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I[TOACHUTEJIbHA A 3AIIMCKA

@OenepanbHas pabodas mporpamMma Mo XUMHH Ui OOYYAIOLIUXCS C 3aJePKKON MCUXHYECKOTO
pazButusa (nanee — 3I[IP) Ha ypoBHE OCHOBHOro 0O0IIero 0Opa3oBaHUS MOJATOTOBIEHA HAa OCHOBE
denepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTENbHOrO CTaHIApTa OCHOBHOTO 0OIIero oOpa3oBaHUs
(ITpukxa3z Munnpocsenienus Poccun ot 31.05.2021 . Ne 287) (manee — ®I'OC O0O0), denepanbHOi
aIaITUPOBAHHON 00pa30BaTEIBLHON MPOTrPaMMBI OCHOBHOTO OOIIEro 00pa30BaHus I 00ydJarOIIXCs
C OTPaHUYCHHBIMH BO3MOXKHOCTAMHM 3710poBbs (IIpuka3z Munnpocsenienus Poccun ot 24 HosOps 2022
r. Ne 1025), ®denepanpHoii pabodeld MporpamMMmbl OCHOBHOTO OOIEro oOpa3oBaHUs MO y4eOHOMY
npeamery «Xumus», OenepaabHOl MPOrpaMMbl BOCIIUTAHUS, C YUYETOM PACIIPEAEIICHHBIX 110 Klaccam
npoBepsieMbIX  TpeOoBaHMii K  pe3yapraraM  ocBoeHus  DenepaibHON  aJanTHPOBAHHOMN
o0pa3oBarebHON MpOrpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUs s OOYUYaIOUIMXCS C 3aJepiKKOH
IICUXUYECKOTO  PA3BUTHUSIM  DJIEMEHTOB  COAEpP)KAaHUS, TPEICTAaBICHHBIX B  YHHUBEPCAIBHOM
kogudukatope 1o XuMuu, KoHuenmuu mpenojaBaHus y4yeOHOro mpeaMmera «XUMHS» B
oOpa3zoBarenbHbIX opranuzanusx PD, peanusyronmx ocCHOBHbBIE 00111€00pa30BaTeIbHbIe TPOrPAMMBL.

[Tporpamma o XUMUHM pa3paboTaHa C IETIbI0 OKa3aHUS METOAMYECKON MOMOINM YYHTEIIO B
CO3J1aHUU paboYell MPOrpaMMebl MO y4eOHOMY MIPEIMETY.

VYueOHblii mpeaMer «XUMHS» BXOAWT B TpeAMETHYI0 o0nacte «EcTecTBeHHOHAy4YHBIE
npeaMeTsl». B cucteme ecTeCTBEHHOHAy4YHOTO 00pa30BaHUs XUMHUS KaK y4eOHBIA MpeaMeT 3aHUMaeT
Ba)XHOE MECTO B MO3HAHWM 3aKOHOB MPUPOABI, (POPMUPOBAHUM HAYYHOW KapTUHBI MHPA, CO3JTaHUU
OCHOBBI XMMHYECKHX 3HAHHUM, HEOOXOIUMBIX JUIsl MOBCEJIHEBHON >KW3HM, HABBIKOB 3JI0POBOTO U
0e30macHOTO Ui 4eJOBeKa M OKpY)KAIoLel ero cpemsl oOpa3a KM3HHM, a TaKKe€ B BOCHUTAHUU
3KOJIOTUYECKOU KYJIbTYpPHI.

YcnemHocTh U3y4eHUs] XUMHUH CBSI3aHA C OBJIAJICHUEM XMUMHYECKHM SI3BIKOM, COOJIOACHUEM
mpaBwi1 Oe3omacHOW pabOThl MPU  BBHINOJHEHHUH XHMHUYECKOTO JKCIHEPUMEHTa, OCO3HAHUEM
MHOT'OYHCJIEHHBIX CBSI3€H XMMUU C IPYTUMH NIPEAMETaMU IIKOJBHOTO Kypca.

[IporpamMma BKJIOYaeT B ce0s OCHOBBI HEOPraHWYECKOW M OpraHMYecKOW XUMHUH. [ TaBHOM
uaeel mporpaMMbl SIBISETCS CO37aHHe 0a30BOr0 KOMIUIEKCA OINOPHBIX 3HAHUN 10 XUMMHH,
BBIPQ)XEHHBIX B (hOpME, COOTBETCTBYIOLIEH BO3pacTy 0OydarOIIMXCsl U UX 0COOBIM 00pa3oBaTeIbHBIM
MOTPEOHOCTSIM.

B comepxaHMM JaHHOrO Kypca IIPEACTABIEHBl  OCHOBOIIOJIAralOUIME  XUMHUYECKHE
TEOPETUYECKHE 3HAHUS, BKJIIOYAIOIINE H3YYEHHE COCTaBa U CTPOEHUS BELIECTB, 3aBUCUMOCTH HX
CBOMCTB OT CTPOEHHUS, INPOTHO3UPOBAHHWE CBOMCTB BELIECTB, HCCIIEIOBAHUE 3aKOHOMEPHOCTEN
XUMHUUYECKUX MPEBPAIICHUN U MyTeH yIpaBJIeHNs UMU B LEJIAX MOJy4eHHUs BEIIECTB U MaTEpUasIoB.

TeopeTnueckyro OCHOBY H3y4€HHS] HEOPTaHMYECKOM XMMHMHM  COCTaBJII€T  aTOMHO-
MOJIEKyJIsipHOe yueHue, Ilepmommueckuit 3axkoH /.M. MengeneeBa ¢ KparkKUMHU CBEICHHSIMH O
CTPOEHHMH aTOMa, BUJIaX XUMHUYECKON CBS3H, 3aKOHOMEPHOCTSX MIPOTEKAHNS XUMHUUECKUX PEAKIIUI.

B u3yuenun kypca 3HaUMTENbHAS POJIb OTBOJUTCS XUMUUYECKOMY SKCIIEPUMEHTY: NMPOBEIECHUIO
MPAKTUYECKUX M Ja0OpaTOpHBIX pPAa0bOT, OMHUCAHUIO PE3YJIbTATOB YUEHHYECKOTO JSKCIEPUMEHTA,
COOJIOICHUIO HOPM U ITPaBHJI 6€30MacHOM paboThl B XUMUYECKOU 1ab0opaTopuu.

Peanu3anus naHHOM mporpaMMbl B Ipolecce OOydeHus Mmo3BosuT oOydvarommumcs ¢ 3IIP
YCBOMTD KJIFOUEBHIE XUMUYECKHE KOMIETCHIIUU U MTOHATH POJIb U 3HAUYEHUE XUMUU CPEIU APYTUX HAYK
0 MIPUPOJE.

N3ydeHrne XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOUINXCS HAyYHOTO MHUPOBO33PEHMUS,
OCBOCHMIO OOIEHAYYHBIX METOAOB (HaOJIOeHUE, HM3MEpPEHHEe, HKCIEPUMEHT, MOJeIUpPOBaHHE),
OCBOEHHUIO MPAKTUYECKOrO MPUMEHEHUSI HAyUYHbIX 3HAHUW, OCHOBAaHHOTO Ha MEXIPEIMETHBIX CBS3SIX C
npenmeramu  «Oxpyxaromuii mup», «®DPusuka», «buonorus», «leorpadus», «Maremartuka» u
dhopMHUpyeT KOMITETCHIINHN, HEOOXOIUMBIE TSI TIPOJOJKEHUS 00pa30BaHusl B 00JACTH €CTECTBEHHBIX
HayK.

W3ydyeHne xumuu crocoOcTByeT pa3BuTHiO y oOydarommxcsi ¢ 3[IP mpocTpaHcTBEHHOTO
BOOOpakeHUs!, PYHKIIMOHAIBHOM IrPaMOTHOCTH, YMEHHS BOCIIPUHUMATh U KPUTUYECKH aHAJIU3UPOBATh
nH(pOpMaIMIO, TPEICTAaBICHHYI0 B pa3IUYHbIX (QopMmax. 3HAYMMOCTh MpeaMeTa Ui pPa3BUTUA
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KU3HEHHOM KommereHImu oOydwaromuxcsi ¢ 3[IP 3akiroyaercs B YCBOGHHHM OCHOBBI XHMHYECKUX
3HaHUI, HEOOXOJUMBIX JUIsl IOBCEAHEBHOM JKM3HHU; HABBIKOB 3710POBOr0 M 0E€30I1aCHOTO IS YelloBeKa
U OKpYXKaroIlei ero cpesl 00pasa Ku3HH; HOPMUPOBAHUH HKOJIOTUIECKOHN KYJIbTYpPHI.

[IporpamMa oTpaxaer coaepkaHue OOy4YeHMs NpeAMeTy «XUMHUS» C Y4EeTOM OCOObIX
oOpa3oBarenbHbIX MOTpeOHOCTEH oOyuaronuxcs ¢ 3[1P. OBnagenne y4eOHBIM MpeaMeToM «XUMHES)
IIPEJCTABISACT ONPEAEICHHYIO TPYIHOCTh A oOydaronmxces ¢ 3[IP. Oto cBa3aHo ¢ 0coOeHHOCTIMHU
MBICITUTEIBHOMN JESATEeNbHOCTH, IEPHUOANICCKIMU KOJIeOaHMSIMH BHUMAHUS, MAJIBIM 00bEMOM HaMsITH,
HEI0CTaTOYHOCThIO OOIIEro 3araca 3HaHWH, INOHM)KEHHBIM IO3HABATEIbHBIM HHTEPECOM M HU3KUM
YPOBHEM PEUYEBOr0 Pa3BUTHUS.

Jlis mpeonosieHUst TpyJIHOCTEH B HM3ydyeHMHM Yy4eOHOro mnpeaMmera «XuUMHUS» HeoO0Xoauma
ajanTanus odbeMa M XapakTepa y4eOHOro marepuaia K MO3HABaTEIbHBIM BO3MOXKHOCTSM JTAaHHOMN
KaTeropuu oOyyarolMXCs, Y4eT MX OCOOEHHOCTEH pa3BUTHA: MCIOJIb30BaHUE AJITOPUTMOB,
BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3€H, IOCTEIIEHHOE YCI0)KHEHNE N3y4aeMOro MaTepuaiia.

[Ipy wM3ydyeHUM XHMMHUM HEOOXOIUMO OCYIIECTBIATH B3aMMOACHUCTBUE HA IOJIMCEHCOPHOM
OCHOBE.

Teopernueckuii MaTepuan peKOMEHAyeTCs U3ydaTh B MPOLIECCEe MPAKTUUYECKON 1eATEIbHOCTH.
Bo3MOXHO BbIETEHHE OTAEIbHBIX YPOKOB Ha PELICHHE 3a/ad B CBS3U CO CIIO)KHOCTBIO aHallM3a
tekcta oOydaroumumucs ¢ 3IIP. Opranuyeckoe €IUMHCTBO MPAKTHUECKOW U MBICIUTEIIbHON
NESITeIBbHOCTH 00yJarOIUXCS Ha YPOKaxX XUMHUHM CHOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOSHHIO
0a3MCHBIX XMMHUYECKHUX 3HaHMA W yMmeHuil. Oco0oe BHHMaHHE NPU H3YYCHUHM XUMMHU YJIENIeTcs
M3YYEHUIO «CKBO3HBIX» MOHATHHA U ()OPMHPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepUaa.

Llenu 1 3a1aun U3yyeHUs ydyeOHOro npeamMera «XUuMus»

OO61mue nenu n3ydyeHus yueoHoro npeamera «XuMus» npeacraniensl B OenepaibHoil padoyeit
IIporpaMMe OCHOBHOTO o01iero oOpa3oBanusi. OHM aKTyaIM3UPOBAaHbI C YYETOM HOBBIX IIPUOPUTETOB
B CHCTEME OCHOBHOTO 00111eT0 00pa30BaHusl, HAPABICHHOCTH 00yYeHHS Ha Pa3BUTHE U CAMOPA3BUTHE
JUYHOCTH, (opMupoBaHHe €€ MHTEJJIEKTa W o0meill KynbTypel. OOydyeHHE YMEHHUIO YUUTHCS H
MPOJIOJKATh CBOE 00pa30BaHUE CAMOCTOSATEIBHO B HACTOSIIIEE BPEMS SIBJISICTCSI OJTHOM U3 BAKHEUIIINX
¢GyHKIMN y4eOHBIX TPEIMETOB, B TOM YHCIE U «XHUMHUN.

Jns obyuarommxcst ¢ 3IIP, tak ke, Kak U JUIi HOPMAaTUBHO DPa3BUBAIOLIUXCSI CBEPCTHUKOB,
OCBaMBAIOIIMX OCHOBHYIO 00pa3oBaTeibHYIO MpPOrpamMmy, JOMHHHpPYIOIIEe 3Haue€HUe MpUOOpeTaroT
TaKHe LEeNH, KaK:

(GopMHpOBaHUE HWHTEUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K COTPYIHHUYECTBY,
CaMOCTOSITEJIbHOMY THPUHATHIO PEIIEHUH, CIOCOOHON alanTHpoOBaTbcsi K OBICTPO MEHSIOIIUMCS
YCIIOBUSIM JKU3HU;

HaIpaBJIE€HHOCTh 00yYeHHUS Ha CHUCTEMAaTH4yecKoe MPUOOIIEHNE yYalIUXCsl K CaMOCTOSITENbHOM
M03HABATENILHON JIeATEIbHOCTH, HAyYHbIM M NPAKTUYECKHMM METOJaM MO3HaHus, (HOopMUPYIOLIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUH;

o0ecriedeHne  YCIIOBHM, CIIOCOOCTBYIOIIMX  MPHOOPETEHUIO  OOy4yarolIMMHUCS — OIbITa
pa3HOOOpa3HOW JEATEIbHOCTH, IO3HAHWS M CaMOIO3HAHHUSA, KJIIOUEBBIX HAaBBIKOB (KIIFOUEBBIX
KOMIETEHIUH ), UMEIOINX YHUBEPCaIbHOE 3HAYCHUE JIJISl pa3IMYHBIX BUJOB JEATEIbHOCTH;

dbopmMupoBaHuEe YMEHHI OOBSACHATH U OLICHUBATH SIBJICHUS OKPY)KAIOILEr0 MUpa Ha OCHOBAaHUU
3HAHUU U OIIBITA, NOJIYYEHHBIX IIPU N3YYEHUU XUMUU;

dbopmupoBaHue y o0Oy4aromMXCsi T'YMaHUCTUYECKUX OTHOUICHWM, TNOHMMaHUS I[€HHOCTU
XUMHAYECKUX 3HAHUH 11 BBIPAOOTKH HKOJIOTUYECKH 11€7IeCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOM
NEeSITeIbHOCTH B LIEISIX COXPAHEHMSI CBOETO 3/10POBbsI U OKPYKaoIllel MPUPOTHON Cpeibl;

pa3sBUTHE MOTHBALlUU K OOy4YEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIIUTAHHMIO Ha
OCHOBE yCBOEHHSI OOIIEYEIOBEUECKUX IEHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpoduiis u
HaNpaBJIEHHOCTH JaJbHENIIEro O0yueHHs.

Kypc HanpaBieH Ha pelieHre cleAyoluX 3a/1a4, 00eceunBaonuX peaanu3alnio JUYHOCTHO-
OPUEHTUPOBAHHOTO M JAEATEJIbHOCTHOIO MOJAXOA0B K 00ydeHuio xumuu oOyuatomuxcs ¢ 3IIP nHa
YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUsA:



dbopMUpOBaHNE TEPBOHAYAIBHBIX CHUCTEMATU3MPOBAHHBIX MPEICTABICHUH O BEIIECTBAaX, MX
MpEeBpalICHUSIX W  MPAKTUYECKOM TMPUMEHEHUH; OBJAJICHHE TOHATUHHBIM  amnmaparoM H
CUMBOJIMYECKUM SI3IKOM XUMHH;

OCO3HaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, XMMUUECKUX MTPEBPALLEHUI HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB KaK OCHOBBI
MHOTHX SIBIIGHUM >KMBOM M HEXHBOW NPUPOIbI; YIIyOJlieHHWE TMpEeACTaBICHUI O MaTepuaIbHOM
€IMHCTBE MUDA;

OBJIAJICHME OCHOBAMH XHUMHUYECKOM TIPAMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBaTh W
OObEKTUBHO OLICHUBATh JKU3HCHHBIC CHUTYallUW, CBA3aHHBIE C XHWMHEH, HaBBIKAMH O€30MAaCHOTO
oOpallleHusi ¢ BEIIECTBAMHU, MCIIOJIb3YeMbIMU B IMOBCEIHEBHON XKU3HU; YMEHHEM aHAIU3UPOBaThb U
IJIAHUPOBATh KOJIOTMYECKU O€30I1aCHOE MOBEACHUE B LENSIX COXPAHEHMs 370POBbsl U OKpYKarolen
Cpelbl;

¢dbopMHUpOBaHUE YMEHHUI YCTaHABIMBAThH CBSA3U MEXAY PEaJIbHO HAOIIONAEMBIMH XUMUYECKIMHU
SBIICHUSIMU U TIPOIIECCaMH, MPOUCXOJSIIIMMU B MUKPOMHPE, OOBSCHATH MPUYMHBI MHOT000pasus
BELIECTB, 3aBUCUMOCTb HUX CBOWCTB OT COCTaBa M CTPOEHHUSA, a TAKXKE 3aBUCHUMOCTb IPUMEHEHUS
BEIIECTB OT UX CBOICTB;

IPUOOpPETEHUE ONbITA MCIIOJIB30BAHUS PA3IMYHBIX METOAOB M3Y4YEHMsI BELIECTB, HAOIIONCHUS
3a UX MPEeBPAICHUSIMH PU MTPOBEACHUH HECIOKHBIX XUMHUECKHX SKCIIEPUMEHTOB C MCIIOJIb30BAHUEM
naboparopHOTo 00OPYIOBaHUS U TPUOOPOB;

dbopmMupoBaHue MPEACTABICHUI O 3HAYEHUHW XUMUYECKONW HAyKH W PEUICHHH COBPEMEHHBIX
9KOJIOTUYECKUX NpoOjeM, B TOM 4YHCIE B MPEIOTBPALICHUH TEXHOI€HHBIX M SKOJOTHYECKUX
KaracTtpod.

Oco0ennocTu 0TOOpPa M aJaNTAIIMN Y4eOHOT0 MaTepHAaJIa M0 XUMHH

OO0yuenne yuyeOHOMY IpeaMeTy «XUMUS» HEOOXOJUMO CTPOUTH Ha CO3/IaHUU ONTHUMAaJIbHBIX
YCJIOBUHM Il YCBOEHUSI MporpamMMmHoro Marepuana oOydaroumumucs c¢ 3IIP. bonbmioe BHHUMaHMe
JOJKHO OBITH y/IEJIeHO 0TOOPY yueOHOro MaTepralia B COOTBETCTBUU C MPUHIUIIOM JOCTYITHOCTH MpU
coxpaHeHHHu oOmero ©6a3oBoro ypoBHI. OH JOMKEH 1O COJACPKAHUID H 00beMy OBITh
allanTHPOBaHHBIM i oOydaromuxcs ¢ 3IIP B cooTBeTcTBUM ¢ UMX 0COOBIMH 0Opa30BaTENbHBIMHU
notpebHocTsiMu. Cnemayer oOJeruyuTh OBiaJieHne maTepuanioMm oOydarommmucs ¢ 3I1P mocpeactBom
€ro JeTalbHOr0 OOBSACHEHHS C CHCTEMaTHMYECKUM MOBTOPOM, MHOTOKPATHOM TpPEHUPOBKOW B
MPUMEHEHUH 3HAaHUM C MCMOJIb30BAaHUEM IPHUEMOB AJITOPUTMHU3ALNU U BU3YAJIbHBIX ONOp, O0yYeHUs
CTPYKTYpUPOBAHHUIO MaTepHana.

bonbuioe 3HayeHwe i1 MOJHOLIEHHOTO YCBOEHHUs Y4eOHOro Marepuaja HMEeT omopa Ha
MEXITPeIMETHBIE CBS3M BOIIPOCOB, M3y4aeMbIX B JJAHHOM Kypce, ¢ TaKUMHU Y4E€OHBIMH IpeIMEeTaMu
kak «['eorpadus», «Pusmuka», «buomorus». Ilo3Bonsas paccmarpuBaTh OAMH M TOT ke Y4EOHBII
MaTepual C pasHbIX TOYEK 3pEHHUs, MEXIPEAMETHbIE CBSI3U CIIOCOOCTBYIOT €ro JIydllemy
OCMBICIIEHHI0, 00JIee MPOYHOMY 3aKPEIUICHUIO MOJIyY€HHbBIX 3HAHUN U MPAKTUYECKUX YMEHHI.

[Tpy moAroTOBKE K YpOKaM YUUTEINb JTOJDKEH MPelycMOTPETh (POPMHUPOBAHKE Y O0yUarOIIUXCS
YMEHHI aHaIu3upoBaTh, CpaBHUBATh, 0000IIaTh U3y4yaeMblil MaTepuall, IUIAHUPOBATh MPEACTOSIIYIO
palboTy, OCYIIECTBIATH CaMOKOHTPOJb. HeoOXoAMMO TMOCTOSHHO CHEAUTh 32 MPABHUIBHOCTBIO
pedeBoro opopmiieHHs BbICKa3blBaHUM oOyuatomuxcs ¢ 311P.

B cBa3M ¢ 0COOEGHHOCTSMH TOBEACHUSM JIeATeNIbHOCTH, oOyvaronmxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTAaHU30BAHHOCTH) HEOOXOIUM CTPOKANIIMI KOHTPOIb COOJIFOICHUS TTPaBUII
TEXHUKU 0€30IaCHOCTHU TPH MPOBEICHUU JTA00OPATOPHBIX pabOT B XMMUYECKOM KaOUHETe.

IlpumepHsbie Buabl aesiTeJbHOCTH oOy4yarommxca ¢ 3IIP, o0yciioBieHHBbIE 0CO0BIMH
o0pa3oBaTeIbHBIMH NMOTPEOHOCTSIMU M O00ecleYHBAKOIINE OCMBICICHHOE OCBOCHHE COACP/KAHUU
o0pa3oBaHusi N0 npeaMeTy «XUMHI»

Copneprxanue BUIOB AearenbHOCTH oOyvaromuxcs ¢ 3I1P Ha ypokax XuMuuM onpezaensercs ux
0coObIMu  00Opa3oBaTenbHbIMU TOTpeOHOCTSIMH. [lomMmumo mupoko ucnonb3dyeMbix B DOII OO0
o0mux Juig BceX OOyYaloImuXxcs BUAOB JEATENBHOCTH CJENyeT YCWINTh BHJBI JAEATENbHOCTH,
cnenu@uaHbIe UTSI JAaHHOW KaTeropuH OOYYarOIIMXCS, IJIs OOECIEYeHHS OCMBICIEHHOTO OCBOCHMSI
coJiepKaHusl O0Opa3oBaHMs MO NPEAMETY: YCHUJICHHE NPEAMETHO-NIPAKTUYECKON JesSTeNbHOCTH C
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aKTUBH3ALlMEW CEHCOPHBIX CUCTEM; YEPEIOBAHUE BUJOB JESATEIBHOCTH, 3aACHCTBYIOUIMX pPa3INYHbIE
CEHCOpPHBIE CHCTEMbI; OCBOEHHE MaTepualla ¢ ONOPOM Ha aJrOpPUTM; «IIOLIArOBOCThY» B H3Y4YEHUU
MaTepHuaia; MCIOJIb30BaHUE JIOTOJHUTEIPHON BU3YaJbHOW OMOpPHI (IUIaHBI, 00pa3Ibl, CXEMBI,
11a0JI0HBI, ONOpHbIe Tabmuipbl). us pazButus y oOydaromuxca ¢ 3IIP ymenust nenaTb BBIBOJBI,
(bopMHpPOBaHUS TPAMOTHOTO PEUYEBOT0 BBHICKA3BIBAHHS HEOOXOIMMO HCIIOJIB30BATh OMOPHBIEC CIOBA U
kiuie. Ocoboe BHUMaHUE ClIeAYeT YAeIUTh O0YUEHUIO CTPYKTYPHUPOBAHUIO MaTepraa: COCTaBJICHUE
PUCYHOUYHBIX M BepOaJbHBIX CXEM, COCTaBJICHHE TaOJHWI, COCTaBJICHUE KiaccHuuUKanmum ¢
0003HAYEHHBIMY OCHOBaHUSIMU JJIS1 KIACCU(HUKALIMM U HAIIOJHEHUE UX IIpUMEpaMH U Jp.

[TpumepHas TemaTuyeckas u TEpMUHOJIOTHYecKas jiekcuka coorBercTByeT @OIT OOO0.

Jnsa obywaromuxces ¢ 3IIP cymiecTBeHHbIMH SIBJISIFOTCS HpPUEMBbl PabOThl C JIEKCHUECKUM
MaTepuaioM no mnpeamery. [IpoBomuTcst crnenumanbHas padoTa MO BBEACHHIO B aKTHBHBIN CIIOBAaph
00yy4aroImuxcst COOTBETCTBYIOIEH TepMUHOJIOTUH. V3ydaeMble TEpPMUHBI BBOJSATCS HAa IOJIMCEHCOPHOM
OCHOBE, 00s13aTeIbHa BU3yalbHas MOAJEPKKA, AITOPUTMBI pabOTHI C ONPEACTICHUEM, OTIOPHBIE CXEMBbI
IUIs aKTyalu3aluyd TEPMUHOJIOTUH.

Mecto yyedHoro npeamera «XuMusi» B yueOHOM ILIaHe

B coorBerctBUM ¢ @DenepanbHbIM < TOCYJAapCTBEHHBIM 00pa3oBaTeIbHBIM  CTaHAAPTOM
OCHOBHOTO 00miero oOpa3oBaHusi Y4eOHBIH mpenMeT «XHWMHS» BXOTUT B TPEAMETHYIO 001acTh
«EcTecTBeHHOHAYYHbIE NTPEIMETHI» U SIBJIAETCS 00s3aTEeIbHBIM JUISl H3YUEHUS.

VY4eOHbIM MIaHOM Ha €€ u3yueHHe oTBeJeHO 136 yd4eOHBIX 4acoB — 1O 2 4 B Henenmo B 8 U 9
KJIaccax COOTBETCTBEHHO.

Conepxanne y4yeOHOro mpeamera «XuUMHs», MpeacTaBieHHoe B PDenepanabHON pabdoueit
nporpamme, cootBerctByeT DI'OC OOO, paspaborano c¢ yuetom DenepanbHOil OCHOBHOM
00pa3oBaTeNbHON MPOrPaMMBbl OCHOBHOTO O0IIEro oOpa3oBaHUs MO y4eOHOMY IMpenMeTy «XuMHS,
coorBercTBYeT denepanbHOM aganTUpOBaHHON OCHOBHOM 00pa30BaTEeNIbHOW HMpOrpaMMe OCHOBHOI'O
o01iero o6pazoBaHus 00YUAIOIIMXCS C 33aJIePKKON ICUXUIECKOTO Pa3BUTHSL.

Xapakrepuctuka odyyawiuxcs ¢ 3I1P

Ob6yuatomuecs ¢ 3IIP — 3To aeTu, uMeroImue Hel0OCTaTKU B MCUXOJIOTHYECKOM Pa3BUTHUH,

noareepxaeHHsle [IMIIK u  mpenmsitcTByronue NOJIy4deHHIO OOpa3oBaHMs 0e€3  CO3JaHMs

CliICaJIbHBIX YCHOBHﬁ.

Ob6yuatomuecs ¢ 3[IP xapakTepu3yroTcs ypOBHEM pa3BUTHs HECKOJIbKO HM)KE BO3PACTHOM
HOpPMBI, OTCTaBaHHE MOXET MPOSBIATHCS B LEJIOM WU JIOKAJBHO B OTIENbHBIX (PYHKIMIX
(3amMenneHHBIH TEMIT WM HEPAaBHOMEPHOE CTAaHOBJIEHHWE I[103HABATEIbHOW JI€ATEIbHOCTH).
OTtMmeuaroTcs HapylIeHNs: BHUMaHUS, TaMSITH, BOCIIPUSATHUS U IPYTUX IMO3HABATEIbHBIX MPOLIECCOB,
YMCTBEHHON pabOTOCIIOCOOHOCTH U 1I€JIEHANPABIEHHOCTH JESTENIbHOCTH, B TOM UM MHOW CTEIEHH
3aTPyIHSIONINE YCBOCHUE IKOIBHBIX HOPM U HIKOJIBHYIO aJIalITAI[MIO B LIETOM.

Bce o6yuaromuecs ¢ 3P ucnpIThIBatOT B TOM MM MHOM CTENEHU BhIpayKEHHBIE 3aTPyTHEHUS
B YCBOGHHMM YUY€OHBIX IIPOrpaMM, OOYCJIOBJI€HHBIE HEIOCTATOUYHBIMH IO3HABATEIbHBIMU
CIOCOOHOCTSIMH, CHEIU(PUUYECKUMH PACCTPONCTBAMHU ICUXOJOTHYECKOrO Pa3BUTHS (IIKOIBHBIX
HaBBIKOB, PEYH U JIp.), HAPYIICHUSIMH B OpraHU3alluu JAEATEIIbHOCTH /UM noBeeHus. O0muMu 11t
Bcex oOyuatommxcs ¢ 3IIP sBastoTcs B pa3sHOM CTENEeHU BbIpAKEHHbIE HEAOCTATKU B
(GOpMUPOBAHUM BBICHIMX MCUXUYECKUX (YHKIHM, 3aMenIeHHBbIH TeMn JHO0 HEpaBHOMEPHOE
CTAaHOBJICHUE II03HABATEIbHOW JESITEIBHOCTH, TPYAHOCTH IIPOM3BOJIBHOM CaMOpETyJIsLUU.
JlocTarouHo 4YacTo y OOy4aromMXCsl OTMEYAIOTCS HapyLIeHHs pPEYeBOM M MENKOH pydHOil
MOTOPHKH, 3PUTEIBHOTO BOCHPUATUS U TMPOCTPAHCTBEHHOW OPUEHTHUPOBKHU, YMCTBEHHOM
paboTOCIOCOOHOCTH U AIMOIIMOHAIIBHON chephl.



COJAEPXAHHUE YUEBHOI'O ITPEAMETA «XUMUMS»

COJAEPXXAHUE OBYYEHUS B 8 KITACCE

[lepBoHavaIbHBIE XUMUYECKUE MTOHSATHUS

[Ipeamer xumun. *Posib XuMuU B )kU3HU denoBeka.™ Tena u BemectBa. @u3nueckune cBOWCTBA
BEILIECTB. ATperarHoe COCTOSIHME BellecTB. *XuMus B cucTemMe Hayk.*UucTeie BemiecTBa U CMECH.
Crnioco0s1 pasnenenus cmeceil. [IpaBmna Ge3omacHoro oOpamieHus ¢ BEIIECTBAMU U J1ab0paTOpHBIM
obopynoBanueM. *IloHsITHE 0 METOAAX MTO3HAHUS B XUMUU. ™

ATOMBI M MOJIEKYJbl. XMMHUYECKHE 3JEMEHTHI. 3HAKH (CHUMBOJIBI) XUMHUYECKHX JJICMEHTOB.
OTtHocuTenbHas aToMHasi Macca. [IpocThie U CloKHbBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass ¢hopmysa. BaaeHTHOCTP aTOMOB XMMHYECKUX 3JIEMEHTOB. *3aKOH IOCTOSTHCTBA
coctaBa BelecTB.*OTHOCUTEIbHAS MOJICKYJIsIpHast Macca. MaccoBas 107151 XUMHUYECKOTO 3JIEMEHTa B
COEIMHEHMH.

Pu3nyecKnue U XUMUYECKHE SBJIICHUSA. XUMUYECcKas peakuus. [[pu3Haku XUMUYECKUX PEaKIU.
YpaBHEHHS] XMMHUYECKUX PEaKIUid. 3aKOH COXpaHEHHUsI Macchl BemecTB. Kiaccudukamuss XuMUIeCKUX
peakiuii (CoeuHEeHus1, Pa3I0KEHU, 3aMEIICHHS, OOMEHa).

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW IMOCYAOH, C MpaBUJIamMH pabOThl B
nabopatopuu ¥ TpuéMamMu OOpalIeHHs C JIA0OpPaTOpPHBIM OOOPYIOBAHWUEM; W3YYCHUE W OIKCAHUE
(bM3MYECKUX CBOMCTB 0OOpaslloB HEOPraHWYECKHUX BEIICCTB, HaOMIOACHHE (PHu3MYecKuXx (TUIaBlIeHUE
BOCKa, TasiHUE JIbJa, PACTUPAHUE caxapa B CTYIKE, KUMEHWE U KOHJICHCAIUS BOJABI) U XUMHUYECKUX
(ropeHre CBeYM, NMPOKATMBAHUE MEIHOM IPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KHCIOTOW) SIBICHUH,
HAOIOZICHWE W ONHMCAHWE IPU3HAKOB TIPOTCKAHWS XUMHYCCKUX peakiuil (pasjokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHCIOTBHI C XJOpPHAOM Oapus, pasinokeHue ruapokcuaa memau (II) mpum
HarpeBaHuH, B3aMMOJAEHCTBUE Xkeine3a ¢ pacTBopoM coiu Meau (II));u3yuenue criocoOoB pasaeneHus
cMecel (C TOMOIIBI0 MarHuTa, (UIBTPOBAaHME, BBIMAPUBAHWE, JUCTUUIALMS, XpomaTorpadus),
MIPOBEJICHUE OYMCTKU TIOBAPEHHOW COJIM; HAOJIO/IEHWE M OMUCAHUE PEe3YNIbTATOB MPOBEIACHUS OIBITA,
WLUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl; CO3aHNE MO/IETIe MOJIEKY (IIapOCTEPIKHEBBIX ).

BaxxHeilmune npeacTaBuTeNIn HEOPraHUYECKUX BEILIECTB

Boznyx — cmecp raszoB. CocrtaB Bo3ayxa. Kucinopon — 37€MEHT M IPOCTOE BELIECTBO.
Haxoxnaenue kucinopoga B mpupoje, (pusmyeckue M XMMHUYECKHe CBOMcTBa. Peakuun ropenus
IOPOCTBIX U CHOXKHBIX BemiecTB. CrocoObl TOJMY4YEeHUs KHUCIOpOAa B JlabopaTopuu *u
npoMblnieHHocTH. *[Ipumenenne kucinoponaa. Ilonarue o0 oxcupax. Kpyrosopor kucimopona B
npupoje. *O30H — auoTponHas MoAU(UKALUS KUCIOPOIa.

TeroBoil 3(pdekT XuMUYECKOW peakiud, TEePMOXUMHUYECKHE ypaBHEHHUS, OJK30- U
SHAOTEPMHUUECKUE peakuu. TOIIMBO: yroib U METaH. 3arpsA3HEHNUE BO3/lyXa, YCUIEHUE TAPHUKOBOIO
s dexra, pazpylieHue 030HOBOTO CIIOS. ™

Bonopon — anemeHT u mpoctoe BeuiectBo. HaxoxxaeHue Bojopoja B npupoje, Guzndeckue u
XUMHYECKHE CBOMCTBA (Ha TNpUMEpe B3aUMOJIEHCTBUS C HEMETalIaMH M OKCHJIaMH METAJlJIOB),
pUMeHeHHe, *crocoObl nonydyeHus. *IIoHsTHe 0 KUCIO0TaX U COJISX.

KonmuectBo BemecTtBa. Mosb. MossipHasi Macca. 3akoH ABoraapo. MomsipHblid 00bEM Ta3o0B.
Pacuetsl mo xumuueckoit opmyre. PacyeTsl MaccoBOiM J0M XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUH,
KOJIMYECTBA BEIECTBA, MOJISIPHOM Macchl, MOJSIpHOrO oObeMa Ta3oB. Pacdé€rbl 1Mo XUMHUYECKUM
YPaBHEHUSIM.

*@uznueckne cBoWcTBa BOAbl.*Boma. Ee coctaB, crpoenme u Monekynbl. *Boma kak
pactBoputenb. *PacTtBopsl. *TloHSATHE O HACHIIIEHHBIX M HEHACBHIEHHBIX pacTBopax. lloHsTHe
pacTBOpUMOCTH BellecTB B Boje.* Pacuer mMaccoBoif J0iM BellecTBa B pacTBOpe (MPOIEHTHAs
KOHIIeHTpausi). MaccoBasi 10l BEIIECTBAa B pacTBOpe. *XUMHUECKUE CBOMCTBA BOJBI (Pa3fioKEHHE,
peakuuu ¢ HaTpUeM, OKCUIOM Kaublius, okcuaoM cepsl (1V) peakuuu ¢ meramuiamMu, KUCIOTHBIMU U
OCHOBHBIMH OKcHamu). [lonsitue 00 ocHoBaHUsAX. Poib pacTBOpOB B MPHPOJIE U B KU3HU UYEJIOBEKA.
KpyroBopot Bozbl B ipupoie.*3arpsisHeHre NpupoaHbIX BoA. OXpaHa U OYHCTKA MPUPOIHBIX BOJI.
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Baxwneiimme kiaccel HeopraHuyeckux coenmHeHuid. Kiaccudukanmss HeopraHmdeckux
coequHeHnil. Okcunapl: cocTaB, Kkiaccuukanus (KUCIOTHBIE, OCHOBHBIE, *aM(doTepHEIE,
HeconeoOpasyrome - Ha npumepe okcuupa yriuepoxa  (II) wm okcmma  asora (1)),
HOMeHKIaTtypa. **[lonyyeHne* HXUMHUYECKHE CBOWCTBA OKCHAOB (B3aUMOJEWCTBUE C BOJIOM,
Kkuciaotamu, Imenodamu). OcHoBanus. Knaccudukanmss ocHoBaHWi: IENOYM W HEPACTBOPUMBIC
ocHOBaHMs. HoMeHknaTypa OCHOBaHHUM. ®usznueckue M XUMUYECKHE CBOMCTBA OCHOBaHUU
(B3auMoielicTBUE C OKCHJIAMU HEMETAJUIOB, KUCIOTaMH, cosisiMu). *TlonydyeHre ocHOBaHUN. ™

Kucnotel: coctaB, kiaccudukanus, HOMEHKIATypa, (U3NYECKUE M XMMHUYECKHE CBOICTBa
(B3auMoielicTBHE ¢ METaUIaMU, OCHOBHBIMU OKCHIAMH, OCHOBAHUSIMH, COJISIMH, HAa IIPUMEPE COJISTHON
U CEepHOH KHCIOT), *crocoObl momydeHus.* Psng aktuBHOocTH MetauioB H. H. bekerosa. Connm
(cpennue): HOMEHKJIATypa CoOJiei, *CrocoObl MOJIy4eHHUsS™, B3aUMOJICMCTBUE COJIEM C MeTallllaMu,
KHCIIOTaMH, IIeJI0YaMU U COJISIMH, IPUMEHEHHUE.

[Tonsitue 06 amdoTepHBIX TUAPOKCHAAX (Ha MpUMEpe IUHKAW *aIIOMUHUS XUMHUYECKHE
CBOICTBa (B3aUMOJEHCTBHE C KUCIOTaMU U ILIE€JI0YaMHU, Pa3iokKeHHe IPU HArPEeBaHUM) U MOJydeHue. ™

['enernyeckas cBsi3b MEXAY KjacCaMU HEOPraHMYECKUX coequHeHH. ['eHeTnueckue psaasl.

XUMUYECKUH SKCIIEPUMEHT: Ka4yeCTBEHHOE OMpe/esIeHuEe COAEpKaHUs KUCIOPOoJa B BO3AYXE;
MOJTyYeHHE U U3yUeHHUE CBOMCTB KMCIIOPO/1a; HAOIIOACHNE B3aUMOJICHCTBHS BEIIECTB C KHCIOPOAOM U
yCIIOBUSI BOSHUKHOBEHHMSI M TIPEKpaIlieHUs] TopeHus (Iokapa); O3HaKOMIIEHUE ¢ 00pa3liaMu OKCHJIOB U
OMHMCaHUE MX CBOMCTB; MOJIyYCHUE U M3yYEHUE CBOMCTB BOAOpOa (TopeHue); HabmoieHne o0pasiion
BEIIECTB KOJUYECTBOM | MOIb; MCCIEOBaHUE OCOOCHHOCTEH pacTBOPEHHS BEIECTB C PA3IUYHOM
pacTBOPUMOCTBIO; MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHONM MacCOBOW JOJIEd pacTBOPEHHOTO
BEIIECTBA; B3aMMOJICHCTBUE BOJABI C METAUIaMH (HATPUEM U KaybliieM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB); OIPEJEICHUE PACTBOPOB KHCIOT U ILIEJIOYEH € IOMOIIbIO HMHAUKATOPOB;
uccienoBaHre 00pa3lloB HEOPraHMYECKHX BEIIECTB PAa3IMUYHBIX KJIAcCOB; HAOIIOJEHUE W3MEHEHUS
OKpPaCKHM MHJIMKATOPOB B PACTBOpAX KUCJIOT U LIeJlouel; u3ydyeHue B3aumozeiictaus okeua meau(ll) c
pacTBOPOM CEpHOM KHCJIOTBHI, KHUCJIOT C MeTalUlaMH, peakuuid HeUTpalu3aluu; MNOoJydeHHe
HEPACTBOPUMBIX OCHOBAHHIl, BBITECHEHUE OJIHOIO MeTajlla JAPYTUM W3 pacTBOpa COJIM; pEIICHHE
SKCIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BaxkHelme Kiaacchl HEOPraHUUECKUX COSIUHEHUIN».

