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1 BBEJAEHUE

BaxHyio dacTh TeOpeTHYecKOH u TNPO(EecCHOHANTBHOM NPAKTUYECKOH IMOATOTOBKH
00y4aroIIMXCsl COCTABIISIIOT MPAKTUYECKUE U TaOOPATOPHBIE 3aHATHS.

CoctaB u cojepXaHHWE TPAKTUUYECKUX U JAOOPATOPHBIX 3aHATHH HAINpaBleHBl Ha
peanuzanuio denepanbHOro rocyaapCTBEHHOTO 00pPa30BaTENILHOIO CTaHJapTa CPEIHEro 00IIEro
00pa30BaHMs C YUETOM [10Iy4aeMON CIEINATIbHOCTH.

Benymielt nuaakTudeckoil 1ENb0 MPAKTUYECKUX 3aHITUH sBIsSeTcs (POpMHUpPOBAHUE
npoeCCHOHATIBHBIX MPAKTUYECKUX yMEHUI (YMEHHH BBINOJHATH OINpeNeeHHbIe NEHCTBHA,
orepaiuu, HeoOXoUMbIE B TIOCIEAYIOIIEM B MPO(ecCHOHAIBHON J1eATEIbHOCTH) WIH YUeOHBIX
IIPAKTUYECKUX YMEHUN XUMHUH), HEOOXOAUMBIX B IOCIEAYIOLIEH Y4eOHOM 1eATENbHOCTH.

Benymieit nunakTudeckoi 1enblo Ja0OPaTOPHBIX 3aHATUN SIBISIETCS HKCIEPUMEHTAIbHOE
NOATBEP)KJIEHUE M  IIPOBEPKA  CYIIECTBEHHBIX TEOPETHUECKUX IOJOXKEHUM (3aKOHOB,
3aBUCUMOCTEH ).

B cootBerctBHM ¢ pabouell mporpaMmol  y4eOHOW  AMCHUIUTUHBI  «XHUMUS»
MPElyCMOTPEHO MPOBEACHHE MPAKTUUECKUX U JIAOOPATOPHBIX 3aHATHUH.

BreimonHeHne mnpakTHYeCKHX U J1a0OpaTOpHBIX paboT oOecrednBaeT JOCTHKEHHE
00y4arOIIMMUCS CIIEYIOIINX Pe3yabTATOB:

[TP61 OVIIL.07. chopMUPOBaHHOCTh TPEIACTABICHUN: O XHMHUYECKOH COCTaBJISIONICH
€CTECTBEHHOHAy4YHOW KapTUHbBl MHpA, POJAM XUMHM B TIO3HAHWU SBICHHM NpPUPOABI, B
(GOpMHpPOBAaHUN MBIIIJICHAST M KYJIbTYpPHl JIMYHOCTH, €€ (YHKIMOHAIHHOH TI'PaMOTHOCTH,
HEOOXOUMOM AJI peUICHHs MPAKTUYECKUX 3a7a4 M SKOJIOTHYeCKH 000CHOBAHHOTO OTHOILIEHUS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHON Cpene;

[1P62 OVII.07. BrnageHue CHUCTEMOW XUMHUYECKHUX 3HAHUI, KOTOpas BKIIOYAET:
OCHOBOIIOJIAralolue MOHITHUS (XUMUUECKUM 3JIEMEHT, aToOM, 3JEKTpPOHHas 000JI0uKa aToMma, S-,
p-, d-3J1eKTpOHHBIE OpPOUTAIM ATOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTbD, 3JIEKTPOOTPHUIIATEIILHOCTD,
CTENEeHb OKHCIIEHUS, XHMMHYECKas CBsI3b, MOJIb, MOJIIpHAsh Macca, MOJSpHBIA 00BeEM,
YIJIEPOJHBIN CKeNeT, QYHKIHMOHAIbHAS TPYNIa, PaJuKall, H30MepHs, U30MEPbl, TOMOJIOTHYECKUN
psa, TOMOJIOTH, YIJIEBOAOPOJBI, KHCIOPOJA- U a30TCOJAEpIKAIIME COENMHEHHUS, OMOJOTHYECKH
aKTUBHbIE BelleCTBa (YIJIEBOMBI, KHUPBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEIUHEHUS, KPUCTAJUIMUECKasl pelIeTKa, TUIbl XUMHUYECKUX peaKIuil
(OKHCIIUTENIbHO-BOCCTAHOBUTEINBbHBIE, 9K30- U 3HIOTEPMUYECKHE, PEAKIIMH MOHHOTO OOMeEHa),
pacTBOp, AJIEKTPOJIUTHI, HEDJIEKTPOIUTHI, AJIEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKHUCIHUTENb,
BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW PEAKIINH, XUMHUECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI
(Teopuss XMMHHYECKOIO CTpO€HHs opraHnuyeckux BemectB A.M. byrnepoBa, Teopus
JJIEKTPOJIUTUYECKON  aucconuanuu, nepuonnyeckuii 3akoH .M. Menneneesa, 3akoH
COXpaHEHMsI MAacChl), 3aKOHOMEPHOCTH, CHMBOJMYECKUH S3BIK XHUMHH, (HAKTOIOTHUECKUE
CBEJIGHUS O CBOWCTBaX, COCTaBe, MOJTYYEHUH U O€30MIaCHOM HCIOJIb30BAHUU BaXKHEUIINX
HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB B OBITY U MPAKTUUYECKON JESTEIbHOCTH YEIIOBEKa;

[TP63 OVII.07. chopMUpOBaHHOCTH YMEHHH BBIBIATH XapaKTepPHbIE NPU3HAKU U
B3aMMOCBS3b M3YYEHHBIX IOHSATHH, MPUMEHATH COOTBETCTBYIOLIWE TOHATUS NPU ONHUCAHUU
CTPOEHMS U CBOWCTB HEOPTAaHUYECKUX M OPraHUYECKHUX BEIIECTB M UX MPEBPAIICHUI; BBISBIISTH
B3aMMOCBSA3b  XMMHYECKMX 3HaHMM C TOHATUSAMHM UM  NOPEJICTaBICHUSIMH  JPYTUX
€CTECTBEHHOHAYUYHBIX IIPEIMETOB;

[1P64 OVII.07. chopMHUpOBAaHHOCT, YMEHHHM HCIIOIH30BATh HAWUMEHOBAHMS XHMHUUYECKHUX
COEIMHEHUI MEXYHapOJIHOIO COI03a TEOPETHUECKON M NPUKIATHONW XMMHMHM U TPUBUAJIBHBIE
Ha3BaHMs BAXKHEWIIMX BELIECTB (ITUJIEH, alleTWIEeH, TIHLUEpPUH, (eHon, QopMalbaeru,
YKCyCHasl KHCJIOTa, TIJIMLWH, YrapHbIM Tra3, YIVIEKUCIBIM Tra3, aMMMaK, TralleHas HW3BECTb,
HeraieHasi U3BeCThb, MUThEBas COJa M JPYIHX), COCTaBIATH (OPMYJIbI HEOPraHUYECKHX U
OpPraHMYECKHUX BEIIECTB, YPAaBHEHUS XMMHUYECKHX pPEaKUUH, OOBSICHATH UX CMBICH;
MOATBEPKJIATh  XapaKTEPHbIE  XUMHUYECKHE  CBOWCTBA  BEHIECTB  COOTBETCTBYIOLIMMU
HKCIEPUMEHTAMU U 3aIIUCSIMHU YPaBHEHUM XUMUYECKUX PEAKIIUA;



[TP65 OVIL.07. chopMupOBaHHOCTH YMEHHMI  YCTaHABIWBATh  MPHHAJJICKHOCTH
W3YYEHHBIX HEOPraHWYECKUX W OPraHMYECKUX BEIIECTB K ONPEIECICHHBIM KjaccaM M Ipynnam
COCOMHEHUM, XapaKTepU30BaTh HX COCTAB M BAXKHEWILIHE CBOWCTBA; OMNPEACISATH BUJbI
XUMHYECKHX  CBsi3ed  (KOBaJeHTHas, MOHHAas, MeETaJUIMyecKasi, BOJOPOJHAs), THUIIbI
KPUCTATMYECKHUX PEHIETOK BEIIECTB; KIaCCH(PUIIMPOBATH XUMUICCKUE PEaKIIUN

[TP66 OVII.07. BnameHWe OCHOBHBIMH METOJAMH HAYYHOTO TIO3HAHUS BEIIECTB U
XUMHUYECKHX SBICHUN (HAOII0ICHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE);

[TP67 OVIL.07. chopMHUPOBAaHHOCTb YMEHHUW MPOBOJUTH pACYEThl IO XHUMHYECKUM
dbopMylaM U ypaBHEHUSM XHMHUYECKHUX PEaKIHMid C HCIOJIb30BaHHWEM (U3HUECKUX BEIUYUH,
XapaKTepU3YIOIINX BEIIeCTBA C KOJMWYECTBEHHOW CTOPOHBI: Macchl, oO0beMa (HOpMajbHbIC
YCIJIOBHSI) Ta30B, KOJUYECTBA BELIECTBA; MCIIONb30BATh CHUCTEMHbIE XMMHUYECKHUE 3HAHMS IS
MPUHATUS PELICHUN B KOHKPETHBIX >KM3HEHHBIX CUTYalUsIX, CBS3AHHBIX C BEIIECTBAMHM U HX
MIPUMEHEHHUEM;

ITP68 OVII.07.chopMUpOBaHHOCT, YMEHUM IUTAHUPOBATh M BBITOIHATH XUMHUYECKHMA
AKCIIEPUMEHT (TIPEBpAILIEHUS] OPTaHUYECKUX BEUISCTB MPHU HAarpeBaHUU, MOJYyYECHUE ITHICHA U
M3y4YEHUE €r0 CBOWCTB, KAUECTBEHHbIC PEAKIUU HA albJAETU]Ibl, KpaxMal, YKCYCHYIO KHUCIOTY;
JieHaTypaiusi 0€JIKOB MPU HArpeBaHUU, IBETHBIC PEAKIIMK OCJIKOB; MTPOBOJIUTH PEAKIIMH HOHHOTO
oOMeHa, orpeeNsaTh Cpeay BOJHBIX PACTBOPOB, KAUECTBEHHBIEC PEaKINH Ha Ccynbdat-, kKapOoHaT-
U XJOpUI-aHUOHBI, HA KAaTHOH aMMOHMS; pelIaTh 3KCIEPUMEHTAJbHBIC 3aJa4d IO TeMaM
"Mertamuipl" u "Hemeramnasl") B COOTBETCTBHM C MpaBWIAMH TEXHUKHA O€30MacHOCTH IIPH
oOpalieHun C BeIIeCTBaMH M J1aOOpaTOPHBIM OOOpPYAOBAaHHEM; TMPEICTABIATH PE3YJIbTAThI
XUMHYECKOTO HJKCrIepuMeHTa B (opMe 3amucu YpaBHEHUU COOTBETCTBYIOLIUX PEAKIUM U
(GbopMyIUpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

[TP69 OVII.07. chopMUPOBAHHOCTH YMEHHS aHAJIU3UPOBATh XUMHUYECKYI0 HHPOPMAIIHIO,
MOJTy4aeMyI0 W3 Pa3HBIX HMCTOYHUKOB (CpPEICTB MaccoBOW wH(poOpManuu, ceTh VHTEepHET U
Apyrue);

[TP610_OVIIL.07. chopmMupoBaHHOCTH yMEHUW COOJIOAATh TPaBWIA AKOJOTUYECKU
1[€IeCO00Pa3HOr0 MOBEACHUS B OBITY U TPYAOBOI JEATENBHOCTH B IENISAX COXPAHEHHUS CBOETO
37I0pOBbSl U OKPYKAIOIIEW NPUPOJHOM CPEIbl; YUYUTHIBATH OMACHOCTh BO3JCHCTBUS HA JKUBBIE
OpraHU3Mbl ONPEJIECICHHBIX BEUIECTB, MOHUMAsl CMBICI IOKA3aTeNsl MPEAeIbHOM JOMYCTUMOMN
KOHIICHTpAIlUH;

[TP611 OVILO7. nmnst oOyyaromMxcsi ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3]I0POBbS:
c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSTH 3HAHUS 00 OCHOBHBIX JOCTYIMHBIX METOJAX MO3HAHUS
BEILECTB U XUMUYECKUX SIBJICHUU.

