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HosicHuTeAbHASA 3aNMCKa

Pabouas mporpamma mo xumum ans 10-11 kmacca cocraBinena Ha ocHOBe DenepanbHOTO
roCy/IapCTBEHHOIO0 00pa30BaTeabHOr0 CTaHaapTa, llpuMepHoOi mporpammsl CpeaHero ooOIero
00pa3oBaHMs 110 XUMHH, TPEOOBAHMIA K YPOBHIO MTOJTOTOBKH 00YUYaIOIIHXCS.

[Ipemnaraemass pabovass mporpamma peanmsyercss B ydeOHukax O. C. INaOpuensHa «Xumws.
basosblit yposenb» ais 10, 11 knaccos

B paboueit mnporpamme mNpeaycMOTPEHO pAa3BUTHE BCEX OCHOBHBIX BHUJIOB JI€ATEIbHOCTH
o0y4yaeMbIX, IPEACTABICHHBIX B MpOrpaMmax JUIsi HA4ajJbHOrO OOIIEr0 M OCHOBHOTO OOIIEro
oOpazoBanus. OnHaKo copepxaHue paboueil mporpaMMbl UMEET 0COOEHHOCTH, O0YCIIOBIIEHHBIE, BO-
MEPBbIX, TMPEAMETHBIM  COJEpPKAaHHUEM M, BO-BTOPBIX, IICHUXOJIOTUYECKUMU  BO3PACTHBIMHU
0COOEHHOCTSIMU 00yJaeMBbIX.

IIpy m3ydyeHHMH XUMUH, IZI€ BEAYILYIO pOJIb UIPAacT NO3HABaTeNbHAsl AESITEIbHOCTb, OCHOBHBIE
BUJBI JIEATEIILHOCTH OOy4alomMXcs Ha YypOBHE Y4YeOHBIX JCHCTBHI BKJIIOYAIOT YMEHUS
XapaKTepu30BaTh, O0BICHATD, KIACCU(PHUIIMPOBATH, OBJIA/IEBATh METOIAMH HAYYHOTO MTO3HAHMUS, TIOJTHO
U TOYHO BBIpaXaTh CBOM MBICIH, APryMEHTHpPOBATh CBOIO TOYKY 3peHHs, paboTaTh B TpYIIIE,
MPEJCTABIATh U COOOIIATh XUMUYECKYIO HH(OPMAIUIO B YCTHOM M MUCbMEHHOU (hopMe U Ap.

Bruiag yyeGHoro npeaMera B 10CTHKeHHe 1eJleii cpeaHero o0iero oopa3oBaHus
Cpennee oOmee oOpa3oBaHME — 3aKJIIOUUTEIBHBIA YPOBEHb OOIIET0 OOpa30OBaHMS.
Conepsxanue cpeHero ooiero 0opa3oBaHue HaAPABJICHO HA PEIICHHUE IBYX 3a7a4:

1. 3aBepirenue 001e00pa30BaTEIHLHOM MOTOTOBKH.

2. Peanmmzanus npennpodeccnoHabHOTO 001ero o0pa3oBaHus, KOTOPOE MO3BOJIIET 00CCIICUYUTh
MPEEMCTBEHHOCTh O0IIEro ¥ MpodeccHoHaIbHOro 00pa3oBaHusl.

OxHO# M3 BaXKHEUIIHMX 3a7[ad STOTO dTara sIBISETCS MOATOTOBKA 00YUJAIOMIMXCS K OCO3HAHHOMY H
OTBETCTBEHHOMY BBIOOPY JKH3HEHHOro U mpodeccruoHanbHoro mytu. OOywaromumecs: TOJKHBI
HAYYHUTHCS CAMOCTOSITENIbHO CTaBUTh LEIH W OINPENENATh NMyTH HX JOCTHKCHHS, HCIOIb30BATh
PUOOPETEHHBIN B IIKOJIE OIBIT JAEATEIILHOCTU B peaJIbHOM XKHU3HH, 32 paMKaMH y4eOHOTro Ipolecca.
['maBHBIE L1€IM cpeAHero 001ero oopa3oBaHus:

" (opMHpPOBaHHE IIENIOCTHOTO TPEACTABICHUS O MHpPE, OCHOBAHHOTO Ha MPHOOPETEHHBIX
3HaHUX, YMEHHSX M CII0co0ax NesiTeIbHOCTH;

" mpuoOpeTeHHe OMbITa PA3HOOOPA3HOM eI TETBHOCTH, OMbITA O3HAHUS U CAMOIIO3HAHHS;

MOJITOTOBKA K OCYIIECTBJICHUIO OCO3HAHHOTO BBHIOOPA WHAMBHIYAIBHOW 00pa30BaTENbHON HIIH
npo¢eccCHOHATLHON TPACKTOPHH.

Bonbioit Bkiaa B TOCTHIKEHUE TIIABHBIX II€JIH cpeHero o0mero o0pa3oBaHus BHOCHT U3YUYeHUe
Xumuu, KOTOPOE NPU3BAHO 0Decneyums.

1) bopmupoBaHHEe CHCTEMbl XUMHUYECKUX 3HAHUI KaK KOMIIOHEHTA €CTECTBEHHOHAYYHOI KapTHHBI
MUDA;

2) pa3BUTHE  JMYHOCTH  OOYYAMOIIMXCS, WX  HHTEUICKTyaJlbHOE W HPaBCTBEHHOE
COBEpILICHCTBOBaHUE, (HOPMUPOBAHHE Yy HHUX TyYMAaHUCTHYECKHX OTHOIIEHHUH M 3KOJOTMYECKH
11e1eco00pa3HOro MoBeAeHUs B ObITY U TPYIOBOU JESTENbHOCTH;

3) BBIpaOOTKY y 0Oydaromuxcsi MOHUMaHUsl OOIIECTBEHHON MOTPEOHOCTH B PAa3BUTUHM XHMUH, a
Takke (OPMHUPOBAHNE Y HUX OTHOUICHHS K XMMHHU KaK BO3MOKHOW 00JacTH Oymymieil mpakTH4ecKoi
NeSTeNbHOCTH;

4) bopmupoBaHHe yMEHHI 0e30macHOro OOpamieHHs C BEIIECTBAMH, HCIOIB3yEMBIMU B
MOBCEIHEBHOM KU3HU.

[enn n3ydeHuss XUMUHU B CPETHEN LIKOJIE:

" (QopmupoBanne y OOYYArOIIUXCS YMCHHUsI BHICTh M IOHAMATh IIEHHOCTH OOpa30BaHUS,
3HaYMMOCTh XMMHUYECKOTO 3HAHUS U KaXIOTO YeJOBEKa, HE3aBHCHMO OT €ro MpodecCHOHATbHOM
NeSATeIbHOCTH;

" (popmupoBaHue y 00yUAIOIUXCS YMEHUM pa3inyarh GakTel U OLEHKH, CPABHUBATH OLEHOYHBIE
BBIBOJIbI, BUJICTh WX CBSI3b C KPUTEPHSIMH OIICHOK W CBSI3b KPUTEPUEB C ONPEACICHHOW CHCTEMOMN
LEHHOCTEH, (OPMYINPOBATh U 00OCHOBBIBATH COOCTBEHHYIO MO3HIINIO;
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" (opmupoBaHue y OOYYAMOIIUXCS IEIOCTHOTO TPEACTABICHUS O MHPE W POJIM XHMHU B
CO3JIaHMHM COBPEMEHHOH €CTeCTBEHHOHAyYHOW KapTUHBI MHUPA; yYMEHHUS OOBACHATH OOBEKTH U
MPOLECCHl OKPYKAIOIIEH I€UCTBUTEIIBHOCTH — MPUPOJAHOM, COLMAIBHOM, KYJIbTYPHOU, TEXHUUECKOMN
Cpelbl, — UCHOJb3Ys 1 3TOr0 XUMHUUYECKNE 3HAHUS;

npuobpereHue OO0y4YaIOUIMMUCS OIbITa Pa3HOOOpPa3HOW JESTeNbHOCTU, OIbITA MO3HAHUS U
CaMOIIO3HAHUs; KIIIOYEBBIX HABBIKOB, MMEIOIIMX YHUBEPCAJIBHOE 3HAUEHHUE IS PA3IUYHBIX BHJIOB
NeSTeIbHOCTH (HABBIKOB pEIICHUs MpoOJeM, MPHUHATHS PEIICHUN, MOUCKa, aHaiu3a U 00paboTKu
uHpopMaluY, KOMMYHHKATHBHBIX HABBIKOB, HABBIKOB H3MEPEHUH, HABBIKOB COTPYAHHUYECTBA,
HABBIKOB 0€3011acHOr0 0OpaIIeHusl ¢ BEIeCTBAMH B IOBCEAHEBHON KHU3HU).

LleHHOCTHBIE OPUEHTHUPBI COAEPKAHUSA Kypca XMMHUU B CPEIHEH LIKOJIE HE 3aBUCAT OT YpPOBHS
U3Y4YCHUS] U OIpeAenstorca crnenupukoidl XuMuu Kak Hayku. [loHSTHE «II€HHOCTh» BKIIOYAET
€IMHCTBO OOBEKTUBHOTO (CaM 00BEKT) U CYyOBbEKTUBHOTO (OTHOIIEHHE CYOBEKTa K 0OBEKTY), IOITOMY
B Ka4eCcTBE IIEHHOCTHBIX OPHUEHTUPOB XMMHUYECKOTO 00pa30BaHuUs BBICTYNAIOT OOBEKTHI, U3yUYaeMbIe B
Kypce XMMHUH, K KOTOPBIM y y4amuxcsi (opMHUpYeTCsi IEHHOCTHOE OTHolleHue. [lpu sToM Benyulyro
pOJIb UTPAIOT MO3HABATENbHBIE LEHHOCTH, TaK KaK JaHHBIA Y4eOHBIM MpeAMET BXOIUT B TPYIIY
IIPEIMETOB IM03HABATEILHOTO 1IMKJIA, TJIaBHAs 11€JIb KOTOPBIX 3aKJII0YAEeTCs B U3YUEHUH [IPUPOBI.

