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

PABOYME [TPOI'PAMMEBI YUEBHBIX ITPEJIMETOB

XUMUA

[TOACHUTEJIBHAA 3AIINCKA

Pabouas mnporpaMma mno XuMuu [ OOydYalOIIMXCS C  3aJEPHKKOU
ncuxuueckoro pazsutus (ganee — 3IIP) Ha ypoBHE OCHOBHOrO OOIIErO
oOpa3oBaHusl COCTaBJII€Ha B COOTBETCTBHM ¢ DenepaabHbIM TOCYIapCTBEHHBIM
oOpa3oBareyibHbIM CTAHJAPTOM OCHOBHOTO o0miero oOpazoBanus (IIpukas
Munnpocsemnienuss Poccum ot 31.05.2021 1. Ne 287, 3apeructpupoBaH
MunucrepctBoMm toctuiimu Poccuiickoin @eneparuu 05.07.2021 1., per. Homep
64101) (manee — ®I'OC OOO), aganTUPOBAHHOW OCHOBHOM 00pa3oBaTEIHLHOM
POrpaMMOl OCHOBHOTO OOIIEro oOpa3oBaHus OOy4YaIOMIMXCS C 3aJEPIKKON
ncuxuyeckoro passutus (manee — ITAOOIT OOO 3I1P), denepanbHoli paboueit
nporpaMmbl  yueOHOro mpeamera «Xumus» (0a30BbIA YPOBEHB), MPOrpaMMON
BOCIIUTAHUS OOYyYaroluXcs MPU MOJYYeHUH OCHOBHOTO OOIIEro o0pa3oBaHUs, C
Y4€TOM pacrpeeiCHHbIX MO KjaccaM MPOBEPsAEMbIX TPEOOBaHUHN K pe3yibTaTaM
OCBOCHMSI OCHOBHOH 0Opa3oBaTelbHOM MPOTpaMMbl  OCHOBHOTO  OOIIIETO
oOpa3oBaHusI W DJEMEHTOB COJIEp)KaHUsI, TPEACTABICHHBIX B YHHBEPCAJIbHOM
konudukarope mno xumuu, KoHIenuu npenogaBaHusi ydyeOHOro TMpeaMeTa
«Xumus», B 00pa3oBarenbHbIX opraHuzanusx Pd, peanusyrommx OCHOBHBIE
o01ieo0pa3zoBaTebHbIE TPOTPAMMBI.

O01mas xapakTepuCcTUKA y4e0HOIr0 npeamMera « XuMus»

VYyeOuplii mnpeaMer «XuUMHS»  BXOAUT B MPEAMETHYIO  00JIacTh
«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 3HAHWM, HEOOXOAMUMBIX JUIsi TIOBCEIHEBHOM >KHU3HHW, 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 TMpaBwyl Oe30MacHOM pabOThl TMpHU  BHIIOJHEHUU
XUMHUYECKOTO HKCIIEPUMEHTA, OCO3HAHMEM MHOTOYMCIICEHHBIX CBS3€M XUMHUU C
JPYTUMU IIPEIMETAMHU IIKOJBHOTO Kypca.
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[IporpamMma BkIIOYaeT B ce0si OCHOBHI HEOPTaHUYECKOW M OpPraHHUYECKOH
xuMud. ['71aBHOM mzeeil mporpammbl SBISETCS CO3JaHME 0a30BOro KOMILIEKCA
OTIOPHBIX 3HAHUH [0 XMMHH, BBIPAKEHHBIX B (JOPME, COOTBETCTBYIOIIEH BO3PACTY
0Oy4JaronmMxcs U UX 0COOBIM 00pa30BaTEIbHBIM OTPEOHOCTSIM.

B coxmepxaHuum JAHHOTO Kypca IPEICTaBICHbl OCHOBOIIOJATAIOIINE
XUMHUYECKHE TEOPETUUECKHUE 3HAHUS, BKIIOUYAOIINE H3yUYEHNE COCTaBa U CTPOEHUS
BEILECTB, 3aBUCUMOCTH HMX CBOMCTB OT CTPOEHUS, IPOTHO3UPOBAHHUE CBOMCTB
BEILIECTB, MCCIECIOBAHUE 3aKOHOMEPHOCTEN XUMHMUYECKMX IPEBPAICHUN U IIyTEH
YIPABJICHHS UMH B LEJISIX [TOJIYYEHUS BELIECTB U MAaTEPHAIIOB.

TeopeTnyeckylo OCHOBY H3y4Y€HHsS HEOPraHWYECKOM XWMHUHU COCTABIISET
aTOMHO-MOJIEKYJIsIpHOE yueHue, llepmommueckmii 3akon 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 U JAOOPATOPHBIX PabOT, ONMUCAHUIO
pe3yJIbTaTOB YYEHHUYECKOIO OJKCIEPUMEHTa, COOJIIOJIEHUI0O HOPM U IpaBUIl
Oe30macHoi paboThl B XMMUUYECKOH J1aOOpaTOpHH.

Peanuzanuss gaHHOM mporpaMMbl B Ipolecce OOydeHUs MO3BOJIUT
oOyuatomumcsi ¢ 3I1P ycBouTh KiIt04eBblE XUMUYECKHUE KOMIETEHLUU U TOHSATh
POJIb U 3HAYEHHE XUMHUU CPEIH APYTUX HAYK O IPUPOJE.

N3yyeHnne XuMuM ciocoOCTBYET (POPMUPOBAHUIO Y O0YUAIOIIHUXCA HAYYHOTO
MHUPOBO33pPEHUS, OCBOCHHUIO OOIIEHAYYHBIX METOJOB (HaOIIOAEHUE, U3MEpPEHUE,
HKCIIEPUMEHT, MOJCIIMPOBAHUE), OCBOCHHIO MTPAKTUYECKOTO MPUMEHEHHS HAyYHBIX
3HAHUW, OCHOBAaHHOTO HAa MEXXIPEAMETHBIX CBA34X C npeaMeramu « OKpyKaromun
Mup», «®@usuka», «buonorus», «l'eorpadpus», «Marematuka» u (popmupyer
KOMIETEHIIUU, HEOoOXOAuMBbIEe [Jii TPOJOJDKEHUsT oOpa3oBaHus B  00JacTu
€CTECTBEHHBIX HayK.

N3yuenne xumMuu cmnocoOCTByeT pa3Butuio y oOydarommxcs ¢ 3I1IP
IPOCTPAHCTBEHHOTO BOOOpaXeHHUs, (PYHKIMOHAIBHONH TIPaMOTHOCTH, YMEHUS
BOCHPHUHUMATh U KPUTUYECKHU aHAJIM3UPOBATh MH(POpPMALIMIO, TIPEICTABICHHYIO B
pa3nuuHblX (opmax. 3HAUUMOCTh TpeAMeTa JJs Pa3BUTUS  KUZHEHHOU
KoMIieTeHIMK  oOyuaromuxcst ¢ 3[IP  3aknrouaeTrcs B yCBOGHHH 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 oTpaxaet cojepxanue oOy4eHHs NpeIMeTy « XUMUSI» C YUETOM
0coObIX oOOpa3oBaTeNbHBIX MOTpeOHOCTEN oOyuaromuxcs c¢ 3[IP. Osnanenue
y4€OHBIM MPEIMETOM «XHUMHs» MPEACTABIAECT OMNPENEICHHYIO TPYIHOCTh IS
oOyuaromuxcst ¢ 3[IP. D10 cBA3aHO C OCOOCHHOCTSIMU  MBICIUTEIHLHOMN
JESTEIbHOCTH, TMEPUOJUYECKUMHU KOJIeOaHUSMU BHHMMAHUSA, MaJbiM O0BEMOM
namsTH,  HEJOCTaTOYHOCThIO  OOINEero  3amaca  3HaHUM,  MOHUKEHHBIM
MIO3HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHS.

JIyist ipeotoyieHnsi TPYJHOCTEW B M3YYCHHHM y4eOHOTO MpeaMeTa «XHUMHUH)
HeoOxonMMa anmanrtanus o0beMa MW XapakTepa ydeOHOro Marepuaiga K

IIO3HAaBAaTCIIbHBIM BO3MOXXHOCTIM I[aHHOI‘/JI KaTCropuu O6y‘laIOI_HI/IXC$I, YUeT HX
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OCOOCHHOCTE pAa3BUTHS: HCIOJIb30BAHUE AITOPUTMOB, BHYTPUIIPEAMETHBIX H
MEXIIPEIMETHBIX CBA3EH, IOCTENIEHHOE YCIOKHEHHE H3y4aeMOIo MaTepuana.

[Ipy wm3yyeHMM XMMHMHM HEOOXOJUMO OCYIIECTBIISAITh B3aUMOJEHCTBHE Ha
IIOJINCEHCOPHOU OCHOBE.

Teopermyecknidi  Marepuanl pEKOMEHIYETCS  HM3ydaTb B IIpoLecce
IIPAKTUYECKON JESATENBHOCTU. BO3MOXHO BBIIEIEHUE OTIECIbHBIX YPOKOB Ha
pelIeHre 3a]a4 B CBSI3U CO CJIOXHOCTBIO aHanu3a Tekcta odydarommmucs ¢ 311P.
OpraHnyeckoe €OUHCTBO TMPAKTUYECKOM M  MBICIUTENBHOW J€ATEIBbHOCTH
oOyJarolmuxcss Ha YpOKax XHUMHH CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY
YCBOCHHIO Oa3MCHBIX XUMHUYECKHX 3HaHUW W yMmeHuid. Ocoboe BHUMaHUE NpHU
U3YYCHUU XUMHUU YIEISIETCS U3YUYEHUIO «CKBO3HBIX» MOHATHI U (HOPMHUPOBAHHIO
HaBbIKA CTPYKTYpUPOBaHUS MaTepHaa.

Heau n 3a1a4n u3ydeHust yaeOHOro npeamera « XuMus»

Obwue yenu u3ydyeHuss yd4eOHOro mnpenMera «XuUMHUS» MPEICTaBICHbI B
[IpumepHoii paboueld mporpaMme OCHOBHOTO oOmiero ooOpa3zoBanus. OHu
aKTyaJIM3UPOBAHbI C YYETOM HOBBIX MPHUOPUTETOB B CUCTEME OCHOBHOTO OOLIETO
oOpa3oBaHMsI, HAIPaBICHHOCTH OOY4YeHHs Ha pa3BUTHE U CaMOpPa3BUTHE
JUYHOCTH, (pOpMHUpOBaHHE €€ MHTEIJIEKTa U 00IIel KyabTypbl. OOydueHre YMEHUIO
YUUTBCSA U NPOAOKATh CBOE 00pa30BaHHE CAMOCTOSITEILHO B HACTOSILEE BpeMs
ABJIAETCS. OJHOW M3 BAKHEUIIMX (PYHKUMH y4EOHBIX NPEIMETOB, B TOM YHUCIE U
«XUMUN».

Jlist oOyuaronuxcest ¢ 311P, Tak ke, kKak U JJIs HOPMaTUBHO Pa3BUBAIOLIUXCS
CBEPCTHHUKOB, OCBaMBalOIIMX OCHOBHYIO  00pa3oBaTEebHYIO  MPOTPaMMy,
JOMHUHUPYIOIIIee 3HaYCHHUE MMPUOOPETAIOT TaKue yelu, Kak:

*  ¢dopMUpOBaHHE WHTEIJIEKTYaIbHO pa3BUTON JMYHOCTH, TOTOBOW K
COTPYIHUYECTBY, CaMOCTOSITEJIbHOMY TPUHSATHIO pELICHUH, CIOCOOHOM
aIalITUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

"  HamnpapJICHHOCTb OOYYEHMsI HA CUCTEMaTHYeCKOE MPHUOOIIECHNE yUaluXcs
K CaMOCTOSITEJIbHOM  IO3HABaTeJIbHOM  JEATENbHOCTH, HAayyHbIM U
NPaKTUYECKUM METOJ[aM MO3HaHUA, (POPMUPYIOLUIUM MOTUBAIUIO U Pa3BUTHE
CITOCOOHOCTEH K XMMUM;

=  obecrnieueHue YCIIOBUI, CIOCOOCTBYIOITUX PUOOPETEHUIO
0oOy4JaroluMMHCST  OMbITa Pa3HOOOpPA3HON JEATEIILHOCTH, TMO3HAHUA U
CaMOTIO3HAHUs, KJIFOYEBBIX HABHIKOB (KJIFOUEBBIX KOMIIETEHIIMH ), UMEIOITIX
YHHUBEpPCAITbHOE 3HAYCHHE ISl PA3JIMYHBIX BUOB JIEATEIHHOCTH;

*  ¢opMupoBaHUE YMEHUIN OOBACHATH U OLEHUBATH SBICHUS OKPYKAIOIIETO
MHUpa Ha OCHOBAaHUH 3HAHUI U OTBITA, MOTYYCHHBIX IPH U3YICHUH XUMUH;

*  ¢opMupoBaHHE Yy OOyYaOIIHUXCS TYMAaHUCTHYECKHMX OTHOIICHUH,
MOHMMAaHHUA [IEHHOCTH XMMHUYECKUX 3HAHHUM AJi1 BBIPAOOTKU SKOJOTHUYECKHU
1eJ1eCO00pa3HOT0 MOBEACHUS B OBITY M TPYIOBOM JAEATEIBHOCTH B IIEJNIAX
COXpaHEHUs CBOETO 3/J0OPOBBS U OKPYXKAIOIIEH MPUPOIHON Cpeibl;

"  pa3BUTHE MOTHUBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHHUS OOILEYETIOBEYECKUX IICHHOCTEH,



TOTOBHOCTH K OCO3HaHHOMY BBIOOpY TMpoQuis W HaNpaBIeHHOCTU

JaJbHENIIEro 00y4eHusl.

