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HOACHUTEJIBHASA 3ATIMCKA

PabGouass mporpamma 1o XUMHUM [ OOy4YalONIMXCA C OrPaHUYCHHBIMU
BO3MOXHOCTSIMU 370p0Bbs (nasiee — OB3) Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUs
cocTtaBieHa B cooTBeTcTBUM ¢ DenepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOro oOmiero oOpazoBanuss U ero wusMeHenusmu (IIpukas
Munnpocsemenust Poccuu ot 31.05.2021 1. Ne 287, 3apeructpupoBaH MUHUCTEPCTBOM
toctuinu Poccuiickoit @enepanuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC
000), ®enepanbHON adaNTHPOBAHHOM OCHOBHOM 00pa3oBaTENbHOM MPOrpamMMoi
OCHOBHOTO 00IIIeT0 00pa30BaHMsl AJIsi 00YHArOIMIMXCS C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
310poBbs (1anee — DAOOIT OO0 OB3), ®enepanbHoil paboyeil mporpaMmbl y4eOHOTO
npeamera «XuMmus» (0a30BbId ypoBeHb), dDenepanbHON MPOrpaMMON BOCHHUTAHMS
oOydaromuxcsi MpU TOJYyYEHUH OCHOBHOTO OOIIEero o00pa3oBaHUs, C Y4YETOM
pacnpeesieHHbIX 10 KjaccaM IpOBEpsieMbIX TpeOOBaHMU K pe3yjbTaTaM OCBOEHUS
OCHOBHOM 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOLIET0 00pa30BaHUs U JIEMEHTOB
COJIepKaHUs, IPEACTABICHHBIX B Y HUBEPCATIbHOM Kou(puKaTope 1o xumuu, Konuenuu
IpernoiaBaHus y4eOHOro npeameTa « XuMus», B 00pa3oBaTelbHbIX opranuzanusx Pd,
pean3yIoIUX OCHOBHBIE 00111€00pa30BaTEIbHbIE POTrPAMMBI.

OO01as XxapaKTepuCTUKA Y4eOHOr0 nmpeaMera « XuMuUs»

Xumusl Kak y4deOHbI TpeAMeT 3aHUMAaeT Ba)KHOE MECTO B MO3HAHUM 3aKOHOB
npupobl, GOPMUPOBAHUM HAYYHON KApTUHBI MHUpPA, CO3JaHUM OCHOBBI XMMHUYECKHUX
3HaHWM, HEOOXOAUMBIX JIJISl TOBCETHEBHOM KU3HU, HABBIKOB 37J0POBOTO M OE30MaCHOTO
JUIsL 4elioBeKa W OKPYXKaloIlew ero cpeabl oOpas3a >KWM3HHM, a TakKe B BOCIUTAHUU
JKOJIOTUYECKOM KYJIBTYPBI.

YcenemHocTh M3yd4eHUuss XUMHUM CBSI3aHA C OBJIAJICHUEM XHMUYECKUM SI3BIKOM,
coOmro/leHeM TmpaBwil  0Oe30MacHOM paboThl TPH  BHINOJHEHUH XHUMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBS3€H XMUMHUHU C APYTHMMU MPEAMETaMHU
IIKOJIBHOTO Kypca.

[Iporpamma BKJIIOYaET B ¢€0s1 OCHOBBI HEOPTAHUYECKOW U OPTraHMYECKOU XHUMHUH.
['maBHOM naeel mporpamMMBbl SBJISIETCS CO3/IaHUE 0A30BOT0 KOMILIEKCA OMOPHBIX 3HAHUM
[0 XMMUH, BBIPAXXEHHBIX B (JOpME, COOTBETCTBYIOIIEH BO3PACTy OOYUYAIOIIUXCS U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conxepaHny TaHHOTO Kypca MPEICTaBICHbl OCHOBOIOJIATAKOIINE XUMHYECKNE
TEOPETUYECKUE 3HAHMS, BKIIOYAIOIIME HW3YYEHHE COCTaBA M CTPOCHMUS BEILECTB,
3aBUCUMOCTH HMX CBOMCTB OT CTPOEHHUS, IPOTHO3UPOBAHUE CBOWCTB BEILIECTB,
HCCJIEJOBAHNE 3aKOHOMEPHOCTEW XUMHUUYECKUX MPEBPALLICHUN U IYTEW YIIPABICHUS UMHU
B LIEJISIX TIOJTYUYEHUS BELIECTB U MATEPUATIOB.

TeopeTnueckyro OCHOBY M3yUYEHHUsSI HEOPTAaHUUYECKOM XMMHUU COCTABJISET ATOMHO-
MOJIeKysipHOE yueHue, [lepuoanueckuii 3akon .M. Menneneesa ¢ kpaTkumu



CBEIECHUSMH O CTPOCHMHM aToMa, BHJAaX XHUMHUYECKOW CBS3M, 3aKOHOMEPHOCTSX
NPOTEKaHUSI XUMHUYECKUX PEAKIIHA.

B usyuyeHun Kypca 3Ha4MTeNbHASI POJIb OTBOJUTCS XUMUUYECKOMY SKCIIEPUMEHTY:
IPOBEICHUIO TPAKTUYECKUX U JabOpaTOpHBIX padOT, OMUCAHUIO PE3yJIbTaTOB
YYEHMUYECKOT0 SKCIEPUMEHTa, COOJIIOJICHUIO HOPM M MpaBuil Oe3omacHoil paboThl B
XUMHUYECKOH J1abopaTopuH.

Peanuzanus qaHHOM mporpaMmbl B Ipoliecce 00ydeHUs TO3BOIUT 00y4arOIIUMCS
¢ OB3 ycBOUTH KJIIOYEBBIE XUMUYECKUE KOMIIETEHIIUU U TIOHTH POJIb M 3HAUEHUE XUMUH
Cpenu IpYyrux HayK O IPUPOJIE.

N3ydyenne xumMuM CcrnocoOCTByeT (OPMUPOBAHUIO y OOYYArOMIMXCS HAyYHOTO
MHUPOBO33PEHHUsS, OCBOCHHUIO OOIIEHAYYHBIX METOJA0B (HAOMIOJEHUE, HW3MEpEHHUE,
AKCIEPUMEHT, MOJEIUPOBAHUE), OCBOCHUIO NPAKTUUYECKOTO MPUMEHEHUS HAYyYHBIX
3HAHWI, OCHOBAHHOTO Ha MEKIIPEAMETHBIX CBS3SIX C IpeaMeTamMu « OKpy KaroIiil MUp»,
«Duzuka», «buonorusy, «l'eorpadus», «Maremarnka» U HOPMHUPYET KOMIIETCHIIUH,
HE0OXO0IUMBbIE ISl MPOIOJKEHHS] 00pa30BaHus B 00JIaCTH €CTECTBEHHBIX HAYK.

N3yuenune XuMuUHU CHOCOOCTBYET pa3Buthio y oOyuatomuxcsi ¢ OB3
IPOCTPAHCTBEHHOTO  BOOOpaXeHHs, (PYHKIIMOHAIBHOW  TPaMOTHOCTH, YMEHHS
BOCIIPUHUMATh M KPUTUYECKH aHAIM3UPOBATH HWH(OOPMAIUIO, MPEICTABICHHYIO B
paznuyHbIX (opMax. 3HAUMMOCTh MPEIMEeTa JUIsl Pa3BUTHUS KU3HEHHONW KOMIIETCHIINH
oOyuatonuxcst ¢ OB3 3akitodaercss B YCBOGHHMM OCHOBBI XUMHUYECKHMX 3HAHUM,
HEOOXOAMMBIX AJIA TOBCEIHEBHOW KW3HH; HABBIKOB 3/I0POBOIO0 MU OE€30MaCHOTO ISl
YeJI0BEKa M OKPY’KAIoIIeH ero cpeabl oOpa3a *KU3HU; (POPMUPOBAHUM SKOJOTUUYECKON
KYJIbTYPBHIL.

[Iporpamma oTpakaer coaepkaHve OOy4deHHs MNpeAaMeTy «XUMHUS» C YYEeTOM
0coObIX 0o0Opa3oBaTelbHBIX MOTpeOHOCTEN oOyuaromumxcs ¢ OB3. Opnanenne yueOHbIM
MpPEAMETOM «XHMHUSD» MPEACTABISIET ONPEACIICHHYIO TPYIHOCTh JJI1 OOYYaroIIUXCs C
OB3. 210 cBsi3aHO ¢ OCOOEHHOCTSIMU MBICITUTEIHHON IEATEIBHOCTH, MEPUOINUECCKIMU
KOJIe0aHUSIMU BHUMAHMS, MaJIbIM 00bEMOM MaMsITH, HEOCTATOYHOCTHIO OOIIIETO 3araca
3HAHWM, MOHWKEHHBIM TI03HABATEIHHBIM WHTEPECOM U HU3KHMM YPOBHEM PEYEBOTO
pPa3BUTHA.

Jlnst mpeoponeHuss TPYAHOCTEM B HM3y4YeHMHM YYEOHOTrO TMpeaMeTa «XUMHUs
HeoOxonuMa ajanTaius o0beMa U XapakTepa yueOHOTro MaTepuala K Mo3HaBaTeIbHbIM
BO3MOXHOCTSIM JIAHHOW KAaTEropuM OOYYarolUXCs, YYET MX OCOOCHHOCTEH pPa3BUTHUA:
WCIIOJIb30BAaHUE aJTOPUTMOB, BHYTPUIIPEAMETHBIX W  MEKIPEIMETHBIX  CBS3CH,
MOCTENEHHOE YCIOKHEHUE U3yYaeMOro MaTepuarna.

[Ipy wu3yuyeHHMM XUMHU HEOOXOJUMO OCYILECTBIISTh B3aUMOJICHCTBUE Ha
ITOJINCEHCOPHOMN OCHOBE.

TeopeTnuecknii Marepuall PpEKOMEHAYETCS M3y4daTh B IMPOLECCE MPAKTAUYECKOU
JesTebHOCTH. BO3MOXKHO BbIIENIEHUE OT/IEIbHBIX YPOKOB Ha PEILICHHE 3a/1a4 B CBA3H CO
CIIO)KHOCTBIO aHalu3a TekcTa oOyuatomumucs ¢ OB3. Opranudeckoe eIuHCTBO
MPAKTUYECKOW ¥ MBICIUTEIILHON NEATebHOCTH OOYyYaloIUXCcsl Ha ypoKaX XHUMHH
CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHIO 0Q3MCHBIX XUMUYECKUX 3HAHUU U
ymenuid. Oco0oe BHUMaHHUE MPU U3YyUYEHUU XUMHUH YACIACTCS U3YYECHUIO «CKBO3HBIX)
MOHATUHN ¥ (OPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepraa.



Heau u 3a1a4u u3yyeHus y4eOHOro npeaMera «XuMus»

Obwue yeru W3ydeHHWs y4deOHOro mpemMera «XUMHUS» TPEICTABICHHI B
OdenepanpHOl  pabodeid mporpaMMe OCHOBHOTO oOmero oOpa3oBanusa. OHH
aKTyaJM3UpPOBaHBl C YYETOM HOBBIX IPHOPUTETOB B CHUCTEME OCHOBHOTO OOIIETO
00pa3oBaHUsI, HANPaBICHHOCTH OOYyYEHHUs Ha Pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dopmupoBanre e€ WMHTEIUIEKTa W oOmed KynbTyphl. OOydeHHE YMEHHWIO YYUTHCS U
IPOJI0JIKATh CBOE 00pa30BaHKME CAMOCTOSITENILHO B HACTOSIIIEE BPEMSI SIBJIIETCS OJTHOM U3
BaXHEHIINX QPYHKIUN YUeOHBIX IPEIMETOB, B TOM YHCIIE U «XUMUN.

Jnsa oOyuatomuxcs ¢ OB3, Tak ke, Kak ¥ Uii HOPMATHBHO Pa3BUBAIOLINXCS
CBEPCTHUKOB, OCBAUBAIOLINX OCHOBHYIO 00pa30BaTEIbHYIO TPOrpaMMy, TOMUHUPYIOIIEE
3HaYE€HHE NMPUOOPETAIOT TaKUE yeau, Kak:

* GopMUpPOBAHHE  UWHTEIUIEKTyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYJHUYECTBY, CAMOCTOSITEJIbHOMY  TPHUHSATUIO  PEUICHUN, CIOCOOHOM
aJanTUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCJIOBUSIM KU3HU;

" HaNpaBJICHHOCTh OOYYEHHsS HAa CHUCTEMAaTUYeCKOe MPHOOIICHUE YyYaluxcs K
CaMOCTOSITETIbHOM TI03HABATEIIbHOW JESTEIbHOCTH, HAYYHBIM U IMPAKTUYECKUM
METO/IaM TIO3HAHUs, (POPMUPYIOMIMM MOTHBAIIMIO M PA3BUTHE CIOCOOHOCTEU K
XUMUMY;

» o0ecrnieueHue yCIOBHM, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YUAOIITUMHUCS OIbITa
pa3HOOOpa3HOU NIESITEIbHOCTH, MO3HAHUSI M CAMOIIO3HAHUS, KJIFOYEBBIX HABBIKOB
(KITIOUEBBIX KOMIIETECHIINH ), UMEIOIIUX YHUBEPCATIBHOE 3HAUCHUE JJISl PA3IMUHBIX
BUJIOB JICATEIBHOCTH;

" (GopMHupoBaHUE YMEHUHN OOBSICHSATH U OLICHUBATH SBJICHHS OKPY KAIOIIEro MUpa Ha
OCHOBAHWU 3HAHUU U OIBITA, MOJYYECHHBIX MPU U3YUCHUU XUMUU;

* ¢opMupoBaHUE y O0OYyYAIOMIUXCS TYMAaHUCTHMYECKHX OTHOIICHWUM, MMOHWMAaHUS
[IEHHOCTH XMMUYECKUX 3HAHUM JUIsl BBIPAOOTKHM SKOJIOTUUYECKH 11eTIeCO00pa3HOTO
MOBEJICHUSI B OBITY U TPYAOBOW JEATEILHOCTU B IENSAX COXPAHEHHS] CBOETO
3I0POBBS U OKPYKAIOIIEN NPUPOJHON CPENBL;

" pa3BUTHE MOTHBAallMM K OOy4YEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIMTAaHUID HA OCHOBE YCBOEHHMS OOILIEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(MIIs U HAMPABICHHOCTH NaJIbHEHIIIETr0o
oOy4eHHUsI.

Kypc HanpaBiieH Ha pelnieHne CleayomuX 3a0ay, 00eCceurnBatoX peaan3alno
JTUYHOCTHO-OPUEHTUPOBAHHOTO M JIEATEILHOCTHOTO TMOJXOJ0B K OOYYEHUIO XUMUU
obOyyaroruxcsi ¢ OB3 Ha ypoBHE OCHOBHOTO 00111ero 00pa30BaHMS:

* ¢opMHpOBaHHE TIEPBOHAUYATHHBIX CHUCTEMATU3MPOBAHHBIX TMPEACTABICHUA O
BEILIECTBAX, MX MPEBPAlICHUSAX W MPAKTUYECKOM MPUMEHEHHUH; OBJAJCHUE
MOHATUMHBIM anapaToM U CUMBOJUYECKHUM SI3IKOM XHUMUU;

" 0CO3HAaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHUYECKOW HAYKH KakK O00JacTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, XUMUUYECKUX MPEBPAIICHUN HEOPTaHUYECKUX U
OPTaHUYECKUX BEIIECTB KAK OCHOBbI MHOTHX SIBJICHUM >XWUBOM W HEKUBOU
MIPUPOJIBI; YTIIyOJICHUE TIPEACTABICHUM O MaTepUaIbHOM €IMHCTBE MUPA;



" OBJIQ/ICHHE OCHOBAaMH XMMHUYECKON IPaMOTHOCTHU: CIIOCOOHOCTHIO aHAIM3UPOBAThH
¥ 00BEKTUBHO OIIEHUBATh KU3HEHHBIE CUTYaIlH, CBS3aHHbIE C XUMHUEH, HAaBbIKAMU
Oe3omacHOro OOpalleHus C BEIIECTBAMHU, HCIOIb3YEeMbBIMH B TOBCEIHEBHOU
KU3HH; YMEHHEM AaHAJIU3UPOBATh W IUIAHUPOBATh 3KOJIOTMYECKH Oe30macHoe
MOBEACHUE B LEJSIX COXPAHEHUS 310POBbS M OKPYXKAIOILEH CPeibl;

* (opMHpOBaHHME YMEHHMI yCTaHABJIMBATH CBSI3M MEXKIY peaibHO HaOJI0/IaeMbIMU
XUMUYECKUMHU SIBJICHUSIMH U TMPOLECCAMHU, MPOUCXOISAINIMMU B MHUKPOMHPE,
OOBSCHATh MPUYMHBI MHOTOOOpa3us BELIECTB, 3aBUCHUMOCTb HMX CBOMCTB OT
COCTaBa M CTPOCHMUSI, a TAKKE 3aBUCUMOCTb IPUMEHEHHS BEILIECTB OT UX CBOMCTB;

" [PUOOPETEHHE ONbITA MCIOJb30BAHUS PA3IMYHBIX METOJOB M3YyYEHHs BEILECTB,
HAOIO/ICHUS 32 WX MPEBPAIICHUSAMHU MPHU MPOBEACHUN HECIOKHBIX XMMHUYECKUX
HKCIIEPUMEHTOB C MCIIOJIb30BAaHUEM Ja00PaTOPHOTO 000PYIOBAHUS U IPUOOPOB;

" (opMHpOBaHUE MPEJCTABICHUNA O 3HAYEHUHM XUMHUYECKOW HAyKW M PEIICHUH
COBPEMEHHBIX JKOJIOTUYECKUX MpoOJIeM, B TOM 4YHUCIE B MpPEAOTBpAILEHUU
TEXHOT'€HHBIX U IKOJIOTUYECKUX KaTacTpod.

Ocob0ennocTu 0TOOpPA M agaNTANNH Y4eOHOT0 MAaTepPHAJIa 110 XUMHUH

OOyueHue yyeOHOMY MOpeaMery «XHUMHUsS» HEOOXOJIUMO CTPOUTh HAa CO3JaHUU
ONTHUMAJIBHBIX YCJIOBHM JIsI YCBOEHHUS MPOIPaMMHOIO MaTepHalia OOy4aroIIMMUCS C
OB3. bosblmioe BHHUMaHHE AOJKHO OBITH YJE€lI€HO OTOOpYy y4eOHOro marepuaia B
COOTBETCTBUM C MPUHLUIIOM JOCTYIHOCTH IPH COXPAaHEHUH 0011ero 0a30BOro ypoBHSL.
OH A0JKEH 10 COJIEPKaHUI0 U 00beMy ObITh aJalTUPOBaHHBIM J1s1 oOyuatonuxcs c OB3
B COOTBETCTBUU C MX 0COOBIMH 00pa3oBaTeNbHBIMU NOTPEOHOCTIMU. CraenyeT 00JIerdyuTh
oBJIaJicHHe MarepuasioM oOyuatomumucs ¢ OB3 mocpenctBoM ero JAeTaabHOTO
OOBSICHEHUSI C CHCTEMAaTHYeCKUM IIOBTOPOM, MHOTOKPATHOM TPEHUPOBKOW B
NPUMEHEHUH 3HAHUH C UCTI0JIb30BAHUEM NTPUEMOB AJITOPUTMHU3ALMHU U BU3YaJIbHBIX OTIOD,
o0Oy4deHus: CTPYKTYpUPOBAHUIO MaTepHara.

bonbioe 3HaueHue ISl MOJIHOLUEHHOTO YCBOEHHUS Y4eOHOro maTepuana HUMEET
ornopa Ha MEXIPEIMETHbIE CBSI3M BOIPOCOB, U3YyYaE€MbIX B JJAHHOM Kypce, C TaKUMHU
yueOHbIMU TipenMmeramu  Kak «l'eorpadusi», «Dusuka», «buomorus». Ilo3Bomss
paccMaTpuBaTh OJMH M TOT >K€ Y4YeOHBI Marepuan C pa3HbIX TOYEK 3pEHHs,
MEXIPEAMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JIydIIEMY OCMBICIEHHI0, 00jiee MPOYHOMY
3aKpEIJICHUIO MOJIYYEHHBIX 3HAHUM U IPAKTUYECKUX YMEHUH.

[Tpu moAroToBKE K ypoKam y4duTeldb JOJDKEH MPEeIyCcMOTpeTh (GOpPMUPOBAHUE Y
oOy4Jaronmxcsi yMEHUW aHaJIU3UPOBaTh, CPABHUBAThH, 0000IATh N3yYaeMblil MaTepual,
IUIAHUPOBATh MPEJCTOSILYI0 paboOTy, OCYIIECTBISATH CaMOKOHTpOJb. HeoOxomumo
MOCTOSIHHO ~CJIEUTh 3a TMPaBUIBHOCTBIO PEUEBOTO O(OPMIICHUSI BBICKA3bIBAaHUIA
obOyuaroruxcst ¢ OB3.

B cBs3u ¢ ocoOeHHOCTSMHU TOBeAEHUsU AesTenbHOocTH oOyuarommuxcs ¢ OB3
(pacTOpMOKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOAUM CTPOXKAWIIUK  KOHTPOJIb
COOJII0/IEHUs TTPaBUJI TEXHUKHU O€30MaCHOCTH MpPU MPOBEACHUH JTaOOPAaTOPHBIX padoT B
XUMHUYECKOM KaOUHETE.



IIpumepHbIe BUABI AesATeIbHOCTH o0yuaromuxcs ¢ OB3, 00yc/ioB/IeHHBIE 0CO0BIMHI
o0pa3oBaTeJIbHBIMU MOTPEOHOCTSMHU U 00eCIeYUBAIOIINE OCMbICJIEHHOE OCBOEHHE
coJiepKaHuM 00pa3oBaHus MO NMpeaAMeTy « XUMUsD)

ConepxaHue BUIOB JleATeNbHOCTH oOyuwaromuxcsi ¢ OB3 Ha ypokax Xumuu
oTnpeeNsieTcss UX 0coObIMH 00pa3oBaTENbHBIMU MOTPEOHOCTAMH. [lomMuMO MIUPOKO
ucnoias3yeMbix B OOIT OOO o6mux s Bcex 00ydaroluxcs BHJIOB JEATEIbHOCTU
CIIyeT YCWIWTh BHJbI JESITENbHOCTH, CHEHM(PUUHBIE JUIi JaHHOM KaTeropuu
oOyyaronuxcs, s 00ecreueHrss OCMBICJICHHOIO OCBOEHHUS COJEp>KaHUsl 00pa3oBaHuUs
M0 TMpEAMETYy: YCUJICHUE MNPEeIMETHO-IPAKTUYECKON NIeATebHOCTH C aKTHUBU3ALMEH
CEHCOPHBIX CHCTEM; UepEeJOBAHHE BUJIOB JICSITEIBHOCTH, 3aJICUCTBYIOIINX Pa3IMYHbIC
CEHCOPHBIE CUCTEMBbI; OCBOCHHE MaTepuaja ¢ OMOPON Ha aITOPUTM; IOIIAaroBOCTH» B
M3YUYCHUHM MaTrepuala; MCIO0JIb30BaHHE JOMOJHUTEIBHOW BU3yaJIbHOW OMOpHI (TIJIaHBI,
oOpaslbl, CXEMBbI, IIa0JI0HbI, ONOPHbIE TadNIULIbI). /15 pa3Butusa y oOydaromuxcsa ¢ OB3
YMEHHUS Jie7laTh BBIBOJBI, (HOPMHUPOBAHUSTPAMOTHOTO PEUYEBOTO  BBICKA3bIBAHUS
HEOOXOJIMMO UCIIOJIb30BaTh OMOpHBIE cioBa W kiumie. Oco0oe BHHUMaHUE CIIEIyeT
YACIUTh OOYYEHUIO CTPYKTYpUPOBAHHUIO MaTepuaia: COCTaBJIEHHWE PHUCYHOUYHBIX H
BEpOANBHBIX  CXEM, COCTaBJCHHE TaOJMI], COCTaBJieHUE KJIacCHU(PUKAIUU C
0003HaYE€HHBIMU OCHOBAHUSAMH JJIs KIIACCU(PUKALIMU 1 HATIOJTHEHUE UX IPUMEPAMH U JIP.
[IpumepHas TemaTuuecKasi U TepMUHOJOTHYeckas Jekcuka coorserctsyeT OOIT OOO.

st obyuatomuxcsi ¢ OB3 CylllecCTBEHHBIMU SIBJISIIOTCST TIPUEMBI  paOOThI C
JEKCUYECKUM MaTepuaioM 1o mnpeamery. I[IpoBoauTcs chnemnuaibHas paboTa II0
BBEJICHUIO B AKTHUBHBIA CIOBapb OOYYaAIOIMIUXCS COOTBETCTBYIOIICH TEPMUHOJIOTHHU.
N3yuaeMble TepMUHBI BBOJSATCSA Ha IMOJMCEHCOPHON OCHOBE, 00si3aTelbHA BU3yallbHAS
MOJIJIEPXKKA, AITOPUTMBI padOTHI C ONPEIEICHUEM, OTIOPHBIE CXEMBI JUISl aKTyalu3aluu
TEPMUHOJIOTHH.

MecTo yueOHOro npeamera «XumMus» B y4eOHOM ILIaHe

B cootrBerctBuM ¢ DepepanbHbIM < TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapPTOM OCHOBHOTO OOIIero 0o0pa3oBaHUsl y4eOHBIA MpeaMeT «XUMHUs BXOIUT B
npeaMeTHyo obnacte «EcTecTBeHHOHAay4YHBIE MPEAMETHD U SIBISETCS 00s3aTeIbHBIM
JUTSL UBYUYEHUS.

Y4eOHbIM MIaHOM Ha €€ M3y4eHHe OTBelNeHO 136 yueOHBIX 4acoB — MO 2 49 B
HEJIE0 B 8 U 9 Ki1accax COOTBETCTBEHHO.

Conepxkanue yueOHOro mpeamera «XuMHUs», ImpeacraBieHHoe B DenepanbHOM
paboueit mporpamme, cootBeTcTByeT @I'OC OO0, pazpadborano ¢ yuerom denepanbHON
OCHOBHOM 00pa30BaTeIbLHOM MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHUs 10 y4eOHOMY
npeaMeTy «XUMUA», COOTBETCTBYeT DenepaibHOM aJalTUPOBAHHOM OCHOBHOU
o0pa3oBaTeIbHON MPOTpaMMe OCHOBHOI'O OOIIEro o0pa3oBaHUs JJIsi 00YUYarOIIUXCS C
OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI.



