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HanmenoBanue
IIPOrpaMMBbl

Pabouas nporpamma no xumuu st 11
KJjlacca

OcHOBHOI1 pa3paboTUnK
IpOrpaMMbl

Huxunenosa Enena MIBanoBHA-y4YuTENb
XUMUH

AJpecHOCTb Hannas pabouas nporpamma

IPOrPaMMBbI npeaHa3HaYeHa JUisi 00yd4arolmuxcs B
10-om KJiacce o
001eo0pazoBaTenbHOM nmporpamme
OCHOBHOTI'O 00IIEro 00pa3oBaHusl.

YMK I'.E.Pym3utuca u @.I'.®enpamana

«XUMUA

OcHoBa nporpamMmmsbl

OcHoBHas oOpa3zoBarenbHas
nporpaMmma OCHOBHOTO o0riero
obpazoBanuss MbOY ACOII (Ilpuxas
Ne or .08.2022r.)

Lens u 3agaun mporpamMMmsbl

OCBOECHHE BaXKHEHIINX 3HAHUH 00
OCHOBHBIX MOHATHUIX U 3aKOHAX XUMHHU,
XAMHUYECKOM CHMBOJIMKHM;, OBJaJ€HHE
YMEHUSIMUA  HaOfOIaTh XUMHYECKHUE
SBIICHUS, TPOBOAWTh  XHUMHYCCKUN
AKCIIEPUMEHT, TIPOU3BOIUTH PacueThl Ha

OCHOBaHUU XUMHUYCCKHUX
dbopmMyI BEIIECTB U ypaBHEHHUI
XUMHYECKUX  peakluui;  pa3BHUTHE
TI03HABATEITHHBIX UHTEPECOB U

WHTEJUICKTYaIbHBIX CIIOCOOHOCTEH B
Mpolecce TMPOBEACHUS XUMHYECKOTO
HKCIIEPUMEHTA, CaMOCTOSATEIILHOTO
IPUOOPETCHNS] 3HAHUA B COOTBETCTBHUU
C BOZHUKAIOMIUMU  >KU3HEHHBIMU
NOTPEOHOCTIIMU

Mecro npeamera B
y4eOHOM IUTaHe

B cootBeTcTBUM ¢ yueOHBIM IJIAHOM Ha
u3yyeHne xumuu B 10 Kiacce
orBoauTcs 1 waca B Hexemo, 35 Jaca B

TOJI.
BHeceHnnbie n3MeHEeHUA PernonanbHbIi KOMITOHEHT
U UX 000CHOBaHMS MPEJICTABJIEH B TEMaX:

P.x. [Tpuponubie HCTOYHUKHU

YIJIEBOJIOPOJIOB Ha Tepputopuu PO

P.x. AHTpPOIOTCHHBIE HCTOYHUKHU

(eHoJIOB M albleruaoB B aTrMmocgepe
pErvoHa.




1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
INPEIMETA

B pesynbrate u3yueHus yueOHOro mpenMera « XMMHUsS» Ha YPOBHE OCHOBHOTO OOIIETo
00pa3oBaHus:

BbinycKHUK HAYYHTCS:

pacKpbIBaTh Ha MPUMEPAX POJIb XUMHUH B (JOPMUPOBAHUU COBPEMEHHON HAyYHOU
KapTUHBI MUPA U B IIPAKTUYECKOMN JIEATEIBHOCTH YEIIOBEKA;

JNEMOHCTPUPOBATh Ha IPUMEPAX B3aUMOCBA3b MEXIAY XUMUEH U JIPYTHMH
€CTECTBEHHBIMHU HAyKAMU;

packpbiBaTh Ha TIpUMepax IMOJOXKEHUS TEOPUU XUMHUYECKOTO0 CTPOCHUS
A.M. bytneposa;

noHUMaTth ¢uzndeckuii cmuica [lepuoanueckoro 3akona JI.1M. MeHnneneeBa u Ha
€ro OCHOBE OOBSICHATh 3aBUCHMOCTh CBOWCTB XHUMHYECKHX OJJIICMEHTOB M
00pa30BaHHBIX UMH BEIIECTB OT 3JICKTPOHHOT'O CTPOSHHS aTOMOB,;

OOBSICHATh MPUYUHBI MHOTOOOpAa3us BEIIECCTB HA OCHOBE OOIIMUX MPEACTaBICHUI
00 MX cOCTaBe U CTPOCHHH;

IMPUMCHATL IIpaBHJIA CHUCTEMAaTHUYECKOM Me}KIIYHapOHHOﬁ HOMCHKJIATYPbI KaK
CpCaACTBA PA3JIMYCHUA U I/IIIGHTI/I(i)I/IKaHI/II/I BCHICCTB I10 UX COCTAaBy U CTPOCHMHIO,

