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1. ITosicHuTEILHASA 3aIHCKA

Hacrosmas mporpamMmMa packpbIBaeT cojiepkaHue OO0ydeHWs XWUMHUHU ydammxcs B 11 kmaccax
o011e00pa3oBaTeIbHBIX yUpeKIeHUH B o0beMe 34 u/rox 1 u/Hex.) U cocTaBlieHAa HAa OCHOBE CIICAYIOIIUX
HOPMAaTUBHO-TIPABOBBIX IOKYMEHTOB:

Pabouas nmporpamMma 1mo XuMuu Ha ypoBHE CpeaHETo o0miero oOpazoBanwus (0a30BbI  yPOBEHb

U3y4eHUS IpeaMeTa) COCTaBICHA Ha OCHOBE MOJIOKEHUI U TpeOOBaHUI K pe3yabTaTaM
OCBOEHHUSI OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMBl, IIpeAcTaBlIeHHbIX B DeneparbHOM IroCyIapCTBEHHOM
oOpasoBarenbHOM cTaHaapTe cpeaHero obmero oopazoanus (PI'OC COO)IIpukas Ne 413 ot
17.05.2012, npukas Ne 732 ot 12.08.2022 «O BHecenun usmenenuiit B @I'OC COO», ¢ yuerom ®OII
COO npuka3 Ne 371 ot 18.05.2023,1a ocHoBe (penepanbHOi pabdoyell MporpaMMsl 10 NpeAMeTy, a
Takxke ¢ yuétom (enepanbHoil paboueil  mporpaMmbl BOCITUTAHUS.

1. YdyebOHoro rurana u oOpaszoBarenbHOUM mporpammbl ['BOY cpemneit mkonsr Ne 104 Breiboprckoro
paitona Cankr-IlerepOypra na 2023/2024 yueOHblii rof.

2. IlpumepHoif mporpaMMbl IO XUMHUH TSI 00IIIe00pa30BaTEIbHBIX YUPEIKICHUH.

ABTopckoii mporpammsbl 1o xumuu 11 10-11 kmaccoB 001ieo06pa3zoBaTeIbHBIX YUPESKIACHUN IMOJ

penakuumeii [.E. Pynszutuca (aBropsi I'.E. Pymsutuc, @.I'. ®enpaman).

4. Vwueonuka: Pymsutuc I'.E., ®enpaman @.I'. Xumus, uznarenbetBo «lIpocsemnieHue.

(O8]

EcrecTBeHHO-HayuyHOE 00pa3oBaHHWE — OJMH W3 KOMIIOHEHTOB IIOATOTOBKH TMOJPACTAIOIIETO
MOKOJICHHUSI K CaMOCTOSITENbHOW KM3HHM. Hapsiiy ¢ TryMaHuTapHbBIM, COLMAIbHO-3KOHOMHYECKUM U
TEXHOJIOTHYECKUM KOMIIOHEHTaMH 00pa30BaHUS OHO OOECIeYMBAET BCECTOPOHHEE Pa3BUTHE JIMYHOCTU
pebeHKa 3a Bpemsi ero oOy4eHHs] M BOCIIUTAHUS B IITKOJIE.

B cucreme ectecTBEeHHO-HAy4YHOTO 00pa30BaHUS XUMUS KaK y4eOHbIN MpeIMET 3aHUMAeT BaKHOE
MECTO B TO3HaHUM 3aKOHOB MPUPOJIbI, B MaTepUATbHOM KU3HH OOIIECTBA, B PEIIECHUHU TII00ANbHBIX
npobiieM dYenoBeuyecTBa, B (OPMUPOBAHMM HAyYHOM KapTUHBI MHpa, a Takke B BOCIHUTAHHUU
9KOJIOTUYECKOU KYJIBTYpPHI JIFOICH.

XuMHsl Kak ydeOHBIH IpeIMeT BHOCHUT CYIIECTBEHHBIH BKJIaJ, B Hay4HOE MHPONOHHUMAaHHE,
B BOCHMTAHHUE W PpA3BUTHE YYAIIMXCS; MpPHU3BaHA BOOPYKUTh YYAIIMXCS OCHOBAMH XHMHUYECKHUX
3HAaHUH, HEOOXOJUMBIX [UIS TIOBCEIHEBHOW JKU3HU, 3aJI0OKUTh (YHOAMEHT Ui JAJbHEHIIero
COBEpIICHCTBOBAHMS XWMHUYECKMX 3HAHUI, KaK B CTapliuxX Kjaccax, TaKk U B APYruX Yy4eOHBIX
3aBe/ICHUSX, a TAK)KEe MPAaBUILHO COPUEHTUPOBATH MIOBE/ICHUE YyUAIIUXCS B OKpYKaloIel cpefe.

[Tpenmer xumun cneuuduyeH. YCNemHOCTh €ro U3y4eHHUs CBA3aHa C OBJAJCHUEM XUMUYECKHUM
S3BIKOM, COOJIOACHHEM TEXHUKU O€30MacHOCTH NPU BBIOJHEHUM XHUMHUYECKOTO OSKCIEPHUMEHTA,
OCO3HAaHHWEM MHOTOUYHMCIICHHBIX CBA3€i XUMUU C IPYTUMH NIPEAMETaMU.

OcHOBHBIE 11eJIM Kypca HANPaBJIeHbI:

e Ha OCBOCHHE Ba)KHEHINMX 3HAHUH 00 OCHOBHBIX MOHSATHSAX M 3aKOHAX XHMHHM, XHMHYECKOM
CHMBOJIHUKH;

® Ha OBJQJACHHEC YMCHUSIMHU HAOMIOMAaTh XHMHYECKHE SBJICHHS, MPOBOJIUTh XUMHYCCKHI
AKCIIEPUMEHT, TMPOU3BOJUTH pPAcUYe€Thl HAa OCHOBE XHMHUYECKHX (OPMYJI BEIIECTB M YpPaBHCHHH
XUMHUYECKUX PEAKIIUN;

e mpupoje, 1abopaTOpuu, B IOBCETHEBHON KU3HH.

e ®dopMupOBaHHE CHENHMATHHBIX YMEHHI: O0OpamaThCs C BEIIECTBAMHU, BBITIONHSATh HECIOXKHBIC
AKCTIEPUMEHTBI, COOJIIOAasl TpaBuia TEXHUKA O€30MacHOCTH; TPAMOTHO NPHUMEHSIThH XWMHUUYECKHE
3HaHUS B OOIIEHUH C IPUPOJION M B TIOBCEAHEBHOM JKU3HHU.



e PackpbITME T'YMaHHCTHYECKOW HANPABICHHOCTH XUMHH, €€ BO3PACTAIOLICH pOIM B PELICHUU
IJIaBHBIX NTPOOJIEM, CTOSIINX IEpe/ YETOBEUECTBOM, U BKJIa/la B HAYUHYIO KapTHUHY MUpA.

e Pa3BuTHe NTUYHOCTU OOYYAIOIIMXCSA: WX HWHTEIUIEKTyaJbHOE M HPAaBCTBEHHOE COBEPIIEHCTBOBAHUE,
(dbopMHpOBaHKE Y HUX T'YMAaHHUCTUYECKUX OTHOIIEHHH M 3KOJOIMUYECKH Ie1eCO00PAa3HOr0 MOBEICHHS
B OBITY U B IIPOLIECCE TPYIOBOM AEATEIBHOCTH.

Jannas mporpamma mpeaycMaTpuBaeT (OPMHUPOBAHHE Yy ydalIUXCs OOmeydeOHbIX YMEHUU W
HABbIKOB, YHUBEpPCAJIbHBIX CIIOCOOOB JEATEIBHOCTH W KJIIOYEBBIX KOMIIETEHIMI. B 3TOM HampaBieHuu
MPUHOPUTETAMU ISl y4EOHOTO MpEeAMeTa «XHUMHUS» B CTapliel IIKoie Ha 0a30BOM YpOBHE SIBIISIOTCS:
YMEHHE CaMOCTOSATEIHbHO U MOTHBHPOBAHHO OPTraHU30BLIBATh CBOIO IMO3HABATEIBHYIO JNEATEIBHOCTH (OT
MMOCTAHOBKH IEJIH JI0 TMOJYYCHHS] U OLEHKHU pPe3yibTara); OMpPENelCHHE CYIHOCTHBIX XapaKTEPHCTHUK
n3y4yaeMoro o0beKTa; yMEHHE pa3BEpHYTO OOOCHOBBIBATH CYXKACHUS, AaBaTh ONPEACICHUS, TPUBOIUTH
JI0Ka3aTeNbCTBA; OLCHUBAHNUE M KOPPEKTHPOBKA CBOETO TOBEICHUS B OKPYXKAIOIIEH cpelie; BBIIIOIHEHUE
B MPAKTUYECKOU JESATENLHOCTH U B MOBCEAHEBHOMN KH3HU 3KOJOTUYECKUX TPeOOBaHMIl; UCOIb30BaHHE
MYJBTUMEIUIHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOJIOTHM 111 00paboTKH, Mepeaadn, CUCTeMaTu3aliu
uHpopManuu, coszfaHue 0a3 JAaHHBIX, MPE3CHTALUU PEe3yIbTaTOB I[O3HABATEIBHOM W MPAKTUYECKOU
NeSITeIbHOCTH.

B ocHOBY mporpamMmbl MOJIOKEH MPUHIUI pa3BUBaroniero ooyudenus. [Iporpamma ommpaercs Ha
MaTepuai, u3ydeHHbIH B 8—9 Kiaccax, M03TOMY HEKOTOPBIE TEMBI Kypca pacCMaTPHUBAIOTCS TOBTOPHO, HO
y)ke Ha Ooyiee BBICOKOM TEOpPETHYECKOM ypoBHe. Takoil momxoi mo3BOJseT YriayOmnsaTh M pa3BHBATh
MOHSITHE O BEIIECTBE U XUMUYECKOM TIPOIIECCEe, 3aKPEIUIITh MPOUICHHBIA MaTeprall B aKTHBHOW MaMSITH
yyalmxcsl, a TaKXKe COXpaHsATh IPEEMCTBEHHOCTD B ITPOLIecCe 00yUeHHUS.

B nanHOM Kypce cHuCTeMaTHU3UPYIOTCs, 0000MAIOTCS U YIyOsSIoTCs 3HAHUSI O paHee U3YYCHHBIX
TEOPHUAX U 3aKOHAX XMMHYECKOM HayKu, XMMHUYECKUX MPOIIeccax U MPOU3BOJICTBAX.

