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[HOACHUTEJIbHAA 3AITNCKA

[IpumepHast paGouasi mporpaMma MO XUMHUHU sl OOYYAIOIIUXCS C 3aJEPKKOMN
ncuxuyeckoro pazputus (manee — 3IIP) Ha ypoBHE OCHOBHOrO 00IIEro 0Opa3zoBaHUs
COCTaBJIEHa B COOTBETCTBUU ¢ DejepalibHbIM TOCYJAapCTBEHHBIM 00pa3oBaTeIbHbIM
CTaHJapTOM OCHOBHOT0 o0miero oopazomanus (I[Ipukaz Munnpocsemenuss Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MunHuctepctBoM toctuiuu Poccuiickoi
®eneparuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC OO0O), IIpumepHoit
aJanTUPOBAHHON OCHOBHOW 00pa3oBaTeNbHONM NPOrpaMMON OCHOBHOIO OOIIEro
oOpa3oBaHus OOYy4YaIOIIMUXCA C 3aJEPKKOW TMCHUXUYECKOro pa3BUTHS (0100pEeHHOU
pemennem ®YMO no obmemy o6pazoBanuio (poTokoi ot 18 mapra 2022 1. Ne 1/22))
(manee — ITAOOII OOO 3I1P), IlpumepHoii paboueil mporpaMMbl Y4eOHOTO MpeaMeTa
«Xumus» (06a30BbIid ypoBeHb), [IpumepHOil mporpaMMol BOCIHMTAaHHS OO0YyYaroUUXcCs
OpU MOJYYEHUH OCHOBHOTO OOIIero oOpa3oBaHMs, C YYE€TOM pACIPEICICHHBIX IO
KjaccaM  MpoBepsAeMbIX TpeOOoBaHMH K  pe3yibTaTaM  OCBOCHHMS  OCHOBHOM
o0pa3oBaTeIbHOM MPOTpaMMbl OCHOBHOI'O 00IIEro oO0pa3oBaHUSI W DIIEMEHTOB
CoJiep>KaHusl, MPEJICTABICHHBIX B Y HUBEpCAIbHOM KoaudukaTope no xumuu, Konnenmmu
npenojaBaHus yueOHOro npeameTa «XUMHs», B 00pa3oBaTeNbHbIX Opranuzanusx PO,
peanu3yronrX OCHOBHbIE 00111€00pa30BaTeNIbHbIE TPOrPAMMBI.

O61mas xapakTepucTHKA Y4eOHOT0 nmpeaMera « XuMUsh)

VYyeOubiii  npeamer  «XUMHS» ~ BXOOUT B MPEAMETHYIO  00JacTh
«EcrecTBeHHOHay4HbIE TMpEAMETH. B cucTeMe ecTecCTBEHHOHAy4YHOTO 00pa30BaHUs
XUMHS KaK y4yeOHBIA MpeIMeT 3aHMMaeT Ba)KHOE MECTO B MO3HAHUH 3aKOHOB MPHUPOIBI,
GbopMHUpPOBAaHUN HAYYHOW KAPTUHBI MHUPA, CO3JaHUM OCHOBBI XUMUYECKUX 3HAHUM,
HEOOXOUMBIX ISl TOBCEAHEBHOM JKM3HU, HABBIKOB 3J0POBOTO M 0E30MacHOrO s
YelloBeKa W OKpyXaloled ero cpeasl oOpa3za KH3HU, a TakKe B BOCIUTAHUU
3KOJIOTHYECKON KYJIbTYPHI.

VYcnemHocTh U3y4eHusi XUMHHM CBS3aHA C OBJQJCHUEM XHUMHYECKUM SI3BIKOM,
coOmoieHneM TmpaBuil  Oe30macHo  paboThl TPU  BBIMOJHEHUH  XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHHEM MHOTOYHMCIICHHBIX CBSI3€M XUMHU C IPYTUMU NpPEeAMETaMU
LIKOJIBHOT'O Kypca.

[Iporpamma BKJITIOYAET B c€0s OCHOBBI HEOPTaHUYECKON U OPraHUYECKOW XUMHH.
['maBHOI uaeel nporpaMmsl SIBISIETCS CO3/IaHKE 0A30BOI0 KOMILJIEKCA OTIOPHBIX 3HAHUMI
[0 XUMWH, BBIPAKEHHBIX B (POpME, COOTBETCTBYIONICH BO3pacTy OOyYarolUXCAd U HX
0COOBIM 00pa30BATEIBHBIM TOTPEOHOCTSIM.

B coxepxxannu 1aHHOTrO Kypca MpEeACcTaBI€Hbl OCHOBOIOIATAIOMINE XUMUYECKUE
TEOPETUYECKAE 3HAHUSA, BKIIOYAIOIIME HW3YyYEHUE COCTABA W CTPOCHUS BEIIECTB,
3aBUCUMOCTH WX CBOWCTB OT CTPOCHUS, IPOrHO3UPOBAHME CBOWCTB BEIIECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMHUYECKUX MTPEBPALLECHNUN U ITyTE€W yIIPaBICHUS UMU
B LIEJISIX TIOJIYYEHHS BEIIECTB U MAaTEPHUAJIOB.

TeopeTnueckyro OCHOBY M3yUYEHHUSI HEOPraHMUYECKOW XHUMHUHU COCTABISET aTOMHO-
MOJIeKYJIIpHOE yueHue, [lepuonnueckuii 3akon .M. MenaeneeBa ¢ KpaTKUMH



CBEJICHUSIMU O CTPOCHUU aToMa, BHUJAX XHUMHUYECKOW CBSI3M, 3aKOHOMEPHOCTSIX
MPOTEKAHUS] XUMUYECKUX PEaKIIUi.

B u3yueHun kypca 3HauuTeNbHASI POJIb OTBOAUTCS XUMUYECKOMY SKCIIEPUMEHTY:
MPOBEJCHUIO TMPAKTUYECKUX U JIa0OpaTOPHBIX paboOT, OMHCAHUIO PE3YIhTAaTOB
YUYEHUYECKOTO SKCIEPUMEHTA, COOJIOICHUI0 HOPM M TpaBui Oe30macHOM paboThl B
XUMUYECKON J1Tab0opaTopuHu.

Peanuzanus nanHo# nmporpaMMbl B mporecce 00y4eHus MO3BOJIUT 00YUYarOImUMCs
¢ 3TIP ycBOUTH KJIFOUEBbIE XUMUYECKUE KOMIIETEHIIUU U TTOHSATH POJIb U 3HAUCHUE XUMUU
Cpeau IPyrux HayK O MpUpPO/IE.

N3ydenne xumuu crnocoOCTBYeT (OPMHUPOBAHUIO y OOYYAIONIUXCS HAYYHOTO
MHUPOBO33PECHUSI, OCBOCHUIO OOIIEHAYyYHbIX METOJIOB (HAOJIOJCHUE, HW3MEpPEHHUE,
AKCTIEPUMEHT, MOJCIHPOBAHUE), OCBOCHHUIO MPAKTUYECKOTO MPUMEHEHHUS Hay4YHBIX
3HaHUMN, OCHOBAHHOT'O Ha MEKIIPEIMETHBIX CBA3SX ¢ MpeaMeTaMu «OKpyKaromuii MUp,
«Duzuka», «buonorusy, «l'eorpadus», «Marematukay U (GOPMHUPYET KOMIIETECHLIUH,
HEO0OXOAUMBIE TS TIPOIOJDKEHHS 00pa30BaHus B 00JACTH €CTECTBEHHBIX HAYK.

N3ydenne XumMuM CHOCOOCTBYeT pa3BuUTHIO Yy oOyuarommxcs ¢ 3[1P
POCTPAHCTBEHHOT'O  BOOOpakeHUs, (DPYHKIMOHATBLHOW  TPAMOTHOCTH, YMCHHS
BOCIIPUHUMATh M KPUTHUYECKH AaHAJIU3UPOBATh HMHQPOPMAIMIO, TPEJCTABICHHYIO B
pasnmuuHbIX Gopmax. 3HAYUMOCTh TIpeAMETa ISl PA3BUTHS KU3HCHHOM KOMIIETEHIIMHU
obyuaromuxcs ¢ 3IIP 3akirogaeTcs B YCBOGHHMM OCHOBBI XMMHUYECKHUX 3HAHUH,
HEOOXOJUMBIX JIJISi MOBCEIHEBHOM >KM3HU; HABBIKOB 3J0POBOTO U 0€30MacHOro s
YeJioBeKa M OKpPYIXKalollel ero cpelbl o0pasza >KU3HU; (OPMUPOBAHUU IKOJIOTUUYECKOU
KYJbTYPBHI.

[Iporpamma oTpakaeT cojepkaHue OOy4eHHs MPEAMETY «XHUMHS» C y4eTOM
0CcOOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuarommuxcst ¢ 3[1P. OBmanenue yueOHbBIM
npeaMeToM «XHUMUS» MPEJCTaBISET ONPENCTICHHYIO TPYIHOCTh IS O0YYarOMIMXCs C
3I1P. D10 cBsI3aHO ¢ OCOOCHHOCTSMH MBICIIMTEIIBHOU NESITSIBHOCTH, MEPUOIUISCKUMHU
KoJIeOaHUSIMU BHUMAHUS, MaJIbIM 00bEMOM TMaMSITH, HEIOCTATOYHOCTHIO 00IIIEero 3amaca
3HAHWM, TMOHWKCHHBIM I103HABATEIbHBIM HHTEPECOM W HU3ZKUM YPOBHEM pPEUEBOTO
pa3BUTHSIL.

st mpeomoneHuss TPYAHOCTEH B H3YYEHUH YydeOHOro mpenMera «XuMUsH»
HeoOxonuMa afanTamus o0beMa U XapakTepa yueOHOro MaTepuayia K Mo3HaBaTeIbHBIM
BO3MOXHOCTSIM JIAHHOW KaTeropuu OOYyYaronIuxcsi, y4eT UX OCOOCHHOCTEW pa3BUTHSL:
HCIIOJIb30BAaHUE AITOPUTMOB, BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX CBS3EH,
MIOCTENEHHOE YCIOKHEHUE N3y4aeMOro MaTepuaia.

[Ipy w3yuyeHWH XUMHUH HEOOXOJUMO OCYIIECTBIATH B3aUMOJCHCTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

TeopeTtnueckuidi Matepuan peKOMEHIYETCS M3ydaTh B IPOLECCE MPAKTHYECKOU
NeATeNbHOCTU. BO3MOXKHO BBIJIENIEHHE OTJEIBHBIX YPOKOB Ha PEIICHUE 3a/1a4 B CBSI3H CO
CIOKHOCTBbIO aHanu3a Tekcta oOywarommmucsa c¢ 3I[IP. Opranuyeckoe eIUHCTBO
MPAKTUYECKON M MBICIUTEIbHOW JEATEIbHOCTH OOYy4YalomMXCcsl Ha YpPOKaxX XHMUU
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO 0A3MCHBIX XMMUYECKUX 3HAHUU U
ymeHul. Ocoboe BHUMaHUE MPU U3YUYCHUU XUMHUH YACISIETCS U3YYEHUIO «CKBO3HBIX)»
MOHATUN U (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUSI MaTepHaa.



Hean n 3agaun U3y4eHUs y4eOHOro npeaMmera «XuMHs»

Obwue yenu wu3ydeHus ydeOHOro mnpeameTa «XHUMHS» MPEACTABICHBI B
[IpumepHoii  paboueil mporpaMme OCHOBHOro obmero obOpasoBanus. OHH
aKTyaJIU3UPOBAHBl C YYETOM HOBBIX NPHOPUTETOB B CHCTEME OCHOBHOI'O OOIIEro
o0Opa3oBaHus, HANPABIEHHOCTH OOY4YEHHs Ha pa3BUTHE W CAMOPA3BUTUE JIMYHOCTH,
dopMupoBanue e€ HMHTEJUIEKTa M o0umiell KyabTypbl. OO0ydeHHE YMEHHIO YUYUThCS U
MPOJ0JIKATh CBOE 00pa30BaHKE CAMOCTOSATEIBLHO B HACTOSIIIIEE BPEMS SIBJISIETCSL OJJTHOM U3
BOXHEHIIMX QYHKIMH y4eOHBIX IPEIMETOB, B TOM YHCIIC U «XHUMHUM.

Hnst obywaronuxcst ¢ 3IIP, Ttak ’xe, Kak U UIsi HOPMATHUBHO DPAa3BUBAIOLIUXCS
CBEPCTHHUKOB, OCBaMBAIOIIUX OCHOBHYIO o0pa3oBaTeIbHYIO porpaMmmy,
JOMHUHHPYIOLIEE 3HaUYE€HUE TPUOOPETAIOT TaKUe yeau, Kak:

* (GopMupoBaHME  HWHTEJUIEKTYaJbHO  pPa3BUTOM  JHMYHOCTH, TOTOBOM K
COTPYIHHUYECTBY, CaMOCTOSTEIBHOMY TPUHATUIO  PEIIEHUH, CIOCOOHOM
aIaNTUPOBATHCS K OBICTPO MEHSIONIMMCS YCIOBUSM KU3HU;

" HAmnpaBJIE€HHOCTh OOYUYEHHsS Ha CHUCTEMATHYECKOE TMPUOOIIEHHE YydYaluxcs K
CaMOCTOSATEIbHOM TO3HABATEIbLHOW MESITENBHOCTH, HAYYHBIM U MPAKTUYECKUM
METOJlaM TO3HaHUs, (HOPMUPYIOLUIUM MOTHBALIMIO W Pa3BUTHE CIOCOOHOCTEH K
XHMMWH;

* oOecrnieyeHue yCIOBUM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YUYAIOUTUMUCS OTIbITa
pa3Hoo0pa3HOM JesATENbHOCTH, MO3HAHUS W CAMOIIO3HAHMSI, KIIOYEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIIH ), UMEIOIINX YHUBEPCAJIbHOE 3HAUEHUE JIJIST PA3TUUHBIX
BUJIOB JICSITEIbHOCTH;

* (GopMupoBaHHE YMEHUI OOBSICHATH M OLIECHUBATD SIBJICHUSI OKPYXAIOIIEro MUpa Ha
OCHOBAaHUU 3HAHUH U OTIBITA, TOTYYEHHBIX NMPU U3YUCHUH XUMUU;

* (GopMupoBaHHe y OOYYAIOMIMXCS TYMAHUCTUYECKUX OTHOILICHUW, MOHUMAHUS
[IEHHOCTH XUMHUYECKUX 3HAHUU NJIs1 BBIPAOOTKH PKOJIOTHUYECKH LIETIECO00pa3HOTo
MOBEJCHHUSI B OBITY M TPYIAOBOM ACSATEIBHOCTH B IIENIAIX COXPAHEHHS CBOETO
310POBbSI M OKPYKAIOUIEH IPUPOTHOUN CPEIbI;

" pa3BUTHE MOTHBAaIlMM K OOYYECHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCIMTAHMIO Ha OCHOBE YCBOEHHS OOIIEYEIOBEUECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQUs U HANPABICHHOCTH JAJIbHEHUIIETO
00yJeHHUSI.

