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IHHOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma onpenenser coaepKaHue XuMUYeCKOM MOArOTOBKY YUalUXCs
COCTaBJICHA Ha OCHOBE MPpUMEpHOH U ¥ st yueOnuka [.E.Pyn3utuca, ®.I'.denpamana. 11
kiaccel M.: IIpocBemienue», 2018 r.

VYyebOnblii mpeamet uzyyaercs B 11 kinacce, paccuntan Ha 34 yaca (14 B Heento). bazoBeim
y4eOHBIM IMOCOOHEM JIJIs1 M3YUSHHMsI TIpeIMeTa sABisgeTcs yueOHuk 11 kimacca s
ob1eo6pazoBarenbHbIX yupexaenuit Pymsurtuc I'. E., ®enpaman @. I'. «Xumus. 11 knace.»
- M.: IIpocsenienue, 2016r;

PaGouast mporpamMmma obecrieunBaeT TOCTIKEHHE TNIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS
OCHOBHOM 00pa30BaTeIbHON MPOTpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHusl.

TemaTuyeckoe MIaHUPOBAHUE COCTABJICHO B COOTBETCTBUU C 0A30BBIM Y4eOHUKOM 1 1
KJj1acca. ABTOpcKasi mporpamMma yrjioTHeHa Ha 1 vac.

JlaHHbIe U3MEHEHUsI aBTOPCKOM MPOTpaMMBbI ObLITH OCYIIIECTBJICHBI B COOTBETCTBUU C
y4eOHBIM TUTAHOM IITKOJIBI, B KOTOPOM Ha M3y4eHUH XUMuH B 11 kiacce Beiaensercs 1 gac B
Henento (34 4. B y4. ron).

Kypc «Xumus» umeer KOMIUIEKCHBIN XapaKkTep, BKI0YAeT OCHOBBI OOIIEH, HEOPTaHUYECKOM
xuMud. ['maBHOM uaeelt sBisieTcs co3nanre 6a30BOro KOMIJIEKCA OMOPHBIX 3HAHUMN 10
XUMUH, BRIPAXKEHHBIX B (DOpME, COOTBETCTBYIOIIEH BO3PACTY YUAITUXCS.

Benymias posib B packpbITUH cojiepkaHus Kypca xuMuu 11 kitacca mpuHaAJIeKUT
AJIIEKTPOHHOMN TEOPUH, IEPUOJUIECKOMY 3aKOHY U CUCTEME XUMUYECKUX IJIEMEHTOB KaK
HanOoJiee OOIMM Hay9IHBIM OCHOBaM XHMHH. B TaHHOM Kypce CUCTEMaTU3UPYIOTCH,
0000111aI0TCs ¥ YTIyOJISIIOTCS 3HAHUS O PaHEe U3YUYCHHBIX TEOPUAX U 3aKOHAX XUMHUYECKOU
HayK{, XUMHYECKUX MpoIeccax u mpomu3BoAcTBax. ComepkaHUe 3THX Pa3IeiOB XUMUN
PaCKpBIBAETCS BO B3aMMOCBSI3H OPTaHUYECKUX U HEOPTAaHMYECKUX BEIICCTB.

JlanHast mporpamMma mnpeaycMaTpuBaeT GOPMUPOBAHUE Y YUAIIUXCS 001IEyYEOHBIX YMEHUIMA
Y HABBIKOB, YHUBEPCAIbHBIX CIIOCOOOB JIEATEILHOCTH U KITFOUEBBIX KOMITETEHIIUN.

JIaHHBIN KypC HaIlpaBJICH HA:
e OCBOCHHME 3HAHUM O XUMHUYECKOM COCTABIIAIONIEN €CTECTBEHHO-HAYYHOU KapTUHBI
MHpA;
o OBJIAJICHUE YMEHUSMU IPUMEHSATDH MOJyUYEHHBIE 3HAHUS JIsl OObSCHEHUS

Pa3HOOOpA3HBIX SBJICHUIN OKPYKAIOMIET0 MUPA;

e Ppa3BUTHE MO3HABATEIBHBIX UHTEPECOB U MHTEIUICKTYaIbHBIX CIIOCOOHOCTEH B
MPOIIECCe CAMOCTOSTEILHOIO MPUOOPETEHUS XUMUUECKUX 3HAHUHN C UCTIOIh30BaHUEM
Pa3JIMYHBIX UCTOYHUKOB UH(POPMAITUH;

e BOCIHTaHHE YOCKICHHOCTH B IO3UTUBHOMN POJIM XUMHH B )KM3HU COBPEMEHHOTO
00111eCTBa;

o TPUMEHEHHE MOITYUYECHHBIX 3HAHUM U YMEHUH 1151 0€30M1aCHOT0 UCIIOJIb30BAHUS
BELIECTB U MAaTEPUAJIOB B OBITY U HA IPOU3BOJICTBE, JJIsl IPEIYIPEKICHUS ABICHUM,
HAHOCSIINX BpEJ 3I0POBBIO YEIIOBEKA U OKPYKAOLIEN CpELE.



AKTyaJnbHOCTb UCMOJIb30BaHUs aBTOpckoi nporpammsl [.E.Pyn3utuca, @.I".denpamana.
3aKJIFOYAETCS B TOM, YTO B pAMKAaxX U3YUYEHHUSI XUMHUHU €CTh BO3MOKHOCTb CO3/1aTh YCIOBUS
1U1st OPMHUPOBAHUS KITFOUEBBIX KoMIeTeHIIH. [Iporpamma obecneurBaeT COBpEeMEHHOE
KauyecTBO 00pa30BaHUs 110 XMMHUHU Ha OCHOBE YCBOCHHS 0053aTEIHbHOTO MUHUMYMa

coziep kaHusi 00pa30BaTEILHON MPOTPAMMEBI CpeTHero (ITOJTHOTO) 001Iero 00pa3oBaHMs.

Ilnanupyemble pe3yJbTAThl H3YUEHUSI YUY€OHOI0 npeaMeTa « XUMHSI»:

B pesynbTaTe n3ydenus yaeOHOTO npeameTa « XUMHUs Ha YPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHuUs:

BbinycKHUK HAy4YHuTCS:

pacKpbIBaTh Ha MPUMEPAX POJIb XUMHUH B POPMUPOBAHUU COBPEMEHHOW HAyYHOU
KapTUHBI MUPA U B MIPAKTUYECKON ACATEIBHOCTU YEJIOBEKA;

JEMOHCTPUPOBATH HA MTPUMEPAX B3aUMOCBS3b MEXKIY XUMUEU U IPYTUMHU
€CTECTBECHHBIMU HAYKaMU;

pacKpbIBaTh HA IPUMEPAX MOJIOKEHUSI TEOPUHU XUMHUYECKOTO CTPOEHUS
A.M. bytneposa;

noHUMaTh ¢uzndeckuii cmbici [lepuoanueckoro 3akona JI.M. MenaeneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCUMOCTh CBOMCTB XMMHYECKHX DJIEMEHTOB M 00pa30BaHHBIX
VMIMU BEIIECTB OT 3JICKTPOHHOT'O CTPOEHUS aTOMOB;

