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[IpumepHass pabouass mporpaMma IO XUMHH [JIs1 OOy4aloluXcs C 3aJIepKKOU
ncuxudeckoro paszputusi (manee — 3IIP) Ha ypoBHE OCHOBHOrO oOIIEro 00Opa3oBaHMs
cocTaBieHa B cooTBeTcTBUU ¢  DenmepasbHbIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOro oOmiero o6pazoBanusi (Ilpuxaz Munnpocsemienuss Poccun ot
31.05.2021 1. Ne 287, 3apeructpupoBad MuHHCTEPCTBOM tocTUlIMU Poccuiickont denepannu
05.07.2021 1., per. Homep 64101) (mamee — ®I'OC OOO), IlpumepHOl aganTHPOBAHHON
OCHOBHOM 00pa30BaTeIbHON MTPOTrpaMMO OCHOBHOTO OOITEr0 00pa30BaHUs O0YJaIOMIUXCS C
3afiepkkoil meuxuueckoro passutus (manee — ITAOOIT OOO 3I1P), [IpumepHnoit paboueii
nporpamMmel yueOHOro mnpeamera «Xumus» (0a3oBblid ypoBeHb), [IpuMepHoil mporpamMmmoit
BOCIUTAHMS OOydYaIOIIMXCA TPU TOJYYECHHH OCHOBHOTO OOIIEro oOpa3oBaHUSA, C y4E€TOM
pacmpeeNieHHBIX 10 KJIaccaM POBEpsieMbIX TPeOOBaHMI K pe3ynbTaTaM OCBOSHHS OCHOBHOU
00pa3oBaTebHOM MpOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs M AJIEMEHTOB COJICPKAHUS,
IPEJCTaBICHHBIX B YHUBEpPCAJIbHOM KoaudukaTope no xumuu, KoHnenuuu npenogaBaHus
yuyeOHoro mpenMera «XuMus», B 00pa3oBaTelbHBIX opraHuzamusx Pd, peannsyrommx
OCHOBHBIE 00111€00pa30BaTeIbHbIEC IPOIPAMMBI.

OO0mas xapakTepucTUKA y4e0HOr0 npeamera « XuMus»

VYuebnblii npeaMeT «XUMHs» BXOJUT B MPEAMETHYIO 00s1acTh «EcTecTBEeHHOHAYYHbBIE
MpeAMETb». B cucteMe ecTeCTBEHHOHAy4YHOro 0Opa30BaHUsl XMUMUS KaK y4yeOHBIM mpeameT
3aHUMAaET BaXKHOE MECTO B MTO3HAHUU 3aKOHOB MPUPOJIbI, POPMUPOBAHUN HAYYHON KApPTHUHBI
MHpA, CO3/IaHUU OCHOBBI XUMHUYECKUX 3HAHUU, HEOOXOIUMBIX JJIsi TTOBCEIHEBHOM >KU3HH,
HAaBBIKOB 3/I0POBOTO U O€30MACHOTO JJIs YEJIOBEKA M OKPYXAIOLEel ero cpeibl o0pasa KU3HHU,
a TaKX€ B BOCIIUTAHWUU 3KOJIOTHUYECKOU KYJIbTYPHI.

YcenemHocTh M3y4eHUsT XUMHM CBSi3aHA C  OBJIAJICHUEM XUMHYECKUM  SI3BIKOM,
coOI0/IeHneM TIpaBuJI O€30MaCHOM padOThHI MPHU BHITIOJHEHUHA XUMHYECKOTO SKCIIEPUMEHTA,
OCO3HAHHEM MHOTOYHUCIICHHBIX CBA3€H XUMHHU C IPYTUMU IIPEAMETaMHU IIKOJIBHOTO Kypca.

[Iporpamma BkiIrO4aeT B ce0S OCHOBBI HEOPTaHWYECKONW W OPraHUYECKOW XUMUHU.
['maBHOM Maeelt MporpaMMbl SBIISIETCS CO3/laHUe 0Aa30BOr0 KOMILIEKCA OMOPHBIX 3HAHUU TI0
XUMUH, BBIPOKEHHBIX B (hOpME, COOTBETCTBYIOIIEH BO3PACTy OOYYAIOIIMXCS U UX OCOOBIM
o0pa3oBaTeIbHBIM IOTPEOHOCTSM.

B coxmepxxanun JOaHHOTO Kypca MPEACTaBICHBI OCHOBOMOJIATAKOIINE XUMHUYECKHUE
TEOPETUYECKUE 3HAHMS, BKIIFOUAOLIME U3YYEHNE COCTAaBA U CTPOEHUS BEIIECTB, 3aBUCUMOCTH
UX CBOMCTB OT CTpPOCHMS, NPOTHO3MPOBAHUE CBOMCTB BEUIECTB, HCCIEIOBAHUE
3aKOHOMEPHOCTEW XUMUYECKUX MTPEBPAIICHUN U MMYTEH YNPABICHUS MU B LIEJISIX MOJTYYEHUS
BEILIECTB U MATEPUAJIOB.

TeopeTH4ecKkyr0 OCHOBY HW3yYE€HHMS HEOPraHMYECKOW XUMHUH COCTaBJSET aTOMHO-
MOJIEKYJISIpHOE yueHue, [lepuoanueckunt 3akoH .M. MeHneneeBa ¢ KpaTKUMH CBEACHUSIMU O
CTPOCHUHU aTOMa, BUJIAX XMMHYECKON CBS3M, 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKHUX
peaKuuil.

B wu3yyeHnu Kypca 3HAUUTEIBHAS POJb OTBOJUTCS XUMHUYECKOMY JKCIEPHUMEHTY:
MPOBEJCHUIO MPAKTUUECKHUX U J1a00paTOPHBIX paboT, OMMCAHUIO PE3YIbTATOB YUEHHUECKOTO



HKCIIEPUMEHTa, COONIOJEHUI0O HOPM M TMpaBuUi 0Oe30MacHOil padOThl B XUMHUYECKOU
1abopaTopuu.

Peanuzanus nanHO# mporpaMMbl B mpoliecce 0Oy4eHHs MO3BOJUT OOYHYarOIIUMCS C
3I1P ycBOUTH KIIIOYEBBIE XUMUYECKHE KOMIIETEHLIUU U ITOHATH POJIb M 3HAYEHUE XUMUU CPEIU
IPYTUX HAyK O IPUPO/IE.

N3yyenue XuMuu crnocoOCTBYyeT (OPMHUPOBAHUIO Yy OOYYAIOMIMXCS HAyYHOTO
MHUPOBO33pPEHUSI, OCBOCHHIO  OOIlEHay4YHBIX METOAOB  (HAOMIOACHUE, H3MEpEHHUE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE), OCBOCHHUIO MPAKTUYECKOTO MPUMEHEHHUS! HAyYHbIX 3HAHUH,
OCHOBAaHHOT'O Ha MEXIIPEAMETHBIX CBA3SX € mpeameraMu «OKpyKaromui Mup», «DOusnkay,
«buonorusy, «I'eorpadus», «MatemaTuka» u GopMUPyET KOMIIETEHIIUH, HEOOXOAUMbIE IS
MIPOJIOJDKEHUS 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HAYK.

N3yyeHnue xumuu crnocoOCTBYET pa3BUTHUIO y oOydaronuxcs ¢ 31IP mpocTpaHCTBEHHOTO
BOOOpakeHUs, (PYHKIMOHAIBHON T'PaMOTHOCTH, YMEHHUS BOCIPUHUMATh W KPUTUYECKU
aHAJIM3UpOBaTh HMH(POPMALIMIO, MPEACTABICHHYI0 B pa3IMYHbIX (QopMax. 3HAYMMOCTb
npeaMeTa s pa3BUTHUS KU3HEHHOW KoMIiieTeHIuu oOywaromuxcs ¢ 3I1P 3axmrouaercs B
YCBOEHUU OCHOBBI XUMUYECKHX 3HAHUI, HEOOXOIMMBIX JIJISl TIOBCEHEBHOW KU3HU; HABBIKOB
310pOBOr0 M O€30MMAaCHOrO Il YeJIOBEKa M OKpPYXKAIoIIeW €ero cpeapl olOpa3a KU3HH,
(OpMHPOBAHUN HKOJIOTUYECKOMN KYIbTYPHI.

[TporpamMMa oTpakaer coaep:KaHue 0Oy4eHHs MPEAMETY «XUMUS» C yUETOM OCOOBIX
oOpa3zoBaTenbHbIX noTpeOHOcTel oOyuaroumxcsa ¢ 3[1P. OBnagenue yueOHBIM IpeaMeTOM
«XUMHUSD) MPEACTABISAET ONPEACIIEHHYIO TPYAHOCTh sl oOyuatomuxcst ¢ 3I1P. Dto cBs3aHo
C OCOOCHHOCTSIMU MBICIIUTENIBHOM JESTEIbHOCTH, IEPUOJUIECKUMU KOJIEOaHUSIMU BHUMaHUS,
MajbIM OOBEMOM MaMATH, HEJOCTATOYHOCTHIO OOIIEro 3amaca 3HaHWW, NOHWKEHHBIM
MO3HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO PA3BUTHA.

Jl1st mpeo1osieHns TpPYAHOCTEN B U3yUEHUU YYEOHOTro mpeaMeTa « XUMHUs» Heo0X01uMa
aganTaius o0bemMa M XapakTepa yueOHOro mMarepualia K MO3HaBATEbHBIM BO3MOXHOCTAM
JAHHOM KaTeropu OOYyYarolMXcs, YYET HMX OCOOCHHOCTEH pa3BUTHUSA: HCIOJIb30BAHUE
QIrOPUTMOB, BHYTPUIPEIMETHBIX W MEXIPEIMETHBIX CBS3€l, MOCTENEHHOE YCIOKHEHHE
M3y4aeMoOTo MaTepuaia.

[Ipy wu3yyeHUM XUMHUU  HEOOXOJUMO  OCYLIECTBISATh  B3aMMOJEWUCTBHE  Ha
MOJIMCEHCOPHON OCHOBE.

Teopernuecknit Marepuang pPEKOMEHIYETCs H3ydaTb B IIPOLIECCE MPAKTUYECKOU
NEeATENbHOCTH. BO3MOKHO BBIIEIIEHUE OTIEIBHBIX YPOKOB Ha PEIICHHE 3a/1ad B CBSI3U CO
CIIO)KHOCTBIO aHanmu3a Tekcta oOydaomumucs ¢ 3[IP.  Opranundyeckoe eIMHCTBO
MPAKTUUYECKOM M MBICIUTENBHOM JAESITETbHOCTH OO0YyYaloUmMxXcs Ha YpoKax XHUMHUU
CHOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHMIO Oa3MCHBIX XUMHUYECKHX 3HAHUN U
ymeHuid. Ocoboe BHUMaHUE TPU HU3YYCHUM XUMHH YJEISETCS H3YYEHHUIO «CKBO3HBIX)
MOHATUH ¥ (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepuaa.

Hean u 3a1a4n u3y4yeHus yueOHOro npeamera « XuMush»

Obwue yenu u3ydeHusl yueOHOTO npeameTa «XuMus» npeactaBieHsl B [IpumepHoit
paboueil mporpaMMe OCHOBHOTO o0Iero oopaszoBaHusi. OHU aKTyaJU3UPOBAHBI C YYETOM
HOBBIX IPUOPUTETOB B CHCTEME OCHOBHOTO 001IET0 00pa3oBaHMsl, HANPABICHHOCTH O0yUeHUs
Ha pa3BUTHE U CAMOPA3BUTHE TUYHOCTH, POpMUpPOBaHUE €€ NHTEIIEKTa U OOIIEeH KYJIbTYPHI.
OOyueHne yMEHUIO YUYUTHCS U MPOJOIKATH CBOE 00pa30BaHME CAMOCTOSITEILHO B HACTOSIIIIEE



BpeMs SBJISIETCSI OJHOM W3 BAXXKHEUINX (PYHKIUNA y4eOHBIX MPEIMETOB, B TOM YHUCJE H
«XUMUW.

Jns obywarommxcs ¢ 3IIP, Tak ke, Kak M JJIs1 HOPMATMBHO pPa3BHBAIOLIUXCS
CBEPCTHHKOB, OCBAaMBAIOIIMX OCHOBHYIO 0O0pa30BaTENIbHYIO MPOrpamMMmy, JTOMUHHUPYIOIIEE
3HaUYEHUE MPUOOPETAIOT TaKUE Yyeu, KakK:

* (opMUpPOBaHUE WHTEIUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K COTPYIHHYECTRY,
CaMOCTOATENIbHOMY TMPUHATUIO PEIICHUM, CINOCOOHOM amanTUpoOBaThCs K OBICTPO
MEHSIOIIMMCS YCTIOBUSIM KU3HH;

" HanpaBJIEHHOCTh OOYy4YEHUSI Ha CHUCTEMaTHYeCKOoe MPHUOOIICHUE Y4YalluXcs K
CaMOCTOATENIbHON [M03HABATENLHON JEATENbHOCTH, HAy4YHbIM M MPAKTUYECKUM
METOoJIaM TTO3HAHUS, (HOPMHUPYIOITUM MOTHBAITUIO U PA3BUTHE CIIOCOOHOCTEH K XHMHH,

» o0ecIeYeHne YCIOBUH, CIMOCOOCTBYIONIMX MPUOOPETEHUIO OOYYaIOMUMUCS OIbITa
pa3HOOOpa3HOW JEATENbHOCTH, TMO3HAHUA W CAMOIMO3HAHUSI, KIIIOYEBHIX HABBIKOB
(KTIOYEBBIX KOMIMETEHIUM), MMEIOMUX YHUBEPCAIbHOE 3HAUCHHE ISl Pa3IUYHBIX
BUJIOB JICSITEILHOCTH;

* ¢opmupoBaHuEe yYMEHUN OOBSCHITH W OLICHUBATh SIBJICHUS OKPYXKAIOIIEro MUpa Ha
OCHOBAHWHY 3HAHWH U OIBITA, TIOTYUYCHHBIX MMPU U3YICHUHN XUMUU;

" (dopMupoBaHue y 00yUJaIOIMIUXCS TYMaHUCTUYECKUX OTHOIICHHM, TOHUMAaHUSI IIEHHOCTH
XUMUYECKUX 3HAHUU JUISI BHIPAOOTKH SKOJIOTMYECKHU IEJI€CO00PAa3HOTO MOBEJACHUS B
OBITY ¥ TPYAOBOM JCSITEIILHOCTHU B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBBS M OKPYKaIoIeH
MPUPOJTHOM CPENBIL;

" pa3BUTHE MOTHUBAIIMKM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHMS OOIIEUETIOBEYECKUX IIEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY TTPOQ ISl U HAMTPABIEHHOCTH JaJIbHEHIIIEro 00yYeHUSI.

