MyHununanbHoe 6ropKeTHOe 0011je00pa3oBaTe/lbHOe YUpexaeHue

[Tanaratickas cpeaHsada 06H.[606pa30BaTeJIBHaH IIKOJIa

PABOYAA ITPOI'PAMMA

YYEBHOI'O ITPEIIMETA

XMuns

C NCIIOJIbB3OBAHMEM OBOPYJOBAHUA HEHTPA «TOUYKA POCTA»

8—9 kiaccet YMK O.C . I"'abpuensiH
Ha 2023-2024 yuebHbIl TO/,

CocraBuTeb: yuuTe/lb XUMHU

Abarena E.JI.

2023 rog,



ITosscHuTe/IbHAsA 3anMCcKa
Pabouass mporpamMma 110 mpeaAMeTy «XHUMHs» /g 8 Kjacca COCTaB/ieHa Ha OCHOBAHUU
C/1eyIOLIMX HOPMAaTUBHBIX JOKYMEHTOB:

1. ®depepanbHoro 3akoHa ot 29.12.2012 roga Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoi
denepaiyn»;

2. ®enepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTeNlbHOTO CTaH/AapTa OCHOBHOTO 0OIIero
obpa3oBanwsl, yTBep)KAeHHOro [Iprka3zom MuHucTepcTBa 00pa3oBaHUsl U HayKu PoCCHICKOM
depeparn ot 17.12.2010 T Ne 1897 «O6 yTBepkaeHHU (enepasbHOTO rOCyAapCTBEHHOTO
oOpa3oBaTe/bHOTO CTaHJAPTa OCHOBHOTO  00wiero  oOpa3oBaHWs» C  W3MEHEHUsIMH,
yTBep>xeHHoro [Tprka3zom MuHucTepcTBa 00pa3oBaHus U HayKu Poccuiickoii @epepaiiyi OT
31.12.2015 Ne 1577 «O BHeceHMM Wu3MeHeHHWN B (efepanbHbIii TOCYJapCTBEHHBIN
oOpa3oBaTe/ibHBIN CTaHAAPT OCHOBHOTO 001ero o0pa3oBaHus, yTBepKAeHHbINH I[IpuKazom
MuHucTepcTBa 00pa3oBaHus U Hayku Poccutickoit @epeparyu ot 17.12.2010 T Ne 1897»;

3. OG6pa3oBaTe/IbHOM IMPOrpaMMbl OCHOBHOTO 0011jero obpa3oeanuss MBOY Ilanaratickoi COILI;

4. TIpumepHOI MporpaMMbl OCHOBHOTO 0011[eT0 00pa30BaHust TI0 XUMUH (0a30BbIM YPOBEHD) U
aBTopckoii mporpammbl O.C. I'abpuensHa (I"abpuensaa O.C. mporpamma Kypca XuMuu ajist 8-11
K/IaCCOB 0011je00pa3oBaTe/bHBIX yupexkaenuid M: JIpoda,2010r).

5. YcraBa MBOY Ilanaraickoi COIL;
6. YuebHoro niiana MBOY Ilanaratickoit COIL Ha 2023-2024 yueOHbIH rof;

7. Tlonoxenwust o paboueit mporpamme MBOY Ilanaratickoii COIILI.

8. TlpumMepHO# TmporpamMmbl BOCIUTaHUsI (0fOOpeHHOU pelleHWeM GefepasbHOrO  yueOHO-
METOAMUYECKOTO 00beANHeHUs 10 001jeMy ob0pa3oBaHui0 (MPoToKoa oT 2 wuioHs 2020 T.
Ne2/20)).

9. MeToauuecknx peKOMeH/alui 10 Co3/aHui0 U (PYHKLIMOHUPOBAHUIO B 00111e00pa30oBaTe/bHbIX
OpraHu3alUsiX, pacIoJIOKeHHbIX B CeJbCKOM MEeCTHOCTM M MalbIX TopoJiaX, LIeHTPOB
oOpa3oBaHMs eCTeCTBEHHO-HAayUHOW U TeXHOJIOTMYeCKOH HampaBieHHocTel («Touka pocTa»)
(YTBepxaeHbl pacriopsbkeHneM MuHUCTepcTBa npocBelijeHus: Poccuiickont ®epepaiiuy ot 12
suBaps 2021 r. No P-6).

LlenTpbl 0Opa3oBaHUsl e€CTeCTBEHHO-HAyUHOW HampaB/ieHHOCTH «Touka pocTa» CO3[aHbl C
I[e/TbI0  Pa3BUTHSL Y OOYYaroIMXCs eCTeCTBeHHO-HAyYHOW, MaTeMaTUueCcKOHW, HWHGOpPMaI[HOHHON
TPaMOTHOCTH, (OPMUPOBAHUS KPUTHUYECKOTO U KPEeaTHBHOTO MBbIIIeHUS, COBEpPILIeHCTBOBAHUS
HaBBIKOB €CTeCTBeHHO-HAyYHOM HAIpaB/IeHHOCTH, a TakKe /Il TIPaKTU4Yeckol oTpaboTku yueOHOTO
MaTepHaJia 1o yueOHbIM npeamMeTam «Pu3nkar», « XuMus», « BHomorus».

B cocraB 1jeHTpa «Touka pocTa» MO0 XUMWU BXOJMT ILUGPOBbIe 1ab0paTOpyy, KOMITOHEHThI
nabopaTOPHOTO W [IeMOHCTpAI[MOHHOTO 000pY/I0BaHMS, KOJ/UIEKLIMM MHHEpaJioB YW  HabopbI
XUMHUYECKUX DeakTHBOB. [laHHOe 00Opy/iOBaHWe MpeJHAa3HAYeHO /ISl MCIO/b30BAaHUS BO BpeEMS
TIPOBE/IEHUsT TIPAKTUUYECKUX paboT, AeMOHCTPALMOHHBIX 3KCIIEPUMEHTOB, MOJATOTOBKe MPOEKTOB U B
NIpakTAYeCKoM 3aaHuu Ha OI'D.

Hcrosib30BaHre 000pyI0BaHus LieHTpa « TOuKa pocTa» MO3BOJISIeT CO3/1aTh YCIOBUS:
* [/l pacIIMPeHus CO/IePKaHus LITKOJIbHOTO XUMHUECKOT0 00pa30oBaHus;
* [I71s TIOBBIIIIEHUS TO3HABATe/TbHON aKTUBHOCTH 00YUarOIIUXCs B eCTeCTBeHHOHAYYHOM 00/1acTy;
* I71s1 pa3BUTHS IMUHOCTU pebeHKa B Tipoliecce 0O0yueHUst XUMUH, ero CriocoOHOCTeH, GopMHUPOBaHKS
Y YZIOBJIETBOPEHUS COIMAIBbHO 3HAUMMBIX UHTEPECOB 1 TIOTPeOHOCTel;
* nns paboThl C O/lapEHHBIMU IIKOJBHUKAaMM, OPraHW3allud WX Pa3BUTHs B Pa3IMUHBIX 00/acTsIX



obpa3oBaTe/ibHOM, TBOPUECKOH JesITeTbHOCTH.
[TpumeHnsisi udpoBbIe 1abOpaTOPpUM Ha ypOKaxX XUMHHU, ydalljiecs CMOTYT BBIMOJHUTh MHOKECTBO
nabopaTopHbIX paboT ¥ FKCTIEPUMEHTOB T10 TTPOrpaMMe OCHOBHOM IIIKOJIBL.

MeToanuecKHH KOMILIEKT

1. Tabpuensan O.C. Xumus: 8 kacc: yue6HUK [yt 00111e00pa3oBaTe/ibHbIX yupexaeHui. — M.: [Ipoda.

2. Yuebuuk «Xumus 9 knace»/ O.C.I'abpuensin, .I'.Octpoymos, C.A.CnagkoB -MockBa
«IIpocsewjenve» 2019

Mecto yue6HOr0 npeamera B yueOHOM II/IaHe

Pabouast nmporpamma 8-9 KiaccoB paccurTtada Ha 136 yacoB (2 yaca B HeZieJTiF0) COTJIaCHO Oa3uCHOMY
TiaHy 1 yueOHOMY 11aHy obpa3oBartenbHOro yupexkaeHus Ha 2023-2024 yu. rof,

IMesu u 3agaun npegmera

* OCBOEHHE Ba)XKHEHIIINX 3HAHUM 00 OCHOBHBLIX MOHATHUSX U 3aKOHAX XHUMHUH, XUMHUeCKOH CHMBOJIHKE,

* OB/IaJIeHNe YMEHUSIMU Ha0J/TFOIaTh XUMHUUECKHE SIBJIEHUS, TIPOBOIUTh XUMUUECKUI SKCTIePUMEHT,
MPOM3BOJUTh pacyeTbl HA OCHOBE XMMHUUECKUX (POpMYJI Bel|eCTB U ypaBHEHHM XUMUUYECKHX peaKLny;

¢ pa3BHUTHE TTO3HABATE/ILHBIX MHTEPECOB YU MHTE/IVIEKTYd/IbHBIX criocobHoCTel B rnpounecce rpoeeieHns
XUMHUUYECKOr'o SKCIIepuMeHTa, CaAMOCTOATE/IbHOI'O HpI/IO6p6TEHI/IH 3HAaHUM B COOTBETCTBUH C
BO3HHKAOIIMMHU XKU3HEHHBIMU HOTpE6HOCTHMI/I;

* BOCIIMTaHUe OTHOLIIEHUS K XUMUHU KaK K 0JJHOMY U3 yH/JaMeHTa/IbHbIX KOMITOHEHTOB
eCTeCTBO3HaHUS U 37IeMeHTY 0011jeue/ioBeYeCcKoi Ky/IbTyphI;

* IpUMeHeHHe TIOTyUYeHHBIX 3HaHUHM U YMeHUH 111 6e30MacHOr0 UCII0/Ib30BaHKS BEIIeCTB U
MaTeprasioB B OBbITY, CeJTbCKOM XO3HCTBe M Ha MPOM3BO/ICTBE, PelleHHs MPAKTUYeCKUX 3a/1ad B
MOBCE/IHeBHOM >KW3HU, TIpelylpeXX/ieHusl SIBJIEHUH, HAaHOCSLLMX BpeJ, 3Z0POBbIO UesioBeKa U
OKpY’KarolLen cpege.

OcHoBHbIe (pOpMBI, TeXHOJIOTUH, MeTO/AbI 00yueHUs; THIIbI YPOKOB

OcHOBHOI (hopMO#i OpraHu3aLKi yueOHOTo TpoLecca siB/ISIeTCsl KIIaCCHO-ypOoYHasi cucteMa. B
KauecTBe JIOTIO/IHUTE/bHBIX (DOPM OpraHu3ariuy 06pa3oBaTeIbHOTO MPOLiecca UCTI0/Ib3yeTcs CUcTeMa
KOHCY/IbTalJMOHHOM MOA/1eP)KKH, UHAVBU/YaIbHbBIX 3aHSTHM, CaMOCTOsITe/IbHasi paboTa yualuxcs ¢
VCTIO0/Ib30BaHUEM COBPeMEeHHbIX MH(POPMAaLMOHHBIX TeXHOJIOTHH.

ITpeobsagarorrieit popmoii KOHTPOJISE BHICTYIIAIOT ITMChMEHHBIN (CAaMOCTOSITe/TbHBbIE Y KOHTPOJIbHBIE
paboThI) M YCTHBIN onpoc (cobecesoBaHmMe).

IlnaHupyemble pe3y/IbTaThl 0CBOEHHUS yUeOHOr0 mpeMeTa, Kypca

JINUHOCTHBIMH pe3y/J1bTdTdAMH HU3yUeHUA MIpeMeTd «XUMHS» SIBJISIIOTCS dlegyroumue yMmeHus:

-0CO3HaBaThb €JUHCTBO U LI€/IOCTHOCTh OKPY>KaroIlero Mrpa, BO3MOXXHOCTH ero I103HaBae€MOCTH U
00BSCHUMOCTH Ha OCHOBE AOCTI/I)KEHI/Iﬁ HayKU;



-TIOCTEIeHHO BLICTPaMBaTh COOCTBEHHOE 11eJI0CTHOE MUPOBO33pEHHE: 0CO3HABATh MOTPEOHOCTh U
TOTOBHOCTBb K CaM00Opa30BaHMIO, B TOM UHMCJIe U B paMKaX CaMOCTOSITe/TbHOM [JIesiTe/TbHOCTH BHe
LLIKOJIBI;

-OL|eHMBATb JKM3HEHHbIe CUTYaL[M C TOUKY 3peHust 6e30macHOro obpasa >KU3HU U COXpaHeHUs
3[J0pOBbS;

-OLI€eHMBATh 9KOJIOTMYeCKHN PHUCK B3aMIMOOTHOIIIEHHWH UeI0BeKa 1 MMpUupoHbl.

-(opMHpOBaTh 3KOJIOTUUECKOe MbIIIJIeHWe: YMeHHe OIIeHWBaTh CBOIO JIeATeIbHOCTD U IMTOCTYTIKH
JPYTHX JFO/Iel C TOUKW 3PeHHsT COXpaHeHUsT OKPY>KaloIliel Cpe/ibl - TapaHTa >KU3HU U 01arornosyuust
JII0ZIel Ha 3emiie.

MetanpeaMeTHbIMHM pe3y/bTaTaMy U3yUeHHsl Kypca « XUMUsI» SIBJISIeTCS1 (JOPMUPOBaHue
yHHBepCanbHbIX yueOHbIX feiicTBuil (YY /).

Pezynsmuenbie YY/I.

-CaMOCTOsITe/TbHO 0OHApYKMBATh U (POPMYJIUPOBATh Y4eOHY0 Npob/ieMy, OrpeensTh ie/b yueOHoH
NesITeNTbHOCTH;

-BBIZIBUTaTh BEPCUU pellieHust TTPob/ieMbl, 0CO3HaBaTh KOHEUHBINA pe3y/bTaT, BLIOUPATh U3
Tpe/IJIOXKeHHbIX U UCKAaTh CaMOCTOSITE/TbHO CPeZICTBA AOCTHIKEHUS Lie/u;

-COCTaBJIATh (MHUBHU/YaTbHO WU B TPYIIIE) TIaH PelieHus pobieMsr;

-paboTasi 110 TI/IaHy, CBePSTh CBOU AEWCTBUS C 1]eJIbI0 U, TIPU He0OX0IUMOCTH, UCTIPAB/ISTh OLIMOKH
CaMOCTOSITEJIbHO;

-B [IUaJIOTe C yUHUTE/IeM COBEPIIIEHCTBOBATh CAMOCTOSITE/TbHO BEIpaOOTaHHBIE KPUTEPUU OLIEHKH.
IlosnasamesnbHbie YY/I:

-aHa/IM3UPOBaTh, CPABHUBATh, K/IAaCCU(DUIIMPOBATL U 0000111aTh (HDaKThl U sIB/IeHHs. BBISBISTH
TIPUUWHBI U C/Ie[JCTBUS TIPOCTHIX SIBJIEHUM.

-OCYIIeCTB/ISITh CPAaBHEHHUe, K/lacCU(UKALIMI0, CAMOCTOSITe/TbHO BBIOMpAsi OCHOBAHUSI U KDUTEPUH 1151
YKa3aHHBIX JIOTUYECKUX OmepaLiyii;

-CTPOUTH JIOTUUECKOe PacCy>K/ieHue, BK/II0Uarolllee yCTaHOB/IeHe TIPUUMHHO-C/Ie/ICTBEHHBIX CBsI3eH.
-C0O3/]aBaTh CXeMaTHUeCKHe MO/Ie/U C BbiZie/IeHHeM CYII[eCTBeHHBIX XapaKTepUCTUK 00beKTa.
-COCTaBJISITh T€3UChI, pa3/inuHble BU/IbI TIJIaHOB (MPOCTHIX, CJIOXKHBIX U T.I1.).

-npeoOpa3oBbIBaTh MH(POPMAIHIO U3 OZHOTO BH/IA B IPYroi (Tab/uily B TEKCT U TIp.).

-yMeTb OTpe/ie/IATh BO3MOKHbIe HCTOUHUKHA HEOOXOZAMMBIX CBe/IeHHH, POM3BOJUTE TIOMCK
VH(pOpMalL1y, aHaIM3MPOBAaTh U OLIEHMBAaTh €€ [0CTOBEPHOCTD.

KommyHukamueHble YY/|:

CamocTosITeNTbHO OPraHU30BBIBaTh yueOHOe B3aMMO/IeCTBHe B rpyTIe (ornpeessTh 00Imye ey,
pacripe/ie/iiTh POJIH, JOTOBAPUBATLCS APYT C APYTOM U T.[.).

