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NHOsACHUTEJIBHAS 3AIIMCKA

[lporpamMa 1Mo XMMHH Ha YpPOBHE CpemHEro obmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-@3 «O6 obpazoBannu B Poccuiickoit denepanum»,
TpeOOBaHMI K pe3yibTaraM OCBOECHHUS (emepanbHON 00pa30BaTENBHON MPOrpaMMbI CPEAHEro OOIIero
obpazoBanust (POII COO), mpencraBneHHblx B DepepadbHOM TOCYAapCTBEHHOM 00pa3oBaTeILHOM
craugapre COO, c¢ yuérom KoHienmmu mpenojfaBands ydeOHOro mpeaMera «XUMHS» B
oOpa3oBaTenbHbIX opraHusanusax Poccuiickoit denepanuu, pealnsyromX OCHOBHbIE 00pa30BaTelIbHbIC
IIPOrpaMMBbl, U OCHOBHBIX NOJIOKeHUH «CTparernn pa3Butus Bocnutanus B Poccuiickoit denepanm Ha
nepuon a0 2025 rona» (Pacnopsbxenue IIpaButenscrea PO or 29.05. 2015 Ne 996 - p.).

OCHOBY TMOIXO/OB K pa3pabOTKe MporpaMMbl MO XHMHH, K OIpeIesieHrnto oOliel crpareruu
00y4eHHsl, BOCOUTAHHS ¥ PAa3BUTHS O0yUAIOIIMXCS CPeACTBaMU ydeOHOoro npeamera « Xumus» g 10-11
KJaccoB Ha 0a30BOM YypOBHE COCTaBHIIM KOHIENTyanbHble monoxkeHuss @OIroOC COO o
B3aMMOOOYCJIOBIICHHOCTH 1IeJied, COAEp)KaHWs, pPEe3yJIbTaTOB OOY4YEeHHS M TpeOOBaHMH K YpPOBHIO
IMOATrOTOBKHU BBIITYCKHHKOB.

Xumuueckoe 00pa3oBaHUE, IMOy4aeMOe BBITYCKHHKaMHU 0011e00pa30BaTesIbHON OpraHu3aluH,
SIBJISIETCS HEOTHEMJIEMOM YacThi0 UX 00pa30BaHHOCTH. OHO CIYXHT 3aBEPILAIOIIMM 3TAallOM pean3alnuu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOUEBBIX LIEHHOCTEH, NMPUCYIIUX IEJIOCTHON cucTeme
XMUMUYECKOro o0pa3oBaHHs. OTHM IIEHHOCTH KacaloTCsl IO3HAHMSA 3aKOHOB IPUPOIBI, (hopMHpOBaHUS
MHUPOBO33peHHs M OO0LIel KyJIbTyphl YEJIOBEKa, a TaKKe HKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHUS K
CBOEMY 3I0pOBBIO M MHpUPOIHOH cpene. Peamusyercs xumuueckoe oOpa3oBaHHME OOydaroIIUXCS Ha
YPOBHE CpeaHero oOIero o0pa3oBaHMs CpPEACTBAMM y4eOHOro mpeamera «XUMHSD), COIEpKaHHE H
MIOCTPOEHNE KOTOPOTO OIpPEAENCHBl B MPOrpaMMe MO XUMHU C YYETOM CHeUU(PUKH HAYKH XUMHH, €€
3HAU€HMs B IO3HAHUM IIPUPOJIBI U B MAaTEPHATIbHOM JKU3HM OOINECTBA, @ TaKXkKe C YUETOM OOLIMX Lesel u
MPUHIIUIIOB, XapaKTEePU3YIOIMNX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro oOIIero oopa3oBaHUS B
Poccutickoii denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK WIPaeT OcoOyi0 poib B COBPEMEHHOMN
UMBIJIM3AIMHA, B CO3JaHMM HOBOW 0a3bl MaTepHwaibHOW KynbTypbl. OHa BHOCHT CBOW BKIaJg B
(dopMupoBaHHE PAMOHAIBHOIO HAYYHOTO MBIIUICHHS, B CO3IAaHHME IEJOCTHOIO IPEACTABICHUS 00
OKpYXXarollleM MHUPE KaK O eJMHCTBE MPUPOABI M YeJIOBEKa, KOTOpoe (OPMHUPYETCS B XUMHU Ha OCHOBE
[IOHMMAaHHMSI BEIIECTBEHHOTO COCTaBa OKPY)KAIOILEr0 MUPA, OCO3HAHHUS B3aUMOCBSI3H MEXKIYy CTPOCHHUEM
BEILECTB, UX CBOMCTBAMU M BO3MOKHBIMH O0JIACTSIMUA IPUMEHEHHUSL.

Tecno B3aHMO)IeI71CTBy9[ C ApyruMHU CCTCCTBCHHBIMU HAayKaMH, XUMHUA CTajia HEOTHEMIIEMOM
4acTbI0 MHUPOBOM KYJIBTYPHI, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO TpPYyJa M JKU3HH Ka)XJOro dJieHa
obmrectBa. CoBpeMeHHasi XMMHS KaKk HayKa CO3WIaTeNbHas, Kak Hayka BBICOKUX TEXHOJOTHU HalrpaBlieHa
Ha pelleHre rno0aIbHbIX TPo0JIeM YCTOMYMBOrO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBON, SHEPreTUIECKO,
MUIIEBOM, IKOJIOTUIECKOM 0€30IaCHOCTH U OXPaHbI 3I0POBbSI.

B cootBercTBHM ¢ O0MIMMH LENSAMHU U MPUHIUIIAMU CPEJHErO 00Iero o0pa3oBaHusl COAEpKaHNe
npeamera « Xumusp» (10-11 xnaccel, 0a30BbIf ypOBEHb H3y4€HUS) OPUEHTHPOBAHO PEUMYILIECTBEHHO Ha
OONIEKYJIETYPHYIO TIOJITOTOBKY OOYYarOmMXCcsl, HEOOXOAMMYIO UM JUIS BBIPAOOTKH MHPOBO33PEHUYECKUX
OPHEHTUPOB, YCIICIIHOTO BKIIOYEHHUS B JKU3HB COLMYMa, MPOAOIDKEHUS OOpa30BaHUSI B Pa3IHMUYHBIX
005acTAX, He CBA3AHHBIX HETIOCPEACTBEHHO C XUMHUEH.

COCTaBISIOMMMH TIpeMETa « XUMHsD» SBIIAIOTCS 0a30Bble Kypchl — «OpraHuueckas XUMHsD U
«O0m1as 1 HeopraHM4Yeckasi XUMHUsD), OCHOBHBIM KOMIIOHEHTOM COZICPKaHHsI KOTOPBIX SIBJISIFOTCSI OCHOBBI
0a30BOl HAyKH: CHCTEMa 3HaHUH 10 HEOPraHWMIECKOH XUMHH (C BKIIIOUEHUEM 3HAHUU U3 OOIIEH XUMUN)
A opraHudecko xumuu. PopMUpPOBaHHE HAHHOW CHUCTEMbl 3HAHUU IpU H3YYCHUH IIpeIMeTa
o0ecreurBaeT BO3MOXKHOCTh PACCMOTPEHUST BCErO MHOT000pa3us BEIECTB HA OCHOBE OOIIMX TOHSTHH,
3aKOHOB U TEOPHI XUMUH.

Crpykrypa conepxanus KypcoB — «Opranndeckast Xumus» u «OOI1ast 1 HeOpraHuIecKast XUMUSD
chopMHpoBaHa B MporpaMMme MO XHMHUM Ha OCHOBE CHUCTEMHOIO MOAXOAa K HM3YYEHHIO y4eOHOTo
Marepuana ¥ OOYyCJIOBJIEHAa HMCTOPHYECKHM OOOCHOBAHHBIM pPa3BUTHEM 3HAHUII Ha ONpPEHEeNEHHBIX
TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpraHM4ecKOl XMMHH BEIECTBa PAaCCMaTPUBAIOTCS Ha YPOBHE
KJIACCUYECKOM TEOPHU CTPOEHUSI OPraHWYECKHUX COCIMHEHHH, a TAaKXKe Ha YPOBHE CTEPEOXUMHUYECKHX H
3NIEKTPOHHBIX NPEACTaBICHUHA O cTpoeHHWH BemiecTB. CBeleHHS 00 M3y4aeMbIX B Kypce BeEILECTBAaX
JAIOTCS B Pa3BUTHH — OT YIJIEBOAOPOJIOB JIO CIIOKHBIX OMOJOTMYECKH aKTHBHBIX coeluHeHui. B kypce
OpPraHMYeCcKOd XUMHU TIONYy4YaloT pa3BUTHE C(OPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIETO



00pa3oBaHMs NepBOHAYAIBHBIE MPEICTABICHNS O XMMHUYECKOM CBS3HM, KIACCU(UKAIMOHHBIX MPU3HAKAX
BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUIECKON PEaKIIIH.

Ilox HOBBIM yTJIOM 3peHUs B MpeaMere « Xumush» 0a30BOTO ypOBHS paccMaTpUBaeTCsl U3yYeHHBIN
Ha YpOBHE OCHOBHOT'O OOIIETO 00pa30BaHMS TEOPETUUYECKUH MaTepral U (pakToIormyeckue CBEJICHUS O
BEUIeCTBaX M XUMHYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas ¥ HeOpraHUYeCcKas XUMHSD
o0ydJaromuMcs TPEeIOCTaBISeTCS BO3MOXKHOCTH OCO3HATh 3HA4YCHHE IEPUOAMYECKOTO 3aKOHAa C
OOIIETEOPETUUECKUX M METOAOJIOTHYECKUX TO3UIHK, TIyO)Ke TOHSATh HCTOPHYECKOE HW3MEHEHHE
(yHKIMH 3TOT0 3aKOHA — OT 0000IIAFOINEH 10 O0BSCHSIONIEH U TIPOTHO3UPYIOIIECH.

Enunast cucrema 3HaHMA O Ba)KHEMIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUM, CBOMCTBAX U
OPUMEHEHUH, a TaKkkKe O XHMHUYECKHMX pPEaKlUsAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUS
nononusiercs B Kypcax 10 u 11 kiaccoB sneMeHTaMy COAEpKaHUs, UMEIOIUMU KYJIbTYPOJIOTUUECKUNA U
NPUKIATHON XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3M XUMHUH C JPYTHMH
HayKaMH, PpacKphlBalOT €€ pOJib B IIO3HABATENIFHOM M MPAKTUUYECKOW JAESTENbHOCTH YeNIOBEKa,
CIOCOOCTBYIOT BOCHUTAHHWIO YBKEHHS K TPOIECCY TBOPUYECTBA B OOJIACTH TEOPHHM M MPAKTUYECKUX
MPUJIOKEHUI XUMHH, TIOMOTaI0T BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO U JINYHOCTHO 3HAUUMBIX
mpobiiemMax, CBS3aHHBIX C XHMHEH, KPUTHUECKHM OCMBICIMBATH MHYOPMAIMIO M HPUMEHSATH €€ s
MIOTIOJIHEHN S 3HAHUH, PEIIeHNs HHTEIUICKTYaIbHBIX U SKCIIEPUMEHTAJIbHBIX UCCIIEN0BATEIbCKHX 3a1a4. B
LEJIOM cofepKaHUE y4eOHOro mpeaMmera «XHMHUS» JAHHOIO YPOBHSA HM3YYEHHUs OPHEHTUPOBAHO Ha
(hopmupoBaHre y 00ydYaIOMIMXCS MHPOBO33PEHUYECKOM OCHOBBI JIJISI TIOHUMaHWsl (GUIOCO(DCKUX HUeH,
TaKUX KaK: MaTepHalibHOE EJUHCTBO HEOPraHWYEeCKOr0 W OPraHMYecKOro Mupa, OOyCIOBIEHHOCTD
CBOMCTB BEIIECTB X COCTABOM M CTPOEHHEM, TO3HABAEMOCTh IIPUPOIHBIX SBJICHUH ITyTEM IKCIIEpUMEHTa
W pelIeHHUs] IPOTUBOPEYN MEXIy HOBBIMH (paKTaMH U TEOPETUUECKUMH MPEANOCHUTKAMH, OCO3HAHHE
pOJIM XMMHHM B PELICHHH SKOJOTMYECKHX MpoOseM, a Takke MpolieM cOepexeHHs HEepreTHHYecKHX
pECypCOB, CHIPbS, CO3aHUS HOBBIX TEXHOJIOTUH W MaTepPHAJIOB.

B mnmane pemienusi 3ama4 BOCHHUTaHMS, Pa3BUTHS W COLHUANHM3AIWU OOYYAIOIIMXCS TPUHSTHIE
OpOrpaMMOM TIO0 XUMHH TIOAXOABl K ONpPENEICHUIO COAEpXKaHWsl W IOCTPOSHHS IpenMera
peaycMaTpuBaoT (OPMUPOBAHHE YHUBEPCAIBHBIX y4eOHBIX ACHCTBHUNA, MMEIOIINX 0a30BOE 3HAUCHHE
JUISL pa3NIMYHbBIX BUIOB JESTEIBHOCTH: PEIIeHHUs Mpo0ieM, TONCKa, aHali3a 1 00paboTKi HH(OpMAIIH,
HEOOXOMMMBIX JJisl TPUOOpPETeHHS ONbITa MPAKTUYECKOHM M HCCIIEAOBATENbCKOM  JesITeNbHOCTH,
3aHMMAIOIIEeH Ba)KHOE MECTO B TO3HAHUHN XHMHH.