OcHOBY TMO3HaBAaTEIbHBIX IIEHHOCTEH COCTaBISIOT Hay4YHbIE 3HAHUS, HAy4YHBIE METOJIBI
[IO3HAHUS, a LICHHOCTHBIE OpUEHTALlMH, (OPMHUpPYEMbIE y YYalllUXCS B MPOLIECCE U3YUEHUS XUMHH,
MIPOSIBIISIIOTCSA:

" B IPU3HAHHU [IEHHOCTH HAYYHOTO 3HAHMS, €r0 TPAKTHIECKOM 3HAYNMOCTH, JIOCTOBEPHOCTH;

B LIEHHOCTU XUMHUYECKUX METO/I0B UCCIIEIOBAHUS KUBOW U HEKUBOM MPUPOIDL;

B IIOHUMaHHUM CJIOKHOCTH M NMPOTHUBOPEUYHUBOCTU CaMOrO Ipoliecca MO3HAHUS KaK M3BEYHOTrO
cTpemienus k Mcrune.

B kadectBe OOBEKTOB ILIEHHOCTEH Tpysna M ObITa BBICTYNAIOT TBOpYECKas CO3UAATEIbHAs
NesTeIbHOCTb, 3/10pPOBBII 00pa3 )KU3HHU, @ IEHHOCTHbIE OPUEHTALIMU COJIEPKAaHHsI Kypca XUMUH MOTYT
paccMmaTpuBaThCs Kak (OpMUpPOBaHUE:

" YB@KHTEIBHOTO OTHOIIECHHS K CO3HIATEIbHOMN, TBOPYECKOH AEATENBHOCTH;

MMOHUMAaHUs HEOOXOIMMOCTH 3/I0pOBOT0 00pa3a KU3HU;

NOTpeOHOCTH B O€3yCIIOBHOM BBHIMOJIHEHUH MPaBMII 0€30MaCHOrO HCHOJIb30BAHUS BEIIECTB B
TIOBCETHEBHOM KU3HH,

" CO3HATENBHOTO BBIOOpA OyayIie TPOPECCHOHATBHOM AESITETBHOCTH.

Kypc xumun o6magaet BO3MOXHOCTAMU 1)1 HOPMUPOBAHHSI KOMMYHUKAaTUBHBIX [IEHHOCTEH,
OCHOBY KOTOPBIX COCTABIISIOT MPOLIECC OOLIEHMSI, TPaMOTHAsl peyb.

[leHHOCTHBIE OPUEHTALIMU Kypca HalpaBJeHbl HA BOCIIUTAHUE Y O0yUarOLUXCsl:

" IpaBHJIBHOIO UCIIOJIB30BAHUS XMMHUUECKOM TEPMUHOJIOTUU U CUMBOJIUKH;

MOTPEOHOCTH BECTH TUAJIOT, BBICIYIINBATh MHEHHUE OIIMOHEHTA, y4aCTBOBATh B IUCKYCCHH;

CIOCOOHOCTH OTKPBITO BBIPAXKATh U apIYMEHTUPOBAHO OTCTaMBATh CBOIO TOUKY 3PEHHUSL.

O01mas xapakrepucTuKa y4e0HOro npeamera
OcobeHHOCTH coepKaHUs OOY4YeHHUsS] XMMHUH B CpeHEH IKoJie 00YCIIOBICHBI CeU(pUKON

XMUMHHU, KaK HAyKd, W TOCTaBJIEHHBIMU 3amayamM. OCHOBHBIMHU IpOOJIEMaMH XUMHH SBIISIOTCS
M3Y4YE€HHE COCTaBa U CTPOECHUS BEUIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHHS, OJyYE€HUE BEIECTB
C 33JaHHBIMM CBOWCTBaMH, MCCIEAOBAaHNE 3aKOHOMEPHOCTEH XMMHMUYECKHUX PpEaKUMd U IyTel
yIOpaBieHUS MMU B IEJIIX IOJY4EeHUS HEOOXOAMMBIX YEJIOBEKY BEIIECTB, MaTepHalOB, YHEPIHH.
[TosTomy B pabGoueil mporpamme 1Mo XMMHUU HAIIUTH OTPaykeHHE OCHOBHBIE CO/IEPKaTeNIbHbIC JINHUU:

«BemiecTBo» — 3HAHMS O COCTaB€ W CTPOECHUHU BEIECTB, MX BaXHEHIINX (U3HUECKUX U
XUMHYECKHUX CBOMCTBAX, OMOJIOTHYCCKOM JICHCTBHH,

«XUMHYECKasl peaklus» — 3HaHUA OO0 YCJIOBMSIX, B KOTOPBIX MPOSBISAIOTCS XHUMHUYECKHE
CBOMCTBA BELIECTB, CIIOCO0aX YNPaBICHUS XUMUYECKUMHU IPOIIECCaMH;

«IIpuMeHeHne BEIECTB» — 3HAHUS M OMNbIT NMPAKTHYECKOW JAESITEIBHOCTH C BELIECTBAMH,
KOTOpble Haubojiee 4YacTo YMOTPeONSIIOTCS B MOBCEIHEBHON JKU3HU, IIUPOKO HCIONB3YIOTCA B
IIPOMBIIIJIEHHOCTH, CEJILCKOM XO0341CTBE, HA TPAHCIIOPTE;
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* «SI3BIK XUMHUM» — CHUCTEMa BaXKHEHIIMX MOHSITUA XMMHM U TEPMHHOB, B KOTOPBIX OHHU
OIMCHIBAIOTCS, HOMEHKJIATypa HEOPTAaHUYECKUX U OPraHMYECKUX BELIECTB, T. €. UX Ha3BaHMs (B TOM
yuclie W TPHUBHAIbHBIE), XUMHUYeckhe ¢GOpMyNibl U ypaBHEHHUs, a TakKe TIpaBuia IepeBoja
uH(OPMALIUU C POJHOTO MK PYCCKOTO SI3bIKA Ha SI3BIK XMMUU M 0OpaTHO

MeTo10510THYeCcKO OCHOBOW MOCTPOEHHUS y4EOHOTrO COAEp KaHUS XUMHUU JUIS CPEAHEH IIKOJIbI
0a30BOr0 ypOBHS SBUJIACh UOeA UHMEZPUPOGAHHO20 Kypcd, HO HE €CTECTBO3HAHUS, a XUMUHU. Takoro
Kypca, KOTOPbIH OJIM30K U MOHATEH THICSYaM POCCHICKUX yYUTeNel XUMUU U JOCTYIEH U UHTEPECEeH
COTHSIM ThICSY POCCUMCKUX CTapILIEKIACCHUKOB.

CrtpykTypa mpeajgaraeMoro Kypca peuiaer e npooieMbl HHTErpaluu B 00y4eHUN XUMUU.

[lepBast — 310 8HYMPUNPEOMEemHas unHmezpayus yIeOHON TUCIUTUTUHBI «XUMHS.

Wnes Takoil MHTErpalvu IUKTYET CIEAYIONIYI0O OYEepeAHOCTh H3Y4YEHHS pa3/esioB XHUMHUU:
BHayvase, B 10 kimacce, u3ydaercs opraHu4eckast XuMus, a 3areM, B 11 kmacce — oOmnast xumus. Takoe
CTPYKTypUpOBaHUE 00YCIOBIEHO TeM, 4To 00o0mieHue B 11 kmacce copepkaHus mpeaMeTa mo3BoJIseT
c(OpMHPOBATH y BBHITYCKHUKOB CPEIHEW LIKOJBI MPEICTABICHHE O XMMHUH, KaK O LEJIOCTHOH Hayke,
MOKa3aTh €MHCTBO €€ MOHATUH, 3aKOHOB U TEOPUH, YHUBEPCATLHOCTh U MPUMEHUMOCTh MX KaK JJIs
HEOPraHWYECKOM, TaK U JIJIs1 OPraHUYECKOU XUMUHU.

Bropas — 310 meocnpedomemnasn unmezpayus, NO3BONAIONIA HA XUMUUECKON 0a3ze 00beAMHUTD
3HaHUS 10 (usmke, OWONOTHMH, Teorpaduu, HKOJOTHH B €IWHOE TOHUMAaHHWE TNPUPOABI, T. €.
chOopMHUPOBATh 1IETOCTHYI) E€CTECTBEHHOHAYYHYIO KapTHHY OKPYXAIOIIEro MHpa. DTO MO3BOJIUT
CTapIIEKIACCHUKAaM OCO3HATh TO, YTO 0€3 3HAHWU M0 XMMUU BOCHPHUATHE OKPYKAIOIIETO MHUpa OyneT
HEMOJIHBIM U YyIIEepOHBIM, a JIIOAU, HE TMONYYHMBIIME TaKWX 3HAHHHA, MOTYT CTaTh HEOCO3HAHHO
OMACHBIMM JUI A3TOrO0 MHpa, TaK KaK XHUMHUYECKHM HErpaMOTHOE OOpalleHHe C BelleCTBaMH,
MaTepuajgaMH U MPoLeccaMu TPO3UT HEMaIbIMU OeaMHu.

Kpome 3Tux AByX BeoylIUX MHTETPUPYIOMIMUX HUJIEH, B Kypce Oblia peaJnu30BaHa U €Ille OJHa —
uUHmezpayus. XUMUYECKUX 3HAHUL C 2YMAHUMAPHLIMU OUCYUNIUHAMU: WCTOPUEH, IUTEpaTypoil,
MHUPOBOM XYJOXXECTBEHHOW KYJIbTYpPOH. DTO, B CBOIO OYEpEIb, MO3BOJISET CPEACTBAMHU Y4EOHOIO
npeaMera IOKa3aTh poJib XMMHM M B COLMANbHOW cdepe uenoBeYecKOW NesTeNbHOCTH, T. €.
MIOJIHOCTBIO COOTBETCTBOBATh UAESIM 'yMaHU3allMUd B 00Y4YEHHUH.

Kypc deTko nenuTest Ha ABe 4acTU: OpraHUUYecKyro XUMHIO (344) u o0uryro xumuto (34y).