*): *

Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema XUMUYECKUX 21eMeHToB /1. 1.
MenneneeBa. CTpoeHre aToMOB. XuMu4eckas CBsA3b. OKHCINTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

[lepBble MONBITKM KJIACCU(PUKALUU XUMUYECKUX 3JeMeHTOB. lloHATHE O rpynmax CXOAHBIX
3JIEMEHTOB (ILEJIOYHBbIE U IIEIOYHO3EMENIbHbIE METANJIbl, TaJOr€Hbl, HHEPTHBIE Ta3bl). *DIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIE OKCUIBI U TUAPOKCUABL. ™

Ilepunonnueckuil 3akoH. [lepuoanueckas cucrema xumMudeckux snemenTos [, . Menzaeneesa.
Koporkonepuoanass u  *mmHHonepuoaHas™¢popmbel  Ilepuonnueckoil  cuCTeMbl  XMMHYECKHX
snemenToB JI. U. MengneneeBa. Ilepuonsl u rpynnsl. DU3UYECKUN CMBICI IOPSAKOBOIO HOMEpA,
HOMEPOB MEPUOJA U TPYIIIbI IJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX siaep.*M3oTonbl.* DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
o0oouek aromMoB mepBhIX 20 xumMudeckux 3neMeHToB [lepuoanueckoii cucremsl J[. 1. Menneneena.
XapakTepUCTUKa XUMHUYECKOrO 3JIEMEHTAa IO ero nosioxkeHuto B Ilepuommueckont cucreme /. U.
Menneneena.

*3aKOHOMEpPHOCTH M3MEHEHHUS! CBOMCTB 3JI€MEHTOB MAJIbIX MEPHUOJO0B U TJIaBHBIX MOJTPYI, B
3aBUCHUMOCTH OT aTroMHOro (mopsakoBoro) HoMmepa 3HaueHue Ilepuoanueckoro 3akoHa H
Ilepuonuueckoil CHUCTEMBl XMMHYECKUX DJIEMEHTOB I pPa3BUTUS Hayku u mpaktuku. [l W.
MenpneneeB — y4€HBIA U TPAKIAHUH. ™

XuMunueckas CBS3b. KoBanenrnas (monspHast u HENoJIsIpHast) CBS3b.
*DNEeKTPOOTPHUIIATETLHOCTh ATOMOB XUMHUYECKHX AJIEMEHTOB.* VloHHas CBSI3b.

Crenenp okucieHus. OKUCINTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iponecchl okuciaeHus u
BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEH.

XUMHUECKUH HKCIEPUMEHT: H3yueHHe o0Opa3loB BEIIECTB METAJIOB M HEMETaJUIOB;
B3aMMOJCHCTBUE THAPOKCHAA IMHKA C PACTBOPAMM KHCIOT M IIEJIOYEH; IPOBEICHHUE OIBITOB,
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WUIIOCTPUPYIOIIMX TPUMEPBl  OKHUCINUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (FOpEeHHE, pPEaKLHH
pa3oXKeHus, COEIMHEHHU).

MexipeameTHbIe CBSI3U

Peanuzanus MeXnpeaMETHBIX CBsI3ed MPHU U3yYECHUH XUMHUHU B 8 KJIACCE OCYILIECTBIISETCS Yepes
HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAyYHbIX IOHATHUN, TaK W IOHATUH, SBIAIOLIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX TPEIMETOB €CTECTBEHHO-HAYUYHOTO IIHKIIA.

OO0me ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAY4YHBIH (DaKkT, TUIOTE3a, TEOPHs, 3aKOH, aHAJM3,
CUHTE3, Kjaccu(UKaus, IepuoAUYHOCTb, HA0II0IEHUE, SKCIEPUMEHT, MOJICIMPOBaHIE, U3MEPEHUE,
MO/JIETIb, SIBJICHUE.

Ousuka: MaTepus, aroM, OJJIEKTPOH, TNPOTOH, HEWTPOH, HWOH, HYKIUJ, H30TOIbI,
PalMOaKTUBHOCTb, MOJIEKYIIA, SJEKTPUUECKUNA 3apsi]l, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHHE
BELIECTBA, ra3, GU3NYECKUE BEIUYUHBI, €AMHULIBI U3MEPEHHUs1, KOCMOC, TIaHeThl, 3BE3/1b1, COIHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPaAJbl, TOPHBIE MOPOAbI, MOJE3HBIE HCKOMAEeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

COJEP)KAHUE OBYYEHUA B 9 KJIACCE

BemectBo u xuMuueckas peakius

Ilepnonnueckuit 3akoH. [lepuoanueckas cucrema xumuueckux diemeHToB /1. . Menneneesa.
CrtpoeHue aTtomMoB. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOMCTB XMMHYECKHX JJIEMEHTOB MEPBBIX TPEX
NEPUOJOB, KalMs, KaJdbLUUs M HUX COCIUHEHUHM B COOTBETCTBUM C TIOJOKEHUEM D3JIEMEHTOB B
[leproauueckol CUCTEME U CTPOEHUEM MX ATOMOB.

CrpoeHue BemecTBa: BHUAbl XUMHUYECKOM CBSI3U. THIBI KPUCTAUIMYECKUX PEIIETOK,
*3aBUCUMOCTH CBOMCTB BEIIECTBA OT THUIIA KPUCTAITMYECKON PEIIETKH U BUAA XUMUUECKOU CBSI3U.™

Knaccudukanus W  HOMEHKJIATypa HEOPraHMYECKHUX  BEIIeCTB (MEXKAyHapoaHas U
TpUBHAJIbHASI). XWMHUYECKHE€ CBOWCTBA BEMIECTB, OTHOCSIIMXCS K Pa3IMYHBIM  Kjaccam
HEOPraHUYECKUX COCANHEHUH, TeHETUYECKAsl CBSI3b HEOPIraHMYECKUX BEIIECTB.

Knaccudukammss XuMUUECKUX pPEaKIUid MO Pa3IUYHBIM TpH3HAKaM (110 YUCITYy U COCTaBY
Y4aCTBYIOIIUX B PEAKIMH BEILIECTB, MO TEMI0BOMY 3D QeKTy, T0 M3MEHEHUIO CTENeHEeH OKUCIEHUS
XUMHUYECKHUX 2JIEMEHTOB, *110 00paTUMOCTH, 110 YYaCTHIO KaTaiau3aropa).* JK30- U IHAOTEPMUUECKUE
peakuuu. *TepmoxuMuyeckrue ypaBHeHUS. ™

*TlonsATHE O CKOpPOCTH XuUMHUYecKkod peakiuu. [Tonste 00 oOpaTHUMBIX U HEOOPATHMBIX
XUMHUYECKUX peakiusax. [IoHsITHE 0 TOMOTE€HHBIX U TeTEPOTeHHbIX peakuusx. [lonstue o xuMmuyeckom
paBHOBecun. CMeIIeHne XUMUYECKOTO paBHOBECHs. DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON
PEaKIny 1 MOJ0XKEHHE XUMHYECKOTO PaBHOBECHS. ™

OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIIUH, DJIEKTPOHHBIM  OallaHC  OKHCIHUTEIHHO-
BOCCTAHOBUTENBHOUN peakunu. CocTaBleHnEe YPaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINUN
C MCIIOJIb30BaHUEM METO/1a AJIEKTPOHHOTO OanaHca.

Teopust 31EKTPOIUTUYECKON AUCCOLMAIMH. DIEKTPOIUTHUECKAsT AUCCOLMALMS. DIEKTPOIUTHI
1 HedNeKTpoauThl. KaTnoHsl, aHWOHBI. *MexaHu3M TUCCOIMAIIMN BEIIECTB C Pa3IUYHBIMH BHIAAMHU
xumuaeckoi csizu. [lonstue o crenenu aucconuanuu. *CuiabHbIE U cla0ble IEKTPOIUTHI.

Peakuun noHHOro oOMeHa. YcCiIOBUSA MNPOTEKaHHWsS peakluil HMOHHOrO OOMeHa 10 KOHIIA.
[TonHble U COKpalIEHHBIE HOHHBIE YPABHEHUS pEaKIHil. XMMUYECKUE CBOMCTBA KUCIOT, OCHOBAHUN U
coJieil B cBeTe IMpecTaBIeHH 00 3neKkTpoauTuyeckoil nucconnanuu. Cpena pactsopa. KauectBeHHble
peaKiuy Ha KaTHOHBI U aHUOHBIL: XJIOPUI-, OpPOMUA-, HOIUI-, CyIb(haT-, KapOOHAT-, CHIIUKAT-, ocdar-
AQHUOHBI; TUAPOKCUI-UOHBI; KATHOHBl AMMOHHUS, MarHus, KaiblUs, alloMUHUS, kene3a (2+) u (3+),
Meau (2-+), IMHKA, TPUCYTCTBYIOININE B BOJHBIX PacTBOpax.

XUMHUYECKUH OKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPUCTAUIMYECKUX PEIIETOK
HEOpPraHMYECKUX BEIIECTB — METaNIOB W HeMeTawioB (TpaduTa W anmasa), CIOKHBIX BEIIECTB
(x7mopuaa HaTpus); HCCIEIOBAaHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOH peakiuu OT BO3AEHCTBUS
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pa3MUUHBIX  (AKTOPOB; HCCIIENOBAHME DJICKTPOIPOBOAHOCTH  PACTBOPOB  BEIIECTB, Ipoliecca
JMCCOLMALIUU KUCIIOT, Liejo4el U cosieil (BO3MOXHO MCIOJIb30BaHUE BUIEOMATEPHAIIOB); IIPOBEICHUE
OIBITOB, WUTIOCTPUPYIOUINX MPU3HAKK MPOTEKAHUS PEaKIii MOHHOrO oOMeHa (00pa3oBaHUE OCalKa,
BBIJICJICHUE Tra3a, OOpa30BaHUE BOJbl); OINbBITOB, WUIIOCTPUPYIOIIMX IPUMEPbl OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX PEAKLUI (TOpEHHE, peaKlUuu pa3joKEHUs, COCIUHEHMS); pacllO3HAaBaHUE
HEOPraHMYECKUX BEIIECTB C IOMOLIbI0 KAYECTBEHHBIX peaklUi Ha HOHBL;, pELICHue
9KCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemeranisl 1 UX cOeIMHEHMSI

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHBIE CTENCHH
okucineHus. CrpoeHue M (U3NYECKHE CBOICTBA IMPOCTHIX BEIIECTB — TajlOTeHOB. XHUMHYECKHE
CBOMCTBa Ha mpuUMepe Xjopa (B3aUMOJCHCTBHE C MeTallylaMM, HEMETalslaMd — BOJOPOJIOM U
kuciaopoaoM, *menouamu®).  XsopoBojopon. CoinsiHas — KMCIOTa, XMMHUYECKME  CBOMCTBA,
*nonmydyenue®, mnpuMmeHeHue. *JlelicTBHMe XJjopa M XJOPOBOAOPOJa Ha OpPraHU3M deJoBeKa.*
Baxuelime XJ0puabl 1 UX HaXOKIACHUE B IPUPOJIE.

OO6mias xapaktepuctuka 35eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUSI AaTOMOB KHUCIIOpOa
U cepbl. XapaKTepHble CTEICHH OKUCIICHHUS.

Crpoenue u (u3nyecKkue CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOAA U CEpbl. AJUIOTPOIHBIE
MOJUGUKAIMKY KUCIOPO/Aa U cepbl. XMMHUYECKUE CBOMCTBA cephl (B3aMMOAEHCTBUE *c HemeTanaamMu™
— BOJIOPOJIOM U KHCIIOPOJIOM, METAJUIaMH, *KOHIICHTPHUPOBAHHBIMU Aa30THOM M CEPHOM KHCIOTaMH).*
CepoBoniopoJi: cTpoeHue, pU3NYecKue U XMMUYECKHE CBOMCTBA (KUCIIOTHBIE U BOCCTAHOBHUTEIbHBIE
cBoricTBa). OKCHIBI cepbl KaK MPEACTaBUTENIN KUCIOTHBIX OKCHUIO0B. CepHast KucioTa: (u3ndeckue u
XUMHYecKHe cBoiicTBa (00mue u cnenuduyeckue). Coau cepHON KUCIOThI, KAUECTBEHHAs PEaKIMs Ha
cyiabgar-uoH. CepHucras kuciorta. *XUMHUUYECKHE pPEaKLMH, JieXkKalllue B OCHOBE IPOMBILIIEHHOTO
crioco0a rnoJytyuyeHust cepHoil kucinothl. * Haxoxenue cepbl U e€ coeuHeHuid B npupoze. llpumenenne
Cepbl U €€ COEAMHEHMH B OBITY M B NMPOMBIIUIEHHOCTH. *XUMHUECKOE 3arpsi3HEHUE OKpYKarolen
Cpeabl COeIMHEHUSIMHU cepbl (KMCIOTHBIE JTOKAM, 3arpsi3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
MpeloTBpALCHHS. *

OOmast xapakTepucTHka 371eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOSHHMsI aTOMOB a30Ta U
dbocdopa, xapakTepHbI€ CTETIEHU OKHCIICHUS.

A30T, pacipocTpaHeHHe B IPUPOJE, PU3NUECKUE U XMMUYECKHE CBOMCTBA (B3aMMOAECHUCTBHE C
MeTaJlJIJaMi U HEMEeTa/llaMU - KUCJIOPOJOM M BoaopoaoM). KpyroBopor azora B mpupoje. AMMHUaK:
¢usnyeckue M XUMHUYECKHE CBOIcTBa (OKHCJIEHHE, OCHOBHBIE CBOWCTBAa BOJHOIO pAacTBOpa),
*nonmyuenue*n npumeHenue. Conu aMMOHHS: cocCTaB, (U3MYECKHE U XHMHUYECKHE CBOMCTBA
(pa3noxeHue, B3aUMOJCHCTBHE CO IIeNOYaMH), NpUMeHeHHe. KauecTBeHHas peakuus Ha HOHBI
aMMOHUs. A30THasi KUCJIOTa, €€ PU3MYEeCKHe U XUMHUYECKHE CBOMCTBA (00mMe W crerupuyecKue),
*nonydyenue. *Hutpatsl (paznoxenue). A3oTuctas Kuciora. Vcnoiab3oBaHHWE HUTPATOB M COJed
aMMOHHS B KaueCcTBE MHHEpAIbHBIX yH0OpeHHil. *XuMuyeckoe 3arps3HEHHE OKpYKaloIleh cpeibl
COEIMHEHUSIMH a30Ta (KUCIIOTHBIE 0K/, 3arpsiI3HEHNE BO3/1yXa, TOYBBI U BOJJIOEMOB). *

®ochop, *amnorponHsle Moaudukauuu ocdopa,*duznueckue U XUMHUECKHE CBOWCTBA
(B3aMMOJEHCTBUE C MeTallaMHM, HEMETaUlaMH, *KOHIIEHTPUPOBAHHBIMHM Aa30THOM M CepHOM
kucnoramu).* Okeun gocopa (V), oprodochopras kucnora: puznuecKue 1 XMMHUUECKHE CBOICTBa,
*nonydyenue. **[lonsiTue 0 MHHEpaJIbHBIX yHAOOpeHWsX: HUTpaTel U (ocdarel. IlonsTHE O
KOMIUIEKCHBIX ynoOpenusx.* OOmias xapaktepuctuka 3meMeHToB [VA-rpynmel. OcobeHHOCTH
CTPOEHMS aTOMOB YIJIEPOAAa U KPEMHMs. Bale€HTHOCTh M XapaKTepHbIE CTENEHW OKHUCIIEHUS aTOMOB
yriaepojaa U KpeMHus. Pacipoctpanenue yriepojaa B IpUpPOe, XapaKTepHbIEe CTETIEHU OKUCIICHHUS.

VYraepon, anoTponHbie Moaudukanuu (rpagur, anmas), GU3nUecKue 1 XUMHUYECKHUe CBOWCTBA
MIPOCTHIX BELIECTB (B3aUMOACHCTBHE C METAJIIaMH, HEMETaJUIaMHU, *KOHIIEHTPUPOBAHHBIMH a30THOM U
cepHoOil kucioramu)*. Ancop6ums. KpyroBopor yriepoma B mnpuponxe. OKCHIBI yriepoia, HX
¢u3nuecKkne U XMMHUYECKHE CBOWCTBA, NOJyYe€HUE U MPUMEHEHUE, ACHCTBUE Ha OpPraHU3M YeJOBEeKa.
*JKkonornyeckue MpoOsieMbl, CBA3aHHble ¢ okcugoM yraepona(IV); rumoresa rI006aMBEHOTO
MOTEIUICHUST KJIMMaTa, MapHUKOBBIH 3¢ddekT.* YronpHas kuciora u e€ coild, UX (PU3NYECKHe M
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XMMUYECKHE CBOMCTBA, *momydeHue M npuMmeHeHue.*KauecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B ObITY, MEAULIMHE, IPOMBIIIJICHHOCTH U CEJIbCKOM XO3HCTBE.

OO6ume mpezacraBieHuss 00 0COOGHHOCTSIX COCTaBa M CTPOSHHUS OPraHUYECKUX COCIMHEHUI
yriaepoja (Ha mpUMepe MeTaHa, ITUJICHA, 3TaHOJIa, YKCYCHOM KHUCIOoThl. *MX cocTaB M XMMHYECKOE
crpoenue. Knaccudukamnus opranndeckux BemecTB.* [IoHATHE 0 OMOJOTMYECKH BaXKHBIX BEIECTBAX:
KHupax, Oenkax, yrieBoJaXx — M HMX pOJM B KHM3HM 4YeloBeka. *MaTepualbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COSAMHEHHH. *

Kpemuuii, ero ¢usnyeckne M XHMMHUYECKHE CBOHCTBA (Ha MNpUMepe B3aUMOACHUCTBUS C
MeTaJulaMU ¥ HeMeTallaMHu), *nonydenue™® unpumenenue.*CoequHenns KpeMaus B npupoje. Oomiue
npencrasiaeHus o6 okcuzae kpemHuA(IV) u kpemHueBoil kucinore. Cuiinkatel, (U3MYECKHE U
XMMHAYECKHE CBOWCTBA, MOJYYCHHWE U NPUMEHEHHE B OBITY, NMPOMBIIUICHHOCTH (B MEIULUHCKOM,
JIEKTPOHHOMN, CTPOUTENILHOW W Ap.). Baxuelmue cTpouTenbHbIE MaTepuaibl: KEpaMuKa, CTEKIO,
LIEMEHT, 0eTOH, kene300eToH. [IpobieMbl 0€30MacHOro MCIOIb30BaHMUs CTPOUTENIBHBIX MAaTepHAIIOB B
IIOBCEHEBHOM KU3HU. *

XHUMHUYECKUN IKCIIEPUMEHT: U3ydeHHE 00pa3l0B HEOPraHMUYECKUX BEILECTB, CBOMCTB COJISIHOM
KHUCJIOTBI; NPOBEJIEHNE KAaueCTBEHHBIX PEAKUMH Ha XJIOPUI-MOHBI M HAONIOJEHHWE HPU3HAKOB MX
MPOTEKAHMs; OMNBITHI, OTpaXarolue (U3MUECKUe W XHUMHYECKHE CBOWCTBA TAJIOICHOB M HX
COEMHEHUHN (BO3MOKHO MCIOJIb30BaHHE BUAECOMATEPHATIOB); O3HAKOMIICHHE C 00pa3laMu XJIOPUIOB
(rajoreHu10B); O3HaAKOMJIEHHE ¢ o0Opa3laMu cepbl U €€ COCAMHEHUSIMU (BO3MOYKHO HCIIOJIb30BaHUE
BUJieOMATepualoB);  HaOdrofieHWe  mporecca  OoOyriauBaHMs — caxapa  HOJ  JAeHCTBUEM
KOHLEHTPUPOBAHHOW CEPHOM KHCIIOTBI; M3YYEHHE XHMHUYECKUX CBONCTB pa30aBiIE€HHOW CEpHOMN
KHUCJIOThI, INPOBEIEHUE KAYeCTBEHHOM peakluuu Ha Ccyiab(aT-HOH M HaOJMI0JeHHEe NpU3HaKa eé
MPOTEKaHMs; O3HAKOMJIEHHE C (PU3MYEeCKMMHU CBOMCTBaMH a30Ta, (ochopa M MX COEAMHEHUH
(BO3MOKHO HCIIOJIb30BaHHE BHUIEOMATEpPHANOB), oOpa3liaMu a30THBIX U (HOchHOpHBIX yn0OpeHUi;
MOJTyYeHHE aMMHUaKa U U3y4eHHe €0 CBOICTB; MPOBEICHUE KaUeCTBEHHBIX pPeaKuii Ha NOH aMMOHUS
u ¢ocdar-uOH M H3y4YEHUE NPU3HAKOB HX NPOTEKaHMs, B3aMMOJEHCTBHE KOHLEHTPUPOBAHHOMN
a30THOM KHUCIOTHl C MEIbI0 (BO3MOYKHO HCIIOJIb30BAHWE BHCOMATEPUANIOB); M3YYE€HHE MOJENeH
KPUCTAJUIMYECKMX PpemETOK anmasza, TrpaduTa; O3HAKOMJIEHME C MpPOIEeccoM aicopOuuu
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM M YCTPOMCTBOM TPOTHUBOTA3a; TOJIYYCHHE
YIJIEKHCIIOTO ra3a U M3ydeHHUE €ro CBOMCTB; MPOBEJCHHME KAaYeCTBEHHBIX peaklui Ha KapOoHaT- U
CHJIMKAT-MOHBI ¥ U3yYeHHE NPU3HAKOB MX NMPOTEKAHHs;, 03HAKOMJIEHHE C TPOIYKIHEH CHIMKATHOM
MIPOMBILIEHHOCTH; PELIEHHEe 3KCIEPUMEHTANBHBIX 337a4 Mo TeMe «BaxHellne HeMeTaulbl U UX
COCIIMHEHUS.

MeTtaaisl ¥ UX COCIUMHEHHS

OO0m1ast XapakTepUCTUKA XUMHUECKUX PJIEMEHTOB — METAJJIOB HA OCHOBAHUH UX TOJIOKEHUS
B llepuomnueckoin cucreme xumuueckux dieMmeHTOB /[I. M. MeHneneeBa U CTpOEHHS aTOMOB.
Crpoenne weTaiuioB. Merannuyeckass CBS3b W METAUIMYECKas KPUCTAIIMYECKAs pemIETKa.
DIEKTPOXUMHUYECKUM psii HApsKEHUH MeTauioB. OU3nueckue U XMMHUYECKUE CBOMCTBAa METAJNIOB
(B3auMoJeicTBHE C KHCIOPOJOM, BOJOM, KHcioTamMu). *OOmue crnocoObl MONTYYEeHUS METaIoB.
[ToHsiTHE O KOPPO3UH METAJUIOB, OCHOBHBIE CIMOCOOBI 3alIUTHI MX OT KOoppo3uu. CruiaBwl (CTamb,
YyT'yH, TIOPaTIOMUHUAN, OPOH3a) U UX MIPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH. ™

[l{enounsle MeTamibl: mojoxxkenue B [lepuonnueckoil cucreme XxumMuieckux snemeHTos J[. U.
MenpeneeBa; crpoenue atoMoB. Haxoxnaenue B npupoze. @usndeckue 1 XUMUYECKHE CBOMCTBA (Ha
npuMepe Hatpus U Kaiaus). OKCUAbl U TUIPOKCUIBI HATpusi M Kanus. [IpuMeHeHHe NIeTOYHBIX
METaJVIOB M UX COCTUHCHMM.

[[{enouno3emenbHbIE METAUIBl MarHui M Kajblui: moJsioxkeHue B Ilepuoanueckoi cucreme
xuMmuueckux sneMeHtoB JI. M. MeHneneeBa; CTpoeHHE HMX aTOMOB; HaXOXJIECHHE B MPUPOJE.
duznyeckre U XUMUYECKHE CBOMCTBA MarHus W Kalblus. BaxkHelme coefMHEeHUs Kaablus (OKCHUI,
TUAPOKCH, coiu). *JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEeHUs. ™

AmomuHuii: nonoxenue B Ilepumonuueckoid cucrteMe Xumuueckux siaemeHToB /[l U.
MenpeneeBa; CTpOCHHE aTOMa; HaxXOXKJIE€HWE B mpupoje. PHU3MYECKUEe W XMMHUYECKHE CBOMCTBA

11



anmoMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA ¥ TUPOKCH/IA ATFOMUHHUS.

Kenezo: nonoxenue B [lepuoanueckoi cucrteMe xumudeckux snemeHToB 1. Y. Menneneena;
CTPOCHHUE aTOMa; HaxXOXkJACHHEe B Tmpupoje. Duznueckue U XUMHUYECKHE CBOWCTBA Keles3a
(B3auMoielicTBHE ¢ METaJUIaMU, KUCIOTaMH U coisiMu). OKcupl, ruipokcuabl U conu sxenesa(ll) u
xene3a(Ill): cocras, cBoiicTBa U *nonydeHue.™

XUMUYECKUN OKCIEPUMEHT: O3HAKOMJICHHE C o00pa3llaMd METaUIOB M CIUIaBOB, MX
(U3HYECKUMHU CBOWCTBAMU; M3y4eHHUE PE3yJIbTAaTOB KOPPO3UU METAILIOB (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA KaJbIUs M HATPUS C BOJOH (BO3MOKHO
HCIIOJIb30BAaHUE BHUAECOMATEPUAIIOB); MCCIEAOBAHUE CBOMCTB KECTKOW BOJBI; Ipoliecca TOPEHHUs
xKeleza B KHUCIOpole (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPUANIOB); MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX pEaklMii Ha MOHBI (MarHus, Kajablus, aatoMuHus, 1uHKa, xenesa(ll) u xenesa(Ill),
meau(Il)); nHabmoneHrue W omHMcaHue MPOLIECCOB OKPAIIMBAHUS IJIAMEHM MOHAMU HATpUs, Kalusi U
Kalblsl (BO3MOXHO HCIOJIB30BaHUE BHUICOMATEPUAIOB); HCCIEAOBaHHE aMQpOTEPHBIX CBOWCTB
TUAPOKCHIA AIOMHHHUS M THAPOKCHJA LMHKA; PEIICHHE SKCIEPUMEHTAJbHBIX 3a7ad I0 TeMe
«BaxxHenmme MeTajyIbl U UX COCAUHEHUSI.

XuUMHS ¥ OKpyXarolas cpeia

*HoBpie MaTepuanbl M TexHOJOTHU. BemiectBa um Marepuanbl B TOBCEAHEBHOM KU3HU
yenoBeKa. XUMUS U 3I0pOBbe. be3onacHoe UCoap30BaHUE BEUIECTB U XUMHUUECKUX PEaKIUil B OBITY.
[lepBas moMoIIb Npyu XUMUYECKUX 0KOTaxX U OTpaBieHUSIX. OCHOBBI IKOJIOTHYECKON TPaMOTHOCTH. *

*Xumuueckoe 3arps3HeHHe OKpY’Karollell cpensl (MpeneibHas AOMyCTUMas KOHLIEHTPALUS
BeuiectB — [1/IK). Ponb xumuu B penieHnH 3K0I0rMUEcKUX npodiaem.™

*TIpupoaHble MCTOYHHMKH YIJIEBOJIOPOAOB (Yrojib, HMPUPOIHBIA Ta3, HEPTh), MPOAYKTHI HUX
nepepaboTKH, UX POJIb B OBITY U TIPOMBIIUICHHOCTH. *

XVUMUYECKUN SKCIIEPUMEHT: H3ydeHHE OO0pa3lloB MaTepHalioB (CTEKJIO, CIUIABbl METAIJIOB,
MIOJINMEPHbIE MaTepuabl).™

MexnpeameTHbIe CBSI3H

Peanu3zanus MexnpeIMEeTHBIX CBS3€H NMPU U3YUYEHUU XUMHH B 9 Kilacce OCYIIECTBIISETCS Yepes3
UCTOJb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX IOHATUH, TaKk W TMOHATUH, SBISIOMUXCS
CUCTEMHBIMU JJI OTACIIBHBIX PEIMETOB €CTECTBEHHO-HAY4YHOI'O IUKIIA.

OO01re ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAy4HbIN (hakT, TUIOTE3a, 3aKOH, TEOpUs, aHAJM3,
CHUHTE3, KJacCU(PHUKaIus, IePUOAUYHOCTb, HaOMI0IeHNE, IKCIEPUMEHT, MOJIETMPOBAaHUE, U3MEPEHHE,
MO/IelIb, SIBJIEHUE, TAPHUKOBBIN 3(P(PeKT, TEXHOTOTrUs, MaTepHUabl.

®usuka: Marepus, aroM, DJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIWJA, HW30TOIBI,
PaguOAKTUBHOCTb, MOJIEKYJA, JIEKTPUYECKUN 3apsf, IPOBOJHUKH, MOIYIIPOBOJIHUKY, TUIIEKTPUKH,
(OTO2IEMEHT, BEIIECTBO, TeNO0, OOBEM, arperaTHoe COCTOSHHE BEIECTBa, Tra3, pacTBOP,
pPacTBOPUMOCTh, KPUCTAIIIMUECKas! PElIETKa, CIUIaBbl, (PU3MUECKUE BEJIWYMHBI, €UHULIBI U3MEPEHHUS,
KOCMHMYECKOE IIPOCTPAHCTBO, IUIaHETHI, 3BE31b1, CONHIIE.

Buonorus: ¢orocunTes, npixaHue, Ouochepa, HSKOCHUCTEMa, MUHEpPATIbHBIE YHIOOpEHHMS,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpAJIBl, TOPHBIE MOPOJIBI, MOJE3HbIE HCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O ITPEJJMETA «XUMW» HA
YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHIA

B nexom PE3YIbTAThl OCBOCHUSA 06y‘-IaIOIJ_II/IMI/IC}I c 3I1P y‘{C6HOFO npeamMeTa «XHUMHUS» TOJDKHEI

coBmazaTh ¢ pesynbratamu denepanpHOil paboueil mporpaMMbl OCHOBHOTO 0OIIEro 0Opa3oBaHUSI.
Haubonee 3HaUNMBIMHU SIBISFOTCSL:
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JIMYHOCTHBLIE PE3VJIBTATDI:

JInuHOCTHBIE pe3y/lbTaTbl OCBOEHUS IPOrpaMMbl OCHOBHOIO 00mero oOpa3oBaHUs
JOCTHTAIOTCSl B XOJ€ OOYYEHHUS XUMHHM B €IUHCTBE YYEOHOW M BOCIUTATEIBHON NESTEIHHOCTH B
COOTBETCTBUM C TPAJAULUOHHBIMU POCCUHUCKUMM COLMOKYJIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMHU
LIEHHOCTSIMM, TPHHATBIMA B OOINECTBE INpPaBUIAMH M HOPMaMH TMOBEJCHHUS M CIIOCOOCTBYIOT
IIporieccaM CaMOIO3HAHUs, CAMOPA3BUTHS U COLMATU3ALUH 00yUYarOIIUXCSl.

JIn4HOCTHBIE pe3yNbTAThl OTPAKAIOT TOTOBHOCTh O0YUaIOLIMXCsI PyKOBOJCTBOBATHCSI CHCTEMOM
MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMM M pacIIMpEeHHE OIbITa JEATEIbHOCTH Ha €€ OCHOBE, B TOM
quCllie B YaCTH:

1) NaTpOTHYECKOro BOCIIUTAHUS:

LIEHHOCTHOTO OTHOUIEHHMS K OTE€YECTBEHHOMY KYJbTYpPHOMY, MCTOPUYECKOMY M HAyYHOMY
HACJIEUI0, TIOHUMaHUs 3HAYEHUS XMMHMUYECKOH HAayKM B JKU3HM COBPEMEHHOro OOIIECTBa,
CIIOCOOHOCTH BJIQIETh JOCTOBEPHOM HH(pOpManMeld O MepeloBbIX AOCTHKEHHMAX M OTKPBITHUAX
MHUPOBOW M OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUIX 00 yCTpOWCTBE MUpa U
00I111eCTBa;

2) rpa)/1aHCKOr'0 BOCIIUTAHMUSL:

IpPEJCTaBICHUS O COLUAIbHBIX HOpMax W IMpaBUJIaX MEXKIUYHOCTHBIX OTHOLICHUH B
KOJUJIEKTUBE, KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B 0011eCTBEHHO T10JIE3HOH,
y4eOHO-UCCIIEIOBATENIbCKOM, TBOPYECKOM M JAPYIMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOHM JESITEIBHOCTH NPU BBIOJHEHWH YYEOHBIX, MO3HABATEIBHBIX 3a/ad,
BBIMOJIHEHUM XHMHUYECKHUX JKCIEPUMEHTOB, CO3JaHMM YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO W B3aWMOIIOMOIIM B TIPOLIECCE 3TOM Y4eOHOH MAEATeIbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE MOBEACHUE U MOCTYINKH CBOMX TOBApUILEH C MO3ULUN HPABCTBEHHBIX M IPABOBBIX
HOPM € Y4ETOM OCO3HAHHMS MOCIEACTBUN MOCTYIIKOB;

3) LIEeHHOCTH HayYHOTr'O MO3HAHU:

MHUPOBO33PEHUYECKUX MPEICTABICHUM O BEIIECTBE U XMMHUECKON peaklUy, COOTBETCTBYIOLINX
COBPEMEHHOMY YPOBHIO DAa3BUTHS HAyKM M COCTABIIOIIMX OCHOBY JUIsl TOHUMaHUS CYHIHOCTH
HAay4yHOM KapTUHBI MHUpaA, MPEACTABIECHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS HPHUPOJIBI,
B3aMMOCBS35X YEJIOBEKA C IPUPOIHOM CPENOH, O POJIM XMMHUH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHBIX MOTHBOB, HAIIPaBJICHHbIX Ha IIOJIyU€HHWE HOBBIX 3HAHUH MO XUMHH,
HEOO0XOAUMBIX JUIsl OOBSICHEHUSI HAOII0IaeMbIX MTPOIIECCOB U SIBJICHUM;

M03HABATEJIbHON, WH(OPMAIMOHHOM M YWUTATEIbCKOW KYyJIbTYphl, B TOM 4YHCIIE HaBBIKOB
CaMOCTOSITENIbHOW PabOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM JIUTEpaTypoil, JOCTYIHBIMHU
TEXHUYECKUMHU CPeJICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

UHTEepeca K OOY4YeHMIO U TO3HAHMIO, JH0003HATEIbHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHUIO, TMPOCKTHONW M HCCIEAOBATEILCKOM JEATEIHPHOCTH, K OCO3HAaHHOMY BBEIOOPY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popmupoBaHUS KYJIbTYPHI 310POBbS:

OCO3HAHHUS IIECHHOCTH XU3HHU, OTBETCTBEHHOTO OTHOLIEHMS K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha
3JI0pOBBIM 00pa3 >KU3HHU, OCO3HAHMSI MOCIEICTBUN U HENPUSITUS BPEIHBIX NPUBBIYEK (YHOTpeOeHus
aJIKOTOJII, HApPKOTUKOB, KypEHHs), HEOOXOJUMOCTH COOJIIOJCHHUS TpaBuil O€30MacHOCTH TpHU
oOpallleHuu ¢ XUMUYECKMH BEIIeCTBAaMU B OBITY U PEaTbHOM KU3HU;

5) TpyZ1OBOTO BOCIIUTAHUS:

MHTEpeca K MPaKTHYECKOMY M3y4YeHHIO mpodeccuil U Tpyla pa3iMyHOro pojia, YBaKEHUE K
TPYAYy W pe3ysibTaTaM TPYJIOBOW IESATEIBHOCTH, B TOM YHCJIE HA OCHOBE NPUMEHEHMS MPEIMETHBIX
3HAHUU 10 XUMHH, OCO3HAHHOT'O BHIOOpA MHANBUAYAIBHON TPACKTOPHH MPOAOIKEHNS 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HWHTEPECOB U
noTpeOHOCTEH, yCTenHoNH Mpo(PecCHOHATEHON JEATEIHPHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCS B MPOPECCHOHATBHOI cpee;

6) PKOJIOTUYECKOTO BOCIIUTAHHUS:
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HKOJIOTHYECKHU 1IE7eCO00pa3HOro OTHOILICHHS K MPHUPOJE KaK HCTOUYHUKY KH3HHM Ha 3emie,
OCHOBE €€ CyIEeCTBOBAHHUSA, MOHMMAHHUS LIEHHOCTH 3J0pOBOro M 0Oe3omacHOro oopasa JKU3HHU,
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3MYECKOMY U IICUXHYECKOMY 3/I0POBBIO, OCO3HAHUS
LIEHHOCTH COOJIOIEHUS MpaBWil O€30MacHOr0 MNOBEJNEHMs IpHU padoTe C BEIIECTBAMM, a TAKKE B
CUTYalUSX, YTPOKAKOLIUX 340POBBIO U KU3HU JIIOJIEH;

CHOCOOHOCTH NMPHUMEHATh 3HAHMA, MOJTy4aeMble IPU M3YyYEHUU XUMHUH, Ui pELIeHus 3ajad,
CBA3AHHBIX C OKPYKAIOLICH NPUPOJHOM CPEAOW, MOBBILEHUS YPOBHS 3KOJOTMYECKOM KYJIBTYPBI,
OCO3HAaHMs TJI00AJLHOIO XapakTepa 3KOJOIMYECKUX MHpoOsieM M IyTell X peleHHs MOCPEICTBOM
METOJ0B XUMHH;

JKOJIOTMYECKOI0  MBIIUICHUS, YMEHHS pPYKOBOJACTBOBaTbCS MM B  IIO3HABATEIIBHOM,
KOMMYHHUKATUBHOM U COLIMAJIBHON ITPAKTHKE.

METAIIPEJMETHBIE PE3VJIbTATbI

MertarnpeMeTHbIe pe3yabTaThl OCBOSHHSI 00pa30BaTENbHOM MPOrpaMMbl 0 XUMHUH OTPAKAIOT
OBJIa/ICHUE YHUBEPCAIbHBIMU MI03HABATEILHBIMU JIEHCTBUSIMU, B TOM YHUCIIE:

1) 0a30BbIe JOrHYCCKHE ICHCTBU:

BBISIBJIATH IPUYMHBI U CIEJICTBHS MIPOCTHIX XMMUYECKHX SBJICHUM;

OCYILECTBIISITh CPABHEHHUE, KIIACCH(PUKAIINIO XUMUYECKUX BEHIECTB 10 33JaHHBIM OCHOBAHUIM
U KPUTEPUSM JJIS YKAa3aHHBIX JIOTUYECKUX ONepaluid;

CTPOHUTH JIOTUYECKOE CYXKICHHE TIOCIIe TPEABAPUTEIBHOIO aHalIM3a, BKIIOYAOIIEe
YCTaHOBJICHHE IPUYMHHO-CIIEJICTBEHHBIX CBs3€il

CO3/1aBaTh, MPUMEHSTh U NMPEOOPA30BBIBATH 3HAKA M CUMBOJIBI, MOJICIH M CXEMBI JUIsl PEIICHUS
y4eOHBIX M [TO3HABATENbHBIX 331a4 C IOMOILBIO [IE/1arora;

IIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE XUMHUYECKHIX POIIECCOB U MX TOCIEIACTBHUS;

2) 0a30BbIC UCCIICAOBATEIILCKHE ICHCTBHUS:

C TOMOIIBIO TIEJarora IMPOBOAUTh XHUMHYECKHH OIBIT, HECIIOXHBIA OSKCIIEPUMEHT, IS
YCTAQHOBJICHHUsI OCOOCHHOCTEN 00BEKTa M3ydeHMs, IPUUYMHHO-CIEACTBEHHBIX CBs3€ M 3aBUCMMOCTEN
00BEKTOB MEXTY COOOIi;

C TOMOUIbIO MeJarora MM CaMOCTOATENbHO (GOpMyIupoBaTh OOOOLIEHMS U BBIBOJBI 10
pe3ybTaTaM MPOBEJCHHOTO HAOIIOICHHSI, OTIBITA;

3) pabora ¢ uHpOpMALIUEC:

BBISIBIIAITH Ae(PUINTHI WHPOPMAIINU, JAHHBIX, HEOOXOIUMBIX JUISl PEIICHUS MOCTaBICHHOU
3aJauy;

peoOpa3oBbIBaTh HHPOPMAIMIO U3 OJTHOTO BUAA B APYToi (Tabyuily B TEKCT U IIp.);

UCKaTh WM OTOMpaTh MH(OOPMAIMIO WM JaHHBIE U3 UCTOYHUKOB C YYETOM MPEATIOKEHHON
y4eOHOM 3a/1auu U 33JJaHHBIX KPUTEPHUEB.

