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IInanupyemMble npeaMeTHbIE Pe3yIbTATHI OCBOCHHUS Y4eOHOI0 peaMeTa « XuMHUsD»
BbinyckHUK Ha yriiy0JIeHHOM yPOBHE HAYUHTCS:

- pacKphlBaTh Ha MpUMEpPax poJib XUMUU B (DOPMHPOBAHUU COBPEMEHHOW HAay4HOU
KapTUHBI MUPa U B MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA, B3aUMOCBSA3b MEXIY XUMHUEH U
JPYTUMU €CTECTBEHHBIMU HAayKaMU;

— WUTIOCTPUPOBATH HA IPUMEPAX CTAHOBJICHUE M YBOJIIOIMIO OPTAaHUYECKOW XMMUHU KaK
HayKH Ha Pa3JMYHbIX UCTOPUYECKUX ATAIAX €€ Pa3BUTHS;

— YCTAHABJIMBATH MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXKIY CTPOCHHEM aTOMOB
XUMUYECKHUX JIEMEHTOB M NMEPUOJIMYECKUM U3MEHEHUEM CBOMCTB XMMUYECKUX IJIEMEHTOB U
MX COCJUHEHHI B COOTBETCTBUU C IMOJOKEHUEM XMUMHUYECKUX DJIEMEHTOB B MEPUOIMYECKON
CHCTEME;

— aHAJIM3UPOBATh COCTaB, CTPOCHUE M CBOWCTBA BEUIECTB, NPUMEHSS TMOJIOKEHUS
OCHOBHBIX XHUMHYECKHX TEOPUH: XMMUYECKOTO CTPOCHUSI OPTaHUYECKUX COeAMHEHH A.M.
bytneposa, ctpoeHust aroMa, XUMUYECKOM CBSI3U, AIEKTPOJUTUYECKON TUCCOIUAIMU KUCIIOT
M OCHOBAHWH; YCTaHaBJIMBAaTh I[PUYUHHO-CJIECJACTBEHHBIE CBSI3M MEXIYy CBOMCTBaAMU
BEIIIECTBA U €r0 COCTAaBOM U CTPOCHHUEM;

— MIPUMEHSATH MPABUIIA CUCTEMATUYECKON MEXIYHAPOIHOW HOMEHKIIATYPBI KaK CPEACTBA
pa3ianyueHus U UACHTU(UKALIUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

- COCTABJISATh MOJIGKYJIIPHBIE H  CTPYKTYpHbIE (OpPMyJBI HEOPraHUYECKHX U
OpraHWYECKHUX BEIICCTB KaK HOCHTENIeH MH(GOPMAIIUU O CTPOSHUHU BEIIECTBA, €r0 CBOMCTBAX
Y MIPUHAJICKHOCTH K ONPEICIICHHOMY KJIacCy COEMHEHHI;

— OOBSACHATH TMPHUPOAY U CHOCOOBI 00pa30BaHUs XUMHYECKOW CBS3U: KOBaJCHTHOMN
(MONsIpHOM, HEMOJIIPHOI), HOHHOU, METAITTMYECKOM, BOJOPOJAHON — C LIENBIO OMpEeIeICHUs
XMMHYECKON aKTHBHOCTH BEILICCTB;

- XapaKkTepu30BaTh (PU3MUECKHE CBOMCTBA HEOPTAHMYECKUX U OPTaHUYECKHUX BEIIECTB U
YCTaHABIMBATh 3aBUCUMOCTH (DM3MUYECKUX CBOMCTB BELIECTB OT THUIA KPHUCTAJIMYECKOM
pELIETKY;

- XapaKTepU30BaTh 3aKOHOMEPHOCTH B H3MEHEHUM XHUMHMUYECKUX CBOWCTB MPOCTHIX
BEILIECTB, BOJOPOJIHBIX COEAMHEHH, BBICIIIMX OKCUJIOB U TUIPOKCHJIOB;

- NPUBOAUTH MPUMEPBl XMMHMUYECKMX PEAKIUH, paCKpBIBAIOIIUX XapaKTEpHbIE
XAMHYECKHE CBOWCTBA HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB M3YYEHHBIX KIJIACCOB C
HENbI0 UX UACHTU(UKAIMY U 00BSCHEHUS 00JIaCTH IPUMEHEHUS;

- ONPEAENATh MEXAHNW3M PEAKIUH B 3aBUCUMOCTH OT YCJIOBHM NMPOBEICHUS PEAKUUUA U
MIPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAaHUsT XMMHYECKUX pEaklMii Ha OCHOBE THUIA
XUMHUYECKON CBS3U U aKTUBHOCTU PEAreHTOB;

- YCTaHABIWBATh 3aBUCUMOCTh PEAKIIMOHHOW CITOCOOHOCTH OPTaHUYECKUX COCTUHECHUN
OT XapakTepa B3aUMHOIO BJIMSHHS aTOMOB B MOJIEKYJIaX C LEIbIO IPOTrHO3UPOBAHUS
MPOAYKTOB PEAKIIUU;

