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Ilnanupyemble pe3yabTaThl 00y4eHHUs

B pesynbrate u3ydeHus: ydeOHOTO peaMeTa « XUMHEs» Ha YPOBHE OCHOBHOT'O OOIIETro
o0pazoBaHwusI:

BbINYCKHUK HAYYUTCS:

e pacKphbIBaTh Ha MpUMEpax Pojb XUMHUHU B (POPMUPOBAHUU COBPEMEHHOM Hay4YHOI
KapTUHBI MUPA U B IPAKTUYECKOI 1eATEIHbHOCTH YeJI0OBEKa;

e JNEMOHCTPHPOBATH Ha MIPHUMEPAX B3AUMOCBA3b MCKIY XHMHEH 1 ApyIrumMu
CCTCCTBCHHBIMU HAYKaMU,

e  pacKphbIBaTh Ha IpUMeEpax MOJIOKEHUS TEOPUHU XuMudeckoro crpoenuss A.M. bytieposa;

e moHMMaTh Guzndeckuii cmuich [lepuonnueckoro 3akona /.M. MenaeneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCHUMOCTb CBOMCTB XUMHUUYECKHUX AJIIEMEHTOB M 00Pa30BaHHBIX UMH
BEIIIECTB OT JIEKTPOHHOTO CTPOSHHUS aTOMOB;

e OOBSICHATH IPUYKUHBI MHOT00Opa3us BELIECTB Ha OCHOBE OOLIUX IIPEICTAaBICHUM 00 NX
COCTaBE U CTPOCHUY;

e I[IPUMCHATSH IIPpaBUJIa cHUCTEMaTUYEeCKOM MCH(,HYHapOHHOﬁ HOMCHKIJIATYPhbI KaK CpcACTBaA
pas3InuUCHUA U I/II[eHTI/I(bI/IKaLII/II/I BCIIECTB IO UX COCTABY U CTPOCHUIO;

e  COCTaBJIATH MOJIEKYJISIPHBIE U CTPYKTYpHBIC (POPMYIIBI OPTaHHYECKUX BEIIECTB KaK
HocuTelnel nHpOpMaIK O CTPOCHUH BEILECTBA, €T0 CBOMCTBAX M MPUHAIICKHOCTH K
OIIPEJIETICHHOMY KJIACCY COCIMHEHM;

e  XapaKTEepU30BaTh OPraHMYECKHE BEIIECTBA [0 COCTaBY, CTPOCHUIO U CBOMCTBAM,
YCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEKy TaHHBIMU XapaKTePUCTUKAMU
BEIICCTBA;

e TPUBOAUTH MPUMEPHl XUMUUECKUX PEAKIINH, PACKPHIBAIOIINX XapaKTEpHbIE CBOWCTBA
TUMIUYHBIX [TPEICTABUTENEH KJIACCOB OPraHUYECKUX BELIECTB C LENbI0 UX
uAeHTU(PUKAIIMY U 00BbICHEHUS 00JIaCTU IPUMEHEHUS;

e MPOTrHO3UPOBATH BOBMOKHOCTDB IPOTCKAHUA XUMHUYCCKUX peaKHI/Iﬁ Ha OCHOBE 3HAaHHUU O
THUIIaX XUMHUYECKOH CBSA3H B MOJICKYJIaX pEarcHTOB U UX peaKHHOHHOﬁ CHOCO6HOCTI/I;

e HCHOJIb30BATh 3HAHHUA O COCTABE, CTPOCHHUU U XUMHNYCCKUX CBOMCTBaX BEILECTB I
0e30ImacHoro IMPUMCHCHUS B HpaKTI/I‘{eCKOP’I ACATCIIBHOCTH,

e TPUBOAUTH NPUMEPHI MPAKTUUECKOTO UCIIOJIB30BaHUS IPOAYKTOB IIepepaboTKy HEPTHU U
MMPUPOAHOI0 rada, BBICOKOMOJICKYJIAPHBIX COG)II/IHCHPII;'I (HOJ'II/IC)TI/IJ'IeHa, CUHTCTHUYCCKOT' O
Kay4yKa, alleTaTHOTO BOJIOKHA);

e MPOBOAUTD ONBITHI IO PACIIO3HABAHUIO OPTaHUYCCKUX BCIICCTB: INIMIICPHUHA, YKCYCHOﬁ
KHCJIOTBI, HCTIPCACIIbHBIX KUPOB, I'NTFOKO3bI, KpaxmaJia, OCJIKOB — B COCTaBe IUIICBBIX
MMPOAYKTOB U KOCMETHYCCKUX CPCICTB,

(] BJIAACTH IpaBHUJIaMH U IIpUEMaMU Oe3omacHoO pa6OTBI C XUMHYCECKHUMHU BE€HICCTBAMU U
1a00paTOPHBIM 000PYI0OBaHHUEM;



e  YCTaHABJIMBATH 3aBUCHUMOCTb CKOPOCTH XUMUYECKON PEAKIIUN U CMELICHUS XUMHUYECKOIO
pPaBHOBECHSI OT Pa3IUYHBIX (PAKTOPOB C IIEIBIO ONPEICIICHUS] ONTUMAIbHBIX YCIOBUI
IIPOTEKaHUsI XUMUYECKUX IIPOLECCOB;

e IIPUBOJAMTH IPUMEPHI TUAPOIN3A COJIEU B IIOBCEIHEBHOM JKU3HU YEIIOBEKA;

e MPHUBOAUTH IIPUMEPLI OKHUCIUTCIbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ B IIpUpoxac,
IMPONU3BOACTBCHHBIX MPOLECCAX U KUSHECACATCIbHOCTH OPraHu3MOB;

e MPHUBOAMUTH NPUMEPHI XUMUYECKUX PEAKIH, PACKPBHIBAIOLINX OOIINE XUMHUECKUE
CBOMCTBA MPOCTBIX BEUIECTB — METAJNIOB U HEMETAJIIOB;

