MuHucTepcTBO 00pa30BaHusl, HAYKU U MOJIOAEKHON TOJTUTHKH
KpacHomapckoro kpas

['ocynapcTBeHHOE aBTOHOMHOE TIpoecCHOHaTbHOE 00pa30oBaTeIbHOE
yupexaenne KpacHomapckoro kpast

"Kanesckoii arpapHo-texHosnoruueckuii kommemk" (CAIIOY KKKATK)

PaCCMOTpeHBI CornacoBaHn:

Ha 3acenanun Y MO «lIpoekTHo- Crapumit MeToaucT
UCCIIE0BATENbCKASL JEATEIBHOCThY

H.A.Onudupenko H.A.Koponésa

«29» aBrycra 2022 r. «29» aBrycra 2022 r.

MeToauueckune PEKOMECHIAIUNA TJIA 06yqa10nmxca
110 BBITIOJTHCHUIO IMIPAKTHYICCKUX 3aHATHH

1o A0NMOJHUTENbHOM yueOHou qucuunianae O/1.13 OcHoBbI XUMHH
JJIS 00y IIUXCHA
MPOTrpaMMBbI MOJATOTOBKHU CIEIIUATUCTOB CPEAHETO 3BEHA
cpeanero nmpohecCuoHAIBHOTO 00pa30BaHus
M0 CHEIUATIBHOCTHU:

35.02.08 Daexkrpudukanus 1 aBTOMATU3AIHUA CEJIbCKOT0 X03siiicTBA

23.02.07 Texuuueckoe 00C.Ty:KUBAHUE U PEMOHT JBUraTeJei, CHCTEM U

arperaToB aBTOMOOMJIEH

2022 r.



MeTtonnueckue ykazaHus MpeaHa3HAYEHBI JIJIs IPOBEICHUS MPAKTUIECKUX paboT
o aonojguutenbHor qucuumminiae QOJ1.13 OcHOBBI XUMMHU 7151 CTYIEHTOB 110
crieriuanbHOCTH 35.02.08 DuekTpuuKaAua 1 ABTOMATU3ALNS CEJILCKOT0

X031 CTBA

23.02.07 Texunueckoe 00CayKMBAHUE U PEMOHT JABHUIraTesieid, CHCTEM U

arperatoB aBToMoOMJIeii (0a30Bast MOATOTOBKA, OYHAs (hopMa 00ydeHNs).

YuebHoe mocoOue CoAEPKUT YKa3aHUs 10 BBHITTOIHEHUIO TPAKTHUYECKUX 3aHATHN
o gonoiaHuTenbHoM qucuuiinae OJ1J1.13 OcHoBbl xuMuu. MeToaudeckue
yKa3aHUsI COCTaBJICHBI B COOTBETCTBHH C paboyeit mporpaMMon 1o
nononHutenbHON quctuinae O1/1.13 OcHOBBI XMMUU U IPEeAHA3HAYEHBI JJI51

0Oy4JaronuXxcs Mo CIernualIbHOCTH
35.02.08 DnexTpudukanys U aBToOMaTU3aIUs CETbCKOTO X0351iCTBA

23.02.07 TexHudeckoe OOCIy>KHMBAaHHUE M PEMOHT JBUTATENICH, CUCTEM H
arperaToB aBTOMOOMJICH.

Pazpabotuuk: Uynpuna H.B.—mpenogaBarens Boiciiel KBaTuUKAIIMOHHON

kareropuu ['AIIOY KKKATK

PexomengoBano YMO «lIpoexkTHO-uCCHEOBATENBCKAA AEATEIBHOCTH)

['AIIOY KKKATK

IIpoTokon Ne 1 ot «29» aBrycra 2022 r.
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1.BBenenue.
2.PexoMeHanmu Mpy BBITTOJIHEHUHU TIPAKTHYECKUX padboT
3.IlpaBuia TeXHUKH 0€30MaCHOCTH
4. XuMuueckas rnocyjaa, mpudopsl 1 000pyI0BaHUE
5.Kputepun omneHKu

6.IlepeyeHnb IPaKTUIECKUX PaOOT MO XUMHUHU

7.CMCOK JTUTEpaTypbl



BBEJAEHUE

JlanHoe yueOHO-MeTOIMYeCKOe U3/IaHKue MPEAHA3HAYEHO JIJIs1 OKa3aHUsI TIOMOIIIH
oOyuarorumcst CITO npu BBITIOJIHEHUH MPAKTUUECKUX 3aHSITHH 10 BCEMY KypCy
JOTIOTHUTENBHONU TUCHUTIIMHBL « OCHOBBI XUMUN.

B 3apaHusax U310KEHO YETKOE ONMKMCAHUE aJITOPUTMA BBITIOJIHEHUS pabOThI, 1aH
NepeveHb UCTIOIb3YEMOTO OCHAIIICHHUS, CIIUCOK JTUTEPATYPhI, PACKPBHITHI OCHOBHbIE
TEOPETUYECKHE CBEJICHUS, MPEJI0KEHBI KOHTPOJIBHBIE BOIIPOCHI.
CamocTosiTenbHast padoTa CTYJIEHTOB MPOBOJUTCS C IIEJIBIO:

-CHCTEMaTHU3allMU U 3aKPETICHUS TIOyYEHHBIX TEOPETUUECKUX U MTPAKTHIECKHUX
YMEHHU CTYJCHTOB;

-yriyOJeHHs ¥ paciIupEHHs TEOPETUUECKUX 3HAHUIA;

-pa3BUTHS MMO3HABATEIBHBIX CITIOCOOHOCTEH M AKTUBHOCTHU CTYJICHTOB,
CaMOCTOATENbHOCTH, TBOPUYECKON MHUITUATUBBI, OTBETCTBEHHOCTH U
OpPraHNW30BAHHOCTH;

- Pa3BUTHS UCCIIEIOBATEIBCKUX YMEHUMN;

TpeGoBaHus K 3HAHUSIM U YMEHHMSAM IPH BBINOJIHEHUH MPAKTHYECKUX PadoT.
3HaTh:

* BAKHEHIIINE XUMUYECKHE MTOHATHUS: BEIIECTBO, XUMUYECKUI 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHBIE ATOMHASI K MOJIEKYJIIPHASL MACChI, HOH, aJUIOTPOIH,
M30TOIbI, XUMUYECKas CBS3b, JJIEKTPOOTPULIATEIbHOCTh, BAJICHTHOCTb, CTENIEHb
OKHUCJIEHHSI, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIN 00BEM Ia3000pa3HBIX BELIECTB,
BEILECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI, PACTBOPBI, 3JEKTPOJIUT
U HE DJIEKTPOJIMT, FIEKTPOJUTUUECKAS JUCCOLMAIINS, OKUCIUTEND U
BOCCTaHOBUTENb, OKHCIEHUE U BOCCTAaHOBJICHHE, TEIJIOBOU 3(pPekT peakunu,
CKOPOCTh XMMUYECKOHN pEeaKI1H, KaTalau3, XHMHUYECKOE PABHOBECHE, YTIIEPOIHBIN
cKeneT, (PyHKIMOHANIbHAS TPYIINa, H30Mepusl, TOMOJIOTUS;

* OCHOBHBIE 3aKOHBI XUMHH: COXPAHEHHSI MACChI BEILIECTB, TIOCTOSIHCTBA COCTABA
BeniecTB, [lepuonnueckuii 3axon J1.11. Menneneena;

* OCHOBHBIE TEOPUHU XUMHH; XUMHUYECKON CBA3H, JIEKTPOJIUTHIECKON
JUCCOLIMAIIMH, CTPOCHUS OPraHUYECKUX Y HEOPTaHUYECKUX COCINHEHN;

* BA)KHEWIIINE BEIIECTBA U MAaT€pUaibl: BAXKHEHUILINE METAJUIbI U CIUIABBL; CEpHas,
COJIsSIHAasA, a30THAsA U YKCYCHAsi KUCIIOTBI; OJ1aropoHbIe rasbl, BOJAOPO, KUCIOPOI,
raJIOreHbl, MIEJIOYHbIE METAJIbl; OCHOBHbBIE, KUCIIOTHBIE U aM()OTEPHBIE OKCUIBI U
TUAPOKCHUBI, IIEJIOYH, YTIIEKUCIIBIN U YTapHbIN I'a3bl, CEPHUCTBIN ra3, aMMHAK,
BOJIa, PUPOJIHBII ra3, METaH, 3TaH, 3TUJIEH, alleTHUJICH, XJIOPHU HATPHsl, KapOOoHaT
U TUJIpoKapOoOHaT HaTpusl, KapOoHAT U ocdaT KaabIus, OEH30JI, METAHOI U
ATaHOJI, CIIOXKHBIE (PUPBI, )KUPBI, MbUIa, MOHOCaXapuAbl (TJIF0OK03a), TUCAXAPUIbI
(caxapo3a), monucaxapuasl (Kpaxmall U LEJUTI0JI03a), aHHJINH, aMUHOKUCIIOTHI,
OeNKU, UICKYCCTBEHHBIE  CHHTETUUECKHE BOJIOKHA, Kay4yKH, TJIaCTMACCHI;
*IpaBUjIa TEXHUKU O€30MaCHOCTH;

YMmern:

* OIIPENEIIATH: BAJICHTHOCTD U CTENEHb OKUCIICHHUS] XUMHUYECKUX JIEMEHTOB, TUII
XUMHUYECKOH CBSI3U B COEIMHEHUAX, 3aps] MOHA, XapaKTEp CPeabl B BOIHBIX



pacTBOpax HEOPraHUYECKUX U OPraHUYECKUX COCTMHEHUMN, OKUCTUTENb U
BOCCTAHOBUTENb, IPUHAJIEKHOCTh BEUIECTB K PA3HBIM KJIACCaM HEOPTaHUYECKUX
Y OPraHUYECKUX COCIMHEHUN;

* XapaKTEPU30BATh: JIIEMEHThI MaJIbIX MTEPUOAOB MO UX MOJOKEHUIO B
[Tepuoauueckoii cucteme JI.1. Menneneena; o01ue XuMUYeCKUE CBOMCTBA
METAJJIOB, HEMETAJIJIOB, OCHOBHBIX KJIAaCCOB HEOPTAHUYECKUX U OPTaHUYECKUX
COEIMHEHUI; CTPOEHHUE U XMMHYECKNE CBOMCTBA N3yUYECHHBIX HEOPTAHUYECKUX U
OPraHUYECKUX COCANHECHUN;

* 00BACHSATH: 3aBUCUMOCTH CBOMCTB BEIIECTB OT X COCTaBa M CTPOCHUS, IPUPOIY
XUMHUYECKOU CBA3U (MOHHOUN KOBAJICHTHOW, METAINTMYECKOW U BOJIOPOIHOM),
3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIIUU U TTOJI0KEHHE XUMUYECKOTO
PaBHOBECHS OT Pa3IUMYHBIX (PAKTOPOB;

* BBIMOJIHSTh XUMUYECKHUI SKCIIEPUMEHT: IO PACMO3HABAHUIO BaXKHEUIIIUX
HEOPTaHUYECKUX U OPTaHUYECKUX COCTMHEHUN;

* IPOBOJIUTH: CAMOCTOSITEIbHBIN MOMCK XUMUYECKON HH(OPMAITIH C
UCITIOJIb30BAaHUEM PA3IUYHBIX HICTOYHUKOB (HAYYHO-TIOMYJISPHBIX U3/IaHUM,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHETA); UCTIOIH30BAThH
KOMITbIOTEPHBIE TEXHOJIOTUH JJIsl 00pa0OTKU U Nepeiaun XUMUYECKOM
uH(OpMAIUU U €€ MPEJICTABICHUS B Pa3IUYHBIX (OpMax;

* CBSI3BIBATDH: U3YyUYEHHBII MaTepuall Co CBOEH MPOQPECCHOHAILHOM S TEIbHOCTHIO;
* pelllaTh: pacueTHbBIC 3aJa4M M0 XUMUUECKUM (POpMyJiaM U ypaBHEHUSIM;
UCIIOJIB30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B MPAKTUYECKOU JIESITEIHLHOCTH U
MTOBCEHEBHOM KU3HU:

* OMpe/IETICHUS BO3MOKHOCTH MTPOTEKAHUSI XUMUYECKHUX MTPEBPAILICHUI B
Pa3JIMUHBIX YCIOBUSIX U OLIEHKU WX TIOCJIEICTBUM;

* 0€30MaCHOTO OOpAIlIEHUS C TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMH U
71a060paTOPHBIM 000PYIOBAHUEM;

* IPUTOTOBJIEHUS PACTBOPOB 3aJJaHHON KOHLIEHTPALIHH;

Baagerb HaBbIKAMMU:

*00palleHus ¢ Mocy10H, 1abopaTOPHBIMU MTPUHAIIICKHOCTSIMU; C BEIIECTBAMU;

* cOOpKU IPUOOPOB U3 TOTOBBIX JETANICH U UCTIBITAHHS UX HA TEPMETUYHOCTH;

* IPOBEICHUSI XUMUYECKUX OIEPALIHil;

* pacro3HaBaHMs U3YYCHHBIX BEIIECTB MO (PU3NYECKUM CBOWCTBAM M XapaKTEPHBIM
peaKIusIM;

* MOJIyYCHUS BEIIECTB;

* OpraHu3alluu CaMOCTOSITeNIbHON PabOTHI.

K npaktrueckuM u 1a60paTOpHO-MPAKTUYECKUM 3aHSITUSAM JIOMTYCKAIOTCS
oOyyJaroiuecs, IpoIIe/IITNe HHCTPYKTAX M0 TEXHUKE O€30MaCHOCTH.




Pexomenpanuu IIPH BBINIOJTHCHHHU MPAKTHYICCKHUX paﬁoT

[Ipuctynas K BBITIOJTHEHUIO MPAKTUYECKOU U JJaOOPaTOPHO-TIPAKTHIECKON PaboTHI,
BbI 10J1KHBI BHUMATEBHO MIPOYUTAThH 1€ 3aHATHUS, 03HAKOMUTBHCS C KPAaTKUMU
TEOPETUYECKUMHU U yUeOHO-METOINYECKUMHU MaTepHallaMH 0 TeMe IIPaAKTUIECKON
J1a00paTOPHO-TIPAKTUYECKON pabOThI, OTBETUThH HA BOIIPOCHI JIJIsl 3aKPETIJICHUS
TEOPETUYECKOT0 MaTepuaia.

Bce 3aganust Bbl TOKHBI BBIOJHATE B COOTBETCTBUH C MHCTPYKIIUEH,
AHAJIM3UPOBATH MOJYYEHHBIE B XOJI€ 3aHATHUS PE3YyJIbTAThI IO MTPUBEACHHON
METOJIHKE.

1.11opsiI0K BLINOJHEHHUS NPAKTHYECKUX PadoT.

- [lepen BeImoMHEHNEM PAOOTHI HEOOXOIUMO O3HAKOMHUTCS C TIOPSIKOM €€
BBITIOJTHCHHS.

- BemonauTh M caaTh pabory.

- OT4eT 0 NMpoACITaHHOW paboTe CIASAYET BBINMOJIHATH B TETPAIAH JJI MPAKTUIECKUX
paboT B KIIETKY.

2.110opsinoK BbINOJHEHHS OTYETA 10 NPAKTHYECKOMY 3aHATHIO.

- B TeTpanu g npakTUuecKuX 3aHATHI HAMUIIUTE HOMEP, Ha3BaHUE U yUEOHYIO
1EJTb 3aHSTHUS.

-Ilepen BeImomHEHNEM PaObOTHI HEOOXOIUMO 03HAKOMHUTCS C TIOPSIKOM €€
BEITIOJTHCHHS.

-BrinmonHuTe 3a1anus (3aMnoIHUTE TaOIHILy, €CJId 3TO He00X0UMO)

- OTBETHTE Ha BOMPOCHI VIS 3aKPEIICHUS TEOPETUIECKOTO MaTepraia K
MPAKTUIECKOMY 3aHSATHIO.

- 3anmuIImMTe BBIBOJI O MPOJICIAHHOMN padoTe.

OTyeT 1o 3aHITUIO KaXKAbI CTYJICHT BBINOJIHAECT HHANBUIYAIBHO C YYETOM
pexoMeHaaIui mo 0hOpMIICHHUIO.

TekcroBas yacTh OTUETA AOJDKHA BKJIKOYATH ITYHKTHI:

- ycJIoBHE 3374 (3a/1aHus);

-TIOPSIOK BBITIOJIHEHUS;

-BBIBO/IBI.

[TpakTrdeckast paboTa CYUTAETCS BHIMIOJHEHHOM, €CJIM OHA COOTBETCTBYET
KPUTEPUAM OILICHKHU.

Hanuuue noiaoxutenbHOM OLEHKHU M0 MPAKTUYECKUM paboTamM HE0OXOIUMO ISt
YCHEUTHOTO MPOXO0XKISHUS POMEXKYTOYHOM aTTECTAllUU MO YYCOHOUM NUCITUTIIIMHE.
[TosTOMY B Cilyuae OTCYTCTBUSI Ha 3aHATUU TI0 JIIOOOW MPUYUHE VI MOJyYSHUS
HEYIOBJIETBOPUTEIILHOM OIICHKH 3a MPAKTUYECKYI0 padoTy, Bbl M0KHBI HAlTH
BpeMs JIJIs1 €€ BBIIIOJIHEHHS UJIU MIEpECaauH.



I/IHCprKHHH Mo TeXHUKe 0€30MacHOCTH IIPH BBINNOJHCHUH 3aJaHUM HA
NPAKTHICCKHUX 3AHATUAX

1. OBIUUE [TIOJIOXEHUA.

1.1. DBrmmonHeHWe JaHHOW HWHCTPYKIMH  SIBISICTCS  OOS3aTCNBHBIM  JJIS
BCEX CTYJEHTOB, HAXOASAIIUXCS B KAOMHETE XUMUU.

1.2. CtymeHTaMm CTPOTO 3alperiaeTcs BRIMOIHATE PAOOThI, HE CBSI3aHHBIE C
3aIaHUEM U YKa3aHUSIMU MPEnoaaBaTers.

1.3. CTtyneHThl HE TOHKHBI CAMOBOJIBHO TPOTaTh IPUOOPHI, HATJISTHBIC TOCOOMSI,
MeEIaTh IPYTUM CTYJICHTaM.

1.4. CTyaeHThl HE TOKHBI CAMOBOJIBHO MOJIXOAUTH K CTOJTY MPENo/iaBaTes U
0e3 pa3pelleHus TPoraTh MPUHAJICKHOCTH MPEnojaBaTess U 000pyJ0oBaHuUE.
1.5. HHCTpyKTa)xx CTyI€HTOB 10 OXpaHe TPyJa W TEXHUKE 0€30MacCHOCTH Ha
71a00paTOPHO-NPAKTUUECKUX 3aHATUSAX TI0 XUMUU TIPOBOJIUTCS B 00BEME
y4eOHOM TmporpaMMbl U OQOPMIISIETCS COOTBETCTBEHHO B JKypHAJIe.