Kypc HampaBiieH Ha penieHne cIeaymux 3aday, 00eCIednBaIONIUX PeaTu3alnio
JMYHOCTHO-OPUEHTUPOBAHHOTO M JIEATEIBHOCTHOTO MOAXOJ0B K OOYUYCHHIO XHMHUU
obyuaromuxcs ¢ 3I1P Ha ypoBHE OCHOBHOTO 00IIIEro 00pa30BaHMS:

* (GopMupoBaHHE TEPBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX TPEJACTABICHUN O
BEIIECTBAX, WX MPEBPAIICHUSIX W MPAKTUYECKOM TMPUMEHEHUHU; OBJIAJICHHE
MOHSITHIHBIM aIapaTOM ¥ CHMBOJNYECKUAM SI36IKOM XUMUU;

" OCO3HAHME OOBEKTHBHOW 3HAYMMOCTH OCHOB XHMHYECKOW HayKH Kak 0O0JIacTH
COBPEMEHHOTO €CTECTBO3HAHMSI, XUMUICCKUX MPEBPANICHUN HEOPTAHHMYECKUX U
OpPraHMYEeCKUX BEIIECTB KaK OCHOBBI MHOTMX SBJIICHUM JKUBOM W HEXUBOU
MIPUPOBL; YTITyOJIeHUE PEICTABICHUI 0 MaTeprUaIbHOM €IMHCTBE MUPA,;



" OBJIQJICHHE OCHOBaMH XMMHYECKOH I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIN3UPOBAThH
1 00BbEKTHUBHO OIICHUBATD )KU3HEHHBIE CUTYaIINH, CBSI3aHHBIE C XUMHUEH, HAaBBIKAMU
0e3omacHOro OOpalleHHus C BEUIECTBAMHU, HCIOJb3YyEMbIMU B IOBCEIHEBHOM
KU3HU; YMEHHEM aHAJIM3UPOBATh M IUIAHUPOBATH SKOJIOTHYECKH Oe30macHOe
TIOBEJICHUE B LIETISTX COXPaHEHHsI 3J0POBbS U OKPY>KAIOIIEH CpeIbl;

* (popmupoBaHHE yMEHHU YCTaHABIMBATH CBS3H MEXIy peajbHO HAaOIIOAaeMBIMU
XUMAYECKUMHU SBICHUSIMH W TPOLIECCAMH, TPOUCXOIAIIMMU B MHKPOMHUpE,
OOBSICHATH TPHYUHBI MHOT000pa3us BEIIECTB, 3aBUCUMOCTh HX CBOWCTB OT
COCTaBa M CTPOCHUS, a TAK)KE 3aBUCHMOCTh IPUMEHEHUS BEIIECTB OT UX CBOWCTB;

" MPUOOPETEHUE OMBITA MCIIOJIH30BAHMS PA3TMYHBIX METOJIOB M3y4YCHUS BEIIECTB,
HaOMIOZICHNSI 32 UX MPEBPALICHUSIMH TP MPOBEICHUU HECIOKHBIX XUMUYIECKIX
HKCIIEPUMEHTOB C UCIOJIB30BAHUEM JIAOOPATOPHOTO 0O0PYAOBAHUS U TPUOOPOB;

" (popmupoBaHHE TpPEICTABICHUN O 3HAYCHUH XUMHUYECKOW HAyKH W PEIICHUU
COBPEMEHHBIX DJKOJOTHYECKHX MpOOJeM, B TOM YHCIE B MPEIOTBPAIICHHUU
TEXHOTEHHBIX M KOJIOTHYECKUX KaTacTpod.

Oco0enHocTH 0TOOpPa M aJaNTALIMH Y4eOHOr0 MaTepHaJia 0 XUMHH

OO6yueHune y4eOHOMY MpeaMeTy «XHUMHUS» HEOOXOJAMMO CTPOUTh Ha CO3JaHUU
ONTUMAJIBHBIX YCIOBUW JJIsI YCBOEHHUS MPOTPAMMHOTO Marepuaja OOyYarolUMHUCS C
3IIP. Bonpiioe BHMMaHHUE AOMKHO OBITH YIEIeHO OTOOpYy y4yeOHOro marepuana B
COOTBETCTBHUM C MPUHIIMIIOM JOCTYMHOCTU MPHU COXPAaHEHUHU OOIIero 6a30BOro ypoBHS.
OH 10JKEH 110 CoiepKaHUI0 U 00beMY OBITh aIaITUPOBAHHBIM T 0O0y4atouxcs ¢ 3[1P
B COOTBETCTBHH C UX OCOOBIMU 00pa30oBaTeIbHBIMU TOTpeOHOCTIMU. ClieyeT 00JeryuTh
oBiajieHne MmarepuaioMm oOyvarommmucs ¢ 3[IP mocpencTtBom ero AeTanbHOTO
OOBSCHEHHUS C CHUCTEMAaTHYECKUM TOBTOPOM, MHOTOKPATHOW TPEHUPOBKON B
OPUMEHEHHH 3HAHUN C MUCIOJIb30BAHUEM MPHEMOB AJTOPUTMH3ALMN W BU3YaJbHBIX
orop, 00y4YeHus: CTPYKTYPUPOBAHUIO MaTepHUaa.

Bonpiioe 3HadeHue A MOTHOIIEHHOTO YCBOCHUS y4e€OHOrOo MaTepHalia MMEeT
Oropa Ha MEKIPEIMETHBIE CBSI3M BONPOCOB, M3yYaeMbIX B JAHHOM Kypce, ¢ TaKUMU
yueOHbIMU TpenMeramu  Kak «['eorpadusa», «Dusukay, «buomorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT e Y4YeOHBIH MaTepual C pa3HBIX TOYEK 3pPEHUS,
MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €r0 Jy4IIEMY OCMBICICHHUIO, 00Jiee MPOYHOMY
3aKpEIUICHUIO TTOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUM.

[Ipu moAroTOBKE K ypOKaM YUWTEh JIOJDKEH MPEeaycMOTpeTh (OpPMHpPOBAHUE Y
oOydJarommxcs YMEHUN aHAIM3UPOBATh, CPABHUBATH, 0000IIATh H3ydyaeMbIil MaTepHall,
TUIAHUPOBATh TPENICTOSIIYI0 padoTy, OCYIIECTBISATH CaMOKOHTpoib. Heobxomammo
MOCTOSIHHO ~CJIEIUTh 3a TPAaBUIBHOCTBIO PEUeBOr0 OGOPMIICHHS] BBICKA3bIBAHUN
obyuaromuxcs ¢ 3I1P.

B cBsa3u ¢ 0COOCHHOCTSIMU TOBECHUSH JACSITEIBHOCTH oOydwatomuxcs c¢ 3[1P
(pacTOpMOKEHHOCTh, HEOPTraHW30BAHHOCTb) HEOOXOAUM CTPOXKAWUIIUKA KOHTPOJIb
cOOJIOICHUST TTPaBUJI TEXHUKHU 0€30MacHOCTH MPH MPOBEJICHUH JIa0OPaTOPHBIX padOT B
XUMUYECKOM KaOUHETe.



IIpumepHbIe BUABI AeATeabHOCTH o0y4yaromuxcs ¢ 3I1P, o0yciioBieHHbIC
0c00bIMH00pPa30BaTEeJIbHBIMH MMOTPEOHOCTIMH U 00eCIIeYUBAKOLIINE
OCMBICJIEHHOE OCBOEHHE CO/IEPKAHUM 00pa30BaHUS MO MpeaAMeTy « XHUMM»

Copepxanue BHAOB JesTelbHOCTH oOywatouuxcss ¢ 3I[IP Ha ypokax Xumuu
onpezensieTcss uX ocoObIMU 00pa3oBaTeNIbHBIMU MOTPeOHOCTAMU. [loMHMO mIUPOKO
ucnosnbdyembix B OOIl OOO o0mux anga  Bcex OOydYaloIIMXCS  BHUJAOB
JEeSATENbHOCTUCIEAYET YCHIIUTh BUABI AEATENbHOCTH, ClIEUU(DUYHBIE 111 JaHHOM
KaTeropuu o0ydaromuxcs, Uisi 00eCeueHUsl OCMBICIEHHOTO OCBOEHUS COJAEP KaHUs
o0pa3oBaHus MO MPEAMETY: YCUJIEHHE MNPEeIMETHO-NPAKTUUECKON NEeATEeIbHOCTH C
aKTUBM3allME€Hd CEHCOPHBIX  CHUCTEM;  4YEpelOBaHWE  BUJOB  JEATEIbHOCTH,
3aJICHCTBYIOIMX Pa3IMYHbIE CCHCOPHBIE CHUCTEMBI; OCBOCHUE MaTepuaia ¢ ONOpOH
HAa  QJIFOPUTM; «IOHIArOBOCTh» B M3YYEHMM  MaTepuaia;  HCIOJIb30BaHUE
JIOTIOTHUTENIbHOM BHU3yaJIbHOW Omnopbl (TU1aHbl,00pa3iibl, CXeMbI, I1a0JOHbI, OOPHBIE
tabsuubl). s pa3Butus y odyuaromuxcs ¢ 311Pymenus JenarThb BBIBO/IbI,
(GOpMHUPOBAHUSATPAMOTHOI'O PEUYEBOTO  BBICKA3bIBAaHUSI HEOOXOJUMO HCIIOJIb30BATh
onopHele cinoBa u kiume. Ocoboe BHHUMaHUE CJIEAYEeT YACIUTh OO0YUYEHHIO
CTPYKTYPHPOBAHHIO MaTepuasa: COCTaBICHUE PUCYHOUHBIX UBEPOATBHBIX  CXEM,
coCTaBl€HHE TaOJMIl, COCTAaBICHUE  KiIacCU(UKALUU C 0003HaYEHHBIMH
OCHOBAaHUSAMHM ISl KJAcCU(UKAIIMK U HAIOJHEHUE UX mpumepamu u ap. [lpumepnas
TeMaThdeckass U TepMHHoJIorndeckas jekcuka coorserctsyer OOIT OOO.

Hisa oOyuaromuxest ¢ 3[IP cymiecTBeHHBIMU SIBISIFOTCSL NpUEMBI pabOTHI ¢
JEKCUYECKMM MaTepuaioM 1o mnpeamery. [IpoBoautcs cnenuanbHass paboTa 1O
BBEJCHUIO B AKTUBHBIA CIOBapb OOYYarOUIMXCS COOTBETCTBYIOLIEH TEPMUHOJIOTHUU.
N3y4aemble TEpMUHBI BBOJSATCS HA MTOJMCEHCOPHONW OCHOBE, 00s13aTelIbHA BU3YyaslbHas
HOJJEPXKKA, aQITOPUTMBI pabOTBl C  ONPEAENICHUEM, OIOPHBIE CXEMBbl  JUIA
aKTyaJu3aluu TEPMUHOJIOTHU.

MecTo y4eOHOro npeaMera « XuMus» B y4eOHOM IIaHe

B coorBerctBuM ¢ ®DenepanbHbIM TOCYJApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOI'O 00IIEero oOpa3oBaHUs YUeOHBIN MpeaMeT « XHUMHUs» BXOIUT B
npeaMeTHyt0 001acTh «EcTecTBeHHOHAYyUHBIE IPEAMETBI» U SBJISETCS 005S3aTeIbHBIM
TUTSL UBYUYEHUS.

VY4eOHbIM MIaHOM Ha €€ M3ydeHue oTBeaeHO 136 yueOHBIX 4acoB — 1Mo 2 4 B
HeJeno B 8 1 9 kaccax COOTBETCTBEHHO.

Conepxanne y4eOHOTO TpeaMera «XuMus», mpeacTaBieHHoe B [IpumepHoii
paboueit mporpamme, cootrBeTcTByeT PI'OC OOO, pazpaboTaHo C y4eTOM
[IpumepHOlt  OCHOBHON  00pa3oBaTe€NbHONM  MPOrpPaMMbl  OCHOBHOIO  OOIIEro
oOpa3oBaHusA 1O Yy4eOHOMY TMpeAMeTy «XHMHSI», COOTBEeTCTByeT IlpumepHoit
aJanTUPOBAaHHOM OCHOBHOW 00pa3oBaTEIbHON MpOrpaMMe OCHOBHOI'O OOIIEro
o0pa3oBaHus 00YUAIOIUXCS C 3aIEPKKOM TICUXUYECKOTO Pa3BUTHS.



COLAEPXAHUE YUHEBHOI'O ITPEIMETA « XMW »
8 KJIACC

IlepBoHaYabHbIE XUMUYECKHE MOHATHS

[peamer xumun. Porb xumuu 6 srcusnu uenoeexka'. Tena u Beniectsa. Gusuyeckue
CBOMCTBA BEUIECTB. ATPEraTHOE COCTOSHUE BELIECTB. Xumus ¢ cucmeme Hayk. YHACTbIE
BemiecTBa U cmecu. CriocoObl pazaenenus: cmeceit. [IpaBuiia 6e3omacHOro oopaiieHus ¢
BEILIECTBAMU M J1abOpaTOpHBIM 000pynoBaHueM. [lonamue o memooax NO3HAHUS 8
XUMUU.

ATOMBI U MOJNEKYJbl. XUMHUYECKUE DJIIEMEHTHI. 3HAKU (CHMBOJIBI) XHUMHUUYECKUX
aneMeHToB. OTHOCUTENbHAs aTOMHasi Macca. [IpocTeie U CI0XKHBIE BEleCTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumudeckas ¢opmyna. BaleHTHOCTh aTOMOB XWMHUYECKUX DSJIEMEHTOB. 3aKOH
nocmosncmea cocmasa eewjecms. OTHOCUTENbHAs MOJIEKYyJsApHas Macca. MaccoBas
J07IS1 XAMUYECKOT0 JIEMEHTa B COCTMHEHUH.

du3nyeckne W XUMHYECKHE SBICHHsS. XHUMHUeckas peakmus. [Ipu3Haku
XUMHAYECKUX pEaKInid. YPaBHCHHUS XUMHUYECKUX PEaKIUi. 3aKOH COXPAHEHUS MacChI
BemecTB. Kiaccudukamuss XHMHUYECKUX peakiuid  (COSAMHEHUsS, Pa3JI0KCHUS,
3aMeleHus, 0OMeHa).

XUMUYECKHIA IKCTICPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TOCYJIOH, C MpaBHIaMHU
paboThl B jabopaTopuu W mpuéMaMu oOpalieHus ¢ J1abopaTOpHBIM O0OPYIOBAHUEM;
U3y4YeHHE M ONHUCaHhe (PU3NYECKUX CBOWCTB OOPA3IOB HEOPTraHWYECKUX BEIIECTB;
HabOmoieHne pu3nyeckux (TIaBJIeHHe BOCKA, TASHUE JIb/Ia, pACTUPAHUE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCALIUS BOJIbI) M XMMHYECKUX (FTOpEHHE CBeUH, MPOKATUBAHUE METHOU
IIPOBOJIOKH, B3aMMOJICWCTBHE Meja C KUCIIOTOW) SIBJICHUM, HAONIOJACHHE W OIMUCAHUE
NPU3HAKOB MPOTEKaHUS XMMHUYECKHX peaklui (pas3lioKeHUe caxapa, B3auMOJCHCTBUE
CEpHOM KHCIIOTHI C XJIOPUIOM Oapus, paznoxenue ruapokcuaa meau (1) npu HarpeBanum,
B3aMMOJICHCTBHE Kere3a ¢ pacTBopoM conu Meau (I1));u3yuenne crmocoboB pasaeneHus
cMeceid (C TOMOIIBIO MarHuTa, QWIBTPOBAHUE, BBIMAPUBAHUE, JUCTHILISALIUS,
xpomatorpadusi), TpOBEICHUE OYUCTKU MOBAPEHHOW COJIM; HAOJIOJEHHE U ONMUCAHUE
pe3yabTaTOB MPOBEACHUS OIBITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAacChl;
CO3JIJaHHUE MOJIEJIEH MOJIEKYJI (ILIAPOCTEPHKHEBBIX).

