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HosicHUuTeEIbHASA 32N CKA

PaGouas nmporpamma o XUMHUH JIJIs1 O0yHAIOIIUXCS € 3aJ€P’KKON TICUXUYECKOTO Pa3BUTHUSA
(manee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETO 00pa30BaHMs COCTABIEHA B COOTBETCTBHH C:

- @eepallbHBIM TOCYAAPCTBEHHBIM 00pa30BaTeNbHBIM CTaHAAPTOM OCHOBHOTO OOIIETro
obpazoBanus (IIpuxaz Munnpocsemienust Poccuu ot 31.05.2021 r. Ne 287, 3apeructpupoBan
MunucrtepctBoM roctuiiuu Poccuiickoit deneparuu 05.07.2021 1., per. Homep 64101) (manee —
dI'oC 000),

-IIpumepHOli amanTHPOBAaHHOW OCHOBHOH 00pa3oBaTelbHONH MPOrpaMMON OCHOBHOTO
o011ero o0pa3oBaHus 0OYUAIOIIMXCS C 33JPKKON ICUXUYECKOTO Pa3BUTHS,

-IIpumepHoii pabodeil mporpaMMbl ydyeOHOTo mpenMera «Xumus» (0a30BbId ypOBEHb
COopHUK TmporpaMMm Kypca XUMUM K yueOHWKam xumuu aBTtopoB [ .E.Pynsuruca,
O.I".Penpamana s 8-9 Kaaccos),

-IIpumepHOii TporpaMmoii BOCIHUTaHHS OOYYAIOMIMXCS TMPH MOJYyYEHHH OCHOBHOTO
oOmiero oOpa3oBaHUs, C YUETOM paclpeielieHHbIX M0 KJlaccaM IPOBEpsSEMbIX TPeOOBaHUN K
pe3yibTaTaM OCBOEHHS OCHOBHOW OOpa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO  OOIIEro
00pa30oBaHUs U AJIIEMEHTOB COJIEp>KaHUsl, IPEJICTABICHHBIX B Y HUBEPCAILHOM KOAUPHUKATOPE O
XUMHUH,

-Konuenuuu mnpenonaBanus ydeOHOro mpeaMera «XuMHUS», B 00pa3oBaTeIbHBIX
opranuzaiusax PO, peanu3yronmx oCHOBHBIE 0011e00pa30BaTeIbHbBIE TPOrPAMMBI.

OO0mas xapakTepuCcTHKA y4eOHOr0 nmpeaMera « XuMushH»
VYueOHblii mpenMer «XWMHS» BXOTUT B MpeaMeTHYI0 o6nactb «EcTecTBeHHOHay4YHBIE
npeaMeTel». B cucreme ecTecTBEHHOHAayyHOro 00pa3oBaHUs XMMHUS Kak y4deOHbIM mpeamMer
3aHMMAeT BaKHOE MECTO B MO3HAHHM 3aKOHOB HPUPOABI, (POPMHPOBAHWU HAYYHOH KapTHUHBI
MHUpa, CO3JaHMM OCHOBBl XMMHUYECKMX 3HAHHMH, HEOOXOIUMBIX ISl TOBCEIHEBHOW KHU3HH,
HAaBBIKOB 3/I0pPOBOT0 U 0OE30IMACHOTO JUIsl YEJIOBEKA U OKPY’KaIoLIEeH ero cpeapl oOpas3a KU3HH, a
TaK)K€ B BOCIIUTAHUU DKOJIOTUYECKOU KYJIBTYPBI.
VYcenemHocT U3y4eHHs] XMMHHM CB3aHa C OBJIAJECHUEM XHMUYECKUM SI3BIKOM, COOJIIO/IEHHEM
npaBuil 0e30macHOM paboOThl MPH BBHINOJIHEHUM XUMHYECKOTO 3KCIEPHUMEHTAa, OCO3HAHHEM
MHOT'OYHCJIEHHBIX CBSI3€M XMMUU C IPYTUMH NIPEAMETaMHU HIKOJIBHOTO Kypca.
[Tporpamma BKJIHO4aeT B ce0s1 OCHOBBI HEOPTaHMUECKOM U opraHudeckoi xumuu. ' naBHoi uneei
IPOrpaMMBI SBIISETCS CO3aHHE 6A30BOr0 KOMILJIEKCA OMOPHBIX 3HAHUN MO XUMHUH, BHIPAKEHHBIX
B (opme, COOTBETCTBYIOIIEH BO3pacTy OOYyYalOLUMXCSd U HX OCOOBIM 00pa3zoBaTeIbHBIM
MOTPEOHOCTSIM.
B coxepxaHuy 1aHHOTO Kypca MpeicTaBIeHbl OCHOBOIOJIATAOIIAE XUMUUECKHE TEOPETUYECKUE
3HAHUS, BKIIOYAIOIIME M3YYEHHE COCTAaBa M CTPOCHUS BEIIECTB, 3aBUCUMOCTH UX CBOWCTB OT
CTPOEHHMS, IPOTHO3UPOBAHUE CBOMCTB BEILIECTB, UCCIECJOBAHUE 3aKOHOMEPHOCTEH XMMHYECKHUX
MpEeBpalleHU U MyTel ynpaBiIeHUs] MU B LIEJSX MOJyUYEHUs BEIIECTB U MaTEpUaJIOB.
TeopeTnueckyo OCHOBY M3yU€HUs HEOPraHMYECKOW XMMHHU COCTABIJISIET aTOMHOMOJIEKYJISIPHOE
yuenue, [lepuoanueckuit 3akon [[.M. MenaeneeBa ¢ KpaTKUMH CBEICHUSIMHU O CTPOCHHH aTOMa,
BUJaX XMMHUYECKOH CBS3H, 3aKOHOMEPHOCTSIX IPOTEKAHUS XUMUUYECKUX PEaKLINM.
B u3yuenuu kypca 3HauuTENbHAsA POJIb OTBOJUTCS XUMUYECKOMY IKCIEPUMEHTY: MPOBEIECHUIO
NPAaKTUYECKUX U J1aOOpPaTOPHBIX pPabOT, ONMUCAHUIO PE3YJIbTATOB YYEHHUYECKOTO SKCIEPUMEHTA,
COOJIOICHUIO HOPM U MTpaBHJI O0€30MacHOM paboThl B XUMUYECKON 1a00paTOpuUu.
Peanusanus naHHOM mporpammsl B mporecce oOyueHHs MO3BONUT oOydwaromumcs ¢ 3I1P
YCBOUTD KJIFOUEBbIE XUMUYECKHE KOMIIETEHIIUHU U MOHATH POJIb U 3HAYEHUE XUMUU CPEAU IPYTHX
HayK O IIPUPOJE.
W3ydyenne xumMuu crnocoOcTByeT (OPMHUPOBAHUIO y OOYYaIOIIMXCSI HaAYyYHOI'O MHPOBO33pEHUS,
OCBOCHMIO OOIIIEHAYYHBIX METOJIOB (HAOIIOACHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJIETIMPOBAHUE),
OCBOEHHUIO MPAKTHUUYECKOTO MPUMEHEHMsI HAayYHBIX 3HAHHUI, OCHOBAHHOTO Ha MEXKIIPEAMETHBIX
cBi3ax ¢ npenmeramu «Okpyxkarommid Mupy», «®Pusukay, «buonorusy», «eorpadusy,
«MaremaTuka» 1 GopMUpYET KOMIETEHIIMH, HEOOXOAUMBbIE AJIsl MPOJOJIKEHHsI 00pa30BaHUs B
00J1aCTH €CTECTBEHHBIX HayK.
W3ydyeHne XUMHMM CIIOCOOCTBYET pa3BUTHIO y oOydaromuxcsi c¢ 3IIP mpoctpancTBeHHOTO
BOOOpakeHus,, (YHKIMOHAJIBLHOW T'PaMOTHOCTH, YMEHHUS BOCIPHUHMMATh W KPUTHUYECKH



AHATM3UPOBATh MHPOPMAIIUIO, MPEACTABICHHYIO B Pa3NUYHBIX (opmax. 3HAYMMOCTh TIpeaIMeTa
JUIS Pa3BUTHS JKU3HEHHOW KomrieTeHnmnu oOydarommxcs ¢ 3[1P 3akmiouaercs B ycBoeHUH
OCHOBBI XUMHUYECKHX 3HAHUH, HEOOXOIUMBIX ISl IOBCEAHEBHOW JKM3HH; HABBIKOB 37J0POBOTO U
0e30macHOro JJisi 4YeJoBeKa M OKpYyXKarolled ero cpeabl oOpasa XKU3HH; (OPMUPOBAHUU
JKOJIOTUYECKOU KYJIbTYpPHI.
[IporpamMma oTpaxkaeT cojaepkaHue OOydeHHUs TMpeaMeTy «XUMHUS» C Y4ETOM OCOOBIX
oOpa3oBaTenbHbIX MOTpeOHOCTEH oOyuatomuxcs ¢ 3IIP. OBnamenue ydeOHBIM MPEIMETOM
«XuMus» MPEACTABISAET ONpPENeIeHHYI0 TPYAHOCTh i oOydarommxces ¢ 3I1P. DTo cBsazano ¢
OCOOCHHOCTSIMU MBICIUTEIBHON JEATEIbHOCTH, NEPUOJUYECKUMHU KOJCOAHUSIMU BHUMAHUSI,
MajbIM 00BEMOM TMaMSTH, HEJOCTATOYHOCTHIO OOIIero 3amaca 3HaHWM, MOHUKEHHBIM
MO3HABATEJIbHBIM UHTEPECOM U HU3KHUM YPOBHEM PEUEBOr0 PA3BUTHSI.
Jns npeononeHuss TPYAHOCTEH B H3Y4YeHUH Yy4deOHOro mnpeamera «XuMHs» HeoOXxoauma
ajantanus o0beMa M xapakTepa y4eOHOro marepuaiga K I03HABaTEIbHBIM BO3MOKHOCTSM
JAHHOW KaTeropuu OOydalolIUXCs, Y4YeT HMX OCOOCHHOCTEH pa3BUTHUS: HCIOJIb30BaHUE
QITOPUTMOB, BHYTPHUIIPEAMETHBIX M MEXIPEIMETHBIX CBsI3€d, IOCTEIIEHHOE YCIIOKHEHUE
M3y4aeMOro MaTepuaia.
[Tpu n3ydeHUH XUMHUHU HEOOXOIMMO OCYILLECTBIISTh B3aUMO/ICHCTBUE Ha MTOJIMCEHCOPHOM OCHOBE.
Teopetnueckuil mMarepual HU3y4yaeTcss B IMpOLecCe MPAKTUUYECKOH NesATENbHOCTH. B03MOXHO
BbIJIEJICHUE OTAEJIbHbIX YPOKOB Ha pEILIEHUE 33Jad B CBSI3U CO CJIOKHOCTBIO aHaJIM3a TEKCTa
oOyuaromumucss ¢ 3[IP. Opranuyeckoe €IWHCTBO TMPAKTUYECKOM U  MBICIUTEIBHON
JESTEIbHOCTH O00Y4YaloIMXCsl Ha ypOKaX XMMHMHM CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY
YCBOCHHUIO 0a3MCHBIX XUMHUYECKHUX 3HAHUN U yMeHud. Ocoboe BHUMAHUE MPHU U3YYCHUU XUMUU
VACNACTCS U3YyUYCHUIO «CKBO3HBIX» TMOHATHH W (OPMUPOBAHHUIO HABBIKA CTPYKTYPUPOBAHUS
MaTepuana.

Heau u 3a1a4u n3yuyeHus yueOHOro npeamera « XumMus»
Obwue yenu v3ydeHusi yaeOHOro npeamera «XuMus» npeactasieHbl B [IpumepHoil paboueit
IporpaMMe OCHOBHOIo o01miero oOpa3oBaHus. OHM aKTyaJU3UPOBAHbI C YYETOM HOBBIX
MPUOPUTETOB B CHCTEME OCHOBHOTO 00IIero oOpa3oBaHMs, HAMpPaBICHHOCTH OOyYeHHs Ha
pa3BUTHE M CAMOpPA3BHTHE JHMYHOCTH, (OPMHpPOBaHUE €€ HMHTEUIEKTa M OOmmIel KYJIbTYpHI.
OOydeHre yMEHHUIO YUUTHCA M MPOJOJIKATh CBOE 00pa3oBaHUE CaMOCTOSITENIBHO B HACTOSIIEE
BpeMsl SIBIISIETCS OJIHOM M3 BaXXKHEWIIMX (PYHKIUNA Y4EOHBIX MPEIMETOB, B TOM YHCIE U
«XUMHN.
Jna oOyuaromuxcest ¢ 3P, Tak ke, kak U AJI1 HOPMATHUBHO Pa3BUBAIOLINXCS CBEPCTHUKOB,
OCBAMBAIOIIMX OCHOBHYIO 00pa3oBaTelbHYI0 TMpOrpaMMy, JAOMUHHUPYIOIIEE 3HAueHHUe
PUOOPETAIOT TaKUE 11U, KaK:
* (QopMHUpOBaHHE WHTEIUIEKTYAIbHO pPAa3BUTOM IUYHOCTH, TOTOBOM K COTPYAHHYECTBY,
CaMOCTOSITEIbHOMY MPHUHATHIO PELIEHUH, CIOCOOHON aanTHPOBAThCS K OBICTPO MEHSIOLIMMCS
YCIIOBHSIM 5KU3HU;
* HAaIPaBJIEHHOCTh OOy4YEHUSI Ha CUCTEMATUYECKOE MPUOOILEHNE YUALTUXCS K CAMOCTOSITEIbHOM
MO3HABATEIbHOW  JIEATENIbHOCTH, HAay4YHbIM M  M[PAKTHUYECKUM  METOoAaM  IO3HaHWUS,
(GOpMUPYIOIUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;
= o0ecrneyeHHe YCIOBHH, CIIOCOOCTBYIOIIMX HPUOOPETEHUIO OOy4YaloOIIMMHUCS — ONbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMTIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JCSITEILHOCTH;
* (hopMuUpOBaHNE YMEHUN OOBSICHATH M OIEHUBATDH SIBICHUS OKPYXKAIOIIEro MUPa Ha OCHOBAaHUU
3HAHUU U OMbITA, TOJYYCHHBIX IIPU U3YUYEHUU XUMUU;
* ¢gopMupoBaHue y OOYyYaIOMUXCSA TYMAHHUCTHYECKUX OTHOIICHHWH, MOHUMAHHS II€HHOCTH
XUMHUYECKHX 3HAHWHA i BBIPAOOTKM DKOJOTHYECKH I€IecO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHS] CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHON
Cpelibl;
* pa3BUTHE MOTHBAIMHM K OOyYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCHUTAHHUIO Ha
OCHOBE YCBOEHHS OOIIEUeNIOBEUYECKUX IIEHHOCTEeH, TOTOBHOCTM K OCO3HAHHOMY BBIOODPY
npoduis U HaNPaBICHHOCTH JlalbHEeHIero ooyyeHusl.



Kypc HampaBieH Ha pelieHHe CIeIYIOIHNX 3a/1ad, 00SCIeUNBAIOIINX PEeATU3allui0 JTINYHOCTHO-
OPUEHTUPOBAHHOTO U JEATEILHOCTHOTO MOAX00B K 00ydeHuto xuMuu odydaromuxcs ¢ 3[IP na
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUs:

* (opMUpOBaHHE MEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX IMPEACTABICHUI O BEIIECTBAX, UX
MpEBpalllCHUSIX M MPAKTUUYECKOM TPHMEHEHHH; OBJIQJICHUE TMOHATUHUHBIM amnmaparoM U
CUMBOJIMYECKUM S3BIKOM XUMHH;

* 0CO3HaHHME OOBEKTHBHON 3HAYMMOCTH OCHOB XMMUYECKOW HAYKU KaK OOJIACTH COBPEMEHHOIO
€CTECTBO3HAHMS, XMMUYECKUX IPEBPALICHUI HEOPraHWYECKHX M OPraHUYECKHUX BEIECTB KaK
OCHOBBI MHOTHX SIBJICHUW JKUBOW W HEXKHUBOH NPHUPOJBI, YIIyOJECHHE NPEICTABICHUNA O
MaTepHalIbHOM €IMHCTBE MUPA;

* OBJAJICHUE OCHOBAMH XHMHYECKOH T'PAMOTHOCTH: CIIOCOOHOCTBHIO aHAIM3UPOBATH M
O00BEKTHBHO OLICHUBATh >KU3HEHHBIE CUTYallMH, CBSI3aHHbIE C XMMHUEH, HaBbIKaMH 0€30I1aCHOr0
oOpaleHus ¢ BEIEeCTBAMH, UCIIOJIb3YEMbIMH B TTOBCEAHEBHOM KU3HU; YMEHUEM aHAIU3UPOBAThH
U IUJIAHUPOBATh SKOJOTMYECKH O€30MacHOe MOBEIECHHUE B LENSIX COXPAaHEHUS 3J0pPOBbS U
OKpYKaroIlEeH Cpeibl;

* opMUpPOBaHNE YMEHHI YCTAaHABIMUBATH CBSI3U MEXAY peabHO HaOII0JaeMbIMU XUMUYECKUMU
SIBIICHUSIMU U TIPOIIECCAMH, ITPOUCXOSIIIMMH B MEKPOMHUPE, OOBSCHATH TPHYNHBI MHOTOOOpa3us
BEILECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHUS, a TAKKE 3aBUCUMOCTb PUMEHEHUS
BCIIIECTB OT UX CBOMCTB;

* mpuoOpeTeHNne OMbITa UCIIOIB30BAHUS PA3IUYHBIX METOJOB M3yU€HHUsl BEUIECTB, HAOIIOACHUS
32 WX TMPEBpAlICHUSMU TP TMPOBEICHUU HECIOXKHBIX XUMHUYECKHX OKCIIEPUMEHTOB C
MCIIOJIb30BaHUEM JIa0OPATOPHOTO 000PYAOBAHUS U TPHUOOPOB;

* ¢popMuUpOBaHUE TPEICTABICHUN O 3HAYCHHU XMMHYECKOH HAYKW M PEIICHHH COBPEMEHHBIX
9KOJIOTHYECKUX MpoOJeM, B TOM YHUCIEe B MPEAOTBPAILEHUH TEXHOTEHHBIX M JKOJOTHYECKHX
Karactpod.