2. TPEBOBAHUN A BE3OITACHOCTU ITEPE]L HAYAJIOM PABOThI

2.1. CTyieHThl 3aX0ST B KAOMHET CO 3BOHKOM, JI0 3BOHKA HAXOXKJICHUE B
KaOMHETE pa3pemieHo TONIbKO B MPUCYTCTBUU MPEIOIaBaTEeIs.

2.2. Ilepen Hauaaom paOOThI yyaluiics o0s3aH:

2.2.1. PacmonoxuTh Ha paboveM MecTe MprUOOPhI, MaTepraiIbl, 000PyI0BaHNE B
NopsIKe, YKa3aHHOM IperogaBaTesieM.

2.2.2. Tlepen TeM Kak MPUCTYMUTH K BBIMOJIHEHUIO PAOOTHI, TIIATEILHO U3YYHUTh
ee OMUCaHue, ySICHATD XOJI €€

BBITIOJIHEHUS WJIM BHUMATEIHHO BBICIYIIATH MMOSICHEHUS MPENOo1aBaTes.

3. TPEBOBAHUMSA BE3OITACHOCTHU BO BPEMS PABOThI

3.1. Bo Bpemst paboThl B KAOMHETE XUMUU CTYICHTHI IOJKHBI OBITh MAKCUMAIHHO
BHUMATEJbHBIMU, TUCIUIUIMHUPOBAHHBIMH, CTPOTO CJICIOBATH YKa3aHUSIM
npenojiaBaresis, COOM0aTh TUIINHY, TTOIEP)KUBATh YHUCTOTY U MOPSAO0K Ha
pabouem mecTe.

3.2. Bo BpeMs IeMOHCTPAITMOHHBIX OIBITOB CTYACHTHI JOJDKHBI HAXOAUTHCS Ha
CBOMX pabOYMX MECTaX WJIM MEePececTh M0 YKa3aHUIO TPEroaaBaTes Ha IPYyTroe,
0osee 6e30MacHOe MECTO.

3.3. Ilpu BeIMONIHEHNN J1a00OPATOPHBIX U MIPAKTUIECKUX PAOOT CTYACHTHI JOJKHBI
HEYKOCHUTEIHHO COOJTI0IaTh MpaBUjia TEXHUKH, O€30MMaCHOCTH, CIICIUTh, YTOOBI
BEII[ECTBA HE MOMAAalIM HA KOXKY JIUIA U PYK, TAaK KAK MHOTHE M3 HUX BBI3BIBAIOT
pa3pakeHHe KOKU U CIU3UCTHIX 000JI0UEK.

3.4. Hukakwue BeriecTBa B JJaDOpaTopuu Hellb3sl poOoBaTh Ha BKyc! HioxaTh
BEII[ECTBA MOKHO, JIUIIIh OCTOPOKHO HAIMPABIISisA HAa Ce0sl MX Maphl WU Ta3bl
JETKUM JIBUKEHUEM PYKH, a HE HAKJIOHSACH K COCYAY U HE BIbIXas MOJHOU
TPYABIO.

3.5. Ilpu BBITIOTHEHUH JTAOOPATOPHBIX PA0OT CTYACHTHI JOJKHBI TOYHO MTOBTOPSTH
JEHCTBHUS MPETOIaBaTelIs, TOKAa3bIBAIOIIETO, KaK HYXKHO IMPAaBHJILHO TIPOBOIUTH
OKCIIEPUMEHT.



3.6. [loaroroBneHHbI# K paboTe MprOOP CTYAEHTHI JOHKHBI OKa3aTh
MPENno/IaBaTelto.

3.7. Ilo nepBoMy TpeOOBaHUIO MTPETOABATENS CTYI€HTHI 00s13aHbl HEMEIJICHHO
MIPEKPATUTH BHITIOJIHEHUE PabOTHI (KcIepuMeHTa). Bo3oOHOBIEHHE pabOThI
BO3MOYKHO TOJIBKO C pa3pellieHUs MPenoaaBaTeis.

3.8. CtyneHTam 3ampeiiaercs CaMOCTOSITEIbHO TPOBOUTH JIFOOBIE OMBITHI, HE
peayCMOTPEHHBIE B JaHHOU padoTe.

3.9. CryaeHnTtaM 3arperiaercsi BBUIMBATh B KaHAJIM3AIUIO PACTBOPHI U
OpPraHUYECKUE )KUIKOCTH.

3.10. O60 Bcex pa3iUTHIX U PACCHITIAHHBIX PEAKTUBAX CTYACHTHI TOJKHBI
HEMEJJIEHHO cOO0UTh penojasarento. CTyeHTaM 3anpeniaeTcs
CaMOCTOSITENILHO YOHpaTh JII0ObIe BEIIEeCTBA.

3.11. OG0 Bcex HemonaaKax B padboTe 000pyI0BaHUS, BOJOTPOBOIA, IJICKTPOCETH
U T.I. CTYICHTHI 00s13aHbI COOOIIUTD MPENOIaBaTel0. Y YyalluMcs 3arpeniaeTcs
CaMOCTOSITENIHO YCTPaHATh HEUCIIPABHOCTH.

3.12. [Ipu nonydyenuu TpaBM (IOPE3bl, 0KOTHU U T.I1.), @ TAKKE MPHU IIJIOXOM
CaMOYYBCTBHMHU CTYJIEHTHI JOJKHBI HEMEIJICHHO COOOIUTE 00 3TOM
IPEToAABATEITIO.

3.13. Bo Bpems paboThI CTyJIeHTaM 3alperiaeTcs IepexoauTh Ha Ipyroe pabouee
MecTO 0e3 pa3pelIeHus Mpeno1aBaTesl.

3.14. CtyzaenTsl 3anpemiaercst Opath BEIIECTBA U KaKOe-TM00 000pyI0BaHUE C
HEe3a/IcICTBOBAaHHBIX HA JIAHHBIM MOMEHT pab04YuX MECT.

3.15. Hegonyctrmo Bo BpeMsi pabOThI IepedpachiBaTh APYyT APYTy Kakue-1moo
BelM (YUEOHUKHU, TETPAIU, PYUKU U Ap.).

3.16. 3anpemaerca oCcTaBIATh O€3 MPUCMOTPA BKIIFOUEHHBIE HAIPEBATEIIbHbBIE
NpUOOPHI, @ TAKKE 3aKUTATh TOPEJIKK U CIIUPTOBKH 0€3 HaJIOOHOCTH.

4. TPEBOBAHUA BE3OITACHOCTHU TP BO3HUKHOBEHWU PUCKA 1JIA
31OPOBbBA CTYAEHTOB

4.1. Tlpu BBISBICHUU HEUCIPABHOCTEH B DJIEKTPUYECKUX YCTPOMCTBAX, JIp
yrom o00pyI0BaHUY KaOUHETa, a TAaK)KEe MPU HAPYIIEHWH HOPM OE€30MacHOCTH U
BO3HMKHOBEHUH BO3TOPAHUs, IOJYYEHUU TPABMbI CTYIECHT JOJKEH HEMEJIECHHO
COOOIIUTH MPENOIaBaATENI0 WIN ASKYPHOMY aJIMUHUCTPATOPY.

4.2Hu B K0€M ci1ydae HEIb3:

4.2.1. npuKkacaTbCsl K HEUCIIPABHBIM 3JIEKTponprudopam;

4.2.2. caMOCTOATENHHO YCTPAHATh HEUCTIPABHOCTH;

4.2.3. caMOCTOSITEIIbHO yOUpaTh pa3oUTOE CTEKIIO;

4.2.4. TymIdTh O4aru BO3rOpaHusl.

5. TPEBOBAHUA BE3OITACHOCTHU 110 OKOHYAHUWIO PABOT

5.1 Iocne okoH4aHus pabOTHl HEOOXOAUMO:

5.1.1. HaBectn nmopsiok Ha paboueM MecTe

5.1.2. Pa3oOpath BeITaHHOE 000PY0BAHUE U CIIOKHUTH HA MIOJTHOC MaTePUAITBI
5.1.3. He ocTaBisaTh pabodero mecta 0e3 pa3pelieHus mperno1aBaTess



Mepbl IPeA0CTOPOKHOCTH NPHU PadoTe ¢ HEKOTOPHIMH BelleCTBAMM
1.Paboma c memannuyeckum nampuem
vHatpuii BblHUMaOT u3 OaHKU (C KEPOCHHOM) TMHHIETOM, OTpe3aroT
7a00paTOPHBIM  HOXKOM  HEOOXOJIMMOE€  KOJIMYECTBO, OCTAJIbHOE Cpa3zy Ke
BO3BpallaloT B OaHKy.
v'OTpe3aHHbIil KyCOYEK OYHILIAIT HOXKOM OT KOPKH, OTKHUMAKT OT KEpPOCHHA
GbuIbTpoBaIbHOW OyMarod W ceryac k€ BBOJAT B peakiuio. OUIbTPOBAIBbHYIO

Oymary HE0OXOMMO CKCUb.
v'Henb3s ocTtaTku HaTpus BbIOpachiBaTh B PAaKOBUHY (BO3MOKEH B3pBIB) WIH B
BEJIPO (ypHy) TUTSt Mycopa (BO3MOKEH nosap).
v'OcTaTK HaTpUs BO3BPAIIAIOT B OAHKY, a €CJIM OHU HEMPUTOIHBI IS paOOTHI, TO
YHUYTOXAIOT pacTBOpPEHUEM B CIUpTE.
vOnbITBI C HaTPUEM HEOOXOJIMMO BECTM Ha HEKOTOPOM YJAJEHUU OT
HaXOJIAIIUXCS B MOMEIICHUU O,

vIIpu pabore ¢ OOJNBIIMM KOJIMYECTBOM HATPHUS M B CIy4asix, KOTJa peakilus
OKUJIAETCS OYeHb OypHOW (Hampumep, MNpU OMNpEIeICHUH a30Ta), TJiaza
HE0OXO0MMO 3allUIIATh OYKaAMHU.

2.Paboma c ayemuneHuoamu Memaiios
(01151 (haxytbmamusHvIX 3aHAMUIL)

v ATIeTUJICHUIBI METaJUIOB SIBJISIIOTCS B3PBIBYATHIMU COCAMHEHUSIMU (OCOOEHHO
aneTuieHu1 cepedpa). Paborta ¢ Humu TpedyeT 0co00i OCTOPOKHOCTH, HOO JaxKe
npu JIETKOM 170 pacTUpaHUH MOJKET MIPOU30UTH B3PFHIB.
v AuetuneHun cepedpa HeENb3sl JOBOAUTH 1O TOJTHOW CYXOCTH, TMPU KOTOPOH
B3pPBIBOOMNACHO JIa)K€ MPUKOCHOBEHUE K HEMY, HAPUMEp MPH KacaHUU IIIaTeseM.
v Henp3s 3aroTaBlIMBAThH aleTHIICHUIbI METaJIJIOB po 3arac.
v OcTaTKku aueTuieHuaa cepedpa WM MeAW HEOOXOAUMO Cpa3y YHHUYTOXHUTh
0O0JMBaHMEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOM.

3.Paboma ¢ KOHYeHmpupoB8aHHbIMU CEPHOU U A30MHOU KUCIOMAMU

v'PaboThl C KOHIIECHTPUPOBAHHBIMHM KHCJIOTaMHU BCET/Ia TPEOYIOT OT pabOTAarOIIEero
MaKCUMyMa BHUMaHUSI U OCTOPOXKHOCTH, OCOOCHHO Tpu HarpeBaHuu. Okoru
OueHb OOJIE3HEHHBI, COIMPOBOXKIAIOTCS JIOJIT0 HE 3aXKHUBAIOUIUMHU  SI3BAMH,
ocTaBisitoT pyorsl. OcoOeHHO cleayeT omacaThesi mopaxeHus rias. Ot
KOHIIEHTPUPOBAHHBIX KHUCIIOT pa3pymiamTcs oJIeKIa U 00yBb.
v CepHyI0 KHCJOTY HY)XHO CMEIIWBAaTh C BOJOW, MPHIWBAs KUCIOTY K BOJE
HEOOIBIIMMU TOPIUSIMHU. A30THYIO KHCIOTY, CMEIIMBAasi C CEPHOM, MPUINBAIOT
HEOOJBITUMH TOPIUSAMUA. B 000MX cly4asx Jydiie MPUMEHSATh TPOYHYIO
KpPYTJIOJOHHYIO KOJIOY, oxjaxnaas ee Bojgoil. HeOonpuime konmuvectBa (2—3 i)
MOKHO CMEIIMBaTh B MPOOUpPKE, COOM0Jas MpaBujia TEXHUKH O€30MacHOCTH.
vHenb3st mepemMemmBaTh KHCIOTHI C KAaKUM-JIHOO BEIIECTBOM, 3aKpbIBas
MPOOUPKY TaJbIEM U BCTPSIXUBas, — HEM30EKHBI OKOTH. [lepememmBaTh MOXHO
JETKUMHU  yJlapaMu TaibllaMd TMPaBOW PYKH 1O HWKHEH YacTh TPOOUPKH,
YAEPKUBAEMOW BEPXHEM CBOEW YaCThKO B Majblax JEBOW Pyku. JKHUAKOCTH B
MpOOUpPKEe TAKKE€ MOXKHO JIETKO TIepeMEIIaTh, MepenBas €€ B IPYryr0 MpOOHPKY.
vIIpu Bcex paborax ¢ KUCIOTaMH B MpoOupkax, a Tem Oojiee Mpu HArpEeBaHHUH
OTBEpCTHUE MTPOOUPKU HEOOXOAUMO JIepKATh TOBEPHYTHIM B CTOPOHY U OT ce0s, U



OT COCeMeH sl MPEeIOXPaHEHHs OT 0’KOTOB (BO3MOXHO BBEIOPACHIBAHHE JKUIKOCTH
u3 poOUpKHU B X0J1e peakiun).
v KOoHIIEeHTpUpOBaHHbIE KHUCIIOTHI HE CJeIyeT BBUIMBAaTh B PAKOBUHBI BO
n30exaHne MOpPYM KaHAIU3AlMOHHBIX TPYO — CIIEAyeT CIUBATh UX B CIIELUAIbHBIC
KHCJIOTOYTIOPHBIE KepaMUYeCKHe OaHKH.
vIIpu KHUCIOTHOM OKOT€ HEMEIJICHHO MPOMBITh MOPAXKEHHOE MECTO I0J KPaHOM
OOJIBIIMM KOJIMYECTBOM BOJIBI, 3aTEM PACTBOPOM OHMKapOOHATa HATPUS, IOCIIE YErO
clenath TOBS3KY C Ma3bl0 OT OXOTOB WJIM OOpaTUThCcS K Bpady. B ciydae
MIOpPaKEHUS IJ1a3 — HEMEJICHHO K Bpayvy.

4.Paboma c s3¢pupom

vHeob6xoaumo, dYToObl TOOMM30CTH HE OBUIO OTKpbITOro miuameHu. [lpu
TpynmnoBoil pabote ¢ >PUPOM BCE TOpPEIKM B J1a0OPATOPUU JOJDKHBI OBITH
TIOTaIIeHBI.

v OTroHky a¢wupa cieayeT BECTH Ha BOISHON OaHe, Harperoi B CTOPOHE OT
pabouero mecrta. ['openky moj 0aHIO CTaBUTH HENb3d, T. K. Mapbl dupa TsKenee
BO3/1yXa W TPHU BBIXOJIE M3 KOJOBI (MPH HEMOJHOW TepMEeTH3allud MPOOKH) OHH

OITYCKaroTCs K IIaMeHU u JatoT BCIIBIIIKY.
v B cnyuyae Bemblliku ddupa B npobupke He OpocaTh €€, a HAKPbITh YeM-THU00
(TpAnKo, acOeCTOBBIM MIOJIOTHOM) OTBEpCTHE IPOOUPKHU.

vIIpyu BO3HHKHOBEHMH II0XKapa 3achlllaTh oOdYar IIECKOM, HAKPBITh BIIAXHOU
IJIOTHOM TKAHBIO, BOCIIOJIB30BATHCS OTHETYIIUTEIEM. B Cilydae BCHBIIIKHA OJIE€K b
MJIOTHO OOEPHYTHh MECTO 3aropaHus TAKOM K€ BIXKHOUW TKaHBIO.
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KpuTtepumn onieHKH NPaKkTU4eCKUX padoT
Pesynbrarel 0Oy4deHHs] XUMHUHM JOJDKHBI COOTBETCTBOBATH OOIMM 3amadam
npeaMeTa u TpeOOBaHUSAM K €r0 YCBOCHHUIO.
Pe3ynbrarhl 00y4eHUs OLIEHUBAIOTCS 110 MATH OAJIITLHOW CHCTEME.
[Ipy oOIEHKE YYWUTHIBAIOTCS CIEAYIONINE KaueCTBEHHBIC IIOKA3aTENd OTBETOB:
riIyOrHa (COOTBETCTBUE U3YUEHHBIM TEOPETHUECKUM 0000IIEHHSIM); OCO3HAHHOCTh
(coorBeTcTBHE TpeOyeMbIM B MPOTpaMMe YMEHHUSM MPHUMEHSATHh MOTyYEeHHYIO
uHPOpPMAIINIO); TOJHOTa (COOTBETCTBHE OOBEMY MpOTpaMMbl U HHQPOPMAIUH
y4eOHHKA).
[Ipu oreHKE YYUTHIBAIOTCS YWCIO W XapakTep OIMMOOK (CYIIECTBEHHBIC WU
HECYILIECTBEHHBIE).
CymiecTBeHHbIE OMIMOKH CBSI3aHBI C HEJOCTATOYHOW TTyOMHOW M OCO3HAHHOCTBIO
oTBeTa (HampuMep, CTYJCHT HEMPABWJIBHO yKa3aJl OCHOBHBIC MPU3HAKH TOHITHH,
SIBIICHUH, XapaKTepHbIC CBOMCTBA BEIIECTB, HEMPABIWIHLHO C(HOPMYITHPOBAT 3aKOH,
IpaBWIO U T.MI. WIK CTYJIEHT HE CMOT MPUMEHHUTh TEOPETHUUECKHE 3HAHUS IS
OOBSCHEHUS W TPEJCKA3aHUsl SBJICHUM, YCTAHOBJICHUS MPUYUHHO-CIEIACTBEHHBIX
CBsI3€H, CpaBHEHMS U KIaCCU(UKAIINY SIBJICHUH U T. 11.).
HecymecTBeHHbIe OMIMOKU OMNPEACNSIIOTCS HEMOJHOTOW OTBeTa (Hampumep,
yIyIeHHuEe U3 BUa KaKoro-J1ndo HeXapaKTepHOTo (hakTa IMpH OMMCAHUU BEIIECTBA,
npouecca). K HMM MOXHO OTHECTH OTOBOPKH, ONHUCKH, JOMYLIEHHBIE IIO
HEBHUMATEJIBHOCTH (HampuMep, Ha JBa M OoJiee ypaBHEHUS PEaKIHWi B MOJHOM
MOHHOM BH/JIE JIONYIIIEHA OJIHA OIIMOKa B 0003HAYCHUU 3apsi/ia HOHA).
Pe3ynpTaTel 00y4deHUS IPOBEPSIOTCS B TPOIECCE YCTHBIX U MMUCHMEHHBIX OTBETOB
CTYJICHTOB, a TAKXE TIPH BBHITIOJITHCHHH UMH XUMHUYECKOTO IKCIIEPUMEHTA.

