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1. Inanupyemble pe3yJbTAaThl 0CBOCHHS Y4eOHOI0 MpeAMeTa, Kypca
®I'OC cpengnero oOmiero oOpa3oBaHHUS YCTaHABJIMBAeT TPEOOBAaHUA K pe3yJbTaTaM OCBOCHUS

yqe6Horo npeaMeTa: TMYHOCTHBIM, METANIPCAMETHBIM, IIPEAMCTHBIM.

10 xmacc

JIMYHOCTHBIE PE3VYJIBTATEHI

1. Poccuiickas rpaxaaHckas HIAEHTHMYHOCTb, INATPUOTH3M, YBA)KEHHUE K CBOEMY HapoJy, YyBCTBa
OTBETCTBEHHOCTH I€peJ POJAMHOM, TOPJOCTh 3a CBOW Kpail, CBOIO POAMHY, IIPOLUIOE U HACTOSILEE
MHOTOHAIIMOHAJILHOTO Hapoa Poccun, yBakeHne ToCyJapCTBEHHBIX CHMBOJIOB (Tep0, (hiar, THMH);

2. TBépaple B3rIAObl U YOEKICHHS, NPUHIUIBI TMOBEACHUS U JEATEIBHOCTH Yepe3 COJep>KaHue
M3y4aeMbIX [IPEIMETOB;

3. Ilonnmanue Ba)KHOCTH CITy>KEHHS OTCUECTBY;

4. JleMOHCTpauusi MPU3HAKOB MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKHd W OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOW Ha JWajiore KyJIbTyp, a TaKKe pa3ludHbIX (opM
0OIIECTBEHHOT'O CO3HAHUS, OCO3HAHHE CBOETO MECTA B MOJIUKYIBTYPHOM MHUDE;

5. JleMoHCTpamus NprU3HAKOB CAaMOPA3BUTHS U CAMOBOCIIHUTAHUS B COOTBETCTBUHU C OOIICUEIIOBEUECKUMHU
LEHHOCTAMHU U HJeajaMH T'pa)kJIaHCKOTro O0IEeCcTBa; TOTOBHOCTh K CAMOCTOSATEIbHOM, TBOPUECKON U
OTBETCTBEHHOH EATEIbHOCTH;

6. T'0OTOBHOCTB U CITOCOOHOCTH BECTH JUANIOT C APYTUMH JIOJBMH, JOCTUTAaTh B HEM B3aUMOIIOHUMAaHMUS,
HaXOJUTh OOILIME LIENU U COTPYAHUYATh AT MX JIOCTHUIKEHHUS, MOHMMATh OTPULIATENIbHBIE CTOPOHBI
HKCTpPEMH3Ma, HalMOHAIW3Ma, KCeHO(POOWH, AMCKPUMUHAIMU TIO COLMAIbHBIM, PEIUTHO3HbIM,
PacoBBIM, HALIMOHAJIBHBIM IPU3HAKAM U JPYT'MM HETaTHBHBIM COLIMATIbHBIM SIBJICHUIM;

7. KoMMyHHKaTHBHas 1€ATEIbHOCTb B IPOEKTHOM JIEATENBHOCTH;

8. HpaBcTBEeHHOE NTOBEIEHNE B IIKOJIE;

9. JleMoHCTparus 1eIeHANPABICHHONW 00pa30BaTEIbHON IEATETLHOCTH, B T.4. CaM000pa3oBaHus,

10./leMoHCTpaIus 3CTETUYECKOTO OTHOLIEHUS K MUPY B paMKax YPOUHOUM U BHEYPOUYHOH AESITETbHOCTH;

11.CobutoieHre paBuII 310pOBOr0 00pasa )KU3HH, OTCYTCTBUE BPEIHBIX MPUBBIYECK;

12.bepekHOe OTHOLIEHHE K CBOEMY 3710POBbI0, YMEHUE OKA3bIBAThH MIEPBYIO MIOMOIIB;

13.OpuenTupoBanue B MuUpe npodeccuit, NpoeKTUPOBAaHNE COOCTBEHHBIX KU3HEHHBIX IUIaHOB;

14.J]leMOHCTpaIUsi SKOJIOTMYECKOrO MBIIIJIEHUS 4Yepe3 IMOBEJCHHE, 3HAaHME O BIHUSHUU COLHUAIBHO-
HYKOHOMHYECKHUX NPOLIECCOB HA COCTOSHUE IIPUPOTHOM M COLIMATIBHOM CPEJIbI;

15.JlemoHCTpalys IOHUMAHNS U IIPUHATHS LICHHOCTEW CEMEWHOU KU3HMU.

METAIIPEJMETHBIE PE3VJIbTATDI

Peryastusarle VY I




OnpenensTe neib AeITeIbHOCTH B COTPYTHUYECTBE C THIOTOPOM;

CaMOCTOATEIbHO WM B COTPYJHHUYECTBE C THIOTOPOM COCTABIIATH IUTAH JCSTEIBHOCTH TIO
NPEIOKEHHOMY aJITOPUTMY HJTH BBIOPATh U3 PENIOKEHHBIX BAPHAHTOB,

JleiicTBOBATh IO COCTABJIICHHOMY IIJIaHY;

KoHTponmupoBarh eATEIbHOCTh O] PyKOBOJICTBOM THIOTOPA;

OcymecTBisiTh 0TOOp Hambonee 3PPEKTUBHBIX CIIOCOOOB AEATEIHLHOCTH B IMPOIECCE pPeaTH3aIiH
JESITEIIbHOCTH;

HaxomuTh Bce BO3MOXHBIC PECYpChl ISl JIOCTHIXKCHHS TIOCTABJIICHHBIX IENed M YYUTHCS HUX
UCTIOJIb30BaTh;

PeanuzoBsIBaTh MJ1aH IEUCTBUI O] PYKOBOJCTBOM ThIOTOPA;

OnpenensTh YCHEIIHBIC CTPATETUHU B PA3IIMIHBIX CUTYAIIHSIX;

OneHMBaTh W ONPENCIATh CTPATETHIO TOBEACHUS C YYETOM TPAXIAHCKUX W HPABCTBEHHBIX

LEHHOCTEMH;

10. OcymiecTBIATH MO3HABATEIBHYIO pe(ICKCHIO e TSIIEHOCTH, 3HAHUS U HE3HAHUSI.

Ilo3naBarensHble Y Y 1

1.

2
3.
4

OBnazneHre HaBbIKaMH 1103HABATEIbHOM, yUeOHOU, NPOEKTHON JEATEIbHOCTH;

OBnasieHne HaBBIKAMH pa3pelieHus npooiem;

YMeHue caMoCTOATEIbHOTO TOMCKA METOIOB PEIICHUS TPAKTUYECKUX 3a/ay;

YMeHue  caMOCTOSTENbHOW — MH(OPMAIMOHHO-TIO3HABATENILHOM  JEATENBHOCTH  NPUMEHEHUS
pa3IMYHBIX METOJOB ITO3HAHUS;

OBnasneHre HaBbIKAMU TMOJYYEHHS HEOOXOAUMOW HHQOpMAlMM U3 pa3IUYHbIX HCTOYHHUKOB
(opuentupoBaThcsi B HHGPOPMAIMHM, TOIy4aTb HWHGOPMAIMIO W3 CIOBApEH, HSHIMKIONEIUH,
XYZ0XKECTBEHHBIX U MyOIUIIMCTUYECKUX TEKCTOB);

Pa3BuTHe HAaBBHIKOB KPUTHYECKHU OLIEHWBATh U MHTEPIPETUPOBATH MHPOPMALMIO, MOIyYaeMyro M3
Pa3IMYHbIX HCTOYHUKOB;

YMeHue onpeenats Ha3HaueHue U PyHKIUU pa3IUYHbIX COLUATbHBIX HHCTUTYTOB B COTPY/IHUYECTBE

C I€aaroroMm.

KoMmmyuukatusasie Y Y /I

YMeHue opraHn30BhIBaTh COLMATBHOE COTPYTHUYECTBO C LIEIbI0 B3AUMHOTO OOOTaICHHUS,

YMeHue MaKCUMaJIbHO YYUTBIBATH HHTEPECHI CTOPOH;

YMenne otOuparh Hanbonee dPQPEeKTUBHBIC UKT JJIsl PEIICHUs] KOHKPETHBIX 3a/lad (KOTHUTHUBHBIC,
KOMMYHHUKATHBHBIC, OPraHU3aIMOHHBIC) U3 MTPEI0KEHHOTO BBIOOpA;

Vcnonb30BaHue 3HAHUN SPTOHOMUKH, TEXHUKH O€301IaCHOCTH, TUTHEHBI U IPYTHX Ha MPAKTHUKE;



5.

YMeHHne caMoCTOSTeNbHO OTOMpaTh 3((EKTUBHBIC SI3BIKOBBIE CPEACTBA IS SICHOTO, JOIMYHOTO H

TOYHOI'O U3JI0KEHUS CBOCH TOUKHU 3pCHUH.

I[MPEAMETHBIE PE3YJIbTATBI

BrlnyckHUK HAyYHUTCS.

pacKpbhIBaTh HA IPUMEPaX POJIb XUMHUH B (POPMUPOBAHUN COBPEMEHHOW HAYYHOW KapTHHBI MHpA U B
MPAKTUYECKOM AEATEIbHOCTH YEJIOBEKA, B3aMMOCBSI3b MEKIY XUMHUEH W JIPYTMMU €CTECTBEHHBIMHU
HayKaMUu;

WJUTIOCTPUPOBATh HA IMPUMEPAX CTAHOBJIEHUE M 3BOJIIOLHMIO OPraHMYECKOW XMMHM KaK HAyKd Ha
pa3IMYHBIX HCTOPUYECKUX ITAIAaX €€ Pa3BUTHUS;

AHAJIMU3UPOBATH COCTAB, CTPOCHUE U CBOMCTBA BEILIECTB, IPUMEHSS IMOJ0KEHNUS OCHOBHBIX XUMUYECKHUX
TEOpUI: XMMHUYECKOIO CTPOEHHUS OpraHuuyeckux coeauHeHuit A.M. BytiepoBa, cTpoeHus atoma,
XUMHYECKOMW CBSI3H, JIEKTPOJUTUUECKON TUCCOLIMAIMNA KUCIOT U OCHOBAHHIA;

YCTaHABIUBATh NMPUYMHHO-CIIEACTBEHHBIE CBSI3M MEX]y CBOMCTBAMHU BEILIECTBA U €r0 COCTABOM, U
CTPOCHUEM;

MIPUMEHSATH MIPABUJIA CUCTEMATUYECKON MEXAYHAPOAHOM HOMEHKIIATYPBI KaK CPEICTBA Pa3IMUCHUS U
UACHTU()HUKAIIIH BEIIECTB M0 UX COCTaBYy U CTPOCHUIO;

COCTaBISITh MOJEKYJSIPHBIE U CTPYKTYpHbIE (OPMYIBI OPraHUYECKHX BEHIECTB KaK HOCHUTeNei
uH(pOpPMaIlMK O CTPOCHHUU BEIECTBA, €T0 CBOWCTBAX M MPUHAIUICKHOCTH K OIMpENeICHHOMY Kiaccy
COCJIMHEHU;

XapaKkTepU30BaTh (U3MUECKHE CBOMCTBA OPraHMYECKUX BEIIECTB W YCTAHABIWBATH 3aBHCHUMOCTH
(U3UYECKUX CBOMCTB BEIIECTB OT TUIMA KPUCTAILNTUIECKON PEIICTKH;

MPUBOAUTH MPUMEPHI OPTAaHMYECKUX BEIIECTB M3YYCHHBIX KJIACCOB C LETBI0 WX HUIACHTU(DUKAIUU U
00BsiICHEHUS 00J1aCTU IPUMEHEHUS;

ONpeAeNsTh MEXaHU3M PEAKIIUH B 3aBUCHMOCTH OT YCJIOBUM MPOBEJICHUS PEAKIIMU U TPOTHO3UPOBATH
BO3MOKHOCTbh MTPOTEKAHUS XUMUYECKUX PEAKIM Ha OCHOBE THIIa XMMHUYECKOMN CBSA3M U aKTUBHOCTH
pEareHToB;

YCTaHABIMBATh 3aBHCUMOCTh PEAKIIMOHHOW CITOCOOHOCTH OPraHMYECKUX COEAMHEHUU OT XapakTepa
B3aMMHOTO BJIUSIHUS aTOMOB B MOJIEKYJIaX C I€J1bI0 IPOTHO3UPOBAHUS MPOAYKTOB PEAKIINH;
YCTaHABIIMBATh T€HETUUYECKYIO CBSI3b MEXIY KJIacCaMU OPTaHMYECKHUX BEIIECTB IS 00OCHOBaHUS
MPUHLMIMAIBHOW BO3MOXXHOCTH OPraHUYECKUX COCIMHEHNN 3aJaHHOTO COCTaBa U CTPOEHUS;
MoJ0UpPaTh PEareHThl, YCIOBHS W OMPENENSITh MPOAYKTH PEaKIUii, TMO3BOJSIONIUX PEaTU30BaTh

na60paTopHLIe 1 IPOMBIIJICHHBIC CII0COOBI MOJIYyUCHU BaXHEHUIITUX OpTraHUYCCKUX BCIICCTB,



ONPENIETATh XapaKTep CPe/Ibl B pe3yJIbTaTe THIPOJIN3a OPTaHUUECKUX BEUIECTB U IPUBOAUTH PUMEPHI
TUIPOJIN3a BEIIECTB B MOBCEIHEBHOM KH3HU YeNOBEKa, OMOJOTMYECKMX OOMEHHBIX Mpolleccax U
MIPOMBIIIUICHHOCTH;

