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[TOACHUTEJIbHA A 3AIINCKA

®enepanbHas pabodasi mporpaMMa M0 XUMHUHU I OOYYArONIMXCS C 3aJIePKKOU
ncuxudeckoro passutus (nainee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIEro 0Opa3oBaHUS
NOATOTOBIIEHa Ha OCHOBe @enepalibHOT0 TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO
cTaHgapTta ocHoBHOro oomero oOpa3zoBanusa (IIpukaz Munnpocsenienuss Poccun ot
31.05.2021 . Ne 287) (mamee — ®I'OC OOO), PenepanbHON agaNTHUPOBAHHOMN
00pa3oBaTebHOM MpPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHUs AJisi OOY4YarOIIUXCS C
OTrpaHUYEeHHBIMU BO3ZMOXKHOCTAMHU 3710poBbs ([Ipuka3 Munnpocsemenus Poccun ot 24
HOs1Opst 2022 1. Ne 1025), denepanbHoii pabodeil MmporpamMmbl OCHOBHOTO OOIIETO
oOpa3oBaHus 1O YydyeOHOMY TmpeaMery «Xumus», DeaepaibHONM MPOrpaMMBbl
BOCIIUTAHUSA, C YYETOM pacCIpeleNieHHbIX IO KJaccaMm NpOBEpsSeMbIX TpeOOBaHUN K
pesynbraram ocBoeHuss denepanbHON aganTUPOBAHHOW 00pa30BaTENbHONW MPOTPAMMBbI
OCHOBHOTO 001Iero o0pa3oBaHus A OOy4YalOIIUXCS C 3aJEPKKOH TICUXHUYECKOTrO
pa3BUTUSL U  DJIEMEHTOB  COAEPKAHUS, MPEJACTABICHHBIX B  YHUBEPCAIHHOM
xkoudukarope mo xumun, KoHrenuu npemnogaBanus yaeOHOTO mpeameTa « XuMus» B
oOpa3oBarebHbIX Opranuzanusiax PO, peaausyoomux 0CHOBHbIE 00111€00pa3oBaTeIbHbIe
IPOTrPaMMBL.

[Iporpamma o xuMuM paszpaboTaHa ¢ LEJIbI0 OKa3aHUsS METOAMYECKOM MOMOIIN
YUHTEIIO B CO3[JaHUU paboyeil mporpaMMebl IO y4eOHOMY MPEAMETY.

VYuebnwiit  npeaMer  «XuMHS»  BXOAUT B NOPEAMETHYIO  00JacTh
«EctecTBeHHOHAay4YHbIE NpEeaMEThY. B cucTemMe ecTeCTBEHHOHAYyYHOTO 0O0pa3oBaHUs
XUMUS KaK Y4eOHbIM peIMET 3aHUMAaeT BaKHOE MECTO B IMO3HAHUM 3aKOHOB MPHUPOJIBL,
dbopMUpPOBaHUM HAYYHON KApTUHBI MHpA, CO3JIaHUM OCHOBBI XHMHYECKUX 3HAHUH,
HEOOXOIUMBIX JJIsi TOBCEIHEBHON W3HU, HABBIKOB 3J0POBOT0 M 0O€30MACHOTO IS
YelioBeKa M OKpYXkKarolled ero cpeapl oOpa3a >KM3HH, a TakXKe B BOCIMUTAaHUU
3KOJIOTUYECKOM KYJIBTYPBI.

VYcnemHocTb U3y4eHUss XMMHM CBSI3aHA C OBJIAJICHUEM XUMHUUYECKUM SI3BIKOM,
coOmoieHneM TpaBwil  0e30macHOM  paOOThl TPU  BHINOJHEHHUH XUMHUYECKOTO
AKCIEPUMEHTA, OCO3HAHMEM MHOTOYMCICHHBIX CBSI3€M XUMUU C JIPYTUMHU MPEIMETaMU
IIKOJIBHOTO Kypca.

[Iporpamma BKJIIOYaeT B ¢€0s1 OCHOBBI HEOPTaHUYECKOW M OPraHUYECKOH XUMUHU.
['maBHOM Maeel mporpamMMBbl SIBJISIETCSL CO3/1aHUE 0A30BOT0 KOMILIEKCA OMOPHBIX 3HAHUM
[0 XMMUH, BBIPAXKEHHBIX B (DOpME, COOTBETCTBYIOLIEH BO3pacTy OOyYarOLIUXCs U UX
0COOBIM 00pa30BaTEIIbHBIM MMOTPEOHOCTSIM.

B coxepkanuu JaHHOTO Kypca MpeACTaBiIeHbl OCHOBOIOIATralOINe XUMUYECKUE
TEOPETUYECKHE 3HAHMS, BKJIIOYAIOUIME M3YyUYEHHE COCTaBa M CTPOCHHUS BEIIECTB,
3aBUCHUMOCTH HUX CBOWCTB OT CTPOEHHs, IPOTHO3UPOBAHUE CBOMCTB BEIIECTB,
VICCIIEIOBAaHNUE 3aKOHOMEPHOCTEN XUMUYECKUX MIPEBPALICHUMN U ITyTEN yIIPABICHUS UMU
B LIEJISIX MTOJTYUYEHHUS BEIECTB U MAaTEPUAJIOB.



TeopeTndeckyto OCHOBY M3y4Y€HHUS] HEOPIaHUYECKOW XMMHUHU COCTABIIET aTOMHO-
MoOJeKyJisipHoe yuenue, llepuoamueckunt 3akonH J[.MI. MenneneeBa ¢ KpaTkumu
CBEJEHUSIMU O CTPOCHHUU aToMa, BUJAX XUMHUYECKOM CBSI3U, 3aKOHOMEPHOCTSX
IPOTEKaHUSI XUMHUUECKUX PEAKIIHA.

B u3ydenun kypca 3HauUMTEIbHAS POJIb OTBOJIUTCA XUMHUUYECKOMY SKCIIEPUMEHTY:
IPOBEICHUIO TMPAKTUYECKUX M JIA0OpAaTOPHBIX paboT, OMUCAHUIO PEe3yJIbTaTOB
YYEHMUYECKOT0 JKCIIEPUMEHTAa, COOJIOJEHUI0O HOPM M TpaBui Oe30macHod paboThl B
XUMUYECKOH J1abopaTopuH.

Peanuzanus qaHHOM MpOrpaMMBbl B MpoIecce 00y4YeHUs MO3BOJIUT 00yUaronuMCs
¢ 3IIP ycBoWTh KIIFOUEBBIE XMMUYECKHE KOMIIETEHLIMM W IOHATH POJb M 3HAYEHUE
XUMUU CPEIU APYTUX HAyK O IPHUPOJE.

N3ydyeHnne XxuMuu CHocOOCTBYeT (POPMHPOBAHUIO Yy OOYyYaIOUIMXCS HAYyYHOTO
MHUPOBO33pPEHUS, OCBOEHHIO OOIEHAy4YHBIX METOJA0B (HAOIIOJEHUE, H3MEPEHHE,
AKCIIEPUMEHT, MOJICTUPOBAHHUE), OCBOCHHUIO NPAKTUYECKOTO NPHUMEHEHHS HAayYHBIX
3HaHUM, OCHOBAaHHOIO HAa MEXIPEAMETHBIX CBA3SX C npeaMeramu «OKpyKarolui
mup», «®Dusuka», «buonorus», «l'eorpadus», «Marematnka» u GOpMHpPYET
KOMIIETEHIIMHA, HEOOXOJAMMBIE Uil MPOAOJKEHUs oOpa3oBaHus B 00JacTu
€CTECTBEHHBIX HayK.

W3ydyeHne XuUMUU CIOCOOCTBYET pa3BuUTHIO y oOywaroumuxcs c¢  3IIP
IPOCTPAHCTBEHHOTO  BOOOpakeHUS, (YHKIUMOHAIBHOW  TPAMOTHOCTH,  yMEHUS
BOCIIPUHUMATh W KPUTHUYECKH AaHAIU3UPOBATh HMHQPOPMAIUIO, TMPEICTABICHHYIO B
pa3nuuHbIX (opMax. 3HAYMMOCTb IpeaMeTa ISl Pa3BUTHUS KU3HEHHOM KOMIIETEHUUU
oOyuatomuxcsi ¢ 3[IP 3akmrodaercss B yCBOGHHWHM OCHOBBI XHUMHUYECKUX 3HAHUH,
HEOOXOJMMBIX JUIsl TMOBCEIHEBHOW U3HU; HABBIKOB 3J0POBOr0 M 0O€30MacHOrO s
YesloBeKa M OKpPYXKarollel ero cpeabl odpasa >ku3HH; (HOPMHPOBAHUH HKOJIOTHUYECKOM
KYJbTYpBI.

[Iporpamma oTpaxkaeT coiep:KaHue OO0ydeHHs MNpeaMeTy «XUMHUS» C y4eTOM
0co0BIX 00pa3zoBarenbHbIX noTpedHocTel oOyvaronuxces ¢ 3I1P. OBnanenue yueOHbIM
npeaMeToM «XUMUs» MPEJICTABISET ONPENEICHHYIO TPYAHOCTh JUIsl 00y4YaroImuxcs ¢
3IIP. D10 CcBsI3aHO C OCOOEHHOCTSIMU MBICIUTEIBHON JIEATETLHOCTH, MEPUOANUECKUMU
KOJI€OaHUSIMU BHUMAaHHUSI, MAJIbIM 00bEMOM MaMATH, HEJOCTATOYHOCTHIO OOIIEro 3amnaca
3HAHWM, MOHW)KCHHBIM ITO3HABATEJIBHBIM HMHTEPECOM W HHU3KUM YPOBHEM pEUYEBOIO
pa3BUTHS.

Jis mipeoonieHusl TPYAHOCTEH B HW3YYEHUU Y4YEOHOro mpeameTra «XHUMH)
HeoOXorMa ajanTtanus o0beMa 1 Xxapakrepa yueOHOro MaTepuana K Mo3HaBaTeIbHbIM
BO3MOKHOCTSIM JTAHHOW KaTEropuu OOYyYaroIIMXcCs, Y4eT UX OCOOCHHOCTEH pa3BUTHS:
UCIIOJIb30BAaHUE AJITOPUTMOB, BHYTPUIPEIMETHBIX M MEXKIPEAMETHBIX CBA3EH,
NOCTENEHHOE YCIOXKHEHUE N3y4aeMOro MaTepuaa.

[Ipy wu3ydyeHHH XUMHUU HEOOXOJUMO OCYIIECTBIATH B3aUMOJECHCTBUE HA
MOJIMCEHCOPHOU OCHOBE.

TeopeTnueckuil mMatepuan peKOMEHAYETCs M3ydaTh B MPOLECCE MPAKTHYECKOU
nesTenbHOCTH. BO3MOXKHO BBIJIETIEHUE OT/IEIBHBIX YPOKOB Ha PEIICHHE 337a4 B CBSI3U
CO CIIOKHOCTBbIO aHaim3a Tekcta oOywaromiumucs ¢ 3IIP. Opranumyeckoe eauHCTBO
NPAKTUYECKOH M MBICIUTEIBHON JeATEeIbHOCTH OOydYarouuxcsi Ha YpPOKax XUMHUHU
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CHOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHIO Oa3MCHBIX XUMHYECKHX 3HAHUU U
yMmeHuil. Ocoboe BHHUMaHUE NPU U3YUYCHUH XUMHH YACISIETCS U3YYEHUIO «CKBO3HBIX)
MOHSATUNA U POPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.

Lenu u 3aqaun U3y4yeHus yueOHOro npeamera « XuMmush»

O6mue uenu wu3y4yeHus y4yeOHOro mnpeamera «XUMHUsSD» MPEJCTaBIEHbl B
@OenepanbHOil  paboueil mporpaMMe OCHOBHOTO oOmero ob6pazoBanusi. OuHu
aKTyaJM3UpOBaHbl C YYE€TOM HOBBIX NPUOPUTETOB B CHUCTEME OCHOBHOI'O OOIIETO
oOpa3oBaHUsl, HAMPABIEHHOCTH OOYyYEHHS Ha Pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBanue e€ HHTEIUIEKTa U o0miedl KyiabTypbl. OOydeHHE YMEHUIO YUYUTHCS U
IpPOAOJKAaTh CBOE 00pa30BaHUE CaMOCTOSITENIbHO B HACTOSIIEE BpEMs SIBISETCS OJHOU
U3 BOKHEUINX QYHKIIUNA yIeOHBIX MTPEAMETOB, B TOM YHCIIC U « XUMUN.

Hns obywaronuxcst ¢ 3[IP, Tak e, Kak ¥ JJI1 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB, OCBaMBAIOILIX OCHOBHYIO 00pa3oBaTebHYIO Iporpammy,
JOMHUHHPYIOILEE 3HaYEHNE TPUOOPETAIOT TAaKHUE LIETH, KaK:

(GOopMHpOBaHME  WHTEJUIEKTYaJbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIBHOMY IPUHITHIO PEIICHHH, CHOCOOHOM aaanTUpOBaThCs
K OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;

HaIpaBJICHHOCTh OOYy4YeHHs Ha CHCTEeMaThuyecKkoe NPHOOIIeHHE YYalluxcs K
CaMOCTOSITENIbHOM MO3HABATEIbHOMN JIEATEIIbHOCTH, HAYYHBIM U IMPAKTUYECKUM METOAAM
no3HaHus, (GOPMHUPYIOITUM MOTHUBAIIUIO U Pa3BUTHE CITIOCOOHOCTEN K XUMUU;

oOecrieyeHue YCJIOBHUH, CIOCOOCTBYIOIIUX MPUOOPETCHUIO OO0yYarouuMUCA
OTIBbITa PA3HOOOPA3HOU ACSATEIBHOCTH, IIO3HAHUS U CAMOTIO3HAHUS, KIIFOUEBHIX HABHIKOB
(KJTIOYEBBIX KOMIIETEHIIMI ), UMEIOIIMX YHUBEPCAIBHOE 3HAYUCHUE JIsl Pa3JIMYHBIX BUOB
NEeATENbHOCTH;

dbopMHUpOBaHUE YMEHHUIA OOBSCHATH U OIICHUBATH SIBJICHHS OKPYXKAIOIIETO MHpPA
HA OCHOBAaHHMH 3HAHUU U OMBITA, MOTYUYCHHBIX IPU U3YUCHUU XUMUU;

dbopmupoBaHue y oOydaronIUXcsi T'YMaHUCTUYECKUX OTHOIICHUH, MOHUMaHUs
LHEHHOCTH XUMHUYECKHX 3HAHUW JJis BBIPAOOTKH HKOJOTMYECKH LEIecO00pa3HOro
MOBE/ICHUS B OBITY U TPYIOBOM JIEATEILHOCTH B LIENSIX COXPAHEHHUS CBOETO 37I0POBBS U
OKPYKAIOIIEH MPUPOTHON CPEIIbIL;

pa3BUTHE MOTHBAlMM K OOY4YEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHMsI OOIIEUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABIECHHOCTH JaJIbHEHIIIEro 00yUeHus.

Kypc HanpaBiieH Ha perieHue cleayronmx 3aaad, 00eCcIeuyrnBaroNINX PeaTn3aIuio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JIESITEIBLHOCTHOTO MOAXOJOB K OOYUYEHUIO XUMHUH
oOyuvaroruxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 00ITIETO 0OOpa30BaHUS:

dbopMHpoBaHHE TIEPBOHAYATHHBIX CHUCTEMATU3UPOBAHHBIX TMPEICTABICHUNA O
BEILIECTBAX, X MPEBPAICHUAX U MPAKTUYECKOM MPUMEHEHUH; OBJIaJICHHE OHATUUHBIM
anmnaparoM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

OCO3HaHUE OOBEKTMBHON 3HAYMMOCTH OCHOB XMMHUYECKOM HAyKH Kak o0JiacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XWMHUYECKUX MPEBpAlICHUNH HEOPraHUYECKUX U
OPTraHUYECKUX BEIIECTB KaK OCHOBHI MHOTHMX SIBJICHUW >KUBOW M HEXWBOWU MPUPOJIBI;
yIIIyOJieHUe TPe/ICTaBIEHU 0 MaTepuaIbHOM €IMHCTBE MUPA;



OBJIQJICHHE OCHOBAaMH XMMHYECKOW TPAMOTHOCTH: CIIOCOOHOCTHIO aHATM3UPOBATH
U OOBEKTUBHO OLIEHUBATh >KU3HEHHBIE CUTYallUH, CBSI3aHHBIE C XHMHEH, HABBIKAMU
0e30macHOro 0O0pallleHusi ¢ BELIECTBAMM, MCIOIb3yEMbIMU B MOBCEIHEBHOW KU3HH;
YMEHUEM aHAJIU3UpOBaTh M IUIAHUPOBATh SKOJIOTMYECKH O€30MacHOE MOBEACHUE B
LEJSIX COXPAHEHUS 3I0POBbs U OKPY>KaIOILIEH Cpeibl;

dbopMHUpOBaHUE YMEHUN yCTaHABJIMBATh CBSI3M MEXKIY pealibHO HaOII0IaeMbIMU
XUMUYECKUMH SIBJICHUSIMUA U TPOILECCAMH, MPOUCXOIAIIMMUA B MUKPOMUPE, OOBSICHAThH
IPUYUHBI MHOTOOOpa3us BEIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHUS, a
TaK)ke 3aBUCUMOCThH MTPUMEHEHUS BEIIECTB OT UX CBOMCTB;

NpUOOpEeTEeHNE OMbITAa MCIOJIIB30BAHUS PA3IMYHBIX METOJOB M3yUEHHUsS BEIIECTB,
HAONMIONCHUS 3a WX TNPEBPAIIECHUSIMH TIPH TPOBEICHUU HECIOKHBIX XHUMHUYECKUX
HKCIEPHUMEHTOB C UCIOJIB30BaHUEM JJAOOPATOPHOTO 00OPYIOBAHUS U TPUOOPOB;

(dbopMHpOBaHUE MPEICTABICHUNA O 3HAYCHUM XHMMHUYECKOM HAyKd W PELICHUU
COBPEMEHHBIX IKOJOTMYECKHUX MPOOIEM, B TOM YHCIIE B MPEJOTBPAILEHUN TEXHOTEHHBIX
U DKOJIOTMYECKUX KaTacTpod.

Oco0enHocTu 0T0Opa M afanTANNH Y4eOHOT0 MaTepHuaJia o XUMUHN

OO6ydenue yueOHOMY MNpeaMery «XuMus» HE0OXOIUMO CTPOUTh Ha CO3JaHUU
ONTUMAJIbHBIX YCJIOBHUM AJI1 YCBOCHMSI MPOTPaAaMMHOr0 Marepuaia oOy4daroUUMUCS C
31IP. Bonpiioe BHMMaHHUE AOHKHO OBITH YIEJNIEHO OTOOpy ydeOHOro marepuaia B
COOTBETCTBHUH C MPUHIIMIIOM JOCTYITHOCTH MPU COXPaHEHUH 00IIero 6a30BOTO YpPOBHSI.
OH NOJDKEH MO CollepKaHuI0 U 00beMy OBITh aJaNTUPOBAHHBIM JJIsi OOYYAIOIIUXCS C
3IIP B COOTBETCTBUU C HX OCOOBIMH 00pa3oBaTeIbHBIMH IMOTpeOHOCTIMH. Cremyer
oOnerunTh OBJaJeHHE MatepuasoMm oOydarommmucsa ¢ 3IIP mocpeactBom ero
JETabHOTO OOBSICHEHUS C CUCTEMaTHUYECKUM IMOBTOPOM, MHOTOKPATHOW TPEHUPOBKOM
B NIPUMEHEHUU 3HAHWI C MCHOJb30BAHUEM MPHUEMOB AITOPUTMHU3ALMUA U BHU3yalIbHBIX
orop, 00y4eHus CTPYKTYpPUPOBAHUIO MaTepHUaa.

bonpiioe 3HaueHHe AJI MOJHOLICHHOIO YCBOEHHs YYEOHOro MaTepHajia UMEET
ornopa Ha MEXIIPEIMETHBIE CBSI3W BOIPOCOB, U3y4YaeMbIX B JAHHOM KypcCe€, C TaKUMHU
yueOHbIMU mnpeameramMu  Kak «['eorpadus», «Duszuka», «buonorus». Ilo3Bosss
paccMaTpuBaTh OJUH M TOT K€ Y4YeOHbIH MaTepuan C pPa3HbIX TOYEK 3pPEHUs,
MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €ro Jy4YlIEMY OCMBICIEHHUI0, O0Jee MPOUYHOMY
3aKpEIJICHUIO TIOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUI.

[Ipu moAroToBKEe K ypoKaM Y4YWTEh JIOJDKEH MPEerycMOTpeTh (GOpMHpPOBAHUE Y
oOydJaronuxcsi yMEHUi aHAIM3UpOBaTh, CPABHUBATH, 0000IIaTh U3yUyaeMbIil MaTepual,
IUTAaHUPOBATh MPEACTOSANIYI0 paboTy, OCYIIECTBISATh CaMOKOHTpoJb. HeoOxomumo
MOCTOSTHHO ~CIIEUTh 3a MPABHJIBHOCTHIO PEUYEBOr0 O(OpPMIICHUS BBICKA3bIBAHUN
oOyuatomuxcs ¢ 3I1P.

B cBsi3u ¢ 0cOOGHHOCTSIMM TIOBEJCHHS M JIEATENbHOCTH, oOyuarommxcs ¢ 3[1P
(pacTOpMOXKEHHOCTh, HEOPraHU30BAHHOCTh) HEOOXOJIUM CTPOXKAUIIKWKA KOHTPOJIb
cOOMI0/IeHNs MTPaBUJI TEXHUKH O€30MaCHOCTH MPU MPOBEACHUH Ja0OpPaTOPHBIX paboT B
XUMHUYECKOM KaOUHETE.

IIpuMmepHbie BHABI JesdATeqabHOCTH oOy4yawowmuxcs ¢ 3IIP, o0yciioBieHHbIE
0c00bIMHU 00pa30BaTEeJIbHBIMH MOTPEOHOCTAMM M 00eCleYMBAKOLIHE OCMBIC/ICHHOE
OCBOEHHE COJep:KaHUM 00pa30BaHMS MO NpeaMeTy «XUMHUsD)
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Copnepxxanue BUIOB JedaTenbHOCTH oOydaromuxcs ¢ 3IIP Ha ypokax xumun
ompeneNnsieTcss UX 0COOBIMU 00pa30BaTEIbHBIMH MOTPEOHOCTSIMU. [loMHMO MHPOKO
ucnonbzyembix B @OII OOO ob6mux s BceX 00y4arommxcsli BUJIOB AESATEIbHOCTU
ClIeAyeT YCUIUTh BHJAbl JEATEIbHOCTU, CHeUuPUUYHBbIE IS JaHHOW KaTeropuu
oOyyaronuxcs, 111 00ecreyeHns: OCMBICIIEHHOIO OCBOEHUS COJIEpKaHUsl 00pa30BaHUs
[0 MPEIMETY: YCUJIEHHUE MNPEAMETHO-NPAKTUYECKONW IEATENbHOCTH C AKTUBU3ALUEH
CEHCOPHBIX CHCTEM; YEPEAOBAaHUE BUAOB AECATEIBbHOCTHU, 3aJCHCTBYIOIIMX pa3JIMYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuajia ¢ OMOpPOM Ha allfOPUTM; «IOLIArOBOCTH» B
U3YYEHUW MaTepualia; MUCIOIb30BaHUE JOTOJHUTEIHHOW BU3YyalbHOW OMOpPHI (TJIaHBI,
o0pas3Iibl, CXeMbl, IIA0JI0HBI, OTIOPHBIC Ta0uIbl). [l pazButus y oOyuatomuxcs ¢ 3[1P
yMEHUSl JIeNlaTh BBIBOJBI, (OPMUPOBAHHS TPAMOTHOTO PEUYEBOTO BBICKA3BIBAHUS
HEO0OXOIMMO HWCTOJB30BaTh OMOpHBIE cioBa M kimiie. Ocoboe BHUMAaHUE CIEIyET
YACIUTh OOYYEHHUIO CTPYKTYPUPOBAHHUIO MaTepuasa: COCTaBICHHE PHUCYHOUYHBIX H
BEpOAJIIbHBIX CXEM, COCTaBJI€HWE TaOJMI], COCTAaBJIIEHHE KJIACCU(PUKALMH C
0003HAaYEHHBIMU OCHOBAHUSAMH [JIs1 KJacCU(UKAIMKM U HANOJHEHUE UX MpUMEpaMH U
APp-

[IpumepHast TeMaTu4eckass U TEPMUHOJIOTHYECKas JIeKcuka cooTBeTcTBYyeT DOIT
000.

Hns obyuaromuxcsi ¢ 3I[IP cymiecTBeHHBIMH SIBISIFOTCS TpPUEMBbI pabOTHI ¢
JEKCUYECKUM MarepuajioM 1o mnpeamery. [lpoBoautcs crnenuanbHas padoTa 1o
BBEJICHUIO B AKTHUBHBIN CJIOBaph OOYYArONIMXCS COOTBETCTBYIOUIEH TEPMUHOJIOTHHU.
N3yuaembie TEpMUHBI BBOJSTCS HA TOJMCEHCOPHOW OCHOBE, 00s3aTelibHA BU3yalbHas
MOJIJICPYKKA, alITOPUTMBI PA0OTHI C OTPE/IEIICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaJIn3aIluu
TEPMHUHOJIOTHH.

MecTto yueOHOro npeamera « XuMusH» B y4e0HOM IJIaHe

B cootBerctBUM ¢ @DenepaibHbIM  TOCYJIapCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapPTOM OCHOBHOTO OOIIEro 00pa3oBaHUsl YUEOHBIN MpeaMeT «XHUMUsS» BXOJUT B
npeaMEeTHYI0 001acTh «ECTeCTBEHHOHAYUHbIE MPEAMETh) U SIBISETCS 00s3aTeIbHBIM
JUIS1 U3yYEHUSI.

Y4eOHbIM IIaHOM Ha €€ u3ydeHue orBeieHO 136 ydyeOHbIX 4acoB — Mo 2 4 B
Heneno B 8 1 9 kimaccax COOTBETCTBEHHO.

Conepxanue y4eOHOro mpenMera «XuMus», npeactaBieHHoe B denepanbHOU
paboueit mporpamme, cooTrBeTrcTByeT @OI'OC OO0, pa3pabotaHo ¢ ydeTOM
@denepanbHOl  OCHOBHOM  00pa30BaTeNIbHOW  MPOTpaMMbl  OCHOBHOTO  OOIIETO
oOpazoBaHMsi 1O Yy4eOHOMY TIpeAMETy «XHUMHUS», COOTBETCTByeT DenepanbHOn
aJanTUPOBAHHOW OCHOBHOW 00pa30oBaTeNIbHOM MporpaMMe OCHOBHOIO  OOIIEro
00pa3oBaHus O0YHAIOIIUXCS C 3a1EPKKOM ICUXUYECKOTO Pa3BUTHSL.

COLAEPXAHUE YUEBHOI'O ITPEIMETA «X1UMMUA»

COLAEPXAHUE ObYUYEHNMA B 8 KITACCE

HGpBOHaLIaJIBHI)IG XUMHUYCCKHUC ITOHATHUA

IIpenmer xumuu. *Ponp XuMuUM B KWU3HU denoBeka.™ Tema u BemecTsa.
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®du3nuecKkue CBOIMCTBA BEMIECTB. ATrperaTHOe COCTOSIHUE BeIECTB. *XUMUS B CUCTEME
Hayk.* UYwucteie BemiectBa u cmecu. CnocoObl pazneneHuss cmeceil. IlpaBuia
0e30macHOro o0palleHus ¢ BEECTBaMU U J1a00paTopHbIM 000pynoBanueM. *IloHsTue
0 METO/ax IMO3HAHUS B XUMHUH.*

ATOMBI U MOJEKYJIbl. XUMHYECKUE DJIEMEHThI. 3HAKU (CUMBOJIBI) XUMUUYECKUX
anemMeHToB. OTHOCUTENBHAS aTOMHast Macca. [IpocTeie U CllokKHbIE BEMECTBA. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmyra. BaneHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. *3aKoH
MOCTOSIHCTBA COCTaBa BeliecTB.* OTHOCUTENbHAs MOJIEKyJsipHass Mmacca. MaccoBas
JI0JIsI XUMUYECKOT0 3JIEMEHTA B COCIMHEHUU.

Ousnyeckne M XUMHUYECKUE sBJIEHUsA. XuMuueckas peakuusa. [IpusHaku
XUMUYECKUX PEaKlHil. YpaBHEHHUS] XUMUUYECKUX PEaklHil. 3aKOH COXPAHEHUS MAacChl
BemlecTB. Krnaccudukaius XUMHUECKHUX peakiuil (COeNMHEHUs, Pa3JIOKEHUs,
3aMeIleHus, 0OMEHa).

XUMHUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOW, C MpaBUIaMU
paboThl B JIa0OpaToOpuu M MpUEMaMH OOpallleHus ¢ JIA0OPaTOPHBIM 00OPYAOBAHHUEM;
U3y4eHUE M OIUCaHue (PU3NYECKUX CBONCTB 0Opa3lloOB HEOPraHUYECKUX BEIECTB;
HaboIeHne pu3nyeckux (I1aBlieHUE BOCKA, TassHUE JIb/la, PACTUPAHKE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJAbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHUE MEIHON
IPOBOJIOKH, B3aUMOJICHCTBHE MeNla C KHUCJIOTOW) SIBJICHHWM, HAOJIOIEHUE U OIKCAHUE
IIPU3HAKOB MPOTEKAHUS XMUMHUYECKUX PEaKIUil (pa3joKEeHHE caxapa, B3aHMMOJICHCTBHE
CEpHON KHUCJIOTHI ¢ XJOpuaoM Oapusi, paznoxkenue rtuapokcuna memu (II) mpum
HarpeBaHWH, B3aUMOJICHCTBHE JKeje3a ¢ pacTBopoM coiid meau (I1));u3ydeHue crioco6oB
paszenenus cMecel (C MoMOIIbI0 MarHuTa, (PHIIbTPOBAHKE, BhITIAPUBAHNE, TUCTUIUIAIINS,
xpomatorpadusi), TpoOBEACHUE OYMCTKA MOBAPEHHOW COJIM; HAOIOJIEHUE W OMHCAHUE
pe3yJIbTaTOB TMPOBEIACHHS OIbITa, WUIFOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl;
co3JiaHue MojieNiel MOJIEKYJ (IIIapOCTEP>KHEBBIX ).

Baxueiimme npeacTaBuTeNIM HEOPraHUYECKNUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — sieMEHT M IpPOCTOE
BelecTBo. Haxoxaenue kucinopoaa B mpupoje, Gu3ndeckrue U XUMHUIECKUE CBOMCTBA.
Peakiuu ropeHust MpoCThIX U CIOKHBIX BemiecTB. CrocoObl MOMYYeHHsS] KUCIOpOoia B
nabopatopuu *u npomseinieHHOCTH.* [Ipumenenue kucnopoja. [lonstre 06 okcuaax.
KpyroBoport kucioposaa B mpupoze. *O30H — amioTponHas Moau(UKaIms KUCIOpoa.

TeruoBoit 3 PexT XUMHUIECKON peakiuy, TEPMOXUMHUECKUE YPABHEHHUS, IK30- U
SHIOTEPMUYECKHE pEeaKIUU. TOIIUBO: yrojib U METaH. 3arps3HEHUE BO3yXa, YCUIICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylIeHHe 030HOBOTO CIIOS.™

Bonopon — anmemeHT m npocroe BemecTtBo. Haxoxaenue Bomopoaa B mpUpoOZE,
bu3UYeCKre U XUMUUECKUE CBOMCTBA (HAa MPUMEPE B3aUMOJICUCTBUS C HEMETAJJIAMU U
OKCHUJIaMH METAJIJIOB), IPUMEHEHHE, *crocoObl monyueHus.™ [loHsiTue O KUcCiIoTax u
COJISIX.

KonuuectBo BemiectBa. Monbs. MonsipHasg Macca. 3akoH ABorajapo. MoJsipHbIii
00BEM ra3oB. PacueTsl mo xumudeckoit hopmysie. PacaeTsr MaccoBOM 107M XUMHUECKOTO
AJIEMEHTa B COCAMHEHHH, KOJIMUECTBA BEIIECTBA, MOJISIPHOW MacChl, MOJSIPHOTO 00beMa
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ra3oB. Pacuérbl o XMMHUYECKUM YPaBHEHUSIM.

*®usnueckue cBoricTBa Bojbl.* Boma. Ee cocras, ctpoenue u moinekynsl. *Boaa
KaKk pactBoputTeiab.* PactBopbl. *IloHsiITHE O HACBIIIEHHBIX M HEHACHIIICHHBIX
pactBopax. lloHsiTue pacTBOpMMOCTHM BelIeCTB B Boje.* Pacuer MaccoBoil 101u
BEIllECTBA B pacTBOpe (MpolIeHTHAas KOHIEHTpauus). MaccoBas 70Ji1 BellecTBa B
pacTBope. *XHUMHUUYECKHE CBOMCTBA BOJbI (Pa3liOKEHHE, PEAKIIMU C HATPUEM, OKCHIOM
Kanplusa, okcuaoM cepol (IV) peaknuu ¢ mertamamu, KUCJIOTHBIMH U OCHOBHBIMHU
okcunamu). [lonstre 06 ocHoBaHUsX. Poiib pacTBOPOB B MpUPO/IE€ U B )KU3HU YEIOBEKA.
KpyroBopot Bombl B mpupoze.* 3arpssHeHue NpUPOAHBIX BojA. OXpaHa W OYMCTKA
IPUPOJIHBIX BOJ.

Baxnenmme  Ki1acchl ~ HEOPraHUYECKHX  COCAUHEHUI. Kiaccuduxanus
HEOpraHWYeCKUX coeauHeHud. OKCHUAbl: CcoCTaB, Kiaccupukamus (KUCIOTHBIC,
OCHOBHBIE, *aM(]oTepHbIe, HecoJleoOpa3yrolue - Ha npumepe okcuaa yraeponaa (ll) u
okcuna azora (ll)), Homenknarypa.* *I[lonyueHne™ u XMMUYECKHE CBOMCTBA OKCHUJIOB
(B3auMozeiicTBUE C BOJOHM, KucioTamu, mienodamu). OcHoBanus. Kiaccudukanms
OCHOBAHUM: WIENOYM M HEPACTBOPHUMBIE OCHOBaHUs. HoMeHkiaTypa OCHOBaHUMU.
du3nyecKkue M XUMHYECKHE CBOMCTBA OCHOBaHHH (B3aMMOACHCTBHE C OKCHJIAMU
HEMETAJIJIOB, KUCJIOTaMHU, COJIsIMK). *[loyueHne ocHOBaHUM. ™

Kucnotsi: cocra, kiaccudukaius, HOMEHKIATypa, pU3ndeckue U XUMUYECKUE
CBOMCTBa (B3aMMOJICUCTBHE C METaNIaMHU, OCHOBHBIMH OKCHIAMH, OCHOBAaHMSIMH,
COJIIMM, Ha TPUMEPE COJSTHOM M CEepHOM KHUCIOT), *crmocoObl moiydeHus.™ Psn
aktuBHocTh MetauioB H. H. bekeroBa. Conm (cpeaHue): HOMEHKIATypa COJIEH,
*cnocoObl MOTYYEHHUS ™, B3aUMOJICHCTBUE COJIE C METa/laMH, KHCIOTaMH, I1eJIo4aMu
U COJISIMU, IPUMEHEHHE.

[Torsitne 006 amM(OTEpHBIX THAPOKCUAAX (HA MPUMEpEe IUHKA U *aITFOMUHHSI™):
*XUMUYECKHE CBOMCTBA (B3aUMOJICUCTBUE C KUCIOTAMH U IIEIOYaAMHU, PA3I0KEHUE MPU
HarpeBaHUM) U MOJy4YeHHUE.™

['eneTnueckass CBsI3b  MEXAY KJacCaMH  HEOPTraHMYECKUX  COCAUHEHUM.
['eneTnueckue psibl.

XUMHUYECKUM IKCIIEPUMEHT: KaueCTBEHHOE ONPEACIICHUE COACPKaHUS KUCIOPOaa
B BO3JIyX€; MOJyYCHUE U M3yUYCHHUE CBOMCTB KHUCIIOPO/1a; HAOII0ICHHE B3aUMOICUCTBUS
BEIIECTB C KUCJIOPOJIOM U yCIIOBUS BO3HUKHOBEHHS U MIPEKpaIICHHs TOpeHus (TIoxkapa);
O3HAKOMJICHUE ¢ 00pa3llaMu OKCHUJIOB M OTMMCAHUE UX CBOWMCTB; MOTYUYEHUE U U3YUCHUE
CBOMCTB BOJIOpoJia (TOpeHHe); HaOII0ICHHE 00pa3IloB BEIIECTB KOJIWYECTBOM | MOJIb;
UCCJIEIOBAHUE OCOOCHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMIHON PaCTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OMNPEICIEHHOM MACCOBOM JIOJIEM PAacTBOPEHHOTO
BEIIIECTBA; B3aMMOJICMCTBHE BOJbI C MeTajylaMH (HaTpUEM M KajdblEM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHUECOMATEPHUAJIOB); OIpPEJECICHUE PACTBOPOB KHUCJIOT U IIEJIOYeil ¢
MOMOIIBI0 HMHJIMKATOPOB; HUCCIEJOBAHUE OOpa3lloB HEOPraHUYECKUX  BEIIECTB
pPa3IMUHBIX KJIACCOB; HAOIIOJICHUE W3MEHEHHS OKPACKU HWHJUKATOPOB B PacTBOpax
KHUCJIOT U IIeJouel; nuzyuenue BzaumojeiictBus okcuaa menu(Il) ¢ pactBopom cepHoit
KHUCJIOTHI, KHUCJIOT ¢ METaJlJIaMU, PEaKIMil HEUTpaInu3aluu; MoJydeHue HEPACTBOPUMBIX
OCHOBaHUM, BBITECHEHHWE OJIHOTO MeETa/ula JAPYrUM W3 pacTBOpa COJIM; peElIeHUe
AKCIIEPUMEHTANIbHBIX 3aJlad 1Mo TeMe «BakHelmume Kiacchl HEOPraHUYECKHUX



COEIMHEHUN.

ITepunonnueckuit 3akoH u Ilepuoauueckas cucreMa XUMHUYECKUX DJIEMEHTOB
. . Menneneea. CtpoeHue aToMOB. XUMHU4ecKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINU.

[lepBble MOMBITKU KJIacCU(PHUKAMK XUMUUYECKHUX 3JIeMeHTOB. [loHsATHEe 0 rpynmax
CXOJHBIX JJIEMEHTOB (ILEJIOYHbIE U IIETOYHO3EMENIbHbIE METalIbl, TaJOTeHBI,
UHEPTHBIE Ta3bl). *DJEeMEeHThl, KOTOpble 00pa3yroT ampOTepHbIE OKCHUABl U
TUAPOKCHUIBI.*

Ilepunonnueckuin 3akoH. Ilepuonnueckas cucreMa XUMHYECKUX SJIEMEHTOB
J1. 1. Menpneneena. Koportkonepuoanas 151 * INIMHHOTIEPUOTHAS ™ dbopmbl
[lepuoanueckoit cucrembl xumudeckux syeMeHTOB . WM. MenneneeBa. Ilepuoasl u
rpynnbl. @U3NYECKUN CMBICT MNOPSAKOBOTO HOMEPA, HOMEPOB IMEPHOJAA W TPYIIIBI
JJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX siaep. *M3oTonbl.™ Dnexkrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKUX 3JeMeHTOB [lepuoanueckoit
cucrembl J[. 1. MenzaeneeBa. XapakTEepUCTHKAa XUMHUUYECKOIO DJIEMEHTAa II0 €r0
nojoxeHuro B [lepuonnueckou cucreme /1. 1. Menneneesa.

*3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB 3JIEMEHTOB MaJbIX MEPHOJOB U TJIaBHBIX
NOATPYNI, B 3aBUCUMOCTM OT aTOMHOro (MOPSAJIKOBOTrO) HoOMEpa J3HA4YeHUE
ITepuoguueckoro 3akoHa u IlepmognMveckol CUCTEMBI XUMHUYECKUX 3JIEMEHTOB IS
pa3BuTHUs HayKu U nipakTuku. [. 1. MenneneeB — y4€HbIN U rpaXJaHuH. ™

Xumuyeckass cBi3b. KoBaneHTHas (mOJdsipHasi W HEMOJSIpHAsA)  CBSI3b.
*DIIeKTPOOTPHUIIATEIIBHOCTh aTOMOB XUMHYECKHUX 2JIEMEHTOB.™ VlOHHAs CBS3b.