1.Kpurepuu oieHKHM NPaKTHYECKUX PadoOT (YMEHUS peliaTh pacyeTHbIe
3aJ1a4H)

[Tpu orleHMBaHUM pEIICHUs PACUETHBIX 337a4 HEOOXOAUMO yUUTHIBATh BIIaJCHHUE
3HAHMSIMU TEOPETUYECKOTO U MPAKTUYECKOT0 MaTEpHaia, YMEHUSIMU U HaBBIKAMHU
€r0 UCIOJIb30BaHUSA JJI COCTABJIECHUS IUIaHa PELICHUS 33/1a4U U BBIIIOJTHEHUS
YIIPa)XHEHUU.

Quenka «3»:

-B JIOTUYECKOM PAaCCYXJACHUU U PELICHUH HET OLIMOO0K, 3a/1a4ya pelieHa
paMoOHAIBHBIM CITIOCOOOM, BEPHO O(OpPMIICHA.

Ouenka «4»:

-B JIOTUYECKOM PAaCCY’KJECHUHU U PEIICHUH HET CYIIECTBEHHBIX OIIMUOOK, HO 3a7a4a
pelieHa HepalMOHAIbHBIM CIIOCOOOM MJIM IONYILEHO He Oojiee IBYX
HECYIIECTBEHHBIX OIMOOK (B 0popMIIeHUHU padOThI).

Ouenka «3»:

-B JIOTUYECKOM PAacCyXJI€HUU HET CYIIECTBEHHBIX OIMOOK, HO TOMyIIeHa
CylIeCTBeHHas OIIMOKa B MaTeMaTHYECKUX pacyeTax.

Ouenxa «2»:
- IMeeTCs pellieHne 3a1a4M, HO 3a7a4a pelieHa HeBEPHO.

2.0ueHKa yMeHMii peliaTh IKCIEPUMEHTAIbHbIE 3a1a4H.



Ouyenxa«d»:
-TJIaH PEIICHMS COCTaBJICH MPaBUIBLHO; MPABHIIBHO OCYIIIECTBJICH TOI00D

XUMHUYECKUX PEaKTHUBOB M 000pYAOBaHMUS; JAHO MOJTHOE OOBICHEHHE U CIETaHbl
BBIBOJIBI.

Ouenka «4»:

-TJIaH PEIICHMs COCTABIICH MPaBUIBLHO; MPABUIIBHO OCYIIECTBIIEH MOI00p
XUMHUYECKUX PEaKTHUBOB U 000OPYAOBAHMS, IPU ATOM JIOMYIIEHO He 0oJiee IBYX
HECYIIECTBEHHBIX OMMNOOK B OOBSICHEHUH U BHIBOJIAX.

Ouenka «3»:

-TJIaH PENICHMS COCTaBIICH MPaBUIILHO; MPABIIIBHO OCYIIIECTBIICH TI0I00D
XUMHUYECKUX PEAKTUBOB U 000PYO0BaHUS, HO JOIMYIIIEHA CYIIIECTBEHHAS ONITHOKA B
OOBSICHCHUH U BBIBOJAX.

Ouenka «2»:

-IOIYIIIEHBI JIBe (M 00Jiee) CyIIeCTBEHHBIC OITMOKH B TUIAHE PEIICHUS, B OJI00pE
XUMHUYECKUX PEaKTHUBOB U 000pYAOBaHUs, B OOBSICHEHUN U BBIBOJAX.

3.0ueHka TeCTOBBIX PadoT.
KonudecTBo 3a1anuii B TeCTe ONpenenseTcs UCXos Us3:

= [leseBOM HaNPaBICHHOCTH TECTA;
= BuaoB TeCTOBBIX 3aJaHU;
= HopwmartnBa BpeMeHH Ha MPOBEJICHUE TECTA.

OreHka «5» — CTaBUTCSI, €CIU TECT BhIMOJIHEH 0e3 omnook (100%)

Ornenka «4» — CTaBUTCsI, €CIIM BBITIOJIHEHO BepHO Tecta (75%)

Orenka «3» — CcTaBUTCs, €CIIM BBITIOJIHEHO BepHO TecTa (60%)

O1eHKa «2» — CTaBUTCSI, €CJIM BBHIMOJHEHO BEpHO MeHee TecTa (MeHee 60%)

4.Kpurepuu oneHKH JIa00OPATOPHO-MPAKTHYECKUX PadoT.
Ouenka «J»:

- BBIIIOJIHEHA pa0d0Ta B pallMOHAIBHOW MOCIIEIOBATEILHOCTH U MOJIHOM 00bEME C
0€3yCI0BHBIM COOJIIOJICHUEM MPABUII JINYHON U OOIIIECTBEHHON 0€30MMacHOCTH;
-TPaMOTHO, JIOTHYHO ¥ CAaMOCTOSITEILHO ONMKMCAaHbl MPOBEACHHBIC HAOIIOACHUS,
COCTAaBJICHBI YPABHEHMSI XUMUUYECKHUX Peakluii U chOpMyITUPOBAHBI BHIBOIBI U3
pE3yNbTATOB OMbITa (HAOIIOACHUH);

-3KOHOMHO UCIOJIb30BaHbl PACXOIHBIC MATEPUAJIBL;

-o0ecrnedyeHo nojiepKaHue YUCTOTHI U TOpsIJIKa Ha paboueM MecTe;
-1abopaToOpHO-TIpaKTUYEeCKas paboTa akKypaTHO oopmIIeHa.

Ouenka «4»:

-JIOTUYHO OINHCAHBI MPOBEICHHBIC HAOIIOICHUS,

-B COCTaBJICHHBIX YPaBHEHHUSIX XUMHYCCKUX PEAKIIMK TOMYIICHbI IBE-TPU
HECYIIECTBEHHBIC OIIMOKH, UCIIPaBIECHHBIE IO TPEOOBAHUIO MPEIOaBaATES;

- TpaMOTHO C(OPMYJIMPOBAHBI BBIBOJIBI U3 PE3YyJIbTATOB OIbITA (HAOIOICHHI);
HPKOHOMHO HCIIOJIb30BaHbI PACXOIHBIE MaTEepUAJIbI;

-o0ecrnedyeHo nojiepKaHue YUCTOThI U MOpsiJiKa Ha paboueM MecTe;




- TabopaTOPHO-TIPAKTHIECKas: paboTa akKypaTHO oopmIIeHa.

Ouenka «3»:

-BBINOJIHEHA padoTa B pallOHAIBLHOM MOCIEI0BATEILHOCTH U MIOJTHOM 00BbEME C
0€3yCIIOBHBIM COOJIIO/ICHUEM MTPABUJI JIMYHON U O0IIECTBEHHOM 0€3011acCHOCTH;
- HETIOJIHO U HEJIOTUYHO OMUCAHBI MPOBEACHHBIE HAOIIOICHUS,

-B COCTABJICHHBIX YPaBHEHUAX XUMHUUYECKUX PEAKIIMI TOMYIIEHbI OIIUOKH,
KOTOPBIE CTYJICHT HE MOKET UCIIPABUTD;

- He c(hopMYyIMPOBAHBI BHIBOIBI U3 PE3YIbTATOB OIbBITA (HAOIIOICHNS);

- 9KOHOMHO HMCII0JIb30BaHbl PACXO/IHBIC MATEPUAIIBI;

- 00ecrneueHo o IIep )KaHNe YMCTOTHI U TIOPSJIKa Ha paboueM MecTe;

- TabopaTOpHO-TIPaKTHIECKast paboTa He aKKypaTHO 0(hOpPMIICHA;
-1abopaTopHO-TIpaKTUdecKas pabora BeimosiHeHa Ha 50%.

Ouenka «2»:

-BBINOJHEHA KCIIEPUMEHTaIbHAs YacTh, HO paboTa He opopMIIeHa B TETpaIu;
- TabopaTopHO-TIpaKTHYECcKas paboTa BhITIOJIHEHA MeHee, yeM Ha 50%.

INEPEYEHDB ITPAKTHYECKHUX PABOT I10 XUMHUH
PA3JIEJI 1. OBIIAA U HEOPTAHNYECKASA XUMUA

Tema 1.1 Ocnosmnble nonsamus u 3aKOHbl XUMUU

[TPAKTHUYECKOE 3AHATHUE Ne 1,2,3. «Pemenue 3agau Ha HaX0XKJICHUE
MOJIEKYJISIPHOM MacChl U MacCOBOM JTOJIH

Tema 1.2. I[lepuoouueckuu 3axon u [lepuoouueckasn cucmema
1.1.2.JIPAKTUYECKOE 3AHATHE Ne 4,5. «CocTtaBineHne 3JIEKTPOHHBIX

bopmym»

Tema 1.3. Cmpoernue seuecmea

[TPAKTUYECKOE 3AHATHUE Ne 6,7. «OnpeneneHue Tuma cBsizm»
[MPAKTUYECKOE 3AHSATUE Ne 8«IIpoBepounas pabota o teme CTpoeHue
BEILIECTBAY

Tema 1.4. Booa. Pacmeopwi. dnekmpoaumuyeckas Ouccoyuayus
[MPAKTHUYECKOE 3AHATHUE Ne9. «Onpenenenre MacCoOBOM 10U BEIIECTBA»
[TPAKTUYECKOE 3AHATHUE Ne 10.«IIpurotoBnenue pactBopa 3aJJaHHON
KOHIICHTPAI

Tema 1.5. Knaccugukayus Heopeanuueckux coeOuHeHutl u ux ceoucmea
[MNPAKTHUYECKOE 3AHATHUE Ne 11.«I'naponus conen»

ITPAKTHUYECKOE 3AHATHE Ne 12,13. «Pemenue 3aga4, BEIIOJHESHHE
YIPaXXHEHUWN»

Tema 1.6. Xumuueckue peaxyuu

[TPAKTUYECKOE 3AHSATHUE Ne 14.«CocTtaBieHue OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUI

[MPAKTUYECKOE 3AHATUE Ne 15. «Peakiin HOHHOTO 0OMEeHa

Tema 1.7. Memannvt u Hememanivl

[MPAKTUYECKOE 3AHATUE Ne 16. «ITpoepounas padoTa no Teme MeTauib



[TPAKTUYECKOE 3AHATHUE Ne 17 « [Tony4yenue, coOupanue u pacro3HaBaHHe
ra3oB»

I[TPAKTUYECKOE 3AHATHUE Ne 18.«Pemienre 3KkCIepUMEeHTAIBHBIX 33/1a9»
I[TPAKTUYECKOE 3AHSTHUE Ne 19.«O06001ieHue 1o teme OO011as u
HEOpTaHUYECKash XUMUSD»

PA3JIEJI 1. OBIIAA U HEOPTAHUYECKASA XUMUA
Tema 1.1«OchogHvie NOHAMUA U 3AKOHb XUMULY

HPAKTUYECKOE 3AHATHE Nel,2,3

«Pelienue 3a1a4 Ha HAXO0KIACHUE MOJIEKYJIAPHON MACCHI U MACCOBOM J0JIH

ue.ﬂbi

3aKpENUTh 3HAHUSA O MOHATHUSIX: OTHOCUTEIbHAsI MOJIEKYJsipHAs Macca BEIeCTBa,
MOJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, YMETh UX PACCUUTHIBATD.
OQ0opvVIOBAHME U MATEPHAJIBI

o llepnonnueckas cuctema XuMHU4YECKUX 351eMeHTOB uM. /.M. Menneneena;
e TETPajb AJIS IPAKTUYECKUX padoT;
o  KaJIbKYJIATOP;

*  DPYyuKa;

3aganus Ui IPAKTHYECKOT0 3aHATHS

1.O3HaKOMHUTBHCS C TEOPETUYECKAM MaTEPHAIOM 10 TEME TPAKTHICCKOTO 3aHATHS,
QITOPUTMOM PEIICHHUS 3a71a4.

2.BBIMOTHUTE 33J]aHUs U PEIIUTh NMPEIOKEHHBIC 3a/1a4H.

3.IIpaBunbHO OPOPMUTE B TETPAb JJIS MPAKTUIECKUX padoT.

TeopeTnyecKHii MaTepPHAJ 3aHATHS

OTtHocuTeIbHAs aTOMHAas1 Macca (Ar) - Oe3pa3MepHas BeIMYHUHA, paBHas
OTHOUIEHUIO CPEHEN MacChl aTOMa 3JIEMEHTA (C y4E€TOM MPOLEHTHOTO
coJiep>KaHus U30TOMNOB B npupoe) k 1/12 macce atoma 12C.
OTtHocuTteabHast MosiekyJasipHas Macca (Mr) - Oe3pa3MepHas BeTUYUHa,
MOKa3bIBaroOIIasi, BO CKOJBKO pa3 Macca MOJIEKYJIbI JAHHOTO BelllecTBa OO0JIbIlIe
1/12 maccel atroma yriepoaa 12C.
OTHocHUTeIbHAS MOJIEKYJISIPHASI MAcca BelleCTBA PaBHA CYMME OTHOCUTEIbHBIX
aTOMHBIX MacC BCEX AJIEMEHTOB C YYETOM HUHAEKCOB.
Mr = ni*Ar: + n2* Arz +nz* Ars+........
IIpumep: Boruucianre 0OTHOCUTENBHYIO MOJIEKYJISIPHYIO Maccy cylbdarta
ATIOMUHUS, XUMHUYecKas popmya KoToporo Aly(SOs)s.

Aneopumm pewienus.

Jano:



Al(SO4)3 Mr(Al2(SO4)3)-?
1.3 Ilepuoanueckoii Tadmuibl umenn J.M. MenneneeBa BbITMCHIBAEM 3HAUCHUS
OTHOCHUTEJIBHBIX MAaCC aTOMOB 3JIEMEHTOB, BXO/ISIIUX B COCTaB CyJb(aTa
AITFOMUHUS
Ar(AD=27 Ar(S)=32  Ar(O)=16
2.3anuceiBaeM Gopmyiy pacdera Mr (Alx(SOs)3) B oO1ieM Buje:
Mr (Alx(SO4)3) = ny *Ar (Al) + n* Ar(S) + n3* Ar(O)
N1- YKCJIO aTOMOB (MOJIb ATOMOB AJTIOMUHUS )
N2- YKCJIO0 AaTOMOB (MOJIb ATOMOB CEPBI)
N3- YKCJIO0 AaTOMOB KUCJIOpOAa (MOJIb aTOMOB KHCIIOPO/1a)
2.IloacTaBnsieM 3HAYEHHUS] OTHOCUTEIIBHBIX aTOMHBIX MacC 3JIEMEHTOB C YIETOM
MOJIb aTOMOB B (DOpPMYJTy pacdeTa ¥ BBIUYUCIISIEM.
Mr (Al(SOy) 3)=27 * 2 + (32 + 16*4) * 3 = 342 r/mMm0b
OtBer: Mr (Al2(SO4)3) =342 r/mMo0IB
Mouasipuast macca (M) — BeinurHa, paBHasi OTHOLIEHUIO MacChl BellecTBa (m) K
COOTBETCTBYIOIIEMY KOJMYECTBY BellecTBa (n).

M =m: n (r/moJsn),
rie M- MossipHas Macca BeIIecTBa, N- KOJWYECTBO BellecTBa. EnuHuia
CH xonmuecTBa BEIIECTBA — KI/MOJIb (T/MOJIb).
KoauyecTBO BemnecTBa —3TO YHUCIIO CTPYKTYPHBIX €AMHUI] (ATOMOB, MOJIEKYI,
HMOHOB), KOTOPOE COAECPKUTCS B ONPEACICHHOM 00pa3Ile JaHHOTO BEIECTRA.
EnuHuneil n3MepeHusi KOJIUYECTBA BellleCTBA ABJISIETCS MOJIb.
KonuuectBo BemiecTBa (V) CBSI3aHO ¢ YUCIOM CTPYKTYpHBIX eauHull (N) B oOpasiie
BEIIIECTBA, €ro Maccout (m) u oobemom (V) — 11t ra3000pa3HBIX BEIIECTB MPU
H.y. — CJICAYIOIIUMHU YPABHEHUSIMU:

B KOTOPBIX Vy = 22,4 1/MoIb (MJ1/MMOJIb, M3/KMOJIb) IIPU H.Y.,

re N — 4iCJIO YaCTHI] IAHHOTO BEIEeCTBA;

MoJib — KOJIMYECTBO BEIECTBA, KOTOPOE COJCPIKUT CTOIBKO YaCTHI] (ATOMOB,

MOJIEKYJI, HOHOB M JIp.) CKOJILKO COJEPKUTCSE aToMOB yriiepoaa B 0,012 xr. (12r.),

npumepHo 6*10% wacTu.

Na = 6,02 * 105 (nocmoanunas Aeozadpo).

Ipumep:

1.Kakoe koim4uecTBO BeliecTBa cojiepkutes B 33 T okcuaa yriaepoaa (1V)?
Aneopumm peutenus.

Hano. Pemenne.
m(CO,) = 33 r | 1. Haiigenm wmonspmyio macey yriaepoza (IV):
M(CO,) = M(C) + 2M(0O) =
= 12 r/moms + 2+ 16 r/mons -~ 44 r/Mons.

2. PaccuuraeM KOJMYECTBO BeIECTBA
oxcuaa yraepoga (IV):
m(CO,) 337

" M(CO,) 44 r/mons

v(CO,) — ?

v(CO,) = 0,75 mons.



2.Ckonbko MoJieKkys o30Ha O3 cogeputes B 72 r ero?
AJITOpPUTM pELICHHUS.

JlaHo:

m(O3)=72r Haittu: N (O3)-?

Pemienue

1)M (O3)=16*3= 48 r/monb

2)n (O3)=m/ M =72 : 48 =1,5M01b

3)N (O3) =n* Na= 1,5 *6,02*10%2=9*10%monexyn
Otset: N (O3)= 9*10%monexyn

BHUMAHHE! Ycnosue 3a0ay HeobX00UMO CNUCHI8AMD.