Kypc HampaBieH Ha pelieHue CIEQyIMMX 3aday, 00eCleUMBAIOIINX PEATU3ALUI0
JUYHOCTHO-OPUEHTUPOBAHHOTO M JE€ATEJIbHOCTHOIO TOJAXOJI0B K OOYYEHUIO XHUMHHU
obOyuatommuxcst ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

* ¢opMUpOBaHHE TNEPBOHAYAIBHBIX CHUCTEMATHU3UPOBAHHBIX  MPEJACTABICHUN O
BCILIECTBAX, WX TMPEBPAIICHUSIX M MPAKTUYECKOM TNPUMEHEHHUH; OBJIAJICHUE
MOHSATUHHBIM aIapaToM U CUMBOJIMUYECKUM SI3bIKOM XUMUU;

" OCO3HaHWE OOBEKTUBHON 3HAUMMOCTH OCHOB XHWMHUYECKOM HAyKH Kak o0O0JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XHUMHYECKUX TMPEBPAIICHUN HEOPraHUYeCKUX U
OPraHUYECKUX BEIIECTB KaK OCHOBBI MHOTHMX SIBJICHUW XWBOU U HEKHUBOM IPUPOIBI;
yIIyOJieHre TIPEICTaBICHUN O MaTepruaIbHOM €IUHCTBE MUPA;

" OBJIAQJICHUE OCHOBAMH XWMHYECKOW TPaMOTHOCTHU: CIIOCOOHOCTBHIO aHAIM3UPOBATH U
OOBEKTUBHO OIICHWBATH JKU3HCHHBIC CUTYyaIlMH, CBSI3aHHBIE C XUMHUEH, HaBbIKAMU
0€301acHOr0 OOpallleHus] ¢ BEIIECTBAMH, MCIOJIB3YEeMbIMU B MOBCEAHEBHOW >KU3HU;
YMEHUEM aHaJIM3UPOBATh M IUJIAHUPOBATh AKOJIOTHYECKH OE30IacHOE TMOBEACHUE B
LEJISIX COXPAHEHUsI 37J0POBbsS U OKPYKAIOIICH Cpeibl;

* ¢opMupoBaHHME YMEHHH YCTaHABIMBATh CBSI3M MEXKIY pealbHO HaOII0IaeMbIMU
XUMUYCCKAMHU SBJICHUSIMH M TIPOIIECCaMu, TPOUCXOISIIUMHA B MEKPOMHUPE, OOBSICHSATD
MPUYUHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOCHHUS, a
TaK)Xe 3aBUCUMOCTb TPUMEHEHUS BEIIECTB OT MX CBOMCTB;

" IPUOOPETEHHE OIbITA HWCIONB30BAHUS PA3IMYHBIX METOIOB H3y4YEHUS BEIICCTB,
HAOIOZICHUST 3a WX TPEBPAIICHUSIMH TPU TPOBEICHUU HECIOKHBIX XUMUYECKHX
HKCIEPUMEHTOB C MCIOJIB30BaHUEM JIJAOOPATOPHOTO 0OOPYIOBAHUS U TPUOOPOB;



" (GopmupoBaHHE TPEICTABICHUA O 3HAYCHHH XWMHUYCCKOWM HAyKH U PpCEIICHUU
COBPEMEHHBIX IKOJIOTHYECKHX IMPOOIIEM, B TOM YHCJIIE B IPEIOTBPAICHUH TEXHOTCHHBIX
Y DKOJIOTHYECKHUX KaTacTpod.

Oco0enHocTH 0TOOpa M AJANITALNM Y4eOHOT0 MAaTEPHUAJIA 10 XUMHH

OOyuenue y4yeOHOMY MpenMery «XuMHs» HEO0OXOJUMO CTPOUTh Ha CO3JaHUU
ONTUMAJIBHBIX YCJIOBHM JJI1 YCBOGHHUS MPOrpaMMHOr0o Marepuaina oOyuaromumucs ¢ 311P.
Bonbiioe BHUMaHUE TOKHO OBITh YAEIEHO 0TOOPY Y4eOHOro Marepuaia B COOTBETCTBUU C
OPUHIIMIIOM JOCTYIMHOCTH TPH COXpaHEHUW o001iero 6a3oBoro ypoBHs. OH JOJKEH IO
COJIepKaHUI0 U 00beMY OBITh aIaNTUPOBAHHBIM i oOy4aronuxcs ¢ 3[1P B cooTBeTcTBUM C
uxX o0coObiMH oOpa3zoBarelbHBIMU TOTpeOHOCTAMH. CliemyeT OOJIeTYUTh OBJAJCHUE
MarepuasioM oOyvatomumucs ¢ 3I[IP mocpeacTtBoM ero AeTanbHOTO OOBIACHEHUS C
CUCTEMATUYECKUM ITIOBTOPOM, MHOTIOKPAaTHOM TPEHHPOBKOM B NPUMEHECHHHM 3HAHUU C
WCIOJB30BAaHUEM  TPUEMOB  QJITOPUTMH3ALMM W BU3YAJIbHBIX  ONOp, OOy4YeHHs
CTPYKTYpPHUPOBAHUIO MaTepHaia.

Bonbmioe 3HaueHne AJid MOJTHOLEHHOTO YCBOCHHS YYEOHOro Marepuaia UMEEeT onopa
Ha MEXIPEIMETHBIE CBSI3U BOIPOCOB, U3y4aeMbIX B JAHHOM Kypce, C TaKUMU Y4COHBIMHU
npeameTamu kak «leorpadus», «duszuka», «buonorus». [lo3Bossst paccMaTpuBaTh OJIUH U
TOT K€ Y4EOHBI MaTepuall C Pa3HbIX TOUEK 3PEHUS, MEXKIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT
€ro Jy4lIeMy OCMBICICHHUIO, 00Jie€ MPOYHOMY 3aKPEIUICHUIO TMOJMYYEHHBIX 3HAHUN H
MPAKTUYECKUX YMEHHUM.

[Ipy moAroTOBKE K YypOKaM YUYUTEIb JOJDKEH MPeAyCMOTPETh (HOPMHUPOBAHHE Y
oOydJaronuxcsi yMEHU aHaJu3upoBaTh, CpPaBHUBATh, 0000IATH HM3y4yaeMbId Marepual,
MJIaHUPOBATH MPEJICTOSUIYIO PabOTY, OCYIIECTBISITH CAMOKOHTPOJIb. He00X0AMMO MOCTOSHHO
CJIEAUTH 3a MPABUILHOCTHIO peueBOro 0POpMIICHHS BhICKa3biBaHUi oOyuatommxcst ¢ 311P.

B cBs3u C OCOOGHHOCTSAMH TIOBEJEHUSIM JesTeabHOCTH oOyvaromuxcs ¢ 3I1P
(pacTOPMOXKEHHOCTh, ~ HEOPraHW30BAHHOCTh)  HEOOXOAWUM  CTPOXKAMIIMK  KOHTPOJIb
COOJIIOZICHUSI TIPaBUJl TEXHUKU OE€30MAaCHOCTU TIPU TMPOBEICHUHM J1TA0OpATOPHBIX padboT B
XUMHUYECKOM KaOWHETE.

IlpumepHble BHAbI AesiTeJbHOCTH oOy4daromuxca ¢ 3IIP, o0yciaoBiieHHbIe
0co0bIMH 00pa30BaTEJbHBIMH MOTPEOHOCTSAMM U 00ecreYyrBAIONIUE OCMbBICJIEHHOE
O0CBOEHHE CO/IePKAHUM 00Pa30BaHMS MO NMpeAMeTy « XUMUD)

Conepxanue BuUAOB jAesTenbHOCcTH oOyuatomuxcs ¢ 3[IP Ha ypokax xumuu
ompenensieTcsi WX O0COObIMH 0Opa3oBaTeIbHBIMH TOTpeOHOCTSIMHU. [lomMumoO mHPOKO
ucnoipzyemMbix B OOIT OO0 o6mux A1 Bcex 00ydarommxcsi BUJIOB JESITEIbHOCTH CIIEAYET
YCUJIUTh BUBI JCSITEIBHOCTH, CIeM(pUYHBIE ISl JAaHHOM KaTeropuyd OOydaronIuxcs, s
oOecreyeHns: OCMBICIIEHHOTO OCBOEHUS cojiepKaHusi 00pa30BaHUs MO MPEAMETY: YCUIICHUE
MPEIMETHO-TIPAKTUYECKON JIEATEIbHOCTH C aKTUBU3AIMEN CEHCOPHBIX CUCTEM; YepeIOBaHUE
BUJIOB JIEATEIBLHOCTH, 3aJCHCTBYIOLUIUX PpPA3JIMYHbIE CEHCOPHBIE CHUCTEMbI; OCBOEHUE
Marepuaia ¢ Oropoi Ha aJroOpUTM; «IOLIArOBOCTh» B U3YYEHUU MaTepuaia; UCIOIb30BaHNe
JOTIOJIHUTEJIbHOW BU3YallbHOW OIOpPhI (IJIaHBI, OOpa3Ilbl, CXEMbI, I1a0JOHBI, OIMNOPHBIC
tabnuipl). Jns pazButus y obydarornuxcs ¢ 3[1P ymenus nenats BBIBOIBI, (POpMUPOBAHUS
IPaMOTHOTO PEYEBOTO BBHICKA3bIBAHUS HEOOXOIUMO UCIIOJIB30BaTh OTIOPHBIE CIIOBA U KIIUIIIE.
Oco0oe BHHMaHHME CIEAyeT YICIUTh OOYYEHHMIO CTPYKTYPUPOBAaHUIO MaTepHana:
COCTABJICHHE PHUCYHOUHBIX M BepOaIbHBIX CXEM, COCTaBJieHHWE TaOJMIl, COCTABJICHHE



KJaccupuKaluuu ¢ 0003HAUYEHHBIMA OCHOBAaHUSIMU AJI KJIACCHU(HUKAIMU M HAIOJHEHUE HX
npuUMepamu H Jp.

[IpumepHas Tematrueckas 1 TepMUHOJIOrHYecKas Jekcuka coorseTctByer OOIT OOO0.

Jns oGyuatomuxcst ¢ 3I1P cymiecTBeHHBIME SIBISIOTCS MPUEMBI PA0OTHI € JIGKCUYECKUM
MarepuaioM Mo mpeamety. IIpoBoaurtcs cnennanbHas padoTa MO BBEJCHHUIO B aKTHUBHBIN
CJIOBapb 00YyYaroImuXcs COOTBETCTBYIOIIEH TePMHUHOJIOTHH. V3ydyaemble TEpMUHBI BBOJSATCS
Ha TIOJMCEHCOPHOM OCHOBE, 00s3aTelibHA BU3yallbHAs MOJJCPKKA, AITOPUTMBI pabOTHI C
OIIpeJIeIICHUEM, OTIOPHBIE CXEMBI [T aKTyaJIu3allii TEPMUHOJIOTHH.

MecTo yueOHOTro npeamMera « XumMusH B y4eOHOM IJIaHe

B cootBercTBumM ¢ denepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 001Iero 0o0pa3oBaHUs YYEOHBIA TPEAMET «XUMHUS» BXOIUT B TPEIMETHYIO
obmnacth «EcTecTBeHHOHAYYHBIC TIPEAMETHDY U SIBISCTCS 00S3aTEIBHBIM JTSI H3YUICHHUS.

VY4eOHbIM MI1aHOM Ha €€ U3ydeHue oTBe/IeHO 136 yueOHBIX YacoB — IO 2 4 B HEJEIIO B
8 1 9 KImaccax COOTBETCTBEHHO.

Coneprkanue ydyeOHOro npeaMera «XuMus», npeacrapieHHoe B [IpumepHoit padboueit
nporpamme, cooTBerctByer ®I'OC OO0, paszpadorano ¢ yderoM [IpumMepHOi OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHMs MO YYEOHOMY MpEaMETy
«Xumus», cooTBeTcTBYeT [IpuMepHON aganTUpPOBAaHHOW OCHOBHOM 0Opa30BaTeIbHOM
IporpaMme OCHOBHOTO 00Iero o0pa3oBaHUsS OOYYAIOMIMXCA C 3aJEPKKOM MCUXUYECKOTO
pa3BUTHSL.

COLAEPXAHUE YUYEBHOI'O ITPEAMETA «X1UMMUA»

8 KIIACC

IlepBoHaya/ibHbIe XUMHUYECKHUE MOHATHS

[Ipenmer xumun. Ponb xumuu 6 scusnu uenoeexa'. Tena u BemectBa. OuU3nUecKue
CBOMCTBA BEWIECTB. ATrpEraTHoe€ COCTOSIHHE BEIECTB. Xumus 6 cucmeme Hayk. Uucrteie
BemecTBa U cMmecu. CriocoOwl pasnmeneHust cMmeceid. I[IpaBuma Ge3omacHOro oOparieHus C
BEIIIECTBAMH U JTAOOPATOPHBIM 000pyAoBaHUEM. [loHamue 0 Memooax noO3HAHUS 8 XUMUL.

ATOMBI W MOJEKYIbl. XHUMHYECKHE DJIEMEHTHI. 3HAKW (CHUMBOJIBI) XMMHUYECKUX
anemMeHToB. OTHOCUTENbHAs aToMmMHasi macca. [IpocTeie M cloXXKHBIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYEHHUE.