OBnaneHne yHUBEpCAIbHBIMU Y4€OHBIMU KOMMYHUKATHBHBIMU JI€HCTBUSMU:

OpPraHU30BBIBATH YU€OHOE B3aUMOJICHCTBUE B TPYyIMIE (ONPEaensaTh OOIINE 1IeTH, PACTIPEISISITh
POJIH, JOTOBAPUBATECS JIPYT C IPYTOM H T. II.).

C TOMOIIBIO TeJarora WIH CaMOCTOSITENIbHO COCTABIATH YCTHBIE U MUCHMEHHBIE TEKCTHI C
HCIIOJIB30BAHHUEM UIIJIFOCTPATUBHBIX MAaTCPHUAJIOB JJIA BBICTYIIJICHUSA TICPET aYJIHTOpHeﬁ;

OpPTaHHW30BBIBATH Y4EOHOE COTPYAHHUYECTBO M COBMECTHYIO [ESATEIBHOCTh C YUUTEIEM H
CBEPCTHHKAMHM; paboTaTh WHIUBUAYAIbHO M B TPYIE: HAaXOIUTh oOOlIee pelieHHe U pa3peliarb
KOH(MIUKTHI HAa OCHOBE COTJIACOBAHMS TMO3UIUH M ydeTa HHTEpPecoB; (HOPMYIHPOBATH,
APTYMCHTHUPOBATh U OTCTAaNMBAaTh CBOC MHCHHEC,

OIICHMBATh KadecTBO CBOEro BKJaJa B OOHMI MPOJAYKT, NPUHUMATh U PaA3JENATh
OTBCTCTBCHHOCTE U MPOABJIATHE TOTOBHOCTH K ITPEAOCTABICHUIO OTUETA MEPE] prr[HOI\/'I.

OBnajieHre YHUBEPCATBHBIMU YIEOHBIMH PETYISITHBHBIMU JCHCTBUSIMH:

oOHapyxuBaTh H (QopMyIHpoBaTh ydeOHYIO TIpoOJIeMy, OMpenesaTh Ienb Yy4eOHOU
JeSITeNIbHOCTH,

BJIAJICTh OCHOBAMH CAMOKOHTPOJISl, CAMOOLEHKH, MPUHATHS PEUICHHHA H OCYIIECTBICHHS
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OCO3HAHHOTO BBIOOpA B yUeOHOH U MMO3HABATEIHLHOU JACSITELHOCTH;

COOTHOCHUTbH CBOM JACHCTBHS C IJIAHUPYEMBIMU pe3yJIbTaTaMU, OCYIIECTBIISITh KOHTPOJIb CBOEH
NEeSATEIbHOCTH B TIPOIECCEe JOCTHXKEHHS pe3yiabTaTa, OMPENENISTh CIIOCOOBI JEHCTBUU B paMKax
MPEIVIOKEHHBIX YCJIOBUH H TpeOOBaHHM, KOPPEKTUPOBATh CBOU JICHCTBHUS B COOTBETCTBUU C
W3MEHSIOLIENCS CUTYallUEe;

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYAIlMH U MIpeJylarath IjiaH €€ U3MEHECHHUS;

MPEBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MIPH PEIICHUN Y4eOHOU 33/1a4H;

MMOHUMATh MPUYHMHBI, TI0 KOTOPHIM HE OBLI JOCTUTHYT TPeOYyeMbIN pe3ysbTaT JACATEIHHOCTH,
OTIpEeCIISATH TO3UTHBHBIC N3MEHEHUS M HAMIPABJICHUS, TPeOYyOIIre JambHEHIel paboThl;

OCO3HAHHO OTHOCHUTBCSA K IPYTrOMY YEJIOBEKY, €0 MHEHUIO.

ITPEAMETHBIE PE3VJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB 0 OCBOCHHMIO 00S3aTEIbHOIO  COZIEp:KaHUS,
YCTAaHOBJICHHOTO MaHHOH DenepanbHOi paboueil mporpaMMoN, BBIICISIOT: HAyYHbIE 3HAHUS, YMEHUS
U cIocoObl JeicTBul, cnenuduueckre A yueOHOro mnpenMera «XHUMUS», BHJIbI AATEIBHOCTU 10
MOJTyYSHHUIO HOBOTO 3HAHMS, €0 MHTEPIPETAIUH, MPEOOpPa30BAHUI0O M TPUMEHEHHUIO B Pa3IMYHBIX
y4EOHBIX ¥ HOBBIX CUTYaLUAX:

IIPEJICTAaBICHUE O 3aKOHOMEPHOCTAX U II03HABAEMOCTH SBJICHUM TPUPOABI, [OHUMaHHE
O00BEKTUBHOM 3HaYMMOCTH OCHOB XMMHYECKON HayKM Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS,
KOMITOHEHTa 00Ilel KyJIbTYpbl U MPAKTUUYECKON JESTEbHOCTH YEJIOBEKAa B YCIOBHUSIX COBPEMEHHOIO
o0111ecTBa; TOHMMAaHUE MECTa XUMHUHU CPEIH JPYTUX €CTECTBEHHbBIX HAYK;

BJIQJICHHE OCHOBAaMHU NOHSITUMHOIO ammnapaTa M CHUMBOJIMYECKOTO S3bIKa XUMHMM JUIS
cocTaBlieHUs] (POpMYJ HEOPraHMYECKUX BEILECTB, YPABHEHUH XMMUYECKMX peakuui (C omopoil Ha
QITOPUTM YYEOHBIX JEHCTBWIA); BlaJieHUe oOcHoBaMH xumuueckoil HomeHkinatypsl (IUPAC wu
TPUBHMAJIBHON) M YMEHHUE UCIOJb30BATh €€ JUIsl pelleHns y4eOHO-[103HABATEIbHbIX 33/1a4 C TOMOIIBIO
YUUTENS; YMEHUE UCII0JIb30BATh MOJAEIH Ui OOBSICHEHUSI CTPOEHUSI aTOMOB U MOJIEKYJI 110 AJIFOPUTMY
C OIIOPO¥ Ha OIIPENIEIICHNUS,

IPEJICTAaBICHUE O CUCTEME XMMHMUYECKHUX 3HAHMM U YMEHHE C IOMOIIBI0 yYUTENsd MPUMEHSThH
CUCTEMY XMMHYECKUX 3HAHUU NJISl YCTAHOBJEHHUS B3aUMOCBS3EH MEXKIY M3YYEHHBIM MaTEpHAJIOM H
IIpY MOJIYYEHUHU HOBBIX 3HAHMI, a TaK)Ke B MPOLIECCEe BBHIOJHEHUS YUeOHbIX 3aJjaHui U Mpu padoTe ¢
HCTOYHUKAMU XUMHUYECKOHM HH(pOpMAIMU, KOTOPask BKITFOYAET:

BaXHEHMIINE XUMHUYECKHE TOHATUS: XUMHUYECKHM DJIEMEHT, aToM, MOJIEKYyJa, BEIIECTBO,
IIPOCTOE U CIIOKHOE BEILIECTBO, OJHOPOJHAs M HEOAHOPOJHAs CMECh, OTHOCHTEIbHBIE aTOMHas W
MOJIEKYJISIpHAsE Macchl, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHas Macca, MOJIIPHBIA 00BbEM, OKCHUI,
KHUCJIOTa, OCHOBAaHUE, COJNb (CpelHss), XUMHUYECKas peaklMs, peakuH COEAMHEHUs, DPeaKkLuu
pa3joKeHus, pEeaKkIUM 3aMelICHUs, peakuuu OoOMeHa, TemaoBod d(PEeKT peakuu, 5K30- U
SHAOTEPMHUUYECKHUE DPEAKLUHU, PacTBOpP, MaccoBas JOJIsI XHMHUYECKOTO 3JIEMEHTAa B COCJUHEHHH,
MaccoBast 10J1 U MPOLIEHTHAas! KOHIIEHTpAallMsl BEIIECTBA B PACTBOPE, AP0 aTOMa, JIEKTPUUECKUM CIoH
aToMa, aTOMHas opOWTalnb, pajuyCc aToMa, BaJEHTHOCTb, CTENEHb OKUCIEHUS, XMMHUYECKas CBS3b,
ANEKTPOOTPHUIATEILHOCTh, TOJSpPHAsT W  HENoJspHasT KOBaJleHTHas CBsI3b, MOHHAs CBS3b,
METaJJIMYecKasl  CBSI3b, KpUCTaJUIM4ecKass  pelmerka (aroMHas, MOHHas, MeETaJIM4ecKas,
MOJIEKYJISIpHasi), WOH, KAaTHOH, aHUOH, OJJIEKTPOJUT U HE DJIEKTPOJIHUT, IIIEKTPOIUTHUECKAS
JMCCOLMAIUS, PEAKIIUH HOHHOTO 0OMEHa, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIH, OKUCIUTENTh
Y BOCCTaHOBUTEJb, OKHCIIEHUE U BOCCTAHOBJIEHUE, SJIEKTPOJIU3, XUMHUUECKOE paBHOBECHE, 0OpaTUMbIe
U HeoOpaTUMBbIE peaKIMH, CKOPOCTh XMMHUYECKOW peakIuH, KaTalu3aTop, MpeAeibHO JOIyCTUMAast
koHueHTpauus (ITJIK), koppo3ust meTanios, CIiaBbl;

OCHOBOIIOJIATalolMe 3aKOHbl XMMMM: 3aKOH COXpaHeHMs Maccel, [lepumoauueckuili 3akoH
J1. 1. MenneneeBa, 3aK0H MOCTOSTHCTBA COCTaBa, 3aKOH ABOTaJIpo;

TEOPUU XUMHH: aTOMHO-MOJIEKYJISIpHAsl TEOPHS, TEOPHS DIEKTPOJIUTUYECKON TUCCOLMALINY, a
TaK)K€ IMpPEJICTaBICHUs] O HAyYHBIX METOJaX IO3HAHHUS, B TOM YHCIE DKCHEPUMEHTAIbHBIX H
TEOPETUYECKUX METOJAX UCCIIEIOBAHMS BEILIECTB U U3YUEHUSI XUMUUECKUX PEaKLU;
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NpPECTaBICHUE O MEPUOJUYECKO 3aBHCHMOCTU CBOWCTB XHMHYECKHUX 3JIEMEHTOB (paauyc
aToMa, JJIEKTPOOTPHUILIATEIBHOCTh), MPOCTBHIX M CJIOXKHBIX BELIECTB OT IOJIOKEHHUS SJIEMEHTOB B
[lepuonuueckoil cucteme (B MalbIX NEpUOJaX M TJIABHBIX MOATPYIIAX) M AJIEKTPOHHOTO CTPOCHUS
aToMa; yMeHue OOBSCHATH CBA3b MOJIOKEHHUs 3JeMeHTa B llepuoanueckoil cucrtemMe ¢ YHCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHHSI aTOMOB XHMHYECKUX DJIEMEHTOB (COCTaB M 3apsi siipa, oOlee 4ucio
AJIEKTPOHOB), PACIpPE/ICICHUEM OJJIEKTPOHOB IO SHEPreTUYECKHUM YpPOBHSM aTOMOB MEPBBIX TpeX
MIEPUOJIOB, KU U KaJbIH, KIaCCU()PUIMPOBATh XMMHYECKHE IEMEHTHI C ONMOPON Ha ONpeAeTIeHUS
(bu3MYeCKOro cMbIcia HU(POBBIX NaHHBIX NEPUOANYECKON TaOIUIIbL;

yMEHHE KIacCU(UIUPOBaTh XWMHUYECKHE JJIEMEHTHI, HEOPraHWYEeCKHE BEIIeCTBA |
XUMHUYECKHE pPEaKIUUd C ONOpOM Ha CXEeMbl; OINpEeAeNsATh BaJCHTHOCTb M CTENEHb OKHUCIICHUS
XUMHAYECKHX AJIEMEHTOB, BHJl XMMUYECKOH CBSI3U M TUI KPUCTAIIMUECKON CTPYKTYPHI B COCAMHEHUSX,
3apsi[] MOHA, XapaKTep Cpellbl B BOAHBIX PACTBOPax BEUIECTB (KUCIOT, OCHOBaHMIl), OKUCIUTENb U
BOCCTAHOBHTEJIb MO AITOPUTMY YUE€OHBIX JIeHCTBUH;

YMEHHE XapaKTepU30BaTh C OMOPOI Ha cxeMy (pU3HUECKHE U XUMUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB (KHUCIOPOA, 030H, BOJIOPOI, rpaduT, aiMa3, KpeMHHH, a30T, (hocdop, cepa, XJI0p, HATPHIA,
Kalmui, MarHui, Kajdblui, aJIOMHHHMA, >K€Ie30) U CIOXKHBIX BELIECTB, B TOM YHCIE UX BOJHBIX
pacTBOpoB (BOJIa, aMMHAK, XJIOPOBOJOPO, CEPOBOAOPOA, OKCHABI M THAPOKCUIBI MeTawioB I - 1A
rpynn, amomunus, menu (I1), nmunka, xeneza (II u II), okcunsr yraepoaa (II u 1V), kpemuus (IV),
azota u (ocdopa (III u V), cepet (IV u VI), cepuucras, cepHas, a3oTuctas, azotHas, ¢ochopHas,
yrojibHas, KPEMHHUEBas KHCIOTa M WX COJIM); OMHCHIBATH C OMOPOM HA TUIAaH M KIIOYEBBIE CIIOBA;
YMEHHE MPOTHO3UPOBATh M XapaKTEPH30BATh CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa U
CTpOCHHS TOCIe MPEABAPUTENBHOIO aHajIn3a MOJ PYKOBOJICTBOM IEAarora, NpuMEHEHHE BEIIECTB B
3aBHCUMOCTH OT UX CBOMCTB, BO3MOYXHOCTh NMPOTEKAHUS XUMHYECKUX TNPEBPAIICHUN B PA3IUYHBIX
YCIOBUSIX, BIUSHHUE BEIIECTB M XMMHYECKHUX IPOIIECCOB HA OpPraHU3M YEJIOBEKa U OKPYKAIOIIYIO
MIPUPOJHYIO CPENY;

YMEHHE COCTaBJATh MO 00pa3ily, cXeMe, alrOpUTMYy Y4eOHBIX ACHCTBHI MOJEKYJISpPHBIE H
WOHHBIC YpaBHEHHUS peaknuid (B TOM 4YHCIE pEaKIUid HMOHHOTO OOMEHa U OKHCIUTEIHHO-
BOCCTAHOBUTENIBHBIX  pEaKUui),  WUIIOCTPUPYIOIIUX  XUMHUYECKHE  CBOHCTBA  M3YYEHHBIX
KJIacCOB / TPYIIIT HEOPraHUYECKUX BEINECTB, a TAKXKE MOJITBEPIKIAIONINX TeHETUYECKYIO B3aUMOCBSI3b
MEXy HUMH;

YMEHHUE BBIUUCIATH OTHOCUTEIHHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJI0 XUMHMUYECKOTO 3JIEMEHTa B COEAMHEHUH, MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, KOJIMYECTBO
BELIECTBAa U €ro Maccy, 00bEM razoB ¢ OMopoi Ha obume GopMysbl; yMEHHE IPOBOAUTH PACUETHI MO
YpaBHEHMSM XMMUYECKHX PEAKLUUI U HaXOAUTh KOJMYECTBO BEIIECTBA, 00bEM U MACCy PEareHTOB WU
MIPOJYKTOB PEAKIIUU C ONIOPOH Ha o0pasel], alropuT™M yuyeOHbIX 1eHCTBUM;

BJAJICHUE OCHOBHBIMH METOJaMM HAy4yHOro IMO3HaHMA (HaOdroleHue, H3MEpeHue,
HKCIEPUMEHT, MOIEITUPOBAHME) TMPH H3YYEHUH BEUIECTB W XHWMHUYECKUX SBICHHHA C OIOPOH Ha
AJITOPUTM Y4EOHBIX JIEHCTBHI; yMEHHE chopMyIupoBaTh NpoOIeMy U MPEUIOKUTh MyTH €€ PeIeHUs
C TIOMOIIBIO TIe/Iarora; 3HaHWe OCHOB 0E301TacHO PadOThl ¢ XUMHUYECKUMH BEIECTBAMHU, XHMUYIECKOH
MOCYI0M 1 J1abOpaTOpHBIM 00OPYOBAHUEM;

HAJIMYHMe TPAKTUICCKUX HABHIKOB TUTAHUPOBAHHS M OCYIIECTBIICHUS CICAYIONINX XUMHUYECKUX
HKCHEPUMEHTOB TI0J] PYKOBOACTBOM YUHTEN € OOCYXKICHHEM IUIaHa pabOThl WM COCTaBJICHUEM
TaOJIUIIBL:

U3y4eHHE U ONUCaHNe (PU3UUYECKUX CBOMCTB BEIECTB;

03HaKOMJICHUE C (PU3MYECKIMHU U XUMHUYECKUMH SIBIICHUSIMU;

OTIBITHI, WUTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS XUMUUECKUX PEaKIIA;

U3ydeHre Croco00B pa3eleHHs CMECEI;

MOJIy4EeHHE KUCIIOPO/Ia U U3YUYE€HHUE €T0 CBONCTB;

MOJTy9YeHHE BOJIOPOIa U M3yUSHHE €T0 CBOMCTB;

MOJIy4YEeHHE YTTIEKUCIIOTO ra3a U U3y4eHHe ero CBONCTB;

NOJTyYeHNE aMMHaKa U H3y9YEeHHE €TO CBOWCTB;

IPUTOTOBIICHHE PACTBOPOB C OIMPEAEIEHHON MacCOBOH J10JIel paCTBOPEHHOT'O BEIIECTBA;
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WCCJICIOBAHKE U OMMCAHNE CBOMCTB HEOPTaHMYECKHX BEIIECTB Pa3IMYHbIX KJIACCOB;

NPUMEHEHUE WHIUKATOPOB (JJakMyca, MeTWiIopaHka U (eHondranenHa) sl OnpeaeaeHus
XapakTepa cpeibl B pacTBOPax KUCIOT U MIEIOYCiH;

M3YyYEHHE B3aUMOJICHCTBUS KHUCIOT C METajulaMH, OKCHUIAMH METaUIOB, PACTBOPHUMBIMU U
HEPACTBOPUMBIMU OCHOBAHUSMU, COJISIMU;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHE OJTHOTO METaJlia APYTUM U3 PacTBOpa COJIH;

uccienoBanre aM()OTEPHBIX CBONCTB TMIPOKCUIOB aTIOMUHUS U [IMHKA;

pelieHrne DKCIEPUMEHTANbHBIX 3agad 1o TeMe «OCHOBHBIE KJIacChl HEOPTaHUYECKUX
COCITUHEHHI;

pelIeHre YKCIEPUMEHTAIBHBIX 32/1a4 10 TeMe «ITEKTPOIUTHUECKAS JUCCOIUAIISY,;

pelleHne SKCIepPUMEHTANIbHbBIX 3a/1a4 10 TeMe «BaxxHeillre HeMeTalIbl ¥ KX COSTUHEHUS;

peleHre SKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxHeHIe MeTallIbl U KX COCTUHEHUS,;

XUMHUYECKHE AKCHEPUMEHTHI, WLIIOCTPUPYIOIIUE MPU3HAKU NPOTEKAaHUS peakUuuidl HOHHOTO
oOMeHa;

KaueCTBEHHBIE PEaKIMK Ha MPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX MOHBI: XJIOPHUA-, OpOMHUI-,
nonua-, cynbdar-, pocdar-, kapOoHAT-, CHIMKAT-aHUOHBI, THIPOKCH]-UOHBI, KaTHOHBI aMMOHUSI,
MarHus, KaJbIllHs, aTFOMUHUS, JKene3a (2+) u xkenesa (3+), meau (2+), IMHKa;

YMEHHE TPEACTABIATh PE3YJIbTaThl JKCIEpUMEHTa B (OpMe BBIBOJOB, JIOKA3aTEIbLCTB,
rpaduKoOB U TAOIUI] ¥ BBISBISATH IMIHPUUYECKUE 3aKOHOMEPHOCTH;

BIIQJICHUE TIpaBUJIaMU O€30MaCHOT0 OOpalleHHs C BEIIeCTBAMH, HCIOJIb3YEMbIMH B
MOBCEIHEBHON KU3HU, a TaKXKe IMpaBUIaMU T[OBEACHUS B UENIX COEpexeHHs 3J0pOBbS U
OKpY>KaroIlel MpUpOHON Cpeibl; TOHMMaHUE Bpea (OMMacHOCTH) BO3ICUCTBUS HA JKUBBIE OPTaHU3MBbI
OTpeCNICHHBIX BEIIECTB, a TaKKe CIOCOO0B YMEHBIICHUS U MPEeIOTBPALICHUS WX BPEIHOTO
BO3JICHCTBUS; TOHUMAaHUE 3HAYCHUS KUPOB, OCITKOB, YTIIEBOOB JUISl OpraHU3Ma YEIIOBEKA;

BJIQJICHHE OCHOBAMU XUMHUYECKOW TPaMOTHOCTH, BKIIOYAIOIIEH YMEHUE TMPaBUIBHO
WCIIOJIb30BaTh U3yUCHHBIC BEIIECTBA U MAaTEPHAIBI (B TOM YHCIIC, MUHEPAIbHBIC yI0OPSHHUS, METAILIBI
U CIUIaBBI, MPOIYKTHI MEPepadOTKH MPUPOTHBIX UCTOYHUKOB YIIIEBOJOPOAOB (YIJIsl, MPUPOTHOTO Ta3a,
He(TH) B OBITY, CEITbCKOM XO3SIICTBE, HA TIPOU3BOJICTBE; YMEHHUE MPUBOJAUTH MIPUMEPHI MPABUIIHBHOTO
WCIOJIb30BAaHUS N3YYECHHBIX BEIIECTB U MaTEPHAIIOB;

YMEHHE yCTAHABIMBATh CBSI3U MEXKIY peaabHO HAOII0JaeMBIMH XUMUYCCKUMU SIBIICHUSIMU H
MpoleccamMy, MPOUCXOAIIUMHI B MAaKPO- U MUKPOMHPE, OOBICHATH MPUYUHBI MHOTOOOPA3Msl BEIIECTB;
YMEHHE WHTETPUPOBATh XUMHYCCKHUE 3HAHUS CO 3HAHHUSIMH JPYTHX yYYEOHBIX MPEAMETOB C MTOMOIIBIO
nearora;

npeAcTaBieHre O cdepax NpodecCHOHATBEHON NeATeNbHOCTH, CBSI3aHHBIX C XUMHEH W
COBPEMEHHBIMH TEXHOJIOTHUSMHU, OCHOBAHHBIMHU Ha JOCTHIKEHUSIX XUMUUYECKON HAayKH; HaJU4Ue OMbITa
paboThI ¢ pPa3IMYHBIMA UCTOYHUKAMU WH(POPMAIUU TIO0 XUMHH (HAyIHO-TIOMYJISpHAS JTUTEpaTypa,
CIIOBapH, CIPaBOYHHUKHU, HHTEPHET-PECYPCHI) C OMOPO Ha aIrOPUTM: YMEHHE OOBEKTHBHO OILIEHHUBATH
WH(OPMAIIHIO O BEIIECTBAX, HX MPEBPAIICHUSX U MPAKTHICCKOM MPUMCHCHHH.

TpeboBaHusi K TPEIMETHBIM pe3yJbTaTaM OCBOEHHS Y4YeOHOro rmnpenMera «XUMHUSI»,
pacripeieIeHHbI€e 110 T0/1aM 00y4YeHuUs

Pe3synbrarel mo rogam ¢GopMyIupyIOTCS MO MPUHIUIY J00aBIEHUS HOBBIX PE3YJIbTAaTOB OT
roga K Tofy, YK€ Ha3BaHHbIE B MPEIbIAYIIUX T0Jax IO3ULIMH, KaK IPaBUIO, JOCIOBHO HE
MOBTOPSIFOTCS, HO YYMUTHIBAIOTCS (pe3ysbTaThl OYEPEJHOrO0 Tofa IO YMOJIYaHUIO BKIIOYAIOT
pE3yJIbTaThl MPEABIAYIINX JIET).

8 KIIACC

PacCKpeIBATb CMBICII OCHOBHBIX XUMHUYCCKUX TIOHSITHM: aToM, MOJICKYJIa, XHUMHYSCKHI JJICMCHT,
IpoCTOC BCIICCTBO, CJIOKHOC BCUICCTBO, CMCChH (OI[HOpO,[[HaSI n HeOZ[HopOI[HEUI), BaJICHTHOCTD,
OTHOCHUTCJIbHAsA aTOMHasd W MOJICKYJIApHasg MaccCa, KOJIUYECTBO BEIICCTBA, MOJIb, MOJISIpHas Macca,
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MaccoBasi JOJS XHMHYECKOTO 3JEMEHTa B COCAMHEHHH, MOJSAPHBIA OOBEM, OKCHI, KHCIOTA,
OCHOBAaHHUE, COJb, *INEKTPOOTPULATENBHOCTH™, CTENEHb OKHUCIEHMs, XUMHUYECKas peaKlus,
Kiaccu(UKalusl peaKkIMid: peakUu COEAWHEHMs, PEaKIUH pa3JIOXKEeHUs, PEAKIHUU 3aMEeLICHUS,
peakiuu oOMeHa, 3K30- U SHIOTEPMHUYECKUE peaKkluH; *TernaoBoil 3¢ ekt peakuuu™; sapo aToma,
AJIEKTPOHHBIA CIIOM aToMa, aToOMHas OpOWUTanb, pajuyCc aToMa, XMMHMUYECKas CBS3b, IOJSpHas U
HENoJIIpHasi KOBAJICHTHAsl CBsI3b, MOHHAs CBSA3b, MOH, KAaTHOH, AaHUOH, PACTBOpP, MaccoBas JOJIA
BelllecTBa (MIPOLICHTHAs! KOHIIEHTpAIs1) B PaCTBOPE;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMUYECKMX MOHATUH (CM. 1. 1) U IPUMEHSTH 3TH
IIOHSTHS TIPU ONMCAHUU BEILIECTB U UX IIPEBPALLCHMUI;

UCIOJIb30BaTh XMMHMUYECKYI0 CUMBOJIMKY Ul COCTaBJIEHUS (DOPMyYJ BELIECTB, MOJIEKYJISPHBIX
ypaBHEHHMI XUMUYECKUX PEAKIIHA, HIEKTPOHHOTO OanaHca,

OIpeNeNATh BaJIEHTHOCTh aTOMOB JIEMEHTOB B OMHApHBIX COEIMHEHUSX; CTEINEHb OKHCICHMS
9JIEMEHTOB B OMHAPHBIX COCIMHEHHSX C OMOPOU Ha OMpPEENCHHs], B TOM YUCIIE CTPYKTYpUPOBAHHEIC,
IIPUHAJICKHOCTh BELIECTB K ONPEAEeNEHHOMY KJIACcCy COEAMHEHHUH mo (GopmyiiaMm; BUJ XUMHUYECKON
CBsI3M (KOBaJEHTHAs U MOHHAsA) B HEOPTaHUYECKUX COEIMHEHUSX;

UMETh MPEACTABICHUE O CHCTEME XHMHUYECKUX 3HAHHUH, YMEThb C IIOMOUIBIO YYMTENs
IPUMEHSTh CHUCTEMY XUMHUYECKHX 3HAHUM, JJIS YCTAHOBJIEHUS B3aHUMOCBSA3U MEXIY H3YUCHHBIM
MaTepuajioM U INpH IOJyYeHUM HOBBIX 3HAHWM, a Takke MpH paboTe ¢ MUCTOYHMKAMHU XMMHYECKOMH
nHpopmanuu. OpHEHTUPOBATHCSA B MOHATUSAX W ONEPUPOBATH UMM Ha 0a30BOM ypOBHE, NMPHUMEHSTh
IIPU BBIMOJIHEHUH Y4EOHBIX 33JJaHMH U PELICHUH PacyeTHBIX 3a/lad C ONOpPOil Ha alropuTM y4eOHBIX
JNEUCTBUNM M3Y4YEHHBIE 3aKOHBI M TCOPUHU: 3aKOH COXpaHeHMs Mmaccel, llepuommuecknii 3akon [I.U.
MeneneeBa, *3akOH IOCTOSHCTBA coOcCTaBa*, 3aKOH ABOrajipo; aTOMHO-MOJIEKYJSpHas TEOpHs.
CooTtHocuTh 0003HauUEHHs, KOTOpble MMeErOTcs B Tabmuie «llepumogmueckas cucteMa XMMHUYECKHX
anemeHToB [l. 1. MeHneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKHX
AJIEMEHTOB (COCTaB U 3apsj spa, OOIllee YUCIIO AIEKTPOHOB U PACHPECIIEHUE UX MO AJIEKTPOHHBIM
CIIOSIM);

KJIacCU(UIIUPOBATEXMMHYECKHE DJIEMEHTBI; HEOPTaHUYECKHE BEIIECTBA; XUMUIECKUE PEAKIHH
(Mo yMcay M cOocTaBy y4YacTBYIOUIMX B PEAKLMU BEILIECTB, MO TEIUIOBOMY 3 (EKTy, M0 U3MEHEHUIO
CTETEHU OKUCJIEHUSI XUMHUECKHUX 3JIEMEHTOB) C OMOPOM Ha CXEMBI;

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA BEIECTB pPa3IMYHBIX KIJIACCOB,
MOATBEpK/asi ONMCAHWE NpPHUMEpPaMH MOJIEKYJISPHBIX YPaBHEHUH COOTBETCTBYIOLIUX XUMHYECKHX
peaKLnii C OTIOPOM Ha CXEMBI;

IPOrHO3MPOBATh CBOMCTBA BELLECTB B 3aBUCUMOCTH OT UX COCTaBa M CTPOEHUS; BO3MOKHOCTH
IIPOTEKAHUA XHMHUYECKUX TPEBpAICHUH B Pa3jMYHBIX YCJIOBUAX IIOCIIE IPEABAPUTEIBHOIO
00CYX/ICHHS C TIeIaroroM;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BEIIECTB; MAacCOBYIO JOJIIO
XUMHUYECKOT'0 JIEMEHTA M0 OopMyJie COETUHEHHS; MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE; MPOBOJIUTH
pacu€Tel 10 YpaBHEHUIO XUMUYECKOW PEAKIIMHU C OIIOPOM Ha aJITOPUTM;

MPUMEHSITh OCHOBHBIE OIlE€pallMH MBICIIUTEIbHON AEITEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
o0o01IeHue, cucreMaTu3anus, Ki1acCU(pHUKaIys, BbISIBICHUE MPUYUHHO-CIECTBEHHBIX CBS3eH — s
M3YYEHUsI CBOMICTB BELIECTB M XMUMHUECKHUX pEaKIUi; €CTeCTBEHHO-HAYYHbIE METOJbI MO3HAHUS —
HaOIIoZieHne, M3MepeHHe, MOJIEIMPOBAHUE, DSKCIEPUMEHT *(peajbHbIi U MBICICHHBIN)*TI0N
PYKOBOJICTBOM II€JIarora;

CJIeZIOBaTh MpaBUJIaM MOJIb30BaHU XMMHUYECKON NOCYI0M 1 1ab0opaTopHbIM 000pyI0BaHUEM, a
TaK)Xe IpaBWiIaM OOpallleHUsl ¢ BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSAMHU IO BBIMOJTHEHUIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB MO MOJYYEHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA
U KHCIIOpOJia), MPUTOTOBJICHHUIO PACTBOPOB C OMNpEeAENEHHOW MaccOoBOM J10yiell PacTBOPEHHOIO
BEIIECTBA; IUIAHUPOBATh M IPOBOAUTH XMMUYECKUE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB
mIeIoYell M KHUCIOT C TIOMOIIBI0 WHIUKATOPOB (TakMyc, (eHonadTaaeruH, METHIOPAHX H [p.),
MOATBEPXKAAIOIIMX KAUECTBEHHBIH COCTAaB HEOPTaHWYECKUX BEUIECTB (KAYECTBEHHbBIE pEaKLHUM Ha
MOHBI) MO pyKOBOJCTBOM I1€J]arora.
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9 KIIACC

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MOHATHI: XUMHUUECKUNA 2JIEMEHT, aTOM, MOJIEKYJIa,
HOH, KaTHOH, aHUOH, IPOCTOE BELIECTBO, CII0KHOE BEIIIECTBO, BaJICHTHOCTb,
ANEKTPOOTPHUIATEILHOCTD, CTEIIEHb OKUCICHUS, XMMUYECKasl peaklis, XUMUYecKasi CBS3b, *TEIUIOBOM
3pheKT  peakuuu,MONb*,  MOJSPHBIA  00BEM, pacTBOpP;  DJCKTPOJUTHI,  HEIIEKTPOJIMTHI,
ANEKTPOJIUTUYECKAsT JUCCOLMALMS, pPEeaKIU HMOHHOro OOMEHa, KaTalu3aTtop, *XUMHUYECKOe
paBHOBecHe, OOpaTHUMbIE W HEOOpaTHMBIE PEaKIUU*, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIUH,
OKHUCJIUTEIb, BOCCTAHOBUTENb, OKHCICHHE K BOCCTAHOBJICHHE, aJUIOTponusi, amMQpOTEpHOCTb,
XUMUYECKas CBsI3b (KOBaJEHTHAs, MOHHAS, METAJUIMYECKasi), KPUCTAINIMYECKas PelIETKa, *KOppo3us
METaJIJIOB, CIUIaBbl; CKOPOCTh XUMUYECKON peakuuu™, npeaensHo gomycrumas konueHntpauus (I1IJ1K)
BELIECTBA;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHATUH (CM. M. 1) U NPUMEHSATH 3TU
MOHSTHS TIPU OMMCAHUU BEILIECTB U UX MPEBPAICHHUIA;

UCITOJIb30BaTh 3HAKM M CHUMBOJIBI JUISI (DPUKCAIIMHM PE3yJIbTaTOB HAOIIOJCHUN, COCTaBJICHUS
(hopMyIl BEIIECTB U YPAaBHEHUN XUMHUECKUX PEAKIIHii, 3aM1CH TaHHBIX yCI0BHi 3a1a4. Mcnonas3oBaTh
obOo3HaueHus, wumerommecs B Ilepuoanyeckoil cucremMe W TaOIMIIE PACTBOPUMOCTH KHCIOT,
OCHOBAHUU U COJIC B BOJIE /IS BBITIOMTHEHUS 3aJaHHH.

ONpEAEATh BAJIEHTHOCTb W CTENEHb OKHCIEHUS XUMHUYECKHX 3JIEMEHTOB B COEIUHEHUSIX
Pa3IMYHOTO COCTaBa; MPUHAAJIE)KHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COSAMHEHUN C OMOpON Ha
OIpesie/IEeHUs, B TOM YHUCJI€ CTPYKTYpUPOBAHHBIEC; BUJIbI XUMUYECKOW CBSA3M (KOBaJEHTHAs, MOHHA,
MeTaJlJIN4ecKasi) B HEOpPraHMYEeCKHX COSAMHEHUAX; 3aps] MOHA MO XUMHUYECKOoW Gopmylie; XapakTep
Cpelpl B BOJHBIX PAacCTBOpPaX KHUCJIOT M IIEIOYEH, *TUN KPUCTAUNIMYECKOW PEIIETKH KOHKPETHOIO
BelecTsa’™;

packpeiBaTh cwmbici [lepuonnueckoro 3akona /.M. MenpeneeBa M OEMOHCTPUPOBATH €TI0
MOHUMAaHMUE: *OMUCHIBATH M XapakTepuszoBaTh™ TabiauuHyro ¢opmy Ilepuonnueckoit cucteMsl
XUMHAYECKHX 3JEMEHTOB: pasziMyaTh MOHATUS «riIaBHasg noArpynmna (A-rpynma)» u «mododHas
noarpynna (b-rpynma)», mansle U OosiblIME MEPUONBI; *COOTHOCHTH* 0O0O3HAYEHUs, KOTOpHIE
UMEIOTCS B IEPUOJMYECKOW Taliule, C YHUCIOBBIMH XapaKTEPUCTUKAMHM CTPOEHHS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sijipa, o0Ilee YHCIO JIEKTPOHOB M paclpeesieHHe UX 0
AJIEKTPOHHBIM CJIOSIM); *OOBSICHATH™ OOIIME 3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB XUMHUYECKHUX
JJIEMEHTOB U MX COEAMHEHUH B IpPEJeNax MajblX NEPUOAOB U INIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS
UX aTOMOB;

KJIaccu(UIUPOBaTh XMMUYECKHUE HJIEMEHTbI; HEOPIraHNYECKHE BEIIECTBA; XUMHUECKUE PEaKI1H
(MO 4YMcay M COCTaBy Y4YacTBYIOIIMX B pEaKIUMU BEIIECTB, MO TEIJIOBOMY 3(D(EKTy, M0 U3MEHEHUIO
CTETIEHEH OKUCIIEHUS] XMMUUYECKHX 3JIEMEHTOB) C ONOPOI HAa CXEMBI;

XapakTepu30BaTh (OMHUCHIBATh) OOIIME W CHEIU(UUECKHE XUMHUYECKHE CBOWCTBA BEIECTB
pa3IMYHBIX KJIacCOB, MOJATBEpPXKIasi ONUCAHWE MPUMEPAMU MOJIEKYJSIPHBIX M MOHHBIX YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKHUX PEAKLIUN C OTIOPOM HA CXEMBI;

COCTaBIIATh YPAaBHEHHUS JIEKTPOJIUTHUECKON JUCCOLMALUN KUCIIOT, HIEJIOUYEN U COJIEH; TIOJIHBIE
U COKpalll€HHbIE ypaBHEHHUS peakluil MOHHOrO OOMEHa; ypaBHEHHS peakiuil, MOATBEP>KIAOIINX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3JINYHBIX KJIACCOB;

pacKpbiBaTh  CYIIHOCTh  OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUid  MOCPEICTBOM
COCTaBJICHUS SJIEKTPOHHOTO OaslaHCca ATUX peaKIuii;

MIPOrHO3MPOBATHCBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOEHHUS; BO3MOKHOCTH
MPOTEKaHUs XMMUYECKHX MPEBPAILCHUH 1TOCIIe MPEIBAPUTEIBHOTIO 00CYKICHHS C TIe1arorom;

BBIUHCIISTH OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MAacCOBYIO JOJIO
XHUMHYECKOT0 3JIeMeHTa 1o (hopMysie COeAMHEHHsI; MACCOBYIO JOJIIO BEIIECTBA B paCTBOPE; MPOBOIUTH
pacuéThl M0 YpaBHEHUIO XUMUYECKOM PEaKkIuu C ONIOPOH Ha alrOpUTM;

CJIeZIOBAaThIIPABUIIaM T10JI30BAHUS XMMUYECKOH MOCYI0M U 1a00paTOpHBIM 000PYIOBaHUEM, a
TaK)Ke IpaBWiIaM OOpallleHUsl C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIUSAMHU MO BBINOJIHEHUIO
71a00paTOPHBIX XUMHUECKUX OIBITOB MO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa
Y YTJIEKHUCIIOTO Ta3a);
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MPOBOJIUTh PEAaKLUUM, MOATBEPKIAIOIIME KAYECTBEHHBIH COCTAaB pA3JIMYHBIX BEILECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOPHI- OpOMUI-, HOIUA-, KapOoHat-, pocdart-, cunukar-, cynbdat-,
TUAPOKCHU/I-MOHBI, KATUOHBI aMMOHHS U MOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBopax HEOPraHMYECKHUX BEIIECTB;

MPUMEHSATH OCHOBHBIE ONEPALUH MBICTUTEIBLHOMN IEATEIbHOCTH — aHAJU3 U CUHTE3, CPABHEHUE,
0000111eHNEe, CUCTEMATU3aIUIO, BBISBJICHUE MIPUYMHHO-CIICICTBEHHBIX CBA3EU — JJIs1 U3yUYEeHHUs CBOMCTB
BEIIECTB M XUMHUYECKUX PEAKIIHIA; €CTECTBEHHO-HAYYHBIC METOIbI TIO3HAHUS — HAOJII0ICHHE, U3MEPCHUE,
MO/JICIUPOBAHUE, IKCIIEPUMEHT (PeanbHbIM U MBICTICHHBIN).
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TEMATHYECKOE INTAHUPOBAHUE

Temarnyeckoe MJIaHUPOBAHUE U KOJIMYECTBO YacCOB, OTBOJUMBIX Ha OCBOEHHME Ka)JOW TeMmbl yueOHoro mpeamera «Xumus» denepanbHon
a/laliTUPOBAHHON OCHOBHOI 00pa30BaTeNIbHOI MPOrpaMMbl OCHOBHOTO OOILEro 00pa3oBaHMs OOyUYarOIIUXCS C 3aJEP)KKON IICUXUYECKOrO0 Pa3BUTHS, B
LIEJIOM COBIAJAIOT ¢ COOTBETCTBYIOIIUM paznesnioM denepanbHOil pabodeill nmporpaMmbl yueOHOro npeaMera «XHMHUsS» OCHOBHOW 00pa3oBaTesIbHON
IIpOrpaMMbl OCHOBHOTO o0miero oopazosanus. IIpu 3tom OpraHuzans BIpaBe caMa BHOCUTh U3MEHEHHUS B COJIEPAKAHUE U PacIpeiesieHHe y4eOHOro
Mmarepuaia o rogaM oOydeHHus, B IIOCJIEAOBaTelIbHOCTb M3YYEHHS TEM M KOJIMYECTBO YacOB Ha OCBOCHHE KaXKJOW TEMbl, OIpeAeIeHue
OpraHMu3alMOHHBIX (opM 00yueHus U T.I. OOOCHOBAaHHOCTb JJaHHBIX U3MEHEHHUH Oompesesnsercs BblOpaHHbIM oOpa3oBareinbHON opranusaiuein Y MK,
UH/MBUJYAJIbHBIMUA TICUXO(QU3UYECKUMU OCOOEHHOCTAMHU KOHKpeTHbIX oOyuatomuxcs ¢ 3IIP, crenmeHbio OCBOGHHOCTM UMM Y4YEOHBIX TEM,
PEKOMEHIAMAMU 110 OTOOPY U alanTanuy y4eOHOTO MaTepuala 1o XUMUH, IpecTaBIeHHbIMH B [losicHUTETHHO 3amucke.

