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2.2.1.13. XUMMUA

[TOACHUTEJIBHAA 3AIINCKA

Pabouas mporpaMma 1mo XuMHuH JJi1 00y4arOIIUXCsl C 3aI€PHKKON MICUXHUECKOTO
pasutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO OOIIETO 0Opa30BaHMsI COCTaBICHA
B COOTBETCTBHM C denepadbHBIM  TOCYIAPCTBEHHBIM — 00pa30BaTEIHHBIM
CTaHAapTOM OCHOBHOTO 001Iero obpaszoBanus (IIpukaz Munnpocsemenus Poccun
ot 31.05.2021 r. Ne 287, 3apeructprupoBad MUHUCTEPCTBOM tOCTULIMU Poccuiickoit
®enepanuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC OOO), Paboueit
aJIanTUPOBAHHON OCHOBHOW 00pa30BaTEIbLHOM MPOrpaMMON OCHOBHOTO OOIIETO
oOpa3oBaHusl OOYYaIOIIUXCS C 3aJePKKOM TMCHUXWYECKOTO pa3BUTHS (fanee —
I[TAOOIT OOO 3IIP), paboueli mporpamMmbl Y4eOHOTO TMpeaAMeTa «XHUMHUS)
(0a30BBIN ypOBEHb), pabouell MpPOrpaMMoOl BOCIHUTAHHUS OOYyYalOUUXCS MPHU
NOJyYEHUH OCHOBHOIO 0OIIEro oOpa3oBaHUs, C YYETOM pacHpeleleHHbIX I10
KJlaccaM TMPOBEpPAEMBIX TpeOOBaHMII K pe3yabTaTaM OCBOEHHUS OCHOBHOM
o0pa3zoBareibHOM MIpOrpaMMbl OCHOBHOTO 00IIEero oOpa3oBaHUS W 3JIEMEHTOB
CONIEpKaHMs, TPEACTABICHHBIX B YHUBEPCAIHHOM KOIU(HKATOpPE MO XUMUH,
Konnenmuu mpernomaBanus y4eOHOTO TpenMera «XHMHS», B 00pa30BaTEIbHBIX
opranuzauusx PO, peanusyromux 0CHOBHbIE 00111€00pa30BaTEIbHBIE POIPAMMBI.

O01mas xapakTepuCcTUKA y4e0HOIr0 npeamMera « XuMus»

VYyeOuplii mnpeaMer «XuUMHS»  BXOAUT B MPEAMETHYIO  00JIacTh
«EcTecTBeHHOHAayuyHblE  HpeaMeTbl». B cucTteMe  eCTECTBEHHOHAy4YHOTO
oOpa3oBaHMsI XUMHUS KaK Y4eOHbII NMpeAMET 3aHMMaeT Ba)KHOE MECTO B MO3HAHUU
3aKOHOB TPUPOJbI, (HOPMUPOBAHUM HAYYHON KAPTUHBI MUPA, CO3JaHUU OCHOBBI
XUMUYECKUX 3HAHWM, HEOOXOIUMBIX JUIsi TIOBCEIHEBHOW JKU3HU, HABHIKOB
3I0pOBOro M 0Oe30macHOro MJis 4YeJoBeKa M OKpyKawlled ero cpenbl obOpaza
JKW3HU, A TAKKE B BOCIUTAHUH SKOJIOTUYECKON KYJIbTYPBI.

YCNemHoCcTh H3y4EeHUST XMMHUM CBS3aHA C OBJAJACHUEM XUMHUYECKUM
S3BIKOM, COOJIIOJIEHMEM TMpaBuyl Oe30MacHOM paboOThl MpPU  BHIIOJHEHUU
XUMHUYECKOTO SKCIEPUMEHTA, OCO3HAHUEM MHOTOYMCIEHHBIX CBSI3€M XUMHUHU C
JPYTUMH MPEeIMETAMU IIKOJIBHOIO Kypca.

[Iporpamma BkJItOUaeT B ceOsi OCHOBBI HEOPraHMYECKOW M OpraHUYecKOM
xumun. ['1aBHOW waeel MporpaMMbl SBISIETCS CO37aHUE 0a30BOT0 KOMILJIEKCA
OTIOPHBIX 3HAHUU M0 XUMHH, BEIPAXKEHHBIX B (JOpME, COOTBETCTBYIOIICH BO3pacTy
OOyYarOIINXCS U UX 0COOBIM 00pa30BaTEIIBLHBIM TOTPEOHOCTSIM.

B comepxanmm maHHOTO Kypca MNPEACTABICHBI OCHOBOIIOJArarolye
XUMHUYECKUE TEOPETUYECKUE 3HAHUS, BKIIIOYAIOLIME U3YYEHUE COCTaBA U CTPOECHUS
BEILIECTB, 3aBUCHMOCTH HMX CBOMCTB OT CTPOECHHS, INPOTHO3UPOBAHUE CBOMCTB
BEILIECTB, MCCIECIOBAHUE 3aAKOHOMEPHOCTENM XMMHMUYECKUX IPEBPAICHUN U ITyTEH
YOPaBJIEHUSI MU B LIEISAX MTOJTYYEHHS BELIECTB U MAaTEPUAIIOB.

TeopeTdeckyr0 OCHOBY HM3y4YE€HHUSI HEOPraHMYECKOM XHMHUU COCTaBJISET
aTOMHO-MOJIEKYJIsIipHOE YyueHue, llepumommnueckuii 3akon J[.M. MenneneeBa c



KPaTKMMHM CBEJICHHUAMH O CTPOCHHHM aToMa, BUJAX XHUMHUYECKOW CBSI3H,
3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PEaKIUH.

B u3yueHuum Kypca 3HaAuMTelbHAas POJIb OTBOJAUTCA XUMHUYECKOMY
HKCIIEPUMEHTY: MPOBEICHUIO MPAKTUYECKUX U J1A0OPATOPHBIX PabOT, ONMHUCAHUIO
pe3yibTaTOB YYEHUYECKOTO OKCIIEPUMEHTA, COOJIIOJICHUIO HOPM U TIPaBUII
0e3omacHol paboThl B XUMHYECKOH J1abopaTopu.

Peanuzanus gaHHOM mporpaMMmbl B Tpoliecce OOydYeHHsS TO3BOJIUT
oOyuatomumcst ¢ 3I[1P ycBouTh KiItOYeBbIE XMMUYECKHE KOMIIETCHLIUU U TOHSTh
pOJIb M 3HAYEHUE XUMUU CPEIU APYTHX HAYK O MPUPOJIE.

N3ydenne XuMun croco0CcTByeT (POPMUPOBAHUIO Y O0YUAIOLTUXCS HAYYHOTO
MHUPOBO33pPEHUS, OCBOCHHUIO OOIIECHAYYHBIX METOJIOB (HaOIIOAEHUE, U3MEpPEHUE,
HKCIIEPUMEHT, MOJIECIIMPOBAHUE), OCBOCHHIO TPAKTUYECKOTO MPUMEHEHHUS HAyYHBIX
3HAHUM, OCHOBAaHHOTO HAa MEXXIPEAMETHBIX CBS34X C npeaMeramu « OKpyKaromun
mup», «®Pusuka», «buonorus», «l'eorpadpus», «Marematuka» u (GopMuUpyer
KOMIIETEHIIUM, HEOOXOOuMBbIe [UIsi TPOAODKEHHs 00pa3oBaHuss B 00J1acTU
€CTECTBEHHBIX HayK.

N3ydyeHne XuMuU CHocoOCTByeT pa3Butuio y oOyyatomuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO BOOOpaXE€HHUs, (PYHKIHMOHAIBHONH TI'PAaMOTHOCTH, YMEHUS
BOCIPUHUMATh U KPUTUYECKU aHAJIM3UPOBATh MH(POpPMALIMIO, IPEICTABICHHYIO B
paznuuHbIX (popmax. 3HAUMMOCTh NpeaMeTa s Pa3BUTUS  KUZHEHHOU
KoMmreTeHuu oOyvaromuxcsi ¢ 3[IP  3akmioyaeTrcs B YCBOGHHHM OCHOBBI
XUMUYECKUX 3HAHUWA, HEOOXOAMMBIX JJIg TOBCEIHEBHOW IKU3HH; HaBBIKOB
3I0pOBOTO0 M 0O€30MacCHOro JUIsl YeJlOBeKa M OKpY)Kawllel ero cpeabl oOpasza
XKU3HH; (POPMUPOBAHUU IKOJIOTHUECKON KYJIbTYPHI.

[Iporpamma oTpaxaet cojepkanue oOy4eHHs MpeIMETy « XUMUSI» C YUETOM
0coObIX oOOpa3oBaTelbHBIX MOTpeOHOCTEN oOyuaromuxcs c¢ 3I[IP. Omnagenue
y4E€OHBIM TPEaIMETOM «XHUMHUS» TPEACTABISAET ONPEIEICHHYI TPYIHOCTb IJIs
obyuarommxcst ¢ 3[IP. D10 cBS3aHO C OCOOCHHOCTSMHM MBICIUTEIBHON
NESTEIbHOCTH, TMEPUOJUYECKUMHU KOJeOaHUSMU BHHMMAHUS, MaJbiM OO0BEMOM
namsTH, HEJOCTaTOYHOCThIO  OOINEero  3amaca  3HaHUM,  TMOHUKEHHBIM
IIO3HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHS.

JIsist ipeotoyieHnsi TPYJHOCTEH B M3YYCHHHM y4eOHOTO MpeaMeTa «XHUMHUSH
HeoOxomMMa anmanrtanus o0beMa U XapakTepa ydeOHOro Marepuaia K
MO3HABATEJIbHBIM BO3MOKHOCTSIM JITAHHOM KaTeropuu OOYy4alolUXCs, y4eT HX
OCOOEHHOCTEW pa3BUTHS: HCIOIb30BAHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX H
MEXIPEIMETHBIX CBS3€H, MOCTENEHHOE YCI0KHEHHE U3y4aeMOro MaTepuania.

[Ipy u3ydyeHHH XUMUKU HEOOXOAMMO OCYIIECTBISATH B3aUMOJCHCTBUE Ha
TOJINCEHCOPHOM OCHOBE.

Teopernueckuii  Marepuaig  pEKOMEHAYETCA  M3y4daTb B IIpoLecce
IPaKTUYECKON JESITENbHOCTU. BO3MOMXHO BBIJIEJIEHUE OTIEIbHBIX YPOKOB Ha
peleHue 3a7ad B CBA3HM CO CIIOXKHOCTBIO aHalln3a Tekcta oOyuatomumucs c¢ 3I1P.
OpraHnyeckoe €OUHCTBO TNPAKTUYECKOM M  MBICIUTENBHOW JIE€ATEIBbHOCTH
oOy4arolmuxcss Ha YpOKax XUMHH CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY
YCBOGHHIO Oa3MCHBIX XUMHUYECKHX 3HAaHUW W yMmeHuil. Ocoboe BHUMaHUE NpHU



W3YYCHUU XUMUU YACISICTCS W3YYEHUIO «CKBO3HBIX)» MOHATUNA U (HOPMHUPOBAHUIO
HABbIKA CTPYKTYpPUPOBAHUS MaTepHaia.

Henun u 3aga4n n3yyeHust y4eOHOro npeamera « XuMHs»

Obwue yenu n3ydyeHUss ydeOHOTo IpenMera «XUMUsS» IPEJCTaBICHbI B
pabodeil mporpamMmme OCHOBHOTO 0011ero oopazoBaHusi. OHU aKTyaJIU3UPOBAHBI C
YY4E€TOM HOBBIX IPUOPUTETOB B CHCTEME OCHOBHOIO OOLIET0 00pa3oBaHus,
HANpaBJIEHHOCTH OOy4YeHHs Ha pa3BUTHE M  CaMOPA3BUTHE JIMYHOCTH,
dbopMupoBaHue e€ HHTEIJIEKTa U o01Ieil KynbTyphel. O0yuyeHne YMEHUIO YUYUTHCS U
IPOJ0JKAaTh CBOE 0Opa30BAHHME CAMOCTOATENIBHO B HACTOSIIEE BpeMs SIBISETCSA
OJTHOM 13 BaKHEHIINX (QYHKIMI y4eOHBIX IPEIMETOB, B TOM YUCIIE U «XUMUNY.

Jlist oOyuaronuxcest ¢ 311P, Tak ke, kKak U JJIs HOPMaTUBHO Pa3BUBAOLIUXCS
CBEPCTHUKOB,  OCBAaMBAIOLIMX OCHOBHYIO  OOpa3oBaTelbHYI  MPOrpaMMy,
JOMUHUPYIOLEE 3HaUEHHE TPHUOOPETAIOT TaKUeE yeu, Kak:

* (QopmMHpOoBaHME UHTEIJIEKTYalbHO pa3BUTOM JUYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CaMOCTOSITEJIbHOMY TPUHSATHIO pELICHUH, CIOCOOHOM
a1alITUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

" HaNpaBJIEHHOCTh OOYYEHHS] Ha CUCTEMaTHYECKOe MPUOOILICHUE YdaluXcs K
CaMOCTOATEJIbHOM  TIO3HABaTEIbHOW  JCATENBHOCTH,  HAayyHbIM W
OPaKTUYECKUM METOJiaM MO3HaHUsA, (POPMUPYIOLIIM MOTUBALUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUM;

= o0ecredyeHue YyCJIOBHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00y4arOMMUCS
OMbITa Pa3HOOOpa3HOW JEATEIbHOCTH, TMO3HAaHUS W CaMOIO3HAHUA,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIINUX YHUBEPCAIbHOE
3HAYEHUE JJI Pa3IUYHbIX BUIOB IESITEIbHOCTH;

* (¢opMHUpOBaHUE YMEHUU OOBSCHATH W OLICHUBATH SIBIICHUS OKPYXAIOILIErO
MHUpPa Ha OCHOBAaHUU 3HAHUU U ONBITA, TOJYUYEHHBIX MPU U3yUYEHUN XUMUU;

* dopMupoBaHue 'y  OOyYalOmMUXCS  TyYMAaHUCTHYECKUX  OTHOIICHUIA,
MNOHUMaHUS LIEHHOCTH XMMMYECKUX 3HAHWUU JJIS1 BBIPAOOTKH HKOJIOTMUYECKH
11eJ1€co00pa3HOro MOBEACHUS B OBITY U TPYIOBOM NEATENBHOCTU B LIETSAX
COXPAaHEHMS CBOETO 310POBBS U OKPYKaIOLIEH IPUPOIHOM CPEbI;

" pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIHOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAHHOMY BBIOOpY mpo¢uias W HalpaBiIeHHOCTH
nanbHENIero ooy4eHus.