00OCHOBBIBaTh IPAKTHUYECKOE HCIIOJIb30BAHUE OpPraHMYECKHUX BEIIECTB U HX pEakUuil B
MPOMBILIUIEHHOCTH U OBITY;

BBINOJIHATh XUMHUYECKUH 3KCIEPUMEHT 110 PAclO3HABAHMIO U IOJYYEHHMIO OPraHUYECKHUX BELIECTB,
OTHOCSILIUXCS K Pa3jIMYHBbIM KJIaccaM COEIMHEHUM, B COOTBETCTBUM C IpaBUIaMM U IpUEMaMU
0e30macHoi paboThl ¢ XUMHUUYECKUMHU BEUIECTBAMH U Ja00PaTOPHBIM 000PYI0BaHHEM;

MPOBOJAMTH pacyeTbl HAa OCHOBE XUMHUYECKMX (OpMYyNl U YpaBHEHHH peaklMii: HaX0XXJIEeHHE
MOJIEKYJISIPHON  (pOpMyYIIBI OPraHUYECKOr'O BEIIECTBA MO €ro IUIOTHOCTU U MAacCCOBBIM JOJSM
3JIEMEHTOB, BXOSIIUX B €T0 COCTAB, UM MO MPOAYKTaM CTOPaHMUS;

MCII0JIb30BaTh METO/Ibl HAYYHOTO [IO3HAHUS: aHAJIU3, CHHTE3, MO/IETUPOBAHNE XUMHUECKUX IIPOLIECCOB
U SBICHUI — NP pelleHnH Y4eOHO-HCCIeI0BAaTENbCKUX 3a/1ay MO0 M3YYEHHIO CBOICTB, CIIOCOOOB
MOJIyYEHUs U PacllO3HABAaHUSI OPraHUYECKUX BEILECTB;

KPUTHYECKH OLIEHUWBAaTh W HHTEPIPETUPOBATh XUMHUYECKYI0 HMH(OpMAalMIO, COJEpKallylocs B
COOOILIEHUSAX CPEACTB MaccoBOol MH(popMaluu, pecypcax VHTepHeTa, HAy4YHO-ITOMYJISIPHBIX CTaThsIX C
TOYKH 3PEHHSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IEJISAX BBISIBJICHUS OLIMOOYHBIX CYXKIECHUU U
dbopMupoBaHUs COOCTBEHHO MO3UIINY;

YCTaHABIMBATh B3aMMOCBS3U MEXIy (hakTamMu U Teopuel, MPUYMHON M CIEJACTBHEM IPH aHAIU3e

HpO6HCMHBIX CI/ITyaLII/Iﬁ 1 000CHOBaHHH MMPUHHUMACMBIX peIJ_IeHI/Iﬁ Ha OCHOBE XMMHMYECKHX 3HAHUM.

BBIHVCKHI/IK INOJIVIUT BO3MOKHOCTH HAYVUUTHCA:

q)OpMYJ'II/II)OBaTB Oejib UCCICAO0BAHMA, BBIABUIaTb W MPOBCPATH ISKCICPHUMCHTAJIBHO THUIIOTC3BI O
XUMHYECKHX CBOMCTBaX BEIIECTB Ha OCHOBE HX COCTaBa M CTPOCHUSA, UX CIIOCOOHOCTH BCTYyIIaTb B
XUMHYCCKUC PCAKIINU, O XapaKTEPC U NPOAYKTAX PA3TIUIHBIX XUMHYCCKUX pCaKHHﬁ;
HHTCPHPECTUPOBATL JAHHBIC O COCTABC U CTPOCHUHN BCIICCTB, MOJYUCHHBIC C TIOMOMIIBIO COBPCMCHHBIX
q)HSI/IKO-XI/IMI/I'-IeCKI/IX METOJ0B,

OIMMUCBIBATH COCTOAHHUE OJICKTPOHA B aTOMC€ Ha OCHOBC COBPEMCHHBIX KBAHTOBO-MCXaHHYCCKHUX
HpeJICTaBJ'IeHI/Iﬁ O CTPOCHHH aToOMa IJIAd 00BICHEHUS PE3YIBTATOB CIICKTPAJILHOI'O aHAJIM3a BCIICCTB,
XapaKTCPU30BATh POJIb A30TOCOACPKAIINUX I'CTCPOLUKINICCKUX CO€OUHEHHI 1 HYKJIICMHOBBIX KUCIIOT

KaK Ba)KHEHUIITNX OMOIOTHYECKH aKTUBHBIX BCIICCTB.



11 xmacc

JIMYHOCTHBIE PE3VIJIBTATHI

10.

11.

Poccuiickasi rpaxkiaHckasi HMJIEHTUYHOCTb, MAaTPUOTHU3M, YBaXXEHHE K CBOEMY Hapojy, 4yBCTBa
OTBETCTBEHHOCTHU TEpPEJ]l POAUMHOM, TOPAOCTh 32 CBOM Kpail, CBOIO POJIMHY, MPOILJIOE U HACTOAIIEE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccum, yBaxkeHHe rocy1apCTBEHHBIX CHMBOJIOB (Tep0, diiar, TuMH);
I'paxnaHckass TMO3WIMS KaK aKTUBHOTO W OTBETCTBEHHOTO WIE€HAa POCCHMCKOTO OOIIEecTBa,
OCO3HAIOIIET0 KOHCTUTYIIMOHHBIE TMpaBa M OOS3aHHOCTH, YBAKAIOIIETO 3aKOH W IPaBOIMOPSJIOK,
00J1a/1a10111er0 YyBCTBOM COOCTBEHHOT'O JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO HAITMOHATLHBIC U
T'YMaHHUCTUYECKHUE IICHHOCTH U TPATUITUOHHBIC 00IIEYETIOBEUYCCKIE IEMOKPATHICCKUE IICHHOCTH;
['OTOBHOCTB K CITy’KEHHIO OTEUECTBY, €TI0 3aIUTE;

CdopMupoBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHU U
OOIICCTBCHHONW TMPAKTHUKH, OCHOBAaHHOTO HA JUAJIOTe KYJIbTYp, a TaKKe pas3dudHbIX (hopm
00111eCTBEHHOT'O CO3HAHUS, OCO3HAHME CBOETO MECTA B MOJIUKYJILTYPHOM MUPE;

ChopMHpPOBAaHHOCT,  OCHOB  CaMOPa3BUTHUS M CaMOBOCIUTAaHHUS B COOTBETCTBHH  C
00111eYeI0BEUeCKUMU [ICHHOCTSIMH U HieallaMU TPaXKJaHCKOT'0 OOIIECTBA; TOTOBHOCTh M CITOCOOHOCTh
K CaMOCTOSITEJIbHOM, TBOPYECKON M OTBETCTBEHHOM JIE€ATEIIbHOCTH;

TonepanTHOE CO3HAHUE U TIOBEJCHHUE B MOJUKYJIHTYPHOM MHUpPE, TOTOBHOCTh U CIIOCOOHOCTH BECTH
TUAJIOT C JAPYTUMHU JIIOJAbMH, JOCTUTaTh B HEM B3aUMOINOHHMMAHHUSA, HAXOAWUTH OOIIUE LEeTU |
COTPYIHUYATh JUIS WX JOCTHIXKEHHS, CIIOCOOHOCTh MPOTHBOCTOSNTH HJICOJIIOTUHA JKCTPEMU3MA,
HAI[MOHAJN3Ma, KCEHO(POOWH, AUCKPUMHUHAIUM TIO COIMAIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HAI[MOHAJLHBIM MTPU3HAKAM M IPYTUM HETATUBHBIM COIIMAILHBIM SIBIICHUSIM;

HaBpiku coTpyaHuyecTBa CO CBEPCTHUKAMH, JETHbMH MJIAJIIETO BO3pacTa, B3POCIBIMUA B
o0pa3oBaTenbHO, 00IIeCTBEHHO- MOJIE3HOH, Y4eOHO-HCCIeI0BaTENbCKOM, TBOPYECKON U Jp. BUIOB
JIeATEITbHOCTH;

HpaBcTBeHHOE CO3HAHHE U MTOBE/IEHUE Ha OCHOBE YCBOCHHUSI OOIICUETOBEYECKUX IIEHHOCTEH;
['oTOBHOCTB U CIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCIIE caMO00pa30BaHUIO, Ha MPOTSHKEHUHU Beeil
JKU3HU; CO3HATEIILHOE OTHOIIEHHWE K HEMPEephIBHOMY OOPAa30BAaHHMIO KaK YCJIOBUIO YCHEIIHON
npodecCHOHANBHOM U 0OIIIECTBEHHON AEITeTbHOCTH;

DCTeTHUECKOe OTHOIICHHE K MUPY, BKITIOUAsl ICTETUKY OBbITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA,
CropTa, 00IIECTBEHHBIX OTHOIICHUH;

[TpunsiTe W peanu3aiusi IIEHHOCTEH 370pOBOrO0 M 0OE30MacHOTO O0pas3a >KW3HH, MOTPEOHOCTH B
(GU3MYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHIX CIOPTHBHO-03OPOBUTEIHHON NEATENBHOCTHIO,

HENpUSITHE BPEIHbIX MPUBBIYEK: KyPEHHUS, YIIOTPEOICHUS aJIKOT0JIsl, HAPKOTHUKOB;



12.

13.

14.

15.

BepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHWE K (PU3HMUECKOMY M TICHXOJOTHYECKOMY
3/I0pOBBIO, KaK COOCTBEHHOMY, TaK M JPYIHX JIIOJeH, yMEHHUE OKa3bIBaTh NMEPBYIO MEAMLIMHCKYIO
IIOMOILIb;

Oco3Hanubiil BIOOp Oyaymieil nmpodeccun 1 BO3MOKHOCTEH peanu3aiii cOOCTBEHHBIX KU3HEHHbBIX
IUTAaHOB; OTHOUICHHWE NPO(PECCHOHATBHON AEATENIBHOCTH KaK BO3MOXKHOCTH Y4YacTHs B PEIICHHH
JMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIEHAIMOHATILHBIX TPOOIIEM;

ChopMupoBaHHOCTH IKOJIOTMYECKOTO MBIIUICHUS, TOHUMAHUS BIMSHUN COLUAIBHO-OKOHOMUYECKUX
IIPOLIECCOB T4 COCTOSHUE MPHUPOJHON U COLUAIBHON Cpenbl. MPUOOpETeHHE OMbITa HKOJIOro-
HaIlPaBJICHHOM J1E€STEIIbHOCTH;

OTBETCTBEHHOE OTHOLIEHHE K CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOIO NPUHSATHSA LIEHHOCTEN

CEMEWHON KU3HU.

METAIIPEJIMETHbIE

Per YISATHBHBIC!

1. VYmMeHue caMOCTOSTEIBHO ONPEAEIATH LEIH JIEATEIbHOCTH;

2. YMEHHE CaMOCTOSITENILHO COCTABIISATH IIJIaHbI ACSTEIbHOCTH;

3. CaMOCTOATENBHO OCYIIECTBIATh AEATEIbHOCTB;

4.  CaMOCTOATEIbHO KOHTPOJIUPOBAThH JIEATEIbHOCTD;

5. CaMocTosTeNbHO KOPPEKTUPOBATH JAESTEIbHOCTD;

6. Hcmonb30BaTh BCE BO3MOXKHBIE PECYPCHI IS JOCTUKEHHUS IIOCTABIICHHBIX LIEIIEH;
7. Hcrnonb30BaTh BCE BO3MOKHBIE PECYPCHI IS PEAIU3alUU TUIAHOB IE€ATEIIBHOCTH;
8. BrIOMpaTh yCHEIIHbIE CTPATETHH B PA3TUYHBIX CHTYaIUsX;

9. VYMeHHe caMOCTOATENBHO OLIEHUBATh U IPUHUMATh PELICHUs, ONPEAEISAIOINAE CTPATErUIO IIOBEICHUS

10.

C YUYCTOM I'pAKIAHCKHUX U HPABCTBCHHBIX HCHHOCTCﬁ;
BJ'Ia,Z[CHI/IC HaBBIKAMH I103HABaTEIbHOMU pe(bHeI(CI/II/I KaK OCO3HaHHsd COBEPIIACMBIX HCﬁCTBHﬁ )51
MBICJIMTCJIIBHBIX IIPOICCCOB, UX PE3YIIBTATOB U OCHOBaHHﬁ, rpaHui CBOCro 3HaHUA U HE3HAHU A, HOBBIX

IMMO3HAaBAaTCJIbHBIX 3aa4 U CPEACTB X JOCTUKCHUA.