Ba:xHeililue npeacTaBUTEe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucmopon — 3ieMEHT M HpocToe
BemecTBO. Haxoxknenne kucioposa B mpupoje, Gu3ndeckiue U XUMUIECKUe CBOMCTBA.
Peakuuu ropeHusi mpoCThIX U CIOXKHBIX BemecTB. CrocoObl MOMydeHUs] KUCIOpOJia B
naboparopuu u npomviuinenHocmu. Ilpumenenue kucnopoja. Ilonsitue o0 okcupax.
KpyroBopot kucnopoza B nmpupojie. O30H — aiiompontas Moougukayus KUciopood.

Tennosoti s¢hgpexm xumuueckou peaxyuu, mepmoxuMudecKue ypasHeHus, 3K30- i
SHIOTEPMHUYECKUE PEAKUUU. Tonauso: y2oib u Meman. 3azpsasHeHue 8030yXa, yCuieHue

NapHUK08020 2 pexma, pazpyuienue 030H08020 CJOA.
Bonopon — anemeHT u mpocroe BeuiecTBo. HaxoxkieHue Boaopoaa B IPHUPOIE,
du3nYecKue U XUMUYECKUE CBOWCTBA (Ha MPUMEpPE B3aUMOJICHCTBUSA C HEMETAUIAaMU U



OKCHUJaMU METAJIOB), IPUMEHEHHUE, cnocobwl nonyyenus. [IoHATHE O KUCIOTaX U COJISX.
KomnuectBo BemectBa. Monbs. MoisipHass macca. 3akoH Asoraapo. MousipHbId
00BEM razos. Pacuersl mo xumuueckoit popmyse. Pacuers MaccoBOil 1011 XUMHYECKOTO
AJIEMEHTa B COEAMHEHUHU, KOJIMYECTBA BEIIECTBA, MOJISIPHOM MAacCChl, MOJISIPHOTO 00bemMa
ra3oB. Pacuérsl 1o XMUMUYECKUM YPaBHEHUSM.

Qu3zuueckue ceoticmsea 600vl. Bona. Ee cocraB, cTpoeHre U MOJNEKYJbl. Booa kak
pacmeopumens. PacTBOpbL. [lonamue O HACLIWEHHbIX U HEHACLIWEHHBIX pPAcCmeopax.
Ilouamue pacmeopumocmu eewecms 6 6ode. PacueT MaccoBOW J0JIM BEIIECTBA B
pacTtBope (TIpolleHTHAsE KOHIIEHTpalus). MaccoBas J10Js BeIIeCTBAa B pacTBOpE.
Xumuueckue ceoticmea 600bl (pPa3lodiceHue, peakyuu ¢ HAmpuem, OKCUOOM Kalbyusl,
oxcuoom cepwvl (IV) peakyuu ¢ memaniamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
Ilonsamue 06 ocnoganusx. Ponb pacmeopos 6 npupooe u 8 xcusHu yeiosexka. Kpyzosopom
8000bl 8 npupode. 3arps3HEHNE MPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOIHBIX BO/I.

Baxneitimue  kimaccel  HeopraHuueckux — coenuHenuit.  Knaccudukamms
HEOpraHuueckux coenauHeHudd. OKcuabpl: cocTaB, Kiaccuukamus (KUCIOTHBIE,
OCHOBHBIC, am@omepHvle, Hecoleobpasyiowue - Ha npumepe oxcuoa yeaepooa (I1) u
oxcuoa azoma (l1)), momenxnamypa. Ilonyuenue u XAMUYECKHE CBOWCTBA OKCHIIOB
(B3ammoeiicTBUe ¢ BOJOW, KucioTamu, Ienouamu). OcHoBanus. Kmaccuduxanms
OCHOBAaHMH: IIENOYM W HEpacTBOpUMBbIE OCHOBaHMs. HomeHknaTypa OCHOBaHHUIA.
®u3nNYecKue M XUMHUYECKHE CBOMCTBA OCHOBAHMHU (B3aMMOACHCTBHUE C OKCHIAAMHU
HEMETAJIOB, KUCIIOTaMHU, COJISIMU). [lonyuenue ocnogaHuil.

Kucnotsi: cocra, kiaccudukaius, HOMEHKIATYpa, (pU3ndecKkue U XUMUYECKUE
CBOMCTBa (B3aUMOJEHCTBHE C METANIAMHU, OCHOBHBIMHU OKCHJIaMH, OCHOBAHHUSIMH,
COJISIMH, Ha TIPUMEPE COJITHON U CEPHOM KUCIIOT), cnocobsl noyyerus. P akTUBHOCTH
metauioB H. H. bekeroa. Conu (cpegnue): HOMEHKIAaTypa Cojel, cnocoowvl noyyerus,
B3aUMOJEHCTBHE COJIEW C METAINIAMH, KUCJIOTAMHU, IIEJI0OYaMHU U COJISIMU, IPUMEHEHHUE.

[TonsitTne 06 aM@oOTEepHBIX TUAPOKCHAAX (Ha TpUMEpe IUHKA U aIIOMUHUA)!
Xumuyeckue ceoucmea (83aumooeucmesue ¢ KUCIOmamu U weaiouamu, pa3ioxcerHue npu
Hazpesanuu) u noay4eHue.

I'eneTnyeckass cBSI3b MEXKAY KiaccaMd  HEOPraHUYECKUX  COEAMHEHUH.
['eneTnueckue psabl.

XHUMUYECKUN 3KCIIEPUMEHT: KAUECTBEHHOE ONPEAEICHNUE COAEPKAHUs KUCIOPOIaB
BO3/IyX€; MOTYyYCHUE U N3YUCHHE CBOWCTB KUCIOPO/1a; HAOIIOEHUE B3aNMOICHCTBUS
BEILIECTB C KUCIOPOJOM U YCIOBHUSI BOSHUKHOBEHUS U MPEKPAILICHUS TOPEHHUs (T10Kapa);
03HAaKOMJIEHHE ¢ 00pa3liaMy OKCHJIOB U OMKHCAHUE UX CBOMCTB; MOJYYCHUE U U3YUCHUE
CBOMCTB BOJIOpo/ia (rOpeHMe); HaOIoeHHe 00pa3ioB BEIICCTB KOJTUYSCTBOM 1 MOJIb;
HCCIIeIOBAHUE OCOOEHHOCTEN PACTBOPEHUS BEIIECTB C PA3IMYHON pacTBOPUMOCTHIO;
MIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MAaCCOBOM J0JIEN PACTBOPEHHOTO BEIIECTBA;
B3aMMOJICHCTBHUE BOJIbI C METANIAMU (HATPUEM U KaJbIIMEM ) (BO3MOMKHO HCIIOJIb30BAHHE
BHJIEOMATEPUAJIOB); ONPEJEICHUE PACTBOPOB KHUCIIOT U LIEJI0YEH C MOMOILbIO
MH]JIMKaTOPOB; UCCIIeIOBaHNE 00Pa3[0B HEOPTaHMUYECKUX BEUIECTB PA3IMYHBIX KJIACCOB,;

HaOJI0JICHUE W3MEHEHMs] OKPACKM HMHAMKATOPOB B pACTBOpaxX KHUCIOT U IIEJIOYEH;
u3yueHue B3aumojieicTBusa okcuaa meau(ll) ¢ pacTBOpoM cepHOW KHUCIOTHI, KUCIOT C
METAJUIAMHU, PEaKUWid HEUTpaau3aluuy; IOJIYyYEHUE HEpPaCTBOPUMBIX OCHOBAHUU,
BBITECHEHHE OJHOI'O METAaJIa IPYTUM U3 PACTBOpA COJM; PEIIEHUE IKCIIEPUMEHTAIbHBIX



3a71a4 1o TeMe «BaKHeWIne KjIacChl HEOPraHUYECKUX COEAUHEHUIN.

IHepuoanyeckuii 3akoH u Ilepuoauyeckas cucrema

xummnueckux 3jieMeHToB /I. U. MenaeneeBa. CTpoenue atomoB. XuMHUYeCKasi

cBsI3b. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIC PEeAKIIMHU

[TepBble MOMBITKU KIacCU(PUKAIIMU XUMHUECKUX dJeMeHTOB. [loHaTe o rpynmnax
CXOJTHBIX 3JIEMEHTOB (ILI€JI0YHBIC U IIEI0YHO3EMEJIbHBIC METAILIbI, TAJIOT€HbI, UHEPTHBIC
rasbl). DnemeHmol, Komopwvie 0opazyom amgpomepmvie OKCUObL U SUOPOKCUOBL.

Ileppuonnueckuit 3akoH. Ilepuonuueckas cucreMa XHUMHUYECKUX DJIEMEHTOB
. N. MenneneeBa. Kopotkonepuonnast u oaunronepuoonas Gopmel [lepunonnyueckoi
cucTeMbl Xxumuueckux 35eMeHToB [l. 1. Menneneesa. [lepuoabl u rpynimbl. @u3ndecKuii
CMBICJI TTOPSAJIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX snep. Mzomonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0UYE€K aTOMOB MepBbIX 20 XMUMHUYECKUX 3JIeMeHTOB [lepuoaunueckoit
cucrembl J[. M. MeHnneneeBa. XapakTepUCTHKA XHWMHYECKOTO OJJEMEHTa IO €ro
nonoxeHuto B [lepuoanueckon cucreme /. 1. Menneneesa.

3axonomepnocmu uUsMeHeHUs CBOUCMS JIEMEHMO8 MAbIX NePUO008 U 2/LABHbIX
noocpynn, 6 3ABUCUMOCMU OM  AMOMHO20 (NOpsA0K08020) HOMepa 3HayeHue
Ilepuoouueckozo saxona u Ilepuoouueckoti cucmemvl XUMUYUECKUX INEMEHMO8 OJis
pazeumus Hayku u npakmuxu. /[. U. Menoenees — yuénwiil u epaxrcoaHu.

Xumuueckass cBs3b. KoBaneHTHas (moyisipHass W HEMOJSIpHasi)  CBSI3b.
AnexmpoompuyamenbHOCHb AMOMO8 XUMUYECKUX 1emenmos. IoHHas CBSI3b.

Crenenp oxuciieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipormecce
OKHUCJIEHUS U BOCCTaHOBJIEHUA. OKUCINUTENN U BOCCTAHOBUTEIH.

XVUMHUYECKUI HKCIIEPUMEHT: HU3y4deHue oOpa3lloB BEUIECTB METAIOB |
HEMETAJUIOB; B3aWUMOJECHCTBUE TMAPOKCHAA LMHKA C PACTBOPAMHU KHUCJIOT W IIEIOYEH;
IIPOBEJICHUE OIIBITOB, WILUTFOCTPUPYIOIIUX ITIPUMEPBI OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX
peakiuuil (ropeHue, peakiiuy pas3ioKeHUs, COCTUHEHUS).

MexnpeaMeTHbIE CBSI3H

Peanmuzanuss MeXIpeaMETHBIX CBSI3eH NpH HW3YYEeHWH XHMHH B 8 Kjacce
OCYIIECTBIIICTCS Yepe3 UCITOTb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaK
W TIOHATHUH, SBIAIOMIUXCS CUCTEMHBIMHU [JIS OTACIBHBIX IPEAMETOB €CTECTBEHHO-
Hay4YHOTI'O ITUKJIA.

OO61ue ecTeCTBEHHO-HAYYIHBIC ITOHSATHS : HAYYHBIN (paKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHajgu3, CHHTE3, KiIacCU(HUKAINS, TECPUOJUYHOCTh, HAOJIOICHUE, JKCIICPUMECHT,
MO/JICJIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE.

dusuKa: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIHI,
PaZMOAaKTUBHOCTb, MOJIEKYJa, OJJEKTPUYECKUU 3apsji, BEIIECTBO, TeI0, OOBEM,
arperaTHO€ COCTOSIHME  BeIIecTBa, Ta3, (HU3WYCCKHE  BCIMYMHBI,  CIHHHIIBI
W3MEPEHMS,KOCMOC, TIJIAaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: dorocuntes, npixanue, onocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE MOPOAbI, MOJIE3HbBIE
HCKOIIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.



9 KJIACC

BeiecTBo U XxXUMHUYecKasi peakuus

Ilepuonnueckuit 3akoH. Ilepuomuueckass cucTeMa XHMHUYECKUX DIJIEMEHTOB
J. N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUH CBOMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOIOB, Kallvs, KaJbllUsid U UX COCAUHEHUN B
COOTBETCTBUHM C MOJOKEHUEM 3JIEMEHTOB B lleproanueckoil CUCTEME U CTPOCHUEM HX
aTOMOB.

Ctpoenue BemniecTBa: BHUAbl XUMHUYECKOM CBA3U. THUIBI KPUCTAUIMYECKUX
PEETOK, 3A8UCUMOCMb CEBOUCME GeUiecmea Om Mmuna KpPUCmAaiiuieckou peuémxu u
8UOA XUMUUECKOTU CBA3U.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB (MEXKIyHapOIHAS U
TpUBUAJIbHAS ). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIaccam
HEOPraHWYECKUX COCIMHEHU, TEHETUYECKas CBSI3b HECOPTaHUYECKUX BEILECTB.

Knaccuduxanus XMMUYECKUX PEaKIUi M0 pa3IMUHbIM MpHu3HaKaM (110 YUCITY U
COCTaBY YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3(P(EKTy, M0 U3MEHEHUIO
CTeNEHEHl OKHCIIEHUS XUMHUYECKUX DJIEMEHTOB, IO 00pamuMocmu, no YYyacmuio
Kkamanuzamopa). JK30- U SJHIOTEPMUUECKUE PeakUuu. 1epmoxumuyeckue ypasHeHusl.

Ilonamue o cxkopocmu xumuueckou peaxyuu. Ilonamue 06 obOpamumvix u
HeobpamumblX Xumudeckux peaxyusax. I[lonamue o0 20MO2eHHbIX U 2emepOo2eHHbIX
peakyusx. [lonamue o xumuueckom pasnosecuu. Cmewenue Xumuuecko2o pagHo8ecUsl.
Daxmopul, rusAOWUe HA CKOPOCHb XUMUYECKOU PeaKyuu U NOJIOHCEeHUe XUMUUECKO20
pasHosecusl.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxkuuu, ANEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. CoCTaBlieHHE YPAaBHEHUN OKUCIUTEIbHO-
BOCCTAaHOBHTEJIBHBIX PEAKIINI C UCTIOJIB30BAHUEM METOIa dJIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTUYECKON ITUCCOLMAIMU. DNEKTPOJIUTHYECKAS AUCCOLUALNS.
DNEKTPOIUTHI U HEINEKTPOIUTHI. KaTnoHbI, aHNOHBL. Mexanusm ouccoyuayuu eeuyecms
C PA3IUYHBIMU BUOAMU XUMUYecKoU cea3u. [lonamue o cmenenu ouccoyuayuu. CUIbHBIC
U c1a0bIe AIIEKTPOJIUTHI.