Kypc HampaBneH Ha pelieHue Cleayoumx 3aday, 00eCIeYrBaIOLINX
peanu3alnrio JIMYHOCTHO-OPUEHTHUPOBAHHOTO M JESITEIBHOCTHOTO IIOAXOIOB K
oOyueHuto xumMun oOyyatouxcs ¢ 3[I[P Ha ypoBHE OCHOBHOro OOLIETO
oOpa3oBaHUs:

*  ($opMUPOBAHUE NTEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEAICTABICHUIMI
O BEIECTBAX, UX MPEBPALLCHUIX U ITPAKTUYECKOM ITPUMEHEHUU; OBJIAJICHUE
MMOHATUMHBIM alnaparoM U CUMBOJIMYECKUM S3bIKOM XWMMWH;

"  OCO3HaHHME OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHYECKOW HAyKH Kak
00JacT COBPEMEHHOIO €CTECTBO3HAHUS, XHWMHUYECKUX MPEBPALECHUN
HEOPTaHUYECKUX M OPraHWYECKUX BELIECTB KAK OCHOBBI MHOTHX SIBJICHUHI
KUBON M HEKUBOM NPHUPOJIBI; YIIyOJIeHHE MPEACTABICHUI 0 MarepuaIbHOM
€IMHCTBE MUPA;

"  OBJAJCHME OCHOBAMHU XHMMHMUYECKOM TI'PaMOTHOCTU: CIIOCOOHOCTBIO
aHAJIM3UPOBATh U OOBEKTUBHO OLIEHUBATh KU3HEHHBIE CUTYyalluH, CBSI3aHHBIE
C XMMHEW, HaBbIKaMU 0€30MacHOro oOpallleHuss C  BELIECTBaMH,
UCIIOJIB3YEMBIMU B IIOBCEJIHEBHOM JKM3HU; YMEHUEM aHaJIUu3UpOBaTh M
IUTAaHUPOBATh SKOJIOTUYECKU O€30IacHOE MOBEACHHUE B LEISAX COXpPAaHEHUS
3I0POBBS U OKPYKAIOLLEH Cpebl;

*  (opmupoBaHME YMEHHMH YCTAHABIMBATH CBSA3M MEXKIY PpPEAIbHO
HaOJIFOaeMbIMU XUMHUYECKUMU SIBJIEHUSMH U MPOLIECCAMHU, TPOUCXOASIIIUMHU
B MUKPOMHpPE, OOBSICHATh MPUUYMHBI MHOTOOOpa3usi BEIIECTB, 3aBUCUMOCTb
X CBOMCTB OT COCTaBa W CTPOECHUS, a TAKKE 3aBUCUMOCTH IPUMEHEHUS
BEILIECTB OT UX CBOMCTB;

*  npuoOpeTeHue ONbITa MCHOJIb30BAHUSA PA3JIMYHBIX METOIOB H3YUYEHUS
BEIIECTB, HAOMIONEHUS 32 UX MPEBPALICHUSIMHU MIPU MPOBEACHUN HECIOXKHBIX
XUMHUYECKHX  OKCIIEPUMEHTOB €  HCIOJb30BaHUEM  J1TaOOPaTOpHOTO
o0opynoBaHus U IPUOOPOB;

*  ¢opMupOBaHUE NPEJACTABICHUNH O 3HAUEHUU XUMHYECKOW HayKu U
pEIIEHWH COBPEMEHHBIX 3KOJIOTMYECKUX MpoOjiieM, B TOM 4YHCIE B
PEJOTBPAIICHUN TEXHOTEHHBIX U SKOJIOTHYECKUX KaTacTpod.

Oco0enHocTH 0TOOpa M aanTALMH Y4e0HOr0 MaTepHUasIa Mo XUMHUU

OOyuenue ydyeOHOMY TpeaMeTy «XUMHS» HEOOXOAUMO CTPOUTH Ha
CO3JaHUHU ONTHUMAIBHBIX YCIOBHHA IS YCBOCHHS IPOTPAMMHOTO Martepuaja
oOyuatomumucs ¢ 3IIP. Bonbiioe BHUMaHHE MOHKHO OBITH YAEIEHO OTOOpY
y4eOHOTO MaTepuaja B COOTBETCTBHHM C TMPUHIIAIIOM JOCTYIHOCTH TIPH
coxpaHeHuH oOiero 6a3oBoro ypoBHsa. OH JOKEH IO COJCP)KAHUIO U 00BEMY
OBITh aJanTUPOBaHHBIM 117151 0Oyvaromuxcs ¢ 3[IP B cOOTBETCTBUM ¢ X 0COOBIMU
oOpa3oBaTeabHBIMH TTOTpeOHOCTSIMU. ClieyeT 00JerYuTh OBJIAJIECHNE MaTeprUaIoM
oOyuarormumucsi ¢ 3[IP  mocpeacTtBom ero  JA€TalbHOTO OOBSCHEHUS C
CUCTEMaTHYECKUM IMOBTOPOM, MHOT'OKPATHOW TPEHUPOBKOM B IPUMEHEHUH 3HAHUU
C HCIOJb30BaHUEM TPUEMOB AJITOPUTMHU3AIMKN M BU3YAIBHBIX OMOpP, OOyUCHHUS
CTPYKTYPUPOBAHHIO MaTepHaIa.



bonbmioe 3HaueHue A TMOJHOLIEHHOTO YCBOGHMSI y4eOHOro Marepuasa
MMEET OIopa Ha MEKIIPEAMETHBIE CBSI3H BOMPOCOB, M3Y4a€MbIX B JAHHOM KYpCE, C
TakUMH y4eOHbIMU TpenMeramu Kak «['eorpadus», «Dusuka», «buomorus».
[To3Bonsisi paccMaTpuBaTh OJUH W TOT K€ y4eOHBI Marepuall C pa3HbIX TOYEK
3pEHUs, MEKITPEAMETHBIE CBSI3U CIIOCOOCTBYIOT €0 JIyYIlIEMY OCMBICIICHHUIO, 0oJiee
MPOYHOMY 3aKPEIUICHUIO TTOJIYYCHHBIX 3HAHUN U MTPAKTUYECKUX YMEHHIA.

[Ipy noAroroBKE K ypoOKaM  YYHUTENIb JOJDKEH  IMPEAyCMOTPETh
dbopmupoBaHrEe y 00YUaAIOIMNUXCS YMEHUIN aHAIM3UPOBATh, CPAaBHUBATH, 0000IIATH
U3ydaeMblil MaTepHuall, IUIAHUPOBAaTh MPEACTOALLYI0 paboTy, OCYIIECTBIATH
CaMOKOHTpPOJb. Heo0X0auMO MOCTOSIHHO CIEAWTHh 3a MPABUIBHOCTHIO PEUYEBOTO
odopmieHus BhICKa3biBaHUH oOydarommxcs ¢ 3I1P.

B cBsI3M ¢ 0COOEHHOCTSIMU MTOBEAEHUAN AeATEIbHOCTH oOydarommxcs ¢ 3[1P
(pacTOpMOKEHHOCTh, HEOPTraHM30BAaHHOCTH) HEOOXOJIUM CTPOKAMIIUN KOHTPOJb
COOJIIOJICHUsI TPAaBWJI TEXHUKU O€30MAaCHOCTU MpPU NPOBEICHUU J1A0OPATOPHBIX
paboT B XUMHUYECKOM KaOUHETE.

IIpumepnble  BuAbl  JAesiTeJbHOCTH  oOyyaromuxcesa ¢ 3IIP,
00ycJIOBJICHHbIE  0COOBIMH  00pa30BaTeJIbHbIMH  NOTPEOHOCTAMH M
o0ecnmevynBamOIIe OCMBICJICHHOE OCBOCHHE COACP:KAHMU O0pPA30BaHUA [0
npeamMery «XuMus»

Conepxanue BUAOB JiedTebHOCTH oOydaronuxcs ¢ 311P Ha ypokax xumuu
ONpeeNsieTcss HMX O0COoObIMH 00pa3oBaTelbHBIMU MNOTpeOHOCTAMH. [lomumo
mupoko ucnosnbdyeMbix B OOIl OOO oOmux i Bcex 0oOyyarommxcsi BUIOB
JEATEIIbHOCTH CJIENYET YCUJIUTh BUJbI JACATEIbHOCTU, CICHU(DUYHBIC I TaHHOU
KaTeropuu  oOydaromuxcsi, Jyisi 00eCHeYeHUss OCMBICICHHOTO  OCBOCHUS
cojiepkaHusi 00pa3oBaHUSI TO TPEAMETY: YCHICHHE MPEeAMETHO-TIPAKTUYECKON
JEATEIBHOCTH C aKTUBHU3allUE€M CEHCOPHBIX CHCTEM; YEpEJOBAaHHE BHUJIOB
JEATEIIbHOCTH, 3aJCHCTBYIOIIMX PA3JIUYHBIE CEHCOPHBIE CHUCTEMBI; OCBOCHHE
Marepuajia ¢ OMOpOM Ha alrOpuTM; «IOIIArOBOCTH» B H3YyUYEHUU MaTepuana;
WCITIOJIb30BAHUE JIOTIOJIHUTEIILHON BU3YaJIbHOM OMOpPHI (IJIaHBI, 00pa3ilbl, CXEMBI,
mabyIoHbI, onopHble Tabmwuipl). s pasButus y oOydaromuxcs ¢ 3[IP ymenus
Jenath  BBIBOIBI, (OPMUpOBAHUS TPAMOTHOTO PEUEBOTO  BBICKA3bIBAHUS
HE0OXO0MMO MCIOJIb30BaTh OMOPHBIE clloBa U Kiuie. Oco00oe BHUMAHKE CIIEAyeT
YACIUTh OOYYEHUIO CTPYKTYPUPOBAHUIO MaTepuaa: COCTaBJICHUE PUCYHOUYHBIX U
BepOaJbHBIX CXEM, COCTaBJIEHHE TaOJMI], COCTaBJICHUE KilacCU(PUKauu ¢
0003HAaYEHHBIMU OCHOBAHUSIMH JUIsl  KJIacCU(UKAIMM U  HAMOJHEHHE UX
npuMepaMu U Jip.

[IpumepHas TeMatnueckas U TEPMHUHOJIOTHYECKasi JIEKCUKA COOTBETCTBYET
OOII OO0O.

st obyuatomuxcsi ¢ 3[IP cyiecTBeHHBIMU SBIISFOTCS TTPUEMBI PaOOTHI C
JIEKCUYECKHM MaTrepuajioM mo mpeaMmery. IIpoBoauTcs crnernuanbHas padota 1o
BBEJICHUIO B aKTUBHBINA CIIOBAPh O0YYAIOIINXCS COOTBETCTBYIOIIEH TEPMHUHOIOTHH.
N3yyaemble TepMHHBI BBOMSTCS Ha TIOJHMCEHCOPHOM OCHOBE, 00s3aTenbHa
BU3yallbHAS TOJJICPKKA, aJTOPUTMBI PabOTHI C OIMpPEACIICHUEM, OTIOPHBIE CXEMBbI
JUISL aKTyalli3alid TEPMHUHOJIOTHH.



MecTo yueOHOro npeamera « XuMHus» B y4eOHOM IJIaHE

B cootBerctBun ¢ denepanbHbiM TOCYAAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaH/JapTOM OCHOBHOTO o0OImIero oOpa3oBaHusi y4eOHbIH mpeaMer «XUuMUs»
BXOJIUT B MPEIMETHYIO0 00y1acTh «EcTecTBEeHHOHAyUYHBbIE TPEIMETh U SIBISETCS
00s13aTENBHBIM TSI U3yUCHHUS.

VY4eOHbIM IJIAHOM Ha €€ u3yueHue oTBe/IeHO 136 yueOHBIX YacoB — 0 2 4 B
HeJemo B 8 1 9 Kilaccax COOTBETCTBEHHO.

Copepxxanne yueOHOTO mpeaMera « XUMHus», npeactaBieHHoe B [IpumepHoit
paboueii mporpamme, cooTBercTByeT ®I'OC OOO, paszpaboTaHo ¢ ydeToM
[IpumepHOli OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO  OOLIEro
oOpa3oBaHMsI TIO Y4eOHOMY MpeaMeTy «XUMUs», COOTBETCTBYyeT IIpumepHoii
aJanTUPOBAHHOM OCHOBHOM 0Opa3oBaTENbHON MPOrpaMMe OCHOBHOIO OOIIETro
o0pa3oBaHus 00YUAIOIIUXCS C 3aJIEPIKKOM MCUXUYECKOTO PAa3BUTHSI.

COLEPKAHUE YUYEGHOI'O ITPEJAMETA «XUMMW»

8 KUIACC

IlepBoHaYa/IbHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponv xumuu 6 ocusHu uenoeexka'. Tema M BelIecTsa.
®du3nyeckre CBOWCTBA BEIIECTB. ATrpErarHO€ COCTOSIHUE BELIECTB. Xumus 6
cucmeme Hayk. Yuctele BemectBa U cMecu. CrocoObl pa3zeneHuss CMECEu.
[IpaBuna Oe3omacHOro oOpalleHHMs C  BEIIECTBAMM U JJAOOPAaTOPHBIM
oOopynoBanueM. [louamue o Memooax NO3HAHUS 8 XUMULU.

ATOMBI M MOJEKyJIbl. XHWMHUYECKHE DJEMEHThl. 3HAaKH (CHUMBOJIbI)
XUMHUUYECKUX 3yeMeHTOB. OTHOcHUTENbHAasi aToMHasi macca. [IpocTeie U ClOKHbBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmyna. BameHTHOCTP aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3axon nocmosancmea cocmasa eewjecms. OTHOCUTENBbHAS MOJIEKYJISIpHAs Macca.
MaccoBast 10Ji1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUHU.

dusnyeckne U XUMHUYECKUE sBJIEHUs. XuMudeckas peakuus. [IpusHaku
XUMHUUYECKUX PEaKIUil. YPaBHEHUS XUMHUUYECKUX PEaKIUil. 3aKOH COXpaHEHUs
Macchl  BemecTB. Kiaccudukanus  XMMHYECKMX — peakuuil  (CoequHeHwus,
pa3JIokKEHUs, 3aMEILIeHHs, OOMEHA).