- yCTaHaBIMBAaTh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM pEaKUMh U CMEUIeHUs
XUMHUYECKOTO PAaBHOBECHUSI OT PA3JIMYHBIX (PAKTOPOB C IIENBIO ONMPEICICHHs] ONTUMAIbHBIX
YCIIOBHM MPOTEKAHUS] XUMUUYECKHUX MPOIIECCOB;

- YCTAHABIMBATh TEHETHYECKYIO CBSI3b MEXIYy KilacCaMM HEOPraHWYEeCKUX |
OpPTaHMYECKUX BEIIECTB i OOOCHOBaHUS MPHUHIUIUATHHOW BO3MOXKHOCTH TMOJIYyUEHUS
HEOPraHWYECKUX U OPraHUYECKUX COEAUHEHMI 3aJTaHHOTO COCTaBa U CTPOCHHS;

- MoI0UpPaTh PEareHThl, YCIOBUS U OMPENENATh MPOAYKTHI PEAKIUW, MO3BOJISIOIMINX
peann3oBaTh JIA0OpAaTOpPHBIE M TMPOMBINIJICHHBIE CHOCOOBI TOJYYEHHUS BaKHEHIIHX
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB;

- ONpeAeNsATh XapakTep CpeAapl B pe3ylbTaTe€ THUAPOIU3a HEOPraHUYECKUX U
OpPraHWYECKUX BEILECTB U MPUBOJUTH MPUMEPHI THIPOJIM3a BEIIECTB B MOBCEIHEBHOM KU3HU
YeJI0BEKa, OMOJOTHYECKUX OOMEHHBIX MPOIIECCax M MPOMBIILIICHHOCTH;

- NPUBOAUTH MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaklUuid B MPUPOJE,
MPOU3BOACTBEHHBIX MPOIECCAX U KUZHEAEATEIbHOCTH OPraHU3MOB;



- 00OCHOBBIBAaTh MPAKTUYECKOE HCIIONb30BAaHNE HEOPTraHWYECKHX U OPraHUYeCKUX
BEIIIECTB U UX PEAKIIMHA B IPOMBIIIJIEHHOCTH U OBITY;
- BBIIOJHATh XMMHUYECKMI SKCIIEPUMEHT [0 pAcCHO3HAaBAaHUIO M IOJYYEHUIO
HEOPraHMYeCKUX W OpPraHUYeCKUX BELIECTB, OTHOCSALIMXCA K pPa3JIMYHbIM KJlaccaM
COCMHEHUH, B COOTBETCTBHHM C TMpaBWJIaMH U TpHeMaMu 0e30macHOi paboThl C
XMMHUYECKMMH BEIIECTBAMHM U JIAOOPATOPHBIM 000PYIOBAaHUEM;
- POBOJIUTH pAcueThl HAa OCHOBE XHMHYECKHX (OpPMYT M YpaBHEHHH pEaKIMM:
HaXOXXJCHUE MOJIEKYJIApHONH (OpPMyJIbl OPraHMYECKOro BELIECTBA MO €ro IUIOTHOCTH U
MacCOBBIM [IOJIIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WM IO IPOAYKTaM CrOpaHUs;
pacyeTbl MAacCOBOM J0ONM (Macchl) XMMHMUYECKOIO COECIUHEHHS B CMECH; pPacueThl MaccChl
(oObema, KOJIMYECTBAa BELIECTBA) MPOAYKTOB PEAKIMM, €CJIM OJHO M3 BEIIECTB JaHO B
U30bITKE (MMEET IMPHUMECH); pacdeTbl MAacCOBOM MM OOBEMHOH [10JM BBIXOAA HPOAYKTa
peaKIuu OT TEOPETUYECKH BO3MOXKHOTO; pacueThl TEIIOBOrO 3((eKTa peakiiu; pacyeThbl
00BEMHBIX OTHOUIEHHWH Tra3oB IMpH XHUMHYECKMX peaKkIUsaX; pacdeTbl Macchl (00bema,
KOJIMUECTBA BEILECTBA) MPOJYKTa PEaKMH, €CIIM OJIHO U3 BEILIECTB JAHO B BUIE pacTBOpa C
OIpeIelIEeHHONW MacCcOBOM J0J1el paCTBOPEHHOT'O BEILIECTBA,;
- UCIIOJIb30BAaTh METOJbl HAyYHOIO IIO3HAHMS: aHalU3, CHHTE3, MOJIEIMPOBAHUE
XMMHUYECKHUX IMPOLECCOB U SBJICHUN — MPU PELIEHUH y4eOHO-HUCCIIEN0BAaTENbCKUX 3a7a4 IO
M3YYEHHUIO CBOMCTB, CIIOCOOOB MOJIYYEHHS U paclO3HABaHMsI OPraHUYECKUX BEIIECTB;
- BJIAJICTh MpaBUJIaMU O€30MacHOr0 OOpallleHHsl C €KMMHU, TOPIOUYUMH U TOKCUYHBIMU
BEIIECTBAMH, CPEACTBAMHU OBITOBOM XHUMHUU;
- OCYILECTBJIATh MMOMCK XMMHUYECKOH HMH(pOpMAlMU 10 HA3BAaHUAM, UAECHTH(PHUKATOpaM,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;
- KPUTUYECKH  OLIEHUMBaTb W  MHTEPIPETUPOBaTb XMMHUYECKYI0 HH(oOpMaiuo,
coJiepKallylocsi B COOOLIEHUSIX CpeACTB MaccoBoM HHpopmanuu, pecypcax HMHTepHera,
HAyYHO-TIOMYJISIPHBIX CTAThAX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTHU B LIEIIAX
BBISIBJICHUSI OIIMOOYHBIX CYXACHUH U (POPMHUPOBAHUSI COOCTBEHHOM MO3UIINN;
- yCTaHaBIIMBaTh B3aMMOCBS3U MEX1y (hakTaMu U Teopuel, NPUYMHON U CIIeICTBUEM
IpHU aHaIMU3€ MPOOJIEMHBIX CUTyalluii 1 00OCHOBAHWHU MPUHUMAEMBIX PEIIEHUN Ha OCHOBE
XUMHUYECKHUX 3HAHUM;
- MPEJICTaBIISTh MyTH PELICHUs TI00aIbHBIX MPOOJIEM, CTOAIIUX Iepe]] YETOBEUECTBOM,
U TEpCIEKTUBHBIX HAINPABICHUN DPAa3BUTUSA XMMHUYECKUX TEXHOJOTMH, B TOM 4HCIE
TEXHOJOTHMIl ~ COBPEMEHHBIX  MaTepUaJoB  C  pPa3iIWyHOW  (PYHKIMOHAJIBHOCTHIO,
BO300HOBJISIEMBIX HCTOYHHMKOB CBIPbS, MEpPepabOTKU M YTHIU3ALUHM TMPOMBILIUIEHHBIX H
OBITOBBIX OTXOJIOB.

