Penensus
Ha IIPOrpaMMy 3JIEKTHBHOTO Kypca [0 XUMUM
«OKCIIEPHMEHT, aHAIIN3 U PACUET B XUMHK», paspaboTaHHyt0 yuuTenem
xumuy MBOY COILI No5
Bunaxosoii Ceetnanoit iBanoBHO 11.0kTs16pbCcKOro
MO Kpacroapwmetickuit paiion.

Bun xypca: yriny6nenus u paclupenns 3HaHUi y4eOHOTro IpeaMeTa.

IIporpaMma coctaBieHa B COOTBETCTBHY ¢ 3aKOHOM PD «O6 obpazosanum»,
Ha ocHoBe (DejepatbHOrO IOCYTapCTBEHHOTO CTaHJapTa cpeaHero (IoJHOrO)
ob11ero o6pa3oBaHms MO XHMHUH, IPOGUIBHBIA ypOBeHb (IpHKa3 Muno6paszobanus
Poccuu ot 05.03.2004 Ne1089).

IIporpamma siekTuBHOrO Kypca paspaborana myst o6yuaronmxes 10-11 knacca
B HCJIX  COBEPIUEHCTBOBAHKSA MOATOTOBKM OOYHAIOMXCS C  HEIOCTATOWHO
CHOPMHPOBAHHBIM ypPOBHEM MOTHBAIIHH K U3YYEHHIO XUMHUH B paMKax [pOQHIN3aIUH
o0yyaroruxcs 10-11 xraccos u paccunTana Ha 34 yaca (1 uac B Henenmo).
IIporpamma snexruBHOTO Kypca «OKCIIEPUMEHT, aHAIH3 H PACYST B XMUMUH
ans 10-11 kmaccoB paspaborana Ha ocHOBe ABTOPCKMX IIporpaMm M. A.
AnexcannpoBol «PelleHre KauecTBEHHBIX 3734 B Kypce OpraHH4ecKod XHMWH.
OnextuBHEIM Kype. 11 kmace», E.B.Mnpuuésoit «Pemenne xumuueckux 3amau.
IIporpamma srekTHBHOTO Kypca mo xuvuwu. 10 knmacey, I'. 1. MakcumoBoit « Xumus
B ObITy. [Iporpamma snexTusnoro Kypca. 9 kimace»

IIporpamma anexTHBHOrO Kypca 3akiapiBaer OCHOBY [Jisl YCIIEIIHOIO YCBOEHHS
TIpelIMeTa ¥ OIHOBPEMEHHO paCKpEIBaeT Iepesl O6yYarolmMMucs HHTEpEecCHLIe H
B&)XHBIC CTOPOHBI NPAKTHYECKOrO HCIOJIb30BAHUA XUMHYECKUX 3HAHMI. Marepuai
Kypca TpexyCMaTpuBaeT pasBUTHE TNOHHMaHHS OOYYAOIMMHCA 3aBHCHMOCTH
XUMUYECKOH aKTHBHOCTH BEIIECTBA OT €r0 CTPOEHHS, MEXaHH3MA IIPOTEeKaHHsI
pEaKIuH.

IIporpamma crocoGerByeT pasBHTHIO MOHHMAHHS XUMUYECKOH HAayKU B [IeJIOM
OKCIIEpUMEHTANIBHAS M HCCIENOBaTeNbCKas paboTa HA HAYAJIBHOM STare U3yYeHUsI
OpraHMYecKOH  XHMHH, KOTOpas  BIIeUéT AQHAIMTHYECKYIO  JIEATENHHOCTD
O0y4aroIierocs, M IIOMOTraeT €My IIOHATh, YTO B OCHOBE SKH3HH JieKaT BIIOJTHE
MATCpHabHbIE NIPOLIECCEI, MPOUCXOAIIHE C ATOMAME H MOJIEKYTAMH.



ITporpamma (GOpMHUPYET MOHATHA XHUMHYECKHX 3aKOHOMEPHOCTEH U
CTIOCOOCTBYET PasBUTHIO IIO3HABATENBHEIX HHTEPECOB, 00y9aroIuXcsi B pasaM4HBIX
cepax 4enoBeueCcKoi AesITeIILHOCTH.

Ilporpamma s deKTHBHA st BBISBIEHUS meTell CIIOCOGHBIX K npenMeTy, ¥ OKazaHue
MM MOMOLIH B ITOHUMaHHH MPE/IMETa, JalbHeHIIeM PaBUILHOM BEIGOpe MPodeccH.
Pewenue 3amau crmocoGerByer 3aKpCIIIEHUIO TEOPETHYECKOro Marepuana. J[aHHBIH
SNEKTHBHBIA KYpC MO3BOJIAET 3alO0XKHTh M YTIyOUTEH Oasy 3HaHMil yuyaluxcs s
ycnemHo# cnayu EI'D.

Ilporpamma  mo3BossieT  COBepIICHCTBOBATH 9KCIIEPMMEHTANIbHBIE  HABBIKH,
COSHAaTEIbHOE YCBOCHME XUMUYECKHX MOHATHH, yMeHHs OOBACHATH pe3yibTaThl
OIIBITOB HA OCHOBE TEOPETUYECKUX 3HAHUIA.

BeiBon: mporpaMma cooTBeTCTBYyeT TPeOOBAHKSM, IIPeXbSBIIEMBIM K IPOrPaMMaMm
MPOQUIBHEIX KypPCOB, IOINEPKUBAET, YTIyGIsieT u pacHiupsieT OCHOBHOHM Kypc
o0y4eHus.

IIporpamma pekOMeHIyeTCs: A BKITFOYEHHS B MyHULUMATBHBIE GaHK y4eOHBIX
TIpOTpaMM  3JICKTHBHBIX ~KYpCOB M HCIONB30BaHHS B  06pa30BaTe]BHOU
NeSITeNTBHOCTH.

Pyxosogutens PMO yuuteneit xumuu : T.C. Munko

i

HupexTop

MYHHIUINIATBHOTO Ka3eHHOTO YYpeXIeHUs
«PalionHbIi HHPOPMAIIMOHHO-METOIHIECKHH
KaGMHeT NpH ympaBlieHH: 06pa3oBaHUs

aIMUHUCTPALMA MyHULUIAIBHOTO v o g
Ob6pasosanus KpacHoapmerickuii padion , ~ é./ z~, H.IlLPomanosa

24.08.2023 rom.



Kpacromapckuii kpai Kpacuoapmeitcknii paiioH mocénox OkTs6phcKmit
MYyHHIIHTIANBHOE OX0/pkeTHOE 061e06pasoBarebHoe y4UpexeHue
cpenrss obmeobpasoBaTensHas mxona No 5
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K e JI 1.

Pabouas nporpamma snextusHOrO Kypca
10 XUMHH
«IKCHEPUMEHT, AHAH3 M PACYET B XHMHI

YpoBeHb 06pazoBanus (kmace) cpenHee obmee o6paszosanye 10 - 1] KJIaCChI

KonuuectBo uacos 68

Yuaurens xumuu MBOY COIII Ne 5 Bunakosa Csernana MBanoBHa

IIporpamma snexrusHOrO Kypca «DKCIIEpPUMEHT, aHATU3 U PACUET B XUMUMY JUTS
10-11 xnaccoB paspaboTana Ha ocHOBe aBTOpCKUX nporpamMMm M. A, Anexcannpo-
BOH «PellleHne Kxav4ecTBEHHBIX 3312y B Kypce OpraHuvYecKod XWMHH. DIIeKTHBHBIH
Kypc. 11 kmace» Mocksa, XKypaan «Xuamus 2006r, E.B.Mnsuuépoit «Pemenne
XUMHYECKHX 3ana4, Mocksa, Xypran «Xumusy 2007r. IIporpamma snexruBHOrO
Kypca mo xumuu. 10 xmacey, I.J]. MakcumoBoi «XuMus B 6siTy, Mocksa, Xyp-
Han «Xumust» 2008r..
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1. IlosicHuTenbHas 3anmucKa.

IIporpamma snexTuBHOrO Kypca «OKCIEepPUMEHT, aHAH3 U pPacy€T B XUMUN»
ans 10-11 xmaccoB pazpa6orana Ha ocHOBe aBTOPCKHX mporpamm M. A. Anekcan-
JpOBO#i «Pellenre Ka4ecTBEHHbIX 3a1a4 B Kypce OpraHu4ecKod XUMWUU. DIIeKTUB-
HbI Kypc. 11 knace», E.B.Mnsnuésoii «Pemenue XUMHYeCKuX 3ana4. [Iporpamma
NIEKTUBHOrO Kypca o xuMmuH. 10 xmace», I'.JI. MakcumoBoii «Xumus B OFITY.
IIporpamma snexTuBHOrO Kypca. 9 Kiace» B IelsiX paclIIpeHns 6a30BOro YPOBHS
usyHdenmst xumun Ha III crynenn o6yuenns. Msyuenue OpPraHWYeCcKOU XMMHUU MO-
JKET OBITH YCIELIHBIM TONLKO B ClIydac MONHOTO IIOHUMAaHUS 00YYaIOIIHMHUCS B3a-
MMOCB33H CTPOCHHSI W CBOWCTB OPraHMYeCKMX COEIMHEHMM, a TAK)Ke TeHeTHde-
CKOH CBSI3H KJIACCOB OPTaHMYECKHX BEIIECTB M €IUHCTRA HEOPraHW4eCcKOH U opra-
HUYECKOW XUMMU. JIaHHBINH 37eKTUBHDIH KypC COBMECTHM C IIpOrpaMMoii, Tema-
THYICCKMM H NOYPOYHBIM IUIaHUpOBaHHeM M., Hosoumnckoro, H.C. Hosomms-
CKOH K y4eOHuKy «OpraHudeckas XUMUS» U « X HMusD).

IIporpamma snextuBHOTO Kypea 3akiansBaer OCHOBY AJIsl yCIIEIIIHOTO yCBOe-
HHS [IpEIMETa ¥ ONHOBPEMEHHO DAacKphHIBAET Mepe]| yYalldMHCs UHTEpPEeCHBIE U
BOKHBIC CTOPOHBI NMPaKTUYECKOI'O UCIIONB30BAHUSA XUMHUYECKUX 3HAHUH. Marepu-
il Kypca IIpefyCMaTpUBaeT PasBUTHE MOHUMAHHS O6YYarOIAMUCS 3aBHCUMOCTH
XHMAIECKOH aKTHBHOCTH BELIECTBA OT €T0 CTPOESHHS, MEXaHH3MA MPOTEKaHUs pe-
aKIMHU. Ydarmecs OpICTpEe OPHEHTUPYIOTCSA B HECKOJIBKO HEOOBIYHBIX TS HUX
3amUcax (QOpMyYJ OPraHUHYECKUX BEIECTB U ypaBHeHUH peakuuit. Ocobo 3HauMMa
AJIA TIOHMMaHHs XUMHYECKOW HAYKM B LIEIOM SKCIEePHMEHTAILHAS 1 HcclieqoBa-
TelbCKas paboTa Ha HAYanbHOM STalle U3yYeHHs OpraHMYeCKOH XHMHH, KOTOpas
BJIEUET aHAIMTUYECKYIO AESTeNbHOCTh PeGEHKA, W MOMOraeT eMy IIOHSTh, YTO B
OCHOBE JKM3HH JI)KAT BIIOJIHE MaTepUaNbHbIe POLIECCH], TPOUCXOIAIIAE ¢ ATOMA-
MH 1 MOJIEKyJIaMH. DJIEKTUBHbIH Kypc (OPMUPYET MOHSITHS XUMHIECKHX 3aKOHO-
MEPHOCTEH M CIIOCOOCTBYET PasBUTUIO MO3HABATELHBIX HHTEPECOB, 00yJaroIIMX-
C4 B Pa3NIMYHEIX cepax HeioBeYeckol nesTebHOCTH.