3amanue 1. BoruncianTe OTHOCUTENIBHYIO MOJIEKYJISIPHYIO MacCy:

KapOoHaTa Kalblus, Cyidb(ara MarHusi, HHUTpaTa cepedpa, CEPHOU KHUCIOTHI,
dbocdara kamplius, TUAPOKCUIA MEIW, XJopuaa HaTpus, okcuaa skenesa (III) ,
ruapokcuaa  Kanpius  HUTpata Meau(ll),a30THOM  KHUCIOTHI, THAPOKCUIA
ATIOMUHUA.

3ananue 2. Pemunre 3agaun.

1.0Onpenenuth KOJIMYECTBO TUIPOKCUAA HATPHUs B 00pasiie maccoii 10 r.

2. OnpenenuTh KOJIMYECTBO TUIpokapOoOHaTa Kaablus B 00pasie maccoit 16,2 T.
3.Kakyro maccy umeer obpaser; okcuaa yriaepoja (IV) xomumuectBoMm BerecTBa
0,25 monn?

4 PaccuuTaiiTe KOJIMYECTBA BEIECTBA MarHusi B oOpaslie 3TOro MeTajia Maccou
6r?

5.Kakoe unciio MoJeKys1 COEpKUTCSA B 2,5 MOJIb Kucimopoaa?

6.0npeaenuts ynciio Moiekyn Bry B 6pome maccoit 3,2 T.

7.0npenenure KoJIMYeCTBO aTOMOB BOJOPOa B COCTaBe 00pa3iia BOJIbl Maccou 9r.
8. Ompeaenure KOJIWYECTBO aTOMOB BOJIOpOjia B cocTaBe obpasia runpodocdara
aMMOHHS Maccor 26,4 T.

9.1meetca 10 r Bomopoaa. OnpeaeanTe KOJIUYECTBO BOJOPOJA, a TAKKE UYHUCIIO
UMEIOIINXCS MOJIEKYJT BOJIOPO/IA.

10 Umeercs 2,4 « 10% monexyn oxcuaa yriepoaa (IV). Omnpenenure KOIHYECTBO
BEII[ECTBA YTIIEKHUCIIOTO Ta3a, ero Maccy.

11.Kakosa macca nopuun okcuna asora (IV), conepxameit 4,816 « 102 monexyn?
12 Beruuciure macey 12,04 - 10?2 monekyn okcuaa KaabLys.

13.0npenenute wmaccy oOpasua cyiabdata wmeau (II), comepxamiero 6,02
«10% aTomMOB MenH.

14.Paccuntaiite Maccy oOpasua cyiabdara ammonwus, coxaepxkamero 3,01 e
102% atromoB BomOpOIA.

15.Paccunraiite maccy oOpasuma cyiabdara ammoHus, couepxamiero 3,01-
10?2 atomoB Menu.

16. Onpenenure Maccy oopasiia THApoCyIb(haTra MarHus, €CIM U3BECTHO, UTO B €TO
cocTase cozepxurcs 3,612 «10% aromoB kuciaopoa.

17. Onpenenute Maccy pacTBopa cyib(hara HaTpHUs B BOJE, COACPIKAIIETO

30,10+ 10?2 aromoB HaTpus u 6,02+ 10?4 aroMOB BomopOa.



Tema 1.2. I[lepuoouuecxuii 3axon u Ilepuoouueckas cucmema

MMPAKTUYECKOE 3AHSTHE Ne4,5
«CocraBjieHue 3J1eKTPOHHBIX (P OPMYJI»

ge.m,:

-OMEPUPOBATH XUMUUYECCKUMU TTOHATUSIMU;
-O0OBACHAT,  (PU3MYECKUM CMBIC CHMBOJIMKA  TIEPUOJMYECCKON  TaOJIHUIIBI
XUMHUYCCKHUX 3JIEMEHTOB;

-yCTaHaBJIMBAaTh MPUUYMHHO-CJICJCTBEHHYIO CBSI3b MEXKJIY CTPOCHHEM aToMa H
3aKOHOMEPHOCTSIMH HW3MEHCHHS CBOMCTB JJIEMEHTOB M OOpa30BaHHBIX HMU
BEIIECTB B MIEPUOJIaX U TPyIIax;

-3aKpEMUTh HABBIKM COCTABIICHHS JJICKTPOHHBIX W AJEKTPOHHO — Tpaduueckux
dbopMyll aTOMOB, XapaKTEPU30BaTh XUMHUYECKHUE DJIEMEHTHI MO UX IMOJIOKEHUIO B
MIEPUOANYECKON CUCTEME.

O0Oopy0oBaHHE 1 MATEPHAJIbI

o Ilepunonnueckas cucrtema xumuueckux 3nmemeHToB Jl.M.Menneneesa;
« Tabiuua pacrpenesaeHHs JEKTPOHOB 110 KBAHTOBBIM YPOBHSIM;

o CXeMa MOPsJIKA 3a0IHEHUS AIEKTPOHHBIX OpOUTaNEeH;

o Tabsmua «JIEKTPOHHOE CTPOCHUE ATOMOB B OCHOBHOM COCTOSIHUI»

3aganus Ui NPAKTHYECKOr0 3aHATHS

1.O3HaKOMUTBCS C TEOPETUUECKUM MATEPUAIIOM 3aHATHS.

2.BemmonanTe 3aganusl.

3.IIpaBunbHO OPOPMUTE B TETPAb ISl IPAKTUIECKUX PadOT.

4.01BeTUTh HA BOMPOCHl JJI 3aKPEIJICHUs TEOPETHUUYECKOTO MaTepuana
IPAKTUYECKOTO 3aHATHSI.

Teopernyeckuii MaTepuaJ 3aHATHS
ATOM COCTOUT U3 ATOMHOTO $51/Ipa U 3JIEKTPOHHOM 000T0UKH.
DneKTpoHHas 000109Ka aTOMa COCTOUT M3 ABMXKYIIMXCS BOKPYT sapa dJIEKTPOHOB
(€).
OpOuTtanb — dYacTh aTOMHOIO TMPOCTPAHCTBA, B KOTOPOM BEPOSTHOCTH
HaxXO0XJICHUS JaHHOTO dJieKTpoHa Haubobimas (~ 90%).
VYcnoBHoe o06o3HaueHue opoOutanu —o. Kaxkmoih opOuTamm COOTBETCTBYET
AIEKTPOHHOE 00JI1aKO.




DJIEKTPOHHOE 00J1aK0 — 3TO MOJIeTh KBAaHTOBOM MEXaHWUKH, OIHMCHIBAIOIIAS
JIBUKEHUE AJIEKTPOHA B aTOME.

OpOutanu peaabHbIX aTOMOB B OCHOBHOM (HEBO30Y>K/IEHHOM) COCTOSIHUM OBIBAIOT
yeThIpex THIOoB: S, P, d u f.

OpOutanu 0IHOTO CJI0s 00PA3yIOT IJTEKTPOHHBbIN («IHEPreTHYeCKHii») yPOBEHbD,
WX DHEPrUH OJJMHAKOBHI y aTOMa BOAOPO/Ia, HO Pa3IMYaloTCs y APYTUX aTOMOB.
JHepreTu4ecKuidi ypPOBEHb — 3TO DJHEPIeTHUYECKUW CJIOW C ONpeAeiIEéHHbIM
YPOBHEM HEPIHH HAXOISIIMXCS Ha HEM DJIEKTPOHOB.

Ywuciio sHEPreTHYECKUX YPOBHEH B aTOME XMMHYECKOTO JIEMEHTAa PAaBHO HOMEPY
Nepruoa, B KOTOPOM 3TOT JIEMEHT PACIIOJIOKEH.

MakcuMabHO BO3MOYKHOE YHCIIO 3JICKTPOHOB HA TAHHOM YHEPTETUYECKOM YPOBHE
ompenensieTcs no Gopmyie:

N = 2n?, rze N — HOMEp neproaa

OpHoTUNHBIE OpPOUTAIM OJIHOTO YPOBHS TPYNNHUPYIOTCA B IJIEKTPOHHbIE
(3HepreTnvyeckmne) NOAYPOBHU:

S-IOYpPOBEHB (COCTOUT U3 OJIHOM S-OpOUTANIH), YCIIOBHOE 0003HAYEHUE — 0.
P-TIOypOBEHB (COCTOUT U3 TPEX P-opOUTatIeii), yCIOBHOE 0003HAUYCHUE — OO
d-noypoBeHb (COCTOUT U3 mATH 0-opOuTaeii), ycioBHoe 0003HaUCHHE — OOOOD.
f-momypoBens (cocrout 3 cemu f-opouTasneii), ycioBHOe 0003HaUYCHNE — OOO0O00

DHepruu opourtaneit 0THOro MOAYPOBHS OJIMHAKOBBHI.

[Ipu o0o3HaueHNHU MOAYPOBHEH K CUMBOIY MOJYPOBHS TOOABISIETCS HOMEP CIIOS
(37IEKTPOHHOTO YpOBHs), Hampumep: 2S, 3P, 5d o3HayaeT S-OYPOBEHb BTOPOTO
YPOBHSI, P-TIOJTypOBEHb TPETHETO YPOBHs, d-1IOypOBEHb MATOr0 YpoBHs.OOIICe
YHUCJIO0 MOJYypOBHEH Ha OJHOM YPOBHE PaBHO HOMepy YpoBHs N. OOmiee 4ucio
opOuTaneil Ha OAHOM ypoBHE paBHO N°. COOTBETCTBEHHO JTOMY, OOLIEE YHCIIO
00JIaKOB B OJIHOM CJIO€ PaBHO Takxe N2,

BajieHTHbIe 3JIEKTPOHBI — JJICKTPOHBI aTOMa, KOTOpPhIE MOTYT TPUHUMATh
ydacTue B 00pa30BaHUU XUMHUYECKUX CBSI3CH.

B aromax S- u pP- 2JIEMEHTOB BAJICHTHBIMHU SIBJISSFOTCSI BCE€ JJIGKTPOHBI BHEITHETO
CJIOS1.

B aTomax 0-371eMEHTOB BaJICHTHBIMH SIBJISTIOTCS 3JICKTPOHBI BHEIIHETo cyiosi ( 2 u
1), a TakXKe BCE MIIM HEKOTOPBIE d-3JIEKTPOHBI TIPEABHEITHETO CIIOS.

Yucj10 BaJIeHTHBIX 3JIEKTPOHOB /ISl 00JILIIMHCTBA 3JIEMEHTOB PABHO HOMEPY
TPYIIIBI.

Hampumep: y aroma Ca BHEIIHHE 3JIEKTPOHBI — 4S%, OHU K€ ¥ BAJIECHTHBIE; y aTOMa
Fe BHeIHuE >1eKTpoHEI — 452, HO y Hero ecTh 3d°, cnenoBartensHo y aToma xkenesa
8 BaJCHTHBIX OJIGKTPOHOB. BajeHTHas odnekTpoHHass (Qopmyna aroma
Kanplus — 45, a aToma xenesa — 45°3d°.

IHopsI0oK 3an0JTHEHUA VPOBHEH U MOJIYVPOBHEH DJICEKTPOHAMM.
[.DOnexTpoHHBIE (HOPMVIIBI ATOMOB XHWMHWYECKHX JJIEMEHTOB COCTABJISIIOT B
CJHEIYIOIIEM ITOPSAIKE:




- CHauana no Homepy snemeHTa B Tabnuie /1. V1. Menaeneesa onpenenstoT ooiiee
YUCIIO JIEKTPOHOB B aroMe (OO1iee 4ucio 3JeKTPOHOB B 3JEKTPOHHONU 000JI0UKe
aToMa pPaBHO YHUCIY NPOTOHOB B SJIp€ U MOPSAKOBOMY HOMEPY XHMHYECKOTO
AJIEMEHTA. )

- 3areM 1O HOMEpPY NEpHojJa, B KOTOPOM PACIOJIOXKEH 3JIEMEHT, OMPEICISIOT
YHCJIO YHEPTETUYECKUX YPOBHEH;

- YpoBHU pa3OUBaIOT Ha MOAYPOBHU U OpOUTAIIH, U 3aMOJIHSIOT UX 3JIEKTPOHAMU B
cooTBeTcTBUM [IpMHIIUNIOM HAaMMeHbIIIEl IHEPTrUuM.

- JI7mst ymoOCcTBa 37EKTPOHBI MOKHO PACHpPENCIUTh MO YHEPTEeTHYCCKUM YPOBHSIM,
BOCIONIB30BaBIIHKCH Gpopmynoit N=2n? u ¢ yuérom Toro, uTo:

1.y DJIEMEHTOB IJIaBHBIX MOATPYHI (S-;P-3JIEMEHTBI) YHUCJIO JJICKTPOHOB Ha
BHEIITHEM YPOBHE PaBHO HOMEPY T'PYIIIIHI.

2.y BJIEMEHTOB MOOOYHBIX MOATPYIIT HA BHEITHEM YPOBHE OOBIYHO 06d DJICKTPOHA
(uckmouenue coctaBistioT aromel Cu, Ag, Au, Cr, Nb, Mo, Ru, Rh, y koropsix
Ha BHEIITHEM YPOBHE 00UH HJIEKTPOH, y Pd Ha BHEIITHEM
YPOBHE HO/1b DIICKTPOHOB);

3.4UCI0 DJIEKTPOHOB Ha TMPEIANOCIECIHEM YypPOBHE pPAaBHO OOIIEMYy YHCITY
AJIEKTPOHOB B aTOME MUHYC YHCJIO 3JIEKTPOHOB HAa BCEX OCTAIBHBIX YPOBHSIX.

I1. [Topsi10K 3am0JIHEHUS DIESKTPOHAMU aTOMHBIX OpOUTaIel onpeensieTcs:
1.IIpUHOMIIOM HAUMeEHbIIEH YHEPTUH.

IIxana JHepruii:

15<25<2p<3s<3p<4s<3d<4p<5s<4d<Sp<6s<4f<5d<6p<Ts...

2.CocTosiHHEe AaTOMa ¢ TMOJHOCTHI0O WM HAMOJOBUHY 3aNO0JHEHHBIM
NoAypoBHeM (T. €. KOIIa HAa KaXA0W OpOUTAIM HMeeTcsd M0 OJHOMY
HECIIAPEHHOMY JJIEKTPOHY) SIBJIsIeTCH 00Jiee YCTOMYMBBIM.

OTUM OOBACHSAETCA «IIPOBA» DJIEKTpoHA. Tak, yCTOMYMBOMY COCTOSTHUIO aroma
XpOMa COOTBETCTBYET CIEAYIOILIEE PACIPENEICHUE MIEKTPOHOB:

Cr: 1s2252p°3s%3p°4s'3d°, a ne 1522522p°3s23p°4s23d*,

T. €. MPOUCXOJUT «IIPOBAID AIEKTPOHA ¢ 4s-TIOTypOBHS Ha 3d-TI0ypOBEHb.

III. CeMeiicTBa XMMUYECKUX 3JIEMEHTOB.

-OneMeHThl, B aTOMaxX KOTOPBIX MPOUCXOJUT 3allOJIHEHHE DJICKTPOHAMHU S-
MOYPOBHS BHEITHETO YHEPTETUYECKOTO YPOBHS, Ha3bIBAIOTCS S-3JIEMEHTAMM.

OTO  mepBble 2 dIEMEHTa  KaXJOro0  IEpPUO/a,  COCTABJISIIOIINE  TJIaBHBIC
noarpynms! | u Il rpymm.

-JIEMEHTHI, B aToMax KOTOPBIX AIEKTPOHAMHU 3aroJHseTcs -
MOTYPOBEHB BHEITHETO YHEPTETUYECKOTO YPOBHS, Ha3bIBAIOTCS P-3JIEeMEHTAMM.
Oro mocneanue 6 3neMeHTOB  Kaxkaoro mnepuoja (3a  uckiaroueHueM | u VII),
cocrasisitouie raasubie noarpynnst HI-VI rpynmn.

-DJIeMeHThI, B KOTOPBIX 3amoJiHsAeTcs -110ypOBEHb BTOPOTO CHAPYKH YPOBHH,
Ha3bIBAIOTCS (-3JIeMEHTaMHU.

Oto anemeHnThl BcTaBHBIX jekan 1V, V, VI nepuonos.

-DJIeMeHTBI, B KOTOPBIX 3amojiHseTcs f-1momypoBeHsb TpeThero CHapyXu ypOBHS,
HasbIBaroTcs f-ajieMenTamm.

K f-anemenTam OTHOCATCS JTAHTAHOUIBI M AKTHHOUIBI.




Hanpumep. M300pazure >IeKTPOHHYIO W 3JIEKTPOHHO-rpadudecKkyro (Gopmyry
XUMHYECKOT'0 3JIeMEHTA aJIIOMHUHUSL.

Pemenue:

AJIIOMUHUNA MMEET MOPAAKOBBIA HOMEpP 13 M pacnosioKEeH B TPEThEM IEPHUOJIEC
[Tepuomnueckont cucremol [[.M. MenneneeBa, cCiaenoBaTelbHO, aTOM 3TOTO
XUMHYECKOTO BJIEMEHTAa COCTOUT W3 TMOJIOKUTEIBHO 3apsSKEHHOTO sipa, BHYTPHU
KOTOPOTO HaxoAuTCs 13 MPOTOHOB, a BOKPYT sjipa MMeETCs TpH 0OOJIOUYKH, IO
KOTOPBIM IBHXKYTCS 13 37E€KTPOHOB.

DnexTpoHHas GopMyIa ATFOMUHUS BEITIISIUT CIETYIONTUM 00pa3oM:

+13 Al)z)g)g

1522s22p®3s23p?
Ha BHemHeM 3HEPreTUYecKOM YpOBHE JIFOMUHMS HAXOJUTCSI TPU AJIEKTPOHA, BCE
ANEKTPOHBI 3-TO TMOAYPOBHA. DJEKTpOHHO-Tpaduyeckas ¢opmysa HUMeeT
CJICTYFOILIUMN BUL:

et |
3s| ¢

3aganme 1. Hanumure nosiHyto U KpaTKyro U (popMyily aToMa: MarHus, Cepahl.
VYkaxxuTe BaJIeHTHbIE 3JEKTPOHbIL. [TokaxuTe rpaduuecku BaleHTHBIE AIEKTPOHBI.
3ajganme 2. YKaxXUTe p — 3JIEMEHTHI, S- SJIEMEHTHI

1) Fe2) Ca3) S4) Na5) Cl6) K7) Ge8) Sc

Hanummre 351eKTpOHHbIE KOHPUTYpaLluu AJIs1 SJIEMEHTOB.

3aganue 3. /I s1eMeHTa ¢ 3J€KTPOHHOM KOHUTrypaueit atoma:
a)1522522p%3523p® 0)1522522p%3523p°

YKQKHTE!