Kypc HampaBieH Ha pelnieHue CICAYIUX 3aday, 00eCTeUrBAIOIINX
peanu3alrio JIMYHOCTHO-OPUEHTUPOBAHHOTO U JIESTEJIbHOCTHOTO TMOJIXOJI0B K
oOyuenuto xumuHM oOywatomuxcsi ¢ 3P Ha ypoBHE OCHOBHOTO OOIIEro
o0pa3oBaHus:

* (QopmupoBaHue MepBOHAYAIBHBIX CUCTEMATU3MPOBAHHBIX MPEICTABICHUN O
BEILECTBAX, UX NPEBPALICHUIX M MPAKTHUYECKOM MPUMEHEHUU; OBJIAJCHUE
MOHSTUMHBIM ariaparoM U CUMBOJIMYECKUM SI3BIKOM XUMUU;

" OCO3HaHWE OOBEKTHBHOMW 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKd Kak
00JacT COBPEMEHHOIO €CTECTBO3HAHHS, XHWMHUYECKUX MPEBPALLECHUN
HEOPraHWYECKNX UM OPraHMYECKHUX BEUIECTB KAK OCHOBbI MHOTHMX SIBICHHI



’KUBOW U HEKUBOM MPUPOJIbI; YIIIyOJIeHHE MPEICTaBICHUA O MaTepUuaIbHOM
€IMHCTBE MUPA;

" OBJAJEHUE OCHOBAaMHM  XUMHYECKOHl  IPaMOTHOCTH:  CIIOCOOHOCTBIO
aHAJIM3UPOBATh U OOBEKTUBHO OLIEHUBATh KU3HEHHBIE CUTYyallUH, CBSI3aHHBIE
C XMMHEW, HaBbIKaMu 0€30MacHOr0 oOO0pallleHuss C BELIeCTBaMH,
UCIIOJI3YEMBIMU B TIOBCEIHEBHOM JKM3HW; YMEHUEM AaHAJIN3UPOBATh U
IUTAHUPOBATh SKOJIOTUYECKU O€30MacHOE IMOBEACHUE B LENISIX COXpPaHEHMs
3I0POBbS U OKPYXKAIOIIEH CPEJIBL;

* (QopmupoBaHME yMEHHUH YCTAaHABIMBAaTh CBS3M  MEXKAY peajbHO
HaOJIFOIaeMbIMU XUMHYECKUMU SIBIICHUAMH U IMPOLECCAMHU, TPOUCXOASAIINMHU
B MHKPOMHUPE, OOBACHATH MPUYUHBI MHOTOOOpa3Hsi BEIIECTB, 3aBUCUMOCTh
X CBOMCTB OT COCTaBa W CTPOECHUS, a TAKKE 3aBUCUMOCTH INPUMEHEHUS
BEILIECTB OT UX CBOMCTB;

" puoOpEeTeHHE ONbITa MCIONb30BAHUS PA3IUYHBIX METOJIOB HW3YyYEHUs
BEIIECTB, HAOMIONEHUS 32 UX MPEBPALICHUSIMHU [IPU POBEACHUN HECIOXKHBIX
XUMHUYECKHX  OJKCIEPUMEHTOB C  HCIHOJB30BaHHUEM  J1aOOpAaTOPHOIO
o0opyn0oBaHus U NPUOOPOB;

* (QopmupoBaHUE NPEACTABICHUN O 3HAYCHUH XUMUYECKOW HAyKU U PELICHUU
COBPEMEHHBIX HKOJIOTMUYECKHX IpoOJeM, B TOM YHUCJE B NMPEIOTBpAILlEHUU
TEXHOTEHHBIX M 3KOJIOTUYECKUX KaTacTpod.

Oco0enHocTu 0T0OOpa M aanTALMM Y4eOHOIr0 MaTepHaJIa M0 XUMHUU

OOyuenue ydyeOHOMY TipeaMeTy «XUMHS» HEOOXOAUMO CTPOUTH Ha
CO3JaHUHU ONTHUMAIBHBIX YCIOBHHA IS YCBOCHHS IPOTPAMMHOTO Marepuaja
oOyuatomumucs ¢ 3IIP. Bosbinioe BHUMaHHWE MOHKHO OBITH YACJIEHO OTOOPY
y4eOHOTO Marepuajia B COOTBETCTBHHM C TMPUHIUIIOM JOCTYIHOCTH TIpH
COXpaHEeHUH o0I1Iero 6a3oBoro ypoBHsA. OH JOMKEH MO COACPKAHUIO U 00BEMY
OBITH aanTUPOBAHHBIM 7151 oOyuatomuxcs ¢ 3[1P B cooTBeTcTBHM ¢ MX OCOOBIMHU
oOpa3oBaTenbHBIMHU MTOTpeOHOCTIMU. ClieryeT 00JeryuTh OBJIaJICHNE MaTeprUaIoM
oOyuarormumucst ¢ 3[IP  mocpeacTBoM ero  JAeTambHOTO  OOBSCHEHUS C
CUCTEMAaTHYECKUM ITIOBTOPOM, MHOI'OKPATHOW TPEHUPOBKOM B IPUMEHEHUH 3HAHUU
C HCTOJIb30BaHUEM TMPHUEMOB AJTOPUTMHU3AIMK W BU3YAIBHBIX OMOpP, OOyUCHHUS
CTPYKTYPUPOBAHHIO MaTEpHaIa.

bonpmioe 3HaueHwe A TOJHOLIGHHOTO YCBOCHHSI y4eOHOTO MaTrepuasia
UMEET OTIopa Ha MEKITPEAMETHBIC CBSI3H BOIPOCOB, M3y4aeMbIX B JAHHOM KypCe, C
TaKUMH y4eOHBIMH TpenMeramu Kak «I'eorpadus», «Dusukay, «buomorusy.
[To3BomsisT paccMaTpuBaTh OJWH W TOT K€ y4eOHBI MaTepHall ¢ Pa3HBIX TOYCK
3pEHUS], MEKITPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €T0 JIydllIeMy OCMBICIICHHIO, 0oJiee
MIPOYHOMY 3aKPEIUICHHUIO TTOJIYICHHBIX 3HAHUN U MTPAKTUICCKUX YMCHHM.

[Ipy moAroroBKE K ypoOKaM  YYHUTENb JOJDKEH  IMPEIyCMOTPEThH
dbopmupoBaHre y 00yUYaIOMUXCs YMEHUN aHAIU3UPOBaTh, CPABHUBATH, 0000IIATh
U3y4JaeMblii MarTepuaj, IUIAHUPOBATh TNPEICTOSIIYI0 paboTy, OCYIIECTBISAThH
CaMOKOHTPOJIb. HeoOXoaMMoO TOCTOSIHHO CIIEUTh 3a MPABIIBHOCTHIO PEUYECBOTO
odopmieHus BhICKa3biBaHUI oOy4arommxcs ¢ 3I1P.



B cBsi3u ¢ 0COOCHHOCTAMH TIOBEJCHUS M JIEATEILHOCTH OOYYaIOIIUXCS C
3IIP (pacTOpMOKEHHOCTb, HEOPraHM30BAHHOCTH) HEOOXOAUM  CTPOKAUIIUI
KOHTPOJIb COOJIOJIEHUSI TMpaBWJI TEXHUKU OE30MAaCHOCTU TMpU MPOBEICHUU
Ja00paTOPHBIX pabOT B XMMHUYECKOM KaOWHETE.

IIpumepnubie BU/IBI aesATeJIbHOCTH 00y4aroIuxcs c 3I1P,
00yCJIOBJIEHHBbIE  0COOBIMH  00pa30BaTeJIbHLIMM  TNOTPEOHOCTAMHM |
ol0ecrneyuBalOIIMe OCMBICJICHHOE OCBOCHHE COJEpP:KAHMU O00pPa30BaHUS IO
npeaMery «XumMus»

Conepxanue BUIIOB AesTenbHOCTH oOydaronuxcs ¢ 3IIP Ha ypokax xumuun
OTpEeNeNsieTCsl WX O0COOBIMU 00pa3oBaTeldbHBIMU MOTpeOHOCTAMU. [lomMuMoO
mupoko ucnosbdyeMbix B OOII OOO oOmux i Bcex 0oOy4aromuxcsi BUIOB
JIEATEIIBHOCTH CJIENYET YCUJIUTh BUJbI ACATEILHOCTH, CrieU(UUHbBIC JJIsl TaHHOU
KaTeropun OOydYaromuxcsi, s 00eCleueHUs OCMBICIICGHHOTO  OCBOCHHS
coJiepkaHusi 0Opa3oBaHMsI MO MPEAMETY: YCUJICHUE MPEeIMETHO-TIPAKTUYECKON
JEATEIBHOCTH C AaKTUBHU3allUE€W CEHCOPHBIX CHCTEM; YEpPEJOBAHHE BHUJIOB
JEATEIIbHOCTH, 33JCHCTBYIOIIMX PA3JIUYHBIE CEHCOPHBIE CHCTEMBI; OCBOCHUE
Marepuajia ¢ OMOpOM Ha alrOpUTM; «IOIIATOBOCTH» B H3YyUYEHUM MaTepuaia;
WCITIOJIb30BAHUE JIOTIOJIHUTENIbHON BU3YaJIbHOW OMOpPHI (TIaHbI, 00pPAa3Ibl, CXEMBbI,
mabyIoHbl, onopHble Tabmuibl). s pa3Butug y oOyuaromuxcs ¢ 3[IP ymenus
JenaTh  BBIBOJABI, (OPMUPOBAHMUS TPAMOTHOTO PEUEBOTO  BBICKA3bIBaAHUS
HE0OXO0AMMO MCIOJIb30BaTh OMOPHBIE clloBa U Kiume. Ocoboe BHUMAHKE CIEAyEeT
yAEIUTh 00YYEHUIO CTPYKTYPUPOBAHUIO MaTepuasa: COCTABICHHE PUCYHOUYHBIX U
BepOaJbHBIX CXEM, COCTaBJIEHHE TaOJMI], COCTaBJICHUE KilacCU(PUKauu ¢
0003HAaYEHHBIMU  OCHOBAHUSIMU JUIsI  KJIacCU(UKAIMU W  HAMOJHEHHE UX
npuMepamMu 4 JIp.

[IpumepHass TeMatnueckas U TEPMUHOJIOTUYECKAsT JIEKCUKA COOTBETCTBYET
OOIT OOO.

st obyuatomuxcsi ¢ 3[IP cyiecTBeHHBIMU SBJISIFOTCS TIPUEMBI PaOOTHI C
JIEKCUYECKHM MaTrepuasioM 1o mpenMery. IIpoBoautces crnernuanbHas padbora 1o
BBEJICHUIO B aKTUBHBIN CIIOBAPh O0YUAIOIINXCS COOTBETCTBYIOIIEH TEPMHUHOIOTHH.
N3yyaemble TepMHHBI BBOMISTCS Ha TMOJMCEHCOPHOM OCHOBE, 00s3aTelibHA
BU3yallbHAS TOJICPKKA, aJTOPUTMBI PaObOTHI C OIMpPEACIICHUEM, OTIOPHBIE CXEMBbI
JUISL aKTyalli3aIllid TEPMUHOJIOTHUH.

MecTo yueOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B cootBerctBUM ¢ DenepalibHBIM TOCYIapCTBEHHBIM 00pa30BaTEIHHBIM
CTaHJapTOM OCHOBHOTO 001Iero oOpa3oBaHus Y4yeOHBIH NpeaMeT «XUuMUs»
BXOJUT B TPEAMETHYI0 00yacTh «ECTeCTBEeHHOHAyUHbIE MPEAMETHD U SBISETCS
00s13aTEIBHBIM TSI H3yUCHUS.

VY4eOHbIM MIIaHOM Ha €€ u3yueHue oTBesieHo 136 yueOHBIX YacoB — 0 2 4 B
HEJENIo B 8 U 9 Kjaccax COOTBETCTBEHHO.

Conepxanne yd9eOHOTO TIpeaMeTa « XUMHs», TMPEACTaBICHHOE B  pabodeit
nporpamme, cootBeTrcTByeT PI'OC OOO, pazpaboraHo ¢ yderom pabouei
OCHOBHOW 00pa30BaTeIbHON MPOTPaMMBI OCHOBHOTO OOIIEro oOpa3oBaHUs IIO



ydeOHOMY TpeaMeTry «XHUMHS», COOTBETCTBYET pabouell amanTHpPOBaAHHOU
OCHOBHOM 00pa3oBaTeNpbHON MporpaMme OCHOBHOTO oO0Imero o0pa3oBaHUs
OOy4YaroIINXCS € 3aIEPAKKON TICUXUUECKOTO Pa3BUTHSI.

COLEP)KAHUE YUYEBHOI'O ITPEJMETA «XUMMWA»

8 KUIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipeamer xumuu. Ponv xumuu 6 ocusHu uenoeexka'. Tema M BelecTsa.
du3nyecKue CBOMCTBAa BEIIECTB. ATperaTHoe COCTOSIHUE BEIIECTB. Xumus 6
cucmeme Hayk. Yuctele BemectBa U cMecH. CrnocoObl pa3jiesieHus CMECEu.
[IpaBuna Oe3omacHOro oOpalleHUMs C  BEIIECTBAMM U JJAOOPAaTOPHBIM
o0opynoBanueM. [lonamue o Memooax NO3HAHUS 8 XUMULU.

ATOMBI ¥ MOJEKYJIbl. XHWMHUYECKHE DJIEMEHThl. 3HaKu (CHUMBOJIbI)
XUMUYECKUX 3JIeMEHTOB. OTHOCHUTENbHAsT aTOMHasi macca. [IpocTeie U ClOKHbBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmysna. BareHTHOCTh aTOMOB XUMHUYECKHUX HJIEMEHTOB.
3axon nocmosancmea cocmasa eewyecmg. OTHOCUTEIbHAS MOJICKYJISIpHAs Macca.
MaccoBast 10Ji1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUU.

OU3NUECKUEe W XUMUYECKUE ABJICHUS. XuUMHUYecKas peakuus. [IpusHaku
XUMHAUYECKUX PEAKIMN. YPAaBHEHUS XUMHUUYECKUX DPEAKIUN. 3aKOH COXPAHEHUS
Maccel  BemecTB. Kiaccudukanus  XMMHUYECKMX — peakuuil  (COeauHEHus,
pa3JIokKEHUs, 3aMEILeHHs, OOMEHA).