Jpyro# neneto Kypca sBiseTcs BHIABICHHE AeTell CroCOGHEIX K [IpeaMery, u
OKasaHHe UM TIOMOIH B [IOHUMAHUH IPEAMETa, IATbHEHINeM IIPaBHIIbHOM BEIGOpE
npodeccuu. PemreHue 3amau crnocoGerByer 3aKpEIIeHUIO TEOPETHYECKOr0 Mare-
puana. JlaHHBIA 3JIEKTHBHBIA KypC MO3BOJSET 3a105KHTh U yriybuts 6a3y sHaHuit
y4aluxcsl Aas yernemHoi caaau B,

st ydammxcs pesynsTaToM H3y4eHUs 3JeKTHBHOIO Kypca ABIISETCS] COBEp-
[IEHCTBOBAHUE OKCIIEPUMEHTAIBHBIX HABBIKOB, CO3HATENILHOE YCBOCHHE XMMMYE-
CKHX IOHATHH, YMEHUSA OOBSICHATH Pe3y/IbTaThI OMBITOB Ha OCHOBE TEOPETUIECKHX
3HAaHHH. B pesynbrare usyueHus snexTMBHOro Kypca NpeayCcMaTpUBaeTcs: HTOro-



Bas KOH(QEPEHIHS, HHMBU/TYaTbHAs 3alIMTa IPOEKTOB, BUACOMATEPHANL! PE3yilh-
TaTOB XMMUYECKHX HCCIIEeIOBAHNHA.

OneKTHBHBIA Kype HpelycMaTpHBAeT NEeKIMOHHbIE, CeMHHAPCKHE, PAKTHIECKHE
samATUs. Kype comepikut mporpammy, TeMaTHYecKoe ILUIAaHMPOBAHHE, METOTHe-
CKHE PEKOMEHAIINH, CITUCOK yIeOHOM TUTepaTyphl ISt yUUTeNs U 00 YYaFOIIHXCsl.
Llenu onexTrBHOTO Kypca

® COBEpUICHCTBOBAHUE MOATOTOBKY yYaIlMXCsl C HEJOCTATOYHO C(HOPMHPOBAH-
HBIM YpOBHEM MOTHBAIMY K M3Y4YEHHIO XMMHUHU B PaAMKax IIPOGUIH3AIHE 06ydaro-
muxcs 10-11 xiaccos;

® CO3/1aHKE YCIIOBHH ISl CO3HATENBHOTO YCBOCHHS YUAIIMMHUCS TEOPETHIECKOTO
MaTepraa 0 XUMUY, YMEHHs yCTaHABIUBATE JIOTHIECKYIO B3aUMOCBA3E TIPHOG-
PETCHHBIX TEOPETHIECKUX TIOHATHH], PA3BUTHS aHATHTHIECKOrO MBIITCHHS, TIPH-
00OpeTeHHs HeOOXOIUMBIX KOMMYHUKATHBHEIX HABBIKOB yueOHO paboThI;

o nuddepennmanys paboThl C yUamuMuUcs 110 IOATOTOBKE K ELD.

3a1a4n 51€KTUBHOTO Kypca.

° YIIIyOUTE 3HAHHA YYaIlHXCsS O MEXaHU3MaX PeakIvii B OpPraHW4YeCcKOl U He-
OpraHU4eCcKON XUMHUH,

° M3YYHTh THIIBI CBA3EH B COEIMHEHUSX, UX Pa3pbiB ¥ 00PA30BaHNUE;

o HaY4YHUTh COCTABJISATh YpPaBHEHHUS peaklUUi K TeHETHUYECKHUM LIEeroYKaM ¢ 3a-

LA (POBAHHBIME (OPMyTaMU HIPOLYKTOB, OPUEHTUPYSICH HA YKA3aHHEIE pe-
areHThl WM YCIOBUS;

° NPOAOIDKATE (hPOPMHUPOBAHUE HABEIKOB PabOTHI C TECTAMH DA3HBIX THIIOB
(tuma A, B u C), 9T06EI HOGUTECS XOpOIIeH MOArOTOBIEHHOCTH K AK3aMe-
HaM;

o CO37aThk YCIIOBHS Ui (QOPMHUPOBAHUS U PasBUTHA y O0YYarOIIUXCSI WHTEI-

JNIEKTYyalbHbIX ¥ MPAKTHYECKUX YMEHHM, TROPUECKHUX CIIOCOOHOCTEH, YMEHHUS
CaMOCTOSATENBEHO NPHOOpeTaTh U MPUMEHATH 3HAHH.

@ Oﬁy‘IHTb ydanuXcsl HCIIONIB30BATE TEOPETHYECKHUE XMMHUECKHE ITOHSTHS B
IIOBCEIHEBHOM JKHU3HH,
@ pa3BUBaTh KOMMYHHMKATHBHbLIE KauyeCcTBa JIMYHOCTH YHalllHuXCH.



2. O0mas xapakTepHcTHKA Kypca.

CoBpemenHsIii crammapr ColepKaHus 00pa30BaAHMA MO XUMUH OpenycMaTpUBaeT
CO3MIaHHe YCIIOBUU VISl AOCTIDKEHUS YUaIHMHCS CIEYIOIIMX IieNieii: OCBOeHHe
OCHOBHPIX [OHATUH U 3aKOHOB XVMHUH; OBNACHHE YMEHUAMH IIPOU3BOIUTE pacyé-
Thl HA OCHOBE XMMHYECKUX (OPMyII BEIIECTB U YPAaBHEHMH X UMUTECKHX peaxImii;
PASBUTHE TO3HABATENBHBIX HHTEPECOB M HHTENNEKTYAIbHBIX CIOCOGHOCTEH B
TPOLECCE NPOBEACHUA XUMHUYECKOTO SKCIIEPMMEHTA, CaMOCTOSTENBHOIO npuobpe-
TCHUS 3HAHUK B COOTBETCTBHH C BOSHHUKAIONMMH SKH3HEHHBIMU HOTPeOHOCTAMH;
IPHMECHEHHUE IOy I€HHBIX 3HAHUN M yMeHHU 171 pelienms NPaKTUYECKUX 3a/1a4 B
TIOBCETHEBHOM >XH3HM; BOCIIMTAHUE OTHOILEHHS K XHMHH KAk K OJHOMY H3 (hyH-
IAMCHTAJIHBIX KOMIIOHEHTOB €CTECTBO3HAHMA M JIIEMEHTY OBINCUYeIOBeYecKOi]
KYJIBTYpPEL. basuCHBIN yueGHBIH TUIaH B ero denepansHoii gacTu [IpeTyCMaTpUBaeT
H3yHeHNe Kypca XUMMHU 110 2 yaca B HeJellro B 8 — 11 kiaccax. Ilpu mannom xomu-
Y€CTBE YUEOHBIX YaCOB y y4uTess IPAKTHYECKH HE OCTASTCS BPEMEHHU ATl OTpa-
OOTKHM HaBBIKOB pelleHHs 3a/1a4, 4 HMEHHO 3az1a4, 0beceunBArOIUX 3aKPEIIICHHe
TEOPETHYECKHX 3HAHWH, KOTOPbIE yYaT TBOPYECKH NPHMEHATH HX B HOBOMH CHUTya-
HHUH, JIOTHIECKH MBICIIATE, T.€. CIIYKaT (OPMHUPOBAHHUIO KyJIETYPOIOrHIECKOH CH-
cTemooOpasyromnelt mapamurmer. IIpeanaraemsiii KypC HMEET, INpexzae BCero,
NMPpaKkTHICCKYIO HANPABIIEHHOCTb, T.K. IIPEIHA3HAYAETCS HE CTONBKO IS thopmupo-
BaHHsl HOBBIX XUMMYECKHX 3HAHUH, CKOJIBKO /NI Pa3BUTHS YHHUBEPCaIbHOH y4yeh-
HOH JIeATENIbHOCTH 0oOyuarommero. JlaHHEI Kypc paccyuTaH Ha ydvanquxcs 10-11
KIIaCCOB 1 CBsA3aH ¢ 6a30BBIM KYPCOM XMMHUH, a TAKKE C KypcaMu MaTeMaTHKH (co-
CTaBJICHHE IPONOPLMH, anreOpandyecKux ypaBHEHHil) M (H3HKH (razoBere 3ako-
HbI). XHUMUYECKOE COLepKaHHe MHOTHX 3a71ad, MPENOXKEHHBIX [IPOrPaMMOii Kyp-
€4, BRIXOZUT 32 PaMKH 0a30BOTO ypPOBHS, T. K. NPEAIOIAraer, YTo Kypc BbIOEpyT
[LIKONEHUKK CEPhe3HO MHTEPECYFOINNXCs XuMueH. M3yuenue Kypea npenmonaraer
PeallbHYIO TIOMOIIE YYaluMCA B MOATOTOBKE K ONHMIMANAM, a B GyLymeM M K
ET'S. AKXTyambHOCTB Kypca: 3a1a4i B COYETAHUH C SKCICPUMEHTAIBHOM paboToii B
XUMHHM PEIIAIOTCST HE TOJIBKO PajH IIOJyHEeHUS [IPABUILHOIO OTBETA KAK TAKOBOTO.
Pemenne sazmau crnoco6eTByer pasBHTHIO JNOTHYECKOro MBIIIJIEHUS, TIPUBUBAET
HABBIKA CaMOCTOATENLHOH pabOTEL U CITY>KHT OLEHKON CTeHNeHH yCBOEHMS! Teope-
THYECKHX 3HAHUHA H NpakTUyeckux ymenuit. Kype pacimpser u yIilyOmsieT 3HaHus
yHallluXCs 1o XMMUH, PACKPBIBAET POIb XMMHU B PCIICHUH [NOGANBHBIX HpoGieM
HCJIOBCYUECTEA, IOKA3BIBACT 3aBUCHMOCTE CBOWCTB BEILECTB OT COCTAaBa H CTPOE-
HH, HalpaBIeHHOCTh XUMUYECKOH TeXHOIOIMH Ha PEIleHHe SKOIOTHYECKHX Mpo-
6riem. Pemenue 3a/iay — npusHAHHOE CPENCTBO PasBUTHS JIOTUIECKOTO MBIIILIEHHUS
YHAIHXCsl, KOTOPOE JIETKO COYETAeTCs C APYTUMH CPEICTBAMH H [PUEMAaMH 06pa-
30BaHuA. BKmodyeHre pasHbIX 3a1ad [PeyCMATPHBACT HEpEHOC TEOPETUYIECKOrO
MaTepualla Ha IPAaKTHKY ¥ OCYIIECTBIIATE KOHTPONb 33 €ro YCBOEHHEM, a yIalliM-
¢4l — CAMOKOHTPOIIB, YTO BOCTIUTEIBACT KX CAMOCTOSTENILHOCTS B y4e6HOM paGore.
Pemenue 3anau nomkHO crnoco6eTBOBATE LIEJIOCTHOMY YCBOEHHMIO CTaHZIapTa CO-
JlepKaHus 00pasoBaHUs U pealu3aliy MOCTaBICHHbIX I[CIeH,



OcHoBHEI€ 3a1a9H:

° ofecrieueHne IIKOIBHUKOB OCHOBHOM U IIaBHOMN TEOPETHYECKOH HH(pOpMaIieii;
(popmMHpOBaHHE CBS3H MEXLY TEOPETHYECKUMU 1 NPaKTHYECKUMHU 3HAHUAMH yua-
IAXCS;

® Pa3sBHTHE YMCHUH aHAIM3MPOBATh, CPABHUBATE, 060GIIATE, YCTAHABIHBATE npu-
HUHHO-CIIE[ICTBEHHBIE CBA3H IIPU PEIICHHH 3a0a9;

® PaclllMpeHye Kpyrosopa yJaluxcs, HOBbIIIEHHe MOTHBALIUH K OGYYEHHIO, COIIH-
alim3alys y4aluxcsi Yepe3 caMOoCTOSATENIBHYIO AATETBHOCT.