e TPOBOJUTH PACUETHI HA HAX0XKJACHUE MOJICKYJISIPHON (OPMYJIBI YTIEBOIOPOAA 1O
MPOJYKTaM CrOpPaHUs U [0 €r0 OTHOCUTENIBHOMN TNIOTHOCTH M MaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIUX B €T0 COCTAB;

e BJAJCTh MPaBHIAMH O€30MACHOTO OOPAIEHUS C EKUMHU, TOPIOYMMHU U TOKCHYHBIMU
BEIIIECTBAMH, CPEACTBAMU OBITOBON XUMUMU;

e  OCYILIECTBIJISTH MOUCK XMMUYECKON MHPOPMAIINH 10 HA3BAHUSAM, HUJIEHTU(DHUKATOpaM,
CTPYKTYPHBIM (pOpMyJIaM BEILIECTB;

e KPUTHUYECKH OLIEHUMBATh U MHTEPIPETUPOBATH XUMUUYECKYIO0 HH(POPMAIHIO,
COZIEPIKAIYIOCs B COOOIICHUAX CPEACTB MaccoBoi nH(opmanuy, pecypcax MHTepHera,
Hay4HO-TIOIYJIAPHBIX CTAaThAX C TOUKH 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B
LEISX BBISIBICHUS OIMIMOOYHBIX CYXKACHUH 1 (HOPMUPOBAHHS COOCTBEHHOM MO3UIIHH;

e MPCACTABJATH MYTHU PCHICHUSA rI00aIbHBIX HpO6J’I€M, CTOAINUX IICPEC YCIIOBCUCCTBOM!
OKOJIOTHYCCKHX, DOHCPICTUUYCCKUX, ChIPBCBLIX, H POJIb XMMHH B PCIICHUHU 3TUX HpO6JI€M.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHLCH:

e WIIOCTPUPOBATH HA TPUMEPAX CTAHOBJICHUC U 3BOJIFOITUIO OpFaHquCKOﬁ XHUMHH KaK
HAYKH Ha pa3JIMYHBbIX HCTOPUYCCKUX ITAllaX €€ Pa3BUTHUS;

e HCIOJIL30BATHh METOJbI HAYYHOI'O ITO3HAHUA ITPH BBIITOJTHCHHUU ITPOCKTOB U y‘~I66HO-
HCCICAOBATCIIbCKUX 3aaa4 IO U3YUCHHUIO CBOﬁCTB, croco0oB MOJIYyYCHHA U
Pacrio3HaBaHUA OPraHUYCCKUX BCIICCTB,

e OOBSICHATH MPUPOAY U CIIOCOOBI 00pa30BaHUS XUMHUUYECKOM CBSI3U: KOBaJICHTHON
(OMsIpHOM, HEMONAPHON ), HOHHOM, METAIITMYECKOH, BOJOPOIHOMN — C IIENbIO
ONPENEIIEHUS XUMUYECKOW aKTUBHOCTH BEILIECTB;

e YCTAHABJIMBATb '’CHETUYCCKYIO CBA3b MEXKAY KJIIaCCaMH OPraHUYCCKUX BEIICCTB JJIA
000CHOBaHHUS HpI/IHHI/IHI/IaJIBHOfI BO3MOXXHOCTH ITOJIYUCHHUSA OPTraHNYCCKUX COG}II/IHeHI/Iﬁ
3aaHHOI'o CoOCTaBa U CTPOCHUS;

e YCTAaHABJIMBATb B3aUMOCBA3H MCKIY (I)aKTaMI/I u TCOpHCﬁ, HpH‘-IHHOfI U CJICACTBUCM IIPpU
aHaJIn3¢€ HpOGHCMHBIX CI/ITyaI_II/Iﬁ 1 000CHOBaHHH MMPUHUMACMBIX pCI_HCHI/Iﬁ Ha OCHOBC
XUMHYECKUX 3HAHHUH.



YdyeHuk Ha 6230BOM YPOBHeE MOJYYUT BO3MOKHOCTh HAYUHTHCH:

UCIIOJIb30BaTh METO/IbI HAYYHOTO IIO3HAHUS IIPH BBITIOJHEHUH MPOCKTOB U yU4EOHO-
MCCJICIOBATEILCKUX 3a/1a4 110 U3YUYCHHIO CBOKCTB, CIIOCOO0B TOTYyUEHUS M PACTIO3HABAHUS
BCIICCTB;

OO0BSACHATH MPUPOJTY U CIIOCOOBI 00OPA30BaHMSI XUMUUECKON CBS3H: KOBAJIEHTHOU (MOJISIPHOM,
HETOJISIPHOM ), HOHHOW, METAJUNTMYECKON, BOAOPOJTHON — C IEJIbIO ONPEACICHHIS XUMHIECKOU
AKTUBHOCTH BEILIECTB;

YCTaHaBJIMBATb TCHCTUYCCKYIO CBA3b MCIKAY KIaCCaMH OPraHUYCCKHUX U HCOPTaHUYCCKUX
BCIICCTB AJId 000CHOBAHHMS B3aUMOCBSI3U.

YCTaHABJIMBATh B3aMOCBSI3U MEXIY (paKTaMu U TEOpUEH, TPUIMHON U CIIEACTBUEM IIPH aHAIU3E
MpOOJEMHBIX CUTyaIluii 1 000OCHOBAaHUY TPUHUMAEMBIX PEIICHHH HA OCHOBE XMMHUYECKUX
3HAaHUU.