COCTaBJISITh MOJICKYJIIPHBIE U CTPYKTYypHbIE (DOPMYIIBI OpPraHUYECKHUX BEIIECCTB
KaKk HocuTened wuHPOpMAIMK O CTPOSGHWM BEIIECTBA, €ro CBONCTBAX W
IPUHAJIEKHOCTH K OIIPEAECIEHHOMY KJIacCy COEIMHEHU;

XapaKTCPU30BaTh OPraHUYCCKHUEC BCUICCTBA IO COCTAaBYy, CTPOCHUIO U CBOﬁCTBaM,
YCTaHaBJINBATDb MPUYINHHO-CICACTBCHHBIC CBiA3HU MCKIY JaHHBIMHA
XapaKTCPUCTUKAMH BCIICCTBA,

IIPUBOJUTH IPUMEPHl XHUMHUYECKHUX PEAKUWN, PACKPBIBAIOIINX XapaKTEPHbIE
CBOWCTBA TUITMYHBIX MPEICTABUTEIEN KIACCOB OPTaHMYECKUX BEIIECTB C LEIBIO
uX uaeHTu(GUKAIU 1 00BICHEHHS 00JIaCTH IPUMEHCHUS,

MPOTHO3UPOBATh BO3MOXXHOCTh MPOTEKAHUA XUMHUUYECKHX pPEAKIMi Ha OCHOBE
3HAHHUM O TUMAaX XUMUYECKOM CBSI3U B MOJIEKYJIAX PEAreHTOB M UX PEAKIIMOHHOMU
CITOCOOHOCTH;

HCIIOJIB30BATh 3HAHUA O COCTABC, CTPOCHHUHN U XHMMHUYCCKHX CBOMCTBax BCIICCTB
JJIA 0e30macHOTo IMPUMCHCHUN: B HpaKTHHGCKOﬁ ACATCIBHOCTH,

NPUBOJUTH MPUMEPHI MPAKTUYECKOTO HUCIIOIB30BAHUSI MPOIAYKTOB MEpepadOTKH
HEe()TU ¥ MPUPOTHOTO Ta3a, BHICOKOMOJICKYJIIPHBIX COCIMHECHHH (MOJIMATUIICHA,
CUHTETHUYECKOT0 KayuyKa, alleTaTHOI'O BOJIOKHA);

IMPOBOAUTL OIIBIThI IIO0 PACIIO3HABAHUIO OPraHUYCCKUX BCUICCTB: TJIHMICPHHA,
YKCYCHOﬁ KHUCJIOTBI, HCIPCACIBbHBIX KHUPOB, I'JIFOKO3bI, Kpaxmalia, OCJIKOB — B
COCTAaBC IMHUIICBLIX IIPOAYKTOB U KOCMCTUYICCKUX CPCACTB,

BIQJCTh MpaBWIaMU W TpueMamMu Oe30macHOd paboThl € XUMUYECKUMH
BEIIECTBAMU 1 1a0OPATOPHBIM 000PYT0BAHHEM;



yCTaHaBIMBATh 3aBUCUMOCTb CKOPOCTM XHUMHUYECKON peakIuu U CMEIICHUS
XUMHUYECKOTO PABHOBECHS OT PA3IMYHBIX (DAaKTOPOB C LEJbIO ONpeeiIeHUs
ONTUMAaJIbHBIX YCIOBUN NPOTEKAHUS XUMUYECKUX MTPOLIECCOB;

IIPUBOJUTH IIPUMEPHI THIPOIIM3a COJIEN B IOBCEIHEBHOW KU3HU YEIIOBEKA,;

IIPUBOANUTL IMPHUMCPLI OKUCIIMTCIIbBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ B IIpUPOIL,
IMPON3BOACTBCHHLIX IMPOUCCCAX U KU3HCACATCIIBHOCTU OPIraHU3MOB;,

OPUBOJUTH  TPUMEPHl  XUMHUYECKHX  pPEAaKUUH, pacKpbhIBAIOIIUX  OOIIMe
XUMHYECKUE CBOMCTBA IPOCTHIX BEIIECTB — METAJUIOB U HEMETAILIIOB;

IPOBOJUTH PACUYEThl HA HAX0XKICHUE MOJICKYISIPHOU (hOPMYIIBI YTIIEBOIOPOA TIO
MPOAYKTAM CTOPAHUS U IO €r0 OTHOCUTEIBHOW INIOTHOCTH U MACCOBBIM JOJISIM
3JIEMEHTOB, BXOISIIUX B €r0 COCTaB;

BJIQJECTh NpaBWiIaMH 0€300aCHOro OOpauieHusl € €IKUMHU, TOpPIOYUMHU H
TOKCUYHBIMH BEIIECTBAMH, CPEJCTBAMU OBITOBON XUMUHU;