B mpaxruke mpenomaBaHus XMMUHM Kak Ha ypOBHE OCHOBHOT'O OOIIET0 OOpa3oBaHUS, Tak M Ha
YPOBHE CpemHEero OOILIero OO0pa3oBaHUs, MPH ONPEEICHUN COJIEPKATEILHON XapaKTEepPUCTUKU LeNIeH
W3yYeHHs] TpeAMeTa HalpaBJCHHEM MEPBOCTEICHHOW 3HAYMMOCTH TPAAULMOHHO MpPU3HAETCS
(hopMHpoOBaHNE OCHOB XUMHYECKOH HAYKH KakK 00JIACTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTUUECKON
JESITeTbHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJIbTYpbl. C METOAWYECKOH TOUKH
3pEeHNUs TaKOH MOAXOA K OIMpPEACIICHHIO 1IeJIeil n3ydeHus IpeaAMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHbIM.

CornacHo JaHHOM TOYKE 3pPEHUS TJIABHBIMH LIETSIMHA M3YYEHHS IpeaMeTa « XUMHUs» Ha 0a30BOM
ypoBae (10 —11 xJ1.) siBIsIIOTCSI:

e (QopMHUpOBaHHE CHUCTEMbI XMMHUYECKHX 3HAHWH KaK Ba)KHEUIIEH COCTAaBIIIONICH €CTeCTBEHHO-
HAy4YHOH KapTHUHBI MHpAa, B OCHOBE KOTOPOH JIeXAaT KIIIOUEBbIC MOHATHUS, (yHIAaMEHTaJIbHbIC
3aKOHBl M TEOPHH XHMHH, OCBOCHHE $3bIKa HAyKd, YCBOGHME M IIOHUMAHHE CYIIHOCTH
JOCTYMHBIX 000OIIEHU MHPOBO33PEHYECKOI0 XapakTepa, O3HAKOMIICHHE C HCTOpUEH HuX
Pa3BUTHS M CTAHOBJICHUS,;

e (dopmupoBaHMe W pa3BUTHE TPEACTABICHHH O HAYYHBIX METOHAaxX IIO3HAHHS BEIIECTB U
XUMUYECKUX pPeaKiyid, HEOOXOMUMBIX IS MPUOOpETeHHs] YMEHUH OpHEHTHUPOBATHECS B MHUPE
BEIIECTB M XHMHYECKHX SBJICHHH, HMMEIONMX MECTO B NPUPOAE, B TPAKTUYECKOH U
IIOBCETHCBHOM JKU3HHU;

® pa3BUTHE YMEHHH H CIIOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAOIIONCHHEM U OOBSICHEHHEM
XHMHYECKOr0 HKCIIEPUMEHTA, COOJTIOICHHEM MTPaBIIT O€30TacHOTr0 0OPAIIEHNUS C BEIIECTBAMH.

Hapsiny ¢ atum, conepikaTenbHas XapaKTEpUCTHKA Ielied W 3aJad M3ydeHHs mpeaMera B
mporpaMMe 10 XMMHH YTOYHEHa W CKOPPEKTHPOBaHAa B COOTBETCTBUH C HOBBIMU TIPHOPUTETAMH B
cucteMe cpenHero oOmiero oOpaszoBanusi. CerofHs B MPENOJaBaHWM XUMHUHM B OONbIIEH CTENEHH
oTHaéTcsl MPENNOYTeHHE MPAKTHYECKOH KOMIIOHEHTE COAEpXaHus OOydeHHs, OpUEHTHPOBAaHHOW Ha
MOJITOTOBKY BBITyCKHUKA 00I1e00pa30BaTeIbHON OpraHu3aliy, BIIACIONIEr0o HE HaOOpOM 3HAHWH, a



(GYHKIIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIOCO0aMHM M YMEHHMSMH AKTHBHOTO TTOJNyYEeHHUS 3HAHUU U
MIPUMEHEHHUS UX B PEaJIbHOM KU3HH IS PEIICHHS] IIPAKTHYECKHX 3a7ad.

B cBsa3u ¢ 3TUM Tpu WM3ydeHHH MpeaMeTa «XUMUsS» JOMHHUPYIOIIee 3HAaueHUE MpPHOOpPETaroT
TaKHe IeJI1 U 33/1a4H, KaK:

ajanTanus oOy4alomMXCS K YCJIOBHUAM AMHAMHYHO DPAa3BHBAIOUIETOCS MHPa, (OPMHUPOBAHHE
WHTEJUIEKTYyaJdbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  CaMOOOpa30BaHHMIO, COTPYAHUYECTBY,
CaMOCTOSTEIILBHOMY MPHHSTHIO TPAMOTHBIX PEUICHUI B KOHKPETHBIX JKU3HEHHBIX CUTYAIUX, CBI3aHHBIX
C BEIIECTBAMH M UX IIPHMEHEHHEM;

(hopMUpOBaHHE Yy OOYJArOMUXCS KITFOYEBBIX HABBIKOB (KITFOYEBBIX KOMIIETEHIIMH), MMEIOIINX
YHHUBEpCcaJbHOE 3HAUYEHHE JJISI Pa3IMUHbIX BUAOB JIESTENBHOCTH: pellleHns Mpo0ieM, IoUCcKa, aHaum3a 1
00paboTku MH(OpMaLMK, HEOOXOOUMBIX IJIsI TPUOOPETEHHs OMbITA NESTEIbHOCTH, KOTOpas 3aHUMAeT
BaXHOE MECTO B TMO3HAHMHM XUMHH, a TakKKe JUI OIECHKU C TO3WIMHA 3KOJIOTHYECKOW Oe30macHOCTH
XapakTepa BIUSHUS BEIECTB U XMMUIECKUX MIPOLIECCOB Ha OPraHU3M UYeJIOBEKa U MPUPOAHYIO CPeNy;

Pa3BUTUC TIO3HABATCJIbHBIX HWHTCPECOB, HHTCIUICKTYAJIbHBIX W TBOPYCCKUX CHOCO6HOCTCI>1
00y4aromuxcs: CIOCOOHOCTH CAMOCTOATENILHO MPUOOPETaTh HOBBIE 3HAHMSI 10 XUMHUH B COOTBETCTBHH C
XKHU3HCHHBIMHU MTOTPEOHOCTSIMH, HCTIONIB30BATh COBPEMEHHbIE MH(POPMAITMOHHbBIE TEXHOIOTHH JAJISI TIOMCKa
U aHasM3a y4eOHOM M HaydHO-TIOMYJIIPHON HH(POPMALUH XUMUYECKOTO COICP KAHHS;

¢dbopMHupoBaHHE M pPa3BUTHE Y OOYYAIOUIMXCS ACCOLMATUBHOTO M JIOTHYECKOrO MBIIUICHUS,
HaOJIOIaTENFHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH, MPH
MIJIAHUPOBAHUH U TIPOBEJCHUN XUMHYECKOTO KCIIEPUMEHTA;

BOCITUTAHHE y OOYYaIOMMXCS YOEKIEHHOCTH B T'YMaHHCTHYECKOW HANpaBIEHHOCTH XUMUH, €&
BKHOH PONIM B PELICHUH TI00aJbHBIX MPOOJIEM PalOHAIBHOTO MPHPOONOIb30BAHMS, MOMOTHEHHUS
SHEPreTUUECKUX pPeCcypcoB M COXPAaHEHUS MPUPOJHOTO pPaBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH
OepeHOr0 OTHOLIEHHS K IMPUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE MPHOOPETEHHSI OMBITA UCIIOJIB30BAHMS
MOJTYYeHHBIX 3HAHWUU AJIS1 TPUHSITHS TPAMOTHBIX PEIICHUH B CHTYallUsX, CBSI3aHHBIX C XUMHYECKHUMH
SIBJICHUSIMU.

B yue6HOM 1utaHe cpegHero odmero oopazoBaHus MpeaAMeET « XUMHsD 0a30BOTO YPOBHS BXOIUT B
COCTaB MpeaMeTHOH o0acTi «EcTecTBeHHO-HAYIHBIE TPEAMETH».

OOmiee 4MCIO YacoB, OTBEAEHHBIX JUIl U3Y4YEHHs] XUMHHU, Ha 6a30BOM ypOBHE CPEIHEro OOILEero
obpasoBanwsl, coctaniseT 68 yacoB: B 10 kiacce — 34 yaca (1 vac B Henemo), B 11 kiacce — 34 waca (1
4ac B HEJIEITIO).



COJEPXAHUE OBYYEHUSA
11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMUS

Teoperuveckne 0CHOBbLI XMMHHU

XuMHUECKUil 3neMeHT. AToM. Snpo aTtoma, u3oronbl. DNeKTpoHHAs 000704YKa. DHEPreTHIecKue
YPOBHH, TOIYpPOBHH. ATOMHbIe opOurtam, s-, P-, d- smemeHTbl. OCOOCHHOCTH pacHpeIeTeHus
JNIEKTPOHOB MO OpOWTa M B aToMax »dJEMEHTOB TMEPBBIX YETHIPEX TMEPHOAOB. OIEKTPOHHAs
KOH(Urypamys aToMOB.

[lepuonnueckuii 3axoH u Ilepuonnyeckas cuctema xumudeckux sneMeHToB /. M. Menneneesa.
Css3p nepuoanueckoro 3akona u llepuonnyueckoii cucrembl xummuueckux anemento Jl. . Menzaeneesa
C COBPEMEHHOH TEOpHEeH CTPOCHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUsI CBOWCTB XHMHYECKHX
3JIEMEHTOB M 00pa3yeMbIX MMHU MPOCTHIX W CIIOXKHBIX BEIIECTB IO IpynnaM M IepuoAaM. 3HAUYCHHUE
MEPUOANYECKOT0O 3aKOHA B PAa3BUTHH HAyKH.

Crpoenue BelectBa. XumMuueckas cBs3b. Busipl XumMuueckol cBs3U (KOBaJEHTHAsl HENOJIIpPHAs U
MOJISIpHAsl, WMOHHAs, METaJUIM4eckas). MexaHu3Mbl OOpa3oBaHMsA KOBAJIEHTHOM XHUMHYECKOH CBS3U
(oOMEHHBIIT U JOHOPHO-AaKIENTOPHBKIN). BomopoaHas cBs3b. BaleHTHOCTB. DJNEKTPOOTPHUIIATEIBHOCTS.
Crenenp okucneHus. VIOHbI: KaTHOHBI M aHUOHBL.

BeniectBa MOJIEKyISIPHOIO U HEMOJIEKYJLIPHOT'O CTPOEHUSI. 3aKOH IIOCTOSIHCTBA COCTaBa BELIECTBA.
THUIBI KpUCTANTNYECKUX PEMIETOK. 3aBUCUMOCTD CBOMCTBA BEILECTB OT THUIA KPHUCTAIIIMYECKON PEIETKY.

Ilonsate o nucnepcHbBIX cucreMax. lcTUHHBIE M KOJJIOMAHBIE pacTBOphl. MaccoBas 10
BElLLECTBa B pacTBOpE.

Knaccupukanmst HeopraHuuecknx coequHeHui. HomeHknarypa HEOPraHWYECKHX BEIIECTB.
I'enernueckasi CBsA3b HEOPraHUUYECKUX BEILECTB, IPUHAIEKALIMX K Pa3IMYHbIM KaccaM.

Xumnueckas peakuus. Knaccnpukanusi XAMUUECKUX Peakiuii B HEOPIraHUUECKOW U OpraHnYeCKON
XMMUHU. 3aKOH COXpPaHEHUS MacChl BELIECTB, 3aKOH COXPAHEHUS M MPEBpALICHHUS HHEPrUM IpH
XUMHYECKUX peakIusix.

CKopocTh peakiuy, €€ 3aBUCHMOCTb OT Pa3M4HbIX (akTopoB. OOpaTumMble peakyuu. XUMHYECKOEe
paBHOBecue. DakTOPLL, BIMSIOUINE HA COCTOSIHUE XUMUiecKkoro pasHoBecus. [Ipuniun Jle [larense.

OnexTponuTudeckas aucconuarys. CHibHbIE W crabble dnekTpoiauThl. Cpeia BOMHBIX pacTBOPOB
BEILECTB: KUCIIAsl, HEUTpaJIbHAs, HIeJTOYHasl.

OKHCIMTENTFHO-BOCCTAaHOBUTEBHBIE PEAKIIHH.

OKCIIepUMEHTAIbHBIE METOABl M3YUEHHs BELIECTB M HX MPEBpALCHUN: JEeMOHCTpaLusl TaOiuil
«Ilepuoguueckass cucremMa xumuueckux osaemeHtoB [JI. WM. MenaeneeBa», uW3ydeHHE MOHEIEH
KPUCTaJUTMUECKUX PEIIETOK, HAOMIOACHUE U ONKCaHWE AEMOHCTPALMOHHBIX M JAOOPATOPHBIX OIBITOB
(pa3nokeHUe MEpoOKCcHIa BOAOPOJA B MPUCYTCTBUM KaTalM3aTopa, ONpENesICHHE Cpeibl PAacTBOPOB
BEIECTB C TIOMOINBIO YHHBEPCAIBHOIO HHAMKATOpA, PEaKLIUMM HOHHOrO OOMEHa), IpoBeIeHUE
MIPaKTUYECKOH paboThl «BiusHue pazanyHbIX PaKTOPOB HA CKOPOCTh XUMHUYECKOH PEAKIIUI.

Pacuérnele 3amaun.

