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[TOACHUTEJIbHAA 3AITMCKA

Pabouas mporpamma mo XUMHUU A7 OOYYAIOMIMXCS C 3aJEPIKKON MCUXUYECKOTO
pazButus (nanee — 3I[IP) Ha ypoBHe OCHOBHOrO 00IIETr0 OOpa30BaHHUS COCTABJICHA B
cooTBeTcTBUM ¢ DefepalibHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
ocHoBHOTO o011ero oopazoanus (Ilpuka3z Munnpocsemenuss Poccuun ot 31.05.2021 r.
Ne 287, 3apeructpupoBan MuHHCTepcTBOM ocTUIMU Poccuiickoit  ®Denepanun
05.07.2021 r., per. Homep 64101) (mnanee — ®I'OC OOO0O), [IpumepHoii aganTUPOBAHHON
OCHOBHOW  00pa3oBaTeNbHOW  MPOrpaMMOM  OCHOBHOTO  0OIIero  oOpa3oBaHUs
o0yJaroumxcs ¢ 3a/IepKKON MCUXUYECKOro pa3BUTHs (o100peHHol pemennem OYMO
o o6memy obpaszoBaHuio (mpoTokod ot 18 mapra 2022 r. Ne 1/22)) (manee — ITAOOII
OOO 3I1P), IIpumepHoil pabouell mporpaMmbl y4eOHOIO IIpeaAMeETa

«Xumus»  (0a3oBbId  ypoBeHb), IIpuMepHOl  mporpaMMol  BOCHHUTaHHUS
oOyyaromuxcst MpU IMOJYYEHUH OCHOBHOIO OOILIEro o0pa3oBaHus, C Y4YE€TOM
pacmpesiefieHHbIX 10 KJaccaM MPOBEPSEMBIX TPEOOBAHHWIM K pe3ylibTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeNbHOM IPOrpaMMbl OCHOBHOTO 00OLIET0 00pa30BaHUs U 3JIEMEHTOB
CoJIepKaHus, MPEACTABICHHBIX B Y HUBEPCATbHOM Kouukarope no xumuu, Konnenuu
npenojilaBanusi yueOHOro mpeaMera «XuMus», B 00pa3oBaTeIbHbIX opraHu3anusx PO,
pean3yroluX OCHOBHbBIE 00111€00pa30BaTENbHbBIE MTPOTPAMMBI.

OO0uas xapakrepucTuka yueOHoro npeamera « XumMus»

VYyeOHblil  mpeaMer «XHUMHAD» BXOJUT B IIPEIMETHYIO o0acTe

«EcTecTBEHHOHay4YHbIE  OpeAMETBY. B cHCTEME€  €CTECTBEHHOHAYYHOIO
00pa3oBaHUsI XUMUSI KaK Y4YEOHBIM TpeAMEeT 3aHMMAeT BaXXHOE€ MECTO B IO3HAHUU
3aKOHOB TpUPOAbl, (HOPMUPOBAHWU HAYYHOM KAPTUHBI MHUPA, CO3JIaHUH OCHOBBI
XUMHUYECKUX 3HAHUW, HEOOXOAUMBIX JIJISI TTOBCETHEBHOUM KWU3HU, HABBIKOB 370POBOTO U
0e30MmacHOro JIJisl YejloBeKa M OKpYXKalollel ero cpeabl oOpas3a >KM3HM, a TaKXKe B
BOCIIUTAHUU DKOJIOTUYECKOMN KYJIBTYPBI.

YcenemHocTh M3y4eHHsT XUMHUM CBA3aHA C OBJIAJICHUEM XHUMHUYECKUM SI3BIKOM,
coOmro/ieHeM TpaBuil  O0€30MacHOM  pabOThl TPH  BBIMOJHEHUHW  XUMHUYECKOTO
DKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBS3€M XMMHUHU C JAPYTMMH IpPEAMETaMu
IIKOJIBHOTO Kypca.

[Iporpamma BKIItOUaeT B ce€0Si OCHOBBI HEOPTaHUYECKOW U OPraHUYECKON XUMHH.
['maBHO# naeeil mporpamMMel SIBIISIETCS cO3aHue 0a30BOr0 KOMIUJIEKCA OMOPHBIX 3HAHUHN
M0 XUMHH, BBIPAKEHHBIX B (POpME, COOTBETCTBYIOIIECH BO3pacTy OOYyYaIOIMIMXCS U HX
0COOBIM 00pa30BaTEIbHBIM MOTPEOHOCTSIM.

B coxepxanuu JaHHOTO Kypca MPEACTABICHBI OCHOBOMOJATAIOMINE XUMUYECKUE
TEOPETUYECKUE 3HAHUSA, BKJIIOYAIOIIME HW3YYEHHUE COCTaBa W CTPOECHUSI BEUIECTB,
3aBUCMMOCTH WX CBOMCTB OT CTPO€HHUS, MPOTHO3UPOBAHUE CBOWCTB BEUIECTB,
VICCIIEIOBAHNUE 3aKOHOMEPHOCTEN XMMUYECKUX IIPEBPALLICHUN U IIyTEN YIIPABJICHUSI UMUB
LEJIAX MMOJIyYEHHUS BEIIECTB U MAaTEPUAIIOB.

TeopeTnueckyro OCHOBY HM3YYEHHS HEOPTaHMYECKOM XUMHHM COCTABIIIET ATOMHO-
MoOJIeKyJsipHOoe yueHue, llepuommueckuit 3akoH J[[.M. MenneneeBa ¢ KpaTKuMu

CBCACHUSAMHU O CTPOCHHMHM aToMa, BHJAAX XUMHUYECKOMN CBA3H, 3aKOHOMCPHOCTIAX
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MPOTEKaHUSI XUMHUECKUX PEAKIIH.

B u3yueHuu kypca 3HaYMTENbHAsl POJIb OTBOAMTCS XUMHUYECKOMY DKCIIEPUMEHTY:
MPOBEJCHUIO TPAKTUUYECKUX U Ja0OpaTOpPHBIX pPadOT, OMNHUCAHUIO PE3YyJbTAaTOB
YYCHHYECKOTO AKCIIEPUMEHTa, COOIOACHUIO HOPM W TMpaBWJI Oe30MacHON paboThl B
XUMHUYECKO 1abopaTopuu.

Peanuzauus naHHON mporpaMMsl B Ipolecce 00y4eHUs! TO3BOJIUT 00YYarOIUMCS C
3I1P ycBOWTH KIIFOUEBBIE XUMUYECKUE KOMIIETCHIINA U TIOHATH POJIh M 3HAYCHUE XUMUHU
Cpeau APYyTrux HayK O MPUPOJIE.

N3yyeHue XuUMHUU CHOCOOCTBYET (OPMHUPOBAHHIO Y OOYYaIOMIMXCS HAYyYHOTO
MHUPOBO33pPEHHUS, OCBOCHMIO OOIIEHAYyYHBIX METOMOB (HAONIOJEHHE, HU3MEpPEHUE,
HKCIIEPUMEHT, MOJIEJIMPOBAHKUE), OCBOCHHUIO TMPAKTUYECKOTO NPUMEHEHHUS HayYHBIX
3HaHUI, OCHOBAHHOT'O HA MEKIIPEAMETHBIX CBS3SIX C IpeaMeTaMmu «OKpYKaroIuii MUp»,

«Duzuka», «buonmorus», «l'eorpadus», «Marematukay U GOPMHUPYET
KOMITETEHIIUU, HEOOXOIUMBIE JIJISl MPOJIOJKEHHST 00pa30BaHus B 00JIACTH €CTECTBEHHBIX
HayK.

N3yyenue xumuum cnocoOCTByeT pa3Buthio y oOywaromuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpakeHMs,  (YHKIIMOHAIBHOM  T'pPaMOTHOCTH,  YMEHUS
BOCIIPHHUMATh W KPUTHYECKH AaHAIM3UPOBATh WHGOPMAIMIO, TPEACTABICHHYIO B
pasnmuyHBIX (GopMax. 3HAYUMOCTh MPEAMETa IS Pa3BUTHS XKU3HCHHOW KOMIICTCHITUU
oOyuarouuxcst ¢ 3IIP 3akmrouaercs B yYCBOEGHMM OCHOBBI XHMMHYECKUX 3HAHHI,
HEOOXOJIMMBIX i1 TMOBCEIHEBHON >KM3HM, HABBIKOB 3J0POBOTO U 0O€30MacHOro Jist
YeJioBeKa M OKPY’Kalollei ero cpeabl oOpasa >Ku3HU; (POPMUPOBAHUHM IKOJIOTHUECKOM
KYJbTYPBI.

[Iporpamma oTpaxkaeT cojepkaHue OOydeHUs: mpeaMery «XHUMHUS» C Y4eTOM
0CcoOBIX OOpa3oBarenbHBIX NoTpeOHOCTel oOyuaromuxcs ¢ 3I1P. OBnanenne ydeOHbIM
npeaMeToM «XHUMHS» TPEACTABISIET OMPECICHHYIO TPYIHOCTh Il OOyYarOIIMUXCS C
3I1P. D10 CBS3aHO C OCOOCHHOCTSMH MBICIUTEIBLHON JCATEILHOCTH, TIEPHUOIUICCKUMHU
KOJIeOAHUSIMU BHUMAaHUs, MajbiM O0OBEMOM IMaMSITH, HEJOCTATOUHOCTHIO OOIIEro 3amaca
3HAHWK, TIOHM)KCHHBIM TI03HABAaTEIbHBIM HWHTEPECOM W HU3KHM YPOBHEM pEUYEBOTO
pa3BUTHSL.

Hns mpeonosieHUss TPYAHOCTEH B H3YUYCHUM YYEOHOTO mpeaMeTa «XHUMUS»
HeoOXoMMa ajanTainus o0beMa M XapakTepa y4eOHOro Marepualia K MO3HaBaTEIbHBIM
BO3MOXXHOCTSIM JIaHHOM KaTeropuud oOyYarolMXcs, y4eT UX OCOOCHHOCTEU pPa3BUTHSL:
WCIIOJIb30BAaHUE  AJITOPUTMOB, BHYTPUIIPEAMETHBIX M  MEXKIPEIMETHBIX  CBS3CH,
MOCTEIEHHOE YCI0KHEHUE U3YyYaeMOro MaTepuaia.

[Ipy w3yyeHWM XUMHUHU HEOOXOJIMMO OCYIIECTBIATH B3aMMOJICUCTBHE Ha
ITOJIMCEHCOPHOU OCHOBE.

Teopernuecknii Martepuag PEKOMEHIYETCS HU3ydaTbh B IPOLECCE IMPAKTUYECKOU
nesTeIbHOCTH. BO3MOKHO BBIZIETICHUE OTIEIBHBIX YPOKOB Ha PEIICHHUE 3371a4 B CBSI3U CO
CIIOKHOCTBIO aHamm3a Tekcra oOydarommmucs ¢ 3I[IP. Oprannueckoe enuHCTBO
MPAKTUUYECKOH M MBICIUTEIBHON JEATETbHOCTU OOYYalolUXCSd Ha YPOKax XUMUHU
CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHMIO 0Aa3MCHBIX XUMHUYECKUX 3HAHUU U
ymeHuii. Ocoboe BHUMaHHE MPU U3YYECHUU XUMHH YIENIACTCS U3YUYEHUIO «CKBO3HBIX)
MOHATUH ¥ (OPMHUPOBAHUIO HaBBIKA CTPYKTYPUPOBAHUS MaTepHraa.



Heau u 3anaun n3y4yeHus y4eOHOro npeamMera « XuMushy

Obwue yenu N3yd4eHus: yueOHOTo peiMeTa « XuMush» rpeacTaBiensl B [IpuMepHoit
paboueil mporpaMMe OCHOBHOIO 00111ero o0pa3zoBanusi. OHUAKTyaIU3UPOBAHBI C YUYETOM
HOBBIX MPHOPUTETOB B CHUCTEME OCHOBHOTO O0OIIEro oOpa3oBaHUs, HAIMPaBICHHOCTH
oOydeHHs1 Ha pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH, (POpMHpOBaHHE €€ MHTEIUIEKTa U
obmeit KymbTypbl. OOydeHHME YMEHHIO YYUTBCS W TPOAOKATh CBOE 0Opa3oBaHUE
CaMOCTOSITENIbHO B HACTOSIIIEE BPEMSI SIBIISIETCSA OJTHOM M3BaXKHEUIITNX (PYHKIMHA yueOHBIX
MIPEIMETOB, B TOM YHCIIE U « XHUMUI.

s obywaromuxcsi ¢ 3P, Tak ke, kak ¥ JJI1 HOPMATUBHO Pa3BUBAIOIIMXCA
CBEPCTHUKOB, OCBAWBAIOIINX OCHOBHYIO 00pa30BaTeNIbHYIO MPOrpaMMy, JOMUHHUPYIOLIEE
3HauY€HHE NMPUOOPETAIOT TAKUE Yeiu, KaK:

* (popMHUpOBAHHME  HWHTEUIEKTYallbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYJIHUYECTBY, CAMOCTOSATEIHLHOMY MPHUHITHIO PEIICHUH, CIIOCOOHON aIanTHPOBATHCA
K OBICTPO MECHSIOIIUMCS YCIIOBHSM KU3HU;

" HANpaBJICHHOCTh OOYYEHMs HAa CHUCTEMAaTHYECKOE MNPUOOIIECHHE YyYalUXCs K
CaMOCTOSITENIbHOM TO3HABATENbHON JEATEIbHOCTH, HAYYHBIM M MPAKTUYECKUM METOIaM
O3HaHUs, POPMHUPYIOIINM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEH K XHUMHUH,

= o0ecrnedyeHue yCI0BUM, CIOCOOCTBYIONMIUX TPHUOOPETEHHUIO O0YUAIOIIUMUCS OMbITA
pPa3HOOOpa3HOW JESATENbHOCTH, TO3HAHUS U CaMOMO3HAHUS, KIIOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETECHIINM ), UMEIOIIUX YHUBEPCAILHOE 3HAYEHUE JJI Pa3IUYHBIX BUIOB
NEeSATEeIBbHOCTH;

" (opMHUpOBaHUE YMEHHI OOBSICHATH M OIIEHUBATD SIBJICHUSI OKPYKAIOIIIET0 MUPa Ha
OCHOBAaHHWH 3HAHWH U OTBITA, TIOJYUYCHHBIX MMPY U3YICHUU XUMHH,

* popmupoBanue y 0OyYarOIIMXCS TYMAaHUCTHYECKHX OTHOIICHWH, MOHWMAHUS
[IEHHOCTH XHMHYECKUX 3HAHUN I BBIPAOOTKH JKOJIOTUYECKH IEIeCO00pa3HOro
MOBENICHUS B OBITY U TPYAOBOH JAESITETHLHOCTH B IENSIX COXPAHEHHUS CBOETO 370POBbS U
OKPYXaroUIel NPUPOTHON CPEbI;

" pa3BUTHE MOTHBAllUM K OOYYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJIIO H
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEUYECKHX I[EHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY NMPOGUIIS U HAPABICHHOCTHU JaJlbHEUIIEr0o O0yYeHHS.