XUMUYECKUN JKCIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOW TIOCYAOU, C
npaBuigaMu paboTel B j1abopaTopuy M NpuUEéMaMH OOpallleHUsl C JIabOpaTOPHBIM
o0opynoBaHWEM; M3y4YCHHE MW ONHUCaHuE (PHU3WYECKUX CBOWCTB 0OpasIoB
HEOPTaHWYECKUX BEIECTB; HaOMroAcHHE (Gu3nyeckux (TUIaBJIEHUE BOCKA, TasHUE
JbAa, pACTUPAHHUE caxapa B CTyNKE, KUTIEHWE U KOHJEHCAMs BO/bl) U XUMHUYECKUX
(ropeHue cBe4M, MPOKAIMBAHHE MEIHON MPOBOJIOKH, B3aMMOJCHCTBHE Mella C
KHUCITIOTOM) SIBJICHUM, HAOIOJICHUE U OMTMCAaHKE MPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakumii (pa3ioKeHUE caxapa, B3aUMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM
Oapusi, paznoxkenue ruapokcugaa memu (II) mpu HarpeBaHuM, B3aUMOJCHCTBUE
xkenesa ¢ pactBopom coiiu Meau (I1));u3ydenne crnoco6oB pasnencHusi cMmecen (c
MTOMOIIIIO MarHura, (dbunsTpOBaHUE, BHITIAPUBAHUE, JTACTUJUISIITUS,
xpomarorpadusi), NpPOBEIEHUE OYUCTKU TIOBAPCHHOW COJIM; HAOIIOJEHUE W
OMHCAHUE PE3YJIbTATOB MPOBEICHUSI OMbITA, UJUTFOCTPUPYIOIIETO 3aKOH COXPaHEHUS
MAaccChl; CO37[aHue MOJIeIeH MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKHUX BelIEeCTB
Bo3nyx — cmech razo. CoctaB Bo3nyxa. Kucimopoa — 3neMEHT U IpocToe
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (U3HMYECKHE W XUMHUYECKUE

! 3}160]) " fajgee KypCuBOM 0003HaYEHBI TEMbI, U3YUCHUC KOTOPLIX TPOBOAUTCA B O3HAKOMUTCIILHOM ILIAHEC.
He,uaror CaMOCTOATECJIbHO OIPCACIIACT 00BeEM n3y4aceMoro mMmarepuaja.



cBoOiCcTBa. Peakiinuu ropeHust MPOCTHIX U CIOKHBIX BemiecTB. CiocoObl MOTydeHUS
KHCJIOpOoAa B JIa00OpaTopuu u npomviuiienHocmu. lIpuMeHEHHE KHUCIOopoa.
[Tonsarue 06 okcumax. KpyroBopot kuciopojia B npupojae. O30 — aniomponHas
MOOupukayus KUciopood.

Tennosoti s3¢hghexm xumuueckou peaxyuu, mepmoxumMuyecKue ypasHeHus,
DK30- M DHIOTCPMHUYECKHE PEaKUUH. Tonaueo: yeoivb u Memat. 3acpssHeHue
6030yXxa, ycuileHue napHuKo8o2o 3 gexma, paspyuieHue 030H08020 CO.

Bopopon — snement u mpocrtoe BemiecTBO. Haxoxnenume Bomopona B
npupoze, GU3NIecKne W XUMUYECKHE CBOMCTBA (HA MPUMEpPE B3aWMMOJICHCTBUS C
HEMETaJUIaMH M OKCHUJIaMH METAJUIOB), MNPUMEHEHUE, CHOCOObl NOJYYEHUSL.
[ToHsiTHIE O KMCIIOTAX U COJISIX.

KomnuectBo BemectBa. Monbs. MonsipHass macca. 3akoH  ABOrajpo.
Moutsipublii 006EM razoB. Pacdersl mo xumudeckoi gopmysne. Pacuersl maccoBoi
JI0JI XMMHUYECKOTO 3JIEMEHTAa B COCIUHEHUH, KOJIMYECTBA BEIIECTBA, MOJIIPHOM
MAacChl, MOJISIPHOTO 00beMa Ta30B. PacuéThl 0 XMMHUYECKUM ypaBHEHUSIM.

Qusuueckue ceoticmea 6o0vl. Boma. Ee cocraB, cTpoeHHME W MOJICKYJIBI.
Booa rxax pacmeopumens. PactBopbl. [lonsamue 0 HaACLIUWEHHBIX U HEHACLIUWEHHBIX
pacmeopax. Ilonamue pacmeopumocmu seujecms 6 gode. Pacuer MaccoBOM 10U
BEIIIECTBA B pacTBOpe (MPOIEHTHAsI KOHIIEHTpalus). MaccoBas 10751 BelllecTBa B
pacTtBope. Xumuueckue ceolticmea 600bl (PA3N0dNCEHUe, PeaKyuu ¢ Hampuem,
okcudom kanvyus, oxcuoom cepwl (V) peaxyuu ¢ memannamu, xuciomuvivu u
ocHo8HbIMU okcudamu). Ilonamue 06 ocnosanusx. Ponw pacmeopos 6 npupooe u 6
orcusHu yenosexa. Kpyeosopom 600wt 6 npupode. 3arpsi3HEHUE TPUPOJHBIX BOJ.
OxpaHa ¥ OYHUCTKA MIPUPOIHBIX BOJI.

Baxnelimme kiaccel HeopraHuueckux coenuHeHui. Krnaccudukarus
HEOpPraHUYeCKux coeauHeHnt. OKcHabl: cOcTaB, Kiaccudukaius (KUCIOTHBIE,
OCHOBHBIE, amgomepHule, Hecoleobpazyiouue - a npumepe oxcuoa yenepooa (1)
u okcuoa azoma (1)), momenmxnamypa. Ilonyuenue u XUMHUYECKHE CBOMCTBA
OKCUJIOB (B3aMMOJICUCTBHE C BOJOH, KHUCIOTaMu, Ienodyamu). OcCHOBaHWUS.
Knaccudukanms  ocHoBaHMi: mETOYM W HEPACTBOPUMBIE  OCHOBAHUSI.
Howmenkiatypa ocHoBanui. Duznyeckrne M XMMHUYECKUE CBOWCTBA OCHOBAaHUU
(B3aMMOJAEICTBHE C OKCHUJIaMH HEMETAIJIOB, KHUCJIOTaMH, coJiiMu). [lonyueHnue
OCHOBAHUI.

Kucnorel: cocraB, knaccudukanusi, HOMEHKIATypa, (uanyeckue
XUMHUYECKHUE CBOWCTBA (B3aMMOJCHCTBHE C METa/lIaMH, OCHOBHBIMHU OKCHJIAMH,
OCHOBAHMSIMHU, COJISIMHA, Ha TPUMEPE COJSHOM M CEpHOM KHCIIOT), CHOcoObl
nonyyenusi. Psg axtuBHoctm MetawwuioB H. H. bekeroBa. Conu (cpemnue):
HOMEHKJIaTypa COJIeH, cnocodwl noyyerus:, B3aUMOJICCTBUE COJIEH C MeTallIaMH,
KHUCJIOTaMH, I11eJI0YaMH U COJISIMU, TPUMEHEHHUE.

[Tonsitue 06 aMmoTepHBIX THAPOKCUIAAX (HA IPUMEPE IUHKA U ATOMUHUS):
Xumuyeckue ceoucmaea (83aumooeticmsaue ¢ KUCI0Omamu U weiouamu, pa3ilodHceHue
npu Hazpesanuu) u noyyyeHue.

I'eneTnueckasi CBA3b MEXKAY KIacCaMd HEOPraHUYECKUX COEAUHEHUM.
['eHeTnueckue psapl.

XUMUYECKUN OSKCIEPUMEHT: KA4ECTBEHHOE OMNPEACIICHUE COAEpKaHUs



KHCIIOPOJia B BO3/IyX€; MOJYyUYCHUE U M3yYEHUE CBOMCTB KUCJIOPO/Ia; HAOIIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBHUS BO3HHUKHOBEHUS U
IpeKpalieHus: ropeHus (moxapa); O3HaKOMIIEHHEe ¢ oOpas3llaMu OKCHAOB U
OMKMCAHWE WX CBOWMCTB; MOJYYEHHUE U H3Y4YEHUE CBOMCTB BOJIOpoJa (TrOpeHue);
HaOMoZieHue  OOpa3lOB  BEIIECTB  KOJMYECTBOM | MOJb;  HMCCIEIOBaHUE
OCOOEHHOCTEM  pacTBOpPEHHsS  BEUIECTB C  PAa3jIM4YHOM  PaCTBOPUMOCTHIO;
MPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MaCCOBOM HOJIEM PACTBOPEHHOTO
BCILIECTBA; B3aUMOJCHCTBUE BOJABI C META/UVIAMU (HATPUEM U  KaJbIUEM)
(BO3MO>XHO HMCIOJIb30BAaHUE BUAECOMATEPUAIIOB); ONPEIEIECHUE PACTBOPOB KHUCIOT
U IIEJI0YEHl ¢ MOMOIIBI0 WHANKATOPOB; HCCIEI0BaHNE 00Pa3I[0B HEOPTaHMUECKUX
BEILIECTB PA3IMYHBIX KJIACCOB; HAOIIOJICHHE W3MEHEHUS! OKPAaCKU WHIUKATOPOB B
pacTBopax KHCJIOT U IeJiodell; u3ydeHwe B3aumozehctBus okcuaa meau(ll) c
pPacTBOPOM CEPHOM KHUCIIOTHI, KHCIOT C METaUIaMM, PEaKUUil HEeUTpaau3aluu;
IIOJIy4€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHCHUE OJTHOTO METAJIa APYTUM U3
pacTBOpa COJIA; PELIEHHE HKCIEPUMEHTAIBHBIX 3a1ad 1o TeMme «Baxuenue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoanyeckuii 3akoH u Ilepuoanyeckas cucrema

xumu4deckux iemMeHToB /1. . MenaeneeBa. CTpoeHue aToMOB.

XuMu4yeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN

[lepBbie TOMBITKU KiaCCU(UKAIMU XUMHUUYECKUX dJeMeHTOB. [loHsatue o
IPYIINax CXOJHBIX DJIEMEHTOB (ILEJIOYHBIE U IIEJIOYHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, WHEPTHBIE Ta3bl). InemeHmvl, KOmopwvle 06pazylom am@pomepHbvie
OKCUOBL U 2UOPOKCUODL.

[lepnogmueckuit 3akoH. llepuonnueckas cucTeMa XMMHUYECKUX DJIIEMEHTOB
. . Menneneea.  Kopotkonepuoanas W OauHHonepuoouas  (Hopmbl
[Tepuoauueckoit cucrembl XUMHYeCKUX 35eMeHTOB [[. M. MenneneeBa. [lepuobl
u rTpynmbl. DOu3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEpPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. HM3omonvl. DNEKTPOHBI.
CtpoeHre 2JIEKTPOHHBIX O00JIOYEK aTOMOB MEPBBIX 20 XUMHYECKHUX SJIEMEHTOB
[Tepunonnueckoit cucremsl JI. 1. MenneneeBa. XapakTepuCTUKa XUMHAYECKOIO
AJIEMEHTA M0 ero noynoxeHuro B [lepuoanyeckoit cucreme /1. . Menneneena.

3axonomepHocmu U3MEHeHUsi CBOUCME JJIEMEHMO8 MAalblX Nepuooos U
2NIABHBIX NOOSPYNN, 6 3ABUCUMOCHU OM AMOMHO20 (NOPAOK08020) HoMepa
3nauenue Illepuoouueckoeo 3axona u Ilepuoduueckou cucmemvl XUMUYECKUX
anemMenmos8 Ol pazeumusi Hayku u npaxmuku. [[. U. Menoeneee — yuénviil u
2PAANCOAHUH.

Xumudeckass cBsi3b. KoBaneHTHast (MOJisspHAsT M HEMOJSpHAsi) CBS3b.
DNeKmpoompuyamenbHOCms AMOMO8 XUMUYECKUX diemeHmos. VIoHHas CBA3b.

Crenenbp  okucieHuss. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIUU.
[Tporecchl okuceHUs U BOCCTaHOBEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHUYECKUN JKCIIEPUMEHT: H3YYCHHE OOpa3IOB BEIICCTB METALIOB U
HEMETAJUIOB;, B3aWMOJICUCTBUE THUJIPOKCHIA IMHKA C pPacTBOpPAMH KHUCJIOT U
1iej04Yed; MPOBEICHUE OIbITOB, WUIIOCTPUPYIOIIUX MNPUMEPHl OKUCIUTEIBHO-



BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKLIMH PA3IIOKEHHMSI, COSTUHEHU ).

MexnpeaMeTHbIe CBSI3H

Peanmzanust MeXIpeaIMETHBIX CBSI3eH MpH M3YYEHWH XUMHH B 8 Kiacce
OCYIIECTBISIETCS Yepe3 HCIOJb30BaHWE KaK OOIMUX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJICIBHBIX MPEAMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHbBIC TIOHITHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHUS,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TMepPUOIUIHOCTh, HAOIIOIEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHIE, U3MEPEHHUE, MOICNTb, SIBICHHE.

dusnka: marepus, aToM, 53JEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIHI,
W30TOTBI, PAJAMOAKTHBHOCTh, MOJICKYJa, dJIEKTPUUECKHA 3apsj, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, GU3MYCCKUE BEIIMYUHBI, SIUHUIIBI
HU3MEPEHUs, KOCMOC, IJTaHeThl, 3BE31b1, CoTHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdhepa, ruapochepa, MHHEpaIbl, TOPHBIE IOPOIHI,
MOJIC3HBIE NCKOMAaeMbIe, TOILUIUBO, BOJIHBIC PECYPCHI.

9 KIIACC

BemecTBo U XuMH4ecKasi peakuus

[lepnonnueckuil 3akoH. Ilepmonnueckas cUCTEMa XMMHYECKUX JJIEMEHTOB
. 1. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB
XUMHYECKHUX AJIEMEHTOB MEPBBIX TPEX NEPUOJOB, KAWS, KAIBLHS U UX COCITMHEHHUN
B COOTBETCTBHM C IIOJIOKEHMEM »JJIEMEHTOB B Ilepmoanueckoil cucremMe W
CTPOEHHEM UX aTOMOB.