COHEPXXAHUE YYEBHOI'O ITPEAMETA «X1UMUA»

8 KVIACC

IlepBoHaya/ibHbIe XUMUYECKHE MOHATHS

[Ipeamet xumuu. Poab xumuu 6 HcuzHu yenogexa'. Tena u BemecTBa. OU3NYECKUE
CBOMCTBa BEIIECTB. ATperaTHOe COCTOSIHUE BELIECTB. Xumus ¢ cucmeme Hayk. UYuctoie
BemecTBa U cmecu. CriocoObl pasneneHust cMeceit. [IpaBuia 6e3omacHoro oopaiieHus ¢
BEILECTBAMU M JJaOOPaTOPHBIM 000pyA0BaHUEM. [loHAmuUe 0 MemoOax NO3HAHUS 8 XUMUU.

ATOMBI U MOJEKYJIbl. XUMUYECKUE DJIEMEHTHI. 3HAKU (CUMBOJIbI) XMMHYECKUX
aneMeHTOB. OTHOCUTENIbHAS aTOMHasi Macca. [IpocTbie U cI0XKHbIe BeliecTBa. ATOMHO-
MOJIEKYJIIPHOE YUYCHHUE.

Xumudeckas ¢opmyna. BaaeHTHOCTP aTOMOB XWMHYECKHX DJIEMEHTOB. 3aKOH
nocmosincmea cocmasa eeujecms. OTHOCUTENbHAST MOJICKYJsIpHass Macca. MaccoBas
JI0JISI XUMHUYECKOTO DJIEMEHTA B COCTUHEHUM.

dusnyueckue W XUMHUYECKHE SABJICHMsS. XuMuueckas peakuus. [IpuszHaku
XUMUYECKUX PEaKIUi. YpaBHEHUS XMMHUYECKHX PEaKIHMi. 3aKOH COXPAHEHHS MacCChI
BemiecTB. Krnaccudukanus XuMUYECKUX  peakiuuid  (COCIMHEHUS, Pa3IoKEeHHUS,
3aMelIeHus, 0OMeHa).

XUMHYECKHUI SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYI0M, ¢ TpaBUIaAMU
paboTel B jmabopaTopuud W mpuéMamu oOpalieHus ¢ JadbopaTOpHBIM 000pPYIOBaHUEM;
U3y4eHUE U onucaHue (U3NUYECKUX CBOMCTB OOpa3lloB HEOPTaHMYECKUX BEIIECTB;
HaOmoaeHue pusndeckux (I1aBiIeHUE BOCKA, TASTHUE JIb/a, pACTUPAHUE caxapa B CTYIIKE,
KHUTICHUE ¥ KOHJEHCAITUS BOJIbI) M XUMHUECKUX (TOPEHUE CBEYH, MPOKATUBAHUE MEIHON
MIPOBOJIOKH, B3aUMOJICUCTBUE Meja C KHUCJIOTOM) SIBJICHUU, HAOJIOJECHUE U OIMMCAHHE
MIPU3HAKOB MPOTEKAHUS XUMHUYECKHUX PEaKIui (pas3ioKeHHE caxapa, B3auMOCHCTBHE
CEpHOI KUCIIOTHI C XJIOPUJIOM Oapus, pasznoxkeHnue ruapokcuaa meau (1) npu HarpeBanum,
B3aUMOJIEHCTBHE Kefe3a ¢ pacTBopoM cosiu Meau (I1));u3yuenue cnocoOoB pazaeneHus
cMecedd (C TOMOINBIO MarHurta, (GUIBTPOBAHHWE, BbBIMIAPUBAHUE, JAUCTHILISAINS,
xpomatorpadus), IpoBeACHNE OYUCTKH TOBAPECHHON COJIM; HAOJIOJICHUE W OIMCAHHE
pEe3yJIbTAaTOB TMPOBEACHMS OINbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MacChl;
CO3/IaHHE MOJIeJIeld MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaxHeHue npeacTaBUuTe M HEOPraHMYECKMX BeLeCTB

Boznyx — cmecs razos. CocrtaB Bo3myxa. Kuciaopon — aneMeHT M mpocToe
BemecTBO. Haxoxaenne kuciaopoa B nmpupoje, Gu3ndeckue U XMMUYECKHEe CBOMCTBA.
Peakiuu ropeHusi MpoCTHIX U CIOXKHBIX BemecTB. CrocoObl MOMyYeHUs KHUCIOpoja B
naboparopuu u npomviuiiennocmu. Ilpumenenue kucinoponaa. Ilonstue o0 okcumax.
Kpyrosopot kucnopoaa B npupojie. O301 — aiiompontas Mooupuxkayus Kuciopooa.

Tennosoti 3¢ppexm xumuueckou peakyuy, mepmoxXumMuUyecKue ypagHeHus, 3K30- u
SHAOTEPMUYECKUE PEAKIIUU. TONIUBO: Y20lb U MemaH. 3azpsazHeHue 8030yXa, yCuieHue

! 3IICCB " 1aJIc€ KypCUBOM O603HaquBI TEMBI, U3YUYCHUEC KOTOPBIX MIPOBOJUTCA B O3HAKOMUTEIILHOM IIAHE. Hezlaror
CaMOCTOSITEITBHO OMpeIeIIsIeT 00beM H3y4aeMoro MaTepHaa.



NAapHUK08020 3hdexma, paspyuieHue 030H08020 CJlOA.
Bonopoa — anemeHT u npoctoe BemecTBo. HaxoxieHne Bogoposa B IpUPOJE,
bu3nUecKue 1 XMMUYECKHE CBOMCTBA (Ha MPUMEPE B3aUMOJICHCTBUS C HEMETAJUIAMU U
OKCHJIaMU METAJUIOB), IPUMEHEHUE, cnocodwbl nonyuerus:. [loHITHE 0 KUCIOTaX U COJSIX.

KomnuectBo BemectBa. Monb. MonsipHas macca. 3akoH ABorazapo. MoJisipHbIN
00BEM ra3oB. Pacuetsl mo xuMudeckoit popmyiie. PacueTsl MaccoBOi 10711 XUMUYECKOTO
AJIEMEHTA B CO€IMHEHNH, KOJIMYECTBA BEIIECTBA, MOJISIPHOM MacChl, MOJISIPHOI'O 00beMa
ra3zoB. Pacy€Thl Mo XMMHUYECKUM ypaBHEHUSIM.

Quzuueckue ceoticmea 600vl. Bona. Ee coctaB, CTpoeHHE U MOJIEKYJbl. Boda kak
pacmeopumens. PacTtBopbl. [lowamue O HACLIWEHHBIX U HEHACHIWEHHBIX PACMBOPAX.
llonsimue pacmeopumocmu eewjecmé 6 6ode. PacdeT MaccOBOW JOJM BEIIECTBA B
pacTBope (NpOLIEHTHAs KOHIEHTpamus). MaccoBasg [0yl BElIeCTBA B PacTBOpE.
Xumuueckue ceoticmea 800bl (paziodicenue, peakyuu ¢ Hampuem, OKCUOOM KaTbYus,
oxcuoom cepwl (IV) peaxyuu ¢ memaniamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
Tousmue 06 ocnosanusix. Pons pacmeopog 6 npupooe u 6 sxcusnu yenogexa. Kpyzosopom
8000bl 8 npupode. 3arpsi3HEHUE MPUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Baxneiimme — kjgaccel — HeopraHudeckux — coeauHeHuil.  Kiaccuduxanus
HEOpraHu4eckux coeauHeHud. OKcuapl: coctaB, Kiaccudukanus (KUCIOTHBIE,
OCHOBHBIE, amgomepHbvie, Heconeobpaszyouwue - Ha npumepe okcuda yenepooa (1) u
oxcuoa asoma (1)), nomenxnamypa. llonyuenue u XUMHUUECKHUE CBONCTBA OKCHJIOB
(B3auMopeiicTBHE € BOJOM, Kuciaotamu, menodamu). OcHoBanus. Kiaccudukxanuys
OCHOBAaHMW: WIENOYM M HEPACTBOPUMBIE OCHOBaHMSA. HOMEHKIaTypa OCHOBaHUM.
du3MUecKue M XHMHYECKHE CBONCTBA OCHOBAaHMM (B3aWMOJECHCTBHE C OKCHAAMU
HEMETAJUIOB, KUCIIOTaMU, COJIIMHU). [lonyyenue ocHosanuil.

Kucnotsi: coctaB, kinaccudukaius, HOMEHKIATypa, (GU3NIECKUE U XUMUYECKUE
CBOMCTBa (B3aUMOJICHCTBUE C METAJJIaMHU, OCHOBHBIMH OKCHAAMHU, OCHOBAHUSIMU,
COJISIMH, Ha TIPUMEPE COJISTHOM M CEPHOM KHUCIIOT), CHOCoObl nonyyenus. P akTMBHOCTH
metaioB H. H. bexeroBa. Conu (cpeanue): HOMEHKIATypa CoJied, cnocobsl noyyeHus,
B3aUMOJICHCTBHUE COJIEN C METANIAMH, KUCIIOTAMHU, IEJI0YaMH U COJIIMH, IPUMEHEHHUE.

[Tonsitue 00 amdoTepHBIX TUApPOKCHUAAX (HA TpUMEpe UUHKA U AIIOMUHUSA).
XumudecKkue ceoucmea (63aumooelicmeaue ¢ KUCIOmamu U Weiouamu, pa3ioxcesue npu
HazpeeaHuu) u noaydexue.

['eHeTnueckasi CBA3b MEXAYy KlaccaMHd HEOPTraHMYECKUX  COCIUHECHHM.
['eneTnueckue psipl.

XHUMHUYECKHUI HKCIIEPUMEHT: KAUYECTBEHHOE OIPEIEICHUE COJEPKAHUS KUCIOpoaa
B BO3/yX€; MOJIYYEHHE U U3YUEHHE CBOMCTB KHCIIOPOAa; HAOIIOIEHUE B3aUMOIEHCTBUS
BEILIECTB C KUCJIOPOJIOM U YCIIOBUS BOSHUKHOBEHUS U TIPEKpaIlleHUs TOpeHus (Toxkapa);
O3HAaKOMJICHHE C 00pa3llaMu OKCHJIOB U OINKMCAaHUE UX CBOMCTB; MOJyYEHUE U U3YUECHHE
CBOWMCTB BOJIOpoJia (TopeHue); HaOmoeHne o0pa3IoB BEIIECTB KOJUYECTBOM 1 MOJBb;
HCCIIeIOBaHNE OCOOCHHOCTEH pacTBOPEHMs BELIECTB C Pa3IMYHON pPacCTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB € ONPEAEITEHHON MaCCOBOM J10JIEW paCTBOPEHHOTO BEILIECTBA;
B3aUMOJICHCTBHUE BOABI C METAIJIAMH (HATPUEM M KaJblIUEM) (BO3MOXHO UCIOJIH30BAHUE
BUJICOMATEPUAIIOB); OIpPEJEIECHUE pPAaCTBOPOB KHUCIOT U WIEJIOYEed C TOMOIIbIO
WHIUKATOPOB; HCCIIeIOBaHUE 00Pa3Il0B HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KIACCOB;



HaOIIOAEHUE HM3MEHEHHsI OKpPAaCKM HMHJIMKAaTOPOB B PACTBOpPAaxX KHUCIOT U UIEIOYEH;
u3yuyeHue B3zaumozeicTBus okcuaa meau(Il) ¢ pacTBOpoM CepHOM KUCIOTHI, KACIOT C
METAJUIAMH, PEaKIUN HEWTpaIu3aluu; I[OJIyYEHHE HEpPaCTBOPUMBIX OCHOBAHUU,
BBITECHEHUE OJTHOI'O0 METAJUIA IPYTUM U3 PACTBOPA COJIM; PELICHHUE YKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «Baxxnenmme Kiracchl HEOPraHUYECKUX COCTNHEHUI.

IMepuoauueckuii 3axoH u [lepuoauyeckas cucrema

xumn4yeckux 3jeMeHToB . U. MenaesieeBa. CTpoenne aToMoB. XMMHUYECKAsI

cBsI3b. OKHMCIMTEIbHO-BOCCTAHOBUTEIbHbIEC PeAKIIHN

[lepBble MOMBITKU KJIaCCU(PUKALUA XUMHUUECKUX AJIeMEeHTOB. [loHsTHE O Tpymnmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIETOUYHO3EMENbHBIE METaIIbI, TaJIOT€HbI, UHEPTHBIC
rasbl). DnemeHmol, Komopbwle 0opazyom amgomepHvle OKCUObL U 2UOPOKCUOBL.

[lepnognuecknit 3akoH. lleprommyeckas cucremMa XUMHUYECKHX 3JIEMEHTOB /I.
N. MengeneeBa. KopoTkonepuogHas u onunnonepuoouas Gopmsl Ileprnonnueckoi
CUCTEMBI XUMUYeCKUX 351eMeHTOB [[. 1. Menneneesa. Ilepnoasl u rpynmnsl. Pu3ndecKuii
CMBICII TOPSIIKOBOTO HOMEPa, HOMEPOB NEPHOJIA U TPYMIIbI AIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sAnep. HMzomonwvi. DneKkTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XxuMHUecKUx 31eMeHTOB [lepuonnueckoit
cuctembl JI. W. MenneneeBa. XapakTepUCTHKAa XHMHYECKOTO 3JIEMEHTa II0 €ro
nonoxenuto B [lepuoanueckon cucreme /. 1. Menneneesa.

3axonomepHocmu U3MEHeHUs. C8OUCME INeMEHMO8 MANbIX NePUodo8 U 2lAGHbIX
nooepynn, 8 3aBUCUMOCMU OmM amoMHO20 (NOpso0K08020) Homepa 3IHaueHue
Ilepuoouueckoeo 3axona u Ilepuoduueckoii cucmemvl XUMUYECKUX DJIEMEHMO8 O
pazeumus nayku u npaxmuxu. /1. U. Menoenees — yuénulii u eparicoanuH.

Xumunyeckasi cBsi3b. KoBajeHTHas (mosispHass W HENOJSIPHAsl)  CBA3b.
InexmpoompuyamenbHOCmsb amomMo8 Xumudeckux snemenmos. IOHHas CBS3b.

Crenenp okwuciieHHAd. OKHCIHMTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. IIporuecchl
OKHUCJIEHUS M BOCCTAHOBJIEHHsI. OKUCIHUTENIN U BOCCTAHOBUTEIH.

XHUMHUYECKUI 3KCHEPUMEHT: H3yueHue oOpa3lioB BEIIECTB METAUIOB U
HEMETAJUIOB; B3aMMOJEICTBUE THIIPOKCUIA LIMHKA C pPAacTBOpaMHU KUCIOT U ULIENOYEl;
MIPOBE/ICHHUE OMBITOB, WITIOCTPUPYIOUIUX TPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeHus, COSTUHEHHUS).

MexnpeaMeTHblie CBS3H

Peanmuszanpss MeXIpEeOMETHBIX CBS3€M NPU M3YYEHHMM XHMUU B 8§ KIacce
OCYLIECTBIISIETCS Yepe3 UCMOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATHIA, TaK
U TIOHSTUH, SBISAIOIMIMXCS CHUCTEMHBIMU JUISI OTHEIBHBIX IPEAMETOB ECTECTBEHHO-
Hay4YHOTO LIMKJIA.

OO11ue ecTeCTBEHHO-HAYUHbIE IOHATHA: HAYYHBIN (paKT, FTUIOTE3a, TEOPHUs, 3aKOH,
aHalnu3, CHUHTE3, KiIaccuukaius, TMNepUOJUYHOCTb, HAONIOIEHUE, OSKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJECIIb, SIBJICHNUE.

@dusuka: mMaTepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKINJI, WU30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, OJJIEKTPUYECKHM 3apsii, BELIECTBO, Telo, OOBEM,
arperaTHoe COCTOSTHHE BEIECTBA, a3, (PM3MUECKUe BEJIUYUHBI, IAUHUIIBI U3MEPEHUS,
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KOCMOC, TUTaHETHI, 3BE371b1, COJHIIE.

buonorus: dotocuntes, Apixanue, ouocdepa.

['eorpadus: atmochepa, ruapochepa, MUHEpaIIbI, TOPHBIC TIOPOBI, TOJC3HBIC
HCKOIIaeMbIe, TOTUTHBO, BOJIHBIC PECYPCHI.

9 KVIACC

BemecTBo 1 XUMHYECKAs peaKIust

[lepnoguueckuil 3akoH. Ilepuoguueckas cucremMa XUMHUYECKUX 3JeMEHTOB [l
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHYECKUX AJIIEMEHTOB IMEPBBIX TPEX MEPUOAOB, KNS, KAJIbLHSI U UX COCIUHEHUHN B
COOTBETCTBHHM C TOJIOKECHUEM 3JIEMEHTOB B [lepnoanyeckoi cucteMe U CTPOEHUEM UX
aTOMOB.

CtpoeHue BemecTBa: BUIbl XUMUYECKOM CBA3U. THUIBI KPUCTAINIMYECKUX PEIIETOK,
3a8UCUMOCMb CBOUCME Geujecmea Om muna KpUCmaiiudeckol peulémiku u 6uod
XUMUYECKOU CBA3U.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB (MEXAYHApOIHAS U
TpUBHAJIbHAS ). XMMUYECKHE CBOWCTBA BEIIECTB, OTHOCAIIMXCA K Pa3IMYHbIM Kjaccam
HEOPraHUYECKUX COCIMHEHUM, TCHETUUECKAsl CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanysa XuMuueckux peakiuil 1o pazauyHbIM Mpu3HaKaMm (M0 YuCiy U
COCTaBy Y4YacCTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 W3MEHEHUIO
CTENEHEH OKHUCJICHUSI XUMHUYECKHX JJIEMEHTOB, IO 00pamumocmu, HO YU4aACMUIO
Kamanuzamopa). IK30- U SHIOTEPMUUECKHUE peaKIuu. Tepmoxumuieckue ypasHeHuUsl.

Ilouamue o cropocmu xumuuecxou peaxkyuu. I[lowamue 06 obpamumvix u
Heobpamumuvlx Xumuueckux peakyusx. llowamue o0 20MO2eHHBIX U 2emepOo2eHHbIX
peakyusx. [lonamue o xumuyeckom pasnogecuu. CmeujeHue Xumuiecko2o pagHoBecCuUs.
Daxmopul, eruAOWUE HA CKOPOCb XUMUYECKOU Peakyuu U NOAOHCEHUE XUMUYECKO2O
DABHOBECUS.

OKuCIUTENBHO-BOCCTAHOBUTEIBHBIC peaxkuuu, 3JIEKTPOHHBIN Oananc
OKHCJIMTEIbHO-BOCCTAHOBUTENIbHOUN peakinu. CoCTaBICHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKITUH C HCTIOJIB30BAHIEM METO/Ia JIEKTPOHHOTO OalaHca.

Teopust 3IEKTPOTUTUYECKON AUCCOLMALIMM. DJIEKTPOJUTUYECKAsT JUCCOIMAIUS.
DNEKTPOJIUTHI U HEANEKTPOIUThl. KaTroHbI, aHMOHBI. Mexanuzm ouccoyuayuu geujecms
C pa3nuuHblMu suoamu xumuveckou ceazu. Ilouamue o cmenenu ouccoyuayuu. CUnbHbIC
U CJ1a0bIe DJICKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y cloBHUs MPOTEKAHHUS peaKIMii MOHHOTO OOMEHa 10
KOHIa. I]onHbIe U COKpalll€HHbIE MOHHBIE YPAaBHEHUS pEeaKLUi. XUMUYECKHUE CBOMCTBA
KHUCJIOT, OCHOBAaHMM U CcOJell B CBeTE MpEACTaBICHUN 00 3IEKTPOIUTHUECKOM
nuccommanun. Cpenga pactBopa. KauecTBEHHbIE peaklMM HAa KATUOHBI U AHUOHBI:
XJOpUa-, OpoMHI-, HOIUI-, Cyibdar-, KapOoOHAT-, cwiIMKaT-, (ocdaT- aHUOHBI;
TUAPOKCUI-UOHBI, KATUOHBI AMMOHMUS, MAarHUS, KaJbIIUs, A TIOMUHUSA, jxene3a (2+) u (3+),
Meau (2+), UHKA, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX.

XUMHUUYECKUIM SKCIEPUMEHT: O3HAKOMJIEHME C MOJCIISIMA KPUCTAJUIMYECKUX
pPEmETOK HEOPTaHUYECKUX BEIIECTB — METAJJIOB W HeMeTa/uloB (TpaduTa U anmasa),
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CIIOXHBIX BEIIECTB (XJOpUAA HATPUs); WCCICAOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakmuy OT BO3ACHCTBUS PAa3NMUHBIX (DAKTOPOB; HCCIEIOBAHUE
AIIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIlECCca AUCCOIMALINN KUCIIOT, MIEI0YeH 1
coieii  (BO3MOKHO HCIOJIb30BaHWE BHJIEOMATEPUANIOB); TPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX TMPU3HAKU TMPOTEKAHMS pEaKIuid MOHHOro oOmeHa (0Opa3oBaHME
ocasika, BBIJICJICHUE Ta3a, 00pa30BaHUE BOJBI); OIMBITOB, WILTIOCTPUPYIOMIUX MPHUMEPHI
OKHCJITUTEIPHO-BOCCTAHOBUTEIBHBIX ~ pEaKIUil  (TOpEHHEe, PEAKIUU  Pa3I0KEHUS,
COCITMHEHMS); PACIO3HABaHWE HEOPTaHWYECKUX BEIIECTB C IOMOIIBI0 KauyeCTBEHHBIX
peaxIuii Ha HOHBI; PEIICHUE IKCTIEPUMEHTAIBHBIX 3a]1ad.

HeMmeTaJ/uibl 1 UX cOeIMHEHUSA

OOmrast  xapaktepucTtuka TamoreHoB. (OCOOEHHOCTH CTPOCHHUS  aTOMOB,
XapaKTepHbIC CTeTIeHN OKucaeHus. CTpoeHne u (PU3MIEeCKUEe CBOMCTBA IMTPOCTHIX BEIIESCTB
— TaJIOTeHOB. XMMHUUYECKHE CBOMCTBA HA MpUMEPE XJI0pa (B3aUMOJICHCTBUE C METAIAMU,
HEMETAJUIaMH — BOJOPOJOM M KHCIOPOAOM, wenouamu). Xiopoogopon. ConsHas
KUCJIOTa, XUMHYECKHE CBOWCTBA, nOJIyYyeHue, TPUMEHEHHUE. [leliicmseue xaopa u
X710p06800opooa Ha op2aHuzM 4Yenosexda. BaxHeillne XJIOpPHIbI U UX HAXOXKICHUE B
IPUPOJE.

OO6mast xapakrtepuctuka 23yeMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB KHUCJIOPOJa U CEpbl. XapaKTEPHbIE CTETIEHU OKUCIICHUS.

Crpoenne u (u3MUECKHUE CBONCTBA MPOCTHIX BEHIECTB — KHUCIOPOJA U CEPHI.
AmnotpornHbie  MOAU(PUKAUKA KHCIOPOJa M cepbl. XUMHUYECKHE CBONCTBAa CEpbl
(B3aUMOJIECTBUE C Hememallamy — BOJOPOJAOM M KHUCIOPOAOM, MeETallJIaMH,
KOHYEeHMPUPOBAHHbLIMU A30MHOU U cepHou Kucaiomamu). CepoBOJOPOA: CTPOCHHUE,
bu3uYecKre U XMMHUYECKHE CBOMCTBA (KUCIOTHBIE W BOCCTAHOBUTEIIbHBIC CBOMCTBA).
OKcupl cepbl Kak MPEeACTABUTENIN KUCIOTHBIX OKCHAO0B. CepHast KuciioTa: (pU3nYeCcKue u
XUMu4eckue cBoiictBa (obOume u crneuuduueckue). Coiaum  CepHOM  KUCIOTHI,
KaueCTBEHHAs peakiusi Ha cyibdar-uoH. CepHHUCTas KUCIOTa. Xumuueckue peaxyuu,
niedrcauue 8 0CHO8e NPOMBIULIEHHO20 ChOC00a noyueHus ceproti kuciomsl. Haxoxaenue
cepbl U e€ coenHEeHUI B mpupoje. [IpumeHeHune cepsl U ee coequHEHUN B OBITY U B
IPOMBILUIEHHOCTH. XuMuueckoe 3azps3Henue OKpyscarouelt cpeosl COeOUHEHUIMU Cepbl
(Kucnomuole 0024couU, 3a2ps3Henue 8030yXa U 6000EMO8), CNOCOObL €20 NPeOOMBPAUeHUSL.

OO01ast xapakTepucTHKa 31eMEeHTOB V A-rpyribl. OCOOEHHOCTH CTPOEHHSI aTOMOB
azora u pocdopa, xapakTepHbIEC CTEIICHU OKUCIICHUS.

A30T, pacnpocTpaHeHHE B TMpUpojae, (PU3MYECKUE M XUMHUYECKHE CBONCTBA
(B3auMoJeliCTBHE C METaUlaMM M HEMETaUIaMU - KHUCIOPOJOM U BOAOPOIOM).
Kpyrosopotr aszora B mpupojme. AMMuak: (PU3MUECKHE W XUMHUYECKHE CBOMCTBA
(oKHcIeHne, OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpa), noiyueHue u npuMmenenue. Conu
aMMOHMSI: COCTaB, PU3MUECKHUE U XUMUYECKHUE CBOMCTBA (pa3jIoKeHHE, B3aUMOCHCTBHE
co IierouaMmu), npuMmeHeHue. KauecTBeHHas peakiius Ha HMOHBI aMMOHMS. A30THas
KuCcioTa, €€ GU3MYSCKHE M XUMHYECKHEe CBOHcTBa (00mme u crenuduyecKue),
nonyyenue. Hutpatsl (paznoxenue). A3otucras kuciora. Mcnosib30BaHHE HUTPATOB U
coJieli aMMOHHSI B KaueCTBE MUHEPAIbHBIX yIoOpeHui. Xumuueckoe 3azpsazneHue
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OKpYyHcaloweli cpeobl COeOUHEHUIMU A30Ma (KUCIOMHble 0024COU, 3a2PA3HEeHUe 8030YXd,
NnouBbl U B000EMOB).

dochop, arromponuvie moouguxayuu gocgopa, puznueckue U XUMHUYECKUC
CBOMCTBa (B3aUMOJICHCTBUE C METAJUIaMH, HEMETaJUIaMH, KOHYEHMPUPOBAHHBIMU
asomuoti u cepnoui kuciomamu). Oxcun docdopa (V), oprodochopHas kuciora:
buznueckue M XUMHYECKHUE CBOWCTBA, nonyyenue. Ilonamue o MUHEPATbHBIX
yooopeHnusax: nHumpamsl u gocpamol. Ilonamue o komniekcuvix yooopenusx. Ooas
XapakTepucThka 37eMeHTOB [VA-rpynnsl. OCOOEHHOCTH CTPOCHHS aTOMOB Yyrjiepoja u
KpeMHUsA. BajeHTHOCTh M XapakTepHbIE CTEIEHH OKHUCJICHHS aTOMOB yriiepojia H
KpeMmHusl. PacipocTpaneHue yriepoaa B MpUPOJIe, XapaKTEPHBIE CTETICHU OKUCIICHHS.