B crpykTypupoBaHMM Kypca OpPraHMYECKOM XMMHMM aBTOPbl MCXOAWJIM W3 HJEU DPa3BUTHUS
yJaluxcs Henpo(UIbHBIX KJIacCOB cpeacTBaMu yueOHoro mnpeamera. C LeIbl0 YCUJIEHHUS POJHU
JNeNyKUMW B OOyYEeHUMM XMMHM BHayaje JAar0TCS KpaTKUE TEOPETUYECKUE CBEACHMS O CTPOCHUH,
KJ1accu(pUKaluu, HOMEHKJIaType OpraHMueCKUX BEIIECTB, OCOOEHHOCTAX PeaKIHil ¢ X y4acTHEM.

ChopMupoBanHble TakuM O0Opa30M TEOPETUYECKHE 3HAHMS 3aTeéM pPa3BUBAIOTCA Ha
(aKTOJIOrMUECKOM MaTepHaje NpU PAacCCMOTPEHHM KJIAcCOB OPraHWYECKMX coeluHeHHd. B cBoro
ouepeqlb, TaKOM IMOAXOJA IMO3BOJIAET M TIyOXe M3YyYUTh CaMHU KJIACChl OPraHMYeCKHX COEAMHEHUM.
OCHOBHBIM KpUTEpUEM 0TOOpPa (paKTUYECKOTO MaTepuana Kypca OpraHMuecKod XUMUHU SBISETCS Ues
L[eJIeTIoaraHus, T. €. OTBETa Ha PE30HHBIN BOMPOC YUEHHKA: «A 3a4eM MHE, HE XUMHUKY, 3TO HY>KHO 7.

Ta xe uned o Beayleld polM TEOPETHUUECKUX 3HAHUN B IPOLECCE MO3HAHUS MHUpa BELIECTB U
peakIuii cTaja OCHOBHOM JJII KOHCTPYMPOBaHUsI Kypca oOreit xumu. Ha 0CHOBE €WHBIX MOHSATHH,
3aKOHOB M TEOpUH XHMHUHM Yy CTapUICKIACCHUKOB (OpPMUPYETCS IEJIOCTHOE MpPEACTaBICHHE O
XMMHUYECKOH HayKe, O €€ BKJIaJIe B €JUHYIO €CTECTBEHHOHAYYHYIO KapTHHY MUpA.

MecTo Kypca XMMHH B Y4eOHOM IJIaHE
B y4eOHOM miaHe cpepHeil MIKOJbI XUMUS BKIIoUeHa B pasaen «Conepxkanue, popMupyemoe
YYaCTHHKaMH 00pa3oBaTelbHOTrO mporeccay. OOydarommecss MOTYT BBIOpATh IS W3YyYCHHS WU
MHTETPUPOBAHHBI KypC €CTECTBO3HAHMSA, WJIM XMMHIO, KaKk Ha 0a30BOM, Tak W Ha YIIIyOJCHHOM
YpOBHE.
Pabouas mporpamma o XMMHUH AJIS1 CPEIHETo 001Iero 0Opa3oBaHus COCTaBJIEHA U3 pacueTa 4acos,
yKa3aHHBIX B bazucHom yueOHOM TutaHe oOpa3oBaTeIbHbBIX YUPEKIEeHUH 001Iero oopazoBanus: mo 1 a
B Henento (67 9 3a aBa roga oOydeHwus) Ha 06a30BOM YpOBHE.
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COJEPKAHUE ITPOI'PAMMBI.
10—11 KJIACCBIL. BA3OBbIA YPOBEHB

OPI'AHUYECKAS XUMMUSI. 10 KITACC (1 4 B Heie0 Ha MPOTSHKEHUH yueOHOT0 rojia)
BBenenue
MeToanbHay4YHOTOTIO3HaH u . Habmonenue, npeanonoxenue, runoresa. [louck
3akoHOMepHocTel. Hayunblii sxcriepumenT. BoiBo.
JemoHncTpanuu. BupeopparMeHTsl, claipl ¢ HM300paXEHUSIMH XHUMHYECKOW J1abopaTtopuu,
MIPOBEACHUS XUMUYECKOT0 SKCIIEPUMEHTA.

Tema 1. Teopusi crpoeHusi OPraHUuYeCKUX COeTUHEHH M

TeopUusACTPOEHUAOPraHUYECKUXCOEAUHEHHU U [Ipenmer oprannyeckoi
XUMHH. MeCTO M 3HauYe€HHE OPraHMYeCKON XUMHUHM B CHCTEME E€CTECTBEHHBIX HayK. BaneHTHOCTS.
Xumnueckoe ctpoeHue. OCHOBHBIE TOJOXKEHHUS TEOPUU CTPOCHUSI OPraHUYECKHX COCIUHEHUM.
W3omepust u n30MepsI.

JemoncTpanum. [InaBnenue, o0yrauBaHue U rOpeHUE OpraHMUECKUX BelecTB. Moaenu Mosekys
Mpe/ICTaBUTENCH Pa3IMUHBIX KJIACCOB OPTraHUYECKUX COCTUHEHHM.

JlabopaTopHble onbIThl. 1. OnpeneneHue 3JIEMEHTHOTO COCTaBa OPraHUYECKUX COSIUHEHUH. 2.
N3rotoBnenune Mozeneit MOJIEKyYJl OPraHMYECKUX COSAMHEHUM.

Tema 2. Yri1eBoa0opoaAbl M1 UX NPUPOAHbIE HCTOYHUKH

A 1 x a H bl [IpupoaHslii ra3, ero cocraB U NPUMEHEHHE KaK MCTOYHUKA SHEPTUU U XUMHUYECKOIO
CBIPBSL.

I'omonornyeckuii psii NpeaenbHbIX YIIIeBOLOPOAOB. M30Mepus 1 HOMEHKIIATypa ajJkaHoB. MeTtan
M J3TaH KakK [peacTaBUTeNn ajkaHoB. CBOMCTBa (rOpeHHE, pEaKIMH 3aMEeUIeHUs, MUPOJIU3,
neruapuposanue). [Ipumenenue.

A 11 K € H bl. OTUWIEH KaK NPEACTaBUTENb aJKEHOB. [lolydeHue 3TuieHa B NPOMBIIUIEHHOCTH
(mermapupoBanue 9STaHa) U B Jabopatopuu (meruapartanus 5STaHoina). CBoicTBa (ropeHwue,
OpoMupOBaHKe, THIpaTalys, MOJUMepH3alys, okucieHue pactBopom KMnO,;) u mnpumeHeHue
stwiieHa. [lomuatuneH. OCHOBHBbIE TMOHSATUS XMMHUH BBICOKOMOJEKYJSPHBIX COeAMHEHHUH. Peakuuu
MIOJINMEPU3ALIH.

Jl u e H bl. byraguen u W30IpeH Kak MpEeACTaBUTENM AMEHOB. Peakuuu npucoequHEeHHs ¢
y4acTHEM COMNPSKEHHBIX TUEHOB (OpoMHpoBaHuUE, oaMMepH3anus). HaTypanbHbIi U CHHTETHYECKUN
Kayuyyku. Pe3una.

ANl K ¥ H bl. AIeTWIEH Kak IpeicTaBUTeNb alnkvHOB. [lomydeHue anermsieHa KapOMIHBIM U
MEeTaHOBBIM crnocobamu. CBoiicTBa (TopeHue, OpOMHpOBaHWE, TUApaTalus, TpPUMEpH3aLUs) U
IIPUMEHEHHE AllETUIICHA.

Ap e u bl. benszon kak mpencraButens apeHoB. CBoiicTBa OeH3ojia (TOpeHHE, HUTPOBAHUE,
OpOoMHUpPOBaHME) U €r0 IPUMEHEHHUE.

HedTpr m cmoco6nw ee mepepabdorTk u CocraB Hehtu. [lepepadborka HedTu:
MIEPETOHKA U KPEKHHT.

JemoncTpanuu. [opeHue wmeraHa, »TWieHa, aineruiaeHa. OTHOIIEHHWE MeTaHa, JTUIICHA,
alleTwiieHa M OEH30J1a K pacTBOpaM IlepMaHraHatra kamus u OpomHoil Bozae. Ilomydenue sTuiieHa
peakuuel aeruapaTalid dSTaHOJA, aleTWIeHa — THAPOJIU30M KapOuaa kanpliud. PaznmoxxeHue
KaydyKa IpH HarpeBaHUM, UCIBITAHUE IMPOAYKTOB pa3jOXKEHUS Ha HeNpeaeapbHocThb. Kosmeknus
00pa3noB HEPTH ¥ HEPTETPOTYKTOB.

JlaGopatopuble onbIThl. 3. OOHapyXeHHE HENpeAeTbHBIX COCIUHEHUH B  IKUAKUX
Hedrenpoaykrax. 4. [lomydenne u cBoiicTBa arneTwieHa. 5. O3HakomieHne ¢ koyueknuer «Hedtp u
MPOAYKTHI €€ epepaboTKm».



Tema 3. Kucjiopoacoaep:kamue opranndeckue coeuHeHust

C o u p 1 bl. MeTaHon W 3TaHON KaK NPEACTaBUTEIM IPEAEIbHBIX OJHOATOMHBIX CIIHUPTOB.
CpoiicTBa 3TaHona (ropeHue, OKUCICHHE B anblerun, aeruaparauus). [lomyuenue (rumparanueit
STWJIEHA) U IPUMEHEHME 3TaHOIA. [ JIMIIEpUH KaK eIl OJUH IPEICTaBUTEIb MHOTOATOMHBIX CIIUPTOB.
KauecTBeHHas peakiiyus Ha MHOTOATOMHbBIE CITUPTHI.

® e H 0 . Ilonydyenue Qenona U3 KaMeHHOTO yris. KaMeHHBIN yroib W €ro MCHOJIb30BAHHUE.
KokcoBanue kaMeHHOTO yriisi, BaKHEHIINE MPOAYKThl KOKCOXMMHUYECKOTO IPOU3BOICTBA.

B3aumHoe BiusHHE aTOMOB B MoOJieKyle ¢eHona (B3auMoaelcTBUE C OpOMHOW BOJOW U
ruapokcuaom Hatpus). [lonydenue u npuMenenue GpeHoza.