[To3HaBaTenbHbIE:

1. Bnanenue HaBbIKaMU MO3HABATENBHOM, Y4eOHO, IPOCKTHOMN AEITETLHOCTH;

2. Bnanenue HaBBIKAMH pa3pelieHus IpoodsieM;

3. Bnanenue cnocoOHOCTHIO K CAMOCTOATEILHOMY MOMCKY METOJIOB PEIIEHUS MPAKTHUYECKUX 3ajad, K
MIPUMEHEHHUIO PA3JINYHbIX METOJ0B MO3HAHUS;

4. TOTOBHOCTH M CIIOCOOHOCTH K CAMOCTOSITEIbHOW MH(OPMAIIMOHHO - TIO3HABATEIHLHOW JESTEIbHOCTH;

5. BrnaneHue HaBBIKAMU MOTYYCHHUS] HEOOX0IUMON HHPOPMAIINH U3 PA3TUYHBIX UCTOYHUKOB;



6.

Kputnyeckn oIeHMBAaTh M HMHTEPIPETUPOBATH HMH(MOPMAIMIO, TOIYY4aeMyl0 H3 pa3IM4YHbIX

UCTOYHUKOB,;

7. YMeHue olpelesiATh Ha3HauYeHUE U (PYHKLIUU UHCTUTYTOB PA3JIMUHBIX COLMAIbHBIX HHCTUTYTOB.

KoMMyHUKaTHUBHEIE:

1. VYmMeHue npoIyKTHBHO OOIIATHCS;

2. Ywmenue >QQeKTHBHO pa3pemaTb KOHINKT;

3. YMeHHe UCHOJIb30BATh UKT JUIs PEIICHUs] KOHKPETHBIX 3a/1a4;

4. CoOmonenne TpeOOBaHUH IPrOHOMUKM, TEXHUKU OE30IIACHOCTH, T'MTHEHBI, pecypcocOepexeHus,
NPaBOBBIX U ATHYECKUX HOPM, HHPOPMALMOHHOW 0€30MMacHOCTH MPH WCIIOIH30BAHNH HKT;

5. Brnanenue sI3IKOBBIMU CPEACTBAMHU YMEHHE SICHO W JIOTUYHO, TOYHO M3JIaraTh CBOIO TOYKY 3pEHHUS,

HCIIOJIb30BAaTh aJICKBATHLBIC A3bIKOBBIC CPCACTBA.

[NPEJAMETHBIE PE3VJIbTATDBI

BhbIYCKHMK HAYUHUTCS

YCTaHABJIMBATh NPUYUHHO-CIIECCTBEHHBIE CBS3U MEXK/y CTPOCHUEM aTOMOB XMUMHYECKHX 3JIEMEHTOB
Y MEPUOJIMYECKUM U3MEHEHUEM CBOMCTB XMMUUYECKHX 3JIEMEHTOB U UX COCAUHEHHUI B COOTBETCTBUU
C TIOJIO)KEHUEM XUMHUUYECKUX IJIEMEHTOB B IIEPUOAUYECKON CUCTEME;

COCTaBJISITh MOJIEKYJIIPHBIE U CTPYKTYpHBbIE (HDOPMYJIBI HEOPTraHWYECKUX BEIIECTB KaK HOCHUTEICH
“H(pOpMaAIIUK O CTPOCHUH BEIIECTBA, €T0 CBOMCTBAX U MPUHAICKHOCTH K OMPEICICHHOMY KJIacCy
COCJIMHEHMH;

OOBSICHATH TMPUPOAY M CHOCOOBI 00pa3oBaHUs XWMHUYECKOW CBS3H: KOBAJEHTHOW (MOJISIPHOI,
HETIOJISIPHOW), MOHHOW, METAJUIMYECKOW, BOJOPOAHOM — C IIEJIbIO0 OMpENEICHUs XUMUYECKOM
AKTHBHOCTH BEIIICCTB;

XapaKTepu30BaTh (PU3NYECKHE CBOICTBA HEOPTAaHMUYECKUX BEIIECTB M yCTAaHABIMBATH 3aBUCHUMOCTH

(bU3HYECKUX CBOMCTB BEIIECTB OT THITA KPUCTAIUTUIECKON PEIIETKH;

XapaKTepU30BaTh 3aKOHOMEPHOCTH B HW3MEHEHHMM XUMHUYECKUX CBOWCTB IPOCTHIX BEIIECTB,

BOJIOPOJIHBIX COEAUHEHH, BBICIITUX OKCHUJIOB M TUJIPOKCHJIOB;

MPUBOJIUTH MPUMEPBl XUMHUYECKUX PEAKIMK, PACKPBIBAIOIINUX XapaKTEPHbIE XUMHUUYECKHUE CBOWCTBA

HEOPraHMYECKUX BEIIECTB U3YUYEHHBIX KJIACCOB C IENbI0 UX HICHTUDUKALNUN U OObSICHEHUS 00JIaCcTH

MIPUMEHEHUS,

YCTaHABIMBATh TEHETHYCCKYIO CBS3b MEXKIY KJIaCCaMW HEOPTaHWYECKUX BEIIECTB JJIsi 000CHOBAHUS

MPUHLUNUAIBHOW BO3MOXHOCTH IIOJYyYEHUsT HEOPraHUYECKUX W OPraHUYeCKUX COCIUHEHUU

3aJJaHHOT'O COCTaBa U CTPOEHUSI;

noaOUpaTh peareHThl, YCIOBUS W OMNPEACNATh MPOMYKTHl PEaKIMii, MO3BOJSIONIUX pPEeaTu30BaTh

71ab0paToOpHbIE U MPOMBIIIIEHHbIE CIOCOOBI OTYYEHUS BXKHEUIINX HEOPraHMUYECKHUX BEIIECTB;



L ONpCACIIAAThL XapakKTCp CpCAbl B PE3YJbTATC TUAPOJIM3a HCOPraHMYCCKHUX BCHICCTB W IIPUBOAUTH
MNpUMEpPbI THUAPOJIM3a BCUICCTB B HOBCGI[HGBHOP'I JKHU3HHU 4YCIOBCKA, OHMOJOIHYECKUX OOMEHHBIX
npoleccax U NPOMBIIIIEHHOCTH;

e  IPUBOAMTH IIPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKILMHA B NMPHUPOJIE, MPOU3BOJCTBEHHBIX
npoueccax U )KM3HEAEATEIbHOCTH OPraHU3MOB;

e 00OCHOBBIBaTH IPAKTUYECKOE MCIOJIb30BAHUE HEOPraHMYECKUX BEIIECTB M MX pEakUuil B
IIPOMBIIIJIEHHOCTH U OBITY;

e  BBINOJHATE XUMUYECKUHA SKCIIEPUMEHT 110 PACIIO3HABAHMIO U I1OJIyYE€HUIO HEOPraHUYECKHX BEIIECTB,
OTHOCSIIMXCSA K Pa3IUYHBIM KJlaccaM COEIMHEHUH, B COOTBETCTBUU C IpaBWJIAaMH M IIPUEMaMU
0e30macHoi paboThl ¢ XMMMUUECKUMHU BELIECTBAMU U Ja0OPAaTOPHBIM 000PYI0BaHUEM;

e  pacyerhl MacCOBOH JOJHM (Macchl) XUMHUYECKOTO COCIUHEHHS B CMECH; pacueThl Macchl (00bema,
KOJINYECTBA BELIECTBA) MPOAYKTOB DPEAKLMH, €CIIM OJHO U3 BELIECTB JaHO B H30BITKE (MMeeT
IPUMECH); pacdyeThl MacCOBOW WJIM OOBEMHON J10JM BBIXO/A MPOJIYKTa PEAKLUU OT TEOPETUUYECKH
BO3MOYKHOT'O; Pac4eThl TETUIOBOTO 3P QeKTa peakiuu; pacyeThl OOBEMHBIX OTHOIICHUH Tra3oB IPH
XUMHYECKHMX PEAKIUAX; pacueThl Macchl (00beMa, KOJIMUYECTBA BEIIECTBA) MPOJAYKTa peakluu, €cliu
OJIHO U3 BEILECTB JAHO B BUJIE PACTBOpPA C OIIPECIIEHHON MacCOBOM J10JIei pacTBOPEHHOI'O BEILECTBA;

e  BIAJETh IIpaBUIAMU O€30HACHOTO OOpALIEHUs C €IKMMHU, TOPIOYMMHU U TOKCHYHBIMU BELLECTBAMU,
cpencTBamMu OBITOBOM XUMHH;

e KPUTHUYECKHM OIICHHUBATh M HWHTEPIPETUPOBATH XUMUUYECKYIO HWH(MOpPMAIUIO, COJEPKAIIyIOCS B
COOOLIEHUSAX CPEJICTB MAacCOBOI HH(popMaIy, pecypcax MHTepHeTa, HayYHO-TIONYJISIPHBIX CTaThsIX C
TOYKU 3PEHHsI €CTECTBEHHO-HAyYHON KOPPEKTHOCTH B LIENSAX BBIABICHUS OIIMOOYHBIX CYKICHUH U
dbopMupoBaHUs COOCTBEHHOM MO3UIINH;

e  YCTaHaBIMBaTh B3aUMOCBSI3U MEXIy (QakTaMu M TeOpuel, IPUYUHOW U CIIEJCTBHEM IpU aHAIIU3Ee
npoOJEeMHBIX CUTyalluii 1 0O0CHOBAaHMM ITPUHUMAEMBbIX PELICHUH Ha OCHOBE XUMHUYECKUX 3HAHUIA;

e MPEICTABIATh IYTH peIIeHUS TJI00AJIbHBIX NpoOJeM, CTOAMMX Iepe] YellOBEYeCTBOM, U
MEPCICKTUBHBIX HaHpaBHeHI/Iﬁ Pa3BUTHA XHUMUUYCCKHUX TGXHOHOFHﬁ, B TOM YHCIIE TEXHOJIOTHI
COBPEMECHHBIX MaTECPHAJIOB C paSJ'II/I'-IHOI\/’I (bYHKHI/IOHaHLHOCTBIO, BO300HOBISIEMBIX HCTOYHUKOB CBIpbA,

Hepepa60TKH " YTUWIHW3allu NPOMBIIIVICHHBIX U OBITOBBIX OTXOOO0B.

BeINYCKHMK OAYYUT BO3MOKHOCTh HAYUUTHCH:

e CaMOCTOSITENILHO IJIAHUPOBATh U NMPOBOAMTH XUMHYECKHE HKCIEPUMEHTHI C COOJIIOJIEHHEM IPaBUI
6e30macHoi paboTHI C BeLIeCTBAMH U J1a00paTOPHBIM 000y IOBaHUEM;
® TIPOrHO3UPOBATH BO3MOKHOCTH IPOTEKAHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIINIL, JISKAIINX B

OCHOBE IIPUPOJIHBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB.



2. CoaepxxaHue y4eOHOIro mpeaMeTa, Kypca
10 xnacc
Tewma 1. [ToBTOpeHUE u yriryOneHue 3HaHUH

ATOMHO-MOJIEKYJISIpHOE y4deHHE. BellectBa MONEKYJISIPHOIO M HEMOJEKYJISPHOTO CTPOECHHUS.

KayecTBeHHBIN U KOJIMYECTBEHHBINA COCTaB BeulecTBa. MoJisipHast 1 OTHOCUTEIbHAS MOJIEKYJISIPHAs. MAcChl
BelecTsa. MouibHas 1071 U MaccoBas J0JIs YJIEMEHTA B BELECTBE.
Crpoenue atoma. AToMHasi opOuTanb. l[IpaBuia 3amoMHEHHS SJICKTPOHAMH AaTOMHBIX OpOUTaNeH.
Banentnbie snekTponbl. [lepuoanueckuid 3axkoH. dopmyiMpoBKa 3aKOHAa B CBETE€ COBPEMEHHBIX
MIPEACTABICHUI O CTPOCHHM aroMa. I3MeHeHue CBOICTB RJIIEMEHTOB M HMX COCIMHEHUM B Iepuoaax u
rpyInax.

XuMuyeckasi CBA3b. OJEKTPOOTPULIATENBHOCTh. Buapl xumuyeckoil cBs3u. MoHHas cBs3b.
KoBanentnas HemossgspHas W ToJspHas cBsi3b. OOMEHHBIH U JOHOPHO-AKIENITOPHBIA MEXaHU3M
00pa3oBaHMs KOBAICHTHOM MOJSpHOI cBsi3u. ['eomeTpust Monekynbl. Metamnueckas cBa3b. Bonopoanas
CBSA3b. ArperatrHble COCTOSHUSI BELIECTBA. THIbl KPUCTAUNIMYECKUX PELIETOK: aTOMHAas, MOJIEKYJISIpHas,
WOHHAas1, METAJUINYECKAs.

Pacuetrsl mo ¢opmynam u ypaBHeHusM peakuuil. ['a3oBble 3akoHbl. YpaBHeHue Kiaiinmepona-
Mengeneesa. 3akoH ABoraapo. 3akoH 00beMHbBIX OTHOILIEHU. OTHOCUTENbHAS TUIOTHOCTh T'a30B.
Knaccudpukanus XuMU4eCcKMX peakiui MO pa3iIMyHbIM MpU3HAKaM cpaBHEHUs. V3MeHeHue cTeneHu
OKHUCJICHUS DJIEMEHTOB B coequHEHHUsX. OKHUCINTENbHO-BOCCTAHOBUTENbHbIE peakiuu. OKucIeHue u
BOoccTaHOBJIeHHE. OKHUCIUTENN U BOCCTAaHOBUTENH. MeTo1 3eKTpoHHOro Oananca. [lepmanraHat xamus
KaK OKUCIUTENb.