HPEAMETHBIMI/I pe3y/jbTdTdMH HU3yUeHUA MpeMeTa ABJIA0TCA CIeAYHOIIUE YMEHWA:

1) ¢opmupoBaHue TMepBOHAYaJbHbIX CHCTEMATHU3MPOBAHHbBIX IIpPe/CTaB/leHUM O BelllecTBaxX, UX
npeBpallleHUsIX Y MpPakTUYeCKOM TIPUMEHEHWH; OBjlaJleHre T[IOHSATHUHBIM  amnmnapartoM U



CHUMBOJIMYEeCKHUM S3bIKOM XWMUU;

2) oco3HaHWe OOBEKTHBHOM 3HAUMMOCTH OCHOB XMMHYeCKOW HayKd Kak 00/1acTH COBpEMeHHOTO
€CTeCTBO3HaHHWsl, XWMUUYECKUX I[IpeBpallleHul HeopraHuyecKMX K OpraHUuYecKHWX BeIlecTB Kak
OCHOBbI MHOTHMX SIBJIEGHUH >KUBOM W HEXWBOW TIPUPOABI; yIiyOseHue TMpe/CTaBlIeHUH O
MaTepyaabHOM eZJMHCTBE MHPa;

3) oBJlajieHWe OCHOBaMHU XMMHUYECKOW IPaMOTHOCTH: CIIOCOOHOCTBIO aHAJU3UPOBaTh U 0OBEKTUBHO
OLIeHWBATh >KM3HEHHbIE CUTYaIUH, CBsI3aHHbIE C XUMHEH, HaBbIKaMH 0Oe30racHOro oOpalleHus: C
BellleCTBaMH, UCMO/b3yeMbIMU B TIOBCEAHEBHOM >KU3HU; YMEHUEM aHa/JU3MpOoBaTh U IJIaHUPOBATh
9KOJIOTUUECKH Oe30I1acHOe MoBe/ieHHe B LIe/IsIX COXPaHeHHUs 3/I0POBbsI M OKPY KaroIIleld Cpe/ibl;

4) dopmHpoBaHHe YMeHWI yCTaHaB/IMBaTh CBS3U MEX]Y pealbHO HaOJIr0/[aeMbIMU XUMUYeCKUMU
SBJIEHUSIMA U TIPOIIECCaMU, MPOUCXOASIUMA B MHUKPOMHpPE, OOBSCHSATh TMPUUYMHBI MHOTO00pa3susi
BeI|eCTB, 3aBUCMMOCTb UX CBOMCTB OT COCTaBa M CTPOEHUS, a TakKKe 3aBUCHMOCThb MPUMEHEeHUs
BelLleCTB OT UX CBOUCTB;

5) rprobpeTeHyre OTbITa MCII0/IB30BAaHUS PA3/TMUHBIX METO/IOB M3yUeHUsl BellecTB: HaOmoaeHus 3a
WX TPeBpaleHUsIMU TIPU TIPOBEZIEHUM HECIOKHBIX XUMHUECKUX IKCIIEPUMEHTOB C MCII0/Ib30BaHUEM
nabopaTopHOTo 060pyI0BaHUs U PUOOPOB;

6) ¢dopmupoBaHUe TpeACTaB/leHUH O 3HAUEHWH XMMHUECKOW HayKd B pelleHWHd COBPeMEeHHBIX
JKOJIOTUYeCKUX TMpobjeM, B TOM UKC/Ie B TIpeJOTBPAIIEHUM TEXHOTEHHBIX W 3KOJTOTUUYECKUX
Karactpod;

BbINyCKHUK HayYUTCA:

® xapaKTepr30BaTb OCHOBHbIE MeTO/IbI TT03HAHMS: HabO/M0ieHre, U3MepeHue,3KCIIepUMEHT;

® ONWChIBAaTb CBOWCTBA TBEPABIX, JKUAKHUX, Ta3000pa3HbIX BeIeCTB, BBIAEISAST WX
CyIIleCTBeHHbIe TIPU3HAKY;

® DaCKpbIBaTb CMBIC/I OCHOBHBIX XHMHUECKUX TIOHATHH  «aTOM»,  «MOJIEKYJa»,
«XUMHUUYECKUM  3/IEMEHT», «IIPOCTOE BEIeCTBO», «CJIOKHOE BEIeCTBO», «BAJIEHTHOCTb»,
«XUMUYECKasi peakLiyisi», UCI0/b3ysl 3HAKOBYIO CUCTEMYXHUMUMY;

® paCcKpbIBaThb CMBIC/T 3aKOHOB COXPAHEHHST MacChl BEI[eCTB, TTIOCTOSTHCTBA COCTAaBa, aTOMHO-
MOJIEKY/IIPHOUTEOPUY;

® pa3nMyaTh XUMHUYecKue U (pusnuecKuesiBieHus;

® Ha3bIBaThb XUMHUUeCKHe3/1eMeHThI;

® ompefensTh COCTaB BeILeCTB 10 Uxpopmyram;

® ompefiensTh BaJleHTHOCTh aTOMa 3JIeMeHTa BCOeJMHEeHUSIX;

® ompefensTh TU XUMUUECKUXPeaKLIni;

® Ha3bIBaTb NPU3HAKU U YCJIOBUS MPOTEKaHUS] XUMUUECKUXPeaKLIni;

® BBISB/IATH TPU3HAKH, CBU/ETEJLCTBYIOI[HE O TIPOTEKAHUM XUMMWUECKOW peakInu

TIPY BBITIOJTHEHWH XUMUYeCKOTOOTIbITa;

® CoCTaB/SATh (POPMYJ/IbI OMHAPHBLIXCOETUHEHHH;

® COCTaB/ISTb ypaBHEHUs XUMUYeCKUXPeaKL1i;

® coOsmoaTh ipaBusia 6e3omacHoOM paboThI TIPU TTPOBEIEHUHMOIILITOB;

® [10/1b30BaThCs TaOOPaTOPHBIM 000PY/J0BAHHEM UITOCY/I0M;

® BLIUMC/IATH OTHOCHUTE/IbHYIO MOJIEKY/IIPHYIO ¥ MOJIIPHYFO MaCChIBEII[eCTB;

® BBLIUMC/IATH MAaCCOBYIO ZIOTF0 XUMHUECKOT0 3/IeMeHTa 110 (hopMy/iecoeITuHeHNUST;

® BBLIUKC/IATH KOJIMUECTBO, 00BEM WM MacCy BeIecTBa IO KOJIMYeCTBy, 00bemy, macce
peareHTOB W MTPOIyKTOBPeaKINy;

® XapakKTepr30BaTh (pU3NUYeCKHe W XMMUYeCKHe CBOWCTBA TMPOCTHIX BEILeCTB: KMCI0poJa U
BO/IOPO/1a;

® [10/TyuyaTh, COOMPAThH KMUCIOPOJ, UBOAOPO/;

® pacrio3HaBaTh OMBITHBLIM ITyTeM ra3000pa3Hbie BelleCTBa: KUCI0POA,BO0PO/I;



® pacKpbIBaTb CMBIC/I 3aKOHa ABOrazipo;

® DACKPBIBATh CMBIC/T TIOHSITHH «TEIJIOBOU 3(GHEKT peakI[um», «MOJISIPHbIH00BEM»;

® XapakTepu30BaTh (r3UUeCKre U XUMHUUYeCKre CBOMCTBAaBO/bI;

® DACKpbIBaTh CMBIC/ MTOHITUSIKPACTBOP»;

® BBIUMCJ/IATH MAaCCOBYIO /I0JIF0 PACTBOPEHHOTO BellleCTBa BPacTBOPE;

® [IPUTOTOBJSTH PACTBOPHI C OMpe/ie/IeHHOM MaCcCOBOU [J0Jield paCTBOPEHHOTOBeIIeCTBa;

® HasbIBaThb COeJMHEHUSI U3yUYEHHBIX K/1aCCOB HeOPraHUYeCKUXBeLLeCTB;

® XxapakTepu3oBaTh (U3UUeCKWe U XWMHUUYECKHWe CBOMCTBA OCHOBHBIX  KJIaCCOB
HeopraHWYeCKUX Bell[eCTB: OKCU/IOB, KUCJIOT, OCHOBaHUM,COel;

® omnpejensTh NPUHA/AJIEKHOCTh BEIeCTB K ONpele/IEeHHOMY K/1acCyCOeUHEeHWH;

® COCTaB/ISATH (POPMY/Ibl HEOPTAHUUECKUX COeIMHEeHN U3yUeHHBIXK/IaCCoB;

® T[IPOBOJUTH OIBITbl, TOATBEpPXKAAIOI[Me XHMUUeCKHWe CBOMCTBA H3YyUY€HHBIX

KJIaCCOB HeOpraHWYeCKUxBelleCTB;

® pacrno3HaBaThb OMBITHBIM IyTeM PacTBOPbI KUCJOT U ljesioueli M0 U3MeHeHHI0 OKPaCKu
VIH/IUKaTopa;

® XapaKTepu30BaTh B3aMMOCBSI3b MEX/y K/lacCaMH HeOpraHU4YeCKUXCoeAUHEeHUH;

® packpbiBaTh CMbICT [Ieproguueckoro 3akoHa [1.11.MeHpeneeBa;

® 00BSACHATb (U3UUECKUH CMBICT aTOMHOTO (TOPSAKOBOTO) HOMEpa XUMHUECKOro
371eMeHTa, HOMepOB TPYyMIIbI U Tepro/ia B repruoauueckoit cucreme [.V1.MeHzeneeBa;

® O00BSICHATb 3aKOHOMEDHOCTH W3MEHEHHsI CTPOEHHMsl aTOMOB, CBOWMCTB 3/IEMEHTOB B
ripejiesiax MajbIX Mepro0B U IIaBHBIXTIOATPYIIIT;

® XapaKTepu30BaTb XHWMHUUeCKHe 3jieMeHThl (OT BOJOpOJa [0 Kasbl[Us)) Ha OCHOBE WX
TI0JI0KEHUs B Tieproguueckon cucreme /I.1. MeH/jeneeBa 1 0COOEHHOCTEH CTPOEHHSI NXaTOMOB,;

® COCTaB/SITh CXeMbl CTPOEHUsI aTOMOB MepBbiXx 20 371eMeHTOB TepUOJUYeCKON CHUCTeMbI
O.1. MeHpeneesa;

® pPACKpbIBaTh CMBIC/I MIOHITUM: «XUMUUECKasi CBSI3b»,«371eKTPOOTPULIATE/IbHOCTDY;

® XapaKTepu30BaTh 3aBUCMMOCTh (PU3NUECKHUX CBOMCTB BeIeCTB OT THIa KPUCTAIMUeCKOU
pelleTKy;

® onpefensTh BUJ XUMUUECKOM CBSI3W B HEOPTaHUUECKHUXCOeJUHEHUSX;

® u300pakaTh CXeMbl CTPOEHHsI MOJIeKy/l BeIllecTB, OOpa30BaHHBIX pPa3HBIMHU

BUJIaMU XUMHUYECKUXCBSI3eH;

® packpbIBaTh CMBIC/T TIOHATUI «HOHY, «KaTUOH», «aHUOH»,
«371eKTPOJIUTBI» ,«HE3JIEKTPOIUTBI», «3/IEKTPOIUTUUECKast JICCOLIMALUs»,
«OKUCJTUTE/Ib», «CTeTeHb OKUCJIEHHSI», «BOCCTaHOBUTEJIb», «OKHCJIeHUEe»,
«BOCCTaHOBJIEHHE»;

® ompefiensTh CTelleHb OKUC/IeHWsI aToMa 3/IeMeHTa BCoeJUHeHUY;

® paCKpBIBATh CMbIC/I TEOPUHU 3JIEKTPOUTHUECKONIUCCOLHALINY;

® COCTaB/SATh YpaBHEHUS 3/IeKTPOIUTUUECKON JUCCOLUAIIMU KUCJIOT, 11je/iouel,coiel;

® O00BSICHATH CYIIHOCTB TPOL[ECCa 3/IeKTPOJUTUUECKON JUCCOIMALIMY U Peakluid MOHHOTO

® COCTaB/ISTh TIOJTHBIE U COKpAallleHHbIe HOHHbIE YDaBHEHUs peakIMMoOMeHa;

® ompefensTb BO3MOYKHOCTh IMPOTeKaHWs peakivii MOHHOrooOMeHa;

® [POBO/JUTH PeakLiu, OJTBeP>KJarole KaueCTBeHHbIM COCTaB pa3/TMUHbIXBEIL[eCTB;

® ornpefensTh OKUCIUTE/Ib UBOCCTAHOBUTEIb;

® COCTaB/STh YPaBHEHUsI OKHUCUTETbHO-BOCCTaHOBUTETbHBIXPeaKLIUM;

® HasbIBaTh (DaKTOPbI, BAUSIOLIME HAa CKOPOCTh XMMUUeCKONpeaKLny;

® Kiaccu(ULMpoOBaTh XMMUUECKUe Peakl[iu M0 pa3InyHbIMIIPU3HAKaM;

® XapakKTepr30BaTh B3aUMOCBSI3b MEXKJy COCTaBOM, CTDOEHHEM 1 CBOMCTBAMUHEMETAJ/IOB,;

® [IPOBOJIUTH OMBITBI TI0 TIOMYYEHHIO, COOMPAaHUI0O W U3YUEHUI0 XUMHUYECKUX
CBOMCTB ra3000pa3HbIX BeleCTB: YIIeKUC/I0ro ra3a,aMMHUaKa;



® pacrio3HaBaTh OMBITHBLIM ITyTeM ra3000pa3Hble BeleCTBa: YIIeKUC/IbIN ra3 HaMMUAK;

® XapaKTepu30BaTh B3aMMOCBSI3b MEX/y COCTABOM, CTDOEHUEM U CBOMCTBaMHUMETAJI/IOB;

® Ha3blBaTb OpraHWYeckue BelllecTBAa MO WX (opmysie: MeTaH, 3TaH, ITUIeH, MeTaHO,
3TaHO/, TJIMLEPHH, YKCyCHast KUC/I0Ta, aMUHOYKCYCHasi KMCJIOTa, CTeapUHOBasi KUC/I0Ta, 0JIeMHOBAst
KMCJIOTA, TJII0K034;

® OLeHMBaTb B/MSIHUE  XUMMWUYECKOrO  3arpsi3HEeHUsl  OKpy)Kawolled  cpefbl  Ha

OpraHU3MyesioBeKa;

® rpaMOTHO 06palaThCs C Bel[eCTBaMH B TIOBCEIHEBHOWKU3HU

® omnpefensTh BO3MOKHOCTb TPOTEKAHWsS peaklWid HEKOTOPbIX MpeJCcTaBUTesel
OpraHWYeCcKHX BeleCTB C KUC/I0POJO0M, BOJIOPOJOM, MeTa/l/laMi, OCHOBAaHUSIMU,Ta/IOTeHaMH.

BbINyCKHUK MO/JTyYUT BO3MO)KHOCTh HAYUHThCSH:

® BBIJBUTaTb U TPOBEPAThb JKCIEPUMEHTA/bHO THUIIOTe3bl O XUMUUECKHX CBONCTBaX
BeII[eCTB Ha OCHOBE MX COCTaBa M CTPOEHUSI, UX CITIOCOOHOCTH BCTYMaTh B XUMHUUECKHE Peaki[iH, O
XapakTepe U MPOoJyKTaX pa3/INUHbIX XUMUYECKHUXPeaKLIUi;

® XapaKTepu30BaTh BeleCcTBa IO COCTaBy, CTPOEHWID W CBOMCTBaM, YyCTaHaBIUBAaThb
TIPUYUHHO-C/IeICTBEHHBIE CBSI3U MeXK/y IaHHbIMU XapaKTepUCTUKaMU BellleCTBa;

® (COCTaB/STb MOJIEKYJISIPHbIE U TOJHbIE MOHHBbIE YpaBHEHUSI MO COKpalleHHbIM HWOHHBIM
yPaBHEHUsIM;

® TIPOrHO3MPOBATh CTIOCOOHOCTh Bell[eCTBa TIPOSIB/ISITh OKHC/TUTe/bHbIe W
BOCCTAaHOBHUTE/IbHbIE CBOWCTBA C YUETOM CTeleHell OKHCIeHUs 3/IeMEHTOB, BXOZSILIMX B er0COCTaB;

® (COCTaB/ISTh YPaBHEHUs peaklyiii, COOTBETCTBYIOLMX I10C/IeI0BaTe/IbHOCTH MpeBpalleHui
HeopraHWYeCcKUX Bell[eCTB Pa3/InUHbIXK/IaCCOB;

® BBIJBWraTb U MPOBEPATHb SKCIIEPUMEHTA/NbHO TUIIOTE3bl O pe3yJ/bTaTaX BO3/eHCTBUS
pa3nUuHbIX ()aKTOPOB Ha U3MEHEHHe CKOPOCTH XUMUYeCKONpeaKLIiy;

® LCTONBb30BaTh TIpUOOpeTeHHble 3HaHUS [Ji SKOJOTMYecK TPaMOTHOTO

TIOBe/leHusI B OKpYy)Katolieicpe/e;

® 1ICTO/b30BaTh MPUOOpPeTeHHbIe K/IF0UeBble KOMIEeTEHIIMU TIPU BHITIOJTHEHUU TPOEKTOB U
yueOHO-UCCIeJOBaTeIbCKUX 3a/]au TI0 U3yUEHHUI0 CBOKMCTB, CIIOCOOOB TMOJTyUeHUs U pacrio3HaBaHUs
BeI|eCTB;

¢ 00BEKTUBHO OL€EHMBATh UH(POPMALIMIO O BeIleCTBaX U XUMHUUECKUXITPOL[eCCax;

® KDPUTHUECKU OTHOCHUTBCS K ICEBJIOHAYUHOH uH(MOpMaIivu, HeJoOOPOCOBECTHOM peKiame B
CpejiCTBaX MacCOBOMMUH(OPMaLIUY;

® 0CO3HAaBaThb 3HAaUeHWE TEOPeTUUYeCKUX 3HaHUM [0 XUMHUU [JJs1 TIPaKTAYeCKOU
JlesITeTbHOCTU Ue/iOBeKa;

® (C037aBaTh MOJIEI U CXEMBI JIJIs1 PellleHHst YueOHBIX M TI03HaBaTe/IbHBIX 3a7lay; TIOHUMATh
Heo0X0AUMOCTb COO/IO/IeHUsT TIPeATIMCAHUM, TpejjlaraeMbIX B UHCTPYKLUSIX 10 WCTIOb30BaHUIO
JIeKapCTB, CPe/ICTB ObITOBOM XUMHUH U/P.