OOBSICHATH MPUYMHBI MHOTOO0Opa3us BEIIECTB HA OCHOBE OOIIUX MPEACTaBICHUM 00
UX COCTaBE U CTPOCHUU;

IIPUMEHSATh IPABUJIA CUCTEMATHUECKOW MEXIYHAPOAHON HOMEHKIIATYPhI KaK
CpelCTBa pa3InyeHUs U UACHTU(UKAIIMK BEIIECTB MO UX COCTABY U CTPOCHUIO;

COCTAaBJISITh MOJIEKYJISIPHBIE U CTPYKTYPHBIE (POPMYJIBI OPraHUYECKUX BEIIECTB KaKk
HOCHUTEJEeW HH(POPMALIMU O CTPOCHHUH BEIIECTBA, €r0 CBOMCTBAX U MPUHAIEKHOCTH K
ONPENIEIICHHOMY KJIACCY COECINHEHUM;

XapaKTEepU30BaTh OPraHMYECKUE BEIIECTBA MO COCTABY, CTPOCHHUIO M CBOMCTBAM,
yCTaHABJIMBATh MMPUYNHHO-CJICJCTBCHHBIC CBS3H MEXy IAHHBIMH XapaKTePUCTUKAMU
BCIIIECTBA,

MPUBOANUTH MPUMEPHI XUMUYECKHUX PEAKIUN, PACKPBIBAIOIINX XapaAKTEPHbIE CBONCTBA
TUIIMYHBIX TIPEICTaBUTENIEH KJIACCOB OPraHUYECKUX BEIIECTB C LIEJIbI0 X
UACHTUPUKALMKI U 00bsICHEHUSI 00JIaCTH IPUMEHEHUS;

IIPOTHO3UPOBATh BO3MOKHOCTH IMPOTCKAHUS XUMUYCCKUX PEAKIIUi Ha OCHOBE 3HAHUK
0 THITaX XMMHYECKOM CBSI3M B MOJICKYJIaX PEarcHTOB U UX PCAKIIMOHHOMN
CITOCOOHOCTH;

HCII0JBb30BAaTh 3HAHHA O COCTABC, CTPOCHUN U XUMHUYCCKHUX CBOMCTBAX BEIICCTB JJIA
0e30MmacHOro IMPUMCHCHUS B HpaKTI/IIICCKOﬁ ACATCIIBHOCTH,

MIPUBONUTH MPUMEPHI MPAKTHUECKOTO MCIIOIB30BaHMSI MPOAYKTOB MepepaboTKu HEPTH
Y MIPUPOJIHOTO T'a3a, BEICOKOMOJIEKYISIPHBIX COEIMHEHU (MOJIMATUIICHA,
CUHTETHYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);



IMIPOBOJUTE OIIBITHI IO PACIIO3HABAHWIO OPraHMYCCKUX BCIICCTB: INIMLICPHUHA, YKCYCHOﬁ
KHCJIOTBI, HCIIPEACIIbHBIX JKUPOB, I''TFOKO3bI, Kpaxmalla, OCJIKOB — B COCTaBe IMHUIICBBIX
IMPOAYKTOB 1 KOCMETHUUCCKUX CPCICTB,

BJIAJICTh MPABUIIAMH U IpUEMaMH 0€30MacHON PadOThI ¢ XHMUYECKUMU BEIIECTBAMH U
71a00paTOPHBIM 000PYI0BaHUEM;

YCTAaHABJINBATh 3dBUCHUMOCTDb CKOPOCTHU XUMMYECKOU pC€akuun U CMCUICHUA
XUMHYCCKOT'O PaBHOBCCHU OT PA3JIMYHBIX (I)aKTO]:’)OB C OCJIBIO OIIPCACIICHUA
OIITUMAJIBHBIX yCJ'IOBI/Iﬁ IMPOTCKAHUA XUMHUYCCKHX ITPOLICCCOB,

MPUBOANUTH PUMEPHI TUAPOIN3a COJIEH B TOBCETHEBHOM KU3HU YEJIOBEKA;

MMPUBOAUTH IMIPHUMCPBI OKUCIINTCIIbBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ B IpUpoac,
IMPOU3BOACTBCHHBIX ITPOICCCAX U KU3HCACATCIbHOCTH OPIraHU3MOB;

IMPUBOAUTDb IPUMCPBI XUMHYCCKUX peaKHHﬁ, PaCKpbIBArOIINX O6HII/I€ XUMHUYCCKHUC
CBOMCTBaA IIPOCTBIX BCHICCTB — MCTAJIJIOB 1 HCMCTAJIJIOB,

MIPOBOAUTH PacCUYEThl HA HAXOXKICHUE MOJIEKYIISIpHOM (hOPMYJIbI YTIIEBOI0PO/IA 110
MPOAYKTaM CTOPaHHUs U IO €r0 OTHOCUTEILHOM MIIOTHOCTH M MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJISIIINX B €r0 COCTAB,;

BJIAACTH IIpaBUIaMHU 0e30macHoOTo O6paIH€HI/ISI C CIKUMH, TOPIOYHMMH U TOKCUYHBIMHA
BCIICCTBaAMH, CPCACTBAMU OBITOBOM XUMHH,

OCYILIECTBIIATH MOMCK XUMUYECKON HH(POPMAITUH 110 HA3BAaHUIM, HICHTU(]DUKATOpaM,
CTPYKTYpPHBIM (hOpMyJiaM BEIIECTB;

KPUTHYCCKU OIICHUBATh U HHTEPIPETUPOBATH XMMHYCCKYIO HH(GOPMAIIHIO,
CoJIepKallyocs B COOOIICHHUSIX CPEACTB MaCCOBOM MH(POpMAIIUHU, pecypcax
WHTepHeTa, HAYYHO-TIONMYJIIPHBIX CTAThSIX C TOUKH 3PCHHS €CTCCTBCHHO-HAYYHOM
KOPPEKTHOCTH B IIEJISAX BBISBJICHUS OIMMOOYHBIX CYXICHUN B POPMUPOBAHUS
COOCTBEHHOM MO3HINH;

MPEICTaBIATh MMyTH PEHICHUS MI00ATBHBIX MPOOJIEM, CTOSIINX TIepe]] YeJI0BEUECTBOM:
HKOJIOTHYECKUX, SHEPTETUIECKHX, CHIPHEBBIX, U POJIb XUMHUHU B PEIICHUH ITHUX
npo0Jsem.