[IporpamMma oOecneunBaeT CO3HATENBHOE YCBOCHHME YUYalIUMHCS Ba)KHEUIINX XHUMHUYECKUX
3aKOHOB, TEOPH U TOHATUHN; (HOPMUPYET MPEICTABICHUE O POJH XUMHUHU B PA3BUTUHU PA3HOOOPA3HBIX
oTpacieil MpOM3BOJACTBA; 3HAKOMHT C BEIIECTBAMH, OKPYKAIOIIMMU dYenoBeka. [Ipu 3ToM ocHOBHOE
BHUMAaHHE YAENSETCS CYIIHOCTH XHUMHYECKUX PEaKIUid W MEeTOJaM WX OCYIISCTBICHUSA, a TaKXKe
croco0am 3alUThl OKPYXKArOIIEH cpeibl.

[IporpaMma cocTaBieHa C  y4eTOM BeAyIIeW pPOJIM  XUMHUYECKOTO  3KCIEpUMEHTA.
[IpenycmaTtpuBaioTcss Bce BHUABI HIKOJBHOTO XHMHUYECKOTO JKCIIEPUMEHTa — JIEMOHCTpaluH,
nabopaTopHble OMBITHI U TMpakTudyeckue paboTsl. Paboudas mporpamma 1o XMMHUHM pealn3yeTcsl yepes
dbopMHUpOBaHHE Yy ydYaIMUXCA OOMICYYCOHBIX YMEHHMH ¥ HABBIKOB, YHHBEPCAIBHBIX CIIOCOOOB
NESTeIbHOCTH W KJIIOYEBBIX KOMIIETEHIMM 3a CYET MCMOJIb30BAaHUS TEXHOJOTUN KOJUIEKTUBHOTO
OoOydYeHHUsl, OIOPHBIX KOHCIEKTOB, IUAAKTHUYECKUX MATePUANOB, ¥ MPUMEHEHHS TEXHOJIOTHH
rpadUyecKoro mpeacTaBieHus HHPOPMAIIMU TIPU CTPYKTYPUPOBAHUHU 3HAHUH.

B menom kypc mo3BoJsSieT pa3BUTh MPEACTABICHUS yUYaIIUXCs O MO3HABAEMOCTH MHUpPa, SIUHCTBE
KMBOM M HEXUBOW TPUPOABI, CHOPMHPOBATH 3HAHMA O BAXKHEHIINX aCHEKTax COBPEMEHHOMN
€CTECTBEHHOHAyYHOW KapTUHbI MHpA, YMEHHs, BOCTpeOOBaHHbIE B TOBCEJHEBHOM JKU3HH H
MO3BOJISIIOIINE OPUEHTUPOBATHCA B OKPYKAIOIIEM MHUpPE, BOCIUTATh YEJIOBEKa, OCO3HAIOLIEro ceos
94acThIO MPUPO/IBL.

Peanuzanus naHHON mporpammsl B rpoliecce 00y4YeHHs! MO3BOJIUT yYallluMCs YCBOUTH KITIOUEBHIE
XUMHYECKHE KOMIIETEHIIMN U TIOHATH POJIb XMMHH CPEAHM JPYTHMX HAayK O TMPUPOJE, 3HAUCHHUE €€ IS
YeJI0BEYECTBA.



2. Conepxxanme Tem yueOHoro kypca 11 kiacc
34 g/ron (1 y/HEaeNO)

[Tporpamma npezaraercs Juist paboThl o yueOHukam xumuu aBTopoB I'.E. Pymsutuca u @.I'.
®enpamana, nporreamuM sxcreptusy PAH u PAO u Bomeamm B @enepaibHblil IepeueHb Y4eOHUKOB,
PEKOMEHIOBaHHBIX MUHHUCTEPCTBOM IIPOCBELICHUS.

Ne Tema pazgena KomnuectBo yacos
11 xmacc
1 | BaxkHelimune XMMHYECKHUE TOHATHS U 3aKOHBI 1
2 | llepuoouueckuii 3akoH u [ICXD JI.1. MeHnneneeBa Ha OCHOBE
YYEHHsI O CTPOCHHH aToMa
3 | CrpoeHue BemiecTa 4
4 | X¥UMUYEeCKUE peakiiuu 9
5 | MeTamisl 6
6 | Hemeramnsl 5
7 | 'eneTnyeckas CBsI3b HEOPTaHUYECKUX U OPTAHUYECKHUX BEIIECTB 4
8 | [IpakTukym 3
Bceero 34

[Tporpammoii npenycMOTpeHbl 7 MPAaKTUYECKUX padoT U 3 KOHTPOJIBHBIX PadOT.

Tema 1. Baxknelinmue XuMmuuecKkue MOHATHS U 3aK0HbI (14aca)

Atom. Xumuueckuid ssieMeHT. M3otonsl. [IpocThie U CI0KHbBIE BEIIECTBA.

3aK0H COXpaHEHHUs] MacChl BEIIECTB, 3aKOH TMOCTOSHCTBA COCTaBa. BemiecTBa MOJICKYISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHSI.

Tema 2. Ilepuoanyecknii 3akon u IICXI JI.A. Mene/ieeBa HA OCHOBE Y4YeHHsI O CTPOCHUHM aTOMA
(2uaca)

ArtomHble opbOuTamu, s-, p-, d-, f-amexkrponbl. OCOOCHHOCTH pa3MEIICHHS SJCKTPOHOB II0
opOHTaNsIM B aroMax MallbIX U OOJILIINX TEPUOJ0B. DHEPreTHUECKHe YPOBHH, MOMypOoBHU. CBS3b
MEPUOJMYECKOT0 3aKOHAa W MEPUOJUYECKON CHCTEMbl XUMUYECKHX 3JIEMEHTOB C TEOpUEU CTPOEHUS
aTOMOB.

BaneHTHOCTh W BaJ€HTHBIC BO3MOXKHOCTH aTOMOB. [leproanveckoe M3MEHEHHE BAJICHTHOCTU U
pa3MepoB aTOMOB.

PacuerHbie 3agaun. Beraucinenne Macchbl, 00beMa WM KOJIMYECTBA BEIIECTBA 10 U3BECTHOM Macce,

00BEMY WJIM KOJIMYECTBY BEIIECTBA OJHOTO U3 BCTYMHBIINX B PEAKITUIO WU TTOJIYIUBIINXCS B pe3yJIbTaTe
peaKIu BELIECTB.

Tema 3. CTpoenue BemecTBa (4 4acoB)

XuMudeckasi CBs3b. BUIBI M MeXaHU3MBI O0pa30BaHUs XUMHUYECKOW CBsi3u. VOHHAsI CBsI3b.
Katnonst u anuwonsl. KoBasieHTHass HenosisipHas CBsi3b. KoOBaJieHTHas  TOJIsIpHAsk — CBS3b.
DJIEKTPOOTPULIATETHHOCTD.

[IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJT HEOPIraHUYECKUX U OPTaHUYECKUX BEIIECTB.

Turbl KPUCTATUNIMYECKUX PEMIETOK U CBOMCTBA BEIIECTB.

Crioco0ObI BeIpaXKCHHS KOHIICHTPAIIMH PACTBOPOB: MacCOBas JI0JIsl PACTBOPEHHOTO BEIIECTBA.



JleMOoHCTpaIum. MOI[GJ'II/I HWOHHBbIX, @aTOMHBIX, MOJICKYJIAPHBIX U MCTAJUIMYCCKUX KPUCTATIMICCKUX

pemrerok. Dddexr Tungans. Moaenu MOJIEKYII H30MEPOB, TOMOJIOTOB.
[pakruyeckas pabota. [IpuroTosiaeHne pacTBopa ¢ 33JaHHOM KOHIICHTPALUEH.

PacuerHble 3amaun. Beruncienue macchl (KOJIMYECTBAa BEIIECTBA, 0ObeMa) MPOJYKTA PEaKIHH,

€CJIM IS ero MOJIy4EHUs JaH PacTBOp C ONPEIACIICHHOW MACCOBOM J0JIEH UCXOIHOIO BEILECTBA.

Tema 4. Xumnueckue peakuuu (9 yacon)

Knaccudukanmsi XuMHUUeCKUX peakiiii B HEOPTaHMIECKOW M OPTaHMYECKOW XUMUM.

CKOpOCTh peaKIMi, €€ 3aBUCHMOCTh OT pa3NuyHbIX ¢akTopoB. OOpaTUMOCTh pPeaKIUi.
Xumudeckoe paBHoBecre. CMeleHne paBHOBECHS IO ACHCTBUEM pazTudHbIX (hakTopoB. [Tpuniun Jle
[aTenwe. [Ipon3BoACTBO CEPHOM KMCIOTHI KOHTAKTHBIM CIIOCOOOM.

OnekrponuTrueckas aucconnanus. CunbHbIE W cladble ANEKTPONUTHL. KHCIOTHO-OCHOBHBIC
B3aUMOJICCTBUSL B pacTBOpax. Cpela BOJHBIX PacTBOPOB: KHCIHAas, HEHUTpasibHas, 1ienodHas. MonHoe
IIPOU3BEACHUE BOJIBI.

I'maponu3 opraHuYecKUX U HEOPTaHUYECKUX COCTMHEHUN.

JeMoHcTpanyy. 3aBUCUMOCTh CKOPOCTH PEAKLIUK OT KOHLIEHTpAalUu U Temneparypsl. Pasnoxenune
MIEPOKCHJA BOJOPOJA B MPUCYTCTBUU Karanusaropa. OrmnpeneneHue cpeipl pacTBOpa C€ IMOMOUIBIO

YHHMBEPCATIBHOTO HHINKATOPA.
JlaGopatopHbie onbIThl. IIpoBeneHne peaxiuii HOHHOrO oOMEHa IS XapaKTEPUCTHUKU CBOWCTB

3JIEKTPOJIUTOB.
[IpakTudeckas pabora. PemieHue sKkcrieprMEHTAIBHBIX 3a/1a4.

PacuerHblie 3amaun. Beruncrnenue macchl (KOJIMYECTBAa BEIIECTBA, 0ObeMa) MPOJYKTA PEaKIHH,

€CJIM U3BECTHA Macca MCXOJIHOTO BEIEeCTBA, COJCPIKAIIECTO ONPEISIICHHYIO 00 IPUMeceH.

Tema 5. MeTtanasbl (6 yacon)

[TonoxxeHne MeETa/uioB B MEPHOIWYECKON CHUCTEME XHMHUYECKHX AyeMeHTOB. OOIue CBOWMCTBa
METaJUIOB. DJIEKTPOXUMUYECKHIN PsJi HaNpspKeHU MetaioB. OO0mue crmocoObl MOMydYeHUsT METaJIoB.
DIEeKTPOIM3 PacCTBOPOB U pactuiaBoB. [ToHATHE 0 KOppo3un MeTaIoB. CITOCOOBI 3alTUTHI OT KOPPO3HH.