OCYHIECTBJISATh  MOUCK  XMMHUYECKOW  MHPOpMAIMM [0  Ha3BaHUSIM,
uAeHTU(PUKATOPAM, CTPYKTYPHBIM (hOpMYyJIaM BEIECTB;

KPUTUYECKHA OILICHUBATh W HMHTEPIPETUPOBATh XUMHUYECKYI0 HH(POPMAIIUIO,
COJIepKAIIYIOCsI B COOOIIEHUAX CPEJCTB MAacCOBOM HH(pOpMAIUH, pecypcax
WNHTepHeTa, HAYYHO-TIOMYJISIPHBIX CTAThsIX C TOUYKHU 3PEHUS €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B TEJSAX BBISBICHHUS ONIMOOYHBIX CYXICHWA W (HOpMUPOBAHUS
cOOCTBECHHOMN MO3UIINH;

NPEACTaBISATh IYTH PEIICHHS TJI00ATBHBIX MPOOJeM, CTOSIIUX Tepes
YeJI0BEYECTBOM: DKOJOTHUECKUX, SHEPTEeTUUECKUX, ChIPHEBBIX, U POJb XUMHUHU B
PEIICHUH 3TUX TIPOOIIEM.

Bl)ll'[yCKHI/IK MOJIYYHUT BO3SMOKHOCTD HAYIYUTHCH:

uunrocmpupoesams HA npumepax CMmAaHoB6JIeHUe U 360J1I0YUIO OPZCZHL[’{@CKOZZ Xumuu
KaxK HayKu Ha pAas3ludHblX ucmopudecKux amanax ee paseumusl,

UCNONb3068AMb  MEmoObl HAY4YHO2CO NO3HAHUA Npu 6bINOJIHEHUU NPOEKmoe U
yll€6H0'UCCJZ€dOGClm€JZbCKMX 3a0ay4 no U3y4eHuro ceodcme, cnoco6os noyyerus u
PACnoO3HA6AHUA Op2AHUYECKUX 6EeUeCme,

00BACHAMb NPUPOOY U CNOCOOBI 0OPA30B8AHUS XUMUUECKOU C853U. KOBANEHMHOU
(NONAPHOU, HENnoNAPHOU), UOHHOU, MEemalludeckou, 8000POOHOU — C Yelblo
onpeoeneHUss XUMU4eCKOU aKMU8HOCMU 8eujecmas;

ycmaraeaueambvp ceHemu4eCcKyro C643b Me:)fcdy Kuaccamu opeanudecKux eeuecme
ons obocHosanus I’lpuHI/‘lulfll/laJleOZZ BO3MOIHCHOCMU NOJIYYEHUS OpcAHUYECKUX
COeOUHEHUL 3A0AHH020 COCMABa U CMmMpoOeru,

YCMAaHasIu8ams 83auUMOC8A3U Mexcoy Gakmamu u meopuel, NPUYUHOU U
creocmeuem npu ananuse npooaeMHbIX cumyayuii U 060CHOBAHUU NPUHUMACMBIX
peuleHull Ha OCHO8e XUMUYECKUX SHAHUU.



Y4deHuk Ha 02a30BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYUThCH:

UCNOIb306AMb MEmoObl HAY4YHO2CO NO3HAHUA NpU 6blNOJIHEHUU NPOEKnos U y'{€6H0'
UCCIe008aAMENbCKUX — 3a0a4  NO U3Y4eHUuro CGOI/IVCI’I’lG, cnocobog nonyyerus u
PACno3HA6AHUA 6euiecmse,

00BACHAMb NPUPOOY U CHOCOObI 00pPA306AHUSA XUMUYECKOU CBA3U: KOBANEHMHOU
(NONAPHOU, HenossAPHOU), UOHHOU, MEMALIUYECKOl, B000POOHOU — C UYelblo
onpeoeneHuss XUMU4eCKOU aKMUBHOCMU eujecmae;

ycmaxnaeniueanio ceHemu4ecKyro C643b Meafcdy Kiaccamu OpcarHU4YeCcKux u
HeopeaHU4YeCKUux seuiecme 07151 000CHOBAHUS B3AUMOCEA3U.

YCMAaHaBIU8ams 83auUMOCEA3U MexcOy hakmamu u meopuel, NPUYUHOU U C1e0CmEuUem
npu ananuze npooIeMHbIX CUMYayull U 000CHOBAHUU NPUHUMAEMbBIX PeUleHUll HA OCHO8e
XUMUYECKUX 3HAHUUL.