Conep:xanue 3MEKTHBHOrO Kypca COOTBETCTBYET MUHHMAJIBHBIM TPeOOBaHUSIM
CTaHZapTa o0pasoBaHMs, a TaKKe COIEPIKHUT HEKOTOPBIH MaTepuai 1o yriybie-
HHIO Kypca XHMHH, Ha KOTOpPEIH cieflyeT oOpaTMTh BHHMAHHE [ YCIELIHOTO
U3yqeHUs (KPUCTAUIOIHAPATEI, PAa3IMUHbIE CIIOCOOE BBIPAYKCHHSI COCTaBa PacTBO-
pa, pasnUYIHbIe CIIOCOOL] IPUIOTOBICHHUS HEOGXO0MUMOro pacTBOpa; Ka4eCTBEeHHBIE
peaxunn). Kaxxnas Tema comepxut HeGOmbIoi TEOPETHYECKHN MaTepuall, a rias-
HOE — OOIIBIIIOE KOJMYECTBO PasindHBIX 3834, DTO HeoGXOTHMO s dhopmupoBa-
HHA W PasBUTHSA HABBIKOB aHallM3a, CPaBHEHUS, 0000IIEHHs, caMOoaHaIu3a U CaMO-
KOHTpOJI, YMEHHUH YCTaHABIIUBATH NPHYMHHO — CIIE/ICTBEHHbIE CBA3U MEXIy pas-
JTHYHBIMA (DAKTaMH, YMEHWH JeaTh BbIBOIbBI, OTCTAHBATH CBOIO TOYKY 3pCHUSI.
BHUMaHUIO ydyaIrmuMces peyIarafoTesl pasiuydHble 3aMaHus o COZIEPXKAHUIO U 10
CJIOKHOCTH, KOTOPbIE TPEOYIOT OT yYallyXcsi aKTUBHOMU MO3HABATEIBHOM JesTeh-
HOCTH. JIaHHBIN KypC TpeuIaraeTcs BCeM yYaluMcs, KOTOPBIE HKelaroT TOJIyYUTh
Gonee riyGokue 3HAHUS 110 peaMeTy. DOPMBI H METOJIBI o0yueHuUsI: pelieHre Xu-
MHYCCKHUX 3a/1a4 C UCIIONBE30BaHUEM JIOTUYECKUX IIPUEMOB, BBIIONHEHHE XUMIYe-
CKOro 9KCIIepUMeHTa, paboTa ¢ y4eOHUKaMy, 3a1a9HUKaMU U HEPUOLMIECKOH JIH-
TepaTypoi. IlpemycmatprBaeTcs u aktuBHAs GopMa 06yUeHHs], BEINOMTHEHHE y4a-
LIMMHUCA CaMOCTOSATENBHBIX PabOT 1O PEIIeHHIO SKCIIEPIMEHTABHbIX 3a/1a4 ¢ HC-
[T0/Ip30BAaHUEM WHCTPYKIMH, IMPOBEACHHE MHAMBHIYaIbHEIX OILITOB IS [IPHOG-
peTeHus 3HAHUM UIIM TIOATBEPIKICHHUS TIPEAITOT0KEHHIA.

Mertozb! mpenoiaBaHus Kypea:

® [IOUCKOBBIH;

® y4eOHBIH AUAJIOr;

® pellleHure NNpo0IEeMHBIX 3a1ay;

® CamoCTosTe/IbHAS PaboTa yualkXcs ¢ pasIMIHbBIMUA HCTOYHUKAME MH(BOPMAIHAH.
3aHsTHS B COOTBETCTBHY C IIPOrPAMMOIf Kypca HpeIoIaraor:

® IIOBTOPEHHE TEOPETHYECKUX BOIPOCOB, H3yUYaeMbIX B IIKOJE, HX YIiuybiIeHue u
pacivpeHue;

® IPUMEHEHHE TEOPETHYECKUX 3HAHUH Ha IpaKTHKE;

® 3HAKOMCTBO C OCHOBHBIMH THUIIAMHU PACYETHBIX 3a71ay, BKIFOYAS YCIOKHEHHEIE,

® pelleHHe 3a7ad4 IOBBIIIEHHOIO YPOBHS CIOYKHOCTH, IOMOTAMOIIMX COOTHECTH
MMEIOTINECS 3HAHUS C UX IPAKTUIECKUM IIPUMEHEHHEM;

® 00y4eHHe CaMOCTOSTEILHOMY PEILEHHIO 33 1ay.



3. MecTo 3/1eKTHBHOIO Kypea B yueGHOM ILIaHe.

OJIEKTUBHBIN Kype «DKCIIepUMEHT, aHAIN3 U Pacu€T B XMMUW» pacCYMTaH HA
68 uacoB B 10-11 Kiaccax W COCTOUT U3 JBYX OCHOBHBIX 0110KO0B: «Perienue xave-
CTBCHHbIX 3a/1a4 B Kypce opraHudeckodt xumuu. 10 knace» - 34 uaca u «PermeHne
PaCHETHBIX M SKCIEPUMEHTABHBIX 314 110 HEOPraHHYECKOH XUMUH. 11 KIaccs -
34 yaca.



4.Conep:xanue yueGHoii nporpaMmmal.

Paznen I. Pemenue kauecrsenunix 3agay s Kypce OpraHu4eckoii XuMuH
(34 yaca).

Tema 1. Homenkaatypa u H30MepHsl OpraHUuYecKUX BelecTs (4 yaca).
Posib opranmueckoit xumuu B sxu3HU COBPEMEHHOT'0 4eJI0BEYECTBa. YTIIeBOLOPO-
mel. [Ipuponuee ucTouHuKK YTJIEBONIOPONOB U X Iepepaborka. Mcmons3oBanme
OPTaHM4ECKUX COCIMHEHHH B Pa3IMYHBIX OTPACIISIX YET0BEIECKOl NEeSATEINBHOCTH,
Jlabopamopueiii onwim 1. Vissnedene KaydyKa U3 MJIETHOT'O COKA PACTEHHMIA.
Ipaktuyeckas pabora 1. «AneTon xax PacTBOPHTENE.
Tema 2. Veranoesenne CTPYKTYpbl BellleCTB Ha OCHOBE NAHHBIX puzuxo-
XHMHY€CKHX METO/J0B U XHMHYECKHX CBOICTB (3 uaca).
YcTanoBnenue (OPMyJTEI BEIECTBA MO €r0 CBOHCTBAM. Pacuerneie 3amaum ua
YCTAHOBIICHHE CTPYKTYpPBI BeIlecTBa. Pacro3HaBamme OPraHWYECKUX BEINECTB C
TIOMOIIBIO KaYECTBEHHBIX PeaKIUii.
IIpakTrdeckas paGora 2. «KauecTBeHHbIE PEaKLM OPTaHUYECKUX BEIECTBY.
Tema 3. Heopranuueckue BewiecTsa B JKuBOM opranusme (3 yaca).
Obmmit 0630p Guosoruueckoit POl Heoprauudecknx semects: Hy,O, CO,, H,S,
NH;. Hemerannsi-opranorensr: C, O,H, N, P, S. buorennsie MeTauIb!: Ca, K, Na,
Mg, Fe, Zn, Cu, Mn, Mo. Muoroo6pasue oprannueckux BEIL[ECTB B IIPHPOJIE.
Ipaktudeckas paGora 3. «OTKpsITHE CEPEI B BYJIKAHU3UPOBAHHOM KaydyKey.
Tema 4. Mexanusmbl peakuuii B oOpraHuveckoi xumumn. (3uaca).
Buzbl rubpuausarmm 3neKTpoHHbIX opburaneit. MonekynsipHas CTPYKTypa opra-
HUYECKHX COCAMHEHMH. VIHIyKTUBHEIA U Me30MepHBIi 3IICKTPOHHBIE (P (HEKTEL
CnocoGe1 06pasoBanust U paspbiBa XUMHUECKHX CBA3CH. Papuxan. Tlonsrue snek-
TPODUILHOR U HyKIIeOGUIBHOM yacTuHibl, By e H30MEPHH.
Jlabopamoprwiii oneim 2. Wsroropienue MOJIeNICH MOJIEKYTl OpPraHM4ecKUX Be-
LIECTB.
Tema 5. Tunel xXumMH4ecknx peakuuii (6 uacos).
I'omonuTHueckie u rereponuTHUeckKie peaxnun. Peaxuuu samernenus. Hykmeo-
(uIbHOE 3aMelleHHe y HACHIEHHOTO ATOMAMHE yrnepona. Peaxnmm smextpo-
(QHUIBHOTO ¥ HYKICO(DHIFHOIO 3aMEeIeH s B apoMaTUYeCKMX CUCTeMax. Peaxiuu
[IPUCOCIMHEHHS B OTIIeTIeHHs. OKUCIHTENbHO-BOCCTAHOBUTEIbHEIE PEeaxIuu op-
FAaHUYECKUX COCIMHEHHUH, UX 0COOEHHOCTH, METO/IbI noabopa KoahGpUITHEHTOB B
YPaBHEHUAX XUMUUECKHUX PEaKIIHii.

Tema 6. Bsaumuble npeppamenns HEOPraHHYeCKHX H OPraHMYecKHUX MoJie-
KyJ1 (84acos).
OyHKIHOHATBHBIE TPYIIIEl COEqUHEHUH 1 Knaccuukanus ux. Kasecrsennsre pe-

aKIUK Ha OPraHU4YeCKUE BEIIECTBA. Y CIIOBHA XUMUYECKIX MPEBpaleHUid OPraHy -
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YECKUX BEIEeCTB. B3auMOCBs3b YIIIeBOOPOIOB, KHCIOPOIOCOUEPKAIINUX W a30T-
coJiepiKallix CoeUHEeHNUN. [ 'eTeponmKImaecKe CoeIuHEHS.