O0630p MeTauloB TJIAaBHBIX MOArpymI (A-Tpynmn) NEpUOJUYECKON CHUCTEMbl XMMHUYECKHX
3JIEMEHTOB.

O0630p ™ertayioB THaBHBIX noAarpynn (b-rpymm) meprHogMuecKoil CHCTEMBl XMMHUYECKHX
3JIEMEHTOB (Me/lb, IUHK, TUTaH, XPOM, KE€JI€30, HUKEIb, INIATUHA).

Oxcupl ¥ THIPOKCH]IBI METAILIOB.

Hemonctpammu. O3HakoMJieHHE ¢ 00pa3laMyd METaUIOB M HMX coeauHeHui. B3ammopeiicTBue

IIEJIOYHBIX U MIEIOYHO3EMENIbHBIX METAJJIOB C BOJOM.
JlaGopaTopHble OnbITHL. B3anMojeiicTBHE NMUHKA M JKejie3a C PacTBOpPAMH KHCJIOT W IIEJTOYCH.

3HaKOMCTBO C 00pa3aMy METaJUIOB M UX pyaamHu (paboTa ¢ KOJUIEKIUSIMHU).
PacyerHble 3aj1aun. PacyeTsl N0 XUMUYECKUM YPABHEHUSAM, CBSI3AHHBIE C MACCOBOM J10JIEM BBIXOA

IIPOJYKTA pEakLUu OT TEOPETUUECKHU BO3MOMKHOTO.

Tema 6. HemeTauinl (5 yacoB)

OG630p cBoicTB HeMeTaIOB. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA  THUITHYHBIX
HeMeTauioB. OKCHABI HEMETAJUIOB W KHUCIOPOAOCOCpPIKAIUE KHUCIOTH.. BOAOpOIHBIE COCIUHECHHS
HEMETAJIJIOB.

Hemonctpammu. O6pa3ibl HemeTamioB. O0pa3ibl OKCHI0OB HEMETAUIOB U KUCIOPOACOISPIKAIINX

kuciaot. ['openue cepsl, pocdopa, xkenesza, Maraus B KUCIOPOJE.



JlaGopaTopHbIe OMBITEL. 3HAKOMCTBO C 00pa3iiaMy HEMETANIOB U MX MPUPOTHBIMU COCTUHCHUSIMU

(pabota c xoyutekuusMu). PacriozHaBanue XJ1opuaoB, cyib(aToB, KapOOHATOB.
[Ipaktuyeckas paborta. OnpeneneHue pa3IMyHbIX HOHOB C TOMOIIIBIO KAYeCTBEHHBIX PEaKITHA.

Tema 7. I'eHeTHYecKasi CBSI3b HEOPTAaHMYECKUX H OPraHHMYeCKHUX BelecTs (4 yaca).

IIpaktukym. Pemienue 53KCIIEpUMEHTAIBHBIX 3a4ad II0 HEOPraHMYECKOM XHMMWM; peLICHUe
HKCIIEPUMEHTAIBHBIX 3a1a4 II0 OPraHMYECKOM XHMHH; PELICHHE IPAKTHYECKUX DPACUETHBIX 3a]ad;
NOJIy4eHHe, cOOMpaHue U paclio3HaBaHHUE I'a30B.

3. TpeOoBaHusl K YPOBHIO MOJATOTOBKY YYalIuXcs o Xxumuu (0a30Bblii ypoBenb 11 kiacc)

Pesynbratel 00y4deHHMs] XUMHH JOJDKHBI COOTBETCTBOBAaTH OOMIMM 3ajJadaM IMpeaMera H
TpeOOBaHUAM K ero ycBoeHMIo. M3yuenne xumuu B 11 Kinacce 1aeT BO3MOKHOCTB JIOCTUYD CIETYIOIINX
pE3yJIbTaTOB:

JINYHOCTHBIMM PE3yJIbTaTaMU U3YUYEHUSI peaMeTa « XUMUSD SBISIOTCS CIEAYIOLUE YMEHUS:

Oco3HaBaTh €IMHCTBO U LIEJIOCTHOCTh OKPYXAIOLIET0 MUPa, BOBMOXXHOCTH €0 NT03HABaEMOCTH U
OO0BSICHUMOCTH Ha OCHOBE JIOCTHKEHUI HAYKH.

[TocteneHHO BhICTpauBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33pEHUE: OCO3HABAaTh MOTPEOHOCTh U
TOTOBHOCTh K CaMOOOpa30BaHUIO, B TOM YHUCIIE U B paMKaX CaMOCTOSTEIbHON NEATEIbHOCTH BHE IIKOJIBI;
OLICHUBATh )KMU3HEHHBIE CUTYAllMH C TOUKH 3peHUsi 0€30MacHOro odpasa KU3HU U COXPAHEHUS 3I0POBBS;
OLICHMBATb DJKOJIOTMYECKHM PpPHUCK B3aUMOOTHOLICHMM deiloBeKa M npupoasl. DPopmupoBath
9KOJIOTMUECKOE MBIIUIEHUE: YMEHUE OLICHUBATh CBOIO JESATEIBHOCTh M NOCTYNKHU APYTHUX JIOJEH C TOUKH
3peHUsI COXPAHEHUS OKPYXKAIOIIEH CpeJibl - TapaHTa KU3HM U OJIaronoiydus Jiojiei Ha 3emIe.

MeTtanpeaMeTHbIMH pe3ydbTaTaMH U3Y4YCHUS Kypca «XuMus» sBIsercs (opmupoBaHue
YHUBEpCaIbHBIX yueOHbIX neictBuit (YVY /).

Peryasituubie YY/I:

1. CamocrosiTensHO 0OHAPYXUBATh U (OPMYITHPOBATH YUCOHYIO MPOOIEMY, OTIPEIETATH 1eJb YIeOHOH

NesITeNIbHOCTH, BEIOUPATh TEMY MPOEKTA.

2. BplmBuraTh BEpCHMM pelICHHs NPOOJIeMbl, OCO3HAaBAaTh KOHEUHBIM pe3yjabTaT, BbIOMpaTh U3
MPEUIOKEHHBIX U UCKATh CAMOCTOSTENIEHO CPEICTBA JOCTHXKEHHS LIEIIH.

3. CoctaBnsaTh (MHAMBUIYATBHO WM B TPYIIIE) IJIaH PEIICHHUS IPOOIEeMBbI (BBITTIOIHEHHUS IIPOCKTA).

4. Paboras 1Mo IuIaHy, CBepATh CBOM JCUCTBHS C LENBIO U, IPH HEOOXOAUMOCTH, HCIIPABIIATH OMIMOKU
CaMOCTOSITEIIHHO.

5. B nwmanore ¢ yuurtesaeM COBEPILIEHCTBOBATh CAMOCTOSITENILHO BHIPAOOTaHHBIE KPUTEPUU OLIEHKH.

Ilo3HaBaTeabHble YVY/I:
1. AHanmu3upoBaTh, CpaBHUBATh, KiaccuPuIupoBarh M 0000maTh (GakThl W SIBICHUS. BBIIBIATH

MIPUYMHBI U CJIEJICTBUS MIPOCTHIX SIBJICHUM.

2. OcymuiecTBIATh CpaBHEHHUE, CEPUALINI0 M KIACCH(PHUKAIIUIO, CAMOCTOSITEIILHO BBHIOMpAasi OCHOBAHUS H
KpUTEpUH Ui yKA3aHHBIX JIOTMYECKUX ONepaliii; CTPOUTh KIAcCU(PUKAINHUIO Ha OCHOBE
JUXOTOMUYECKOTO JIeJeHUs (Ha OCHOBE OTPULIAHMS).

3. CTpouTh IOTHYECKOE PACCYXICHHE, BKIIOUYAIOIIEe YCTAHOBICHUE PUINHHO-CIICJICTBEHHBIX CBSI3CH.

4. Co3naBaTh CXeMaTHYECKHE MOJIEIH C BBIJCIIEHUEM CYLIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.

5. CocTaBisiTh TE3UCHI, pa3IWYHbIE BHUIBI TJIAHOB (MPOCTHIX, CIOXKHBIX U T.I.). [IpeoOpa3oBbIBATH
nHpoOpManui0 W3 OJHOTO BHIA B JpYro (Tabmuily B TEKCT W TIp.).BrUuTHIBaTH BCE ypOBHH
TEKCTOBOM MH(OPMAIIUH.

6. YMeThb oOmnpeAensiTh BO3MOXKHBIE HWCTOYHUKH HEOOXOIUMBIX CBEJICHUH, MPOU3BOIUTH IOUCK
nH(pOpMaIINY, aHATM3UPOBATH U OIICHUBATH €€ JOCTOBEPHOCTb.



KomvyHukatupHble YV J:
CamocTOATeIbHO OPraHW30BbIBATH Y4eOHOE B3aHMMOJACUCTBUE B Tpymre (OnpeiensTh OOLIue Iemu,

pacrpenenaTh poJid, 10rOBapuBaThCs APYT C APYTOM U T.1I.).

OTcrauBas CBOIO TOUKY 3pEHHUS, IPUBOIUTH APTyMEHTHI, IOATBEPXKIast UX (paKTaMu.

B amckyccum ymeTh BBIIBUHYTH KOHTPAapryMeHTHI, mepedpa3supoBaTh CBOIO MBICIb (BlaJeHUE
MEXaHU3MOM HKBUBAJICHTHBIX 3aMEH).

VY4UTBCS KPUTHUYHO OTHOCUTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IpH3HABAaTh OUIMOOYHOCTH
CBOEr0 MHEHHS (€CIIM OHO TaKOBO) M KOPPEKTUPOBaTh €ro. IloHnMast mo3uiuo Apyroro, pa3inyarh B
€ro peuyu: MHEHHE (TOUKYy 3pEHHs), TOKa3aTeIbCTBO (apryMeHTHI), (DaKThI; THUIIOTE3bl, aKCHOMBI,
TEOPUH. YMETh B3MVIAHYTh HAa CUTYAIlMI0 C WHOW TMO3MLUUH MU JOTOBApUBATBHCS C JIIOJBMHU HMHBIX
ITO3ULIUM.

Cpeocmeom ¢hopmuposanus KOMMYHUKATUBHBIX Y'Y ]I CiIy’kaT TEXHOJIOTHS MPOOJIEMHOTrO JMAIora
(moOy>xaromuii ¥ MOABOAIIMI AMANIor) W paboTa B MalbIX TpyIIax, TakKe HCIOJIb30BAHUE Ha
yYpOKax 3JIEMEHTOB TEXHOJIOTUU IPOJYKTUBHOTO YTEHHUS.