Crenenp oxucienusi. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakunu. [Iporeccs
OKHCJIEHUS U BOCCTAHOBJIICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XHUMHUYECKUI 3KCHEPUMEHT: H3yuyeHHe oOpa3loB BELIECTB METALIOB H
HEMETAJUIOB; B3aMMOJECHUCTBUE TUIPOKCUAA IIMHKA C PACTBOPAMHU KHUCJIOT M IIEJIOYEH;
MIPOBEJICHUE ONBITOB, WIUTFOCTPUPYIOIIUX TPUMEPHI OKUCIUTETLHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiiuu pa3ioKeHus, COSTUHEHHUS ).

MexrpeaMeTHbIE CBA3U

Peanuzanuss MeXnpeAMETHBIX CBA3€M MpU HM3YYEHUHM XUMHUHM B 8§ Kiacce
OCYUIECTBJISIETCS Yepe3 HUCIOJIb30BAaHUE KaK OOIUX €CTeCTBEHHO-HAYYHBIX TOHSATHH,
TaK W TOHSATHN, SABISIONIMXCA CUCTEMHBIMHU I OTACIBHBIX MPEIMETOB €CTECTBEHHO-
HAay4YyHOI'O IIMKJIA.

OOmme ecTeCTBEHHO-HAyUYHBIC TOHATHSA: HAy4HBIA (aKT, THUIIOTE3a, TEOPHs,
3aKOH, aHAJIN3, CHHTE3, KiIacCu(UKaIus, NepUoINIHOCTh, HAOTIOIEHNE, DKCIICPUMEHT,
MOJIETTMPOBAHUE, U3MEPEHUE, MO/IEITb, SIBICHUE.

®dusuKa: Marepus, aToM, JEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIUJ, U30TOIbI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUYECKUNU 3apsi, BEIIECTBO, TeJlO, OOBEM,
arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (PU3MUEeCKHUe BEIIMYUHBI, €UHUIIBI WU3MEPEHUS,
KOCMOC, TIJIaHETHI, 3B€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.
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['eorpadus: atmocdepa, ruapocdepa, MUHEpaibl, TOPHbIE MOPOABI, MOJE3HBIC
UCKOIIa€MbI€, TOIUIMBO, BOJHBIE PECYPCHI.

COIEPKAHUE OBYYEHMUA B 9 KIIACCE

BemecTBo n xuMuueckas peakuus

Ilepuonnueckuit 3akoH. Ilepuonnueckas cucTEMa XUMHUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB
XUMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX MEPUOJIOB, KaMs, KaJblUs U UX COCAUHEHUN B
COOTBETCTBHUM C TOJOKEHUEM AJIEMEHTOB B Ileproanyeckoil cuctemMe M CTPOEHHUEM HX
aTOMOB.

CrpoeHue BemiecTBa: BHAbI XUMHUYECKON CBA3U. THUIBI KPUCTATIMYECKHX
pPEemIETOK, *3aBUCUMOCTH CBOMCTB BEIIECTBA OT TUIA KPUCTAJUTMUECKOM PEHIETKY U BUIA
XUMUYECKOH CBS3U.*

Knaccudukanuys 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEIIECTB (MEXKyHapO HAS U
TpUBHAJIbHAS). XUMUYECKHE CBOMCTBA BEILIECTB, OTHOCSIIUXCS K PA3IMUYHBIM KJaccam
HEOPraHUYECKHUX COCIMHEHNM, TCHETUYECKAsI CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukanus XuMU4eCKUX peakiuil Mo pa3IMuHbIM MpU3HaKaM (110 YUCTY U
COCTaBY YYacCTBYIOIIMX B PEAKIIUM BEIIECTB, MO TEIIOBOMY 3(PeKTy, M0 U3MEHEHUIO
CTEMECHEN OKHUCICHUS XUMHUYECKUX DBJIEMEHTOB, *NO0 OOpaTUMOCTH, IO Y4YaCTHUIO
Katanu3aropa).* DOK30- U DIHAOTEPMHUYECKHE peakuuu. *TepMOXUMHUUYECKHUE
ypaBHEHUs. ™

*Tlondatue o CKOpOoCTH XuUMHuYecKod peakuuu. I[lonarue o0 oOpaTUMBIX HU
HEOOPATUMBIX XUMHUYECKUX peakuusx. [IoHSATHE O TOMOTEHHBIX M TeTepOreHHBIX
peakuusix. [lonsaTre o xuMmuueckom paBHOBecHH. CMEIIEHNE XUMUYECKOTO PABHOBECHS.
@akKTOphl, BIUSIONIME HA CKOPOCTh XUMUYECKONW PEAKUUU U MOJIOKEHUE XUMHYECKOTO
paBHOBECHS.™

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIC peaxkuuu, 3JIEKTPOHHBIN Oamanc
OKHCIIUTENbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBlieHHEe YPaBHEHHUI OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUI C UCIIOIB30BAaHUEM METO/1a AJIEKTPOHHOIO OanaHca.

Teopust 3JIEKTPOIUTUUECKOM AUCCOUUALMUA. DICKTPOJIUTHUECKAS] JUCCOLIMALINS.
DNEKTPOIUTHI U  HEINEKTPoNuThl. KaTHoHBI, aHMOHBL. *MexaHu3M AUCCOIUALUU
BEIIECTB C Pa3JIMYHBIMU BHUJAMU XUMHYECKOW CBs3u. llonstne o creneHu
nucconanuu.* CuiabHbIE U C1a0ble AJIEKTPOTUTHI.

Peakiiun moHHOTO OOMEHA. YCJIOBHUS MPOTEKAHUS PEAKIIMM MOHHOTO OOMEHa 10
KOHIA. [lonHbBIE U COKpalIEHHBIE HOHHBIE YPABHEHUS PEAKIIMNA. XUMHUYECKHAE CBOMCTBA
KHCJIOT, OCHOBaHMW M COJIEl B CBETE€ TMPEJCTABICHUN 00 JJICKTPOIUTUYECKON
mucconuann. Cpena pactBopa. KauecTBeHHblE peakUMM Ha KAaTUOHBI M aHUOHBI:
XJIopua-, OpoMua-, HOAUA-, CyiabdaT-, KapOoHaAT-, cUIUKaT-, (ochar- aHUOHBI
TUIPOKCUJI-UOHBI; KaTUOHBI aMMOHHS, MarHusi, KaJiblMs, allOMUHUA, Xene3a (2+) u
(3+), menu (2+), LMHKA, TPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX.

XUMHUYECKHM SKCIIEPUMEHT: O3HAKOMIICHHUE C MOJEISAMH KPUCTAIUIMYECKUX
PEMIETOK HEOPTAaHWYECKUX BEIIECTB — METALIOB U HEMETaUIoB (rpadura U amMasa),
CIOKHBIX BENIECTB (XJOpHUJia HATpHsl); HCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH
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XUMHYECKOW pEaKiMu OT BO3ACUCTBHS PAa3NWYHBIX (DAKTOPOB; HCCIEIOBAHUC
AIIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, MpOIlecca AUCCOLUAIUN KUCIIOT, IIEI04Yel U
cojeii  (BO3MOXKHO  HWCIIOJIb30BAaHHE  BHJICOMATEPUATOB); TMPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKU TPOTEKAHUSI peakiuii MOHHOro oOMeHa (oOpazoBaHMe
0cajika, BBIJCJIICHHWE Ta3a, 0Opa30BaHUE BOJIbI); OIBITOB, WILTIOCTPUPYIOIIMX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX ~ peakuuidi  (TOpeHHe, peakluu  pa3oXKeHHUs,
COCIMHEHMS); Paclio3HABaHUE HEOPTaHMYECKHUX BEIIECTB C IMOMOIIBI0 KAa4eCTBEHHBIX
peaxiuii Ha HOHBI; PEIICHUE IKCTICPUMEHTAIBHBIX 33/1a4.

HeMmeramisl 1 X coeuHEHUS

OOmast  xapakTepucThka rajoreHoB. (OCOOEHHOCTM CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CrpoeHue u (u3MUECKHE CBOMCTBA MPOCTHIX
BELIECTB — rajOreHoB. XMMHUYECKHE CBOMCTBA Ha MpHUMeEpe Xjopa (B3auMOJEHUCTBHUE C
MeTajylaMy, HeMeTaylaMd —  BOJIOPOJIOM U KHUCIOPOJOM,  *mienodamu™).
XnopoBoaopo. ComnsiHasi KUCJIOTa, XMMUYECKUE CBOMCTBA, *MoydyeHue™®, MpuMeHEHHUE.
* JleficTBUE XJI0pa U XJIOPOBOJIOPO/Ia HA OpraHU3M uelioBeka.® BaxkHeline XJIOpUIsl U
UX HaXOXKJICHHUE B MPUPO/IE.

OO6mast xapakrepuctuka 3JaeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTEPHbIE CTENICHNU OKUCIICHHUSI.

Crtpoenne u (pu3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpHI.
AmnoTpornHbie MOIU(UKAIMK KUCTOpOAA U Cepbl. XUMUYECKUE CBOMCTBA CEpPbI
(B3auMoOJIeHiCTBUE *C HeMeTaulaMH™ — BOJOPOJAOM U KHUCIOPOJOM, METaJIaMH,
*KOHIICHTPUPOBAHHBIMU a30THOM W cepHOM Kkucioramu).* CepoBOAOpPOI: CTPOCHHE,
¢u3nyeckue U XMMHUYECKUE CBOMCTBA (KHUCIOTHBIE M BOCCTAHOBHUTEIbHBIE CBOICTBA).
Oxcupl cepbl Kak IpeICTaBUTENIN KUCIOTHBIX OKCUA0B. CepHas KucioTa: (pu3nuecKue
U XxuMuueckue cBoiicTBa (o0mme u cnenudpuueckue). Cojld CEpHOU KHUCIOTHI,
KayeCTBEHHasl peakuus Ha cyibdaT-uoH. CepHucras Kuciaota. *XUMUYECKUE PEaKLUH,
JeXallue B OCHOBE MPOMBIIUIIEHHOTO CIoco0a TMOMy4YeHUsT CEpPHOW KHCIOTHL *
Haxoxnenue cepsl u e€ coenuHennii B npupoe. [IpuMenenue cepsl U ee CoeAMHEHUH B
ObITY M B TNPOMBIIUIEHHOCTH. *XHMMHUYECKOE 3arps3HEHUE OKpPYX aIoLeH Cpeabl
COCIMHEHUSIMU Cepbl (KUCIOTHBIC TOXKAM, 3arpSI3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOObI
€ro mpeaoTBpalieHus. *

OO6mast xapakTtepucTuka syieMeHToB VA-rpynmbl. OCOOCHHOCTH CTpOEHUs
aTOMOB a30Ta U ¢ocdopa, XapaKTepHbIE CTEIEHN OKUCIICHHUSL.

A30T, pacmpocTpaHeHHuEe B MpupoAe, (U3NYECKHEe M XUMHYECKHE CBOICTBa
(B3aMMOJEICTBUE C METAUIaMHM W HEMETaNIaMH - KHUCJIOPOJOM M BOJOPOAOM).
Kpyrosopor azora B mnpupoje. AmMuak: (U3MYECKHE U XUMUYECKHUE CBOMCTBA
(oKkHCTIeHHe, OCHOBHBIE CBOWCTBAa BOJHOTO pacTBOpa), *MOydeHHe™ W MpHUMEHEHHE.
Conn aMMOHUS: COCTaB, (QU3WYECKHME M XUMHUYECKHME CBOWCTBA (pa3yiokKeHHE,
B3aMMOJICHCTBHE CO LIeIOYaMu), NpuMeHeHue. KadecTBeHHass peakuuss Ha HOHBI
aMMOHHS. A30THas KHUCIOTa, €€ (U3MYEeCKMe M XHMMHYECKHE CBOiicTBa (oOume u
cnenuduueckue), *nomydenue.* Hwurtparel (paznoxeHue). A30THCTas KHCIOTA.
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHUSI B KayeCTBE MHHEPAJbHBIX YI0OpEeHUM.
*XUMHUECKOe 3arps3HEHUE OKpY XKalolled cpeAbl COSAMHEHUSIMU a30Ta (KUCIOTHBIC

12



JOXK]IH, 3arpsI3HEHHUE BO3]lyXa, IOYBBI U BOJIOEMOB). *

docdop, *ammorponnsie Moaudukanuu docdopa,* QuznUecKkre U XUMHUECKHE
CBOMCTBa (B3aUMOJCHCTBUE C METAJJIaMU, HEMETaUIaMH, *KOHIEHTPUPOBAHHBIMU
a30THOM W cepHoil kucimotamu).* Oxcua ¢ocdopa (V), oprodocdopHas KuciorTa:
¢u3nueckue M XUMHUYECKHE CBOMCTBa, *monydeHue.®* *[loHsTHE O MUHEpaIbHBIX
ynoOpenusx: HUTpaThl U ¢ocdarbl. [loHATHE 0 KOMIUIEKCHBIX yao0peHusx.* OOmas
xapakTtepuctuka 31aeMeHToB [VA-rpyrmmbel. OcOOEHHOCTH CTPOEHUSI aTOMOB YIJIepoaa U
KpeMHHUs. BalneHTHOCTh M XapaKTepHbIE CTENEHU OKHCICHHS aTOMOB Yrjiepoia u
KpeMHus. PacnipocTpanenue yriepojia B IpUpoJIe, XapaKTepHbIE CTETIEHU OKUCIICHUS.

VYrnepon, amnorpomnHsie Momudukanuu (rpadutr, anmas), ¢GU3HUECKHE U
XUMUYECKHE CBOMCTBA TMPOCTBIX BEIIECTB (B3aUMOJEWCTBHE €  METAJUIAMH,
HEMETaJUTaMH, *KOHIICHTPUPOBAHHBIMU a30THOW W CEPHOU KUCIOTaMH)*. AJCOpOITHs.
Kpyrosopor yriepoaa B npupoje. OKCuabl yriiepoaa, ux (pU3nYecKue U XMMUYECKUe
CBOWCTBa, IIOJIyYEHHE U IPUMEHEHME, JCHUCTBUE HA  OpPraHu3M  4YEJIOBEKA.
*Jkonoruueckue mpoOIeMbl, CBs3aHHbIE ¢ okcuaoMm yriaepona(lV); rumoresa
I00aJBLHOIO TOTEIUICHUST KJMMaTa; MapHUKOBBIM 3P dekT.* YronbpHas Kuciaota U e€
coiv, MX (u3Myeckue W XHUMHUYECKHE CBOWCTBa, *MONydyeHHWE U TpUMEHeHue.™*
KauectBennas peakuus Ha kapOoHaT-uoHbl. Mcmonb3oBaHue kapOOHATOB B OBITY,
MEIUIMHE, MPOMBIIIJIEHHOCTH U CETHCKOM XO035HUCTBE.

OO6mue mpeactaBieHus 00 OCOOCHHOCTSX COCTaBa M CTPOCHHUS OPTaHUYECKHX
COCIMHEHMI yriepoaa (Ha MpUMepe METaHa, dTUJICHA, ATaHOJA, YKCYCHOM KHCIIOTHI.
*Ux coctaB u xumuueckoe crpoeHue. Knaccudukamusi opraHM4eCKHX BeIIecTB.*
[TonsiTe 0 OMOJOrMYECKH Ba)KHBIX BEIECTBaX: >KUpax, OeNKax, yriieBojax — U UX
pOJI B J)KM3HU 4eJoBeKa. *MarepuanbHOE €JUHCTBO OPraHUYECKUX M HEOPraHUYECKHUX
COEINHEHNI. *

KpemHuuii, ero ¢usnueckue H XHMHYECKHME CBOMCTBa (HAa TpHUMeEpe
B3aMMOJICHCTBHSl C METAJJIaMM M HEMETalIaMH), *HojlydeHHe™ u IpUMEHEHUE.
*CoenuHenus kpemHus B npupoje. OOiue npeacrapienus o0 okcunae kpemuuss(IV) u
KpeMHUeBOU kucioTe. CUIMKaThl, (PU3NYecKue U XUMUYECKUE CBOMCTBA, MOJTyYEHUE U
npuMeHeHue B ObITYy, TMPOMBINUIEHHOCTH (B  MEIUIMHCKOM, AJIEKTPOHHOM,
CTpOUTEIbHOW U Ap.). Baxkueillne cTpouTenbHble MaTepuaibl: KepaMHKa, CTEKIIO,
IIEMEHT, 0eTOH, xesne300eToH. [IpobieMbl 0€30MacHOT0 UCTIOIB30BAHUSI CTPOUTEIBHBIX
MaTEPHAJIOB B MTOBCEHEBHOM XKH3HU. *

XVMMHUUYECKUN SKCHEPUMEHT: H3y4YeHHE 00pa3l0oB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJIIHOW KHCJIOTBI; IPOBEICHHE KAUYECTBEHHBIX PEAKLM HA XJOPUI-UOHBI U
HAOO/IEHNE TPU3HAKOB WX TMPOTEKAHMs; OMBITHI, OTpa)xaromme (U3NUYECKHe U
XUMUYECKHE CBOWCTBA TajJOr€HOB M HMX COEAMHEHUN (BO3MOXKHO HCIIOIb30BAHHE
BHUJICOMATEPHUATIOB); O3HAKOMJIEHHME C 00pa3luaMu  XJOPUI0B  (TrajJoreHUIOB);
O3HAKOMJIEHHE C 00pa3uaMu cepbl U €€ COCAMHEHUSMU (BO3MOXHO HCIOJIb30BAHHE
BUJICOMATEPHUAIOB); HAOJIOJIEHUE TMpollecca OOyIJIMBaHUSI caxapa IMOJ JEHUCTBUEM
KOHLIEHTPUPOBAHHOUW CEPHOM KUCIOTHI; N3yUEHUE XUMUYECKUX CBOMCTB pa30aBIIeHHON
CEPHOM KUCJIOTHI, TPOBEACHUE KaUeCTBEHHOM peakiuu Ha Cyab(aT-uoH U HaOII0eHUE
npu3HaKa e€ MpoTEKaHUsI; O3HAKOMJICHUE ¢ (PU3MYECKUMU CBOMCTBaMH a30Ta, ¢ocdopa
U UX COCIMHEHHUH (BO3MOKHO MCIIOIb30BaHUE BUACOMATEPUATIOB), 00Opa3llaMH a30THBIX
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1 (HochOpHBIX YAOOPEHUN; MOTyYeHHE aMMHUaKa U U3yYEHHE er0 CBOICTB; MPOBEICHNE
Ka4yeCTBEHHBIX PEaKIMi HAa MOH aMMOHHSA U (PocdaT-uoH U M3ydeHHE MPHU3HAKOB UX
IIPOTEKaHMs, B3aUMOJCHUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEIbIO
(BO3MOHO HCIIOJIb30BAHUE BHIEOMATEPUAJIOB); U3YUEHHE MOJENEH KPUCTALNTMYECKUX
pem€ToKk anMasa, rpauTa; O3HAKOMJIEHHE C IMPOLIECCOM aJCOPOIMU PAaCTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM IIPOTUBOrasa; IIOJyYEHME
YIJIEKUCIIOTO T'a3a U U3YYEHHUE €r0 CBOMCTB; IIPOBEICHUE KAaYECTBEHHBIX PEAKIUN Ha
KapOOHAaT- ¥ CWJIMKAT-UOHBI U M3YYEHHE NMPU3HAKOB MX MPOTEKAHMS; O3HAKOMIIEHUE C
IIPOAYKUMEH CUIMKATHON IIPOMBIIIJIEHHOCTH; PELICHUE DKCIIEPUMEHTAIBHBIX 3a4a4 110
TeMe « BakHelre HeMeTallIbl M UX COCIMHEHUSD.

MeTtanibl 1 X COEIUHEHUS

OOmias XxapakTepucTUKa XMMUYECKUX AJIEMEHTOB — METAJVIOB HA OCHOBAaHUU
ux  rnosoxenuss B llepmoandeckol  cucTeMe  XMMHUYECKUX  DJIEMEHTOB
. . MenneneeBa u ctpoeHus aroMoB. CTpoeHue MeTajuioB. MeTaiuinieckas CBs3b U
METAJUINYECKass KPUCTAJUIMYECKas PEemETKA. DIEKTPOXUMHUYECKUN Psii HANPSIKEHUM
MeTtaiyioB. dusnueckrne M XUMHUUYECKHE CBOMCTBA META/UIOB (B3aUMOJICUCTBHUE C
KHCJIOPOJIOM, BOJIOHM, KuciaoTaMu). *O01mue cnocoosl nojiydyeHus: MmetaioB. [lonstue
0 KOPPO3UHU METANIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOoppo3uu. CriiaBsl (CTalb,
YyTyH, JIOPATIOMUHNI, OpOH3a) U UX IPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH .*

[IlemouyHble MeTaIbl: MOJOKEHHE B llepmoandeckod cuUCTEeME XHUMHUYECKHX
snementoB JI. U. MengeneeBa; crtpoeHue aromoB.  HaxoxneHnue B mnpupoie.
du3znueckue M XUMUYECKHE CBOWCTBa (Ha mpumepe Hatpus U Kaius). OKCUIbsl U
TUAPOKCUIBI HATpUS U Kanus. [I[puMeHeHre MeI0uHbIX METAJUIOB U UX COECTUHEHMUIA.

[IlenouyHO3€MENBHBIE METaJIIbI MAarHum 51 KaJIbLIWN: MIOJIOYKEHUE
B [lepnoanueckoin cucreme xummyeckux annemeHToB . M. MenneneeBa; crpoeHne ux
aTOMOB; HaxoXxJeHue B mpupoje. Dunyeckue W XUMHUUECKHUE CBOMCTBA MarHusi u
Kanbls. BaxHeimue coequHeHus Kaiablus (OKCUI, TUIPOKCH, coiu). *JKECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEeHUs . ™

AmromuHuii: noyioxeHue B Ilepuogmdeckoi cucTeMe XUMUUYECKUX DJIEMEHTOB
J. 1. MenneneeBa; CTpoeHHME aroma; HaxoxKJaeHue B Ipupone. dDusuueckue u
XUMUYECKHME CBOWCTBA alfOMUHUS. AMQOTEpHBIE CBOWCTBA OKCHJAa W THAPOKCUIA
ATIOMHUHUSL.

Kenezo: mnonoxenue B Ileppoandeckorl CcHUCTEME XUMHUUYECKHUX 3SIJIEMEHTOB
1. 1. MenaeneeBa; CTpOECHHME arToMa; HaxoxiaeHue B npupone. Dusnueckue u
XUMUYECKUE CBOMCTBA JKelie3a (B3auMOACHCTBHE C METAJUIAMH, KUCIOTAMHU U COJISIMHU).
Oxkcupapl, ruapokcuasl u conu xkene3a(ll) wm kenmeza(Ill): cocraB, cBoiicTBa
*noayyeHue.*

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMIICHHE C 00pa3llaMu METaUIOB U CILIABOB,
uxX (pu3nuecKuMU CBOMCTBAMU; U3YUCHUE PE3YIHTATOB KOPPO3UU METAIOB (BO3ZMOXKHO
UCII0JIb30BaHUE BUACOMATEPUATIOB), OCOOCHHOCTEW B3aMMOACHCTBHS OKCHU/IA KaNIbIIUS U
HaTpUsl C BOJOM (BO3MOXHO HCIIOJIb30BAaHUE BHUJECOMATEPHUATIOB); HCCIIECIOBAHUE
CBOMCTB JKECTKOW BOJBI; TMpollecca TOPEHUs >Keje3a B KHUCIOpoJe (BO3MOXKHO
UCIIO0JIb30BaHUE BUJICOMATEPUAIIOB); MPU3HAKOB MIPOTEKAHUS KaY€CTBEHHBIX peaKIuii Ha
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WOHBI (MarHusi, Kanublius, antoMuHus, 1uHka, sxene3a(ll) u xeneza(lll), memu(Il));
HAOJII0/ICHUE U OMKMCAHUE MPOLIECCOB OKPAIIMBAHUA MJIAMEHU MOHAMM HATpUs, Kallvs U
KaJIbIUsT (BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB); MCCe0BaHre aM(pOTEPHBIX
CBOMCTB THAPOKCHAA QJIFOMUHUS U THAPOKCUIA IIUHKA; PEUICHUE dKCIIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BakHel1me MeTamibl U UX COSTUHEHUS.

XUMHS B OKpY’KaroIas cpena

*HoBble MaTepuanbl U TeXHOJOrMH. BemiecTBa M MaTepuasnbl B MOBCEJHEBHOU
KU3HH 4YelloBeKa. XHMMHMS M 30poBbe. be3zonmacHoe HCIONb30BaHHWE BELIECTB U
XUMHUYECKUX peakuuii B ObiTy. IlepBas momoms 0pu XUMHYECKHX OXKOTax
U oTpaBieHUsAX. OCHOBBI HIKOJOTHYECKON IPaMOTHOCTH. ™

*XuMudeckoe 3arpsA3HEHUE OKpYKAIoIIeW cpenbl (IpeaesibHas AOIyCTUMAs
koHueHTpanus BemectB — [1JIK). Poib XxumMuu B penieHnn 3K0JI0rM4ecKux mpooaem.™

*1IpupoaHble HWCTOYHUKU YIJIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Tra3, HEPTh),
IPOIYKTHI UX IEPEPaOOTKHU, UX POJIb B OBITY U POMBIIUIEHHOCTH. ™

XVUMHUYECKUM 3KCIIEPUMEHT: M3yUeHUE O0Opa3l0B MaTEpHalIOB (CTEKJIO, CIUIABBI
METaJJIOB, OJIMMEPHbIE MaTepUabl).™

MexnpenMeTHbIe CBA3U

Peanuzanusi MeXNpeaMeTHBIX CBs3ed TpU M3yYeHWHM XUMUU B 9 Kiacce
OCYUIECTBJISIETCS Yepe3 HUCIOJIb30BAaHUE KaK OOIUX €CTeCTBEHHO-HAYYHBIX TMOHSATHH,
TaK W TOHSATUMN, SIBISIONIUXCS CUCTEMHBIMU NJISi OTJENBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO IUKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHSATHS: HAyYHBIH (aKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHAJIN3, CHHTE3, KIacCu(UKaIs, TePUOTUIHOCTh, HAOIIOICHNE, SKCTICPUMEHT,
MOJICTTUPOBAHUE, M3MEpPEHUEe, MOJENb, SBJICHUE, MAPHUKOBBIA 3(PQEKT, TEXHOIOTHS,
MaTePHAITIbI.

duznka: MaTepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIHJ, U30TOIIHI,
PagMOaKTUBHOCTh, MOJIEKYa, JICKTPUUYCCKUN 3apsjl, TMPOBOAHUKHU, MOJTYIPOBOIHUKH,
JUDJICKTPUKH, (OTOITIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEIECTBA,
ra3, pacTBOp, PacTBOPMMOCTb, KpHUCTa/UIMUECKas pemETKa, CIUIaBbl, (U3UYECCKUE
BEJIMYMHBI, CAUHUIIBI W3MEPEHMs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Connue.

buonorusa: ¢otocunrtes, apixaHue, Ouocdepa, H>KOCHUCTEMa, MHUHEPAIbHbBIC
yI0OpEHHsI, MUKPORJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIBI, TOPHBIE TOPOABI, MOJIC3HBIC
MCKOIaeMbIe, TOTIMBO, BOJHBIC PECYPCHI.

I[INTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEBHOI O ITPEJMETA
«XUMHUA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUMA

B nenom pesynbratel ocBoeHust oOyuaroutumucs c¢ 3IIP yueOnoro mpeamera
«Xumus» AOKHBI cOBManath ¢ pesyiapratamu denepanbHoi paboueld MporpaMmbl

OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosiee 3HaYNMBIMHU SIBISFOTCSI:
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JIMYHOCTHBIE PE3VYJIbTATDI:

JIuuHOCTHBIE  pe3yJbTaThl  OCBOEHUS  IMPOTPAMMBI  OCHOBHOI'O  OOIIETro
oOpa3oBaHMsI JIOCTUTAIOTCA B XOJ€ OOy4YeHUss XUMUU B €JAMHCTBE Yy4eOHOU U
BOCIIUTATENILHONU JIESITEIbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMH POCCUUCKUMU
COLIMOKYJBTYPHBIMU M JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, TPUHATBIMA B
oOIlecTBe TMpaBWIaMH W HOPMaMU TOBEACHHS W CIOCOOCTBYIOT MpoIleccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COIMAIIA3AITIHN 00yJarOIIHXCA.

JInyHOCTHBIE pe3yabTaThl OTPAXKAIOT TOTOBHOCTh 00yJaroImXxcst
PYKOBOJICTBOBAThCS CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMI U pacIIUpEHUE
OTIBITA JICSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuoTUYECKOro BOCIIUTAHUS:

IIEHHOCTHOT'O OTHOIIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY H
HAyYHOMY HacJeAuI0, TOHUMAaHUS 3HAYCHUS XUMHUYECKOW HAyKh B JKHU3HU
COBPEMEHHOI0 O0OIIeCTBa, CMOCOOHOCTH BIAACTh JOCTOBEpHON wuHpOpMaIuen o
NEPENOBbIX JIOCTHKCHHUSIX M OTKPBITHUSIX MHPOBOM U OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOICTBE MUpa U 00IIECTBA;

2) TpaKIaHCKOTO BOCTTUTAHMUS:

MPEACTABICHUSI O COLMAIbHBIX HOPMAaxX M MpaBUiIaX MEXKIUNYHOCTHBIX
OTHOIIIEHUII B KOJUIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, YyUeOHO-UCCIEeI0BaTENbCKOW, TBOPUECKON M JAPYTUX BUAAX JEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEILHOCTH MPU BBHIMOTHECHUH YUCOHBIX,
MO3HABATEIbHBIX 3374, BBIMOJHEHUH XWMHUYECKUX HSKCICPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMONOHMMAHUIO U B3aMMOIIOMOIIM B MpOILecce
ATON y4eOHOW NEeATEeIbHOCTH, TOTOBHOCTU OIEHUBATh CBOE IMOBEACHUE U TMOCTYIKH
CBOMX TOBApUILECH C MO3UIIMHM HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS
IIOCJIEICTBUH IOCTYIIKOB;

3) LIEHHOCTH HAyYHOT'O MO3HAHUS:

MHPOBO33PEHYECKUX TMPEACTABICHUN O BEHIECTBE W XHUMHYECKOW pEaKIHH,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABISIOIIMX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpA, MPEJCTaBIeHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPO/Ibl, B3AUMOCBS3SIX YeJIOBEKa C IPUPOIHON Cpeoil, O
pOJI XUMUH B TTIO3HAHUU ATUX 3aKOHOMEPHOCTE;

MO3HABATEJbHBIX MOTHBOB, HAMPABJICHHBIX HA TMOJyYEHHUE HOBBIX 3HAHUU MO
XUMUU, HEOOXOIUMBIX 7151 O0BSICHEHUS HA0II0JaEMBIX MTPOIIECCOB U SBJICHUI;

MO3HAaBaTEIbHOM, MH(OOPMAIIMOHHOW W YMUTATENbCKOW KYJIbTYPhl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEILHON padOThl C Y4EOHBIMU TEKCTAMU, CIIPABOYHOU JTIUTEPATYpPOH,
JOCTYTHBIMU TEXHUYECKUMHU CPEICTBAMU UH(POPMAIMOHHBIX TEXHOJIOTHIA;

uHTEepeca K OOYYEeHMI0O M TO3HAHUIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH U
CITOCOOHOCTH K caM000pa30BaHUI0, IPOCKTHONW U MCCIIEI0BATEIBCKON JAEATEIbHOCTH, K
OCO3HAHHOMY BBIOOPY HAIMPABJICHHOCTH M YPOBHSI OOYUYEHUS B TaJIbHEHUIIIEM;

4) popmupoBaHus KyJIbTYPHI 30POBB:

OCO3HAHHUSI LIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO,
YCTaHOBKH Ha 3JI0POBBIN 00pa3 KU3HU, OCO3HAHUS MMOCIECICTBUI U HEMPHUITHUS BPEIHBIX
NpUBBIUCK (YHMOTPEOJCHHS aJIKOTOJII, HApPKOTHUKOB, KYpPEHHUs), HEOOXOIUMOCTH
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COOMIOICHNS TIPaBMJI OE30MACHOCTH MPHU OOpalICHUH ¢ XMMHYECKHMHU BEIIECTBAMH B
OBITY W peajbHOI KU3HU;

5) Tpy10BOTO BOCITUTAHUS:

MHTEpeca K MPaKTUYECKOMY H3Yy4EeHHMIO Ipodeccuil u Tpyaa paziMyHOro poja,
yBaXEHUE K TPYAY M pe3yjbTaTaM TPYAOBOW AESITEIbHOCTH, B TOM YHCIIE HA OCHOBE
NpPUMEHEHUS MPEAMETHBIX 3HAHUM MO XMMHH, OCO3HAHHOTO BHIOOpA MHAMBUAYAIBHOM
TPACKTOPUMU TPOJODKEHHS 00pa3oBaHUA C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCHemHOoN
npodeccHOHaNbHON JEATETbHOCTH W Pa3BUTUS HEOOXOIUMBIX YMEHHM, TOTOBHOCTh
a1IalTUPOBAThCA B MPO(ecCHOHABHOM cpesie;

6) 5KOJOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTUYECKHU 1L1€JIeCO00PA3HOT0 OTHOIICHUS K MPHUPOJAE KaK MCTOUYHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAHUS LICHHOCTH 3JI0POBOr0 U 0€30MaCHOTO
oOpa3za >KHM3HU, OTBETCTBEHHOIO OTHOLIEHUS K COOCTBEHHOMY (DHU3UUYECKOMY U
NICUXUYECKOMY 370pPOBBIO, OCO3HAHMS LEHHOCTH COOJIIOJECHHSI IpaBuil O€30MacHOro
NOBEACHUS MPHU paboTe C BEIIECTBAMH, a TAKKE B CUTyallUsAX, YTPOXKAIOIINX 3J0OPOBbIO
Y JKU3HU JIIOACH;

CHOCOOHOCTH MPUMEHATh 3HAHMS, MOJIydaeMble NpPU HW3YYEHUU XUMHH, I
pElIeHHs 3a/lay, CBSA3aHHBIX C OKPYXalollel MPUPOIHON Cpenoi, MOBBIIMICHUS YPOBHS
AKOJIOTHYECKON KYyJIbTYphbl, OCO3HaHHUS TJOOAJBHOIO XapakTepa HSKOJOTUYECKUX
npo0sieM U MmyTel UX perieHus: HOCPECTBOM METOJIOB XUMUH;

HKOJIOTMYECKOTO MBIIIUIEHHSI, YMEHHSI PYKOBOJCTBOBATHCS UM B MIO3HABATEIbHOM,
KOMMYHHUKAaTHBHOW U COLIMAJIBHOM IIPAKTUKE.

METAIIPEMETHBIE PE3YJIbTATDI

MeTtanpeMETHBIC pPe3yJIbTaThl OCBOCHHUS 00pa30BaTEIbHONH MpPOrpaMMBI II0
XUMUHU OTPAKAIOT OBJIAJICHHE YHHUBEPCAIBHBIMU IMO3HABATEIIBHBIMY JACHCTBUSIMH, B TOM
YyHpcIe:

1) Ga30BbIC IOTMUECKHUE ICHCTBHS:

BBISBJISITH IPUYUHBI M CJICICTBUS MMPOCTHIX XUMHYCCKUX SBIICHHIA;

OCYIIECTBJIATh CPAaBHEHHE, KJIACCU(DHUKAIINI0O XUMUIECKUX BEIIECTB IO 3a/IaHHBIM
OCHOBAHMSM U KPUTEPHUSIM JIJISI YKa3aHHBIX JIOTHYECKUX OTEpaIuii;

CTPOUTh  JIOTHYECKOE  CYXKIEHHE TIOCJIe  MPEABAPUTEIBLHOTO  aHau3a,
BKJTFOYAFOIIICE YCTAHOBJICHUE MIPUYNHHO-CIICJICTBCHHBIX CBSA3CH

co3/1aBaTh, MPUMEHITh M MPE0oOPa30BBIBATH 3HAKU M CHMBOJIBI, MOJCIIH U CXCMBI
JUTSI peIICHUsT y4eOHBIX 1 TTO3HABATEIIbHBIX 33124 C TTIOMOIIBIO 11e/1arora;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHMHYCCKMX TIPOIIECCOB M  HX
IIOCJIEICTBHS,

2) 0a30BBIC UCCIIEAOBATEILCKUE ACHCTBHS:

C MOMOIIIBIO TIeIarora MPOBOAUTHE XUMHUYCCKHUN OMBIT, HECIIOKHBIN SKCIIEPUMEHT,
JUTSL YCTaHOBJICHUSI OCOOCHHOCTEH 00BbEKTa U3YUCHUS, TPUUIUHHO-CIICICTBEHHBIX CBSI3EH
Y 3aBUCHUMOCTEN 00BEKTOB MEXAY COOOIA;

C TIOMOIIBIO TIEJArora WM CaMOCTOSTEIBLHO (opMyaupoBaTh OOOOIICHHS H
BBIBOJIBI TIO pe3yJIbTaTaM MPOBEICHHOTO HAOJIOICHMS, OTIBITA;
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3) pabota ¢ uHpOpMAaIUEH:
BBISIBJIATH JAePUINUTHI MHPOPMAIH, NaHHBIX, HEOOXOJUMBIX IJI PEIICHUs
IIOCTABJICHHOM 3a/1a4M;
npeoOpa3oBbIBaTh UH(GOPMAIIMIO U3 OJHOIO BHUJIa B APYrou (Tabauiy B TEKCT
M 1Ip.);
UCKaTh WM OTOMpaTh MHPOPMALMIO WIN JAHHBIE U3 HUCTOUYHUKOB C YYETOM
peI0KEHHON YyUeOHOH 3a7jau U 3aJJaHHbIX KPUTEPUEB.

OmnasieHue YHUBEPCATBHBIMHU YIEeOHBIMI KOMMYHHUKATUBHBIMH JICHCTBUSMU:

OpraHU30BbIBATh y4eOHOE B3aMMOJICHCTBUE B TPYIIe (OMpeaessiTh OOITUe IeIH,
pacmpenensTh poiiu, J0rOBapUBATHCS APYT C IPYTOM H T. 11.).

C TIOMOIIBIO TIEAarora Wik CaMOCTOSTEILHO COCTABIISATh YCTHBIE U MUCHbMEHHBIC
TEKCTBl C WCIOJL30BAHMEM WUTIOCTPATHUBHBIX MAaTEPHAIOB JUIsl BBICTYIUICHHUS TIEPE.
ayIUTOPHUEN;

OpraHU30BBIBaTh y4YeOHOE COTPYJAHHYECTBO W COBMECTHYIO JACATEIHHOCTH C
YYHUTEJIEM M CBEPCTHHKAMU; paboTaTh MHIWBHAYAJIbHO W B TPYIIIE: HaXOIUTh oOIIee
pelieHre W pa3pemarb KOH(MIMKTHI Ha OCHOBE COTJIACOBAHMS IIO3WIMK M ydeTa
UHTEPECOB; (OPMYIHPOBATH, APTyMEHTUPOBATh K OTCTAaUBATh CBOE MHEHUE;

OILICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOUIUI MPOIYKT, MPHHUMATH M Pa3JIeiiiaTh
OTBETCTBEHHOCTbH U MPOSBIISATH TOTOBHOCTH K TIPEIOCTABICHUIO OTUYETA IEPE TPYIITION.

OmaieHne YHUBEPCATBHBIMHU YICOHBIMH PETYIISTHBHBIMU JCHCTBHSIMHU:

oOHapyxuBaTh W (QOPMYIHpPOBATH Y4eOHYIO TPOOJIEMY, ONPENeNsITh Ielb
y4eOHOM JIeSITCIHFHOCTH;

BIIAJICTh OCHOBAMHM CAMOKOHTPOJIS, CaMOOIICHKH, NPHUHATHUS PEIICHUA U
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOPA B YUECOHON M TTO3HABATEIHLHOM NESITEIHOCTH;

COOTHOCUTH CBOW JEHCTBHSI C IIAHUPYEMBIMH DPE3yJIbTaTaMH, OCYIIECTBISATH
KOHTPOJb CBOCH JEATETLHOCTH B TMPOIECCe AOCTIKEHUS pe3yiabTaTa, OMPEIEsITh
CIOCOOBI ICUCTBUI B paMKaX MPEIOKEHHBIX YCIOBUI U TpeOOBaHMIA, KOPPEKTUPOBATH
CBOM JICCTBUS B COOTBETCTBUH C M3MEHSIOIICHCS CUTYaIIUCH;

JaBaTh aJCKBaTHYIO OIICHKY CUTYyaIluu U Tpe/jlarath IjiaH €€ N3MCHCHHS,

NPEABUACTh TPYJAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IPU PEIICHUH YYCOHOU
3a/1auu;

MOHUMATh MPUYHMHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbId pe3ysbTar
JESITEILHOCTH, OTPENEISATh TMO3UTHBHBIE W3MEHEHUS W HampaBleHUs, TpeOyromiue
naabHeHIe padoThI;

OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €0 MHEHUIO.