Yrnepon, amnorponHble Moaudukamuu (rpadur, anmasz), ¢GU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIESCTB (B3aMMOICHCTBUE C METaJUIAMH, HEMETaUIAMH,
KOHYEHMPUPOBAHHBLIMU A30MHOU U cepHoli Kuciomamu). Ancopoums. Kpyrosopor
yriepona B mpupojae. OKcuabl yriepoaa, ux (GU3MYECKHEe M XUMHUYECKHE CBOMCTBA,
MOJTyYeHHE U PUMEHEHHE, IEHCTBUE Ha OPTaHU3M YeJIOBEeKa. JKoa02uyecKue npooiemoi,
césa3anuble ¢ oxcuoom yenepooa(lV); eunomesa enobanvho2o nomenjieHus KiuMamad,
NapHuKosvlil 3¢ghekm. YTOIbHAS KUCIOTA U €€ COJH, UX (PU3NYECKHE U XUMHUYECKUE
CBONCTBa, noayuenue u npumernerue. KauecTBeHHas peakivsi Ha KapOOHAT- HOHBI.
Ucnonb3zoBanne kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH M CEJIbCKOM
XO35UCTBE.

OOmue mpeacraBieHus 00 OCOOCHHOCTSAX COCTaBA U CTPOEHUS OPraHUYECKUX
COeIMHEHUN yriepojia (Ha mpuMepe MeTaHa, STUJICHA, 3TaHOJa, YKCYCHOU KUCIOTHI. Mx
cocmas u xumuueckoe cmpoenue. Knaccugpuxayus opeanuueckux eewyecms. llonstue o
OMOJIOTUYECKH BaKHBIX BEIIECTBAX: JKHUpaX, OCIKaX, yriaeBoAaX — W UX POJH B KU3HH
yenoBeka. MamepuanvHoe eOuHCmME0 0peaHudecKux U HeOpeaHUuyecKux coeOuHeHu.

Kpemnuii, ero ¢pu3nueckue 1 XuMUYECKHUE CBOMCTBA (Ha TPUMEPE B3AUMOIEHCTBHS
C MeTaJUlaMd W HEMETaJUlaMH), nojyueHue u npuMeHeHue. CoeouHeHus: KpemHus 8
npupoode. Obuwue npeocmasnenus 06 oxcude kpemuusa(lV) u kpemuuesoil xuciome.
Cunukamel, usuyeckue u Xumuieckue c0UCMEd, NOLyYeHue u npumeHeHue 8 ovimy,
NPOMBILULEHHOCU (8 MEOUYUHCKOU, DJIEKMPOHHOU, CmMpoumenvHol u op.). Bascuetiuue
cmpoumenvuble MAamepuanvl. Kepamukd, CMmeKlo, yemeHm, OemoH, dcene300emoH.
IIpobnemvl 6e30nacHo20 UCNONBL3OBAHUS CIMPOUMENLHBIX MAMEPUANO8 8 NOBCEOHEBHOU
JHCUZHU.

XWMHYECKUIH DKCIIEPUMEHT: H3yYeHHE OO0pa3Il0oB HEOPTraHWYECKHUX BEIIECTB,
CBOMCTB COJISTHOW KHCJIOTHI, MPOBEJICHNE KaueCTBEHHBIX PEAKIMi Ha XJOPUI-UOHBI U
HaOMIOZCHUE TPHU3HAKOB WX MPOTEKAHUS, OIBIThI, OTpaXKaroIue Q(U3NYCCKUE |
XUMUYECKHNE CBOWCTBA TAJlOTCHOB M WX COCAWHEHUN (BO3MOXKHO HCIIOJIh30BAaHUE
BHJICOMATEPHUAJIOB); O3HAKOMJICHHE ¢ oOpa3laMu  XJOpHJIOB  (TaJOreHHJIOB);
O3HaKOMJIEHHE C oOpasllaMH cepbl M €€ COeAUHEHUSMU (BO3MOXKHO HCIIOJIB30BAHHE
BUJIEOMATEPUATIOB); HAONIOACHUE TIpollecca OOYIJIMBAaHUS caxapa TOoJ JeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI; U3YUECHUE XUMHUYECKUX CBOMCTB pa30aBICHHON
CEpPHOW KUCIIOTHI, MPOBEJICHNE KAYECTBEHHOM peakiny Ha CyJb(})aT-uoH U HAOII0IeHNE
npu3HaKa e€ MpOoTeKaHus;, O3HAKOMJIEHHE C (PU3UYECKUMH CBOMCTBaMM a3o0Ta, hocdopa
U UX COSAMHEHUH (BO3MOYKHO MCIIOJIb30BAaHUE BUICOMATEPHUAIOB), 00pa3IiaMy a30THBIX
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u QochopHbIX yI1oOpeHHit; MoMTyueHne aMMUaKa U U3y4YeHHE ero CBOMCTB; MPOBEACHUE
KauyeCTBEHHBIX peaklUii Ha MOH aMMOHHS U (pochaT-uOH U HM3ydeHHE MPU3HAKOB UX
IIPOTEKAHUS, B3aMMOJCUCTBUE KOHLUECHTPUPOBAHHOW a30THOM KHCIOTBI C MEABIO
(BO3MOKHO HCMOJB30BAaHUE BUCOMATEPHANIOB); M3YUCHHE MOJENIEH KPUCTAUIMYECKUX
pelméToK anMasa, rpauTa; O3HAKOMJICHHE C IMPOLIECCOM aACOpOIMH PACTBOPEHHBIX
BEIICCTB AaKTUBHPOBAHHBIM YIVIEM W yCTPOMCTBOM MPOTUBOTa3a; IMOIyYCHHE
YTJIEKUCIIOrO ra3a M M3yYeHUE €ro CBOWCTB; MPOBEICHUE KAUECTBEHHBIX PEakiuil Ha
KapOOHAaT- ¥ CWJIMKAT-UOHBI U U3YUYCHHE MPU3HAKOB UX MPOTEKAHMsI; 0O3HAKOMIIEHUE C
OPOAYKIMENW CUIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE IKCIEPUMEHTAIbHBIX 33/1a4 10
Teme «BakHele HeMeTanbl U UX COEIUHEHUS.

MeTaJibl M HX COeIMHEHUSA

OO01mast xapakTEepUCTUKAa XUMUYECKHUX 3JIEMEHTOB — METaJJIOB HA OCHOBAaHUU HMX
nonoxeHus B [lepuonnueckoin cucreme xumudeckux sneMmeHToB . M. MenaeneeBa u
cTpoeHusi aTtoMoB. (CTpoeHue MeTauioB. Meramnuyeckas CBA3b W METaJUIMYecKas
KPUCTAJUINYECKAsE PEMIETKA. OJEKTPOXUMHUYECKUU DS HANPSHDKEHUHM  METaJuIoB.
du3nyeckue M XUMHYECKHE CBOMCTBA METAUIOB (B3aUMOJICUCTBUE C KHCJIOPOJOM,
BOJIOM, kuciotamu). Obwue cnocobwvl noayuenus memannos. llowamue o Kopposuu
Memannos, OCHOBHble Cnocobvl 3auwumel ux om kopposuu. Cniaewl (cmanb, 4yeyH,
OpanoMunuil, OpoH3a) u uUx npuMeHeHue 8 ObIMy U NPOMbLULIEHHOCTIU.

[Ilenounsie Metajuibl: MoJIOKEeHUE B llepuoanueckor cucTeMe XUMHUYECKHUX
aneMmeHToB /1. . Menneneesa; ctpoenue aroMoB. Haxoxaenue B npupone. Pusnueckue
U XUMHUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIBI U TUIPOKCHIBI HATPHSI
u kanud. [[puMeHenre menoYHbIX METAIIOB U UX COEAUHECHUM.

[[{emoyHO3EMENBHBIE METAIUIBI MArHUM U KaJbLM: nojioxkeHne B [leproanueckoit
CHUCTEME XUMHYECKUX NIeMeHTOB [[. 1. MeHeneeBa; CTpoeHME UX aTOMOB; HAXO0XKICHUE
B mnpupone. OU3NYECKUE U XHUMHYECKHE CBOMCTBA MArHMs M Kajpuus. Baxuenmmne
COeMHEHUs Kaiblusl (OKCUJ, THAPOKCHI, COJu). JKécmkocmv 600bl U cnocodvl eé
YCMPAHEHUA.

AsroMuHH: TionoxkeHue B [leproguyeckoid cucTeMe XMMHYECKUX 3JEMEHTOB /1.
N. MeHnneneeBa; CTpoOEHHE aTOMA; HAXO0XKACHHUE B Ipupoae. PU3NUECKue U XUMUYECKUE
CBOMCTBa aTtOMUHUS. AM(POTEpPHBIE CBOMCTBA OKCUIA U TUAPOKCH 1A ATFOMUHUS.

Kenezo: nmonoxxkenue B Ileproanueckod CHCTEME XHWMHYECKUX 3JIEMEHTOB /.
N. Menaeneesa; CTpoeHHE aTOMa; HAXOXKAEHUE B ITpupoae. usnueckue u XUMUYECKHE
CBOMCTBa jkeje3a (B3aUMOJICUCTBUE C METAJIaMM, KUCIOTaMU U coisiMu). OKCHIBI,
ruapokcuibl u conu xkenesa(ll) n xeneza(lll): cocra, cBolicTBa U nosyuerue.

XUMUYECKHUI IKCIIEPUMEHT: 03HaKOMJICHUE C 00pa3iiaMy METAJIJIOB U CIJIaBOB, UX
(bU3UYECKUMU CBOMCTBAMM; W3YUYEHUE PE3yJIbTATOB KOPPO3UU METAUIOB (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHAIOB), OCOOCHHOCTEN B3aMMOICUCTBUS OKCHJIA KAJIbIIUS U
HATpHs C BOJIOM (BO3MOXKHO UCIIOIb30BaHUE BUICOMATEPUAIIOB); UCCIICIOBAaHUE CBONCTB
AKECTKOM BOJIbI; MPOIECCAa TOPEHUS Kelie3a B KHUCIOpPOoJAe (BO3MOXKHO HMCIOJIb30BAHHE
BUJIEOMATEPUAIIOB); MPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIIMI Ha MOHBI (MarHus,
Kanblus, anroMunus, 1uHka, xeneza(ll) u xenesa(Ill), menu(Il)); nabmronenne u

14



ONMCAHUE NPOLECCOB OKPAIIMBAHUA IUIAMEHM WOHAMM HATPHUsS, KAJIWS W KaJbLHs
(BO3MOXHO HCTOJB30BAHUE BUIACOMATEPUAJIOB); MCCIENOBaHNE aM(pOTEPHBIX CBOWCTB
TUJIPOKCUAA ATFOMUHUS U THJIPOKCUIA LIUHKA; PEIICHUE YKCIEPUMEHTAIIBHBIX 3a/1a4 I10
TeMe «BaxHeiIme MeTajuIbl M UX COSTUHCHUS.

Xumus u oKpyxcaowas cpeoa

Hosvie mamepuanvt u mexnonoeuu. Bewecmea u mamepuanvt 6 nogceoHesHoll
HCU3HU yenoseka. Xumus u 300pogve. beszonacnoe ucnonvzosanue eeujecme u
Xumuyeckux peaxyuu 6 oOwvimy. Ilepsas nomowp npu  XUMUYECKUX — 0HCO2AX
u ompasnenusx. OCHOBbI IKOJIO2UHECKOU 2pAMOMHOCIU. Xumuyeckoe 3acps3HeHue
OKpYyHcaroweli cpeosvl (npeodenvras donycmumas Konyenmpayus eewgecms — I1/[K). Ponw
XUMUU 8 peuleHUU IKOJI02UUeCKUX NPoOJieM.

Ilpupoonvie ucmounuku yeneeooopooos (yeoab, NPUPOOHblU 2as, Hedmy),
NPOOYKMbL UX nepepabomKu, ux poib 8 Obimy U NPOMbIULIEHHOCTIU.

Xumuueckuil dKCnepumenm: usyuyeHue oopa3yo8 Mamepuaios (Cmekio, Cniasvl
MEMAnos, NOAUMEPHbIE MAMEPUATBL).

Me:knpeameTHble CBSI3H

Peanuszamus MEXNpeAMETHBIX CBA3€M NpuM HU3y4eHWH XMMHM B 9 Kiacce
OCYIIECTBIISIETCS Uepe3 UCTOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK
U TOHSTHUM, SIBISIIOIIMXCS CUCTEMHBIMU JUISI OTHEIbHBIX IPEIMETOB ECTECTBEHHO-
HAy4YHOTO LIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MIOHATUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHaJlu3, CHUHTE3, KiIaccuukanus, MNEePUOAUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT,
MOJICIMPOBaHUE, MU3MEPEHHE, MOJEIb, SBJICHUWE, MAapHUKOBBIA 3()(PEKT, TEXHOJIOTHUS,
MaTepHabI.

®dusuka: Matepus, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH], U30TOIBI,
PaZIMOaKTUBHOCTh, MOJIEKYJIa, SICKTPUUECKUN 3apsij, MPOBOAHHUKH, MOITYIPOBOIHHUKH,
IVDIIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEN0, 00BbEM, arperaTHOe COCTOSIHIE BEIeCTBa,
ra3, pacTBOp, PacTBOPUMOCTb, KpUCTAUIMUECKas pPEImIETKa, CIUIaBbl, (QHU3NYECKHUE
BEJIMYMHBI, CAWHMIIBI H3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3MIBI,
ConHre.

buonorus: ¢dotocunres, npixanue, Ouocdepa, SKOCHCTEMa, MHUHEPAIbHbBIE
y10OpeHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaibl, TOPHbIE MOPOJbI, MOJE3HbIE
MCKOTIaeMbI€, TOTUIUBO, BOJHBIE PECYPCHI.

IIpuMepHbIe TeMbI NIPAKTHYECKUX PadoT:

1. JlaGoparopHoe oOopymoBaHue W TpueMbl oOpamieHus ¢ HuM. [IpaBuia
0e30macHoOi paboThl B XMMHYECKOU JTaO0OpaTOpHUHU.

2. OuncTKa 3arpsi3HEHHON MOBAPEHHOM COJIH.

3. IIpu3Haku npoTeKaHUsI XUMUYECKUX PEAKIIUN.

4. Ilomy4yeHre KUCI0po1a U U3y4eHUe ero CBOMCTB.

5. IlomyuyeHue BOIOpO/Ia U U3yUYEHUE €r0 CBOMCTB.
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6. IIpuroToBieHne pacTBOPOB € ONPEIEIEHHON MaCCOBOM J0JIEH paCTBOPEHHOTO
BELIECCTBA.

7. Pemenue SKCIEpUMEHTANBHBIX 3amad 10 Teme «OCHOBHBIE — KJIACCHI
HEOPraHUYECKUX COCTUHEHUN.

8. Peakuium noHHOTO OOMEHA.

9. KauecTBeHHBIE peaklliy HAa MOHBI B pacTBOPE.

10. I[Tonmydyenne ammMuaka U N3y4€HUE €r0 CBOMCTB.

11. ITosryyeHue yriIeKUCIIOro ra3a i N3y4eHue ero CBOMCTB.

12. PemeHue skcriepuMeHTANIBHBIX 3a1a4 1o TeMe «Hemetamwel IV — VII rpynn u
UX COCITUHEHUI.

13. Pemienue 3KCIEpUMEHTANIBHBIX 3a7a4 110 TeMe «MeTalibl U UX COSAUHECHUSD).

[Ipy mnpoBeaeHHH TMPAKTUYECKOW pabOThl KaXAbIii €€ JTam BBINOJHACTCA

oOyuatronmumucs ¢ OB3 BmecTe ¢ yuumreneM M HoJa ero pykoBojactBoM. Ha mocke
00s3aTENbHO BBIBEIIMBAIOTCS IpaBUja TEXHUKU O€30MacHOCTH, COOTBETCTBYIOIIHUE
JAHHOMY BUIYy paOOThl, AaeTcs MpaBUjbHAas 3anuch (OPMYJ M YyKa3bIBaeTCs LETb
npoBeaeHus paboTel. [Ipu HEOOXOIUMOCTH AAETCs BU3yaJIbHBIN aJrOPUTM BBITTOJHEHHUS
3alaHusl. DTO CHOCOOCTBYET OCO3HAHUIO OOYYAaIOIIMMUCS BBIMOJHAEMBIX JTEUCTBUN U
IOJIy4EHHOI'O pe3yibTara.

IIpumepHbIe KOHTPOJILHO-U3MEPHUTEIbHbIE MATEPUAJIBI 10 XUMHH

Jlnst opraHu3anuM TPOBEPKU, y4eTa M KOHTPOJS 3HAHUM OOydaromuxcs IO
IpEeIMETy MPEAyCMOTPEHBI KOHTPOJIbHBIE PabOThI, CAMOCTOSTEIbHBIE pa0OThI, 3aU€THI,
npakTudeckue padoThl, TecTUpoBaHue. OIHUM H3 METOJOB KOHTPOJS PE3yJIbTaTOB
oOyuenus: oOyuaromuxcsi ¢ OB3 sBmsieTrcss MeToa MOJMMBApPHATHBHOTO JKCIPECC-
TECTUPOBAHUS C KOHCTPYMPYEMBIMH OTBETaMU. Ero OTIMYUTENHHBIMU YepTaMu
SIBJISIFOTCS OTIEPATUBHOCTH, BEICOKAS CTETICHb WHANBU/ Ty AJIM3AI[MH 3HAHHUM, CPABHUTEIBHO
MaJible 3aTpaThl BPEMEHH U TPYJia Ha TPOBEPKY OTBETOB OOYYAFOIIINXCS.

st obyuaromuxcs ¢ OB3 Bo3MoxHO m3MeHeHHe (OPMYIMPOBKHU 3aJaHUN Ha
«TIOIIATOBYIO», aJamnTalys MpeaIaraéMoro OOy4aromeMycsi TECTOBOTO (KOHTPOJIbHO-
OIICHOYHOTO) MaTepuaia: WCIOJIb30BAaHUE YCTHBIX M THUCHBMEHHBIX HWHCTPYKIUH,
YOPOIIEHUE JJIMHHBIX CIOKHBIX (POPMYJIMPOBOK WHCTPYKIIUH, pelIEHUEe C OMOpOoi Ha
aJTOPUTM, 00pa3ell, UCIOIb30BaHUE CITPAaBOYHON HH(pOpMaIHy.

KoutpoabHbie paGoThI 10 TEMaM

B paboueii mporpaMmmMe npeaycMoTpeHO 9 KOHTPOILHBIX padoT:

Konmponenas paboma Ne 1. llepBoHauyaibHbIE XUMHYECKHE TTOHSTHSL.
XUMHUUYECKHE AIEMEHTHI. XUMUYeCKre GOpMYIIbl U YPABHEHHSI.

Konmponvnasa paboma Ne 2. Tlepuonuueckasi cucteMa XUMHUYECKUX AJIIEMEHTOB
J.1. MenneneeBa. CtpoeHue aroma.

Kommponvnas paboma Ne 3. Xumudeckasi CBSI3b.

Kommponvnasa paboma Ne 4. Kucnopon. Okcunsl. ['openne. Bogopoa. Kucnotsr.
Comu.
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Konmponvnasa paboma Ne 5. O6001eHre CBeIEHUN 0 BAXKHEHIIINX KJIaccax
HEOPTraHUYECKUX COCTUHEHUN.

Kommponvnas paboma Ne 6. InekTpoauTudeckas TUCCOIAAIINS.

Konmponvnas paboma Ne 7. HemeTasl.

Konmponvnas paboma Ne 8. Metanbi.

Koumponwvnasa paboma Ne 9. iToroBas padoTa 3a Kypc HEOPraHUUECKOM XUMUH.
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I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA YUYEBEHOI'O ITPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOTI'O OBIIET'O ObPA3OBAHIA

B nenom pesynbrathl ocBoeHusi obywarouumucs ¢ OB3 ydeOHoro mpemmera
«XuMus» TOJDKHBI COBIANATh ¢ pe3ysibTaramu depepanbHOil pabouel mporpaMMbl
OCHOBHOT0 00111€T0 00pa3oBanusi. Hanbosee 3HaUMMBIMU SIBIISIIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBALMS K 00YUEHHUIO U LIeJIEHAIPaBICHHONW TO3HABATEIbHOM EATENBHOCTH;

YCTaHOBKA HA OCMBICJIEHUE JIMYHOTO ONbITA, HAOJIIOICHUI 32 XUMHUYECKUMU
AKCIIEPUMEHTAMH;

OpUEHTalMsd Ha NpaBWIa HWHIWBHIYAJIbHOTO M KOJUIEKTUBHOIO 0O€30IacHOro
MOBEJEHUS IPU B3aUMOJECHCTBUU C XUMHUYECKMMU BEUIECTBAMHU U COETUHEHUSIMU;

MPaKTUYECKOE U3yUYEeHHE MPOPECCUil U TpyAa pa3IMyHOro pojaa, B TOM YHCIE Ha
OCHOBE MPUMEHEHUs M3y4aeMoro TMpeAMETHOro 3HaHus (Hampumep, JabOpaHT
XHMHYECKOTO aHAIN3a);

YBaXEHUE K TPYAY U pe3yjbTaTaM TPYJA0BOH NEATEIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY ITOCTPOCHHMIO JAJBHEMIIEN HWHIAMBHUIYaJIbHOU
TPAaeKTOPUM OOpa3oBaHUs Ha OCHOBE OPUEHTHPOBKM B Mupe mpodeccuil u
po(heCCUOHATIBHBIX MPEANOYTEHUN, YBAXKUTEIBHOIO OTHOLIEHUS K TPYY;

OCO3HAHHUE CBOETO MOBEICHUS C TOUKHU 3PEHUS ONMACHOCTH WM O€30MACHOCTH JIJIst
ceOst WM JUIs1 OKPY KaIOIUX;

OCHOBBI 3KOJOTMYECKON KyJIbTYpbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBILUICHUS, TPUOOPETEHUE OMbITa 3KOJOTUYECKH OPUEHTUPOBAHHOM
MPaKTUYECKON JAESATENbHOCTU B dKU3HEHHBIX CUTYALIHSX;

OCO3HAHHWE TOCJEACTBUNA W HENPUATHE BPEIHBIX MNPUBBIYEK (yHOTpEOICHUS
aJIKOTOJIsl, HApKOTUKOB, KypeHHs)) U UHBIX (GopM Bpena s (PU3HUECKOTOo U
MICUXUYECKOTO 3/I0POBbS;

NPUHATUE PEIICHUI B )KU3HEHHOM CUTYyallMy HA OCHOBE MEepeHOoca MOIyYEHHBIX B
X0J1e 00yUYeHHs 3HaHUI B aKTyaJIbHYIO CUTYallUI0, BOCHOJIHATE Ae(pUIUT HHPOpMaLUY;

TOTOBHOCTh OTOMPATh U UCIOJB30BaTh HYKHYIO HH(OPMALIMIO B COOTBETCTBUH C
KOHTEKCTOM XU3HEHHOW CUTYall1H.

METAINPEAMETHBIE PE3YJIBTATBI

Osnadenue ynugepcanbHbIMU YUeOHBIMU NOZHABAMETbHBIMU OCUCMEUAMU

BBISIBJISITh PUYUHBI U CJIEJACTBUS IPOCTHIX XUMUYECKUX SIBJICHUM;

OCYILIECTBIISITH CPAaBHEHUE, KJIACCU(PUKAIINIO XUMUUECKUX BEIIECTB MO 3aJaHHbIM
OCHOBAHUAM U KPUTEPUSAM JJIsl YKa3aHHBIX JJOTUYECKUX OTIEPalINil;

CTPOUTH JIOTUYECKOE CYKJICHUE MTOCIIE MPEABAPUTEIBHOIO aHAJIN3a, BKIIOYAKOIIEE
YCTaHOBJICHHE IPUYMHHO-CIICICTBEHHBIX CBSA3EH;

BBISBIIATH ACHUIIMTHI WMH(POpPMANUM, MaHHBIX, HEOOXOJMMBIX IS PEIICHUS
MMOCTaBJIICHHOM 3aJ1a4H;
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npeoOpa3oBbIBaTh HH(GOPMAIIUIO U3 OJHOIO BUAA B IPYrou (Tabimuily B TEKCT U

mp-) CO3/1aBaTh, IPUMEHSTh U TPEOOPa30BLIBATh 3HAKU U CUMBOJIbI, MOJICIIA U CXEMBbI
JUTSI pelieHus y4eOHbIX U TTO3HABATEIbHBIX 33]1a4 C TOMOIIBIO MEAarora;

C MOMOIIBIO MeAarora NPOBOJUTh XUMUYECKUH OIBIT, HECIOKHBIA HKCIIEPUMEHT,
JUTSl yCTAHOBJIEHUS 0COOCHHOCTEN 00BhEKTa U3yUEeHHUSI, IPUUUHHO-CIIEICTBEHHBIX CBSI3EH
U 3aBHCHUMOCTEN 00BEKTOB MEXTy COOOM;

C TIOMOINBIO TeJarora WM CaMOCTOATEIHHO (HOPMYIUpOBaTh OOOOIICHHS U
BBIBOJIBI IO pe3yJIbTaTaM IPOBEICHHOTO HAOIIOACHUS, OIIbITA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XHUMHYECKUX TMPOIECCOB U  HUX
MOCJIC/ICTBUS;

UCKAaTh WM OTOMpaTh WH(POPMAIMIO WM JAHHBIE W3 WCTOYHUKOB C YYETOM
NPeaIoKeHHON yueOHOM 3a/1auM U 3aIaHHBIX KPUTEPUEB.

Osnaoenue ynueepcanibHoIMu y4eOHBIMU KOMMYHUKAMUGHHIMU OCHUCMEUAMU:

OpPraHU30BBIBATH YUEOHOE B3aUMOJCIHCTBHE B TpyIie (ONMpeAesTh 00IIHe 1eH,
pacrpenensiTh poyid, TOrOBapUBATHCS APYT C IPYTOM U T. 11.).