BblﬂyCKHI/IK MOJIYYUT BOSMOKHOCTb HAYYUTBHCH:

uainrocmpupoeams Ha npumepax CnMAaHo6/eHue U 360J110HUUI0 OPZGHMlleCKOTJ XUMUU KAK
HAYKU HA PA3IUYHBIX UCMOPUUYECKUX omanax ee pa3eumust,

UCNOJIb3068ANMb MEMOObl HAY4YHO2O NO3HAHUA NPU 6bINOJIHEHUU NPOEKMO6 U yqe6H0-
UCC1e008amebCKux 3a0ay no U3y4eHuro CBOﬁCI’I’l@, cnocobos noJjiyyerus u
PACNO3HABAHUA Op2AHUYECKUX 6euiecme,

00BACHAMb NPUPOOY U CNOCOOBL 0OPAZ0BAHUSL XUMUYECKOLL C853U. KOBAICHMHOU
(nonsApHOI, HENOAAPHOILL), UOHHOU, MEMALIUYECKOLL, B000POOHOU — C YElbI0
onpeoeneHuss XUMUYeCKou aKMueHOCmuU 8euecms;



e yCmaraeaueambv ceHemu4decKyro C6413b Meofcdy Knaccamu opeaHudeckux eeugecme 0N
obocrosanus npqu/ﬂll’luaﬂbHOﬁ 6O03MOINCHOCMU NOJIYYEeHUA OPpcAHUYEeCKUX coeouHeHull
3a0aHH020 COCMAasa u CMpOEerUs,

o YCMAHABIUBAMb B3AUMOCEA3U MeHCOY (hakmamu u meopuetl, NPUYUHOU U CLeOCeUeM
npu ananuze nPooIeMHbIX CUmMyayuti U 000CHOBAHUU NPUHUMAEMBIX PeUeHUl Ha
OCHO8€ XUMUYECKUX 3HAHULL.

Yuyenuk Ha 0a30BOM YPOBHE NOJYYHUT BO3MOKHOCTb HAYIUTDLCS .

UCNOIb308AMb MemOoObl HAY4YHO20 NO3HAHUA NPU 6bINOJIHEHUU NPOEKMO6 U y’-l€6H0'
UCCIe008ameNbCKux 3a0ay no U3ydeHuro C6OIZCI’I’18, cnocobos NOJIY4Y€eHUA U pacnosHacarnusl
eeujecme,

00BACHAMb NPUPOOY U CNOCOOBL 0OPA30BAHUS XUMUYECKOU C8A3U. KOBAJIEHMHOU (NOJIAPHOI,
HEeNoJIAPHOLL), UOHHOU, MEMANIUUECKOU, 6000POOHOU — C UebI0 ONPeOeleHUs. XUMUYECKOU
AKMUBHOCMU BeUeCme,

ycmanaesiaueams ceHenu4decKyr C6413b Me:)fcdy Kiraccamu opeaHuv4ecKux u HeopeaHu4eCcKux
eeujecme 07151 000CHOBAHUSL B3AUMOCES3U.

VCMAHABIUBAMb B3AUMOCEAZU MeAHCOY (hakmamu u meopuell, NPUYUHOU U CledCmauem npu
ananuze npooOIeMHbIX cumyayuil U 000CHOBAHUU NPUHUMAECMBIX PEULeHUNI HA OCHOBE
XUMUYECKUX 3HAHULL.

IIpeamMeTHbIe pe3yabTaThl (0230BbIH YPOBEHB):

1. chopmHpOBaHHOCTH MPEACTABICHUN O MECTE XUMUH B COBPEMEHHON HayqHOU
KapTUHE MUPA; TIOHUMAHUE POJIU XUMUU B OPMHUPOBAHUHN KPYro3opa u
(GyHKIIMOHATIBLHOM TPaMOTHOCTHU Y€JIOBEKA JIJI PELICHUs MPAKTUYECKUX 3aJ1ay;

2. BIaJICHUE OCHOBOIIOJIATAIOIIMMH XUMUUECKUMHU IMOHITUSIMH, TCOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE TT0JIb30BAHUE XUMUYECKOW TEPMUHOJIOTHUEN U
CHUMBOJIMKOM;

3. BIaJICHHE OCHOBHBIMH METO/JaMU HAyYHOTO TMO3HAHUS, UCTIOIh3yEMbIMU B XUMHUU:
Ha0II0IeHUE, ONTMCAaHUE, U3MEPEHUE, IKCIIEPUMEHT; yMEHUE 00padaThIBaTh,
OOBSACHSTH pe3yJIbTaThl MPOBEACHHBIX OMBITOB U JI€JIATh BHIBOJbI; TOTOBHOCTh U
CIIOCOOHOCTH METO/IbI MO3HAHUS TIPU PEUICHUH MPAKTUYECKUX 3aa4;

4. chopMHUPOBAHHOCTH YMEHHUS J1aBaTh KOJIMYECTBEHHBIE OIICHKU U TIPOBOJUTH PACUETHI
M0 XUMHUYECKUM (POPMYJIaM U YPaBHEHUSIM;

5. BiajJcHUE MPaBWJIAMHU TEXHUKHA 0€30MaCHOCTH MIPHU UCIIOIH30BAaHUU XUMUYECKUX
BCIIICCTB;

6. copmupoBaHHOCTH yMEHUS KIIaCCU(DHUIIMPOBATH OPTaHUYECKUE BEIIECTBA U PEAKIIUU
10 pa3HBIM MTPU3HAKAM;



7. C(I)OpMHpOBaHHOCTB YMCEHH: OIIMCBIBATE U PA3JIMYaThb U3YUYCHHLIC KJIaCChI
OpraHH4YCCKHUX BCIICCTB,

8. chopMUPOBAHHOCTH YMEHHS JCNIAaTh BEIBOABI, YMO3AKIIOUCHHS M3 HAOIOICHUH,
XUMHYECKUX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATH CBOMCTBA HEM3YUCHHBIX BEIICCTB I10
AQHAJIOTUU C U3yYCHHBIMU;

9. copMUpOBaHHOCTH YMEHUS CTPYKTYPUPOBATh U3YUCHHBIA MaTepUal U XUMUYECKYIO
uH(GOpMAIIUIO, TTOJTYYaeMYI0 U3 Pa3HbIX HCTOYHHUKOB,;

10.cchopmMupoBaHHOCTH COOCTBEHHOM MTO3UIIMH 110 OTHOIICHUIO K XUMUYECKON
nH(pOpMaIUH, TOTydaeMOl U3 Pa3HbIX HCTOYHUKOB;

11.cdopMUpPOBaHHOCTh YMEHHS AaHATU3UPOBATH U OLIEHUBAThH MOCIECACTBUS
IIPOU3BOJICTBEHHOM U OBITOBOM AESITEIBHOCTH, CBA3aHHOM C mepepadoTKOM
OpraHUYECKUX BEILIECTB;

12.0BnaieHre OCHOBAMHU HAYYHOTO MBIIIUICHUS, TEXHOJIOTHUEH UCCIE0BATEILCKON
MPOEKTHOM JEATEILHOCTH

13.copMHpOBAaHHOCTH YMEHUS IMPOBOIUTH SKCIIEPUMEHTHI Pa3HON JUJAKTHICCKOM
HAMNpPaBJICHHOCTH;

14.chopMUpOBaHHOCTH YMEHUS OKA3bIBATH MEPBYIO MTOMOIIIb IIPU OTPABIEHUSX, 05KOTaX
U IPYTUX TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAHUEM.