XWUMUYECKUN JKCIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOW IIOCYAOM, C
npaBuigaMu padboTel B jabopaTopuy U NpuEéMaMH OOpalleHusl C JIabopaTOPHBIM
o0Opy/lOBaHMEM; HW3Y4Y€HHE U ONUCaHWe (PUINYECKUX CBOMCTB  00pa3loB
HEOPraHWYeCKUX BEIIECTB; HaOMoAeHHe (PU3MYECKUX (TJIaBJICHUE BOCKA, TasHHE
JbAa, pACTUPAHHUE caxapa B CTYNKE, KUTIEHWE U KOHJEHCAIlUs BO/bl) U XUMHUYECKUX
(ropeHue cBeuyW, MPOKAIMBAHUE MEIHOM IPOBOJIOKH, B3aMMOJECHCTBHUE Mella C
KHUCIIOTON) SIBJICHWH, HAOJIOJICHUE U OMTMCAHKUE MPU3HAKOB MTPOTEKAHUS XUMHUYECKIX

! 3H€CI) " Jajgee KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHNE KOTOPLIX IPOBOJAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATEJILHO OIPEALIIACT 00BeEM HU3yvaeMoro mMmarepualja.
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peakumii (pa3joKeHUE caxapa, B3aUMOJCUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM
Oapusi, pasnokenue tuapokcuma meam (II) mpu HarpeBaHuu, B3auMoOJIEHCTBHE
xkene3a ¢ pactBopoMm coiiu Meau (I1));u3ydenne crnoco6oB pasnencHust cMecer (c
TIOMOIIIBIO MarHuTa, buIbTpOBaHUE, BBITAPUBAHHE, TUCTHIUISIINS,
Xxpomarorpadus), TPOBEIECHHUE OYHCTKA TOBAPEHHOW COJM;, HAOMIOJCHUE W
OIMCaHWE PE3yJbTATOB MPOBEJCHUS OIBITA, WILTFOCTPUPYIOIIETO 3aKOH COXPaHCHHUS
MAacChl; CO3JJaHIE MOJIEJIeH MOJIEKYJ (IIIapOCTEPIKHEBBIX ).

Ba:xHeiilmue npeacTaBuTe I HEOPTAHNYECKUX BelIECTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 3jeMEeHT U IPOCTOe
BemecTBo. HaxoknmeHuwe kucimopoma B TpHpoAe, (U3HMYECKHE W XHUMHYECKUC
cBoMcTBa. Peakuinin ropeHust MpOCThIX U CIOKHBIX BemlecTB. CrocoObl MOTyUYeHUS
KUCJIOpOJa B Ja0OpaTopuu u npomsiuiiennocmu. lIpuMeHeHHE KHUCIOpoa.
[Tonsitue 06 okcumax. KpyroBopot kucinopona B npupone. 0301 — aniomponHas
MOOUupuKayus KUciopood.

Tennosoii 2¢hghexm xumuyeckou peaxyuu, mepmoXUMUYECKUE YPABHEHUS,
DK30- M HHIAOTEPMHUYECKHE pPEAKUUH. TOnaugo: y2oib u Mmemau. 3azcpssHeHue
6030yXa, ycujleHue napHuKo8o2o 3¢hghekma, pazpyuieHue 030H08020 COA.

Bomopon — snemeHT u mpoctroe BemecTBO. HaxoxneHue Boaopoja B
npupoze, GU3nYecKue U XMMUYECKHUE CBOMCTBA (Ha MpUMEpe B3aUMOJICHCTBUS C
HEMETaUIaMH M OKCHUJIaMH METAJUIOB), MNPUMEHEHUE, CHOCOObl NOJYYEHUSL.
[ToHsITHE O KUCTIOTAX U COJSIX.

KomnuectBo BemectBa. Monbs. MonsipHass macca. 3akoH  ABOrajpo.
MousipHblii 006EM razoB. Pacyersl mo xumudeckoit gopmyie. PacueTsl MaccoBoit
JIOJI XMMHUYECKOTO DSJIEMEHTa B COCIUHEHUH, KOJMYECTBA BEIIECTBA, MOJIIPHOU
MaccChl, MOJISIPHOTO 00beMa Tra30B. Pacu€Thl Mo XUMUYECKUM YPABHEHUSIM.

Qusuueckue ceoticmea 6o0vl. Boma. Ee coctaB, cTpoeHHE U MOJEKYIIBI.
Booa kax pacmeopumens. PacTBOpbl. [lonamue O HACbIUWEHHBIX U HEHACLIUEHHBIX
pacmeopax. Ilouamue pacmeopumocmu gewecms 6 6ode. Pacuer mMaccoBoil 10u
BEI[ECTBA B PacTBOpE (MPOIICHTHAsI KOHIIEHTpalus). MaccoBas 10 BEIIeCTBa B
pacTBope. Xumuueckue ceoucmea 600bl (paziodcenue, peakyuu ¢ Hampuem,
okcudom xaavyusi, oxkcuoom cepwl (V) peaxyuu c¢ memannamu, xuciomuvimu u
OCHOBHbIMU oKkcudamu). Ilonamue 06 ocnoganusx. Ponv pacmeopos 6 npupooe u 8
orcusHu yenosexa. Kpyeosopom 600wt 6 npupode. 3arpsi3HEHUE TPUPOJHBIX BOJI.
OxpaHa ¥ OYUCTKA MIPUPOIHBIX BOJI.

Baxnelimme kiacchl HeOpraHuueckux coeauHeHui. Kiaccudukarus
HEOpPTaHUYEeCKUX coeauHeHnil. OKCHAbL: COCTaB, Kiaccudukaius (KUCIOTHBIE,
OCHOBHBIC, amgomepHule, Heconeobpazyiouue - na npumepe oxcuoa yenepooa (1)
u okcuoa azoma (1)), nomenmxnamypa. Illonyuenue u XUMHUYECKHE CBOMCTBA
OKCHJOB (B3aMMOJICMICTBHE C BOJIOM, KHCJIOTaMHM, Iesodyamu). OCHOBaHUS.
Knaccudukanus  ocHoBaHM: mEMOYM W HEPACTBOPUMBIC  OCHOBAHUSI.
Homenknarypa ocHoBaHui. @PU3NYECKHE U XMUMUYECKHE CBOMCTBA OCHOBAHUMU
(B3aMMOJAEICTBHE C OKCHUJIaMH HEMETAIJIOB, KHUCJIOTaMH, cojiiMu). [lonyueHnue
OCHOBAHUUL.

Kucnoter: cocraB, knaccudukanusi, HOMEHKIATypa, (Qunyeckue W
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XUMHUYECKUE CBOWCTBA (B3aMMOJECHCTBHE C METalllaMH, OCHOBHBIMU OKCHJIAMH,
OCHOBAHMSIMHU, COJISIMHA, Ha TPUMEPE COJSHOM M CEpHOM KHCIIOT), Cnocooul
noayuenus. Psp  aktuBHoctn MetamuioB H. H. bekeroBa. Coam (cpemnue):
HOMEHKJIaTypa COJIeH, cnocobObl noyyyerus, B3aUMOJICUCTBUE COJICH ¢ MeTallaMH,
KHCJIOTaMH, IIEJI0YaMH U COJISIMU, TPUMEHEHHUE.

[Tonsatre 00 aMpOTEpHBIX THAPOKCHAAX (HA MPUMEPE LIMHKA U ATFOMUHUSA)!
Xumuieckue ceolcmaa (63aumooelcmaue ¢ KUCIOMAMU U Wealouamu, pasiodceHue
npu Hazpesanuu) u noyyeHue.

I'eneTnueckas CBA3L MEXAY KIACCAMU HEOPraHUYECKUX COEOUHEHHM.
['eHeTnueckue psapl.

XUMUYECKUN OJKCIIEPUMEHT: KAa4eCTBEHHOE ONIPEACIICHUE COAECPKaHUs
KHUCTIOpPOJIa B BO3yXeE; MOJyYEeHUE M M3yYEHHE CBOWCTB KHCIOPO/a; HAOIIOICHUE
B3aMOJICMCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
IpeKpalieHus ropeHus (moxapa); O3HaAKOMJIIEHHE C oOpasliaMH OKCHIIOB U
OMKMCAHHE MX CBOWMCTB; MOJYYCHHE U H3Y4YCHUE CBOMCTB BOJIOpOjJa (TOpeHue);
HaOMoJeHue  00pa3loB  BEIIECTB  KOJMYECTBOM | MOJIb;  HMCCIIEJJOBaHUE
OCOOCHHOCTEM  pacTBOpPEHMs]  BEIECTB C  Pa3IM4YHON  pacTBOPUMOCTHIO;
[IPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEILIECTBA; B3aUMOJCHCTBUE BOABI C METAUNIAMU (HATPUEM U KaJbIUEM)
(BO3MO>KHO HCIIOJIb30BAaHUE BHUACOMATEPUATIOB); OMPENICTICHUE PACTBOPOB KHUCIIOT
U IIEJI0YEN C MOMOIIbI0 MHAMKATOPOB; HCCIEI0BaHUE 00pa3llOB HEOPraHUYECKHUX
BEILECTB PA3JIMYHBIX KJIACCOB; HAOJIOJIEHNE U3MEHEHHSI OKPAaCKUW MHAMKATOPOB B
pacTBopax KHCJIOT U IeNoveil; m3ydeHue B3aumopehctBus okcuaa meau(ll) c
pPacTBOPOM CEPHOM KHCJIOTBI, KHCJIOT C METAJUIAMH, PEAKUMU HEUTpAIN3aLNH;
ITOJIyYE€HHE HEPACTBOPUMBIX OCHOBAHWM, BEITECHEHUE OJHOTO METalIa IPYTUM U3
pacTBOpa COJM; PEIICHUWE JKCHEPUMEHTAIbHBIX 3ajad 1o TeMe «BaxnHewnine
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoanuyeckuii 3akoH u Illepuoanyeckas cucrema

xumundeckux iemMeHToB Jl. . MenaeneeBa. CTpoeHue aToMOB.

XuMuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PeaAKIIUN

[lepBbie MOMBITKK KiIacCU(UKAIMN XUMUYECKUX d3JeMeHTOB. [loHsaTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, WHEPTHBIE Ta3bl). InemeHmvl, KOmopwvle obpaszylom amgpomepHbvie
OKCUOBL U 2UOPOKCUODL.

[lepnonmueckuit 3axoH. llepuonnueckas cucTeMa XMMHUYECKUX DJIEMEHTOB
. . Menneneea.  Kopotkonmepuoanas W OaunHonepuoouas  (HopMbl
[Tepuognueckon cucrembl XUMHUYECKUX 3i1eMeHTOB [. 1. MenneneeBa. [lepuonbl
u rpynnbl. Ou3nyecKuil CMBICI IOPAJKOBOIO HOMEpA, HOMEpPOB IIEpUoaa U
IPYIIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTrOMHBIX fnep. HM3omonvl. DIEKTPOHBI.
CtpoeHre 3JICKTPOHHBIX O00JIOYEK aTOMOB MEPBBIX 20 XHUMHYECKHUX SJIEMECHTOB
[Tepuonnueckoit cucremsl JI. 1. MenneneeBa. XapakTepuCTUKa XUMHAYECKOIO
3JIEMEHTA M0 ero noyuoxeHuro B [lepuoanueckoit cucreme 1. . Menneneena.

BaKOHOMepHOCmU UBMEHeHUsl CBOUCME JJIeMEHMO8 MAJIblX nepuodoe u
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2NIABHBIX NOOSPYNN, 68 3A6UCUMOCHU OM AMOMHO20 (NOpPAO0K08020) HoMepa
3nauenue Illepuoouueckoeo 3axona u Ilepuoduueckou cucmemvl XUMUYECKUX
anemMenmos8 Ol pazeumusi Hayku u npaxmuku. [[. M. Menoeneee — yuénviil u
2PANCOAHUH.

Xumuueckas cBsi3b. KoBaneHTHass (MOJdsipHAsT W HEMOJSpHas) CBS3b.
AnexmpoompuyamenbHOCms AMoMO8 XUMUyeckux s1emenmos. VIoHHas CBSI3b.

Crenenbp  okucieHuss.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIIEHU. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XHUMHUYECKUN 3KCHEPUMEHT: HM3Yy4YEHHE OOpa3lOB BEIIECTB METAJIOB H
HEMETAIUIOB;, B3aUMOJEHUCTBUE THUIPOKCUAA IIMHKA C PacTBOPAMHU KHUCJIOT H
HIEJIOYEHN; MPOBEACHUE OIbBITOB, WUIKOCTPUPYIOIIUX ITPUMEPBI OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX pEeaKuid (TOPEHHE, PEAKIIUU PA3JIOAKEHUS, COCTUHECHMUS ).

MexnpeaMeTHbIE CBSI3H

Peanuzanus MeXnpeIMETHBIX CBSI3€M MpU M3YyYEHUU XUMUU B § Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIHUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHATHUH, SBISIOMIUXCS CUCTEMHBIMU JJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OO0mre ecTeCTBEHHO-HAYUHbIC TIOHSTHS: HAYYHBIN (akT, TUIIOTE3a, TEOPHUs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUIHOCTb, HAOJIOJCHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPECHHE, MOJICITb, SIBIICHHC.

dusnka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHI,
W30TOTBI, PAJAMOAKTHBHOCTH, MOJIEKYNA, SJEKTPUUCCKUNA 3apsii, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (GU3MYCCKUE BEIMYUHBI, SIUHUIIBI
WU3MEpPEHUsI, KOCMOC, TUTAHETHI, 3BE371b1, COHITE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpaNIbl, TOPHBIE TOPOJIHI,
M0JIE3HBIE UCKOIIAeMbIe, TOTUIMBO, BOJAHBIC PECYPCHI.

9 KJIACC

BemecTBo U XUMHYECKasA peaKkus

[lepunognueckuii 3akoH. Ilepumognueckas cucremMa XHUMHUYECKHUX DSJIEMEHTOB
. . MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB
XMMHYECKUX JIEMEHTOB MEPBBIX TPEX NMEPUOAO0B, KAIHS, KATBLUSA U UX COCTUHEHUMN
B COOTBETCTBHM C TIOJIO)KEHHEM »3JeMEHTOB B Ilepuomnueckoil cucreme u
CTPOCHUEM HX aTOMOB.

CtpoeHue BemiecTBa: BUIBI XUMHYECKOM CBSI3U. THUIBI KPUCTATIMYECKUX
PEUIETOK, 3A8UCUMOCTb CEOUCME 8euecm8ad Om Muna KpUCmailuyeckou peueémrku
U 8UOA XUMUYECKOU C53U.