IIpenmeTHblie pe3ybTaThl (0a30BbI YPOBEHD):

1. chopmupoBaHHOCTH IPEACTABICHUN O MECTE XUMHUU B COBPEMEHHOM Hay4YHOUH KapTUHE
MUpa; TOHUMAHUE POJIM XUMHUH B (DOPMUPOBAHUH KPYT030pa ¥ (PyHKIIMOHAITBHOM
IrPaMOTHOCTH YE€JIOBEKA JIJISl PELICHUS MPAKTUYECKUX 3a/1ay;

2. BIIAJICHUE OCHOBOIIOJIATAIOIIMMH XUMHUYCCKUMH MTOHITHSIME, TSCOPUSIMH, 3aKOHAMH H
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BaHUE XUMUUECKOU TEPMUHOJIOTUEN 1
CUMBOJIMKOI;

3. BJIaACHUC OCHOBHBIMH METOAAMU HAYUYHOT'O IIO3HAHUS, UCIIOJIb3YCMBIMH B XUMHUU:
Ha6J'IIOI[CHI/IC, OIMMCAHUC, U3BMEPCHUEC, SKCIICPUMCHT,; YMCHHUC O6pa6aTLIBaTL, O0OBICHATH
PE3YJIbTAThI HPOBCACHHBIX OIBITOB U ACJIATh BBIBO/bI, TOTOBHOCTH U CIIOCOOHOCTH
MCTOJbI IMMO3HAHWA IMPU PCIHICHUHA MPAKTUYCCKHUX 3a1a4;

4. cpopMUPOBAHHOCTb YMEHHS /1aBaTh KOJIMYECTBEHHBIE OLIEHKH U TPOBOJAUTH PACU€ThI 10
XUMHUYECKUM (hOpMyJIaM U YPaBHEHUSIM;

5. BIaJeHUE MpaBUIaMH TEXHUKU 0€30MIaCHOCTHU MPH UCIIOJIb30BAHUN XUMHUYECKUX
BCIIECTB;

6. chopMHpPOBAaHHOCTH YMEHHSI KJIACCU(UIIMPOBATH OPTAaHIMYECKHE BEIISCTBA M PEAKITUH 110
pa3HBIM MIPU3HAKaM;

7. chopMHPOBAaHHOCTH YMEHHSI OMUCHIBATh U PA3INYaTh U3yUYEHHBIE KJIACCHl OPTraHUUYECKUX
BCIISCTB;

8. chopMHpOBaHHOCTH YMEHHMSI JISAaTh BEIBOJIBI, YMO3aKIIOUCHHSI U3 HAOFOICHUM,
XMMHYECKUX 3aKOHOMEPHOCTEM, MPOTrHO3UPOBATh CBOMCTBA HEU3YUYEHHBIX BEIIECTB 10
AQHAJIOTUU C U3YYECHHBIMU;

9. chopMHUPOBAHHOCTb YMEHUS CTPYKTYpUPOBATh U3YUEHHBIH MaTeprail U XUMUYECKYIO
UH(OPMALINIO, TTOTYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB,;

10. copMHupOBaHHOCTH COOCTBEHHOW TIO3HUIINH 110 OTHOMICHUIO K XUMUYECKOH
uH(pOopMalny, MOTy4yaeMON U3 pa3HbIX UICTOYHHUKOB;



11.

12.

13.

14.

c(OpMUPOBAHHOCTh YMEHUS aHAIU3UPOBATh U OLICHUBATh MOCJIEICTBUS
MIPOU3BOJICTBEHHOW U OBITOBOH JIEATEILHOCTH, CBI3aHHOM ¢ TIepepaboTKOi
OPraHUYECKHX BELIECTB;

OBJIAZICHUC OCHOBAMH HAYYHOI'O MBIIIJICHUA, TEXHOJIOTHEH I/ICCJICI[OB&TCJIBCKOI?I u
HpOCKTHOﬁ JACATCIIbHOCTH

c(hOpMHUPOBAHHOCTh YMEHUS TPOBOAUTH SKCIIEPUMEHTHI Pa3HON AUTAKTUYECKOM
HAIPaBIEHHOCTH;

c(OpMUPOBAHHOCTh YMEHUS OKA3bIBATh IMEPBYIO TIOMOIIb TP OTPABICHUSIX, 0’KOTAX H
JIPYTHX TPaBMaX, CBSI3aHHBIX C BEIIECTBAMU U JIJAOOPATOPHBIM 000PYI0BAHUEM.

MertanpeameTHble pe3yJibTaThl:

1.

10.

11.

12.
13.
14.

c(hOpMHUPOBAHHOCTh YMEHHS CTABUTH IIEITM M HOBBIC 33/1a4M B y4eOe U MO3HABATEIHLHOM
JIEATEIIbHOCTH;

OBJIaACHUC ITPUECMAMH CaAMOCTOATCIIBHOT'O INIAHUPOBAHUA HyTeﬁ JOCTHIKCHUA L CIH,
YMCHUA BLI6I/IpaTB 3(1)(1)CKTI/IBHLIC CII0COOBI PCUICHUA y‘le6HI>IX M IIO3HABATCJIbHBIX 3a1a4,

c(hOpMHUPOBAHHOCTh YMEHUSI COOTHOCUTH CBOM JICHCTBUS C IIIAHUPYEMBIMU
pe3ynibTaTtaMu;

c(hOpMUPOBAHHOCTHh YMEHHUS OCYIIECTBIIATH KOHTPOJIb B TIPOLIECCE JOCTHKEHUS
pe3yJibTaTa, KOpPEKTUPOBATh CBOW JIEUCTBUS;

Cq)OpMHpOBaHHOCTB YMCHUA OICHUBATDH ITPABUJIBHOCTD BBIIIOJIHCHU A y‘le6HHX 3aJa4 U
COOTBETCTBYIOIIME BO3MOXXHOCTH UX PCIICHUSI,

c(hOpMUPOBAHHOCTHh YMEHHUSI aHAJIM3UPOBATH, KJIaCCUPHUITUPOBATH, 0000IIATh, BEIOUPATH
OCHOBaHUS U KPUTEPHUH JIJIs1 yCTAHOBJICHUS IPUUNHHO-CJICICTBEHHBIX CBS3EH;

C(i)OpMPIpOBaHHOCTB YMCHUA an06peTaTL 1 NPUMCHATH HOBBIC 3HAHUS;

c(hOopMUPOBAHHOCTh YMEHHUSI CO3/1aBaTh MPOCTEUIITNE MOJIEITTH, UCTIOJIB30BATh CXEMBI,
TaOIHIIBI, CAMBOJIBI JIJISl PEIICHUS YYEOHBIX M MO3HABATEIbHBIX 3a/1a4;

OBJIaZICHUC HAa BBICOKOM YPOBHE CMBICIIOBBIM UTCHUCM HAaYyUHBIX TCKCTOB.