Pacu€rel mo ypaBHEHMSM XHUMHUYECKUX pEaKIUil, B TOM YHCIE TEPMOXUMHUYECKHE PACUETHI,
pacuéThl ¢ UCII0JIb30BAHUEM ITOHATHS «MACCOBasi A0JIS BELLIECTBAY.

Heoprannyeckasi xumus

Hewmeramnsl. [Tonoxxenne HemetawioB B Ilepuonuueckoil cucreMe Xxumuieckux snemeHTos [, WM.
MengeneeBa U OCOOEHHOCTH CTpOeHHS aromMoB. (DH3WYECKHE CBOWCTBA HEMETAJUIOB. AJIIOTPONUS
HEMETaJIOB (Ha MpuMepe KUCIIOpoa, cepsl, hocdopa u yriiepoaa).

XUMHUUECKUE CBOWCTBA BAKHEUIINX HEMETAILIOB (TAJIOTEHOB, Cephl, a30Ta, hochopa, yriepoaa u
KPEMHHUSI) U KX COSTMHEHUH (OKCHIOB, KUCIOPOJICOAEP KAIINX KHCIIOT, BOJOPOJHBIX COSAMHEHHUH ).

[IpuMeHeHne BaKHEHIINX HEMETAIIOB U UX COETUHEHU .

Merannsl. I[lonoxenne meramnoB B Ilepmonmueckoit cucteMe xumudeckux snemeHtoB JI. .
MenneneeBa. OcoOEHHOCTH CTPOEHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTasuioB. O0ume ¢usndeckre
cBoiicTBa MeTayutoB. CIuIaBbl METAJUIOB. DIEKTPOXUMHUYECKUN P HAIPSKSHUI METAJUIOB.

XUMHUYECKHE CBOMCTBA BaKHCUIMX METAJUIOB (HATPUM, KaJlui, KajbllUHd, MarHuid, aJlOMUHUM,
LUHK, XPOM, JKE€JI€30, MEllb) U UX COCIUHEHHUH.



OOmme criocoObl moyyeHus: MeTasuioB. [IpuMeHeHne MeTaioB B ObITY M TEXHUKE.

OKCIIepUMEHTAIbHBIE METOABl M3YYEHHUS! BEIIECTB M WX IPEBPAILECHUN: H3yuYeHHE KOJUIEKLUHU
«Metamibl U CIUTaBbl», 00pa3lOB HEMETAJUIOB, PEUICHHE IKCIEPHUMEHTANbHBIX 3ajad, HaONIOACHUE M
OIMCaHMe JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OMNBITOB (B3aMMOICHCTBHE THUIPOKCHIA AIIOMHHUS C
pacTBOpaMH KHCJIOT U IIEJNI0UYe, KAUeCTBEeHHBIE PEaKiiy Ha KATHOHBI METAIJIOB).

Pacuérneie 3agaun.

Pacuérsl Macchl BemiecTBa uiu 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MIIH
00BEMY OJTHOTO M3 YJaCTBYIOIIMX B PEAKIMU BEIIECTB, pacy€Thl Macchl (00bEMa, KOIIMYECTBA BEIIECTBA)
MIPOAYKTOB PEAKLMH, €CJIM OIHO U3 BELIECTB UMEET IPUMECH.

XuMus ¥ )KU3Hb

Ponp xumum B oOeCredeHWM 3KOJOTHMYECKOHM, SHEPreTHYecKOW W THUIIEBOH Oe30MacHOCTH,
Pa3BUTUU MEAWTIHNHBIL. Ilonsarue o HaY4YHBIX METOAaX IMMO3HAHWA BEHICCTB U XUMHWYCCKHUX peaKuHﬁ.

[IpeacraBienuss 00 oOMMX HAayYHBIX NPUHLIUINAX MPOMBIIIJIEHHOIO MOJIYYEHHs Ba)KHEHIIMX
BEILIECTB.

UYenmoBek B MHpE BEIIECTB W MAaTEpHANOB: Ba)XKHEHIIME CTPOMTENIBHBIE MaTepHallbl,
KOHCTPYKIIMOHHBIE MaTepHallbl, KpacKHh, CTEKJIO, KEepaMuKa, MaTepuanbl Uil  DIIEKTPOHHKH,
HaHOMaTepHaJbl, OPraHMYECKUE U MUHEPAJIbHBIC Y100peHHUS.

XHUMHS B 30pOBbE YEJOBEKA: MpPaBUJIa HCIIOJIB30BAaHUA JIEKAPCTBEHHBIX IPENAPATOB, MpaBHIIa
0€30MacHOro UCIOIb30BaHUS IIPENapaToB OBITOBOW XUMUH B TIOBCEAHEBHOM KU3HH.

MexnpeqMeTHbIE CBS3H.

Peanuzaiuss MeXNpeaMETHBIX CBS3€H NpH HM3YYeHHH OOIIel W HeopraHnyeckod xumuu B 11
KJIacCe OCYIIECTBIIICTCS Yepe3 HCIOIb30BaHMWE KaK OOIIUX ECTECTBEHHO-HAYYHBIX MOHSATHH, TaKk U
MIOHSITUM, SBJISIFOLIMXCS] CACTEMHBIMU JUIsl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmme ecTecTBEHHO-HAy4YHBbIE TOHSTHS: HaydHBIH (pakT, rumoresa, 3aKOH, TEOpHS, aHAJIU3,
CUHTE3, KiacCHpUKalusi, MepHOANYHOCTb, HAOJIONEHHE, IKCIIEPUMEHT, MOJCIMPOBAHUE, H3MEPEHHE,
SIBJICHUE.

®usnka: MaTepus, DSHEpPrus, Macca, aToM, OJJEeKTPOH, IPOTOH, HEWUTPOH, HOH, W30TOI,
PanroaKTUBHOCTh, MOJIEKYJIA, SHEPr€THUECKUI YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHUE
BellecTBa, (QM3NUECKHE BEJIMYUHBI U SIMHUIBI X U3MEPEHUS], CKOPOCTb.

bronorus: kierka, opraHu3M, 3KOCHCTeMa, Onocdepa, Makpo- W MHUKPOIIIEMEHTHI, BUTAMHUHEI,
OOMEH BEIIEeCTB B OpraHu3Me.

I'eorpadusi: MUHEpabl, TOPHBIE OPOJIBI, TOJIE3HBIE HCKOMaeMbIe, TOIIIIMBO, PECYPCHI.

TexHONoOrus: XWMHYECKas MPOMBIIUIEHHOCTb, METAJUIYPrus, MPOU3BOJICTBO CTPOUTEIBHBIX
MaTepHualoB, CEIbCKOXO3SMCTBEHHOE MPOM3BOJICTBO, MHIIECBAsl MPOMBIIUIEHHOCTh, (QapMalieBTHIecKast
MIPOMBIIIJIEHHOCTh, MPOU3BOACTBO KOCMETHYECKHX MPEMApaTOB, NPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTepHalloB, 3JIEKTPOHHAs! IPOMBIILIJIEHHOCTh, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3VIJIbTATBI OCBOEHIA IIPOTPAMMBI T10 XMMHWM HA BA30BOM
YPOBHE CPEJHEI'O OBILEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycraHaBiamBaeT TPeOOBAaHMS K pe3ylbTaTaM OCBOCHHS OOYUYAIOIIUMUCS MPOrpaMm
cpenHero oOmero oOpa3oBaHUs (IMYHOCTHBIM, METalmpeMETHBIM M IpeIMeTHhIM). HayuHo-
METOJMYECKOH OCHOBOW U1 Pa3pabOTKH IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHMSI MPOrPaMM CPEIHErO
001ero oOpa3oBaHuUs SBISIETCSI CHCTEMHO-/IESITEIbHOCTHBII MOIXO/.

B cooTBeTcTBHM € CHCTEMHO-ESITEIFHOCTHBIM MOIX0/IOM B CTPYKTYpE JMUYHOCTHBIX Pe3yIbTaTOB
OCBOGHHA TpenMeTa «XUMHS» Ha YPOBHE CpeaHero oOuiero oOpa3oBaHUsl BBIACNICHBI CIEAYIOLINE
COCTaBJISIOIINE:

OCO3HaHWE OOYYaIOIUMUCS POCCUUCKON TpaKMaHCKOM WISHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSATENHOCTH M CaMOOIIPEIENEHUIO;

HaJIM4Me MOTHBALMH K 00yUEHHUIO;

LeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUH JMYHOCTH Ha OCHOBE KIIHOUEBBIX
[EHHOCTEH ¥ UCTOPUYECKUX TPAJAUINIA 0a30BOM HAYKH XUMHUML;

TOTOBHOCTH W CIIOCOOHOCTH OOYYarOIIMXCSl PYKOBOACTBOBATHCS B CBOEGH JIE€ATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMH, MPUCYIIMMH IIETIOCTHOM CHCTEME XUMHUYECKOT0 00pPa30BaHUS;

HaJIM4Me TPABOCO3HAHUS SKOJOTHYECKOW KYJIBTYpPHl M CIIOCOOHOCTH CTaBUTH L€ M CTPOHTH
YKU3HECHHBIE I1JIaHBbI.

JImuHOCTHBIE pe3yNbTaThl OCBOEHHS MpeaMera «XUMUsS» AOCTUTAIOTCS B €AWHCTBE Y4EOHOH H
BOCIIUTATEIbHON JIESTEIbHOCTH B COOTBETCTBUM C I'YMAHHUCTHYECKUMH, COLMOKYJIbTYPHBIMHU, AYXOBHO-
HPAaBCTBEHHBIMH IEHHOCTSMH M HICATaMH POCCHHCKOTO TPaXTaHCKOro OOIIEeCTBA, NPUHATHIMH B
o0miecTBe HOPMaMH U TpaBHJIAMW TIOBEAEHHS, CIIOCOOCTBYIOUIMMH MpOLEccaM CaMOIO3HAHMS,
CaMOpPAa3BUTHSI M HPAaBCTBEHHOT'O CTAHOBJICHUS IMTIHOCTH 00yJaOMINXCSl.

JImuHOCTHBIE pe3yibTaThl OCBOCHUS MpenMera «XUMHsD OTPaxaloT CHOPMUPOBAHHOCTH OIBITA
[I03HABATEJIbHONW M MPAKTUYECKOH NEATEIBHOCTH OOYYaIOIIMXCS [0 peajn3aluy MPUHATHIX B OOIIECTBE
[IEHHOCTEH, B TOM YHCIIE B HACTH:

1) rpakIaHCKOr0 BOCTIUTAHMSI .

0CO3HaHMSI 0OYHAIOIIMMHUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH, YBKEHUS K 3aKOHY
U TIPaBOMOPSIKY;

MPEICTABIICHHUS O COLMAIbHBIX HOpMaX M MPaBIIaX MEXIMIHOCTHBIX OTHOLLECHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JEATENBHOCTH NPH CO3JaHUM Y4eOHBIX ITPOEKTOB,
peleHny y4eOHbIX 1 T03HABAaTEIbHBIX 33a4, BHITOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHMBBI, HAMEPEHHs], JIOTUKY U apryMEHTHI JPYIUX IpH
aHaJIM3e pa3InYHbIX BUJOB Y4EOHOH AEATEIbHOCTH;

2) NaTpUOTHYECKOr0 BOCIINTAHUS .

LIEHHOCTHOI'O OTHOLIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEAMIO OT€YECTBEHHON XMMUUY;

YBa)KEHHUS! K IPOLECCY TBOpPYECTBA B OOJIACTH TEOPHHM M MPAKTUIECKOrO MPUMEHEHHS XUMUH,
OCO3HAHMS TOTO, YTO JIOCTHIKEHHSI HAyKH €CThb Pe3yibTaT JUIMTENIBHBIX HAOMIONCHUH, KPOMOTIMBBIX
9KCIEPUMEHTAILHBIX TOUCKOB, IIOCTOSIHHOTO TPY/1a YYE€HBIX U MPaKTHUKOB;

MHTEpeca M MO03HABATEIbHBIX MOTHBOB B IOJYYEHHH M IMOCIEAYIOIIEM aHaiu3e MH(opmaruu o
MEPEAOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHON XHUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPaBCTBEHHOI'O CO3HAHMS, STUYECKOI'0 [TOBEICHUS;

CIOCOOHOCTH OIICHUBATh CUTYAllMM, CBS3aHHBIE C XWMHUYECKUMH SIBJICHHSIMH, M HIPUHUMATh
OCO3HaHHBIE PEIIECHHs, OPUEHTUPYSICh HAa MOPAJIbHO-HPaBCTBEHHbBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILIEHHBATh CBOE TIOBEIEHUE U MOCTYIKM CBOMX TOBAPHILICH C MO3UILINA HPABCTBEHHBIX
U IIPaBOBBIX HOPM M OCO3HAHHUE MOCJIEICTBUIA 3TUX MOCTYIIKOB;

4) popmMupoBaHusi KyJIbTYPbI 310POBbS:

MOHMMAaHWA LEHHOCTEH 370poBOro M  Oe3omacHOro obpasza OKU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOI'O OTHOLIECHHSI K COOCTBEHHOMY (PU3UUECKOMY U TICUXUYECKOMY 370POBbIO;

COOJIIOZICHUS TIPaBHJI OE€30IACHOTO OOpAIICHUS C BEIIECTBAMH B OBITY, TIOBCETHEBHOM >KU3HU U B
TPYIOBOH NESTEIBHOCTY;



MOHUMAHHUS TIEHHOCTH TPaBHJI WHIMBHIYaJbHOTO W KOJUIGKTUBHOTO 0E30MacHOro TOBEJCHUS B
CUTYAIUSX, yTPOXKAIOIINX 3I0POBBIO M KU3HU JIFOJIEH;