[Tpeanaraem 2 BapuaHTa MPUMEPHOIO TEMAaTUYECKOTO IJIAHUPOBaHUA i oOyyatomuiics ¢ 3[IP: nepBelii npennonaraer 0CBOEHHUE MTPOrpaMMbl
B UHKJIIO3UBHOM KJIACCE; BTOPOH — B OTAEIBHOM KJIACCE.

1-ii BapuanTt
Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs

8 KJIACC
(2 4 B HEnemto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)

IIpumepHbIe TEMBI, OcHoBHOE coaep:xaHue OcHOBHBIE BHABI 1eITEJILHOCTH
pacKkpbIBaoIHe o0yuyarumuxcsi
JaHHBIN pa3jaen

NporpamMmsi,
M KOJHMYECTBO YacoB,
0TBOAMMOC HA UX
U3y4yeHHe

Pa3nen 1.IlepBoHayainbHble XUuMHYecKHe MOHATH(20 U)
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Tema 1. Xumusa —
Ba:kKHAasl 00J1aCTh
€CTECTBO3HAHHUSA U
NPaKTHYEeCKOMI
IeATEJIbHOCTH
YyeJI0BeKa

(54)

Hpez[MeT XUMHUH. *P0JIb XUMHUH B )KU3HHU YeJIOBEKA.

XuMus B cucTeMe HayK. MeTo1bl TO3HAHUS B
XUMHH.*

Tena u BemecTBa. ®uznueckue cBOIICTBA BEIIECTB.

ArperaTHoe cocTosiHue BelecTB. Yucrole
BelecTBa 1 cmecu. CriocoObl pa3iesieHus: CMECeH.
dusnueckue U XuMudeckue sBienus. [IpusHaku u
YCJIO0BUA NPOTCKAHUA XUMHUYCCKUX peaKL[I/If/'I.
3HaKOMCTBO € IIpaBUIaMU OE€30MIACHOCTH U
npuémamu paboThl B XUMUYECKOH JIAOOPaTOPUH.

JdemMoHcTpanuu

1. JTabopaTopHoe 0OopyaoBaHue.

2. Paznuynble BUABI XUMAYECKOU MTOCY/IBI.

3. O0pas1pl BEHIECTB.

4. Crioco0Os1 pasnenenus cmeceit (punpTpoBanue,
BBHINIAPUBAHUE, IUCTUILIALINA, XpoMaTorpadus).
JlaGopaTopHble M IpaKTHYeCKHE PAGOTHI
Jlabopamopmvie onvimol:

Onucanmne GpU3NYECKUX CBOMCTB BEILIECTB.
Paznenenune cMecH ¢ MOMOIIBIO MarHUTA.
Ipaxmuueckue pabomul.

Ne 1. JlaGopaTopHoe 060pyioBaHHE U IIPHEMBbI
pabotsl ¢ HUM. [IpaBuna 6e3omacHoi paboThI B
XUMHUYECKOH J1abOpaTopuH.

Ne 2. Ouncrka 3arpsi3HeHHON MOBApEHHOH coH
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PackpeIBaTh CMBICII M3y4aeMbIX ITOHATHHI C TOMOLIBIO IIEAArOra.

PackpsIBaTh posib XUMHUM B IPUPOJE U KU3HU YETIOBEKA, €€ CBA3b
C IpYTUMH HAYKAMH.

Pa3nuuyarek yncThie BElecTBa U CMECH; OJHOPOIHBIE U
HEOJITHOPOJHBIE CMECH;

Paznuuath Qu3nueckue U XMMUYECKHE SBICHUS C OTIOPOil Ha
OIPEICIICHUS.

OnpenensiTb NPU3HAKU XMMUUECKUX PEAKLIMHA U YCIOBUS X
IIPOTEKAHUS.

CrnenoBaTh IpaBuiaM MOJIb30BaHUS XUMUYECKOM MTOCYI0U U
1a00paTOpHBIM 000PYIOBaHUEM, A TAK)KE IPAaBUIAM
oOpallleHus: ¢ XMMUYECKUMU BEIlle-CTBAMU B COOTBETCTBUH C
MHCTPYKLHUSMHU 110 BBIIIOJHEHUIO IPAKTUYECKUX padoT MoJ
KOHTpPOJIEM I1€J1arora.

IInanupoBaTh ¥ MPOBOJUTH XUMUYECKHI SKCIIEPUMEHT I10
M3YYEHHIO U OTIMCAHUIO (PU3MUECKIX CBOWCTB BEIIECTB,
Croco0OB pa3/ieJeHHsl CMecel BEIECTB 10l PYKOBOJCTBOM
nejarora ¢ 00Cy X AeHHeM Ij1aHa paboThlI.

Hcnonb30Bath Mpy BHINOJHEHUH YU€OHBIX 3aJJaHUM U B
IIPOLIECCE UCCIIEN0BATENBCKON AEATEIBHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY XUMUYECKOTO CONEPKAHUSA,
CIIPaBOYHBIE MaTepuUabl, pecypcsl HTEpHETA IO
PYKOBOJICTBOM II€/1arora.

BeicTpanBath pa3BEpHYThIE NICEMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha HHGOPMAIIHIO U3 YUeOHUKA U CIIPABOYHBIX
MaTEepUajoB, IPAMOTHO UCIIOIb30BaTh N3yUYEHHBIN
MOHATUIHBIN anmnapar Kypca XuMuu



Tema 2. BemiecTBa
U XUMHYeCKHe peakiun
(15 q)

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE DJIEMEHTHI.
3Haku (CHMBOJIbl) XUMUYECKUX JIEMEHTOB.
[IpocTeie u cinoxHbIe BelecTBa. ATOMHO-
MOJIEKYJIIPHOE yUEHUE.

Xumuueckasi popMyiia. BajeHTHOCTh aTOMOB
XAMHYCCKHX JIEMCHTOB. *3aK0H ITIOCTOSHCTBA
cocTaBa BellecTB.* OTHOCUTEIBLHAs aTOMHAas Macca.
OTtHocuTenbHast MOJIEKyJIsipHas Macca. MaccoBas
JIOJII XMMHUYECKOT'0 JIEMEHTA B COCTMHEHUH.
du3nyecKkue U XUMHUUICCKHUE SIBIICHHUS. XUMUYECKast
peakuus. [Ipu3Haku v yciaoBust npoTeKaHUS
XMMHYECKUX PEaKIui. XUMUYECKUE YPABHEHUS.
TUnbl XUMHYECKUX peakini (COeMHECHHMS,
pa3IoKeHUs, 3aMEIICHUSI, OOMEHA).

3aKOH COXpaHEHUS MacChl BEILIECTB.

*M. B. JIoMOHOCOB — yUY€HBIN-3HIIUKIIONEIUCT. ™

JdemMoHcTpanuu

duznyeckue siBIeHUA (pacTUpaHUe caxapa B
CTYTIKE, KUTICHUE W KOHJICHCAIIUsI BOJIBI U T. 1I.).
XuMudeckue siBlIeHus (TOpeHue CBeYH,
pa3JioKEeHHE caxapa, B3aMMOAEHCTBUE CEPHOM
KHCIIOTHI C XJIOPUJIOM Oapusl,

paznoxenune ruapokcuna meau(ll),
B3alMOJICVICTBHE JKeJle3a C CepOi, B3aUMOJEHCTBUE
xkernesa ¢ pactBopom conu meau(1l)).

OnbIT, WIUTIOCTPUPYIOLIUNA 3aKOH COXpaHEHUs
MAaccCHI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThl
JlaGopaTOpHBIE OTIBITHI:

[Tpumeps! Gpu3nuecKux sBICHUH (TIIaBIECHHE
BOCKa, TassHHUE JIbJIA).

[TpuMepbl XUMUYECKHX SBICHHH (TPOKATUBAHUE
MEIHON MPOBOJIOKU, B3aUMO/IEHCTBHE Mela C
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[IpuMeHATh ecTECTBEHHO-HAY4YHbIE METO/Ibl IIO3HAHUS (B TOM
qucie HabJoAeHNe, MOICITMPOBAHUE, SKCIICPUMEHT)

Y OCHOBHBIE OI€PALMU MBICIUTEIbHON JEATEIBHOCTH
(cpaBHEHUe, KIaccH(PUKALNA) 151 U3YYEHUS BEIIECTB U
XMMHMYECKHUX PEAKIUK C OIIOPOM Ha AJITOPUTM HJIM CXEMY.

PackpsIBaTh CMBICI N3Y4a€MBbIX ITOHATUN U 3aKOHOB U
IIPUMEHATH 3T IOHATUSA IIPU ONIMCAHUU CBOMCTB BEILECTB U UX
MPEBPALLECHUI C ONIOPON HA IUIAH U KJIIOUEBBIE CJIOBA.

Paznuyare Gusnyeckne U XUMUUECKHE SIBJICHUS, OOBSACHATh UX
CYIIHOCTb C TOYKH 3pEHUS aTOMHO-MOJIEKYJIIPHOI'O YYEHUS C
OIOPOY Ha OIPENEICHUS U CXEMBI.

OnpenensiTb NPU3HAKU XMMHUECKUX PEAKIIMM, YCIOBUS UX
IIPOTEKAHUS.

OOBACHATH CYITHOCTD (PU3MUECKUX U XUMHUCCKUX SIBJICHHUH C
TOYKH 3PEHUSI AaTOMHO-MOJIEKYJIIPHOTO YYEHUs C
HCIIOJIb30BAaHUEM BU3YAJIbHOU OIIOPHI.

KnaccudunupoBarh XuMudeckre peakliuu (110 YUCIy U COCTaBY
pearupyromux 1 00pa3yrouxcs BEIIECTB) C OMOPON Ha
CXEMBI.

CoctaBiath hopMysbl OMHAPHBIX BEIECTB 110 BAJIECHTHOCTH U
OTpPEENATh BaJICHTHOCTH 10 (hOpMyJiaM BEIIECTB € OMOPOi Ha
aJITOPUTM Y4EeOHBIX JIEHCTBUI.

PaccraBisaTh k03 PUIMEHTHI B yPaBHEHUSIX XUMHUYECKUX
peakuuii ¢ Onopoi Ha aNrOPUTM y4eOHBIX IeHCTBUH.

CnenoBath paBuiIaM NOJIb30BaHUS XUMUYECKOH MOCYI0N U
71ab0paTopHBIM 000PYAOBaHUEM, a TAKKe MpaBUIaM OOpalleHHs
C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSAMHU 10
BBIITOJTHEHUIO JTA0OPATOPHBIX XUMHUECKHUX OMBITOB 10T
KOHTPOJIEM ITEAarora.

Hcnonb30BaTh Ipu BHITOTHEHUN YYEOHBIX 3a/laHUM U B
MIPOLIECCE UCCIEN0BATENBCKOM AESITEIIBHOCTH
HAy4YHO-TIOIYJISIPHYIO JIUTEPATYPy XUMUYECKOIO CONEPIKAHMUS,
CIIPaBOYHBIE MaTepuabl, pecypcbl IHTepHETA oA
PYKOBOJCTBOM II€arora.



KHCIIOTOM). BricTpanBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C
Mosienn aToMOB U MOJIEKYT OTopoil Ha HH(pOPMAIUIO U3 YUeOHHKA U CIIPABOYHBIX
MaTepuajIoB, IPaMOTHO UCIOIb30BaTh N3yUEHHBIH

[TpakTuyeckas pabora Ne3 [Ipu3Haku npoTeKkaHus o
NOHATUMHBIN anmnapar Kypca XUMUU

XMMHYECKUX PEAKIUI

Buruuciaenust

— OTHOCHUTEJIBLHON MOJIEKYJISIPHOM MacChl
BCIIECTB;

— MAacCOBOH JIOJIM XMMHYECKOTO 3JIEMEHTA I10
dbopMyIie coeTUHEHUS.

Pa3nen 2. Baxkneiimme npeacTaBuTe Il HeopraHueckux Bemrects (30 1)
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Tema 3. Bo3ayx.
Kucnopopa. llonsiTue 06
OKCHIAX

(5 1)

Bo3nyx — cMech razos. CocTtaB Bo3ayxa.
Kucnopox — anemeHT u npocroe Bele-

cTBO. O30H — *amnoTpornHas MoauduKanus
Kuciopoaa. *Haxoxaenue KMUcIopoaa B pUpo/Ie,
(dbu3nyecKre U XUMUYECKUE CBOUCTBA (peakinu
OKHCJICHHS, TOpEHHE). Y CII0OBUSI BOSHUKHOBEHHS U
npekpaieHus ropenus. [lonstue 06 okcuaax.
*Crioco0b!I OJTyuyeHUs KUCI0POoa B JIaDopaTOpUu
U IpoMBbIUIeHHOCTH. * [IpuMeHnenue kuciaopoa.
KpyroBopot kuciopoaa B mpupoze.

*TernoBoi 23 PeKT XMMUIECKOI peaKIuu,
MOHATHE O TEPMOXHMHUYECKOM YPaBHEHHH, IK30™-
U DHIOTEPMUYECKUX PEAKIUAX.

*TommuBo (HedTh, yroib U MeTaH). 3arps3HEeHNE
BO3/lyXa, CIIOCOOBI €ro MPeI0TBPALICHHS.
Ycunenne napHUKOBOro 3 dexra, pazpyiieHne
030HOBOTO CIOs.*

JdemoHcTpanuu

Bszaumogeiicteue docdopa, cepsl u xemnesa ¢
KHUCIOPOAOM (BO3MOKHO MCIOIb30BAHUE
BHJICOOTIBITOB).

Omnpenenenue coaep kaHusi KUCIOPOJia B BO3JIyXe€.
OMNBITHI, IEMOHCTPUPYIOIIHNE YCIOBUS
BO3HUKHOBEHHUS U MIPEKPAIICHUS TOPEHUSI.

JlaGopaTopHble M IpaKTHYeCKHEe PAdOTHI
JIaGopaTopHBIii OMBIT:

O3HakoMJIeHHe ¢ 00pa3laMi OKCHJIOB.
[TpakTuueckas padora:

No 4. TTonydeHne KACIOPOIa, U3YUEHUE ET0
CBOMCTB.

Boruunciaenus
— MOJIEKYJISIPHOM MacChl KUCTIOPO/ia U 030HA Ha
OCHOBaHWHM aTOMHOM MacChl XUMHUYECKOT'O
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PackpbIBaTh CMBICI N3y4aeMbIX MOHSATUI U IPUMEHSTH 3TU
MIOHSTHSI IPU OMTMCAHUH CBOWCTB BEIIECTB U UX MPEBPAILICHUH C
MCIIOJIb30BAaHUEM OINOPHBIX CJIOB U KITHUIIIE.

XapakTepusoBaTh (OMUCHIBATE)C ONOPOL HA NJIAH, CXEeM),
Kpamky'1o 3anuch
COCTaB BO3/lyXa, PU3NUYECKUE H XU-MHUECKHUE CBOMCTBA
KHCIIOpPO/1a, CIIOCOOBI €T0 MOIY4YeHUs, TPUMEHEHNE U 3HaYCHHE
B IIPUPOJIC U )KU3HU YEIOBEKA.

CpasHusamo peakyuu 20perus u MeoieHHO20 OKUCIEeHUs C
MIPEIBAPUTEILHBIM 00CYXKJICHUEM ITapaMeTPOB CPABHEHHUS.

Cobupats npuOOpHI ISl MOIYYCHUS KHUCIOPOa (BRITECHEHUEM
BOJIbI U BO3/1yXQ).

Pacrio3naBaTh ONBITHBIM YTEM KUCIOPO MO KOHTPOJIEM
nejarora.

Hcnonb30BaTh XUMHUUECKYIO CUMBOJIUKY JIJISl COCTABIICHHS
(dbopMyIT BEeNIeCTB, MOJICKYJISIPHBIX YPAaBHCHUN XUMHUCCKUX
peaxiuii ¢ yuacTueM KUCIopoa.

OOBACHATH CYIIIHOCTh SKOJIOTUYECKHUX MTPOOJIEM, CBI3AHHBIX C
3arpsi3HEHUEM BO3/TyXa.

CrnenoBatb npaBuiIaM 6e301MacHoi paboThl B TaOOpaTOPHH MPH
WCTIOJIH30BAHUU XUMHUYECKOU TTOCY Il U 000PYIOBAHUS TIO
KOHTPOJIEM T€/Iarora, a TakyKe MpaBuiiaM 0OpaIIeHus ¢
TOPIOYNMHU BEIIECTBAMU B OBITY.

[1nanupoBaTh U OCYIIECTBIATH HA MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTEHI, IPOBOIUTH HAOIOCHHMSI, JICJIaTh BBIBOJIBI ITO
pe3ynbTaTaM 3KCIepUMEHTA M0 PYKOBOJCTBOM Iearora.

Y4acTBOBaTh B COBMECTHOM pa0bOTe B TPYIIIIE.

Hcnonk30BaTh U BHIIOTHEHUH YI€OHBIX 3aaHUI U B
MIPOIIECCE UCCIIEOBATENHCKOMN ACITEIHPHOCTH HAYIHO-
MOMYJSIPHYIO JINTEPATYPY XUMHUUYECKOTO COACPIKAHUS,
CIIpaBOYHBIC MaTepUaIbl, pecypchl IHTEpHETA 10T
PYKOBOJICTBOM T€arora.

BricTpanBath pa3BEpHYTHIC TMCHEMEHHBIE U YCTHBIC OTBETHI C
OTopoii Ha H(GOPMAIIHIO U3 YISOHHKA U CIIPABOYHBIX



JJIEMEHTA MaTEepHAJIOB C OIIOPOH Ha IIJIaH, TPAMOTHO UCIIOJIb30BaTh
M3YYEHHBIN MOHATUHMHBIN aImapar Kypca XUMUU
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Tema 4. Bogopos.
IlonsiTHE 0 KHCJIOTAX
H COJIAX

(5 1)

Tema 5.
KoanuecTBeHHBIE

OTHOILIICHUHA B XUMHUH
(4 1)

Bonopoa — sneMeHT 1 MpocToe BEeleCTBO.
Haxoxpaenue B mpupoe, PU3NIECKue u
XUMHUYECKHE CBOICTBaA (Ha MpuUMepe
B3aMMOJICHCTBUS C HEMETAUIAMU M OKCHIAMU
METaJUIOB), TPUMEHEHHUE, *CIIOCOOBI MOTYYEHUS. ™
[ToHsiTHE O KHCIIOTAX U CONSX.

JdemMoHcTpanuu

[Tony4yenue, cobupanue 1 pacrio3HaBaHHUe
BOJIOpPOJIA.

I'openue Bogopoaa.

BzaumopeiictBue Bogopoaa ¢ okcugaom meau(ll).

JlaGopaTopHble H MpaKTH4YecKne padoThl
JlaGopaTOpHBIH OTIBIT:

BsaumopeiicTBue KUCIOT ¢ MeTallIaMu.
[IpakTuueckas padora:

Ne 5. Tlomyuenue Bo1opoia, U3y4E€HUE €r0o
CBOJWCTB.

Bprunciaenus
— MOJIEKYJISIPHOM MaccChl BEIIECTBA HA OCHOBAaHUHU
aTOMHON MacChbl XUMUYECKUX DIIEMEHTOB

KommuectBo BemectBa. Mons. MossipHast Mmacca.
3akoH ABoraJipo. MosnsipHblil 00bEM ra3os.
PacuéTrel M0 XUMUYECKUM YPABHEHUSM.

JdemMoHcTpauus
OO0pa3s1bl BEIEeCTB KOJIMYECTBOM 1 MOJIb.

Brruucaenus

— 00BEMa, KOJIMYECTBA BEILIECTBA Ta3a 110 €I
M3BECTHOMY KOJIMYECTBY BEIIECTBA WIIH 00BEMY;
— 00BEMOB Ta30B 10 YPaBHEHHIO PEaKIIUU Ha
OCHOBE 3aKOHA 00OBEMHEIX OTHOIIIEHUH Ta30B
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PackpbIBaTh CMBICI N3y4aeMbIX MOHSATUI U IPUMEHSTH 3TU
TIOHSITHSI IPU OMTMCAHUH CBOWCTB BEIIECTB U UX MPEBPAIICHUH.

XapakTepu3oBaTh (ONMUCHIBATh) (HU3NUECKUE U XUMUYECKUE
CBOICTBA BOJOPOA, CIIOCOOBI €T0 MOJIy4eHHsI, TPUMEHEHHE C
OMOPOY Ha IJIaH, KPaTKYIO 3alKCh, CXEMY.

Cobwupats mpubOop s TOTYyYEHUS BOJIOPOIA C UCTIOIB30BAHUEM
BU3YaJIbHOU OMOPHI

Hcnonp30BaTh XUMUYECKYIO CUMBOJIMKY JUISL COCTABJICHUS
dbopMyI BelecTB, MOJICKYJISIPHBIX YPAaBHEHUN XUMHUECKUX
peaKkuuii ¢ yyacTUEeM BOAOPOJA C ONIOPOM HA AIITOPUTM.

CrnenoBath npaBuiiaM 6e30macHoi paboThl B 1a00paToOpuu Ipu
WCTIOJIb30BAaHUH XUMHUYECKON TIOCY/IBI M 000PYIOBAHHUS 1TO]T
KOHTPOJIEM IeJ[arora., a TakyKe MpaBuiiaM 00palieHus ¢
TOPIOYMMH BEIIECTBAMH B OBITY

[InaHupoBaTh U OCYIIECTBIIATH HA MPAKTUKE XUMUYECKHE
HKCTIEPUMEHTBI, TIPOBOIUTH HAOIIOICHNS, JIETIaTh BBIBOJIBI T10
pe3yabpTaTaM KCIIePUMEHTA 01 PYKOBOACTBOM II€arora ¢
o0cyXxIeHrneM T1aHa padoThl, C UCIOJIb30BAHUEM KITUIIIE.

Y4acTBOBaTh B COBMECTHOI paboTe B TpyIIe.

[InmaHupoBaTh U OCYIIECTBIIATH HA MPAKTUKE XUMUYECKHE
OKCIIEPUMEHTBI, TIPOBOIUTH HAOIIOICHNS, JIETIaTh BBIBOIBI TT0
pe3yabpTaTaM SKCIIepUMEHTA.

VY4acTBOBaTh B COBMECTHOM paboTe B Ipymie

PackpbIBaTh CMBICIT U3y9aeMbIX MOHATHI U TPAUMEHSTH OTH
MOHSTHS, & TAKXKe U3ydeHHBIE 3aKOHBI U TEOPUH ISl PEIICHUS
pacy€THBIX 33734 C TOMOIIBIO TIe/1arora.

BbI4ncnsTh MOJSIPHYIO MacCy BEIIECTB; KOJIMUYECTBO BEIIECTBA,
00BEM raza, Maccy BEIIECTBa C OTMIOPOM Ha oOpaselr, Ha
bopmybl;

[TpoBOANTH PacUEThI IO YPaBHEHUSM XUMHUYECKUX PEAKITUH C
OTI0pOii Ha 0Opaszell, aNropuTM y4eOHBIX ACHCTBUIL:
KOJINYECTBA, 00bEMA, MACCHI BEIIECTBA M0 U3BECTHOMY
KOJINYECTBY, 00BbEMY, Macce peareHTOB WM MPOIYKTOB
PEaKIHH.



Tema 6. Boaa.
PactBopsl. Ilonsitue 00

OCHOBAHHSIX
(59)

Bona, ee cocraB, cTpoeHHE, MOJIEKYIIBI.
dusnueckue CBOMCTBA BOAbL. *AHAIN3 U CUHTE3 —
METO/JIbI U3yUYECHHS COCTaBa BOJIBL. ™

XUMHUYECKHE CBOMCTBA BOJEI

(paznoskeHue, peakliuy ¢ HaTpUeM, OKCUIOM
KaJbLusl, OKCUJIOM cepbl |V.

CoctaB ocHoBanwuii. [Tonstre 06 nHIUKATOpAX.
*Bopa kak pacTBOpHUTENb.* PacTBOpHI.
*PacTBOPUMOCTb BEIIECTB B BOjC.*
*HacbllieHHbIE U HEHACBILLIEHHbIE PACTBOPHI. ™
MaccoBas 10114 BelllecTBa B pacTBOpE.

*Posnp pacTBOpOB B IPUPO/JIE U B )KU3HU YEIIOBEKA.
KpyroBopot Bosibl B ipupoje.*3arps3HeHue
MpUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOTHBIX
BOJ.

JdemoHcTpanuu

DNeKTpOIU3 BOJIbl; CHHTE3 BOJbI; B3aUMOJIEHCTBHE
Bozbl ¢ metaruiamu (Na, Ca) (Bo3MOKHO
UCII0JIb30BaHUE BUIEOMATEPUAJIOB).

PacTBOpeHne BemecTs ¢ pa3nuyHON
PacTBOPUMOCTBIO.

HccnenoBanue pacTBOPOB KUCIIOT U IIENOYEH ©
MTOMOLUIBIO0 UHAUKATOPOB.

JlabopaTopHble U NpaKkTHYeCKHe PadoThl
[IpakTuueckas padora:

Ne 6. IIpuroroBieHue pacTBOPOB € ONPEAECIEHHOM
MAacCOBOM J0JIei paCTBOPEHHOTO BEILIECTBA.
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BricTpanBath pa3BEpHYThIE TMCBMEHHBIE U YCTHBIE OTBETHI C
ONOpPOM Ha UH-
dopmaruio n3 ydeOHMKA U CIIPAaBOYHBIX MATEPUAIOB, IPAMOTHO
HCII0JIb30BaTh U3YYEHHBIN IOHATUNHBIN anmnapar Kypca XUMHH €
IIOMOILBIO IIE1arora.

PackpbIBaTh CMBICI N3y4aeMbIX MMOHSATUI U IPUMEHSTH 3TU
IIOHSTHS TIPU OIIMCAHUU CBOMCTB BEIIECTB U UX MPEBPALLEHUH C
MOMOIIIBIO TIEIarora.

XapaxkTepu3oBaTh (HU3MUECKUE U XUMUYECKUE CBOWCTBA BOJIbI,
e€ poJib KaK pacTBOPUTEIIS B IPUPOAHBIX MPOLIECCaX C OMOPO
Ha IUIaH U CXEMY.

CocTaBisATh ypaBHEHUSI XUMUYECKUX PEAKLIUN C yHaCTUEM BOJbI
C OIIOpOi Ha CXEMY.

OOBACHATH CYITHOCTH SKOJIOTHUECKUX MPOOIIEM, CBSI3aHHBIX C
3arpsiI3HEHUEM NPUPOIHBIX BOJ, CIIOCOOBI OUUCTKU BOABI OT
pUMeceid, MephI 10 OXPaHe BOJ OT 3arps3HEeHUs MocTe
IIPEIBAPUTENILHOTO CTPYKTYPUPOBAHUS MaTepuaa.

[InanupoBaTh ¥ OCYIIECTBIATH HA TPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOUTH HAOIIOACHHUSI, JIENIaTh BbI-

BOJBI T10 PE3yJIbTaTaM dKCIIEPUMEHTA 10 KOHTPOJIEM
1earora, ¢ UCMoJIb30BaHUEM KITUIIIE.

CrnenoBatpk npaBuiaM 6e30macHOi paboThl B 1TabOpaTOpUH MU
MCIOJIb30BaHUU XUMHUYECKOM MOCY/bI U 000pyI0BaHUs MO
KOHTPOJIEM IEJarora.

[IpoBOANTH BBIYMCIIEHUS C IPUMEHEHUEM MOHATHUS «MaccoBast
JI0JIs BEILIIECTBA B PACTBOPE» C OMOPOH Ha (OPMYIIBI.

Hcnonp30Bath npu BHIMOJHEHUH YUeOHBIX 3a/1aHUM U B
IIPOLIECCE UCCIIE0BATEIBCKON JEATENBHOCTH Hay4YHO-
MOMYJISIPHYIO JTUTEPATypy XUMHUUYECKOTO COJIEp KaHMs,
CIIPaBOYHBIE MaTepHaJIbl, pecypchbl MIHTepHEeTa 1o
PYKOBOJICTBOM I€/1arora.

BricTpanBath pa3BEpHYThIE NICEMEHHBIE U YCTHBIE OTBETHI C
omnopoit Ha HHGOPMAIIHIO U3 YIeOHUKA M CTIPABOYHBIX



Boiuncienus MaTepuajIoB, IPaMOTHO UCIOIb30BaTh N3y4EHHBIH
— C UCTIOJIB30BAHUEM TOHSITHS «MacCOBast 10JIst MOHSATUHHBIN anmnapar Kypca XMMHUU MOCJIe MPEABAPUTEIHHOTO
BELIECTBA B PACTBOPE» CTPYKTYpUPOBAaHUS MaTepHana
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Tema 7. OcHOBHbBIE
KJIACCHI
HEOPraHM4YeCcKNX
coeMHEeHu

(11 )

Krnaccudukanus HeopraHuueckKux COeAMHEHUN.
Oxcunpl: coctas, KnaccupuKaiys (OCHOBHBIE,
KHCJIOTHBIE, *aM]oTepHbIe, Hecoeo0pa3yronme Ha
npumepe okcuaa yriepoaa |l u okcuaa azora I,
HoMeHKkarypa. [lomyuyenue* okcuaoB
(B3auMoOJIeHiCTBUE C BOJIOM, KMCIOTaMH,
IeJI049aMu ).

OcHoBaHMs: cOCTaB, KIaccupuKanys (IeI0dH u
HEPacTBOPUMBbIE OCHOBAHUS ), HOMEHKJIATYpA.
Kucnotsr: cocras, kiaccudukaims, HOMEHKJIATYpa,
¢bu3nueckrue 1 XuMHUYeCKre CBONCTBA
(B3auMO/IeHiCTBHE C OCHOBHBIMU OKCHIAMH COJISIMH
Ha IIPUMEPE COJITHON M CEPHOM KHUCIIOT), *CIOCOOBI
MOJTy4eHUs.* Psii akTHBHOCTH METaJUIOB.

Conu (cpeqHue): HOMEHKIATYpa, *CcrocoObl
MOJTYYEHUS ™, B3aUMOJICHCTBHE COJICH C METaJlJIaMHU,
KHCIIOTaMH, IIETI0YaMU U COJISIMH.

I'eneTnyeckas CBSA3b MEKIAY KJIacCaMu
HEOPraHWYECKUX coeMHeHni. [ eneTnueckue
psabl. [lonarue 06 ampOTepHBIX TUAPOKCHUIAX HA
puUMepe ITMHKA ¥ ATIOMUHUS. XUMHYECKHC
CBOICTBA - B3aUMO/ICHCTBHE C KUCIOTAMHU U
menodyaMu. PasnokeHue mpy HarpeBaHUU.

JdemoHcTpanuu

O06pa3ibl HEOPraHMYECKUX BEIIECTB PA3JIMUHbBIX
KJIaCCOB.

B3anmoneiicTBre pacTBopa CEpHOUN KUCIOTHI C
okcugom meau(ll).

Peakuus HelTpanuzanuu.

BriTecHeHne ogHOTO MeTaia APyruM U3 pacTBOpa
COJIH.

JlabopaTopHble U NpaKTHYeCKHe PadoThl
JlaGopaTopHBIE OTIBITHI:
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OmnpeneneHne OCHOBHBIX KJIaCCOB HEOPIaHUYECKUX COEIMHEHUN
10 Ma0JIoHY.

CocraBieHue CXeM CTPOEHHsI OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCUHEHUN HA OCHOBE OIPEIEIECHMUS.

CocraBienue popMyJsl OCHOBHBIX KJIACCOB HEOPIraHUYECKHX
COCIMHEHUM U HA3bIBAaHUE UX 110 MEXAYHAPOIHOU U
TPUBHAIBHON HOMEHKJIATYpE C UCIIOJIb30BaHUEM OIPEIEIICHUS U
TaOJIUIIBI PACTBOPUMOCTH.

KnaccudunupoBanue nu3yyaembIX BEILIECTB M0 COCTaBy U
ceoticmeam ¢ OTOPOH Ha OTPEICIICHHUS, CXEMbI B TaOIIUITY
PAcTBOPUMOCTH.

CocraBneHnre TabaUIbl TEHETUYECKUX PAIOB U CXEMBI
«['eHeTnuecKkas B3aMMOCBSA3b OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEAMHEHUN» M0/ pyKOBOJICTBOM II€arora.
[Iporuo3upoBaHue CBOWCTB BELIECTB HA OCHOBE OOIIMX
XMMHUYECKUX CBOMCTB M3Y4YEHHBIX KJIACCOB, IPYII BEILECTB, K
KOTOPBIM OHHM OTHOCSITCS C MCIIOJIb30BAaHUEM CXEMBI
«['eneTnueckas B3aMOCBSI3b OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COEIMHEHUI» M0 pyKOBOJCTBOM II€Jarora.
CocraBieHne MOJIEKYISIPHBIX YPaBHEHUN peaklni,
WUTIOCTPUPYIOLINX XMMHUYECKHE CBOMCTBA N3YYEHHBIX KJIaCCOB U
CnocodOwbl noIyueHus BEIeCcTB U3YYeHHBIX KJIacCOB, TPYIIIN, a
TaK)Ke MOATBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXKY
HUMH, C OIIOPOM Ha BepOaJIbHYIO CXEMY B KaUeCTBE 3pUTEIbHOMN
OTIOPBI.

CocraBiieHHnEe MOJIEKYJIIPHBIX YPaBHEHUM peakLuii 110 CXeEMaM ¢
MIpeIBApUTENILHBIM 00CYXIEHUEM BbIOOpA pearupyronmx
BEIIECTB.

Boruncnenue no ypaBHEeHUSIM XUMHYECKUX peaKlUi KOJIUYECTBa,
00bEMa, Macchl BEIIECTBA 110 KOJUYECTBY, 00bEMY, Macce
peareHToB WK NPOAYKTOB PEAKIIUH 110 aJITOPUTMY.
[InannpoBaHue U OCYIIECTBIEHUE HA PAKTUKE XUMHUYECKOIO
9KCIIEPUMEHTA U HAOJIOCHUS 110 PyKOBOJCTBOM YUUTEIS.
DopMyIMpPOBAaHUE BBIBOJOB 10 PE3Yy/IbTaTaM HKCIIEPUMEHTA C



B3aumopeiicTBue KUCIOT C MeTallIaMu.
[Tonyyenne HepacTBOPUMBIX OCHOBAHHIA.
B3anmoaeiicTBre HEpaCTBOPUMBIX OCHOBAHMI C
KHUCJIOTaMHU.

Paznoxenue ruapokcuna meau(ll) mpu
HarpeBaHUMU.

[IpakTuueckas pabora:

Ne 7. Penienne skcriepuMeHTaIbHBIX 33a4 110 TEME
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COCAUHEHUIN».

Breruucienus
— I10 YPaBHEHUSIM XUMUYECKUX peaKui

UCIIOJIb30BaHUEM OIMOPHBIX CIIOB.
DopMyIMPOBAHUE C TIOMOIIBIO [1€]arora ¥ BHIIIOJIHEHNUE IIPABUII
0e3omacHoil paboThI B 1a00PATOPUU TP UCIIOJIB30BAHUH
XUMHAYECKOH MOCYABI K 000pyIOBaHUS.

Hcnonb30Banue npu BHINOTHEHUH YU€OHBIX 3aJJaHUM U B
IIPOLIECCE UCCIIEN0BATENBCKON EATEIBHOCTH HaAyYHO-
HOIYJISIPHOM JTUTEPATypPhl XUMUUECKOTO COJIEPKaHUs,
CIpaBOYHbIE MaTepualbl, pecypchl IHTEpHETa, OCYILIECTBICHHE
BbIOOpA MOJ1 PYKOBOJICTBOM II€/1arora.

BricTpanBanue pa3BEPHYTHIX MUCHbMEHHBIX U YCTHBIX OTBETOB C
ornopoi Ha UHPOpMAIIHIO U3 Y4eOHHKA U CITPABOYHBIX
MaTepuaioB, FPaMOTHOE UCIOIb30BaHUE U3YYEHHOTO
MOHSTUWHOTO ammapaTa Kypca XMMHUU C UCIIOJIb30BAHUEM IUIaHA,
OINOPHBIX CJIOB, AITOPUTMA.

Paspnen 3. Ilepnoanyeckuii 3akon u Ilepuoguyeckas cucrema xumudeckux 3j1emedToB [[. U. Menaeseesa.
Ctpoenue aToMoB. XUMHYeCKas ¢BA3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE peaknun (15 u)
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Tema 8.
I[Mepuoguveckuii 3aK0H
u [lepuoagnueckas
CHCTEMa XUMHYECKHX
3JIEMEHTOB

J. 1. Menaese-eBa.
Ctpoenne atoma (7 4)

[lepBbie NONMBITKY KIACCU(PUKAIUU XUMUYECKUX
snemeHTOB. [loHsITHE O TpynIax CXOJHBIX
AJIEMEHTOB (ILEJIOYHBIE U IIEI0YHO3EMEIbHbIE
METaJUIbl, TAJIOT€Hbl, UHEPTHBIE T'a3bl).
*DeMEeHThI, KOTOpPbIE 00pa3yroT

amM(pOTepHBIC OKCUJIBI ¥ TUAPOKCUIBL.*
[Tepuonuueckuii 3akon u [leproan-ueckas cucrema
xuMuueckux anemeHToB M. Y. Meneneena.
[Tepuonpl, rpymnmbl, NOArpymbsl. Ouzndeckuit
CMBICII TIOPSIZIKOBOTO HOMEPA 3JIEMEHTa, HOMEPOB
Mepuoja U TPYIIb.

Crpoenune atoMoB. CocTaB aTOMHBIX SJIED.
*U3oTomnbl. *DnekTpoHbl. CTpOSHHE ANEKTPOHHBIX
000JI0YeK aTOMOB TIEpPBBIX 20 XUMHUYECKIX
anemeHToB [lepuonnyeckoil cucTeMsl

. 1. Menneneena.

XapakTeprucTUKa XMMHUECKOTO 2JIEMEHTA 10 €T
nosioxkeHuto B [leproaudeckoit cucreme

. . Menneneena.