IIpeameTHble pe3yabTaThl (0a30BbI YPOBEHB):

1) chopMUPOBAHHOCTH MPEACTABICHUN O MECTEe XMMHHA B COBPEMEHHON Hay4YHOM
KapTUHE MHpA; MOHUMaHUE POJU XUMHUU B (GOPMUPOBAHUU Kpyrosopa u
(GYHKIIMOHAIHHOW TPAaMOTHOCTHU YeJIOBEKA JIJIsl PEIIeHUs MPAKTUYECKUX 3a7ay;

2) BHaJeHHE OCHOBOIIOJATalOIMIUMUA XHMHYCCKUMH IOHATHAMH, TCOPHUAMH,
3aKOHAMU W 3aKOHOMEPHOCTSMH; YBEPEHHOE TMOJIb30BaHWE XUMHYECKOM
TEPMHUHOJIOTUEN U CUMBOJIUKOW;

3) BiaJicHWEe OCHOBHBIMH METOJaMH HAyYHOTO ITO3HAHUS, HCIOJIb3YEMBIMH B
XUMUU: HAOIIOJIeHWe, ONUCaHWe, W3MEpPeHHe, OJKCICPUMEHT; YMCHHE
0o0pabaTpiBaTh, OOBSICHATH pE3yJbTaThl TMPOBEJACHHBIX OIBITOB M JeNaTh
BBIBOJIbI; TOTOBHOCTH U CIIOCOOHOCTh METOJbI TO3HAHWUS TIPU PEIICHUU
MPAKTUYECKUX 3a/aY;

4) chopMHPOBAHHOCTh YMCHHUS JaBaTh KOJMYCCTBCHHBIC OIICHKH M IPOBOIUTH
pacyeThl M0 XUMHYECKUM (PopMyJiaM U YPaBHEHUSIM;

5) BJIAACHUC mpaBruJIaMHU TCXHHUKHU 0e30IMacHOCTH Ipu HUCITOJIB30BaHHUN
XUMHYCCKHUX BCIICCTB,

6) C(bOpMHpOBaHHOCTB YMCHUA KJ'IaCCI/I(I)I/IIII/IPOBaTB OpPraHNYCCKHUC BCHICCTBA U
PCAKIHU 110 PA3HBIM IIPU3HAKAM;

7) chOpMHUPOBAHHOCTh YMCHHS OIMCBHIBATH W Pa3iIndaTh H3YYECHHBIC KIIACCHI
OPraHUYECKUX BEIIECTB;

8) chopMHUPOBAaHHOCTH  yYMEHHS  JeJIaTh  BBIBOJBI,  YMO3aKIIOUCHUS W3
HaOMIOJICHUM, XUMHUYECKUX 3aKOHOMEPHOCTEH, NpPOrHO3UPOBATH CBOMCTBA
HEHU3YYEHHBIX BEIIECTB MO aHAJIOTUU C U3YUECHHBIMH;

9) chopMHPOBAaHHOCTHL YMEHHUS CTPYKTYpUPOBaTh W3YYCHHBIH Marepual |
XUMHUYECKYI0 HH(OpMALMIO, TOIYYaEMYIO U3 Pa3HbIX HCTOYHUKOB;



10)  chopmMHpPOBAaHHOCTH COOCTBEHHOM MO3UITMH 10 OTHOIMICHUIO K XUMHYECKOM
UH(POPMAITUH, TTOTYIaeMOHN M3 Pa3HBIX HCTOYHUKOB;

11)  chopMHPOBAHHOCTH YMEHHUS aHAIM3UPOBATH W OIICHWUBATH IOCIICICTBHSI
MPOU3BOJICTBEHHON M OBITOBOM JEATENBbHOCTU, CBSI3aHHOW C MepepaboTKOU
OpraHUYECKUX BEIIECTB;

12) OBJIaACHHC OCHOBaMH HAay49HOI'O MBIIIJICHUA, TEXHOJIOTUEH
HCCJ’ICI[OB&TGJ'IBCKOIZ )41 HpOGKTHOﬁ ACATCIIbHOCTHU

13)  chopMHpPOBAaHHOCTH  YMEHHS  MPOBOAUTH  SKCIIEPUMEHTHI  Pa3HOM
JTUJAKTUYECKOM HAIpPaBICHHOCTH;

14)  copmMHpOBaHHOCTP YMEHHSI  OKa3blBaTb MEPBYI0  IOMOIIb  IPH
OTpaBJICHUSX, OXKOTax M JAPYTruX TpaBMax, CBSI3aHHBIX C BELIECTBAMH H
71a00paTOPHBIM 000PYAOBaHUEM.