OCO3HAaHUS TIOCJICACTBUH W HENPUATUS BPEIHBIX TPUBBIYCK (YHOTPEOJICHUS — aJKOTOJI,
HapKOTHUKOB, KypEHHS);

5) TpynoBoOro BocnuTaHus:

KOMMYHHUKATHBHONH KOMIIETEHTHOCTH B Y4EOHO-HCCIIEA0BATEIbCKON JESTEIBHOCTH, OOIIECTBEHHO
TIOJIC3HOM, TBOPYECKON U IPYTHX BHAX JICATCILHOCTH;

YCTaHOBKH HAa aKTHBHOE y4acTHE B PEIICHUH MPAKTHYECKUX 3a]]ad COIMAIbHON HaIpPaBICHHOCTH
(B pamKkax cBOEro Kjacca, mKoJbl);

WHTEpeca K MPAaKTHYSCKOMY H3YyYEHHUIO Mpod)ecCHil pa3jIMyHOro poja, B TOM YHCJIC Ha OCHOBE
MIPUMEHEHUS TTPEIMETHBIX 3HAHUH 110 XM,

YBaXEHUS K TPYAY, JIFOISIM TPYJia U pe3yJbTaTaM TPYJOBOU IE€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUAYAILHOW TPAaeKTOpPHH OOpa3oBaHUs, Oymymien
npodecCUM U peayM3alii COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMWY, HHTEPECOB U IMMOTPEOHOCTEN 00IIeCTBa;

6) 3K0JIOTMYEeCKOT0 BOCTIMTAHUSA:

IKOJIOTMUYECKH I1EJIeCO00Pa3HOT0 OTHOIICHUS K TIPUPOJIE, KAK MCTOUYHHUKY CYIIECTBOBAHHSI KU3HH
Ha 3emuie;

MOHUMAHUS TIO0ABHOTO XapakTepa JSKOJIOTMUECKUX TPOOJIEM, BIHSHUS SKOHOMHUYECKHUX
MPOLIECCOB HAa COCTOSIHUE TPUPOAHON U COLIMAIBHOUN CPEbL;

OCO3HaHHS HEOOXOAMMOCTH WCIONB30BAaHUS JIOCTHXKCHUH XHMHUH ISl PEIICHUS BOIPOCOB
PaIMOHATILHOTO TIPUPOOIIONIE30BAHMS;

AKTUBHOTO HENPUATUS ACUCTBUM, MPUHOCAIMX BPEl OKPYKAIOWIEH MPUPOJHOU cpele, YMEHHS
MPOTHO3MPOBATh HEOJIATONMPHUSATHBIC DKOJOTMYCCKHE TIOCIEICTBUS TMPEANPHHIMAEMBIX JIEHCTBUI |
MpeAOTBPAIIaTh UX;

HaJM4HUs Pa3BUTOTO IKOJOTHUECKOTO MBIIIICHHS, SKOIOTHIECKOW KYIbTYPHhI, OIBITA e TETEHOCTH
SKOJIOTUYECKOM  HAlpaBJICHHOCTH, yMEHUS  PYKOBOJACTBOBAaThCS MMM B II03HABATEIILHOM,
KOMMYHHUKATHBHOM W COIMAIFHOW MPAKTHKE, CHOCOOHOCTHM W YMEHHUS aKTHBHO MPOTHUBOCTOSTH
uzaeonorun xemodooduwy;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hopMHpPOBaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH
HAyKH U OOIIIECTBEHHOW PAKTUKH;

MTOHUMAaHUS CIIEU(UKA XUMHAY KaK HaAyKH, OCO3HAHUS €€ poi B (POPMHUPOBAHNY PAIMOHAIEHOTO
HayYHOT'O MBIIUICHUS, CO3JJaHUH IIEJIOCTHOTO IMPEACTaBICHUS 00 OKpYKAIoIIeM MHUpPE Kak O CIMHCTBE
MIPUPOMBI W YENIOBEKa, B MO3HAHWH IPUPOIHBIX 3aKOHOMEPHOCTEH W pEIIeHUH TPOOJIeM COXpaHEHHS
MIPUPOTHOTO PAaBHOBECHUS

yOSXKIEHHOCTH B OCOOOH 3HAYMMOCTH XWMHUHU JUIS COBPEMEHHOW IMBHJIM3AIlUM: B €&
TYMaHUCTHUYECKOIN HANpaBICHHOCTH W BAXXHOH POJM B CO3J]AHWM HOBOW 0a3bl MaTepPUAIBHON KYJIBTYPHI,
pelleHrH TIIO0ANBHBIX MPOOJIEM YCTOHUMBOIO Pa3BHUTHSI YEIOBEYECTBA — CHIPHEBOM, DHEPrETHUECKOM,
MHAIIEBON U SKOJIOTHIECKONW OE30IMaCHOCTH, B Pa3BUTHU MEIWIIMHEI, 00CCIICUCHUN YCIIOBHN YCHEITHOTO
TPy/a ¥ SKOJIOTHYECKH KOM(POPTHON KU3HU KKIOTO YJieHa OOIIeCTRa;

€CTECTBEHHO-HAYYHOI TPaMOTHOCTH: TIOHUMAaHHUSI CYIITHOCTA METOJIOB TTO3HAHUS, UCTIOIHh3yEeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH WCITONIb30BaTh MOMyYaeMble 3HAHUWS JJIsl aHalun3a U OOBSCHEHHSI
SIBJICHUH OKPYXKAIOMIETO MHpa W TPOUCXOISAIINX B HEM W3MEHEHW, YMEHUsS JeNaTh O00OCHOBAHHEIC
3aKJIIOYCHUS] HA OCHOBE HAYYHBIX (DAKTOB M HUMEIOIIUXCS JAHHBIX C TENbI0 MONyYEHHS JIOCTOBEPHBIX
BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSTEIILHO HMCIIONIb30BaTh XUMHUYECKUE 3HAHWS JUIS PEHICHUs MpoljeM B
peaNbHBIX KU3HEHHBIX CUTYAITUSX;

HMHTEpeca K MO3HAHUIO U UCCIIEIOBATEIHCKON ACSITEILHOCTH;

TOTOBHOCTH H CITOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHIO U CaMOOOPA30BAHUIO, K AKTHBHOMY
MOJTyYEHHUIO HOBBIX 3HAHHH 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU TOTPEOHOCTSIMU;

HWHTepeca K 0COOCHHOCTSIM TPY/Ia B Pa3IMIHbIX cdepax MpodeCCHOHATBHOM JEsITEh HOCTH.

METAIIPEJIMETHBIE PE3YJIbTATBI



MeranpeqMeTHbIe Pe3yJbTaThl OCBOSHUSI y4eOHOro mpenmera «XHMHUsS» HA YPOBHE CPEIHETO
o0111ero 0opa3oBaHus BKIIIOYAIOT:

3HAQUUMbIC U1 (OPMHUPOBAHUS  MHUPOBO33PEHHS  OOYYAIOIIMXCS  MEXKIUCIMIUIMHAPHBIC
(MexnpeMeTHbIE) OOILIEHAayYHBbIE TOHSATHS, OTPAXKAIOIIME IEIOCTHOCTh HAyYHOH KapTUHBI MHpa H
crel(uKy METOJI0B MTO3HAHHMS, UCTIONB3YEMbIX B €CTECTBEHHBIX HAayKax (MaTepHsi, BEIECTBO, SHEPrHsl,
SIBJICHHE, TIPOIIECC, CHUCTeMa, Hay4HbI (DaKT, HPHHIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
YCCIIe/IOBaHUE, HAOIIOICHNE, U3MEPEHHUE, SKCIICPUMEHT U IPYTHUE);

YHUBEpCcalibHble yueOHbIe peiicTBHs (MO3HABaTENbHbIC, KOMMYHHKATHBHbBIC, PETrYISITUBHBIC),
obecrieurBarone QopMuUpoBaHue (YHKIUOHATBHOW TI'PaMOTHOCTH W COIMAIBHON KOMITCTCHIMH
00yJaroIUXCS;

CIOCOOHOCTB 00y4aroImuxcst UCIIOJIB30BATh OCBOCHHBIE MEXIUCLUIIIMHAPHBIE,
MUPOBO33PEHUECKHIE 3HAHWSI M YHHUBEpCAIbHbIC y4eOHBIe JIEWCTBHUS B MO3HABATENLHOW M COIMAIBHOM
NPaKTUKE.

MeranpeaMeTHble  pe3yJbTaThl  OTPAKalOT  OBJIQJCHWE  YHHBEPCAJbHBIMH  yUCOHBIMHU
IM03HABaTEIIbHBIMA, KOMMYHHUKATHBHBIMU H PETYIISTUBHBIMH JICHCTBUSIMHU.

OBiajieHue YHUBEPCATLHBIMH Y4eOHBIMH MO3HABATEJILHBIMU TCHCTBUSMMU:

1) 6a3oBble JIorHYecKue AeCTBUA:

CaMOCTOSTENIFHO (JOPMYJIUPOBATD U aKTyaJIM3UPOBaTh MPOOJIeMy, BCECTOPOHHE €€ paccMaTpuBarh;

OTIPEIENATh LIEHN ACSITEIbHOCTH, 33/1aBasi mapaMeTpbl U KPUTEPUH UX JOCTHKEHHS, COOTHOCHTH
Pe3yIbTAThI ACATEIBHOCTH C TOCTABICHHBIMU LEIAMUY,

WCIIONIb30BaTh MIPU OCBOCHUU 3HAHUU MPUEMBI JJOTHYECKOr0 MBIIUIEHUS — BBIIEISATh XapaKTepHbIe
MPU3HAKU TOHSITUH W YCTAaHABIMBATh MX B3aUMOCBS3b, UCIOIB30BATh COOTBETCTBYIONINE MOHSITUS IS
OOBSICHEHHSI OTJICTTbHBIX ()aKTOB U SIBIICHUIA,

BBIOMPATh OCHOBAHUS ¥ KPUTEPUH JIJISI KITacCU(DHKAIMY BEIIECTB U XUMUYESCKUX PEAKIIHIA;

yCTaHABIMBATh MPUIMHHO-CIIEACTBEHHBIE CBS3M MEKILy N3Y4aeMbIMHU SIBICHUSIMU;

CTPOUTH JIOTHYECKHE pacCyXaeHus (MHIYKTUBHBIC, METyKTHBHBIC, 10 AHAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH M TPOTUBOPEYHS B pPaCCMaTPUBAEMBIX SBICHUSX, (OpPMYyIHpOBaTh BBIBOABI U
3aKITFOUEHUST;

MPUMEHSTH B MpOIecce MO3HAHNUS, UCTIONB3YEeMbIE B XUMHUH CHMBOJIMYECKUE (3HAKOBBIE) MOJIETIH,
MpeoOpa3oBbIBATL MOJICNILHBIE TPECTABJICHUS — XUMHUYECKHI 3HAK (CHMBOJ) JJIEMEHTA, XHMHYECKas
(dopmya, ypaBHEHHUE XUMHUYECKON PEaKIN — MPH PEIICHUH YU4EOHBIX MMO3HABATEIBHBIX M MPAKTHYSCKUX
3a1a4, NPpUMCHATL HA3BAHHBLIC MOJCJIBHBLIC NPCACTABJIICHUA OJIA BBIABJICHHA XapaKTCPHBIX ITPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKLUil.

2) 6a3oBbIe HCcJdea0BaTebCKHE JIelicTBHA:

BJIA/IETh OCHOBAMH METOJI0B HAYYHOI'O TIO3HAHMSI BELIECTB U XUMHUECKUX PEaKLHi;

(hopMyIMpOBaTh 1ENN U 3aJIa9d MCCIICJOBAHMS, HCIIOB30BATh MMOCTABICHHBIC M CAMOCTOSTECIILHO
c(OpMYIHMPOBAaHHbIE BOMPOCHl B KAueCTBE HMHCTPYMEHTA ITO3HAaHUS W OCHOBBI Jisi (POPMUPOBAHUA
TUIOTE3HI 110 MPOBEPKE MPABUIILHOCTU BBICKA3bIBAEMBIX CYXKIICHU,

BIIAJIETh HAaBBHIKAMH  CaMOCTOSTENBHOIO IIJITAHUPOBAHWA W TPOBENEHHUS  YUEHHUUECKUX
JKCIIEPUMEHTOB, COBEPILIEHCTBOBAaTh YMEHHS HAONIOAATh 3a XOJOM TMPOLECCa, CaMOCTOSTEIBHO
MIPOTHO3UPOBATEL €T0 Pe3yNbTar, (OPMYIMPOBATh 00OOIEHUS M BBIBOJBI OTHOCHUTEIHHO JOCTOBEPHOCTU
Pe3ybTaTOB UCCIIEIOBAHUS, COCTABIIATH OOOCHOBAHHBINA OTYET O MPOAETaHHON padoTe;

MpHOOPETaTh OIBIT YYEHHUYECKON HCCIIEZOBATENCKOM U MPOSKTHOM AESITENbHOCTH, MPOSIBISTH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIOMCKY METOOB PELICHHS MpPakTHUYeCKUX 3ajad,
MIPUMEHEHUIO PA3TNYHBIX METO/IOB TTO3HAHMSL.