IIpeaMeTHBIMH pe3yJabTaTaMM M3Y4YECHUS IpeaMeTa « X UMM SBISIOTCA CIEAYIONINE YMEHUS:
(dopMHpOBaHHE NEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX TIPEACTABICHUH O BELIECTBAX, UX
IPEBpAIlCHUsIX M IMPAKTUYECKOM IPUMEHEHHM; OBJAJICHUE TIOHATHHHBIM ammaparoM H
CHUMBOJIMYECKUM S3BIKOM XUMHH;

O0CO3HaHME OOBEKTHMBHO 3HAYMMOCTHM OCHOB XHMHMYECKOW HAyKH KakK o00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XMMHUYECKUX TMPEBPAIICHUN OpPraHMYECKUX W HEOPraHMYECKUX BEIIECTB Kak
OCHOBBI MHOTHX SIBICHUH JKMBOW W HEKXUBOM MNPHUPONBI, YIIyOJleHHEe TPEeACTaBICHUH O
MaTepHaIbHOM €IMHCTBE MUPA;

OBJI/ICHUE OCHOBAMHU XMMUYECKOH I'PAaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3MPOBATH U OOBEKTHBHO
OLICHUBATh XM3HEHHbIE CUTYallUW, CBA3aHHbIE C XMMHEH, HaBbIKaMU O€30IACHOr0 OOpAaILIEHUs C
BEIIECTBAMH, UCIOJIb3yEMbIMU B IOBCEIHEBHOW XM3HM; YMEHUEM aHAJIM3MPOBATH M IUIAHUPOBAThH
9KOJIOTUYECKU Oe30I1aCHOE MOBEIEHHUE B LIENIAX COEpEeKEeHUs 3J0POBbs U OKPYXKAIOILIEH Cpeibl;
¢dbopMHpOBaHHE YMEHHH YCTaHABIMBATH CBS3U MEXAY pEaTbHO HAOIIOJAEMBIMH XUMHUYECKUMHU
SBJICHUSAMU M TIPOLIECCAMHM, MPOUCXOAAIIMMU B MHUKPOMHpE, OOBSICHATH NMPHUYMHBI MHOT00Opa3us
BEIIIECTB, 3aBUCUMOCTh MX CBOMCTB OT COCTaBa M CTPOCHHUS, a TaKKe 3aBUCHUMOCTb NPUMEHEHUS
BEILIECTB OT UX CBOMCTB;

IPUOOPETEHUS OIBITA UCIIOIb30BaHUS PA3JINYHBIX METOA0OB M3YyUCHHs BEIIECTB; HAOIIONEHUS 3a UX
IPEBpAILCHUSMU IPU IPOBEIECHUM HECIO0XHBIX XUMHUYECKUX SKCHEPUMEHTOB C HCIOJIb30BAHUEM
J1ab0paTOPHOTO 00OPYIOBAHKS U IPUOOPOB;

YMEHHUE OKa3bIBaTh IEPBYIO MOMOIb IPU OTPABIECHUAX, OXKOraxX U JAPYrMX TPaBMax, CBS3aHHBIX C
BEIIECTBAMH U J1a00PaTOPHBIM 000pYyI0BaHUEM;

CO3JIaHKE OCHOBBI JIs1 (POPMHUPOBAHUS HHTEPECA K PACIIMPEHHIO U YIITYOJICHUIO XUMHUECKUX 3HAHUM
U BBIOOpAa XMMHUHM KakK NMPO(UIBHOIO MpeaMeTa MpH MEpexoie Ha CTYNEHb CpelHero (IOJHOrO)
obmero oOpa3oBaHus, a B JalbHeWImIeM W B KadecTBe cdepbl CBOe MNpo(ecCHOHATBHOM
NEsTEeNbHOCTH;

(dopMHpOBaHHE TPEACTaBICHUM O 3HAYEHUH XUMHMUYECKOW HAyKH B PELIEHHH COBPEMEHHBIX
HKOJIOTUYECKUX NpoOjIeM, B TOM 4YMCIE€ B MPEAOTBPAIIEHUM TEXHOTEHHBIX U HSKOJIOTMYECKUX
KatacTpod.

BbINyCKHUK HAYYUTCS:

OOBACHATH CYTb XUMHUYCCKUX ITPOLECCOB;

Ha3bIBaTh [IPU3HAKU U YCIIOBHS IPOTEKAHNUS XUMUUECKUX PEaKIIUil;



YCTaHABIMBATh MPUHAIC)KHOCTh XUMUUYECKON PEAKLIUU K ONPEACICHHOMY TUITY;

Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKUX PEaKIIN;

pacKpbIBaTh CMBICI MOHATHA «HOH», «KAaTHOH», «AHHUOH», <OJIEKTPOJIMTBD», «HEIIEKTPOIHUTH»,
«QIEKTPOJIUTHYECKAs] JTUCCOLUALIUAY, «OKUCIUTENbY», «CTEMEHb OKHUCICHUS» «BOCCTAHOBUTENbY,
«OKHCIICHHEY, «BOCCTAHOBIICHUEY;

ONpPENENATh CTENEHb OKUCIEHUS aTOMa 3JIEMEHTA B COEJUHEHNUY;

PacCKpbIBaTh CMBICI TEOPUU IEKTPOIUTHUYECKOMN TUCCOLUALINY;

COCTaBJIATh YPABHEHHUSI JIEKTPOJIUTUUECKON TUCCOLMALIUM KUCIIOT, IIEJI0YEH, COJIEH;

OOBSICHATH CYIIHOCTh MPOIECcca ANEKTPOIUTUYECKON TUCCOLMALMU U peaKLnii HOHHOTO 0OMEHa;
COCTaBJISITh MOJHBIE U COKPAIICHHbIE HOHHBIE YPAaBHEHUS pEaKuu OOMeHa;

OTIPECIISATH BO3MOKHOCTD MMPOTEKAHMSI pEaKIIMii MOHHOTO OOMEHa;

MPOBOJIUTH PEAKIINH, TOITBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMYHbBIX BEIIECTB;

ONpENENATh OKACIUTENb U BOCCTAHOBUTEIID;

COCTABJISITh YPABHEHHSI OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIN;

MPUBOAUTH TPUMEPHl XUMUYECKUX PEAKIUH, PACKPBIBAIOLIUX XAPAKTEPHbIE CBONCTBAa TUIMYHBIX
MPEJICTABUTENICH KJIACCOB OPraHWYECKHX BEIIECTB C IENbI0 WX UACHTU(OUKAIMH U OOBSICHEHUS
00J1acTH TPUMEHEHNS,

MPOBOANTh PACcU€Thl HAa HAXOXKACHUE MOJCKYISIPHOH (OpPMYIBI YIIIEBOJAOPOJA IO MPOIYyKTaM
CrOpaHusi U MO €ro OTHOCUTEIbHOM MIIOTHOCTH U MACCOBBIM JOJSIM 3JE€MEHTOB, BXOJAIIUX B €0
COCTaB;

MIPOTHO3UPOBATHh BO3MOXHOCTh TNMPOTEKAHUSI XUMHUYECKUX PEAKIMH Ha OCHOBE 3HAHUU O THUIAX
XUMHUYECKOH CBSI3M B MOJIEKYJIaX PEareHTOB U UX PEaKIMOHHON CIIOCOOHOCTH;

MCIOJIb30BaTh 3HAHMSI O COCTaBe, CTPOCHUH U XMMHUYECKHUX CBOMCTBAaX BEIIECTB JJIs UX O€30MacHOTO
MIPUMEHEHHUSI B PAKTUYECKOM ESITEIbHOCTU

Ha3bIBaTh ()aKTOPBHI, BIUSIOLIME HA CKOPOCTh XMMUYECKOM peaknu;

KJIACCU(PUIIUPOBATH XUMUYECKUE PEAKIINH 110 PA3TUYHBIM MPU3HAKAM;

XapaKTEepU30BaTh B3aUMOCBS3b MEXAY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH HEMETAILIIOB;

OCHOBAaM peau3aly NPOEKTHO-UCCIEA0BATEIbCKON IEATEIbHOCTH;

MIPOBOAUTH HAOIIOACHNE U SKCIIEPUMEHT MO PyKOBOJICTBOM YUHTEJIS;

CO3/1aBaTh U MPEOOPA30BHIBATH MOJIENIN U CXEMBI JIJISl pEIICHHS 3a/1a4;

OCYIIECTBISATh BBIOOP Hambonee 3PQPEeKTUBHBIX CIMOCOOOB pEIICHUs 3alad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

JaBaTh ONPE/IEIICHNE TOHATHUSM;

YCTaHaBJIMBATh IPUYNHHO-CIICICTBEHHBIE CBA3H;

MIPOBOANTH OTBITHI MO TONYYEHUIO, COOMPAHUIO U M3YyYCHUIO XUMHUYECKUX CBOHCTB ra3000pa3HBIX
BEILIECTB: YIJIEKUCIIOTO ra3a, aMMHaKa;

pacmo3HaBaTh OMBITHBIM ITYTEM ra3000pa3HbIC BEIIECTBA: YIIIEKHUCIBIA ra3 1 aMMHAK;
XapaKTEpPU30BaTh B3aUMOCBA3b MEXAY COCTABOM, CTPOEHUEM U CBOMCTBAMH METAJIOB;

Ha3bIBaTh OpraHMYECKHWE BelIecTBa MO HX (opMylie: MeTaH, 3TaH, JTHIEH, METaHOJ, 3TaHoI,
[JIMLEPUH, YKCYCHAas KUCII0TA, AaMUHOYKCYCHAsl KACIIOTA, CTEAPUHOBAsI KUCIIOTA, OJIECMHOBAs KUCIIOTA,
[JIF0KO033;

OLICHUBATh BIIMSHUE XUMUUYECKOTO 3arpsA3HEHNUs OKPYKAIOIIEH cpe/ibl HA OPraHU3M YeJIOBEKa;

IPaMOTHO 00OpaIIaThCs C BEIIECTBAMHU B TIOBCETHEBHOM JKU3HH;



ONPEACISITh BO3MOXXHOCTh MPOTEKAHUSI PEAKUMM HEKOTOPBIX IPEICTABUTEICH OpPraHuYeCKUX
BEILIECTB C KMCJIOPOJOM, BOJOPOJIOM, METAIITIAMU, OCHOBAHUSIMH, TAJIOT€HAMM;