MeTaHpe)]MeTHble pe3yJabTaThI:

1. chopmMUpPOBAHHOCTH YMEHUS CTABUTH LIETU U HOBBIE 33/1a4 B yueOe u
[IO3HABATEJILHOM JIESTEIbHOCTH;

2. OBJAJICHHE MPUEMaMH CAMOCTOSITEILHOTO TNIAHUPOBAHUS ITyTEH TIOCTUKEHUS TIEIH,
yMeHUs BEIONPATh 3 (PEeKTUBHBIE CITOCOOBI pEIICHUs] y4eOHBIX U TTO3HABATEIbHBIX
3ajady;

3. copMHUPOBAaHHOCTH YMEHHUS COOTHOCUTH CBOU JACHCTBUS C TIIAHUPYEMBIMHU
pe3yJIbTaTamu;

4. chopMHUPOBAHHOCTH YMEHHUSI OCYIIECTBIISITH KOHTPOJIb B IPOIECCE JOCTUKEHUS
pe3yJibTaTa, KOPPEKTUPOBATh CBOM JCUCTBUS;

5. C(l)OpMPIpOBaHHOCTB YMCHHA OOCHUBATDH NPABUJIBHOCTH BBIITOJIHCHUA y‘le6HBIX 3aga4d u
COOTBCTCTBYIOIIHNEC BO3MOKXHOCTHU UX PCHICHHA,

6. chopmMupoBaHHOCTH yMEHUS aHATM3UPOBATH, KI1aCCU(PHUIIUPOBATH, 0000IIATS,
BBIOMPATh OCHOBAHUS M KPUTEPHH JIJIS1 YCTAHOBIICHUS IPUIMHHO-CIIEICTBEHHBIX
CBSI3CH;

7. chopMuUpPOBaHHOCTH YMEHUS TPUOOPETATh U MPUMEHSTh HOBbIE 3HAHMS,;

8. chopMuUPOBAHHOCTb YMEHHUSI CO3/[aBaTh MPOCTEUIIINE MOJICNN, UCTIOIb30BaTh CXEMBI,
TaOJIUIbI, CAMBOJIBI JIJIsl pEIIEHUs YYCOHBIX U MO3HABATEIIbHBIX 33/1a4;

9. OBJIAACHUC HA BLICOKOM YPOBHC CMBICJIIOBBIM YTCHUCM HAYYHBIX TCKCTOB.

10.chopmupoBaHHOCTh YMEeHUS 3(PHEKTUBHO OPraHU30BaTh YIEOHOE COTPYAHUYECTBO U
COBMECTHYIO JACSTEIbHOCTh, pa00TaTh MHAUBUIYATIHHO C YUETOM OOIIUX UHTEPECOB,;



11.chopMUpPOBAHHOCTH YMEHUSI OCO3HAHHO MCIIOIb30BATh PEUEBbIE CPEICTBA B
COOTBETCTBHHU C 33Jja4aMi KOMMYHHKAIUU;

12.BBICOKMI YPOBEHb KOMIIETEHTHOCTH B 00s1acTu ucnonb3oBanus UKT;
13.chopMUPOBAHHOCTH IKOJIOTHIECKOTO MBIIIICHUS;

14.chopMUpOBaHHOCTH YMEHUS IPUMEHSThH B TO3HABATEIILHON, KOMMYHUKATUBHOU U
COILIMAJIbHON MIPAKTUKE 3HAHUS, TIOJyUYECHHbIE TIPU U3yUYEHUH TTPEAMETA.

Byayr cpopmupoBaHbI
JINYHOCTHBIE pe3yJIbTaThl:

1. chopMUPOBAHHOCTH MOJIOKUTEIBHOTO OTHOIIEHUS K XUMHUH, YTO 00YCIaBIMBAET
MOTHBAIMIO K Y4EOHOU JesATeTbHOCTH B BBIOpaHHOM cepe;

2. c(hopMUPOBAaHHOCTH YMEHUS PEIIATh MPOOIEMBI TIOUCKOBOTO M TBOPYECKOTO
XapakrTepa;

3. C(l)OpMPIpOBaHHOCTB YMCHHUA IIPOBOAUTL CaMOAaHAIN3 U OCYIICCTBIIAATE CAMOKOHTPOJIb
U CaMOOIICHKY Hda OCHOBC KPUTCPHUCB YCIICIIIHOCTH;

4. chopMHUPOBAHHOCTH TOTOBHOCTH CJIE€0BATH HOPMaM MPUPOI0 U
310pOBbECOEpEraroIero NOBEACHMS;

5. c(hopMHPOBAaHHOCTH MPOYHBIX HABBIKOB, HAITPABJIICHHBIX HA CAMOPa3BUTHE Yepe3
caM000pa30BaHUE;

6. copMupoBaHHOCTH HaBBIKOB MPOSIBJICHUS MTO3HABATEIILHON MHUIIMATUBHI B yueOHOM
COTPYJIHUYECTBE

COAEPXAHUE YYEBHOI'O ITPE/IMETA
11 kaacce (344; 14. B HEEIMIO)
Teopernyeckue OCHOBbI XUMHH

BaxHeimme XuMHU4YECKUE TTOHITUS U 3aKOHBI. XUMUYECKUN 3JIEMEHT. ATOMHBIA HOMED.
MaccoBoe uncio. Hyxknuael. Pagnonyknuast. 130TomsL.

3aK0H COXpAaHEHHMs MacChl BEIIECTB. 3aKOH COXpPaHEHUS U MpeBpalieHus suepruu. Jledpexr
MAaCCBI.

[Tepuoauueckuii 3akoH. DnekTpoHHas koHpuryparus. ['papuyeckas snexkTponHas Gopmyna.

PacmipenesieHre 3JIeKTPOHOB B aTOMax 3JIEMEHTOB MaJIbIX M OOJIBIINX MEPHOIOB, S-, P-, d-, f-
aneMeHThI. JlantaHou1bl. AKTUHOUABI. FICKYCCTBEHHO MOTYy4YEHHBIE 3JIEMEHTHI.
BanenTHocTh. BasieHTHBIE BO3MOKHOCTHA aTOMOB. BOIOpOIHBIE COEIUHEHUS.

Crpoenue BeniectBa. MonHas cBs3b. KoBanenTHas (MoiasipHasi ¥ HETOJSIPHAsI) CBS3b.
OnextpoHHas hopmyrna. Meramindeckasi CBs3b. BogopoiHas CBs3b.

['ubpunn3aiyst aTOMHBIX OpOUTAIICH.
Kpucramibsl: aToOMHBIE, MOJIEKYJISIPHBIE, HOHHBIE, METAJUIMYECKHUE. DJIEMEHTAPHAS STUEHKA.

[Tommopduzm. [lomumopdusie Mmogudukamuu. Amnorponus. M3omepus. 'omonorus.
XUMHYECKUHN CUHTES.



Xumuueckue peakiuu. OKUCINTEIbHO-BOCCTAHOBUTENIbHBIEC peakiuu. Peakiuu
Pa3NOKEeHUsI, COSMHEHUS, 3aMellleHUs, 00OMEeHa. DK30TePMUYECKUE U IHAOTEPMUUYECKUE
peakuuu. OOpaTumbie U HeoOpaTuMble peakiuu. TemnoBoit 3 ekt peakiuu. 3akoH ['ecca.
Tepmoxumuyeckue ypaBHeHus. Temnora oOpa3zoBanus. Teninora cropaHusi.