3) pa6ora ¢ undopmanmeii:

OpPHEHTHPOBAThCS B Pa3IMYHBIX HMCTOYHHMKAX HH(popManuu (Hay4yHO-TIOMyJspHAs JUTEeparypa
XHUMHYECKOrO COJICPKaHusl, CIIPaBOYHbIE TIOcoOMs, pecypchl MHTepHeTa), aHAIM3HUpOoBaTh HHPOPMAITHIO
pa3NMMYHBIX BUJOB W (OpM TpEACTaBICHUS, KPUTHYECKH OlEHHBAaTh €€ JOCTOBEPHOCTh H
HETIPOTUBOPEUYHNBOCTH;

(hopMyNIMpOBaTh 3alPOCHl U MPUMEHSTH Pa3IMUHbIE METOBI IIPY TIOMCKE U O0TOOpe MH(POPMAIHH,
HEOOXOIMMOH /IJIsl BBITOHEHUS YI€OHBIX 3a/1a4 OMpeIeIEHHOrO THIIA;

MpUOOpPETaTh OMBIT HUCHOJB30BaHUS HH(MOPMAIMOHHO-KOMMYHUKATHBHBIX ~ TEXHOJIOTHHA U
PA3IIMYHBIX ITOUCKOBBIX CUCTEM;



CaMOCTOSITENIHO BBIOWPATH ONTHMAaNbHYIO (QOpMy TMpeicTaBieHuss HHGOpMauu (CXEMBI,
rpaduKy, [rarpaMMbl, TAOJUIBI, PUCYHKH U APYTHE),

WCIONB30BaTh HAYYHBIM S3BIK B KaueCTBE CPEACTBA MpH pabore C XUMHUYECKOH HWHGpOpMalUei:
MPUMEHATh MEXIpeaMeTHble ((Qu3ndeckue ¥ MareMaThveckue) 3HaKM W CHMBOJBL, (DOpMyIIbI,
ab0peBuarypsl, HOMEHKIATYPY;

WCIOJB30BaTh U MPE0OPa30BBIBATH 3HAKOBO-CHMBOIIMUECKHIE CPEACTBA HATIISTHOCTH.

OgByaeHue YHUBEPCAJIBHBIMH KOMMYHUKATUBHBIMY /I CTBUSIMU:

3aJaBaTh BOMPOCHI TIO CYIIECTBY OOCY)KJaeMOW TEeMBbI B XOJE JHAllora W/WIN JIUCKYCCHH,
BBICKa3bIBaTh HJEH, (OPMYIMPOBATHL CBOU IMPEIJIOKCHUS OTHOCHUTEIILHO BBIMOJHEHUS MPEIJIOKCSHHOMN
3a/1a4y;

BBICTYNaTh C TIPE3CHTAMEN pPE3yJbTaTOB IO3HABATEIBHOW JESTEIBHOCTH, ITOJYYEHHBIX
CaMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHHKAMU IPHU BBIMOJHEHHMM XHMHYECKOTO J3KCIEPUMEHTa,
MIPAKTUYECKON pabOThI IO UCCIIEIOBAHMIO CBOMCTB M3yYaeMbIX BEIIECTB, pealu3aly yueOHOr 0 IPOeKTa
1 (popMyJIUPOBATh BBHIBOJIBI IO PE3YJIbTaTaM IMPOBEIEHHBIX UCCIICIOBAHUMN MyTEM COTJIACOBAHMS TTO3UITU I
B XO/I€ 00CYXIICHHUS 1 OOMEHa MHEHHUSIMH.

OgyafeHue YHUBEPCAIBHBIMHU PEryJIATHBHBIMH JeHCTBUSMM:

CaMOCTOSITENIBHO IIJIAHUPOBATh U OCYILLIECTBILITH CBOIO [I03HABATEIBHYIO IESTEIIBHOCTD, OIPENEIIIs
e€ meaM M 3aJaud, KOHTPOJIMPOBATH U IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH Mpe.iaracMblii
QITOPUTM JCUCTBUN TIPU BBHITONHEHWW Yy4eOHBIX W HCCIICNOBATENLCKUX 3aJlad, BBIOMparh Hambolee
3¢ GeKTUBHBIA cOcO0 MX PeUIeHUs] ¢ YYETOM MOTyYEHHs] HOBBIX 3HAHMHA O BEHIECTBAX M XUMHUYECKHX
peaKkuusx;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH JESITEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

INPEJMETHBIE PE3YJIBTATbBI

11 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOCHHS Kypca « O0mIas 1 HeopraHniecKasi XMMHsD) OTPaKaIOT:

c(hOpMHUPOBaHHOCTh TPEJICTABICHUNA: O XUMHYECKOH COCTABISIIONICH €CTECTBEHHO-HAYYHOM
KapTHUHBI MHPa, POJIM XMMHH B TIO3HAHUH SIBICHUH TIPUPOJBI, B (HOPMUPOBAHUH MBIIUICHUS U KyJIbTYPHI
TMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMOM Ui pemIeHUs MPaKTHYeCKUX 3a1ad U
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBbIO M IIPUPOIHON CpeIe;

BIIQJICHUE CHCTEMONH XWMHYECKMX 3HAHHWM, KOTOpass BKJIIOYAET: OCHOBOMOJIATAIOIIHAE MOHATHS
(XMMHMYECKHH 3JIEMEHT, aTOM, H30TOIl, $-, P-, d- AIEeKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIpHBI  00BEM, BaJEHTHOCTb, BIIEKTPOOTPHLATENBHOCTh, CTEHEHb OKHCIICHHUS, XUMHYECKas CBS3b
(xoBasyieHTHasl, MOHHAsl, METaUIMUECKasi, BOJAOPOJHAs), KPUCTAJUIMUECKasl PEILETKA, TUIbl XUMHUYECKUX
peakuuii, pacTBOp, O3JIECKTPOJIUTHI, HEIIEKTPOIMTHI, DJIEKTPOJIMTHYECKAs AWCCOLMALNSA, OKUCIHUTENb,
BOCCTaHOBHUTEIIb, CKOPOCTh XUMHUUECKOH PEaKIHK, XMMUYECKOE PABHOBECHE); TEOPHH M 3aKOHBI (TEOpHU S
3IEKTPOJUTUUECKON Arcconuanuu, nepuoaudecknii 3axon /1. 1. MeHnneneesa, 3aKOH COXPaHEHH S MacChl
BEILECTB, 3aKOH COXPAHEHUS M MPEBPALICHUSI SHEPrud MpU XUMUYECKHUX PEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJMYECKUH SI3bIK XMMUHM, MHPOBO33PDEHUECKHE 3HAHMS, JIeKAallMe B OCHOBE ITOHUMAaHUS
MPUIUHHOCTH ¥ CUCTEMHOCTH XMUMHUYECKHX SIBJICHHMH, (PAKTOJIOrHMIEeCKHe CBEICHHSI O CBOMCTBAX, COCTaBe,
MOTyYeHHH ¥ O€30MacHOM HCHOJNB30BAHUM BAKHEHIIMX HEOPraHMYeCKUX BELIeCTB B OBITY U
MIPaKTUYECKOH IEATENBHOCTH YEJIOBEKA;

Cc(OPMHUPOBAaHHOCTh YMEHHMH BBISBIATH XapaKTepHbIE MPU3HAKM IOHSATHH, YCTaHABIMBATH HX
B3aMMOCBSI3b, HCII0JIb30BAaTh COOTBETCTBYIOIIME MOHATHS IPU ONUCAHUN HEOPTaHWYECKUX BEILECTB U UX
MIpEBPALIEHHUI;

c(OPMUPOBAaHHOCTH YMEHHH HCIIONB30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIS COCTaBlIeHUs (hopmyt
BEUIECTB M YPaBHEHMH XMMHYECKMX peaknui, cucrematnueckyto HomeHknatypy (IUPAC) u
TPUBHAJIbHBIE HAa3BaHUS OTJENIbHBIX HEOPraHUUECKUX BELIECTB (YrapHbIi ra3, YrieKHCIbIA a3, aMMHaK,
raméHas U3BeCTh, HeraméHas u3BeCTh, IMThEBAS COAA, MUPUT U IPYTHUE);

c(hOpMUPOBAaHHOCTh YMEHHH ONpPEAEISITh BAJEHTHOCTb W CTENEHb OKUCJIEHHS XHUMHYECKHX
3JIEMEHTOB B COGAMHEHMSIX PA3IMYHOTO COCTaBa, BHUJA XHMHYECKOW CBA3M (KOBaJICHTHAs, HOHHas,
MeTaJuIndeckasi, BOAOPOIHAs) B COSAWHEHHSIX, THIT KPUCTAUTMUYECKON PEMIETKH KOHKPETHOT'O BEIIECTBA



(aTomHas, MoNeKyJsIpHas, HWOHHAs, MeTaJUIMYecKas), Xapakrep Cpeabl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCTUHEHUI;

c(hOpMHPOBaHHOCTh YMEHHMH yCTaHaBIMBATh MPUHAIJICKHOCTh HEOPraHWYECKUX BEIIECTB MO HMX
COCTaBY K ONPEIEIEHHOMY KIIacCy/TpyIIe COeMMHEHHH (IIPOCThIE BEHIECTBA — METAJIBl M HEMETAJUIBL,
OKCH/Ibl, OCHOBAHHSI, KUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COIIH );

c¢(hOpMHUPOBaHHOCTh YMEHHUH PacKphIBaTh CMBICT Tieprojdeckoro 3akoHa JI. M. Menneneera u
JEMOHCTPHPOBATH €r0 CUCTEMATH3UPYIOULYIO, OOBSICHUTENBHYIO M TPOTHOCTHYECKYIO (DYHKIIUH;

c(hOpMHPOBAaHHOCTh YMEHHUH XapaKTEpPU30BaTh JIIEKTPOHHOE CTPOEHHE aTOMOB XHMUYECKUX
anemeHToB 1—4 mepuomoB llepmommdeckoil cucrembl xuMmdeckux aneMeHToB JI. . MeHneneesa,
UCIIONB3YSl TOHSTHS «S-, P-, O-3JEKTPOHHBIC OPOHMTANIN», «IHEPreTHYECKHE YPOBHI», OOBSICHSITH
3aKOHOMEPHOCTH HM3MEHEHHSI CBOWCTB XHMHUYECKHUX IEMEHTOB M WX COCIUHEHWI IO IepuojaM M
rpynmnam [lepuonnyeckoit cucreMsl XuMUUYeCKHUX ieMeHToB J1. 1. Menneneesa;

c(hopMHpOBaHHOCTh yMEHWH XapaKTepuU30BaTh (OMHCHIBATH) OOIIME XHMHYECKHE CBOMCTBA
HCOPraHnvdCCKUX BCHICCTB pPa3JIMYHBIX KJIACCOB, MOATBCPXKIAATH CYHICCTBOBAHUC TeHETUUECKON CBS3U
MEXIy HEOPraHMYeCKMMH BEIIECTBAMH C IIOMOIIBI0 YpPaBHEHUI COOTBETCTBYIOUIMX XHMHYECKHUX
peaxumii;

c(OpPMUPOBAaHHOCTh YMEHHSI KJIACCU(DUIMPOBATH XUMUYECKHE PEAKINH 110 Pa3IMYHbIM PU3HAKaM
(uncity W coctaBy pearupylolMX BEIIECTB, TEIUIOBOMY 3(QeKry peakiuu, MU3MEHEHHIO CTeleHeH
OKHCJIEHHS 3JIEMEHTOB, 0OPaTUMOCTH PEaKlty, yIaCTHIO KaTalnu3aropa);

c(hOpMHUPOBaHHOCTh YMEHHH COCTABISITH YPAaBHEHHS DPEAKUUHA Pa3IUYHBIX THIIOB, MOJHBIE U
COKpAIIEHHbIE YpaBHEHHUS PEaKUHil HOHHOTO OOMEHa, YUMTBIBasl YCIOBHS, NPU KOTOPBIX 3THU PEAKIUH
HIYT 0 KOHIIA;

c(OPMUPOBAaHHOCTh yYMEHHI NPOBOJUTH pPEAKIMH, IOATBEP)KAAOIINE KauyeCTBEHHBIH COCTaB
pa3NUYHbIX HEOPraHMYECKUX BEILECTB, PACIIO3HABATh OIBITHBIM IIYTEM HOHBI, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

c(OPMUPOBAaHHOCTH YMEHUH PACKPHIBATh CYIIHOCTH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIINiA
MTOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOTO OallaHca 3TUX PEaKIHif;

c(h)OpMHUPOBAaHHOCTh yMEHHH OOBACHATH 3aBUCHUMOCTH CKOPOCTH XHMHMYECKOM PEaKIUH OT
pa3nuYHBIX (PAKTOPOB; XapakTep CMEIIECHHS XUMHUYECKOro pPaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozpeiicTus (mpuHiun Jle [larense);

c(hOpMHUPOBAaHHOCTh YMEHHMHM XapaKT€pPU30BaTb XWMHUYECKHE IIPOLIECCHI, JIEXKAIe B OCHOBE
MIPOMBIIIIJIEHHOTO TIOJYYEHHS! CEPHOM KHMCIIOTHI, aMMHUAaKa, a TaKke C(OPMUPOBAHHOCTH MPE/ICTaBICHHUHA
00 O0IIMX HAYYHBIX IPUHIMIAX U 3KOJIOTHUECKUX MPoOIeMax XUMHIECKOTO TPOU3BOICTBA;