Copep)xaHnue yueOHOro nmpeaMeTa, Kypca B 8 Kj1acce

Tema 1. BBegenue B xumuio (6 u)
XuMHSI — HayKa 0 BelllecTBaX, MX CBOMCTBAaX U MpeBpallleHusIX.

IToHsATHE 0 XMMHUUECKOM 3J/IeEMEHTe U CI)OpMaX €ro CyuieCTBOBaHUA: CBOGOAHBIX dTOMdX, MPOCTBIX U
C/IOKHBIX BelleCTBa

[MTpeBpaiijeHus BeirjecTB. OTIMUKE XUMUUECKUX PeakLWil OT pU3nuecKux siBjieHnid. Poib xumuu B
JKU3HU UeIoBeKa.



Kpatkue cBefieHUs U3 UCTOPUU BOSHUKHOBEHUA U pa3BUTvs xumuu. ITepuos anxumuu. [loHatre o
¢unocopckom KamHe. Xumusi B X VI B. PazButue xvmuu Ha Pycu. Posib oTeueCTBeHHBIX yUeHbIX B
CTQHOBJIEHUM XMUMHUECKON Hayku - paboTtel M. B. JlomoHOCOBa, A. M. bytneposa, /1. I. MeHzeneesa.

XuMHuecKasi CHMBOJIMKA. 3HAKU XUMHUECKUX 3/1eMEHTOB U NTPOMCXOJK/eHre UX Ha3BaHWH.
Xumnueckue popmysisl. HeKChl M K03 duieHTbl. OTHOCUTebHBIE aTOMHAs U MOJIEKYJIsipHast
Macchl. PacyeT MaccoBo¥ /10/11 XMMUUECKOT0 371eMeHTa 1o (hopMyJie BellecTBa.

[Tepuoguueckas cucreMa Xxumuueckux syemeHToB [. 1. MeHzeneeBa, ee CTpyKTypa: Masble U
OosIbIIIHEe TIePUO/IbI, TPYIITIBI M MTOATPYITHI (T/1aBHast U TTobouHast). [leprioanueckasi cCUCTeMa Kak
CTIpaBOYHOE Mocobue fyist TIo/TyueHus: CBeZIeHU 0 XUMUUeCKUX IeMeHTax.

PacuérHble 3agauu. 1. HaxoxxaeHrue 0THOCUTETbHOW MOJIEKY/ISIPHOM MacChl BeleCcTBa o ero
XuMHuueckol ¢opmyiie. 2. BbiurcieHre MacCOBOM [10JIM XMMHUYECKOTO 37IeMeHTa B BelleCTBe I10 ero

dhopmye.

IIpakTnueckas pa6ora Ne 1

[TpaBwuia TeXHUKH 6€30TIaCHOCTH MpH paboTe B XMMHUeCKOM KabuHete. JlabopaTopHoe 060py/j0BaHMe
¥ oOpariieHue C HUM.

IIpakTnueckas pa6ora Ne 2
HabsroieHue 3a ropsiiijeli CBeuoi.
IlpeaMeTHBIE pe3y/IbTAaThbI 00yYeHUs
Yuatuiics 10/DKeH ymemb:

- UCII0/Ib30BaTh MPU XapaKTePHUCTHKE BeIeCTB MOHATUS: «aTOM», «MOJIEKYJ/Ia», «XUMUUeCKUM
3/IEMEHT», «XUMUUYEeCKUH 3HaK, WA CUMBOJI», «BEII[eCTBO», «TIPOCTOE BEII[eCTBO», «CI0XKHOe
BeII[eCTBO», «CBOMCTBA BeLL[eCTB», «XUMHUUYEeCKHUe SIBJIeHUsI», «(rU3ruecKre sBjIeHUs»,
«K03(ULIMEHTbI», «MHAEKChI», «0OTHOCUTE/IbHAsE aTOMHAasi MacCa», «0THOCUTe/IbHasi MOJIeKYJIsipHast
Macca», «MaccoBasi 10/Is 3/IeMeHTa»;

- 3HaTb: MMpeAMETELI U3yUYeHNA €CTECTBEHHOHAYUYHbIX JUCLHUIVIMH, B TOM YUC/I€ XUMHWHU; XUMUUYECKHE
CHUMBOJIbI, UX HA3BdAHHWA U ITPOU3HOLLIEHNE;

- K1accuULIMpOoBaTh BelljeCTBa 10 COCTaBYy Ha MPOCThIe U CI0XKHBIE;
- pasMyath: Tesa U BelllecTBa; XMMUUECKU 37IeMeHT U IIPOCTOe BellleCTBO;

- OMMCBIBATh: (DOPMbI CYII[ECTBOBAHHUS XMMUUYECKUX 3/IEMEHTOB (CBOOO/[HBIE aTOMBI, POCThIE
BeII[eCTBa, CJIOKHBIE BelljecTBa); TabinuHyto dhopmy [Teprojuueckoii CUCTeMbl XUMUUECKUX
3JIEMEHTOB; TT0JI0)KeHue 37eMeHTa B Tabiumie /1. 1. MeHzeneeBa, UCTIO/Ib3ysl IOHATHSI «II€PUO»,
«TpyTIIa», «rJaBHasi TIOATPYIIa», «IT0O0YHAst TIOTrPYIINa»; CBOWCTBA BEIL[eCTB (TBepAbIX, XKUIKHUX,
ra3000pa3HbIX);

- 00OBSACHATD CYILIHOCTb XUMHUUECKHX SIBJIEHUI (C TOYKHU 3DEHUS dTOMHO-MOJIEKYJ/IAPHOI'O YIJEHI/IH) N ux
MNPpUHLKUIIMA/IBHOE OT/IMYKUE OT (bH3Hq6CKHX HBJ'IeHI/IIL/'I;

- XapaKTepr30BaTh: OCHOBHbIE MeTO/Ibl M3yUeHUs eCTeCTBeHHBIX JUCLUILIMH (HabmoeHue,
5KCTepUMEeHT, MO/Zle/TMPOBaHKe); BeLeCTBO 110 ero XMMHUYeCKoi (popMyiie COrIacHO MyIaHy:
KaueCTBEHHbIM COCTaB, TUI BelljeCcTBa (MPOCTOe UM CJIOXKHOE), KOJTMUeCTBEHHbBI COCTaB,
OTHOCHTe/IbHasi MOJIeKYJIsIpHasi Macca, COOTHOLLIEHHe MacC 3/1eMeHTOB B Bell{eCTBe, MaCCOBbIe /10/IH



3/IEeMEHTOB B BellleCTBe (/1/151 CJIOXKHBIX Bell[eCTB); POJib XUMUU (TIOJIOXKUTE/IbHYIO U OTPULIATETbHYI0) B
JKU3HHU YeJIOBeKa, apryMeHTHUPOBaTh CBOe OTHOIIIEHHe K 3TOM rpobieMe;

- BBIYHUCJIATE OTHOCUTE/IBHYHO MOJIEKYJ/IADHYIO MAaCCy BelleCTBd U MdCCOBYHO OJ/IF0 XUMHWYECKOI'O
5J/IEMEHTAd B COeJMHEHUAX;

- IIPOBOAWTD H(:16]'II-O'E[€HI/IH CBOICTB BelleCTB U HB]'IeHHﬁ, MPpOUCXOAAIHNX C BElleCTBAMMU,

- cob/rojaTh MpaBu/ia TeXHUKY 0e301acHOCTH NPH NTPOBeZieHNH Hab/ojeH| 1 1abopaTOpHBIX
OTIBITOB.

MeranpegMeTHbIe pe3y/1bTaThbl 00yueHHs

Yuaruiicsi 10/KeH yMemb:

- oripeiesisiTh IPOO/IeMBI, T. €. YCTaHAB/IMBATh HECOOTBETCTBHE MEX/Y >KeTaeMbIM U /1eHiCTBUTE/TbHBIM;
- COCTaBJ/IATh CI0XKHBIN I71aH TEKCTa;

- BJIaJIeTh TAKUM BUZIOM U3/I0’KeHUsT TeKCTa, KaK [IOBECTBOBaHUE;

- TI0/], PYKOBO/ICTBOM YUHTeJIsl IPOBO/IUTH HEITOCPe[CTBeHHOe Ha0/TIo/IeH e,

- 110/}, PYKOBO/ZICTBOM yuHTesisi 0hOPMJISITh OTUET, BK/IFOUAIOIIWI OTicaHie HabJIroIeH s], ero
pe3y/bTaToB, BHIBO/IOB;

- UCM0JIb30BaTh TAaKOM BU/J, MBICJIEHHOTO (MealbHOr0) MOZe/IMPOBaHKs1, KaK 3HAKOBOE
Mo/leTMpoBaHue (Ha MprMepe 3HaKOB XUMUUYECKHX 37IeMEHTOB, XUMHUUYEeCKUX (popmyn);

- UCII0/Ib30BaTh TaKOM BUJ, MaTepUaIbHOrO (MpeIMeTHOr0) MO/Ie/TMPOBaHus, Kak (hr3nueckoe
Mo/ie/IMpoBaHue (Ha IpUMepe MO/ie/IMpOBaHUsI aTOMOB U MOJIEKYJT);

- MIOy4YaTh XMMUYECKYI0 MH(OPMALIMIO U3 Pa3/TMUHbIX UCTOUHUKOB,;

- omipeZie/isiTh OOBEKT U acTieKT aHa/li3a U CUHTe3a;

- oTIpeZiesIiTh KOMIIOHEHThI 00bEKTa B COOTBETCTBUM C aClIeKTOM aHa/IM3a U CUHTE3a;
- OCYIIIeCTB/ISITh KaUeCTBEHHOE ¥ KOJTMUeCTBEHHOE OIMMCaHue KOMITOHEHTOB O0BEeKTa;
- oTIpeZiesisiTh OTHOILIEHUsSI 00BeKTa C APYTUMH 0O0BeKTaMu;

- OTIpe/ieNISTh CyIleCTBeHHbIe MPU3HAKU 00BeKTa.

Tema 2. AToMBI XUMHYeCKHX 3/1eMeHTOB (10 u)

ATOMBI KaK (popMa Cy11leCTBOBaHHUSI XUMUUECKUX 37ieMeHTOB. OCHOBHbIE CBeJ|eHUsI O CTPOeHUU
aToMoB. JloKa3aTe/bCTBa CJI0XKHOCTU cTpoeHUs1 aToMoB. OnbIThl Pesepdopga. I1nanetapHas Mozenb
CTPOEHUsI aToMa.

CocTaB aTOMHBIX siZiep: IPOTOHbI U HeMTPoHbL. OTHOCUTe/IbHAsE aTOMHas Macca. B3anMocBs3b
TIOHSITUN «IIPOTOH», KHEMTPOH», «OTHOCUTEJIbHAsA aTOMHAasi Macca».

Vi3MeHeHMe Urcia IPOTOHOB B sifipe aTOMa - 00pa30BaHKe HOBBIX XUMHUECKUX 3JIEMEHTOB.
0 3aBepIIeHHOM U He3aBepIIIeHHOM 3/IeKTPOHHOM CJioe (9HepreTHUeCKOM yPOBHe).

[Tepuogyueckas cucreMa XUMUueCckux 3yemeHToB [. V1. MeHeeeBa U CTpoeHWe aTOMOB:
(hr3ruecknii CMBIC/ MIOPSIIKOBOT'O HOMepa 3J/ieMeHTa, HoMepa TpYIIIibl, HoMepa Mepuoza.



Vi3MeHeHue urcia 3/1eKTPOHOB Ha BHEIIHEM 3/IeKTPOHHOM YPOBHE aTOMa XMMHUYeCKOI'o 3/1eMeHTa -
oOpa3oBaHMe T0JI0)KUTETBHBIX U OTpHULaTeTbHbIX HOHOB. VI0HbI, 06pa3oBaHHbIe aTOMaMU METaJIJIOB U
HemeTasyioB. [IpUuMHbI M3MeHeHUs] MeTa/llIMueCKUX U HeMeTa/UInYeCKUX CBOMCTB B Nepro/iax U
rpyrimnax.

O6pa3oBaHue OUHApPHBIX coeuHeHui. [ToHsTHE 00 MOHHOM CBsI3u. CxeMbl 00pa30BaHMsT MOHHOM
CBSI3U.

B3anMo/ielicTBHe aTOMOB XUMHUECKHX 37IeMeHTOB-HEMeTa//IOB MeXy coboii - obpa3oBaHue
JIBYXaTOMHBIX MOJIEKYJI TIDOCTBIX BelljecTB. KoBasieHTHast HeMoIsipHast XUMUYeCKas CBSI3b.

ONeKTPOHHbIE U CTPYKTYPHbIe (DOPMY/IbI.

B3aumopelicTBre aTOMOB XMMHUECKMX 3/1eMeHTOB-HEMeTasl/IoB Mexy coboii - obpa3oBaHue
OVMHApHBIX COeIMHEHUI HEMeTa/IOB. DJIeKTPOOTPULATeIbHOCTh. [IOHSTHEe 0 KOBa/IeHTHOU TIO/SIPHOM
CBSI3U.

B3aumopelicTBre aTOMOB XUMHUECKHUX 37IeMEHTOB-MeTaslJIoB MeXX/ly co0oii - oOpa3oBaHue
MeTa/UTMYeCKUX KpUCTa/IOB. [ToHSITHE 0 MeTa/uTn4eCKOM CBSI3U.

JeMoHcTpanuu. Mozenu aToOMOB XMMHUUYeCKUX 371eMeHTOB. [leprouyeckast cuicreMa XMMUYECKUX
snemenTos /1. V1. MeHzieneeBa.

IIpegMeTHBIe pe3y/bTaThl 00yUYeHHs
Yuarumiicsi 10/KeH yMemb:

- UCII0/Tb30BaTh MPU XapaKTepHUCTHKe aTOMOB TIOHSATHS: «IIPOTOH», «HEMTPOH», «3JIEKTPOHY,
«XHMUUECKUH 3/IeMEHT», «MaCCOBOe UMCJI0», «A30TOM», «3JIEKTPOHHBIM C/I0N», «9HEpreTHUYeCKU
YPOBEHb», «3/IeMeHThI-MeTa/l/Tbl», «3JIeMeHThbI-HeMeTa/l/Tbl»; MPY XapaKTePUCTHKe Bell[eCTB MOHATHUS
«MOHHasI CBSI3b», «MOHbI», «KOBaJIeHTHAasl HeTlo/IsIpHasi CBSI3b», «KOBa/IeHTHasI TI0JIsIpHast CBSI3b»,
«37IeKTPOOTPUIIATE/IbHOCTbY», «BaJIEHTHOCTh», «MeTaJl/InuecKast CBS3b»;

- OMMCBIBATh COCTAB Y CTPOEHMEe aTOMOB 3JIEMEHTOB C IOPSAAKOBbIMU HOMepaMu 1—20 B
[Teproanueckoii cucTeMe XMMHUUYeCKUX seMeHToB []. 1. MeHzeneeBa;

- COCTaBJISITh CXeMbI pacripe/ie/ieHus 37IEKTPOHOB TI0 37IeKTPOHHBIM CJIOSIM B 37IEKTPOHHOM 000/10UKe
aTOMOB; CXeMbl 00pa30BaHMsI pa3HbIX TUTIOB XUMHUUECKOU CBsI3U (MOHHOM, KOBA/IEHTHOM,
MeTa/IyTUueCKOn);

- 00BSICHSITH 3aKOHOMEPHOCTH U3MEeHEeHHsI CBOMCTB XUMUYECKHX 3/IEMEHTOB (3apsiZioB sifiep aTOMOB,
YuC/1a J1eKTPOHOB Ha BHELIIHEeM /IeKTPOHHOM CJI0€e, YHACJ/IO 3a0/IHeMBbIX 3/IeKTPOHHBIX CJ/IOEB,
pajuyc aToma, 3/1eKTPOOTPULIaTe/IbHOCTh, MeTa/l/IMuecKre ¥ HeMeTa/lJIMuecKue CBOMCTBA) B eprofiax
Y rpynmnax (r/aBHbIX noArpymnnax) [Teproguueckoit CUCTeMbl XUMUUYeCKUX 3/iemeHToB [. U.
MeH/iesieeBa C TOUKY 3peHUsI TEOPUU CTPOEHUS aTOMa;

- CpaBHMBaTh CBOMCTBA aTOMOB XMMHUUECKUX 3/IeMEHTOB, HAaXO/SIIUXCSl B OJHOM MepUo/e U1
ryiaBHOU noArpymnrne [lepuoguueckori cucteMbl XuMuueckux snemeHToB . V. MeHzeneeBa (3apsiioB
s/lep aTOMOB, YMCJIa 3/IeKTPOHOB Ha BHELLIHEM 3/IeKTPOHHOM CJI0€, YMCJIO 3ar0/THSIEMbIX 3/IEKTPOHHBIX
CJI0€B, paZiiyC aTOMa, 3JIeKTPOOTPHLIaTeIbHOCTh, MeTa/yInuecKre U HeMeTa/lJInueCKUe CBOMCTBA);

- laBaTh XapaKTePUCTUKY XUMUUECKHX 3/IeMEHTOB T0 UX MoJoKeHuto B [leproanueckoii cucreme
XUMHUUeCKUX 371eMeHToB [I. VI. MeHzeneeBa (XMMHUUeCKUM 3HaK, MOPSAKOBbIN HOMep, NepUo/, FPpyIa,
MO/TPyTITa, OTHOCKTe/IbHAs aTOMHasi Macca, CTpOeHHe aToMa — 3apsifi si/ipa, YMCJI0 POTOHOB U
HEUTPOHOB B si/ipe, 001ijee YMC/IO 3/IeKTPOHOB, pacripe/iesieHe 3/1eKTPOHOB T0 3/IeKTPOHHBIM CJIOSIM);



- oTipejie/ISiTh TUTl XUMUUECKOU CBsi3v 110 (hopMyJie Bell[eCTBa;
- IPUBO/IUTH TIPUMEPHI BELLeCTB C pa3HbIMU TUIMIaMH XUMUUYECKOU CBSI3Y;

- XapaKTepr30BaTh MeXaHW3Mbl 00pa30BaHUs KOBa/IeHTHOU CBsI3U (0OMeHHBIHM), MOHHOM CBSI3H,
MeTal/ITueCKON CBSI3Y,

- yCTaHaB/MBATh IPUYUHHO-C/Ie[ICTBEHHbIE CBSI3U: COCTAB Bell[eCTBa — TUIT XUMHUUECKOU CBSI3U;
- COCTaB/ATH (hOpMy /bl OMHAPHBIX COAMHEHU TI0 Ba/IEHTHOCTH;

- HaXOZIUTh BaJIEHTHOCTh 37IEMEHTOB TI0 (hopMYyJ/ie OMHAPHOTO COeUHEHMS.

