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MOSICHUTEJIbHAS 3AIIMCKA

PaGouasi mporpaMma yd4eOHOro Kypea mo xumum Ans 10 xnacca paspaboTaHa Ha
ocHoBe IIporpamMmsbl cpeniHero o6uero 00pa3oBaHus Mo XuMuH (0a30BbIH ypOBEHb)
nporpammbl kypca xumun s 10-11 kiaccos 001eo00pa3zoBaTeIbHBIX yUpeKIACHUH
(6a3o0sbiii ypoBenb) O.C.I"abpuensna.

PaGouast mporpaMma npeaHasHadeHa sl u3ydeHus Xumuu B 10 kiacce cpefHer
o6meoGpasoBatenbHoil kol 1o ydeOHnky O.C.I'aGpuensu. Xumus. 10 xmacc.
BasoBblii yposens: yue6. s obuieoGpasoBarenbubix yupexaenuii / O.C.I'abpuens. —
2-e m3m., crepeoTun. — M.: Jlpoda, 2014. YuebHux coorsercTByeT desepanbHOMY
roCyZapCTBEHHOMY 06pa30oBaTebHOMY CTaHAApTy CpefHero obuero obpasoBaHus H
peanusyer asropckyio nporpammy O.C. ['aGpuensina. Y4eOHHK oxobpen PAO u PAH,
BKiItoueH B DeepabHblA NepedeHb yueGHUKOB, PEKOMEHIOBaHHbIX MUHHCTEPCTBOM
oOpaszoBanus U Hayku Poccumiickoit Denepauiyl K UCIOIBE30BaHUIO B o0pa3oBaTesIbHOM
nporiecce B 001e00pazoBaTeIbHbIX YIPEIKACHUSAX.

McxoaHbIMH JOKYMEHTAMH /Jisi COCTABJICHHSl NMpHMepa pado4el NpoOrpaMmbl
SIBH/IHCH:

1. pukas Muno6puayku or 17.05.2012 Ne 413 «OO6 yTBEepXACHWM U BBEICHHU B
neitcteue ®IOC cpepnero( moaHOro) obuero 06pasoBaHus»

2. Ilpukas MunoGpuayku Poccun ot 7 mrons 2012 r. Ne 24480 «O0 yTBep>KIEeHUH
(esepanbHOro rocyaapCcTBEHHOro 00pasoBaTe/bHOro CTaHAapTa CpeHero (monHOTrO)
o61mero 00pa3oBaHUs»

3. MejiepanbHOrO roCYAapCTBEHHOI0 00pa30BaTeIbHOIO CTaHAapTa Cpe/Hero obuiero
o6pazoBanus (mpuka3 MUHHCTEpCTBa 00pa30BaHUsl U HAYKH Poccuiickoit denepanuu
ot 17 nexabpst 2010 r. Ne 1897)

4. [lpuMepHble MPOrpamMMbl 110 yueOHBIM HpeaMeram  (eaepabHOro 0a3ucHOrO
y4yeOHOro miaHa.

OBIIAA XAPAKTEPUCTUKA IIPEAMETA

TTosHaBaTe/ibHAs JEATEIbHOCTD IIPY U3YYEeHUH Kypca XMMUK Ha 0a30BOM ypOBHE
WrpaeT BEAyIIyl0 pOJib B pPasBHTHA OCHOBHBIX BHAOB YYCOHOH JeATENbHOCTH
CTApIIEKIACCHUKOB: BJIaJleTh METOJAMU HaYYHOI'O I03HAHUS, [I0JIHO U TOYHO BBIPAXKATH
CBOM MbICIIH, XapaKTeprU30BaTh, 0ObACHAT, KIACCHYHUIMPOBATh XUMUYECKHC 00BEKTHI,
paboTaTh B rpyIe, apryMEeHTHPOBAaTh CBOIO TOYKY 3PEHHs, HAXOAUTH, UCIOIb30BATH
pa3THYHbIe MCTOUHMKK WH(OPMALMKA U TPEJCTABIATh B YCTHOH H MUCHBMEHHOHN peyn
pe3yJibTaThl €€ aHaiu3a.

OnHa u3 3a1a4 00Oy4yeHHs B CpeAHEH IIKojle — OIpeleseHne najibHENIIen
06pa30BaTeIbHON  TPAEKTOPUM ¥ OTBETCTBEHHOrO  BbIOOpa  KU3HEHHOTO M
npodeccioHanbHoro ImyTtu. Jlis peuieHds 9TOH 3ajauM  CTApUICKIACCHUKH  IIPH
H3ydeHWH XMMHHM JIOJDKHBI MCIIOJIb30BATh IPUOOPETEHHBIH Ha YpPOKAaX XWMWH OIBIT
IEeSITENBHOCTH B NIPOGECCHOHANBHOM cdepe 1 N000H KU3HEHHOH CUTYallUH.

I'naBHbIE HeJH CpeaHero odumero ooOpa3oBanus COCTONAT:

1)B  mpHoOpeTeHHH  3HaHMIl, yMEHMH M CIOCOOO0B  JEATENLHOCTH,
CrocoOCTBYIOUIMX (OPMUPOBAHUIO LIEIOCTHOTO NPEACTABICHUS O MUPE;



2)B pa3BUTUM ONbITa Pa3HOOOpPA3HON JEATENIbHOCTH, CaMOIIO3HAHHS U
CaMOOTIpe/IeJIEHUS;

3)B 0CO3HaHHOM BbIOOpe HMHAUBUAYaNbHOM 00pa30BaTE/IbHON TPAaeKTOPHHU H
npo(ecCUOHANIBHON AesATeIbHOCTH.

Bosbioi BKJIAJ B JIOCTH)KEHHME 3THUX Lejied cpejHero oOuiero odpa3oBaHus
BHOCHUT U3y4€HUE XUMUU, KOTOPOE MPU3BAHO 00ECIICYUTh:

1) bopmupoBanue ecTeCTBEHHO-HAYYHON KapTHHBI MHUpPa, B KOTOPOH cHCTeMa
XUMUYECKUX 3HaHUH SBIsIETCS €€ BaXKHEHIIUM KOMIIOHEHTOM;

2) pa3BuTHE MHTEJJIEKTYalIbHOT O 7 HPaBCTBEHHOT'O MoTeHUHala
CTAPILUEKIaCCHUKOB, (DOPMUPOBAHUE Y HHUX IKOJIOTHYECKHM I'PaMOTHOIO B y4eOHOH U
npo¢eCCHOHANIBHON A TEIILHOCTH, @ TaKXkKe B OBITY;

3)oco3HaHWe y CTaplIEeKIACCHUKOB HEOOXOAMMOCTH B PasBUTHH XWMHH H
XUMHYECKOH MPOMBIIIIEHHOCTH, KaK MPOU3BOAUTE/IbHON CUIIbI O0LIECTBA,;

4) moHuMaHue HeoOXoauMocTH Oe30macHoro obOpalleHus ¢ BEHECTBAaMH |
MaTepuajaMu, HCITOIb3YEeMBbIMH B IPO(PECCHOHAIBHON U TTOBCEHEBHOM KHU3HH.

3ajauaMu U3y4YeHHs] XHMHM B CPeJIHEN 1IKOJIE SIBIISIOTCS:

1) BuaeHHE U NMOHMMAaHKHE 3HAYMMOCTH XMUMHUUYECKUX 3HAHUM U1 Ka)KJI0TO 4JIeHa
COLlMyMa; YMEHHEe OLECHHWBATh pa3iuyHble (aKTbl U SBJICHHS, CBsS3aHHBIE C
XUMUYECKUMU OOBEKTaMU M IIpOlleccaMd Ha OCHOBE OOBEKTHBHBIX KDUTEPUEB U
ONpeieNEHHONM CUCTEMBI LEHHOCTEN, (OpMyIUpOBaTh U 0OOCHOBBIBATH COOCTBEHHOE
MHEHUE U yOeXKIeHUE;

2) MOHMMAaHWe POJIM XMMHH B COBPEMEHHOW €CTECTBEHHO-HAYYHOHM KapTHHE
MUpa ¥ UCIIOJIb30BAHUE XUMUYECKUX 3HAHUU JUIss 0OBACHEHUS] OOBEKTOB U IMPOIIECCOB
OKpy Karouen JeHCTBUTENIbHOCTH —  IIPUPOJHOM, COLIMABHOM, KyJIbTYPHOH,
TEXHUYECKOU Cpeabl,

3) bopmupoBaHKe y CTaplIEKIACCHUKOB 1P U3YYEHHWH XHMMHHM OIbITA ITO3HAHUA
M CaMOINO3HAHUs C IMOMOIIbIO KIIHOUEBbIX KOMIETEHTHOCTEH (K/IFOUEBBIX HABBHIKOB),
KOTOpble MMEIOT YHHBEpCalbHOE 3HAauYeHHe [ pa3/IMYHbBIX BUIOB JESITEIBbHOCTH, —
MoWcKa, aHajuza KM 00paboTKM HH(POpPMALNK, H3TOTOBJICHHE HHGPOPMALMOHHOTO
MPOJYKTAa M €ro Ipe3eHTalluy, NMPUHATHS pElIeHWH, , KOMMYHUKATHUBHBIX HaBBIKOB,
Ge3onacHoro obpaileHus ¢ Bel[eCTBaMK, MaTepranaMy | MpOLECCaMy B IIOBCEAHEBHON
KM3HU U PO(HEeCCHOHATLHON A TeTbHOCTH.

TPEBOBAHUS K PE3YJBTATAM OCBOEHUS BbIITY CKHUKAMM
CPEJIHEH IIKOJIBI TIPOI'PAMMBI 110 XUMHWH

[Ipu M3yueHUU XUMHUHM B OCHOBHOM 1IKOJIE 0OecreynBaeTcs A0CTHKEHNHE JINYHOCTHBIX,
MeTanpeAMEeTHbIX U MPEMETHBIX Pe3y/IbTaTOB.
JIHYHOCTHBIE Pe3YJbTATHLI 00YUYeHHS

OOyueHue XMMHUU B Cpe/(HEH wHikoje Ha 0a30BOM YPOBHE IO JIaHHOMY KypCy
CIIOCOOCTBYET JIOCTHIKEHHIO 00YYarOIIMMUCS CAE/YIOIHUX JIHYHOCTHBIX Pe3yJIbTaToOB:

l)uyBCcTBA TrOpPAOCTH 3a POCCUUCKYIO XMMHUYECKYI0 HayKy M OCO3HaHHE
pOCCHICKOH rpaXkaaHCKOW MACHTHYHOCTH — B LICHHOCTHO-OPHEHTALMOHHOM cdepe;

2) 0oco3HaBaTh HEOOXOAMMOCThH CBOEH IO3HABATEJIbHOW JIESITEIBHOCTH U YMEHHE
YIPaBJATh €10, TOTOBHOCTb U CIIOCOBHOCTH K CaMOOOpa30BaHUIO HA MPOTSHKEHUH BCEH
KU3HW; TOHMMaHUE Ba)KHOCTH HEMpepbIBHOrO 00pa3oBaHUs Kak (akTopy yCIHEIIHOH