c(hopMHpPOBAaHHOCTh YMEHHI IMPOBOAUTH BBIUMCIICHUS C HMCIOJIb30BAHMEM IIOHSTHS «MaccoBas
JI0J1s1 BEILIECTBA B PAaCTBOPE», 00BEMHBIX OTHOLICHUHN Ta30B MPH XUMUYECKUX PEAKIMIX, MAaCChl BELIECTBA
i o0bEMa Ta30B MO U3BECTHOMY KOJIMUECTBY BEILECTBA, MAcce WM 00BEMY OHOTO M3 YJacCTBYIOIIMX B
peakMy BEIIECTB, TEIIOBOr0 3(d(dekTa peakyd Ha OCHOBE 3aKOHOB COXPAaHEHHSI MacChl BEIIECTB,
MIPEBPALCHAS] M COXPAaHEHHSI SHEPTHH;

c(hOpMHUPOBaHHOCTh YMEHHU COONIOJIATh TpaBHUJia TIONB30BAHUS XUMHUECKOW TMOCYAIOH H
nabopaTOpHeIM O0OpYAOBaHHEM, a TaKkKe MpaBuia OOpaIIEHHWs] C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKUHUSMH T10 BBITTOJHEHHIO JJAOOPaTOPHBIX XMMUUECKUX OITBITOB;

c(hOpMHUPOBaHHOCTh YMEHUH TJIAHUPOBATH U BBITIOJHATH XUMUYECKUH SKCIIEPUMEHT (Pa3ioKeHHe
[IEpOKCHJIa BOAOpPOJAa B HPUCYTCTBMU KaTajau3aTopa, OIpPENeJICHHE Cpelbl PacTBOPOB BEIIECTB C
MIOMOIIBI0 YHHUBEPCAIBHOIO WHAWKATOPa, BIMSHUE PA3IWYHBIX (DaKTOPOB HA CKOPOCTH XUMHYECKON
peaKIuy, peakui HOHHOTO 00OMEeHa, KaueCTBEHHBIE PEAKIH Ha Cyb(ar-, KapOOHAT- M XJIOPUI-aHUOHBI,
Ha KaTMOH aMMOHHUS, PElleHHE 3KCIEePUMEHTAIbHBIX 3a7a4 1o temaMm «Meramsy u «Hemeramwisn) B
COOTBETCTBUHU C MpaBHJIAMH TEXHUKU OE30MACHOCTH IPU OOpAaIlleHWH C BEUIECTBAMU M JIAOOPATOPHBIM
000pyJOBaHHEM, TIPECTABIIATH PE3YJIbTaThl XUMHUYECKOTO IKCIIEpUMEHTa B (OopMe 3alvCH ypaBHEHHUIA
COOTBETCTBYIOUIMX peakinii U (POPMYIMPOBATH BHIBOJBI HA OCHOBE 3TUX PE3yJIbTaTOB;

c(OpMUPOBAaHHOCTh ~YMEHMH KPUTHYECKH AaHAJM3UPOBAaTh XUMHUYECKYI0 HMH(OpMAIHIO,
MOJy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpecTBa MACCOBOH KOMMYHUKAIMK, IHTEpHET U JpyTuX);

c(OPMUPOBAaHHOCTh YMEHUH COOMIONATH MPaBHia YKOJIOTHYECKH IENecO00pa3HOro MOBEICHHS B
OBITY M TPYAOBOH AESTEIBHOCTH B LEISIX COXPAHEHHUS! CBOETO 3I0POBbS M OKPYKAIOLIEH MPUPOAHOU
Cp€abl, OCO3HAaBAaTh OIIACHOCTb BO3,ZICI71CTBI/ISI Ha JXMBBIC OPraHU3MbI OHpeﬂeHéHHBIX B€OICCTB, ITOHUMaAs



cmbicnn mokazarenst [1/IK, mosicHATH Ha mpuMepax CrIocoObl YMEHBINCHHS M HPEJOTBPAIICHHS HX
BPEIHOTO BO3/ICHCTBHS HAa OPTaHM3M YEJIOBEKA;

JUIsl 00YYaIOIIMXCsl ¢ OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI: YMEHUE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METO/IaX MIO3HAHHUSI BEILECTB U XUMHUYECKUX SIBICHUIL;

JUISL CIIETIBIX M CIa0OBHAAIIMX OOYYarONIMXCS: YMEHHE HCIIOIb30BaTh pPElbe(HO-TOUECUHYIO
cucteMy obo3HaueHuit JI. bpaiiis muist 3armucu XuMuIeckux Gopmya.



51 ‘ [Tnactmaccel. Kayayku. Bonokna 2
HWTtoro no pazueny 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KJIACC

KoanyectBo yacos DJIeKTpPOHHBIE
Ne i/ f;:g:):;o;:::me PasIeiIon HTem Beero KonTpoasnsie | IIpakTuyeckue ﬁ%ﬁﬁﬁl}gbm e
padoThI padoThI pecypebi
Pa3nen 1. TeopeTnyeckue 0OCHOBBI XUMHUH
Crpoenuie atomoB. [lepnonudeckuii 3axoH
1.1 u Ilepuonnyeckas cucTeMa XUMHYECKUX 3
anemeHnToB JI. V1. Meneneera
12 Crpoenue Bemectsa. MHOrooOpasue 4
BELIECTB
13 XUMHUYECKHE PEaAKIIUH 6 1 1
HWtoro no pazneny 13
Pa3nen 2. Heopranuyeckasi Xumust
2.1 Merausl 6 1
2.2 Hewmertast 9 1 1
23 CBs13b HEOPraHMYECKUX U OPraHMYECKUX 5
BEIIECTB
Utoro no pazneny 17
Paznen 3. Xumusi M KU3Hb
3.1 ‘ XuMHSL U JKU3HB 4
Hroro no pazneny 4
OBLIEE KOJIMHECTBO YACOB I10 I[TPOI'PAMME 34 2 3




Y4eOHO-TeMATHYECKUH IVIAHMPOBaHH e

Ne ni/m Tembl Bcero D opMBbI KOHTPOJISI
1acoB Ypoxu IIpakTnyeckue padoThl KounTtpoJbHbie
padoThI

1. Tema 1. Ctpoenue aToma u 3 3 - -

MEPUOIMUCSCKUI 3aKOH

.M. Menneneepa
2. Tema 2. CTpoeHue BeniecTBa 11 9 [Ip. p. Nel «ITonmyuenue, coOupanue u K. p. Nel

pacro3HaBaHUE Ta30B»
3. Tema 3. Xumuueckue peakuuu 9 8 - K. p. Ne2
4. Tewma 4.BemectBa u ux cBoiicTBa 11 9 IIp. p. Ne2 «Pemenue Hror K.p. Ne3
SKCIIEPUMEHTAIBHBIX 33/1a4 Ha
UACHTU(DUKALINIO HEOPraHUIECKUX
COCINHEHUI
Hroro 34 2 3




Kanenoapno-memamuueckoe nianuposanue yueoOHo2o npeomema Ha yueonstii 200 11 knacc,
(pazoewrit yposenv 1uac 6 neoenro, écezo 34 uaca), YMK O. C. I'adpuenana

Ne n/m Tema ypoka N3y4yaempie BOIIPOCHI OKCEepUMEHT. TpeboBaHus K ypOBHIO TOJATOTOBKU
. — 1eMOHCTpallMOHHBIH BBIITYCKHUKOB
nara JI. — naGopaTopHBbIit
Tema 1. Cmpoenue amoma u nepuoouueckuii 3axkou /I.U.Menoeneeea (2uaca)
1.3-09 | Uncrpykrax mo Anpo: IpOTOHBI U HEUTPOHBI U3OTOIIBI. 3HATH/MOHMMATH
T.b.Ctpoenune DNEKTPOHBL. DIIEKTPOHHAsA 000JI0UKa. - gaxcHeliuiue XumuyecKkue NOHAMuUA:
aToMma. DHepreTuueckuil ypoBeHb. ATOMHBIE XUMUYECKUHU IIEMEHT, aTOM, U30TOITBI.
opOuTaNU. S-, P- JIEMEHTHI.
OCOOEHHOCTH CTPOEHHUS AIEKTPOHHBIX
000JI04€K aTOMOB MEPEXOIHBIX AIEMEHTOB.
2.10-09 | Ilepuoguuec- [Tepromuueckas cucTeMa XUMHYECKUX . Pazimuunbie hopmbl 3HATH/MOHUMATH
KHIi 3aKOH sanemenToB /[.MI.MenaeneeBa — rpaduueckoe | IEPUOIUYECKON CUCTEMBI - OCHOGHUbLE 3AKOHbL XUMUU:
JI.M.MenneneeBa | oroOpakeHUE MEPUOAUYECKOr0 3aKOHA. XUMHYECKON CUCTEMBI - nepuoguueckuii 3akod [[.M1.Menneneesa.
B cBeTE yueHUsS 0 | DU3NUECKUI CMBICT OPSIIKOBOI O HOMEpPA JA.N.Menneneena. YmMmernb
CTpPOEHHM aTOMa | dJEeMEeHTa, HOMepa eproaa U HoMepa - Xapakmepu3oeamau:
rpynnsl. BanentHeie 25ekTponsl. [IpuanHb AJIEMEHTBI MaJIbIX IEPHOJIOB IO UX
M3MEHEHUS CBOWCTB AJIEMEHTOB B MEPUOJIAX H MOJIOKEHUIO B TIEPUOINYECKON CHCTEME
rpynnax (rJ1aBHBIX TOArPYIINAx). 3HaUYEHUE AN .Meunneneesa.
MEePUOUYECKOr0 3aKOHA.
Tema 2. Cmpoenue sewecmea (12uacos)
3. Honnas HNonnas cBsa3b. Katnonsl u anuonsl. Monnsie | JI. Moaenu noHHBIX 3HaTb/MOHUMATH
17-09 | xummuveckas KpucTajuimueckue pemerku. CBoiicTBa KPUCTAIUTMYECKUX PEIIETOK - gadicHellue XumMuuyecKue NOHAMUA.
CBSI3b BEIIECTB C ATUM TUIIOM KPUCTAIITHNYECKUX (xmopun HaTpUA) BEIIECTBA HEMOJIEKYJISIPHOTO CTPOCHUS
pEIIEeTOK. (MOHHBIE KPUCTAJIIIMYECKUE PELIETKN);
VOH, MOHHAsl XMMHYECKasl CBSI3b (BEIIECTBA
MOHHOI'O CTPOEHU);
Ymernb
- onpeodenamy’ 3apsij NOHA, MOHHYIO CBSI3b B
COCIMHECHHUSIX;
- 00bACHAMb: TIPUPOJY HOHHOHU CBSI3H.
4-5 KoBanenTtnas DnexTpoorpuniaTeabHocTb. [lonsipHas u . Monenu aTOMHBIX U 3HaTb/MOHMMATH
24-09 | xummuueckast HENoJIApHasl KOBAJICHTHBIE CBS3H. MOJIEKYJIIPHBIX - XumuuecKue NOHAMuUA:
01-10 | cBs3p MexaHu3Mbl ee 00pa3oBaHuUs CBS3U KPUCTAJUINYECKUX PEIIETOK 3IEKTPOOTPULIATENIEHOCTD, BaJIEHTHOCTb,
(OOMEHHBIN 1 TOHOPHO-aKIIETITOPHBI ). CTENEHb OKHUCIICHHUS], BEIIECTBA
MoJtekysipHbI€ U aTOMHBIE MOJIEKYJIIPHOTO 1 aTOMHOT'O CTPOCHHSI.




KpUCcTaJuInyeckue pemeTku. CBoiicTBa
BEIIECTB C ATUMHU TUIIAMH KPUCTATINIECKHX
pEILEeTOK.

CrerieHb OKMCIICHUS U BaJICHTHOCTD
XUMHUYECKUX DJIEMEHTOB.

Ymernb

- onpedenamau:

BaJICHTHOCTb U CTEIEHb OKHCIICHUS
XUMHUYECKUX IJIEMEHTOB, KOBAJICHTHYIO
(mONSApHYIO M HEMOJISIPHYIO) CBSI3b B
COCTMHCHUSIX.