IMTPEAMETHBIE PE3VYJIbTATDI

B coctaBe npeaMeTHBIX pe3yJbTaTOB MO OCBOCHUIO 0053aTEILHOTO COJEPKaHUS,
yCTaHOBIIGHHOTO JaHHOW DenepanbHOil pabouell MporpaMMou, BBIIEISIOT: HAYyYHbBIC
3HAHWS, YMEHHS W CIIOCOOBI ACHCTBUH, crenuduyueckue aisd yd4eOHOro mpeaMera
«XuMUsD», BUABl ACATEIBHOCTU IO MOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETALINHU,
npeoOpa30BaHUIO M TPUMEHEHHIO B PA3JIMUYHBIX YUEOHBIX M HOBBIX CUTYaIIUSIX:
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MPEJCTABICHUE O 3aKOHOMEPHOCTSIX W II03HABAEMOCTU SIBJICHUN MPUPOIBI,
NOHNUMaHUE OOBEKTHMBHOW 3HAYMMOCTA OCHOB XHWMHUYECKOW HAyKd Kak oOOJacTu
COBPEMEHHOT'O €CTECTBO3HAHUS, KOMIIOHEHTAa OOIIEeH KyJbTYpbl M MNPaAKTUYECKOU
NESATeIbHOCTU YeJIOBEKa B YCJIOBHUSAX COBPEMEHHOr0 OOIleCTBa; MOHWMAaHHE MeECTa
XUMUHU CPEJIU JIPYTUX €CTECTBEHHBIX HAYK;

BJIQJICHUE OCHOBAMM IOHSATUMHOIO armapara U CUMBOJIMYECKOrO S3bIKa XUMUU
JUIsL cCOCTaBIeHUs POPMYIT HEOPTaHUUYECKHUX BEIIECTB, YPABHEHUN XUMUYECKUX PeaKIui
(c omopoil Ha aaropuTM YYeOHBIX [EWCTBMIf); BIAJCHUE OCHOBAMU XHUMHUYECKOM
HoMmeHKnatypel (IUPAC u TpuBManbHON) MU yMEHUE HCHOJIB30BATH €€ I PEIICHUS
y4e0HO-TI03HaBATEIbHBIX 3a7]a4 C TOMOIIBI0 YUUTENS; YMEHHE HCIIOIh30BATh MOJICTH
JUIsE OOBSCHEHUS CTPOEHUS aTOMOB W MOJEKYJ1 IO alrOpUTMy C OINOpOH Ha
OTIpeICIICHHUS;

MPEJCTABICHUE O CUCTEME XMMUYECKUX 3HAHUM U YMEHUE C MOMOIIBIO YUUTEIIS
NPUMEHSITh CUCTEMY XUMUYECKUX 3HAHWUI /JisI YCTAaHOBJICHHUS B3aUMOCBSI3EH MEXIy
U3YYECHHBIM MaTe€pUaioM M MpU TOJYyUYCHHH HOBBIX 3HAHWI, a TakKe B Mpolecce
BBITIOJTHEHUSI Y4YeOHBIX 3aJaHhuii W TMpu paboTe ¢ MCTOYHUKAMU XUMHUYECKOU
uH(pOopMaIK, KOTOpasi BKIIOYAET:

BOKHEHUIINE XWMHUYECKHUE TOHSATHA: XUMHUUYECKUU DJIEMEHT, aTOM, MOJIEKYJia,
BEILIECTBO, IPOCTOE€ U CJOKHOE BEIIECTBO, OJAHOPOAHAS W HEOJHOPOAHAs CMECh,
OTHOCHUTEJIbHBIE aTOMHAasi W MOJEKYJSpHas Macchl, KOJHMYECTBO BELIECTBA, MOJIb,
MOJIIpHAasi Macca, MOJIAPHBIM 00beM, OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJIb (CpeaHsis),
XUMHYECKasi PpEAKUHUs, peaklUu COEAUHEHHUS, PEaKUUH Pa3JIOKEHUS, pPEaKIHUH
3aMeIIeHUs], peakIuu 00MeHa, TeTIoBO A((EeKT peakiuu, dK30- U IHAOTCPMUIECKUE
peakiuu, pacTBOP, MaccoBas JI0Js XMMUYECKOTO 3JIEMEHTAa B COCIMHEHHH, MaccoBas
JI0JISI ¥ TIPOLICHTHAsI KOHLIEHTPAIIMS BEIIECTBA B PACTBOPE, PO aTOMa, SJICKTPUUECKUMA
CJIOM aTtoma, aTOMHas OpOWTalb, paauyC aToMma, BaJCHTHOCTh, CTEMEHb OKHUCJICHUS,
XUMUYECKasi CBSI3b, AJIEKTPOOTPHUIIATEIILHOCTD, MOJIAPHASsT U HEMOJSpHAs KOBaJEHTHAas
CBSI3b, MOHHAs CBSI3b, METAJUIMYECKAs CBs3b, KPUCTAJUIMYECKasl pelnieTka (aToMHas,
WOHHAs, METaJUIMuecKas, MOJICKYJIApHas), WOH, KaTHOH, aHWOH, JJICKTPOJUT U HE
AJEKTPOJIUT,  AJCKTPOJUTHYECKAs]  JTUCCOLMAIMS, peaKIMd HWOHHOTO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEaKIMH, OKHUCIUTEIh U  BOCCTAHOBUTEIIb,
OKHCJICHME W BOCCTAHOBJICHUE, AJIEKTPOJIU3, XUMHUUECKOE paBHOBECHE, OOpaTUMBbIC U
HeoOpaTUMBbIE PEaKIMH, CKOPOCTh XMMHYECKOW pEeaKIMH, KaTaliu3aTop, MPeaeibHO
nonyctumas konuentpauus (I11K), koppo3ust MeTanios, CIUIaBbl;

OCHOBOTIOJIAraloINe 3aKOHbI XUMHH: 3aKOH COXpaHEeHHUs Macchl, [leprnonnueckuii
3akoH [[. 1. MenaeneeBa, 3aKk0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOTapo;

TEOPUU XUMHUU: AaTOMHO-MOJIEKYJSIpHAs TEOPHs, TEOpPUSl DIECKTPOIUTUYECKOU
JTUCCOMAIINY, a TAKKE MPEJICTABICHUSI O HAYYHBIX METOJIaX MO3HAHMS, B TOM YHUCIIE
AKCIEPUMEHTANIbHBIX U TEOPETHUUECKUX METOJaX HCCJIEIOBAHUS BEIIECTB U U3YUYCHUS
XUMHUYECKUX PEaKIIUK;

MPEJCTABICHHUE O MEPUOJUIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB
(pamuyc aroma, OAJIEKTPOOTPHUIIATEIIBHOCTh), MPOCTHIX M CIIOXHBIX BEIHIECTB OT
MOJIOXKEHUsI dJIeMeHTOB B Ilepuoamdeckoit cucteMe (B MasibIX MEPHOJIaX M TJIABHBIX
MOATPYNIax) U 3JIEKTPOHHOTO CTPOSHUSI aTOMa; YMEHHE OOBSICHSATH CBSA3b MOJOXKCHUS
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aneMeHTa B llepuoanyeckoil cUCTEME € YHMCIOBBIMU XapaKTEPUCTUKAMH CTPOECHUS
aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsj s1apa, oOlLlee YUCIO 3IIEKTPOHOB),
pacupeneneHueM 3JEKTPOHOB IO HSHEPreTUYECKUM YPOBHSIM aTOMOB IHEPBBIX TpPEX
NEPUOJOB, KaIKs U KaJlbLMs; KIacCU(PUUHUPOBATH XUMUUECKUE DJIEMEHTHI C ONOPO Ha
onpeaeneHus: Gu3nUeCKoro cMbiciaa HUGPOBBIX JAHHBIX NEPUOANUECKON TaOIHIIbL;

yMEHHUE KJIACCU(DUIMPOBATH XUMUYECKHUE DJIEMEHThI, HEOPraHMYECKUE BEIECTBA
U XUMUYECKHE PEAKLIHUH C ONOPOM HAa CXEMBbI; ONPENEHATh BAJIEHTHOCTh U CTENEHb
OKHCJICHHUSI XUMUYECKUX AJIIEMEHTOB, BUJ XUMHUUYECKOUN CBSI3U M THUIl KPUCTAJUTMYECKON
CTPYKTYpBI B COEIMHEHUSX, 3apsi/l MOHA, XapaKTep CPeabl B BOJHBIX PACTBOPaX BEUIECTB
(KHCIIOT, OCHOBAaHMIi), OKHCIHUTEIb M BOCCTAHOBHUTENb [0 QJITOPUTMY Y4EOHBIX
JICUCTBUH;

yMEHHE XapaKTepHu30BaTb C OMOPOM Ha cxeMy (QU3WYECKHE U XUMHUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOJI, 030H, BOJOPO, rpaduT, aiMa3, KpEMHUH, a3oT,
docdop, cepa, XJop, HATpUW, KaldWil, MarHui, KaiablUi, aJTIOMHHHI, XeJIe30) M
CJIOXHBIX BEILIECTB, B TOM YHCJIE UX BOAHBIX PACTBOPOB (BOAA, aMMHUAK, XJIOPOBOJIOPOJ,
CEPOBOJIOPO, OKCHJBI U THAPOKCUIABI MeTauioB I - I[IA rpynm, amomunus, meau (1),
nuHkKa, xenes3a (II u II), okcuasl yrnepoaa (I u IV), kpemuus (IV), azota u gocdopa
(I u V), cepet IV u VI), cepHucras, cepHas, a3oTuctas, a3oTHas, ¢ocdopHasi,
yTOJIbHAsI, KPEMHUEBAsI KUCJIOTA U UX COJIN); OMUCHIBATH C OMIOPOM Ha IUIaH U KIIOYEBbIC
CJIOBa; YMEHHUE MPOrHO3UPOBATh U XapaKTEPHU30BATh CBOKWCTBA BEIIECTB B 3aBUCUMOCTHU
OT MX COCTaBa M CTPOEHHUS IOCJE MPEABAPUTEIBLHOIO aHajau3a IMOoJ PYKOBOACTBOM
nejarora, NPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT HMX CBOWMCTB, BO3MOXHOCTb
IPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B Pa3JINYHBIX YCIOBUSX, BIUSHUE BEILIECTB U
XUMUYECKUX MPOLECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOLLYIO IPUPOJHYIO CPELY;

YMEHHE COCTaBIIATh MO 00pasily, cXeMme, aJrOpUTMy YYeOHBIX JeHCTBHIA
MOJIEKYJISIpHbIE 1 MOHHBIE YPABHEHUS PEAKLU (B TOM YKCIIE PeakUnii HOHHOTO OOMeHa
U OKHUCIIHUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKUUHN), WUIIOCTPUPYIOIIUX XHUMHUYECKUE
CBOWCTBA W3YYCHHBIX KJIAcCOB/TpyNn HEOPraHWYECKHX BEIIECTB, a TaKKe
MOJATBEPKAAIOUIUX T€HETUYECKYIO B3aUMOCBS3b MEXKI1Y HUMU;

YMEHUE BBIYUCISATH OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJISIPHYIO Macchl
BELIECTB, MACCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTAa B COCAMHEHHH, MACCOBYIO JIOJIIO
BEIIECTBA B PacTBOpPE, KOJIMUYECTBO BEIIECTBA U €r0 Maccy, 00bEM ra3oB ¢ ONOpPOM Ha
oOuiue Gpopmyabl; yMEHHE IPOBOAUTH PACUEThI [0 YPABHEHUSIM XUMUYECKUX PEAKIUN U
HaXOJUTh KOJMYECTBO BELIECTBA, 00BEM M MacCy PeareéHTOB WK MPOIYKTOB PEAKIIUU C
OTIOPO¥ Ha 00pa3er], aNroOpUTM yUeOHBIX JCHCTBUI;

BJIaJICHUE OCHOBHBIMHM METOJIAMH HAYYHOT'O MTO3HaHUA (HAOJII0IEHUE, U3MEPEHHE,
AKCIIEPUMEHT, MOJEIIMPOBAHUE) NPH H3yYEHHH BEIIECTB M XMUMHYECKUX SIBJICHUU C
OTOPOM Ha aIrOpuUTM Y4eOHBIX ACUCTBUN; yMeHHE CHOPMYIHMPOBATH MpPOOJIEMy U
OPEAJIOKUTh MYTH €€ PEIICHHUs] C IMOMOIIbI0 MEeJarora; 3HaHHE OCHOB O€30IMacHOM
paboThl C XWUMHUYECKMMH BEIIECTBAMHM, XHMHUYECKOW IMOCYIOHM U J1abopaTOpHBIM
000pyI0BaHUEM;

HaJIM4YMe MPAKTUYECKUX HABBIKOB IJIAHUPOBAHMS M OCYIIECTBIICHUS CIEAYIOIINX
XUMUYECKUX HKCIIEPUMEHTOB IMOJ PYKOBOJCTBOM YUHUTENsl C OOCYXXKJIEHUEM ILlaHa
paboThI WJIK COCTaBJICHUEM TaOJIULIbI:
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W3Y4YCHUE U ONUCAaHNE (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C (PU3MUECKUMHU ¥ XUMHUECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE IPU3HAKH MMPOTCKAHUS XUMUICCKUX PEaAKITUH;

H3Y4YCHHUE CIIOCOOOB pa3/ielieHUsT CMECeH;

MOJTYYCHHUE KUCIIOPO/Ia U U3YUEHUE €TO CBOMCTB;

MOJIy4€HHE BOJIOPOJa U U3yUEHUE €r0 CBOMCTB;

MOJIy4€HHE YTIJIEKUCIIOTO ra3a u U3y4eHUe ero CBOMCTB;

MOJIy4eHHE aMMHaKa U U3y4eHHE ero CBOMCTB;

PUTOTOBJICHUE PACTBOPOB C OIPEACICHHOW MacCOBOM J0JEH pPacTBOPEHHOTO
BEIIECTBA,;

MCCJICIOBAHNE M ONMCAaHUE CBOWCTB HEOPTAaHWYECKUX BEIIECTB PA3ITHYHBIX
KJIACCOB;

MPUMEHEHUE HWHIUKATOPOB (JlakMyca, MeTujopaHxa W ¢deHondranenHa) s
OTIpeIeIICHNS XapaKTepa CPeIbl B paCTBOPaX KUCJIOT U IICIIOYCH;

M3Y4YCHUE B3aMMOJICUCTBHS KHCIOT C METaUlaMH, OKCHIAMH METaJIJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMHA OCHOBAHUSMH, COJISIMH;

MOJTYYCHUE HEPACTBOPUMBIX OCHOBAHHIA;

BBITECHEHHUE OJTHOTO METajlIa IPYTUM U3 PacTBOPaA COJIH;

uccienoBanue aM(pOTepHbIX CBONCTB TMAPOKCUIOB AIFOMUHUS U ITUHKA,

pEelIeHHe  HKCIEPUMEHTAJIbHBIX 3a7ad 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPTraHUYECKUX COCTUHEHUN);

pEeIIeHHEe  OJKCIEPUMEHTANBHBIX 3a7ad M0 TeMe  «DIEKTPOIUTUYECKAS
JTUCCOTIHAITISY;

pEIIeHe IKCIIEPUMEHTAIBHBIX 33/1a4d 1Mo TeMe «Bakneilmne HeMeTalisl U uX
COCIUHCHUS;

pEIIeHNe SKCIEPUMEHTAIBHBIX 3a/ad Mo TemMe «BakHelmme MeTamisl U uX
COCTUHCHHUSI;

XUMHUYECKUE SKCTICPUMEHTHI, WIUTIOCTPUPYIONINE MPU3HAKY TPOTEKAHUS PEaKIIUn
MOHHOT0 0OOMEHa;

KauyeCTBEHHBIC PEAKIMW Ha NPHCYTCTBYIOIIMEC B BOJHBIX PacTBOpax HOHBI:
XJopua-, Opomua-, uomua-, cyibdar-, docdar-, kapOoOHAT-, CHIUKAT-aHUOHHI,
TUJPOKCUA-UOHBI, KaTUOHBI aMMOHMS, MarHus, KajbllUs, aJlOMUHMS, *Kejesza (2+) u
xenesa (3+), meau (2+), MUHKA,

YyMEHUE TPEACTABIATh PE3yJNbTaThl JOKCIEpUMEHTa B (OpMe BBIBOJOB,
JI0KA3aTeNbCTB, TPa(UKOB U TAOJIHUIT U BBISBIISATH YMITUPUIECKUE 3aKOHOMEPHOCTH;

BIIAJICHUE MPaBWJIAMHA O€30MaCHOTO OOpAIICHUS C BEMIECTBAMHU, UCTIOIB3YEMbIMU
B TIOBCEJHEBHON JKM3HU, a TaKKe TMpaBWJIAMHU TIOBEJCHUS B IEIAX COEpeKCHUS
3I0POBBbSl W OKPYJKAaIOMIeW NPHUPOAHOW Cpenbl; TMOHMMaHWe Bpeaa (OmacHOCTH)
BO3JICHCTBHSI Ha >XWUBBIC OPTaHWU3MBI OIPEJCICHHBIX BEIIECTB, a TAKXKE CIIOCOOOB
YMEHBIIICHUSI ¥ TPEIOTBPAIICHUS WX BPEIHOTO BO3JICUCTBHS; TOHMMAaHHWE 3HAUCHUS
KUPOB, OCITKOB, YTJICBOIOB ISl OPTaHU3Ma YeJIOBEKa;

BJIQJICHNEC OCHOBAaMH XUMHUYECKOH TI'PaMOTHOCTH, BKJIIOYAIONIEH yMEHHUE
NPaBUJIBHO MCIOJB30BaTh HW3YYEHHBIC BEIIECTBA M MaTepHaibl (B TOM YHCIIE,
MUHEpaJIbHBIC YI0OpPEHUS, META/UTbl M CIUIABBI, MPOAYKTHI IMEpepabOTKH TPHPOIHBIX
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UCTOYHHUKOB YTJIEBOJOPONOB (YIJiA, MPUPOAHOTO Ta3a, HEPTH) B OBITY, CEIBCKOM
XO35MCTBE, Ha MPOU3BOJCTBE; YMEHHUE MPUBOAUTH [PUMEPHl  MPABUIBLHOTO
UCIIOJIb30BaHUS U3YUYEHHBIX BELIECTB U MAaTEPUAJIOB;

YMEHHUE YCTaHABIMBATHh CBA3M MEXKIY PEaJbHO HAOII0JA€MbIMU XUMUYECKUMHU
ABJICHUSIMU M TPOLECCAMU, IPOUCXOMASIIMMHU B Makpo- U MHUKPOMHUpPE, OOBSACHATH
OPUYUHBI MHOTOOOpa3usl BEIIECTB, YMEHUE HHTETPUPOBATh XUMUYECKHE 3HAHUS CO
3HAHUSAMU JAPYTUX YUEOHBIX IPEIMETOB C TOMOIIBIO NIEAArO0ra;

OpeacTaBiIeHue o cdepax MNpoPecCHOHANbHON MAESTEIbHOCTH, CBSA3aHHBIX C
XUMHEH UM COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMM Ha JIOCTHXKEHUSX
XUMHUYECKON HAyKd; HaJUuuMe OmnblTa paboThl C pPa3IUYHBIMU HMCTOYHHUKAMH
uHpOpMaIMU O XUMHUM (HAy4HO-TIOMYJIApHAs JIMUTEpaTypa, CIOBapH, CIPaBOYHMKH,
UHTEPHET-PECYpPChI) C ONOpPOM Ha aJIrOpUTM: YMEHHE OOBEKTHMBHO OLICHHBATh
UH(OPMAIIUIO O BEIIECTBAX, UX MPEBPALIECHUAX U MPAKTUIECKOM NPUMEHEHHH.

TpeOoBaHusA K MpeAMETHBIM pE3yJbTaTaM OCBOEHHUs Y4eOHOro mpeaMera
«Xumus», pacrpeiesieHHbIE 10 rojilaM 00y4YeHus

PesynbraTel 1mo rogam (GOpMyIHMpPYIOTCS IO NPUHLMIY J00aBJIEHHS HOBBIX
pe3yJbTaTOB OT roja K TOJy, YK€ Ha3BaHHbIE B MPEAbIAYIIMX roAax IMO3HUINH, Kak
IPaBUJIO, JOCIOBHO HE MOBTOPSIIOTCS, HO YUUTHIBAOTCS (PE3yJIbTaThl OYEPETHOrO Toja
10 YMOJIYAHHUIO BKJIIOUYAIOT PE3YJIbTAThI IPEABIAYIINX JIET).

8 KIIACC

pacKphIBaTh CMBICII OCHOBHBIX XHMHYECKHUX TIIOHATHWA: aToOM, MOJIEKyJa,
XUMUYECKUN 3JIEMEHT, TIPOCTOE BEIIECTBO, CIIOKHOE BEIMIECTBO, CMECh (OTHOPOAHAS U
HEOJTHOPOJIHAS), BAJICHTHOCTh, OTHOCHUTCIIbHAS aTOMHAas W MOJICKyJsIpHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasl JOJIST XUMHUYECKOTO JIEMEHTa
B COCIMHEHUHU, MOJAPHBIK OO0OBEM, OKCHJ, KHUCJIOTa, OCHOBaHHE, COJb,
*3EKTPOOTPHUIIATENHHOCTH ™, CTENIEHb  OKHWCJICHUS,  XUMHUYECKas  peakius,
KJaccu(uKausl peaklMii: peakiuu COCAMHEHHS, PEAKIUU Pa3NOKEHHs, pPEaKIuu
3aMeIlIeHUs], PEaKIui 00MEHa, SK30- U SHJOTEPMUUYECKHE PEaKIUu; *TeruioBoil a3 dexT
peakuuu™; aapo atoma, dJIEKTPOHHBIN CJIOW aromMa, aTOMHAasi OpOUTalb, paluyC aToMa,
XUMUYECKasl CBS3b, MOJSIPHAS W HETOJSpHAsT KOBAJICHTHASI CBsI3b, HOHHAS CBS3b, MOH,
KaTHOH, aHWOH, PacTBOpP, MaccoBas JOJIS BemiecTBa (MPOIEHTHAS KOHIIGHTpAIus) B
pacTBopE;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX TMOHATHNA (M. m. 1) m
MPUMEHSTH 3TH MIOHATHS MPU OTIMCAHUH BEIIECTB M KX MPEBPAIICHHIA;

UCITOJIB30BaTh XMMHYECKYI0 CHUMBOJIMKY JJIi COCTABJICHHS (OPMYJ BEIIECTB,
MOJICKYJIIPHBIX YPaBHCHUH XMMHUCCKUX PEAKIIHA, FJICKTPOHHOTO OaaHca;

OTIpEIEIATh BaJICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCIUHEHUSX; CTEIICHb
OKHUCJICHHUS JICMCHTOB B OWHAPHBIX COCIMHCHHSX C OIMOPOW HAa ONpENICICHUS, B TOM
YHUCJI€ CTPYKTYPUPOBAHHBIE; MPUHAIUIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KIAcCy
CoeMHEeHU 1o ¢GopMmyiaM; BHUJ XUMHUYECKON CBs3M (KOBAJICHTHAassT W HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

UMETh TPEACTABJICHHE O CUCTEME XUMHUYECKHUX 3HAHUN, YMETh C TOMOIIBIO

22



YUUTENS] IPUMEHSTh CUCTEMY XUMUYECKUX 3HAHWH, JUIsl YCTAHOBJICHUSI B3aUMOCBSI3U
MEXy U3YYEHHBIM MAaTepHUAJIOM U MPU MOJYYEHUN HOBBIX 3HAHUH, a TaKKe Ipu padbote
C HWCTOYHUKAMU XuUMHYecKOM wuHpopmanuu. OpUEHTUPOBATHCS B TMOHATUSAX U
oTepupoBaTh UMU Ha 6A30BOM YPOBHE, TPUMEHSIThH IIPU BHITIOJTHEHUN YUCOHBIX 3aJaHU
U PEIICHUH PACUETHBIX 3aJa4 C OMOpPOil HA aNrOpUTM y4eOHBbIX JAEHCTBUN M3yUEHHbIE
3aKOHbBI M TEOpHUU: 3aKOH coxpaHeHus Maccel, Ilepuogmueckuit 3akon J[.H.
MenpeneeBa, *3aK0H MOCTOSIHCTBA COCTaBa™, 3aKOH ABOraipo; aTOMHO-MOJIEKYJIIpHast
teopus. COOTHOCUTH 00O3HAUYEeHHs, KOTOphle MMeroTcs B Tabmune «llepuoamueckas
cuctemMa  xumuyeckux — anemeHtoB  J. M.  MengeneeBa» ¢ 4YHCIOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsj siapa,
o0111ee YMCIo JIEKTPOHOB M paCIpeIesIeHHEe UX 10 AIEKTPOHHBIM CIIOSIM);

KIacCu(UIMpPOBaTh XUMUYECKHUE DJEMEHTHI, HEOPTaHHMYECKHE BEIIECTBA;
XUMUYECKUE peakiuu (10 YUCIY M COCTaBy Y4YacTBYIOIIMX B PEaKIMU BEHIECTB, IO
TEII0BOMY 3(P(EeKTy, M0 U3MEHEHUIO CTENEHU OKHUCIICHHS XMMHUYECKUX 3JIEMEHTOB) C
ONOPOU HA CXEMBI,

XapakTepu3oBaTh (OMUCHIBaTh) OONIME XUMHUYECKHE CBOMCTBAa  BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPKJIasi ONMUCAHKUE MPUMEPAMHU MOJICKYJSAPHBIX YpaBHEHUI
COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMI C OMOPOIl HA CXEMBI;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX COCTaBa M CTPOCHUS;
BO3MOKHOCTH MPOTEKAHHUS XMMHYECKUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBUSX IMOCIE
IPEeIBApUTETHLHOTO 00CYKICHHUS C MEIaroroMm;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHYECKOI'0 3JIeMEHTa Mo (opMysie COeIUHEHUS; MACCOBYIO JIOJIIO
BEILIECTBA B pPAcTBOpE; MPOBOAUTH PACUEThl MO YPABHEHUIO XUMHUYECKOW pPEaKLIHUH C
ONOPOU Ha aJTOPUTM;

MIPUMEHSTh OCHOBHBIC OINEpPAIMU MBICIUTEILHON NESITENbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHUE, O0000IlIeHHe, cucTemMaTu3alus, Kiaccuukaius, BbISIBICHUE
MPUYMHHO-CJICICTBEHHBIX CBSI3€H — JUIsl M3y4YEHUSI CBOWMCTB BEIIECTB U XUMHUYECKHUX
peakiMii; ecTeCTBEHHO-HAY4YHbI€ METOJbl TMO3HaHUS — HaOJ0IeHHe, H3MEPEHHUE,
MOJCIMPOBAHUE, SKCIEPUMEHT *(peaibHbII M MBICICHHBIN)* T10J] PYyKOBOJCTBOM
neaarora;

CJIeIOBaTh TNpaBWJIAM TOJIb30BAHUS XUMHUYECKOW TOCYI0M W J1abopaTOpHBIM
o0opyI0BaHUEM, a TaK)Ke MpaBWiaM OOpAaIIeHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSIMU TI0 BBITIOJHEHUIO JIA00PATOPHBIX XUMUYECKUX OTBITOB MO TOJYYECHUIO U
coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOPOAA ¥ KHCIOPOJA), MPHUTOTOBICHUIO
pPacTBOPOB € ONPEAECIEHHON MAaCcCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH
U TPOBOJIUTh XUMHUYECKUE HKCHEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCIIOT C TIOMOIIbI0 WHIUKATOPOB (JTaKMycC, (EeHON(PTANCHH, METWIOPAHX U 1p.),
MOATBEPKAAIOIIMX KAYeCTBEHHBIM COCTAB HEOPraHMYECKUX BEIIECTB (KaueCTBEHHBIC
pEeaklMK Ha HOHBI) MO/ PyKOBOACTBOM I1€/1arora.

9 KJIACC

PaCKpbIBaThb CMBICII OCHOBHBIX XHWMHWUYCCKUX MMOHATHH: XUMHYCCKHHU DJICMCHT,
aTOM, MOJICKYJIa, HWOH, KAaTHMOH, AaHWOH, IIPOCTOC BCIICCTBO, CJIOXHOC BCIICCTBO,
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BaJICHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas peaKiys,
XUMHYECKas CBS3b, *TEIIOBOM 3¢ (eKT peakuuu, MOJIb*, MOJSPHBIA 00BEM, pacTBOD;
ANEKTPOJIUTHI, HEIJIEKTPOJIUTHI, JJIEKTPOIUTHYECKAsT TUCCOLMAIMS, PEAKIUU HOHHOTO
oOMeHa, KaTalMu3aTop, *XMMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE
peakuuu™, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCINUTEIb, BOCCTAHOBUTEIIb,
OKHCJICHME W BOCCTAHOBJICHUE, aJUIOTPOMNHus, amM(pOTEPHOCTh, XUMUYECKAsl CBA3b
(KOBaJIeHTHasl, WOHHAs, MeETaJUIMYecKasl), KpUCTajuIMuecKas pemeTka, *Koppo3us
METAJVIOB, CIUIaBbl; CKOPOCTh XHMHMUYECKOW peakIMu™*, TMpeaeiabHO JOMmycCTHUMas
koHuenTpanus (ITJ1K) BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKHUX MOHATUM (cM. m. 1) m
OPUMEHSATH 3T MOHATHS IIPU OMMCAHUM BEIIECTB U X IIPEBPAILCHHI;

UCIIOJIb30BaTh 3HAKM W CUMBOJIBI JUIS (PUKCAIMU PE3yJIbTaTOB HAOIIOJCHU,
COCTaBJICHHSI (pOpPMYJI BEIIECTB M YPAaBHEHH XMMHUYECKHX PEaKLUUW, 3alUCH JTaHHBIX
ycioBui 3aaad. Mcnonb3oBaTh 0003HaueHus, nuMeromuecs B Ilepuonnueckoit cucreme
U TalJulle pacTBOPUMOCTH KHCJIOT, OCHOBAHUN U COJIed B BOJI€ MJIS BBIMOJIHEHUS
3aJTaHUMN.

ONpENENsATh BAJICHTHOCTh M CTENEHb OKUCJICHUS XUMHUYECKHX OJIIEMEHTOB B
COCIMHEHMSIX PAa3IM4YHOrO0 COCTaBa; MPUHAMJIEKHOCTh BEIIECTB K OINPeAeIEHHOMY
KJIACCY COEIMHEHUM C ONMOpPOW Ha OMNPENEIEHUs, B TOM YHUCJIE CTPYKTYPUPOBAHHBIC;
BUJIbI XUMHUYECKOM CBSI3M (KOBaJEHTHAsl, MOHHAS, METANINYECKasl) B HEOPTraHUYECKUX
COCIMHEHMSIX; 3apsA]l MOHA MO XUMHUYECKOM (opMmyre; XapakTep cpeibl B BOJHBIX
pacTBOpax KHCIOT M IIEJIOYEH, *TUIl KPUCTAJUIMYECKOW pEmIETKH KOHKPETHOIO
BELIECTBA™;

packpbiBaTh  cMbIci  [lepuommueckoro  3akoHa J[.M. MengeneeBa u
J€MOHCTPUPOBATh €ro MOHMMaHUE: *ONMHMCHIBAaTh M XapaKTEepHU30BaTh* TAOIMUHYIO
¢opmy Ilepuoanueckoil CHUCTEMBI XHMHYECKMX 3JIEMEHTOB: pa3IMyaTh IOHATHS
«rnaBHasg noarpynna (A-rpynma)» U «mnobounas noarpynna (b-rpymnma)», mansle u
OOJIBIIME MEPUOIBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPbIE UMEIOTCA B MEPUONUYECKON
TabJyMIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKUX JIEMEHTOB
(cocTaB U 3apsin ajpa, o0IIee YUCIO0 SJIEKTPOHOB U PACIPEAesICHHE UX O 3JIEKTPOHHBIM
CIOsIM); *OOBSICHATH* OOILIME 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COEAMHEHUI B IpEAENiax MalbIX NEPHOJOB M TJIABHBIX MOJAIPYIIl C
y4ETOM CTPOEHHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMUYECKUE D3JEMEHTHl; HEOPraHWYECKUE BEIIECTBA;
XUMHUYECKUE peaKkuu (10 YMCIy U COCTaBy YYacTBYIOUIMX B PEAKIMH BELIECTB, I10
TerIoBoMY 3G (HEeKTy, M0 U3MEHEHHUIO CTETICHEW OKUCICHUS XMMHUYECKHUX 3JIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U crienu(UIECKue XUMUUYECKHUE CBOICTBA
BELIECTB PA3IMUYHBIX KJIACCOB, MOJTBEPXkAasi ONUCAHWE NMPUMEPAMHU MOJIEKYJIPHBIX U
MOHHBIX YPABHEHHUI COOTBETCTBYIOUIMX XUMUYECKUX PEAKIIUHI C OTIOPOM HA CXEMBI;

COCTaBJIITh YPABHEHMS AJIEKTPOIUTHYECKON AMCCOLMALMM KUCIOT, LIEI0Yed U
COJICH; TIOJIHBIE M COKpAIEHHbIE YpPaBHEHHUS peakluil MOHHOTO OOMEHa; ypaBHEHHS
peakimii, TOATBEPKAAIOIINX CYIIECTBOBAHUE T€HETUUECKON CBSI3M MEXAY BEIIECTBAMU
Pa3IUYHBIX KIJIACCOB;
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pPacKpbIBaTh CYIIIHOCTh OKHUCJTUTEIIEHO-BOCCTAHOBUTEIIBHBIX peaxknui
MIOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHca 3THX PEaKIni;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS;
BO3MOXHOCTH TPOTEKAHUS XWMHYECKHX IMPEBPAIICHUH TIOCIe TPEIBAPUTEIHLHOTO
00CYXKIeHUsI C MeIarorom;

BBIUUCIISATh OTHOCHUTEJIbHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB;
MacCCOBYIO JIOJI0 XMMHUYECKOr0 3JIeMEeHTa Mo (opMyJie COeAMHEHUS; MAaCCOBYIO JIOJIIO
BEIIECTBA B PACTBOpPE; MPOBOJAUTH PACUETHI MO YPABHEHUIO XMUMHUYECKOW peakluu C
OTOPOI Ha aJTOPUTM;

CJIEIOBAaTh TPAaBWJIAM TIOJIB30BAHUS XUMHYECKOM TOCYI0M W J1abopaTOpHBIM
o0opynoBaHUEM, a TaK)Ke MpaBWIaM OOpAIICHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSIMU TI0 BHITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO TIOJYYCHHUIO U
COOMPAHUIO ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOro ras3a);

MPOBOJIUTh PEAKIIUU, MOATBEPKIAIONINE KAUYEeCTBCHHBIH COCTAB pPAa3IMYHBIX
BCIIECTB. PACIO3HABaTh OMBITHBIM TYTEM XJIOPHA- OpOMHUI-, HOAWA-, KapOOHAT-,
docdar-, cwnmmkar-, Ccyiabdar-, THAPOKCHI-WOHBI, KATHOHHI AMMOHHS W HOHBI
U3YYCHHBIX METAJUIOB, TMPUCYTCTBYIONIME B BOJHBIX pAacTBOpPaxX HEOPTaHUYCCKUX
BEIIIECTB;

NPUMEHSTh OCHOBHBIE OIEpAllMd MBICIUTEIIBHON JEATEeIbHOCTH — aHalIu3 U
CUHTE3, CpaBHEHHE, O0000IlIeHHe, CHUCTEMAaTU3allMi0, BBISBICHUE  IPUYUHHO-
CJIEICTBEHHBIX CBSI3€H — ISl WM3YYECHMs] CBOMCTB BEIECTB M XUMHYECKUX PEaKIUH;
€CTECTBEHHO-HAYYHBIC METOJIbI MO3HAHUSI — HAOIO/IEHNE, U3MEPEHHE, MOJICIINPOBAHHE,
AKCIIEPUMEHT (peajbHbI U MBICJICHHBIN).
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TEMATHUYECKOE IINIAHUPOBAHUE

Temarnyeckoe MIaHUPOBAHUE U KOJUYECTBO YACOB, OTBOJUMBIX Ha OCBOCHHE KaXKJI0M TEMBI YHEOHOIO MpeaAMeTa « XUMUS»
®denepaibHON alaITUPOBAHHOM OCHOBHOM 00pa3oBaTelbHON MpOrpaMMbl OCHOBHOTO OOIIero oOpa3oBaHUs OOyYarolIUXCS C
3a/IepKKOM TICUXMUYECKOTO Pa3BUTHS, B IIEJIOM COBIAJIAIOT C COOTBETCTBYIOIIMM paznenoMm dDeaepanbHON paboyeil mporpamMmsl
ydyeOHOro mnpeameTa «XHUMHs» OCHOBHOM 00pa3oBaTeIbHOM MporpaMMbl OCHOBHOTO o0Omiero oOpaszoBanus. [lpu sTom
Opranuzanusi BIpaBe camMa BHOCUTb M3MEHEHHUS B COJEP)KaHME M paclpeiesieHne y4eOHOro mMarepuaia Mo rogaM oOydeHwus, B
MOCJIEIOBATEIbHOCTh M3YYEHHs] TEM M KOJIMYECTBO YAaCOB Ha OCBOCHHE Ka)JIOW TEMbI, OIpe/esieHne OpraHU3aluOHHBIX (HOopM
oOyuenus u T.I. OOOCHOBAHHOCTh JTAaHHBIX M3MEHEHUU ompesenseTcss BbIOpaHHBIM oOpa3oBaTelibHOM opranuzanuet YMK,
UH/IMBUIYAJIbHBIMH TICUXO(PU3UUECKUMU OCOOEHHOCTAMU KOHKpEeTHbIX oOywatommxcsi ¢ 3IIP, crerneHpt0 OCBOEHHOCTH UMU
y4eOHBIX TeM, peKOMEHIAIMSIMH 10 0TOOpY U aJanTaluy yueOHOro MaTepuaia o XUMUH, IpeAcTaBieHHbIMU B [loscHUTENbHOM
3aIlHCKe.

[Ipennaraem 2 BapmaHTa MPUMEPHOTO TEMATHUECKOTO TUIAHUpOBaHUs I oOydaromuiicss ¢ 3[1P: mepBosiii mpeanonaraer
OCBOEHHE MPOrPaMMbl B MHKIIFO3UBHOM KJIACCE; BTOPOM — B OTAEIIBHOM KJIacce.

1-ii BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KUIACC
(2 g4 B HEmemto0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)
I'Ipumeprle TéMbl, OcHOoBHOe cogepiKaHue OCHOBHble BUAbI AeATEe/IbHOCTU
pPacKpbiBalowWMe AaHHbIA pasgen obyuarowmxca
nporpammol,

U KO/ZIN4eCTBO 4acCoB,
oTBOAUMOE HA UX U3y4yeHue

Pa3nen 1.IlepBoHavaiabHble XUMHYecKHe NOHATH(20 1)
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Tema 1. XuMusi — BakKHas
06/1aCTh €CTeCTBO3HAHUA U
NPaKTU4eCKOH JeaTe/TbHOCTU
yeJioBeKa

(54)

[IpeaMeT xuMHuK.* POJIb XUMUU B XKU3HU YeJloBeKa. XUMHUsI B
cucreMe HayK. MeTo/ibl NO3HAHUA B XUMUHU.*

Tesa u BewecTBa. PUsnveckre CBOWCTBA BElECTB. ArperaTHoe
cocTostHUe BelecTB. YHcThle BeliecTBa U cMecH. Croco6b!
paszesieHus: cMeceld. Pusnyeckue U XUMHUYECKHe SIBJIEHUS.
[Ipy3HAaKH U yCJIOBUS IPOTEKAHUS XUMUYECKUX PEAKLUH.
3HAKOMCTBO € IpaBU/IaMH 6€30MacHOCTH U IpUéMaMH paboThl B
XMMHYeCKOH J1abopaTOpPHH.

JleMOHCTpauuu

1. JlJabopaTopHOe 060pyZOBaHueE.

2. PassimyHble BUABI XUMUYECKOH NOCY/ibl.

3. O6pa3ibl BELECTB.

4. Cioco6rlI pa3ziesnienusi cMeceld (GUIbTpPOBaHME, BEITAaPUBAHHUE,
JUCTUILISALMSA, XpoMaTorpadus).

JlaGopaTopHbie U IpaKTHYeCKHe paGoThl

JlabopamopHbie onvimbl:

Onucanue GU3NIECKUX CBOMCTB BEILECTB.