Npo(eccHOHaTbHOW W OOIECTBEHHOW — JesATe/IbHOCTH; — B [M03HABATELHOMN
(KOPHUTMBHOM, MHTEJIEKTYalIbHOM) cepe

3) FOTOBHOCTh K OCO3HaHHOMY BbIOOpY JajnbHeimed oOpa3oBaTenbHOM
TPAEKTOPUH UM cPepbl POdEeCCHOHATEHOM AeATENLHOCTH — B TPYAOBOH cdepe;

4)HenpusTHE BpPEJHBIX INPUBbIYEK (KypeHMs, ynoTpeOsieHus ajkorois |
HAapKOTMKOB) HA OCHOBE 3HAHHI O TOKCMYECKOM M HapKOTHYECKOM [ICHCTBUU BEILECTB
— B chepe 310poBbecOepekeHUs U 6e30MacHOro 00pasa KU3HH,

MeTanpeaMeTHbIMH Pe3yIbTATAMH OCBOCHMS BBIITYCKHUKAMU CPEHEH IIKOJIbI
Kypca XMMHUH SIBJISIIOTCSL:

1) ucionb30BaHWE OCHOBHBIX METOJOB IO3HaHHUsA (ONpe[esieHue HCTOYHHUKOB
yaebHONM M HaydyHOM HH(POpPMAIMH, MOTydeHHe STOHM HHpopmanmu, e€ aHaus, |
YMO3aKJIIOYeHUs Ha €ro OCHOBE, W3TOTOBJIGHHWE M Mpe3eHTalus HHQOPMAlHOHHOIO
NMPOYKTA; NPOBE/IEHUE IKCTIEPUMEHTA, B TOM YKC/IE U B IIPOLIECCE UCCIIEA0BATENbCKOH
IESATENBHOCTH, MOJEIUPOBAHKE H3ydaeMbIX OOBEKTOB, HaO/IOICHHE 3a HHUMH, HX
u3MepeHue, (UKcalys pe3ysibTaToB) ¥ WX MPUMEHEHHE Ul MOHUMaHWS PasiIMYHBIX
CTOPOH OKPY KaloLLEH J1eHCTBUTEIbHOCTH;

2)BlazieHke OCHOBHBIMM HHTEIUICKTYalbHBIMU ONEpalsMy (aHAIu3 U CHHTES,
CpaBHEHHME M CHCTeMaTH3alus, 0000IeHIe N KOHKPETH3aIlHsl, KIIaCCH(pUKAIHs U MOUCK
AHAJIOTOB, BBISIBICHHE MPUYMHHO-CIIEJ(CTBEHHBIX CBA3eH, (OpMyIMpOBKA I'UMOTE3, UX
nposepKa U GOpMyIHPOBKA BbIBOIOB);

3)no3HaHue OOBEKTOB OKpYXKAKOLIEro MHpa B IUIaHE BOCXOXACHUS OT
aBCTPaKTHOTO K KOHKPETHOMY (OT 06LIero yepe3 4acTHOe K €IMHUIHOMY);

4) crocoGHOCTb BBIIBUrATh MJIEU ¥ HAXOJWTh CPEJCTBA, HEOOXOAUMBIE Ul HX
JIOCTUIKEHMUS;

5) ymenue (pOpMyYIHPOBATH LM U ONPEENSTh 3a/Iadi B CBOEH MO3HABaTeIbHOU
JIeATeNIbHOCTH, ONPEIENIATh CPeICTBa /Ul JOCTHIKEHHs LeJIeld U peLIeHus 3a/1a4;

6)ompeJensaTh  pa3sHOOOpasHble ~ MCTOYHUKM  MOJYYEHHs HeoOX0AUMOH
XUMUYECKON MH(POPMALMK, YCTAHOBIEHME COOTBETCTBHS CONEpKaHMs H (OPMBI
npejicTaBIeHUs] HHPOPMALIMOHHOTO TIPOAYKTa ay AUTOPHH;

7)yMeHHe MpOJAYKTHBHO 00lIaThcs M B3aWMOJEHCTBOBAaTH B  Ipomecce
COBMECTHOM AeSTeNbHOCTH, YYMTHIBATh [O3ULMU JPYIMX YYaCTHUKOB AEATEIbHOCTH,
3 (EKTHBHO pa3pelaTb KOHPIUKTEI,

8) rOTOBHOCTh K KOMMYyHHMKaluH (IPEICTaBIsATh Pe3yJbTaThl coOCTBEHHOM
MO3HABATEJbHOM JEATENILHOCTH, CJIBIIIATh W CIyllaTh OIIMOHEHTOB, KOPPEKTHPOBATH
COOCTBEHHYIO MO3ULIMIO);

9) yMeHHE HCIOIB30BATh CPEJCTBA MHOOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
texnonoruii (panee — WMKT) B pemeHWH KOTHMTHMBHBIX, KOMMYHHUKATHBHBIX H
OpraHU3alMOHHBIX 3a7ad C CoOMmoJeHHEM TpeGOBaHUIl DPrOHOMHUKH, TEXHUKU
0e30MacHOCTH, TMTHEHBI, pecypcocOepekeHus, MpaBOBBIX U 3THYECKMX HOPM, HOPM
uHGOPMaLIMOHHOMN 0€3011aCHOCTH;

10) BJlaJieHKe S3bIKOBBIMH CPEACTBAMH, B TOM YHCIIE€ U A3bIKOM XHUMHH —
yMEHMEe SICHO, JOrMYHO M TOYHO H3jararb CBOIO TOYKY 3pEHHMs, HCIOIb30BATh
aJleKBaTHBIC SI3BIKOBBIE CPENCTBA, B TOM 9HCIC M CUMBOIbBHBIE (XIMHUYECKHE 3HAKH,
(hopMyJibl U ypaBHEHHUS ).

[peaMeTHBLIMH Ppe3yJbTATAMH M3yueHHs XuMuM Ha 0a30BOM ypoOBHE Ha
CTYIMEHH CpeIHero o01ero 00pa3oBaHus ABJISIOTCS CIECAYIOIIUE PE3yJIbTATEL.



I. B nosnasamenvHtotl cdhepe:

1. 3uanue (MOHAMAHKWE) TEPMMHOB, OCHOBHBIX 3aKOHOB M BKHEHLIMX TEOPHH
Kypca OpraHu4ecKkoil u o0lIel XUMHUH;

2. yMeHHe HaOIoaaTh, OMICHIBATH, (PMKCHPOBATh PE3yIbTaThl ¥ CIaTh BEIBOJBI
HAa OCHOBE JIEMOHCTPAlMOHHBIX M CAMOCTOATEJIbHO MPOBEAEHHBIX OSKCIIEPUMEHTOB,
MCIIONB3YS JIJIsl TOrO POAHON (PYCCKMI MJIM HHOM) SI3bIK M A3BIK XUMUHM;

3. yMeHME KIacCH(HULMPOBATH XMMHYECKHUEC OJICMEHTHI, MPOCTHIC BCLICCTBA,
HEOpraHWYeCKHe ¥ OPraHUYECKUe COCIUHEHMS, XHMHICCKHE TPOLECCEL;

4. ymeHue xapakrepusoBaTh oOLIME CBOWMCTBA, IOJIy4eHHE W [PUMCHEHHE
M3y4eHHBIX KJIACChl HEOPTaHMYeCKMX M OPraHMYECKUX BELIECTB M HX BAKHEHIIMX
MpeICTaBUTEIIEH;

5. OMUCBHIBATH KOHKPETHbIE XHMHYECKHe DPEakLWHu, yCJIOBHUs HMX NPOBEICHUS H
YIPaBJIeHUs] XUMUYECKMMH TPOLIECCAMH;

6. yMeHHE IIPOBOAUTH  CAMOCTOSTENBHBIM ~ XUMHYICCKHH  OKCICPUMEHT 1
HabTIOAATh JeMOHCTPALMOHHBIN 9KCIIEPUMEHT, (PUKCHPOBATh pe3yNbTaThl W ACIaTh
BBIBOJIBI M 3aKJIFOUEHUS 110 pe3yJibTaTaMm,

7. IpOrHO3MpOBAThL CBOWCTBA HEM3YyYEHHBIX BELIECTB [0 aHAIOrMK €O
CBOMCTBAMH M3yYeHHBIX HA OCHOBE 3HAHUS XMMHUECKHX 3aKOHOMEPHOCTCH;

8. ompejieNsaTh UCTOYHMKKM XMMHYIECKOH MH(pOpMAlUy, NoIydarTh €€, IpOBOAUTE
aHAJIU3, U3rOTABIMBAThL HH(GOPMALIMOHHBIN IPOAYKT U [IPEACTABIIATH €ro;

9. yMeTb  110J1b30BaThcsl  00s3aTeNlbHBIMM  CHPABOYHBIMHU  MaTepHalaMu.
[Teprouueckoii cucTeMoll Xxumuueckux siementos JI. M. MenneneeBa, TabIHULEH
PACTBOPHMOCTH, 3JIEKTPOXAMUYECKAM  pPSJOM  HANpsDKEHWH — METajlloB,  ps/IOM
37E€KTPOOTPULIATENBHOCTH — JJIsl XapaKTepPUCTUKK CTPOCHHMs, cocTaBa H CBOMCTB
ATOMOB XMMHUECKHX siieMeHToB |—IV mepronoB W 00pa30BaHHBIX UMH TPOCTBIX U
CJIO’KHBIX BEIIECTB,;

10. yCTAHOBJEHHE 3aBUCHMOCTH CBOMCTB M INPUMEHCHUI BAKHEMIIHX
OpPraHMYeCKHMX COENMHEHHH OT MX XUMHUYCCKOro CTPOCHHUs, B TOM HHCIC U
00yCIOBIEHHBIX XapaKTepOM 3TOr0 CTPOCHHS (MPeAeNbHBIM WA HETIpeICTbHbIM) U
HajngreM (PyHKLIMOHAIBHBIX TPYIII;

L1. MO/Ie/IMPOBaHKe MOJIEKYJl HEOPraHUYECKUX ¥ OPraHMYeCKUX BELICCTB;

12. [TOHMMAaHHe XUMHYECKOM KapTHHBI MEpa KaK HEOThEMIICMOHM HacCTH
[[€JIOCTHOM Hay4YHOM KapTHHbI MUpa.

I.B yeunocmuo-opuenmayuontoi chepe — (HopMHUpOBAHUE COOCTBEHHOM
MO3ULIAK TIPU OLIEHKe TOC/IEACTBUM Ul OKpY’KatoLleH Cpezibl AesATeIbHOCTH YEJI0BEKa,
CBSI3aHHOM C MPOM3BOACTBOM H NepepabOTKON XUMUYECKUX MTPOIYKTOB;

11 B mpyodoeoti chepe — MPOBEJEHHE XHUMHYECKOrO SKCICPUMEHTE,
pa3BHTHE HABbIKOB  y4eOHOW, IPOEKTHO-UCCIELOBATEIbCKOH 1 TBOPYECKOM
NeSATEIBHOCTH TIPH BBITIOJIHEHUH NHIUBHIYAIBHOTO MPOEKTA 10 XUMUH;

4 B c¢epe 300posozo obpasza dicusnu —  COONIOJICHHE  TIPaBHI
Ge30MacHOro 00pallieHns ¢ BEelleCTBAMH, MaTepuaiaMu; OKasaHue 1epBok MOMOLIH IpH
OTpaBIEHUAX, OXKOrax M TpaBMax, MONyYEHHBIX B Pe3yJbTarTe HapyMICHHS MpaBui
TeXHHKM 6e30TaCHOCTH MPH paboTe ¢ BELECTBAMH 1 TaG0paTOPHBIM 000pYI0BAHAEM.