Oco0eHHOCTH 0TOOpPA U A1ANTAIUM Y4eOHOT0 MaTepHasia 10 XUMHUHU
OOyuenne ydeOHOMY mpeaMeTy «XHUMHs» HEOOXOIMMO CTPOUTHh Ha CO3/IaHWU ONTHUMATIbHBIX
YCIJIOBHM JUIsl YCBOSHUS MPOrpaMMHOro Matepuana odydaromumucs ¢ 3I1P. bonbioe BHuManue
JIOJKHO OBITh yNENeHO OoTOOpy ydeOHOro Marepuaga B COOTBETCTBHH C MPHUHIMIIOM
JIOCTYITHOCTH TIPU COXPaHEHUH 001ero 6a3oBoro ypoBHs. OH JOMKEH IO COACPKAHUIO U
00bemMy OBITH aNanTUPOBaHHBIM It oOydaromuxcs ¢ 3[IP B cooTBeTcTBUM C MX OCOOBIMU
oOpaszoBarenbHbIMU  MOTpeOHOCTsIMH.  CrenyeT  OOJErdyuTh  OBIAJCHHE  MaTepHaIOM
oOyuatomumucst ¢ 3IIP mocpencTBOM €ro AETalbHOTO OOBACHEHHS C CHUCTEMAaTHYECKUM
MOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOW B MPUMEHEHUW 3HAHUI C MCIOJb30BAaHUEM IMPHUEMOB
AITOPUTMU3ALIMU U BU3YAIbHBIX OTIOP, 00Y4YEeHHs CTPYKTYPUPOBAHHUIO MaTepHUaa.
bonbuioe 3HaueHue JUIsl MOJHOLIEHHOTO YCBOEHHUs y4eOHOro marepuana HMMeeT oropa Ha
MEXIPEAMETHBIE CBSI3U BOIPOCOB, H3Y4YaeMbIX B JaHHOM Kypce, C TaKUMU Y4eOHBIMHU
npeameramu kak «l eorpadusy, «dusukay, «buonorusy. [1o3Bonss paccMaTpuBaTh OJAWH U TOT
*Ke ydeOHBI MaTepuall ¢ Pa3HbIX TOUEK 3PEHMs], MEXKIIPEIMETHbIE CBSI3U CHOCOOCTBYIOT €ro
Jy4IlIEeMY OCMBICIIEHUIO, 00Jiee TPOYHOMY 3aKPEIIEHUIO MOJIyYEHHBIX 3HAaHUN U MPaKTUYECKUX
YMEHMM.
[Tpu mOAroTOBKE K YpOKaM YYMTENb JOJDKEH MPEAyCMOTpPeTh (OpMHUpPOBAHHE y 00YyYarOIIMXCS
YMEHH aHalW3upOBaTh, CpPaBHUBATh, 0000IIATh W3y4aeMblii MaTepuai, IUIAHUPOBATh
MPEJICTOSIIYI0 paboTy, OCYIIECTBISTh CAMOKOHTPOJb. Heo0XOoauMO MOCTOSIHHO cleluTh 3a
MPAaBUJILHOCTHIO pedeBoro oGopMIIeHHs BhICKa3biBaHU oOydatomuxcs ¢ 311P.
B cBia3u ¢ OCOOCHHOCTSAMH  TIOBEIEHUAH  JeATEIbHOCTH  oOywatomuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAaHHOCTH) HEOOXOJIUM CTPOXKAMIINI KOHTPOJIb COOIIOIEHUS
IpaBWJI TEXHUKH O€30MacCHOCTH MpU MPOBEACHUU JIaOOpPaTOpPHBIX pabOT B XUMHYECKOM
KaOHuHeTe.
Buapl nesareabHoctu odyyawinuxcs ¢ 3[1P, o0ycioBieHHbIe 0c00bLIMU 00pa30BaTENbHBIMU
NOTPeOHOCTSAMH M o0ecreYyrBalOlIHe OCMBICJCHHOE OCBOCHHE CO/lep:KaHHUH 00pa3oBaHMs
1o npeamery « XuMHs»
Copepxannie BUIOB AesTenbHOCTH oOyuatomuxcs ¢ 3[IP Ha ypokax XUMHU ONpEAensieTcs Ux
0co0bIMU 00pa3oBaTenbHbIMU MOTpeOHOCTAMU. [ToMumo mmpoxo ucnons3yemeix B OOIT OO0



o0mux JUIst BceX OOy4aloIIMXCsl BHJIOB JEATEIBHOCTH CIEAYeT YCHIIUTh BHJBI JESTEIBHOCTH,
cneuu(uyHble A7 JAAHHOW KaTeropuu oOydaromMxcs, JUIsl OOecledeHUss OCMBICICHHOTO
OCBOCHMS COJCpXaHHUA OOpa30BaHUS IO MPEIMETY: YCHJIEHUE MPeIMETHO-TIPAKTHIECKOM
JeSITEIbHOCTH C AKTUBU3ALlMeH CEHCOPHBIX CHUCTEM; YEpeJOBAHHUE BHJIOB JESITEIbHOCTH,
3a/IeHCTBYIOIINX Pa3JINYHbIE CEHCOPHBIE CUCTEMbI; OCBOEHUE MaTepUaa ¢ OIOPOH Ha aJITOPUTM;
«IIOIIArOBOCTh» B M3YYEHUHU MaTepHasa; UCIOJIb30BaHUE JONOJHUTEIbHON BU3yaIbHON ONOPHI
(rmaHbI, 00pas3Ilbl, CXeMBbI, MA0JIOHBI, OIOPHBIE Ta0IuIB!). [ passutus y oOyuarontuxcs ¢ 3[1P
YMEHUS [JeNlaTh BbIBOJBI, (DOPMUPOBAHMS I'PaMOTHOI'O PEUEBOrO BBICKA3bIBAHHMSI HEOOXOIUMO
UCTIOJIb30BaTh OMOpHBIE cioBa M kiumie. Ocoboe BHUMaHUE CJENyeT YACTUTh OOYy4eHHUIO
CTPYKTYPHUPOBAaHHUIO MaTepuasla: COCTABICHUE PUCYHOUHBIX M BepOAJIbHBIX CXEM, COCTaBJIECHUE
TaOJIMII, COCTaBlIeHHE KiIacCU(UKAUU ¢ 0003HAYCHHBIMH OCHOBAHUSAMU JUTS KIACCU(DUKALUU U
HAIOJIHEHUE UX IPUMEPAMU U JIp.
Temaruueckas u TepMuHoIornyeckas jekcuka coorsercrsyetr OOIT OO0.
Jis obyuvaromuxcst ¢ 3IIP cymiecTBeHHbIMU SIBJIAIOTCS NPHEMbl PAabOTBl C JIEKCHYECKHM
MaTepuaioM 1o mnpeamery. llpoBoauTcs cnenuanbHas paOoTa 10 BBEICHUIO B AKTHBHBIN
cJI0OBapb OOYYarOIIMXCsl COOTBETCTBYIOIIEH TEpMUHOJIOTHH. V3ydyaemble TEpMUHBI BBOAATCS Ha
IIOJINCEHCOPHOM OCHOBE, 00s3areiabHa BU3YalbHas MOAIEPHKKA, aAITOPUTMbI pabOThl C
OIpeIeIEHUEM, OTIOPHBIE CXEMBbI /IS aKTYaJIN3aluy TEPMUHOIOTUU. MecTo yueOHOro npeamMera
«Xumusi» B ydeOHoM maHe B coorBerctBun ¢ ®enepaibHbIM  TOCYJApPCTBEHHBIM
00pa3oBaTeNbHBIM CTaHIAPTOM OCHOBHOT'O 0OIIEero 0O0pa3oBaHMs y4eOHBIH MpeaMeT «XUMH»
BXOJUT B NPEAMETHYIO 001acTh «EcTecCTBEHHOHAYUHbIE NPEAMETHI) U SBJISETCS 00s3aTENIbHBIM
JUId U3y4deHHs. Y4eOHBIM IJJaHOM Ha €€ M3ydyeHue OoTBeeHO 175 yueOHBIX 4acoB — 1o 3 4 B
Hezneno B 8 1 1 2 4 B 9 kinaccax cooTBeTcTBeHHO. CoznepkaHue yuyeOHOro npeamera «XuMHs»,
cootBercTByeT ®I'OC OOOQO, paszpabortano ¢ yuetom [IpumepHOil OCHOBHON 00pazoBaTEIbHOMN
IPOTPaMMbI OCHOBHOTO 0011er0o 00pa30BaHus M0 y4eOHOMY MpeIMeETy «XHUMUs», COOTBETCTBYET
[TpumepHOIl amanTUpPOBaHHONW OCHOBHOM 0OOpa3oBaTEIbHON HpPOrpaMMe OCHOBHOIO OOIIEro
00pa3oBaHUs 00YJAIOUINXCS C 3aJePKKON ICHXUIECKOTO Pa3BUTHSL.

MecTo yyeOHOro npeamera «XuMus» B y4eOHOM ILIaHe

B coorBerctBUEM ¢ Denepa’dbHBIM TOCYJApCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM
OCHOBHOTI'0 00111ero 00pa3oBaHMs y4yeOHBIH mpeaMeT «XUMUS» BXOAUT B IPEAMETHYIO 00JacThb
«EcTecTBeHHOHayUHBIE TPEAMETHI» U SIBISIETCS 00513aTEIbHBIM JIJIS1 U3YUEHUS.

VY4eOHbIM IIaHOM Ha €€ U3y4eHHe OTBe/leHO 175 yyeOHBIX 4acoB — 1Mo 3 4 B HEJEIIO B 8
1 2 4 B 9 Kaccax COOTBETCTBEHHO.

Conepxxanue yuebHoro npenmera «Xumus», coorserctByer ®I'OC OO0, pazpaboTaHo
¢ yueroMm IlpumepHoii OCHOBHOW 00pa3oBaTeNbHONM MPOrpaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus MO y4yeOHOMY IpeaAMETY «XHUMHs», COOTBETCTBYeT IIpumepHoii aganTupoBaHHON
OCHOBHOM 00pa3oBaTelbHONW MPOrpaMMe OCHOBHOTO OOIIEro 0Opa3oBaHUs OOYYAIOIIMXCS C
3a/1€p’)KKON NICUXUUYECKOTO Pa3BUTHS.

Conep:xanue yueOHOI0 npeamera, Kypca
XNUMMUA (8 kaace)
3 4B Hea./ 1054 B rox
Tema 1. llepBoHauaibHble XUMHYeCKHe MOHATHS (28 4)

[Ipenmer xumuu. XuMus Kak 4acTh €CTECTBO3HAaHMsA. BemiecTtBa M UX CBOMCTBA.
Uucteie BemniecTBa U cMecu. CriocoObl OUMCTKU BEIIECTB: OTCTaMBaHUE, (PUIBTPOBAHUE,
BBITIAPUBAHUE, KPUCMALIUZAYUSA, OUCMULIAYUSL, Xpomamozpagdus. Dusmyeckue u
XUMUYECKUE SBJICHUS. XUMHUYECKHE peakiuu. [Ipu3HakKu XUMHUECKUX pEaKIud u
YCJIOBHSI BOBHUKHOBEHHUS U TEUEHUSI XUMHUUYECKUX PEaKIUM.

ATOMBI 1 MOJIEKYJIBI. BeliecTBa MOJIEKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHMUSI.
KauecTBeHHBIN U KOJIMYECTBEHHBIM COCTaB BellecTBa. [IpocThie M CIIOKHBIE BEIIECTBA.
XUMHYECKUN DJIEMEHT. SI3hIK XUMHU. 3HAKH XUMHYECKHUX JJIEMEHTOB, XHMHUYECKHE
(hopmybl. 3aKOH TOCTOSTHCTBA COCTaBa BEIIECTB.

ATtomHasi enquHUIlAa Macchl. OTHOCUTENIbHAsE aTOMHAas U MOJICKYJISIpHAsE MacChI.
KonuuecTBo BemiecTBa, Moib. MousipHas macca.



BaneHTHOCTh XUMHUYECKUX 3JIEMEHTOB. OnpeieieHne BaJeHTHOCTH JIEMEHTOB 110
dhopmynam nx coenuneHnil. CoctaBiieHNEe XUMHUYECKUX POPMYJI IO BaJI€HTHOCTH.
ATOMHO-MOJIEKYJISIPHOE€  y4Y€HHUE. 3aKOH COXpaHEHHUsT MacChl  BEILECTB.
Xumnueckue ypaBHeHus. Kiaccudukanys XUMHYECKUX PeaKUUN MO YHUCIY U COCTaBYy
HUCXOJHBIX U MOJIy4YEHHBIX BEIIECTB.
JleMoHCTpaMM.
CriocoObl OYMCTKH BEIIECTB: KPUCTAIUTU3AIMUS, JUCTULISIHUS, XpoMaTOorpadus.
OnbIThl, TOATBEPKIAAIOIIUE 3aKOH COXPAHEHHUSI MAacChl BEIIECTB.
XUMHUYECKHE COCIMHEHUs KOJIMYECTBOM BellecTBa 1 mMoJsib. Mojiesab MOJISPHOTO
oOBema ra3os.
Peakuuu, WyutrocTpupyroniue OCHOBHBIEC MPU3HAKU XapaKTEPHBIX PEaKIIU.
JlabopaTopHbI€e ONBITHI.

. PaccmoTpenue BemnecTs ¢ pa3IiMyHbIMU (PU3NUYECKUMH CBOMCTBAMH.

° Paznenenue cmecu.

° [Tpumepsl GU3NUECKUX SIBICHUM.

° [Tpumepbl XUMHUYECKUX SIBJICHUM.

. O3HakoMiileHHE ¢ oOpa3laMu NPOCTHIX M CIIOKHBIX BEIIECTB, MUHEPAJIOB U
TOPHBIX MMOPO/I, METAJUIOB U HEMETAJIJIOB.

. Paznoxxenue ocHoBHOTO KapOonara meau (I1).

o Peakuus 3aMenieHrss MeaU KEJIE€30M.

IpakTyeckue padoTbl

. [IpaBuna TexHUKH O€30MACHOCTH NIpHU padoTe B XUMHUYECKOM KaOHWHeETe.
O3HakoMmJIeHHE C 1a00paTOPHBIM 000Dy JOBAHHUEM.

. OuncTKa 3arpsi3HEHHON TOBapEHHOM COJIH.

PacueTrHble 3agauyu. BeluucieHue OTHOCUTEIBHOM MOJIEKYISIPHOW  MAacchl
BemiectBa 1o ¢opmyie. BpruucieHne MaccoBOW JONHM 3JIEMEHTa B XHMHUYECKOM
COEIMHEHMH. Y CTaHOBJIEHUE MpocTeiiield (opMyJibl BEIIECTBA 10 MACCOBBIM JIOJISAM 3JIe-
MEHTOB. BbIUKCI€HUs 10 XMMHUYECKUM YpaBHEHHUSIM MACChl WIM KOJMYECTBA BEIIECTBA
10 M3BECTHOM Macce WJIM KOJHUYECTBY OJHOIO M3 BCTYMNAIOIIUX WM IOJIyYarolIuxcs B
peaKLMu BEIIECTB.