Baxnelimme Kiacchl HEOPraHMYECKMX BeEIIECTB. ['eHeTHueckas CBsSI3b MEXKIY KiaccaMu

HEOpraHWYECKUX coenuHeHnil. Peakuinu nonnoro oomena. ['maponus. pH cpenpi.
PactBopsl. CriocoObl BbIpa’ke€HHsI KOJIMYECTBEHHOTO COCTaBa pacTBOpa: MaccoBasi JOJs (MpOLEHTHas
KOHIIEHTpaIus1), MojspHas KouueHTpauusa. Kommounneie pactBopbl. Dddekt Tunmans. Koarymsimms.
Cunepesuc. KowmmekcHsle coeauHenus. CocTaB KOMIUIEKCHOTO HMOHA: KOMIUIEKCOOOpa3oBaTellb,
nuranjpel. KoopaunanuonHoe uncino. HomMeHknaTypa KOMIIJIEKCHBIX COCTMHEHU.

Hemonctpanuu. 1. O6pasiibl BEIECTB MOJIEKYIISIPHOTO M HEMOJIEKYJIIPHOTO CTpoeHus. 2. Bo3ronka
ioma. 3. OrmpeneneHue KHUCIOTHOCTH CpeAbl TMPH TMOMOLIM HMHAMKATOpoB. 4.0ddext Tunmans.
5.00pa3oBaHNe KOMIUIEKCHBIX COCTMHCHUH TIEPEXOTHBIX METAILIOB.

JlaGoparopuble onbIThl. 1. Peaknuum noHHoro obmena. 2. CBoiicTBa KOJUIOMIHBIX PacTBOPOB.
3.I'maponus coneit. 4.1lomydeHrie u cBOMCTBA KOMIUIEKCHBIX COEAMHEHUH.

[Ipaktuyeckas pabdora Nel. BrnojgHeHHe SKCIEPUMEHTAJIBHBIX 337a4y Mo Teme «PeakimonHas
CIIOCOOHOCTH BEIIECTB B PACTBOPAX).

[IpoBepounas padota mo reme « OCHOBBI XUMHM.



Tema 2. OcHOBHBIE TOHATHSI OPTAHUYECKON XUMUU
[Ipenmer oprannueckoir Xxumunu. OcOOEHHOCTH OPraHMYECKUX BEIECTB. 3HAUEHUE OPraHUYeCKOM
xuMuU. [IpuunHbEl MHOrooOpas3us OpraHu4ecKUX BEIECTB. Y TJIEPOAHBIN CKEJET, €ro TUIIbL: HUKIUYECKHE,
anuiindeckue. KapOouukianueckue M TreTepoOLUKIMYECKUe CcKeneTbl. Buuel cBA3edl B Monekynax
OpraHWYECKUX BEUIECTB: OJAMHAPHBIC, IBOWHBIC, TPOMHBIC. MI3MEHEHHE SHEPTUU CBSI3E€H MEXKIY aTOMaMu
yIJIepoJia IIPU YBEJIIMUYEHUH KPATHOCTH CBA3U. HachllEeHHBIE U HEHACBIIEHHBIE COCIUHEHHUS.

DNEeKTPOHHOE CTPOSHHE U XUMUUECKHUE CBS3U aToMa yriepoa. [ mbpuanzanust opourtanei, ee TUITbI

JUI. OPraHUYECKUX COCIUHECHUI: Sps, sz, sp. O6pazoBanue G- U T-CBSI3€H B MOJIEKYJIaX OPTaHHUUYECKUX
COCIMHEHUN.

OCHOBHbBIE TIOJIOKEHUSI CTPYKTYpPHOM TEOpPUHM OpPraHMYECKHUX CO- €IWHEHUH. XHMHYECKOe
crpoenue. CtpykrypHas Gpopmyia. CTpyKTypHast U IpOCTpaHCTBEHHAs u3omepusi. M3omepust yriiepoaHoro
ckenera. M3omepust nonoxeHus. MexkiaccoBass HM30MepHus. Buabl IpOCTpaHCTBEHHON HW30MEpHH.
OnTuueckast nuzomepus. ONTUYECKUE aHTUIObI. XUPAIbHOCTh. XUpaJIbHbIE U aXUpPaIbHbIE MOJIEKYJIBL.
['eomerpuueckas uzomepus (yuc-, mpanc-uzomepusi). 'omonorus. 'omosnoru. 'omosnornyeckas pa3HOCTb.
["omonornyeckue psasl.

Onexrponnsie 3¢ dexTbr. CriocoOsl 3anuceii peakunii B oprannyeckoid Xxumun. Cxema v ypaBHEHHE.
VYcnosusa nposeaeHus peakuuil. Kiaccugukanms peakuuili OpraHM4ecKuX BEIIECTB [0 CTPYKTYPHOMY
NpPU3HAKY: 3aMellleHe, IPUCOeIMHEeHNE, OTIIeIuIeHne. Mexanu3Mbl peakiuii. CrocoOsl pa3pbiBa CBSI3U
yraepoa-yraeposa. CBoOOIHbIE pauKallbl, HyKJI€O(UIBI U 3IEKTPO(UIIBI.

Knaccudpukanus opraHuueckux BemecTB W peakiuil. OCHOBHBIE KJIACChl OPraHMYECKUX
coenquHeHuil. Kimaccudukanusi opraHn4eckux COeIMHEHUN M0 PYHKIIMOHAIBHBIM IpYyNNaM. DJIEKTPOHHOE
CTPOCHHE OpPraHMYECKMX BEIIECTB. B3auMHOE BIMSIHME aTOMOB M TpyNI aroMoB. MHAYKTHBHBIN U
me3oMepHbIil 3¢ ¢ekTl. [IpencraBnenne o pe3oHaHce. HomeHkaTypa OpraHMYecKUX BeIIECTB.
MexnyHapoaHas (cucreMaTHdecKas) HOMEHKJIATypa OpraHM4ecKHMX BEIIECTB, €€ IPUHIHUIIBIL.
PannonansHas HomeHknatypa. OKuciIeHHe U BOCCTAHOBJICHHUE B OPraHUYECKOW XUMHUH.

I[CMOHCTpaLII/II/I. 1. Mogenun OpPraHn4C€CKUX MOJICKYJIL.

Tema 3. YrieBogopoasl

Ankanpl. CtpoeHue Mosiekysibl MeraHa. [loHstne o koHpopmaruax. OOmas XapaKTepucTHUKa
KJacca, (pu3nyeckre U XUMUYEeCKHe CBOMCTBA (TOpeHHe, KaTaIuTUIeCKOe OKUCIIEHHE, raloreHUpOBaHHUE,
HUTPOBAHUE, KPEKUHT, MHUPoan3). MexaHu3M peakiuu XJIOPUPOBAHHUS MeTaHa. AJIKaHbl B IMPHUPO/IE.
CuHreTndeckue crnocoObl MOJTY4YEHHs allkaHOB. MeETOoJbpl MONy4YeHMsI allKaHOB W3 aJKWJITaJOreHHU/I0B
(peakmus Bropiia), qekapOOKCHITMPOBAHUEM COJIEH KapOOHOBBIX KHCIIOT U 3JIEKTPOJIM30M PACTBOPOB COJICH
KapOOHOBBIX KUCIIOT. [I[puMeHeHNEe aTKaHOB.

Huknoankanel. OOmas xapakTepuUCTHKa Kiacca, (u3ndeckue CcBoiicTBa. Buuel u3omepun.

HanpspkeHHble W HEHANpsDKEHHbIE ITUKIBL.  XMMHUYECKHME CBOWCTBA IMKJIONpoINaHa (TOpeHHe,



TUAPUPOBAHUE, NPUCOECIUHEHHE TaJIOT€HOB, TaJOr€HOBOAOPOJOB, BOABI) M LHUKIOTE€KCaHa (TOpEHUE,
XJIOpUpOBaHUe, HUTpoBaHue). [loyueHne HUKI0aTKaHOB U3 aTKaHOB U JUTaJOT€HAIKAHOB.

Anxensl. O01mas xapakrtepuctuka kiacca. CTpoeHre MOJIeKyJbl dTuiieHa. Puznyeckue cBoilcTBa
aJKEHOB. [ eomeTpruueckas n3oMepust aTKEHOB. XMMUYECKHE CBOMCTBA AJIKEHOB. Peaknuu npucoeguHeHus
110 KpaTHOW CBSI3U — I'UIPUPOBAHUE, FAJIOTEHUPOBAHNE, THAPOTraIoreHupoBaHue, ruparauus. [Ipasuio
MapKkoBHMKOBA U €ro OOBSICHEHHE C TOYKU 3PEHHUs 3JIEKTPOHHOUN Teopuu. B3aumozeilcTBue alKeHOB C
OpOMOM M XJIOPOM B T'a30BOi (paze mim Ha cBeTy. OKUCIIEHUE aTKeHOB (TOpEeHUEe, OKUCICHHE KUCIOPOA0M
B MPUCYTCTBUM XJIOpUAA NAIIaAUs, TOJ JCHCTBUEM cepedpa, OKHCIEHHWE TOpSYUM MOJKHCIECHHBIM
pacTBOpPOM IepMaHraHarta Kajus, okucieHue no Baruepy). [lomumepusanus. IlonydeHue amkeHOB U3
AJIKaHOB, AJIKWJITAJIOT€HUIOB U TUrajloreHankaHoB. [[puMeHenne aTuiieHa 1 nponusieHa.

Ankanuensl. Kitaccudukanus TueHOBBIX yriieBonopoaoB. ConpsbkeHHbIe queHbl. Puzndeckue u
XUMUYECKHE CBOWCTBA JUBMHMWIIA U u3ompeHa. 1,2- u 1,4-npucoenunenue. [lonumepuszanusa. Kayuayku.
Bynkanuzanus kayuykoB. Pesuna u 30ouuT. Cunre3 OytagueHa u3 OyTaHa u 3TaHOJIA.

Anxunbl. O0wmas xapakrepuctuka. CTpoeHre MOJIEKYIIbl aleTuieHa. dusndeckre 1 XuMHUYECKHe
CBOICTBa @JIKMHOB. Peakiuu NMpUCOEIMHEHMs TaJOreHOB, TrajJOre€HOBOAOPOJOB, BOAbL. ['HIpupoBaHHe.
Tpumepuszanus u [uMepusanus anetuieHa. KuciaoTHble CBONCTBA aIKMHOB C KOHIIEBOM TPOWHOM CBSI3bIO.
Auerunubl. OKUCIIEHNE aTKHHOB PACTBOPOM MepMaHraHaTa Kanus. [[pumenenue anerunena. Kapouausrit
MeTo[ noiay4yeHus aneruneHa. [luponus merana. CUHTE3 aJKUHOB aJIKMJIMPOBAHUEM alleTUIIUIOB.

Apensbl. [lonstue 06 apomatumunoctu. IlpaBmiio Xrokkens. bBeH301 — cTpoeHUE MOJEKYIIbI,

¢u3ndeckue cpoiicTBa. ['omonoruueckuit pan 6enzona. M3oMepus au3aMenIeHHbIX OEH30JI0B Ha IpUMeEpe
KeumonoB. Peakiuy 3amenieHus: B OEH30JI5HOM sjipe (TaloreHUpPOBaHNEe, HUTPOBAHHE, ATKUIMPOBAHHE).
Peaxiuu nmpucoenuneHus K 6eH301y (TUAPUPOBAHUE, XJTIOPUPOBAHNE HA CBETY).
OcobeHHOCTH XUMUU AIKUI0€H305I0B. [IpaBuia opueHTAIMu 3aMecTUTENEH B PEaKIUSIX 3aMEIICHUS.
BpomupoBanue u HuTpoBaHue Tonyona. OKUCIEHHE AlKUIOSH30JI0B PACTBOPOM IEpMaHraHaTa Kalus.
["anorenupoBanue ankuiaOEH30J0B B OOKOBYIO Iiemb. Peakius Broprma—®@urrtura kak MeTOJl CHHTE3a
ankuin0eH3010B. CTUPOI KaK IpUMeEp HENpeAebHOTO ApOMATUYECKOTO COSMHEHMUS.

[IpupoaHble UCTOYHUKHU YTIEBOAOPOAOB. [IpupoaHblii U MOMYTHBIN HE(TAHBIE ra3bl, UX COCTaB,
ucnonb3oBanue. Hedtp kak cmech yrieBogopoaoB. IlepBuuHas u BTOpuuYHas mnepepaboTka HedTH.
Pudopmunr. KamenHslii yross.

I'enernueckas cBsI3b MEX]y pa3iIMYHBIMH KJIAaCCaMH yTJIEBOI0poA0B. KauecTBeHHbIE peakiuu Ha
HEeNpeeNbHbIE YTIIEBOAOPO/IBI.

["amoreHonpon3BOAHBIE  YIVIEBOAOPOAOB. Peakumm 3aMemieHuss TrajgoreHa Ha THJIPOKCHII,
HUTPOIpyMIly, LuaHorpymmy. JlelicTBMe Ha TajJloreHIpPOU3BOJHBIE BOJHOTO U CIHMPTOBOIO PACTBOPA
mienoun. CpaBHEHHE pEaKUHMOHHOW CHOCOOHOCTH alKWI-, BUHUJI-, (GEHWI- U OCH3WIraJOreHUIOB.
Hcnonp30BaHne TajJoreHNPOU3BOAHBIX B OBITY, TEXHHKE U B cuHTe3e. [loHATHE 0 MarHUiOpraHnYecKux

coequHeHusx. [lonmyyeHne alkaHOB BOCCTaHOBJIEHUEM HOJAIKAHOB HOJ0BOIOPOIOM.