Peakiniun moHHOTO OOMEHA. YCIOBHUS MPOTEKAHUS PEAKIHA MOHHOTO OOMEHa J0
KOHI[A. [lonHbIE M COKpalI€HHbIE HOHHBIE YPABHEHHS peakuuid. XUMHUUYECKHE CBOMCTBA
KHCJIOT, OCHOBaHUM M COJEHd B CBETE€ NPEACTaBICHUU 00 3IEKTPOIUTHUECKON
mucconuanun. Cpena pactBopa. KayecTBeHHblE peaklMU HAa KaTHOHBI M AHUOHBI:
Xjopua-, Opomum-, woawa-, cyiabdar-, kKapOoHaT-, CHIHMKAT-, (ocdar- aHUOHBI;
THJIPOKCH]I-UOHBI; KATHOHBI aMMOHUSI, MarHUs, KaJIBITUS, aJTFOMUHHS, Kere3a (2+) u (3+),
Meau (2+), IUHKA, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX.

XUMHUYECKUN DKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU KPUCTAJUIMYECKUX
pPEMIETOK HEOPTaHMYECKUX BEIECTB — METAJUIOB M HeMeTauioB (rpaduTra U anmasa),

CIOKHBIX BEIECTB (XJIOpUAa HATpuUsi); HCCIEAOBaHUE 3aBUCHUMOCTH CKOPOCTH
XUMUYECKOW peakiuu OT BO3JEHUCTBHUSL pPa3NUYHBIX (DAKTOPOB; HCCIIEAOBaHUE
AJIEKTPONPOBOHOCTU PACTBOPOB BELIECTB, MIpollecca JUCCOLMALMKA KUCIIOT, IEI0uei 1
coiiei  (BO3MOXKHO  HCIMOJb30BaHUE BHJICOMATEPHUANIOB); MPOBEJICHUE  OIBITOB,



WUTIOCTPUPYIONIUX TPU3HAKK MPOTEKAHUsI PEakiuii MOHHOro oOMeHa (oOpa3oBaHuUE
ocazika, BBIJIEICHHUE ra3a, 00pa30BaHUE BOJIbI); OMBITOB, WLTFOCTPUPYIOIINX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ peakmuii  (TOpeHUe, peakmuu pPa3ioKCHUS,
COCIMHCHHUS); PACTIO3HABAHUE HEOPTAHMYECKUX BEIIECTB C IMOMOIIBI0 KAa4eCTBEHHBIX
peakinii Ha HOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a71a4.

HemeTanjibl 1 UX coeTMHEHUST

O6miass  xapaktepucTuka TajoreHoB. (OCOOEHHOCTH  CTPOCHHUSI  aTOMOB,
XapaKTepHbIC CTENIEHU OKUCIeHU. CTpoeHHE U PU3NIECKUE CBOMCTBA IPOCTHIX BEIIECTB
— raJioreHoB. XMMHUUYECKHE CBONCTBA Ha MPUMEPE XJIopa (B3aUMOJICHCTBUE ¢ METAJIJIAMU,
HEMETAJJIaMU — BOJIOPOJIOM U KHUCIIOPOJAOM, wenouamu). Xioposogopon. CossHas
KHUCIIOTa, XUMHUYECKHE CBOWCTBA, nonyueHue, TpUMEHEHHE. Jlelicmseue Xxiopa u
XJ10p0B0O0P0OOA HA Op2aHU3M uenosexka. BaxHellue XJIOpuUIIbl U UX HAXOXKJICHUE B
IpUpOJIE.

O6mas xapakrepuctuka d3jeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB KHCJIOPO/JIa U cepbl. XapaKTepPHbIE CTEIICHH OKUCIICHUSI.

Crpoenne u (u3MYECKHE CBOWMCTBA MPOCTBHIX BEIIECTB — KHUCJIOpPOAA U CEPHI.
AnoTporHble  MOIM(HKAIMA KHCIOpOoJa M Cepbl. XHWMHUYECKHE CBOWCTBA CEpBI
(B3amMoOJICCTBUE C Hememaliamu — BOJOPOJOM M KHCIOPOJOM, MeTajlaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHoll Kuciomamu). CepoBOJIOPOJ: CTPOCHHE,
dbu3uYecKue U XMMUYECKHE CBOMCTBA (KMCJIOTHBIE U BOCCTAHOBUTEIBHBIE CBOWMCTBA).
Okcuabl cepbl KaK MPeICTaBUTEIN KUCIOTHBIX OKCUI0B. CepHas KUcIoTa: (puznueckue
U xumudeckue cBoiictBa (oOmme u crnenupuyeckue). CoOaM  CepHOM  KHUCIIOTHI,
KaueCcTBeHHas peakius Ha cyibdar-uoH. CepHUCTas KUCIOTa. Xumuueckue peaxyuu,
nedcawjue 8 OCHO8e NPOMBIULIEHHO20 CNOCoOa NONYYeHUsl CEepHOU  KUCIOMUL.
Haxoxnenue cepsl 1 €€ coennHeHni B ripupojie. [I[pumeHenne cepbl U €€ COCTMHEHUHN B
OBITY W B TIPOMBINUICHHOCTH. XuMuueckoe 3dacpsi3HeHue OKpycaouel cpeovl
COCOUHEHUAMU Ccepbl (KUCTOMHbLE 00XCOU, 3d2Ps3HEeHUe B030YXA U 8000EMO8), CNOCODbL
€20 NpedomepPaueHusl.

OO6mas xapakTepucTuka 31eMeHTOB V A-Tpynibl. OCOOEHHOCTH CTPOEHHUSI AaTOMOB
azora u pocdopa, XxapakTepHbIC CTCIICHN OKHCIICHHUS.

A30T, pacmpocTpaHeHHe B Tpupoae, (HU3MYECKHE U XUMHUUYECKHE CBOMCTBA
(B3auMoOJEiCTBME C MeETalUIaMH M HEMETaUIaMH - KHUCJIOPOJOM U BOJOPOJOM).
KpyroBopor azora B mnpupoae. AMMHAK: (PU3NYECKHE W XWMHUYECKHE CBONCTBA
(oKucneHue, OCHOBHBIE CBOMCTBA BOAHOTO PacTBOpa), noayueHnue U npuMmeHenue. Comu
aMMOHMUS: COCTaB, PU3NUECKHE U XUMUYECKHE CBOWCTBA (Pa3I0KeHHE, B3aUMOICHCTBIE
co Imenodamu), nmpuMeHeHue. KadecTBeHHas peaknys Ha HOHBI aMMOHUS. A3OTHas
Kuciora, € ¢GU3MYSCKHEe M XHUMHUYCCKHE CBoOWcTBa (oOmme u crnenuduieckue),
nonyuyenue. Hutpatsl (paznoxxkeHue). A30TUcTas KUcJoTa. Vcroab30BaHUE HUTPATOB U
coliei aMMOHMS B KadyeCTBE MUHEpAJbHBIX YHOOpeHuil. Xumuueckoe 3azpsizHenue
OKpydHcaroujelt cpedvl COeOUHEHUAMU a30ma (KUCIOMHbIEe 00HCOU, 3A2PA3HEHUE 8030)Xd,
nouBbl U B0O0EMOB).

®docdop, amromponuvie moougukayuu gocgopa, puzndeckue U XUMHUUYECKHUE
CBOMCTBa (B3aMMOJEHUCTBUE C METa/llaMU, HEMETaUlaMHu, KOHYEHMPUPOBAHHbIMU
asomnoti u cepnou kuciromamu). Oxcun dochopa (V), oprodochopHas kuciaoTa:



¢usznueckre W XUMHYECKHE CBOWCTBA, noayuenue. Illonamue o0 MuHepaibHuIX
yooopenusix: Humpamol u gocpamoi. Ilonsmue o xKomniekchwvix yoobpenusx. O0mas
xapaktepuctuka 35eMeHToB [V A-rpynmbel. OCOOEHHOCTH CTPOEHUS aTOMOB yTriepojia 1
KpeMHUs. BaJeHTHOCThP W XapakTEpHBIE CTEIICHH OKHUCIICHHS aTOMOB yriepoja H
KkpemHus. PacnipocTpaHeHue yriiepojaa B IpUpoJie, XapaKTepHbIE CTENIEHU OKUCIICHHUS.

VYrnepon, amiorponHble Moaudukauuu (rpadur, amMmaz), QuU3MUECKUE U
XUMHYECKHE CBOMCTBA IPOCTHIX BEIIECTB (B3aMMOJICHCTBHE C METAJIJIaMHU, HEMETaJLIIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHol kuciomamu). Ancop6buusa. Kpyrosopor
yraepona B mnpupojae. OKcuabl yriepoaa, ux (U3MYecKHue U XUMHUUYECKHUE CBOMCTBA,
MOJIydeHUEe U TPUMEHEHHUE, [eWCTBUE Ha OpraHu3M YelOBeKa. JKo/102UudecKue
npobemvl, cesazamnuvle ¢ okcuoom yenepooa(lV); eunomesa 2nobanvroco nomennenus
KaumMama, napHukogvili 3¢gexm. YTroibHAs KUCIOTa U €€ CONM, UX (PU3NYECKHE U
XUMHYECKUE CBONCTBA, noyueHue u npumernenue. KadecTBeHHast peakius Ha KapOoOHaT-
noHbl. Vcroap30BaHne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBITIUICHHOCTH M CEITHCKOM
XO3SIMCTBE.

OO6mue mpeacraBieHuss 00 OCOOEHHOCTSX COCTaBa M CTPOCHHSI OPraHUYECKHX
COeIMHEHUH yriepoja (Ha mpuMepe MeTaHa, dTUJIeHA, dTaHOJa, YKCYCHOW KUCIOTHI. Mx
cocmas u xumuueckoe cmpoenue. Knaccugurayusa opeanuueckux eewjecms. Ilonsitue o
OMOJIOTUYCCKY BaXKHBIX BEIICCTBAX: KUpaX, OeIKax, yriaeBojax — M MX POJIM B )KU3HU
yesioBeka. MamepuanvHoe eOUHCME0 Op2aHUYeCcKUX U Heop2aHuiecKux coeOUHeHull.

KpemHunii, ero ¢Qusumyeckue © XUMUYECKHE CBOWcTBa (Ha TMpuUMepe
B3aMMO/JICHCTBUS C METaJUIaMH U HEMETAJIAaMU), nojyyenue u npuMenenne. Coedunerus
Kkpemuusi 8 npupooe. Odbwue npeocmasienus o6 oxcuoe kpemuusa(lV) u xpemnuesoi
kuciome. Cunukamol, pusuyeckue u Xumuieckue c8oUCmea, noayienue u npumMeHeHue 8
ObIMYy, NPOMBIUIEHHOCMU (8 MEOUYUHCKOL, IAEKMPOHHOU, CMPOUMENbHOU U Op.).
Baoicnetiwmue cmpoumenvHvle Mmamepuanvl. Kepamukd, CMeK1o, yemeHm, OemoH,
arcene3ooemoH. [Ipobaemsvl 6€30naACHO20 UCNONIL30BAHUSL CIPOUMENbHBIX MAMEPUATLO8 8
N0BCEOHEBHOU HCUZHUL.

XVUMHUYECKUI DKCIEPUMEHT: H3Y4YeHHE O0Opa3I0OB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJIIHOM KHUCJIOTHI, TPOBEJACHUE KAYECCTBEHHBIX PEAKIMUA HA XJIOPHUI-UOHBI H
HaONIOZICHHE TIPU3HAKOB WX TMPOTEKAHWS; OIMBITH, OTpaxaromue Qundeckue wu
XMMHYECKHE CBOWCTBAa TajJOr€HOB U WX COEAUMHEHWH (BO3MOKHO HCIIOIB30BAHHE
BHJICOMATEpHUAJIOB); O3HAKOMJIEHHE ¢ OOpa3laMu  XJIOpUIOB  (TaJlOTCHHUIOB);
O3HAKOMJICHHE C O0pa3lamMu cepbl U €€ COCAMHCHHSIMHU (BO3MOXXHO HCIIOJI30BAaHUE
BUJIEOMATEPUAIOB); HAOJIOJCHHE TIpoliecca OOYyIIMBaHUS caxapa TOJ JeHCTBUEM
KOHIICHTPHPOBAHHOW CEPHOW KHUCJIOTHI, M3yUYCHUE XMMUYCCKUX CBOMCTB pa30aBIICHHOM
CEPHOM KHUCIOTHI, MPOBEACHNE KAaUeCTBEHHOW PEaKIUU Ha CyIb(aT-uoH u HabII0IeHNE
nmpu3HaKa e€ MPOTeKaHus;, 03HAKOMJIEHUE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, Gocdopa
U X COeIMHEHUN (BO3MOKHO MCIOJIb30BAaHUE BUAEOMATEPHUAIOB), 00pa3aMy a30THBIX
1 GocPOopHBIX yIOOpEHUH; TIOTyIeHHEe aMMUaKa U U3y9YeHUE €ro CBOMCTB; MPOBEIACHUE
KAaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUSA W (ochaT-MOH U H3ydeHUE MPHU3HAKOB HX
MPOTEKAHUsI, B3aMMOACHUCTBUE KOHIEHTPUPOBAHHOW a30THOM KHCIOTBI C MEAbIO
(BO3MOKHO HCIIOJIL30BaHHUE BUICOMATEPUAJIOB); U3YUCHUE MOJCICH KPUCTATITUICCKUX
peméTok anmMasa, rpaduTa; O3HAKOMIIGHHE C TMPOIECCOM aIcOpOIMU PacCTBOPEHHBIX
BCIIECTB aKTHBUPOBAHHBIM YIJIEM U yCTPOMCTBOM TMPOTHMBOTa3a; TOJTyYCHHE



YIJIEKUCIIOTO Ta3a U U3YYEHHUE €ro CBOWCTB; IPOBEACHUE KAUYECTBEHHBIX PEAKIMU HaA
KapOOHAT- U CWJIMKAT-UOHBl U U3YYEHUE MPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHUE C
NPOAYKUHUEN CUIMKATHON MPOMBIIUIEHHOCTH; PELIEHUE IKCIIEPUMEHTAIIBHBIX 3a1a4 110
TeMme «BaxxkHelnIme HeMeTalabl U UX COSTUHEHUS.

MeTta/uibl 1 MX COeTUHECHUS

OO6m1as xapakTepUCTUKA XUMUUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU UX
nonoxxkeHus B llepuoanueckon cucreMe xumuudeckux diaemeHToB [l M. Menneneesa u
cTpoeHus aroMoB. CtpoeHue MeTtaiioB. MeTamnyeckass CBSI3b M MeETaJuIM4yecKas
KpUCTAJUIMYECKAsT PEHIETKA. OICKTPOXUMUUYECKUM PpAN  HANPSIKEHUH METaIIOB.
dusnyeckne U XUMUYECKHE CBOWCTBA METAJUIOB (B3aMMOJCHCTBUE C KHCIOPOIOM,
BOJIOM, kucinoTamu). Obwue cnocobwvl nonyuenus memannog. llonamue o xopposuu
Memainios, OCHOBHble Cnocobwvl 3awumsl ux om kopposuu. Cniagvl (cmanb, 4yeyH,
0IOPANIOMUHUL, OPOH3A) U UX NPUMEHEeHUEe 8 ObIMY U NPOMBIUAEHHOCHIU.