*3aKOHOMEpPHOCTH U3MEHEHHUS CBOICTB 2JIEMEHTOB
MaJIbIX TIEPUOJIOB ¥ TJIABHBIX MTOATPYII B
3aBHCHUMOCTH OT aTOMHOTO (ITOPSIKOBOTO)
HOMepa.™

*3nauenue [leproandeckoro 3akoHa

u [leproinueckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB JJIs1 Pa3BUTHS HAYKU U TIPAKTUKH.
. 1. MenneneeB — y4€HBIN, IEAAror u
TpaXTaHuH.™

JdemMoHcTpauuu

Kopotkonepuoanasi u JimMHHONIEpUONIHAS (HOPMBI
[Tepronnueckoit CUCTEMBI XUMHUYECKHUX SJIEMEHTOB
. . Menneneena.

O3HakomiieHHE ¢ 00pa3aMyu METaJIOB
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PackpsiBaTh CMBICT IEPUOJINYECKOTO 3aKOHA 0T PYKOBOJCTBOM
rejarora.

[ToHnMate cymiecTBOBaHUE NEPUOIUYECKON 3aBUCUMOCTH
CBOMCTB XMMUYECKHX 3JIEMEHTOB (U3MEHEHHUE PaJNyCOB
aTOMOB M 3JIEKTPOOTPULIATENILHOCTH) U UX COETMHEHUI OT
MOJIOXKEHUS B IEPUOANYECKON CUCTEME U CTPOEHUS aTOMa C
MCIIOJIb30BAaHUEM CXEM U TaOJIHII.

VYcraHaBiuBaTh CBS3b MEXKY IOJIOKEHUEM DJIEMEHTA B
MEePUOANYECKON CHCTeME U CTPOCHHEM €ro aToMa (CocTaB U
3apAn sapa, 00IIee YUCIO0 SICKTPOHOB U pacIpeesieHUe UxX 10
AIIEKTPOHHBIM CJIOSIM) T10 00pa3Iy.

[Iporuo3upoBarh xapakTep U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX
COEMHEHUH 110 TpynIaM U nepuoaam Ilepuonuueckoit
CHUCTEMBI C IIOMOIIIBIO TMearora.

XapakTepru30BaTh XMMUYECKHUE 3JIEMEHTHI IEPBBIX TPEX
MEPUOJIOB, KAJIMs, KAIBLIUS 110 UX MOJ0KEHHUIO
B [lepnonnueckoit cucreme /1. 1. Meneneena.

CnenoBath npaBuiiaM 06e301acHoOi paboThl B 1a00paToOpuu Ipu
HCIIOJIb30BAaHUH XUMUYECKON TTOCY/IBI U 000PYIOBAHHMS TIO]T
KOHTpPOJIEM I1€/1arora.

BricTpauBath pa3BEpHYTHIE MUCEMEHHBIE U YCTHBIE OTBETHI C
OTopoii Ha HHPOPMAITUIO U3 y4EOHHUKA U CIIPABOYHBIX
MaTepHaioB, FPAMOTHO UCIOJIb30BaTh U3YUCHHBIN
MOHSATUHHBIN anmnapar Kypca XMMHUU NIOCII€ CTPYKTYpUPOBaHUS
MaTepHalia ¢ UCII0JIb30BAHUEM KITUIIIE.

Hcnonb30Bath mpu BHIMOTHEHUH YY€OHBIX 3aJaHUI TEKCThI
y4eOHHKa TTOCIIe CTPYKTYPUPOBAHUS MaTepuaa, ClipaBOYHbIC
matepuansl ([leproanyeckyro cucTeMy XUMHUYECKUX
anemenToB /. 1. Menpeneea, Tabauily pacTBOPUMOCTH
KHCJIOT, OCHOBAHMI U COJIEH B BOJIE, AIIEKTPOXUMUUYECKHUH Pl
HaNpsDKEHUH METaIIOoB).

Hcnonb30Bath mpy BHIOTHEHUH YU€OHBIX 3aJJaHUI U B
MPOLECCE UCCIIEIOBATENBCKON eI TENbHOCTA HAYYHO-
MONYJISPHYIO JIUTEPATYPY XUMUUYECKOTO COJIepHKAHUSA,



Tema 9. Xumuueckas
cBsI3b. OKHUCINTETBHO-
BOCCTAHOBHTEJIbLHBIE
peakuumn

(8 1)

1 HEMCTAJIJIOB.

JlaGopaTopHble U NpaKTHYecKne padoThl
JIaGopaTOpHBIH OMBIT:

BiaumopeiicTBue rufijpokcua UHKA C PACTBOPAMHU
KUCJIOT U IIEJI0YEen

*DNeKTPOOTPHUIIATEILHOCTE* aTOMOB XMMHUYECKUX
3JICMEHTOB.

Xumuueckas cBs3b (MOHHAs, KOBaJICHTHAsI OJISIpHAs
Y KOBJICHTHAS HETIOJISIPHA ).

CreneHb OKUCIIEHUS.
OKHCIUTETEHO-BOCCTAHOBUTEIHLHBIC PEAKITHH
(OBP). IIpouecchl OKUCTEHUS U BOCCTAaHOBJICHUSI.
OKHCIUTENN U BOCCTAaHOBHUTEIH.

JdemMoHcTpanuu
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH:
TOpPEHME, PEAKIIUH PA3IOKEHUS, COEANHEHHUS
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CIIpaBOYHbBIEC MaTepuabl, pecypcsl UHTepHETa TOJ
PYKOBOJICTBOM I1€Jjarora

PackpbIBaTh CMBICT H3Y4aeMbIX MOHSATHH O] pyKOBOACTBOM
nejarora.

OmnpenensTb BUJ XUMHUECKON CBSI3U B COEAMHEHHUH C
MCIIOJIb30BAHUEM CXEM.

OmnpenensaTh CTENEHb OKUCICHUSI XMMUYECKOT0 3JIEMEHTA 110
(dbopMyIie ero COeJMHEHMsI C UCIIOJIb30BAaHUEM AJITOPUTMA.

OmnpenensTh 31eMeHT (BEIIEeCTBO) — OKUCIUTENb U 3JIEMEHT
(BEIIECTBO) — BOCCTAHOBHTEIIb.

OOBACHATH CYLTHOCTH NPOLECCOB OKUCICHUS U BOCCTAHOBJICHUS.

CocTaBnTh 1EKTPOHHBIN OalaHC ¢ YUETOM YUCIIA OTIAaHHBIX U
HPUHATBIX 3JIEKTPOHOB.

CocTaBnaTh ypaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOMN
PEaKIMU 1O AITOPUTMY pa3dopa OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHON PEAKIUN.



9 KJIACC

(2 94 B HEmemto0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BPEMs)

Hcnonb30Bath Mpy BHIMOTHEHUH YU€OHBIX 3aJaHUI TEKCThI
yuyeOHHMKa IIocTIe CTPYKTYPUPOBAHUS MaTepuaa, CipaBOYHbIe
MaTepuaibl (IepUOIUYECKYIO CHCTEMY XUMUYECKUX FJIEMEHTOB
J1. 1. Menneneesa, TabJIMIly paCTBOPUMOCTH KHCIIOT, OCHOBAaHHMA
U COJIEH B BOJIE, DJICKTPOXUMHUYECCKUU psii HAPSHKEHUI
METAJIJIOB).

IIpumepHbIe TEMBI,
pacKpbIBaoe
JaHHBIN pa3jaen

MporpamMmel,
U KOJIHYEeCTBO YacoB,
OTBOAMMOE HA UX
H3ydeHue

OcHoBHOE coaepKaHue

OcHoBHbIE BU/IbI 1eSITEIbHOCTH
o0yuarouuxcst

Pa3nen 1. BemecTBo 1 xumudeckue peakiuu (17 1)
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IToBTOpEHUE M
yriy0JieHne 3HAHUH
OCHOBHBIX pa3/1eJioB
Kypca 8 kiacca

(54)

[Tepuonuueckuii 3akoH. [lepuoauueckas cucrema
xuMuueckux anemeHToB 1. Y. Meneneena.
Ctpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMUYECKUX AIEMEHTOB IIEPBBIX TPEX
MEePUOJIOB, KaJIUS, KAIbIUS U UX

COEJIMHEHHI B COOTBETCTBUH C MOJOKEHUEM
3JIEMEHTOB B MEPUOJUYECKON CUCTEME U CTPOCHUEM
HX aTOMOB.

Knaccudukanusa u HoMeHKIaTypa HEOPraHUYEeCKIX
BELIECTB (MEXAyHa-pO/IHAs U TPUBHUAIIbHAS).
XUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCA K
Pa3IMYHBIM KJlacCaM HEOPTraHWYECKUX COCTMHECHHM,
HX FEHETUYECKas CBSI3b HEOPTAHMYECKHUX BEIIECTB.
CrtpoeHue BeliecTBa: BUJIbI XUMHYECKOU CBSI3U U
THUIIBI KPUCTAIUTMYECKUX PEIIETOK. *3aBUCUMOCTh
CBOMCTB BEILECTB OT UX CTPOEHUS. ™
JdeMoHcTpamun

1. Moaenu KpUCTAIIINYECKUX PEIIETOK
HEOPTraHUYECKHUX BEIIECTB.

2. KopotkomnepuoaHas v JUIMHHOTIEPUOAHAS (hOPMBI
[Teproanueckoit CUCTEMbI XUMHUYECKHX 3JIEMEHTOB
. 1. MenneneeBa

XapakTepru30BaTh XMMUYECKUE DJIEMEHTBI IEPBBIX TPEX
IIEPUOJOB, KAJIUS U KAJIbLIUS 110 UX IOJI0KEHUIO
B [lepnoanueckoit cucreme 1. 1. MenaeneeBa ¢ onopoi Ha
AJITOPUTM.

KnaccuunupoBats 1 Ha3bIBaTh HEOPraHUYECKHUE BEILECTBA
M3YYEHHBIX KJIACCOB C OTOPOI Ha CXeMy, TaOJIHUILy
pPacTBOPUMOCTH.

OnuceiBaTh 00LIME XUMUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, NOATBEP)KIaTh CBOWCTBA IPUMEpPaMU
MOJIEKYJIAPHBIX YPABHEHUH XUMUYECKHUX PEAKLUI C OIIOPOU
Ha CXEMYy.

Onpenensitb BUJ XMMUUYECKOH CBSI3U U THUIl KPUCTAILTTMYECKON
PELIETKH BEIECTBA C OIIOPON HA CXEMY.

[IporHo3upoBaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTHU OT UX
CTPOEHUS TOCIIE IPeABapUTEIHLHOIO pa3dopa.

BricTpanBath pa3BEpHYThIE NMCbMEHHBIE U YCTHBIE OTBETHI C
OIOpOH Ha
nH(pOopMaLKIO U3 yUeOHUKA U CIPAaBOYHbBIX MaTEPHUAJIOB,
I'PaMOTHO MCIOJIb30BaTh U3Y4YECHHBIN TOHATUIHBIN anmnapar
Kypca XUMHH.

Hcnonb30Bath Mpy BHINOJHEHUH YY€OHBIX 3aJJaHUM U B
IIPOLIECCE MCCIIEN0BATENBCKON NEATEIIBHOCTH HAy4YHO-
MOMYJISIPHYIO JINTEPATYPY XUMHUYECKOTO COAEpKaHUS,
CIIPaBOYHBIE MaTepHUabl, pecypcsl IHTEpHETA IO
PYKOBOJICTBOM I€arora.
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Tema 1. OcHoBHBIE
3aKOHOMEPHOCTH
XHUMHYECKHX PeaKuuid
(4 9)

Krnaccudukanus XuMHUECKUX peaklUi M0 pa3IMiyHbIM
Ipu3HaKaM (10 YMCIy U COCTaBY y4acTBYIOIIUX B
peaKIu BEIIECTB, *T10 TEIIOBOMY 3P EKTy, 1o
M3MEHEHHUIO CTENIEHEH OKUCIICHUS XUMUYECKUX
AJIEMEHTOB, 110 OOPATUMOCTH, MO Y4aCTHUIO
KaTajiuzaTopa).*

*JK30- U SHIOTEPMHUYECKHE PEaKIuy,
TEPMOXUMHUYECKHE ypaBHEHUs. [loHsATHE O CKOpOCTH
XUMHUYECKOH peakuuu. [ToHsITHE 0 TOMOTeHHBIX U
reTeporeHHbIX peakuusx. [lonsitue 06 06paTuMbIx
1 HEOOpaTUMBIX XUMHUECKUX peakuusax. [Tonstue o
XUMHYECKOM paBHOBecUHU. DaKTOPHI, BIHSIONIAE HA
CKOPOCTh XUMUYECKOU PEAKIIUU U MOJTO0KECHHE
XUMHUYECKOI0 pPaBHOBECHUS. ™
OKHCINTENEHO-BOCCTAHOBUTEIBHBIC PEAKITHH
(97EeKTPOHHBIN OalaHC OKUCITUTEIBHO-
BOCCTAaHOBUTEJILHON PEAKIIHH).

JdemoHcTpanuu

1. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIMH OT
pa3nuYHbIX (PAaKTOPOB.

2. BoznelicTBue katanusaropa Ha CKOPOCTh
XUMHUYECKON PEaKIIHH.

3. [Ipumepsl HEOOPATUMBIX U OOPATUMBIX pPEAKLIUM.
4. CmelieHne paBHOBECUSI XMMHUYECKOM PEaKIIHU.

Breruuciaenus
— KOJIMYECTBa BelIecTBa, 00bEMa M MacChl pEareHTOB
WY NPOAYKTOB MO YPABHEHUSIM XUMHUYECKUX PEAKIUN

PackpbIBaTh CMBICI N3y4acMbIX IIOHATUN U IPUMEHSTH 9TU
IIOHSITHS IIPH OIIMCAHUM CBOMCTB BEIIECTB U UX
MPEBpAILICHUH.

KnaccudunupoBaTh XUMUYECKHE PEAKLIUH 110 PA3THYHBIM
IIPU3HAKAM.

VYcTaHaBnuBaTh 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIUU
OT Pa3JIMYHBIX (AKTOPOB O] PYKOBOJICTBOM YUUTEJIS.

[IporHo3upoBaTh BO3MOKHOCTH ITPOTEKAHUS XUMHUUECKHUX
IIPEBPALCHUN B PA3JIMYHBIX YCIOBUAX I10CIIE
npeIBapUTEeIbHON PaOOTHI.

Omnpenensats okucauTens 1 BoccraHoBuTens B OBP.

CocTaBnTh NEKTPOHHBIN OaIaHC peakLUu.

[Ipon3BONTE BEIUMCIIEHUS 110 XUMUYECKUM YPAaBHEHUSM 110
AJICOPUTMY.

BricTpanBath pa3BEpHYThIE IICEMEHHBIE U YCTHBIE OTBETHI C
OTopoi Ha HHPOPMAITHIO M3 YICOHUKA U CITPABOYHBIX
MaTEpUajoB, IPAMOTHO UCIIOIb30BaTh N3y4EHHBIN
MOHATUIHBIN anmnapar Kypca XMMHUU I0CIIe
MIPEIBAPUTENILHOTO CTPYKTYPUPOBAHUS MaTepHaa.

Hcnonb30BaTh Ipu BHITOJHEHUN YYEOHBIX 3a/laHUM U B

Imponecce HCCIIeI0BATEIbCKOM IEATEILHOCTH HAay4YHO-
MOMMYJIAPHYIO JINTCPATYPY XUMHUYCCKOI'0 COACPIKAHUA,
CIIPpaBOYHBIC MaTCpUaJibl, PpECYPChHL I/IHTepHeTa IMOCJIC
KOHCYJIbTAIIUU C II€Aarorom.
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Tema 2.
JIeKTPOJIUTHYECKAS
AUCCOLHALIMS.
XumMuyecKue peakiuu
B pacTBopax

(8 1)

Teopus 3MEKTPOJIUTUIECKON AUCCOIUALINH.
DNEKTPOIUTHI U HEINIEKTPOIUTHI. KaTHOHBI, aHUOHBI.
*MexaHu3M JIUCCOLMAIINY BEIIECTB C Pa3IMYHbIMU
BUJAMU XUMHUYECKOU CBsI3Hu. CTerneHb

nuccoranuu. *CyIbHBIC U CT1a0BIC SJIEKTPOJIUTHI.
Peakunu noHHOTO 0OMEHA, YCIIOBUS UX MPOTCKAHMSI.
HNounble ypaBHEHUS pEaAKIUA.

XHUMHUYECKHE CBOMCTBA KMCIOT, OCHOBAHUM U COJICH B
CBETE MPEACTABICHUIN 00 JIEKTPOTUTHICSCKON
muccormanuu. Cpena pactopa. [lonarue o ruaposunse
COJICH.

KadecTBeHHbIC peakii Ha KATHOHBI

Y aHUOHBI :XJOPHU-, OpOMUI, HO3UI-, CYTbdaT-,
KapOoHaT-, cuiIMKaT-Qpochar- aHMOHBL, THJIPOKCH/I-
HWOHBI KaTHOHBI aMMOHMS, MarHUs, KaJabIus,
AITIOMUHUS, JKene3a 2+, 3+ |, IMHKa, MPUCYTCTBYIOLINE
B BOJIHBIX PacTBOpax..

JdemoHcTpanuu

DnexTpuueckas NpoOBOAUMOCTh PaCTBOPOB BEIIECTB;
JBUKEHHE HOHOB B JIEKTPUUYECKOM I10JIE.

OnbIThI, WJUTFOCTPUPYIOLINE IPU3HAKH TPOTEKAHUS
peakiuii HOHHOro oOMeHa.

OMBITHI IO ONPEETICHUIO CPEIBI B PACTBOPAX COJIEH
(xmopuaa HaTpusi, KapOOHATa HATPUS, XJIOPHUIA
LIUHKA).

JlabopaTopHble H IPAaKTHYECKHE

padoThI

JIaGopaTopHBIii OMBIT:

Ne8Peakiuu HOHHOrO 0OOMEHA B pacTBOpax
JIEKTPOIUTOB: cynbdarta meau(1l)

1 mEN0YM, KapOoHaTa HATPUS U COJITHON KUCIIOTHI,
peaxkuus HeNTpaaIu3aluy MEKIY THAPOKCUIOM Kaaus
Y COJISTHOM KMCJIOTOM.

PackpbIBaTh CMBICI U3Y4aeMbIX MMOHSATHI, a TAKKE CMbICI
TEOPHUH IEKTPOJUTHUECKON AUCCOLMALIMU C OTIOPOH Ha
CXEMBI.

OOBACHATH IPUYUHBI SJEKTPOIPOBOJ-

HOCTH BOJHBIX PACTBOPOB C MTOMOIIBIO MIEAarora.

CocTaBiaTh ypaBHEHUS JUCCOLMALUHN KUCIIOT, LIEJI0Uel U
COJIEH, ITOJTHEIC
U COKpalI€HHbIE MIOHHBIE YPABHEHUS XUMHUECKUX pPEaKIUi
MOHHOT'O OOMEHa.

[1nanupoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOUTH HAOTIOACHHUS, AETIaTh BBIBObI
I10 pe3yJibTaTaM 3KCIIEPUMEHTA M10CIIE MTPEIBAPUTEIILHON
paboTHI.

CrnenoBath npaBuiiaM 06€301acHoOi paboThl B 1aboparopuu
IIPH UCIIOJIb30BAHUU XUMHUYECKOH MOCYIbl U 000PYAOBaHUS
10J1 KOHTPOJIEM I€arora.

[Tpou3BOINTH BBIYUCICHUS [0 XUMUYECKHUM YPABHEHUSIM.

BricTpanBath pa3BEpHYThIE MMCEMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha HHGOPMAIIHIO U3 YUeOHUKA U CIIPABOYHBIX
MaTEepUajoB, FPAMOTHO UCIOJIb30BaTh N3y4EHHBIN
MOHATUIHBIN anmnapar Kypca XMMUH 10CIIe
IIPEIBAPUTEIBHOTO CTPYKTYPUPOBaHUS MaTepHaa.

Hcnonb30Bath MpH BHINOJHEHUH YU€OHBIX 3aJJaHUM U B
IIPOLIECCE MCCIIEN0BATENBCKON NEATEIIBHOCTH Hay4YHO-
MOMYJISIPHYIO JINTEPATYPY XUMHUUYECKOTO COAEpKaHUS,
CIIPaBOYHBIE MaTepuUabl, pecypcel IHTepHETa mocie
KOHCYJIbTAIMH C MEarorom.
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Ne9. KauecTBeHHBIE peaKIIMi Ha HOHBI B PACTBOPE.
[IpakTrueckas padora:

Ne 1. Pemienue skcriepMMeHTaIbHBIX 337a4 110 TEME.
Bobruncienus

— [0 YpaBHEHUSIM XUMHUYECKUX PEeaKLIni

Paznen 2. HemeTtasibl 1 ux coeinHeHus (24 1)
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Tema 3. O01mas
XapaKTepUCTHKA
XMMHYECKHX 3JIEMEHTOB
VIIA-rpynnsi.
I'ajorennl

(4 )

O6mas xapakrepucTuka ranoreHoB. OcoO0eHHOCTH
CTPOCHHS aTOMOB 3TUX 3JIEMEHTOB, XapaKTEPHBIE IS
HUX crerneHu okucieHus. Ctpoenue u pusnueckue
CBOWCTBA MPOCTHIX BEIICCTB — TAJIOTCHOB.
XUMUYECKUE CBOWCTBA HA MPUMEPE XJI0pa
(B3auMoieliCTBHE C METaJUIaMU, HEMETAJIAMH
(BOAOPOZOM ¥ KHCIOPOIOM), *IeioqaMu™).
XnopoBonopon. CossiHast KUCI0Ta, XUMUYECKHE
CBOICTBa, *nonydyeHue™, npuMeHenue. KauectseHnole
peaKkIMy Ha rajJoreHuI-uoHbl. *JlelicTBre Xopa u
XJIOPOBOJIOPOJIa Ha OpraHu3M denoBeka.* Baxkueiiime
XJIOPHUJIBI ¥ UX HAXOXKICHHUE B TIPHPOJIC.

JdemMoHcTpauuu
Buneomarepuaibl: rajgoreHsl U UX COCTUHEHUS.
OO6pasibl XJI0pUIOB.

JlaGopaTopHble H MpaKTHYecKne padoThl
JlaGopaTOpHBIH OTIBIT:

PacnioznaBanue XI0pua-nOHOB.

[IpakTuueckas padora:

Ne 2. ITomyuenue CONsIHON KUCIIOTHI, U3Yy4EHHE €€
CBOMCTB.

Breruuciaenus
10 YPAaBHEHUSM XMMHYECKUX PEAKIUH.

OOBsiCHATH 001K 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB
HEMETAJJIOB U UX COEAMHEHUH B IIPEesiaX MaJIbIX IEPUOJIOB
U 1aBHbIX noArpym Ileproandeckoi cucTeMbl XMMUYECKUX
AJIEMEHTOB C YYETOM CTPOEHUS UX aTOMOB C UCIIOJIb30BaHUEM
CXEMBI.

XapakTepu3oBaTh PU3NIECKUE U XUMUYECKHE CBOWCTBA
IIPOCTHIX BEIIECTB raJloreHoB (Ha IPUMEpEe XJIopa) U
CJIOXHBIX BEILECTB (XJI0POBOJOPO/IA, XJIOPUAA HATPHUS),
CHocoObl UX MOJYYEeHHUs], IPUMEHEHUE U 3HaYCHUE B
IIPUPOJIE U )KU3HU YEJIOBEKA [10CII€ CTPYKTYPUPOBAHUS
Mmarepuara.

OnpenensiTb raJloreHu1-MOHbI B paCTBOPE C UCIIOJIb30BAaHUEM
TaOIMIBl " XapakTepHbIe peaKIIMK Ha AaHHOHBI'".

[1naHupoBaTh U OCYILIECTBIIATH HA IPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOIUTH HAOIIOICHNUS, JieTaTh BBIBOIBI 110
pe3yabTaTaM 3KCIIEPUMEHTA [10CIIE NTPEIBAPUTEIBHON
paboThL.

Tema 4. O6mas
XapaKTepUCTHKA
XUMHUYCCKUX IJICMEHTOB
VIA-rpynnsl. Cepa u eé
coennHeHus (5 1)

OO0mas xapakTepucTUKa 3JeMeHTOB VIA-rpymnmsl.
OCOOEHHOCTH CTPOEHUS ATOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe AJI1 HUX cTeneHu okuciaeHus. CTpoeHue
1 pU3UYECKHEe CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIA U CEPBI.

ANOTpOITHBIE MOJM(PUKALIUN KUCIOPOJIA U CEPBI.
XHUMUYECKUE CBOMCTBA cephl. BzaumoperncTeue ¢
HEMeTaJlJIaMH - BOJIOPOAOM U KHUCIOPOJOM,
METaJUIAMH, KOHIIEHTPUPOBAHHBIMHU a30THOM U CEPHOMN

OOBsCHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
211eMeHTOB VIA-Tpynmnsl U UX COEIMHEHUIN
C Y4€TOM CTPOEHHSI UX aTOMOB C OITIOPOM Ha CXEMY
"M3MeHeHne paanycoB B moArpynmnax".
XapakTepu3oBaTh (hU3HUECKUe
Y XUMHUYECKUE CBOMCTBA ITPOCTOrO BELLIECTBA CEPHI U €€
COeTMHEHUH (CEpOBOAOPO/Ia, OKCUIOB CEPHI, CEPHOU
KHCJIOTHI, CYJIb()AaTOB), CIIOCOOBI UX
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kucnoramu. CepoBoJ0OpOI, CTpOeHHE, (hHU3HUECKUe

Y XUMHUYECKHE CBOMCTBA (KUCIOTHBIE U
BOCCTaHOBUTENIbHBIE). OKCHIBI CEPBI KaK
MIPEJCTaBUTENIN KUCIOTHBIX OKCUI0B. CepHas
KHCIOTa, (PM3MUYECKHE U XUMUYECKUE CBOWCTBA
(oO1ue Kak mpeicTaBUTEeNs Kilacca KUCIOT

u *cneunpuueckue™),mpumenenue. CepHucras
KHCJIOTA.

*XuMHUecKue peakium, JeKaliue B OCHOBE
MIPOMBIIIJICHHOTO CI0C00a MOTyYeHUs CEpHOM
KHCIIOTHI. ANMapaTsl ¥ MPOTEKAIOIINE B HUX
IpoIiecchl (Ha MpuMepe MPOU3BOICTBA CEPHOM
KHUCJIOTHI). ™

Coinu cepHO# KUCIIOTHI, KAYeCTBEHHAs PEaKIys Ha
Cynb(aT-1oH.

Haxoxnenune cepbl v €€ COETMHEHUN B IPUPOJIE.
*XuUMu4eckoe 3arpsi3HeHne OKpYKarolel cpe/ibl
COCMHEHUSIMH CepPbI (KUCIIOTHBIE TOKIH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €T0
MPeAOTBpAIIECHUS. ™

JdemoHcTpanuu

Konnexkuuu (BumeomaTepuaiinl): cepa u eé
COEIMHEHMUSL.

OO6yriuBaHue caxapa 1oJ JeCTBuEM
KOHIIEHTPUPOBAHHOMN CEPHOU KHCIOTHI.

JlabopaTopHble U NpaKTHYeCKHe PadoThl
JlaGopaTOpHBIE OTIBITHI:

OO6HapyxeHue cynbhaT-HOHOB.

B3anmogeiicTBre paz0aBieHHON CEPHON KHCIIOTHI C
UUHKOM. Bbluncienus

10 YPaBHEHUSM XUMHUYECKHUX peaKIui

[I0JIyYEHUs1, IPUMEHEHHUE U 3HaUE€HUE B IPUPOJIE U JKU3HU
4eJI0BEKa C OIIOPOil Ha CXEMY U ILIaH.

OmnpenensaTe HanU4Ke Cyab(paT-nOHOB B PACTBOPE.

OOBACHATH CYLTHOCTb 3KOJIOTHYECKUX MPOOIIEM, CBA3aHHBIX C
nepepadoTKOI COeNMHEHHUI Cephl TTOCIE CTPYKTYPHPOBAHUS
MaTepuaa.

[1naHupoBaTh U OCYILIECTBIIATH HA IPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOIUTH HAOIIOICHNUS, JieTIaTh BBIBOIBI 110
pe3ysbTaTaM SKCIEPHUMEHTA.

CrnenoBath npaBuiaM 6e3onacHoil paboThl B 1abopaTopun
IIPU UCIIOJIb30BAHUN XMMHUUYECKOM MOCYy1bl U 000py10BaHuUs
II0J1 PYKOBOJICTBOM II€/1arora.

[Ipon3BOANTE BBIUMCIIEHUS 110 XUMUYECKUM YPAaBHEHUSIM 10
AJITOPUTMY.

Hcnonb30BaTh Mpy BHINOJHEHUH YU€OHBIX 3aJJaHUM TEKCThI
yueOHUKa, cripaBouHble MaTepuains! (I[lepuonnyeckyro
cucreMy xummudeckux 31meMeHToB 1. 1. Menneneena,
TaOJIUIy pAaCTBOPUMOCTH KUCIIOT, OCHOBAaHUU U coJieit
B BOJIE, DJIEKTPOXUMUYECKUH PsiJl HAPSXKEHUI METaJIOB).

Hcnonp30BaTh NpH BEIOJHEHUH YUeOHBIX 3aJJaHUi U B
IPOLIECCE MCCIEN0BATENbCKOM JEATEIbHOCTH HAyYHO-
HOIYJIIPHYIO JINTEPATYPy XUMUYECKOTO COIEPIKaHus,
CIpaBOYHBIE MaTepHalbl, pecypchl IHTepHeTa mocine
KOHCYJIBTAIlH C TIEJar0roM
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Tema 5. O01mas
XapaKTepUCTHKA
XMMHYECKHX 3J1eMeHTOB
VA-rpynnsl. A3or,
docdhop u nx
COeIMHEeHUs

(7 1)

OO6m1as XxapakTepruCTHUKa JIEMEHTOB V A-TPYIIITHI.
OCOOEHHOCTH CTPOEHUS ATOMOB 3TUX 3JIEMEHTOB,
XapaKTepHbIE AJIs1 HUX CTEIEHNU OKUCIICHHUS.

A30T, pacripocTpaHeHHEe B IpUpoje, GPU3NIECKUE U
XUMHYecKHe cBoicTBa. KpyroBopot a3oTa B mpupoze.
AMMHaK, ero pu3nvYecKue 1 XUMHUYECKHE CBOMCTBA,
noJjryyeHue u npuMeHenue. Comu aMMOHHUS, UX
¢bu3nyeckre 1 XUMHUECKUE CBOICTBA, IPUMEHEHUE.
KayecTBeHHast peakiysi Ha MOHbI aMMOHHMSL.

A30THas KUCIOTA, €€ (PU3NYECKHE U XUMHUIECKHE
cBoMcTBa (00IIME KaK MPeCTaBUTEIIs Kacca KUCIIOT
U *crienuduyeckne™). *A3oTrcTas KUCIOTa.
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHMUS B
KauecTBE MUHEPAJIbHBIX y100peHui. ™

XUMHUECKOE 3arpsi3HEHUE OKPYKaroLIel cpe/ibl
COEMHEHUSAMH a30Ta (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3lyXa, HOYBBI U BOJOEMOB).

®docdop, *amnorponHsie Moaupukauu dhochopa*,
¢u3nyecKkrue 1 XUMHUYECKHE CBOMCTBA.

Oxcun dpochopa(V) u pocdopnas kuciora,
¢u3nyecKkrne 1 XMUMHUYECKHE CBOMCTBA,
*nonyuenue.**KauecTBeHHas peakius Ha gpocgat-
WOHBL*

*UcnonpzoBanue (pocdaroB B KauecTBE MUHEPATBHBIX
yno0peHuil.*3arpsi3HeHre IPUPOIHBIX BOJOEMOB
¢bocharamu.

JdemMoHcTpauuu

Komnexuu: pocdop u ux coeauHeHus.
B3anmoneiicTBre KOHIIEHTPUPOBAHHON a30THOU
KHUCJIOTBI C MEJIBIO.

JlaGopaTropHblie U MpaKkTHYecKue padoThl
JIaGopaTopHBIE OMBITHI:
1. B3aumopeiicTBre cojieid aMMOHHS C IIETOYBIO.

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB
3J1IEMEHTOB VA-TpylIbl U UX COEIUHEHUN C YUETOM
CTPOEHHS UX aTOMOB.

XapakTepu30BaTh PU3NUECKUE U XMMUYECKHE CBOWCTBA
IPOCTHIX BEIIECTB a30Ta U (hochopa U UX COeAUHEHHH
(aMMuaka, coyieii aMMOHHSI, @30THOW KUCIIOThI, HUTPATOB,
okcuna dpochopa(V) u hochopHoit Kuciorsl, pocdaTon),
CHOCOOBI UX MOJYYECHHUsI, TIPUMEHEHUE U 3HAYCHNUE B
IIPUPOJIE U KU3HU YEJIOBEKA C UCIIOJIb30BAHUEM CXEMBI.

OmnpenensiTe HOHBI aMMOHHUSA U (PocdaT-nOHBI B PaCTBOPE C
UCIOJIb30BaHUEM TaOIuUIbl "XapaKkTepHble PeaKkIMy Ha
KaTHOHBI U aHUOHBI".

OOBACHATH CYLTHOCTb 3KOJIOTHYECKUX MPOOIIEM, CBSA3aHHBIX C
HAXOXXJICHUEM COeIMHEHHH a30Ta u Gocdopa B
OKpYXarollen cpele.

[1nanupoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
HKCIEPUMEHTBI, IPOBOIUTH HAOIOCHNUS, 1€1aTh BBIBOBI
0 pe3yJibTaTaM 3KCIepU-MeHTa.

CrnenoBath mpaBuiiaM 06€30MacHoOi paboThl B 1aboparopuu
IIPU UCTIOJIb30BAaHUH XMMHUYECKOH MOCY/Ibl M 000py10BaHMUS.

[Ipon3BOIUTE BBIYUCIEHUS [0 XUMUYECKUM YPAaBHEHUSIM.

Hcnonb30BaTh Ipu BHITOJHEHUN YUEOHBIX 3a/laHUM TEKCTHI
yueOHUKa, CIIPaBOYHbIE MaTepUabl (IEPUOIUIECKYIO
cucTreMy XuMu4eckux 3ieMeHToB 1. 1. Menneneesa,
TaOIUILy PAaCTBOPUMOCTH KUCJIOT, OCHOBaHUH U COJIEH B
BO/JI€, 2JIEKTPOXUMHUECKHUH psiji HAPSKEHUH METaNJIOB).

Hcnonb30Bath mpy BHINOTHEHUH YU€OHBIX 3aJJaHUM U B

MIPOIIECCE MCCIIE0BATENBCKON AEATEIbHOCTH HAYYHO-
MONYJIAPHYIO JIUTEPATYPY XUMUYECKOTO CONEPIKAHNS,
CIIpaBOYHBIE MaTepHallbl, pecypcsl HTepHEeTa nocie
KOHCYJbTAI[UU C MEAAroroM
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2. O3HaKOMIICHHE C 00pa3liaMy a30THBIX U
bochopHBIX yIoOpeHHIA.

[TpakTnueckas padoTa:

Ne 10. I[TonyyeHnne ammuaka, U3y4eHUE €ro CBOWUCTB.

Broruucienus
110 YPAaBHEHUSIM XUMHYECKUX PEaKIui

Tema 6. O01mas VYrnepon, amnorpomnHbie MoAuGUKAIUU TpaduT, OOBACHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB
XapaKTepuc- anmas. BzaumoneiicTBue ¢ MeTaJllaMH, HEMETAJIAMU, 251eMeHTOB [VA-Tpynnsl ¥ X COEIMHEHUN C YUETOM
THKA XMMHYECKHX KOHIICHTPUPOBAaHHBIMU a30THOW U CEPHOM KUCIOTaMH, | CTPOECHMS UX aTOMOB.
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3JjieMeHTOB IVA-
rpyninsbl.

Yriaepoa u KpeMHHI U
HX COeIMHEHUS

(8 1)

pacnpocTpaHeHHE B Ipupoe, pusndeckue u
XUMHYECKHE CBOMCTBa. Ancopomus. KpyroBopot
yriaepoja B MPUpPOJeE.

Oxcunpl yriaepoaa, ux (pusnueckue u XuMUIEeCKHe
CBOMCTBA, UX JICHCTBUE HA KUBbIE OPraHU3MBI,
MOJIyYEHUE U IPUMEHEHHUE. *IDKOJIOTrHUECKUe
poOJIeMbI, CBsI3aHHBIE ¢ OKCUI0M yriiepoaa(IV);
THIIOTE3a IN100aTbHOTO MOTEIUICHUS KIIMMAaTa;
MapHUKOBBIN A PeKT.™

VYrosbHas KUCIIOTA U €€ COMH, MX (PU3NIECKUE U
XUMHYECKHE CBOICTBA, MTOJIy4eHHUE U TIPUMEHEHHUE.
KauecTBeHHas peaknusi Ha KapOOHAT-HOHBI.
*TlepBoHavaIbHbIC TOHITHUS 00 OPraHUYECKUX
BEIIECTBAX KaK O COCIMHEHUAX YTIIepoJia:
0COOEHHOCTH cocTaBa u cTpoeHus. [lonarue o
OMOJIOTMYECKH BOKHBIX BEIIECTBAX: )KHUpaX, OCIIKaXx,
yriaeBojax. MatepuaabHOE €IMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAMHEHUI. ™

*KpemHuuii, ero ¢puznyeckue 1 XMuMHUYECKHE CBONCTBA
(Ha mpuMepe B3aUMOACHCTBUS ¢ METAIJIaMH U
HEMeTaJJIaMH ), TIOJTy9eHUE U TPUMEHEHHE B
3JIEKTPOHUKE. ™

*CoenuHeHus KpeMHUs B npupojae. O0miue
npenacrasieHus 06 okcuae kpemuusa(IV) u
KpEeMHHEBOH kucioTe. CHIIMKATHI, UX UCIOJIh30BAHUE
B OBITY, MEJUIIMHE, TPOMBINIIICHHOCTH. BaxkHeiime
CTPOUTENBHBIC MAaTEPHAIIBI: KEPAMHUKA, CTEKJIO,
[IEMEHT, OeTOH, kene300eToH. [Ipobaembl
0€30MacHOTO HCITOJIE30BAHUS CTPOUTEITHHBIX
MaTepUasoB B MOBCEIHEBHOM KU3HU. ™

JdemMoHcTpauuu

Monenu KpUCTaNINYECKUX PEMIETOK aIMasa,
rpaduTa, MOJIEKYIbI QysiepeHa.
AncopO1ust pacTBOPEHHBIX BEILECTB

XapakTepu3oBath (HU3HUECKUE U XUMUYECKUE CBOMCTBA
IIPOCTBIX BEIIECTB YIJIEPOa U KPEMHUS U UX COEAMHEHUN
(oKcHUII0B yriiepoja, yrojabHOW KUCIOThI, KapOOHATOB,
OKCH/JIa KPEMHHUSI, KPDEMHUEBOM KUCIIOTHI, CUIIMKATOB),
CrocoObl UX MOJIy4YeHUsl, IPUMEHEHHUE U 3HAUeHUE B
IIPUPOJIE U )KU3HU UEJIOBEKA.

Omnpenenstb kapOOHAT- U CUITUKAT-

MOHBI B pacTBOPE.

OOBACHATH CYITHOCTH SKOJIOTHUECKUX MPOOIIEM, CBSI3aHHBIX C
HaXO0X/IEHUEM YTJIEKHCIIOTO ra3a B OKpYXKalolleil cpese.

NnnroctpupoBaTh B3aUMOCBSI3b HEOPTraHUUYECKUX COETMHEHUI
yIaepoja U OpraHMYECKUX BEIIECTB M0l PYKOBOACTBOM
YUMTEIA.

[InanrpoBaTh ¥ OCYIIECTBIIATH HA MPAKTUKE XUMUYECKUE
HKCIEPUMEHTBI, TPOBOIUTH HAOIIOICHUS, 1E1aTh BBIBOBI 110
pe3yabTaTaM 3KCIIEPUMEHTA [10CIIE NTPEIBAPUTEIBHON
paboThL.

CnenoBath npaBuiiaM 6e301acHo paboThl B 1abopaTopuun
IIPU UCIIOJIB30BAHUU XMMHUUYECKOH MOCY bl U 000pyA0BaHUS.

Hcnonb30Bath mpy BHIMOTHEHUH YY€OHBIX 3aJJaHUI TEKCThI
yueOHuKa, cipaBo4Hble Matepuaisl ([lepuoanyeckyro
cucTemMy Xumuueckux 3semeHToB 1. . Menneneesa,
Ta0IUILy PAaCTBOPUMOCTH KUCJIOT, OCHOBAaHUM U COJieH B
BOJI€, DJIEKTPOXUMHUYECKUH PAJl HAPSHKEHUI METaJIOB)
1ocJie KOHCYJbTALUU C TIEIarOrOM.