Anppaeruas. QopManbaerua U aleTalbAeru] Kak MMpeAcTaBUTENN abaeruioB. CBoiicTBa
(peakuus OKHUCIEHHS B KHCIOTY M BOCCTAaHOBJIEHUS B CHHUPT, pEaKUus MOJUKOHACHCAIIUU
dopmanpaeruaa ¢ ¢pexonom). [lomydenne (OKUCICHUEM CIUPTOB) M MPUMEHEHHE (QopMalibleruia u
arieranpaeruga. GeHonopopmabIeruHble MIacTMACCHI.

KapOoHOBB EKHCITOT BHBL. YKCyCHas KHCIOTa Kak MPEACTABUTENb IPEIeIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. CBOWCTBA YKCYCHOM KHCIIOTHI (B3aUMOJCHUCTBUE C METaJlIaMH,
OKCHJAaMH METAJJIOB, THAPOKCHIAMH METAUIOB M COJSIMH; peakius stepudukanun). [Ipumenenue
YKCYCHOM KHUCIJIOTHI.

CnoxHble 0 upBH U XK HDp bl. CllokHBIE 23QHUPBI KaK TPOAYKTH B3aUMOJICHCTBUS KUCIOT CO
CHUpTaMu. 3HAYEHHE CIOKHBIX YPUPOB B MPUPOJIE U KUZHU YETIOBEKA.

JKupel kak cJIOXKHBIE A(PUPHI TIHIEPUHA W KUPHBIX KapOOHOBBIX KHCIOT. PacTUTENbHBIC U
KUBOTHBIE JKUPBI, X cocTaB. [ uaAponHN3 Win oMbuieHHE KUPOB. Mbuia. [Ipumenenue xupoB

Y ruaeso bl [onstae 06 yrneBonax. ['moko3a Kak mpeacTaBuTeNb MOHOCaxapuaoB. [loHsTue
0 IBOMCTBEHHOU (DYHKLIMU OpPraHMYECKOrO COEIMHEHHUs Ha MIPUMepe CBOMCTB TIIOKO3bI KaK allbJIeru/ia
U MHOTOAQTOMHOIO CIHPTa — aJbAETUAOCIUPTA. BpokeHue riatoKo3bl. 3HAUE€HUE U NPUMEHEHHE
[JIFOKO3BI.

Caxapo3a Kak NnpeAcTaBUTENb IUCaXapuIoB.

Kpaxman u pemmono3a Kak MpeACTaBUTENM THojucaxapuaoB. CpaBHEHHME HUX CBOWMCTB M
Ouosnorudeckas poiib. [lpuMeHeHune 3Tux noiaucaxapuaos.

JemoncTpanun. OxkucineHue cnupta B anbjaeruj. KauecTBeHHbIE peaklMM HAa MHOTOAaTOMHbIE
criupthl. Komneknusa «KaMmenHsiil yroiaps». Kosmekuus npoaykToB KOKCOXMMUYECKOTO MPOU3BOACTBA
PactBopumMocTh (eHona B Boje Mpu OOBIUHON TemmepaType W Mpu HarpeBaHuu. KauecTBeHHBIE
peakuuu Ha ¢enou. Peakius cepeOpsHOTro 3epKaja ajlbIeTuI0B U TIIIOK03bl. OKHUCIIEHNE aTbIeTHIOB U
TJIIOKO3Bl B KHUCIOTY ¢ Tomoribio ruapokcuna menu (l1). KauecTBennas peakuus Ha Kpaxmai.
Konnexkuus apupnbix macen. Komnekus miactmace U uznenuit u3 Hux. Koiekus MCKycCTBEHHBIX
BOJIOKOH M M3IEJIHUMA U3 HUX.

JlaboparopHsblie onbIThl. 6. CBolicTBa 3THIIOBOTO cniupTa. 7. CBolicTBa riunepuHa. 8. CBolicTea
dbopmanpaeruma. 9. CpoiictBa ykcycHoi kuciothl. 10. CBoiictBa xwupoB. 11. CpaBHeHHE CBONCTB
pPacTBOPOB MbIJIa M CTHPATLHOTO TTopotka. 12. CoiictBa riatoko3bl. 13. CBoiicTBa kpaxmada.

Tema 4. A3oTcoaepxaiiue opraHu4ecKkue coefuHeHus (84)

A M u H bl. MeTHIaMMH Kak NpEACTaBUTENb alu(aTHUeCKUX aMHHOB M aHWIMH — Kak
apomaruueckux. OCHOBHOCTh aMHHOB B CPaBHEHHU C OCHOBHBIMH CBOWCTBaMH aMMHaKa. AHWJIMH H
€ro CBOICTBa (B3aUMOICHCTBHE C COMSTHOM KHCIOTON U OPOMHOI BOJIOM).

[Tonyuenue anmnuna no peakunu H. H. 3unnna. [Ipumenenne annnuHa.

AMUHOKHUCI OTBL [TIMIUMH M alaHWH KakK MPEICTAaBUTENIM IPHUPOIHBIX aMHUHOKHUCIIOT.
CBoiicTBa aMHHOKHCIOT KakK aM@OTEpHBIX OPraHH4YeCKHX COEIUHEHUI (B3aUMOJEHCTBHE CO
menoyaMu W Kucinotamu). OOpa3oBaHHE TONUIENTHIOB. AMHHOKAIIPOHOBAas KHUCIOTa Kak
IIPEICTAaBUTENb CUHTETUYECKUX aMHHOKHMCIOT. IIOHATHE O CHHTETMYECKMX BOJIOKHAX Ha IIPUMEpPE
KaIlpoHa.

b e 1 x u. benku kak nmomunenTuapl. CTpykTypa 0eNKoBBIX MoJekyn. CBolicTBa OENKOB (TOpeHHeE,
THJIPOJIN3, IBETHBIE peakiun). bruonorndeckas ponb OEIKOB.



HykxneuHOBB €KHUCIHOT bl. HykileMHOBBIE KUCIOTHI KaK NOJUHYKIEOTHIBI. CTpoeHue
mykineornna. PHK u JIHK B cpaBHeHmu. X pons B XpaHeHMM M Iepelaye HaCIEACTBEHHOM
nHpopMaIuu.

'eneTuueckas CBSI3b MEXK/JAY KJIaCCaMU OPra-HMYE€CKUX COCTUHEHUH
[loHsiTHE O T€HETUUYECKOW CBSI3U U TEHETUYECKUX psIaXx.

JdemoHncTpauuu. B3auMoaencTBue aMMHuaKka U aHWIMHA C COJIIHOM KUCIOTOW. Peakuus aHninHa
¢ OpoMHOI1 Bomoi. Jloka3aTesnbCcTBO HAMWYMS (PYHKIMOHAIBHBIX TPYII B PacTBOPax aMHHOKHCIIOT.
PactBopenue u ocaxxaenue 6eiakoB. LIBeTHbIe peakiuu 6emkoB. ['opeHrne NTHYHEro nepa U MepCTIHON
Hutu. Mogens monekynsl JJHK. Ilepexoasl: 3TaHON — 3TUIIEH — 3TUIEHIIIMKOIb — 3TUJICHIJIUKOJIAT
meau (I1); aTanon — 3TaHaNb — 3TaHOBAsI KUCIIOTA.

JlaGopaTopHble onbIThl. 14. CBoOlicTBa OEIKOB.

IIpakTnyeckass padora Ne 1. Pemienue 5KCIEPHUMEHTAIBHBIX 3a7ad M0 WACHTH(PHUKAINN
OpPraHUYECKUX COECIUHEHUM.

Tema S. Xumus o ;KM3Hb

[ImacTMaccs uBoOIIOKH a. [lonumepusanus U NOJUKOHAECHCALUS KaK CIIOCOOBI ITOJIy4E€HUS
CUHTETHYECKUX BBICOKOMOJIEKYJISIPHBIX COCIUHEHUM. [Tosryuenune UCKYCCTBEHHBIX
BBICOKOMOJICKYIISIPHBIX COSAMHEHUN XMMUYECKON MOoIupUKaAIel MPUPOIHBIX moimMepoB. CTpoeHne
IIOJINMEPOB: JIMHENHOE, IPOCTPAHCTBEHHOE, CETYATOE.

[TonsitTue o miactmaccax. TepMoOIUIaCTUYHBIE M TEPMOPEAKTUBHbBIE MOJAUMEpHl. OTAeNbHbIE
IPEJCTaBUTENIN CUHTETHMYECKMX M HCKYCCTBEHHBIX HOJIMMEPOB: (heHOI0(OpMalIbIETUAHBIE CMOJIBI,
MOJMBUHIIIXIIOPHL, Te()IIOH, IEIUTYIOU].

[TonsiTe 0 XMMHYECKUX BOJOKHaX. HaTypanbpHble, CHHTETUUECKHE U UCKYCCTBEHHBIE BOJIOKHA.
Knaccuukanuss u OTHeNbHBIE NPEICTABUTENN XWMHYECKHX BOJIOKOH: alleTaTHOE (TpualeTaTHBIN
IIEJIK).

® e pw™meHT bl DepmMeHTH Kak OMOIOTMUECKUE KaTaln3aTopbl OenkoBol npupossl. [loHsTue o
pH cpenbl. OcoOeHHOCTH CTpPOEHHsI M CBOMCTB (CENEKTUBHOCTh U 3(PPEKTHUBHOCTh, 3aBUCUMOCTh
neiictBus oT Temnepatypsl U pH cpenbl pactBopa) (pepMEHTOB MO CPAaBHEHUIO C HEOPTaHHMYECKUMU
Katanuzaropamu. Poib pepMEHTOB B )KU3HEAEATEIBHOCTH )KUBBIX OPraHU3MOB U IIPOU3BOJICTBE.

B u T awmuH bl [lorstue o Butamunax. Buasl BuTaMuHHO#M He-mocTatouHOCTH. Kiaccudukanus
BUTaMUHOB. BuramuH C Kak NpeACTaBUTENb BOJOPACTBOPUMBIX BHTAaMHUHOB M BHTaMUH A Kak
IIPE/ICTaBUTENb KUPOPACTBOPUMBIX BUTAMHUHOB.