Crpoenne BeniecTsa: BUIAbl XUMHUYECKOW CBSI3M. THIBI KPUCTAJUIMYECKUX
PEIETOK, 3a8UCUMOCTNb CEOUCME eUecmea Om Mmuna KPUCMaiiudeckou peuémsu
U 8UOA XUMUYECKOU CEA3U.

Knaccudukanus " HOMEHKJIaTypa HEOPTaHUYECKUX BEILIECTB
(MeXIyHapoHas U TpUBHaAJIbHAasH). XMMHUYECKHE CBOMCTBA BEILIECTB, OTHOCSIIIUXCS
K pPa3JM4yHbIM KJacCaM HEOPraHWYECKUX COCIUHEHUM, TI'E€HETHYeCKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccupukauuss XUMHYECKHUX pPEAKIUN MO pa3IU4HbIM MpHU3HAKaM (110
YHUCIIy U COCTaBY YYaCTBYIOIIMX B PEAKI[MU BEIIECTB, MO TEIIOBOMY 3 (dexTy, 1o
WU3MEHEHUIO CTENIEHEN OKHUCIICHHUS] XUMUYECKHUX 3JIEMEHTOB, 110 00pamumocmu, no
yuacmuio  Kamaausamopa,. DK30- W DHIAOTEPMUYECKHE  PEAKIUU.
Tepmoxumuueckue ypasHeHus.

Ilonamue o cxopocmu xumuueckou peaxyuu. Ilonamue o6 obpamumvix u
HeoOpamuMbIX Xumudeckux peaxyusx. IIonamue o 20MO2eHHbIX U 2emepo2eHHbIX
peaxyusx. Ilonamue o xumuueckom pasHogecuu. CmeweHue XumMuveckozo
pasnosgecus. DPaxmopwvl, GAUANOWUE HA CKOPOCMb XUMUYECKOU peakyuu U
NOJI0JICEHUE XUMUYECKO20 PABHOBECUS.

OKHCANTENbHO-BOCCTAHOBUTEbHBIE  PEAKIUH, OJCKTPOHHBIA  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HWCIOJIB30BAaHMEM  METOJA



3JIEKTPOHHOTO OanaHca.

Teopus AIEKTPOTUTHUECKON JTUCCOIIMAITUH. DNEKTPOIUTUYECKAS
JUCCOIMAIS. DIEKTPOIUTHl U HEINEKTpoJuThl. KaTtnonbl, anuonsl. Mexanusm
ouccoyuayuu 8ewecms ¢ PAasiuyHbIMU GUOAMU XUMuyeckou cesazu. llonamue o
cmeneHnu ouccoyuayuy. CUIbHBIC U CA0bIE AIEKTPOIUTHI.

Peakiiuu noHHoro oOMeHa. Y clioBus MPOTEKaHUs peaKkIuii HOHHOTO 0OMEHa
10 KoHia. [lonHble U COKpalEHHbIE UOHHBIE YpPaBHEHUsS peakiuid. XUMUYECKUe
CBOMCTBAa KHCJIOT, OCHOBAaHMH ® COJIEM B CBET€ TMPEACTABICHUA 00
aNeKTponuTUieckor nucconnanuu. Cpena pactBopa. KauecTBeHHbIE peakiuu Ha
KaTHOHBI ¥ aHWOHBI: XJIOPHI-, OpOMUI-, HOTUA-, CyIbdaT-, KapOoHAT-, CHIIMKAT-,
docdar- aHWOHBI; THIPOKCUA-WOHBI; KAaTHOHBI aMMOHHUS, MarHus, KaJbITus,
anmroMuHUs, xeneza (2+) u (3+), meau (2+), HUMHKA, TPUCYTCTBYIOIIUE B BOJHBIX
pacTBopax.

XHUMHUYECKHUI AKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMHU KPUCTAIUTMYECKUX
pPEmETOK HEOPraHMYEeCKUX BEIIECTB — METAIOB W HeMeTauioB (rpadura u
ayiMasza), CJIOKHBIX BEIIECTB (XJIOpUAA HATPHUA); HUCCIETOBAHHE 3aBUCUMOCTU
CKOPOCTH XHMMHYECKOM peakiMd OT BO3ACUCTBUS Pa3IUYHBIX  (PAKTOPOB;
UCCIIEZIOBAaHUE HJIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, MpPOIECCa TUCCOLUALMN
KHUCTIOT, Imejoued W coiei (BO3MOXKHO HCHOJIb30BAaHUE BHIEOMATEPUATIOB);
MIPOBEJICHUE OMBITOB, MILTIOCTPUPYIOMIUX MPU3HAKK MPOTEKAHUS PEeaKIMii HOHHOTO
oOMeHa (0Opa3oBaHHME OcCajika, BBIJICJICHUE raza, OOpa3oBaHUE BOJbI); OIBITOB,
WUTIOCTPUPYIONINX ~ MPUMEPHl  OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIN
(ropeHue, peakluu pas3lIoKEeHUs, COCTUHEHUS); paclo3HaBaHNE HEOPTaHMYECKHUX
BCIIECTB C TIOMONIBI0O KAYECTBEHHBIX pEaKIWii Ha HWOHBI, peIICHUE
AKCIIEPUMEHTAILHBIX 3a]1a4.

HemeTanssl 1 MX coeIMHEHUS

OO6mrast xapakTepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaJlaMH, HEMETaUIaMH — BOJOPOJIOM U KHCJIOPOJIOM,
wenouamu). Xaopoojgopon. CoysiHasg KHUCIOTa, XHUMHWYECKHE CBOIMCTBA,
nonyuenue, TpPUMEHEHUE. [lelicmseue Xaopa u X10po8o0opood HA OpP2AHUSM
yenosexa. BaxkHenme XJIOpUIbl U UX HaX0XKJICHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTePHbIC CTCTICHU OKUCIICHUSI.

CrpoeHue u pU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPhI.
AnnoTporiHbple MOAU(UKAIIMKA KUCIOPOJia U Cepbl. XUMUUYECKUE CBOMCTBA CEPBI
(B3aUMOJEUCTBUE C HemMemanlamy — BOJOPOAOM U KHUCIOPOJIOM, MeTallJlaMH,
KOHYEHMPUPOBAHHBIMU A30MHOU U cepHou Kucromamu). CepoBOJIOPOA: CTPOCHHE,
bu3nueckue W XUMUYECKHE CBOWCTBA (KUCJIOTHBIE W BOCCTAaHOBUTEIHHBIC
cBoicTBa). OKCUIBI cepbl KaK MPEICTABUTENN KUCIOTHBIX OKcuAoB. CepHas
KHCIIOTa: (PU3NYECKHE U XUMHYECKUE CBOMCTBA (00mue u cneruduyeckue). Comn
CEpHON KHCIIOTHI, KaYeCTBCHHAsI peakmus Ha cynbdaT-uoH. CepHHUCTas] KUCIOTA.
Xumuueckue peaxyuu, nedxcawjue 8 0CHO8e NPOMBIULIEHHO20 CNOCOOA NOJIYYEHUS



ceprou Kkucromul. Haxoxnaenue cepol U €€ coequHeHnid B npupoae. [Ipumenenue
CEpbl U €€ COCIMHEHUM B OBITY M B IMPOMBIIUIEHHOCTU. Xumuueckoe 3azpsa3HeHue
OKpydcaroweli cpedbl COeOUHEHUAMU cepbl (KUCIOMHble 00HCOU, 3d2ps3HEeHUe
6030yXa U 8000EMOB), CNOCOOBI €20 NPEOOMBPAUEHUSL.

OO6miast xapakTepucTuka 3MeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aToMOB a3oTa U (ocdopa, xapakTepHbIe CTETIEHU OKUCIICHUS.

A30T, pacrpocTpaHeHue B Mpupojie, PU3NUecKrue U XUMHUECKHE CBOMCTBA
(B3auMoOJIeHiCTBME C META/NIaMU U HEMETAJUIAaMH - KHCJIOPOJAOM M BOIOPOJIOM).
KpyroBopot a3ora B mpupoge. AMMuak: (uU3NYECKUe U XUMHUYECKUE CBOMCTBA
(oKHCcTIeHNe, OCHOBHBIE CBOMCTBA BOJAHOTO PacTBOpA), noJyYeHUue W MPUMEHEHHUE.
Conu aMMoOHMS: cOCTaB, (U3MYECKHE M XUMHUYECKHE CBOWCTBA (pa3ioKeHUE,
B3aMMOJICHCTBUE CO IeJloyamu), npuMeHeHue. KauecTBeHHass peakuusi Ha HMOHbI
aMMOHUS. A30THAasl KHCIIOTa, €€ (U3NYECKHEe U XUMUYECKHUE CBOMCTBa (00IIKE U
cnenuduueckue), noayuenue. Hutparsl (pasznokeHue). A30THUCTasi KHUCIOTA.
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpaJIbHBIX
ynoopeHuil. Xumuueckoe 3azpsazuenue okpyxcaouell cpedbl COeOUHeHUAMU A30ma
(Kuciommuule 002co0U, 3azpsazHenue 8030YXda, NOUBblL U B000EMOB).

dochop, amromponnvie moouguxayuu  gocgopa, buznUeckue U
XUMUYECKHE CBOMCTBa (B3aMMOJICMCTBHE C  MeETaUlaMd, HEMeTaJlJlaMH,
KOHYEHMPUPOBAHHbIMU a30muol u ceprou kucromamu). Oxcun docdopa (V),
oprodocopHas KUCIOTa: (U3HMYECKUE M XUMHUYECKHE CBOWCTBA, HOJIYYeHUe.
llonamue o munepanvHvix yoobpeHusx: Humpamsl u ¢hocghamol. I[lonsamue o
KOMNIeKCHbIX yO0oopenusx. OO0Imas xapakTepucTuka sjieMeHTOB [VA-rpynmsl.
OcoOeHHOCTH CTpOCHHsSI aTOMOB YIJepoJa © KpeMHHusA. BaneHTHOCTh W
XapaKkTepHble  CTETMEHM  OKHUCJICHHWS  aTOMOB  yrjiepoja W KPEMHHS.
PacnipocTpanenue yriepona B mpupo/ie, XapaKkTEepHbIE CTETIEHU OKHCICHUSI.

VYrnepoa, amnotponHbie Momaudukanuu (rpagut, amMas), (GU3HNYECKUEe U
XUMUYECKHE CBOMCTBA TIPOCTHIX BEIIECTB (B3aMMOJIEHCTBHE C METaJJIaMH,
HEMETAIJIaMH,  KOHYEHMPUPOBAHHBLIMU — A30MHOU U CEPHOU  KUCIOMAMU).
Ancopouus. KpyroBopor yriepona B mnpupoae. OKcuuabl —yriepoja, HX
dbusznUeckue U XMMHYECKUE CBOWCTBA, MOJIYYCHHE W MPUMEHEHUE, NEeHUCTBHE Ha
OpraHuM3M 4YeJlOBeKa. JKoro2uyeckue npoodiemvl, C843aHHblE C  OKCUOOM
yenepooa(lV);, eunomesa 2n100anbHO20 NOMeENieHUs KIUMAmMa, NAPHUKOBHIL
aghgpexm. YTONbHAS KUCTOTA U €€ COJIU, UX (PU3NYEeCKue U XUMUUYECKUEe CBONCTBA,
noayuyenue u npumernenue. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIUICHHOCTH U CEITECKOM
XO3SIMCTBE.

O6mue mpeacTaBieHuss 00 OCOOCHHOCTSIX COCTaBa M CTPOCHUS
OpPraHUYECKUX COCNWHEHUH yriepoia (Ha MpuMepe MeTaHa, ITHIEHA, dTaHOJa,
YKCYCHOM KHCHOTBI. MXx cocmas u xumuyeckoe cmpoeHue. Knaccuguxayus
opeanudeckux eeujecms. 1loHsATHE O OMOIOTHYECKU Ba)KHBIX BEIIECTBAX: JKUpaX,
Oenkax, yrieBojax — W UX POJIM B KU3HU 4eloBeka. MamepuanbHoe eOuHcmeo
OpP2aHUYECKUX U HEOP2AHUYECKUX COeOUHEHUII.

Kpemuuii, ero ¢Qusmueckue M XUMHUECKHE CBOICTBa (Ha mpHUMEpe
B3aMMOJCHCTBHUSI C METaJUIaMH W HEMETaJulaMHu), noJyueHue u TPUMEHEHHE.



Coeounenusn kpemuus 8 npupoode. Obwue npedcmasnenusi 06 oxcuoe kpemuus(lV)
u xpemuuesou kuciome. Cunuxamsl, @huauueckue u XumMuyeckue Cce0UCmaa,
nonyueHue U NpUMeHeHue 6 Oblmy, NPOMBIUIEHHOCMU (8 MeOUYUHCKOU,
91eKMPOHHOU, CMPOUmMeNbHOU U 0p.). Badichetiwiue cmpoumenvhble Mamepuaisl:
Kepamuka, Cmekao, yemenm, Oemon, owcenezobemon. I[Ipobremvl 6GezonacHoco
UCNONIL30BAHUSL CMPOUMETbHBIX MAMEPUANO8 8 NOBCEOHEGHOU HCUSHU.