Xumuueckass QgopMyna. BaneHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB. 3aKOH
nocmosincmea cocmasa eewjecms. OTHOCUTEIbHAS MOJIEKYJIApHas Macca. MaccoBas 10yst
XUMHUYECKOTO AJIEMEHTA B COCTUHECHUH.

dusznyecKue U XUMUUECKUE SBJICHUS. XUMHUYecKas peakius. [I[pu3Haku XUMHUYECKUX
peakuui. YpaBHEHHUS XUMHUYECKHMX pEaKUMid. 3aKOH COXPAaHEHHsS MACChl BEILECTB.
Kiaccudukanust XuMU4ecKuX peakiuil (CoeIMHEHUs, pa3iokKeHUs, 3aMeleHNsI, 0OMEHA).

XVUMHUYECKUHN IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0M, C MMpaBUIaMH pabOThI
B Jlaboparopuu W mnpuéMaMu oOpallleHusi ¢ JJabopaTOpHbIM OOOPYAOBAHHUEM; W3YYEHHE WU
omucaHue (PU3MYIECKHX CBOMCTB 0Opa3llOB HEOPraHWYECKUX BEIIECTB; HAOIO/ICHUE
¢busnueckux (IUIaBJICHWE BOCKA, TasHUE JIbJla, PACTUPAHHE caxapa B CTYNKE, KUTMIEHUE U

13pechb 1 panee Kypcrsom 0603HaUEHbI TEMbI, U3yUEHME KOTOPbIX MPOBOANTCA B O3HAKOMUTEIbHOM MaaHe. MNeaaror
CaMOCTOATENbHO onpeaenseT o6bem M3yvyaemoro maTepuana.



KOHJICHCAIMsI BOJABI) U XMMHUYECKUX (TOPEHHE CBEUH, MPOKAJMBAHHE MEIHOM IMPOBOJIOKH,
B3aMMO/ICHCTBHUE MeJia C KUCIIOTOI ) ABICHUM, HAOII0OICHUE U OMTMCAHUE TIPU3HAKOB IPOTEKAHUS
XUMHYECKHX peakuui (pas3ioKeHHe caxapa, B3auMOJIECHCTBUE CEPHOW KUCIOTHI C XJIOPUIOM
Oapusi, pasnoxenue ruapokcuga meau (I1) mpu HarpeBaHum, B3auMOJEICTBHE >Kene3a ¢
pactBopoM cosii menu (I1));u3yuenue cniocoOoOB paszieneHus: cMecel (C MOMOIIBI0 MarHuTa,
(buiabTpOBaHUE, BBbIMAPUBAHUE, ITUCTHIULAIMSA, XpomaTtorpadus), NpOBEICHUE OYUCTKU
MOBapEHHOW coNM; HAOMIOJACHHME U OMNHCAHME PE3yJIbTaTOB MPOBEACHHS  ONBITA,
WUTIOCTPUPYIOIIETO  3aKOH ~ COXPAaHEHUsI  MacChl;  CO3/IaHME  MOJENed  MOJIEKYJ
(IIapOCTEPIKHEBBIX ).

Ba:kueiilmue npeacTaBUTe I HEOPTAHNYECKUX BelIECTB

Bo3nyx — cmeck razoB. CoctaB Bo3ayxa. Kucinopoa — 3JIeMEHT U IPOCTOE BELIECTBO.
Haxosxnenue kuciaopoaa B mpupoie, pu3ndecKre 1 XMMUYECKHe CBOMCTBA. Peakiiuu ropeHus
MPOCTBIX M CJHOXHBIX BemlecTB. CrnocoObl TOJNydeHUs KHUCIOpoJa B JiabopaTopuu u
npomvluiiennocmu. llpumenenue kucinopoaa. [lonarue 06 okcupax. KpyroBopot kucinopozaa
B nipupoie. O30 — aiiomponHas MoOUDUKayust KUCI0pooq.

Tennosoii 2¢ppexm xumuueckou pearyuu, MepmMOXUMUYECKUE YPAGHEHUs, HK30- U
SHAOTEPMUYECKUE PEAKIUU. TOnauso:. y2oib U MemaH. 3azpsa3HeHue 6030yXd, VCUleHue
NapHUK08020 3¢ pexma, paspyuienue 030H08020 CJOAL.

Bomopon — smeMeHT M mpocToe BemecTBo. HaxoxaeHue Boaopoaa B IMPUPOJE,
dbu3nUecKkue M XMMHUYECKHME CBOWCTBA (HAa MpUMEpPE B3aUMOJICUCTBHUS C HEMETalIaMHU U
OKCHJIAMU METAJIOB), IPUMEHEHUE, Cnocobbl nonyyerus. [IoHATHE O KUCIOTaX U COJISX.

KomuectBo BemectBa. Mosb. MomsipHast macca. 3akoH ABOrajpo. MossipHblil 00bEM
ra3oB. PacueTsl mo xumuueckoi opmyse. PacueTbl MaccoBoOil 1011 XMMUYECKOTO AJIEMEHTA B
CO€JIMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHON MAacCChl, MOJISIPHOT'O 00beMa ra3oB. Pacuérel mo
XUMHUYECKUM YPABHEHUSIM.

Qusuueckue ceoiicmea 600vl. Bona. Ee coctaB, cTrpoeHrne UM MOJEKyJbl. Boda kak
pacmeopumens. PactBopbl. [lonamue 0O HACLIWEHHBIX U HEHACLIWEHHbIX PACMEOPaAXx.
llonsmue pacmeopumocmu eeujecms 8 ode. Pacuer MaccoBOM 07U BEIIECTBA B PacTBOPE
(mporieHTHAsE KOHIIEHTpalus). MaccoBasi 10Jis BEIIECTBAa B pacTBOpe. Xumuueckue ceoucmea
8000l (pa3ilodiceHue, peakyuu ¢ Hampuem, oKkcuoom kanvyus, okcuoom cepwl (1V) peaxyuu c
Memaniamu, KUCIOMHbIMU U OCHOGHbIMU oKcuoamu). [lonamue 06 ocHosanusax. Ponv
pacmeopos 6 npupooe u 8 dHcusHu yenosexa. Kpyezosopom 600wl 6 npupooe. 3arpsiz3HeHUE
MpUPOAHBIX BOA. OXpaHa U OYKUCTKA TPUPOIHBIX BOJI.

Baxneiimme kiaccel HeOpraHnuecknx coenuHennii. Kimaccudukanust HeopraHnueckux
coenuHeHnii. OKCHIBI: cOCTaB, Kiaccudukamnus (KUCIOTHBIE, OCHOBHBIC, am@omepHbvie,
Hecosleoopazyowue - Ha npumepe oxcuoa yenepooa (1) u oxkcuoa azoma (1)), Homenxnamypa.
llonyuenue u XUMHUYECKHE CBOMCTBA OKCHUIOB (B3aMMOJICHCTBUE C BOJOM, KHUCIOTaMU,
menouyamu). OcHoBanusi. Krnaccudukarus OCHOBaHMM: WIENOYM U HEPACTBOPUMBIC
ocHOBaHusA. HoMeHknaTtypa ocHoBaHui. DU3MUECKUE U XMUMUYECKUE CBOMCTBA OCHOBAaHUM
(B3aMMOJeHCTBHE C OKCUJIAMU HEMETAJUIOB, KMUCIIOTaMU, COJISIMU). [lonyyenue ocHosanuil.

Kucnotel: cocraB, kiaccudukaiys, HOMEHKIATypa, (QU3NUecKue U XUMHUYECKUE
CBOMCTBA (B3aMMOJICHCTBHE C METAJJIAMH, OCHOBHBIMH OKCUJaMHU, OCHOBAaHUSIMU, COJIIMH, HA
pUMepe COJITHOM M CEPHOM KHUCIOT), cnocobwsl nonyuenus. Psan aktuHocTr MetaioB H. H.
bekerora. Conu (cpemHue): HOMEHKJIATYpa COJICH, CHOCOObl NoJy4eHus, B3auMOACHCTBUE
COJIEH C MeTa/lIaMu, KUCIIOTAMH, IIEJI0YaMH U COJISIMU, TPUMEHEHHUE.



[Tonsitue 06 am(poTepHBIX TUAPOKCHAAX (Ha MpUMEpe IIUHKA



peaKkIuu pa3noKeHus, COCUHEHHUS ).

Me:xnpeamMeTHble CBA3HM

Peammsanuss MeXnpeaMETHBIX CBA3EHM NPU  HM3YYEeHMM XUMHA B 8 KJacce
OCYILIECTBIISIETCS. Yepe3 MCIONIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX NOHATHUMN, TaK U
HNOHATUMN, SIBISIFOIIMXCS CUCTEMHBIMHM JUISI OTAEIbHBIX INPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO1ue ecTeCTBEHHO-HAay4YHbIE TOHATUSA: HAY4HbIM (DAaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJu3, CHUHTE3, KilacCU(UKaAlUs, [EPUOJUYHOCTh, HAOIIOACHHUE, HKCIEPHUMEHT,
MOJIEIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®duznka: marepus, aToM, 3JIEKTPOH, MNPOTOH, HEHUTPOH, HOH, HYKJIHJ, HW30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, dJEKTPUUYECKUNA 3apsili, BEIIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, a3, PU3NUCCKUE BETUUYUHBI, €AMHULIBI U3MEPEHUs], KOCMOC, TIIAaHETHI,
3BE311b1, ComHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rugpochepa, MUHEpaNbI, TOPHBIE MOPOABI, MOJIE3HBIE
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYECKAs] peaKIMs

ITepuonuueckuit  3akoH. Ilepumoaudeckass cucreMa XUMHUYECKHX  BJIEMEHTOB
. 1. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB XMMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX TMEPUOAOB, KM, KAIbLMSA U UX COCAUHEHHN B COOTBETCTBHM C
MOJIOXKEHUEM 3JIeMEeHTOB B [lepronyeckoit cuctemMe U CTpOEHUEM UX aTOMOB.

CrpoeHne BemecTBa: BUABI XUMUYECKOW CBA3U. THIBI KPUCTAUIMYECKUX PEIIETOK,
3A6UCUMOCHb CBOUCME Geiecmaa Om Muna KPUCMAaLIu4ecKol peuémruy u 8u0ad Xumuieckou
CBS3U.

Knaccudukainyss 1 HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB (MEXIAYHApOAHAs MU
TpUBHaJIbHAs1). XUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM Kllaccam
HEOPraHUYE€CKUX COCAMHEHMI, TEHETUUECKAs CBSI3b HEOPraHWUUECKUX BEIIECTB.

Knaccudpukanms XUMHUYECKUX PEaKIHMH MO Pa3IMYHBIM MpH3HAKaM (10 YHCIy U
COCTaBY YYacTBYIOIIMX B PEAKIMU BEIHISCTB, MO TEIJIOBOMY 3(P(HEKTy, MO HU3MEHCHHIO
CTEIICHEH OKHUCJICHUS XHUMHYECKUX JJIEMEHTOB, II0 0Opamumocmu, no y4acmuio
Kamaauzamopa). IK30- U SHIOTEPMUUYECKUE peakuu. Tepmoxumuieckue ypasHeHus.

Hlouamue o ckopocmu xumuueckou peaxyuu. Ilonsmue 06 obpamumvix u
HeoOpamumbulx Xumuueckux peakyusx. Ilonamue 0 2OMO2EHHbIX U 2eMePOSeHHbIX PeaKYUsIX.
llonamue o xumuyeckom pasunosecuu. CmeujeHue xumuueckozo pasHosecus. Daxmopui,
BAUAIOUWUE HA CKOPOCMb XUMUYECKOU Peakyuu U NOAOHCEHUE XUMULECKO20 PABHOBECUSL.

OKUCIUTETLHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU, DJCKTPOHHBIA OajaHC OKHUCIUTEIHHO-
BOCCTAaHOBUTEILHOMU peakinu. CocTaBlIeHHE YPAaBHEHUN OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX
peakIuii ¢ UCMOJIBL30BaHUEM METO/1a AJIEKTPOHHOIO OajiaHca.

Teopust 2JIEKTPOJUTUUECKON JUCCOLMAIUMU. ODJIEKTPOJUTHYECKAsT JAUCCOIHAIIUS.
DJIEKTPOIUTHI U HEIIEKTPoJUThl. KaTuoHbI, aHMOHBI. Mexanuzm ouccoyuayuu eujecmes ¢
Pa3udHLIMU 8UdamMu xumuueckou cesazu. llonamue o cmenenu ouccoyuayuu. CUIbHBIE U
cJ1a0bIe AEKTPOJINTHL.

Peakiuu nonHoro ooMeHa. Y cloBusi IPOTEKaHUS PeaKIuii HOHHOTO 0OMEHa JI0 KOHIIA.



IlonHple M COKpamIEHHBIE MOHHBIE YPABHEHUs peakuuid. XHMHUYECKHE CBOMCTBA KHUCIOT,
OCHOBAaHHI M COJIEH B CBETE MPEACTABJICHHUIN 00 3JIEKTpOIUTHYECKON aucconmanuu. Cpena
pactBopa. KauecTBeHHbIE peakiuu Ha KaTHOHBI U AHUOHBL: XJIOPUA-, OpOMHI-, HOAMI-,
cyabdar-, kKapOOHAT-, CHIMKAT-, ¢ocdar- aHUOHBI; THIPOKCH]I-UOHBI; KATHOHBI aMMOHHS,
MarHus, Kajabllusl, aTlOMUHMS, Keaeza (2+) u (3+), meau (2+), MHKA, IPUCYTCTBYIOIIHNE B
BOJHBIX PACTBOpax.