I' o p M 0 H bl. [loHATHE O TOPMOHAX KaK OMOJIOTMYECKH aKTHBHBIX BEIECTBAX, BBHITOJHSIOMINX
SHJOKPUHHYIO PETYJSILUI0 JKU3HEACSATEIBHOCTH OPraHu3MOB. BakHeliine cBOWCTBA TOPMOHOB:
BbICOKasi (PM3UOJIOTHUECKAsT aKTUBHOCTb, JUCTAHIIMOHHOE JIEHCTBHUE, OBICTPOE pa3pylIEHHE B TKAHSX.
OTtaenpHBIE MIPEICTaBUTENN TOPMOHOB: HHCYINH U afpeHanuH. [Ipodunaktruka caxapHoro nuabera.

Jlex apcTB a. JlekapcTBeHHass XUMUS: OT ITPOXUMHUU U (hapMaKOTepanuu A0 XUMHOTEPAIHH.
AnTubuotTukn u naucbaxrepuo3. Hapkoruueckue BemiectBa. Hapkomanusi, ©Oopnba ¢ Hel u
npoUIIaKTUKA.

Pemenue 3ajay mo opranudyeckoi XxuMuu. Pemenue 3aau Ha BBIBOJ (OPMYJIbI
OpPraHMYECKUX BEILIECTB IO MPOIyKTaM CrOPAaHUS U MACCOBBIM JIOJISIM JIEMEHTOB.

JemoncTpauuun. Kosuieknus 1miactMace, CHHTETMYECKMX BOJIOKOH MW W3JAEIUNA W3 HUX.
PaznoxeHue nepokcuaa BOAOPOAA € MOMOIIBIO MPUPOJHBIX 00BEKTOB, COJEpKAIUX KaTaja3y (Chlpoe
Mmsica, cbipoit kaprodens). Komnekmus CMC, coaepxamux sH3uMBbI. VcnbiTaHue cpeabl pacTBOpa
CMC unaukaTtopHoil Oymaroii. Kosekiiuss BUTaMHUHHBIX IpernapaToB. McnbiTaHue cpeibl pacTBOpa
aCKOpOMHOBOW KHMCIIOTHI MHAMKATOpHOM Oymaroi. McmbplTaHue anTeuHOro mpernapara WHCYJIWHA Ha
OeoK.

JladopaTropHble onbIThI. 15. 3HAKOMCTBO B 00pa3iiaMu MJIACTMACC, BOJIOKOH U Kay4yKOB.

IIpakTyeckas padora Ne 2. PacriozHaBaHue I1aCTMAcC U BOJIOKOH.
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OBLIAS XUMMUSL.
11 KJIACC (1 4 B HeeJ10)

Tema 1. [lepuoguyecknii 3aKOH U CTPOEHHE aTOMA

OtkpoiTue/l U MeunneneeBoiMIlepuoaguueckorosaxko H a. Bakxunelmue
MOHATUSA XHUMHH: aToOM, OTHOCHUTENIbHas aTOMHas U MoJiekyisipHas wmaccel. Otkpeitue J[. .
MenneneeBnsiM [lepuoandeckoro 3akona. [lepuognueckuii 3akon B popmynupoBke Jl. . Menneneena.

[Tepuonuueckascucrema/l U. Menne aeeBa. [lepponnueckas cucrema /. M.
MenzeneeBa kak rpaduyeckoe OTOOpakKeHHE NEepUOJAMYECKOTO 3aKOoHA. Pa3znmuuHble BapUaHTHI
nepuoanyueckoi cuctemsl. [lepuoasl 1 rpynmnel. 3HaueHUE NEPUOUYECKOTO 3aKOHA M TIEPUOINYECKOM
CUCTEMBI.

CtpoeHnueartoMa AToM — CIOXHAs yacTULA. SIIpo aToMa: IPOTOHBI U HEHUTPOHBI.
W3otombl.  DneKTpoHBL.  DIEKTpOHHAas  00O0JOYKa. DHEpreTHUecKuid  ypoBeHb. OpOurtanu.
Pacnipeniesienne  37I€KTPOHOB 1O  SHEPreTHYECKMM YpPOBHSAM U OpOUTaisiM. DJIEKTPOHHBIE
KOH(UTYpali aTOMOB XUMHUYECKHX DJIEMEHTOB. BalleHTHbIE BO3MOKHOCTH aTOMOB XUMHYECKHX
3JIEMEHTOB.

[lepuonuueckuiiz3akoHUCTpOEeHUEaTOMa. COBpEeMEHHOE MOHITHE XUMHUECKOTO
anemenTa. CoBpeMeHHas (OPMYJIMPOBKA MEPUOIUYECKOTO 3aKkoHA. [lpuymHa NEepHOAMYHOCTH B
M3MEHEHUU CBOMCTB XMMHUYECKUX 371eMEeHTOB. OCOOCHHOCTH 3alOJHEHHs SHEPTreTHUECKUX YPOBHEH B
AJIEKTPOHHBIX 000J0YKAaX aTOMOB MEPEXOHBIX 3JIEMEHTOB. DJIEKTPOHHBIE CEMEICTBA 3JIEMEHTOB: S-H
P-DIIEMEHTBI.

JNemoncrpanuu. Pazmmunsie popmel [lepuoanueckoii cucremsl Jl. . Menneneesa.

Tema 2. CTpoeHue BelllecTBa

KoBanenTHas XuMuueckas CB43b. [loHITHE 0 KOBaeHTHOH cBs3u. O01as
ANeKTpoHHast mapa. KpaTHOCTh KOBaJIEHTHOW CBSI3U. OJEKTPOOTpHUIATeNbHOCTh. KoBaneHTHas
MoJIAipHAas U KOBAJCHTHAs HEMOJsipHAs XuUMUYeckue cBsizu. OOMEHHBIH U JOHOPHO-aKIIETITOPHBIH
MeXaHM3Mbl 00pa30BaHMsI KOBAJEHTHOW CBS3U. BemiecTBa MOJEKYJISpPHOTO U HEMOJEKYJISIPHOTO
CTpO€HHUs. 3aKOH MOCTOSIHCTBA COCTaBa JIJIsl BEIECTB MOJIEKYJISIPHOTO CTPOCHHS.

MonHasgsxuMuueckasacBs3b. Karmonsl 1 annoHbl. MIOHHast CBSI3b U €€ CBOWCTBA.
WonHas cB3b KaK KpallHUN Cllydall KOBAJICHTHOM IOJIAPHOM CBS3H.

MetannuuyeckassXuMHUY€CKascCB4A3b. O0mue pusndeckue CBONCTBA METAIIOB.
CnnaBbl.

ArperaTHbEeCcOCTOSSHUSIBEN e cTB a. ['a3pl. 3akoH ABoraapo aJis razoB. MospHBIi
00BeM razoo0pa3HbIX BellecTB (IIpH H. y.). KuakocTu.

BongopoanasxumMuueckascB 3 b BoaoponHas cBsi3b, Kak 0COOBIN citydaii
MEXMOJIEKYIIIPHOTO B3auMOJICUCTBUA. MexaHu3M ee 00pa30BaHMs M BIHUSHHUE Ha CBOICTBA BEIIECTB
(Ha mpuMepe BOJbI).

TunekpucTaaaunuuecKuXxpeierTo k. Kpucrannuueckas pemerka. MoHHsle,
METAIJINYECKHE, aTOMHbIE U MOJIEKYJISIPHbIE KPHUCTAJUIMYECKUE PeleTKU. AuoTponus. AMOpgHBbIe
BEILIECTBA.

UucteeBenmecTBacMe cu CMecn 1 XUMAYECKUE COeTMHEHUS. ['OMOTreHHbIE U
rereporeHHsle cMecu. MaccoBas U 00beMHas 01U KOMIIOHEHTOB B cMecu. MaccoBas 7105151 puMecei.
Pemenue 3aga4 Ha MacCOBYIO JIOJTIO PUMECEH.

HNucnonepcHB ecucTe M bl [loratue gucnepcHoit cuctemsl. ucnepcHas daza u
aucnepcuonHas cpena. Kinaccuduxamus AucnepeHbIX CUCTEM.

JlemoHcTpanuu. Mojienb KpUCTAIMUECKONW pelieTku xjuopuaa Hatpus. OOpasisl MUHEPAIoB ¢
WOHHOW KPUCTAUIMYECKON pEIIEeTKOM: KajablMTa, TajauTa. MoJenu KpUCTAUIMYECKUX PEeIIeTOK
«Cyxoro Jbaa» (WM Uoja), anmasa, rpadura (Wi kBapua). Moaenb MOIIpHOro o0bema ra3oB. Tpu
arperaTHbIX COCTOSIHUS BOJIBI.

JlaGoparopuble omnbITbl. 1. OmnpenesneHre CBOMCTB HEKOTOPHIX BEIIECTB HAa OCHOBE THIIA
KpUCTAJUTMYECKON perieTku. 2. O3HaKOMIIEHHE ¢ KOJUIEKIMEH MOJMMEpOB, MIACTMACC U BOJIOKOH U
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mpaenui u3 Hux. 3. JKEcTkocTh BOAbBI. YcTpaHeHue KECTKOCTH Boabl. 4. (O3HaKOMIIEHHE C
MI/IHepaJILHLIMI/I BOgaMHU. 5 O3HaKOMJIeHI/Ie C I[I/ICHepCHLIMI/I CUCTCMaMM.
IpakTuyeckoe 3ansaaTue Ne 1. [loaydyeHue u pacrio3HaBaHHUE Ta30B.

Tema 3. DuekTposuTHYECKAS] TUCCONUALUSA

P ac T B O p bl. PacTBOpEl Kak TOMOI€HHBIE CUCTEMBI, COCTOSIIIME W3 YACTHI] pPACTBOPUTEIS,
pPacTBOPEHHOIO BELIECTBA M NPOAYKTOB HX B3auMOACHCTBUA. MaccoBass J0Jsi pacTBOPEHHOTO
BellleCTBA. THUIIBI pACTBOPOB.