BbinyckHUK Ha yriiy0JieHHOM yPOBHe MOJIyYUT BO3MOKHOCTh HAYYUTHCH .

- Gopmynupoeams yenb uccie008anus, 8bl08U2AMb U NPOBEPSAMb IKCNEPUMEHMANLHO
2UNOme3sbl 0 XUMUYECKUX CBOUCMBAX Bewecms HA OCHOBe UX COCMABA U CMPOeHUs, Ux
CNnOCoOHOCMU 6CMYNAmMb 8 XUMUYECKUe peakyuu, o xapaxmepe u npooyKmax pasiudHblx
XUMUYECKUX PeaKyull;

- CAMOCMOAMENbHO  NAAHUPOBAMb U  NPOBOOUMb XUMUYECKUe IKCNEePUMEHMbl C
coonooenuem npasun  0e30nacHou  pabomvl ¢ Geujecmeamu U - 1AOOPAMOPHLIM
060pyodosanuem,

- UHMEPNPemupo8ams OdHHble O COCMAge U CMPOEHUU GeujeCms, NOJYUEeHHble C
HOMOWBIO COBPEMEHHBIX PUBUKO-XUMUYECKUX MEMOO08;

- ONUCHIBAMb COCMOSIHUE INEKMPOHA 6 AMmome HA OCHOBE COBPEMEHHbIX KEAHMOB0-
MeXaHU4yecKux npeocmasieHull o CmpoeHuu amoma O OObACHEeHUs pe3yIbmamos
CNEeKMPANbHO20 AHAIU3A BEUWECTNE,

- Xapakmepuzo6ams poib A30MOCO0EPHCAUUX  2eMEPOYUKTULECKUX COeOUHEHUL U
HYKIEUHOBBIX KUCTION KAK GANCHETUUX DUOIOSULECKU AKMUBHBIX 8EUieCME,

- NPOCHO3UPOBAMb BO3MONCHOCL NPOMEKAHUS OKUCIUMENbHO- BOCCMAHOBUMENbHBIX
PeaKyutl, 1exicaumux 8 0OCHO8e NPUPOOHBIX U NPOUZBOOCTNBEHHBIX NPOUECCO8.



IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4e0OHOIr0 nmpeaMeTa « XuMHsD)

N3ydenue npenmeTHoi obnactu «EcTecTBeHHOHAYYHBIE TPEIMETHD) TOKHO 00ECIIeUUTh:

- (dbopmMHpOBaHUE ETOCTHON HAYYHOW KapTUHBI MUPA;

- IIOHUMAHHE BO3PACTAIOICH POJM €CTECTBEHHBIX HAyK M HAy4YHBIX HCCIIEIOBAHHUU B

COBPEMEHHOM MHpE, MOCTOSHHOI'O IPOLIECCAa 3BOJIIOLMU HAyYHOIO 3HAHHUSA, 3HAYUMOCTH

MEXIYHAPOJAHOTO HAYYHOT'O COTPYIHUYECTBA;

- OBJIaJICHUE HAYYHbBIM IOJXOJ0M K PEIICHHUIO PA3IMUHBIX 3a7a4;

- OBJIaJICHUE YMEHUSMHU (HOPMYIUPOBATh THUIOTE3bl, KOHCTPYHPOBATh, IMPOBOIUTH

HKCIIEPUMEHTBI, OLICHUBATh [10JIyYE€HHBIE PE3YJIbTATHI;

- OBJIQJICHHE YMEHUEM COIIOCTABJIATh 3KCIEPUMEHTAIbHBIE U TEOPETUUECKHE 3HAHUS C

OOBEKTUBHBIMH PEANHSIMU KU3HU;

- BOCIIMTaHHE OTBETCTBEHHOI'O ¥ OE€PEKHOTO OTHOILIEHUS K OKPYKAIoIIeH cpere;

- OBJIaJICHUE HKOCHUCTEMHOM I103HABAaTEIbHOM MOJENIbI0O U €€ NPUMEHEHUE B LENSIX

MPOrHO3a IKOJIOTUYECKUX PHUCKOB JIs 370POBbs JIIOJICH, 0€30MacHOCTH >KHM3HM, KauecTBa

OKpYKaroIleH Cpeibl;

- OCO3HAHUE 3HAYMMOCTHU KOHLEMLNUHA YCTOUUYHUBOTO PAa3BUTHS;

- dbopmupoBanne  yMeHud  OezomacHOro M A((EKTHBHOTO  HCIIOIH30BAHUS

1ab0paToOpHOrO 000PYAOBAaHMS, MPOBEACHUS TOYHBIX H3MEPEHHH U aJeKBATHOM OLICHKH

MOJYYCHHBIX PEe3yJbTaTOB, MPEACTABICHUS HAYyYHO OOOCHOBAaHHBIX apryMEHTOB CBOUX

NEeNCTBUI, OCHOBAHHBIX HA MEKIIPEIMETHOM aHANU3€ yueOHbBIX 3a/1a4.

"Xumus" (yriy0/eHHbIil ypoBeHb) — TpeOOBaHMSI K MPEAMETHBIM pe3yJIbTaTaM OCBOCHUS
yIIIyOJIGHHOTO Kypca XMMHH JIOJDKHBI BKIIOYAaTh TPeOOBaHUS K pe3ylibTaTaM OCBOEHHUsS 0a30BOT0O
Kypca U JIONOJIHUTEIBHO OTPaKaTh:

- c(OpPMUPOBAHHOCTh CHCTEMbI 3HAHUN 00 OOMIMX XHUMHYECKHX 3aKOHOMEPHOCTSX,

3aKOHAX, TEOPUSIX;
- c(OpMHPOBAHHOCTh YMEHUH HCCIIEI0BaTh CBOMCTBA HEOPTAaHUYECKUX U OPIraHUYECKUX

BEIIECTB, OOBACHATh 3aKOHOMEPHOCTH MPOTEKaHHUsI XUMUYECKUX peakiuil, MpOrHO3UPOBaTh

BO3MO>KHOCTb MX OCYILECTBIICHUS;

- BJIa/ICHHE YMEHUSMHU BBIJIBUTaTh TMIIOTE3bl HA OCHOBE 3HAHUI O COCTaBe, CTPOECHUU

BEUIECTBA U OCHOBHBIX XHMMMUYECKHX 3aKOHAX, IIPOBEPATH UX OKCIEPUMEHTAIbHO,

bopMynupys Leb UCCIIeI0BaAHUS;

- BJIAJICHAE METOJaMU CaMOCTOSITEJIBHOTO IUIAHWPOBAHMSI U NPOBEIEHUS XMMHUYECKHUX

OKCIIEPUMEHTOB C COOJIOJIEHWEM TMpaBWJl Oe30MacHOM paboThl € BeElIeCTBAMU U

71a00paTOpPHBIM 000PYAOBaHUEM; CPOPMHUPOBAHHOCTh YMEHUHN ONMUCAHUS, aHAIN3a U OLEHKU
JIOCTOBEPHOCTH MOJIYYEHHOI'O Pe3ysbTarTa;

- c(OPMHPOBAHHOCTh YMEHHMH TPOTHO3UPOBATh, AaHAJIM3UPOBATh M OLIEHUBATh C
MO3UIMI  dKoJornyeckon Ge3onacHOCTM MOCNEACTBMS ObITOBOM U NPOU3BOACTBEHHON
[EesiTeNbHOCTM YenoBeka, CBA3aHHOW ¢ nepepaboTKoNn BeLLeCTB.