CKOpOoCTh XUMUYECKON peakinu. AKTUBUPOBAHHbBIA KOMIUIEKC. 3aKOH JEUCTBYIOIIUX MAcC.
Kunernueckoe ypaBHEHUE peakilvu.

Xumnueckoe pasHoecue. [Ipunnun Jle larenbe.

PactBops1. [lucnepcusie cucteMbl. PacTBoprl. ['pyOoanciepcHbIe CUCTEMBI (CYCTICH3UN U
sMysbcun). Komonaasie pacTBOpPHI (30J11). A3pO30IIH.

Cnoco0bI BeIpaKeHUsI KOHIIEHTPAIMU PacTBOPOB. MoJisipHasi KOHLEHTPALUS (MOJISIPHOCT ).

DIEeKTPOJUTHI. DJeKTpoauTHdecKas auccorumanus. Crenens aucconuaiuu. Koncranra
nucconyani. Bogopoaelil mokaszaTesns. Peakiinu HOHHOTO OOMeHa.

I'maponu3 oprannyeckux BemecTs. [ uaponus conen.

DIIEKTPOXUMHYECKHE peakuu. ['aibBaHUUECKUM 3eMeHT. DiekTpoabl. AHoA. Karoz.
AKKyMynsATOp. TOIUTMBHBIN 3JIEMEHT. DIEKTPOXUMUS.

PHI[ CTaHAAaPTHBIX 3JICKTPOIHLIX IIOTCHIHAIOB. CTaHIIapTHBIe YCJIIOBHA. CTaH,Z[apTHHﬁ
BOIIOpOIIHBIﬁ QJICKTpPOL.

Koppo3sus metannoB. Xumuyeckas v 3JIEKTPOXUMHUYECKAsT KOPPO3HUSL.
DIIEKTPOIIN3. DIEKTPOIU3 BOJIHBIX PACTBOPOB. DJIEKTPOIU3 PACILIIABOB.
Heoprannyeckasi xumus

Mertannel. CriocoObl OTyYeHHs METaJIOB. JIerkue u Tskénbie MeTauibl. JIerkonaaBkue u
TYTOIUIaBKHE MeTasulbl. MeTtamnmueckue 3meMeHTsl A- u b-rpynmn. Menb. Llunk. Turtas.
Xpom. Kenezo. Hukens. [1natuna. Crnasel. Jlerupytoiue 1o6aBku. YEpHbie METaIIbI.
[BeTHbIe MeTasuibl. YyryH. Ctans. JIernpoBaHHBIE CTaNH.

OKCHI[I)I U THAPOKCHUABI MCTAJIJIOB.

Hewmeramnsl. [IpocThie BemecTBa — HeMeTaluibl. Yriaepoa. Kpemuuit. Azor. ®ocdop.
Kucnopon. Cepa. @rop. Xmop.

Kucnotueie okcuabl. Kucinopoacoaeprxkaime KuciaoTbl. CepHasi KUciaoTa. A30THasi KUCTOTA.
Bopopoanbie coenMHEeHUsT HEMETAJIOB.

['eneTnueckas CBA3b HEOPraHUYECKUX U OPTAHUYECKUX BELIECTB.
XHUMHS U )KU3Hb

XUMUYECKas MPOMBIIUIEHHOCTh. XUMUYECKAsT TEXHOJIOTHS.
XAMHUYECKOTO 3arpsi3HEHUS.

JdeMoHCcTpaIUu.

o Moaenu HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX ¥ METAUIMYECKUX KPUCTATUTNUECKUX
PEUIETOK.

e Mogaenu MOJIEKYJ N30MEPOB U T'OMOJIOI'OB



o Pa3znanu4yHbIC THIIBI XUMHMYECKHUX peaKHHﬁ, BHUACOOIIBITHI ITO OpFaHquCKOﬁ XUMUU.

o OOpa3ipl METAIOB U UX COSAUHEHUH, CTUIABOB.

o B3aumopelnicTBre METAIIIOB ¢ KUCIOPOJOM, KUCIOTAMU, BOJIOU.

. ]_IOKaBaTeJII)CTBO aM(bOTepHOCTI/I AJTIOMUHUSA U €TO THAPOKCHAA.

o BisaumMopeiicTBue MeIM U Kelie3a ¢ KHCIIOPOJOM; B3aHUMOJICHCTBHE MEIU U JKeJjie3a C

KHCJIOTaMU (CepHasi, COJISIHAs).

o Ilonyuyenue rugpokcunoB meau (L) u xpoma (1), okcuna meau.

. BSaHMOHCﬁCTBHG OKCHIOOB U THAPOKCHUAOB MCTAJIZIOB C KUCJIOTaMU.

o JloxazatenbcTBO amdoTrepHocT coequHenuit xpoma(1ll)

o OOpa3ipl HEMETAIIIOB.

o Mogenu KpUCTAIITMYECKUX PEHIETOK anmasa u rpadura.

o llonyyenue ammuaka v XJIOpOBOJIOPO/Ia, PACTBOPEHUE UX B BOJIE, JJOKA3aTEILCTBO

KHUCJIOTHO-OCHOBHBIX CBOMCTB 3THUX BCIICCTB.

o (Cxuranue YIJIAA 1 CCPBI B KUCJIOPOAC, OIIPCACIICHUC XUMHUYICCKUX CBOMCTB IMPOOYKTOB
CropaHmus. BSaHMOﬂGﬁCTBHG C MCIbIO KOHHGHTpHpOBaHHOﬁ CGpHOfI KHNCJIOTHI,
KOHHCHTpHpOBaHHOﬁ n p336aBHCHHOﬁ a30THOM KHUCJIOTHI.

. O6pa3u131 CpPCIACTB OBITOBOM XUMHH, HHCTPYKIHH 110 UX IIPUMCHCHUIO.

JlabopaTopHbIe ONbITHI.

1. V3yuyenue BIusSHUA pa3auvHbIX (PAaKTOPOB HA CKOPOCTh XUMHUECKUX PEAKIIHMA

2. OnpeneneHne peakiui Cpeabl YHUBEPCATBHBIM HHINKATOPOM.

3. T'maponus conei.

IIpakTnyeckue padoTbl

1. TlpuroroBieHUe pacTBOPOB C 3aJaHHON MOJISIPHOW KOHIIEHTPAITUEH.

2. Pemenue skciepuMEHTANBHBIX 3aJ1a4 110 TeMe «MeTauibhy

3. PemieHue skcriepuMeHTANIBHBIX 3a/1a4 110 TeMe «HemeTamb

TEMATHUYECKOE IINTAHUPOBAHUE

pasnuen

TEMA

qacoB

ITpakTyy.

KonTpomnsH.