TeopUsAd>NEKTPONUTUUYECKONAMUCCOIUAILU U DIESKTPOIUTHI U HEIJIEKTPOJIUTHI.
CreneHb HSNEKTPONMTHYECKONW auccounanuu. CuibHbIe M C1a0ble 3JEKTPOJIUTHI. Y paBHEHHS
JNEKTPOJUTUYECKONM  AUCCOLMALMM. SIBJIEHHSA, MPOMCXOASIIME TMpPU PACTBOPEHHHM  BEIIECTB
(paspywerue kpucmannuueckol pewemku, dughgpysus duccoyuayus, 2udpPamayus)

K u ¢ 110 T Bl B CBETE TEOPUH IEKTPOIUTHUECKOH Tuccounanuu. Ooime cBoicTBa
HEOPraHUYECKUX U OPraHUYECKUX KUCIIOT. Y CIIOBUS TEUCHUS PEAKIUN MEXKAY IEKTPOJIUTAMHU 110
KOHIIA.

O CHOBAaHMU i B CBETE TEOPUU IIIEKTPOTUTHUECKON AUCCOIMALINU, UX KIACCU(PUKALIUA U O0IIHe
CBOMCTBA.

C 0 11 1 B cBEeTE TEOPUU DIEKTPOIUTHUECKON AUCCOIMAINU, UX KlIacCUUKalUs U o0IIHe
CBOMCTBA. DIEKTPOXUMHUUECKUN Psil HANIPSHKEHUH METAJIJIOB U €r0 UCIOJIb30BaHUE JUIS
XapaKTEPUCTUKUA BOCCTAHOBUTEIBHBIX CBOMCTB METAJLIIOB.

I'u 1 p onwusi. Coyuau rugponusa coned. Peakuust cpenst (pH) B pacTBopax ruApoian3yrONIIUXCs
COJIEH.

JemoHcTpanuu. lVcnblTaHue pacTBOPOB JJIEKTPOJIMTOB M HEJJIEKTPOJUTOB HA IPEIMET

JUCCOIMAMU. 3aBUCUMOCTh CTENEHH 3JIEKTPOJIUTUYECKOW JMCCOLUMALNU YKCYCHOW KHUCIOTBI OT
paz0aBnienust pactBopa. [IpumMepsl peakiuii HOHHOTO 0OMeHa, UAYIIUX C 00pa30BaHUEM OCaJKa, Ta3a
UM BOAbl. XMMHUYECKHME CBOMCTBAa KHCIOT: B3aMMOJIEWCTBHE C METaUIAMH, OCHOBHBIMH U
aMm(pOTEepHbIMU OKCHJAMH, OCHOBAaHUSAMHU (II€JIOYaMU U HEPACTBOPUMBIMU B BOJE), COJISIMU.
B3anmoneicTere a30THON KUCIOTHI C MEMIBIO.
XWUMUYECKHE CBOMCTBA IIEIOYEH: pEaKuHs HEUTpaIu3alud, B3aUMOJCHCTBHE C KHCIOTHBIMHU
OKCUJaMHU, COJIAMH. Pa3nojkeHre HepacTBOPUMBIX B BOJE OCHOBAaHUW NPU HAarpeBaHUU. XMMUUYECKHE
CBOWCTBA COJICM: B3aMMOJICUCTBHE C METAJUIAMM, KHCJIOTAMH, IIEIOYaMHu, C JAPYTUMHU COJISIMH.
I'unponu3 kapOuaa kanbius. M3yuenune pH pacTBOpOB THUIPOIM3YIOMIMXCS cOJel: KapOOHAToOB
LIEJIOYHBIX METAJUIOB, XJIOPUA U alleTaTa aMMOHHS.

JladoparopHbie onbIThl. 6. O3HaKOMIIEHHE C KoJUeKIHuell kucnot. 7. [lomyueHue u cBoiicTBa
HEpAcCTBOPUMBIX OCHOBaHMM. 8. O3HaKOMJIEHHME C KOJUIEKIMeW ocHoBaHMM. 9. (O3HakoMJIeHHE C
KOJUIEKLIMEW MUHEpANIOB, cojiepkamux coiu. 10. Mcnbitanue pacTBOPOB KUCIIOT, OCHOBAaHUM U COJEi
nHaukaropamu. 11. Pasnmnunble ciaywam rugponumsa cosied. 12. I'maponu3 XJmopuIoB M aneraToB
LIEJIOYHBIX METAJUIOB.

IIpakTuyeckas paGora Ne 2. PemieHue SKCIepUMEHTANBHBIX 3a/ad Ha WICHTH(PHUKAILUIO
HEOPraHUYECKUX COEAMHEHUH.

Tema 4. Xumnueckue peakumu

Knaccudukanus XUMUUECKHUX peakIlHil
Krnaccudukanus mo 4uciay M COCTaBy pearupyrollux BeHIECTB M IMPOJIYKTOB peakuuu. Peakiuu
pa3noXKeHUs, COSAMHEHNUS, 3aMEeIIeHHsI 1 0OMEHAa B HEOPTaHUUYECKON XUMUH.

TennoBolodppekKTXUMHUUECKHUXDPEaKI U KA DK30- U SHAOTEPMHUUECKHE PEAKLIUU.
TepmoxuMuueckue ypaBHeHuUs. Pacuer koaudyecTBa TEIIOTHI IO TEPMOXUMHUUYECKUM YPABHEHUSIM.

CKOpPOCTHhXUMMHUUYECCKUXDEaKIH A [JoHATHE O CKOPOCTH XUMUUYECKUX PEaKIIHiA,
AHATUTUYECKOE BBIpAXXEHUE. 3aBHUCHUMOCTb CKOPOCTH pEaKIMU OT KOHLEHTpaluu, [aBJICHUS,
TEMIIEpaTypbl, MPUPOJABl PEATUPYIOMIMX BELIECTB, IUIOMAAM MX CONPUKOCHOBEHHS. 3aKOH
JNEHUCTBYIOIIMX Macc.

K a 1 a 1 wu 3. Karanuzatopel. Karanus3. Ilpumepbl KaTaJIUTUYECKMX IPOLIECCOB B
MIPOMBIIIJICHHOCTH, TEXHUKE, ObITy. DepMEeHThl U UX OTJIMYUS OT HEOPraHMYECKUX KaTaIu3aTOPOB.
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ITpumMeHeHMEe KaTanIn3aToOpoOB U (PEPMEHTOB.

XuMuuecKoepaBHOBECHU e ObpatuMble 1 HEOOpaTHMbIE peakuu. XHUMUYECKOE
paBHOBECHE U CIIOCOOBI €r0 CMEILEHHs Ha IIpUMepe MOTy4YEeHUs] aMMHUaKa.

OKHMCIUTENbHO-BOCCTAHOBUTEINbHB €N POIECCbl. OKUCIUTETBHO-
BOCCTAHOBUTEJIbHBIE peakuuu. OKHCIuTEenb W BOCCTaHOBHUTENb. OKHCICHME M BOCCTaHOBJICHUE.
CocraBiieHHE YypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEAKUUl METOJAOM 3JIEKTPOHHOI'O
OanaHca.

OO0mue cBocTBA METallJaoB. XUMHYECKAE CBOHCTBA METAJIOB KAK BOCCTAHOBUTEIICH.
B3aumoneiictBue MeTaJuIOB € HEMETallslaMM, BOJOH, KHMCIOTaMM M pacTBOpaMHU  COJIEH.
Merautorepmus.

KopposusmMerannos

CriocoObI 3aIU Tl METAIIIOB OT KOPPO3HH.

OOmuecBoicTBaHEMETalJo B. XUMHUUECKUE CBOICTBA HEMETAJUIOB KaK OKUCIUTENEH.
B3aumopeiictBue ¢ MeTaiamu, BOJOPOAOM U JIpYrMMH Hemetauiamu. CBOMCTBa HEMETAUIOB Kak
BOCCcTaHOBUTEJNIEH. B3anumoaelcTBIE ¢ IPOCTBIMU U CJIOKHBIMU BELIECTBAMU -OKHCIUTEIISIMH.

DAEKTPONUS.
DeKTPOIN3 PacTBOPOB U PACIIaBOB AIEKTPOIUTOB HA IPUMEPE XJIOPHUIa HATPHSL.
DNEKTPOIUTUYECKOE MOTyYeHHE antoMuHus. [IpakTuueckoe 3Ha4eHHE 3IIEKTPOJIU3A.

3axknwyeHue. [lepcniekTuBbl pa3BUTUS XMMUYECKOH HAyKU U XMMHUYECKOI'O ITPOM3BOICTBA.
Xumust u mpodsiemMa OXpaHbl OKPY>KAIOIIECH CPeIbl.

JleMoHCTpanmuu. OK30TEPMHUUYECKHE M SHJOTEPMUYECKHE XUMMUYECKHE peakuuu. TeroBsle
SIBJIGHUS [IPU PACTBOPEHUU CEPHOI KUCIOTHl U aMMUAYHOM CENIUTPBL. 3aBUCUMOCTh CKOPOCTH pEaKLIUU
OT MpPHUPOJBI BELIECTB HAa IpPHUMEpPE B3aMMOJEHCTBHS PAaCTBOPOB PA3JIMYHBIX KHCIOT OJMHAKOBOM
KOHLEHTPALlUU C OJAMHAKOBBIMU KYCOUKaMHU (IpaHysiaMd) LMHKAa U OJMHAKOBBIX KYCOUYKOB pa3HBIX
METaJUIOB (MarHus, IIMHKA, Xelie3a) C PacTBOPOM COJIIHOM KUCIOTHL. B3anmoneiicTBue pacTBOpoB
CEpHOI KHCIOTHI C pacTBOpaMU THUOCYJIb(paTa HAaTpHsl Pa3IMYHOM KOHIEHTpAlMH U TeMIIepaTyphl.
Mopnens kunsmero cnos. PasnokeHue IepokcHaa BOAOpPOAAa € IIOMOIIBKD HEOPraHWYECKHX
katanuzaropoB (FeCly, Kl) u mnpupomHpix 00BEKTOB, COAEpXKAINIMX KaTanady (ChIpoe MCO,
kaptogens). IIpocrelinme OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU: B3aUMOACHWCTBUE IIUHKA C
COJITHOM KHCIOTOM U kene3a c cyiabatrom wmenu (II). Mogens »snektponusepa. Mojenb
3JIEKTPOJIM3HOMN BaHHBI JUIs OJTYYEHUS ATIFOMUHUSL.

