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BBenenue

OCHOBHBIMH TIEISIMU U3YYCHUSI XUMUU B MPO(HEeCCUOHATBHBIX 00pa30BaTEIbHbIX
opraam3anusx CIIO sBnsitoTcs He TOJNBKO (POPMHUPOBAHUE Y 00YUAIOMIMXCS [[ETOCTHOTO
MPEACTABICHUS] O MUPE U POJIM XUMHUHU B CO3JJaHUU COBPEMEHHOMN €CTeCTBEHHO-HAYYHOU
KapTUHBI MHpa, YMEHHUS OOBICHATH OOBCKTHI UM  TMPOIECCHI  OKPYKAIOMIEH
JNEeUCTBUTEIBLHOCTH, UCHOJB3Ys JJIl 3TOr0 XMMUYECKUE 3HAHUS, HO U NPUOOpETEeHHE
0o0yJarouuMucs OmNbITa pa3HOOOpa3HOW  JAESATENBHOCTH, KIIOUEBBIX  HABBIKOB
(KTIOYEBBIX ~ KOMIIETEHTHOCTEH) Oe3omacHoro oOpallleHuss ¢  BElleCTBaMU B
MOBCEHEBHOM KU3HU.

BaxueiimuM BUAOM y4eOHOM JESATENBHOCTH B Kypce€ XHUMHUU SIBISIIOTCA
MPAKTUYECKUE 3aHATHUS U JIa0OpaTOpHBIE PAOOTHI.

XuMHsl - HayKa 3KCIEpUMEHTaTbHO-TeOpeThuYecKasi. ITO O3HA4aeT, 4To Jirobas
XUMUYECKasi TEOpUs HENPEMEHHO MOAKPEIUIACTCS U MPOBEPSAETCS IKCICPUMEHTOM,
XUMUYECKUM ONbITOM. 1o 3KCIEpUMEHTOM NOHMMAIOT HAOJIOJIEHHE HCCIETYEMOTO
SBJICHUSI TIPU OMpPEACIEHHBIX YCIOBUSX, MO3BOJISIIOIIMX CIECIUTh 32 XOJOM SIBIICHUS U
NOBTOPUTH €r0 IpH COONIIOIEHUH yCIOBH. OCOOEHHOCTh IKCIIEPUMEHTA KaK CPEICTBO
NO3HAHUA COCTOMT B TOM, YTO B MPOLECCE HAOMIOACHUI U MpPH CaMOCTOATEIbHOM
HAOJIIOZICHUM OIBITOB CTYACHT HE TOJIbKO OBICTpEe yCBamBaeT 3HAHHUS O CBOMCTBax
BEIIIECTBA U XUMHUUYECKHUX Mpolieccax, HO U ydarcsl MOATBEPKAaTh 3HAHUS XUMUYECKUMU
ombITaMU, a Takke paboraTh camocTroATeNnbHO. Yepe3 HaOMIOJAEHUE U OMbBIT
oOyyaromuecs: 03HAIOT MHOTO0Opa3ue MPUPOJIbI BEIIECTB, HAKAIUIUBAIOT (PaKThI JJIS
CpaBHEHUM, 0000IIEHUI, BHIBOIOB.

Pesynbrar skcnepuMeHTa — 3TO XMMHUYECKUN (PaKT, MOATOMY OIbBITHI B XUMHUH
HEOOXOJMMO TMPABWIBHO BBIMONHATH. J[JIi TOro, BO-TIEPBBIX, CIEAYyeT 3HATh 3ayeM
HY>)K€H JaHHBIA OIBIT, YTO XOTAT MPOBEPUTH WM J0Ka3aTh C €ro momoiibio. Bo-
BTOPBIX, HEOOXOIUMO BJIAJCTh HABBIKAMU MPAKTUUECKON pabOThl: YMETh MOJIb30BaThCS
7abopaTopHOl MOCY10i, 1a0OpPaTOPHBIMH WHCTPYMEHTAMM, HAJIMBaTh W HACHINATh
pEaKTUBBI, OTMEpPUBATh WX, MPOBOAUTHL HArpeBaHWe BemIeCTB. [Ipyu ATOM Kaxblif
oOyyJarouuiicss mpu MPOBEJEHUU OIbBITOB JOJHKEH CTPOro coOMoAaTh MpaBHIIa IO
TexHuke Oe3omacHOCTU. OOBIYHO TIPU TMPOBEICHUM ONbITA CTYACHT TMBITACTCS
NPEABUJIETh €T0 PE3YyJIbTAaT Ha OCHOBE YK€ UMEIOIIMXCS Y HEro 3HaHWH, BBHICKA3bIBACT
npeamnoyioxkenue (runore3y). ONbIT NPOBOAUTCS ISl MPOBEPKH TUIIOTE3bI, TOMOTAET
YCTPaHUTh COMHEHHS U cOOpaTh J0Ka3aTeabCTBA B TMOATBEPXKICHUU WJIEH, WITU
HAa000POT OMPOBEPTHYTH €€.

Meroanueckue ykazaHus COCTOSIT U3 YEThIpeX JabopaTOpHBIX paboT:

Jlabopatopuass padora Ne 1. Mpentudukanus BemecTB OCHOBHBIX KJIACCOB
HEOPTraHWYECKUX COCTMHECHUM.

Jlabopatopnas padota Ne 2. McnpiTaHne pacTBOPOB KUCJIOT, OCHOBAHUHN U COJIeH
MHAUMKaTopamu. ['uaponus comeu.

JlaGoparopHnas paborta 3. Peakuuu, uaymnme ¢ oOpa3zoBaHUEM OCajKa, Ta3a WU
BOJIBI.



Jlabopatopuass pabora Ne 4. Unentuduxamuss OpraHUYECKUX COCIUHCHUN
OTJCIIbHBIX KJIACCOB.



O01mue npaBu/ia NpoBeIeHU Ja00PaATOPHBIX PadoT

Kaxngomy cryaenrty, paboraroniemy B 1a00paTopuu, MPEAOCTaBISETCS MECTO,
KOTOPOE€ OH JIOJDKEH COJepKaTh B MOpsAake U yucToTe. [Ipu BhIMogHeHUH paboOThl HE
3arpoMokaaiiTe pabodyee MECTO JTUITHUMHU MTPEeIMETaMU.

[Ipu BeIMOTHEHWU JA0OPATOPHBIX PabOT HEOOXOIUMO CTPOro CoOJIIAATH
CJIEIyIOLIME IPABUIIA:

1. Ilepen 3aHATUSIMHU CTYJEHTY HEOOXOJIMMO 3apaHee MO3HAKOMUTHCS C XOJ0M
MPOBEJICHUS OIBITOB MO y4eOHOMY IMOCOOMIO, OTYETIIMBO YSCHUTH LEIH U 3aJa4u
paboThl, 00AYMBIBAsI KaXK/10€ ACHCTBHE.

Homyck k paboTe B BUJIE POCIUCH CTYyACHTa OTMEYAETCsl MperojiaBaTreyieM B
JKypHaJie 110 TEXHUKE 0€3011acCHOCTH.

2. PaGoraromuii JOJKEH 3HATh OCHOBHBIE CBOWCTBA MCHOJB3YEMBIX U
MOJIy4a€MbIX BEIIECTB, UX JCHCTBUE HA OpPraHU3M, NpaBuiia paOOThl C HUMH U Ha
OCHOBE 3TOT'0 NPHUHSITH BCE MEPBI Il 0€30IIaCHOCTU POBEIEHUS PadoOT.

3. 3anpenieHo MpoBOJUTH OMBITHI B IPSI3HOM MOCY/E, & TAKXKE MOJIb30BATHCS IS
IIPOBENICHUSI OIBITOB BEUIECTBAMU W3 CKJISHOK 0€3 3TUKETOK WM C Hepa300puHBOM
HAJIHUCBIO.

4. Henb3s BbUIMBATh M30BITOK pEAaKTHBA M3 MPOOUPKH OOPATHO B PEAKTUBHYIO
ckIsIHKY. Cyxue coau HaOMparOT YMCTHIM IINATEIEM WM JIOKEUKOU.

5. He cnenyer mytaTh NpoOKH OT pa3HbIX CKISIHOK. YTOOBI BHYTPEHHSsI CTOPOHA
IpoOKHM OcTaBajach YUCTOU, MPOOKY KJIAAYT Ha CTOJ BHELIHEH OBEPXHOCTHIO.

6. Henb3st yHOCUTH peakTUBbI 00ILIEr0 MOJb30BaHUs Ha CBOE pabouee MeCTo.

7. Ilocne onbITOB OCTAaTKH METANIOB B PAKOBUHY HE BBHIOPACBHIBAIOT, @ COOMPAIOT
B OaHKy. /loporocrosiue peakTuBbl (HampuMep, OCTaTKU cojieil cepedpa) coOuparoT B
CHELUAIbHO OTBEICHHYIO mocyay. Henp3s BbUIMBaTE B PAKOBUHY OCTATKH
pacTBOpUTENEH, TOPIOYUX BEIIECTB, PEAKIMOHHBIE CMECH, PACTBOPHI KUCIIOT, IIEJI04Yen
U JIpyrux BpeAHbIX BemiecTB. OHU JOJDKHBI COOMpAThCA B CHEUUATBHYIO IMOCYAY
(«CITUB OpTaHUKU).

8. 3anpelieHo 3acopsATh PAaKOBUHBI U CIMBHI B IIKadax MecKoM, Oymaroi, OuToit
MOCYJIOM U IPYTUMU TBEPABIMU OTXOAAMH, YTO MPUBOAUT K BBIXOAY KaHAJIU3AIMHU U3
cTposi. Bce TBeppie OTXO/bI CIEAYET BHIOPACHIBATH B YPHY.