Kiaccudukanus u HOMEHKJIaTypa HEOPTaHUYECKUX BCILICCTB
(MexayHapoHas U TpUBUAIbHAS ). XUMUYECKUE CBOKMCTBA BEILIECTB, OTHOCSIINXCS
K pa3IM4HbIM KJaccaM HEOPTaHWYECKUX COCIMHECHUH, TE€HETUYECKas CBS3b
HEOPTaHWYECKUX BEIIECTB.

Kimaccudukanuss XUMHYECKHX pPEaKIHWil 10 pa3IuYHbIM IpHU3HaKaMm (110

YHCIIy U COCTaBy yYacCTBYIOIIMX B PEAKIMU BEILECTB, [0 TEIUNIOBOMY 3P (EKTY, 1Mo
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M3MEHEHUIO CTEIEHEN OKHUCIICHUS XUMUYECKUX 3JIEMEHTOB, 110 00pamumocmu, no
yuacmuro  Kamaiuzamopa,). DOK30- U DJHAOTEPMUYECKHE  PEaKILHH.
Tepmoxumuueckue ypagHeHus.

llonsmue o cxopocmu xumuuecxou peaxkyuu. Ilonamue o6 obpamumvix u
Heobpamumulx xumudeckux peakyusx. Ilonamue 0 20MO2EHHbIX U 2emepOo2eHHbIX
peakyusx. Illowamue o xumuyeckom pasnogecuu. CmewjeHue XUMUYECKO2O0
pasHosecus. Daxkmopwl, 6rUAIOWUE HA CKOPOCHMb XUMUYECKOU peakyuu U
NOJI0JCeHUE XUMUUECKO20 PABHOBECUS.

OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIE  PEAaKIMK, AJICKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON  pEaKIuu. CocraBieHue  ypaBHEHUU
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii C  HKCIOJL30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPOJIUTUYECKOMN JIACCOLIALIHH. DIEeKTpOIUTHYECKAs
JUCCOIMAIS. DIEKTPOJIUTHl U HEANEKTPOIUThl. KaTtuousl, aHuoHbl. Mexanuszm
ouccoyuayuu 8ewecms ¢ PAasiuyHbIMU 8UOAMU Xumuyeckou ceésazu. Ilonamue o
cmeneHu ouccoyuayuy. CUIbHBIC U CA0bIE AIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBus MpOTEKaHUs peaKkIuii HOHHOTO 0OMEeHa
10 KoHUA. ITonHble W COKpalllEHHBbIE MOHHBIE YPABHEHUS pPEaKIui. XUMHUUYECKUE
CBOICTBAa KHUCIIOT, OCHOBaHMM M COJell B CBETe MpeACTaBICHUN 00
ANEKTpoNUTHYECKOM aucconuanuu. Cpena pactBopa. KauecTBeHHbIE peaklUu Ha
KaTUOHBI U aHUOHBI: XJIOPUA-, OPOMUI-, HOAU]-, Cyib(aTt-, KapOoHAT-, CUIIUKAT-,
dbochar- aHMOHBI, TUIPOKCUJ-MOHBI; KATHOHBI AMMOHMS, MAarHus, KajibIusi,
anmroMuHUs, xeneza (2+) u (3+), meau (2+), MMHKA, TPUCYTCTBYIOIIUE B BOJHBIX
pacTBopax.

XUMUYECKUI IKCIEPUMEHT: 03HAKOMJICHUE C MOJACIISIMU KPUCTAJUTMYECKHUX
pPEIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB W HeMeTauioB (rpadura u
ayiMas3a), CJIOKHBIX BEIIECTB (XJIOPUAA HATPHUA); HUCCIETOBAHHE 3aBUCUMOCTU
CKOPOCTH XWMHYECKOM peakiuh OT BO3ACUCTBUS PaA3TUYHBIX  (PAKTOPOB;
MCCJIEIOBAHUE AJIEKTPONPOBOJAHOCTHA PACTBOPOB BEIIECTB, MPOLIECCA AUCCOLMALINU
KHCIIOT, IIeJo4ed U cojlel (BO3MOXXHO HCIIOIb30BAaHUE BHJIEOMATEPUATIOB);
MIPOBEICHUE OIBITOB, WJUTFOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEAKIIM HOHHOTO
oOMmeHa (0Opa3oBaHHME Ocajika, BBIJICJICHHE Tra3a, OOpa30BaHHE BOJbI); OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUi
(ropenue, peakiuu pa3ioKeHUs, COSAMHEHUS); pPACMO3HABAHUE HEOPTaHUYECKUX
BCIIECTB C TIOMOINBIO KAYEeCTBEHHBIX pEaKkIUil Ha HWOHBI, pEIICHUE
AKCTIEPUMEHTABHBIX 3a]1a4.

HeMmeTanibl 1 MX coeIMHEHUST

O6miass xapakTepucTtuka rajqoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue M (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aMMOJAEICTBHE C METaJUIaMHM, HEMETAJIJIAMH — BOJOPOJOM M KHUCIOPOJIOM,
wenouamuy).  Xnopopogopon. ConsHas KUCIOTa, XUMHUYECKHE CBOMCTBA,
nonyuenue, TpPUMEHEHHE. [lelicmseue Xaopa u X10po8o0opood HA OpP2AHUSM

yenosexa. Baxuenume XJOpUAbl U UX HAX0XKICHUE B IIPUPO/IE.
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Obmas xapaktepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTpPOEHUs
aTOMOB KHCJIOPOJIa B Cephl. XapaKTepHbIC CTETICHU OKUCIICHHS.

Crpoenune u GU3NIECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEpHI.
AJITOTpOTIHBIE MOAM(PHUKAIIMN KHUCIOPOJIa U Cepbl. XMMHUYECKHE CBOMCTBA CEpHI
(B3aUMOJICHCTBUE C HeMemaliamMu — BOJOPOJIOM H KHCIOPOJIOM, METaJlIaMH,
KOHYEHMPUPOBAHHBIMU A30MHOU U cepHoul kuciomamu). CepoBOIOPOI: CTPOCHHE,
duznyeckne W XUMHYECKHE CBOMCTBa (KHCIOTHBIE W BOCCTaHOBUTEIIBHBIC
cBoiicTBa). OKCUABI CEpbl Kak MPEICTaBUTENIM KHUCIOTHBIX OKcuaoB. CepHas
KHCIIOTa: (PU3NUECKHEe U XUMHYECKHE cBoicTBa (00mue u cienuduaeckue). Comu
CEepHON KHCIIOTHI, KaYeCTBEHHAsI peakmus Ha cynbdaT-uoH. CepHHUCTas KUCIIOTA.
Xumuueckue peaxyuu, nedxcawjue 8 0CHO8e NPOMBIULIEHHO20 CNOCOOA NOJYYEHUS
cepHou Kuciomul. Haxoxnaenue cepol U €€ coequHenni B npupoae. [Ipumenenue
CEphl U €€ COCTUHCHUIA B OBITY M B TPOMBIIUICHHOCTH. Xumuueckoe 3azpsa3HeHue
OKpydcaroweli cpedvbl COeOUHEHUAMU cepbl (KUCIOMHbIe 00HCOU, 3a2ps3HEeHUe
6030yXa U 8000EMOB), CNOCOOBI €20 NPEOOMBPAUEHUSL.

O6mias xapakTtepuctuka 31emMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aToMOB a3oTta u pocdopa, xapakTepHbI€ CTEIIEHU OKUCICHUSI.

A30T, pacrpocTpaHeHue B Mpupojie, PU3NUecKrue U XUMHUECKHE CBOWCTBA
(B3aMMOJICHCTBHE C METaJNIaMd M HEMETaJlJIaMU - KHUCJIOPOJIOM M BOJOPOIIOM).
Kpyrosopot azora B mpupoje. AMMHak: (U3UUECKUE M XUMHUYECKHUE CBOMCTBA
(OKHCIIEHHE, OCHOBHBIE CBOMCTBAa BOJHOTO PAacTBOpA), nojayueHue W MPUMEHCHUE.
Conu aMMOHMS: COCTaB, (PU3MUCCKHE M XHMHUYCCKHE CBOMCTBa (pa3ioKeHue,
B3aMMOJICHCTBUE CO IeJiouamu), npuMeHeHue. KauecTBeHHass peakiusi Ha HOHBI
aMMOHUS. A30THAasl KHCIIOTa, €€ (U3NYECKHEe U XUMUYECKHUE CBOICTBa (00IIKE U
cnenuduyeckue), nonyuenue. Hutparsl (pasznoxkeHue). A30THCTasi KHUCIOTA.
Hcmonp3oBaHWe HUTPATOB M COJICM aMMOHHSI B KadyeCTBE MHHEPAJIbHBIX
ynoopeHuil. Xumuueckoe 3azpssHenue okpyscarowel cpeobl COeOUHEHUAMU a30ma
(Kuciommuule 002co0U, 3a2psa3Henue 8030YXda, NOUBblL U B000EMOB).

dochop, awromponuvie moouguxayuu  Gocgopa, pusznueckue u
XUMUYECKHE CBOMCTBAa  (B3aMMOJCHCTBHE C MeTallaMH, HEMeETaJllIaMu,
KOHYEHMPUPOBAHHbIMU a30mHol u ceprou Kuciomamu). Oxcun docdopa (V),
oprodochopHas kuciaoTa: (U3NYECKHUE W XHUMHUYSCKHE CBOWCTBA, HOJVUEHUe.
Honamue o munepanvhvix yoobpenusx: wumpamsl u ¢hocghamol. Ilonamue o
KOMNJEeKCHbIX y0obOpenusix. OO0Imas xapakTepucTuka sjiemMeHTOB [V A-rpynmsl.
OcoOEHHOCTH CTpPOCHHMSI aTOMOB yIJIepoJa H KpeMHHUSA. BaleHTHOCTh U
XapaKTEepPHBIC  CTEMEHW  OKWUCIEHWS  aTOMOB  yrjiepoJa W KPEMHUA.
PacnipocTpanenue yriieposia B IpUPOE, XapaKTePHbIC CTCIICHU OKUCIICHUS.

VYrnepoa, amnotponHbie Moaudukanuu (rpagut, anMmas), (GU3HMUYECKUE U
XUMUYECKAE CBONCTBA TIPOCTHIX BEIISCTB (B3aMMOJICHCTBHE C MeETaJJIaMH,
HEMETAIIAMH,  KOHYEHMPUPOBAHHLIMU — A30MHOU U  CEPHOU  KUCIOMAMU).
Ancop6umsa.  KpyroBopor yriaepoga B mpupone. OKcuabl  yriiepoma, WX
bu3nUecKkue U XMMHYECKUE CBOWCTBA, MOJIyYCHHE W MPUMEHEHUE, NEeHUCTBHE Ha
OpraHu3M 4YeJloBeKa. JKorozuyeckue npoodnemvl, CEA3aHHbIE C  OKCUOOM
yenepooa(lV); eunomesa 2100anbHO20 NOMENIeHUs KIUMAMaA, NAPHUKOBHII

acghgpexm. YTOmbHAS KUCTIOTA U €€ CONM, uX (PU3NYEeCKUue M XUMUUYECKHEe CBONCTBA,
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nonyuyenue u npumenenue. KauecTBeHHas peakiuss Ha KapOOHAT-HOHBIL
Hcnonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIEHHOCTH U CEIbCKOM
XO35MCTBE.

O6mue mpeAcTaBieHHsT 00 OCOOCHHOCTAX COCTaBa U CTPOEHUs
OpraHMYeCKUX COEAMHEHUH yriepoaa (Ha MpUMepe MeTaHa, 3TUJICHA, ITAaHOJA,
YKCYCHOM KHCIOTBL. Mx cocmaé u xumuueckoe cmpoenue. Knaccugurayus
opeanuyeckux gewjecms. IloHATHE O OMOJIOTMYECKH BaKHBIX BEIIECTBAX: KUpPax,
Oesikax, yriieBoJax — M UX POJM B KU3HU 4yeloBeka. MamepuanvHoe eOunHcmeo
OpP2aHUYECKUX U HeOP2aAHUYECKUX COeOUHEHUII.

Kpemuuii, ero ¢usnueckue M XHUMHYECKHME CBOHCTBa (Ha NpUMEpE
B3aMMOJICUCTBHUS C METAJUIaMU M HEMETAJUIaMH), nojyyeHue u TPUMEHEHHUE.
Coeodunenusn kpemuus 8 npupoode. Obwue npedcmasnenuss 0o oxcuoe kpemrus(lV)
u KpemHnuesou kuciome. Cunuxkamsl, @usuyeckue u Xumuueckue ceolcmada,
nonyueHue U NpUMeHeHue 6 Oblmy, NPOMBIUIEHHOCMU (8 MeOUYUHCKOU,
91eKMPOHHOU, CIMPOUmMeNbHOU U 0p.). Badichetiuiue cmpoumenvhble Mamepuansl:
Kepamuka, Ccmekao, yemenm, Oemon, owcenezobemon. I[Ipobremvr bezonacnoeo
UCNONIL30BAHUSL CMPOUMETbHBIX MAMEPUANO8 8 NOBCEOHEGHOU HCUZHU.