Jlabopamopmuiii onvim 3. OTIBITE ¢ PE3UHOBBIM KIIEEM.

IlpakTyeckas pa6ota 4. «CBOHCTBA HEKOTOPBIX KHCIIOT: MOJIOYHOH, CAHIHIIO-
BOH, I11aBeJIEBOM»

ITpakTryeckas pabora 5. «OOHapyeHuUe yrieBo 0B BO hpyKTaxy.

Tema 7. Pemienue kKoMOMHHPOBAHHBIX 3a/1a4 (4 yaca).

PacueTel 00BEMHBIX OTHOIICHUH pearupyromx U o0pasyrommxcs razos. Pasmuyg-
HbIEe CIIOCOOBI OIpesienieHus (OpMyJbl opraHudeckoro BemiecTBa. OmnpereneHue
cocTaBa CMeced OpraHMYecKHX BeIlecTB. B3anMocBs3b HEOPraHHYECKHX W Opra-
HUYECKUX BELLECTB.

Tema 8. ConocraBjieHne peakKliHOHHOH cNIOCOOHOCTH OPraHH4YecKHX BellleCTB
(3 gaca).

Penienue 3amau Ha peakllMOHHYIO CIIOCOOHOCTH OpraHMYeCKUX BelecTB. OpraHu-
yeckas XMMHS U OXpaHa OKpy»XaroIei cpeabl. TBopYeCcKre OTUETHI, 3aIuTa Ipo-
eKTHBEIX paboT, MPOBeIeHUE MUAAKTUYECKHUX WIP, COCTaBIIEHHE MUHHU-CIIEHAPUEB
BHEYPOUHBIX MEPOIIPUATUHN 10 XUMUH.

Pazpgea II. Pemrenne pacyeTHbIX H 3KCNEPHMEHTAJbHBIX 32424,
CBfA3AHHBIX ¢ pacTBopaMu (34 gaca).

Tema 9. OcHOBHBIe NOHATHSA H 3aKOHBI XUMHH (4 daca).
OCHOBHEIE CTEXHOMETPHYECKHE TOHsATHs. ['a30BEIe 3aKOHBI. BruiBog dopMmyn co-
e[IMHEHUH 110 MaCCOBBIM JIOJIIM XMMHYECKUX 3JIEMEHTOB M JJAHHEIX ITPOIYKTOB pe-
aKIUH.
Tema 10. PacTBopbi 1 cMecH (8 4acoB).
Buppbl cMmeceit BemectB. MctuHHEIE pacTBOphl. [loHATHE pacTBOPUMOCTH. DMeK-
TPOMUTEI ¥ HeaneKTpouThl. Kpucramnorunpatsl. CrocoOBl BEIPa)KEHUSA KOHIICH-
Tpalldi BellecTB B pacTBope. [IpurorosieHue pacTBOpPOB M pELIEHME 3a4ad Ha
CMEIMBaHUue PacTBOPOB. PacyeTsl 110 ypaBHEHWAM peaKlui, IPOTEKAalOUIHX B pac-
TBOpax. Pemenre KoOMOMHUPOBAaHHBIX 3a/1a4.
IIpaxTuyeckas pabota 6. «IIpuroToBienue pacTBopa ¢ 3alaHHOU MOIISIPHON KOH-

LIeHTpaLuen».
IIpaxTuyeckas pabora 7. «[Ipurorosnenue pacTBOpOB U3 KPUCTAIUIOTHIPATOBY.

Tema 11. XuMuueckHe peaKiHH H 3aKOHOMEPHOCTH MX NPOTEKAHHSI B pac-
tBopax (10 gacos).
OGpaTuMble U HeoOpaTUMBIe peakiiy. 3aBUCUMOCTh CKOPOCTH peaKliH OT KOH-

LOEHTpalllld H TEMIIEPATyPhl. OxHCIUTENBFHO-BOCCTAHOBUTEIbHbBIE pE€aKiiur B pac-
TBOpax. HorpyxceHHe METalia B paCTBOp COJIH. Peakuun oxucleHUS opraHu4e-
CKHX BEIIECTB. Pemenue 3aga4 Ha IINTaCTHHKY.



IIpaxtuyeckas pabora 8 «B3auMoeHcTBHE METAILIOB C COTSIMUY.
Tema 12. Ilo3nanue u NpHMeHeHHe XHMHYECKHX BEIECTB 9eI0BeKOM (10 ga-
COB).

OCHOBHBIE XMMHYECKHe MPOM3BOICTBA, 3KOJOTHIECKHE MpoOIeMBI COBpEMEHHO-
cTH. XUMHs B OBITY: XMMUYECKHHA COCTAB HHIIH, BOJA, CONH, MOOLIE CpeJICTBa,
napQoMepus B KOCMETHKa, jlekapcTBa. OCHOBEI 6e30MacHOCTH IIpH OOpaleHuu ¢
OBITOBLIMH XMMHUKATAMH. JlabopatopHsiii onbIT 4 «O6eciBeurBaHme obpasra Bo-
JIOC MEPEKKCHIO BOJIOPO/Iay.

[Ipaktiieckas pabora 9 «McenenoBatue KUCIOTHO-IIEIOUHOMN Cpensl KocMeTn4de-
CKHX CPEIICTB»

IIpakrideckas paboral() «KadecTBeHHbIE PEAKLUM HA MHOIOATOMHELE CHUPTEL B
KOCMETHYECKUX CPECTBAX»

Tema 13. OGo6menne sHanuii (24aca).

3aiuTa y9eHHIeCKHX [IPOEKTOB MO PA3IHUHBIM PasienaM XUMHIECKOMH HayKH.
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ITepeyens npakTHueckux u nabopaTopHsIX paGorT.
10 rknace
Ilpaxtudeckas pabota 1. «Aneron xak DPacTBOPHUTEIEY.
IIpakTideckas pa6ora 2. «KauyecTBenusie PEaKIHH OPraHUYeCKHuX BEILEeCTBY.
Ilpaktuyeckas pa6ora 3. «OTKpBITHE CEPEI B BYJIKaHH3UPOBAHHOM KaydyKe.
IIpakTuyeckas pabora 4. «Cgoiictea HEKOTOPEIX KHUCJIOT: MOJIOYHOM, CaIMIIMIIO-
BOH, 111aBEJIEBOY
IlpakTuueckas pa6ora 5. «O0HapyeHue yrieBonos Bo bpyxTax».
11 knacc
Ilpaxruueckas paGora 6. «IIpurorosnenue pactBopa ¢ 3agaHHoON MOJISIPHOX KOH-
HeHTpaluemn».
[Ipaxtuueckas pa6ora 7. «IIpurorosnenue pacTBOpoOB H3 KPUCTAIIOTHIPATOB.
IIpakruueckas paGota 8 «BsanmomeiicTare METAaJlJIOB C COJISIMUY.
IIpaktuueckas pabora 9 «Vcenenopanue KHCIIOTHO-LIEIOYHOH CpeJlbl KOCMeTHYe-
CKHX CPEJCTB»
Ilpaxtugeckast paGoral() «KayecTBeHHbIE PCaKlni HAa MHOTO4TOMHEIE CIHPTHI B
KOCMETHYECKUX CPEICTBAXY

10 kmace
JlaGoparopHslii ompitT 1. M3Bneuenue Kay4yKa U3 MIIEYHOI'O COKa PaCTEHUA.

JlabopatopHelii ombIT 2. M3roToBnenue Moneeii MOJIEKYJI OpraHUYECKUX Be-
LIECTB.
JlabopartopHerit oneIT 3. OnbITH ¢ PE3UHOBBIM KJIEEM.

11 xyace
JIaboparopmsrit ombiT 4 «O6ecuBeunBanme 00pasIia BOJIOC MEPEKHCHEO BOJIOPOJAY.
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S. TabauLa TeMATHYECKOTO pacnpege/ieHus KOJHUYECTBA YacoB.

Ne
n/n

HasBanue Tembl

Koi-Bo
JacoB

IIpakTuueckas
4acTh

10 xnacc. Pasgen 1. Pemenne xauecTBeHHBIX 3a7a4 B Kypce

OPraHUYEeCKON XUMUH

1. | Tema 1. Homenknarypa u H30MEpUs B ITpaktuueckas pabota 1.
OpraHWYECKUX BEI[ECTB JlaGopatopHsiii omeiT 1.

2. | Tema 2. VcraHoBieH#e CTPYKTYpEI 3 IIpaxTugeckas paGora 2.
BEILECTB Ha OCHOBE JIAHHBIX (YU3UKO-
XUMHUYECKHX METOJIOB ¥ XUMHUECKUX
CBOMCTB

3. | Tema 3. Heoprauuueckue BermecTsa B 3 IpakTuueckas pabora 3
JKHBOM OpraHH3Me.

4. | Tema 4. MexaHH3MBI peakuuii B opra- 3 JlaGopaTopHslii ombIT 2.
HAYECKOM XUMHH.

5. Tema 5. THIBI XUMHAUECKHX peaKIii. 6

6. |Tema 6. B3aumusle npespamienus He- 8 IIpakTudeckas pabora 4.
OPraHUYECKHX M OPraHUYECKHX MOJIe- [TpakTuueckas paGora 5.
KyJI Jlaboparopueiii oneIT 3.

7. | Tema 7. Pemenue KoMOMHHPOBAHHEIX 4
3a/may

8. Tema 8. Conocrasnenue peakuuorHoM 3
CIOCOOHOCTH OPraHWYECcKHX BEIECTB.

Beero no 10 kmaccy: 34 [paxtuyeckas pabora 5.

JIaGopaTopHBIi ombIT 3.

11 knace. Paspgen II.

Penrenre PAacCHCTHBIX U SKCIECPUMEHTaIbHbIX 3a/1a4 I10 HEOpraHuYeCKOH XHUMUH.

9. | Tema 9. OCHOBHBIE OHATHS U 3aKOHBI 4
XUMUH.
10. | Tema 10.PacTBOpEI M cMecH. 8 ITpaxtuueckas paGora 6.
ITpaktuueckas paGota 7.
11. | Tema 11. Xumndeckue peakiuu u 3a- 10 ITpaktuueckas paGora 8.
KOHOMEPHOCTH HX ITPOTEKaHUS B pac-
TBOpax.
12. | Tema 12. Ilo3HaHue ¥ mNpUMEHeHMe 10 IIpaxtuueckas paGora 9.
XUMUYECKUX BELLIECTB YEIOBEKOM. Ilpaktudeckas pabora 10.
JlabopatopHsiii oIt 4.
13. | Tema 13. O6061ienue 3HaHuiA. 2
Bcero o 11 xiacey: 34 [pakxTuyeckas pabora 5.
JlaGopaTopHsIii oneIT 1.
[IpakTuueckue pabotsl 10
MUTOTI Ono 10-11 xmaccy: 68 JlaGoparopHeie onEBITEL 4
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6. Ilepe4yenn 06beKTOB H cpeacTB MaTepHaIbHO-TeXHHYECKOro
obecnieyeHus1, HeOOXOQUMBbIX [1JI5T peau3anum nporpaMmel

Cricok pexoMeHIyeMolt yae6HO-MeTOIMIeCKoil JTATEPATYPHI:

I. M. A. Anexcannposa «Pelenue KauecTBEHHLIX 3a/1a9 B Kypce OpraHHyYecKoi
XUMHH. JIEeKTHBHBIH Kypce. 11 kimacey, Mockga, xypHan «XuMus, u3aTensckuii
noMm «Ilepsoe centsibpsa», 2006r., No 23 c.12; 2008r., Ne 11 ¢.36.