9. Ilpu BbIMOMHEHUU PAbOT OEPEXKHO PACXOAYHTE PEAKTHBBI, FIEKTPUUYECTBO U
BoAy. Henb3s ocTaBnsaTh 6e3 HalOOHOCTU BKIIOYEHHBIE JICKTPONPUOOPHI U TOPSIINE
cnupToBKU. [1o okOHUaHMYU pabOT HYKHO HEMEJIJIEHHO OTKIIFOUUTH 3JIEKTPOIIPHUOOPHI U
IIOTaCHUTh CIIUPTOBKH.

10. Bemonxenue 1abopaTopHO paboThl U KaKIOTO OTIACIHHOTO OMBITa TPeOyeT
CTPOTOro COONIOACHUS BCEX yKa3aHUMW, COAEPKAIIMXCA B OMUCAHUM pabOThl. OmbIT
JIOJIKEH UCTIOJIHATHCSA TIIATEIbHO, aKKYPaTHO U 0€3 CIIEIIKH.

11. Crynenram kamezopuuecku 3anpeujaemcs 0€3 pa3pelieHus MpenoiaBaress
MPOBOJUTH Kakue-TUOO0 OMNBITHI, HE OTHOCAILIMECS K JAaHHOW paboTe, WM HU3MEHSTh
NOPSJIOK MpoBeAeHus: onbiTa. ClenyeT MOMHHUTh, YTO KaXKIbIH, JaKe KaxXyluhcs



BHEIITHE TIPOCTHIM OIBIT MOXET OKa3aThCAd TMPU HEOOAYMAaHHOM BBITIOJHEHUU
OITACHBIM.

12. Eciu pabota He MOXET OBbITh 3aKOHYEHA B TEYEHHE OIHOTO 3aHSTHUS, TO
HE0OX0MMO 3apaHee OOCYyAHUTh C MpernojaBaresieM, Ha KakoM dTane padboTra JoJDKHA
OBITH MTpepBaHa M KOTJa MOKHO OYJIET €€ 3aKOHYUTh.

13. Ilepen yxoaom u3 1abopaToprul peKOMEHIYETCS TIIATEbHO MBITh PYKH.



IIpaBu/ia TexHMKHU 0€30MIACHOCTH

1. B maGoparopuy KaTeropwuecKH 3ampeniaeTcs padoTaTh OJHOMY, T.K.
Jake HeOOJbIIasi He3aMeueHHasi HEMCIPAaBHOCTh B 000OPY/IOBaHUU WM OIIMOKA B
BBITIOJTHEHUU SKCIIEPUMEHTA MOKET MPUBECTHU K TSHKEIJIBIM MOCTIECTBUSIM.

2. N36eraiiTe TUIIHUX JBUKEHUN U pa3roBOPOB B JIAOOPATOPUH.

3. M30eraiiTe HEMOCPEACTBEHHBIX KOHTAKTOB KOXXH, IJ1a3 U JbIXaTEIbHBIX
nyTe ¢ xumukatamu. Ha 3aHATHAX TOCTOSHHO HOCHUTE JIa0OpaTOpHBIA Xanar.
Kpome Toro, ecnu y Bac JJIMHHBIE BOJIOCBHI, UX CJEAYyET aKKypaTHO NpUOpaTh,
yTOOBl OHHM HE MOIJIM COINpPHUKAcaTbCsl C HarpeBaTebHBIMU IMPUOOpaMH,
pEaKTUBAMH U T.J.

4. Bce paboThl ¢ SJOBUTHIMM W CWJIBHO NaxXHYIIMMHU BEIIECTBAMU, C
KOHLIEHTPUPOBAHHBIMUA PACTBOPAMHU KHCIIOT, IIEJIOYEH, a TaKKe YINapUBAHHE HX
pPacTBOPOB CIEAYET MPOBOAUTH TOJIBKO B BBITSKHOM Hikady. CTBopkM mikada BO
BpeMsi paloTbl JOJDKHBI ObITh omymeHbl 10 18-20 cm oT ero paboueit
MTOBEPXHOCTH.

5. W3menpyeHue TBEPABIX BEIIECTB, MAIOMIMX E€IKYIO MbUIb (IIeI0YeH,
U3BECTHU, MOJa U Jp.), pa30aBlieHUE KOHIEHTPUPOBAHHBIX KHUCJIOT W IIEJIOYEH,
IPUTOTOBJICHHE XPOMOBOM CMECH U T.I. HY’)KHO IIPOBOAUTH B (hapPopoBOii oCye
TaK)K€ B BBITSDKHOM IIKady, 3alIUTUB TJ1a3a OYKaMH, a PYKH MepYaTKaMH.

Pa30aBisiss KOHUEHTPUPOBAHHBIE KUCIOThI, OCOOEHHO CEPHYIO, OCTOPOXKHO
BJIMBAIOT KUCJIOTY B BOJY.

6. C NerkoBOCIUIAMEHSIIONTUMUCS JKUJIKOCTSAMU HENb3s pabdoTarh BOIM3U
HarpeBaTelIbHbIX puOOpOB. 3anpemaercs HarpeBarth JETy4ne
JIESTKOBOCTUIAMEHSIFOIIMECST JKUJKOCTH, BemiecTBa (d3(Uphl, OCH3WHBI, CIUPTHI,
alleTOH W T.[.) HAa OTKPBITOM IJJaMeHHu. /(1 3Toro HeoOXoAMMO HMCHOJIb30BaTh
BOJSHYIO WJIM MACIIIHYIO OaHIO.

7. O6pamenue co cnuptoBKoi. [lepen ucnosib30BaHKEM CIUPTOBKA JTOJKHA
OBITH 3arpaBiieHa dTaHoJoM (He Oonee 2/3 o0beMa CHUPTOBKH), AUCK ILJIOTHO
IPUKPBIBAET OTBEPCTHE pe3epByapa CHUPTOBKH, (QUTHIBL B TpyOKe IOJKEH
BXOJIUTh HE CJIMIIKOM IUIOTHO, HO U HE BbINaAaTh U3 TpyOku. Heucnonbzyemas
CIIUPTOBKA JIOJDKHA OBITH 3aKpbITa KOJMAadyKoM. CHUPTOBKY 3aXKHUTAIOT TOJIBKO OT
rOpsIIEN CIIMYKH WM JIyYUHKU. Henb3s 3akurars ee oT Apyrov COMpTOBKY WIIA OT
3akuraiku. Hukorja He cienyeT OyTh Ha TrOpsUlyl0 COUPTOBKY. Tymar ee,
HaKpbIB KOJIMA4YKOM. PeryimpoBka IIJIJaMEHH TMPOU3BOAUTCS BBIIBHKCHUEM
(yBenmuyeHue IIaMeHH) wWid yOupaHueM GuTwiIs (yMEHBIICHUE IIJIAMEHH).
HarpeBanue Ha CHOUPTOBKE TMPOU3BOIAT CIEIYIONIUM 00Opa3oM: CHadasa
MpOorpeBaroT MNPOOUPKY C COACPKUMBIM B TedueHue 15-20 cekyHa, 3aTeM
MPUCTYIAIOT HEMOCPEACTBEHHO K HArpeBaHUIO COAEPNKUMOro mnpodupku. Ilpu
HarpeBaHUM HEJIb3S MPUKACATHCS JHOM MPOOUPKH K (DUTHITIO.

Ha criupToBKe MOXHO HarpeBaTh TOJIBKO MOCYy U3 TOHKOTO CTEKIIA.

8. [IpoOupku pu HArpeBaHUM 3aKPEIUIAIOT JIMOO B IITATUBHOM Janke, 1100
B IpoOupKojepkaresie Oimke K orBepctrio. OTBepcTHE MPOOUPKH HEOOXOIUMO
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HANpaBIIATh OT ce0s M OKPYXKalIIUWX, BO H30eXaHHe BHIOpOCA BEIECTB U3
poOUpKH.

9. 3HaKOMSICh C 3alaxoM BEIECTBA, HENb3sl HAKJIOHSATHCS HaJ COCYJIOM C
KUJKOCTBIO W BIBIXaTh MOJIHOM TPyAblo. J[Jsi 3TOro HY>XHO HaIlpaBUTh PYKOU
CTPYIO BO3/lyXa OT OTBEPCTHSI COCYy/1a K ceOe U clienaTh HOCOM JIETKHI BAOX.

10. 3anpemaercs HaOUPATh PTOM IPU MOMOIIIM MUMETKU WIH TPYOKH JTH00ObIE
BelecTsa. JlJist 3TOro cienyeT nojab30BaThCsi CU(POHOM UM PE3UHOBOM TpylIeH.

11. OcoOeHHO BHUMATENBHO HYKHO NPOBOAUTH COOPKY YCTaHOBOK H3
crexna. [lpu 3ToM Henb3s 3aKUMaTh CTEKISTHHBIC M3/IETUS B JIAKU ITAaTHBOB O€3
COOTBETCTBYIOIIEH MATKOM TpokiIaakud. OcCOOEHHO OCTOPOKHO OOpalmanTech C
TOHKOCTEHHOM MOCY/I0i, TEPMOMETPAMHU U XOJIOAUIbHUKAMHU.

12. Henb3st HarpeBarh 3aKyNOpPEHHBIE JIOOBIE ammapaTbl U COCYJbl, KpOMe
T€X, KOTOpbIE CHEUWaIbHO JJIA 3TOro IpeaHa3HadeHbl. Henb3s HarpeBaTh
KUJIKOCTH B TOJICTOCTEHHOW U MEPHOM 1ocyie (OHa MOKET JIOMHYTh).

13. Ilpu mponuBaHUM PEaKTUBOB HEJb3s HAKJIOHATHCA HaJ OTBEPCTHEM
cocyza Bo u30exaHue rnonajanus OpbI3r Ha JTULo U onexay. [Ipu ucnonszoBaHuu
IpoOHpKOJepkKaATeNId HEOOXOIUMO 3aXXUMaThb MNPOOUPKY OJIMKE K OTKPHITOMY
KoHIy. Henb3d Tarxke HaAKIOHATHCS HAJ HAarpeBaeMOM KHUIKOCTbIO, TaK KaK ee
MO’KeT BbIOpocuTh. Hukorna He HanmpaBiisiiTe OTKPBITHIN KOHEL NMPOOUPKH K cede
WIM B CTOPOHY Balllero cocenaa.