MP1. camocTrosiTenbHO (OPMYITHUPOBATH U aKTyaTU3UPOBATH MPOOIIeMy, paccCMaTpUBaTh €€
BCECTOPOHHE;

MP2. ycraHaBnuBaTh CYIIECTBEHHBIM NpPHU3HAK WM OCHOBAHUSA JUIl CpPaBHEHUS,
KJIacCU(UKAIUU U 0000IIEeHNUS;

MP3. onpenensaTs 1enu AeTeIbHOCTH, 33aBaTh NapaMeTPbl U KPUTEPUHU X JOCTHKECHMUS;

MP4. BBISBIATH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B PaCCMATPUBAEMBIX SIBJIICHUSIX;

MP7. Bmamerp HaBBIKAMH Y4Y€OHO-HCCIEIOBATEILCKOM W TPOCKTHOW JCSATEIHHOCTH,
HABBIKAMU pa3pelieHus mpooiem;

MPS8. cnocoOHOCTP MW TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB peIICHUS
MPaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3IUYHbIX METOJIOB MTO3HAHMUS;

MP9. oBnageHue BUIAMHM JI€ATEIBHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIIPETAINU, TIPEOOPa30BaHNI0 U MPUMEHEHHUIO B PA3IMUYHBIX yYEOHBIX CHUTYalUsSX, B TOM
YUCJIE MPU CO3/IaHUN YI€OHBIX U COIMATIBHBIX MTPOCKTOB;

MP10. ¢popmupoBaHrue HaydHOTO THUIIA MBIIUICHUS, BIAJCHUEe HAYYHOH TEPMUHOIOTHEH,
KJIFOUE€BBIMU TTOHATUSMH U METOJIAMU;

MP12. BBISBISATH NPUYUHHO-CIIEICTBEHHBIE CBS3M U aKTYaJIU3UPOBAThH 33]a4y, BbIIBUTATh
TUIIOTE3y €€ PELICHMs, HaXOAUThb apryMEHThl JI1 JI0KA3aTEIbCTBA CBOUX YTBEPKICHUU,
3a/1aBaTh apaMeTPhbl U KPUTEPUH PELICHUS;



MP13. ananu3upoBaTh IMOJTYYEHHBIE B XOJ€ PEILICHUS 3aJa4yd Pe3yJbTaTbl, KPUTUUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBHSX;

MP16. ocymiecTBISATh IeICHANPABICHHBIN TTOUCK MTEPEHOCa CPECTB U CIIOCOO0B ACHCTBHS
B IIPO(heCcCHOHANIBHYIO CpEy;

MP21. BnameTe HaBBIKAMH MOJTYYCHHS HH(DOPMAMM W3 HCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEJIBHO ~ OCYIECTBJIATh IIOMCK, QHAIM3, CHUCTEMAaTU3alMl0 W HHTEPIPETALUIO
uH(pOpMAIIUU PA3IMIHBIX BHIOB U OPM MPEIACTABICHUS;

MP22. co3naBath TEKCThI B pa3lUYHbIX (opMaTax ¢ y4ETOM HazHAYeHHs MHPOpPMAIUHU U
IEJICBOM ayTUTOPUH, BRIOMpAst ONTUMATIBHYIO0 (POpMY IIPECTABICHUS U BU3YAITH3AIUH;

MP24. ucnonb3oBaTh cpeicTBa MHPOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pEIICHUN KOTHUTHUBHBIX, KOMMYHHKATUBHBIX M OpPraHU3alMOHHBIX 33Ja4 C COOJIIOJICHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
TUYECKUX HOPM, HOPM WH(POPMALIMOHHOH 0€3011acHOCTH;

MP26. ocyiiecTBIITh KOMMYHHKAIIUKA BO BCeX chepax KU3HU;

MP28. BraneTs pa3IuyHBIMH CIIOCOOAMU OOIIEHUS U B3aUMOJICUCTBUS;

MP30. pa3BepHyTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

MP33. npuHUMaTh LENU COBMECTHOM J1€ATEIbHOCTH, OPraHU30BbIBaTh U KOOPIUHUPOBATH
JEHCTBUS MO €€ JOCTH)KEHUIO: COCTaBIATh IUIaH JAEUCTBUMN, paclpeiesiiTh pojid C Y4ETOM
MHEHUH Y4aCTHUKOB 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOThI

MP38. caMOCTOATENbHO OCYLIECTBJIATH I[I03HABATEIbHYIO JEATEIbHOCTb, BbISABIAThH
po0JIeMbl, CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE 3a/1a4 B 00pa30BaTEIbHON EATEIbHOCTU
Y KU3HEHHBIX CUTYaIIUsIX;

MP39. caMOCTOATEIBHO COCTaBISATH IJIAH pPEUICHHs] MPOOJIEMbl C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEANIOYTECHHIA;

MP45. naBaTh OLEHKY HOBBIM CHUTYalUsM, BHOCUTb KOPPEKTHUBBI B JAESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

MP46. BnageTh HaBBIKAMU TMO3HABATENBbHON pedIeKCHU KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIMTENIBHBIX IPOLECCOB, X PE3YIbTATOB U OCHOBAHUN;

JIP2. oco3HaHWE CBOMX KOHCTUTYIIHMOHHBIX MpaB U OOS3aHHOCTEW, yBa)KEHHE 3aKOHA U
IIPABOIOPSAJIKA;

JIP3. mpuHsSITHE TPaIUIIMOHHBIX HAIMOHAIBHBIX, OOIIEYETIOBEYECKIMX T'YMAaHUCTUUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

JIPS. TOTOBHOCTHP BECTH COBMECTHYIO [I€ATE€IIBHOCTh B MHTEPECAX TPAKIAHCKOTO
o011ecTBa, y4acTBOBAaTh B CaMOYIPAaBICHUH B 0011€00pa30BaTeIbHON OpraHU3allud U JIETCKO-
FOHOILIECKUX OpraHu3alusX;

JIP9. 1LIeHHOCTHOE OTHOIIEHHWE K TOCYIapCTBEHHbIM CHUMBOJIAM, HCTOPHUYECKOMY H
MPUPOJHOMY HACIEAMI0, MaMATHHUKAM, TpaauuusM HapoaoB Poccum, noctmxenusim Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPYIE;

JIP12. copMupoBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEACHHUS,

JIP13. cnocoOHOCTh OLEHUBaTh CHUTYallMl0 M MPUHUMATh OCO3HAHHBIE pELIEHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

JIP20. cdopMupoBaHHOCTH 3I0POBOTO M 0O€30mMacHOr0 o0pa3a XWU3HH, OTBETCTBEHHOTO
OTHOILIEHHUS K CBOEMY 3/10pPOBBIO;

JIP22. akTUBHOE HEMpPHITHE BpPEAHBIX IMPUBbIUEK W HUHBIX (OpM NPUYUHEHHUS Bpena
(bu3nUIecKOMY U IICUXUYECKOMY 3/I0POBBIO;

JIP23. rOTOBHOCTH K TPYyly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10JII00ue;

JIP24. TOTOBHOCTh K AaKTHUBHOW JAESATENBHOCTH TEXHOJOTUYECKOM M  COLUAIbHOU
HAIpPaBJIEHHOCTH, CMOCOOHOCTh WHULMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIHHO BBIIOJIHATH
TaKyl0 JIeITeIbHOCTb;



JIP25. wuHTepec K pa3lu4YHbBIM cdepaMm MpohecCHOHATBHONW eATeNIbHOCTH, yMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOP Oyaymied mnpodeccu W pearn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC 1JIaHBI;

JIP26. TOTOBHOCTh U CHOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUU
BCEH JKU3HHU;

JIP27. chopMupoBaHHOCTh KOJOTUYECKOW KYJIbTYphI, TOHUMAHHUE BIIUSHHS COLMAIBLHO-
HPKOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHME IPUPOJHONM M COLMAIBHOW CpEelbl, OCO3HAaHUE
[J100aMbHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

JIP28. muiaHupoBaHHWE M OCYIIECTBJICHHE ACHCTBUU B OKpYXKaIOIIEW Cpelie Ha OCHOBE
3HAHUS LeJIe YCTOMYMBOIO Pa3BUTHUS YETIOBEUECTBA;

JIP29. akTMBHOE HEMPUITHE NCUCTBUH, MPUHOCAIIUX BPE OKPYXKAIOIICH cpefie;

JIP32. copmMupoBaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKM M OOLIECTBEHHOW IIPaKTUKH, OCHOBAaHHOIO HAa JHaJore KYyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MHUPE;

JIP34. oco3HaHME LIEHHOCTM HAy4yHOW JESTENIbHOCTH, TI'OTOBHOCTb OCYILECTBIIAThH
MPOEKTHYIO M HUCCIIEI0BATENbCKYIO IEATEIbHOCTh HHINBUYaIbHO U B TPYIIIIE.