2. E.B.Mnbuuésa «Pemmenne xaMUueckix 3anadq. IIporpamma snextuBHOrO Kypca
o xumud. 10 kmace», Mockea, KypHal «XUMHS», H3IATeNbCKUM 10M «IIepBoe
centsabps»,2007r., Ne 06 ¢. 31.

3. I . MakcumoBa «Xumus B ObiTy. IIporpamma snexTuBHOrO Kypca. 9 xiacey;
Mocksa, xypHan «XAMHA», U30ATEIBCKUH T0M «IlepBoe cenTsbps», 2008r., No
03, ¢.11.

4. LY. Hosormnckuit, H.C. HoBommuckas «Ilporpamma Kypca, TeMaTHueckoe 1
l10ypo1Hoe nianuposanue K yuebuuky M.1. Hosommusckoro, H.C. HoBourmHckoii
«Opranudeckas XAMUs», Mocxksa, «Pycckoe coBoy, 2008.

5. M.@pumanti «Xumus B neficTBHIY, MocKsa. «Mmup», 1991.

6. A.C. EropoB, H.M. UBanuenko, K.IT. Illarxas «Xumus BHYTpH Hac. Beenenue
B OMOHEOPraHHYECKYIO U OMOOPraHUYECKYIO XUMHIO, Pocros-na-/lony, «®e-
HuUKCY, 2004.

7. T.B. ®epynesa «[Ipupogusie ©CTOYHUKH YTIIEBOZOPOJIOB M UX TIepepaboTka.
bubimorexa «IlepBoro cenrabpsa», Cepus «Xwumusy, Beiyck 20, Mocksa, «Uu-
CTBIE NpynsDy, 2008.

8. AM.Apremenko «OpraHidecKas XUMHs i YCIOBEK) T€OPETUYECKHUE OCHOBEI,
YriIyOieHHBIH Kype, yaeOHuK 115 0611e06pa3oBaTe b X YUPEXJIEHHUH ¢ yriryo-
JICHHBIM H3y4eHHeM npeamera, Mockaa, «IIpocsemenues. 2000.

[leyaTHrre mocoOus

1.1. Cepmna crpaBo4HBIX TabNHIl 0 XUMHK («ITepuomuueckas cucTeMa XHMHYeE-
ckux snementos JLW. Menpeneesa», «PacTBOpUMOCTS COJIEH, KMCIIOT U OCHOBa-
HUE B BOZIEY, «DNEKTPOXUMHYECKUHN Psijl HampsDKeHUN MeTannoBy, «OKpacka HH-
AMKaTOPOB B Pa3IHIHEIX CPeHax»).

1.2. PykoBozcTBa [UIs 1a60paTOPHBIX OIBITOB U NPaKTUYECKMX 3aHATUH 0 XUMUHU
(8-11 xu.)

1.3. COOpHUKE TeCTOBBIX 3a/aHHMil IS TEMATHYECKOTO 1 HUTOIOBOI'O KOHTPOJIS.
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2. YyebHo-nmabopaTopHoe 060pynoBake

2.1. Habop mopereli KpHcTammmgeckux PeIEroK: anmasa, rpaduTa, noBapeHHOk
COJIH, XKele3a.

2.2. Habop mis MOICIMPOBaHHs TUIIOB XHMHYECKUX peaKiHil (Momenmu-
AIIIUKAIIHH ),

2.3. Komnexuun: «MeTtauisl 1 CILIaBbD), «MHHepansl U ropHble TOpoasD, «Heme-
TaJLIbD.

3. Y4yebHo-npakTudeckoe 060pYI0BAHKE

3.1. Ha6op «Kucnotsm.

3.2. Habop «I'unpoxcumpmy.

3.3. Habop «OKxcHuabsl MeTaioRy.

3.4. Habop «Mertamnnsm.

3.5. HaGop «Il1es04HbIe U IMeTOYHO3EMETbHBIE METAILID).

3.6. Habop «Cynbdarsr. CymsdursL. Cynsbunsn.

3.7. Habop «KapGoHaTsDy».

3.8. Habop «®ocarer. CHuKaTh.

3.9. Habop «Coenunenus maprasiay.

3.10. Habop «Coemunenus xpomay.

3.11. Habop «Hutpatsm.

3.12. Habop «MHauKaTops».

3.13. Habop mocymsl u mpuHamiekHOCTElH AU YYCHUYECKOTO SKCHEepHUMEHTA,
HarpesaresibHble TIPUGOPEL.

4. nhopManroHHO-KOMMYHHKATHBHEIE CDECTRA

4.1. MyneTuMeuiiHbIe IPOTPaMMEI IO BCeM pasnenam kypea xumun 10-11kmacca.
4.2. KoMITBIOTED U MyJIbTHMEIHHHEII IIPOEKTOP.
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IMpunoxenne Ne 1.
Meroauka npoBeeHus paKTHYECKIX paboT ¥ 1abopaTOPHEIX OIEITOB.

[IpaxTryeckas paGota 1. «AreTon kakx PacTBOPHTENbY.
AIETOH KAaK PacTBOPHTENb CMOJ M IIACTMACC, Ha stom coiicTee amerona ochopano ero
IPHMCHCHHE /Ul U3TOTOBJICHUS JIAKOB U JUIA CKIICHBAHUS W3/ 13 [1acT™Mace,

a) B HECKO/TBKMX MHITHITHTpAX aneToHa B MPOOUPKE PACTBOPSIOT IIPH TIOMCIHBAHMH CTEKJIIH-
HOH ManoyKol CTONBKO MeMTyIon I, YTo6k PACTBOp CTal ClieTka BAsKHM. CMauuBaroT mory-
"ICHHBIM JIAKOM BaTy H HATHPAIOT €10 IIANKHMIT Kycouek fiepeBa — I0CIe YIETY4HBAHKA PACTBO-
PHTCILA IPEAIMET OKA3BIBAETCS «JIAKHPOBAHHBIMY.

0) [lBa KycouKa oUMIEHHON KHHOMNIEHKH W OPTraHMHeCcKOro CTeK/Ia (MIeKCHIIIAca) CMaYHBa-
10T € KOHLIOB aueToHoM. Hepes 1—2 MUH HAKITANBIBAIOT KOHITB! ILIEHKH JpyT Ha IpyTa | cllerka
crapnuBaioT. [locie BBICEIXaHHS KYCOUKH OKA3BIBAIOT IIPOYHO CKJIEEHHBIMH all€TOHOM.
OTHomenne K AMMHAYHOMY PacTBOpY oKcnia cepebpa. B se NPOOUPKH HATMBAIOT OUHA-
KOBBIC KOJIMYECTBA aMMHAYHOIO PACTEOPA OKCH A cepebpa. B ommy npo6upxy HpuOaBIAIOT pac-
TBOp anbJeTHa, B IPYTYIO — TAKOM XKe 00BeM aleToHa. IIpobupxu nomernaror oxHOBpeMenHo
B CTaKaH ¢ rops4e# Bonoi. B npo6upke ¢ anpnernmom mossiseTcs 3epKalo B IpoOHpKe ¢ are-
TOHOM BOCCTaHOBJIEHUS cepeOpa U, CIIe0BATEILHO, OKHCICHHS KETOHA He IIPOMCXOJIHUT.
Oxucinenue anerona. AEToH He MOKET GBITh OKHCIICH OKHCBIO cepebpa (CM. mpe by mii
OIIBIT), HO OH MOJET OBITh OKHCIIEH Goee OHEPrHYHBIMH OKHCIIHTEMSIMH,

Oxomo 1 M1 anjetona pas6assior B IPOGHPKE BOJIOH, TPHIHBAIOT CEPHOMH KUCIIOTHI, [TOA0rpe-
BAIOT U BHOCAT HEOOBIINME OPIUSIMA H3METbYEHHBII TIePMAHTaHaT Kajus, II0Ka He [epecTa-
HET HCuesats ero ¢puonerosas okpacka. [pu HArpeBaHUH PACTBOPa MOKHO OOHAPYIKHTE 110 3a-
faxy maper ykCycHOH KHCoThL. [Tpu okucnenny npoucxonut PaspeIB yriiepoAHo# enu u o6pa-
30BaHHe IBYX KHCJIOT — YKCYCHOM U MypaBBHHOIL:

0
) o cth 4 30—t g o
H o

0

OH

Hoaxyuenne dopmannaernaa. Tax kax 10 OSHAKOMJICHHS ¢ XUMHYECKUMHU CBOHCTBaMu (hop-
MaJIbACr i MOXKET OBITE 0OHApYIKEH TONBKO MO 3araxy, TO MEPBBIH OMBIT MOTYYEHHUS ero Cley-
€T II0CTaBHTE B BH/E 1a00paTOpHOH paboTe
1. B mpo6upKy HanMBAIOT HECKONBKO Kamess Metanona. B IIIaMEHH TOPENIKH HarpeBaroT CBep-
HYTEL B TPYOOUKy HEGONBINON Kycouek MeNHOH CETKH HiH CIIHpaink U3 MEIHOH MPOBOIOKU H
OBICTPO OIYCKAIOT €€ B METAHO.
IIpy npoKaMBaHuK MeNs OKHUCIAETCS U TIOKPRIBACTCS YEPHBIM HAJIETOM OKCHIA MELH, B CIHPTE
OHa CHOBA BOCCTAHABJIMBACTCS U CTAHOBHTCS KPACHOM:
0

HiC —OH + cug —= H—C\f/f + Cu + H0

H

O6mnapy»uBaroT peskuii 3anax ampneruna. Eciu [IPOLECC OKUCIICHUS IOBTOPUTEL 2—3 pasa, To
MO’KHO TIONyH9HTB 3HAYHTEIBHYIO KOHIEHTpAIUO (opMalbieruia u PacTBOp HCHOJIL30BATE IS
HOCJEAYIOIIHX OIIBITOR.

2. Kpome okcupa Memm s NOJIydeHHs (hopManbaernia MoryT GBITH MCHONB30BAHEL IpyTHe
3HAKOMBIE YUYAITHMCS OKUCITHTEH.
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K cnabomy pacTBopy mepmanranara xanus B AEMOHCTpallMOHHOH mpobupke nobasmsror 0,5 M
METaHOJIa M CMCECh HArpeBaroT N0 kureHus. Ilossercs 3anax popmansiernna, a buonerosas

OKpacka IiepMaHraHara HCHe3aeT.
0

IHsC—OH + 2KMnO, ——FSH—“C-( + 2H,04 2Mn0,+ 2KOH
H

Ipaktuueckas pabora 2 «KauecTBennsie PCaKIK OPraHUYECKUX BEIEeCTBY.