IToBTOopenue kypca 10 ki 1

1 Teoperuueckue ocHoBbI xumum (194) | 19 1 1

1.1 Baxueime xuMudeckue modatus | 4

Y 3aKOHBI

1.2 Ctpoenue BemecTBa 3

1.3 XuMnueckue peakiuu 3

1.4 PacTBOpBI 3) 1

1.5 DeKTpOXUMUYECKHE PeaKiuu 4 1
2 Heopranuyeckasi xumusi 11 2

2.1 Metamsl 6 1

2.2 HemeTamisl 5 1 1
3 XuMHus 4 KU3Hb 3
Hroro 34 3 2

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Ne | HanmenoBaHus XapakTepucTuka [Inannpyemsr | @akTuyeckue
ypO | pa3zienoB U TeM OCHOBHBIX BUJIOB CpPOKH CpPOKH
a NEATEIIBHOCTH YYEHHKA IPOXOKAECHUS | TPOXOKACHUS
(Ha ypoBHE Y4EOHBIX
NeUCTBUIN)

1 IToBTOpEHUE Kypca
xumun 10 kmacca

Teopernueckne ocHOBbI Xumuu (194)

1. Baxuelilve XuMUYECKUE MTOHATHS U 3aKOHBI (4 1)

2. | XuUMHUYECKUM IJIEMEHT. [lepeuncnsars
Hyxmuael. M3otomnsl. BAKHEHILINE
3aKOHBI COXpAaHEHUS XapaKTEepUCTUKH
MAacCChI ¥ DHEpPIUU B XUMHUYECKOI'0 DJIEMEHTA.
XUMMUH. OOBACHATDH pazanuue

MCXKAY IMOHATHUAMN

«XUMHYECKUI SJIEMEHT,
CHYKJIU, «KA30TOID).
[IpumeHsTh 3aKOH

3. | [lepuonuueckuii 3aKoH.
Pacrnipenenenue
AJIEKTPOHOB B aTOMax




DJICMCHTOB MaJIbIX U
OO0IBIINX IMCPHUOI0B.

[Tomoxenue B
MEPUOIUYECKON CUCTEME
BOJIOPO/JIa, TaHTAHOUIOB,
AKTUHOUJIOB U
HCKYCCTBEHHO
MOTYYEHHBIX JIEMEHTOB.

BanedTHOCTE 1
BAJIEHTHBIE
BO3MOXHOCTHU aTOMOB

COXpaHEHUsI MacChl
BELIECTB MPH
COCTaBJICHUH YpaBHEHUU
XUMUYECKUX PEaAKIIH.
Onpenensath
MaKCUMaJIbHO
BO3MOYXHOE YHCIIO
AJIEKTPOHOB Ha
SHEPTETUYECKOM YPOBHE.
3anuceIBaTh
rpaduyecKue
AIIEKTPOHHBIE

dbopmyIsl S-, P- u d-
AJIEMEHTOB.
XapakTepu3oBarTh
MOPSAJIOK 3alOTHEHUS
AIEKTPOHAMHU
SHEPreTUYECKUX YPOBHEN
Y MOJIypOBHEH B aTOMax.
OOBACHATH, B UéM
3aKJII0YaeTCS
(U3NIECKHUIN CMBICTT
MTOHSTHUS «BAJICHTHOCTBY.
OOBSCHATH, YeM
OTIPEIEISIOTCS
BaJICHTHBIE BO3MO>KHOCTH
aTOMOB Pa3HbBIX
sneMeHTOB. COCTaBIATh
rpadguueckue
ANEKTPOHHBIE (HOPMYJIBI
aszora, pocdopa,
KHCJIOPOJIa U CEPHI, a
TaK)Ke XapaKTePH30BaTh
U3MCHCHHS PaInyCOB
aTOMOB XUMHYECKHUX
AIIEMEHTOB T10 TIEPHOIaM
U A-rpyniam
EPUOANICCKON TaOTHITBI

1. Crpoenue BemiecTBa (34)

OCHOBHBIE BUBI
XHMHYECKOM CBS3H.
Honnas n KkoBajgeHTHAs
CBs13b. MeTamnyeckas
cBs3b. Bomopoanas
CBSI3b.

OOBICHATH MEXaHU3M
00pa3oBaHUsI HOHHOU U
KOBAJICHTHOM CBSI3U U
0COOEHHOCTH
(U3UICCKUX CBOMCTB




[IpocTpancTBEHHOE
CTPOECHUE MOJIEKYII.

CrpoeHue KpUCTaIOB.
Kpucramnmmueckue
PELIETKH.

[TpuurHB MHOTOOOpa3Us
BEIIECTB.

MOHHBIX ¥ KOBaJICHTHBIX
COE€IMHEHUM.

CocraBiaTh
AIEKTPOHHBIE (DOPMYJIBI
MOJIEKYJI KOBaJICHTHBIX
coequHeHnid. OOBICHATH
MEXaHU3M 00pa30BaHUsA
BOJIOPOJIHOM U
METALIMYECKON CBSI3EH U
3aBHCUMOCTh CBOWCTB
BEILIECTBA OT BUJA
XUMHUYECKOU CBSI3H.
OOBACHATH
MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJICKYJI
OpPTaHUYECKUX U
HEOpPraHUYECKHUX
COE€IUHEHUHN C IIOMOIIBIO
MpEACTaBICHUHN O
rUOpUIN3ALNH
opouraineir. OObICHATD
3aBUCUMOCThH CBOMCTB
BEIIIECTBA OT THUIIA €TI0
KPUCTAJINYECKOMN
pemérku. OObSICHATH
IPUYUHBI MHOTOOOpa3ust
BEIIICCTB

1. Xumuyeckue peaxkuuu (3 )

Knaccuduxanus
XMMHUYECKUX PEAKIUH.

10.

CKOpOoCTh XUMUYECKUX
peakumii. Katanms.

11.

XUMHUUYECKOE
PABHOBECHUE U YCIIOBUSA
€ro CMEIICHUS.

[IepeuncnsaTs npu3HaKH,
0 KOTOPBIM
KJIACCU(DUITUPYIOT
XMMHUYECKUE PEAKIUH.

OOBICHATH CYIIHOCTh
XUMHUYECKOUN pEeaKIIuu.
CocTtaBisTh ypaBHEHHS
XAMUYECKUX PEAKIIHM,
OTHOCAIIMNXCS K
OIPEIEIIEHHOMY THUILY.
OOBICHATD BIUSHUC
KOHIIEHTPALUN PEAr€HTOB
Ha CKOPOCTb TOMOT'€HHBIX
Y T€TEPOrE€HHBIX
peakiuit. OOBSCHSITH
BIIUSTHUE PA3JTUYHBIX




(haKTOpPOB Ha CKOPOCTh
XUMHUYECKOHN peaKIuu, a
TaK)Ke 3HAUYCHUE
IPUMEHEHUS
KaTaIn3aTOPOB H
WHTHOWTOPOB HA
npakTuke. OOBICHATH
BIIUSTHUC U3MCHCHUS
KOHIICHTPAITUU OJTHOTO U3
pearupyronux BEIecTs,
TEMITepaTyphl U
JABJICHUS HA CMEIICHHC
XUMHUYECKOTO
paBHOBECHSI

1. PactBopsI (5 4)

12,

I[I/ICHCpCHBIe CHCTCMBEI.