c(OpMHPOBAHHOCTb YMEHUS 3()(HEKTUBHO OpraHN30BaTh yUeOHOE COTPYTHHUYECTBO U
COBMECTHYIO JA€ATeIbHOCTb, pa00TaTh HHAWBUIYAIBHO C yYETOM OOLIUX HHTEPECOB;

c(hOpMUPOBAHHOCTh YMEHHUSI OCO3HAHHO MCIOJIb30BaTh PEUEBhIE CPEICTBA B
COOTBETCTBUU C 3a7ja4aMU KOMMYHUKAaIUH;

BBICOKHI YPOBEHb KOMIIETEHTHOCTH B 001acTH ucrnonb3oBanus UKT;
c(hOpMUPOBAHHOCTH IKOJIOTUUECKOTO MBITUICHHUSI;

C(I)OpMI/IpOBaHHOCTB YMCHUA MTPUMCHATH B HO3H8.B3TCJ'ILHOI>1, KOMMYHHKaTHBHOf/'I n
COIIMAIBLHOM MPaKTUKC 3HAHUS, ITIOJTYYCHHBIC ITPU U3YUCHUHN NIPCAMCETA.

byayr cdopmupoBaHbl

JIN4HOCTHBIE Pe3yJIbTAThI:



c(OPMHUPOBAHHOCTD TIOJIOKHUTEIHHOTO OTHOIICHHUS! K XUMHUH, YTO O0YCIIaBIHBACT
MOTHBAIIHIO K Y4eOHOH eATeIhHOCTH B BRIOpaHHOH cdepe;

c(OpPMHPOBAHHOCTh YMEHUS peIIaTh MPOOIEMbl TONCKOBOTO U TBOPUYECKOT'O XapaKTepa,

C(i)OpMHpOBaHHOCTI) YMCHUA MMPOBOAUTE CaMOaHaINU3 U OCYIICCTBIIATE CAMOKOHTPOJIb U
CaMOOIICHKY Ha OCHOBEC KPUTECPHUEB YCIICITHOCTH,

c(hOpMUPOBAHHOCTH TOTOBHOCTH CJIEZIOBATH HOPMaM MPUPOJIO U 310POBLECOCPETaArOIIETO
MOBEICHUS;

C(i)OpMHpOBaHHOCTI) ITPOYHBIX HABBIKOB, HAITPABJIICHHBIX HAa CaMOPa3BUTHUEC YEPE3
CaMOO6paSOBaHI/IC;

c(OpPMUPOBAHHOCTH HABBIKOB MIPOSIBIICHUS TI03HABATEILHOW UHUIIMATHBEI B y4eOHOM
COTPYIHUYECTBE.



COJEPKXAHUE ITPOI'PAMMDBbI

11 kaace (344; 14. B HEnENO)
TeopeTnyeckne 0CHOBbI XUMHH

Baxneiimme XxuMuuecKkue MOHATHS U 3aKOHbI. XUMHYECKUH 3JIEMEHT. ATOMHBIN HOMeEP.
MaccoBoe uncio. Hyknuasl. Pagnonyknuasl. M30Tomns!.

3aKOH COXpaHEeHMsI MacChl BEIIECTB. 3aKOH COXPaHEHUs U MpeBpalieHus sHepruu. Jledekr
MAacCBhl.

[Tepuoanyeckuii 3aKoH. DIEKTpOHHAs KOHPUTypanus. ['padudeckas snexkTpoHHas hopMyIa.
PacnpeseneHue 3JIeKTPOHOB B aTOMaX 3JIEMEHTOB MaJIbIX U OOJIBIINX TIEPUOIOB, S-, P-, d-, f-
aneMeHTsl. JlantaHouibl. AKTUHOUABL. VICKYCCTBEHHO MOJTyYEHHBIE 3JIEMEHTHI. BajJeHTHOCTD.
BanenTHble BO3MOXKHOCTH aTOMOB. BOIOpOAHBIE COETMHEHUS.

Crtpoenue BemiectBa. Monnas cBs3b. KoBaneHnTHas (mossipHas U HEMOJSpHAs) CBS3b.
DnekTpoHHas ¢popmyna. Meraminueckas cBs3b. BogopoaHas cBA3b.

['uOpunn3anyst aTOMHBIX OpOUTANIEH.
Kpucranisl: aTOMHbIE, MOJIEKYJIIPHBIE, HOHHBIE, METANINYECKUE. DJIeMEHTapHas STUehKa.

[Momumopdusm. [Tomumopdusie Momudukanum. Amnorponus. M3omepus. ['omonorus.
XHUMHUYECKUN CUHTES.

Xumnueckue peakiuu. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC peakinu. Peakiiuu pa3nosxkenus,
COEIMHEHUS, 3aMeIlleHUs], OOMeHa. DK30TEPMUUYECKUE U SHTOTEPMUUECKHIE PEAKIUH.
OO6patumsbie 1 HeoOpaTuMble peakuuu. TemnoBoi ad ekt peakiuu. 3akoH ['ecca.
Tepmoxumuueckue ypaBHeHus. Termnora oOpa3zoBanus. TemnoTra cropaHusl.

CKopoCTh XMMHUECKOH peakliMi. AKTUBUPOBAHHBIN KOMILIEKC. 3aKOH JEMCTBYIOLIUX Macc.
KuneTnueckoe ypaBHEHHE PEAKLIUH.

Xumnueckoe paBHoBecue. [Ipunnun Jle Hlarense.

PactBopsl. [lucniepcublie cucteMsl. PactBopsl. ['pyOonucnepcHbie cucTeMbl (CyClieH3Uu |
smynbeun). Kommonaaeie pacTBopsl (30711). A3p0o30IIH.

CniocoObl BbIpaykeHUsI KOHIIEHTPALMU pacTBOPOB. MossipHast KOHLEHTpalus (MOJISPHOCTB).

SJIGKTpOJ'II/ITBI. 9HeKTp0J’II/ITI/I‘{eCKa${ JAUCCoranus. CremneHb JAUCCOoMalu. Koncranra
JAUCCoHalu. BOI[OpO,Z[HLIﬁ MoKa3aTelb. Peakiinyu HOHHOTO oOMeHa.