Hcnonb30Bath mpy BHITOTHEHUH YY€OHBIX 3aJJaHUI U B
MIPOLIECCE UCCIIE0BATENbCKON NeATEIbHOCTH Hay4HO-
MONYJSIPHYIO JINTEPATYPY XUMUUYECKOTO COJIEpKAHUS,
CIpaBOYHbBIE MaTepuaibl, pecypcsl HTepHETa mociie
KOHCYJIbTAIIMH C MEIaroroM.
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aKTUBHUPOBaHHBIM YriéM. [IpoTuBoras.
Buneomarepuansl: cumukaTHasi IPOMBIIUIEHHOCTb.
Monenu MOJIeKy OpraHUYeCKUX BEIECTB.

JlaGopaTopHble H MpaKTHYecKue padoThl
JIaGopaTOpHBII OMBIT:

KauectBennas peakiusi Ha KapOOHAT-HOH.
[IpakTryeckue pabOTHI:

No 11. IlonydeHue yriekuciioro ra3a i u3y4eHue ero
cBoiicTB. KauecTBeHHas peakiys Ha KapOOHAT-HUOH.
Neo 12. Pemienue skcriepuMEHTaNbHBIX 33a4 110 TEME
«Hemertaiubry.

Boruucienust

M0 YPaBHEHUSIM XUMHUYECKUX PEAKIINH, €CIId OJAUH U3
peareHToB J1aH B BUJI€ BOJHOTO PacTBOpa C U3BECTHOM
MacCOBOM JOJICH.

Pa3nen 3. MeTasiibl 1 ux coequneHust (20 1)

Tema 7. O01mue
CBOMCTBAa METAJIJIOB
(4 4)

OO6m1ast XxapakTepruCTUKa XUMUUECKUX FJIEMEHTOB —
METAJIJIOB HA OCHOBAHUU UX IOJIOXKECHHUS B
[Iepnonnueckoil cucTeMe XUMHUYECKUX JIEMEHTOB
. . MenneneeBa u ctpoeHust aToMoB. CTpoeHHe
MeTaJuI0B. MeTajunueckas CBA3b U METaJUIMYeCcKast
KPUCTAJIIINYECKAsl pEIIETKA. DIEKTPOXUMUUECKUN Psift
HaIpsDKEHUN MeTauioB. PU3NYEeCKue U XUMUYECKUE
CBOMCTBa MeTaJJI0B. *O0111e criocoOb! MOoTydeHUs
MeTtauioB. [IoHATHE 0 KOPPO3UM METAILIIOB U
OCHOBHBIE CITOCOOBI 3alIUTHI OT KOppo3uu. CriiaBsl
(cTamb, YyryH, JOPATIOMUHUNA, OpOH3a), UX
MPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH. *

JdemMoHcTpanuu

O3HakomiIeHHE ¢ 00pa3laMH METAJUIOB U CIUIaBOB, UX
($u3MYEeCKUMHU CBONCTBAMHU.

Mopenu KpUCTAIMYECKUX PEIIETOK METAJIOB.

PackppIBaTh CMBICIT H3y9aeMBbIX TIOHSATHIA U IPUMEHSATH 3TH
MOHATUS NPH ONMCAHUU CBOICTB BEIIECTB U UX
IIPEBPAILCHUI.

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB
3JIEMEHTOB-METAJIOB U UX COEIUHEHUH C yUETOM CTPOEHHUS
UX aTOMOB.

XapakTepu3oBaTh CTPOECHHE METAJNIOB, 001IHe (PU3NUECKUE U
XMMHUYECKHE CBOMCTBA METAJIJIOB.

XapakTepu3oBaTh 00111e CIOCOObI MOTYYEHHSI METANIOB
I0CJIE€ CTPYKTYpUPOBaHUsl MaTepraa.

CrnenoBath mpaBuiiaM 6e30MacHoOi paboThl B 1aboparopuu
IIPU UCTIOJIb30BAaHUHN XMMHYECKON TIOCY/IbI U 000PYI0BaHMSL.

[Ipon3BOINTE BBIYUCIIEHUS [0 XUMUYECKUM YPaBHEHUSIM.

Hcnonp30BaTh Npyu BHITOJHEHUN YYEOHBIX 3alaHUM TEKCTHI
yueOHuKa, cipaBouHble Matepuaisl ([lepuoauyeckyro
cucTemMy Xumuueckux 3semeHToB [1. 1. Menneneesa,
TaOIUITy PACTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIEH B
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Buneomarepuaiibl: KOppo3usi METAJLIOB.

JlaGopaTopHble U MpaKTH4YecKne padoThl
JlaGopaTopHbIE OMBITHI:

O3zHakoMJyieHHEe ¢ 00pa3laMu CIJIABOB METAJIIIOB.
3aBUCUMOCTb CKOPOCTH peaKkluy MeTajlla ¢ KUCIOTON
OT MIPUPO/IBI METAJLIA.

Broruucienus
— 10 YPaBHEHUSIM XUMUYECKUX PEaKIMi, €CIU OJIUH
W3 PEAreHTOB COAECPKUT IPUMECH

BOJI€, DJIEKTPOXUMUYECKUH sl HAPSKEHUN METaIIOB).
Hcnonp30BaTh Ipyu BHITOJTHEHUN YIEOHBIX 3alaHUH U B
MIPOLIECCE UCCIEN0BATENBCKOM AESITENBbHOCTH HAYYHO-
HOMYJISIPHYIO JINTEPATYPY XUMHUUYECKOTO COAEpKAHUS,
CIIpaBOYHbIE MaTepHuaibl, pecypcsl IHTepHEeTa nocne
IIPEIBAPUTENIbHOI KOHCYJIBTALUU C [1€Jar0roM
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Tema 8. Baxkneiimme
METaJJIbI U UX

coeJMHEeHHUs
(16 4)

[Ilenounbie metasl. [lonoxenue B [lepuoanueckoit
cucteMe xuMuueckux snemenToB /. 1. Menaeneena,
cTpoeHue aroMoB. HaxoxieHue B ipupoe.
®dusnyueckue U XUMUYECKUE CBOMCTBA (Ha mpuMepe
HaTpus U Kanus). OKCHIIBI ¥ TUIPOKCHUIBI HATPHUS U
kanus. [I[puMeHeHnne mea0YHbIX METaUIOB U UX
COCTMHEHUM.

[I{enoyHO3eMeNIBHBIC METAIJIBI MATHUN U KaJIbITUH,
ctpoeHue aroMoB. [lonoxenue B [lepuognyeckoii
cucteMe xuMuueckux snemenToB . 1. Meneneena.
Haxoxnenue B mpuponae. Pusnyeckue 1 XUuMUUECKUE
cBOMcTBa. BackHelme coeMHCHUS KanbIns (OKCHI,
TUAPOKCHI, coJn). *JKECTKOCTH BOJBI M CIIOCOOBI €€
yCTpaHeHus.™

Amromunuii. [Tonoxxenue B [lepuoauyueckoit cucteme
xuMHu4ueckux 3neMeHnToB /. 1. Menneneesa, ctpoeHne
atoma. Haxoxnenue B mpupoje. dusnyueckue u
XUMHUYECKHE cBOiicTBa. AM(OTEpHbIE CBOKCTBA
OKCHJIa ¥ TUJIPOKCHJIA.

XKenezo: coctas, cBoiicTBa u nonydeHue. [lonoxenune
B [leproanyeckoi cucremMe XMuMUYECKUX JIIEMEHTOB
. 1. MenneneeBa, ctpoeHue aroma. Haxoxnenue B
npupoje. Puznyeckne U XMMUYECKHE CBOKCTBA.
Oxcunsl, Tuapokcu bl U conu xemne3a(ll)

u xeneza(Ill).

JdemMoHcTpanuu

B3anmopeiicTBre HaTpuUs ¢ BOJIOM.

OkpalinBanue MmiaMeH HOHAMU HaTPpHs U Kajusl.
OkpammBaHue IaMEHH HOHAMU KaJIbIUs.
BiaumojeiicTBre okcuaa KaJblius ¢ BOJIOM.
Buneomarepuanel: ropeHHE Kene3a B KUCIOPOe 1
XJIOpE.

JlaGopaTopHble U MpaKTHYecKHe PadoThl

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB
3JIEMEHTOB-METAIIJIOB B IPYIIIAX U UX COCAUHEHUH C YU4ETOM
CTPOEHHS UX aTOMOB.

XapakTepu30BaTh (PU3NUECKUE U XUMUYIECKUE CBOMCTBA
IPOCTBIX BEIIECTB METAIOB U UX COSAMHEHUN (OKCHUIOB,
THJIPOKCHUJIOB, COJICH) C OIOPOIi Ha CXEMY, CIOCOOBI UX
IIOJIy4YCHHUs], IPUMEHEHUE U 3HAYCHUE B IPUPOJIE U KU3HU
YeJI0BEKA.

Pacnio3HaBare ¢ NOMOIIIBIO KAUECTBEHHBIX PEaKLUl HOHBI
METAJUIOB (MarHus, KaJbLus, aTFOMUHNS, LIMHKA, JKeJe3a
(2+), xxenesa (3+), meau (2+) ¢ UCIIOJIL30BAHUEM TAOJIUIIBI
"XapakTepHble peaKkIMM Ha KaTHOHBI".

[InaHMpOBaTh U OCYILECTBIIATH HA IPAKTUKE XUMUYECKHE
AKCIEPUMEHTBI, IPOBOIUTH HAOIIOEHHUS, I€N1ATh BBIBOBI 110
pe3yabTaTaM dKCIIEPUMEHTA.

CnenoBatb npaBuiaM 06e3011acHOM paboThI B 1Ta0OpaTOPUU IIPU
UCIIOJIb30BAHUM XMMUYECKON MOCY/IbI U 000pY10BaHUSL.

[Ipon3BOINTE BBIYUCIEHUS [0 XUMUYECKHM YPABHEHUSIM.

BricTpanBath pa3BEpHYThIE MMCEMEHHBIE U YCTHBIE OTBETHI C
OMopoil Ha MH(OpMaIUIO U3 YUeOHHUKA U CIIPAaBOYHBIX
MaTepuasoB, IPaMOTHO UCIOJIb30BaTh N3y4EHHBIN
MOHATUMHBIN anmnapar Kypca XuMHUU.

Hcnonp30BaTh NpH BHIOJHEHUH YU€OHBIX 3aJJaHU U B
IIPOLIECCE MCCIIEN0BATENBCKON NEATEIIBHOCTH Hay4YHO-
MOMYJISIPHYIO JINTEPATYPY XUMHUUYECKOTO COAEpKaHUS,
CIIPaBOYHBIE MaTepuUabl, pecypcel IHTepHETa mocie
MIpe/IBApUTENIbHOI KOHCYJIbTALlUU C I1€JaroroM
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JIaGopaTopHBIE OMBITHI:

OszHakoMJyieHHE ¢ 00pa3liaMu ATFOMHHHUS H €T0
CILJIABOB.

AMQoTEepHBIC CBOWCTBA THIPOKCUIA ATFOMHHUSI.
KauecTBeHHbBIC peaKIIMU HA HOHBI JKeJie3a.
[IpakTryeckue paboOTHI:

Ne 13. Pemenue skciepuMEHTaIbHBIX 33/1a4 10 TEME
«MeTtambi».

Brpruanciaenus
10 YPABHEHUSIM XMMHYECKUX PEAKIIUH.

Pa3znen 4. Xumus n okpy:kamomas cpeaa (3 4)

Tema 9. BemiecTBa u
MaTepl/[aJIbl B JKU3HHU
YyeJI0BeKa

*HoBble MaTepualibl 1 TEXHOJIOTHH. BemecTBa u
MaTepHaibl B MOBCETHEBHOM KU3HU YEJIOBEKA. XUMUS
U 370pOBbE. be3onacHoe UCIOIb30BaHKUE BELIECTB

XapakTepu30BaTh poJib XUMHUH B Pa3IMYHbBIX cepax
JIeSITEIbHOCTH JIF0/Ieil, OCHOBHBIE BEILIECTBA U MaTepHaIbI,
IIPUMEHSIEMBIE B )KU3HH COBPEMEHHOT'O YEJIOBEKA.

47




(3w Y XUMHUYECKUX peakluil B ObITY. OOBACHATH ycIOBUS 0€30M1aCHOTO UCIIOIb30BAHUS BEILIECTB U

[IpupoaHbIE HICTOUHUKH YTIEBOIOPOAOB (Yrob, XUMHUYECKUX PEAKLIUN B OBITY.

MIPUPOAHBII ra3, HeTh), MIPOAYKTHI UX MEPepadOTKH, | AHAIU3UPOBATH U KPUTUUECKH OLIEHUBATH HH(GOPMAIUIO

UX POJIb B OBITY ¥ IPOMBIIIIEHHOCTH. 0 BJIMSIHUU IPOMBIIIIIEHHOCTH, CEIbCKOT0 XO035HCTBA,
OCHOBBI 3K0JIOTHYECKOM TPaMOTHOCTU. XUMHUUYECKOE TPAHCIIOPTA U JP. Ha COCTOSIHUE OKPYKArOLIEH Cpeibl.
3arpsi3HEHUE OKpY Karolei cpepl (IpeaeabHo YMeTh OKa3bpIBaTh NEPBYIO MOMOILb TPU XUMUYECKHUX 0KOTax
nonyctumast KonueHnTpauus semects — [1JIK). U OTPABJICHUSIX.

Postb XUMUM B pelICHUH YKOJIOTHUECKUX MPOoOIeM.™ [IpunumaTh yuactue B 00CYXJIEHUH MTPOOJIEM XUMHUECKONU U

HKOJIOTMYECKOW HAIPaBICHHOCTH, BHICKa3bIBaTh
CcOOCTBEHHYIO MO3UIIHUIO 110 IpodIeMe U Mpeaaratb
BO3MOJKHBIE ITyTH €€ PEIIeHHs C OTIOPOi Ha HH(POPMAIIHIO U3
yueOHUKa U CIPaBOYHbIE MaTepHalibl, pecypchl IHTepHeTa.

[Ipu pa3paborke paboueil mporpaMMmbl B TEMATUYECKOM IUIAHUPOBAHUU JOJKHBI OBITH YYTEHBl BO3MOYKHOCTH HCIIOJIb30BAHUS 3JIEKTPOHHBIX
(unpoBbIX) 00pa30OBaTEIbHBIX PECYPCOB, SBIAIOMUXCA Y4€OHO-METOAMYECKMMHU MaTepuajaMHu (MYyJbTUMEIUIHbIE MPOTrPaMMBbl, 3JIEKTPOHHbIE
YU4eOHHMKH W 33JaYHHUKH, SJIEKTPOHHBIE OMOIMOTEKH, BUPTYyalIbHbIE Ja00OpaTOpPHH, UTPOBBIE MPOTPAMMBI, KOJUICKIIMH HU(PPOBBIX 00pa30BaTeIbHBIX
pecypcoB), UCHOIB3YEMBIMHU I O0Y4YEHUSI U BOCIIMTAHUS PA3IUUHBIX I'PYII HOJIb30BATENEH, IPEICTABICHHBIMU B 3JIEKTPOHHOM (LIM(pPOBOM) BUJE U
peanuzyronmmu nuaakrudeckue BosmoxkHoctu UKT, conepikanue KOTOPbIX COOTBETCTBYET 3aKOHOJATENBCTBY 00 00pa30BaHUU.

2-ii BApHAHT
TEMATHUYECKOE INTAHUPOBAHHUE

Bropoii BapuaHT NpUMEPHOTr0 TEMATUYECKOTO MNIAHUPOBAHUS UCIIOJIb3YyeTCs, ecinu oOydatonuecs ¢ 3IIP nmomydaror oOpa3oBaHue B OTAEIbHOM
KJ1acce. B TaHHOM BapuaHTe IIpeIaracTes:

- U3y4YeHHe MaTepuasa KpyIHbIMU OJIOKaMu;

- olepesxaroliee 00yueHue;

- BO3MOKHOCTb IPUMEHEHUS 3HAaHUN B Pa3IMUHBIX YCIOBUAX (TIEPEHOC 3HAHUH 0 aHAJIOTUU OT OOLIMX CBOWCTB PazIMYHbBIX KJIACCOB BELLIECTB
K OOLIMM M crienu(pUUECKUM CBOWCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIMYUBAET JOJIO CAMOCTOSATEILHOCTH OOy4aromuXcs NMPH M3yYeHUU HOBBIX
TEM.

Cobmromaercst TOTUKA M3YUYEHHUsI BEIIECTB — CBOMCTBA BEILECTB OMPEEIAIOTCS CTPOEHUEM aTOMOB, 3JIEKTPOOTPHUIATEIBHOCTBIO, XMMUYECKON
CBSI3bI0 M CTPYKTYpPOH BelecTBa, B YaCTHOCTH, TUIOM KPHUCTAJUIMUECKUX pemnieTok. (Tembl: cTpoeHHe aTroma, CTpPOEHHE BElIecTBa, Ba)kHeHIne
MPEJCTaBUTENN MPOCTHIX U CIOXKHBIX BEIIECTB, XUMUYECKHE PEAKIINN).

M3MeHeHne TUTaHUPOBAHHUS 10 Pa3/ielaM HTEMaM COCTOUT B CIIEIYIOIIEM:
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- U3yYCHHE OCHOBHBIX BOIIPOCOB HEOPTaHUIECKOW XUMHH OCYIIECTBIISICTCS B § Kitacce, O0JIbIlie BPEMEHH BBIICTSETCS Ha MPUMEHEHHUE 3HAHUI B
9 knacce. M3 9 knacca B 8-l mepeHocsaTcss TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX peakuuil", "DIEKTpoIuThYecKas IUCCOLUAIIUS.
XHUMHYECKUE peaKlUU B pacTBopax";

- TepecTaHoBKa TeM, 9 kiacc: TeMa «Mertamib» nepen «Hemeramnamuy», T.K. oOy4atomuecs ¢ 3[1P Gomnple 3HAaKOMBI ¢ METAJIJIaMH U JIerye
XapaKTEePU3YIOT UX MO CBOWCTBAM U MPUMEHEHHUIO;

- TepepacrpenesieHle COAEpkKaHus OJHUX TeM B Jpyrue (packpblBaeTcsi Ha KOHKPETHBIX NpuMmepax Apyrux Tem). Tema "Xumus u
OKpy’Karolas cpena’ pacKpbhIBaeTCsi Ha KOHKPETHBIX Npumepax B pazzaenax "Metawnsl u ux coeaunenus”, "Hemeramner IV-VII rpynn m ux
coeTMHEHHU";

- oObenuHEHHE TeM (JaeT OOJIbIIE BO3MOXKHOCTEW JUIsl WICIIONB30BAHMS CPAaBHEHUS — CXOACTBA M oTMuuil; Tema «Kucimopom» m tema
«Bomopony);

- BbiiesieHne oTaenbHbIX TeM (Tema «llepBoHauanbHbIe MOHATHA 00 OPraHMYECKUX BEIIECTBAX»). Bhljenenne B OTAEIbHYIO TEMY, B KAYECTBE
"OykBapsi MO OpPraHUYecKol XMMHHU", JAaeT BO3MOXKHOCTh YIUIYOJNSITh TMOHATHSA: OMpeeNieHus, KiaccuuKaius, OCHOBAaHUS A KiaccUUKAINH,
HOMEHKJIaTypa, OOIIMe CBOWCTBA BEIIECTB, CTPYKTYypa BEIECTBA, cocTaBieHne (hopMya mo obmieid GpopMysie 1 10 Ha3BaHUIO, Ha3bIBAHUE BEIIECTBA IO
dbopmyrne. B aTom cryuae mporpaMMHBIA MaTepuan U3 xapakTepucTuku VA moarpynmsl MOKHO JTIOHECTH HE (parMEHTOM KapTHHBI «OpTraHUYECKHe
BEILIECTBAY, a KaK 4acTh 11eJ0r0. MoKeT ObITh BhiJeneHa TeMa «[IpakTukym» B KOHIIE IEPBOTO M BTOPOTO TOJ0B OOYyUEHHUS.

TemaTu4eckoe IJIAHUPOBAHHE

8 KJIACC Bcero: 136 yac (2 u/nen, 2 rona oOy4eHus)

Temsbl KommuectBo B ToMm uncne Ha3Banus pabor
4acoB Ha KOHTPOJIBHBIE | Ha MPaKTHUYECKUE
paboThI paboThI
Pa3nen «llepBoHavyanbHblE XUMUYECKHE NOHATHSY, 144
1. Xumus — BaxkHas o01acTb 4 1 2 [TpakTuueckas pabota Nel « JlaGopaTopHoe 060pya0BaHKE U
€CTECTBO3HAHUS U MIpUeMbl OOpaIlleHus: C HUM»
IIPaKTUYECKOU [Ipaktuueckas pabora Ne2 «OuuncTka 3arpsi3HeHHOM
NEATEIbHOCTH YEJIOBEKA. MOBapeHHOM conun"
2. BemiecTBa 1 XuMHUYECKHUE 7 - 1 [Ipaktuyeckas padora Ne3 «[Ipu3zHaku npoTekaHus
peaxiuu. XUMHUYECKHUX PEaKIIN»
3. KommuecrBeHHble 3 1 - KonTponbnas pabora Nel «IlepBoHayasibHbIE XUMUYECKHE
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OTHOIIICHHS B XUMHUU

HOHATHS, XMMUYECKHE (POPMYJIbl U YpPaBHEHHS»
3arpsAI3HEHHON IIOBAPEHHOM COJIN»

Paznen «llepuoanueckuii 3aKk0H

OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIC peakiun», 154

" ICpUoaANICCKasn

cucrema xumuueckux aeMenToB [[.M. MenaeneeBa. Ctpoenue aroma. XMMHUYECKas CBA3b.

4. Crpoenue atoma 7 1 Kontponbnas padota No2 «llepuoaunueckast cuctema
[lepuoauueckuii 3aKoH U xumuueckux sneMenToB .M. MenaeneeBa. CtpoeHue
MepuoAnyuecKas cuctema aTomay

XAMUYECKUX 3iemeHToB JI. 1.

MenpeneeBa

5.CTpoeHue BelecTB. 8 1 KontponbHas padota Ne3 «Xumudeckas CBSI3b»

XuUMH4YecKasd CBA3b.
OKHUCIIUTENBLHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

Paznen «BaxkHenmme NpeaACTaBUTCIIM HCOPIraHMUCCKUX BCIICCTB)), 35y

6. Kucnopon. Bonopon. 14 1 [IpakTuueckas pabora Ne4 «[losnyuenue kuciopona u
U3y4YCHHE €ro CBOMCTB»
[IpakTuueckas padora N5 «[lonyuenue Bogopoaa u
U3yYEHUE ETO CBOMCTB)
KonTponbnas padota Ne4 «Kucnopon. Bonopon»

7. Bona. PacTBOpbI. ) - [IpakTuueckas padora Ne6 «IIpurorosienue pacTBOpoB ¢
OTIpeJIeIEeHHOW MacCcOBOM J10JIel paCTBOPEHHOT'O BEIIECTBAY

8. Teopus 5 -

3JIEKTPOIUTUYECKOI

JIFCCOTIHAITUH

9. Baxneiimne Kiacchbl 11 1 KonTtponbHast pabora Ne5 «OCHOBHBIE KJIacChl

HEOPraHWYECKUX COCTMHEHUN

HCOPTraHNYCCKUX COGHHH@HHﬁ)}

[Ipaktuueckas pabora No7 «PerieHre 3cKCriepuMeHTaIbHbBIX

3aga4 no Teme «OCHOBHBIE KJIACChl HEOPTaHMYECKUX
COEIUHEHUN)

Paznen «BemecTBo 1 XMMUYECKUE PEAKIIUN», 44

10. OcHOBHEBIE ‘

4
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3aKOHOMECPHOCTH XUMHNYECKHUX

peakuuii

9 KJIACC

Temel

KonnuectBo
4acoB

B ToMm uucne

Ha KOHTPOJIbHBIC

paboThI

Ha MPAaKTHYCCKUC

paboThHI

HazBanus pa6ot

Pasnen «IloBTopenue u yriaybieHrne 3HaHUH OCHOBH

BIX Pa3/IeNoB Kypca 8

KJlacca «BemiecTBo 1 XUMHYECKHE pPCaKIn», 10y

[ToBTOpenue u yriryoiienue 10 1 2 [TpakTdeckast padora Ne 8 «Peakinuu HOHHOTO 0OMEHaY
3HaHUI OCHOBHBIX [Tpaktnyeckas pabora Ne9 «KauecTBEeHHbIE peakiiy B
paszenoB Kypca 8 kiacca pacTBope»
KontposbHas padora No 6 «DJIeKTpOTUTHIECCKAS TUCCOITHUAITUS)Y
Pasnen «MeTaimisl ¥ uX coequHeHus», 204
1. O6ume cBoiicTBa 4 - -
METAJUIOB
2.Meramnsl 1 ux 16 1 1 [Tpaktryeckas padora Nel3 «PerieHue skcriepuMeHTaIbHBIX
COeIMHEHUS 3a7a4 1o TeMe «MeTauTbl U X COCTMHEHUSD
KontponbHas padora Ne§ «MeTayuib»
Paznen «Hemetanns! IV-VII rpynn u ux coennnenusy, 244
3.00mas xapakTepucTHKa 4 - -
XUMHAYECKHUX JIEMEHTOB
Vlla rpynnsl. ["aoreHst.
4.0061mas XxapakTepucTuKa 5 - -
XUMHAYECKHUX 3JICMEHTOB
Vla rpymnmer. Cepa u ee
COCIMHEHMSI.
5.00m1as xapakTepucTHKa 7 - 1 [Tpaktuyeckas padora NelO «ITomyyenne ammuaka u u3ydeHue
XUMHAYECKHUX 3JIEMEHTOB €ro CBOMCTBY»
Va rpymisl. A3ort, pochop
Y VX COCIMHEHMSL.
6.0011as1 XapakTepUCTHKA 8 1 2 ITpakTnyeckas padora Nell «llomyueHue yriekucsiaoro raza u
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XUMHUYECKHUX 3JIEMEHTOB
IVa rpynnel. Yraepon,
KpPEMHUI U UX
COEJIMHEHMUSI.

U3YYEHUE €ro CBOMCTB)

[TpakTuaeckast pabota Nel2 «PermieHne 3KCriepUMeHTaTbHBIX
3amau o teme «Hemeramnsr IV-VII rpynm u ux coenuHEHUI»»
Konrponsnas pabora Ne7 «Hemerais»

Paznen «IlepBoHayanbHbIC X

HMUYECKHE TTOHITHS 00 OPraHNYCCKUX BEIICCTBAX), 104

7. IlepBoHavyanbHbIE
XUMHUYECKHUE MOHATUS 00
OpPraHn4YCCKUX BCHICCTBAX

10

Paznen «O6006menne Mmatepuaia no kypcy «Heopranndeckas xumus», 44

13. XumMus u okpyxaromias 1 - -
cpena.
14. O60061eHue MaTepraa 3 1 - KonTponbnas padota Ne9 «torosas pabora 3a Kypc

10 Kypcy
«Heopranuueckas XUMUs»

HEOPraHUYECKON XUMUN»

Bcero 136 u
8 KJIACC

(2 4 B HEHEIIO, BCETO 68 1)

IIpumepHbIe TEMBI,
packpsbIBaoIHe
AAHHBIA pa3aea

MpPOrpamMmmsl,
U KOJIMYEeCTBO YaCOB,
O0TBOAMMOE HA UX
H3y4eHue

OcHoBHOE conep:kanue

OcHoBHbIE BU/IBI 1€SITE€IbHOCTH
00yyarmuxcsi

Paznen 1.IlepBoHavaibHbIe XUMHYecKUe MOHATHsI(14 1)
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Tema 1. Xumus —
Ba:KHAsl 00J1aCTh
€CTECTBO3HAHHUSA U
NMPaKTHYEeCKOM
JAeATeJIbHOCTH

YeJI0BeKa
(4 1)

*Xumus B cucreMe Hayk. Ponp xumum B
KU3HU  4yenmoBeka.*Tema  u  BemecTBa.
®usnyeckue cBoicTBa BemecTB. IIpaBuia
Oe3omacHOro ooOpamieHus C BeLIeCTBAaMH U
nabopaTopHbIM  oOopyaoBaHueM.  Yucteble
BemiectBa U cMmecd. CrocoOwl pazjeneHus
cmecedd. *[lonsaTne o Meromax NO3HAHUSA B
XUMUHR.*

JleMoOHCTpaL Ul

1. JTabopaTopHOoe 060pyHAOBaHuUE.

2. PaznuvHbIe BUIBI XUMUYCCKOU TTOCY/IBI.

3. O0pas3Iipl BEUeCTB.

4. CriocoObI pa3aeneHus cMecei
(¢unpTpoBaHue, BeITapUBAHUE, TUCTUILISAIUS,
xpomarorpadus).

JlaGopaTopHble U NpaKkTH4YecKHe padoThl
JlaGopaTopHBbIE OIBITHI:

Onucanue pU3MYECKUX CBOMCTB BEILIECTB.
Paznenenue cmecu ¢ MOMONIBIO MarHUTA.
[TpakTiueckue paboThI:

Ne 1.JTabopaTopHoe 000py10BaHNE U TTPUEMBI
oOpailieHus ¢ HUIM

Ne 2. Ouncrka 3arpsi3HeHHON MOBapEHHOM
conu

PackpsIBaTh CMBICT M3y4acMBbIX ITOHATUI C IOMOLIBIO [1€1arora.

PackpeiBaTh poJsib XMMHH B IPUPOJIE U )KU3HU YEJIOBEKA, €€ CBSA3b C APYTUMU
HayKaMH.

Pa3nnuath 4ynCTHIE BElIECTBA U CMECH; OJHOPOIHBIE U HEOJHOPOIHBIC
CMecH;

Paznuuath Qusnueckue 1 XUMUYECKHE SIBICHUS C OIIOPOM Ha OIpeIeJICHUSI.

Onpenensitb NPU3HAKU XUMHUECKUX PEAKLMNA U YCIOBUSI UX IPOTEKAHUS.

CrnenoBath npaBuiIaM NOJIb30BaHUA XUMUYECKOH 1OCYA0H U 1a00paTOpHBIM
000pyoBaHNEM, a TAK)KE IIPABHIIaM OOpAIIEHUSI C XUMUYCCKUMU
BELIE-CTBAMHU B COOTBETCTBUU C MHCTPYKLMSIMHU 110 BBIIIOJIHEHHIO
MPAaKTUYECKUX padoT MOl KOHTPOJIEM Ie/1arora.

[InanupoBaTh ¥ NPOBOJUTH XUMUYECKUM IKCIIEPUMEHT 10 U3YUYEHUIO U
OMHCAHUIO (PU3MUECKUX CBOWCTB BEIIECTB, CIOCOOOB pa3AeieHus cMecen
BEIIIECTB M0/ PYKOBOJICTBOM II€/larora ¢ 00CyxJ1€HHEeM I1aHa paboThl.

Hcnonb30Bath 1py BHINOJHEHUH Y4€0-HBIX 33JaHUN U B IIpOLECCE
HCCJIEI0BATEIBCKOM NEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
XMMHUYECKOI'0 COJEpKaHus, CIIPaBOUYHbIE MaTepHalibl, pecypchl IHTepHeTa
[I0J1 PYKOBOJICTBOM II€/Iarora.

BricTpanBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOI Ha
uHpOpMaLKIO U3 yd4eOHUKA U CIPABOYHBIX MAaTE€PUAIOB, IPAMOTHO
HCIIOJIB30BaTh N3YYEHHBIN MOHATUIHBIN aIapaT Kypca XUMUAH
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Tema 2. BemecTBa

M XUMHYeCKHe PeaKIuu
(79)

AtoMBI W MOJEKyIbl.  XHMHYECKHE
9JIeMEHThl. 3HaKu (CHUMBOJIbI) XHUMHUYECKUX
anieMeHTOB. OTHOCHUTENbHAs aTOMHas Macca.
[IpocTeie W cllOKHBIE BemiecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYEHHUE.

Xumuyeckas dhopmyna. BanentHoctb
aTOMOB XMMHYECKMX DJJIEMEHTOB. *3aKoH
MOCTOSTHCTBA cocraBa BelIeCTB. ™
OtHocutenbHast MOJIEKYJISIpHast Mmacca.
MaccoBass 707l XMMHUYECKOTO DJJEMEHTa B
COEITUHEHUH.

Ousnyeckue U XUMHUYECKUE
Xumuueckass peakuus U €€
YpaBHEHHUS] XUMHUYECKHX PEaKIUil. 3akoH
COXpaHEHUs MAaccChl BELIECTB Tunbl
XUMHYECKHUX peaxiuit (coenuHeHnue,
pasziokeHue, 3aMelleHue, OOMEH).

*M. B. JIoMOHOCOB — Y4E€HBIiA-
SHIUKJIONEUCT. ™

SIBJICHUS.
MIPU3HAKU.

JleMoHCTpanuu

Oduznyeckue SBICHUS (pacTUPaHHUE caxapa B
CTYIIKE, KUTIEHUE U KOH/ICHCAIUS BOJIBI U

T. 1.).

XuMuyeckue siBIeHus (TOpeHue CBeYH,
pasioKeHue caxapa, B3auMOJICHCTBHE CEPHOI
KHUCIIOTHI C XJIOPUIOM Oapws,

paznoxxenue ruapokcuaa meau(ll),
B3aMMO/ICHCTBHUE JKeJe3a C CEPOi,
B3aMMOJICHCTBHE JKee3a ¢ paCTBOPOM COJIU
meau(Il)).

OMBIT, WILTIOCTPUPYIOIINN 3aKOH COXPaHESHHUSI
MAacCBHI.

JlabopaTopHbIe U NpaKkTHYecKue padoTbl

[IpuMeHsTh ecTeCTBEHHO-HAayUHbIE METO/IbI I03HAHUS (B TOM YHCIIE
HaOJI0eHNe, MOJIETTMPOBAaHUE, IKCIIEPUMEHT) U OCHOBHBIE OIlEpallui
MBICIUTEIBHOM IEATETBHOCTH (CpaBHEHHE, KITACCU(BUKALHS) IS H3yUCHUS
BEUIECTB U XMMUYECKHUX PEAKIUN ¢ OIIOPOM Ha aJITOPUTM UJIH CXEMBI.

PackpsIBaTh CMBICT M3y4acMbIX ITOHATUN U 3aKOHOB U IPUMEHATH OTU
IIOHSTHS IIPH ONMCAaHUM CBOMCTB BELIECTB U UX NIPEBPALLEHUI C OIIOPOU Ha
IUIAH U KIIIOYEBBIE CIIOBA.

Paznuyare gusnueckne u XUMUUECKHE SIBJICHUS, OOBSACHATh UX CYLIHOCTD C
TOYKH 3PEHUSI AaTOMHO-MOJIEKYJIIPHOTO YUYEHHUs C OIIOPOM Ha OIPEIEICHUS U
CXEMBI.

OnpenensiTb NPU3HAKU XUMHUECKUX PEAKLIUN, YCIOBUS UX IPOTEKAHUS.
OOBACHATH CYLITHOCTb (PU3HMUECKUX U XUMHUECKUX SBJICHUN C TOUKU 3pEHUs
ATOMHO-MOJIEKYJIIPHOTO YYEHHSI C UCIOJIb30BAHUEM BU3YyaJIbHOM OIOPHI.

KnaccuduuupoBaTh XuMudeckue peakliuu (110 YUCIy U COCTaBY
pearupyromux 1 00pa3yromuxcs BEMIECTB) C OMIOPOH HA CXEMBI.

CoctaBiath hopMysibl OMHAPHBIX BEIIECTB 110 BAJIEGHTHOCTH U OIIPEEIIATh
BAJICHTHOCTH 110 ()OPMYJIaM BEIIECTB C OMOPOH HA aJITOPUTM YIEOHBIX
JEeNCTBUM.

PaccraBisaTs k03 PUIMEHTHI B ypaBHEHUSIX XUMHUYECKUX PEAKIIUN C OMOpoit
Ha aJITOPUTM YUEOHBIX AEUCTBUIA.

CrnenoBath npaBuiIaM MOJb30BaHNUS XUMUYECKOH MOCYI0M U 1a00paTOPHBIM
000opyoBaHKEM, a TaKXe MpaBUIaM OOpallleHHs C BELIECTBAMU B
COOTBETCTBUU C MHCTPYKIMSIMU IO BBITTOJIHEHHIO JTAOOPaTOPHBIX
XMMHYECKHX OIBITOB I10J] KOHTPOJIEM II€1arora.

Hcnonp30BaTh NpH BHIOTHEHUH YY€OHBIX 3aJaHUI U B IpoLiecce
HCCIIEN0BATEIBCKON NEATEIIBHOCTH HAYYHO-TIONYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJIEP>KAHHUSI, CIIPA-BOY-HbIE MaTEPUAIIBI, PECYPCHI
WHuTep-HeTa o pyKOBOJICTBOM IIearora.

BricTpanBath pa3BEPHYTHIE MMCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOM HA
uHpOpMalKIo U3 ydeOHUKA U CIIPABOYHBIX MaT€pHUajIoB, TPAMOTHO
HCITOJIB30BaTh N3yUYEHHBIN MOHATHIHBIN aIrapaT Kypca XUMHAH
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JlaGopaTopHBbIE OTBITHI:

[Tpumeps! pusnueckux sBICHUM (IIaBIeHUE
BOCKa, TasiHHE JIb/IA).

[Ipumepbl XUMHYECKUX SBJICHUN
(mpokanuBaHue MEIHON MTPOBOJIOKH,
B3aUMOJICHCTBUE Mea ¢ KUCIOTOR).
Mojenu aTOMOB M MOJIEKYIL.

[Tpaktrueckas padora Ne3. [Ipusnaku
MPOTEKAHUS XUMUYECKUX PEAKITUH.

Boruuciaenus

— OTHOCHUTEIBHOUN MOJIEKYJISIPHOW MacChl
BCIICCTB;

— MAacCOBOH JIOJIM XUMHUYECKOTO 3JIEMEHTA I10
dbopmysie coeTMHEHHS

Tema 3.
KogunyecTBeHHEBIE
OTHOIIEHHUSI B XUMHH
(39)

KomnuectBo BemectBa. Moab. MonsipHas
Mmacca. 3akoH ABoraapo. MousipHblii 00BEM
razoB. Pacdersl Mo XuMHYeckoil Qopmyre.
Pacuersr  maccoBoi  0JIM  XMMHUYECKOTO
AJIEMEHTA B COCAUHEHUH, KOJINYECTBA BEILLIECTBA,
MOJISIPHOM Macchbl. Pacy€rbl Mo XWMHYECKHM
YpaBHEHUSIM.

JemMoHcTpanus:

- 00pa31bl BeNIeCTB KOJTMUECTBOM OJIUH MOJIb

Boraucnenus:

-pacuer o QopMyne U MO XUMHYECKOMY
YPaBHEHUIO

PackppIBaTh CMBICII M3y4aeMbIX TOHATHI U IPUMEHSTH 3TH MOHATHS,

a TAK)KE€ U3YYCHHBIE 3aKOHBI M TEOPUH JUJIS PEIICHMS paCYETHBIX 3a/1a4 C
IIOMOILBIO TIEAArora.

Brrauciste MOJISIpHYIO Maccy BEIIECTB; KOJMYECTBO BEIIECTBA, OOBEM Tasa,
Maccy BeIEeCTBa ¢ ONOpoil Ha oOpasel], Ha POpMYJIbI;

[IpoBOANTE pacy€THI 10 YPABHEHHAM XUMHYECKUX PEAKIUMI C OITOPOM Ha
oOpasell, alrOpuT™M y4eOHBIX JIeHCTBUI: KOIMYecTBa, 00bEMA, MacChl
BElIECTBA 10 U3BECTHOMY KOJINYECTBY, 00BEMY, Macce peareHToB Wn
IIPOYKTOB PEAKLIUH.

BricTpanBath pa3BEpHYThIE MMCbMEHHBIE M YCTHBIE OTBETHI C ONIOPON Ha
UH(POPMAIIHIO U3 YUeOHUKA U CIIPABOYHBIX MAaTepPHAaJIOB, IPaMOTHO
WICIIOJIb30BaTh U3YYEHHBIN MOHATUHHBINA annapar Kypca XMMHUH ¢ TOMOLIbIO
reaarora.