Pa3spnesneHue cMecu c moMolbl0 MarHUTa.

Ilpakmuueckue pa6ombwi:

Ne 1. JTabopaTopHOe 060py/L0BaHUE U TPHUEMbI PAGOTHI C HUM.
[IpaBusia 6e30macHON paboOThl B XMMUUECKOH 1aGOpaTOPHH.
Ne 2. OumncTKa 3arpA3HeHHO NOBAPEHHON COMM
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PackpbIBaTh CMbIC/I U3y4aeMbIX IOHATHH C TOMOLIbIO Nearora.

PackpbIBaTh poJib XMMHUH B IPUPO/Jie U XKU3HU YeJI0BeKa, eé CBA3b C APYTUMHU
HayKaMH.

PasauyaTe yKcThIe BellleCcTBa U CMeCH; OAHOPOAHBIE U HEOJHOPO/Hble CMeCH;

PasnuyaThe pusndeckue U XuMHUYeCKHe sIBJIeHUs C OIOPOH Ha onpefieseHusl.

OnpezenaTh NPpU3HAKU XUMHUUYECKHUX peaKLUi U YCI0BUA UX NPOTeKaHUSI.

Ciie0BaThb NpaBUJIaM M10J1b30BAHUA XMMUYECKOH NOCYA0H 1 1ab0paTOPHBIM
060py/0BaHUEM, A TaKXKe IPaBUJIaM o6pallleHHs] C XMMUYECKHUMHU Bellje-CTBaMHU
B COOTBETCTBHUH C MHCTPYKIMAMH 110 BBIIIOJHEHHUIO MPAKTUYECKUX PaboT Mo,
KOHTpOJIEM IleJlarora.

[InaHupoBaTh ¥ NPOBOAUTbL XUMHUYECKHUH IKCIIEPUMEHT 0 U3YYEHHIO U
onucaHuI0 GU3NYECKUX CBOMCTB BellecTB, CIOCO60B pas/ie/ieHUs cMecel
BeleCTB 110/, PyKOBO/CTBOM Ilejiarora ¢ 06Cy>/ieH1eM IJ1aHa paGoThl.

HWcnosib30BaTh NpH BHINIOJIHEHUH yUe6OHBIX 33JJaHUH U B ITponecce
WCCJIe[J0BATeNbCKOH [1eATe/IbHOCTH HayYHO-TIIOMYJIAPHYIO JINTEPATypy
XMMHY€ECKOTO COZlepXKaHus, ClIpaBOYHbIe MaTepuaJibl, pecypcel UHTepHeTa o,
PYKOBOJICTBOM Ilejiarora.

BricTparBaTh pa3BEépHyTble NUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
nHbOpMaIHIo U3 y4eOHUKA U CIPABOYHBIX MaTepPHaJIOB, TPAMOTHO
MCI0JIb30BaTh U3y4YeHHbIA NOHATUIHBIN annapaT Kypca XMMUU



Tema 2. BemectBa
U XMMHYeCKUe peaKuu
(154)

ATOMBI U1 MoJieKyJibl. XUMUY€eCKHE 3JIEMEHThL. 3HaKU (CUMBOJIbI)
XUMHUYECKUX 371eMeHTOB. [IpocThle U C/103KHble BelllecTBa.
ATOMHO-MOJIEKYJISIPDHOE YYeHUE.

Xumundeckasi opmysia. BaeHTHOCTb aTOMOB XUMHUYECKHUX
3JIeMeHTOB. *3aKOH NOCTOSIHCTBA COCTaBa BelllecTB.*
OTHOCUTeJ/IbHAasA aTOMHasi Macca. OTHOCUTe IbHAs MOJIeKyJIipHas
Macca. MaccoBasi Z10J1s1 XMMHU4Y€eCKOT'0 3JIEMEHTA B COeJTUHEHUH.
dusudeckre U XUMUYECKHE BJIeHNUA. XUMHUUYecKas peaKIus.
[IpyM3HaKU U yCJI0BUSA IPOTEKAHUA XUMUYECKUX peaKL Uil
XuMuryeckue ypaBHEHHUS.

Tunbl XUMUYeCKUX peakui (coeHeHUs, pa3/IoKeHu s,
3aMelleHus], 06MeHa).

3aKOH coOXpaHeHHsl MacChl BeLeCTB.

*M. B. JIoMOHOCOB — y4Y&HBIH-3HIIUKIONEQUCT.*

AemoHcTpauyumn

dusudeckue siBJieHUs (pacTHpaHue caxapa B CTYIIKe, KUIIEHUE U
KOH/JleHcallysl BOJbI U T. 11.).

XuMundeckue siBJleHUs (TopeHue CBeuH, pasjioKeHHe caxapa,
B3aMMO/IeiCTBHE CEPHOM KUCJIOTHI C XJIOPUAOM Gapusi,
pasnoxeHue rufpokcuga Megu(Il), B3auMozencTBYe xxeJesa c
cepoii, B3aUMo/ieliCTBUe KeJe3a ¢ pacTBopoM cosiu Meau(11)).
OnBIT, WJIIOCTPUPYIOLIMH 3aKOH COXpPAaHEHUs MacChl.

Na6opaTtopHble U NpaKTUYeckne paboTbl

JlabopaTopHBIE OMBITHI:

[prMeps! GU3NYECKUX SABJIEHHH (IJ1aBlIeHHe BOCKA, TasHHe
JIbAA).

[IpuMepbl XUMUYECKUX IBJEHUH (POKa/IMBaHUe MeJHOMN
MNPOBOJIOKH, B3aUMO/IEHCTBUE MeJIa C KHCIOTOMH).

Mogiesiv aTOMOB U MOJIEKY.T

MpaKktnueckas pabota Ne3 Mpu3HAKM NPOTEKAHUA XMMUUECKUX
peakuui

BbluncneHus

— OTHOCHTEeJIbHOM M0JIeKy/IIpHOM Macchl BellleCTB;

— MaccoBOM A0JIK XUMHWY€CKOI'o 3JIeMEeHTa I10 Q)opMyJIe
CoeJMHEeHMHA.

[IpUMeHATDb eCcTeCTBEHHO-HAay4YHble METO/Ibl I03HAHUSA (B TOM 4HC/Ie
HabJIl0leHHe, MOJIeJIMPOBaHKeE, SKCIIEPUMEHT) U OCHOBHBIE OTlepaluy
MBICJIUTEIbHON 1eATE/IbHOCTH (CpaBHEHHeE, KiaccuPUKaLus) 11 U3yUeHUs]
BellleCTB U XMMHUECKHUX peaKIui C 0NOpOH Ha aJTOPUTM UJIH CXeMY.

PackpbIBaTh CMbIC/T U3y4aeMbIX IOHATHUN U 3aKOHOB U IPUMEHSTb 3TH MOHSATHUS
[P ONMCAaHUU CBOMCTB BelLleCTB U UX NpeBpallleHUH ¢ 0II0pOoH Ha MJIaH U
KJII0OYeBble CJIOBA.

PaznnyaTh pusnveckre U XUMUYECKHE BJIEHUS, 00bACHATD UX CYLIHOCTDb C TOYKU
3peHHs aTOMHO-MOJIEKYJIAPHOTO YYeHHs C OTIOPOH Ha onpeJie/IeHUs] U CXeMBl.

OnpezenaTh NPU3HAKH XUMHUYECKHUX peaKLUH, yCIOBUSA UX NPOTEKaHUS.

O6BACHATD CYLIHOCTb QU3UYECKUX U XUMHUECKUX SIBJIEHUH C TOUKH 3PeHUS
aTOMHO-MOJIEKYJ/IIPHOTO yYeHHUS C UCI0/Ib30BaHUEM BU3YaJIbHOU ONOPHL

KnaccuduuupoBaTh XMMHUYecKe peakuu (110 YUCIy ¥ COCTaBY pearupyruiux 1
00pa3yLMXCs BEIIECTB) C OMOPOM HA CXEMBI.

CocTaB/sATh popMyJibl GHHAPHBIX BEIIECTB 10 BAJIEHTHOCTH U ONIpeJieJIATh
BaJIEGHTHOCTB 110 GOPMYJIaM BEIECTB C ONIOPOH Ha aJIFCOPUTM y4eOHBIX
IeHCTBUM.

PacctaBaaTh K03$dHULMEHTHI B ypaBHEHUAX XUMUYECKUX PEAKIIUH € OIOpOoi Ha
JICOPUTM y4eOHBIX JeHCTBUH.

CrnefoBaTh NpaBUIaM N0JIb30BAaHUSA XMMUYECKOH IOCYZ0H U J1abOpaTOPHBIM
o6opy/loBaHMEM, a TaKXKe PaBUJIaM o6pallleHHs C BellleCTBaMU B COOTBETCTBUU
C MHCTPYKLUSIMU 110 BBIIIOJHEHHIO JJaG0PaTOPHBIX XMMHUUECKHUX OIbITOB IO/,
KOHTpOJIEM Nlefiarora.

Hcnosib30BaTh NpHU BLIIOJHEHUH yue6GHBIX 33JJaHUH U B ITpoliecce
UccJle[0BaTeNbCKOH JlesTeIbHOCTH
Hay4YHO-NIONYJISIPHYIO JIUTEPATYPY XUMHUYECKOTO COZlepKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl UHTepHeTa NoJ pyKOBOJCTBOM IeJiarora.

BoicTpanBaTb pa3BépHYThbIe MMCbMeHHbIe U YCTHbIE OTBETHI C OIOPOH Ha
MHdopMal o U3 y4e6HUKA U CIPaBOYHbIX MaTepHaloB, TPAaMOTHO
UCTO0JIb30BaTh U3yYeHHbIH NOHATUIHBIN annapaT Kypca XUMUHU

Paszpes 2. BaxxHel e npeAcTaBUTEe/Id HeOpraHuyeckux Bemiects (30 4)
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Tema 3. Bosayx. Kucnopog.
MoHATne 06 okcnpax
(54)

Bosayx — cMech rasos. CocTaB Bo3zyxa.

Kucsiopos — 3/7eMeHT ¥ IpoCToe Bellje-

cTBO. 030H — *aJI0TpOIHAas MoAUGHUKALUsA KUca0poaa.®
HaxoxzaeHue Krciopoza B npupoe, GusndecKre U XUMUYeCKHe
CBOHCTBA (peakL U OKUCIEeHHUS, TOpeHue). Yci0BUs
BO3HUKHOBEHHS U NIpeKpalleHus ropeHust. [lonaTue

00 oKcugax.

*Crioco6bI OJIyYeHUs KUCI0POo/ia B 1abopaTOpUu U
npomeluieHHocTH.* [[puMeHeHue kucjaopoja. Kpyrosopor
KHCJIOpOJia B IPUPO/JE.

*TenoBo# 3¢ HeKT XUMHUIECKOH peaKIuy, IOHATHE O
TEepMOXMUMHUYECKOM yPaBHEHUH, IK30*- U IHAOTEPMHUUYECKUX
peakuusax.

*TonnBo (HedTh, yroyb U MeTaH). 3arpsi3HeHNUE BO3/yXa,
CrocoGbI ero nNpeAoTBpalleHus. YCuieHe NapHUKOBOr0
3ddexTa, pa3pyiieHre 030HOBOTO CJI05.*

AemoHcTpauumn

BzauMmogeiictBue pocdopa, ceprl U Kesie3a ¢ KUCI0POAOM
(BO3MOXKHO MCIIOJIb30BaHUE BUEO0MNBITOB).
OnpegesieHue cofep:KaHUsl KHCA0pPOJa B BO3JyXe.
OnbIThI, IeMOHCTPUPYIOLKE YCA0BUS BOSHUKHOBEHUS U
NpeKpaLlleHus TOpeHus.

Na6opaTopHble U NpaKTUYecKne paboTbl
JlabopaTOpHBIH OMBIT:

O3HaKoMJIeHHE € 06pa3LaMHu OKCH/IOB.
[IpakTH4eckas paboTa:

Ne 4. [TosiyueHHe KUCI0PO/ia, U3yUeHHe ero CBOMCTB.

Bbluncnenus
— MOJIEKYJISIPHOW MacChl KUCI0PO/ia M 030HA HA OCHOBaHUU
aTOMHOM Macchl XUMUYECKOT0 3JIEMEeHTa
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PackpbIBaThb CMbIC/ U3yYaeMbIX IOHATHH U IPUMEHATb 3TH NOHATHUS IPU
ONMCAHUU CBOMCTB BEIEeCTB U UX IPeBPalleHUH C UCII0/Ib30BAaHUEM ONOPHBIX
CJIOB U KJIUIIIE.

XapakTepu30BaTh (OMHUCHIBATh)C ONOPOLL HA NAAH, CXeMY, KPAMKYIO 3anuUch
COCTaB BO3/lyxa, pU3UYECKHE U XU-MUYECKHE CBOMCTBA KUCJI0PO/Ia, CIOCOOBI
€ro MoJiy4yeHus1, NpUMEeHEHHE U 3HaYeHHE B IPUPOJIE U XKU3HU YeJIOBEKA.

CpasHusams peakyuu 20peHust U Med.1eHH020 OKUC/IeHUS C TIPeiBapUTeIbHbIM
06CyKjeHUEM TapaMeTpPOB CPAaBHEHUS.

Cob6upaTh NpUGOPHI AJI MOAyYeHUs KUCJI0PoAa (BbITECHEHHEM BO/bl U
BO3/yxa).

Pacro3HaBaTh ONBITHBIM IIyTEM KHUCI0POJ, 10/, KOHTPOJIEM IeAarora.

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY /ISl COCTaBJIeHHsI GOpPMYJI BELECTB,
MOJIEKYJISIDHBIX YPaBHEHUH XUMHUYECKUX PeaKIUii ¢ yyacTHEM KHCJI0pOo/a.

OGBSICHATD CYLIHOCTb 3KOJIOTHYECKUX NPO6JIEM, CBSI3aHHBIX C 3arpsi3HEHHEM
BO3/yXa.

CrenoBathb npaBusiaM 6e30MacHOM paboThI B 1a60PaTOPUU NP UCIIOJIb30BAaHUH
XMMUYECKOH MOCY/ibl ¥ 060PYy10BaHMS 10/, KOHTPOJIEM [1€/jarora, a Takxe
npaBu/IaM o6pallieHHs C TOPIOYMMH BellleCTBaMU B GBITY.

[I1aHMpPOBATh U OCYILECTBJIATD HA IPAKTHKE XMMHUYECKHE IKCIIEPUMEHTBI,
NPOBOJUTb HAGJII0/JeHUS, IeJIaTh BBIBO/BI 10 Pe3yJIbTaTaM 3KCIepUMEHTA MO/
PYKOBOZCTBOM Ilefiarora.

YyacTBOBaTb B COBMECTHOM paboTe B rpymie.

Hcnonb3oBaTh NpHU BINOJIHEHUH Y4e6GHBIX 3a/JaHUH U B ITpoliecce
MCCJIe/I0BATE/IbCKOH J1eITeIbHOCTH HAyYHO-NIONYISPHYIO JIUTEPATY Py
XUMHYECKOT0 COZlepXKaHMs, ClIpaBOYHbIe MaTepHaJbl, pecypchl MHTepHeTa oz
PYKOBO/ICTBOM Ilefiarora.

BoicTpauBaTh pa3BEépHyThIE MMCbMEHHbBIE U YCTHBIE OTBETHI C OTIOPOM Ha
MHbOpMaNMIO U3 y4ebHHKA U CITPAaBOYHBIX MaTEpPHAJIOB C ONIOPOH HA IJIaH,
rPaMOTHO MCI0JIb30BaTh U3y4YeHHbIN NOHATUHHBIN annapaTt Kypca XUMHH



Tema 4. Bogopoga.
I[ToHATHE 0 KUCIO0TAX U COJIAX

(G54

Tema 5. KosinyecTBeHHBIE
OTHOILIEHHMA B XMMHUHU

(44)

Bosopoa — asieMeHT U npocToe BellecTBo. HaxoxaeHue B
npuposie, pusnyecKkue U XMMHUYeCKHe CBOWCTBA (Ha NpuMepe
B3aUMO/JIEHCTBHUS C HEMETa/lJIaMU U OKCUJaMH MEeTaJIJIOB),
NpUMeHeHue, *Croco6bl NoNydyeHus.*

[ToHATHE O KUCJIOTAX U COJIAX.

JAemoHcTpauum

[osryyenue, cobupanue ¥ paco3HaBaHUeE BOZOPO/A.
T'openue Bopopoaa.

B3aumopeiictBue Bogopoaa ¢ okcugom Mmeau(1l).

NabopaTopHble U NpaKkTUYeckne paboTbi
JlabopaTOpHBIH OMNBIT:

B3anMogelicTBUe KUCJIOT C MeTalJIaMU.
[IpakTHyeckas paboTa:

Ne 5. [losiyueHHe BOJOpPOAa, U3yYEHUE €0 CBOUCTB.

Bbluncnenus
— MOJIEKYJISIPHOW MaccChl BellleCTBA HA OCHOBAHUHM aTOMHOH
Macchbl XUMHYeCKHUX 3J1eMEHTOB

KosinuecTBo BewecTBa. MoJsib. MosisipHas Macca. 3aKoH
ABorazpo. MosisspHbI# 06bEM ra3oB. PacuéThl 10 XUMHUYECKUM
YpaBHEHUSIM.

JeMoHCcTpanusa
06pa3sibl BeLeCTB KOJTUYECTBOM 1 MOJIb.

Bbluucnenusn

— 06'bEMa, KOJINYECTBA Bell|eCTBa rasa o ero U3BeCTHOMY
KOJIMYECTBY Bell|eCTBA WU 00BEMY;

— 06'bEMOB ra3oB 0 YpaBHEHHIO PeaKIMU Ha OCHOBE 3aKOHa
06'bEMHBIX OTHOILIEHUH ra30B
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PackpbIBaThb CMbIC/ U3yYaeMbIX IOHATHH U IPUMEHATb 3TH NOHATHUS IPU
ONMCAHUU CBOMCTB BELIECTB U UX NpeBpalleHUH.

XapakTepH30BaTh (ONUCHIBATDb) GU3NYECKHE U XUMUYECKHE CBOWCTBA BOJOPOAA,
Croco0bl ero NnoJyyeHus, IpUMeHeHH e C ONIOPOH Ha IJIaH, KPaTKYIo 3aMHUCh,
cXeMy.

Co6upatb Npu6op /s NOJyYeHHUsT BOLAOPOAA C UCII0JIb30BaHUEM BU3YaJIbHOU
Onopbl

Hcnosb30BaTh XMMUYECKYI0 CUMBOJIMKY /1Sl COCTaBJIeHUs GOPMY.I BEILeCTB,
MOJIEKY/IIPHBIX yPaBHEHUH XUMHUYECKUX PeaKIUi ¢ yyacTHeM BoJopoJa ¢
ONOPOH Ha aJIFOPUTM.

CrnesoBaThb npaBuiaM 6e30MacHOM paboThl B 1abOPaTOPHH TP UCTIOIb30BAHUU
XMUMHUYECKOH MoCcy/ibl U 060py/10BaHUsA N0/ KOHTPOJIEM NIelarora., a Takxe
NpaBU/IaM 0OpalleHHs C TOPIOYMMHU BellleCTBaMHU B GBITY

[I1aHMPOBATE U OCYLIECTBAATH Ha MPAKTHKE XUMHYECKHEe 3KCIIePUMEHTHI,
IIPOBOJAUTD HAOJIIO/I€HHS, ieJIaTh BBIBOABI 10 Pe3yJIbTaTaM 3KCIepUMEeHTa MOJ,
PYKOBOZCTBOM IleZjarora c 06Cy:x/jeHrueM IlJIaHa paboThl, C UCII0JIb30BaHUEM
KJINLIIE.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpymie.

[I1aHMPOBATE U OCYLIECTBAATH Ha MPAKTHKE XUMHY€ECKHEe 3KCIIEPUMEHTHI,
IPOBOAUTD HAOJIIO/IEHHS, AeJIaTh BBIBOABI 10 Pe3yJIbTaTaM 3KCIepUMeHTa.

YyacTBOBaTb B COBMeCTHOM paboTe B rpynmne

PackpbIBaTh CMbIC/ U3y4aeMbIX MOHATHH U MPUMEHSTD 3TH MTOHATHS, @ TAKXKe
M3y4YeHHbIEe 3aKOHbI U TEOPUH /ISl PeLIeHHs] paCYETHBIX 33/1a4 C HOMOLIbI0
nejarora.

BbluncsaTh MOJISIPHYIO Maccy BellecTB; KOJIMYeCTBO BelllecTBa, 00 bEM rasa,
Maccy BellleCcTBa C ollopoi Ha o6pasel, Ha GOpPMY.JIbI;

[IpoBOAUTH pacyéThl 110 YpaBHEHUAM XUMHUYECKUX peaKLuil c onopoit Ha
o6pasel], aJITOPUTM YIeOHbIX AEHCTBUN: KOJUYECTBa, 06 bEMa, MacChl BeLeCTBA
110 U3BECTHOMY KOJIMYECTBY, 00'bEMY, Macce peareHTOB UJIU IPOJYKTOB
peakLuH.

BbicTpanBaTh pa3BEépHyThIE MHCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha UH-
¢dopManyio U3 yueGHHKA U CIPABOYHBIX MaTEpPHA/IOB, TPAaMOTHO HCII0/1b30BaTh
W3y4YeHHbIH NOHATUHHBIN annapaTt Kypca XMMHUH C HOMOILBIO [Ieiarora.



Tema 6. Boga. PacTBopbl.
IMoHsATHE 06 OCHOBAHUAX

(54)

Boga, ee cocras, cTpoeHue, MoJieKyJibl. Pu3ndeckre cBOMCTBA
BOJbL. *AHa/IU3 ¥ CUHTE3 — MEeTO/Ibl U3yUeHHsI COCTaBa BOAbL*
XUMHYeCKHe CBOMCTBA BOIbI

(pasJsioxkeHMe, peaK[uU C HATPHUEM, OKCHAO0M KaJIbLIUs, OKCU/IOM
cepnl V.

CocTraB ocHOBaHUH. [loHATHE 06 UHAMKATOpPAX.

*Bojsa kak pacTBopuTesb.* PacTBophl *PacTBOpUMOCTD
BELIeCTB B Boje.*

*HachblleHHble Y HEHAChILeHHbIE pacTBOPBL * MaccoBas 101
BEllleCTBa B PacTBOPE.

*PoJib pacTBOPOB B MPUPO/IE U B )KU3HU YesioBeKa. KpyroBoport
BO/JIbI B IpUpo/ie.* 3arpsi3HeHre MPUPOJHBIX BoJl. OXpaHa

Y OYHCTKA NPUPOJHBIX BOJI.

AemoHcTpauumn

JJ1eKTPOJIN3 BOZbl; CHHTE3 BO/Ibl; B3aUMO/I€HCTBHE BOJBI C
MeTas1aMu (Na, Ca) (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMaTePHAJIOB).

PacTBopeHue BelecTB ¢ Pa3JIMYHON pacCTBOPUMOCTBIO.
HcciepoBaHre pacTBOPOB KUCJIOT U LiesI04el C TOMOILbI0
WH/JUKaTOPOB.

Na6opaTtopHble U NpaKTUYeckne paboTbl

[IpakTHyeckas pa6ora:

Ne 6. [IpuroToBJsieHHE PACTBOPOB C ONpeJieIEHHON MacCOBOM
JloJiel pacTBOPEHHOTO BelleCTBa.

Bbluucnenusn
— C UCIIOJIb30BaHHWEM MNOHATHUA «MaccoBad A0Jid BellleCTBa B
pacTBope»
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PackpbIBaThb CMbIC/ U3yYaeMbIX IOHATHH U IPUMEHATb 3TH NOHATHUS IPU
ONMCAHUU CBOMCTB BEIECTB U UX NPeBpallleHuH ¢ HOMOLbIO Iefiarora.

XapakTepr3oBaTh pU3NUECKHE U XUMHUYECKHEe CBOHCTBA BO/Ib, €€ POJIb KaK
pacTBOpUTEJISl B IPUPOAHBIX POLIECCAX C ONIOPOM Ha MJIaH U CXEMY.

CocTaBJsITh YpaBHEHUs XMMHUYECKUX PeaKIHH € yuacTHeM BOAbI C OIOPOH Ha
cXeMy.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX TPO6JIeM, CBI3aHHBIX C 3arpsi3HEHHEM
HNPUPOJIHBIX BOJ, CIIOCOGLI OYMCTKHU BOJbI OT IIPUMecei, Mepbl 110 OXpaHe BOJ,
OT 3arpsA3HeHHUs N0CJIe IpeJBAPUTETbHOTO CTPYKTYPHUPOBAaHUA MaTepHasa.

[I1aHMpPOBATh U OCYILECTBJIATD HA IPAKTHKE XMMHUYECKHE IKCIIEPUMEHTBI,
NPOBOJUTb HAGJII0JeHU, 1eJIaTh BbI-

BO/IbI 10 Pe3yJIbTaTaM 3KCIIepUMeHTA M10/f KOHTPOJIEM I1e/jarora, ¢
UCII0/Ib30BAaHUEM KJIMIIE.

CienoBaTh NpaBUJaM 6e30MacHON paboThI B JIJAOOPATOPUH NMPH HUCTIOJIb30BAHUH
XUMHYeCKOH MOCy/ibl U 060pYyA0BAaHUA 110 KOHTPOJIEM Ilefarora.

HpOBOLLl/ITb BBIYHCJICHUA C IPUMEHEHHUEM NIOHATHUA «MaACCOBadA 0JId BeleCTBa B
pacTBope» ¢ orIopoi Ha GOPMYJIbI.

Hcnosib3oBaTh IPH BBIIOJIHEHHUH y'{eﬁHbIX 3az[am/11?1 U B IIponecce
1CC/1e[0BaTebCKOH AeATeJbHOCTU HAyYHO-NIONYJIAPHYIO IUTEepaTypy
XHMHYECKOTr0 COJlepKaHusl, CIpaBOYHbIe MaTepHaJibl, pecypchbl UHTepHeTa
[0/, pyKOBOJACTBOM IleZarora.

BricTpanBaTh pa3BEépHYThIe MUCbMEHHBIE U YCTHBIE OTBETHI C OMOPOM Ha
MHPOpMaLHIO U3 yYeOHUKA U CITPABOYHBIX MaTEPUAJIOB, TPAMOTHO
HCIOJIb30BaTh U3yUYeHHbIA NOHATUUHBIN anapaT Kypca XUMUHU 1ocjie
[peABapUTeJbHOr0 CTPYKTYpPHUPOBAaHUA MaTepUasia



Tema 7. OCHOBHBIE KJIACChI
HeopraHu4yecKux
coeUHEHU

(114)

Knaccuduxanus HeopraHu4ecKux coeJUHEHUH.

OKCcHABL: COCTaB, K1accuPUKaLus (OCHOBHbIE, KUCIOTHBIE,
*amdoTepHble, HeCOe06pasyoLe Ha IPUMepe OKCUa
yraiepoa Il v okempa asota ll, HomeHkaaTypa. [Tosyyenune*
OKCH/IOB (B3auMogencTemne ¢ BOAOW, KNCNOTaMM, LLEenovamu).
OcHOBaHHUSs: COCTAB, Kiaccudukanus (Ies1049u U
HepacTBOpPHMBbIe OCHOBAHHs), HOMEHKJ/IATypa.

KucnoTsl: cocTas, kiaccudukaiys, HOMEHKIATYPa, QU3NIECKUe
Y XMMHU4YecKue CBOHCTBa (B3anMO/IeCTBHE C OCHOBHBIMH
OKCHJIaMU COJISIMH Ha IPUMepe COJISTHON U CEpHOH KUCJIOT),
*croco6bl nosydeHus.* Psj akTUBHOCTH METAJIJIOB.

Coustu (cpeZiHME): HOMEHKJIATYPA, *CIIOCO6bI MOJyYeHUs ™,
B3aMMO/IeiCTBHE COJIEH C MeTaJ/lJIaMH, KUCJI0TaMH, L[eJI04aMU U
COJISIMH.

['eHeTHYecKas CBA3b MeX/Y KJIacCaMU HeOPraHUYeCKUX
coenuHeHuN. [eHeTHYeckue psafbl. [IoHATHE 06 aMPOTEPHBIX
TUAPOKCHAAX Ha IPUMepe LIMHKA U aIIlOMUHUs. XUMHUYeCcK1e
CBOMCTBA - B3aUMO/IeICTBHeE C KUCJI0TaMHU U I1{eJI0YaMH.
PassnioxxeHne npy HarpeBaHUHU.

JAemoHcTpauum

06pas3ibl HeOpraHU4YeCcKUX BelleCTB PAa3/IMYHBIX KJIACCOB.
B3saumogeiicTBre pacTBopa CEPHON KHUCJIOTHI C OKCUZ,0M
megu(ID).

Peakuyus HeHTpasin3aLuu.

BbITecHeHMe 0JJHOTO MeTaJljla IpyruM U3 pacTBOpa COJIU.

NabopaTopHble 1 NpaKkTUYecKkne paboTbi

JlabopaTopHBbIE OMNBITHI:

B3aumoeicTBHE KUCJIOT C MeTa/lJIaMHU.

[TonyyeHue HepPaCTBOPUMbBIX OCHOBaHUH.

B3auMogelicTBUe HepaCTBOPUMBIX OCHOBAHUM C KUCJOTAMU.
PazsioxxeHue rugpokcua Meau(Il) npu HarpeBaHuH.
[IpakTHyeckas pa6ora:

Ne 7. PelneHue 3KcllepMMeHTaJbHbBIX 33/ja4 110 TeMe «OCHOBHbIe
KJ1aCCbl HEOPraHUYeCKUX COeJUHEHUN».

Bbluucnenusn
— I10 ypaBHEHUAM XUMHYECKUX peaxunﬁ

OmnpezesneHre OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIMHEHHH 10 MIa0JI0Hy.
CocTaBiieHHE CXEM CTPOEHHSI OCHOBHBIX KJIACCOB HEOPIraHMUECKUX COCAVHEHUH Ha
OCHOBE OIIPEJICTICHUS.

CocraBienne GpopMy1 OCHOBHBIX KJIACCOB HEOPTaHMIECKUX COSANHEHUH U HAa3bIBAHNUE
HX [0 MEKIYHApOJHON U TPUBUAIBHOI HOMEHKIIATYPE C UCIIOJIb30BAHUEM
OIIpeIeNIeHHs M TaOJIHIIBI PACTBOPHMOCTH.

KnaccudpunupoBanue u3y4aeMbIX BEIIECTB 10 COCTaBY M CE0LCMEaM C OTOPOi Ha
OIIPE/ICIICHHUS, CXEeMBI ¥ TaOJIHILy PaCTBOPUMOCTH.

CocrapieHue TaOIHIbI TeHETHUECKUX PAIOB U cXeMbl «'eHeTndyeckast B3aUMOCBSI3b
OCHOBHBIX KJIACCOB HEOPIaHHYECKUX COSANHEHHI 110]] PYKOBOJCTBOM II€/Iarora.
[IporHo3upoBaHue CBOIMCTB BELIECTB HA OCHOBE OOIINX XMMHUYECKUX CBOIMCTB
H3y4YEHHBIX KJIACCOB, IPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSTCS C UCIIOJIb30BAHUEM
cxeMsl «['eHeTHYecKas B3aUMOCBSA3b OCHOBHBIX KJIaCCOB HEOPIaHUYECKHX
COEMHEHU» 10J] pyKOBOACTBOM Ilejarora.

CocraBieHue MOJIEKYJISIPHBIX YPaBHEHUH peakluil, WIITIOCTPUPYIOINX XUMUIECKUE
CBOMCTBA U3YUYCHHBIX KJIACCOB U CHOCOObI NONYYeHUs BELECTB U3yUEeHHbIX KJIACCOB,
IpyIII, a TaKXKe NOATBEPKAAIOIINX TeHETUYECKY IO B3aUMOCBA3b MEX Iy HUMH, C
OIIOpO#i Ha BEpOAJIbHYIO CXEMY B KAUECTBE 3PUTEIILHOM OTOPHL.

CocTaBieHHe MOJIEKYJISIPHBIX YPAaBHEHUH PeakLuii o cXeMaM ¢ NpeaBapUTEIbHBIM
o0cy>KIeHreM BBIOOpa pearnpyromix BeIecTB.

Berancienne mo ypaBHEHHAM XUMHIECKHX PEaKIHii KOIHMIecTBa, 00bEMa, MacCh
BEIIleCTBa 10 KOJIIMYECTBY, 00BEMY, Macce peareHTOB MIIH IPOAYKTOB PEaKkInH IO
aNrOpUTMY.

[InanupoBaHue U OCYIIECTBICHUE HA IPAKTUKE XUMUUYECKOTO SKCIIEPUMEHTA 1
HaOJIIOICHHUS T10]] PYKOBOJICTBOM yUYHTEIISL.

DopmynupoBaHue BEIBOAOB 10 PE3yJIbTaTaM SKCIEPUMEHTa C UCIIOJIb30BAHUEM
OIIOPHBIX CJIOB.

DopMynupoBaHKE C TOMOIIBIO MEJAr0Ta U BBHITTOJIHEHHE MTPaBIII O€30ITacHON paboTHI B
1ab0paTOPHH TIPH MCHOJIBE30BAHUN XUMHIECKOH MOCY bl M 000py1OBaHNSI.
Hcnionp30BaHue pH BHITOTHEHUH yUeOHBIX 3a1aHHi U B IpoIecce
HCCIIEI0BATENILCKON IeATEIbHOCTH HayYHO-TIOMYJIIPHON JINTEPaTypbl XUMUUYECKOTO
coJiepKaHus, ClIpaBOYHBIE MaTepHaIIbl, pecypchl MIHTepHeTa, oCyIiecTBICHNE BEIOOpa
0]l PYKOBOZACTBOM II€Jjarora.

BeicTpanBaHue pa3BEPHYTHIX MMCbMEHHBIX M YCTHBIX OTBETOB € OMOPOM Ha
nH(popMaImio u3 yd4eOHHKA U CIIPABOYHBIX MaTePHAIOB, TPAMOTHOE HCIIOIb30BaHUE
M3y4€HHOT0 NOHATHHHOIO anmnapara Kypca XUMHHU C UCIIOJIb30BAHUEM ILIaHa,
OIIOPHBIX CJIOB, AJITOPUTMA.

Paszpen 3. [lepuoauyeckuii 3aKkoH U [lepuoaudeckas cucreMa XMuMHU4ecKUXx 3jieMeHTOB /. . MeHaeneeBa.
CtpoeHue aTOMOB. XUuMHYecKasi CBA3b. OKMC/INTEIbHO-BOCCTAHOBHUTE/IbHbIE peaknuM (15 1)
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Tema 8. MeprogmyecKnii 3aKoH n
MNepuoaunueckana cuctema
XMMUYECKUX 31eMEHTOB

A. U. MeHgene-eBa. CtpoeHune
atoma (7 4)

[lepBble NONBITKU KJIACCUPUKALUH XUMUYECKUX 37IEMEHTOB.
[ToHATHE O rpyNIax CXOAHBIX 3J1EMEHTOB (1eJI0YHBIE U
11{eJIOYHO3€eMe/IbHbIE METaJL/Ib], FaJI0TeHbl, UHEPTHbIE ra3bl).
*JJIeMeHTB], KOTOpble 06PasyIoT

aMdOoTepHble OKCUABI U TUAPOKCUABL*

[lepuoanyeckuit 3akoH u [leprogu-yeckas cuctemMa
xuMHu4eckux asemeHToB /l. U. MeHnpesieesa. [lepuoasl, rpynmnel,
noArpynmnbl. PU3ndecKuit CMbIC/ NOPAAKOBOTO HOMepa
3JIeMeHTa, HOMepOB NepHuo/a U TPYMIbL.

CtpoeHue aTroMoB. CocTaB aTOMHBIX Azep. *M3oTonbL.*
JnexTpoHbl. CTpoeHHe 3/1eKTPOHHBIX 060/104€K aTOMOB IepPBbIX
20 xuMuveckux ssneMeHTOB [leproguyeckoit cUCTEMBI

. U. Mengeneena.

XapaKTepHUCTHKa XMMHUYECKOT0 3J1EMEHTA 110 ero IN0JI0XKeHUIO B
[Tepuoguueckoii cucreme /I. U. MeHnpeneena.
*3aKOHOMEpPHOCTH U3MEHEHUS CBOMCTB 3JIeMEHTOB MaJIbIX
NEePHO/IOB U IVIaBHBIX MOJIPYII B 3aBUCUMOCTH OT aTOMHOI'0
(mopsizxoBOTO) HOMeEpaA.*

*3HaueHue [leproandeckoro 3akoHa U [lepuoguyeckoit
CUCTEMbI XUMUYECKHX 3JIEMEHTOB J/Is1 Pa3BUTHUs HAYKH U
npakTuku. [I. 1. MeHiesieeB — y4éHBIH, Iearor ¥ rpaXkKjaHuH.*

[AemoHcTpauumm

KopoTkonepuosanas u JJiuHHONEpHUOUAHASA GOPMBI
[leproyeckoil cUCTeMbl XUMHUYECKHUX 3J1EMEHTOB

. U. MeHngeneeBa.

O3HakoMJIeHHe € 06pa3iaMy MeTaJJIOB U HEMETAJLJIOB.

Na6opaTtopHble u NpaKTUYECKne paboTbl

JlabopaTOpPHbIN OMNBIT:

B3aumogelcTBUe r'MAPOKCUAA [IMHKA C paCTBOPaMH KUCJIOT U
ieja04en
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PackpbIBaTb CMBIC/I NEPHUOJUYECKOTO 3aKOHA IO/, PYKOBO/CTBOM IeJlarora.

[ToHMMaTh cyllecTBOBaHHe ePUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
3/1IeMeHTOB (M3MeHEeHHe PaJiJuyCOB aTOMOB U 3JIEKTPOOTPULATENBHOCTH) U UX
coelMHEHUH OT MOJIOKeHUS B IepUOANYECKON CUCTeMe U CTPOEHHUs aToMa C
UCTOJIb30BAaHUEM CXeM U TabJIML,

YcTaHaBIMBaThb CBSA3b MeX/Ay M0JI0XKEHUEM 3JIeMeHTa B IepUOAUYeCKOH cUCTeMe
Y CTPOEHHUEM ero aToMa (CocTaB U 3aps/[ AApa, obliee YHC/I0 3JIeKTPOHOB U
pacrpesieJieHHe UX 110 3JIEKTPOHHBIM CJI05SM) 110 06pasLy.

[TporHosnpoBaTh XapakTep H3MeHeHHs CBOMCTB 3JIEMEHTOB U UX COeJUHEHHH 10
rpynnam u nepuozam [leprogudeckoil CUCTEMBI € TOMOLIBIO NTearora.
XapaKTepH30BaTb XMMHUYECKHE 3JIeMEeHThI IepPBbIX TPEX TepUOA0B, KajIus,
KaJIbLIUsA N0 UX noJsioxkeHu1o B [lepuoaudeckoit cucreme /. U. MengeneeBa.

CrnesoBaThb npaBuaM 6e30MacHOM paboThl B 1abOpaTOPHU TP UCNOIb30BAHUU
XUMHYECKOH MOCy/ibl U 060PyAOBAHMSA 110/ KOHTPOJIEM IIefarora.

BricTparBaTh pa3BEépHyTble NUCbMEHHbBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nH}OpMaIHIo U3 y9eOHUKA M CIPABOYHBIX MaTepPHaJIOB, TPAMOTHO
VCIOJIb30BaTh U3y4YeHHbIA NOHATUIHBIN anlapaT Kypca XMMUHU 1ocj1e
CTPYKTYPUPOBaHUSA MaTepuasa € UCII0JIb30BaHUEM KJIMIIe.

Hcnosib30BaTh NpY BHINOJIHEHUH yUe6OHBIX 33/JaHUH TEKCThI yYeGHUKa [ocIe
CTPYKTYpHUPOBaHUS MaTepHasa, ClipaBoYHble MaTepuassl ([lepuoanydeckyio
CHUCTEeMY XUMUUYeCKHUX 31eMeHTOB /l. Y. MeHzienieeBa, TabiuIy pacTBOPUMOCTH
KHUCJIOT, OCHOBAaHHUM U COJIel B BOJI€, 3JIEKTPOXUMUYECKUH psiJ HANIPSKEHU I
MEeTaJlJIOB).