MeranpegMeTHbIe pe3y/IbTaThbl 00yUeHHs

Yuyaluiics 10/DKeH ymemb:

- popMyIMpOBATh TUTIOTE3Y T10 pellieHuto mpobem;

- COCTaB/IATh TIJIaH BBITTOJIHEHHS yUeOHOM 3a/jauu, pelieHus: mpo6sieM TBOPUECKOro 1 TTOMCKOBOTO
XapakTepa, BbI[I0JIHEHUS TPOEKTa COBMECTHO C yUUTeseM;

- COCTaBJIATb Te3UChl TEKCTA,
- B/Ia/1eTb TdAKUM BHU/I0OM H3J/I0>KEHUS TEKCTd, KdK OITMCAHUE;

- UCI0/Ib30BaTh TaKOW BUJ, MBIC/JIEHHOTO (M/jea/lbHOT0) MO/Ie/IMPOBaHKsl, KaK 3HaKOBOe
Mo/leTMpOBaHue (Ha TIpUMepe COCTaB/IeHUsI CXeM 00pa30BaHHsl XMMUUeCKOU CBSI3N);

- UCM0JIb30BaTh TaKOM BUJ, MaTepUaibHOro (TpeMeTHOr0) MO/e/IMPOBaHusl, KaK aHa/I0TOBOe
MoO/leTMpOBaHHUe;

- UCII0/Ib30BaTh TaKOM BUJ, MaTepUaIbHOTO (MpeIMeTHOr0) MO/Ie/TMPOBaHus, Kak (hr3nueckoe
MO/ie/IMpOBaHue (Ha mprMepe MoZiesield CTPOeHUsI aTOMOB);

- onipefiesisiTh 0OBEKThI CPaBHEHUS U aCTIeKT CpaBHEHUsI 00BeKTOB;
- BBITIOJIHATD HETIOJTHOe O/IHO/IMHEHHOe CpaBHEHUE;

- BBITIOJIHATD HETIOJTHOe KOMIIJIEKCHOe CpaBHEHUE;

- BBITIOJIHATH TI0JIHOE OAHOIMHEHOe CpaBHeHue.

Tema 3. IIpocTeie BemjecTBa (54)

[Tono)xeHre MeTaJIOB U HEMETAJIJIOB B IEPUOAMYECKOM CUCTeMe XUMUUeCKuX 31eMeHToB /1. U.
MeHpeneeBa. BakHeliie npocThle BelleCTBa - MeTasl/lbl: JKee30, aTlOMUHUM, KaIbL[UK, MarHUM,
HaTpuii, Kammid. Obiue ¢hu3ryecKre CBOWCTBA MeTaJI/IOB.

BakHei1111ie IPOCTHIE BelleCTBa - HeMeTaslTbl, 00pa30BaHHbIE aTOMaMU KHUC/IOPOZA, BOAOPO/ia, a30Ta,
cepsl, dpocdopa, yriaepoga. CriocoOHOCTh aTOMOB XUMHUECKUX /IEMEHTOB K 00pa30BaHUIO
HECKOJIbKUX TIPOCTBIX BEIleCTB - a/I/IOTPOIHs. AJIJIOTPOITHbIE MOAUMUKALUU KUCI0poa, hocdopa u
oJsioBa. MeTannmueckue ¥ HeMeTa/l/IMuecKrie CBOMCTBA MPOCThIX BeleCTB. OTHOCUTETbHOCTD Jle/IeHus
TIPOCTHIX BEIleCTB Ha MeTa/l/Ibl U HeMeTaJsllbl.

[MocTostHHas ABorazipo. KonmmuecTBo BerrjectBa. Mosib. MossipHast Macca. MonsipHbIid 00beM
ra3oo0pa3Hbix BelllecTB. KpaTHble e JUHULIBI KOJTMYECTBA BellleCTBa — MHITMMOJIb U KUJIOMOJIb,
MWUTAMOJISIPHAsI ¥ KUJIOMOJISIPHAsi MacChl BeIleCTBa, MAUTUMOJISIPHBIA ¥ KUJIOMOJISIPHBIA 00beMbl
ra3zoo6pasHbIX BeleCTB.



PacueTsl ¢ MCIT0/1b30BaHUEM ITOHITUN «KOJIHUECTBO BelecTBa», «MOJIAPHASA MacCCa», «MO]'IH]_)HI)II\/,I
o0bem ra3oB», «IIOCTOAAHHAA ABora,qpo».

PacueTHbIe 3a/ida4H. 1. BeiunciieHue MOHHPHOﬁ MdCChI BeIeCTB 110 XUMUUYECKHUM Cl)OpMYJ'IaM. 2.
PacueTsl ¢ UCTIOTB30BaHNEM TTOHATHH «KOJIUUYECTBO BeleCTBa», «MOJIAPDHAA MaCCa», ((MOHHprIﬁ
obneM ra3oB», «I1I0CTOAHHAA ABOF&APO».

JemMoHcTpanuui. HekoTopble MeTalyibl U HeMeTasl/Ibl KOJIMueCTBOM BelljecTsa 1 mosis. Mogesns
MOJISIPHOr0 00beMa razoo0pasHbIX BellleCTB.

IIpegMeTHBIE pe3y/abTaThl 00yUYeHHs
Yuammiics 10/DKeH ymemn:

- UCIO/Tb30BaTh MPU XapaKTEPUCTUKE BeLeCTB MOHATHS: «MeTasllbl», «IJIACTUYHOCTh»,
«TEeTUIONPOBOHOCTDY», «3JIEKTPOMPOBOAHOCTDbY», «HEMETAJI/Ibl», «a/VIOTPOITHSI», «aJJIOTPOITHBIE
BU/IOM3MeHeHUs1, WK MOAUbUKaLIUI»;

- OMMCBIBATh I0JI0KEHKE 3/IeMeHTOB-MeTa/l/IOB U 3/leMeHTOB-HeMeTaslIoB B [leprosuyeckoil cucteme
XUMHUUeCKUx s1eMeHToB [I. 1. Menpeneesa;

- KJIaCCI/I(bI/II_[I/IPOBaTb MPOCThIE BellleCTBa HA METAJlJIbl U HEMETAJ/1/Ibl, 3JIEMEHTBI;

- OripefeiATb MPUHAAJIE)KHOCTh HEOPraHWYECKHX BeIleCTB K OJAHOMY M3 U3YyUEHHBIX K/1dCCOB —
MeTa/ljIbl 1 HeMeTaJ/l/Ibl,

- IOKa3bIBaTh OTHOCUTETBLHOCTD [IeJIeHUs] TIPOCTHIX BEIIeCTB Ha MeTa/l/Ibl U HEMeTaJllbl;
- XapaKTepu30BaTh 0011e (hPU3NUeCcKre CBONCTBA METAJI/IOB;

- YCTaHaB/IMBATb IIPUYHUHHO-C/IEACTBEHHBIE CBA3KW MEXY CTDOEHUEM dTOMa U XUMUUECKOU CBS3bIO B
MPOCTBIX BeljeCTBaX — METa//IaX 1 HEMeTa/lJIdX;

- OOBICHATD MHOFOO6pa3I/Ie MPOCTBIX BeIeCTB TAKUM (I)aKTOPOM, KdK a/I/IOTPOIINA;
- OIIMCBIBATh CBOMCTBA BelecTs (Ha MpruMepax MpoCThIX BeIeCTB — META/VIOB U HEMETEU'IIIOB);

- cob/r0/1aTh MpaBW/Ia TEXHUKY 0€301aCHOCTH TIPY MTPOBeIeHUH HaOJTI0JeHni 1 TabopaTOPHBIX
OTTBITOB;

- UCT0JIb30BaTh MPU pPellIeHUHM PaCUeTHBIX 3a/lau TOHSITHUS: «KOJIMUECTBO BellleCTBa», «MOJIb»,
«TIOCTOSTHHAsT ABOTa/IpO», «MOJISIPHast Macca», «MOJISIPHBIN 00beM ra30B», «HOPMaJIbHbIE YCJIOBHSI»;

- TIPOBO/IUTh PacueThl C UCI0/b30BaHWeM TOHSITUN: «KOJTMUeCTBO Bell[eCTBa», «MOJIsIpHasi Maccay,
«MOJISIPHBIM 00BEM ra30B», «TIOCTOSTHHAsE ABOTa[po».

MeranpegMeTHbIe pe3y/bTaThbl 00yUeHHs

Yuarumiicsi 10/KeH yMemb:

- COCTaB/ISITh KOHCIIEKT TEKCTa;

- CaMOCTOSITe/TbHO UCIT0/Tb30BaTh HETIOCPe/ICTBEHHOEe Habro/IeHue;

- CaMOCTOSTeTbHO 0(OPMJIATH OTYET, BK/TFOUAIOIIUI OTMcaHue Hab/ro/ieHus, ero pe3yJbTaToB,
BBIBO/IOB;

- BBITIOJIHATE ITO/THO€ KOMITJIEKCHOE CPABHEHHE;

- BBITIO/THATE CPAaBHEHHME 10 dHA/IOTHMHU



Tema 4. CoeguHeHNsi XUMHUYECKHX 3/1eMeHTOB (14 u)

Crenenb okucaenus. Onpe/ieieHre CTeNeHN OKUC/IeHUs 3JIEMEHTOB 110 XMMUYeCKOW (hopMyJie
coeauHenus. CoctaiieHre hopMy/1 OUHAPHBIX COeJUHEHUH, OOIIUI CrI0cO0 UX Ha3bIBaHUSI.
BuHapHbIe COeIMHEHNS: OKCU/IbI, XJIOPHU/IbI, CyIbGhuabl U ap. CocTaBaeHue ux hopMyIl.
[TpeacraBUTE/IM OKCU/OB: BOJIA, YIJIEKUC/IBIN T'a3 U HeralieHasi u3BeCTb. [IpeicTaBUTeNTH JIETYUUX
BOJIOPO/IHBIX COEJIMHEHUI: X/IOPOBO/IOPO/] U aMMHaK.

OcHoBaHus, UX COCTaB U Ha3BaHUs. PacTBOpUMOCTEL OCHOBaHMM B BoZie. Tab/ivija paCTBOPUMOCTH
TUIPOKCU/IOB U cosieid B BoZie. [IpesicTaBuTeN 11je/i0ueii: TUAPOKCHU/IbI HATPUS, Ka/lvs U KasbLUsl.
[ToHsiTHe 0 KaueCTBeHHBIX peaklUsiX. IHauKaTopel. VI3MeHeHre OKpaCcKU MH/IUKaTOPOB B I1]€JI0UHOU

cpeze.

Kucnotsl, ux coctaB u Ha3BaHusl. Knaccudukaiys kuciot. [IpeacraBuTeny KUC/IOT: CepHasi, COJsiHast
Y a30THas1. Vi3MeHeHMe OKpPacKy MHAUKATOPOB B KUC/IOTHOM Cpejie.

Cosu Kak pou3BO/HbIE KMCJIOT U OCHOBaHUM. VX cocTaB v Ha3BaHusl. PacTBOPUMOCTH CoJieil B BoJie.
[TpeacraBuTeNn comeid: X0pyuz HaTpUs, KapboHat u ocdat KanbLysl.

AmopdHble ¥ KpUCTa/yinyecKre BellecTBa.

Me>kMoJ1eKy/IsipHbIe B3aUMO/|eiCTBUsA. THUIbI KpUCTA/VIMUeCKHX PelLleTOK: MOHHasi, aTOMHas,
MOJIeKy/IsIpHasl ¥ MeTajlinuecKast. 3aBUCMMOCThb CBOWCTB BeL|eCTB OT TUIOB KPUCTA/LJTMUeCKUX
peLIeTOoK.

BelijecTBa MO/IeKy/IIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUSs1. 3aKOH MOCTOSTHCTBA COCTaBa [i/1s1 BellleCTB
MOJIEKY/IIPHOTO CTPOEHUS].

Yuctble BeljecTBa ¥ cMecu. [IprMeps )KUIKHX, TBep/bIX U Ta3000pa3Hbix cMeceidl. CBONCTBA UMCTBIX
BelllecTB U cMeceil. MIx coctaB. MaccoBasi u 00beMHasi 1011 KOMITOHeHTa cMecu. PacyeTsl, CBsizaHHbIe
C WUCII0/Ib30BaHKEeM MOHSTUS [0S,

PacuérHble 3agaun. 1. Pacuet MaccoBoit 1 00beMHOM [10/1eli KOMIIOHEHTOB CMeCH BeIIecTsB. 2.
BbIuncsieHre MaccoBO# 10U BelljecTBa B paCTBOPe IO M3BECTHOM Macce paCTBOPEHHOTO BelljecTBa U
Macce pacTBopuTesisi. 3. BburcieHrne Macchl paCTBOPSIEMOTO BeIL[eCTBa U PaCTBOPUTES,
HEOOXOIUMBIX [Ijis IPUTOTOBJIEHHSI OTIpe/Ie/IEHHOM MacChl pacTBOPA C U3BECTHOM MaCCOBOM J10/1ei
PacTBOPEHHOT'O BeIlleCTBa.

ITpakTnueckas padora Ne 3

AHanm3 1ouBkl ¥ BOJIBL.

IIpakTnueckas pabora Ne 4

[TpuroToB/ieHre pacTBoOpa caxapa U OIpe/ie/ieHre ero B pacTBOpe.

JdemoHcTpanuu. O6pasiibl OKCH/0B, KUCJIOT, OCHOBaHUM U cosiell. Mozieny KpucTayImueckux
PeIIeTOK XJI0pU/a HaTpusl, a/iMasa, okcrza yriepoga (IV). Ciocobsl pa3zeneHust cMecei,
JVCTUJUTALUS BO/BI.

JIaGopaTopHbIe onbITHI. 1. 3HAKOMCTBO C 00pa3ijaMy BeIeCTB pa3HbIX K/1accoB. 2. Pa3geneHue
CMecCen.