Paspnen 3. [lepnoanueckuii 3axkoH u Ilepuoaunyeckas cucreMa xumudeckux 3j1emedToB [[. U. Menaeneesa.
Ctpoenue aToMOB. XHMHYecKas cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE peakun (15 u)

Tema 4. CTpoeHue

HepBBIe IIOIIBITKH Knaccmbmcaunn

PaCKpBIBaTB CMBICIT ICPUOANICCKOI'0 3aKOHA 110 PYKOBOJACTBOM II€aarora.
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aroma. Ilepuoanueckmii
3aKO0H U
IMepuoguyeckas
CHCTEeMAa XUMHYECKHX
3JIEMEHTOB

. U. MenpaesieeBa. (7 u)

XMMHYECKHX dJeMeHTOB. IloHATHE O rpymmiax

CXOJTHBIX AJIEMEHTOB (menounbie u
HIEJIOYHO3EMENIbHBIE  METAJlIbl,  TaJIOTEHBI,
WHEPTHBIE Ta3bl). *DJIEMEHTHI, KOTOpPbIC
00pa3yroT am(poTepHbIC OKCH/IBI u
TUAPOKCHUIBL. ™

[Tepuonuueckuii 3akoH. Ilepuoanueckas
cucreMa XUMHUYECKHUX 3JIEMEHTOB

. . MenneneeBa. KoporkonepuoaHas u
* nmuHHONIeproaHas *popmbl  [leproauueckoit
CUCTEMBl ~ XUMHYECKMX  djeMeHToB /I
W. MenpneneeBa.  Ilepuonsl ® TpymmslL
@u3nyecKuil CMBICT IOPSAIKOBOIO HOMEpa,
HOMEPOB MEPHO/Ia U TPYIIIHI JIEMEHTA.
Crpoenne aromoB. CocraB  aTOMHBIX
anep.*130Tonbl. * ek TPOHBI. Crpoenue
3JIEKTPOHHBIX 000JI04eK aToMOB HepBbIX 20
XUMHYECKHX  3yieMeHToB  [lepmonnueckoit
cucreMmsl JI. 1. Menneneesa. XapakTepucTuKa
XUMHYECKOIO 3JIEMEHTA I10 €ro IOJOKEHHUIO B
Ilepnonnueckoii cucreme /. 1. Menneneesa.
*3aKOHOMEPHOCTH  M3MEHEHUs  pajauyca
aTOMOB XUMHUYECKHUX JJIEMEHTOB,
METAIIIMYECKUX U HEMETaJNIMYECKUX CBOWCTB
0 TIpynmaM W [epuojaM.  3HauyeHHue
Ilepnonnueckoro 3akoHa u Ilepmonnueckon

CUCTEMBl  XMMHMYECKMX  JJIEMEHTOB  JUIA
pasBuTus  Hayku u  npaktuku. [ W
MenneneeB — y4€HbIN U rpaskJaHUH.™
JleMoHCTpanun

Koporkonepuoanas u
JutnHHOTIepuoaHasihopmsl Ilepuoanueckoit
CUCTEMbI XMMHUYECKUX 3JIEMEHTOB

[ToHnMate cymiecTBOBaHUE NEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (M3MEHEHUE PAINyCOB aTOMOB U
AIEKTPOOTPHUIIATEILHOCTH) U UX COSMHEHHUM OT MOJIOKEHHUS B
MEPUOJNYECKON CUCTEME U CTPOCHUS aTOMA C UCIIOJIb30BAHUEM CXEM U
Ta0JINLI.

YcraHaBnuBaTh CBS3b MEXKY MOJIOKEHUEM JIEMEHTA B IEPUOANYECKON
CUCTEME U CTPOEHHEM €ro aroma (CocTaB U 3apsij a1pa, o01iee Yucio
AJICKTPOHOB U PaCIpeeNICHUE UX TI0 AIEKTPOHHBIM CJIOSIM) IT0 00pasIy.

[Iporuo3upoBare xapakTep U3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX
COEIMHEHUH 110 rpymIaM U nepuoaam Ilepuogudyeckoi CUCTEMBI ¢
MIOMOILIBIO TIEAarora.

XapakTepru3oBaTh XUMUYECKHUE 3JIEMEHTHI IEPBBIX TPEX MEPUOJOB, KAJIHS,
KaJIbLIMS 10 KX noJioxkeHuto B [lepuoanueckoii cucreme
. . Menneneena.

CrnenoBath paBuiiaM 6e30macHoi paboThl B 1a00paToOpuu Ipu
MCIIOJIb30BAHUY XUMHUYECKOU ITOCY/IbI 1 000PYIOBaHUS 10T KOHTPOJIEM
nejarora.

BricTpanBath pa3BEpHYTHIE MUCHbMEHHBIE U YCTHBIE OTBETHI C OITOPOM Ha
nH(pOpMaIIKIO U3 YIeOHUKA U CIIPABOYHBIX MaTEPHANIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN MOHATHITHBIN anmapaTr Kypca XuMHH MOCJIE
CTPYKTYpPUPOBaHUSI MaTe€pHaia C UCIOIb30BAHUEM KIIHIIIE.

Hcnonbs30Bath npu BHITIOJIHEHUH YY€OHBIX 3aJJaHUN TEKCThI Y4EOHMKA MTOCIIe
CTPYKTYpUPOBaHUS MaTepuana, cripaBounbsie Matepuansl (Ilepuoanueckyro
cucreMy xummuieckux snmemenToB 1. M. Menneneesa, Tabnuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAHHUH U COJIEN B BOJE, DIEKTPOXUMHUYECKUN
P HANIPSKEHU METaJJIOB).

Hcnonp30Bath npu BHIOJHEHUN YI€OHBIX 3aJaHUI U B TIpoliecce
HCCIIEIOBATENILCKON JEATEIIbHOCTH HAYYHO-TIONYJIAPHYIO JINTEPATYPY
XAMHYECKOTO COJIEpaHMs, CIPaBOYHbIE MaTepualibl, pecypcbl MHTepHETa
10l PYKOBOJCTBOM Ile1arora
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J. . Menaeneena.
O3znHakoMyieHHE ¢ 00pa3aMu METaIOB
A HEMETAIIOB.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
JlaGopaTopHbI OMBIT:

BzaumopeiictBue ruapokcuga  IUHKa €

pacTBOpaMM KHUCJIOT U LIET0YEN
Tema 5. CTpoenne XuMHu4deckas CBSI3b. KoBasienTHas | PackppiBaTh CMBICIT N3y4aeMbIX ITOHATHN 1O/ PYKOBOJCTBOM IIEAArOra.
BellleCTB. (monsipHas u HEMOJIsIpHast) cBA3b. | OnpenensiTe BUJI XUMUYECKOH CBA3U B COEAMHEHUH C UCIOJIb30BAHUEM
XuMn4yeckas cBsi3b. *INEKTPOOTPUIIATETHHOCTD aTOMOB | CXEM.
OxucauTe/IbHO- XUMHUYECKHX dJeMeHTOB.* HoHHas cBa3b. | OnpenesisTh CTENEeHb OKUCICHUS XUMHUECKOT0 dJIeMeHTa 1o popMmylie ero
BOCCTAHOBHUTEJIbHbIE *Tunsl KPUCTAIUTMYECKUX PEIIETOK.™ COEJIMHEHUS C UCIIOJIb30BAHUEM AJITOPUTMA.
peaxkiun Crenenp  okucienus.  OKHCIUTENbHO- | ONpenensaTh EeMEHT (BEIIECTBO) — OKHCIUTENb U AJIEMEHT (BEIIeCTBO) —
(8 9) BOCCTAHOBUTENbHBIE  peakuuu. IIpomeccrsl | BOCCTaHOBUTEIIb.

OKHCJICHMSA M BOocCTaHOBJICHUS. OKUCIUTEIN U
BOCCTaAaHOBHUTCIIN.

JleMoOHCTpaL U
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINN:
TOpEeHHE, PeaKuu Pa3IoKeHUs, COCTUHEHHS

OOBSACHATH CYIIHOCTD MPOLIECCOB OKUCIEHUSI M BOCCTAHOBIICHUSI.
CocTaBiATh 3JEKTPOHHBINA OanaHC ¢ y4ETOM YUCiIa OTJAHHBIX U IPUHSATHIX
AJIEKTPOHOB.
CocTaBisTh ypaBHEHHE OKUCITUTEIHFHO-BOCCTAHOBUTEIILHON PEAKIIUHU 10
AITOPUTMY pPa3dopa OKUCIUTENbHO-BOCCTAHOBUTEIHHOM PEAKIUH.
Hcnonws30Bath npu BHITIOJIHEHUH YY€OHBIX 3aJJaHUN TEKCThI Y4EOHMKA MTOCIIe
CTPYKTYPUPOBAHUS MaTepHalia, CIpaBOYHbIE MaTEPHANIBI (TIEPUOTUIECKYIO
cucteMy xumuaeckux snementoB Jl. 1. Menneneesa, Tabnuiy
pacTBOPUMOCTH KHUCJIOT, OCHOBAHUH U COJIEN B BOJIE, SJIEKTPOXUMHUYECKHI

PAI HANIPSKEHU METaIJIOB)

Pa3nen 2. BaxkHelilnne mpeacTaBuTe/IM HEOPraHU4YeCKuX BeuecTs (35 1)

Tema 6. Kucaopon.
Boaopona.
(14q)

Boznyx — cmech razos. CocraB Bo3nyxa.
Kucnopon — 31neMEHT M IPOCTOE BEILECTBO.
O30H. Haxoxnenue kuciopoaa B HOpUPOJE,

PaCKpBIBaTB CMBICJT U3Yy4aCMbIX MOHATUH U MMPUMCHSATDH 3TU MMOHATHS ITPU
OITMCAaHWM CBOMCTB BCIIECCTB U UX HpeBpameHm‘ZI C UCITIOJIb30BaHHEM
OIIOPHLIX CJIOB W KJIAIIC.
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¢usnueckne W XUMHYECKHE  CBOICTBa.
Peakumu TOpeHHST TPOCTBIX M CIIOKHBIX
BemecTB. *TermoBoit 3hdexT XuMHuueckou
peakuuu.*  OK30- U DHIOTEPMUYECKHE
peaKIuy, *TePMOXMMHUYECKHE YypaBHEHHUS.*
[Tonstue 00 okcumax. CrocoObl MOTyYSHHS
KHCIIOpOJa B Taboparopun "

MPOMBIIUICHHOCTU. TMPUMEHEHUE KHUCIOPOa.
KPYroBOpPOT KUCJIOpOJa B mpupoze. TorimBo:
yroib W MeETaH. 3arps3HEHHE BO3/ayXa,
ycuiieHue napHuKoBoro 3¢ dexra, pazpyuieHue
030HOBOTO CJIOSI.

Bogopon — siemMeHT u mpocToe BEUiecTBO.
Haxoxnenne BOJOpOJA B MPUPOJIE,
busznueckue U XHUMHUYECKHE CBOMCTBa (Ha
npuMepe B3aUMOJICHCTBUSI C HEMETANIaMU U
OKCHJIaMH METAJJIOB), IPUMEHEHHE, *CIIOCOOBI
nonydeHus.* [lonsitue o kuciaorax Kuciaorsl u
COJIU.

JleMoHCTpanuu

Bzaumoneiictue hocdopa, ceprl u xemnesa ¢
KHCJIOPO/I0M (BO3MOKHO UCIIOJIb30BaHUE
BUJICOOTIHITOB).

Omnpenenenue cofep kaHus KUCI0poia

B BO3JIyXeE.

OMBITHI, IEMOHCTPUPYIOIIHE YCIIOBHUS
BO3HUKHOBEHUS U MPEKPAIICHUS TOPEHUSI.

JlaGopaTopHble U NpaKkTUYecKue padoTpl
JlaGopaTOpHBIil OMBIT:

O3zHakomMiieHHe ¢ 00pa3liaMu OKCHJIOB.
[TpakTuueckas pabora:

Ne 4. TTonyueHnne KuciIopoa, U3y4eHue ero

XapakTepu30BaTh (OMUCHIBATh)C ONOPOU HA NIAH, CXEMY, KPAMKYIO 3aNUCh
COCTaB BO31lyXa, (PU3MUYECKHE U XU-MHUYECKHE CBOMCTBA KUCIIOPO/Ia,
CHOCOOBI €ro MoJIy4yeHusl, IPUMEHEHHUE U 3HaU€HHE B IPUPOJIE U )KU3HU
YeJI0BEKA.

CpaBHUBATh peaKkIMy F'OPEHUS U MEUICHHOI'O OKUCIIEHUS C
IpeBapUTEIILHBIM 00CYXK/IEHUEM [TapaMETPOB CPAaBHEHUSI.

CoOupathk npubOpPHI IS OTYYEHHUS. KUCIOPOAA (BBITECHEHUEM BOJBI U
BO3/1yXa).

PacriozHaBaTh ONBITHBIM ITYTEM KUCIOPOJ IO KOHTPOJIEM IIEAATOra.

Hcnonb30BaTh XMMUUECKYIO CUMBOJIMKY JIJISl COCTaBIEHUS POPMYJT
BELIECTB, MOJIEKYJISIPHBIX YPAaBHEHUN XUMUUYECKUX PEAKLU C y4aCTHEM
KHCII0pOJa.

OOBACHATH CYLIHOCTb SKOJIOTHYECKUX MPOOIIEM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CnenoBath npaBuiiam 6e3onacHoi paboThI B 1a00paTOPUU MPH
UCIOJIb30BAHUU XUMHUUECKOM MOCy 1l U 000PYIOBAHNUS MO KOHTPOJIEM
nesiarora, a TaKke npaBuiiaM oOpallieHHsl C TOPIOUMMH BEIIECTBAMHU B OBITY.

[1nanupoBaTh ¥ OCYIIECTBIIATH HAa IPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
IPOBOJIUTH HAOIIOICHNS, JIeNIaTh BBIBOJIBI 10 pe3yJIbTaTaM 3KCIEepH-MEHTa
0]l PYKOBO/ICTBOM II€/1arora.

VY4acTBOBaTh B COBMECTHOI paboTe B rpymIe.

Hcnonp30BaTh NpU BHIOJHEHUH YY€OHBIX 3aJjaHUI U B IIpOLECCe
HCCJIEI0BATEIBCKON IE€ATEIbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHYECKOI'0 COJIepKaHus, CIIPaBOYHbIE MaTepHalibl, pecypchl IHTepHeTa
II0J1 PYKOBOJICTBOM II€/Iarora.

BricTpanBath pa3BEpHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C OMIOPOM Ha
nHpOpMaLIMIO U3 YUeOHHKA U CIIPABOYHBIX MaTe-
pHAJIOB C ONOPOH HA IJIaH, TPAMOTHO UCIOJIb30BaTh N3YUEHHBII
MTOHATUMHBIN armapar Kypca XuMUu
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CBOMCTB.

[Tpaktuyeckas padora NeS. [Tomyduenune
BOJIOPO/Ia U U3YYEHHUE €0 CBOMCTB.
Buruuciaenust

— MOJIEKYJISIPHOM MacChl KUCIIOPO/Ia U 030HA

Ha OCHOBAaHHUHM aTOMHOM MacCChl XMMHYECKOI' 0
JJICMCHTAa

Tema 7. Boaa.
PacrtBopsbl. [lonsitue 00
OCHOBAHHUAX

(54)

Bona. Ee COCTaB. Crpoenue.
Mosnekynbl.*®@usnueckue  CBOHCTBa  BOJBI.
Bona KaK pacTBopuTEIb. *PacTBOpHI.

*TloHsiTHE O PACTBOPUMOCTH BEIIECTB B BOJE.
[loHsiTie O HACBIIIEHHBIX W HEHACBIIIEHHBIX
pactBopax.*MaccoBasi  J10Ji1  BeEIlleCTBA B
pactBope. Pacuer MaccoBOM 1074 BEIIECTBA B
pactBope (IIPOLIEHTHAs KOHIICHTPAIHS).

*XUMHYECKHE CBOMCTBA BOJIBI (pa3yioKEeHUE,
peakuMy ¢ HaTpueM, OKCHUIOM KaJlbIIUs,
okcuaoM cepbllVIIonstue 00 OCHOBaHUSX.
Ponp pactBopoB B mpHpose M B IKHU3HU
yenoBeka. KpyroBopoT Boasl B mpupoje.*
3arpsizHeHue NOpUpoJHBIX BoA. OxpaHa u
OYMCTKA IPUPOIHBIX BOJ.

JleMoHCTpanuu

DJIEKTPOJIN3 BOJIbI; CHHTE3 BOJIBI;
B3anMojeiicTeue Bojbl ¢ MeTamiamu (Na, Ca)
(BO3MOXHO HCIIOTH30BAaHUE
BUJIEOMATEPHUAIIOB).

PacTBopeHue BemiecTB ¢ pa3muyHOM
pacTBOPUMOCTBIO.

UccnenoBanue pacTBOPOB KUCIOT U IIEJIOYEH

PackppiBaTh CMBICT N3y4aEMBIX MTOHSATUNA U TPUMEHSTH 3TH TOHITHS TIPU
OTIMCAaHWUU CBOMCTB BEIIECTB U UX MPEBPAIICHU C TOMOIIBIO TIeaarora.
XapaktepuszoBaTh GU3MUECKUE U XUMHUECKUE CBOMCTBA BOABI, €€ pOJIbh KaK

pacTBOPUTENS B IPUPOAHBIX MPOIECCaX ¢ OMOPOil HA IIJIaH U CXEMY.

CocTaBisATh ypaBHEHUS XUMUYECKUX PEAKIIUNA C y4aCTUEM BOJIbI C OMTOPO
Ha CXEMY.

OOBACHATH CYIIIHOCTh SKOJIOTUYECKUX MPOOJIEM, CBA3AHHBIX C 3arpsI3HEHUEM
MIPUPOHBIX BOJ, CIIOCOOBI OYMCTKHU BOABI OT MPUMECEH, MEPHhI 110 OXpaHe
BOJI OT 3arpsi3HEHUS TIOCIIE TPEABAPUTEIILHOTO CTPYKTYPHUPOBAHUS
Marepuana.

[InanupoBaTh ¥ OCYIIECTBIATH HA TPAKTUKE XUMUYECKHUE SKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIOIEHUS, I€JIaTh BbI-

BOJIbI 110 pe3yJIbTaTaM SKCHEPUMEHTA M0J KOHTPOJIEM NeAarora, ¢
HCIIOJIL30BAHUEM KITHIIIE.

CrnenoBath mpaBuiiaM 6e30macHoi paboThl B 1a00paTOpUu pu
WCIIOJIb30BAHUN XUMUYECKON TTOCY/IBI U 000PYIOBaHUSI TIO]T KOHTPOJIEM
rejarora.

[IpoBOAUTH BRIUMCICHUS C TPUMEHEHUEM TTOHSTHUS «MaccoBasi J0JIs
BEII[ECTBA B PACTBOPE» C OMOPOH Ha POPMYIIBL.

Hcnonp30BaTh IpH BEITIOJIHEHUH YYEOHBIX 3a/IaHUHN U B TIPOIIECCE
HCCIEA0BaTENbCKON JEATETbHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XHMHUYECKOTO COJIepKaHUs, CIIPAaBOYHBIC MaTepHAIIbI, pecypchl MHTEpHETA
MOJ1 PYKOBOJICTBOM I1€/1arora.

BricTpanBath pa3BEpHYThIE MICHMEHHBIE i YCTHBIE OTBETHI C OIIOPOM HA
uH(pOpMaIIKIO U3 YIeOHUKA U CIIPABOYHBIX MAaTEPHAIIOB, TPAMOTHO
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C IIOMOUIIBbI0O HHANKATOPOB.

JlabopaTropHble M NpaKkTHYeCKHe PadoOThI
Ipaxmuueckas paboma:

No 6. [IpuroroBneHnue pacTBOPOB ¢
onpeaeseHHON MacCOBOM J10J1eH
PacTBOPEHHOIO BEILIECTBA.

KCIIOJIb30BaTh U3YYEHHBIN MOHATUIHBIN anmapaTr Kypca XMMHH I0CJIE
MPEBAPUTEIILHOTO CTPYKTYPUPOBAHUS MaTepHUaa.

Tema 8.
JIEKTPOJTUTHYECKAS
JUCCOIMALIUA.
XuMuvecKue peakunu
B pacTBOpax

(54)

Teopust PNIEKTPOIUTUYECKON JUCCOLMALINH.
DJIEKTPOJIUTHYECKAS JHCCOIAIINS.
DNEKTPONUTHL U HEIJIEKTPOJIUThl. KaTuoHBI,
aHHOHBI. *MexaHU3M IHCCOIHMAIINH BEIIECTB C
pa3IMYHBIMU  BUJAMH XUMHYECKOM CBS3H.
ITonstHe ocrenenu nucconnanuu.*CuinbHbIE U
cia0ble JIEKTPOITUTHI.

Peakiiun  MOHHOTO OoOMeHa.  YCIOBHS
MPOTEKAHUsI pPEaKluidi HOHHOTO oOOMeHa 0
koHIa. [lonHble W COKpalll€HHBIE HOHHBIE
ypaBHEHUsI peakuuii. XUMHYECKHUE CBOMCTBA
KHCJIOT, OCHOBAaHMM M COJed B CBETE
MPECTaBICHUI 00 BJIEKTPOJIUTHYECKON
auccormanuu. KadecTBeHHblE peakuud Ha
KaTHOHBI U AaHUOHBI: MOHBI XJIOPHUJI-, OPOMU/I-,

uonua-, cynbdar-, KapOOHAT-, CHUJIHMKaT-,
dbocdar- aHMOHBI; TUAPOKCUI-UOHBI; KATHOHBI
aMMOHMSI, MarHus, KaJbllds, aJIOMUHUS,

xemesa (2+) m (3+), memu (2+), LHHKa,
MPUCYTCTBYIOIINE B BOJHBIX paCTBOPAX.
JleMoHCTpanun

DJeKTpuvecKas IpOBOIUMOCTH PACTBOPOB
BEIIIECTB; IBUKEHHNE HOHOB B AJIEKTPUUECKOM
noJe.

PackppIBaTh CMBICI U3y4aeMbIX MTOHATHI, a TAKXKE CMbICII TEOPUU
EKTPOJINTUYECKON JUCCOLMALUH C OIIOPOM HA CXEMBI.

OOBACHATD MPUIUHBI AJIEKTPOTIPOBO/I-

HOCTH BOAHBIX PaCTBOPOB C ITIOMOLIBIO NIEAATOra.

CocTaBnsiTh ypaBHEHUS JUCCOIMAIIUN KUCIIOT, IEJIOYEH U COJIEH, MOJTHbIE
Y COKpalI€HHbIC MOHHBIE YPABHEHUS XMMUYECKHUX PEAKIIMA HOHHOTO
oOMeHa.

[InanrpoBaTh ¥ OCYHIECTBIIATH HAa IPAKTUKE XUMUYECKUE IKCIIEPUMEHTBHI,
IIPOBOANTDH HAOIIOIEHNS, I€JaTh BBIBOBI IO PE3yJIbTaTaM 3KCIIEPUMEHTA
1ocJje npeaBapuTeNIbHOW PaboTHI.

CnenoBath npaBuiiaM 6e301acHoi paboThl B 1a00paTopuu Ipu
MCTOJIb30BAaHUU XUMHUYECKON MOCY/IbI U 000PYA0BaHUS 1101 KOHTPOJIEM
nejarora.

IIpon3BOINTE BEIUUCIIEHHS [0 XUMUYECKUM YPABHEHUSIM.

BricTpanBath pa3BEpHyThI€ MMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOI Ha
uHpOpMaLKIO U3 y4eOHUKA U CIIPAaBOYHBIX MaTE€PUAIOB, IPAMOTHO
WCIIOJIB30BaTh N3yUYEHHBIN MOHATUIHBIN allliapaT Kypca XUMHUH M1OCIIE
IIPEIBAPUTEIIBHOTO CTPYKTYPUPOBAaHUS MaTepuaa.

Hcnonb30BaTh Ipy BHITOJHEHUN YUEOHBIX 3a/laHUM U B poliecce
HCCJIEIOBATENBCKOM 1€ATEeIbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYpPY
XMMHUYECKOTO COJEPKaHUs, CIIPABOYHbIE MaTepHallbl, pecypchl IHTEpHETa
rocJie KOHCYJIbTAIUH C TIE1arorom
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OIBITHL, WJUTIOCTPUPYIOLIUE TPU3HAKU
MPOTEKAHUs PEaKIuii HOHHOTO OOMEHa.
JlabopaTopHble 1 IpaKTHYECKHUE

padoThI

JlaGopaTopHBIN OMBIT:

Peakiiuu noHHoro oOMeHa B pacTBOpax
anekTposuToB: cynbdara meau(ll) u ménoun,
KapOoHaTa HATPUS U COJISTHOM KUCJIOTHI,
peakIus HeUTpaIu3aluu MEX 1Y THAPOKCHUIOM
KaJIisI ¥ COJISTHOM KHCJIOTOM.

Boruuciaenus

— M0 YPaBHEHUSIM XUMUYECKUX peaKuit

Tema 9. OcHOBHBIE
KJIACCHI
HEOPraHUYeCKUX

coeHHEeHU
(11 9)

Knaccugukarus HeopraHn4ecKux
COE€IMHEHUI.

Oxcuppl: cocTaB, Kiaccu(puKaIus
(*ocHOBHBIE, KHCIIOTHBIC, aM(OTEpHBIE,
Hecoseo0pa3yroliye Ha IpUMepe OKCHIa
yriepona |l u okcuaa azora 11%*),
HoMmeHkarypa *Tlonydenne™ u xumnyeckue
CBOICTBa OKCHIOB (B3aHMO/ICICTBHE C BOJIOH,
KHCJIOTAMU, IIEJIOYaMH ).

OcHoBaHMsI: cOCTaB, Ki1accuduxaius (Ienouu
¥ HEPaCTBOPUMEBIC OCHOBAHWS),
HOMEHKJIaTypa, PU3NYECKUE U XUMHUYECKHE
CBOICTBa (B3aMMOJICHCTBUE C OKCUIAMH
HEMETaJUIOB, KUCIIOTaMH, COJIIMH ), *CITOCOOBI
MOJTydeHUS. ™

Kucnotsr: cocras, knaccuduxarmus,
HOMEHKJIaTypa, PU3NICCKUE K XUMHUICCKHE
CBOICTBa (B3aMMOJICHCTBHE C METAIIJIAMH,
OCHOBHBIMH OKCHJIAMH, OCHOBAHHSIMH, COJIIMHU
Ha TPUMeEpEe COJITHON U CepHON KHUCTIOT),
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OmnpeneneHre OCHOBHBIX KJIACCOB HEOPraHMYECKUX COETUHEHUH 110
11alyiony.

CocraBiieHHE CXEM CTPOEHUSI OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX
COEMHEHUI Ha OCHOBE OIIPECICHUS.

Cocrasiienue (GopMyJ1 OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COCTUHEHUN U
Ha3bIBaHUE UX T10 MEXIYHAPOJHON U TPUBUAIILHON HOMEHKIIATYpE C
HCIIOJIb30BAHUEM OIIpeeNIEHUs ¥ TaOIMIIbl pACTBOPUMOCTH.
KnaccudunumpoBanue n3yyaembIX BEIIECTB M0 COCTaBY U C8OUCMBAM C
OTIOPOM Ha OIpPENIENEeHUs], CXEMbI ¥ TaOJIHIly paCTBOPUMOCTH.

CocraBieHue TaONUIbl TeHETHUECKUX PsIOB U cxeMbl «I eHeTnueckas
B3aMMOCBSI3b OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX COEAMHEHUN» M0
PYKOBOZCTBOM II€AArora.

[Iporuo3upoBanue CBOKWCTB BEIIECTB HA OCHOBE OOIINX XUMHUYECKUX
CBOMCTB U3yUYEHHBIX KJIACCOB, IPYIII BELIECTB, K KOTOPBIM OHU OTHOCSTCSI C
HCIIOJIb30BaHNEM cXeMbI «I eHeTndeckas: B3aMMOCBS3b OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COESAUHEHUI» 110 pyKOBOJCTBOM II€Jarora.
CocraBieHrne MOJIEKYJIIPHBIX YPABHEHUN PEAKIIUN, NIUTFOCTPUPYIOIIUX
XMMHUYECKHE CBOWCTBA M3YUEHHBIX KJIACCOB U CNOCOObI NOLYYEHUs BEILIECTB
W3Y4YEHHBIX KJIACCOB, IPYIII, a TAK)K€ MOATBEPKIAI0IINX T€HETUYECKYIO
B3aMMOCBSI3b MEXAY HUMH, C OTIOPOil Ha BepOaIbHYIO CXEMY B KaUeCTBE




*crnocoOsbl noy4eHus.™ Psj akTHUBHOCTH
METaJIJIOB.

Conu (cpennue): HOMEHKIIATypa, CIIOCOObI
MOJIyYEHUS], B3AUMOJICHCTBHUE COJIEH C
MeTaJUIaMH, KUCJIIOTaMHU, IIEJI0YaMU U COJISIMU.
['eHeTnyeckas CBsI3b MEXAY KilaccaMu
HEOPraHWYECKUX COeNMHEHUN. ['eHeTnueckue
psnel. [Tonsatue 06 *amdorepHbIX
TUAPOKCHIAX (Ha MpUMEpe IMHKA U
ATIOMHUHUS): XUMUYECKHE CBONCTBA
B3aUMOJICCTBUE C KUCJIOTAMH M IIEJI0YaMHU,
pa3JoKeHue Mpu HarpeBaHuu.™

JdeMoHcTpannn

OO0pa31bl HEOPraHUYECKUX BEILIECTB
pa3IMYHBIX KJIACCOB.

BzaumopeiicTBre pacTBopa CEpHOM KUCIIOTHI C
okcugom meau(ll).

Peaknusa HelTpanu3anuu.

BrITecHEHHE OTHOTO MeTalIa JPYTUM U3
pacTBopa CoJH.

JlabopaTopHbIe U IpaKTHYeCKHe padoThl
JlaGopaTopHBIE OTIBITHI:

B3anmoneicTBie KUCIOT ¢ METaJlJIaMy.
[TomyueHne HEpaCTBOPUMBIX OCHOBAHUH.
B3auMozeiicTBue HEPaCTBOPUMBIX OCHOBAHUI
C KACIIOTaMH.

Paznoxenne ruapokcuna menu(ll) mpu
HarpeBaHuHu.

[TpakTuyeckas padora:

Ne 7. PemreHne skciepUMEHTAIBHBIX 33724 110
TeMe «OCHOBHBIE KJIACChl HEOPTAHUUECKUX
COCTUHEHUINY.
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3PUTEIBHOM OIOPBI.

CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUH PEaKkLUi 110 CXEMaM ¢
MpeIBAPUTEIILHBIM 00CYX/IEHUEM BbIOOpA pearupyronmx BemecTB.
Bbruuciienue 1o ypaBHeHUSIM XUMHUYECKUX PEAKLUN KOJIMYECTBa, 00bEMa,
Macchl BEIIECTBA MO KOJIMYECTBY, 00BEMY, Macce peareHTOB MU MPOTyKTOB
peakLuu 10 aIrOpPUTMY.

[InanupoBaHue U OCYIIECTBIICHUE HA IPAKTUKE XMMHUECKOI0 IKCIIEPUMEHTA
Y HaOJIIOJICHUS [10]] PyKOBOJICTBOM YUHUTEIIS.

dopMyIMpoBaHUE BBIBOJOB 10 pe3y/bTaTaM HKCIIEPUMEHTA C
MCII0JIb30BAHUEM OIOPHBIX CIIOB.

®opMyIMpOBaHUE C IOMOILBIO N1€JAr0ra U BHINOJIHEHNUE MTpaBUil 0€3011aCHOM
paboThI B 1a0OpaTOpUu MPpHU MCIIOJIB30BAaHUH XUMUYECKOM MOCYAbI U
000pyI0BaHUS.

Hcnonp3oBaHue Npy BBIIOIHEHUH YY€OHbBIX 3aJaHUI U B ITpoLiecce
UCCJIEJIOBATEIbCKOM 1€ATEIbHOCTH HAyYHO-TIOMYJISIPHOM JINTEPATyphl
XUMHMYECKOIO COJIEPKaHus, CIIPABOYHBIE MaTepHallbl, pecypcsl IHTepHeTa,
OCYILIECTBJIEHUE BHIOOpA 0] pyKOBOJCTBOM HAaCTaBHHUKA.

BricTpanBanue pa3BEpHYTHIX TUCbMEHHBIX U YCTHBIX OTBETOB C ONOPOM Ha
nH(pOpMaINIO U3 Y4eOHUKA U CIPAaBOYHBIX MaTEpPHAJIOB, FPAMOTHOE
MCIIOJIb30BaHUE U3YUYEHHOTO ITOHATHITHOIO anmnapara Kypca XUMHH ©
HCII0JIb30BAHNEM IUIaHA, OTIOPHBIX CJIOB, aITOPUTMA.




Beruunciaenus
— TI0 YPaBHEHUSAM XMMHUUYECKUX PEAKIINI

Pa3nea 3. BemecTBo M XMMH4YecKHe peakuum, 44

Tema 10. Xumnueckue
peakuuu. OCHOBHbIE
3aKOHOMEpPHOCTH
XUMHUYECKUX pPeaKkuuid
(49)

*TlonsiTHE O  CKOPOCTH  XUMHYECKOH
peakiu. OakTophl, BIUSIONIME Ha CKOPOCTh

XUMHYECKOH  peaKIuH. [TonsTHe 0
TOMOTCHHBIX M TETEPOICHHBIX PEAKITUSIX.
[TonsiTue 00 OOpaTHMMBIX W HEOOPATUMBIX
XUMUYECKHX  peaknusix.  lloHarue o
XUMHYECKOM  PaBHOBECHH. Cwmernenue
XUMHUYECKOTO paBHOBECHSI. DakTopHI,
BIMSIOIIME HA  CKOPOCTh  XMMHYECKOU
peakuMu W TOJOXKEHHE  XUMHYECKOTO

paBHOBecus. Kiaccupukanuss XUMHUYECKHX
peakIuii Mo pa3HbIM OCHOBAHUSIM. ™

PackppIBaTh CMBICII U3y4a€MbIX TOHATHI U IPUMEHATH 3TH MOHATUS IIPU
OIIMCAaHUU CBOMCTB BEIECTB U UX IIPEBPALLECHUMN.

KnaccugunupoBarh XMMUYECKHE PEAKLIUH 110 PA3IMYHBIM IPU3HAKAM.

Y cTaHaBIMBaTh 3aBUCHMOCTb CKOPOCTH XUMHUYECKOU PEAKIIMK OT PA3JIMYHbBIX
(akTOpOB MOJT PyKOBOACTBOM YUUTEJIS.

[IporHo3npoBaTh BO3MOXKHOCTH IPOTEKAHUS XUMUYECKUX IIPEBPALLICHUN B
pasIMYHbBIX YCIOBUAX MOCIE NPeBAPUTEIbHOI paboThI.

Onpenensats OKUCIUTETh U BoccTaHOBUTENb B OBP.

CocTaBisITh 3JIEKTPOHHBIN OalaHC peaKIuy.

[Ipon3BOANTH BEIYKCICHUS 110 XUMUYECKUM YPABHEHUAM 110 AJITOPUTMY.
BeICTpanBaTh pa3BEPHYTHIE IMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
nH(pOpMaLKIO U3 YUeOHUKA U CIPAaBOYHBIX MaTE€PHATIOB, TPAMOTHO
UCIIOJIB30BaTh U3yYEHHBIN MOHATUMHBIN allliapaT Kypca XUMUH 1OCIIE
IIPEABAPUTEIIBHOIO CTPYKTYPUPOBAHUS MaTepHaa.

Mcnonb30BaTh NpH BHIIOIHEHNUH YU€OHBIX 3aJaHUI U B IpolLecce
HCCIIE0BATENBCKON IEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOT0 COIEpKaHUs, CIIPaBOYHbIE MaTepHalbl, pecypcsl FIHTepHeTa
II0CJIE KOHCYJIBTALMU C TIEAATOTOM.

PacKpbIBaTb CMBICI U3y4aEeMbIX IIOHATHH, a TAKXKE CMBICII TEOPUU
ANEKTPOJUTUYECKON AUCCOLHUALMH C ONTOPOM HA CXEMBI.

DOBACHATD IPUYUHBI 3JIEKTPOIIPOBOAHOCTH BOJHBIX PACTBOPOB C MOMOILBIO
rearora.

CocTaBiATh ypaBHEHUS AMCCOLMAIIMY KUCIIOT, LIEJI0UEH U COJIEH, IOJIHbIE U
COKpaIEHHbIE HOHHBIE YPaBHEHHSI XUMUYECKUX PEAKIMil HOHHOTO 0OMEHa.
[[1anMpOBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKUE DKCIIEPUMEHTHI,
MIPOBOAMTDH HAOIIOIEHNUS, IeTIaTh BHIBOBI IO Pe3yJibTaTaM 3KCIIEpUMEHTa
1ocJje npeaBapuTeNIbHOW PabOTHI.
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CrenoBarh nmpaBuiiaM 6e30macHoi paboThl B 1a00paTOPHH MTPHU UCTIOIb30BAHUHT
XMMHYECKOH MOCY 1Bl M 000pYI0BaHHS O KOHTPOJIEM I1e1arora.

HpOI/IBBOIII/ITb BBIYUCJICHUSA IO XUMUYCCKHUM YPABHCHUAM.

BricTpanBaTh pa3BEpHYTHIC MMCHMEHHBIE U YCTHBIE OTBETHI C OTIOPOH Ha
uHpOpMaLKIO U3 y4eOHUKA M CIIPABOYHBIX MATEPUAIOB, IPAMOTHO
UCIIOJIF30BATh M3YYCHHBIH NOHATHHHBIN anmapar Kypca XUMHHU TOCIIe
MIPEABAPUTEILHOIO CTPYKTYPUPOBAaHUSA MaTepHaIa.

Hcnonp30BaTh NpH BRITOTHEHUH y4eOHBIX 331aHUI U B IIpOLIEcce
MCCIIEIOBATEIIBCKON AEATEIBbHOCTA HAYYHO-TIOMYIISIPHYIO JIUTEPATYPY
XMMHYECKOTO COJIEpKaHus, CIIPAaBOYHbIE MaTepualibl, pecypcsl MHTEpHETA
1I0CJI€ KOHCYNBTAIlUU C IIeJaroroM

9 KJIACC

(2 4 B HEEIIO, BCETO 68 1)

IIpumepHbIe TEMBI,
pacKpbIBaoLIne
JAHHBIA pa3aeJ

MpOorpamMmel,
U KOJIHYEeCTBO YacoB,
OTBOAMMOE HA X
H3y4yeHue

OcHoBHbBIE BHABI 1eSITEJIbHOCTH

OcHOBHOE coiep:KaHHe
o0yyamuxcst

Paszen 1. BemecTBo u xumudeckue peakuuu(10q)
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IToBTOpPEHUE H
yriry0JieHne 3HAHUM
OCHOBHBIX pPa3/ieJIoB

Kypca 8 kiacca
(10 v)

Ilepuonnueckuit 3akoH. [lepuonnueckas
CHUCTEMA XMMHUYECKHUX IEMEHTOB

. Y. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX
NIEPUOOB, KK, KaJIbLUA U UX

COEIMHEHUI B COOTBETCTBUHU C IIOJIOKEHUEM
3JIEMEHTOB B IIEPUOJUUYECKON CHCTEME U
CTPOEHUEM UX aTOMOB.

Knaccugukanus 1 HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB (MEXyHapoIHas U
TpUBHAJIbHASA). XUMUYECKHE CBONCTBA
BELIECTB, OTHOCALINXCS K Pa3IMYHbIM KJ1accaM
HEOPraHMYECKUX COEAVHEHNN. |'eneTnueckas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

CrtpoeHue BeniecTBa: BUIbI XUMUYECKON CBA3U
U TUIbl KPUCTAJUIMYECKUX PELIETOK.
*3aBUCUMOCTb CBOWCTB BEILIECTB OT UX
cTpoeHus.™

XUMHUECKUE peakIiy. KiIacCupuKaIus
XUMHUYECKHUX PEAKIMH 10 pa3IudyHbIM
OCHOBaHUSIM.

Teopust 31eKTPOIUTHUECKOHN TUCCOIHALINN
JleMoHCTpanuu

1. Moaenn KpUCTAIIINYECKUX PEIIETOK
HEOPraHUYECKUX BEILECTB.

2. KopoTtkonepuoaHas 1 JUIMNHHONIEPUOAHAS
dbopmbl [leproanueckoil CUCTEMBI XUMHUYECKUX
anemenToB 1. 1. Menneneepa

[TpakTrueckas padorta Ne§ «Peakuiny HOHHOTO
oOMeHa»

[TpakTrueckas pabota Ne 9 «KauecTBeHHbIE
peaxkuy Ha HOHBI B pacTBOpe'.
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XapakTepu30oBaTh XUMHUYECKHUE 3JIEMEHTHI IEPBBIX TPEX MEPUOIOB, KAIIUS U
KaJIbIMs 10 UX NojoxeHuto B [lepuoaunueckoit cucteme . . Menaeneena
C OIIOpPOM HA AITOPUTM.