Hcnosib30BaTh NpHU BLIIOJHEHUH yue6GHBIX 33JJaHUH U B ITpoliecce
Uccle[0BaTeNbCKOH JlesTeIbHOCTH Hay4HO- MOy IS PHYIO0 IUTEPaTypy
XHUMHUY€ECKOTO COJlepaKaHuUs, ClIpaBOYHbIe MaTepHuaJbl, pecypcbl UHTepHeTa moj
PYKOBOJCTBOM Ilejarora



Tema 9. Xumunuyeckas csasb.
OKucnautenbHo-
BOCCTAaHOBUTE/IbHbIE peaKLumn

(84)

9 KUIIACC

*JJIEKTPOOTPULATENBHOCTh* aTOMOB XUMHYECKHX 3JIEMEHTOB.
XuMuyeckasi cBs3b (MOHHas1, KOBAJIEHTHas MOJIAPHAs U
KOBaJIeHTHas1 HeloJiIsipHas).

CTeneHb OKHUCJIEHHUS.

OKUCIMTEIbHO-BOCCTAaHOBUTEIbHBIE peakun (OBP). [Iponeccer

OKMCJIEHUsI U BocCTaHOBJIeHUSI. OKMCIUTENH U BOCCTAHOBUTEJIH.

JAemoHcTpauum
OKUCIUTENBHO-BOCCTAHOBUTE/IbHbIE PEAKIIMU: TOPEHMUE,
peakuuu passioKeH!s, CoOeJUHEeHUs

(2 4 B Henento, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpEMs)

PackpbIBaThb CMbIC/ U3yYaeMbIX IOHATHH 10/ pYKOBOACTBOM I1eZlarora.

OnpefensiTb BUJ XUMUYECKOH CBSA3U B COEJMHEHUH C UCTIOJIb30BAHUEM CXEM.

OnpefesiTh CTENEeHb OKUCJIEHUS XUMUYECKOT0 3J1eMeHTa 110 GopMyJie ero
COeJJMHEHUS C UCI0JIb30BAaHUEM aJIFOPUTMA.

OnpefenisiTh 3/71eMEHT (BeLeCTBO) — OKUCIUTEb U 3JIeMeHT (BellecTBoO) —
BOCCTAaHOBUTEJIb.

O6BACHATD CYLIHOCTD ITPOLIECCOB OKUCJIEHUSA U BOCCTAHOBJIEHUS.

CocTaBJATb 3/IEKTPOHHBIN 6a/laHC C YYETOM YMC/IA OTJAHHBIX M NIPUHATBIX
3JIEKTPOHOB.

CocTaBJATb ypaBHEHHE OKUCJIUTEIbHO-BOCCTAHOBUTEIBHOM PeaKI My o
aJITOPUTMY pa36opa OKUCIUTENbHO-BOCCTAHOBUTEIbHON PeaKIHH.

HMcnosnb30BaTh NPU BbINOJHEHUH Y4e6HbIX 3alaHUH TEKCThI y4eOHHKa [0CIIe

CTPYKTYpHPOBaHHs MaTepuaJia, CIpaBoOYHble MaTepuaJbl (IepHOJUYECKYIO
CUCTEMY XUMHU4YecKux 3jieMeHTOB /. Y. MeHesneeBa, Tab MLy pacTBOPUMOCTH
KHCJIOT, OCHOBAaHUM U COJIeH B BOJIe, 3JIEKTPOXUMHUYECKUN PsiJl HANPsKEHU
MeTaJlJIOB).

MpumepHbie Tembl,
packpbiBatowMe AaHHbI pasgen
nporpammol,

M KOZIMYeCTBO YacoB, 0OTBOAUMOE
Ha UX usyyeHue

OcHoBHOe copiepXKaHune

OCHOBHbIe BUADbI AeATE/NIbHOCTU
obyuatowmxca

Paszpes 1. BemecTBo U XMMU4YecKue peakuyu (17 4)
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IloBTOpEHUE U YyIJIyGIeHue
3HAHMI1 OCHOBHBIX Pa3/eJioB
Kypca 8 Kiacca

(G54

[leproanyeckut 3akoH. [lepuoandeckas cucTeMa XUMAYECKUAX
aneMeHTOB /. U. MeHgeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH
B U3MEeHEHHHU CBOMCTB XMMHUYECKHUX 3JIeMEHTOB NepBbIX TPEX
NepHOo/I0B, Ka/lus, KaJbLUA U UX

CoeJJMHeHUH B COOTBETCTBUH C [10JI0KEHHUEM 3JIeMEHTOB B
NepruoANYecKol CUCTeMe U CTPOEHHEeM UX aTOMOB.
Knaccudurkanus 1 HOMeHKJIaTypa HeOpraHU4eCcKHX BellleCTB
(MexxayHa-poJiHasA U TPUBUAJIbHAA). XUMHYECKHE CBOMCTBA
Bell|eCTB, OTHOCSAIIMXCSA K Pa3/JIMYHBIM KJIaCCaM HEOPraHUYeCKUX
COeJMHEeHUH, UX FreHeTH4YecKas CBSA3b HEOPraHU4YeCKHX BelleCTB.
CTpoeHUe BelllecTBa: BUAbI XMMUYECKOU CBA3H U THUIIBI
KPUCTA/UINYECKUX PEIIETOK. *3aBUCHUMOCTb CBOWCTB BEILECTB OT UX
cTpoeHus.*

JeMoHCTpauumn

1. Mozienn KpUCTa/NIM4eCKUX PelléTOK HeOpraHU4YeCKUX BellleCTB.
2. KopoTkonepuoHas ¥ AJIMHHONIEepHOAHAsA GOPMBbI
[lepronyeckoi CUCTEMbI XUMHUYECKHX 3JIEMEHTOB

. U. MenpeneeBa

XapaKTepU30BaTb XMMHUY€eCKHE 3/IeMEeHThI IEPBLIX TPEX IEPUO0B, KaJUsd U
KaJIbLIUs 0 UX NoJ1oXKeHUIo B [lepuoauyeckoit cucteme /[l. U. MeHesieeBa ¢
ONOpPO¥ Ha aJITOPUTM.

KnaccuouuypoBaTh 1 Ha3bIBaTh HEOPraHUYECKHE BellecTBa U3yYeHHbIX
KJIaCCOB C OIIOPOM Ha cxeMy, TabJIULy PaCTBOPUMOCTH.

OnuchIBaTh 061111e XUMHUYeCKHe CBOMCTBA BeLeCTB pa3/IMuHbIX KJIACCOB,
NOATBEPXAATh CBOWCTBA NPpMMepPaMHU MOJIEKYJIAPHBIX ypaBHEHUH
XMMUUYECKHX peaKkL Ui ¢ onopoi Ha cxeMy.

OnpefiensaTb BUJ XMMUYECKOM CBSA3U U TUIl KPUCTAIMYECKON PEeIIETKH
BelllecTBa C OIIOPOY Ha CxeMy.

[Iporno3upoBaTh CBOICTBA BeLECTB B 3aBUCMMOCTHU OT UX CTPOEHUS NOC/Ie
npeABapUTeNbHOTO pa3bopa.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOM Ha
MHPOPMAIMIO0 U3 YIeOHUKA U CIIPABOYHBIX MaTepUAJIOB, TPAMOTHO
KCI0JIb30BaTh U3y4YeHHbIH NOHATUUHBIN allllapaT Kypca XUMHH.

Wcnosb30BaTh NpH BBINOJHEHUH YYeOHBIX 33ZJaHUH U B IpoOIiecce
HCCie0BAaTeNbCKOM eI Te/IbHOCTH HAyYHO-NIONYJISIPHYIO0 JIMTEPATYPY
XMMHUYECKOI0 COZep>KaHus, CIpaBOYHble MaTepUaJibl, pecypcbl MHTepHeTa
110/ PYKOBOJCTBOM IeJiarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKHUX peaKui

(44)

Knaccndukanysa XMMHUYeCKUX peakIyi 1o pa3/IM4HbIM IPU3HAKaM
(o yKcsy 1 cocTaBy yYaCTBYIOIMX B peaKI[MHU BeIleCTB, *11o
TeMmJI0BOMY 3 PEKTY, 10 U3BMEHEHHIO CTENeHEN OKHC/IEHUS
XUMHUYECKHUX 3J1eMEeHTOB, 10 06PaTUMOCTH, [0 YYaCTHUIO
KaTajau3aropa).*

*JK30- U IHA0TEPMUYECKUE peaKIH, TEPMOXUMHYECKHe
ypaBHeHUs. [IoHsITHE 0 CKOPOCTH XUMHUYeckoH peakuuu. [loHsATHe O
rOMOTeHHBIX U TeTeporeHHbIX peaklusax. [loHsATHe 06 06paTUMBIX
Y Heo6paTUMbIX XUMUYECKUX peaKLUaX. [IoHATHe 0 XUMHUYECKOM
paBHOBecHU. PaKTOPHI, BAUSIOIINE HA CKOPOCTb XUMHUYECKOH
peaklu U NoJI0KeHHe XUMHUYeCKOro paBHOBecHUsL. ™
OKHCIUTEbHO-BOCCTAHOBUTE/IbHBIE PeaKIUHU (31eKTPOHHBIN
6aslaHC OKHCIUTENbHO-BOCCTAaHOBUTENbHON PeaKIuu).

JleMOHCTpauuu

1. 3aBUCMMOCTb CKOPOCTH XMMHUYECKOH peaKLiuy OT pa3IMuHbIX
¢dbaxkTopoB.

2. BoszeiicTBue KaTasn3aTopa Ha CKOPOCTb XMMHUYECKOU peaKLiMu.
3. [IpuMepbl HEOOPATUMBIX U 06PATUMBIX PeaKLIHH.

4. CMellleHYE paBHOBECUSI XUMHUYECKON peaKLUHU.

BoeruuciieHust
— KOJIMYECTBa BeIeCcTBa, 00'béMa U MacChl peareHTOB WJIH
MPOJIYKTOB 110 YPaBHEHUAM XUMHUUYECKUX PeaKIun

PackpeIiBaTh CMBIC/ U3y4aeMbIX IOHATUH U IPUMEHATD 3TH IOHATUS NIPU
OIMCaHUU CBOWCTB BeleCTB U UX IpeBpallleHUMH.

KnaccuduruypoBaTh XuMHUYeCKHE peaKI[UH 110 pa3JUIHbIM IPHU3HAKaM.

YcTaHaB/aMBaTh 3aBUCHMOCTb CKOPOCTH XUMHUYECKOH peaKLiUU OT Pa3/IM4HbIX
baxkToOpoB Mo/ PyKOBOACTBOM YUUTEIs.

[IporHo3upoBaTh BO3MOXKHOCTH NPOTEKAHHUS XMMUUECKUX NTpeBpalieHuH B
Pa3/IMYHbBIX YCI0BUSAX NOC/e pe/BapUTebHON paGoThL.

OnpefensiTb OKMCAUTENb M BocCTaHOBUTeb B OBP.

CocTaBJIAATh 3/1eKTPOHHBIHN GajlaHC peaKIuu.

[Ipon3BOUTE BEIYHCAEHHUS 10 XMMUYECKUM YPaBHEHUSIM 110 aITOPUTMY.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIe OTBEThI C OIIOPOM Ha
nHdopMaluIo U3 y4yebHUKA U CIPaBOYHbIX MaTepHaJoB, TPaMOTHO
WCMO0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN aNapaT Kypca XMMUU 1ocye
npeABapUTeNbHOTO CTPYKTYPUPOBAaHUSA MaTepHaa.

Hcnonb3oBaTh NpH BbINOJHEHUH y4eOHbIX 3a/jlaHUH U B Tpoliecce

HCCJIEl0BATENbCKOH JIeATEbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI0 COJiepKaHus, ClipaBOYHble MaTepHasbl, pecypcel HTepHeTa
1oCJle KOHCYJIbTAlMH C e/JaroroM.
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TeMa 2. JJIeKTpOIUTHYECKAsA
aucconuanusi. XuMudecKue
peakuuu B pacTBopax

(84)

Teopus 3/1eKTPONUTUIECKOH AUCCOLMALUU. JIEKTPOJUTHI U
He3JIEKTPOIUThI. KaTHOHBI, aHUOHBL. *MeXaHU3M JUCCOLHALUU
BELLeCTB C Pa3JIMUYHbIMU BUAAMHU XUMHYECKOH CBsA3U. CTeneHb
puccouyanuu.* CUIbHBIE U C1abble 3JIEKTPOJIUTBI.

Peakuuy HOHHOTO 06M€Ha, YCI0BHS UX NpoTeKaHHs. UoHHbIe
ypPaBHEHUS peaKHil.

XuMH4YecKHe CBOMCTBA KHUCJIOT, OCHOBAHHUH U COJIeH B CBETe
HpeACTaBJeHUH 06 3JIEKTPOJUTHYECKON Arcconuanuu. Cpesa
pacTBopa. [IoHsITHe 0 THAPOJIU3e CoJell.

KayecTBeHHble peaKI[Uy Ha KATHOHbI

Y aHUOHBI : XJIOPUJ-, 6POMUJ, HO3UJ-, CyIbdaT-, KapboHAT-,
cuivkat-pocdaT- aHHOHBL, THPOKCH/-MOHBI KaTHOHBI aMMOHHUS,
MarHus, KaJbLiys, aIIOMUHUS, JKesle3a 2+, 3+, [IMHKa,
HPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX..

JeMoHCTpauumn

JeKTpUYecKasi IPOBOAUMOCTb PACTBOPOB BELIECTB; ABHXKEHUE
HOHOB B 3JIEKTPUYECKOM MOJIE.

OnbIThI, UJIIOCTPUPYIOLME IPU3HAKY IPOTEKAHUS PeaKIi
MOHHOTO 06MeHa.

OnbITHI IO ONpe/e/IEHUI0 Cpe/ibl B PaCTBOpax coJiel (xaopuaa
HaTpus, KapOOHaTa HATPUS, XJIOPH/IA IIUHKA).

JlaGopaTopHble U NPpaKTU4YeCKHe

pa6oThbl

JlabopaTOpHBIH OMNBIT:

Ne8Peakuuu HOHHOTO 06MeHa B pacTBOPAX 3J1EKTPOJIUTOB:
cyabdara mepu(1)

W 1é/104M, KapboHaTa HaTPHUSA U COITHOM KHUCJIOTBI, peaKL{us

HeﬁTpaanauI/m MexAy ruiIpOKCUA0M KaJiud U COJITHOM KHUCJIOTOH.

N29. KayecTBeHHble peaKuum Ha MOHbI B pacTBope.

[IpakTHyeckas paboTa:
Ne 1. PemreHue akcnepyMeHTa/IbHBIX 33/ja4 110 TEME.

BoeruuciieHus:
— I10 ypaBHEHUSIM XUMHUYECKUX peaKI Ui

PackpbIBaTb CMBICJ U3y4aeMbIX NOHATHH, a TAK)Ke CMbIC/ TEOPUHU
3JIEKTPOJIMTUYECKOH AMCCOLIMALIMY C OIOPOM Ha CXEMBI.

OGbsACHATb NPUYUHBI 3JIEKTPONPOBOJ-

HOCTH BOJHBIX PacTBOPOB C TOMOLIbIO Nearora.

CocTaBJ/IITh ypaBHEHUS AMCCOLMALIUY KUCIIOT, llleJouell U coJiell, MOJIHble
Y COKpallléHHble HOHHbIE yPaBHEHUsI XUMHUYEeCKUX PeaKLiUi HOHHOTO
obMeHa.

[InaHMpoBaTh M OCYIIeCTB/IATh Ha NPaKTHKe XUMHUYeCKHe IKCIIepUMEHTHI,
IPOBO/UTb HAGJII0/JeHU, IeJIaTh BBIBO/BI 10 Pe3yJIbTaTaM 3KCIIepUMeHTa
1ocJie peJBapuUTeJbHOM paboThl.

CrnesfoBaThb npaBusiaM 6e30nacHOi paboThl B 1ab0OpaTOPUU NPU
HCI0JIb30BAHUU XUMHUYECKOHN MOCYibl U 060py10BaHUA 110/, KOHTPOJIEM
nejarora.

[Ipon3BOJUTH BEIYUCIEHUSA 10 XMMUYECKUM YPaBHEHUSAM.

BoicTpauBaTh pa3BépHyTbie NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOM Ha
nHdopMaIuIo U3 y4e6HUKA U CIPABOYHBIX MaTEePHaJIOB, TPAMOTHO
KCI0JIb30BaTh U3y4YeHHbIH NOHATUMHBIN allllapaT Kypca XMMUH 10cj1e
npeJBapyuTeJIbHOTO CTPYKTYPUPOBAaHUA MaTepHasa.

Hcnosib30BaTh NpH BIIOJHEHUH y4eOHBIX 3aZJaHUH U B IpolLiecce
HCC/1eJ0BaTEe/bCKOM AeATeIbHOCTH HayYHO-NIONYJIAPHYIO JIUTEPaTypy
XUMHYECKOT0 CoJlep>KaHUs, CIpaBOYHble MaTepHasbl, pecypcbl MHTepHeTa
nocJie KOHCYJ/IbTallUHU C IIeJJlaroroM.

Paspeu 2. HemeTa/Libl U UX coeUHEeHUS (24 1)
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Tema 3. O61asa
XapaKTepHUCTHKAa XUMHUYeCKHX
3jieMeHTOB VIIA-rpynnsl.
lFasioreHs!

(44)

0611as xapaKTepUCTHKA rajoreHoB. 0CO6eHHOCTH CTPOEHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbI€ /Il HUX CTENeHH
okucsneHust. CTpoeHre U pU3NYECKHE CBOMCTBA NPOCTbIX

BeleCTB — rajJoreHoB. XMMHYeCKHe CBOMCTBA Ha MPUMepe XJIopa
(B3auMogeiicTBHE ¢ MeTa/yIaM1, HeMeTasllaMU (BOZ0OpPOJIOM U
KucjaopozoM),*menoyamu*). Xsmopoogopo. CosisiHast KUCJI0TA,
XMMHYecKHe CBOWCTBA, *nosydeHue”, npuMeHeHue. KauecTBeHHbIe
peaKLUY Ha raJIoreHU/-MoHBL. */leficTBUe XJI0pa U XJIOPOBOLOPOAA
Ha OpraHu3M 4eJioBeKa.* BaxkHeH1LIMe XJIOPUABI U UX HaXOX/leHHe B
npUpoJe.

JeMoHCTpauumn
BI/IL[eOMaTepI/IaJIbI: raJioreHbl U UX COeJUHEHHUA.
06pasibl XJI0PUAOB.

JlaGopaTopHble ¥ IpAaKTH4YeCKHUE PaGoThI
JlaGopaTOpPHBIH OMBIT:

PacnosnaBaHue xJ10pu/-MOHOB.

[IpakTHyeckas padora:

Ne 2. [TosrygyeHue COIAHON KUCJIOThI, U3y4YeHHe e€ CBOWCTB.

BbluyuciieHUus1
10 ypaBHEHUSIM XUMUYECKUX peaKLUi.

O6BACHATD 06ILMe 3AKOHOMEPHOCTH B U3MEHEHHH CBOMCTB HEMETAJLTIOB U UX
COeJIHEHUH B peJiesiaX MaJIbIX IEPUOLOB U IVIaBHBIX HOArPYIII
[leproAnYeCcKOi CUCTEMBI XUMHUYECKHX 3JIEMEHTOB C YYETOM CTPOEHHS UX
aTOMOB C HCII0JIb30BAHHUEM CXEMBI.

XapakTepr30BaTh pU3UUECKUE U XUMUYEeCKHEe CBOWCTBA NPOCTHIX BELeCTB
raJjoreHoB (Ha IpHUMepe XJI0pa) U CJI0XKHBIX BellleCTB (XJI0pOBOLOPOJa,
XJIOPU/Ia HATPHsl), CIOCOGBI UX MOJIyYeHus], TPUMeHeHHe ¥ 3HaYeH e B
IPUPOJie U )KU3HU YesI0BeKa N0cJie CTPYKTYPHUPOBaHUs MaTepHaa.

Onpesie/isiTh raJloreHUA-UOHBI B PACTBOPE C UCHOJIb30BaHUEM Ta6JIHLbI
"XapakTepHble peaK[M1 HAa aHUOHBI".

[l1aHMPOBATh U OCYIECTBJISATh Ha IPAKTHKe XUMHUYEeCKHe SKCIIEpUMEHTHI,
IPOBOJUTH HAGJIIO/IEHMS, 1e/1aTh BLIBO/bI [0 Pe3y/IbTaTaM IKCIepUMeHTa
HoCJIe peABapUTeNbHOM PaGoThI.

Tema 4. O61mas
XapaKTepUCTUKAa XUMHUYeCKHX
ajieMeHTOB VIA-rpynnel Cepa
U eé coeguHeHu (5 4)

06111as XapaKTepuCTUKa 371eMeHTOB VIA-rpynnbl. Oco6eHHOCTH
CTPOeHMsI aTOMOB 3THUX 3J7IEMEHTOB, XapaKTepHble JJI1 HUX CTelleH!
okucseHus. CTpoeHHe U GU3UYeCKHe CBOMCTBA MPOCTHIX

BellleCTB — KUCJIOPO/Ja U Cephbl.

AnnoTrponHele MOgUOUKALMY KUCI0POAA U cepbl. XUMUYECKHE
CBOMCTBA cepbl. B3auMogelicTBHe c HeMeTalJlaMHU - BOZLOPO/IOM U
KHCJIOPOJI0M, MeTa/lJlaMH, KOHLLleHTPUPOBaHHBIMU a30THOU U
cepHoii kucjaoTaMu. CepoBoJiOpoOJi, CTpOEeHUE, GU3HUECKUE

O6BsICHATD 0011I1e 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/ieMeHTOB VIA-
TPYyNIbl U UX COeJUHEHUH
C Y4€TOM CTPOeHUs1 UX aTOMOB C OIIOPOM Ha cxeMy "Vi3MeHeHUe pafinyCcoB B
noArpynmnax".

XapakTepu3oBaTb PpU3UYECKHe
Y XMMHYeCcKHe CBONCTBa NPOCTOro BellleCTBa cephl U eé coeJUHeHU I
(cepoBOZOPO/IA, OKCHAOB CEPBI, CEPHON KHUCJIOTHI, Cy1bYATOB), CIOCOGBI UX
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U XUMHUYeCKHe CBOHMCTBa (KI/ICJ'IOTHI:)IE 144 BOCCTaHOBHTeJ’IbeIe). IoJIy4eHHus, IpUMEeHeHe U 3Ha4eHHue B [IpUupoe U >KU3HHU YeJIOBEKa C

OKcHABI cepbl KaK NPeJICTaBUTENN KUCIOTHBIX OKCH0B. CepHast OINOpOH Ha CXeMy U IJIaH.

KHUCJIOTA, PU3UYECKHe U XMMUYeCKHe CBOWCTBA (0611e KaK OnpefensiTh HaM4YKME Cy1bGaT-MOHOB B PacTBODE.

HpeJCTaBUTEIs KJIacca KUCJOT U *crienupudeckue™®), npuMeHeHne. | OGBACHATD CYIHOCTb 3KOJIOTHYECKUX NPO6JIeM, CBA3aHHBIX C NepepaboTKON
CepHHCTast KUCJIOTA. CoeZIMHEHUH cepbl OC/Ie CTPYKTYPUPOBAHUSA MaTepHasa.

*XMMHYecKye peaKkuy, Jexalire B OCHOBE IPOMBIILJIEHHOT'O [11aHUPOBATh U OCYILECTBATD HA NPAKTUKE XUMUYECKHE IKCIIEPUMEHTBI,
crnoco6a noJsiy4yeHusl CEpHOH KUC/IOTBIL. ANnapaThl U IPOTeKalI1e B NPOBOAUTD HAGJII0/IeHU, [1e1aTh BbIBOAbI 10 pe3yJIbTaTaM 3KCIepUMeHTa.
HUX Ipolecchl (Ha npyMepe NPOU3BOACTBA CEPHOH KUCIOTHI).* CrnesfoBaThb NpaBusiaM 6e30nacHOi paboThl B 1ab0paTOPUU NPU

CoJiu cepHOH KHMCJIOTBI, Ka4eCTBEHHAs peaKLys Ha Cy/JIbdaT-1OoH. HCI0JIb30BAaHUH XUMHUYECKOHN NMOCYibl U 060py/10BaHUSA 110/, PyKOBOJCTBOM
HaxoxzeHue cepbl ¥ eé coejJuHeHUH B npupo/e. *Xumuieckoe nejarora.

3arpsi3HeHHe OKpyXKalollel cpe/ibl COeIMHEHUSAMH Cepbl [Ipon3BOAUTD BBIYMCIEHHSA 10 XUMUYECKUM YPAaBHEHUSAM 110 aJIFOPUTMY.
(KHcIOTHBIE A0XK/H, 3arPA3HEHNe BO3/[yXa U BOJJ0EMOB), CIOCOObI Hcnonb30BaTh NPHY BEINOJHEHUH Y4eOHBIX 33/JaHUH TEKCThI y4eOHHUKA,

€ero npejoTBpalleHus.* cripaBoyHble MaTepHasbl ([lepuojuyecKyro CHCTEMY XUMHUYECKUX

asneMeHTOB /. U. MeHzeneeBa, Tab ULy pacCTBOPUMOCTH KHCJIOT,
OCHOBAHMH U COJIeH B BOJE, 3JIeKTPOXMMUUYECKUH pAJ HaPSXKEHU N
MeTaJJIOB).

Hcnonp30BaTh NpH BHINOJTHEHHH Y4eOHBIX 3aJaHUH U B ITpoLiecce

JeMoHCTpauumn
Kosneknuu (BuzeoMaTepuasbl): cepa U eé coeJUHEHHUS.
06yrsiMBaHUE caxapa Mo/ eiCcTBUeM KOHIIEHTPUPOBAHHOM CepHOM

KHUCJIOTBI. o

HCCJIe/IOBATEBbCKOM JieATeIbHOCTH HayYHO-TIONYJ/ISIPHYIO INTEPATy Py
JlaGopaTopHble U NPAKTUYECKHE PAGOThI XMMHYECKOT0 COZIepXKaHus, ClIpaBOYHbIe MaTepUaJibl, pecypchl MHTepHeTa
Jla6opaTOpHBIE OMNBITHI: H0CJIe KOHCY/IbTAlUHU C [IeJarorom

O6HapyxeHue cy/1bPaT-HOHOB.

B3auMogelicTBUe pa36aB/ieHHON CEpHON KUCIOTHI C LUHKOM.
BerunciieHusa

T10 ypaBHEHHUSM XUMHUYECKHUX PeaKLUH
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Tema 5. O61asa
XapaKTepHUCTHKAa XUMHU4YeCKHUX
3JieMeHTOB VA-rpynnsl. A3or,
docdop u ux coeguHeHUs

(74)

061as xapaKTepyUCTHKA 3/1eMeHTOB VA-rpynnsl. OCo6eHHOCTH
CTPOEHUS ATOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JJIs1 HUX CTeNeH!
OKHCJIEHHUS.

A3oT, pacnpocTpaHeHHe B IpUpoO/ie, PU3NYECKHE U XUMUYECKHE
cBo¥icTBa. KpyroBopor asoTa B npupo/e.

AmMuak, ero pusnyecKkre U XMMUYECKHE CBOMCTBA, NOJIyYeHHe U
npuMeHeHHe. Co/IM aMMOHHS, UX QU3UYECKHe U XUMUYeCKHe
CBOWCTBA, NpUMeHeHHUe, KayecTBeHHas peakus Ha MIOHbl aMMOHHUSA.
A3oTHas KHCJI0Ta, eé Gpu3nyecKre U XMMUYeCKHe cBoicTBa (061ue
KaK Ipe/ICTaBUTeJIs KJIacca KUCIOT U *cnenupudeckre*).
*AsoTHCcTas KUCa0Ta. Mcnosib30BaHMe HUTPATOB U COJIed aMMOHUSA
B Ka4eCcTBe MUHEPaJIbHbIX y106peHHi.*

XrMu4eckoe 3arpsA3HeHre OKpyXKarollel cpefibl coelHHEHUAMHU
azoTa (KUCIO0THBIE LOXK/AY, 3arpsi3HEHNEe BO3/1yXa, TOYBBI U
BOJIOEMOB).

®ocdop, *amnorponHeie Moaudukanuu ochopa*, dusnyeckue u
XUMHYeCKue CBOMCTBa.

Oxcug pocdopa(V) u pochopHas Kuca0Ta, GU3NIECKUE U
XUMHYeCKHe CBOUCTBA, *mosryyenue.* *KauecTBeHHas peakys Ha
docdaT-nonbL*

*Ucnosnb3oBaHue ¢pochaToB B KAYECTBE MUHEPATbHBIX YI00pEeHU.*
3arpsisHeHHe MPUPO/IHBIX BOJOEMOB pochaTaMu.

JleMOHCTpauuu
Konneknuu: pocdop u ux coejuHeHuUs.
B3anmojelcTBUEe KOHIIEHTPUPOBAHHOM a30THON KHUC/IOTHBI C MeJbIO.

JlaGopaTopHble U NPpaKTU4YecKHe paGoThl

JlabopaTOpHbIE OMNBITHI:

1. BzaumoelicTBrE CoJlel aMMOHHUS C LEJI0YbIO.

2. O3HaKOMJIeHHe C 06pa3naMy a30THBIX U $0CHOPHBIX YI0OpEeHUH.
[IpakTHyeckas paboTa:

Ne 10. [TosryyeHHe aMMHUaKa, U3yUYeHHe ero CBONUCTB.

BoeruuciieHust
110 YPaBHEHUSIM XUMHUYECKUX peaKLui

O6bsACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1IeMeHTOB VA-
IPYIIIBI ¥ UX COEJUHEHUH C YYETOM CTPOEHUS UX aTOMOB.

XapakTepH3oBaTh pU3HYECKHE U XUMUYeCKHe CBOWCTBA POCTHIX BELIECTB
azora ¥ pochopa U UX CoOeAMHEHUH (aMMHaKa, CoJleld aMMOHMS, a30THOH
KHUCJI0ThI, HUTPaTOB, okcuza dpocdopa(V) u dochopHoit KUCIOTHI,
docdaToB), crIocoObI UX MOJTyYEHHUs], IPUMEHEHHEe U 3HaYeHUe B IpUpo/ie
Y ’KM3HH YesI0BeKa C UCI0/Ib30BAHUEM CXEMBI.

OnpefensiTb HOHBI aMMOHHUA U pocdaT-HOHBI B pacTBOpPE C UCNIOIb30BAHUEM
TabsnLbl "XapaKTepHble peaKIy Ha KATUOHBI U aHUOHBI .

O6BACHATD CYLIHOCTD 3KOJIOTHYECKUX NPO6JIeM, CBI3aHHBIX C HAX0XKeHUEM
coeiMHeHUH a3oTa U pocdopa B OKpyKarlel cpefe.

[I1aHMpPOBATB U OCYILECTBJIATD HA IPAKTHKE XUMUYECKHE IKCIEPUMEHTHI,
HNPOBO/UTDb HAGJIIOJeHUS, ieJIaTh BBIBO/BI 10 Pe3yJIbTaTaM 3KCIeprU-MeHTa.

CiienoBaTh NpaBUaM 6e30NaCHON paboThI B JIaGOPAaTOPUH NPU
HCIOJIb30BAaHUH XUMHUYECKOH MOCY bl ¥ 060pY/JOBAHHUS.

[Ipor3BOUTE BEIYMCIEHHUS 10 XUMUYECKUM YPAaBHEHHUSIM.

Hcnosib30BaTh NpH BHIIOJHEHUH yYeOHBIX 3aJJaHUH TEKCThI YIeOHHUKA,
CIpaBOYHbIE MaTepHaJIbl (IEPHOANYECKYIO CUCTEMY XUMHUYECKUX
asnemeHTOB /. U. MeHzeneeBa, Tab ULy pacCTBOPUMOCTH KHUCJIOT,
OCHOBAHMH U COJIeH B BOJE, 3JIEKTPOXMMHUUYECKUH pAJ HAPAXKEHU N
METaJJIOB).

Hcnosib30BaTh Npy BIIOJHEHUH yYeOHBIX 3aZJaHUH U B polLiecce

HcC/lel0BaTeIbCKOM 1esITeIbHOCTH HayYHO-MONYJISIPHYIO JIUTepaTypy
XMMHUYECKOT0 COZepKaHMus, ClIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
nocJie KOHCY/IbTAllUM C Nefarorom

TeMma 6. 061asa XapaKTepuc-
TUKAa XUMHUYECKHX 3JIEMEHTOB
IVA-rpynisl.

Yrjiepoa ¥ KpeMHHMH U UX

Yriepop, a/uioTponHble MOAMGUKALMY rpaduT, aiMas.
B3aumojeicTBYe ¢ MeTa//IaMH, HeMeTa/lIaMy,
KOHLIEHTPHUPOBAaHHBIMHU a30THOH U CEPHOW KHUCJIOTaMH,
pacnpocTpaHeHHe B IpUpoJe, PU3NYeCcKHe U XUMHUYECKHe

O6BACHATH 001IKie 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JieMeHTOB IVA-
PYNIbl U UX COEAUHEHUHN C YUETOM CTPOEHUS UX aTOMOB.

XapakTepHn3oBaTh pU3NYECKHE U XUMUYECKHEe CBONCTBA MPOCTHIX BEIECTB
yrJepo/ia U KpeEMHHUS U UX COeIUHeHUH (OKCHU/IOB YTJIepo/ia, YTOJbHOM
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coeiUHeHUs cBo¥icTBa. Afcop6uus. KpyroBopoT yriiepoa B npupoJe. KHMCJIOTBI, KAp6OHATOB, OKCH/IA KPEMHHUS, KDEMHHUEBOH KHCJIOTHI,

(8u) Oxcuabl yrieposa, ux Gusndeckre U XMMHUYeCKHe CBOMCTBA, UX CUJIMKATOB), CIIOCOGBI X MOJIy4YeHUs], IPUMEHEHHe U 3HaYeHUe B IpUpoJie
JlefiCTBHYe Ha »KMBble OPTaHU3MBl, [I0Jly4YeHHe U IPUMeHeHue. Y KU3HU YeJlOBeKa.
*JKoJioruyeckye npobJieMbl, CBsI3aHHbIE C OKCHAOM yriepoaa(lV); OnpefensiTb KAPOOHAT- U CUJIMKAT-
rUINoTes3a r106a1bHOr0 NOTeNJeHHUs KJIMMaTa; NTapHUKOBbIH HOHBI B pacTBOPe.
adoexrt.* O6BSICHATD CYLIHOCTb 3KOJIOTHUYECKUX TP06JIeM, CBSI3aHHBIX C HAX0XK/1eHHeM
YrosibHasA KUCJI0TA U eé coJiy, UX PU3ndeckre U XUMUYECKHe YTJIEKHCJIOTO Ta3a B OKPY>KalLlel cpefie.
CBOMCTBA, NOJly4YeHHe U IpUuMeHeHHe. KayecTBeHHas peakLua Ha WnmocTpupoBaTh B3aMMOCBSI3b HEOPTaHUYECKUX COeIMHEHUH yTiiepoja U
KapOOHAaT-UOHBL OpraHWYeCKHX BelleCTB M0/, pYKOBOACTBOM YYUTeJIs.
*[lepBoHaya/IbHbIE NOHATHUSA 00 OPraHMYECKUX BelllecTBaX KaK o [I1aHMUpOBAaTh M OCYLIECTBAATH Ha NPAKTHKe XUMUYeCKHe KCITIepUMEHTHI,
CoeIMHEHUAX yTJIepo/ia: 0COOEHHOCTH COCTaBa U CTPOEHHS. NPOBOAUTH HAGJII0/IeHU, 1e1aTh BbIBOAbI 10 pe3yJIbTaTaM 3KCIepUMeHTa
[ToHATHE 0 6HOIOrMYECKH BXKHBIX BEIeCTBAX: XKUpaX, besKax, nocJie npeZBapuTeJbHON paGoThl.
yrieBoJax. MaTepuajibHOe eIMHCTBO OPTaHUY€eCKUX U CrnesfoBaThb NpaBusiaM 6e30nacHOi paboThl B 1ab0OpaTOPUU NPU
HEOPTaHUYEeCKUX COeJUHEeHUHN.* HCIOJIb30BAaHUH XUMHUYECKOH MOCYAbl ¥ 060pyJ0OBaHMUS.
*KpeMHuii, ero ¢prsndyeckre 1 XUMHUYECKHe CBONCTBA (Ha nprMepe Hcnosib30BaTh NpH BHIIOJHEHUH YYeOHbIX 3aJJaHUH TEKCThI YIeOHHUKA,
B3aMMO/I€HCTBHS C METAJIAMU M HEMeTaJlJIaMu), IOJIy4eHHe U crnipaBo4yHbIe MaTepHaJbl ([lepuoaryecKyIo CHCTEMY XUMHUYECKUX
NpUMeHEeHHe B 3JIeKTpOHHUKe.* asieMeHTOB /I. U. MeHiesieeBa, TaG/IUIy paCTBOPUMOCTH KUCJIOT,
*CoeiMHEeHUsI KpeMHHUS B pupoe. O01re npecTaBaeHus 06 OCHOBaHUH U COJIe B BOJIE, 3JIEKTPOXUMHUYECKUH PAJ HaNpsXKeHU N
okcuze kpeMHusI(IV) u kpeMHueBo# kucaoTe. CHINKATBI, UX METaJIJIOB) NOCJIe KOHCYJIbTAIUH C [1eJJaroroM.
HCI0JIb30BaHUE B OBITY, MeAUIIMHE, TPOMBILIJIEHHOCTH. Hcnosib30BaTh Npy BIIOJHEHUH YYeOHBIX 3aZJaHUH U B IpolLiecce
BaxkHeli1lMe cTpouTe/IbHble MaTepUaslbl: KepaMHUKa, CTEKJIO, HCcJle[0BaTebCKOH JlesITeIbHOCTH HayYHO-NIONYJ/ISIPHYIO IUTEpPaTypy
L[eMEHT, GETOH, XKeJ1e300eToH. [Ipo6ieMbl 6e30MacHOT0 XHMUYECKOTO COZeprKaHuUsl, ClIPpaBOYHbIe MaTepHaJibl, pecypcbl UHTepHETA
HCI0JIb30BaHUS CTPOUTENbHBIX MaTepPHa/IOB B OBCeHEBHOM nocJie KOHCYJ/IbTallUHU C IIe[jlaroroM.
KU3HU.*
JleMOHCTpauuu
Mogeu KpucTa/In4ecKuX pelléToK ajaMasa, rpadpuTa, MOJIeKy bl
bynnepena.
Apncop6uys pacTBOPEHHBIX BellleCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.
Buseomarepuasibl: cUJMKaTHasA MIPOMBIILLIEHHOCTb.
Mogesu MoJieKyJ/1 OpraHM4YeCcKUX BelljeCTB.
JlaGopaTopHbie U IPaKTHYeCKHe paGoThl
JlabopaTOpHBIH OMBIT:
KayecTBeHHas peakiysi Ha KapOOHAT-HOH.
[IpakTH4eckue paboThI:
Ne 11. [TosiyueHHe yreKUCIOro ra3a v Usy4eHHe ero CBOMCTB.
KayecTBeHHas peakiysi Ha KapOOHAT-UOH.
Ne 12. PemmeHue akcnepruMeHTa/lbHBIX 3aZa4 N0 TeMe «HeMeTasnb».
BerunciieHus
10 YpaBHEHHUSAM XUMHUYECKUX PeaKIUH, ecJiv OJMH U3 peareHTOB
JlaH B BU/le BOJHOT'0 PAacTBOpa C U3BECTHOU MacCOBOH J10JIeM.

Paspes 3. MeTa/uibl U UX coeguHeHus (20 4)
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Tema 7. O611e cBOMCTBa
MeTa/VIOB

(44)

0O61as xapaKTepHUCTHKA XUMUYECKUX 3JIEMEHTOB — MEeTaJlJIOB Ha
OCHOBaHMH UX N0JI0’keHUs B [lepruoiudecKkoil cucTeMe XMMUYECKUX
asieMeHTOB /I. U. MeHzeieeBa ¥ cTpoeHUs aTOMOB. CTpoeHHe
MeTaJII0B. MeTal/IMuecKast CBSI3b U MeTa/lInyecKas
KpHCTa/UInYecKasi peléTKa. JJIeKTPOXUMHUYECKUN PsifL
Hanps>KeHUH MeTas10B. PHU3nYecKre U XUMUYECKHe CBOMCTBA
MeTa/L10B. *061Ke croco6bl oJIy4eHus MeTa/u1oB. [loHsATHe 0
KOPPO3HH MeTa/IJIOB U OCHOBHBIE CIIOCOOBI 3aIUThI OT KOPPO3UH.
CnsaBbl (CTasIb, YyTYH, JIOPAJIOMUHUH, 6pOH3a), UX IPUMEHEHHe B
OBITY U IPOMBIILJIEHHOCTH.*

JeMoHCTpauumn

O3HakKoMJIeHHE ¢ 06pa3aMy MeTaJJIOB U CILJIABOB, UX
bH3UYEeCKUMU CBOMCTBAMH.