13.

CriocoObl BBIpaKEHUS
KOHIIEHTpaIuu
pPacTBOPOB.

14,

lIpakmuueckas paboma
1 «IlpuroroBnenue
pPacTBOPOB C 3aJaHHOU
MOJISIPHOM
KOHLICHTpALIUEN.

15.

DIIEKTPOIUTHYECKAs
JICCOITHAITHSL.
Bonopoansii
rmokasareib. Peakiun
HOHHOTO OOMeEHa.

16.

I'maponu3 opraHnvecknx
U HEOPraHUYECKUX
COECIMHEHUM.

Xapaktepu3oBaTb
CBOMCTBA Pa3JIMYHbIX
BHUJIOB JUCIIEPCHBIX
CHCTEM, YKa3bIBaTh
MPUYUHBI KOATyJIALNU
KOJUJIOUJIOB U 3HAUYECHUE
3TOro siBJicHus1. Pemarp
3a7]a4u Ha
MIPUTOTOBJICHUE PACTBOPA
ONPENECTEHHON MOJISIPHOM
KOHIIEHTpaluu. [ 0OTOBUTH
pacTBOp 3a1aHHOM
MOJISIPHOM
KOHIICHTPALUU.
OOBICHATD, TOUEMY
pacTBOPHI BELIECTB C
VOHHOU U KOBAJIEHTHOU
IIOJISIPHOM CBSI3BIO
IIPOBOJAT JICKTPUUECKUAN
ToK. Onpenenars pH
Cpelbl C TOMOIIIBIO
YHUBEPCAIIBHOTO
uHanKaropa. OOBSICHATH
C IO3ULIUN TEOPUU
AJICKTPOIIUTUYECKOU
JACCOLIMALINY CYIITHOCTh
XAMUYECKUX PEAKIIHM,
IIPOTEKAIOIIUX B BOJIHOU
cpene. CocTaBIsITh
IIOJIHBIE U COKPALLEHHBIE




WOHHBIC YpaBHEHUS
peakiuu,
XapaKTePU3yIOITUX
OCHOBHBIE CBOMCTBA
Ba)KHEHUIIINX KJIaCCOB
HEOpPraHUYEeCKHUX
COCJIMHCHMH.
OnpenensaTh peakiuio
CpeJbl pacTBOpa COJIU B
Bojae. CocTaBIATh
yYpaBHEHHS PEaKIIHii
TUAPOJIN3a OPraHUYECKUX
Y HEOPTraHUYECKUX
BEIIIECTB

1. DnekTpoxuMHUECKHE pe

akiuu (4 u)

17. | Xumuyeckue UCTOUHUKUA | OOBACHITH IPUHITUTI
TOKa. P cTaHAapTHRIX | pabOThI TAIbBAHUYECKOTO
AIEKTPOIHBIX anemeHTa. OOBSICHATD,
MOTEHIAAJIOB. KaK yCTPOEH

CTaHIapTHBIN
18. KOppO3I/Iﬂ METaJIJIOB U €€ BOIIOpOI[HBIﬁ BIIEKTPOA.
HPEAYHPEKACHUE. [Tonmb30BaThHCA psiAOM
CTaHJIaPTHBIX
19. | Dnektpomnus. AJIEKTPOIHBIX
MOoTeHIan0B. OTINYaTh

20. | Konrpoabnas pagora | XHMHUCCKYIO KOPPOHIO
1 1o Teme OT DJICKTPOXUMHUYECKOM.
«TeopeTnueckrne OCHOBBI OOBACHATH IPUHLHIIBI
XUMUM 3aIIUThl METATNIMYECKUX

U3JEIUN OT KOPPO3HH.
OOBICHATH, KaKHE
MPOIIECCHI MPOUCXOIAT Ha
KaToJIe U aHOJIe TIPU
AJIEKTPOJIN3€E PACILJIABOB
Y pacTBOPOB COJIEH.
CocraBasTe CyMMapHbIE
YPaBHEHHUSI peaKk i
AJIEKTPOJIN3a
Heoprannyeckas xummus (11 41)
1. Metayusl (6 9)
21. | O6mas xapakrepuctuka | XapakTepu3oBaTh 0OIHE

Y CIIOCOOBI TMOTYUYEHUS
METaJIOB.

CBOMCTBA METAJJIOB U
Pa3bICHITh UX HA OCHOBE




22,

0O0630p MeTATITUYECKHUX
3J1eMEHTOB A- U b-

TPYIIIL.

23. | Menp. Llunk. Turan.
Xpom. JKene30, HUKEIb,
IUTATHHA.

24. | CiutaBbl METAJIOB.

25. | Okcuapl ¥ THAPOKCHUIBI
METAJIIO0B.

26. | Ilpakxmuueckas paboma

2 «Pemtenue
AKCIIEpUMEHTAIbHBIX
3ajJa4 1o TeMe
«MeTanibsy.

MPEICTABJIEHUM O
CTPOEHUU aTOMOB
METaJIOB,
METAJUIMYECKOU CBSI3U U
METAJUTMYECKOMN
KPUCTAIUINYECKON
pEUIETKE.
NmroctpupoBath
MpUMEpPaMH CIIOCOOBI
MOJy4YEHUS METAILJIOB.
XapakTepu3oBaTh
XUMHUYECKUE CBOMCTBA
MetauioB [A—IIA rpynn
Y aJIIOMUHUS, COCTABIISATh
COOTBETCTBYIOIIIHE
ypaBHEHUSI pEaKIUH.
OOBICHATH 0COOEHHOCTH
CTPOCHHS aTOMOB
XAMHUYECKHX DJIEMEHTOB
b-rpynn nepuoanueckon
cuctemsl /1. W.
MenpaeneeBa. CocTaBisATh
YPaBHEHUSI pEaKIIUH,
XapaKTEePU3YIOIIHUX
CBOMCTBa MEJIY, IMHKA,
TUTaHa, XpoMma, Keje3a.
IIpencka3piBaTh CBOKMCTBA
CILIaBa, 3Hasl €r0 COCTAaB.
OOBSICHATB, Kak
M3MEHSIOTCS CBOMCTBA
OKCHUJOB U TUJIPOKCUIOB
METAJJIOB MO NIEPUOAAM U
A-rpynmnam
MIEPUOINYECKON
TaOmuiel. OOBSICHATD,
KaK U3MEHSIFOTCS
CBOMCTBA OKCHUOB U
TUJIPOKCHIOB
XAMHUYECKOTO JIEMEHTA C
MOBBIILICHUEM CTEIICHU
OKMCJICHUS €ro aToMa.
3anuceIBaTh B
MOJIEKYJISIPHOM U HOHHOM
BU/JIC YPAaBHECHUS
XUMUYECKUX PEaKLUi,
XapaKTEPU3YIOLINUX
KHCJIOTHO-OCHOBHBIE




CBOMCTBA OKCHJIOB B
TUJPOKCUI0B METAJIOB,
a TaKxke
AKCIIEPUMEHTAIIBHO
JIOKa3bIBATh HAJIMYHE
9THUX CBOMCTB.
Pacno3naBaTh KaTHOHBI
COJICH C MOMOIIBIO
Ka4ECTBEHHBIX PEAKIUN

1. Hemeramisl (5

4)

217,

O0630p HEMETAILIOB.
CBoiicTBa ¥ MPUMEHEHNUE
BaYKHEHIIINX
HEMETaJLIOB.

