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IMosicHUuTeEbHASA 3aNIMCKA

PaGouas nmporpamma o XuMHH JiJIs1 O0y4arOMIUXCS € 3aJ€P’KKON TICUXUYECKOTO Pa3BUTHUSA
(manee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIET0 00pa30BaHMs COCTABIEHA B COOTBETCTBHH C:

- @esepallbHBIM TOCYAAPCTBEHHBIM 00pa30BaTebHBIM CTAaHAAPTOM OCHOBHOTO OOIIETro
obpazoBanus (IIpuxaz Munnpocsemienusi Poccuu ot 31.05.2021 r. Ne 287, 3apeructpupoBan
MunucrtepctBoM roctuniuu Poccuiickoit @eneparuu 05.07.2021 r., per. Homep 64101) (manee —
dI'oC 000),

-IIpumepHOli amanTHPOBAaHHOW OCHOBHOH 00pa3oBaTelbHONM MPOrpaMMOl OCHOBHOTO
o0rmiero o0pa3oBaHus 00YUAIOIIMXCS C 33JePKKON ICUXUYECKOTO Pa3BUTHS,

-IIpumepHoii pabodeil mporpaMMbl ydyeOHOTO mpeaMera «Xumus» (0a30BBIA YpOBEHb
COopHUK TmporpaMMm Kypca XUMUU K yueOHWKam xumuu aBTtopoB [ .E.Pynsuruca,
O.I".Penpamana s 8-9 Kaaccos),

-IIpumepHOii mporpaMmoii BocUTaHHS OOYYArOMIMXCS MPU TOJYYEHHUH OCHOBHOTO
o0miero oOpa3oBaHUs, C Y4E€TOM paclpeAesieHHBIX M0 KJlaccaM IMPOBEPSEMbIX TPeOOBaHUN K
pe3yabTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeNbHOW TMPOTPaMMBI  OCHOBHOTO — OOIIETO
00pa30oBaHUs U AJIEMEHTOB COJEP)KaHUs, IPEICTABICHHBIX B Y HUBEPCAIHLHOM KOJIU(UKATOPE 110
XUMHUH,

-Konuenuuu mnpenoaaBanus ydeOHOro mpenMera «XuMus», B 00pa30BaTENIbHBIX
opranuzaiusax PO, peanu3yonmx oCHOBHBIE 0011e00pa30BaTeIbHbBIC TPOrPAMMBI.

OO0mas xapakTepuCcTHKA y4eOHOr0 nmpeaMera « XuMushH»
YueOHblii mpenMer «XWMHS» BXOIUT B TMpeaMeTHYI0 o6nactb «EcTecTBeHHOHay4YHBIE
npeaMeTsl». B cucreMe ecTeCTBEHHOHAydyHOro o0pa3oBaHMs XMMHS KaK Y4eOHBIH mpeaMer
3aHMMAeT BaXHOE MECTO B MO3HAHUM 3aKOHOB HPUPOIBI, (POPMHUPOBAHWU HAYYHOH KapTHUHBI
MHUpa, CO3JaHMM OCHOBBl XMMHUYECKMX 3HAHHMH, HEOOXOIUMBIX JUIsl TOBCEIHEBHOW KHM3HH,
HaBBIKOB 3/I0pPOBOTO U OE30MAaCHOTO ISl YEJIOBEKA U OKpY’KaIolLIeil ero cpeapl o0pas3a KU3HH, a
TaK)K€ B BOCIIMTAHUU DKOJIOTUYECKOU KYJIBTYPBHI.
VYcenemHocT U3y4eHHs XMMHHM CB3aHa C OBJIQJICHUEM XHMUYECKUM SI3BIKOM, COOJIIO/IEHHEM
npaBuil 0e30macHOil paboOThl MPH BBHIMOJIHEHUM XUMHYECKOTO HKCIEPHUMEHTa, OCO3HAHHWEM
MHOTOYHUCJIEHHBIX CBA3EH XUMHH C IPYTUMH MIPEAMETAMU IIKOJIBHOTO Kypca.
[TporpammMa BKJIHO4aeT B ce0s1 OCHOBBI HEOPTaHUUECKOM U OpraHu4eckoi xumuu. I naBHoi naeei
IIPOrpaMMBI SIBJIIETCS CO37aHie 0a30BOTr0 KOMILIEKCA OTIOPHBIX 3HAHUM [0 XUMUH, BBIPA)KEHHBIX
B (opme, COOTBETCTBYIOIIEH BO3pacTy OOYYalOUMXCA U HMX OCOOBIM 00pa3zoBaTeIbHBIM
NOTPEOHOCTSIM.
B copepxaHuy 1aHHOTO Kypca MpeicTaBIeHbl OCHOBOIOJIATAOIINE XUMUUECKHE TEOPETUYECKUE
3HaHUS, BKIIOYAIOIIME M3YYECHHE COCTaBa M CTPOEHUS BEIECTB, 3aBUCMMOCTH HX CBOMCTB OT
CTPOEHHUs, TIPOTHO3UPOBAHUE CBOMCTB BEIIECTB, UCCIEAOBAHUE 3aKOHOMEPHOCTEN XUMUYECKHUX
MIPEBPAILCHNI U IIyTEH YIPABICHHSI UMH B LEJISIX MTOJYYEHHUS BEIIECTB U MaTEPHAIOB.
TeopeTnueckyro OCHOBY U3Y4E€HHUSI HEOPTaHMYECKOW XUMHUHU COCTABIIAET aTOMHOMOJIEKYJISIPHOE
yuenue, [lepuoanyeckuii 3akon [[.M. MenaeneeBa ¢ KpaTKUMH CBEICHUSIMHU O CTPOCHHH aTOMa,
BUJaX XMMHUYECKOH CBSI3U, 3aKOHOMEPHOCTSIX IPOTEKAHUS XUMUUYECKUX PEaKLIUM.
B u3ydeHnn kypca 3Ha4MTENbHAS POJIb OTBOAMTCS XMMHUYECKOMY 3KCIEPUMEHTY: ITPOBEACHUIO
NPaKTUYECKUX U JTaOOpaTOPHBIX PabOT, OMUCAHUIO PE3YIBTATOB YYEHHUYECKOTO SKCIEPUMEHTA,
COOJIOICHUIO HOPM U ITpaBHJI 0€30MacHOM paboThl B XUMUYECKON J1a00paTopuu.
Peanu3anus naHHOM mporpammsl B mporecce oOydeHHs] MO3BONIMT oOydwaromumces ¢ 3I1P
YCBOUTH KJIFOUEBbIE XUMUYECKHE KOMIIETEHIIUU U MOHATH POJIb U 3HAYEHUE XUMUU CPEIH IPYTHX
HayK O IIPUPOJE.
N3ydyeHrne xuMuu crnocoOCcTByeT (OPMHUPOBAHUIO y OOYYaIOIIMXCS HAYYHOI'O MHPOBO33pPEHUS,
OCBOCHMIO OOIIEHAYYHBIX METOJOB (HAOIIOZeHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIMPOBAHUE),
OCBOEHUIO IIPAKTHYECKOTO NMPUMEHEHMs HAay4YHBIX 3HAHWM, OCHOBAHHOTO Ha MEKIIPEIMETHBIX
cBi3ax c mpenMeramu «Okpyxkatommid  Mupy», «®Pusukay, «buomorus», «leorpadusy,
«Matemaruka» U GopMUPYET KOMIIETEHLINH, HEOOXOIUMBbIE ISl MPOJIOJDKEHUST 00pa30BaHus B
00J1aCTH €CTECTBEHHBIX HAYK.
N3yuenne xumuu crocoOcTByeT pasBuTHiO y oOydaromuxcs ¢ 3IIP mpocTpaHcTBEeHHOTO
BOOOpakeHus,, (YHKIMOHAIBHOW T'PaMOTHOCTH, YMEHHUS BOCIPHHMMATh U KPUTHYECKU



aHATM3UPOBATh MHHOPMAITUIO, TIPEJCTABICHHYIO B Pa3UYHBIX GopMax. 3HAYUMOCTD MIpeIMeTa
JUISL pa3BUTUS KU3HEHHOW KomrereHIMH oOywatomuxcs c¢ 3I[IP 3axmrouaercs B ycBoeHUU
OCHOBBI XUMHUYECKUX 3HAHHH, HEOOXOJUMBIX JJIsl TOBCEJHEBHOMN KU3HHU; HABBIKOB 3J0POBOTO U
0e30macHOro JJisi 4YeJoBeKa M OKpYyXKarolled ero cpeabl oOpasa XKU3HH; (OPMUPOBAHUU
JKOJIOTUYECKOU KYJIbTYpPHI.
[IporpamMma oTpaxkaeT cojaepkaHue OOydeHHUs TNpeaMeTy «XUMHUS» C Y4ETOM OCOOBIX
oOpa3oBaTenbHbIX MOTpeOHOCTEH oOyuatonuxcs ¢ 3I1P. OBnamenue ydeOHBIM MPEIMETOM
«XuMus» MPEACTABISAET ONPENeIeHHYI0 TPYAHOCTh i oOydaromuxcs ¢ 3[1P. DTo csazano ¢
OCOOCHHOCTSIMM MBICIUTENIBHON JEATEIbHOCTH, MEPUOJUYECKUMHU KOJIEOaHUSMU BHHMMAHUSA,
MalbIM 00BEMOM TMaMSTH, HEJOCTATOYHOCTHIO OOIIero 3amaca 3HaHWHM, MOHUKEHHBIM
[I03HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHUS.
Jns npeononieHuss TPYAHOCTEH B H3Y4YeHHUH y4deOHOro mnpeamera «XuMHsS» HeoOxoauma
ajantanus o0beMa M XapakTepa y4yeOHOro MmaTepuana K I103HABAaTEIbHBIM BO3MOXKHOCTSM
JAaHHOW KaTeropuu OOydYarolUXCs, Y4eT HX OCOOCHHOCTEH pa3BUTHUS: HCIOJIb30BAHUE
QITOPUTMOB, BHYTPHUIIPEIMETHBIX M MEXIPEIMETHBIX CBA3€H, IOCTENIEHHOE YCIOKHEHUE
M3y4aeMOro MaTepuania.
[Tpu n3yyeHnH XUMUHU HEOOXOAUMO OCYILECTBIATH B3aUMO/IEHCTBUE Ha MOJIMCEHCOPHOI OCHOBE.
TeopeTnueckuil mMarepuall HU3y4yaeTcs B IMPOLECCe MPAKTUYECKOW NeATeNbHOCTH. B03MOXXHO
BbIJIEJICHUE OTAENIbHBIX YPOKOB Ha PELIEHUE 3a7ad B CBS3U CO CIIOKHOCTBIO aHalIM3a TEKCTa
oOyuaromumucss ¢ 3[IP. Opranuyeckoe €IMHCTBO TMPAKTHUYECKOH ¥  MBICIUTEIHHOU
NEeSITeTbHOCTH O0yJaroIUXcs Ha ypPOKaxX XUMHH CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY
YCBOCHHUIO 0a3MCHBIX XUMUYECKHX 3HAHUN U yMeHui. Ocoboe BHUMaHKE MPU U3YYEHUU XUMUU
yIAEISAeTCsl W3YYEHHMIO «CKBO3HBIX» IMOHATUH U (OPMUPOBAHMUIO HABbIKA CTPYKTYpUPOBaHUS
MaTepuana.

Henun u 3aga4n u3yveHus: yaeOHoro npeamera «XuMus»
Obwue yenu v3ydeHusl yaeOHOTO mpeamera «XuMHs» mpeacTaBieHbl B [IpumepHoil pabodeit
porpaMMe OCHOBHOIrO o0miero oOpa3oBaHus. OHM aKTyaJU3UPOBAHbI C YYETOM HOBBIX
IPUOPUTETOB B CHUCTEME OCHOBHOIO 0OmIero oOpa30BaHUs, HANpPaBICHHOCTH OOy4eHHUs Ha
pa3BUTHE M CaMOpa3BUTHE JUYHOCTH, (OPMUPOBAHHE €€ HMHTEJUIEKTa U OOILIeH KYJIbTYpHI.
OOydeHue yMEHUIO YUYUTBHCS U NMPOJODKATh CBOE 00pa3oBaHHE CAMOCTOSITENILHO B HACTOsIIEe
BpeMs SIBIISIETCS OJHOM W3 BaXHEWIIUX (QYHKIUN ydyeOHBIX MpeIMEeToB, B TOM YHCIE U
«XUMHN.
Jna oOyuaromuxcst ¢ 3P, Tak ke, kak U AJi1 HOPMATHUBHO Pa3BUBAIOLINXCS CBEPCTHUKOB,
OCBaMBAIOIIMX OCHOBHYIO  00pa3oBaTelbHYIO MpOrpamMMmy, JOMUHHUpYIOIIEE 3HadeHHe
NPUOOPETAIOT TAKUE 1IEJIH, KaK:
* (QopMHUpOBaHME WHTEIUIEKTYAIbHO pPAa3BUTOM IWUYHOCTH, TOTOBOM K COTPYJHUYECTBY,
CaMOCTOSITEIbHOMY MPHUHATHIO PELIECHUH, CIOCOOHON aJanTHpOBaThCS K OBICTPO MEHSIOLIUMCS
YCIIOBHSIM >KU3HU;
* HAIIPaBJIEHHOCTh OOYUYEHUSI Ha CUCTEMAaTUYEeCKOe MPUOOIIEHNE yJalIuXcs K CaMOCTOSTEIbHOM
MO3HABATEIbHOW  JIESITENIbHOCTH, HAYYHbIM W  MPAKTUYECKUM  METOJaM  TO3HaHUs,
(bOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;
= o0ecreyeHHe YCIOBHH, CIIOCOOCTBYIOIIMX MNPUOOPETEHUIO OOYYalOIIMMHUCS  OMbITa
pa3HOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUSA, KIIIOUEBBIX HABBIKOB (KIIIOUYEBBIX
KOMTIETSHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE AJIS1 PA3IMYHBIX BUAOB JCSITEILHOCTH;
= hopMUpOBaHHE YMEHUIN OOBICHATH U OLIEHUBATH SIBICHUS OKPY)KAIOILEro MUpa Ha OCHOBAaHUH
3HAHWI U OTIBITA, MOJYYEHHBIX IPU U3YYCHUU XHUMHUH;
* (opmupoBaHue y O0O0y4aromMXCi TYMaHUCTHUECKHUX OTHOILIEHUH, MOHUMaHUS II€HHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXAIOIMIEH MPUPOIHOMN
Cpelibl;
* pa3BUTUE MOTHBAIMK K OOYyYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIIUTAaHUIO Ha
OCHOBE YCBOGHHS OOIIEUETOBEUYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
poQ ISl ¥ HAPABICHHOCTH JAJIbHEHUIIIET0 00yUYeHUS.



Kypc HampaBieH Ha pelieHue CIeAYIoNUX 3a1ad, 00eCIeYnBaIONINX peaTn3aiio THIHOCTHO-
OPUEHTUPOBAHHOTO U JAEATEILHOCTHOTO MOJIX00B K 00yueHuto xumuu odyvaromuxcs ¢ 3[1P na
YPOBHE OCHOBHOTO 0011Iero 00pa3oBaHUs:

= (opMUpOBaHHE MEPBOHAUYATIBHBIX CHUCTEMATU3MPOBAHHBIX IPEICTABICHUI O BEIIECTBaxX, MX
MpEBpalllCHUSIX U MPAKTUUYECKOM TPUMEHEHHH; OBJIAJICHUE TMOHATUWHBIM anmaparoM U
CUMBOJIMYECKUM S3BIKOM XHUMHH;

* 0CO3HaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HAYKU KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, XMMUYECKUX IPEBPAIICHUI HEOPraHWYECKUX M OPraHUYECKHUX BEIIECTB KaK
OCHOBBI MHOTHX SIBJICHUW JKUBOW W HEXKHUBOH NPHUPOJBI, YIIyOJECHHE NPEICTABICHUNA O
MaTepualbHOM €IMHCTBE MUPA;

* OBJIAJICHUE OCHOBAMH XHMHYECKOH TPaMOTHOCTH: CIIOCOOHOCTHIO aHAIM3HPOBATH H
O00BEKTHUBHO OLICHUBATH >KU3HEHHBIC CUTYallMH, CBSI3aHHbIE C XMMHEH, HaBbIKaMH 0€3011acHOrO
oOpaleHus ¢ BEIEeCTBAMH, UCIIOJIb3YEMbIMH B TTOBCEAHEBHOM JKU3HU; YMEHUEM aHAIU3UPOBATH
U IUJIAHUPOBATh SKOJOTHMYECKH O€30MacHOe MOBEIECHHWE B IENSIX COXPAaHEHUS 3J0POBbS U
OKpYKaroIlEe Cpeibl;

* opMUpOBaHKE YMEHHI YCTAaHABIMBATH CBSI3U MEXKAY peaibHO HAOII0JaeMbIMU XUMUYECKIMHU
SIBIICHUSIMU U TIPOIIECCAMH, TPOUCXOSIIMMH B MEKPOMUPE, OOBSCHATH TPHYNHBI MHOTOOOpa3us
BEILECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHHUS, a TAKKE 3aBUCUMOCTb IIPUMEHEHUS
BEIIIECTB OT UX CBOMCTB;

* mpuoOpeTeHNnEe OMbITa UCIOIB30BAHUS PA3IMUHBIX METOJOB M3YyU€HUsS BEUIECTB, HAOIIOACHUS
32 WX TMPEBpalICHUSIMUA TP TMPOBEICHUU HECIOXKHBIX XHWMHUUYECKHX JKCIEPUMEHTOB C
MCIOJIb30BaHUEM JIa0OPATOPHOTO 000PYAOBAHUS U TPHUOOPOB;

* ¢popMuUpOBaHUE TPEJICTABICHUNA O 3HAYCHHH XUMHYECKOW HAyKH M PEIICHHH COBPEMCHHBIX
9KOJIOTHYECKHUX MpoOJeM, B TOM YHUCIIe B MPEAOTBPAILEHUU TEXHOTEHHBIX U 3KOJOTHYECKHX
Karactpod.