Hpe]I[METHBIe Pe3y/1bTdThbl OﬁleEHI/lﬂ

Yuatuiics 10/DKeH ymemb:



- ACI0/Ib30BaTh NIPY XapaKTepUCTHKe BellleCTB MOHATUS: «CTelleHb OKUC/IeHUSI», «BalIeHTHOCTb»,
«OKCH[bI», «OCHOBaHUS», «ILleJI0UM», «KaueCTBeHHasl peakLUsi», «MHAUKaTOP», «KUCIOThI»,
«KHCJIOPO/CO/IepyKallfie KUC/IOTh», «0eCKUCIOpOHbIe KUC/IOThI», «KUCIOTHAs Cpejia», «ILe/I0uHast
cpefia», «<HeWTpasbHasl cpefia», «ikaaa pH», «comm», «aMmopQHble BelljeCTBa», «KpUCTa/l/IAYecKue
BeIIleCTBa», «KPUCTA/UTNUeCKas PellleTKa», «OHHAst KpUCTA/UTNYeCKast PelieTKa», «aTOMHast
KpUCTasyTnuecKas pelieTka», «MOJIeKysspHasi KpUCTa/UTndecKasl pellieTka», «MeTasyinyeckast
KpUCTaJyInuecKas pelieTka», «CMeCcu»;

- KJIaCCU(PULIMPOBaTh C/I0XKHbIE HeOpraHWYeCKre BellleCTBa 10 COCTaBy Ha OKCH/Ibl, OCHOBaHWUS,
KHC/IOTBI M COJTU; OCHOBAHUS, KMC/IOTBI U COJIA TI0 PACTBOPUMOCTH B BO/I€; KUC/IOTHI T0 OCHOBHOCTH U
COZiep>KaHHUI0 KHUCIIOPO/Ia;

- oTipeie/ISiTh MPUHA/JIEXKHOCTh HEOPraHWYeCKMX BeleCTB K OJHOMY M3 U3yUeHHbIX K/1aCcCOB (OKCHU/BI,
JieTyure BOJOPO/HbIe COe/JUHEHHUs], OCHOBAHUS, KUCJIOThI, COMH) M0 GopMy/ie;

- OMMCBHIBAThb CBOMCTBA OT/AEIbHBIX TIPe/ICTaBUTe el OKCUIOB (Ha TIpUMepe BO/bl, YTJIEKHUCIIOTO Tra3a,
HeralleHoW W3BeCTH), JIeTYUHX BOJOPO/HBIX COeJuHeHUM (Ha MprMepe XJI0POBOA0PO/Ja U aMMHaKa),
OCHOBaHMM (Ha rprUMepe TUIPOKCU/IOB HaTPUsl, Ka/lusl U Kasbl[us), KUCIOT (Ha TIpUMepe CepHOM
KHC/IOTBI) U Cojiel (Ha IpuMepe XJI0pHu/ia HaTpus, KapOboHaTa Kasblus, hocdara Kanbliys);

- OonpeaeadaTb BaJIeHTHOCTD U CTeIeHb OKKWC/IEHUA 3JIEMEHTOB B BeIlleCTBAX;

- COCTaB/ATh (HOPMYJIbI OKCH/IOB, OCHOBAHUM, KUCJIOT U COJIeH 110 BaJIEHTHOCTSIM U CTeTIeHSIM
OKHCJIEHHUST 3/IEMEHTOB, a TAK)Ke 3apsi/laM MOHOB, YKa3aHHBIM B TaO/MIle paCTBOPUMOCTH KUCJIOT,
OCHOBAaHUHU U COJIel;

- COCTaBJIATh HA3BaHHWA OKCH/ OB, OCHOBEIHI/II‘/JI, KHUCJIOT 1 COHeﬁ; CpaBHHBATH BaJIEHTHOCTH U CTEII€Hb
OKHCJ/IEHUA; OKCU/bI, OCHOBaHHWA, KNCJ/IOTBI U COJIU IO COCTAaBYy;,

- WCTI0JTb30BaTh Tab/MIly pacCTBOPUMOCTH JIJIs OTIpeZie/ieHHsi PACTBOPUMOCTH Bell[eCTB;

- YCTaHaB/IMBATh '’€HETUYECKYIO CBA3b MEXY OKCUAOM U THAPO-KCUIO0M 1 H806OPOT; MMPpHUYHUHHO-
C/1IeCTBEeHHbIE CBA3U MeXAYy CTPOE€HHEM aTOMa, XUMHUYECKOU CBSI3bI0 U TUTIOM KPHCTaHHHHECKOﬁ
pemeTKr XUMHUUEeCKUX COEAHHEHHﬁ;

- XapaKTepu30BaTh aTOMHbIE, MOJIEKY/ISIpHbIE, HOHHbIE MeTa/I/TMUECKHe KPUCTA/UTMUECKUE PeIIeTKHY;
cpeAy pacTBopa C TIOMOIIbIO 1IKasbl pH;

- TIPUBO/IUTH TIPUMEPHI BEIIIECTB C Pa3HBIMHU THUIIAMU KPUCTAI/TMYECKOU PEIIeTKY;
- IPOBOZUTE HAbOJTFO/IEHUSI 32 CBOMCTBAMHM BEILIeCTB U SIBJIEHUSIMH, TIPOMCXO/SIIUMHU C BellleCTBaMU;
- cob/r0/1aTh MpaBM/Ia TEXHUKH 0€30T1aCHOCTH TIPY MTPOBeIEHUH HaOJTI0/IeHUH U OTTBITOB;

- UCCJIeIoBaTh CpeJly pacTBopa C MOMOLIbI0 MHAUKATOPOB; SKCIIEPUMEHTA/IbHO pa3/iMuaTh KUCIOThI U
11[e/I0UH, T0JIb3YSICh UHAUKATOPaMU;

- UCII0J/Ib30BAaTh TIPH pellleHWH PaCUYETHBIX 3d/iad ITIOHATHA «MaCCOBasd O0JIA 3/IeMEHTa B BelleCTBe»,
«MacCCOBad 00Jid paCTBOPEHHOI'O BeleCTBa», «00BeMHast A0JIA ra3oo6pa3Horo BeleCTBa»,

- IPOBO/IUTh PaCyUeThl C UCTIO/IH30BAHUEM MOHATUH «MaCCOoBast [0JIsl SIEMEHTA B BEIIIeCTBEY,
«MaccoBas JI0Jisi PAaCTBOPEHHOT0 BeIL[eCTBa», «00beMHast [0J1st Ta3000pa3HOro BeIeCTBa».

METaHpe,Z[METHLIE Pe€3y/IbTAaTbl 06y'~le}[l/lﬂ

Yuatuiics 10/DKeH ymemb:



- COCTaB/ISTh HAa OCHOBE TeKCTa TabO/ULIbI, B TOM UHMC/Ie C IpuMeHeHreM cpeacts VKT,
- 110/}, PYKOBO/ICTBOM YUMTeJIsl IPOBOJUTDH OIIOCPej0BaHHOe HabmojeHre

- 10/, PyKOBO/CTBOM yuuTe/s1 OOPMJISITh OTUET, BK/IFOUAIOLLMM OMKCaHue SKCIIepUMEeHTa, ero
pe3y/bTaToB, BEIBO/IOB;

- OCYIIeCTB/ISTh UHAYKTUBHOE 000011jeHHe (0T e[UHUUHOTO JOCTOBEPHOTO K 0011[emMy
BEPOSITHOCTHOMY), T. €. OTIPe/IeJIATh 00IHe CyIlleCTBeHHbIe TIPU3HAKU ABYX U O0/iee 0ObEKTOB U
(buKcrupoBaTh UX B (popMe TIOHSITHS WU CY)KIeHUS;

- OCYILIECTBJISTh IeIYKTUBHOE 000011ieHe (TI0ABe/ieHHe eIMHUYHOTO JOCTOBEPHOTO TI07; 0011jee
JIOCTOBEPHOE), T. €. aKTya/IM3UPOBaTh IMOHITHE WU CYXK/[€HHe, U OTOX/IECTBJIATh C HUM
COOTBETCTBYIOIIME CYIL|eCTBEHHbIe TTPHU3HAKHU OTHOTO WK Oosiee 00BEKTOB;

- oTpejiesIsiTh acleKT K1acCU(rKaLUy;

- OCYLLeCTB/IATh K/IaCCU(UKALIO;

- 3HaTh M UCII0/Ib30BaTh Pa3/nyHble (JOPMbI IIpe/iCTaB/IeHUs KaacCU(UKaLU.
Tema 5. I3meHeHus, npoucxo/siue c Bemecrsamu (11u)

[ToHsiTHe siB/IeHWI KaK M3MeHeHUH, MPOUCXO/SIMX C BellleCTBaMu. SIB/ieHNs], CBsI3aHHbIE C
V3MeHeHreM KPUCTa/TIMueCcKOro CTPOeHHsI BelljeCTBa MY MOCTOSTHHOM ero CcocTaBe, (pu3nyeckue
siBiieHUs. Pusnyeckye siBJIeHUs B XUMUU: JUCTWIISILUS, KPUCTa//IA3al[usi, BbIlIapUBaHUe U BO3TOHKa
BeIl|eCTB, LIEHTPUPYTrUpoOBaHue.

fIBneHus1, CBsI3aHHbIE C M3MEHEHWEeM COCTaBa BelleCTBa, - XMMHUYeCcKue peaklivd. [1pr3Haku U ycioBus
NPOTeKaHWsI XUMUUeCKUX peakluil. [ToHsTHe 006 3K30 - ¥ SHAOTepMHUYeCKUX peakusx. Peakiyu
rOpeHUs KaK 4aCTHBIM C/Tyvyai 5K30TepMUYEeCKUX peakliii, MPOTeKalolMX C BblZie/IeHUEM CBeTa.

3aKOoH COXpaHeHHUsl MacChl Bell[eCTB. XUMUUeCKre YypaBHeHUs. 3HaueHre WHAEKCOB U KO3 dHUI[eHTOB.
CocTaB/ieHre ypaBHEHUN XUMUUEeCKUX peaKIjuii.

PacyeTsl o Xx¥MHUUECKHMM ypaBHeHUsIM. PellleHre 3a/jau Ha HAXOXKJeHUe KOJIMYeCTBa BelleCTBa, MacChl
Wi 00beMa MpoAyKTa peakLiiy 1o KOJTMUEeCTBY BeIlleCTBa, Macce Wik 00beMy NCXOHOTO BeljecTBa.
Pacyetsl ¢ ncronb30BaHUeM TOHATHS «JI0Ms1», KOTJja UCXO/JHOE BelLeCTBO JJaHO B BH/le pacTBOpa C
3a/JaHHOW MaCCOBOU Zl0/1el paCTBOPEHHOI0 Bell|eCTBa WX COLEePKUT OIpeie/IeHHYIO [J0JII0 IPUMeCeH.

Peakiuu pa3noykeHus. [ToHsITHe 0 CKOPOCTH XMMHUeCKUX peakijuii. KaTtanusaropbl. @epMeHTHI.

Peakijuu coefuHeHus. KatanuTtrueckue U HeKatanuTuueckye peakiuu. ObpaTrMble U HeobpaTUMble
peakLyu.

Peakiiiy 3ameltjeHusi. D71IeKTPOXUMUYECKU Psifl HAMIPsDKEHW MeTaslloB, ero MCIo/ib30BaHue /st
TIPOTHO3MPOBAaHUsI BO3MOKHOCTH MPOTEKaHUs peakliii MeXXAy MeTa/lJlaMu U paCTBOpaMu KUCJIOT.
Peakiiiy BbITEeCHEHHsI O/IHUX MeTasIOB U3 PACTBOPOB MX COJIel APYTMMU MeTaljlaMU.

Peakiiu o6MeHa. Peakijuy HelTpanu3ayu. Y CI0BHUs TIPOTEKaHHUs peakijvii oOMeHa B pacTBopax fio
KOHIIa.

TUrbl XUMUUECKUX peakLyii (10 MPU3HAKY «UYHCJI0 U COCTAaB UCXO/IHBIX BEI[eCTB U TPOIyKTOB
peaki[i1») Ha MpUMepe CBONCTB BO/IbI. Peakiiust pa3nokeHusi - 371eKTPOJIi3 BOJbl. Peakiiuu
COeIMHEHUs - B3aUMO/IeNCTBHE BOJbI C OKCH/IaMU MeTa/lJIOB U HeMeTa/l/IoB. [IoHSITHe «THUIPOKCHBI».
Peakiiiu 3amMelijeHus - B3aUMO/eMCTBYe BO/IbI C 111e/I0UYHBIMH U 11]e/I0YHO3eMe/TbHBIMU MeTasl/laMu.
Peakiiuu o6MeHa (Ha rpuMepe TUPO/H3a CyabGhHAa aTFOMUHUS U KapOua KalbLs).



IIpakTnueckas padora Ne 5
TTpr3HaKU XUMHUECKUX peaKLHi

PacuértHble 3a/jaun. 1. BriunicieHye 1o XMMHUUeCKUM YPaBHEHUSIM MacChl WK KOJIMUeCTBa BelljecTBa
TI0 W3BECTHOMN Macce WU KOJIMUeCTBY BeIl[eCTBa OIHOTO M3 BCTYTIAIOIINX B PEAKIIUIO BEI[eCTB WU
TIPO/IYKTOB peakLyu. 2. BorurcieHre Macchl (KOJMUecTBa BelljecTBa, 00beMa) MpoAyKTa peakijvi,
eCJTM U3BeCTHA Macca UCXOHOTO BeleCTBa, COZepKalllero orpe/ie/IeHHYH0 [I0JTF0 TIpuMeceid. 3.
BbIuncsieHre Macchl (KO/IMUeCTBa BelllecTBa, 06bema) mpoiyKTa peakilivy, eC/ii U3BecTHa Macca
pacTBOpa ¥ MacCoBasi /10Jis PAaCTBOPEHHOTO BelleCcTBa.

IIpegMeTHBIe pe3y/bTaThl 00yUeHH:
Yuarumiicsi 10/KeH yMemb:

- K1accuuUIMpoBaTh XMMUUeCKUe Peaki[iu 10 YUC/TY U COCTaBy UCXO/IHBIX BeIeCTB U MPOJYKTOB
peakiuy; TeryioBoMy 3@ ¢eKTy; Ha-TIpaB/IeHHIO NPOTeKaHWsl PeakiiK; Y4acTHUIO KaTalinu3aTopa;

- UCIT0/Tb30BaTh TabJIMIly paCTBOPUMOCTH JIJisl OTIpe/iesieHHs] BO3MO>KHOCTH TPOTeKAHUST PeaKI[yit
oOMeHa; 3/IeKTPOXUMHUYECKUH Psifi HarIpsDKeHWH (aKTUBHOCTU) METAJIJIOB JIJIsl OTIPe e/ IeHUST
BO3MO>KHOCTH MPOTeKaHUsI peaki[uii MeXXay MeTa/lJlaMu U BOJIHBIMH PaCTBOPaMU KUC/IOT U COJIel;

- Ha6]’[I-0AaTL N OIMUCBIBATH MMPU3HAKH U YC/JIOBUA TEUEHUA XUMHWUYECKUX peaKqu/'I, Ae/1aTb BBIBOAbBI Ha
OCHOBAHHNHN daHAJ/IM34d HEl6JHO,E[€HI/II‘/JI 3d 3KCIIEPpUMEHTOM;

- IPOBOJIUTH PacueThl TI0 XUMUUECKUM YPaBHEHUSIM Ha HaXOXKeHHe KOTMYeCTBa, MacChl UK 00beMa
TIPO/IYKTa PeakKI|u 10 KOJIMYeCTBY, Macce Wik 00beMy UCXOZHOTO Bel[eCTBa; C UCII0/Ib30BaHUEM
TIOHSITUS «Z0JIsD», KOT/la ICXO/IHOE BeI[eCTBO ZIAHO B BU/IE pacTBOpA C 3a/JaHHOM MacCOBOM Jjoyel
PaCTBOPEHHOTO BeI[eCTBA WU COJEPXKUT OTIPe/IeIeHHYO ZI0JTF0 TIPUMeCeH.

MeranpegMeTHbIe pe3y/bTaThbl 00yUeHHs
Yuarumiicsi 10/KeH yMemb:
- COCTaB/ISITh HA OCHOBE TeKCTa CXeMbl, B TOM umc/ie ¢ mpuMeHeHuem cpezicte UKT;

- caMoCToATebHO 0(OPMJIATh OTYET, BK/IIOUAIOIIIMI OMUCaHKe SKCIIePUMEeHTa, ero pe3y/bTaToB,
BBbIBO/IOB;

- UCTI0/Tb30BaTh TaKOW BUJ MBIC/JIEHHOTO (M/jea/lbHOT0) MO/Ie/IMPOBaHMsl, Kak 3HaKOBOe
Mo/ie/IpoBaHue (Ha MpUMepe ypaBHEHUH XUMUUeCKUX peakiiuii);

- pa3M4aTh 06eM U cofiepKaHue TTOHSATHM;
- pa3uuaTth po/IoBOE U BUJOBOE MOHSTHS;
- OCYILIeCTB/ISTh PO/IOBUOBOE OTpe/ie/ieHue MOHSITUM.

Tema 6. Teopusi 3/IEKTPO/TUTHYECKOM JUCCOLHALIMH M CBOMCTBA K/IACCOB HEOPraHUYeCKUX
coeguHeHuM (20 u)

[TonsiTre 06 3/1eKTPOIUTUUECKON TUCCOIMAMN. DJIEKTPOIUTHI M HEJIeKTPOIUThL. MeXaHn3M
JIMCCOLIMALU 3JIEKTPOIMTOB C Pa3/IMYHbIM TUTIOM XUMUUECKOM CBsi3U. CTerneHb 3/1eKTPOIUTUUeCKON
auccoruauyi. CuibHbIe U c/labble 371eKTPOUTHI.

OCHOBHBIE TIOIOXKEHUST TEOPUH 37IEKTPOJTUTUUECKON Arccolranvi. MloHHbIe ypaBHEHUS peaki[iil.
YcioBust TPOTEKaHUsS Peakiliii 0OMeHa MeXKy 3JIEKTPOJIMTaMU 0 KOHIA B CBeTe MOHHBIX
Tripe/iCTaB/IeHU.



Knaccudukaiys FOHOB M UX CBOMCTBA.

Kucnotsl, ux knaccudukarus. [Iuccoruanus KUCIOT U UX CBOWCTBA B CBETE TEOPUU
371eKTPOJIMTUYECKOM AUCCOoLMaLiii. MoseKyisipHble M MOHHbIe ypaBHEHUs peakl[iid KUCJIOT.
B3aumogeicTBre KUC/IOT C MeTajlaMu. D/IeKTPOXUMUYECKU psifi HarpshKeHU MeTaslioB.
B3auMogeiicTBre KUC/IOT C OKCUAAMU MeTa/lJIoB. B3aumoielicTBUe KUCIOT C OCHOBAaHUSIMU - PeaKL{yst
HeUlTpanu3aluu. B3aumMoeicTBre KUC/IOT € comsiMy. Vcriosib30BaHe TabMLIbl paCTBOPUMOCTH JI/Ist
XapaKTePUCTUKHA XUMUUYECKUX CBOMCTB KUCJIOT.