XHUMHUUYECKUH HKCTIEPUMEHT: U3y4eHHEe 00pa3lloB HEOPraHMUYECKUX BELIECTB,
CBOMCTB COJISTHOM KHUCJIOTBHI; MPOBEJICHUE KAYECTBEHHBIX PEAKIMM Ha XJIOPHUJI-
WOHBI W HaONIOJCHWE TPU3HAKOB HX TMPOTEKAHHUS, OIBIThL, OTpPa’KaIOIIHE
bU3NYEeCKNe U XUMUYECKHE CBOMCTBA TaJOTEHOB W WX COCAMHEHUN (BO3MOKHO
UCIIOJIb30BAaHUE BUACOMATEPUATIOB); O3HAKOMJIEHME C oOpa3lamMu XJIOPUIOB
(raJloreHuI0B); O3HAKOMJIEHHE ¢ oOpa3liamMu cepbl U €€ COCTUHECHUSIMU
(BO3BMOXKHO  HCIOJIb30BaHUWE  BHUJEOMATEpHUANIOB); HaOJIOJCHUE  Ipoliecca
oOyriMBaHUsl caxapa MOJ JCHCTBUEM KOHUEHTPUPOBAHHOW CEPHON KHCIIOTHI,
U3YYEHUE XMMHUYECKUX CBOMCTB pa30aBIEHHON CEpHOMl KHUCIOTHI, IMPOBEICHHE
KaueCTBEHHOM peaknuu Ha CcyiabaT-uoH W HaAOMIOJEHHE TMpU3HAKa €&
MPOTEKAHUsI; 03HAKOMJICHHE C (PU3UYECKUMH CBOWMCTBAMHU a30Ta, Gocdopa U ux
COCIMHEHHH (BO3MOXHO MCIOJIb30BAHUE BUACOMATEPUATIOB), 00pa3iaMu a30THBIX
u (docPopHBIX YyIOOpPEHUM; IMOJydYeHHEe aMMHaka M H3y4YeHHE €ro CBOICTB;
MPOBEICHUE KAU€CTBEHHBIX PEaKIuii Ha MOH aMMOHUs U (ochaT-uoH U U3ydeHue
IPU3HAKOB MX IMPOTEKAaHUs, B3aMMOJCHUCTBHME KOHIEHTPUPOBAHHOM a30THOU
KHUCIIOTBI C MENbI0 (BO3MOXHO HCIOJB30BaHUE BUIECOMATEPHUAIOB); HU3yUYCHHE
MOJIeNIed KPUCTAJUIMYECKUX pPEmETOK anMasza, rpauTa; O3HAKOMIIEHUE C
MpOIECCOM  aJCcOpOLIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM TPOTUBOTa3a; IMOJy4YCHUE YIJIEKHUCJIOr0 rasa M HU3YyYEeHHE €ro
CBOWCTB; TPOBEICHNE KAYECTBECHHBIX PEaKIMi Ha KapOOHAT- M CHJIWKAT-HOHBI
U U3y4YCHUE TIPU3HAKOB WX MPOTCKAHMS; O3HAKOMJICHHE C MPOAYKIIHCH
CHUJIMKATHON TMPOMBIIIJICHHOCTH; PEIICHUE DKCIIEPUMEHTABHBIX 3a7ad 10 TeMe
«BaxxHenIIe HEMETAIUIBI U UX COCAUHECHUSD.

MeTauiibl 1 UX CoeaAnHECHUA
06111351 XapaKTCPpUCTHKA XHUMHYCCKHUX OJJICMCHTOB — MCTAJJIOB Ha
OCHOBAaHHNHU HX ITIOJIOKCHHA B HCpHOI[H‘-IGCKOfI CHUCTCMC XHUMHNUYCCKHUX JJICMCHTOB

. . MenaeneeBa u ctpoeHuss atomoB. CTpoeHne MeTaiioB. Mertamindeckas
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CBSI3b U METAJUIMYECKAs] KPUCTAIIMYECKas PEHETKa. DIEKTPOXUMUUECKUN PsJl
HanpspKeHU  meTauioB. Pu3nyueckne W XUMUYECKHE CBOMCTBA METAJIOB
(B3aUMOJICCTBUE C KHCJIOPOJOM, BOJOH, KuciaoTaMu). Obwue cnocoobuvl
nonyyenuss memannog. llonamue o Koppo3uu Memanios, OCHOB8Hble CHOCOObI
sawumul ux om kopposuu. Cniagel (cmaiv, yy2yH, OOPATIOMUHUL, OPOH3A) U UX
npumenenue 8 OblMy U NPOMbLULIEHHOCHIU.

[{enounble MeTaLIbL: MOJOXKEHUE B [lepruoanueckoil cucteMe XUMHUYECKUX
sanemeHToB JI. M. MenneneeBa; ctpoeHune aromoB. Haxoxaenue B mpupone.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpus U Kanus). OKcuapl u
TUJAPOKCUILI HaTpusi W Kanus. [IpuMeHeHWe WIENOYHBIX METaNIOB M HX
COEIMHECHUM.

[[lenouyno3eMenbHbIE  METaJIbl MarHdi W KaJbLMH:  IIOJIOKCHHE
B [lepnoanueckoit cucreme xumnueckux annemeHToB . 1. MenneneeBa; crpoenne
MX aTOMOB; Hax0JIeHue B npupojae. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MAarHUs
U Kanpluda. Baxdeimue coeauHEHUS Kaibldsg (OKCUJ, THUIPOKCH, COJIH).
JKécmxocmub 60061 U cnocobbl eé ycmpaHeHus.

AmomuHuii: nonoxeHue B Ilepuogmyeckoid cUCTEeME  XHUMHUYECKHX
sanemeHToB J[. I. MeHneneeBa; CTpoeHUE aTroMa; HaXOXKIECHHUE B MPUPO/IE.
du3nyeckre U XMMUYECKUE CBOMCTBA allfOMUHUSA. AMGOTEpHbBIE CBOWCTBA OKCHIA
Y TUAPOKCHUA ATFOMUHUS.

Kenezo: nonoxenue B llepuoguueckoil cUCTeME XMMHYECKUX 3JIEMEHTOB
J. . MenneneeBa; cTpoeHue aToma; HaxOXKJICHHE B mpuponae. Pusmyeckue u
XUMHUUYECKUE CBOMCTBA Xkeje3a (B3aUMOJICMCTBHE C METa/lIaMH, KHUCIOTaMH H
cosisimu). Oxcuapl, ruapokcuasl u conu xene3a(ll) m xenmeza(Ill): cocras,
CBOMCTBA U NOJIyUeHUe.

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHWE C o0pasllaMu METalioB u
CIUTABOB, WX (DPM3MYECKUMHU CBOWCTBAMH; H3y4YEHUE pE3yJIbTaTOB KOPPO3HUH
METaZIOB  (BO3MOXKHO  HCIIOJb30BAaHUE BHUACOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCUJA KaJbLIUsl U HATPUS C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB); HMCCJIEIOBAHUE CBOWMCTB KECTKOW BOMBI; MpOLECCAa TOPEHUs
Kese3a B KUCIOopojie (BO3MOXKHO HMCIOJB30BaHUE BHIEOMATEPHANIOB); MPU3HAKOB
MPOTEKaHUSI KAYECTBEHHBIX PEAKIMH HAa WOHBI (MarHus, KajbIus, AJIOMUHUS,
nuHka, sxenesa(ll) u xeneza(Ill), mequ(Il)); HabmroneHne u onvMcaHue MPOIECCOB
OKpallMBaHMUS I[IJJAMCHHM HWOHAMU HaTpusi, KaJiusl U Kaublus (BO3MOXHO
WCIIOJB30BaHUE  BUJEOMATEpUANIOB); HCCIEAOBaHME aM(OTEPHBIX CBOMCTB
TUAPOKCUIA aTIOMUHUS M THAPOKCHAA IIMHKA; PEIIEHHWE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BaxkHelmme MeTanabl 1 UX COSIUHEHUSY .

Xumus u okpyycaowasn cpeoa

Hoevie mamepuanet u mexnonoeuu. Bewecmea u mamepuanvl 8
N0BCeOHeBHOU JHCU3HU Yenoseka. Xumus u 300posve. bezonacnoe ucnonvzosanue
seujecms U xumuveckux peaxyuti ¢ owvimy. llepsas nomowp npu XumuueckKux
oorcoeax u ompasnenusx. OCHOBbL IKONO2UUECKOU 2pamMomHocmu. Xumuueckoe
3aepsA3HeHue OKpyxcanwel cpeovl (npedeibHas OO0NnYCMmuMas KOHYEHMpayusl

sewgecms — I1JIK). Ponb xumuu 6 pewienuu 3K0102U4eCKUx npooiem.
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Ilpupoonvie ucmounuxu yeneeo0opooos (y2oib, NPUPOOHbL 2a3, Hedmb),
NPOOYKMbL UX NepepabdomKuU, ux poib 8 6bimy u NPOMbIULIEHHOCTU.

Xumuueckuil dKCnepumenm: usydenue o00paA3y08 Mamepuanos (cmexio,
CNIIABbI MEMAJLII08, NOIUMEPHbIE MAMEPUATIDL).

MexnpeaMeTHbIE CBSI3H

Peanuzanus MexXnpeaIMETHBIX CBsS3€d NMpU U3ydeHHWH XuMuUU B 9 kmacce
OCYILIECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYUHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1Iue ecTecTBEeHHO-HAYYHbIE MOHSATHUS: HAYYHBIA (akT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszuka: marepusi, aToOM, 3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaAUOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHHKH,
HOJyIPOBOJHUKH, AUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHoe COCTOSIHUE BEILECTBA, a3, pacTBOpP, pACTBOPUMOCTb, KpUCTANINYECKast
pemérka, CrulaBbl, (pU3MUYECKHE BEIMYMHBI, €IWHULBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusa: ¢orocunTes, AbixaHue, Ouocdepa, 3KOCHCTEMA, MHUHEPAIbHBIE
yIOOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, ruapocpepa, MHUHEpalbl, TOPHbIE MOPOJIBI,
MOJIE3HBIE UCKOIIAeMbI€, TOTITUBO, BOAHBIE PECYPCHI.

BbinosiHeHHE NPAKTHYECKUX PadoT

[Ipu mpoBeneHUH MPAKTUUECKOW pabOThl KaXAbld €€ ATal BBIMOJIHICTCS
oOyuarormumucs ¢ 3[1P BMecte ¢ yuutenem u moja ero pykoBojactBoM. Ha mocke
00s3aTEIbHO BBIBEIIUBAIOTCS MPABHIIa TEXHUKHU 0€30MMaCHOCTH, COOTBETCTBYIOIIIHE
JTAHHOMY BHY paOOThI, JAaeTCs MpaBWIbHAS 3alUiCh (POPMYI U yKa3bIBACTCS 11€Jb
npoBeneHust pabotel. [lpu HEOOXOTUMOCTH JAeTCs BU3YAIbHBIM aIrOpUTM
BBITIOJIHEHUS  3afaHusi. ITO  CIHOCOOCTBYET OCO3HAHMIO  OOYYAIOIIMMUCS
BBINOJIHSIEMBIX JEUCTBUU U MIOJYYEHHOTO PE3YJIbTaTa.

IIpumMepHbIe KOHTPOJIbLHO-U3MEPUTEIbHbIE MATEPHAJIBI 10 XHMUH

JIyisi opraHu3anyy MPOBEPKH, y4eTa M KOHTPOJS 3HAHUN O0OYyJaronIuxcs 1o
MPEAMETY TMPEAYCMOTPEHBI KOHTPOJIBHBIE pPAaOOTBI, CAMOCTOSTEIBHBIC PaOOTHI,
3a4eThl, MPAKTUYCCKHUE paboOThl, TecTHpoBaHWE. OTHUM H3 METOJOB KOHTPOJIS
pe3yibpTaToB 00yueHus oOydaromuxcs ¢ 3[1P sBisercs MeTon moJMBapuaTiBHOTO
HKCIIPECC-TECTUPOBAHUSI C KOHCTPYUPYEMBIMU OTBETaMH. ET0o OTIMYHUTETHHBIMU
YepTaMH SBIISIOTCSL OMEPAaTUBHOCTh, BBICOKAs CTENEHb WHIUBHIYyaIU3alUN
3HAHWM, CPAaBHUTEIHLHO Majble 3aTpaThl BPEMEHH W TpyAa Ha MPOBEPKY OTBETOB
O0yJaroIMXCsl.

st obyuqaroruxcst ¢ 3[1P Bo3MokHO M3MeHeHHne (HOPMYITUPOBKHU 3aaHHMA

Ha «IO0IIAroByrw», ajalTanusa HIpeaiaracMoro 06yan01ueMycsl TECTOBOI'O
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(KOHTPOIBHO-OIIEHOYHOTO) MaTepHasia: HMCIOIb30BAHUE YCTHBIX U MHCHMEHHBIX
WHCTPYKIIMH, YNPOIIEHUE JUIMHHBIX CJOXKHBIX (DOPMYITHPOBOK HWHCTPYKIIUH,
pelIeHne C OMopod Ha anropuTM, oOpasel, HCIOIb30BAHUE CIPABOYHON
nHpopMaruu.

IVIAHNPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O IIPEJIMETA
«XMUMA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

B nenom pesynbTatsl ocBoeHus odyqarommmucs ¢ 3[1P yuebnoro mpenmera
«XuMHS» JOJDKHBI COBNAAATh C pe3yjbTaTaMU MPUMEPHON paboyeil mporpaMmel
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosee 3HaYNMBIMU SBIISIOTCS

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBAallUg K OOYy4eHMIO U  LEJCHANpPaBICHHOM  MO3HABAaTEIbHOU
NEATEIbHOCTH;

YCTaHOBKA Ha OCMBICIICHHE JIMYHOTO OIbITA, HAOMIOAEHNUN 32 XUMHUUYECKUMHU
DKCIIEPUMEHTAMHU;

OpHUEHTAlMsI Ha NPaBUJIa UHAWBUIYATBHOTO U KOJUIEKTUBHOTO OE3011acCHOTO
NOBEJCHUS NIPU B3aUMOJECHCTBUY C XUMUYECKUMU BELIECTBAMHU U COETMHEHUSIMU;

IIPAKTUYECKOE M3ydeHue Ipodeccuid M TpyAa pa3iIMYHOIO pPoja, B TOM
YUCJ€ HAa OCHOBE NPHUMEHEHHWS HM3y4aeMOro NpPEeIMETHOrO 3HaHUs (Hampumep,
71a00paHT XUMHYECKOTO aHAIIN3a);

YBaXXEHUE K TPYly U pe3yjbTaTaM TPYAOBOU NEATEIbHOCTH;

TOTOBHOCTh K OCO3HAaHHOMY HOCTPOCHHIO JaJbHEWUIIEW WHIWBHUAYAIBHOU
TpaekTopuu OOpa30BaHWsA HA OCHOBE OPUEHTHUPOBKM B MHpe Mpodeccuil u
npo(heCcCHOHANBHBIX NPEANOYTEHHUH, YBAXKUTEIHLHOIO OTHOIIEHUS K TPYY;

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

OCHOBBI JKOJIOTMYECKON KYJBTYpbl, COOTBETCTBYIOILIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTMYECKOTO MBIIUICHUs, NPUOOPETEHUE OIBbITa SKOJIOTMYECKU
OPUEHTHUPOBAHHON NMPAKTHYECKOU NEATEIbHOCTH B )KU3HEHHBIX CUTYyalUsX;

OCO3HaHUE MOCIEACTBUM M HENPUSATHE BPEIHBbIX MPUBBIUEK (YHOTpeOIeHUS
aJIKOTOJIsl, HAPKOTUKOB, KypeHHs])) W HHBIX (opM Bpena sl (U3HMYECKOro M
MICUXUYECKOTO 3[]0POBBS;

NPUHATHE PEIIEHWHA B JKU3HEHHOM CHTyalMM Ha OCHOBE IIepeHoca
MOJIYYEHHBIX B XOJ€ OOY4YEHUs 3HAaHWM B aKTyaJlbHYIO0 CHUTYallMIO, BOCIOJHSTH
neduuut nHopmanuu;

FOTOBHOCTh OTOMpAaTh M HUCIHOJB30BaTh HYXHYIO HHPOpMALHMIO B
COOTBETCTBUM C KOHTEKCTOM >KM3HEHHOU CUTYallUH.