Obnapy:xenne cnupror, B NPOOUPKY HAIUBAIOT 2—3 MIT HACKIIEHHOTO pacTBopa Ouxpomara
kanus KoCraO7 u Takoit ke 06nem KOHLEHTPUPOBAHHOW CEPHOM KUCIOTEL JI0GABNSIOT 110 Kar-
LM METAHOIl B OYCHE OCTOPOXHO ITOZOIPEBAIOT CMECh (OTBEPCTHE MPOGHUPKH HallPaBIIIIOT B
cropoHy!). Jlanee peaxius uieT ¢ BeIeneHneM Temna. JKenTas OKpacKa XpOMOBOif CMecH ucde-
3aeT, M MOSBIIIETCS 3eI€Has OKpacka cynb(ara Xpoma

KoCra07 + 4H,804 + 3CH30H ——= KSO0, 4+ Cr(S0.; +

0
e el
H

YpaBHeHHE PEaKIUd C yYalIHMHCS MOXKHO He pasbupare. Kak u B npepsiaymem cnyuae, um
b co00IaeTes, 9T0 GUXPOMAT KATHs OKUCISET METHIOBBIHA CIIHPT B allbJIETH]], IIPEBPALIACE
TP 5TOM B COJIb TPEXBAIEHTHOTO XpoMa Cr2(SOy)s.
Bsaumoneiicteue Gpopmansaernaa ¢ oxcugom cepedpa (peakuus cepeGpsiHOro 3epkana). ITOT
OIBIT OIKEH OBITh MPOAEMOHCTPHPOBAH YUAIUMCS Tak, ITOOBI OH OJHOBPEMEHHO SIBMJICS U
HHCTPYKTAKEM K I10CIEYIOMEMY PAKTHYECKOMY 3aHSTHIO.
Ilprpona amvuasroro pactsopa oxcuna cepeGpa MoxeT GEITH HOJAPOOHO Pa3bICHEHA YYalHM-
€A, & MOXKHO JIAITE COOBIIMTE UM, 4TO 06Pa3yIONIHICS IPH PeaKIHH THAPOKCHT cepebpa — Be-
IECTBO HEMPOYHOE U JISIKO PacliajiaeTcst Ha OKCHA cepebpa U BOY:
AgNOs + NHsOH — AgOH + NH4NO3
2AgOH — Ag0 + H,0
Oxcun cepebpa o6ranaer cBOHCTBOM PACTBOPATHCS B aMMHAKe,
Ag0 +4NH4OH — 2[Ag(NH3)2]OH + H,0
OxmcnuTensHoe NeHCTBHE OKCUA cepebpa OGBICHSETCS TEM, UTO 3TO BEIIECTBO SBIAETCS OKCH-
ZIOM 671arOpOAHOTO METALIA, IOATOMY OKCHL HEYCTOMUMB U TIPH HAIHIHH BOCCTAHOBHTEIIS, T.€.
BCIMIECTBA, JIETKO OKHCIIAIONIETOCH, OH JIETKO OTAAET KHCJIOPOJ, BCIIEACTBHE YEro IPOHCXOIHUT
BBUIE/ICHHE (BOCCTAHOBJIEHHE) METAJLIAYECKOrO cepebpa. YpaBHeHHEe peakuuu MOXKHO JIaTh B
OOEIYHOM BHJIE:
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Cepebpsroe 3epkaio o6pasyercs B TOM ClIydae, €CId BOCCTaHaBIHBaloOLIeecs cepedpo ocaxaa-
CTCA Ha IMaJIKMX CTCHKAaX COCy/a U3 HE CIMIIKOM KOHIEHTPHPOBAHHEIX pacTBOpoB. Maeknme
3arpA3HEHUA MCINAOT BOCCTAHABIMUBAIOIIEMYCSl Cepebpy «YIEMUTHCSI» 33 CTEKIIO U 3aCTaBIIOT
€0 BBIACIATECS B BHIE PBIXJIOTO 0CAKA.

3HAYHTENEHO MEHBINICE BIHAHNUE HA YCIIEX OIBITA OKA3bIBAET Xapakrep Harpesanus. Ecnu cocyn
HENOCTATOMHO THCT, TO JIAXC CaMOE OCTOPOIKHOE HarpeBaHUe HE JIaeT 3epKaia, ¥ HaobopoT, ec-
JIM COCYZ ITOATOTOBJIEH TINATENILHO, TO Na)Ke HArPEBAaHHE CMECH Ha OTKPHITOM OIHE MOXKET JaTh
JKeIaeMEIH pe3yJIbTaT.

/O
H—C(’\/+ 2[AG(NHz,JOH — = H—C + 2A9 4 4NH; + H,0
H
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IlepBrIit oneIT momydenus cepeOpsHOro 3epkana CIICNYCT NIPOBECTH B KOJIOOUKE, a He B npobup-
Ke.

Konby emxoctero 50—100 mu no YPOKa OYHINAIOT OT MCXaHMYECKUX 3aTpPS3HEHHUIA, TIPOMEIBAIOT
CPIIMKOM C MBUIbHO¥ BOXOH HUIH HATPEBAIOT B KOJIOE PacTBOp INENOYM, 3aT€M CIIOJACKHBAIOT
BOJIOH, IIPOMBIBAIOT XPOMOBON CMECBIO H HAKOHEIl HAYHCTO MPOMBIBAIOT JIHCTUIITHPOBAHHOM
BOJIOH.

B xonby wamuparor ma HETBEPTH 00beMa 2-NpOLEeHTHEIH PacTBOp HMTpata cepebpa, 3atem 1o-
DaBIIOT mocrenenHo PacTBOp aMMHuaxa (25-npoLEHTHEI aMMHaK cnenyer pazbasute B 8-10
pas) 10 Tex mop, moxa 00pasyroluiicss BHaYate 0canox He PacTBopuTea B ero usbrirke. K obpa-
3YIOIIEMYCSl pacTBOPY N0OaBIAFOT OCTOpOXKHO N0 cTeHke 0,5-1 M1 hopmanuna u [OMEIIAIOT
Kon0y B cTakaH ¢ ropsyeit (yumne kunsmeit) Bomoit. Bckope B xonbe oOpasyercst kpacuBoe
cepebpsHoe 3epKkao.

Kon6y moxuo narpesats Ge3 BomsHoi Ganu, HEIOCPEICTREHHO HA MATEHBEKOM TUTaMeHH, 06HO-
4 IUTaMsl BOKPYT KOJIOBI M He BCTPAXHBAS ee.

Ipu nemoncTpamu omeira BMecTo CepedpsIHOTo 3epkana HHOrIa obpasyercs

9CPHBIH 0CaLOK. YUMTENs B TAKOM CIIyuae 0BBIYHO COBEpIIEHHO OpaKyeT omeIT. Mesxay Tem npu
TakoM pesynbTarte ClelyeT pasbaCHUTE yYalHMCS, 9TO 3ECh TAKIKE [IPOHU30IIII0 BOCCTAHOBIIE-
HHE cepedpa TONBKO B BHJIE PHIXJIOrO YEPHOI0 OcajKa.

Oxucnenne ¢opmanasaernaa rufpoxcagom mean (II). B mpobupky mamusaior 2 mi S-
NPOLEHTHOro pacTBopa hopmansaeruna, 2 mi 10-npouenTHoro pactsopa THAPOKCH/IA HATPHS U
[IPH BCTPAXHBAHHH J00ABIAIOT IO KAILISIM 2-TIPOLEHTHBII pactBop cynbara menu (11) mo mo-
ABJICHHS Hemcuesaromed s3ecu. Cozepikiamoe NPOOHPKH HATPEBAIOT /0 HAYANA KHICHHA U
HAOJIOIAI0T H3MEHEHHE OKPACKH PCaKIMOHHOH CMECH a HMEHHO: roiybast OKpacKa MEeHsIeTCs Ha
XENTyIo (0cafiok), a 3aTteM Ha KpacHyio (0cafok). Dta peakuus, Kak u peakius cepebpstroro
3€pKala, SBIAETCA KaYECTBEHHOM peakuueif Ha anpjeruapl. CyMMapHOe ypaBHEHHE 3TOil peak-
LHH CIeIyIoNiee:

/U
20u504 + SNaOH 4 H-c¥  ——=
\
H
/O
= IS0 H—C;:/ +Cus0 4+ 3H,0

O—Na
Opnnako ¢ yuammumucs [e1eco00pasHo paccMaTpUBaTh STOT POLIECC MOITAITHO:
CuS04 + 2NaOH = Cu(OH); + Na;SOq4
rony0oi

6] 0
H——{+ 2Cu(CH) , —> H—'{/ + 2Cu0OH + H,0
H

KeNTLIN
gH ke

2CuOH — Cu;0 + H20

KDAaCHBII
Obpamiaror BHUMaHHe yuamuxes Ha T0, 9T0 peakuus NpoTeKaeT B MIENOYHOM Cpefe, OITOMY
obpasyercsl He MypaBEHHAS KHCIIOTA, 4 COJIb KAK MPONYKT HeHTpanuszanuu. MsMensiomascs nse-
TOBas FaMMa MPOJyKTOB ABJISETCS PE3YILTATOM MPEBPALICHUN COCIMHEHHH MeZIH, CBS3aHHBIX C
HU3MEHCHHEM CTENICHH €€ OKHUCIICHHU,
Hesundunupyromee neiicreue dopmansaernna. Jlesunduuupyomee neicrsue (bopmase-
TA/a O0BACHSETCS €r0 CBOXCTBOM CBEPTHIBATE GeIoK. K HECKOMbKIM MHJUTHIATPpaM (opMainHa
B IPoOHpKe n06aBItoT 1 M1 KyprHOro 6eka. Berok CBEPTLIBAETCS.
Ionumepuzanus n gemonmmepu3zanus anbaernaa. QopMatbIErH, Kak 5TO BIEPBbIE MOKA3A
A.M.ByTnepos, 1erko ymioTHseTcs.
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B mponaxe cymectByer TBepabli nmomamep dopmansiernia — napadopmansierun (CH2O)n
i napadopm. '

a) Ilapaopm moxceT GLITE JIETKO AEMOTHMEPH30BaH.

B cyxy:o npo6upKy MOMEIIaIT HECKOIBKO KPYIHHOK mapadopma u HarpesaroT. BemmecTBo pas-
naraetcsi, o6pasys ra3oo6pasHeli (GopmabIernn, KOTOPEIH YacTHIHO yieraer (3amax!), a ua-
CTHYHO HA XOJIOHBIX CTEHKaX MPOOHpPKH CHOBa oOpasyetcs nomumep. OmbIT 06bACHsET npume-
HeHue napadopma Juist Je3uHGEKIUT TOMEIeH i,

0) Iomamepusanuo hopMaibIeruia MOKHO HaGIIOIATE IIDH BBITIAPUBAHKH €0 pacTBopa. Bel-
IapUBAIOT OCTOPOXKHO Ha BOJIAHOM GaHe B (apdoporoii yamike 4—5 mi Gopmaia. Obpasyer-
sl TBEPAbIH OcTaToOK. OCTATOK HArpeBaroT Ha rojoM ore. IIpomexomut JICTIONUMEPHU3AIIAS 1
YICTYy4UBAHME TPOYKTA (BBITSDKHOM miKad). YO MBIINCE B 9TOM, IPEKPAIIAIOT HarpeBaHUe.
Bsaumopeiictene gopmansiernga ¢ ammmarom. Harpepas dopManbaerun ¢ ammmakoM,
A.M.ByTepoB momyunn ypoTpomnus, mipoko H3BECTHOE AHTHCENTHIECKOE cpencreo. B dapdo-
POBOH HallKe Ha BOMIHOW GaHe BBINAPMBAIOT CMECh PABHBIX 06HEMOB (POPMATHMHA M KOHICH-
TPHPOBAHHOI'O pacTBOpa aMmmaka. Ilo Mepe yneryumBaHus KHIKOCTH OCTAIOTCH OECIIBETHBLIE
KPUCTAJLIE! ypoTponuHa (rekcamerrnenterpamuta (CHa)sNg)N.