Oco0eHHOCTH 0TOOpPA U ATANTAIUM Y4eOHOT0 MaTepHAaJIa M0 XUMHUU
OOyuenne y4eOHOMY MpeaMeTy «XHUMHs» HEOOXOIWMO CTPOHTHh Ha CO3/aHUU ONMTUMAJIbHBIX
YCIIOBH JUIsl YCBOSHUS MPOrpaMMHOro Matepuana odydaroniumucs ¢ 3I1P. bonbmioe BHuManue
JOJDKHO OBITH  yzieJeHO OoTOOpy ydeOHOro MaTepuajga B COOTBETCTBUHM C TMPUHIIMIIOM
JIOCTYITHOCTH TIPU COXPaHEHUH 001ero 6a3oBoro ypoBHs. OH JOMKEH IO COACPKAHUIO U
0o0bemMy OBITh aNanTUPOBAaHHBIM Il oOydaromuxcs ¢ 3IIP B cooTBeTcTBMM € HX OCOOBIMHU
oOpa3oBaTenbHbIME  MOTpeOHOCTAMU.  Crenyer  OoOJEryuTh  OBJAJAECHHE  MaTepuaioM
oOyyatomumucst ¢ 3IIP mocpencTtBoM ero AeTanbHOro OOBSICHEHUS C CHCTEMAaTHYECKUM
MIOBTOPOM, MHOTOKPAaTHOH TPEHHPOBKOW B NMPUMEHEHUH 3HAHWH C WCIOJIH30BAHHWEM IPHEMOB
AITOPUTMHU3ALIMU U BU3YAIbHBIX OMOP, 00y4YeHUs CTPYKTYPUPOBAHHUIO MaTepHaa.
bonbuioe 3HaueHue ISl TOJHOLIEHHOTO YCBOEHHUS ydeOHOro marepuana HMMEeT omopa Ha
MEXIPEAMETHBIE CBSI3U BOIIPOCOB, H3YYaeMbIX B JIAHHOM Kypce, C TaKUMU Y4eOHBIMU
npenMeramu Kak «l'eorpadus», «®dusukay, «buonorus». [lo3Bosss paccmMaTpuBaTh OJUH U TOT
e y4eOHBIH MaTepuall ¢ Pa3HbIX TOUEK 3PEHHs, MEXKIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €ro
JyYIIEMY OCMBICICHHUIO, 00Jiee MPOYHOMY 3aKPETUICHHUIO MOTYYSHHBIX 3HAHWH U MPAKTHYECKUX
YMEHMMH.
[Tpy MOATOTOBKE K ypOKaM YUUTENb JOJDKEH MPEIyCMOTPETh (OPMHUPOBAHUE y OOYUAIOIIHXCS
YMEHH aHalW3UpOBaTh, CpPaBHUBATh, 0000IIATh W3y4aeMblii MaTepuaj, IUIAHUPOBATh
MPEJICTOSIIYI0 paboTy, OCYIIECTBISTh CaMOKOHTPOJb. HeoOX0auMO MOCTOSIHHO CleluTh 3a
MPAaBUIILHOCTHIO pedeBoro oopMIIeHHs BhICKa3bIBaHU oOydatomuxcs ¢ 3I1P.
B cBs3u Cc OCOOCHHOCTSAMHM  TIOBEIEHUSH  JeATEIbHOCTH  oOywaromuxcsi ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPIaHU30BAaHHOCTH) HEOOXOIUM CTPOKAHIINK KOHTPOJIb COOIOACHUS
IpaBWJI TEXHUKU O€30MacHOCTH MpU MPOBEACHUU JIADOpPAaTOPHBIX pabOT B XMMHUYECKOM
KaOWHETe.
Buasl nesarenbHoctu odyuaromuxcs ¢ 311P, o0yciioBieHHbIe 0cOOBIMU 00pPa30BATEILHBIMHU
NOTPEeOHOCTSIMU U Oo0ecleYUBaIOLHEe OCMBICJIEHHOE OCBOEHHE COJAep:KAaHHU 00pa30BaHHUA
o npeaMery «XuMHs»
Cogepxannie BUIOB AesTenbHOCTH oOyuatomuxcs ¢ 3[IP Ha ypokax XMMHH ONpEAETSeTCS UX
0co0bIMH 00pazoBaTelbHBIMU MTOTpeOHOCTAIMU. [TomMmuMo mmpoko ucnonb3zyemsix B OOIT OO0



0o0ImMX sl BceX OOYYalOIIMXCSl BHJIOB JIEATEIBHOCTH CJEIyeT YCHJIUTh BHJbI JESTEIbHOCTH,
cneuruyHble A7 JAHHOW KaTeropuu oOydaromMxcs, I OoO0ecledeHuss OCMBICICHHOIO
OCBOCHMS COJCpXaHHUA OOpa30BaHUS IO MPEIMETY: YCHJIEHHE MPEeIMETHO-TIPAKTHUYECKOM
JEeSITEIbHOCTH C aKTUBU3allMed CEHCOPHBIX CUCTEM; YEpeJOBaHHWE BHJIOB JESITEIbHOCTH,
3a/IeHCTBYIOIIMX PA3IMYHbIE CEHCOPHBIE CUCTEMBI; OCBOEHUE MaTepraia ¢ OIIOPON Ha alrOpUTM;
«IIOILIArOBOCTh» B M3YYEHUHU MaTepHaia; UCHOJIb30BAHUE JAONOJHUTEIBHON BU3YaJIbHOM OMOpPbI
(rmaHbI, 00pas3Ilbl, CXeMBbI, MA0IOHBI, OTIOpHBIE Ta0nwIbl). st pazButus y oOyqarormmxcs ¢ 3[1P
YMEHUS [eNlaTh BBIBOJBI, (DOPMUPOBAHMS I'PaMOTHOI'O PEUYEBOr0 BBICKA3bIBAaHHMS HEOOXOAUMO
UCTIOJIb30BaTh OMOpHBIE cjoBa M kiumie. Ocoboe BHUMaHUE CJEIyeT YIACTUTh OOYy4eHHUIO
CTPYKTYPHUPOBAaHHUIO MaTepuasla: COCTABICHUE PUCYHOUHBIX M BepOAJIbHBIX CXEM, COCTaBIECHUE
TabJMII, COCTaBlIeHNE Kiaccu(UKauuu ¢ 0003HAYCHHBIMU OCHOBAHHMSIMHU JIJISI KJIACCH(PHUKAIIUN U
HAIOJIHEHUE UX IPUMEPAMU U JIp.
Temaruueckas u TepMuHoIoOrnyeckas jekcuka coorsercrsyetr OOIT OOO.
Jns obyuvaromuxcss ¢ 3IIP cymiecTBeHHbIMU SIBJISIIOTCS TNPHEMbl PAabOTBl C JIEKCHUYECKHM
MaTepuaioM Mo mnpeamery. llpoBoautcs cnenumanbHas paboTa MO BBEJIEHUIO B aKTHBHBIN
cJIOBaph O0YYarOIIUXCsl COOTBETCTBYIOLIEH TePMUHOJIOTUH. M3ydyaemble TEpMUHBI BBOASTCS Ha
MOJIICEHCOPHON OCHOBE, 00s3aTelbHa BH3YyalbHas MOJACPKKA, aITOPUTMBI pPabOTHl €
OIpeieIeHuEM, OTIOPHBIE CXEMBbI JJIS aKTYyalu3alui TEPMUHOIOIHU. MecTo yueGHOoro mpeamera
«Xumus» B ydeOHoM maHe B coorBerctBuM ¢ ®enepanibHbIM - TOCYJAapPCTBEHHBIM
00pa3oBaTeNIbHBIM CTaHAAPTOM OCHOBHOI'O 0O0IIero oO0pa3oBaHMs Y4E€OHBIH MpeaMeT «XUMHs»
BXOJIUT B NPEAMETHYIO 001acTh «EcTecCTBEHHOHAYYHbIE MPEAMETHI» U SBJISETCS 00s13aTEIIbHBIM
JUId U3y4deHus. Y4eOHBIM IJIaHOM Ha €€ M3ydyeHue OTBeeHO 175 yueOHBIX 4acoB — 1o 3 4 B
Hezneno B 8 1 1 2 4 B 9 kinaccax coorBeTcTBeHHO. CopepkaHue yueOHOro npeamera «XuMHus»,
cootBercTByeT ®I'OC OOO, paszpaborano ¢ yuetom [IpumepHoil OCHOBHON 00pazoBaTEIbHOMN
IIPOTPaMMbI OCHOBHOTO 0011eTr0 00pa30BaHus 0 y4eOHOMY MpenMeTy «XHUMUs», COOTBETCTBYET
[TpuMepHOIl amanTHpPOBaHHONH OCHOBHOH 00pa3oBaTeIbHOM NpPOTrpaMMe OCHOBHOIO OOIEro
o0pa3oBaHus 00y4aOUINXCA € 3aJePKKON CUXUYECKOTO Pa3BUTHSI.

Mecto yueOHOro npeamera « XuMusi» B y4eOHOM ILIaHe

B cootBerctBUN ¢ DenepalibHbIM TOCYAapCTBEHHBIM OOpa30BaTENbHBIM CTaHIAPTOM
OCHOBHOTI'0 00111ero o0opa3oBaHMs yuyeOHBIH mpeaMeT «XUMHUsS» BXOAUT B MPEAMETHYIO 001acTh
«EcTecTBeHHOHayuUHBIE TPEAMETHI» U SIBISETCS 00513aTENbHBIM JIJIS1 U3YUEHUS.

VY4eOHbIM IUIaHOM Ha €€ u3y4yeHHue oTBesleHO 136 yueOHBIX 4acoB — MO 2 4 B HEJEIIO B 8
1 2 4 B 9 Kaccax COOTBETCTBEHHO.

Conepxxanue yuebHoro npenmera «Xumus», coorserctByer ®I'OC OO0, pazpaborano
¢ yueroMm IlpumepHOoii OCHOBHOW 00pa3oBaTeNbHONW MPOrpaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus MO y4yeOHOMY IpeAMeTy «XUMHs», cooTBeTcTBYeT IIpuMepHOil amanTupoBaHHON
OCHOBHOM 00pa3oBaTelIbHOM MPOrpaMMe OCHOBHOTO OOIIET0 00pa3oBaHUsS OOYYArOIIMXCS C
3a/1ep>)KKON NICUXUUYECKOTO Pa3BUTHSL.

Conep:xanue yueOHOI0 npeamera, Kypca
XNUMMUAA (8 kaacc)
2y B Hea./ 68 4 B roa
Tema 1. llepBoHauajbHble XUMHYeCKHE NMOHATHSA (14 4)

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

ATOMBI U MOJIEKYJIBI. BeliecTBa MOJIEKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHMUSI.
KauecTBeHHBIN U KOJIMYECTBEHHBIM COCTaB BellecTBa. [IpocThie U CI0XKHBIEC BEIIESCTBA.
XUMHUYECKHHN D3JIESMEHT. SI3BIK XMMHH. 3HAKW XHMHUYCCKUX DJIEMCHTOB, XHUMHYECKHE
(hopmynbl. 3aKOH TOCTOSTHCTBA COCTaBa BEIIIECTB.

ATtomHas enuHuNa macchl. OTHOCUTEIbHASI aTOMHAs U MOJIEKYJIsIpHasi Macchl.
KonuuecTBo BemiecTBa, Mojib. MouisipHas macca.



BaneHTHOCTh XUMHUYECKHUX 3JIEMEHTOB. OnpenesieHue BaJIEHTHOCTU 3JIEMEHTOB T10
dbopmynam ux coenuneHuil. CoctaBiieHHEe XUMHUYECKUX POPMYJI IO BaJ€HTHOCTH.
ATOMHO-MOJIEKYJISIPHOE€  y4Y€HHUE. 3aKOH COXpaHEHHUsT MacChl  BEILECTB.
Xumnueckue ypaBHeHus. Kiaccudukanys XUMHYECKUX PEaKUUN MO YHUCIY U COCTaBY
HUCXOJHBIX U MOJIy4YEHHBIX BEIIECTB.
JleMoHCTpaMM.
CriocoObl OYMCTKH BEIIECTB: KPUCTAIUTU3AIMS, JUCTULISIUS, XpoMaTOrpadus.
OnbIThI, TOATBEPKAAOIINE 3aKOH COXPAHEHHUSI MacChl BEIIECTB.
XUMHUYECKHE COCIMHEHHUs KOJIMYECTBOM BellecTBa 1 mMosib. Mojienb MOJISIPHOTO
oOBema ra3os.
Peakuuu, WyutrocTpupyroniue OCHOBHBIEC MPU3HAKU XapaKTEPHBIX pPEaKIIU.
JlabopaTopHbI€e ONBITHI.

. PaccmoTpenue BemnecTs ¢ pa3IiMyHbIMU (PU3NUYECKUMH CBOMCTBAMH.

. Paznenenue cmecu.

° [Tpumepsl GU3NUECKUX SIBICHUM.

° ITpuMepbl XUMHUYECKUX SIBJICHUH.

. O3HakoMiileHHE ¢ oOpa3laMu NPOCTHIX M CIIOKHBIX BEIIECTB, MUHEPAJIOB U
FOPHBIX MIOPOJ, METAJUIOB U HEMETAJIOB.

. Paznoxxenue ocHoBHOTO KapOonara meau (I1).

J Peakuus 3amMelieHuss MeaU KEIE€30M.

IpakTyeckue padoTbl

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

. OuncTKa 3arpsi3HEHHON IMOBApEHHOM COJIM.

Pacyernbie 3agaud. BpluncieHHME OTHOCUTEIBHOM MOJIEKYJISIPHOM MacChl
BellecTsa Mo (Qopmyne. BpluncieHue MaccoBOM JONM 3JIEMEHTAa B XHUMHYECKOM
COEIMHEHMH. Y CTaHOBJIEHUE MpocTeiield (opMyJIbl BEIIECTBA 10 MACCOBBIM JIOJISAM 3Jie-
MEHTOB. BbIUnCI€HUs N0 XMMHUYECKUM YpaBHEHHUSIM MAcCChl WIM KOJIMYECTBA BEIIECTBA
10 U3BECTHOM Macce WIM KOJMYECTBY OJHOIO W3 BCTYNAIOUIUX WJIN IOJY4YaIOUIUXCS B
peaKLMu BEIIECTB.

Tema 2. Kucaopoa. I'openne (4 1)

Kucnopon. Haxoxnenue B npupoae. PuU3nyeckue M XUMHYECKHE CBOWCTBA.
ITonyuenune, npumenenne. Kpyrosopot kuciopoga B nmpupoze. I'openune. Oxcnnsl. Bo3nyx
U ero cocraB. MemjieHHOe okuciaeHue. TenaoBoil 3pheKkT XMuMHUYECKUX peaKIIHii.

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

JdemMoHcTpanuu.

[Tonyuenue u cobupanue KUciaopoa METOA0M BBITECHEHHUS BO3TyXa U BOJIBI.

Omnpenenenne cocraBa BO3IyXa.

Konnekuun HeTH, KaMEHHOTO YISl ¥ MPOJIYKTOB UX MepepaboTKH.

JlaGopaTopHbIe ONBITHI.

O3zHakoMJIeHHe ¢ 00pa3laMu OKCHJIOB.

IIpakTnyeckas padora.

[Tonydyenue u cBOMCTBA KUCIOPOIA.

Pacuernbie 3a1a4u.

Pacyersl o TEpMOXMMHUYECKUM YPABHEHUSIM.