OcHoBaHus, ux Kaaccudukauys. Juccornuaisi OCHOBaHUM 1 UX CBOMCTBA B CBeTe TeOpyH
3/7IeKTPOJIMTUYECKOM Arccouratvu. B3auMoelicTBre OCHOBaHUM C KUC/I0TaMU, KUC/IOTHBIMU
OKCHJIaMU U CO/isIMU. VIcrio/ib30BaHMe TabULIBI PACTBOPUMOCTH [I/Isl XapaKTEPUCTUKA XMMUUYECKUX
CBOMCTB OCHOBaHMI. Pa3yio)keHre HepaCTBOPUMBIX OCHOBaHUM NpU HarpeBaHuu. Coju, Ux
K/laccuuKaLys U IUCCOLMALIMs Pa3/IMUHbIX TUMOB cosieli. CBOMCTBA coJiell B CBeTe TeOpUU
3/1eKTPOJIMTUYECKOH AuccoLualui. B3aumoielicTBre comeid C MeTallaMH, yC/I0BUSI IPOTeKaHMs 3STUX
peakiyii. B3aumogelicTBre cosielt C KUCI0TaMU, OCHOBAHUSIMH U CONSIMU. Vcrioib3oBaHue Tab/TUIIbI
PacTBOPUMOCTH [I/Isl XapaKTepUCTUKU XUMUUECKUX CBOWMCTB COJIei.

O600111eHMEe cBeleHH 00 OKCHaX, UX KIaCCU(PUKALIMA U XUMHUUECKUX CBOWCTBAX.

['eHeTryeckue psifibl METa/IJIOB U HeMeTa/lsioB. ['eHeTHuecKasi CBsI3b MeXXy K/lacCaMU HeopraHUueCKUX
Bell|eCTB

OxkucIUTeTIbHO-BOCCTaHOBUTEILHBIE peakiuu. OxucuTesnb U BOCCTAdHOBMTEJ/Ib, OKHC/IeHHEe U
BOCCTAHOBJIEHHE.

PeaKL[I/II/I MOHHOI'0 0OMeHa U OKHUC/IUTe/IbHO-BOCCTAHOBUTE/IbHEIE peakiuu. CocraBneHue ypaBHEHI/Iﬁ
OKUC/INUTE/IbHO-BOCCTAHOBUTEJ/IbHBIX peaKLII/Iﬁ METOAOM 3/IEKTPOHHOT' O OasaHca.

CBolicTBa MPOCTHIX BEIL[eCTB - MeTas/IOB Y HEMeTaJlJIOB, KUCJIOT U COJield B CBeTe TpeZiCTaB/eHni 00
OKMCJIMTEeIbHO-BOCCTaHOBUTE/IbHBIX MPOLeccax.

IIpakTnueckas padora Ne 6

CBoiicTBa KHC/IOT, OCHOBAaHUM, OKCHIOB 1 COJIEH.
ITpakTnueckas padora Ne 7.

PerieHue sKcriepuMeHTaIbHbIX 3a/au.
IIpegMeTHBIE pe3yabTaThbI 00yUeHH:
Yuyaluiics 10/DKeH ymemb:

- UCII0/Ib30BaTh MPU XapaKTepHUCTHKe TIpeBpallieHU BelleCTB MOHSATHS: «pacTBOP»,
«37IeKTPOJIUTHYECKasH AUCCOLIMALUS», «3/IeKTPOIUTEI», «HE3JIeKTPOJIUThI», «CTeleHb AUCCOLMaLiun»,
«CHUJIbHBIE 3JIEKTPOJIUTBI», «C/labble 37eKTPOIUThI», «kKaTUOHBD», «AHUOHBI», «KACTOTHI»,
«OCHOBaHMSI», «COJIN», «AOHHBIE PeaKI[U», «Hecoeobpa3yrolie OKCH/IbI», «Coe00pa3yoime
OKCH/[Ib», «OCHOBHbIE OKCU[IbI», «KHUCJIOTHBIE OKCUJIbI», «CPE/IHHE COJIN», «KUCJIble COT», «OCHOBHBIE
COMU», «Te€HEeTUUYECKUH psifi», «OKUCIUTEeIbHO-BOCCTAHOBUTE/IbHBIE PeaKLin», «OKUC/IATEbY,
«BOCCTaHOBUTEJIb», «OKUC/IEHHEe», «BOCCTaHOBJ/IEHUE»;

- OIIMCBIBATH PACTBOPEHHE KAK d)HBHKO-XHMquCKI/II‘;I rpounecc;



- WITIOCTPYPOBATh NpUMepaMy OCHOBHbIE T10/I0XKEeHHsI TEOPUU /IeKTPOTUTUUECKOM IUCCOLIUALIAN;
reHeTUUeCKYyH B3aMMOCBSI3b MeX/1y BelljeCTBaMU (ITPOCToe BelljeCTBO — OKCHJ, — TUIPOKCHJ, —
COJlb);

- XapaKTepr30BaTh 001I1e XMMUYeCKre CBOMCTBA KUC/IOTHBIX U OCHOBHBIX OKCH/IOB, KUC/IOT,
OCHOBaHUU U COJiel C TO3ULIUM TeOPUH /IeKTPOTUTUUECKON AUCCOLMALIUN; CYIIHOCTD
3/1eKTPOJIUTUUYECKOMN ANCCOLMALIMU BellleCTB C KOBaJIeHTHOM TO/ISIPHOM ¥ MIOHHOW XUMHUYeCKOH
CB$I3b10; CYIITHOCTb OKUC/IUTETbHO-BOCCTAHOBUTE/ILHBIX PeaKIUii;

- MIPUBOJUTL MMPUMeEPHBI peaKqu/i, MOATBEPXKAAIOIINX XUMUYEeCKHe CBOMCTBA KMC/IOTHBIX 1 OCHOBHBIX
OKCH/0B, KUCJIOT, OCHOBAHUM U COJ'IGIZ; CyljeCTBOBaHME B3dMMOCBA3U MeX1Y OCHOBHBIMHU KJjlaCCaMH
HeOopraHn4veCKuXx BeIeCTB;

- KJIaCCU(UILIMPOBATh XUMUUYECKHE PEAKLIUH 110 «M3MEHEHHUI0 CTerleHe OKUCIEHUS 3IEMEHTOB,
00pa3yoLMX pearupyoliye BelecTBax»;

- COCTaB/ISITb ypaBHEHUs 3/IeKTPOIUTUYECKOM JUCCOLMALIMU KMCIOT, OCHOBAHUM U COJIel;
MOJIEKYJISIpHbIe, TTOJIHbIE U COKpAll|eHHble MOHHbIE YDaBHEHUs PeakLyii C y4yacTHeM 3/1IeKTPOJIUTOB;
yPpaBHEHUs OKHC/IUTeTbHO-BOCCTAHOBUTE/IBHBIX PeaKLWi, UCTI0/Ib3ysi METO/, 3/IeKTPOHHOTO OanaHca;
yPaBHeHHsI peakl1ii, COOTBETCTBYIOLIUX MOC/Ie0BaTeIbHOCTH («LeMOYKe») MpeBpaleHri
HeopraHMuecKuXx BellleCTB pPa3/MUHbIX K/1aCCOB;

- OIIpefie/IsATb OKHUC/IUWTE/Ib 1 BOCCTAHOBUTE/Ib, OKUC/IEHHME K BOCCTAHOBJ/IEHHE B OKHMC/INTE/IbHO-
BOCCTAHOBHUTEJ/IbHbBIX DEaKIUAX;

- YCTaHaBJ/IMBATb NNPUYHUHHO-C/I€ACTBEHHbIE CBA3U: K/IdCC BelljeCTBd — XNUMHUUeCKHe CBOICTBa
BelleCTBa,

- Hab/TIOATh Y OTTUCHIBATh PEAKIIMU MEXK/Y JIEKTPOIUTAMH C TIOMOII[BI0 eCTeCTBEHHOTO (PYyCCKOT0O
WU POJJHOTO) 513bIKA U S13bIKa XUMUU;

- IPOBOJUTh OTbITHI, MOATBEPXK/AAI0IIMe XUMHUUeCKUe CBOMCTBAa OCHOBHBIX K/1aCCOB HEOPraHUYeCKUX
BeII[eCTB.

MeranpegMeTHbIe pe3y/bTaThbl 00yUeHHus

Yuyaruiics 10/KeH ymemn:

- [lesiaTb TIOMEeTKH, BBITIMCKY, LIATUPOBAHUE TEKCTa;

- COCTaBJIATh [JOK/IaJ;

- COCTaBJIATh Ha OCHOBe TeKCTa rpaduKu, B TOM UMC/ie C TpuMeHeHreM cpeficTB UKT;
- BJIaJleThb TAKMM BU/IOM U3JI0)KE€HHUS TEKCTa, KaK pacCy’>K/eHUE;

- UCTI0/Tb30BaTh TaKOW BUJ, MBIC/JIEHHOTO (M/jea/IbHOT0) MO/Ie/IMPOBaHMsl, KaK 3HaKOBOe
Mo/leTMpoBaHue (Ha IpYMepe YpaBHeHUM peaklyii AUCCOLMALIMM, MOHHBIX YPaBHEHHH peakLui,
T0/TypeaKivii OKHC/IeHHsI-BOCCTAHOBIEHMS);

- pa3nuuaTh KOMIIOHEHTHI [J0Ka3aTebCTBa (Te31C, apryMeHThl M (JOpPMY /l0Ka3aTe/bCTBa);

- OCYyILLIeCTBJIATE IIpsSAMO€ MHAYKTHBHOE J0KAd3daTe/IbCTBO.



TemaTHuecKoe nyiaHUpoBaHue B 8 Kiiacce

Ne Bcero B ToM unciie
/ H 4acoB
wn AMMEHOBAHUE pasie/ion Ypoxu IIpakTHyeckne | KoHTpO/IbHBIE
padoThI padoThI

1. Tema 1. Beesnenue 6 4 2

2. Tema 2.ATOMbI XUMUUECKHUX 10 9 1
3/71eMEeHTOB

3. Tema 3.IIpocTele BelliecTBa 7 7

4. Tema 4. CoefuHeHHS XUMUYECKUX 14 11 2 1
3/1eMeHTOB

5. Tema 5./13MeHeHus1, IPOUCXOASLIIEe 11 9 1 1
C BeleCcTBaMU

6. Tema 6. PactBopeHue. PacTBOpEI. 20 17 2 1
CBolicTBa pacTBOPOB 3JIEKTPOJIUTOB
Hroro: 68 57 7 4

Copep)xanue yueOHOro npeaMeTa, Kypca B 9 Kjiacce

IToBTOpEeHHe U 00001IeHHe CBeIeHUH 10 Kypcy 8 kKi1acca. XuMuyeckue peakuu (15 u)

XapakTepHCTHKa 3/1eMeHTa 110 ero MoJo)KeH!to B [leprogruueckoii cucTeMe XUMUUECKUX 3/1eMeHTOB /1.
N. MeHgeneeBa. 3aKOHOMEPHOCTH M3MeHEeHUsI CBOMCTB 3/IeMEHTOB M UX COeJUHEHUN B Tepuojax u
rpynnax B CBeTe Mpe/iCTaB/IeHNu O CTPOEHUH aTOMOB 3/IeMEHTOB. 3HaueHHe MepUoJuUecKoro 3akoHa.

Tunbl XUMAYECKUX CBSI3€M U TUIbl KPUCTA/UTMUECKUX pelleTOK. B3auMOCBsSi3b CTPOEHUsT U CBOWMCTB
BeL|eCTB.

CBolicTBa OKCH/IOB, KUC/IOT, OCHOBAaHUM U COJIel B CBeTe TEOPUM 3/IEKTPOJIUTUUYECKON AUCCOLUALUKU U
OKMCJIeHUsI-BOCCTaHOB/eHUs1. [ToHATHe 0 epexo/HbIX 3/1eMeHTax. AM(POTepHOCTh. ['eHeTUUeCKui psij
repexofHOTO 3yieMeHTa. [lepuoguueckuii 3akoH u [lepuouyeckasi cUCTeMa XUMUUECKUX 3/IeMEHTOB




O. N. MenpeneeBa. O0600ieHHe CBeleHUH O XUMHUECKUX peakrusx. [IoHITHe 0 CKOpPOCTH
XUMHYECKOM peaklyy. PaKTOpbl, BAUSIOLIME HAa CKOPOCTb XMMHUUECKUX peakuui. KaranuszaTopel u
Kartanu3. THruoutopbl. AHTUOKCH/IAHTHI.

ITpakmuueckue pabompi.

Nel.PermieHre sKCrieprMeHTaNbHBIX 3a/1ay 110 TeMe «DJIEKTPOUTUYECKast TUCCOLIALIHAS
Jlabopamophbie pabompl. 1. [lonyueHre THAPOKCH/IA LIMHKA U UCCIeZIOBaHUE ero CBOMCTB.

2. ITpu3HaKy XUMUYECKHX peaKLvH.

Jdemoncmpayuu c npumeHeHuem obopyodoeaHus «Touka pocma»

Paznmuunbie dopmbl Tabsul Ileproanueckoit cuctemMbl. Mogie aToMoB 3iemeHToB [—IIT meprozoB.
3aBUCUMOCTb CKOPOCTH XMUMHWYECKOM peaklMM OT TMPUPOJbI pPearvpyrolux BelecTB. 3aBUCUMOCTb
CKOPOCTU XMMHYECKOW peakLMd OT KOHLIeHTpalMy pearvpyroliyx BelecTB. 3aBUCHMOCTb CKOPOCTU
XMMHWUYECKON peakLUM OT IJIOL[aZ COMPUKOCHOBEHUS] pearvpyrolyuX BeIlecTB («KUISIILUANA CI0N»).
3aBUCHMOCTh CKOPOCTA XMMHUUECKOM peakliiy OT TeMIlepaTypbl pearupyronux Bemects. ['oMoreHHbIM
Y reTeporeHHbIN KaTanmu3bl. epMeHTaTUBHBIN KaTaiu3. IHrubrupoBaHue.

Jlabopamophbte onbimbl. [lonyyeHWe THUADOKCHAA LIMHKA W WCC/IEIOBAHHE €r0  CBOWCTB.
MogenupoBaHie TOCTPOEHUsT TepUOJUUeCcKo Tabmuipl. 3amelljeHUe >Kejie30M Me/ld B pacTBOpe
cynbpata megu (II). 3aBUCMMOCTH CKOPOCTM XMMHWUYECKOM peakUWyd OT MPUPOJbl pearupyrolux
BelL[eCTB Ha MpUMepe B3aUMO/IeMCTBUS Pa3/IMUHbIX KUCIOT C Pa3/IMUYHbIMUA MeTajlslaMu. 3aBUCUMOCTb
CKOPOCTM XHWMMUUECKOW peaklud OT KOHLIeHTpalMd pearvMpyrolux BellecTB Ha MpuUMepe
B3aUMO/IEMCTBUS LIMHKA C COJIIHOM KUCJIOTOM Da3/MYHOW KOHL|eHTpaLMu. 3aBUCHMMOCTb CKOPOCTH
XMMHUUECKOM peakUWyd OT TUIOLIaJu COMPUKOCHOBEHMSI pearvpyroliyx BeljecTB. MojenupoBaHue
KUITSILLEro CJ10s1». 3aBUCHMOCTb CKOPOCTHM XMMWUECKOW peakl[iyd OT TeMrepaTypbl pearvpyrolux
BelleCTB Ha NpUMepe B3auMogelctBus okcuzga Meau (II) ¢ pacTBopoM cepHOM KMC/IOTHI IIpU
pas/IMyHBIX Temrieparypax. PasjiokeHue Iepokcuza BOZOpOZA C IOMOIIBbK JWOKCHJA MapraHia 1
Katasasbl. OOHapy)keHWe KaTaja3bl B HEKOTOPbIX IWINEBbIX TMPOAYKTax. VHrubupoBaHue
B3aUMO/IEUCTBUS COJITHOW KUCJIOTBI C LIMHKOM YPOTPOITMHOM.

Hemetasibl 4 X coejuHeHUA (27 u)
[Tono)keHre HeMeTa/I/IOB B TIePUOJUUYECKON cCHCTeMe XWMHUUecKuX 3yieMeHTOB [I.M. MeHesneeBa.
OO0r11e CBOWMCTBA HEMETAJIIOB.
Bopopos — XuMuueckuil 37eMeHT W MpocToe BelecTBo. Pusnyeckre M XUMHYeCKHe CBOMCTBA
Bojioposia. [lonmyueHue Bojopofa B saboparopuu. IlonmyyeHue BOJOPOZA B TPOMBILITIEHHOCTH.
ITpumeneHne BogOpOAA.
lanorensl: ¢usnueckue W XxuMudeckue cBoiicTBa. CoeMHEHUs TaJOreHOB: XJI0POBOZOPO/,
XJIOPOBOZIOPOZHAsI KUC/IOTA U ee COJIH.
Kucnopos — xumuueckuii ssemMeHT U mipoctoe BelecTBo. O30H. CocraB Bo3fyxa. dusnueckue u
XUMUUEeCKUe CBOMCTBa Kuciopoga. [TonyueHre 1 nprMeHeHue KUC/I0poa.
Cepa: ¢usnueckure U xummuueckue cBoiictBa. CoeliHeHUSI Cepbl: CePOBOOPOJ, CYJIb(MU/bl, OKCHU/IBI
cepbl. CepHasi, CEpHUCTasi U CePOBO/IOPO/HAsE KUCIOThI U UX COJIU.
A30T: dusnueckue W xumMuueckue cBoictBa. AMMuak. Comu aMMoHus. OKcHbl a30oTa. A30THast
KHCJIOTa U ee COJIU.
®ocdop: ¢usnuecke M xuMuyeckre cBoicTBa. CoefuHeHusi Qocdopa: okcup ¢ocedopa (V),
opTodocdopHas KUCI0Ta U ee COJIH.
Yrnepon: ¢usnueckue M XUMUUYECKHe CBOWCTBA. AJIJIOTPONUS Yryiepofa: aiMmas, rpadut, KapOuH,
dbynnepennl. CoeiHeHUs yriepoga: okcuzbl yriaepoga (I1) u (IV), yronbHasi KUC/I0Ta U ee COJH.
Jemoncmpayuu. O6pa3sLipl TajoreHoB - TIPOCTHIX BelllecTB. B3anMoelicTBIe rajloreHoB C HaTpHeM,
aymoMuHKEeM. BeiTecHeHHe x/10poM O6poma mv Hofia U3 pacTBOPOB MX cosieil. B3aumogericTBue cepbl C
MeTaJulaMH, BOJOPOJIOM M KHUCI0POZoM. B3anMo/ieiicTBrie KOHLIEHTPUPOBAHHOM a30THOW KHUC/IOTHI C
Mezbto. [TormnoeHue yrieM pacTBOpeHHBIX BelecTB WK ra3oB. BoccTaHoBeHUe Meid U3 ee OKCUAA



yrinem. O6pa3siibl MPUPOAHBIX COeJWHEHU Xyiopa, cepbl, (ocdopa, yrieposa, KpemHus. OOpasiibl
Ba)KHEMIINX [T HApOJHOTO XO3(MCTBa Cy/b(aToB, HUTpaTOB, KapboHaToB, ¢ocdaroB. OOpasipel
CTeKJ1a, KepaMUKH, L|eMeHTa.