- AaTOMHBIA HOMED JIEMEHTA;

-HOMED MEPUOJIa U HOMEP I'PYIIIBLI B IEPUOJUYECKONU CUCTEME;

-4HCJIO BAJICHTHBIX DJIEKTPOHOB;

-4HCJIO HECITAPEHHBIX JJIEKTPOHOB;

-CEMEHCTBO DJICMEHTA;

-MaKCUMAaJIbHYIO CTEIEHb OKUCIICHHUS.

3aganue 4. YkazaTb MECTOINOJIOKEHHE 3JIEMEHTOB B llepmomnueckon cucreme
xumuueckux snemeHtoB J[.M. MenzaeneeBa, HanmumuTe 3JIEKTPOHHBIE (HOPMYIIBI
aTOMOB JaHHBIX 3j1eMeHTOB: Neo 16, 24, 27, 30,37.

3aganue 5.0npenenuTe MECTOHAX0XK/IEHUE, BIUIIUTE B TAOIHUILY CUMBOJIBI:

[Topsankossii | ['pynna | Ilepuon | HazBanue Crpoenue atoma

HOMED 3JEMEHTa T - 0
AJIEMEHTA N(p7) ;\I (&7 N(™)

5

13

17

25




38 | | | ] |
Hanumure  snektpoHHO-rpaduyeckue  (HOpMyibl  aTOMOB, KOTOpbIE  BbI
ONPEIEIIUIIN.
3aganue 6. [To nonoxenuto s3neMeHToB B [ICXD onpenennute 4nciio 31EKTPOHHBIX
CJIOEB U YUCJIO JIEKTPOHOB HA BHEIIHEM AJIEKTPOHHOM CJIO€ B aTOMaX:

a) cepbl; 0)11e3usi; B) KaJlbIUs; I)BUCMYTA; /1) HOJa.
Hanmumure a8 KaXXgoro M3 3TUX 3JIEMEHTOB JJIEKTPOHHYKO M 3JEKTPOHHO-
rpaduueckyro GopMyIibl BHEIIHETO JIEKTPOHHOTO CJIOSI.
3aganme 7. YKkaxxnuTe K KAKOMY AJIEKTPOHHOMY CEMEMCTBY OTHOCHUTCS Ka)KIIbIi M3
CJIEIYIOLIUX 3JIEMEHTOB:

6C s6Ba 41Nb 35Br 37Rb 2sFe 17C|.
Kakoli ypoBeHb 3alOJIHSIETCS MTOCIEAHUM B aTOMaX 3TUX AJIEMEHTOB?
3ananme 8. Ykaxxkurte Ha3BaHue U nojoxxenue snementa B [1C (mepuon, rpynmy,
MOATPYIIITY, CEMENCTBO) MPUBEICHHBIX AJIEKTPOHHBIX (POPMYII:
a) 1s22s22p®3s23p%4s23d°; 6) 5s,5p%; B) 6d ; 1) 6524f2
3aganue 9.Hanummre 31eKTpoHHYIO (POPMYITY JIEMEHTA, aTOM KOTOPOTO
colepKUT Ha 3d — moAypOBHE OJMH AMEKTPOH. B kakom nepuose, rpymnme u
MOJATPYIIIE OH HAXOAUTCS M KaK Ha3bIBaeTCs?

40.3apanue 10. BHeurHuii 31eKTpOHHBINA yPOBEHb aTOMa dJIEMEHTA HMEET
KOHpHTYypaLuIo. ..4s? 4p°. HanuimuTe MoIHOE 3IEKTPOHHOE CTPOEHUE aTOMa,
YKQ)KUTE BAaJICHTHBIE DJIEKTPOHBI U HA30BUTE 3TOT JJIEMEHT.

3aganne 11. Baennue ypoBHU aTOMOB HMeIOT BUA;: 3st, 552 5p?, 252 2p°. B kakux
TnepHo/ax, U B KaKMX MOArPYIIax HaXoAATcsa 3TH dneMenTsl? HazoBuTe ux u
YKa)KUTE BaJIEHTHBIE JIEKTPOHBI, H300pa3uB BHEIIHUE YPOBHU IPapUUECKH.
3aganne 12 BHelmHue ypOBHM aTOMOB UMEIOT BUJ: 6st, 252 2pt: 4s2 4p?, 5s? 5p*,

B kakux neprojax HaXoAsTCs 3TH dJeMeHThI? Ha30BUTE UX U YKaKUTE BaJICHTHBIC
AJIEKTPOHBI, HaMKcaB rpaduueckre GopMyIib.

Bonpocsl /s 3aKpenuieHnsi TeOPEeTHYECKOr0 MaTEPUAJIa MPAKTHYECKOTO
3aHATHH
1.YTo Takoe anekTpoHHass 000JI04Ka aToMa?
2. Yto Takoe JHEpreTMYeCcKud ypoBeHb? UeMy paBHO YHUCIO DHEPreTHUYECKHUX
YpOBHEN?
3. UeMy paBHO MaKCUMaJbHOE YUCJIO JIEKTPOHOB HA SHEPTrE€TUYECKOM YPOBHE?
4. Kakoil 3JIeKTpOHHBIN CJIOM Ha3bIBAETCS 3aBEPIICHHBIM?
5.Uto Ha3bIBalOT AJIEKTPOHHOW KoHburyparueir aroma? Cdhopmynupyiite
MPUHLNIBI U MPABUJIA, KOTOPBIE YUYUTHIBAIOT MIPU UX COCTABICHUU?
6.Kakue 351eKTpOoHbl HA3bIBAIOTCS CIIAPEHHBIMU?
7. Kak onpenensiercs ¥ 4yeMy paBHO YHCJIO aTOMHBIX opOuWTaiiel Ha s-, P-, d- u f-
noaypoBHAX? CKOJIBKO 3JIEKTPOHOB COJCPKUTCS HA KAXKIOM MOTyPOBHE?




Tema 1.3. Cmpoenue gewecmsa

NPAKTUYECKOE 3AHATHE Ne 6,7
«Omnpenesienue TUNA CBI3W»
eJb:
0oTpabOTaTh HABBIKW OMIPEACIICHUS TUIIOB CBSI3HM, N3MEHEHUN CBOWMCTB 2JIEMEHTOB B
nepuoAax u rpynnax Ilepuoauueckoit cucTeMbl, U3MEHEHHUS TIOJIIPHOCTH CBSI3EH B
MOJICKYyaX.
O0opy0oBaHHE 1 MATEPHAJIbI

o Talbnuna «BUapl XUMHUYECKON CBI3H)

3aganus Ui IPAKTUYECKOT0 3aHATHS

1.O3HaKOMBTECH C TEOPETUUECKUM MATEPUAIIOM 3aHSATHS.
2.BBINOTHUTH 3a1aHUS.

3.IIpaBunibHO OPOPMUTH B TETPAb ISl IPAKTUYECKUX PadOT.
4.0TBETUTH Ha BOIPOCHI JIJIs1 3aKPEIJICHUS TEOPETUUECKOTO MaTepraa
MPAKTUYECKOTO 3aHSATHSI.

TeopeTnuecknii MaTepuaJ 3aHATHS

HNonHasi cBAA3b CYIIECTBYET MEKIY aTOMaMHU, CUJILHO Pa3IMYAOIIUMUCS 110
3HaueHUsIM DO. MOHHOI CBA3BIO CBI3BIBAIOTCSA aTOMBI METAJJIOB M HEMETAJIJIOB 3a
c4yeT 00pa3oBaHUs MPOTUBOIIOIOKHO 3apsHKEHHBIX HOHOB M MX B3aUMHOTO
MPUTSHKEHUS.

BemiecTpa ¢ noHHOM cBsa3bio: Na'Cl, Ca?*0%,Mg?*S?. D10 KpHUCTaIIHYEeCKHe
BEIIECTBA — OKCHIbI METAJIJIOB, OCHOBAHHS, COJIH.

Merasimyeckas CBA3b CyLIECTBYET B MeTaiuiaXx. OHa BO3ZHHMKAET 3a CYET
B3aMMOJICHCTBHSI OTHOCUTEIBHO CBOOOIHBIX BAJICHTHBIX 3JIEKTPOHOB C HOHAMHU
METAJIOB. BellecTBa ¢ METAIIIMYECKON CBA3BIO TBEPBIE, TOJBKO PTYTh KHUJIKAS.
Cxema oOpa3zoBaHusI:

Me® — ne <> Me™

CBOICTBA BEMIECTB C METAINIMYECKON CBA3BIO: TBEPAOCTD, JIEKTPOIPOBOJHOCT,
TEIJIONPOBOJAHOCTh, KOBKOCTb, MJIACTUYHOCTh, METAJUIMUECKHUI OJIECK.



Meramibl UMEIOT KPUCTATUIMYECKYIO METAJUTMYECKYIO PEIIETKY, B Y3JIaX KOTOPOM
VIOHBI UJIM aTOMbI METAJIOB.

KoBajienTHasi cBSI3b - XUMUYECKas CBSI3b MEXKY JIByMsI aTOMaMH,
ocyuiecTBiIsieMast 001eH /ISl 9TUX aTOMOB MapOU 3JIEKTPOHOB, MEPEKPHIBAHUEM
AIIEKTPOHHBIX 00JIaKOB B3aUMOICHCTBYIOLIUX aTOMOB.

B 3aBucHMOCTH OT IPUPOIBI B3aUMOACHCTBYIOIIMX aTOMOB JIEKTPOHHAs Napa,
00J1aCTh MAaKCUMAJIBHOTO TTEPEKPHIBAHUS AICKTPOHHBIX 00JIAKOB MOYKET
OJIMHAKOBO MPUHA/IJIEKATh B3aUMOICHCTBYIOIIUM YaCTUIIAM WM CMENIAThCS B TY
WJIU APYTYIO CTOPOHY.

J11s1 OIIEHKH CIIOCOOHOCTH aToMa JIAaHHOTO AJIEMEHTa CMEIIaTh

ANEKTPOHHYIO TIJIOTHOCTh, OCYIIECTBISIONIYIO CBSI3b, MOJIB3YIOTCS 3HAYCHUEM
OTHOCHUTEJILHOM 3JIEKTPOOTPHULIATEIHOCTH (X).

Uewm O0J1bI1I€ 2TIEKTPOOTPUIIATEHHOCTD aTOMA, TEM CHIIbHEE MPUTATUBAET OH
0000111eCTBIIEHHBIE 2JIEKTPOHBI. HBIMU cli0Bamu, py 00pa30BaHUM KOBAJICHTHOU
CBSI3U MEX]y JIBYMsI aTOMaMH Pa3HBIX 3JIEMEHTOB 00111e€ AIEKTPOHHOE 00J1aK0
cMeniaeTcs K 0oJiee NEeKTPOOTPULIATEILHOMY aTOMY, U B TeM OOJIbIIIeH CTENEHH,
yeM O0JIbIIIe Pa3HOCTh ANMEKTpooTpuiiaTesibHOCTeHN ( AX) B3auMOIEHCTBYIOIIHNX
atomoB. [ToaTomy ¢ poctom AX cTeleHb HOHHOCTH CBSI3U BO3PACTACT.

[Ipu oOpa3zoBaHMK KOBAJIEHTHOM CBSI3M MEly aTOMaMH C OJMHAKOBOM
anekTpooTpunareabHOCThIO (Hy, Fa, Oz, N2) obrmmas anmekTponHas mapa OyaeT
pacrioiarathCsi Ha OJJMHAKOBOM PACCTOSIHUU OT aTOMHBIX sjiep. [Ipu aTom oOurue
AIIEKTPOHHBIE TTAPhl MPUHAJJIEKAT B PABHOU CTENIEHU 000UM aTOMam
OJIHOBPEMEHHO, M HY Ha OJTHOM U3 aTOMOB HE Oy/1eT U30BITOUYHOTO
OTPHULIATEILHOTO 3apsi/ia, KOTOPBIN HECYT Ha ceOe AJIEKTPOHBI. Takoil BU
KOBAJICHTHOU CBSI3U HA3bIBACTCS HETIOJSPHOM.

KoBaJjieHTHasi HeNmoJIAPHAS CBsI3b — BHJI XUMHYECKOHN CBSI3U, 00Pa3yIOMIUACS
MEK]ly aTOMaMH C OAMHAKOBOM 3JIEKTPOOTPULATEIbHOCTHIO.

B cityuae, koraa 3J1eKTpOOTPULIATEIBHOCTH 3JIEMEHTOB, BCTYHAOIINX BO
B3aMMOJICHCTBHE, HE PABHBI, HO OJIM3KH I10 3HAYEHUI0, 00111as SJICKTPOHHAS Mapa
CMEINIAeTCs B CTOPOHY AJIeMEHTa C OO0JIBIIEH 3JIEKTPOOTPHUIATEIIbHOCTHIO-
KOBaJIeHTHasi nojsipHas cBs3b (HBr ,HF).

3aganme 1./]aTh onpeneneHne TepMUHAM: XUMUYECKAS CBSI3b, MOHHASI CBSI3b,
WOHBI, KATHOHBI, aHUOHBI, METAJZIMYCCKAS CBS3b.

3aganme2. Kakyro XuMHUYECKYIO CBSI3b HA3bIBAIOT KOBAICHTHOM? ONUILINTE €€
OCHOBHBIC CBOMCTBA.

3ajganme 3.YKaXUTe CXOICTBO U PA3IMYNE METAJUIMYECKOUN CBSI3U C HOHHOM.
3aganme 4. Cpeau NepeUMCIICHHBIX COCMHEHUH, YKAKUTE BEIIECTBA C
METaJUTMYECKOU CBSI3bI0: HUKETh, a30T, pyTeHUH, rpaduT, CEJIeH, BUCMYT, YpaH,
repMaHuid, 00p, TOJIOHHM, HHIHIA.

3ananme S. N300pasute cxembl 00pa30BaHUsl HOHHOW CBSI3U B CIIEIYIONIUX
coenunenmax: NaBr, K>S, BaO, CazNy,

3ajanme 6. 3a0anue 6bInoOIHAEMCS 8 COOMBEMCMBUL CO CBOUM BAPUAHMOM.



PacnpedefzeHue cmydenmoe no eapuanmam ocywuiecmeisiemcs no CNUCKy 6
HCYpHAIIE YENMHOE — 1 eapuannl, He 4enHoe — 2 eapuanm.

OHpC,ZIeJICHI/IG TUIIOB XMMHUYECKON CBSI3HU Y BCIICCTB.

No dopmyiia BellecTBa:
BapUaHTa

F6203,N2,N3.B|',802,NH4C| , Ba,As, KzO,Fz

PClg,HF,anog,C|2,P|2,C02,H28,Pb,Fe,Bl'z

KOH,BI’z,Zn,AlBr3,H20,CU,HBI",COQ,CI’QO:’,,|2

BI’Q,N&,CUQO,A|283,NH3,Si02,Mg,CrO,|2

MgClg, Hz, COz, Na|2, HF, Al, ZnO, Fe, Br,

OB IWIN(F

Ca3N2, 02, SO:J,, HBr, Al, CUSH(CHHaB), Mn203,CI2,PI2

Pacnpenenutsp BelecTBa coriacHO BallleMy BapyuaHTy B TaOJIHUIy IO THITY
XUMHUYECKOM CBSA3HU.

HNonnas KoBanenTHas KoBanenTHas Merammueckas
CBA3b IMOJIIPpHAA HCIIOJIAIPpHAsA

3aganme 7.Mcxond u3 MoJI0AKEHUS 3JIEMEHTOB B IEPUOAUYECKON CUCTEME
a) CPAaBHUTE UX AJIEKTPOOTPUIIATEIIBHOCTh M TIOCTABbTE MEXKIY HUMHM 3HaK <, >, =

H
2,2

Li Be|B |[C |N |O |F
10 [15(20 25 |30]35 (4,0

Na |Mg|Al [Si [P [S |CI
09 (12|15 |18 (21|25 |3,0

K Ca |Ga |[Ge |As |Se |Br
0,8 10(16 (20 (20(24 |29

Rb Sr {In |Sn |Sb |Te [I
0,8 1,011,7 118 {1921 |25

1) B0 (Br) * 20 (L1);

2) B0 (Al) * DO (Cl);

3) 20 (S) * B0 (0).

4) 50 (Mg) * 20 (F);

5) 30 (C) * DO (0);

6) 20 (1) * D0 (CI)

0) pacIoI0KHUTE UX B TOPSJIKE BO3PACTAHUS JICKTPOOTPHUIIATSIIHHOCTH UX aTOMOB:
1. CI, 1, Li, Al; 2. C, N, Si, Ba

3ananue 8.BBIMOJHUTE TECT MO TeME: « XUMHYECKas CBS3bY.



3aoanue gpinoaInAEMCA 6 COOMBEMCHGUN CO CEOUM BAPUAHMIOM.
Pacnpeodenenue cmyoenmoe no 6apuanmam oCyuyeCmeniaemcs no CRUCKy 6
acyprane: nepevie 5 uenoesek (1-5) - 1 eapuanm; c 6-11 — 2 eapuanm; c 12-18 -3
eapuanm u m.o.
Tect 1o TeMe «XUMHUYECKasI CBA3bY.
Bapuanr 1
1. Tum xumMuyeckoii cBsA3u B coequueHnu H,O:
a) KOBAJICHTHAsI HEMOJISIpHAs ;  B) KOBAJIEHTHAs MOJISIPHASA
0) MOHHaH ; ') METaJNIMYeCKast
2. HauOonee 31eKTpoOTpULIATEIbHBIA XUMUYECKUI JIEMEHT:
a)Br; 0)Cl; B)I; )P
3. 3apsia noHa KaJIbIIUS:
a)2*; 0)3%; B)2; 103
4. 3aBeplICHHBIN BHEIIHUN 3JIEKTPOHHBIN CJI0OM UMEET aTOM XUMHUYECKOTO
anemenTta: a) He; 6)Na; B)S; r)H
5. Yucno oGnmx 37IeKTPOHHBIX Map MEXAY aToMaMu B MoJiekyiie O2 paBHO:
a)l; 0)2; B)3; n4
6. KoBasieHTHas HeMosIpHAsI CBSI3b 00pa3yeTcst MEXY:
a) aTOMaMU OJIHOTO HEMETaJla;
0) aToMaMu pa3HbIX HEMETAJUIOB;
B) aKTUBHBIMU METAJNIAMHU U HEMETAJLJIAMU;
') MEX]ly aTOMaMH MeTajljia
7. CyIIHOCTh HOHHOM CBSI3U COCTOUT:
a) B QJICKTPOCTATUYECKOM MPUTSHKEHUU MEXK]Ty Pa3HOMMEHHBIMU 3apsilaMU
(nonamu);
0) B 00pa3oBaHUM OOUIMX AJIEKTPOHHBIX MAp;
B) B BJIEKTPOCTATHYECKOM MPUTSKEHUH MEXKAY MOJOKUTEIbHBIMU HOHAMU U
AIEKTPOHAMU;
T') B IPUTSHDKEHUN MEXKIY MOJICKYJIaMH
8. DIIEKTPOOTPULIATEIBHOCTh XUMUYECKHUX AJIEMEHTOB B IEPUOIAX C YBEIUYECHUEM
MOPSIAKOBOIO HOMEPA JIEMEHTA!
a) YBEITUUMBACTCS;
0) yMEHBIIIAeTCS;
B) CHauaja yBEJIUYUBACTCS, 3aT€M YMEHbBIIIAETCS ;
I') HE U3MEHSeTCS
9. K npaBHUIIbHBIM yTBEPKIAEHUSIM OTHOCSTCS:
a) COCIMHSSICh MEXTYy COOOM, aTOMBI CTPEMSATCS K JOCTUKEHUIO YCTOMUYUBOTO
COCTOSIHUS;
0) NPUYMHON MHEPTHOCTH T'eJIMs U HEOHA SIBJIIETCS ra3000pa3HOe COCTOSIHUE,
B) KOBaJICHTHAs CBSI3b BOZHUKAET MEXKy aTOMaMH AKTUBHBIX METAILJIOB U
HEMETAJIOB;
') MeXKIy KQJIUEM U XJIOPOM 00pa3yeTcsi HOHHASI CBSI3b
10. B nepuope ciieBa HampaBo pajnyc aToMa U METALTUIECKUE
CBOMCTBA COOTBETCTBEHHO:
a) YBEJIIMUUBAETCS M YBEJIIMUUBAIOTCS;



0) YMEHBIIAETCS U YBEJIIMYMBAKOTCS;

B) YBEJIMUMBAETCS U YMEHBILAIOTCS ;

') YMEHBIIAETCS U YMEHbIIIAIOTCS

11. BHemHui ypoBEeHb CYUTAETCS 3aBEPILICHHBIM (KpOME BOJOPO/IA U TEeJHsl ), €CIIH
Ha HeM: a) 2 aJeKTpoHa ; ©0) 1 2JIeKTPOH;  B) 7 JIGKTPOHOB;  T) 8 BJIEKTPOHOB
12. O6pazoBaHue MOJIEKYJIbI BOJOPOAA U3 aTOMOB, MOKHO U300pa3UTh:
a)H+H—>H-*H;

0)H +*H—>HeH;

B)He+ H—-H-+*H;

rHe+«H—>HeH

13. B kakoil MoJieKyJsie TpoiHas CBSI3b?

a) No; 6) Clz; B) Oy; F) H,

14. Beibepute 31€MEHT C IEPEMEHHOM BaJI€HTHOCTBIO:

a)Cl; 0)K; B) Al; r) Na

15. Ilpu 0O6pa3oBaHUU KOBaJIEHTHOM MOISPHON CBS3U AJICKTPOHHAS Tapa:
a) CMeIleHa BIICBO ;

0) cMelleHa BIIPaBo;

B) PaBHOLICHHA MEXIy BCEMU aTOMAMU;

I') CMeIIeHa K 0oJiee 3JIeKTPOOTPULIATEIbHOMY JIEMEHTY

16. B xakom coelMHEHUHU BAJICHTHOCTH Jkelie3a paBHa [117?

a) FesOy, 0) FeO; B) Fe,03 ; r) FeOs

17. KoBanenTHas nojsipHas CBsi3b 00pa3yeTcst MExIy:

a) MEX]ly pa3JIMYHbIMU aTOMAMH METAJLJIa;

0) OIMHAKOBBIMU aTOMaMH HEMETAJLIOB,;

B) pa3JIMUYHBIMU aTOMaMH HEMETAJIJIOB,;

') MEKy aTOMaMU MeTajlla U HeMeTaJlia

Tect o Teme «XUMHUYECKasl CBA3bY.

Bapuanr 2

1. Tunm XxuMU4eCcKoit cBsI3U B MoJiekyite azota (N2):

a) KOBaJICHTHAs HETIOJISIpHAS; 0) uoHHAs;

B) KOBaJICHTHAs MOJSPHAS ; ') METAJUTMYECKas

2. Haubosnee sneKTpoOTpHUIIATEIbHBIA XUMUYECKUHN JIEMEHT:

a)C; 06)P; B)H;r)Cl

3. 3apsa voHa amoMuHus: a) 2° 0) 3T B)2" 1) 3

4. HezaBepuieHHBIN BHEIIHUM 3JIEKTPOHHBINA CJIOM UMEET aTOM XUMHYECKOTO
sanemenTta: a) He; 06)Na; B) Ar; r)Ca

5. Uucio 27eKTPpOHOB BHEITHETO AJIEKTPOHHOTO CJIOS, TPUHAIJISKAIINX TOIBKO
OJIHOMY aToMy Kucjiopojaa B mosiekyse O, paBHo: a) 1; 6)2; B)4; 1) 6;

6. Nonnas cBsa3b 00pa3zyeTcss Mexay:

a) aTOMaMu OJJHOTO HEMETAJLNIA; 0) aToMaMu pa3HbIX HEMETAJIJIOB;
B) aKTUBHBIMH METANIAMHU U HEMETAJJIAaMU ; T) aTOMaMH OJTHOro MeTaiuia4
7. CylIHOCTh KOBAJICHTHOU MOJISIPHOM CBA3U COCTOMT:

a) B DJIIEKTPOCTATUYECKOM MPUTSHKEHUU MEXKTY Pa3HOMMEHHBIMU

3apsiiaMu (MOHAMMU);



0) B 00pa3oBaHUH OOIIUX JIEKTPOHHBIX Map;

B) B DJIEKTPOCTATUYECKOM MPUTSHKEHUU MEXK]Y MOJ0KUTEIbHBIMU HOHAMU U
AIIEKTPOHAMU;

T') B IPUTSDKEHUU MEXKIY MOJIEKYJIaMU

8. B rpynme ranorenos (VII A) 251eKTpoOoTpUIIATENHHOCTD C YBEIMYCHUEM
MOPSIIKOBOTO HOMEpPA 3JIEMEHTOB:

a) yBEITMUMBAECTCA ;

0) yMEHbIIIaeTCS;

B) CHayaJIa yBEJIMYHMBAETCS, 3aTEM YMEHBIIAETCS;

T') HE U3BMEHSETCS

9. Henb3s oTHECTH K TIPaBUJIBHBIM CYXKACHUSA:

a) 3aBEpIICHHbIC AIEKTPOHHBIE CIIOM B aTOMaX MHEPTHBIX Ia30B;

0) 0Opa3oBaHNE XUMHUYECKOW CBSI3U IPUBOJUT K YMEHBIIECHUIO MIOTEHIUAIBHOM
HHEPrur 00pa30BaHUS MOJIEKYJIbI;

B) MOHHAs CBS3b BOBHUKAET MEXKIY aKTUBHBIMH METAJUIAMU U HEMETAIIJIAMU;
I') B IEpUOAAX C YBEIMUYECHHUEM MOPSAIKOBOTO HOMEPA AIEKTPOOTPULATEILHOCTD
najaer

10. AToMBI METaJUIOB, TPU 0OPA30BAHUU MOHHOMU CBSI3U:

a) OTAIOT JIEKTPOHHI ;

0) MPUHUMAIOT JICKTPOHBI;

B) YJIBAMBAIOT YUCJIO IEKTPOHOB ;

T') HE MEHSIOTCS

11. B rpynnax A cBepxy BHU3 3apsl SApa U METAJUIMYECKAE CBOMCTBA
COOTBETCTBEHHO:

a) YBEITMUMBAETCS U YBEIMYUBAIOTCS;

0) YMEHBIIIAETCS U YMEHBIIIAIOTCS;

B) YBEJIMYMBAETCS U YMEHBILIAOTCS ;

') YMEHBIIIAETCS U YBEIIMUYMUBAIOTCS

12. B pe3ynbrare 00pa3oBaHusi KOBAJIEHTHOM CBSI3H OOBEAUHSIIOTCS:

a) CIIapeHHBIC JICKTPOHHI ;

0) HecTlapeHHBIC SJICKTPOHBI;

B) MOHBI U HECTIAPEHHBIE IIEKTPOHBI;

T') pa3IUYHbIC HOHBI

13. Beibepure MOJIEKYJTy C KOBAJIEHTHOW HEMOJISIPHON CBA3BIO:

a) P,0Os ; 6) COy; B) Fz; F) CS,

14. BriOepute napy, B KOTOPOU MEPBBINA 2JIEMEHT 00Jiee AIEKTPOOTPULIATEIIHHBIMN,
4YeM BTOPOI:

a)CuCl; 6)FuO; B)PuO; r1r)SiusS

15. Beibepute 31€MEeHT C MOCTOSIHHOW BaJIGHTHOCTBIO:

a)C4 0)N; B) Mg; r) Fe
16. BriGepute MoJieKyly C KOBAJIGHTHOM MOJIAPHON CBA3BIO:
a)Nz; 0)Ps; B) Hy ; r) CO;

17. YkaxxkuTe Ha3BaHUE XMMHYECKOTO 3JIEMEHTA I10 JIEKTPOHHOM CXeMe aToma:
2¢, 8¢, 5¢



Tect mo Treme «XumMHYeCKas CBA3b»
Bapuant 3
1. Tun xumuyeckoii cBsa3u B coequuennu LiF:
a) KOBaJICHTHAs HETOJIsIpHas ;
0) MOHHaH ;
B) KOBaJICHTHAs MOJIAPHAS;
') MeTaJuIn4ecKas
2. Haubouee 31eKTpOOTPUIIATEIBHBIM SIBJISIETCS XUMUYECKUHN AJIEMEHT:
a)Si; 6)B; B)O; 1r)S
3. 3apsi HOHa cephl B COCAMHEHUH ¢ HATpUeM paBeH: a) 2 6)0 B)2" 1) 4
4. [Ipuunna oOpa3zoBaHUs] XUMUYECKOU CBS3H:
a) CTpeMJIEHUE IPUOOPECTH YCTOMUMBYIO 3JIEKTPOHHYIO CTPYKTYPY;
0) cTpemMIIeHHE K YMEHBIIICHUIO TTOTCHIIMAILHON YHEPTUU MOJICKY ;
B) CTPEMJICHHE K YBEJIMUYEHUIO MOTEHIIMATIBHOU SHEPTHH;
T') IPUTSKEHUE MEXKTY aTOMaMu
5. Yucno o6umx 37IeKTPOHHBIX Map MEXAY aToMaMu a30Ta B MoJieKyJie Ny paBHO:
a)l; 0)2; B)3; 14
6. CylrHoCTh KOBAJICHTHOU HEMOJISIPHOM CBSI3M COCTOMT:
a) B DJIEKTPOCTATUUECKOM MPUTSHKEHUN MEXIY PAa3HOMMEHHBIMU 3apsiiaMu;
0) B 00pa3oBaHUM OOIINX JIECKTPOHHBIX Map;
B) B DJICKTPOCTATUYECKOM MPUTHKCHUN MEXKTY TIOJIOKUTEIIHLHBIMUA HOHAMH |
CBOOOIHBIMU DJIEKTPOHAMU;
T') B MPUTSHKEHUN MEXTY MOJICKYJIaMU
7. B psany snemenToB P —S — N — F 31eKTpoOTpUIIaTENbHOCTh U3MEHSIETCS
CJIEAYIOIINM 00pa3oM:
a) YBEJIMUUBACTCS
0) yMEHBIIIAeTCS;
B) CHayaJia yBEJIMYMBACTCS, 3aTEM YMEHBIIIACTCS ;
T') HE U3MEHSIETCS
8. K mpaBUIBHBIM OTHOCSITCS YTBEPKICHUS
a) MPUYNHON MHEPTHOCTH TeJIUs, HEOHA, apTOHA SIBIIACTCS HATMYUE 3aBEPIIICHHOTO
BHEIITHETO SHEPTETUUECKOT0 YPOBHS;
0) HeToJIsIpHAsI KOBAJICHTHAS CBSI3b 00pa3yeTcsi MEXIy aToOMaMu
pa3HBIX HEMETAJUIOB;
B) B MIEpHO/Iax C YBEIMUECHUEM TOPSIAKOBOTO HOMEpa dJIeMEHTa
AIIEKTPOOTPHUIIATETILHOCTH YBEITNIHBACTCS;
T) MEXIy HATPUEM H XJIOPOM 00pa3yeTcs MEeTaTHNIeCcKasi XMMUIeCcKas CBSI3b
9. TUnIMYHBIC METAJUTBI - 3TO DJIICMCHTHI:
a) Il Arpynne;; 6) VIII A rpynnst;  B) Il A rpynns; 1) [ B rpynmst
10. ¥V 251eMEHTOB ¢ KaKuM MOPSAIKOBBIMA HOMEPAMH BO3MOKHO 00pa3oBaHUe
MOHHOUN CBA3U?
a)3u9;, 0)5ul7; B)O6UM8; T1)1lul
11. HoH - 3T0:
a) TMOJIOKUTEITHHO 3apsDKEHHAS YaCTHUIIA;
0) OTpUIIATENTFHO 3apsHKEHHAs YaCTHIIA;



B) MOJIOKUTENIBHO WM OTPUIIATEIBHO 3apsyKEHHAs! YacTUIIA ;

') HEUTpaJIbHBINA aTOM

12. KoBaneHTHasi HEMoJIIpHas CBsI3b 00pa3yeTcs MEXKIY:

a) MEeXJly aTOMaMM MeTajljla U HeMeTallja;

0) pa3nTUYHBIMU ATOMaMU HEMETAIA;

B) MEXIYy aTOMaMU Pa3IMYHbIX HEMETAIJIOB;

') OAMHAKOBBIMU aTOMaMH HEMeTalia

13. Ecnu 00bequHSIOTCS TIO 1B HECTIAPEHHBIX 3JIEKTPOHA OT KaXKIOr0 aToMa, TO
o0Opa3yeTcs CBS3b:

a) MIOHHAS; 0) oguHapHas; B) IBOMHAS ; ') TpOMHas

14. DnexTpoTpruLaTEIbHOCTD:

a) YBEITMUMBAETCSA 10 MEPUOY CIEBA HAIIPaBO;

0) YMEHBIIIAaeTCs 110 IEPUOY CIEBA HAIPABO;

B) YBEJIMUMBACTCS B TJIABHBIX IPYIINAX CBEPXY BHU3;

') YMEHBIIIAETCS B TPyNIIaX CHU3Y BBEPX

15. Yemy paBHa BasieHTHOCTH P B coequnenun P,Os5?

a)V; 0) III ; B) VI, r) Il

16. OT™MeTBhTE BEpHBIE YTBEPKACHUSA:

a) MOOOYHBIE TPYMIBI 00PA30BAHBI TOJBKO METAJUIAMH;

0) HOMEp TPYIIIHI TOKA3bIBAET, KAK MPABUIIO, YKCIIO JIEKTPOHOB HA BHEITHEM
YPOBHE;

B) OOJIBIIIMMU SIBJISIFOTCS 3 - /-1 IEPUO/IBI;

') C YBEJIMUEHUEM aTOMHOI'0 HOMEpa B MEPHUOJIaX METAUTMYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB YMEHBIIIAIOTCS, HEMETALUTNYECKHUE - YBEIUUUBAIOTCS

17. OTHOCHTENIBHAS MOJIEKYJISIPHAS Macca IPaBUJIIbHO YKa3aHa B CIEIYIOLINX

cay4Jasx:
a) Mr(NO)=30; 6)Mr(Cl)=71; B)Mr(HCI)=36,5 1) Mr(H2S) = 36

Bonpochl sl 3aKpenJIeHUs1 TEOPETHYECKOIr0 MAaTepHUaia MPAKTHYECKOI0
3aHATHS

1.IlepeuniciutTe OCHOBHBIE TUIBI XUMHUUYECKOM CBA3U.
2. [lepeunciure cBOCTBa KOBaJeHTHOW CBsi3u. OOBICHHUTE, B KaKUX CIydasx
oOpasyeTcsi KOBAJICHTHAs TOJISIpHAs, @ B KAKUX HETOJISpHasl KOBAJICHTHAS CBSI3h?
3.UTo xapaKTepu3yeT IEKTPOTPULIATELHOCTD JIEMEHTA?
4. Kakasgs CBs3b Ha3bIBA€TCSI MOHHOM, YeM OHA OTJIMYAeTCS OT KOBAJICHTHOM
nonsipHoit cBsA3u? IlpuBenuTe XapakTepHbIE CBOMCTBA COEIMHEHWUN C HWOHHOU
CBA3BIO.
5. Kakas cBs3b Ha3bIBaeTCAd METALINYECKOM, KAKOBBI OCOOCHHOCTH COCIMHEHUHN C
METaJUIMYECKON CBs3bI0? UeM OOBSCHAETCS BBICOKAs JJIEKTPOMPOBOJHOCTh W
TEIUIONPOBOJHOCTh METAJIOB




INPAKTHYECKOE 3AHATHUE Ne 8
«IIpoBepounas padora no reme CTpoeHue BemeCTBA)

eJib!
0TpaboTaTh HABBIKK OIPE/ICIICHUS TUIIOB CBS3U, N3MEHEHUI CBOWCTB 3JIEMEHTOB B
nepuoiax u rpynmax [leppoandyeckoit cuctembl, U3MEHEHUS MOJIPHOCTH CBSI3EM B
MOJIEKYJIaX.
OQ0opyioBaHKMEe M MATEPHUAJIbI

o Tabmuna «Buabl XUMHUYECKOM CBI3N)

3agaHus IS DIPAKTHYECKOIro 3aHATHS

1.O3HaKOMBTECH C TEOPETUUECKUM MATEPUATIOM 3AHSTHS.
2.BeimoaHnTh 3a1aHus.

3.IIpaBuiabHO OPOPMUTE B TETPAh ISl MPAKTUUECKUX paloT.
4.0TBETUTH Ha BOIIPOCHI IS 3aKPEIICHNS TEOPETUUECKOTO MaTepraa
MPAKTUYECKOTO 3aHSATHUS.

TeopeTnyecKHii MaTEePHAJ 3aHATHS

HonHas cBSi3b CYIECTBYET MEXK/y aTOMaMH, CUJILHO Pa3IHYAIONMMHCS 0
3paueHnsM DO. VIOHHO# CBSI3bIO CBA3BIBAIOTCS ATOMBI METAJUIOB U HEMETAJLIOB 32
cyeT 00pa30BaHUs IPOTHBOIOIOKHO 3apsKEHHBIX HOHOB M MX B3aHMHOTO
NPUTSKEHHUS.

Bemiectsa ¢ noHHOI cBa3bio: Na™Cl, Ca?*0?,Mg?*S%. D1o kpHcTaInuecKue
BEIIECTBA — OKCHIBI METAIJIOB, OCHOBAHHMS, COJIH.