HaC ' CH,
/ N\
//CH2 CHZ\
CH3

3HAKOMCTBO Y4allliXCsl CO CTPYKTYPHOH (hOPMyJIOH YpOTpOIHHA MOXKET GBITH JHIIH JOBOIBHO
MOBEPXHOCTHBIM, TaK KaK KJIaCC aMHHOB erlle He u3yuancs. OnHaKko CTpyKTypHas GopMmyna Mo-
JKET OBITH MMM OCMBIC/IEHA HA OCHOBE 3HAHUSI BAJIEHTHOCTH 3JIEMEHTOB.

C CHHTE3UPOBAHHBIM WM TOTOBEIM YPOTPONMHOM MOJKHO BBIIOTHHTE CIEYIONIHE OIBITEL
Harpesator yporponus B dhapdopoBoii galike, OH ylIeTyuuBaeTcs He [LIABICE. PactBop ypotpo-
IMHA JacT MIEN0YHYIO peakiuio. IIpy jeficTBuy pacTBOpa INET0YH YPOTPOIIMH PA3iaraercs], Bhl-
AEIIOMHUICS aMMHaK MOXKHO OOHapyXuTh oObrumbiMu criocoGamu. Ilpu feifcTBum pacTBOpa
CEPHOH KHCIIOTHI HA PaCTBOP YPOTPOIMHA (HAarpeBaHWE) TAk)Ke NMPOUCXOMHT PAa3NoKeHHe ero,

BBIIETIAIOINMHACS (popManbaeruy MoXeT O5ITh 0GHAPYKEH 110 3aTiaxy.
Ilpaxrryeckat pabora 2a. «[IoHMKEHHE TOUKH 3aMeP3aHKsl BOIHBIX PACTBOPOB FIHIEPHHAY).

Llesb OMBITOB ¢ IIMIEPUHOM — O3HAKOMHTE YUaIMXCS ¢ TEMH CBOMCTBAMH, KOTOPEIE 0GYCIOB-
JMBAIOT [IPUMEHEHHE 3TOTO BELIECTBA B MOBCEAHEBHOM XM3HH, H IOKA3aTh, 4TO TIIHIEPHH SIBIIA-
€TCS MHOTOATOMHBIM CIIMPTOM (HMEET Kak OOIIMe ¢ OJHOATOMHBIMH CIIHPTAMH PEaKIMH, TAK U
OTNHMYHEIE OT HUX).

PacTeopumocTh rinnepuna B Boge. B jeMoHCTpanuonnyio npobupky (MiM HeGOIBIION 1H-
JIMH]IP) HATHBAIOT 5—7 MJI IMHIEPHHA U CBEPXY 10 CTEHKE MPUOGABISIOT TAKOM ke 06BEeM HO-
KpalleHHOH (Hanpumep, Gykcunom) Bozibl. IIpu BCTPSIXHBAHUM XKHUIKOCTH CTAHOBHTCS OJHOPOL-
HOH M OKpaIlIHBacTCsl PaBHOMEPHO.

IlonnkeHne TOUKH 3aMepP3aHUA BOAHBIX PACTBOPOB IIMLEPHHA. BoIHbIE pacTBOPHI IIHLie-
pHHa (M STUJIEHTJIMKOIS) IPUMEHSIOTCS B KAYECTBE HE3aMEP3arolIMX KUIKOCTEH TS OXJIaKIIe-
HHS MOTOPOB aBTOMAIIIHH H CAMOJIETOB.

a) IIpobupky ¢ moy4eHHBIM B IPEEIIYINEM OIBITE BOAHBIM PACTBOPOM TIIMIEPHHA TIOMEIAOT
B OXJIAINTENIBHYIO CMECE (JIEZ ¢ TIOBAPEHHOH COMBI0). OJHOBPEMEHHO B CMECH [OMEIAIOT MPO-
OupKy ¢ Bomoi. Uepes HECKOTBKO MHHYT yOEXIOAOTCA B TOM, YTO BOJA B MpoBHpKe 3aMep3ia,

PaCcTBOP XKe TTMHIEPHHA OCTANICH JKHIKHUM.
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6) YueHHKH MOTYT NPOBECTH MCCIIENOBAHME M OIPEIETHTD: IIPH KaKOM HPONEHTHOM COJIepika-
HUH IIANEPHHA B BOAE PACTBOP NEPECTACT 3aMeP3aTh HA YIIHLE B 3UMHEE BpeMs. s storo ro-
TOBST pACTBOPEI CIEYIOIMX KOHUEHTpauuh: 5%, 10%, 15%, 20% u 1.1, — BEICTABJIAIOT MX Ha
yauny B «MATKMH» SUMHHH I€Hb M 3aTeM B MOpO3HBIA. OTMEUaloT TEMIIEpaTypy BO3AyXa U
YCTAHABHBAIOT, HAYMHHAS C KaKOH KOHIEHTPAIMK PACTBOPHI MIIHIEPHHA NIpH NaHHOH TeMIepa-
Type He 3aMep3aroT.

I'urpockonmunocts rammepuna. CpoiicTBo IMANEPHHA [OIJIOMATh BJIATy H TeM caMbIM
YBIKHATH IIPEAMETBI HCIIONb3YETCS, HAIPUMED, ISl CMATYEHUS KOIKH.

Ha nuct QumeTpoBansHol GyMarn HaHOCAT HECKOIBKO Karein rivueprHa. Ha apyro#t mmer
HAHOCAT CTONBKO e Kanelb Boxbl. K koHIy ypoka y6exnarores, uto Gymara ¢ BOzIO¥ BEICOXJIA,
a Oymara ¢ rIMIepHHOM CTana ere GoJiee BIaKHON.

Tlopenne raunepuma. HeMoHCTpanysa 5Toro ombita BaxcHa TEM, H9TO I[O3BOJISET YCTPAHHUTHL
BCTpedaromeecs HHOTa y yqallluXcs HeBepHOE MpEACTaBIeHHe, GYNTO C YBENHUYSHHEM qucia
aTOMOB YIJIepo/ia B MOJICKY/IE OPraHHYeCKOro BEMIECTBA HENPEMEHHO BO3PACTAET CBETHMOCTD
IJIaMECHA. JTO 3aKMIOYEHHE Y HUX IOSBILETCS B3 COTIOCTABIICHHS TOPCHMsI METaHa M STHJIEHA.
I'manepun conepxut Tpu aroma yriepozna B MOJIEKyJIe U TeM HE MEHEE I'OPUT IOYTH GeciBer-
HBIM IUIAMCHEM, TaK Kak OH 6Orat KHCIOPOJOM U B IPOLEHTHOM OTHOIICHHH COJZIEPXKHUT yTIIEpO-
Jla MEHBIIIE, YeM STHIIEH.

B neboubmoil npo6upke wimu B THreNbKke HArpeBaroT [0 KUIEHUS 1 MJI IIHIEpHHA | TIOMKUTaioT
BbIZIEJIAIOIIHECs apel. OHH TOpAT n0YTH GEecHBETHEIM rIaMeHeM. MoskeT OKa3aThbCs, YTO TIIH-
LICPHH Cpa3y HE 3aTOpacTCs M3-3a MPHCYTCTBHS B HEM BOJEI; B TAKOM CIIy4Yae OH JOJKEH GbITh
IPEBAPHTEIILHO 00€3BOIKEH HHTEHCHBHBIM HAIPEBAHHEM.

Peakunsi romuepuna ¢ narpmem. Omsir ACMOHCTPHUpPYET OOIMHOCTL CBOMCTB TNIMIEpPHHA CO
COHUPTaMH.

B mpo6upky ¢ 1—2 M rimmnepuna 6pocaroT oumImeHH b KyCOYEK HaTPUsl BEIHYMHOH ¢ ropo-
umiHy. IIpoGupky cmerka momorpepaior. Peakims uner BHAuase MEJUIEHHO, 3aTeM Bce Ooee
9HEPTHYHO. '
[omxuraior Bemensomyiics Bogopon. OBBYHO TIOf KOHEL IIPOUCXOAUT OOYTIIMBAHHUE TIIHIIC-
pHHA.

Peaxuus ¢ rugpoxcugom meau. C yBeInueHHEM YHCIA TU/IPOKCHIIBHBIX IPYNIL B MOJIEKYIIE
BELIECTBA BO3PAcTaeT MOABHIKHOCTH aTOMOB BOJOPO/A, T.€. YBEIMYHBAIOTCS KUCIOTHEIE CBOM-
crBa. [TosTomy aToMBI BOZOPOZA MOTYT 3aMeInaThes He TOMBKO Ha AKTHBHBIE LIEJIOYHBIE METAI-
nbl. Tak, HarpuMep, MHOTOATOMHBIE CITHPTHI B3AHMOJCHCTBYIOT C TMIPOKCHIOM Melu (ypaBHe-
HHUE IPUBEICHO B YIIPOILIEHHOM BHJIE):

B nemoncTpanuonHo# npobupke (IHIMHAPE, XUMUYECKOM CTaKaHe) MOJNTYYaroT I'MAPOKCHJL Me-
nu, 100aBIsist K 4-5 MJI PACTBOPA MEIHOTO KyIIOpOCa PACTBOP IIETOYH [0 TIOTHOTO OCaXKJIEeHUS
THApOKCHAA. [INis ycrexa oneita meIoub JO/DKHA ObITh HENPEMEHHO B H30BITKE, TO3TOMY, CTaBs
OTIBIT, YHMTENb NO/DKEH COOTHECTH KOHLEHTPALMH MMEIOIHXCA pacTBopoB. Ocamok B3GanTh-
BAlOT H MOJIOBHHY €TO MEPEHOCAT B APYTyro npobHupKy. K omnol nmopuun no6asisioT riumnepus,
1OKa IpH B30ANTHIBAHMM OCaJlOK THAPOKCH/A He McuesHeT u Fie oGpasyercst TeMHO-CHHmI pac-
T80p. CpaBHHBAIOT OKPACKy PACTBOPA C OKPACKOIT Ocaka THAPOKCHAA B JIPyroit poGHpKe.
Peaxiiis ¢ ruIpoKCHIOM MEIH CUMTAETCS KauecTBEHHOM peakiueli Ha MEOroaTOMHEIE CIIMPTEL.

Ipakruyeckas pabora 3. «OTKPEITHE CEPBI B BYIKAHU3HPOBAHHOM Kaydykey.