Tema 2. Kucaopoa. 'openne (6 4)

Kucnopon. Haxoxnenue B npupoae. Pu3nyeckue UM XMMHYECKHE CBOMCTBA.
ITonyuenune, npumenenne. Kpyrosopot kucinopozaa B nmpupoze. I'openune. Oxcnasl. Bo3nyx
U ero cocraB. MemjieHHOe okuciaeHue. TenaoBoi 3pPHeKkT XMMHUYECKUX peaKIUii.

Tonaueo u cnocobwvl ezo corcucanusa. 3amyTa aTMOC(hEpPHOro BO3AyXa OT
3arpsi3HEHU M.

JdemoncTpanuu.

[Tonydenune u cobupanue KUciaopoa METOAOM BBITECHEHHUS BO3TyXa U BOJBI.

Omnpenenenne cocraBa BO3yxa.

Konnekunu HeTH, KaMEHHOTO YISl ¥ MPOJIYKTOB UX IepepaboTKH.

JlaGopaTopHbIe ONBITHI.

O3HakomIIeHHE C 00pa3IaMu OKCUJIOB.

IIpakTnyeckas padora.

[TonydyeHue u CBOMCTBA KUCIOPOA.

Pacuernbie 3a1a4u.

Pacyersbl o TEpMOXMMHYECKUM YPABHEHHUSM.

Tema 3. Bonopon (4 4)

Bonopoa. Haxoxnenue B npupoae. Pusnyeckue 1 XuMHUECKHUE CBOMCTBA. Bopopox —
BOCCTaHOBUTENb. [lonydeHue, npuMeHeHue.

JdemMoHcTpanuu.

[Tonydyenue Bomopona B ammapare Kumma, mpoBepka BoAOpoAa Ha YHUCTOTY, TOPEHHUE
BOJIOPOJIa, COOMpaHUE BOJOPO/Ia METOJIOM BBHITECHEHHS BO3/IyXa M BOJIBI.



JlabGopaTopHbIe ONBITHI.
. [Tonydyenue BoIOpOIa U U3YYEHUE €r0 CBOMCTB.
. B3aumoneiictBue Bogoposaa ¢ okcuaom meau (I1).

Tema 4. PactBopbl. Boaa (8 u)

Bona — pacrBopurens. PactBopumocTs BelecTB B Bojie. OnpeeneHue MacCoBOM 10711
pacTBOpeHHOro BelecTBa. Boyma. MeToapl onpeenienns coctaBa BOJbl — aHANU3 U cuHTe3. Ou-
3UYECKHE ¥ XMMHUYECKHE CBOMCTBA BOJBL. Boma B mpupoe u criocodbl ee ounctku. KpyroBopot
BOJIBI B IIPUPO/IE.

JdemMoHcTpanuu.

Amnanus Boapl. CHHTE3 BOJEL.

IIpakTuyeckas padora.

[IpuroToBneHue pacTBOPOB COJICH C OMpPEAEICHHOW MacCOBOM J10JI€H PacTBOPEHHOTO
BELIECTBA.

Pacuernrnle 3agaun.

HaxoxieHne MaccoBOM 1011 paCTBOPEHHOIO BEILIECTBA B PaCTBOpE. Brluncienne Macchl
pPacTBOPEHHOTO BEILIECTBA U BOABI AJIsi IPUTOTOBJICHHSI pACTBOPA OINPEAETICHHON KOHIIEHTPAIUH.

Tema 5. KoimyecKTBeHHbIE OTHOIIEHUS B XUMuH (8 1)

3akoH ABoragpo. Mosipablii  00beM Ta30B. OTHOCUTEIbHAs IUIOTHOCTH Ta30B.
OObeMHbIE OTHOILIEHUS Ta30B MPU XUMUYECKHUX PEAKIIHIX.

PacuyeTHble 3a1a4H.

OO0beMHbIe OTHOILIEHHS Ta30B IPU XMMHUYECKHUX PEaKIIHsIX.

Brerumcnenuss mo XMMHUYECKUM YPaBHCHHSIM MAacChl, 00beMa M KOJMYECTBA BEIICCTBA
OJIHOTO U3 MPOAYKTOB PEAKIMU MO MAacCe€ MCXOJHOTO BEIIECTBa, 00BEMY HIIM KOJIMYECTBY Be-
IIECTBA, COJEPIKAIIEr0 ONPEIEICHHYIO JOIK0 IPUMECEH.

Tema 6. Baxueiinue KJaacchl HEOPraHUYeCKNX coequHenui (15 4)

Oxcunpl. Knaccudukanus. OcHOBHBIE W KHCIOTHble OKcuabsl. HomeHknarypa.
®dusnueckue u xXumMudeckue cBoictaa. [lomyuenue. [Ipumenenue.

OcnoBanus. Knaccugpukanus. Homenknarypa. ®dusndeckue U XUMHUECKHE CBOMCTBA.
Peaknusa velitpanuzanuu. [lonydyenue. [Ipumenenue.

Kucnotsl. Knaccudpukanus. Homenknarypa. dusznueckue M XUMHUYECKHE CBOICTBa.
Brirecuurensnsiii psa meraiuioB H. H. bekerosa. [Ipumenenne.

Comu. Knaccudpukanus. Homenknatypa. @Dusnueckue M XHMHYECKHE CBOMCTBA.
CriocoObI nostyueHust comnei.

['eneTndeckass CBsA3b MEXKJYy OCHOBHBIMHM KJIACCAMU HEOPTaHWYECKHX COEAUHEHUM.
JleMoHcTpauuu. 3HAaKOMCTBO C 00pa3lamMu OKCUAOB, KHUCJIOT, OCHOBAaHMM U  coneil.
Helirpanuzanus menodn KUCIOTON B IPUCYTCTBUM UHIUKATOPA.

JlaGopaTopHbIe ONBITHI.
° JlelicTBue KMCIOT HA UHAUKATOPHI.
OTHoIIEHNE KUCIOT K METaJIJIaM.
B3anMonelicTBHE KHUCIIOT ¢ OKCHUIAMU METAJIOB.
CBolicTBa pacTBOPUMBIX U HEPACTBOPUMBIX OCHOBAHUH.
BzamMmogeiicTBue menodeii ¢ KUCIOTaMH.
B3anmoneiicTBre HepaCTBOPUMBIX OCHOBAHMM C KUCIIOTAMH.
. Pasnoxxenue runpokcuna meau (1) npu narpeBanuun
IIpakTnyeckas padora.
Pemenue skcnepuMeHTanbHbIX 33724 M0 TeMe «BakHeimmee Kiaacchl HEOPraHUYECKUX
COCIUHEHUI.



Tema 7. llepuoauyeckuii 3aKOH U MEPHOIMYECKAA CHCTEMAa XMMHUYECKUX YJIEMEHTOB
. . MenpgeneeBa. Ctpoenue atoma (12 4)

[lepBbie MOMBITKM KIAaCCH(PUKAIMU XUMHYECKUX OJJIEMEHTOB. [loHsATHE O Trpymnmax
cxomHbIX 3neMeHToB. [lepuommveckuii 3akon J[. M. MennpeneeBa. Ilepmomnueckas Tabiuia
XUMUYECKHX 3JI€MEHTOB. ['pyminbl u nepuobl. Kopomxuii u O1uHHbIIL 8apuanmsl NepuooUYecKoll
mabauysl. 3HAYCHUE TIEPUOUIECKOTO 3aKoHa. Ku3Hb U aestenbHocTh J. 1. Menaeneena.

Crpoenne aroma. CocraB aTOMHBIX saep. OnekTpoHsl. M3zortombel. CrpoeHue
9JICKTPOHHBIX 000JI0YEK aToMOB TepBbIX 20 3jIeMEHTOB mepuoauueckon cuctembr [[. U.
Menpeneesa.

JlabGopaTopHble ONBITHI.

B3aumoneiicTBrue ruipokcuia MHKa C paCTBOPaMH KUCIIOT U IIEI0YEH.

Tema 8. Ctpoenue BemecTB. XumMmuieckas cBsi3b (12 )

DNEeKTPOOTPUIATEIbHOCTh XUMHUYECKHX 3JIeMEeHTOB. OCHOBHBIE BHJIbI XUMHYECKON
CBSI3M: KOBAJICHTHAS HETIOJSIpHAS, KO-BAJICHTHAS TOJISPHAs, NOHHAs. BaJeHTHOCTh 3JIEMEHTOB B
cBeTe ANEeKTpoHHOU Teopuu. Ctenenb okucieHus. [IpaBuia onpeneneHust CTENEHU OKUCICHUS
a51eMeHTOB. OKHUCIIUTETHPHO-BOCCTAHOBUTEIILHBIC PEAKIIUU.

Kpucrannuueckue pemieTku: WOHHAs, aTOMHas U MojekyispHas. Kpucramnnmdeckue u
amMop(HBIC BEIIECTBA. 3aBUCUMOCTh CBOWCTB BEIICCTB OT THIIOB KPUCTATMYCCKHUX PEIICTOK.

JdeMoHcTpanum.

O3HakKOMJICHHE C MOJCISIMH KPUCTALIMYCCKHX PEIMIETOK KOBAICHTHBIX W HWOHHBIX
COEeIMHEHUI.

ConocraBneHne (U3HKO-XUMHYECKUX CBOWCTB COCIUHEHUH C KOBAJICHTHBIMU U
MOHHBIMU CBSI3SIMHU.

JlaGopaTopHbIe ONBITHI

CocraBinenue Mojeneil MOJEKYyl M KPUCTAIJIOB BEHIECTB C Pa3IUYHBIM BHJIOM
XMMHYECKHUX CBS3EH.

Tema 9. IlopTpeTHasi rajiepesi BeJIMKMX XUHMHKOB (6 1)

[ToBTOpEeHne Marepuana 8 kiacca

Tema 10. YueoHble 3kcKkypcuu (4 u)

3akiouenue (2 u)

Pemenune tectoB OI'D

PesynbTaThl 0OCBOCHHS Y4eOHOI0 peaMeTa « XHMHUs».

N3yuenne XuMuM B OCHOBHOM IIKOJIE JA€T BO3MOXHOCTb JOCTHYb CIEIYIOIIUX
pE3yJIbTaTOB B HAIIPABJICHUH JJUYHOCTHOIO PA3BUTHS:

1. BOCIIMTAHUE POCCUHCKOM Tpa’KJaHCKOM HMIEHTHUYHOCTU: MaTpUOTU3MA, JIIOOBU U
yBakeHHI0 K OTeuecTBy, 4yBCTBa TOPJOCTH 3a CBOXO PoauHy, 32 pOCCHHMCKYIO XHMUYECKYIO
HayKy,

2. (dopMHpOBaHUE LIETOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOM MPAKTHKHU, a TaKXe COLHAIBHOMY, KYJIbTYpHOMY,
A3BIKOBOMY U TyXOBHOMY MHOT000pa3ti0 COBPEMEHHOI'O MHPA;

3. (dbopMUpOBaHHE OTBETCTBEHHOTO OTHOUIEHMSI K Y4YEHHUIO, TOTOBHOCTH U
CIOCOOHOCTH K CaMOpPa3BUTHIO M €caMOOOpa30BaHMIO HAa OCHOBE MOTHMBALMU K OOYyYEHHIO U
MO3HAHUIO, BBIOOPY MpoduiIbHOrO 00pa3oBaHUS Ha OCHOBE MHGOpPMAIMU O CYHIECTBYIOLIUX
npodeccusx M JIMYHBIX MPO(ECCHOHAIBHBIX MPEANOYTEHHH, OCO3HAHHOMY IOCTPOEHUIO
UHAMBUAYaAJIbHON 00pa3oBaTeNbHOM TpPAaeKTOPUM C YYETOM YCTOWYHUBBIX I103HABATEIbHBIX
UHTEPECOB;

4, dbopMHpOBaHHE KOMMYHUKATUBHOM KOMIIETEHTHOCTH B  00pa30BaTEIBHOM,
OOIIIECTBEHHO  IOJIE3HOW, Yy4eOHO-MCCIEe0BATENbCKOM, TBOPYECKOM M JApPYrMX BHJaX
JIeSATEIbHOCTH;

S. (dbopmMHpoBaHHE MOHMMAHUS IIEHHOCTH 3/10pOBOr0 M 0€30MmacHOro o0pasa *KHU3HH;
YCBOGHHE TMpaBWi HMHAWBUAYaJLHOTO UM  KOJUIEKTMBHOIO 0O€30IacHOrO TIOBEICHHUS B
Ype3BBIYAHBIX CUTYALUSIX, YTPOKAIOIINX KU3HU U 3/I0POBBIO JIIOACH;



6. (dopmMHpoBaHUE MO3HABATENBHON M MH(POPMALMOHHONW KYJIBTYphl, B TOM YHCIE
pa3BUTHE HABBIKOB CAMOCTOSTEIBHOM pabOThI C yIEOHBIMH ITOCOOUSMH, KHUTAMH, JTOCTYITHBIMU
MHCTPYMEHTAMHU M TEXHUYECKUMHU CPEACTBaMHU MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

7. (GopMUpOBaHHE OCHOB SKOJIOTHYECKOTO CO3HAHMS Ha OCHOBE NPU3HAHUS
[IEHHOCTH XHU3HU BO BCEX €& MPOSBICHHUAX M HEOOXOIMMOCTH OTBETCTBEHHOIO, OEpex HOro
OTHOUICHUS K OKpYXaIollel cpese;

8. pa3sBUTHE TOTOBHOCTH K PEIICHHIO TBOPYECKHX 3a7ady, YMEHHS HaXOAWUTh
a/IeKBaTHBIE CHOCOOBI MOBEACHUS M B3aMMOJCHCTBHUS C IMapTHEpaMH BO BpeMs y4eOHOH H
BHEY4YeOHOW AEATENbHOCTH, CIIOCOOHOCTH OLEHHMBATh MPOOJEMHBIC CHUTYallMM ¥ ONEPaTHBHO
NPUHUMATh OTBETCTBCHHBIC pEIICHHWS B PA3IMYHBIX TNPOJYKTHBHBIX BHIAaX JESATEIbHOCTH
(yueOHas OMCKOBO-UCCIIEA0BATENbCKAs, KITyOHAas!, TPOEKTHAs!, KPYXKKOBAas U T. 1. )

MeTanpeaMeTHBIMH PE3yJbTaTaMH OCBOCHHUSI OCHOBHON 00Opa30BaTENbHOM MPOTrpaMMbl
OCHOBHOTO 00IIIeT0 00pa30BaHUsl SBISIOTCS:

1. OBJIQ/ICHUE HABBIKAMHM CaMOCTOSITEJIbHOIO NPUOOPETEHUs] HOBBIX 3HAHMH,
OpraHu3anuy yu4eOHOH! JeSTEeNbHOCTH, IOUCKA CPEACTB €€ OCYIIECTBICHHUS;
2. yYMEHHUE IJIaHUPOBATh IyTHU JOCTUXKEHUs IIeJIeil Ha OCHOBE CaMOCTOSITEIbHOIO

aHaJIM3a YCIOBHHA M CPEACTB MX JIOCTHKEHUS, BBIICIATh AIbTCPHATHBHBIC CITIOCOOBI TOCTHKCHUS
nenu W BHIOMpaTh Haubonee HS(PQPEKTUBHBIN CIMOCOO, OCYIIECTBIATH MO3HABATEIbHYIO
pedICKCUIO B OTHOIICHUH JICHCTBH 110 PEIICHUIO YICOHBIX U TIO3HABATEIBHBIX 3a71a4.