XVUMHUYECKUH HKCTIEPUMEHT: U3y4eHHEe 00pa3lloB HEOPraHMUYECKUX BELIECTB,
CBOMCTB COJIIHOW KHCJIOTBHI; IPOBEJECHUE KAYECTBEHHBIX PEAKLIHUM HA XJIOPUA-
WOHBI W HaONIOJCHHWE TIPU3HAKOB WX IMPOTEKAHUS, OIBITH, OTPaKaIOUnue
bu3MYecCKne U XUMUYECKHE CBOWCTBA TaJOTEHOB M WX COCIUHEHHUH (BO3MOXKHO
UCIIOJIb30BaHNE BHJIEOMATEpUAOB); O3HAKOMJIEHHE C oOO0pa3lamMu XJIOpPHUIOB
(raJloreHuI0B); O3HAKOMJIEHHE ¢ oOpa3liamMu cepbl U €€ COCAUHECHUSIMU
(BO3BMOXKHO  HCIOJIb30BaHUE  BHUJEOMATEpUANIOB); HaAOJIOJEHUE  Mpoliecca
oOyrJIMBaHUsl caxapa MOJ JCHCTBUEM KOHIICHTPUPOBAHHOW CEPHON KHUCIOTHI,
U3YYCHUE XMMHUYECKUX CBOMCTB pa30aBICHHON CEpPHON KHUCIOTHI, MPOBEICHHE
KaueCTBEHHOM peaknuu Ha CcyiabaT-uoH W HaAOMIOJEHHE TMpU3HAKa €&
MPOTEKAHUsI;, O3HAKOMJICHHE ¢ (DPU3UYECKUMH CBOMCTBaMM a3ota, dochopa u ux
COCIMHEHHH (BO3MOXHO MCIIOJIb30BAaHUE BUICOMATEPUAIOB), 00pa3iiaMu a30THBIX
u ¢GochopHbIX yHOOpEHUi; MOIydYeHHEe amMMuaka M HW3YYEHHUE €ro CBOMCTB;
MPOBEICHUE KAaUeCTBEHHBIX peaKIuii Ha MOH aMMOHUS U (ochaT-uoH U U3ydeHue
IIPU3HAKOB HMX NPOTEKAHUS, B3aMMOJCHCTBUE KOHIIEHTPUPOBAHHOW Aa30THOM
KUCJIOTBI C MEJbI0 (BO3MOXXHO HCIOJIb30BAaHHE BHUJIEOMATEPHUATIOB); U3yUYCHHUE
MOJIeNIed KPUCTAJUIMYECKUX pPEmETOK anMasza, rpauTa; O3HAKOMIIEHUE C
MpOIECCOM  afcOpOLIMU  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHUBOTra3a; MOJYYEHUE YIJIEKUCIOTO Tra3a M HU3YYEHUE €ro
CBOMCTB; MPOBEJICHHE KAUYECTBEHHBIX pEaKIMii Ha KapOOHAT- U CUJIMKAT-UOHBI
Y U3yYCHHE TMPU3HAKOB HMX NPOTEKAHUS; O3HAKOMJIEHME C MNPOAYKIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH; PEUICHHE SKCIEPUMEHTAIbHBIX 33734 MO TEME
«BaxkHenIe HeMeTalIbl U UX COCIUHECHUS.

MetaJuibl U X COeJMHEHUS

OO0mass XxapakTepucTUKa XMMHYECKHX DJJIEMEHTOB — METAJJIOB Ha
OCHOBAaHMM MX II0JI0KEHUs B Ilepronnueckon cucreMe XMMUYECKHUX JJIEMEHTOB
. . MenneneeBa u ctpoeHus aroMoB. CTpoeHne MeTauioB. MeTtamnuueckas
CBSI3b U METAJUIMYECKAS] KPUCTAIIMYECKas PEETKA. DIEKTPOXUMHUYECKUN Psif
HanpsDKeHUW MetauioB. Dusnyeckne M XUMHUYECKUE CBOWCTBA METAJJIOB
(B3aMoOJE€CTBUE C KHUCJIOPOAOM, BOJOH, Kucinotamu). Obwue cnocobul
nonyyenuss memannog. llonamue o Koppo3uu Mmemanios, OCHOBHble CHOCOObI
3awumol ux om kopposuu. Cniasel (cmanv, wy2yH, OOPANOMUHUL, OPOH3A) U UX
npumeHeHue 8 6blmy U NPOMbIULIEHHOCU.

[Ilenounsle MeTAIUIBL: MOJIOKEHUE B [lepnoguueckoi cucTeEMe XUMUYECKUX
sanementoB JI. 1. MengeneeBa; ctpoeHne atoMoB. HaxoxmeHue B mpupoe.
duznyeckre U XUMUYECKUE CBOMCTBA (HAa mpuMepe Hatpus U Kanus). OKCuasl U
TUAPOKCUABI HATpus W Kanus. lIpuMeHeHue IIeNnoYHbIX METAUIOB M HX
COCIMHEHUM.



[[lenouyno3eMenbHbIE  METAJUIBI MAarHuii W KaJIbLUWW:  IOJIOKECHUE
B [leproanueckou cucreme xumudeckux syemMeHToB 1. 1. MenneneeBa; ctpoeHue
MX aTOMOB; Hax0kJAeHue B npupojae. u3znyeckue 1 XMMUYECKUE CBOKMCTBA MAarHus
U Kanpuuda. Baxseimue coeauHeHUs Kaiblus (OKCUJ, THUIPOKCH, COJIH).
Kécmrkocmub 60061 u cnocobbl eé ycmpaHeHus.

AmomuHuii: nojoxkeHue B Ilepuogmyeckoid cUCTEME  XHUMHUYECKHX
anemeHToB J[. I. MeHneneeBa; CTpO€HUE aroMa; HaXOXKIECHHUE B IPHUPO/IE.
du3nyecKne 1 XUMUYECKUE CBOMCTBA alfOMUHUSA. AMGPOTEpHBIE CBOWCTBA OKCHA
U TUAPOKCHUA ATIOMUHUS.

Keneso: nonoxenue B llepuoguueckoi cUCTeME XMMHYECKUX 3JIEMEHTOB
J. . Menneneesa; cTpoeHue aroma; HaxXOXKJICHHE B mpupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA Xkeje3a (B3aUMOJICUCTBHE C METaJUIaMH, KUCIOTaMU U
cossimu). Oxcupapl, ruapokcuasl u conu xkene3a(ll) m xenmesza(Ill): cocras,
CBOWICTBA U NOJIyYEHUeE.

XHMMHUUYECKHI OKCIIEPUMEHT: O3HAKOMJICHHE ¢ oO0paslilaMd METaUIOB U
CIUTABOB, WX (DU3MYECKUMHU CBOMCTBAMHU; H3YyUYCHHUE pPE3YJIbTATOB KOPPO3UU
METauioB  (BO3MOXHO  HCIIOJIb30BaHHWE  BUJEOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICUCTBUS OKCHJIa KaJbIlMs M HATPHUS C BOJON (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB); HCCIEIOBAHUE CBOWMCTB KECTKOW BOJBI; MpOLECCAa TOPEHUs
Kese3a B KUCIOopoJie (BO3MOXKHO HMCIOJB30BaHUE BHUIEOMATEPHANIOB); TPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX pPEaKIMil Ha HOHBI (MarHus, KajblUs, aJTIOMHUHUS,
uunka, xeneza(ll) u xenesza(lll), meau(ll)); nabmoneHue U onMcaHue MPOILIECCOB
OKpalllMBaHMUs I[JJAMCHUM HWOHAMU HATpUs, Kaiusd W Kajdblus (BO3MOXHO
UCIIOJB30BaHUE  BUJIEOMATEPUATIOB); UCCIEJOBaHUE aM(OTEPHBIX CBOMCTB
TUAPOKCUA aTIOMUHUS M THAPOKCHAA IIMHKA; PEHIEHHUE SKCIEePUMEHTAIBHBIX
3aja4 1o teMe «BaxkHelmme MeTaniabl 1 UX COCIUHEHUSY .

Xumus u okpyxcarowasn cpeoa

Hoesvie mamepuanot u mexnonoeuu. Bewecmea u mamepuanvl 8
NOBCEOHEBHOU JCU3HU YeNloseKd. Xumusi u 300posve. bezonachnoe ucnonvsosanue
gewecms U xXumuueckux peaxkyuu 6 owimy. llepeas nomowp npu XumuuecKux
oorcocax u ompasnenusax. OCHO8bI IKONOSUUECKOU 2pamomHocmu. Xumuueckoe
3aeps3HenUe OKpydcalowell cpeovl (npedenvHas O0nyCmumds KOHYEHMpPayusl
sewecms — I1J]K). Ponb xumuu 6 pewieHuu 3K0102uteckux npooiem.

Ilpupoonvie ucmoyHuxu yeneeo00po0os (yeoib, NpupooHbvlll 2as, Heghmy),
NPOOYKMbL UX NepepabdomKuU, ux poib 8 Obimy U NPOMbIULIEHHOCTU.

Xumuueckuil dKCnepumMeHm: usyuyeHue o00pa3yo8 mamepuanos (cmekio,
CNIABbL MEMATLIO08, NOIUMEDPHBIE MAMEPUATbL).

MeknpeaMeTHbIE CBSI3H

Peanuzanus MexXnpenMETHBIX CBSI3ed MpU M3yYEHUU XUMUU B 9 kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHSATUH, TAK U MOHATUM, SIBJIIOIINXCS CUCTEMHBIMU ISl OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHbBIE TIOHSTHS: HAYYHBIM (DaKT, TUIIOTE3a, 3aKOH,



TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalusi, MEepUOAUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJICIMPOBAHUE, W3MEPEHHUE, MOJEJb, SIBICHHUE, MapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dwuszuka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUYCCKUI 3apsiji, MPOBOJHUKH,
MOJYTIPOBOJTHUKY, AWDJCKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIOo, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, paCTBOP, pACTBOPUMOCTh, KPUCTAJINICCKAs
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorust: gorocunres, apixanue, 6uocdepa, IKOCHUCTEMa, MHUHEpPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocpepa, MUHEpalbl, TOPHBIE IOPOJBI,
M0JIE3HBIE UCKOIIAeMBbI€, TOTITUBO, BOAHBIE PECYPCHI.

BrinoJiHeHHe NPAKTHYECKHUX PadoT

[Ipu mpoBeneHUH MPAKTUYECKOW pabOThl KaXAbld €€ ATal BBIMOJHSAETCA
oOyuarorumucs ¢ 3I1P BMecte ¢ yuutenem u moj ero pykoBoactBoMm. Ha mocke
00s13aTEIbHO BBIBEIIUBAIOTCS MPaBUIIa TEXHUKU 0€30MMaCHOCTH, COOTBETCTBYIOIIHE
JTAHHOMY BHJy paOOThI, JAaeTCsl MpaBWIbHAsS 3aluch (POPMYI U yKa3bIBAETCS 11€Jb
npoBeneHust padbotTel. [lpu HEOOXOTUMOCTH JAeTCs BU3YaJIbHBIM aIrOpUTM
BBITIOJTHEHUS  3aJlaHusl. OJTO  CIOCOOCTBYET OCO3HAHUIO  OOyYarolmMMUCS
BBITIOJIHSIEMBIX JEUCTBUN U TIOJIYYEHHOTO PE3yJIbTaTa.

IIpumMepHbIe KOHTPOJIbLHO-U3MEPUTEIbHbIE MATEPHAJIBI 10 XHMUH

Jlnis opranu3aiuy MpOBEPKH, ydeTa U KOHTPOJISA 3HAHUHM O0YyJaromuxcs Mo
IpeaIMeTy MPEAYCMOTPEHBI KOHTPOJBHBIE PAOOTHI, CAMOCTOSTEIbHBIE PAOOTHI,
3a4eThl, MPAKTUYECKUE paboThl, TecTupoBaHue. OIHUM K3 METOJOB KOHTPOJIS
pe3ynbTatoB 00ydeHus: oOyuaromuxcs ¢ 3[1P sBasieTcs MeTo1 MOTMBapUATUBHOTO
HKCIIPECC-TECTUPOBAHUS C KOHCTPYUPYEMBIMU OTBETaMH. Ero OTIMYMUTENbHBIMU
yepTaMH SIBIISIFOTCSL  ONEPATHUBHOCTh, BBICOKAs CTENEHb WHIUBHAyaTU3alAN
3HAHWM, CPAaBHUTEIHHO Majble 3aTpaThl BPEMEHHM W TpyJa Ha MPOBEPKY OTBETOB
00yJaroIMXcsl.

st obyuqaroruxcst ¢ 3[1P Bo3MokHO M3MeHeHHne (HOPMYITUPOBKHU 3aaHHMA
Ha «TOLIArOBYIO», aJanTalus MpeaiaraeMoro oOydaromeMycss TEeCTOBOTO
(KOHTPOJBLHO-OIICHOYHOT0) MaTepuaia: HCIOJb30BAHUE YCTHBIX U MUCHhMEHHBIX
WHCTPYKIUH, YMOPOIICHUE JUIMHHBIX CJIOXKHBIX (OPMYIUPOBOK HWHCTPYKITUH,
pelieHre ¢ Omopod Ha anropuTM, oOpasel, HCIOIb30BAHUE CIPABOYHOU
uHpopManuu.

[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUWA YUEBHOI'O ITIPEJIMETA
«XNUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

B nenom pesynbrarsl ocBoeHus obyqarommmucs ¢ 3[1P yuebnoro mpenmera
«XUMHA» TOJDKHBI COBIAAATh C pe3yJbTaTaMH MPUMEPHON paboueil mporpaMMel



OCHOBHOTO 00111eT0 00pa3oBanusi. Hanbosnee 3HaYUMBIMU SBIISIOTCS

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBAallUg K OOY4YEHHIO M  LEJICHAIIPaBICHHON  IO3HABATEJIbHOM
NESTEIIbHOCTH;

YCTaHOBKA Ha OCMBICIIEHUE JIUYHOTO OIbITA, HAOIIOAEHNUN 32 XUMUYECKUMHU
IKCIIEPUMEHTAMU;

OpHUEHTAIMsI Ha TPaBUJa MHAWBUIYATFHOTO U KOJJIEKTUBHOTO OE30MacHOTO
MOBEACHUS NP B3aUMOJCHCTBUU C XMMUYECKUMU BELIECTBAMHU U COETMHEHUSIMU;

MpakTHUecKoe M3ydeHue mnpodeccuit M Tpyaa pa3iuyHOro poAa, B TOM
YUCJI€ HAa OCHOBE NPHUMEHEHHUS HM3y4aeMOIo NPEIMETHOrO 3HaHWs (Hampumep,
7a00paHT XUMHYECKOTO aHAJIN3a);

YBaXXEHUE K TPYly U pe3yjbTaTaM TPYAOBOU NEATEIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY IIOCTPOCHHIO JAJIbHEWIIECH WHIWBUAYaIbHOU
TPAaeKTOPUM OOpa30BaHHUS Ha OCHOBE OPHUEHTHUPOBKM B Mupe mnpodeccuil u
1po(heCcCUOHANIBHBIX MPEANOYTEHUH, YBAXKUTEIBLHOIO OTHOIIIEHUS K TPYY;

OCO3HaHUE CBOEro TMOBENECHMS C TOYKM 3pEHHsSI ONACHOCTH WIIU
0€301acHOCTH I ce0s WM AJIs1 OKPY KAIOIINX;

OCHOBBI JKOJIOTMYECKOW KYJIBTYpbl, COOTBETCTBYIOLLIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTMUECKOTO MBILIUICHHUS, HPUOOPETEHUE OIbITa SKOJIOTMYECKU
OpPUEHTHUPOBAHHOM MPAKTHYECKOU NEATETbHOCTH B )KU3HEHHBIX CUTYyaIUsX;

OCO3HaHMWE MOCJIECTBUA M HENPUITHE BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOTOJIsl, HAPKOTHUKOB, KYpEHHs]) WU HHBIX (opM Bpena st (PU3HUECKOro H
MICUXUYECKOTO 3[]0POBBS;

MPUHATHE PEIIEHUH B JKU3HEHHOM CHTyalUM Ha OCHOBE IIepeHoca
MOJIYYEHHBIX B XOJ€ OOY4YEHUs 3HAaHWM B aKTyaJlbHYIO0 CHUTYallMIO, BOCIOJHSITH
nedunut nadopmanuy;

FOTOBHOCTh OTOMpaTb M UCHOJb30BaTh HYXKHYIO HH(GOpMaLuiO B
COOTBETCTBUM C KOHTEKCTOM JKM3HEHHOM CUTYallNH.