[Ilenounble MeTamibl: MojoxkeHue B IlepuoanMdeckoil cucteMe XUMHUYECKUX
anemeHToB . 1. Menneneesa; ctpoenue aromoB. Haxoxxaenue B npupone. dusznueckue
U XUMUYECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kaius). OKCUIbI U THAPOKCHUIBI HATPHUS
u kanus. [[pumeHeHne menoYHbIX METAIJIOB U UX COCTMHEHMUI.

[IlenoyHO3EMENBHBIE METAJUIBI MATHUM U KAJIBLUN: TTOJI0kKEHUE B [leprnoanueckoi
cuctemMe xuMuueckux aneMeHToB . 1. MenaeneeBa; CTpoeHHE UX aTOMOB; HAX0XKICHUE
B npupoje. OPu3nueckue U XUMHUYECKUE CBOMCTBA MarHus M Kaiblus. BakHeilmme
COCIMHEHUS KanblUs (OKCHI, THAPOKCUI, coiin). JKécmkocmb 600bl u cnocobwi eé
YCMpaHeHus.

AnromuHuii: nonoxeHue B llepuognueckoil cucreMe XHUMHYECKHX 3JIEMEHTOB
J. W. MenaeneeBa; CTpOEHHME aTOMa; HaxoXJAeHUE B mpupone. Duznueckue u
XUMHYECKUE CBOWCTBA alOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHIA WU THUIPOKCHIA
ATFIOMHUHMUSL.

Keneso: nonoxenue B Ilepruoandecko CcuUCTEME XUMHUYECKUX DIJIEMEHTOB
. W. MenneneeBa; CTpOECHME aroMa; HaxXxoXJAeHHEe B Ipupoje. Duszmueckue u
XUMUYECKHE CBOMCTBA jKeJe3a (B3aMMOJEICTBUE C METAIUIAMH, KUCIOTAMU U COJISIMU).
Oxkcuasl, ruapokcuasl v conu xenesa(ll) u xxeneza(Ill): coctas, cBolicTBa U notyueHue.

XVMMHUYECKHN IKCTICPUMEHT: 03HAKOMIIEHHE ¢ 00pa3ilaMy METAJIJIOB U CIIABOB, X
(du3nUecKUMHU CBONCTBAMU; HM3yYECHHUE PE3YJIbTATOB KOPPO3HH METAIIIOB (BO3MOXKHO
MCITIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOICUCTBHS OKCHU/IA KAJIBIHS U
HaTpusi C BOJOM (BO3MOXKHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB); UCCIEIOBAHUE CBOICTB
AKECTKOW BOJBI; Mpoliecca TOPEHHs kKeje3a B KUCIOpoae (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPUAJIOB); MPU3HAKOB MPOTEKaHUS Kau€CTBEHHBIX PEAKIUM HA MOHBI (MAarHus,
KaJIbLIUS, amoMuHusA, uHKa, xxene3a(ll) u xeneza(lll), menu(Il)); nabmonenune u

ONKCAHUE MPOLECCOB OKpAIIWBAHMUS IIJIAMEHHM HOHAMHU HATPHS, KIUSA W KaJablud
(BO3MOIKHO HCITOJIB30BaHUE BHUIACOMATEPHAJIOB); UCCIACAOBaHUE aM(OTEPHBIX CBOMCTB
TUJIPOKCHJIA ATFOMUHUS U TUAPOKCHU]IA [IUHKA; PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 10
Teme «Bakaeimue MeTaniabl 1 UX COSTUHECHUSI.

Xumusa u okpyxrcarowas cpeoa



Hosvie mamepuanvt u mexuonocuu. Bewecmea u mamepuanvl 8 n08CeOHe8HOU
oHcuzHU  uenosexa. Xumus u 300posve. bezonacmoe ucnonvsoganue eewecms u
Xumuyeckux peaxkyuii 6 ovimy. Ilepéas nomowp nNpu  XUMUYECKUX — 0XHCO2AX
u ompasnenusx. OCHOBbL IKOIO2UYECKOU 2PAMOMHOCIU. Xumuyeckoe 3acps3HeHue
oKpydcarouyell cpeodvl (npedenvras oonycmumas konyenmpayus eewecms — I1/[K). Ponb
XUMUU 8 PeUleHUU IKOTOSUYECKUX NPOOIEM.

Ilpupoonvle ucmouHuku y21e6000p0008 (y2oib, HNPUPOOHBIL 2a3, He@dmyb),
NPOOYKMbL UX NepepadomKu, ux poib 8 Oblmy U NPOMbIULIEHHOCHIU.

Xumuyeckuii IKCnepumMenm: uzyyeHue oobpazyos mMamepuanlos (Cmekio, CHiasvl
Memanios, NOIUMepHbvle Mamepuaivl).

MexnpeaMeTHbIe CBA3H

Peanuzammss MeEXNpeIMETHBIX CBSI3eH MNpU HM3YyYCHWW XUMUUM B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHITHH, TaK
U TIOHSATHUH, SIBISIONIMXCS CUCTEMHBIMHU JIJII OTACIBHBIX IPEIAMETOB ECTECTBEHHO-
HAYYHOTO ITUKJIA.

OO01IHe eCTECTBEHHO-HAYYHBIC TIOHSTHS: HAYYHBINH (aKT, TUIIOTE3a, 3aKOH, TCOPHS,
aHalm3, CUHTE3, KiIaccupUKanus, TEepUOJAUYHOCTh, HAOIIOACHHE, JKCIEPUMEHT,
MOJICTMPOBAHKME, WU3MEPEHUE, MOJICb, SBJICHHE, TMApHUKOBBIA 3(P(EKT, TECXHOJIOTHS,
MaTepHUaIbI.

®duznka: mMaTepus, aToM, HJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIH], W30TOIbI,
PaANOAaKTUBHOCTh, MOJIEKYJIA, AIEKTPUUECKUHN 3apsij, MPOBOJHUKH, MOJYINPOBOIHUKH,
TURIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO, 00bEM, arperaTHOE COCTOSTHUE BEIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpUCTaJUIMUecKass pemeéTka, CIUIaBbl, (undyeckue
BEJIMYMHBI, E€AUHUIBI HU3MEPEHMs, KOCMHYECKOE TIPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
ComnHie.

buonorus: dorocunTes, npixanue, Ouocdepa, SKocUCTEMa, MHUHEpATbHBIC
yI0OpEHUs, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIIbHbIE BEIECTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpPANIBI, TOPHBIE IMOPOJIBI, IMOJIE3HBIE
HCKOTIaeMbI€, TOIUTMBO, BOJHBIE PECYPCHI.

IIpumepHbIe TEMBbI IPAKTUYECKUX PadoT:

1. JlaGoparopHoe oOopyaoBaHuE U TpuUeMbl oOpamieHuss ¢ HuM. [IpaBuna
6e3omacHoii paboThl B XUMUYECKOH 1a00paTopum.

2. OuucTKa 3arps3HCHHON TOBAPEHHOW COJIH.

3. [Ipu3Haku MpOTEeKaHMS] XUMHUUYECKUX PEAKITUN.

4. IlonyyeHue KUCIOPOAa U U3yYEHUE €ro CBOMCTB.

5. IlonyueHue Bogopoaa U U3yYEHUE €r0 CBOMCTB.



6. [IpuroroBiieHHEe PacTBOPOB C OMPENIETICHHOW MacCOBOW J0Jied PAaCTBOPEHHOTO
BELIECTBA.

/. Pemenue »SKCIepUMEHTANbHBIX 3a7ady 1o TeMe «OCHOBHBIE KIIacChl
HEOPTraHUYECKUX COCTUHEHUN».

8. Peakuuu nonHoro oomeHa.

9. KauecTBeHHbIE peaklMy HA HOHBI B PACTBOPE.

10. TlonyueHne aMMHaKka U U3y4Y€HHUE €ro CBOMCTB.

11. TlonyuyeHue yriaekucaoro ra3a u U3y4yeHue ero CBOMCTB.

12. Pemenue sxcriepuMeHTaNbHBIX 3a1a4 1o TeMe «Hemeramst IV — VI rpynn u
UX COCIUHCHUM).

13. Pemienue skciepuMeHTaIbHBIX 3a/1a4 0 TeMe «MeTalljIbl U UX COSAUHEHUS».

[Ipu mnpoBeneHUM TMNPAKTUYECKOW pPAOOTHI KaXIblii €€ JTam BBIMOJHACTCS

oOyuaromumucs ¢ 3[IP Bmecte ¢ yuurtelneM W MoA €ro pykoBojactBoM. Ha mocke
00s3aTENIbHO BBIBEIIMBAIOTCS NPaBWJIa TEXHUKU O€30MaCHOCTH, COOTBETCTBYIOIIUE
JaHHOMY BUAY paOOThl, JaeTcs MpaBWIbHAs 3amuch (OPMYNIT U YKa3bIBAaeTCs IEJb
npoBesieHus padoThl. [Ipn HEOOXOIUMOCTH 1aeTCs BU3YyaIbHBINA alTOPUTM BBITTOJIHEHHUS
3a/laHusg. ITO CIMOCOOCTBYET OCO3HAHHUIO OOYYAIOUIMMUCS BBITIOJHIEMBIX ACHCTBUN U
MOJIYYEHHOT'0 pe3yJbTaTa.

IIpuMepHBbIe KOHTPOJIBHO-U3MeEPHUTEIbHbIE MATEPHAJIBI 10 XUMHH

JIiss opraHu3aiiiy TPOBEPKH, y4eTa W KOHTPOJS 3HAHWH OOydYarolmuXxcs TII0
peaMETy TPEILyCMOTPEHBI KOHTPOJIbHBIE pa0OThI, CAMOCTOSITEIIHBIE pa0OThI, 3a4€ThI,
npakTHudeckue padoTel, TecTupoBaHue. OJHUM M3 METOJOB KOHTPOJIS PE3yJIbTaTOB
oOyueHust oOydvarommxcs ¢ 3[IP sBisieTcss METON IMOJMBApUATHBHOTO JKCIpEcC-
TECTHPOBAHHUSI C KOHCTPYHPYEMBIMH OTBETaMH. Ero OTIMYHATEIHHBIMU YEpPTaMHU
SBIISIIOTCS. ~ ONEPAaTHBHOCTh,  BBICOKAs  CTENEHb  WHIWBUAYyadW3alldd  3HAHHM,
CPaBHUTEIIPHO MaJIbIe 3aTPAThl BpEMEHH U TPYZa Ha MMPOBEPKY OTBETOB 00YJAFOIIIHXCSI.

Hns oOydaromuxcs ¢ 3[IP Bo3MOkHO H3MeHEeHHE (OPMYIMPOBKH 3aJaHUN Ha
«TIOIIIarOBYIOY», aJanTalys IpeajaraeMoro o0y4aromeMycsi TECTOBOTO (KOHTPOIBHO-
OIICHOYHOT0) MaTepuaia: WCIOJIb30BaHWE YCTHBIX W IHUCHMEHHBIX WHCTPYKIIHM,
VIOPOIIEHUE MIUHHBIX CIOXKHBIX (HOPMYITUPOBOK MHCTPYKIIMM, PEIICHHE C OMOPOW Ha
anropuTM, 00pasell, UCIIOIb30BaHKUE CIIPABOYHON HH(POPMAITUH.

KoHTpoJibHBbIEe padoThI 0 TeMaM

B paboueit nporpamme npeaycMoTpeHo 9 KOHTPOJIBHBIX padoT:

Konmponenass paboma Ne 1. IlepBoHayandbHble XUMHUYECKHE TIOHSTHS.
XVWMHUYECKHE ITIEMEHTBI. XUMHUYECKHE (POPMYITBI U YPABHCHHUS.

Koumponvuas paboma Ne 2. Tlepuonuueckasi cucTeMa XUMHUYECKUX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHue aTroma.

Koumponvuas paboma Ne 3. Xumudeckas CBS3b.

Konmponvnas paboma Ne 4. Kucnopon. Okcunbl. I'openne. Bogopoa. Kucnorsr.
Conn.



Konmponvuas paboma Ne 5. O60011eHrE CBEACHUN 0 BaXKHEHIIIUX Kjaccax
HEOPTaHUYECKUX COCTUHEHUH.

Konmponvuas paboma Ne 6. DnekTponuTHYeCcKasi AUCCOIUAIIUS.

Konmponvuas paboma Ne 7. Hemetannsl.

Konmponvuas paboma Ne 8. Metaibi.

Koumponvuas paboma Ne 9. ItoroBast paboTta 3a Kypc HEOPraHU4eCKON XUMHUHU.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBHOTI' O ITIPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHUMA

B nennom pesynbrarel ocBoeHus oOywaroumumucs ¢ 3IIP ywyeOHoro npeamera
«XUMHS» JTOJDKHBI COBIAJATh C pe3yJibTaTaMu MPUMEPHON padoyeil mporpaMMbl
OCHOBHOT0 00111eT0 00pa3zoBaHus. Hanbonee 3HaAYMMBIMU SIBIISIFOTCS :

JIMUHOCTHBIE PE3YJIBTATBI:

MOTHBAIIMS K 00YUEHHIO U 1IeJICHANPABICHHON MO3HABATEIHLHOM €S TEILHOCTH;

YCTAaHOBKA HA OCMBICJICHUE JIMYHOTO OIbITA, HAOIIOIEHUN 32 XUMUYECKUMU
AKCTIIEPUMEHTAMH;

OpUEHTAIMSl HA TMpaBWIa HWHIUBUAYATBHOTO U KOJUIEKTUBHOTO O€30MacHOI0
MOBEJICHUS TPU B3aUMOJICHCTBUU ¢ XUMUUYECKUMHU BEIIECTBAMH M COCITMHCHUSIMU,

paKTUYECKOe M3ydeHue mpodeccuii U Tpyaa pa3IuvdHoOro poja, B TOM YHCIe Ha
OCHOBE TIPUMEHEHUsI HM3y4aeMOro TMPEIMETHOrO0 3HaHus (Hampumep, JTa0OpaHT
XUMHYECKOr0 aHaJIu3a);

YBaXXEHUE K TPY/Y U pe3yJibTaTaM TPYJI0BOH JAEATEILHOCTH;

TOTOBHOCTh K OCO3HAHHOMY TOCTPOEHUIO JajbHEHIed WHIUBUIYATbHOU
TPacKTOPUU OOpa30BaHUS HAa OCHOBE OPHUEHTUPOBKM B MuUpe Tpodeccuii u
mpodecCHOHATBHBIX MPEANOYTEHUN, YBAXKUTEIIHBHOTO OTHOIICHUSI K TPYY;

OCO3HAHUE CBOETO MOBEACHHUS C TOUKH 3PEHUS OMACHOCTH WJIM O€30MacHOCTH ISl
ce0st WU IS OKPYXKAIOIIHX;

OCHOBBI IKOJIOTHUYECKOM KYJIBTYpPHl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOTO MBINICHUS, MPUOOPETEHNUE OIBITA YKOJOTHYECKH OPUEHTUPOBAHHOM
IIPAKTUYECKOM JCATEILHOCTH B )KU3HEHHBIX CUTYAITUAX;

OCO3HAHHE TIOCIICJICTBUH W HENPHATHE BPEIHBIX MPUBBIUEK (YyIMOTpeOIeHUs
aJIKOTOJIsI, HAapKOTUKOB, KYpeHHWs) W UHBIX ¢GopM Bpeaa s (QU3NYECKOro U
IICUXUYECKOTO 37]0POBbS;

MPUHATHE PEIICHUN B )KU3HEHHOW CHUTYallMU Ha OCHOBE MEPEHOCA MOJYYEHHBIX B
X0J1e 00yUeHHUs 3HaHUK B aKTYaJbHYIO CUTYAIIMIO, BOCIIOIHATH JePuIuT nHopManmu;

TOTOBHOCTh OTOMpPaTh M MCIOJIB30BaTh HY)KHYIO HH(POPMAITHUIO B COOTBETCTBHUH C
KOHTEKCTOM KHW3HEHHOM CUTYyallUH.

METAHNPEIMETHBIE PE3YJIBTATBI

Oe¢nadenue yHuBepCAIbHBIMU YUEOHBIMU HOZHABAMETbHBIMU OCUICIBUAMU:

BBISIBJIATH IPUYUHBI U CJIICACTBUS MPOCTHIX XUMHUYECKUX SIBIICHU;

OCYIIECTBIIATh CpaBHEHHUE, KIACCH(PUKAIINIO XUMUYSCKUX BEIICCTB MO 33 IaHHBIM
OCHOBAHHUSIM M KPUTEPHSM JIs1 YKa3aHHBIX JIOTHYECKUX OTICpaLUi;

CTPOUTH JJOTUYECKOE CYXKJICHUE MOCIIEC MPEIBAPUTEIILHOIO aHAIN3a, BKITFOYAIOIIEe
YCTaHOBJICHUE TTPUYUHHO-CIICJICTBEHHBIX CBS3€EH;

BBIABIIATH JACOUIIMTHI WH(POPMAIUKM, MAAHHBIX, HEOOXOIMMBIX ISl PEIICHUS
MMOCTABJICHHOM 3aJ1a4H;



npeoOpa3oBeIBaTh MH(GOPMAIIMIO U3 OJHOTO BUJA B Apyroul (Tabiuily B TEKCT U
mp.);

C03/1aBaTh, MPUMEHSTh U TPEOOPA30BBIBATh 3HAKA U CUMBOJIBI, MOJEIN U CXEMBbI
JUTSL pellieHus] yueOHbIX U MTO3HABaTENbHbBIX 33/1a4 C MMOMOIIIBIO ME/1arora;

C MOMOIIBIO TeJIarora MPOBOAUTH XUMUYECKUM OTBIT, HECIOXKHBIN IKCIIEPUMEHT,
JUISl YCTAHOBJICHUSI OCOOCHHOCTEM 00bEeKTa U3YUEeHUS, IPUUYUHHO-CIIEJICTBEHHBIX CBsI3EH
1 3aBUCUMOCTEN 0OBEKTOB MEXKIY COOO0ii;

C TMOMOIIBI0 TEeJarora WIKM CaMOCTOSITENIbHO (OpMYIUpOBaTH OOOOIIEHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEICHHOTO HAOIIOICHHUS, OIIbITA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XUMUUYECKUX TPOLECCOB M HX
MOCJIC/ICTBUSL;

UCKaTh WU OTOMpaTh WH(DOPMAIUIO WU JIaHHBIE W3 HCTOYHUKOB C Yy4e€TOM
peJIOKEHHON yueOHOM 3a7a4M U 3aJIaHHBIX KPUTEPHUEB.

Osnadenue ynugepcanvbHbIMU y4eOHbIMU KOMMYHUKAMUBGHBIMU OCUICIMGUAMU:

OpraHU30BBIBATh YUEOHOE B3aMMOJICHCTBUE B TpyIIie (ONMpeaessTh oOIue e,
pacrpeensaTh POJd, JOTOBAPUBATKLCS IPYT C IPYTrOM U T. I1.).

C MOMOIIBIO0 TIEJAarora WM CaMOCTOSITEIbHO COCTaBIIATh YCTHBIE U MUCHMCHHBIC
TEKCThl C HCIOJb30BAHUEM WLTIOCTPATUBHBIX MAaTEpPUAJOB JJISi BBICTYIUICHUS TEpe.
ayIUTOPUEN;

OpraHU30BBIBATH Y4YEOHOE COTPYIHUYECTBO M COBMECTHYIO JCATEIBHOCTH C
yUUTEJIEM M CBEPCTHUKAMH; padOTaTh WHIMBUIYAJIbHO M B TPYIIE: HAXOIUThH OOIIee
pelieHre M paspemath KOH(MIUKTHI Ha OCHOBE COTVIACOBAHMS TO3MIMN U ydera
UHTEPECOB; POPMYyIUPOBAThH, ApPTyMEHTHUPOBATh U OTCTaUBATh CBOE MHEHHE;

OLICHMBATh KAY€CTBO CBOEr0 BKJIaJa B OOUIUH MPOAYKT, IPUHUMATh U Pa3JeisaTh
OTBETCTBEHHOCTH U MPOSBIISITH TOTOBHOCTh K IPEJAOCTABICHUIO OTYETA MIEPE TPYMIIION.

Osnaoenue ynugepcanbHblMu YUeOHbIMU PE2YIAMUCHBIMU OCUCHBUAMU:

oOHapyx uBaTh W (HOPMYJIHPOBATH YyUYEOHYIO WIPOOJIEMYy, ONPEACNATh IIEib
y4eOHOMU JIeSITeIIbHOCTH;

BJIAJETh OCHOBAaMH CaMOKOHTpOJS, CaMOOLEHKH, TMPUHATHS PEHICHUNA U
OCYIIECTBJICHHS] OCO3HAHHOT'O BHIOOpA B yUeOHOM M MO3HABATEIHHOU JIEATEILHOCTH,

COOTHOCUTh CBOM JCHCTBHUS C IUIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEW JAESATEIbHOCTH B MPOLECCE MOCTHKEHHUS pe3yJbTaTra, OMNpPENeIiTh
CIOCOOBI ICUCTBHI B paMKaxX MPEIOKEHHBIX YCIOBHA U TpeOOBaHUN, KOPPEKTUPOBATH
CBOH JICWCTBHS B COOTBETCTBUU C U3MEHSIOLICHUCS CUTYallUEH;

JaBaTh aJICKBAaTHYIO OLEHKY CUTyallud W TNpeajiaratb IUJIaH €€ HU3MEHEHWS;

IpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPH PEIICHUN y4eOHOU
3a/1a4u;

NOHUMAaTh MNPUYHMHBI, MO KOTOPHIM HE OBUT JOCTUTHYT TpeOyeMblid pe3ysbTaT
NEATENIbHOCTH, OMNpPEAENSITh MO3WTHUBHBIE HW3MEHEHUS W HampaBieHUs, TpeOyrouue
naabHenIen paboThl;

OCO3HAHHO OTHOCHUTKCS K APYTOMY YEJIOBEKY, €0 MHEHHUIO.



NPEAMETHBIE PE3YJIbTATBI

B cocTaBe npeaMeTHBIX pe3yJbTaTOB MO0 OCBOCHUIO 0053aTE€IBbHOTO COJEP KAHMS,
YCTaHOBJICHHOT'O JAHHOW NPUMEpPHON pabouell mporpaMMoi, BBIACISIOT: HAay4YHBIE
3HaHUS, YMEHHUS U CIOCOOBI NEeUCTBUH, crielu(pUuyYecKue sl y4eOHOro npeaMera
«XuMUA», BUABI IEATEIBHOCTH MO IOJYYEHUIO HOBOI'O 3HAHMS, €r0 MHTEPIPETALINH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalIHUSIX:

® [IPEACTABICHUE O 3aKOHOMEPHOCTSIX M TII03HABAEMOCTH SIBJICHUWA MPUPOJBI,

NOHMMAaHHEe OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKON HAyKH Kak 00JiacTu

COBPEMEHHOI'0 €CTECTBO3HAHMSI, KOMIIOHEHTa O0IEl KyIbTYphl U MPAKTUYECKOU

JEesITEIbHOCTH YeJIOBEKa B YCIOBUSX COBPEMEHHOI'O 00I1I€CTBA; TOHMMAaHKUE MECTa

XUMUHU CPEN IPYTUX €CTECTBEHHBIX HAYK;

® BJIQJICHHE OCHOBAaMHU NOHITUIHOTO anmnapaTa 1 CHMBOJIMYECKOTO SI3bIKa XUMUH TS
cocTaBlieHUs (OpMysT HEOPraHMYECKUX BEUIECTB, YPAaBHEHUNH XUMHYECKUX
peakiuii (c Omopod Ha aJrOpUTM YYEOHBIX JEHCTBUI); BJIaJICHUE OCHOBAMU
xumuueckoit HomeHknatypsl (IUPAC u TpuBHaibHON) U YMEHHE HCTIOJIB30BaTh €&

JUISL pelieHHs] y4yeOHO-TI03HABATENbHBIX 3a7a4 C IMOMOILIBIO YUMTENS; YMEHHE

UCIIOJIb30BaTh MOJENU [JIsi OOBSACHEHHS] CTPOEHUS AaTOMOB M MOJEKYJI IO

aJIrOpUTMY C OIOPOU Ha ONpEIETICHNUS;

® [IPEJCTABJICHUE O CUCTEME XMMUYECKUX 3HAHMI U YMEHHE C NOMOIIBI YUUTEIS

OPUMEHATh CHCTEMY XUMHUYECKUX 3HAHUW ISl YCTAHOBJIEHHS B3aMMOCBSI3EM

MEXIy M3YYEHHbIM MaTe€puajoM U MpHU IMOJIYYECHHH HOBBIX 3HAHUW, a TaKXKe B

Ipolecce BBIMOJTHEHUST YYeOHBIX 3aJlaHuii ¥ Tpu padboTe ¢ HCTOYHUKAMHU

XUMHYECKOM HH(POpMAIIMU, KOTOpasi BKIIOYAET:

BOXHEUILINE XUMHUYECKUE TIOHATUA: XUMHUUYECKUH DIJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IMPOCTOE€ U CJIOKHOE BEIIECTBO, OJHOPOJHAs M HEOJHOPOJHAs CMECH,
OTHOCHUTEIIbHBIE aTOMHAasi M MOJIEKYJSIpHAsT MaccChl, KOJWYECTBO BEIECTBA, MOJb,
MOJIIpHAsi Macca, MOJISIPHBIH 00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJb (CpEemHsis),
XUMUYECKasi peakUus, peakUHH COEAUHEHHMs, pEaKIUu pa3oKEHHs, peaKuuu
3aMeIlIeHns, peakiuu oOMeHa, TeIIoBOM A EeKT peakiuuu, 3K30- U IHIOTEPMUUYECKHUE
peaKiuu, pacTBOP, MaccoBas JOJA XMMHUYECKOIO JIEMEHTa B COCIMHEHUH, MacCOBasd
JI0JIs ¥ IPOLICHTHAs! KOHLEHTPALMs BEIIECTBA B PACTBOPE, AP0 aTOMA, JJIEKTPUUECKHUM
clIoil aroma, aToMHas OpOMTalb, PaJlyC aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XUMHUYECKask CBs3b, JJIEKTPOOTPULATEIBHOCTD, MOJSpPHAs U HENOJSApHAs KOBAJCHTHAs
CBsI3b, MOHHAs CBs3b, METAJUIMUECKas CBA3b, KPUCTAUIMYECKAs peuieTka (aroMHas,
WOHHAs, METaJNINYeCKas, MOJIEKYJspHas), WOH, KAaTHOH, AHWOH, 3JIEKTPOJUT WU HE
ANEKTPOJIUT,  DJIEKTPOJIUTHYECKAass JUCCOLMALMSA, pEaKklUu HOHHOro oOMeHa,
OKHCIIMTEIIbHO-BOCCTAHOBUTENIBHBIE  PEAaKLUH, OKUCIUTENb W  BOCCTAaHOBUTEID,
OKHCIIEHHE W BOCCTAHOBJICHHE, JJIEKTPOJU3, XMMHUECKOE paBHOBECHE, OOpaTUMBbIE U
HeoOpaTUMble pEeakKldu, CKOPOCTh XMMHUYECKOW peakluu, KaTalu3aTtop, MpeneiabHO
nonyctumas koneHtpanus (I11K), koppo3us Metanios, CrjiaBbl;

OCHOBOIIOJIAral0IINE 3aKOHbI XUMHH: 3aKOH COXpaHEHMs Macchl, Ilepnoanuecknii
3akoH J[. 1. MenaeneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTrajipo;

TEOPUM XHMHHU: ATOMHO-MOJIEKYJISIDHAS TEOPHUS, TEOPHs DIIEKTPOJUTHYECKON
JUCCOLMALIM, a TAK)KE INPEJICTABICHUS O HAy4YHBIX METOAAX IO3HAHHWSA, B TOM YHCIIE



AKCIEPUMEHTAIBHBIX U TEOPETUUECKUX METOJAaX MCCIETOBAHUS BEUIECTB U U3YyUCHUS
XUMHUYECKUX PEAKIUN;

® [IpEJCTaBICHUE O MEPUOIUIYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX PJIEMEHTOB
(pamuyc aTtoma, AJIEKTPOOTPULIATENIBHOCTH), MPOCTHIX U CIIOKHBIX BEIIECTB OT
MOJIOXKEHUS AJIeMeHTOB B [lepuoandeckoit cuctemMe (B MaJibIX Mepruoax U riIaBHBIX
NOATPYNINAax) W SJIEKTPOHHOIO CTPOCHUS aToMa; YMEHHE OOBSCHSITH CBI3b
MOJIOKEHUsT ~ dyeMeHTa B llepuoguyeckom  cucTemMe € YHUCIOBBIMH
XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U 3apsi
saapa, oOIIee YUCIO  JJIEKTPOHOB), paclpeqeseHueM  JJIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSIM aTOMOB TEPBBIX TPEX MEPHOJOB, KalUsi U KaJbIus;
KIacCU(PUIIUPOBATh XUMHUUYECKHE DJIEMEHThI C OINOpOM Ha OMNpeaesICHUs
bu3uYecKoro cMbiciia MUGPOBBIX JAHHBIX MEPUOIUYECKON TaOIUIIBL;

® yMEHHE KJIACCU(PUIIUPOBATH XUMUUYECKHUE IIIEMEHThI, HEOPraHUYECKHE BEIIECTBA U
XUMHUYECKHE PEaKIMU C OMOPON Ha CXEMBbI; OIpPEEsaTh BAJICHTHOCTh U CTEIMEHb
OKHCJIEHUSI XHMHYECKUX DJIEMEHTOB, BHJI XUMHUYECKOM CBS3M U  THII
KPUCTAJUTMYECKONW CTPYKTYPhI B COCJAMHEHHUSX, 3apsj] MOHA, XapaKTep Cpeabl B
BOJHBIX PaCTBOpax BEIIECTB (KUCIIOT, OCHOBaHUH ), OKHUCIIUTEIh U BOCCTAHOBUTEH
10 AJITOPUTMY YUEOHBIX JEHCTBUM;

® yMEHHE XapaKTEepPHU30BaTh C OMOPOM Ha cxeMy (GU3UYECKUE U XUMUYECKHE
CBOICTBA MPOCTHIX BEUIECTB (KUCIOPOI, 030H, BOJOPO, IpaduT, aamas, KpeMHUH,
asor, ¢hocdop, cepa, XJI0p, HATPUN, KAIUM, MarHUW, KaJIBIUH, ATFOMAHAN, KEIe30)
U CJIOXHBIX BEHIECTB, B TOM YHCJIE HX BOJHBIX PacTBOpPOB (BOoAa, aMMHAK,
XJIOPOBOJIOPOJ, CEPOBOAOPOA, OKCUABI M runpokcuabl meramios I - 1A rpynm,
amomunns, meau (I1), nmuka, skenesa (I u III), okcuaer yrmepoga (II u 1V),
kpemuus (IV), azora u pocdopa (III u V), cepur (IV u VI), cepuucras, cepHas,
a30THCTasi, a3oTHasA, pocdopHas, yronbHasi, KpeMHHEBAsl KHCIOTa U WX COJIH);
ONMMCHIBATh C ONOPOM Ha IJIaH W KJFOUEBBIE CJIOBA; YMEHHE MPOrHO3UPOBATH U
XapaKTEepU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHUS
1ocJie MPEIBAPUTEILHOIO aHalii3a MOJ PYKOBOJACTBOM I€Aarora, IpUMEHEHHE
BEILECTB B 3aBUCUMOCTH OT UX CBOICTB, BO3MOXXHOCTb IMPOTEKAHUS XUMUYECKUX
OpEBpallcHUd B pa3JIMYHBIX YCIOBHUSAX, BIUSHUE BEUIECTB U XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOLIYIO PUPOJHYIO CPEAY;

® YMEHHE COCTaBISATh MO O0Opa3ily, CXeMme, aJrOpUTMy YYE€OHBIX JIEWCTBHIA
MOJIEKYJISIDHBIE M MOHHBIE YPaBHEHUS peakiuil (B TOM YHCIE€ PeaklHil HOHHOTO
oOME€Ha W OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINH), WILUTIOCTPUPYIOITUX
XAMHYECKUE CBOMCTBA M3YYEHHBIX KJIACCOB / TPYMI HEOPTaHWYECKUX BEIIECTB, a
TaK)Ke MOJTBEPKIAIOIINX T€HETHUECKYIO B3AUMOCBS3b MEXKy HUMU;

® YyMEHUE BBIYUCIATH OTHOCHUTEIIbHYI0 MOJIEKYISIPHYI0O M MOJISIPHYIO MAaccChl
BEILECTB, MACCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTA B COEJUHEHHH, MAaCCOBYIO
JIOJTI0 BEIIIECTBA B PACTBOPE, KOJMYECTBO BEIIECTBA M €ro Maccy, 00bhEM Ta3oB ¢
ornopoil Ha oOmwue ¢GOopMyJbl; YMEHHE MPOBOJUTH PACUEThl MO YpPaBHEHUSM
XUMUYECKUX PEaKIuid U HaXOJUTh KOJHUYECTBO BEIIECTBAa, OOBEM U Maccy
peareHTOB WIHM MPOAYKTOB PEaklMU ¢ ONOpod Ha oOpasell], aJropuT™M y4eOHBIX
JICUCTBUH;



® BJIAJICHHEC OCHOBHBIMU METOJaMU HAYYHOTO MO3HAHUS (HAOIIOJCHUE, U3MEPCHHUE,

AKCIIEPUMEHT, MOJICTUPOBAHNE) P U3YICHUU BEIICCTB U XUMHUYCCKUX SBIICHHUM

C OIOPOIl HAa aNTOPUTM Y4YEeOHBIX ACHCTBUI; yMEHHE C(HOPMYIUPOBATH IPOOIEMY

Y TIPEIOKUTH ITyTH €€ PEIICHHSI C IIOMOIIBIO TIeJlarora; 3HaHUE OCHOB O€30TMacHOM

paboThl ¢ XUMUYECKUMHU BEIIECTBAMH, XMMHUYCCKON MOCYA0H W J1abOpaTOpPHBIM

000py10BaHUEM;
® HAIMYME MPAKTUICCKUX HABHIKOB IJIAHUPOBAHMS M OCYIIECTBIICHUS CIEAYIOIINX

XUMHYECKUX IKCIIEPUMEHTOB TI0]T PyKOBOJICTBOM YUHUTENSI C 00CYKICHHEM TUIaHA

pabOThI MIIM COCTABICHUEM TAOJTHITHI:

U3YyYCHHE M ONTUcaHue (PU3MYECCKUX CBOWCTB BEIIECTB;

03HAKOMJICHHUE ¢ (PU3NICCKUMH M XUMHUYCCKUMU SBIICHUSIMH,

OTIBITHI, WJUTFOCTPHUPYIONTUE IPU3HAKH MPOTEKAHUS XUMUYCCKUX PEAKITUN;

U3YYCHHE CIIOCOOOB pa3/eICHUs CMECEH;

MIOJTYYCHHUE KUCIIOPO/Ia U U3YUYCHHE €T0 CBOWCTB;

IIOJTYYCHHUE BOJIOPOa H U3YyUYEHHUE €TI0 CBOWCTB;

MOJIYYCHHE YTJICKHCIIOTO T'a3a U U3YYCHHE €TO CBOMCTBR;

MOJTyYCHHE aMMHaKa U U3Y4YCHHE €T0 CBOWCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIMPEICICHHON MAaCCOBOM JIOJICH PaCTBOPEHHOTO
BEIICCTRA,;

UCCJIEIOBAaHWE U OINKMCAHHE CBOWMCTB HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX
KJIACCOB;

NpUMEeHEeHHEe WHANKATOPOB (JTakMyca, METHWJIOpaHXa u ¢deHondTranenta) mis
OTIpEJICIICHHSI XapaKTepa Cpe/ibl B pacTBOpaxX KUCIOT U IIeT0oUeH;

U3y4YeHHE B3aUMOJEHCTBUSA KHUCJIOT C MeTa/llaMHU, OKCHUJIAaMU METaJlIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMH;

MOJIy4€HHUE HEPACTBOPUMBIX OCHOBAHU;

BBITECHEHHE OJTHOTO METaJlJIa IPYTUM U3 PACTBOPA COJIH;

uccienoBanrie aM()OTEepHBIX CBOMCTB TUIPOKCUIOB aTFOMUHHUS U IIMHKA;

pelIeHre  HKCIEPUMEHTANbHBIX 3a7a4y 1o TemMe «OCHOBHBIE  KIIACCHI
HEOPraHMYECKUX COCTMHEHUIY;

pelIeHre  JKCIEPUMEHTAIBHBIX  3alad 1Mo TeMe  «DJIeKTPOJIUTHYeCKas
JTUCCOIIMATIHSIY;

pElIeHe IKCIEPUMEHTANBHBIX 3a/ad Mo Teme «BaxkHeillmne HeMeTalIbl U UX
COCTUHEHHUSI;

pElIeHNe SKCTIEPUMEHTANBHBIX 3a/1ad 10 TeMe «BakHehIe MeTaibl U uX
COCTMHCHHUSI;

XAMHYECKUE IKCTIEPUMEHTHI, WJUTFOCTPUPYIONTUE MTPU3HAKU MTPOTEKAHUS PEaKIIUA
MOHHOTO OOMEHa;

KauyeCTBEHHBIC PEAKIMM Ha MPHUCYTCTBYIOIIHE B BOJHBIX PACTBOpPaX HOHBI:
XJopua-, Opomua-, wuoaua-, cynbdar-, ¢dochar-, kapOoHAT-, CHIMKAT-aHHOHHI,
TUIPOKCUI-MIOHBI, KAaTHOHBI aMMOHHWS, MAarHUus, KaJbIlWs, aJlOMHHHSI, kKene3a (2+) u
xenesa (3+), meau (2+), nUHKA;

YMEHUE TPEACTABISITH PE3YNbTaThl JKCIEpPUMEHTa B (GopMe BBIBOJIOB,
JI0Ka3aTeIbCTB, TPA(UKOB U TAOJHI] U BBISBIISITH SMIIMPUICCKIE 3aKOHOMEPHOCTH;



e BJaJICHHE MpaBUIaAMU 0€30IaCHOr0 OOpPAILEHUS C BEIIECTBAMH, HUCIOIb3YEMbIMU
B MOBCEIHEBHOM W3HM, a TAKXKE MpPAaBUJIAMH MOBEACHUS B LIEJAX cOepexeHus
3I0pOBbsSI U OKpYXaloleld MPUPOIHON Cpelbl; MOHMMAaHUE Bpena (OMacHOCTH)
BO3/ICHCTBUS Ha KUBbIE OPTaHU3MBbI OINPEAEIEHHBIX BELIECTB, a TAKXKE CIIOCOOOB
YMEHBIICHUs] W TMPEJOTBPALLEHUS HMX BPEIHOIO BO3ACHCTBUSA; MOHMMAaHHE
3HAYEHUS KUPOB, OEIKOB, YIIIEBOIOB AJI OPraHU3Ma YeJIOBEKa;

® BJAJICHHWE OCHOBAMU XUMHUYECKOM TIpPAaMOTHOCTH, BKJIOUYAIOIIEH yMEHHE
NPAaBWIBHO HCIOJIb30BaTh M3YUYEHHBIE BEIIECTBA M Marepuaibl (B TOM YHUCIE,
MUHEpaJIbHbIE YAOOpEHUs, METAUIbl U CIUIABbl, MPOAYKTHl IepepaboTKH
IPUPOJHBIX HCTOYHUKOB YTJIEBOJOPOAOB (YIJisi, MPUPOJIHOTO ra3a, HeTu) B OBITY,
CEJIbCKOM  XO3fHCTBE, Ha MPOU3BOJACTBE; YMEHHE TMPUBOAUTH MPUMEPHI
PAaBWJIBHOTO UCIIOIB30BaHUS U3YyYEHHBIX BEIIECTB U MaTEPUAJIOB;

® YMEHHME YCTAHABJIMBATH CBSI3M MEXAY pPEalbHO HAOIIOAaeMBbIMH XUMHUYECKUMU
SABJICHUSIMHU U TPOLECCAMU, MPOUCXOASIIUMHI B MAKpO- U MUKPOMHPE, OOBSACHATh
IPUYMHBI MHOTO0OOpa3us BELIECTB; YMEHUE MHTETPUPOBATH XUMHUYECKHE 3HAHUS
CO 3HAHUSIMU JPYTUX YU€OHBIX MPEAMETOB C TOMOUIBIO MEarora;

e mpenacraBiieHne o cdepax NpodecCHOHATBLHON AESTENbHOCTH, CBSI3aHHBIX C
XUMHEH ¥ COBPEMEHHBIMH TEXHOJIOTHSIMUA, OCHOBAHHBIMM Ha JIOCTHKCHHUSIX
XUMHYECKOM HAyKW; HaJIM4Me OmbITa pabOThl C Pa3IUYHBIMU HCTOYHUKAMHU
uHboOpMallMK MO0 XUMHM  (HAyYHO-TIOMYJISIpHAsl — JIUTEparypa, CIOBapH,
CIIPABOYHUKH, HHTEPHET-PECYPCHI) C ONMOPOA HA aNTOPUTM: YMEHHE OOBEKTUBHO
OLICHMBATh MH(POPMAIIMIO O BEIECTBAX, MX NPEBPALIECHUAX U MPAKTHUYECKOM
IPUMEHEHHH.

TpeOoBaHusi K MpeAMETHBIM Ppe3yJbTaTaM OCBOCHHMSI Y4eOHOro mpeaMeTa
«Xumus», pacnpeaejaeHHbie M0 roaaM o0yueHus

PesynpraTel mo romam GOpMYIHMpPYIOTCS MO TPHHIMIY J00aBIECHUS HOBBIX
pEe3yAbTaTOB OT ToJla K TOJly, YK€ Ha3BaHHbIE B MPEAbIAYIIMX ToAax IMO3HUIINHU, KaK
IPaBUJIO, TOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3YyJIbTAaThl OUEPEIHOTO Toj1a
0 YMOJTYaHUIO BKIIIOYAOT PE3YIbTAThl IPEABIIYIIUX JIET).

8 KUIIACC

pPacKpbIBaThb CMBIC OCHOBHBIX XHMHUYECKHX TIOHSTHUH: aToM, MOJIEKYIa,
XUMUYECKHUI 3JEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECh (OAHOPOIHAS U
HEOJHOPOJHAsA), BaJICHTHOCTb, OTHOCUTEIIbHAs aTOMHAas W MOJIEKYJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi 10JIsl XUMUYECKOTO AJIEMEHTa
B COCAMHEHUH, MOJSIpPHBIA  00BEM, OKCHH, KHCIOTa, OCHOBAaHHWE, COJb,
DNIEKMPOOMPUYAMENbHOCMbS,  CTEIIEHh  OKHMCIEHHS,  XUMHMYECKas  peakius,
KJaccupuKalusa peakUuHil: peakluu COCIMHEHUS, PEaKUUU pa3IO0KEHUs, peaKIuu
3aMelIeHus, peakliMi 0OMEeHa, 3K30- U HIAOTEPMUUYECKHUE PEAKIUU; Mmeniosou 3¢ ghexm
peakyuu, SIpO aroMa, FIEKTPOHHBIM CIOM aToMa, aTOMHas OpOUTallb, paguyc aroMma,
XUMUYECKasi CBSA3b, MOJISIPHAS W HEMOJISIpHAs KOBAJEHTHAas CBs3b, MOHHAs CBSI3b, WOH,

2 3,[[6CB " ajie€ KypCuBOM 0003HaYaIOTCSA IUTAHUPYEMBIC MMPECAMETHBIC PE3YyJIIbTAThbl, KOTOPBIC MOT'YT OBITH IIOTCHIMAJIBHO
JAOCTUTHYThI O6y‘laIOIIII/IMC$I C 3HP, HO HE SIBIISIOTCS 00s3aTCIbHBIMU.