ConeprkaHue TMPAKTUUECKUX U J1aOOpATOPHBIX 3aHATUH OPUEHTHUPOBAHO HA TIOATOTOBKY
00y4aromuxcsi K OCBOGHUIO MPO(ECCHOHATFHOTO MOyl MPOrpaMMbl (POPMHPOBAHUIO 00U4UX
Komnemenuuii:

OK 01 Bei6bupars criocoObl pereHust 3a1a4 MpoQecCHOHAIBEHON eI TeTbHOCTH PHMEHUTEIIBHO
K pa3JIMYHbIM KOHTEKCTaM

OK 02 Hcnosnp30BaTh COBpEMEHHBIE CPECTBA IOMCKA, aHAIN3A U UHTEPIIPETALH HH(OpMaIUU
Y MH(QOPMAILIMOHHbIE TEXHOJIOTUH /ISl BBIIOIHEHHUS 33124 MPO(HECCHOHATBHON eITeTbHOCTH

OK 03 IMnanupoBats U peaan30BbIBATh COOCTBEHHOE MPOPECCHOHATBHOE M INYHOCTHOE Pa3BHUTHE,
NpEANPUHAMATEIBCKYIO JEATEIILHOCTh B MPOPECCHOHATBFHON cdepe, HCIOIb30BaTh 3HAHUS 110 TPABOBOM
1 (MHAHCOBOW TPAMOTHOCTH B PAa3JIMYHBIX JKU3HEHHBIX CUTYAIIHSX

OK 04 D¢ dexTrBHO B3aMMOJEHCTBOBATH U PadOTaTh B KOJUIEKTUBE U KOMAH/IE

OK 05 OcymecTBisATh YCTHYIO U ITMCBMEHHYI0 KOMMYHHUKALIMIO Ha TOCYJAPCTBEHHOM SI3bIKE
Poccuiickoit @enepaiiun ¢ y4eToM 0COOEHHOCTEN COLMATBHOIO U KYJIBTYPHOT'O KOHTEKCTa

OK 06 TIposBisiTe TIpaskJIaHCKO-MATPUOTHICCKYIO MO3HLHUIO, JIEMOHCTPUPOBATh OCO3HAHHOE
MOBCACHUC Ha OCHOBC TPAAUIIMOHHBIX pOCCHﬁCKHX AYXOBHO-HPABCTBCHHBIX HeHHOCTefI, B TOM 4YHUCJIC C
YUY€TOM TapMOHHM3allMU MCEKHAIIMOHAJIBHBIX W MCKPCIUTHO3HBIX OTHOUICHWH, MPUMCHATH CTAaHAAPThI
AHTUKOPPYILIMOHHOT'O TTOBEIECHUS

OK 07 CogeiicTBoBaTh COXpAaHEHHIO OKPYKaIOILEH Cpebl, pecypcocOepeKeH IO, IPUMEHSTh
3HaHUs 00 U3MEHEHUH KIIMMaTa, IPUHIMIIBI OEPEXIMBOTO MIPOU3BOJICTBA, H(P(HEKTUBHO 1eHCTBOBATH B
Ype3BbIUAMHBIX CUTYaIHAX

OK 08 Hcnons3oBaTh cpencrtBa (M3MYECKOW KyJIBTYpbl ISl COXPAHEHUS W YKPEIUICHUs
37I0pOBbsl B Ipoliecce NMpo(hecCHOHATBHON JEeATeTbHOCTH U TMOJJIEpKaHUs HEOOXOAMMOIo YpPOBHS
(bu3nyuecKoi MOArOTOBIEHHOCTH

OK 09 Tons3oBatkcs npoeCCHOHANTBHON JOKYMEHTALUEeH Ha rOCyJapCTBEHHOM M MHOCTPaHHOM
SA3bIKax.

BrmonHenne o0ydJarommxcss TPAKTUYECKUX W/WIM JTa0OpaTOpHBIX padoOT Mo  ydeOHOM
JTUCLIATIIMHE «XHUMUSD» HAIIPABIIEHO HA:

- 0bobwenue, cucmemamuzayuro, yenyoienue, 3aKkpenienue, pasgumue u 0emanu3ayuro noIy4eHHbIX
meopemuyeckux 3HaHuti No KOHKPEemHbIM MemMam Y4eOHOU OUCYUNTUHDBL,

- ghopmupoeanue ymenuli npuUMeHsmb NOJYYEHHble 3HAHUA HA NPAKMUKe, pPeanusayuio eouHcmed
UHMELIeKMYANbHOU U NPAKMUYECKOLL OesimelbHOCHU,

- ¢hopmuposanue u pazeumue yMeHull: HAON00AMb, CPABHUBANb, CONOCMABIAMb, AHANUZUPOBAMD,
Oenamv 8b1800bl U 000OWEHUSA, CAMOCMOAMENLHO 8eCMU UCCTIE008AHUS, NOIb308AMbCS PA3IUYHBIMU
npuemMamu usmMepeHull, OhopmIamyb pe3yibmamyl 6 8uoe maoauy, cxem, 2paguKos.



[TpakTdeckrie U TabOpPaTOpHBIC 3aHATHS TPOBOIATCS B pPaMKaX COOTBETCTBYIOIICH TEMBI,
TMIOCJIE OCBOCHUSI JUJAKTUUECKUX €IWHMUII, KOTOpbIE 00ECIeunBalOT HATWYKE 3HaHUH, HEOOXOANMBIX
JUISL €€ BHIITOJTHEHUSL.

[IpakTryeckrie U abOpaTOpHbIC 3aHATHUS MPOBOATCS B pPaMKaxX COOTBETCTBYIOLIEH TEMBI,
TMIOCJIE OCBOCHUSI JUIAKTUYECKUX €IMHHUIL, KOTOPBIE 0OSCIICUMBAIOT HATMYNE 3HAHHUM, HEOOXOIUMBIX
JUTS €€ BBITIOJTHEHUSI.



2 METOANYECKHUE YKA3AHUA
Tema 1.2 YriieBogopoabl

IIpakTnueckoe 3ansitue Nel
«HomeHK/1aTypa OpraHu4ecKux BeuecTB»

Hesab: HaydnTbcsi COCTAaBIATh Ha3BaHUS OPIaHUYECKUX BELIECTB IO MEXIYHApOIHOH
HomeHnkiarype (IUPAC) u crpouth uX CTpyKTypHbIe (opMynbl. [IOHATH CBSI3b MeEXIy
CTPOEHUEM MOJIEKYJIbl U €€ Ha3BaHUEM.

IIpakTnyeckas padora popmupyer: [1P66 _OVIL.07, [TP69 OVIIL.07, [TP610 OVIIL.07

MarepuajibHoe o0ecnieyeHue:

[Tpobupku, mpoOka C Ta300TBOAHON TpPYOKOH, INITATHB, CIMPTOBAs TOpENKa, CIUYKH,
STWJIOBBI CIUPT, KOHLEHTPUPOBAHHAs CepHas KHCIOTa, IEeCOK, OpoMHas BoJa, pPacTBOP
nepMaHraHaTa Kajus

3amanmne:

1. Ha3Barp opranuyeckue COe€IMHEHHUs MO MX MojaeKyasipHbIM (opmynam: CHy CgHig,
CsHiz, CoHe, C1oHz2z, CoHa, C4He, C3Ha, CeHio, CoHas,

2. Ha3Barh OpraHm4eckue COEAWHEHHs MO UX CTPYKTYpHBIM (OpMyjaM U pPacCTaBUTh
HEJI0CTaIoUIMe aTOMBbI BOJIOPO/IA.

a) CH; — CH, — CH — CH, r) CH; — CH — CH, — CH, — CH,
lCH3 cle2 — CHs
6) CHz — CH — CH — CH, — CH; 1) CH; — CH — CH, — CH — CH;
b cih d h
CHs CH, CHs
B)CHg—(|:—C|:H—CH3 e)CHg—C—Cng—CHg
|CH3 CHs |

3. ITo Ha3BaHMIO OPraHUYECKUX COCTUHEHUN COCTAaBUTh CTPYKTYpPHBIE (POPMYIIBL:
1) 2-metun-Oyran

2) 1,2,3-Tpu-MeTHII-IUKIONPONaH

3) 2,3-1u-MeTuiI-neHTaH

4) 2,4,6-Tpu-MeTHI-OKTaH

Bonpocs! 1151 CAMOKOHTPOJIA.
1. Yro Takoe «yrieBogopoas»? [IpuBeaute npumep u3 O6piTa. Kakue Kiaccel yriaieBogopoa0B
BbI 3HaeTe?
Yro Takoe «roMosiorndeckuii psa»? YTo Takoe «roMoJIorudeckas pa3HoCTh»?
Yro Takoe «paaukan»? Ilouemy oH Tak Ha3bIBaeTCs?
[To xakoMy IIpaBHITy BBIOUPAETCS «TJIaBHAs YIJIEPOHAS LIETIb»?
C Kakoro KoHIIa Hy’KHO HyMEpOBaTh aTOMBI YIJI€poAa B Lienu?
Urto takoe nzomepusa? Buasl uzomepun.
[Touemy BaskHO MPaBUIBLHO Ha3BaTh BeuiecTBO? Uto Oyzer, eciu omuOuThes?
B 4€m cX01CTBO U pa3iauune NpeaebHbIX U HENPEAECIbHBIX YTIEBOIOPOAOB?

e A



IHopsinok BbINOJTHEHHUS PA0OTHI:
1. 3anumuTe TeMy u Leib paboTHI.
2. 3yunTe TeopeTHYECKHUI MaTeprai 1o TeMe.
3. BrimonHuUTE 3aJaHKs, OTBETHTE HA BOIIPOCHI M C/IeNIAiiTe BBIBOBI IO paboTe.

Tab6numa 1
["'omoniornyeckuii psj anKaHoB
®opmyna | CtpykrypHas ¢popmyna | Temmeparypa | Ha3Banue @opMyiia 1 Ha3BaHUE
cocraBa JUHCHHBIX MOJICKYJI KHUIICHUS YIJICBOIOPO/IA pajauKaa
Taszwel
CHy4 CH4 — 161,6o MeTaH — CHs3, metum;
C, Hg CH; — CHjs — 88,60 3TaH — CH; — CH3, atum;
C3 Hg CH3 - CH2 - CH3 42,10 IIpoIad B CH2 B CH2 —CH3,
IIPOIIIIT;
CsHyp  |CH3 CH,-CH,—CH; |-0,5° 6yTau
Kuokocmu
CsHyp CHs = CH, — CH, — CHa +36,1° [IEHTaH
— CHj

C¢Hu  |CHs— (CH,)s— CHj +68,7° reKcan
C;His  |CH;— (CHy)s— CHj +98,5° renTas
CsHis  |CH;— (CH,)e— CHj +125,6° OKTaH
CoHyx  |CH;— (CH,)— CHj +150,7° HOHaH
CioHy» |CH;— (CHy)s— CHs +174,0° JeKaH

I'omonoeu — 3TO OpraHNYECKUe BEIIECTBA, MOJIEKYIbl KOTOPBIX OTIMYAIOTCS HA OJHY WIN
HecKoubko rpynn — CHj — , Ha3pIBaeMylo comoiocuueckou pazHocmoio.

B mpocTpancTBe yriepoaHsle €Ny MOJIEKYI NMPeaeabHBIX YTIEBOA0POIOB MPEICTABISIOT
JIOMaHYI0 JINHUIO, YTOJI MEX/1y HalIPpaBICHUSIMH CBS3EN — 109° 28

Cucrtematuyeckass HOMEHKJIATypa aJKaHOB

1. Jlna cocTtaBieHUs HA3BAHWM MpPEAENBbHBIX YIVIEBOJOPOJOB JIMHEWHOM CTPYKTYpPBI K
KOPHIO YHMCIHMTEIBHOTO, YKA3bIBAIOLIETO HAa YHCIO aTOMOB YIJIepo/a B MOJIEKYJe, 100aBseTcs
cyddukc — aH, a mepe Ha3BaHWEM cTaBUTCS OykBa «H», ykaspiBaromas Ha JIMHEHHOE CTpOEHUE
MOJIeKyJbl (Tabdi. 1).

2. JIns cocTaBieHUs Ha3BaHUS YIJIEBOJOPOJOB PA3BETBIEHHOIO CTPOEHUS IMOJIb3YIOTCS
IPaBUIIOM HOMEHKJIATYPBI:

a) MPUHUMAIOT, YTO aTOMbl BOAOPOJA 3aMEIICHbl Ha pa3Iu4Hble pajuKaibl (OOKOBbIE
BETBH).