METAIIPEAMETHBIE PE3YJIBTATBI

Osnaoenue YHUBEPCATbHBIMU YyueoHvIMuU no3Hasame1bHbIMU
oelicmeuamu:

BBISIBJISITH IPUYUHBI U CJICICTBUS MTPOCTHIX XUMUUYECKUX SIBJICHUM;

OCYILIECTBIISATh CpaBHEHHE, KIaCCU(DUKAIMIO XUMHUYECKHUX BEIIECTB 10
3a/ITAaHHBIM OCHOBAHUSM M KPUTEPUSIM JIJIsl YKa3aHHBIX JIOTHYECKUX OTEpaIui;

CTPOUThH JIOTMYECKOE CYXKJICHHE TIOCEe IMPEIBApPUTEIIHHOTO aHaJIN3a,
BKJIIOUAIOIIIEE YCTAHOBJICHUE TPUYMHHO-CJICICTBEHHBIX CBS3EH;

BBISBJISITH A€UIIMTHI UHPOPMAITUH, JaHHBIX, HEOOXOIUMBIX ISl PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

mpeoOpa3oBbIBaTh MWHGOPMAIMIO W3 OJIHOTO BHAA B Jpyroil (Tabmuiyy B
TEKCT U Tp.);

co37aBaTh, MPUMEHATh U MPE0oOPa30BHIBATh 3HAKM W CHUMBOJIBI, MOJEIU U
CXEMBI JUTsI pelieHUsT y4eOHBIX U TT03HABATEIBHBIX 33124 C TIOMOIIBIO M€1arora;

C TMOMOIIBI TNeJarora IPOBOJUTh XUMHYECKUN OIBIT, HECIOXKHBIN



OKCIIEPUMEHT, JJIS YCTAHOBJICHUSI OCOOEHHOCTEH OOBEKTa W3ydeHUs, MPUIHNHHO-
CJICJICTBEHHBIX CBSI3€l U 3aBUCHUMOCTE 00BEKTOB MEXKTy COOOM;

C TIOMOIIIBIO TE/Iarora Wik CaMOCTOSITEIBHO (GOPMYIHPOBaTh 0000IICHUS U
BBIBO/IBI 110 pe3yJIbTaTaM IPOBEACHHOIO HAOJI0ICHUS, OTIBITA,

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHUMHYECKUX IIPOIIECCOB U HUX
MOCJICACTBUS,

UCKaTh WM 0TOMpaTh MHGOPMAIIUIO WIIM JIaHHBIC U3 UCTOYHUKOB C YUETOM
MPEIOKEHHOW YUeOHOM 3a/1auu U 3a/IaHHBIX KPUTEPUEB.

Osnadenue  YHUBEPCAIbHLIMU  YUEOHbLIMU KOMMYHUKAMUBHBIMU
oelicmeuamu:

OpraHU30BbIBATh YUEOHOE B3aUMOJICHMCTBHUE B rpymnmne (OmnpenaeisTh ollue
LEJH, PaCIPEAeIISITh PO, JOTOBAPUBATHLCS APYT C APYTOM U T. 11.).

C TIOMONIBIO TMeJarora WM CaMOCTOSATEIbHO COCTaBJISITh YCTHBIE U
MACbMEHHBIE TEKCThl C HCIOJIb30BAHUEM WLIFOCTPATUBHBIX MATEPUANIOB IS
BBICTYIUICHUS MEPE]l Ay AUTOPHEL;

OpraHU30BbIBaTh Y4eOHOE COTPYAHHUYECTBO U COBMECTHYIO JIESITEIBLHOCTH C
YUUTEJIEM U CBEPCTHUKAMU; pabOTaTh WHIWBUIYAJIbHO U B TPYMIE: HAXOJIUTh
oO1ee pelieHue U paspeniath KOHGIMKTH Ha OCHOBE COTJIACOBAHUS MO3UIUN U
ydeTa UHTepecoB; (hOpMYIUPOBATh, APTYMEHTUPOBATh U OTCTAWBATh CBOE MHEHHE;

OIICHMBATh KaueCTBO CBOEro BKJaJa B OOIIMUA MPOAYKT, MPUHUMATH U
pa3ieniaTh OTBETCTBEHHOCTh U MPOSIBISATh TOTOBHOCTh K MPEAOCTABICHUIO OTUETa
nepes rpyImion.

Oe¢nadenue yHugepcaibHblMu y4eOHbIMU PeCYIAMUCHBIMU OCUCH GUAMU:

oOHapyxuBaTh U (HOPMYIHPOBaTh y4eOHYIO MPOOJIEMy, ONPEACIiTh IEb
y4eOHOM eI TENHHOCTH;

BJIaJICTh OCHOBAaMU CAMOKOHTPOJISI, CaMOOIICHKH, MPUHSATUS PEIICHUN U
OCYIIECTBJICHUS OCO3HAHHOTO BbIOOpa B Yy4yeOHOM U  TO3HABATEILHOMN
JEATEIIbHOCTH;

COOTHOCHUTh CBOM JICUCTBUS C INIAHUPYEMBIMU PE3YyJIbTATAMU, OCYILECTBIISITh
KOHTPOJIb CBOEU JIEATEIIbBHOCTH B MPOLIECCE JOCTUKEHUS Pe3yJIbTaTa, ONpEeaesiTh
CrocoObl  JIEUCTBUM B pamMKax TMPEMIOKEHHBIX YCIOBUW U TpeOOBaHUA,
KOPPEKTUPOBATh CBOU JAEHUCTBUSA B COOTBETCTBUU C U3MEHSIOIIEHCSA CUTyallUE;

JaBaTh aJICKBaTHYIO OLIEHKY CUTYallMU U MIPEAJiarath IJIaH €€ U3MECHECHUS;

NpeABUIECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh TIPU PEIICHUH
y4eOHOM 3a71a4u;

MOHUMATh TPUYMHBI, IO KOTOPHIM HE OBLIT IOCTUTHYT TPEOYEeMbIi pe3ysbTaT
JEATEIIbHOCTH, ONPEACIATh MMO3UTUBHBIE U3MEHEHUSI U HaIlpaBJeHuUs, TpeOyrolme
nanbHeie padoThl;

OCO3HAHHO OTHOCHUTBLCS K APYTrOMY YEJIOBEKY, €r0 MHEHHUIO.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 00S3aTEIBHOTO
COJEpKaHUsl, YCTAHOBJICHHOTO JAaHHOM MpHUMEpHOW pabouell MporpaMmoH,
BBIICTISIIOT: HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOObI JEHCTBUI, crienu(uyecKue ams
yueOHOro mpenMera «XUMUS», BUIbl JACITEIBHOCTH MO TMOJYYEHUIO HOBOTO



3HAHWS, €r0 WHTEPIpETaIy, MPeoOpa30BaHUI0 W MPUMEHEHUIO B Pa3IMYHBIX
y4€OHBIX U HOBBIX CUTYyaIUsX:

o MPEACTABICHUE O 3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SBJICHUMN
IPUPObI, TOHUMAaHUE OOBEKTUBHON 3HAUMMOCTH OCHOB XMMHUYECKON HAyKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa OOIIel KyJbTypbhl H
MPAKTUYECKON JESATEILHOCTH YEJIOBEKa B YCIOBHUSIX COBPEMEHHOIO OOIIECTBA;
IMOHMMAaHHE MECTA XUMHUHU CPEIU IPYTUX €CTECTBEHHBIX HAYK;

o BJIAJICHUE OCHOBAMHM NOHATUHMHOIO amnmapara U CHMBOJUYECKOTO
S3bIKA XUMUU JUISI COCTABJICHHS (HOPMYJT HEOPTaHWYECKUX BEIIECTB, YpPaBHEHUU
XUMUYECKUX peakinii (C Omopod Ha aNropuT™M Y4YeOHBIX JIEWCTBHIL); BIllaJleHUE
ocHoBamH xumuyeckod HomeHkiaTypel (IUPAC u TpuBuanibHOW) U yMeHHE
UCIIOJIb30BaTh €€ JUIg pelIeHHs] y4eOHO-TIO3HABATENbHBIX 3aJa4 C TMOMOIIBIO
YUUTENISl; YMEHUE HUCIOJIb30BaTh MOJIENHU Jisi OOBSACHEHHS CTPOCHHUS aTOMOB U
MOJIEKYJI [10 AJITOPUTMY C OIIOPOM HA OIPECIICHUS,

o IPEJICTABJICHUE O CHUCTEME XHMUYECKHMX 3HAaHUM U YMEHUE C
MMOMOIIBIO YUUTENS MPUMEHATh CUCTEMY XMUMUYECKUX 3HAHUMW U1 YCTAHOBJICHUSA
B3aMMOCBSI3€M MEXy U3YYEHHBIM MATEPUAIIOM U MPU MOITYUYEHUN HOBBIX 3HAHWU,
a TaK)Ke B MPOIIECCE BBIMOJHEHUS YU€OHBIX 3a/IaHUI U TIpU paboTe C UCTOUHUKAMU
XUMHUYECKON nH(OpMaLNK, KOTOpasi BKJIIOYACT:

BAKHEUIINE XUMHUECKUE MTOHATHS: XUMHUUECKUN AIIEMEHT, aTOM, MOJIEKYJIa,
BEIIIECTBO, MPOCTOE U CIIOXKHOE BEIIECTBO, OJHOPOJHAS U HEOJHOPOJHAs CMEChH,
OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIpHAs MAacChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIPHBIA 00BeM, OKCHJ, KICJIOTa, OCHOBaHHUE, COJIb (CPeIHsA),
XUMHUYECKasl peaklMs, PEaKIMu COCIUHECHUS, PEaKUUU PA3JI0KEHUS, peaKuu
3aMEIICHUs, pPEaKIuu OoOMeHa, TerIoBod d(PGEeKT peakiuu, HSK30- U
SHJIOTEPMHUYECKUE PEAKIIUM, PACTBOP, MAcCOBask N0 XUMHUYECKOrO 3JIEMEHTa B
COEIMHEHUHN, MACcCOBasl J10JIs1 U MPOLECHTHAs KOHUECHTPAIMs BEMIECTBA B PaCTBOPE,
SAIpO aToMa, JJIEKTPUUYECKUI CJIOW aToma, aTOMHas OpOuTalb, paguyc aTroma,
BAJICHTHOCTb, CTEIIEHb OKUCIICHUSI, XUMUYECKas CBSI3b, JIEKTPOOTPULIATENBLHOCTb,
MOJISIPHAS] U HEMOJISIPHAS KOBAJICHTHAS CBSI3b, MOHHAS CBSI3b, METAJNINYECKAS CBS3b,
KpUCTAJTMYECKasl pelieTka (aToMHas, UOHHAs, METaJTMYecKasi, MOJEKYJsIpHas),
WOH, KAaTHUOH, AaHWOH, OJJEKTPOJHUT W HE DIJIEKTPOJIUT, DICKTPOJIUTHUYECKAS
JUCCOIIMAITUS, PEAKIMd HMOHHOTO OOMEHa, OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIC
pEaKUHUM, OKHUCIUTEIb W BOCCTAHOBUTEINIb, OKHUCICHHUE UM BOCCTAHOBJICHHE,
AJIEKTPOJIN3, XUMHUYECKOE DPaBHOBECHE, OOpaTUMble M HEOOpaTUMBIC PEaAKIUH,
CKOPOCTh XMMHYECKOW PpEAKLMH, KaTaau3aTop, MNPEeAEeabHO JONMyCTUMas
koHueHTpamus (I11K), koppo3ust MmeTamioB, CILUIaBHI;

OCHOBOIIOJIArarOIIMe  3aKOHbl XUMHH: 3aKOH COXPAaHEHUS  Macchl,
ITepuomnueckun 3axkoH [l. 1. MenaeneeBa, 3aKOH IMOCTOSIHCTBA COCTaBa, 3aKOH
ABorazapo;