MECTO YYEBHOTI'O TTPEAMETA B YYEBHOM ILIAHE

[Iporpamma paccumrana na 35 wacoB (1 wac B mememo). Cpok peanmsanuu
nporpammbl — 1 rox. JlaHHas mporpaMma KOHKPETH3HUpYeT COJEpKaHWe CTaHaapTa,
JA€T pacnpejieieHde y4eOHBIX 4YacoB IO pasfellam Kypca, I[0CIeJ0BaTeIbHOCTD
U3YyYCHHUS TEM U Pa3elioB ¢ y4ETOM MEXIPEAMETHBIX U MPEAMETHBIX CBA3EH, JJOTUKU
y4eOHOro rnporecca, BO3pacTHbIX 0COOEHHOCTEN yualuxcs.

YYEBHO-TEMATHYEKUWMU I1JIAH

Ne Ha3sBanue Temsl KonnuecrBo | IIpakrnyeckne | Konrpoabnsie
TeMbl 4acoB padoThl padoThl
1. | Teopus ctpoeHus 2 - -
OpraHUYecKuX

coeuHeHu A. M.
Bytneposa. [Ipegmer
OPraHu4YeCcKOi XUMUH.

2. YT1eBo0poAbl U UX 13 - 1
[PUPOJIHBIE HCTOYHHKH

3. | Kucnopoz- u 13 1 1
azoTcoziepKaliue
OpraHuyecKue
COCIMHEHMUS.

4. | OpraHuyeckasi XuMus U 5 | -
001LIECTRO.
PesepBHoe Bpemst 2
HMroro 35 2 2

COIAEPXAHHUE INPOI'PAMMBI
10 knace (14 B Hezenro, Bcero 35 4, U3 HUX 24 — pe3epBHOE BpeMsi)

Teopusi crpoenusi opranuyeckux coegunenuii A. M. Byrieposa. I[Ipegmer
opranuyeckod Xxumuu. OpraHuyeckue BeleCTBa: IPHPOIHbIE, HCKYCCTBEHHbIE U
cuHTeTuyeckue. OCOOEHHOCTU COCTaBa U CTPOCHHUS OPraHUYeCKHX BelecTB. Buranusm
u ero kpax. [lonsatue 06 yriesogopoaax.

OcHoBHbIE T0JIOJKEHHSI TEOPHHM XHMHYECKOro crpoenusi byrieposa.
BanentHocts. CrTpykTypHble (GoOpMysibl — T[OJHbIE M COKpalléHHble. IIpocTeie
(omvHapHble) W KpaTHble (IBOMHBIE ¥ TpOWHBIE) CBS3W. V30MEpsl W H30OMEpHS.
B3aumnoe BiMsiHUE aTOMOB B MOJIEKY.JIE.

Hemoncmpayuu. Hexoropele o0mMe XUMHYECKHME CBOMCTBA OpPraHUYeCcKUX
BEIIECTB: MX TOpeHue, IIaBieHue M oOyruBaHue. Monenu (I1apocTep)KHEBble U
00BEMHBIE) MOJICKYJI OpPraHMYeCKHMX COCQWHEHHH pa3HbIX KiaccoB. OmpeneneHue
3JIEMEHTHOI'O COCTaBa OPraHUYeCKUX COEJIMHEHUH.

Jlabopamopmste onvimel. VI3rotoBneHue Mojenei opraHu4ecKux coeAMHEHU.

YrieBoaopoabl U HX NPUPOJAHBIE HCTOYHHKH.



IIpeaenbuble yrieBoaopoanl. Ankanbl. Onpezaenenue. ['oMonoruueckui psj
aJIkaHoB M ero o0Omas Gopmyna. CTpyKkTypHas U30MepHUs yITIepOAHOW Lenu. Pagukas.
HomeHknatypa ankaHoB. XWMHUYECKHE CBOWCTBA ajKaHOB: TOpEHHUE, peaKiuu
3aMelleHnss  (raJJoreHUpPOBaHWE),  peaklUus  pasJoKEeHHS  METaHa,  PeaKIusd
JEeTUIPUPOBaHMs ITaHAa.

Henpeneabnplie yrieBoaopoAbl. AJjikeHbl. OTuieH. [omonoruyeckuii psia
ankeHoB. Homenknarypa. CrpykrypHas wusomepus. lIpoMbIluIeHHOE TIONTyYeHHE
QJIKEHOB: KPEKMHI U JIeTMAPUPOBAaHUE ajKaHOB. Peakuus Jerupparanud 3TaHOma, Kak
naboparophblii crioco® nosydeHusi sTuneHa. Peakuuu npuCOeIMHEHMs: T'MIparaius,
rUIporaloreHUpOBaHKe, rajJoreHupoBanue, nonumepusauuu. [Ipasuno MapkoBHIKOBA.
Oxucnenue ajgkeHoB. KauecTBeHHbIE peaKlIMy Ha HENpelesIbHbIE YIIIEBOJOPOIBI.

Anxaguensl. Kayuyku. Homenxnarypa. ComnpspxéHHble aueHsl. byraguen-1,3,
usonped. Peakunus Jlebemesa. Peakimu npucoenuHeHus ankagueHos. Kaydyku:
HaTypalbHbIM, CcHHTeTHYeckue (OyTanMeHOBBIH, W30IpPEHOBELIH). BynkaHusanus
Kaydyka. Pesuna. DOOHUT.

Aaxunbl.  O6mas  xapakrepucTuka romosiorudeckoro  psja.  CrocoOsl
o6pazoBaHysi HA3BaHUI aTKUHOB. XMMHUYECKUE CBOMCTBA alleTUIIEHA: TOPEHUE, peaKuu
NPUCOCANHEHHS: THAPOTaJIOreHHPOBaHKe, TATOTeHUPOBAHME, TUApATAlMs (peaKiHs
Kyueposa), — ero nojydeHue U NnpuMeHeHHe. BUHWIXJIOpU/ U €ro nojumepusanus B
NOJTUXIOPBUHUIIL.

Apenbl. beHson, kak npeicTaBuTes b apOMaTHUECKUX YIIeBoaoponoB. CtpoeHue
€ro MOJIEKYJIBI M CBOWCTBA (hU3MYECCKHE U XUMHYECKHE CBOMCTBA: TOPEHHE, PCaKIHH
3aMellleHIsl — rajJloreHupoBaHue, nurposanue. [lony4eHue U npumeHeHue OeHsoa.

Ipupoanblii ¥ nonyTHsI rasel. CocTaB npupoaHoro rasa. Ero HaxoxieHue B
npupoze. [IpenMyInecTBa IPUPOIHOTO Ta3a KaK TOINIMBA. XHMHYECKas MepepadoTka
PUPO/HOTO I'a3a: KOHBepcusi, MUposn3. CHHTE3-ra3 u ero npuMeHeHHe.

ITonyTHble rassl, ux cocras. [lepepaGoTKa MOMYTHOro raza Ha (paKUuH: CyXOu
ras, nponaH-0yTaHoBasi CMeCb, Fa30Bblii OCH3KH.

Hedpts u cmocodbl eé nepepaborku. CocraB nHedptn u e€ mepepaborka:
neperonka, Kpekuur, pucdopmunr. Heprempomykrsl u ux mnoiyuenue. [Nonstue 00
OKTaHOBOM uuciie. XMMUUYECKHe CIIOCOObI MOBBIIIEHNUS KauecTBa OeH3UHA.

Kamennplii yroab u ero nepepabdorka. KokcoBaHue KaMEHHOro yIis M €T0
MPOMYKTHI: KOKCOBBIM Tra3, amMMuauHas BOJa, KaMEHHOYTrOJlbHas CMOJa, KOKC.
lasudukaims  kameHHoro yrisi. /Jemoncmpayuu. TopeHue —INpPEIENbHBIX U
Helnpe/ebHbIX YIIIEBOAOPOIOB: MeTaHa, dTaHa, aleTuieHa. KadecTBeHHbIE PeaklMy Ha
HeIpeiebHbIe YITIeBOJOPOALl: 00eCLBEUMBAHHE ITUICHOM U ALETHICHOM PacTBOPOB
nepMaHraHara Kajaus ¥ OpoMHOM Bojbl. OTHOlIEHHE OeH30/a K 3THUM OKHCJIUTEJIIM.
Jerumparamus  dTaHona. lwmaponus kapOupa Kambius. Kommexuun «Hedts n
He(TenpoayKThl», «KaMeHHBIH Yroib W TPORYKTEI ero mnepepaborkiy, «Kaydykim.
Kapra rone3Hbix uckonaembix PO,

Jlabopamopuvie  onvimpr.  OOHapy)XeHWe  TMPOJIYKTOB  TOPEHUS  CBEHH.
WccnenoBanne CBONUCTB Kay4yKOB.

Kuciopoa- u a3orcoaepskauue opranu4ecKue coeAnHeHusl

Opaunoaromubie cnuprbl. Ornpejgenenue. @OyHKUMOHAIBHAA T'MPOKCHIIbHAA
rpynma. [omonoruyeckui psii NpeAeibHbIX OJHOATOMHBIX CIIHPTOB. N3omepust
MOJNOXKEHHsT (YHKIIMOHANBHOM Tpynmbl. BomopoxHas cBsizh. XMMHYECKHE CBOHCTBA



CIMPTOB. AnbjeruaHas rpynna. Peakuus 5TepudMKalUd, CIOXHBIE 3(HUPHL
[Ipumenenue crnuprtoB. JleficTBHEe METHMIIOBOIO W 3THIIOBOrO CIIMPTOB Ha OpraHu3Mm
yeJoBeKa.

MHOroaToMHbI€ CIIUPThI. DTHIICHIVIMKOIIb, KaK MPEICTABUTENb AByXaTOMHBIX H
IIIMLEPUH, KaK MpeJCTaBuTeNb TPEXATOMHBIX crnuproB. KauecTBeHHas peakius Ha
MHOTOATOMHBIE CIMPThI, MX CBOWCTBa, mojy4deHue U mnpumeHenue. Ilonsrue 00
aHTUPPU3AX.

®enoa. Ctpoenue, MOIydeHHe, CBOUCTBA U MpuMeHenue penona. KauecTBeHHbIe
peakiuu Ha (eHosl. B3auMHOe BiMsHIE aTOMOB B MOJIEKyJie (peHoa.

Aabaeruabl H KeroHbl. PopMmanbaeru] U aueTanbJeruzl, Kak IpeacTaBUTeNH
ambIeruIoB, COCTaB HX MoJekyl @DyHKUHOHAJIbHas KapOOHWJIbHAs TpyIma.
KayecTBeHHble peakiuu Ha anbjeruapl. CBoiicTBa, IMOJNy4YeHHWE W TNPUMEHCHHE
dopmanbaeruaa u aueranbieruaa. Peakiuy NOIMKOHAEHCALMU Jis (popMmanbaeruia.
[lonsiTHe 0 KeTOHAX Ha IpUMEpE alleTOHA.