Tema 3. Bonopona (2 1)

Bonopon. Haxoxzaenue B npupone. @usznueckue U XUMUYECKUe cBoMcTBa. Bogopon —
BOCCTaHOBUTEND. [loiTydeHune, npuMeHeHue.

JdemMoHcTpanuu.

ITonmyuenne Bomopona B ammapare Kumma, mpoBepka BOJOpPOAA HAa YHMCTOTY, T'OPEHHUE
BOJIOpOJ1a, cCOOMpaHUe BOJOPOIa METOJOM BBITECHEHHUS BO3/yXa M BOIBI.



JlaGopaTopHbIe ONBITHI.
. [Tonyuenue Bogopoaa U U3y4eHHE €ro CBOMCTB.
. B3aumopeiictBue Bogopoaa ¢ okcuaom meau (I1).

Tema 4. PactBopbl. Bona (4 4)

Bona — pactBoputens. PactBopumocTs BemecTB B Boje. OrpesiesieHre MacCoOBOM 1011
pacTBOpeHHOro BelecTBa. Bona. Metozsl onpesenieHus: cocTaBa BOJbl — aHANU3 U cuHTe3. Ou-
3UYECKHE M XMMHUYECKHE CBOMCTBA BOJBI. Bosa B mpupoae u criocoObl ee ouncTku. KpyroBopor
BOJIBI B IIPUPO/IE.

JdemMoHcTpanuu.

Amnanus Boapl. CHHTE3 BOIEL.

IIpakTuyeckas padora.

[IpuroToBneHue pacTBOPOB COJIEH C ONMpPEAECICHHOM MAacCOBOM J0JIEM pPacTBOPEHHOIO
BEIIECTBA.

Pacuernsble 3agaun.

Haxoxenne MaccoBOM J10JIM paCTBOPEHHOTO BEIIECTBA B pacTBOpe. Brrunciaenue Maccol
PacTBOPEHHOI'O BEUIECTBA U BOABI JJIsi IPUTOTOBJICHHS pACTBOPA OINPEAEICHHON KOHIIEHTPAIUH.

Tema 5. KonyecKkTBeHHbIe OTHOIIeHHsI B XuMuM (5 1)

3akoH ABoragpo. Mosipablii  00beM Ta30B. OTHOCUTEIbHAs IUIOTHOCTh Ta30B.
OObeMHbIE OTHOILIIEHUS Ta30B MPU XUMUYECKHUX PEAKIIHIX.

PacuyeTHble 3a1a4H.

OObeMHbIe OTHOILIEHHS Ta30B IPU XMMHUYECKUX PEaAKIIHSIX.

BberuncneHus mo XMMHUYECKUM YPaBHCHHSIM MAacChl, 00be€Ma M KOJMYECTBA BEIICCTBA
OJIHOTO U3 MPOAYKTOB PEAKIMU MO0 MAcCe€ MCXOJHOTO BEIIECTBa, 00BEMY HIIM KOJIUYECTBY Be-
IIECTBA, COJEPIKAIIET0 ONPEIEICHHYIO JOJII0 IPUMECEH.

Tema 6. Baxneiimue Kjaacchbl HEOPraHMYECKUX coeqnHeHn (8 1)

Oxcunpl. Knaccudukanus. OcHOBHbIE W KHCIOTHBIE OKcuIbsl. HomeHknarypa.
®dusnueckue U xuMu4deckue cBoictaa. [lomyuenue. [Ipumenenue.

OcnoBanus. Knaccugukanus. Homenknarypa. ®dusndeckue U XUMHUECKHE CBOMCTBA.
Peaknusa velitpanusanuu. [lonydyenue. [Ipumenenue.

Kucnorsl. Knaccudukanus. Homenknarypa. dusnueckue M XHMHUYECKHE CBOICTBa.
BeirecHurensnbii psa meraiioB H. H. bekerosa. [Ipumenenne.

Comu. Knaccudpukanus. Homenknatypa. @Pusuueckue U XHMHYECKHE CBOMCTBA.
CriocoObI nostyueHust comeil.

['eneTndeckass CBsA3b MEXKIAY OCHOBHBIMHM KJIACCAMU HEOPTraHWYECKHUX COEAUHEHUMN.
JlemoHcTpauuu. 3HAaKOMCTBO C 00paslamMH OKCUIOB, KHUCJIOT, OCHOBAaHMM U  comeil.
HeliTpanu3zanus menodn KMCIOTOW B MPUCYTCTBUH HUHIUKATOPA.

JlabGopaTopHble ONBITHI.
° JlelicTBue KUCIOT HA UHAUKATOPBI.
OTHoIIeHne KUCIIOT K MeTaJlJIaM.
B3auMoelicTBHE KUCIOT ¢ OKCHIAMH METAJIOB.
CBolicTBa pacTBOPUMBIX U HEPACTBOPUMBIX OCHOBAHUI.
BzanmopeiicTBue 1enodeit ¢ KHCIOTaMH.
B3anmoaeiicTBre HEPaCTBOPUMBIX OCHOBAHUH C KHCIOTAMHM.
. Paznosxxenune ruapokcuna meau (l1) mpu HarpeBanun
IIpakTnyeckas padora.
Pemenue skcnepuMeHTanbHbIX 3a7a4 1Mo TeMe «BaxkHeillree Kiacchl HEOPraHUYECKUX
COCTUHECHUMN.



Tema 7. llepuoauyecKuii 3aKOH U NEPHOIMYECKASA CHCTEMAa XUMHYECKHUX YJIEMEHTOB
1. . MenpaeneeBa. Ctpoenue atoma (11 u)

[lepBbie MOMBITKM KIAaCCH(PHUKAIMU XUMHYECKUX OJJIeMEHTOB. [loHsATHE O Trpymnmax
cXonmHbIX 3yieMeHTOB. [lepuommyeckuii 3akoH J[. WM. MenneneeBa. Ilepuonuyeckas tabmuia
XUMHUYECKHX JJIEMEHTOB. [ pynmbsl U iepuoabl. Kopomkuil u O1uHHbII 8APUAHMBL NEPUOOULECKOU
mabauysl. 3HAYCHUE TIEPUOUIECKOTO 3aKoHa. Ku3Hb U aestenbHocTh J. 1. Menaeneena.

Crpoenne aroma. CocraB aTOMHBIX saep. OnekTpoHsl. M3otomel. CrpoeHue
3JICKTPOHHBIX O000JIOYEK aToMOB TepBbIX 20 3jIeMEHTOB mepuoauueckor cuctembl [[. U.
Menpeneena.

JlabGopaTopHble ONBITHI.

B3aumMogeiicTBre ruipokcHia MHKA C paCTBOPAMH KUCIIOT U IIEI0YEH.

Tema 8. Ctpoenue BemecTB. Xumuieckasi cBsi3b (11 u)

DNEeKTPOOTPUIATEIbHOCTh XUMHUYECKHX dJIeMEeHTOB. OCHOBHBIE BHIIBI XUMHYECKOU
CBSI3M: KOBAJICHTHAs HETIOJSIPHAS, KO-BAJICHTHAS TIOJISPHAS, NOHHAs. BaJICHTHOCTh 3JICMEHTOB B
cBeTe AMeKTpoHHOU Teopuu. Ctenenb okucieHus. [IpaBuiia onpeneneHusi CTENEHU OKHCICHUS
asieMeHTOB. OKHUCIIUTEIPHO-BOCCTAHOBUTEIILHBIC PEAKIIUU.

Kpucrannuueckue pemieTku: WOHHAs, aTOMHash U MoOJeKylspHas. Kpucramnmdeckue u
amMop(HBIC BEIIECTBA. 3aBUCUMOCTh CBOMCTB BEIICCTB OT TUIIOB KPUCTAJUTMUECKUX PEIICTOK.

JdeMoHcTpanum.

O3HaKOMJICHHE C MOJEISIMH KPUCTALIMYECKHX PEMIETOK KOBAJICHTHBIX W HWOHHBIX
COEeIMHEHUI.

ConocraBneHne (U3HKO-XMMHYECKUX CBONCTB COCIUHEHUH C KOBAJICHTHBIMU U
MOHHBIMU CBSI3SIMHU.

JlaGopaTopHbIe ONBITHI

CocraBnenue Mojeneil MOJEKYyl M KPUCTAIJIOB BEHIECTB C Pa3IUYHBIM BHIOM
XAMHYECKHUX CBSI3EH.

Pe3yabTaThl 0CBOEHHA Y4eOHOr0 npeamMera « XuMusi».
N3yueHne XuMuUM B OCHOBHOHM IIKOJIE JA€T BO3MOXHOCTb JIOCTUYb CIIEIYIOLIUX
pe3yabTaTOB B HAINIPABJICHUHU JIMYHOCTHOTO Pa3BUTHUS:

1. BOCIIUTaHHE POCCUMCKOM TI'pa)kIaHCKOW MAEHTHUYHOCTHU: MAaTpUOTH3MA, JIIOOBU U
yBakeHHI0 kK OTeuecTBy, YyBCTBa TOpJOCTH 3a CBOIO PoauHY, 3a pOCCHICKYI0O XHUMHUYECKYIO
HayKy,

2. (opMHpOBaHUE LIETOCTHOIO MUPOBO33PEHNUS, COOTBETCTBYIOILETO COBPEMEHHOMY

YPOBHIO Pa3BUTHsI HAyKH M OOIIECTBEHHOHN MPAKTHKH, a TaKXKe COLUAIBHOMY, KYJIbTYpHOMY,
SI3BIKOBOMY U JTyXOBHOMY MHOT000Pa3Hi0 COBPEMEHHOT'O MHPA;

3. ¢opMHpOBaHHE OTBETCTBEHHOI'O OTHOIIEHHS K YYEHHUIO, TOTOBHOCTH H
CIOCOOHOCTH K CaMOpPa3BUTHIO W CaMOOOpa30BaHHWIO HAa OCHOBE MOTHBAIMM K OOYYCHUIO H
MO3HAHUIO, BBHIOOPY MPO(QMIBHOrO 00pa30BaHUS HAa OCHOBE MH(OPMAIMU O CYLIECTBYIOIIHUX
npodeccusx W JIMYHBIX MPO(ECCHOHAIBHBIX TPEANOYTEHHH, OCO3HAHHOMY ITOCTPOCHHUIO
UH/IMBUYaJIbHOM 00pa3oBaTeNbHON TPACKTOPHUHM C YYETOM YCTOMUYMBBIX MO3HABATEIbHBIX
UHTEPECOB;

4. ¢opmMHpoBaHHE KOMMYHHMKATHBHOM KOMIIETEHTHOCTHM B 00pa30BaTeIbHOMH,
OOLIECTBEHHO MOJE3HOM, Yy4eOHO-HCCIeA0BATEIbCKOM, TBOPYECKOM W  JIpPYyrux BUAaX
NesITeTbHOCTH;

5. dbopMHUpOBaHKE MOHUMAHUSI IICHHOCTU 3I0POBOTO M 0€30IMacHOr0 00pasa >KU3HWU;
YCBOEHHE TMpaBWJl HWHAWBUIYAJIBHOTO M  KOJJIEKTUBHOTO 0€30MacHOro TMOBEICHHS B
Ype3BBIYAHBIX CUTYAIUIX, YIPOKAIOIINX KU3HU U 3JI0POBBIO JIFOICH;

6. (dopmMHpoBaHUE TMO3HABATEIBHON M MH(POPMALMOHHOW KYJIbTYphl, B TOM YHCIE
pa3BUTHE HABBIKOB CAMOCTOSTEIBHOM pabOTHI ¢ y4EOHBIMH TOCOOMAMH, KHUTaMH, JOCTYITHBIMH
MHCTPYMEHTAMHU M TEXHUYECKHMHU CPEACTBAMHU MH(POPMAITMOHHBIX TEXHOJIOTHH;

7. dopMupoBaHHE OCHOB SKOJIOTHYECKOTO CO3HAHMS Ha OCHOBE NPU3HAHUSA
IIECHHOCTH XM3HU BO BCeX €€ MPOSBICHHUAX M HEOOXOAMMOCTH OTBETCTBEHHOIO, OEpex HOro
OTHOUICHUS K OKpYXaIoIel cpese;



8. Pa3BUTHC TOTOBHOCTH K PCHICHUIO TBOPYCCKUX 3alda4d4, YMCHUSA HaAXOIAUTb
aJIeKBaTHbIC CIOCOOBI MOBEJACHUS M B3aMMOJICHCTBUS C MapTHEpaMH BO BpeMs y4eOHOH u
BHEYYCOHOW JEATEIBHOCTH, CIIOCOOHOCTH OLICHHBATh MPOOJEMHBIC CHUTYallMd W OICPATHBHO
NPUHUMATh OTBETCTBEHHBIC DEIICHHS B Pa3MYHBIX MPOJAYKTHBHBIX BHIAaX ICSITEIbHOCTH
(yuaeOHast MOMCKOBO-UCCIICA0BATEIBCKAs, KITyOHAs!, TPOSKTHAs, KPYXXKOBast U T. II. )

MeTanpeaMeTHBIMHE PE3yJbTaTaMi OCBOCHHUS OCHOBHOM 00Opa30BaTEIbHOM MPOrpaMMbl
OCHOBHOTO 00I11eT0 00pa30BaHUsl SBISIOTCS:

1. OBJIQJICHUE HABBIKAMHM CaMOCTOSITEJIBHOIO IMPUOOPETEHHs] HOBBIX 3HAHMIA,
OpraHu3anuy yu4eOHOH! JesTeNbHOCTH, IOUCKA CPEACTB €€ OCYIIECTBICHHUS;
2. yYMEHHUE IJIAaHUPOBaTh IyTHU JOCTHXKEHUs IieJieil Ha OCHOBE CaMOCTOSITEIbHOIO

aHaJIM3a YCIOBHUM M CPEACTB MX JIOCTHIKEHUS, BBIICIATH AIbTEPHATHBHBIC CITIOCOOBI TOCTHIKEHUS
nead W BeIOMpaTh HamOojee J(PGEKTUBHBIA CHOCOO, OCYIICCTBIATh IO3HABATEIBHYIO
pedIIeKCHIO B OTHOIICHUH JCUCTBUIA MO PEIICHUIO0 YIeOHBIX U MO3HABATEIBHBIX 3a/1a4.

3. YMEHHE TMOHUMATh MPOOJIIEeMY, CTaBUTh BOMPOCHI, BBLABUIaTh THUIOTE3Y, JaBaTh
OTpesiclieHue TOHATHAM, KiIacCU(DUIMPOBAaTh, CTPYKTypUPOBATH MaTepuaj, MPOBOJIUTH
SKCIIEPUMEHTBI, apryMEHTUPOBAaTh COOCTBEHHYIO TO3HIHIO, (OPMYIUPOBATH BBIBOJABI U
3aKJTFOYCHHS,

4. YMEHHE COOTHOCHUTh CBOHM JIGUCTBUSA C IUIAaHUPYEMBIMH pe3yJbTaTaMH,
OCYIIECTBIISITH KOHTPOJIb CBOCH JICITETLHOCTH B MTPOIIECCE JIOCTHKCHUS PE3yJIbTaTa, ONPEISIsITh
CrocoObl IEUCTBUN B paMKaX MpPEJIOKEHHBIX YCIOBUN M TpeOOBaHUM, KOPPEKTHPOBATh CBOU
JICUCTBUS B COOTBETCTBUU C U3MEHSIIOILECHCS CUTYyalluEd;

5. dbopMupoBaHHEe U pa3BUTHE KOMIIETEHTHOCTH B O0OJACTH MCHOJIb30BaHUS
WHCTPYMCHTOB M TEXHHYECKHX CPEACTB WH(OPMAIMOHHBIX TEXHOJOTHH (KOMIBIOTEPOB U
MPOrPaMMHOT0 OOeCTeueHus1) KaKk MHCTPYMEHTAIbHO OCHOBBI Pa3BUTHS KOMMYHUKATHUBHBIX U
MO03HABATEIIEHBIX YHUBEPCATBHBIX YICOHBIX JICUCTBUN;

6. YMCHHUEC CO31aBaTh, IPUMCHATL U Hp606pa3OBHBaTL 3HAKN U CUMBOJIbI, MOJCIIU U
CXEMBI IJId PCIICHUA y‘I€6HI>IX 1 IIO3HABATCJIbHBIX 3a/a4,
7. YMCHHUEC U3BJICKATH I/IH(I)OpMaI_[I/IIO U3 pa3]IMYHbIX UCTOYHUKOB (BKJ'IIO‘-IaSI cpeacTBa

MaccoBoM HMH(pOpMalKK, KOMIAKT-AMCKM Y4eOHOro Ha3zHaudeHus, pecypchl HWHTepHera),
CBOOO/THO IOJIb30BAThCS CIIPABOYHOM TUTEPATypOil, B TOM YHUCIIE U HA 3JIEKTPOHHBIX HOCUTENSX,
coOroaaTh HOPMbI HTHPOPMALIMOHHOM U30UpaTEIbHOCTH, ITHKHU;