Ha3bIBaTh ()aKTOPHI, BIUSIONIME HA CMEIICHHE XUMUYECKOTO PABHOBECHS,

COCTAaBJIATb YPaBHEHUS JJIEKTPOIUTHYECKOW IUCCOLMALMU KHUCIIOT, IIEJI0YEH, COJEH; NOJIHBIE U
COKpaIEéHHbIC MOHHBIE YPaBHEHHsI peakiinii 00OMEHa; ypaBHEHHUSI OKUCIUTEILHO-BOCCTAHOBUTEIHHBIX
peakuumii;

MIPOTHO3UPOBATh MPOAYKTHl XMMHUECKUX PEaKIuil 1o ¢gopmyraam/Ha3BaHUSM HMCXOJHBIX BEIECTB;
OTIPEIETISATH UCXOAHBIE BEIIeCcTBa IO (hopMynam/Ha3BaHUSM MPOIYKTOB PEAKIINY;

COCTABJISITh ~ YPaBHEHHs  PEAKLUMM, COOTBETCTBYIOIIMX IOCJIENOBATEIBHOCTH  MPEBpAIECHUN
HEOPraHUYECKUX BEILIECTB PA3JIUYHBIX KIACCOB;

BBISIBIATh B IPOIIECCE IKCHEPUMEHTA MPU3HAKH, CBUIACTEIBCTBYIOIIUE O MPOTEKAaHUU XMMHYECKOU
peakuuuy;

TOTOBUTBH PACTBOPHI C ONPEACIEHHON MAaCCOBOM J10JIEN PACTBOPEHHOI'O BEILIECTBA;

ONPEACISITh XapakTep CPEAbl BOIHBIX PACTBOPOB KHUCIOT M WIEJOYEH IO U3MEHEHUIO OKpPACKHU
WHJIUKAaTOPOB;

MPOBOJAUTH KAUYECTBEHHBIC PEAKLWH, MOATBEPKIAIOIINE HAJW4YuMe B BOJHBIX PACTBOpPax BEIIECTB
OT/CJIbHBIX KATUOHOB U AHUOHOB.

BBIHyCKHI/IK MOJYYUT BO3MOKHOCTDb HAYYMTHCH:

COCMAsIAMb MOAEKYIAPHLLE U NOJHbIE UOHHBLE YPABHEHUS NO COKPAUWEHHBIM UOHHBIM YPABHEHUAM,
npueoOUmMb  NpUMepbl  PeaKyuti, NOOMEEPIHCOAIOWUX — CYWECMBOBAHUE — 83AUMOCESA3U  MeNCOY
OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX BeUeCmE,

npU8OOUMb NPUMEPLL YPAGHEHUL PeAKYUL, 1eHCaAuUx 8 OCHO8E NPOMBIULIEHHBIX CNOCOO08 NOTYYEHUs.
OpeaHUYECKUX Geujecma

NPOCHO3UPOBAMY  Pe3YIbmamyvl 8030€UCMBUs PA3IUYHLIX (HAKMOPO8 HA CKOPOCMb XUMUYECKOLU

peakyuu;

00BACHAMb 63aUMHOE BUAHUE AMOMO8 OpPY2 HA Opyea U HA C8OUCMBA MOAEKY]l 8 YELOM,
U320MABIUBAMb ULAPOCMEPIHCHEBbIE MOOEIU MOLEKY L,

HAxXo0umv Gopmyny eujecmad no pe3yaibmamam XUMu4ecko2o aHaiusd.

npueoOUMb  NpuMepbl  peakyutl, NOOMEEPAHCOAOWUX — CYWECMB0BAHUE  83AUMOCEA3U  MeHCOY
OCHOBHBIMU KIACCAMU OP2AHUYECKUX 8eUeCmE

NPOSHO3UPOBAMY  Pe3YabMambsl 8030€lCMEUs. PA3TUYHBIX (AKMOPO8 HA CMeWeHUe XUMUUECKO20

PpasHosecus.

onpeoensms NPUHAOIEHCHOCMb HeOPLAHUYECKUX Beuecm8 K OOHOMY U3 U3VUEHHbIX KAACCO8/2PYNN.
Memanivl U HeMemaiivl, OKCUObl, OCHOBAHUSA, KUCIOMbl, CONU;

coCmasisams opmyivl 8ewecms no ux Ha36AHUAM,

onpeoenamy 8aleHMHOCMb CeneHb OKUCIEHUS DIEMEHMO8 8 8eUeCmaax,

cOCMasnams (OpMYnbl HEOP2AHUYECKUX COeOUHEHUll NO BANEHMHOCMAM U CMENeHAM OKUCIeHUs
IIEMEeHmMOo8, a MaKdHce 3apa0am UOHO8, YKAZAHHLIM 6 Mmadauye pacmeopumMocmu KUCI0m, OCHOBAHULL
u coneu,

00BACHAMb 3A4KOHOMEPHOCMU USMEHEHUs. (QUUYECKUX U XUMUYECKUX CEOUCME NPOCMbIX eujecmes
(Memannoe u HemMemauios) U UX GbICUUX OKCUOO08, O0OPA308AHHBIX DNIEMEHMAMU 6MOpPO2O U
mpemve20 nepuooos;

Ha3616amb 00WUe XUMU4ecKue C80lCmed, XapakmepHule 0l 2pynn OKCUOO08. KUCIOMHBIX, OCHOBHDIX,
ampomepHuvix;

10



Ha3616amb 00WUe XUMUYecKue ceolucmea, XxapakxmepHule Ol Kaxic0020 U3 K1acco8 Heopeanuieckux
seujecme (KUCiom, OCHO8AHUI, coell),

npU8OOUMd NpUMeEPbl  peakyuli, NOOMEEPIHCOAIOWUX XUMUYECKUE CBOUCMBA HeopP2AHUYEeCKUX
geuecms. OKCUO008, KUCIOM, OCHOBAHUIL U COel;

onpedenams  8eWecmeo-OKUCIUMeENb U 8eUjeCm8o-80CCMAHO8UMeENb 6  OKUCIUMENbHO-
B0CCMAHOBUMENLHBIX PEAKYUAX,

COCMAsIsAms 31eKMPOHHbLN OANAHC (0715 U3YYEHHBIX PeaKyUll) No NPEOIONCEHHbIM CXeMaM PeaKyull,
npoeooums 1aO60pamopHvle Onbimbsl, NOOMEEPAHCOAOUUE XUMULECKUE CEOUCMBA OCHOBHBIX KIACCO8
HeOpeaHu4yecKux aeuecms;

npoooums  1aOOpaAmMopHble ONbIMbL NO  HOLYYEHUIO U COOUPAHUIO 2A3000pPA3HBIX BeUecms:
8000p00A, KUCIOPOOA, VeIeKUCI020 2a3d, aMMUAKA;, COCMAGISAMb YPAGHEHUSL COOMBEMCMEYIOUUX
peaxyuti,

NPOSHO3UPOBANb XUMUYECKUE CEOUCMBA 8eujecms Ha OCHOBE UX COCMABA U CIPOEHUSL,
NPOSHO3UPOBAMb CHOCOOHOCMb Geujecmea NpoAGIAmMb OKUCTUMENbHbIE U 80CCIMAHOBUMENbHbLE
CB0LICM8a ¢ yuémom cmenenel OKUCIeHUs JIeMEHMO8, BX00AUUX 8 e20 COCMA8;

Xapakmepuzo6ams 0codvle C80UCMEA KOHYESHMPUPOBAHHBIX CEPHOU U A30MHOL KUCTIOM,

npU8OOUMb NPUMEPDL YPABHEHUL PeAKYU, IeHCAUUX 8 OCHOBE NPOMBIULIEHHBIX CNOCOO08 NOTYYEHUS.
AMMUAKA, CEPHOU KUCTOMbL, YYeYHA U CMATU;

onucvleams Quzuueckue u XUmMuyecKue npoyeccyl, AGIAWUECs Yacmvio KPYeo08OpOma eujecmes 8
npupooe;

CO3HABAMb 3HAUEHUE MEOPEeMUYECKUX SHAHUU 01 NPAKMUYECKol 0esimelbHOCMU Yelo8eKd;
ONnUCHIBAMb U3YUEHHbIe 00BEKMbL KAK CUCMEMbl, NPUMEHSA JI02UKY CUCTIEMHO20 AHANU3d,
NPUMEHSMb 3HAHUS O 3AKOHOMEPHOCMAX NePUOOUYECKOl CUCTeMbl XUMUYECKUX DJIeMeHMO8 OJis
00bAICHEHUS U NPEOBUOEHUSL CBOLICTNE KOHKPEMHbIX 8eUeCma,

pazeusams UHOOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCmEoM YenyOieHus 3HAHUll 00 ucmopuu
CMAHOBIEHUSL XUMUYECKOU HAYKU, €€ OCHOBHLIX NOHAMUL, NEPUOOUHECKO20 3AKOHA KAK 0OHO20 U3
BAIICHEUUUX 3AKOHO8 NPUPOODL, A MAKICE O COBPEMEHHBIX OOCMUNICEHUAX HAYKU U MEXHUKU,
COCMAsIAMb MOAEKYIAPHLLE U NOJHbIE UOHHBLE YPABHEHUS NO COKPAWEHHBIM UOHHBIM YPABHEHUAM,
npueoOUMb  NpuMepbl  peakyutl, NOOMEEPAHCOAOWUX — CYWECMB0BAHUE  83AUMOCEA3U  MeHCOY
OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX 8EUeCME,

NPOSHO3UPOBAMY  Pe3yIbMamyvl  8030€UCMEUS PA3IUYHBIX (DAKMOPO8 HA UMEHeHUe CKOpPOCmu
XUMUYECKOU peakyuu,

NPOCHO3UPOBAMYb  Pe3YIbMambl 8030€UCMEUs. PA3TUYHBIX (AKMOPO8 HA CMeWeHUe XUMUUECKO20
pasHogecusi;

NPOCHO3UPOBAMNb XUMUYECKUE CEOUCMBA BeUeCms Ha OCHOBE UX COCMABA U CIPOEHUSL,
NPOSHO3UPOBAMb CHOCOOHOCMb Geujecmea NpoAGIAmMb OKUCTUMENbHbIE U 80CCIMAHOBUMENbHbLE
CBOLCMBA C YYEMOM CmeneHell OKUCIeHUsl JIeMEeHMO8, 6X00SAUWUX 8 €20 COCMAs;

BbIAGIAMb CYUWECMBOBAHUE 2CHEMUUECKOU 63AUMOCEA3U MeAHCOY Geujecmeamu 8 psaoy: npocmoe
8euecmso — OKCU0 — 2UOPOKCUO — COJlb,