XHUMUYECKUI SKCIEPUMEHT: O3HAKOMJIEHHUE C MOJECISMHU KPUCTAIUIMYECKUX PEIIETOK
HEOPraHWYECKUX BEIIeCTB — METaUIOB M HeMeTauloB (Tpadutra W anmMasa), CIO0XKHBIX
BEIIECTB (XJIOpHUAa HATPHs); UCCIEAOBAHNE 3aBUCIMOCTH CKOPOCTH XUMHUYECKOUW peakiuu OT
BO3/ICHCTBUS Pa3IMUHbIX (PaKTOPOB; UCCIEAOBAHUE HIEKTPOIIPOBOTHOCTH PACTBOPOB BEILIECTB,
mpouecca JUMCCOLMAalUMK  KUCJIOT, WIeJIo4ed M cosield  (BO3MOXHO — HMCIOJIb30BaHUE
BUJICOMATEPUAIIOB); TIPOBEJAEHHUE ONBITOB, WILTIOCTPUPYIOMIMX MPU3HAKU MPOTEKAHUS peaKUnid
MOHHOTO oOMeHa (0Opa3oBaHME OCajKa, BBIJCICHHWE Ta3a, oOpa30BaHUE BObI); OIBITOB,
WUTIOCTPUPYIOIIMX TPUMEPHl  OKUCIHUTEIbHO-BOCCTAHOBHUTENIBHBIX peakuuid (ropeHue,
pEaKLMK Pa3I0KEHUs, COEAMHEHMS); PACIO3HABAHNE HEOPTAHUUYECKHUX BEIIECTB C MOMOILBIO
Ka4EeCTBEHHBIX PEAKLINM HA MOHBI;, PEIIEHNE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemertanibl 1 MX COeANHEHUSA

OOmast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHBIE
cTeneHu okucieHus. CtpoeHne u (U3NYECKUE CBOICTBA MPOCTHIX BELIECTB — rajOr€HOB.
XUMUYeCKHe CBOMCTBA Ha MpUMEpE XJIopa (B3aUMOAEHCTBHE C METallaMU, HEMETalllaMU —
BOJIOPOJIOM M KHUCJIOPOJOM, weroyamu). Xnopooaopod. ConsiHasi KHUCIOTa, XUMHUYECKUE
CBOMCTBa, nonyuenue, TPUMEHEHUE. [lericmeue Xaopa u XI0po8000pO0a HA OpP2AHUIM
yenosexka. Baxxnenmme XJIOpUAbl U UX HAX0XKICHUE B IPUPOJIE.

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB
KHCJIOPOJia ¥ Cephbl. XapaKTEPHbIE CTENIEHU OKHCIICHUS.

Crpoenre W (QuU3NYECKHE CBOMCTBA MNPOCTHIX BEIIECTB — KHUCJIOPOJAa M CEpBL.
AnnorponHble  MoOAM(UKAUMKA  KHCIOpoAa M cepbl. XHUMHYECKHME CBOMCTBAa CEpPbI
(B3auMonelcTBUE € Hememanilamu — BOJOPOAOM U KHCIOPOAOM, METAJUIAMH,

KOHYEHMPUPOBAHHbIMU ~ a30MHOU U cepHoti  kucromamu). CepoBOJOPOA: CTPOEHUE,
(bu3NYecKue U XUMHYECKNE CBOMCTBA (KUCIOTHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA). OKCHU/IBI
Cepbl KaK MPEeJCTaBUTEN KUCIOTHBIX OKcUI0B. CepHasi KucioTa: pu3ndeckue 1 XUMHUIECKHe
cBoiicTBa (oOume u cnernuduyeckue). Conu cepHON KHUCIOTHI, KaUeCTBEHHAs PEaKIMs Ha
cyabdar-uoH. CepHucras Kuciota. Xumuueckue peakyuu, Jjedxcawjue 8 OCHOGe
NPOMBIULIEHHO20 ChOCO0a NoIy4eHus cepHoll kuciomsl. HaxoxneHue cepbl U €€ COeAMHEHUN
B ipupojie. [IpuMenenue ceprl U ee coelMHEHUN B ObITY U B TPOMBIIIJICHHOCTH. Xumuyueckoe
3aepsA3HeHUue OKpyicarouel cpeovl CoOeOUHEeHUsMU cepbl (KUCOmHble 00X#COU, 3a2pSA3HEHUE
6030yXa U 8000EMOB), CNOCOOBL €20 NPedOMEPAUeHUSL.

OO6mast xapakrepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB
azora u pocdopa, xapakTepHbIC CTCIICHH OKUCIICHUS.

A30T, pacnpocTpaHeHHe B TMpupojae, (PUMYECKUE UM XHUMHUYECKHE CBONCTBA
(B3auMOJEHCTBHE ¢ METANIAaMUA U HEMETAJUIAMU - KUCIOPOAOM U BoAopoaoM). Kpyrosopot
a3oTa B mpupoje. AMMHAK: (PU3NYECKUE U XUMHUYECKHE CBOMCTBA (OKHCIIEHHE, OCHOBHBIE
CBOMCTBAa BOJHOIO pacTBOpa), nonyyeHue W mnpuMeHeHwe. CoJIM aMMOHHMS: COCTasB,
busznueckne M XUMHYECKHE CBOMCTBa (pa3ioXkKeHHe, B3aUMOACHCTBHE CO MIEIIOYaMHU),
npuMmeHenre. KauecTBeHHas peakiys Ha MOHBI aMMOHHUSI. A30THAas KUCJIOTa, €€ (pu3nueckue



1 XMMHYECKHE CBOMCTBA (00mue u cnerududeckue), noayuerue. Hutparel (paznoxeHue).
Azotuctas kuciora. Mcnonp30BaHue HUTPATOB U COJIEH aMMOHHUS B KaU€CTBE MUHEPAIbHBIX
ynobpenuit. Xumuueckoe 3acpssHenue OKpydcarowen cpedbl COeOUHEHUAMU a30ma
(kuciomuule 0024co0U, 3az2psA3HenUe 8030YXd, NOUBbL U B000EMOB).

dochop, arromponuvie moouguxayuu Gocpopa, GuzNUECKUe U XUMHUYCCKHUE
CBOMCTBA (B3aUMOJICUCTBUE C METAJUIAMH, HEMETAIUIAMU, KOHYEHMPUPOBAHHBIMU A30MHOU U
ceprou kucromamu). Oxcun docdopa (V), oprodochopnas kuciora: (usmyeckue u
XUMHUYECKUE CBOMCTBA, noayuenue. llowamue o MuHepaibHulX YOOOPEHUSX: HUMpaAmol U
Gocpamul. Ilonamue o komniexcHvix yoooperusx. O0IIasg XxapakTepucTUKa 3J1eMeHTOB |V A-
rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB YTIIEpo/ia U KpeMHHUs. BaleHTHOCTh U XapaKTepHbIe
CTETIeHH OKHMCJICHHS aTOMOB yriepojaa u KpemHus. PacripocTtpanenue yriepoaa B mpHpOJE,
XapaKTepHbIEC CTETICHU OKUCIICHHUS.

Yrnepon, amwtotpornHbie Mogudukanuu (rpadur, anmas), GU3NIECKUE U XUMHUICCKUE
CBOMCTBA MPOCTHIX  BEMIECTB  (B3aMMOJCHCTBHE C  MeETaUlaMH, HEMETaJlIaMH,
KOHYEHMPUPOBAHHBIMU A30MHOU U cepHoul Kkuciomamu). Ancopouus. KpyroBoport yrieposaa
B mpupoae. OKkcuupl yriepoja, ux (U3MUECKHe W XMMHYECKHE CBOICTBA, IMOITYYCHHE
Y IPUMEHEHUE, JACHCTBUE HAa OPraHU3M YeJIOBEKa. JKoo2uueckue npobaemvl, C8:A3aHHblE C
oxcuoom yenepooa(lV); eunomesa 2enobanrbhoco nomenjieHus KiuMamd, NAPHUKOBLILL
a¢hghexm. YTonbHas KUCIOTA U €€ COJU, UX (PU3NYECKUe U XUMUYECKHUE CBOMCTBA, NOIyUeHUe
u npumernerue. KauecTBeHHasi peakius Ha KapOoHaT-uOHBI. Vcnonb3oBaHue kapOOHATOB B
OBITY, MEAMIIMHE, IPOMBILUIEHHOCTH U CEJIbCKOM XO3SIICTBE.

OOmume mnpexacraBieHUss 00 OCOOCHHOCTSAX COCTaBa W CTPOCHUS OPraHUYECKUX
COCIMHEHMI yriepoja (Ha ImpuMepe MeTaHa, dTUJIEHA, JTaHOJIa, YKCYCHOW KUCIOTHI. Hx
cocmas u xumuyeckoe cmpoenue. Knaccugpukayus opeanuuecxkux eewecms. Ilonsatue o
OMOIOTHYECKH BaXKHBIX BEIIECTBAaX: JKHpax, OeiKkax, yriieBoJaXx — M UX POJIM B KU3HU
yenoBeka. MamepuanvHoe eOUHCmMBEo 0p2aHu4ecKux U HeOpeaHu4yecKux coeoOuHeHuu.

KpeMmuuii, ero ¢puznueckue 1 XuMUYECKUe CBOMCTBA (Ha MpUMeEpe B3aUMOJEHCTBUSA C
METaJUIaMH ¥ HEMETaJUIAMHM), nonyuenue u npuMeHenune. CoeouneHus KpemHusi 8 npupooe.
Obwue npeocmasnenusi 06 okcude xpemuusa(lV) u xkpemnuesou xucnome. Cunuxameol,
Qu3zuueckue u Xumuieckue ceoUCmaea, noayierue u npumeHerue 8 6vimy, NPOMbILUIEHHOCU
(6 MeOUYUHCKOL, 3]IeKMPOHHOU, CMPOUmMenbHou u op.). Baoicuetiwue cmpoumenvHbvle
mMamepuanel: Kepamukd, cmekiuo, yemenm, 6emon, sxcene3obemon. lIpobnemvr 6e30nacHozo
UCNONIL3068AHUSL CMPOUMENbHBIX MAMEPUANO8 8 NOBCEOHEGHOU IHCUSHU.

XUMHYECKUHN DKCIIEPUMEHT: M3ydeHrne 00pas3IioB HEOPTAHNUECKUX BEIIECTB, CBOMCTB
COJITHOW KHCIIOTHI; TTPOBEJACHUE KAYECTBEHHBIX PEAKIUi Ha XJIOPUI-UOHBI U HAOIIOICHHE
MPU3HAKOB WX MPOTEKAHUS, OMbBITHI, OTpa)karomye (U3NUeCKhe M XUMHUYECKHE CBOMCTBA
raJIOTeHOB M UX COCTMHEHNH (BO3MOXHO UCTIOJIF30BaHNE BUACOMATEPHAIIOB); O3HAKOMIICHUE
c oOpasmamMu XJOopuja0B (TaJOTEHHIOB); O3HAKOMJIEHHWE C oOpa3namMu cepbl U €€
COeIMHEHUSIMU (BO3MOXKHO HCIIOJIb30BaHHME BHIEOMATepUasoB); HAOIIOACHHE Mpolecca
oOyriMBaHusi caxapa MoJ JeWCTBHEM KOHLEHTPUPOBAHHON CEPHOW KHUCIOTHI; M3y4YEHUE
XUMHUYECKUX CBOMCTB pa30aBIECHHON CEPHOU KUCIOTHI, MPOBEACHNUE KAaUECTBEHHON peakinu
Ha Cynb(paT-uOH U HAOIIOIeHNE TIPpU3HaKa e€ MPOTEKaHUs; 03HAKOMJICHHE ¢ (PM3HUECKUMHU
cBoiicTBamMH a3ota, ¢ochopa U HX COECIMHEHUH (BO3SMOXKHO  HCIOJIH30BAaHUE
BUJICOMATEpPHUANOB), 00pa3liaMu a30THBIX U (PochHOpHBIX YIOOpEHHIT; TOTyuYeHne aMMHUaKa 1
M3YYEHHE €TO CBOMCTB; MPOBECHNE KaueCTBEHHBIX pEeaKIMii Ha NOH aMMOHHUS U PocdaT-ruoH
YU U3YYCHHE INPU3HAKOB UX NPOTEKAHMs, B3aMMOACHCTBUE KOHLEHTPUPOBAHHOM a30THOM
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KUCJIOTBl C MEIbI0 (BO3MOXHO MCIIOJIb30BAaHUE BHJICOMATEPHUATIOB); H3YUYECHHE MOJeIeH
KPUCTAINTMYECKUX PEIIETOK anmasa, rpapuTa; 03HAKOMJICHHE C MPOLIECCOM aacopOIuu
PaCTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOWCTBOM MPOTHUBOTa3a; MOJTYyUYCHHE
YIJIEKUCIIOTO Ta3a U M3YYEHUE €ro CBOMCTB; MPOBEJACHHE KAUYE€CTBEHHBIX pEaKIUMi Ha
KapOOHAaT- W CHUJIMKAT-UOHBI M M3YYEHHE MPU3HAKOB HX NPOTEKAHUsS; O3HAKOMIICHHE C
NPOJYKIHUEH CUIIMKATHON MPOMBIIIEHHOCTH; PEIICHUE YKCIIEPUMEHTAIIBHBIX 33]1a4 10 TEME
«BaxHelme HeMeTaubl U UX COCIUHEHUS.

MeTaJiibl 1 X COeIMHEHUS

OOmias xapakTepUCTHKAa XUMUYECKUX HJIIEMEHTOB — METAJJIOB Ha OCHOBAaHMM HUX
nonoxenus B llepmommueckon cucreme xummuudeckux sneMeHToB /l. M. MenneneeBa u
cTpoeHuss atomoB. CTpoeHue MeTauioB. MeTamnuyeckas CBA3b U MeETajuIM4ecKas
KpUCTaJInYecKas pereTka. DIEeKTPOXUMUYECKUH psi/i HApsHKEHU MeTauioB. Gusnyeckue
1 XMMHUYECKHE CBOMCTBA METAIIOB (B3aMMOACHCTBUE C KUCIOPOJOM, BOJOM, KUCIOTaMU).
Obwue cnocodvl noayuenus memannos. llonamue o KoOppo3uu Mmemanios, OCHOBHbIE
cnocoowvl 3awumsl ux om kopposzuu. Cniasel (cmanb, 4y2yH, OWOPATIOMUHUL, OPOH3A) U UX
npumenenue 8 Oblmy U NPOMbLULTIEHHOCHIU.