14. B nmaGopaTopun 3ampeniaercs npoOoBaTh Ha BKYC PEAKTHUBBI, a TAKKE
NPUHAMATH MUY, IUTh U KypUTh.

15. llenoyHble METAIBI JOJKHBI XPAHUTHCS MO CJIOEM KEPOCUHA, TOJIyOsIa
WIM KCUJIOJA, HE COJepKallMX cieoB Boabl. Henb3s paboTaTh ¢ METAIIIMYECKUM
HaTpueM NOOJU30CTU OT BOAOINPOBOJHOTO KpaHa. [lpuctymas k paborte, Hamo
HACyXO BBITEPETh CTOJ M BBICYIIMTH IOCYIy, B KOTOpOWl OyAeT MpPOBOIUTHCS
peakuusi ¢ MeTaJmMueckuMm HatpueM. llocie oxoHuaHusi paboOThl HENb3s Cpasy
MBITb 3Ty TIOCYAY BOJOW, CJEAyeT CcHadaja YHMYTOXKUTh OCTATKH HaTpus,
pacTtBopsisi ux B cnupre. KpynmHble ocTaTku HaTpusi WM €ro OOpe3KU CleoyeT
MIOMECTHUTH B OTJIETbHYIO OAHKY C KEPOCUHOM (TOJYOJIOM HJIA KCHIIOJIIOM).

16. Kareropuuecku 3ampeniaercsi XpaHuTb OpoM B Xpymnkoi mocyne. s
3TOr0 MPUMEHSIOT TOJICTOCTEHHBIE CKIISIHKH C IPUTEPTHIMU TPOOKaAMHU.

Bce pabGotel ¢ Opomom ciemyeT MPOBOAUTH B XOPOIIO BEHTUIUPYEMOM
BBITSDKHOM IIKa(y, B pe3MHOBBIX MepYaTKax M 3alIUTHBIX oukax. [Ipu momamanum
OpoMa Ha KOXYy HEO0OXOJAMMO HEMENJIEHHO NPOTEPETh MOPAKEHHBIM Yy4acTOK
CIIUPTOM, @ 3aT€M CMa3aTh TJIMLEPUHOM.

17. Henb3s kjgacTe Ha JaOOpPATOPHBIE CTOJBI MOCTOPOHHHUE MPEAMETHI
(CyMKw, LIAIMKH U JIp.), @ TAK’KE BEIIATh B J1a00OPaTOPUU BEPXHIOIO OJICIKIY.

18. O mobom mpowucuiecTBUM B jJabopaTopuu, Jaxe CaMoM
HE3HAUYUTEITLHOM, HEOOXO0IUMO COOOIIUTD MPENOI1aBaTEIO.

19. He ctecHsiiTech crpammBarh y npenojaBareis 000 BCeM, B UeM y Bac
€CTh COMHEHH!



IIpaBu/1a NPOTHBOMOKAPHOM 0€30MMACHOCTH

1.  OcrtopoxHO oOOpamaiiTecb C HarpeBaTelIbHBIMU  MPUOOPAMH.
3anpemaercs paboTaTb C HEUCHPABHBIM O00OpPYJIOBaHMEM M NpUOOpamu.
Kareropuuecku 3arpemaercsi UCIoJIb30BaTh AJI MOJKIIOUEHUS 3JIEKTPOIPHOOpPHI
C OrOJICHHBIMH MPOBOJIAMHU WM C NOBPEXAEHHON u3ossauuei. [Ipu neperopanuu
CHUPAJIH IEKTPOIUIUTKY OTKIFOUYUTE IUTUTKY OT JIEKTPOCETH.

2. Ilpm npoBeOEeHUM OIBITOB, B KOTOPbIX MOXET IPOU3OUTH
CaMOBO3TrOpaHUE, HEOOXOIMMO HMMETh MOJ PYKaMH acOECTOBOE OEsuIo, IMECOK,
COBOK U T.II.

3. B cnywyae BoOCIUIaMEHEHHUS! TOPIOYMX BEIIECTB OBICTPO BBIKIIOUHUTE
BEHTWISILIMIO  BBITSDKHOTO  IIKada, TOoracuTe  CHUPTOBKY,  00€CcTOubTe
JJIEKTpOHArpeBaTeNibHbIE  MPUOOPHI, yOepuTre COCyAsl C  OTHEOMACHBIMHU
BEIIECTBAMH U TYIIIUTE MOXKap:

a) ropsAlUe S>KUJIKOCTH NPUKpPOHTE acOecToM, a 3aTeM, €CIH HYXKHO,

3aCBIIIBTC IICCKOM, HO HC 3aJIMBaNTe BOI[Oﬁ;

0) 3aropesiuiics hochop racuTe MOKpbIM MECKOM WITH BOJIOH;

B) B CJIy4ae BOCIUIAMEHEHHUS IIEIOYHBIX METAJIJIOB TacUTE TIaMs TOJIBKO

CyXHUM IIECKOM, HO HE BOJIOH;

I') B Cllydae BO3TOpaHMs OJIEXk bl HAa YEJIIOBEKE HEOOXOIMMO HAKPHITh €T0

acOECTOBBIM OJICSIIIOM;

1) HEOOIbIINE JIOKAJIbHBIE TTOXKAphl TYIIUTh MPU MOMOIIU YTIEKUCIOTHOTO
OTHETYIIUTENIS; PU OOJIBIIIOM 33 IbIMIICHUHU UCIIOIB30BaTh MIPOTUBOTA3.

4. Bo Bcex ciyyasx mokapa B Ja0OpaTOpUM HEMEMJIEHHO BBI3OBUTE
MOXKapHyl0 KomaHay 1o Tenedony «112» (3a HCKIIOYEHHEM BOCIUIAMEHEHUS
MICJIOYHBIX METAJIJIOB), U, HE 0XKUIasi MTPUOBITUS MOKAPHUKOB, IPUMHUTE BCE MEPHI
K JIMKBHJIAIIMM TI0’Kapa COOCTBEHHBIMU CHJIAMH U UMEIOIIUMHUCS CPEACTBAMHU.
CTyaeHTbI JOJIKHBI TIOKUHYTH JJA00PaTOpHIO.
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Mepbl epBoil IOMOIIH MPH HECYACTHBIX CJIy4asX

B nmaGoparopun ObIBaroT ciydan, TpeOyIomye HEOTIOKHON MEIUITMHCKOM
NOMOILM, — IOPE3bl PYK CTEKIOM, OXOIM TOPSYUMHU NpPEIMETaMH, KHCIOTaMH,
nienouyamu. [l oka3zaHusl MEepBOi MOMOIIM B J1a0OpaTOPUU MMeEeTCsl anTeyka. B
CEPbE3HBIX CIyYasx HE0OXOIMMO MOCTPAJABIIETO COIPOBOIUTH K Bpayy.

OcHOBHBIE ITpaBuUia NEPBOIM MOMOIIH CBOJASTCS K CIEIYIOIIEMY:

I. IIpu Menkux mopes3ax CTEKJIOM YJalUTe OCKOJIKM W3 paHbl, CMOMNTE
KpPOBb, IPOJE3UHPUIIUPYHUTE PACTBOPOM H0J1a U TIEPEBSKUTE OUHTOM.

2. Tlpu oxore pyk WIM JIMlla PEAKTUBOM CMOWTE PEAKTHB OOJIBIIUM
KOJIMYECTBOM BOJBI, 3aTEM B CIIyyae OXOra IIesnoublo —1%-HbIM pacTBOpoM
YKCYCHOM KHCIOTOM, B Cllydae oOXkora KHUcIOTOM —3%-HbIM pPacTBOPOM
TUAPOKApOOHATAa HATpUs, a 3aTeM OIATh BOAoW. Omexay, CONPUKACABUIYIOCS C
peakTUBaMH, CIEIYET CHATD.

3. IIpu oxore ropstueit >KkUJIKOCTbIO WIIA FTOPSAYUM MPEAMETOM 000KKEHHOE
MECTO MIPOMOMTE MPOTOYHOMN XOJIOIHOW BOAOMN B TeueHue 5—10 MuH.

3areM cieAyeT HEMEMJIEHHO [IOCTaBUTh B Onwxkaiimee jedeOHOe
YUpEeKACHHE.

4. Tlpu mnomagaHuM XUMHUYECKOTO BEIIECTBA B TJla3a MX HEOOXOIUMO
OOUJILHO TIPOMBITH B TeueHue 10—15 MuH cTpyeit X010/1HOM BOABI (MM UCTIOJIBb3YS
IJIa3HYI0 TPOMBIBANIKY) Tak, 4TOOBl OHAa CTeKajla OT Hoca K BHCKy. Beku
MOPaKEHHOTO TJla3a BO BpPEMs TMPOMBIBAHUS JOJKHBI OBITh OCTOPOYKHO
pa3BepHyThl. KOHTaKTHBIE JTMH3BI MEpPE] MTPOMBIBAHUEM CIIEYET CHATH. 3aTEM B
J1000M cllydae MoCTpaJaBIIero He3aMeIJIUTEIbHO JJOCTAaBUTh B TJIA3HYIO KIIMHUKY.

5. Ilpu momaganuu sigja BHYTPb HEOOXOAMMO BBI3BATH PBOTY MPHUHSITHEM
TEIJIOr0 pacTBOpa MoBapeHHOUW coiu (3—4 daifHble JOKKM Ha CTakaH BOJIbI) U
3aTeM HaJaBUTh MajJblEM Ha 33JHIOI0 YacTh 3€Ba, JlaBas MOCTPAJaBIIEMYy IUTh
00JBIIOE KOJIMYECTBO TEIUIOW BOABL. Eciu mocTtpagaBmmii moTepsil COZHAHUE WU
K€ OTpaBJICHUE BBI3BAHO MPOTJIATHIBAHUEM PACTBOPUTENISA, KHUCIOTHI UM ILEJIOYH,
TO PBOTY BbI3bIBaTh HeEJNb3s. [locTpagaBIIero MepeHecTH Ha CBEXKUN BO3IyX U
OCTaBUTh B CIIOKOMHOM TMOJOKEHUHM B Teruie. HemenneHHO BbI3BaTh Opurany
HEOTJIOKHOU MOMOIIIH.