I'mpponns opraHnvecKkrx BemecTB. [ napoaus comnei.

DIEeKTPOXUMUYECKHE peakiuu. [ albBaHUYEeCKU deMeHT. DnekTpoabl. Ao, Karos.
AKKymynsTop. TOIUIMBHBIN 371EMEHT. DIEKTPOXUMHUSL.

Psan CTAaHAAPTHBIX 3JICKTPOJAHBIX ITOTCHIIUAJIOB. CTaHI[apTHLIC yCJioBUA. CTaHI[apTHBIﬁ
BO,Z[OpOI[HLIfI QJICKTPOA.

Koppo3zus metannoB. XuMu4ecKasi U JICKTPOXUMUYECKasT KOPPO3HSL.
DIEKTPOIN3. DIEKTPOIN3 BOAHBIX PACTBOPOB. DJIEKTPOJIU3 PACILIIABOB.

Heopranuveckasi xumust



Metamibl. CriocoObl osTy4eHus: MeTauToB. JIeTkue u TshKENbIe MeTaIlTbl. JIerkoriaBkue u
TYTOIUIaBKUE MeTasuibl. MeTtannudeckue 3ineMeHTsl A- u b-rpynn. Meas. Llunak. Tutan. Xpom.
Kenezo. Hukens. [Inatuna. Crnasel. Jlerupyromume noo6asku. Y€puesie metaibl. L{BeTHbIC
Metaibl. YyryH. Crane. JlerupoBaHHbIE CTaJIN.

OKcuabl ¥ THAPOKCHIBI METAJIIIOB.

Hewmeramnsl. [IpocThie BenecTBa — HeMeTalibl. Yiepoa. Kpemuauii. A3zot. ®ocdop.
Kucnopon. Cepa. @rop. Xiop.

Kucnorasre okcuzpl. Kucnopoaconepskaniye kucinoTel. CepHasi KHCIIoTa. A30THAst KUCIIOTA.
BonopoHslie coeTMHEHNST HEMETAIIOB.

I'eneTrnueckas CBsi3b HEOPTAHMYECKUX U OPraHUYECKUX BEIIECTB.
XuMHus U KU3Hb

XuMuyeckasi MpOMBIIUICHHOCTb. XUMUYECKas TEXHOJIOTUS.
XUMHYECKOTO 3arpsi3HEHUS.

JleMoOHCTpaL UK.

e Moenu HOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX U METANIMYECKUX KPUCTATUIMYECKHUX
pPELIETOK.

e Mojenu MOJIEKyJT HU30MEPOB U TOMOJIOTOB

o Pa3JII/ItIHI>Ie THUIIBI XUMHWYCCKHUX peaKuHﬁ, BHUICOOIIBITHI ITO OpFaHHHGCKOﬁ XUMHUHA.
e OOpa3ipl METAIIJIOB M KX COCIMHEHUH, CTIJIAaBOB.

e BsaumopeiicTBre METaIIOB C KUCIOPOAOM, KHUCIOTAMH, BOJIOM.

o JlokazarenbcTBO aM(OTEPHOCTH ATIOMUHUS U €T0 THAPOKCHUIA.

e BzaumopeiicTBre MeaH U Kelie3a ¢ KUCIOPOJOM; B3aUMOJICHCTBUE MEIU U JKeJie3a C
KHCJIOTaMU (CepHasi, COJIsTHAs ).

e Tlonyuenue rugpoxcunos meau (L) u xpoma (I11), okcuaa meau.

e BzanmopnelicTBHE OKCHIOB ¥ THAPOKCHOB METAJIOB C KUCJIOTAMH.
e JloxazarenbcTBO ampoTepHOoCcTH coenuHeHuil xpoma(1ll)

e OO0pa3lbl HEMETaIOB.

e Mojenu KpUCTAIIMUECKUX PEIIETOK aMas3a 1 rpaduTa.

o [Ilonmyyenue aMMuaka u XJIOpOBOJIOPO/A, PACTBOPEHHE UX B BOJE, 10OKA3aTEIHCTBO
KHCJIOTHO-OCHOBHBIX CBOWCTB 3THUX BEIIECTB.

e (Cxuranwue YT 1 CEPBI B KUCIIOPOAEC, OIIPCACIICHUEC XUMHUYCCKUX CBOICTB MMpOAYKTOB
CropaHus. BzauMoneilicTBue ¢ MebIO KOHLICHTpHpOBElHHOfI CCpHOI71 KHUCJIOTHI,
KOHLICHTpPIpOBElHHOfI n pa36aBHCHHOﬁ a30THOM KHCJIOTHI.

e OOpa3ipsl cpesicTB OBITOBONW XMMHUH, HHCTPYKIIUU IO UX IPUMEHEHHIO.



JlaGopaTopHbIe ONBITHI.
1. H3yueHue BAMSHUA PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIHA
2. OmpezeneHue peakliuy Cpebl YHUBEPCAIbHBIM HHINKATOPOM.

3. Tumponus coneii.

IpakTnyeckune padoThl
1. IlpuroroBieHue pacTBOPOB C 33JaHHON MOJISIPHON KOHLIEHTpALUE».
2. Pemienue skcriepuMEHTAIBHBIX 33]a4 10 TeMe «MeTauibn

3. PemieHue sxcniepUMEHTANBHBIX 3a/1a4 110 Teme «HemeTamibn



YuyeOHO-TEMATHUYECKHI IJIAaH

Ne Tema KonuuecTBo B Tom uncne
4acoB Teopus [IpakTrueckue KonTp.
paboTHI -
1. Teoperuyeckre 0OCHOBbI XMMHH 19 17 1 1
2. 1.1 Baxueiiiime XuMUYeCKUe TOHATHUS U 3aKOHBI | 4 4
3. 1.2 Crpoenue BemiecTsa 3 3
4, 1.3 Xumuueckue peakiuu 3 3
S. 1.4 PactBOpBI ) 4 1
6. 1.5 DnexkTpoxuMHUecKue peakuuu 4 3 1
7. Heopranuyeckasi Xumus 11 9 2
8. 2.1 Meramibl 6 5 1
9. 2.2 Hemetamisl 5 3 1 1
10. XuMus M KU3Hb 3 3
UTOIro 34 29 3 2




KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHUE

No Tema KonuuectBo
ypo qaCcOB
Ka

XapakrepucTtuka yueOHoi aestensHocTr (YY)

Jara
JIaHUPY
emast

Hara
dbaxTHue
cKast

Teopernueckue ocHOBbI XumMuu (194)

1. Baxwneiimme XuMHUUECKHE TIOHATHS U 3aKOHBI (4 1)

1. XuMudeckuit anemMenT. Hykmumbr. 1
N3oTOmEL. 3aKOHBI COXpaHEHUS MacChl U
SHEPTUU B XUMHH.

IlepeunciaTe Ba)XKHEHIINE XapaKTEPUCTUKA XUMUYIECKOTO
anemenTa. OOBSACHITH Pa3IHINe MEXKIY TOHATHIMU
«XMMHMYECKHUH IIEMEHTY, «HYKJIH», «U30TOID. ITpuMeHsTh
3aKOH

2. [lepuonmueckuii 3akoH. Pacnipenenenne | 1
9JIEKTPOHOB B aTOMaX AJIEMEHTOB MaJIbIX
1 OOJIBIIUX TICPUOJIOB.

3. [TonoxxeHne B mepuogudeckoit cucreme | 1
BOJIOPO/Ia, JIAHTAaHOMIOB, aKTHHOWUIOB 1
HNCKYCCTBCHHO ITOJTYYCHHBIX 3JICMCHTOB.

4, BaneHnTtHOCTE 1 BaJIEHTHBIE 1
BO3MOXHOCTH aTOMOB

COXPaHEHHMsI MacChl BEIIECTB ITPU COCTaBICHUN ypaBHEHUI
XUMHYECKUX peakiuil. Onpenensarts MaKkCUMalbHO BO3MOYKHOE
YHCIIO DIICKTPOHOB HA SHEPTETUYECKOM YPOBHE. 3alHChIBaTh
rpapuuecKue EKTPOHHBIE (OPMYIIHI S-, P- U d-2JIEMEHTOB.
XapakTepu30BaTh MOPSIIOK 3AIMOTHEHUS JICKTPOHAMHU
SHEPreTHYECKUX yPOBHEH U OAypOoBHEH B aToMaX. OOBACHSTH,
B 4€M 3aKIII04YaeTCs (PU3MIECKUI CMBICIT OHSTHUS
«BaJIEHTHOCTH». OOBSICHATB, YEM ONPENIEIISIOTCS BaJICHTHEIC
BO3MOKHOCTH aTOMOB pa3HbIX 31eMeHTOB. COCTaBISATh
rpaduyecKue MeKTpOHHbIE (popmysibl a3ota, Gocdhopa,
KHCIIOPOJIA M CEPBbI, a TAK)KE XapaKTepU30BaTh U3MEHECHUSI
paanycoB aTOMOB XUMHWYECKHX 2JICMECHTOB I10 IIEPUOJIaM U A-
rpynrnaM MepuoanYecKoi TabIuIlb!

1. Crpoenue BemectBa (349)

5 OcCHOBHbBIC BHJIBI XUMUYECKOH CBSI3H. 1
HonHas 1 xoBaJIcHTHAs CBA3b.
Mertannunueckas cBsi3b. Bogopoanas
CBSI3b.

6 [IpoctpancTBeHHOE CTpOeHME MONIeKy . | 1

OOBICHATH MEXAHU3M O6pa30BaHI/I$[ HOHHOH U KOBaJICHTHOM
CBSI3H M OCOOECHHOCTH (1)I/IBI/IIICCKI/IX CBOMCTB MOHHEIX U
KOBAJICHTHBIX COSIUHCHUM.

CoCTaBIATh AIIEKTPOHHBIC ()OPMYIIBI MOJIEKYJI KOBATIEHTHBIX
coenuHeHN. OOBACHATH MEXaHU3M 00pa30BaHUs BOJOPOTHON U




CtpoeHue KpHUCTaIIOB.
Kpucrannuueckue pemérku.

[TpuurHbl MHOTOOOPa3Hs BEIIECTB.

METAJTUYECKOH CBsI3¢i M 3aBUCUMOCTH CBOMCTB BEUIECTBA OT
BUJIa XUMHUYECKOH CBsI3U. OOBICHSITH MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJI OPTraHMYECKUX U HEOPTraHUUECKUX
COCIIMHEHU C TIOMOIIBIO TIPECTABICHUI O THOPUIN3AIIH
opOuTaineii. O0BACHATH 3aBUCUMOCTH CBOMCTB BEIIIECTBA OT THITA
ero KpucTaumdeckoi pemeTkn. OOBSICHATH TPHINHBI
MHOT000pa3usi BEIIEeCTB