MeTanpeaMeTHbIe pe3yJbTATHI:

1) chopMupoBaHHOCTH YMEHHSI CTaBUTh IEIM W HOBBIE 3aJayu B yuyeOe W
MO3HABATEIbHOU ACATEIbHOCTH;

2) OBIAJICHUC TPUEMAMU CAMOCTOSITEIBHOTO TUIAHUPOBAHHS IMyTEH JOCTHKCHUS
LEeNIH, YMEHUs BbIOUPATh 3(PQPEKTUBHBIE CIMOCOOBI pelIeHUs YYEeOHBIX U
MO3HABATENbHBIX 33/1a4;

3) copMHPOBAHHOCTH YMECHHS COOTHOCHTH CBOM JICHUCTBUS C IUIAHUPYEMBIMHU
pe3yibTaTamu;

4) chopMHPOBAHHOCTb YMEHHSI OCYIIECTBIATH KOHTPOJIb B MPOIECCE TOCTHKCHUS
pe3ynbTara, KOppeKTUPOBATh CBOM JEUCTBUSI;

5) copMUPOBaHHOCTh YMEHHMS OIICHUBATH MPABHIIBHOCTH BBIMOJHCHUS YUCOHBIX
3aJ1a4 ¥ COOTBETCTBYIOIIME BO3MOKHOCTH UX PELICHUS,

6) chOpMHUPOBAHHOCTh YMCHHS aHAIM3UPOBATh, KIACCHU(PHUIIMPOBATH, 0000MIATh,
BEIOMpAaTh OCHOBaHUS W  KPUTEPUH I yCTAHOBICHUS TMPUIUHHO-
CIICJICTBCHHBIX CBS3EH;

7) C(bOpMI/IpOBaHHOCTB YMCHUA HpI/IO6pCTaTB N IIPUMCHATH HOBBIC 3HAHUWA

8) chopMHUPOBaHHOCTh YMEHHS CO3/aBaTh MPOCTEUIINE MOJCIH, HCIOJIb30BaTh
CXEMBI, TaOJIUIIBI, CHMBOJIBI JJIsI pEIICHUs] YUeOHBIX U MIO3HABATEIBHBIX 337144,

9) OBJIAJICHUC HAa BHICOKOM YPOBHC CMBICIIOBBIM UYTCHHCM HAYYHbBIX TCKCTOB.

10)  cdopmupoBaHHOCT,  yMeHHsS 3(G(GEKTUBHO  OpPraHU30BaTh  ydeOHOE
COTPYJHHYECTBO U COBMECTHYIO JIESTEIbHOCTh, padOTaTh MHAMBHUAYyaJIbHO C
y4eTOM OOIIUX HHTEPECOB;

11)  chopMHPOBAHHOCTH YMEHHS OCO3HAHHO HCIOJIb30BaTh PEYCBBIC CPEICTBA
B COOTBETCTBUHU C 3a7]a9aM¥ KOMMYHHKAIINH;

12) BBICOKHH YPOBEHb KOMIIETCHTHOCTH B 00nactu ucnonb3oBanus UKT;

13)  chopMHPOBAHHOCTH IKOJIOTUYCCKOTO MBIIILICHUS;



14)  chopMHpPOBAaHHOCTH YMEHUS IIPUMEHSTh B MIO3HABATEIbHOU,
KOMMYHHUKAaTUBHOW W COLIMAJIbHOW MPAKTUKE 3HAHUSA, IIOJYyYEHHBIC IpH
W3YUYEHHUH NPEIMETA.

Byayr cpopmupoBaHbl
JInyHOCTHBIE pe3ybTAThI:

1) chopMHUPOBAHHOCTH  TOJOXKHUTEIBHOTO  OTHOIICHUS K  XUMHH,  4YTO
o0ycaBiIMBaeT MOTUBAIUIO K YU4EOHOMU JesTEILHOCTH B BBIOpaHHOM cepe;

2) c(OpMHPOBAHHOCTh YMEHHS pelIaTh MPOOIEMbl MOUCKOBOIO M TBOPYECKOTO
XapaKkTepa;

3) chopMUPOBAHHOCTH yMEHHUS IPOBOJUTH CaMOaHAIW3 M  OCYIICCTBIIATH
CaMOKOHTPOJIb U CAMOOIIEHKY Ha OCHOBE KPUTEPHUEB YCIEIIHOCTH;

4) chopMHpPOBAHHOCTH  TOTOBHOCTH  CJIE€IOBaTh  HOpMaMm  MPHPOJIO |
3I0pPOBLECOEPETAIOILETrO TOBENCHNUS;

5) copMHPOBAaHHOCTh TPOYHBIX HABBHIKOB, HAIMPABICHHBIX HA CaMOpPA3BHTHE
gyepe3 caMoo0pa30BaHUE;

6) copMHPOBAHHOCTh HABBIKOB TIPOSIBICHUS IMO3HABATCIBHOW HWHUIIMATHBBI B
y4eOHOM COTPYJAHHYECTBE.

2. COAEPKAHUE YYEBHOI'O IPEJIMETA

Pa3nea 1. TeopeTuueckue OCHOBbI XUMHH

Baxuneiline XUMHUECKHME MOHATUS U 3aKOHbl. XUMHUYECKUN 3JIEMEHT. ATOMHBIM HOMeEp.
Maccooe uncno. Hyknuasl. Pagunonyknuasl. M130Tonsl.