3. YMEHHE TMOHUMATh MPOOJIeMYy, CTaBUTh BOMPOCHI, BBIABUTaTh THIOTE3Y, JaBaTh
OTpesiclieHue TIOHATHSAM, KilacCH(HUIMPOBaTh, CTPYKTYpUPOBATh MaTepHall, MPOBOJIUTH
SKCIIEPUMEHTHI, apryMEHTHUPOBAaTh COOCTBEHHYIO TO3HIHI0, (DOPMYIHpPOBATH BBIBOJALI U
3aKIIOYEHUS;

4, YMEHHE COOTHOCHUTh CBOM JIEUCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH,
OCYIIECTBIISATH KOHTPOJIb CBOCH JICSITEIILHOCTH B MPOIIECCE JOCTHKCHHSI PE3YJIbTaTa, ONPEACIsATh
CrocoObl IEeUCTBUN B paMKaX MpPEUIOKEHHBIX YCIOBUN M TpeOOBaHUIl, KOPPEKTUPOBATh CBOU
JICUCTBUS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTyallueH;

5. dbopMHpOBaHHE U pPa3BUTHE KOMIICTCHTHOCTH B 0O0JIACTH HCIOJb30BaHUS
WHCTPYMCHTOB M TEXHHYECKHX CPEACTB WH(MOPMAIMOHHBIX TEXHOJOTHH (KOMITBIOTEPOB U
MPOrPaMMHOT0 OOecTeueHus1) Kak MHCTPYMEHTAIbHO OCHOBBI Pa3BUTHS KOMMYHUKAaTUBHBIX U
MO3HABATEIIEHBIX YHUBEPCATBHBIX YICOHBIX JICHCTBUI;

6. YMCHHUE CO31aBaTh, IPUMCHATL U Hp606p330BBIBaTL 3HaKN 1 CMUMBOJIbI, MOJICIIN U
CXEMbI U1 PCIICHUA y‘I€6HI>IX 1 MO3HABATCIIbHBIX 3aJ/1a4,
7. YMCHHUEC U3BJICKATH HH(bOpMaHHIO N3 Pa3JIMYHBIX HCTOYHUKOB (BKJ'IIO‘Ia}I cpeacTBa

MaccoBoM HMH(pOpMalKK, KOMIAKT-AMCKM Y4eOHOro Ha3zHaudeHus, pecypchl HWHTepHera),
CBOOOJTHO IOJIB30BAThCS CIIPABOYHOM JTUTEPATypOil, B TOM YHUCIIE U HA 3IEKTPOHHBIX HOCUTENAX,
coOroaaTh HOPMbI HHPOPMALIMOHHOM H30UpaTEeNTbHOCTH, ITUKH;

8. YMEHHME Ha MPAKTUKE II0JIb30BATbCSl OCHOBHBIMHM JIOTUYECKUMH IpHUEMAMH,
MeTOJJaMHU HaOJI0IEHUS, MOJCIUPOBaHMSl, OObSICHEHUS, PEILIEHHUs TPOOJIeM, TPOrHO3UPOBAHUS U
p-;

9. YMEHHME OpPraHM30BBIBATH CBOIO H3Hb B COOTBETCTBUU C NPEJICTABICHUSIMHU O
310pOBOM 00pase KU3HHU, IPaBax U 00A3aHHOCTAX IPaXKJAaHUHA, LIEHHOCTAX OBITHS, KYJIbTYphl U
COIIMATLHOTO B3aNMO/ICHCTBHUS;

10.  ymeHue BBHINONHATH MO3HABaTENIbHBIE U TNPAKTHUECKUE 3a/laHUs, B TOM YHCIE
IIPOEKTHBIE;
11.  ymeHHe CaMOCTOSTENBHO M ApryMEHTHPOBAHHO OLIEHUBATh CBOW JEHCTBHUS U

JENCTBUS OJHOKIIACCHUKOB, COJEP)KAaTeIbHO OOOCHOBBIBAs MPAaBUIBLHOCTh WM OIIMOOYHOCTH
pesyibTarta U crnocoba JeicTBUs, aJeKBATHO OLEHHBATh OOBEKTUBHYIO TPYAHOCTh KaK Mepy
(bakTHYEeCKOro WM MPEeIojlaraéMoro pacxojila PecypcoB Ha peIlleHHE 3aJauyd, a TaKKe CBOU
BO3MO>KHOCTH B IOCTHKEHUU LIEJIN OIIPENETICHHON CII0KHOCTH;

12.  ymenwue pabortath B rpynne — 3ppeKTuBHO COTpYAHHYATh U B3aWMOJICHCTBOBATH
Ha OCHOBE KOOPJIWHAIIMU Pa3IMYHBIX MO3ULUI PU BBIPAOOTKE OOILIETO PELIeHHs B COBMECTHOM
NEeSTeNIbHOCTH; CIIyIIaTh MapTHepa, (GOpMyIUpOBaTb M AapryMEHTUPOBAaTh CBOE MHEHHUE,
KOPPEKTHO OTCTauBaTh CBOK MO3ULUI0 U KOOPAWHUPOBATH €€ C MO3ULMH MapTHEPOB, B TOM
YHClie B CUTYallul CTOJKHOBEHUS MHTEPECOB; MPOJYKTUBHO pa3peliarh KOHMINKTH Ha OCHOBE



ydeTa HMHTEPECOB M TO3UIHUI BCEX €ro y4YacTHUKOB, TMOMCKAa M OLEHKH aJIbTEPHATUBHBIX
Croco00B pa3penIeHus] KOH(IUKTOB.
IIpeameTHbIMU pe3yjbTaTaMu ocBoeHUsT OCHOBHOW 00pa3oBaTeNbHON HPOTrpaMMBI
OCHOBHOT'0 00111er0 00pa30BaHUs ABJISIIOTCA:

1. ¢dopMHpoBaHUE TEPBOHAYAIBHBIX CHCTEMATU3MPOBAHHBIX IPEICTABICHUN O
BEIIECTBAX, HX HPEBPALCHUSIX M MPAKTHUYECKOM IPUMEHEHUHU; OBJIAJEHHUE IOHATUHHBIM
anmapaToM U CUMBOJIMUYECKUM SI3BIKOM XUMUH;

2. OCO3HaHHE OOBEKTUBHO 3HAYUMOCTH OCHOB XHMHUYECKOM HAayKH Kak 00JIacTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, XUMUYECKUX MPEBPAIICHUN OPraHUYEeCKUX M HEOPTaHUYECKHX
BEIIECTB KAaK OCHOBBI MHOTMX SIBJIEHUH JKMBOH UM HEXHUBOM HpUpOAbl; yriiyOieHue
NPECTaBICHUN O MAaTePHATLHOM €IMHCTBE MUPA;

3. OBJIa/ICHUE OCHOBAaMM XMMUYECKOH IPaMOTHOCTHU: CIIOCOOHOCTBIO aHAJIU3UPOBATh
U OOBEKTUBHO OIIEHUBATH )KM3HEHHBIE CUTYAIIMH, CBSI3aHHBIC C XUMHEH, HaBBIKaMU O€3011aCHOTO
oOpalleHus ¢ BeleCTBAMHU, UCIIOIb3YEMbIMU B MIOBCEAHEBHOM JKU3HU; YMEHUEM aHAJIN3UPOBATh
U TUTAHUPOBATh SKOJIOTMYECKH Oe30mMacHOe IOBEeIEHHE B IENAX COepexeHus 370pOBbS U
OKpY’Karollel cpesibl;

4. (dopMUpOBaHHE YMEHUIN YCTaHABIMBAaTh CBA3M MEXAY peajlbHO HaOII0JaeMbIMU
XUMHUYECKUMH SBJICHUSIMU U MTPOLECCAMU, IPOUCXOASIIUMHI B MUKPOMHPE, OOBACHATh PUYHHBI
MHOT00Opa3usi BEUIECTB, 3aBUCHMOCTh HX CBOWCTB OT COCTaBa M CTPOGHHS, a TakKke
3aBUCUMOCTb IPUMEHEHUS BELECTB OT UX CBOMCTB;

5. nproOpeTEeHNs OMbITa UCIIONB30BAHUS PA3IMYHBIX METOJOB M3YYCHHUS BEIIECTB;
HaOJII0IeHUS 32 UX MIPEBPAILEHUSAMHU [P POBEJCHUN HECIOKHBIX XUMHUECKUX IKCIIEPUMEHTOB
C MCIOJIb30BaHUEM JJAOOPATOPHOIr0 000PYI0BAaHUS U PUOOPOB;

6. YMEHHE OKa3bIBaTh IEPBYIO IOMOIIb MPU OTPABICHUSAX, OXKOTaxX M JAPYTUX
TpaBMax, CB3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBaHUEM;
7. OBJIaJICHUE TMpUeMaMu palboThl ¢ HHPOpPMAIMEH XUMUYECKOTO COJACpKAHMUS,

NPEICTaBICHHON B pa3Ho ¢opme (B BHIE TEKCTa, GOpMyI, rpaduKoB, TaOIWYHBIX TAaHHBIX,
cxem, pororpaduii u ap.)

8. CO3/1aHME OCHOBBI JJIsi (POPMHUPOBAHUS MHTEpPECA K PACIIMPEHUIO U YIITYOJICHHIO
XUMHUYECKHX 3HAaHUN M BBIOOpA XMMHUHU KaK MPOGUIBHOTO MpeaMeTa MpH Mepexoje Ha CTYIEHb
cpennero (mosiHOTO) OOIIEero oOpa3oBaHUs, a B JaJbHEHIIEM W B KadecTBe cdepbl cBoe
npodeccuoHaIbHOMN e TeTbHOCTH;

9. (dopMHpOBaHUE TPENCTABICHUH O 3HAYCHUHM XUMHUYECKOW HAYKH B pEIICHUH
COBPEMEHHBIX HKOJIOTHYECKUX MpoOJIeM, B TOM 4YHCIE B NPEAOTBPALICHUH TEXHOTEHHBIX WU
HKOJIOTUYECKUX KaTacTpod.

B coorBerctBun ¢ pexomenpauusaMu muceMa AY JIIIO XMAO - IOrpsr «MPO»
«HCTPYKTUBHO-METOAUYECKOE IIMCbMO 00 opranuzamuu o0pa3oBaTeabHOU
JeSTEIbHOCTH B 0O0Ie00pa30BaTelbHBIX OpraHu3anusax XaHTbl-MaHCHIICKOrO aBTOHOMHOTO
okpyra — FOrper B 2020-2021 yuyebnom romy» B 2020-2021 yueOHOM roay npu H3ydeHHH
npenMera «XuMus» B 9 Kilacce NpeaycMOTpPEHO 3 yaca Ha OpraHu3alyio IMOBTOPEHUs
comepxaHusi 00pa3oBaHHs, OCBOEHHOro oOydaromumucs B 2019-2020 yue6HOM romy B
YCIOBUSAX TUCTaHIUMOHHOrO oOy4deHHMs mo TemaM «llepuonmyeckuil 3akoH M INepHOAHYECKas
cucrtemMa XMMHueckux diemeHToB J[.M. MenneneeBa B cBeTe TEOpPUHM CTPOCHMSI aTOMA.
Xumnueckas cBa3b. CTpoeHHE BelECTBA. THINBI KPUCTANIMYECKUX PEHIETOK» U «XUMHUYECKHE
CBOICTBa OKCUJIOB, KMCIIOT, OCHOBAHUH, COJIel. PacdeTsl M0 XMUMUUECKUM YPAaBHEHUSM).

Conep:xkanue y4eOHOI0 nmpeaMera, Kypca
XUMMUS (9 kaacce)
2 4y B Hen./70 U B rog
IloBTOpEHUE OCHOBHBIX BONPOCOB Kypca 8 kiacca (4 y)
[leprognyecknii 3akOH M TEPUOAMYECKAs CHCTeMa XUMHUYeckux snemeHToB J[.U.
Menneneena B CBETE TEOPHUH CTPOCHHS aToMma.



Xumnueckass  cBsi3b.  Ctpoenwe  BemiectBa.  Tumbl  Kpucramimueckux — pemieTok.
XUMHYeCKHEe CBOMCTBA OKCHIOB, KHcCIOT. OcHoBaHwmii, coneil. PacdueTbl 10 XHMMHYECKHM
YPaBHEHUSIM.

KonTpoabHasi padora Ne 1 1o 0CHOBHBIM BOIPOCAaM XUMHH 8§ Kilacca.

Tema 1.MHuoroo0pa3ue xumudecknx peaxkumii (15 1)

Krnaccudukanys XuMH4eCKUX peakuil: peakiii COeAMHEHUS, Pa3I0KEHHs, 3aMEIICHNUS,
oOMeHa.  OKHCIUTENBbHO-BOCCTAHOBUTENIbHBIE — peakuuu. OKuCINUTENb, BOCCTAaHOBUTEID,
MpOLIECChl  OKUCIEHHUS M BOCCTaHOBJIEHHs. (COCTaBI€HME YPAaBHEHUH OKHUCIUTEIBHO -
BOCCTAHOBUTEJIbHBIX PEAKIHH C TOMOIIBIO0 METO/1a JICKTPOHHOTO OaaHca.

TemnoBeie 3(pPexThl XUMUYECKHX peakUuid. DK30TEPMUYECKHUE U SHIAOTEPMHUECKUE
peakuuu. Tepmoxumuueckue ypaBHeHUs. PacueTsl 10 TEpMOXUMUYECKUM YPaBHEHUSIM.

CkopoCcTh XMMHUYECKUX peakuui. PakTopbl, BIMSIOIIAE HAa CKOPOCTbh XHMHYECKTX
peaKuui. [TepBoHauaibHOE MPEACTABICHUE O KaTalIU3eE.

O6patumsie peakiuu. [IoHATHE 0 XUMUYECKOM PaBHOBECHH.

XUMHUYECKHE PEAKIMU B BOJHBIX PAcTBOpax. DJIEKTPOIMUTHI U HEIIEKTPOIUTHI. VOHBI.
Karvonsl n annonsl. ['uaparHast Teopust pacTBOPOB. DINEKTPOJUTUYECKAS JIUCCOLUALMS KUCIOT,
ocHoBaHUM M coisieil. Cinabple U cuibHbIE AMEeKTposuThl. CreneHs auccouuranuu. CreneHb
quccouuanuu. Peakiuum MOHHOTO OOMeHa. YCJIOBHS TEUYEHHs] peakluid MOHHOro oOMeHa /0
KOHIIa. XMMHYECKHME CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCIWHEHUN B CBETE
MPEJICTaBICHU 00 AIIEKTPOIUTUYECKONW UCCOLMALMU U OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakuuit. [lonsTre 0 rMApPOIN3E COJIEH.

JdeMmoncTpanum:

[IpuMepsl 9K30- ¥ SHIOTEPMUYECKUX PEAKIIUH.

B3aumopeiictTBue LHMHKAa € COJSHOM MW YKCYCHOM KuciIoTOoW. BzammonelictBue
IPaHyJIMPOBAHHOIO IIUHKA ¥ LIMHKOBOM MBLIM C COJITHON KUCIIOTOM.

BaumoneiictBue oxcuna meau (II) ¢ cepHoit kKuCIOTON pa3HON KOHIEHTpALUU MPH
Pa3HbIX TeMIEpaTypax.

['openue yris B KOHLIEGHTPUPOBAHHOM a30THOU KHUCIIOTE.

I'openue cepsl B pacIuiaBiIC€HHOM CEIUTPE.

HcnbiTanue pacTBOPOB BELLECTB HA AIEKTPUUECKYIO TPOBOIUMOCTb.

JIBU>KEHHE HOHOB B AJIEKTPUYECKOM II0JIE.

IIpakTnyeckas padora Ne 1 «/3yueHue BIMSAHUSA YCIOBHM IPOBENCHUS XUMHUYECKOU
peaKIuu Ha €€ CKOPOCThY.

IIpakTuyeckasi padora Ne 2 «PemieHne 3KcriepuMeHTalbHBIX 3a1a4 1o Teme «CBolcTBa
KHCJIOT, OCHOBAaHHUH U COJIEU KaK JIEKTPOIUTOBY.

Kontpoabnass padora Ne 2 no temam «Knaccupukanuss XMMHUYECKUX peakUui» U
«ONEKTPOIIUTUYECKAS TUCCOLHALIHSI.

Tema 2. Muorooopasue Bemects (39 4)

Hemerannel. Tanorensl. IlonokeHne B NEpPUOAMYECKON CHUCTEME XMMHMUYECKHUX
JJIEMEHTOB, CTpO€HHE HX aToMoB. Haxoxnenuwe B mpupoge. PU3MYECKHME U XUMHUYECKHE
CcBOMCTBa TanmoreHoB. IlomydeHue u npuMeHeHHWe ranoreHoB. Xiop. Pusznueckue u
XUMHYECKHE cBOMCTBa Xxjopa. IIpumenenue xmopa. XnopoBonopoa. Pusznueckue CBOICTBA.
[Tonyuenne. ConsHHas kucinota u e€ conu. KauecTBeHHas peakuus Ha XJIOPHJI-HOHBI.
PacrnioznaBanue xJ10pua0B, OpOMHUIOB, HOIUIOB.

Kucnopon u cepa. [Tonoxkenue kucnopoaa u cepol B [ICXI, cTpoeHne ux aToOMOB.
Cepa. Amnorponus cepsl. PU3NUeCKue U XMMHUYECKHE cBoMcTBa. HaxoxkneHue B npupope.
[Tpumenenne cepsl. CepoBoaopon. CepoBojoponHas KuciaoTa M ee cond. KadecTBeHHas
peakims Ha cyiab@uu-uoHsl. Oxcun cepbl (IV). dusnueckue M XUMHUYECKHE CBOICTBA.
[Ipumenenne. CepHucrass Kuciaotra W ee coiau. KadecTBeHHass peakiusi Ha Cyab()HUT-HOHBL
Oxcun ceppr (VI). Cepnas xkucnora. XuUMHYECKHE CBOWCTBa pa30aBICHHOW U
KOHLEHTPUPOBAaHHOM cepHOl kucinoTel. KauecTBeHHass peakuus Ha Cylb(aT-HOHBL
XHUMHYECKUE PEAKIINY, JIEKAIINE B OCHOBE IIOJYyYEHHUS CEPHON KUCIIOTHI B ITPOMBIIIJIEHHOCTH.
[IpuMeHeHne cepHOMl KHCTIOTBHI.

Azot u pocdop. ITonoxenune azora u pocdopa B IICX3, crpoeHne ux aromoB. A30T,
¢u3nueckue W XHMHUYECKHE CBOMCTBA, MojiyueHHe U mnpuMeHeHue. KpyroBopor aszota B



npupoje. AMMuUak: (Gpu3nuecKkue U XMMUYECKUE CBOMCTBA, MojydeHue u npumenenue. Comau
aMMOHUs. A30THasi KUCIOTa M €€ CBOMCTBA. OKHCIUTENbHBIE CBONCTBA a30THOM KHCIIOTHI.
[TonydyeHne a30THOM KUCIOTHI B jaboparopuu. XMUMHUUYECKHUE pEaKLUH, JIEKAIIUE B OCHOBE
MOJIyYEHUsI a30THOM KHCIJIOThl B MPOMBINLIEHHOCTH. [IpuMeHeHne a3oTHOM kuciotel. Conu
a30THOM KHUCJIOTHI M UX MPUMEHEHHUE. A30THbIE y100pEHUSI.

®dochop. Amrorporust pochopa. dusmdyeckue M XUMHUYESCKHE CBOMCTBA Qocdopa.
Oxcun dochopa (V). Oprodochophnas kucnora u ee conu. DochopHbie y10OpeHHUs..

VYrnepon u kpemuuil. [lonoxenne yriaepona u kpemuus B [ICXD, ctpoeHue ux aToMoB.
VYranepon. Amnorponus yriaepoaa. dusmueckue M XMMUYECKHE CBOMCTBA yriaepoja.
AncopOuus. YrapHblii Ta3, CBOWCTBA W (DU3MONIOTMYECKOE JCHCTBHE HAa OpPTraHU3M.
YTraekucnslii Ta3. YrojapHas KACIOTa U ee coiu. KauecTBeHHbIe peakliy Ha KapOOHAT-HOHBI.
Kpyrosopor yriepona B npupone. Opranudeckue COeIMHEHHs YIiIepoaa.

Kpemnuii. Oxcun kpemuus (4). Kpemuuesas kuciora u ee conu. Cmexno. Llemenm.

Meramnel. [lonoxenue metamwioB B [ICXD J.M.MenzaeneeBa, CTpO€HHE UX aTOMOB.
Meraunueckas cBsi3b. DPU3MYECKUE CBOWCTBA METAJIOB. Pl aKTHUBHOCTH METAJLIOB.
XuMuyeckue cBoiicTBa MeTayuioB. O6mmue crnocoOsl moaydeHus: MeTaioB. CIuiaBbl METaJIOB.

[llenounsle Metaibl. llojokeHWE IIENOYHBIX METAJIOB B IEPUOJUYECKON CHCTEME,
cTpoeHue ux aromoB. Haxoxaenwe B npupoge. MarHuil v Kanblui, MX BaKHEHIINE
coearHeHUs. JKecTKOCTh BOABI M CIIOCOOBI €€ YCTpaHCHHUS.

Amomunuii. [lonoxxeHne antOMUHMS B IEPUOJIUYECKON CUCTEME, CTPOCHUE €ro aroMa.
Haxoxnenune B mpupoge. @u3nuecKkue U XUMHUECKHE CBOWCTBA aTIOMHHHA. AM(OTEPHOCTH
OKCHJIA ¥ TUJIPOKCUJA AITFOMUHUSA.

Keneszo. Ilomoxenue xeine3a B INEPUOJUYECKONW CHCTEME, CTPOCHHME €ro aToMa.
Haxoxnenue B mnpupone. Pusnyeckue M XUMUYECKHE CBOWCTBA Keneza. Baxueniuue
COEMHEHUS XKene3a: OKCUIbl, ruipokcuabl U conu xenesa (1) u xenesa (II1). KauectBenHble
peakLu Ha UOHBI.

JdemMoHcTpaumMu:

®u3nuecKue CBOICTBA TAJIOT€HOB.

[TosryueHue XJI0poBOIOPO/Ia U PACTBOPEHUE €TI0 B BOJIE.

AnnotponHsie Moaudukanyu cepsl. OOpa3ibl IPUPOAHBIX CYIb()UIOB U CYIb(ATOB.

[TonyueHne amMMmuaka U €ro pacTBopeHue B Boje. O3HakomiieHHE ¢ oOpa3uamu
IPUPOIHBIX HUTPATOB, (pocdaToB

Mogenu KpuCTaUIMUECKUX PEIIETOK anmas3a W rpadura. 3HAKOMCTBO € OOpaslaMu
MIPUPOJHBIX KAPOOHATOB U CHUITMKATOB

3HaKOMCTBO ¢ oOOpa3laMu BaXXHEHIIMX COEIUHEHUM HATpHs, Kaius, MNPUPOIAHBIX

COCIMHEHUIN KaJblUs, pyJaMH JKeJe3a, COCIUHEHUSAMHU aIIOMHUHMS. B3anMopeiictue
IIEJIOYHBIX, IIEJIOYHO3EMEIbHBIX METANIOB U allOMMHMSI ¢ BOJoW. C)KMraHue »xenesa B
KHCJIOPOJIE U XJIOPE.

IIpakTnueckas padora 3. «[lomyuyeHue cossiHON KHUCIOTHI U U3YUYEHUE €€ CBOUCTBY.

IIpakTnyeckas padora 4. PemeHne dKkciepuMeHTANIBHBIX 3a1a4 o Teme « Kucnopon n
cepa»

IIpakTnyeckas padora S.IlonydeHrne amMMuaka U U3y4€HUE €TO CBOMCTB.

IIpakTuyeckass padora 6. Ilonyuenue oxcuna yriepoaa (IV) u3ydeHue ero CBOMCTB.
Pacno3naBanue kapOOHATOB.

IIpakTuyeckasi padora 7. Pemenne skCiepuMEHTAIIBHBIX 331249 110 TeMe « MeTauibl 1
UX COEIMHEHUS»

KonTtpoabnas padora Ne 3 o reme «Hemeramnbi.

KonTtpouabsnas pa6ora Ne 4 no reme «MeTayas»

Tema 3.KpaTkuii 0030p BazkHeiuX opranndeckux Bemects (12 )

ITpenmer opranuueckoil xumuu. HeopraHuueckue M OpPraHUYECKHE COCIUHEHUS.
VYrnepon — ocHoBa xku3HU Ha 3emiie. OCOOEHHOCTH CTPOEHHSI aTOMa YIiiepoJia B OpraHu4ecKux
COEIUHEHUSIX.

Yraesogoponsl. IIpeaensHbie yriaeBogopoabl. MeraH, 3TaH, MpONaH — MPOCTEHIIne
NPEJICTaBUTENIN TPEJEeNbHBIX YIIeBoA0opoJoB. CTpyKTypHbIE (OPMYJIBI YIIEBOAOPOIOB.
l'omosiornyueckuii psig ONpeneabHbIX yriaeBoaopoaoB. ['omonorn. OU3NYecKrue U XUMHUYECKHE



CBOWCTBA NPEACIBbHBIX YIIIEBOAOPOAOB. Peakuuu ropeHus u 3amenieHus. HaxoxzaeHue B
MPpUPOE MPEACIbHBIX YIIIeBOAOPOAO0B. [[puMeHeHrne MeTaHa.

HenpenenbHbie yriaeBogopoAbl. DTUICHOBBIM psiJi HEMpPENETbHBIX YIIE€BOIOPOIOB.
Otnnen. Ouzndeckre U XUMUYECKHE CBOMCTBA dTUJICHA.

ALIETUJICHOBBIN psAJl HEMPEEIbHBIX yIIeBOAOPOA0B. AnieTuineH. CBOICTBA alleTHIICHA.
[Ipumenenue areTuneHa.

IIpousBonubie  yrieBoaopoaoB. Kparkuii 0030p OpraHMYECKUX COEIUHEHUI:
OJIHOATOMHBIC CITUPTHI, KapOOHOBBIE KHCJIOTHI, CJOXXHBIC OS(PHUPBI, JKHUPBI, YIIEBOIBI,
aMUHOKHCIIOTHI, Oeku. Ponbs 6eKOB B opranusme.

[ToHsiTHE O BBICOKOMOJICKYJISIPHBIX BeliecTBax. CTpyKTypa MOJMMEPOB: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MojuMepu3auuu. I[lonudTuiieH, NOIUMIpPONUIIEH,
MOJMBUHUIIXJIOPHUI.

JdemoHcTpaumuu:

Mopaenu MOJEKyJl OpraHMYeCKuX CoeAuHEHU. ['opeHue yrieBoJopoJIoB U
oOHapyKeHHe TPOAYKTOB HX TopeHus. KadecTBeHHass peakiusi Ha dTwieH. [lomydeHue
JTHJICHA.

PacTBOpenue atriioBoro cnupra B Boze. PacTBopeHue riauuepruHa B BOJE.

[lonyuenne u cBOMCTBA YKCYCHOM KuCIOTHL. McciienoBaHue CBOWCTB —JKHUPOB:
pacTBOPUMOCTH B BOJIE U OPTaHUUYECKUX PACTBOPUTEIISX.

KauecTBeHHbIE peakliMM Ha IJIFOKO3Y U Kpaxmail.

O3nakomiieHMe ¢ oOpasmamMu M3JACNIMA W3 TOJMATWICHA, TOJUIIPOIHIICHA,

MOJTMBUHUIXJIOpHUA.
HToroBasi kKOHTpoOJILHAsSI padoTa 3a Kypc XuMuM 9 kiiacca

Me:knpeamMeTHbIe CBS3H

Peanunzanus MexXnpeIMeTHbIX CBSI3€H MpU M3y4EeHUHM XUMHUH B 9 Ki1acce OCyIECTBIAETCS
Yepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATUH, TaK U TOHATHH,
SBJISIIOIIMXCSI CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOTO [IUKIIA.

OOme ecTecTBEeHHO-HAYYHBIC TOHSTHS: HAyYHBIH (PaKkT, THIOTE3a, 3aKOH, TEopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus, MEpUOJUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTUSI, MAaTEPHAIIbI.

dusmnka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJI, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsl, M[POBOJHUKH, TOJIYIPOBOJHUKH,
JUBJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJO, 00bEM, arperaTHOe COCTOSIHHME BEIIEeCTBa, Ias,
pacTBOp, pacTBOPUMOCTb, KpPUCTAIIMYECKAss pEIIETKa, CIUIaBbl, (U3MYECKHE BEIMYUHBI,
€AMHMILIBI U3MEPEHUS, KOCMUUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoNHIIE.

buonorus: ¢orocunres, npixanue, 6mocdepa, F3KOCUCTEMA, MHUHEpAIbHbIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIE BEIIECTBA.

l'eorpadus: armocdepa, rumpocdepa, MUHEpanbl, TOPHBIE TMOPOJbI, IOJE3HBIE
UCKOIIaeMble, TOITUBO, BOJIHBIE PECYPCHI.

BbinosiHeHHe IpaKTHYeCKUX padoT

[Ipu npoBeaeHNH NMPAKTUYECKON paObOThI KaX/IbIil €€ 3Tall BHIIOJHAETCS 00ydaromuMucs
¢ 3IIP BmecTe ¢ yduTeseM U MOJ €ro pykoBojaAcTBOM. Ha nocke 00s3aTeIbHO BBIBEIIMBAIOTCS
IpaBWiia TEXHUKH O€30MacHOCTH, COOTBETCTBYIOIIME JaHHOMY BHAY paboOThl, JaeTcs
npaBUWiIbHAsA 3anUCh (OPMYI M YKaszbIBaeTcs Leb MpoBefeHus padoTsl. [Ipu HeoOxoaumocTu
JAaeTCsl BU3YaIbHBIM aTOPUTM BBIINOJHEHHUS 3aJaHusl. OTO CIIOCOOCTBYET OCO3HAHUIO
00yYaroImKUMUCS BBITIOIHIEMBIX IEHCTBHI U TOJTYYEHHOTO pe3yibTaTa.

KoHTposibHO-U3MepHTe/IbHbIEe MaTePHAJIbI 10 XUMHUH

Jlyia opraHu3aluy MPOBEPKH, ydyeTa M KOHTPOJIA 3HAHMM O0yYarolMXCsl MO MpEeAMETY
IPEIYyCMOTPEHBl KOHTpPOJIbHBIE pPalbOThI, CaMOCTOSATENbHbIE pabOThI, 3aueThl, MPAKTUYECKUE
paboTsel, TectupoBaHue. OTHUM U3 METOAOB KOHTPOJIS PE3ylbTaTOB 00yueHHsI 00ydaroIuxcs ¢
3IIP sBnsercs METOA TOJIMBApPUATUBHOIO JKCIPECC-TECTUPOBAHUS C KOHCTPYHPYEMBIMU
orBeTaMU. Ero oTIMUMUTENBHBIMH YEpPTaMM SIBISIOTCA OINEPaTHUBHOCTh, BBICOKAs CTENEHb



WH/IMBUYyalIM3alluy 3HAaHUHM, CPAaBHUTEIBHO Majble 3aTpaThl BPEMEHH W TpyAa Ha MPOBEPKY
OTBETOB OOYYAFOIIINXCS.

Hns obyuarommxcst ¢ 3IIP Bo3MOXHO wu3MeHeHHE (HOPMYIMPOBKH 3aJaHUN  Ha
«TIOIIarOBYIOY, aslanTarys IpeaIaraeMoro o0yyaroemMycs TECTOBOTO
(KOHTPOJILHOOIICHOYHOT'0) MaTepHaja: MCIOJb30BaHHE YCTHBIX M IMHUCHBMEHHBIX WHCTPYKLHUH,
YIIPOIIEHHE JUIMHHBIX CIIOKHBIX (DOPMYINPOBOK HHCTPYKILUH, pEIICHNE C ONOPOI Ha aIrOpPHUTM,
o0pa3ell, UCIOJIb30BaHUE CIPABOYHON HHPOPMALIUH.

INDIAHUPYEMBIE  PE3VIIBTATBI OCBOEHMA VYEBHOI'O IIPE/IMETA
«XUMIA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUMA

B nenom pesynbrarel ocBoeHus odydaromumucs ¢ 3I1P ydgeOHoro mpenmera «Xumusi»
COBIAJAIOT C pe3ynbTaTamu paboueil mporpaMMbl OCHOBHOTO o01iero oopazoBanus. Haubonee
3HAYUMBIMU SIBIISIOTCS:

JIMYHOCTHBIE PE3VIJIBTATDI:

MOTHBAIMS K OOYYEHHIO U LieJIeHAPaBIeHHONW T03HABATEIbHOM 1€ATEIbHOCTH;

YCTAaHOBKA HAa OCMBICJIEHHE JIMYHOIO OIbITa, HAOMIOAEHUM 3a XUMHUYECKUMHU
JKCIIEPUMEHTAMU;

OpHMEHTAlMs Ha MpaBWJIa MHIUBHUYaIbHOIO U KOJJIEKTUBHOIO 0€30M1aCHOIr0 MOBEICHMS
IIPU B3aMMOJICHCTBUM C XUMUYECKMMH BELIECTBAMU U COCTMHECHUAMMU;

IPaKTUYEeCKOe u3yueHue npodeccuil u Tpyna pasiidyHoOro poja, B TOM YHCJIE Ha OCHOBE
IPUMEHEHHUS N3Y4aeMOTro IIPEIMETHOIO 3HaHUA (HanpuMmep, 1a00paHT XMMHUYECKOI0 aHalIn3a);

YBa)XKEHHE K TPYAY U pe3yibTaTaM TPYIOBOU AEATEIbHOCTH; TOTOBHOCTh K OCO3HAHHOMY
IOCTPOCHHUIO  JalbHEHIEH  WHAMBHIYalNbHOM  TpaeKTOpWHM OO0pa3oBaHMsS Ha  OCHOBE
OPUEHTHUPOBKM B MHUpe mnpodeccuil M Npo(ecCHOHANBHBIX MNPEANOYTEeHHH, YBaXHTEIbHOIO
OTHOILIEHHUS K TPYLY;

OCO3HaHME CBOETO IMOBEIEHUS C TOYKH 3PEHUS ONACHOCTH WM 0E€30HacHOCTH s ceOs
WU I OKPY’KAFOIIMX;

OCHOBBI  JKOJIOTMYECKOW KYJIBTYPbI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO  MBIIUIEHUS, NPUOOPETEHHE OINbITa 3KOJOTMYECKHM OPHEHTHPOBAHHOMN
MIPAKTUYECKOU NEATEIbHOCTH B JKU3HEHHBIX CUTYalUsX;

OCO3HaHUE IOCJIEJCTBUI U HENpUSITHE BPEIHBIX NMPUBbIUEK (YHOTPEOJIEHUS aIKOTOJId,
HapKOTHKOB, KYpeHHsI) U UHBIX (GOpM Bpena sl (pU3MUECKOro U MCUXUUYECKOTO 3/J0POBbS;

IIPUHATHE PELICHUN B XU3HEHHOM CHUTyallud HAa OCHOBE IIEPEHOCA MOJYYEHHBIX B XOJE
00y4yeHMsI 3HAHUH B aKTyaJIbHYIO CUTYallUIO, BOCIIOJIHATh 1e(UIMT UH(POPMALINH;

TOTOBHOCTh OTOMpaTh W HCHOJb30BaTh HYXHYIO HH(OPMALMIO B COOTBETCTBUU C
KOHTEKCTOM JKU3HECHHOU CUTYyalUU.