JlabopamopHbie onbimbl ¢ npumeHeHuem 060pydosaHus «Touka pocma»

[Tonyuenne, cobupaHre W pacrio3HaBaHUe BOJOPOAA. VIcciienoBaHMe TMOBEPXHOCTHOTO HATSDKEHUS
BOAbl. PacTBOopeHue IiepMaHraHata Kaaus WM MeJHOro Kyropoca B Boge. ['maparaius
o6e3BokeHHOro cyibdata meau (II). M3roroBneHue ruricoBoro orrevatka. O3HakKoMmsieHHe C
KOJUIeKI[eld ObITOBbIX (MIBTPOB W U3yuyeHHe WHCTPYKLMK JIOMalllHero ObITOBOro GuibTpa.
Os3HakoM/IeHWe C COCTaBOM MUHepaJbHOW BOAbl. KauecTBeHHas peaklis Ha TajOreHW/-WUOHBIL.
[Tonyuenue, cobupaHvie W pacrio3HaBaHWe KUC/IOpPOZAA. ['opeHHe cepbl Ha BO3yXe W KHUCIOPOJeE.
CroiictBa pa3baBjieHHOW CepHOM KHUC/IOTHL. VI3yueHue CBOMCTB amMMMaka. Pacrio3HaBaHMe coeid
amMmonus. CBoiicTBa pa3baBieHHON a30THOW KHC/IOTHL. B3auMopieiicTBHe KOHLEHTPUPOBAHHOM
a30THOM KUC/IOTHI C MeJbto. Pacnio3HaBaHue - ¢ocdaroB. ['opeHue yris B kuciaopoge. Ilomydenue,
coOvpaHWe ¥ pacrio3HaBaHWe YTIeKUC/IOro Ta3a. IlosiyueHue YrosibHOW KHUC/IOTBI M H3yueHue ee
cBoricTB. Ilepexos kapboHaTa B ruzipokapboHar. PasnokeHue ruzipokapboHara Hatpusi. [TonmyueHue
KPeMHEeBOU KMC/IOThI U U3yUeHUe ee CBOMCTB.

ITpakmuueckue paGombL.

Ne 2. VI3yueHure CBOMCTB COITHOW KUC/IOThI

Ne3. V3yueHue CBOWCTB CEPHOM KHCIOTHI

Ne4. [TonyueHre aMMHaKa U M3ydyeHre ero CBOMCTB

Ne5. [Tosryuenue yriekucioro ra3a. KauectBeHHast peakijysi Ha KapOoHaT- MOH

[IpegMeT m3ydeHUsi opraHu4eckod XuUMHM. [lepBoHauanbHbIe CBeJEHUS] O CTPOEHWU OpPraHUUeCcKHUX
BerjecTB. Oco0eHHOCTH oOpraHuueckux BelecTB. OCHOBHbIE T10JIO)KEHHSI TEOPUM XUMUYECKOTOo
CTPOeHUs AM. bytneposa. Yrnesosopoabt: MeTaH, 3TaH,
3TU/eH. VICTOUHMKY YT/1eBO/I0OPO/IOB: IPUPO/IHEIN ra3, HedTh, yroJib. [IoHSTHe rOMOIOrnYecKkoro psija.
Kucnopopcozepskaiiye coefrHeHUs: CIAPTHI (MeTaHOJ, 3TAaHOJI, TJIULEPUH), KapOOHOBbIE KHCJ/IOTHI
(YKCycHasi KMC/I0Ta, aMUHOYKCYCHasi KAC/I0Ta, CTeapvHOBasi M OJIeMHOBasi KUC/I0ThI). bruonornyecku
Ba)KHbIE BEIL[eCTBA: JKUPBI, YIIeBOJBL TJIIOK03a, Oeyku. XWMHUecKoe 3arps3HeHHe OKpY’KaroIlei
Cpefibl U ero nocjiefCTBYS.

Jemoncmpayuu ¢ npumeHeHuem o6opyodoeanus «Touka pocma»

Mogenu MoseKysn MeTaHa, 3TaHa, MpollaHa, TWIeHa U aleTWleHa. B3auMogeicTBue STH/eHa C
OpomHOI BOJOW W pacTBOpOM IepMaHraHarta Kamus. OOmye XWMHUecKHe CBOMCTBAa KHUCIOT Ha
npuMepe YKCYCHOM KWC/IOThI. KauecTBeHHasi peakivsi HA MHOTOATOMHbIe CITUPTHL. JlabopamopHbie
onbimbl. KauecTBeHHbIe peakiuy Ha OesiKu.

Metasuibl ¥ Ux coeuHeHUsI(17 u)
[Tono)xeHre MeTaI0B B MEPUOAUYECKON CUCTEMe XMMUYeCKUX 3y1eMeHToB [I.11. MeHzeneesa.
MeTasnbl B ipupo/ie 1 o01e criocoObl ux nomyuennst. O61ue pru3nueckre CBOKWCTBA MeTaIIOB.
OO611e XMMHUYeCcKre CBOMCTBA MeTa/IJIOB: PeakLMy C HeMeTaslylaMH, KUCI0TaMHU, COJISIMU.
ONIeKTPOXUMHUUECKUH Psifi
HanpspkeHuH Meta/ioB. lllenounsle metansl U ux coeguHenus. LlleouHo3emenbHbIE MeTa/uIbl U UX
coepviHeHUs1. AmOoMUHKN. AMGbOTEePHOCTb OKCH/Ia U THIPOKCHAA amtoMuHus. XKene3o. CoeZiiHeHUsT
)Kese3a U X CBOMCTBA: OKCH/IbI, TUAPOKCHABI U comu »kene3a (II u I11).
Jemoncmpayuu. OOpa3sLibl 111e/I0UHbBIX U 1]eJI0YHO3eMe/bHBIX MeTasuioB. OOpasiibl C1/1aBoB.
B3aumogencTBue HaTpus, IMTUS U KaJIbLUs C BOJOU. B3aumo/iericTBre HAaTPUsI U MarHusi C
KHcaopozom. BzaumogelictBue metasioB ¢ Hemeta/uiaMmu. [Tosmyuenue rkapokcuzioB xesesa (11) u
(I1I).
JlabopamopHbie onbimbl ¢ npumeHeHuem 060pydosaHus «Touka pocma»



B3aumojeiicTBue pacTBOPOB KUC/IOT U cosield ¢ MeTannaMu. O3HakKoM/IeHUe C PyJaMu »Kese3a.
OkpailivBaHue TIJIaMeHH COJISIMU 111eJIOUHBIX MeTaslJIoB. B3auMo/ieiicTBUe KasbLysi C BOJJOM.
[TonyueHuve rufpokcra KanbLys U UCcie0oBaHue ero cBOMCTB. [lonmyuyeHne ruipokcuzia antoMUHUS U
VICC/IeJOBaHKe ero CBOMCTB. B3auMozelicTBYe JKese3a ¢ COMsIHOM KUca0Tou. [TonyyeHre ruipoKCUioB
»xenesa (IT) u (III) u ucciegoBaHye UX CBOUCTB.

Ipakmuueckas paboma Ne 6. «[ToyryueHre )KeCTKOU BOZBI U CTIOCOOBI ee yCTpaHeHUsD».
ITpakmuueckas pa6oma Ne7 . PelieHre 3KCIiepUMeHTa/TBHBIX 3a/1au 10 TeMe «MeTasuibl U UX
COeJMHEeHUSI».

[TpeaMeT u3yueHusi OpraHUueckoi XxumMuu. [lepBoHauanbHbIe CBeJeHUsI O CTDOEHUH OpraHUuecKux
BetectB. OcoOeHHOCTH OpraHUYecKuX BelecTB. OCHOBHBIE TIOJIOXKEHUST TEOPUH XUMUYECKOTO
crtpoenusi A.M. ByTiepoBa. ¥YT/1eBoAOpOAbI: MeTaH, 3TaH,

3TUIeH. VICTOUHMKM yI/1eBOA0POJOB: IPUPOHBIN ra3, He()Th, yrosb. [ToHSATHe rOMOIOrMUeCcKOro psija.
Kucnopopconepskaiiye coeiiHeHNs: CITUPTHI (MeTaHOJI, 3TaHOJI, ITULePUH), KapOOHOBbIE KUCTOTHI
(YKCyCHasi KUC/I0Ta, aMUHOYKCYCHasi KUC/I0Ta, CTeapUHOBasi U 0JIeMHOBast KMC/IOThI). Bruonoruuecku
Ba)KHbIE Bel|eCTBa: KUPbI, YTIeBO/bI: TIFOK03a, Oe/TKi. XUMUUYeCcKoe 3arpsisHeHre OKpY KaroIei
CpeJbl Y ero noce/CTBUSI.

Jemoncmpayuu ¢ npumeHeHuem o6opyodoeaHus «Touka pocma»

Mogenu MosieKy/1 MeTaHa, 3TaHa, poraHa, STUIeHa U alleTuaeHa. B3aumogeiicTBue 3TuIeHa ¢
OpOMHOI1 BO/IOM M PAaCTBOPOM TepMaHraHaTa Kaimus. O01ijue XuMuueckrie CBOMCTBA KMUC/IOT Ha
nipUMepe YKCyCHOM KucioTel. KauecTBeHHasi peakiisi HA MHOTOaTOMHbIe CITUpThL. JIabopamopHble
onbimbl. KauecTBeHHbIe peakiuy Ha OesiKu.

O00011eHHe 3HAHUI 0 XMMHUH 3a KYPC OCHOBHOM IIKOJIBI (7 u)

®uU3nUeCcKU CMBIC/I TTOPSAKOBOTO HOMepa 3/71eMeHTa B IepUOMUeCKOM CUCTeMe XUMUYeCKUX
snemeHTOB /1. V1. MeH/ienieeBa, HOMepOB Mepro/a U rPyIIibl. 3aKOHOMEPHOCTU U3MeHEeHUs CBOMCTB
3/IEeMEHTOB U UX COeJIMHEHU! B TIepUOZax U rPyIinax B CBeTe Ipe/CTaB/IeHUd 0 CTDOeHHH aTOMOB
3/1eMEeHTOB. 3HaueHHe NepruoiMuecKoro 3aKoHa.

Tunel XMMUUYECKHX CBSI3eH M TUIbI KDUCTa/VIMYeCKUX pelleToK. B3arMocBsi3b CTpOeHuUs1 U CBOWCTB
BeL|eCTB.

Knaccudukarys XuMruuecKrx peaklyi 1o pa3/IMuHbIM MPU3HaKaM (UKC/I0 U COCTaB PearupyroLux u
00pa3yroImxcs BeIecTB; TeryioBoi 3(deKT; UCroMb30BaHHe KaTan3aTopa; HarlpaB/ieHHe;
Vi3MeHeHVe CTelleHel OKUCJ/IeHHsI aTOMOB).

[TpocTele ¥ c/10)KHBIE BelllecTBa. MeTasuibl U HeMeTaibl. ['eHeTHUecKue psifibl MeTasl/ia, HeMeTaaa v
riepexofHOro MeTasia. OKkcubl (OCHOBHBIE, aMbOTepHbIe U KUC/IOTHbIE), TUIPOKCH/IbI (OCHOBaHUS,
amdoTepHbIe TUPOKCH/IbI U KACIOTBI) U COJIU: COCTaB, KIaCCU(UKALUSA U 001I[e XUMUUECKHe
CBOICTBA B CBeTe TEOPUM 3/IEKTPOIMTUUECKOU JUCCOLMALMY U TIPe/CTaB/IeHuH O IpoLeccax
OKMCJIeHUSI-BOCCTAHOB/IEHHUS].



TemMaTHueckoe IJIaHUPOBaHUe B 9 Kjiacce

Ne Bce B ToMm uncne
ro
n/n HaumMeHnoBaHue pa3jeioB
4acoB
Ypoku IIpakTHuecku | KOHTPO/IBHEI
e e
padoThI padoThI
1. IToBTOpEeHUe U 00001IeHHE CBeAeHUI 15 13 1 1
no Kypcy 8 knacca. Xumuueckue
peakuu
2. HemeTannbl ¥ X COeJMHEHUS 27 22 4 1
3. MeTta/nibl M HX COeJUHEHUS 17 14 2 1
4. O0o01menne 3HAHUH 110 XMMHUH 3a KYPC 7 6 1
OCHOBHOM HIKOJIbI
HToro: 68 57 7 4
5. IIPUIOXXEHUE
¢ T'paduk KOHTPO/IBHBIX U MPAKTHYECKUX PadoT B 8 Kacce
Ne Tema Jara
YPOK
a
5 ITpakTuueckasi pabota Nel «IIpaBuia TeXHUKH Ge30macHOCTH Tipy paboTe B
XUMHUYeCKOM KabuHeTe».
6 ITpakTuueckasi pabota Ne2. «HabstojeHus 38 U3MEHEHUSIMH, TTPOUCXO/ISAITUMH
C TopsilIiei CBeYo».
16 | KonrposbHasi pabora Nel « ATOMBI XMMHUUECKUX 3JIEMEHTOB»




32 ITpakTrueckasi pabota Ne3«AHau3 TIOUBEI U BOZBI»
36 | IlpakTuueckasi pabora Ned «ITpuroToBiieHre pacTBopa caxapa C 3a/JaHHOU
MacCOBOM Jl0/1el paCTBOPEHHOI'O BeL|eCTBay.
37 KonTponbHast pabota Ne2 «CoefriHeHHs XUMUUECKUX 3/IEMEHTOB»
46 | IIpaktuueckast pabota Ne5 «IIpr3HaKy XUMUUECKUX PeaKLHi»
48 KonTtposnbHast pabota Ne3 «3MeHeHus1, MPOUCXO/SAIIHE C BEI[eCTBAMU.
61 | IIpakTrueckasi pabota Ne 6. «CBOMCTBa KUC/IOT, OCHOBAHUM, OKCH/IOB U COJIEi».
62 | IlpakTuueckasi pabota Ne 7. «PellleHe 3KCTiepUMeHTabHBIX 3a/au».
68 VToroBast KOHTpO/IbHAst paboTa.
¢ TI'pa¢uk KOHTPOJIHHBIX M MPAKTHYECKUX PabdoT B 9 Kiacce
Ne Tema Jara
ypoKa
13 ITpakmuueckas pa6oma Ne 1 «PeltieHre 5KCIIepUMeHTaTbHBIX 3aZiau 110
TeMe «IJIeKTPOJIUTAYeCKas JUCCOLaLIUs».
15 Konmposabnas paboma Ne 1 1o Teme: «IToBTOpeHue - 06001eHe CBejeHni
110 Kypcy 8 Knacca. XUMUYeCcKre peakLium».
19 ITpakmuueckast paboma Ne 2 «VI3yueHue CBONCTB COJITHOW KUC/IOThI».
23 ITpakmuueckas paboma Ne 3 «/3ydyeHre CBONCTB CEPHOU KUCIOTBD».
26 ITpakmuueckas pa6oma Ne 4 «IToyyueHrie aMMHaKa M €T0 CBOHCTB».
32 ITpakmuueckas paboma Ne5 «IlonyueHue yrjaeKuc/oro ra3a v usyueHue
€ro CBOWCTB».
42 KoumpoabHas paboma Ne2mo Teme «HeMmeTasibl ¥ X COeZIMHEHUSI».
50 IIpakmuueckas paboma Ne 6 «IlomyueHne >KeCTKOM BO/bI M CIIOCOOBI ee
yCTpaHeHUsI».
54 ITpakmuueckas paboma Ne7 «PellieHre 3KCIIePUMEHTa/IbHBIX 3a/1ay T10
TeMe «MeTabi».
59 KonmposabHas paboma Ne3nio Teme «MeTasuib».




67 Koumpoabnas pa6oma Ne 4«VIToroBasi 1o KypCy OCHOBHOM IIIKOJTBI».

¢ KoHTpo/bHO-U3MepHUTe/IbHbIe MaTepUa/ibl C KPUTePUSIMU OLleHUBaHUS
1. OneHKa yCcTHOr0 oTBeTa

OtmMeTKa «5»:

- OTBET IOJIHBIA U MPaBU/IbHbIM Ha OCHOBAaHUU U3yUeHHbIX TeOPUii;

- MaTepuasl U3JioXKeH B Orpe/ie/IeHHOW JIOTUYeCKOM T10C/1e/J0BaTeTbHOCTU, TUTEePATYPHBIM SI3bIKOM;
- OTBET CaMOCTOSITe/IbHBIM.