Mogeu KpUCTaJIN4eCKUX PELIETOK METAJLJIOB.
BusieomMatepurasbl: KOppo3us MeTAJJIOB.

JlaGopaTopHble U NPAKTUYECKHE PaGOThI

JlaGopaTOpHBIE OMBITHI:

O3HaKoMJIEHHE ¢ 06pa3LiaMU CIJIaBOB METAJIJIOB.

3aBUCHMOCTb CKOPOCTH PeaKLMi MeTaslla C KUCI0TOH OT PUPO/bI
MeTaslla.

BoeruuciieHust
— I10 ypaBHEHUSAM XMMUYECKUX peaKLUH, ecivu OJJMH U3 peareHTOB
COJIEP>KUT PUMeCcH

PackpbIBaThb CMBICJ U3y4aeMbIX HOHATHUHI U IPUMEHATb 3TH NOHATUA NPU
ONMCAaHUH CBOMCTB BeLleCTB U UX NpeBpalleHH.

O6bsACHATD 061 Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB-
MeTaJlJIOB U UX COe[JUHEHUH C Y4ETOM CTPOEeHUs UX aTOMOB.

XapakTepHU30BaTb CTPOEHUE MeTAJLIOB, 061 Me pU3NIeCKHe U XUMHUYeCKHe
CBOICTBA MeTaJLJIOB.

XapaKTepHu30BaTh 0011e CIOCO6LI MOJNyYeHUs] MeTaJlJIOB [ocJIe
CTPYKTYpHUPOBAHHA MaTepHaJa.

CrnesfoBaThb npaBusiaM 6e30nacHOi paboThl B 1ab0OpaTOPUU NPU
HCI0JIb30BAHUU XUMHUYECKOHN NMOCy/1bl U 060py10BaHUSA.

[Tpon3BOAUTE BEIYKC/IEHHUS 10 XUMUYECKUM ypaBHEHUSM.

Hcnonb30BaTh NPHY BEINOJHEHUH Y4eOHBIX 33/JaHUH TEKCThI y4eOHHUKA,
cripaBoyHble MaTepHasbl ([lepuojuyecKyro CHCTEMY XUMHUYECKUX
asnemeHTOB /. U. MeHzeneeBa, Tab ULy pacCTBOPUMOCTH KHUCJIOT,
OCHOBAHMH U COJIeH B BOJE, 3JIEKTPOXMMHUUYECKUH pAJ HaPSXKEeHU N
MeTaJJIOB).

Hcnosib30BaTh NpH BHIIOJHEHUH yYeOHBIX 3aZJaHUH U B IpolLiecce
HCCJIe[0BATENbCKOH J1esTeJbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XUMHYECKOT0 COJlep>KaHMs, ClIPaBOYHbIe MaTepHaJbl, pecypcbl MHTepHeTa
nocJie npeJBapUTebHOM KOHCYJIbTALMH C [1eJaroroM
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Tema 8. BaxkHelue
MeTaJLJIbl H UX COeAUHEeHM A
(16 4)

llesnounble MeTasbl [losoxeHue B [lepuosuyeckoil cucteMe
XUMHUYecKux 371eMeHTOB /l. . MeHiesieeBa, CTpoeHHe aTOMOB.
HaxoxJeHue B npupoje.

dusnyeckre U XUMHUYeCKUe CBOHCTBA (Ha MpUMepe HATPUS U
kasus). OKcuabl ¥ TUAPOKCU/bI HATPUSA U Kanus. [[puMeHeHue
1[eJIOYHbIX METAJIJIOB U UX COeITUHEHUH.

[[lesiouHO3€eMeIbHBIE METaJ/Ibl MAarHUHM U KaJIbIIUH, CTpOEHUE
atoMoB. [losnoxeHue B [lepuoandeckoi cucTeMe XUMUYECKUX
sneMeHTOB /. U. MenzeneeBa. Haxox/ieHue B npupoze.
duznyeckue U XMMUYeCKHe CBOHMCTBA. BaxkHelne coeiuHeHUs
Kanblus (OKCUZ, TUAPoKcHuz, cosn). *XKEcTKocTb BOAbI M CIOCO6BI
eé ycTpaHeHHUs.*

Anomunuil. [lonoxeHue B [lepuoandeckoi cucTeMe XUMUYECKUX
asieMeHTOB /l. U. MeHzeneeBa, cTpoeHre aToMa. HaxoxaeHue B
npupoje. Pusndeckue U XMMHU4YeCKHUe CBOMcTBA. AMdoTepHbIe
CBOMCTBA OKCU/JA U TUJPOKCH/A.

Keneso: cocras, cBoiicTBa 1 nosy4deHue. [lonoxeHue B
[leproguyeckol cucTeMe XUMHUYECKUX 3JIEMEHTOB

. U. MengeneeBa, crpoeHue aToma. HaxoxzeHue B npupo/e.
dusnveckre U XUMHUYeCKHe CBOUCTBA. OKCHBI, TUAPOKCH/BI M COJTH
xkenesa(ll)

n xese3a(lll).

JleMOHCTpauuu

B3auMogelicTBUe HaTpHUs C BOJOM.

OkpauiMBaHue MJaMeH! HOHAMHU HaTPUs U KaJlusl.
OkpauiMBaHue MJaMeH! HOHAMU KaJIbLIUs.
BsauMo/ielicTBHe OKCH/Ia KaJibIisl C BOJOM.
Busieomatepuasbl: TOpeHUE XKeJle3a B KUCI0PO/ie U XJI0pe.

JlaGopaTOpHBbIe ¥ IPaKTHYeCcKHue paGoThl
JlabopaTOpHbIE OMNBITHI:

O3HakoMJIeHHE ¢ 06pa3LiaMy aJFOMUHHSA U €T0 CIJIABOB.
AMdoTepHBIe CBOHCTBa 'MPOKCHAA AJTIOMUHUS.
KadecTBeHHbIe peaKLiM HA HOHBI XKeJjie3a.
[IpakTH4eckre paboOTHI:

Ne 13. PemeHue sKcniepuMeHTaJbHbIX 3a/1a4 10 TeMe «MeTaslIbl».

BbruuciieHUs1
[0 ypaBHEHUSIM XHUMHYECKUX PeaKLUH.

O6bsACHATD 061Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB-
METaJUIOB B IPYMNIaX U UX COeAMHEHHUH C y4ETOM CTPOEHHs UX aTOMOB.

XapakTepu3oBaTh GU3NIECKHE U XUMUYECKHEe CBOWCTBA NPOCTHIX BELECTB
METaJlJIOB U UX COeJMHEHNH (OKCH/0B, THAPOKCH/IOB, COJIeH) ¢ oNOpoi Ha
CXeMy, CIIOCO0ObI UX OJIyYeHHs], IPUMEHEHNEe U 3HaUeHUe B IPUPOJIE U XKU3HU
YeJioBeKa.

PacnosHaBaThb C IOMOIIbIO KaueCTBEHHBIX PeaKLMi HOHBI METaIJIOB (MarHus,
KaJIbLIMs, aJIIOMUHUS, LIMHKA, XKeJie3a (2+), xene3a (3+), Meau (2+) ¢
HCIOJIb30BaHNEM TabJIMIb! "XapaKTepHble peaKI[Muy Ha KATHOHbI".

[I1aHUPOBATh U OCYILECTB/ATD HA MPAKTHKE XUMUYECKHE IKCIIEPUMEHTBI,
HNPOBOAUTD HAGJII0/IeHU, [1e1aTh BBIBOAbI 10 pe3yJIbTaTaM 3KCIepUMeHTa.

CrnenoBathb npaBu/IaM 6e30MacHOM paboThl B JabopaTOPUU IPU
HCII0JIb30BAaHU U XMMUYECKOH I0Cy /bl U 060PY/J0BaHHUA.

[IpOM3BOUTD BBIUMCIEHHS 10 XUMHUYECKUM YPABHEHHUSIM.

BbicTpanBaTh pa3BEépPHyThie HUCbMEHHbIE U YCTHBIE OTBEThI C OIIOPOM Ha
nHbOpMaAIHIO0 U3 YYeGHMKA U CTIPABOYHbIX MaTEPHAJIOB, TPAMOTHO
WCI0JIb30BaTh U3yYeHHbIH NOHATUUHBIN allllapaT Kypca XUMHH.

Hcnosnb30BaTh NPHU BINOJIHEHUH Y4eGHBIX 33/JaHU U B ITpoLiecce
HCCJIeI0BATE/IbCKOM J1eITeIbHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COJIepPIKaHusl, CIPaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
H0CJIe IPeJBAPUTENBbHOM KOHCYJIbTALMH C 1€JaroroM

Pa3gen 4. Xumusa u okpy:xawomas cpega (3 4)

Tema 9. BemiectBa n
MaTepuasbl B )KU3HHU
YeJjioBeKa

*HoBble MaTepHaJibl U TEXHOJIOTHUH. BeU_[eCTBa W MaTepHaJibl B
HOBCG,ELHeBHOI‘/Jl ’KU3HU YesioBeKa. XUMUS U 3/10pOBLbeE. BbezonacHoe
HCII0JIb30BaHHE BELECTB U XUMHWYECKHUX peaKuHﬁ B 6blTy.

XapakTepHU30BaThb POJIb XMMUH B pa3IMUHbIX chepax AesTeTbHOCTH JIIoJeH,
OCHOBHbI€ BellleCTBa U MaTepHaJibl, IpUMeHsieMble B >)KU3HU COBPEMEHHOT0
yeJi0BeKa.
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(By) [IpupoHbIEe HCTOYHUKHU YT1€BOLOPO/OB (Yro/ib, MPUPOAHBIN ras, OGBACHATD YCJI0BUSA 6€30M1aCHOT0 UCI0JIb30BaHUS BELLECTB U XUMHUYECKHUX

HedTb), MPOAYKTHI UX MepepaboTKH, UX POJIb B OLITY U peakuui B GBITY.

HPOMBILIIEHHOCTH. AHaNM3MpOBaTh U KPUTHYECKH OLleHUBATh HHGOPMALUIO O BAUSHUU
OCHOBBI 9KOJIOTHYECKOH IPaMOTHOCTH. XUMHUYECKOe 3arpsi3HeH e IPOMBILIIEHHOCTH, CeJIbCKOT0 X035IHCTBA, TPAHCIIOPTA U P. HA COCTOSIHUE
OKpy»Karolei cpeAbl (IpeAesbHO JOMYCTUMast KOHLEHTPaL s OKpYy»Kalolei cpesbl.

BewectB — [1/1K). YMeTb 0Ka3bIBaTh NEPBYIO MOMOLLb IPU XUMHUYECKUX 0)KOTaX U OTPABJIEHHUSIX.
PoJib XMMHU B pellleHUH 3KO0JIOTMYeCKUX pobieM.* [IpyHUMATD yYacTHe B 06CYKJeHUH NPO6JIeM XUMUYEeCKOH 1 9KOJIOTMYeCKOH

HalpaBJIEHHOCTH, BbICKA3bIBaTh COGCTBEHHYO ITO3ULUIO 10 Tpo6JieMe U
npeJJlaraTb BO3MOXKHbIE IIyTH €€ pellleH!s C ONIOPOH Ha HUHPOPMALHIO U3
y4yeOGHHMKA U ClIpaBOYHble MaTepHasbl, pecypcel MHTepHeTa.

[Ipn paspaboTke pabGoyeil mporpaMMbl B TeMaTHUYECKOM ILJIAHWUPOBAHUM [JOKHBI OBbITh YYTE€Hbl BO3MOXXHOCTH HCIOJIb30BAHUSA 3JIEKTPOHHBIX (LHUPPOBLIX)
06pa30BaTe/NbHBIX PECYPCOB, SBJSAIIIMUXCA Yy4eOHO-MEeTOLUYECKHMU MaTepuasaMd (MyJIbTUMeAUHHblE MpPOrpaMMbl, 3JIEKTPOHHble Y4YeOHMKH M 33JaYHUKY,
3JIEKTPOHHBbIE OUOBJHOTEKH, BUPTya/IbHbIE JTa60PaTOPUU, UTPOBbIE IPOrPaMMbl, KOJJIEKIUHY HHUPPOBBIX 06pa30BaTebHBIX PECYPCOB), HCHOJIb3yeMbIMU [JJI1 06yYeHUs U
BOCIUTAHUSA DPA3/JMYHBIX [PYININ IM0JIb30BaTeseld, NMpeLCTaBJIeHHbIMU B 3JIeKTPOHHOM (LH(pPOBOM) BHJE U peajU3YIOUIMMHU JuJaKTHdeckue Bo3MoxkHocTH UKT,
coJiep>KaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATE/IbCTBY 06 06pa3soBaHUMU.

2-il BApMAHT
TEMATHYECKOE INTAHUPOBAHUE

Bropoii BapuaHT NpUMEpPHOr0 TEMAaTUYECKOTrO TUIAHUPOBAHUS HCHONb3yeTcs, eciu oOydarommuecss ¢ I[P momydaroT
oOpa3oBaHue B OTACIBHOM Kilacce. B maHHOM BapuaHTe npe/jiaraercs:

- U3y4YeHUe MaTepralia KpyImHbIMHU OJIOKaMu;

- OTIepeIKaroIIee 00yUeHNUE;

- BO3MOXHOCTh TMPUMEHEHHUS 3HAHUW B Pa3IMYHBIX YCIOBHUSX (IMEPEHOC 3HAHUW IO aHAJOTMU OT OOIIUX CBOMCTB
Pa3TUYHBIX KJIACCOB BEMIECTB K OOMUM W CHEeNU(PUYIECKUM CBOWCTBAM KOHKPETHBIX BEIECTB), YTO YBEIUYHBACT JOJIO
CaMOCTOSITETbHOCTH 00YYaroIIUXCsl TPU U3YUYEHUU HOBBIX TEM.

CoOmromaercst  JIOTMKa  M3Yy4YE€HHMs]  BEIIECTB —  CBOMCTBA  BELIECTB  OMNPEACISIOTCS  CTPOEHHUEM  aTOMOB,
3JIEKTPOOTPULIATETLHOCTBI0, XUMUYECKON CBS3bI0O M CTPYKTYpPOM BEIIECTBA, B YACTHOCTH, TUIIOM KPUCTANIMYECKUX PEHIETOK.
(Tembl: cTpoeHHe aTOoMa, CTPOCHHME BEIIECTBA, BaKHEHIIME MPEACTABUTEIM MPOCTHIX U CIOXKHBIX BEIIECTB, XUMUYECKUE
peakiun).

N3MeHeHne TIaHupOBaHus 10 pa3/iejiaM U TEMaM COCTOUT B CIEAYIOIIEM:
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- N3y4YEHUE OCHOBHBIX BOIPOCOB HEOPIaHMYECKOW XMMHUU OCYLIECTBISETCSA B 8 Kiacce, 00Jibllie BpEMEHU BbIICISAETCA Ha
npuMeHeHue 3HaHuM B 9 kiacce. M3 9 kitacca B 8- nepenocaTcs Temsbl: "OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKUX peakuun',
"DJEKTPOIIUTHYECKAsA TUCCOUHAINA. XUMUUECKHUE PEAKIIUU B pacTBOpax';

- epecTaHoBKa TeM, 9 kiacc: Tema «Metamnely nepen «Hemeramnamuy», T.K. oOyyatomuecs ¢ 3[IP Gosble 3HAKOMBI C
MeTaJlJIaMU U JIeTYe XapaKTepUu3yroT UX M0 CBOMCTBAM U IPUMEHEHUIO;

- Tiepepacripe/iefieHue COJIep KaHusl OJHUX TeM B JIpyTrHe (pacKpbIBaeTcs Ha KOHKPETHBIX MPUMEpPaxX IPyrux teM). Tema
"XuMHs W OKpy’Karomas cpena" pacKpblBae€TCsl Ha KOHKPETHBIX IpUMEpax B pazaenax "MeTtauibl U UX COEIMHEHUs ",
"Hemetamnsl IV-VII rpynn u ux coenuHenus";

- oObenuHeHHEe TeM (JaeT OOoJbIIe BO3MOXKHOCTEH ISl MCIOJIb30BaHUS CPaBHEHUSI — CXOJCTBA U OTJIMUMN; Tema
«Kucnopon» u tema «Bonopoay»);

- BbigeneHue otraenbHbiX TeMm (Tema «IlepBoHauanbHble MOHATHS 00 OpPraHMYECKUX BEIIECTBax»). BoiaeneHue B
OTJENbHYIO TEMYy, B KauecTBe "OyKBapsi MO OpPraHM4eckod XMMHHU", JaeT BO3MOXKHOCTb YIIyOJSTh HOHATHA: OINpeAeNeHUS,
KJaccuduKanusi, OCHOBAHHMS JIJIsl KJlacCU(pHKaMy, HOMEHKJIaTypa, OOII1e CBOMCTBA BEUIECTB, CTPYKTYpa BEIIECTBA, COCTABICHUE
(dopmyn no ob1el GpopMyiie U MO HA3BAaHUIO, Ha3bIBaHUE BellecTBa MO GopMyse. B 3ToM ciydae nmporpaMMHBII MaTepHual U3
xapaktepucTuku VA moarpynmnsl MOKHO JOHECTH HE (PparMEHTOM KApTHUHBI «OPTaHMYECKHE BEIIECTBA», a KaK YacTh LEJIOrO0.
Moxxet ObITh BhlzieTieHa Tema «[IpakTHKyM» B KOHIIE IEPBOTO U BTOPOT'O rOJ0B 00yUYEHUS.

TemaTH4ueckoe INIAHUPOBAHUE

8 KIIACC Bcero: 136 gac (2 u/Hen, 2 roga o0y4ueHus)

Tewmbl KonunuecTBo yacoB B tom uucne HazBanus pabot
Ha KOHTPOJIbHBIE HAa MPaKTUYECKUe
paboThI paboTH
Paznen «[lepBoHavyanbHble XUMUYECKHE MTOHATHSY, 144

1. Xwumns — BaxkHas 00IacTb 4 1 2 IMpakTraeckas paborta Nel « JlabopaTopHOe 060pynOBaHNE H TIPHEMBI

€CTECTBO3HAHUS ¥ PAKTHIECKOH 0o0paIeHust ¢ HUM)

JIeSITEIbHOCTU YETI0BEKa. [MpakTrueckas paborta Ne2 «OuncTka 3arps3HEeHHOH TOBapeHHOH conu”
2. BemecTBa 1 XUMHUYECKHE PEAKIIHH. 7 - 1 [MpakTryeckas padota Ne3 «I[Ipu3HaKu MPOTEKAHUS XUMHUUIECCKUX PEAKIHN»
3. KonuuecTBeHHbIE OTHOIICHUS B 3 1 - Kontponshas padora Nel «IlepBoHadansHble XUMUYECKHE TOHSTHUS, XUMUYECKHE

XHMHN (OPMYJIBI 1 ypaBHEHUS» 3arPsI3SHEHHON ITOBAPEHHON COIIM)
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Paznen «Ileproanyeckuii 3akoH U nepuoauueckas cucreMa xumuueckux nemenToB JI.M. MenneneeBa. Ctpoenue aromMa. Xumudeckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PeakLum», 154

4.  Crpoenue aToma 7 1 - Kontponshas pabora Ne2 «[leproandeckasi cucTeMa XUMAYECKUX dJIEMEHTOB

Ileproguueckuii 3aKoH U J.U. Menneneesa. CTpoeHHE aTOMa»

MIepHOIIIecKas CHCTEMa XUMHIECKHIX

snemenToB /.M. MenneneeBa

5.CtpoeHue BemecTB. XMMUYecKast 8 1 - KonTponbsHas pabora Ne3 «Xumudeckast CBsI3b»

CBSI3b.

OKHCIUTENbHO-BOCCTAaHOBUTEIBHBIE

peaknun

Paznen «BakHeilne npeACcTaBUTEIM HEOPraHUIECKUX BEILECTBY, 354

6. Kucnopoa. Bogopox. 14 1 2 [pakTraeckas paborta Ned «IlosrydeHne KHCIOpoaa M H3yUSHUE €T0 CBOHCTB»
IpakTrueckas paborta NeS «IlomydyeHre Bogopoa U U3yUSHUE €ro CBOMCTBY»
KontponpHas padora Ned «Kucnopon. Bonopon»

7. Bona. PacTBOpBL. 5 - 1 [Ipaktuaeckas padora Ne6 «[IpurotoBieHre pacTBOPOB C ONPEACICHHOM
MacCOBOH JI0JIeif pacCTBOPEHHOTO BEIIECTBAY

8. Teopust 251eKTPOIUTUIECKON 5 - -

JICCOIMALINH

9. BakHeiimme Kiacchl 11 1 1 Kontponshas pabora Ne5 «OcHOBHBIE KIacChl HEOPIaHMUECKUX COCTIMHEHHI

HEOPraHUYECKUX COCTUHEHUHN [Ipaktuueckas padota Ne7 «PemieHne 3cKCiepuMEHTANIbHBIX 334 110 TeMe
«OCHOBHBIE KJIACCHI HEOPTaHUIECKIX COSAUHEHHID)

Pazpmen «BemnecTBo 1 XMMHYECKHE pPeakmumy», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 - -

XUMHUYECKUX PEAKLMM

9 KUIACC

Tembl

KoanuectBo yacoB

B ToM gucie

Ha KOHTPOJIbHBIC

paboThl

Ha NPaAKTUYCCKUE

paboTshI

Haszsanus pa6ot

Pasznen «IloBTopenue u yriay0OaeHne 3HaHHH OCHOBHBIX pa3/IelioB Kypca 8 kiacca «BemecTBo 1 xumMudeckue peakimm», 10a

[oBTOpenne n yriryGieHne 3HaHUH 10 1 2 IpakTraeckas pabora Ne 8 «Peaknnu noHHOrO 0OMEHa»

OCHOBHBIX pa3JeIoB Kypca 8 kiracca IpakTraeckas pabora Ne9 «KauecTBeHHBIE peakIiy B pacTBOPE»
KontponbHas pabora Ne 6 « DJIeKTpOIUTHYECKAS TUCCOIUAIINS

Pasnen «MeTajuibl U MX COCTMHEHUS», 209

1. O6mue cBOMCTBA METAJLIOB 4 - -

2.Metansl 1 UX COeTUMHEHUS 16 1 1 IIpaktnueckas padora Nel3 «PemieHne sKkcriepuMEHTAIBHBIX 3334 [0 TEMe

«MeTaTsl ¥ BX COSANHEHHD)
Kontponphas padora Ne§ «Meramrsn
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Paznen «Hemerayutsl 1V-VII rpynn v ux coenunenusy, 244

3.00m1asa xapakTepucTUKa
XMMHYECKUX 371eMeHToB Vla
rpynnsl. [anoressl.

4 _

4.001mas xapakTepucTHKa
XMMHYECKHUX 21eMeHToB Vla
rpynisl. Cepa U ee cCoeTMHEHUsL.

5.00m1asa XxapakTepucTHKa
XHMHYECKHUX HIIEMEHTOB Va
rpymisl. A30T, pocdop u ux
COCJIMHCHHUSI.

IIpaktuueckas padora Nel0 «[lomydenne aMmmuaka 1 U3y4eHUE €TO CBOMCTBY

6.001mast xapaKTepuCTHKa
XMMHYECKHUX 21eMeHToB |Va
rpymnisl. YIiaepos, KpeMHUM U UX
COEJTMHEHHSI.

[pakTraeckas pabora Nell «IlomydeHue yriaekncioro raza v H3y4eHHE ero CBOHCTBY»
IpakTraeckas paborta Nel2 «Pemenne skciepIMEHTAIBHBIX 3a/1ad 110 TEMe
«Hemetamnst IV-VII rpynn 1 ux coenuaeHnim»

KontponbsHhas pabora Ne7 «HemeTamibi»

Paznen «IlepBoHayasipHBIE XMMUYECKHE MOHATHS 00 OpraHMYECKHX BenlecTBax», 104

7. IlepBoHavaIbHbIE XUMUYECKHE
MOHATHS 00 OPraHUIECKUX
BEIIeCTBaX

10 -

Paznen «O6o06menne marepuana mo Kypey «Heopranuueckas Xumus», 44

13. Xumus u oKpysKaromas cpea.

1 -

14. O6o6mIeHre MaTepuana o
Kypcy «Heopranuueckas XUMHsD»

3 1

KonTponphas padora Ne9 «Mrorosast pabora 3a Kypc HEOPraHHYECKONH XIMUID)

Bcero 136 u
8 KJIACC

(2 4 B HEnEMIO, BCETO 68 U)

MpumepHble Tembl,
pacKpbiBaloLUe AaHHbI pasgen
nporpammel,

M KO/IMYECTBO 4acoB.,
OTBOAMMOE Ha UX U3yuyeHue

OcHOBHOE coaepXaHue

OCHOBHbIE BUAbI A,eATENbHOCTH
obyuarowmxca

Paznen 1.1lepBoHaYaIbHbIe XUMAYecKHE MOHATHSA(14 1)
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Tema 1. XuMusa — BakHas
06J1aCTh €CTECTBO3HAHUSA U
NPaKTU4YeCKOH JesTe/IbHOCTH
YyeJIOBEeKa

(44)

*XuMHs1 B cucTeMe HayK. Posib XMUMHM B KHU3HU
yesoBeka.* Tenma u BewecTBa. Pusnyeckue CcBOHCTBA
BewecTB. IlpaBuia obpameHuss ¢
BellleCTBAMH U JIaGOpaTOpHbIM o6opyAoBaHUeM. YucTble
BelllecTBA U Cnoco6bl pasjiesieHUs1 CMeceil.
*TloHsATHE 0 METO/AaX MO3HAHUS B XUMUU.*
JleMoOHCTpanuu
1. JlabopaTopHoe 060pyZ0BaHUE.

2. PaznmuHble BUABI XUMUYeCKOU nocyabl. 3. 06pa3isl
BEIleCTB.

4. Cnoco6nI pa3iesieHus cMecel (puabTpoBaHue,
BbIMIapUBaHUE, JUCTUILISAIMS, XpoMaTorpadus).
JlaGopaTopHble U IpaKTHYeCKHE PaGoThI
JlabopaTopHbI€ OMBITHI:

Onucanue GU3NIECKUX CBOMCTB BEILECTB.

PaspneneHue cMecH C TOMOIIbIO MarHUTa.
[IpakTH4eckue paboThl:

Ne 1. JlabopaTopHOe 060py/i0BaHUE U TPUEMbI 06pallleHUs
C HUM

Ne 2. OumncTKa 3arpsi3HeHHOM OBapEeHHOU Con

6e30macHoro

CMeCH.

PackpbIBaTh CMbIC/ U3y4YaeMbIX TOHATHUH C IOMOILBIO NeJjarora.

PackpbIBaTh poJib XUMHUHU B IPUPO/IE U )KU3HU YesI0oBeKa, eé CBA3b C APYTUMH HayKaMH.

Pazyin4aTe 4uCThIE BelllecTBa M CMECH; OJAHOPO/HbIe U HEOJHOPO/AHbIE CMeCH;

PasznuyaTe pusnyeckue U XuMHUYECKHe sIBJIEHUS C OTIOPOH Ha oNpesieseHusl.

OnpezensiTh NPU3HAKK XUMHUYECKUX PEAKIUH U YCI0BUS UX MPOTEKAHUSI.

Ciie0BaThb NpaBUJaM [10J1b30BaHUSA XMUMHYECKOH NOCYyA0H U 1abopaTOPHBIM 060py/JOBaHUEM, A
TaKe MpaBU/IaM o6palleHusl C XAMUYeCKHMH Bellle-CTBaMH B COOTBETCTBHHU C
MHCTPYKIUSMH I10 BBITOJTHEHUIO TPAKTUYECKUX PAabOT 0/ KOHTPOJIEM Ilefiarora.

[l1aHMpOBaTh ¥ NPOBOJUTE XUMHUYECKUH 3KCIIEPUMEHT 110 U3YYEHHUIO ¥ OIMCAHUI0 QU3UYECKUX
CBOMCTB BelLeCTB, CIOCO60B pas/ie/ieHUs cMecel BelleCTB M0/, PyKOBOJCTBOM IleJjarora c
00CyX/IeHHeM IJIaHa paboThbL.

Hcnosib30BaTh MPU BBINOJHEHUU YYe6-HbIX 33IaHUM U B IPOLIECCE UCCIEe0BATENBCKON
JleATEIbHOCTH HayYHO-NIONYJISIPHYIO0 JIMTEPATYPY XUMHUYECKOI0 COZlEPXKAHUS, CIPAaBOYHbIe
MaTepuaJbl, pecypcbl UHTepHeTa noj pyKoBOJCTBOM Ile/iarora.

BricTpanBaTh pa3BEépHYThiE NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha UHPOPMALMIO U3
y4eOHHKa U CIPABOYHbBIX MaTEpPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYEHHbIN MOHITUHHBIN
anmnapar Kypca XuMUH1

Tema 2. BenrecrBa
M XMMUYeCKHe peaKiumn

(74)

AToMBI M MoJIEKy/bl. XMMHUYECKHe 3JIeMEeHThl. 3HaKH
(cuMBoOJIBI) XMMHMYECKHUX 3JIeMeHTOB. OTHOCHUTesbHas
aToMHas Macca. [IpocTble U c10XKHBIE BelecTBa. ATOMHO-
MOJIEKYIIPHOE YYEeHHE.

Xumudeckas  dopmya.
XMUMHUYECKHX 3JIEMEHTOB. *3aKOH IOCTOSHCTBA COCTaBa
MOJIeKyJ/IsipHast

MaccoBas A0Jid XUMHUY€CKOro 3JieMeHTa B COeIMHEHHUU.

BanenTHOCTB aTOMOB

BeU.[eCTB.* OTHOcUTe/IbHAs Macca.

duznyeckue W XUMHUYECKUe sIBJeHUs. XHUMHYecKas
peaknua Hu eé NMPU3HaKH. ypaBHeHI/IH XUMHUYECKUX
peaKuI/Iﬁ. 3aKoH COXpaHEHHA MAcCChbl BelleCTB Tunsl
XUMHUYECKUX peaKLLPII:I (COG,C[I/IHEHI/IQ,

3aMelleHue, 06MeH).
*M. B. JIoMOHOCOB — y4EHBIH-3HIIUKJIONEUCT.*

pa3oxeHue,

AemoHcTpauuun

dusudeckue siBJeHUs (pacTHpaHUe caxapa B CTYIIKE,
KUIIeHUe U KOHJleHcalusl BOJbI U T. [1.).

XuMHueckue siBJeHUs1 (TOpeHHe CBeUH, pa3ioKeHue
caxapa, B3auMOo/JeiCTBHe CEpHOU KUCJIOTHI C XJIOPUJIOM

[IpuMeHATDb ecTeCTBEHHO-HAay4YHble METO/IbI I03HAHUS (B TOM YHMCJIe HAGII0eHuE,
MO/IeJINPOBaHME, 3KCIIEPUMEHT) U OCHOBHBIE ONlepaliy MbICJUTEIbHOH J1eTeJbHOCTH
(cpaBHEHUE, KIaccubUKALMS) 151 U3yYeHHs BellleCTB U XUMHUYECKHUX PeaKIMH ¢ oopoH Ha
JICOPUTM HJIM CXEMBI.

PacKkpbIBaThb CMbIC/ U3y4YaeMbIX HOHSATHHI U 3aKOHOB Y IPUMEHSITh 3TH MOHATHS IPU ONIMCAHUH
CBOMCTB BellleCTB U UX NpeBpallleHUH ¢ ONopoi Ha MJIaH U KJII0YeBble CI0Ba.

PasnnyaTh Ppusnyeckue U XUMHUYeCKUe sIBJI€HUS, 06'bACHATD UX CYLIHOCTb C TOUKH 3pEeHHUs
aTOMHO-MOJIEKYJISIPHOTO YYeHUs C OIOPOH Ha ONpe/ie/IeHUs] U CXeMBI.

Onpezie/isiTh MPU3HAKM XUMHUUYECKUX peaKIMH, YCI0BUs UX NPOTEKaAHUS.

OGBACHATD CYIHOCTb PU3NUECKUX U XUMUYECKHX sIBJeHUH C TOYKU 3peHHsI aTOMHO-
MOJIEKYJIIPHOTO YY€eHHsI C UCT0JIb30BaHUEM BU3yaJIbHON ONOPBI.

KnaccuduunpoBaTh XMMu4eckre peakLU1 (110 YUCIY U COCTABY pearupymoiiux u
006pa3yoLMXCs BELIECTB) C ONOPOM Ha CXEMBI.

CocTaBasiTb GOPMYJIbl GMHAPHBIX BELECTB M0 BaJIEHTHOCTH U ONPEJe/ISATh BaJIEHTHOCTb MO
dopMy./1aM BeleCTB C OMOPOM Ha aJITOPUTM YUeOHbIX JeCTBU.

PaccTaBaiTh K03 UIMEHTHI B ypaBHEHUAX XUMUYECKHX PEaKLUH C ONIOPOH Ha aJIFOPUTM
y4eOHBbIX 1eHCTBUH.

CrieoBaTh NpaBU/IaM M0JIb30BAHUS XMMUYECKOH OCY10H U 1ab0paTOPHBIM 000PY/J0BaHUEM, A
TaKKe NpaBUJIaM 06pallieHHs C BeLleCTBaMH B COOTBETCTBHUHU C MHCTPYKIUSAMHU IO BBINIOJIHEHUIO
J1aGoPaTOPHBIX XMMUYECKHX OIBITOB 10/, KOHTPOJIEM Ie/iarora.

Hcnonb30BaTh NpU BINOJHEHUH Y4e6HBIX 3alaHUH U B IIPOLiecce HCCIe[0BaTeIbCKOH
JleATeIbHOCTH HayYHO-NIOMYJIIPHYIO INTEPATyPy XMMHYECKOT0 CO/lepKaHus, Clipa-BoY-Hble
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6apus,

passioxkeHue rugpokcuaa Meau(1l), B3aumoaericTere
KeJsie3a ¢ CepoH, B3aHMO/IeHCTBYE JKeJie3a C paCTBOPOM
cost meau(1)).

ONBIT, WJIIOCTPUPYIOLIMI 3aKOH COXPAHEHUS MaCChI.

NabopaTopHble U NpaKTMYeckne paboTbl

JlabopaTOpHbIE OMbBITHI:

[Ipumepsl pU3nYECKUX sIBJIEHUM (IJ1aBJIeHUE BOCKA,
TasiHUeE JIbJ1A).

[IpuMepbl XMMHUYECKUX IBJIeHUH (IPOKaJIMBaHUe MeJJHON
MPOBOJIOKH, B3aUMO/JleiCTBUE MeJia C KUCJIO0TOMU).
Mogesnu aTOMOB U MOJIEKYJI.

IMpaxTrueckas pabota Ne3. [Ipu3Haky mpoTeKaHHs
XMMUYECKUX PeaKIui.

BbluucneHuns

— OTHOCHUTEJIbHOH MOHEKyJIHpHOﬁ MaccChI BellleCTB;

— MaccoBOH A0JIM XUMHW4Y€ECKOI'o 3JIEMEHTa I10 (l)OpMyJ'le
CoeJUHEHUdA

MaTepHaJibl, peCypcChbl [/]HTep-HeTa IoJ pPyKOBOACTBOM Ile[arora.

BbICTpaI/IBaTb paSBépHyTbIe NUCbMEHHbIE 1 YCTHbIE OTBETHI C OHOpOﬁ Ha I/IH(l)OpMaLU/I}O H3
yqe6Hm<a H CIIPAaBOYHBIX MAaTE€pPHUaJIOB, TPAMOTHO HMCII0JIb30BAThb I/ISY‘{eHHblffll MOHSATUNHBIA
almnapaT Kypca XUuMHHU

Tema 3. KosinuecTBeHHbBIE
OTHOLIEHMSI B XUMHH (34)

KonnyectBo BemectBa. Mosib. MosisipHass Macca. 3akoH
ABoragpo. MounApHbIE 006BEM ra3oB. PacueTbl 1O
XUMHU4Yeckoil  ¢opmysie.  PacyeTbl  MaccoBoH  zosu
XMUMHUYECKOTO 3JIeMEHTa B COeAHHEHHMH, KOJIMYeCTBa
BellecTBa, MOJIAPHONM Maccbl. Pac4éTel mo XMMHYeCKHM
YPaBHEHUAM.

JleMoHCcTpayus:

- 06pa31ibl BEIECTB KOJMYECTBOM OJJMH MOJIb

Beruncienus:

-pacueT 1o $popMyJie ¥ 110 XUMUYeCKOMY YPaBHEHHIO

PackpbIBaTh CMbIC/T M3y4aeMbIX IOHATHH U IPUMEHATD 3TH NOHSATHS, a TAKXKe U3yYeHHbIe
3aKOHBI M TEOPUH [JIJIsI PEIleHUs PAaCYETHBIX 33/1a4 C TOMOLIBIO [TeJjarora.

BbI4HCIATB MOJIAPHYIO Maccy BellleCTB; KOJIMYeCTBO BellecTBa, 00'bEM rasa, MaccCy BellecTBa C
0Topoi Ha o6pasel, Ha GOPMYJIbI;

[TpoBOAUTE pacyéThl IO YpaBHEHHUSIM XUMHUYECKHX PeaKLUH C Oopoii Ha 06paseL, aJlTOPUTM
y4ebHBIX IeHCTBUH: KOJINYeCTBa, 00 bEMa, MacChl Bell[eCTBa 10 U3BECTHOMY KOJIMYECTRBY,
06bEMY, Macce peareHTOB UJIM IPOAYKTOB peaKIHH.

BbicTpanBaTh pa3BépHYThIe MMCbMEHHbIE U YCTHbIE OTBETHI C 0OPOH Ha MHPOpPMAIHUIO U3
y4eOGHHMKA U CITPaBOYHBIX MaTepHasIoB, FPaMOTHO HCII0/Ib30BaTh U3y4YeHHbI MOHATUHHBIN
anmnapaT Kypca XHMMHHU C IOMOLIbIO TIeJjarora.

Paspen 3. [lepunoaudeckuii 3akoH 4 [lepuoauyeckas cucteMa XUMHYeCKHX 31eMeHTOB /I. U. MeHpeieeBa.
CTpoeHue aTOMOB. XUuMHYecKas CBA3b. OKHC/INTETbHO-BOCCTAHOBHUTE/IbHbIE peaknuM (15 u)

Tema 4. CtpoeHue atoma.
MepuoaunyecKknii 3aKoH u
Nepuoanyeckasa cucrema
XMMMUUYECKUX 31EMEHTOB

A. N. Mengeneesa. (7 1)

[lepBble  MONBITKM  KJacCUGUKALMHM  XMUMHUYECKHX
a7eMeHTOB. [lOHSITHe O Trpynmax CXOJHBIX 3JIEMEHTOB
(wesi0YHBIE U I€JI0YHO3€eMeJbHble METaJlJbl, aJoreHsl,
WHepTHble ra3bl). *JjeMeHTbl, KOTOpble O06pasyloT
aM¢oTepHble OKCUABI U THAPOKCUABL*

PacKkpbIBaThb CMBICJ TIEPHOJUIECKOTO 3aKOHA 0J] pyKOBOZCTBOM IleJjarora.

[ToHUMaTh CylllecTBOBaHHE IEPHOJUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX 3JIeMEHTOB
(13MeHeHHe painyCOB aTOMOB U 3J1eEKTPOOTPHULIATENbHOCTH) U UX COeJUHEHUH OT
10JI0’KEeHUs B IepHOANYECKON CCTeMe U CTPOEHHs aToOMa C UCNI0JIb30BaHHEM CXeM U TabJINIL.

YcTaHaBAMBaTh CBSI3b MeX/Y M0JI0XKEHHUEM 3JIeMeHTa B TepUOAUYeCKON CUCTeMe U CTPOeHHeM
ero aToma (cocTaB U 3aps/j sApa, obliee YUCJI0 3JEKTPOHOB U pacnpesiesleHUe UX 110
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[lepuoanyeckuit 3akoH. [lepuojguyeckas cucTeMma
XUMHUYEeCKHUX 3JIeMEHTOB J. U. MeHzeneeBa.
KopoTkonepuoanass U *ajuHHONepuoAHas™  ¢GopMbl

[leprognyecKkol CUCTEMbl XUMHUYECKHUX 3JieMeHTOB /.
U. MeHpeneesa. [lepuogbl U rpymnnbl. PU3HYECKUNA CMBICT
NOPSAKOBOrO HOMepa, HOMEepoB Iepuoja M TIPYMIbI
3JIeMeHTa.