8. YMEHHME Ha MPAKTUKE II0JIb30BATbCSl OCHOBHBIMHM JIOTUYECKUMH IPUEMAMH,
MeTOJJaMHU HaOJII0ICHUS, MOJEIUPOBaHUS, OObSICHEHHUS, PEILIEHUs TPOOJIeM, TPOrHO3UPOBAHUS U
Ap-;

9. YMEHHME OpPraHM30BBIBATH CBOIO H3Hb B COOTBETCTBUU C IPEJCTaBICHUSIMH O
310pOBOM 00pase KM3HHU, IPaBax U 00A3aHHOCTAX TPaKAAHUHA, LIEHHOCTAX OBITHS, KYJIbTYpHl U
COIIMATLHOTO B3aNMO/ICHCTBHUS,

10.  ymeHHe BBHINOJHATH MO3HABaTENIbHBIE M TNPAKTHUECKUE 3a/laHUs, B TOM 4YHCIe
IIPOEKTHBIE;
11.  ymeHHe caMOCTOSITENBHO M apryMEHTHPOBAHHO OLIEHUBATh CBOU JIEHCTBHUSA U

JENCTBUS OJHOKIJIACCHUKOB, COJEpKAaTeIbHO OOOCHOBBIBAS MPAaBUIBHOCTh WM OIIMOOYHOCTH
pesyibTata U crnocoba JelcTBUs, aJeKBaTHO OLEHHBATh OOBEKTUBHYIO TPYIHOCTh KaKk Mepy
(bakTHYeCKOro WM MPEeArojlaraéMoro pacxojia PecypcoB Ha peIlleHHe 3aJaud, a TaKKe CBOU
BO3MO>XHOCTH B JIOCTHKEHUU 1IEJIN ONPEAETICHHON CII0KHOCTH;
12. ymenwme pabortath B rpymnne — 3ppeKTHBHO COTpYAHHYATh U B3aWMOJICHCTBOBATH
Ha OCHOBE KOOPJIMHAIIMU Pa3IMYHBIX MO3ULUI IpU BBIPAOOTKE OOIIETO PELIeHUs B COBMECTHOM
NEeSTeNIbHOCTH; CIIyIaTh MapTHepa, (QOpMyIupoBaTh U apryMEHTHpPOBaTh CBOE€ MHEHHE,
KOPPEKTHO OTCTaMBaTh CBOI IMO3ULMI0 U KOOPIMHUPOBATh €€ C MO3ULUHU NapTHEPOB, B TOM
YHClie B CUTYallud CTOJKHOBEHUS MHTEPECOB; MPOJYKTUBHO pa3peliath KOHMINKTH Ha OCHOBE
ydyeTa HHTEPECOB U MO3MLIMNA BCEX €ro YYaCTHMKOB, IOMCKA M OLEHKH aJIbTEPHATUBHBIX
Croco00B pa3penieHus] KOH(IUKTOB.
IIpeaMeTHbIMU pe3yJbTaTaMu ocBoeHUsT OCHOBHOW 00pa3oBaTelIbHON HPOTrpaMMBI
OCHOBHOTO 00IIIeTO 00pa30BaHMUsI SIBISIOTCS



1. (dopMHpOBaHHE TEPBOHAYAIBHBIX CHCTEMATU3MPOBAHHBIX IPEICTABICHUH O
BEIIECTBAX, WX TMPEBPAIICHUAX M MPAKTUYECKOM IPUMEHEHUH; OBJIAJACHUE HOHATHHHBIM
arrapaTomM U CUMBOJIMYCCKHUM SA3bIKOM XHMUU

2. OCO3HAaHUE OOBEKTHBHO 3HAYMMOCTH OCHOB XMMHUYECKOH HAayKH Kak 0O0JacTu
COBPCMCHHOI'0 €CTCCTBO3HAHUA, XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ OpTraHU4YCCKUX U HCOPraHMYCCKUX
BEIIECTB KAaK OCHOBBl MHOTHX SBICHHH JKMBOW W HEKUBOM NPUPOMBI, YIIIyOJeHuUe
IIPEACTABIICHUI O MaTepUaIbHOM €IMHCTBE MUPA;

3. OBJIaJICHHE OCHOBAMH XMMUYECKOW IPaMOTHOCTHU: CITIOCOOHOCTHIO aHAIM3UPOBATh
1 00BEKTHUBHO OLICHUBATH JXU3HCHHBIC CUTyalluUl, CBSA3aHHLIC C XHMHeﬁ, HaBBIKAMH 0€30I1aCHOTO
oOpalleHHs ¢ BELIECTBAMH, UCIIOIb3yEMBbIMH B ITOBCEAHEBHOMN KHU3HU; YMEHHEM aHAJIM3HUPOBAThH
U IUIAaHHPOBAaTh HKOJOTMYECKU O€30IacHOE IOBEIEHHE B LENAX COEPEeKEHUS 310POBbS U
OKpYXXaIOIIeH CpeJIbl;

4. (dopMHpoBaHHE YMEHHUH YCTaHABIHMBATH CBSI3U MEXKIY PEaJbHO HAOIII0aeMbIMH
XUMHUYECKUMH SIBJICHUSIMHU U TPOLECCAMH, TPOUCXOAAIIMMHU B MUKPOMUPE, OOBSCHATh IPUINHBI
MHOT00Opa3usi BEUIECTB, 3aBUCHMOCTh HX CBOWCTB OT COCTaBa W CTPOGHHS, a TaKKke
3aBUCHMOCTH IIPUMEHEHUS BEIIECTB OT UX CBOMCTB;

5. HpI/IO6peTCHI/I$I OIlbITa MCIOJB30BAaHUA PA3JIMYHBIX MCTOAOB H3YUCHUA BCIICCTB,
HaOJIIOICHNS 32 UX TPEBPAILCHUSMH TPH NMPOBEICHUN HECTIOXKHBIX XUMUYECKUX HKCIIEPUMEHTOB
C UCIOJIb30BaHUEM JIAOOPATOPHOIr0 000PYI0BaHUS U PUOOPOB;

6. YMEHHE OKa3bIBaTh IEPBYIO IOMOIIb MPU OTPABICHUSAX, OXKOrax M JAPYTUX
TpaBMax, CBA3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHUEM;
7. OBJIaJICHUE MpueMaMH paboThl ¢ HHPOpPMAIMEH XUMHUYECKOTO COAEpIKAHMS,

NPEeCTaBICHHON B pa3Ho ¢opme (B BHIE TEKCTa, GopMyl, rpaduKoB, TaOIWYHBIX JAaHHBIX,
cxem, ¢otorpaduii u ap.)

8. CO3/1aHMe OCHOBBI JJIsi (POPMHUPOBAHUSI MHTEpPECA K PACIIMPEHUIO U YIITYOJICHHIO
XMMHUYECKHX 3HAaHUH M BBIOOpAa XMMHUU KakK MPOQUIBHOrO MpeaMeTa MpH Mepexoie Ha CTYICHb
cpennero (mojiHOTO) oOIIEero oOpa3oBaHUs, a B JaJbHEHIIEM W B KadecTBe cdepbl cBoe
npodeccuoHaIbHOMN e TeTbHOCTH;

9. dopMHpOBaHUE TPENCTABICHUH O 3HAYCHWHM XUMHUYECKOW HAyKH B PEIICHUH
COBPEMEHHBIX HKOJIOTHYECKUX MpoOJieM, B TOM 4YHCIE B MNPEJOTBPALICHUHM TEXHOTEHHBIX MU
HKOJIOTUYECKUX KaTacTpod.

Copaeprxanue yuyeOHOro npeamera, Kypca
XUMMUSA (9 kaace)
2y B Hea./70 4 B roxg

IloBTOpEHUE OCHOBHBIX BONPOCOB Kypca 8 kiacca (4 y)

[lepuoanueckuii 3akOH M MepUOAMYECKas cHUCTeMa XUMHuYecKux osnemeHtoB J[.M.
MenneneeBa B CBETE TEOPUH CTPOEHHUS aToma.
Xumnueckass  cBa3b.  Crpoenwe  BemiectBa.  Tumbl  Kpucramimueckux — pemieTok.
XuMHYECKHE CBOMCTBa OKCHJIOB, KHCIOT. OcHOBaHMii, cojiel. PacdeTbl Mo XUMHYECKHUM
YpaBHEHUSM.

KonTtpouabHas pa6ora Ne 1 mo oCHOBHBIM BONpOcCaM XUMHUU 8 Kjiacca.

Tema 1.MHuoroo0pa3ue xumudecknx peaxkumii (15 1)

Krnaccudukanys XuMH4eCKUX peakuil: peakiii COeAMHEHUS, Pa3I0KEHHs, 3aMEIIECHNUs,
oOMeHa. OKHCIUTENHbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENh, BOCCTAHOBHUTEID,
MPOLECChl OKUCIEHHS U BoccTaHOBIeHHs. CocTaBieHHE YpaBHEHMM OKHUCIUTENIBHO -
BOCCTAaHOBUTENIBHBIX PEAKIIUH C OMOIIBIO METO/Ia DJIEKTPOHHOTO OallaHca.

TennoBeie 3hPexTsl XUMUYECKHX peakuuid. DK30TEPMUYECKHE U HHAOTEPMUUYECKUE
peakuuu. TepMOXUMHUYECKUE ypaBHEHUS. PacueTsl M0 TEpPMOXUMUYECKUM YPABHEHUSIM.

CkopoCcTh XUMHUYECKUX peakuuii. DakTopbl, BIUSAIONIME HA CKOPOCTh XHUMHUYECKHX
peakuui. IIepBoHa4abHOE IPEACTABICHUE O KATAJIN3E.

O6parumbie peakuun. [ToHATHE 0 XUMHUYECKOM PaBHOBECHH.

XUMHUYECKUE pPEaklMi B BOAHBIX PAcTBOpPax. DJIEKTPOJMUTHI U HEIIEKTPOIUTHI. MOHBL.
Karvonsl 1 annonsl. ['uapatHast Teopust pacTBOPOB. DNEKTPOJIUTUYECKAS JAUCCOLMALNS KUCIIOT,



ocHoBaHui U coneil. CmalObie W cuUibHBIC 3MEKTponuThl. CreneHb aucconuanuu. CTeTneHb
quccouuanuu. Peakiuu MOHHOTO oOMeHa. YCOBHS TEUYEHMs] peakluid MOHHOro oOMeHa /0
KOHIIa. XMMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCIWHEHUN B CBETE
MPEJICTaBICHUH 00 AJIEKTPOJIUTUYECKONW HUCCOLMALMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuumii. [IonaTHe 0 ruapoIU3e conei.

JdemoHcTpaumuu:

IIpuMepsl 9K30- ¥ SHIOTEPMUYECKUX PEAKIUH.

B3anmopeiicTBe LMHKA C COJNSHOM UM YKCYCHOM KuciaoTol. B3aumoneiicTBue
rPaHyJIMPOBAHHOIO LIMHKA U [IUHKOBOM NBUIM C COJITHOM KHUCIIOTOM.

B3aumopeiicteue okcuma menu (II) ¢ cepHOl KHCIOTOM pa3HON KOHIEHTpAIUU IIPH
pa3HBIX TeMIepaTrypax.

['openue yris B KOHIEHTPUPOBAHHOM a30THOM KUCIIOTE.

I'openue cepbl B pacIlIaBI€HHOMN CETUTPE.

HcnbiTanue pacTBOPOB BELIECTB HA AIEKTPUUYECKYIO IPOBOJAUMOCTb.

JIBU>KEHHE HOHOB B AJIEKTPUYECKOM I10JIE.

IIpakTuyeckass padora Ne 1 «M3yueHue BIUSHMS YCIOBHI MPOBEACHUS XUMUYECKOMN
peaKkuuu Ha €€ CKOPOCTh.

IIpakTuyeckas padora Ne 2 «Pemienne 3KcriepuMeHTalbHbIX 3a1a4 1o Teme «CBolcTBa
KHCJIOT, OCHOBAHUI U COJIEN KaK 3JIEKTPOIUTOBY.

KourpoabHas padora Ne 2 no temam «Knaccupukamus XUMHUYECKHX PpEaKIUi» M
«ONEKTPOIINTUYECKAS TUCCOLTHALIMSI.

Tema 2. Muorooopa3sue Bemiects (39 4)

Hemeramnel. Tamorensl. IlonmoskeHwe B TEPUOJUYECKOM CHUCTEME XHUMHUYECKHX
3JIEMEHTOB, CTpoeHHe uX aroMoB. Haxoxzaenue B mnpupone. dusmyeckue M XUMHUUYECKHE
cBoictBa ranmoreHoB. [lomyuenume u npuMeHeHuwe ranoreHoB. Xiop. Pusndeckue Hu
XUMHUYecKue cBoiicTBa xiopa. IIpumenenne xmopa. XmopoBogopona. Pusnyeckue CBOWCTBA.
[Tonyuenne. ConsHHas kucinota u e€ conu. KauecTBeHHas peakuusi Ha XJIOPUA-HOHBI.
Pacnio3naBanue Xa0pua0B, OpOMHIOB, HOIAHUIOB.

Kucnopon u cepa. [Tonoxenue kucinoposa u cepsl B [ICXI, cTtpoeHne ux aTOMOB.
Cepa. Anmnorponus cepsl. dusnyeckue U XUMHUECKUE cBOMcTBA. HaxoxzaeHue B mpupoje.
[Ipumenenue cepol. CepoBonopoa. CepoBojopoaHas KucioTa U ee coiu. KadecTBeHHas
peakiuss Ha cynbhua-uonsl. Oxcua cepel (IV). dusnueckue W XUMHYECKHE CBONCTBA.
[Ipumenenue. CepHucras kuciora U ee coinu. KadecTBeHHas peakius Ha CyJIb(UT-HOHBI
Oxcun ceppt  (VI). Cepnas xkucnora. XuUMHUYECKHEe CBOilcTBa pa30aBIeHHOH WU
KOHLEHTPUPOBAaHHOM cepHOl kucinoTel. KauecTBeHHass peakuuss Ha CyJib(aT-HOHBL
XUMHUYECKUE PEaKIIMH, JIEKALIUE B OCHOBE MOIYUYEHHUsI CEPHON KUCIOTHI B TPOMBILIIIEHHOCTH.
[IpuMeHeHne cepHOM KUCTIOTHI.

Azot u dpoctop. [Honoxenne azora u pocdopa B [ICXI, ctpoenne ux aromoB. A30T,
¢u3nuecke M XHMMHUYECKHE CBOWMCTBA, MoJydyeHHWE M mnpumeHeHue. KpyroBopor aszora B
npupoae. AMMHak: (Gpu3nMUeckre M XMMHUYECKHE CBOWCTBA, MoJydeHue u npumeHnenue. Conu
aMMOHHMS. A30THasi KUCJIOTa M €€ CBOWMCTBA. OKHUCIMTEIBHBIE CBOMCTBA a30THOW KHCIIOTHI.
[TonydyeHue a30THOW KUCIOTHI B Jaboparopuu. XHUMHUYECKHUE pPEaKIMH, JeKallrue B OCHOBE
MOJYYEeHUSI a30THOW KHCJIOTHI B MPOMBINIJIEHHOCTH. [IpuMeHeHne a30THOW KHUCHOThL. Coim
A30THOM KUCJIOTHI U UX MPUMEHEHHE. A30THBIE yI0OpEHHUSI.

®ochop. Amnorponust docdopa. dusznueckue U XUMHUECKHE CBoiicTBa (ocdopa.
Oxcun pochopa (V). Oprodocdhopras kucnora u ee conu. PochopHbie y10OpeHHS.

Yraepon u kpemuuii. [Tonoxenune yraepoaa u kpemaus B [ICX3, cTpoeHne ux aToMOB.
VYrnepoa. Amnorponus yriepoaa. Puznueckue MW XHUMHUYECKHE CBOWMCTBA YIJIepoja.
Ancopbumsi. VYrapHbelii Ta3, cBoWcTBa U (pu3MONOrMYEcKOoe JEHCTBHE HA OPraHU3M.
VYraekucnslii Ta3. YrojapHas KUCIOTa U ee cou. KauecTBeHHbIe peakluu Ha KapOOHAT-HOHBI.
Kpyrosopor yriepona B npupone. Opranndeckue COeIMHEHHS YIiIepoaa.

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

Meramnel. [lonoxenue meramwioB B [ICXD J.M.MenzaeneeBa, CTpO€HHE UX aTOMOB.
Meraumueckas cBsi3b. DPU3MYECKUE CBOWCTBA METAIJIOB. Pl aKTHUBHOCTM METAJLIOB.
XuMHuYecKue cBoMCTBa MeTautoB. OO0mue crocoObl morydeHus: MetaioB. CIiaBel METAJIOB.