C MOMOIIBIO TEJIarora WM CaMOCTOATENIBHO COCTAaBJSATh YCTHBIE U MUCHhMEHHbIC
TEKCThl C HMCIOJIb30BAHUEM HWJUTIOCTPATUBHBIX MATEPHAJIOB JIsi BBICTYIUICHUS TIEpe]
ay IUTOPUEN;

OpraHU30BBIBATh YUE€OHOE COTPYIHHYECTBO M COBMECTHYIO JEATEIBHOCTh C
y4UTENIEM M CBEPCTHHUKAMU; pabOTaTh MHAMBHUAYAJbHO W B TPYyNIE: HAXOAUTH 0OIIee
pelnieHrue W paspemniarb KOH(IMKTHI HAa OCHOBE COTJIACOBAaHUS TO3UIMH M ydeTa
UHTEPECOB; POPMYJIHPOBATH, APTYMEHTUPOBATh U OTCTaWBAaTh CBOE MHEHHE;

OIICHMBATh KAYECTBO CBOETO BKJaJa B OOLIUN MPOIYKT, MPUHUMATD U Pa3ACiATh
OTBETCTBEHHOCTH U MPOSIBIISATh TOTOBHOCTH K MPEIOCTABJICHUIO OTYETa Mepe/1 TPYyIIOi.

Osnadenue ynugepcanbHbIMU YUeOHBIMU PECYIAMUGHBIMU OCUCHBUAMU:

oOHapy»xuBaTh U (opMyaupoBaTh y4eOHYHO MpoOJieMy, OMNpeAesaTh Lelb
y4eOHOM eI TEIHbHOCTH;

BJIAJICTh OCHOBAaMH CAMOKOHTPOJII, CAMOOLICHKH, TPUHATUS pEIICHHd U
OCYIIECTBIICHUSI OCO3HAHHOTO BHIOOpA B YUEOHON M TTO3HABATEIHLHOM €SI TEIbHOCTH;

COOTHOCUTH CBOM JEHUCTBUSl C IJIAHUPYEMBIMU PE3YyJIbTaTaMH, OCYIIECTBIISITh
KOHTPOJIb CBOEM JEATENbHOCTH B MPOLECCE TOCTUKEHUS pPe3ysbTaTa, ONPEIesiTh
CIIOCOOBI ICUCTBUI B paMKaX MPE/JIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH
CBOM JICMCTBUSI B COOTBETCTBUM C U3MEHSIOLIECHCA CUTYalluEe;

JlaBaTh QJICKBAaTHYIO OIICHKY CHUTyallud M TMpejjaraTh IUIaH €€ W3MEHEHUS,

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PEIICHUHN Y4eOHOH
3a/1auu;

MOHWMATh MPUYUHBI, IO KOTOPHIM HE OBUI JOCTUTHYT TPeOYEeMbI pe3yibTaT
NEATEeIbHOCTH, OMNpPEACNSATh TO3UTHBHBIE HW3MEHEHUsS M HamlpaBJeHUs, TpeOyrolue
nanbHeuen padboTsl;

OCO3HAHHO OTHOCHUTHCS K JPYTrOMY YEJIOBEKY, €T0 MHEHHIO.
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IHPEAMETHBIE PE3YJIbTATDBI

B coctaBe mpeaMeTHBIX pe3ybTaTOB MO OCBOCHUIO 003aTEILHOTO COACPIKAHUS,
yCTaHOBJIEHHOTO JaHHOW DenepanbHON paboyelt mporpaMMoM, BBIJEISAIOT: HAy4YHbBIS
3HAHWS, YMEHUS M CIIOCOOBI MEHCTBUM, cHerupUIecKne i y9eOHOTO MpeaMeTa
«XUMHS», BUABI EATEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHUA, €r0 MHTEPIPETALUH,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYyaIUsIX:

® [IPEJCTaBICHHE O 3aKOHOMEPHOCTSAX M TI03HABAEMOCTU SIBICHUN NPUPOJIBI,

NOHUMaHuEe OOBEKTMBHOM 3HAYMMOCTH OCHOB XMMHMUYECKOW HAayKH Kak 00JacTu

COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIICH KYJIbTYpbl U MPAKTUYECKON

NESATEILHOCTH YEJIOBEKA B YCIOBHUSIX COBPEMEHHOI'O 00111€CTBa; MIOHUMAaHUE MECTa

XUMUHU CPEU OPYTUX €CTECTBEHHBIX HAYK;

® BJIJICHHE OCHOBAMHU MOHATHITHOTO anmnapaTa i CHMBOJIMYECKOTO SI3bIKa XUMUH IS
cocTaBlieHUss (OpMyJl HEOPTaHMYECKUX BEIIECTB, YPABHEHUM XUMHYECKUX
peakiui (C omopoi Ha ajlropuT™M Y4UeOHBIX JEWUCTBUI); BJIaJCHUE OCHOBaMU
xumuyeckoit HoMeHkIatypsl (IUPAC u TpuBHanbHOW) U yMEHHE UCIIOJIB30BATh €€

JUIS peIIeHHs] Yy4eOHO-TIO3HABATEIbHBIX 3a/1ad C TOMOINBI0 YUYUTENs, YMEHUE

UCIIOJB30BaTh MOJIENU JJi1 OOBACHEHUS CTPOCHHS aTOMOB M MOJIEKYJ [0

QITOPUTMY C OTIOPOM HA ONPEEIEHUS;

® [IPEJCTABICHHE O CUCTEME XMMHUYECKUX 3HAHUW U YMEHHE C MTOMOUIBI0 YUUTEIs

MPUMEHSITh CUCTEMY XWMHYECKHUX 3HAHUM JUIsl YCTAHOBIICHHMS B3aHMMOCBS3EH

MEXKJly U3YUYEHHBIM MAaTEPHAJIOM WM MNPHU MOJYYEHUU HOBBIX 3HAHUM, a TaKXKe B

Ipollecce BBIMOMHEHUS Y4YeOHBIX 3aJaHUil W TNpuU paboTe C HCTOYHUKAMHU

XUMHUYECKON nH(OpMaLINK, KOTOpasi BKJIIOYACT:

BOKHEHUIINE XUMHUYECKUE TMOHATHS: XUMHUYECKHU SJIEMEHT, aToM, MOJIEKyJa,
BEILIECTBO, IMPOCTOE M CIOXKHOE BEUIECTBO, OJHOPOJHAS W HEOJHOPOJHAs CMECH,
OTHOCHUTEJIbHBIE aTOMHAs M MOJICKYJISIpHAsE MacChl, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISIpPHBIM 00bEeM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJIb (CpemHsis),
XUMUYECKasi peaklusi, pEaKIuu COCIUHCHUS, PEAKIUU Pa3IoKEHUs, PEaKIUU
3aMEIICHUs], PEaKIuu 0OMeHa, TerIoBor d(PGeKT peakiuu, 7K30- U IHIOTEPMUUYECKUE
peaKkuuu, pacTBOp, MaccoBasi AO0J XMMHYECKOIO 3JIEMEHTa B COCJUHEHHH, MaccoBas
JI0JIsI ¥ IPOLIEHTHAs KOHILIEHTpAIUs BEIIECTBA B PacTBOPE, AP0 aTOMA, SJICKTPUUECKUI
CJIOW aTroma, aTOMHas OpOWUTalb, pPaAuyC aToMa, BAJIEHTHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKasl CBSA3b, AJIEKTPOOTPUIATEIBHOCTD, MOJSPHAS W HEMOJsIpHAsi KOBaJEHTHAs
CBSI3b, MOHHAs CBS3b, METAUIMYECKAasi CBs3b, KpHUCTA/NIMUECKas pemieTka (aToMHas,
VMOHHAsA, METaJUIMYecKasi, MOJICKYJspHasi), WOH, KAaTUOH, AHHMOH, JJICKTPOJUT U HE
ANEKTPOJUT, JJEKTPOJUTHYECKAs JAUCCOLMALNS, PEAKUUU HMOHHOrO  OOMeEHa,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUM, OKUCIUTEIb W  BOCCTAHOBHTEIIb,
OKHCJIEHME U BOCCTAHOBJIEHUE, DJIEKTPOJIM3, XUMUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTHUMBbIE pPEaKIMH, CKOPOCTh XUMHUUYECKOW peakiMu, KaTaJu3arop, MpeaesibHO
nomyctumas konuentpauus (I11K), koppo3ust MeTasioB, CIIaBhI;

OCHOBOTIOJIAraloIIMe 3aKOHbI XUMHU: 3aKOH COXpaHeHus1 Macchl, [lepuoanueckuit
3akoH /[. 1. MeHieneeBa, 3akOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUU XUMHUHU: ATOMHO-MOJIEKYJIIpHASsI TEOpHUs, TEOPHUS BJIEKTPOIUTUUYECKOU
JTUCCOLMAIINM, a TAK)KE MPEICTABICHHUS O HAYYHBIX METOJAX MO3HAHUS, B TOM YHCIIE
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AKCIEPUMEHTAIIbHBIX U TEOPETHUUECKUX METOAAaX MCCIIEIOBAHUSI BEIIECTB U U3YUYCHUS
XUMHUYECKUX PEaKIUi;

® [IPE/CTABJICHUE O MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB
(pamuyc atoMma, 3JIEKTPOOTPULIATEIBLHOCTH), MPOCTHIX M CJOKHBIX BEIIECTB OT
MOJIOKEHUS 3J1eMeHTOB B [leproanyeckoit cucteme (B MajibIX MEPUOIAX U TJIABHBIX
MNOATPYIIAX) W DSJIEKTPOHHOTO CTPOCHHUS aToMa; yMEHHUE OOBSICHSTH CBSI3b
noJIoKeHUs:  snemMeHta B Ilepuonumyeckoil  cucteMe C  YHUCIOBBIMU
XapaKTEepUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB WM 3apsiji
anpa, oOOILIEe YHUCIO OJEKTPOHOB), paCHpe/esieHUEM  dBJEKTPOHOB IO
DHEPTreTUYECKUM YPOBHSM aTOMOB TEPBBIX TPEX IMEPHUOIOB, Kalus W KaJbIUs;
KJIACCU(PUIIMPOBATh XMMHUYECKHE DOJIEMEHTbl C OMNOpPOM Ha OMNpEeIesICHUs
bu3IgecKoro cMpicia MUGPOBBIX JAHHBIX MEPUOINICCKON TaOIHIIBI;

® yMeHHE KIacCU(PUIIMPOBATh XUMUYECKUE AIEMEHThI, HEOPraHUYECKUE BEIIECTBA U
XUMHUYECKUE PEaKIMU C OMOPO Ha CXEMbI; OMPENEIsATh BAJIEGHTHOCTh U CTEIEHb
OKUCJICHUS XMMHUYECKHX DJJIEMEHTOB, BHJ XWUMHUYECKOW CBS3M U  THUI
KPUCTAJUIMYECKOU CTPYKTYpPbl B COCIMHEHHUSX, 3aps]l MOHA, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHUM), OKUCIUTEIh U BOCCTAHOBUTEID
M0 AJITOPUTMY YUEOHBIX JICUCTBUI;

e YMEHHUE XapaKTEepU30BaTb C OMOPOM Ha cXxeMmy (U3MUYECKUE U XUMHUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOJIOPO, rpaduT, aaMas, KpeMHHI,
a3oT, pocdop, cepa, xJI0p, HATPUH, KANH, MArHUH, KaIbIUi, aTFOMUHUI, XKEIE30)
U CIIOXHBIX BELIECTB, B TOM 4YHUCJIE€ HMX BOJHBIX pPacTBOPOB (BOJAa, aMMHaK,
XJIOPOBOJOPO, CEPOBOAOPOI, OKCUABI U TUIAPOKCUAL MeTaioB I - ITA rpymnm,
amomunusi, meau (II), muuka, xeneza (II u III), okcuawt yraepona (II u 1V),
kpemuus (IV), azora u docdopa (Il u V), ceput (IV u VI), cepuucras, cepnas,
a30TUCTas, a3oTHasA, QocopHas, yrojipHas, KpeMHHEBas KUCJIOTa M UX COJIN);
OMMKCHIBATH C OTMOPOM HA TIJIaH M KJIFOYEBBIE CJIOBA; YMEHHE MPOTHO3UPOBATH U
XapaKTEePU30BaTh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHMUS
MOCJIe TPEIBAPUTEIFHOTO aHaIM3a TO0J] PYKOBOJCTBOM IIe[arora, MpUMEHEHHE
BEII[ECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOXKHOCTb MTPOTEKAHUSI XUMHUECKUX
MPEBPAIICHUA B Pa3IUYHBIX YCIOBUAX, BIMSIHHE BEIICCTB M XHWMHYECKHX
MPOLIECCOB HAa OPTraHU3M YEJIOBEKA U OKPYKAIOILYIO IPUPOJHYIO CPENLY;

® YMEHHME COCTaBJIATH MO O00pa3ly, CXeMe, alropuTMy Y4YeOHBIX JEHCTBUMI
MOJIEKYJISIPHbIE Y MOHHBIC YPAaBHEHUS PEaKIUi (B TOM UYHCIIEC PEAKIIUA MOHHOTO
oOME€Ha U OKHUCIUTEIHbHO-BOCCTAHOBHUTEIBHBIX PEaKIUii), WITIOCTPUPYIOIIUX
XUMHUYECKHE CBOMCTBA M3YYCHHBIX KJIACCOB / TPYMI HEOPTaHUYECKUX BEIIECTB, a
TaK)Ke MOATBEPKIAIONINX TEHETUUECKYIO0 B3aUMOCBSI3b MEXKIY HUMU;

® YMEHHUE BBIYUCIATH OTHOCHUTEIbHYIO MOJIEKYJSIPHYI0O U MOJIIPHYIO Macchl
BEILECTB, MACCOBYIO JIOJIO0 XMMHYECKOTO 3JEMEHTa B COCIUHEHHUH, MACCOBYIO
JIOJII0 BEIIECTBA B PAacTBOPE, KOJIMYECTBO BEUIECTBA U €r0 Maccy, 00bEM ra3oB ¢
omopoit Ha o006mwme GopMyJibl; YMEHHE MPOBOJUTH PACUEThl IO YpPaBHEHUSIM
XUMUYECKUX pEaKIM MW HaXOJuUTh KOJIMYECTBO BEIIECTBA, OObEM U Maccy
pEeareHToB WJIM MPOAYKTOB PEAaKIMU C ONMOpOH Ha oOpasell, alropuTM y4eOHBIX
JICHCTBU;
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® BJIaJICHUE OCHOBHBIMH METOJIaMU HAyYHOTO Mo3HaHUs (HaOII0eHIe, U3MEPEHNE,

HKCIIEPUMEHT, MOJICIMPOBAHNE) IPU U3YUYEHUH BEIECTB U XUMUYECKUX SBJICHUH C

OTIOPOH Ha aITOPUTM y4eOHBIX JICHCTBHIL, yMeHUE c(hOpMyIHUpOBATH IPOOIEMY U

NPEJIOKUTH MYTH €€ PEIICHHUs C TIOMOIIBIO MeIarora; 3HaHue OCHOB 0e30macHoOU

paboThl C XUMUYECKUMHU BEIIECTBAMHU, XUMUYECKOW MOCYJ0W U J1abOopaTOPHBIM

000pyI0BaHUEM;

® HaJM4Me MPAKTUUYECKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS CIEIYIOMINX

XUMHUYECKUX IKCIIEPUMEHTOB MOJI PYKOBOJCTBOM YUUTENSI C 0OCYKIECHUEM IJIaHa

paboThI WIIM COCTaBICHUEM TaOJIUIIbI:

U3Y4YECHUE U ONHUCaHNE (PU3NYECKUX CBOMCTB BEILIECTB;

O3HAaKOMJIEHUE C (PU3UUECKUMU U XUMUYECKUMU SIBJICHUSIMU;

OTIBITHI, WITIOCTPUPYIOIINE MPU3HAKY TIPOTEKAHUS XUMUYECKUX PEaKIIUil;

U3Yy4YEHHUE CIIOCOOOB pa3/ieNieHus: CMeCcel;

MOJIyYEHHUE KUCIOPOa U U3YUEHHE €r0 CBOMCTB;

HOJIyY€HHUE BOJIOPO/IA U U3YUEHUE €r0 CBOMCTB;

NOJIyYEHHUE YIIJIEKUCIIOTO ra3a U U3y4eHHUe ero CBOMCTB;

MOJTlyYeHUE aMMHAaKa ¥ U3y4eHHE ero CBOMCTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIIEHHON MAaCCOBOM J0JIEW PACTBOPEHHOIO
BEIIIECTBA;

UCCIIC/IOBAaHNE W OIMCAaHWE CBOMCTB HEOPTaHWYECKUX BEIIECTB Pa3IHYHBIX
KJIACCOB;

IPUMEHEHUE UHIUKATOPOB (JIakMyca, MeTUIopaHka U (eHopraraenHa) as
OTIpe/IeNICHUs XapaKTepa CpeJibl B pacTBOpPaX KUCIOT U IIEJI0UEH;

U3yYEHUE B3aUMOJICHCTBHMSI KHCIOT C MeTallaMH, OKCHJIaMU METaJUIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMHU OCHOBAHHSIMH, COJISIMU;

MOJTy4Y€HHUE HEPACTBOPUMBIX OCHOBAHHIA

BBITECHEHHE OJIHOTO METaJlIa APYTUM U3 PacTBOPA COJIH;

uccienoBanne aM(pOoTepHBIX CBONCTB THAPOKCHIOB ATFOMUHUS U [IWHKA,;

pellieHue  AKCHEpUMEHTAJIbHBIX  3afad 1o Teme «OCHOBHBIE  KIJIAcChl
HEOPraHUYECKUX COEAMHEHUNY;

pellieHue  JKCIEPUMEHTANbHbIX  3aJad Mo TeMe  «OJEeKTpOoJUTHYeCKas
TVICCOTIHALINSY,

pelleHre SKCIIEPUMEHTANBHBIX 33/1a4 1Mo TeMe «BakHeilmme HeMeTamubl U ux
COCIIMHEHUSY,

pelleHne SKCIePUMEHTANBHBIX 3a/1a4 10 TeMe «BaxHeiimme MeTaisl U uX
COCITMHEHUS,

XUMHYECKHUE IKCTIEPUMEHTHI, MIUTIOCTPUPYIOIINE IPU3HAKU MTPOTEKAHUS PEaKIIni
MOHHOT0 0OMeEHa;

KayeCTBEHHbBIE PEaKIIMU Ha IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX MOHBI: XJIOPU/I-
, Opomu -, MOUI-, Cynbdar-, pocdart-, KapOOHAT-, CUITMKAT-aHUOHBI, THAPOKCH-UOHBI,
KaTUOHBI aMMOHUSI, MATHUS, KaJIbLIMS, A TIOMUHUS, JKele3a (2+) u xkenesa (3+), meau (2+),
IIMHKA;

yMEHHE TPEACTABIATh pE3yJNbTaThl OJKCIEpUMEHTa B (opme BBIBOJOB,
JI0Ka3aTeNbCTB, TpaMKOB U TaOJIHI] U BBISBJISTH SMIIMPUUECKUE 3aKOHOMEPHOCTH;
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e BJaJICHUE NMPaBUIAMH O€30MACHOTO OOpAIEHNS C BEIIECTBAMH, UCIIOJIb3YEMbIMH B
NOBCEIHEBHOM >KM3HU, a TAK)K€ IpaBUJIaMU NOBEACHHUS B LEISAX COEpexeHUs
3I0POBbsI U OKpPY’Karollled NPUPOAHOW Cpelbl; MOHMMAaHHE BpeAa (OMacHOCTH)
BO3JICHCTBHSI HA KMBBIE OPraHU3MBbI OINPEACIICHHBIX BEIIECTB, a TAKXKE CIIOCOOOB
YMEHBUIEHUSI M NPEIOTBpAIICHHS HX BPEJHOTO BO3JCUCTBHS; ITOHUMAaHUE
3HA4YCHUS )KUPOB, OCIIKOB, YIJIIEBOJAOB JUUIsl OPraHU3Ma YEJIOBEKA;

® BJIAJICHUE OCHOBAMHM XHMHUYECKOM TIPaMOTHOCTH, BKJIOYAIOUIEW yMEHHE
IPAaBWJIBHO HCIIOJIb30BaTh W3YYEHHbIE BEIIECTBA W MaTepuaibl (B TOM YHUCIE,
MUHEpPAJIbHBIE YJOOpPEHMs, METAUIbl U CIUIaBbl, MPOAYKTHl HepepaboTKu
IPUPOJIHBIX HICTOYHUKOB YTJIEBOJIOPOA0B (YIS, IPUPOAHOIO ra3a, He)T) B OBITY,
CEJIbCKOM  XO34WCTBE, Ha IPOU3BOJCTBE; YMEHHE MPUBOJAUTH IPUMEPHI
IPaBUIBHOTO MCHOJb30BAHMS H3YUYEHHBIX BEIIECTB U MaTEPUAJIOB;

® YMEHHUE YCTaHABIMBATh CBA3M MEXIY pEalbHO HAOIIOAAEMBIMH XUMUYECKUMU
SBJICHUSIMU U MPOLECCAMU, POUCXOIAIIMMHU B MaKpO- U MUKPOMUPE, OOBACHSTH
NPUYUHBI MHOTOOOpa3usl BEIIECTB; YMEHUE MHTEIPUPOBATh XUMUYECKUE 3HAHUS
CO 3HAHUSAMU JPYTUX YUEOHBIX IIPEIMETOB C TOMOIIBIO NIEAAT0ra;

e @peAcCTaBieHHE O cdepax NpodhecCHOHATBHOM NeATEIbHOCTH, CBSI3aHHBIX C
XUMHENX M COBPEMEHHBIMM TEXHOJIOTHSMH, OCHOBAaHHBIMM Ha JOCTHKEHUSX
XMMHYECKON HAyKH; HaJM4Me OIbITa padOThl C pa3IMYHbIMM HCTOYHUKAMHU
uHpopMaMu 1O XUMHUM  (HAYYHO-TIOMYJISIpHAs — JUTEparypa, CIOBapH,
CIIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOIl HA AJITOPUTM: YMEHHUE OOBEKTUBHO
OLICHMBAaTh MH(MOPMALIMIO O BEIIECTBAX, MX MPEBPAILICHUAX M MPAKTHYECKOM
PUMEHEHUU.

TpeGoBanus K NpeAMETHBIM pPe3yJIbTATAM OCBOCHHSI Y4eOHOro mpeamera
«XHuMH», pacrpeaeeHHbIE 110 T0AaM 00y4eHH s

PesynbraTtel mo romam (OpPMYITUPYIOTCS MO MPUHIUIY T00ABJICHHS HOBBIX
pe3yNbTaTOB OT TOJa K IOAY, YK€ HAa3BaHHbIC B IPEAbLAYIIMX IOAax MO3WLIUH, KaK
IPaBUJIO, TOCIOBHO HE MOBTOPSIOTCS, HO YUUTBIBAKOTCS (pe3yIbTaThl OYEPEIHOrO rojia
M0 YMOJIYAaHHIO BKIIIOYAIOT PE3yJIbTaThl MPEAITYIIHNX JIET).