Ctpoenue atomoB. CoOCTaB aTOMHBIX sjep. *U3oTonbL*
JnekTpoHbl. CTpoeHUE 3JEKTPOHHBIX 0060J0YEK aTOMOB
nepBeix 20 XHMHUYECKUX 23JIeMeHTOB [lepuoguyeckoit

I W

3JIEMEeHTa o ero

CHUCTEMBI MenpeneeBa. XapakTepucTHUKa

XUMHUYECKOro MOJIOXKEHHUIO B
[lepuoguueckoit cucteme /. U. MeHpeneena.

paguyca
MeTaJlJInYeCKUX u

*3aKOHOMEPHOCTH  HU3MEHEHHUs aToMOB

XUMHUYECKUX 3JIeMEeHTOB,
HeMeTa/UIMYeCKUX CBOWCTB IO TpynmnaM M HepuojaM.
3HavyeHue Ilepuoguyeckoro 3akoHa W [lepuojuyeckoit
CUCTEeMBbI XMMHUYECKHUX 3JIeMEHTOB /JIsl pPa3BUTHs HayKU U
npakTuki. [l. U. MeHiesieeB — y4EHbBIN U rpakAaHUH.*
[emoHcTpauum
KopoTkoneproaHas u JJIMHHONEpHOAHasA GOPMBbI
[lepnoanyeckod cCUCTeMbl XUMUYECKHX 3J1eMEHTOB
J. . MeHneneeBa.
O3HakoMJieHHe ¢ 06pa3LaMHi MeTAJIJIOB U HEMETAJIJIOB.
NabopatopHble U NpaKTMYeckne paboTbl
JlaopaTOPHBIN OTBIT:

B3anMopelicTBUe THUJApPOKCHAA IMHKA C PAcTBOPAMH
KHCJIOT M 1esio49ei

3JIEKTPOHHBIM CJIOSIM) TO 06pasiy.

[IporHo3upoBaTh XapakTep U3MeHEeHUs1 CBOMCTB 3J1EMEHTOB U UX COeJMHEHUH 110 IpyInaM 1
nepuogaMm [leprofnyeckoi cUCTEMBI C IOMOLLbIO Ilefjarora.

XapaKTepu30BaTb XUMHUY€ECKHeE 3/IeMEeHTbI IEPBbIX TPEX IEPUOA0B, Kalus, KaJbLUs 0 UX
nosioxkeHuto B [lepuoauyeckoit cucreme /l. U. MeH/ieseeBa.

CiieoBaTh NpaBUJiaM 6€30MacHOM paboThl B J1a60PaTOPUHU IPU UCIOJIb30BAHUM XUMUYECKOHN
nocyZbl 1 060py10BaHUs 0 KOHTPOJIEM NeJarora.

BricTpauBaTh pa3BépHyThIe NHUCbMEHHbIE U YCTHBIE OTBETHI C OOPOH Ha MHGOPMAIHUIO U3
y4ebHUKa U CIPaBOYHBIX MaTePHAJIOB, PAMOTHO UCIO0JIb30BaTh U3yYEeHHbIA TOHATUHHBIN
anmnapar Kypca XMMHHU NI0CJle CTPYKTYPUPOBaHUSA MaTepuaJia € UCII0/Ib30BaHHUEM KJIMLIE,

Hcnosb30BaTh MpH BHINOJHEHUH Y4eOHBIX 33ZJaHUH TEKCThI Y4eOHUKA I10CIe
CTPYKTYpUPOBaHUS MaTepHasa, ClipaBoYHble MaTepuassl ([lepuoandeckyto cucteMy
XUMH4YecKux 3yieMeHTOB /. Y. MeHesieeBa, TabJIMIy pacCTBOPUMOCTH KUCJIOT, OCHOBAaHUN U
coJiell B BOJie, 3JIEKTPOXUMUYECKUH psiJi HAaNPSHKEeHUH MeTaJlJIOB).

Ucnosib30BaTh MPHU BBINOJHEHWH YYe6GHBIX 33JJaHUH U B TPOIECCe UCC/Ie[0BATENbCKON
JesATeJIbHOCTU HayYHO-TONYJIIPHYIO JINTEPATYPy XMMUYECKOTO CO/lepPKaHUsl, ClIPAaBOYHbIEe
MaTepuaJibl, pecypcbl UHTEpHETa NoJ pyKOBOJCTBOM Iefarora

Tema S. CTpoeHne BemecTs.
XumMuuyeckasi CBA3b.
OKHCIUTETBHO-
BOCCTAHOBHUTEJIbHbIE PeaKIUH
(84)

Xumuueckass  cBs3b.  KoBaneHtHas — (moysipHass ¥
HETOJISIPHAs))  CBsI3b.  *OJIEKTPOOTPHUIATEIHLHOCTh  aTOMOB
XUMHYECKHX  dJeMeHTOB.*  MonHas  cBsa3b.  *Tunbl
KPHUCTATIHIECKHUX PEIIETOK.™

CTeneHb OKHCJIEHHS. OKUCJIHUTEBHO-

BOCCTAaHOBUTEJIbHbIE pPeaKIUuU. HpOHECCbI OKHCJ/IEHHUA H
BOCCTaHOBJIeHUS. OKHCIUTENN U BOCCTAHOBUTEJIH.

JdeMoncTpauuun
OKHUCITUTETbHO-BOCCTAHOBUTEINILHBIE PEAKLIUH: TOPEHHE,

PackpbIBaTh CMBICIT H3y4YaeMbIX MMOHATHIA IO/ PYKOBOCTBOM TIeJiarora.

OrnpenensTb BUI XUMHUUECKOH CBA3H B COSIMHEHHUH C MCIIOJIb30BAHUEM CXEM.

OmnpeesnsTs CTeNeHb OKUCICHNS! XUMHYECKOT0 AJIEMEHTa 1o (hOpMyJIe €ro COeTMHEHHUS C
HCIIOJIb30BAHMEM AJITOPUTMA.

Onpeaensirs 3JeMeHT (BEIIECTBO) — OKHCIUTENb U 3JIEMEHT (BEIIeCTBO) — BOCCTAHOBHUTEID.

OOBSACHATH CYIIHOCTH MPOIIECCOB OKUCICHHUS M BOCCTAaHOBJICHHUS.

CocCTaBJIATh 3JICKTPOHHBINH OaTaHC ¢ YYETOM YMCIIA OTIAHHBIX W TPHUHATHIX JIEKTPOHOB.

CoCTaBJIATh YpaBHCHUE OKUCITUTEIBHO-BOCCTAHOBHUTEIILHON PEaKIIUK MO AITOPUTMY pa3dopa
OKHCJIMTENIbHO-BOCCTAHOBUTEIHLHOM PEAKITUH.

Hcnons30BaTh NpH BRIIOJHEHNH y4eOHBIX 33JaHUH TEKCThl y4eOHHUKA TIOCHIE CTPYKTYPUPOBAHUS

Marte€puaia, ClipaBOYHbLIC MAaTCPUAJIbI (HepI/IOZ[I/I‘IeCKyIO CUCTEMY XUMHYCCKUX 3JIEMEHTOB I[ n.

49




pCaKu pa3jioKEHUsA, COCANHEHUS

MenpeneeBa, TabIHIly PACTBOPUMOCTH KHCIIOT, OCHOBAHHIN M COJICH B BOJIC, SJICKTPOXUMHUYCCKHUN PAT
HATPSHKCHUA METAIIOB)

Paspes 2. BaxxkHelilMe npeAcTaBUTE/Id HEOpPraHMYeCcKUX BelecTs (35 4)

Tema 6. Kucnopop. Bogopoga.
(14y)

Bosayx — cmech rasos. CoctaB Bo3ayxa. Kuciopos —
3jJleMeHT U npoctoe BellecTBo. 030H. HaxoxzaeHue
KHUCIOpOJa B TPUPOJE,

CBOMCTBaA.

dusnyeckne H XHMHYECKHE

Peaknuu ropeHHs TpPOCTBIX U  CJIOKHBIX
BewecTB. *TensioBoi 3ddeKT XUMHYECKOH peaKuuu.*
JK30- U IH/AOTEPMHUYECKHE PEaKUUH, *TepMOXUMHUYECKHE
ypaBHeHHs.* [loHsaTHe 06 okcuaax. Coco6bl MOJydeHUs
KHCJI0pOoJa B

IpYMeHeHue

JabopaTopun U
KHCJI0POJa. KpYyroBOpOT KHCJOpOJA B
npupoje. TonanBo: yrojb U MeTaH. 3arpsi3HeHHe BO3Ayxa,
yCUJIeHHE TTapHUKOBOro 3¢ deKTa, paspylieHre 030HOBOTO
CJ1051.

Bopopon — npocroe
HaxoxzeHue Bozopoza B IPUPOJE,

MPOMBIIIJICHHOCTH.

3JIEMEHT | BellleCTBO.
dusnyeckne u
XUMHUYeCcKHe CBOWCTBa (Ha NpUMepe B3aUMOJEHCTBHUA C
HeMeTa/UIaMHM W OKCHJAMH METa/JIOB), NpPHUMeHEHHE,
*croco6b! mosydeHus.* [lonaTre o kKucaotax KucioTsl u

COJIH.

AemoHcTpauumn

BzaumogeiictBue pocdopa, cepbl U xkeJe3a ¢ KUCI0POA0M
(BO3MOKHO HMCIOJIb30BaHUE BUIE00MBITOB).
OnpefesieHue cofiep:KaHUs KMCI0pO/ia B BO3JyXe.
OnbIThI, IeMOHCTPUPYIOLHE YCA0BUS BOSHUKHOBEHUS U
[peKpalleHNus TOpeHus.

NabopaTopHble U NpaKkTUYEcKue paboTbl

JlabopaTOPHBIN OTBIT:

O3HakoMJIeHHE € 06pa3naMyi OKCH/OB.

[IpakTHyeckas paboTa:

Ne 4. [TosryyeHHe KUCI0pPO/ia, U3yUYeHUe ero CBOMCTB.
[paktuueckas padota NeS. [Tonydenne Bogoposaa u u3ydeHne
€ro CBOICTB.

Borunciaenns

PackpbIBaTh CMbIC/ U3yYaeMbIX IOHATHH U IPUMEHATD 3TH MOHSITHS IPU ONMCAHUU CBOKCTB
BELIECTB U UX [IpeBPAILeHUH C UCI0JIb30BAaHUEM OIIOPHBIX CJIOB U KJIHLIE.

XapakTepr30BaTh (ONUCBIBATD)C ONOPOLL HA NAAH, CXEMY, KPAMKYIO 3aRUCH
cocTaB Bo3/yxa, PU3nyecKre U XU-MHU4eCcKHe CBOMCTBA KUCJI0PO/AA, CIOCO6HI ero Moy4eHus,
IpUMeHeHNe U 3HaYeHNe B IPUPO/Jie U )KU3HH YesI0BeKa.

CpaBHMBATb peaKIMy rOpeHust U Me/IJIEHHOI'0 OKUCJIEHHS C IPeiBapUTENIbHBIM 06CYyKAeHUEM
napaMeTpOB CPaBHEHHSI.

Co6upaTsb MprUGOpPHI /15 HOJyYeHNUs KUCI0po/ia (BEITECHEHUEM BOJbI M BO3/yXa).

Pacno3HaBaTh ONBITHEIM MYTEM KUCJIOPOJ, [T0/ KOHTPOJIEM I1eJjarora.

Hcnosib30BaTh XUMUYECKYI0 CHMBOJIMKY /ISl COCTaBJIeHUsT GOPMYJI BEI[eCTB, MOJIEKYISPHBIX
ypaBHEHUH XMMHUYECKUX PEAKIUH C yYacTHEM KUCI0PO/a.

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX TPO6JIEM, CBSI3aHHBIX C 3arpsi3HEHHEM BO3/yXa.

CiienoBaTh NpaBUIaM 6€30MacHOM paboThI B JIAG0PATOPUU IPH UCIOJIb30BAHUH XUMUYECKOMN
HOCY /bl U 000PY/JOBAHHUsI 110/] KOHTPOJIEM IIE€AArora, a TaKXKe paBuiaM 06palleHus ¢
rOPIOYHMHU BeLeCTBAMH B ObITY.

[11aHUPOBATDb U OCYLIECTBJSATh HA NPAKTHKE XUMUUYECKHE 3KCIIEPUMEHTBI, IPOBOUTh
HaGJII0IeH N, 1eJIaTh BbIBO/bI 10 pe3yJ/IbTaTaM 3KCIIepU-MeHTa 110/, PyKOBO/CTBOM Ile/iarora.

YyacTBOBaTh B COBMECTHOM pa6oTe B rpymIe.
Hcnonb30BaTh NPU BBINOJHEHUH Y4e6HBIX 3a/laHUH U B IPOLIECCE UCCIe[0BATEbCKOM
JlesITeIbHOCTH HayYHO-TNIOMYJ/ISIPHYIO0 JIMTEPATYPY XUMHUYECKOT0 COZlepXKaHUs, CIPaBOYHbIe
MaTepuaJbl, pecypcbl UHTepHeTa noj pyKoBOJCTBOM Ilejiarora.

BbicTpanBaTh pa3BépHyThble MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha HHPOPMALIUIO U3
y4ye6HHKA ¥ CIPaBOYHbIX MaTe-
pHaJIOB C OIOPOH Ha MJIaH, FPaMOTHO HUCIOJIb30BaTh U3y4YeHHbIM OHATUHHBIN annapaT Kypca
XUMHUU
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— MOJIeKyIIHpHOI‘/‘I MacCChbl KUCJIOpOJAa ¥ 030HA Ha
OCHOBAaHUH aTOMHOM MacChl XMMHYECKOTO 3JIEMEHTA

Tema 7. Boga. PacTBopbl.
IousATHE 06 OCHOBAHUAX
(54)

Boga. Ee coctaB. CtpoeHue. Mosiekyibl. *®usnyeckue
cBoMcTBa BOJbl. Boja kak pactBopuTesb.* PacTBOpHIL
*[loHsAATHE O PAaCTBOPUMOCTHU BellecTB B BoJie. [loHsATHE O
HacChIIeHHbIX M HeHaChILeHHbIX pacTBopax.* MaccoBas
JoJisl BelllecTBa B pacTBope. PacyeT MaccoBod [Josu
BelllecTBa B pacTBOpe (MpoLeHTHAs KOHIIEHTpalus).

*XuMHUYecKre CBOMCTBA BO/bl (pa3/ioXKeHUE, peaKIuu C
HaTpHeM, OKCU/IOM KasblLius, okcuaoM cephllV [ToHsATHE 06
OCHOBaHMAX. PoJsib pacTBOpoB B NpUpPOJE U B KU3HHU
yesioBeKka. KpyroBopoT Bojbl B mpupoje.* 3arpsisHeHUe

NpUPOJHBIX BoA. OXpaHa M 0YMCTKA IPUPOJHBIX BOJ.

[emoHcTpauum

JJIeKTPOJIN3 BOJbL; CUHTE3 BOABL; B3aUMOJIeHICTBHE BOZAbI C
MeTtasiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHKE
BH/IeOMaTepHasoB).

PacTBopeHMe BelecTB ¢ pa3IMuHON paCTBOPUMOCTEIO.
HccnenoBaHue pacTBOPOB KUCJIOT U 1jes1o4e ¢ TOMOLIbIO
WH/MKaTOPOB.

NabopatopHble U NpaKTMYeckne paboTbl
IIpakmuyueckas paboma:

Ne 6. [IpuroToB/IeHHEe PACTBOPOB C Ollpe/ie/IEHHON
MaccoBoOH JloJ1ell pacTBOPEHHOTO BelllecTBa.

PackpbIBaThb CMbIC/I U3yYaeMbIX IOHATHH U IPUMEHATD 3TH MOHATHS IPU OIMCAHUH CBOKCTB
BeLIECTB U UX IIpeBpallieHUH C HOMOLIbIO IeAarora.

XapakTepu3oBaTb pU3NYECKHE U XUMUYECKHE CBOWCTBA BO/bI, €€ POJIb KaK PaCTBOPUTEJIS B
HNPUPOJIHBIX NPOLeccax C ONOPOH Ha IJIaH U CXEMY.

CocTaBJATb YpaBHEHUS XUMHUYECKHUX PeAKIUH € y4acTHEM BOJbI C OTIOPOH HA CXEMY.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX MPO6JIeM, CBA3aHHBIX C 3arpsi3HEHHeM NPUPOJHBIX BOJ,
Croco6bl OYMCTKU BOJbI OT IPUMeceH, Mephbl 110 OXpaHe BOJ, OT 3arpsA3HeHuUs 1oce
NpeJBapyUTEJbHOTO CTPYKTYPHUPOBaHUs MaTepyaJa.

[11aHMPOBATh U OCYILECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTbI, IPOBOJUTD
HabJIl0leHus, JieJ1aTh BbI-

BO/IbI 10 pe3yJIbTaTaM 3KCIIepUMeHTA M0/, KOHTPOJIEM I1e/larora, ¢ UCIoJ1b30BaHUEM KIIHLIE.

CienoBaTh IpaBUJaM 6e30MacHON paboThI B JIJAOOPATOPUU NPH UCTIOIB30BAHUHU XUMUYECKON
NOCyZibl U 060PY/I0BaHUS 110J] KOHTPOJIEM NeAarora.

HpOBOAl/ITb BBIYHCJICHUA C IPUMEHEHHUEM NIOHATHUA «MaCCOBadA 0JId BeleCTBa B paCTBOpe» C
o1nopoi Ha GOPMyJIbI.

Hcnosib30BaTh NPH BBINOJHEHUH YIeOHbBIX 33/JaHUN U B IPOIIECCE UCCIEI0BATENBCKON
AeATEeJIbHOCTH HAYYHO-TIONMYJIAPHYIO JINTEPATYPy XUMHU4YECKOIro COAePXKaHHA, ClIpABOYHbIE
MaTepuaJbl, pecypcbl MHTepHeTa nos pyKoBOACTBOM Ilejarora.

BricTpauBaTh pa3BépPHYyTble MMCbMEHHbIE U YCTHBIE OTBETHI C OOPOM Ha HHPOpPMAILHIO U3
y4eOHHKa U CIPABOYHbBIX MaTEpPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYEHHbIN MOHATUHHBIN
anmapar Kypca XMMHH I10cJle IpeJBapUTeIbHOI0 CTPYKTYPUPOBAHUA MaTepuraa.

Tema 8. ds1eKkTpoIuTHYECKas
Aucconyanvd. XuMU4ecKue
peaknyu B pacTBopax

(54)

Teopus 3JIEKTPOJINTUIECKOMN JTUCCOLMAIINH.
OnexTponuTHYecKas ~ AWCCOUMALMA.  ONEKTPOIUTHI U
HEDJICKTPOJIHTHL. Katnownsl, AQHHMOHBI. *MexaHu3M

JUCCOLMAINY BEIIECTB C PAa3IMYHBIMU BHJIAMH XHMUYECKOU
ces3u. [lonsitue ocrenenu auccormaiuu.* CuabHbIe U Cliabbie
JIIEKTPOITUTEI.

Peakmin moHHOTO OOMEHA. Y CIIOBHS MPOTEKAHHUS PEAKIUA
HOHHOTO 0OMeHa 10 KoHa. [lonHbIe U cOKpamEHHBIE HOHHBIE

ypaBHEeHUs1 peakuuid. XHMMHUYECKHE CBOMCTBA  KHCIOT,

OCHOBaHHMM M coJed B CBeTe MpEeACTaBIeHHHA 00

PacKpbIBaTb CMbIC/ U3y4aeMbIX TOHSATHH, a TAKXKE CMbIC/I TEOPHUHU 3JIEKTPOJTUTUYECKOH
JUCCOIMAINH C OTIOPOY HA CXEMBbI.

OOBACHATbL NPUUUHBI 3JIEKTPOIPOBOJI-

HOCTH BOJJHBIX PACTBOPOB C TOMOLIbIO Nearora.
CocTaB/IsITh ypaBHEHHUS JUCCOLUALIMY KHCJIOT, IL[eJIoUel U CoJieli, MOJIHbIe U COKpallléHHbIe
HWOHHbIE YpaBHEHHUs XUMUUYECKUX PEeaKIIMi HOHHOTO 06MeHa.

[11aHUPOBATH U OCYLIECTBJATD Ha MPAKTHUKE XUMUYECKHE 3KCIIepUMeHThI, IPOBOAUTD
Hab6JII0ieHus, JieJIaTh BBIBO/IbI [0 Pe3yJIbTaTaM 3KCIepUMeHTA MocJ/e MpeJBapUTEeTbHON
paboThI.

CnenoBaTh HpaBuaM 6e30MacHON paboThl B JIJAOOPATOPUU NPHU UCIOJIBb30BAHUHU XUMUYECKON
nocy/ibl 1 060pyA0BaHUS 10 KOHTPOJIEM Iefarora.
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ANIEKTPONUTHYECKOH Juccolanny. KadecTBeHHBIC peakiMu
Ha KaTHOHBl M AaHHOHBI: HOHBI XJIOPHA-, OPOMHI-, HOIHI-,
¢docdart-

THAPOKCUA-UOHBI; KATUOHBI AMMOHUS, MarHusd, KaJbLusd,

cynbdar-, KapOOHAT-,  CHIHMKAT-, aHHUOHBI,
amoMuHuA, xenesa (2+) um (3+), memm (2+), UMHKAa,
MIPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX.

JleMoOHCTpanuu

JJIeKTpUYeCcKask MPOBOAUMOCTb PAaCTBOPOB BEIIECTB;
JIBIDKEHHE UOHOB B 3JIEKTPUYECKOM MOJIE.

OnbITHI, WIKOCTPUPYIOIME TPU3HAKHU IPOTEKAHUS
peakuui HOHHOTO 06MeHa.

JlaGopaTopHble U NpaKTHYeCKHe

pa6oThI

JlabopaTOPHBIN OMBIT:

Peakunu HOHHOTO 0O6GMeHa B pacTBOpaXx 3J1EKTPOJIUTOB:
cyabdarta Mmeau(ll) u ménoun, kap6oHaTa HATPUS U
COJISTHOW KUCJIOTBI, peaKLUsl HeUTpasusauu Mexay
TUJPOKCU/IOM KaJIUsl U COJITHON KUCIOTOM.

BeruucieHus

— [0 YPaBHEHHUSAM XUMHUYECKUX PEAKIUN

[Ipou3BOAUTE BBIYUCIEHHUS 10 XUMUYECKUM YPAaBHEHUSIM.

BricTpanBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH HAa UHPOPMALIHIO U3
y4yebHHKa U CIPaBOYHBIX MaTEPHAJIOB, FPAMOTHO HCI0JIb30BaTh U3y4YeHHbIN NOHATUHHBIN
annapar Kypca XMMHH [10CJle Ipe/iBapyUTe/IbHOTO CTPYKTYPUPOBaHUA MaTepyaa.

HWcnosib30BaTh NpH BBINOJHEHUH yUe6OHBIX 33/JaHUH U B ITPOLeCCe UCCIeL0BaTEIbCKON
JeTeJIbHOCTH HAay4YHO-IIONYJIAPHYIO JIMTePaTypy XMMHUUECKOI0 COZepKaHts, CIPaBOYHbIe
MaTepuasbl, pecypcbl MHTepHeTa noc/ie KOHCy/IbTallMK C Iejarorom

TeMa 9. OCHOBHbIE KJIaCChl
HeopraHu4YeCcKux
coeUHEeHUH

(114)

Knaccupukanus HeopraHM4eCKUX COeJMHEHUH.

Okcuzpl: cocTas, kaaccupukanus (*ocCHOBHbIE,
KHUCJIOTHbIe, aMpOTepHbIe, Hecosieobpasyoliye Ha
npuMepe oKcuza yriaepoja Il u okenga asota 11*),
HOMeHKJIaTypa *TlosiyyeHune* u XuMHU4YecKkue CBOMCTBA
OKCH/I0B (B3aMMOJieMCTBUE C BOJOU, KHUCIOTaMH,
11eJ04aMHu).

OCHOBaHHUSs: COCTAB, KJaccupukanus (1eg04u U
HepacTBOPHMbIe OCHOBAHUsI), HOMEHKJ/IATypa, u3ndecKre
Y XUMHYeCcKue CBOHCTBa (B3aUMO/IeCTBHUE C OKCUJAMU
HEMeTaJlJIOB, KUCJIOTAMH, COJISIMH), *CITOCOOBI ToJIydyeHus.*
KucnoTsl: coctas, kiaccupukanvsi, HOMEHKIATYPa,
dbur3nYecKre U XUMHUYECKHe CBOHCTBA (B3aUMOJeHCTBHE C
MeTaJlJlaMH, OCHOBHBIMHU OKCHJIaMH, OCHOBaHUSIMH,
COJISIMH Ha IIPUMepe COJITHOU U CePHOU KHUCJIOT),
*croco6bl nostyyeHus.* Psil akTUBHOCTH MeTaJLJIOB.

Couu (cpefiHUE): HOMEHKJIATYPa, CHOCOGHI MOTyYeHus],
B3aUMOJIEHCTBHE COJIEH C MeTalJlaMU, KUCJIOTaMH,
ieJI0YaMH U COJISIMH.

l'eHeTHYecKast CBA3b MEXY KJIaCCAMU HEOPTaHUYECKUX
coenHeHUH. ['eHeTHYeckue ps/ibl. [loHATHE 06
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OmnpefeneHne OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCIMHEHHUH 110 MIA0I0HY.

CocraBieHHe CXeM CTPOSHHUS OCHOBHBIX KJIACCOB HEOPTaHHIECKIX COSANHEHHI Ha OCHOBE
OTIpEIEIIEHHSI.

CocraBieHne GopMyJ1 OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSANHEHHH U HAa3bIBaHUE UX I10
MEX[yHapOIHOI U TPUBHAIBEHOH HOMEHKIIAType C UCIIOIb30BAHMEM ONPEACIICHNS U TaOINIIbI
PacTBOPUMOCTH.

KrnaccupunupoBanne n3ydaeMbIX BEIIECTB IO COCTaBY U CE0LCHEAM C ONIOPOH Ha ONIPEAEIeHHS,
CXeMBbI U TaOJINIly PacTBOPHMOCTH.

CocraBieHue TaOIHIBI TEHETHUECKUX PAIOB U cXeMBI «['eHeTHIecKkast B3aMOCBSI3b OCHOBHBIX
KJIACCOB HEOPTaHWIECKHX COSANHEHHID) IT0]] PyKOBOJICTBOM IIeJlarora.

[Iporuo3upoBaHue CBOWCTB BEIIECTB HA OCHOBE OOIMNX XMMUYECKAX CBOMCTB U3YUYEHHBIX KJIACCOB,
IpYII BEUIECTB, K KOTOPbIM OHU OTHOCATCS C UCHONB30BaHUEM cxeMbl «['eHeTndeckas B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COSAMHEHUI MO PyKOBOACTBOM II€Aarora.

CocTaBieHre MOJIEKYIAPHbBIX YPaBHEHUH peakuui, WITIOCTPUPYIOIUX XUMUYECKHE CBOMCTBA
U3Y4EHHBIX KJIaCCOB U CNOCOObI NOMyYeHs BEIECTB N3YUEHHBIX KIIaCCOB, TPYTII, a TAKKe
MOATBEP>KAAOIINX TeHETHUECKYIO B3aMOCBSI3b MEX/y HUMH, C OOPO Ha BepOATBHYIO CXEMY B
KaueCTBE 3PUTEIBHON OMOPBHI.

CocTaBieHHe MOJIEKYISIPHBIX YPaBHEHUH peaknuii 0 cXeMaM ¢ TIpeBapUTEIbHBIM 00CYKICHHEM
BBIOOpA pearnpyIomuX BeIIeCTB.

Beranciienne o ypaBHEHHSIM XHMHYECKHX PEaKINil KOIM4YecTBa, 00bEMa, MacChl BEIIECTBA MO
KOJIMYECTBY, 00BEMY, Macce peareHTOB WJIH IPOAYKTOB PEAKIUH MO arOPUTMY.

HnaanOBaHne U OCYIICCTBJICHUE HA IPAKTUKE XUMUYECKOTO SKCIIEPUMEHTA U Ha6J’l}OJleHPI5{ noa




*aMOoTepHbIX F'UAPOKCUAAX (Ha MpUMepe [IMHKa U
QIIOMHUHUA): XMMUYECKHE CBOWCTBA B3aUMOJENCTBUE C
KHMCJI0TaMH U 1[eJI09aMH, Pa3JIoxKeHHe IIPU HarpeBaHUU.*

AemoHcTpauumn

06pa3sybl HEOpPraHMYeCKUX BeleCTB pa3IMuHbIX KJIaCCOB.
B3auMogelicTBUe pacTBOpa CEPHON KUCIOTHI C OKCUZ,0M
mezu(ID).

Peakuus HelTpanusanuu.

BriTecHeHMe 0JHOT0O MeTaJljla APYTUM U3 pacTBOpa COJIU.

NabopaTopHble U NpaKTMYeckne paboTbl
JlabopaTopHbI€ OMBITHI:

B3anMogelicTBHE KUCIOT C MeTa/lJlaMH.

[lostydeHre HeEPaCTBOPHUMBIX OCHOBAHHH.
BsauMogelicTBHe HepaCTBOPUMBIX OCHOBaHUM C
KHCJIOTaMU.

Pasnoxenue rugpokcuga megu(1l) npu HarpeBaHuUM.
[IpakTHyeckast paboTa:

Ne 7. PelleHue 3kcniepuMeHTabHbBIX 33/,a4 110 TEMe
«OCHOBHBIE KJ1acChl HEOPTAaHUYECKUX COeAUHEHU».

BbiuucneHnuns
— [0 YPaBHEHHUSM XUMHUYECKUX PEAKIUH

PYKOBOJICTBOM yUHTEIISI.

DopMyIUPOBAaHUE BBIBOIOB 10 PE3YJIbTATaM SKCIEPUMEHTA C UCIIOJIb30BAHUEM OIIOPHBIX CIIOB.
DopMypoBaHUE C TOMOIIBIO IIE[arora 1 BHIIOJIHEHHE NPaBIII 6e301acHoi paboTHI B Tab0opaTopum
IIPY UCTIOIB30BaHNH XMMHUECKOH ITOCY 1Bl 1 000PYHOBaHMUSI.

Vcnonp30BaHye IpH BBHITOJHEHUH yUeOHBIX 3aJaHUH U B IIPOLIECCE UCCIIEI0BATEIBCKON NI TEIBHOCTH
Hay4HO-TIOMYJIIPHOM JTUTEPATYPbl XUMUYECKOTO COEPKAHMUS, CTIPABOYHBIE MaTEPHUAIIbI, PECYPChI
HnrepHeTa, ocyliecTBIEHHE BBIOOPA MO PYKOBOJICTBOM HACTaBHUKA.

BeicTpanBanue pa3BEPHYTHIX MICEMEHHBIX U YCTHBIX OTBETOB C ONOPOH Ha MH(POPMALHUIO U3
y4eOHHKa U CIIPaBOYHBIX MAaTePHAIOB, IPAMOTHOE HCIIONB30BaHUE H3yUEHHOTO IIOHATHITHOTO
ammapara Kypca XMMHH € HCTIOJIb30BaHUEM IIIaHa, OTIOPHBIX CJIOB, aJITOPUTMA.

Pasgen 3. Bew,ectBo U xumuueckue

peakuum, 44

Tema 10. Xumuuyeckme peakuumm.
OCHOBHble 3aKOHOMEPHOCTH
XUMUUYECKUX peaKumii (44)

*TlonsiTHe O CKOPOCTH XMMHYECKOil peakiun. PakTopsl,
BIIMSIIONIME Ha CKOPOCTh XUMHYECKOi peakiuu. [loHsTHEe 0
TOMOTEHHBIX W TETEPOreHHbIX peakmuix. Ilomsrme o0
o0paTUMBIX ¥ HEOOpaTUMBIX XHMHYECKHX pEeaKIHsX.
IMonstne o XxuMm4eckoM paBHOBecun. CMeleHue
XHUMHUYECKOro paBHOBecHsA. (DakToppl, BImsOmHE HA
CKOPOCTh XUMUYECKOH PEaKINN U TOJI0KEHHE XUMUIECKOTO
paBHOBecus. Kitaccudukanmss XHMHYECKHX peaknuii 1o
Pa3HBIM OCHOBAHHMSM.*

PackpbIBaTh CMBICI W3YYaeMbIX HOHATUH U IPUMEHSTH 3TH IOHSITHS IIPU OMMCAHHU CBOICTB BEIECTB U
UX IpeBpaIleHuH.
KnaccupuumpoBaTh XUMHUYECKHE PEAKIMH 10 Pa3IMYHBIM IIPU3HAKAM.
Y cTaHaBNIMBATH 3aBUCHMOCTh CKOPOCTH XMMHUYECKON PEaKIMU OT Pa3INuHbIX (PaKTOpOB Mo
PYKOBOZICTBOM YUYMTEIS.
[TpOrHO3MPOBATH BO3MOXKHOCTH MPOTEKAHHSI XMMUYECKUX MPEBPAICHHUH B Pa3IMYHbIX YCIOBHAX MOCIE
MPeABAPUTENHEHON pabOTHL.
Drpenensats okucInTeNb ¥ BoccTaHOBHTENH B OBP.
CocTaBiATh 21€KTPOHHEIN OaaHC peakIyy.
[IpOM3BOIUTE BEIYHCIICHUS 10 XUMUYECKHM YPaBHEHHUSIM TI0 allTOPUTMY.
BeIcTpanBaTh Pa3BEPHYTHIE MICEMEHHbIE M YCTHBIE OTBETHI C ONOPOH Ha HH(POPMALIO U3 yueOHHUKA 1
CIIpaBOYHBIX MAaTEPUAJIOB, I'PAMOTHO MCIIOJIL30BaTh H3y‘-[eHHbII>’I MTOHATHHHBIN arrapar Kypca XuMuu
Tocjie TPEeaBAPUTEIBHOTO CTPYKTYPUPOBAHHUS MaTepHUara.
Vcrionbs30BaTh NPH BHIMOJIHEHWH Y4EOHBIX 3a/JaHHi U B IIPOLIECCE MCCIIEI0BATENbCKOI ASATEIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JUTEPATyPy XUMHYECKOTO COAEPIKAHUS, CIIPABOYHbBIE MAaTEPHAIIBI, PECYPCHI
VHTepHeTa 1ociie KOHCYIbTAIMH C MEaroroM.
PacKpbIBaTh CMBICI M3y4aeMbIX [TOHSATHIA, & TAKKE CMBICT TEOPUH JIEKTPOIUTHYECKON JIMCCOLHALINHN C
OTOPOM HA CXEMBI.
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DOBICHATD MPUYHHBI HIEKTPOIPOBOIHOCTH BOJHBIX PACTBOPOB C IIOMOIIIBIO TIE/1arora.

CocCTaBIATh ypaBHEHUS AUCCONMALINH KVCIIOT, IIEI0Yel U COJICH, ITOTHBIE M COKpaNIEHHBIC HOHHBIE
YPaBHEHHUS] XUMHYECKUX PEaKIHii HOHHOTO OOMeHa.

[I1aHMPOBATh U OCYLIECTBILTH Ha IPAKTHKE XMMUYECKUE SKCIEPUMEHTHI, IIPOBOANTH HAOIIOICHUS,
JIeTIaTh BBIBOJBI IO pe3yJIbTaTaM 3KCIEePUMEHTA I10CiIe IPEBAPUTEIBHON PaboThL.

CrenoBath mpaBuiaM 6e30macHOi paboThl B 1abopaTopuy MpU HUCIOIB30BAHUN XUMHYECKOH MOCY Bl 1
000py10BaHuS 110 KOHTPOJIEM II€/Iarora.

[TpOU3BOIHUTH BBIYMCIICHUS 10 XUMHYECKHM yPAaBHCHUSIM.

BbICTpanuBaTh pa3BEPHYTHIC IMCHMEHHBIC H YCTHBIC OTBETHI C OMOPOi Ha HHGOPMALHIO U3 YueOHUKA 1
CIIPaBOYHBIX MaTePHAJIOB, TPAMOTHO MCHOIB30BaTh N3YUCHHBII MOHATHHHBINA anmapar Kypca XUMAN
HIOCJIe TIPE/IBAPUTEIILHOTO CTPYKTYPHPOBAaHHS MaTepraa.

Hcronp30BaTh NpH BHIMOIHEHUH YYEOHBIX 3a/IaHUH U B TIPOLIECCE MCCIIEOBATEIILCKOM IS TEIEHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPaTypy XUMHIECKOTO COAEPIKAHHS, CIPABOYHbBIC MaTepHaIbl, PeCyPChI
VHTepHeTa nociie KOHCYJIbTAll|HU € NIeJaroroM

9 KUIACC

(2 4 B HEeMI0, BCEro 68 4)

MpumepHble Tembl,
packpbiBatolmMe AaHHbIM pasgen
nporpammbl,

M KOJINYECTBO 4YacoB, OTBOAUMOE
Ha UX U3yyeHune

OcHoBHOe cogeprKaHue

OCHOBHbIe BUAbI AEATENIbHOCTU
obyuarowmxca

Paszaen 1. BemecTBo M xXuMH4YecKkue peakuuu (104)

54




IloBTOpEHME U yIJIy6GIeHue
3HaHMH OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(104)

[lepuoanueckuii 3axoH. Ilepuonuueckas cucteMa XMMHYECKHX
anemenToB J[. YI. Menneneesa. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B M3MCHEHHH CBOHCTB XMMHUYECKIX
9JIEMEHTOB TIEPBBIX TPEX MEPHOJIOB, KaUs, KB U UX
COC/IMHEHHH B COOTBETCTBHH C HOJIOKEHHEM JJIEMEHTOB B
MEPHOJUYECKON CUCTEME U CTPOSHHEM UX aTOMOB.
Krnaccuduxarys 1 HOMEHKIIaTypa HEOPTaHUUECKUX BELIECTB
(MeXITyHapogHas ¥ TPUBHANbHAS). XUMHIECKHE CBOWCTBA
BEII[ECTB, OTHOCSIINXCS K pa3IMIHbIM KJIaccaM
HEOpPraHWYECKUX COeUHEHNI. [ eHeTnueckas cBs3b
HEOPTaHWYECKHX BEIIECTB.

CrpoeHue BelecTBa: BUIbI XUMHYECKON CBSI3U U THUIIBI
KPHUCTAIMYCCKHUX PEIIETOK. *3aBUCHMOCTh CBOMCTB BEIIECTB
OT UX CTPOCHHUA.*

XUMHYECKHE PeaKMH. KIacCH(UKaLUI XUMHUYECKUX PeaKIni
0 pa3JIMYHBEIM OCHOBAHHSIM.

Teopust 3IeKTPOTUTHIECKON JUCCOIMAINI

JleMoHCTpanuu

1. Mogenu KpucTa/lZIn4eCKUX pelléTOK HeOpraHU4eCcKUx
BeLEeCTB.

2. KopoTtkonepuosanas v JumMHHONIEpUOAHAS (HOPMBI
[Mepronuyeckol CHCTEMBI XUMUYECKHX DIIEMEHTOB

J1. 1. MenneneeBa

[paktuueckas padota Ne§ «Peakuuu noHHOr0 oOMeHa»
[paktuueckas padota Ne 9 «KaduecTBeHHBIE peakIIMy Ha HOHBI
B pacTBope".

KonTponsHas pabora Ne6 «DmexTponuTrdeckas JUCCOIHALHD)

XapakTepHU30BaTh XMMHUYECKHE 3JIEMEHThI NEPBLIX TPEX EPHUO0B, KA U KaJAbLHs 10 UX
nosioxkeHu1o B [lepuoaudeckoi cucreme /Jl. . MeHiesieeBa ¢ 0IOpPOY Ha a/ITOPUTM.

KnaccuduuupoBaTh 1 Ha3bIBaTh HEOPraHUYeCKHe BellleCTBA M3Y4YeHHBIX KJIAaCCOB C ONOPOM Ha
cxeMy, TabJIMIy pacCTBOPUMOCTH.

OnuceIBaTh 061IMe XUMUYECKHE CBOMCTBA BELeCTB Pa3JIMYHbIX KJIACCOB, TOATBEPKAATh
CBOWCTBA NpHMMepaMH MOJIEKYJIAPHBIX ypaBHEHUH XMMHUUYECKUX PeaKL Ui ¢ OIOPOH Ha CXeMy.

OnpefenaTb BUJ XUMUYECKOM CBA3U U TUI KPUCTAIMYECKOX PelléTKHY BellecTBa C OIOpoM Ha
cxemy.

[IporHo3upoBaTh CBOMCTBA BellleCTB B 3aBUCHMOCTH OT UX CTPOEHMUs N0C/e NpeABapUTebHOTO
pas6opa.

BoicTparBaTbh pa3BépHYThble NMCbMeHHbIe U YCTHbIE OTBETHI C OIOPOH Ha
uHdopMalMio U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaoB, TPAMOTHO UCI0J1b30BaTh U3y4eHHbIN
NOHSATUUHBIN annapaT Kypca XUMHH.