6. Ilpu mnopakeHHH DJJIEKTPUUYECKHUM TOKOM HEOOXOAMMO OBICTPO
OCBOOOJMTH  TOCTPAJABIIETO OT JIEUCTBHS TOKA IyTeM  OTKIIIOUCHHUS
AJEKTPOIHEPTUHM OOIIMM PYOUIILHUKOM. BBIHECTH TOCTpajaBIIEro Ha CBEXKHUI
BO3JyX U MPU HEOOXOJMMOCTH CHENaTh €My MCKYCCTBEHHOE JIbIXaHHWE U Maccax
cepaua. HeMenneHHO BbI3BaTh CKOPYIO IIOMOUIb.
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JlabopaTtopnas padora Nel

Tema: UnenTudukanus BelecTB OCHOBHbIX KJIACCOB HEOPraHUYeCKUX
COeUHEHUM.

1. Hean:

1.1.®@opmupoBanue KIJIFOUEBBIX KOMIIETEHLIHM pu peleHnn
AKCIIEPUMEHTAJIBHBIX 33]1a4;

1.2. ®opMupoBaHue MNpPeIMETHOU (MCCIEAOBATEIBCKOW) KOMIIETCHIIUU
CTYACHTOB NpPH 3aKPEIUICHUM MaTepuaga [0 CBOMCTBAM HEOPraHUYECKHUX
BEILECTB U UX COCAUHCHUI;

1.3. ®opmupoBanue MpodecCHOHATHFHBIX KOMIIETEHIIUN Ha YPOKE MOCPEICTBOM
CBSI3W MaTepualia ¢ BBIOpaHHOW Mpodeccuu C TOUYKU 3PEHUS] COXPAHHOCTHU
OKPYKaIOUIEN CPEIBL.

2. Bapaum:.

2.1.CpopMupoBaTh MOHUMAHUE MPOTEKAHUSA 3aKOHOMEPHOCTEW XHWMHUYECKHX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOLIECW cpele, LUEJTOCTHOM HAayYHOM KAapTHUHBI
MHPA, B3aUMOCBSI3U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2.2.Pa3BuUTh yMEHUS COCTABIIATH (POPMYJIBI U YPABHCHHSI XUMUUECKUX PEAKITAN
HEOPTaHUYECKUX  BEHIECTB, OOBACHATH MX CMBICI, HHTEPIPETUPOBATH
pEe3yJIbTAaThl XUMHYECKUX KCIIEPUMEHTOB;

2.3. 3akpenuth 3HaHUA 10 TemMe «OCHOBHBIC KIJIACCHI HEOPTaHMYECCKUX
BEIIIECTBY.

3. O6opynoBaHHe U PEAKTHBBI:

3.1. Boanbie pactBopsl o 20 M (MACHTU(DUIUPYEMBIC BEIIECTBA) HATUTHIC
B 4 IpOHyMEpOBaHHBIE TPOOUPKHU:

1) Na,COs3, 5% pacTtBOp

2) NaOH, 0,1u pactBop

3) Na,SO4 5% pactBop

4) HCI, pas6aBicHHas

3.2. Bogusie pacTBOpHI (MACHTUDHUITUPYIONTNE PEAKTUBBI) H HHIUKATOPHI:

ConsHast  kucnora, xjopua Oapus, HUTpaT cepedpa, HHAUKATOP
dbenondranens.

4. Xoxa padoTsl
OnwiT 1. U3 xaxmoi npoOupku (MaeHTHGHUIMPYEMbIe BEHIECTBa) Oepem
aJIMKBOTHI TI0 2 MJI pacTBOpa W HajuBaeM B 4 yuCTbie MPOOUpPKHU. X0 paboThl U
pe3yabTaThl SKCIIEPUMEHTOB 3alIMChIBAEM B COOTBETCTBYIOIINE Ipadbl:
B kaxnyio mnpoOupky mobaBmsieM 1o 2-3 Kamuik WHIUKATOpa
dbenondranenn. XKunkoctu B ABYX MPOOWPKaX OKPACHIUCH B MAJIMHOBBIA IIBET
12



(mouemy?) (B stux mpobupkax moryT ObiTh NaOH wmmu Na,COj Ilotomy, urto
UHIUKATOP (peHOoI(PTaNerH B IIETOUYHOMN Cpejie OKpAITMBAaET PaCTBOP B MAJTMHOBBIN
nBeT. Na,CO;3; - cosb oOpa3oBaHa CHJIBHBIM OCHOBAaHHEM M CJIa00ON KHCIIOTOH,
SHayuT rHAponu3 mo ammoHy: COz°+ HOH = HCOz+ OH' pH>7 peakims
HIeJI0YHAas 3a CYET THJOPOKCU]I-AHUOHOB BOJIbI).

B st nBe mnpoOupku Mo KarisiM J100aBiIsieM pacTBOP COJSTHOM
KHUCIIOTHI 1O MCUE3HOBEHUSI MaJTMHOBOTO OKpamrBanus. [Ipu s3tom HabmomaeM 4to
OPOUCXOAUT B TpoOMpkax. B mepBoit mpoOupke HaAOMIOZAETCS BbIACICHUE
My3BIPPKOB Ta3a, BO BTOPOW My3BIPhKU Ta3a HE Bbaensiorcs. [lpu omyckanum
TOpsIIeH CIMYKK B MPOOUPKY, TA€  BbLAENsAeTcs  ra3,  HaOmrogaercs
notyxanue orusi. IlpoBepsiem Ha OuIynb MPOOMPKH HA BBIJCICHUE TEIUIOTHL. Bo
BTOpOiIl MpoOupKe, TIie OTCYTCTBYET BBIJCICHUE Ta3a, HaOIIOAAaeTCs HarpeBaHue
CTeHKH npobupku. Bo BTopyro mpobupku nqobdasnsiem 3-3 Karim pacTBOpa HUTpaTa
cepeOpa. HaGmonaem BeinazieHre 6€J10ro TBOPOKUCTOTIO OCajKka XJjJopuaa cepedpa
— KaueCTBEHHAs peaKIlys T'a XJOPHUJ UOH. 3alKiChiBaéM XUMUYECKUE YPABHEHUS B
rpady «Xoa pabote». PesynbTaThl HaOmIOAeHUN BHOCHM B Tpady «Pesynbrary.
OnBITHBIM TMyTEM YCTAHOBWJIM, YTO B IEPBOM MPOOMPKE HAXOAUTCS PACTBOP
kapbonara Hatpusi Na2CO3. Bo Bropoii mnpoOupke HaXOIUTCS PACTBOP
rugpokcuaa Hatpus NaOH.

OnbiT 2. Ocranuch HEUACHTUPUIIUPYEMBIMU €II€ JBa COCIUHEHUS
(Na,SO4 , HCI). U3 aByx mnpoOupok (MaeHTUHUIHPYEMbIC BEIIECTBA) Oepem
AJIMKBOTBHI 110 2 MJI paCTBOpA M HAJTUBAEM B 2 YHCTHIE MPOOUPKH.

Ilpu Oobasnenuu 6 npooupku pacmeopa Humpama cepedpa o0bpaszyemcs
Oenvlll 0cadoK xaopuoa cepebpa, a 860 8MOPOM CAydae MAloOPACEOPUMbIU MOHiCE
benvili  0cadoxk  cyabghama cepebpa. B Odannom  cnyyae  0ocmogepHo
uoenmughuyuposame Geujecmea He NOJYYUMCcs, m.K 8 00eux Cayuasx evinaoaem
benviti ocadok. Illosmomy cHauana Hao0o YCMawo8umMb 6 KAaKOU Npooupke
Haxooumcst pacmeop Na,SOy.

st unentudukanuu Na,SO4 B mpoOupku HallMBaeM 1o 2-3 Karuii pacTBopa
xyopuaa Oapusi. B TpeTtheit mpoOupke BbinagaeT 0esblii 0cagok cyibgara 6apus. B
YeTBEPTOM MPOOMPKE HUYETO HE MPOUCXOAUT. 3HAYUT B TPEThE NPOOUpKE
HAXOJIUTCS PacTBOP CyJibdaTa HATPHUS.

Xon paboTel W pe3yJbTaThl IKCIEPUMEHTOB 3alMChIBAEM B COOTBETCTBYIOILIUE
rpadbl TaOJIULIBL.

OnwiT 3. Ocranock HeuaeHTuuupyeMbiM oHo BemiectBo (HCI). Mbr u
TaKk 1O  YyCIOBUIO  3aJadd  3HAaeM, UYTO B  YEeTBEpTOM  mpobOupke
HEUJICHTU(DUIIUPYEMBIM OCTaJICS PACTBOP COJITHOM KHCIOTHL. MBI XK€ XUMHKH.
[To3TOMy 3KCHEpUMEHTAIBHO JOKa)X€M, YTO B 4YETBEPTON MPOOMPKE HAXOIUTCS
pacTBOp COJIIHOM KUCIOTHI. bepeM anukBoTy 2 MJ pacTBOpa B YHUCTYIO MPOOUPKY
¥ HanuBaeM 2-3 Kamuii pacTBopa HuUTpara cepedpa. [Ipu 3ToM BhImamaer Oemnbiid
TBOPOKHUCTBIN 0CAIOK XJIOpHaa cepedpa.