OTtBeT «4»;

- OTBET IOJIHBIA U MPaBU/IbHBIM Ha CHOBAaHUM U3yUYeHHbBIX TeOpUH;

- MaTepuasl U3/I0XKeH B OTpe/e/IeHHOM JIOTHYeCKOi 1oc/ieloBaTe/IbHOCTH, TIPY 3TOM JIOTYI1L{eHbl /iBe-
TPU HeCyIleCTBeHHbIe OIMOKH, UCTIPaB/IeHHbIE TI0 TPeOOBAaHUIO YUUTEIS.

OTMeTKa «3»:
- OTBET TOJTHBIH, HO TIPY 3TOM /IOMYIIleHa CyIlleCTBeHHasH OLTMOKA WU OTBET HEIOJIHbIN, HECBS3HBIN.
OTMeTKa «2»:

- TIpY OTBeTe 0OHAPY’KeHO HelTOHUMaHHe YUalliuMCsi OCHOBHOTO CO/Iep>KaHus yueOHOTro MaTepuara
WY IONYIIIeHbI CyLeCTBEHHbIE OITMOKU, KOTOPBIE YUallluiCsa He MOKET UCTIPAaBUTh MPH HaBOSIIUX
BOMPOCAX yuuTessi, OTCyTCTBHE OTBeTa.

2. OueHka yMeHUM pelllaTh pacyeTHbIe 3aiauu

O1MeTKa «b»:

- B JIOTMUECKOM PACCY’KIeHUH U PellieHnH HeT OIMOOK, 3a/1aua pellieHa paljioHabHBIM CIIoCoO0M;
O1tmeTKa «4»:

- B JIOTMUECKOM PACCY’KAEeHUU U pellieHUsl HeT CyL[eCTBeHHBIX OIIMOOK, HO 3ajiaua pellieHa
HepalMOHaIbHBIM CITI0COO0M, W1 IOMYILeHO He Oosiee ABYX HEeCYI[eCTBEHHBIX OIIMOOK.

OtTMmeTKa «3»:

- B JIOTHYE€CKOM pPaCCy>XIe€HHWH HET CYLIeCTBEHHBIX OI_LII/I6OK, HO AonymieHa CyljeCTBeHHada omubKa B
MaTeMaTU4YeCKHX pacueTax.

OTMmeTKa «2»:

- IMeeTCs CylleCTBeHHbIe OIIMOKU B JIOTUUECKOM PacCy’KAeHUU U B PellleHu!;

- OTCYTCTBHE OTBeTa Ha 3a/laHue.

3. OneHKa 3KCrepuMeHTa/IbHbIX YMEeHUH

O1leHKa CTaBUTCSI HA OCHOBAHWU Hab/I0/IeHNs 3a YYaIlMHCS ¥ TMCbMEeHHOT0 0TyeTa 3a paboTy.
OtMeTtKka «5»:

- pa60Ta BBITIO/THEHA IMMO/THOCTBIO U MMPaBUJ/IBHO, CAe/IdHbI IIPABUJ/IbHbIE Ha6HIOAEHHH W BBIBO/JBI;



- 9KCTIepPUMEHT OCYIIeCTBIIEH I10 TJIaHy C yUeTOM TeXHUKH 0e30macHOCTH U MpaBUI paboThI C
BelllecTBaMU U 000py/j0BaHUEM;

- TIPOSIB/IEHbI OPraHU3aLIMOHHO - TPY/IOBblE YMEHUSsI, TIO/IIeP>KUBAOTCS YUCTOTAa pabouero MecTa u
TIOPsIZIOK (Ha CTOJie, SKOHOMHO UCIO/Ib3YIOTCSI PeaKTUBBI).

OTMmeTKa «4»:

- paboTa BBIMTO/IHEHA MTPABU/IBHO, C/le/IaHbl TIPaBU/IbHbIE HAO/TFOIEHUST ¥ BBIBO/IbI, HO TIPH 3TOM
9KCTIepUMEHT TIPOBe/IeH He TIOJTHOCThIO UM JI0TTyI[eHbl HeCylljeCTBeHHbIe OLMOKY B pabore C
BeIL[eCTBaMH 1 000py/10BaHUEM.

OtMmeTKa «3»:

- paboTa BBIMOJ/THEHA MPABU/ILHO HE MEHee UeM HarloJIOBUHY WJIH JIOTTyIieHa CYIeCTBeHHast OIMOKa B
X0/Ie FKCIIepUMeHTa B 00bsICHEHUH, B 0(hOpM/IeHHH paboThl, B COO/TFO/IEHUH TTPABU/T TEXHUKH
6e3omacHoCTH Ha paboTe C BelljeCTBaMy ¥ 0060pyI0BaHKEM, KOTOpasi UCITPABJISIETCS TI0 TpeOOBaHUIO
YUHTEJIS.

OTMeTKa «2»:

- JonyliieHbl iBe (1 60siee) CyleCTBEHHbIE OLIMOKH B X0/Ie: IKCIIEPUMEHTA, B 00BSICHEHHH, B
othopMeHnu paboThl, B COO/TFO/IEHUY TTPABMJT TEXHUKH 0€30T1aCHOCTH TPH paboTe C BelljecTBaMu U
000py/10BaHHEM, KOTOPbIE YUaI[UICsl He MOXKET UCIIPAaBUTD JiaXKe 110 TpeOOBaHUIO YUUTEIS;

- paboTa He BBITIOJIHEHA, Y YYall[erocst OTCYTCTBYET KCIIEPUMEHTA/IbHbIE YMEHHUS.
4. OueHka pedepara.

Pedepar orjeHUBAETCS 10 CIeIYIOIIM KPUTEPUSIM:

* co0Ostro/IeHre TpeboBaHHU K ero 0hopMIIeHHIO;

* He0OXO0AMMOCTD U [JOCTaTOYHOCTD /Il PACKPBITHSI TeMbI TIPHMBeZIeHHOU B TeKcTe pedepara
vuHbopMaluy;

* yMeHHe 00yyJaroiierocsi CBO00/IHO M3/araTh OCHOBHBIE H/leH, OTPaKeHHbIe B pedepare;

* criocOOHOCTH 00yUaroILerocsi MOHITh CyTh 3a/laBaeMbIX UjleHaMH aTTeCTaliOHHOW KOMUCCHU
BOMPOCOB U c(hOPMY/IUPOBATh TOUHbIE OTBEThI HA HUX.

5. O1jeHKa MMCbMEHHBIX KOHTPOJ/IBHBIX padoT

OTMeTKa «5»:

- OTBET TIOJTHBIN U TIPaBU/IbHBIN, BO3MOKHA HECYIIIeCTBEHHAsI OIIMOKa.
OTMmeTKa «4»:

- OTBeT HeTIOJTHbIM WU AOTMYIIeHO He OoJiee IByX HECYIleCTBEHHBIX OITHOOK.
OtTMmeTKa «3»:

- paboTa BBINO/THEHA He MeHee YeM HarloJIOBUHY, JOMyIleHa O/lHa CylleCTBeHHast OIM0OKa 1 Mpy 3TOM
[iBe-TPU HeCyllleCTBEeHHBbIE.

OTMeTKa «2»:

- pa60Ta BBITIO/THEHA MEHBIIIE UEM HallOJIOBUHY WJIN COAEP>KUT HECKOJIBKO CYIIE€CTBEHHBIX OH_II/I6OK;



- paboTa He BBITTO/THEHA.

[pu olieHKe BBITIOJTHEHUsI TTUCbMEHHOW KOHTPOJIbHOM paboThl HEOOXOMMO YUUTHIBATH TPeOOBaHUS
eirHOTrO opdorpadruyeckoro pexxuma.

5. O1jeHKa TeCTOBbIX padoT

TecTsl, cocTOsAIIMe U3 IISTU BOIPOCOB MOXKHO HUCII0/Ib30BaTh II0C/Ie M3yUeHHs KaK0ro MaTtepyana
(ypoka). Tect u3 10-15 BOonpocoOB MCI0/Ib3YyeTCs /11 NeproAnyeckoro KoHTpoJs. Tect u3 20-30
BOITPOCOB He00XO0/IMMO UCIIO/Ib30BaTh JJIsi UTOTOBOT'O KOHTPOJISL.

[1pu oLjeHMBaHUM UCIIO/B3YeTCs CIefytolas 1Kaa:
JJ1s1 TeCTa U3 MSITU BOIIPOCOB

* HeT OIIMOOK — OIeHKa «5»;

* 0/IHa OIIMOKAa — OLIeHKa «4»;

* IBe OLIMOKH — OlIeHKa «3»;

* TPU OLLIMOKU — OL[eHKa «2».

[Hns Tecta u3 30 BOIIPOCOB:

* 25-30 npaBU/IbHBIX OTBETOB — OLIEHKA «5»;

* 19-24 nipaBU/IbHBIX OTBETOB — OLIeHKa «4»;

* 13-18 npaBU/IbHBIX OTBETOB — OLIEHKA «3»;

* MeHblile 12 TpaBU/IbHBIX OTBETOB — OL|€HKA «2».

6. PECYPCHOE OBECIIEYEHUE ITPOI'PAMMBI.
1. JTuteparypa, UCHo/ib3yeMasi yUUTE/IEM:
- OCHOBHas lUMepamypa

1. T'abpuensi O.C. [TporpamMma Kypca xumuu it 8-11 KaccoB 06111e00pa3oBaTebHBIX YUPEXKIeHUH.
— M.: [Ipoda;
2. T'abpuensn O.C. Xumust: 8 knacc: yueOHUK 151 0011je00pa3oBaTeibHbIX yupekaeHuid. — M.: [Ipoda.

- dono/sHUMe/IbHas Aumepamypa

1. l'abpuensx O.C. N3yyaem xumuto B 8 Ki1.: AugakTruueckue matepuainsl / O.C. I'abpuensH, T.B.
CmupHoBa. — M.: biuk muiroc

2. Xumust: 8 Kjtacc: KOHTPOJIbHBIE U TIPOBepOUHbIe paboThl K yuebHuKy O.C. 'abpuensiHa « Xumus. 8
ki1ace» / O.C. T'abpuensH, [1.H. Bepe3kun, A.A. YiakoBa u ip. — M. : [lpoda;

3. T'abpuensn O.C., BuckoboitaukoBa H.I1., flurykoBa A.B. HacronbHasi KHUra yumnrens. Xumusl. 8
K/1.: MeToauueckoe rocobue. — M.: [Ipoda;

4. T'abpuensin O.C., Pynos H.H., TonkyHoB B.. XvMuueckuii S5KCriepuMeHT B 1IKoJie. 8 Kmacc. — M.:

Apoca



5. Anxumuk (http://www.alhimik.ru/) - oguH 13 nydimx caToB pyCCKOSI3bIYUHOTO XUMUYECKOT0
ViHTepHeTa OpPUEHTUPOBAHHBIN Ha YUUTessl U YUeHHKa, pero/iaBarterisi U CTy/IeHTa.

2. JIlutepatypa, pekoMeHayemas AJIfl y4alluXcs.

- OCHOBHas AUMepamypa

Iabpuensa O.C. Xumus: 8 Knacc: yueOHUK A1 0011je00pa3oBaTe/IbHBIX yupeskaeHu. — M.: JIpoda.
- dono/MHUMenbHAs Aumepamypa

1. XKypHan «Xumus B IIKOJIe»;

2. Kontpen - Xumust s Bcex (http://kontren.narod.ru). - ”HpOpPMarioHHO-00pa30BaTeIbHBIN CAalT
JUIs1 TeX, KTO U3y4yaeT XUMHIO, KTO ee TIperojiaeT, /Jisi BceX KTO UHTepecyeTcs XUMHUeH.

3. AnxumuK (http://www.alhimik.ru/) - ofuH 13 ny4iIMx calToB pyCCKOSI3bIUHOT'O XUMUUECKOTO
VIHTepHeTa OpUEHTUMPOBAHHBIM Ha YUUTes U YYeHHKa, [Ipero/aBaress U CTy/leHTa.

4. DHIMK/IONe;MUeCKUii C/I0Bapb FOHOTO XUMUKa

3. Meguapecypchl.

- CD «Heoprannueckass XuMHs», U31aTe/IbCTBO «Y UUTEIb»

- CD «IlIkona Kupuna u Medousi», U3aTeNbCTBO « Y UHUTeTb»

- Xumus. [IpocBelnjenne «Heoprannueckasi XuMus»,. 8 Kiacc. (Ha 2-X AUCKax)

- Xumus (8-11 knacc). BupTyanbHasi 1labopatopus (yueOGHOe 3/IeKTPOHHOE U3/IaHue)

4. Xumnueckoe ooopyaoBanue ("Touka pocra").

Ha6opbl xumuueckKux peakmueoe

- Habop Ne 22 OC YrneBo/ibl. AMUHBI

- Hab6op Ne 2 OC Kucsotsl

- Hab6op " CoeguHeHust Maprasia"

- Habop " Kucnopozocoaepskalijie opraHideckue Berjectsa"
- Habop "Yrneeogopoasr"

- Habop "KwucioTsl opranuueckue"

- Habop Ne 9 OC "T'amorenusr"

- Hab6op "Hurpats!"

- Habop "®ochaTel. CumrkaTh"

- Habop " MHaukaTopsr"

- Habop "Kucnotsr"

- Habop "OrneomnacHble BeirjecTBa"

- Habop "Cynbdatsl, cynbpuasl, CyabOUTH
- Habop "Kapb6oHatbr"

- Habop "T'wapokcuzpr"

- Habop Ne5 OC " Metasisl (Masblif) - 2 T.

- Habop Ne 8 OC "T'anoreHsr"

- Habop "IllesnouHble U 1Ie/I0YHO3eMeTbHBIE MeTa/UTbI" (2 1IT.)
- Habop Ne 4 OC "OkcH/bl MeTa/IOB"



- Habop Ne 15 OC "CoenuHeHust Xxpoma"
- Habop Ne 13 OC " Aneratsl. Poganuzpl. [Tuanugsr."

Komnaekm Koanekyuti
- Metasuibl Ne 3351
- wKkana tBepgoctu Ne 3354
- TtorrBo Ne 6024
- MMHepanbl U FOpHbIe ITOPOJbI
- mactmaccel Ne 3352
- uyryH u crasib Ne 3353
- KayudyK M MMPOAYKTHI ero nepepabotku Ne 1240
- BO/OKHA Ne 4211
- He(Thb U IPOAYKTHI e€ repepabotku Ne 5799
- KaMeHHbI! yroyib ¥ MPOAYKTHI ero repepadboTku Ne5948
- MuHepanbHble yaobpeHust Ne 6025

JemoHcmpayuoHHoe u 1a6opamopHoe 0060pydoeaHue

-  Bbansa komOuHUpOBaHHast JabopaTopHast
- KowmmnekT Tpy6OK ra300TBOAHBIX ( 3 1IT.)
- Kowmriekt MepHbIX K010

- Muxkpockon Levenhuk Rainbow moHokysipHbiit Ne 69037 ( 3 1miT.)

- Habop ay1a MojieipoBaHus MOJIEKYJT OPraHUUeCKUX COeJUHeHuH ( 4 111T.)
- Habop vHCTpyMeHTOB TiperiapoBabHbBIX ( 3IIT.)

- Habop o s3nektponu3y ( JeMOHCTpPAIJMOHHBIN)

- Habop 6aHOK i1 XpaHeHHs TBeP/bIX BelecTs ( 3 IIT.)

- Habop dnakoHoB 30 M. Ajiss XpaHeHHUs] PaCTBOPOB PeakTUBOB ( 3 IIIT.)

- Habop uarek [Tetpu ( 3 mT.)

- IInurta snekrpuueckas " Bacunmuca"

- TIpubop ans nosyueHust ¥ oTbopa ra3oB 1ab0paTOpHbIH ( 3 LIT.)

- TIpubop /7151 ONBITOB MO0 XUMUH C 37IeKTPUUECKUM TOKOM ( JlabopaTOpHBbIiA)
- CTo/UK MOJABeMHBIN

- Tepmometp Ludposoit MS-6500



	Пояснительная записка
	1) формирование первоначальных систематизированных представлений о веществах, их превращениях и практическом применении; овладение понятийным аппаратом и символическим языком химии;
	2) осознание объективной значимости основ химической науки как области современного естествознания, химических превращений неорганических и органических веществ как основы многих явлений живой и неживой природы; углубление представлений о материальном единстве мира;
	3) овладение основами химической грамотности: способностью анализировать и объективно оценивать жизненные ситуации, связанные с химией, навыками безопасного обращения с веществами, используемыми в повседневной жизни; умением анализировать и планировать экологически безопасное поведение в целях сохранения здоровья и окружающей среды;
	4) формирование умений устанавливать связи между реально наблюдаемыми химическими явлениями и процессами, происходящими в микромире, объяснять причины многообразия веществ, зависимость их свойств от состава и строения, а также зависимость применения веществ от их свойств;
	5) приобретение опыта использования различных методов изучения веществ: наблюдения за их превращениями при проведении несложных химических экспериментов с использованием лабораторного оборудования и приборов;
	6) формирование представлений о значении химической науки в решении современных экологических проблем, в том числе в предотвращении техногенных и экологических катастроф;
	Выпускник получит возможность научиться:


