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TPEBOBAHMUS K YPOBHIO ITIOATI'OTOBKU BbIITYCKHUKOB
B pe3ynbrare u3yueHuss XuMuu Ha 6a30BOM YPOBHE YUEHHUK JIOJKEH:

3HATH/MIOHUMATH:
- Bamﬂeﬁmne XUMHUYECKUE ITIOHATHUSA. BEILIECTBO, XI/IMI/I‘ICCKI/Iﬁ J3JIEMEHT, aTOM, MoneKyna, OTHOCHUTCJIIBHBIC

aTOMHasT M MOJIEKYJsIpHasT MacChl, HWOH, QJUIOTPOIHUS, W30TOIBI, XUMHUYECKas CBS3b,
BHCKTpOOTpI/II_[aTCJIBHOCTB, BAJICHTHOCTD, CTCIICHb OKHCJIICHHSA, MOJIb, MOJ'ISIpHaSI Macca,
MOJISIDHBIH 00BEM, BEIIECTBA MOJEKYISIPHOTO W HEMOJEKYISIPHOTO CTPOSHHUS, PaCTBOPHI,
3JICKTpO.HI/IT 148 HGE)JIGKTpOJ'II/IT, 3H€KTpOJII/ITI/I‘-IeCKaSI aucconualusi, OKUCJIIUTECIIb 148
BOCCTAHOBUTEJb, OKHCJIECHHWE W BOCCTAHOBJICHHE, TEIUIOBOM J((EeKT peakimuu, CKOPOCTh
XUMUYECKOM  peaklMH, KaTaliu3, XUMHUYECKOE pPaBHOBECHE,  YIJIEPOIHBIM  CKEJeT,
(GyHKIMOHATBHAS TPYIIA, U30MEPHsI, TOMOJIOTHS;

- OCHOBHBIC 3aKOHBI XWMWHHU. COXpaHeHI/IH MacCChbl BE€IIECCTB, ITOCTOAHCTBA COCTaBa,
MEePUOINYECKUI 3aKOH;

- OCHOBHBIE TE€OPUHU XUMHH. XHUMHUYECKOW CBS3HM, DJIEKTPOJUTHYECKOM IAUCCOLHMALINH,
CTPOCHHUSI OPTAHMYECKUX COCTMHEHUN;

- Ba)I(HCI‘/JIIJ_II/Ie BCIICCTBA U MaTepI/IaJIBI: OCHOBHEIC METAJlJIbI U CIIJIaBhbI, cepHaﬂ, COJIsIHad,
a30THas W YKCYCHas KHCIIOTHI; IIEJIOYH, aMMHAK, MHUHEPAJIbHBIE YAOOpPEHUs, METaH, ATHJICH,
arneTuiieH, OCH30J, ITAHOJN, JXUPBI, MbLIA, TIIOKO3a, caxapo3a, Kpaxmaj, KJeTdaTka, OeNKH,
HCKYCCTBEHHBIC U CHHTETUYECKHUE BOJIOKHA, KAyIyKH, IJIACTMACCHI,

YMeTh:

- Ha3bIBaTh W3YYEHHBIC BEIIECTBA MO "TPUBUATBHOW  WJIM MEXIYHAPOIHON HOMEHKIIATYpE;

- OHpGI[CJDITB: BAJICHTHOCT MW CTCIICHb OKHUCJICHHUA XHUMHWUCCKHUX DJDIIEMCHTOB, THUII
XUMUYECKOW CBSI3M B COCIMHECHHSX, 3aps]l MOHA, XapaKTep Cpeabl B BOJHBIX pacTBOpax
HGOpI‘aHI/I‘ICCKI/IX COGI[I/IHeHlflﬁ, OKHCIIUTCJIIb U BOCCTAHOBUTCIIb, HpI/IHa,Z[JIC)KHOCTB BCIICCTB K
Pa3IMYHBIM KJIacCaM OPTaHUYECKUX COCTMHCHHUM;

- xapaKTemeBaTb: QJIEMCHTBI MaJIbIX HepI/IOI[OB II0 UX ITIOJIOKCHHIO B Hepno;mqecxoﬁ
cucreme /.M. Menzaeneena; oOnme XMMHAYECKHE CBOKMCTBA METAIJIOB, HEMETAJIJIOB, OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX U OPraHUYECKUX COCIUHEHUM; CTPOCHHE U XMMHUYECKHE CBOMCTBa
M3Y4YEHHBIX OPTaHUYECKUX COCAMHEHUH,

- OOBSACHATH. 3aBHCHUMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOCHHS; NPHPOILY
XUMHYECKOH CBsA3M (MOHHOM, KOBAJIECHTHOH, META/UTMYCCKON), 3aBHCHMOCTh CKOPOCTH
XUMHUYECKON pPEeaKLUH U MOJOKEHHUS XMMUYECKOT0 paBHOBECHUS OT Pa3IMYHBIX (PaKTOPOB,;

- BBITIOJIHATh XUMHYECKUH SKCTICPUMEHT 10 PACIIO3HABAHUIO BAKHEHIIIMX HEOPTAHMYECKUX
1 OPTaHUYECKUX BEIECTB;

- MPOBOJHWTH CAMOCTOSITEIBHBIM TMOWCK XUMHUYECKONW HWH(GOPMAIMU C HCIOJIb30BAHHEM
Pa3IMYHBIX UCTOYHUKOB (HayYHO-TIOMYJISIPHBIX U3IaHUI, KOMITBIOTEPHBIX 0a3 IaHHBIX, PECYPCOB
WHTepHeTa); HCMONB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH JJIsi  00pabOTKM | Iepeaadyu
XUMHUYECKON MH(OPMAITUH U €€ MPEICTaBICHH B Pa3INYHbIX (opMax;

WCIIOIb30BaTh TMPHOOPETEHHBIC 3HAHUS M YMEHHsSI B MPAKTUUYECKOW MACATEIHHOCTH U
IIOBCEIHEBHON XU3HU JIJIA.

- OOBSCHEHUS XHMHYECKUX SBJICHUH, TMPOUCXOANIMX B TMpUpone, OBITYy W Ha
MPOU3BO/ICTBE;

- OmpeneseHUus BO3MOXHOCTH MPOTEKAHUS XWMHUYECKUX MPEBPAIICHHH B Pa3TMYHBIX
YCIOBUSAX U OLEHKU UX MOCIEACTBUM;

- 9KOJIOTHYECKH TPaMOTHOTO TIOBEJICHHS B OKPYXKAIOIIIEH cpejie;

- OLICHKU BIIUSHUS XUMHUYECKOIO 3arpsA3HEHUs OKPYKAIOLIEH CPeIbl HA OPraHU3M 4eJIOBEKa
U JIPYTHE )KUBBIC OPTaHU3MBI,

- Oe3omacHOro oOpaleHHsi ¢ TOPIOYMMH M TOKCHYHBIMU BEIIECTBaMH, J1a0OpaTOPHBIM
000opyI0BaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 33/1aHHON KOHIIEHTPAIMH B OBITY ¥ Ha IPOU3BOJICTBE;

- KPUTHYECKOW OIIEHKH JOCTOBEPHOCTH XHMMHYECKOW HWH(OpMaIuu, MOCTyHaromend u3
pa3HBIX HUCTOYHUKOB,



- TOHHUMAaHHUS B3aMMOCBS3M Y4YeOHOTO TMpeaMeTa ¢ OCOOCHHOCTSIMH TpodeccHit u
pO(hECCHOHATBHON JEeATEIBHOCTH, B OCHOBE KOTOPBIX JISKAT 3HAHHS IO JAHHOMY Y4eOHOMY
IIPEAMETY.

(a03am BBenen [pukazom Munoopuayku Poccun ot 10.11.2011 N 2643)

O0s13aTeIbHBINE MUHMMYM COJeP:KAHUS
OCHOBHBIX 00pa30BaTe/IbHBIX IPOrPaMM
MeTOI[BI IIO3HaHHUA B XUMHUH

Hayunsle MeToabl MO3HAaHUs BEIIECTB U XUMUYECKUX SBICHUU. Poiib sKkcriepuMeHTa u
teopuu B xumun. MOJIEJIMPOBAHUE XUMHWYECKUX ITPOLIECCOB.

TeOpeTI/I‘ICCKI/Ie OCHOBBI XUMHH

CoBpeMeHHBIE IPEICTABICHHS O CTPOCHUH aTOMa

Atom. Uzoromsl. ATOMHBIE OPBUTAJIU. S-, P-DJIEMEHTBI. OCOBEHHOCTU
CTPOEHUA DSJIEKTPOHHBIX OBOJIOYEK ATOMOB IIEPEXO/IHBIX 3JIEMEHTOB.
IIepuonnueckuii 3akoH u [lepuoanueckas cucrema xumuyeckux 3semeHToB [[.1. Menneneesa.

XHUMHYECKas CBA3b

KoBanentnas CBSI3b, ee Pa3HOBHUIHOCTHU u MEXaHU3MBbI o0Opa3oBaHUs.
ONEeKTpOOTPpULATENBbHOCTh. CTENEHb OKHUCIEHUS W BAJEHTHOCTh XUMHYECKHX JJIEMEHTOB.
Wonnas cBa3w. Katnons! 1 annonsl. Merammnaeckas csa3b. BOJJOPOJHA A CBA3b.

BemectBo

KauecTBeHHBII M KOJIMYECTBEHHBIA COCTAaB BellecTBa. BelecTBa MOJEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHS.

[TpuanHBI MHOTOOOpa3us BEIIECTB: H30MEPHSI, TOMOJIOTHS, AJUTOTPOITHSI.

SBnenusi, mpoucxodsume npu  pacTBopeHuu  BemectB, -  PA3PYIIEHUE
KPUCTAJUIMYECKOM PEILETKH, JANODOY 33U, nuccounarus, ruipaTarusi.

Uucteie BemectBa u cmecu. Mcrunubie pactBopel. PACTBOPEHUE KAK ®U3UKO-
XUMUYECKUH ITPOLECC. Crioco6b! BHIpaKeHHs KOHIIEHTPAINH PACTBOPOB. MACCOBAs OIS
pacTBOPEHHOTO BemiecTBa. Juccoumanus 3JeKTpouTOB B BoAHBIX pacTtBopax. CUJIBHBIE U
CJIABBIE DJIEKTPOJINTHIL.

30JI4, TEJIA, TIOHATHUE O KOJUIOUAAX.

XUMHUYECKUE PEAKIIUU

Knaccudukanms XuMuaeckux peakiiii B HEOpraHUIECKON M OPraHNIeCKON XUMHH.

Peakuun moHHOro OoOMeHa B BOJHBIX pacTBopax. Cpema BOIHBIX PACTBOPOB: KHUCIAs,
HefiTpanbHas, menounas. BOJOPOJIHBIN ITOKA3ATEJIb (PH) PACTBOPA.

OxucnurensHo-BOoccTaHOBUTENbHBIE  peakuuu. DJIEKTPOJIM3 PACTBOPOB WU
PACIIJTABOB.

CKOpOCTb peakinu, ee 3aBUCUMOCTh OT pa3InyHbIX (hakropoB. Karanus.

O6paruMocTh peakiuii. XUMHUYECKOE pPAaBHOBECHE M CTIOCOOBI €0 CMEIIICHHS.

Heoprannueckas xumust

Knaccudukanusi HEOPraHMYECKUX COCIUHEHHWHA. XHWMHUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX COCTUHEHUIA.

Mertamibl. DIEKTPOXUMUIECCKUN sl HAPsHKEHUH MeTailioB. O0IMe criocoObl OTyIeHHS
metauio. [IOHATHUE O KOPPO3UU METAJIJIOB. CITOCObBbBI 3AIIUTHI OT KOPPO3UMN.

Hemerannpl. OKUCIUTENHEHO-BOCCTAHOBUTEIbHBIE CBOWCTBA THUIUYHBIX HEMETAJIIOB.
OO1m1ast XxapaKTepUCTHKA MOATPYIIIbI TaIOTEHOB.



Oprannueckast XuMus

Knaccuukanuss u HOMEHKIATypa OpPraHWYECKHX COCTUHEHUH. XUMHUECKHE CBOWCTBA
OCHOBHBIX KJIACCOB OPraHUYECKHUX COECITUHEHHM.

Teopust CTpPOCHMSI OpPraHUYECKUX COCIAMHEHUW. YTIJIEpOAHbIA cKener. Panukanel.
DyHKIMOHANBHbIE Tpynnbl. ['oMonornueckuii psa, romosoru. CTpykrypHas uzoMmepusi. Tumbl
XUMHUUYECKHX CBA3EH B MOJIEKYJIaX OPraHUYECKUX COECIUHEHUM.

VYrneBoopoapl: ankaHbl, AJKEHbl W JHMEHBI, AJKUHBI, apeHsbl. lIpupoaHble MCTOYHHMKH
YIJIEBOAOPOAOB: HEPTH U MPUPOIHBIN T'a3.

Kucnoponcoaep:xaiiue coeTuHEHUs: OHO- 1 MHOTOATOMHbBIE CITUPTHI, (EHOJ, allbJETUIBI,
OJTHOOCHOBHBIE KapOOHOBBIE KUCIIOTHI, CII0KHBIE 3(DUPBI, KUPBI, YTIICBOIHI.

A3oTconeprkalire CoeIMHeHNS: aMUHbI, aMUHOKHUCIIOTHI, OEJIKH.

[Tonumepsl: macTMacchl, Kay4yyKd, BOJIOKHA.

3KCHepI/IMeHTaJIBHBIG OCHOBBI XMUMHUH

[IpaBuia 6e30macHOCTH MpH paboTe C €AKUMHU, TOPIOYUMHU M TOKCUYHBIMU BELIECTBAMHU.

[IpoBeneHne XMMHUYECKUX PEAKIIMI B PaCTBOpaXx.

IIpoBeneHNE XUMUYECKUX PEAKLUI IIPU HATPEBAHUU.

KavecTBeHHBIN1 M KOJMMYECTBEHHBIN aHain3 BemiecTB. OmnpeneneHue XapakTepa Cpelbl.
Nunukatopel. KauecTBeHHbIE peaklMM Ha HEOPTraHWYECKHUE BEILECTBA W HMOHBI, OTIEIbHBIC
KJIACChl OPraHUYECKUX COCTUHEHUN.

XUMUS U )KU3HD

Xumuga wu 3p0poBee. JIEKAPCTBA, ®EPMEHTBI, BUTAMWHLBI, T'OPMOHBI,
MUHEPAJIBHBIE  BO/JIbl. TTIPOBJIEMbI, CBA3AHHBIE C [IPUMEHEHUEM
JIEKAPCTBEHHBIX ITPEITAPATOB.

XUMUSA U TIULLA. KAJIOPUMHOCTb KMPOB, BEJIKOB U YTJIEBOAOB.

XUMUS B [TOBCEAHEBHON XU3HU. MOIOILMUE M YUCTSLIUE CPECTBA.
[IPABUJIA BE3OIIACHOU PABOTBI CO CPEJACTBAMU BLITOBOM XMMUN.

XUMNYECKHUE BEINIECTBA KAK CTPOUTEJIBHBIE W  I[TOAEJIOYHBIE
MATEPHAIJIBI. BEIIECTBA, WCIIOJIB3VEMBIE B TIOJIUTPA®UN, XUBOIIMCH,
CKVIJIBIITYPE, APXUTEKTYPE.

OGH.[I/IG NpeaACTaBJICHUA O IMPOMBINIJICHHBIX CHOCOGaX MOJIYYCHHUA XUMHNYCCKUX BCHICCTB
(Ha mpuMepe MPOU3BOJACTBA CEPHOU KHUCIIOTHI).

XHWMHYECKOE 3arpsI3HEHNE OKPY>KAIOILEH CPEIbl U €r0 TOCIEACTBHUS.
BbITOBAA XUMHNYECKAS TPAMOTHOCTD.

TemaTnueckoe njaanuposanue 10 kaacc

Ne Ha3zBanue TeMbl KoJj-Bo yacos

1. Beenenue. 1

2. Teopus xumunyeckoro crpoenus A.M. bytneposa. I

3. YTI1eBOIOPOIBI. 8

4. Kucnopozacoaepxaiiue COefuHEHMS. 10

5. A3oTcoaepikaie CoeTMHEHUS. 6

6. XHUMHS U )KU3Hb. 2

7. [ToBTOpEeHME 1
Htoro 35




TemaTnueckoe nuiannposanuell knace

Ne Ha3zBaHue TeMbl KoJ-Bo uacoB
1. Crtpoenue atoma u nepuoandeckuii 3axkon J.M.Menneneena 3
2. CtpoeHue BeniecTBa 12
3. XUMHYECKUE PEAKITUN 9
4. BemecTBa 1 ux cBoiicTBa 11

Hroro

35