4.1. Xom paboTel W  pe3yiabTaThl  OKCIEPUMEHTOB  3alKChiBa€M B
COOTBETCTBYIOIINE TPAQbI TAOTHIIBI.
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HaszBanue
ONbITA

Hcxonunie
BellecTBA

Xoxa padoTbl

Pe3syabTar

Pacnio3znaBanue
MPEII0KEHHBIX
BEILLIECTB

Na,COs3

2Na;CO3+4HCI=4NaNO3+2C0O,+2H,0
Na,COj3 - conb 00pazoBaHa CHIIBHBIM
OCHOBAHHEM U CJIA00H KUCIOTOMH,
3HAYMT TUAPOoIu3 1o aHuoHy: CO3(2-)
+ HOH = HCO3(-) + OH(-) pH>7
peaKius MIeI0YHast 33 CYET
THUAOPOKCHI-aHUOHOB BOJIBI).

[Ipu noGaBneHun
WHNKATOpa
dbenondranenn-
MaJIMHOBOE
OKpaIlIBaHUE.
[Tpu noGasneHnu
COJISTHOH KHCIIOTHI
MaJIMHOBOE
OKpaIllMBaHUE
UCYe3aeT,
IPOUCXOTUT
BBIJICTICHHE
y3bIPEKOB
YTIICKUCIIOTO

rasa. lNpwu
onycKaHum
rOpsILLEN CMNYKN B
npobupky,
HabntogaeTcs
NMOTYXaHWe OrHs.

NaOH

NaOH + unaukarop denondranenn
NaOH +HCI = NaCl + H,0 +Q

NaCl+AgNO3;=NaNO;+AgCl

(peakyusa Ha xnopud UOH)

[Ipu noGaBneHun
WHUKATOpa
dbenondranenn-
MaJIMHOBOE
OKpalllMBaHUE.
[Ipu no6aBnenun
COJISTHOM KUCIIOTBI
MaJIMHOBOE
OKpaIlliBaHUE
UCYe3aeT,
MPOUCXOTUT
BBIJICTICHHC
TEIUIOTHI.
Brinagenue
oenoro
TBOPOKHCTOTO
ocaJiKa XJIopuaa
cepebpa

Na,SO4

Na,S0,+BaCl,=2NaCl+BaSO,
(peakyua Ha cynbgpam UOH)

Brimanenne
0OeJjoro ocauka
cynbdara d6apus

HCI

HCI+AgNO;=HNO3+AgClI

(peakyua Ha xnopud UoH)

Brinanenue
Oesoro
TBOPOKUCTOTO
ocaJika XJIOpHaa
cepebpa
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PacTBoOpbI:
ConsiHas
KHCJI0Ta
Xgopun 6apust
Hurpar
cepebpa
HNuaukarop
dbenondranens

5. PexoMeHayeMble HCTOYHUKH HH(OPMaLIUU

5.1. https://multiurok.ru/index.php/files/metodicheskaia-razrabotka-
laboratornaia-rabota-1-z.html

5.2. https://infourok.ru/metodicheskaya-razrabotka-laboratorno-
prakticheskogo-zanyatiya-identifikaciya-neorganicheskih-veshestv-
6917402.html
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https://infourok.ru/metodicheskaya-razrabotka-laboratorno-prakticheskogo-zanyatiya-identifikaciya-neorganicheskih-veshestv-6917402.html

JlabopaTtopHasi pa6ora Ne 2

Tema: UcnibiTaHWe pAaCTBOPOB KHUCJIOT, OCHOBAHUN M COJIel HHAUKATOPAMHU.

1. Hean:

1.1.®@opmupoBanue KJIFOYEBBIX KOMIIETEHLIUN pu pelieHuu
DKCIEPUMEHTAJIBHBIX 3a/1a4;

1.2. ®opmupoBaHME TPEAMETHON  (MCCIENOBATENbCKOW) KOMIETEHIIMH
CTYJICHTOB IIPY 3aKPEIUICHUU MaTepuasa 110 CBOMCTBAM HEOPTraHUYECKUX BEIECTB
Y UX COCIUHEHUN;

1.3. ®opmupoBaHue npodeccuoHaIbHBIX KOMIIETEHIMN Ha YPOKE MOCPEICTBOM
CBSI3M MaTepuajla ¢ BBIOpPAHHOM MNpoQeccuH C TOYKU 3pPEHUS] COXPAHHOCTH
OKPY’KAIOIIEH CPEBI.

2. 3agauu:

2.1.ChopmupoBaTh MOHUMAHUE MPOTEKAHUS 3aKOHOMEPHOCTEH XMMHUYECKUX
IIPOLIECCOB U SBJIECHUM B OKPYKAIOLIEN Cpee, UETOCTHON HAyYHOU KapTUHBI MUPAa,
B3aMMOCBSI3HM B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2.2.Pa3BUTh yMEHHSI COCTABIATH (DOPMYIBI M YPABHEHHSI XUMUYECKUX PEAKIIHIA
HEOPTraHWYECKUX BEUIECTB, OOBACHATh UX CMBICI, HHTEPIPETUPOBATH PE3YJIbTATHI
XUMUYECKUX JKCIIEPUMEHTOB;

2.3. 3akpenuTh 3HaHUs 10 TeMe «XUMHUYECKHE CBOMCTBA KUCIOT, OCHOBAHUN U
coznei. ['maposnms conemn.

3. O0opynoBaHMe U PEAKTHBBI:

- 4 poOUPKHU WJIU TIJIACTUHBI C THE3/IaMU;

- pacTBOp cepHOil KuciotsI (1:5);

- pacTBOp COJISTHOM KUCHOTHI (1:3);

- pacTBOp KapOoHaTa HaTpusi, 5% pacTBop;

- pacTBOp xJyopuaa Hatpus, 5% pacTBop;

-pacTBOp JIaKMYycCa;

- pacTBOp METHJIOBOT'O OPAH>KEBOTO (METUIIOPAHIK);

- pactBOp (peHONpTaTCHHA.

4. Xoa padoThI:
OnpiT 1: UcnibiTaHHE PACTBOPOB KUCJIOT

B 3 npoOupku mim TrHe3/la MIaCTHHBI BHECHUTE MO S5 Kamelb pacTBOpa
COJITHOM KHUCIJIOTBI, K OJHOM J00aBbTe KaIUIIO JAKMyca, a K JIPYrod — Karulio
METUJIOpaHXka, K TpeThel Karuito ¢peHondTaienHa.

16



Kak n3mensercss okpacka MHAMKATOPOB OT NEUCTBUS KACIOTHI?

Teneps mponenaiite To xe camoe ¢ cepHoi kucioToi. Uro Habmonaere?
Kakoil MOXHO cnenaTe OOIIMIA BBIBOJ O JEMCTBUM KHCIOT Ha MHAWKATOPBHI —
JaKMyC ¥ METWIOBBIN opamxkeBblii? Corjmacyercss 7Tu BBIBOA C TaOiuien
«/I3MeHeHne IBETa HHIUKATOPOBY.

N3mMeHeHue IBETA MHAMKATOPOB

WNuaukarop Cpena
KHCas HEWTpasbHas HIEJI0YHas
Jlakmyc KpacCHBIN (broNeTOBBIN CUHUU
denondranenH OCCIIBETHBIM OeCIBETHBIM MaJIMHOBBIN
MeTtunopanx PO30BBIN OpPaHKEBbIN YKEIITHIN

PGSYHBTaTBI OIIBITOB O(l)OpMI/ITG B BHAC Ta6J'II/I]_II>II

WNunukarop Kucnotst

CepHas Consanas

Jlakmyc

®denondranenx

Metunopanx

OmnpiT 2: UcnibiTaHHE PACTBOPOB OCHOBAHUI

B 3 npoOupku uinu rHe3na MIACTUHBI BHECUTE MO 5 Karejab pacTBOpa
THAPOKCUJIA HATPHUs, K OJHOM 100aBbTE KaILIIO JIAKMYyCa, a K JAPYrod — Karuiio
METHJIOpaHka, K TPeThel Karutio ¢heHondTaienHa.

Kak u3mensercs OKpaCKa HHAUKATOPOB OT HeﬁCTBHH OCHOBAHMA?

Tenepps npojenaiTe TO e caMoe ¢ THAPOKCHIOM aMMOHHS (aMMHAKa).
Uro mabmomaere? Kakoii MOXKHO cienaTh OOIIMi BBIBOJ O ACHCTBUHM OCHOBAHUM
Ha wuHAUKATOp — denondranenn? Cornacyercs JTu BBIBOA C TaOIHIIEH
«3MeHeHune 1BeTa UHIUKATOPOBY.

Pe3ynbraThl ONbITOB 0hOPMUTE B BUIC TAOJIUIIBI:

WNunukarop OcHoBaHus
I'mppoxkcun I'mppoxcun
HaTpus aMMOHMUS
(amMmMHaK)
Jlakmyc
denondranent
Metunopanx
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OnbiT 3. UcnibiTaHHE PACTBOPOB coJei

B 3 npoOupku uinu rHe3ia MIaCTUHBI BHECHTE MO S5 Kareiab pacTBOpa
KapOoHaTa HaTpus, K OJHOW J100aBbTE KAIIIO JIAKMYyCa, a K JIPYrod — Karuio

METUJIOpaHka, K TPeThel Karutio ¢heHondTaienHa.

Kax n3mensieTcss okpacka HHIAKATOPOB OT JICHCTBHS pacTBOpa KapOoHATa

HaTpUA?

Teneps mponenaiTe TO K€ caMoe C PacTBOPOM XJIOpUAOM HaTpus. Uto
HaOmomaere? Kakoil MOXHO craenaTh OOIIMI BBIBOA O JACHCTBUU pPacTBOPOB
cosiel Ha uHAMKatopel? Cornacyercs Ji BeIBOJ ¢ Tabnuuen «M3MeHeHue 1sera

HHIHUKAaTOPOB».