KapGonoBesie KHCJIOTBI. loMonoruueckuit psia mpeienbHbIX OIHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. JKupHble KapOOHOBbIE KHUCIOTHI. XHMHYECKHE CBOMCTBA
KapOGOHOBBIX KUCIOT. [TosryueHre U NpUMeHeHHe MypPaBbUHON U YKCYCHOH KHCIIOT.

Caoxubie d¢gupsl. HKupbl. Peakuus srepudpurarmu. Croxupie s¢pupsl. XKupsl,
WX COCTAB U MMAPOM3 (KUCIOTHBIN U 11e10uHoi). Mbuia. ['uapupoBaHie XKUpPOB.

Yraepoabl. Yriesoasl. MoHocaxapuibl. [70K03a Kak albJeruaoCnupT. CopOur.
MosouHoKHCI0e U crnuproBoe Opokenme. Portocunres. [lucaxapuzbl. Caxaposa.
[Tonucaxapuasl: Kpaxmall, LeIoI03a.

AMUHBI. AMHHOrpyNna. AMMHBI TIpejlebHbIE U apoMaTh4ecKue. AHHUIIHUH.
[Tonyuenue amuHOB. Peakius 3uHMHA. XMMUYECKUE CBOUCTBA U IPUMEHEHUE aMUHOB.

AMHHOKHC/I0TBI. AMHHOKHCIOTBI, COCTAaB MX MOJIEKYll MW CBOWCTBa, Kak
aM(OTEPHBIX OPraHWYECKUX COeJMHEHMH. [TIUIKH, KaK Npe/ICTaBUuTe/lb aMUHOKHCIIOT.
[TosyueHue NONMNETUI0B peaKLyeli monukorieHcanyy. [IoHsTie o NenTHIHOH CBA3H.

Beakun. Crpoenue Mosekyn OelKkoB: IEpBHYHAs, BTOPUYHAs M TPETHYHAS
cTpyKTyphl. KadecTBeHHBbIE peakuuM Ha OCJIKH, HMX THAPOJIH3, JCHATypauus H
Ouosiornyeckue QyHKIHUH.

Jemoncmpayuu. TlonydeHue anpIeruioB okucieHrneM cnupros. KadecTseHHas
peaKius Ha MHOTOATOMHBIE CIIUPTHI. 3aBUCHMOCTH PACTBOPUMOCTH (PEHONA B BOAE OT
Temreparypbl. B3zaumozeiictBue ¢ OpOMHOH BOJOH M XJIOPHIOM wenesa(lll), kak
KauecTBeHHble peakuumu Ha (QeHon. Peakuum cepeOpsiHOro 3epkaia - CoO
cBeskernonyueHHbIM ruapokeusom Meau(ll) mpu HarpeBaHMM, KaK Kauy€CTBCHHBIC
peakiuu Ha anbueruapl. OOpasmsl MypaBbHHOHW, YKCYCHOH, MMaJJbMUTAHOBON U
CTEapHHOBOM KMCJIOT U UX PACTBOPUMOCTD B BOJE. AJlb/IerH/IHbIe CBOMCTBA M CBOHCTBA
MHOIOATOMHBIX  CIIUPTOB  IVIIOKO3bl B peakiuuu ¢  TUAPOKCHIIOM menu(Il).
Unentudukanus kpaxmaia. KagyecTBeHHbIC peaKLIMK Ha OenKH.

Jlabopamopnsie onvimoul. CpaBHEHHE CKOPOCTH MCIIAPEHMS BOJbI M OTaHOIA.
PacTBOPMMOCTh DIMIEpUHA B BOJe. XHMHUECKHe CBOHCTBA YKCYCHOH KHCJIOTBI.
OrnpejieieHne HenpeaeIbHOCTH PacTUTeNbHOro Macia. MaeHTudukalus Kpaxmaia B
HEKOTOPBIX ~ TPOAYKTAaX NHUTaHus. VI3rOTOBJEHHE  KpaXMalbHOIro  Kieucrepa.
WsrorosieHue Mojelieii MosieKysl aMuHOB. M3rotosiieHre MOJIE€IH MOJICKYJIbI ITIMLHHA.

Hpakmuueckas pavoma. Vinentudukalys OpraHi4eCKux COEIMHEHUM.

Opranuueckasi XHMHs U 0011eCTBO



buorexnonorusi. [lepuonsl e paszsutus. Tpu HanpaBneHWs OHMOTEXHOJIOTHH:
reHHas (MM TeHeTHUecKas) WHIXKEHepHs; KIIeTOUHas HH)KeHepHs; Ouojorudeckas
uHxkeHepus. [eHeruuecku MmopuduuupoBaHHble opraHusmbl (I'MO) M TpaHcreHHas
nponykuusi. Kinonuposanue. UmmoOninn3oBanHble (PepMEHTHI U UX IPUMEHEHHE.

[Moaumepsnl. Knaccudukauus nonumepoB. McKyccTBeHHbIE — IIOJMMEPBI:
LEJTYNOU/l, aUeTaTHbIN 1ENK, BUCKO3a, Le/ulodaH.

Cunrernyeckue mnoauMepbl. [lonuMmepusauuss ¥ IMOJTMKOHJAEHCALMS, Kak
croco0Bl mostydeHus monumepoB. CunreTHdeckue Kaydyku. llomuctupon, TeduioH u
IMOJIMBUHUIIXJIOPU/L, KaK IpeacTaBuTesd miacrMace. CHHTeTHYEeCKUE BOJIOKHA: KallpoH,
HEMJIOH, JlaBCaH.

Hemoncmpayuu. Konnekuuu KaydykoB, MIaCTMAacC, CHHTETHYECKHX BOJIOKOH H
uzjienuid U3 Hux. PepMeHTaTUBHOE pa3jioKEHUE I1epOKCH/Ia BOAOpOJa C TIOMOUIbIO
Karajasbl CBE)KEHATEPThIX MOPKOBU UM KapTO(es.

Jlabopamopnste onvimol. O3HaKOMIIEHHE C KOJUIEKLUSAMHU Kay4yKOB, IJIACTMACC U
BOJIOKOH.

Ipakmuueckaa paboma. PacniozHaBaHue I1J1aCTMACC U BOJIOKOH.

PezepBHoe Bpems1 —24.

TPEBOBAHHUS K YPOBHIO NOATI'OTOBKH BbIITY CKHHUKOB.
Boinycknuk na 6azoeom ypoene Hayuumcs:
— noHUMams XMMMYECKYIO KapTUHY MHpa Kak COCTaBHYIO 4acTh LI€JIOCTHON Hay4yHOU
KapTHHBI MUPA;
— packpwléams pojib XMMHM ¥ XHMHYECKOTO IMPOM3BOJCTBA KaK NPOM3BOHMTENBHOM
CHJIbl COBPEMEHHOTO O0LIEeCTBa;
— ¢opmynupoeams 3HAYEHWE XUMHUH M €€ JOCTHXKEHMH B TOBCEIHEBHOH KU3HH
4eJlI0BeKa,;
— YCmaHasnueams B3auMOCBS3U MEK/Y XUMHUEH U IpyIrMMH €CTeCTBEHHBIMU HAYKaMH;
—  ¢hopmynuposams  OCHOBHbIE IIOJIOXKEHUs TEOPUHM XHUMHYECKOIO  CTPOEHHS
opranuveckux coenuHeHudt A. M. ByTinepoBa W MIUTIOCTPUPOBATH MX NMPUMEpPaMH M3
OpraHUYeCcKON U HEOPraHUYECKOH XUMHUH,
— apaymenmuposames YHUBEPCAJbHbIH XapaKTep XMMHYECKHX IOHSTHI, 3aKOHOB H
TEOPUH ISl OPraHNYEeCKON U HEOPTraHUYECKON XUMUH;
— opmynuposame Tlepuonuueckuin 3akon J[. M. MenneneeBa u 3aKOHOMEPHOCTH
M3MEHEeHMIl B CTPOEHMH W CBOMCTBAX XMMUYECKHX DJIEMEHTOB M 00pa3oBaHHBIX MMH
BELIECTB HAa OCHOBe IlepHojuuecKkod CHCTeMbl Kak Ipa(udeckoro oToOpaXKeHws
[leproauyeckoro 3akoHa;
— Xapakmepuzoeéams S$- W p-3IEMEHTbl, @ TaKXKe J>XeJle30 I10 HUX IMOJ0XKEHHUIO B
[Tepuoauueckoii cucreme /. . Menneneesa;
— kaaccupuyuposamo XUMUYECKUE CBS3H M KPUCTAIMYECKHE PEIIETKH, OOBSCHSTH
MeXaHM3Mbl WX 00pa30BaHMsl M JIOKA3bIBATH EJMHYIO IPHPOIY XMMHYECKHUX CBsi3eH
(KOBaJIEHTHOW, MOHHOM, METAJNIMYECKOH, BOJIOPOIHOM);
— 00vACHAMbL TPUYUHBI MHOrooOpasus BEIUECTB, HMCIOJb3Yys SBICHHUS HW30MEPHH,
TOMOJIOTHH, aJNIOTPOTINH;
— Kkaaccugpuyuposamy XMMMUYECKHe PEaKldd B HEOPraHMYecKod M OpraHH4ecKoH
XUMHH 110 PA3INYHBIM OCHOBAHMSAM M YCMAHAGAUEAMb CTIEUM(UKY TUIOB PeaKLui oT
o01iero yepes 0coOeHHOE K eAUHUIHOMY;



— xapakmepu3z08ams TRAPOIINA3 KaK crielinuyHblii OOMEHHbIN IIPOLECC U paACKpbléams
€ro poJib B JKUBOU U HEXHKUBOM IIPUPOJIE;

—  Xapakmepuzoeams  DJEKTPOIMU3  KaK  CHELUU(UYHBIA  OKUCIUTEJIBHO-
BOCCTAHOBUTEJLHBIN MPOLECC U ONPEAEIATh €ro MPakTHYECKOe 3HAYEHHUE,

— xapakmepuzo6ams KOPPO3HI0 METAJUIOB KaK OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIH
npoLecc U npedaazams CoCOObI 3aLUTHI OT HEE;

— kaaccuguyuposamo HEOPraHUIECKUE U OPraHUYeCKHe BELECTBA;

—  xapakmepuzoéamv ~ O0IIMEe XUMHYECKHE CBOMCTBA BaXHEHMIIMX  KJIACCOB
HEOpPraHW4YeCKUX U OPraHuYeCKUX COeIMHEHUH B IUIaHe OT 00IIero yepe3 0CoOeHHOCTh
K €/IMHUYHOMY;

— UCNONb306aMb 3HAKOBYIO CHCTEMY XHMHYECKOTO si3bIKa JJIsi 0TOOpaKeHUsl COCTaBa
(xumuueckue GopMyJibl) U CBOMCTB (XMMUYECKUE YpaBHEHUs1) BEIIECTB,;

— ucnonv306ame TPaBUIa U HOPMbI MEKIYHAPOIHONW HOMEHKJIATyphl /s Ha3BaHUH
BEIIeCTB 0 (opmynaM H, HA000POT, sl COCTABICHHS MOJICKY/IIPHBIX U CTPYKTYPHBIX
hopMyn COeIMHEHUH 10 UX Ha3BAHUIM;

—  3Hame  TPUBHAIIbHbIE HAa3BaHWs BAKHEHIIMX B  OBITOBOM  OTHOIICHHH
HEOpPraHM4YeCKUX U OpraHu4YeCKUX BellEeCTB,;

—  xapakmepuzoéamb  CBOWCTBA, TOJydeHHEe M  TPUMEHEHHE  BaKHEHIIHX
peCTaBUTeNIe KJIaCCOB OpPraHMYeCKUX COEJMHEHMH (aJKaHOB, aJKEHOB, AJIKMHOB,
alKaJ{eHOB, AapOMaTHYeCKHX YIIEBOJOPOAOB, CIUPTOB, (DEeHONOB, albJIEruIioB,
NPEebHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIOT, CIOXKHBIX 3(UPOB U IKHPOB,
YIJIEBOJIOB, aMUHOB, aMHUHOKHCJIOT);

—— YyCmMaHaenueame 3aBUCMMOCTh SKOHOMHUKHU CTPaHbl OT J0OBIYHM, TPAHCIIOPTUPOBKH U
nepepaboTKK YITIEBOIOPOIHOTO ChIphs (He(TH U IPUPOAHOIO rasa);

—  OKCTIEPUMEHTAIILHO  nodmeepoicoams ~ COCTaB W CBOMCTBA — BaXKHEHIIHMX
Ipe/ICTaBUTENIel M3y4YEeHHBbIX KJIacCOB HEOPraHMYeCKHX W OPraHn4eCKMX BELIECTB C
COOMIONIEHUEM TpaBWJ TEXHMKH 0e30macHOCTH [l paboThl ¢  XHMHYECKUMH
BELIECTBAMHU U J1aDOPATOPHBIM 000PYL0BAaHUEM;

— Xapakmepuzo6ams CKOPOCTb XUMUUECKOH peakuy U €€ 3aBUCUMOCTb OT pa3iHIHbBIX
(dakTopoB;

— Xapaxkmepuzo8ames XUMHYECKOE PAaBHOBECHE M €ro CMEIICHHe B 3aBHUCHMOCTH OT
pa3IU4HBIX (aKTOPOB;

— npouzeoOoums PacuéThl MO XUMUYECKUM (opMmyjlamM W YpaBHEHHSIM Ha OCHOBE
KOJMYECTBEHHBIX OTHOIIEHUH MEX/y YIaCTHUKaMH XUMHUYECKUX PeaKiuu;

— cobnwdams TpaBUiia SKOJOTMYECKON 0e30IacHOCTH BO B3aMMOOTHOLICHHUAX C
OKpyJKarollei cpeaod mpu oOpallieHUH ¢ XUMUYECKUMHU BEIECTBAMH, MaTepHajlaMu U
IPOLECCAMH.

Boinycknuk na 6a3o06om yposne noayuum 603MOHCHOCHIb HAYYUMbCA:

— UCNONL306aMb> METOMBl HAYYHOTO MO3HAHHS TIPU BBINOIHEHHH MPOEKTOB U y4eOHO-
HCCIIeI0BATEIbCKUX 3a/1a4 XUMHUYECKOH TEMaTHKH,

—  NpocHO3Uposams  CTPOEHUE M CBOMCTBA HE3HAKOMBIX HEOPraHM4YeCKHX U
OpraHUYEeCKUX BeLeCTB Ha OCHOBE aHaJIOTUH,

— npozno3uposeame TEUeHNE XMMUUECKUX MPOLECCOB B 3aBHCHMOCTH OT YCIOBUH HX
NpOTEeKaHMsl U MpeJJiaraTh CriocoOb! yrpaBieHuUs 9TUMHU IIPOLlecCaMHu;

— ycmanaenuéams B3aUMOCBA3M XMMHUU C IpeAMETaMU T'YMaHMTapHOro LHK/IA
(A3BIKOM, JIATEPATYPOU, MUPOBOM XyI0)KECTBEHHON KyJIBTYpPO#);



— packpvléams POIb XMMUYECKUX 3HAHUM B Oy/ylel IpaKTUUeCKOU J1eTeJIbHOCTH;
— packpeiéamb pPoJib XUMUYECKUX 3HAaHUK B (POPMHUPOBAHUM WHUBUAYaIbHOM
o0pazoBaTenbHOM TPAEKTOPHH;

— NpPOcHO3UpPO6amsv  CIIOCOOHOCTH HEOPraHMYEeCKMX M OpraHUYeCcKHX BEIIeCTB
NPOSIBJISATL OKUCIIMTENIbHbIE W/WJIM BOCCTAHOBUTENIbHBIE CBOMCTBA C YYETOM CTEleHEH
OKHCJIEHUS 3JIEMEHTOB, 00pa3yoIIUX UX;

— apeymenmuposame €IUHCTBO MHUPA BEIIECTB YCTAHOBIEHUEM I€HETHYECKOM CBS3U
MEXIY HEOPraHWYE€CKUMH U OpraHMYE€CKUMH BELLECTBAMU;

— 61a0emb XMMUYECKUM SI3bIKOM JUIs 00OraileHus CIOBApHOIO 3araca U pa3BUTHS
peuy;

—  Xapakmepuzoéame CTAHOBJICHHWE HAyYHOW TEOpPHUM Ha [PUMEpPe OTKPLITHSA
ITeproarueckoro 3akoHa U TEOPUU XUMUUYECKOTO CTPOEHUSI OpraHUYECKUX BEIEeCTB;

—  KPUTHUYECKH OMHOCUMbCS K TICEBIAOHAYYHOHW XMMHUYECKOH HH(pOpMaluy,
MOJIy4aeMOH U3 pa3HbIX KCTOUYHUKOB;

—  noHumame  100anbHBIe  NpoOJeMbl,  CTOSLIME  Tepel  YeI0BEYeCTBOM
(3KonOrMYecKre, IHEpreTHYEeCKHe, ChIPbeBbIE), U npednazams MyTH UX PEllEeHUs, B TOM
YHUCJIE U C IOMOLIBI XUMUHU.

YYEBHO-METOIUYECKOE OBECIIEYEHHUE
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2. I'abpuensin. O.C., Slykosa A.B.. Xumusi.10 k1. ba3zoBeiii ypoeHb: MeToiu4deckoe
nocobue. —M.: [Ipoda, 2014.

3.I'abpuensn O.C. Opranmueckas XUMHUS B TecTax, 3afadax, ynpaxHeHusx.10 xmacc:
yuebHoe nocobue.- M.: Jlpoda, 2014.
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Poccuiickoit @enepanumy.
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MMOSICHUTEJIbHAS 3AIIMCKA

PaGoyas nporpamma pazpaboTaHa Ha OCHOBE MPOrpaMMbl aBTOPCKOIO Kypca XUMHUH
st 8-11 xnaccos O.C.I"abpuessina, COOTBETCTBYIOLIEH (pe/iepaqbHOMY KOMIIOHEHTY
roCy/IapCTBEHHOI'O craHjapra odulero obpaszosBanust. JlanHas nporpamMma
peanuszoBana B yueOHuke O.C. ['abpuensna. Xumus 11 kiace. bazoselii ypoBeHb.

VYyeOHnas nporpamma 11 kiacca paccunrana Ha 34 daca, 1o 1 yacy B HEJENO.

N3ydenne XxumMuu Ha 6a30BOM ypOBHE CpeJiHero (110JHOro) odiero oopazoBaHusl
HalpaBJIeHO Ha JOCTHIKEHHE CICAYIOLIUX Yeae:
* OCBOCHHE 3HAHMH O XMMHUUYECKOH COCTaBISIOLIEH eCTeCTBEHHOHAYYHON KapTHHEI
MHUpa, BAKHEUIINX XUMUAYECKUX ITOHATHUAX, 3aKOHAX H TEOPHSIX;
* OBJIajIeHHe YMEHMSIMH [IPUMEHSTh [IOJIyYC€HHble 3HaHUs Uil OOBACHEHHA
Pa3zHOOOpa3HbIX XMMHYECKUX SIBIICHUN M CBOMCTB BELIECTB, OLEHKH POJIM XHMHH B
Pa3BUTUU COBPEMEHHBIX TEXHOJIOTHH U MMOJYyUYEHUH HOBBIX MAaTepHaJIOB,;

* pa3sBUTHE I[103HABATEJILHBIX WHTEPECOB W MHTEJUIEKTYyalIbHBIX CIIOCOOHOCTEHN B
IPOLIECCEe CaMOCTOSITEILHOTO MPHOOPETeHHsI XMMUYECKUX 3HAaHUN ¢ MCTIOIB30BaHHEM
pasIMYHbIX UCTOUYHUKOB HH(OpPMALIKK, B TOM YUCJIE KOMITBIOTEPHBIX;
¢+ BocnuTaHue yOEKICHHOCTH B MO3UTUBHOW POJIM XMMHUH B JKM3HH COBPEMCHHOTO
o01ecTBa, HeOOXOAMMOCTH XUMUYECKH 'PAMOTHOIO OTHOILIEHMS K CBOEMY 3/I0POBBIO
U OKPY)KaloLleH cpesie;
* NpUMEHEeHHe MOJYYeHHBIX 3HAHMH W yMeHHH Ay 0e30M1acHOr0 MCIOJIBE30BaHMS
BEIECTB U MaTepUalioB B ObITY, CEIILCKOM XO3SIMCTBE M Ha IPOU3BOJICTBE, PElICHUs
NPAaKTUYECKUX 3afad B [IOBCEJHEBHOM JKU3HHU, MPEAYNpPEKICHHs sBICHUH,
HAHOCSIIIMX BPe/l 3/I0POBBIO YeJIOBEKa U OKPY Karolen cpeje.

OcHoBHble 3a0auu y4eOHOro Kypcea:
IToBTrOopeHue BayKHEHIIUX XUMUYECKUX MTOHSITUN OpraHUuYeCcKol XUMHH.
Wzydenne crpoenust ¥ KiacCu(PUKaLUyU OPraHiueCKuX COeIMHEHHH.
O3HakomJieHHe ¢ Kinaccu(uKaluen XuMUYECKUX peakiluii B OpPraHu4eCKol XUMUK 1
MEXaHMU3Max UX IPOTEKAHUs.
3akperuieHue U pa3BUTHE 3HAHUN Ha OoraTtoM (PaKkTUYECKOM MaTepHase XUMUU
KJIACCOB OPraHM4eCKUX COCIMHEHHH 0T OoJee MPOCTHIX YIIeBOAOPOIOB 10 CIOXKHBIX
- GuoIoIMmMepoB

YYEBHO-TEMATUYECKHWH IJIAH

Ne HaunmenoBanue reMbl Beero | IlpakTnueckue | Konrpoabn
n/n - 4acoB paboTbI ble paboThl
1 | Crpoenue aTroma U NEpUOAUUECCKUN 3
| 3axon /.M. Menzeneesa.
2 | Ctpoenue BelecTBa. 14 | [1.P. Nel K.p.Nel
3 | XuMHUYeCKUEe peaKLvH. | 8
4 | BeuecTBa 1 MX CBOWCTBA. 7 I1.P. Ne2
Pe3epBHOe Bpems. 2
Bceero 34 2 2




OCHOBHOE COAEPKAHUE INPOI'PAMMBI

Tema 1.
Crpoenne aroma n nepuoanyeckuii 3axon /L. Mengeneesa (34)

OcHoeHble ceéedeHus 0 CmpoeHuu amoma. SIapo: TPOTOHBI M HEHTPOHBL
M3orombl. DJEeKTPOHBL.  DJIEKTPOHHAst 000JI0YKAa. DHEPreTHYECKUi  YPOBEHb.
OcoOeHHOCTH CTPOEHHMsI IEKTPOHHBIX 000JIOYEK aTOMOB 3J€MEHTOB 4-r0 U 5-r0
nepuoJoB nepuoandeckoit cucremsr JI. YI. MenzesneeBa (mepexomHBIX DIE€MEHTOB).
[Tousitne 06 opOuTaNsxX. s- U p-opOHWTATH. DIJIEKTPOHHLIE KOH(UIypaluu aTOMOB
XMUMHUYECKUX JIEMEHTOB.