METAIIPE/IMETHBIE PE3VJIbTATDI

Ogi1ajeHne YHMBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

BBISBJIATH IPUYMHBI U CIEACTBUS IPOCTBIX XMMHUYECKUX SIBJICHU;

OCYILIECTBIIAITh CpaBHEHHE, KiIacCH(UKAIMIO XHUMHUYECKUX BEUIECTB MO 3aJaHHBIM
OCHOBAHUSIM U KPUTEPUAM /ISl yKa3aHHBIX JIOTUUECKUX ONEPALINN;

CTPOUTBH JIOTHUECKOE CYKICHHE II0CiIe IPEIBApUTENbHOIO aHalN3a, BKIIOYAIOLIEE
YCTaHOBJIEHHE IPUUYUHHO-CIIEACTBEHHBIX CBA3EH;

BBISBJIATH  JepUUUTHl  HMHGOpPMALMK, JAaHHBIX, HEOOXOAMMBIX JUISl  pEIICHUS
MIOCTaBJIEHHOW 3aJ1auu; MpeoOpa3oBbIBaTh MH(POPMALIMIO U3 OJHOTO BHJA B JIpyroil (Tabmuily B
TEKCT U 1p.);

co3JlaBaTh, MPUMEHATh M NMPEOOpPa30BbIBATh 3HAKM M CHMBOJIBI, MOJEIH U CXEMBI JUIS
pelieHus: yueOHbIX U [T03HABATEIbHBIX 33/1a4 C TOMOIIBIO MEarora;

C IOMOUIBbIO IE€Jarora MpoOBOJUTh XMMHUYECKHUH OIBIT, HECIOXHBIA JKCIIEPUMEHT, IS
YCTAaHOBJIEHHUSI OCOOEHHOCTEl O00BeKTa M3y4YeHUs, NPUUYMHHO-CIEJACTBEHHbIX CBSI3ed U
3aBUCHMOCTEH 00BEKTOB MEXIY COOOI;



C MOMOIIBIO TeJjarora Wi caMOCTOSTENbHO (OpMYIHpPOBaTh 00OOIIEHUS U BHIBOJIBI IO
pe3yibTaTaM MPOBEICHHOTO HAOIIOEHHUS, OIIBITA;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE XUMUYECKUX ITPOLIECCOB U UX MOCIEICTBUS;

UCKaThb WM OTOMpaTh HHGOPMALMIO WIM JaHHbIE W3 HCTOYHMKOB C YYETOM
NpeUIOKEHHON y4eOHO! 3a1a4l U 3aJaHHBIX KPUTEPUEB.

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMUA KOMMYHUKATHBHBIMHU AeHCTBUSMMU:

OpraHM30BBIBATH y4yeOHOE B3aMMOJEWCTBHE B Tpymme (OomnpeaensTh oO0IIue Ielu,
pacnpenensiaTh POy, JOroBapuBaThCs APYT € APYroOM U T. 11.).

C TIOMOIIIBIO TI€/Iarora WM CaMOCTOSITENIbHO COCTABIISATh YCTHBIE U MHUCbMEHHBIE TEKCTHI C
MCII0JIb30BaHUEM WIIIIOCTPATUBHBIX MAaTEPUAJIOB JUIsl BHICTYIIJICHUS MEpE ayAUTOPUEH;

OpPraHM30BBIBATH Y4E€OHOE COTPYJHUYECTBO M COBMECTHYIO JEATEIbHOCTh C YUUTENEM U
CBEpPCTHUKAMU;

paboTaTh HMHAMBHUIYaTbHO M B TIpYyMNe: HAXOAUTh oOlIee pelieHHe W pa3pelaThb
KOH(JIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIUI U y4eTa HHTEPECOB;

(dbopMynupoBaTh, apryMEeHTHPOBATh U OTCTaUBATh CBOE MHEHUE;

OLICHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIMI NPOAYKT, NMPUHUMATh W pa3ieisaTh
OTBETCTBEHHOCTbH U MPOSBIISATH TOTOBHOCTH K MPEIOCTABICHUIO OTUYETA MEePE/] IPYIIOK.

OgyajeHne yHMBEPCAJIbHBIMH Y4€OHBIMH PeryJsiTHBHBIMU ACHCTBUAMM:

oOHapyxuBaTh W (OPMYIUPOBATh Y4eOHYIO MpOOIEeMy, ONPEACATh ILeiNb y4eOHOMH
JESATEIILHOCTH;

BJIa/IETh OCHOBAMU CAMOKOHTPOJISl, CAMOOLICHKH, IPUHATUS PELIEHUI U OCYLIECTBIICHUS
OCO3HAHHOI'0 BBIOOPA B y4eOHOM U MO3HABATEIbHOMN 1EATEIbHOCTH;

COOTHOCUTbH CBOU JIEUCTBUS C IUIAHUPYEMBIMH PE3yJbTaTaMH, OCYILIECTBISATh KOHTPOJIb
CBOEH JIEATENILHOCTU B IPOLIECCE JOCTHKEHUS pe3yibTara, ONpeAessaTh CocoObl NecTBUM B
paMKax TMpeUIOKEHHBIX YCIOBUH W TpeOOBaHUM, KOPPEKTUPOBAaTh CBOM JCWCTBUS B
COOTBETCTBUU C U3MEHSIIOIIEHCS CUTyallueH;

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYyallU U IpeJylaraTh IJIaH €€ U3MEHEHNUS;

IPEIBUAETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH pellIeHUH yueOHOI 3a1auu;

MOHUMAaTh MPUYUHBI, MO KOTOPHIM HE OBbUI JOCTUTHYT TpeOyeMblil pe3yibTar
JESATEIIBHOCTH,

OTIpeIeNsATh NO3UTUBHBIE U3MEHEHUS 1 HallpaBJIeHUs, TpeOyroIue JalbHene padoTsl;

OCO3HAaHHO OTHOCHUTBCS K JPYTOMY YEJIOBEKY, €TO MHEHHUIO.

INPEAMETHBIE PE3VIJIBTATDI

B cocraBe nmpeaMeTHBIX pe3y/bTATOB IO OCBOCHUIO 00513aTeJILHOIO COJAEPKAHUS,
YCTAHOBJICHHOTO JaHHOW NMPUMePHOH padodei MPOrpaMmoi, BbIICISIOT:

Hay4yHbl€ 3HAHUS, YMEHHUS M CHOCOObI JeicTBui, crneunduueckue s y4eOHOTO
npeaMera «XHUMHUs», BUIBL AEATEIBHOCTH 10 MOJYYEHUI0 HOBOTO 3HAHMs, €70 UHTEPIPETALINH,
peoOpa30BaHUIO ¥ MPUMEHEHHUIO B PA3IMUHbIX YUEOHBIX U HOBBIX CUTYaIHsX:

* NIPEACTABICHUE O 3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUM IIPUPO/IBI, TOHUMAHUE
OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHMYECKOM HAyKM Kak o00JIaCTU COBPEMEHHOTO
€CTEeCTBO3HAHHUS, KOMIIOHEHTa OOIIeH KyNbTyphl M MPAKTUYECKOH NEATETHbHOCTH YeJIOBEKa B
YCIIOBUSIX COBPEMEHHOro OOlIecTBa; MOHMMAHHUE MECTa XUMHUHU Cpelu JIPYIHMX €CTECTBEHHBIX
HayK,

* BJIAJICHUE OCHOBAMM IOHATUMHOTO amnmapara U CHMBOJIMYECKOIO S3bIKa XUMHUHU IS
cocTtaByieHUs] (OPMYJT HEOPraHUYECKHX BEIIECTB, YPAaBHEHUH XMMHUYECKUX peakUuil (¢ omopoi
Ha aJrOpUTM Y4eOHBIX eHCTBUN); BIaJieHne ocHoBaMH xuMuueckoil HomeHknarypsl (IUPAC u
TPUBHMAJBHON) W yMEHHE HCIIONIb30BaTh €€ Ui pelleHHs yueOHO-TIO3HABaTeNbHBIX 3a/ad C
MOMOUIbIO YYHUTEIN; YMEHHE HCIIOJIb30BaTh MOJAETH MJii OOBSCHEHUS CTPOCHUS aTOMOB U
MOJIEKYJI II0 AJITOPUTMY C OIIOPOU HA OIIPENECIICHNUS,

* MPEACTABICHUE O CUCTEME XHMHMYECKUX 3HAHUUM M YMEHHE C TMOMOUIBIO YUHTENS
[IPUMEHATH CUCTEMY XMMHUYECKUX 3HAHUH JUIs YCTAHOBJICHHS B3aUMOCBSA3EH MEXKY U3YyYEHHBIM



MaTepHajJoM U MpH TOJIYYEHUH HOBBIX 3HAHUHM, a TakKe B IMPOIECCE BBINOJIHEHUS Y4EOHBIX
3aJjaHUi ¥ 1IpH paboTe C UCTOYHUKAMH XMMUYECKOH MH(OpMAIK, KOTOPask BKIKOYAET:

BAKHEHIINE XUMUYECKUE MOHATHS: XUMUUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa, BELIECTBO,
IIPOCTOE U CJI0KHOE BELIECTBO, OMHOPOAHASI U HEOAHOPOIHAS CMECh, OTHOCUTEIbHBIE ATOMHAS U
MOJIEKYJISIpHAsi Macchl, KOJMYECTBO BEILLECTBA, MOJb, MOJISIpHAs Macca, MOJISIPHBIM 00beM,
OKCHJI, KUCJIOTa, OCHOBaHHE, COJIb (CpeAHsAsA), XUMHUYECKas PEAKIMs, PEaKIUH COCIUHEHMS,
PEaKIUU PA3IOKCHUS, PEAKIIUU 3aMEIICHHs, PEakiuu OOMEHa, TEIUIOBOM 3(PQeKT peaxiuw,
9K30- M DHAOTEPMHUYECKHE pPEaKLUUU, PacTBOpP, MaccoBas OIS XUMHYECKOrO 3JIEMEHTa B
COCIMHEHUH, MAacCOBasl J0JIsl U MIPOLIEHTHAs! KOHILIEHTpAIUs BEIIECTBA B PACTBOPE, AAPO aTroMma,
JJIEKTPUUYECKUI CJIOM aroma, aTroMHas OpOMTalb, PaJUyC AaTOMa, BAJEHTHOCTb, CTEIECHb
OKHUCIJICHHS, XHUMHYECKas CBS3b, JJIEKTPOOTPULATENBHOCTh, TMOJSPHAas M  HENoJspHas
KOBQJICHTHAs CBSI3b, MIOHHAS CBSI3b, METAININUECKAs CBA3b, KPUCTAJUINYECKAs pelleTKa (aToMHas,
MOHHAsl, METAJUIMYECKAsl, MOJIEKYJISIpHAsl), UOH, KATUOH, aHUOH, 3JIEKTPOIUT U HE AIEKTPOJIUT,
NIEKTPOJIUTHYECKAs  JUCCOLMALMsA,  peakuMu  MOHHOIO  OOMEHa,  OKHUCJIMTEIbHO-
BOCCTAHOBUTENIbHBIE PEAKLIUU, OKUCIUTEIb U BOCCTAHOBUTEINb, OKMCIEHUE U BOCCTAHOBIICHUE,
JIEKTPOJIM3, XMUMHYECKOe paBHOBecHE, OOpaTHMble M HeOOpaTHMble pEakLUH, CKOPOCTb
XUMHUYECKON peaKIuy, KaTalinu3aTrop, rnpeaenabHo pomyctumas konueHrpanus (II1K), kopposus
METAJIJIOB, CIUIABBI;

OCHOBOIIOJIararolye 3aKOHbl XMMUU: 3aKOH COXpaHEeHUs Macchl, [leproandeckuil 3akoH
J1. . MenneneeBa, 3aKOH IIOCTOSHCTBA COCTaBa, 3aKOH ABOrajpo;

TEOpPUU XMMHMH: AaTOMHO-MOJIEKYJISIpHAsi TEOpHUs, TEOPHUs  BIEKTPOIUTHUECKON
JUCCOLMALMM, a TaKXKe IPEICTaBICHHUs O HaydyHbIX METOAAX II03HAHHA, B TOM YHUCIE
OKCIEPUMEHTAJIbHBIX U TEOPETUYECKMX METOAAX HCCIIEIOBAaHUS BELIECTB U M3yYCHUS
XUMHYECKHUX PEaKIIN;

* IPEACTaBICHUE O MEPUOANYECKON 3aBUCUMOCTU CBOMCTB XMUMHYECKMX 3JIEMEHTOB
(panuyc aTtoma, 3JIEKTPOOTPHULATENBHOCTD), MPOCTBIX U CIOXHBIX BEHIECTB OT IOJIOKEHUS
aneMeHToB B Ilepuoanueckoil cucteme (B MajblX IEpUOJaX M TIVIABHBIX MOArpYIIax) M
JJIEKTPOHHOTO CTPOEHUS aTroMa; YMEHHE OOBSICHATh CBS3b IIOJOXKEHUS »JJIEMEHTa B
[lepuoanueckoil cucTeMe C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMMUYECKHUX
3JIEMEHTOB (COCTaB M 3apsiz si/ipa, 00Iee YUCIO 3JIEKTPOHOB), PAcIpeeIEeHUEM IEKTPOHOB IO
OHEPreTUUECKUM YpPOBHSIM aTOMOB THEpPBBIX TpeX MEpPUOJIOB, Kalusg M  KaJbLus;
KJaccu(UIUpoBaTh XMMUYECKHE BJIEMEHTHI C ONOpPOil Ha ompenesreHus] (PU3MUECKOro CMbICIa
M (PPOBBIX TAHHBIX IEPUOTUUECKON TAOIHIIBI;

* yMeHHME KJIacCU(UIMPOBATH XUMHUYECKHE HJIEMEHThI, HEOPraHWYECKHE BEIeCTBA U
XUMHYECKHE PEaKIMU C OMOPOH Ha CXEMbl; ONPENENSITh BAJIEHTHOCTh M CTENEHb OKHCIIEHUS
XUMHYECKHX DJIEMEHTOB, BHUJ XMMHUYECKOM CBA3M W THUIl KPHUCTAUIMYECKOW CTPYKTYphl B
COCIMHEHUAX, 3apsJl MOHA, XapakTep Cpeasl B BOAHBIX pPACTBOPAaX BELIECTB (KUCIOT,
OCHOBAHHUI ), OKUCIUTENh U BOCCTAHOBUTEJIb MO AJITOPUTMY YUEOHBIX JeHCTBUI;

* YMEHHME XapaKTepU30BaTh C OMOPOM Ha cxeMy (U3NYEeCKHMe U XMMHUYECKHE CBOWCTBA
IPOCTHIX BELIECTB (KHCIOPOJ, 030H, BOAOPOJ, rpaduT, aimMa3, KpeMHHH, a3oT, docdop, cepa,
XJIOp, HATPU, KAJIUA, MarHui, KaJblUN, aTFOMUHUM, KEJI€30) U CII0KHBIX BEIIECTB, B TOM YHCIIE
UX BOJHBIX pacTBOPOB (BOZA, aMMMaK, XJIOPOBOAOPOJ, CEPOBOAOPOMI, OKCHJIBI U TUAPOKCH]IBI
metaios [ - ITA rpynn, amomunus, menu (1), nunka, xenesa (II u 1), okcuas! yrnepona (11 u
IV), kpemuus (IV), azota u pocdopa (Il u V), cepsr (IV u VI), cepuucras, cepHas, a3oTucras,
azoTHas, pochopHas, yroibHas, KpeMHHEBasl KUCIOTa U UX COJIM); OMUCHIBATh C OMOPON Ha TUIaH
U KIIOYEBBIE CJIOBA;, YMEHHE IPOrHO3MpPOBAThb M XapaKTEpU30BaTh CBOMCTBA BEIIECTB B
3aBHCHUMOCTH OT UX COCTaBa M CTPOEHHS IOCIIE MPEBAPUTEIHLHOIO aHAIN3a M0/l PYKOBOJICTBOM
1eaarora, NPUMEHEHUE BELIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOXKHOCTb IPOTEKaHUS
XUMHYECKMX TPEBpAIICHU B pPAa3IMYHBIX YCJIOBHSX, BIMSHHE BELIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPraHMU3M Y€JI0BEKAa U OKPYXKAIOUIYI0 IPUPOIHYIO CPENY;