MeTtajinuyeckas cBA3b CylIecTByeT B MeTa/ilaXx. OHa BO3HHKAET 3a CUET
B3aMMOJICUCTBHS OTHOCUTEIHHO CBOOOIHBIX BAJICHTHBIX DJIEKTPOHOB C HOHAMU
MeTasutoB. BeliecTBa ¢ MeTauTMuecKoi CBSI3bIO TBEPBIE, TOIBKO PTYTh KHUIKASI.
Cxema oOpa3zoBaHusI:

Me® — ne < Me™

CBolicTBa BEIIECTB C METAITMYECKOM CBS3bIO: TBEPAOCTD, FIEKTPOIPOBOIHOCTD,
TEIJIONPOBOJHOCTh, KOBKOCTb, IMJIACTUYHOCTh, METAJUTMUECKHUI OJIeCK.

MeTanibl UMEIOT KPUCTAJUIMYECKYI0 METAIITUYECKYIO PEMIETKY, B y3J1aX KOTOPOM
MOHBI UM aTOMBI METAJIJIOB.

KoBasieHTHasi cBSI3b - XUMUYECKas CBSI3b MEKY IByMsI aTOMaMH,
ocyuiecTBisieMas 001el UIsl 3TUX aTOMOB MAapOU 3JIEKTPOHOB, MEPEKPHIBAHUEM
AIIEKTPOHHBIX 00JIAKOB B3aUMOJIEHCTBYIOLINX aTOMOB.

B 3aBuCHMOCTH OT IPUPOIBI B3aUMOACHCTBYIOIIMX aTOMOB 3JIEKTPOHHAs Napa,
00J1aCTh MAaKCUMAJIBHOT'O MEPEKPHIBAHUS AIIEKTPOHHBIX 00JIAKOB MOYKET



OJIMHAKOBO MPUHAJIEKATh B3aUMO/ICHCTBYIOIIMM YaCTULIAM WUJIM CMELIATHCS B TY
WJIU APYTYIO CTOPOHY.

J1J1s1 OLIEHKM CIOCOOHOCTH aToMa JIAaHHOTO AJIEeMEHTa CMEIIaTh

ANEKTPOHHYIO IUJIOTHOCTh, OCYUIECTBIIIIOUIYIO CBSI3b, MOJIB3YIOTCS 3HAYEHUEM
OTHOCUTEIBHOM 3JEKTPOOTpHUIIATENBHOCTH (X).

Uewm 00s1bI1I€ 3TEKTPOOTPUIIATENHHOCTD aTOMa, TEM CHIIbHEE MPUTATUBAET OH
0000111eCTBIICHHBIE 3JIEKTPOHBL. IHBIMU ClI0BaMHU, Mpu 00pa30BaHUM KOBAJIEHTHON
CBSI3M MEXIY JABYMS aTOMaMH Pa3HbIX JIEMEHTOB 00IIIee AIEKTPOHHOE 00IaKO
cMeInaercs K 6ojee 3JIeKTPOOTPUIIATEIbHOMY aTOMY, U B TeM OOJIbIlIeH CTETEeHH,
yeM 00JibIlle pa3HOCTh AMEKTpooTpuliaTebHOCTEHN ( AX) B3aMOIEMCTBYIOIINUX
aTomoB. [ToaTomy ¢ pocTom AX CTEleHb HOHHOCTH CBSI3U BO3PACTACT.

[Tpu 06pazoBaHUU KOBAJIEHTHOM CBSI3U MEly aTOMaMH C OJIMHAKOBOM
anekTpooTpuiareabHOCThIO (Hy, F2, O, N2) obmmas anmekTponHas mapa oyaet
pacrnosiaraTbCs Ha OJIMHAKOBOM PACCTOSTHUU OT aTOMHBIX sfep. [Ipu aTom ob1iue
AJIEKTPOHHBIE Maphl IPUHAJIEKAT B PABHOM CTENIEHU 000MM aToMam
OJTHOBPEMEHHO, U HU Ha OJIHOM M3 aTOMOB HE OyJ1eT N30BITOUHOTO
OTPHUILATEIBHOTO 3apsAJia, KOTOPHIN HECYT Ha ceOe 31eKTpoHbl. Takoil Bua
KOBAJICHTHOM CBSI3M HA3bIBAETCS HEMOJIIPHOM.

KoBaJjieHTHasi HeNmoOJISIPHAA CBSI3b — BHJI XMMHUYECKOH CBSI3U, 00pa3yomuics
MEXy aTOMaMU C OJIMHAKOBOW 3JIEKTPOOTPULIATEIIBHOCTHIO.

B cnyuae, koraa 3J€KTpoOTPULATEIBHOCTH JIEMEHTOB, BCTYNAOIINX BO
B3aMMOJICHCTBHE, HE PABHBI, HO OJIM3KH 110 3HAYEHUIO, 00111ast 3JIEKTPOHHAS Hapa
CMENIAETCs] B CTOPOHY AJIEMEHTA C OOJbILIEH 31EKTPOOTPUIATEIbHOCThIO-
KOBaJIeHTHasi moJisipHasi cBsizb (HBr ,HF).

3aganme 1./]aTh onpeneneHne TEpMUHAM: XUMUYECKAS CBSI3b, MOHHASI CBSI3b,
MOHBI, KATUOHBI, aHUOHBI, METAININYECKAs CBSI3b.

3amanue2. Kakyro XUMUYECKYIO CBSI3b HA3bIBAIOT KOBaJEHTHOW? ONUIIUTE €€
OCHOBHBIE CBOMCTBA.

3aganue 3.YKkaxuTe CXOICTBO U Pa3IMYNE METAJUIMYECKOMN CBSI3U C NOHHOM.
3amanue 4. Cpeny nepevrciieHHbIX COEAMHEHNN, YKAXKUTE BELIECTBA C
METaJUIMYECKOU CBSI3bI0: HUKEIh, a30T, pyTeHU, rpaduT, CEJIeH, BUCMYT, YpaH,
repMaHuii, 00p, OJIOHUMN, UHIHM.

3amanue 5. 300pa3ute cxeMbl 00pa3oBaHUs UOHHOM CBSI3U B CJICAYIOIINX
coenuHenmax: NaBr, K>S, BaO, CasNy.

3ananme 6. 3adanue gvinonnsemcs 6 COOmMEemMcmaeuU co C6OUM 8aAPUAHMOM.
Pacnpedenenue cmyoenmos no eapuanmam ocywecmensaemcsi no CHUCKY 8
JcypHane: wemnoe — I eapuanm; He uemnoe — 2 gapuanm.

BAPUAHT Ne 1

1. U3 npusenennsix ¢popmyn Bemects: HBr, HF, NaCl, H2, NH3, MgO
BBITIUIIIUTE COCTMHEHUSI C KOBAJICHTHOM MOJIIPHOM CBSI3bIO U COCTABHTE
AJIEKTPOHHBIE ¥ CTPYKTYPHBIE (DOPMYJIBI TON MOJIEKYIIBI.

2. BemiecTtBa ¢ HOHHO CBS3BIO B PAIY:



a) 02--- Cu--- HCI---KCl
6) H2S--- Cl2---12---Na20
8) Na20--- AIF3---NaCl---K2S

3. Beruucimre Maccy U 00beM :
a) 0.25 monb cynbdara kameius CuSO4
0) 0.36 monp HuTpaTa Oapust Ba(NO3)2

4. PaccunTaiiTe MOJICKY/ISPHYIO MacCy BEIIECTBA U MaCCOBBIC TOJIH KaXKI0TO
anemenTa: Cu(NO3)2, BaCl2, AgNO3.

BAPUAHT Ne2

1.13 npuBeaennnix ¢popmy: Bemiects: KCI, Nal, Al203, CI2, HI, Br2 BeimumiunTe
COCIMHEHUS C MHOMW CBSI3bIO U COCTABBTE AIICKTPOHHBIC M CTPYKTYPHBIE (POPMYJIIBI
HTON MOJIEKYJIBI.

2. BemecTBa ¢ KOBaJICHTHOW HEMOJISIPHOM CBS3bIO B PALY:
a)H20—H2---- AIF3--- MgO
0) Li20--- HCI---HF---CaO
B) 12---F2---ClI2---02
3. Kakoe KoJIm4ecTBO MOJIb COIEPHKUTCS B :
a) 235 rpammax ruapokcuaa meau Cu(OH)2
0) 127 rpammax HuTpara cepedpa AgNO3
B) 28,24 nutpax Genzona C6H6

4. PaccuuTaiite MOJEKYJSIPHYIO MAaCCy BEILIECTBA U MACCOBBIE 0JIA KaXKIOTO
sanemenTa: K3PO4, Mg(NO3)2, CrO3.

Tema 1.4. Booa. Pacmeopwi. dnekmpoaumuueckas Ouccoyuayus

IMMPAKTHYECKOE 3AHSATHUE Ne 9
«OmnpeneneHue MaccoBOM 10J1M BelIeCTBAa
eJb:
YMETH OTIPEJIEIATh MACCOBYIO JIOJIO BEIIECTB B CJIOKHBIX COCTUHEHUSX.
O0opyI0BaHHE H MATEPHAJIBI




o Ilepuonnueckas cucrema xumMu4eckux aneMeHToB um. .M. Menneneesa;
e TETPajb JJIs MPAKTUYECKUX PadOT;
e KaJIBKYJATOD;

« pyuxa

3aganus A1 NPAKTHYECKOr0 3aHATHS

1.O3HaKOMUTBCSI C TEOPETUYECKUM MATEpPUAJIOM 3aHSTHS, AJITOPUTMOM PEIICHUS
3aj1a4.

2.Pemmuts 3amaun.

3.IIpaBunbHO OPOPMUTE B TETPAIb JJIS IPAKTUIECKUX PadOT.

4.0TBeTUTh Ha BONPOCHI [JI 3aKPEIUICHUS TEOPETUYECKOro Marepualia
MPAKTUYECKOTO 3aHITHUA.

Teopernueckuii MaTepuas 3aHATHSA

MaccoBasi st JJieMeHTa B JaHHOM BellecTBe (W) —  OTHOIICHHUE
OTHOCHUTEJIbHOM aTOMHOM MaccChl JAHHOTO 2JIEMEHTA, YMHOXKEHHOM Ha YHCJIO €ro
aTOMOB B MOJIEKYJIC K OTHOCUTEJIbHOM MOJIEKYJIIPHOM Macce BEIIECTBA.
Woaementa) = (N Ar(3;1ementa) - 100%) / Mr(Bemecrna)

rgpe W — mMaccoBas O0JIA 3JICMEHTA B BCICCTBE,

N— UHJEKC B XMMHUUYECKOM q)OpMYJ'Ie,

Ar— oTHOCHTEIbHAs aTOMHas Macca,

Mr— oTHOCHTEIBEHAS MOJICKYJISIpHAA Macca BCIICCTBA.
MaccoBbi€ 101 BbIPpAXKarOT B IIPOLCHTAX WU B JOJIAX:
W(onemenra) = 20% unu 0,2

IIpumep:
Brruncnure MaccoBble A0S 3€eMEHTOB B (GochOpHON KHUCTOTE, HMEIoIEH

npocTeiyro xumMmudeckyro ¢popmyny HsPOy, ¢ TOYHOCTHIO 10 COTHIX.

AJNTOPUTM pENIEHUS.

Jano: Pemenue:
dochopHas 1. U3 Ilepuoamueckoii tabmuubl J[.M.Menneneera
KHCJIOTa BBIMIICHIBAEM 3HAYEHHS OTHOCUTEIHHBIX MAacC aTOMOB
H3PO4 AJIEMEHTOB, BXOASIMUX B cocTtaB  (GochopHOH
KHACJIOTHI
Ar(H)=1
Ar(P)=31
Ar(0)=16

2. BpluucnseM OTHOCHTENBHYIO MOJICKYJSIPHYIO
MaccCy COEeIMHEHUS

Mr(HsPO,4) = 3-Ar(H) + Ar(P) + 4-Ar(O) = 3-1 + 31
+4-16 =98

3. BbluncisgseM MaccoBbl€ JOJM 3JIEMEHTOB 10




dbopmyie:

Wonemenra) = (n- Ar(anemeHnTa) . 100%)
/ Mr(BeiecTBa)

w(H) = n(H)-Ar(H)-100% / Mr(H3PO4) = 3-1-100% /
98 = 3,06%

w(P) = n(P)-Ar(P)-100% / Mr(H3PO4) = 1:31-100% /
98 = 31,63%

w(O) = n(0)-Ar(0)-100% / Mr(H3PO4) = 4-16-100%
/98 = 65,31%

[IpoBepka:

CyMMa 3HAYCHHH MAaCCOBBIX JIOJICH BCEX 3JICMCHTOB
nokHa coctaButh 100% w(H) + w(P) + w(O) =
100%

[ToacTaBisieM 3HaYCHUS,

3,06% + 31,63% + 65,31% = 100%

Takum o00pa3om, MaccoBbIe JOJIM DJIEMEHTOB B
dbochopHOIT KUCIIOTE BEIYUCICHBI IPABUIILHO.

Haiitu: OTBeT:

Wos(H) w(H) = 3,06%
Wo,(P) w(P) = 31,63%
Wo,(O) w(O) =65,31%

BHUMAHHE! Ycnosue 3a0au HeobXo0umo Cnucvléame.

3ajganus. Pemunre 3aga4u.

1.Bpruncnute MaccoByto 107110 KUCiIopoja B okcue cepsl (VI).

2.BpruucinTe MaccoBYIO JI0JI10 XJiopa B okcuje xJopa (VII).

3.BeaucianTe MaccoBYIO JIOJIO IIMHKA B CyJb(aTe IUHKA.

4. BeryucianTe MacCoBYIO JI0JII0 Kajus B ocdare Kaaus.

5. Brrunciure MaccoByto JI0JII0 cepedpa B HUTpaTe cepedpa.

6. PaccumnTaiiTe MacCcoBBI€ JI0JIM JIEMEHTOB B KapOOHATE HATPUSI.

7. PaccumTaiiTe MaccoBbIe J10JM dJieMeHTOB B osiomute (MgCa(COs)2).

8. Bplunciure MaccoByK JOJIKO KHUCIOTHOTO OCTAaTKa B MOJIEKYJE a30THOM
KHUCIIOTHI.

9. BerauciauTe MacCoBYIO JIOJTFO KUCIOTHOTO OCTaTKa B MOJIeKyJie opTrodochopHoit
KHUCIIOTHI.

10. Brruucnaute MacCoBYIO OO THAPOKCUIBLHOM TPYIIIBI B THAPOKCUIE KAITHS.

11. Bplunciure MaccoBYIO JONIO THAPOKCUIBHBIX TPYIII, COACPNKAIIUXCS B
THIPOKCHUJIC MATHUSI.

12.CpaBHHTE MacCOBBIE JIOJM YIJIEPOJa, COJAEPKAILIErocsl B MOJEKyIaX OKCHIa
yraepoaa(ll) u okcuaa yrnepona(VII).

13. CpaBHHUTE MAacCOBBIE JIOJM CEPbl B CEPHOM, CEPHUCTOM WU CEPOBOJAOPOIAHOM
KHUCJIOTaX.

14. PaccuuraiiTe MaccoBbIe JIOJIH JIeMeHTOB B Tuapokapoonare kanmusa(KHCO3).



Bonpocsl u 3a1aHKe ISl 3aKPEILIEHHsI TEOPETHYECKOI0 MaTepHuaJia

NPAKTHYIECCKOI0 3aHATHUSA

1.YTto Ha3pIBacTCs MAacCCOBOMU I[OJICP'I OJICMCHTa B CJIOKHOM BGHIGCTBG?

PaCCYUTBIBACTCS 3Ta BeJIUYMHA?

2. BeimosiHuTh 3a7aHKE (110 BApUAHTaM):
Omnpenennte MacCOBYIO JIOTIO BCEX 3JIEMEHTOB B COCTMHEHUH.

1 BapuaHr. 2 BapUaHT.

N3ympyn — KaMeHb 3€JE€HOro 1BeTa, | Mamaxur —  XpyNKMA  MUHEpal

bopmyia - Be 3Al(SiOs3)e. 3eJICHOr0 I[BeTa, HMeeT (HOopMYyITy
CUCO3(OH)2,

Kaxk

PaCHpCI[eJIGHI/Ie CTYACHTOB I10 BapHaHTaM OCYHICCTBIIACTCA 110 CIIMCKY B JXYPHAJIC!
yeTHOE — 1 BAapHAHT, HC YCTHOC — 2 BAapHAHT.

INPAKTHYECKOE 3AHATHE Ne 10
« IIpuroroB/jieHHe pacTBOpPa 32IaHHON KOHLIEHTPALIMID)

ge.m):

Hayuutbcs roTOBUTH pacTBOPBI € 3aJaHHOU MOJISIPHOM KOHLEHTPALUEH.

O060pyI0BAHHE M MATEPHAJBI

BECHI JIA0OpaTOpHBIC, XUMUYECKUe cTakaHbl (V = 50MI1), CTEKIITHHBIE TTAJIOYKH,

KepaMUYECKHE JIOKEUKU, MepHbIe TUIUHIPHL (V = 100M11), men3zypku (V =50mi),
JTUCTUWITMPOBAHHAs BOJA, XJIOPUJT HATpus (TB.), cosisiHas kuciota 20%

3allaHl/Iﬂ JJIA IPAKTHYECCKOI'O 3aHATHUA

1. IToBTOPUTH M UCTIOJIBL30BaTh NpaBwiia Th npu BBINOJIHEHUH MTPAKTUYECKHUX

paboT B KaOMHETE XUMUU
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2. IIoBTOpHUTH M MPAKTHYECKU NPUMEHHUTh 3HAHUS O PAaCTBOPAX U KOHLIEHTPALUAX
pacTBOpPOB
3. [ToBTOpUTH YCTPOUCTBO TaOOPATOPHBIX BECOB U IIpaBUJia B3BEIIUBAHUS

Teopernyeckoe BBeieHUE

KoHueHTpauus — BeIWYMHA, XapaKTePU3YIOIIast KOJTUIEeCTBEHHBIH

COCTaB PacTBOpA.

Cornacuo npasuiam UIOMTAK, koHIIeHTpalye pacTBOPEHHOTO BellleCTBa (HE
pacTBOpa) Ha3bIBAIOT OTHOIICHHE KOJIMYECTBA PACTBOPEHHOTO BEILIECTBA MU €r0
Macchl K 00bEMY pacTBopa (MOJIB/TI, T/1), TO €CTh 3TO COOTHOIIICHHE
HEOTHOPOJIHBIX BeINMYUH. T€ BEIMUNHBI, KOTOPHIC SBIISIOTCS OTHOIIICHUEM
OJTHOTUITHBIX BEJIMUYWH (OTHOILIIEHHE MAaCChl pACTBOPEHHOTO BEILIECTBA K Macce
pacTBopa, OTHOIIEHHE 00BEMA PAaCTBOPEHHOTO BEIIECTBA K 00BbEMY pacTBOpa)
MIPABIJILHO HA3BIBAThH JOJISIMHU.