[[lenounsle Metajuibl. [lonokeHME IIETOYHBIX METALUIOB B NEPUOAUYECKOW CHCTEME,
cTpoeHue ux aroMoB. HaxoxaeHue B mnpupoje. MarHuil W KaiblUid, HMX BaKHEUILINE
coequHeHUs. JKeCTKOCTh BOJIBI M CITIOCOOBI €€ YCTPAHCHUS.

Amomunuii. [Tonoxenue alfOMUHNS B IEPUOJAUYECKON CUCTEME, CTPOCHHE €ro aToMa.
Haxoxnenune B mpupoge. @usnueckue U XMMHUYECKHE CBOWCTBA aTIOMHUHUSA. AMGPOTEPHOCTD
OKCHJIa U TUJIPOKCU/IA ATFOMUHHUS.

Keneszo. Ilonoxenue xeie3a B IEPUOJMYECKOM CHCTEME, CTPOCHHME €ro aToMa.
Haxoxnenune B mnpupone. dusmyeckne M XMMHUYECKHE CBOMCTBa »keie3a. Baxueimue
COCIMHEHHUS KeJie3a: OKCUIbI, THAPOKCcU bl U cou xene3a (II) u xenesa (11I). KauectBennsie
peaKkiuu Ha HOHBIL.

JdemoHcTpaumnu:

®u3nyecKue CBOMCTBA TAJIOT€HOB.

[TosryueHue XJ10poBOIOPO/Ia U PACTBOPEHUE ETO B BOJIE.

AmnotponHsie Monudukanuu cepbl. OOpasibl IPUPOAHBIX CYNIb()UIOB U CyNIb(aTOB.

[TonyueHne aMmuaka U €ro pactBopeHue B Boje. O3HakoMmJeHHE C OOpa3namu
MIPUPOIHBIX HUTPATOB, (pocdaToB

Mogenu KpuCTaUIMUECKUX PEmIETOK anmas3a W rpadura. 3HAKOMCTBO € oOpaslaMu
MPUPOJHBIX KAPOOHATOB U CUIIMKATOB

3HAKOMCTBO € OOpa3liaMM BaXKHEHIIMX COCIWHEHUM HATpUs, Kalusl, ITPUPOIHBIX

COCIMHEHUIN KaJblUs, pyJaMd Kejesa, COCTUHEHUSIMHU aNIOMHUHUS. B3aumonelicTBue
HICJIOYHBIX, IIETOYHO3EMENIbHBIX METAJUIOB U AIIOMUHUS ¢ BoaoW. CKUraHWe Kejle3a B
KHUCIIOPOJIE U XJIOPE.

IIpakTnueckas padora 3. «[lomyueHue CcoysIHON KUCIOTHI U U3YYEHHUE €€ CBOWCTBY.

IIpakTnueckas padora 4. PenieHue skcnepuMeHTANbHBIX 33/1a4 1o Teme « Kucnopon u
cepa»

IIpakTnyeckas padora S.IlonyyeHne aMMuaka U U3y4e€HUE €TI0 CBOWCTB.

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

IIpakTuyeckasi padora 7. PemeHne skCriepuMEHTANIBHBIX 33/1a4 110 TeMe « MeTtasuibl 1
UX COECIUHEHUS

Kounrpoabsnas padora Ne 3 mo teme «HemeTtamiby.

KonTtpouabsnas padora Ne 4 no reme «MeTaash»

Tema 3.KpaTkuii 0030p Ba:kHei X opraHndeckux Bemrectn (12 )

[Ipeamer opranmyeckod xumuu. HeopraHuueckne M OpraHUYECKUE COEAUHEHUS.
VYrnepoa — ocHoBa ku3HU Ha 3emiie. OCOOEHHOCTH CTPOEHMSI aTOMa YIiiepoJia B OpraHu4ecKuX
COC/IMHEHUSIX.

Yraesogoponsl. IIpeaensHbie yriaeBogopoabl. MeTaH, 3TaH, MponaH — MPOoCTerIIne
MPEJICTABUTENN TMPEAENbHBIX YIIeBOI0poaoB. CTpyKTypHBIE (OPMYIBI YIIIEBOJAOPOIOB.
l'omonornyueckuii psig NpeneabHbIX yriaeBoaopoaoB. ['omonorn. OuU3N4Yeckrue U XUMHUYECKHE
CBOMCTBa NpelNeNbHBIX YrIeBOAOPOAOB. Peakiuu ropenuss u 3ameiieHus. HaxoxxneHue B
MIPUPO/IE IPEAETbHBIX YTIIEBOIOPO0B. [I[puMeHeHne MeTaHa.

HenpenenbHble yriaeBogopoAbl. OTUIIEHOBBIM psiJi HENPEAETbHBIX YII€BOIAOPOIOB.
OtuieH. PU3N4ecKue 1 XUMUYECKHE CBOMCTBA ATUIIEHA.

ALIETUIICHOBBIN psAJl HENPEEIbHBIX YIIeBOAOPOA0B. AnieTuineH. CBOICTBA alleTHIICHA.
[IpuMeHeHue anernieHa.

[IpousBomubie  yrieBogoponoB. KpaTkuit 0030p OpraHMYeCKHX COCIWHEHUH:
OJTHOATOMHBIC CITUPTBI, KapOOHOBBIE KHUCJIOTHI, CJOXKHBIE OS(PUPBI, KUPBI, YTIEBOIBI,
aMUHOKHCIIOTHI, OeKu. Pons 6e7KOB B opraHusme.

[ToHsiTHE O BBICOKOMOJIEKYJISIPHBIX BemiecTBax. CTPYKTypa MOJMMEPOB: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb NoJuMepu3auuu. [lonusTuieH, MNOAUIPONUIIEH,
MTOJINBUHUJIXJIOPUL.

JdemoHcTpaumuu:

Mopaenu MOJEKyl OpraHMYeCKUMX COeAUHEHHU. ['opeHue yriaeBoJopoJIoB U
oOHapyKeHHe TPOAYKTOB uX TopeHus. KadecTBeHHass peakiusi Ha dTwieH. [lomydeHue
STHJICHA.



PactBopenue sTuoBoro cnupra B Bojie. PacTBopeHue riauuepuHa B BOJIE.
[Tonyyenue u cBOWCTBAa YKCYCHOM KHUCIOThL. MccienoBaHue CBOMCTB JKHUPOB:
PacTBOPUMOCTD B BOJIE M OPTaHUYECKUX PACTBOPUTEIISAX.
KauecTBeHHbBIE peaKIiK Ha TIIOKO3Y U KpaxMa.
Os3nakomyieHne ¢ oOpa3uamMu H3JACIMd W3  TONMITHICHA, IOJUIIPONHIICHA,
MOJIMBUHUJIXJIOPHUIA.
HToroBasi KOHTpPoOJILHAsI padoTa 3a Kypc XUMHUH 9 Kiiacca

MexknpeaMeTHbIe CBS3H

Peanmzarus MeXIpeIMETHBIX CBsI3eH IPH M3YYCHUH XHUMUH B 9 Ki1acce OCYIIECTBISCTCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
SIBJISIFOIIUXCSI CHCTEMHBIMU JUISL OTJIEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOmue ecTeCTBeHHO-HAyYHBbIC TOHSATHUS: HAy4YHBIM (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHanu3,  CHHTe3,  Kiaccuukauusi,  IEPUOJUYHOCTb,  HAOJIOJCHUE,  IKCIICPUMEHT,
MOJIEIIMPOBAHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaJIbl.

dusuka: MaTepus, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIWA, H3O0TOIIBI,
PaaAOaKTUBHOCTD, MOJICKYJIA, I-)JICKTpI/I‘-IeCKI/If/'I 3apsanm, ITPOBOJHUKH, MOJIYIIPOBOJHUKU,
JIMDIICKTPUKH, (POTOIIEMEHT, BEIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHHUE BEIIECTBa, Ias,
pacTBOp, PACTBOPUMOCTh, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIUYHHEI,
€IMHHIIBI U3MEPEHHUS, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoMHIIE.

buonorus: ¢orocunTes, apixanue, OuMocdepa, IKOCUCTEMA, MUHEPAIbHBIC YI0OpEHUS,
MHKPODJIEMEHTBI, MAKPOAJICMEHTBI, TUTATEIbHBIC BEIIECTBA.

Il'eorpadus: armocdepa, rtuapocdepa, MHHEpabl, TOPHBIE MOPOIBI, IOJIE3HBIC
MCKOIIaeMbI€, TOILUIUBO, BOJTHBIC PECYPCHI.

BbinoJsiHeHHe MPAKTHYECKUX PadoT

[Ipu npoBeaeHNH MPAKTUYECKOW paOOThI KaXk/Iblil €€ 3Tall BHIIOJHAETCS 00ydatomuMucs
¢ 3IIP BmecTe ¢ yuuTeneM W TMOJ €ro pykKoBojaAcTBOM. Ha mocke 00s3aTeNbHO BBIBEIIMBAIOTCS
nmpaBujia TEXHUKHA OE€30MacHOCTH, COOTBETCTBYIOIIME JIaHHOMY BHUIY paOOThl, JaeTcs
MpaBUIIbHAsA 3amuch GOPMYN M YKa3bIBaeTCs LeNb MpoBeAcHus paboTsl. [Ipu HEeoOXommmocTu
JAeTCST BU3YaJbHBIM QJITOPUTM BBITIOJIHEHHUS 3aJaHUs. OTO CIIOCOOCTBYET OCO3HAHHIO
00y4JarOIIMMUCS BBIMOTHIEMBIX TEHCTBUHN U MOJTYYEHHOTO pe3yibTara.

KoHTpoibHO-U3MepHUTeIbHbIE MATEPUAJIBLI 0 XUMHUH

Jlia opraHu3aluy MPOBEPKH, ydyeTa M KOHTPOJIA 3HAHMM 00ydaromMXcs MO MpEeAMETY
MPEeyCMOTPEHBI KOHTPOJIbHBIE PA0OTHI, CAMOCTOSITENbHbIE pPa0OThI, 3a4eThl, MPAKTUUYECKUE
pabotsl, TectupoBanue. OTHUM M3 METOJIOB KOHTPOJIS Pe3yIbTaTOB OOYUYECHHUsT 00YJAIONMUXCS C
3[IP sBnsieTcss METOA TOJMBAPUATUBHOTO OKCIPECC-TECTUPOBAHUS C KOHCTPYHPYEMBIMU
oTBeTaMHd. Ero OTIMYHATENbHBLIMU ycpTaMu SABJIAIOTCA OIICPATUBHOCTH, BBICOKAA CTCIICHB
WHAWBUAyalIM3allMd 3HAHWUW, CPaBHUTEILHO Majble 3aTpaThl BPEMEHH U TpyJa Ha MPOBEPKY
OTBETOB OOYJArOIITHXCSI.

Hns obyuatonuxcs ¢ 3I[IP Bo3MOXHO u3MeHeHHE (OPMYTUPOBKH 3aJaHUNl Ha
«TOTIATOBYIOY, aianTamnus MpeIaraeéMoro oOygaromemycst TECTOBOTO
(KOHTPOJFHOOIIEHOYHOT0) MaTepuasa: WCIOIb30BaHUE YCTHBIX W MHUCHMEHHBIX WHCTPYKIUH,
YIPOILEHNE UIMHHBIX CIIOKHBIX (POPMYIUPOBOK MHCTPYKIIHI, pelIeHHE C OTIOPON Ha aJTrOpUTM,
oOpa3zell, HCTOIb30BaHKE CITPABOYHON HWH(OPMAIIUH.

IUDTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHMA VYEBHOI'O IIPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIETO ObPA3OBAHUA

B nenom pesynbratel ocBoeHusi odygatommumucs ¢ 3I1P ygeGHoro mpenmera «Xumus»
COBIAJAIOT C pe3yibTaTaMu paboueil mporpaMmMbl OCHOBHOTO o01iero oopasoBanus. Haubonee
3HAYUMBIMHU SIBJISIOTCS:

JIMYHOCTHBLIE PE3VYJIbTATHI:



MOTHUBAIUS K 00Y4EHUIO U LIEeJICHANIPAaBICHHON M03HABATEIbHOM 1S TebHOCTH;

YCTAaHOBKAa HA OCMBICIIEHHUE JIMYHOIO OIbITA, HAOMIOACHUH 32 XUMHUYECKUMHU
JKCIIEPUMEHTAMU;

OpHEHTAlMs Ha MpaBWJIa MUHIUBHYaIbHOIO U KOJJIEKTUBHOIO 0€3011aCHOIO MOBEICHMS
IIPU B3aMMOJICHCTBUM C XUMUYECKMMH BELIECTBAMU U COCIUHEHUSAMU;

IPaKTUYEeCKOe u3ydeHue npodeccuil u Tpyna pasiidyHOro poja, B TOM YHCJIE Ha OCHOBE
NPUMEHEHHS U3y4aeMOoro MPeMETHOTO 3HaHMs (HarnpuMep, 1a00paHT XUMHUYECKOTO aHAJIN3a);

YBa)XXCHHE K TPYLy M pPe3yJbTaTaM TPYAOBOH JAEATEIBHOCTH; TOTOBHOCTh K OCO3HAHHOMY
NOCTPOCHHUIO  JallbHEHIIEH  WHAMBHIyalbHOM  TpaeKTopuu o0OOpa3oBaHMSA HA  OCHOBE
OPUEHTUPOBKM B MuUpe Hnpodeccuil M NpoecCHOHANbHBIX HPEANOYTEHUH, YBaXKUTEIbLHOIO
OTHOLLIECHUS K TPYLY;

OCO3HaHME CBOETO MOBEIEHUS C TOYKH 3PEHHUsS ONACHOCTH WM 0€30IacHOCTU Ui ceds
WU I OKPY’KAOIIMX;

OCHOBBI  JKOJIOTMYECKON KYJIBTYpPbI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO  MBIIUIEHUS, NPUOOpPETEHHE OIbITa SKOJOTMYECKHM OPHUEHTUPOBAHHOMN
IIPAKTUYECKOHN AEATEIbHOCTH B )KM3HEHHBIX CUTYALMSX;

OCO3HAHME IOCIEACTBUI M HENPHUATHE BPEAHBIX MPHUBHIYEK (YIIOTPEOICHHS aKOTOIs,
HapKOTHKOB, KYpeHHsI) U UHBIX (GOpM Bpena i1 pU3MUECKOro U MCUXUUYECKOTI0 3/J0POBbS;

IIPUHATHE PELICHUN B )XKM3HEHHOM CHUTyallud HA OCHOBE IIEPEHOCA IOJYYEHHBIX B XOJC
00y4yeHMsI 3HAHUH B aKTyaJIbHYIO CUTYallMIO, BOCIIOJIHATh 1e(DULUT HHPOPMALIUY;

TOTOBHOCTb OTOHMpATh W HCIIOJIB30BaTh HYXHYIO HH()OPMAIMIO B COOTBETCTBHU C
KOHTEKCTOM JKU3HEHHOU CUTYallUH.

METAIIPEIMETHBIE PE3VJIbTATDI

OgiajeHne YHMBePCAJIbHBIMH YUeOHBIMH NI03HABATEIbHBIMH 1eHCTBUSIMU:

BBISBJIATH IPUYMHBI U CIEACTBUS IPOCTBIX XUMUUYECKUX SIBJICHUI;

OCYILECTBIATh CpaBHEHHE, KilacCH(UKAIMIO XHUMHUYECKUX BELIECTB MO 3aJaHHBIM
OCHOBAHUSIM U KPUTEPUAM /ISl yKa3aHHBIX JIOTHUECKUX ONEPALINN;

CTPOUTBH JIOTHUECKOE CYXKJEHHE TII0CiIe IPEIBAPUTEIBHOIO aHAJIN3a, BKIIIOYAIOIIEE
YCTaHOBJIEHHE IPUYUHHO-CIIEACTBEHHBIX CBS3EH;

BBIBJIATH  J1epUUUTHl  HMHGOpPMALMK, JAHHBIX, HEOOXOAUMBIX JUIsl  pelIeHUS
MIOCTaBJIEHHOW 3aj1auu; MpeoOpa3oBbIBaTh MHGOPMALIMIO U3 OJHOTO BHJA B JIpyroil (Tabmuiy B
TEKCT U TIp.);

co3/laBaTh, NMPUMEHATh M NMPEOOpPa30BbIBATh 3HAKW M CHUMBOJIBI, MOJETU M CXEMbI JJIS
pelieHns yueOHBIX U M03HABATEIbHBIX 3a/1a4 C IOMOIIBIO MIEAarora;

C IOMOUIBIO IEJarora MpoOBOJUTh XMMHUYECKHN OIBIT, HECIOXKHBIA JKCIIEPUMEHT, IS
YCTAaHOBJIEHHUSI OCOOEHHOCTEHl O0O0BEeKTa M3y4YeHUs, IPUUYMHHO-CIEJACTBEHHBIX CBSI3eH U
3aBUCHMOCTEH 00BEKTOB MEXKIY COOOI;

C TMOMOIIIBIO MeJlarora WM caMoCTOSITENIbHO (OpMYyIUpOBaTh 0000IEHUS U BBIBOJBI 110
pe3ysbTaTam MPOBEJICHHOT0 HAOMI0IeHUS, OIIBITA;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE XUMUYECKUX MTPOLIECCOB U UX MOCIEICTBUS;

UCKaTh WM OTOMpaTh HWHGPOpPMALMIO WM JaHHbIE W3 MCTOYHUKOB C YYETOM
IpeJIoKEHHON yueOHOM 3a/1aui U 3aJJaHHBIX KPUTEPHEB.