* YMEHHUE COCTaBJIATh MO 00pasily, cXeme, allrOPUTMY YU4eOHBIX AEUCTBUI MOJIEKYJISIPHbIE
U HMOHHBIC YpaBHEHHs peakuuid (B TOM 4YHCJIEe PEeakUUid HOHHOIO OOMEHa M OKHCIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEaKLUil), WIUTFOCTPUPYIOLIUX XUMUYECKHE CBOMCTBA 3YUYEHHBIX KJIACCOB /
IpyNI HEOPraHWYECKMX BEUIECTB, a TAaKXKE IOATBEPKAAIOIIUX TEHETHYECKYI0 B3aHMMOCBS3b
MEX]ly HUMU;



* yMEHHE BBIYUCIATH OTHOCHTEIBHYIO MOJEKYISPHYIO W MOJIIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJF0 XUMHUYECKOTO 3JIEMEHTa B COSIMHEHHIH, MacCOBYIO JIOJIO BEIIECTBA B PAacTBOPE,
KOJINYECTBO BEIIECTBA M €ro Maccy, o0bEM Ta3oB C OMOpoil Ha oOmue (GopMylbl; yMmMeHue
IPOBOJUTH PACUYETHI MO0 YPABHEHHUSAM XUMHUYECKHUX PEAKIMiA M HAXOAUTh KOJMYECTBO BEIIECTBA,
00BbEM M MacCy peareHTOB WJIM IPOAYKTOB PEaKLMU C OMOPOi Ha oOpaszel], alrOpuT™M y4eOHBIX
JIEHCTBHI;

* BIIQJICHUE OCHOBHBIMH METOJaMHM HAy4yHOTO MO3HaHUs (HaOmIolIeHHe, M3MEepeHue,
AKCIEPUMEHT, MOJICIIUPOBAHUE) MIPH M3YYCHUHU BEIICCTB U XMMHYECKHX SIBJICHUW C OMOpPOH Ha
QITOPUTM YYEOHBIX NEHCTBHIA; yMeHHE cHOpMyIHMpoBaTh NpoOIeMy M MPEUIOKUTH MyTH €€
pelIeHHsT ¢ TIOMOIIBIO TIearora; 3HaHHE OCHOB 0O€30macHOi paboThl ¢ XHUMHYECKHUMHU
BEIIECTBAMH, XMMUYECKOH MOCYA0H 1 1a00paTOPHBIM 000pyI0BaHUEM;

* HAJMYME TPAKTHYECKUX HABBIKOB IUIAHUPOBAHUS W OCYIICCTBICHHUS CIICIYIOIINX
XUMHYECKHX HKCIEPUMEHTOB MO PyKOBOJICTBOM YUHUTEINS ¢ OOCYXICHUEM IUIaHa paboThl WK
COCTABJICHUEM TAOIUIIBL:

U3yueHHe U OmnHcaHue (PU3MYECKHX CBOMCTB BEIIECTB; O3HAKOMIICHHE C (DU3HMUECKUMH U
XUMHUYECKUMH SIBJICHUSIMU;

OTIBITHI, WILTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS XUMHUECKUX PEAKIINH;

M3yuYeHHE CIIOCOOOB pa3CiICHHs CMECEH;

MOJTyYeHHE KUCIIOPO/Ia M U3YYEHHUE €TO CBOWCTB;

MOJTyYSHHE BOJIOPOJIA U U3YUEHHE €TI0 CBOICTB;

MOJTyYeHHE YTIIEKUCIIOTO ra3a U U3y4eHUE €ro CBOWCTB;

MOJTyYCHUE aMMHaKa U U3y4YCHUE €T0 CBOWCTB;

MIPUTOTOBIICHHE PACTBOPOB C OIPEICIIEHHON MacCOBOM J0JIeH PACTBOPEHHOTO BEIIIECTBA;

WCCIICZIOBAaHKE U ONTMCAHNUE CBOMCTB HEOPTaHWYECKHUX BEIECTB PA3IMYHBIX KIIACCOB;

NpPUMEHEHHE WHIUKATOpoB (JIakMyca, MeETWIOpaHka u (QeHondranenHa) ais
OTIpPEICIICHUs XapaKTepa Cpelibl B pACTBOPAX KUCIIOT U IIEI0YCH;

M3y4eHHE B3aMMO/ICHCTBHS KHCIOT C METAIJIAMU, OKCHJJAMH METAJUIOB, PACTBOPHUMBIMU U
HEPACTBOPHUMBIMH OCHOBAHHSIMH, COJISIMH;

MOJTyYeHHE HEPACTBOPUMBIX OCHOBAHUH;

BBITECHCHHE OJTHOT'O MeTajlla IPYTUM U3 pacTBOpa COJIH;

HCCclieIoBaHre aM(pOTEPHBIX CBOWCTB THAPOKCH/IOB ATFOMUHUS M IWHKA;

pelleHHe SKCIEePUMEHTANbHBIX 331a4 Mo TeMe «OCHOBHBIE KJIACCHI HEOPraHMYECKHX
COCIMHEHU»;

peleHre SKCIePUMEHTAIbHBIX 33J1au M0 TeMe «DIEKTPOIUTHUECKAs TUCCOLUAIIN;

peleHre SKCIePUMEHTANBHBIX 3a7ad 1Mo TeMe «BaxHelimme HeMeTaulbl M UX
COEMHEHUS;

pelieHre DJKCIEePUMEHTANBHBIX 3a7ad 1o Teme «BaxkHeilmme MeTaimsl W UX
COEMHEHUS;

XAMHAYECKHE OKCIEPUMEHTHI, WUTIOCTPUPYIONINE TPHU3HAKA MPOTCKAHUS PeaKIHi
HMOHHOT0 0OMeHa;

Ka4yeCTBEHHBIE PEaKI[MH Ha TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX MOHBIL:

xjJopua-, OpoMua-, uomua-, cynbdar-, Qocpar-, KapOoHAT-, CHIMKAT-AHUOHBI,
TUAPOKCHUI-UOHBI, KATHOHBI aMMOHMSI, MarHus, Kajbllvs, JIIOMUHUA, kene3a (2+) u xenesa
(3+), meau (2+), HMHKa;

YMEHHUE TPEJCTaBIATh PE3YIbTaThl dKCIIEpUMEHTa B ()OpME BBIBOJOB, JOKA3aTEIbCTB,
rpaduKoB U TaOJIHII U BBIBIATH SMIMPUUECKUE 3aKOHOMEPHOCTH;

* BJIQJICHHE TpaBWJIaMH O€30MacHOr0 OOpalIeHHs C BEIIECTBAMU, HCIIOIb3YEMBIMHU B
MOBCEHEBHOM KHM3HM, a TaKKe MpaBWJIaMH MOBEJICHHS B LEIIX COSpeXEeHUs 370pOBbS U
OKPY’KaIOIIeH TMPUPOJHON Cpenbl; TOHMMaHuEe Bpena (OmacHOCTH) BO3JIEHWCTBHS Ha JKUBBIC
OpraHu3MBbl OIpEICIEHHBIX BEIIECTB, @ TAaKXKEe CIOCOOOB YMEHBIICHUS M MPEAOTBPALICHUS HX
BPETHOTO BO3JICHCTBHSI, NMOHWMAaHWE 3HAYCHUS JXUPOB, OCIKOB, YIJIIEBOJOB IS OpraHW3Ma
YeJI0BEKa;

* BIIQJICHUE OCHOBAaMH XHMHYECKOH TPaMOTHOCTH, BKJIFOYAIONICH YMEHHE TMPABUIIBHO
UCIIOJIb30BaTh M3YyUYCHHBIE BEIECTBA M Marepuaibl (B TOM 4YHCIE, MUHEpAJIbHbIE YA00peHHUs,
METaJUTbl U CIUIABBI, TPOAYKTH MEepepadOTKH MPUPOJHBIX UCTOYHHUKOB YTIIEBOJIOPOMOB (YIJId,



IOPUPOIHOTO ra3a, HeTH) B OBITY, CENBCKOM XO34WCTBE, Ha MPOU3BOCTBE; YMEHHE IPUBOIUTH
IPUMEpBI TIPABUIIEHOTO UCIIOJIb30BAHUS N3yYCHHBIX BEIIECTB H MaTEPHAIOB;

* YMCHHC YCTaHABJIMBATb CBA3UW MCKAY pPCalbHO Ha6JHOILaCMLIMI/I XUMHNYCCKUMU
SBICHUSMH M TIPOLIECCAMH, MPOHCXOSIIMMU B MAaKpO- U MHUKPOMHUPE, OOBSCHSTH MPUYHHBI
MHOFOO6paSI/IH BCIICCTB;, YMCHUC HHTCIPHUPOBATH XMMHNYCCKHUC 3HAHUA CO 3HAHUAMHU OPYrux
y4EeOHBIX [IPEJMETOB C TOMOIIBIO [1E/1arora;

* mpencTaBiieHHe O cdepax npodeccHoHANBHON NeATeNbHOCTH, CBA3aHHBIX C XMMHUEH U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKCHHSX XMMHUYECKOW HAYKH; HAIMYHE
ombITa paboOThl C PA3TUYHBIMM HMCTOYHHKAMH HH(OpManuu MO XUMUK (HAYIHOTIOMYJIsIpHAs
JIUTEpaTypa, CIOBapH, CHPABOYHHKH, WHTEPHET-PECYPChI) C OHNOPOH HAa alrOPUTM: YMCHHE
00BEKTUBHO OLICHUBATh I/IH(i)OpMaI_[I/IIO 0 BCHICCTBAX, HUX IMPCBPAICHHUAX W MNPAKTUYCCKOM
HIPUMEHCHHH.

TpeOoBaHusi K NpeIMETHBIM Pe3yJibTATAM OCBOCHUS Y4eOHOI0 nmpeaMera « XuMHUs»,
pacnpejieieHHbIe N0 T0AaM 00y4YeHusl

Pe3ynbratrel o rogam GopMyaupyroTcs IO IPUHLUITY JOOABICHUS HOBBIX Pe3yIbTaTOB
OT roaa K roay, y>X€ Ha3BaHHBIC B MPCABIAYIIHNX I0JaxX IMO3WIHH, KaK IMPaBUJIO0, AOCIIOBHO HEC
MOBTOPSIIOTCS, HO YYHUTHIBAIOTCA (PE3yNbTaThl OYEPETHOTO TojAa MO YMOJYAHHUIO BKIIIOYAIOT
pe3yJIbTaThl MPEAbIAYIINX JIET).

8 KIIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSTHI: aTOM, MOJIEKYyJa, XMMHYECKUI
AJIEMEHT, TPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECh (OJHOPOJIHAS M HEOJHOPOJHAsA),
BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0Jisi XUMHUYECKOTO AJIEMEHTa B COCIWHEHUU, MOJSIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHME, COJIb, OJJICKTPOOTPUIIATEILHOCTBIO , CTENEHb OKHCIICHHUS,
XUMHUYECKasl peaKkiusi, KjJacCu(UKaIus peakiuil: peakiiui COCAMHEHUS, PEaKIUU Pa3I0KEHUS,
peaKIMK 3aMENICHUs, peakIui 0OMEHa, PK30- U PHAOTCPMUUYECKHUE PEAKIIMH; TEILUIOBON 3P heKT
peakiuu; Sapo aroMma, SJEKTPOHHBIM CJIOW aToma, aroMHas opOuTainb, paauyc aroma,
XHMHYECKasl CBSI3b, MOJSPHAS U HEMOJspHAas KOBaJCHTHAs CBS3b, MOHHAS CBS3b, MOH, KAaTHOH,
aHWOH, pacTBOP, MaccoBas J0JIs BellecTBa (IPOLIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;

WJUTIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHATUHN (CM. M. 1) ¥ IPUMEHSATH
9T TIOHSITHS TIPU OMMCAHUU BEILIECTB U UX MIPEBPAILICHUI;

UCIIONIb30BaTh XMMHUYECKYID CHUMBOJIMKY JJisi COCTaBieHHS (OpMyNl  BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEaKui, 3JIEeKTPOHHOr0 OanaHca;

OTIpEENATh BaJCHTHOCTh AaTOMOB JJEMEHTOB B OWHAPHBIX COEIUWHEHUSX; CTENeHb
OKHCJICHUS DJIEMEHTOB B OMHApHBIX COEAMHEHUSX C OMOpPOM Ha OMpENEeTCHHs, B TOM YHCIE
CTPYKTYPUPOBaHHBIEC; NMPUHAJICKHOCTh BELIECTB K OMNPENEIEHHOMY KJIAacCy COEIUHEHUU IO
dbopmynam; BUJI XUMUYECKOHN CBSI3H (KOBAJCHTHAS M MOHHAS) B HEOPTAHMYECKUX COCTUHEHUSX;

MMETh MPEACTaBICHUE O CHUCTEME XUMHUYECKUX 3HAHWM, YMETh C MOMOILBIO YUYUTENS
MPUMEHATH CUCTEMY XUMUUYECKUX 3HAHHM, JUIsl YCTAHOBJICHUSI B3AMMOCBSI3H MEXKIY U3YUEHHBIM
MaTepuajioM W TpH TOJYyYEeHHUH HOBBIX 3HAHWMA, a Takke MpH paboTe ¢ HUCTOYHUKAMU
xuMuuyeckord uHpopmanuu. OpUEHTUPOBATHCS B TMOHATHUAX M ONEPUPOBATH UMU HaA 0a30BOM
YPOBHE, MPUMEHSTH MPU BHIMOTHEHUH YU€OHBIX 33JaHUI U PEIIEHUH PACUETHBIX 33]1a4 C OTIOPOM
Ha QJITOPUTM YYE€OHBIX JEHCTBUM W3y4YEHHBIC 3aKOHBI U TEOPUU: 3aKOH COXPAHEHHUS MAacCCHI,
[lepuonnueckuit 3akon J[.M. MeHnneneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOraapo;
aTOMHO-MOJIeKyJisipHast Teopus. COOTHOCHTH 00O3HAUYEHHs, KOTOpblE HMMEIOTCS B Tabiauie
«llepuognueckas cucrema xumuueckux daeMmeHToB JI. WM. MenzaeneeBa» ¢ YUCIOBBIMU
XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMHYECKHX SJIEMEHTOB (COCTaB W 3apsn sjapa, oOiiee
YHCJIO AJIEKTPOHOB U PaCHpeieNIEHUE UX MO JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUITUPOBATh XMUMHYECKHUE AIIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA; XUMHUYECKHE
peakiuu (10 YUCITY U COCTAaBY YYAaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEIIIOBOMY 3 (dEKTy, 1Mo
W3MEHEHUIO CTETICHU OKUCIIEHUS XUMHUYECKHUX DJIEMEHTOB) C OTIOPOM HAa CXEMBI;

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3TUYHBIX
KJIACCOB, MOJTBEPKJas OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIHMX



XUMUYECKHUX PEAKIUN C OIIOPON HAa CXEMBI; IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTHU
OT UX COCTaBa M CTPOEHHUSI; BOBMOXXHOCTH IPOTEKAHUS XUMUYECKUX MTPEBPAILECHUI B Pa3IUIHBIX
YCIIOBHSAX TIOCIIE TIPEABAPUTEITHLHOTO OOCYKICHHS C TIEIar0TroM;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;

MacCOBYIO JIOJIF0 XUMHYECKOTO JIeMEHTa Mo (hopMyiie CoeTnHEHMS;

MacCOBYIO JIOJIFO BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO XMMHUYECKOM
pEeaKuuu ¢ OIOPOM Ha AIITOPUTM;

IIPUMEHATh OCHOBHBIE OIEPALMHA MBICIUTEIBHON JEATEIbHOCTH — AaHAJINW3 U CHHTE3,
cpaBHeHHe, 000OUIeHMe, cHcTeMaTh3anus, Kiaccu(ukauus, BBIABICHHE MPUYUHHBI U Jajiee
KypcuBOM 0003Ha4aroTCsl IUIAHUPYEMbIe IpPEIMETHBIE pPe3yJbTaThl, KOTOpPhIE MOTYT OBITh
NOTEHIMATIBHO TOCTUTHYTHI oOydaromumcst ¢ 3[1P, Ho He ABNSAIOTCS 00s13aTeIbHBIMU

CJIEJICTBEHHBIX CBA3EH — JIJIl U3YUEHUSI CBOMCTB BEILIECTB U XUMUYECKUX PEAKLINN;

€CTeCTBEHHOHAYYHbIE METOJbl TIO3HAHUSI — HAONIOACHUE, U3MEPEHHE, MOACIHUPOBAHNUE,
SKCIIEPUMEHT (peabHbI U MBICJICHHBIN) 110 PyKOBOJCTBOM IEAarora;

ClleZIoBaTh MpaBWJIaM  TIOJB30BAHUS XMMHYECKOM TMoOCymoil u  1abopaTOpHBIM
o0opynoBaHueM, a Takke IMpaBuiIaM oOOpalleHusi C BEIIeCTBAMH B COOTBETCTBHUH C
UHCTPYKLHUSMHU TI0 BBITOJHEHHUIO Ja0OpAaTOPHBIX XWMHYECKHX OIBITOB IO MOJYyYCHHIO U
coOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOAOPOJA W KHUCIOPOJAA), MPUTOTOBICHUIO PAaCTBOPOB C
onpeaenEéHHON MacCOBOM J10JIEl PACTBOPEHHOIO BEILIECTBA;

[JIJAHUPOBAaTh U MPOBOAUTh XUMUUYECKHE HKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB
HIeJI0YeH M KHUCIIOT C TIOMOIINBID MHIUKATOPOB (JakMyc, (eHoldTaIeHH, METHIOPAHK U JIp.),
MOJTBEPXKJIAIOIIUX KAaYeCTBEHHBIM COCTaB HEOPTaHUYECKUX BEIIECTB (KaYeCTBEHHBIC PEAKIIUU
Ha MOHBI) [10J1 PyKOBOJICTBOM II€/1arora.