3aKOH COXpaHEHUS MacChl BEIIECTB. 3aKOH COXpaHEHHs U MpeBpaieHus sHepruu. Jledext
MAaccCHI.

[Tepuoauueckuii 3akoH. DnekTpoHHas koHpuryparus. ['paduueckas snekrpoHHas dhopmya.
PacnipenienicHrie 37E€KTPOHOB B aTOMax »3JEMEHTOB MallbIX M OOJBIIMX TMEepHOAoB, S-, p-, d-, f-
snemeHThl. JlanTaHounapl. AKTHHOUABL. VCKyCCTBEHHO TOJIyYEHHBIE 3JIEMEHTHL. BalleHTHOCTb.
BanenTHbie BO3MOKXHOCTH aTOMOB. BoopogHbIe coeIMHEHNUS.

Crpoenue BemiecTBa. MonHas cBsi3b. KoBaneHTHas (monsipHass W HEMOJSIPHAs) CBS3b.
OnektponHas Gopmyna. MeTtammnueckas cBs3b. BogopoiHas cBs3b.

['uOpunn3anus aTOMHBIX OpOUTANIEH.

Kpucrannsl: aToMHBIE, MOJIEKYJISIPHBIE, HOHHBIE, METAJUIMYECKHUE. DJIEMEHTapHAas STYEhKa.

[Momumopduszm. Tlomumopdusie wmomudukanuu. Ammorpornwus. HWM3omepus. ['omomorus.
XUMHYECKHN CUHTE3.

Xumnueckue peakuu. OKUCIUTETbHO-BOCCTAHOBUTENIbHBIEC peakiuu. Peakiuu pa3inoxenus,
COCTMHEHMS, 3aMeIeHNsI, 0OMEeHa. DK30TepMUUYECKHE B SHI0TepMHUUECcKue peakiuu. O0patumbie 1
HeoOpaTtumble peakiuu. TernoBoit a3 dexT peakiuu. 3akon ['ecca. Tepmoxumudecke ypaBHEHHUS.
Tennora o6pazoBanus. Temnora cropanus.

CKOpOCTh XMMUYECKOH peakuu. AKTUBUPOBAHHBIA KOMILIEKC. 3aKOH JEHCTBYIOLIUX Macc.
Kunernueckoe ypaBHEHHE peaKIIvy.

Xumnueckoe pasHosecue. [Ipunnun Jle [larense.

PactBopsl. /lucnepchbie cucteMbl. PacTBopsbl. ['pyboaucnepcHbie cucTeMBI (CYCIIEH3UN U
amynbcun). Kommonansie pactBops (3011). A3p0o307u.

Crioco0ObI BEIpaXKEHHS KOHIIEHTPAIIUH pacTBOPOB. MoJisipHasi KOHIIEHTpaIus (MOJISIPHOCTB ).



DIIEKTPOJIUTHI. DJIEKTPONIUTHYECKas Aucconuanus. Crenenp quccounanuu. Koncranrta
nucconuanuu. BomopoaHslil mokasarens. Peakiiuu HOHHOTO OOMeHa.

I'maponus opraHuyecKrx BemecTB. [ MapoIn3 cosei.

DNeKTpoXUMHUUECKHe peakiuu. ['anbBaHMueCKnid 21eMeHT. DnekTpoabl. Anoa. Karon.

AKKyMyJSITOp. TOMIMBHBINA 3JIEMEHT. DJIEKTPOXUMHUS.

Psin crangapTHBIX 3JIEKTPOAHBIX TOTeHIMaNOB. CTanaapTHble ycaoBusi. CTaHIapTHBIM

BOJOPOIHBINA 3JIEKTPOI.

Koppo3sust metamioB. XuMuueckasi ¥ JIEKTPOXUMHUYECKAs KOPPO3USL.
DIIEKTPOIN3. DIEKTPOJIN3 BOAHBIX PACTBOPOB. DJIEKTPOJIA3 PACILIIABOB.

Paznen 2. Heopranuueckasi XuMust

Metainel. CriocoObI TTOJTy4eHUsT MeTaIIOB. Jlerkue u Tskénbie MeTamibl. JIerkoraBkue u

TYTrOIUIaBKUE METaJIbl. MeTamndeckue 35ieMeHThl A- u b-rpynn. Meap. [lunk. Tutan. Xpowm.

Kenezo. Hukens. [Inatuna. Crinasel. Jlerupyromme no6aBku. Y€pHeie metauibl. L{BeTHBIE METAILIBI.

UyryH. Crainb. JlerupoBaHHbIE CTaJIH.

OKcubl U THIPOKCU/IBI METAJLIIOB.
Hewmeramnsr. [Ipocteie BemecTBa — HemeTaiuibl. Yrineposa. Kpemuauit. Azot. @ochop. Kuciaopoa.