8 KVIACC

pPacKphIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHSATHH: aToM, MOJEKyJa,
XUMUYECKUN DJIEMEHT, IIPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U
HEOJIHOPOJIHAsI), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHAas M MOJEKyJIsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MacCcoBas JI0JIST XUMHUYECKOTO JIEMEHTa
B COCIWHEHWH, MOJSIpHBIH  O00BEM, OKCHJA, KHCIOTAa, OCHOBaHWE, COJIb,
2NEKMPOOMPUYAMETLHOCTIL?, CTENEHb  OKHUCJICHMS,  XUMHUYECKas  PEaKius,
Kiaccu(UKaIs peakIuii: peakud COCTUHEHUS, PEaKIWH PA3JI0KEHUS, PEaKIIHH
3aMelIeHus], peakiiuu 00MeHa, PK30- U IHIOTEPMUUECCKUE PEAKIUU; Meni08oi 3¢ghghexm
peaxyuu; SIAPO aToMa, dJICKTPOHHBIA CIIOM aToma, aTOMHasi OpOuTaib, paguyc aToMma,
XUMUYECKasl CBs3b, MOJISIPHAS W HETOJISAPHAs KOBAJICHTHAsI CBS3b, HOHHAS CBS3b, HOH,

231eck 1 nanee KypCuBOM 0003HAYAIOTCS TNIAHUPYEMBIE IIPEIMETHBIE PE3YIBTATHI, KOTOPHIE MOTYT GBITH TIOTEHIMATHHO
JOCTUTHYTHI oOydatomumMcst ¢ OB3, HO He SBISIOTCS 0053aTEIbHBIMH.
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KaTUOH, aHWOH, PAcCTBOpP, MaccoBas JO0Js BellecTBa (MPOIEHTHAs KOHILEHTpalus) B
pacTBopeE;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX MOHATUM (cM. 1. 1) m
MPUMEHATH 3TU MTOHATHS MPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUI;

HCIIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY JUISI COCTaBlieHUs (OpMyJl BEIIECTB,
MOJICKYJISIPHBIX YPaBHCHHN XUMUYECKUX PEAKIUi, SJIEKTPOHHOTO OanaHca;

OTPENIeNIATh BaJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSAX; CTCIICHb
OKHCJICHHUS JIEMEHTOB B OMHAPHBIX COCAMHEHUSX C OMOPOM Ha OMpeNesieHUsl, B TOM
YHUCJI€ CTPYKTYPHPOBAHHBIC, MPUHAJJICKHOCTh BEHIECTB K OMNPEACIEHHOMY KJaccy
coemnHEeHM 10 (opMmysiaM; BHJ XUMHUYECKOW CBsI3M (KOBajJeHTHas W HWOHHAs) B
HEOPraHUYECKUX COCIMHEHHUSX;

MMETh MPEACTABICHUE O CUCTEME XHWMHUYECKUX 3HAHHU, YMEThb C IOMOIIBIO
YUYUTEISI NPUMEHATh CUCTEMY XUMHYECKUX 3HAHWM, JJII YCTAHOBJICHUS B3aWMOCBS3U
MEXK]ly U3YUCHHBIM MaTEpPUAJIOM U IMPU MOJYUYCHUH HOBBIX 3HAHUH, a TaKkXkKe Mpu padoTe
C WCTOYHHUKAMU XUMHUYecKOoM uHPopManmu. OpUEHTUPOBATHCA B TMOHATUSAX U
omnepupoBaTh UMHU Ha 0230BOM ypOBHE, TPUMEHATH IIPU BHIOTHEHUN YUE€OHBIX 3a/IaHU
U PEIICHUHM PacUYETHBIX 3aJlady C OMOPOW Ha aJlfOPUTM YUYCOHBIX JEHCTBUM WM3Y4YCHHBIC
3aKOHBI ¥ TEOPHUU: 3aKOH coxpaHeHusi Macchl, [lepuonnueckuii 3axkon .M. MeHneneena,
3aKOH NOCMOSIHCMBA Cocmasa, 3aKOH ABOrajpo; aTOMHO-MOJICKYJISIpHAs TEOPHS.
CooTHocuTh 0003HAUYCHHUs, KOTOphbIe MMEIOTCA B TaOmmie «llepromnueckas cucrema
xumudeckux 3yemMeHToB /1. . MenaeneeBay ¢ 4MCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XHMMUYECKHX AJIEMEHTOB (COCTaB W 3apsj sapa, oOllee YHCIIO SJEKTPOHOB H
pacrpeeneHre Uux Mo JIEKTPOHHBIM CJIOSIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTBI, HEOPraHUYECKHUE BEIECTBA;
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBy YYaCTBYIOIIMX B PEAKIUMU BEIIECTB, IO
TEII0BOMY 3P (DEKTy, M0 U3MEHEHUIO CTETICHU OKHUCJIEHUS XUMUYECKUX DJIEMEHTOB) C
ONOPOU Ha CXEMBI;

XapaKTepru30BaTh (OMHUCHIBATH) OOITHME XUMUUECCKHE CBOMCTBA BEIIECTB PA3IMUHBIX
KJIAaCCOB,  MOATBEPXkJAsi  OMUCAHWE  MPUMEpaMH  MOJIEKYJISIPHBIX  ypPaBHEHUH
COOTBETCTBYIOLIMX XUMHUYECKUX PEAKLIUI C OIIOPOU HA CXEMBI,

MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTAaBa M CTPOECHHS;
BO3MOXHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPALICHUN B PA3IMYHBIX YCJIOBUSIX MOCIE
MPEBAPUTEIILHOTO 00CYKICHUS C TeIaroroM;

BBIUUCIISITh OTHOCUTEIIBHYI0 MOJIEKYJSIPHYIO M MOJIIPHYK) MacChl BEIIECTB;
MAaCCOBYIO JOJII0 XUMHYECKOI0 3JeMEHTa Mo (OopMyJie COCTUHEHHS; MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOJMUTH PACUYETHI MO YPABHEHHIO XUMHYECKOW PEAKIHU C
ONIOPOU Ha aJITOPUTM;

MIPUMEHSITh OCHOBHBIC OTIEPALIMU MBICIUTEIIBHOU JIEATEIIbHOCTH — aHAIU3 U

CHUHTE3, CpaBHCHHE, 0000IIeHNe,CHCTEMAaTH3aIus, KJaccu(uKanys, BBISBICHHE
MPUYMHHO-CJICACTBEHHBIX CBSI3€M — JUIsl M3YUYEHUsI CBOMCTB BEIIECTB U XMMHYECKUX
peakiuii; eCTeCTBEHHO-HAYYHbIE METOJbl TO3HAHUS — HaOM0JeHNEe, W3MEpPCHNE,

MOJIETUPOBAHUE, SKCIIEPUMEHT (peanbHblil U MblC/IeHHbI) IO PyKOBOJICTBOM I€1arora,
CJIEIOBATh MpaBUjIaM T0JIb30BaHUS XHMHYECKOU IMOCY 01 1 1ab0paTOpHBIM
o0opyIoBaHUEM, a TAKXKE TIPABUIIAM OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHUH C
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WHCTPYKITUSIMU TI0 BBITTOJTHEHHUIO JTAOOPATOPHBIX XUMHUUYECKHUX OMBITOB TIO MOTYYEHUIO U
COOMpPAaHMIO Ta3000pa3HbIX BEIIECTB (BOAOpPOJAa M KHUCJIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OMNPEICIEHHON MACCOBOU JI0JIEH pACTBOPEHHOTO BELIECTBA; INIAHUPOBATH U
MPOBOAUTh XWMHYECKHUE JKCICPUMEHTHI MO PACIIO3HABAHWIO PACTBOPOB IIEJIOYEH U
KHCIIOT C TIOMOUIbI0 WHAMKATOPOB (JakMmyc, (eHondranenH, METUIOpaHX H Jp.),
MOATBEPKIAIONINX KAYECTBEHHBIN COCTAB HEOPraHUMYECKUX BEIIECTB (KAYECTBEHHBIC
pEeaKIuy Ha UOHBI) MOJI PYKOBOJCTBOM I1€/1arora.

9 KJIIACC
pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSITUH: XUMHUYECKUN HIIEMEHT,
aToOM, MOJIEKYJla, HWOH, KAaTUOH, aHHOH, MPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTEIIEHb OKHUCIICHMS, XUMHUYECKas pPEaKUus,
XUMUYECKasl CBSI3b, Menn1080u 3¢hghekm peakyuu,Mojb, MOJSPHBIA 00BEM, pacTBOP;
ANEKTPOIUTHI, HEANEKTPOJIUTHI, SJICKTPOJIUTHYECKAS AUCCOLMALNS, PEAKIIMM HOHHOTO
oOMeHa, KaTalnu3aTop, XuMuieckoe pagHogecue, oopamumsie U Heoopamumvle peakyuu,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUK, OKUCIUTENbh, BOCCTAHOBUTEIb, OKUCIICHHUE
U BOCCTAHOBJICHHE, aJUIOTponusi, aM(POTepHOCTb, XUMUYECKasi CBSI3b (KOBaJIEHTHAas,
HMOHHAasl, METaJUINYecKas), KpUcTauIMueckasi peuerka, Koppo3us Memaslos, CHIA8bl;
CKOpOCMb XUMUYECKOU peakyuu, TpeneabHo nonyctuMmas kouuentpamus (I1K)
BEIIIECTBA;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHATUM (cM. m. 1) m
MIPUMEHSTH ATU TOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAILICHUIA;
MCITI0JIb30BATh 3HAKU M CUMBOJIBI I (PUKCAIIUU PE3YJIbTATOB HAOIIOICHUH,
COCTaBJIeHUsI (POPMYJT BEIIECTB U YPAaBHEHUN XMUMHUYECKUX PEAKIMH, 3aMUCHU JAHHBIX
ycioBui 3a1a4. Mcnonbs3oBaTh 0003HaueHUs1, umeronuecs B [lepuoandeckoit cucreme u
Ta0JIUIe PACTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJICH B BOJIE /JIsl BBHITIOJTHEHUS 3aJaHU .
ONPENIENATh BAJCHTHOCTh M CTENEHb OKUCJICHUS XUMUYECKUX AJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOrO0 COCTaBa;, MPUHAJJIC)KHOCTh BEIIECTB K OMPEACIEHHOMY
KJIACCY COCIMHEHUH C OTIOPOM Ha OMPEICIICHHS, B TOM YHCIIe CTPYKTYPUPOBAHHbBIEC; BUJIbI
XUMUYECKOM CBsI3W (KOBAJICHTHAs, WMOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COCIMHEHUSX; 3apsiji MOHA IO XUMHUYECKON (opmysie; XapakTep Cpelbl B BOJIHBIX
pacTBOpax KHUCIOT W IIEHOYEH, mun KpUCMALIUYECKOU peuwémKkyu KOHKPEemHO20
eewjecmaa;
packpbiBaTh  cMbici  [lepumoamueckoro 3akona .M. Menneneera wu
JIEMOHCTPUPOBATH €T0 MIOHUMAHUE: ONUCHIBAMb U XAPAKMepU308ams TaOINIHYI0 popmy
[lepuoauyeckoil CHUCTEMBbI XUMHUYECKHUX DJIEMEHTOB: pa3jidyaTh IOHATUS «TJIaBHas
noarpynmna (A-rpynma)» u «mnobounas noarpymnmna (b-rpymnma)», Maneie U OoJbIIKe
NEePUOJIbl; COOMHOCUMb 0003HAYEHUS, KOTOPhIE UMEIOTCSI B MIEPUOIUUECKON TaOIuIEe, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M
3apsij siApa, 00Iee YKMCIIO AJEKTPOHOB U pacipeielieHue WX MO JIEKTPOHHBIM CJIOSIM);
00bsCHAMb 00IIE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUUECKUX DJIEMEHTOB U UX
COCIMHEHUN B TIpejieiaX MajbIX MEPUOOB U IJIaBHBIX MOATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;
KIacCu(UIMPOBaTh XMMHYECKHE DJIEMEHTBI, HEOPraHMYECKHE BEIECTBA;
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XUMHUYECKUE pEeaKIUH (10 YMCIy UM COCTAaBYy YYacTBYIOUIMX B PEAKIMH BEIIECTB, I10
TEII0BOMY 3 (EeKTy, M0 U3MEHEHHUIO CTETIEHEH OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB) C
OIOPOU Ha CXEMBI,

XapaKkTepu30BaTh (OMUCHIBATH) OOLIME U CHENU(PUUECKHE XUMUYECKHE CBOWCTBA
BELIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKIAsl ONKMCAHHWE NPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHHI COOTBETCTBYIOIIMX XUMUYECKHUX PEAKIIUI C OTIOPOU HA CXEMBI;

COCTABJISITh YPAaBHEHUS 3JEKTPOJUTUUYECKON TUCCOLMALIMM KHCIIOT, IIEJIOYe U
COJICH; TOJHBIE M COKpallEHHBIE ypaBHEHHUS DPEAKIMl MOHHOTO OOMEHa; ypaBHEHUS
peaKLMii, HOATBEPKAAIOUINX CYIIECTBOBAHNE N€HETUUYECKOUN CBSI3U MEX]y BEIIECTBAMHU
Pa3IMYHBIX KIJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCJIMTEIIBHO-BOCCTAHOBUTEIBHBIX peakumii
IIOCPEICTBOM COCTABJIEHMS 3JIEKTPOHHOTO OanaHca ATUX PEaKIHii;

IIPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCHMOCTM OT HX CTPOCHUS;
BO3MOXXHOCTH TPOTEKAHHUSI XHMHMYECKUX IPEBPALECHUN IIOCJIE IPEABAPUTEIBHOTO
00CYXKICHHUS C TICAarorom;

BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYK0O W MOJISIPHYIO MAacChl BELIECTB;
MacCOBYIO JOJII0 XMMHUYECKOTO 3JIEMEHTa N0 (POpMyJie COENUHEHHS; MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUYETHI MO YPABHEHUIO XMMHYECKOW pEakUuu C
OIIOPOM Ha aJTrOpUTM;

CJIEIOBaTh NpPaBWJIAM IMOJIb30BAHUA XUMHUYECKON MOCYyIOH M Ja0OpaTOPHBIM
0o00opyIOBaHMEM, a TaKXKE MpaBHJIaM OOpAIllEHHS C BEUIECTBAMU B COOTBETCTBHH C
MHCTPYKIUSMU T10 BBIITOJIHEHHUIO JA0OPATOPHBIX XUMUYECKHUX OMBITOB MO MOJIYYEHUIO U
cOOMpPaHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa U YIJIEKHCIIOrO rasa);

IIPOBOJUTH PEAKLUHH, IOATBEPKIAMOIINE KadeCTBEHHBIM COCTaB pa3JIMYHBIX
BEIIECTB: pACHO3HABaThb OMNBITHBIM MyTEM XJOpPHUI- OpOMMI-, HOAMI-, KapOOHart-,
pocdar-, cunmkar-, cynabhar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHHUS M MOHBI U3YUYEHHBIX
METaJUIOB, MPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIE ONEPALIUU MBICTUTEIBHON I€ITEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BBISIBJICHHE MPUYMHHO-CIIEICTBEHHBIX CBS3EH
— JUI U3YYEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKLINI; €CTECTBEHHO-HAYYHbIE METOIbI
NO3HAaHUSI — HaONIOIEHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, HKCHEPUMEHT (peaibHbIl U
MBICJICHHBIH ).

26



TEMATHUYECKOE INTAHHUPOBAHUE

TemaTtnueckoe MIaHUPOBAHUE U KOJUYECTBO YaCOB, OTBOJIMMBIX Ha OCBOEHUE KaXk10l TEMbI YUEOHOTO IpeaMeTa « X UMUs»
denepanbHON aIaNTHPOBAHHON OCHOBHOM 00pa30BaTENIbHOM IMPOrpaMMbl OCHOBHOTO OOIEro oOpa3oBaHUs OOy4aroUIMXcs ¢
3aJIep’KKON MCUXUYECKOTO Pa3BUTHS, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM paszzeinoM PenepalibHON paboueill mporpaMMel
y4eOHOro npeaMera « XuMus» OCHOBHOW 00pa30BaTEeNIbHOM ITpOrpaMMbl OCHOBHOT'O 001iero oopaszoBanus. [Ipu stom Opranusanus
BIIpaBE€ camMa BHOCHUTb H3MEHEHHS B COJICpKAaHUE M pacupeleleHue ydyeOHOro marepuana Mo TroAaM oOy4yeHHs, B
MOCJIEIOBATENBHOCTh U3YUEHHUSI TEM U KOJMWYECTBO YACOB HA OCBOCHHME KAXKIOW TEMBbI, ONpE/IEICHUE OpPraHu3alMOHHbIX (popm
o0ydyeHust U T.m. OOOCHOBAHHOCTh JAHHBIX M3MEHEHUH ompenenseTcss BbIOpaHHbIM oOpa3oBarenbHON opranuzanued YMK,
WHIUBUYAIBHBIMU TICUXO(PU3MYECKUMHU OCOOEHHOCTSIMU KOHKpPETHBIX oOyuarommxcsi ¢ OB3, cTeneHbl0 OCBOEHHOCTH HMU
y4eOHBIX TeM, PEKOMEHIaUSIMH 110 OTOOPY M afanTaluy yueOHOro MaTepualia 1o XuMuu, IpeacTaBlieHHbIMU B [1osicHUTENbHOM
3aIUCKe.

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KUIIACC
(2 4 B HEgento, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)

ITpumepHbIe TEMBI, OcHOBHOe cofiep:kaHue OcHOBHBIE BHABI 1€ATEILHOCTH
pacKpbIBalolIne JaHHbIH ofyyaroumxcst
pazjeli MporpamMmsl,
¥ KOJIHYECTBO YaCOB,
O0TBOMMOE HA MX U3yYeHHe

Paznen 1.IlepBoHavyanbHble XUuMH4YecKkre MOHATH(20 1)
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Tema 1. Xumusa — Baknas Ilpenmer xummn. Ponb xumuu 6 dcusnu yenoeexa. Xumus 6 PackpbIBaTh CMBICI H3yYaeMbIX IIOHATHI C TOMOLLIBIO TIEAarora.

00J1aCTh €CTeCTBO3HAHMSA W cucmeme HAyK. Memoovl no3HaHus 6 XUmuu. PackpeIBaTh pOIb XUMMHU B IPUPOJE U XKU3HU YENOBEKA, €€ CBA3bL C APYTHMH
NpaKkTHYecKoil aesaTenbHocTH Tena u BemecTBa. PU3HYECKHE CBOWCTBA BEIIECTB. ArperaTHoe  HayKaMH.
YeJI0BeKa cocTosiHMe BemlecTB. UucThlie BelnecTBa W cMmecd. CriocoOwl Pasnuuarh YUCTHIE BEIIECTBA M CMECH; OJHOPOIHBIC U HEOJIHOPOIHBIE CMECH;
(59) pasnerneHus cmecei. PU3NUECKue U XUMHYECKHE SBICHHS. PazmiuaTte Qusmueckne W XMMHUYECKHE SBICHUS C OMOPOW Ha ONpEAeITICHHS.
IIpu3Haku U ycioBUs NPOTEKAHUS XUMUYECKUX PEAKLIUH. OnpenensaTs MPU3HAKA XUMUYIECKAX PEAKIUN M YCIOBHS UX MPOTEKAHUS.
3HaKOMCTBO C ITpaBUIaMu 0€30MacHOCTH U ipuéMamu paboTel B ClrleoBaTh MpaBMIIaM TOJIH30BAHUS XHUMHUYECKOHN IMOCYIOH U J1aOOpaTOPHBIM
XUMHYECKOH JTabopaTopuu. obopynoBaHHWEM, a TaKke NpaBWIaM OOpameHus C XUMHYECKIMHA
JleMoHCTPALUH BELIE-CTBAMH B COOTBETCTBUM C MHCTPYKLMSIMH II0 BBIIOJHEHUIO
1. JJaBopaTropHoe 060pyI0BaHHE. MPaKTUIECKUX padoT MOJ] KOHTPOJIEM IeIarora.
2. PasnuuHBIe BUIBI XUMUIECKOH TTOCY/IBI. [InanupoBaTh ¥ NPOBOJUTH XUMHUUECKUIA SKCIIEPUMEHT 110 U3YUYEHHIO U
3. O0pasiibl BEIIECTB. OMUCAHHUIO (PU3UYCCKUX CBOMCTB BEIIECTB, CIOCOOOB pa3/CiCHHS CMecei
4. Crioco0sl pasaesneHus cMeceit (punbrpoBanue, BEIIIECTB IO/ PYKOBOJCTBOM IIeZlarora ¢ 00CyXIeHHeM IutaHa paboTHI.
BBITIApUBAHHUE, TUCTHIUIAINS, XpoMarorpadus). Vcnonp30BaTh Mpy BHITOITHEHUN YISOHBIX 3aIaHUH U B TIpoLiecce
JlaGopaTopHbIe U MPaKTHYECKHE PAGOTHI HCCIIEIOBATENIbCKOM AEATENbHOCTH HAY YHO-OMYJISIPHYIO JIUTEPATypy
Jlabopamopnuie onvimoi: XUMHUYECKOT0 COJIep KaHus, CIIpaBOYHbIE MaTepUalibl, pecypchl IHTepHeTa o
Omnmcanue ¢busmIecKux CBOICTB PYKOBOACTBOM Meaarora.
BELIECTB. Paspenenue cmecu  C BricTpauBath pa3BEpHYThIE NUCbMEHHBIE M YCTHBIE OTBETHI C ONOPOM Ha
MOMOUIbI0 MarHuTa. [lpakmuueckue HHPOPMALIUIO U3 YICOHHKA U CIIPABOYHBIX MATEPHATIOB, TPAMOTHO
pabombi: HCTIONB30BaTh U3y4YEHHBIN MOHATUIHBIN anmnapar Kypca XuMHAU

Ne 1. JIaboparopHOe 00OpyHOBaHHE M MPHEMBI PaOOTHI C
HuM. [IpaBmnma Oe3zomacHOW pabOTBI B XHUMHYECKOM
naboparopuu.

Ne 2. OuuncTtka 3arps3HEHHON MOBaPEHHOH COJIU
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Tema 2. BemecTBa
¥ XHMUYeCKHEe peaKIuu
(15u)

ATOMBI U  MONEKYJIbl. XHUMHYECKHAE OIIEMEHTHI. 3HaKH
(CUMBOJIBI) XUMHYECKUX 3JIEMEHTOB. [IpocThie U CIIOMKHBIC
BEILIECTBA.

ATOMHO-MOJICKYJISIDHOE yUCHHE.

Xummgeckas — ¢opmymna.  BameHTHOCTP  aTOMOB
XUMHYECKHX  JJIEMEHTOB. 3aKOH  NOCMOSHCMEA
cocmasa éewecma.

OtHocuTenbHast aToMHast Macca. OTHOCHTENbHASI MOJICKYJISIpHAST
Mmacca. MaccoBast o1 XMHMHYECKOTO DJIEeMEHTa B COCAMHEHNH.
Ou3nvecKue U XUMHUYCCKUE SIBICHUSA. XUMUYECKasl PEaKIusl.
[Ipu3HaKK U yCIOBUS MPOTEKAHHUS XUMUICCKUX PEaKIIUi.
XUMHUYECKUE YPABHECHHUSL.

Tunbl  XUMUYECKHX pEakiuid (COSMUHEHHUS, Pa3I0KCHUS,
3aMeleHus, 0OMeHa).

3aK0OH COXPaHEHUSI MacChl BEIIECTB.

M. B. JIoMOHOC08 — YUénbIli-DHYUKIONEOUCH.

JdemMoHcTpanuun

Omsnueckue SBICHUS (pacTHpaHHe caxapa B CTYIIKS, KHIICHHUE H
KOHJICHCALIUS BOJHI H T. I1.).

Xumuueckue sBICHUS (TOPEHUE CBEYH, PA3JIOKCHHE caxapa,
B3aNMO/ICHCTBHE CEPHOI KUCIIOTHI C XJIOPUIOM Oapws,
pasznoxenue runpokcuaa meau(ll), B3amMoelicTBue xemnesa C
cepol, B3auMoeicTBre xene3a ¢ pactBopoM cosnu meau(1l)).
OnbIT, WILTIOCTPUPYIOIINI 3aKOH COXPAHEHHUS MACCHI.

JlaGopaTopHble U MPaKTHYeCKHE PA0OTHI

Jlabopamopnuie onvimoi:

[Tpumeps! pu3NUeCcKHX SBICHHUH (TUIaBICHHE BOCKA, TAsSHUE
JIbJ1A).

[Ipumepsl XUMHUYECKHX SIBJICHWH (TIPOKAIMBaHWE MEIHOH
MPOBOJIOKH, B3aUMOJICHCTBHE MeJIa ¢ KUCIIOTOH).

Monenu aToMOB ¥ MOJIEKYJI

IpakTryeckas pabora Ne3 [Ipu3Haku MpOTEKaHUSI XUMHUIECKUX
peaxiuii

Buvtuucnenusn

— OTHOCHUTEJIbHON MOJIEKYJISIPHOM MacChl BELIECTB;

— MacCOBOM JI0JIW XHMMHYECKOTO 3JIEMEHTa IO
dhopMmyne coequHCHHS.

ITpuMeHSATh eCTeCTBEHHO-HAy4YHbIE METOABI IIO3HAaHMSA (B TOM 4YHCIE
HaOII0IeHNEe, MOJICTUPOBAHHE, SKCTIEPUMEHT) M OCHOBHBIE OTIEPALIH
MBICJIUTEIBHON AEATEIBHOCTH (CpaBHEHHE, KJIAacCH(UKANWA) IS M3YydCHHS
BEHIECTB U XMMHYECKHUX PEaKIHi C OMOPO Ha aITOPUTM HIIU CXEMY.

PackpbIBaTh CMBICIT H3y4aeMBbIX HOHATHH M 3aKOHOB U IPUMEHSTD 3TH MOHATHUS
IIpY OIMCAHUU CBOWMCTB BEILECTB U UX IPEBPAILECHUN C OIOPOU HA IUIAH U
KJIIOUEBBIC CIIOBA.

Paznmiyare Qu3nyeckue M XMMHYECKUE SIBICHUS, OOBICHATH MX CYLIHOCTBH C
TOYKU 3PEHUS ATOMHO-MOJIEKYJISIPHOTO YUEHUsI C OIIOPOU Ha ONPEACICHUS U
CXEMBL.

OmnpenemnsTs NPpU3HAKU XUMUYECKUX PEAKIUH, YCIIOBHS HX IPOTEKAHUS.

OOBSICHATD CYIIHOCTh (DPU3UUECKUX W XUMHUYECKUX SBICHHH C TOUYKH
3peHHs ~ aTOMHO-MOJEKYISIPHOTO  Y4YEHHS C  HCHOJB30BAHHUEM
BH3yaJIbHOW OIOPBIL.

KiaccudumnmpoBaTs XuMuuecKre peakiyuy (110 YUCITy ¥ COCTaBy Pearnpyronmx
1 00pa3yIoMKUXCs BEIIECTB) C OMOPOIl Ha CXEMBI.

CocraBnsaTe (opMynbl OMHAPHBIX BEIIECTB IO BAJEHTHOCTH M ONPEIEIATH
BAJICHTHOCTb 10 (pOPMYJIaM BELIECTB C ONOPOH Ha AJITOPUTM YUEOHBIX
JICUCTBUI.

PaccraBnsTh k03 GUIMEHTHI B ypaBHEHHUSX XMMUYECKUX PEaKIMi C OIIOPOii Ha
AITOPUTM YUEOHBIX JIeHCTBHI.

CrnenoBath IpaBWIaM TOJIb30BAaHUS XUMHUYECKOH MOCYI0H M 1a00paTOPHBIM
o0opyZoBaHMEM, a TaKXKe NpaBWwiaM OOpalleHus C BEHmIeCTBAMH B
COOTBETCTBMM C HHCTPYKIMSIMH 110  BBINTOJHEHUIO J1a00paTOPHBIX
XUMHYECKHX OMNBITOB MOJ, KOHTPOJIEM IIE€AArora.

Hcnonb30BaTh TpH  BBINOJIHEHWH Yy4YeOHBIX 3aJaHMd W B IIpoIecce
HCCIIE0BATENBCKON IEATEIbHOCTU
HAY4YHO-NIOIYJSIPHYIO  JIMTEPAaTYypy  XHUMHUYECKOIO  COJEPIKAHUSA,
CIPaBOYHBIE MaTepualbl, pecypchl MHTepHEeTa 10J PYKOBOIACTBOM
rejarora.

BoicTpanBath pa3BEpHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C OIOPOH Ha
nHpOpPMANHNIO U3 y4eOHNKA U CIIPAaBOYHBIX MaTepHAJIOB, TPAMOTHO
HCIIO0JIb30BaTh U3yUYEHHBIN NOHATUHHBIH anmnapar Kypca XuMUu

Paspes 2. BaxHeliliue npeAcTaBuTe/ I HeOpraHudeckux Bemects (30 y)
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Tema 3. Bo3ayx. Kucnopoa.
ITonsiTue 00 okcHaax

(5 9)

Bo3ayx — cmech raszoB. CocTaB Bo3Iyxa.
Kucnopoa — aneMeHT 1 IPOCToe Bellle-

cTBO. O30H — ANIOMPONHAA MOOUPDUKAYUA KUCTOPOOA.

Haxoxnenwe kuciopoga B Opupoxe, (HU3HUScKue
TOpCHUE).

XUMHUYECKHE CBOMCTBA (PEaKkiInW OKHCIICHHUS,
YcnoBus

BO3HHKHOBEHHS M MIPEKpAICHUs Toperus. [lonsTre
00 okcHIax.

Crnocobwl nonyueHus: KUCI0pooa 6 1abopamopuu u

npomviuinennocmu. Ilpumenenne xucmopoma. Kpyrosopot

KHCIJIOPOAA B IIPUPOJIE.
Tennosoti 3¢pgpexm xumuueckotl peakyuu, NOHAMUE O

mepmoxumudecKkom ypaeHenuu, 5K30- W ISHAOTCPMHUYCCKUX

peaKkuusix.

Tonnuso (negpmo, yeonv u meman). 3azpssuenue 6030yxa,
Cnocobbl €20 npedomspaujerust. Ycunenue napHuKo8o2o

ahpexma, paspyuienue 030H08020 ClOSL.