METAIIPEJAMETHBIE PE3YJIBTATbBI
Osnaoenue YHUGEPCATIbHBIMU yueOHbIMU nO3HAGAMEIbHBIMU
oelcmeusamu:

BbIABJIATE IPHUYHUHBI U CJICACTBHA IIPOCTBIX XUMHUYCCKUX HBJ’ICHI/If/JI;
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OCYIIECTBJISITh CpaBHEHWE, KIACCU(PHUKAIMIO XUMHYECKHX BEIIECTB IIO
3aIaHHBIM OCHOBAHUSAM U KPUTEPUSIM JUJISl YKA3aHHBIX JIOTUYECKHUX OIEpalnii;

CTPOHUTH JIOTHYECKOE CYXKICHHE IIOCJIE IPEIBAPUTEIHHOIO AHAIN3A,
BKJIIOYAIOIIEE YCTAHOBJICHUE TPUUMHHO-CIIEICTBEHHBIX CBA3EH;

BBISIBIISATH JAe(UUNTH MHPOpPMALIUU, JAHHBIX, HEOOXOJUMBIX IS PEHICHUS
MTOCTaBJICHHOW 3a7a4H;

npeoOpa3oBeIBaTh MH(OPMAIMIO M3 OJHOTO BHJA B Jpyrou (tabiuiy B
TEKCT H IIp.);

co37aBaTh, MPUMEHATh U MPE0oOPa30BHIBATh 3HAKH W CHUMBOJIBI, MOJEIU U
CXEMBI I pelIeHUs YYEOHBIX U MO3HABATENbHBIX 33/1a4 C MMOMOIIBIO MEe1arora;

C TOMONIBI0 TMeJarora MPOBOJAUThL XUMUYECKUN ONBIT, HECIOKHBIN
AKCHEPUMEHT, ISl YCTAHOBJIECHUS OCOOEHHOCTEW OO0BEKTa M3y4YEHUs, MPUUYUHHO-
CJICICTBEHHBIX CBSI3€H M 3aBUCUMOCTEH 00BEKTOB MEXKITY COOOi;

C TIOMOUIBIO TEJIarora Wik CaMOCTOSTENbHO (POpMyIUpoBaTh 0000IIEHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOICHUS, OTIbITA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHUMHYECKHUX IMPOIECCOB U HUX
MOCJIEACTBUS,

UCKATh UM OTOMpaTh MH(GOPMAIIMIO WIIH JAHHBIE U3 UCTOYHUKOB C yU4ETOM
MPEIIOKEHHON yUueOHOM 3a/1auM U 3aIaHHBIX KPUTEPUEB.

Osnadenue  yHUGEpCANbHLIMU  YUEOHbLIMU KOMMYHUKAMUGHBIMU
oelicmeuamu:

OpraHU30BbIBaTh YUE€OHOE B3aMMOJCHCTBHE B rpymnme (OmnpeaeisiTh o0Iue
LEJH, PaCIPeAeIISITh POJIU, JOTOBAPUBATHLCS APYT C APYTOM U T. 11.).

C TIOMONIBIO TMeJarora WM CaMOCTOSATEIbHO COCTaBJISITh YCTHBIE U
MHACbMEHHBIE TEKCThl C HCIOJIb30BAaHUEM WUIIOCTPATUBHBIX MAaTE€PHUAJIOB IS
BBICTYIUICHUS TEPE]l ayAUTOPUEIH;

OpraHU30BbIBAaTh Y4eOHOE COTPYAHHUYECTBO U COBMECTHYIO JIESITEIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMU; pabOTaTh WHIWBUIYAIHHO U B TPYMIE: HAXOJIUTh
oOlee pelnieHue U paspeniaTh KOHQJIMKTH Ha OCHOBE COTJIACOBAHUS TMO3UIUN U
ydeTa UHTepecoB; (hOpMYIUPOBATh, APTYMEHTUPOBATh M OTCTAWBATh CBOE MHEHHE;

OIICHMBATh Kaue€CTBO CBOEro BKJaJa B OOIIMNA MPOAYKT, NMPUHUMATH U
pa3ienaTb OTBETCTBEHHOCTh U MPOSIBISATh TOTOBHOCTh K MPEAOCTABICHUIO OTUETA
repes1 rpynmomu.

Osnadenue yHueepcanbHolMu yueOHbIMU PECYIAMUGHBIMU OClICH GUAMUL:

oOHapyxuBaTh U (HOPMYIHPOBaThL y4eOHYIO MPOOJIEMy, ONPEACNiTh IEb
y4eOHOM eI TENHHOCTH;

BJIaJICTh OCHOBAMHU CAMOKOHTPOJISI, CaMOOIICHKH, MPUHSATUS PEIICHUN U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpa B y4eOHOM U  TO3HABATEILHOMN
JeATEIIbHOCTH;

COOTHOCHUTH CBOM JICUCTBUS C INIAHUPYEMBIMU PE3YyJIbTaTaAMU, OCYIECTBIISITh
KOHTPOJIb CBOEU JIEATEIIbHOCTH B MPOILIECCE JOCTUKEHUS Pe3yJbTaTa, ONpeaesiTh
CrocOOBI  JICWCTBHM B paMKax TMPEMIOKCHHBIX YCIOBUA U TpeOOBaHUA,
KOPPEKTUPOBATh CBOU JAECHUCTBUS B COOTBETCTBUM C U3MEHSIOLIECHCA CUTyallue;

JIaBaTh aJIcKBaTHYIO OLEHKY CUTYallMU U MIPEAJIarath IJIaH €€ U3MECHEHUS;

NpeABUACTL TPYAHOCTH, KOTOPLIC MOT'YT BO3HHUKHYTH IIpH PCHICHUU
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y4eOHOH 3a71a4H;

MOHUMATh TPUYHUHBI, IO KOTOPHIM HE OBLI JIOCTUTHYT TPEOYEMBIN pe3ynbTaT
JeATEIIbHOCTH, ONPEACIIATh MMO3UTHUBHBIE U3MEHEHUsI M HallpaBJIeHUs, TPeOyIOIIne
JadbHEHIIeH paboThI;

OCO3HaHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €r0 MHEHHIO.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeAMETHBIX PE3YJIBTATOB IO OCBOECHUIO O00A3aTEIBHOTO
COJIEp)KaHMs, YCTAHOBJIEHHOTO JAaHHOM MNpUMEpHOM padodyeil mporpaMMon,
BBIICTISIIOT: HAYyYHBIE 3HAHUSA, YMEHHUS U COCOObI EHCTBUH, criennuyecKkue ams
y4eOHOro mnpenmera «XuMUs», BUABI JACSITEIBHOCTH MO MOJIYYEHUIO HOBOTO
3HAHMS, €r0 HHTEPIpETalH, NpeoOpa30BaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX
Y4EOHBIX U HOBBIX CUTYAITUSX:

o MPEACTABICHUE O 3aKOHOMEPHOCTSIX M TIO3HABAEMOCTH SIBJICHUM
MPUPOIbI, TOHUMAaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKON HAyKH Kak
0o0JacTh COBPEMEHHOI'O €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJIbTyphl H
IPAKTUUECKON JEeATENIbHOCTH 4YeJIOBEKa B YCIOBUSX COBPEMEHHOIO OOILECTBA;
NOHMMAaHUE MECTa XUMHH CPEIU IPYTUX €CTECTBEHHBIX HAYK;

o BJIAJ€HUE OCHOBaMHU IMOHATUHWHOIO anmnapara U CUMBOJIMYECKOTO
A3bIKa XUMUU JUIsI COCTABJICHHS (POPMYJ HEOPTraHWYECKUX BEIECTB, YpPaBHEHUU
XUMHUYECKUX pEeaKIHil (C Omopold Ha aJrOpUTM Y4YEOHBIX JIEUCTBHUI); BIIaJCHUE
ocHoBamu xumuyeckor HomeHkiaTypel (IUPAC wu TpuBuanbHON) U yMeHUE
UCIIONIb30BaTh €€ Il pelleHus y4eOHO-TO3HABATENbHBIX 3a/ad C IOMOIIBIO
YUUTENsI; YMEHHUE MCIIONb30BaTh MOJAEIU ISl OOBSICHEHUS CTPOCHHUS aTOMOB U
MOJIEKYJI IO AJICOPUTMY C OITOPOM Ha ONPEIECICHMUS;

o IPEACTABICHHE O CHCTEME XHMHUYECKMX 3HAHUM M YMEHHE C
MOMOILBIO YYUTENSI TPUMEHATh CUCTEMY XUMHUYECKUX 3HAHUM JJI1 YCTAaHOBJICHUS
B3aMMOCBSI3€M MEXKIy U3YUEHHBIM MaTE€pUaOM U MPU MOJTYYEHUH HOBBIX 3HAHUMH,
a Tak»Ke B MMPOIIECCE BBHIMOJHEHUS YU€OHbIX 3aJaHUi U IPH paboTe C HCTOYHUKAMHU
XUMUYECKON MHPOPMALIMH, KOTOPAasi BKJIFOYAET:

BAKHEUIINE XUMHUYECKHE MOHATUS: XUMUUYECKUHN 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILECTBO, MPOCTOE U CJI0)KHOE BELIECTBO, OAHOPOJHAS W HEOJHOPOJHASI CMECH,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJIIPHAs MAaccChl, KOJMYECTBO BEILIECTBA, MOJIb,
MOJISIpHAsI Macca, MOJIIPHBIA 00beM, OKCH/I, KHCIIOTa, OCHOBAaHHE, COJIb (CpeIHs),
XUMHUYECKasl pEaklMs, PEaKIMu COCIUHECHUS, PEaKUUU PA3JI0KEHUS, pEeaKuu
3aMEICHUs, pPEaKIuu OoOMeHa, TerIoBod dA(PGEeKT peakiuu, HSK30- U
HAOTEPMUYECKHE PEAKIIMH, PACTBOP, MACCOBAs JOJS XUMHYECKOTO JIEMEHTA B
COEIMHEHHUH, MaccoBasl J10Js1 U MIPOLIEHTHAsI KOHIIEHTPaLKs BEIECTBA B PACTBOPE,
AIpO aToOMa, JJIEKTPUYECKHM CJIOW aToma, aTOMHas OpOuTajb, PajuyC aTroMma,
BaJICHTHOCTb, CTENIEHb OKUCJICHUS, XUMUYECKasi CBSI3b, AJEKTPOOTPHUIATEIbHOCTD,
NOJISIpHAS U HETIOJISIPHASI KOBAJICHTHAs! CBSA3b, HOHHAS CBSI3b, METAJUIMUECKAs CBA3b,
KpUCTaJUIMYECKasl pelieTka (aToMHasi, MOHHAs, METajuIMuecKasi, MOJICKYJIApHas),
WOH, KAaTUOH, AaHHWOH, OJJEKTPOJUT U HE€ DJJIEKTPOJUT, DIECKTPOIUTHYECKAs
JUCCOLIMAIIUS, PEaKUUd HOHHOTO OOMEHa, OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIC
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peaKiuu, OKHUCIUTEIb M BOCCTAHOBUTEIb, OKHUCJIECHHE U BOCCTAHOBIICHHUE,
AIEKTPOJIN3, XUMHUYECKOE pPaBHOBECHE, OOpaTUMble M HEOoOpaTUMbIE PpEaAKIUH,
CKOPOCTh XMUMHUYECKOW pEaKIuu, KaTallhu3aTop, MPEAeiabHO JOMyCTUMAas
koHuentpamus (1K), koppo3ust MeTaiios, CIUIaBsbl;

OCHOBOIIOJIATAIOIINE  3aKOHbl ~XMMHH: 3aKOH COXPAHEHUS  MAacCChl,
ITepuonnueckuit 3akoH . . MenaeneeBa, 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH
ABorazapo;