28.

OO6mas xapakTepuCTHKA
OKCHUOB HEMETAJIJIOB U
KHUCJIOPOJICOICPIKAIINX
KUCIOT. OKUCIINTEIIbHBIC
CBOICTBA CEPHOM U
a30THOM KHCJIOT.
Bonopoansie
COCIUHCHUS
HEMETAJIOB.

29.

I'eneTnueckas CBA3b
HEOPTaHUYECKHUX U
OPraHUYECKUX BEIIECTB.

30.

IIpakmuueckas paboma
3 «Pemenne
AKCIIEPUMEHTAITbHBIX
3aJ1a4 110 TEME
«HemeTtamiby.

31.

KonTpoabnas padora
2 110 TeMe
«Heoprannueckas
XUMUSI».

XapakTepru3oBaTh O0IIHEe
CBOVCTBA HEMETAJJIOB U
Pa3bACHATH UX Ha OCHOBE
MpEACTAaBICHUHN O
CTPOEHHUM aTOMa.
Ha3seiBate o6mactu
MIPUMEHEHUS BaXKHEUIIINX
HEMETAJIJIOB.
XapakTepu3oBaTh
CBOMCTBA BBICIIINX
OKCHOB HEMETAJIJIOB U
KHUCIIOPOJICOIEPKALINX
KHUCJIOT, COCTaBJISITh
ypaBHEHUS
COOTBETCTBYIOIINX
peakiuii 1 00BSICHATD UX
B CBETE MPEACTABICHUI
00 OKUCITUTEIBHO-
BOCCTaHOBUTEIbHBIX
peaKUsIX U
3JIEKTPOJIMTUYECKON
JIACCOLIUALIAH.
CocTaBisTh ypaBHEHUS
peaxkuui,
XapaKTePU3yIOIIUX
OKHCITUTEIIbHBIC
CBOWCTBA CEPHOM U
a30THOW KHUCIJIOT.
XapaKkTepu3oBaTh
W3MEHEHUE CBOVICTB
JIETY4YHUX BOJIOPOJIHBIX
COCIMHCHUN HEMETAJIJIOB
1o nepuoay u A-
rpyImmamM nepuoandecKomn
cuctemsl. JlIoka3bIBaTh




B3aHMMOCBS3b
HEOPTaHUYECKUX U
OpraHUYECKUX
coequuennii. CocTaBiIATh
ypaBHEHUS] XMMHUYECKHUX
PEAKLHM, OTPAKAIOIINX
B3aHMOCBS3b
HEOpPraHUYECKUX U
OPTaHUYECKHX BEIECTB,
OOBSICHATH UX HA OCHOBE

TEOpUHU
3JIEKTPOJIMTUYECKOM
JIMCCOITHMAIINT 1
MpeicTaBIeHHUI 00
OKHUCJIMTEILHO-
BOCCTAaHOBHUTEJILHBIX
nporneccax. [Ipaktnuecku
pacIo3HaBaTh BEIIECTBA
C IOMOIIBLIO
Ka4eCTBEHHBIX PEAKIIUM
Ha aHUOHBI

1. Xumusa u xxku3Hb (3 4)

32,

XuMus B
MIPOMBIILICHHOCTH.
[TpuHIMTIBI
XUMHUYECKOTO
IIPOU3BOACTBA. XUMHUKO-
TE€XHOJIOTUYECKUE
PUHIUIIBI
POMBIILIIEHHOTO
MOJIYYEHHUS] METAJUIOB.
[Tpon3BOCTBO UyryHa U
CTaJH.

33.

Xumus B ObITY.
Xumugeckas
ITPOMBILUIEHHOCTD U
OKpYXarolas cpeza.

34,

Htorossli1 ypok no
Kypcy xumunu 11 kiacca.

OOBSACHATH HAYYHBIC
MPUHIIUTIBI IPOU3BOJICTBA
Ha MpuMepe
IIPOU3BOACTBA CEPHOM
KHUCJIOTHI.

IlepeunciaATh PUHIUIIBI
XUMUYECKOTO
IPOU3BOJICTBA,
UCIIOJIb3yEeMbIE TTPU
NOJIYYEHUH YyTyHa.

CocTaBisTh ypaBHEHUS
XAMUYECKUX PEAKIIHM,
MPOTEKAIOIIUX MPH
MOJIyYEHHUH YyT'YHA U
CTaJu.

CoOmroath npaBuia
0e3omacHoi paboThI CO
cpeacTBaMH OBITOBOM
XAMUH.

OOBIICHATH TPUYUHBI
XUMHUYECKOTO




3arpsi3HEHUS BO3/1yXa,
BOJOEMOB U IIOYB

CIIMCOK JIMTEPATYPbI
JIUTEPATYPA JJIS YUUTEJIA
1. Xumus 11 xn. I'.E.Pyasutuc, ®.I'.®eapaman M «IIpocBemenne» 2018

2. Tlporpammel o xumuu M.H. AdanaceeBa M: «IIpocsenienue» 2018

3. Xumus 11 xa. O.C.I'abpuensa M. «/Ipoda» 2006

4. Kuura Jj1s1 4T€HUs 10 HeOpraHndeckon xumuu coct. B.A.Kpunman

M «IIpocemienne» 2003

5. Tunel XuMUYECKUX 33724 U criocoObl ux pemenus .M. HopomumHckuid,

H.C.Hoommuuckas Kpacaonap OOO «Cosetckas Kybaus» 2006

6. Xumusi ¥ oBceTHEeBHAs »ku3Hb yenoBeka [.B.[Tuuyruna M. «/Ipoda» 2004

7. COOpHHMK caMOCTOSITENIbHBIX padoT o xumuu 8-11 N.M.HoBommHCckui,

H.C.HoBommunckas, JI.®. @enocoBa Mocksa: «IIpocsemenne» 2002

Jluteparypa g yyamuxcs

1. Xumus 11 k. I'.E.Pyasutuc, ©.I'.®enpnman M «IIpocsemienne» 2018
2. Xumus 11 k. O.C.I'abpuensa M. «Ipodax» 2006

3. Kuura jy1s uTeHust mo Heopranuueckoil xumuu coct. B.A.Kpuuman

M «IIpocsemenne» 2003

COI'ZTACOBAHO:

HpOTOKOJ'I 3accaaHusg MCTOANYCCKOI'O

00beIMHEHUS

y‘IHTCJ’ICﬁ CCTCCTBCHHOHAYYHOI'O TUKJIa

oT aBrycrta 2022 1.

No

COI'JTACOBAHO:
3aM. nupekropa mo YBP MBOY «I'umHazus
No2y

asrycra 2022 r.
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