JemMoHcTpanun

BzaumogeiictBue ¢ocdopa, cepbl u Keneza ¢ KHUCIOPOIOM

(BO3MOXKHO HCIIOIH30BAHUE BHCOOIBITOB).
Omnpenenenne coaepkaHus KUCIOPOa B BO3IyXe.

OHLITLI, JACMOHCTpUPYIOIIHUE YCJIOBUA BO3HUKHOBCHHUSA U

MpEeKpaIIeHNs] TOPEHUSL.

JlaGopaTopHble U NPpaKTHYECKHE PadOThI
Jlabopamopmuwiil onvim:

O3HakoMJIeHHE ¢ 00pa3aMu OKCHJIOB.
Ipaxmuueckas paboma:

Ne 4. Tlony4yeHue KUCnopoJa, M3y4eHHue ero CBOMCTB.

Buviuucnenus

— MOJIEKYJISIPHOM Macchl KHCIOPOAa M 030HA Ha OCHOBAHUHU

aTOMHOM MacChl XUMHYECKOT'O 3JIEMEHTa
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PackpbIBaTh CMBICI H3y4a€MbIX TOHATUI U IPUMEHSATH TH MOHATHS TIPH
OTMCaHUU CBOWCTB BEIECTB U UX MPEBPALCHUN C UCIIOIb30BAHUEM OMOPHBIX
CJIOB U KJIHIIE.

XapakTepHu30BaTh (OMUCHIBATH)C ONOPOl HA NAAH, CXeMY, KPAMKYIO 3anuch
COCTaB BO31yXa, (HU3MYECKHE U XH-MHYECKHE CBOMCTBA KHCIOpOJa,
CIOCOOBI €T0 MONy4YCHHUs, IPUMEHEHNE U 3HAYCHUE B IPHPOJC U KHU3HU
yelnoBeKa.

Cpasnueams peaxyuu 20penus u MeOleHHO20 OKUCIeHUs C IPEABAPUTEIHHBIM
00CyXIIEeHUEM ITapaMeTpOB CPaBHEHHSI.

CoOupats npuOOpH! T MOTYYEHHsT KUCJIOPOAa (BBITECHEHHEM BOJIBI U
BO3/IyXa).

Pacno3HaBaTh ONBITHEIM My TEM KUCIOPOJ IO KOHTPOJIEM MENArora.

Hcnonp30BaTh XMMHYECKYI0 CHMBOJIMKY [UISI COCTaBICHHSA (HOPMYI

BEIIIECTB, MOJICKYJISIPHBIX YPaBHEHUI XMMHUYECKUX PEaKIHMH C ydacTHEM

KHCIOPOAA.

OOBSICHATD CYIIHOCTH YKOJOTHYECKUX MPOOJEM, CBA3AHHBIX C 3arps3HCHUEM
BO3/yXa.

CienoBaTh npaBuiaM 0e30MacHOi padoThl B 1a0OPATOPUH MPH UCTIOIB30BAHUH
XUMHUYECKOI MoCcybl U 000pyIOBaHHS MO KOHTPOJIEM IEAarora, a Takxke
npaBuiaM 00paleHus ¢ TOPIOYUMH BELIECTBAMH B OBITY.

[ImaHupoBaTh W OCYHIECTBIATh HAa MPAKTHKE XHMHYECKHE SKCIIEPHMEHTHI,
HPOBOJIUTH HAOIIOIEHUS, IeTIaTh BEIBOBI IO PE3yIbTaTaM IKCIIEPHUMEHTA IO
PYKOBOJICTBOM II€Jjarora.

Y4acTBOBaTH B COBMECTHOH paboTe B rpyrmie.

Hcrions30BaTh NpH BEITIOTHEHUN YUEOHBIX 33/IaHUH 1 B TIpoIiecce
HCCIIeIOBATEIbCKOM ACATENbHOCTH HAYYHO-TIONYIAPHYIO JIUTEPATypy
XUMHYECKOT0 COJIEp KaHusl, CIIPaBOYHbIE MaTepualsl, pecypcsl HTepHETa IO,
PYKOBOJICTBOM II€Jarora.

BoicTpanBath pa3BEPHYTHIE NMCBMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
nHpopMaImo 13 ydeOHMKa M CIPAaBOYHBIX MAaTepHaloOB C OMOpPOH Ha IUIaH,
TPaMOTHO UCIOJIb30BATh U3YYEHHbIM NOHATUIHBIN annapaT Kypca XUMHUH



Tema 4. Bogopoa. Bonopon — »nmemeHT M mpocroe BemecTBo. HaxoxkaeHue B PackpbIBaTh CMBICHI H3y4YaeMbIX NOHATHH W IMPHMEHSATh JTH HMOHATHUS IPH
ITonsiTHe 0 KHCJIOTAX U COJISIX | mprpone, GU3MUIECKHEe W XUMHYICCKHE CBOWCTBA (HA MPHUMEpe  ONHCAHWH CBONCTB BEIUECTB M MX HPEBPALICHHUIA.

(54) B3aUMOJCHCTBUSI C HEMETAJUIAMH U OKCHAAMH METAIIOB), XapaKTepH30BaTh (OMUCHIBATh) (U3WYECKHE M XMMHYECKHE CBOWCTBA
MPUMEHEHUE, CNOCOObL NOTYYEHUS. BOJIOPOZA, CHOCOOBI €ro MONydYeHHs, NMPHUMEHEHHE C OIOpOH Ha IUIaH,
[TonsATHE O KHCIOTaX M CONSX. KpaTKyIo 3aIHCh, CXEMY.
JleMoncTpamum CoOupatp mpubop Uil NOTyYeHHsT BOAOPO/a C UCIIOJIb30BaHUEM BH3YaJIbHOM

OTIOPBI

Hcnonb30BaTh XUMHYECKYI0 CUMBOJIMKY ISl COCTaBJICHUST (JOpMyIT BEIECTB,
MOJIEKYJIIPHBIX YpaBHEHUN XMMUYECKUX peakIUil ¢ ydacTHeM BOAOpoOAa C
OIIOPOU Ha AJIFOPUTM.

CnenoBaTh npaBuiaM 0€30MacHOM paboTh! B 1aGOPAaTOPHHU IPH HCHIOJIL30BAaHUH
XMMHYECKOI MOCYIBI U 000pYyI0BAaHHS IO/ KOHTPOJIEM IEAArora., a Takxke
MIpaBUJIaM OOPAIEHHUS C TOPIOYNMH BEIIECTBAMH B OBITY

[TnanupoBaTh M OCYNIECTBISATH Ha TNPAKTUKE XHUMHYECKHE SKCIICPUMEHTBHI,
TIPOBOJUTH HAOJIOICHNS, IeNIaTh BBIBOIBI 110 PE3YJIbTaTaM IKCIICPUMEHTA MO

[lomyuenne, cobupaHWe ¥ paclio3HaBaHHE BOIOPOJA.
T'openue Bogopona.
Bsanmopetictsue Bogopoaa ¢ okcugom mean(1l).

JlabopaTopHble U npakTHYecKHe PadoThl
Jlabopamopmuwiil onvim:

B3anmopeiicTBre KUCIOT ¢ METa/UIaMHU.
Ipaxmuueckas paboma:

Ne 5. Tlomy4enue BOIOpoa, U3YUEHUE €r0 CBOMCTB.

Buviuucnenun PYKOBOZACTBOM TIefiarora ¢ 00Cy>kIeHHEM IUTaHa PaboThl, C NCTIOIb30BAHIEM
— MOJIEKYJIIDHOM MaccChl BELIECTBA HA OCHOBAHWM aTOMHOM  gjmiie.
MacChl XUMHYCCKHX 3JICMCHTOB YuacTBOBaTh B COBMECTHOM paboTe B IpyIIIE.

HJ’IaHI/IpOBaTI) U OCYIICCTBJIATHL Ha IMPAKTUKC XUMHUYCCKUC ISKCICPUMCHTEI,

MIPOBOUTH HAOIOIEHUSI, JIENaTh BHIBOIBI TI0 PE3YJIbTaTaM dKCIIEPHUMEHTA.
Y4acTBOBaTh B COBMECTHOU paboTe B IpyIme

Tema 5. Komuuectso Beniecta. Moiis. MosisipHast Macca. 3akoH PackpbIBaTh CMBICT U3y4aeMbIX IOHATUI U IPUMEHATh 3TU MOHSITHS, a TAKXKE
KosimyecTBeHHbIE Aporanpo. MonsipHbiii 00bEM ra3oB. Pacu€Tsl M0 XUMUYECKMM  U3yYeHHbIE 3aKOHBI U TEOPUH JUISl PEIIECHUS PACUETHBIX 3a/1ad ¢ MOMOIILIO
OTHOILIIEHUS B XUMHUH YpaBHECHUSIM. riegarora.

(49) Berucaare MOJSIpHYIO Maccy BEIECTB; KOJMYECTBO BEIIECTBA, 00BEM

JdemoHcTpanus

O6pa3111)1 BEIECTB KOJIMYECTBOM 1 MOJIb. ra3a, MaccCy BelIIeCTBaA C OHOpOﬁ Ha O6p21361_l, Ha (I)OpMyJ'IBI;

[TpoBoanTh pacué€Thl MO YpaBHEHUSIM XMMHYECKHX pEaknuil ¢ Omopoi Ha

Bovtuucnenus oOpaser, anropuT™M YYeOHBIX IEHCTBUH: KOJNMYECTBa, OO0BEMA, MAaccChl
— o0béma, KONMYECTBA BEUIECTBA Trasa 10  €ro BEIIECTBA I10 HM3BECTHOMY KOJMYECTBY, O00BEMY, Macce pearcHTOB WU
W3BECTHOMY KOJIMYECTBY BEIIECTBA HIIH 00BEMY; HPOIYKTOB PEAKIMH.

— 00bEMOB Ta30B 110 YPABHEHHIO DPEAKUMU Ha OCHOBE BricTpanBath pa3BEpHYTHIE TUCHMEHHBIE H YCTHBIE OTBETHI C OMOPOW Ha HMH-
3aKOHa OOBEMHBIX OTHOLICHHH ra3oB (opmariro 13 ya4eOHUKa U CIIPABOYHBIX MAaTEPHUAJIOB, IPAMOTHO HCIIOIB30BaTh

WU3Y4YEHHBbIN OHATUNHBIN anmnapar Kypca XMMHUM ¢ IOMOLIbIO Iiejiarora.
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Tema 6. Bona.
PacrBopsl. IlonsiTue 06
ocHOBaHHusIX (59)

Boga, ee cocras, ctpoenue, Mosiekybsl. dusnueckue cBoiicTBa
BOJBI. AHAU3 U CUHME3 — MemOObl U3YYEeHUs COCMABA 800bL.
XUMHUYECKUE CBOWCTBA BOJIBI

(pa3nokeHue, peakuuy ¢ HaTPHEM, OKCHJIOM KaIbLs, OKCHIOM
ceprl [V .

Cocras ocHoBauui. [loHsTHE 00 MHIUKATOpAX.

Booa wax pacmeopumens. PactBopel. Pacmeopumocms
eeujecms 6 gooe.

Hacviyennvie u nenacvliuyennvie pacmeopul. Maccopas mois
BEIIIeCTBA B PacTBOPE.

Ponv pacmeopoe 6 npupoode u 6 sicuznu uenoeexa. Kpyzoeopom
60001 8 npupoode. 3arpsi3HEHUE NPUPOTHBIX BoA. OxpaHa

Y OYHCTKA IPUPOJHBIX BOI.

JemMoHcTpanun

DJNEeKTPONN3 BOABI, CHHTE3 BOIBI; B3aMMOJCHCTBHE BOIBI C
Metaiamu (Na, Ca) (BO3MOXHO UCIIOJIb30BaHUE
BU/ICOMATEPHAJIOB).

PacTBOpEHUE BELECTB € pa3IMYHON PACTBOPUMOCTBIO.
UccnenoBanue pacTBOpPOB KHUCIOT M ILIEJIOYEH C MOMOILBIO
HWH/IUKATOPOB.

JlaGopaTopHble U NPpaKTHYECKHE PadOThI

Ipaxkmuueckas paboma:

Ne 6. IIpurotoBneHne pacTBOPOB C OMPENEIEHHON MacCOBOIf
Jl0JIe pacTBOPEHHOTO BEILIECTBA.

Boiuucnenusn
— C WCIIOJIb30BAaHUEM IIOHSATHS «MaccoBas JOJs BEIIECTBA B
pacTBope»
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PackpbIBaTh CMBICIT W3y4aeMbIX IMOHATUI M NPHUMEHATh 3TU IMOHATHSA NpPU
OIHCAHHWHU CBOMCTB BELIECTB U MX MPEBPAILECHHUI ¢ TTOMOIIBIO MEAArora.

Xapakrepu3oBaTh (HU3HUCCKHE W XUMHUYECKHE CBOMCTBA BOIHI, €€ POJIb Kak
pacTBOPUTEIS B IPUPOIHBIX MIPOLECCAX C OMOPOH Ha IUIaH U CXEMY.

CocCTaBIATh YpaBHEHUS] XUMUYECKUX PEaKIHi ¢ ydacTHeM BOABI C ONOPOH Ha
CXeMy.

OOBSICHATH CYLTHOCTB SKOJIOTHUECKHX ITPOOIIEM, CBI3aHHBIX C 3aTrPsI3HEHHEM
MIPUPOJHBIX BOJ, CIIOCOOBI OYMCTKH BOABI OT NIPUMeECEii, Mephsl 0 OXpaHe
BOJ OT 3arpsA3HEHUs IIOCIIEC IIPEABAPUTEIBHOIO CTPYKTYPUPOBAHHUS
MaTepuana.

IInaHupoBaTh M OCYIIECTBIATh HA NPAKTUKE XHMHUYECKHE DKCIIEPHMEHTBI,
MIPOBOANTH HAOMIOZCHUS, AENATh BbI-

BOJBI 10 pe3yIbTaTaM dKCIIEPUMEHTA [0 KOHTPOJIEM II€Aarora, ¢
HCIOIb30BaHUEM KIIHIIIE.

CrenoBats npaBuiiaM 6€301acHOM padOTHI B 1aOOPaTOPHX IPH HCIIOJIb30BAHUH
XMMHYECKOI MOCy 16l M 000PyI0BaHHS 04 KOHTPOJIEM IIearora.

ITpoBOIUTE BEIYUCIIEHUS C NIPUMEHEHNUEM MOHATHS «MaccoBas JOJNs BEIIeCTBa
B PacTBOpE» C ONMOpoi Ha (GOpMyIIbIL.

Vcrionp30BaTh NpH BHIOJHEHNH yUeOHBIX 331aHUH U B IIpOIEcce
HCCIIeI0BATENbCKON IEATENLHOCTH HAyYHO-TIONYJISIPHYIO JTUTEPATYPY
XUMHUUYECKOIO COAEpkKaHUs, CIIPAaBOYHbIE MaTepHallbl, pecypcbl MHTepHETa
10J] pyKOBOJICTBOM II€Jarora.

BoicTpanBath pa3BEpHYThIE IMCBMEHHBIE U YCTHBIE OTBETHI C ONOPOM Ha
uH(pOpMaLIO U3 y4eOHNKA U CIIPABOYHBIX MaTepUaIOB, IPaMOTHO
UCIOJb30BaTh W3YYCHHBI IOHATUHHBIM anmapar Kypca XHMHUU IIOCIIE
IIPEJIBAPUTEILHOIO CTPYKTYPUPOBaHUS MaTepuala



Tema 7. OcHoBHbIe Kjiacchbl KiaccupuKaims HEOPraHMIECKUX COSTNHEHUIL.
HEOPraHM4ecKUX

coeIMHEeHM
(11 9)

ampomepHvle,

OKCHJIOB
(B3auMoO/ICHiCTBME C BOJIOH, KHCIIOTaMU,
OcHOBaHMS: cOCTaB, KiacCH(pUKAIUA
HEPacTBOPUMBIE OCHOBaHUs ), HOMEHKJIATypa.
Kucnotsr: COCTaB, knaccuuKanus,

OCHOBHBIMH

OKCHIaMH COJIIMHU Ha MPUMEPE COJISTHON U CEPHOU KHCIIOT),
cnocobwl noiyyenusi. Pin akKTHUBHOCTH METAIIOB.
cnocoobwl

Comn  (cpemume):
noIy4eHus.,

HOMEHKJIATypa,

B3aUMOJICHCTBHUE COJIeH C MeTallJlaMU, KUCIIOTaMH, IeJI0YaMHU U

COJISIMU.

I'eneTnueckas cBs3b MEXKIY KilaCCaMU HEOPraHUICCKUX

coenuHenuii. ['enernueckue psapl. [lonsTue 06 ampoTepHBIX
TUIPOKCUIAX HA IPUMEpE LIUMHKA U alOMUHUA. XUMHUYECKUE

CBOIICTBA - BSaHMOHCﬁCTBHG C KHUCJIOTaMH U II€JI0YaMHU.

Pasnoxenue IIpU HAarp€BaHUU.

JdemMoHcTpanumn

Oxcuppl: cocraB, Kiaccuukaiys (OCHOBHBIE, KHUCIIOTHBIE,
Heconeobpasyiowue HA npumepe OKCUOA
yenepooa II u oxcuoa azoma II, HoMeHKIaTypa. [lonyyenue

HIeTI0YaMH).
(memoun

nu

HOMEHKJIaTypa,
¢u3mueckne W XMMHYECKHE CBOMCTBa (B3aMMOAEHCTBHE C

O6pa3I_ILI HEOPraHNYCCKUX BCUICCTB PA3JIMYHBIX KJIACCOB.
BBaHMOHCﬁCTBﬂe pacTBOpa CGpHOﬁ KHCJIOTBI C OKCHUIOM

menu(Il).
Peakuust HeiiTpanuzanuu.

BrITecHeHme 0JHOTO MeTaIa IPYTUM U3 PacTBOPa CONH.

JlaGopaTopHble U NPpaKTHYECKHE PadOThI
Jlabopamopnvie onvimot:

BzaumopeiicTBe  KHCIIOT C
ITonmyyeHue HepacTBOPUMBIX OCHOBaHHUH.

BsauMopeiicTBie HEpacTBOPHMBIX OCHOBAaHMUH C KHCIOTaMH.
Pasnoxxenne ruapoxcuaa meau(1l) mpu HarpeBaHum.

IIpakmuueckasn paboma:

Ne 7. PenieHre 9KCTIepUMEHTANBHBIX 33134 10 TeMe «OCHOBHBIE

KJIaCChl HCOPTAaHNUYICCKHUX COCTUHCHUI.

Buviuucnenus
— II0 YPaBHEHUSIM XUMUYECKUX PEaKLIUN

METaJlIaMH.
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OmnpeneneHne OCHOBHBIX KIIACCOB HEOPTaHMYIECKUX COCIMHEHHUH IO IIa0IIOHY.
CocraBneHne cxeM CTPOSHHS OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIMHEHNI
Ha OCHOBE OIIPEJICIICHHU.

CocraBnenne (hopMys T OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCTMHEHHH U
Ha3blBaHWE UX 10 MEXAYHApPOJHOH ¥ TPUBHAIBHOW HOMEHKIAType C
UCIIOJIb30BAaHHEM

OIIPEAEIECHNS 1 TAOIHIBI PACTBOPHIMOCTH.

KrnaccupummpoBanne n3ydaeMbIX BEIIECTB IO COCTABY M CEOUCMBAM C OTIOPOH
Ha OIIPEJIEeIICHNUS], CXEMBI M Ta0JIHILy PaCTBOPUMOCTH.

CocraBneHne TaOJNUIBI TEHETHYECKUX psIIOB M cxembl «[ eHeTndeckas
B3aMMOCBA3b OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COEJUHEHHUI» mof
pyKoBojAcTBOM Tmeparora. [IporHozupoBaHHE CBOWCTB BEIIECTB Ha OCHOBE
00IIMX XMMHYECKUX CBOIMCTB M3yUYECHHBIX KJIACCOB, IPYIII BEIIECTB, K KOTOPBIM
OHH OTHOCATCSI C HCIIONB30BaHMEM cXeMbl «['eHeTHueckas B3aUMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHWIECKUX

COEIIMHEHHID» O] pyKOBOJCTBOM I€/1arora.

CocraBneHne MOJEKYJSIPHBIX YpaBHEHHH pEakIWd, WILIFOCTPUPYIONINX
XMMHUYECKHE CBOICTBA M3YUYCHHBIX KIIACCOB U CHOCOObI NOJYYEeHUs BEIIECTB
N3y4YCHHBIX KJIACCOB, TPYI, a TaKXE IOATBEP)KIAIOMINX TE€HETHYECKYIO
B3aMMOCBSI3b MEXIY HHMH, C ONOpPOH Ha BepOAIbHYIO CXEMy B KauecTBE
3pUTEILHOH OTIOPHI.

CocraBneHne MOJEKYJSIPHBIX ~ YPaBHEHHWH  peakmuid 1o
MpeBapUTENbHBIM 00CYXKICHUEM BbIOOpa pearupyronux BemecTB.
Brruncrnenue o ypaBHEHHAM XUMHYECKHUX PEAKINil KOJINYeCcTBa, 00bEMa,
Macchl BeIIeCTBA IO KOJHMYECTBY, O0BEMY, Macce pPEareHTOB WIIH
HPOAYKTOB PEaKIHH 10 aJITOPUTMY.

[TmaHupoBaHME U OCYUIECTBICHNE HA MPAKTHKE XUMHYECKOT'O SKCIIEPUMEHTa U
HaOJIIOZICHUS 110]] PYKOBOJICTBOM YUHUTEIIS.
dopmynupoBaHHE BBIBOJOB MO  pe3yJbTaTaMm
HCIIOJIb30BAaHHEM OIIOPHBIX CJIOB.
@dopmynHpoBaHuE C TIOMOIIBIO IEarora M BBINOJIHEHHWE MPaBWII Oe30IacHON
pabotsl B JlabopaTopuM TPH HUCIOJIB30BAHMHM XUMHYECKOW TIOCYABl U
00opyIoBaHUs.

Hcnionp30BaHye MpH BHINOJTHEHUH YIEOHBIX 33JaHUH U B TIpoLiecce
HCCIICOBATENIBCKON  JIEATENPHOCTH  HAYYHO-TIOMYJIIPHOH  JIUTEPaTypHI
XAMHYECKOTO COJIEPKaHMSA, CIIPaBOYHBIE MaTepHaibl, pecypcel MHTepHeTa,
OCYIIECTBIICHHE BHIOOPA 110]] PYKOBOACTBOM II€/Iarora.

BricTpanBanue pa3BEPHYTHIX MMCHMEHHBIX M YCTHBIX OTBETOB C ONOPOI Ha
nHpopmanuio u3 ydeOHMKA M CHPABOYHBIX MaTepHajloB, TIPaMOTHOE
UCIIONIb30BaHNE M3YYEHHOTO MOHSATHHHOTO amnmapara Kypca XHMHH C
HCIIOJIb30BAHHEM IIIaHa, OTIOPHBIX CJIOB, AJITOPUTMA.

cXeMamM C

OKCIICPUMEHTAa C



Paspen 3. llepuoanuecknii 3axon u Ilepuoanyeckasi cucremMa xumuyeckux 3j1emMeHToB /I. M. MenaesieeBa.

Ctpoenne aToM0B. XuMH4YecKas cBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu (15 1)

Tema 8. Ilepuoaunyeckuii
3akoH M Ilepuoauyeckas
cucTeMa XHMHYECKUX
3JIEMEHTOB

. I. Menpgene-esa. CTpoenne
atoma (7 4)

[lepBbIe MONBITKH KiIacCH(UKAINN XUMHIECKIX 3JIEMEHTOB.
[oHsiTHE O TPyNIIaX CXOJHBIX IEMEHTOB (ILEIOYHbIE 1
IIEII0YHO3EMETbHBIE METAIIIbI, TAJIOTCHBI, HHEPTHBIC Ta3bl).
Dnemenmei, Komopwvle o06pasyom

amgomepHyvie OKCUObL u

2UOPOKCUODL.

IIepuonuueckuii 3axoH u Ilepuoau-yeckas cucrema

xumuueckux ainemenToB /1. 1. Menneneesa. [lepuoasl, rpynmnsl,

noArpymibl. U3UYECKUil CMBICI MOPSIKOBOIO HOMEPa
3JIEMEHTa, HOMEPOB IIEPUO/Ia U IPYIIIIHL.
Ctpoenune atoMoB. CocTaB aTOMHBIX sijiep. M3omonal.

OnexTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX

20 xumuueckux 3nemMeHToB [lepuoandeckoil cucteMsl
. Y. Menneneesa.

XapaKTepI/ICTI/IKa XUMHYCCKOT'O 3JICMCHTA I10 €I'0 ITOJIOKCHUIO B

Ilepuoauueckoii cucreme 1. . Menneneesa.

3aKOHOM€pHOCmu UBMEHEHUsT CBOUCME DJIeMEHINO8 MAbIX
nepuodoe U 2laeHblXx nodepynn 6 3asucumocmu om amomHo2co

(nops0x08020) Homepa.

3nauenue Ilepuoouuecxoeo 3axona u llepuoouueckou cucmemoi

XUMUYECKUX DTIEMEHMO8 0I5l pa38UMUs HAYKU U NPAKMUKU.
. M. Menoeneeg — yuénvlil, nedazoe u epaicoaHum.

JdemMoHcTpanuu

Kopotkonepuognas ®  JUIMHHOTIEPUOUIHAS

dbopmbr  [leproguueckoit CHCTEMBI XUMUYECKUX
snmemenToB /. 1I. Menneneena.

O3zHaKoMIICHHE ¢ 00pa3liaMi METaJIOB U HEMETAILJIOB.
JlaGopaTopHble U MPaKTHYEeCKHE PAOOTHI
Jlabopamopnwiii onvim:

B3aumoneiicTBre THIPOKCH]IA IIMHKA C PACTBOPaMH KUCIIOT
U 1ienoven
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PackpbIBaTh CMBICII IEPHOINIECKOTO 3aKOHA MO PyKOBOACTBOM IE€IAarora.

Ilonumaths  cyIIeCTBOBaHHE  NEPUOJAMYECKONH  3aBHUCUMOCTH  CBOWCTB
XUMHYECKHX JJIEMEHTOB (u3MeHeHHEe  paanycoB aTOMOB U
JNEKTPOOTPHULIATEIEHOCTH) M HX  COCAMHEHHMH OT TIOJNIOXKCHUS B
MIEPUOINYECKON CHCTEME M CTPOEHHs aTOMa C HCIIOJIB30BAaHHEM CXEM H
Talnu.

