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COJEPKATEJBHBIN PA3IE]I ATIAIITUPOBAHHOI OCHOBHOM
OBPA3OBATEJBHON MIPOTPAMMBI OCHOBHOI'O OBIIET'O
OBPA30OBAHUS OBYUAIOIINXCS C 3AJEPKKON
IMCUXUYECKOI'O PA3BBUTHUS

PABOYME [TPOI'PAMMEBI YUEBHBIX ITPEJIMETOB

XUMUA

[TOACHUTEJIBHAA 3AIINCKA

[IpumepHas paboyasi mporpamMma Mo XuMUH JJIsi OOyUarOITUXCs C 3aJCPIKKON
ncuxuueckoro pazsutus (manee — 3I[IP) Ha ypoBHE OCHOBHOrO OOIIETO
oOpa3oBaHusl COCTaBieHa B COOTBeTCTBHM ¢ DenepanbHbIM roCyl1apCTBEHHBIM
oOpa3oBareyibHbIM CTAHJAPTOM OCHOBHOTO o0miero oOpazoBanus (IIpukas
Munnpocsemienuss Poccun ot 31.05.2021 1 Ne 287, 3apeructpupoBaH
MunucrepctBoM toctuninu Poccutickoir denepanuu 05.07.2021 1., per. Homep
64101) (mamee — ®IOC OOQO), I[IpumepHO#l amanTUPOBAHHOW OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMOi OCHOBHOTO OOIIEro oOpa3oBaHusi 00yUYarOIIUXCS C
3aziepkKoi mcuxuueckoro pasButus (nanee — [TAOOIT OOO 3I1P), [IpumepHoii
paboueil mporpaMMmbl y4eOHOro mnpeaMera «Xumus» (0a30BbI  YPOBEHD),
[TpumepHO# mTporpaMmoit BocnuTaHusl 00y4YarOIMMUXCs MPU MOJTYYSCHUH OCHOBHOTO
oOmero oOpa3oBaHUsl, C YYETOM pacHpeleseHHbIX IO KjaccaM IPOBEPSIEMbIX
TpeOOBAaHMI K pe3yJabTaraM OCBOCHMS OCHOBHOM 0Opa3oBaTelIbHOM MpPOrpaMMbl
OCHOBHOTO 0O0ILIET0 00pa30BaHMsI U 3JIEMEHTOB COACPKAHUSA, MPEICTABICHHBIX B
VYHuBepcanbHOM Koaudukarope no xumuu, KoHrenuuu npenojgaBaHusi yueOHOTro
npenMera «XuMHs», B 00pa3oBaTelbHBIX oOpraHu3anusx PO, peanusyromux
OCHOBHBIE 00111€00pa30oBaTeIbHbIC TPOTPAMMBI.

O01mas xapakTepuCcTUKA y4e0HOIr0 npeamMera « XuMus»

VYyeOupli mpeaMer «XUMHUS»  BXOAUT B MPEIMETHYIO  00JacTh
«EcTrecTBeHHOHay4YHble  IIpEAMETB». B cucTeMe  eCTEeCTBEHHOHAYYHOIO
oOpa30BaHMsI XUMHUS KaK Y4eOHbII MMpeMET 3aHMMaeT Ba)KHOE MECTO B MO3HAHUU
3aKOHOB TPUPOJbI, (HOPMUPOBAHUM HAYYHON KAPTUHBI MUPA, CO3JaHUU OCHOBBI
XUMUYECKUX 3HAHWHA, HEOOXOAWMBIX JUISi TIOBCEIHEBHOW JKW3HU, HABBIKOB
3I0pOBOrO0 M 0€30MacHOro JUIsl YelOBeKa M OKpY)Kawllel ero cpeabl oOpasza
YKU3HHU, & TAK)KE B BOCIIUTAHUU SKOJIOTUYECKOMN KYJIbTYPBHI.

VYcnemHocTh M3y4eHUsT XHMHHM CBsI3aHAa C  OBJAJACHUEM XUMUYECKUM
S3BIKOM, COOJIIOJIEHMEM TMpaBuyl Oe30MacHOM pabOThl TMpPHU  BHINOJHEHUU
XUMHUYECKOTO SKCIIEPUMEHTa, OCO3HAHUEM MHOTOYHMCICHHBIX CBSI3€M XMMUU C
JPYTUMU IIPEIMETAMHU IIKOJBHOTO Kypca.
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[IporpamMma BkIIOYaeT B ce0si OCHOBHI HEOPTaHUYECKOW M OpPraHHUYECKOH
xuMHd. ['1aBHOM umzeeil mporpammbl sBISETCS CO3JaHME 0a30BOr0 KOMILIEKCA
OTIOPHBIX 3HAHUH 110 XMMHH, BBIPAKEHHBIX B ()OpPME, COOTBETCTBYIOLIEN BO3pacTy
0Oy4JaronmMxcs U UX 0COOBIM 00pa30BaTEIbHBIM OTPEOHOCTSIM.

B coxmepxaHuum JAHHOTO Kypca IPEICTaBICHbl OCHOBOIIOJATAIOIINE
XUMHUYECKHE TEOPETUUECKHUE 3HAHUS, BKIIOYAIOIINE U3yUYEHNE COCTaBa U CTPOCHUS
BEILECTB, 3aBUCUMOCTH HMX CBOMCTB OT CTPOEHHS, IIPOTHO3WPOBAaHUE CBOMCTB
BEILIECTB, MCCIECIOBAHUE 3aKOHOMEPHOCTEN XUMHMUYECKMX IPEBPAICHUN U IIyTEH
YIPABJICHHS UMH B LEJISIX [TOJIYYEHUS BELIECTB U MAaTEPHAIIOB.

TeopeTnyeckylo OCHOBY H3YyYEHHsS HEOPTraHWYECKOM XWUMHUU COCTABIIAET
aTOMHO-MOJIEKYJIsIpHOE yueHue, [lepmommuecknii 3axoH JI.MI. MenneneeBa c¢
KPaTKMMH CBEJICHHUAMH O CTPOCHHHM aToMa, BUJAX XHUMHUYECKOW CBSI3H,
3aKOHOMEPHOCTSX MPOTEKAHUSI XUMUYECKUX PEaKIU.

B wn3yueHnm Kypca 3HAUMTENbHas pPOJIb OTBOAUTCA XUMHUYECKOMY
HKCIEPUMEHTY: MPOBEACHUIO MPAKTUYECKUX MU JJAOOPATOPHBIX PadOT, OMKCAHUIO
pe3yJIbTaTOB YYEHHUYECKOIO OJKCIEPUMEHTa, COOJIIOJIEHUI0O HOPM U IpaBUIl
Oe30macHoi paboThl B XMMUUYECKOH J1aOOpaTOpHH.

Peanuzanuss gaHHOM mporpaMMbl B Ipolecce OOydeHUs MO3BOJIUT
oOyuatoumcsi ¢ 3IIP ycBouTh KiItO4EBbIE XUMUYECKUE KOMIIETEHIUU U MOHSThH
POJIb U 3HAYEHHE XUMHUU CPENH IPYTUX HAYK O IPUPOJE.

N3yyeHnne XuMuM ciocoOCTBYET (POPMUPOBAHUIO Y O0YUAIOIIHUXCA HAYYHOTO
MHUPOBO33pPEHUS, OCBOCHHUIO OOIIEHAYYHBIX METOJOB (HaOIIOAEHUE, U3MEpPEHUE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE), OCBOCHUIO IPAKTUYECKOTO TPUMEHEHUST HAYUHBIX
3HaHUM, OCHOBAaHHOTO HAa MEXKIPEAMETHBIX CBA3AX C npeaMeramu « OKpyKaronun
Mup», «®@usuka», «buonorus», «l'eorpadpus», «Marematuka» u (popmupyer
KOMIETEHIIUU, HEOoOXOAuMBbIEe [Jii TPOJOJDKEHUsT oOpa3oBaHus B  00JacTu
€CTECTBEHHBIX HayK.

N3yuenne xuMuu cmocoOCTByeT pa3Butuio y oOyuaromuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO BOOOpaXeHHUs, (PYHKIMOHAIBHONH TIPaMOTHOCTH, YMEHUS
BOCHPHUHUMATh U KPUTUYECKHU aHAJIM3UPOBATh MH(POpPMALIMIO, TIPEICTABICHHYIO B
pa3nuuHblX (opmax. 3HAUUMOCTh TpeAMeTa JJs Pa3BUTUS  KUZHEHHOU
KoMIeTeHIMK  oOyvaromuxcst ¢ 3[IP  3aknrouaeTrcs B yCBOGHMHM OCHOBBI
XUMHUYECKUX 3HAHUM, HEOOXOIMMBIX JMJii TIOBCEIHEBHON JKM3HM; HABBIKOB
3I0pOBOrO0 M 0O€30MacHOro JUIsl YeJlOBeKa M OKpY)Kawllel ero cpeabl oOpasza
XKU3HU; (POPMUPOBAHUU IKOJIOTHUECKOU KYJIbTYPHI.

[Iporpamma oTpaxkaeT conepxaHue oOydeHHs NpeaIMeTy « XUMUS» C YUETOM
0coObIX oOpa3oBaTelbHbIX MOTpeOHOCTeN oOyuaromuxcs c¢ 3IIP. Osnanenue
y4€OHBIM MPEIMETOM «XHUMHs» MPEACTABIAECT OMNPENEICHHYIO TPYIHOCTh IS
oOyuaromuxcst ¢ 3[IP. D10 cBA3aHO C OCOOCHHOCTSIMU  MBICIUTEIHLHOMN
NESITEIbHOCTH, TMEPUOJUYECKUMHU KOJIeOaHUSMU BHHMMAHUSA, MaJbiM OO0BEMOM
namsTH, HEJOCTaTOYHOCThIO  OOIIero  3amaca  3HAHUW,  TOHWKEHHBIM
MIO3HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHS.

JIyist ipeotoyieHnsi TPYJHOCTEW B M3YYCHHHM y4eOHOTO MpeaMeTa «XHUMHUH)
HeoOxoaMMa amanrtanus o0beMa U XapakTepa ydeOHOro Marepuaia K
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MO3HABATEIbHBIM BO3MOXKHOCTSIM JIaHHOM KaTEropuu OOYyYarolMXcs, y4eT HX
OCOOEHHOCTEW pAa3BUTHS: HCIOJIb30BAHUE AITOPUTMOB, BHYTPUIIPEAMETHBIX MU
MEXMPEIMETHBIX CBSI3€H, IOCTENEHHOE YCIOKHEHUE U3y4aeMOro MaTepuala.

[Ipy wn3ydeHMM XUMHMHM HEOOXOJUMO OCYIIECTBIISATh B3aUMOJAEHCTBHE Ha
HOJIMCEHCOPHON OCHOBE.

Teopetnueckuil  maTepuan pEKOMEHIYETCd U3y4aTb B IIPOLECCE
IPAKTUYECKON J1eATEIbHOCTU. BO3MOXHO BBIACIEHUE OTAEIBHBIX YPOKOB Ha
pelIeHre 3a7a4 B CBS3M CO CIOXHOCTBIO aHanu3a Tekcra odoyvaromumucs ¢ 311P.
OpraHnyeckoe €JUHCTBO NPAKTUYECKOM M  MBICIUTENBHOU JI€SITEIBHOCTH
oOy4arolmuxcss Ha YpOKaX XHUMHH CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY
YCBOCHHIO Oa3MCHBIX XUMHUYECKHX 3HaHUW W yMmMeHHid. Ocoboe BHUMaHUE NpU
U3YYCHUU XUMUU yIEISIETCS U3YUYEHUIO «CKBO3HBIX» MOHATHI U (HOPMHUPOBAHHIO
HAaBBIKA CTPYKTYpUPOBaHUS MaTepHaa.

Hesnun u 3aga4n u3y4eHust y4eOHOro npeamera « XuMus»

Obwue yenu u3ydyeHuss yd4eOHOro mnpenMera «XuUMHUS» MPEICTaBICHbI B
[IpumepHoii paboueld mporpaMme OCHOBHOTO oOmiero oOpa3zoBanus. OHu
aKTyaJM3UPOBAaHbl C YYETOM HOBBIX IPHUOPUTETOB B CUCTEME OCHOBHOT'O OOLIETO
oOpa3oBaHMsI, HAIPaBICHHOCTH OOYy4YyeHUS Ha pa3BUTHE M CAMOPA3BUTHUE
JUYHOCTH, (POpMHUpOBaHHE €€ MHTEIJIEKTa U 00IIel KyabTypbl. OOydueHre YMEHUIO
YUHUTBCS U MPOJOJIKATh CBOE 0Opa30BaHHUE CAMOCTOATEIBHO B HACTOSIIEE BpEMS
ABJIIETCS. OJHOW W3 BAKHEUIIMX (PYHKUMH Yy4eOHBIX NPEIMETOB, B TOM YHUCIE U
«XUMUN».

Jlist oOyuaronuxcest ¢ 311P, Tak ke, Kak U JJIsl HOPMaTUBHO Pa3BUBAOLIUXCS
CBEPCTHUKOB,  OCBAaMBAIOIIMX OCHOBHYIO  OOpa3oBaTeibHYI0  IMPOrpaMMy,
JOMHUHUPYIOLLEE 3HAU€HHE MPUOOPETAIOT TaKKUE yeu, Kak:

*  ($opMUPOBAHUE HWHTEIJIEKTYalbHO pA3BUTON JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CaMOCTOSITEJIbHOMY MPUHATUIO pELIeHUH, CIOCOOHOM
a/1alITUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

"  HamnpapJICHHOCTb OOYYEHMs HA CUCTEMaTHYeCKOE MPHUOOIIECHNE YUaluXcs
K CaMOCTOSITENIbHOM  IO3HABaTEeNIbHOM  JEATENbHOCTH, HAy4YHbIM U
NPaKTUYECKUM METOJaM MO3HaHUs, (GOPMHUPYIOIIMM MOTHUBALIUIO U Pa3BUTHE
CITOCOOHOCTEH K XMMUM;

=  obecrnieueHue YCIIOBUI, CHOCOOCTBYIOUIUX IPUOOPETEHUIO
0oOy4JaroluMMHCSL  OMbITa Pa3HOOOpPA3HON JEATENIbHOCTH, TMO3HAHUA U
CaMOTIO3HAHUS, KIIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHITUI), HMMEIOIINX
YHUBEPCAJIbHOE 3HAYEHHE VISl Pa3JIMYHbIX BUIOB JIE€ATEIbHOCTH;

*  (opmupoBaHre yMeHUN OOBSICHATH U OLIEHUBATDH SIBJICHUS OKPYXAIOILIETO
MHUpa Ha OCHOBAaHUU 3HAHUI U OTBITA, MOTYYCHHBIX IPH U3YUCHUH XUMUH;

*  ¢opMupoBaHue y OOyYarOIIHUXCS T'YMaHUCTHUECKHMX OTHOILEHUH,
MOHMMAaHHUS [IEHHOCTH XMUMHUYECKHX 3HAHWM I BHIPAOOTKH IKOJIOTUYECKU
1eJ1eCO00pa3HOT0 MOBEACHUS B OBITY M TPYIOBOM JAEATEIBHOCTH B IIEJNIAX
COXPAaHEHMS CBOETO 3710POBBS U OKPYKAIOLIEH IPUPOIHOMN CPELbI;



"  pa3BUTHE MOTHBAIMM K OOy4YEHHWIO, CIIOCOOHOCTEW K CaMOKOHTPOIIIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHS OOILEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTM K OCO3HAHHOMY BBIOOpPY Mpo¢uiass W HalpaBiIeHHOCTH
nanbHEHIero ooy4eHus.

Kypc HampaBieH Ha penieHue Cileayolmux 3aday, 00eCneYrBaIOIINX
peanu3anulo JIMYHOCTHO-OPUEHTUPOBAHHOTO M JIESITENIBHOCTHOTO MOAXOIOB K
oOyuenuto xumuu oOyvatomuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOTO OOUIETO
oOpa3oBaHUS:

*  ¢dopMUpOBaHHE MTEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEACTABICHUIN
O BEILECTBAX, UX MPEBPALIECHUAX U MPAKTUYECKOM TPUMEHEHUH; OBJIAJICHUE
MOHATUIHBIM annaparoM U CUMBOJIMYECKUM SI3bIKOM XUMHUHU;

"  OCO3HaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHUYECKOM HAayKH Kak
00JacT COBPEMEHHOIO €CTECTBO3HAHHS, XHWMHUYECKUX MPEBPALLECHUN
HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB KAK OCHOBBI MHOTHX SIBICHUUI
KUBOU M HEKWBOW NPUPOJIBI; YITyOJIeHHE MPEACTaBICHHU 0 MaTepruaIbHOM
€MHCTBE MUPA;

"  OBJAJCHME OCHOBAMHU XHMMHMYECKOM TIPaMOTHOCTU: CIIOCOOHOCTBIO
aHAJIM3UPOBATh U OOBEKTUBHO OLICHUBAThH KU3HEHHBIE CUTYAIH, CBI3aHHbBIC
C XMMHEW, HaBbIKaMU 0€30MacHOro oOpallleHuss C  BELIECTBaMH,
UCIIOJIb3YEMbIMU B TIOBCEIHEBHOM JKU3HU; YMEHUEM aHaJIU3UpPOBATh U
IJIAHUPOBATh 3KOJIOTMYECKH O€30MaCHOE MOBEICHHUE B ILEJISIX COXPAHEHHUS
3I0POBbS U OKPYKAIOIIEH CPEJIBL;

*  (opmupoBaHME YMEHHMH YCTAHABIMBATH CBSA3M MEXKIY pPEAIbHO
HaOJIFOIaeMbIMU XUMHUYECKUMU SIBIEHUSMH U MPOLIECCAMHU, TPOUCXOASIIUMHU
B MUKPOMHpPE, OOBSICHATh MPUYUHBI MHOTOOOpa3us BEUIECTB, 3aBUCHMOCTD
X CBOMCTB OT COCTaBa M CTPOEHHUA, a TAKXKE 3aBUCUMOCTH MPUMEHEHHS
BEILIECTB OT UX CBOMCTB;

"  mnpuoOpeTeHue ONbITa HCIOJIb30BAHUS PA3IMYHBIX METOIOB H3YUYCHUS
BEIIECTB, HAOMIONEHUS 32 WX TIPEBPAIICHUSIMH TIPU MPOBEICHUN HECIOKHBIX
XUMHUYECKMX  OKCIEPUMEHTOB C  HCIHOJb30BaHHUEM  J1abOpaTOPHOIO
o0opynoBaHusi U IPUOOPOB;

*  (opmupoBaHHMe TMpEACTaBICHUN O 3HAYCHHUM XUMHYECKOW HAyKH U
pEIIEHWH COBPEMEHHBIX 3KOJIOTMYECKUX MpoOjiieM, B TOM 4YHCIE B
MPEIOTBPAIICHUH TEXHOTEHHBIX U SKOJIOTUYECKUX KaTtacTpod.

Oco0enHocTu 0T0OOpPa M aanTALMM Y4eOHOIr0 MAaTepHaJIa M0 XUMHUU

OOyuenue ydyeOHOMY TipeaMeTy «XuMHs» HE0OXOAUMO CTPOUTH Ha
CO3JaHUH ONTHUMABHBIX YCIOBHHA IS YCBOCHHS IPOTPAMMHOTO Marepuaja
oOyuatomumucs ¢ 3IIP. Bonbmioe BHUMaHHE OHKHO OBITH YAEJIEHO OTOOPY
y4eOHOrO Marepuaja B COOTBETCTBHM C TPUHIUIOM JOCTYIMHOCTH TpHU
COXpaHeHuu obmiero 0a30Boro ypoBHs. OH JOKEH MO COACPXKAHUI0 U 00beMy
OBITh aJanTUPOBaHHBIM 117151 0Oydaromuxcs ¢ 3[IP B cOOTBETCTBUM ¢ X 0COOBIMU
oOpa3oBaTenbHBIMHU TTOTpeOHOCTSIMU. ClieyeT 00JerYuTh OBJIaJIECHNE MaTeprUaIoM
oOyuarormumucst ¢ 3[IP  mocpeacTBoM e€ro  JAETambHOTO  OOBSICHEHUS C
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CUCTEMATUYECKUM IIOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOW B IPUMEHEHUHN 3HAHUI
C HCIOJIb30BaHUEM MPUEMOB AJITOPUTMHU3AIMKU U BU3YAIbHBIX OMOpP, OOyUEHHUS
CTPYKTYpHUPOBAHUIO MaTepHAIA.

Bonbioe 3HadeHuwe I MOJHOIIEHHOTO YCBOEHHS Y4eOHOro Marepuana
MMEET ONOpa Ha MEXIPEAMETHBIE CBSI3H BOIIPOCOB, U3YYaEMBIX B JaHHOM Kypce, C
TakUMH y4eOHbIMU TpenMeramu Kak «['eorpadus», «Dusuka», «buomorus».
[To3Bonsisi paccMaTpuBaTh OJUH WM TOT K€ y4eOHBI Marepuall C pa3HbIX TOYEK
3pEHUS], MEKITPEIMETHBIEC CBSI3U CIIOCOOCTBYIOT €ro JIydllIeMy OCMBICICHHIO, 0oJiee
MPOYHOMY 3aKPEIJICHUIO TTOJTYYEHHBIX 3HAHUN U MPAKTUUECKUX YMEHUH.

IIpy moaroroBke K ypoKaM  y4uTENb JOJDKEH  NPELyCMOTPETH
dbopmupoBaHrEe y 00yJaAIOMNUXCS YMEHUI aHAIM3UPOBATh, CPAaBHUBATH, 0000IIATH
U3ydaeMblil MaTepHuall, IUIAHUPOBAaTh MPEACTOAILIYI0 paboTy, OCYIIECTBISATH
CaMOKOHTpPOJIb. Heo0X0auMO MOCTOSIHHO CIHEANTHh 3a MPAaBHIBHOCTBHIO PEUEBOTO
odopMmIiieHus BbICKa3biBaHUM oOyuarommumxcs ¢ 3I1P.

B cBs13u ¢ 0COOEHHOCTSAMU MOBEACHUAN AEATEIBHOCTH o0yyatonuxcs ¢ 3I1P
(pacTOpMOXKEHHOCTh, HEOPTaHU30BAHHOCTH) HEOOXOIMM CTPOKAUIIUN KOHTPOJIb
COOJIIO/ICHUS TPAaBWJI TEXHUKUA O€30MACHOCTH MpPU MPOBEICHUH JabOpaTOPHBIX
paboT B XUMHUYECKOM KaOUHETE.

IIpumepnble  BuAbl  JAesiTeJbHOCTH  oOywyaromuxcsas ¢ 3IIP,
00yCJIOBJICHHbIE  0COOBIMH  00pa30BaTeJIbHbIMM  TNOTPEOHOCTAMHM U
ol0ecreyuBalOIIMe OCMBICJIEHHOE OCBOCHHE COJAEpP:KAHMU O00pPa30BaHUA 110
npeaMery «XuMus»

Conepxanue BUIOB JiedTebHOCTH oOy4datomuxcsa ¢ 3[1P Ha ypokax xumuu
OMpeeNnsieTcss HMX OCOObIMH 00pa3oBaTelbHBIMU MNOTpeOHOCTAMH. [lomumo
mupoko ucnosnbdyeMbix B OOIl OOO olmux s Bcex 0o0y4aromuxcsi BUIOB
JESATETLHOCTH CIIEYyEeT YCUIUTh BHUJIBI JCATEIBHOCTH, CTIeU(PUIHbBIC TSI JaHHOU
KaTeropun  OOydYaromuxcsi, JJig OOECIeUYCeHUS OCMBICIICHHOTO  OCBOCHUS
coliepkaHusi 0Opa3oBaHMsI MO MPEAMETY: YCUJICHUE MPEIMETHO-TIPAKTUYECKON
JEATEIBHOCTH C aKTUBM3allUE€W CEHCOPHBIX CHCTEM; YEpEJOBAaHHE BHUJIOB
JEATEIIbHOCTH, 33JCHUCTBYIOIIMX pPA3JIUYHBIE CEHCOPHBIE CHCTEMBI; OCBOEHHUE
Marepuajia ¢ OMOpOM Ha alrOpUTM; «IOIIArOBOCTh» B H3YyYEHUU MaTepuana;
WCITIOJIb30BAHUE JIOTIOJIHUTEIIHON BU3YaJIbHOM OMOpPHI (IJIaHBI, 00pasilbl, CXEMBI,
mabJIoHbl, onopHble Tabnuibl). g pa3Butug y oOyuaromuxcsa ¢ 3IIP ymenus
JenaTh  BBIBOJABI, (OPMUPOBAHMUS TPAMOTHOTO PEUEBOTO  BBICKA3bIBaAHUS
HEO0OXOIMMO UCIOJIB30BaTh OMOPHBIE clioBa U kiuiie. Oco0oe BHUMaHUE CIIeTyeT
YACIUTh OOYYEHUIO CTPYKTYPUPOBAHUIO MaTepuaia: COCTaBJIEHUE PUCYHOUYHBIX U
BepOAJIbHBIX CXEM, COCTaBJ€HHE TaOJIMll, COCTaBJICHHE KilacCU(pUKAIMU C
0003HAaYEHHBIMU OCHOBAHUSIMH JUIsI  KJIacCU(UKAIMM W  HAMOJHEHHE UX
puUMepaMH U JIp.

[IpumepHass TeMatnueckas U TEPMHUHOJIOTUYECKAsl JIEKCUKA COOTBETCTBYET
OOIT OOO.

st obyuatomuxcsi ¢ 3[IP cyiecTBeHHBIMU SBIISIFOTCS TTPUEMBI PAOOTHI C
JIEKCUYECKHM MaTrepuajioM mo mpeaMmery. IIpoBomutcs crnernuanbHas pabora 1mo
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BBEJICHUIO B aKTHUBHBIH CIIOBaph 00YYAIOIINXCS COOTBETCTBYIOIIEH TEPMUHOIOTHH.
N3ydyaemble TEpMUHBI BBOJIATCS HA IIOJUCEHCOPHOW OCHOBE, 0O0s3aTelbHa
BU3YallbHAsl MOJJIEP)KKA, aITOPUTMbI pabOThl C ONpPEAEIEHUEM, OIOPHBIE CXEMBbI
JUISL AKTyalln3alud TEPMHUHOJIOTUH.

Mecto yueOHOro npeamera « XuMHusa» B y4eOHOM IJIaHE

B cootBerctBun ¢ ®denepanbHbiM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIaPTOM OCHOBHOTO o0OmIero o00pa3oBaHUsl YYEOHBIM MpeaMeT «XUMUs)
BXOJUT B MpPEeaMETHYI0 00sacTh «EcTecTBEeHHOHAaydHbBIE MPEAMETH» U SBIIACTCS
00s13aTeTbHBIM IS U3YUCHHUS.

VY4eOHbIM IJTAHOM Ha €€ U3ydeHne oTBeAeHO 136 yueOHbIX 4acoB — 0 2 4 B
HeJemo B 8 1 9 Kilaccax COOTBETCTBEHHO.

Copepxxanne yueOHOTO mpeaMera « XUMHus», peacTaBieHHoe B [IpumepHoit
paboueit mporpamme, coorBercTByer PI'OC OOO, pa3paboTaHO C y4YeTOM
[IpumepHOli OCHOBHOII 00pa3oBaTENbHON MpPOrpaMMbl OCHOBHOI'O  OOIIETO
oOpa3oBaHMsl O y4eOHOMY MpeaMeTy «XuMus», cooTBeTcTBYyeT IIpumepHoii
aJlaliTHPOBAHHON OCHOBHOWM 00pa3oBaTeNbHOM HpPOrpaMMe OCHOBHOTO OOUIETo
o0Opa3oBaHMsI 00YJarOIIMXCS C 33ACPKKOM ICUXUUECKOTO Pa3BUTHSI.

COLAEPXAHUE YUEBHOI'O ITPEIMETA « XMW S»

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE IOHATHUS

[Ipenmer xumuu. Ponv xumuu 6 ocusHu uenoeexka'. Tema M BelIecTsa.
dusznyecKkue CBOMCTBAa BEIIECTB. ATpEraTHOE€ COCTOSIHUE BEIIECTB. Xumus 6
cucmeme Hayk. Yucteie BemectBa U cMecu. CrocoObl pasjiefieHus CMEeceu.
[IpaBuna OGe3zomacHOTO OOpailleHUWss C  BEIIECTBAMHM W JJAOOPATOPHBIM
obopynoBanueM. [lonamue o Memooax NO3HAHUS 8 XUMULU.

ATOMBI ¥ MOJEKYJIbl. XHWMHUYECKHE DJIEMEHThl. 3HAaKu (CUMBOJIbI)
XUMHUUYECKUX 3yieMeHTOB. OTHOcHUTENbHAasi aToMHasi macca. [IpocTeie U ClOKHbIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas ¢opmyna. BareHTHOCTP aTOMOB XWMHUYECKHX AJIEMEHTOB.
3axon nocmosancmea cocmasa eewyecms. OTHOCUTEIbHAS MOJICKYJIIpHAs Macca.
MaccoBast 10Ji1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUMU.

OuU3NYECKUEe W XUMUYECKUE ABJIECHUS. XuMHUYecKas peakuus. [IpusHaku
XUMHAYECKUX PEAKIUN. YPaBHEHUS XUMHUUYECKUX PEaKIUh. 3aKOH COXPaHEHUs
Macchl  BemiecTB. Kiaccudukanus XUMHUYECKMX  peakuu  (CoeaMHEHUs,
pa3JIoKeHUs, 3aMEIIICHHs, OOMEHA).

XWUMUYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOW IIOCYAOW, C
npaBwiaMd paboThl B jaboparopuu U TpuEMaMH OOpalieHusl ¢ J1abopaTOpHBIM
o0Opy/lOBaHWEM; W3Y4YeHHE U ONUCaHWe (PUINYECKUX CBOWCTB  00paslioB

1 3IICCB " Jajnee KypCuBOM O603Ha‘-ICHBI TEMbI, H3YYCHNUE KOTOPBIX IPOBOJUTCA B O3HAKOMUTEIILHOM IIJIaHE.
[Tegaror caMOCTOSITENIFHO OMpeIeNsieT 00beM H3ydaeMOT0 MaTepHara.
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HEOPTaHUYECKUX BEIIECTB; HaOmojeHne (U3NUEeCKUX (TUIaBJICHHWE BOCKA, TasHHUE
JbJ1a, PACTUPAHUE caxapa B CTYIKe, KUIIEHUE U KOHICHCAIIS BOJIbI) U XUMHUYECKUX
(ropeHme cBeuM, MPOKAJIMBAHWE MEIHON MPOBOJIOKH, B3aWMOJICHCTBHE MeJa C
KHCJIOTOM) SIBIICHUH, HAOJIOJICHUE U OMTMCAHNE TIPU3HAKOB IPOTEKAHUS XUMHUYECKIX
peakimii (pasjoXeHHe caxapa, B3aMMOJCHCTBHE CEPHOM KHCIOTBHI C XJIOPHIOM
Oapusi, pasnokenue tuapokcuaa memam (II) mpu HarpeBaHuu, B3auMOJICHCTBHE
xkene3a ¢ pactBopom coiu Meau (II));u3ydenne croco6oB pasnencHus cmecei (¢
MIOMOIIIBIO MarHuTa, ¢bunbTpoBaHUeE, BBITIAPYBAHNE, TUCTHJIISITTHS,
xpomarorpadusi), TpPOBEIECHUE OYUCTKU TOBAPEHHOW COJM; HAOIIOJECHUE U
OIMCaHKE PEe3yJbTATOB MPOBEJACHUS OIBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPaHEHHUS
MAacChl; CO3JJaHIE MOAEIIEH MOJIEKYJI (IIapOCTEPKHEBBIX ).

Ba:kHeiinue npeacTaBuTe/ Il HEOPraHNYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3znyxa. Kucimopoa — sjneMeHT U IpocToe
BemecTBo. HaxokneHue kucimopopa B mpupoae, (HU3MUYECKHE U XUMHUYECKUE
cBoiicTBa. Peakiiuu ropeHust MPOCTHIX U CIOXKHBIX BemecTB. CrocoObl MOIy4eHUs
KHCIIoOpoZia B JjabopaTopuu u npomsiuiieHHocmy. IIpUMEHEHHe KHUCIopo/a.
[Tonsitue 06 oxcumax. KpyroBopot kucinopoaa B npupone. Q301 — aiiomponHas
MOOUupuKayus KUciopood.

Tennosoii a¢hghexm xumuueckou peaxyuu, mepmoxXuMuiecKue ypasHeHus,
9K30- U SHIAOTEPMUYECKHE pEaKUUU. Tonauso: y2oib u Memau. 3azpsazHeHue
8030yXa, ycunieHue napHuKo8o2o s¢ghghekma, paspyuieHue 030H08020 CIOA.

Bopopon — snemeHT m mpocrtoe BemiecTBO. Haxoxknenue Bomopona B
npupojie, GU3nYecKrue U XUMMUYECKUE CBOICTBA (HAa MpUMEpPE B3aUMOJCUCTBUS C
HEMETaUVIaMH M OKCHUJIaMH METAJUIOB), MNPUMEHEHUE, CHOCOObl NOJYYEHUSL.
[ToHsiTHE O KUCTIOTAX U COJMSIX.

KomuuectBo BemiectBa. Mok, MonsipHass Macca. 3akoH — ABOrajapo.
Moumsipabiii 00b€M Ta30B. Pacuersl mo xumudeckoi ¢gopmyse. Pacdyersr maccoBoii
JIONT XMMHUYECKOTO JJIEMEHTa B COCIWHEHHH, KOJMYECTBA BEIIECTBA, MOJISIPHOM
MAacChl, MOJISIPHOTO 00beMa ra30B. PacuéThl 0 XMMHUECKUM yPaBHEHHSIM.

Qusuueckue ceoticmea 6o0vl. Boma. Ee cocrtaB, cTpoeHHE U MOJEKYIIbI.
Booa kax pacmeopumens. PacTtBOpbl. [lonamue 0 HACbIWEHHBIX U HEHACHIUWEHHBIX
pacmeopax. Ilouamue pacmeopumocmu eewjecms 6 6ode. Pacuer mMaccoBoil 10u
BEIlIECTBA B pacTBope (MPOIEHTHAsI KOHIEHTpalus). MaccoBasi 10Js1 BElIeCTBa B
pacTBope. Xumuueckue ceoucmea 600bl (pasnodceHue, peakyuu ¢ Hampuem,
okcuoom xanvyus, oxkcuoom cepwi (1\V) peaxyuu ¢ memannamu, xuciomuvimu u
OCHOBHbLIMU oKkcuoamu). Ilonamue 06 ocnoganusx. Ponv pacmeopos 6 npupooe u 8
orcusHu uenoseka. Kpyzoeopom 600wi 6 npupooe. 3arps3HeHUE TPUPOAHBIX BOJ.
OxpaHa ¥ OYHUCTKA MIPUPOIHBIX BOJI.

Baxneiimue kmaccel HeopraHuwdeckux coeauHeHuil. Kiaccudukanus
HEOPTraHWYECKUX coenuHeHnit. OKCUABL: COCTaB, Kiaccudukaius (KUCIOTHBIC,
OCHOBHBIC, amgomephvie, Hecoleobpazyiouue - Ha npumepe okcuoa yenepooa (11)
u oxcuoa azoma (1)), momenxnamypa. Ilonyuenue u XUMUYECKHE CBOMCTBA
OKCUJIOB (B3aMMOJICUCTBHE C BOJOH, KHUCIOTaMu, Imenodamu). OCHOBaHWUS.

8



Knaccudukanus  ocHoBaHWi: mE€NOYM W HEPACTBOPUMBIC  OCHOBAHUSI.
Homenknarypa ocHoBaHui. @PuU3MUYECKHE U XMUMUYECKHE CBOMCTBA OCHOBAHUU
(B3aUMOJICHCTBUE C OKCHUJIaMU HEMETAJJIOB, KUCJIOTaMH, coisiMu). [lonyyenue
OCHOBAHUII.

Kucnorel: cocraB, kiaccudukaiusi, HOMEHKIATypa, (QU3UYECKUEe W
XUMHUYECKUE CBOMCTBa (B3aUMOJEHCTBUE C METaJJIaMH, OCHOBHBIMU OKCHJAMH,
OCHOBAHMSIMHU, COJISIMHA, Ha TPUMEPE COJSHOM M CEpHOM KHCIOT), Cnocooul
nonyyenusi. Psg axtuBHoct MetawsioB H. H. bekeroBa. Conu (cpemuue):
HOMEHKJIATypa COJIeH, cnocoObl noJyyerus, B3aUMOJICUCTBUE COJICH ¢ METaJUIaMH,
KHUCJIOTaMH, I1eJI0YaMH U COJISIMU, TPUMEHEHHUE.

[TousTe 06 ampoTepHBIX TUAPOKCUIAX (HA PUMEPE UUHKA U ANIOMUHUS):
Xumuieckue ceotucmaa (63aumooeucmeaue ¢ KUCIOmMamu U weaouamu, pasiodceHue
npu Hazpesanuu) u noyyeHue.

'eHeTnueckass CBA3b MEXAY KiacCaMd HEOPraHUYECKUX COEOUHEHHI.
['eHeTnyeckue psibl.

XUMUYECKHI OSKCIEPUMEHT: KAueCTBEHHOE OMPENCIICHHE COAECpKaHUs
KHUCIIOpOJia B BO3/IyX€; MOJYyUYCHUE U U3YyYEHUE CBOMCTB KHUCJIOPO/Ia; HAOIIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalieHus: TopeHus (Mmoxapa); O3HAKOMIIEHHE C oOpasllaMH OKCHJIOB U
OMKMCAHWE WX CBOWCTB; MOJYYCHHUE U H3Y4YCHUE CBOWCTB BOJIOpoOjJa (TOpeHue);
HaOo/leHHe  O0pa3lloB  BEHIECTB  KOJIMYECTBOM | MOJIb;  HCCIEOBaHUE
OCOOCHHOCTEM  pacTBOPEHHUSI BEHIECTB C  PA3JUYHOM  PacTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MAaCcCOBOM JOJIEM PACTBOPEHHOTO
BEILIECTBA; B3aUMOJEHCTBUE BOJABI C METAUIAaMU (HATPUEM U  KaJbI[UEM)
(BO3MOKHO HCIIOJIb30BAHUE BUEOMATEPHUAIIOB); OMPENECICHUE PACTBOPOB KUCIIOT
U 1IeJ0Yel ¢ MOMOIIBIO UHIUKATOPOB; UCCIIEIOBaHUE 00pa3I[0B HEOPTaHUYECKUX
BEII[ECTB PA3IMUHBIX KJIACCOB; HAOJIO/IEHNE M3MEHEHUSI OKPAaCKU MHAMKATOPOB B
pacTBOpax KHCIOT M IeNoueii; u3ydeHue B3aumozeiicTBus okcuma menu(ll) c
PAacCTBOPOM CEPHOM KHUCJIOTHI, KUCJIOT C METajylaMH, PEaKUUN HEUTpaIu3alllu;
MOJyYE€HHE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJJHOTO METallla IPYTHM U3
pacTBOpa COJM; pEUICHHWE SKCIEPUMEHTANBHBIX 3aad mo TeMe «Baxuelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUIN.

Hepuoaunyeckuii 3axkoH u Ilepuoguyeckas cucrema

xummn4yeckux iemMenToB JI. U. Menaesneea. CTpoeHue aToMoB.

Xumuueckas cBsi3b. OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIEC PEAKIIMHU

[lepBbie TOMBITKH KIaCCU(UKAIMU XUMHUYECKUX dJeMeHTOB. I[loHsatue o
IPYINaxX CXOJHBIX DJIEMEHTOB (ILEJIOYHBIE U IIEJIOYHO3EMEIbHbIE METaJUIbl,
rajJioreHbl, WHEPTHBIC Ta3bl). ODremeHmbvl, Komopvle o00paszyiom amgpomepHbvie
OKCUObL U 2UOPOKCUOBL.

[lepnoanueckuii 3akoH. lleproanueckas cucTeMa XHUMHUYECKUX 3JIEMEHTOB
. N. Menneneena. Koporkonepuognass  u OJIUHHONEPUOOHASL dbopmbI
[Tepnoanueckoit cucreMbl XUMHYECKUX 35eMeHTOB [l. M. MenneneeBa. [lepuonasl
u rpynnbl. Ouzndeckuil CMBICI TOPSIKOBOIO HOMEPA, HOMEPOB IEPHOAA H
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TPYIIbI JIEMEHTA.

Ctpoenue aromoB. CocCTaB aTOMHBIX sAep. HM3omonwvi. DIEKTPOHBI.
CrtpoeHue 3JIeKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Tepuomnueckont cucremsl [l. I. MengeneeBa. XapakTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /I. . Menneneesa.

3axonomepHoCcmMU  U3MEHEHUsL CBOLUCME DJIeMEHMO8 MAlblX Nepuooos u
2NIABHBIX NOOSPYNN, 6 3ABUCUMOCHU OM AMOMHO20 (NOPAOK08020) HoMepa
3nauenue Illepuoouueckoeo 3axona u Ilepuoduueckou cucmemvl XUMUYECKUX
anemMenmos8 Ol pazeumus Hayku u npaxmuku. [[. U. Menoeneee¢ — yuénvlil u
2PAANCOAHUH.

Xumuueckasi cBsi3b. KoBaneHTHast (MOJiApHAsE M HEMOJSPHAsi) CBSI3b.
DnekmpoompuyamenbHOCms AMOMO8 XUMUYECKUX d1emenmos. VIoHHas CBA3b.

Crenenb  okucieHuss. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Iponiecchl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENINA U BOCCTAHOBUTEIU.

XVUMHUUYECKUI DKCIEPUMEHT: H3y4YeHHE OOpa3lloB BEIIECTB METAIJIOB H
HEMETAJUIOB; B3aWMOJICHCTBUE THUJPOKCHIA LHUHKA C pPacTBOpPaMH KHUCIOT U
HIEJI0YEH; IMPOBEICHUE OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUH (TOPEHHE, PEAKIINHU PA3JIOKEHUS, COSTUHEHUS ).