Hcnosib30BaTh NPHU BBIMOJHEHUU YYe6OHbBIX 33/JaHUHN U B IPOLECCE UCCJIE[0BATENbCKON
JlesITeJIbHOCTHU HAy4YHO-MONYJIAPHYIO JTUTepaTypy XMMHUECKOTr0 COAep>KaHMts, ClIpaBOYHbIe
MaTepHasbl, pecypcbl MUHTepHeTa oA pyKOBOACTBOM IleJjarora.

PackpbIBaTh CMBICI TEOPHHU EKTPOIUTHIECKOI aucconnanuy. OOBSICHITh IPUYNHEI

3JIEKTPONPOBOJHOCTH BOJHBIX PaCTBOPOB;

CocCTaBIsITh ypaBHEHUS AUCCONMALNH KUCIOT H IIENIOYEH, TOJHBIE ¥ COKPAICHHBIC XUMHIECKHE

YPaBHEHUS] XUMHYIECKHUX PEeaKIUii HOHHOTO OOMEHa.

Pa3aen 3. HemeTasiibl

U UX coeuHeHHUA (24 1)

Tema 3. O6mas
XapaKTepUCTHKaA
XUMUYEeCKHX 3ieMeHTOB VIIA-
rpynmnsl. 'ajioresnst

(449)

00611as XxapaKTepUCTHKA rajoreHoB. 0co6eHHOCTH
CTPOEHUsI aTOMOB 3TUX 3JIEMEHTOB, XapaKTePHbIe JIJIs1 HUX
cTeneHu okucieHust. CTpoeHue U GpU3NYECKHe CBOMCTBA
MPOCTBIX BEIIECTB — rajioreHoB. XMMHYeCcKHe CBOHCTBA Ha
npuMepe xyopa (B3auMoJeHCTBHE C MeTaJIaMH,
HeMeTaJUIaMH - BOZOPOZOM U KHCJI0POJO0M, *1esio4yaMu*).
XnopoBogopog. CossiHast KHCI0TA, XUMUYECKHE CBOMCTBa,
*nosiydyeHue*, npruMeHeHue. KauecTBeHHbIE peaKIiuy Ha
rajioreHu/1-MoHbI. */lelicTBUE XJI0pa U XJIOPOBOJIOPO/a HA
OpraHM3M yeJsioBeKa.* BaxkHeHIMe XJIOPUABI U UX

O6BACHATD 0611jie 3AKOHOMEPHOCTH B H3MEHEHHUH CBOMCTB HEMETAJIIOB U UX COeJUHEHHUH B
npeJesax MaJiblX HEPHOO0B U IJIaBHBIX NOArpyHI [lepuoaniecKoi CHCTEMbI XUMUYECKHX
3JIEMEHTOB C YYETOM CTPOEHHUSI X aTOMOB C UCNOJIb30BaHHUEM CXEMBI.

XapakTepu30BaTh GU3UUYECKHE U XUMHUYECKHEe CBOWCTBA POCTHIX BEllleCTB raJloreHoB (Ha
IpUMepe XJI0pa) U CI0KHBIX BeLleCTB (XJ10pOBOJOPOAA, XI0PUAA HATPUS), CIIOCO6BI UX
TNoJTy4YeHUs, IpYUMeHeHNe U 3HaueHHe B IPUPO/ie U )KU3HU YesIoBeKa Mocie
CTPYKTYPUPOBAHHUs MaTepHaa.

Omnpezie/isiTh raJoreHU/-MOHBI B PACTBOPE C UCHO/Ib30BaHUEM Ta6JIHLbl "XapaKTepHble
peaKIuy Ha aHUOHBI .

[11aHMPOBATH U OCYLIECTBJSATD Ha NPAKTHKE XMMUYECKHe IKCIIepUMEHThI, IPOBOAUTD
Ha6JII0/ieH s, le/1aTh BBIBOJbI [0 Pe3yJIbTaTaM IKCIIepPUMeHTa NOc/Ie TpeBapUTeNbHON

55




HaxoXJaeHue B Iipyupoje.

JleMoHCTpanuu

BuseomaTepuasbl: raJoreHbl ¥ UX COeJUHEHUS.
06pasibl XJIOPU/IOB.

JlaGopaTopHble ¥ NIPpaKTH4YeCKHe PaGoThl
JlabopaTOPHBIN OMBIT:

PacnosnaBaHue XJ10pU/-MOHOB.

paboThL.

CrnezfoBaThb NpaBu/IaM 6e30MacHOM paboThI B 1a60paTOPHUHU PH UCIOJIb30BaHUU XUMUYECKOH
HOCYZAbl U 060PYA0BaHUS 0], PYKOBOACTBOM IeZjarora.

BricTpanBaTb pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH HAa UHPOPMALIHIO U3
yqe6Hm<a W CIIPAaBOYHBIX MaTepHUaJIOB, TPAMOTHO HMCII0JIb30BAThb H3y‘{€HHbII¥I NMOHATHUHHBIN
anrmapar Kypca XMMHH.

Hcnosib30BaTh NPHU BBIMOJHEHUH YYe6HbBIX 33/JaHUH U B IPOI[eCCE UCCJIE[0BATENbCKON
[eATeJbHOCTH Hay4YHO-IIONYJIAPHYIO JIMTEPATYPy XUMHUUYECKOT0 COAepKaHud, CIpaBOYHbIe
MaTepuaJbl, pecypcbl HHTepHeTa

Tema 4. O6mas
XapaKTepUCTHKaA
XUMHYECKHX 31eMeHTOB VIA-
rpynnsl. Cepa u eé
coeauHeHus (5 1)

OO6u1as xapaKTepuCTHKa 3J1eMeHTOB VIA-rpynmnsbl.
Oco6eHHOCTH CTPOEHHS ATOMOB 3THX 3/1EMEHTOB,
XapaKTepHbIe AJIs1 HUX CTelleHH OKucaeHus1. CTpoeHue u
¢dur3rYecKre CBOMCTBA NPOCTHIX BELECTB — KHUCJI0pPOAA U
cephl.

AnnorponHble MogubUKaALMU KUCJIOPOJA U CEPHI.
XuMHyeckre CBOMCTBA cepbl. CEpOBOJIOPOJ, CTPOEHHUE,
dusnveckre U XMMUYECKHE CBOUCTBA (KUCJIOTHbIE U
BOCCTaHOBUTeJIbHbIE). OKCHU/IBI Cephbl KaK NpeACTaBUTENN
KHUCJIOTHBIX OKCHI0B. CepHas KUCJI0Ta, PU3nueckue

Y XMMHUUYeCcKHe CBOHCTBA (06LIMe KaK IpeJCTaBUTEs
KJIacca KUCJIOT U ciequpuiecKue), IpuMeHeHHUe.
CepHuUcCTasg KUCJI0TA.

*X1MHUYecKHe peaKlL 1y, Jexallie B OCHOBe
MPOMBIIIJIEHHOTO Coco6a NoJiy4eHusl CepHOM KUCI0ThL*
CoJiv cepHOM KHC/IOTBI, KaueCTBEHHAs peaKlus Ha
cyJbdaT-UoH.

Haxoxx/eHue cepbl U eé coeJUHEHUH B IpUpoO/e.
*XuMU4ecKkoe 3arpsisHeHHe OKpy>Karolel cpesbl
CoeJJMHEHUsIMU cepbl (KUCJIOTHBIE JOXAH, 3arpsI3HEHHe
BO3/yXa Y BOJ,0EMOB), CIOCOGKI ero NpefoTBpallieHUs.*

JleMoHCTpanuu

Kosuneknuu (BuseomMaTepuasbl): cepa U eé coeJUHEHUS.
06yr/iMBaHMe caxapa Mo/, IecTBueM
KOHLIEHTPUPOBAaHHOH CEPHOU KHUCJIOTHI.

JlaGopaTopHble ¥ NPpaKTH4YeCKHUE PaGoThl
JlaBopaTOpHbI€e ONbIThI:

O6Hapy»xeHUe cy1bdaT-HOHOB.

B3anmogeiicTBue pa36aBieHHON CepHOM KUCIOTBI C
UUHKOM. BerumciieHusa

10 ypaBHEHUSIM XMMUYECKUX PeaKIHii;

O06BSACHATD 061IMe 3aKOHOMEPHOCTH B U3MEHEHNUH CBOUCTB 3/1eMeHTOB VIA-rpynne! 1 Ux
COeJIMHEeHU U
C y4ETOM CTPOEHHS UX aTOMOB C ONOPOH Ha cxeMy "Vi3MeHeHHe pafinyCcoB B oArpynnax".
XapakTepHu30BaTh pU3NYECKHE
Y XMMHUYeCKHe CBOHCTBA MPOCTOTO BEIeCTBa CEPhI U eé coeJUHEeHUH (cepoBOo0po/ia, OKCH/IOB
cepbl, CEpHOU KHUCJIOTHI, CYyJIbPATOB), CIOCOOHI X MOJIyYeHHs], IPUMEHeHHEe U 3HaYeHUe
B IPUPO/ie U )KU3HU YesloBeKa C ONIOPOH Ha CXeMy U IJIaH.

OnpeziesisiTh HaJM4YMe Cy/1bdaT-HOHOB B pacTBODe.

OGBSCHATD CYLHOCTb 3KOJIOTHYECKUX POG6JIeM, CBSI3aHHBIX C IePepaboTKON coeJUHEHUM CEPBI
nocJie CTpyKTypUpOBaHUsA MaTepHaa.

[I1aHMpoBaTh U OCYLIECTBAATh Ha MPAKTHKe XMMUYeCKHe 3KCIIepUMEHTB], IPOBOAUTD
HabJIt0/leHus, ieJlaTh BbIBOABI 110 pe3yJibTaTaM 3KCIepUMeHTa.

CieoBaTh MpaBUaM 6€30MacHOM paboThl B JJa60PATOPUHU IIPU UCIOJb30BAHUH XUMUY€ECKOH
nocy/ bl 1 060pyA0BaHUs N0/, pyKOBOACTBOM Iefarora.

[Ipou3BOAUTE BBIUUCIEHHUS 10 XUMUYECKUM YPAaBHEHUSIM MO aJITOPUTMY.

Hcnosib30BaTh NpHY BLINOJHEHUH yueOHBIX 33/JaHUM TeKCThI yue6GHUKa, CIPaBOYHbIe
MaTtepuasbl ([lepuoanyeckyto cucTeMy XMMHU4ecKkux aieMeHTOB /Jl. . MeHesieeBa, TabiuLy
pacTBOPUMOCTH KHCJIOT, OCHOBAHU U cosiel B BOJe, 3JIeKTPOXUMUYECKUH PsJ, HaNps>KeHU I
MeTaJlJIoB).

HWcnoab30BaTh MU BBINOJHEHUH yue6-

HBIX 33/laHU U B IIpoliecce UCClej0BaTeIbCKON 1esATeTbHOCTH HayYHO-IOMyJIPHYIO JINTepaTypy

XMMHYEeCKOT0 COJiep>KaHusl, CIpaBOYHbIe MaTepHuaJbl, pecypcbl UHTepHeTa

Nocjie KOHCYJIbTAlMHY C 1eJJaroroM
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Tema 5. O6mas
XapaKTepUCTHKaA
XUMHYECKHUX 3/1eMeHTOB VA-
rpynibl. A30T, docop u ux
coeUHEeHUS

(7 4)

O61as xapaKTepUCTHKA 3J1eMeHTOB VA-TrpyInbl.
OCco6eHHOCTH CTPOEHUSI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe AJ1s1 HUX CTelIeHU OKHCIeHUs.

A30T, pacupocTpaHeHue B Ipupoe, pusndeckue u
XUMHU4YecKHe CBOHUCTBaA (B3aMMOeHCTBYE C MeTa/L/IaMU U
HeMeTaJUIaMH - KUCJI0POJ0M U BogopogoM). KpyrosopoTt
asoTa B IIpUpO/JeE.

AMMuak, ero pusnyecKre U XUMHUYeCKUe CBOMCTBa
(oxuceHUE, OCHOBHbIE CBOMCTBA BOAHOI'0 PAaCTBOPA),
*nosyyeHue* u npuMmeHeHue. CoJId aMMOHUS, UX
dusnveckre U XMUMUYECKHE CBOUCTBA (pa3JioKeHue,
B3aUMOJENUCTBHUE CO 1eJI04YaMu ), IPUMEHEHHUE.
KauecTBeHHas peakiysi Ha HOHbI aMMOHHUSI.

A30THas KUCI0Ta, € pu3nyecKue U XUMHUYeCKUe CBOMCTBa
(obuMe KaK peACTaBUTES Kilacca KUCAOT U
cnenuduyeckue). A3oTucras KMca0Ta. Mcrosb3oBaHue
HUTPATOB U COJIEH aMMOHMSA B Ka4eCTBE MUHEPA/IbHbIX
yA00peHUM.

*XHMHYecKoe 3arpsi3HeHHe OKpy»KatoLeil cpe/ipl
COeIMHEHUsIMU a30Ta (KUC/IOTHBIE 0K/, 3arpsi3HEHHe
BO3/lyXa, I0YBbI U BOLOEMOB).*

®ocdop, *asmnorponHbie Mogudukanuu ocpopa*,
dusnyeckre U XMMHYECKHE CBOMCTBaA (B3auMO/ieHCTBUE C
MeTa/UIaM{, HeMeTa/llIaMH, *KOHLLeHTPUPOBAaHHOH
a30THOM U CEpHOH KHUCIOTaMHM).*

Oxkcug docdopa(V) u pocoopnas kucaora, pusndeckue u
XMUMHUYeCKHe CBOUCTBA, oJiyyeHHe. KayecTBeHHas
peakuus Ha pocdaT-UOHBL

Hcnosb3oBaHue $pochaToB B KaYeCTBE MUHEPAJIbHBIX
yAo6peHuH. 3arpsi3HeHHe IPUPOIHBIX BOLOEMOB
docdaramu. JeMoHcTpanuu

Kosneknuu: docdop u ux coefuHeHUs.
B3anMogelicTBUEe KOHIIEHTPUPOBAHHOM a30THOM KHUC/IOTHI
C Me/bI0.

JlabopaTopHble U IpaKTHYeCKHe paGoThbl
JlabopaTOpHbIe ONbITbI:

1. BsauMogelcTBHE coJieli aMMOHUS C IIEJI0YbIO.

2. O3HaKoMJIeHHe ¢ 06pa3l,aMu a30THbBIX U GocPOpHBIX
YA00peHUM.

[IpakTHYeckas paboTa:

Ne 10. [TonyyeHre aMMHUaKa, U3yuyeHHe ero CBONUCTB.

Buruucaenus

O6BACHATD 061IHMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/1eMeHTOB VA-Tpynnbl U UX
COoelMHEHUH C yY6TOM CTPOEHHS UX aTOMOB.

XapakTepr3oBaTh pU3NUeCKUe U XUMHUYeCKHe CBOWCTBA IPOCTHIX BellecTB a3oTa U ¢ocdopa u
MX COeINHEHUH (aMMHaKa, CoJIed aMMOHUS, a30THOU KUCJIOThI, HUTPATOB, OKCHAA
docdopa(V) u pochopHoit Kuc0THI, HochaToB), CIOCOOHI UX MOJIYYEeHHS, IPUMEHEHHE U
3Ha4YeHHe B IPUPOJIe U XKU3HU YeJIOBEKa C HCI0JIb30BAaHHUEM CXEMBI.

OnpezensiTh HOHBI aMMOHUS U pochaT-HOHBI B PaCTBOPE C UCIOJIb30BAHUEM TABJIHIBI
"XapakTepHble peaKlM1 Ha KATUOHBI U aHUOHBI".

O6BACHATD CYLHOCTb 3KOJIOIMYeCKUX po6JieM, CBI3aHHbBIX C HAX0X/JeHHeM coeJUHEeHU
asoTa u pocdopa B OKpy:Kawllel cpejie.

[I1aHMpOBATh U OCYLIECTBIATh Ha IPAKTHKE XMMUYeCKHe 3KCIepUMeHTh], IPOBOAUTH
HabJ10leHus, fiesaTh BbIBO/bI 10 pe3y/ibTaTaM 3KCIepU-MeHTa.

CieoBaTh MpaBUaM 6€30MacHOM paboThl B JJa60PATOPUHU IPHU UCIOJIb30BAHUH XUMUYECKOH
NOCyZbl U 060PY/I0BaHUS.

[Ipou3BOAUTE BBIYUCIEHHUS 10 XUMUYECKUM YPaBHEHUSM.

Hcnosib30BaTh NpH BLINOJHEHUH yuyeOHBIX 3aJJaHUH TEKCThI y4e6HUKa, CIPaBOYHbIe
MaTepHasbl (IepUoJUYeCKyI0 CUCTEMY XMMHYeCcKuX 3ieMeHTOB /. . MeHgesieeBa, TabiuLy
pacTBOPUMOCTH KHCJIOT, OCHOBAHU U coJiel B BOJe, 3JIeKTPOXUMUYECKUH PsAJ, HaNpsKeHU
MeTaJlJIoB).

Hcnosib3oBaTh NpHY BLINOJHEHUH yUye6OHBIX 33/JaHUH U B ITpoliecce UCCeL0BaTe/IbCKOM
JlesITeJIbHOCTH HAy4YHO-MONYJ/IAPHYIO JTUTepaTypy XMMHUUECKOTr0 COAep>KaHMs, ClIpaBOYHbIe
MaTepHasel, pecypcbl MHTepHeTa nocjie KOHCY/IbTALMHU C TeAarorom

57




— 110 ypaBHEHUSIM XMMHUYECKUX peaKI i

Tema 6. O611as XapaKTepuc-
THKA XMMU4YECKHUX 3/IEMEHTOB
IVA-rpynnsl.

Yraepoa v KpeMHMH U MX
coeJMHEHU

(84)

Yriepos, a/ioTponHble MoAubUKanuu (rpadut, anMas),
pacnpocTpaHeHHe B Ipupo/jie, dusndeckre U XMUMHUYECKHe
cBoHcTBa. Afcop6buus. KpyroBopoT yriiepoa B npupo/e.
Oxcuabl yriaeposa, ux Gusndeckre U XMuMUYeCKHe
CBOHCTBA (B3aMMOJeiCcTBHe C MeTa/l/laMHY, HeMeTaJ/lJIaMH,
*KOHLEHTPUPOBAHHOM a30THOU U CEpHOM KUCI0TaMu)*,
UX JleHiCTBUE Ha )KUBble OpPraHU3MBl, *rojrydeHne*

Y IpYMeHeHue. *JKoIoruiecKue Mpo6JieMbl, CBSI3aHHBIE C
okcuzoM yruepoaa(lV); rumoresa ryio6ajbHOr0
NOTEIJIEHUsI KIMMAaTa; TapHUKOBBIN 3pdeKT.*

YrosipHast KUC/IOTA U €€ costy, UX QU3NIecKre U
XUMHU4YeCKHe CBOHUCTBA, No/y4eHue v IpuMeHeHHe.
KavecTBeHHas1 peakus Ha Kap6OHAT-UOHBI.
*Wcnosb30BaHre KApOOHATOB B OBITY, MEAUIUHE,
MPOMBIIIJIEHHOCTH, CEJIbCKOM X03sicTBe.*

KpeMuui, ero ¢pusudeckre u XMMHUYECKHE CBOUCTBA (Ha
npUMepe B3aHMO/JIEMCTBUSA C MeTa/lJIaMU U HeMeTa/lJIaMu),
*MoJiy4eHUe U IPUMEHEHUE B 3JIEKTPOHHUKE.
*CoeavHeHUs KpeMHHUs B pupoje. 061mue
npejicTaBjaeHus 06 okcuze kpeMHusi(IV) u kpeMHUeBOU
kucaoTe. CUIMKAThI, UX UCI0JIb30BaHUE B GBITY,
MeJMLIMHE, TPOMbILIJIIEHHOCTH. Baxk-Helue
CTPOUTEJIbHbIE MaTepHaJIbl: KEPaMHUKa, CTEKJIO, [IEMEHT,
6eTOH, Kes1e306eToH. [Ipo6ieMbl 6€301aCHOTO
UCI0JIb30BaHHUsI CTPOUTE/bHBIX MAaTEPUA/IOB B
MOBCETHEBHOM KU3HU.* [leMOHCTpanuu

Mogesu KpUCTa/LTHYeCKUX pelIETOK anMasa, rpaduTa,
MOJIEKYJIBI QyJuIepeHa.

Apncopbuusi pacTBOPEHHBIX BELECTB aKTUBUPOBAHHBIM
yrJiém. [Ipotusoras.

BI/II[eOMaTepI/IaJIbI: CUJIMKaTHasA NPOMBIIIJIEHHOCTb.
Mojesin MoJIeKyJl OpraHM4eCcKHX BeLeCTB.
JlaopaTopHble U IpaKTHYEeCKHE PaGoThl
JlabopaTopHbIi onbIT: KayecTBeHHas peaknus Ha
Kap6oHaT-HoH. [IpakTHYeckre paGoTHI:

Ne 11. [Tosiy4eHHe yTIeKUCIOTO ra3a U U3y4eHue ero
CBOWCTB.

Ne 12. PemteHue 3kciepMMeHTa/IbHBIX 33,4 110 TeMe
«HemeTasibl».

BeiyucieHusa no YpaBHEHHUAM XUMHUYECKHUX peaKuuﬁ
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O6bsACHATD 061IMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMeHTOB [VA-rpynnsl 1 ux
COeJIMHeHUH C y4ETOM CTPOEHHS UX aTOMOB.

XapakTepr3oBaTh pHU3HMYECKHe U XUMHUYECKHe CBOMCTBA IPOCTHIX BEIECTB yrjepoja U
KPeMHHUS U UX coeJuHeHUH (OKCH/OB yTJIepoJa, yroJbHON KUCI0ThI, KAp6OHATOB, OKCH/A
KpeMHHUS, KpeEMHUEBOU KUC/IOTBI, CHIMKATOB), CIOCOOBI UX MOJy4Y€eHH s, IPUMeHeHHe
Y 3Ha4YeHHe B IPUPOJie U )KU3HHU Yesl0OBeKa.

OnpeensaTb KapOOHAT- ¥ CUJIMKAT-

HOHBI B PacTBOPE.

OOGBSACHATD CYIHOCTb 3KOJIOIHYECKUX P06JieM, CBI3aHHBIX C HAX0XKJEeHUEM YTJIEKUCJIOTO0 ra3a
B OKpY»Karoliei cpeje.

[I1aHMPOBATE U OCYLIECTBAATH Ha MPAKTHKE XUMHY€ECKHEe 3KCIIEPUMEHTHI,

[IpoBoANTE HaGIIOIeHNS, [ie1aTh BBIBOABI 110 Pe3yJIbTaTaM 3KCIIEpUMEHTa I10CJIe
IpeJBapHUTENTbHON PabOThIL.

CienoBaTh IpaBUJaM 6e30MacHON paboThI B JIJAOOPATOPUU NPH UCTIOJIB30BAHUHU XUMUYECKOH
NOCyZbl U 060PY/I0BaHUS.

Hcnosib30BaTh NpHU BbINOJHEHUH yueOHBIX 3a/JaHUH TeKCThI yyeGHUKa, CIPaBOYHbIe
MaTepuassl ([lepuoaudecKyro cucTeMy XUMUYECKUX 3jieMeHTOB /[l. U. MeH/iesieeBa, TabIUIy
pPacTBOPUMOCTHU KUCJIOT, OCHOBAaHUM U COJIeH B BOJIe, 3JIEKTPOXUMHUYECKUHN P/l HANPsKEHU
MeTaJlJI0B) Noc/ie KOHCYJIbTalMH C 1elaroroM.

Hcnosib30BaTh NPU BBINOJHEHUU YYe6OHbBIX 33/JaHUH U B IPOLECCE UCCJIEI0BATENbCKON
JlesITeIbHOCTH Hay4YHO-MONYJIIPHYIO JIUTePaTypy XMMHUUECKOI'0 COZep>KaHUs, ClIpaBOYHbIe
MaTepuasbl, pecypcbl UHTepHeTa




Pasge 2. MeTa/uibl 4 UX coeuHeHuA (20 4)

Tema 7. 0611e cBolicTBa
MeTaJ/l/IoB
(44)

O06wuas xapaKTepUCTHKA XUMHUYECKHUX 3JIEMEHTOB —
MeTaJlJIOB HA OCHOBAaHUU UX M0JIOKEHUS B
[lepriofnyeckoii cucTeMe XMMUYECKUX 3J1eMEHTOB

JI. . MeHpeneeBa u cTpoeHus1 aToMoB. CTpoeHHe
MeTa/lJI0B. MeTa/nyeckasi CBSI3b U MeTa/UTMYecKast
KpHUCTaJlJINYecKas pelléTKa. JJ1eKTPOXUMHUUECKUN pAL,
HaIpsHKeHUH MeTasioB. Pu3ndeckue U XUMHUYECKHe
CBOHCTBA METAJIJIOB (B3aUMO/Ie€HCTBHE C KUCIOPO/IOM,
BOJIOH, KMC/IOTaMH). *O611 e CIOCOOBI MOJIyYeHUS
MeTa/10B.*

*[loHsATHE 0 KOPPO3UU METAJIJIOB U OCHOBHBIE CITOCOGBI
3aLUThI OT KOppo3uH. CiiaBsl (CTaslb, YyTYH,
JI0PAIOMUHUM, 6pOH3a), UX IPUMEHEHHUE B OBITY U
MPOMBIIIEHHOCTH. *

JleMoHCTpanuu

O3HakoMJIeHHe € 06pa3liaMi MeTaJlJIOB U CIJIAaBOB, UX
dU3nYeCcKUMU CBOMCTBaMHU.

Mojesiu KpUCTa/LJIN4eCKUX PeLIETOK METAJLJIOB.
BuieoMmaTepuasibl: KOPPO3Us METAJLIOB.

JlaGopaTopHble U NpaKTUYeCKHUe PaGoThl
Jla6opaTopHbIe ONBITHI:

O3HaKoOMJIEHHE C 06pa31aMHy CIJIAaBOB METAJLJIOB.
3aBHCHMOCTb CKOPOCTH PEaKL{KM METALIa C KUCJIOTOH OT
IPUPOABLI MeTaJlJIa.

BbruyucjieHUus:
[0 ypaBHEHUSIM XHUMHYECKUX PeaKLHH.

PackpbIBaTk CMBICJ H3y4aeMbIX HOHATHHN U IPUMEHATb 3TH NOHATHSA NIPYA ONMMCAHUM CBOUCTB
BellleCTB U UX NpeBpallleHU .

O6bACHATD 0061Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOHCTB 3JIEMEHTOB-MeTaJIJIOB U UX
COeIMHEHUH C yY6TOM CTPOEHHS UX aTOMOB.

XapakTepHU30BaThb CTPOEHHE METAJLJIOB, 001[He PU3NYeCKHe U XUMHUYECKHe CBOMCTBA METAJLIOB.

XapakTepH30BaTh 06LIHe CIOCO6BI MOJIy4eHH MeTaJLJI0B 10C/e CTPYKTYPUPOBaHHUSA
MaTepHasa.

CienoBaTh IpaBUJaM 6e30MacHON paboThI B JIJAGOPATOPUU NPH UCTIOIB30BAHUHU XUMUYECKOH
HOCy/ibl U 060pyZ0BAHUSI.

[Ipou3BOANUTE BBIYUCIEHHUS 10 XUMUYECKUM YPAaBHEHHUSIM.

Hcnosib30BaTh NpHU BBINOJIHEHUH yueOHBIX 3a/JaHUH TeKCThI yueGHUKa, CIPaBOYHbIe
MaTepuassl ([lepuoaudecKyro cucTeMy XUMUYECKUX 3jieMeHTOB /[|. U. MeH/iesieeBa, TabIUIy
pPacTBOPUMOCTHU KUCJIOT, OCHOBAaHUM U COJIeH B BOJIe, 3JIEKTPOXUMHUYECKUHN Pl HANPsKEHU
MEeTaJlJIOB).

Hcnosib30BaTh NPHU BBIMOJHEHUU YYe6OHbBIX 33/JaHUH U B IPOLECCE UCCIEI0BATENbCKON
JlesITeJIbHOCTH HAay4YHO-MONYJIAPHYIO JIUTePaTypy XMMUUECKOI'0 COZep>KaHUs, ClIpaBOYHbIe
MaTepuasbl, pecypcbl MHTepHeTa nocie npejiBapuTebHONW KOHCY/IbTALUU C [1e/JaroroM

Tema 8. BaxkHeiue
MeTaJL/Ibl M1 UX COeIMHEeHUS
(164)

[[lesiounble MeTasbl. [TosoxxeHue B [lepuogryueckoi
CUCTeMe XUMHUYeCcKuX 3sieMeHTOB /I. U. MeHienieeBa,
CTpoeHMe aTOMOB. HaxoxieHue B mpupo/ie.

dusudeckre U XMMHUYECKUe CBOUCTBA (Ha mMpUMepe
HaTpHs U Kavsi). OKCUbI U TUAPOKCU/IbI HATPUS U KaJTHSL.
[IpuMeHeHMe 1eI0YHBIX METAJIJIOB U UX COeITUHEHUH.
[lles1ouHO3€EMEIbHBIE MEeTa/IJIbl MATHUH U KaJlbLIUH,
cTpoeHMe aToMOB. [losioxkeHHe B [lepuonyeckoit cucteMe
XUMUYeCKUX 3jieMeHTOB /l. U. MeHienieeBa. HaxoxeHue B
npupoje. Pusndeckue U XMMHU4YeCKHe CBOMCTBA.
Baxknelive coeiMHEHUS Kaablus (OKCUJ, TUPOKCUJ,
coJin). *KEcTKoCTb BOABI U CNOCOGHI €€ ycTpaHeHHUs. ™

OOBSACHATD 06IIVe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIeMEHTOB-METAJIJIOB B IPyIIax U
UX COeIUHEHUH C y9ETOM CTPOEHHUS X aATOMOB.

XapakTepnu3oBaTb pU3NYECKHE U XUMHUYECKHe CBOWCTBA MPOCTHIX BELECTB METAJIIOB U UX
coeIMHEHUH (OKCHU/IOB, THAPOKCUJIOB, COJIER) C OTIOPOU HA CXeMY, CIIOCOGBI UX MOJIyYeHHs,
IpUMeHeHHe U 3HaueHHe B IPUPO/Ie U )KU3HU YesIoBeKa.

Pacro3HaBaTh ¢ NOMOIIBIO Ka4YeCTBEHHBIX PeaKI[Ui HOHBI MeTAJJIOB (MarHusi, aJIlOMUHUS, IIUHKA,
>KeJsle3a, MeJi1) € UCTI0JIb30BaHHeM TabJiuIbl "XapaKkTepHble peaKIiuy Ha KaTHOHbI".

[l1aHMpOBaTh U OCYLIECTBAATh Ha MPAKTHKe XMMUYeCKHe 3KCIIepUMEHTB], IPOBOAUTD
HabJII0/leHus, ieJIaTh BbIBO/ABI 10 pe3yJibTaTaM 3KCIepUMeHTa.

CnesfoBaTh NpaBu/iaM 6e30MacHOM paGoThI B 1a60paTOPHUU NPH UCIOJIb30BaHUU XUMUYECKOH
NOCyAbl U 060PYA0BaHMUS.

[IpoU3BOAUTE BBIYUCIEHHUS 10 XUMUYECKUM YPAaBHEHUSM.

59




Anromunuii. [lonoxenue B [leprogudeckoit cucteme
XMMUYeCcKUX 371eMeHTOB /I. . MeHzeieeBa, cTpoeHre
aroMa. HaxoxeHue B npupoze. Pusnyeckue u
XUMHU4YecKue cBocTBa. AMPOTepHbIe CBOHCTBA OKCHAA U
TUJpOKCcHUA.

Keneso. [Tonoxenue B [lepuoauyeckon cucteme
XHMUYeCcKUx 3jieMeHTOB /I. . MeHzeieeBa, cTpoeHHe
atoMa. HaxoxjeHue B npupofie. Pusnyeckue u
XHUMUYeCcKHe CBOHUCTBA. OKCUABL, TUAPOKCUABI U COJIU
xesnesa(ll)

u xkese3a(lll): cocras, cBolicTBa U no.yueHue.

JleMoHCTpanuu

B3auMogelicTBUe HaTpHUs C BOAOM.

OkpauMBaHue JIaMeH! HOHAMU HAaTPHs U KaJlusl.
OkpaurBaHue JIaMeH! HOHAMH KaJIbLIUsl.
B3auMo/ielicTBHe OKCH/IA KaJIbIlHsl C BOJOM.
BuieoMmaTepuasbl: rOpeHHe Kejie3a B KUCJI0PO/JE U XJIOPeE.

JlaGopaTopHbIe ¥ IPaKTH4YeCKUue paGoThl
JlabopaTopHbI€ ONbBITHI:

O3HakoMJIeHHe ¢ 06pa3aMH aJIlOMUHUSA U €ro CIJIaBOB.
AMdoTepHbIe CBOMCTBA THAPOKCU/IA AJTIOMUHUS.
KayecTBeHHbBIe peaKLiuy Ha MOHBI XkKeJ1e3a.

KécTtkocTb BOZbI M METO/bI €€ yCTPaHEHHUS.
[IpakTH4eckre paboThI:

Ne 10. PemeHune akcnepMMeHTa/IbHBIX 33/ja4 110 TeMe
«MeTasabl».

BoruyucjieHUus:
0 ypaBHEHUSIM XUMHUYECKUX PeaKLNi

BricTpanBaTh pa3BEépHyThIe MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH HAa UHPOPMALIHIO U3
y4yebHHKa U CIPaBOYHBIX MaTEPHAJIOB, FPAMOTHO HCI0JIb30BaTh U3y4YeHHbIN NOHATUHHBIN
annapar Kypca XUMHH.

Hcnosb30oBaTh NpH BEIOJHEHUH YYeOHBIX 3aZJaHUH U B poliecce UCCIe[0BaTeTbCKON
JeITeJIbHOCTH HAay4YHO-IIONYJIAPHYIO JIMTePaTypy XMMHUUECKOI0 COZepKaHts, CIpaBOYHbIe
MaTrepuassl, pecypcbl MHTepHeTa

Pasgen 3. NepBoHayanbHble XMMUYECKME NOHATUA 06 opraHMYeckux Bellectsax, 10y

Tema 9. MNepBoHayanbHble
XMMUYECKME NOHATUA 06
OpraHMYecKux BeLLecTsax

06mue mpeJjcTaBJeHUss 00 OCOGEHHOCTSX COCTaBa M
CTPOEHHUsT OpraHMYecKMX  COeJAMHEHHUH  yrjepoja.
[lepBoHaYa/ibHbIE TOHSATHS 06 OPraHUYECKHUX BellecTBax
KaK O COeJUHEHMsIX yrjepoza (MeTaH, 3TaH, 3THJIEH,
aLleTHJIEH, 3TaHOJI, IVIMIEPUH, YKCycHas KucjaoTa). *Ux
cocTaB M XUMHYecKoe crpoeHue. Kiaccudukarus
opraHuyeckux BemiecTB.* [loHATHE O GHOJIOTUYECKH
BaKHBIX BeILIECTBax: KUpax, 6esiKaX, yrjieBoJax — U HX
posiM B JKM3HM desoBeka. *MarepuasbHOE €IUHCTBO

O6BbACHATL NPUUYUHBI MHOT006pa3us BellecTB, WJIIOCTPUPOBATh B3aUMOCBSA3b
HeopraHUYecKUX CoeJHHeHUH yTeposia ¥ OpraHMYecKUX BelllecTB [0/ PyKOBOJCTBOM
YUYHUTEJIS.

O6BACHATD YCI0BUS 6€30I1aCHOI0 UCI0JIb30BAHUSA BEILeCTB U XUMUYECKUX PeaKLUH B ObITY.

XapakTepHU30BaThb POJIb XMMUH B pa3IMUHbIX chepax AesTeTbHOCTH JItoJjel, OCHOBHbIE
BellleCTBa U MaTepHaJibl, IpUMeHsieMble B )KU3HU COBPeMEHHOTO Ye/I0BeKa.
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OpraHUYeCcKHUX U HEOPraHUYEeCKUX COeAUHEeHU . *
[Ipupo/iHble UCTOYHHKH YTJIEBOJOPOAOB (Yrob,
NPUPOJHBIN ras, HedTh), MPOAYKTHI UX TepepaboTKHU, UX
POJIb B OBITY Y HPOMBIIIJIEHHOCTH.

Pa3pen 4. O606menne MaTepuana no kypcy «Heopranuueckas xumus» (4 1)

Tema 10. XuMus 1 OKpy Karomas
cpena, lu

HoBrble MaTepuasibl U TexHOJI0TUU. BelecTBa u
MaTepHasibl B IOBCEJHEBHOM XKU3HU YesI0BeKa. XUMUSA U
3/10poBbe. besonacHoe ucnoJib30BaHUE BEILECTB

Y XUMHUYECKHX PeaKLUH B OBITY.

OCHOBBI 3K0JIOTMYECKOM TPAaMOTHOCTH. XUMHUYECKOe
3arpsi3HeHHE OKpYKallel cpefibl (MpesesbHO
JonycTrMas KoHneHTpanus Bemects — [1/K).

PoJsib XUMUH B pellIeHUH 3KOJIOTHYECKUX TPO6IeM

06o61eHne MaTepHasa no
Kypcy «Heopranndeckas
XUMUA», 34

O6o06111eHHe U cUCTeMaTH3alMA 110 Kypcy
«Heopranuyeckas XMMHUsI»

XapaKTepH30BaThb pPOJib XUMHUH B PAa3/IMYHBIX chepax JeATeSbHOCTH JII0/IeH, 0CHOBHbIE
BellleCTBa U MaTepHaJibl, IpUMeHsieMble B >KM3HU COBPEMEHHOTO0 YesI0BeKa.

. O6BACHATH yCJI0BHS 6€30M1aCHOTO HCI0JIb30BAHMS BELIECTB U XUMUYECKHUX PEAKIUH B OBITY

AHayM31MpOBaTh U KPUTHYECKH OLleHUBATh HHPOPMAIUIO O BIUSHUH IPOMBILIIEHHOCTH,
CeJIbCKOT0 X03MCTBAa, TPAHCIIOPTA U Jip. HA COCTOSIHME OKPYXaloIleH cpe/bl.

YMeTb 0Ka3bIBaTh NEPBYIO MOMOLLb IPU XUMUYECKHX 0KOr'aX U OTPABJIEHHUSAX.

[IpuHUMaTh y4acTHe B 06CYyKIeHUH TPO6JIeM XMMHUYECKOH U 3KO0JIOrMYeCKOH HalPaBJIeHHOCTH,
BBICKA3bIBaTb COOCTBEHHYIO MO3UIUIO 10 TPOGJIeMe U IpeijiaraTb BO3MOXHBIE Ty TH eé
peleHHUsIC ONOPOH Ha MHGOPMAIMIO U3 Y4eOHUKA U CIIPABOYHbIE MaTepHaJlbl, PeCypChI
HuTepHeTa

HpI/I paspa60TKe pa6oqef/’1 nporpaMmbl B TE€MATHY€CKOM IIJIAHHPOBAHUHU [OOJI?KHBI OBbITh y4TeHbl BO3MOXHOCTHU HCIIOJIb30BAHHA 3JIEKTPOHHBIX (L[I/I(l)pOBbIX)
O6p330BaTeJIbeIX pecypcoB, ABJAIOMIHNXCA y‘{e6H0-MeTO,[LI/I‘{eCKI/IMI/I MaTepuajiaMu (MyﬂbTHMe,Z[PIﬁHbIe mporpamMmmel, 3JIEKTPOHHBbIE y‘-IeGHI/IKI/I U 3aJa4YHUKH,
3JIEKTPOHHBbIE 6I/I6J'II/IOTeKI/I, BUPTYyaJibHbIE na6opaT0pHH, HUI'pOBbI€ MPOTPAMMBI, KOJIJIEKIUU I_[I/I(l)pOBbIX 06paSOBaT€J’[beIX pECprOB), HCIIOJIb3yeMbIMHU AJIA O6y‘-I€HI/IH u
BOCIIMUTAHHUA PA3JIMYIHbIX TPYIIIL l'[OJ'Ib3OBaTeJ'[eI>i, npeacrtaBJjeHHbIMHW B 3JIEKTPOHHOM (IU/ICI)pOBOM) ByUue W peaM3yIOUIMMHU AUAAKTHYE€CKHME€ BO3MOXXHOCTH I’IKT,
coZiepXKaHHe KOTOPBIX COOTBETCTBYET 3aKOHOAATEJ/IbCTBY 00 06p330BaHI/IH.
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