- 00bACHAmMD:
IIPUPOJlY KOBAJIECHTHOM CBS3H.
6 Merannueckass | OCOOEHHOCTH CTPOEHUS aTOMOB METAJIIOB. JA. Moaenu MeTalsIm4ecKux 3HaTh/MOHMMATH
8-10 XUMHUYECKast Metannmmyeckasi XiMUUYECKasi CBSI3b U KPUCTAJUIMYECKUX PEIICTOK. - Xumuueckoe nouamue:
CBSI3b MeTaJUTMYeCcKasi KpUCTATNYeCcKast perieTKa. MeTaJUInYeCcKasl CBSI3b, BEIIECTBA
CBolicTBa BEIECTB C METAININYECKOHN CBA3BIO. METAJNINYECKOI0 CTPOECHHUSI.
Ymernb
- 00BACHAMb: IPUPOAY METAIIIMYECKOM CBS3U
- onpeodenamp: METAUINYECKYIO CBS3b.
7 Bonopoanas MexmonekyisipHas 1 BHyTpuModekyisapaas | . Moaens monekynsl JJHK.
15-10 | xumuyeckas BOZOPOJHAs CBsI3b. 3HAYEHHUE BOJLOPOJIHOU
CBSI3b CBSI3M JIJII OPTaHU3AIUU CTPYKTYP
ouonomumepoB. Exunas mpupona
XUMHUYECKOH CBSI3U.
8 I"azoobpa3znoe Tpu arperaTHbIX COCTOSIHUS BOJIBI. . Monens MonsipHOTo 00beMa | 3HATH/MOHUMATH
22-10 | cocrosiHHE Oco0eHHOCTH CTPOCHHSI Ta30B. MOJISIPHBIIA ra3oB - gadICHelue Xumuiyeckue NOHAMuUA:
BEIIECTBA 00BbeM ra3000pa3HbIX BEIIECTB. . Tpu arperaTHbIX COCTOSIHHSI | MOJIb, MOJISIpDHASI Macca, MOJISIPHBIA 00beM.
[TpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJIBI.
BOZIOPOJI, KUCIIOPOA, aMMHAK, YTIIEKHU CJIbIHI
ras, oTuiieH. VX monyuenue, cobupanue,
pacrmo3HaBaHHeE.
9 [IpakTueckas XUMHUYECKHI SKCIEPUMEHT IO MOIY4YEHUIO, Ymernb
5-11 pabota Nel COOMpaHUIO U PaCIO3HABaHUIO BOJIOPOA, -8bINOJIHAN b XUMUYUECKUI IKCHEPUMEHM . TIO
«Ilonyuenue, KHCIIOPO/A, YIVIEKUCIIOrO ra3a, aMMHuaKa u pacro3HaBaHUIO BOAOPOJA, KHUCIOPOAA,
cobupaHue u ATUJICHA. YIJIEKUCIIOTO Ta3a, aMMHUaKa, TUJIeHa
pacrno3HaBaHue

ra3oB»




10 Kunakoe u Bona, ee Guonoruyeckas ponb. [Ipumenenne | JI. O3HaKoMIieHUE C
12-11 | TBepmoe BoabL JKecTKOCTh BOIBI U CIIOCOOEI ee MUHEPaJIbHBIMU BOJAMHU
COCTOSIHHE ycrpanenus. Kucneie conu. MuHepaibHbIe
BEII[ECTBA BOABL JKUAKME KPUCTAILIIBI U UX
ucnosib3oBanue. Kpucrammueckoe u
aMmop(HOe COCTOsIHHME BEIIeCTBA.
[TpumeHeHue aMOpHBIX BEIIECTB
11 JucnepcHble ITonsiTve O AUCHIEPCHBIX CHCTEMAX. . O6pa3iubl pa3InyHbIX
19-11 | cuctemsl JucnepcHas gasza u 1ucnepcuoHHas cpena. JUCIIEPCHBIX CUCTEM
Knaccudukarus TUCepcHBIX CHCTEM.
I'pyGonucnepcubie cucremsbl. [lonstue o
KOJIJIOUJaX U UX 3HaueHHue (30JIH, TeJn)
12 CocraB 3aKOH MOCTOSHCTBA COCTaBa BEILECTB. 3HATH/MOHUMATH
26-11 | BemectBa. Cmecu | BemecTBa MONEKYISIPHOTO U - 6adICHellue XUmMudeckue HOHAMUA'
HEMOJIEKYJIIPHOTO CTpOoeHus. MoneKyispHas 6EIIECTBA MOJIEKYJISIPHOTO U
dbopmyna. DopmyibHAS €IUHUIIA BEIIECTBA. HEMOJIEKYJIIPHOTO CTPOCHUS
MaccoBast u 00beMHast 10JIsl KOMIIOHEHTA B - OCHOGHbLE 3AKOHbL XUMUU:
cmecu. Pemenne 3a1au 3aKOH IIOCTOSTHCTBA COCTaBa BEIIECTB
13 O06o06mieHne u Brimonnenue ynpaxxuenuit u pemenue 3aga4d | JI. Onpenenenne tuna 3HATH/MOHMMATH
3-12 CHCTeMaTu3alus KpUCTAJUIMYECKON PEelIeTKH - meopulo XumuuecKkoil cea3u
3HaHUH 1O TeMe: BEI[ECTBA U OMHCAHUE ero YMmerh
«CtpoeHue CBOMCTB - 00BACHAMB: TIPUPOAY XUMUUYECKON CBSI3H,
BEII[ECTBAY 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa
U CTPOCHUS
- onpedenamsp: TUTl XUMUYECKOW CBSA3U B
COEJTMHEHUSIX
14 KonTponbpHas
10-12 | pabota Nel mo

teme: «CtpoeHue
BEIL[ECTBA

Tema 3. Xumuueckue peaxuyuu (Quacoes)




15-16 | Knaccudukanus | Peakiuu, mporekaromue 6€3 U3MEHEHUS . IlpeBpaiienue kpacHoOro 3HATH/MOHUMATH
17-12 | XuMHYECKHX COCTaBa BEIIECTB: aJUIOTPOITHS,. dbocdopa B OebIi. - Xumudecxue nOHAmusL:
24-12 | peakuuii B aIyIoTpoIHbIe Moaudukanuu yriepoaa, cepsl, | . Moxenu momnekyn AJJTIOTPOIIUS, H30OMEPH I, TOMOJIOTHS,
Heopranuyecko | ¢ocdopa, 0j10Ba U KUCIOPOA; U3OMEPHI,. H-OyTaHa u n300yTaHa, YTIIEPOJIHBIN CKEJIET,
Y OPraHUYEeCcKOW | M30MEepHsl, peaKluu U30MEPU3ALIUH. roMOJIOT OB OyTaHa. TEerI0BoM 3 PeKT peakuu
XUMHH. [TpruuHBI MHOT000Pa3HsI BEIIECTB: JI. Peakuiuu oOMeHa UIyIIUE C | - OCHOBHblE Meopul XUMUU:
[ToBTOpHBIN AITIOTPOIHUS M U30MEPHsI, TOMOJIOTHSI. 00pa3oBaHMEM OCaJlKa, Ta3a U | CTPOCHUS OPraHUYECKUX COCTMHEHUN
MHCTPYKTaX M0 | Peakuuu, naymue ¢ M3MEHEHHEM CoCTaBa BOJIBIL.
T.E. BEILIECTB!
PEaKIIMU COCAMHEHHUSI, PA3JIOKEHHUS,
3aMelieHust, oOMeHa. Peakiuu coeiMHeHus,
MIPOTEKAIOLIHE MTPU MPOU3BOJICTBE CEPHOI
KHCJIOTHI.
DK30 - U SHIOTEPMUYECKHE PEAKLINH.
TennoBo#t 3(hHEeKT XUMHUUECKUX pEaKIIHii.
TepMoxuMudeckue ypaBHEHHSL.
17 CkopocTb CkopocTh XUMUYECKOW peakiuun. PakTopsl, . 3aBUCUMOCTB CKOPOCTH 3HATH/MOHUMATH
14-01 | xumuueckoi BIIMSIIONINE HA CKOPOCTh XUMUYECKOU XUMHYECKUX PEAKIUi OT - XumuyecKue nOHAMUA. CKOPOCTh
peakuu peakuuu. KaranuzaTtopsl U KaTtaims. MIPUPOJILI BEILIECTB, XHUMHYECKOI peaKIuu, KaTalus.
[IpencraBieHue o pepMeHTax Kak KOHIEHTPAIUU U Ymernb
OMONOTrMYECKUX KaTaan3aTopax OeIKoBOH TEMIEPATYPHI. - 00bACHAM b 3aBUCUMOCTH CKOPOCTH
MIPUPOJIBI JI. [lonyuenue kucimopona XUMHUYECKON pEAKIIK OT PA3IUYHBIX
paslIoKEHHEM IEPOKCH A (baxTopoB.
BOJIOPOJIa C TOMOIIBIO
karamuzatopa (MnO2)u
KaTaJiasbl ChIPOTro KapToders.
. Mopenb «KHUIISIIEro caos»
18 OO6paTUMOCTh HeobOpaTumebie 1 00paTHMbIe XUMUYECKHE 3HATH/MOHUMATH
21-01 | xuMHYECKUX peakuun. XUMHUYECKOe paBHOBECHE U - 6aiICHellee XumuuecKoe noHAmue:
peakiuii crocoObl ero cMmemeHus. O0mmue XHMUYECKOE PaBHOBECHE

IIPEACTABJIEHUS O IPOMBIIIIEHHBIX CIIOCO0axX
MOJTyYEHHsI BEIIECTB Ha IpUMeEpe
IIPOM3BOICTBA CEPHOM KHUCIIOTHI

Ymernb

- 00bACHAM b’ 3aBUCUMOCTD TTOJIOXKCHHS
XHUMHYECKOTO PAaBHOBECHS OT Pa3IMIHBIX
dbakTOpoB




19

Pons BonEI B

Uctunusie pactBopsl. Pacmeopenue kax

J. PactBopeHne OKpalieHHbIX

3HATL/MOHUMATH

28-01 | xuUMUYECKUX Gusurxo-xumuueckuii npoyecc. SIBneHus, BEIIECTB B BOjIE: CyJibdaTa - 6aiICHelmue Xumuueckue NOHAMUA .
peakiusax MIPOUCXOJIAIINE TPU PACTBOPEHUH BemiecTB, - | Menu (I1),mepmanranara PacTBOPBI, JIEKTPOJIUT U HEIJICKTPOJIUT,
paspyueHue Kpucmaiiuieckol peuemku, Kasust, xjaopua xenesa (111) AIEKTPOTUTUUECKAS TUCCOIUAIINS,
ouggysus, mucconuanus, THAPATAIUS, - OCHOBHbIE MeopUU XUMUU:
JTUCCOITUAITUS YJIEKTPOJIUTOB B BOJTHBIX TEOPUS JIEKTPOIUTHICSCKOM [T CCOUAIIAN
pactBopax. Cmenensb 31eKmpoaumu4eckoul YMmeTh
ouccoyuayuu, CunbHule u ciabdwvie - onpeodenamap: 3aps]l HOHA
anekmpoaumol. KHCIOTHI, OCHOBAHUS, COJIH B
ceete TO/]
20 I'uaponus I'uaponu3 Heoprannyveckux u opranndyeckux | JI. Paznnunbie coydaun Ymernb
04-02 coenuHeHni. Cpena BOAHBIX PACTBOPOB: TUAPOIIN3a COJIeH - onpeodenamy
KHCTasi, HeUTpaabHas, eToYHasl. XapakTep cpeibl B BOJHBIX pacTBOpax
Booopoonwvui nokazamens (pH) pacmeopa. HEOPraHWYECKUX COCTUHEHUN
21 OKucCIUTENBHO- Crenens okucnenus. Onpenenenue crenenun | . Ilpocreiimme 3HATH/MOHUMATH
11-02 | BOocCTaHOBUTENBH | OKUCICHHUS 3JIEMEHTOB 10 (hopmyiie OKHUCITUTEIILHO - - gavicHelluue XumuiecKkue NOHAMUs:
bIC PCAKITUU coenuHeHwus. [ToHsATHE 00 OKHCITUTEIILHO- BOCCTAHOBUTEIIBHBIC PEAKIIUU: | CTCIICHb OKUCIICHHSI, OKUCIHTEIb U
BOCCTaHOBUTEINBHBIX peaknusix. OKUCIeHHE U | B3aUMO/ICH CTBUE IITHKA C BOCCTaHOBUTEIb, OKHCIICHUE U
BOCCTAHOBJICHHE, OKHCITUTENb U COJISTHOW KHCIIOTOM M JKeJe3a ¢ | BOCCTAHOBJICHHUE.
BOCCTaHOBUTEIb. DJIEKTPOJIU3 PACTBOPOB U cynbdarom menu (1) Ymernb
pacryiaBoB (Ha IpUMepe XJIOpUaa HATPus). - onpeoenams:
[TpakTHYeckoe MPUMEHEHHE JICKTPOIIH3a CTEICHb OKUCIICHUS XUMHUYCCKUX 3JIEMEHTOB,
OKHCITUTE]Ib U BOCCTAHOBUTEIb
22 O06001eHne U BrinonHeHue ynpaxHeHUH U peleHue 3aaau
18-02 | cucremarm3anms
3HaHUI 1O
TeMe:
«XUMHYECKUE
peaKIim»
23 KonTponbHas
25-02 | pabota Ne2 o
Teme:
«XUMHUYECKHUE

peakuun»




Tema 4. Bewiecmea u ux ceoiicmea (10 uacoes)

24-25 | Meraibl. [Tonoxenune meramos B [ICXD J1.1. . O6pa3ipl MeTaJlIoB. 3HaTh
4-03 Koppozus MenneneeBa. O6mme gusnueckue cBoiicta | Jl. BzaumoneiictBue - 6ADICHeTIUIE 6eU4eC6d U MAM EPUATIDL:
11-03 | merannos. MeTaJlJIoB. B3anMozelicTBre METaIoB ¢ IIETTOYHBIX U OCHOBHBIE METAJLIBI U CILIABHI.
Meramtyprus. HeMeTaJulaMu (XJI0POM, CEpOid, KUCIOPOJOM). | MIETIOYHO3EMENBHBIX METAIOB | YMeETh
DIIEKTPOIHS. B3auMoneiicTBue MIEIOYHBIX U C BOJION. - Xapakmepu3o08amsp’. SJIEMEHTHI METAJLIbI
LIEJIOYHO3EMENBHBIX METAJUIOB € BOAOM. . BzaumopenicTBue xkene3a ¢ | MaJIbIX IEPUOIOB MO UX MOJ0KEHUIO B
DNEKTPOXUMUYECKUM psAJl HANpsKEHU I CEpOii, METH C KUCIIOPOJIOM. MIEPUOANYECKON CUCTEME XUMHUYECKUX
METAJIJIOB, B3aUMOJIEUCTBUE METAJIIOB C . I'opeHue xene3a 1 MarHusl | 3JIEMEHTOB;
pacTBOpaMH KUCIOT U coneit. O6mme B KHCJIOPOJE. o01e XMMHYECKIE CBOMCTBA METAJJIOB;
CrocoObI oTydeHus MeTaioB. [lonsTue o - 00BACHAMB. 3aBUCUMOCTH CBOMCTB
KOPPO3HH METAJUIOB, CIIOCOOBI 3aIIUTHI OT METAJIJIOB OT UX COCTaBa M CTPOCHUS
Koppo3uu. CriiaBsbl.
26 Hemerasmis [Tonoxenue Hemeramwios B [ICXD J1.1. . JI. 3HakoMcTBO ¢ o0pa3iamMu | YMeTh
18-03 MenneneeBa. CpaBHUTEIbHAS HEMETAJUIOB U UX - Xapakmepu3o0eams. SJICMCHTBI HEMETaJlIbl

XapaKTepUCTHKA raJIoreHOB KaK Hanbolee
TUTIAYHBIX TIPEICTABUTENICH HEMETAJIIOB.
OxucIuTeabHEIE CBOMCTBA HEMETAIIIOB
(B3aMMOJIEICTBUE C METaJUIAMH U
BOZIOPOJIOM)

BoccranoBuTennHBIC CBOMCTBA HEMETAJIJIOB
(B3auMmoieiicTBue ¢ 6omnee
AIEKTPOOTPUIIATEILHBIMIA HEMETAJIIIAMH ).
brnaropoanbie rassi

IIPUPOJHBIMU COEUHEHUSAMMU.
. Bosronka ioja.