MexknpeaMeTHbIE CBSA3H

Peanm3zannst MeXIpeaMETHBIX CBSI3€d NpPH W3YYEHWH XHMHHM B 8 Kiacce
OCYILECTBIISIETCS YE€pe3 HCIOJb30BaHUE KaK OOIMUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOG1ue ecTeCTBEHHO-HAYYHbBIC MOHATHS: HAYYHBIN (aKT, rUIoTe3a, TEopus,
3aKOH, aHaliu3, CHHTE3, KiIaccudukanus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

dusznka: Marepus, aTroM, DdJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIU]I,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHETHI, 3BE311bI, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rtumpochepa, MHUHEpaNIbl, TOPHBIE TOPOIHI,
MOJIE3HBIE UCKOIAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKasl peaKkuus

[Tepuomnueckuii 3akoH. Ilepuogmueckas cucremMa XHUMHUYECKHUX DJIEMEHTOB
. . MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB
XAMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHUOJIOB, KK, Kb U UX COSTUHEHUN
B COOTBETCTBMM C TMOJIOKEHHUEM »3JIeMEHTOB B llepuomuueckoin cucrtemMe u
CTPOEHHUEM HX aTOMOB.

CtpoeHue BeliecTBa: BUIbI XUMHYECKOW CBSI3U. THIBI KPUCTAIMYECKUX
PELIETOK, 3a8UCUMOCHb CBOUCE BeUeCmBa OM MUNA KPUCMALIUYECKOU PeuémKu
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U 8UOA XUMUYECKOU CB53U.

Knaccuduxanus U HOMEHKJIaTypa HEOPTaHUYECKUX BEIIIECTB
(MexayHapoHas ¥ TpUBUAIbHAS ). XMMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIIUXCS
K pa3MyHbIM KJaccaM HEOPTraHMYECKUX COCIUHCHHH, TIeHETHYeCKas CBS3b
HEOPTaHUYECKUX BEIECTB.

Knaccudukanuss XUMHUYECKMX peakIHWil 10 pa3IudHbIM IpHU3HaKaMm (110
YUCJIy U COCTaBY YYaCTBYIOIIUX B PEaKIIMU BEIIECTB, MO TEIUIOBOMY 3 PeKTy, 1o
W3MECHEHUIO CTETICHEH OKHCIICHHS] XUMUYECKHUX JIEMEHTOB, 110 0Opamumocmu, no
yuacmuro Kamaauzamopa,). DK30- u OHAOTCPMUUYECKHE pEaKIInH.
Tepmoxumuueckue ypagHeHusi.

TIonusmue o cxopocmu xumuuecxou peaxyuu. Ilonamue o6 oopamumvix u
Heoopamumulx xumuueckux peakyusx. [Ionamue o 2oOMO2eHHbIX U 2emepOo2eHHbIX
peaxyusax. Illonamue o xumuueckom pasHosecuu. Cmewjenue XuMU4eCKO20
pasnogecus. Daxkmopvl, GuUAOWUE HA CKOPOCMb XUMUYECKOU peakyuu U
NOJIOJHCEHUE XUMUYECKO20 PABHOBECUSL.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIPHBIC ~ PEAKIMM, AJICKTPOHHBIM  OajaHc
OKHMCJINTEILHO-BOCCTAHOBUTEILHOM peaKIu. CocraBnenne YpaBHCHHM
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUi C  HCIOJb30BAaHHEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus AIEKTPOJIUTHIECCKOM JINCCOITMAIIHH. DIIeKTpOIUTHYECKas
JUCCOTIHAITUS. DJICKTPOJIUTHI U HEANEKTPOIUTHL. KaTtnoHbl, aHWOHBI. Mexanusm
ouccoyuayuu 8ewjecmes ¢ PasiudHbIMu eUoamMu xumuveckou cesasu. llonamue o
cmenernu ouccoyuayuy. CUIBHBIC U CTA0BIC DIEKTPOJIUTHI.

Peakunu noHHOTO OOMEHA. Y CJIOBUS MPOTEKAHUS pPEeaKIMii HOHHOTO 0OMeHa
10 koHma. [TomHpIe ¥ cOKpamEHHbIE NOHHBIC YPABHEHUS PEAKIUA. XUMUYCCKUC
CBOMCTBa KHCJIOT, OCHOBAaHMW U COJEH B CBETe NpeACTaBIECHUU 00
aneKTpoMTHYecKor auccoruanuu. Cpena pactBopa. KaduecTBeHHBIC peaklMM Ha
KaTHOHBI U aHUOHBI: XJIOPHI-, OPOMUI-, HOJU]I-, CyIb(ar-, kKapOoHAT-, CUITUKAT-,
dbochar- aHMOHBI, THUIPOKCHUJ-WOHBI; KAaTHOHBI AMMOHMS, MAarHus, KaJbIus,
aMIOMUHUA, xene3a (2+) u (3+), menu (2+), MHKA, TPUCYTCTBYIONIME B BOJHBIX

pacTBopax.
XUMHAYECKUMN SKCIIEPUMEHT: O3HAKOMJIEHHUE C MOAEISAMH KPUCTAIUIMYECKUX
pEmIETOK HEOPTaHMYECKUX BEIIECTB — METAUIOB U HeMmeTawioB (Tpadura u

ajiMasa), CJIOKHBIX BEHIECTB (XJOpHAAa HATPHsl); HCCIEIOBAHHUE 3aBUCHUMOCTHU
CKOPOCTH XHMHYECKOW peakuh OT BO3ACUCTBHS Pa3TUYHBIX  (PaKTOPOB;
UCCIIEZIOBAaHUE DIIEKTPOMPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIECCa ITUCCOIUAIINN
KHUCJIOT, IeJoued | coieid (BO3MOXKHO MCHOJIb30BAaHUE BHUIEOMATEPUATIOB);
MIPOBEJICHUE OIBITOB, MILTIOCTPUPYIOMIMX NMPHU3HAKU MPOTCKAHUS PEaKIIMiA HOHHOTO
oOMeHa (0Opa3oBaHME OcCajika, BBIJICJICHUE Ta3a, OOpa30BaHHE BOJbI); OIBITOB,
WUTIOCTPUPYIONINX — MPUMEPHl  OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHre, peakiuu pasIoKEeHHs, COSAMHEHUS); PACTIO3HABAHNE HEOPTAaHUYECKUX
BCIIECTB C TOMOIIBI0O KAYECTBEHHBIX pEaKIWii Ha HWOHBI, pEIICHUE
AKCIIEPUMEHTAILHBIX 3a/1a4.
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HemeTanbl U ux coeiuHeHUsA

OOmass xapakTepucTuka ranoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIEe CTeeHn OKucCiIeHus. CTpoeHrne U (U3NYECKUE CBOMCTBA MPOCTHIX
BEIICCTB — TaJOreHOB. XHWMHYECKHME CBOMCTBA Ha TIpUMeEpe  XJopa
(B3auMOJICHCTBHE C MeTaJIaMH, HEMETaUIaMH — BOJOPOJOM H KHCIIOPOJOM,
wenovamu). XiopoBomopon. ComnsHas KHCIOTa, XUMHYECKHE CBOWCTBA,
noayuerue, TPUMEHEHHE. [lelicmsue Xaopa u X10po8o0opood HA OpeaAHUM
yenogeka. Baxuenine XJIOpUIbl U UX HAXOXKJICHUE B PUPOJIE.

Obmas xapaktepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOSHUS
aTOMOB KHCJIOPOJIa ¥ CEPhl. XapaKTEPHBIC CTEIIEHN OKUCIICHHUSI.

Ctpoenue u ¢puznuecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPHI.
AnnoTponHble MOTU(MUKAITUN KUCIOPOJa W Cepbl. XMMUYCCKHE CBOMCTBA CEPBI
(B3aMMOJEHCTBUE C HeMemanilamu — BOJOPOIAOM H KHCIOPOJIOM, METaJlJIaMH,
KOHYEHMPUPOBAHHBIMU A30MHOU U cepHoul kuciomamu). CepoBOIOPOI: CTPOCHHE,
buznueckue W XUMHUYECKHE CBOWCTBA (KUCJIOTHBIE W BOCCTAaHOBUTEIHHBIC
cBoiicTBa). OKCHABI Cepbl Kak MPEICTaBUTENIM KUCIOTHBIX OKcHuloB. CepHas
KHCJIOTa: (PU3nUecKrue U XUMUYECKHe CBoMcTBa (00mue u crenuduyeckue). Conu
CEpHOM KHCIIOTHI, KaYeCTBEHHAsI peakius Ha cyibdaT-uoH. CepHHUCTass KUCIOTA.
Xumuueckue peaxyuu, nedxcawjue 8 0CHO8e NPOMBIULIEHHO20 CROCOOA NOJYYEeHUS
cepnou kuciomsl. HaxoxaeHue cepbl M €€ coeMHEeHU B npupojie. [IpuMeHeHune
CEphl U €€ COCTUHCHUIA B OBITY M B TIPOMBIIIUICHHOCTH. Xumuueckoe 3azpsazHeHue
OKpydcaroweli cpedvl COeOUHEeHUSAMU cepbl (KUCOMHble O00MHCOU, 3a2PsA3HEeHUe
6030yxa U 8000EMO8), CNOCOOBL €20 NPedOMBPAUEHUSL.

OO6mas xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB a30Ta U (ochopa, XapakTepHbI€ CTEIIEHU OKUCICHUS.

A3OT, pacnpocTpaHeHue B NpuUpoje, puznueckne U XUMHUYECKUE CBOWMCTBA
(B3aUMOJIEHCTBHE C METaJNIaMd M HEMETAJJIaMU - KHUCJIOPOJIOM M BOJOPOIIOM).
Kpyrosopot azora B mpupoje. AMMHaK: (GU3UYECKUE U XUMHUYECKHE CBOMCTBA
(OKHCIIEHHE, OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpA), nojayueHue W MPUMEHEHUE.
Conu amMmoOHMS: cocTaB, (U3MUECKHME M XUMHUYECKHE CBOMCTBa (pas3ioeHue,
B3aMMOJICUCTBHUE CO IIEJI04aMHu), TpuMeHeHue. KayecTBeHHas peakius Ha HMOHBI
aMMOHUS. A30THasl KHCIIOTa, €€ (PU3NYECKHe U XMMHUUYECKHE CBOMCTBa (0OIIHE U
cnenuduyeckne), nonyuenue. Hwutparel (paszioxkeHue). A30THCTas KHUCIIOTA.
Hcmonp3oBaHWe HUTPATOB M COJICM aMMOHHSI B KadyeCTBE MHHEPAJIbHBIX
ynoopeHuit. Xumuueckoe 3azpsaznenue okpyscaroujell cpeobl COeOUHeHUsMU a30ma
(Kuciommuule 002cO0U, 3azpsa3HeHuUe 8030YXad, NOUBbl U B000EMOS).

®dochop, anromponuvie Mmoduguxayuu  Gocgopa, pusznueckue u
XUMUYECKAE CBOWCTBAa  (B3aMMOJCHCTBHE C MeTaUlaMH, HEMETaJJIaMH,
KOHYEHMPUPOBAHHbIMU a30muol u ceprou kuciomamu). Oxcun docdopa (V),
oprodochopHas KHCIOTA: (U3HYECKUE M XUMHUUYECKHE CBOWCTBA, HOJIYYeHUe.
Ilousmue o munepanvhvix y0oOpenusx: Humpamel u ¢ocamol. Ilonamue o
KOMNJeKCHbIX yO0obpenusx. OOImas XapakTepucTuka 3JeMeHTOB [VA-rpynmbl.
OcoOeHHOCTH CTpPOCHHMS AaTOMOB yIJepoja U KpeMHHs. BajneHTHOCTh W
XapaKTEepHbIE  CTEMEHW  OKUCIEHUS  aTOMOB  yrjiepoja W KPEMHHUA.
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Pacnipoctpanenue yriepoja B IpUPOJE, XapaKTEPHbIE CTEIIEHU OKUCIIECHUS.

Yrnepon, amwiorpornHble Moaudukamuu (rpadur, anMas), Guznueckue u
XUMHUYECKHUE CBOMCTBA MPOCTHIX BEHIECTB (B3aUMOJECHCTBHE C METaJlJIaMH,
HEMETAJUIAMH,  KOHYEHMPUPOBAHHLIMU — A30MHOU U  CEPHOU  KUCIOMAMU).
Ancopbuusa. KpyroBopor yriaepoga B mnpupone. OKcCuibl yriiepoaa, HxX
bu3nueckue U XMMHYECKUE CBOWCTBA, MOJIyYCHHE W IIPUMEHEHUE, NEeHUCTBHE Ha
OpraHu3M 4YeJOBeKa. JKojlocudeckue npoobiemvl, CEA3AHHbIE C  OKCUOOM
yenepooa(lV);, eunomesa 2n00a1bH020 NOMENNEHUs KIUMAMA, HNAPHUKOBbLU
aghgpexm. YTOIBHAS KUCIOTA U €€ CONU, UX (PU3UYECKHE U XMMHUECKHE CBOMCTBA,
noayuenue u npumenenue. KadecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

O6mue mpexactaBieHUsT 00 OCOOCHHOCTSIX COCTaBa M CTPOCHHS
OpraHUYeCKUX COEAMHEHUH yriepoaa (Ha NMpUMepe MeTaHa, 3TUJICHA, 3TAaHOJA,
YKCYCHOM KHCIOTBL. Mx cocmaé u xumuueckoe cmpoenue. Knaccugurayus
opeanuyeckux eewyecms. IloHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KHUPAX,
Oenkax, yriieBoJlax — M WX POJU B KU3HU uyeloBeka. MamepuanvHoe eOuHcmeo
OP2AHUYECKUX U HEOP2AHUYECKUX COeOUHEHUII.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOICTBAa (Ha NpUMeEpe
B3aMMOJICUCTBHUS C METAJUIaMU M HEMETaJUlaMH), noJjyYyeHue u TPUMEHEHHUE.
Coeounenus kpemnus 8 npupooe. Obwue npeocmasnenus 06 oxcuoe kpemuus(lV)
u xpemuuesou kuciome. Cunuxamvl, ¢huzuueckue u XuMuyeckue CceoUcCmaa,
noiyueHue U NpuUMeHeHue 6 Oblmy, NPOMBIUIEHHOCMU (8 MeOUYUHCKOU,
9NIeKMPOHHOU, CMPOUMENbHOU U Op.). BadsxcHeliwue cmpoumenshvle mamepuansl.
Kepamuka, cmekio, yemenm, bemon, dcenesodoemon. Ilpobremvr OezonacHo2o
UCNONIL308AHUSL CMPOUMENbHBIX MAMEPUANO8 8 NOBCEOHEGHOU HCUSHU.