Hepuoouueckui 3axon /[l. H. Menoeneeea ¢ ceeme yueHus o0 CHpOCHUU
amoma. Otkpoitie . . MenzeneeBsiM MepUOANYECKOrO 3aKOHA.

Ilepuopuyeckasi cucrema xumudeckux sjiemeHtos JI. WM. Menjeneea —
rpapudeckoe  OTOOpaKeHHe MepHOAMYecKoro 3akoHa. {MU3MYECKUH  CMBICH
MOPSIKOBOrO HOMeEpa 2JIEMEHTa, HoMepa Ieproja W HoMepa rpynmbl. BaneHTHbie
SJIEKTPOHBbI. lIpUyuMHBl W3MEHEHHs] CBOHCTB 3JIEMEHTOB B MEpuHoAax M rpymnmnax
(rnaBHBIX NOATPYIIAX).

[TosnoxkeHue BOOPOIA B IEPUOJUUECKON CUCTEME. :

3HaYeHHe TePUOJUYECKOr0 3aKOHA M NMEPUOAUYECKON CHCTEMBI XHUMHUYECKUX
snementos JI. M. MenpeneeBa aiisi pa3BUTHS HayKd M MOHUMAHHS XMMHYECKOW
KapTUHBI MHpa.

Jdemoncrpaunu. Paznuunbie (OpMbl MEPHOAUYECKON CHCTEMBI XUMHYECKUX
snemenToB . Y. Menneneesa.

JlaGoparopublii  onwiT. 1. KoOHCTpympoBaHHWE I1€PUOJMYECKON TabJIMIbI
HJIEMEHTOB C UCTOJIL30BAHUEM KapTOUeK.

Tema 2.
Crpoenne Bemecrsa (144)

Honnan xumuueckan ceénzv. Karnonsl u anuonbl. Kiaccudpukanus HOHOB.
Wonnble kpucrauidyeckue pemterkd. CpoiicrBa BemIECTB €  OTUM  THIIOM
KPUCTAJUIMYECKUX PELLIeTOK.

Kosanenmnas xumuueckan ceazv. DnextpoorpuratenbHocTs. [lomspras u
HernoJisipHasi KoBajeHTHble CBs3u. Junons. I[lonsgpHOCTE CBA3M W IMOJISIPHOCTH
monekyibl. OOGMEHHBIM #  JIOHOPHO-aKIENTOPHBIH MeXaHM3Mbl —00pa3oBaHMs
KOBaJGHTHOM CBsi3M. MOJIeKyJIipHbIE M AaTOMHbBIE KPUCTAJUIMYECKHE pEeIeTKH.
CBo¥CTBA BEIIECTB C ITUMU THUITAMHU KPUCTAIUTHYECKUX PEIIETOK.

Memannuueckas xumuueckas c¢6a3b. (OCOOEHHOCTH CTPOEHHs aTOMOB
MeTaJJIoB. MeTalinyeckasi XUMHUYecKas CBs3b M MeTallyInyecKasl KpUCTaJllIndecKas
pererka. CBONCTBA BELIECTB C 9TUM TUIIOM CBSI3H.

Booopoonaa xumuueckaa céazo. MexKMOJIEKYIIApHAS ¥ BHYTPUMOJICKYJIsIpHAs
BOJIOPOJIHAsL CBSI3b. 3HAUEHHE BOJIOPOJHOM CBSI3W JUIs OpraHu3aldd CTPYKTYpP
OMOIIOIMMEPOB.



Honumepot. TlnactMacchbl: TEpMOILIACTBL U PEAKTOIIACTHL, UX IIPEACTABUTENH H
npuMeHeHue. BolokHa: NnpupojHble (pacTUTENbHbIE M JKMBOTHBIE) M XHMHYECKHUE
(MCKYCCTBEHHBIE U CUHTETHYECKUE), X MPEACTABUTENIN U IIPUMEHEHHE.

I'azoobpasnoe cocmoanue eewjecmea. Tpu arperaTHeIX COCTOSIHMS BOJIbI.
OcobGeHHocTH cTpoeHHMsl ra3oB. MousipHbld 00beM ra3000pa3HbIX BELIECTB.

[lpumepsl ra3000pa3HbIX NPHPOJAHLIX CMeCel: BO3MyX, NPHPOAHBIA ras.
3arpsizHenue arMocdeps! (KUCIOTHBIE JI0K/A1, TapHUKOBLIHA 3 dexr) u 6oprda ¢ HuM.

[TpescTaBuTeIN ra3000pa3HBIX BEIIECTB: BOAOPO, KUCIOPO/, YIJIEKUCIBIN Ia3,
aMMHaK, 3TuieH. Mx nonydyenue, cobupanue u pacro3HaBaHKe.

Kuokoe cocmosnue eewgecmea. Bona. Ilorpebnenne Boxsl B OBITY W Ha
npousBojicTBe. JKecTkocTh BOJBI M CIIOCOObI €€ YyCTPaHEHHUS.

MuHepalibHbIe BO/Ibl, KX UCIIOJIb30BAHKE B CTOJIOBBIX U JI€UEOHBIX LIEJIX.

Kuakue KpuCTaIbl U UX IPUMEHCHHE.

Teepooe cocmosinue geugecmea. AMOp(HbIE TBEP/IbIE BELECTBA B IIPUPOJIC U B
JKU3HW 4YeJIOBeKa, MX 3HaYeHHe M HMX IlpuMeHeHue. Kpucrajimyeckoe CTpOeHHe
BELIECTBA.

Mucnepcuvte cucmemol. Ilonstie o aucnepcHbx cucreMax. JucnepcHas ¢asa
v aucriepcuoHHas cpeaa. Kiaccudukaiusi JIMCIIEPCHBIX CUCTEM B 3aBUCHMMOCTH OT
arperaTHOro COCTOSIHUSI JUCTIEPCHON CpeJibl U JUCIIePCUOHHOM (ha3bl.

['pyOoaucIiepCHbIC CUCTEMbL: YMYJILCUH, CYCITEH3UH, a9PO30IIH.

TounkoaucnepcHble CHCTEMBI: I'EJIM U 30JIH.

Cocmae eemecmea u cmeceit. Belecrsa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOIO
CTpOeHHs. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

[lousitie «HOJS» W ee Pa3sHOBUAHOCTH: MaccoBas (IO 3JIEMEHTOB B
COEJIMHEHMHM, JI0JIsI KOMIIOHEHTa B CMECH — JIOJIsi IIPUMECEH, JI0Jis PacTBOPEHHOIO
BellecTBa B pacTBope) U oObemHas. Jlons BbIXOJa IMPOJAYKTa peakiuu OT
TEOPETHYECKH BO3MOXKHOIO.

Hdemoncrpaunu. MoJenb KpUCTAIMYECKON PEIISTKH XJIIOpUAa HATPHSL.
OO0pa3ipl MUHEPAJIOB C MOHHOM KPUCTAINIMYECKOHN pelIeTKON: KaIbI|Ta, IajiTa.
Mojienu KpUCTaUTMUECKHX PELIeTOK «CyXOro Jibja» (MM ona), anmasa, rpapura
(uim kBapua). Mogens monexynsl JAHK. O6pa3ip! nnactmace
(penonodopmaibieruiHble, OJUYpPeTaH, OJUITHIICH, TOJTUITPOIIUTICH,
MOJIMBUHUIIXJIOPK) U W3zenust u3 HuX. OOpasiibl BOJOKOH (IIepCTh, IIEJK, aleTaTHOe
MOJIOKO, KaIllpOH, JIABCAH, HEeMJIOH) U u3aeaus u3 HuX. O0pasisl HEOPraHuIeCKUx
MOJMMEpOB (cepa IiacTuIecKasi, KBapll, OKCHJ{ aJIOMUHHUS, IPUPOJIHEIC
AIIOMOCHIIMKATBI ). Mojiesib MoJisipHOro oobema ra3os. Tpu arperarHbix COCTOSIHUS
Boibl. OOpasipl HAKKITK B YalHUKe U TPyOax [eHTpanbHOro ororenus. JKecTkocTs
BOJIBI M CI10c0o0BI ee yerpanenus. [Tpubops! Ha )uakux kpuctamwiax. O0pasisl
pa3JIMYHBIX JMCIIEPCHBIX CHCTEM: IMYJIbCHUH, CYCIIeH3UM, ad9pO30JIeH, reiek 1 30JIeH.
Koarynsiuus. Cunepesuc. Dpdexr Tunnans.

JlaGoparopubie onbiTbl. 2. OnpejeseHne TUNA KPUCTAIMYECKOH PEIICTKH
BellleCTBA M OIKHCAHHEe ero CBOMCTB. 3. O3HaKOMIIGHHE C KOJUICKIMEH ITOJIMMEpOB:
miacTMace M BOJIOKOH M u3jenus u3 Hux. 4. Mcnbiranve BOJIbI HA JKECTKOCTD.
YcrpaHeHre KeCTKOCTH BOJbl. 5. O3HakoMieHue ¢ MWHEPAJIbHBIMA BOJAMH.
6. O3HaKOMIICHHE C JUCTICPCHBIMU CUCTEMAMH.

[Ipakruueckas padora Nel. [Tosyuenue, cobupanue u pacrio3HaBaHue ra3os.



Tema 3.
Xumuyeckue peakuuu (8 1)

Peaxkyuu, udyujue 6e3 u3MeHeHUs COCmaea eeuwjecme. AJIOTPONUs U
aJIOTPOIHble BHIOM3MeHeH s, [IpiuyuuHbl annoTponuu Ha mpumepe MO (pUKALANA
KHCII0poa, yriiepoaa i Gpocopa. O30H, ero GHoOrHIecKas poib.

N3omepbl 1 U30MEPHSL.

Peakuuu, uoyuque ¢ UsMeHeHueM cocmaga éeujecme. Peakuyu COeMHEHHUS,
pPa3/OXKEeHHsI, 3aMeleHus] ¥ OOMeHa B HEOPraHW4ecKOH M OpraHH4ecKoH XHMHH.
Peakuuu 5K30- U dHAoTepMudeckue. TermioBoit 3QGeKT XUMHUYECKOW peakuHd H
TEePMOXHMHUECKHE  ypaBHeHWs. Peakidy TIoOpeHMs, Kak YacTHBIA  Cllyyai
9K30TEPMUYECKUX PEaKIUH.