Conep:xanue yuyeOHOro npeamera «Xumus»

11 knace. Yriy0JieHHbI YPOBEHb
Teoperuvyeckue OCHOBbI XUMHHU

Crpoenne BeniectBa. CoBpeMEHHasi MOJENIb CTPOCHHS aToma. Jlyanus3m 3JeKTpoHa.
KBanTtoBbIe uncna. PacnipeneneHue 3J1eKTPOHOB 110 SHEPIETUUECKUM YPOBHSAM B COOTBETCTBHH C
MPUHILIMIIOM HauMeHbIIeH sSHepruu, npaBuioM XyHaa u npuHuunom Ilaymu. OcobeHHOCTH
CTPOEHUS SHEPreTUYECKUX YpPOBHEH aTOMOB d-311eMEHTOB. DIEKTPOHHAs KOH(PUTypalus aToMa.
Krnaccudukaiusi XuMHYECKUX DIIEMEHTOB (s-, P-, d-a1eMeHTbl). OCHOBHOE U BO30YXK/ICHHBIC
COCTOSIHUSI aTOMOB. BaneHTHble a5ekTpoHbl. [lepuoanueckas cucreMa XMMHUYECKHUX AJIEMEHTOB
.M. Menneneea. @usznyeckuii cMbica [lepuognueckoro 3akona [[.M. MenneneeBa. [Ipuunnbl
Y 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB 3JIEMEHTOB M UX COECJUHEHMH IO MEpUOJiaM U TPYIIIaM.
MupoBo33peHueckoe W HayyHoe 3HaueHue llepmoamdeckoro 3akona J[.M. Menpgeneena.
ITporuosst .M. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX IEMEHTOB.



DNEeKTpOHHAsl MPUPOIa XUMHUUECKON CBSA3U. DIEKTpooTpuliaTebHOCTh. KoBanenTHas
CBSI3b, €€ PA3HOBHMJIHOCTU U MEXaHM3Mbl 00pa3oBaHUs (OOMEHHBIH U JIOHOPHO-AKLENTOPHBIN).
WNonnas  cBa3b.  Merammueckass  ¢Bsi3b.  BoxoponaHas — cBsa3b.  MeEXMOJIEKYISIpHbBIE
B3aUMOJCHCTBUSI.

Kpucrannuueckne u amMopgHbIe BEIIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK
(aToMHasi, MOJIEKYJspHas, WOHHAs, MeTalIM4yeckas). 3aBHUCUMOCTb (DU3UUYECKHX CBOWCTB
BEIIECTBA OT THINA KPUCTALIMYECKOW pemeTkd. [IpuuumHBl MHOrooOpasusi BELIECTB.
CoBpeMeHHbIE NPEACTABICHUS O CTPOCHMM TBEPIbIX, KUJIKUX M Ta3000pa3HbIX BELIECTB.
Kuakue kpucraisbl.

XuMuyeckue peakuuu. I'oMoreHHsle 1 rereporeHssle peakunn. CKOpOCTb peaklyH, €€
3aBHCUMOCTh OT DAa3JIMYHbIX (DAaKTOPOB: TPHUPOJBI PEArUPYIOMIUX BEIIECTB, KOHIECHTPAIUU
pearupyoomux BelecTB, Temneparypbl (mpaBuwio Baur- T'odda), mmomaau peakunoHHOM
NIOBEPXHOCTH, HAIUYMs KaTajau3aTopa. OHEpPrus aKTUBalMM. AKTUBUPOBAHHBIA KOMILIEKC.
Karanuzatope! n kartanus. Posib KaTanmu3aTopoB B IPUPOJIE U IPOMBIIIEHHOM ITPOU3BOJICTBE.

[Tonarue 06 »HTaNBNUU U >HTponuH. DHeprus ['mboca. 3akon 'ecca u cnencrBus us3
Hero. TerutoBble 3G GeKThl XUMUUYECKUX peakiui. Tepmoxumuueckue ypaBHeHus. OOpaTuMocThb
peakiuii. Xumudeckoe paBHoBecwe. CMelIeHHE XHUMHYECKOTO PaBHOBECHSI TOJ JEHCTBUEM
pasInYHbIX (PAKTOPOB: KOHLEHTpPAllMM pEeareHTOB MM HPOAYKTOB PpEaKluH, JaBICHHUS,
TeMIlepaTypsl. PoIb cMeleHNsI paBHOBECHSI B TEXHOJIOTUYECKHX ITPOLIECCAX.

HMucnepcuele cucremsl. Komtonansie cuctemsl. Mctunnbie pactBopbl. PacTBopeHue
Kak (pu3nKo-xumMuueckuii mpomecc. CrnocoObl BEIpaKEHUST KOHIIEHTPAIIMHA PACTBOPOB: MaccoBast
JI0JI1 PacCTBOPEHHOI'O BEIECTBA, MOJSAPHAs M MOJSUIbHAs KOHLIEHTpauuu. TUTp pacTBopa H
TUTPOBAHUE.