[[{enouynble MeTaLIBL: TTONOKEHHE B [lepruonnueckoil cucTeMe XuMUYECKUX 3JIEMEHTOB
. . Menneneena; crpoenne aroMoB. Haxoxnenue B npupoje. Puzndeckue 1 XuMHUIECKUE
cBolicTBa (Ha mpumepe Hatpus M Kanusg). OKCHUIbI M THAPOKCUIBI HATPUS U Kajus.
[IprMeHeHne METO0YHBIX METAJIIOB U UX COCTUHEHUIA.

[Ilenouyno3eMenbHbIE METAIUIBI MAarHUM W KaJbLUUW: MoJokeHue B Ilepuonnueckon
cucreMe xumuieckux sneMeHtoB J[. . MenaeneeBa; cTpoeHuE UX aTOMOB; HaXO0XIEHUE B
npupoje. Pu3n4ecKue 1 XMMUYECKHUE CBOMCTBA MarHus U Kalibliyd. Baxuemme coe JMHeHUs
KaJIbLIMs (OKCHUJT, THIIPOKCHUJ, COJM). ZKécmKrocmb 600bl U cnocoObl e€ ycmpaHeHusl.

AmomuHuii: nosioxkenne B Ilepuonnueckon cucreme xumuueckux anemeHToB 1. .
MenzaeneeBa; CTPOEHHE aTOMa; HAXOXJCHUE B Tmpupoje. PU3NUECKHE U XHUMHUYECKHUE
CBOMCTBA aTtOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA U TUJIPOKCU]IA ATFOMUHUS.

Kenezo: mnonoxenne B llepuoguueckoid cUCTEME XUMHUYECKHX DJIEMEHTOB
. . MenneneeBa; CTpoeHUE aToma; HaxoXJAeHUE B npupoje. Ousndyeckue 1 XuMHIECKUE
CBOMCTBa 3kejie3a (B3aUMOACHCTBHME C MeETa/UlaMH, KHUCIOTaMH U cojiaMu). OKCHIBI,
ruapokcuisl u conu xxenesa(ll) u xxenesa(lll): coctas, cBoiicTBa U noryuenue.

XUMHUYECKHI JKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3laMyd METAJJIOB W CIUIABOB, MX
(U3UYECKUMU CBOMCTBAMHU; U3YYCHHE pPE3YyIbTATOB KOPPO3UU METALIOB (BO3MOXKHO
WCIIOJIb30BAaHUE BUIEOMATEPHUAIIOB), OCOOCHHOCTEW B3aUMOJCUCTBUS OKCHIA KaJbIUsi U
HaTpus C BOJOW (BO3MOXKHO HCIOJIb30BAHME BHUACOMATEPHUANIOB); HCCIEIOBAHHE CBOWCTB
KECTKOW BOJBI, MpoIllecca TOPEHUsl Kejae3a B KUCIOpojae (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX pEaKIuii Ha HMOHBI (MarHusl,
KaJbLius, antoMunus, nuHka, xenesa(ll) u sxenesa(lll), meau(ll)); nabnrogenue u onucanue
MPOIIECCOB OKpAIIMBAaHUS IUIAMEHU WOHAMHU HATpUs, Kalusd M KaJbIUs (BO3MOXKHO
HCIIOJL30BaHNE BHJICOMATEPHUANIOB); HCCIIeIOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA
ATIOMHUHUS ¥ TUAPOKCHIA ITMHKA; pElIeHNEe YKCIIEpUMEHTAIBHBIX 3a/1a4 10 TeMe « BaxkHeiime
METAJLJIbI U KX COCTUHEHHUS.

Xumus u okpyycarouian cpeoa
Hoegvle mamepuanvt u mexnonocuu. Bewjecmea u mamepuansl 8 n08CEOHEBHOU HCUSHU
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yenosexa. Xumus u 300posve. bezonacrnoe ucnonvzosanue gewyecmes u XUuMU4eCcKux peakyuii 8
ovimy. Ilepsas nomows npu xumuueckux odcoz2ax u ompagnenusx. OCHoBbl IKOI02UUECKOU
epamomuocmu. Xumuueckoe 3azpsaznHeHue OoKpyscaouel cpedvl (npedenvbHas 0OnYyCmumas
koHyenmpayus eewgecme — IJ/[K). Ponb xumuu 8 peuienuy 9K0102U4ecKux npooiem.

Ilpupoonvie ucmounuxu y2ne6000p0008 (y20ib, NPUPOOHDIIL 2A3, Hedhmb), NPOOYKMbL UX
nepepadomxu, ux poib 6 ObIMy U NPOMbIUIEHHOCTU.

Xumuueckuil dKCnepumenm: usydeHue o00paA3yos8 Mamepuaios (Cmekio, CHIAGb
Memanios, NOIUMEPHblE MAMEPUATbL).

MexnpeaMeTHbIe CBSI3H

Peanmuszanyss MeXIpeaMETHBIX CBA3€d IPU  HM3Y4YEHMM XUMHM B 9 Kiacce
OCYLIECTBJISIETCSL YEPE3 UCIIOIb30BAHUE KAaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U
MOHATUH, SIBISIOIIUXCS CUCTEMHBIMH ISl OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUSA: HAy4YHbIM (DAKT, TUMOTE3a, 3aKOH, TEOpUs,
aHaliu3, CHUHTE3, KJIacCU(pUKALMS, NEPUOJUYHOCTb, HAOIIOAEHUE, DKCIIEPUMEHT,
MOJCIIUPOBAHUE, HU3MEpPEHUE, MOJEIb, SBJIICHHE, MapHUKOBBIA A(Q(PEKT, TEeXHOIOorus,
MaTepHuabl.

®dusnka: marepus, aToM, 3JIEKTPOH, MHPOTOH, HEHUTPOH, HOH, HYKJIHJ, H30TOIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUH 3aps], IPOBOJHUKH, IOJYyHPOBOIHUKH,
IUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENIO, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTAJUIMUECKAs PEIIETKA, CIUIaBbl, (PU3MUECKHE BEITUYMHBI,
€AVHULBI N3MEPEHMS], KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE€3/bl, CONHIIE.

buonorus: ¢poTocunres, AbixaHue, ouocdepa, IKocUcTeEMa, MUHEPAIbHbIE Y100pEHUs,
MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEJIbHBIE BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpANbI, TOPHbIE MOPOABI, TOJE3HBIE
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

BoinosiHeHHE MPAKTHYECKUX Pa0dOT

[Ipy mpoBeaeHHM TPAKTUYECKONW pabOThI KaXIbIi €€ dTal  BBIMOJHAETCS
oOyuarorumucs ¢ 3I1P BmecTe ¢ yuutenem u moj ero pykoBojctBoM. Ha qocke o0s3aTennbHO
BBIBEIIIMBAIOTCS MPABUJIa TEXHUKHU 0€30MMaCHOCTH, COOTBETCTBYIOIIUE TAHHOMY BUJTY Pa0OTHI,
JaeTcsl TpaBWIbHAs 3amuch (QOpPMYyNl W YKa3bIBaeTCs IeJib TpoBeaeHus padotel. [lpu
HEOOXOAMMOCTH JTAeTCsl BU3YaJbHBIN QJITOPUTM BBITOTHEHUS 3aJaHUSA. JTO CIOCOOCTBYET
OCO3HAHUIO 00YYAIOITUMUCS BBITIOJHSIEMBIX JICUCTBUI U MOTYyYEHHOTO pe3yJibTara.

IIpuMepHbIe KOHTPOJIHLHO-U3MEPHTEIbHbIE MATEPHUAJIBI 0 XUMUH

Jlnst opranu3zanuu NpoBEPKU, yUeTa U KOHTPOJISI 3HAaHUN 00y4aroluXxcsl 0 MPeAMETY
MPEAYCMOTPEHBI KOHTPOJIbHBIE PA00ThI, CAMOCTOSATENbHbIE PAaOOThI, 3a4€Thl, TPAKTUYECKUE
paboThl, TecTupoBaHue. OJTHUM U3 METO/I0B KOHTPOJISL pe3yJIbTaTOB O0YyUYEeHHS 00YHaIOIUXCS
c 3IIP sBnsieTcss METO/A MOJIMBAPUATUBHOTO 3KCIPECC-TECTUPOBAHUSI C KOHCTPYUPYEMBIMU
oTBeTaMu. Ero OTIMYUTENbHBIMU YEpPTaMHU SIBIISIOTCS ONEPATUBHOCTh, BBICOKAs CTETEHb
WHAVBUAYyAIU3alM1 3HAHUN, CPAaBHUTEJIBHO Majible 3aTpaThl BpEMEHHU U TPyJAa Ha MPOBEPKY
OTBETOB O0YyUYaOIIIHXCH.

Hna obyuaromuxcsi ¢ 3I[IP Bo3MOxHO u3MeHeHue GOPMYIUPOBKU 3aJaHUNA Ha
«MOLIArOBYIO», aJanTalus MpeaaraeMoro oO0OydarlieMycs TECTOBOIO (KOHTPOJIBHO-
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OLICHOYHOI'0) Marepuaa: UCIOJIb30BaHNE YCTHBIX U MUCbMEHHBIX MHCTPYKLIHM, YIIPOILEHHE
JUTMHHBIX CJIOKHBIX (DOPMYITHPOBOK HHCTPYKIIHM, PEelIEHUE C ONOPOM Ha alIroOpuT™, 00pasell,
MCIOJIb30BaHUE CIIPABOYHON MH(POPMAIUH.

INTAHNPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O IIPEJIMETA « XMW
HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA30OBAHIMA

B nenom pe3ynbratsl ocBoeHus o0ydarommmucs ¢ 311P yueGHoro npeamera « XuMusi»
JIOJKHBI COBIAAATh C PE3yJIbTaTaMu MPUMEPHON paboueld mporpaMMbl OCHOBHOTO OOIIETO
oOpa3zoBanusi. Hanbosee 3HAUMMBIMH SIBIISIOTCSL:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIIMS K O0YYESHHIO U LIeTICHANPaBICHHON O3HABATEILHOM 1eATEeIbHOCTH;

YCTaHOBKA Ha OCMBICJICHHE JMYHOTO OIbITa, HAOMIONEHUH 332 XUMHYECKUMU
AKCIIEPUMEHTAMU;

OpHUEHTAIMS Ha MTPaBUJIa MHAWBUTyaIbHOTO U KOJIJIEKTUBHOTO O€30MTaCHOTO MOBECHHS
IIPU B3aUMOJICHCTBUHM C XUMHUUYECKMMHU BEILIECTBAMU U COEAMHEHUSAMU;

IpaKTHYECKOE U3ydeHue npodeccuil u Tpya pa3aIudHOro poJa, B TOM YUCIIE HA OCHOBE
NPUMEHEHUS W3y4aeMoro MpPEAMETHOrO 3HaHUs (Hampumep, Ja0O0paHT XUMHUYECKOIO
aHan3a);

yBa)XEHUE K TPYAY U pe3ybTaTaM TPYJOBOU AESITEIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY ITOCTPOECHMIO JalbHENUIIECH MHANBUAYAIbHON TPACKTOPUU
oOpa3oBaHMsI HAa OCHOBE OpPHUEHTHPOBKM B MHUpe mnpodeccuid W NpodecCHOHATbHBIX
MPEINOUYTEHUH, YBAKUTEILHOTO OTHOIICHUS K TPYAY;

OCO3HaHUE CBOETO MOBEACHUS C TOUKH 3PEHUS OTTACHOCTH WJIM 0€30MacHOCTH s ceOs
WM TSI OKPY KAIOIITNX;

OCHOBBI DKOJIOTUYECKOW KYJIbTYpPHI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBINUICHHS, TPUOOPETEHHE OIBbITa JKOJOTHYECKH OpPUEHTHPOBAHHOU
MPAKTUYECKON AESITETbHOCTU B )KU3HEHHBIX CUTYAIIUIX;

OCO3HaHUE IMOCJIECTBUI U HENPUATHE BPEIHBIX MPUBbIUEK (YIIOTPEOIEHHS alKOroJs,
HapKOTUKOB, KypeHHUs) U UHBIX (pOopM Bpeza Il PU3NYECKOTO U ICUXUYECKOTO 370POBbS;

IPUHATHE PEIICHUN B )KU3HEHHOM CUTYallMu Ha OCHOBE MEPEHOCa MOJyUYEHHBIX B XOI€
oOy4eHHs 3HaHU B aKTYaJbHYIO CUTYyAINIO, BOCIIOJIHATH Ne(UIUT nHPOpMaIInK;

TOTOBHOCTh OTOMpaThb M HUCIOJb30BaTh HYKHYIO HWH(OPMALMIO B COOTBETCTBUHU C
KOHTEKCTOM >KU3HEHHOM CUTYaIIHH.