Pe3ynbpTaThl ONbITOB 0hOpMUTE B BUE TAOTUIIBI:

Nuauxarop PactBOpEI comeit
KapOonar Xnopua
HaTpus HaTpus
Jlakmyc
®denondranenH
Metunopanx

5. PexoMeHayemMble HCTOUYHMKH UH(OpPMALMU

5.1. https://reshak.ru/otvet/qabrielyan1l.php?otvetl=Ilab/10

5.2. https://infourok.ru/komplekt-laboratornyh-rabot-po-himii-

5753154.html
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JlabopaTtopnas paGora Ne3

Tema: Tunbl xumMuyecknx peakuuii. Peakuum, uaymme ¢ o0pasoBaHuemM
ocajka, ra3a uJjim BOjbl.

1. Hean:

1.1.®@opmupoBanue KJIFOYEBBIX KOMIIETEHLIUN pu pelLieHuu
DKCIIEPUMEHTAJIBbHBIX 33/1a4;

1.2. ®opmupoBaHME TPEAMETHON  (MCCIENOBATENbCKOW) KOMIETEHIIMH
CTYJEHTOB IIPY 3aKPEIUICHUU MaTepuasa [0 CBOWCTBAM HEOPraHUYECKUX BEIECTB
Y UX COCUHEHUN;

1.3. ®opmupoBaHue npodeccuoHaIbHbIX KOMIIETEHIUN Ha YPOKE MOCPEICTBOM
CBSI3M MaTepualla ¢ BBIOpaHHOM MNpodeccur C TOYKH 3pEHUS] COXPAHHOCTH
OKPYKaIOIIEN CPEIBI.

2.3apaum:

2.1.ChopmupoBaTh MOHUMAHUE MPOTEKAHUS 3aKOHOMEPHOCTEH XHMHUYECKUX
IIPOLIECCOB U SBJIEHUM B OKPYKAIOIIEN CpeE, UETOCTHON HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3H B3aMMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

2.2.Pa3BUTh yMEHHSI COCTABIATH (DOPMYIBI M YPABHEHHSI XUMHUYECKUX PEAKIIHIA
HEOPraHUYECKUX BEIECTB, OOBICHATh UX CMBICI, HHTEPIPETUPOBATH PE3YIbTATHI
XUMUYECKUX IKCIIEPUMEHTOB;

2.3.3akpenuTh 3HaHUA MO Teme «Tumbl XUMHYECKUX peakuuit». CocTaBieHHe
peakuuii HFOHHOTro OOMEeHa.

3. OOopynoBaHue U PEAKTHBDI:

- IITATUB C IPOOUPKaAMU;

- IepKaTedb Uil MPOOUPOK;

- cynb(aT Kanusi, BOAHBIA PacTBOD;
-xJj0opuz 0apusi, BOAHBIA PacTBOp;
-kapOOHaT HaTpHsl, BOJIHBIN pacTBOpP;
-a30THAs KUCJI0Ta, pa30aBiIeHHBIN pacTBOD;
-enkuii Hatp, 0,1 H pactBop;

- xmopu xene3a (111), BogHbIit pacTBOD.

4. Xopa padoTbi:

HonHble peakum -peaxiuu, MPOTEKAIIINE B pACTBOPaX MEKy HOHAMU.
Peaknuu wmoHHOr0o OOMEHAa HE COIPOBOXKIACTCS H3MEHEHHUEM 3apsjia HMOHOB
(cTemeHM OKUCIICHHS aTOMOB). BO3MOKHO /IBa BapuaHTa UCX0Ja PEaKIIMA HOHHOTO
oOMeHa:

a) peakuus uaeT 00paTUMO;
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0) peakuus umeT HEOOPATUMO.
Peakiiuu moHHOTO 0OMEHA UAYT B COOTBETCTBUU CO CXEMOM:
AB+CJl 2> AJl+BC
Peaknun MOHHOTO OOMCHa MpOTEKAaeT HEOOpaTHMO B TpPEX CiydasxX, Koraa
oOpa3yeTcsi: TPYJIHO pPacCTBOPHUMOE COSAMHEHHUE(0CaI0K), Ta3000pa3HbIC BEIIECTBA
(H.S, CO,, NHs...), manoauccoruupyiomux Bemiects (H,O, HCN,CH;COOH |,

HNO,, H3POy,), u Hecroiikue coequneaus: NH,OH— NH;T + H,O:

CcO, T + H,0; H,S0; — H,0 + SO,T

H2C03 —

4.1.Pe3ynbTaThl OMBITOB 3aMOJTHUTE B TAOIUITY, HAMUIIIATE MOJICKYJISIPHOM,
MIOJTHOM M COKpAIEHHOH (hopMe ypaBHEHHE PeaKInii MOHHOTO OOMEHa.

OnpiT. Peaknium MOHHOT0 00MeHa, Haylue Heo0paTuMo

Ha3zBanue Hcxonubl | Xoa paboTbl Pesynprar
OIIbITa €

BCIICCTBaA
Onovim 1. Xnopug CoctaBbTe PHO: Hao0mronanu:
Oébpazoeanue Oapwusi, BaCL,+ K;SO4— BBITIAJ
ocaoka. Cynbpar (peweHue)BaCl, + K,SO4 = BaSO, + 0CazIoK
B mpobupky k 1 KaJHs 2KCI Oeroro 1Bera
MJI pacTBopa MonHoe noHHoe ypasHeHue: Ba** +
xnopuza 6apust 2CL + 2K*+ SO4% = Ba**'S04% + 2K*
MIPUIIBEM TI0 +2CL°
KaIlJIsiM pacTBOP Cokpall€HHOEe MOHHOE YpaBHEHUE:
cynbdara Kajaus Ba® + SO4% = Ba®'s04 ~
Onwvim 2. A3oTHas Cocrasbre PUO: Habmronanu:
Ooépaszoeanue KHCJIOTA, (peweHue)HNO; + Na,COz— BBIJICJICHHE
2aza Kap6onar 2HNO3+Na,CO3=2NaNO3+C0O,+H,0 rasza
B npoOupky c 1 HaTpUs 2H+2NO3+2Na+C0O3=2Na+2NO3+CO,+
MJI pacTBOpa H,
KapOoHara CokpalleHHoe: 2H+CO3=CO,+H,0.
Hatpus (Na,COs3)
OCTOPOXKHO
npuibeM 1 M
A30THOM KHUCIJIOTHI
Onvim 3. Enxuii Cocrasbre PUO: Habmronanu:
Ooépaszoeanue HaTp, NaOH + HNO; —» MaJTMHOBBII
60001 A3zoTHas (peweHue) pacTBop
B mipo6upky x 1 KHCIIOTa NaOH + HNO3z; = NaNO3 + H , O. o0ecIBeTHIIC

MJT pacTBOpa
€IKOTO HaTpa
MPUIEEM KarlIro
dbenondranenHa
u 1o6aBuM 1 M
a30THOU
KHUCJIOTEL. .

MoHHOoe ypaBHeHue BbIrmaauT
cnegyoowmnm obpasom:

Na*"+OH +H"+NO3 =Na*+NO?*

+H,O0.
CokpalieHHoe: OH -+ H+=H, O.

s
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Onwvim 4.
Ooépa3zoeanue
ocaoka u e2o
pacmeopenue

B npobupke
cMmerniaem o 1 mi
pacTBopa
XJIOpHUa xKene3a
(1) 1 exxoro
Hatpa. K
MOJIyYEHHOMY
0CaJIKy
TUIPOKCHUIA
xeneza(lll)

IPUIBEM PACTBOP
HNO ;

Xnopua
JKenesa
(1),
Enxwit
HaTp,
A3zoTHas
KHCJIOTa

FeCl; + NaOH—

FeCl; + 3NaOH = Fe(OH)3 + 3NaCl
Fe* + 3CI' + 3Na" + 30H = Fe(OH)**
3Na" + 3Cl Fe** + 30H =

Fe(OH)s

CocrasbTe PHO:

Fe(OH); + HNO3; —

(peweHue)ObLwan peakums:

Fe(OH); + 3 HNO; ---> Fe(NO3); + 3 H,0
[MonHoe NoHHOoe ypaBHeHMe:

Fe® + 30H + 3H" + 3NO® ---> Fe®" +
3NO3 + 3H20

CokpalieHHoe: OH + H --> H,0

Hao0mronamu:
BbITIAAA€T U
3arem
pacTBopsieTCs
0CaI0K
Oyporo 1BeTa

5. PexoMeHayemble HCTOYHMKHM HH(OPMALMU

5.1.

https://infourok.ru/laboratornaya-rabota-reakcii-iduschie-s-

obrazovaniem-osadka-gaza-ili-vodi-3032288.html

5.2. https://multiurok.ru/files/praktichieskaia-rabota-1-rieaktsii-idushchiie-

s-ob.html
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JlabopaTtopHast paGora Ned
Tema: UnenTudukanus opraHn4eCKMX COeJUHEHUH OTACJbHBIX KJIACCOB.

(BbIOepuTEe BapHaHT onbiTa Ne 1 wim Ne 2)

1. Hean:

1.1.®@opmupoBanue KJIFOYEBBIX KOMIIETEHLIUN pu pelLieHuu
DKCIIEPUMEHTAJIBHBIX 33]1a4;

1.2. ®opmupoBaHMe NpPEeAMETHOM  (MCCIEAOBATENBCKOM)  KOMIIETEHIUU
CTYJEHTOB IIPY 3aKPEIUICHUU MaTepuasa [0 CBOWCTBAM HEOPraHUYECKUX BEIECTB
Y UX COCUHEHUN;

1.3. ®opmupoBaHue npodeccuoHalIbHbIX KOMIIETEHIUN Ha YPOKE MOCPEICTBOM
CBSI3M MaTepualla C BBIOpaHHOM MNpoQeccur C TOYKUM 3pEHUs COXPAaHHOCTU
OKPYKaIOIIEN CPEIBI.