Cepa. @Top. Xinop.

Kucnorueie okcuasl. Kucnopoaconepxaniue kuciaotsl. CepHast KMUCIIOTa. A30THask KMCIIOTA.

Bonopoansie coequHeHNs HEMETAJUIOB.

['eneTnyeckas CBSI3b HEOPraHWUYECKUX U OPraHUYECKUX BEUIECTB.
XuMHSA U )KU3Hb
XuUMHUYECcKasi IPOMBIIUIEHHOCTh. XUMHUYECKasi TEXHOJIOTUS.
XUMUYECKOT0 3arps3HEHUSL.
JdemoncTpanuu.
e Mojenu HOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX U METANIMYECKUX KPUCTATUIMUECKUX PEIIETOK.

Mopenu MOJEKy1 H30MEPOB U TOMOJIOTOB

PaznuuHble TUIIBI XUMUYECKUX PEAKLIM, BUIEOOMIBITHI IO OPraHUYECKOU XUMUMU.

OO0pa3ipl METaIOB U UX COSIMHEHUH, CIIJIaBOB.

B3aumopeiicTBre METaIoOB ¢ KUCIOPOI0OM, KUCIOTaMH, BOJIOH.

JlokazaTenbcTBO aM(pOTEPHOCTH ATFOMHHHUS U €T0 THIPOKCHIA.

B3aumoneiictBue Menu u kene3a C KHUCIOPOJOM; B3aUMOJCHCTBHE MEIUW U Kejle3a ¢

KHCJIOTaMU (CepHasi, COJIsTHas).

[Tonyuenune ruapokcuoB meau (I111) u xpoma (1), okcuma meau.

B3aumoneiicTBre OKCHIOB U THAPOKCHIOB METAIOB C KHCIIOTaMHU.

JlokazaTtenbcTBO amdorepHocTH coequHeHuni xpoma(1l)

OO0pa3ipl HeMeTaJIoB.

Monenu KpUCTaNIMISCKUX PEMIETOK aiMasa u rpadura.

[Tonyuenne aMMmHaka U XJIOPOBOJIOPOJA, PACTBOPEHUE UX B BOJE, JI0KA3aTEILCTBO KUCIOTHO-

OCHOBHBIX CBOMCTB 3THX BEILIECTB.

e (xuranue yrias M cepbl B KHUCIOPOJE, OINPEACIICHHME XWMHUYECKHX CBOWCTB MPOJYKTOB
cropaHus. BsaumopnelcTBue ¢ MEAb0  KOHUEHTPUPOBAHHOW  CEpPHOM  KHUCJOTHI,
KOHIIEHTPUPOBAHHOM U pa30aBICHHON a30THON KUCIIOTHI.

e  OOpa3sirsl CpeicTB OBITOBOM XUMHH, MHCTPYKIIUU TIO UX IPUMEHEHHIO.

JlaGopaTopHblie ONbITHI.

N3yyenue BnusiHUS pa3InyHbIX PAKTOPOB HA CKOPOCTh XUMUYECKUX peaKLuit
Omnpenenenne peakliuu cpesibl yHUBEPCATbHBIM HHIUKATOPOM.

3. Tumpomms coneii.

N

IIpakTnyeckne padoThl

[IpuroroBnenue pacTBOPOB C 3aJaHHON MOJISIPHOW KOHLUEHTPALIUEN.
Pemenue skcnepuMeHTaIbHBIX 33724 10 TeMe «MeTaiby