METAIIPEAMETHBIE PE3YJIBTATbBI

Osnaoenue ynueepcanbHblMu y4eOHbIMU NO3ZHABAM E/IbHLIMU OCUCHGUAMU:

BBISIBJIATh IPUYMHBI U CIICICTBUS TPOCTHIX XUMUYECKUX SIBJICHUI;

OCYIIECTBJISITh CpPaBHEHWE, KIACCU(PUKAIMIO XUMHYECKUX BEIIECTB MO 3aJlaHHBIM
OCHOBAHUAM U KPUTEPUSM JJIs1 YKa3aHHBIX JJOTUYECKUX OTIEPalINil;

CTPOUTH JIOTUYECKOE CYXKICHHUE MOCJIE MNPEABAPUTEIBHOIO AHAIU3A, BKIIFOYAONIEE
YCTaHOBJIEHHE IPUYMHHO-CIICICTBEHHBIX CBA3EH;

BBISIBIIATE  nePuIuThl  WHGOpPMANUKA, JAaHHBIX, HEOOXOMWMBIX JJIS peUIeHUs
MOCTaBJICHHON 3a7auM;
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mpeo0pa3oBeIBaTh HH(OPMAITUIO U3 OJHOTO BUAA B APYroH (TaOIUILy B TEKCT | TIp.);

co37aBaTh, MPUMEHSITh U MPEOOPa30BBIBATh 3HAKH W CUMBOJIBI, MOJICIH U CXEMBI JIJIS
pereHus yaeOHBIX ¥ TT03HABATEIBHBIX 33/1a4 C TIOMOIIIBIO ME1arora;

C MOMOIIIbIO TIeJJarora MPOBOJAUTh XUMUYECKUM OIBIT, HECIOKHBINA IKCIIEPUMEHT, JJIs
YCTAHOBJIGHUSI OCOOEHHOCTEH O0O0bEeKTa M3y4YeHHUs, NPUUYMHHO-CICICTBEHHBIX CBS3eU U
3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;

C MOMOIIBIO MeIarora Wik CAaMOCTOSITEIbHO (POPMYJTHMPOBATH 0000IIEHHS U BBIBOJIBI TIO
pe3ysbTaTaM MPOBEICHHOTO HAOJIOICHHUS], OTIBITA;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE XUMHYECKUX MTPOIIECCOB U UX MOCIEICTBUSA,

UCKATh WM OTOMpaTh WHGOPMAIMIO WIM JaHHbIE W3 HCTOYHUKOB C Y4YE€TOM
MIPEIOKCHHON yIeOHOM 3aa4M U 33 TaHHBIX KPUTCPUEB.

Osnaoenue yHugepcaibHbIMU y4eOHBIMU KOMMYHUKAMUGHBIMU OCUCHBUAMU:

OpraHU30BBIBATh Y4e€OHOE B3aMMOJCHUCTBUE B rpynne (OompeaessTh OOIIue e,
pacrpenensiTh poJid, TOrOBapUBaTHCS APYT C IPYTOM U T. I.).

C MOMOIIBIO MEeIarora Uil CaMOCTOSITEILHO COCTABJIATh YCTHBIC U MUChMEHHBIE TEKCThI
C UCIIOJIb30BaHUEM UJUTIOCTPATUBHBIX MaTEPHUAJIOB JJIsl BBICTYILJICHUS TIEPET Ay JUTOPUEH;

OpraHU30BBIBATh YUEOHOE COTPYJHUUYECTBO U COBMECTHYIO JEATEIbHOCTh C YUUTEIEM
U CBEpCTHUKaMH; paboTaTh WHIUBUIYAIBHO W B TPYIIE: HaXOAUTh OOIlee pEIIeHHE U
paszpemiaTh KOH(IMKTHI HAa OCHOBE COIJIACOBAaHUSI TO3UIMH M y4yeTa HHTEPECOB;
dbopMyIupOBaTh, ApryMEHTUPOBATh U OTCTaWBAaTh CBOE MHECHHE;

OIICHMBATh KAaue€CTBO CBOEr0 BKJaJa B OOIIMNA MPOAYKT, MPUHUMATH U Pa3JEsATh
OTBETCTBEHHOCTh U MPOSIBIISATh TOTOBHOCTH K MPEIOCTABICHUIO OTYETA IEPE TPYMIIION.

Osnadenue ynueepcanbHblMu y4eOHbIMU PEZYIAMUGHBIMU OCHUCIEUAMU:

oOHapyxuBaTh U (POpMyIUPOBaTh Y4EOHYIO MpOOJIeMYy, ONMPEACSITh 1eb Y4eOHOM
NeATEIIbHOCTH;

BJIQJICTh ~OCHOBAMHM  CAMOKOHTPOJIS, CAMOOLICHKH, TPHUHATHUS  PEIICHHH U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpA B YUEOHOU U MO3HABATEIBHOM ACATEIbHOCTH;

COOTHOCUTH CBOM JICUCTBUS C IJIAHUPYEMBIMU pe3yJibTaTaMU, OCYIECTBIISITE KOHTPOJIb
CBOEH JIEATEIIbHOCTH B TIPOIIeCCe JOCTHXKEHUS Pe3ysIbTaTa, ONpeAesaTh CIIOCOObI TEHCTBUN B
paMKax TMPEeUIOKEHHBIX YCIOBUH W TpeOOBaHUM, KOPPEKTUPOBATH CBOM JCHCTBUS B
COOTBETCTBHUM C N3MEHSIONIEHUCS CUTYallNEH;

JlaBaTh aJI€KBaTHYIO OLIEHKY CUTYallMU U MPEAJIarath IJiaH €€ U3MEHEHUS;

MPEABUACTH TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IPH PEIICHUHN Y4eOHOM 3a/1auu;

MOHUMATh TPUYUHBI, O KOTOPHIM HE OBUI JOCTUTHYT TpeOyeMbIi pe3yibTaT
NESTEeIPHOCTH, OINpPEACNATh TO3WTUBHBIE W3MEHEHUsS ¢ HampaBieHHs, TpeOyronme
JnajabHenIel padoThl;

OCO3HAHHO OTHOCHUTKLCSA K APYroMYy YeJI0OBEKY, €ro MHEHHUIO.

HNPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mpenMeTHBIX pPe3yJbTaTOB MO OCBOEHUIO 00S3aTENBHOTO COAEpPKaHUS,
YCTAHOBJICHHOTO JaHHOW MpUMEpHOUM paboueld mporpaMMoi, BBIACISIIOT: HAyYHbIC 3HAHUS,
YMEHHS ¥ CIOCOOBbI AEHCTBHM, crneruduueckue s yueOHOro mnpeaMera «XuMus», BUJIBI
JESTETPHOCTH TI0 TIOJYYCHWIO HOBOTO 3HAHUWSA, €r0 WHTEPIpETalnH, MpeoOpa3oBaHUIO U

MIPUMEHEHUIO B PA3JINYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX:
o MPEJICTABIICHUE O 3aKOHOMEPHOCTSIX M IMO3HABAEMOCTH SIBJICHUU
MPUPOJIbl, TOHUMaHUE 0OBEKTUBHON 3HAUMMOCTH OCHOB XMMUUYECKOI HAYKH KaK
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00JIaCTH COBPEMEHHOTO E€CTECTBO3HAHMS, KOMIIOHEHTAa OOIIEH KyIbTYyphl H
NPAKTHUECKON JESTEIbHOCTH YEIOBEKa B YCIOBHSIX COBPEMEHHOTO OOIIECTBA;
MOHMMAHUE MECTa XUMUHU CPEJIU JPYTUX €CTECTBEHHBIX HAYK;

o BJIaJICHUE OCHOBAMM IMOHATHUMHOIO aIIapaTa U CUMBOJIMYECKOrO
S3bIKA XUMUU JIJISL COCTaBIEHUSI (OPMYJT HEOPTraHUYECKUX BEILECTB, YpaBHEHUN
XUMHUYECKUX peakIuil (C OMmopoi Ha aNropuTM yueOHBIX NEHCTBUIA); BllaJIeHUE
ocHoBaMu xuMuueckoid HoMeHkIaTypbl (IUPAC u TpuBManpHON) M yMmMeHHE
UCIIOJIb30BaTh €€ JJIsl pelieHus y4yeOHO-TI03HABATENbHBIX 337a4 C TOMOIIBIO
YUHTENS; YMEHHE MCHOJb30BaTh MOJENIN JUIsi OOBSACHEHHS] CTPOEHUS aTOMOB U
MOJIEKYJI IO AJITOPUTMY C OITOPOU HA OINPENEIICHNUS;

o MPEJCTABICHUE O CUCTEME XHUMHYECKMX 3HAHUM U YMEHHE C
MOMOIIBIO YUUTEIIS IPUMEHSITh CUCTEMY XUMUYECKUX 3HAHUU JIJIs1 YCTAHOBJICHUS
B3aMMOCBSI3€M MEXIy HM3YYEHHbIM MaTE€pPUajIoOM M TpPU TOJYYEHUU HOBBIX
3HaHWH, a TaKKe B IMPOIIECCE BBHIMOJHEHUS YYEOHBIX 3aJlaHUi U Tpu padbote ¢
HMCTOYHUKAMU XUMHUYECKON HH(pOPMaILIUK, KOTOPAasi BKIIOUYAET:

BAKHENIINE XUMUYECKUE MTOHATHS: XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO,
IIPOCTOE W CJOKHOE BEIIECTBO, OJHOPOJIHAs] M HEOJHOPOAHAs CMECh, OTHOCHUTEIIBHBIE
aTOMHAas U MOJIEKYJISIpHAs MAacChl, KOJIMYECTBO BEMIECTBA, MOJIb, MOJISIPHAS MAcCa, MOJISIPHBII
00bEM, OKCHJ, KHUCJIOTa, OCHOBAaHHE, COJb (CpeAHss), XUMHUYECKas pEaKUus, pEeaKIHu
COCIMHEHHUSI, PEAKIMHN PA3JIOKEHUS, PEaKUUU 3aMElIeHUs, peakuu OOMEHa, TEeIJIOBOM
3¢ exT peakiyu, 3K30- U SHAOTEPMUUYECKUAE PEAKIIUHU, PACTBOP, MACCOBAs 10JIsI XUMUYECKOTO
AJIEMEHTA B COEAMHEHNH, MAaCCOBAsI IOJISl ¥ TPOLICHTHAS KOHLICHTPALUS BELIECTBA B PaCTBOPE,
AIpO aToMa, JIEKTPUUYECKHI CJI0M aToMa, aTOMHasi OpOuTalb, paguyc aroMa, BaJ€HTHOCTb,
CTETEeHb OKUCIICHUSI, XUMUYECKasl CBSA3b, AJIEKTPOOTPULIATEILHOCTD, TTOJISIPHAS. U HETIOJISIpHAs
KOBAJICHTHAsA CBSI3b, MOHHAs CBsI3b, METAJUIMYECKasl CBsI3b, KPUCTAJUIMYECKAs pEIIeTKa
(aToMHasi, MOHHAS, METAITTUYECKAsL, MOJICKYJISIpHAsi), MOH, KATUOH, aHUOH, DJIEKTPOJIUT U HE
AIIEKTPOIIUT, DIEKTPOIIUTUYECKAS] TUCCOIMAIMS, PEaKIIMd NOHHOTO OOMEHa, OKUCIUTEIIbHO-
BOCCTAHOBUTEJIBHBIE  pPEAKIHUHU, OKUCIUTEIb W  BOCCTAHOBUTEIb, OKHUCJIEHUE U
BOCCTAaHOBJICHHE, JJICKTPOJU3, XMMHUYECKOE pPaBHOBECHE, OOpaTUMble M HEOOpaTUMBbIE
peaKkiuu, CKOPOCTh XUMHUYECKOM peakluHuH, KaTaau3aTop, NPEeAeNbHO JIOMyCTUMAs
kouuentpanus (ITJK), koppo3usi MeTaioB, CIjIaBsbl;

OCHOBOTIOJIATAIOIINE 3AKOHBI XMMUU: 3aKOH COXpaHEHUs Macchl, [ lepnoandecknii 3aK0oH
J. 1. MenaeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTapo;

TEOPUU XUMHH: aTOMHO-MOJICKYJISIpHAsE TEOpHUs, TEOpUS DIJICKTPOJIUTHUECCKOMN
JMCCOIMAIINKM, a TaK)Ke TMPEeJCTaBICHUS O HAyYHBIX METOJaxX TMO3HaHMs, B TOM YHUCIE
AKCIIEPUMEHTAJIBHBIX W TEOPETUUYECKUX METOJIaX HCCICIOBAaHMUS BEIIECTB W HW3YUYCHUS
XUMHUYECKUX PEaKIUM;

° IPEACTABICHUE O  IEPUOAUYECKOM  3aBUCUMOCTA  CBOMCTB
XUMHUUYECKHUX AJIEMEHTOB (Paguyc aToMa, dJIEKTPOOTPUIIATENBbHOCTD), TPOCTHIX U
CJIOKHBIX BEILIECTB OT MOJIOXKEHHS 31eMeHTOB B Ilepuonuueckoil cucreme (B
MaJlbIX MEPUOJAX W IJIaBHBIX MOJArPYINNax) U AJIEKTPOHHOTO CTPOCHUSI aTOMa;
yMEHUE OOBICHATH CBSI3b MOJIOKEHUS dneMeHTa B [lepuoanueckoii cucteme ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHUMHUYECKHUX DJIEMEHTOB
(coctaB U 3apsan sapa, o0l1ee YUCIIO JIEKTPOHOB), paCIpeieIEHUEM AJIEKTPOHOB
10 SHEPTEeTUYECKUM YPOBHSM aTOMOB IEPBBIX TPEX NEPHUOJIOB, Kalvs U KaJIbLIKS;
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KJIACCU(PUIIMPOBATh XHWMHUYECKHE DIEMEHTHl C OINOpOl Ha OMNpeaeseHus
¢buznyeckoro cMpicia HU(POBBIX JAaHHBIX MEPUOINYECKON TaOIULIBI;

o yMEHUE KJIACCU(PUITUPOBATH XUMHYECKHE AIIEMEHTHI,
HEOPTraHWYECKUE BEIIECTBA M XUMHUYECKHME PEaKIMH C OMOpPOM Ha CXEMBL;
OTIPEENSTh BAJIGHTHOCTh U CTENEHb OKHUCICHUS XUMHYECKUX AJIEMEHTOB, BUJL
XUMHUYECKOUN CBSI3U U THUIl KPUCTAIUIMYECKON CTPYKTYPhI B COCAMHEHUSX, 3apsl
MOHA, XapaKTep cpelbl B BOJHBIX pacTBOpaxX BEHIECTB (KHUCIOT, OCHOBAHMI),
OKHUCJIUTENIb U BOCCTAHOBUTENb MO aJITOPUTMY YUE€OHBIX JIEHCTBHIA;