Peakuun B pacTBOpax 31eKTpoiauTOB. KayecTBEHHbIE peakLUy Ha MOHBI B PacTBOPE.
KucnorHo-ocHOBHBIE B3auMOJAEWCTBUS B pacTBopax. AM@orepHOocTh. MOHHOE mNpou3BeneHue
Bosbl. Bomopoanslii mokaszarens (pH) pactBopa. I'maponus conmeil. 3HadeHue Tujponusa B
Ounonoruueckrx oOMeHHBIX Iporeccax. [[puMenenue ruponrsa B NPOMBIIIIIEHHOCTH.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAaKIMM B  NPUPOJE, IPOU3BOJICTBEHHBIX
mpoueccax U KU3HEAESITENbHOCTH  OpraHu3MoB. OKHCIMTEIbHO-  BOCCTAaHOBUTEIbHBIN
noteHman cpeasl. Juarpamma ITyp6s. IloBenenue BemecTB B cpeiax ¢ pa3HbIM 3HaueHueM pH.
MeTonbl  3JEKTPOHHOTO U AJIEKTPOHHO-MOHHOTO OanaHca. ['anpBaHMYECKU  3JIEMEHT.
XUMHUYeCKME MCTOYHMKM Toka. CraHmapTHbIi BOAOPOAHBIA 3yekTpond. CraHmapTHBIN
AJNIEKTPOJHBIA  INOTEHIMAI CHCTEMBI. Psi  CTaHIApPTHBIX  JJIEKTPOJHBIX  NOTEHIUAJIOB.
HanpaBieHue OKHUCINTENBHO- BOCCTAHOBUTENBHBIX pEaKUUN. OJIEKTPOJIM3 pPACTBOPOB U
pacmiaBoB coJieid. IIpakTuyeckoe NPUMEHEHHUE DJIEKTPOJIM3a MJId TOJYYEHHUS IIEJTOYHBIX,
I1E€J0YHO3EMENIBHBIX METAJUIOB M altoMuHUs. Koppo3us MeTamioB: BUIBI KOPPO3UH, CIOCOOBI
3aIIHATH METAIIOB OT KOPPO3UHU.

OCHOBBI HEOPraHUYECKO XUMHH

O6mas xapakrepuctuka 3meMeHToB [A—IlIA-rpynn. Okcuapl U MepoKCUAbl HATpUS U
kanus. PacriozHaBaHue KaTMOHOB HaTpus U Kanus. Coiau HaTpHsl, Kanusl, KaablUsl U MarHus, X
3HaYeHHEe B MPHUPOJAE U JKU3HMU uenoBeka. JKecTKoCcTh BOABI U CIOCOOBI €€ YCTpaHEHHS.
Kom1uiekcHbIe COETUHEHNS] ATTIOMUHUS. AJIFOMOCUITMKATHI.

Metamnst IB-VIIB-rpynn (Menb, nuHK, XpoM, Mmaprasei). OcoOEHHOCTH CTPOEHUs
atomoB. O0mue ¢usznveckue U XxuMuieckue cpoiictpa. [lonyuenue u npumenenue. OKcuasl U
TUAPOKCUIBI 3THX METAUIOB, 3aBUCUMOCTh HMX CBOMCTB OT CTEIEHHW OKHCJIIEHUS JIIEMEHTA.
Baxneiimue conu. OKUCINTENbHBIE CBOMCTBA COJEM XpOMa M MapraHiia B BBICUIEW CTENEHU
okucneHus. KoMIiekcHble COeIMHEHNS XpoMa.

OOmas xapakrepuctuka odi1eMeHToB [VA-rpynmel. CBoiicTBa, TOJy4YeHUHE W
npuMeHeHue yrias. CHHTe3-ra3 Kak OCHOBA COBPEMEHHOM MPOMBIIIIIEHHOCTH. AKTUBUPOBAHHBIN
yroib Kak ajcopOeHT. HaHOCTpyKTypel. MuUpoOBble MAOCTHXKEHHS B OOJAcTH CO3JaHUA
HAaHOMATEPHAJIOB. JJEKTPOHHOE CTPOCHHME MOJIEKYNbl yrapHoro rasa. IlosydeHne wn
OpUMEHEHHE YTrapHOTO rasza. buojormueckoe neHCTBHE yrapHoro rasa. KapOuabl KajbIius,



amoMuHus U kene3a. KapOonatsl m ruapokapOonatel. KpyroBopoT yriepona B KHBOH U
HeXHUBOM mpupone. KadecTBeHHast peakuusi Ha KapOOHAaT-uoH. DHU3MUECKHUE U XMMHUYECKHE
cBoiicTBa kpemHus. Cunansl U cumuuabl. Oxeun kpemuus (IV). KpemHueBble KUCIOTHI U UX
cosu. CuMKaTHbIE MUHEPAJIbl — OCHOBA 36MHOM KOPBI.