JlabopaTopusbie onbiTbl. 13. IlomyueHue Kuciaopoja pas3iioKEHHEM IEpPOKCHIAa BOAOpOAA C
MOMOIIBIO JMOKCUAA Mapranua. 14. Peakius 3aMerieHuss MeIu JKeJle30M B pacTBope CyibdaTra Meau
(IN. 15. Tlomydenwe BOAOPOAa B3AMMOJCHCTBHEM KHCIOTBI C IUHKOM. 16. O3HaKOMIIeHHE C
KOJUIeKIMen MeTaioB. 17. O3HakOMJIEHHE ¢ KOJUIEKIUENH HEMETAJUIOB.

TeMaTnyeckoe NVIAHMPOBAHUE

Ne Tema Kon-Bo B ToMm uncne
4yacoB | [IpakT.paboThI KOHTPOJIb

OPITAHHUYECKAS XUMMSI. 10 kaace 34 2 3

BBenenne 1

Tewma 1. Teopus cTpoeHUs OpraHUYECKUX 3

COCIMHEHUN

Tema 2. YrieBoaopoibl U UX NPUPOJHBIE 9 1

WUCTOYHUKHA

Tema 3. Kucnopoaconepxaiine opraHuuecKue 8

COEJMHEHUs

Tema 4. A3oTcoaep:xaliyue OpraHuuecKue 8 1 1

coeuHEHUS (89)

Tema 5. Xumus v )Ku3Hb 4 1

[TpomexxyTouHast arTecTamus 1 1
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Ne Tema Kon-Bo B ToMm uncne
4yacoB | [IpaxT.paboThI KOHTPOJITb

OBIIAS XUMMUAL. 11 kaace 33 2 3
Tema 1. [lepuoauueckuii 3aKOH U CTPOEHUE 4
aToma
Tewma 2. CTpoeHue BemecTBa 11 1 1
Tema 3. DiIeKTpOIUTHYECKAs TUCCOIHAIUS 7 1
Tema 4. XuMHYECKHE PeaKIIUK 10 1
IIpomexyTodHas arrecranus 1 1

IInanupyemble pe3y/abTaThl H3yYeHHUs] Y1eOHOI0 NpeaMeTa

B pesynbpraTe u3yueHus XuMuu Ha 6a30BOM YpOBHE
YYEHUK JOJKEH

3HaTh ¥ IOHUMATh:
- BOKHEHUIIME XUMHYECKUE IIOHATHA: BEUIECTBO, XWMHMYECKHM DJIEMEHT, aTOM, MOJEKYJa,
OTHOCUTEJIbHBIE aTOMHAsl U MOJIEKYJIIpHAsl MacChl, MOH, aJUIOTPOIHNs, U30TOIbI, XUMUYECKasl CBS3b,
3JIEKTPOOTPULIATEIbHOCTD, BAJICHTHOCTb, CTEIEHb OKHMCIIEHHUS, MOJIb, MOJSPHAs Macca, MOJSAPHBIN
00BbeM, BEIIEeCTBA MOJIEKYJISIPHOTO M HEMOJEKYJISPHOIO CTPOEHUS, PaCTBOPBI, 3JEKTPOIUT U
HEDJIEKTPOJIUT, JJIEKTPOIUTHYECKAsT JUCCOLMALNS, OKUCIUTEIb W BOCCTAHOBUTEINb, OKUCICHUE U
BOCCTAHOBJICHHE, TEIUIOBOM 3((EeKT peakuuu, CKOpOCTh XMMMUYECKOH peakuuu, KaTajus,
XMMHUYECKOE PAaBHOBECHE, YIJIEPOIHBIA CKeNleT, (YHKIMOHAJIbHAS TPYIINa, U30MEpHUs, TOMOJIOTHS;
- OCHOBHBIC 3aKOHbl XMMHUU: COXPAHEHUS MacChl BEIECTB, IOCTOSHCTBA COCTaBa, NEPUOIUYECKHUN
3aKOH;
- OCHOBHBIE TE€OPUM XUMHUHU: XMMHYECKOW CBS3U, DJIEKTPOJIMTHUYECKOW IUCCOLMALMM, CTPOCHHUS
OPTraHUYECKHUX COCIMHEHH;
- Ba)KHEHININE BEIECTBA U MaTepHalbl: OCHOBHBIE METAJUIbI M CILIABBI; CEpHAasi, COJIsHAsA, a30THas U
YKCYCHasl KUCJIOTHI; LIEJI0YH, aMMUaK, MUHEpaJbHble y100peHus, METaH, 3TUJIEH, alleTUJIeH, OeH301,
3TaHOJ], JKHMPBI, MblIa, TJIOKO3a, caxaposa, KpaxMmal, KieTyaTka, OeNKH, HCKYCCTBEHHbIE U
CUHTETHUYECKHE BOJIOKHA, KAYYyKH, IUIACTMACCHI.

YMeTh:
- Ha3bplBaThb H3Yy4YEHHBbIE BEIIECTBA MO "TPUBHAIBHOW" WIJIM MEXAYHApOJIHONH HOMEHKIIATYpE;
- ONIPEEIISATh BAJICHTHOCTD U CTENIEHb OKMCIIEHUS XUMUUYECKHUX JIEMEHTOB, TUII XUMUYECKOHN CBSI3U B
COCMHEHHUSIX, 3apsA]l MOHA, XapakTep Cpelpl B BOJHBIX PAaCTBOpPAaX HEOPraHWYECKUX COCIAMHEHUH,
OKHCJIMTENIb U BOCCTAHOBUTENb, MPUHAJIEKHOCTh BEIIECTB K Pa3IMUHBIM KjaccaM OpraHMYeCKUX
COCAUHCHUIA,
- XapaKTepU30BaTh 3JEMEHTHl MajbIX NEPUOJOB IO HX IOJOKEHHIO B IEPHOJUYECKON CHCTEME
JI.U.MenneneeBa, oOmme XUMHYECKHE CBOHWCTBA METAJNIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX U OPraHUYECKHX COEAUHEHUH; CTPOCHME M XMMHYECKHE CBOMCTBA M3yYEHHBIX
OPTaHUYECKUX COCIMHEHHI;
- 00BSCHATH 3aBUCUMOCTh CBOMCTB BEILIECTB OT UX COCTAaBa U CTPOEHUS, IPUPOAY XUMUUYECKOH CBSI3U
(MOHHOM, KOBAaJEHTHOM, METaJUIMYECKOW), 3aBHCHUMOCTb CKOPOCTH XUMHUYECKOH peakiuu H
MOJIOXKEHUSI XUMUYECKOTO PAaBHOBECHS OT PA3JIMYHBIX (PaKTOPOB;
- BBIOJIHATH XUMHUYECKUH HKCIIEPUMEHT IO pPACIO3HABAHUIO BAKHEWIINX HEOPraHWYECKUX H
OpraHNUYECKHUX BEIIECTB;
- MPOBOAUTH CAMOCTOSATEIbHBIM MOMCK XUMHUYECKOW HMH(OpPMAIMU C UCHOJIb30BAaHUEM DPa3IUYHbIX
MCTOYHUKOB (HAay4yHO-TIONYJSIPHBIX M3JIaHUHM, KOMIBIOTEPHBIX 0a3 IaHHBIX, pecypcoB HMHTepHeTa);
UCIOJIb30BaTh KOMIIBIOTEPHbIE TEXHOJIOIMH JUIsl 00pabOTKU U Mepeadd XUMUYECKOH HHPOpMaIy U
ee MpeACTaBICHUS B Pa3NUYHBIX (popmax.

Hcnonap30BaTh NPUOOPETEHHBIE 3HAHUSA W YMEHUS B HPAKTUYECKON JEATENBHOCTH MU
IIOBCCIHEBHOM KU3HU JUIS:
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- OOBSCHEHHMS XUMHYECKHMX SIBJICHHUM, NMPOUCXOJALIMX B INPHUPOAE, OBITY M Ha INPOU3BOJCTBE;
- ONIPEACIICHUS BO3MOXXHOCTH IIPOTEKaHUs XMMHUYECKUX IIPEBPALCHUN B Pa3IMYHBIX YCIOBUAX U
OLICHKU UX MOCIEACTBUH;

- JKOJIOTUYECKH rPaMOTHOTI'O IIOBEJICHUS B OKpY Karolen cpene;
- OLICHKH BJIUSHUSA XMMUYECKOTO 3arpsi3HEHMsI OKPY XKaOUIEH Cpellbl Ha OPraHu3M 4eJIOBEKa U APYTHe
KUBBIC OPTaHU3MBI;

- Oe3omacHoro ooOpamieHus C TOpPHYUMH U TOKCHUYHBIMU  BEIECTBAMH, JabOpaTOPHBIM
o0opyaoBaHUEM;

- [PUTOTOBJIEHUS PACTBOPOB 3aJ@aHHOW KOHIEHTpAauud B OBITY M Ha IPOU3BOJCTBE;
- KPUTHYECKOW OIICHKM JOCTOBEPHOCTH XHMHUYECKON HH(OpMAIMM, MOCTYMAIOMIed W3 Ppa3HBIX
HUCTOYHHKOB;

- MIOHUMAaHMS B3aUMOCBSI3U YU€OHOT0 MpeaMeTa ¢ 0COOCHHOCTAMU Tpodeccuii u npodeccnoHanbHOM
JeSITeIbHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHUA 10 JAaHHOMY Y4eOHOMY IIpeIMETY.

YueOHasi U MeTOAMYECKAs JINTEpaTypa
1. 'abpuensn O.C. IIporpamma kypca xumuu 1iist 8-11 kitaccoB 00111e00pa3oBaTEIbHBIX
yupexaenuit. — M.: JIpocda;
2. I'abpuensn O.C. Xumus: 10 knace : yueOHHK i1 0011e00pa30BaTeIbHBIX YIPEKACHUH. — M.
Hpoda.