OgBnajeHne yHMBePCAIbHBIMH YU4eOHBIMH KOMMYHMKATUBHBIMM el CTBUSIMU:

OpPraHU30BBIBaTh Y4eOHOE B3aMMOJEHCTBHE B Trpynne (OmpenensTh oOlMe ey,
pacnpesieNniaTh pOJiH, JOTOBAPUBATHCS APYT C IPYTOM H T. II.).

C IIOMOILBIO NIeJjarora WIK CaMOCTOSITEIIbHO COCTABIIATh YCTHBIE U MIUCbMEHHBIE TEKCTHI C
WCITOJIb30BAaHNEM HMJUTFOCTPATUBHBIX MAaTE€PUAJIOB JUUIS BBICTYIUICHNUS IIepe]] Ay IUTOPHEH;

OpPraHU30BBIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JEATEILHOCTh C YUUTEIIEM M
CBEPCTHHKAMH;

paboTaTh HMHIUBUAYAJbHO W B TpYIIeE: HAXOIUTh oOlIee pelieHHe U paspemarb
KOH()JIMKTBI HA OCHOBE COIJIACOBAaHUS MO3ULUI U ydeTa HHTEPECOB;

(bopMyIHMpOBaThH, APTYMEHTUPOBATH U OTCTAHBATh CBOE MHEHUE;



OLICHMBATh KAadyeCTBO CBOEr0 BKJIaJa B OOIIMH NPOAYKT, NMPUHUMATh U pa3ieisTh
OTBETCTBEHHOCTb U IPOSBIIATH TOTOBHOCTD K IIPEIOCTABIECHUIO OTYETA MIEPE IPYIIIION.

OgyajeHNne YHHBEPCAJIBHBIMH Y4€OHBIMH PeryJsiTHBHBIMU ACHCTBUAMM:

oOHapyxuBaTh U (OPMYIHUPOBATH Y4EOHYIO MpOOIEeMy, ONPEACsATh LelNb y4eOHOMH
JESTEIIBHOCTH;

BJIa/IETh OCHOBAMU CAMOKOHTPOJISl, CAMOOLICHKH, IPUHATUS PELIEHUN U OCYIIECTBICHUS
OCO3HaHHOI'0 BBIOOPA B yueOHON U MO3HABATEIbHOMN JEATEIIBHOCTH;

COOTHOCHUTbH CBOU JIEWCTBUS C IUIAHUPYEMBIMH PE3yJbTaTaMH, OCYIIECTBISATh KOHTPOJIb
CBOEH JIEATENILHOCTU B IPOLIECCE JOCTHIKEHUS pe3yJibTaTa, ONpelessaTh ClIocoObl NeHCcTBUN B
paMKax MpPeUIOKEHHBIX YCIOBHH M TpeOOBaHM, KOPPEKTHUPOBATH CBOM JCHCTBHS B
COOTBETCTBUU C U3MEHSIOIIEHCSA CUTyallueH;

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallU U IpeJylaraTh IJIaH €€ N3MEHEHNUS;

IPEIBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUHU Y4eOHOH 3a1auH;

[IOHUMAaTh MPUYUHBI, O KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMblil pe3yabTaT
JESTEIIBHOCTH,

OTIPEIeNIATh TIO3UTUBHBIC M3MEHEHUS M HAIIPaBJICHU S, TPEOyIoIre nanbHelIIen paboThl;

OCO3HAaHHO OTHOCHUTBCS K JPYTOMY YEJIOBEKY, €T0 MHEHHUIO.

INPEAMETHBIE PE3VIJIBTATDI

B cocraBe mpeaMeTHBIX pe3yJbTATOB 10 OCBOCHHIO 00513aTeJIbHOrO COJAEPKAHUS,
YCTAHOBJICHHOT'0 JAHHOM NPUMEPHOH padoyeil NPOrpaMMoi, BbIAC/ISIIOT:

Hay4YHbIE 3HAHWS, YMEHHS W CHOCOOBI JeicTBHH, crnenupudeckue i y4eOHOTO
npeaMera «XUMUS», BUIbI JEATEIBHOCTH 110 MOJYyYEHUIO HOBOTO 3HAHMS, €r0 MHTEPIIPETALNN,
IpeoOpa30BaHUIO U NPUMEHEHHUIO B PA3JIMUHbIX YUYEOHBIX U HOBBIX CUTYalUsIX:

* [IPE/ICTABJICHUE O 3aKOHOMEPHOCTSX U MO3HABAEMOCTH SBJIEHUMN MPUPOJBI, IOHUMAaHUE
OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHYECKOW HAyKH Kak 00JIaCcTU COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIel KyIbTyphl M MPAaKTUYECKOW JEATETbHOCTH 4YeJoBEeKa B
YCIIOBUSIX COBPEMEHHOro OOLIeCTBa; MOHMMAaHHME MECTa XMMHUHU CPEIM JIPYTrUX €CTECTBEHHBIX
HayK,

* BJAJICHHE OCHOBAaMM NOHSTUHWHOTO ammapara ¥ CHUMBOJUYECKOTO S3bIKa XUMHUU JUIS
cocTaByieHUs] (OpMyYJI HEOPraHMYECKHX BELIECTB, YPaBHEHUH XMMUYECKHX peakuuil (¢ omopoi
Ha aJIrOpUTM Y4eOHBIX JEeHCTBUI); BlIaJieHHe ocHOBaMH xumuueckoi HomeHknatypsl (IUPAC u
TPUBMAJIBHON) W yMEHHE MCIIOJIb30BaTh €€ JUI pelIeHHs yueOHO-TIO3HABaTeNbHBIX 3313y C
MOMOUIbIO YUYHUTEJ; YMEHHE MHCIIONb30BaTh MOJAENTU JJsi OOBSCHEHHsS CTPOEHUS aTOMOB U
MOJIEKYJI 10 aJITOPUTMY C OIIOPOI Ha ONPEIEIICHNUS;

* MPEJCTaBICHHE O CUCTEME XMMHUYECKUX 3HAHUM M YMEHHE C TOMOIIbIO YUHUTENs
IPUMEHATHh CUCTEMY XUMHUYECKUX 3HAHUN NIl YCTAHOBJIEHMS B3aUMOCBS3EM MEX]y NU3YUYEHHBIM
MaTepuajoM M MpU TMOJTYYEHUHM HOBBIX 3HAHHI, a TakKe B IPOLIECCE BBIMOJHEHUS Y4eOHBIX
3aJaHuii ¥ IpH paboTe ¢ UCTOYHMKAMH XMMHUYECKOH HH(OpMaIK, KOTOpasi BKIOYAET:

BaKHEHININE XUMUYECKUE MOHATHS: XUMHUUECKUH 3JIEMEHT, aTOM, MOJEKYJa, BELIECTBO,
IIPOCTOE U CII0KHOE BELIECTBO, OHOPOAHASI U HEOAHOPOHAS CMECh, OTHOCUTENIBHBIE aTOMHAs U
MOJIEKYJISIpHAsi MaccChl, KOJIMYECTBO BEILECTBA, MOJb, MOJISIpHAs Macca, MOJISIPHBIM 00beM,
OKCHJI, KHCJIOTa, OCHOBaHHE, CONb (CpeiHsAA), XMMHYECKash PEaKIMs, PeaKIMH COEeIUHEHMS,
peaKuu pas3ioKEeHUs, PeaklUu 3aMelIeHMs, peakluu OOMEeHa, TEeIuIoBOM 3(dexT peaxiuw,
9K30- M DHJOTEPMHUYECKHE DPEAKIHUH, PACTBOP, MaccoBas J0JII XMMHUYECKOTO DJJIEMEHTa B
COEITMHEHUH, MacCcoBasl JI0JIsl U MPOLIEHTHAs KOHIIEHTpAIlUs BEIIEeCTBa B PAcTBOpE, SAPO aToMma,
AIIEKTPUYECKUI CIIOW aroma, aTOMHas OpOWTalb, paaAUyC aroMma, BaJCHTHOCTb, CTEMEHb
OKHUCJICHUS, XUMHYEcCKasi CBS3b, JJIEKTPOOTPULATENLHOCTh, TOJSpHAas M  HEMoJspHas
KOBaJICHTHAs CBS3b, HOHHASI CBS3b, METAJUINUECKAS CBSI3b, KPUCTAIIIMYECKAs pelleTKa (aToMHas,
MOHHAas1, METAJNIN4YecKasi, MOJIEKYJIIpHasi), MOH, KATUOH, aHHOH, MIEKTPOIUT U HE JJIEKTPOJIHT,
AIIEKTPOJIUTUYECKAs ~ JMCCOLMAIMS,  peaklMM  HWOHHOTO  OOMEHa,  OKUCIIUTEIbHO-
BOCCTAHOBUTENIbHBIEC PEAKLUU, OKUCIUTEIb U BOCCTAHOBUTEIND, OKHCIEHUE U BOCCTAaHOBIICHUE,
AIIEKTPOJIN3, XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMbIE pEaKIUH, CKOPOCTb



XUMHUYECKON peaKkluy, KaTaliu3aTtop, npeaenpHo ponyctumas koHuentpanus (II1K), koppo3us
METaJUIOB, CIUIABBI;

OCHOBOIIOJIararolue 3aKOHbl XMMUU: 3aKOH COXpaHEHUs Macchl, [lepuoauueckuil 3akoH
. Y. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOrajpo;

TEOpPUU XMMMH: aTOMHO-MOJIEKYJISIpHAsi TEOpHUs, TEOpHUsl  BIEKTPOIUTHUECKON
JUCCOLIMALMY, a TaKXKe IPEeACTaBIEHUS O HAy4YHbIX METOJaxX IIO3HAaHUs, B TOM 4HUCIIE
OKCIEPUMEHTAJIbHBIX W TEOPETUYECKMX METOAAX MHCCIEN0BAaHUS BEIIECTB U HM3y4EHUs
XUMHUYECKHUX PeaKIuii;

* IPEACTaBICHUE O MEPUOAMYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKMX 3JIEMEHTOB
(panuyc aTtoma, 3JIEKTPOOTPHULATENBHOCT), MPOCTBIX M CIOXHBIX BEIIECTB OT I0JIOKEHUS
aneMeHTOoB B Ilepuoanueckoil cucreme (B MajblX [EpUOJAX M IVIABHBIX MOATpYIIax) M
JJIEKTPOHHOTO CTPOEHUS aTroMa; YMEHHE OOBICHATH CBSA3b IIOJOXKEHHUS JJIEMEHTa B
[Teproanueckoil CUCTEME C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHMSI aTOMOB XUMHYECKHX
3JIEMEHTOB (COCTaB M 3apsiz si/ipa, 00Iee YUCIO 3JIEKTPOHOB), PACIPENCIEHUEM IEKTPOHOB IO
HPHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX IEPUOJOB, Kajluid M  KaJbLus;
KJaccu(uIUpoBaTh XMMUYECKHE HJIEMEHTBHI C OMOPOM Ha ompezeneHus: (PU3MYecKoro cMmbIciia
U(PPOBBIX TAHHBIX IEPUOJMUECKON TaOIHIIbI,

* yMeHHMe KJIacCU(UIMPOBATH XUMHMUYECKHE 3JIEMEHThI, HEOPraHWYECKHE BELECTBA U
XUMHUYECKHE PEaKLUU C OMOPOH Ha CXEMbl; ONPENENISITh BAJICHTHOCTb M CTEHEHb OKHCIIEHUS
XUMHUYECKHX 3JIEMEHTOB, BHJ XMMHUYECKOH CBS3M M TUIN KPUCTAUIMYECKOH CTPYKTYyphl B
COCIMHEHUSX, 3aps]l MOHA, XapakTep Cpeapl B BOAHBIX pPACTBOpAax BELIECTB (KUCIOT,
OCHOBAHMUI), OKUCIIUTENb U BOCCTAHOBUTEIb 10 AITOPUTMY YUYEOHBIX AeHCTBUI;

* YMEHHE XapaKTEepHU30BaTh C OMOPOH Ha cXeMy (pu3MuYecKhue W XMMHUYECKHE CBOICTBa
IPOCTHIX BELIECTB (KHCIOPOJ, 030H, BOAOPOJ, rpaduT, aimMa3, KpeMHMH, a30T, dochop, cepa,
XJIOp, HATPUM, KAJIUI, MarHui, KaJIbLIUNA, aTIOMUHHM, JKEJI€30) U CIIOKHBIX BEIIECTB, B TOM YHCIIE
UX BOJIHBIX pacTBOPOB (BOJAA, aMMHaK, XJIOPOBOAOPOJ, CEPOBOAOPOJ, OKCHIBI M THAPOKCHIIBI
metainos [ - ITA rpynn, amomunus, menu (I1I), nunka, xenesa (II u III), okcuapr yrnepona (11 u
IV), kpemuus (IV), azora u pocdopa (Il u V), cepsr (IV u VI), cepuucras, cepHas, a3otucras,
azoTHasi, pochopHas, yrojibHas, KpeMHHEBasi KUCIOTa U UX COJIM); OMCHIBATh C ONOPOM Ha IJIaH
M KIIOYEBBIE CJIOBA; YMEHHE IPOrHO3MpPOBATb M XapaKTEpHU30BaTh CBOMCTBA BEIIECTB B
3aBUCHUMOCTH OT UX COCTaBa U CTPOEHUS MOCJE MPEIBAPUTENLHOTO aHaIN3a M0 PYKOBOJICTBOM
Ieaarora, NPUMEHEHUE BELIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOXHOCTb IIPOTEKaHUS
XUMHYECKMX NPEBpAIICHU B pPAa3IMYHBIX YCIOBMSIX, BJIMSHME BELIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPraHMU3M Y€JI0BEKAa U OKPYXKAIOUIYIO IPUPOIHYIO CPENY;

* YMEHHE COCTaBJIATh IO 00pasily, cXeMe, AITOPUTMY YU€OHBIX JEHCTBUIM MOJNEKYISpHbIE
U HMOHHBIC YpaBHEHMs peakuuid (B TOM 4YMCI€ pEeakUUid HOHHOIO OOMEHa M OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIX PEAKLINi), WIUTFOCTPUPYIOIUX XUMUYECKUE CBOWCTBA N3YYEHHBIX KJIACCOB /
IpyNI HEOPraHWYECKUX BEUIECTB, a TAKXE IOATBEPKAAOIIMX TI'€HETUYECKYI0 B3aUMOCBS3b
MEX]ly HUMU;

* YMEHHME BBIUUCIISITH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIDHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOI0 JIEMEHTa B COEIMHEHNH, MAaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
KOJINYECTBO BEIIECTBA M €ro maccy, o0ObEM Ta3oB C OMOpoM Ha oOume (GopMynbl; YMEHHE
MIPOBOAMTH pacueThl IO YPABHEHUSM XMMHUYECKUX PEaKUUi M HaXOJUTh KOJMYECTBO BEIIECTBA,
00BbEM M MacCy peareHTOB WM IMPOAYKTOB PEaKIMU C ONOpOil Ha oOpaszel], aropuT™M y4eOHBIX
JICCTBUI;

* BIJIQJICHUE OCHOBHBIMHM METOJAaMM HAy4yHOTO MO3HaHUs (HAOMIOJIeHHE, H3MEpEHUeE,
HKCIEPUMEHT, MOJEIUPOBAHNE) NIPU U3YyYCHUH BEIIECTB M XMMHUYECKUX SIBJICHHM C OMOpoH Ha
QITOPUTM YYEOHBIX JEHCTBMIA; yMeHHe c(HOopMyIupoBaTh NpoOiIeMy U MPEUIOKUTH MyTH ee
pelieHuss ¢ TMOMOUIbI0 IMeAarora; 3HaHHE OCHOB Oe3omacHOW paboThl € XUMHYECKUMU
BEIIECTBAMH, XMMUYECKOH MOCYA0H 1 1a00paTOPHBIM 000pyIOBaHHEM;

* HaJUM4ME MPAKTHUECKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBIECHUS CIEIYIOIUX
XUMHUYECKHX HKCIEPUMEHTOB MO PYKOBOJICTBOM YUHUTEJNs ¢ OOCYXKIACHUEM IUIaHa paboThl WK
COCTaBJIEHHUEM TaOJIUIIBI:

U3yueHHe U OmNHcaHue (PU3MYECKUX CBOUCTB BELIECTB; O3HAKOMIIEHUE C (PU3UUYECKUMU U
XUMHUYECKUMH SIBJICHUSAMU;



OTIBITHI, WILTIOCTPUPYIOIINE TPU3HAKY MPOTEKAHUS XUMUYECKIX PEAKITHIA;

U3Yy4YEHHE CIIOCOOOB pa3zesieHusl CMeceii;

MOJTy4YeHHE KUCIIOPO/ia ¥ U3YUYEHHUE €TO CBOWCTB;

MOJIy4eHHE BOJIOPOJa U U3YUYECHUE €r0 CBOMCTB;

MOJTyYeHHE YTIIEKUCIIOTO ra3a U U3y4eHUE €ro CBOWCTB;

MOJIy4eHHE aMMHaKa U U3y4eHHe ero CBOMCTB;

MIPUTOTOBIICHHE PACTBOPOB C OIPEICIIEHHON MacCOBOM J0JIel PACTBOPEHHOTO BEIIECTBA;

HCCIIeIOBaHKE U ONMKMCAHNE CBOMCTB HEOPraHMUYECKMX BEUIECTB PA3INYHbIX KJIACCOB;

MPUMEHCHHE WHAMKATOPOB (JlakMyca, MeTwiopamka u (eHondranenna) s
oTpeziesieHus: XapaKkTepa Cpelibl B pacTBOpaxX KUCIIOT U LIEJIOUeH;

M3YYCHHE B3aMMOJICHCTBUS KUCIIOT C METAJUTAMU, OKCHIAMHA METAJIOB, PACTBOPUMBIMH U
HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMHU;

MOJIy4eHHE HEPACTBOPUMBIX OCHOBAHHUI;

BBITECHEHHE OJIHOTO MeTaJula APYTUM U3 pacTBOpa COJIH;

uccienoBanre aM()OTEPHBIX CBONCTB THIPOKCHIOB aTFOMUHUS U IIHHKA;

pellleHne SKCIEPUMEHTANbHBIX 3a1ad 1mo TemMe «OCHOBHBIE KJIacChl HEOPTaHUYECKUX
COCIUHCHHID;

pelIeHre YKCIEPUMEHTATBHBIX 33/1a4 10 TeMe «IJIEKTPOIUTHUYECKAs AUCCOLIUALIH,

pelIeHrne OSKCICPUMEHTAIBHBIX 3a7ad 1Mo TeMe «BakHedmme HeMeTamibl W UX
COCTMHEHUSY;

pelIeHne DJKCIEPUMEHTAIBHBIX 3aJad 1o TeMme «BaxkHedmme MeTamisl W UX
COCTMHEHUSY;

XUMHYECKHE OSKCICPUMEHTBI, WJUTFOCTPUPYIONIUE TPHU3HAKA TPOTCKAHMS PEaAKIIHiA
MOHHOTO OOMEHa;

KaueCTBEHHBIC PEAKIIMH HA MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX MOHBI:

xjopua-, OpoMua-, uomua-, cynbdar-, Qocpar-, KapOoHAT-, CHIMKAT-AHUOHBI,
TUAPOKCHUI-UOHBI, KATUOHBI aMMOHMSI, MarHus, Kajbllvs, aJIOMUHUA, Kene3a (2+) u xenesa
(3+), menu (2+), nuHKa;

YMEHHE TPEJCTABISITh PEe3yabTaThl dKCIIEPUMEHTa B (OPME BBIBOJIOB, JTOKA3aTEIbCTB,
rpaduKoB U TaOIUI] U BBISBISATH IMIHPUIECKUE 3aKOHOMEPHOCTH;

* BJIQJICHHE TpaBWJIaMH O€30MacHOr0 OOpalleHHs C BEIIECTBAMU, HCIIOIb3YEMBIMHU B
MOBCE/IHEBHON JKM3HM, a TakKe MpaBWUIaMHU TOBEICHHUS B IENAX COEpexeHHs 3J0pPOBbS U
OKPY’KaloIed TMPUPOJHON Cpellbl; TMOHMMaHWE Bpena (OMacHOCTH) BO3JEHCTBHUS HAa JKUBBIC
OpPTaHU3MBbI OMPECIICHHBIX BEIIECTB, a TaKXKe CIIOCOOOB YMEHBINIEHUS M MPEIOTBPALLICHUS HX
BPEIHOTO BO3JCHCTBHS, MOHUMAHHWE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOAOB I OpraHW3Ma
YeNOBEKa;

* BJIAJICHUE OCHOBAMH XHMHYECKOW TPaAMOTHOCTH, BKJIFOYAONICH yMEHHE IMPaBUIBHO
HCIIONIb30BaTh M3YYCHHBIE BEIECTBA M MaTepuanbl (B TOM 4YHCIE, MUHEpalIbHBIE yI0OpeHUs,
METAJTBI U CIUIABBI, MPOAYKTHI MEePEepadOTKH MPUPOIHBIX UCTOYHHKOB YTIIEBOAOPOJIOB (YTJIs,
MPUPOJHOTO raza, HeTH) B OBITY, CEILCKOM XO3SCTBE, Ha MPOU3BOJICTBE; YMEHHUE TIPUBOIUTH
MIPUMEPHI MTPABUIIBHOTO UCTIOIB30BAHUS N3YUECHHBIX BEIIECTB U MaTePUAJIOB;

* YMEHHE YCTaHABIMBATh CBSI3M MEXKAY peaabHO HAONI0AaeMbIMH XUMHUYECKUMU
SBIICHUSIMHA ¥ TIPOIIECCAMH, MPOHMCXOIANUMH B MaKpO- W MHUKPOMHpPE, OOBSICHATH MPHUHUHBI
MHOT000pa3usl BEIIECTB; YMEHHUE WHTETPHUPOBATh XUMHUYECKHE 3HAHHUS CO 3HAHUSIMH JPYTUX
YUeOHBIX TPEIMETOB C TTIOMOIIIBIO TIe/1arora;

* TpejcTaBleHne 0 cdepax MpodhecCHOHATBFHON NEeATENbHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JOCTH)KCHHUSIX XUMHYCCKOH HAyKH; HATHIUE
ombiTa pabOThl C Pa3NUYHBIMH HMCTOYHHUKAMH HHQPOPMAIMH MO XUMUU (HAYYHOMOMYIsSpHAas
JUTEpaTypa, CIOBapH, CIPABOYHUKH, MHTEPHET-PECYPCHI) C OMOPOW Ha AJTOPHTM: yMEHHE
OOBEKTUBHO OIICHHBATh WH(POPMAIUIO O BEIIECTBAX, WX MPEBPAMICHUSAX H MPAKTHUYECCKOM
MPUMEHEHUU.

TpeOoBaHMsl K NpeIMETHBIM Pe3yJIbTATAM OCBOCHUS Y4eOHOI0 nmpeaMera « XuMHUs»,
pacnpeieieHHbIe N0 T0AaM 00y4eHust



Pesynprathl o rogam (GpopMyaupyroTcs MO NPUHIMITY A0O0ABICHHUS HOBBIX PE3YJIbTATOB
OT TOAa K IOy, Y’K€ Ha3BaHHBIC B NPEIBIAYIIUX IOfax MO3HULHHU, KaK MPaBUIIO, TOCIOBHO HE
MOBTOPSIIOTCS, HO YYUTBIBAIOTCA (PE3YJIbTAaThl OUYEPETHOTO T0Aa MO YMOJYAHHMIO BKIIIOYAIOT
pe3yabTaThl IPEAbIIYIINX JIET).

8 KIIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSTHI: aTOM, MOJIEKYJa, XUMHUYECKHUI
3JIEMEHT, MPOCTOE BEIIECTBO, CJOYKHOE BEIIECTBO, CMeCh (OIHOPOAHAsE WU HEOAHOPOIHA),
BaJICHTHOCTh, OTHOCUTEJIbHAsI aTOMHAsi U MOJIEKYJIsIpHAs mMacca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJIIpHasl Macca, MaccoBas JI0JiI XUMUYECKOTO 3JIeMEHTa B COEIMHEHUU, MOJSPHBIA 00BEM,
OKCHJI, KHMCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPUIATEIBHOCTBI) , CTEIEHb OKHUCIICHHS,
XUMHUYECKasl peakius, Kiaccuukanus peakiuil: peakiuy COeIUHEHHs, peaKlIui Pa3ioKeHuUs,
peaKIuu 3aMeIIeHUs, peakiuu 00MeHa, 9K30- U DHJIOTEPMUUECCKUE PEAKIUH; TEIUIOBOU ekt
peakiuu; SApO aroma, OJJIEKTPOHHBIA CIIOM aroma, aTOMHas OpOUTallb, paguyc aToMa,
XUMHUYECKas CBS3b, MOJSIPHAS M HEMOJISIPHAsT KOBAJIEHTHAs CBA3b, MOHHASA CBSA3b, UOH, KATHOH,
AHUOH, PACTBOP, MAaCCOBAs JI0JIS BEIECTBA (MIPOLIEHTHAsI KOHIICHTPAIUs1) B PACTBOPE;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATHH (CM. 1. 1) U MIPUMEHSTH
3TU MOHATHUS IIPU ONUCAHUM BEIIECTB U UX MIPEBPAICHUII;

WCIIOJIb30BAaTh XMMUYECKYK) CHMBOJIMKY JIJII  COCTaBJICHHS (OpPMYJI  BEIICCTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEaKIUi, 3JIeKTPOHHOr0 OanaHca;

OMpENEATh BAJIGHTHOCTh ATOMOB JJIEMEHTOB B OWHApHBIX COCIWHEHHUSX; CTEICHb
OKHUCJICHUS DJIEMEHTOB B OWHApHBIX COCIUWHEHHUSX C OMOpPOW Ha OMpeAeNieHUs, B TOM YHUCIe
CTPYKTYPUPOBAHHBIC, MPUHAIICKHOCTh BEUIECTB K OMPEACTEHHOMY KJIacCy COCIUHEHUU I10
dbopMynaM; BUJ XUMUYECKOU CBSI3U (KOBaJICHTHAsI U MOHHAs) B HEOPTAHUYECKUX COSAMHEHUSIX;

MMETh MPEACTaBICHUE O CHUCTEME XMMUYECKHX 3HAHHWM, YMETh C TOMOIIBIO YUYUTENs
MPUMEHATHh CUCTEMY XMMUUYECKUX 3HAHWM, JUIsl YCTAHOBJIEHUS! B3AUMOCBS3H MEXK]Y U3yUYE€HHBIM
MaTepuaJioM M TIpH TIOJyYCHHH HOBBIX 3HAHUHN, a Takke Npu paboTe C HCTOYHUKAMU
xumudeckor uHopmarmu. OpUEeHTHPOBATHCS B MOHITHUSX U ONEPUPOBATH UMU Ha 0a30BOM
YpOBHE, IPUMEHSAThH MPHU BHITIOJIHEHUH YIEOHBIX 3aJJaHUN U PEIICHUH PACUETHBIX 3aJ1a4 C OMOPO
Ha aNTOpPUTM Y4YEOHBIX JCHCTBHI W3YYEHHBIE 3aKOHBI U TEOPHH: 3aKOH COXPAHEHUS MAacChl,
[Tepuonnueckuit 3akon J[.M. MenaeneeBa, 3aKOH TOCTOSHCTBAa COCTaBa, 3aKOH ABOTrajpo;
aTOMHO-MOJIeKyJsipHast Teopus. COOTHOCHTH 0003HAUYEHHS, KOTOpbIE HMEIOTCS B TabmuIe
«llepnogmueckas cucrema xumudeckux siemeHToB [l WM. MengeneeBa» ¢ YHUCIOBBIMH
XapaKTepUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsij sjpa, oOiiee
YHUCJIO AJIEKTPOHOB U pacpeiesieHHue UX 10 JIEKTPOHHBIM CJI0SIM);

KIacCU(UIIUPOBATh XMMHUECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIIeCTBA; XUMHUYECKHE
peakiuu (1Mo YMCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO TETUIOBOMY d(dekTy, mo
M3MEHEHUIO CTENICHU OKUCIICHHSI XUMUYECKHIX DJIEMEHTOB) C OMOPOI HAa CXEMBIL;

XapaKTepU30BaTh (OMHUCHIBATH) OOIIHME XUMHUYECKHE CBOWCTBA BEIICCTB Pa3TUIHBIX
KJIACCOB, MOATBEPK/asi OMUCAHUE MPUMEpPAMU MOJEKYJISPHBIX YpPaBHEHUU COOTBETCTBYIOLIUX
XUMHUYECKHUX PEAKIUN C OMOPO Ha CXEMBI; MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTHU
OT UX COCTaBa M CTPOEHHUS; BOZMOXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAILICHUM B Pa3TUUHBIX
YCIIOBHSIX MOCTIE TIPEIBAPUTEITHLHOTO 00CYKICHHS C IIe1arorom;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEUIECTB;

MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTa 10 (hOpMYyJie COCTUHECHHS;

MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOM
pEaKIMu C OMOPON Ha aTOPUTM;

MPUMEHATh OCHOBHBIE OIEpPALMA MBICIUTEIBLHON JEATEIbHOCTH — aHaJU3 U CHUHTE3,
cpaBHEHHE, 0000IeHNe, CHCTeMAaTH3allus, KiIacCHU(UKAIUs, BBISBICHHE NMPUYMHHBI U Jajiee
KypcUBOM 0003HAYarOTCs TUIAHUPYEMbIC MPEIMETHBIE PE3yJIbTaThl, KOTOPHIE MOTYT OBIThH
MOTEHITUAIBHO JTOCTUTHYTHI oOydatomumcs ¢ 3I1P, HO He ABIsAIOTCS 00s3aTEIbHBIMU

CJIIEACTBEHHBIX CBS3EM — I U3YUEHUs CBOMCTB BEUIECTB U XUMUYECKUX PEAKLIUA;

€CTECTBEHHOHAy4YHbI€ METOJIbl MO3HAHUS — HAOIIOJEHUE, U3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaJIbHbIN U MBICIICHHBIN ) TIOJT PYKOBOJICTBOM I1€/1arora;



ClleZIoBaTh  MpaBWJIaM  TOJIb30BaHUS XMMHUYECKOH mocymnoil u  1abopaTOpHBIM
o0opynoBaHueM, a Takke IMpaBuiaM oOpallleHuss C BEIIeCTBaMU B COOTBETCTBUU C
HHCTPYKIUSAMU 110 BBIIOJIHCHUIO na60paT0pHHx XUMHUYCCKUX OIIBITOB IO IIOJYYCHHUIO U
coOupaHHIO ra3000pa3HBIX BEIIECTB (BOAOPOJA U KHUCIOPOZA), MPUTOTOBIECHUIO PACTBOPOB C
OnpeAeNEHHON MacCOBOM J10JIEl PAaCTBOPEHHOIO BEILIECTBA;

IUIAHUPOBATh U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB
HIeJI0Yeid M KHUCIOT C TIOMOIIBI0 MHIUKATOPOB (JakMyc, (heHondTaaerH, METHIOPAHK U JIp.),
MOJTBEPXKJIAIOIIUX KAaueCTBEHHBIM COCTaB HEOPTaHUYECKUX BEIIECTB (KaUECTBEHHBIE PEAKIUU
Ha MOHBI) MIO/I PYKOBOJICTBOM I1€/1arora.

9 KIIACC

PacKpbIBaTh CMBIC]I OCHOBHBIX XUMHUUYECKHUX MMOHSATUI:

XUMUYECKUHM DIIEMEHT, aTOM, MOJIEKYJa, HMOH, KaTUOH, aHHUOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEUIECTBO, BAJICHTHOCTD, AJIEKTPOOTPULIATENIbHOCTD, CTENIEHb OKUCICHUS, XUMUYECKas
peaKuus, XUMHUYECKas CBS3b, TEIIOBOM 3PPEKT peakinu,M0Jb, MOJIIPHBIA 00BEM, pacTBOpP;

3JEKTPOJIUTHI, HEIIEKTPOJUTHI, ANEKTPOJUTUUYECKAs AUCCOLMALMSA, PEAKLMUM HOHHOTO
oOMeHa, KaTalu3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHMblE M HEOOpaTHMBIE pEaKIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU, OKHUCIHUTENIb, BOCCTAHOBUTEIb, OKHUCICHHE U
BOCCTaHOBJICHHE, aJUIOTPONHs, aM(POTEPHOCTh, XHWMHYECKas CBS3b (KOBAJCHTHAs, HOHHAs,
MeTaJIJIN4ecKasi), KpUCTaJUTNUecKas peméTka, KOppo3usi METAIJIOB, CIUIABbI;

CKOPOCTb XHMMHUYECKOM peakuuu, mnpeaenpbHo jomyctumas KoHueHtpauus (ILK)
BEILIECTBA;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATHH (CM. 1. 1) U MIPUMEHSTH
3TU MOHATHUS IIPU ONUCAHUM BEIIECTB U UX MIPEBPAILCHUII;

UCTIONB30BAaTh 3HAKW W CHUMBOJBI JUIS (HUKCAlMM Pe3ylIbTaTOB HAOIIOIECHUH,
coctaBneHUs (popMys BEUIECTB U YPaBHEHMM XUMUYECKUX PEAKIIMM, 3aMUCH JaHHBIX YCIOBHIA
3a/1a4.