JemoHcTpanuu. 1. bpoMupoBaHue rekcaHa Ha cBeTy. 2. 'opeHne MeTaHa, 3TUJICHA, alleTUJIeHA. 3.
OTHollleHUE MeTaHa, ITUIICHA, alleTUJICHa U OeH30J1a K pacTBOpaM NepMaHraHaTa Kajlus U OpOMHOM BOJe.
4. OkucneHue ToJIyojia pacCTBOPOM NepMaHraHata kanus. 5. [lonydenue sTuieHa peakuuen aeruapatanuu
3TaHoOja, aleTWIeHa — TUAPOIN30oM Kapbuna kanblus. 6. Ilomydenue ctupona aenoiumepusanueit
MOJIMCTUPOJIA U UCIIBITAHUE €T0 OTHOLIEHUS K PACTBOPY IEpMaHIraHaTa Kajusl.

JlaboparopHbie omnbIiThl. COCTaBICHHE MOJIEIECH MOJICKYJ alKaHOB. B3anMmonelicTBHE aIKaHOB C
opomom. CocTaBieHue Mojiesield MOJIEKYJI HETIPEAEIbHBIX COCIMHEHU.

[TpakTrueckas padota Ne 2. CocTaBieHre MOIeNICH MOJICKYJT YTJIEBOIOPOIOB.

[Ipaktrueckas padota Ne 3. [Tosy4yeHue 3TUIICHA U OTIBITHI C HUM.

Kontponbnas padota Ne 1 mo teme «YTIeBOI0pOABD».

Tewma 4. Kucnopoacoaepskaume opraHu4ecKue COeIMHEHUS

Cnouptel. Homenkiiatypa u uzomepusi ciupToB. TOKCHYECKOE IEUCTBUE HA OPraHU3M METaHOJIA U
staHosa. DU3nyeckue CBOMCTBA MPEIEIbHBIX OJHOATOMHBIX CIIMPTOB. XMMHUYECKHE CBOMCTBA CIIMPTOB
(KUCJIOTHBIE CBOMCTBA, peakluu 3aMEUIeHHs] THAPOKCUIBHOW IPYIIbl HA TajJoreH, MEKMOJIEKYJISIpHAs U
BHYTPUMOJIEKYJISIpHAS JIETHJIpaTalus, OKUCICHHE, PEaKuu yTIeBOJIOPOAHOIO paauKaia). AJIKOTOIATHI.
['unponus, ankuiaupoBaHue (CHHTE3 MNPOCThIX 3¢GupoB mo Bumbsmcony). IlpombiluieHHBIH CHHTE3
MeTaHoja. MHOroaTOMHbIE CHUPTBL. ODTWICHIVIMKOAb M TJIMLEPUH, UX (U3NYECKHEe U XUMHUYECKUE
cBoiicTBa. CHHTE3 AMOKCaHa U3 STUJICHINIMKOISA. TOKCMYHOCTD ATHIIEHIIIMKOIS. KauecTBeHHast peakius Ha
MHOTr0aTOMHBIE cIUPThI. [IpocThie 3¢upbl Kak H30Mephl MPEeNbHbBIX 0IHOATOMHBIX CIUPTOB. CpaBHEHHE
uX (U3MUECKUX M XMMHUYECKMX CBOMCTB €O cnupTaMu. Peakius paciuieruieHuss HpocThIX 3(HUpPOB
HO0OBOJOPOJIOM.

®enonbl. HoMenkmnarypa u uzoMmepusi. BzanmHoe BiausiHMe TPyNN aTOMOB Ha mpuMepe (eHoda.
dusnueckue u XMMHYECKHe CBOWCTBa (heHoa U Kpe3osioB. KucioTHele cBolicTBa (DEHOJIOB B CPABHEHUHU
co crupTaMu. Peakiuu 3amenieHus B O€H301bHOM KoJIblie (TajloreHupoBaHue, HuTpoBaHue). OKucieHue
denonos. KauectBennsie peaknuu Ha GpeHoi. [Ipumenenue denomna.

KapOonumnbHble coennHEHUs. DIIEKTPOHHOE CTPOEHHE KApOOHWIBHOW TpyMIbl. AJIBIETHIb U
keToHbl. du3nueckue cBoicTBa (Qopmasbaeruja, aneraibleruja, aleroHa. Peaknuu mpucoearHEHUs
BOJIbI, CIMPTOB, IIMAHOBOJOpOJA M TruapocyibpuTa HaTpus. CpaBHEHHE PEaKIMOHHOW CIOCOOHOCTH
aIbJIETH/IOB U KETOHOB B peakUUsAX MpHcoeAuHEeHus. Peakiuu 3aMmerieHuss aTOMOB BOAOPOJA MpPH .-
yIJIEpoAHOM aToMe Ha ranoreH. [lomumepusanus ¢opManbaeryaa u anetanpiaeruna. OkucieHue
KapOOHMJIBHBIX coefAuHeHUuH. CpaBHEHHME OKHCJICHHS allbJEeTHA0OB M KETOHOB. BoccTaHoBieHue
KapOOHMJIBHBIX COETUHEHUH B cIUpThl. KauecTBeHHbIE peakiiy Ha anbIeruaHyIo rpymny. OcoO0eHHOCTH
dbopmanbreruaa. Peaknus Gpopmanbsaeruna ¢ GeHOIOM.

KapOoHOBBIE KHCITOTBI. DIEKTPOHHOE CTPOEHHE KApOOKCHIIBHOW TPYMNIBI. [ OMOJIOTHYECKUN psll

MNpEaACIbHBIX OAHOOCHOBHBIX Kap6OHOBbIX KucaoT. Pu3nyueckue CBOMCTBA Kap6OHOBI>IX KHCJIOT Ha



[IpUMEPE MypPaBbUHOM, YKCYCHOW, IIPOIIMOHOBOM, ITaJIbMUTUHOBOM U CTEAPUHOBOM KUCIOT. XUMUYECKUE
CBOMCTBa KapOOHOBBIX KUCJIOT. KHCIOTHBIE CBOMCTBA (M3MEHEHHE OKpPAcKH HHIUKATOPOB, PEAKIIMU C
aKTUBHBIMU METaJUIaMH, OCHOBHBIMU OKCHJIaMH, OCHOBAHUSAMH, COJISIMU). MI3MeHeHne cuiibl KapOOHOBBIX
KHCJIOT IIPY BBEJICHUM JOHOPHBIX M aKIENTOPHBIX 3amecTuTeseid. B3aumonelicTBiue kapOOHOBBIX KUCIOT
co cnuptamu (peakuus 3Tepudukanuu). [amoreHupoBaHne KapOOHOBBIX KHCIOT B OOKOBYIO IICTIb.
Oco0eHHOCTH MypaBbMHOW KHCIOTHL. BakHeimme mpeacTaBUTeNd Kiacca KapOOHOBBIX KHCIOT U UX
npuMeHenue. [lonmydenne MypaBbUHONW M YKCYCHOM KHCJIOT B MPOMBIIUIEHHOCTH. Briciine kapOOHOBEIE
kucnoTel. IllaBeneBas KuclIOoTa Kak HpeNCTaBUTENb JUKapOOHOBBIX kucioT. IlpencraBienue o
HENpeieabHbIX M apOMaTH4eCKUX KucioTax. OCOOEHHOCTH HX CTPOEHUS U CBOWCTB. 3HadyeHUeE
KapOOHOBBIX KUCIIOT.

@OyHKIMOHAIbHBIE IPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. IlomyueHue XJIOpaHTMAPUIOB U
AHTUAPUAOB KHUCIIOT, UX rupoiu3. [lomydyeHnue cioxHbIX 3(UpPOB € UCHOIB30BAHUEM XJIOP- AaHTUAPHUIOB
U aHruapuaoB KucioT. CioxxHble 3(pUpbl Kak U30Mepbl KapOOHOBBIX KHCIOT. CpaBHEHHE (PU3UUECKUX
CBOWCTB U PEAKIIMOHHOM CIIOCOOHOCTH CJIOXKHBIX 3(QUPOB U U3OMEPHBIX UM KapOOHOBBIX KUCIOT. [ mponms3
coXHBIX 3¢upoB. CuHTE3 CIOXKHBIX PUPOB (PeHonoB. CioxHble 3PUPHl HEOPTaHUYECKUX KHCIIOT.
Hutpornmuuepun. Amuzapl. Conn KapOOHOBBIX KUCIIOT, MX TEPMHUYECKOE pa3jOkKEeHHE B IMPUCYTCTBUHU
menoy. CuHTe3 KapOOHWIBHBIX COSIMHEHUH Pa3iioKeHUEM KaJbIIMEBbIX COel KapOOHOBBIX KUCIIOT.

HemoHcTpanuuu. 1. B3aumonelictBue Hatpus ¢ 3TaHosioM. 2. OKHCIEHHE 3TAHOIA OKCHIOM MEJH.
3. Topenue »stanona. 4. B3aumoneiictBue mpem-OyTUIIOBOTO CHHUPTa C COJSHOW KHUCIOTOM. O.
Honodopmuas peaxuus. 6. KauecTBeHHas peakiys Ha MHOTOaTOMHEIE CIIHPTHL. 7. KauecTBeHHEIE peakuu
Ha ¢eHoubl. 8. OnpezeneHue aabAeru10B Py MOMOIIM Ka4eCTBEHHBIX peakiuil. 9.OKucienue ajperuioB
nepmanranaroM kaius. 10. [TomydeHnue cioxxHbIX 3(pUpoB.

JlaGoparopHble onbIThl. 5. CBoiicTBa 3THIIOBOrO cnuprta. 6. CBoiicTBa rimuepuHa. 7. CBoicTBa
¢denona. KauectBeHHsle peakiuu Ha (heHombl. 8. CBolicTBa popmanuna. 9. CBoicTBa yKCYCHOW KHUCIIOTHI.
10. Conu kapOOHOBBIX KHCIIOT.

[IpakTuueckas padbota Ne 4. [Tonyuenue 6pomdTana.

[IpakTnueckas padbora Ne 5. [lonydeHue arneToHa.

[Ipaktryeckas padora Ne 6. [loaydeHne ykCyCHOM KUCIOTHI.

[IpakTuyeckas padora Ne 7. [lonydeHue sTunanerara.

[IpakTnueckass pabora Ne 8. PemeHune  dSKClIEpUMEHTANBHBIX  3aJad [0  TeMe
«Kucnopoacoaep:xariye opraHu4ecKue BeIECTBay.

KOHTpOJ'ILHaSI pa60Ta Ne 2 o Teme ((KI/ICJ'IOpO,Z[COIICp)KaH_II/IC OpTaHUYCCKUC BCIICCTBAY.

Tema 5. A30T- 1 cepocoaepKaniue COeTUHEHUS
Awmunsbl. U3oMepust amuHOB. [lepBUYHbBIE, BTOPUYHBIE U TPETUYHBIE aMUHbI. DU3HMYECKHE CBOMCTBA

HpOCTefIL[IPIX aMHUHOB. AMHMHBI KaK OpraHn4cCKUC OCHOBAHMU. Conn alnKujIaMMOHUS. AJIKI/IJII/IpOBaHI/Ie n



alUJIMpPOBaHUE aMUHOB. Peaklnny aMHUHOB C a30THCTOM KHUCIOTOM. ApPOMaTHYeCKHE aMUHbI. AHWIIMH.
B3aumHoe BnusiHHE TpyIIl aTOMOB B MOJIEKYJ€ aHWJIMHA. XMMUYECKHE CBOMCTBA aHWIMHA (OCHOBHBIC
CBOMCTBA, PEaKIIUM 3aMEIICHUS B apOMaTH4YeCKoe Sapo, okucieHue). [lomyuyeHne aMUHOB U3 CIIUPTOB U
HUTpOcoeuHeH . [IpuMeHeHne anuInHa.

Cepoopranudeckue coearHeHus. [IpencraBieHne o cepoopraHndecKkux coenHeHusX. OCOOEHHOCTH UX
CTPOEHHS U CBOMCTB. 3HAYEHHUE CEPOOPTaHNUUECKUX COECTUHEHUI.

I'eteponukiibl. @ypad U NUPPOIT KaK MPEACTABUTEIM MSATHUUICHHBIX T€TEPOIMKIIOB. DIEKTPOHHOE
CTpOCHUE MOJIEKYyJIbl mnuppona. KuciorHele cBoiicTBa mnupposia. I[lupuauH Kak nOpeacTaBUTENb
HIECTUYJICHHBIX TE€TEPOLMKIIOB. DJICKTPOHHOE CTPOCHHE MOJIEKYJIbl nupuanuHa. OCHOBHBIE CBOMCTBA
NUPUANHA, PEaKIUU 3aMEIIECHUsI ¢ apoMaTudeckuM sijpom. IlpencraBienue 06 nMmmazosne, MUPUIUHE,
MypUHE, MyPUHOBBIX U MUPUMHIUHOBBIX OCHOBAHUSIX.