TEOPUU XUMUH: ATOMHO-MOJICKYJISIpHASI TEOPUSI, TEOPUS SJIECKTPOTUTUUECKON
JMCCOLMAIINK, a TAaKXKe MPEACTABICHUS O HAYyYHBIX METOAAaxX IO3HAHUSA, B TOM
YUCIIE AKCHEPUMEHTAIBHBIX U TEOPETUUECKUX METOJaX UCCIEIOBAHUS BEUIECTB U
M3YUYCHUS] XUMUYECKUX PEaAKIUM;

e MPEJICTABJICHUE O IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX
AJIIEMEHTOB (paJilyC aToMa, 3JIEKTPOOTPULIATENTLHOCTh), MPOCTBIX U CIOMXKHBIX
BEIIECTB OT IMOJOXKEHUs dJeMeHTOB B llepuonuueckoit cucreme (B Majbix
NEeproJiax M TJIaBHBIX MOJATPYINAX) W AJIEKTPOHHOTO CTPOCHUSI aTOMa; yMEHUE
OOBSICHATH CBSI3b MOJIOKEHUS d7eMeHTa B [lepuoandeckoil cucreMe ¢ YuCIOBBIMU
XapaKTEePUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps
a1pa, OOmlee YUCIO  DJIEKTPOHOB),  PACHpPEAEICHUEM  BJIEKTPOHOB  TIO
HSHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJOB, KIS M KaJbIIHS;
KJIacCUUIIMPOBATh XUMUUYECKUE DJIEMEHThl C ONOpOM Ha OmNpeAcicHUus
(du3nYecKoro cMmbicia HUPPOBBIX JAHHBIX MEPUOANYECKON TaOIHIIBL;

o YMEHHE KJIACCU(ULIMPOBATH XUMUUECKUE DJIEMEHThI, HEOPTaHUUECKUE
BEILIECTBA U XUMUYECKHE PEAKIIUH C ONOPOW HAa CXEMBI; ONPEAEIIATh BaJEHTHOCTh
U CTEIEHb OKHUCICHUS XMUMUYECKHX 3JIEMEHTOB, BHUJI XUMUYECKOW CBSI3M U THII
KPUCTAUTMYECKON CTPYKTYpPbl B COEAUHEHUSX, 3apsii MOHA, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH), OKUCIUTENb U BOCCTAHOBHUTEIb
M0 AJITOPUTMY YUEOHBIX JICUCTBUM;

o YMEHUE XapaKTEepU30BaTh C OMNOPOM Ha CcXeMmy (QU3HUECKHe U
XUMUYECKHUE CBOMCTBA MPOCTHIX BEHIECTB (KHUCIOPOA, O30H, BOJIOPOA, Tpadur,
anmas, KpeMHui, a3ot, ¢ocdop, cepa, XJI0p, HATPUW, Kalauil, MarHui, KaJbIUH,
ATFIOMUHUH, KEJI€30) M CJIOXKHBIX BEIIECTB, B TOM YKCJIE X BOJHBIX PacTBOPOB
(Boma, aMMHaK, XJOPOBOJOPOJI, CEPOBOIOPOJI, OKCUJIBI M TUIPOKCHUIBI METAIJIOB
| - IIA rpynn, amomunust, meau (II), nnnka, sxenesa (II u 1), okcuast yraepona (11
u IV), xkpemnaus (IV), azora u docdopa (III u V), cepst (IV u VI), cepuucras,
CepHasi, a30THCTasi, a30THasA, pochopHas, yronbpHas, KpEMHUEBAasT KHUCIOTa U UX
COJIM); ONKUCHIBATh C ONIOPOM Ha IJIaH U KJIKOYEBBIE CJIOBA; YMEHUE TPOTHO3UPOBATh
U XapaKTepU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOECHUS
MOCJ€e MPEIBAPUTEIIBHOTO aHaJIh3a MOJi PYKOBOJICTBOM I€Aarora, MpUMEHEHUe
BEILIECTB B 3aBUCUMOCTH OT HUX CBOMCTB, BO3MOXHOCThH MPOTEKAHUS XUMHYECKUX
MpEeBpalllEHU B Pa3JIUYHBIX YCJIOBUSAX, BIUSHHE BEIIECTB U XUMHYECKHUX
MIPOIIECCOB HAa OPTaHU3M UYeJI0OBEKa U OKPY>KAIOITYI0 IPUPOJAHYIO CPEIY;

o YMEHHUE COCTaBJATh IO 00paslly, CXeMe, aJlropuTMy Y4YeOHBIX
JEUCTBUN MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHHS PEaKlUil (B TOM YHUCIE peakiui
MOHHOTO oOMeHa u OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuit),
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WIUTIOCTPUPYIOIIAX ~ XMMHYECKHE  CBOWCTBA  HM3Y4YCHHBIX  KJIACCOB / rpymi
HEOPraHWYECKUX  BEIIECTB, a TaKXKe MOATBEPKIAIOIIMX T[EHETHUYECKYIO
B3aMMOCBS3b MEXy HUMU;

o YMEHHME BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO
Macchl BEUIECTB, MAaCCOBYIO [OJII0 XHUMHUYECKOIO 7JJIEMEHTAa B COEAMHEHUHU,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, KOJIMUECTBO BEIIECTBA U €0 Maccy, 00bEM
ra3oB C OMOpoil Ha 061mue (GOPMyIIbl; YMEHHUE MTPOBOAUTH PACUETHI 0 YPAaBHEHUSIM
XUMHUYECKUX PEAKIM M HaXOIUTh KOJIMYECTBO BEIIECTBa, O0BEM U Maccy
pEareHTOB WJIM MPOAYKTOB PEAKIMH C OMOpPOM Ha oOpaszel, alropuTM y4eOHBIX
NEUCTBUM;

o BJIaJICHUE OCHOBHBIMH METOJIaMH HAYYHOT'O MO3HaHMs (HaOJr0IeHHE,
U3MEpPEHHUE, DSKCIEPUMEHT, MOJCIMPOBAHME) TMPU M3YUYEHUU BEIIECTB U
XMMHUYECKUX SBJIICHUH C ONOPOM Ha aJIrOpuTM Y4eOHBIX JEHCTBUM; yMEHUE
copMynupoBaTh MNpoOJEMy U MPEAJIOKUTh MYTH €€ PELICHUs € MOMOIIbBIO
nejarora; 3HaHHE OCHOB Oe30macHOW paboThl € XMMHUYECKUMU BEIIECTBAMHU,
XUMHUYECKOHN MOCYA0U U Ja00paTOPHBIM 000PYAOBaHUEM;

o HAJIMYUE TMPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBICHHS
CIEIYIOUUX XUMUYECKUX OSKCIEPUMEHTOB I0J PYKOBOJACTBOM YUUTENS C
00CyXIeHHEeM TTaHa paOOThl WJIM COCTABICHUEM TAOJMIIbL:

U3yYEHUE U ONUCaHNe PU3NUECKUX CBOICTB BEILIECTB;

O3HaKOMJIEHUE C PU3NUECKUMHU U XUMUUYECKUMH SBJICHUSIMU;

OTIBITHI, WITIOCTPUPYIOIINE IPU3HAKU NPOTEKAHUSI XUMUYECKUX PEaKIHil;

U3y4EHUE CIIOCOO0B Pa3AeeHUs] CMECEI;

NOJIyYEHHE KUCIIOPO/Ia U U3YUEHUE €r0 CBOMCTB;

IOJIyYE€HHE BOJOPOJA U U3yUYECHHE €T0 CBOWCTB;

MOJIyYeHHUE YIJIEKUCIIOTO ra3a U U3y4eHHUe ero CBOMCTB;

MOJIy4YeHUE aMMHUAKa U U3YUEHUE €r0 CBOMCTB;

IIPUTOTOBJIIECHUE  PACTBOPOB  C  ONPENEIICHHOW  MAacCOBOM  JOJIEU
PacTBOPEHHOIO BEILIECTBA;

MCCJIEIOBAHUE W ONHUCAHHUE CBOMCTB HEOPraHUYECKUX BEILECTB Pa3IUUHBIX
KJIACCOB;

MIPUMEHEHUE NHIUKATOPOB (JIaKMyca, METHJIOpAHKa U (peHoJIpTanenHa) 1ist
OIpe/IeNICHUs XapaKTepa Cpelbl B pacTBOpaxX KUCIOT U IIeJI0ueH;

U3yYEHUE B3aMMOJCHCTBUS KHUCJIOT C METaUlaMH, OKCHJAAMU METaJIOB,
pPacTBOPUMBIMU U HEPACTBOPUMBIMHU OCHOBAHHSIMH, COJISIMU;

MOJIy4Ye€HUE HEPACTBOPUMBIX OCHOBAHMUIA;

BBITECHEHHE OJJTHOTO METajlJla APYTUM U3 PACTBOPA COJIH;

uccienoBaHre aM(pOTEPHBIX CBONCTB 'MAPOKCUIOB aTIOMUHUS U IIMHKA;

pelIeHre JKCIEePUMEHTANbHBIX 3a7ad 1Mo TeMme «OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COCTUHEHUN);

pelIeHre HKCIEPUMEHTAIBHBIX 33Ja4 10 TeMe «DIEKTPOJIUTHYECKAS
T CCOLIMAIIUSY;

pelIeHre KCIePUMEHTAIbHBIX 3a7a4 no Teme «BakHelue HeMeTabl U
UX COCTUMHEHUS»;
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peIIeHNe dKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeHIme MeTallIbl U X
COEJIMHEHUSD;

XUMUYECKUE DSKCHEPUMEHTHI, WIUTIOCTPUPYIOLIME MPU3HAKA MPOTEKAHUS
peakiuii HOHHOTO OOMEHa;

KaueCTBEHHbIEC PEaKI[MU HAa MPHUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX MOHBIL:
XJIOpUA-, OpOMUI-, UOAUMI-, cyiabdar-, ocdar-, kapOOHAT-, CHUIUKAT-aHUOHBI,
THJIPOKCHU/I-UOHBI, KATHOHBI aMMOHHSI, MarHusi, KaJbIUs, aJFOMUHUS, kele3a (2+)
u xene3a (3+), meau (2+), HMHKa;

YMEHHE NPEJCTaBIATh PEe3yibTaThl AKCIEPUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNbCTB, TPa(MKOB U TAOIHI] U BBISBIISTH SMIIMPUYECKHE 3aKOHOMEPHOCTH;

o BJIaJICHUE TMpaBWiIaMHu O€30MacHOro OOpalleHUusi C BEIIEeCTBAMHU,
UCITIOJIb3yEeMbIMH B TTOBCEAHEBHOM KU3HU, a TAK)KE MPABUIIAMU MMOBEJICHUS B IIEJISIX
cOepexxeHus: 370pOBbS M OKPY’KAIOIIEW MNPUPOJHOM Cpejbl; OHMMaHUE Bpeja
(omacHOCTH) BO3JEHUCTBUSI HAa KUBbIE OpPraHU3MblI OMNpPEIENICHHBIX BEIIECTB, a
TaK)Xe CIOCOOOB YMEHBIIEHUS U TMPEAOTBpAIICHUS WX BPEIHOTO BO3JICUCTBUS;
MOHUMAaHUE 3HaYEHUs KUPOB, OCITKOB, YIJIEBOJIOB JUIsl OPraHU3Ma YeJIOBEKa;

o BJIAJICHUE OCHOBAMU XHUMHUYECKOW TI'pPaMOTHOCTH, BKJIIOYAIOLIEH
YMEHHE TPaBWIbHO HCIOJIh30BaTh M3yYCHHBIC BEIIECTBA M MaTepuanbl (B TOM
qHclie, MUHEpAJIbHbIE yI0OpEHHs, METAUTBl U CIUIABbI, MPOAYKTHI MEpepadoTKu
IPUPOIHBIX UCTOYHUKOB YII€BOAOPOIOB (YIisl, TPUPOIHOTO Tra3a, He)TH) B OBITY,
CEIbCKOM  XO3MWCTBE, Ha TPOU3BOJCTBE, YMEHHUE TMPUBOIUTH TMPUMEPHI
MPaBUIILHOTO MCTOIB30BAHMS U3YUYCHHBIX BEIIECTB U MaTEPUAJIOB;

o YMEHUE YCTaHABJIMBATh CBSI3M MEXKAYy peEalbHO HaOII0IaeMbIMU
XUMUYECKUMHU SIBJICHUSIMA M TPOLIECCAMU, TPOUCXOSIIMMU B MaKpo- U
MUKPOMHUpPE,  OOBSICHATH  MPUYMHBI  MHOTOOOpa3usi  BEIIECTB,  YMEHHUE
WHTETPUPOBATh XUMHUCCKUE 3HAHUS CO 3HAHUSAMH JIPYTUX YICOHBIX MPEIMETOB C
MOMOIIIBIO TIEIarora;

o npeicTaBieHne o cdepax npodecCHOHANBHOM  JeATEeNbHOCTH,
CBS3aHHBIX C XHMHEH W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKCHHMSIX XMMHWYECKOW HAyKH; HaJMYMe OIbITa PaboThl C Pa3IuIHBIMU
UCTOYHUKAMU HHPOpMAlMM 1O XUMUU (HAYYHO-TIOMYJISIpHAS JIUTEpaTypa,
CJIOBAapH, CHPABOYHUKH, WHTEPHET-PECYPCHI) C OMOPON Ha aNTOPUTM: yMEHHUE
OOBEKTHBHO OIIEHUBATh HMHGOPMAIMIO O BEHIECTBAX, HMX MPEBpAICHUSIX W
MPAKTUIECKOM TPUMEHEHUH.

TpeGoBanuss K mNpeAMETHBIM pe3yabTaTaM OCBOCHHS Y4eOHOro
npeamMera «XuMHs», pacrpenaejeHHbIe 10 rogaM 00y4eHust

Pe3ynbratel 1o rogam (GopMyIupYIOTCS MO MPUHLUIY T0OABICHUS HOBBIX
pe3yJIbTaTOB OT roJia K TOAY, YK€ Ha3BaHHbIEC B MPEIBIAYIINX rofax MO3UINH, KakK
paBuiIoO, JOCIOBHO HE MOBTOPSIIOTCS, HO YUUTHIBAIOTCS (PE3yIbTaThl OUEPETHOTO
roJia N0 YMOJIYaHHUIO BKIIOYAIOT PE3YNIbTAaThl MPEABIAYIIUX JIET).