OOmias xapaktepucTuka meMeHToB VA-rpynnbsl. Hutpuasl. KayectBennas peaxiust
Ha MOH aMMOHMs. A30THas KMCJIOTa KaK OKUcauTenab. Hutpatsl, ux ¢pusndeckue U XuMuU4ecKue
cBOiicTBa, mpuMeHeHnue. CBoiicTBa, moiaydeHue u npumeHeHue ocdopa. Pochun. Gochopubie
u nnosidocdopHbie KUCA0TH. bruonoruveckas poib hocharos.

OOmast  xapakrepuctuka  dmeMeHTOoB  VIA-rpynmel.  OcoOble  CBOHCTBa
KOHIIEHTPUPOBAHHON CepHOW KHCO0Thl. KadecTBeHHble peakuuu Ha cyiabpui-, cylbpur-, u
Cynb(aT-uOHBI.

O6mas xapakrtepuctuka 3ieMeHTOB VIIA-rpynmel. OcoOeHHOCTH XuMuUM (TOpA.
['anoreHoBogopoibl M UX IOJIydeHUE. [aloreHOBONOpOAHBIE KHMCIOTHI W HUX  COJIH.
KauecTBeHHBIE peakIUMM Ha TraloreHuI-uoHbl. Kucinopoaconepxaiiue COEIMHEHUS XJIOpa.
IIpuMeHeHne rajloreHoB U X BaXKHEUIINX COCIMHEHUM.

bnaropoausie rasel. [IpuMenenue 61aropoiHbIX ra3os.

3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB IPOCTBIX BEILECTB, BOJOPOAHBIX COEIUHEHUH,
BBICILIUX OKCHJIOB U THIPOKCHUJIOB.

Wnentudukanis HeOPraHn4eCcKruxX BEIIECTB U HOHOB.

XuMHuSA U )KU3Hb

Hayunble MeTonbl mo3HaHus B XUMHUU. McTouHnkn xumnyeckoil nudopmanuu. Ilonck
UHGOpPMALIMM TIO0 Ha3BaHUAM, WACHTU(GUKATOPAM, CTPYKTYpHBIM (opMmyiaaMm. XUMHUUECKUH
aHaJlu3, CUHTE3, MOJEIMPOBAHUE XMMHUYECKUX IPOLIECCOB U SBJIEHUM KaK METOJIbl Hay4HOIO
no3HaHusA. MaremMarnyeckoe MOJEIMPOBAHUE IPOCTPAHCTBEHHOIO CTPOEHUS  MOJIEKYII
opranuueckux BemecTB. CoBpeMEeHHbIE (PU3NKO-XUMUYECKUE METObl YCTAaHOBJIEHHS COCTaBa U
CTPYKTYpBI BELLIECTB.

Xumus u 310poBke. JlekapcTBa, epMEHThI, BATAMUHBI, TOPMOHbBI, MUHEPAIbHBIE BOJIBI.
[TpoGnemsbl, cBs3aHHbIE ¢ MPUMEHEHHMEM JIEKAPCTBEHHBIX MpenapaToB. BpeaHble MpUBBIYKU U
(dakTophl, pa3pylmaliue 310poBbe (KypeHHe, YHOTpeOJeHUEe ajKoroJis, HapKOMaHUs).
Pannonansnoe nutanue. [Tumesbie 106aBku. OCHOBBI MUIIEBON XUMUH.

Xumuss B Meaunuue. Paspaborka nexapcTB. XHMHUECKHE CEHCOpPbl. XHUMHUS B
MIOBCEIHEBHOM U3HU. Moronye u YucTAIne cpeacTsa. Penemientsl, nHcektuuuasl. Cpeacrsa
JUYHON TUrueHol W KocMmeTuku. [IpaBuia Oe3omacHoil paOOTBI C €AKUMH, TOPIOYUMH U
TOKCHUYHBIMH BEILIECTBAMH, CPEICTBAMH OBITOBON XUMHH.

XUMHS U CEJIbCKOE XO3sICTBO. MUHepanbHble U oprannueckue yaoopenus. Cpencraa
3alUThl PACTEHUM.

XuMusi B HpoMbIlIUIeHHOCTH. OOIIue mpeAcTaBieHUs O MPOMBIIUICHHBIX CIOC00ax
MOJIy4YEHUSI XMMHUYECKHUX BEIIECTB (HAa NpPUMEpe NPOM3BOACTBA aMMHAKA, CEPHOM KHCIOTHI).
[IpombinienHast opranudeckass xuMmus. Cplppe A8 OPraHMYECKOM MPOMBIILIEHHOCTH.
[Tpobnema 0OTX0AOB M TMOOOYHBIX MPONYKTOB. Hambosiee KpynmHOTOHHa)KHBIE INPOU3BOICTBA
OpraHMuYecKkux coeAuHeHui. YepHas u 1nBeTHas Meramnyprus. CTeKIO M CHUJIMKaTHas
IIPOMBIIITIEHHOCTD.