Hemouctpanuu. 1. OcHOBHbIE CBOMCTBa aMuHOB. 2. KauecTBeHHbIC peaklMd Ha aHWIHUH. 3.
AHuIMHOBBIE KpacuTend. 4. O0pa3Ipl reTePOIUKIMYECKUX COSTUHEHU.

JlabopaTopHsbie onbIThl. KauecTBeHHBIE peaKIny Ha aHWJIMH.

[Ipaktuyeckas padora Ne 9. Pemienne skcriepuMEHTaIBHBIX 337ad 1O TeMe «A30TCOoIepKalie

OpPraHn4YCCKHEC BCUICCTBA».

Tema 6. bruonornyeckn akTUBHBIE BELIECTBA

XKupsl kak cioxHble 3(UPHl TIUIEPUHA U BBICIIUX KapOOHOBBIX KHCIOT. OMBLIEHHE >KHPOB.
lMunporenuszanus xupoB. Mblila Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT.

VYrneBonpl. Mono- u aucaxapuasl. DyHkuu yrieBogoB. buonoruueckas poiib YIJIEBOJIOB.
['moko3a — ¢usnueckue cBOWCTBa, JUHEHHAs U IUKIUYeckass (GopMbl. Peakiiuu rimroKo3bl (OKUCICHHE
A30THOW KHUCIIOTOW, BOCCTAaHOBJIEHHE B IIECTHATOMHBIM CHHUPT), KaYECTBEHHbIE PEAKIMU Ha IJIIOKO3Y.
bposxenue riatoko3sl. pykTo3a Kak U30Mep IIoKo3bl. PHb03a u ne3okcupubdosa.

HMucaxapunel. Caxapo3a Kak NpeICTaBUTENh HE BOCCTAHABIMBAIOIIMX aucaxapunioB. ['maponus
nucaxapunoB. [lonyuenue caxapa u3 caxapHOU CBEKIIBI.

[Tonucaxapuapl. Kpaxmai, ramukoreH, nemiono3a. KauectBenHas peakuus Ha kpaxmain. [ 'uaponus
MIOJINCAXAPHUIOB.

HyxknennoBbie kucnotel. Hykneo3uasl. Hykneorunsl. HykinenHoOBbIE KUCIOTHI Kak MPUPOIHbBIE
nonumepsl. Ctpoenue JJHK n PHK. I'ngponan3 HyKJIEHHOBBIX KUCIIOT.

AMUHOKHUCIOTBI Kak aMm{QoTepHble coequHeHus. Peakiuu ¢ KHCIOTaMH U OCHOBaHHUSIMHU.
O6pazoBanue cinoxHbIX 3¢upoB. [lentunpl. [lentunnas cBsi3b. AMUIHBIN XapakTep MENTHIHOW CBS3H.
['uppomu3 mentuaoB. benku. [lepBuunas, BropuyHas W TpeTUYHAs CTPYKTypbl OenkoB. KauecTBeHHbBIS
peakuuu Ha OeNKu.

HemoHcTtpanuu. 1. PacTBopuMOCTh yrieBoJOB B BOA€ U 3TaHoje. 2. KauecTBEHHbIE peaklu Ha

rroko3y. 3. O0pa3ibl aMUHOKHUCIIOT.



JIa6oparopusbie onbITh. 11.CBoiicTBa rimoko3bl. KauecTBennas peakuus Ha riiokosy. Onpenenenue
Kpaxmasia B poayKTax nutanus. 12. [{BeTHbIE peakiiuy OeNKoB.
IIpoBepounas paboTta mo Teme «A30Tcoaep)Kalle M OMOJIOrMYeCKH aKTUBHBIE OpPraHMYecKue

BE€IICCTBA.

Tema 7. BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS

[TonATHE O BEICOKOMOJIEKYJIIPHBIX BelecTBax. Ilomumepusaust 1 NOJMKOHICHCAIUS KaK METO/IbI
co3JaHusl TNOJUMEpoB. Inactomepbl. [lpuponnbii u cuHTeTHUeckui Kayuyk. Comoaumepu3aius.
CoBpeMeHHbIE MIACTUKHU (MTOJMATHIICH, MOJUIIPONUIIEH, MOJUCTUPOII, TOJUBUHIIXJIOPH, (TOpOILIacT,
nonudITHIIeHTepedTanaT, akpui-OyTaJAueH-CTUPOJIBbHBIN IJIaCTUK, NoJduKapOoHatsl). I[lpupomHsie wu
CHHTETUYECKHE BOJIOKHA (0030p).

Hemonctpauuu. 1. OO6pasubl mnactukoB. 2. Kommeknuss BosjokodH. 3. [lonmukxonaeHcarus
STUJICHIJIUKOJS C TepedTareBOi KUCIOTOM.

JIaboparopHble onbIThL. 13. OTHOIIIEHHE CHHTETUYECKUX BOJIOKOH K PAaCTBOPaM KUCIIOT U IIEJI0YEH.

[IpaxTuueckas padora Ne 10. Pacrio3HaBaHH€e MJIaCTUKOB.

[IpaxTnueckas padora Ne 11. Pacnio3HaBaHMe BOJIOKOH.

HroroBas koHTpoIbHAs paboTa.

11 xmacc

Tema 1. Hemeranmsl

Knaccudukanus HeopraHMuecKux BEIIeCTB. JIEMEHThI METaJIbl U HEMETAJLIBI U UX MOJIOKEHHE B
[Iepnoanueckoii cucreme.

Bomopon. Ilomydenue, ¢Qusnueckue U XUMHUYECKHE CBOWCTBA (pEakiMu C MeTalaMd |
HEMeTaJUIaMH, BOCCTAHOBJIEHUE OKCUJIOB U coJield). ['uapuasl. TomMBHbBIE 2IIEMEHTHI.

['anorensr. OOmas xapakTepucTuka HoArpynmbl. (Dusnueckue CBOWCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH M3MEHEHHUSI OKHUCIUTEIIbHOM aKTUBHOCTH TAJIOTEHOB B COOTBETCTBHUH C UX IMOJIOKEHHUEM
B miepuoudeckoi Tadmuie. [Topsaok BeITECHEHUS TAIOTEHOB M3 PAaCTBOPOB TalloreHn10B. OCOOEHHOCTH
xumun (propa. Xiop — TOIyYeHHE B MPOMBIIIJICHHOCTH M J1a00paToOpuu, peaklud ¢ MeTalaMd U
HeMeTayulaMu. B3auMopeiicTBue xjopa ¢ BOJOW M pacTBopaMu Iuenoudeid. Kuciaopoansle coequHeHus
xJiopa. [ MmOXJIOpUTHI, XJI0paT U MepXJIOPaThl KaK TUIIMYHBIC OKUCTUTENH. OCOOEHHOCTH XUMUHN OpoMa U
roma. KauectBeHHass peaknus Ha Hoa. [aloreHoBOIOpOAbl — TOJYyYEeHHE, KHCIOTHBIE U
BOCCTaHOBUTENbHbIE CBOMCTBA. CosiHast KUCI0Ta U ee coii. KauecTBeHHbIE peakIuy Ha raJloreHU/1-UOHBI.

DneMeHTHl MOArpyNIbl kKuciopoaa. O01mas xapakTepucTUKa MOoArpynnbsl. GU3NYecKue CBOMCTBA
npocThix BemecTB. O30H Kak ayoTporHas momudukanus kuciaopona. Ilomydenue ozona. O30H Kak

okuciuTeNb. [l03UTHBHAS U HEraTUBHAsSI POJIb 030HA B OKpYy»Karomien cpene. CpaBHEHHUE CBOMCTB 030HA U



Kkucaopoja. Bona u nepokcn Bogopo/ia Kak BOJIOPOAHBIE COEIUHEHUS KUCIOPOa — CPaBHEHHUE CBOMCTB.
[lepokcu Bogopoia Kak OKUCIUTEND U BoccTaHOBUTEND. Ilepokcnapl metamioB. Cepa. AlioTponust CEphl.
Ou3nyecKkue U XMMHUYECKHUE CBOWCTBA cephl (B3aMMOJCHCTBUE C METaJlJIaMH, KUCIOPOJOM, BOJOPOJIOM,
pacTBoOpamH IeJo4yel, KHUCIoTaMU-OKUcIuTensiMu). CepoBOIOpOa — TOJNyYeHUE, KHUCIOTHBIE W
BOCCTaHOBUTENbHBIE cBOIicTBA. Cynbduasl. CepHUCTBIN ra3 Kak KUCIOTHBIM OKcui. OKHCIUTEIbHBIE U
BOCCTAaHOBUTENIbHBIE CBOMCTBA cepHUCTOro rasa. [lomydeHue cepHUCTOro raza B IPOMBIIUIEHHOCTH U
nabopatopun. CepHucrtas kuciota u ee conu. Cepubiii anruapuia. Cepnas kwuciora. CpoiicTBa
KOHIICHTPUPOBAHHOM 1 pa30aBICHHON CepHOM KUCIOTHI. [leficTBUE KOHIIEHTPUPOBAHHOM CEPHOM KMCIIOTHI
Ha caxap, METaJulbl, HeMeTaJlIbl, Cylbpuabl. TepMuueckas ycToMuuBOCTH cyibdaToB. KadecTBeHHas
peakuus Ha CEpHYIO KUCIIOTY U €€ COJH.

A30T U ero coeAMHEHHs. DJIEMEHThl MOArpynmnsl azora. OOmas XapakTEpUCTUKA MOArPYMIIbI.
Ou3nyeckue CBOMCTBA MPOCThIX BemecTB. CTpoeHue MoeKynbl a3oTa. Du3nueckue W XUMHUYECKHE
cBoiicTBa a3oTa. [lomyueHue azoTa B MPOMBINUIEHHOCTH M JiabopaTopuu. HuTpuasl. AMMHak — ero
nojlyuyeHue, pusndeckue U XUMUYeckue cBoiicTBa. OCHOBHBIE CBOWMCTBAa BOJHBIX PacTBOPOB aMMHUaKa.
Comu ammonus. IloBeneHue cosied aMMOHMSI INpU HarpeBaHMM. AMMHAK KaK BOCCTAHOBUTEIb.
[Tpumenenue ammuaka. OKcuabl a30Ta, UX noinydeHue u cpoiictea. Okeun azora(l). Oxucnenue oxcuaa
asora (II) kucmopomom. Jumepusaius okcuaa azora (IV). A30THCTas KUCIIOTa U €€ coiau. HUTPUTHI Kak
OKHUCJIUTEIN U BOCCTAHOBUTENH. A30THAsl KUCIOTAa — (PU3NYECKUE U XUMHUYECKHE CBOICTBA, MOIyUYCHHE.
OTHolleHNEe a30THOW KHUCIIOTHl K METajylaM M HeMeTaulaM. 3aBUCHUMOCTbh IPOAYKTa BOCCTAHOBJICHHUS
A30THOM KHCIIOTBl OT AaKTHMBHOCTH METajlJla M KOHILIEHTPAllUM KHUCIOTHL. TepMuyeckas yCTOWYHMBOCTH
HUTpPATOB.

®docdop u ero coenunenus. Amorpornust pochopa. Xumuueckue cBoiictBa pochopa (peakuuu ¢
KHCJIOPOJIOM, TAJIOT€HAaMU, METAJUIAMHU, CII0)KHBIMU BEIIECTBAMU-OKUCIUTENSAMH, 1esnodaMu). [lonyuenue
u npuMeHenue pocdopa. Pochopusiii anruapua. OprohocdopHas u MeradochopHasi KUCIOTHI U UX COJIH.
KauectBennas peakuus Ha oprodocdatsl. Dochuasl. Dochun.

Yrnepoa. Annorponus yriaepoaa. CpaBHEHHE CTPOCHHS U CBOMCTB rpaduta u anmasza. Oymiepen
KaK HOBas MoJieKyisipHas Gopma yriepona. ['paden kak moHocno# rpadura. YriaepoaHbie HAHOTPYOKH.
Yroabs. AKTUBHPOBAHHBIN yroib. Ancopouus. Xumudeckue cBoiicta yris. Kapounasl. ['unponu3s kapouaa
KaJbIus U KapOuaa amoMuHus. KapOu sl mepexoJHbIX METAIIIOB KaK CBEPXIPOUHbIe MaTepraibl. OKCHIbI
yraepoaa. OOpa3oBaHHe yrapHOro rasa MHpy HENOJHOM CrOpaHUM YIJiA. YTOJIb U yrapHblM ra3z Kak
BOCCTAaHOBHUTENHM. Peakmus yrapHoro rasza ¢ pacmuiaBamu Imenodeil. CuHTe3 (opMHUAaTOB U OKCAJIaTOB.
VYraekucnelii ra3. YroiabHas KucloTa W ee cond. IloBeneHue cpeqHMX M KUCIBIX KapOOHATOB NpHU
HarpeBaHUMU.

Kpemuuii. CBolicTBa MpocToro BemecTra. Peakiiuu ¢ XJa0poM, KUCIOPOAOM, PACTBOPAMH LIETIOYEH.
Okcua KpeMHUSI B IPUPOJIe U TexHuKe. KpemMHueBbie KUCI0ThI U UX coiu. ['uaponus cunukatoB. Cuiian

— BOJAOPOAHOC COCANHCHUC KPCMHMU.