Cropocmo  xumuueckoi  peakyuu. CKOpOCTh XHMHYECKOH — pEaKIUH.
3aBHCUMOCTh CKOPOCTH XHUMHUYECKON peakluy OT [PUPOJibl pearupyrolux BeLIeCTB,
KOHIIEHTpAIlMU, TeMIepaTypsl, IUIOA/1 [IOBEPXHOCTH  CONPUKOCHOBCHUS M
kaTanusaropa. Peakuum romo- u rereporeHsbie. Ilomstne o KaTanuse u
karanuzaropax. depMenTbl Kak OHOIOrMYEeCKHEe KaTalu3aTopbl, OCOOCHHOCTH HX
(yHKIMOHUPOBAHWSI.

Oépamumocmv  xumuueckux peaxyui. HeoOpatumpie 1 obpaThmbIe
xumudeckie peakimu. COCTOSHHE XMMHYECKOro paBHOBECHS [Jisi OOpaTHMBIX
xumuueckux peaxuuit. CriocoObl cMeleHusi XHMHIECKOro paBHOBECHS Ha MpUMEpe
cuHTe3a ammuaka. [loHsite 00 OCHOBHBIX HAy4HBIX IPUHIMIAX IPOU3BOJCTBA HA
puMepe CHHTe3a aMMHUAaKa WM CEPHOM KUCIIOTHI.

Pontb 60061 ¢ Xumuueckoii peakyuu. VicTuHHbIe pacTBOPBI. PacTBOpUMOCTDL H
KiaccuUKalMs BEIIECTB 110 9TOMY NPU3HAKY: PacTBOPMMBIE, MAJIOPaCTBOPUMBIC H
HepacTBOpPUMBIE BEIEeCTBA.

DNEKTPONUTE ¥ HEANEKTPOIHTEI. DICKTPOIUTHIECKAs AuccoLuanus. Kucnorsl,
OCHOBAHHS ¥ CONTH C TOYKH 3PEHHUS TCOPHHU EKTPOTUTHUECKON TUCCOLMALIMH,

XuMHYecKre CBOMCTBA BOJbI: B3aUMOJIEHCTBHE C MeTaJUlaMH, OCHOBHBIMH H
KHCIOTHBIME OKCHIAMHE, pa3liokeHne u o0pasoBaHue KPHCTaUIOTUAPATOB. Peaximy
FUIpATaliU B OPraHu4eCKOl XHMHUH.

Tudponus 0pzanuyueckux u HeEOPZAHUHECKUX COCOUHEHUU. HeoOparumslii
ruiposiu3. OOpaTUMBIH MMIPOIIU3 CONEH.

[MApou3 OpraHWYeckUX COEJAMHEHMH M ero IMpaKTUYeCKOe 3HA4YeHHe A
oydeHus TUAPOJM3HOIO CIUPTa M MbUla. buonorudeckas pojib THIPONU3a B
[JIACTHYECKOM M 9HEPreTHYeCKOM 0OMeHe BEILIECTB U SHEPIUH B KIIETKE.

Oxucnumensno-goccmanogumenvhole  peakyuu.  CreneHb  OKUCICHHUS.
OmnpejeieHde CTENEHH OKHUCIEHHs 10  (opmyne COCTUHEHHM. [TousaTee 006
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX — peakuusx. OKuciieHne W BOCCTaHOBJICHHE,
OKHCJITUTENIb U BOCCTAHOBUTEJIb.

Dnexmponus. DAEKTPOIM3 KAK OKUCIUTENHHO-BOCCTAHOBUTEIBHBIN NPOLECC.
DNeKTPONIM3 PACTIABOB U PACTBOPOB HA NpUMepe XJopuaa HaTpus. IIpakThueckoe
IpUMEHEHHE JIEKTPOJIN3a. DIIEKTPOIIMTHYECKOE 1101y YEHNE AJIFOMUHMS.

Jlemoncrpaunu. Ilpespauienue kpacHoro ¢ocdopa B Oenbiid. O30HATOP.
Mogenu Monekysn H-Oyrana W u300yTaHa. 3aBMCHMOCTb CKOPOCTH pE€aKIud OT
IPUPOJIGI BELIECTB HA INpPHUMEpe B3aMMOJIEHCTBHSI PAacTBOPOB Pa3IWYHBIX KHUCJIOT



OJIMHAKOBOM KOHLIEHTpallMX C OJIMHAKOBBIMU IpaHyjlaMH LMHKA M B3aMMOIEHCTBHUSA
OJIMHAKOBBIX KYCOYKOB pa3HBIX META/UIOB (MarHus, LMHKA, JXeje3a) C COJITHON
KHCJIOTOW. B3anmoelcTBre pacTBOPOB CEpHOI KHUCIIOTHI ¢ pacTBOpaMM THOCYJIb(ara
HaTpUsl Pa3JIMYHOW KOHIEHTpalMK W Temneparypbl. Mojeinb KUIISIIEro Clos.
PasnokeHue MepoKCHAa BOJOPOAA C TOMOLIBIO KaTanuzaropa (OKCHAa MapraHua
(IV)) u xaranassl ChIporo Msica W cwiporo kaprogens. [Ipumepsl HeoOpaTHMBIX
peaxiui, uayumx ¢ oopasoBaHueM 0cajlka, raza iy BoJibl. B3aumoiencrsue JuTus u
Hatpus ¢ Bojoil. [lonmyuenue oxcuma ¢ocdopa (V) u pacTBOopeHHE €ro B BOJIE;
HCIIBITAHKE IIOJIyYeHHOro pacTBopa JlakmycoM. OOpa3subl KpHUCTAJIJIOIHIPATOB.
VcnpiTaHHEe pacTBOPOB JIEKTPOIMTOB U HEAJIEKTPOJIIMTOB Ha IMPEAMET JTUCCOLMALIUN.
3aBUCHMOCTh CTEIIeHH JJICKTPOJIMTUYECKON JIMCCOLMAlMU YKCYCHOM KHCJIOTBI OT
pasbapiennsi pactBopa. ['maponu3 kapbupa Kampuus. ['maponus KxapOoHATOB
IEJIOYHBIX MeTauloB M HuTparoB unuHka win ceuHOa (II). Ilomydenwme wmbuia.
[Ipocreiiiine OKUCIUTEILHO-BOCCTAHOBUTE/IbHBIE PEAKIMH: B3aUMOICHCTBUE LIMHKA C
COJISIHOM KHCJIOTOM U Jkejesa ¢ pacrBopom cyinbdara wmeau (II). Mogens
siieKTposinzepa. Moiesb 3JeKTPOIU3HON BaHHBI AJIs TIOJTYyYEHHS aFOMUAHUS.
JlaGoparopubie onbIThl. 7. Peakuus 3aMelieHusi MeIu JKeJle30M B pacTBope
MeiHoro Kynopoca. 8. Peaxuumu, wiayiiue ¢ obpasoBaHueM 0cajika, rasa v BOJbL. 9.
[Tonydyenue KUCIOpOJa pa3ioKEHHUEM IEPOKCHIa BOAOPOJA C IMOMOIIbIO OKCHIA
mapranina (IV) u xaranassl ceiporo kaprogens. 10. Ilomydenne Bomopona
B3aUMOZIEWCTBAEM KUCJIOTHI ¢ HUHKOM. 11. Pasnu4nble ciiydan ruiposmsa ColeH.

Tema 4.
BemecrBa u ux csoiicrea (74)

Memannpi. B3aumopeiicTBue MeTajsIoB ¢ HeMeTallslaMH (XJIOPOM, Cepor U
KHACIOpojoM). BzaumojelcTBrHe IHEIOYHBIX W IHEJIOYHO3EMEJIBHBIX METallloB C
BOJION. DIIEKTPOXUMUYECCKUAHN psijl HANPsDKEHUH MeTauioB. B3anumoaelicTBre METalIoB
C pacTBOpaMH KHUCJIOT M coJiedl. AsromuHOTepMHus. B3aumozelcrsue Hatpus C
3TAHOJIOM U (PEHOJIOM.

Koppo3sus metamios. [ToHstre 0 XUMHUUECKOH U 3JIEKTPOXHUMHYECKON KOPPO3UH
MetaiioB. CriocoOnbl 3a1MThl METAJIIOB OT KOPPO3HUH.

Hememannot. CpaBHUTENIbHAS XapaKTePUCTHKA TIaJlOreHOB Kak Haubolee
TUIMYHBIX TpejcTaBuTeNell HeMeTanioB. OKHUCIUTENbHbIE CBOMCTBA HEMETAIIOB
(B3auMOEHCTBHE C MeETallaMd M BOJIOpPoIOoM). BoccTaHoBUTENBLHBIE CBOWCTBA
HeMeTaJIOB (B3aMMOJIEHCTBHE C MeTaulaMH ¥ BOJOpoJioM). BoccraHoButenbHbIC
cBOiicTBA HeMeTalsioB  (B3auMozeiictBue ¢ Oosiee  DJIEKTPOOTPHUIATEIBHBIMU
HeMeTaJJITaMU U CIIOKHBIMH BEIIeCTBAMU-OKHACITUTEIISIMHI).

Kucnomot neopeanuueckue u opzanuueckue. Kiaccupuxauus KUCIIOT.
XUMHUYECKHE CBOMCTBA KMUCIIOT: B3aUMOJIEHCTBHE C METAJNIAMH, OKCHIaMU METaJIOB,
FUAPOKCHIAMH METAaUIOB, COJISIMH, crupramu (peakuus stepudukaunuu). Ocobbie
CBOMCTBA a30THOM ¥ KOHLICHTPUPOBAHHOW CEPHON KUCIIOTHI.

Ocnosanus  Heopzanuueckue U  opeanuueckue.  OcHOBaHUSA,  HUX
Kinaccuduranysi. XMMUYECKre CBONCTBA OCHOBAHMI: B3aWMOJICHCTBHE C KHCIOTaMH,
KUCJIOTHBIMM OKCHJIAMH U COJIsIME. Pasjioxenne HepacTBOPUMBIX OCHOBaHHH.



Conu. Knaccupukanus coneil: cpefHue, KUCIble U OCHOBHbIE. XUMHUYECKHE
CBOMCTBA COJIel: B3aUMOJIEHCTBUE C KUCIOTAMU, LIEI0YaMH, METAJJIAMH U COJISIMH.
IIpeacraBuTeny cojieil U UX 3Hauenue. Xopu HaTpHsi, KapOoHAT Kanblus, Gocdar
KaJblMsl (CpelHMe COJIM); THAPOKapOOHAThl HATPUsi M aMMOHHMSI (KHCIIBIE COJIN);
ruzipokcokapbonar meau (I11) — manaxut (OCHOBHAs COJIb).

KauyecTBeHHbIE peakiMy Ha XJIOpUJ-, cylibdar-, 1 kapOoHaT - aHWOHBI, KATHOH
aMMOHUsI, kKaTHOHBI Xkesesa (11) u (111).