1. Xwumuueckue peaknud (3 9)

8. Knaccugukanust XUMUYeCKUX peakLuii. [epeuncnars NpU3HAKH, IO KOTOPBIM KJIACCHQUIHPYIOT
XUMHYECKUE peaKkny.
9. CKOpOCTh XUMUYECKUX PEAKLUH.
Karanus. OOBACHATH CYIIHOCTh XUMHUYECKOH peakiuu. CoCTaBisITh
YpaBHEHHUSI XUMUYECKUX PEaKIMN, OTHOCSLINXCS K
10. XHUMHYECKOE PABHOBECHE 1 YCIOBUA €TI0 onpenenéHHoMy THITy. OOBSICHATH BIMSIHAE KOHICHTPALU
CMCIICHIL. peareHToB Ha CKOPOCTh TOMOT€HHBIX U T€T€POr€HHBIX peaKlnii.
OOBACHATDH BIUSHUE PA3IUUHBIX (DAKTOPOB HA CKOPOCTh
XUMHYECKOHN peaklny, a TaKKe 3HaYCHHE TPUMEHEHHS
KaTajau3aTopOB U HHTHOUTOPOB Ha TpakTHKe. OOBICHATH
BIIMSIHYE N3MEHEHUS KOHIIEHTPAllUy OJHOTO U3 PearupyroImnx
BEIIECTB, TEMIIEPATYPHI U IaBJICHHUA HA CMEUIEHHE XUMHYECKOTO
paBHOBeCHS
1. PactBopsl (5 9)
12. JucriepcHble CUCTEMBI. XapakTepru30BaTh CBOMCTBA PA3JIMYHBIX BUJIOB AUCIIEPCHBIX
CHCTEM, yKa3bIBaTh MIPUUUHBI KOAryJISALUH KOJUIOUIOB U
13. Crioco0s! BEIpaKeHHs KOHIICHTpAIMH 3Ha4YeHHE ITOro sABJIeHM. Pemare 3aaun Ha IPUTOTOBIEHNE
pacTBOpoB. pacTBOpa onpeAenEHHON MOJISIPHOIN KOHLIEHTpauu. ['0ToBUTH
14. TpakTuueckas pa6ora «[IpUrOTOBIEHNHE pacTBOp 3alaHHON MOJIIPHON KOH].[CI;ITpa]_[I/II/I. O6’b$ICVH$[TI>, )
PaCTBOPOB C 3aaHHON MOJISPHOI IIOYEMY PacTBOPHI BEIECTB C NOHHON M KOBAJIEHTHOM MOJIIPHON
KOHLIEHTpaLHeEiD. CBA3BIO MPOBOJAT dJIeKTprUUeckuil Tok. Onpenensts pH cpensl ¢
MTOMOIIBIO YHUBEPCATHHOTO HHANKATOPa. OOBICHITH C TIO3UINH
15. ONEeKTpONUTUYECKAs TUCCOLUALIVSL. TEOPUH IEKTPOIUTHIECKON TUCCOIHMALINHN CYIIHOCTD

Bonoponusiii nokasarens. Peakiumn
HOHHOTO OOMEHa.

XUMHUYECKUX PEaKLMii, IPOTEKAOIIMNX B BOJHOU Cpelie.
CocTaBnATh IOJTHBIE M COKPAIIEHHBIE HOHHBIE YPAaBHEHHS




16. I'aaponu3 opraHyecKux U 1 peaxnui, XapaKTepu3yIOLUIMX OCHOBHBIE CBOMCTBA BaXKHEHUIIINX
HEOpPraHWYECKUX COESTUHEHUH. KJIACCOB HEOPTaHWYECKUX CoeUHEHUN. OnpenensaTh peakuio
cpeJibl pacTBOpa coiu B Bojie. COCTaB/IATh YpaBHEHUSI pEaKIUil
THIPOJIN3a OPTAaHUYECKUX U HEOPraHNYECKUX BEIIECTB
1. Dnextpoxummuyeckue peakuuu (4 1)

17. XuMHYECKNE HCTOYHUKH TOKa. Psip 1 OOBACHATH MPUHITAT PaOOTHI TaTFBAHUIECKOTO JJIEMEHTA.
CTaHIAPTHBIX 3IIEKTPOIHBIX OOBSCHATH, KaK yCTPOEH CTaHAAPTHBINA BOJOPOIHBINA IIEKTPO/I.
MOTEHIUAJIOB. [Tonp30BaThCs PAIOM CTAHAAPTHBIX 3JIEKTPOAHBIX TTOTSHIINAIIOB.

1 . 1 OTnu4aTh XUMUYECKYIO KOPPO3HIO OT 3IEKTPOXUMHUYECKOM.

' Kopposus meTannos u &8 OOBACHITH PUHIHMITBHI 3AIIUTH METAUTHYESCKUX U3EIUI OT
MpeyTpexXICHIE. KOPPO3HIL.

19. ONeKTpOIHS. 1 OOBACHSTD, KAKHE MPOIIECCH MPOUCXOIAT HA KAaTO/IE U aHOJC

20. Konrponsnast padora 1 o Teme 1 MIPU 3JIEKTPOJIU3E PACILIaBOB U pzaCTBopOB coneil. CocTaBiATh
«TeOPETHUECKHE OCHOBBI XHMHID CyMMapHbI€ YpaBHEHHMsI peaKIIUii AIeKTpoIu3a

Heopranuyeckas xumus (11 1)

1. Meramrsl (6 1)

21. OO0miast XxapakTeprCTUKA U CIIOCOOBI 1 XapakTepHu3oBaTh OOIIKE CBOMCTBA METAIUIOB M PA3bCHSITH UX
MOJTyYEHHs] METAJIJIOB. Ha OCHOBE INPE/ICTaBICHUH O CTPOSHUH aTOMOB METAJIIIOB,

> 00 X 1 METAITMYECKOH CBSI3U M METAIUTMYECKON KPUCTAILTHYECKOM

' 5 30p MCTAJUIMHCCKHIX SCMCHTOB A~ I pemérke. MIimmrocTpupoBaTh MpUMepaMu CIIOCOOBI IOy YSHHS
-TpyIIIL. METaIIJIOB. XapaKTepH30BaTh XUMHUYECKUE CBOWCTBA METAJIIOB
23 Mexp. Liunk. Taran. Xpowm. JXKerneso, 1 IA—IIA TpymIt u amoMUHUS, COCTABIISATH COOTBETCTBYOIIINE
HHKEITh, TUTATHHA. ypaBHeHus peakiuii. OOBICHATH 0COOEHHOCTH CTPOCHHS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB b-Tpynn nepuonnueckoi cucremsl /1.
24, CniaBbl METAIIOB. 1 U. MengaeneeBa. CocTaBIsATh ypaBHEHUSI PEAKITHIA,
XapaKTepU3yIONINX CBOMCTBA MEJIH, IIMHKA, TUTAHA, XPOMa,
25. OKCHIBI ¥ THIPOKCHUIBI METAIIIOB. 1 o
xkenesa. [IpenckassiBaTh CBOWCTBA CILIaBa, 3HAS €TI0 COCTAB.
26. Ipaxtnueckas pa6ora 2 «Perenne 1 OOBACHATD, KAK U3MEHSIOTCS CBOWCTBA OKCHIOB U THIPOKCHUIOB

BKCHepI/IMeHTaHBHBIX 3a1a4 110 TEMEC
«MeTaiiby.