J. U3roroBnenune HoaHOM
CIIUPTOBOM HACTOMKHU.

. B3aumonerncreue XJI0pHOM
BOJIbI C paCTBOPOM Opomuaa
(lomna) kanus

MaJIbIX IIEPHUOJA0B 110 UX IMOJIOKCHUIO B
HepHOJIquCKOﬁ CUCTEMC XUMHNUYCCKHNX
SJIEMEHTOB, O0IME XUMUUECKHAE CBOMCTBA
HEMETAJLIOB;

- 00bsACHAMb: 3aBUCUMOCTb CBOWCTB
HCMCTAJJIOB OT UX COCTaBa U CTpOCHI/IH




27 Kucnotst Kucnotsl Heopranuyeckue u OpraHudecKue. JI. icnbiTanue pacTBOpOB 3HaTh/MOHUMATH
25-03 Knaccudukanus kucior. XuMu4ecKue KHUCIJIOT UHJIUKATOPAMH - 8adicHelluiue 6euiecmea U Mamepuaisl:
CBOMCTBA KHUCJIOT: B3aUMOJENCTBHUE C JI. B3aumoelictBue cosaHon cepHast, COJISIHAS ,A30MHAS, YKCYCHAS
MeTajljaMHi, OCHOBHBIMH OKCHJIAMH, KHUCJIOTBI M PaCTBOpAa YKCYCHOU | KUCZI0Mmbl
OCHOBAHHSIMHU, COJISIMU, CIIUPTAMMU. KHCTIOTHI C METaJIJIaMH, Ymernb
OCHOBaHUSIMHU, COJIIMHU. - Xapakmepu3zoeamsp:
0011 e XMMHUYECKHEe CBOMCTBA KHCIIOT
-HA3bl6amb: KUCIOTHI TIO «TPUBUAIILHONY UITH
MEXIYHApOJHON HOMEHKIIATYPE:
- onpeoenamp: XapaKkTep Cpeabl BOAHBIX
pacTBOpPOB KUCIIOT
28 OcHoBaHwusl. OcHOBaHMSI HEOPTaHUYECKUE U JI. icnibiTanue pacTBOPOB Ymerh
08-04 | AmdorepHbie opranndeckue. Knaccudukanus ocHOBaHUN. | OCHOBAHWH MHAMKATOPAMH. - Xapakmepu3oeams. oOIEe XUMHUYECKUE
COCTMHEHMUS: XUMHUUYECKHE CBONCTBA HEOPTAaHUYECKUX JI. [lonmyyeHue u cBoiicTBa CBOICTBA OCHOBAHUI;
OKCHJIBI, OCHOBaHMI1: B3aMMOJICUCTBHE C KUCIIOTAMH, HEPaCTBOPUMBIX OCHOBAHUM. - Ha3bl6aMb OCHOBAHUS 10 «TPUBHUAIBHON» U
THIPOKCHIBL KHUCJIOTHBIMHM OKCHIAMH M COJISIMH. MEXIYHAPOJIHOW HOMEHKIIATYPE;
Pa3noxxenne HepacTBOPUMBIX OCHOBAHHMIA. - onpedenamp: XapakTep Cpeabl BOAHBIX
pacTBOPOB ILEJI0Y el
29 Comu Krnaccuduxanus coneii: cpegHue, KUcibie, . O6pa3ib! MpUPOTHBIX YmeTh
15-04 OCHOBHbIEC. XMMHYECKHE CBOMCTBA COJICH: MMHEPAJIOB, COAEPKAITX - Xapakmepu3oeams. oOIE XUMHUIECCKUE

B3aMMO/JICHCTBUE C KHCIOTaMH, IIET0YaMH,
MeTasuiaM, cossiMu. [IpencraBurenu conent u
UX 3HaueHue. XJI0pua HaTpus, pocdat
KaJIbIIKs, KapOOHAT KaJbIus (CPEIHUE COJIH);
rUAPOKapOOHATHI HATPUS U aMMOHUS (KUCITIbIe
cojn); ruapokcokapoonat meau (1) —
Manaxut (oCHOBHas coJib). KauecTBeHHbIE
peaKIuu Ha XJIOPHUA-.Cylb(aT-, KapOoHAT-
WOHbI, KATHOH aMMOHHSI, KaTHOHbI xkese3a (1)

u (1)

XJIOpUJ HaTpHsl, KapOOHAT
KanbIus, pochaT KaabIus,
ruapokcokapoonat memau (11)
JI. UcnibITanne pacTBOPOB
CoJIel MHIMKATOpaMH

. KauecTBeHHBIC peakiuu Ha
KaTHOHBI ¥ aHMOHBI

CBOMCTBA COJICH;

- HA3b16amb’ COJM 110 «TPUBUATIBHOW» U
MEXIYHApOJHON HOMEHKIIATYPE;

- onpeodenams: XapaKTep Cpebl BOIHBIX
pacTBOpOB coel




30
22-04

IIpakTrueckas
pabota Ne2.
«Pemenne
AKCIIEPUMEHTAJIb
HBIX 3aJ1a4 Ha
UIECHTH(UKAITHIO
HEOPraHUYECKUX
1 OpPraHUYECKUX
COCIUHECHUI»

Pacno3naBanue HCOPraHM4CCKUX U
OpraHu4YC€CKuX COEIUHECHUMN

Ymerh

- 6bINOIHAM b XUMUYCCKUH IKCITEPUMEHT T10
pacrio3HaBaHWIO BAKHEHIIIMX HEOPraHUYECKUX
Y OPTaHUYECKUX COCAMHEHUN

31
29-04

O6o00menue u
CUCTEMATH3aLUS
3HaHUU MO
HEOpPraHUYeCcKOn
WA OPraHUYeCKOu
XUMUH.

IToHsiTHE O TEHETUYECKOM CBS3U U
IFeHETUYECKUX psafax. [ enetnaeckuit psaa
MeTaiia. ['eHeTndyeckuil psaj HemeTasia.
OcoOEeHHOCTH T€HETUYECKOr 0 PsiAa B
OPraHUYECKON XMMUH.

YmMmernb

- Xapakmepu3oeams: oOIHE XUMUIECCKHIE
CBOICTBa METAJIJIOB, HEMETAJIJIOB 1 OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX U OPraHUYECKUX
COeTMHEHUN

32
06-05

Hrorosas
KOHTPOJIbHAS
paborta Ne3

33-34
13-05
20-05

AHnanu3
KOHTPOJIbHOMN
paboThl
O06o001eHne 1
CHUCTeMaTH3aLUs
3HAHUM 110 Kypcy
ob1eit u
HEOPraHUYECKOU
XUMUH




N =

YYEBHO-METOJINYECKOE OBECIIEYEHHE:

Y4eOHuUK:
Xumus. 11 knacc.ba3zoBblii ypoBeHb: Yue0. s o0meodpaszopat. yupexaenuii/ O.C. I'abpuensa. - M.: JIpoda, - 2013.
Ia6puensa O.C., JlbicoBa I'.T". «Xumus». 11 knacc. Meroanueckoe mocodue. — M.: Ipocda, 2003.
I'a6puensa O.C., OctpoymoB N.I'. Xumus. 11 knacc: HacronpHas kHura yunrens. B 2-x gactiax. - M.: Ipoda, 2004.

JIOKyMEeHTBI:

1. Ilpuka3 Munob6pnayku ot 17.12.2010r. Ne 1897 «O6 ytBepxkaenuu u Beeaenuu B neiictsue ®I'OC OOO»

2. Ilpukaz MunoOpnayku ot 17.05.2012 Ne 413 «OG0 ytBepxkaenuu u BBeaeHuu B neiictsue ®I'OC cpeanero( mogHoro) oduero
o0pa3oBaHMS»

3. IluceMo MunucrepcrBa oopa3zoBanus u Hayku PD ot 19 anpens 201 1r. Ne03-255 «O BBeneHuu denepanbHbIX TOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHJAPTOB 00IIEro 00pa30BaHUA»

4. Tlpuka3 Muno6pnayku Poccun ot 7 utonst 2012 r. Ne 24480 «O06 yTBepkaeHNH (enepaabHOro rocy1apCTBEHHOT0 00pa30BaTEIbHOTO
CTaHJapTa CPeNHEro (MOIHOr0) OOIMIETO 00Pa30BAHMS

5. ®dexepanbHOroO rocyIapCTBEHHOr0 00pa3oBaTEebHOrO CTaHaapTa OCHOBHOIO 00I1ero odpazoBanus (mpuka3 MuHuCTEepCcTBa 00pa3oBaHUs U
Hayku Poccuiickoit @denepanmu ot 17 nexadbpst 2010 r. Ne 1897)

6. TIpumepHbIe MPOrpamMMBI 10 yIeOHBIM IpeMeTaM (eaepanbHOro 6a3uCHOro yueOHOro MiaHa.

OcHanreHue yueOHOro npomecca
HarypajbHble 00beKThI:
KoJsutekiuu MUHEpaIoB U TOPHBIX TOPOJ;



MerTaiioB U CIIaBOB;

MuHepallbHBIX YI00peHui;

[lnactMacc, Kay4yyKoB, BOJIOKOH.

XuMHYeCKHe pPeaKTHUBbI U MaTePHAJIbI:

Haubonee yacto ucnosiab3yeMble :

I)IIpocThie BemecTBa: Meb, HATPUH ,KaJIbIINI, MarHUH, K eJe30, IUHK;

2)oxcuasl: Menu(||),kambius, sxene3a(|||),Maraus;

3)KHUCIIOTBL: cepHas, COJIsiHasl, a30THas;

4)ocHOBaHMS - TUAPOKCUIBI: HATPUSI,KaIbLUsA,25%-Hbli BOAHBINA PacTBOP aMMHUAKa;

5)conu: XIopuabl HaTpus, Meau(||),amoMuHus, xene3a(|||);HuTpaThl Kanus, HaTpud, cepedpa; cynbdarel menu(||),xenesa(||),xenes3a(|||),aMMoHus;
Mou Kanusi, OpoMuJ] HaTpH S

6)OopraHuyYecKue COEUHEHUS: 3TAHOJI, YKCYCHAasl KMCJIOTa, METUIIOBBIM OpaHKeBbIH, (peHOoNI(pTaIeNH, JIAKMYC.
XumMuyeckas 1adopaTopHas mocyaa, anmnaparbl U NPudoOpkbI:

1)IIpuGops! 17151 paboOTHI € ra3zamu;

2)amnmapatbl 1 IpUOOPBI ISl OIBITOB C TBEPIBIMH, KUIKHMH BEIIECTBAMU;

3)usMepuTenbHbie TPUOOPHI U MPUCTIOCOOTIECHHS JIJIs1 BHIITOHEHUS OIBITOB;

4)cTekIsTHHAS U MJIACTMACCOBAas OCY/1a U MIPUCIIOCOOICHUS AJIsl TPOBEEHHS OBITOB.

Moaenn:

HaGops1 Mmojiesneit aToMOB JIsi COCTABIICHHUS MIAPOCTEPKHEBBIX MO EJICH MOJICKYT,

Kpucrammueckue pemeTku Coyei.

Y4eOHble MOCOOHS HA IEYATHOM OCHOBE:

Ilepuoanueckas cucrema xumudeckux 3nemeHToB J[.M.Menaeneena;

Tabmuia pacTBOPIMOCTH KUCIIOT, OCHOBaHUI CcOJei;

DNEeKTPOXUMUYECKUH psAJl HANPsSHKEHUI MeTaJlloB;

AJTOPUTMBI [0 XapaKTEPUCTUKE XUMUYECKUX 3JIEMEHTOB, XUMUYECKUX pEakLUi, pelIeHno 3a/1a4;
Junaktruueckue MaTepuaibl:paboure TeTpaau Ha eYaTHON OCHOBE, MHCTPYKLUHU, KAPTOUKH C 3aJaHUSMU,Ta0IHLIbI.
JKpaHHO-3BYKOBbIE CPeJCTBA 00yUeHHs:

CD, DVD-nucku, Buaeohunbmbl, 1HaduIIbMbl U JHATIO3UTUBEI, KOMITBIOTEPHBIC TIpe3eHTauu B popmate Ppt.
TCO:Komnsrorep; Mynstumennanpoektop; Okpas; Koxockorn;