XUMUYECKUH IKCIIEPUMEHT: U3yueHue 00pa3l0B HEOPraHUUECKHUX BEIIECTB,
CBOWCTB COJISHOM KHCIIOTHI; IPOBEACHHUE KAYECTBCHHBIX PEaKUHMU Ha XJIOPUI-
WOHBl W HaONIOZCHUE TPU3HAKOB MX TMPOTEKAHUS, OIBIThI, OTPaKAIOIIHE
¢uznyeckre M XMMHUYECKHE CBOWCTBA raJlOT€HOB M MX COEIMHEHUHN (BO3MOKHO
UCIIOJIb30BaHNE BHJEOMATEPUAIOB); O3HAKOMJIEHHE C oOOpa3namMu XJIOpPHUIOB
(raJoreHuIoB); O3HAKOMJIEHWE C oOpa3naMu cepbl U €€ COeAMHEHUSIMU
(BO3MOXKHO  MCTOJB30BaHUE  BUJEOMATEpPUAIOB); HaOMIOJEHHE TIpolecca
oOyrivMBaHusl caxapa MoJ JACHCTBUEM KOHUEHTPUPOBAHHOM CEPHOM KHCIIOTHI,
U3YYEHUE XMMHUYECKUX CBOMCTB pa30aBICHHON CEpHOMl KHUCIOTHI, IMPOBEICHHE
KAUEeCTBEHHOM peakuuu Ha cCcyiab(aT-uoH U HaAOMIOJEHHE TMpU3HaAKa e¢€
MPOTEKaHUs; O3HAKOMJIEHHE ¢ (PU3UYECKHUMH CBOWCTBaMHU a3oTa, Gocdopa U ux
COEIMHEHMH (BO3MOXHO MCIOJIb30BaHKE BUACOMATEPUATIOB), 00pa3liaMu a30THBIX
u (dochopHBIX YyIOOpPEHUi; MOJydYeHHE aMMHaka M H3y4YEHUE €ro CBOICTB;
MIPOBEICHNE KaYeCTBEHHBIX PEaKIuii Ha MOH aMMOHUS U (ochaT-uoH U U3ydeHUe
IPU3HAKOB MX TMPOTEKAHUS, B3aMMOJCHUCTBHME KOHIIEHTPUPOBAHHOM a30THOMU
KHCJIOTBI C MEIbI0 (BO3MOXHO HCIOJb30BaHUE BUIACOMATEPHUANIOB); HU3yYCHHE
MoOJIeNiell KPUCTAUIMYECKUX PEIETOK anmasa, rpadura; O3HAKOMJIEHHE C
IpOLECCOM aJCOpPOLMU PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
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YCTPOMCTBOM NPOTHBOra3a; IOJYYEHUE YIVIEKUCIOrO Tra3a M HW3YYEHHUE €ro
CBOMCTB; NPOBEACHHE KAUYE€CTBEHHBIX peakUUi Ha KapOOHAT- M CHUJIMKAT-UOHBI
U U3y4YE€HHE MPU3HAKOB HX MPOTEKAHHS; O3HAKOMJIIEHHE C MPOIYyKIHUEH
CWINKATHOM TNPOMBINUIEHHOCTH; PEIICHUE S3KCIEPUMEHTAJIbHBIX 33/Jau 10 TEME
«BaxHelmme HeMeTaJJIbl U UX COCAMHEHUSD).

MeTtaJsibl 1 X COeITMHEHHUS

OOmias xapakTEepUCTUKAa XUMHYECKHX JJIEMEHTOB — METauloB Ha
OCHOBAHHMM HX MOJIO)KEHUS B [lepronndeckoi cucrteMe XMMUYECKHX 3JIEMEHTOB
. . MengaeneeBa u ctpoeHuss atomoB. CTpoeHue MeTaioB. MeTtamindeckas
CBSI3b U METAJUIMYECKAs] KPUCTAIIMYECKas PEmETKa. DIEKTPOXUMUUECKUN PsJl
HanpspKEHUW  MeTauioB. (PH3WyYecKne W XUMHYECKHE CBOMCTBA METAJUIOB
(B3aMMOJECTBHE € KHUCIOPOJAOM, BOJOH, Kuciaoramu). Obwue cnocodul
nonyyenuss memannog. llonamue o Koppo3uu Memanios, OCHOB8Hble CHOCOObI
3awumul ux om kopposuu. Cniagel (cmaiv, yyeyH, OOPATIOMUHUL, OPOH3A) U UX
npumenenue 8 Oblmy U NPOMbLULIEHHOCHIU.

[Ilenounsle MeTAIUIBL: MOJIOKEHUE B [lepuoguueckon cucTeMe XUMUYECKUX
anemeHToB JI. M. MenpneneeBa; ctpoeHue atromMoB. Haxoxaenue B mpupone.
duzryeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpusi U kanus). OKcunsl u
TUAPOKCUABI HATpusi W Kanusg. [IprMeHeHHe MIEeNOYHBIX METAUIOB U HUX
COCIMHEHNH.

[[lenouyno3eMenbHbIE  METaJIbl MarHdii W KaJbLMH:  IIOJIOKCHHE
B [lepnoanueckoii cucreme xumnueckux anemeHToB J[. 1. MenneneeBa; crpoenune
MX aTOMOB; HaXOXJCHHE B pupojiec. PU3ndecKnue 1 XUMUYECKHE CBOMCTBA MAarHus
U Kanblus. Baxuelmve coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécmxocmub 60061 u cnocobbl eé ycmpaHeHus.

AmomuHuii: nonoxenue B Ilepuogmyeckoid cUCTeME  XUMHUYECKHX
sanemeHtoB JI. 1. MeHueneeBa; CTpOCHME aToMa; HaXOXKICHUE B MPHUPOJE.
duznyeckre 1 XMMUYECKUE CBOMCTBA alfOMUHUSA. AMGOTEpHbBIE CBOWCTBA OKCHIA
Y TUAPOKCUA ATFOMUHUS.

Kenezo: nonoxenne B llepruoanyeckor CUCTEME XUMHUYECKUX DJIEMEHTOB
. . MenneneeBa; CTpoeHHE aroma; HaxoxiaeHue B npupone. dusnueckue u
XMMHUUYECKUE CBOMCTBA Xeje3a (B3aUMOJICHCTBHE C METalIaMHU, KHUCIOTaMH H
cossimu). Oxcunael, ruapokcuasl u conu xkene3a(ll) m xenmesza(Ill): cocras,
CBOWCTBA U NOJYYeHUe.

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHWE C o0pasllaMu METalioB |
CIUIaBOB, WX (U3NUYECKUMU CBOWCTBAMHU; U3YYEHUE PE3YJIbTATOB KOPPO3UU
METAJJIOB  (BO3MOXKHO  HCIMOJIb30BAaHUE  BHUICOMATEPHUATIOB), OCOOEHHOCTEU
B3aMMOJICHCTBUSl OKCHJIA KaJbLUsI U HATPHUS C BOJON (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPHUAIIOB); HMCCJIEIOBAHUE CBOWMCTB KECTKOW BOJBI; MpOIECCAa TOPEHUs
JkKeJeza B KUCIopoAe (BO3MOKHO HCIOJIb30BaHUE BHUJIEOMATEPUATIOB); MPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX PEAKIMil Ha WOHBI (MarHusi, KajablUs, aJTIOMHUHUSA,
nuHka, xenesa(ll) u xeneza(Ill), mequ(Il)); HabmroneHne u onvMcaHue MPOIECCOB
OKpallMBaHHS IIJJAMEHHM HWOHAMU HaTpusi, Kalus U Kaiblus (BO3MOXHO
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UCIIOJb30BaHUE  BUJEOMATEPHANIOB); HCCIEAOBaHHE AaM(OTEPHBIX CBOWCTB
IUAPOKCUIA aATOMUHUSA U TUAPOKCUAA LUHKA;, PELICHUE DKCIEPUMEHTAIBHBIX
3a/1a4 110 TeMe «BaxkHenmme MeTaibl U UX COSUHEHHUS.

Xumus u okpyscarowan cpeoa

Hosvle mamepuanvt u mexuonoeuu. Bewecmea u mamepuanvl 6
NnOBCeOHe8HOU dHCU3HU Yenoseka. Xumusa u 300posve. bezonacnoe ucnonvzosanue
gewecms U Xumuueckux peaxyuu 6 owimy. Illepeas nomowp npu XumuuecKux
oorcocax u ompaenenusx. OCHOBbl IKONO2UYECKOU epamomuocmu. Xumuyeckoe
3aepsa3HeHue OoKpyxcaioueu cpeovl (npedeivbHas OO0NnYCmuMas KOHYEHMpayusl
sewecms — I1J]IK). Ponb xumuu 6 peuienuu 3K0102UYeCKUX npoo.em.

Ilpupoonvie ucmounuxu yeneeo0opooos (y2oib, NPUpoOHbll 2as, Hedmb),
NPOOYKMbL UX nepepabomKu, ux poib 8 Obimy U NPOMbIUIEHHOCU.

Xumuueckuul dKcnepumenm: u3zyyeHue o00paA3y08 Mamepuaios (cmekio,
CNJIa8bl MEMALIL08, NOJUMEPHbLE MANEPUAIDL).

MexknpeaMeTHbIE CBSA3H

Peanuzanus MexnpeaIMeTHBIX CBsS3€dl MpH U3ydeHHH XuMuU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAyYHBIX
HNOHSTUN, TaK U MOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JUJISl OTAENIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTecCTBEHHO-HAyYHbIE MOHSATHS: HAYYHBIM (PakT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIENb, SBJIEHUE, MaPHUKOBBIN
s deKT, TEXHOIOTUS, MaTEPHUAIIBI.

®u3uka: marepus, aToM, 5JEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIHI,
U30TOIbI, PaAUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUI 3apsij, MPOBOJHHKH,
HOJYIPOBOJHUKU, AUDJCKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKast
pemérka, CriaBbl, (U3MUECKUE BEIMYMHBI, €IWHHUIBI U3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, ConHIIe.

buonorusa: ¢orocuntes, apixanue, Ouocdepa, d3KOoCHCTEMa, MUHEPAIHHBIC
y10OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MHUHEpalbl, TOPHbIE MOPOJBI,
M0JIE3HBIE UCKOIAEMbI€, TOILIMBO, BOJAHBIE PECYPCHI.

BrinosiHeHHe NPaAKTHYECKHUX padoT

[Ipu npoBeneHUH MPaKTUYECKOW padOThl KaXAbld €€ 3Tal BBIMOJHSAETCA
obOyuaromumucs ¢ 3IIP BMecTe ¢ yuuTenem u moja ero pykoojactBom. Ha mocke
00513aTeIbHO BBIBELIMBAIOTCS MTPaBUJIa TEXHUKU O€30MaCHOCTH, COOTBETCTBYIOLIHE
JAHHOMY BHJY pa0OThl, JaeTcs MpaBUibHAs 3alMCh (POPMYI U YKa3bIBaeTCs 1I€JIb
npoBefieHUs: paboThl. [Ipm HeoOXoauMOCTH JdaeTcs BHU3YaJbHBIM aJITOPUTM
BBIMIOJIHEHUSI  3a/laHusl. OJTO  CINOCOOCTBYET OCO3HAaHUIO  OOydYaroIIUMUCS
BBIIIOJTHAEMBIX JEUCTBUM U MOJYYEHHOTO PE3YJIbTATA.
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IIpuMepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJIbI 10 XMMHUH

JInst opranuzaiuy MpOBEpPKHU, ydeTa U KOHTPOJIS 3HAHUM 00ydaromuxcs Mo
OpeaMeTy MPEeAyCMOTPEHBI KOHTpPOJIbHBIE PabOThI, CaMOCTOSITETIbHBIE PaOOTHI,
3a4eThbl, MpaKTHYeCKue padoThl, TecTHpoBaHue. OIHUM U3 METOJOB KOHTPOJIS
pe3yabTaToB 00yueHus: odyuatonuxcs ¢ 3IIP sBnseTcs MeToa MoaMBapruaTUuBHOTO
AKCIPECC-TECTUPOBAHUS C KOHCTPYHPYEMbIMH OTBeTaMH. Ero oTIM4MTENbHBIMU
YepTaMu SBIIAIOTCS ONEPaTHUBHOCTh, BBICOKAas CTEMEHb WHAMBHAYAIU3ANN
3HAaHUW, CPAaBHUTEIILHO Majble 3aTpaThl BPEMEHU U TPyAa Ha MPOBEPKY OTBETOB
O0yJaroITIXCsl.

s obyuatoruxcs ¢ 3[1P Bo3MokHO mM3MeHeHHE (HOPMYIUPOBKHU 3a/laHUM
Ha «TOLIArOBYIO», aJanTalus MpeaiaraeMoro oOydaromeMycss TEeCTOBOTO
(KOHTPOJFHO-OIICHOYHOT0) MaTepuaia: HCIOJb30BAHUE YCTHBIX M MHCbMEHHBIX
UHCTPYKLMH, YIPOIICHWE UIMHHBIX CJIOXHBIX (OPMYIUPOBOK HHCTPYKIIHIA,
pelieHre C ONOpod Ha ainroputM, oOpaszel, MHCIOIb30BAHUE CIPABOYHOU
uH(popMaIuu.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O ITIPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

B uenom pesynbratsl ocBoeHus oOydaronumucs ¢ 3I1P yuebHoro npeamera
«XuMHS» JOJDKHBI COBNAAATh C pe3yjbTaTaMU MPUMEPHON paboyeill mporpaMMel
OCHOBHOTO 00111eT0 0OpazoBanus. Hanbosnee 3HaUMMBIMU SIBJISIFOTCS

JINYHOCTHBIE PE3YJIbTATDI:

MOTHUBalUg K OOYy4eHMIO U  LEJICHANpaBICHHONM  MO3HABAaTEIbHOU
NEATEIbHOCTH;

YCTaHOBKA Ha OCMBICJICHHE JIMYHOTO OIbITA, HAOIIOAEHNUN 32 XUMUYECKUMHU
DKCIIEPUMEHTAMU;

OpHUEHTAlMsI Ha NMpaBUJia MHAWBUIYAJIBHOTO U KOJJIEKTUBHOTO O€30MacHOTO
IIOBEJICHM IIPU B3aUMOJCUCTBUM C XUMUYECKUMHU BELIECTBAMU U COCAUHEHUAMM;