Paoukan — 310 4acTh MOJIEKYJIBI YTIIEBOOPO/IA, CAMOCTOSITENILHO HECyIeCTBYIoIast (TaoJI.
1);

0) BBIOMpAIOT caMyl0 JUIMHHYIO YIJIEPOAHYIO IIEMOYKY, W aTOMBl yriepoja B HeH
HYMEPYIOT, HAUWHAs C TOW CTOPOHBI, T OJIMXKe pa3BETBICHHE;




B) Ha3bIBAIOT PaJlMKaJbl, BIEPEAN YKa3bIBas (PO HOMEp YrIIEpOJHOIO aToMa LENOYKH,
K KOTOpPOMY 3TOT pPaJuKaj IPUCOCINHEH;

I) 3aT€M Ha3bIBAIOT [JIaBHYIO YIVIEPOJHYIO LIE€Nb IO YUCIY NPOHYMEPOBAHHBIX ATOMOB
yIIepoaa ¢ OKOHYaHUEM, COOTBETCTBYIOIIMM JaHHOMY Kiaccy.

Ilpumepei.

1) CHz — CH, — CH, — CH3 H — OyTaH;
1 2 3 4

2) CHz — C|H - CE/H —CHs

CH; CHj
2, 3 — TUMeTUII-0yTaH;

3) 1 2 3
cs-—cufens T
CHs
2 — METWJI-TIPOTIaH;
4) Hs
5 4 3 2 1

CH;-CH,-C — CH-CHj;
I
CH3; CHj;
2, 3, 3 — TpUMETHII-TICHTAaH.

dopma npeacTraBJIeHus pe3yJbTara:
BoinonHeHHbIE yrIpa)KHEHHUS.

Kpurepun onenku:

«5» (OTIIMYHO): BBICTABJISETCS CTYACHTY, €CIIM pacueTHas U rpaduueckas 4YacTH
BBITIOJIHEHBI B TIOJTHOM 00beMe, pelieHrne 0popMIIEHO C COOIOCHUEM YCTaHOBICHHBIX MPaBUIL;
CTYJIEHT CBOOOJHO BJa/ieeT TEOPETHUYECKUM MaTepHasioM, 0e30IIMO0YHO MPHUMEHSET €ro IMpu
pellIeHnN 3a1ay.

«4» (XOpoIIo): BBICTABISIETCA CTYAEHTY, €CIM MpPH BBINOJIHEHUM 3aJaHMs JOMYILIEHBI
HE3HAUUTENbHbIE OIIMOKH, perieHue OoQOpMIICHO € COOJIOJAEHHWEM YCTAaHOBJIEHHBIX IPaBHI;
CTYJIEHT CBOOOJHO BJa/ieeT TEOPETHUYECKUM MaTepHasioM, 0e30IIMO00YHO MPHUMEHSET €ro IMpu
pEILIEHNN 3a/]a4;

«3»  (YIOOBIETBOPHUTENBHO): BBICTABIAETCS CTYIEHTY, €CIM 3aJaHU€ BBIIOIHEHO C
«rpyObIMU» ommbKamu, penienne opopmieHo 6e3 coOI0eH s YCTAaHOBICHHBIX MPaBUII ;

«2» (HEyIOBIETBOPHUTEIBHO): BBICTABISETCS CTYACHTY, €CIIU pab0oTa HE BBIIIOJIHEHA.



Tema 1.2 YriieBogopoasl

IIpakTHyeckoe 3aHATHE No2
«I'eHeTHYeECKAs CBA3b MEKAY KJIaCCAMH YIJIEBOAOPOA0B»

Hean: CucreMatu3upoBaTh 3HAHMS O TEHETHYECKOM CBS3M MEXKIy KjaccaMu
OpraHWYEeCKUX coeluHEeHHU. HayduThCcsi COCTABIISTh YpaBHEHUS PEAKLMM Il OCYIIECTBICHUS
HEMOYEeK XMMHUYECKUX MPEBPALEHUN YTIEBOIOPOJAOB M X MTPOU3BOHBIX.

IIpakTnyeckas padora popmupyer: [1P66 _OVIL.07, [TP69 OVIIL.07, [TP610_ OVIIL.07

MarepuanbHoe obecneuenue: TaOimuma J[.M. MenaeneeBa, Tabauiia roMOJIOTHYECKOTO
psia HempeaeIbHbIX YIIIEBOIOPOIOB.

3aganue:

1. Hanumure ypaBHEHUsI peakldii, C MOMOIIbI0 KOTOPBIX MOXHO OCYIIECTBUTH MPEBPAIICHUSI.
HazoBuTe nmosmyunBIIMecs BEMIECTBA. Y KAKUTE YCIOBUS MPOTEKAHUS PEaKITHH.

a.C— CH4—>C2H5—>C2H4—>C2H2—>C6H6—>C6H5CI
CaCO3 — Ca0O — CaC; — CyHy— tpumepuzanumst, C(akt) X
CH4 — C3H8 — C3H7Cl —-X - C02
OTaH— dTeH— 3TUH—O0CH301I.
C3H8—>C3H5—>C3H7CI—>C5H14—>C6H12—>C6H6 — CeHsBI‘.
AlleTHIIeH — — 3TUJIEH — 3TaHOJ — YKCYCHBIM allbJIeru] — YKCYCHasi KUCIIOTA.
. C— CH4—>C2H2—> CGHG — C2H5 Br —-C6H5 OH
CH4 —C;H,;—CH3-CH=0 — CH3-COOH—3TuioBbIi 23pUp YKCYCHON KHUCIOTHI
}
C,HsOH
CH4 —- C2H2 — C2H4— C2H50H — CH3-CH=0 — CH3-COOH
CaC2 —- C2H2 — C2H4 — C2H5CI — C2H50H — CH3-CH=0— CH3-COOH
l
C2H50H
1. CH4 — CO2 —- C6H1206 — (C6H1005)n
2. I3 TmpeIUIoKeHHBIX BEIISCTB COCTaBbTE 2 TEHETWYCCKUX psja W HANUIIATE YPaBHEHUS
peakumit: C2H2, C3H8, C2H4, C2H6, C4H10, CH3-CH=CH2, C6H6, C9HI12,
CH4,C2H5COOH, C3H4,C2H50-OCCH3,C2H5-0OH.

PHEOR IR

A =

Bonpocsl 1J1s1 CAMOKOHTPOJISA:
1. JlaiiTe onpeneneHus MOHSATHI: «T€HETUYECKAs CBSA3bY, «TCHETUUECKUHN PSIIT BEIIIECTBY.
2. B yem BbIpakaeTcsi TeHeTHIEeCKas CBSA3b MEX/Ty YIJIEBOJOPOIaMu?
3. Ilepeuncnure Ha3BaHUs PEAKIINIl, KOTOPHIE BBl 3aMTUCHIBANIN MPU BHITIOJHEHUU 3a/ITaHUH.
4. Kakas rpyIina BeIecTB JISKHUT B OCHOBE OOJIBIIMHCTBA TCHETHYCCKUX IIEMOUeK?

IHopsinok BbINMOIHEHHs PA0OThI:
1. 3anumuTe TeMy U 11eIb paboThI.
2. N3yunte TeOpeTHYECKU MaTEpHAIl IO TEME.
3. BoinmonHUTE 3aJaHNs, OTBETHTE HA BOIIPOCHI U CZeNaiiTe BEIBOABI 10 paboTe.

Kpamxue meopemuuecxue ceedenus:
FeHeTquCKOﬁ CBA3BHO—HA3BIBACTCA CBA3b Me>1<)1y BCIICCTBAMHU paSHBIX KJIaCCOB,
OCHOBaHHAas Ha UX B3aMMONPEBPALLECHUSIX U OTpaKkarollasi €IUHCTBO UX MPOUCXOXKICHHUS,
TO €CTh I'eHE3HC BelecTB. UTO Jke 03HAYACT MOHATHE (2EHEMUUECKAA C8A3bY
1. IlpeBparienue BeUIeCTB OJHOTO KJIacca COSAMHEHUI B BEIIECTBA IPYTUX KIACCOB.
2. XUMHY€ECKI€E CBOMCTBA BEIIECTB.
3. BO3MOXHOCTb MMOJTyYSHHSI CIOKHBIX BEIIECTB U3 MPOCTHIX.



4. B3auMOCBSI3b MPOCTHIX U CIOXKHBIX BEIIECTB BCEX KJIACCOB BEILIECTB.

[ToHsiTHE TEHETMYECKOro psija BEHIECTB, KOTOPBIM SBJISETCS YaCTHBIM IPOSIBICHUEM
TE€HETHYSCKOM CBSI3H.

['eneTnyeckrM Ha3bIBAIOT PsJl BEIIECTB — IPEACTABUTENICH pa3HbIX KJIACCOB BEIIECTB

SIBASIONINXCS  COCAWHCHHSAMH  OJHOTO  XHMHWYECKOTO  DJEMEHTa,  CBI3aHHBIX
B3aUMOIIPEBPAIICHUSIMU M OTPAKAIOITUMHU OOIIIHOCTH ITPOUCXOXKICHUSI STUX BEIIECTB.

Ecnu OCHOBY Ir€HETMYECKOrO psilla B HEOPraHMYECKOM XMMHM COCTAaBJIAKOT BELIECTBA,
00pa3oBaHHBICE OJHUM XHMHUYECKHM OJJIEMEHTOM, TO OCHOBY TEHETHYECKOro psaa B
OPraHUYECKON XMMUU (XMMUH YTIACPOIHBIX COCIMHEHU) COCTABIIAIOT BEIIECTBA C OAMHAKOBBIM
YHCIIOM aTOMOB YIJIEpOJia B MOJIEKYJIE.

Hanpumep:
C;H¢ —C,H;— C;HsOH—CH3CHO — CH3; — COOH —CH,Cl — COOH —NH,CH,COOH
OTaH 9TCH 9TaHOJI STaHaJIb YKCyCHas KHUCJIOTa XJIOPOTaHOBAst KUCJIOTAa aMHWHO3TaHOBas K-Ta
aJIKaH AJIKCH AJIKaHOJI aJIKaHaJIb Kap60HOBaﬂ KHCJI0Ta XJlOpKap6OHOBa$I KHCJI0Ta aMHHOKHCJIOTA

1.CoHg — CoH, + Hz;

2.CoH4 + H,O — CoHs OH

3.C2 HsOH + [O] — CH3CHO + H,0;

4.CH3CHO + [0] — CH;COOH

5.CH3COOH + Cl; — CH,CI - COOH;

6.CH,CI - COOH + NH3 — NH; CH, - COOH + HCI

Me)K,I[y TOMOJIOTHYCCKHUMMU PAdaMU YITICBOAOPOAOB CYIICCTBYCT I'CHCTUYCCKAA CBA3b, KOTOPpAsd
00HApy»KMBAeTCs B IPOLECCE B3aMMHOIO IPEBPAICHUS STHX BemecTs. Iy mepexoia oT 0JHOM
T'PYIIIIbI BEMICCTB K ,prrOﬁ HCIIOJIB3YIOT IIPOUCCChI: ACTUAPHUPOBAHUC, THAPUPOBAHUC,
LUKJI000pa3oBanye U Apyrue. Tak MOKHO OCYIIECTBUTH OOJIBIIMHCTBO MEPEXOIOB, OJHAKO, 3TOT
croco0 MOJIYYCHHUS YIITICBOAOPOAOB HE SABJISICTCA YHUBCPCAJIBHBIM. CTpeHKaMI/I B CXEMC YKa3aHbl
YIIIEBOJOPOIBI, KOTOPHIE HEMOCPEACTBEHHO MOKHO IIPEBPATUTH APYT B APYTa OJHON PEaKIMEH.
CxeMaTH4YeCKHU 3TO BBITJIIAUT TakK:

\ - Hy H \ H \
CnHoant2 ChpHan E 2 = CyHona |- 2 . CuHon e
I 4
+ H2 + H2 + H2

VYreBoaopoabl, CHOUPTHI, aNbIETHAbl U KapOOHOBBIE KUCIOTHl T€HETUYECKU CBSI3aHBI MEXIY
coboit. Ilpu STOM MOXHO MpOCIETUTH IOCTEIIEHHOE YCIOXHEHHWE CTPOCHUS BEIIECTB.
[lepeuncieHHBIMH KJaccaMy [JAJEeKO HE HCYEpIbIBAeTCS KPYr OpPraHM4eCKUX COEAMHEHUH.
Pa3zHooOpa3Hble mpeoOpa3oBaHus KUCIOT U IPYTHUX BEIECTB O0YCIOBIMBAIOT MOSIBIEHUE HOBBIX
KJIaCCOB M, TaKUM 00pa3oM, JajbHEWIIee pa3sBUTHE Pa3HOOOpa3usi OPraHMYECKUX COECIUHEHHH.
ITpocnexxuBasgs CBs3b BEUIECTB B HANpPAaBICHUM HX YCIOKHEHUSA, MOXHO 3aMETHTb, 4YTO
IPOCTEHIIMMU TMEPBUYHBIMU «KUPIUYUKAMUY SIBIISIFOTCS YTIIEBOJIOPOABI, OT KOTOPBIX MOXKHO
NEPENUTHN K raJIor€HONPOU3BOAHBIM, CIIUPTaM U T.J.

d)opMa npeacraBjJdceHus pedyjabTaTa: BrinonHeHHbIE YIIPpA)KHCHUSA U 3aJa9U

Kpurepun onenknu:

«5» (OTNMYHO): BBICTABISIETCS CTYACHTY, €CIIM pacdeTHas u rpaduyeckas dYacTu
BBITIOJIHEHBI B TIOJTHOM 00beMe, pelieHrne 0popMIIEHO ¢ COOIOCHUEM YCTAaHOBICHHBIX MPaBUIL;
CTYACHT CBOOOJHO BIAJICET TEOPETHUECKUM MaTepHaioM, 0e30IMO0YHO TMPUMEHSET ero Mpu
pelLIeHnH 3ajay.

«4» (XOpOI0): BBICTABISIETCS CTYICHTY, €CIM TpPH BBHIIOJHCHUW 3aJaHUS JIOMYIIEHBI
HE3HAUUTENIbHbIE OIIMOKH, perieHne O(QOpMIIEHO € COOJIOJAEHHWEM YCTAHOBJIEHHBIX IPaBHII;
CTYACHT CBOOOJHO BIIAJICET TEOPETHUECKUM MaTepHaioM, 0e30IMO0YHO TMPUMEHSIET ero Tpu
pELICHUH 3a]a4;

«3»  (yIOBIETBOPHUTENBHO): BBICTABISIETCS CTYICHTY, €CIHM 3aJaHUE BBHINOJHEHO C
«rpyObIMU» ommbKamu, pemenne opopmieHo 6e3 coOM0eHNs YCTAaHOBICHHBIX MPABUII ;



«2» (HEyIOBIETBOPHUTEIHHO): BBICTABISIETCS CTYACHTY, €CIIM paboTa HE BBHIIIOJIHEHA.
Tema 1.3 Kuciopoacoaep:xaiye opranndeckue coelMHHeHHs!

IpakTnueckoe 3ansiTue Ne3
«XuMuYeckue v pusnyeckue CBOMCTBA KUCJIOPOA0COAEPKANUX OPraHUYECKUX
COeIMHEeHUI»

Hean paGorbl: Hayuuthcs uCnonb3oBaTh 3HAHMS O CTPOGHUM W CBOMCTBAx
KHCIIOPOJOCOJIEPKAIIUX COCJUHEHUN Ul PELICHUs PACUETHBIX 3aJad U OCYLIECTBICHUS
XUMUYECKUX IIPEBPALLCHUI.

IIpakTuyeckas padora ¢popmupyer: [IP66 OVIL.07, [TP69 OVIIL.07, [TP610 OVIIL.07

MarepunanbHoe obecnieyeHue:

[TpoGupky, cnupTOBKa, NEpKaTesib UIsi MPOOHMPOK, CHHpaib M3 MEIHOH MPOBOJIOKH,
HInarenab A CyXUX BEIIECTB, ATHJIOBBIM CIHPT, INIMLEPUH, YKCYCHas KUCJIOTA, THIPOKCH]
HaTpus, heHondraienH, OMUIKA MarHus, KapOOHAT HATPUA

3aganuda;
3ananue 1

Bapuanr 1 Bapuanr 2

B cmech MeTtanona u npomaHosia Maccoit 25,5 1
MOMECTHJIM  W30BITOK  HATpUsA, TPU ITOM
BBIICTIIICA BOJOpPOA (H.y) o0béMoM 5,625 I
KakoB cocTaB MCX0/1HOI cMecH CIUPTOB?

B cmech sTanona u O6yranona-1 maccoii 21,3 r
MOMECTHJIM  M30BITOK HATPHsI, TIPH ITOM
BbIIETTIIICA BOAOpoa (H.y) 0O0béMOM 6,72 1.
KakoB cocTaB MCX0/1HOH cMecH CIUPTOB?

3ananmue 2

Bapmuanr 1 Bapuanr 2

Hammcars yYpaBHEHHUE peaxkuuu,Harmncats ypaBHEHUE peakuuu,
MOATBEPKIAIOIINE  XMMHYECKHE  CBOMCTBANOATBEPKIAIOIIME  XUMHUYECKHE  CBOMCTB

YKCYCHOM KHCJIOTBI IIPONMOHOBOMN KHUCIIOTBHI.

3amanue 3
Hanummre ypaBHeHMsI peakiHii, MpU MOMOIIM KOTOPHIX MOXXHO OCYILIECTBUTH CIEAYIOIIHE
MIPEBPAICHIS:

Bapuanr 1 Bapuanr 2
CaC, —» C,H, — CoHy — CoHg — CoHsCl — |CoHy — CH30H — CoHsOH — CH3;COOH — CH
C,HsOH 3COOCHj3;

Bomnpocsl 111 CAMOKOHTPOJISI
1. B uewm cymnocts peakuuu Kyueposa?
2. Kaxum 00pa3om 3 aibJeruaa MOXHO TOJYYUTh CITUPT U HA000POT?
3. Kakue opranuyeckue BemecTBa OTHOCATCS K KJIacCy KapOOHOBBIX KHCIIOT?
ITopsinok BbINOJIHEHHA PadOTHI:
1. 3anumure Temy U 1eNb paboTHI.
2. 3yunTte TeOpeTUUECKUI MaTepHUall O TEME.
3. BeimonHUTE 331aHUS, OTBETHTE HA BOTIPOCHI U CJIETIATE BHIBOJIBI IO padoTe.

KpaTkue TeopeTuyeckue CBeIeHUsI:
K kwucnopomoconepxammuM COEAUHEHUSIM OTHOCSATCSA: CHUPTHI, aJbJETUIbl, KETOHBI,
KapOOHOBBIEC KHCJIOTHI, MPOCTHIC A(UPHI, CJIOKHBIE IPUPBI, YTICBOIBI.




CnuMpThl — 5TO MPOUW3BOJAHBIC YIIIEBOAOPOJBI, COACPIKAIIUME OJHY WJIA HECKOIBKO
ruapokcbHBIX Tpyni (- OH). ITo apyromy mx Ha3pIBalOT ajJKaHOJIAMHU WK CTapOe Ha3BaHUE —
ankoronu. [Ipu Ha3BaHMM CIIUPTOB K COOTBETCTBYIOIIEMY YTIIIEBOAOPOAY Ao0aBisieTcs cyhduke
— OIL.

CtpoeHue ciupTa MOXKHO BBIPA3UTh clieAyommm oopasom: R-OH

O6mas popmysia o JHOATOMHBIX peneabHbIX criupToB ChHopniOH

Du3nyeckne CBOHCTBA CIMPTOB OOBSICHSIIOTCS UX IEKTPOHHBIM CTPOCHHUEM.

C1-C10 - mpu 0OBIYHBIX YCIOBHUAX — KHJKOCTH C PE3KUM 3aI1axOoM.

Bricme criupThl - TBEpABIE BEIIECTBA, C MPUSTHBIM 3aIIaXOM.

B cnuprax HeT ra3oo0pa3HbIX COETUHEHHH, 3TO OOBACHAETCS HATUYMEM B MOJIEKYJax
CIIUPTOB TMOJSIPHON THAPOKCHIBHOW TPYIIBI, KOTOpas MPUBOAMT K OOPa30BAHUIO MEXKIY UX
MOJIEKYJIaMH BOJIOPOJIHBIX CBSA3€H, UTO NMPUBOAUT K OOpPa30BaHUIO K acCOIMAIMHM MOJEKYI,
JeJIaeT UX Kak Obl MPHIUIIIHMU APYT K apyry. [loaTomy ais ciupTOB XapaKTepHBI BBICOKHE
TEMIEPATYPhI IIABJICHUS U KUIICHHUS.

Cnoco0bl moJiyyeHusi CHUPTOB

1. 'uapoaun3 raJoreHoaaIKaHoB.

2. M'apparanust aakeHOB (MMPUCOSAMHEHHUE MTPOTEKAET O MPaBWITy MapKOBHUKOBA.

3. T'ugpupoBaHue anbAETUIOB U KETOHOB (IIPU THAPUPOBAHUU ANIbJIETHIIOB 00pa3yroTcs
MIEPBUYHBIC CITUPTHI, & IPH TUAPUPOBAHUN KETOHOB 00Pa3yIOTCS BTOPUYHBIE CITUPTHI.

4. Oxucnenue ankenoB CH,=CH»+(0)+H,0—HOCH,-CH,OH.

5. Cnenmduyeckre cocoObl MOTyYeHHUs CIUPTOB.

A) mony4yeHue MEeTaHoJa U3 CHHTE3-Ta3a:

CO+H,; —CH30H.

b) 6porxeHune TIIroKO36I:

CsH1205 — 2C,H5sOH+2CO>

B) runponu3 sxupoB - crocod Moxy4eHus rnieprHa.

DeHoJIaMU HA3BIBAIOT OPTAaHNYECKHUE COSTMHEHUS, COIePIKaIINe THIPOKCHILHYIO TPYIIITY,
HEMOCPEJICTBEHHO CBSI3aHHYIO C O€H30JIbHBIM KOJIBLIOM.

[TpocreiimmmM u3 GEHOIOB SIBISIETCS OJJHOATOMHBIC THAPOKCHUIIBHOE IMPOU3BOIHOE OCH30J1a
CsHs0OH, xoTopoe 1 Ha3bIBatOT OOBIYHO (hPEHOTIOM.

AJIbeTHIAMH HA3BIBAIOTCS OPTAaHWYECKUE COCAMHCHHS, MOJICKYJIBI KOTOPBIX COJIEpIKAT
dbyuknuonanpHyto rpynny COH (anpaerunnyro rpymmy), COSIUHEHHYIO C YIJIEBOAOPOIHBIM
panuKagom.