METAJUIOB 110 NEpUOJaM U A-TpynmaM NepruoANYECKO TaOIHIIbI.
OOBACHSTD, KAK U3MEHSIOTCS CBOWCTBA OKCHIOB U THIPOKCHUIOB
XUMHUYECKOr0 3JIEMEHTA C TIOBBILIEHUEM CTEIIEHU OKHUCIEHUS €TI0
aToma. 3alMChIBaTh B MOJIEKYJIIPHOM F HOHHOM BH/I€ YPaBHEHHS
XUMHUYECKUX PEAKLUM, XapaKTEPU3YIOIINUX KUCIOTHO-OCHOBHBIE
CBOMCTBa OKCHJOB U THAPOKCHIOB METAJJIOB, 4 TAKKE




AKCIEPUMEHTAIBHO JOKA3hIBATh HATUUHUE ATUX CBOKCTB.
Pacno3naBaTh KaTMOHBI COJIEN C TOMOIIBIO KaUECTBEHHBIX
peaxkuui

1. Hewmeramis (5 u)

27. 00630p HemeTamwioB. CBOWMCTBA U XapakTepru30BaTh 0OIIHE CBOMCTBA HEMETAIOB M Pa3bICHITh
MIPUMEHEHUE BAXKHEHIINX HEMETAILIOB. MX Ha OCHOBE IPEJCTaBICHUI 0 cTpoeHuu aToma. Ha3biBaTh
o8 = obnacTu MpUMEHEHHUs BAKHEHIIINX HEMETAIIIOB.

' Ob1miast XapaKkTEPUCTHKA OKCHIOB XapakTepH30BaTh CBOMCTBA BBICIIMX OKCHJIOB HEMETAIIJIOB U
HeMeTang()B 1 Kchopoz[coz[eEmcame KHCIIOPOJCOAEPKAIIUX KUCIOT, COCTaBIATh YPAaBHEHUS
KHCHOE‘ KHCHHTFHBHHE cBonCTEA COOTBETCTBYIOIINX PEaKUUi U OOBIACHSTH UX B CBETE
CEpHOM 1 a30THOI KHCIIOT. BoxopoaHbie NpeCTaBiIeHU 00 OKUCIUTENFHO-BOCCTAHOBUTENBHBIX
COCMHCHI HCMETAJLIOB. peaKLMsIX U JIEKTPONUTHYECKOU Arccounanuu. CocTaBiIsTh

29. [eHeTHYECKas CBA3b HEOPrAHWYCCKUX 1 YpaBHEHUS PEAKUUH, XapaKTePU3yIOLUIUX OKACIUTEIbHbBIE
OpTaHHYECKHX BEILECT. CBOICTBA CEpHOM U a30THOM KUCIOT. XapaKTepU30BaTh
W3MEHEHHUE CBOMCTB JIETYUYUX BOJIOPOJHBIX COCTUHEHUI
30. [Mpaktuueckas pabora 3 «Pemienue HEMETAJJIOB MO MEPUOAY U A- rpyInam nepruogudecKkoit
SKCIICPHUMCHTAJIBHBIX 3a7a4 110 TCMC cucreMsl. /Iokas3bIBaTh B3aUMOCBSI3b HEOPTaHUUYECKUX U
«HemeTamnsn. oprannyeckux coequHeHH. COCTaBIsATh ypaBHEHUS
XUMHYECKUX PEaKIUi, OTpaskalolINX B3aUMOCBS3b
31. KonTpoasnas padora 2 mo Teme
HEOPraHWYECKUX U OPTaHUYECKHUX BEIIECTB, OOBICHAThH UX Ha
«Heopranuueckast Xumus».
OCHOBE
TEOPHUH JICKTPOIUTHICCKON JUCCOIMALINN U MIPEICTABICHUN 00
OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX Npoleccax. [IpakTuuecku
Paco3HaBaTh BEIIECTBA C TOMOUIBIO KAUECTBEHHBIX PEaKlMii Ha
AHUOHBI
Xumus 4 Ku3Hb (3 4)
32. XuMus B IPOMBITIIIEHHOCTH. [IprHIHATIET OOBsICHATH Hay4YHbBIE PUHIIHITHI IPOU3BOJCTBA HA TPUMEpPE
XUMHYECKOT0 MPOU3BOJCTBA. XUMHUKO- MIPOM3BOCTBA CEPHOM KUCIOTEHI.
TEXHOJIOTHYECKNE TPUHITHITBI
[lepeuncnare TPUHIUIIBI XUMAYECKOTO MTPOU3BOCTBA,
MIPOMBIIIUIEHHOTO NTOJTy4Y€HHUs] METAJIOB.
WCIIOJIb3yEeMBIE MPH TOTYYEHUH YyTyHa.
[Ipon3BoACTBO UyryHa U CTaJu.
CocTaBiATh ypaBHEHUS XUMHUECKHUX pEaKLUil, TPOTEKAIOLINX
33. Xumust B ObITy. XUMHUYECKas yP PCAIIUH, TIp H

MPOMBIIIEHHOCTh U OKpY Karomias




cpena.

34.

Hrorosslii ypok 1o kypcy xumuu 11
KJacca.

NIpY TIOJTyYEHUH YyTyHa U CTallu.

CobOmronaTh npaBmiia 6e30macHON paboThI CO CPEACTBAMU
OBITOBOW XMMUH.

OOBSICHATD TPUYNHBI XUMUYECKOTO 3aTPS3HEHUS BO3AyXa,
BOJJIOEMOB U II0YB




JIMCT KOPppeKTUPOBKHU padoyeil MporpaMmMbl

Knacc

Hassanue paznena, TeMbl

Hara
IIpOBCACHUA 110
TJIaHy

[IprurHa KOPPEKTUPOBKHU

Jlara
IPOBEICHU
s 110 (BaKTy