NpaKTHYECKOoe H3ydeHHe mnpodeccuil U Tpyda pas3indHOro pojaa, B TOM
YUCJ€ HAa OCHOBE NPHUMEHEHHWS HM3y4yaeMOro NpeIMETHOIro 3HaHus (Hampumep,
71a00paHT XUMHUUYECKOTO aHAIN3a);

YBAXKEHUE K TPYAY U PE3YIbTATaM TPYAOBOU NESATENBHOCTH;

TOTOBHOCTh K OCO3HAaHHOMY MOCTPOCHHIO JaJbHEWIIEW WHIWBHUIAYAIBHOU
TpaekTopuu OO0pa30BaHMsA HA OCHOBE OPUEHTUPOBKM B MHpe Mpodeccuil u
po(ecCUOHANbHBIX MPEANOYTEHUH, YBAXKUTEILHOTO OTHOLIEHUS K TPY/LY;

OCO3HAHME CBOEr0 IIOBEACHUSA C TOYKA 3pEHHUS OIACHOCTH WM
0€e30MacHOCTH I ce0s WM JJIs1 OKPY>KAIOIIHX;

OCHOBBI JKOJIOTUYECKOW KYJBTYpPBI, COOTBETCTBYIOIIEW COBPEMEHHOMY
YPOBHIO 3KOJIOTMYECKOTO MBIIUICHHUS, NPUOOPETEHUE OIbITa SKOJIOTHYECKU
OPHUEHTUPOBAHHOMN NIPAKTUYECKOMN NEATEIbHOCTH B )KU3HEHHBIX CUTYALUAX;
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OCO3HAHMWE TOCIICJICTBUNA W HEMPUSITHE BPEAHBIX MPUBBIUCK (YIOTpeOIeHUS
aJIKOTOJIsl, HAPKOTHUKOB, KYpEeHHs) W HMHBIX (opM Bpena uisi (U3HYECKOTOo |
TICUXUYECKOTO 37]0POBBSI;

NPUHATHE PCIICHWA B JKU3HCHHOM CHUTyalldd Ha OCHOBE IIEpeHOca
MOJIYYCHHBIX B XOJ€¢ OOYYCHUS 3HAHWHA B aKTyaJbHYI) CHUTYAIIMIO, BOCIIOJIHSTH
neduiut napopmamy;

TOTOBHOCTh OTOMpaTh M HCIIOJB30BaTh HYXHYHO HHPOPMAIMIO B
COOTBETCTBHH C KOHTEKCTOM JKM3HEHHOUW CHTYaIIUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

Osnaodenue YHUBEPCAbHBIMU yueoHvIMU NO3HAGAMENbHBIMU
oelicmeuamu:

BBISIBIIATH PUIUHBI U CIICACTBUS TMPOCTHIX XUMUICCKUX SIBJICHUM;

OCYUIIECTBJISITh CpaBHEHHUE, KIACCU(PUKAIMIO XUMHUYECKHX BEIIECTB IO
3aJIaHHBIM OCHOBAHMSIM M KPUTEPUSIM JIJIsl YKA3aHHBIX JIOTHUECKUX OTEpalluii;

CTPOHUTH JIOTUYECKOE CYXKICHHE IIOCJIE IMPEIBAPUTEIHHOIO AaHAIN3a,
BKJIIOYAIOIIEE YCTAHOBJICHUE TPUUMHHO-CJIEICTBEHHBIX CBA3EH;

BBISIBIISATH JAe(UIIMTH MHPOPMALIUU, JAHHBIX, HEOOXOJUMBIX IS PEIICHUS
MOCTAaBJICHHOM 3a/1a4u;

npeoOpa3oBbIBaTh MHPOPMAIIMIO U3 OJHOTO BHJAa B JApyrou (tabmuiyy B
TEKCT U IIp.);

co3/laBaTh, IPUMEHSTh U MPEOOPa30BHIBATh 3HAKU W CHUMBOJIbI, MOJACIH M
CXEMBI JIJI pelIeHUs YYeOHBIX U MO3HABATENIbHBIX 33/1a4 C MTOMOIIBIO MEe1arora;

C TIOMONIBIO TMeJarora MPOBOJAUTh XUMUUYECKUW ONBIT, HECIOXKHBIN
AKCIEPUMEHT, ISl YCTAHOBJIEHUS OCOOEHHOCTEW O0BEKTa M3Yy4YEHUs, MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H U 3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;

C TIOMOIIBIO TEJIarora Wik CaMOCTOSITENBHO (pOopMyTupoBaTh 0000IIEHUS U
BBIBOJIBI TIO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOCHUS, OTIbITA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHWMHYECKHUX IMPOIECCOB U HUX
MOCJIEACTBUS,

UCKaTh WU OTOMpaTh MHPOPMAIIMIO WIIM JAHHBIE U3 UCTOYHUKOB C yU4ETOM
MPEIIOKEHHON yueOHOM 3a/1auM U 3a/IaHHBIX KPUTEPUEB.

Osnadenue  ynHugepcanvHvlMu  yueOHbIMU KOMMYHUKAMUBHBIMU
oelicmeuamu:

OpraHU30BbIBaTh YUE€OHOE B3aUMOJEHCTBHE B rpymnme (OmnpeaesisiTh o0Iue
LEeJTH, PacIPeaeIIsiTh POJIU, JOTOBAPUBATHLCS APYT C APYTOM U T. 11.).

C TIOMONIbIO TMeAarora WM CaMOCTOSATENIbHO COCTaBJISITh YCTHBIE U
MHUChbMEHHBIE TEKCThl C HCIOJIb30BAaHUEM WUIIOCTPATUBHBIX MaTEePHUAIOB IS
BBICTYIUICHUS TIEPE]l ayAUTOPUEH;

OpraHU30BbIBaTh Y4eOHOE COTPYAHHUYECTBO U COBMECTHYIO JIESITEILHOCTH C
YYUTEJIEM U CBEPCTHHUKAMU; pabOTaTh WHIWBHUIYAIHHO M B TPYMIE: HAXOIUTh
oOIiee perieHne u paspeniaTh KOHQJIMKTHI HA OCHOBE COTJIACOBAHUS TO3UIUN H
ydeTa UHTepecoB; (hOpMYIUPOBaTh, APTYMEHTUPOBATh M OTCTaWBAaTh CBOE MHEHHE;

OIICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOMIMHA MPOAYKT, NMPUHUMATH U
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pa3ienaTb OTBETCTBEHHOCTD U IIPOSIBIATH TOTOBHOCTH K IIPEAOCTABICHUIO OTYETA
nepe rpynIou.

Osnadenue yHugepcanibHblMU yueOHbIMU PECYIAMUGHBIMU OClICHBUAMU:

oOHapy>kuBaTh U (OPMYIHPOBATh y4eOHYIO MpOoOJEeMy, ONpPEAeNATh 1Lelb
y4eOHOM ACSITENbHOCTH;

BJIAJIETh OCHOBAMHU CAaMOKOHTPOJI, CAMOOLICHKH, TMPUHATUS PELICHUN U
OCYUIIECTBJICHUS OCO3HAHHOTO BbIOOpa B Y4eOHOW W  TMO3HABATEIbHOU
NEATEbHOCTH;

COOTHOCHUTB CBOM JEUCTBUS C INIAHUPYEMBIMHU PE3YyJIbTATAMH, OCYILECTBIISITh
KOHTPOJIb CBOEU JEATEIIBHOCTH B IIPOLIECCE JOCTHKEHUS PE3yJIbTaTa, ONPEAEATh
CcocoObl NEWCTBUH B paMKax TMPEATIOKEHHBIX YCIOBHM u  TpeOOBaHUM,
KOPPEKTUPOBATh CBOU JACHUCTBUSA B COOTBETCTBUM C U3MEHSIIONICHCA CUTyallue;

JABaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IIPEJIaraTh IUIaH €€ U3MECHEHUS;

OpPEABUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IIPU PELICHUU
y4eOHOH 3a71a4H;

MOHUMATh MIPUYUHBI, IO KOTOPHIM HE OBLT JOCTUTHYT TpeOyeMBbIil pe3yIbTat
NESTEIIbHOCTH, ONPEAEIATh O3UTUBHBIE U3MEHEHHS U HaIlpaBJICHUs, TpeOyrolue
JanbHEHe padoThl;

OCO3HAaHHO OTHOCHUTBCA K APYIOMY YE€JIOBEKY, €r0 MHEHHIO.

NPEAMETHBIE PE3YJIbTATDI

B cocraBe mnpeAMETHBIX PE3YIbTATOB IO OCBOCHUIO 00A3aTEIBHOTO
COJIep)KaHMs, YCTAHOBJIEHHOTO JaHHOW MNpuUMEpHOM padoyeil mporpaMMon,
BBIJICJISIIOT: HAYy4YHbIE 3HAHUSA, YMEHUS U CHOCOOBI JEHCTBUM, cienu(UIecKue s
y4eOHOro mnpenmera «XuMHUs», BUAbl ACSITENBHOCTH MO MOJIYYEHUIO HOBOTO
3HAHMS, €r0 WHTEpPHpeTalMH, MPeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IMYHBIX
y4€OHBIX U HOBBIX CUTYyaITUsIX:

o IIPEACTABICHUE O 3aKOHOMEPHOCTSIX M IIO3HABAEMOCTH SBICHUU
IPUPOJIbl, TOHUMaHHUE OOBEKTHUBHOW 3HAUMMOCTH OCHOB XMMHMYECKON HAyKH Kak
o0JacTh COBPEMEHHOI'O €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJIbTyphl H
MPAKTUYECKON JIeATEIbHOCTH YEJIOBEKa B YCJIOBHUSIX COBPEMEHHOI'O OONIECTBA;
ITOHMMAHHUE MECTAa XUMHH CPEIIA IPYTUX €CTECTBEHHBIX HAYK;

o BJIAJICHUE OCHOBAaMM IIOHATHMHOIO amnmapara W CHUMBOJIUYECKOTO
A3bIKa XUMUU JUIsl COCTaBJICHHS (POPMYJ HEOPTraHMYECKUX BEIECTB, YpaBHEHUM
XUMUYECKUX PEeaKIuil (C Omopoi Ha aJrOpUTM Yy4eOHBIX JCUCTBUI); BiaJICHUE
ocHoBamu xumuyeckod HomeHkIaTypel (IUPAC wu TpuBuanbHON) M yMmeHUE
UCIIONIBb30BaTh €€ Il pelleHus y4eOHO-TO3HAaBATENbHBIX 3a/ad C IOMOIIBIO
YUUTENsI; YMEHHUE MCIIONb30BaTh MOJAENTU ISl OOBSICHEHUS CTPOCHHUS aTOMOB U
MOJIEKYJI 10 AJITOPUTMY C OIIOPOU Ha OIIPENEIICHNS;

o IIPEACTABICHHE O CHCTEME XUMHUYECKMX 3HAaHMM M YMEHHUE C
MTOMOIIBI0 YUUTEII NPUMEHATh CUCTEMY XMMHYECKHUX 3HAHWUW I YCTAHOBJICHUS
B3aMMOCBSI3€M MEXy U3YYEHHBIM MaTE€pPUaAIOM U MPHU MOJyYEHUN HOBBIX 3HAHUU,
a Tak»Ke B MPOIIECCE BHIMOJHEHUSI YUeOHbIX 3aJaHUil U IPU paboTe C HCTOYHUKAMHU
XUMUYECKON MHPOPMALIMH, KOTOPAsi BKJIFOYAET:
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BOKHEHIINE XUMUYECKHUE MOHATHS: XUMUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, MPOCTOE U CII0KHOE BEUIECTBO, OJHOPOJHAS U HEOJHOPOJIHAS CMECH,
OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIpHAs MAacChl, KOJUYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIA 00beM, OKCUJI, KHCIIOTa, OCHOBaHHUE, COJIb (CPEIHss),
XUMUYECKasi PEAKLHs, PEAKIUU COCIWHEHMS, PEaKUUU pPa3JI0KEHUS, peaKuuu
3aMEIleHUs, peaKIuu OoOMeHa, TerIoBod dA(PGEeKT peakuuu, 5SK30- U
SHAOTEPMUYECKHE PEAKIIMM, PACTBOP, MAcCOBas NOJS XMMHYECKOTO 3JIEMEHTa B
COEJIMHEHHUH, MAccoBasl J10Js1 U MPOLIEHTHAsI KOHIIEHTpalKs BEIECTBA B PACTBOPE,
SAIpO aTroma, SJIEKTPUYECKHil CIIOM aToMa, aToMHas OpOMTalb, pajuyC aToMa,
BaJICHTHOCTb, CTENEHb OKUCJICHUS, XUMUYECKasl CBSI3b, 3IEKTPOOTPHULATEIBHOCTD,
MOJISIPHASI U HETIOJISIpHAs KOBAJICHTHASI CBSA3b, MOHHAS CBS3b, METAJUTMYECKASI CBS3b,
KpUCTaJUIMYECKasl pelieTka (aToMHasi, MOHHAs, METaJUIMYecKas, MOJIEKYJIApHas),
WOH, KAaTUOH, AaHHWOH, OJJEKTPOJUT U HE OJJIEKTPOJUT, 3SJIEKTPOIUTHUECKAS
JUCCOIIMAIINS, PEaKIMU HOHHOTO OOMEHa, OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIC
peaKuuy, OKHUCIUTEIb W BOCCTAHOBUTEIb, OKHCIECHHE U BOCCTAHOBJICHUE,
AJIEKTPOJIN3, XUMHUYECKOE pPaBHOBECHE, OOpaTUMble M HEOOpaTUMBbIE PEaKIUH,
CKOPOCTh XMUMHUYECKOW pEaKkluu, KaTallh3aTop, MPEAeabHO JOMyCTUMAast
kouuentparus (IIJK), koppo3ust MeTaioB, CIIaBsbl;

OCHOBOIIOJIATAIOIINE  3aKOHbl XUMHH: 3aKOH COXPAHEHUS  MAacCChl,
ITepuonnueckuit 3akoH . 1. MenaeneeBa, 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH
ABorapo;