o YMEHUE XapaKTepu30BaThb C ONOPOM Ha cXeMy (uU3nyYecKue u
XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB (KHCIOPOJ, 030H, BOJOPOA, Tpadur,
anmMas, KpeMHUi, a3oT, Gocdop, cepa, Xop, HATPUH, KU, MATHUH, KaJIbIIAH,
AIFOMHHMM, JKETI€30) U CIOKHBIX BEIIECTB, B TOM YHCIIE UX BOJHBIX PACTBOPOB
(BoJa, aMMHMaK, XJIOPOBOAOPO/, CEPOBOJOPOI, OKCHUJIBI ¥ TUAPOKCUABI METAIIJIOB
| - HA rpymmn, amomunwust, meau (1), nuaka, sxenesa (11 u 1), okcunpt yraepona
(Il u 1V), xpemuus (1V), azota u dpochopa (11 u V), cepsr (IV u V1), cepaucras,
cepHasi, a30TUCTasl, a30THas, (pochopHas, yroiabHas,, KpEMHUEBAs KUCIOTa U UX
COJIM); OIHUCBHIBaThb C ONOPOM Ha TIUIAaH U KIIOYEBbIE CJIOBA; YyMEHHE
IIPOTHO3UPOBATh M XapaKTEpPU30BaTh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX
COCTaBa M CTPOEHHUA IOCJIE MNPEIBAPUTEIBLHOTO aHaldu3a IOJ PYKOBOJCTBOM
mearora, MpUMEHEHNE BEIIECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOXXHOCTb
NPOTEKAaHUSI XUMHYECKHX TMPEBPAICHUI B Pa3IMYHBIX YCIOBHUSAX, BIHSHUE
BEILECTB U XMMHYECKHX IPOIECCOB HA OPTraHM3M YEJIOBEKa U OKPYKAIOIIYIO
IPUPOAHYIO CPENY;

o YMEHHUE COCTaBJIATh MO 00pasily, CXeMme, alroOpuTMy YYEOHBIX
JEUCTBUN MOJICKYJIIPHBIC M HOHHBIE YPAaBHEHUS PEAKIIHM (B TOM YHCIIe peaKIuid
MOHHOTO  OOMEHa M  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakUuil),
WUTIOCTPUPYIOIIMX ~ XUMHYECKHE CBOWCTBA W3YYCHHBIX KJIAcCOB / TPy
HEOPraHWYECKUX BELIECTB, a TakXke MOATBEPKAAIOMINUX TIE€HETHUYECKYIO
B3aMMOCBS3b MEXy HUMU;

o YMEHHE BBIUYUCISTH OTHOCUTEIHHYIO MOJIEKYJISPHYIO U MOJISIPHYIO
Macchl BEUIECTB, MAacCCOBYIO JOJII0 XMMHYECKOTO 3JIEMEHTA B COEIUHEHHH,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, KOJMYECTBO BEIIECTBA M €r0 Maccy,
00BbEM razoB ¢ omopoi Ha o0IIMe (POpMYyJibl; YMEHHE MPOBOJIUTH PacdeThl IO
YPaBHEHUSAM XUMHUYECKHUX PEaKIMi U HaXOAUTh KOJMYECTBO BEIIECTBA, 00BEM U
MacCy peareHTOB WM NMPOJIYKTOB pEaKIMHU C ONOpOM Ha oOpasel, aaroputM
y4eOHBIX 1eUCTBUH;

o BJIQJICHHE  OCHOBHBIMH  METOJAaMH  HAy4yHOTO  IO3HAHUS
(HabmrosieHue, HU3MEpPEHHe, HKCIEPUMEHT, MOJACIUPOBAHUE) MpPU H3YYCHUU
BEILECTB U XMMHUYECKHUX SIBJICHUN C OMOPOM Ha aITOPUTM Y4EOHBIX JACHCTBUM;
yMeHHe CcGOpMyIUpOBaTh TPOOIEeMy W MPEAJIOKUTh IMYTH €€ PEIICHUs C
MOMOIILIbIO TI€JIarora; 3HaHWE OCHOB 0e30macHOil paboThl ¢ XUMHYECKUMU
BEILECTBAMH, XUMUYECKOHN MOCYZ0i U TaO0OPaTOPHBIM 000pYAOBAHUEM;

o HaJIM4YKe MPAKTUYECKUX HABBIKOB TUIAHUPOBAHUS U OCYILIECTBIICHHUS
CIIEYIOIUX XUMHUYECKUX SKCIEPUMEHTOB TMOJ PYKOBOACTBOM YUHTENS C
00CYXJIeHHEM TIaHa PabOThI MM COCTABICHUEM TaOJHUIIHI:

U3y4EHUE U ONMCaHue PU3NIECKUX CBOICTB BEILIECTB;
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O3HAKOMJIEHUE C (U3HMUECKUMHU ¥ XUMUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE PU3HAKH MPOTEKAHUS XUMUIECKUX PEaAKITHi;

W3Y4YCHHUE CIIOCOOOB pa3/ieNieHUsT CMeCel;

MOJIYYCHHUE KUCIIOPO/Ia U U3YUEHUE €T0 CBOMCTB;

MOJIYYCHHUE BOJIOPOJIa U U3YUCHHE €T0 CBOMCTB;

MOJIYYCHHUE YTJICKUCIIOTO ra3a U U3y4eHUE €ro CBONCTB;

MOJIYYCHUEC aMMHUaKa U U3YYCHUE €TI0 CBOMCTB;

MPUTOTOBJICHHE PAcCTBOPOB C OIPEACICHHOW MacCOBOW JI0JICH PacTBOPEHHOTO
BEILICCTBA,;

WCCJICIOBAHKUE M OITUCAHUE CBOMCTB HEOPTaHWYCCKUX BEIICCTB PA3IMYHBIX KIACCOB;

NpUMEHEHUE WHAUKATOPOB (JlakMyca, MeTwiopamka u deHondTaienna) s
OTIpeIeICHNS XapaKTepa CPEbl B PACTBOPAX KUCIIOT U IICIIOYCH;

W3YYCHUE B3aUMOICHCTBUS KUCIIOT C METAJIAMHU, OKCHJIAMHA METAJLIOB, PACTBOPHUMBIMH
1 HEPACTBOPHUMBIMU OCHOBAHUSIMHU, COJISIMU;

MOJTY9CHUE HEPACTBOPUMBIX OCHOBAHHIA;

BBITECHEHHUE OJTHOTO METaJlIa IPYTUM U3 pacTBOpPaA COJIH;

HCCIIeIOBaHNE aM(POTEPHBIX CBONCTB THAPOKCUIOB ATFOMUHUS 1 ITUHKA,

pellIeHne PKCIEPUMEHTAIBLHBIX 3a7a4 1Mo TeMe «OCHOBHBIC KJIACChl HEOPraHUYECKHUX
COCJIMHCHUI;

pelIeHne SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeME «DJICKTPOJIUTHUECKAS TUCCOIUALTIS;

pellleHne SKCIepUMEHTANBHBIX 3a7ad 1o TeMe «BakHelime HeMmeTauibl U HUX
COCTMHEHUS;

pellleHne OHKCIEPUMEHTAJBbHBIX 3adad 10 Teme «Baknelmume wmeTamisl W UX
COCTMHCHUS;

XUMUYECKHAE DKCIICPUMEHTHI, WUTFOCTPUPYIONTUE TPHU3HAKH TPOTCKAHUS PEaKIun
HOHHOTO 0OMEHa;

KaueCTBEHHBIC PEAKIIMU Ha MPHCYTCTBYIOIINE B BOJHBIX PAacCTBOpPAaX HMOHBI: XJIOPH-,
Opomua-, wonun-, cyibdar-, docdar-, kapOoHAT-, CUIUKAT-AaHUOHBI, TUJIPOKCH]I-UOHBI,
KaTHOHBI aMMOHUS, MarHus, KajbIUs, aTIOMHHHES, jkene3a (2+) u kenesa (3+), meau (2+),
LIMHKA;

YMEHHE TMPEJICTABISITh PE3yJIbTaThl SKCIIEPUMEHTa B (popMe BBIBOJIOB, JI0KA3aTEIIbCTB,
rpaKOB M TAOJIMI] M BBISBIIATH SMIIUPUICCKHUE 3aKOHOMEPHOCTH;

° BJIaJICHUE MpaBUIaMUd Oe30MMacHOTO OOpAIllCHHS C BEIIeCTBAMH,
UCIIOJIb3yEeMBbIMH B TOBCEIHEBHOW >KM3HH, a TAKXKE MPaBHJIAMU TIOBEJICHHS B
HEeIIX COepeKEHUs 30POBbS U OKPYKAIOIICH MPUPOIHOM CPEIbl; ITOHUMAaHNE
Bpeza (OIMacHOCTH ) BO3ICHCTBHS Ha )KUBBIE OPTaHU3MbI OTIPEICIICHHBIX BEIIECTB,
a Tak)Ke CIOCOOOB YMEHBIIICHUS U TIPEIOTBPAICHUS UX BPEIHOTO BO3ICHCTBYS;
MMOHUMAaHUE 3HAYEHUS KUPOB, OCITKOB, YIIICBOJIOB /IS OPTaHU3Ma YeIIOBEKa;

o BJIQJICHUE OCHOBAMH XHUMHYECKOH T'PAaMOTHOCTH, BKIIFOYAFOIICH
yMEHUE MPaBUILHO WCIIOJIH30BAaTh M3yUYEHHBIC BEIIECTBA M MaTepHAIbI (B TOM
YHuCJe, MUHEpaTbHBIC YIOOPEHUS, METAJUIbI U CIUJIaBbI, MPOIYKTHI MepepabOTKH
MPUPOIAHBIX HCTOYHUKOB YTJIEBOJOPOJOB (YIiisi, MPUPOJHOTO Ta3a, HepTH) B
OBITY, CEJIbCKOM XO3SIIICTBE, Ha MPOW3BOACTBE; YMEHUE MPUBOAUTH MPUMEPHI
MPaBUIILHOTO MCTIOIB30BAHMS H3YUYCHHBIX BEIIECTB M MAaTEPUATIOB;

o YMCHHUE YCTAaHABIIMBATh CBS3M MEXKIY pealbHO HAOJI0IaeMbIMU
XUMUYCCKUMHU SBJICHUSAMU M TPOIECCAaMH, IPOUCXOMSIIUMH B Makpo- H
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MUKPOMHpPE, OOBSACHATH NPHUYUHBI MHOTOOOpa3usi  BEHISCTB; yMCHHE
WHTETPUPOBATH XUMHUYSCKHE 3HAHKSI CO 3HAHUSAMH JAPYTUX YUEOHBIX MPEIMETOB
C IMIOMOIIBIO Mearora;

o npeacTtaBieHne o cdepax mpodecCHOHATBLHON IESITEIBHOCTH,
CBSI3aHHBIX C XHMHCH W COBPEMCHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha
JOCTIDKCHUSIX XUMHUYECKOW HAyKH; HAJIMYME OIbITa Pa0bOThI C pa3IMYHBIMHU
UCTOYHMKAMH HMH(OpMaMK 1O XHUMHUHM (HAy4YHO-TIONMYJISIpHAs JIUTEpaTypa,
CIIOBAapH, CIIPABOYHUKH, MHTEPHET-PECYpPChI) C OMOPON HAa AJTOPUTM: YMEHHUE
OOBCKTUBHO OIIEHWBAaTh WH(MOPMAIMIO O BEIIESCTBAX, MX IPEBPANICHUSAX H
PAKTHYESCKOM IIPUMEHCHHUH.

TpeGoBanuss K mnNpeAMeTHbBIM Ppe3yJbTATAM OCBOEHHMSI Y4eOHOro ImpeaMera
«XuMHUD», pacnpeaeeHHbIE 10 roAaM 00yUeHust

Pe3ynpTaThl 1o rogaM GopMyIHpyIOTCS O TPUHIUITY 100aBIEHUS HOBBIX PE3YJIHTATOB
OT rojia K rojly, y’K€ Ha3BaHHbIE B PEABIIYIINX r0aX MMO3UIHNH, KaK MPAaBUIIO, JOCIOBHO HE
MOBTOPSIIOTCS, HO YUUTHIBAIOTCS (PE3ylbTaThl OYEPETHOTO IoJia MO0 YMOJIYaHUIO BKIIIOYAIOT
pe3ynbTaThl IPEABIAYIIUX JIET).