Bop. Okcun 6opa. boprast kucnota u ee conu. bypa.

Hemonctpanuu. 1. T'openue Bogopona. 2. [Momydenne xmopa (ombIT B mpodupke). 3. OmBITHL C
OpoMHO# Bomo#. 4. OKHUCITUTEIBHBIC CBOMCTBA pacTBOpa TMIOXJjopuTa HaTtpus. 5. [lnaBnenue cepsl. 6.
I'openne cepbl B kuciopoae. 7. BzaumopeiictBue xeneza ¢ cepo. 8. I'openme cepoBomopona. 9.
Ocaxnenue cynbdumon. 10. CpoiictBa cepuuctoro rasza. 11. JlelicTBue KOHIIGHTPHUPOBAHHOW CEPHOM
KHUCIIOTBI Ha Meab U caxaposy. 12. PactBopenune ammuaka B Boje. 13. OCHOBHBIE CBOMCTBa pacTBOpa
amMmuaka. 14. Karanutudeckoe okucienue ammuaka. 15. [lonyuenue okcuna azora (II) u ero oxucnenue
Ha Bo3mayxe. 16. JleiictBue a30THOM KHCIOTHI Ha Mmeawb. 17. T'openume ¢dochopa B kuciopome. 18.
[IpeBpamenue kpacuoro ochopa B 6emblii 1 ero cBedeHue B TeMHoTe. 19. Bzaumoneiicteue ¢pochopHoro
aaruapuaa ¢ Bogoi. 20. O6pasupl rpadura, anmasa, kpemauns. 21. 'openue yraproro raza. 22. Tymienue
MJIaMEHU YTIIEKUCTBIM ra3oM. 23. Paznoxkenue Mmpamopa.

Jlaboparopubie onbiThl. 1.Ilomyuenue xjgopa u u3yueHHe ero cBOWCTB. 2. O3HAKOMIICHHE CO
CBOICTBaMH XJIopcoaepkalux oroenuBareneii. KauectBeHHas peakius Ha rajoreHUA-uoHsbL. 3. CBoiicTBa
OpoMma, Homa u ux cosneil. Paznoxenue nepokcunga Bogopona. OKHCIEHHE HOJU-UOHOB MEPOKCHUIOM
BOZIOpO/a B Kuciou cpene. 4.M3yyeHue CBOWCTB CEpHOM KHUCIOTHI M ee cosieil. 5.M3ydeHue CBOWCTB
BOJIHOTO pacTBopa ammuaka. 6. CoiictBa coseil ammonus. KauectBennas peakiusi Ha (ocdaT-HoH. 7.
KauectBennast peakius Ha kapOoHaT-HOH. Pa3noxenue ruapokapOonara Hatpus. 8. McnblTanue pactBopa
CHJIMKaTa HaTpHsi UHAUKAaTopoM. 9. O3HaKoMIIeHHE C 00pa3liaMy MPUPOAHBIX CUIHKATOB.

[IpakTuueckas padora Ne 1. [Tonydyenue Bogopoza.

[TpakTuueckas pabota Ne 2. [TonydeHne XJI0poBOAOPOAA U CONSHON KUCIOTHI.

[TpakTuueckas pabota Ne 3. [TonydyeHne ammMuaka u U3y4eHUE ero CBONCTB.

[IpaxTuueckas padorta Ne 4. [losyueHue yriekucioro rasa.

[IpakTuueckast padora Ne 5. BrinmosHeHne 3KCHepUMEHTANbHBIX 3a/1a4 1o Teme «Hemeramasy.

KontponbHas padora Ne 1 mo teme «HemeTtaas.

Tema 2. Metamibl

O6mmit 0630p eMeHTOB—MeTauioB. CBOWCTBA MPOCTHIX BEIIECTB-METAIOB. MeTaundecKue
Kpuctaymmaeckue perietku. CrmaBel. XapaKTepUCTHKa Hambojee M3BECTHBIX cIaBoB. llomyuenue u
MPUMEHEHHUE METAJUIOB.

[Ilemounple MeTAIBI— O0OIasgs XapaKTePUCTUKA TMOATPYMIBI, XapaKTePHbIE PEaKIUH HATPHUS U
kanus. CBOMCTBa MIETOYHBIX MeTauioB. [lomyueHune mienounblx MetauioB. Coma W €KW HATp —
BaYKHEUIIINE COETMHEHUS HATpHUsL.

Bepunnuii, Marauid, meno4Ho3eMeNNbHbIE METAITbI. MarHuii v KalbIIHid, UX 00IIasi XapaKTEPUCTHUKA
Ha OCcHOBe mnojoxxeHusa B [lepuonuueckoit cucreme snemeHToB /. M. MeHneneeBa U CTpOECHHSI aTOMOB.

HonyquHe, qJI/ISI/I‘ICCKI/IC N XUMHYCCKHEC CBOfICTBa, INPUMCHCHUC MarHus, KaJbOWUsAd U HUX COG,HI/IHCHHfI.



AMdoTepHOCTh OKCHIA U THAPOKCHAA Oepritusi. JKeCTKOCTh BOBI U CIOCOOBI ee ycTpaHeHus. Okpacka
MJIAMEHU COJIIMHM IIEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAIJIOB.

Anromunuii. PacnpocTpaneHHOCTh B Iipupojie, pusndeckre 1 XUMUYECKUe CBOMCTBA (OTHOILLIEHUE
K KHCJIOpOIy, TajoreHaMm, pacTBOpaM KHUCJIOT U Iejoyeil, amomorepmus). AMPOTEpHOCTh OKCHIAa U
ruapokcuaa amomuaus. Conu amomunus. [lonHoe pa3iokeHue BOAOW COJEH aTIOMUHHS CO CIa0bIMH
JIBYXOCHOBHBIMHU KHCJIOTaMU. AJTIOMUHATHI B TBEPAOM BHJIE€ U B pacTBope. [IpruMeHenne antoMuHusl.

OnoBo u cBuHel. ®uU3nUecKre U XMMHUYECKHE CBOMCTBA (peakLUUU C KUCIOPOJAOM, KHUCIOTaMH),
npumenenue. Conu onoBa (II) u ceunna (I1). CBHHIIOBBIN aKKyMYJISITOP.

Mertasibl no0ouHbIX noaArpynn. OcoOEHHOCTH CTPOEHUSI aTOMOB MEPEXOHBIX METAJLIOB.

Xpom. duznyeckre CBOMCTBA, XUMUYECKHE CBOWCTBA (OTHOIICHUE K BOJSIHOMY TIapy, KUCIOPOY,
XJIOpY, pacTBOpaM KHCJIOT). VI3MeHeHue OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX U KHCIOTHO-OCHOBHBIX
CBOICTB OKCHUJIOB M THAPOKCUIOB XpOMa C POCTOM CTEIEHU OKHCIIeHUsl. AM(pOTEepHbIE CBOMCTBA OKCUIA U
ruapokcuaa xpoma (III). Oxucnenne coneii xpoma (III) B xpomaTsl. B3auMHubie nepexoabl XpoMaToB U
JTUXPOMATOB. XpOMATHI M IUXPOMATHI KaK OKUCIUTEIIU.

Mapranen — ¢u3n4ecKrie ¥ XUMHUYECKHEe CBOMCTBA (OTHOIIEHHE K KUCIOPOIY, XJIOPY, PaCTBOpam
kucnot). Oxcua Mapranua (IV) kak okuciautens u katanuzarop. [lepmanranar kanus Kak OKUCIUTENb.

Kenezo. Haxoxxnenue B npupoje. 3HaU€HHE >Keje3a JUlsl OpraHu3Ma yenoBeka. Puznueckue
cBoicTBa sxene3a. CruiaBbl JKeje3a C yriaepoaoM. XHMHUUYECKHE CBOMCTBA jkele3a (B3aMMOJIEHCTBHE C
KHCIIOPOJIOM, XJIOPOM, CEPOM, yTiieM, KUCIOTaMH, pacTBOpamu coJjieit). CpaBHEHHE KUCIOTHO-OCHOBHBIX U
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB Tuapokcua xenesa (II) u rugpokcuna sxeneza (III). Conu
xene3a (II) u xenesa (III). Meronsr mepeBona coneit >kenesa (II) B comu xenesa (III) u oGpatHo.
OxkucnurenbHbIe CBOMCTBa coeqnHeHuH xene3a (I11) B peakuusix ¢ BOCCTaHOBUTENSIMU (MOIUIOM, MEJTBIO).
[uanuanple KOMILIEKCHI kee3a. KauecTBenHble peakiinu Ha noHsbl sxenesa (I1I) u (I11).

Menps. Haxoxnenue B mpupone. dusmyeckne M XUMUYECKHE CBOMCTBA (B3aMMOJIEHWCTBHE C
KHCJIOPO/IOM, XJIOpOM, cepoi, kucnotamu-okuciaurenasmu). Comu meau (II). Meansiii  kymnopoc.
Ammvuakatel Meau (1) u meaun (IT). [onydenue okcuna menu (I) BoccraHoBienuem rumpokcuaa meau (11)
TJIFOKO30M.

Cepebpo. dusnueckue U XMMUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE C cepoi, XJIOPOM, KHCIOTaMH-
okuciurensamu). OcaxaeHne okcuaa cepedpa mpu AEWCTBUU IIENOYH Ha COJH cepedpa. AMMHUAKATHI
cepebpa kak okuciauTenu. KauecTBeHHas peakius Ha HOHBI cepedpa.
30510T0. PU3NYECKUE U XMMHUECKHE CBOICTBA (B3aMOJIEICTBHE C XJIOPOM, «IapCKOM BOJKOIH». CrIocOOBI
BBIJICJIEHUS 30JI0TA U3 30JJ0TOHOCHOU ITOPOJIBI.

Hunk. ®usnyeckue U XMMHUYECKUE CBOMCTBA (B3aMMOIEUCTBHUE C raJIOr€HaMM, KUCIIOPOIOM, CEPOH,
pacTBOpaMu KUCIOT U 1ienodeit). AMGOTepHOCTh OKCUAA U THIPOKCHIA IIMHKA.

Pryts. [IpeacraBnenne o CBOMCTBAX PTYTH U €€ COCAUHECHUSX.



HNemoHnctpaunu. 1. Komnexnus meramno. 2. Komneknus muHepanoB u pyd. 3. Kosmtekuus
«Amomununity. 4. Komnekuust «Kene3o u ero cmiassl» 5. B3aumopeiictBue HaTpusi ¢ BOAOU. 6.
OkpalvBaHue IUIAMEHHU COJIAMM IIEJIOYHBIX W IIEJIOYHO3EMENbHBIX MeTaoB. 7.B3ammMopeiictBue
Kainpliigd ¢ Bomoil. &8.IlmaBnenme amoMuaua. 9. B3auMmonelcTBue alroMUHHUS coO Iieioubro. 10.
B3aumoseiicTBre Xxpoma ¢ CONSIHON KUCIIOTOM Oe3 pocTyma Bo3ayxa. 11. OcaxneHue ruapokcuaa xpoma
(II) u okucneHue ero nepokcuIoM Bojpopoza. 12. BzaumHble nepexopl XpoOMaToB U JUXpomaros. 13.
Paznoxxenue nuxpomara ammonus. 14. Amomorepmus. 15. Ocaxnenue ruapokcuna skenesa (III) u
OKHCJIEHHE ero Ha Bo3ayxe. 16. Brimenenue cepedpa u3 ero coseit 1eiMcTBUEM MEIH.

JlaGopaTtopubie onbIThl. 10. OkpamMBaHue TUIAMEHH COCIMHEHHUSMHU IIEIOYHBIX METaylioB. 11.
O3HakoMJIEHHME C MHUHEpaJlaMd M BaXHEMIIMMHU COEAMHEHMUSMU IIEJIOYHBIX MeTawioB. 12.CpolicTBa
COEIMHEHUH LIENOYHbIX MeTa/IOB. 13. OKpamyBaHue MJIaMEHH COJIIMU ILIE€JI0YHO3EMENbHBIX METAJIJIOB.
14. CBoiicTBa Maraus u ero coequaennii. 15.CBolictBa coenuHeHnH Kanpnus. 16.0Kectkocts Bonpl. 17.
B3aumoneiicTBue amioMuHHS C KUCIOTamMu u menodamu. 18. Am¢poTepHble CBOWCTBAa THAPOKCHAA
amomunus. 19.CoiictBa conerr xpoma. 20. CpoiicTBa mapranua u ero coeamneHuit. 21. M3yuenue
MUHEPAJIOB xene3a. 22. CBoiicTBa xene3a. KauecTBeHHbBIE peakiiny Ha MOHEKI jkene3a. [lomyuenue okcuia
menu (). 23. CpoiicTBa MeaH, ee CIIaBOB U coenuHeHwmid. 24. CBONCTBA IMHKA M €r0 COEAMHEHUIA,

[IpakTuueckas pabora Ne 6. [TonydyeHue roppKoii conu (CEMHUBOIHOTO Cyib(aTa MarHus).

[IpakTuueckast padota Ne 7. [losnyueHne anroMOKalIneBbIX KBAacIlOB.

[IpaxTuueckas pabota Ne 8. BoimonHeHue SKCIIEpUMEHTaIbHBIX 33]1a4 110 TeMe «MeTasuibl I1aBHbIX
MOATPYIIID).