TEOPUU XUMUU: ATOMHO-MOJICKYJISIpHASI TEOPHSI, TEOPUS FJIECKTPOTUTHIECKON
JIMCCOLUAIINK, a TaKXKe MPEACTABICHUS O HAyYHBIX METOAaxX IO3HAHUSA, B TOM
YHUCJIe AKCIEPUMEHTATBHBIX U TEOPETUUECKUX METOJaX UCCIEIOBAHUS BEUIECTB U
W3YUYCHUS] XUMUYECKUX PEaKIUit;

o MIPEACTABICHUE O MEPUOINYECKON 3aBUCUMOCTHA CBOMCTB XUMHYECKUX
JIEMEHTOB (paJlyC aToMa, 3JIEKTPOOTPUIIATEITBHOCTh), MPOCTBIX W CIOXKHBIX
BEILIECTB OT TMOJIOKEHUs1 3yieMeHTOB B Ilepuommueckoil cucreme (B MaibIxX
nepuoAax M TJIaBHBIX MOATPYNNAax) U 3JEKTPOHHOIO CTPOCHUSI aTOMa; yMEHUE
OOBSICHATH CBSI3b TOJIOKEHUS d7eMeHTa B [lepuoandeckoil cucreMe ¢ YuCIOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHMX JJIEMEHTOB (COCTaB U 3apsijl
anpa, oOmiee YMUCI0  DJIEKTPOHOB),  PACHpENesIEHUEM  BJIEKTPOHOB IO
HDHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJOB, KAIUS U KaJbIIHS;
KJIacCU(PUIMPOBATh XMMHUYECKHE DJIEMEHTHl C OMNOpOMl Ha ompeaereHus
(bu3nyecKoro cmpicaa HUPPOBBIX JAHHBIX MEPUOANYECKON TaOIUIIbL;

o yMEHHE KJIACCU(ULIMPOBATH XUMUUECKUE DJIEMEHThI, HEOPTaHUUECKHE
BEILIECTBA U XMMUYECKHE PEAKIIUH C ONMOPOW HAa CXEMBI; ONPEAEIIATh BaJEHTHOCTh
U CTENEHb OKHUCICHUS XUMUYECKHX AJIEMEHTOB, BHUJI XUMUYECKOW CBSI3M U THII
KPUCTAUTMYECKON CTPYKTYpPhl B COEAUHEHUSIX, 3apsii MOHA, XapakTep cpelbl B
BOJIHBIX pacTBOpax BEUIECTB (KUCIOT, OCHOBAHUI ), OKUCIUTEIh U BOCCTAHOBUTEIb
10 aJITOPUTMY YUE€OHBIX JACHCTBUIA;

o YMEHUE XapakTEepU30BaTh C ONOPOM Ha CcXeMmy (QuU3HYECKHe U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB (KHUCIOPOA, O30H, BOJIOPOJ, Tpadur,
anMas, KpeMHUM, a3ot, ¢ocdop, cepa, XJI0p, HATPUM, Kalauil, MarHui, KaJbIUH,
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ATFOMUHUHN, KEJIe30) U CIOKHBIX BEIIECTB, B TOM YHCJIC WX BOJHBIX PacCTBOPOB
(Boza, aMMHUaK, XJIOPOBOJIOPOJI, CEPOBOIOPOJ, OKCHIBI U TUIPOKCUIBI METAIJIOB
| - ITIA rpynn, amomunus, meau (I1), munka, sxenesa (11 u III), okcuasr yriepona (11
u IV), kpemnaus (IV), azora u docdopa (III u V), cepst (IV u VI), cepuucras,
CepHasi, a30THCTas, a30THasA, (ocopHasi, yrojipHasi, KpEMHHEBAsT KHUCIOTA U UX
COJIN); OITUCHIBATH C OTOPOH Ha IUIAH M KJIFOUEBBIE CJIOBA; YMEHUE MTPOTHO3UPOBATH
U XapaKTepHU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa M CTPOCHUS
mociie MpeIBapUTENIbHOTO aHalIM3a TOJl PYKOBOACTBOM IeJarora, MpUMEHEHHUE
BCII[ECTB B 3aBUCHMOCTH OT UX CBOMCTB, BO3MOYKHOCThH MPOTEKAHUS XUMHUYECKHUX
MPEBPAIICHUA B PA3JIMYHBIX YCIOBUSAX, BIMSHUE BEIIECTB W XUMHUYECKHUX
MIPOIIECCOB Ha OPTaHU3M YEJIOBEKA M OKPYKAIOIIYIO0 MPUPOIHYIO CPEAY;

o YMEHHE COCTaBJSITh MO 00pasily, CXeMme, aJIropuTMy Y4eOHBIX
JEUCTBUN MOJIEKYJISIPHbICE U MOHHBIC YPaBHEHUS peakiuil (B TOM 4HUCIEe peakuui
HMOHHOTO oOMeHa u OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii),

WUTIOCTPUPYIOIINX ~ XUMHUYECKHE  CBOMCTBA  W3YYCHHBIX  KJIAcCOB / IpyII
HEOPraHWYECKUX  BEIIECTB, a TaKKe IOATBEPKIAIOIUX TIEHETUYECKYIO
B3aUMOCBSI3b MEXY HUMU;

o YMEHUE BBIUHUCIATh OTHOCHUTEIBHYIO MOJIEKYJSPHYIO U MOJIAPHYIO
Macchl BEIIECTB, MAacCOBYIO JIOJI0 XUMHUYECKOTO JJIEMEHTAa B COEIUHEHUH,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEM
ra3oB C Onopoi Ha o61IMe HOpMYIIbl; YMEHUE TPOBOIUTH PACUETHI 10 YPABHEHUSIM
XUMHUYECKUX PpEaKIMi M HaxOJuTh KOJMWYECTBO BEIECTBA, O0OBEM M Maccy
pEeareHToB WIM MPOAYKTOB pEaklUy ¢ OMOpod Ha oOpaszel, aJropuTM y4eOHBIX
JICUCTBUI;

o BJIa/ICHNE OCHOBHBIMH METOJAaMHU HAy4yHOrO TMO3HaHMs (HaOJIO/EHUE,
U3MEpPEHUEe, DKCIEPUMEHT, MOJCIMPOBAHUE) TIPU U3YYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUI C OMOpOl Ha ajiropuTM YYeOHbIX JEWCTBHM; yMEHUE
chopMyaMpoBaTh MPOOJIEMY U TPEMJIONKUTh MYyTH €€ PEIICHHs C MOMOILIbIO
nejarora; 3HaHUE OCHOB O€30MacHOM paboThl C XMMUYECKMMHU BELIECTBAMU,
XUMHUYECKON MOCYA0N U Ja00paTOPHBIM 000PYAOBaHUEM;

o HaJIM4ME MPAKTUYECKHUX HABBIKOB IJIAHUPOBAHMS U OCYIIECTBICHUS
CIIEIYIOIUX XUMUYECKHX OSKCIEPUMEHTOB 10 PYKOBOJACTBOM YUYHTENSA C
00CYXXJICHHEM IlJIaHa PabOThI UJIM COCTABJICHUEM TaOJUIIbI:

U3y4EHUE U ONMcaHue PU3NUECKUX CBOICTB BEILIECTB;

O3HaKOMJIEHHE C PU3NUECKUMHU U XUMHUUYECKUMH SIBJICHUSIMU;

OMBITHI, WJUTFOCTPUPYIOLIME IPU3HAKH POTEKAHNS XUMUYECKUX PEAKIUN;

M3y4YEHUE CIIOCOOOB pa3/ieNieHUs] CMECEH;

NOJIyYeHHE KUCIIOPO/ia U U3YyUEHUE €ro CBOMCTB;

MOJIyYeHHE BOJIOPOJA U U3yUYEHHUE €T0 CBOWCTB;

MOJIyYEHHE YIIJIEKUCIIOrO ra3a u u3y4eHue ero CBOMCTB;

NOJIyYeHHE aMMHUaKa U U3YyYEHUE €ro CBOMCTB;

IIPUTOTOBJICHUE  PAacCTBOPOB  C  OIPEACIEHHOM  MacCoOBOM  JOJiei
PacTBOPEHHOIO BEILIECTBA;

HCCJIEIOBAHUE W ONHUCAHHUE CBOMCTB HEOPraHUYECKUX BEIIECTB Pa3IU4HbIX
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KJIACCOB;

PUMEHEHHE WHIMKATOPOB (JIakMyca, MeTUJIoOpaHka U GpeHondTanenHa) ajis
OTIpEJICIICHHS XapaKTepa CpeJibl B paCTBOpPaX KUCIIOT U IIEJIOUEH;

U3Y4YCHHE B3aUMOJIEUCTBHS KUCIOT C MeETaJlaMH, OKCHUJAMU METaJUIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSAMH, COJISIMU;

MOJIyY€HHE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHUE OJIHOTO METajllia PYTUM U3 pacTBOpa COJIH;

rccienoBanre aM(pOTePHBIX CBOMCTB THAPOKCHIOB ATFOMUHUS U ITUHKA,

peIIeHNe OKCIePUMEHTANBHBIX 3amad 1Mo TeMme «OCHOBHBIC KJIACCHI
HEOPraHUYECKUX COCIUHEHUIN;

peIIeHNEe OKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «DJIEKTPOJMTHYSCKAs
JTUCCOTIHATTHSY;

pEIIeHNe IKCIIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BakHelrme HeMeTaIbl |
WX COCTUHEHUS;

pelIeHre SKCIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHelIme MeTalljibl U uX
COCJIMHEHUS;

XUMUYECKUE OSKCIEPUMEHTHI, WIUTIOCTPUPYIOIIME TPU3HAKKA TMPOTEKAHUS
peakiuii HOHHOTO OOMEHa;

KaueCTBEHHbIC PEAKIIMU HA MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HOHBIL:
xJjiopua-, Opomua-, uoaua-, cyibdar-, docdar-, kapOOHAT-, CHUIMKAT-AHUOHBI,
THIPOKCHU/I-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJbIUs, aJIIOMHUHUS, XKenesa (2+)
u xene3a (3+), meau (2+), HUHKA;

YMEHUE TPEICTABIATh PE3yJabTaThl AKCIIEPUMEHTa B (opMe BBIBOJIOB,
JTOKa3aTeNIbCTB, TPAPUKOB U TAOJIUII U BBISBIISATH YMITUPUICCKHE 3aKOHOMEPHOCTH;

o BJIAJICHUE TMpaBUjaMu O€30MacHOro oOpalleHHus ¢ BEIIECTBaMH,
UCITIOJIb3yEMbIMH B TTIOBCEAHEBHOM KU3HU, a TAK)KE MPABUIIAMU MTOBEJICHUS B IIEJISIX
cOepexeHus: 370pOBbS M OKPY’KAIOIIEeH MPUPOJHON Cpejbl,; TOHMMaHUE Bpesa
(ormacHOCTH) BO3JEHCTBUSI HAa KUBBIE OPTaHU3MBI OIMPEICIICHHBIX BEIIECTB, a
TaK)Ke CIOCOOOB YMEHBIIEHUS U TPEAOTBpAICHUS WX BPEIHOTO BO3JICUCTBUS;
MOHMMAaHUE 3HAYEHUS KUPOB, OCITKOB, YIJIEBOJIOB /ISl OPraHU3Ma YeJI0BEKa;

o BJIAJICHUE OCHOBAaMHU XHMMHYECKOM TIPaMOTHOCTH, BKJIIOYAIOIICH
yMEHUE TIPABUJIBHO HCIIOIh30BAaTh WM3YUYEHHBIC BEIICCTBA M MaTEpHAIBI (B TOM
YHUCJie, MUHEPAIbHBIC YIOOPEHUS, METAUIBI M CIUIABBI, MPOIYKTHI MEepepadOTKU
IPUPOIHBIX UCTOYHUKOB YIIE€BOAOPOI0B (YIisi, IPUPOIHOTO Ta3a, He)TH) B OBITY,
CEJIbCKOM  XO3HCTBE, Ha TMPOU3BOJCTBE, YyMEHUE TMPUBOJUTH TMPUMEPHI
MPaBUIILHOTO MCTOIB30BAHMS U3YUYCHHBIX BEIIECTB U MAaTEPUAJIOB;

o YMEHUE YCTaHABIMBATh CBSI3M MEXKAYy peEalbHO HAOII01aeMbIMU
XUMUYECKUMH SIBICHUSMH UM TPOIIECCAMH, TPOUCXOIAIIMMUA B MaKpO- H
MUKPOMHUpPE,  OOBSACHATH  MPUYMHBI  MHOTOOOpa3usi  BEIIECTB,  YMEHHUE
WHTETPUPOBATh XUMHUCCKUE 3HAHUS CO 3HAHUSAMH JIPYTUX YUCOHBIX MPEIMETOB C
MTOMOIIIBIO Me/1arora;

o npeicTaBieHne o chepax npodecCHOHANBHOM  JeATEeTbHOCTH,
CBSA3aHHBIX C XHMHEH U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIDKCHMSIX XMMUYECKOW HAyKH; HaJM4Me OIbITa PaboThl C Pa3IuIHBIMU
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WCTOYHUKAMU WHPOpMANMA 1O XUMHUH (HAYIHO-TIONYJISIpHAS JIMTEPATypa,
CJIOBApH, CHPABOYHUKH, MHTEPHET-PECYPCHI) C OMOPOM Ha aNrOPUTM: yMEHHUE
OOBEKTHBHO OLIEHUBATh HMHGOPMAIMIO O BEUIECTBAX, HMX MPEBpAlICHUSIX U
MPAKTUYECKOM TPUMEHEHUU.

TpeOoBanuss K MNpeAMETHbBIM pe3yJbTATAM OCBOCHHUS Y4eOHOIro
npeamMera «XuMHs», pacnpeaejieHHbIe 0 rogaM 00y4eHust

Pesynbratel 1o romgam GOpMyIUPYIOTCS MO MPUHINAITY TO0OABICHHUS HOBBIX
pEe3yabTAaTOB OT T'0JIa K TO/y, Y>K€ Ha3BaHHbIC B MPEJbIAYIINUX rofax MO3UINH, KaK
MPABUJIO, IOCIOBHO HE MOBTOPSIIOTCS, HO YUYUTHIBAIOTCS (PE3yJIbTaThl OUEPETHOTO
roJjia Mo YMOJYaHUIO BKIIOUAIOT PE3YIbTaThl MPEABIIYIIHNX JIET).