Xapakmepuzo6ams 0codvle C80UCMEa KOHYESHMPUPOBAHHBIX CEPHOU U A30MHOL KUCTIOM,

npU8OOUMb NPUMEPDL YPABHEHUL PeAKYU, IeHCAUUX 8 OCHOBE NPOMBIULIEHHBIX CNOCOO08 NOTYYEHUS.
AMMUAKA, CEPHOU KUCTOMbl, YYeYHA U CMATU;

onucvleams uzuueckue u XumMuyeckue npoyeccyl, AGIAWUECs Yacmvio KPYyeo8Opoma eujecmes 8
npupooe;
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—  0p2aHu308blI8amMb, NPOGOOUMb VUEHUUEeCKUe NPOeKmbvl N0 UCCIe008AHUI0 CEOUCME Beuecms,
UMEIOWUX 8ANCHOE NPAKMUYECKOe 3HAYEHUE,

—  2PAMOMHO 0OPAWAMbCS C BeUeCmBaAMU 8 NOBCEOHEBHOU HCUSHU,

—  0CO3HABAMb HE0OX0OUMOCMb COONVOCHUS. NPAGUL IKOJLOSUHEeCKU 0e30NACH020 No8edeHUs 8
oKpyaHcaroujeli npUpooHoll cpeoe;

—  NOHUMAMb CMBICI U HEOOX0OUMOCMb COON0OEHUS NPeONUCAHUL, NPedldcaemblX 8 UHCMPYKYUIX NO
UCNONBL308AHUIO IEKAPCMS, CPeOCm8 ObIMOBOU XUMUU U Op.;

—  UCNONIBb308aMb NPUOOPEMEHHbIE KTI0Uesble KOMNEeMeHMHOCMU NPU 8bINOIHEHUU UCCIe008aAMEeNbCKUX
NPOEKMO8 NO U3VHUEHUIO CEOUCME, CHOCOD08 NOYYeHUs U PACNO3HABAHUS 8eULeCNE;

—  pazeusams KOMMYHUKAMUBHYIO KOMIEMEHMHOCMb, UCHOAb3YS CPeOCmed YCMHOU U NUCLMEHHOU
KOMMYHUKayuu npu pabome ¢ meKcmamu Y4yeOHUKa U OONOJTHUMENbHOU JAUmepamypol,
CHPABOUHBIMU  MAOIUYAMU, NPOSABIAMb 20MOBHOCMb K YEANCEHUI0 UHOU MOYKU 3peHus npu
00cydHcOeHulU pe3yIbmamoe 8blNOJHEHHOU pabombl,

—  00BeKMUBHO OYEeHUBAMb UHDOPMAYUIO O Bewecmeax U XUMUYECKUX Npoyeccax, KpUumudecku
OMHOCUMbCL K NCEBOOHAYUHOU  UHGoOpMayuu, HeOoOPOCOBeCMHOU  peKiame, Kacaoujeucs
UCNONb308AHUSL PA3IUYHBIX BEUECTE;

—  0p2aHU308bI6AMb U OCYWECMEISAMb NPOEKMbl NO UCCTE008AHUID CEOUCME BEUeCms, UMEIOUUX
8AICHOE NPAKMUYECKOE 3HAYECHUE.

4. OueHKa 10CTHKEHHS IIJIAHUPYEMBIX Pe3yJIbTATOB 0CBOEHHS Y4eOHO NMPOrpaMmbl

Pe3ynmpTarel 0OyueHHMs] XHMHU JIOJDKHBI COOTBETCTBOBATH OOIIMM 3ajadaM IpeaMeTra |
TpeOOBAHUAM K €T0 YCBOCHHIO.
PesynpTaThl 00y4YeHHS OLEHUBAIOTCS 1O MNATHOAUIbHOW cucteMe. [Ipu  OIGHKEe YYUTBIBAIOTCS
CIICAYIOIINE KaUeCTBEHHBIE MI0KA3aTENIN OTBETOB:
* 1inyOuHA (COOTBETCTBHE M3YUYEHHBIM TEOPETHUECKUM 000O0IEHHM);
*  OCO3HAHHOCTH (COOTBETCTBHE TpPEOyeMbIM B TIPOTpaMMe YMEHHSM TPUMEHSTH TOITYYCHHYIO

nH(popManum);

*  TOJHOTA (COOTBETCTBHE 00bEMY ITPOTrPaMMBbl U MHPOPMAIINH YICOHHKA).

[Tpu olleHKEe YYUTHIBAIOTCS YHCIIO M XapaKTep OMMOOK (CYIIECTBEHHBIC WIIH HECYIIECTBEHHBIE).

CymiecTBeHHbIE OIIMOKM CBSI3aHBI C HEAOCTATOYHOW TIIYOMHOW W OCO3HAHHOCTBHIO OTBETA
(HampuMep, YYEHMK HENpPaBWIBHO YKa3zajl OCHOBHBIC TPU3HAKU TOHATHH, SBJICHHH, XapakTepHbIE
CBOWCTBa BEIIECTB, HEMPABWIBHO CQHOPMYIUPOBAT 3aKOH, MPAaBHJIO M T.MI. WJIK YYEHHUK HE CMOT
NPUMEHUTh TEOPETUYECKHE 3HAHUS sl OOBSICHEHUS M TPEACKAa3aHUs SIBICHUM, yCTAaHOBJICHUS
MPUYHMHHO-CJICICTBEHHBIX CBSI3€H, CPABHEHUS M KJIaCCH(DUKAIINY SIBICHUH H T. I1.).

HecymiecTBeHHBIE OMIMOKH OIMPEENISIOTCS HENOJTHOTOW OTBeTa (Hampumep, YIyIIeHHE |3
BHJIa KaKOTO-TMOO HeXapakTepHOro (hakTa MpH ONHCAHWM BEUIeCTBa, mporecca). K HUM MOXHO
OTHECTH OTOBOPKH, OIMCKH, OMYIICHHBIEC IT0 HEBHUMATEIFHOCTH (HapuMep, Ha J1Ba U 0oJiee ypaBHEHUS
peaxIuii B TOJTHOM HOHHOM BHJIE JIOMYIIIEHA O[HA OIIMOKa B 0003HAUEHUH 3aps1a HOHA).

PesynbraTel 00y4eHHMs TPOBEPSIIOTCS B MPOLECCe YCTHBIX M INHCbMEHHBIX OTBETOB
YUaIIUXCsl, a TAaKXKe MPH BHIITOJIHEHUN MU XUMHUYECKOTO IKCIIEPUMEHTA.

Ouenka TeopeTHYECKMX 3HAHUI
Ommemxa «5»:

OTBET MOJIHBIA M MPABUJIbHBIM HA OCHOBAHWM M3YYECHHBIX TEOPHUIl; MaTepUall U3JI0KEH B ONPEICICHHOU
JIOTUYECKON MOCIIE0BATEIBHOCTH, INTEPATYPHBIM SI3BIKOM; OTBET CAMOCTOSTEIbHBIMN.
Ommemka «4»:
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OTBET MOJIHBIA W MPABWIbHBIA Ha OCHOBAaHWH M3YUYEHHBIX TEOPUIA; MaTepUall U3JIOKEH B OINPEIECICHHOU
JIOTUYECKOU TMOCJEI0BATEIbHOCTH, MPU 3TOM JOMYIICHBI

JIBE-TPU HECYIIECTBEHHBIE OITMOKH, UCIIPABJICHHBIC 10 TPEOOBAHUIO YUUTEIIS.

Ommemxa «3»:

OTBET TOJHBIA, HO TPU 3TOM JIOMYIICHA CYIIECTBEHHAs OMIMOKA WM OTBET HEMOJHBIN, HECBA3HBIN.
Ommemxa «2»:

IIPH OTBETE OOHAPY)KEHO HEIMOHMMAHHE YYaIllMMCSI OCHOBHOTO COJICp)KaHUs y4eOHOTrO Marepuaia WM
JOIYIIEHbI CYIIECTBEHHBIC OIIMOKH, KOTOPBIC YyYaIIMKCS HE MOXKET WCIPABUTh NPH HABOJISIINX
BOIIPOCAX YUUTEIIS.

Ommemka «1x»:

OTCYTCTBHC OTBCTA.

OueHka IKCIepUMEHTAJBHBIX YMEHH
OreHka CTaBUTCSI HA OCHOBAHWHW HAOIIOICHUS 32 YIAIIUMCS U TUCBbMEHHOTO OTYeTa 32 padoTy.
Ommemxa «5»:

paboTa BBITOJIHEHA IOJHOCTBIO M TPABWIBHO, CJEJIaHbl IPABWIBHBIC HAOIIOACHHUS W  BBIBOJIBI;
SKCIIEPUMEHT TMPOBEJCH 110 IUIAHY C Y4YETOM TEXHHKH OC30MacHOCTH W MpaBUi PabOTHl C
BEIICCTBAMH U OOOPYJAOBaHHEM; MPOSBICHBI OPraHW3aIMOHHO-TPYAOBBIE YMEHHS (ITOIICPIKUBAIOTCS
gucTOTa pabodyero MecTa W MOPSIOK Ha CTOJIC, SKOHOMHO HUCIIOJIb3YIOTCS PEAKTUBHI).

Ommemka «4x»:

paboTa BBIMIOJNIHEHA TPABUIBHO, CAENaHbl TPABUIbHBIC HAONIONEHUS ¥ BBIBOJABI, HO MPH 3TOM
SKCIIEPUMEHT TMPOBEJCH HE TMOJHOCTHIO WM JIOMYIIEHbl HECYIIECTBEHHBIE OIIMOKH B paboTe C
BEIIIECTBAMH M O0OPYAOBaHUEM.

Ommemka «3»:

paboTa BEHINONIHEHA TPABWIIBHO HE MEHEEe YeM HAIOJIOBHHY WM JONYIICHA CYIIECTBEHHas ONIMOKa B
X0/l DJKCIIEPUMEHTa, B OOBSACHEHHH, B O(QOpMICHHUU pabOThl, B COOJIONCHUH TIPABUI TEXHUKH
O0e3omacHOCTH Tpu paboTe ¢ BemecTBaMH M OOOpYAOBaHHEM, KOTOpas HCIPABIACTCS 10
TpeOOBAHUIO YUUTEIIS.

Ommemxa «2»:

JOMyIIeHbl J1Be (M 0Ooree) CyIeCTBEHHbIE OIMMOKM B XOJ€ OKCIEPUMEHTa, B OOBSICHCHHH, B
opopmiennn paboOTHl, B COONIOJCHUM NPAaBUI TEXHUKU O€30MacHOCTH NpH paboTe C BellecTBaMU
1 000pyIOBaHUEM, KOTOPBIE YUAIIUHCS HE MOXKET UCTIPABUTH JaXKe M0 TPEOOBAHUIO YUUTEIIS.