3. Pemenue skciepUMEHTANBHBIX  3a/1a4 Mo TeMe «HemeTtammbny

N =



3. TemaTnuyeckoe NJIAHNPOBaAHME Y4eOHOI0 MPeIMETAa XUMHUSA

Ne |JlaTa Tema ypoka Koua-
o\ BO 4Ya-
COB
IToBTOPpEHME OCHOBHBIX BONPOCcOB Kypca 10 kiacca 1
1 01.09 [ToBTOpenue. Kiaccel opraHn4eckux CoeuHEeHUMN 1
Paznen 1. Teoperuueckne 0CHOBbI XUMHUH 19
1.1. Baoxcneiimue xumuueckue noHamus u 3axkouslt (4 u)
2 08.09 Xumnueckuit anement. Hyxkmuasl. 3oTonsl. 3aKoHbI 1
COXpaHEHUS MACChl M SHEPTHH B XUMUH.
3 15.09 [Tepnognueckuii 3akoH. PacnpenesieHre 3JIEKTPOHOB B 1
aTOMax AJIEMEHTOB MAJIbIX U OOJIBIIIUX MEPUOOB.
4 22.09 ITonoxeHne B MEpUOIUIECKON CUCTEME BOJIOPO/a,
JAHTAaHOWJIOB, aKTUHOUIOB ¥l HICKYCCTBEHHO MOJTYyYEHHBIX
DJIIEMEHTOB.
5 29.09 BajieHTHOCTh M BaJieHTHBIE BO3MOKHOCTH aTOMOB
1.2 Cmpoenue geuiecmea (3u)
6 06.10 OcHOBHBIC BHIIBI XUMUYECKOW cBsA3u. oHHAS 1 1
KOBaJICHTHAs CBsI3b. MeTandeckas cBsa3b. BomopoaHas
CBSI3b.
7 13.10 [IpocTpaHCTBEHHOE CTPOCHHUE MOJICKY!I. 1
8 20.10 Crpoenue kpuctaiiioB. Kpucrainuyeckue pemeTku. 1
[TpyuarHBEI MHOTOOOpA3Hs BEIICCTB.
1.3 Xumuueckue peaxkyuu (3 u)
9 27.10 Knaccudukanus XuMu4ecKux peaxiui. 1
10 |10.11 CxopocTh XUMHYECKUX peakiuii. Karanus.
11 1711 XHUMHUYECKOE PABHOBECUE U YCIIOBUS €r0 CMEIICHUS. 1
1.4  Pacmeopul (5 u)
12 |24.11 JlucriepcHbIE CUCTEMBL. 1
13 |01.12 CrocoObl  BeIpaXEHUS KOHIIEHTPAIIUU PaCTBOPOB. 1




14 108.12 Ilpaxmuueckas paboma 1 «IIpurotoBiieHrE pacCTBOPOB C
3aJaHHOM MOJISIPHOW KOHIIEHTPALUEN».

15 |[15.12 DIIEKTpOIUTHYECKas! AUcconnanua. BogopoaHblii
nokasatenb. Peakinu nOHHOTO 0OMeHa.

16 |22.12 ['uaponu3 opraHnYecKuX U HEOPraHUYECKUX COEAUHEHUM.

1.5 Onexmpoxumuueckue peaxuyuu (4 u)

17 |12.01 XUMUYECKHE UICTOYHUKU TOKa. P cTaHmapTHRIX
DJICKTPOJTHBIX TTOTECHIINAJIOB.

18 |19.01 Koppo3us meTamioB u e€ npeaynpexacHue.

19 |26.01 DIEeKTPOIu3.

20 (02.02 Kontpoabnast padora 1 no teme «TeopeTnueckue 0CHOBBI
XAMHD)

Paznen 2. Heopranuueckasi XuMust
1.1. Metaniasbl (6 4)

21 109.02 OO6m1as xapakTepUCTUKA U CIIOCOOBI MOTYUYESHHS METaJIJIOB.

22 116.02 O0630p MeTaUTMYECKUX JIEMEHTOB A- 1 b-rpymm.

23 |02.03 Mens. unk. Tutan. Xpowm. XKene3o, HUKENb, MIATHHA.

24 109.03 CriaBbl METAJUIOB.

25 (16.03 OKcuabl U TUAPOKCUIBI METAILIIOB.

26 (23.03 Ilpakmuuecxas paboma 2 «PemeHne 3KCIepUMEHTATBHBIX
3a7a4 1o TeMe «MeTtauibhy.

1.2. Hemertanasl (5 4)

27 106.04 00630p HemeTamioB. CBOMCTBA M MPUMEHEHUE BAXKHEHTIIIX
HEMETaJIOB.

28 |13.04 OO6m1as xapakTepruCcTUKa OKCHUJIOB HEMETAJIOB U
KHCIIOPOICOoIepKaIuX KUcioT. OKUCTUTEIbHBIE CBOMCTBA
CEPHOM M a30THOU KUCIIOT. BogopoaHbie coefuHEHUs
HEMETaJIOB.

29 |20.04 ['eHeTnyeckas CBsSI3b HEOPraHUYECKUX U OPraHUYECKHUX
BEIIECTB.

30 |[27.04 Ilpakxmuueckas paboma 3 «PelieHne 3KCIepUMEHTATbHBIX
3a7a4 1o reMe «Hemerauib.

31 ]04.05 Kountpoabnasi padora 2 no reme «Heoprannueckas

XUMUS).




Pasznen 3. Xumus u :Ku3HL

32 [11.05 XUMHSI B IPOMBIIIJICHHOCTH. [[pUHIUIIBI XUMUYECKOTO
npoun3BoJicTBa. [Ipon3BOICTBO YyryHa v CTaju.

33 |18.05 Xumusi B OBITY.

34 (25.05 XuMuYecKasi IPOMBIIIJIEHHOCTh U OKPYXaIoIlasi cpeaa.

COI'NTACOBAHO:
3amecTuTelts AUupexTopa 1o YP

«

Kamvbixosa 3.A.
2022 rona