Kypc HampaBieH Ha peleHue CIeayroluX 3aday, 00ecTeyuBaIOIINX peaTn3alio
JMYHOCTHO-OPUEHTUPOBAHHOTO W JICSITEIbBHOCTHOTO TMOJIXOJ0B K OOYyYEHHUIO XUMUU
obyuaromuxcs ¢ 3[1P Ha ypoBHE OCHOBHOT0 00111eT0 00pa30BaHUsA:

* (opMHUpOBaHME TEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX TMIPEICTABICHUNA O
BEI[ECTBAX, UX MPEBPAIEHUAX U MPAKTUIECKOM MPUMEHEHUH; OBJIAJICHUE MTOHATUHHBIM
anmapaToM U CUMBOJIMYECKUM SI3bIKOM XHUMUH;

" 0CO3HaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHYECKOW HAyKH Kak 00IacTh
COBPEMEHHOTO €CTECTBO3HAHHWS, XHMHUYECKUX TPEBpAIICHU HEOPraHMYEeCKHX |
OpTraHUYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHHHA XHUBOW W HEKHBOUW IPUPO/IBI;
yriyOJieHrne peICTaBICHUH 0 MaTepUaTbHOM EIMHCTBE MUPA;

" OBJIQJICHUE OCHOBAMHU XMMHYECKON TPAaMOTHOCTHU: CITIOCOOHOCTHIO aHATU3UPOBATh
U OOBEKTHUBHO OLICHUBATh >KM3HCHHBIC CUTYallMH, CBS3aHHBIE C XUMHUEH, HaBBIKAMHU
Oe3omacHOro OOpallleHus C BEIIeCTBAMH, HWCIIOJB3yEeMbIMH B TIOBCEIHEBHOM >KW3HM,
YMEHUEM aHAM3UPOBATH U TUIAHUPOBATH IKOIOTUUECKHA O0€30MMaCHOE MOBEICHUE B IIEIISIX



COXPaHEHHS 3I0POBbsI U OKPYIKAIOIICH CPEIbl;

* (hopMUpOBaHUEC YMEHHUIl YCTaHABIMBAThH CBSA3U MEXIY PEajbHO HAOIIOIACMbIMU
XUMHYCCKUMH SIBIICHUSIMU M IIPOIIECCAMU, IMPOUCXOISIUMH B MHKPOMHUPE, OOBICHATH
IPUYUHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh MX CBOKMCTB OT COCTaBa M CTPOCHUS, a
TaK)Ke 3aBUCHMOCTH MPUMCHECHHSI BEIIECTB OT UX CBOMCTB;

" [IPHOOPETCHHE OTBITA MCIIOJIB30BAHUS PA3JIMYHBIX METOJIOB WU3ydeHHS BEIICCTB,
HAOJIIOICHUST 3a WX TNPEBpAIllCHUSIMH TP TPOBEICHUM HECIOXKHBIX XUMHUYCCKHX
IKCTIICPUMEHTOB C UCIIOJIb30BaHUEM JIA00PATOPHOTO 000PYIOBAHMSI U TPUOOPOB;

* (hopMUpOBaHUE TPEACTABICHUNA O 3HAYCHUHM XHUMHYCCKOW HAYKH W PCIICHHH
COBPEMEHHBIX 3KOJOTHYECKHX MPOOJIeM, B TOM YHCIIC B IIPEIOTBPAICHUH TEXHOTCHHBIX
Y DKOJIOTHYECKUX KaTacTpod.

Oco0enHocTu 0TOOpPa M aganTaluyM y4e0HOr0 MaTepHuaJia o XuMnuu

OOyueHue yueOHOMY MpeaMeTy «XHUMHsD» HEOOXOAUMO CTPOUTh Ha CO3JaHHUU
ONTHUMAJIbHBIX YCJIOBHM JUJIsl YCBOEHHUS IPOrpaMMHOr0 Marepuaja OOy4aroIUMHUCS C
3I1P. Bosblioe BHUMaHHE AOJKHO OBITh YJIEJIEHO OTOOpY y4eOHOro Marepuaia B
COOTBETCTBUM C MPUHIUIIOM JOCTYIMHOCTU MPU COXPAHEHHUU OOIIEro 0a30BOT0 YPOBHS.
OH JT0JKEH IO CO/IePKaHUI0 U 00beMY OBITh aIalTUPOBAHHBIM J1sl oOy4arontuxcs ¢ 311PB
COOTBETCTBUU C MX OCOOBIMH 00pa3zoBaTeIbHBIMU NOTpeOHOCTSIMU. Clieqyer o0neryuTh
oBJajZeHue MatepuasioM oOydaromumucs ¢ 3I[IP mocpenctBom ero JaeranbHOTrO
OOBACHEHHS] C CHCTEMAaTHYECKUM TIOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOM B
IPUMEHEHUN 3HAHUW C HUCIOJIb30BAHUEM IPUEMOB AJITOPUTMHU3ALMU U BU3YAIbHBIX
orop, 00y4eHus1 CTPYKTypHUPOBAHUIO MaTepHaIa.

Bonbiioe 3HaueHue Ui MOJHOLIGHHOTO YCBOGHMSI y4yeOHOro maTepuana UMeeT
Oropa Ha MEXIIPEIMETHBIE CBA3M BOIIPOCOB, M3y4aeMbIX B JTAHHOM Kypce, ¢ TaKUMH
yueOHbIMU mnpeaMeTramu  Kak «l'eorpadus», «®Pusuka», «buonorus». Ilo3omnsis
paccMaTpuBaTh OAMH M TOT € Y4YeOHBIM MaTepuan ¢ pa3HbIX TOYEK 3pEHUs,
MEXIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JY4YIIEMY OCMBICIEHHUIO, 00Jjiee MPOYHOMY
3aKPEIUIEHUIO MOJIYYEHHBIX 3HAHUM U PAKTUYECKUX YMEHUM.

[Ipy moOAroTOBKE K YpOKaM YUMTENb JOJKEH MHPelycMOTpeTh (OPMHUPOBAHHE Y
oOyyJarouxcsi yMEHUN aHAIM3UPOBATh, CPAaBHUBATh, 00001IaTh M3y4YaeMblil MaTepua,
IUIAHUPOBATh NPEJCTOSIIYI0 pPaboTy, OCYHIECTBIATH CaMOKOHTpoJib. HeoOxonumo
IOCTOSSHHO ~ CJIEAUTh 3a MPABUIBHOCTBIO PEUYEBOTO OQOPMIICHMS BbICKA3bIBAaHUI
obyuarommuxcs ¢ 311P.

B cBs3u ¢ 0COOEHHOCTSMHU TOBEACHUSIM JAedTeabHOCTH oOyuaromuxcs ¢ 3I1P
(pacTOpMOXKEHHOCTh, HEOPTraHW30BAHHOCTH) HEOOXOAUM  CTPOKAWIIMKA  KOHTPOJIb
cOOJII0JIEHUs TPAaBWJI TEXHUKU 0€30MaCHOCTH IPHU MPOBEICHUU JIA0OPATOPHBIX PaboT B
XUMHUYECKOM KaOWHETE.



IIpumepHbIe BUABI AesiTeJbHOCTH 00y4arommxcs ¢ 311P, o0ycioBiaeHHbIe
0co0bIMIO0pPa30BaTEJILHBIMH NOTPEOHOCTAMH M 00ecIeYnBaIONIHE OCMbICJIEHHOE
OCBOCHHE COJIePKAHUM 00Pa30BaAHMS N0 NpeaMeTy «XUMHUD)

Copepxanne BHIOB JesaTenbHOocTH oOywaromuxcs ¢ 3IIP Ha ypokax xumuun
ompezensercss UX O0coObIMH 00pa3oBaTENbHBIMU TOTpeOHOCTsIMHU. [lomMHMO MIHPOKO
ucnosnb3dyembix B OOII OOO obmmx s Bcex 00ydaromuxcsi BUJOB JESITEIBHOCTH
CleyeT YCWINTh BHUJABI JIEATEIbHOCTH, CHEHU(PUYHBIE [UIsI JaHHOM KaTeropuu
oOyyaromuxcsi, i 00eCIedeHns] OCMBICIEHHOIO OCBOEHUS COJIEpKaHusl 0Opa30oBaHMs
0 TPEIMETY: YCUIEHHE NPEeIMETHO-IIPAKTUYECKON MEeATENBHOCTH C aKTUBHU3aLUEl
CCHCOPHBIX CHCTEM; Y€pEelOBaHUE BUIOB ACSITEIBHOCTH, 3aJCHCTBYIOLIUX pa3IUYHbIE
CEHCOpHBIE CHCTEMBbI; OCBOCHHE MaTepHualla C OIOPOM Ha aJIfOPUTM; «IIOLIAroBOCTH» B
U3y4YEHUU MaTepuaia; HCIOJIb30BAHUE JOIOJIHUTENbHON BU3YaJlbHON ONOpHI (IUIaHBI,
00pas3iibl, cXeMbl, I1a0JI0HBI, ONTOPHBIE Ta0IUIE!). Js pasBuTus y oodyuatomuxcs ¢ 311P
YMEHHsI  JIeJaTh BBIBOJBI, (POPMHUPOBAHUATPAMOTHOTO  PEUEBOTO BBICKA3bIBAHUS
HEOOXOJMMO HCIOJIb30BaTh OMOpHBIE cioBa W kiume. Oco0oe BHUMaHHE CIEIyeT
yIeIUTh OOYYEeHHUIO CTPYKTYpHPOBAHHMIO MaTepuaja: COCTABJICHHWE PUCYHOUHBIX U
BepOambHBIX  CXEM, COCTaBJICHHE TaONWIl, COCTaBJICHHE KiIacCUu(UKAIMH C
0003HAaYEHHBIMU OCHOBAHUSIMU JJIs1 KJIaCCU(UKAIINN U HAMIOJHEHUE UX MIPUMEpPaMu U JIp.
Temarnueckas u TepMuHOJIOrnyeckas jekcuka coorsercrsyer OOII OOO.

Jns oOyuarommxcst ¢ 3I[IP  cymiecTBEeHHbIMM — SIBISIIOTCS NpUEMbl  PabOThI €
JIEKCUYECKUM MaTepuaioM 1o npeamety. [IpoBoautcs cnenuansHas padoTa HOBBEICHUIO
B AaKTHUBHBIM CJIOBapb OOYyYalOLIUMXCS COOTBETCTBYIOUIEH TepMuHojgoruu. M3ydaemeble
TEPMHHBI BBOJSTCS Ha IOJMCEHCOPHON OCHOBE, 00s3aTelibHAa BHU3yalibHas MOJIECPXKKA,
aITOPUTMBL ~ pabOTBl €  ONpEICIIEHUEM, OIOPHBIE CXEMbl JJs  aKTyaJlu3aluu
TE€PMHHOJIOTHH.

Mecto yueOHOro npeamera « XuMus» B y4eO0HOM ILIaHe

B cootBerctBum ¢ ®enepasbHbIM  TOCYAapCTBEHHBIM  00pa3oBaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro oOpa3oBaHUs Y4eOHBIH MpeaMeT «XUMUsS» BXOIUT B
npeaMeTHy0 00nacTh «EcTecTBEeHHOHay4YHbIE MPEAMETBI» U SIBISIETCS 00s3aTeIbHBIM
TUISL U3YYECHHUSL.

VYuebHbpIM TIaHOM Ha €€ u3ydeHwe OTBeleHO 136 yueOHBIX 4acoB — MO 2 4 B
HeJemo B 8 1 9 kiraccax COOTBETCTBEHHO.

Copepxanue yuyeOHOro mnpeamera «XuMus», MpeacTaBieHHoe B IIpumepHoit
paboueit nporpamme, coorBerctByer ®I'OC OO0, pazpadorano ¢ yuerom IIpumepHoi
OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus MO y4EOHOMY
npeaMery  «XuMHs», COOTBETCTBYeT IlpumepHOM  aganTUpPOBAaHHOM  OCHOBHOU
o0pa3oBaTeNbHONM MporpaMMe OCHOBHOTO OOIIero oOpa30oBaHUsl OOYYaIOIIUXCS C
3a/IEepKKON ICUXUYECKOTO Pa3BUTHA.



COJEP’)KAHUE YUEBHOTI'O ITPEAMETA «XUMMW»

8 KVIACC

IlepBoHaYa/IbHbIE XMMUYECKUE TIOHSATHSA

[Ipenqmer xumuu. Poab xumuu 6 HcuzHu yenoeexa®. Tena u BeliecTBa. Ou3nyeckue
CBOMCTBA BEUIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. Xumus 6 cucmeme Hayk. Huctoie
BemecTBa U cmecu. CriocoOwl pasmeneHus cmeceit. [IpaBuia 6e3omacHOr0 0OpameHus ¢
BCIIECTBAMH M JITAOOpaTOPHBIM oOOpyHoBaHUuEM. [lonsamue 0 Memooax HNO3HAHUS 8
Xumuu.

ATOMBI U MOJEKYJIbl. XUMUYECKUE AJIEMEHTHI. 3HAKU (CHMBOJIbI) XUMHUYECKHUX
sanemMeHToB. OTHOCUTENbHAs aTOMHAas Macca. [IpocTeie U crnokHbIe BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHE.

Xumuueckas ¢opmyna. BalleHTHOCTP aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
nocmosHcmea cocmasa gewjecms. OTHOCUTENbHAS MOJIEKYJIsIpHast Mmacca. MaccoBasioJis
XUMHUYECKOTO AJIEMEHTA B COEIMHEHUH.

@u3nueckue W XUMHYECKHUE SBICHHS. XuMUYecKas peakuud. [IpuszHaku
XUMUYECKUX pEaKUUW. YPAaBHEHUS XUMUYECKUX PEAKUUNA. 3aKOH COXPAHEHUS MAacChl
BemecTB. Kinaccudukamus XUMUYECKUX  peakiuil  (COeIUHEHUs, Pa3JIoKEHUs,
3aMelleHus, 0OMeHa).

XUMHUYECKHM IKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJOH, C IMpaBUIAMHU
paboThel B jaboparopuud W IpuEMaMH OoOpalleHusi ¢ J1abopaTOpHBIM OO0OpPYAOBAaHUEM;
M3yYE€HHE U OMNuCaHhe (U3UYECKUX CBOWCTB OOpa3llOB HEOPTraHUYECKUX BEIIECTB;
HaOmoneHre (pusnueckux (IJIaBiIeHUE BOCKa, TassHUE JIbJa, PACTUPAHUE caxapa B CTYIKE,
KUIIEHUE U KOHJEHCAIIMS BOJbl) U XUMHUECKUX (TOPEHUE CBEUYH, MPOKAJIMBAHUE MEIHOU
MIPOBOJIOKH, B3aMMOJCHCTBHE Meja C KHUCIIOTOM) SBJICHWM, HAOIIOJACHUE W OIHCAaHUE
MPU3HAKOB TMPOTEKAHUS XUMHUYECKHX pPeaKIuil (pasioKeHHe caxapa, B3auMOJCHCTBHE
CEpHOM KUCIIOTHI C XJIOpUAOM Oapusi, pasnoxkerue ruapokcuaa meau (1) mpu HarpeBanumu,
B3aMMOJICHCTBHE keme3a ¢ pacTBopoM conu meau (II));u3ydenne criocoOoB pazneneHus
cMeceid (Cc TOMONIBIO MarHuta, GUIBTPOBAHHWE, BBbIMAPUBAHUE, JUCTHILISALINSA,
xpoMarorpadusi), TpOBEICHUE OUYMCTKH IMOBAPEHHOW COJIM;, HAOJIOJEHUE W ONMUCAHUE
pe3yJbTaTOB MPOBEACHUS OMNbITa, WLIIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MAacChl;
co3JlaHKhe MoJieiel MOJIEKYT (IIIapOCTEP>KHEBBIX).

Ba:xkHeiiuue npeacTaBuTe/ M HEOPraHMYECKHUX BelleCTB

Bo3gyx — cmech razoB. CocraB Bozayxa. Kucioponm — 3l€eMEHT U MPOCTOE
BemecTBo. Haxoxmenue kuciaopoaa B mpupojie, PU3nyeckne U XUMUYECKUE CBOMCTRBA.
Peakiuu ropeHust MPOCTHIX M CIOXKHBIX BemecTB. CIOCOOBI MOMyYeHUsS KUCIOPOJa B
nabopatopun u npomwviuiienHocmu. Ilpumenenue kucnopona. [lonstue 06 oxcupax.
KpyroBoport kucnoposa B npupojie. O30x — aiiompontas Mooupukayus KUciopood.

Tennosoii 3¢ghghexm xumuueckou peaxyuu, mepmoxumMudecKue ypasHeHus, dK30- U
HAOTEPMUYECKUE PEAKITUU. 10NnauU8o. yeoib u Mmeman. 3azpsasHeHue 6030yxd, yCuieHue

1
3H€CI) 1 J1aJie€ KYpCUBOM 0003HaYEHBI TEMbI, U3YYCHUC KOTOPBIX IPOBOJAUTCA B O3HAKOMHUTEIIbLHOM IIJIAHE. HCH&FOF
CaMOCTOATEIILHO ONPECACIIACT 00BeM n3y4aceMoro MarepuaJjia.

9



HApPHUK08020 2¢hhexma, paspyuieHue 030H08020 ClOA.

Bonmopon — asnemeHT u mpocToe BewiecTBo. HaxoxkneHue BOOopoJa B MPUPOJE,
bu3nYecKue U XUMUYECKAE CBOMCTBA (Ha MPUMEpPE B3aMMOJICHCTBHS C HEMETaUIaMH U
OKCHJIaMU METAJIJIOB), MPUMEHEHHE, cnocodbl nonyuenus. IIoHsITHE O KUCIIOTaX U COJISIX.
KomnuectBo BemectBa. Monb. MomsspHas Macca. 3akoH ABoraapo. MonsipHblil
00bEM ra3oB. PacueTsl o xumMuueckout ¢popmysie. PacueTsl MacCOBOM 107U XMMUYECKOTO
AJIEMEHTa B COCIMHEHUHU, KOJMYECTBA BEIIECTBA, MOJSPHOM MAacChl, MOJISIPHOTO
o0beMarazoB. Pacy€Tbl 1o XUMHUYECKUM YPaBHEHUSIM.

Dusuueckue ceoticmea 6oovl. Bona. Ee coctaB, ctpoeHne u MoyieKynbl. Booa kax
pacmeopumens. PactBopbl. [lonamue O HACLIWEHHLIX U HEHACLIWEHHbIX PACMBOpAax.
llousimue pacmeopumocmu eewjecmé 6 6ode. PacyeT MaccoBOMl J0OJIM BEIIECTBA B
pacTBope (IpoOLEHTHas KOHUEHTpamus). MaccoBasg J0Js BEIIECTBA B PacTBOPE.
Xumuueckue ceoucmea 600bl (pasznodxceHue, peakyuu ¢ Hampuem, OKCUOOM Kanblyus,
okcuoom cepuvl (IV) peaxyuu ¢ memaniamu, KUCIOMHBIMU U OCHOBHLIMU OKCUOAMU).
Ionusmue 06 ocnosanusx. Ponb pacmeopos 6 npupooe u 6 dxcusnu yenosexa. Kpyeoeopom
8000l 6 npupooe. 3arpsa3HEHNUE MPUPOIHBIX BOJ. OXpaHa U OUYMCTKA IPUPOIHBIX BOJI.

BaxHelimme  KJacChl ~ HEOPraHMYECKUX  COEIUHEHMII. Knaccudukanus
HEOpraHWYEeCKUX coeauHeHud. OKCUIbpl: cocTaB, Kiaaccuukanus (KUCIOTHBIE,
OCHOBHBIC, am@pomepHbvle, Hecoeobpazyowue - Ha npumepe okcuoa yanepooa (1) u
oxcuoa azoma (W), nomenxnamypa. Ilonyuenue u XUMHYECKHE CBOMCTBAa OKCHIIOB
(B3auMoJielicTBUE C BOJIOM, KucioTamu, Imenodyamu). OcHoBanus. Kraccudukarus
OCHOBaHHMi: WIEIOYM W HEPACTBOPUMBIE OCHOBaHMS. HoMeHKnIaTypa OCHOBaHWIA.
®u3nyeckue MU XHMHYECKHE CBOMCTBA OCHOBaHHMH (B3aMMOJCHCTBHE C OKCHAAMHU
HEMETAJUIOB, KUCIIOTaMH, COJsIMU). [lonyuenue ocnoganuii.

Kucnotsl: coctaB, kinaccudukanusi, HOMEHKIATypa, (PU3HMUYECKUE U XUMHUUYECKHUE
CBOMCTBa (B3aMMOJICHCTBUE C METAJJIaMH, OCHOBHBIMU OKCHJIAMH, OCHOBAHUSIMH,
COJIIMM, Ha MPUMEPE COJISTHON U CEPHOM KHUCIOT), CnOcoObl nonyyeHus. P akTUBHOCTH
metaiioB H. H. bekeroBa. Conu (cpeaHue): HOMEHKIIATypa Cojeil, cnocobwl nonyuerus,
B3aMMOJICHCTBHUE COJIEH C METaJlIaMH, KUCJIOTaMU, IIEJI0YaMU U COJISIMU, TPUMEHEHHUE.

[Tonsitue 00 amdoTepHBIX TUAPOKCHAAX (HA TpUMEpE IMHKA U AIIOMUHUSA):
Xumuueckue ceolcmea (83aumooericmeue ¢ KUCIOMAMU U Weroyamu, pa3iodceHue npu
Hazpesanuu) u noyyeHue.

['eHeTnueckass CBs3b MEXAy KjlacCaMU HEOPraHWYECKUX  COCIAMHEHUH.

['eneTnyeckue psasl.

XUMUYECKUIN IKCIIEPUMEHT: KAaU€CTBEHHOE OMPEACIICHUE COJIEPIKaHUsI KUCIIOPOiaB
BO3/IyXe; MOJIydeHHE M M3y4YCHUE CBOMCTB KHUCJIOPOJA; HAOJIOJCHUE B3aUMOJICUCTBUS
BEILIECTB C KUCJIOPOJOM M YCJIOBHUS BOSHUKHOBEHHUS U MPEKpalleHUs] TopeHust (Toxapa);
O03HAKOMJIEHHE ¢ 00pa3llaMu OKCUJIOB M OMKMCAHUE UX CBOMCTB; MOJYyUYCHHE U U3YUYCHUE
CBOMCTB BOjiopojia (TopeHue); HabroAeHue 00pa3IoB BEIIECCTB KOJIUYECTBOM | MOJIb;
UCCJIEIOBAHUE OCOOCHHOCTEW pAacTBOPEHHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OMPEAECIEHHON MAaCCOBOM JI0JIE pACTBOPEHHOTO BEILIECTBA;
B3aMMO/ICHCTBUE BOJIbI C METaUIaMU (HATPUEM U KaJibliieM) (BO3MOKHO MCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB); OIPEACICHUE PACTBOPOB KHUCIOT M IIEJIOYEH C IMOMOUIBIO
WHMKATOPOB; MCCIIeOBaHUE 00pa3IlOB HEOPTAaHUUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

HAOMIOZICHNE HW3MEHEHUS OKPACKM HWHIUKATOPOB B PAaCTBOpax KHUCIOT W IIEJIOYEH;
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u3ydeHue B3aumojiencTBus okcuna meau (II) ¢ pactBopoM cepHON KUCIIOTHI, KHCIIOT C
METaJUIaMM, pPEAKUUMH HEUTpalu3aluy;, IOJYy4eHHE HEpPaCTBOPUMBIX OCHOBAaHHH,
BBITECHEHUE OJHOTO METAJUIA APYTUM U3 PACTBOPA COJM; PEIICHUE IKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxkHennme Kiraccbl HEOPraHMYECKUX COEAUHEHUI.

IHepuoanueckuii 3akoH u Ilepuoanueckas cucrema

xumuuyeckux 3jaemMeHTOB JI. U. MenneneeBa. CTpoeHue aToMoB. XUMHYECKast
cBsi3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUU

[lepBble MOMBITKUA KJIACCU(PUKALUU XUMUYECKUX 3JIeMEHTOB. [loHsTHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (IIIEJIOYHbBIC U MIETIOYHO3EMENIbHbIE METAJIIbI, TAJIOTEHbI, UHEPTHbHIC
rasbl). DnemeHmol, Komopbwle 00pa3yiom amgpomepuvle OKCUObL U SUOPOKCUODL.

[lepnonmueckuit 3akoH. llepuomnueckas cucremMa XHMHYECKHX 3JIEMEHTOB /l.
N. MenneneeBa. Koporkonepuoanas u oaunnonepuoonas (opmsl llepuonndeckoit
cuctembl xuMuaeckux d1aeMeHToB Jl. 1. Menneneesa. [lepuoasl u rpynibl. Pu3ndecKkuit
CMBICJI HOPAIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aToMHBIX snep. HMzomonwvi. DnexkTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMUYECKUX dieMeHTOB llepuoanueckoit
cucrembl J[. M. Menneneea. XapakTepUCTHKAa XHWMHYECKOIO 3JIEMEHTa IO €ro
nonoxeHuro B [lepuogmueckon cucreme /. 1. Menneneesa.

3axonomepHoCcmU U3MEHEHUsT CBOUCME 2IeMEHMO8 MAIbIX Nepuoodo8 U 2laGHbIX
nOO2pynn, 6 3AaBUCUMOCIMU OM  AMOMHO20 (NOpsIOK0B8020) HOMepa 3HauyeHue
llepuoouueckoeo saxona u Ilepuoouueckoii cucmemvl XUMUYECKUX DTNEMEHMOE OJis
pazeumus Hayku u npakmuku. /{. M. Menoenees — yuénvlil u 2paxcoanun.

Xumuueckass cBs3b. KoBasieHTHast (mojiipHas ¥ HEMOJSpHas)  CBS3b.

DnexmpoompuyamenbHOCmsb AMoMO8 XUMUYECKUX 31emenmos. VIoHHas CBA3b.

Crenenp okucneHus. OKHUCIUTENbHO-BOCCTAHOBHUTENbHBIE peakuuu. IIpoueccsl
OKHCJICHHS] U1 BOCCTAHOBJIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUI SKCIEPUMEHT: U3yUeHUE 00pa3LoB BEIIECTB METAJIJIOB HWHEMETAJIIOB;
B3aMMOJICHCTBUE THAPOKCHIA LMHKA C PACTBOPAMHU KHCIJIOT M IIEJIOYEHN; MPOBEICHHE
OTBITOB, WUIIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
(ropenue, peakluy pa3ioKeHHsl, COSUHEHU).

MexnpeaMeTHbie CBSA3H

Peanmuzanust MeXNnpeIMETHBIX CBS3eld TNpH H3YyYCHHWHM XHMHM B 8 Kiacce
OCYIIIECTBISAETCS Yepe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK
U TIOHSATHUM, SBISIONIMXCA CUCTEMHBIMHU IS OTIEJbHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO IIUKJIA.

OO0mure ecTeCTBeHHO-HAYYHbIE TIOHSTHS: HAyYHbIN (akT, TUTIOTE3a, TEOPHs, 3aKOH,
aHaJgu3, CHHTE3, KIacCU(UKAIMg, IEepUOIUIHOCTh, HAOIIOJAEHUE, SKCIESPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHUE.

®dusuka: marepusi, aroM, HJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJHWJ, H30TOIIbI,
pPaIMoOaKTUBHOCTb, MOJIEKYJa, DJJEKTPUUECKUUA 3apsiji, BEIIECTBO, TeN0, OO0OBEM,
arperaTHoe COCTOSIHME BEIEeCTBa, ras, (pU3WYeCKue BEIUYUHBI, €IUHUIIBI U3MEPEHUS,
KOCMOC, IJIaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: orocuntes, npixanue, oruocdepa.
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['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPOAbI, MOJIE3HbIE
HCKOIAaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

9KJIACC

BemecTBo U XUMH4YeCKasi peaKkuusi

[lepnognueckuit 3akoH. llepuonnueckas cucremMa XHMHYECKHX JJIEMEHTOB /l.
. MengneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB
XUMUYECKUX 3JIEMEHTOB IEPBBIX TPEX MEPHUOJIOB, KU, KAIbIUSA U UX COCAUHEHUN B
COOTBETCTBUM C IOJIOKEHHEM 3JIEMEHTOB B [leproanyeckoil cucTeMe U CTPOCHUEM HX
aTOMOB.

CrpoeHne BelecTBa: BUIbl XUMUYECKOU CBSI3H. THIBI KPUCTAIUIMYECKUX PEMIETOK,
3A8UCUMOCMb CBOUCME Beujecmea Om MmMuna KpUCmailudyeckol pewémku U 6uod
XUMUYECKOU CBA3U.

Knaccudukanys 1 HOMEHKIATypa HEOPTaHMYECKUX BEHIECTB (MEXIyHApOJaHas U
TpUBHAJIbHAS). XMMHUYECKHUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IUYHBIM Kjaccam
HEOPraHUYECKUX COCIUHEHHM, TCHETUYECKAS CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukanys XuMHUUECKUX pEaKIUiA MO Pa3IMuHbIM MpU3HAKaM (M0 YUCIY U
COCTaBy YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, [0 TEIUIOBOMY 3(PQEKTy, MO M3MEHEHUIO
CTEMECHEN OKHUCICHUSI XUMHYECKUX DJIEMEHTOB, IO 00OpamumMocmu, HnoO Y4acmuio
Kamanuzamopa). IK30- U IHAOTEPMUUECKUE peakluu. Tepmoxumuyeckue ypasHeHus.

llouamue o ckopocmu xumuueckou peaxkyuu. Ilonamue 06 obpamumvlx u
Heobpamumulx XxXumudeckux peakyusx. Illonamue o0 20MO2eHHbIX U 2emepoceHHbIX
peakyusax. Ilonamue o xumuyeckom pagnogecuu. CmeujeHue Xumuyecko2o pagHo8ecusl.
Dakmopwl, erUAIOWUE HA CKOPOCHb XUMUYECKOU Peakyuu U NOJONCEHUEe XUMUUECKO20
PABHOBECUL.

OKUCIUTETFHO-BOCCTAHOBUTEIIBHBIC PEAKIINU, DJIEKTPOHHBIN 0alaHCOKUCIUTEIBHO-
BOCCTAaHOBUTEIBLHOU peakiuu. CocraBnenue YpaBHEHUI OKHUCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIU C UCTIOIH30BAHUEM METO/Ia HIIEKTPOHHOTO OanaHca.

Teopus >JIEKTPOIUTAYECKONW TUCCOUMALMU. JIEKTPOJIUTHUYECKAS JUCCOLIMALINS.
DJIEKTPOJIUTHI U HEAJIEKTPOJUThl. KaTHoHbI, aHMOHBL. Mexanuszm ouccoyuayuu geujecmas
C PasnuyHbLIMU 8UOaMU Xumuyeckou cesasu. Ilonamue o cmenenu ouccoyuayuu. CUbHbIE
U cJ1a0bIe 3JIEKTPOJIUTHI.

Peakuiun nonHOro oOMeHa. YCIOBHS NMPOTEKAaHUs peaKkIuii MOHHOTO oOMeHa Ji0
KOHIA. [lonHbIE U COKpalIEHHBIE MOHHBIE YPABHEHUS peakiuid. XMMUYECKUE CBOWCTBA
KHCIIOT, OCHOBAaHMW W COJIEM B CBETE MPEICTABICHUNA 00 DSIEKTPOIUTUYECKOU
nucconuanuu. Cpena pactBopa. KadecTBeHHbIE peaKkIMM Ha KATHOHbI W AHUOHBIL:
xjopua-, Opomua-, womun-, cynbdar-, KapOoHaT-, cuiMKar-, Qocdar- aHUOHBI
THIPOKCH-UOHBI; KATHOHBI aMMOHUS, MATHHS, KaJIbIIKs, aIIOMUHES, Xxkene3a (2+) u (3+),
menu (2+), nMHKa, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX.

XUMHUYECKUMN IKCIIEPUMEHT: O3HAKOMJICHUE C MOJEIISIMA KPUCTAIUIMYECKUXPEIIETOK
HEOPTaHUYECKUX BEIIECTB — METAJUIOB U HEMETaUIoB (rpadura U anamasa), CIOKHBIX
BEIIECTB (XJIOpUJA HATpHsl); HCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM
peakiuyd OT BO3JCUCTBUS Pa3IMYHBIX (HAKTOPOB; HCCIEAOBAHUE JICKTPOMPOBOIHOCTH
pPacTBOpPOB BENIECTB, Mpoliecca AUCCOIMAIUM KUCIOT, IIeIoued U cojied (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB); MIPOBEGHNUE OMBITOB, MILTIOCTPUPYIOIINX MPU3HAKH



NpOTEeKaHUsl peakiuuil HOHHOro oOMeHa (oOpa3oBaHHME OCajKa, BbIACICHHUE Tas3a,
oOpa3oBaHMe BOJbl); OMbBITOB, HWUIIOCTPUPYIOIIMX  MPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakiuil (FOpeHHe, Peakiuu Pa3JIoKEHUs, COCAUHECHUS);
pacrio3HaBaHWE€ HEOPTaHMYECKUX BEIIECTB C IMOMOIIBI0 KAayeCTBEHHBIX PEAKIUA Ha
WOHBI; PEIICHUE YKCIIEPUMEHTATBHBIX 3a/1a4.

HeMmeTaibl 1 MX cOeTMHEHUSA

OO1ast xapaKTepUCTHKa ranoreHoB. OcoOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHBIC
creneHu okucieHus. CTpoeHne u GU3NIECKUEe CBOMCTBA MPOCTHIX BEIIECTB — rajOTEHOB.
XUMHYECKHE CBOMCTBA HA TTPUMEPE XJIopa (B3aMMOJICHCTBHE C METAJTIaMHU, HEeMEeTaJlTIaMHU
— BOJOPOAOM U KHUCIOPOJOM, wenouamu). XinopoBogopord. CoiisiHasi KHUCIOTA,
XUMHUUYECKUE CBOWCTBA, nOJyYeHUe, TPUMEHEHUE. /leticmsue X1opa u X10po8ooopooa Ha
opeanusm denosexa. Baxuenmme XJI0puasl U UX HAXO0XKICHUE B TIPUPOJIC.

O6mas xapakrepucTtika meMeHToB VIA-rpynmbel. OcOO€HHOCTU CTPOCHUSI aTOMOB
KHCIIOPOJIa U cepbl. XapaKTePHbIE CTETICHN OKUCIICHHUS.

Crpoenne u (U3MYECKHME CBOWCTBA NPOCTHIX BEIHIECTB — KHUCIOPOAA U CEPBHI.
AoTpornHble MOAU(UKAIMU KUCIOpOJa M cepbl. XUMHYECKHE CBOWMCTBA CEpbI
(B3aUMOJIEHCTBUE C HeMemailamu — BOJOPOJAOM M KHCJIOPOJOM, MeETallJlaMHu,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHoti kuciomamu). CepoBOJOPO: CTPOCHUE,
bu3NYeCKue W XUMUYECKHE CBOHCTBA (KHUCIOTHBIE M BOCCTAHOBHTEIBHBIE CBOWMCTBA).
Oxcubl cepbl Kak MPeICTAaBUTENN KUCIOTHBIX OKCUAO0B. CepHasi KuciaoTa: PU3nIecKue 1
XUMUYecKue cBoiMcTBa (oOmme u cneuupuueckue). Coau  CEpHOW  KHUCIOTHI,
KaueCTBEHHAsl peakius Ha cyibdar-uoH. CepHucTas Kuciaora. Xumuueckue peaxyuu,
jgexcawjue 8 OCHOBe HPOMBIUIEHHO20 CHOCoOa NOJYYEHUs. CePHOU  KUCIOMbL.
Haxoxnenue cepbl U €€ coennHeHui B pupose. lIpuMenenue cepol u ee COEIMHEHUH B
ObITY W B TMPOMBIIUICHHOCTH. Xumuueckoe 3acps3HeHue OKpyycaroulei cpeobl
COCOUHEHUSAMU Cepbl (KUCTOMHbIE 00HCOU, 3a2PA3HEHUe 8030YXA U 8000EMOB), CNOCOOLL
€20 npedomepaujeHus.

OO6mmast xapakrepuctuka 31eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOSHHUSI aTOMOB
azora u pocdopa, XxapakTepHbIE CTEIICHU OKUCIICHUS.

A30T, pacmpocTpaHeHue B TpUpoje, (U3UYECKHEe U XUMHUYECKHE CBOMCTBa
(B3aUMOJIEHCTBHE C MeETAJIaMH W HEMeTalJIJaMH - KHCIOPOJOM U  BOJOPOJOM).
Kpyroopor aszora B mnpupoae. AMMmHak: (QU3NYECKHME M XHUMHYECKHE CBOMCTBa
(oKucneHrne, OCHOBHBIE CBOMCTBA BOJHOTO pPacTBopa), nojyueHue U npumeHenue. Conu
aMMOHUSI: COCTaB, (PU3MUECKUE U XUMHUYECKUE CBOMCTBA (pa3jioKeHHE, B3aUMO/ICHCTBUE
CO ImeroyamMu), npuMeHeHue. KadecTBeHHas peaknusi Ha WOHBI aMMOHUS. A30THas
KucioTa, €€ ¢U3MYECKHMe W XUMHUYECKHue CBoMcTBa (00mme u crenudpuyueckue),
nonyuenue. Hutrpatel (pasnoxkenue). A30TUcTast KuciaoTa. Vcrmonp3oBaHue HUTPATOB U
cojJieil aMMOHMSI B KayeCTBE MHUHEPAJIbHBIX YyAOOpeHUU. Xumuueckoe 3azpsizHeHue
oKpydicaroweli cpedbl COeOUHEHUAMU A30ma (KUCIOMHble 00X4COU, 3a2ps3HeHUe 8030YXd,
nou8bl U B000EMOB).

dochop, arromponusvie moouguxayuu ¢ocgopa, GU3NIESCKUE W XUMHYCCKHE
CBONMCTBa (B3aMMOJICHICTBHE C METa/NIaMH, HEMETAUIAMHU, KOHYEHMPUPOBAHHBIMU
azomuou u ceprou kuciromamu). Oxcunm ¢ochopa (V), oprodochopHas Kuciora:
bu3nueckue W XUMUYECKUE CBOWCTBA, noayueHue. Ilonamue o0 MuHepaibHuIX
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yoobpenusx: Humpamsl u ocamol. Ilonamue o xomniexchvix yooopenusx. O0mas
XxapakTepuctuka sneMeHToB [VA-rpynnbl. OcoO€HHOCTU CTPOEHUSI aTOMOB yriepoja U
KpeMHUs. BalleHTHOCTh W XapaKTepHbIE CTENEHU OKHCICHUS aTOMOB YIIepoja H
kpemuus. Pacnipoctpanenue yriaeposaa B MpUpPOJIE, XapaKTEPHbIE CTENIEHN OKUCTICHHUSL.

Yrnepon, amioTpomHble Moaudukanuu (rpadur, anMas), ¢u3NUECKUe U
XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOJICHCTBHE ¢ METAJJIaMH, HEMETaJUIAMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kucromamu). Ancopbuusa. KpyroBopot
yraepoaa B mpupoge. OKcHabl yriepoja, ux (U3HUecKue W XHUMHUYECKHE CBOICTBA,
MOJIydeHHUE W TMPUMEHEHHE, JICHCTBHE Ha OpraHu3M 4elloBeKa. JKojlo2uuecKue
npoobaemvl, cesa3anHHble ¢ OKcuoom yenepooa(lV); eunomesza 2n06aibHO20 nomenieHus.
KAUMama, napuuxoswlil 3¢gexm. YTolbHasg KUCIOTa U €€ COoJid, WX (U3MYECKUEe U
XUMHUYECKUE CBOMCTBA, nonyyeHue u npumeHenue. KauecrBeHHast peakiiys Ha KapOOHAT-
nonsl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3SUCTBE.

OOmme npenacraBiaeHuss 00 OCOOEHHOCTSX COCTaBa U CTPOCHUS OPTraHUYECKUX
COeMHEHUN yriiepoaa (Ha MpuUMepe MeTaHa, STUIICHA, dTaHOJa, YKCYCHOW KUCTIOThI. Mx
cocmag u xumuyeckoe cmpoenue. Knaccugpurxayus opeanuveckux eeuwjecms. llonarue o
OMOJIOTHYECKH Ba)KHBIX BEIICCTBAX: JKHpax, OCNKaX, yrieBoJaX — M UX POJIA B JKU3HU
yenoBeka. Mamepuanvroe eOuHcmeo OpeanuyecKux U Heop2aHudecKux coeOUuHeHul,.

Kpemnuii, ero gpusnueckue u XUMHUYECKUE CBOMCTBA (HAa IPUMEPE B3aUMOICUCTBUS
C MeTaJylaMd M HEMeTalUlaMu), noayueHue u tnpumeHeHue. CoeouneHus KpemHus 8
npupode. Obwue npedcmasnenus o6 oxcude kpemuusa(lV) u xkpemuuesoti kuciome.
Cunuxamul, Qusuueckue u XumuieckKue c80UCMEA, NOJyYeHUe U NPUMEHeHUe 8 Oblmy,
NPOMBIULIEHHOCMU (8 MEOUYUHCKOU, 2JIeKMPOHHOU, cmpoumenstou u op.). Bascuetiwue
cmpoumenvHble Mamepuanbl. Kepamuxda, CMmeK1o, YemeHm, OemoH, Hcene300emoHn.
IIpobnemvl 6e30nacHo20 UCNONBL308AHUS CMPOUMETLHBIX MAMEPUANO8 8 NOBCEOHEGHOU
JHCUZHU.

XWMHYECKUH DKCIIEPUMEHT: H3yYeHHE O0pas3loB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJITHOM KHCIJIOTBI, TIPOBEICHHE KAaYECTBEHHBIX PEAKIUN HAa XJIOPUA-HOHBI U
HAONFOICHUE TPU3HAKOB WX IMPOTECKAHWS; OMBITHI, OTpakKawimue (u3ndecKkue u
XMMHYECKHE CBOMCTBA TAJOTEHOB M WX COCAWHEHUH (BO3MOXKHO HCIOJIh30BaHHE
BUJICOMATEPUAJIOB);  O3HAKOMJIEHHEe ¢ oOpaslamMud  XJIOpUAOB  (TrajJOT€HHJIOB);
O3HaKOMJIEHWE C oOpaslamMu cepbl U €€ COECOUHEHUAMH (BO3MOXHO HCIOJIb30BAaHUE
BHUJICOMATEPUAIIOB); HAOJIIOAEHUE Tpollecca OOYriauMBaHUSI caxapa IOoJ JeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOW KHUCJIOTHI; U3yUYCHUE XMMHYECKUX CBOWCTB pa3z0aBICHHOM
CEpHOW KHUCIIOTHI, MPOBEJICHNE KaUeCTBEHHOW peakIny Ha Cyab()aT-uoH U HaOII0JCHUE
npu3HaKa e€ MPOTEKaHUs;, 03HAKOMJICHHE ¢ (PU3UYECKUMHU CBOMCTBaMH a30Ta, hochopa u
WX COCIMHEHUN (BO3MOXKHO WCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), 0OpasliaMu a30THBIX U
dbochopHbIX yT0OpeHuii; MoaydYeHne aMMHaKka W M3YYeHHE €ro CBOWCTB; NMPOBEICHUE
KaueCTBCHHBIX pEaKluii Ha MOH aMMOHHUS U (ocdaT-uOH W U3yYEHHE MPU3HAKOB UX
IIPOTEKAHUsI, B3aUMOJCHUCTBUE KOHLICHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIbIO
(BO3MOYKHO HCIIOJIP30BAHHUE BHUICOMATEPUAIIOB); M3YUYCHHE MOJENIel KPUCTATUIECKIX
pemeToK anMasa, rpaduTa; O3HAKOMIIGHHE C MPOLECCOM aIcopOUUU PACTBOPEHHBIX
BCIIECTB AKTHBUPOBAHHBIM YITIEM W  yCTPOHMCTBOM TIPOTHMBOTA3a; IOTYYCHUE
YIJIEKUCIIOTO Ta3a W M3yYeHHE ero CBOWCTB; MPOBEACHHE KAYECTBEHHBIX pEakIuid Ha
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KapOOHAT- U CUJIMKAT-UOHBl U W3Y4YEHUE TMPU3HAKOB MX IMPOTEKAHMS; O3HAKOMJIEHHE C
MPOAYKIMEN CUIMKATHOW MPOMBINUIEHHOCTH; PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 IO
TeMe «BaxHelnme HeEMETAIUIBI U UX COETUHEHUSY.

MeTasuibl 1 MX COETUHECHUS

OO01mast xapakTepuCTUKa XUMHUYECKUX 3JIEMEHTOB — METaUIOB Ha OCHOBAHHM UX
nonokenus B [lepuonnueckon cucreme xumudeckux annemeHToB . M. Menneneesa u
ctpoeHusi aromoB. CTpoeHue MeTaioB. MeTaminueckas CBS3b U MeETaJUIMYecKas
KpUCTANIMYECKAasi pelIETKa. JEKTPOXUMHUYECKUN psJl  HANpsDKEHUHW  METaJlIoB.
Ou3nyecKkue ¥ XUMHYECKHE CBOWCTBA METAIOB (B3aUMOJECHCTBUE C KHUCIOPOJOM,
BOOM, KucimoTamu). Obwue cnocodwvl noayuenus memannos. llowamue o Koppo3uu
Memanios, OCHOBHble CnocoObl 3awumsl ux om koppozuu. Cniasvl (cmaniv, YyeyH,
oropantioMuHull, 6POH3a) U UX npuMeHeHue 8 ObIMY U NPOMBIUIEHHOCTU.

[Ilenounsle MmeTambl: TONOXKEHHE B llepuoguueckol cHCTEME XHUMHUYECKUX
aneMeHToB []. 1. MenneneeBa; ctpoenue aromoB. Haxoxnenue B npupojie. Pusndyeckuen
XUMHUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUIBI U TUIPOKCUIBI HATPUS U
kanus. [I[pumeHenne menoYHbIX METAIUIOB U UX COCIMHEHUM.

[Ilenouyno3eMenbHBIE METAIIIBI MATHUM M KaJbLUi: noJsiokeHue B [lepuoanyeckon
cucteMe xuMndeckux a1eMeHToB 1. M. MenzaeneeBa; CTpoeHME UX aTOMOB; HAXOXK/ICHUEB
npupone. Pu3nMUYeCKHe W XUMHYECKHME CBOMCTBA MarHus M KalbluA. BakHeimne
COCAMHEHUS Kaiblus (OKCUJ, THUIAPOKCUM, cOlu). sKécmxocmb 6006l u cnocobwvl eé
YCMPAaHeHUs.

AJ'OMUHHI: TIOJIOKEHHE B llepmonndeckon cucTeMe XMMHUYECKHX JJIEMEHTOB /I.
N. MeHnneneeBa; CTpOEHHE aTOMa; HaxOXKJAeHUE B pupoae. PU3NUEeCKue U XUMUYECKHE
CBOMCTBA aTtOMUHUSA. AM(POTEPHBIE CBOMCTBA OKCUAA U THAPOKCHUIA AITFOMUHHUS.

Kenezo: nonoxenue B Ilepuoandeckoil cucreMe XUMHYECKUX 3JIEMEHTOB /l.
N. MenaeneeBa; cTpoeHHE atoma; HaxoXAeHue B npupojae. Ouzndeckue 1 XMMAYECKUE
CBOMCTBa jkene3a (B3aMMOJIEHCTBUE C MeETaulaMH, KUCIOTaMH U coisiMu). OKCHJIBI,
ruapokcusl u comu xkenesa(ll) u sxeneza(Ill): cocras, cBolicTBa U noayueHue.

XUMHYECKUI IKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMu METalIOB U CILJIaBOB, UX
(bU3MYECKUMU CBOMCTBAMU; H3y4Y€HUE PE3YJbTaTOB KOPPO3UH METAIJIOB (BO3MOKHO
UCITIOJIb30BAaHUE BUJIEOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJIa KAJIbIHUSI U
HATpHs C BOJIOM (BO3MOXKHO MCMOJIb30BAHUE BUICOMATEPUAIIOB); UCCIEOBAHUE CBOMCTB
KECTKOM BOJIBI; MpOIECcCca TOPEHUsS JKejie3a B KHUCIOPOoA€ (BO3MOKHO MCHOJIb30BAHUE
BUJICOMATEPUAIIOB); MPU3HAKOB MPOTEKAHUSI KaY€CTBEHHBIX pEaKIMii Ha UOHBI (MarHus,
Kalblus, amtoMuHud, IuHka, xenesa(ll) u xeneza(lll), menu(Il)); nabmonenue u
OINMCAHUE TMPOILIECCOB OKpallMBaHUs IUJIJAMEHUM HWOHAMHU HATPUs, Kaldusd M KaJbIUd
(BO3MOKHO HCIIOJIL30BAaHUE BHUACOMATEPHAIOB); UCCIeN0BaHUE aM(OTEPHBIX CBOMCTB
TUJAPOKCHAA aTIOMUHMS U TUAPOKCUIA IIMHKA; PEIIEHNUE SKCIEPUMEHTAIbHBIX 337a4 I10
Teme «BakHenIe MeTaJuTbl U UX COCIMHEHUS.

Xumus u okpyxcarouiasn cpeoa
Hoesvie mamepuanvt u mexuonocuu. Bewecmea u mamepuanvt 6 noeceonesHoll
JdHCU3HU uyenoeeka. Xumus u 300poeve. bezonachoe ucnonvzosanue eewecms u
Xumudeckux peaxkyui 6 oOwmy. Ilepsas nomowb nNpu  XUMUYECKUX — 0HCO2AXU
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ompagnenusx. (OCHOBbL IKONOSUHECKOU 2PAMOMHOCMU. Xumuyeckoe 3azps3HeHuUe
oKpydcaroweli cpeovl (npedenvHas oonycmumas Konyenmpayus eewecms — I1J[K). Ponb
XUMUU 8 peuleHUU IKOJI02UUeCKUX NPoobieMm.

Ilpupoonvie ucmouHuKku yeneeo0opooos (y2oib, NPUPOOHLLL 2d3, Hepmy),
NPOOYKMbL UX NepepadbomKu, ux poib 8 Oblmy U NPOMbIULLEHHOCHIUL.

Xumuueckuul dKCnepumenm: usyuenue obOpaA3y08 Mamepuanos (Cmekuo, Cniasvl
Memanios, NOIUMepPHble MAMepUuavl).

Me:xnpeaMeTHble CBA3M

Peanmnszannss MEXNpeIMETHBIX CBA3CH NPU H3Yy4YEHUMM XUMHM B 9 Kiacce
OCYLIECTBJISIETCS Y€pPE3 UCIOJIb30BAHUE KAK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATUH, TaK
U IIOHATUM, SBISIOIIMXCA CHUCTEMHBIMU JUIS OTHENBbHBIX IIPEIMETOB €CTECTBEHHO-
HAy4HOI'O LIMKJIA.

OO1ue ecTecTBEHHO-HAayUHbIE MOHATHUS: HAYyYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpus,
aHalli3, CHHTE3, KIacCU(pUKalus, TMEePUOJUYHOCTh, HAONIOEHUE, OSKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, H3MEPEHHUE, MOJIENb, SBJICHHE, MApHUKOBBIA 3((EKT, TEXHOJIOrus,
MaTepHaIbl.

®duznka: Marepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIH], HU30TOIBI,
PaANOAKTUBHOCTD, MOJIEKYJa, 3JEKTPUUYECKUN 3apsJ]l, TPOBOAHUKH, MOJIYIPOBOJHUKH,
JUAJIEKTPUKH, POTORIEMEHT, BEILIECTBO, TE€JI0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA,
ra3, pacTBOp, pacTBOPHUMOCTb, KPUCTAIUIMYECKAs PEIIETKa, CIUIaBbl, (U3nyecKue
BEJIMYMHBI, E€AWHUIBI W3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MbI,
CounHize.

buonorus: ¢otocunres, apixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHbBIE
yI00pEeHMs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHBI, TUTATEIbHbIEC BEILIECTBA.

['eorpadusi: armocdepa, ruapocdhepa, MHUHEpaIbl, TOPHBIE MOPOIbI, TOJIC3HBIC
VICKOITa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

IIpumepHble TeMbI MPAKTHYECKHUX PA0OT:

1. JlabGopaTopHoe o0OopymoBaHME€ W TIpHeMbl oOpamieHuss ¢ HuM. [IpaBuna
0e3omacHoOi pabOThl B XUMUYECKON J1ab0paTopuu.

2. OuwncTKa 3arpsi3HEHHON MOBAPEHHOM COJH.

3. IlpusHaku MpoTEKaHUsT XUMUYECKUX PEaKIIUH.

4. TlomydyeHue KUCIOPOAa U U3YUEHHUE €r0 CBOMCTB.

5. TlomyueHue BOIOpO/ia U U3yUECHHUE €TO CBOMCTB.

6. IlpuroroBneHue pacTBOPOB C ONPEAEICHHOW MAacCOBOW JI0J€H PacTBOPEHHOIO
BEILECTBA.

7. PemeHue SKCHEpPUMEHTAIBHBIX 3a7a4 10 TeMme «OCHOBHBIE KJAacChl
HEOPTraHUYECKUX COCTUHEHUIN.

8. Peakuuu HOHHOTO OOMEHa.

9. KauecTBeHHBIE peakIlui Ha HOHBI B PACTBOPE.

10. TlomydyeHue aMMHaKa v U3y4€HHUE €TO CBOWCTB.

11. Tlomy4eHue yIJIEKUCIIOro ra3a U U3y4eHHe ero CBOMCTB.

12. Pemenwue skcriepuMeHTaIbHBIX 3a1a4 1o Teme «Hemeramisr IV — VII rpynmn u

UX COEIUHEHUIN.
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13. Pemienune sxcrieprMeHTaNbHBIX 3a/1a4 10 TeMe «MeTasibl U X COSTUHEHUS.

[lpy mnpoBeneHHM TNPAKTUYECKOH pabOThl KaXAblii €e JTam  BBIOJIHIETCS
oOyuaromumucst ¢ 3IIP Bmecte ¢ yuuteneM U moa ero pykoBoactBoM. Ha gocke
00s3aTeNIbHO  BBIBEIIMBAIOTCS MpaBUJa TEXHUKUA OE30MacHOCTH, COOTBETCTBYIOIIHE
JAaHHOMY BHAY paboOThI, NaeTcsl MpaBUiIbHAs 3amuch (GOpPMYyNT M YKa3bIBaeTCs LEib
npoBefeHus padboTel. [Ipu HeoOXoaUMOCTH AaeTcs BU3YyalbHBIN aJlfOPUTM BBITIOJTHEHUS
3aJlaHnd. JTO CIIOCOOCTBYET OCO3HAHHUIO OOYYAIOIIMMUCS BBINOJHSAEMBIX ACHCTBUU H
HOJYYEHHOTO pe3yJibTara.

IIpumepHbIe KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPHAJBI 10 XUMUH

JUia opraHu3zanuy TPOBEPKH, y4eTa M KOHTPOJIA 3HAHUM oOydarouuxcs IO
IpPEIMETY IPEIyCMOTPEHBI KOHTPOJIbHBIE PA0OTHI, CAMOCTOSTENbHBIE PAOOTHI, 3a4€THI,
IpaKkTUYeCKue paboThl, TecTupoBaHue. OAHUM U3 METOJIOB KOHTPOJIS PE3yJbTaTOB
oOyuenust oOywaromuxcsi ¢ 3IIP sBnsercs MeToa NOJMBApUATUBHOIO 3KCIpEcC-
TECTUPOBAHUSI C KOHCTPYUPYEMBIMU OTBETaMH. Ero OTIMYUTEIBHBIMH YepTaMU
SBJIAIOTCSL ONIEPATUBHOCTD, BHICOKAs CTEIIEHb MHIWBUAYATU3alUN 3HAHUHN, CPABHUTEIBHO
MaJible 3aTpaThl BPEMEHH U TPYJla Ha IPOBEPKY OTBETOB O0YUYaIOIIHUXCS.

Jns oOyuvaromuxcst ¢ 3IIP Bo3MOKHO u3MeHeHHE (HOPMYIMPOBKM 3aJaHU Ha

«IOIIATOBYIO»,  aJanTalus  [peajaraéMoro  oOydamolleMycsi  TECTOBOIO
(KOHTPOJIBHO- OLIEHOYHOT0) MaTepuaja: HCIOJb30BAHUE YCTHBIX M NHCbMEHHBIX
UHCTPYKIUH, YIPOILIEHUE JJIUHHBIX CIOXHBIX (POPMYIUPOBOK MHCTPYKIUH, PELICHUE C
OIOpPOM Ha aJITOPUTM, 0Opa3el], UCIIOJIb30BAHUE CIIPABOYHON MH(POpMALIUK.

KoHTpoubHbIe padoThI 10 TEMaM

B paboueit nporpamMme npeaycMoTpeHo 9 KOHTPOIBHBIX padoT:

Koumponvuas paboma Ne 1. IlepBoHadaibHbIE XUMHYECCKUE TTOHSTHS.
XUMHUECKHE DJIEMEHTHI. XUMUYEeCKue (hOPMYJIbl U YpaBHEHUSI.

Konmponvnas paboma Ne 2. llepmomudeckas cHUCTeMa XUMHUYECKHX D3JIEMEHTOB
.. Menneneera. CTpoeHue aToma.

Konmponvnas paboma Ne 3. Xumudeckas CBsI3b.

Kommponvnas paboma Ne 4. Kucnopon. Okcunsl. 'openne. Bomopon. Kucmotsr.
Conu.

Kommponvnas paboma Ne 5. O0600mieHne CBEICHHMH O BaXHEHIHMX Kiaccax
HEOPraHUYECKUX COCTMHCHUM.

Konmponvnas paboma Ne 6. DneKTpoauTHdecKas JUCCOIUAIINS.

Konmponvnas paboma Ne 7. HemeTaiesl.

Konmponvnas paboma Ne 8. Metaisl.

Konmponwvnasa paboma Ne 9. Utorosas paboTa 3a Kypc HEOPraHUYECKOW XUMUHU.

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O ITIPEIAMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHHMA

B memom pesynbrathl ocBocHMs oOydaromumucs ¢ 3I[1P ydueGHoro mpemmera
«XUMHST» JTOJDKHBI COBMANATh C pe3ysibTaTaMU MPUMEPHON paboyeii mporpammbl
OCHOBHOT'O 00111eT0 00pa30BaHuUs. HaI/I6OJ'I661%Ha‘H/IMBIMI/I SIBJISTFOTCSL:



JIMYHOCTHBIE PE3YJBbBTATDI:

MOTHBAILMS K O0OYUYCHHIO U LIeJICHANpaBICHHON MO3HABATEILHOM 1eATEeIbHOCTH;
yYCTAaHOBKAa HA OCMBICIICHHE JIMYHOTO OTbITa, HAOMIOACHUH 32 XUMUYECKUMU

IKCTIIEPUMEHTAMU;

OpUCHTALUS Ha TpaBUiia HWHAMUBUAYAIBHOTO U KOJUIEKTUBHOTO O€30I1aCHOTO
MOBE/ICHUS IPU B3aUMOJICHCTBUHU C XUMHUYECKHMH BEIIECTBAMU U COCIUHEHUSIMU;

IpakTU4YecKoe M3ydeHue npodeccuil U Tpyaa pasziMyHOIO poja, B TOM YHCIE Ha
OCHOBE TMPHUMEHEHHS H3y4yaeMOro TNPEJMETHOrO 3HaHus (Hampumep, JabopaHT
XUMUYECKOTO aHaJIH3a);

yBa)KEHHE K TPYAY U pe3yibTaTaM TPYAOBOIl NesSTEIbHOCTH;

TOTOBHOCTb K OCO3HAHHOMY IIOCTPOCHUIO JalbHEHIIed WMHIUBUIYaJTbHON
TpaekTOpuH 0Opa30BaHUS Ha OCHOBE OpPUEHTHUPOBKHM B MHpe mnpodeccuid
po(hecCHOHANBHBIX MPEANOYTCHUN, YBAKUTEIHHOTO OTHOIICHUS K TPYY;

OCO3HaHME CBOETO MOBEJCHUS C TOUKU 3PEHUSI ONACHOCTU WM 0€30MacHOCTH IS
ce0s WK JUIsl OKPY-KaroUuX;

OCHOBBI 3KOJIOTHYECKON KYJIbTYpPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YpPOBHIO
IKOJIOTUYECKOTO MBIIICHHUS, TPUOOPETEHHE OMBITA IKOJOTUYECKH OPUEHTHPOBAHHOMN
PAKTHYECKOH JEITETFHOCTH B )KU3HEHHBIX CUTYAITHIX;

OCO3HAaHUE TIOCJIEICTBUH M HENPUSITHE BPEIHBIX NPUBBIYEK (YHOTpeOICHUS
aJIKOroJisi, HApKOTUKOB, KypeHHs) U UHBIX ¢GopM Bpeaa Uil (QU3MYECKOTO U
IICUXUYECKOTO 370POBbSI;

OPUHATHE PELICHUN B KU3HEHHOM CUTyallud Ha OCHOBE IEPEHOCA IMOJIyYEHHBIX B
X0J1e 00y4YeHHsI 3HAaHUH B aKTYaJIbHYIO CUTYaIUIO, BOCTIONHATH AeUIUT nH(pOopMarmu;

TOTOBHOCTh OTOMpATh M HCIOJIB30BaTh HYXHYIO WH(OPMAIIUIO B COOTBETCTBUU C
KOHTEKCTOM XKU3HEHHOW CHUTYaIIHH.

METAINIPEIMETHBIE PE3YJIBTATBI

Osnadenue ynugepcaibHblMu y4eOHbIMU HOZHABAMETbHBIMU OCUICIBUAMU:

BBISIBJISITh IPUYMHBI U CIIEJCTBUS MTPOCTHIX XUMUYECKUX SIBJICHUM;

OCYIIECTBIISITh CpaBHEHHUE, KIACCU(PUKAITUI0O XMMUYECKUX BEIIECTB 10 33/ IaHHBIM
OCHOBAHUSAM U KPUTEPHUAM ISl YKA3aHHBIX JIOTUYECKUX OTIEPaLINil;

CTPOUTH JIOTUYECKOE CYKJAEHUE MOCJIE MPEABAPUTEILHOIO aHAIIA3a, BKIIOYAIOIIECE
YCTAHOBJIEHUE TPUYUHHO-CIICICTBEHHBIX CBA3EH;

BBIABJIATE  JeuiuTel wHGOpPMALUM, JAHHBIX, HEOOXOAMMBIX ISl PELICHUS
MOCTABJICHHOM 3a/1a4H;

npeoOpa3oBbIBaTh MH(OOPMALIMIO U3 OJHOTO BHJIa B APYroi (TaObNMIly B TEKCT U
CO371aBaTh, MPUMEHSITh W TPEOOPA30BLIBATH 3HAKK WU CUMBOJIBI, MOJICITH U CXEMBI IS
penieHns y4eOHbBIX U TTO3HABATENIbHBIX 3324 C TTIOMOIIBIO Me1arora;

C TIOMOIIBIO TEarora MPOBOJUThH XUMHUYECKUN OTBIT, HECIOXKHBIM DKCIEPUMEHT,
JUTSl YCTAHOBJIEHUSI 0COOEHHOCTEH 00BEKTa U3YUEHU s, TPUIMHHO-CIIEACTBEHHBIX CBSI3eHU
3aBUCHUMOCTEN 0OBEKTOB MEX1y COOOM;

C TIOMOIIIBIO TEJIarora UM CaMOCTOSATEIHFHO (OPMYITUPOBATH 0OOOIIICHHUS U BHIBOJIBI

18



10 pe3yJbTaTaM MPOBEIEHHOTO HAOIIOAEHUS, OTbITA;

MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE XUMHUYECKHUX MPOIIECCOB U UX MOCJIEICTBUS;

UCKATh WM OTOMpaTh WHOOPMAIMIO WIM JaHHBIE W3 HCTOYHUKOB C Y4ETOM
MPEVIOKEHHON YUeOHOM 3a/1a4u U 33JIaHHBIX KPUTEPUEB.

Osnadenue ynueepcanibHbIMu y4UeOHbIMU KOMMYHUKAMUBHBIMU OCUICHBUAMU

OpraHU30BbIBAaTh Y4eOHOE B3aUMOJICHCTBUE B TpyIme (ONpenesTh OOIMe e,
pacrpenensTh poJiv, JOTOBAPUBATHCS APYT C IPYTOM U T. 1.).

C MOMOIIBIO MeAarora Wih CaMOCTOSTENIbHO COCTaBJSIThb YCTHBIE U MHUChMEHHBIE
TEKCThl C WCIOJIb30BAHUEM WJUIIOCTPATUBHBIX MATEpPUANIOB MJI BBICTYIUICHUS MEpes
ayJIUTOPUEN;

OpraHU30BBIBATh YYEOHOE COTPYAHUYECTBO U COBMECTHYIO JIESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHUKAMU; paO0OTaTh WHAMBUIYAJIbHO W B TPyMIE: HAXOAUTh OO0IIee
pelieHre W paspemarb KOH(MIMKTHI HAa OCHOBE COTJIACOBAaHUS TMO3WIMA M ydeTa
UHTEPECOB; GOPMYIHPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBOE€ MHEHUE;

OIICHMBATh KAayeCTBO CBOETO BKJAJa B OONIMI MPOJYKT, MPUHUMATH U PA3ICISThH
OTBETCTBEHHOCTb U MPOSIBISATh TOTOBHOCTH K MPEJOCTABICHUIO OTYETA MEPE]] TPYIIION.

Osnadenue yHuGepCcaIbHbIMU YUEOHBIMU PECYAAMUBHBIMU OCUCI GUAMU:

oOHapy>kuBaTh U (HOPMYIUPOBaATh yueOHYIO MPOOIEMY, ONPEALISIThH 1eIby4eOHON
NEATEIIbHOCTH;

BJIAJICTh OCHOBAMH CAaMOKOHTPOJIS, CAaMOOILICHKHM, TMPHUHITHS pEHICHUH U
OCYIIIECTBJIICHUS OCO3HAHHOTO BBIOOpA B YUEOHOU ¥ MO3HABATEIBHOU JI€SITEIHLHOCTH;

COOTHOCUTH CBOM JICUCTBUSA C IUIAHUPYEMBIMH pe3yJibTaTaMHu, OCYIIECTBIISITh
KOHTPOJIb CBOEU [IEATEIILHOCTH B TMPOIECCE IOCTHUXKEHUSI pe3ysibTaTa, OMNPEIEIiTh
CrocoObl IEHCTBHI B paMKax MpPEJIOKEHHBIX YCIOBHIA U TpeOOBaHUN, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUM C U3MEHSAIOILICHCS CUTYAIUEH;

JlaBaTh aJCKBaTHYIO OIEHKY CHUTyallud W TMpeajaraTb IJIJaH €€ HW3MEHEHUS;
MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTH MPU PEUICHUU yueOHOMN

3a/1a4u;

MOHUMATh TPUYUHBL, O KOTOPHIM HE OBbUT JOCTUTHYT TpeOyemblil pe3ysbTar
NeSATEILHOCTH, OMNPENCISTh IO3UTUBHBIE W3MEHEHHS U HalpaBiIeHHs, TpeOyromue
JaabHEHIIeH paboThI;

OCO3HAHHO OTHOCHUTBCA K IPYrOMY YEJIOBEKY, Er0 MHEHUIO.
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ITPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX Pe3yNbTaTOB MO OCBOCHHIO 00S3aTEIBHOTO COJEPIKAHMS,
YCTaHOBJICHHOTO JaHHOW MPUMEpPHON paboueil mporpamMMmoii, BBIACISAIOT: Hay4dHbIC
3HaHUS, YMEHUS U CIOCOObI JEHCTBUH, crienuduueckue Juisi yueOHOro mpeameTa

«XuUMUS», BHABl JIESITEIIBHOCTH IO TMOJYYEHUIO HOBOTO  3HAHUS, €ro
WHTEpIIpETallui, NPeoOpa30BaHUI0O M MPUMEHEHUIO B PA3IUYHBIX YYEOHBIX M HOBBIX
CUTYyaIlUsIX:

® IPEJICTABICHHE O 3aKOHOMEPHOCTAX M NO3HABAEMOCTH SIBJICHUW NPHUPOBI,
NOHMMaHUE OOBEKTUBHOM 3HAYUMOCTH OCHOB XUMHUYECKOM HAyKH Kak 00JacTu
COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeld KyJIbTypbl M MPAKTUYECKOU
NeSATEILHOCTH YEJIOBEKA B YCIOBUAX COBPEMEHHOT0 00IEeCTBA; MOHUMAHUE MECTaXUMUU
Cpenu IpYruxX €CTECTBEHHBIX HAYK;

® BJIQJICHWE OCHOBAMU MOHSITUITHOTO anmnapaTa i CHMBOJIMYECKOTO SI3bIKa XUMUH IS
coctaBlieHHs] (OpPMYJI HEOPraHWYECKUX BEIIECTB, YPABHEHUN XUMHYECKUX peakiuil (c
OMOpOM Ha alNTOPUTM YYEOHBIX JEWUCTBUM); BIAJICHUE OCHOBAMHU XUMHUYECKOU
HoMeHkIatypel (IUPAC w TpuBManbHOW) M yMEHHE HWCIOJB30BAaTh €€ IUIsl PEUICHHUS
y4eOHO-TIO3HABATEIBHBIX 337a4 C MOMOILIBIO YUUTENS; YMEHHUE HCIOJb30BaTh MOJEIU
JUTsl OOBSICHEHUSI CTPOCHMSI aTOMOB U MOJIEKYJI 10 QJITOPUTMY C OIOPOM Ha ONPEEICHUS;

® IPE/ICTABIICHUE O CUCTEME XMMHUYECKUX 3HAHUU U YMEHHUE C MOMOLIBI0 YUUTEIS
MPUMEHITh CUCTEMY XMMHUYECKMX 3HAHUM JJIsI YCTAHOBJICHHSI B3aMMOCBSA3EH MEXKITY
W3YYECHHBIM MaTEpUaJIOM W MpU IMOJIYYECHHH HOBBIX 3HAaHMI, a TaKKe€ B MpOLECcCe
BBITIOJIHEHUS YYE€OHBIX 3aJaHMii W Tpu paboTe C MCTOYHUKAMH XUMHUYECKON
uHdOpMaIH, KOTOpasi BKIIIOYAET:

BOKHEHUIINE XUMUUYECKUE TOHSITHS: XUMHUYECKHH JJIEMEHT, aToM, MOJIEKYJa,
BEILIECTBO, NPOCTOE MW CJOKHOE BEIIECTBO, OJHOPOJHAS M HEOJHOPOAHAs CMECh,
OTHOCUTETIbHBIE AaTOMHAasi M MOJEKYJSIpHAas MacChl, KOJUYECTBO BEIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISIpHBIM O0BEeM, OKCHJ, KHCI0Ta, OCHOBaHUE, COJb (CpemHsis),
XUMUYECKas peaklMs, peakuud COCIUHEHMs, pEeaKIUu pPa3JI0kKEHUs, peakuuu
3aMEIlEeHUs], peakuu OoOMeHa, TEIIoBOM 3(PeKT peakuuu, 3K30- U IHIAOTEPMUUYECKUE
peaKkuuu, pacTBOpP, MaccoBasl N0 XUMHYECKOIO 3JIEMEHTa B COCAMHEHUHU, MaccOBas
JIOJIs1 M TIPOLIEHTHAs KOHUEHTpALUs BEUIECTBA B PACTBOPE, SAPO aTOMa, SJICKTPUUECKUMN
CJIOW aToma, aTOMHas OpOWTa b, PaJANyC aToMa, BaJEHTHOCTb, CTETNEHb OKHUCIICHUA,
XUMHYECKasi CBS3b, DJIEKTPOOTPULATEIBHOCTh, MOJSPHAS W HEMOJSIpHAs KOBAJEHTHAs
CBSI3b, MOHHAsl CBA3b, METAUIMYECKAasl CBA3b, KPUCTAJUIMUECKas pelIeTKa (aToMHas,
WOHHAsA, METaJUIMYecKas, MOJEKYJIspHasi), MOH, KaTHOH, AHWUOH, JJEKTPOJUT U HE
AJIEKTPOJUT,  DJICKTPOJIUTHYECKAsh  JUCCOIMAIUS, pEaKkIWuh HOHHOTO  OOMEHa,
OKHUCJIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUU, OKUCIUTEIb W  BOCCTAHOBHTEID,
OKHUCJIEHUE U BOCCTAaHOBJICHHME, BJIEKTPOJIM3, XMMUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIE pEaKIMU, CKOPOCTh XHMMHYECKOW peaklud, KaTaau3aTtop, MpeAesIbHO
nonyctumas koHentpanus (I1J1K), koppo3ust MeTanaoB, CIiaBsbl;

OCHOBOITOJIAraoIlIMe 3aKOHbl XMMHUHU: 3aKOH COXpaHeHus macchl, [lepuonnueckuii
3akoH /. 1. MeHieneeBa, 3akOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUU XUMHUHU: ATOMHO-MOJIEKYJIIpHAsI TEOpHUS, TEOpUS DIEKTPOIUTUUYECKOU
JTUCCOLMALINY, a TAKKE MPEJICTABICHUSI O HayYHBIX METOJAaX MO3HAHUS, B TOM YHCIIE
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AKCIICPUMEHTAJIBHBIX M TEOPETUUYECKUX METOJax WCCIEAOBAHUS BEUIECTB U
M3yUYECHUS XUMUYECKUX PEAKIU;

® [IPE/CTABIICHHUE O MEPUOTUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX JIEMEHTOB
(pamuyc artoma, JJIEKTPOOTPULATENBHOCTh), MPOCTBIX M CIOXHBIX BEIIECTB OT
noyioxxeHust 3yeMeHToB B llepuoauueckoil cucreMme (B MajbIX MEPHOJIaX W TJIABHBIX
MOATPYIIAX) M 3JIEKTPOHHOTO CTPOCHMS aTOMa; YMEHHE OOBSICHATH CBS3b IOJIOKEHUS
saneMeHTa B Ileproanyeckol CUCTEME C YHCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSA
aTOMOB XHMMHYECKHX JJIEMEHTOB (COCTaB M 3apsj]l sjapa, OOIee YHUCIO 3JICKTPOHORB),
pacupeneeHueM JJIEKTPOHOB II0 SHEPreTUUYECKHM YpPOBHSM aTOMOB TEPBBIX TpPEX
MIEPUOOB, KIS W KaJblUs; KJIaCCU(PUITMPOBATh XUMUYECKHUE AJIEMEHTHI C OMOpON Ha
onpeaesieHus: GU3NIECKOro CMbICia IMUGPOBBIX IAHHBIX IEPUOANYECCKON TaOIHIBI;

® yMEHHE KJIACCU(PHUITMPOBATh XUMHUIECKUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA U
XUMHUYECKUE PEAKIMM C OMOPOM Ha CXEMbl; ONpPEACNSITh BAJEHTHOCTh U CTEIEHb
OKUCJICHUS] XUMUYECKUX DJIEMEHTOB, BUJ XUMUUYECKOW CBA3U W THUIl KPUCTAUIMUECKOMN
CTPYKTYpbl B COCAMHEHUAX, 3aps]l MOHA, XapaKTep CPeAbl B BOJHBIX paCTBOpax BEILIECTB
(KUCITOT, OCHOBAHUM ), OKUCITUTEh U BOCCTAHOBUTENBIIO AITOPUTMY YUSOHBIX ICUCTBU;

e yMEHHE XapaKTepHU30BaTh C OMOPOM Ha cxeMy (GU3HUYECKHE M XUMHUYECKHE
CBOMCTBA IPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJAOPOA, rpaduT, aamas, KpeMHHUMH, a30T,
dbocdop, cepa, XJI0p, HATPUI, KaJTUH, MarHUM, KaJblUKM, ATFOMUHHM, )KEJI€30)U CIIOKHBIX
BEIIECTB, B TOM 4YHUCJE HUX BOJHBIX pacTBOPOB (BOJa, aMMHaK, XJOPOBOJOPO/I,
CEpOBOAOPOA, OKCHABI U Tuipokcuabl MetamioB [ - 1A rpymnm, amomunus, meau (11),
nuaKa, xenesa (Il u 1II), okcunsr yrinepona (II u 1V), kxpemuus (IV), azora u docdopa
(IIT u V), ceper (IV u VI), cepuucras, cepnHasi, a3oTucras, a3otHas, docdopHas,
yTOJIbHAsI, KPEMHUEBAsI KUCJIOTa U UX COJIM); OMUCHIBATH C OMOPOM Ha TUIaH U KIIIOUYEBBIC
CJIOBA; YMEHHE MPOTHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOCHMS TOCJE MPEABAPUTEIBLHOIO aHaliv3a TOJ PYKOBOJCTBOM
negarora, MNPUMEHEHUE BEIIECTB B 3aBUCMMOCTH OT HMX CBOWMCTB, BO3MO>XHOCTH
MPOTEKAaHUSI XMMHUUYECKUX MPEBPAILCHUN B Pa3IMYHBIX YCJIOBHSX, BJIMSHHUE BEIIECTB U
XHMHUYECKUXITPOIIECCOB Ha OPTaHU3M YEJI0BEKA U OKPY KAIOIIYIO TPUPOJAHYIO CPENY;

o YMEHHE COCTaBJISATH MO 00pasily, CXeme, alrOpuTMy Yy4eOHBIX JSHCTBUI
MOJIEKYJISIPHBIE U UOHHBIE YPaBHEHUS pPeakiuil (B TOM YHUCJE PEeaKIUuii HOHHOTO0 OOMeHa
U OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN), WIIIOCTPUPYIOMIUX XUMHUYECKUE
CBOWMCTBA M3YYEHHBIX KJIACCOB / TpyNH HEOPraHWYECKUX BEIIECTB, a TaKXKe
MOATBEPKAAIOIIUX TEHETUYECKYI0 B3aUMOCBSI3b MEXY HUMH;

® YMEHHUE BBIYUCISATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO MAacChl
BEILIECTB, MACCOBYIO JIOJI0 XUMHYECKOIO 3JIEMEHTa B COEJUHEHHH, MACCOBYIO OO
BEII[ECTBA B PAaCTBOPE, KOJUYECTBO BEIIECTBA M €r0 Maccy, 00OBEM ra3oB € OMOPOW Ha
oO1ue GopMyIibl; YMEHHE TTPOBOJIUTEH PACUETHI IO YPABHCHUSIM XUMUYECKUX PEAKIINA U
HAXOJIUTh KOJMYECTBO BEIECTBA, 00BEM M MACCy PEareHTOB WM MPOJYKTOB PEAKIIUU C
OTIOPO¥ Ha 00pa3ell, arOpUTM y4eOHBIX JIEHCTBHIA;
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® BJIJICHUE OCHOBHBIMHM METOJaMHU HAyYHOT'O MO3HAHUA (HAOIIOIEHNE, U3MEPEHHE,
HKCIEPUMEHT, MOJICIMPOBAHUE) IMPU HM3YyYEHUU BEUIECTB U XUMHUUYECKHX SIBJICHUH C
OMOpOM Ha aJropuT™M YYeOHBIX JCHCTBHM; yMeHHe cOpMyIHpOBaTh MpodieMy u
NPEJIOKUTD ITYTH €€ PELICHHMSI C TOMOIIBIO MIEAArora; 3HaHHe OCHOB 0€30MMaCHONPA0OTHI C
XUMHUYECKUMHU BEIIECTBAMH, XUMHUUECKON MOCYI0H U 1ab0OpaTOpHBIM 000pyI0BaHUEM;

® HaJIMYME NMPAKTUYECKUX HABBIKOB IJIAHUPOBAHMS M OCYILIECTBICHUS CIEAYIOIIUX
XMMHYECKUX 3KCIIEPUMEHTOB 101 PYKOBOJCTBOM YUUTENS C 00CYKIEHUEM TUIaHapaOOThI
VI COCTABJIEHUEM TaOJIUIIbL:

U3yYEHUE U ONUCaHue (PU3NUYECKUX CBOMCTB BELLIECTB;

O3HaKOMJIEHHUE C (PU3MUECKUMH U XUMUYECKUMU SIBJICHUSIMH;

OIIBITHI, WJUTFOCTPUPYIOLIME NPU3HAKH NMPOTEKAHUS XUMUYECKUX PEaKIUi;
U3YYEHHUE CIIOCOOOB pa3/IeICHUsl CMECEl;

ITOJIyYEHHE KHCIOPOJA U U3YUYEHHE €TO CBOMCTB;
IIOJIyYEHHE BOJIOPO/IA U U3YUYEHHE €TO CBOWCTB;

IIOJIyYEHHE YIVIEKHCIIOTO ra3a U U3y4EHUE €ro CBOMCTB;
NIOJIyYCHUE AMMHUAKa U U3YYEHHUE €TI0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MaCCOBOM JOJIEW PACTBOPEHHOIO
BEILIECTBA;

WCCIICJOBAHHE W ONMCAaHHE CBOWCTB HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX
KJIACCOB;

MPUMEHEHUE WHJIMKATOPOB (JlakMyca, MeTujiopanxa u (peHondranenna) s
ONPENEIICHUS XapaKTepa CPeabl B paCTBOPAX KUCIOT U LIETI0YEH;

W3YUYCHHE B3aMMOJICUCTBUSA KHUCJIOT C METAUIAMH, OKCHIAMH METaJUIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMHU OCHOBAHUSIMU, COJISIMH;

ITOJTyYE€HHE HEPACTBOPUMBIX OCHOBAHHI;

BBITECHEHHUE OJTHOIO METAJIa APYTUM U3 PACTBOPA COJIH;

uccienoBaHre aM()OTEPHBIX CBOMCTB r’UAPOKCUIOB AIOMUHMS U IUHKA;

pCUICHUC OKCIICPUMCHTAJIbHBIX 3aJa4d I10 TEMC «OCHOBHBIC KJIaCCBI
HCOPraHNYCCKHUX COGﬂHHeHHﬁ));

pCUICHUC OKCIICPUMCHTAJIbHBIX 3aJa4d I10 TEMC ((QJICKTpOJII/ITI/I‘-IeCKaH
JUucconuanusy,

pEIIeHNE SKCIIEPUMEHTANBHBIX 3a/ad Mo Teme «BaxHelmme HeMeTaTbl U uX
COETMHEHMUSY;

pEIIeHNE dKCTICPUMEHTATBHBIX 3a1a4 10 TeMe «BakHele MeTaisl U X
COEIMHECHUSY;

XUMHUYECKHEC SKCIIEPUMEHTBI, HIUTFOCTPUPYIONINE MPU3HAKU MTPOTCKAHUS PEaKIIHMA
MOHHOTO OOMEHa;

KaueCTBEHHbBIC PEAKIIMK Ha IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX MOHBI: XJIOPHU-,
opomun-, nonuna-, cynbdar-, docdar-, kapOOHAT-, CHIMKAT-AaHUOHBI, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHHSI, MarHusl, KaJbI[Hsl, aTFOMUHUA, jkese3a (2+) mxkenesa (3+), meau (2+),
IIUHKA,

yMEHUE TIPEACTABIATh PE3yJAbTaThl JKCIEpUMeHTa B  (OpMe  BBIBOJIOB,
JTIOKA3aTeNbCTB, TPA(PUKOB U TAOJIUIL ¥ BRISIBIISITH OMIIUPUIECKIE 3aKOHOMEPHOCTH;
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e BJIaJICHUE MpaBUIaMM 0€30IaCHOrO OOpalleHusl C BELIECTBAMH, HCIIOJIb3YEMbIMU
B [TIOBCEAHEBHOM KU3HHU, a TAK)KE MIPaBUIIaMU MTOBEACHUSI B LESIX COEPEKEHUS 310POBbsI
U OKpYy)Xarolled NpPUPOJHOM Cpelpl; MOHUMaHuE Bpena (OMacHOCTH) BO3JEHCTBHS Ha
JKUBBIE OpPraHW3Mbl OIPEACIICHHBIX BELIECTB, a TaKXe CIOCOO0B YMEHBIICHHUS U
NPENOTBPAIEHUSI UX BPEAHOrO BO3JCHCTBUA; MOHMMAaHHE 3HAYEHUS KUPOB, OEIKOB,
YIIEBOAOB [JIsl OpraHU3Ma YEJIOBEKa;

® BJIAJCHUE OCHOBAaMM XHWMHYECKOW TPAaMOTHOCTH, BKIIIOYAIONIEH yMEHHUE
IPAaBWJIBHO HCIIOJNB30BaTh H3Y4YEHHbIE BEIIECTBA W MaTepuansl (B TOM YHCIE,
MUHEpPAJIbHBbIE yI0OpEHUsl, METAJUIBI M CIUIABbI, MPOIYKThl MEPEpadOTKU MPUPOIAHBIX
UCTOYHUKOB YIJIEBOJOPONOB (YIJi, HPUPOJHOTO Tas3a, HedTH) B OBITY, CEIBCKOM
XO035MCTBE, Ha IMPOU3BOACTBE; YMEHUE NPHUBOJUTH MPUMEPHI MPABHIBHOIO
WCITOJIb30BAHUS NU3YUEHHBIX BELIECTB U MAaTEPUAIIOB;

® YMEHHE YCTaHABIMBATH CBSI3M MEXIy pPEaTbHO HAOII0JaeMBIMU XUMHUYECKHUMHU
SBJIICHUSIMU U TIPOLECCAMHU, MNPOUCXOJAIIMMUA B MaKpo- U MHKPOMHpE, OOBICHATH
OPUYUHBl MHOTOOOpa3usl BEIIECTB; YMEHHE HHTETPUPOBATh XUMHUYECKHE 3HAHUSA CO
3HAHUSAMHU JPYTUX YYEOHBIX MIPEIMETOB C TOMOIIBIO NIEAArora;

® NpeACTaBleHUE O cdepax NpOoPEeCcCHOHATBHON JESATEIBHOCTH, CBSI3aHHBIX C
XUMHEN U COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAHHBIMU HA JIOCTHIKEHUSAX XUMUYECKON
HAyKW; HAJIM4YME OMbITa pabOThl C Pa3IMYHBIMU MCTOYHMKAMU HH(POPMALMH MO XUMUU
(Hay4HO-TIONyJIApHAsA JTUTEPATypa, CIIOBAPH,CIIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPO
Ha aJropuTM: yMEHHE OOBEKTHMBHO OLIEHMBaTh HWH(OPMAIMIO O BEIIECTBAX, HUX
NPEBPAILICHUSX U TPAKTUYECKOM TPUMEHEHUH.

TpeOoBaHus K NpeAMETHBIM pe3yJbTaTaM OCBOCHHSI Y4eOHOro mpeamera

«XuMH», pacnpeaeeHHbIE 110 roJaM 00y4eHus

Pesynbratel mo romaM (GopMynHMpyroTCS MO NPUHIUIY J00aBIEHUS HOBBIX
pe3ynbTaToOB OT TOJa K TOJy, YK€ HAa3BaHHbIE B NPEAbLAYLIMX TOJAaX NO3ULUHU, KaK
IIPaBUJIO, JOCJIOBHO HE MOBTOPSIOTCS, HO YUMTBIBAIOTCS (pE3ybTaThl OYEPEIHOIO Ioja
110 YMOJIYAHUIO BKITFOYAIOT PE3YNbTAThl IPEABIAYIIUX JIET).

8 KJIACC

pPacKphIBaTh CMBICI OCHOBHBIX XUMHMUYECKMX TOHSATHM: aToOM, MOJIEKYyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJTHOPOJHAS U
HEOJHOPOJIHAS), BaJIEHTHOCTh, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas JOJIsl XUMHUYECKOTO JIEMEHTA
B COCIMHCHUH, MOJSIPHBIH  00BEM, OKCHJI, KHCJIOTa, OCHOBaHHE, COJb,
2EKMPOOMPUYAMENLHOCTID CTETICHb OKHCJICHUS, XUMHUYECKast peaxius,
KJIacCU(pUKAIIAS PEAKIUA: PEaKIHH COCAUHEHHUS, PEAKIUHU Ppa3I0KCHHS, PEaKIHH
3aMeIIeHUsI, peaKIu OOMEHa, dK30- M SHIOTCPMUUYCCKUE PEAKIUU; Mmeniosoll 3gghexm
peakyuu, SAPO aToMa, JIEKTPOHHBIA CIIOM aToMa, aTOMHas OpOWTab, paJuyc aToma,
XHMHUYECKasi CBs3b, MOJAPHAs M HEMOJISIpHAs KOBaJICHTHAs CBSI3b, MIOHHAs CBS3b, MOH,

2
3nech 1 ganee KypcuBOM 00O3HAYAIOTCS IUITAHUPYEMBIE MTPEIMETHBIE Pe3YJIbTaThl, KOTOPBIE MOTYT OBITH
MOTEHIMATBHOAOCTHTHYTHI oO0ydarontumcst ¢ 3[1P, Ho He SBISFOTCS 0053aTETFHBIMHU.
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KaTHOH, aHUOH, PacTBOP, MAaccoBas J10JIs1 BellecTBa (IPOLEHTHAsI KOHLEHTpalus) B
pacTBope;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH (cM. 1. 1) m
IPUMEHSATH 3T MOHATHS IPU ONKMCAHUM BEIIECTB U UX PEBPAILCHHIA;

UCIIONIb30BaTh XUMHUYECKYI0O CHUMBOJIUKY JJS COCTaBJICHHS (OpPMYJT BEIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEAKIIHil, 3JEeKTPOHHOTO OaaHca;

ONPENENATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCAMHEHUSIX; CTEIECHb
OKHCJICHUSI 3JIEMEHTOB B OMHAPHBIX COEIUMHEHUSX C ONOPOH Ha ONpEENICHUs, B TOM
YUCJIE CTPYKTYpPUPOBAHHBIC, NPUHAMICKHOCTh BEUIECTB K OINPEACIEHHOMY KIIACCy
COEIMHEHU 1Mo (¢opMysaM; BHUJ XHUMUYECKOW CBSI3UM (KOBAaJIEHTHass M HOHHAs) B
HEOPTraHWYECKUX COCIUHEHUSX;

MMETBH INIPEJCTABICHUE O CUCTEME XUMUYECKUX 3HAHUW, YMETh C IIOMOIIBIO YUUTEIS
IPUMEHATh CUCTEMY XHMHYECKMX 3HAHWM, Ul YCTAHOBJIEHUS B3aUMOCBS3H MEXIY
U3YYEHHBIM MaTepHUaIOM W TIpPHU MOJYYEHHHM HOBBIX 3HAHWW, a TaKXkKe MNpu padore ¢
MCTOYHHUKAMU XUMUYeCKO nHpopmanyu. OpueHTUPOBATHCS B MOHATUAX U ONIEPUPOBATH
UMHU Ha 0a30BOM YpOBHE, MPUMEHSTH MPHU BBHINOJIHEHUU YUYEOHBIX 3aJaHHMI U pELICHUU
pacyeTHBIX 3a7a4y C ONOPOM Ha AJTOPUTM YYEOHBIX JACUCTBUI H3yUYEHHBIE 3aKOHBI W
TEOPUU: 3aKOH coXpaHeHusi Maccel, Ilepmommueckuit 3akoH [[.M. Menneneesa, zaxon
NOCMOAHCMBA COCMABA, 3aKOH ABOTagpo; aTOMHO-MOJIEKYJIsIpHas Teopus. COOTHOCHUTH
0003HaueHus, KOTOpble UMerTcs B Tabmuue «llepuoguueckas cucreMa XMMHYECKHX
anemeHToB [[. M. MeHueneeBa» C 4YMCIOBBIMM XapaKTEPUCTUKAMH CTPOCHMS aTOMOB
XMMHUYECKUX D3JEMEHTOB (CocTaB M 3apsaj sapa, o0Ilee YHCIO HIIEKTPOHOB M
pacnpeiesieHne UX 10 IEKTPOHHBIM CIIOSIM);

KJIACCU(PUIMPOBATh  XUMHYECKHE  DJIEMEHTBl; HEOPraHWYECKUE  BEIECTBa;
XUMHUYECKHE PEaKIUH (M0 YHUCIy U COCTAaBy YYacTBYIOIIMX B pEaKUMU BEIIECTB, IO
TEIIOBOMY 3((eKTy, 0 U3MEHEHHMIO CTEIIEHU OKHUCIICHHS XUMHYECKHX 3JIEMEHTOB) C
OINOPOM HA CXEMBI;

XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMUUECKHUE CBOMCTBA BEIIECTB Pa3IMUHbIX
KJIACCOB,  MOATBEPXKJas ~ ONMCAHWE  NpPUMEpPaMHU  MOJIEKYJSPHBIX  ypaBHEHHM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUHN C OMOPON HA CXEMBI;

MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHHS;
BO3MOYHOCTH MPOTEKaHMUSI XUMHUYECKUX IMPEBpPALICHUI B Pa3U4HbIX YCIOBUSAX IOCIIE
IPEeIBAPUTENLHOTO 00CYKICHHUS C ME€1arorom;

BBIYKCIIATH OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO W MOJISIDHYIO MacChbl BELIECTB;
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa MO (popMyse COEIUMHEHMsI; MacCOBYIO JOJIIO
BEILECTBA B pPacTBOPE; MPOBOJAUTH PACUETHl MO YPAaBHEHHIO XMMHYECKOW PEAKIMH C
OIIOPOU Ha aJITOPUTM;

IIPUMCHAThL OCHOBHBIC OICPAIlUU MBICIUTEIBHON ACATEIbHOCTH — aHallu3 M
CHHTE3, CpaBHCHHE, O000O0IIECHNEe,CUCTEMAaTH3aIINs, KJ1accU(UKaIs, BBISBICHUC
MPUYUHHO-CJICICTBCHHBIX CBSI3eH — JIJI1 WM3YYCHHUS CBOWCTB BEIICCTB U XUMHYCCKHUX
peaKIuii; eCTeCTBCHHO-HAyYHbIE METOABI ITO3HAHWS — HaOJI0JeHNe, H3MEpeHue,

MOJICJIMPOBAHUE, IKCIIEPUMEHT (PeanbHblli U MblCIeHHbIl) TI0Jl PYKOBOJCTBOM ME/1arora;
CleloBaTh MpaBWIaM T[OJb30BAHMUS XUMHMUYECKOW TMOCYyAOH U JJaOOPAaTOPHBIM
o0opyIOBaHMEM, a TaKXKe IMpaBuUjiaM OOpalleHHs] C BEIIECTBAMU B COOTBETCTBUU C

HHCTPYKIUAMHU IO BBIITOJTHCHHUIO Ha60paTOpHBIX XUMHUYCCKUX OIILITOB IIO IMOJYYCHHUIO U
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coOMpaHuI0 Ta3000pa3HbIX BEMIECTB (BOAOPOJAa U KHUCIOPOJAa), HPUTOTOBICHUIO
pPaCTBOPOB C ONPEAETEHHON MACCOBOM 10JIEM pACTBOPEHHOTO BEIIECTBA; INIAHUPOBATH U
MMPOBOJIUTh XUMHYECKHE SKCIEPUMEHTHI IO PACIO3HABAHHWIO PACTBOPOB IIEJIOYEH H
KHCIIOT C TIOMOIIBI0O WHIWUKATOPOB (JTaKkMyc, (eHomdTamenH, METHIOpaHX U Ip.),
MOATBEPAKAAIONIUX KAYECTBEHHBIM COCTaB HEOPraHWYECKUX BEHIECTB (KaueCTBEHHBIC
pEaKIMu Ha UOHBI) MOJT PYKOBOACTBOM I1€/1arora.

9 KJIACC

PACKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKUM 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTD,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas peaklHs, XUMUYECKAs
CBSI3b, Meniosou d¢pgexm peaxkyuu,MOib, MOJSPHBIA 00BEM, PacTBOP; FIMEKTPOIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTHYECKAsT JIUCCOIMAIMs, pEeaKIMd HOHHOTO OOMeHa,
KaTanu3aTop, XumMuueckoe pasHosecue, obOpamumvie U HeoOpamumvie peaxyuu,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKUCIUTEND, BOCCTAHOBUTEIb, OKHCICHUE
U BOCCTAHOBJICHUE, AJUIOTPONHS, aM(POTEPHOCTh, XUMHUYECKas CBA3b (KOBAaJICHTHAas,
MOHHAs, METaJUIMYecKasi), KpUCTAIUIMYECKasd PELIETKA, KOppO3usi Memanios, CHIAGbl;
CKOpOCmb  Xumudeckou peakyuu, TmpenenbHo ponyctumas koHueHntpauus (ITJJK)
BEIIIECTBA;

WLUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHYCCKUX MOHATHH (cMm. 1. 1) m
MPUMEHSThH 3TU HOHSTUS MIPU ONMCAHUU BEUIECTB U UX MPEBPAILCHHUI;

UCIIOJIb30BaTh 3HAKM W CHUMBOJIBI I (pUKcaluu pe3yJbTaToOB HaOJIOICHUH,
cocTaBieHHUs] (POpPMYJI BEHIECTB M YpPaBHEHUN XMMHUYECKUX pEaKlUid, 3allUCHU JaHHBIX
yciioBuii 3aja4. Mcnonb3oBaTh 0003HaueHus1, umerouecs B [lepuoanueckoii cucreme u
Ta0JIUIEe pACTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJIEH B BOJIE JJIsi BHITIOJIHEHUS 3aJIaHUIA,
ONpPEACNISITh BAJEHTHOCTh M CTENEHb OKHUCJICHUS XUMHUYECKHUX OJIEMEHTOB B
COCAMHEHUSIX PA3JIMYHOTO COCTaBa; MNPUHAIJICKHOCTh BEIIECTB K ONpPEACIEHHOMY
KJIACCY COCIMHEHUH ¢ OMOPOM Ha OMpeJeIeHuUsI, B TOM YHUCII€ CTPYKTYPUPOBAHHBIE; BUIBI
XUMHUYECKON CBsI3M (KOBaJCHTHAs, WOHHAs, METa/UIMYEeCKasi) B HEOPTaHUYECKUX
COCAMHEHUSIX;, 3aps]l MOHA MO XUMHUUYECKOW (opMyie; xapakTep Cpelbl B BOJIHBIX
pacTBOopax KHCIOT W IIENOYEH, mun KpUcmaiiuyeckou peueémrKu KOHKPemHo20
gewjecmea,

packpbiBaTh  cMmbIci  Ilepuognueckoro  3akoHa .M. MeHnneneeBa wu
JEMOHCTPUPOBATH €70 TTIOHUMAHUE: ONUCLIBAMb U XAPAKMepu308ams TaOIUIHYI0 HOpMy
[leproguyeckoid CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3jiuvaTh TIOHSTUS «TrJIaBHas
noarpymnmna (A-rpynma)» u «mobounas moarpymnma (b-rpynma)», manple u Ooibliue
NEPHUOJIBI; COOMHOCUmMb 0003HAUYCHHUSI, KOTOPBhIE UMEIOTCS B TIEPUOIUYECKON TabIuIle, C
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XMUMHUYECKHX AJIEMEHTOB (COCTaB H
3apsij sapa, 00IIee YUCIO JIEKTPOHOB M paclpeiesieHUe UX MO AJEKTPOHHBIM CIIOSIM);
00vsCHAMb 00IIME 3aKOHOMEPHOCTH B U3MEHEHHHM CBONCTB XMMUUYECKUX DJIEMEHTOB U
WX COCMHEHMM B Ipejiesax MaJlbIX MEePUOJA0B U TJIABHBIX MOATPYMI ¢ YYETOM CTPOCHUS
UX aTOMOB;

KIacCU(PUIMPOBAaTh XUMHUYECKHE  DJIEMEHTHI;  HEOPTraHWYECKHME  BEIECTBA;
XUMHUUYECKUE peaKIuu (IO YMCIYy M COCTaBY YYacTBYIOUIMX B pPEAKIMHU BEIIECTB, IO

TerIoBoMy 3(h(EKTy, M0 M3MEHEHHUIO CTEMEHEHW OKUCICHUS XUMHUYECKUX DJIEMEHTOB) C
25



OIIOPOU HA CXEMBI,

XapaKkTepu30BaTh (OMMCHIBATh) 0O0LIME U ClEUU(UUECKUE XUMUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKIAAs OIMMCAHUE NPUMEPAMHU MOJIEKYJSIPHBIX M
WOHHBIX YPAaBHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUMI C OIIOPOU HA CXEMBI;

COCTAaBJIAATb YPABHEHUS JJIEKTPOJIUTUYECKOW IHCCOLMALMU KHUCIOT, IIEI0Yer M
COJICH; IOJIHBIE M COKpAIEHHBIC YPAaBHEHMs pPEaKIMM HOHHONO OOMEHA; ypaBHEHHUS
peaKmii, MOATBEPKAAOIIMNX CYLIECTBOBAHUE NEHETUUYECKOM CBA3M MEXIY BEIIECTBAMU
Pa3INYHBIX KIIACCOB;

PAaCKpBIBaTh CYILIHOCTh OKHCIIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKLUN ITOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaklui;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHMS; BO3MOKHOCTH
OPOTEKAaHUsl XMMHUYECKUX IPEBPAILEHUI MOCIE MPEIBAPUTEIBHOTO OOCYKICHHUS C
IIE1aroroM;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYKO MAacChbl BEIIECTB;
MacCOBYIO JIOJIF0 XMMHUYECKOT0O 3J€MEHTa MO (OpMyJi€ COEIMHEHHS; MACCOBYIO OJIIO
BEILIECTBA B PACTBOPE; IIPOBOAUTH PACYETHl M0 YPABHEHUIO XMMHUYECKOW PEaKUUU C
OIIOPOU Ha aJITOPUTM;

ClIeI0BaTh MpaBUjaM TIOJb30BAaHUS XUMHUYECKOM MOCyIoW U JabOpaTopHBIM
o0opy/OBaHUEM, a TaKXe MpaBWJIaM OOpalleHUs] C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIHUSMU MO BBINOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB IO MOIYYEHHUIO U
coOMpaHHIoO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ras3a);

IIPOBOAUTL PEAKIUH, IOATBEPKAAIOIINE KAUYECTBEHHBIM COCTAaB Pa3jIMYHBIX
BEILECTB: PACIO3HABaTh OIBITHBIM NYTEM XJIOpUA- OpomMuA-, HOIWA-, KapOOHAT-,
docdar-, cunukat-, cyabhar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS Y HOHBI U3YYEHHBIX
METAJJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHWUYECKUX BEUIECTB;

IIPUMEHSTh OCHOBHBIE OINIEPALMHA MBICIUTENBHOMN NESITENBHOCTH — aHAJIU3 U CUHTES,
CpaBHEHHE, 0000I1IEHNE, CHCTEMATU3ALINIO, BBISIBJICHUE PUYMHHO-CIICICTBEHHBIX CBSI3EH —
JUISL U3yYEHHsI CBOVMCTB BEIIECTB U XUMHUYECKUX PEAKIUI; €CTECTBEHHO-HAYYHBIE METOBI
NO3HAHUS — HAONIOIEHUE, W3MEPEHUE, MOJEIMPOBAHUE, 3KCIEPUMEHT (peasibHbId M
MBICJICHHBIN ).
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