VYcTaHaBOMBaTh CBA3b MEXKAY MOJOXKEHHEM OJIIEMEHTA B IEPUOIUYECKON
CHCTEME W CTPOEHHEM ero aroma (COCTaB M 3apsl sapa, oOmiee UHCIIo
3NEKTPOHOB U
pacIipeseneHue ux Mo 3IEKTPOHHBIM CJIOSIM) 10 00pasiry.

ITporuo3upoBathk XapakTep H3MEHEHHS CBOCTB SIIEMEHTOB U UX COEIUHEHUH MO
rpynnam u nepuogam Ilepuonudeckoil CUCTEMBI ¢ IIOMOIIBIO N1€JArora.
XapakTepu3oBaTh XMMHYECKHE 3JIEMEHTHI NEPBBIX TPEX MEPHOIOB, Kaus,
KaJbLys 110 UX 0JI0KeHUIO B Ilepuonuueckoii cucreme . . Menneneesa.

CrenoBarh npaBmiiaM 6e301acHoi padoThI B 1a0OpaTOpHy P HUCIIOIb30BaHUH
XMUMHUYECKOI MOCy bl U 000pYyIOBaHHS O KOHTPOJIEM IIeJjarora.

BoicTpanBath pa3BEpHYTHIC INMCHMEHHBIE U YCTHBIE OTBETHI C ONOPOM Ha
uH(pOopMaLUIo U3 y4eOHNKA U CIIPABOYHBIX MaTepUaIOB, IPaMOTHO
UCIOJb30BaTh W3YYCHHBbI IOHATUHHBIA ammapar Kypca XHMUHU IIOCIE
CTPYKTYPHUPOBaHHsI MaTepHUalla C HCIOIb30BaHUEM KITHILIE.

Vcnionp30BaTh NpH BBIMOJIHEHNH yYeOHBIX 3alaHUH TEKCTHI ydeOHHMKa 1ocie
CTPYKTYPHUPOBAaHUS MaTepHana, cipaBouHsle Marepuains! (Ilepronnueckyio
CHCTeMy XMMHUYeCKHX 37ieMeHToB [I. 1. Menneneena, TabIuIly pacCTBOPIMOCTH
KHUCJIOT, OCHOBAaHUMN U COJIEH B BOJE, DJIEKTPOXUMMUUYECKUN PsJl HANPSKEHUIM
METAJUIOB).

Vcnonp30BaTh NpH BRIOJTHEHUN YIeOHBIX 33aHUH U B IIpoLiecce
HCCIIeI0BATENbCKON JESITEAHOCTH HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COIePKaHsI, CIIPaBOYHBIC MaTepHAIbI, pecypcsl IHTepHETa IO
PYKOBOJCTBOM Ileiarora



Tema 9. Xumuueckas 3ﬂel<mp00mpuuameﬂbyocmb aTOMOB XMMHNYCCKHUX DJICMCHTOB. PaCKpLIBaTL CMBICIT U3y4a€MBIX TIOHSATHUH IO PYKOBOACTBOM II€arora.

cBsI3b. OKHCIUTEILHO- Xumuueckas CB3b (MOHHAsl, KOBAIEHTHas TOJspHas W ONpeaensaTh BUI XUMUYECKOH CBS3H B COEJMHEHUH C HCTIONB30BAHUEM CXEM.
BOCCTAHOBHTE/IbHbIE PEAKIMH KOBAJICHTHAS HETOJISIPHAs). Onpenensars CTENEHb OKHCIEHHS XHMHYECKOTO 3JIEMEHTA IO (OPMYyIE €ro
(8 1) CreneHpb OKUCIICHHUS. COCIIMHEHM C UCIIOIb30BaHIEM JITOPUTMA.
OKHCITATENBHO-BOCCTAHOBUTEIBHBIE peaxkuuu (OBP). Omnpepensars >neMeHT (BEMIECTBO) — OKUCIUTENb U 3JIEMEHT (BELIECTBO) —
Ipouecchl OKMCJIEHMS M BOCCTaHOBJICHMS. OKHCIMTENd M BOCCTAHOBUTEIb.
BOCCTAHOBHTEJIN. OOBACHATH CYIHOCTb POLIECCOB OKUCIIEHUS U BOCCTAHOBJICHMUS.
JleMoncTpamun CoCTaBJIATh JJIEKTPOHHBIM OanaHCc ¢ y4éTOM 4YHMC/Ia OTAAHHBIX M MPUHSATHIX

SNIEKTPOHOB.

CoCTaBIATh ypaBHEHHE OKHCIIUTEIHLHO-BOCCTAHOBUTEIBFHON pEakuuu IO
aNrOPUTMY Pa30opa OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIHH.

Vcnone30BaTh MpH BEINONHEHUH Y4EOHBIX 3aJaHHH TEKCTHl yYEOHHKA IMOCIEe

OKHUCIINTENbHO-BOCCTAHOBUTEIHHEIC pCaknuu: TroOpeHUC,
PpCaKuun pa3jioKCHUA, COCAUHCHUA

CTPYKTYPHUPOBaHHs MaTepHuaa, ClipaBO4YHbIe MaTepHaibl (IEPUOIUIECKYIO
CHCTEMY XMMUYECKHX 31eMeHToB []. 1. MenneneeBa, Tabnuiyy pacTBOPUMOCTH
KHCJIOT, OCHOBAaHUHM W CoJiell B BOJZE, IEKTPOXMMHUUCCKUH PSR HaNpsDKEHUH

METAJUIOB).
9 KJIACC
(2 u B HEneNto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMSI)
I[pumepHbie TEMBI, OcHoBHOe cojiepKaHue OcHOBHbBIE BH/IbI 1eATEIbHOCTH
packpbIBalone JaHHbIH o0yyarommxcst

pasaes NporpamMmmei,
U KOJIMYECTBO YACOB,
0TBOJHMMOE HA UX U3yYeHHUe

Paznen 1. BemecTBo 1 xumuueckue peakuuu (17 q)
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IloBTOpeHHEe M yriyGJjieHue
3HAHUI OCHOBHBIX pa3ie/i0B
Kypca 8 kiiacca

Ilepnoauueckuii 3akoH. [lepuonndeckas cucteMa XUMHUECKUX
anementoB JI. WM. Menneneea. CrpoeHue  aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMHUYECKHUX IEMEHTOB

XapakTepu30BaTh XUMHUECKUE SJIEMEHTHI TIEPBBIX TPEX TMEPUOIOB, KNI U
KaJbLus 110 uX nonoxeHuto B [lepuonnueckoii cucreme /1. 1. Menneneena
C ONOpPOM Ha aITOPUTM.

59 HEPBBIX TPEX MEPHOJIOB, KaJusl, KAIbLUS H HX KiaccudunupoBate 1 Ha3bIBaTh HEOPTAaHWUECKUE BEIIECTBA HM3YYEHHBIX
COC,I[I/IHeHI/Iﬁ B COOTBCTCTBHU C IIOJIOXKCHHEM DJJIICEMCHTOB B KJIACCOB C onopof/i Ha cXeMmy, Ta6J'[I/II_[y PaCcTBOPHUMOCTH.
HEPHOJINYECKON CHCTEME U CTPOCHHEM UX ATOMOB. OnuceBaTh O0ILIME XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
Knaccudukamus ¥ HOMEHKIATypa HEOPTaHWYECKHX BEWIECTB  MOATBEPK/AATh CBOMCTBA MPUMEPAMH MOJIEKYJIAPHBIX YPABHEHUIH
(MexmyHa-pomHas ¥ TPUBHAIBHAS). XMMHUYECKIE CBOMCTBA XUMHUYECKHUX PEaKIIH C OMOpOi Ha CXeMy.
BEHICCTB, OTHOCAIINXCSA K PA3IUYHBIM KIaccaM HEOPraHWYECKHX| OnpeaensTh BUA XMMUYECKOH CBS3M M TUN KPUCTAIIMYECKON PEImIETKU
COCIMHCHUH, UX PTEHETHYCCKAsA CBSI3b HEOPraHMYECKHUX BEIICCTB. BEIIECTBA C OTIOPOU Ha CXEMY.
CrpoeHue BelecTBa: BUABI XUMUICCKOI CBSI3U H TUIIBI [Tporno3upoBaTh CBOKWCTBA BEMIECTB B 3aBUCHMMOCTH OT UX CTPOEHMS IIOCIIE
KPUCTAJUTMYECKHUX PEMIETOK. 3a6UCUMOCHb CEOUCME elyecme on  TpeaBapUTEILHOTO pa3bopa.
UX CmpOeHUs.. BricTpanBaTe pa3BEpPHYTHIE MUCBMEHHBIE U YCTHBIE OTBETHI C ONOPON Ha
JemoncTpanuu nH(popManuio u3 yueOHUKA M CIIPAaBOYHBIX MaTEePUaIOB, TPAMOTHO
1. Mojienu KpUCTAITHYECKHX PENIETOK HEOPTAHUYECKHUX BEIIECTB. HCIOJIb30BaTh U3yUYEHHBIN NOHATUHHBIN anmnapaT Kypca XUMHUU.
2. Kopotkormneproasast n  UIMHHONCpHUOIHAA Vcrionp30BaTh IpH BHITIOITHEHUHN YUeOHBIX 3a/laHNH 1 B TIpOIIecce
¢dopmer  Ileproandeckoil CHCTEMBI XMMHYECKHX HCCIIEA0BATENBCKON IEATEIbHOCTH HAYYHO-TIOIYJIAPHYIO IUTEPATYPY
anementoB M. 1. Menaeneesa XMMHYECKOTO COZIEPKaHNs, CIIpaBOYHBIE MaTepHUalibl, pecypchl HTepHETa
10JI pyKOBOJICTBOM I1€JIarora.
Tema 1. OcHoBHBIE Krnaccudukanms XUMHYECKMX peakuuil 1O  pasiuuHbIM | PackpbIBaTh CMBICH U3y4aeMbIX MOHATHH M MPUMEHSTH 3TH TOHATHUS TPH
3aKOHOMEPHOCTH Impu3HaKaM (10 YHUCIy M COCTaBy YYacTBYIOIIMX B PEAKLUH OINMCaHWU CBOMCTB BELIECTB U MX IPEBPAIIECHUIA.
XMMHYECKHX peaKuui BEILECTB, 10 MeNna080Mmy d@gexmy, no usmenenutro cmeneueti | KimaccupuuupoBaTb XUMHUECKHE PEAKIIUH [10 PA3IHYHBIM IIPU3HAKAM.
(49) OKUCTIEHUsL  XUMUYECKUX DIeMeHmos8, no obpamumocmuy, no | YCTaHaBIMBaTh 3aBHCHUMOCTH CKOPOCTH XHMMHYECKOM peakiuh OT

yuacmuio
Kamanuzamopa,).

Ok30- u  2HOOMeEpMUUecKue peakyuu, MepMOXUMUYECKUe
ypasHenus.  [lonamue 0 CKOpOCMU XUMUYECKOU DeaKyuu.

Housmue o comozcennvix u 2emepozennvix peaxyusix. Iowsmue
00 0bpamumuix

U HeOOPaAMUMbBIX XUMUYeCKUX peaxyusix. [lonsmue o xXumuueckom
pasHosecuu. Pakmopwl, erusIOUUE HA CKOPOCHb XUMUYECKOT
Peakyuu U NOL0NCEHUE XUMUYECKO20 PABHOBECUSL.
OKHUCITATENFHO-BOCCTAHOBUTEIIFHBIE ~ PEAKIUU  (AJIEKTPOHHBIH
0aNaHC OKHCIUTEIBHO-BOCCTAHOBHTEIILHON PEAKIINN).

JdeMoHcTpanun
1.3aBHCHMOCTE  CKOPOCTH
pa3IMYHBIX (HaKTOPOB.

2. BozzeiicTBue kaTaau3aTropa Ha CKOPOCTh XMMHUYECKOM peakIinu.
3. IIpumeps! HeOOPAaTUMBIX B OOPAaTHMBIX PEaKIIHil.

4. CMmeleHre paBHOBECUS! XUMUUYECKON PEaKIIUH.

XUMHUYECKOM  peakiuu  OT

Boiuucnenusn

pa3uyHBIX (PaKTOPOB MO PYKOBOJICTBOM YUHTEIIS.

ITporuo3upoBaTh BO3MOXHOCTH NPOTEKAHUS XUMHUUECKUX NPEBPALICHUN B
Pa3IMYHBIX YCIOBHAX MOCIIE MPEIBAPUTEILHON PaboOTHI.

Onpenensats okucnutens u  BoccraHoBuTens B OBP.

CocTaBisTh 3JIEKTPOHHBIN OalaHC peakIny.

IIpou3BOANTE BEIYUCIIEHUS 110 XMMUYECKUM YPABHEHUSIM 110 aITOPUTMY.

BeicTpanBaTh pa3BEPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C ONOPON Ha
nHpOpPMANHNIO U3 y4eOHNKA U CIIPAaBOYHBIX MaTepHAJIOB, TPAMOTHO
HCIIOJIb30BAaTh M3YUYEHHBIM MOHATUHHBIA anmaparT Kypca XMMHUHU I10CIE
NIPEIBAPUTEIILHOTO CTPYKTYPUPOBAHUS MaTepuaa.

Vcnonp30BaTh MpH BRITOITHEHUN YIEOHBIX 33JaHMH U B IIpoLiecce

HCCIIe0BATEIbCKON IETENIbHOCTH HAYYHO-TIOIYJIAPHYIO JIUTEPATYPy

XUMHUUYECKOI'O COIEpkKaHUsl, CIPaBOYHbIE MaTepuaibl, pecypcsl MHTepHETa

TIOCJI€ KOHCYJIbTAIlU C IEAArorom.
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— KOJIMYECTBa BEUIECTBA, 00BEMAa M Macchl PEarcHTOB WIH
MIPOIYKTOB 0 YPaBHEHUSIM XUMHUECKHUX PEAKIHN

Tema 2. DjekTpoJHTHYECKAS
aucconuanus. XHUMHYECKHE
peaknuy B pacTBOpax

(81)

Teopust ANMEKTPOTUTHYSCKON JUCCOIUAIINU. DICKTPOIUTHI

U HEdNeKTpodauThl. KaTuoHbI, aHWOHBL Mexanuzm
Juccoyuayuy 6ewecme ¢ pasiudHbIMU UOAMU XUMUYECKOT

ceszu. Cmenenv  oOuccoyuayuu. CWIbHBIE # cllaOble
AIEKTPOJIHUTHL

Peakmunn moHHOTO OOMEHa, yCIOBHS HMX IpOTeKaHWA. VOHHEBIE
YpaBHEHMSI peakLuil.

XuUMUYECKHe CBOMCTBA KHUCIOT, OCHOBaHUW M COJIEM B CBETE
MpeACTaBIeHAH 00 AiekTpoiuTHdeckoi muccormanum. Cpena
pactBopa. IlonsTue o ruapoause coneil.

KayecTBeHHBIC peaKIiy Ha KATHOHBI

Y aHUOHBI : XJIOPUJ-, OPOMHUI, HO3HI-, CYJIb(DaT-, KapOOHAT-,
cmkaT-QocdaT- aHHOHBI, THAPOKCHI-HOHBI KATHOHBI aMMOHHUS,
MarHus, KaJbl¥s, aAIIOMUAHNUS, XKene3a 2+, 3+ , [IHKa,
MIPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX..

JdemMoHcTpanumn

DnexTpuyueckas MPOBOJAUMOCTh PACTBOPOB BEIECTB; JBIKCHUE
HMOHOB B DJIEKTPUIECKOM II0JIE.

ONBITE, WUTIOCTPUPYIOMIAE TPU3HAKK MPOTCKAHHS pPEaKInit
HOHHOI'0 0OM€EHA.

OMBITHL 10 OINPENEIICHUIO CPEeBl B pacTBOpax coied (Xiopuaa
HaTpHs, KapOOHATa HATPHS, XJIOPHIA [IUHKA).

JlabopatopHble H
padoThbI
Jlabopamopuwiii onvim.
Ne8Peakimm MOHHOTO OOMEHa B pacTBOpax 3JICKTPOIUTOB!
cynbdara meau(ll)

n ménoun, kKapOoHaTa HATPHSI ¥ COISTHON KHUCIIOTHI, pEaKIys
HelTpanu3anuy Mekay TUAPOKCUIOM KaJUsl U COJSTHOM KHUCIIOTOM.
Ne9. KauecTBeHHBIE peaKkIIMi HA HOHEI B PAaCTBOpE.

NPaKTHYECKHe

IIpaxmuyeckas paboma:
Ne 1. Pemienune sKCIIiepUMEHTAITLHBIX 33124 110 TEME.

Botuucnenun
—I10 ypaBHeHI/If{M XUMHYCCKUX peaKuHﬁ

PackpbIBaTh CMBICT H3y4yaeMbIX MOHATHM, a TakXKe CMBICI TEOpUU
SEKTPOIUTHYECKON JUCCOLMAIINY C OOPOH HAa CXEMBI.

OOBSICHATD IPUYHUHBI AIEKTPOIPOBOA-

HOCTH BOJHBIX PACTBOPOB C IIOMOIIBIO IIE1arora.

CocTaBnsaTh ypaBHEHHUsS IUCCOLMAINU KHCIOT, WIENOYEH M COJEH,
MIOJIHBIE W COKPAIIEHHBIE HOHHBIE YPaBHEHHS XMMHYECKUX PEaKIHi
HMOHHOTO OOMEHa.

IInanupoBaTh U OCYLIECTBIATh HA IIPAKTUKE XMMHUYECKHE DKCIIEPUMEHTSHI,
MIPOBOJIUTH HAOIOJICHHUS, AeTIaTh BHIBOJBI MO pe3yJIbTaTaM dKCIIEpUMEHTa
ToCJIe TIPEBAPUTENIBLHON paboTHI.

CnenoBats npaBuiIaM 0e30nacHON padoTHI B 1a00paTOPHUU NIPH
HCTIONB30BAaHNH XUMHYECKOW MOCYABI W 000pYIOBaHMS IOA KOHTPOJIEM
rejarora.

IIpou3BOANUTH BEIYUCIIECHUS 110 XUMUYECKUM YPAaBHEHUSM.

BricTpanBaTe pa3BEpHYTHIE MUCBMEHHBIE U YCTHBIE OTBETHI C ONOPON Ha
nH(popMannio u3 yueOHUKA M CIIPAaBOYHBIX MaTEePUaIOB, TPAMOTHO
HCIOJIb30BAaTh M3YYEHHBIM IOHATUNHBIA amnmapar Kypca XHMHUHU I10CIE
MIPEJBAPUTENBHOIO CTPYKTYpUPOBAHUS MaTepHaa.

Hcrions30BaTh IpH BRITIOTHEHUN YUIEOHBIX 33/IaHUH 1 B TIpoIiecce
UCCJIEJOBATEIBLCKOM JEATEIIbHOCTH HAayYHO-TIOILYJISIPHYIO JIMTEPATypy
XUMHYECKOTO COZIEPKaHMsl, CIIPaBOYHBIE MaTepHallbl, pecypcsl HTepHETA
MocJIe KOHCYJIBTAIHH C TI€JarOrOM.

Pa3pgen 2. HemeTasibl 4 UX coeguHeHUs (24 4)
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Tema 3. O6mas
XapaKTepHCTHKA XUMMYECKHX
3nemMeHTOB VIIA-rpynmnel.

I'ajorennl
(49)

OO0mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOSHHS
aTOMOB JTHX D3JIEMEHTOB, XapakTEpHbIC Ui HUX CTCICHH
okucneHns. Ctpoerne u Gpu3ndecKue CBOHCTBA MPOCTHIX
BEILECTB — raJIOT€HOB. XMMHUECKHE CBOMCTBA HA IPUMEPE XJIOPa
(B3amMoOmeHCTBIE C MeTaUIaMH, HeMeTalulaMH (BOAOPOJOM U
KHCJIOPOJIOM), wenouamu). XinopoBogopomd. ColsiHasi KHCIOTa,
XMMHUUYECKHE CBOMCTBA, nojiyyeHue, NpuMeHeHue. KauecTBeHHbIE
peakuuy Ha TaJloreHUA-UOHBL. [elicmeue Xaopa u Xiopo8ooopood
Ha opeanusm yenosexa. BaxxHelme XJIOpHIbl U UX HAXOXKICHUE B
TpUpoze.
JdeMoHcTpanun
Buneomatepuainsr:
OO0pa3ubl XJIOPUIOB.

raJorcibl M HMX COCAUHCHUA.

JlabopaTopHble U NpaKTHYecKHe PadoThl
Jlabopamopuwiii onvim.

PacriozHaBaHue XJIOPHI-HOHOB.

Ipaxmuueckas paboma:

Ne 2. TlonmydeHue coyiHOM KUCIIOTHI, H3y4eHHE €€ CBOICTB.

Buviuucnenus
10 YPaBHEHUSIM XMMHUYECKUX PEaKLnil.

OOBsCHATH 00MIMe 3aKOHOMEPHOCTH B N3MEHEHHIH CBOHCTB HEMETAILIOB H X
COCMHEHUH B TMpeienax MalblX MEPHOAOB M TIABHBIX HOATPYII
Ilepnoauueckoi CUCTEMBI XUMUUECKHX 3JIEMEHTOB C Y4ETOM CTPOCHUS UX
aTOMOB C HCIIOIb30BAHUEM CXEMBI.

XapakTepu3oBaTh (PU3NUECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
rajJoreHoB (Ha IpUMEpEe XJIopa) M CIOXKHBIX BEIIECTB (XJIOPOBOAOPOJA,
XJIOpHJa HaTpUsl), CHOCOOBI MX IOJY4YEHUs, NPUMEHEHHE M 3HaYCHUE B
MIPUPOJIE U )KU3HH YEJIOBEKA IOCIIe CTPYKTYPHPOBAHUS MaTepHasa.

OmnpenensiTe rajJoreHUJI-MOHBI B PAaCTBOPE C HCIHOJIB30BAHUEM TaOJHUIIbI
"XapakTepHble peakliy Ha aHHOHBI .

HHaHI/IpOBaTI) " OCYHICCTBJIATH HAa MPAKTUKEC XUMHUYCCKUE DKCIICPUMEHTHI,
MIPOBOJWTH HAOMIOAEHMS, JETaTh BBIBOJBI IO pe3yibTaTaM JKCIICPHMEHTa
TI0CIIE TIPEBAPUTEIBHOM PpaboTHI.

Tema 4. Oomas
XapaKTepUCTHKA
XHMHUYECKHX 3JIEMEHTOB
VIA-rpynnel. Cepa u eé
coequHeHus (5 1)

O0uias xapakrepuctika sneMeHToB VIA-rpynmel. OcoGeHHOCTH
CTPOCHUA ATOMOB OTUX 3JIEMEHTOB, XapaKTCPHLIC JIJId HUX CTCIICHU
okucnenus. CTpoeHue U Gpu3nueckue CBOMCTBA MPOCTHIX

BEILECTB — KHCIOPO/IA U CEPBL

AJIOTpOIHBIE MOIU(HKALIMH KHCIOPOIa ¥ CePbl. XUMHYECKHE
cBoiicTBa cepbl. B3anMmoaeiicTBre ¢ HeMeTaulaMy - BOZOPOIOM H
KHCJIOPOZIOM, METAJUIAMH, KOHIIGHTPUPOBAHHBIMHU a30THOU M
cepHOH kucnoramu. CepoBOIOPOA, CTPOCHUE, HHU3UIECKHE

OOBACHATH 00IIHE 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOICTB 3JIEMEHTOB
VIA- rpynmsl u uX coeAMHEHUH
¢ y4E€TOM CTPOEHHsI UX aTOMOB C ONOpo Ha cxemy "M3MeHeHMe paguycoB
B noarpynmax".

XapakTepu3zoBath (hU3HMIECKUE
U XUMHYECKHE CBOMCTBA IPOCTOTO BEIIECTBA CEPBI U €€ COETUHEHUN
(cepoBomOpO1a, OKCHIOB CEPBI, CEPHOM KHUCIIOTHI, CyIb()aToB), CIocOOBI
HX

38




U XMMHAYECKHE CBOWCTBA (KHUCIOTHBIE W BOCCTAHOBHTEIBHBIC).
OKcuapl cepbl Kak MpPEeACTaBUTENN KHCIOTHBIX OKcumoB. CepHas
KHCJIOTa, (U3WYecKre W XUMHYECKHe CBoiicTBa (o0mme Kak
MIPECTaBUTENS Kiacca KHCIOT M cneyuguyeckue), TpUMEHEHUE.
CepHHUCTas KUCIOTA.

Xumuueckue peaxkyuu, nexcauyue 6 OCHO8E NPOMBIUIEHHOO
cnocoba nonyuenus cepHotl Kuciomel. Annapamsi u npomexaioujue,
8 HUX

npoyeccwyl (Ha npumepe npou3so0Ccmed CepHOll KUCIOMbL).

Conu cepHOM KHCIIOTHI, KAYECTBEHHAs PEaKIHsl Ha CyJIb(aT-HOoH.
Haxoxnenue cepbl 1 €€ COeIMHEHU B IPUpPOJIe. Xumuyeckoe
3aepsA3HeHue  OKpyxcarouen  cpedbl  COeOUHeHUAMU  cepbl
(Kucnomuvie 0024cOU, 3a2psA3HeHUe 8030YXd U 8000éMO8), CHOCOObI
e2o

npeoomspauyeHus.

JdemMoHcTpanumn

Komrekinu (Buzeomarepuransl): cepa U €€ COSIMHEHUS.
OOyrnuBaHue caxapa Mo IeHCTBHEM KOHIIEHTPUPOBAHHO CEpHOM
KHCJIOTBL.

JlabopaTopHble U NPpaKTHYeCKHE PadOThI
Jlabopamopnule onvimoi:

OO0HapyxeHue CynbhaT-HOHOB.

B3aumoneiicTBre pa30aBiieHHON CEPHOM KUCIOTHI C ITMHKOM.
Buviuucnenusn

10 YPAaBHEHUSIM XUMHYECKUX peaKuil

TIOTy4eHHs, IPIMEHEHUE U 3HAYCHUE B MPUPOJIE M JKU3HHU UYEIIOBEKa C
ONOpOH Ha CXEMY U IUIaH.

OmnpepemnsaTs HATMYNE CYTh(PaT-HOHOB B paCTBOPE.

OOBACHATD  CYHNIHOCTh  JKOJIOTHYECKHX  MpoOJeM, CBS3aHHBIX  C
nepepaboTKON COeAMHEHUH Cephl IOCIe CTPYKTYPUPOBAHUS MaTepHaa.
[TnarnpoBaTh ¥ OCYIIECTBIATH Ha MPAKTHKE XMMUYECKHE HKCIIEPUMEHTSHI,
MIPOBOJUTH HAOJIOICHS, IEJIaTh BBIBOIBI 10 PE3YJIbTaTaM IKCIIEPUMEHTA.