3. IN'a6puensu O.C. Xumust: 11 kmace : yaeOHHK 715 001Ie00pa3oBaTeNbHBIX YUpexKIeHUH. — M.:

Apoda.

JlonoaHuTeNnbHAS IUTEpaTypa
1. KypHnan «Xumus B IIKOJIE;
2. DHIMKJIONEINYECKUH CII0Baph FOHOTO XUMHKa

DJEeKTPOHHBIE 00Pa30BaTEIbHBIE PECYPCHI

1. Kontpen - Xumus s Beex (http://kontren.narod.ru). - nuapopmMaiimioHHo-00pa3oBaTeNbHbINH
CalT JUIs T€X, KTO U3y4aeT XHUMHUIO, KTO €€ MPEToaeT, Ul BCEX KTO HHTEPECyeTCs XUMHUEH.

2. Anxumuk (http://www.alhimik.ru/) - onus u3 nydmmx caiToB pycCKOSI3BIYHOTO XUMHYECKOTO
WHTepHeTa OpHEHTHPOBAHHBIN Ha YYHUTEINS M YYCHHUKA, TIPETIOIaBaTelNs M CTY/ICHTA.

3. Memmnapecypcbl. CD «Heopranndeckast XuMus, n31atenbeTBo «Yuutenb»y— CD «lllkoma
Kupunna u Medoaus», nznarensctBo «Yunurenb»— Xumus. [Ipocsemenne

MaTepI/IaJIbHO-TeXHI/I‘-leCKOG odecneuyenue

HaTypam,Hble 00bEeKThI. HaTypaJ'ILHLIC O6’[:CKTBI, HCIIOJIb3YCMBIC B O6yLICHI/II/I XHUMUU,
BKJIFOYAIOT B ceOs KOJUICKIIUK MHUHEPAJIOB W T'OPHBIX IMOPOJ, MCTAJUIOB W CINNIAaBOB, MHUHCPAJIbHBIX
y,[[06peHI/II71, jIacTMacc, KaydykKkoB, BOJIOKOH U T. . O3HaKOMJICHHE yqamuxces € 06p3.3L[aMI/I HCXOAHBIX
BCIICCTB, MOJYIPOAYKTOB M I'OTOBBIX I/ISJIGJ'II/Iﬁ IMO3BOJCT MOJYUYUTh HArJIAAHOC MPCACTABJICHUC 00
9TUX MaTcepuajlax, UX BHCIIHEM BHUJIC, 4 TAKKC O HCKOTOPBIX (I)I/I3I/I‘-IGCKI/IX CBOlcTBax. 3HAYUTEIIHHEIC
yqe6HO'H03HaBaTeHBHBIe BO3MOXHOCTH HMCIOT KOJIJICKIIWMHU, U3IOTOBJICHHBIC CAMUMH O6yanOHlHMHC${.
Hpe,Z[MCTLI IS TaKUX KOJUIEKITAM CO6I/IpaIOTC$I BO BpCMs 3KCKprPII>i " OIPpYyrux BHCYPOYHBIX 3aHATHUH.
Komnexmun HCIOJIB3YIOTCA TOJIBKO JJIA O3HAKOMJICHUS yYalllUXCsA ¢ BHCIIHUM BUAOM U (1)I/ISI/ILIGCKI/IMI/I
CBOMCTBaMH HN3Yy4aCMbIX BCUICCTB U MATCPUATIOB. I[J'IH OPpOBCACHUA XUMUUYCCKUX OIBITOB KOJUICKIIHU
HCIIOJIB30BaTh HCJIL3A.

XuMHYecKHe peakTHBblI UM Martepuaiabl. OOpalleHue CO MHOTHMHU BELIECTBaAaMH TpedyeT
CTPOTOTO COOJIIO/ICHUS TIPABUI TEXHUKU 0€30MaCHOCTH, OCOOEHHO MPH BBHIMIOJHEHUH OIBITOB CAMUMU
yuammmucs. Bece HeoOXoaumble Mepbl MPEJOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOMIMX JOKYMEHTaX
U UHCTPYKIHUSAX, a TaKkkKe B TMOCOOMSIX Juis yuuTened xumuu. Hambonee 9acTto HCMONB3yeMble
pEaKkTHBBI M MaTepHasibl: 1) TpPOCThIE BEIIECTBA - MEIb, HATPUM, KaJbIUH, ATOMUHUNA, MarHuu,
xKene3o0, MUHK, cepa; 2) okcuasl — Meau (I1), kanpuwms, sxenesza (111), marnus; 3) KUCIOTHI - comsiHAas,



13

cepHas, a30THas; 4) OCHOBAaHMS - TUAPOKCHU HATPHsl, THAPOKCU] KaJIbIHs, THAPOKcH Oapus, 25%-
HBIM BOJHBIN pacTBOp amMMuaka; 5) conu - xyuopuasl Hatpus, Mmeau (Il), sxkenesa(lll); Hurparsr xkanus,
Hatpus, cepedpa; cyabdarsl meau(ll), xemesza(ll), xeneza(lll), amromuHus, aMMOHUS, Kaus, OPOMHU/T
HaTpus; 6) OpPraHWYECKHUE COCIMHEHUs - Kpaxmal, TIWIUPHH, YKCYCHAas KHUCIIOTa, METHIIOBBIN
OpaHKeBbIH, (heHON(TANCHH, TAKMYC

Xumudeckasi Ja0opaTropHasi mocyaa, anmaparbl W npudopbl. XuMuueckas mocynaa
nmoapasaciisiCTCd Ha JABC TI'PyHIIbl: IJId BBIIIOJHCHHA OIIBITOB YYalllUMUCA W JACMOHCTPALlMOHHBIX
onbITOB. [IpuboOpsl, ammapatbl U YCTAaHOBKH, HCIIOJNb3yEMbIE Ha YpOKaxX XHMHH, MOAPA3ICISAIOT Ha
OCHOBC IIPOTCKAMOIIHMX B HHX (1)I/I3I/I‘-IGCKI/IX U XUMHUYCCKUX MNpPOHCCCOB C Yy4YaCTHCM BCUICCTB,
HAXOJSIIUXCS B Pa3HBIX arperaTHbIX COCTOSHUSAX: 1) mpuOopsl Ans paboThl ¢ ra3aMu - MOJy4YeHUE,
coOupaHue, OYHMCTKA, CYIIKa, MOTJIOMICHUE T'a30B; PEAKIIMH MEXIy NMOTOKAMHU ra3oB; 2) anmaparbl U
npuOOpHl ISl OMBITOB C JKUAKMUMU M TBEPABIMH BEIIECTBAMHU - TMEPEroHka, (UIbTPOBAHUE,
Kpuctaliu3danus, IMpoOBCACHUC peaKIlI/If/'I MCXKAY TBEPAbLIM BCHICCTBOM U KHUAKOCTBIO, KMJIKOCTBIO U
KHUJKOCTBIO, TBEpABbIMU BelllecTBaMU. BHe 3Toil kiaccuduKanuy HaXOASATCS JBE TPYIIb yueOHOU
anmaparypsl: 1). AJig U3y4eHus TCOPETUUECKUX BOIPOCOB XUMUU - WJUTFOCTPALIMS 3aKOHA COXPAHCHHS
MAaccChl BEIIECTB, JEMOHCTPALIUS 3JIEKTPOIPOBOTHOCTH PACTBOPOB, IEMOHCTPAIUS IBUKEHUSI HOHOB B
ANEKTPUYECKOM T10J1€; /ISl U3YUYEHHUSI CKOPOCTH XMMHUYECKON peakliMM U XUMUYECKOIO paBHOBECHS; 2).
JUTS WIUTFOCTPALlMU XMMHUYECKUX OCHOB 3aBOJICKMX CIIOCOOOB MOTYYEHUSI HEKOTOPBIX BEUIECTB (CEPHOM
KHCJIOTBI, aMMHaKa MU T. H.). BCHOMOFaTeJH)HYIO POJIb UIparOT U3MCPUTCIILHBIC W HArpeBaTCJIbHBIC
puOOPHI, pa3IUYHbIE IPUCTIOCOOIECHUS ISl BBIMIOTHEHUS OTBITOB.

Mopeaun. OObeKTaMH MOJEIUPOBAHUS B XUMMHU SIBJISIOTCS ATOMBI, MOJIEKYJIbl, KPUCTAJUIBI,
3aBOJICKHE amlmapaThl, a TaKXKe MPOUCXOMAIINE MPOIecChl. B mpernonaBaHy XMMHH HCTIONB3YIOTCS
MOJIEJIN KPUCTAJUIMYECKUX PEIIETOK anMasa, rpadura, cepsl, pocdopa, okcuaa yriepona(lV), noxaa,
’Kernesza, meau, MarHus. HaGopsl Mmojeneil aTOMOB Uil COCTABJICHHUS INAPOCTEPKHEBBIX MOJENei
MOJIEKYJI PH U3YyYEHUU OPraHUYECKOW XUMUH.

YueOHble MOCOOMSI HA TMe4YaTHO ocHoBe. B mporecce oOyueHUss XUMHUHU HCHOIB3YIOTCS
CIeNyIOIMe TaONHIBl TOCTOSHHOTO OJKCroHupoBaHus: «lleprognyeckas cucteMa XHUMHYECKUX
anemenTtoB JI. W. MengeneeBa», «Tabmuma pacTBOPUMOCTH KHCJIOT, OCHOBAaHHUW U COJIEH»,
«INEKTPOXUMHUUECKHUI PsAJT HAIPSHKECHUN METAILIOBY, CepHsl TaOJUII 110 HEOPTraHUYeCKoW xumuu. Jljis
OpraHM3alli CaMOCTOATEIbHOW paboThl 00YyYAIOIIMXCS Ha YPOKAaX HCHOIB3YIOT Pa3HOOOpa3HbIE
JTUJTAKTUYECKUE MATepHAIbl: TETPAJAN HA MEYATHOM OCHOBE, KAPTOUKU C 3aJaHUSIMHU Pa3HOM CTEICHU
TPYAHOCTH JUIsl U3YYEHHsI HOBOTO MaTepHaia, CaMOIIPOBEPKHU U KOHTPOJISI 3HAHUM y4JallUXCsl.