9 KIIACC

PacKpbIBaTh CMBIC]I OCHOBHBIX XUMUUYECKHUX MMOHSATUI:

XUMHYECKU DJIEMEHT, aTOM, MOJIEKYJa, HMOH, KaTUOH, AaHWOH, MPOCTOE BELIECTBO,
CJI0’KHOE BEUIECTBO, BAJICHTHOCTD, JIEKTPOOTPULIATENIbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas
peaKuus, XUMHYECKasl CBS3b, TEIUIOBOM 3PPEKT peaKInu,M0JIb, MOJIIPHBIA 00BEM, pacTBOP;

3JEKTPOJIUTHI, HE3JIEKTPOJIUTHI, FNEKTPOJUTUYECKAS AUCCOLMAIUSA, PEAKIIMM HOHHOTO
oOMeHa, KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMBIE PEaKIUH,
OKHCIIMTEIBHO-BOCCTAHOBUTENBHBIE PEAKIIUU, OKHUCIUTENb, BOCCTAHOBUTENb, OKHUCIEHHUE U
BOCCTAHOBJICHUE, aJUIOTpOIus, amMpOTEPHOCTb, XUMHUYECKas CBs3b (KOBaJIEHTHAs, WOHHAas,
MeTaJUInuecKas), KpUCTAIIINYEeCKask PEMIETKaA, KOPPO3UsI METAIIJIOB, CILJIABbI;

CKOpPOCTb XHMHUYECKOW peakuuu, mpeaenpbHo pomyctumas KoHueHtpanus (I1K)
BEILIECTBA;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUH (CM. TI. 1) U MpUMEHSTh
JTU MOHATUSA IIPU ONMCAHUU BEILECTB U UX IIPEBPALCHHUI;

WCIIOJIb30BaTh 3HAKM M CHUMBOJBI Ui (PUKcauu pPe3yJbTaToOB  HAOIIOACHUH,
coctaBneHUs (popMys BEUIECTB U YpPaBHEHMM XUMUYECKUX PEAKIIM, 3aUCH JaHHBIX YCIOBHIA
3a/1a4.

Hcnons3oBaTth o003HaueHus, umerommecs B [lepuoguueckoil cucreme U TaOnHIle
pacTBOPUMOCTH KUCJIOT, OCHOBAHUM U COJIEN B BOJIE JJISl BHITTOJTHEHHS 3a/IaHUM.

ONPEACIISITh BAJEHTHOCTD U CTENIEHD OKHUCICHUS! XUMHUYECKHUX 3JIEMEHTOB B COCIMHEHUAX
pPa3IMYHOrO COCTaBa; MPHUHAIIEKHOCTh BEIIECTB K ONPENEIEHHOMY KJIACCy COEIMHEHUH C
OIIOPOM Ha OIPENIEIICHHS], B TOM YUCJIE CTPYKTYPUPOBAHHBIE;

BHJIBI XMMHUYECKOW CBS3U (KOBAJICHTHAsl, MOHHAS, METAIIMYECKAsi) B HEOPTAaHMYECKUX
COCTMHEHUSX; 3aps] MOHA TI0 XUMHUYECKOH opMyIie;

XapakTep cpeabl B BOJHBIX PAaCTBOpPAaxX KHUCIOT W IIEJIOYEH, THUIN KPUCTAIIMYECKOU
PELETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbica [leprnonnueckoro 3akona J[.M1. MeHnneneeBa u 1EMOHCTPUPOBATH €0
MOHMMAaHUE: OIMKCHIBATh M XapaKkTepu3oBaTh TaOmuuHyo (opmy Ilepuoamueckoit cucTeMsl
XUMUYECKHUX DJIEMEHTOB: Pa3IM4aTh MOHATHS «TJIaBHAs moArpynmna (A-rpymma)» U «moOodHast
noarpynmna (b-rpynma)y», Mansie u 60bIINe TEPUOIbI;



COOTHOCHUTH 0003HAYEHUs, KOTOPBIE UMEIOTCS B TIEPUOJMUECKOM TalIuIe, C YUCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHHS aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsij snpa, odiiee
YHCJIO 3JIEKTPOHOB U PACIPEESICHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

00BACHATH O0II1Ee 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHYECKHUX AJIEMEHTOB M HX
COEIMHEHUH B IIPE/Iesiax MaJIbIX [IEPUOJOB U INIABHBIX MOATPYIII ¢ YUETOM CTPOEHHUS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHTbI; HEOPTaHUYECKUE BEIIECTBA;

XMMHUUYECKHE peakuuu (110 YKUCIy M COCTaBy YYacTBYIOIIMX B PEAKLMMU BELIECTB, I10
TeroBoMy 3¢ (}eKTy, 0 U3MEHEHHIO CTETEeHEH OKHUCIICHUS XMMHUYECKUX 3JIEMEHTOB) C OMOPOM
Ha CXEMBI;

XapaKkTepu30BaTh (OMUCHIBATh) O0IIKE U crielupUUecKre XMMUYECKHEe CBOMCTBA BEILIECTB
pa3IMYHBIX KJIACCOB, ITOATBEPK/1asl OIMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YpPaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHIl C OTIOPON HA CXEMBI;

COCTaBJIATh YPaBHEHUS 3JIEKTPOIUTHUECKON IMCCOLUALIMM KUCIIOT, IeJI0Uel U COJIel;

TIOJIHBIE U COKPAIEHHBIE YPaBHEHUS PEeaKIMii HOHHOTO 0OMEHa;

YPaBHEHHUS DPEAKIMM, MOATBEPKIAIOLINX CYLIECTBOBAHME I'€HETUYECKOM CBSA3M MEXAY
BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

pacKpblBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUMUHA I1OCPEICTBOM
COCTaBIICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

IIPOrHO3MPOBATHCBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS; BO3MOXKHOCTHU
MPOTEKAaHUs XMMHUECKUX MPEBPAIllEeHUH TI0CTIe MPEABAPUTEIHHOTO 00CYKIECHUS C MEearoroM;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB;

MacCOBYIO JIOJIO0 XMMHUYECKOT0 3JIeMeHTa 10 GopMyIie COSTUHEHMUS;

MaccoOBYIO JIOJIIO BEIIECTBA B pacTBOpPE; MPOBOAUTH PACUETHl 10 YPaBHEHUIO
XUMHYECKON PEeaKIMK C OMIOPOH Ha allTOPHUTM;

CIIEZIOBATHIIPABIIIAaM  TIOJIb30BAHUS ~ XMMHUYECKOH  mMocynoil W J1abopaTOpHBIM
o0opysoBaHueM, a Takke TMpaBuiIaM OOpalleHusi C BEIIeCTBAMH B COOTBETCTBHUH C
MHCTPYKLUMSAMU IO BBIIOJIHEHUIO J1a0OpaTOPHBIX XMMHMUYECKHUX OIBITOB [0 TMOJYYEHUIOD U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YTIIEKUCIIOTO ra3a);

IIPOBOAUTDH PEAKIUU, IOATBEPHKAAIOIINE KAYECTBEHHBI COCTAaB Pa3IMUHbIX BEIIECTB:

pacrmo3HaBaTh ONBITHBIM MyTEM XJIOpUA- OpomMua-, HoauA-, KapOoHart-, d¢ocdart-,
CHWJIMKAT-, Cyib(aT-, TUJIPOKCHI-UOHbI, KaTHOHbl aMMOHMSI U HOHBI M3yYEHHBIX METaJIIOB,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX BEILECTB;

MIPUMEHSTh OCHOBHBIE OIEpAallMM MBICIUTENBLHON AESITEIbHOCTH — aHaJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMAaTH3AINI0, BBISIBICHUE PUUNHHO-CIICACTBEHHBIX CBS3€H — JUIs
V3yYEHHS CBOMCTB BEIIECTB U XUMHUUYECKUX PEAKIIHIL;

€CTECTBEHHO-HAayUHbIe METO/Ibl MMO3HAHMUs — HaAOJIOJIeHHEe, U3MEPEHUE, MOEIHPOBAHNE,
HKCIIEPUMEHT (peaibHbIN U MBICICHHBII).
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HOPMbI OIEHUBAHMU S

OuennBaHue pe3yJibTaTOB 00y4eHH s 10 XUMUM

OueHnBaHue yCTHOTO OTBETA

OueHka «5»:

- OTBET IIOJIHBIM U IIPaBUJIbHBIM HA OCHOBAaHUU U3YYCHHBIX TEOPUH;

- Marepuay HM3JIOKEH B  OMNPEACICHHOHW  JIOTHYECKOM  IOCJIEIOBATEIHLHOCTH,
JTUTEPATYPHBIM SI3BIKOM;

- OTBET CaMOCTOSTEIIbHBIH.

Ouenka «4»:

- OTBET IMOJIHBIM W TPaBUJILHBIM Ha CHOBAHUH U3yYEHHBIX TCOPHIA;

- Marepuay U3JI0KEH B OMNPEIETCHHON JOTMYECKOW MOCIEI0BATEIbHOCTH, MPH 3TOM
JIOTIYIIEHBI IBE-TPH HECYIIECTBEHHBIC OITMOKHU, UCIIPABICHHBIC 110 TPEOO BAHUIO YUUTEIIS.

Ouenka «3»:

- OTBET IOJIHBIN, HO MPHU 3TOM JIONYIIEHA CYIIECTBEHHAsI OIIMOKA UM OTBET HETIOJIHBIMH,
HECBSI3HBIM.

OneHKa «2».

- TpU OTBETE OOHAPYKEHO HEMOHMMAaHHUE YJallMMCS OCHOBHOTO COJEp KaHUsI y4eOHOTO
MaTepuaia WId JOMYIICHbI CYIECTBEHHbIC OMUOKH, KOTOpBIE y4a IMIMICS HE MOXET UCIPABUTH
MIPU HABOSIIMX BOIIPOCAX YUUTENs, OTCYTCTBUE OTBETA.

4.6.2. OueHka dKCIePUMEHTAJBHBIX YMeHHUit

- OnieHKa CTaBUTCS HA OCHOBAHHUH HAOJIOICHUS 32 YUATUMUCS U MMCbMEHHOTO OTYEeTa 3a
paborty.

Onenka «5»:

- paboTa BBITIOJIHEHA TOJIHOCTHIO W MPABWIBHO, CJCIAaHbI NMPABHIIbHBIC HAOIIOICHUS U
BBIBOJIbI,

- SKCHEPUMEHT OCYIIECTBJICH IO IJIaHy C Y4EeTOM TEXHUKHU Oe30MacHOCTH U TPaBUI
paboThI ¢ BEIIECTBAMU U 000PYI0BAHUEM;

- TPOSIBJICHBI OPraHU3alMOHHO-TPYAOBBIE YMEHHS, IOICPKUBAIOTCS YMCTOTA paboyero
MecCTa U TOPAJIOK (Ha CTOJIe, SKOHOMHO MCTOIb3YIOTCS] PEaKTUBBI).

OueHka «4»:

- paboTa BBIMOJHEHA MPABUIIBHO, CHACJIaHbI MPaBUJIbHBIC HAOJIOJACHHUS M BBIBOJABI, HO
MIPU 9TOM SKCIIEPUMEHT MPOBEJIEH HE MOJTHOCTHIO WJIH JIOMYIICHBI HECYIIECTBEHHBIE OITMOKH B
paboTe ¢ BelecTBaMu U 000pyI0BaHUEM.

Ouenka «3»:

- paboTa BBIMOJHEHA TMPABWIHBHO HE MEHEe 4YeM HAroJOBUHY WM JIOMYIIEHA
CyIIIeCTBEHHasl OmMOKa B XOJle¢ DKCIEPUMEHTa B OOBSICHEHHU, B OQOpMIIEHHU pabOTH, B
cOOIOZICHUH TIPaBUJI TEXHUKU O€30IacHOCTH Ha paboTe ¢ BellecTBaMU U 000pyHOBaHUEM,
KOTOpasi UCTIPABISAETCS 1O TPEOOBAHUIO YUUTETIS.

Ouenka «2»:

- JomymieHbl nBe (U Ooree) CYIIECTBEHHbIE OLIMOKM B XOJAE: SKCIIEPHUMEHTa, B
00bsICHEeHUH, B OhopmIIeHHH PAOOThI, B COOJIOJEHUM TPABWJI TEXHHUKU O€3 OMACHOCTH TMPHU
paboTe c BemecTBaMu U 00OpPYTOBAaHUEM, KOTOpPBIE yUalIHiCs HE MOXET UCHPABHUTh Jaxe IO
TpeOOBaHUIO YUUTEIS;

- paboTa He BBHIMOJIHEHA, y YYalerocsi OTCYTCTBYET KCIIEPUMEHTAIbHBIE YMEHHUS.

4.6.3. Ouenka ymeHu#l peliaTh pacyeTHble 3aJa4u

Ouenka «5»:

- B JIOTUYECKOM PACCYKJICHUH U PEIICHUH HET ONTMOOK, 3ajava perieHa pauoHaIbHbIM
CII0COO0OM;

Onenka «4»:

- B JIOTUYECKOM pACCYKJEHUU U PEIICHHUS HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaya
pelieHa HepalMOHAIbHBIM CIOCOOOM, WM JOMyIIeHO He Oojee ABYX HECYIIECTBEHHBIX
OIIHOOK.

Orenka «3»:

- B JIOTUYECKOM PACCYKICHUH HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHA CYIECTBEHHAS
omuOKa B MAaTEMaTHIECKUX pacueTax.



Ouenka «2»:

- IMEEeTCs CYIICCTBEHHBIE OMIMOKU B JIOTHYECKOM PACCY)KJICHHH U B PEIICHHH.

- OTCYTCTBHE OTBETA Ha 3aJIaHUE.

4.6.4. OueHka NMUCbMEHHBIX KOHTPOJIbHBIX PadoT

Ouenka «5»:

- OTBET IMOJIHBIA U TPAaBWIbHBIA, BO3MO)KHA HECYIIECTBCHHAsI OIITHOKA.

Ouenka «4»:

- OTBET HETIOJIHBIA WX JOMYIICHO He 00Jiee IBYX HECYIECTBECHHBIX OITHOOK.

Ouenka «3»:

- paboTa BHINOJIHEHA HE MEHEE YeM HAIOJIOBHHY, IOIYIIEHA OJIHA CYIICCTBEH Has
OmMOKa U MPU ITOM JIBE-TPU HECYIIIECTBEHHBIC.

OneHKa «2»:

- paboTa BBIIOJIHEHA MEHBIIE YEeM HAMOJOBUHY WU COJEPKUT HECKOJIBKO
CYIIECTBEHHBIX OIIUOOK.

- paboTa He BBHINIOJIHEHA.

[Tpu oreHKe BBIMOJHEHHUS] TUCHBMEHHOW KOHTPOJIBHOW pabOThl HEOOXOAMMO YUUTHIBATH
TpeOoBaHuUs eMHOTO OpPorpadhuIeckoro pekuMa.
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