8 KUIACC

PACKpBbIBAaTh CMBICI OCHOBHBIX XHMHUYECKHUX TMOHSTHH: aTOM, MOJIEKYyJa,
XUMUYECKUH DJIEMEHT, IPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOAHAST W HEOJHOPOJHAsI), BaJCHTHOCTb, OTHOCHTENIbHAas AaTOMHAas W
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas
JIOJISI XUMUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJISIPHBIN 00BEM, OKCUJI, KUCIIOTA,
OCHOBAHHE, COJIb, J1eKMPOOMPUYAMENbHOCMb, CTEIIEHb OKUCIICHUS, XUMUYeCKas
peakius, KiaccupuKaiusa peakiui: peakiiuid COSUHEHUS, PEaKIUU Pa3IoKEeHUs,
peaKIuy 3aMeIlEeHUs, PeakiMu OOMEHa, 5K30- U JHAOTCPMHUUECKHE PEAKIIUU;
mennogou 3¢hgexm peakyuu; AP0 aTOMA, JIEKTPOHHBIM CIOH aroMa, aTOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBsA3b, IMOJSIpHAS U HEMOJsSIpHAs
KOBaJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KATHOH, aHHOH, PACTBOP, MaccoBasl J0Js
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIUsi) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHH (cM. 1. 1) 1
MPUMEHSThH 3TU NOHATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPALICHUI;

UCIIOJI30BaTh XMMHUUECKYI0 CUMBOJIMKY JIJII COCTaBIEHUST (DOPMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMHUECKUX PEAKIINA, 3JIEKTPOHHOTO OanaHca;

OTpeNeNsaTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHECHUSIX;
CTENIEHb OKHCIICHUS DJJIEMEHTOB B OWHApPHBIX COCJUHEHUSX C ONOpod Ha
ONpENIeNICHNs, B TOM YHCII€ CTPYKTYPUPOBAHHBIE; MPUHAIEKHOCTh BELIECTB K
OTIpeNICIEHHOMY KJIACCYy COEIMHEHMH 1o (opmynaM; BUJ XUMHYECKOU CBS3H
(KOBaJICHTHAsl U MOHHAsI) B HEOPTraHUYECKUX COCTUHCHUSX;

MMETh MPEACTABICHUE O CUCTEME XMMHUUYECKUX 3HAHUU, YMETh C TIOMOIIbIO
VUUTENS] TPUMEHSITh CHUCTEMY XUMHUYECKUX 3HAHUM, JI1 YCTaHOBJICHUS
B3aMMOCBSI3M MEXy U3YYEHHBIM MaTEepPUAJIOM U MPU MOJTYyYCHUH HOBBIX 3HAHUH, a
TaKke Mpu padoTe C UCTOUHUKAMHU XUMHUUYeCcKoN mHdopManuu. OpUeHTUPOBATHCS
B TMOHATHSX M OINEpUpOBaTh UMM Ha 0a30BOM YypOBHE, MNPUMEHSTH MpHU
BBITIOJIHGHUM YYE€OHBIX 3aJaHUN W PEIICHWH PACUYCTHBIX 3a7a4 C OMOpod Ha
QITOPUTM yYEOHBIX JCHCTBUN M3YYCHHBIC 3aKOHBI M TEOPHUH: 3aKOH COXPAHECHUS
Mmacchl, [lepuoanueckuit 3akon .M. MenaeneeBa, 3aKkon nocmoancmea cocmasa,

2 351ech U lasiee KypCUBOM 0003HAYAIOTCS IIAHUPYEMBIE TIPEMETHBIE PE3YIbTaThl, KOTOPIE MOTYT ObITH
MOTEHIMAIBHO TOCTUTHYTHI oOydatormmMcs ¢ 311P, Ho He ABIAIOTCS 0043aTeNbHBIMU.
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3aKOH ABOraapo; aTOMHO-MOJEKyJsspHas Teopusi. COOTHOCHTH OOO3HAYEHUS,
KOTOpble uMeroTcs B Tadnune «llepuoanueckasi cucteMa XMMHUYECKUX 3JIEMEHTOB
J. . MeHnneneeBa» C YUCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DBJEMEHTOB (COCTaB W 3apsij sjapa, oOIlee YUCIO AJIEKTPOHOB U
pacrpeiesieHue UX MO JIEKTPOHHBIM CIOSM);

KJacCu(UIMPOBATh XWMUYECKHE JJIEMEHTHI; HEOPTaHUYECKHE BEILIECTBA;
XUMHUYECKUE peakluu (10 YMCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO
TerIoBoMy 3G(dEKTy, M0 M3MEHCHHIO CTETNCHH OKHCICHUS XUMHUYECKHUX
AJIIEMEHTOB) C OMOPOI HA CXEMBI;

XapakTepru30BaTh (OMHUCHIBATh) OONIME XHWMHYECKHE CBOWCTBA BEIIECTB
pa3IMUHBIX KJIACCOB, TMOJTBEPKJasi OMHCAHUE TMPUMEPAMHU MOJEKYISPHBIX
YPAaBHEHHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIHUMI C OTIOPOU HA CXEMBI;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTM OT HX COCTaBa U
CTPOEHUS; BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX IMPEBpAIICHUN B Pa3IM4HbIX
YCIJIOBUSIX TIOCJIE MPEABAPUTEIHHOTO 00CYKIEHUS C TIEAaroroM;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJIO XMMHYECKOTO d3JeMEHTa 1Mo (opMysie COSAUMHEHHS; MAacCCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE; MPOBOJIUTH PACUYETHI MO YPABHEHUIO XUMHUYECKOU
peaKkuuu ¢ OOpOM Ha alrOPUTM;

IPUMEHSTh OCHOBHBIE ONEPAIUU MBICIUTEIBHON AEATEIbHOCTA — AHAIHU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CUCTeMaTu3alus, KiacCUu(puKaius, BbISIBICHUE
MPUYUHHO-CJICJACTBEHHBIX CBSI3€M — IS W3Y4YEHHS CBOWMCTB BEIECTB U
XUMHUUYECKUX PEaKIui; eCTeCTBEHHO-HAYUYHbIE METOJbI MTO3HAHUSI — HAOJIO/ICHHUE,
U3MEpPEHUE, MOJEIUPOBAHUE, OSKCHEPUMEHT (peanvHblli U MbICIeHHbI) TOJ
PYKOBOJICTBOM I1€/1arora;

CJe0BaTh MpaBUJiaM TMOJIb30BaHUS XUMUYECKOW MOCYA0M U J1a00paTOpHBIM
000OpyZ0BaHUEM, a TAKXKE MPaBWIIaM OOpaIeHus! C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMA 110 BBIMOJHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB TIO
MOJIYYCHUIO U COOMPAHUIO Tra3000pa3HBIX BEHIECTB (BOJOPOJAa M KHUCIOPOA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHON MacCOBOM JOJIEd PacTBOPEHHOTO
BEILIECTBA; IUIAHUPOBATb U MPOBOAUTH XUMHUYECKHE DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MWIEJOYEH W KHUCJIOT C TOMOIIBIO HWHIUKATOPOB
(;makmyc, genondranentH, METHUIOPAHXK U JIP.), TIOJTBEPKAAIONINX KauyeCTBEHHBIN
COCTaB HEOPraHWYECKUX BEIIEeCTB (KAueCTBEHHbIE pEaKIMM Ha WOHBI) TMOJ
PYKOBOJICTBOM Ii€/1arora.

9 KIIACC

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKUX TOHATHUN: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJIOXKHOE
BEILIECTBO, BAJICHTHOCTb, AJIEKTPOOTPUILIATEIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKas PpEeaKIus, XUMHYECKasi CBS3b, Mennio8ou 3¢)ghekm peaxyuu,MOb,
MOJISIPHBIN 00BEM, PAcCTBOpP; DIACKTPOJIUTHI, HEIIEKTPOIUTHI, DIICKTPOTUTHUCCKAS
JUCCOTIMAITS, PEAKIIMd UOHHOTO 0OMeHa, KaTaau3aTop, Xumuieckoe pagHosecue,
obopamumvie U HeobOpamumsle peaxyuu, OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIC
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pEaKUUH, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHUCICHUE U  BOCCTAHOBJICHHUE,
aloTponusi, aM(OTEpHOCTb, XUMHUYECKas CBI3b (KOBAJIGHTHAas, HWOHHA,
METaJUInuecKasi), KpPUCTAUIMYECKas PEUIETKA, KOppo3us Memanios, CHIABbI;
CKOpOCMb XuMudeckou peaxkyuu, npeneabHo pomyctumas konuentpamus (I11K)
BEILIECTBA;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (cM. 1. 1) 1
MIPUMEHSTH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

MCIIOJIh30BaTh 3HAKW M CUMBOJIBI JUTsl (PUKCAIIUU PE3yJIbTaTOB HAOIOACHHUM,
cocTaBieHHusT (OpMyNT BEMIECTB M ypaBHEHUN XWMHUUYECKHX PEAKIUH, 3aIuch
JAHHBIX  yclmoBUM 3amad. Mcnonb3oBarh 00O3HAUEHMS, UMMEIOIIMECS B
[lepuoauyeckoii cucremMe U TabJIMIE PACTBOPUMOCTH KUCJIOT, OCHOBAHUW U COJIEH
B BOJIE ISl BBITIOJIHEHUS 3aJJaHUM.

ONPEAEIATh BAJEHTHOCTh U CTEIEHb OKUCICHUS XUMUYECKHUX JIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTABA; MPUHAJIEHKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCYy  COCOMHEHUW C OIOpOM HAa  ONpPEAENEHUs, B TOM  YHCIE
CTPYKTYPUpPOBAaHHbIC; BHUIbl XMUMHYECKOM CBsI3U (KOBaJCHTHAs, HWOHHAs,
MeTaJUInuecKasi) B HEOPraHMYECKUX COCIMHEHHUSX; 3apsj HMOHAa MO XUMHUYECKOMN
dbopmyre; xapakTep cpeabl B BOJHBIX pacTBOpax KHCIOT W IIENOYEH, mun
KPUCMANTIUYeCKOU peulémKu KOHKPEeMmHO20 8eujecmead,

packpeiBath cmbica [lepuommueckoro 3akona J[.MI. MenneneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAHUE: ONUCHIBAMb U XAPAKMepUu3068ams TaOINYHYIO
dbopmy Ilepuoauueckoil CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiMyaTh MOHATHS
«rnaBHas noArpynna (A-rpymnmna)» u «mnodouynas noarpynna (b-rpynna)», mansie u
OoJIbIlIME  TIEPUOABL, COOMHOCUMb  OOO3HAUECHMS, KOTOpPhIE HMMEIOTCS B
MEePUOANYECKON TalbJIMIle, ¢ YHMCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB W 3apsll s]pa, OOIlee YHUCIO DJIEKTPOHOB U
pacnpeneNieHue UxX Mo AJIEKTPOHHBIM CII0SIM); 00bACHAMb 00IIHE 3aKOHOMEPHOCTH
B M3MEHCHUM CBOWMCTB XMMHUYECKHX DJIEMEHTOB M UX COCAUHEHHUHN B Ipenesax
MAJIBIX TIEPUOJIOB U TJIABHBIX NOATPYIII C YYETOM CTPOEHUS UX ATOMOB;

KJacCu(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI; HEOPTraHWYECKHUE BEIIECTBA;
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY yYACTBYIOIIUX B PEAKLIUH BEILIECTB, MO
TeroBoMy d(hQeKxTy, MO HUZMEHEHUIO CTEINEeHEW OKHUCICHUS XUMHYECKHX
AJIEMEHTOB) C ONIOPOW HA CXEMBI;

XapakTepu3oBaTh (OMUCHIBATh) OOIIME M CHEHU(PUUYECKUE XUMHUUYECKUE
CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXkKIas OINUCAHUE MPUMEpPaMU
MOJICKYJISIPHBIX U UOHHBIX YPAaBHEHUW COOTBETCTBYIOIIUX XUMHYECKUX PEAKIHM C
OTIOPO HA CXEMBI;

COCTAaBJISITh YPABHEHHUS AJIEKTPOJUTHIECKON TUCCOUAIIMN KUCITIOT, IEI04Ei
W COJIeil; TOJHbIE M COKpAIIEHHbIE YPAaBHEHUS pEaKIMil HMOHHOro OOMEHa;
YPaBHEHHUSI PEAKLUHM, MOATBEPKIAAOMIMX CYLIECTBOBAHUE T'€HETHUYECKOW CBSI3U
MEXK1y BEHIECTBAMM PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh  CYIIHOCTb  OKHUCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX  PEaKLUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCa ITHX PEaKIIni;

MIPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCHUMOCTM OT WX CTPOECHHS;
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BO3MOXKHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPAILEHUH MOCe MPeABAPUTEIHLHOTO
00CYXJIEHUS C Mearorom;

BBIYUCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacchl BEIIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMEHTa 1Mo (opMysie COCIUHEHHUS; MaCCOBYIO
JIOJI0 BEIIECTBa B PACTBOPE; MPOBOAMTH PACUETHl MO YPaBHEHUIO XUMHYECKOU
PEaKIK ¢ OMOPOii Ha alITOPUTM;

CJIeZIOBATh MPaBHJIaM IOJIb30BAaHMS XUMUYECKON MOCYAO0N U J1abOpaTOpHBIM
000pyZI0BaHUEM, a TaKXkKe IpaBUiIaM OOpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIMSAMU TI0 BBIMOJHEHUIO JIA0OPATOPHBIX XHWMUYECKUX OIBITOB IO
MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKA U YIJIEKUCIIOIO ra3a);

MPOBOANTH PEAKIIUU, MOATBEPKAAIONINE KaueCTBEHHBI COCTaB Pa3IMYHBIX
BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XJIOPUA- OpOMHI-, HOAUI-, KapOOHAT-,
docdar-, cunukar-, cyiabdaTr-, THAPOKCUA-UOHBI, KaTHOHBI AMMOHHUS U HOHBI
U3yYEHHBIX METAJUIOB, MPUCYTCTBYIOUINE B BOAHBIX PAacTBOpax HEOPraHMYECKUX
BEIIIECTB;

IPUMEHATh OCHOBHBIE OINEPALIMU MBICIUTENBHON AESATEIbHOCTH — aHalIu3 U
CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTEMaTH3allli0, BbISBICHUE MPUUYUHHO-
CJICZICTBEHHBIX CBSI3€H — JJI1 U3y4EHMsI CBOICTB BELIECTB U XMMUYECKHX PEaKLUH;
€CTECTBCHHO-HAYYHbIE =~ METO/Abl  IO3HaHWA —  HaONIIOJIeHHe, U3MEpEHHe,
MO/JIEIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBII U MBICIIEHHBIH).
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