2. 3agaum:

1.1.CchopmupoBarh NOHMMaHUE NPOTEKAHUS 3aKOHOMEPHOCTEH XUMHUYECKUX
IIPOLIECCOB U SBJIEHUM B OKPYKAIOLIEN CpeE, UETOCTHON HAyYHOU KapTUHBI MUPAa,
B3aMMOCBSI3H B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

1.2.Pa3BuTh yMEHHUs COCTaBIATh (OPMYJIBI U YPABHEHUS XUMHUYECKHUX PEaKIINi
HEOPraHUYECKUX BEILECTB, OOBICHATh UX CMBICI, HHTEPIPETUPOBATH PE3YIbTAThHI
XUMHYECKUX 3KCIIEPUMEHTOB;

1.3.3akpenuts 3HaHuA 10 TeMe «HenpeaenbHble yraeBOI0POIbD.

3. O6opynoBaHuEe U PeaKTUBDI:
- CIIUPTOBKA,
- IUTATUB C MPOOUPKAMH;
- IepKaTeNb IS TPOOUPOK;
- KapOua kanbius B Kycoukax CaCy;
- OpomHas Boja, Br, — BogHBIM;
- pactBOp nepManranata kamuss KMnO,.

4. Xox padoTbI:

Omnpbit 1. ITosryyeHnue u cBOCTBA alleTH/ICHA.

CoOrofaiiTe TeXHUKY O0e30macHoCTH!

OMBITHI C AIETUIICHOM MPOBOJUTE OBICTPO U B BBITSXKHOM IIKAQdy.

[TonyueHHBIH aneTUSIeH U3 KapOuJa KalbLMS COJSPKUT BpPEAHBIC, HEMPHUSTHO
naxuymue npumecu: NHs, PH3 , AsH;.

Peakiust B3anmoielicTBHs KapOuia KaJbIUsl ¢ BOJOW 9K30TEPMHUYHA.
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Braqg KMnO,
Puc. Cxema J1a60paTopH0ﬁ YCTAaHOBKH I ITOJIYYCHUA allCTHIICHA.

Cobepurte 1a00paTOpHYIO YCTAHOBKY Kak IMOKa3aHO Ha pUcyHKe. Bo3bmuTte
JIBE IPOOUPKHU U HAJICHTE B OJIHY U3 HUX 3-5 Kareiab OpOMHOM BOJIbI, a B IPYTYIO 5-
6 Karenp pacTBOpa EpMaHraHaTa Kaiausl.

JUist Hayasia peakuuu B IPOOMPKY € Tra300TBOJAHON TPYyOKOW MOMECTHUTE
HECKOJIbKO KYCOYKOB KapOuJa KaJbI[Usi W HaJeUTe HEMHOIO BOJbI. 3aKpouTe
MpoOHPKY C MPOOKOMN € Ta300TBOJHOMN TPYOKOM.

XUMHU3M Tponecca:

CaC, +2H,0 — Ca(OH), | + HC=CH?

[Toouepé€nHo omycTUTE KOHEI[ Ta300TBOAHON TPYOKH CHayajga B OpPOMHYIO
BOJIY, 3aT€M B PACTBOp NIEpMaHTaHaTa KaJusl.

bpomuasi Boga obecuBeunBaeTcsi BCJIEICTBHE MPHUCOCAMHEHHUS aTOMOB
Opoma 1o MeCTy TPOHHOM CBSI3H.

XUMHU3M Tponecca:

HC=CH + Br, —» Br—-CH=CH-Br

1,2- mubpomMaTEH

Br_ Br
HC=CH +2Br, » _ ,CH-CH/
Br Br
1,1,2,2 - TerpabpomMaTaH
TpoitHast CBA3b MOXKET pa3pbIBaThCA A0 OJWHAPHOM WM ABOMHOW. Huke
MOKa3aH CJIy4au MOJIHOTO pa3phIBa.

Po30BhIl pacTBOp MepMaHraHaTa Kajaus Takke OBICTPO 0OECIBEUMBACTCS;
MPOUCXOJUT OKHUCJIEHUE alleTHUIeHAa [0 MECTy pa3pbiBa TPOWHON CBSI3U C

o0Opa30BaHUEM KaJIMEBOU COJIM I1aBEJIEBOM KUCIOTHI (OKcanaTa Kajws).
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XuMH3M Oporecca:

.0 0
3HC=CH+8KMnO, =3 C-C7  +2KOH +8MnO, +2H,0
KO OK
O0ecrieuenue 6p0MHOﬁ BOJAbI M pPaACTBOpa IICpMAHI'daHATAa KaJIhA JOKa3bIBACT

HCIIPCACIIBHOCTD allCTHUJICHA.

3aTeM NOBEPHUTE ra300TBOAHYIO TPYOKY OTBEPCTHEM BBEPX U MOAOKIUTE
alleTUJIEH Y KOHIA ra300TBOJHOW TpyOku. OH TOPUT CBETAMIMMCS, KONTAILIUM
IIJIAMEHEM.

XHUMU3M PEaKLIHHN:

»HC=CH+50, %~ 4C0, +2H,0

CdopMmynupyiiTe BIBOJBI U 3aIIOJIHUTE TAOJIHILY.

Ha3zBanue Hcxonnbie Xon paboTbl Pesynprar
OIIBITA BEIIIECTBA

5. PekoMeHyeMble HCTOYHMKHM HH(POpMALMHT
5.1. https://infourok.ru/laboratornaya-rabota-po-himii-na-temu-acetilen-
5852738.html?ysclid=Irkp8j60y0458579847
5.2. https://infourok.ru/laboratornaya-rabota-dlya-studentov-specialnosti-
pererabotka-nefti-i-qgaza-831171.html

OmnbIT 2. Pacno3HaBaHue KpaxmaJia, caxapo3bl, IVIIOKO3bI.

1. Hean:

1.1.®@opmupoBanue KJIFOYEBBIX KOMIIETEHLIAM pu pelieHuu
AKCIIEPUMEHTAIIBHBIX 3a]1a4;

1.2. ®opmupoBaHue MNpeaIMETHOM (MCCIEAOBATENbCKON)  KOMMETEHIIUU
CTYJCHTOB IPH 3aKPEIUICHUHA MaTepHUaja Mo CBOMCTBAM HEOPraHWYECKHX BEILIECTB
1 UX COCAUHCHUI;

1.3. ®opmupoBanue npodecCuoHaIbHbIX KOMIIETEHIIUNA HA YPOKE MOCPEICTBOM
CBA3M Marepuana C BbIOpAaHHOM MPOPECCUU € TOYKUM 3PEHHS] COXPAHHOCTH
OKPYKaIOLIEN CPEJIbL.

2. 3agayu:

2.1.CopmupoBaTh TOHUMAHUE MPOTEKAHUS 3aKOHOMEPHOCTEH XHWMHUYECKHX
ITPOLIECCOB U SIBJICHUM B OKPYKAIOWIEN CpeJie, LIETOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;
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2.2.Pa3BUTh YMEHHUS COCTABIATH (POPMYJIBI U YPABHEHUS XMMHUYECKUX PEAKIIH
HEOPraHMYECKUX BEUIECTB, OOBSICHATh UX CMBICI, HHTEPIPETUPOBATH PE3YIIbTAThI
XUMUYECKHUX IKCIIEPHUMEHTOB;

2.3.3akpenuth 3HaHus 10 Teme «Kucimopomoconepkaiie OpraHu4ecKue
COCIMHEHUS.

3. OGopynoBaHue U PEAKTHBBI:
- CIIUPTOBKA,
- ITaTUB C IPOOUPKaAMH;
- Iep>KaTelb sl MPOOHPOK.
- 10/1, BOAHBIN PacTBOD;
- pactBOp cynbdarta meaun CuSOy;
- pactBOp ruapokcuaa Hatpus NaOH;
- pactBOp 0K03bI CgH1,0g;
- pactBOp caxaposbl C1oH19014;
- kpaxManbHbIi kieiictep (CgHigOs)n

4. Xoxa onbITa

[IpuroToBbTe TpU NPOHYMEPOBaHHBIE MNpoOUPKU. B mepByro u3 HHUX
IOMECTUTE 2 Kalsld KpaxMajJbHOro KIIEHCTepa, BO BTOPYIO 2 KaIlld pacTBopa
Caxapo3bl, B TPETHIO 2 KaIUIH TIIFOKO3BI.

B xome skcmepuMeHTa HEOOXOAMMO pAaclo3HaTh TJieé KaKoe BEIIECTBO
HAXOJHUTCA.

B navane nonyvaror ruapokcun meau Cu(OH),. Jlnst 3Toro momMemniaror B
npobupky 10-12 xanens pactBopa cyiabdara meau (Il), 3atem 7-9 mu pactBopa
THJIPOKCHJIAa HATpPHUs W TEPEeMEIIMBAaIOT — oOpa3yercs roiiyO0ol CTyIeHUCTHIN
0CaJIOK TUAPOKCUIA MEJIH.

CuSO, +2NaOH= Cu(OH),, +Na,S0,

W3 Tpex mpoHyMepOBaHHBIX MPOOUPOK B TPH YUCTHIC TPOOUPKH TOMECTHUTE
1o 2-3 Kamid CoAepKUMOro, 700aBbTE B KaXKAYI0 MPOOUPKY 10 1 Karau pactBopa
Hona. B oxgHo#l mpoOupke oOpasyeTcsi CHHEE OKpalllMBaHWE, 3TO 3HAYUT TO B HEM
Kpaxmall. B 1ByX npyrux, BHEIIHUX MPU3HAKOB PEaKIMy He HaOII01aeM.

Jlig pacrno3HaBaHMsI TJIFOKO3bl M Caxapo3bl, HY>)KHO MPOBECTU PEAKIHH C
rugpokcugom meau (11).

B nBe uucThie mpoOUpKU MOMECTUTE MO 2-3 Kalljli COAEPKUMOI0 JBYX
IPOHYMEPOBAHHBIX MPOOUPOK, UCKIIOUMB Kpaxmali, 1o0aBbTe 2-3 MJI MHMIPOKCHIA
menu (11).