8 KUIACC

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TOHATHI: aTOM, MOJIEKYJIA, XUMHUYECKH
AJIEMEHT, NMPOCTOE BEIIECTBO, CIOKHOE BEILECTBO, CMECh (OJHOPOJIHAS M HEOAHOPOIHAS),
BAJIECHTHOCTh, OTHOCHUTEJIbHASA ATOMHAs U MOJIEKYJISIpHAsl Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBas J10Js1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHHUH, MOJISIPHBIA O0BEM,
OKCHJI, KHCIOTa, OCHOBaHHUE, COJb, 21EKMPOOMpPUYAMENbHOCHb?, CTENEHb OKUCIIEHHS,
XUMHUYECKas peakuus, KilacCU(pUKALMS peakuui: peakuud COCAUHEHUS, peaKIuu
Pa3NOKEHMsI, PEaKMK 3aMEIIEHUs], pEeaKIMi 0OMeHa, PK30- U SHIOTEPMHUUYECKHUE PEaKLIUU;
mennosou 3ghghexm peaxkyuu, SAPO aToma, AIEKTPOHHBIN CJIIOW aToma, aTOMHasi OpOUTaJb,
paanyc aroMa, XMMUYECKas CBSA3b, NOJIAPHAs M HEMOJISIpHAs KOBAJICHTHAsl CBA3b, MOHHAs
CBAA3b, MOH, KATHOH, aHUOH, PaCTBOP, MACCOBAsI 10JIsl BELIECTBA (MPOLEHTHAsI KOHLEHTpaLus)
B PacTBODE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKMX NOHATHUH (cM. m. 1) u
IIPUMEHSATD 3TU MOHSTHS IPU ONMCAHUU BELIECTB U UX NPEBPALCHUI;

UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY JJIi COCTaBi€HHUS (OpMYJl BEIECTB,
MOJIEKYJISIPHBIX YpPaBHEHUN XUMUYECKUX PEaKLni, SJIEKTPOHHOTO OajaHca;

ONpENENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApPHBIX COEAMHEHUSX; CTEIEHb
OKHUCJICHUS DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX C OMOPOH Ha ONpEAEIICHHs, B TOM YHUCIIE
CTPYKTYPUPOBAHHbBIE; TPUHAIJICKHOCTh BEIIECTB K ONMPEAEIEHHOMY KJIacCy COeIMHEHHH MO
dbopmynam; BHJI XUMHUYECKOHM CBA3M (KOBaJeHTHass M MOHHAs) B HEOPraHUYECKUX
COCIMHEHHUSIX;

UMETh MPEJCTABICHUE O CUCTEME XUMHMUYECKUX 3HAHUW, YMETh C MOMOIIBIO yUYUTENS
MPUMEHATh CHCTEMY XWUMHUYECKHX 3HAHUM, Ui YCTAHOBJEHUS B3aWMOCBS3U MEXKIY
M3YYCHHBIM MaTepuajoM M TpU TOJTyYECHUH HOBBIX 3HAaHUH, a Takxke Mpu pabore c
MCTOYHUKaMU XUMHU4ecKoi nHpopmaru. OpueHTUPOBATHCS B MOHATHUSAX U OTIEPUPOBATH MU
Ha 6a30BOM ypOBHE, IPUMEHSTH NP BBIMOJTHEHUN yUYE€OHBIX 33JaHUN U PELICHUH PACUE€THBIX

23peckb 1 ganee KypcnBom 0603HaYAOTCA NAAHUMPYEMbIe MPeAMEeTHbIE Pe3yNbTaTbl, KOTOPble MOTYT 6biTb NOTEHLMANBHO
OOCTUTHYTbI 0ByyYatowmmen ¢ 3MP, HO He ABAAIOTCA 0653aTeNbHbIMM.
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3aa4 C OMOpOW Ha alNrOpuUTM Y4E€OHBIX NEHCTBUI M3YUYEHHBIE 3aKOHBI M TEOPUH: 3aKOH
coxpaneHuss maccel, Ilepnmonmueckun 3akon .M. MenpeneeBa, 3akon nocmosncmea
cocmasa, 3aKOH ABOTaJipo; aTOMHO-MOJIeKyJsipHas Teopus. COOTHOCHTH 00O3HaueHUS,
KoTOopble uMeroTcst B Tabmuue «llepuogumyeckas cucrema XxumMuyeckux anemeHToB Jl. U.
MeHzeneeBa» ¢ YACIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHUYECKUX JIEMEHTOB
(coctaB M 3apsj szpa, oOIIee YHUCIO DJIEKTPOHOB M PACTPEICIICHHE MX IO DJIEKTPOHHBIM
CJI0SIM);

KJIacCU(PUIIMPOBATh XUMHUECKHUE JIEMEHThI; HEOPraHUYECKUE BEIIECTBA; XUMUYECKUE
peakiuu (10 YMCIy U COCTaBy YYacCTBYIOIIUX B PEAKIUU BEUIECTB, MO TEIUIOBOMY 3P (DEKTY,
10 U3MEHEHUIO CTETIEHU OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB) C ONMOPON HA CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATh) OOIIKME XWMHUYECKHE CBOWCTBA BEIIECTB Pa3IMUHBIX
KJIACCOB, MMOATBEPK/1asl ONIMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIIUX
XUMHAYECKUX PEAKLNN C ONTIOPOU HA CXEMBI;

IIPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT KX COCTaBa W CTPOCHUS;
BO3MOKHOCTH TMPOTEKAaHUS XMMHYECKUX MPEBPAICHHA B PA3JIMYHBIX YCIOBUAX IOCIE
MIPEABAPUTEILHOIO 00CYXKAECHUS C E1arorom;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEILIECTB; MACCOBYIO
JOJII0 XMMHYECKOIO 3JeMEHTa 1Mo (opMylie COSAMHEHHS; MAacCOBYIO JOJIIO BEIECTBA B
pacTBOpE; MPOBOJUTH PACUETHI IO YPABHEHUIO XMMUYECKOM PEAKIIMM C OIIOPOM HA aJrOpUTM;

IIPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON JEATENBHOCTH — AHAINA3 U CHHTE3,
CpaBHEHHE, O0000IIEeHUe, CHCTeMaTu3auus, KilacCu(pUKalus, BbISBICHUE MPUYNHHO-
CIICICTBEHHBIX CBSI3¢i — I M3YyYEHHs CBOMCTB BEIIECTB M XUMUYECKHX PEaKIMii;
€CTECTBEHHO-HAYYHbIE METOJbl MO3HAHWS — HAOJIOJEHUE, W3MEpPEHHUE, MOEIMPOBAHUE,
AKCIIEPUMEHT (peanbhblli U MblCeHHbIl) IO PyKOBOACTBOM ME1arora;

CIIeIOBaTh MpaBUJiaM [OJIb30BAaHUA XWMHUYECKOW TMOCYyIOM U Ja0OpaTOPHBIM
o0OpyJOBaHMEM, a TaKKe MpaBwiaM OOpallleHHus] C BEIECTBAMH B COOTBETCTBUHU C
MHCTPYKIUSIMUA TIO BBIMOJTHEHUIO J1a00pPaTOPHBIX XMMHUYECKUX OMNBITOB MO MOJYYEHUIO U
coOMpaHUIO ra3000pa3HBIX BEIIECTB (BOJOPOJIa U KUCIOPO/ia), TPUTOTOBICHUIO PACTBOPOB C
ONPEAECIEHHON MaCcCOBOM JO0JIEM pPacTBOPEHHOTO BEUIECTBA; IUIAHUPOBATH U MPOBOIAUTH
XUMHUYECKUE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOYEN U KUCIOT C TOMOILBIO
WHIUKATOPOB  (MakMyc, (QeHondTamenH, METWIOpaHX U Jp.), MOATBEPKIAIOIINX
KAUeCTBEHHBIII COCTAaB HEOPIaHWYECKUX BEIIECTB (KAYECTBEHHBIE PEAKLIMU HA HOHBI) MOJ
PYKOBOJICTBOM I1€Jarora.

9 KUIIACC

PacCKpBhIBaTh CMBICI OCHOBHBIX XHMHYECKHUX TOHSTHH: XUMUYECKUN DJIEMEHT, aTOM,
MOJICKYJIa, WOH, KaTHOH, aHHWOH, IMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTD,
AIEKTPOOTPHIIATEIIBHOCT, CTCTICHh OKUCJICHMS, XUMHUYECKasl PEaKIus, XUMHYECKasi CBS3b,
mennosou  3pgexm  peakyuu,Moib, MOJSAPHBIMN 00BEM, PpacTBOP;, IJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJICKTPOIUTHYECKAS JUCCOIIMAITHS, PEaKIIMA HOHHOTO OOMEHa, KaTamu3aTop,
XumMuyeckoe pasHogecue, obpamumvie U HeobOpamumvle peaxyuu, OKUCIUTEIHLHO-
BOCCTAHOBUTEIBHBIC PEAKIIMH, OKUCIUTENh, BOCCTAHOBUTEIb, OKUCIICHUE  BOCCTAHOBJICHUE,
AJUTOTPOMHsA, aM(POTEPHOCTh, XUMHUYECKasi CBSI3h (KOBaJEHTHAsl, MOHHAS, METALTUYECKAs),
KpUCTAJUTMYECKasl PEMIETKA, KOPPO3Usi Memaiios, CHIA8bl; CKOPOCHb XUMUYECKOU peaKyuu,
npenensHo nonyctumas konueHtpanus (I1J1K) BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHNA (cM. 1. 1) u
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MPUMEHSATH ITU MOHATHS PU OMUCAHUU BELIECTB U UX MPEBPALICHUI;

UCIIONb30BaTh 3HAKM M CHUMBOJBI s (UKCAlMKM pPe3yJbTaTOB HAOIOACHUH,
cocTaBlieHUs (POPMYIT BEUIECTB U YPABHEHHI XUMUYECKUX PEAKIIIi, 3aIIMCH JTAaHHBIX YCIOBUH
3amau. Mcnonp3oBaTh 0003HaueHUs, umeroniecs B Ilepuoanueckoil cucrteme u Tabnmiie
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUI U COJIEH B BOJE /IS BBIIIOJIHEHHUS 3aJaHUM.

ONPENENATh BAJICHTHOCTh M CTENEHb OKHCICHHS XUMUYECKHX DSJIEMEHTOB B
COCIMHEHMSX PA3JINYHOIO COCTaBa; IPUHAJUICKHOCTh BEIIECTB K OINPEACIEHHOMY KIACCy
COCIMHEHHM C OIOpPOM Ha OIpPEACIICHHs, B TOM YHCIE CTPYKTYpUPOBAHHBIC, BHJIbI
XUMHUYECKON CBsI3M (KOBaJE€HTHas, HWOHHAs, MeETa/lInyeckasi) B HEOPraHUYECKUX
COEMHEHMSIX; 3apsil MOHA [0 XMMHUYECKOH (hopMyIie; XapakTep Cpelbl B BOAHBIX PACTBOPAX
KHUCJIOT U IIEJ0YEH, MuUn KpUCmauiuyeckou peuémky KOHKPEemHo20 6euecmed,

packpeiBath cMmbich llepuonnueckoro 3akona [I.M. MenneneeBa u JEMOHCTPUPOBATH
€ro TMOHUMAaHHE: onucvieams U Xxapakmepuzosams TadbmuuHyio ¢opmy Ilepuomuueckoii
CUCTEMbI XMMUYECKUX AJIEMEHTOB: pa3anyarh MOHATHUS «IJIaBHas noArpynna (A-rpymnma)» u
«mmobounas mnoarpynmna (b-rpynma)», Mansle W OONBIIME TEPUOIBI; COOMHOCUMb
0003HAYEHHUs, KOTOpPbIE HMEIOTCS B MEPUOJAMYECKOW TalIUIEe, C  YHUCIOBBIMH
XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3aps] Aapa, oouiee
YUCJIO 3JIEKTPOHOB U PACIpPENEICHUE HMX M0 3JIEKTPOHHBIM CJIOSIM); 00bACHAmMb OOLINe
3aKOHOMEPHOCTH B W3MEHEHUHM CBOMCTB XMUMHYECKMX 3JIEMEHTOB W WX COCIWHEHHU B
IIpeeIIax MaJbIX IEPUOJ0B U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS UX AaTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTBl; HEOPraHUYECKHUE BEIIECTBA; XUMUYECKUE
peakiuu (10 YUCIy M COCTaBY YYaCTBYIOLIUX B PEAKIMU BEIIECTB, 110 TEIJIOBOMY 3P EKTy,
10 U3MEHEHUIO CTENIEHEN OKUCIEHUS! XUMUYECKUX 3JIEMEHTOB) C OIIOPON HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CHeUu(PUUEeCKMe XUMUYECKHE CBOMCTBA
BEILECTB Pa3JINYHBIX KJIACCOB, MOATBEPK/1as ONUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U HIOHHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMUUYECKAX PEAKIIAN C OTIOPOU HA CXEMBI;

COCTaBJISATh YPABHEHUS JJIEKTPOJIUTHUECKON JUCCOLMALMMN KUCIOT, IIEJI0YEN U COJIEH;
MOJIHBIE W COKpalI€HHbIE YPABHEHUS pEaKlUMii HOHHOrO OOMEHa; ypaBHEHMS pPEAKIUH,
MOATBEPKIAIONINX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3W MEX]Yy BEIIECTBAMHU Pa3IUYHBIX
KJIaCCOB;

pacKppIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIMIA IOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITHUX PEeaKIHii;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHMS; BO3MOXHOCTHU
NPOTEKaHUs XUMHUYECKMX [MPEBpALEHU TOociae MpeBapUTEIbHOrO0 OOCYXACHUS C
MEaroroMm;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO
J0JIF0 XMMHUYECKOTO 3JIEeMEHTa o (opMysie COCIMHEHMS; MAaCCOBYIO JIOJIIO BEIECTBA B
pPacTBOPE; MPOBOJAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOW pEAKIIUH C OTIOPOM HA AIITOPUTM;

CJIeIOBaTh TMpaBUJiaM [OJIb30BaHUA XHWMHUYECKOW TMOCYylIOM U JabOpaTOPHBIM
o0OpyJOBaHMEM, a TakKKe MpaBWiaM OOpalleHHus] C BEIECTBAMH B COOTBETCTBUHU C
MHCTPYKIUSIMUA TIO BBIMOJTHEHUIO J1a0OpPaTOPHBIX XMUMHYECKUX OMNBITOB IO MOJYYEHUIO U
COOMpPaHUIO ra3000pa3HbBIX BEIIESCTB (AMMHUAKa M YIIIEKUCIIOrO rasa);

IIPOBOJUTH PEAKLNHU, NOATBEPKIAAIOIINE KAYECTBEHHBI COCTaB PA3JIMYHbBIX BEIIECTB!
pacrno3HaBaTh ONBITHBIM MyTEM XJIOPUA- OpOMUI-, MOAUM-, KapOoHaT-, Pocdar-, cunukar-,
cyabdaTr-, TUAPOKCUI-MOHBI, KAaTHOHBI AaMMOHHUSI W HMOHBI HW3YYEHHBIX METaJUIOB,
MIPUCYTCTBYIOIIKE B BOJIHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;
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IPUMEHATH OCHOBHBIE ONEPALMA MBICIUTEIBHON JESITEIbBHOCTH — aHAJIW3 U CHHTE3,
CpaBHEHHE, 0000ILIEHNE, CUCTEMATU3ALIUIO, BBISIBJICHHE IPUYMHHO-CIIEICTBEHHBIX CBA3EH — 115
W3YYEHHsI CBOMCTB BEIIECTB U XMMHUUYECKHUX PEAKLNI; ECTECTBEHHO-HAYYHbIE METObI TIO3HAHUS
— HaOJI0IeHNE, U3MEPEHNE, MOJEIIMPOBAHNE, SKCIEPUMEHT (PEAJIbHBIA U MBICIIEHHBIN ).
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