TEOPUU XUMHUH: AaTOMHO-MOJIEKYJISIPHASI TEOPUSI, TEOPUS DJICKTPOITUTUUECKON
JVCCOLUMALNKM, & TAKXKE MNPEACTABICHUS O HAYyYHBIX METOAAaX IO3HAHUS, B TOM
YUCJIE IKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX METOAAX MCCIENOBAHUS BELIECTB U
W3YYEHHS] XUMUYECKUX PEAKIUN;



o IpECTaBICHUE O IEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AJIEMEHTOB (paJilyC aToMa, 3JIEKTPOOTPULIATENTLHOCTh), MPOCTBIX U CIOXKHBIX
BEIIECTB OT IMOJOXKEHUS »3JieMeHTOB B Ilepumomunueckoid cucreme (B MalbIxX
NepuoJiax M TJIaBHBIX MOATPYINAax) U AJIEKTPOHHOIO CTPOCHUSI aToMa; yMEHUE
OOBSCHATH CBSI3b MOJIOKEHUS d7eMeHTa B [lepuoanueckoil cucreMe ¢ YuCIOBBIMU
XapaKTePUCTHUKAMHU CTPOEHUS aTOMOB XHMHUYECKUX AJIEMEHTOB (COCTaB M 3apsin
aapa, oOmiee YHCIO  DJIEKTPOHOB),  paclpeiieieHHeM  DJIEKTPOHOB IO
HHEPreTHYECKUM YpPOBHSM aTOMOB MEPBBIX TPEX MEPUOJIOB, KA W KaJbIIHs;
KJIACCU(PUIIMPOBATh XUMUYECKHME DIIEMEHTHI C OMNOpPOM Ha  OINpeAeseHUs
bu3znyecKoro cMpicia HU(POBBIX JAHHBIX MEPUOINYECKON TaOIUIIbI;

o YMEHHE KJIaCCHU(PHUIIMPOBATH XUMHUECKHUE dJIEMEHTHI, HEOPTaHMUECKUE
BELIECTBA U XUMUYECKUE PEAKIUU C OMOPOM Ha CXEMBbI; ONPEAENSITh BaJICHTHOCTh
U CTENEHb OKUCICHHSI XMMHUYECKHUX 3JEMEHTOB, BHJI XMUMUYECKOW CBS3M U TUI
KPUCTAJLIMYECKON CTPYKTYpPhl B COCIMHEHUSX, 3apsijl HWOHA, XapaKTep Cpelsl B
BOJIHBIX pacCTBOpax BEIIECTB (KHCIOT, OCHOBAHUM), OKHCIUTENb U BOCCTAHOBUTEIb
10 aJIrOPUTMY YU€OHBIX JICHCTBUIA;

o YMEHHE XapaKTepu30BaTb C OMOpPOM Ha cxeMy (QU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB (KHUCIOPOA, O30H, BOJIOPOA, Tpadur,
anmas, KpeMHUi, a3oT, ¢ocdop, cepa, XJIop, HATPUM, Kaluil, MarHui, KaJbIUH,
AIIFOMMHMM, KEJIe30) U CIOXHBIX BEIIECTB, B TOM YHCIIE UX BOAHBIX PacTBOPOB
(BoJa, aMMHaK, XJIOPOBOJOPOJI, CEPOBOJIOPOJ, OKCHJIIBI U TUIPOKCHUBl METAIJIOB
| - I[TA rpynn, amomunus, meau (II), nunka, xenesa (11 u I11), okcuast yraepoaa (11
u IV), kpemnaus (IV), azora u docdopa (IIl u V), cepet (IV u VI), cepuucras,
CepHasi, a30THCTasl, a30THasA, (ocpopHas, yrojpHas, KpEMHHEBAsI KHUCIOTAa U UX
COJIM); ONIUCHIBATD C OTOPOM Ha IJIaH U KJIIOUEBbIE CJIOBA; YMEHUE TPOrHO3UPOBATh
U XapaKTeprU30BaTh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX COCTaBa M CTPOCHUS
mociie MPeIBAPUTEIILHOTO aHaIM3a TOJ PYKOBOJCTBOM Tielarora, MpUMEHEHHUE
BEIIECTB B 3aBUCUMOCTH OT MX CBOWCTB, BO3MOXKHOCTh MPOTEKAHUS XUMHUYECKHIX
NpEBpaICHUI B pPa3jMYHBIX YCJIOBUAX, BIUSHUE BEIIECTB M XHUMHUYECKHX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA M OKPYKAIOIIYIO IPUPOAHYIO CPENY;

o YMEHHUE COCTaBJATH 10 00paslly, CXeMe, alrOpuTMy Y4YeOHBIX
JEWCTBUN MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHHS PEaKIUi (B TOM YHUCIE peakiui
MOHHOT'O oOMeHa 151 OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX peakiuii),

WIUTIOCTPUPYIOIIMX ~ XUMHYCCKHE  CBOWCTBA  M3YYCHHBIX  KJIacCOB / rpymm
HEOPTaHWYECKUX  BEIIECTB, a TaKKe MOATBEPKIAIONUX T'CHETUYECKYIO
B3aMMOCBSI3b MEXKTY HUMU;

o YMEHHUE BBIYHCIATH OTHOCHTEIBHYIO MOJICKYJSAPHYIO W MOJIIPHYIO
MacChl BEIIECTB, MAacCCOBYIO JOJIO XHUMHYECKOTO OJJIEMEHTa B COCIWHCHHH,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, KOJIMUECTBO BEIIECTBA U €ro Maccy, 00bEM
ra3oB C OIopoit Ha 001IMe HOPMYJIIbI; YMEHHE TPOBOIUTH PACUETHI 10 YPABHEHUSIM
XUMUYECKUX PEaKIUi MU HAXOAWTh KOJIMYECTBO BEIIECTBA, OOBEM U MaccCy
pPEareHToOB WM MPOAYKTOB PEAKIMH C OMOpPOoi Ha oOpasell, aaropuTM ydeOHBIX
JICHCTBUM;



o BJIJICHUE OCHOBHBIMH METOJIaMU HAYYHOTO TO3HaHUs (HAOJIOeHNE,
U3MEpPEHHE, OKCICPUMEHT, MOJCIUPOBAHNE) TP M3YyUYEHUU BEIIECTB U
XAMHYECKUX SIBJICHUH C OMOPOH Ha aJIrOpUTM YYEOHBIX JEHCTBUH; yMEHHUE
chopMyIupoBaTh TPOOJIEMy W MPEIIOKHTh MYTH €€ PEIICHUS C TOMOIIBIO
mejarora; 3HaHWE OCHOB O€30macHOW paboThl C XMMHUYECKHMHU BEIIECTBAMH,
XUMHUYECKOHN MOCYAO0U U JaO0OPaTOPHBIM 000PYAOBaHUEM;

o HAJIMYME TPAKTUYCCKUX HABBIKOB IJIAHUPOBAHHS U OCYIICCTBICHUS
CIICIYIONUX XUMUYECKUX DJKCIEPUMEHTOB II07] PYKOBOJCTBOM YYHUTENIS C
0OCY>KIIeHHEM I1aHa paboThl MM COCTABICHHUEM TaOIHIIbL:

U3y4eHUE U ONMCcaHne PU3NIECKUX CBOICTB BEIECTB;

O3HaKOMJICHHE C PU3UICCKUMH H XUMHUYECKUMH SBIICHUSMU;

OTIBITHI, WJUTFOCTPUPYIOLTUE TPU3HAKH MPOTEKAHUS XUMUYECKUX PEAKIUH;

U3y4eHUE CIIOCOO0B pa3zesieHus: CMeceil;

MOJIyYeHHE KUCIIOPO/Ia U U3YUEHUE €ro CBOMCTB;

HOJIyYE€HUE BOJOPO/Ia U U3yUEHHUE €r0 CBOWCTB;

MOJTyYeHHUE YTJIEKUCIIOTO Ta3a U U3yUYEHUE er0 CBOWCTB;

MOJydYeHHEe aMMHUaKa 1 U3y4eHHe ero CBOMCTB;

IPUTOTOBJIICHUE  PACTBOPOB  C  ONPENEIICHHOW  MAacCOBOM  JOJIEU
pPacTBOPEHHOTO BEIIECTBA;

HCCJIEIOBAaHNE U OMHCAHHE CBOMCTB HEOPTAaHMYECKUX BEILIECTB Pa3IHMUHBIX
KJIACCOB;

NpUMEHEHUE UHIMKATOPOB (JTaKMyca, MEeTUJIOpanka 1 peHondraienHa) ais
OTIpEJICIICHHS XapaKTepa CPelbl B paCTBOPaX KUCIIOT U IIEJIOUECH;

U3YYCHHE B3aMMOJICUCTBHSI KUCIOT C MeETaJIaMU, OKCHUJaMU METaJlIOB,
pPacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMH;

MOJIyY€HHE HEPACTBOPUMBIX OCHOBAHHIA;

BBITECHEHHUE OJTHOTO METajllia IPYTUM U3 PacTBOpaA COJIH;

UCCleI0BaHne aM(POTEPHBIX CBONCTB TMAPOKCU/IOB ATFOMUHUS U 1TUHKA;

pellIeHrne OKCIePUMEHTAIBHBIX 3amad 1Mo TemMe «OCHOBHBIE KIIACCHI
HEOPTaHUYECKUX COSTMHEHUN,

pelIeHre DOKCIEPUMEHTANBHBIX 3alad 10 TeMe «DIEKTPOIUTHYECKas
JTUCCOLIAITUSY,;

pEIICHUE AKCIIEPUMEHTAIBHBIX 3a7a4d Mo TeMe «BakHelme HeMeTalIbl |
WX COCTUHEHUSY;

perIeHre dKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BakHelIne MeTauTbl U UX
COCIIMHCHUS;

XUMUYECKUE DKCIEPUMEHTHI, WIJUTIOCTPUPYIONIHME TPU3HAKKA TMPOTEKAHUS
peaKIuii HOHHOTO 0OMEHa;

KaueCTBCHHBIC PEAKIIMU Ha MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HOHBIL:
xjopua-, opomua-, monua-, cynbdar-, pocdar-, kapboHar-, CUIMKAT-aHUOHBI,
THIPOKCUI-UOHBI, KATHOHBI aMMOHHSI, MarHusi, KaJbIUs, aJFlOMHHHNS, jkese3a (2+)
u xenesa (3+), meau (2+), IMHKa;

YMEHHE TPEACTABIATh PE3YJNbTaThl JKCIEPUMEHTAa B (OpME BBIBOJIOB,
JI0Ka3aTeNbCTB, TPa(UKOB U TAaOIUI] U BBISBIISATH SMIIUPUIECCKIE 3aKOHOMEPHOCTH;



o BIAJICHUE TpaBUjaMu O€30MacHOTO OOpalieHus C BEIIECTBAMH,
UCTIOJIb3YEMBIMU B TMIOBCEAHEBHON KU3HH, a TAK)KE MPABUIIAMH TTOBEICHHS B IICIIAX
cOepeKeHUs 370POBbsI M OKPYXKAIOIICH MPUPOTHON Cpeibl; MOHUMAaHHE Bpena
(omacHOCTH) BO3ACHCTBHSI Ha JKHUBBIE OPTaHU3MBI ONPEICICHHBIX BEIIECTB, a
TaKk)Ke CIOCOOOB yYMEHBIIIEHUS W TMPEAOTBPAIICHUS WX BPETHOTO BO3JICHCTBUS;
NTOHMMAaHWEe 3HAYCHUS )KUPOB, OCIIKOB, YIJICBOIOB JIJISl OPTaHW3Ma YCIIOBEKA;

o BJIQJICHNC OCHOBAMH XHWMHYECKOW TI'PaMOTHOCTH, BKIIFOUYAIOMICH
YMEHHE IPaBWIBHO WCIOJIh30BaTh M3yYCHHBIC BEIICCTBA M MaTepHaIbl (B TOM
quclie, MAHEPAJIbHbIC YI0OpPCHHS, METAUIBl M CIUIABBI, TMPOAYKTHI HepepadOTKH
IIPUPOJTHBIX UCTOYHUKOB YTIICBOIOPOAOB (YIJIsl, MPUPOIHOTO ra3a, HeTH) B OBITY,
CEIbCKOM  XO3SHCTBE, Ha TMPOU3BOJCTBE; YMEHUE MPHUBOIUTH IPUMEPHI
NIPABIJILHOTO MCIIOJIH30BAHMSI U3YUCHHBIX BEIIECTB U MaTCPHAIOB;

o YMCHHE YCTaHABJIMBATh CBSI3W MEXAY pealbHO HaOII0IaeMBIMU
XUMHYCCKHUMH SIBJICHUSMH M TPOIECCAMH, IPOUCXOAINIMMH B Makpo- H
MUKPOMHpPE, OOBSICHATH NPHYUHBI ~ MHOTOOOpas3uWsl  BEIISCTB;  yMCHHUE
UHTCTPUPOBATH XUMUYCCKUE 3HAHUS CO 3HAHUSAMH JIPYTUX YUYCOHBIX MPEIMETOB C
MOMOIIIBIO TIEIarora;

o npeicTaBieHne o chepax npodecCHOHANBHOM  JeATEeNbHOCTH,
CBSI3AHHBIX C XUMHEH M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHKCHUSX XUMHUYECKOW HAyKH; HaJMYWe OIbITa PadOTHl C Pa3TMYHBIMU
UCTOYHUKAMU WHGOpMAMKM 10 XHUMUU (HAYYHO-TIOMYJISIpHAS JIUTEpaTypa,
CIIOBapH, CIPAaBOYHHWKH, WHTEPHET-PECYPCHI) C OIMOPOH Ha aJITOPUTM: YMEHHUE
OOBEKTUBHO OIICHUBATh HMHQPOPMAIIMIO O BEIIECTBAX, WX MPEBPAIICHUAX W
PAKTHYECKOM IPUMEHCHUH.

TpeOoBanuss K MpeAMETHBIM pe3yJbTaTaM OCBOCHHUS Y4eOHOIro
npeamMera «XuMHs», pacnpenaejeHHbIe 0 rogaM 00y4eHust

Pe3ynbratel 1o rogam (GopMyJaupyrOTCs MO MPUHLKIY T0O0ABICHUS HOBBIX
PE3YyIBTATOB OT T'OJIa K TOAy, YK€ Ha3BaHHbBIC B MPEIBIAYIINX rofax MO3HUIINH, KakK
paBUiIO, JOCIOBHO HE MOBTOPSIIOTCS, HO YUUTHIBAIOTCS (PE3yIbTaThl OUEPETHOTO
rojia o yMOJYaHUIO BKIIIOYAIOT Pe3yIbTaThl IPEIbIIYIIUX JIET).