B o0eunx npoOupkax oOpa3yeTcss CHHUN pacTBOpP — KaueCTBEHHAs! peaklus
Ha MHOTOAQTOMHBIE CIIUPTHI, XapaKTEepHAsK ISl TITFOKO3bI U CaXapO3bl.
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CH, - OH mesm (1) C:H-0

caxapar Mein —

raoxosa BEHICCTRO CHICT'O IBCTA

[locne 3Toro HarpeiTe noouepeaHo obe mpoOupku. B omHOW mpoOupke
MPOM3OUIYT W3MEHEHWs: BBIMAACT KpacHbi ocamok Cu,O — kadecTBeHHas
peaKkmus Ha ajlbJIeTH/IbI, 3HAYUT B 3TON MIPOOHPKE TITFOKO3A.

2) Peakuyus co ceexenonydeHHbiMm rugpokcngom megu (I1) nponcxogut
NP HarpesaHuu:

&
R

CH,OH—(CHOH),-CZ__ + 2Cu(0H), —>

55

— CH,0H(CHOH), (.

-~

+Cu,0l + H,0
;R

B npyroii npoOupke, BHEIIHUX NPU3HAKOB PEAKIMK HE HAOIIOJAeM, 4YTO
yKa3bIBae€T Ha OTCYTCTBUE B MOJIEKYJIE CBOOOAHOM aibJACTUIHON IPYIIbl. 3HAYUT B
npoOupKe caxaposa.

CdopmynupyiiTe BIBOJIBI U 3aIIOJIHUTE TAOJIHILY.

Ha3zBanue Hcxonnbie Xon paboTbl Pesynbprar
OIIbITa BEIIECTBA

5. PexkomeHnayemble HCTOYHUKH MH(OpMATUN
5.1. https://infourok.ru/laboratornaya-rabota-dlya-studentov-specialnosti-
pererabotka-nefti-i-gaza-831171.html
5.2. https://studfile.net/preview/2967747/page:6/
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2.  bubOmmoreka ['ymep - rymanutapusie Hayku http://www.gumer.info/

3. Alhimik. [Ilone3nbie coBeThl, >(PPEKTHBIE OMBITHI, XUMHUYECKHE
HOBOCTH, BUPTYaJIbHBI PENETUTOP, KOHCYJIbTALMHU, Ka3yChl U JISICYChI, UCTOPHS
xumun. http://www.alhimik.ru

4.  https://studylib.ru/doc/2019197/reshenie-zadach-na-osnovnye-zakony-
himii YK 546 (076,1) Permenne 3a1a4 Ha OCHOBHBIC 3aKOHBI XUMHUMU:
Metoauueckre ykazaHus K MPAKTHUYECKUM 3aHSITUSAM IO XUMUU JJI CTYICHTOB
JTHEBHOTO, 3a04yHoro u jauctanimonHoro ooOyuenuss /KI'ACY; Coct. B.A.
Edumosa, H.C. I'pomakos, B.A. boituyk. Kazauns, 2005. 25c.

5.  AzOyka BeO-moucka Jjisi XUMHKOB. MeTo/iuka noucka MHGOpMaIu
no xumun. O630p OeCcTUIaTHRIX TATEHTHBIX 0a3 JaHHBIX. ExkeMecsuHble aHHOTAIlUU
HOBBIX XMMHUYECKHX Hay4HBIX pecypcoB. http://www.chemistry.bsu.by/abc/
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6. Kypc opranunueckoit xumuu 3a 10-ii kmacc. [locTaHOBKa OMBITOB.
Krnaccbl opraHnyeckux CO€IMHEHUW, TecTHpoBaHue. buorpaduu 3HAMEHUTHIX
yuenbix. http://formulad4.narod.ru

7. MexaHu3Mbl OopraHnueckux peakiuii. OCHOBHbIE TUIBI MEXaHHU3MOB
XUMHUYECKUX
peakuuii. http://www.tl.ru, http://www.tl.ru/~gimnl3/docs/ximia/him2.htm

8. OnopHble KOHCHMEKThl MO XUMHUHU. [loypouHble KOHCHEKTHI IS
IIKOJIBHUKOB 8— 11-X kimaccos. http://khimia.ril.ru/

Q. OnpiTl 1O  HeOpraHuyeckod xumuM. OmnucaHus  peakiui,
dororpaduu, cipaBounast uapopmarms. http://shnic.narod.ru/

10. Opranuyeckass XuMHUA. OJCKTPOHHBIA y4eOHUK i CpeaHei
mIkoJTel. http://www.chemistry.ssu.samara.ru/

11. Opranuyeckas XUMHs. DJIEKTPOHHBIN y4eOHUK ISl CPEAHEN LIKOJIbI
10-11 k. http://cnit.ssau.ru/organics/

12. Ilepuoguueckas cHCTeMa XUMHYECKMX 3JeMeHTOB. Mcrtopus
OTKPBITHUSL DJIEMEHTOB U MPOUCXOXKJECHUE UX Ha3BAHUMU, ONMHUCAHHE (U3UUECKUX U
XxuMudeckuxcBoucts. http://www.jergym.hiedu.cz/~canovm/vyhledav/variarity/rus
ko2.html

13. IIpenensusie u HemnpenensHble yraeBomopoasl. CTpaHula cepBepa
SpocnaBckoro 00JaCTHOrO IIEHTpA JUCTAHIIMOHHOTO OOYYEHMsI LIKOJIbHUKOB.
MeTtonuka IPOBEICHHUS 3ayeTa. http://www-
windows251.edu.yar.ru/russian/pedbank/sor_uch/chem/matveeva/zahet.html

14. Pacuetrnble 3amauM 1no xuMuu. COOpPHUK pacyeTHBIX 3aJad 1o
HEOPTraHWYECKON W OPraHMYECKOW XMMHHU JJisi padOThl Ha MIKOJBHOM CIIELKYpCE.
Crucok yareparypsl. http://lyceuml.ssu.runnet.ru/~vdovina/sod.html

15. XwmPAP-undopmanmonHas cuctemMa IO XHUMHH. XUMHUYECKUE
Katajord. TemaTHueckue HOBOCTH | CChIIKH. http://www.chemrar.ru/

16. Xwumuueckuit yckoputenb. CripaBoUHO-UH(POPMAIIMOHHAS CUCTEMA TI0
opranudeckoi xumuu. http://www.chem.isu.ru/leos/

17. Xwumus 1y Bcex. ODJEKTPOHHBIM CHPAaBOYHUK 3a TMOJHBIA KypC
xumuu. http://www.informika.ru/text/database/chemy/START.html

18. IllkonpHass xumusi — copaBouyHUK. CHpaBOYHUK M YYEOHHK TIO
xuMuH. ['1aBHast 0COOEHHOCTh — XUMKAIBKYJISTOP, KOTOPBINA YIIPOIIAeT pelieHue
3ajay o xumuu. http://www.schoolchemistry.by.ru

19. OO6mas u HeopraHuueckas XuUMUs: 4acTh 1. Marepuanbl mo ooOmei
XUMUU JJI YyYalIuXcslk XUMHUKO-OMOJIOTUYECKHX KJIACCOB: OCHOBHBIE TOHSTHUSA
XUMUH, CTpOEHUE aToma, XUMUYECKast
cesa3b. http://lib.morg.chem.msu.ru/tutorials/korenev/1.doc

20. OOmass W HeopraHuyeckas XUMHS: YacTh 2. Marepuansl M0
HEOPTraHUYECKOM XUMHUM [JJI1  yYalluxcsl CHEeHHAIM3UPOBAHHBIX  XHUMHUKO-
OMOJIOTMUECKUX KJIACCOB: OCHOBHBIE KJIACChl HEOPTaHMYECKUX COCAUHEHMH, UX
CBOICTBA U CIOCOOBI
noaydenus. http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc
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21. VYrnyOneHHBII Kypc OpraHM4ecKod XHMMHM: 4acTh mepBas. Kypc
JEKIUH I CHEIUAIM3UPOBAHHBIX  XMMHUYECKHMX  KJIACCOB:  CTPOEHUE
OpTraHUYECKUX COEAMHEHNH, aJKaHBbI, AJIKEHBI,
ankusbl. http://new.chem.asu.ru/ http://www.chem.asu.ru/abitur/scholl/lekzi-1.pdf

22. YrayOneHHBIH Kypc OpraHMYECKOW XMMUU: 4acTh BTOpas. JIekiuu mo
OpTraHWYECKON XMMUHU ISl CHEHHAIN3UPOBAHHBIX KIIACCOB: ApEHbI, HNPHUPOIHBIC
UCTOYHUKH YTJIEBOJIOPOJIOB, KHCJIOPOJICOJIEPAKAIIUE
coenuuenus. http://www.chem.asu.ru/abitur/scholl/lekzi-
2.pdf, http://new.chem.asu.ru

23. DkcnepuMeHTadbHBIA yueOHUK mo xumuu ans 10— 11-x kmaccos.
YdeOHoe mocolOue mo o0Iel XMMHH, TOJIE3HOE HE TOJBKO CTapIISCKJIACCHUKAM U
aOUTypUEHTaM, HO 151 CTyZeHTaM MJIaIIINX
Kypcos. http://www.chem.msu.su/rus/school/zhukov/welcome.html

24. DnextpoHHas 6ubauoTeka 1o XumMuu. COOPHUK POCCUICKUX HAYUHBIX
u o0pa3zoBaTeNbHbIX MyOaukanuu no xumuu. CropaBouHas uHGopManus u 0asbl
JAHHBIX IO XUMHUHU. Matepuanbl s HIKOJIbHUKOB. DJIEKTPOHHBIE YYECOHUKH.
3agaHusl BCTYNUTEIBHBIX SK3aMEHOB Mo xumuu B MI'Y. 3amaum XUMHYECKHX
onumnuaa. MynpTuMeaua-nmyonukanuu. http://www.chem.msu.su/rus/elibrary

25. Mup xumun. HexoTopbie HampaBieHHs XMMHYECKOM HAyKH: 0OIas
XapaKTEepPUCTHUKA. OnbITHI, TaOJIULIBI. Benukue XUMHUKHU: roJibl
xwu3uu. http://www.chemistry.narod.ru/
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