[Tpu crmbHOM HArpeBaHHY BYIKAHH3HPOBAHHOIO KAYUyKa Cepa BELENAETCS U3 HETO B BHJIE Co-
POBOJIOPOZA ¥ MOYXKET BBITH OGHAPYKEHA COMSIMH CBUHIA:
Pb(NO3); + HaS — PbS + 2HNO;,
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B xonbouxe unu mpobupke HArpeBaloT HECKOIBKO KYCOYKOB pe3uHbl. B mpoayKkTeI Tepmuuecko-
IO Pas/OKEHHSA Pe3HHEI MOIKHO TIPOMYCTHTD TAIOKe B pacTBOp conu cuHna. O6pasyercs uep-
HEIA ocaziok cybpuma PbS.

HesynkanusupoBaunslil kayuyk (eciu oH He 3arpsA3HeH) B [ION0OHBIX YCIOBUSIX He 06pasyer
ocajka cymb(QuIa CBUHIA. B BBIIEMIOMHECs aphl BHOCAT GyMarKky, CMOYEHHYK) PACTBOPOM
HHUTpaTa WK alleTaTa CBUHIA. Bymarkka uepueeT BeeicTBrEe 06pa3oBaHus cynb(duma crRuHILA.

Ipaxruyeckas pabota 3a. «OTKpbITHE raoTeHOR B OPraHUYECKUX BEIIECTBAX).

OTKpbITHE Ta/IOreHOB B OPraHHYeCKHX BemecTsax U3 IPEABIAYINUX OMBITOR CIIENYET, YTO
HHTPAT cepeOpa He MOXKET HETIOCPEICTBEHHO IPUMEHSATHCS UL OTKPBITHSA TaIOFEHOB B OpraHu-
HECKUX BeecTBax. Jljis oToH e 31ech CyMEeCTBYIOT CIeAYIOLIHE ClIOCOBET:

1. OpranuyecKoe BeIIECTBO PACTBOPSIOT B CIIHPTE ¥ Ha CIHPT AHCTBYIOT HaTpreM. O6pasyro-
IHHCS NPH Peaki|u CIMPTa ¢ HATPHEM BOZOPO/ BHITECHSIET FayloTeH H3 OpraHv4ecKOTo Bele-
CTBa IIOZOOHO TOMY, Kak rajloreH 3aMelaeT BOAOPOS B MOJIEKYJIE YIJIEBOIOPO/Ia.

Ha npivepe xnopodopma 31 peaxuuu MOKHO PECTABHTE B CIIEYIOIIeM

BHJIE:

C>HsOH + Na — C3HsONa + H; CHCI; + 6H — CHy + 3HCI

OGpasyromuiics XJIOPUCTEIH BOXOPOL yike HETPYIHO OTKPEITB C MOMOIIBIO HUTpaTa cepebpa.

B npobupky nanusaror 3-4 Mt 3THII0BOTO CriMpTa, NpubGaBimoT 0.5 M xnopodopma u Gpocaror
2—3 ManeHbKUX KyCOUKa CBEKEOUHIIEHHOTO HATPHS.

bonbmast yacts BOAOPO/IA MPH STOM BELIENSETCS B BHIE Ia3a, ero MOXKHO TIODKEdb OCe TOrO,
Kak u3 npobupku OyzeT BriTecHeH Bosayx. Korna Beck HaTpwii IIpOpearupyer, pacTBOP MOIKHC-
JISIOT a30THOH KMCNIOTOM 1 npubaBIisiioT pacTBOp HUTpata cepeGpa. Cpasy obpasyercs Xapak-
TEPHBIA 0canok Xnopuia cepebpa.

2. Eciu B BelecTBe COAEPIKUTCS TAIONEH, TO MOYKHO TOTYYHTE €r0 COSTHHEHHE C MeJBr0; 00pa-
3YIOIIasCs COMb JIETY4a M OKpalllMBAET IIaMs B XapaKTepHbIH 3eeHsi user (nmpoba Befnpmr-
TeftHa). MeHyIo IPOBONOKY CKpYyUHBAIOT Ha KOHIE B CIIMPATH U MPOKATHBAIOT [0 BO3MONKHO-
CTH B OCCIIBETHOM ILIAMEHHM JIO TEX TIOP, [10Ka IIIaMsl OT CIIUPATH He GyzneT oKpammBarecs. I[To-
CJI€ 5TOT0 CIHpPAllb BHOCAT B HCIBITYEMOE BEIIECTBO, HAIPHMED B XIOPO(QOPM, 1 3aTeM CHOBA
oMemaroT B miams. [losBisiomeecs 3eNeH0e OKpaIIHBaHKE CBUIETENLCTRBYET O HATHIHH TAT0-
HIHBIX COJIeH ME/IH M, CIICJ0BATEIBHO, O HAIMYHM TOTO HIIH HHOTO IajIOreHa B HCIIBITYEMOM Be-
LeCTBE

Ipaktuaeckas pabora 4. «CBoicTBa HEKOTOPBIX KHCIOT: MOJIOYHOM, CaJIMIIMIIOBOMH, IIaBese-
BOH»

[Ipaxtrueckas pabora 5. «OBHapyKeHHE YTIEBOIOB BO (BPYKTAX.

Jlabopatopubiit omeiT 2 M3s/aedenne KayuyKa 03 MJIEYHOr0 COKA PACTEHHi.

Kayuyk comepxurcs B cOKe psfa paCTeHHH W CPaBHHTENHHO JIETKO MOYKET OBITH H3BICUEH U3
HEX. OZIHEM H3 Kay4qyKOHOCOB SIBIICTCS 3HAKOMOE HaM KOMHATHOe pactenne (ukyc. [TousrHo,
9TO MJisl IOy IeHHs KayHdyka B IPOMBIILICHHBIX LEMAX MOJ0OHEIE Kay4yKOHOCH! HEIIPUTOIHEL
A u3Bedenns Kayuyka u3 QEKyca CpesaroT OJIMH-IBA JMCTA U COGMPAIOT B IPOGHPKY BbIe-
JSIOMIMACS U3 YePENIKoB MiIedHblH cok. K coOpaHHbM KarisaM coka MpHIHBAIOT HEMHOTO BOJIBI
1 BHOCST 0,5 I XJI0pHAa KaubUus WK cyabdhara ammorus. CMech BCTPAXUBAIOT. 3aTeM [0 Kall-
J1SM JI00aBIISIOT CIUPT, [0KA KAyuyK HE HaUHET BEIAEIATHCS Ha IOBEPXHOCTH PACTBOPA.
1. TlepeHoCsT XJIONbS Kayuyka CTEKISHHOI NMAJOUYKOH B MpoBHpKy ¢ 2—3 M PacTBOpHTEIA
(6enzona, Gensuna, xmopodopma).
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K wactu pactBopa npmmsaor 6poMHy0 BOIY HJIH pacTBOp NepMaHraHaTta Kamms. McuesHose-
HHE OKPACKH yKas3hIBACT HA HENPE/IENbHEIH XapakTep Kaydyka.

Hpyryio 4acTe pacTBOpa 0CTOPOXKHO BBIMApUBAIOT Ha 4acoBoM crekine. Ilocae ynanenns pac-
TBOPHUTEILA 00HAPYKMBAETCS IMACTHYHAS TIJIEHKA Kaydyka.

2. XJionps KaydyKa, H3BICYCHHBIE W3 pacTBopa CTeKIIHHOH NalOYKOH, PacTATUBAIOT TIPH I0-
MOIIH MHHLETOB. OOpPasyiOTCs TOHKHUE JIMHHbIE HUTH KaydyKa.

JlaGopatopuslit onsIT 3 ONBITHI ¢ PE3HHOBIM KJI€eM.

PesnnoBELi Kiell mpejcTaBnser coboii pacTBop kay4yyka B Gemsuue. [Tostomy ¢ HEM MOXKHO
IIPOBECTH psiJf OIBITOB, XapPaKTEPHBIX IS KAyuyKa.

1) Kamumo 6poma pacreopsitor B 1 M Gensuna wim 6enzona u NpUOABILTOT | MII PE3UHOBOTO
Kied. MicyesHoBeHME OKPaCKH yKashIBACT HA HEIpeeTbHbII XapakTep xayuyka. BerpsxuBaror
0,5 M1 K11€s1 ¢ pacTBOPOM IlepMaHTAHATA KaIWsl, HABITOAIOT AHATOTHTHEL pEe3yJIbTar.

2)HemHOTr0o pe3WHOBOTO Kies HAlMBAiOT HA CTEKJISIHHYIO IIJIACTHHKY, BBINAPHBAIOT PaCTBOPH-
TEJIb Ha BOISHON GaHe, OCTaeTcst TOHKAS [UIeHKA Kayuyka. CHUMAIOT Kay4dyK CO CTEKIa ¥ HCIIEI-
TBIBAIOT €TO 3IACTHIHOCTE, pasMArdCHHe IPH HATPEBAHHH (CPABHUBAIOT OTCYTCTBHE 3TOTO
CBOHCTBA Yy PE3HHEI), PACTBOPUMOCTh B OPrAHHYECKHX PAacTBOPHTEJIAX H HEPACTBOPHMOCTEL B
BOJIE.

HA®TAJIMH
q VI3 apomMaTHiecKuX coeIMHEHNH, TPeICTaBISIOMMX co60i
KOHOCHCHPOBaHHBIC GGHSOHLHEIC Aapa, ydauaxcs MOMKHO
O3HAKOMHTE ¢ HadTammuHoM. I1pu aTom u3 dusnyeckux
CBOHCTB OTMEYaeTCsA NPEIK/Ie BCETO €ro BO3TOHKA KaK MOjI-
TBEPMCICHHE MOJICKY/ISIPHOTO CTPOSHHS OPraHHYECKHX Be-
LI[ECTB.
Bosronka Hadrannna. O3HaKOMIICHHE ¢ BO3TOHKOMH
HahTanMHa KaK C OJHUM U3 BOSMOXCHEIX CIIOCOBOB OIHCTKH
TBEPABIX BEIIECTB OT NpuMecel oueHs BaXkHo. EciH B kave-
CTBE MCXO/IHOTO BELIECTBA B3ATh HEOUHIIEHHEINA HadTaIHH,
TO OZIHOBPEMEHHO MOYKHO HAOIIOAATE U BO3TOHKY H OYHCT-

Ky.
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B Gomprmolt mumapryeckuii cTakaH, yCTAHOBICHHEIH B IITATHBRE HA acOeCTUPOBAHHOM CETKE,
HACEINIAIOT HA(TA/KH, Ty[a JKe TOMEIAIOT HECKOILKO IPEBECHBIX BETOUEK. Csepxy cTakas mo-
KPBIBAIOT KPYTJIONOHHOM K060, HANOTHEHHOU XOJI0AHOH Boo# (puc. 17). Konby nognepxu-
BAIOT JIanKo# mratuea. [Ipn Harpesanuy MpOMCXOIUT BO3TOHKA HA(TATHHA, [TAPHI €0 KOR/ICH-
CHPYIOTCA Ha BETKAaX M XOJIOAHOM JHE KONOBI B BUlle KPAaCHBEIX Gl1ecTok. JIerko 3aMeTHTS, 4To
CKOH/ICHCHPOBABIIHICS HADTAIMH YHMIIIE HCXOIHOTO POJIYKTA.
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