ITpaktnyeckas pabora Ne 9. [lomyuenue menHoro kymopoca. IIpaktuueckas pabora Ne 10.
[Tomy4yenue xene3Horo Kymnopoca.

[IpakTnueckast pabora Ne 11. BrimonHeHue SKCIEpUMEHTANBHBIX 3a7ad Mo Teme «MeTamsl
MOOOYHBIX TOATPYIII.

KontponbHas pabora Ne 2 o teme «MeTauib».

Tema 3. Ctpoenne atoma. XUMUYECKAs CBS3b.

Crpoenue aroma. Hyknuasl. M3oTonsl. Tunsl pagnoakTuBHOrO pacnana. TepMosiiepHbIA CUHTES.
[TomydyeHue HOBBIX dIeMEHTOB. SnepHbie peakiuu. CTpoeHHE DIEKTPOHHBIX O000JIOYEK aTOMOB.
[IpencraBnenne o KBaHTOBOW MexaHuke. KBaHTOBbIe umcia. AToMmHbIe opOutanu. Pammyc aroma.
DIIEKTPOOTPULIATETBLHOCTb.

Xumunueckasi CBA3b. Buapl xumudeckoit cBsizu. KoBaneHTHas CBsI3b U €€ XapaKTEPUCTHKU (IJIMHA
CBSI3U, OJIAPHOCTb, MOJISPU3YEMOCTh, KPAaTHOCTb CBsi3M). loHHAas cBA3b. MeTaminueckas CBs3b.
Crtpoenue TBepabix Ten. Kpucramimueckue u amopdHble Tena. THIB KPUCTAUIMYECKUX PEHIETOK
METAJIJIOB ¥ HIOHHBIX COEAUHEHHI. MexMOIEKysIpHbIE B3auMoieicTBUA. BogopoaHas cBs3b.

HemoHcTtpauuu. 1. Kpucramnuueckue pemerku. 2. Moaenu Mosiekyi.



Tema 4. OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKIUI

TennoBoi 3 PeKT XMMUIECKON peakIuu. IHIOTEPMUYECKHUE U SK30TCPMHUCCKHUE PEeaKIIuU. 3aKOH
I'ecca. Temmora o6pa3oBaHus BemecTBa. DHeprus cBs3u. [loHsaTHe 00 SHTATBINY.

[lonsatue 00 osHTpomuu. Bropolr 3akoH TepMoauHamMuKH. OHeprus [ubbca wu  KpuTepuu
CaMOIIPOU3BOJIBHOCTH XUMHUUECKON PEAKIIUH.

CKopocTh XMMUYECKUX pEaKIMM M €€ 3aBUCUMOCTb OT IPUPOAbl pEarvpyroliux BELIECTB,
KOHLICHTpAllUU PEareHTOB, TEMIIEPATypbl, HATUYHS KaTaau3aTopa, INIOMAaA1 MOBEPXHOCTH PEArUPYIOIINX
BeIECTB. 3aKOH JAeucTByrommx Macc. IIpaBuno Bant- ['odda. [lonstue o6 sHeprum akTUBanuu U 00
DHEPreTHUECKOM Tpoduiie peakuu. ['OMOreHHBIN ¥ TeTepOreHHbIN KaTamu3. [I[puMepsl KaTaTuTHIeCKUX
IIPOLIECCOB B TEXHUKE U B KUBBIX Opranu3mMax. @epMeHThl Kak OMOJI0rMUYeCKHE KaTaanu3aTophl.

Ob6patumsie peakiuu. Xumuueckoe paBHoBecue. [Ipunnun Jle-Illarense. Koncranta paBHoBecus.
PaBHoBecue B pactBopax. KoncranTel nuccounanuu. Pacuer pH pacTBOPOB CHIIBHBIX KUCIIOT U LIENOYEH.

Pan aktuBHoct MertauioB. lloHATne 0 CTaHZapTHOM  3JIEKTPOJHOM  IOTEHIMAlE U
AJIEKTPOJIBWKYIEH CHiIe peakuuu. XHUMHUYECKHE MCTOYHHKM TOKA: TaJIbBAHUYECKUE DIIEMEHTHI,
AKKyMYJIATOPBI U TOIUIMBHBIE 3JIEMEHTBL. DJIEKTPOJIN3 PACIUIABOB U BOJHBIX PACTBOPOB 3JIEKTPOJIMTOB.

JemoncTpauuu. 1. DK30TepMUYECKHE U 3HAOTEPMHUUYECKHME XMUMHYECKUE peakuuu. 2. TemnoBbie
SIBJICHUS [IPH PACTBOPEHUU CEPHON KUCIIOTHI 1 aMMUAYHOM CENUTPHL. 3. 3aBUCUMOCTbh CKOPOCTH PEaKIIUU
OT MpPHUPOJbI BELIECTB Ha MPUMEpPE B3aUMOAEWUCTBHSA PACTBOPOB PA3JIMUYHBIX KHUCIOT OJUHAKOBOU
KOHIIEHTPAIlUU C OJWHAKOBBIMH KyCOUKamH (TpaHyJaMH) IMHKA U OJWHAKOBBIX KYCOYKOB pa3HBIX
METaJuIOB (MarHus, IIMHKa, *eJie3a) C pacTBOPOM COJITHOW KHCIOTHL. 4. B3aumopeicTBue pacTBOpoB
CEpHOI KHCIOTHI C pacTBOpaMHU TUOCYJb(paTa HATpUs Pa3IMYHONW KOHILIEHTpAallMM M TeMIepaTypshl. S.
Paznoxxenne nepokcua BOJopo/ia ¢ MOMOIIBIO HEOPraHMUECKUX KaTaau3aTOPOB U MPUPOJHBIX OOBEKTOB,
coJlepKalluX Karanasy.

JIaboparopHble onbIThl. DaKTOPHI, BIAUIIONINE HA B3aUMOJICHCTBUE METaJlla C pACTBOPAMU KHUCIIOT.
CMmenieHre XMMHYECKOrO paBHOBECHS MPU YBEIMYEHHWU KOHIIEHTpAIlMM PEeareHTOB U MPOAYKTOB. 26.
Karanutuueckoe pasnokeHne nepokcuia Boopoia

ITpakTruyeckas pabora Ne 12. CKopoCTh XUMHUECKON PEeaKInu.

[IpakTruyeckas padora Ne 13. Xumudeckoe paBHOBECHE.

Kontponbnas padota Ne 3. TeopeTudeckue 0OCHOBBI XUMUH.

Tema 5. XumMnueckas TEXHOJIOTHSA
OCHOBHBIE TMPUHIUIBI XUMAYECKON TEXHOJIOTUU. [IpOM3BOACTBO CEPHON KHUCIOTHI KOHTAKTHBIM

criocobom. Xumm3M mporecca. Chpbe I MPOU3BOJACTBA CEPHOUM KHUCIOTHI. TEeXHOJOTHUYECKas cxema
npoiiecca, MPOoLEeCcChl U anmnaparhl.
IIponsBonacTBo aMMuaka. XuMu3Mm mnpouecca. OnpeeneHne onTUMaibHbIX YCIOBUN IIPOBEACHUS

peakuuu. [IpuHIUT HUPKYISIUY U €r0 peaan3aus B TEXHOJIOTUYECKOH cxeme.



Meramnyprus. YepHast metasutyprusi. JlomeHHbIN nponecc (Chlpbe, YCTPOUCTBO IOMEHHOM MEeYU, XUMHU3M
npoiiecca). [Ipou3BoACTBO cTaliv B KUCIOPOJIHOM KOHBEPTEPE U B AJIEKTPOIEUaX.
Opranunueckuii cuntes. [Ipon3zBoacTBo metaHoa.
Dkosorus ¥ npobdiaemMa OXpaHbl OKpYKaroUIei cpeabl. 3eneHas XuMusl.
Hemonctpauuu. 1. Celppe 171 IPOU3BOACTBA CEPHOM KHUCIOTHI. 2. Mojenb KUISIIEro cios. 3.

XKenesnas pyna. 4. O6pa3ubl CIUIaBOB JKeJe3a.

Tema 6. Xumusi B ObITY M Ha cITy>k0¢e 001mecTBa

Xumust nuu. Kupbl, Gesku, yrieBoabl, BUTaMuHbL. llumeBbsle 100aBku, MX Kiaccu(puKalus.
3ampenieHHble U paspelieHHble MuiieBble n100aBku. JlekapcTBeHHbIE cpeacTBa. Kpacku M MUTMEHTHI.
[MpuHIMTBL OKpamMBaHUsl TKaHeW. Xumus B crpoutenbcTBe. Llement, OeroH. CTekiIo M KepaMmuKa.
TpaguuuoHHBIE U COBPEMEHHBIE KepaMHuueckue Mmartepuansl. CeepxmpoBoisuias kepamuka. beiToBas
xumus. Or6enuBaroiye cpeacTBa. XUMUs B CEIILCKOM X03sicTBe. MIHcekTuuabl ¥ nectuuuasl. Cpenctsa
3alIUThl pacTeHU. PenenneHTsl.

OcoOeHHOCTH COBPEMEHHON HayKH. MeToI0JI0THsI HAyYHOTO ucciieaoBanus. [lonck xummaeckoi
uHpopmanuu.

Hemonctpanuu. 1. Iumessie kpacutenu. 2. Kpamenue Tkaneid. 3. OtOenuBanue TKaHei. 4.
Kepamuueckue marepuansl. 5. [[BeTHbie crekia. 6.Komnekuust cpeacTs 3amuthl pactenuid. 7.Komnexmms
«Tonnugo u ero Buab». 8. [IpuMepsl paboThl ¢ XUMHUYECKUMU 0a3aMH TaHHBIX.

JIaGopaTopHble ONBITHL. 27. 3HAKOMCTBO C MOIOIIIUMHU CPEICTBAMH. 3HAKOMCTBO C OTOEIMBAIOIIUMHU
cpeactBamu. 28. Kien. 29. 3HakoMCTBO ¢ MUHEPAIbHBIMU yIOOPEHUSMHU U NU3yUYE€HUE UX CBOMCTB.

[IpaxTuueckas padbora Ne 14. Kpamienue TkaHei.

[IpakTuueckas padora Ne 15. Onpenenenrne MUHEPaIbHBIX YIOOPEHUH.



3. TemaTnueckoe INJIAHUPOBaAHME ¢ YKa3aHUEM KOJIHNYECTBA YaC0B, 0OTBOAUMBIX HA OCBOCHHEC

KaKI0il TeMbl

CornacHo mporpaMMe, Ha U3yueHHE XMMHH Ha YPOBHE cpenHero oOmiero obpa3zoBaHus (yriayOJeHHBIN
ypoBeHb) oTBoAUTCS 210 yacos.

B cooTBercTBHM ¢ yueOHBIM I1anHoM MBOY IIkomabr Ne 73 xumMuu Ha ypoBHE CpPEHETO 00IIEero
oOpaszoBanus (yriyOJIeHHBIH YpOBEHB) mpenycMoTpeHo B oobeme 204 gaca. Yacel pacmpenesieHbl

cieayrmuM o0pazom

Kiacc KomnuectBo 4wacos | KoinnuecTBO 4acoB B roj
B HENEIIO
10 xmacc 3 gaca 102 gaca
11 xmacc 3 gaca 102 gaca
Bcero 204
10 xmacc
No HazBanue tem Bcero yacos | B ToM uncie Ha: KOC
YPOKH KOHTpOJbHBIE | KOA JJIEMCHTA
paGOThI coJiep>KaHus
1 [ToBTOpEHME U 18 18 0 1.1, 1.3, 1.4, 4.3.1,
yriayOieHue 3HaHu| 4.3.8,4.3.9
2 OCHOBHEBIE mousaTtus | 13 13 0 3.1,3.2
OpPraHUYECKON XUMUU
3 VYrneBo1oposl 25 24 1 1.4.10, 3.2, 3.3, 3.4,
3.9,4.15,4.1.7,
4.2.3,4.3.7
4 Kucnoponconepxamue | 20 19 1 35, 3.6, 3.9, 415,
OpraHUYEeCcKHe 4.1.8,4.2.4,4.3.7
COEIUHEHUS
5 A3oTr- 1 7 7 0 3.7,3.9, 4.15,4.1.8,
cepocoepIKaIme 424, 437
COETUHEHUS
6 Buonornyecku 14 14 0 3.8

AKTHUBHBIC BCIIICCTBA

7 BricokoMonekynsipabie | 5 4 1 424
COCIIMHEHUS




11 xmacc

Ne HasBanue tem Bcero yacos | B Tom uncne Ha: KBC
YPOKH KOHTpOJIbHBIE | KOA SIICMCHTA
paGoTHI COJICpKaHUs
1 Hewmerasuisl 31 30 1 1.24, 2.3, 24,
2.6,2.8
2 Merasuisl 30 29 1 1.2.2, 1.2.3, 2.2,
2.4,25,2.7
3 Crpoenue aToma. 8 8 0 1.3
Xumnyeckas CBA3b
4 OcHOBHEBIE 17 16 1 1.4
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHYECKHUX PEaKIUI
5 XuMuyeckast 7 7 0 421,422
TEXHOJIOTHS
6 XuMus B ObITY U Ha 9 9 0 425
ciry>k0e olrmecTBa