KeToHbl — opraHuyeckue COEIWHEHHUS, B MOJEKylaX KOTOPBIX KapOOHWUIIbHAs Tpymma
COEIMHEHA C IBYMSI YTJIEBOJAOPOTHBIMA PAIUKAIAMHU.

Hazpanust anpaeruzioB o0pa3yloT OT Ha3BaHH COOTBETCTBYIOIIMX aJKaHOB C
nobasiennem cyddukca —anb. Kpome Toro, mpocreime anbaeruabl COXpaHMIA UCTOPUUECKUE
HA3BaHMUS:

HCOH- metananb, MypaBbUHBIN anbaerui, (hopManbaerun);

CH3-COH- atananb, yKCyCcHBIN anbaeru ( aeTaibAeru);

CH;3-CH2-COH- nmponanaiib, TpONMMOHOBBIN aJIbJIETU;

CHj3-CH,-CH-COH- OyTanans, MaclsHOM aibaeTu .

Cnoco0blI MoJIyYeHHsl aJIbJIerH10B U KETOHOB

1. Oxucnenue Uiy 1eruIpupoBaHue

e TICPBUYHBIX CIIHPTOB;
e BTOPUYHBIX CITUPTOB.
2. Peakuusa KydepoBa
e TIONTyYEHUE alleTalbACTHIA;
e TIOJTy4E€HUE KETOHOB.

3. Tepmuueckoe paznoxxkenue Ca wnu Ba coneit kapOOHOBBIX KUCIOT.

KapGoHoBble KHMCJI0THI - IPOU3BOJHBIE  YITIEBOJAOPOIOB, COAEpPX AIIUX OAHY HWIIU
HECKOJIbKO KapOOKCHIIBHBIX TPYIIIL:
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IHonyyenune kKapOOHOBBIX KHCJIOT

1. OxucneHnuem crupToB.

2. OxuciIeHueM ajIbIerua0B.

3. OxucneHreM yrieBo10po0B.

Cno:xnble 3pupbl - QyHKIMOHATIBHBIC MPOU3BOIHBIC KapOOHOBBIX KHUCIOT, B KOTOPBIX
aTOM BOJIOPOJia KapOOKCUIIBHOM I'PYIIIBI 3aMEIICH Ha YIIIEBOAOPOAHBIN pajuKal.

YraeBoabl — (caxapa) — OpraHMYECKHE COCIUHCHHS, WMEIOIINE CXOIHOE CTPOCHUE U
CBOICTBA, COCTAaB OONBIINHCTBA KOTOPBIX oTpaxaeT Gpopmyna Cx(H20)y, rae x, y > 3.

-
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dopma npeaocTaBiieHus pe3yJbTaTa
Otuer o npoJienaHHoOl paboTe, ypaBHEHHE PEaKuu B MOJIEKYJIIPHONU U MOHHOM opmax,
BBIBOJIbI HAa KQXKIBIH OIIBIT, BEIBOJI IO BCEH Tab0OpaTOpHOH padore.

Kpurtepuu oueHku:

«5» (OTIMYHO): BBICTABISACTCS CTYACHTY, €CJIM pacueTHas M Tpaduyeckas YacTH
BBIIIOJIHEHBI B ITOJIHOM 00beMe, penieHne ohopMIIeHO ¢ COOIOCHHEM YCTaHOBIEHHBIX ITPABUI;
CTYZIEHT CBOOOJIHO BJIQJICCT TEOPETHUECKHM MaTepHaioM, 0e30IIMO0YHO NPUMEHSET €ro INpH
pelIeHny 3a1au.

«4» (XOpolIO): BBICTABISETCS CTYACHTY, €CIIM NpPU BBINOJHEHUHM 3aJaHHS JOIYIICHBI
HE3HAYUTCIIbHBIC OHII/I6KI/I, PCIICHHUC O(l)OpMJIeHO C CO6JHOIIGHI/IGM YCTAHOBJICHHBIX IIpaBHJI;
CTYZIEHT CBOOOJIHO BJIJICCT TEOPETHUECKHM MAaTepHUaioM, 0E30IIMO0YHO NPUMEHSET €ro IpH
pelIeHNH 3a1a4;

«3»  (yIOBJIETBOPHUTENBHO): BBICTABISIETCS CTYICHTY, €CIHM 3aJaHUE BBINOJIHEHO C
«rpyOBIMI» omrOKamH, perieHue opopmiieHo 6e3 coOII0AeHNs YCTaHOBICHHBIX MTPaBUII ;

«2» (HEyJOBJIETBOPHUTEIBHO): BBICTABISIETCS CTYACHTY, €CII paboTa HEe BBIIIOJIHEHA.



Tema 1.2 YrieBonopoanst
Tema 2.4 Knaccnpuxanusi HeOpraHm4ecKux coeJuHeHn

JlaGopaTopHoe 3ansitne Nel
«Peaknuy MOHHOTO 00OMEHA»

Leabp padoThl: HAYYUTHCS OIPEACIATH CPEeQy PACTBOPOB BEIIECTB; COCTABIATH YpaBHEHHUS
peaKkuuii B MOJIGKYJISIPHOM M HWOHHOM BHJIE, TPOBOAUTH PEAKIMH B3aUMOJACHCTBUS COJCH C
KUCJIOTaMH, ILIEJI0YaMH U MEXKITY COOOil.

JlaGopaTopnas pabGora ¢opmupyer: [1P63 OVIL07, I1P65 OVIIL.07, ITP66 _OVIL.O07,
[1P68_OVIIL.07, [TP610_OVIIL.07, [TP611_OVII.07, .

MarepuanbHoe obecnieuenme: PeaktuBbl: pactBop rujapokcuaa Hatpust (NaOH) wimm kamus
(KOH), pactBop comsroii kuciotsl (HCI) mmm ceproii kucnotel (H2SO4), deHondranens, pactBop
xnopuna skene3a(Ill) (FeCl3), pactop cymbdara memu(Il) (CuSO4), pactBop kapOoHaTa HATpHS
(Na2CO3), pacteop nutpara ceunna(ll) (Pb(NO3)2) wnu anerara ceunna(ll), pactBop noauma kamus
(KI), pactBop cymbdara amomunus (Al2(SO4)3), pactBop xmopuma natpus (NaCl), Boma
JTMCTWIIMPOBAHHASI, YHUBEpCATIbHAS UHIUKATOpHAs Oymara.

[Tocyma: mpoOMpKH CTEKJISIHHBIC, TMUTICTKH, IITATUB IS MPOOHPOK, CTaKAHBI XUMHYCCKHUE,
CTEKJISIHHBIC MTATIOUKH.

O0opymoBaHUe: MTATHB JIAOOPATOPHBIH, JIePKATEIh /ISl IPOOUPOK.

3aganme:
BcnoMHNT TipaBHIIa 10 TEXHUKE O€30ITaCHOCTH TIPH TIPOBEICHUH JTA00PaTOPHBIX padoT.
[TpounTaTh MHCTPYKIIMIO 110 POBEICHUIO OTBITOB.
[TpuroToBUTH HEOOXOMMYIO XUMHIECKYIO IIOCYLy ¥ 000PYIOBaHHUE IS IPOBEICHHS OTIBITOB.
[TpoBecTy OMBITHL
Odopmuts 1abopaTopHyIO padboTy.

akrown e

Iopsiiok BbINOIHEHHS PAaGOTHI:
1. TIposemaure 1abopaToOpHBIE OMBITHI COTTIACHO MHCTPYKIIH:

Onvim Ne 1. B3aumooeiicmeue Kucjiom u 0CHOBAHUIL (DeaKyus Hellmpanu3ayuu).
[TopsoK BHIMOTHEHHS pabOTHI:
1. Hanetite B mpobupky 5-10 kanens pacTBopa 1mienouu u 1-2 xarmm pactBopa dheHondTaaenHa.
Habmonaiite n3MeHeHHe 1BETA.
2. 3atem nobassstiite o 1 karwie pacrBopa kuciotsl (HCI mimm HoSOy), BeTpsixuBas mpoOHpKy.
OTMeTbTe U3MEHEHHE IIBETa C MAJIMTHOBOTO JI0 OECIIBETHOTO MOCIIe MPUOABIEHHS HEKOTOPOTO
KOJIMYECTBA KUCIIOTHI.
3. [Toyemy pacTBOp 0OecIBETHIICS HE Cpazy?
4. Harmmmre ypaBHEHUE PEAKITUH B MOJICKYJISIPHOM ¥ HOHHOM BHJIE.
5. Caenaiite BBIBOJ O TOM, YTO 00pa3yeTcs B pe3y/IbTaTe PeaKiui HeUTpaTi3alliH.

Onvim Ne 2. /leiicmeue na pacmeopul coeii pacmeopamu wieoyeil.
[TopsiIOK BBITOJTHEHHS OTTBITA:
1. B omHy npo6upky Hateiite 5-10 karmens pactopa conu xenesa (111)-(FeCls), B npyryro conmu meau
(I)-(CuSQy).
2. B 00e mpobupku 1o karuisiM mpuitkBaiite pactBop miesoun (KOH nmm NaOH).
3. Habmromaiite 00pazoBaHre 0caakoB Oyporo u roiry0oro mBeTa.
4. HamummTe ypaBHEHUsI peakiyii B MOJIEKYJISIPHOM M HOHHOM BHJIE.
5. Cnenaiite BEIBOJ O B3aUMOJEHCTBHAM COJIEH CO IIEOYaMH.

Onwvim Ne 3. /leiicmeue na pacmeopul coeil pacmeopamu Kuciom.
[opsiioK BHIMOIHEHUS OIIBITA:



1. B mpo6upky Haneiite 10 xanens pactBopa conbl — kapoonara Hatpus Na;COs.

2. JlobaswTe mo karutsim pactBopa KHenoTsl (HCI mmm HoSOy).

3. HaGmronaiiTe BBIZIETICHHE Ta3a.

4. HarmmcaB ypaBHEHHE PEAKIH B MOJISKYJIIPHOM Ml HIOHHOM BHJIE, OOBSICHHUTE, ITy3bIPHKU KaKOTO T'a3a
BBIJICIISIFOTCSL.

5. Cnenaiite BBIBOJ O B3aUMOJEHCTBUM COJIEU C KUCIOTAMU.

Onwvim Ne 4. Bzaumooeiicmeue coneii mexcoy coooil.
[TopsiIOK BEHIMTOTHEHHUS OTIBITA:
1. Haseiire B mpobupky 2-3 karwmm pactBopa coiu PD(NO3z), (Pb(CH3COO),) u npuneiite 1-2 karum
pactBopa noauaa ks Kl. Hadmomaiire oopazoBanue xentoro ocajika noauaa ceunmna (11) Pbly.
2. Harmuimmre ypaBHEHHE peakiiuy B MOJICKYJISIPHON M HOHHOM (hopMax, OTMETHTE IIBETA
00pa30BaBIIINXCSI OCAJIKOB M UICXOIHBIX PACTBOPOB M HA3BAHUS BEIIIECTB.
3. Cnenaiite BBIBOJ O B3aUMOJCHCTBUH COJIEH.