KaTHOH, aHUOH, PAacTBOp, MaccoBas J0Js BellecTBa (MPOLIEHTHAsT KOHIICHTpAIus) B
pacTBope;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHH (cM. m. 1) u
MPUMEHSATH 3TU MOHATHS MIPU OMUCAHUU BEILIECTB U UX MPEBPAIICHUI;

UCIIOJI30BaTh XMUMHUYECKYH) CHUMBOJIUKY JJIsI COCTaBJeHUS (DOpMysn BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUM XUMUYECKUX PEAKIIUH, DICKTPOHHOTO OallaHca;

OTPENIeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX; CTETICHb
OKHCJICHUS DJIEMEHTOB B OMHAPHBIX COCIMHEHUSX C OMOPON Ha OMpPE/ACNICHUS, B TOM
YUCJIE CTPYKTYPUPOBAHHBIC; MPUHAMJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIaccy
coeMHeHU 10 (opMysiaM; BHJ XUMHUYECKOM CBs3U (KOBAJICHTHasT M HOHHAs) B
HEOPraHUYECKUX COEJIUHECHUSAX;

UMETh TMPEJICTABICHUE O CHUCTEME XUMHYECKUX 3HAHUW, YMETh C MOMOIIbIO
YUUTENS TPUMEHSITh CUCTEMY XMMHWYECKUX 3HAHWM, NJI1 YCTAHOBIICHUS B3aWMOCBSI3U
MEXy U3YYEeHHBIM MAaTEpUAJIOM U MPU MOJYYECHUU HOBBIX 3HAHUH, a TaKXkKe MpHu padboTe
C HCTOYHUKAMU XUMHYeCKOW wuHPopmamuu. OpUEHTUPOBATHCS B TMOHATHAX U
OTIEpUPOBATh MU Ha 6A30BOM YPOBHE, IPUMEHSTH MPHU BBHITIOJTHEHUH YUESOHBIX 3a/IaHUM
U PEIICHUHM PAcCUYETHBIX 3a7a4 C OMOPOM Ha aJrOPUTM YUEOHBIX NEUCTBUN H3Y4YCHHBIC
3aKOHBI M TEOPUM: 3aKOH COXpaHeHus Macchl, [lepuonnueckuii 3axkon .M. Menneneena,
3aKOH NOCMOAHCMBA COCMAsa, 3aKOH ABOTQApPO; aTOMHO-MOJICKYJIApHAasi TEOpHS.
CooTHOCUTH 0003HAYECHUS, KOTOpble uMerTcs B Tabnuie «llepuonuueckas cucrema
xumuyeckux sneMeHToB JI. M. MenzaeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMU
CTpPOEHHUSI aTOMOB XHMMHUYECKHX DJJIEMEHTOB (COCTaB W 3apsija sapa, oOlee Yucio
ANEKTPOHOB U PACHIPEIEIICHUE UX 10 AIEKTPOHHBIM CJIOSAM);

KJacCU(UIUPOBATh XUMHUYECKHE DOJEMEHTHhI, HEOpraHMYeCKHEe BEIeCTBa;
XUMHUYECKHE peakiuu (M0 YKMCIY M COCTaBy YYacTBYIOIIMX B PEAKIMHM BEIIECTB, MO
TEIUIOBOMY 3D PeKTy, M0 MU3MEHEHUIO CTEMEHU OKHCIICHHS] XMMUYECKUX SJIEMEHTOB) C
OINOPOM HA CXEMBI;

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPKIAas ONMUCAHHE MPUMEPAMH MOJIEKYJSIPHBIX YpaBHEHUI
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUN C OTIOPOM HA CXEMBI;

IIPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHMS;
BO3MOXHOCTH TMPOTEKAaHHUSI XMMUUYECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUAX IOCIE
MIPEIBAPUTETLHOTO OOCYKJICHHUS C MEIarOroM;

BBIYUCIIATh OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO WU MOJSIPHYIO MACChl BEUIECTB;
MacCOBYIO JIONI0 XUMHYECKOTO 3JeMeHTa 1Mo (opMyse COSAMHEHHS; MAaCCOBYIO JIOJTIO
BEIIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI MO YPABHEHUIO XMMHUUYECKOM PEAKLUUU C
ONOPOW HA aNTOPUTM;

IIPUMEHATh OCHOBHBIE OINEPALMU MBICIUTEIBHON JIEITEIBHOCTH — aHAIN3 U

CHUHTE3, CpaBHEHHE, O0O0O0OIICHHE,CHCTeMAaTH3aIINS, KJIacCU(UKAIUs, BBISBICHUC
MPUIUHHO-CJICICTBEHHBIX CBSI3€H — JUIS M3yYCHHS CBOMCTB BEIISCTB M XUMHUYECKHUX
peaKIui; eCTECTBEHHO-HAyYHBIC METOJIBI IIO3HAHUS — HAONIOJACHUE, H3MEpEHUE,

MOJICTUPOBAHUE, SKCIIEPUMEHT (PeaibHblli U MbICIeHHbIl) TIO]T PYKOBOACTBOM I€/1arora;
cJe10BaTh IpaBUiiaM MOJb30BAaHUS XUMUYECKON MOCYA0M U J1aDOpaTOPHBIM
000py/I0BaHUEM, a TaKXKe MPaBUIIaM OOpalleHus C BEIIECTBAMU B COOTBETCTBHUHU C



MHCTPYKIUSMU IO BBIIIOJIHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOAOPOJA U KHCIOPOJa), HPUTOTOBICHUIO
PacTBOPOB C OIPEAEIEHHON MACCOBOM JOJIEW PACTBOPEHHOIO BELIECTBA; IIJIAHUPOBATH U
MPOBOJUTh XUMHUYECKHE SKCIEPUMEHTHI MO0 PACIO3HABAHWIO PACTBOPOB IMIENOUYCH U
KHUCJIOT C TMOMOUIBI0 HMHJUKATOpPOB (JlakMyc, (eHondTareuH, METWIOpaHX M J1p.),
MOJITBEPKIAIONINX KAueCTBEHHBIH COCTaB HEOPTaHMUYECKUX BEIIECTB (KaueCTBEHHBIC
PEaKIi Ha NOHBI) MO/ PYKOBOACTBOM IEarora.

9 KIIACC

PacKpbhIBaTh CMBICII OCHOBHBIX XUMHYECKHX TOHSATUM: XUMHYECKUNU DJIEMEHT,
aToM, MOJIEKyJla, WOH, KaTHUOH, aHUOH, IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCJICHUS, XMMHYECKas peakius,
XUMUYECKasi CBSI3b, Menjiogou 3¢hgexm peakyuu,MoJb, MOJSIPHBIA 00BEM, PacTBOP;
ANIEKTPOJIUTHI, HEAICKTPOJUTHI, IIESKTPOTUTHYECKAS] TUCCOLUALINS, PEaKIMd HMOHHOTO
oOMeHa, KaTaJlu3aTop, XumMuyeckoe pasHogecue, oopamumvle u Heobpamumvle peaxKyuu,
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIC PEAKIIUN, OKUCIUTETh, BOCCTAHOBUTEIIb, OKHCIICHUE
U BOCCTAaHOBJICHHUE, aJJIOTpOmus, aM(pOTEPHOCTh, XUMHYECKasl CBsA3b (KOBaJICHTHas,
WOHHAs, MEeTaJUIMYecKasi), KpUCTAJUTMYECKasi PEIIETKA, KOPpo3us Memailos, CHIA8bl;
CKOpoCmb  Xumudeckou peakyuu, TpeaenbHo pomyctuMas konmeHTtparus (I1JIK)
BEILECTBA;

WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHUX TOHATHH (cM. m. 1) W
OPUMEHATH 3TH MOHSTHUS IIPU OMMCAHUU BEUIECTB U UX MIPEBPALCHUN;

UCIIOJIb30BaTh 3HAKM M CUMBOJIBI JJIsl (PUKCAIIMU PE3yJIbTaTOB HAOIIOACHUH,
cocTaBlieHUs (POpPMYJI BEIIECTB U YpaBHEHUN XMMHUYECKUX PEaKIMM, 3aIUCU JaHHBIX
ycnoBuit 3aa4. Mcnonbs3oBaTh 0003HaueHus, uMmeromuecs B [lepuonuueckoit cucreme u
TaOIUIE PACTBOPUMOCTH KUCJIOT, OCHOBAHHM M COJIEH B BOJIE JJIs1 BHITIOJTHCHUS 33 IaHHM.

ONPENENATh BAJICHTHOCTh U CTENEHb OKUCIICHHS XMUMHYECKHUX 3JIEMEHTOB B
COEIMHEHUSAX PAa3JIMYHOIO COCTaBa; IPUHAJIEHKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCYy COEIMHEHUI ¢ OMOPOIl Ha ONIPEAEIICHHS], B TOM YHCIIE CTPYKTYPUPOBAHHBIE; BUJIbI
XUMUYECKOW CBSI3M (KOBAJEHTHAs, HWOHHAs, METa/NInYecKas) B HEOPraHUYECKUX
COCIMHEHUAX; 3apsA]l MOHA IO XUMHUYECKOW (opMyse; XapakTep Cpelabl B BOJIHBIX
pacTBOpax KHCIOT W WIEJIOYEH, mun Kpucmaiiuieckou pewémku KOHKPEemHo20
seujecmea,

packpbiBaTh  cMbIci  llepuonmueckoro 3akona J[.MI. MenneneeBa wu
JIEMOHCTPUPOBATH €T0 IIOHUMAHUE: ONUCHIBAMb U XAPAKMEPU306ams TAOINIHYIO popmy
[lepuognyeckoit cUCTEMbl XUMUYECKHX DJIEMEHTOB: pa3inyaTh MOHSTUS «TJaBHas
noarpynmna (A-rpynna)» U «mnobounas noarpynmna (b-rpynma)», mansie u OoJbliue
MEPHUOJIBI; COOMHOCUMb 0003HAUCHUS, KOTOPhIE UMEIOTCS B MIEPUOIMYECKON TabmuIle, ¢
YUCJIOBBIMU XapPAaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsia siApa, 00IIee YHUCIIO AJIEKTPOHOB M PACHPENICICHHE UX IO 3JIEKTPOHHBIM CIIOSIM);
00bsCHAMb O0IINE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUUYECKUX IJIIEMEHTOB U
UX COCIMHEHUN B MpeesiaX MaJIbIX IEPUOIOB U TJIABHBIX MOJATPYIIN C YUETOM CTPOCHUS
UX aTOMOB;

KJIacCU(ULMPOBATh XUMHUYECKHE JJIEMEHThI; HEOPraHUYEeCKHUE BEILIECTBA;



XUMUYECKHE peakiuu (MO YKMCIY M COCTaBY YUYaCTBYIOIIMX B PEAKIHHU BEIIECTB, IO
TermnoBoMy 3G (PeKTy, M0 U3MEHEHUIO CTETICHEH OKUCICHUSI XUMUYECKUX 3JIEMEHTOB) C
OIIOPOM HA CXEMBI,

XapaKTepu30BaTh (OMUCHIBATh) OOIIKME U crenuPUUIecKrue XUMUYECKHE CBOMCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKIasi OMUCAHUE MPUMEPAMHU MOJEKYISIPHBIX U
VOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUMHU C OIIOPOM HA CXEMBI;

COCTaBJISITh YPABHEHUS DJIEKTPOIUTUYECKON JUCCOLUAIMU KHUCIIOT, IIEIOYEH M
COJICH; TOJIHBIE W COKpaIIEHHbIE YpaBHEHMS pPEaKUUi HMOHHOTO OOMEHa; ypaBHEHUS
peaKuuii, MOATBEPKAAIOIMIMNX CYIIECTBOBAHUE T€HETUUECKON CBSI3M MEXAY BEIIECTBAMHU
Pa3JINYHBIX KIaCCOB;

pPacKpbIBaTh CYUIHOCTb OKHCJIUTETbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEJICTBOM COCTaBJICHUS 3JIEKTPOHHOIO OajaHCca ATUX PEaKIUi;

MPOTHO3MPOBATh CBOWCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS;
BO3MOXHOCTH TIPOTEKAHUSI XUMHYECKUX TMPEBPAIICHUN TIOCIE MPEABAPUTEIHHOTO
00CYXJIEHUS C TIeAarorom;

BBIYUCIIATE OTHOCHUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAcCChl BEIIECTB;
MacCOBYIO JIOJII0 XMMHUYECKOTO AJIEMEHTa M0 (opMylie COCIMHEHUS; MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUEThl MO YPABHEHUIO XMMHUYECKON peakiuu ¢
OIIOPOY Ha aJITOPUTM;

clenoBaTh TMpaBUaM TIOJIB30BAHUS XMUMHUYECKOW TOCYAOW W J1abopaTOpPHBIM
o0opyAOBaHMEM, a TaK)Ke MpaBUJaM OOpaIlEHUsI C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKIMSIMU IO BBITOJIHEHUIO JTJAOOPATOPHBIX XUMHUECKUX OIBITOB IO MOJIYYEHUIO U
coOupaHuio ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIEKUCIIOro rasa);

IPOBOJIUTh PEAKLMH, MOATBEPKAAIOUIME KAYECTBEHHBIM COCTaB pa3IMYHbBIX
BEIIECTB: pPAcMO3HaBaTh OMNBITHBIM NYTEM XJIOpUA- OpOMHI-, HOIUI-, KapOoHaT-,
docdart-, cunukat-, cynbQar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHUS Y MOHBI U3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOUIME B BOJHBIX pACTBOPAX HEOPTAHUYECKUX BEILIECTB;

IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIbHOW AEATEIbHOCTH — aHaju3 u
CHHTE3, CpPaBHEHHE, 0000IIEHUE, CUCTEMATH3AIINIO, BHISIBICHUE MPUINHHO-CIICICTBEHHBIX
CBSI3€M — JJIs1 U3YUYEHUS CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIIHM; €CTECTBEHHO-HAYYHBIE
METO/IbI TO3HAHUS — HAOIIOACHHE, U3MEPEHUE, MOICIMPOBAHUE, SKCTIEPUMEHT (pEaTbHBIHI
Y MBICJICHHBIN).

TeMaTuyeckoe IUIAHUPOBAHUE MW KOJIMYECTBO 4YacOB, OTBOJAUMBIX Ha
OCBOCHHME KaXJIOW TeMbl ydeOHOro mpeamera «Xumus» I[IpumepHoit
aJanTUPOBAHHOM OCHOBHOU 00pa30BaTEIbHOM MPOTrpaMMbl OCHOBHOI'O OOILIETO
oOpa3oBaHus OOYYaIOIIUXCSA C 3aEPKKOW TICUXWUYECKOTO Pa3BUTHS, B IIEIOM
COBMAJAIOT C COOTBETCTBYIONIMM pazaenoMm l[IpumepHoit paGodeil mporpamMmmsbl
y4e0HOTO TpenMeTa «XWUMHUS» OCHOBHOM 00pa3oBaTeIbHOM MPOTPaAMMBI
OCHOBHOT'0 00111eT0 00pa30BaHUsI.



TemaTu4eckoe IIIAHUPOBAHUE.

8 kuacc.
Ne i/m Pazniensr mporpaMmsl KommuecrBo | KommuectBo | Kommuects
4acoB KOHTPOJIBHBI | O
X pabot IIpaKTHYeC
KHUX paboT
1. [lepBoHauanbHbIE XUMHUYECKHUE TOHSATHSL. 18 1 2
2. Kucnopoa. Bogopo. 9 2
3. Bona. PactBopsr. 7 1 1
4, OCHOBHBIE KJIaCChl HEOPTraHUYECKHUX 14 1 1
COCITMHEHUIA.
5. Crpoenue atoma. [lepuoauyecknii 3aK0H 1 7
TIEPUOMYECKAsT CHCTEMa XUMHUIESCKIX
anemenToB JI. . Menjeneena.
6. Crpoenue BeliecTBa. XUMUYECKas CBA3b. 8 1
7. KonnuecTBeHHBIC OTHOIICHUS B XHMHH. 5
Wroro: 68 4 6
TemaTu4yeckoe IIAHUPOBAHUE.
9 kJaace.
Ne mi/m Pa3enbl nporpaMmbl KoauvecTBo KoaunuecTBo KoimnuectBo
4yacos KOHTPOJIbHBIX NPAKTHYECKUX
padoTt padoTt
1 [ToBTOpEHME OCHOBHBIX 3
BOIIPOCOB § Kilacca
2 Knaccuduxkanus 6 1
XUMHUYECKUX peaKluii
3 DIEeKTpOIUTHYECKAs 7 1 1
JMICCOLIMAIUS
4. lanorensr 5 1
5 Kucnopon u cepa 6 1
6 A3o0T u pochop 8 1
7 Yriepon 1 KpeMHUN 9 1 1
8 O6mue cBoiicTBa 13 1 1
METaJJIOB
9 OCHOBBI OpraHUYECKOM 10 1
XUMHH
10 HroroBoe noBropeHune 1
Uroro: 68 4 7
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