CnenoBatb npaBuiiaM 6e30nmacHON padoTHI B 1a00paTOpUU NPH
UCIIOJIb30BaHMH XMMHUUECKOH OCYAbI 1 000pYJOBaHHMS I10]] PyKOBOJCTBOM
riefarora.

[Tpon3BoANTD BBIYUCICHUS 10 XHMHYECKUM YPABHEHUSIM II0 alTOPHTMY.

Vcrionp30BaTh MpH BHITOJTHEHUH YUEOHBIX 3a/laHNI TEKCTHI yueOHHKa,
cupaBouHble MaTepuansl (Ileprogndeckylo cHCTEMY XHUMHUYECKHX
anemeHtoB J[. M. MeHnzaeneeBa, TaOmuily pacTBOPUMOCTH KHCIOT,
OCHOBAaHUN U COJEH B BOJE, DJIEKTPOXUMHMYECKHU pPsifl HANPSDKCHUH
METAJUIOB).

Vcnonb3oBaTh TpH BBINOJHEHHH YYEOHBIX 3aJlaHMd W B Hpolecce
HCCIIEI0BATEIbCKOM NIESITENIbHOCTH HAyYHO-NIOMYJIAPHYIO JIMTEPATY Py
XMMHYECKOTO  COJIEPXKAHHS, CIPaBOYHbIE MATEPHANBI, PECYPCHI
WurtepHeTa mociie KOHCYJIBTAIMH C [IE[aroroM
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Tema 5. O6mas
XapaKTepHCTHKA XUMMYECKHX
371eMeHTOB VA-rpynnsl. A3oT,
¢ocdop 1 ux coenMHEHU

(7 9)

OO0mas xapakTepucTuka 3JeMeHTOB VA-rpymmnsl. OcoOeHHOCTH
CTPOCHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTepHBIE UL HUX CTCICHH
OKHUCJICHUSL.

A30T, pacnpocTpaHeHHE B NPHPOIe, (pU3NUECKUEe M XUMUYECKUE
cBoicTBa. KpyroBopot asora B mpupoze.

AmMuak, ero Gpu3nvecKrue U XMMHYECKHE CBOWCTBA, MOJIy4YECHHE U
npumenenne. Cou aMMOHUS, X (PU3UYECKUE U XUMUYECKHUE
CBOIiCTBa, TpuMeHeHune. KauecTBeHHas peakiiys Ha HOHBI aMMOHHUSL.
A30THas KHCII0Ta, e€ pU3HYecKrue U XUMHYEeCKHe CBOMCTBA (00mHe
Kak IpeJICTaBUTENS KJlacca KUCIOT U cneyuduyeckue). Azomucmast
kucroma. Mcnonvzosanue Humpamos u coneti aMMmonus 8 Kavecmese
MUHEPATbHBIX YOOOpeHUll.

XUMHUUYeCKOe 3arpsA3HEHHE OKPYKAIOIIeH Cpelbl COCIMHEHHAMHU
a30Ta (KHUCJIOTHBIC MOKIH, 3arps3HCHHE BO3MyXa, IIOYBBI M
BOIOEMOB).

Dochop, arromponusvie moouguxayuu gocgopa, duzndecKue u
XHMHYECKHE CBOHCTBA.

Oxcun ¢pochopa(V) u hocdopHas kucioTa, Gpu3NIECKUE U
XUMHYECKHE CBOHCTBA, noayuenue. Kauecmeennas peaxyus

Ha gocam-uonwl.

Hcnonvzosanue pocgpamos 8 kauecmee MuHepanbHuix YOoOpeHui.
3arpsi3HeHHE IPUPOJHBIX BOJIOEMOB (ochaTamH.

JdeMoHcTpanun
Komnekmmn: ¢pocdop 1 ux coenmHeHS.
B3aumoeicTBuE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEABIO.

JlabopaTopHble U NpaKTHYeCKHE PadOThI

JlabopamopHule onvimoi:

1. BzaumoseiicTBue cojieit aMMOHHUS C IIENOYbIO.

2. O3HaKOMIICHHE C 00pa3iaMu a30THBIX U (OCHOPHBIX yI0OPEHHUIA.
Ipaxmuueckas paboma:

Ne 10. [Tomyuernne aMMuaKa, U3y4eHHE €TO CBOICTB.

Botuucnenun
MO YPaBHEHUSIM XHUMUYECKUX PEaKIHA

OOBACHATH 00IIHe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB AIIEMEHTOB VA-
TPYIIIBI ¥ MX COCIUHEHUH C YIETOM CTPOCHUS X aTOMOB.

XapakTepu3oBaTh (U3MUECKHE M XHMHYECKHE CBOWCTBA MPOCTHIX
BemiecTB a3zoTa W (Qocdopa W WX coenWHEHHH (aMMHuaka, coiel
aMMOHUS, a30THOM KHCJOTHI, HHUTpaToB, okcuma Qocdopa(V) u
¢dochoproit  kucnoThl,  ¢dochaToB), CHOCOOBI UX MOIYYCHHUS,
NIPUMEHEHWE M 3HAa4YeHWe B TPHUPOAE U IKU3HH 4YelloBeKa C
HCIIOJIb30BAHHEM CXEMBI.

OmnpenensiTb FOHbI aMMOHHSA 1 (hochaT-HOHBI B PACTBOPE C UCTIOIB30BAHHEM
Tabauubl "XapakTepHble peaKkI[Mi Ha KAaTHOHBI U aHUOHBI".

OOBICHATH CYIIHOCTB 39KOJIOTUYECKUX HpOGJ’IeM, CBA3aHHBIX C HAXO0XKXJICHHUEM
coelMHEeHNH a3oTa u Gocdopa B okpyxKaromiei cpere.

HHaHI/IpOBaTL " OCYHICCTBJIATH Ha MPAKTUKEC XUMHNUYCCKUE IKCIICPUMCHTHI,
TIPOBOANTH HAOIIOCHNS, IETIaTh BBIBOBI 10 PE3yIbTAaTaM 3KCIEPH-MEHTA.

CrnenoBare mpaBwiaaM Oe3omacHOW paboThl B j1abopaTopuu  IpU
HCTIONIb30BaHNH XUMHIECKOH TIOCYABI M 000pYyI0BaHNUS.

[Tpon3BOANTD BHIYMCICHHUS 110 XUMUYECKIM YPaBHEHHUSIM.

Hcnonp30BaTh TpH BBIIOJHEHWN YYEOHBIX 3aaHUM TEKCTHl y4eOHHKA,
CIIPaBOYHBIC MaTEPHAIIBI (TIEPUOINIECKYIO CHCTEMY XUMHUECKHX
anementoB J[. M. MenzaeneeBa, TaOmuily pacTBOPUMOCTH KHCIOT,
OCHOBAaHUN U COJE€M B BOJE, DJIEKTPOXUMHMUYECKHU pPsifi HANPSIKCHUM
METAJUIOB).

Vcnonp30BaTh NpH BRIOJHEHUN YIeOHBIX 33JaHUH U B IIpoliecce

HCCIIEIOBATEIbCKOM eSITeIbHOCTH HayYHO-TIOMYJIIPHYIO JIUTEPaTypy
XMMHUYECKOTO CO/IEPXaHUs, CIPaBOYHBIE MaTepHuaibl, pecypcsl MHTepHETa
T10CIIe KOHCYJIBTAIUH C TTe€1aroroM

Tema 6. O01mas xapakTepuc-
THKA XUMHMYECKUX
3j1eMeHTOB IVA-rpynnsl.

Yriepoa u KpeMHHI 1 UX

VYriepoa,  aIOTPOINHBIE  MOJU(PHUKAIMK  TpaduT,  amMmas.
BzaumogeiicTBre ¢ MeTalIaMu, HEMETaJIaMH,
KOHIICHTPUPOBAHHBIMH  a30THOM W CEpPHOM  KHUCJIOTaMH,

pacIpocTpaHeHue B IpHpoJie, PU3NUECKHE U XUMHYECKHE

OOBACHATH 001IHE 3aKOHOMEPHOCTH B U3MEHEHNH CBOUCTB 3JIeMeHTOB [VA-
TpYIIBI U UX COEIUHEHUH € yUETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh (PU3NUECKHE W XMMHUYECKHE CBOMCTBA MPOCTHIX BEIECTB
yraepoja U KPEMHUS U UX COEJUHEHUH (OKCUJOB yIepoa, yroJbHOMI
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coeuHeHHs

(81)

cBoiicTBa. Ancopoums. KpyroBopot yriepoza B mpupoze.

Oxcunsl yrieposa, ux (U3MUECKHe W XMMHYECKHE CBOWCTBA, MX
JICUCTBHE Ha >KMBBIE OpPraHU3MBbI, IOJy4YE€HHE W TPUMEHEHHE.
Okonozuueckue npobremvl, ceazanuvie ¢ oxcuoom yenepooa(lV);
2unome3sa 2100a1bHO20 NOMENNEHUS KIUMAma, NapHUKo8bLil
agpgpexm.

VYronbHas KUCIIOTa U € COJH, UX (PU3UYECKUE U XUMUYECKUE
CBOHCTBA, IOJIydCHUE U IpUMEHeHNe. KauecTBeHHAs peaKius

Ha KapOOHAT-HOHBL

Ilepsonauanvhvie nonamus 00 OpeaHU4ecKUx 6eujecmedax Kax o
coeduHeHUsAx yenepooa: 0COOeHHOCMU COCMABA U CIMPOEHUSL.
Tonamue o buono2uuecku 8adNCHLIX GeWECMBAX: ACUPax, GenKax,
yenesooax. Mamepuanbroe eOUHCMBO Op2aHUYEeCKUX U
Heop2anuieckux coeouHeHul.

Kpemnuii, eco gusuyeckue u xumuueckue ceoticmea (Ha
npumepe 63aumMo0eucmeus. ¢ Memaiiamu U HemMemaiiami),
noxyuenue u npumeHenue 8 2NeKmpoHuKe.

Coedunenus Kpemuus 6 npupode. Obwue npedcmagnenus 06
okcude kpemuusa(lV) u xpemuuesoti xucnome. Cunuxamol, ux
ucnoav3oganue 6  Ovimy, MeOuyuHe, NPOMBIUIEHHOCTIU.
Baoicnetiwiue cmpoumensivie Mamepuansl: Kepamukd, CMeKio,
yemenm, OemoH, Jncene300emon.

Ilpobnembr  b6e30nacHo2o0  UCNOAL3OBAHUS  CHIPOUMETbHBIX
Mamepuanog @ N0OGCEOHEGHOU ICUSHU.

JdeMoHcTpanun

Mogenu KpUCTAJUINYECKUX PEeIETOK anMasa, rpaduTa, MOJIEKYJIbI
¢dyepena.

AncopOuust pacTBOPEHHBIX BEIIECTB AKTUBHPOBAaHHBIM YTIIEM.
IIporusoras.

BI/UICOMaTepI/IaHBIZ CUJIMKaTHasd  IMPOMBINIICHHOCTD.

Mopenu MOJIEKyJI OpTraHNYeCKUX BEIIECTB.

JlabopaTopHble U MPpaKTHYeCKHE PadOThI

Jlabopamopuwiii onvim.

KagecTBeHHast peakiusi Ha KapOOHAT-HOH.

IIpaxmuyecxue pabomoi:

Ne 11. TlomyueHme YTIEKHCIOTO Ta3a W H3y4YEHHE €ro CBOMCTB.
KauectBeHHast peakuus Ha KapOOHAT-HOH.

Ne 12. PenieHue skcriepuMEHTANIBHBIX 33124 110 TeMe «HemeTasibny.

Botuucnenus

10 YpaBHEHHUSIM XMMHUYCCKHUX PEaKIii, €CIIM OJMH U3 PEarcHTOB

KHCJIOTBI, KApOOHATOB, OKCHJIa KPEMHHSI, KDEMHHEBOH KHCIIOTHI,
CHJIMKATOB), CIOCOOBI WX IIOJNy4YeHHUs|, NPUMEHEHHE W 3HAYeHUEe B
MIPUPOJIE M )KU3HH YeJIOBEKa.

OnpenensTe KapOOHAT- W CHJIHKAT-

HOHBI B PacTBOPE.

OOBACHATD CYITHOCTH SKOJIOTHIECKUX IMPOOIIEM, CBI3aHHBIX C HAXOKICHUEM
YTJIEKUCIIOTO ra3a B OKpYKalollei cpeze.

WnmrocTpupoBaTh B3aMMOCBSI3b HEOPraHMUYECKUX COCOMHEHMH yriepoaa u
OPTaHWYECKUX BELIECTB I10]] PYKOBOACTBOM yUHUTEIIS.

[ImannpoBaTh ¥ OCYIIECTBIATH HA  INPAaKTHKE  XHUMHUYECKHUC
9KCTICPHIMEHTHI,  IPOBOAWTH HAONIONCHUS, JeNaTh BBIBOABI 110
pe3yJbTaTaM 3KCIEPUMEHTa I10CIIe IpeBapUTEIbHON paboTHI.

CrnenoBarh mnpaBwiaM Oe3omacHol paboTel B ylabopatopu  OpU
UCIIOJIb30BaHMH XUMHYECKOW TIOCYAbI U 000pY/I0BaHUSI.

Hcnonb30BaTh NpH BBINIOJHEHWH YYEOHBIX 3aJaHUi TEKCTHl y4eOHHKA,
cnpaBouHble MaTepuansl (Ilepuoguueckyro cucTeMy XUMUIECKUX
anemeHtoB J[. M. MeHnzaeneeBa, TaOnuily pacTBOPUMOCTH KHCIOT,
OCHOBAaHUN U COJEH B BOJE, DJIEKTPOXUMHMYECKHU pPsifl HANPSHDKCHUH
METaJJIOB) MIOCJIE KOHCYJIBTALUH C TI€AarOrOM.

Hcrionb30BaTh IpH BRITIOTHEHUN YUIEOHBIX 33/1aHUH 1 B TIpoIiecce
HCCIIEI0BATEIbCKON IS TEIbHOCTH HAY YHO-TIOMYJISIPHYO JIUTEPaTypy
XMMHYECKOTO COJIEpKaHMs, CIPaBOYHBIE MaTepPHaIbl, pecypchl MHTepHEeTa
T10CJIe KOHCYJIBTAIUH C TIE1arOTOM.
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JlaH B BUJI€ BOAHOI'O PACTBOPA C U3BECTHOM MAacCOBOM JOJIEH. ‘

Pa3zges 3. Meta/iibl ¥ Ux coeguHeHus (20 u)

Tema 7. OOmme cBoiicTBal O0mas XapaKTepUCTHKAa XUMHUIECKUX IIIEMEHTOB — METAJUIOB Ha| PacKphIBaTh CMBICH M3y9aeMBIX MOHATHH M MPUMEHATH STH HOHATHS TPH

MeTaJIJI0B OCHOBaHMH X MOJIOKEHNUS B [lepnoaudaeckoii cucTeMe XUMHYECKHX|  OTMCAHUH CBOMCTB BEIIECTB M X MPEBPALICHHUMH.

(49 anementoB JI. . MenaeneeBa u ctpoeHusi aromoB. Ctpoenue| OOBACHIATH OOLIME 3aKOHOMEPHOCTH B W3MEHEHHH CBOWMCTB 3JJIEMECHTOB-
MeTaimoB. MeTanindeckas CB3b M METAIIINIECKAs! METaJIOB ¥ UX COCIUHEHHH ¢ yIETOM CTPOCHUS NX aTOMOB.
KpPUCTAIUTAYECKAsT ~ peIérTka.  DIEKTPOXMMHYECKMHA  psin | XapaKTepu3oBaTh CTPOEHHE META/UIOB, O0mKe (pU3MUecKue U XUMUUECKUE
HanpspkeHuid MeramoB. dusnueckue U XMMHYECKHE CBONCTBA CBOMCTBA METAJLIOB.
MetaioB. Obwue cnocobwl noryyenus memannog. Ilousmue o XapakTepuzoBath  00mIME CIOCOOBI  TIOJNyYEHUS] METaLIOB  IIOCTE
KOppO3Uu Memaniog U OCHOGHble CHoCoObl 3auumvl Om CTPYKTYPHPOBAHHUS MaTepHaa.
xopposuu. Cniasvl (cmanv, 4yeyH, OOPATOMUHUL, OPOH3A), UX CnenmoBath mpaBWiIaM Oe€30MacHOM paboOTBl B J1abOpaTopuu  MpHU
npuMeHeHue 6 OblMy U NPOMbIUIEHHOCTIU. UCIIOJIb30BaHMH XUMHYECKOW TIOCYAbI U 000pYI0BaHUSI.

[Ipon3BoANTH BEIYUCIICHHS IO XUMHYCCKAM YPAaBHEHHUSM.

Vcnonp30BaTh MpH BBHIOTHEHWH YUYEOHBIX 3aJaHUA TEKCTHl ydeOHHKa,
cnpaBoyHble MaTepuansl ([leproamaeckyro cucTeMy XUMHIECKIX
anementoB J[. WM. MeHnzaeneeBa, TaOnWIly pacTBOPUMOCTH KHCIOT,
OCHOBaHUM M COJEM B BOJE, DIEKTPOXUMHUECKHH pPsif HaNpsSHKEHUH

JdeMoHcTpanun

OszHakomsieHHE ¢ oOpasliaMM METaJUIOB M CIIABOB, HX
(U3MIECKNMH CBOHCTBAMH.

Mogenn KpHCTAJUIMYECKHX PEMIETOK  METalIoB.
BuzneomaTepuansl: KOppo3us METaLIOB.

METAJUIOB).
JlabopaTopHbie H NpaKTHYECKHE PAGOTHI Hcnonp30BaTh NpH BRIOJHEHUN YYeOHBIX 3aJaHUH U B IIpoLiecce
Jlabopamopnsie onvimol: HCCIIEI0BATENIbCKOM IEATENbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
OsHakoMIIeHHE ¢ 00pa3LaMH CILIABOB METAILIOB. XUMHUUYECKOI0 COZIEP>KaHuUs, CIIPaBOUHbIE MaTepHUallbl, pecypcsl IHTEpHETA
3aBHCHMOCTB CKOPOCTH PEaKIMH METallla C KHCIOTO! OT IPHPOIBI  rjociie mpeiBaPUTEIIBHON KOHCYIbTALIMH C TI€ar0rOM
MeTaJuia.
Boviuucnenusa

— TI0 YPaBHEHMSIM XUMUYECKHUX PEAKLNH, eciu 00UuH U3 peazeHmos
codeparcum npumect
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Tema 8. BaxkHeliue
METAJJIBI H HX COeIMHEHHUS
(16 v)

Illenounsie Metamnel. Ilonoxenune B Ilepumoguueckoi
cucteMe xumudeckux djemeHToB JI. . Menneneena,
cTpoeHue aroMoB. HaxoxaeHue B mpupoze.

Om3nyeckie U XUMUYECKHe CBONCTBA (Ha MpHUMeEpe HATpUs H
kamust). OKCHABI ¥ TUAPOKCHIBI HATpUs U Kanmusa. [IpumeHenne
IIEJIOYHBIX METAJIJIOB U UX COEIMHCHUM,

IllenoyHo3eMenpHbIE METAJIBI MarHUid H  KaJbILIWMH,
crpoenue atoMmoB. [lonoxxenue B [lepuoauueckoit cucteme
xumuueckux sneMeHToB J[. Y. MenneneeBa. Haxoxnenue

B IIPUPOJIE.

dusnyeckre U XUMMHUYECKHE CBOMCTBa. BajkHeilliue coequHEHUS
KaJbIHs (OKCHI, THAPOKCH, COH). JKécmrocmb 600bl u cnocoovl
e€ ycmpaHeHusi.

Amomunuil. [Tonoxxenue B Ileproanyeckoil cucteMe XUMHUYECKUX
anementoB J. Y. MenneneeBa, crpoenue aroma. HaxoxneHue B
npupoze. Pu3ndecKre U XUMIYECKUE CBOMCTBA. AM(DOTEpHEIC
CBOMCTBA OKCHJA U THAPOKCUA.

Keneso: cocraB, cBOWCTBAa U MOJYYECHHE.
Ileproanueckoil cucTeMe XMMHUYECKHX 3JIEMEHTOB
. Y. Menneneea, ctpoenue aroma. HaxoxxleHue B mpupo/e.
duznyeckue U XUMudyeckue corcTBa. OKCHUIABI, THIPOKCHIBI U
cosm xenesa(Il)

n xene3a(Ill).

Ilonoxkenne B

JdeMoHcTpanun

B3aumopeiicTBre HaTpusi C BOJOU.

OkpaimyBaHue IJJaMEHM HOHAMH HATpUsl M KaJusl.
OxpaivBaHue MmIaMeH! HOHAMU KaJIbIIHS.
BsaumoeiicTBue okcuia KaabIys ¢ BOJOM.
Buneomarepuainsl: ropeHue xene3a B KUCIOPOIE U XJIOpe.

JlaGopaTopHbIe H NPaKTHYeCKHe PadoThI

Jlabopamopruvle onvimoi:

OzHakoMJIeHHE C o00pa3lamMHu aJIOMHHHMS W €ro CIUIABOB.
AmMdoTepHbIe CBOMCTBA I'MPOKCHAA aATIOMUHUSL.

KauecTBeHHbIE peakliMy Ha HOHBI JKelesa.

Ipakmuueckue pabomoi:

No 13. Pemienne 3kCriepUMEHTAIBHBIX 33124 10 TeMe «MeTabh).

Botuucnenun

110 YpaBHCHUAM XUMHWYCCKUX peaKuHﬁ.

OOBACHATE 00IMe 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB 3JEMEHTOB-
METAJJIOB B TPYHINaX U UX COCIMHEHNH C yIETOM CTPOSHHS X aTOMOB.

XapakTepu3oBaTh (PU3NUECKHE W XMMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
METAJUIOB M UX COCTUHEHUH (OKCHIOB, THAPOKCHIOB, COJICH) C ONOPOit Ha
CXEeMy, CHOCOOBI WX MONy4YEHUs, MPUMECHEHHE W 3HAUCHHE B NPHPOJAE U
JKH3HU 4YeNOBeKa.

Pacnio3HaBaTh C MOMOIIBIO KaUE€CTBEHHBIX PEAaKLIUil HOHBI METAIIIOB (MarHus,
KaJbLIVsl, aIFOMUHUS, IIMHKA, Xkene3a (2+), sxkenesa (3+), meau (2+) ¢
UCIIONIb30BaHMEM TaOnuibl "XapakTepHble peakIMd Ha KaTHOHBI".

[InmaHupoBaTh M OCYIIECTBIATH HA MPAKTUKE XUMUUECKHUE SKCIIEPHUMEHTHI,
TIPOBO/IUTH HAOMIO/ICHUS, JIEATh BBIBOJIBI 110 PE3yJIbTaTaM dKCIEPUMEHTA.

CrnemoBath mpaBmiaM Oe3omacHOi paboTel B jabopaTopuy TpH
HCTIONIb30BaHNH XUMHIECKOH TIOCYABI M 000pYyI0BaHUS.

[Tpon3BOANTD BEIYMCIICHHS 110 XUMUYECKUM YPaBHEHHUSIM.

BeicTpanBaTh pa3BEpHYTHIE MUCHMEHHBIE M YCTHBIE OTBETHI C OMNOPOH Ha
nH(popManuio u3 yueOHUKA M CIIPAaBOYHBIX MaTEePUaIOB, TPAMOTHO
HCTIONB30BATh U3YICHHbIN MOHATHHHBIN anmapaT Kypca XUMHH.

Hcrionp30BaTh NpH BBHIIOIHEHNH yUeOHBIX 3aJaHU U B IIpoLiecce
HCCIIEI0BATEIbCKON IESITENIbHOCTH HAY THO-TIOMYIISIPHYTO JIUTEPaTypy
XUMHYECKOTO CO/IePKaHMsI, CIIPaBOYHBIE MaTepualibl, pecypcsl MHTepHeTa
1oCJIe IpeABapUTEIbHON KOHCYIBTAIUH C TIEJarorom

Paszpen 4. Xumus U oKpyxawmas cpeaa (3 4)

43



Tema 9. BemecrBa n
MaTepuaJbl B
JKH3HH YeJIoBeKa

Hosvle mamepuaubl U MEexXHON02UU. Bemecmea u mamepuaiol 6

XapaKTemeBaTb POJIb XUMHWHU B pa3IMIHBIX C(i)ean JACATCIBPHOCTU n}oael‘/i,

N0BCEOHEBHOU HCU3HU Hen08eKd. Xumus u 3@0p06b€. bezonacnoe| OCHOBHBIC BCUICCTBA U MaTCpUaAJIbl, IPUMCHIACMBIC B J)KU3HU COBPEMCHHOT'O

Ucnob3osdarnue sewecme U XuMu4ecKux peakuuﬁ 8 6b1my.

YCIIOBCKA.

(CR))

Ipupoonvie ucmounuxu y2ne6000po0os (y2oib, NPUPOOHBIU 2a3,
Heghmb), nPoOYKmMbl UX nepepabomKu, ux pov 8 6bimy u
NPOMBIUTEHHOCTU.

OOBACHATD YCIOBHUS 0€30MIaCHOTO HCIOIB30BAaHMUS BEIIECTB U XUMHICCKUX
peaxnmii B OBITY.
AHaIM3UpOBATh M KPUTHYECKH OLICHUBATH HH(POPMAIIHIO O BIUSHAN

OcHO8bI 9KON02UHECKOU SPAMOMHOCIU. Xumuyeckoe 3aepa3Herue,  TPOMBIIIICHHOCTH, CEIILCKOT0 X035HCTBA, TPAHCIIOPTA U AP. HAa COCTOSIHUE
OoKpyxcaioujeli cpedvl (npedenvHo Oonycmumas KOHYeHmpayus, OKPYKAromeH Cpelbl.

sewecme — I1/IK).
Ponb xumuu 6 pewienuu sxono02uneckux npoouem.

'YMeTh 0Ka3bIBaTh IIEPBYIO IOMOIb IIPY XUMUYECKUX O3KOTaX U OTPABICHUSIX.
[MpunuMmatk yyactue B 00CYXKICHUH MPOOIEM XMMUYECKOH U 9KOJIOTMYECKON
HANpaBJIeHHOCTH, BBICKa3blBaTh COOCTBEHHYIO IO3UIMIO IO TMpodieMe u

Mpe/iarath BO3MOYKHBIC IIYTH €€ PEIICHHUS ¢ OMOPOoi Ha HH(OPMAIIHIO U3
y4eOHHKA ¥ CITPaBOYHBIC MaTepHAIIbI, pecypchl MIHTepHeTa.
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