KnaccudumupoBaTs 1 Ha3bIBaTh HEOPraHUYECKHUE BEIIECTBA H3YYCHHBIX
KJIACCOB C OMOPOM Ha cXeMy, TabJIHUIly paCTBOPUMOCTH.

OnuceIBaTh 00IIME XUMUYECKUE CBOMCTBA BEIICCTB PA3IMYHBIX KJIACCOB,
MOATBEPKIaTh CBOMCTBA MPUMEPAMU MOJICKYJIIPHBIX YpaBHEHUM
XMMHUUYECKHX PEAKIUH C ONOPON Ha CXEMY.

Ornpenenarb BUA XUMUUECKON CBSI3U U TUI KPUCTAUIMUECKOU PEIIETKH
BEILECTBA C OIIOPOM Ha CXEMY.

[IporHo3upoBath CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS TIOCIIE
MpeABApPHUTEIILHOTO pazbopa.

BricTpauBath pa3BEpHYThIE MUCHMEHHBIE U YCTHBIE OTBETHI C OTIOPOM HA
nH(pOpMaIKIO U3 YUeOHUKA U CIPABOYHBIX MaTEPHUATIOB, IPAMOTHO
HCIIOJIB30BaTh U3YYEHHBIN OHATUIHBIN alapaT Kypca XUMHUU.

Hcnonb30Bath mpy BHIMOTHEHUH YU€OHBIX 3aJaHUI U B IIpoLIecce
MCCJIEI0BATENIbCKOM IEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO JINTEPATYPyY
XUMHUYECKOTO COJIepkKaHUs, CIIpaBOUYHbIE MaTepHalbl, pecypchl IHTepHeTa
MO/ PYKOBOJICTBOM TI€/Iarora.

PackpbIBaTh CMBICI TEOPUU DNEKTPOTUTHUECKOMN nucconranuu. OObACHATH

TIPUYHHBI AJIEKTPOITPOBOIHOCTH BOJHBIX PACTBOPOB;
CocTaBisTh ypaBHEHHS JUCCOIMAIIAN KHCIIOT M IISJIOYCH, TIOJTHBIC U
COKpAIllCHHbIE XUMHUYECKUE YPABHEHUSI XUMHUECKIX PEaKIIUH HOHHOTO
obMeHa.




Konrtponbnas padora Ne6
«DJIEKTPOIUTHYECKAS! IUCCOLIMAIIHS)

Paznen 3. Hemeraibl 1 uxX coenHenusn (24 1)

Tema 3. O6mas
XapaKTepPUCTHKA
XMMHYECKHX 3JIEMEHTOB
VIIA-rpynmnsi.
I'ajiorennl

(4 1)

OO0r11ast XapaKTepUCTHKA TaJIOTCHOB.
OCOOCHHOCTH CTPOCHUS aTOMOB 3THUX
OJIEMCHTOB, XapaKTCPHBIC IJI HUX CTCIICHHU
okucneHust. CTpoeHHe U PU3NUECKUE CBOMCTBA
IMPOCTHIX BEIIECCTB — Ir'aJIOTCHOB. XUMHYECKHE
CBOICTBA Ha IpUMepe XJIopa (B3auMoieiicTBre
C MeTaJlITaMH, HEMETaJJIAMH - BOJIOPOJIOM U
KHUCTIOPOJIOM, *1IenouamMu™). X10poBOAOPO/I.

OOBsCHATH 001I1E 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB HEMETAJIOB U UX
COCIMHEHUH B IpeeIIax MAJBIX IIEPUOIOB U ITIaBHBIX IOAIPYIII
Ileproguueckol CUCTEMBI XMMUYECKHX 3JIEMEHTOB C YUETOM CTPOEHUS UX
aTOMOB C UCIIOJIb30BAHUEM CXEMBI.

XapakTepr3oBaTh U3NUECKHUE U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
raJoreHoB (Ha MpuUMepe XJI0pa) U CIO0KHBIX BEIIECTB (XJIOPOBOAOPOAA,
XJIOpHJIa HAaTpusl), CIIOCOOBI UX MOTY4YEeHUsI, IPUMEHEHNE U 3HAaUCHHE B
IIPUPOJIE U KU3HU YEJIOBEKA I0CIIe CTPYKTYPUPOBAHUS MaTepHala.
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ConsiHast Kuci0Ta, XMMUUECKHUE CBOMCTBA,
*nony4yenue™, npumeHnenue. KauectBenusie
peakiMK Ha rajloreHu-uoHbl. */lelficTBue
XJI0pa U XJIOPOBOJOPOAA HA OPraHU3M
yesoBeKka.™ BakHelye XI0puibl U UX
HAaxXO0’JICHUE B IIPUPO/JIE.

JdemMoHCcTpauMu

BI/II[COMaTepI/Ia.TIBIZ TaJIOITCHBbI U UX
COETUHEHMUSI.

OO0pa3ibl XJIOpUI0B.

JlaGopaTopHble U NpaKkTH4YecKHe padoThl
JlaGopaTOpHBIN OTIBIT:

Pacnio3naBanue XJ0pUaA-HOHOB.

OnpenensTh ralOreHU1-MOHBI B PACTBOPE C UCIIOJIb30BAaHUEM TAOIHUIIBI
"XapakTepHble peaki[ui Ha aHUOHBI".

[1naHupoBaTh U OCYILIECTBIIATH HA NPAKTUKE XUMUYECKUE IKCIIEPUMEHTHIL,
IPOBOANUTH HAOJIOIEHMS, 1eJ1aTh BBIBOIBI 10 PE3YJIbTaTaM IKCIEPUMEHTA
TI0CJIE TIPEIBAPUTEIHHON PadOTHI.

CnenoBathb npaBuiiam 6e3onacHoi paboThI B 1a0OPaTOPUU NIPU
UCTIOJIb30BAHUM XMMUYECKOW TIOCY/IbI U 000pYIOBAHUS MO]T PYKOBOJCTBOM
nearora.

BoicTpanBath pa3BEpHYThIE IUCbMEHHBIE U YCTHBIE OTBETHI C OIOPOI Ha
uHpOpMaLKIO U3 y4eOHUKA U CIPABOYHBIX MATEPUAIOB, IPAMOTHO
HCIIOJIB30BaTh U3YYEHHBIN MOHATUIHBIN alapaT Kypca XUMHUU.

Hcnonb30BaTh Npy BHITOJHEHUN Y4eOHBIX 3a/laHUM U B polecce
HCCIIEN0BATENBCKON IEATEIbHOCTH Hay4YHO-TIONYJISIPHYIO JINTEPATypy
XMMHUYECKOTO COJEPKaHus, CIIPABOYHbIE MaTepHallbl, pecypcsl IHTepHEeTa

Tema 4. O6mas
XapaKTepUCTHKA
XMMHYECKHX IJ1eMEeHTOB
VIA-rpynnel. Cepa u eé
coennHeHus (5 1)

OO0mias xapakTepucTuka 3J1eMeHToB VIA-
rpynmbl. OCOGEHHOCTH CTPOEHUS aTOMOB ATHX
DIIEMEHTOB, XapaKTEPHBIC JIS1 HUX CTEIICHH
okucienusa. CTpoeHue u Qpu3nveckre CBONCTBA
MPOCTHIX BEIIECTB — KHUCIOPOA U CEPHI.
AnnoTponHbie MOIU(UKAIIMY KHCTIOPOIa U
cepbl. XMMHUYECKHE CBOMCTBA CEPHI.
CepoBoniopo1, cTpoeHue, pu3ndecKre

U XUMHUYECKHE CBOMCTBA (KUCIIOTHBIE U
BOCCTaHOBUTENbHBIE). OKCHUIIBI CePBI KaK
NPECTaBUTENN KUCIOTHBIX OKCUI0B. CepHast
KHUCTI0Ta, GU3NYECKUE U XUMUYECKIE CBOHCTBA
(oOrmre Kak mpeaCcTaBUTENS Kilacca KUCIOT

u crieruduyueckue), npumeHenne. CepHucras
KHCIIOTA.

*XuMHuecKue peakinm, JeKalliue B OCHOBE
MIPOMBIIIUICHHOTO CTI0C00a MOTyYeHUs CEpHOI
KUCIOTHL.* Cosln CepHOI KUCIOTHI,

OOBsCHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB AieMeHTOB VIA-
IPYIIIBI U UX COEAUHEHHUH
¢ Y4ETOM CTpOEHHS UX aTOMOB C onopoii Ha cxemy "M3mMeHeHue paanycos
B noarpynmax".
XapakTepu3oBarh (pU3nUecKHe
Y XUMHYECKUE CBOMCTBA IIPOCTOTO BELIECTBA CEPBI U €€ COEUHEHUM
(cepoBOOPO/IAa, OKCUIOB CEPBI, CEPHOU KUCIIOTHI, CYJIb(PATOB), CIIOCOOBI UX
MIOJIyYEHUs], IPUMEHEHHUE U 3HAUYE€HUE B IIPUPOJIE U JKU3HU YEIIOBEKA C
OIOPOI HA CXEMY H IUIaH.

OmnpenensaTs HanuuKe Cyab(haT-nOHOB B PaCTBOPE.

OOBSACHATH CYIIHOCTb SKOJIOTMUECKUX MPOOIIeM, CBSI3aHHBIX C
nepepaboTKOI coeTMHEHNH cephl OCIe CTPYKTYPUPOBAHUS MaTepUaa.

[InaHupoBaTh U OCYIIECTBIIATH HA MPAKTUKE XUMUYECKHUE IKCIIEPUMEHTHI,
MPOBOANUTH HAOJIOIEHHS, JIeNIaTh BBIBOBI [0 PE3YJIbTaTaM SKCIEPHUMEHTA.

CnenoBath npaBuiiaM 0e301acHoi paboThl B 1a00paTOpuu Ipu
HCMOJIb30BAHUU XUMHUECKON MOCY bl U 000PYA0BaHUS 1101 PYKOBOJCTBOM
nejarora.

[Tpon3BOANUTH BEIYMCICHUS IO XUMUYECKUM YPABHEHUSM 110 aJITOPUTMY.
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KaueCTBEHHAs pEaKIUs Ha CyIb(aT-HOH.
Haxoxnenue cepbl U €€ COeIMHEHUN

B mipupoie. *XuMHUUYECKOEe 3arpsi3HeHNe
OKPY’KaIOIIEH Cpebl COSAMHEHUSIMHU CEPBI
(KUCIIOTHBIC HOXIH, 3arPSI3HEHUE BO3/IyXa U
BOZI0OEMOB), CITOCOOBI €T0 TIPEIOTBPAIICHUS. ™

JdemMoHCcTpauMu

Komnekuuu (BugeomaTepualsl): cepa u eé
COETUHEHMUSI.

OOyrinBaHue caxapa 1oJ 1eicTBUeEM
KOHIIEHTPUPOBAHHOMN CEPHOM KHCIOTHI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI
JlaBopaTopHbIe ONBITHI:

ObHapyxeHue cynb(haT-mOHOB.
BzaumopeiictBue paz0aBieHHON CEpHOI
KHCJIOTHI C LMHKOM. BhIuHc/IeHust

[0 YPaBHEHUSIM XUMHUECKUX PEaKIH;

Hcnonp30BaTh Mpy BHITOJHEHUN YYEOHBIX 3aJaHHIA TEKCTHl YUeOHHKa,
cnpaBouHble MaTepuasl (Ilepuonnyeckyro cucTeMy XUMHYECKUX
anemenToB Jl. 1. MenneneeBa, Tabauily pacCTBOPUMOCTH KUCIIOT,
OCHOBAHMH U COJIEH B BOJIE, AIIEKTPOXUMUUECKUN Pl HAPSHKEHUI
METaJUIOB).

Hcnonp3oBath npu BRITOJIHEHUH Yueo-

HBIX 33/I1aHUI U B IIPOLIECCE UCCIIE0BATENIBCKOM €S TEIbHOCTH HAyYHO-

HOMYJISPHYIO JINTEpaTypy XUMHUYECKOTO CO/IEPIKaHuUs, CIPABOYHBIE

MmarepHaisl, pecypcbl IHTepHeTa

10CJI€ KOHCYJBTAIUH C TIeIar0roM

Tema 5. O6mas
XapaKTepUCTHKA
XHMHUYECKHX 3JIEMEHTOB
VA-rpynnsl. A3or,
(pochop u nx
COeIMHEeHUA

(74)

OO11ast XapakTepUCTHKA 371€MEHTOB VA-
rpynnbl. OCOOEHHOCTH CTPOEHMSI AaTOMOB 3THX
AJIEMEHTOB, XapaKTEPHBIE JUIsl HUX CTEIIEHU
OKHCJICHHUS.

A30T, pacipoCTpaHEHUE B IPUPO/IE,
¢uznyecKkue 1 XuMUYECKHE CBONCTBA
(B3aMOIEHCTBHE C MeTalIaMH U
HEMeTaJlJIaMH - KUCJIOPOJIOM U BOAOPOJIOM).
Kpyrosoport azora B npupoze.

AMMHUak, ero pu3nYecKue 1 XuMHYEeCKUe
CBOICTBa (OKMCIIEHHE, OCHOBHBIE CBOMCTBA
BOJIHOTO PacTBOpPA), *MoTydeHue*n
npuMeHenue. Coau aMMOHUS, UX (pu3nueckue

OOBsACHATH 00LIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB 251IeMEHTOB VA-
TPYIIIBI U UX COSMHEHHH C YIETOM CTPOCHHUS UX aTOMOB.

XapakTepu3oBaTh PU3MUECKUE U XMMUYECKHE CBOMCTBA MPOCTHIX BELIECTB
azota u ¢ocdopa U UX COeTUHEHU (aMMHUaKa, COJIel aMMOHUSI, a30THOM
KHCJIOTBI, HUTPATOB, okcuaa gocdopa(V) u pochopHoil KUCIOTHI,
¢docdaroB), criocoObl UX MOTYUYEHHS], IPUMEHEHUE U 3HAYEHUE B IPUPOE
Y JKU3HU YeJI0BEKa C UCMOJIb30BAaHUEM CXEMBI.

OmnpenensTh HOHBI aMMOHHUS U (ochaT-HOHBI B PACTBOPE C HCIOIB30BAaHHEM
TabuIbl "XapakTepHble Peakliy Ha KATHOHBI U aHUOHBI'.

OOBACHATH CYNTHOCTH SKOJIOTUIECKHUX MPOOIIEM, CBSI3aHHBIX C HAX0XKICHHEM
coenuHeHuM a3ota u ¢ocdopa B OKpyKaroliei cpeze.

[TmaHMpoBaTh M OCYIIECTBIIATH HA MPAKTUKE XUMUIECKHE IKCIIEPHMEHTHI,
IIPOBOJIUTH HAOIIOJICHNUS, JIeNIaTh BBIBOJIBI 10 pe3yIbTaTaM 3KCIIePH-MEHTA.
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U XMMUYECKHE CBOMCTBA (pa3jioKeHue,
B3aMMOJICIICTBHE CO 1Ie0YaMH ), TPUMEHEHHE.
KavecTBeHHast peakiyst Ha HOHBl aMMOHHSL.
A3oTHas KucioTa, e€ husndeckue

Y XUMHYECKHE CBOMCTBA (00IIMe KaK
MPEJICTAaBUTEIS KJlacca KUCIOT U
cneunduyeckne). A30THCTasi KUCIIOTA.
Hcnonp30BaHre HUTPATOB U COJICH aMMOHUS B
Ka4eCcTBE MHUHEPAIBHBIX yI0OpEHUH.
*XuMHUecKoe 3arps3HeHHUE OKPYXKaroIIen
Cpebl COeTMHEHUSIMH a30Ta (KUCIIOTHBIE
TOKIIH, 3arpsi3HEHUE BO3/1yXa, IOYBBI U
BOJIOEMOB). ™

docdop, *ammoTponHbie MOIUDUKAITAN
docdopa*, puznueckrue 1 XUMUICCKHE
CBOIiCTBa (B3aMMOJCICTBHE C METAIJIaMH,
HeMeTaJlIaMH, *KOHIIEHTPUPOBAHHOM a30THOM
U CepHOM KHcIoTamu).™

Oxkcun dpocdopa(V) u pochopnas kuciora,
¢du3nyeckre 1 XMMUYECKHE CBOMCTBA,
nony4yenue. KauecTBeHHas peakiys Ha
dochaT-noHbI.

Hcnonps3oBanue ¢pocdaToB B KaueCTBE
MHUHEpaJIbHBIX Y100peHU. 3arpsi3HeHe
MPUPOJIHBIX BOJOEMOB
docharamu.lemoHcTpanuu

Komnexuuu: pocdop u ux coeAnHeHus.
B3anMopeiicTBuE KOHIIEHTPUPOBAHHON
A30THOM KHCIIOTBI C MEJBIO.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
JlabopaTopHbIE OMBITHI:
1. BzaumopeiicTBue coyieil aMMOHHUS

CrnenoBatpk npaBuiaM 06€301acHOM paboTHI B TaOOpaTOPHH MTPU
UCIOJIb30BAaHUU XUMHUYECKON IIOCYIbl U 000PYL0BaHMUSL.

[Ipon3BOAUTE BBIUMCIIEHUS 110 XUMUYECKUM YPAaBHEHUSM.

Mcnonb30Bathk Ipy BHIIOJHEHUN YUEOHBIX 3a/JaHUH TEKCThI yUeOHMKa,
CIIPaBOYHbBIE MaTEpUaIIbl (IIEPUOIUYECKYIO CUCTEMY XUMHUYECKHUX
anemeHToB [l. 1. MenneneeBa, Tabauily pacCTBOPUMOCTH KUCIIOT,
OCHOBAHUH U COJIEH B BOJE, DJIEKTPOXUMHUYECKUN Psijl HAPSKCHUM
METaJIIOoB).

Hcnonp30Bath py BHIIOJHEHUH YU€OHBIX 3aJJaHUI U B IIpoLecce
HCCIIEI0BATEIbCKON AEATEIbHOCTH HAyYHO-TIOMYIISIPHYIO JIUTEPATYPY
XUMHUYECKOI'0 COJEpKaHus, CIIPaBOYHbIE MaTepHalibl, pecypcbl IHTepHeTa
110CJI€ KOHCYNBTAIUH € TIeJarorom
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C 1IEI0YBIO.

2. O3HakomJieHUE ¢ 00pa3liaMu a30THBIX U
dbocopHBIX yIOOpEHUH.

[TpakTuueckas pabora:

Ne 10. [Tonyuenne ammuaka, U3yueHuUe €ro
CBOMCTB.

Buviuucnenusn
— M0 YpaBHEHUSIM XUMUYECKUX PEaKIIUi
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Tema 6. O01masn
XapakKTepuc-

THKA XHMHYECKHX
3j1eMeHTOB IVA-
rpynnsl.

Yriaepoa u KpeMHHIH U
HUX COeTHHEHHS

(8 1)

Yriepos, aluioTponHbIe MOAU(DUKAITTN
(rpaduT, anmas), paclipoCTpaHEHHE B
npupoze, Gu3NIecKue 1 XUMHUYECKUE
cBoiicTBa. Ancop6iusa. KpyroBopor yrieposa
B IIPUPOJIE.

Oxkcuppl yriaepoja, ux pusudeckue

1 XUMHYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
MeTallJlaMH, HeMeTaJlJlaMH,
*KOHIEHTPUPOBAHHON a30THOM U CEpPHOU
KHUCIIOTaMU )™, uX IEeHCTBHE HA KUBBIC
OpraHu3MBbl, *NIIOJIy4eHHE™ U IPUMEHEHHUE.
*JKoNoruueckrue mpooieMbl, CBA3aHHbIE C
okcunom yriepoaa(lV); runoresa
IJ100abHOTO MOTEIUICHUS KITMMATa;
NapHUKOBBIN 3 dekT.™

YronpHas KUCioTa u €€ colu, ux Gu3nIecKue
U XUMUYECKUE CBOWUCTBA, nOTyYeHue N
npuMeHeHne. KauecTBeHHas peakius Ha
KapOoHaT-uoHbI. *Mcnonap3oBanne kapOOHATOB
B OBITY, MEJMIIMHE, IPOMBILIUIEHHOCTH,
CEJIbCKOM XO03siiicTBe.™

KpemHuii, ero ¢pusnyeckne 1 XUMHYECKHE
CBOMCTBA (HA IPUMEPE B3aUMOJICHCTBUS C
MeTaJulaMU U HEMeTalIaMH ), *TIoJTy4yeHHe U
IPUMEHEHUE B DJIEKTPOHUKeE. *

*CoeauHeHus KpeMHUs B pupoje. Oouue
npezcTaBieHus o0 okcuae kpeMHuA(IV) u
KpeMHUEBOU KuciioTe. CUIMKAThI, UX
UCIIOJIb30BaHUE B OBITY, METUIIMHE,
IIPOMBINUIEHHOCTH. Baxk-Helmue
CTPOUTEIIbHBIE MaTEPHAJIbL: KEpaMHUKa, CTEKJIO,
LIEMEHT, OeTOH, kene300eToH. [Ipobiembl
0€30I1aCHOT0 MCIIOJIb30BaHUS CTPOUTEIBHBIX
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OOBsACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB A51eMeHTOB [V A-
IPYNIbI U UX COEUHEHUN ¢ y4ETOM CTPOEHUS UX aTOMOB.

XapakTepu30BaTh (PU3UUECKUE U XMMUYECKHE CBOWCTBA MPOCTHIX BELIECTB
yriepoja U KpeMHHUS U UX COeIMHEHUH (OKCUA0B YIIIepo/ia, YrOIbHOM
KHCJIOTHI, KapOOHATOB, OKCUA KPEMHHS, KDEMHUEBOW KUCIIOTHI,
CHJINKATOB), CIIOCOOBI MX MOIy4€HUs, IPUMEHEHHE U 3HaUE€HUE B IIPUPOJIE
U )KM3HU Y€JI0BEKa.

Omnpenensats kKapOOHAT- ¥ CUIIMKAT-

HOHBI B pacTBOpE.

OOBACHATH CYLTHOCTb 3KOJIOTHYECKUX MPOOIIEM, CBSA3aHHBIX C HAX0XKJICHHEM
YTJIEKHUCIIOTO ra3a B OKpYyXKarolen cpele.

[InaHMpOBaTh U OCYILECTBIIATH HA NPAKTUKE XUMUYECKHUE IKCIIEPUMEHTBI,
[TpoBoUTH HAOIOEHHUS, IENATh BBIBOABI 110 pE3yJIbTaTaM 3KCIIEPUMEHTA
1I0CJIE TIPeIBApUTEIbHOM PabOTHI.

CnenoBath npaBuiiaM 06e301acHoi paboThl B 1a00paTOpuu Ipu
UCIOJIb30BAHUU XUMHUYECKON NOCY/IbI U 000PYI0BaHMUSL.

Hcnonp30BaTh Ipy BHIOTHEHUH YYEOHBIX 3a/IaHUH TEKCTHl y4yeOHUKa,
cnpaBouHble MaTtepuaisl (Ilepuoanyeckyro cucTeMy XMMHYECKHX
anemenToB Jl. 1. Menzeneesa, Tabnuiy pacTBOPUMOCTH KUCIIOT,
OCHOBAHUU U COJIEH B BOJE, DIIEKTPOXUMHUYECKUN Psifl HAPSIKEHUM
METAJIJIOB) MOCJI€ KOHCYJIbTAIIH C TIE€AaroroM.

Hcnonb30Bath Npy BHITOJHEHUN Y4eOHBIX 3a/IlaHUM U B Ipoliecce
HCCIIE0BATENBCKON IEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO JINTEPATypy
XMMHUYECKOTO COJAEPKAHUs, CIIPABOYHBIE MaTepHallbl, pecypcsl IHTEpHETa




MaTEepHUAJIOB B TOBCEIHEBHOM
KU3HU.* JleMOHCTpaHu

Mogenu KpucTaNInYecKuX peméToK anmMasa,
rpadura, MONeKyIbl QysuiepeHa.
AncopOuust pacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM yIiIéM. [IpoTuBoras.
Buneomarepuansl: cuaukaTHas
IIPOMBIIIIIEHHOCTD.

Mogenu MOEKy OpraHUuYECKUuX
BeuiecTB.JlabopaTopHble H NpaKTHYeCKHe
pa6oTsl JlabopaTopHslii onbiT: KauecTBeHHAs
peaxiust Ha kapOoHaT-uoH. [IpakTrueckue
paboTHI:

Ne 11. Ilonyuenue yriekucioro rasa u
U3y4YeHHE ero CBOICTB.

Ne 12. Pemienue skcriepuMeHTaNIbHBIX 3324
1o reMe «Hemeramns».

BurumciieHusi 10 ypaBHEHUSIM XUMHAYECKUX
peakuuii
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Pa3nen 2. MeTta/uibl 4 uX coequHeHus (20 9)

Tema 7. O01ue
CBOICTBA METALJIOB
(4 9)

OO01ast XxapaKTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nosioxenus B [lepuoanueckoii cucreme
XxuMHYeCcKuX 31eMeHToB JI. Y. MeHnaeneena u
cTpoeHust aToMoB. CTpoeHHEe METaJIOB.
Mertannuueckast CBsI3b U METAJUIMUYECKAs
KpHUCTa/NIN4ecKasl perérka.
DNEKTPOXUMHUYECKUH psijl HANIPpSKEHUH
MeTau1oB. PU3NYECKUEe U XUMUYECKHE
CBOICTBa METAJNIOB (B3aUMO/IEEHCTBUE C
KHCIJIOPOJIOM, BOJIOH, KUCI0TaMHu ). *O01me
CIOCOOBI IOJyYEHUSI METAJIIOB. ™

*TlonHsiTHE O KOPPO3UU METAIJIOB U OCHOBHBIE
CIoco0bl 3alUTHI OT KOppo3uu. CruaBbl
(cTanp, 4yryH, AIOpATIOMUHUN, OpOH3a), UX
MPUMEHEHNE B OBITY U IPOMBILUIEHHOCTH. *

JleMoOHCTpaL U

O3znakomieHue ¢ o0pa3iaMu MEeTaioB U
CIUTaBOB, UX (PU3UYECKUMH CBOHCTBAMH.
Mogenu KpUCTaTHYeCKHX PEmETOK
METAJLJIOB.

Buneomarepuainbl: KOppo3usl METAJLIOB.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
JlabopaTopHbIE OMBITHI:

O3zHakomMyieHHEe ¢ 00pa3liaMu CIJIaBOB
METaJIOB.

3aBUCHUMOCTh CKOPOCTH peaKkluy MeTallia ¢
KHCIJIOTOM OT IPUPOABI METAJIA.

Beruuncienus
10 YPABHEHUSM XUMHYECKUX PEAKIUU.
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PackpsiBaTh CMBICT N3y4a€MBbIX TOHATUN U TPUMEHATH 3TH OHIATHUS IIPU
OIMCAHUU CBOWCTB BEILIECTB U UX IIPEBPALLCHHI.

OOBsACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB AJIEMEHTOB-
METaJUIOB U UX COCIMHEHUU C Y4ETOM CTPOCHMS UX aTOMOB.

XapakTepu30oBaTh CTPOCHUE METAJLIOB, 00IIKe (HU3HMUECKUE U XUMUYECKUE
CBOIMCTBa METAJLIOB.

XapakTepu3oBaTh 00IIUE CIOCOOBI MOIYYSHHUS METAJIOB IOCIIe
CTPYKTYPUPOBAHHUS MaTepuaa.

CrnenoBath paBuiiaM 6e301macHoi paboThl B 1a00paToOpuu Ipu
WCII0JIb30BAaHUM XUMUYECKON TTOCYIBI U 000PYIOBAHMUS.

[Ipon3BOaANTE BEIYMCIICHHS 10 XUMUYECKUM YPABHEHUSIM.

Hcnonbs30Bath npu BHITIOJIHEHUH YY€OHBIX 3aJJaHUN TEKCThl yueOHUKA,
cipaBoyHble MaTepuansl (Ilepuonnyeckyro cucTeMy XUMHUYECKUX
anemenToB Jl. YI. Menzeneesa, Tabiuily pacTBOPUMOCTH KUCIIOT,
OCHOBAaHMH U COJIEN B BOJE, DIEKTPOXUMUUYECKUN PSAL HAIPSHKEHU I
METaJIIOB).

Hcnonb30Bath mpu BHIMOTHEHUH YUEOHBIX 3aJaHUI U B IIpOLIecce
HCCIIEIOBATENILCKON JIEATEIIbHOCTH HAYYHO-TIOMYJIIPHYIO JINTEPATYPY
XMMHUYECKOTO COAEpKaHUsl, CIIPABOYHBIE MaTEpHUalsl, pecypcel iHTepHeTa
MOCJIE MPEABAPUTEIIBHON KOHCYJIBTAUH C MIEAATOTOM




Tema 8. Baxkueiime
MeTAJLJIbI M UX

coeTHHEHHS
(16 v)

[{enounsie meTasuibl. [lonoxenue B
[lepuonnueckoi cucTreMe XuMUYECKHUX
anemenToB [l. 1. MenaeneeBa, ctpoeHue
atomoB. Haxoxzaenue B mpupoze.
®du3nueckue 1 XUMUUECKUE CBOMCTBA (Ha
npuMmepe HaTpus U kanus). OKCuabl 1
TUAPOKCHUIBI HATpUs U Kanus. [I[pumenenue
LIEJIOYHBIX METAJIOB U UX COCIUHEHUN.
[[lenouno3emenbHbIE METAIUIBI MArHUHN U
KaJIbLIMi, cTpoeHue aToMoB. [lonoxenue B
[leprnonnueckoi cucTeMe XUMHUYECKUX
sneMeHToB [l. 1. Menneneera. HaxoxaeHue B
npupoje. dusnyeckue u XUMUIECKHE
cBolcTBa. BaxkHeiiline coeqMHEeHUs KaJIbLIMs
(oxcua, THAPOKCHIL, coin). *JKECTKOCTD BOJIBI
U criocoObI €€ ycTpaHeHus. ™™

Amomunuii. [lonoxenue B [lepuoanueckoit
cucTeMe XMMUYecKux annemenTtoB /1. U.
MenpeneeBa, crpoenue aroma. Haxoxienue B
npupoje. dusznyeckue U XuMUYECKHE
cBoicTBa. AM(OoTEpHBIE CBOMCTBA OKCHAA U
TUAPOKCHUAA.

Keneso. [Tonoxenue B [lepnonnueckon
CHUCTEME XMMUYECKUX AIIEMEHTOB

. . MenneneeBa, CTpOEHUE aTOMa.
Haxoxnenue B npupone. Puznueckue u
XUMUYecKue cBorcTBa. OKCUIBI, TUAPOKCHUIbI
u comu xene3a(ll)

u xxene3a(lll): coctas, cBolicTBa U noYYeHUe.

JleMoOHCTpaLun

BzaumopeiicTBue HaTpus ¢ BOJOM.
OkpaivBaHue TNIAMEHH HOHAMH HATPUS U
KaJtusl.

OOBsACHATH 001IHE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB-
METAJIJIOB B IPYIIIAX U UX COCAMHEHUN C Y4ETOM CTPOCHMSI UX aTOMOB.

XapakTepr30BaTh (PU3UUECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
METaJJIOB M UX COEIMHEHUH (OKCUA0B, THIAPOKCUIOB, COJIEH) ¢ OOPOil Ha
CXeMY, CIOCOOBI HX MOyYEeHUs], IPUMEHEHHE 1 3HaY€HHE B IPUPOJIC U
KU3HU YEJIOBEKa.

Pacnio3HaBath ¢ IOMOIIIBIO KAUECTBEHHBIX pPEaKMil HOHbI METAJLIIOB (MarHus,
AJIFOMMHUS, IUHKA, JKeJIe3a, Me/IN) C UCI0Ib30BaHUEM TaOIHILIbI
"XapakTepHble peaKkIM1 Ha KaTHOHBI'".

[InaHMpOBaTh U OCYILECTBIIATH HA NPAKTUKE XUMUYECKHUE IKCIIEPUMEHTBI,
IIPOBOJUTH HAOJIOJEHHUS, I€NaTh BBIBO/IBI 110 pE3yJIbTaTaM 3KCIIEPUMEHTA.

CnenoBath npaBuiiam 6e3onacHoi paboThI B 1a00paTOPUU MPU
UCIOJIb30BAHUU XUMHUYECKOM MOCY/1bl U 000pY10BaHMUS.

IIpon3BOANTE BEIUUCIIEHUS 110 XUMUYECKUM YPABHEHUSIM.

BeicTpauBarh pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM HA
uHpOpMaLKIO U3 y4eOHUKA U CIIPAaBOYHBIX MATE€PUAIOB, IPAMOTHO
HCIIOJIB30BaTh N3YYEHHBIN OHATUIHBIN alapaT Kypca XUMHUU.

Mcnonb30BaTh NpH BHIIOJIHEHUH YU€OHBIX 3aJaHUN U B ITpolecce
HCCIIEN0BATENBCKON IEATEIIbHOCTH HAy4YHO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COEpKaHUs, CIIPaBOYHbIE MaTepHUalbl, pecypcsl FIHTepHeTa
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OkpalliiBaHue MmiaMeHH HOHAMU KaJIbIIHSI.
Bs3auMozeiicTBre okcuia KaabIlys C BOJIOM.
Buneomarepuansi: ropeHue xesne3a B
KHCIIOPOJIE U XJIOpE.

JlabopaTopHble 1 IPAKTHYECKHE PA0OThI
JlaGopaTopHBbIE OTBITHI:

O3HakomiIeHHE ¢ 00pa3LamMu alTlOMUHUS U €ro
CILJIaBOB.

AmdotepHble cBOMCTBA THAPOKCHIA
AIIOMHHMS.

KauecTBeHHBIE peaKlIMM Ha MOHBI JKEJe3a.
JKEcTKOCTh BOJBI M METOIBI €€ YCTPaHEHUS.
[TpakTuyeckue paboOTHI:

Ne 10. Pemienne sxcriepuMeHTaIBHBIX 33124
1o TeMe «MeTauib».

Beruunciaenus
10 YPABHEHUSAM XMMHUYECKUX PEAKIUN

Paznen 3. IlepBoHauanbHbI

€ XUMHYECKHE TTOHATHS 00 OpTraHU4Y€CKUX BCIICCTBAX, 109

Tema 9.
[TepBoHayanbHbIE
XUMHUYCCKUC ITOHATHUS 06
OpPraHUYECKUX
BEIIIECTBAX

O6mme mnpeacTaBiaeHUsT 00 OCOOECHHOCTSIX
cocTaBa u CTpOEHUS OpPraHUYECKUX
coenuHeHU  yriepona. IlepBoHavasibHBIE
MOHATUS 00 OpPraHWYeCKUX BEIIECTBAX Kak
0 COeIMHEHUSX  yriepoda (MeTaH, »JTaH,
OTHIIEH,  alleTWICeH, JTaHOJN, [JIHIEPHH,
YKCyCHasi KucioTa).*Mx cocTtaB 1 XUMHYECKOE
ctpoenue. Krnaccudukamus oOpraHudecKux
BemecTB. *[loHsATHE O OMOJIOTHYECKH Ba)KHBIX
BEIleCTBaX: >KMpaxX, OenKax, yrieBojax — H
WX POJIU B XKU3HH YeloBeKa. *MarepuaibHoe
€MHCTBO OPraHUYEeCKHX M HEOPTaHWYECKUX
COEINHEHUN.*

OOBACHATH NPUUMHBI MHOTOOOpa3usl BEIIECTB, WILTIOCTPUPOBATh
B3alMOCBS3b HEOPTaHUYECKUX COEIMHEHUH YIIIepoJa U OPraHUnYECKUX
BEIIECTB M0/ PYKOBOJICTBOM yUUTEIIS.

OOBACHATH ycI0BHS OE€30MIACHOTO MCIIOJIb30BaHMS BEIIECTB M XUMHUECKUX

peakuuii B ObITY.

XapakTepu30BaTh POJib XUMHUH B Pa3IMYHBIX chepax AesTeIbHOCTH JI0IEH,
OCHOBHBI€ BEILIECTBA U MAaTe€pPHAJIbI, IPUMEHSIEMbIE B )KM3HU COBPEMEHHOTO
4eJI0BEKA.
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[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB
(YroJib, IpUpOIHBIN ra3, He(Th), MPOTYKTHI KX
nepepaboTKH, UX POJib B OBITY U
IPOMBIIIJICHHOCTH.

Paznen 4. O0o0menne marepuana no kypey «Heopranunueckast xumusi»(4 1)

Tema 10. Xumunsa u
OKpy>karomas cpena, 1y

Hossie maTepuansl u TexHosioruu. BemiectBa u
MaTepualibl B MOBCEHEBHOM KU3HU YEJIOBEKA.
Xumus u 300poBbe. besonacHoe
HCIIOJIb30BaHNE BEIISCTB M XUMHUYECKUX
peakuuii B ObITY.

OCHOBBI 3KO0JIOTHYECKON TPaMOTHOCTH.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH
cpensl (IpeaenbHO A0MyCTUMasl KOHIIEHTpaIUs
Bemects — [1JIK).

Ponb XUMHM B pellIEHUH SKOJOTUYECKHUX
npo0em

O06o00u1ieHne Marepuana
0 Kypcy
«Heoprannveckas
XUMHUSD», 34

O060011eH1e U CUCTeMAaTH3alUs 10 Kypey
«Heoprannveckass XuMus»

XapakTepHu30BaTh POJIb XUMHUH B PA3IMYHBIX Cepax AesITeTbHOCTH JIOICH,
OCHOBHBIE BEILIECTBA U MaTEPUAIIbl, IPUMEHSIEMbIE B )KU3HU COBPEMEHHOTO
YeJIoBeKa.

. OOBSICHATH yCIIOBUS O€30MACHOTO HCIOIb30BAHMS BEIIECTB M XUMUYECKUX
peaxuuii B ObITY

AHanu3upoBaTh U KPUTUYECKHU OLIEHUBATH HH(GOPMAIUIO O BIUSHUU
IIPOMBIIIJIEHHOCTH, CEILCKOT0 X034HCTBa, TPAHCIIOPTA U Jp. HA COCTOSIHUE
OKPYXKarOILEeH Cpebl.

YMeTh OKa3bIBaTh NNEPBYIO MOMOILb TPU XUMUYECKHUX 0KOTax U
OTpaBJICHUSX.

[IpuHuMarth yuyactue B 00CYXAEHUH MPOOIEM XUMHUUECKON 1
HKOJIOTUYECKOM HAIPaBIEHHOCTH, BHICKA3bIBATh COOCTBEHHYIO MO3HUIIMIO
1o npoOseMe U ImpejiaraTb BO3MOXKHBIE ITyTH €€ peleHUsIC ONOpoi Ha
uHpOpMalKIO U3 y4eOHUKA U CIIPABOYHbIE MaTepHallbl, PECYPChI
Nutepnera

[Tpu pa3zpaboTke pabodyeil mporpamMmbl B TEMAaTHYECKOM IUITAHUPOBAHUHU JOJKHBI OBITH YYTEHBI BO3MOXKHOCTH HCIOJIb30BAHUS 3JIEKTPOHHBIX
(unpoBbIX) 00pa30BaTEIBHBIX PECYPCOB, SBIAIOMUXCA YU4€OHO-METOJWYECKMMHU MaTepuajaMH (MyJIbTUMEIUIHbIE MPOTrPaMMBbI, 3JIEKTPOHHBIE
y4eOHUKU U 3aJaYHUKH, 3JEKTPOHHbIE OMOIHMOTEKH, BUPTYalbHbIE JJaOOPATOPUHU, UTPOBBIE MPOrPaMMBbl, KOJUIEKIIMH LHU(POBBIX 00pa3oBaTEIbHBIX
PeCypcoB), UCHOIB3YEMBIMHU JUIL OOYUYEHHUSI U BOCIIMTAHUS PA3IUYHBIX TPYII MOJIb30BaTENEH, MPEICTaBICHHBIMU B 3JIEKTPOHHOM (LIM(pPOBOM) BHJE U
peanuzyonmmu nuaakrudeckue BosmoxkHoctu UKT, conepixanne KOTOPhIX COOTBETCTBYET 3aKOHOATENILCTBY 00 00pa30BaHUU.

76




		2024-12-06T16:25:49+0400
	Кутявина Нина Васильевна