Hcnons3oBaTh 00O03HaueHus, umerommecs B [lepuoanueckoit cucremMe u Tadiuie
pacTBOPUMOCTH KUCJIOT, OCHOBAHUH U COJIEN B BOJIE JJISl BHITIOJTHEHHUS 33/ IaHUM.

ONpEeJENATh BAJICHTHOCTh U CTENEHb OKUCICHHUS XUMUYECKUX 3JIEMEHTOB B COCIMHEHMSIX
Pa3JIMYHOTO COCTABA; NPHUHAJIECKHOCTh BEUIECTB K ONPENEIEHHOMY KJAacCy COEAVMHEHUN C
OIIOPOY Ha OIPEJIEIICHUS], B TOM YUCIIE CTPYKTYPUPOBAHHBIE;

BHUJIBI XMMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAS, METAJUTMYECKAsi) B HEOPTaHUYECKUX
COETMHEHUSX; 3aps]l MOHA IO XUMHUYECKO opMyIie;

XapakTep Cpeabl B BOJHBIX pacTBOpax KHUCIOT M IIEJIOYEH, THUIl KPHUCTAIIIMYECKOMN
PELETKU KOHKPETHOIO BEIIECTBA;

packpsiBaTh cMbica [leprnonnueckoro 3akona (.M. MeHneneeBa u 1EMOHCTPUPOBATH €0
MOHMMAaHUE: OIMKCHIBATh M XapaKTepu3oBaTh TaOmmuHyr (opmy I[lepuogmdeckoil crcTeMbl
XUMHUYECKHMX 3JIEMEHTOB: paziinyaTh MOHATUS «TJIaBHas moArpymnmna (A-rpynmna)» u «noOouHas
noarpynmna (b-rpynma)y», Mansie u 60bIINe TEPUOIbI;

COOTHOCHUTH 0003HAYEHUs, KOTOPhIE UMEIOTCS B MEPUOANYECKON TabiIuIe, ¢ YNCIOBBIMU
XapaKTePUCTUKAMU CTPOCHHS aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB M 3apsij sipa, odiiee
YHCIIO 3JIEKTPOHOB M PaCHpeIesIeHNE UX 0 3JIEKTPOHHBIM CII0SIM);

O0BSACHATH O0IITHEe 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKHX JIEMEHTOB M HX
COEIMHEHUH B MpeJiesiax MAJIbIX IEPUOOB U IIaBHBIX MOJATPYII C YYETOM CTPOCHHS UX aTOMOB;
KIIACCU(UIIUPOBATH XUMUYECKUE DTIEMEHTHI; HEOPTaHMUECKUE BEIIECTBA;

XUMUYECKHE peaknuu (M0 YUCITYy W COCTaBY Yy4YaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO
TerIoBoMy 3(h(}eKTy, o U3MEHEHHUIO CTETIeHEH OKUCIICHUS XMMHUYECKUX DJIEMEHTOB) C OMOPOM
Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATE) OOIINE U CTICHHU(PUIESCKHE XMMIUYECKIE CBONCTBA BEIIESCTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIAsl ONMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN C OIIOPOM HA CXEMBI;

COCTaBJIATh YPABHEHHUS JIEKTPOJIUTHYECKON TUCCOLIMALIMU KUCTIOT, IIeJIOYEN U COJIEH;

TIOJTHBIC M COKpAIIEHHBIC YPaBHEHUS peaKLMii HOHHOTO OOMEHa;



ypaBHEHUS PEaKIHii, MOATBEPKIAIONINX CYIIECTBOBAHUE TCHETUYECKOW CBSI3U MEKIY
BEIIECTBAMH Pa3INYHbIX KJIACCOB;

pacKphIBaTh CYIIHOCTh OKHCJIMTEIHHO-BOCCTAHOBUTEBHBIX PEAKIMHA ITOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

MIPOTHO3MPOBATHCBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHUS, BO3MOXXHOCTHU
MPOTEKAaHUs XMMHUECKUX MPEBpaIlleHUi T0CTe MPeABAPUTEIHHOIO 00CYKIEHUS C IeJaroroM;

BBIUHCIISTH OTHOCUTEIHHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB;

MacCOBYIO JIOJI0 XMMHYECKOI'0 3JIEMEHTa M0 (OpMyJie COeTMHEHUS;

MAacCOBYIO JIOJIFO BEIIECTBA B PAcTBOPE; MPOBOJUTH PACUETHI IO ypPaBHEHUIO
XUMHYECKON peaKIMK C OTIOPO Ha aliTOPHUTM;

CIIEIOBATHIIPABUJIAM  TIOJIB30BAaHUS ~ XUMHUYECKOW TOCyIoH ¥ J1abOpaTopHBIM
o0opynoBaHueM, a Takke IMpaBWiIaM oOOpalleHusi C BElIeCTBAMU B COOTBETCTBUU C
WHCTPYKIMSMH IO BBIIIOJIHEHUIO Ja0OPAaTOPHBIX XUMHYECKHX OIBITOB IO TIONYYCHHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);

MIPOBOMTH PEAKIIUH, IOATBEPKTAIOIINE KAYSCCTBEHHBINA COCTAB PA3IMYHBIX BEIICCTB:

pacrmo3HaBaTh ONBITHBIM MYTEM XJIOpUI- OpoMui-, HoauA-, KapOoHart-, d¢ocdart-,
CWJIHKAT-, CylIb(aT-, THIPOKCHI-UOHBI, KAaTHOHBI aMMOHHSI W HWOHBI HM3yYCHHBIX METaJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

MPUMCHSTh OCHOBHBIC OICPAIIMH MBICIUTEILHOW JCATCILHOCTH — aHAlUu3 W CHHTE3,
cpaBHEeHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BbISIBICHUE TPUUYUHHO-CIIEICTBEHHBIX CBSA3CH — s
M3YYEHUS CBOKMCTB BEILIECTB U XUMUUYECKUX PEAKIIMIL;

€CTECTBEHHO-HAYYHbIE METOJIbI MO3HAHUS — HAOIIOJIEHUE, U3MEPEHHE, MOJCIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBI).

Oo0pa3zoBarenbHbie pecypcebl cetn MHTEpHET:
http://www.dutum.narod.ru/element/elem00.htm (Pacckasbr 06 snemeHTax)
http://www.hemi.nsu.ru/ (OcHOBBI XUMUH. DIEKTPOHHBIN YUEOHUK)
http://www.himhelp.ru/ (IToaubi Kype XMMKRN)

http://chemi.org.ru/ (YueOHUK XuMKH)

http://home.uic.tula.ru/~zanchem/ (3anumarenpHas XuMus)

http://hemi.wallst.ru/ (Xumus. O0pa3oBaTenpHbIi CAUT UL IIKOJHHUKOB)
http://chemistry.narod.ru/ (Mup xumun)

http://www.alhimikov.net/ (IToneznas nadGopMalns 110 XUMHUH)

http://www.alhimik.ru/ (AJIXUMUK)

http://www.xumuk.ru/ (XuMuK.ru - caliT 0 Xumun)

http://www.chemistry.ru (Xumus 8 OTKpPBITOM KOJUTEIKE)

http://webelements.narod.ru (WebElements: oHiaitH-ClipaBOYHUK XUMHYECKHUX JIEMEHTOB)
http://experiment.edu.ru (Komnekuus «EcTecTBeHHOHAYUHBIE SKCIIEPUMEHTBI»: XUMHUS )
http://school-sector.relarn.ru/nsm/ (Xumust 1uist BceX: WLTFOCTPUPOBAHHBIC MaTEPHAIIBI IO
0011Ie#, OpraHM4YecKOi U HEOPraHMYECKOH XUMHUH )

http://schoolchemistry.by.ru (IllkonbHast xumus )

www.ximicat.com/info.ru (OkucIUTeTLHO-BOCCTAHOBUTEIILHBIC PEAKITUH )



http://www.y10k.ru/tools/sites/redirect.php?ID=663943
http://www.y10k.ru/tools/sites/redirect.php?ID=663943
http://www.y10k.ru/tools/sites/redirect.php?ID=663790
http://www.y10k.ru/tools/sites/redirect.php?ID=663790
http://www.y10k.ru/tools/sites/redirect.php?ID=663994
http://www.y10k.ru/tools/sites/redirect.php?ID=663994
http://www.y10k.ru/tools/sites/redirect.php?ID=663377
http://www.y10k.ru/tools/sites/redirect.php?ID=663377
http://www.y10k.ru/tools/sites/redirect.php?ID=663267
http://www.y10k.ru/tools/sites/redirect.php?ID=663267
http://www.y10k.ru/tools/sites/redirect.php?ID=573769
http://www.y10k.ru/tools/sites/redirect.php?ID=573769
http://www.y10k.ru/tools/sites/redirect.php?ID=435228
http://www.y10k.ru/tools/sites/redirect.php?ID=435228
http://www.y10k.ru/tools/sites/redirect.php?ID=273735
http://www.y10k.ru/tools/sites/redirect.php?ID=273735
http://www.y10k.ru/tools/sites/redirect.php?ID=273734
http://www.y10k.ru/tools/sites/redirect.php?ID=273734
http://www.y10k.ru/tools/sites/redirect.php?ID=273730
http://www.y10k.ru/tools/sites/redirect.php?ID=273730
http://www.chemistry.ru/
http://webelements.narod.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://schoolchemistry.by.ru/
http://www.ximicat.com/info.ru

HOPMbI OHEHUBAHUSA

OuennBaHue pe3yJbTaTOB 00y4eHH s 10 XUMUM

OueHuBaHue yCTHOTO OTBETA

OueHka «5»:

- OTBET IIOJIHBIM U IIPaBUIIbHBIM HA OCHOBAaHUU U3YYCHHBIX TEOPHIA;

- Marepual  M3J0XKEH B  ONpPEIEJICHHOM JIOTMYECKOHW  IOCIIe0BATeIbHOCTH,
JTUTEPATYPHBIM SI3BIKOM;

- OTBET CaMOCTOSATEIbHBIM.

Ouenka «4»:

- OTBET IOJIHBIN U NPaBUJIbHBIN HA CHOBAaHUH U3yYCHHBIX TEOPUIA;

- Marepuay HU3JI0KEH B OMNPEIETCHHON JOTHYECKOW MOCIEI0BATEIbHOCTH, MPH 3TOM
JIOTIYILIEHBI JIBe-TPU HECYIIECTBEHHBIE OIIMOKHU, UCTIPABICHHBIE IO TPEOO BAaHUIO YUUTEIIS.

Ouenka «3»:

- OTBET MOJHBIN, HO MPU STOM JOMYIIEHA CYIIECTBEHHAs! OIIMOKA MM OTBET HEMOJIHBIMH,
HECBSI3HBIM.

OrueHKka «2»:

- TpU OTBETE OOHAPYKEHO HEMOHMMAaHHUE YYaIIMMCS OCHOBHOT'O COZAEp KaHMs Y4EOHOTO
MaTepuaia WId JOMYIICHbI CYIIECTBEHHbIC OMUOKH, KOTOpBIE y4a IIMICS HE MOXKET UCIPABUTH
MIPU HABOSIIMX BOIIPOCAX YYUTENsS, OTCYTCTBUE OTBETA.

4.6.2. OueHka dKCIePUMEHTAJBHBIX YMeHMii

- OnieHKa cTaBUTCS HA OCHOBAHHUM HAOJIOICHUS 32 YUATUMUCS U MMCbMEHHOTO OTUYETa 3a
paborty.

Orenka «5»:

- paboTa BHINIOJHEHA MOJHOCTHIO U MPABWIBHO, ClEJaHbl MPaBUJIbHBIE HAOMIOECHUS U
BEIBO/IBI,

- DKCHEPUMEHT OCYIIECTBJICH MO IUIaHy C y4E€TOM TEXHUKH O€30MacHOCTH U IPaBUII
paboTHI ¢ BEIIECTBAMU U 000PYI0BAHUEM;

- TIPOSIBJICHBI OPTaHU3AlMOHHO-TPYAOBBIE YMEHHS, TIOIEPKUBAIOTCS YUCTOTA paboyero
MecCTa U TOPSAJIOK (Ha CTOJIe, SKOHOMHO MCTIOJIb3YIOTCS PEaKTHBBI).

OueHka «4»:

- paboTa BBITMIOJHEHA MPABUIILHO, CHACJIaHbI MPaBUJIbHBIC HAOJIOJCHHUS U BBIBOJBI, HO
MIPU 9TOM SKCIIEPUMEHT MPOBEJICH HE MOJHOCTHIO WUJIH JIOMYIICHBI HECYIIECTBEHHBIE OLTMOKHU B
paboTe ¢ BelecTBaMu U 000py1I0BaHUEM.

Ouenka «3»:

- paboTa BBIMOJHEHA TMPABWIHBHO HE MEHEe 4YeM HAroJOBUHY WM JIOMYIIEHA
CyIIIECTBEHHas] OmMOKa B XOJIe¢ IKCHEPUMEHTa B OOBSCHEHHH, B OQOpMIIEHWU pabOTH, B
cOOIOZICHUH TIPaBUJ TEXHUKU O€30IacCHOCTH Ha paboTe ¢ BelleCTBaMU U 000OpPYHIOBaHUEM,
KOTOpasi UCTIPABISETCS MO TPEOOBAHUIO YUHUTETIS.

OneHKa «2»:

- JomymieHbl nBe (U Ooree) CYIIECTBEHHbIE OIIMOKM B XOJAE: OKCIIEPUMEHTa, B
00bscHeHNH, B OhOpMIICHHH PAOOTHI, B COOJIOJCHWM TIPABWJI TEXHHUKU O€3 OMACHOCTH TP
paboTe c BemecTBaMu U 00OpPYTOBAaHUEM, KOTOPBIE yUaIHICS HE MOXET UCIPABUThH JIaXke 1O
TpeOOBaHUIO YUUTEIS;

- paboTa He BBHIMOJIHEHA, y YYalerocsi OTCYTCTBYET dKCIIEPUMEHTAIbHBIE YMEHHUS.

4.6.3. Ouenka ymeHu#l peliaTh pacyeTHbIe 3aJa4u

Ouenka «5»:

- B JIOTUYECKOM PACCYXKJICHUH U PEIICHUH HET OITMOOK, 3ajava perieHa paiuoHaIbHbIM
CII0COO0OM;

OneHka «4»:

- B JIOTUYECKOM pACCYKJEHUU U PEIICHHUS HET CYIIECTBEHHBIX OIMMOOK, HO 3ajaya
pellieHa HepalMOHAIbHBIM CIIOCOOOM, WJIM JOMYyIIEHO He Oojiee JABYX HECYIIECTBEHHBIX
OIINOOK.

OneHka «3»:

- B JIOTUYECKOM PACCYKICHHH HET CYNIECTBEHHBIX OITMOOK, HO JIOMYIIIECHA CYIECTBEHHAS
omunOKa B MaTeMaTUYECKUX pacyeTax.



Ouenka «2»:

- IMEETCs CYIIECTBEHHBIC ONIMOKU B JIOTHYECKOM PACCY)KJICHHH U B PEIICHHH.

- OTCYTCTBHE OTBETA Ha 3a/IaHUE.

4.6.4. OueHka NMUCbMEHHBIX KOHTPOJIbHBIX PadoT

Ouenka «5»:

- OTBET IMOJIHBIA U TPAaBWIbHBIA, BO3MO)KHA HECYILIECTBCHHAs! OITHOKA.

Ouenka «4»:

- OTBET HETIOJIHBIA WK JOMYIICHO He 00Jiee IBYX HECYIECTBCHHBIX OIITHOOK.

Ouenka «3»:

- paboTa BHINOJIHEHA HE MEHEE YeM HAIOJIOBHHY, IOIYIIEHA OJIHA CYIICCTBEH Has
OmMOKa U MPHU ITOM JIBE-TPH HECYIIIECTBEHHBIE.

OneHKa «2»:

- paboTa BBIIOJIHEHA MEHBIIE YEM HAMOJOBUHY WU COJEPKUT HECKOIBKO
CYIIIECTBEHHBIX OIUOOK.

- paboTa He BHITIOJIHEHA.

[Ipu oleHKe BBIMOJHEHUS] TUCHMEHHOM KOHTPOJIBHOM PabOThl HEOOXOJUMO YYHUTHIBATH
TpeOoBaHuUs eMHOTO OporpadhuIeckoro peKuma.
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