8 KUIACC
PACKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX IOHSTHH: aTOM, MOJIEKYJIA,
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XUMHUYECKUW BJIEMEHT, TMPOCTOE€ BEHIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOAHAsT W HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCHUTENIbHAs AaTOMHAas H
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JISI XUMHUYECKOTO 3JIEMEHTa B COSAMHEHUU, MOJISIPHBIN 00BEM, OKCUJI, KUCIIOTA,
OCHOBAHHE, COJIb, J/1eKMPOOMPUYAMENbHOCMb, CTEIIEHb OKUCIICHUS, XUMUYECKas
peakius, KiaccupuKaius peakuid: peakiiuil COSIUHEHUs, PEaKIUU Pa3IoKeHUs,
peakiMy 3aMEIEHHUs, PEeaklMu OOMEHa, JK30- M JHJAOTEPMHUYECKUE PEaKIINH;
menosol 3gpgexm peakyuu, SAPO aTOMa, SJICKTPOHHBIA CIOW aTomMa, aTOMHas
opOuTaNb, pagMyc aroMa, XHMHYECKas CBs3b, TOJIApHAsS W HEMOJSIpHAS
KOBaJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KATHOH, aHHOH, PACTBOP, MaccoBasl J0Js
BelllecTBa (IPOLICHTHAsI KOHIIEHTpPAIUsi) B paCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHH (cM. 1. 1) u
MPUMEHSITH 3TU NOHSATUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JIJIsI COCTaBIEHUsI (POPMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMHUECKUX PEAKIIUM, 3JIEKTPOHHOTO OanaHca;

OMpEENATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHECHMSIX;
CTENIEHb OKHCIICHUS DJJIEMEHTOB B OWHApHBIX COEJUHEHUSX C ONOpoWd Ha
ONpENICNICHNs, B TOM YHCII€ CTPYKTYPUPOBAHHBIE; MPUHAIEKHOCTh BELIECTB K
OTIpEJICIEHHOMY KJIACCY COEIMHEHMH 1Mo (opmynaM; BUJ XUMHYECKOU CBS3H
(KoBaJICHTHAsl M HIOHHAsI) B HEOPTaHUYECKUX COCTMHECHUSIX;

MMETh MPEACTABICHUE O CUCTEME XMMHUUYECKUX 3HAHUU, YMETh C TTOMOIIbIO
VUUTENS] TMPUMEHSITh CHUCTEMY XUMHMUYECKUX 3HAHUM, JI1 YCTaHOBJICHUS
B3aMMOCBSI3M MEXy M3YYEHHBIM MaTEpPUAJIOM U IMPHU MOJTYyYCHUH HOBBIX 3HAHUH, a
TaKke Npu paboTe ¢ UICTOUHUKAMU XUMHUUYecKod mHpopMannu. OpUeHTUPOBATHCS
B TMOHATHSX M ONEpUpPOBaTh HUMH Ha 0a30BOM YypOBHE, MPUMEHSTH MpHU
BBITIOJTHEHUN YYEOHBIX 3aJaHUi M PEIICHUM PACUCTHBIX 3aJa4 C OMOpoll Ha
QITOPUTM y4EOHBIX JCHCTBUN M3YYCHHBIC 3aKOHBI M TEOPHUH: 3aKOH COXPAHEHUS
Mmaccel, [lepuonnuecknii 3akon .M. Menneneesa, sakon nocmosauncmea cocmasa,
3aKOH ABOrajipo; aTOMHO-MOJIEKyJsgpHas Teopusi. COOTHOCUTH OOO3HAYEHUS,
KOTOpble uMmeroTcs B Tabmuie «llepuoandeckasi cucteMa XUMHUYECKUX JIEMEHTOB
. UN. MeHngeneeBa» € UYHUCIOBBIMH XAapPaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsAn siApa, oOlee YHUCiIo SJIEKTPOHOB U
pacrpeaereHue Ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XWMHUYECKUE JJIEMEHThI; HEOPraHWYECKHE BEIIECTBA;
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIUM BELIECTB, O
TeIIoBOMY H(d@eKTy, M0 HU3MEHEHHUIO CTENEHU OKHUCICHUS XUMHYECKUX
AJIEMEHTOB) C OMOPON HA CXEMBI;

XapakTepru30BaTh (OMHUCHIBATh) OOIIME XHWMHYECKHE CBOWCTBA BEIICCTB
pPa3IMYHBIX KJIACCOB, TOJATBEPXKJIasl OMUCAHWE TMPUMEPAMHU  MOJEKYJISPHBIX
YPAaBHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLIHUMN C ONIOPOU HA CXEMBI;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTM OT HX COCTaBa U
CTPOCHUS; BO3MOKHOCTH MPOTEKAHHSI XMMHYECKUX MPEBPAlICHUN B pPa3IUUYHBIX

2 311ech 1 lasee KypCMBOM 0003HAYAIOTCS TIAHUPYEMBIE TIPEJMETHBIE PE3YJIBTATHI, KOTOPBIE MOTYT OBITh
MOTEHIMAJIBHO AOCTUTHYTHI oOyuatonumcst ¢ 3[1P, Ho He ABIIOTCS 00s13aTEILHBIMH.
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YCIIOBHSIX TTOCJIE MPEABAPUTEIHHOTO OOCYKIEHUS C TIEAaroroM;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JeMEeHTa 1Mo (opMysie COSAUMHEHHS; MAacCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE; MPOBOJAUTH PACUYETHI MO YPABHEHUIO XHUMHUYECKOU
peaKkuuy ¢ ONOPOM Ha alrOPUTM;

IPUMEHSTh OCHOBHBIE ONEPAIIMU MBICIUTEIBHON AEATEIbHOCTH — AaHAIN3 U
CUHTE3, CpaBHEHHUE, 000OIIeHUE, cucTeMaTu3alus, KiacCuUKalus, BBISBICHHUE
MPUYAHHO-CJIEACTBEHHBIX CBS3€M — JUIi M3YYECHUS CBOWCTB BEUIECTB W
XUMHUYECKUX PEaKIUi; €CTEeCTBEHHO-HAYUYHbIE METOJbI MTO3HAHUSI — HAOJIOJICHHUE,
U3MEPEHHUE, MOJECIUPOBAHUE, SKCHEPUMEHT (peanvHblli U MbICIeHHbI) TOJ
PYKOBOJICTBOM MEAArOra;

CJIeIOBATh MpaBUJIaM IOJIb30BAHUSI XUMUYECKON MOCYAO0N U JIAOOPaTOPHBIM
000pyIOBaHUEM, a TAK)KE MpaBUIIaM OOpAIICHHs C BEUIECTBAMH B COOTBETCTBHUH C
WHCTPYKIUSIMUA 110 BBIIOJTHEHUIO JTAOOPATOPHBIX XHMHYECKUX OIBITOB IIO
MOJIYYCHUIO U COOMpAHUIO Tra3000pa3HbIX BEHIECTB (BOJOPOJAa M KHUCIOPOHA),
[IPUTOTOBJICHUIO PAaCTBOPOB C OIPEIEIIEHHON MacCOBOM JOJI€d PacTBOPEHHOIO
BEIIECTBA; IUIAHUPOBAaTb W NPOBOAUTH XUMHUYECKHME OKCIIEPUMEHTBI 10
pAaclO3HABAHUIO PACTBOPOB MIECJIOYEH M KHUCJIOT C IIOMOIIBK) HMHAUKATOPOB
(;makmyc, geHondranenH, METHUIOPAHXK U JIp.), TOJTBEPKAAONINX KauyeCTBEHHBIN
COCTaB HEOPraHMYECKUX BEIIECTB (KAYECTBEHHbIE PEAKIMA Ha HOHBI) IO
PYKOBOJCTBOM II€Iarora.

9 KVIACC

pPacKpbIBaTh CMBICT OCHOBHBIX XHMMHUYECKMX MOHSITHI: XHUMHUYECKHM
AJIIEMEHT, aTOM, MOJIEKYJla, MOH, KaTHOH, aHHWOH, IMPOCTOE BELIECTBO, CIIOKHOE
BEILIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCJICHUS,
XUMHUYECKasl peaklus, XUMHUYECKas CBs3b, Meniosou 3ggexm peaxyuu,MOb,
MOJIIpHBIA 00BEM, PacTBOpP; IIEKTPOJIUTHI, HEINEKTPOJIUTHI, FNEKTPOIUTHYECKAS
JUCCOLMAINS, PeaKIIMM HOHHOTO OOMEHa, KaTalu3aTtop, Xumuueckoe pagrnosecue,
obpamumble U Heobpamumvle peakyuy, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEaklMH, OKHCIWTEIb, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAHOBIICHUE,
aljoTponus, amMQpoTepHOCTb, XHWMHUYEcKas CBs3b (KOBaJE€HTHas, HOHHaf,
METaJUINYeCcKasi), KPUCTAUIMYECKA PEIIETKA, KOppO3us Memaiios, CHIAGbl,
CKOpOCMb XuMudeckou peaxkyuu, npeneabHo pomyctumas konuentpauus (I11K)
BEILIECTBA;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKHUX MOHATUH (cM. 1. 1)
MPUMEHSTH ITH MOHATHSI IPY OMUCAHUU BELIECTB U X MPEBPAIICHHUI;

UCIIOJI30BaTh 3HAKU U CUMBOJIBI JJI (DUKCAIIMU pe3yJbTaTOB HAOJIOICHUN,
cocTaBiieHUs] (POpMyJT BEUIECTB M YpaBHEHUM XMMHUYECKHX PpEAKIUH, 3amuch
JaHHBIX  ycnoBUM 3amad. Mcnonb3oBaTh  0003HA4YeHUs, HUMEIOLIUECS B
[lepunonuueckoit cucreme u TabIUIE PACTBOPUMOCTH KHUCIIOT, OCHOBAHHM U COJIeH
B BOJI€ JIJIS1 BBIIIOJIHEHHUS 3aJaHUIA.

ONPENENATh BAJIGHTHOCTh U CTEIIEHb OKUCICHUS XMMUYECKUX AJIEMEHTOB B
COEIMHEHUAX Pa3IM4YHOr0 COCTaBa; MPUHAIJICKHOCTh BEIECTB K ONPEACIEHHOMY

KJIACCY  COEOMHEHUW C ONOpOM HAa  ONpPEAENEHHs, B TOM  YHCIE
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CTPYKTYPUPOBAaHHbBIC; BHUABl XHUMHYECKOW CBs3U (KOBaJCHTHAs, WOHHAS,
METaJUInYecKasi) B HEOPraHMYECKUX COEIMHEHHUAX; 3apsij MOHA MO XUMHUYECKOM
dbopmyre; xapakTtep cpeabl B BOJHBIX pacTBOpax KHCIOT M WIEJNOYeH, mun
KPUCMATUYeCKOU peuémKu KOHKPemHoz20 eeuecmad,

packpbiBath cMbIica [lepuommueckoro 3akona J[.M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 MOHUMAHUE: ONUCHIBAMb U XAPAKMePU3068ams TaOINYHYIO
dbopmy Ilepuoguyeckoil cUCTEMbl XUMUYECKUX SJIEMEHTOB: pa3iMyaTh MOHATHUS
«rnaBHas noArpymmna (A-rpymnmna)» u «mobouynas noarpynmna (b-rpynmna)», mansie u
OonpIIMiE  TIEPUOJBI; coomHOCUmMb  O0O3HAYCHHS, KOTOPBIE WMEIOTCS B
MEPUOTNYECKON TaONHIE, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB W 3apsAll s]pa, OOIlee YHUCIO BJIECKTPOHOB U
pacrpeiesieHue UX M0 AJIEKTPOHHBIM CIOSIM); 00BbACHAMb 00IME 3aKOHOMEPHOCTH
B HU3MEHEHUM CBOMCTB XMMHUYECKHX DBJIEMEHTOB M HMX COCJUHECHUM B Mpejesiax
MaJIbIX IEPUOJOB U TJIaBHBIX MOATPYMI C Y4ETOM CTPOCHHS UX aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI; HEOPTraHWYECKHUE BEIIECTBA;
XUMUYECKUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIMX B PEAKIMU BEUIECTB, [0
TersioBoMy 3(h@eKxTy, MO0 HU3MEHEHUI0 CTENEeHEW OKHUCICHHS XUMHYECKHX
AJIIEMEHTOB) C OTMIOPOM HAa CXEMBI;

XapaKTepu30BaTh (OIMUCHIBATH) OOIIME U CleuuPUUIecKue XHUMHUYECKHE
CBOMCTBA BEIECTB PA3JIMYHBIX KJIACCOB, MOJTBEpXkJas OMHCAHUE MPUMEPAMHU
MOJIEKYJISIPHBIX Y MOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX XUMHYECKUX PEAKIUM ¢
OTNIOPO HA CXEMBI;

COCTaBJIATh YPABHEHUS JICKTPOIUTHYECKON JUCCOIUALIMY KUCIIOT, IIeJI0Yei
U COJICH; TOJHBIE W COKpalIEHHBIE YpPaBHEHHUS PEAKIUA HOHHOTO OOMEHa;
YpaBHEHUS PEaKIui, MOJATBEPKIAIOIINX CYIIECTBOBAHUE TI'E€HETUYECKOW CBS3U
MEXK]Ty BEIECTBaMU Pa3JIMUHbIX KJIACCOB;

pPacCKpbhIBaTh  CYIIHOCTh  OKHCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUH
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca ITHX PEaKIni;

POTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS;
BO3MO>KHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUHN MOCIE NPEeABAPUTEILHOTO
00CYXIEHHUS C TIearorom;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;
MacCOBYIO JIOJIO XMMHYECKOTO dJeMEHTa 1Mo (opMysie COSAMHEHHS; MAaCCOBYIO
JIOJIF0 BEILECTBA B PACTBOPE; MPOBOJUTH PACUYEThl MO YPaBHEHUIO XUMHYECKOU
PEAKIIUM C OTIOPOU HA aJITOPUTM;

cJe0BaTh MpaBUJiaM TMOJIb30BaHUS XUMUYECKOW MOCYA0N U J1a00paTOpHBIM
o0opyI0BaHUEM, a TaKXKe MpaBUjiaM OOpaIlleHHs C BEIIECTBAaMU B COOTBETCTBUHM C
WHCTPYKIMSIMUA TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKA U YTJIEKUCIIOrO ra3a);

MPOBOJIUTH PEAKIINH, TIOITBEPKIAIONTNE KAUeCTBEHHBIA COCTaB Pa3IMUHbIX
BEII[ECTB: PACIO3HABATh OINBITHBIM MYTEM XJIOPHA- OpOMUI-, HOIUM-, KapOOHAT-,
docdar-, cwimmkar-, cynbdar-, THUIPOKCUA-HUOHBI, KaTUOHHI aMMOHHS W HOHBI
M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PAaCTBOpPaX HEOPTAaHUYECKHX
BEILIECTB;
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MIPUMEHSTh OCHOBHBIE ONEpallMi MBICIUTEIBHON JIEATEIIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHME, O0O0O0OIlEeHNEe, CHCTEMAaTU3allUl0, BbBIABIECHUE MPUYUHHO-
CJICJICTBEHHBIX CBSI3€U — JIJISl U3YUEHHUs CBOMCTB BEIIECTB U XUMHUYECKUX PEaKIUi;
€CTECTBCHHO-HAYYHbICE ~ METOIbl  TO3HaHWs —  HAONIOACHHE, HU3MEpEHHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (peabHbII U MBICITICHHBI).
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