Xumuss ® dHepretuka. [IpupoaHble HCTOYHUKH yrieBOAOponoB. llpupoanslii u
NOMYTHBIA He(TAHOU ra3bl, UX COCTaB W ucnoib3oBaHue. CoctaB HePTH U ee mepepaboTKa.
Hedrenpoaykrel. OxraHoBoe uucino OeHszuHa. OxpaHa OKpyXaromied cpeabl Ipu
HedTenepepabOTKe M TPAHCHOPTHPOBKE HE(PTENPOAYKTOB. AJIbTEpPHATHUBHBIE HCTOYHUKH
SHEPTUHU.

Xumust B crpoutensctBe. Llement. beton. IlogOop onTUMambHBIX CTPOUTEIBHBIX
MaTEpUAJIOB B MPAKTUYECKON JEATEIBHOCTH YEIIOBEKA.

XuMust W 3KoOJIOrus. XUMHUYECKOE 3arpsA3HEHHE OKpYXKalolled Cpeabl U €ro
nocienctus. OxpaHa ruapocdepsl, mouBbl, aTMocdepbl, Gopsl U GayHbl OT XUMHUYECKOTO
3arpsi3HEHUs.



Tunsl pacueTHBIX 3a1a4:

Pacuersr MmaccoBoil 10511 (Macchl) XUMUYECKOTO COEIMHEHUSI B CMECH.

Pacuersl maccel (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB DPEAKLUHU, €CIM OJHO W3
BEIIIECTB JJAHO B U30BITKE (MMEET PUMECH ).

Pacuersl MaccoBoil WM O0OBEMHOU JOJM BBIXOJA MPOJIYKTa PEAKIIMH OT TEOPETUYCCKU
BO3MOKHOTO.

Pacuets! TermoBoro 3¢dexra peakuuu.

PacyeTbl 00beMHBIX OTHOUICHHH ra30B MpU XUMUYECKUX PEAKIUsX.

Pacuersr maccel (0ObeMa, KOJMYECTBA BEUIECTBA) MPOAYKTA PEAKIMU, €CIH OJHO U3
BEIIECTB JIaHO B BHJIE PACTBOPA C ONpPEAEIEHHON MacCOBOM JI0JIEi paCTBOPEHHOTO BEILIECTBA.

Tembl NpakTHYECKHX PadoT

Wnentudukanus HEOPraHn4ecKuX COeIMHEHUM.

[Tonydyenue, cobupanue u pacrio3HaBaHUE Ta30B.

Pemenne skcriepuMeHTaIbHBIX 3a7a4 10 TeMe «MeTabDy.

Pemenne skcriepuMeHTATBHBIX 337129 110 Teme «HemeTamibny.

Omnpenenenne KOHIEHTPAIUU PacTBOPa aCKOPOMHOBOW KUCIIOTHI.

Pemenne skcnepuMeHTaNbHBIX 3a1a4 MO TeMe «l'eHeTHueckas CBA3b MEXKIY Kllaccamu
HEOPraHUYECKUX COCAMHEHUN.

YcTpaHeHne BpeMEeHHOH JKECTKOCTH BOJIBI.

KauecTBeHHbBIE peaKIi Ha HEOPraHUYECKHE BEIIECTBA U UOHBI.

HccnenoBanue BAMSHUS PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOH PEaKIIHH.

Omnpenenenne KOHIEHTPAUU aCKOPOMHOBOM KHCIIOTHI.

Y4yeOHO-TeMAaTHYECKHUI TJIaH y4eOHOro mpeaMera « XuMHsH)
11 kuaacc (yriy0JieHHbIH YPOBeHb)

Ne HaumeHoBaHue Bcero | Konutpoabnbie | [Ipaktuueckue | JlabopaTtopHubie
IL/1. pa3aesioB U TeM 4acoB padoThI padoThI ONBITHI
Paznen 1. Teopernueckue ocHOBBI XumMum (84 yacos)

1 BBenenune 2 - - -
2 Tema 1. CrpoeHnne 28 1 - -
BElIeCTBa
3 Tema 2. Xwumudeckue 54 1 2 1
peakiuumn
Pa3zgea 2. OcHOBBI HeOpraun4eckoi xumMmuu (79 yacos)
4 Tema 3. Mertamis 15 - 1 2
TJIABHBIX MOATPYIII
5 Tema 4. Mertamis 21 1 1 3
MOOOYHBIX MOATPYII
6 Tema 5. Hemeraist 43 1 3 4
Pazgen 3. Xumus u :xu3Hb (7 4acoB)
7 XuMus ¥ )KU3Hb 7 - - -
Hroro 170 4 7 10