8 KIIACC

PACKpbIBATh CMBICI OCHOBHBIX XHMHWYECKHX TIOHSTHW: aTOM, MOJIEKYJA,
XAMUYECKUN  3JIEMEHT, IMPOCTOE BELIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOIHAasT W HEOJHOPOJHAs), BaJE€HTHOCTb, OTHOCUTEIbHAs aTOMHas U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas
JIOJIsT XMMHUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJISIPHBIN 00bEM, OKCUI, KUCIIOTA,
OCHOBAHUE, COJIb, 21EKMPOOMPUYAMETbHOCHIb, CTETIEHb OKUCIIEHUS, XMMUYECKas
peakius, KiaccuuKamus peakivii: peakiiuu COSAUHEHUsI, PeaKIUU Pa3ioKEHHUs,
peakiuy 3aMEICHUs, PEakiuu OOMEeHa, JK30- M JIHAOTEPMHUUYECKHE PEaAKIIUH;
mennogou 3ggexm peakyuu; SIpO aTOMa, DJIEKTPOHHBIM CIOW aroMa, aTOMHas

2 3H€CL " gajgee KypCuBOM 0003HaYArOTCs IJIaHUPYCMBIC TPEAMETHBIC PE3YyJIbTaThl, KOTOPBIC MOTYT OBITH
MOTCHIHAJIBHO JOCTUT'HYThBL OGy‘Ia}OHII/IMCSI C 3HP, HO HE SIBIISIOTCS 00sS3aTeIbHBIMHU.



opbutanb, paauMyc aroMa, XUMHUYEcKas CBS3b, MOJSPHAsT M HEMOJsIpHas
KOBAJICHTHAsI CBSI3b, HOHHAS CBSI3b, NOH, KATHOH, aHHOH, PACTBOP, MacCcoOBas JOJs
BellecTBa (IIPOLIEHTHAS KOHIIEHTPAIUs1) B PaCTBOPE;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH (cM. 1. 1) 1
MIPUMEHSThH 3TU NOHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALICHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JIJIsI COCTaBIEHUsI (POPMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUH XUMHUUECKUX PEAKIIU, 3JIEKTPOHHOTO OanaHca;

ONpENENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OWMHApHBIX COEIWHEHHUSX;
CTETICHb OKHCJICHUS JJIEMEHTOB B OWHApHBIX COEJUMHEHHMSIX C OMOpOil Ha
ONpEIENECHNS, B TOM YHCIE CTPYKTYPUPOBAHHBIE; NMPHHAIJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJaccy COeIuWHeHUul 1o (opMmynaMm; BUA XUMHUYECKOW CBSI3U
(KOBaJIEeHTHasl MU HIOHHAsI) B HEOPTraHUYECKUX COETMHEHUSIX;

MMETh TMPEJCTABICHUE O CUCTEME XHUMHYECKUX 3HAHUHM, YMETh C MOMOIIBIO
YUHUTENS IPUMEHATh CUCTEMY XHMHMYECKUX 3HAaHUW, JUIsI YCTaHOBIICHUS
B3aMMOCBSI3M MEXYy NU3YYEHHBIM MaTEPHUAJIIOM U MPU MOJTYYEHUU HOBBIX 3HAHUH, a
Tak)Ke MpU paboTe C UCTOUHMKAMHU XUMHUYECKON MHpopMmanuu. OpUeHTUPOBATHCSA
B TMOHATUSAX U ONEpUpOBaTh HMMU Ha 0a30BOM YpOBHE, NPUMEHATH MpHU
BBIMIOJTHEHUM YY€OHBIX 3aJaHMM M PELIEHUH PaCUYEeTHBIX 3aJad C ONOpod Ha
AJITOPUTM YUEOHBIX EHCTBUN M3yUYCHHBIC 3aKOHBl U TEOPUHU: 3aKOH COXPaHEHHS
maccsl, [lepuonnueckuii 3axkon .M. Menneneesa, zakon nocmoancmea cocmasa,
3aKOH ABOrajpo; aToOMHO-MOJIeKyJispHas Teopusi. COOTHOCUTH O0O0O3HAYEHUS,
KOTOpble umeroTesd B Tadmune «llepuoanueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
J. . MeHnngeneeBay € YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsAl sApa, oOlIee YHUCIO 3JIEKTPOHOB U
pacnpeiesieHue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUYECKHE DIIEMEHTHl; HEOPTaHMYECKHE BEILIECTBA;
XUMHUYECKHE PEAKIHH (110 YUCITY U COCTaBY yYacCTBYIOIIMX B PEAKIIMH BEUIECTB, I10
TEIIOBOMY 3¢ (eKTy, M0 H3MEHEHMIO CTENEHU OKHUCICHUS XUMHUYECKHX
AJIIEMEHTOB) C OMIOPOM HA CXEMBI,

XapakTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOWCTBA BEILIECTB
pa3IUYHBIX KJACCOB, TOIATBEPXkAAsl OINHCAHWE IPUMEPAMU  MOJEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIAN C OMIOPOU HA CXEMBI;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa M
CTPOEHUS; BO3MOXHOCTH MPOTEKAHUS XUMUYECKHUX MPEBpPALICHUN B Pa3IM4HbIX
YCIIOBUSIX MOCJIE MPEABAPUTEIBHOTO O0CYXKACHUS C MeAaroroM;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILECTB;
MacCOBYIO JIOJI0 XMMHYECKOTO 3JeMEHTa 1Mo (opMysie COSAMHEHHS; MAacCOBYIO
JIOJII0 BELIEeCTBA B PAacTBOPE; IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMHUUYECKOU
peakuuu ¢ ONOPOM Ha aJrOPUTM;

IIPUMEHSATH OCHOBHBIE OIEPALMU MBICIUTEIBHON NESITEIBHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3alus, KiIacCH(pUKAIUS, BBISIBICHUC
IPUYMHHO-CJIEICTBEHHBIX CBSI3éM — JUI1 M3YyYEHHS CBOMCTB BEUIECTB U
XUMHUYECKHUX PEeaKluii; eCTeCTBEHHO-HAy4YHbIE METOJIbI TTO3HAHUS — HAOIOIEHUE,
U3MEPEHHE, MOJEIUPOBAHUE, SKCHEPUMEHT (peanvHblli U MbICIeHHbI) TOJ
PYKOBOJCTBOM I1€1Aarora;



CJIeIOBATh MPaBUJIaM IMOJIb30BAHUSI XUMUYECKON MOCYAO0N U JIaOOpaTOPHBIM
000OpyZI0BaHUEM, a TaKXKE MpaBUIIaM OOpaIeHusl C BEUIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMUA 110 BBINOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OIMBITOB IO
MOJIYYCHUIO U COOMpaHUIO ra3000pa3HbIX BEHIECTB (BOJIOpOJA M KHUCIOPO.A),
IPUTOTOBJICHUIO PACTBOPOB C ONPEICIEHHON MAaCCOBOW JOJIEH PACTBOPEHHOTO
BCILIECTBA; IUIAHUPOBATb H MPOBOAUTH XHUMHUYECKHE DSKCIEPUMEHTBHI IO
paclo3HaBaHUIO PACTBOPOB WIEJIOYEH M KHUCIOT C TIOMOINBK) HWHJIHUKATOPOB
(;makmyc, ¢enondranenH, METUIIOPAHK U JIP.), TOATBEPIKIAONINX Ka4eCTBEHHBIH
COCTaB HEOPraHWYECKUX BEIIECTB (KAUECTBEHHBIE pEAaKIMM Ha HOHBI) MOJ
PYKOBOJCTBOM II€Iarora.

9 KJIACC

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKUX TOHSATHUMA: XUMHUUYECKUU
JJIIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTEIEHb  OKUCIIECHUS,
XUMHUYECKasi Peakiusi, XUMHUUYECKasi CBSI3b, Menniogol 3ghgexkm peaxyuu,Molib,
MOJIIpHBIA O0BEM, PacTBOP; INEKTPOJIUTHI, HEANEKTPOJIUTHI, NEKTPOIUTHYECKAS
JUCCOIIMAIIS, PEaKIIMi UOHHOTO OOMEHa, KaTalu3aTop, Xumuieckoe pagHosecue,
oopamumvie u Heobpamumsle peaxyuu, OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIC
peaKkuyMy, OKHUCIHMTEIb, BOCCTAHOBUTENIb, OKHCIEHHME M BOCCTaHOBIJICHHE,
alioTponusi, aM(OTEpPHOCTh, XUMHUYECKas CBI3b (KOBAJIEHTHAas, WOHHA,
MeTaJuInYecKasi), KpUCTAIUIMYECKas PpEIIETKA, KOppo3usi Memaiios, CHIABbI,
CKOpOCMb XuMudeckou peaxkyuu, npenenabHo pomyctumas konuentpauus (I11K)
BEILIECTBA;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKHUX MOHATUH (cM. 1. 1)
MPUMEHSITh 3TU TIOHSATHUS MPU OMKUCAHUU BEUIECTB U X MPEBPAILICHUII;

UCIIOJIb30BaTh 3HAKU W CUMBOJIBI Ui (DUKCAIIUU Pe3yTbTATOB HAOIIOICHUN,
cocTtaBiieHuss (POpMys BEHIECTB M YpaBHEHUW XWMUUYECKHX PEAKIUH, 3amucu
JNaHHBIX  ycnoBUiMl 3amad. Mcnonb3oBaTh  0003HAauYeHUs, HUMEIOLIUECS B
[lepuonuueckoit cucreme u TabIUIE paCTBOPUMOCTH KHUCIIOT, OCHOBaHUH U CoJieh
B BO/JI€ JIJIS1 BHITIOJTHEHUS 3aJaHUN.

ONPENENATh BAIEGHTHOCTh U CTEIIEHb OKUCICHUS XMMUYECKUX AJIEMEHTOB B
COEIMHEHUAX Pa3IU4YHOr0 COCTaBa; NMPUHAIJICKHOCTh BEIECTB K ONPEACIEHHOMY
KJIacCy COEIWHEHMHM C ONOpOM HA  ONpPENENICHUs, B TOM  YHUCIE
CTPYKTYPUPOBAHHbBIC; BHUIbl XMMHYECKOW CBSI3U (KOBaJCHTHAs, HWOHHA,
METajuInyecKasi) B HEOPraHMYECKUX COEIMHEHHUSX; 3apsj MOHA MO XUMHUYECKON
dbopmyre; xapakTtep cpeldbl B BOJHBIX pacTBOpax KHUCIOT W LIENOYEH, mun
KPUCMANIUYeCKOU peulémKku KOHKPemHo20 8euecmada,

packpsiBath cMbica [lepuommnueckoro 3akona J[.M. MengeneeBa wu
JIEMOHCTPUPOBATh €r0 MOHUMAHUE: ONUCHIGAMb U XAPAKMEPU3068amb TAOINIHYIO
dopmy Ilepuoanueckoit cucTeMbl XUMUYECKUX JJIEMEHTOB: Pa3inyaTh MOHITHS
«rnaBHas noArpynma (A-rpymma)» u «mnobounas noarpynma (b-rpynmna)y, mansie u
Oonblllue TEPHOABL;, CcoomHOCUMb  O0O3HAUEHUS, KOTOpblE HMEIOTCA B
NEPUOANYECKON TabnmuIEe, C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX D3JIEMEHTOB (COCTaB M 3apsAl sApa, oOLIee YHUCIO 3JIEKTPOHOB U



pacnpeneneHue Ux Mo IEKTPOHHBIM CII0SIM); 00bACHAMb 00IIHE 3aKOHOMEPHOCTH
B M3MEHEHUHU CBOMCTB XMMHUYECKHX D3JIEMEHTOB M HMX COCIMHEHUU B Mpeiaesiax
MaJIbIX IEPUOJIOB U TJIaBHBIX MOATPYMI C Y4ETOM CTPOCHHS UX aTOMOB;

KJacCU(UIIMPOBATh XUMUYECKHUE DIJIEMEHTBHI; HEOPraHWYECKHE BEIIECTBA;
XUMHUYECKUE peakluu (10 YUCIy U COCTaBy YYaCTBYIOLIUX B PEAKIUU BEIIECTB, 110
TerioBoMy 3(h@eKxTy, MO0 HUZMEHEHUIO CTENEHEW OKHUCICHHUS XUMHYECKHX
AJIIEMEHTOB) C OTMIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOMME H CHeNU(PUISCKUEe XUMHYCCKHE
CBOMCTBAa BEIECTB Pa3IMYHBIX KJIACCOB, IMOATBEPXkJasi ONHCAHUE MPUMEpPaMU
MOJIEKYJISIPHBIX Y MOHHBIX YPABHEHUM COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUM ¢
ONOPOW HA CXEMBI;

COCTaBJIATh YPABHEHUS JICKTPOIUTHIECKON JUCCOIUALIMY KUCIIOT, IIeJI04Yei
U COJIeH; TOJHBIE W COKpalIEHHBIE YpPaBHEHHUS PEAKIUA HOHHOTO OOMEHa;
YpPaBHEHUSI PEaKUUi, MOJATBEPKIAOIINX CYIIECTBOBAHUE TE€HETHYECKON CBS3H
MEX/Iy BEIIeCTBAMH PA3JIMYHBIX KJIACCOB;

pPacKpbhIBaTh  CYIIHOCTh  OKHCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUHN
MOCPEJICTBOM COCTABJICHHUSI DJIEKTPOHHOTO OajlaHCa ATHX PEaKIui;

IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS;
BO3MO>KHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUI MOCIE NPEABAPUTEIBHOTO
00CYXJIEHHUS C TIearorom;

BBIYUCIISATH OTHOCUTEJIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB;
MacCCOBYIO JIOJI0O XHMHUUYECKOTO 3JIEeMEHTa Mo (opMysie COCIMHEHUS; MACCOBYIO
JIOJTIF0 BEILIECTBA B PACTBOPE; MPOBOJUTH PACUEThl MO YPAaBHEHHUIO XUMHUYECKOU
PEaKIUM C OTIOPOW Ha alTOPUTM;

cJe0BaTh MpaBUJiaM TMOJIb30BaHUS XUMUYECKOW MOCYA0N U J1a00paTOpHBIM
o0opyI0BaHUEM, a TaKXKe MpaBUjiaM OOpaIlleHHs C BEIIECTBaMU B COOTBETCTBUM C
WHCTPYKIIUSIMUA TI0 BBIMOJTHEHUIO JIA0OPATOPHBIX XHUMHUYECKUX OIBITOB IO
MOJIYYCHHIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YTICKUCIIOTO Ta3a);

MPOBOJUTH PEAKIIMH, MOITBEPKIAIONINE KaUeCTBEHHBIH COCTaB Pa3IMYHBIX
BEII[ECTB: PACIO3HABATh OIBITHBIM MYTEM XJIOPHA- OpOMUI-, HOIUM-, KapOOHAT-,
docdar-, cunmkar-, cynbdar-, THUIPOKCUI-HUOHBI, KaTUOHbI AMMOHHS M HOHBI
M3YYCHHBIX METAJUIOB, MPUCYTCTBYIONMINE B BOJHBIX PAacTBOpPaxX HEOPTaHUYECKHUX
BEILIECTB;

MPUMEHSITh OCHOBHBIE OTIEpaIliy MBICIUTEIBLHON JAEATEIbHOCTU — aHAIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHE, CHUCTEeMaTH3allli0, BBISBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBA3EU — JUISI U3YUYECHUSI CBOMCTB BEUIECTB MU XUMHUUYECKUX PEAKLIUM;
€CTECTBEHHO-HAyYHbIE  METOJIbl  MO3HAHUS —  HAOMIOJCHHE, HW3MEpPEHHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peanbHbIi U MBICTICHHBIH).
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