Ommemxa «I»:

paboTa He BBINOJHEHA, Y YJalllerocs OTCYTCTBYIOT 3KCIIEpUMEHTAIbHBIC YMEHUSI.

OuneHka ymMmeHUil peliaTh IKCIIEPUMEHTAJbHbIE 32124
Ommemxa «5»:

IUTAH PEIICHHUS COCTABJICH MPABWIIHHO; MPABUIBHO OCYIIECTBIEH MOJOOpP XMUMHYECKHX PEAKTHBOB H
000pyIOBaHUs; JAHO TIOJHOE OOBSICHEHUE U ClICTaHbI BBIBOIBI.
Ommemxa «4»:

IUTaH PEIICHHUS COCTAaBJICH MPaBWIIBHO; MPABUIIBHO OCYIIECTBIIEH MOJ0Op XMUMHUYECKUX PEAKTHBOB H
o0OpyIOBaHUsA, TIPU 1TOM JOIMYIIEHO HE 0o0Jiee IBYX HECYIIECTBEHHBIX ONIMOOK B OOBSICHEHUH U
BBIBOJIAX.

Ommemxka «3»:

IUTaH PEIICHUs COCTABIICH MPABWIBLHO; MPABUIBLHO OCYIIECTBIEH MOI00D XWMHUYECKUX PEAKTHBOB H
o0opynoBaHUs, HO MOMYIICHA CYIIECTBEHHAs OMNOKA B OOBSICHEHUH U BHIBOJIAX.
Ommemxa «2»:
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JomylieHbl JBe (M OoJiee) CyIIEeCTBEHHBbIC OIMMOKKW B IUIAHE pEIIeHUs, B MOAOOPE XUMHUYECKHX
PEaKTUBOB M 000PYIOBaHMsI, B OOBSICHEHUH U BBIBOAX.
Ommemxa «1»:

3aa4a HC pCIICHA.

OueHka yMeHHUI pemiaTh pacyeTHbIE 32/1a4U
Ommemxa «5»:

B JIOTUYECKOM PACCYXKJICHUH U PEIICHUH HET OITHOOK, 3a7a4a pelieHa pallioHaIbHBIM CTIOCOOOM.
Ommemxa «4»:

B JIOTHYECKOM PpACCY)KJCHHUM U PEIICHUU HET CYNICCTBCHHBIX OIMMOOK, HO 3ajlada pericHa
HEPAIMOHAIBHBIM CIIOCOO0M WK JAOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIUOOK.
Ommemxa «3»:

B JIOTUYECKOM PACCYKICHHHM HET CYIIECTBEHHBIX OINMMOOK, HO JOMYIIECHA CYIIECTBEHHAs OIMUOKa B
MaTeMaTUYECKUX pacyeTax.
Ommemxa «2»:

HMMEIOTCS CYIIIECTBEHHBIC OIIMOKHU B JIOTUYECKOM PACCYXKICHUHU U PEIICHUU.
Ommemxa «1»:

3aaa4a HE pCIICHA.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT
Ommemxa «5»:

OTBET TOJIHBII U MPABIIbHEIHN, BO3MOXHA HECYIIECTBEHHAs OLTHOKA.
Ommemxa «4»:

OTBET HETOJIHBIN WM JOMYIIEHO He 00siee MBYX HECYIIECTBEHHBIX OIMHUOOK.
Ommemxa «3»:

paboTa BBITIOJIHEHA HE MEHEE YeM HAroJOBHHY, MOMYIIEHAa OJHA CYIICCTBEHHAs OIMOKa W JBE-TPH
HECYIIECTBEHHBIE.
Ommemxa «2»:

paboTa BBIMTOJIHEHA MEHEE YeM HAMOJIOBHHY HIIN COJIEPIKUT HECKOJIBKO CYIECTBEHHBIX
OIINOOK.
Ommemxa «1»:

paboTa HE BBITIOJTHEHA.

[lpr olEHKe BBHIMOJHEHUS THCHMEHHONW KOHTPOJBHON paboThl HEOOXOIUMO YUUTHIBATH
TpeboBaHUs eAUHOTO opdhorpaduIecKkoro pekuma.

OTMmeTka 3a HMTOTOBYIO KOHTPOJBHYIO pabOTy KOPPEKTUPYET MPEIIISCTBYIONIME OTMETKH 3a
4eTBEPTh, MOIYTO/INE, TOI.
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5. KaJIEHZ[apHO-TeMaTl/I‘leCKOC INIAHUPOBAHHUE C ONIPEACICHUEM OCHOBHBIX BUAOB A€ATECJIbHOCTH oﬁyqamumxcsl

Ne aTa npoBeneHust
Tema ypoka OcHoBHBIE BUIBI 1eSITeTbHOCTH | DOpPMBbI KOHTPOJISI IIpumeyanue
YpPOKa Mo IVIAHy dpaxkTnueckn
Tema 1. Baxkueiimmue
XUMHUYECKHEe MOHATHS
®poHTanpHas Oecena
U 3aKOHBI.
10 TEME, MPOBEPKA
(1 gaca) CocraBneHue KOHCIIEKTa,
1 . WHIUBHUIYATbHBIX CeHts10pb [Tpezentramms (MKT)
AtoM. XuMHUYECKUI pelieHue 3aaay. 6or. B
abot. BxogHoe
aneMeHT. M30Tomnsl. P
TECTUPOBAHUE.
[IpocTeie U cnoXHBIE P
BELIECTBA.
Tema 2.
IHepuoguveckuii
3akoH u IICXD JI.H.
MemnpesieeBa Ha
OCHOBE Y4YeHHUH O PaGoraB rpymmax. ®ponranbHas becena
) CTPOEHHUH aTOMA. CocraBneHue MeKTPOHHBIX 10 TeMe, MPOBEPKA C 5
eHTSAOph
(2 yaca) (hopMyIT XUMHUYECKHUX IJIEMEHTOB, | UHIUBUIYATbHBIX P
Crpoenue pelIeHne 3a1a4. pa0or.
AIEKTPOHHBIX
000JI04€K aTOMOB
XUMHUYECKHUX
3JIEMEHTOB.
BanenTtHoCTb.
BanentHeie OtBetbl Ha Bonpockl. U3yuenue
BO3MOKHOCTH U WU3MEHEHUSI CBOMCTB XUM.
oBepoyHas padora. EHTAOPh €3eHTalHs
3 IT 0 C 0 I1 UKT

pa3Mepbl aTOMOB
XUMHYECKAX
3JIEMEHTOB. PerieHue

DJIEMEHTOB B IPyIIax U
nepuojax. Pemenue 3amay.
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3a1ad.

Tema 3. CTpoenue

Cocrasnenne Ta0mumsl «Buabl

BelllecTBA. . ®ponTankHas Oecena

XUMHYECKOH CBSI3NY,
(4 yaca) . 10 TEME, IPOBEPKA

(hpOHTAIBHBIN OTIPOC CeHts0pb
Bunel u MexaHU3MBI MHAUBUAYAIbHBIX

COCTaBJICHHE CXeM 00pa30BaHUs
oOpazoBaHHs . . pabor.

. CBSI3€H, peleHue 3aJaHNH.
XUMHUYECKOH CBSI3U.
[IpocTpancTBEHHOE
Poctp CocraBnenue cxem oOpasoBanusi | @poHrtanbHasg Oecena,

CTPOEHHUE MOJICKYII .

CBsI3€H, onpeziesieHne BUI0B MpoBepKa
HEOPraHU4EeCKUX U OxT6pb

CBSI3U, U3TOTOBJICHUE WHIWBUIYATbHBIX
OpPraHUYECKUX

IIAPOCTEPKHEBBIX MOJICKYI. pa0or.
BEIIECTB.

CocraBieHue CpaBHUTEIbHOMN
Tuner .

TaOJIUIIBI CBOVICTB
KPUCTAITUYECKIX OponranpHas 6ecena.

. KPUCTAJUTMYECKUX PEIIETOK, OKTs10pb [Ipesenramus (MKT)

pEIIETOK U CBOMCTBA . Tecr.

paccMOTpeHHe MoJIesei
BEIIECTB.

KPUCTATUYECKHUX PEIIETOK.
IIpurorosnenue o

.| [IpuroroBneHue pacTBOPOB ¢ OT4er 0 MpaKTUYECKOM IIpakTnyeckas padora
pPacTBOPOB € 3aJaHHOM . . OxTa0ph
g 3aJaHHOM KOHIIEHTpaLUEH. pabore. Ne 1.
KOHIIEHTpAaLeH.
Tema 4. Xumnueckue
peakuuu. [IpocMOTp BHIEOOMBITOB.
94acoB CocraBneHue cxembl CamocrosiTenbHas
( ) OxT1a0ph [Ipezenranus (MKT)
CymHocTb U «Knaccuduxanus XuMHIECKUX pabora.
KJaccuukanus peaxkuuiny.
XUMUYECKUX PEaKLUN.
OKucIuTeNnbHO- CocraBieHue cXeMbl, H3y4eHHE JlaGopaTopHnas pabora:
BOCCTAaHOBUTEJIbHBIC CBOWMCTB IIEpMaHraHara Kajus B OtyeT o mabopaTopHO Hos6 B3aUMOJICHICTBHE
. . . 0s10pb

peaxiuu. KHCIIOM, HEUTpaIbHOU U pabore. P NepMaHraHaTa Kajius u

menoyHou cpene. Pabora ¢

cynbduTa HaATpUS B
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TadnuamMu «OKHUCIMTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKITUN,
«MHoOT000pa3ue OKUCIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHII.

KHUCJIOM, HEUTpaIbHOU U

LIEJIOYHOU cpefie.