Onvim Ne 5. /leiicmeue pacmeopoe coneit, Kuciom u wienouei Ha unouxamopwl. I'uoponus conei
[Topsnok BbIoMHEHHS paOOTHI:
1. Ha nonocky yHuBepcanbHON HHIMKAaTOPHON OyMasKK1 HaHECHTE M0 1 Karuie pacTBopa COJISTHOM W
cepuoit kuciaotel (HCI, H,SOy), pactsopa mienoun (KOH v NaOH) v iuCTHITMPOBaHHON BOJTBI.
OtMerbTe 11BET, 3anuiuuTe B Tabmuity. [lo mkane yHuBepcaabHON HHANKATOPHOM OyMaru ornpeeuTe
3HaueHue PH pacTBopoB, 3anumTe B TAOHUILY.
2. B ogny npoOupKy HaieiiTe 5 Karenb KHCIOTHI (J1F000# ), BO BTOPYIO IPOOUPKY 5 Kamnesb pacTBopa
MIEJIOYH, B TPETHIO TUCTHIUTUPOBAHHBIN BOIBL. JloOaBbTe BO Bee mpodupku HemHoro 1. Ho,O u o 1-2
Karm pactBopa ¢penondranenta. OTMeTbTe LIBET pacTBOPA. 3aNHIIKTE B TAOIHITY.
3. Ha nosiocky yHHBEpCaIbHOM MHIUKATOPHOM OyMakky HaHecuTe 10 1 karute pactBopa Aly(SOq)3
(FeCls, Fex(SO,)3, FeSO,), pactBopa Na;CO3 (K,CO3, NaCH3COO) u pactBopa NaCl (KCI, Na;SO,).
OtMmerbTe 1BET, 3anuiuuTe B Tabmuity. [lo mkane yHuBepcaabHON HHAMKATOPHOM OyMaru onpeenTe
3HauyeHue PH pacTBopoB, 3anUIINTE B TAOHUILY.
4. Cnenaiite BbIBOJI O JCHCTBUM PACTBOPOB BEIIECTB HAa MHANKATOPBI, OIIPEAEINUTE PEAKLIUIO CPE/Ib
PacTBOPOB, YUMTHIBas1, 4To Ipu PH = 7 — cpena HelTpabHas, pu PH>7 — cpeza 1ienoyHasi, a npu
PH<7 — cpena kucmnast. 3armoHUTe MOCIEIHUN CTOIOET] TAOIHIIBI.
5. I1o 3HaYeHMIO cpesibl pacCTBOPOB 3aIIOJHUTE B TAOIHUIIE CTPOKH CTONIONA, YKA3bIBAIOILETO Ha IIBET
uHMKaTopa (peHondranenHa B pactBopax coseil. [loarsepanTe cBou BHIBOBI ONBITHBIM ITyTeM. B
TpH IPOOUPKH HajeiTe 1o 5 Karelb pacTBOPOB COOTBETCTBYIOIIMX COJIEH, UCTIONB3yeMBbIX B II. 3.
Jlo6aBbTe Bo Bce mpobupku HemHoro . HoO u no 1-2 karu pactBopa (peHondranenHa. OtmeTsTe
LIBET pacTBOpa.
6. Haruimre ypaBHEHHS 371€KTPOIUTHYECKON TUCCOLMALINN KayKI0TO U3 BEILIECTB.
7. O0ObsicHUTE, TPUCYTCTBUEM KaKHX MOHOB OOYCIIOBJIEHBI KUCHIas Cpefia U IeJIouHast cpesia

PacTBOPOB.
8. Harummire ypaBHEHMs peakinii THAPOIIM3a CONel B MOJIEKYIIIPHOM M HFOHHOM (opmax.
Tabmuia HaOMoeHUI:
PactBop I{Bet unmkaropa pH pactBopa Cpena
BEIIIECTBA ®denondranenH YHUBepCaIbHbIN (110 1kane yHHsep. pactBopa
WHIUKAT. OyM.)
HCI (H,SO.)
KOH (NaOH)
H;O
Al(SOy)3
Na,COs
NaCl




2. 3amuimre ypaBHEHHUs PEaKIfii B MOJICKYISIPHOM, HOHHOM U KPaTKOM HOHHOM BHJIC B
TETpab;

B oniTe 5 3anonHuTe TAbIMILY;

4. Cnenaiite BBIBOJ O TIPOJICIAHHOM paboTe.

w

dopMa npeocTaBIeHNsI pe3yJibTaTa
Ortuer o poJIeNIaHHOM PadoTe, BBIBOJIBI HA KAXKIBIN OIIBIT, 3aII0JIHCHHAS TabJIHIIa, BRIBOJ 110 BCEH
JabopaTopHoOi padoTe.

Kputepuu oneHku J1a60paTopHOro 3aHATHSI:

«5» (OTIMYHO): BBITIOJIHEHBI BCE 3a7aHus J1abopaTOpHON pabOThI, CTYICHT YeTKO U 0e3
OIIMOOK OTBETHII HA BCE KOHTPOJILHBIE BOITPOCHI.

«4» (XOpOIIO): BHIMOJIHEHBI BCE 3a/1aHUs Ta0OpaTOPHON pabOThI; CTYACHT OTBETHII HAa BCE
KOHTPOJIBHBIE BOIIPOCHI C 3aMECUaHUSIMHU.

«3»  (yIOBIETBOPHUTEIBHO): BBHIMOJHEHBI BCE 3aJaHus JIA0OpaTOpHOW paboThl ¢
3aMEUaHUSIMU; CTYJACHT OTBETHII HA BCE KOHTPOJIBHBIC BOIIPOCHI C 3aMEYAHHSIMH.

«2» (HE 3a4TEHO): CTYACHT HE BBINOJHWI WM BBIIOJHWI HENPABUIBHO 3aaHUs
nabopaTopHON PabOTHI; CTYIEHT OTBETHJI HAa KOHTPOJBHBIC BONPOCHI C OMIMOKAMH WM HE
OTBETHJI HAa KOHTPOJIbHBIC BOIIPOCHI.

Tema 2.4
Kiaccuguxanus HeopraHm4ecKux coeJuHeHu

JladopaTopHoe 3ansitue Ne2
«KavecTBeHHBIE peaKHH HA CYJIb(aT-, KApOOHAT-, CHIHKAT- ¥ XJIOPUA-AHHOHBD)

I_[e.m,: OBJ'IaI[eTB HaBbIKaMM IIPOBCACHHUA KAaUYCCTBCHHLIX peaKI_II/Iﬁ Ha AaHHOHBbI [OJIA
I/II[GHTI/I(i)I/IKaHI/II/I HCOPraHNM4YCCKUX BCIICCTB C IOATBCPKACHHUECM IMPOTCKAIOIHUX IMIPOHCCCOB
YpaBHCHUAMU XUMHUYCCKUX peaKHHﬁ.

JlaGopatopnas pabGora dopmupyer: [1P63 OVIL07, ITP65 OVIIL.07, ITP66_OVII.07,
I1P68_OVIIL.07, ITP610_OVIIL.07, [TP611_OVII.07, .

MarepuanbHoe obGecneuyeHue: PeakTuBbl: pactBop ruapokcuga Hatpus (NaOH) wnm
kamus (KOH), pactBop comsnoit kucinotel (HCI) wmm  cepnoit  kuciorer (H2SO4),
denondranenn, pacrsop xiopuna xenesza(lll) (FeCl3), pactop cynbdara meau(ll) (CuSO4),
pactBop kapOonata Hatpusi (Na2CO3), pactBop Hurpara ceuHna(ll) (Pb(NO3)2) unu amerara
ceuHua(ll), pactBop moauaa kanus (KI), pactBop cynbdara amromunus (Al2(SO4)3), pactBop
xnopuna Hatpus (NaCl), Boga TuCTHIIITMpOBaHHAs, YHUBEpCalbHas MHAUKATOpHas Oymara.

[Tocyna: mpoOUpKH CTEKIISTHHbBIE, TUIIETKHU, IITATUB U1 MPOOUPOK, CTAKaHbl XUMUYECKHE,
CTEKJISTHHbIE TTAJIOUKH.

Ob6opynoBaHue: MTATUB Ja0OPAaTOPHBIH, JepKaTenb 1 IPOOUPOK.

3aganue:

BcenoMHUTE MpaBMila O TEXHUKE 0€30MaCHOCTH MPH MTPOBEACHUH J1TAO0PaTOPHBIX paldoT.
[TpounTaTh HHCTPYKLHIO IO MPOBEACHUIO OIBITOB.

3. IlpuroToBuTh HEOOXOIUMYIO XHMHUECKYIO TOCYAy M OOOpYAOBaHHE MJsi MPOBEACHUS

OTIBITOB.

4.  TlpoBecTH ONBITHI
Odopmuts 1abopaTopHyto padboTy.

=
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IHopsinok BbINMOIHEHHs PA0OTHI:
1. TIpoBeauTe 1abOpaTOpHBIE OIMBITHI COTIACHO HHCTPYKIIUU:
Onvim Ne 1. Oonapysicenue xnopuo-anuona Cl.
ITopsiIOK BBINOJIHEHUS OMbITA!



1. Hanelite B npobupky 2-3 kamu pactBopa comu NaCl (KCl wmm pactBopa consHOM
kucinotel HCI) wm mpuneiite 1-2 kxarum pactBopa Hutpara cepebpa AQGNO;z;. HabGmomaiite
o0pazoBaHue OEI0ro TBOPOKKCTOrO ocaka xiopuaa cepeopa AgCl.

2. HanumunTe ypaBHEHHE pEakIUU B MOJICKYJSIPHOW M MOHHOHW (hopmax, OTMEThTE I[BETa
00pa30BaBIIMXCS OCAIKOB M UCXOHBIX PACTBOPOB U Ha3BAaHUS BEIIECTB.

Onwvim Ne 2. O6napysicenue cynvgpam-anuona SOz

[Topsi 10K BBITOJHEHHS OTIBITA:

1. Haneiite B mpobupKy 2-3 KAl pacTBOpa, COIEPXKAIero cyibdar-aHuoH SO;°
(NazSQy4, ZnSOy4, FeSO4, HySOy4 1 1.11.) 1 mpuiieiite 1-2 kamau pacTBopa xjiopuaa 6apus BaCl,.
Habmromaiite oOpazoBanue 6€7I0r0 KPHCTALNIMYECKOro ocaaka cynbdara 6apus BaSO,.

2. HanumuTe ypaBHEHHE peakIlMi B MOJICKYJISIPHOW W MOHHOW (popMax, OTMEThTE IIBETa
00pa30BaBIIMXCS OCAJKOB U UCXOHBIX PACTBOPOB U Ha3BaHMSI BEIICCTB.

Onvim Ne 3. Obnapyscenue cunukam-aHuoHa Sios~.

[Topsi10K BBIMTOJIHEHHS OTIBITA:

1. Haneiite B mpoGupKy 2-3 KAaIUIH DAcTBOpA, COLCPIXKALIErO CHIMKAT-aHHOH SiOs”
(NazSiO3, K,SiO3 1 T.11. vk KJIeH CHIIMKATHBIN KaHIEIAPCKHIA) U mpuiieiite 1-2 Kammm pactBopa
comstHort HCI wiu ceproit kucnotel HpSO,4. Habmonaiite oOpazoBaHne KPEMHHEBON KHCIOTHI
H,SiO3 B Buzie cTymHs WK O€JIbIX XJIOMbEB.

2. HanumuTe ypaBHEHHE pEakIMi B MOJICKYJISIPHOW W MOHHOW (popMax, OTMEThTE IIBETa
00pa30BaBIIMXCS OCAIKOB M UCXOHBIX PACTBOPOB U Ha3BaHHMS BEIICCTB.