I'enemuueckas cesn3v medncoy Kiaccamu HeOP2AHUYECKUX U OP2AHUYECKUX
coedunenuii. IIoHATHE O FeHETHYECKOM CBSI3U M TeHEeTHUYeCKUX psifax. I'eHeTnueckui
pan Meravia. ['enerwueckuii psn Hemeranna. OcoGeHHOCTH MEHETHYECKOro psiga B
OpraHU4eCKOU XMMMUH.

JNlemoncrpaunn. Kosnexuus obpasios meraiuios. B3auMoeiicTBie HATpusi U
CYPBMBI C XJIOPOM, JKejiea ¢ cepoi. I'opeHue MarHus ¥ ajlOMUHUS B KHCIOpPOZE.
B3aumo/ieiicTBrE 1IEI0YHO3EMENIbHBIX METAJUIOB ¢ BOJI0M. B3auMozelicrsue HaTpus C
3TAHOJIOM, LIMHKA C YKCYCHOM KHCIOTOM. AlltoMuHOTepMusi. B3aumojieiicreue Meu ¢
KOHLIEHTPHUPOBAHHOM a30THOM KHCIOTOH. PesynpTaThl KOpPpO3WM METaIOB B
3aBHCUMOCTH OT ycloBui ee mporekanusi. Komaexuus o0pa3loB HEMETAIIOB.
BsauMoyieiicTBre XJIOPHOM BOJIbI ¢ pacTBopom Opomujia (noauzaa) kanus. Kosuiekis
NPUPOHBIX OPraHMYecKUX KHUCIOT. PazbapneHue KOHLEHTPUPOBAHHOW CEPHOH
KUCJIOTBI. B3aumojielicTBie KOHLIGHTPUPOBAHHOM CEpPHOM KHCIIOTEI C caxapow,
LEeJUI0030i ¥ Meaplo. OO0pa3ubl NPUPOAHBIX MHHEPAJIOB, COACPIKAIIUX XIIOPUJ
Harpusi, KapOoHar Kaiblpsi, (ocdar kanblus U ruapokcoxapbonar meau (ID).
O6pasipl MUIIEBLIX TPOAYKTOB, COJACpPIKAIIUX MMAPOKapOOHAThl HATPHS W aMMOHHS,
WX CIIOCOOHOCTb K pasjioKEHHIO Ipd HarpeBaHuMU. lamieHwe Ccoapl YKCYCOM.
KavecTBeHHbIE peakiMy Ha KATHOHbI U aHHOHBI.

JlaGoparopubie onbiTbl. 12. VcnplTanue pacTBOPOB KHUCJIOT, OCHOBAHUH U
cosieit uuuKatopamu. 13. B3auMozeiicTBre CONSTHONW KUCIOTEI M pacTBOpa yKCYyCHOU
KUCIIOTHI ¢ MeTaniamu. 14. B3aumoeicTBre CoNsTHOM KUCIOTEI U PacTBOpa yKCYCHOM
KUCJIOTBI C OCHOBaHUsIMHU. 15. B3aumojieiicTBue COJISIHOM KHUCIOThI M pacTBOpa
YKCYCHOW KHUCIIOTBI ¢ cousimu. 16, Ilomydenme W CBOMCTBA HEpPacTBOPMMBIX
ocuoBanui. 17. ['mpposnu3s XJIOpPWUAOB M AalETATOB IIEJOYHBIX METaJJIOB. 18.
O3HakoMJIEHHE C KOJUIEKIMSIMM: a) MeTajuioB; 0) HEMeTalyIoB; B) KHCIOT; T)
OCHOBaHHUi1; 1) MUHEPAIOB U OMOJIOTMYECKMX MATEpUasoB, COEPKAILUX HEKOTOpbIe
COJIH.

IIpakTuuyeckass pabGora Ne2. Peuenue 5SKCIepUMEHTANBHBIX 3a4a4  Ha
WJICHTU(PUKALIMIO OPraHUYeCKUX M HEOPraHMYECKUX COe/IMHEHHUH.

PezepBHoe Bpemsi (2 4)

TPEBOBAHMUSI K YPOBHIO ITOATI'OTOBKHA

B pesynomame uzyuerus Xumuu Ha 0A3060M YPOGHE YHCHUK 00JIHCEH

3HATL/NMOHUMATD
BAIICHEUUE XUMHWYECKUEe NOHAMUA: BEIeCTBO, XMMMYECKUM DJIEMEHT, aTOM, MOJIEKYIIa,
OTHOCHTEJBHBEIC AaTOMHAs M MOJIEKYJIsIpHAsi Macchl, HOH, aJUIOTPOIHMs, H30TOMNbI,



XUMUYCCKas CBSI3b, 9JIEKTPOOTPULIATENILHOCTD, BAJIEHTHOCTh, CTEIIEHb OKHCIIEHMSI, MOJIb,
MOJISIpHAsI Macca, MOJSIPHBIM O0BEM, BELIeCTBA MOJEKYJSIPHOIO M HEMOJEKYIISIPHOTO
CTPOCHHUSI, PACTBOPBI, JEKTPOJUT M HEICKTPOJIUT, JIEKTPOJUTHYECKAs] AUCCOLUALNS,
OKUCIIMTEIb W BOCCTAHOBUTENb, OKHMCIEHME M BOCCTAHOBJICHHE, TEIUIOBOW 3ddexT
peaKkiuy, CKOpPOCTh XHWMHUYECKOW peaklMd, Karalu3, XUMHYecKoe paBHOBECHE,
YIJTIEPOAHBIN CKelleT, (PyHKIMOHAIbHAS TPyIIa, H30MEPHsi, TOMOJIOTHS;

OCHOGHbBIC 3AKOHbI XUMUU: COXPAaHEHWsI MacChl BElIECTB, IIOCTOSHCTBA COCTaBa,
MIEpUOIUUECKUN 3aKOH;

OCHOGHbIE meopuu Xumuu: XUMUYECKOH CBSI3H, OJIEKTPOJIMTHYECKOM JUCCOLMALIUH,
CTPOEHUSI OPraHUYCCKUX COC/IUHEHUIA;

GAOICHEUIUE 6eUeCmBa 1 MAmepuaibl: OCHOBHBIC METAUIbI U, CIUIABbI, CepHasi, COJsHasl,
a30THAsE M YKCyCHas KHCJIOTBI; LIEJIOYM, aMMHaK, MHUHEpalbHble yHOOpEeHUs, METaH,
9TUIIEH, alleTUlIeH, OEH30I1, 3TaHOJI, XKUPBI, MbLIA, [VIIOK03a, CaXxapo3a, Kpaxmall, KJIeT4arKa,
OeJIKH, UCKYCCTBEHHbBIE U CUHTETUYECKUE BOJIOKHA, Kay4uyKH, IJIaCTMACCh;

yMeTh

Ha3b16amb N3yYeHHbBIE BEIIECTBA 110 «TPUBUATIBHOWY) WU MEXKAYHAPOAHOU HOMEHKIIATYPE;
onpeoensmp: BaJICHTHOCTL M CTENCHb OKHCJICHHUS XUMHYECKHUX OJIEMEHTOB, THII
XMMHYECKOH CBSI3HM B COCJMHEHUSIX, 3apsi)l MOHA, XapakTep cpelibl B BOJIHBIX pacTBOpax
HEOPraHWYECKUX COEJUHEHUM, OKWUCIUTeIb MW BOCCTAHOBUTENb, IPUHAIJIEKHOCTH
BELIECTB K Pa3IMYHBIM KJIaCCaM OPraHUYEeCKUX COCHUHEHUN;

XaApaKkmepu306amop, 3JIEMEHTBl MAJIBIX NIEPUOJOB 110 UX IOJIOKCHUIO B NEPUOIUYCCKON
cucreme JI. WM. Menjeneesa, o0lime XUMHUYECKHE CBOMCTBA METAIJIOB, HEMETAJIJIOB,
OCHOBHBIX KJIaCCOB HEOPraHUYECKUX M OpPraHuYeCKUX COEIUHEHUH; CTpPOeHHE U
XUMHUYECKHE CBOMCTBA U3YUYCHHBIX OPraHuYeCKUX COCIUHECHUH;

00bACHAmMb: 3aBUCUMOCTH CBOWCTB BELIECTB OT MX COCTaBa M CTPOCHUS; HPUPOLY
XUMUYECKOH CBsI3M (MOHHOM, KOBAJE€HTHOM, METaJIMYeCKOM), 3aBUCUMOCTh CKOPOCTHU
XMMHUYECKOH peakliMy U [10JI05KEHUS] XUMUUYECKOI'0 paBHOBECHS! OT pasIMYHbIX (PaKTOPOB;
GOLINOJIHAMb XUMUYECKUI IKCREPUMEHIM 110 PACIIO3HABAHUIO BAKHEHIIHX HEOPraHUYeCKUX
U OPraHUYECKUX BEILECTB;

nPo6OOUmMb CaMOCTOSITENILHBIA TMOMCK XMMHUYECKOM HH(OpMALMU C HUCIOJIb30BaHUEM
Pa3lIMYHbIX MCTOYHUKOB (HAy4HO-IOIYJISIPHBIX M3/IaHUN, KOMIIBIOTEPHBIX 0a3 JIaHHBIX,
pecypcoB MHTepHeTa); MCIIONL30BaTh KOMIIBIOTEPHBIE TEXHOJMOTMH yisi 00paboTku M
nepejaul XMMHYECKON MH(POPMALIK U €€ TIPE/ICTaBICHUs B pa3IuYHbIX (popMmax;

HCIIO/IL30BATL NPHOOpPETEeHHbIE 3HAHHSI M YMEHUsl B IPAKTHYECKOH /esiTe/IbHOCTH U
1OBCE/IHEBHOM JKU3HM JUIS:

OODSCHEHMS] XMMMYECKMX SBJIEHWH, NPOUCXOASAIMX B Ipupoae, ObITy M Ha
IIPOM3BOJCTBE;

OIIpEJIEJIEHUs] BO3MOXKHOCTH IIPOTEKAHMsl XMMHUYECKUX IIPEBpAllEHUH B pasIM4YHbIX
YCIOBUSX U OLIEHKH UX [OCJIEICTBUIH;

* HKOJIOTMYECKH I'PaMOTHOIO ITOBEJICHHS B OKPY KAIOILEH CpeJie;

OLICHKH BIIMSIHHS XUMHYECKOTO 3arpsi3HEHUs] OKPYIKaIOIeH Cpeibl Ha OpraHu3M 4ejloBeKa
U JIpYI'¥€ )XUBbIE OpPraHU3MBbl;

Oe3onacHOro oOpalleHus] ¢ TOPIOYMMHM M TOKCHYHBIMM BELECTBAaMH, J1abOpaTOpHBIM
obopytoBaHueEM;

IPUTOTOBJICHUS! PACTBOPOB 3a/IaHHOM KOHUEGHTPALMHU B OBITY U Ha IIPOM3BOLICTBE;



* KPUTHYECKOW OLEHKH JOCTOBEPHOCTM XMMHUUYECKOW HWH(OpPMALMHU, MOCTYyMAKIeH u3
Pa3HbIX UCTOYHHKOB.
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