CKOpOCTh XMMUYECKUX
peakuuii. Bnusiaue

CocraBncHue KOHCIICKTa, OTBCTHI
Ha BOIIPOCEHI, PCIICHUE 3a/1a4 Ha

10 pa3IUYHBIX (PAKTOPOB [TpoBepounas pabora. | HosOpb
oTpesieNieHue CKOPOCTH
Ha CKOPOCTb .
. XUMHUYECKUX PEAKIINM.
XUMHUYECKOHN peaKitu.
XHUMHUECKOE .
CocraBnenue ypaBHenuii OB
11 paBHOBecue. [IpuHuun . [TpoBepounas padora. | HosOpb
peakuuii. Pemenue 3anay.
Jle laTense.
DNeKTpoIUTHYECKAs ®ponransHas Oecena,
CocTaBiieHne KOHCIIEKTa,
JUCCOLUAITHS. . MpoBepKa
12 COCTaBJICHHE yYpaBHECHUM poBep Jlexabpb [Ipesenramus (MKT)
CunbHble U cradble . MHAUBUAYAIbHBIX
JUCCOLUAIUI.
AJICKTPOJIUTHI. pabor.
OcyiecTBieHne peakiuil
Peakuuu nonHoro MOHHOTO 0OMeHa, kauecTBeHHble | OTueT 0 1abopaTopHOIA
13 JlexaOpb JlabopartopHas pabora
oOMeHa. peakIMu Ha onpezeeHue pabore.
KaTHOHOB U AHHOHOB.
IMaaponus .
[IpoBenenue ruaponmsa OtyeT o mabopaTopHOt
OpPraHUYECKUX U .
14 pPacTBOPOB COJICH, ONpeIeICHIE pabore. JlexaOpb JlabGopaTopHas pabora
HEOPraHUYECKUX
. Cpebl peaKIuu. [IpoBepounas pabora.
COETMHEHU.
Pemenue [IpoBenenue ruaponusa .
. Otuer 0 mpaKkTU4eCKOU IIpakTnyeckas padora
15 JKCIIEPUMEHTAIIBHBIX pPacTBOPOB COJIEH, ONIPEICIICHHE 5 JlexaOpb No 2
abore. o
3ajad. Cpeabl peaKIuu. P
KonTpoabsnas padora
16 XUMHUUECKUE PEaKIIH. Jexabpb

Nel
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Tema 5. MeraJLibl.

6 yacosB
E) 5 ) Pa6ota c IIC, orBeThI Ha ®ponTankHas Oecena
mas
BOMPOCHI, pab0Ta ¢ pa3IaTOYHBIM | IO TEME, TPOBEPKa
17 XapaKTEepPUCTHKA POCBL b p > IPOBEP Jlexabpb IMpesenrarus (MKT)
MaTepUaIoM, COCTaBIICHUE WHIWBUIYAIbHBIX
MetaiioB. O0mime
KOHCTICKTA. pabor.
CIIOCOOBI MOTyYEHUS
METaJIOB.
N3yuenne OCHOBHBIX XUMUYECKUX
. CBOMCTB MeTAILIOB. OIBITHI .
13 XuMUYECKre CBOMCTBA . OT4eT 0 mpakTUYECKOu Jlexab IIpakTHyeckasi pabora
B3aMMOJICHCTBUS C KUCIOTAMH exadpb
METAJJIOB. ’ pabore. P Ne3
OCHOBAHUSIMH, COJISIMH, C
KHCIIOPOJIOM BO3/yXa.
®poHTanpHas Oecena
Mertaubl TJIaBHBIX Pa6 5
aboTa ¢ yueOHUKOM 0 TeMe, MPOBEPKa
19 noArpyri (A-rpyr) ye ’ > IPOBEP SIuBapb IMpesenrtanus (MKT)
0CX5 COCTaBJICHHE KOHCIIEKTA. WHIUBHUIYATbHBIX
' pabor.
CocraBiieHre KOHCTICKTA.
Mertasibl T0OOYHBIX a6
abopaToOpHBIE OMBITHI
20 noarpymnn (b-rpym) P Iv) [IpoBepounas padora. | SHBapn [Ipeszentanus (MKT)
B3aMIMO/ICHCTBHUE IMHKA U XKelle3a
[CX05. .
C pacTBOpaMH KHCJIOT U IIEJTIOYCH.
IeHUE U HTaJbHAs i
O600meHue ®poHTanpHas Oecena
MMOBTOPEHHU IIEHUE 337124 Ta B Mmapax 0 TeME, MMPOBEPK
)1 OBTOpPCHHE Pemenue 3amau, pabota B mapa 0 Teme, MPOBEpKa o
eBpaJIb
HU3y4EHHOTO CMEHHOTO COCTaBa. WHIUBHUIYATbHBIX P
MaTepuana. pa0or.
KountpoabsHnas padora Ne
22 MeTanmsl. ®deBpainb ) P P
Tema 6. Hemeranibl. Jlaboparopunas pabora:
73 (5 yacoB) CocraBnenue koHcniekta. OtBeThl | OTYeT 0 1abopaTopHOU o JleMOHCTpaluy TOpeHust
eBpaJIb
XUMHYECKHE Ha BoIpockl. Penrenue 3amau. abore p cepbl, hocdhopa, Mmaraus
b 2 b
AJIEMEHTHI — Keje3a B KUCJIOPO/Ie.
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HeMmeTauibl. CTpoeHue
U CBOMCTBA IPOCTBIX
BELIECTB —
HEMETAJIJIOB.

Pabota c kapToukamu. PaGora ¢

®poHTanpHas Oecena
0 TeMe, IPOBEpKa

24 Oxkcuipl HEMETaIOB Tabmuei «KucioTHo-0OCHOBHBIS Mapt [Tpesenramus (MKT)
. WMHAUBUAYAIbHBIX
CBOMCTBA OKCUIOBY.
pabor.
®ponranbHas 6ecena
)5 Kucnoponcoaepxamiue | Pemenue reHeTMUECKHUX LIETIOYEK | MO TEME, MPOBEpPKaA M
. apT
kuciotel (UKT). MPEBPALLECHU . VHIUBUyaIbHBIX p
pa0or.
OxkucnurenbHbIe CocraBieHne KOHCIIEKTa, OTBETHI
B . ®ponTansHas Oecena,
26 CBOMCTBA a30THOM U Ha BOMPOCHI, COCTaBJICHUE Maprt
. . MpoBepoYHas pabdora.
CEpPHOM KHCIIOT. ypaBHeHuii OBP.
Pemenue OrnpenenieHre pa3TuyHbIX HOHOB C .
Otuer 0 mpaKkTU4YeCKOU IIpakTnyeckas padora
27 DKCIEPUMEHTAIbHBIX [IOMOUIBIO KAYECTBEHHBIX Mapr
. pabore. Ne 4.
3a/ady. peaKkiuii.
Tema 7.
I'eneTnuyeckas cBs3b
HEOPraHU4ecKux u @OponranpHas 6ecena
Pabota ¢ pazmarounsiM
OpraHnYyecKux 0 TeMe, MPoBepKa
28 MaTepHaIOM, COCTABJICHUE Maprt
BellecTB. (4 4acoB) . WHIUBUyaIbHBIX
TabuIL, peleHne 3aJaHni.
I'enernyeckas CBS3b pabor.
HEOPTraHUYECKUX
BEILIECTB.
I'eneTnueckast cBsI3b Pabota ¢ pazmarounsiM mate- .
XUMUYECKUH
29 OpraHNUYeCKUX pHuaigoM, CoCTaBJIeHHUE TaOJIHIL, Anpenb
. TpEeHaxep.
BEIIECTB. pelieHre 3aJaHuil. P P
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Pemenue 3a1ay Ha BBIBOJT

®poHTanpHas Oecena
0 TeMe, IPOBEpKa

30 Pemenue 3agau. MOJIEKYJISIPHON (OPMYITBI Anpenb [Ipezentanus (MKT)
WHIUBUIYaIbHBIX
BELIECTBA.
pa0or.
O06001IeHne Pemrenue nemnoyek reHeTHYECKOM
31 W3YyYECHHOTO B3aUMOCBS3M OPTAaHUYECKUX U [TpoBepounas pabora. | Ampenb
Marepuania. HEOPraHWYECKHUX BEILECTB.
IIpakTHKyM.
(3uaca)
Pemenue o
I'enernyeckas B3aMMOCBS3b OT4eT 0 mpakTUYECKOu . IIpakTHyeckasi pabora
32 JKCIIEPUMEHTAIIBHBIX . Maii
COCIMHECHUM KalbIUsl U MEIU. pabore. Ne 5.
3aj1a4 1o
HEOPraHUYeCKOM
XUMUU.
Pewenne
3 9KCIIEPUMEHTAIILHBIX XHMMHYECKUE CBOUCTBA OTueT o0 NpaKTUYECKOU Maii IIpakTHyeckas padora
an
3aJa4 o KapOOHOBBIX KUCJIOT, alIbACTUIOB. | paboTe. Ne 6.
OPraHU4YeCKON XUMUH.
®ponranbHas 6ecena
34 Hrorosoe 06061IeHHE 0 TeMe, MPOBEPKa

MaTepuara.

WH/IUBHUyaTbHBIX
pabor.
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6. PecypcHoe o0ecnieueHre mporpaMmmbl

1. YMK: Pymuruc I'E., ®enpaman ®.I'., Xumus. OcHoBbl oOmelr xumuu. 11 kmacc. — M.:
IIpocsemenue

»

I'apa H.H. Xumus. [Iporpammel 001eo0pa3oBaTenbHbIX yupexxaeHuid. — M.: IIpocsemenue

(98]

Bpeiirep JI.M., baxenosa A.E., Xumus 8-11 kiaccel. PazBepHyToe TeMaTHUeCKOE IJIAaHUPOBAaHUE
no yueoHukam Pymsutuca I'.E., ®enpamana @.I°., Bonrorpan, Yaurens

Xomuenko N.I'. CoopHUK 337249 U yIIPaKHEHUH 110 XUMUH.
http://www.dutum.narod.ru/element/elem00.htm (Paccka3sl 00 3ieMeHTax)
http://www.hemi.nsu.ru/ (OCHOBBI XMUMHHU. DIEKTPOHHBIN YYEOHUK)

http://www.himhelp.ru/ (I1ogHBIH Kypc XUMHAH)

http://chemi.org.ru/ (Y4eOHUK XMMHUH )

0 0N A

. http://home.uic.tula.ru/~zanchem/ (3aunMarenbHast XUMUSI)

10 http://hemi.wallst.ru/ (Xumust. O0Opa3oBaTeabLHBIA CAUT IS IIKOILHUKOB)
11. http://chemistry.narod.ru/ (Mup XxuMum)

12. http://www.alhimikov.net/ (Ilone3Hast nadopManys o XMMUHN )

13. http://www.alhimik.ru/ (AJIXMMUK)

14. http://www.xumuk.ru/ (XuMuK.ru - caiiT 0 XumMun)

15. http://www.chemistry.ru (Xumust 8 OTKpBITOM KOJUTEIKE)

16. http://webelements.narod.ru (WebElements: oH1aiiH-ClIpaBOYHUK XUMUYECKHX 3JIEMEHTOB)
17. http://experiment.edu.ru (Komnekuus «EcrecTBeHHOHaYYHbIE SKCIIEPUMEHTBI): XUMUS )

18. http://school-sector.relarn.ru/nsm/ (Xumusi a5 BceX: WIUTIOCTPUPOBAHHBIE MaTepHaIbI 10 OOILEH,
OpraHUYECKON U HEOPTaHUICCKON XUMUH )

19. http://schoolchemistry.by.ru (IIIkonpHas xumus )

20. www.ximicat.com/info.ru (OKuCAUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIHH )
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