Onvim Ne 4. Oonapyscenue kapoonam-aHuona CO5>".

[TopsiIOK BBITTOJIHEHUS OTIBITA!

1. Haneiite B mpoOupky 2-3 KamiM pacTBOpa, COAEpKallero KapOoHAT-aHHOH COs>
(Na,CO3, K,CO3, NaHCO3 u T.11.) u mpuieiite 1-2 karm pactBopa constHoit HCl wmu ceproit
kucnotel H,SO,4. HabmronaiiTe BeieneHue my3bipbKoB raza. Kakoii ra3 Beinensiercs?

2. HanummTe ypaBHEHHE peakllMd B MOJEKYJISIPHOM M MOHHOM (popMax, OTMETHTE 1IBETA
UCXOJHBIX U 00pa30BaBIINXCS PACTBOPOB U HA3BAHUS BEIIIECTB.

2. 3anumuTe ypaBHEHHs peaklUui B MOJEKYISIPHOM, HOHHOM M KpaTKOM HOHHOM BHJIE B
TETpajib;
3. CremnaiiTe BBIBOJ O IPO/ETIaHHOM padoTe

®opma npeaocTaBieHHus pe3yabTaTa
Otuer o npojenaHHol paboTe, ypaBHEHHE peakUy B MOJEKYJISIPHON U MOHHOM (opmax,
BBIBOJIbI Ha KaXKIBIH OTIBIT, BEIBOJI MO BCE TabopaTopHoit paborte.

Kpurtepun onenkn 1a00paToOpHOro 3aHATHS:

«5» (OTIMYHO): BBINOJIHEHBI BCE 3aJaHUs JaOOpaTOpHON paboOThI, CTYIEHT YEeTKO U 0e3
OLIMOOK OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (xopomIo): BBIMIOJIHEHBI BCE 331aHUS J1a0OpaTOPHOM pabOThI; CTYAEHT OTBETUJI Ha BCE
KOHTPOJIbHBIE BOIPOCHI C 3aMEYaHUSIMH.

«3»  (YIOOBJIETBOPUTEIHHO): BBIMOJHEHBI BCE 3a7aHus JabopaTopHON pabOTHI ¢
3aMEYaHUSAMU; CTYIEHT OTBETUJ Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHHUSIMU.

«2» (He 3a4TeHO0): CTYACHT HE BBINOJHUJ WM BBITIOJHUI HENPABWIBHO 3aJaHUs
1abopaTopHOil pabOTHI; CTYAEHT OTBETWJI HAa KOHTPOJIbHBIE BOMPOCHI C OIIMOKAMH WU He
OTBCTUJI HAa KOHTPOJIBHBIC BOITPOCHI.

Tema 2.6 Metaniabl. Hemeranabl. O61iue cnoco0bl Noy4eHusi METAIOB



JlaGopaTopHoe 3ansitue Ne3
KavecTBeHHBbIE peaKIMH HA KATHOHBI METAJIJIOB

Leanb padorbi: HayuyuThcs NpoBOANUTH KaYECTBEHHBIE PEAKIIMM HAa HOHBI METAJLIOB,
3aKpenuTh YMEHUE COCTABIATh YPABHEHHS B MOJICKYISIPHOM U MOHHOM BUJIE.

JlabopaTropHas padora (popmupyer:

[1P63_OVIL.07, IIP65 OVIL.07, IIP66 OVIL.07, IIP68 OVIL.O7, IIP610 OVII.O7,
[1P611 _OVIL.O7, .

BobinosiHeHHe padoThl cOCOOCTBYET (POPMUPOBAHMIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepuanbHoe obecneuenne: Becer pemngepnsie AJ[P-200-1 mr.; Becer —1 mT.;
Buckozumerp B-36-246 —1 mir.; Buckosumerp B3-246 I11-1 mr.; Hacoc KomoBckoro—1 mir.;
Tepmomerpel TJI pryrhbie—10 mr.; Tepmomerp TC-7-m1-1 mT.; CTOdBI TUTPOBAJIBHBIE C
HajzcTaBkamu —3 wt.; Tabnuna MenzaeneeBa — 1 mT.; mKadpl CyIIMIbHbIC, ULl TUTEIbHBIE;
mkag BBITSKHOW C MOWKOM; CTOJBI JAOOPATOPHbIE; HAJCTABKHU JUIsl CTOJIA. PeakTHBHBIN ITaTUB
C Ha0OpOM pEakTUBOB (IIENIOYM, KHUCIOTHL, COJH), HHIWKATOPHI, MPOOUPKH, MHUIETKH,
IIPOMBIBAJIKA C JUCTUJUIMPOBAHHON BOJOM.

PeaktuBbl: pactBop cynbdara sxenesa(ll) (FeSOa.), pactBop xmopuma sxenesa(Ill) (FeCls),
pactBop KpacHoii kpoBsiHOH conu Ks[Fe(CN)s], pactBop xentoii kpoBsiHoit comu Ka[Fe(CN)s],
pactBop xuopuna 6apus (BaClz), pactBop Hutpara cepedpa (AgNOs), pacTBop XJopuaa HaTpus
(NaCl), pactBop cymbdara meau(Il) (CuSOs), pactBop ruapokcuma ammonus (NH4OH,
aMMUaydHas BOJa), BoJia JUCTUIUIUPOBAHHAS.
[Tocyna: mpoOUPKU CTEKIISTHHBIC, TTUITETKH, IITATUB JUISI IPOOUPOK.
O6opynoBaHue: ITATHB T1a0OPATOPHBIH, Iep:KaTeNb sl MPOOUPOK, CTEKIISTHHBIC TATIOYKH.
3aganue:
1. BcrioMHUTH npaBuIia 1Mo TEXHUKE O€30MMaCHOCTH MIPH MPOBEICHUH JIa0OPATOPHBIX padoT.
2. [IpounTaTh MHCTPYKIIHIO 11O MIPOBEICHUIO OTIBITOB.
3. [IpuroToBUTH HEOOXOANUMYIO XUMHUECKYIO TIOCYAY U 000pyIOBaHHUE JIJIsl POBEACHUS
OTIBITOB.
4. IIpoBecTH OTBITHI.
5. Oopmuts 1abopaTopHyIO paboTy.
6. 3anonHUTE TAOIUILY
7. Cnenaiite BBIBOJ O IPOBEAEHHON paboTe
KoHTpoJibHbIe BONPOCHI U 3aJaHUS.
1. YkaxxuTe 4ncio 2JIEeKTPOHOB B aTOMax OpoMa, XJiopa, JTUTHSL.
2. YKaXuTe YMCIIO IPOTOHOB B aTOMaxX HaTpHsl, BAHAIUs, aproHa.
3. YKaXuTe TUIT XUMUYECKON CBSA3U B COCTMHECHUSIX
a) XJIOPH]I KaJus,
0) KucIopo,
B) MarHui,
r) xsopun docdopa (I11),
1) OKCUJI HaTpus,
€) BoJa.
4. YKaXuTe CTETICHU OKUCIICHUS JIEMEHTOB B COSAMHECHUSIX
MnF,, KoMnOg4, Mn,05.
5. PaccTtaBbTe KO9(DPUIMEHTHI B OKUCITUTEIbHO-BOCCTAHOBUTENHLHON pEaKIInu:
Cu + H,SO,4 — CuSO,4 + SO, + H,O
YKQXXHUTE OKUCIUTENh U BOCCTAHOBUTEIIb.

ITopsinok BbINOJIHEHHS PadOTHI:
1 IIpoBeauTe 1aGOPaTOPHBIE ONBITHI COTNIACHO UHCTPYKLIUU:
OnbiT 1 KauecTBeHHas1 peaKkusi HA HOHBI |



B npo6upky Ne 1 naneiite pactBop cynbgata xenesa(ll). B mpobupky npuneiite pactBop
kpacHoit kpossiHO# cosn K3[Fe(CN)g]. OTMeThTe OKpacKy MOTy4eHHOrO BEIIeCTRa.

Onsit 2 KauecTBennas peaxuus Ha nousi Fe®'.
B npobupky Haneite pactBop xsopun xkene3a(lll), mpumnelite pacTBop KeNTol KPOBSIHOMN COMN
Ka[Fe(CN)g]. OTMeThTE OKpacKy MOJIy4CHHBIX BEIICCTB.

OmnpiT 3 KayecTBeHHAs1 peaKkuysi HA HOHBI Ba®".
B nmpobupky HaneiiTe pacTBop xyopuaa 6apust, npuieiite pactBop FeSO4. OTmersTe
Ha0JI0/1TaeMble U3MEHEHUSI.

OnbiT 4 KauecTBeHHasi peakuusi Ha HOHBI Ag’.
B npo6upky Hanelite pactBop AgNO3, no6aBbte pactBop NaCl. OTMeTbTe HaOII01aeMbIe
U3MEHEHUSI.

OmnpiT 5 KauecTBeHHAs1 peaKkuysi HA HOHBI Cu?".
B npobupky naneiite pacrBop CuSOa, no6assre pactBop NH,OH. OT™meTsTe Habmo1aeMble
M3MEHEHHUSI.
PesynbraTel onbITOB 0OpMHUTE B BUIE TAOIHIIBL:

LBet Ilser
Ne CopepxuMoe | COIEPIKUMOTO COJICP’KUMOTO VpaBHeHIe peaxiun
OTBITAa | MPOOHPKHU POOUPKH 10 POOUPKH TTOCTIE
peaxiuu peakuuu
1 FeSO,
2 FEC|3
3 BaCl,
4 AgNO;,
5 CuSOq

VYpaBHenus u3 onbIToB Ne 3,4,5 3anuinTe B MOHHOM U MOJIEKYJISIPHOM BH/IE.

2 3anumnTe ypaBHEHHS PEaKIfii B MOJICKYJISIPHOM, MOHHOM U KPaTKOM HOHHOM BHJIE B T€TPaIb;
3 Cnenaiite BBIBOJ O pOJEIaHHON paboTe

®opma npeaocTaBlIeHUs pe3ybTaTa
Otuer o npojienaHHOMN paboTe, ypaBHEHHE peakiuu B MOJIEKYJIIPHOW U MOHHOH Qopmax,
BBIBOIbI Ha KaX/IbIi OIBIT, BEIBOJ 110 BCEH JIabOpaTopHOi padoTe.

Kpurtepun oneHkn 1a00paTOpHOro 3aHATHSA:

«5» (OTIMYHO): BBITIOJIHEHBI BCE 3aJaHUs J1abopaTOpHON padOThI, CTYIEHT Y€TKO U 0e3
OLIMOOK OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (xopomIo): BBIMIOJIHEHBI BCE 331aHUS J1a0OpaTOPHOM pabOThI; CTYAEHT OTBETUJI HA BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSMHU.

«3»  (YIOBJIETBOPUTEIHHO): BBIMOJHEHBI BCE 3a7aHus JabopaTopHOM pabOTHI C
3aMEYaHUSAMU; CTYIEHT OTBETUJ Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHHSIMU.

«2» (He 3a4TeHO0): CTYACHT HE BBINOJHUJ WM BBITIOJHUI HEMPABWIBHO 3aJaHUs
1abopaTopHOil paboOTHI; CTYACHT OTBETWUJI Ha KOHTPOJbHBIE BOMPOCHI C OIIMOKAMM WM HE
OTBCTUJI HAa KOHTPOJIBHBIC BOIIPOCHI.
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