OpxHako Ha MpaKTHKE ISl 000UX BUIOB BBIPAKEHUS COCTABA IPUMEHSIOT
TEPMUH KOHYeHmpayus U TOBOPAT O KOHIICHTPAIIMH PACTBOPOB.

MoJisipHOii KOHIIEHTPalKell pacTBOpa HA3bIBAIOT OTHOIICHHE KOJIUNYECTBA
PacTBOPEHHOTO BEIIECTBA K 00BEMY pacTBOpa

MoJisipHasi KOHIEHTPAIUsl TOKAa3bIBACT YMCIIO MOJIEH pacTBOPEHHOTO BEIIECTBA
B OJIHOM JIUTPE PacTBOpa

C=v/V

AJITOPUTM NMPUTOTOBJICHHUS OIPEAEIEHHOI0 00bEMa pacTBoOpa
¢ 3aJaHHOM MOJISIPHOM KOHUECHTPALHeH
Paccuurars Maccy BeniecTsa.
Jlj1s pacueToB MCNOIb30BaTh (POPMYJIBL:
C=v/V,;v=CV;m=vM;m=CVM
B3BecHuTh Ha Becax paCCUNTAHHYIO HABECKY.
[Tepenectn HaBeCKy BeIlECTBA B MEPHYIO KOJIOY.
[Tpunuth B K0JI0y HEMHOTO BOJIBI M IEpEMENIATh CTEKIITHHON MaJIOYKOM 10
IIOJIHOT'O PACTBOPEHUS BEILIECTBA.
Hanute B MepHYyI0 K010y BOJBI 1O METKH.
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UToOBI HE TIEPETUTH BOTY, MOCIEAHUE KATLIN T00aBISTh C TOMOIIIBIO MTUTIETKH.
IIpakTn4eckue 3a1aHusA

3amanue 1. [IpurotoBuTth 1 11 pacTBOpa XJIOpUIa HATPUS C MOJISIPHOM
KoHueHTpamuei 0,155 M



http://infourok.ru/go.html?href=%2Fwiki%2F%2525D0%2525A0%2525D0%2525B0%2525D1%252581%2525D1%252582%2525D0%2525B2%2525D0%2525BE%2525D1%252580
http://infourok.ru/go.html?href=%2Fwiki%2F%2525D0%252598%2525D0%2525AE%2525D0%25259F%2525D0%252590%2525D0%25259A
http://infourok.ru/go.html?href=%2Fwiki%2F%2525D0%25259E%2525D0%2525B1%2525D1%25258A%2525D1%252591%2525D0%2525BC

3aganue 2. [IpurotoButs 0,5 1 pacTBOpa CONSIHON KUCIOTHI C MOJIIPHOU
koHueHTpamueit 0,10 M u3 pactBopa ¢ MmaccoBoi oJielt cosstHon kucioTsl 20% (p
= 1,1 r/cm3). [TomuuTe: m = pV
. Odopmiienne oTuera
Howmep u conepxanue 3amaun
Yro nenanu
Pacyets!
BriBogsl

4. KoHTpoJiIbHbIE BONPOCHI

1. Ykaxxute pacTBOPUTEIh M PACTBOPUMOE BEIIIECTBO B CIASAYIONINX PacTBOpAX:

a) conib (NaCl) u Bona; 0) kucnora (xuakocts, HoSO4) u Boxa;

B) ra3 (HCI) u Boxa; r) cnupt (xuakocts, CoHsOH) u menous (tBepnas, KOH).

2. I[Monw3ysick TabnuIle pacCTBOPUMOCTH, ONIPEICTUTE MPUMEPHYIO PACTBOPUMOCTD
upu 20 °C B Boze Bemiects: H,S, Ca(OH),, PbCl,, PbS, Na,COs3,

3. Kak mpaBuiibHO pacTBOPSITH XJIOPOBOAOPO/I B BOJIE: a — ra300TBOJIHAS TPYOKa
OITyII[eHa B CTaKaH C BOJOM; O — ra3 nmocTymnaeT B TepMETUYHBINA COCY]l C BOJAOMU; B —
ra3 4epe3 BOPOHKY HaJ CTAKAHOM OITYCKAeTCs K BOJIC; T — ra3 MpOXOAUT depes
CKJISTHKY THUIIEHKO ¢ BOJIOW?

Hcl.E
'3

4. B mepnoii kon6e pacteoprin 20 r NaOH B 150 M Bozibl ¥ 1oBenu 00BEM A0
200 mn. KakoBa mosisipHas KOHLEHTpauus pacteopa?

HCI _ _

= T ﬁ’\f

L‘ JHCL |

Tema 1.5. Knaccugukayus Heopeanuueckux coeOuHeHutl U ux ceoucmaeda

INPAKTHYECKOE 3AHSATHUE Ne 11
«I'mapoJaus cosiein»
eJb:



Ha mpaktuke yOeauThCs B CYIIECTBOBAHWM THIAPOJIN3a; COBEPIICHCTBOBATH
yMeHHUsI HaOJIr01aTh XUMUYECKUE SIBJICHUS, OOBSCHITh HAOIIOACHUS U PE3yJIbTaThl
OTIBITOB, PeIIaTh KAYECTBEHHBIC XUMUUECKUE 3a/IaUH.

O0Oopy/10BaHHE 1 MAaTEepHAJIbI

1) B npoHyMepoBaHHBIX ITPOOUPKAX PACTBOPHI X10pUOA ANIOMUHUSA, CYAbphama
Hampua v KapoOoHama Hampus;

2) yHuBepcanbHbIi uHaUKaTOp, 10%-HBII pacTBOp KapOOHaTa HATPUS, ATFOMUHUI
B rpaHyJiax, BOJa B XUMHUECKOM CTaKaHe; pacTBOP TMIPOKCHUIA HATPHUS;

3) criupTOBKA, 3a)KUM, TPOOUPKH, JTyIHHA.

3ajanus Ui NPAKTHYECKOr0 3aHATHS
1. IToBTOPUTH M UCIIOJIL30BaTh NpaBwiia Th Mpy BBINOJIHEHNH TPAKTUYECKHUX
paboT B KaOMHETE XUMUHU

Th: 1) akkypamno pabomame ¢ peakmueamu u npudbopamu;
2) He cmewiueamp peakmugvl 0€3 co21acO8anUsA C 3A0aHUEM.
Xoa padoTbl

3ananme 1. [IpoBepbTe CBOIO TOTOBHOCTH K BBITIOJIHEHUIO MPAKTUYECKON pabOTHI.
1. Onpeoenume, noouepkHys, epHoe cyxicoeHue:
a) IIpu ruaponnse kapOOHATa HATPUS UHAMKATOP MEHSET CBOKO OKPACKY.
0) I'maposn3y moJBepraroTCs BCE COJIU.
B) ['uiposin3 — 3To mporecc 0OMEHHOTO B3aUMOIEHCTBHS CIIOKHBIX BEIIECTB C
BOJIOH.
2. Boccmanosume cxemy peaxkyuu 2udpoausa, noocmasus popmyvl UCXOOHO20
seujecmaa u 00H020 U3 NPOOYKMO8:

... T H,O < Fe(OH)Clz + ...
3. Kaxomy eudponuzy noosepeaemcsi 600HblU pAcmMeop Cyib@duma Hampus
(NazS03)? Iloouepknume eepmwiti omeemn.
a) 10 KaTHOHY; 0) 10 aHHOHY; B) HE TUIPOIU3YETCS.
3apanue 2. C MOMOIIBIO XUMHUYECKUX SKCIIEPUMEHTOB YOS IUTECh B
CYIIIECTBOBAHUH TUAPOJIN3A COJICH, TOMBITAWTECh JaTh O0OBICHEHUE MTPOBEICHHBIM
OTIBITaM.
1) Kak onpenenuTs pacTBOPHI 2UOPOKCUOA HAMPUsL, XJ10PUOA HAMPU,
KapOonama nampus, €Ciii OHU HaXOJSITCS B CKIIsTHKaxX 0e3 3TukeTok? CocraBbTe
TIJTaH OTIPEICIICHUS BEIIECTB B IPOHYMEPOBAHHBIX MPOOUPKAX U MOSCHUTE
pe3yibTaT ¢ IOMOIIBIO YPABHECHUH XUMHUECKUX PEAKIIUN (3d HOMOUbIO
obpamumecs k mabauye «Kauecmseennoe onpeoenenue uoH08»).

HaOmronenus



YpaBHEHUS peakiui,
BBIBO/IbI

2) B tpex npooupkax (1, 2, 3) HaxoAsATCs pacTBOPHI XJIOPHUAA ATFOMUHHS,
cynb(dara HaTpus U kKapOoHata HaTpusi. He monb3ysch IpyruMu peakTuBamH,
OTIPEIETUTE COCTAB KaXK10i MPOOUPKH.

[Iman nencTBui:

1) onpeaenute cnocoO BBHIMOTHEHUS 33]aHNUS,

2) oOcynute ¢ coceoM IO MapTe BO3ZMOXKHBIE Pe3yNbTaThl;

3) 3anumuTe MpearnoIaraéMbie YpaBHEHUS PEaKIIN;

4) mpoBeAUTE OMbBITHI, TOATBEPKAAIOIIUE BAllly TUITIOTE3Y.

[Ipu coctaBiieHUU ypaBHEHUHN THIPOJIN3A UCTIOIB3YHTE CIEIYIOUIUN alrOPUTM:

3ananue 3. JkcnepuMeHTAJIbHAA 3a1a4a.
YTo npou30MUIET, €CIIU OXJIAUTh PACTBOP KapOOHATa HATPUS WIH TI0OABUTH K
HeMy rugpokcus Hatpus? [IpoBeauTe onbIT U 0OOCHYHTE CBOM 3aKIIFOUEHHUS C
TOYKH 3PEHUS TEOPUN XUMUYECKOTO PABHOBECHSI.

3ananue 4. [IpodJsieMHBbI ONIBIT.
1) B ogny npobupky ¢ pactBopom meau (II) mpuneiite pactBop rupokcuia
HaTpUs, a B IPYTYIO MOCTENIEHHO — PAacTBOp KapOoHaTa HATPHSL.
2) CpaBHUTE IIBET 00PA3yIOIIUXCS OCAIKOB.

3) O0OpaTuTe BHUMaHKE: B OJJHOU U3 TPOOUPOK BhIIEIAETCS Ta3. ([lodymatime:
omKyoa moxcem svloensimocsi smom 2az?) [IpoBepbTe Ka4eCTBEHHBIN COCTaB ra3a
rOpSIIEN JTYYUHKOM.

4) TlorpoOyiiTe OOBACHUTH TPOUCXOISIIECE SIBJICHHUE.




3ananue 4A. MbICJIeHHBIN IKCIIEPUMEHT.
Ilooymaiime u omeemvme Ha 80NPOCHL:
1) B MeauuMHCKOM MTpaKTHUKE pacTBOP MUTHEBOM COJIbI (THAPOKapOOHATa HATPHS )
UCIIOJIB3YIOT JJIs IMMOJIOCKAHMS TIPU BOCTIAJIUTEIBLHBIX 3a00JIeBaHUsIX ropia. s
yero?

2) KakoBa poJib rujpoausa B npupoie?

3) [louemy pacTBOp MbLIA IEHUTCS B BOJiE?

3ananme 5. JlonoJTHUTEJIbHBIN MPO0JeMHBIN oNbIT «B3aumMoaeiicTBue coJiei
HIEJIOYHbIX METAJJIOB € COJISIMU, THAPOJIU3YOIIUMHUCH 110 KATHOHY.
K pactBopy xsiopuaa aaroMuHMS TpuiieTe pacTBop kKapoonara Hatpus. [losicauTe
MIPOUCXOIAIIYIO PEAKIIUIO.




IIpakTuyeckas pabora
I'mapouus cose
3aoanue 1. 1 — a;
2 — FeCl;+ H,0 < Fe(OH)Cl, + HCI;
3-0.
3aoanue 2.
1) [Inan onpeneneHus: BEUIECTB:

— 2UOPOKCUO Hampua — 1EJI0Yb => UHAUKATOP MOKAXKET MIETOYHYIO CPENY;
— X710pud Hampua — coyb, 00pa3oBaHHAasI CUJILHBIM OCHOBAHHUEM U CHIIbHOM
KHUCIIOTOW => TUJIPOJIN3a HE Oy/IeT, UHIUKATOP HE U3MEHUT OKPACKY;

— Kapbonam nampus — cojib, 00pa30BaHHAs CUJIbHBIM OCHOBaHHMEM U C1a00i
KHUCJIOTOM => MHIUKATOP MMOKAXKET LIEIOYHYIO CPEy.
HaOmronenus
YpaBHEHHUS PEAKLIUH,

BBIBOJIbI
[Ipoba nngukaTropom
WNHaukaTtop noKaxeT B OJHOM MPOOUpPKE HEUTPATIBHYIO CPENlY, B IBYX —
HIEJIOYHYIO
B npoOupke ¢ HeliTpanbHO cpeaoid — NaCl, kotopast He TUAPOIUIYETCS
B nByx ocraBmuxcs npodupkax npobda Ha p-p HCl
B onHo# 13 npoOupok HaOII01aeTCsl BCIICHUBAHUE
B manno#t pooupke p-p Na,COs:

Na,CO; + 2HCI = 2NaCl + H,0 + CO,?1
[Ipumeyanue: TIaH MOXKET OBITH COCTABJIEH B CBOOOHOM BHJIE, @ TAK¥KE ATOT
HKCIIEPUMEHT MOYKHO TIPEIOKUTH JIJIsl PEIICHHsI OJJHOMY W3 BapHUaHTOB, a BTOPOM
HKCIIEPUMEHT (CM. HIKE) — IPYrOMY BapHaHTY.

2) PeakTuBsbl: B Tpex mpodupkax (1, 2, 3) HaxoaaTcst pacTBOPHI XA0puoa
IIOMUHUA, CYTbhama Hampua U KapooHama Hampus; KACI0THO-OCHOBHBIM
UHINKATODP.

AICl; — AI** + 3CI- — conb, 06pa3oBanHas c1abbIM OCHOBAHUEM U CHIILHOM
KHUCJIOTOM (TUAPOIU3YETCS MO KAaTHOHY).

Na;SO; — 2Na* + SO4% — coinb, 06pa30BaHHAs CHILHBEIM OCHOBAHMEM U CHJIBHOM
KHUCJIOTOM (HE TUAPOIU3YETCS).

Na,COz — 2Na* + CO3* — conb, 00pa3oBaHHast CUILHBIM OCHOBAHUEM U €100
KHUCTIOTOH (THAPOIU3YETCS 10 aHUOHY ).

Vpasuenus: AP* + HOH < AIOH?* + H* — cpena kucnas (mpodupka 1)
CO3* + HOH «<> HCO3 + OH™ — cpena menounas (mpodupka 3)
3adanue 3.

KapOonat Hatpus ruiponu3yeTcs o aHuoHy. Tak Kak THAPOIN3 — PEaKIIHs
oOpaTumasi, SHAOTEPMHUIECKasi, TO MPU MOHIKEHUH TEMIIEPaTyphl PABHOBECUE
CMECTHTCS BIIEBO, TUAPOJIN3 yMEHbIIUTCS. JJoOaBnenue n3dpiTka nonos OH™ B



COCTaBe TUIPOKCHUA HATPUS TAaKK€ CMECTUT PaBHOBECHE BIIEBO (mpuHImI Jle
[Ilatense) (rycToTa OKpaCKU MHIMKATOPA YMEHBIIUTCA MOCIE MPOBEACHUS OMbITA).
3aoanue 4.

B nepgoit npobupke o6pazyercs ruapokcua Meau (II) xapakrepHoro sipko-
ronyooro ngera. Cynsdar meau (I1) moasepraercst B pacTBope THIpOIU3Y MO
KaTHOHY M pACTBOP UMEET KUCIIYIO Cpely, a IPH 1I00aBICHUH pacTBOpa kapOoHaTa
HATpPHUs, TUAPOIUIYIOLIETOCs 10 aHUOHY, 3TOT THAPOJIU3 ycuiauBaercs. B
pe3yNbTaTe BMECTO CPETHUX COJIeH 00pa3yloTCsl MEHEe PaCTBOPUMbIE OCHOBHBIE
COJIK MEJIU:
2CuSQO,4 + 2Na,CO3 + H,0O = (CUOH)2C03 ] +COz 1+ 2Na,S04
[Tpumeuanue. Bmecto cynndara meau (I1) MokHO BCTIONB30BaTh CyIb(aT IMHKA
WM MarHus. B 3aBECHMOCTH OT YCJIOBHI TIPOBEICHUS OMBITA (TEMITEPATYPHI,
KOHIICHTPAIIUH COJIei) BMECTE C OCHOBHBIMU COJISIMU MOTYT 00pa30BBIBATHCS
HEPACTBOPUMBIE THIPOKCHUJIBI.
3aoanue 4A.

1) PacTBOp mUTHEBOI COJIBI UMEET MIECTOUYHYIO PEAKIIUIO BCIEACTBUE THIPOTIN3a
CoJIi, 0Opa30BaHHOM CJ1a00#l KUCIOTON U CHIIbHBIM OCHOBaHUEM, TIO AaHUOHY.
[lenounas cpena ryoutenbHa Juisi O0NbIIMHCTBA OAKTEpUid U TPUOKOB, TOATOMY
MOMOTaET NPU BOCTIATUTEIBHBIX 3a00JIEBaHUSIX rOpJa.

Vpaesuenue cuoponusa: Na*+ HCO3 + HOH < Na* + H,CO3; + OH~
2) BapuanT. bnaronapst runpoiusy coseir 00pa3yroTcss MHOTHE MUHEPAITbI
(HampuMep, MajdaxuT), COCTOSIIME U3 OCHOBHBIX cosieil. Kucible conu npuiarT
c1a00-11IETIOYHYIO PEaKLUIo Bojie B MUPOBOM OKeaHe, 00pa3oBaHuE
BYJIKAHWYECKHX Ta30B TAKXKE B TOM YHCJIE CBSA3aHO C THAPOIM30M (HAIIpUMED,
CyJb(HI0B), U3-3a TUAPOIN3A ATIOMOCUIMKATOB IPOUCXOIUT pa3pyllEHUE
TOPHBIX MOPOJ. B KMBBIX cucTeMax ruJpoian3 odecneunBaeT Hatmuue GochaTHbIX
U THJIPOKApOOHATHBIX Oy(PEpHBIX CHCTEM, 00ECTICUNBAIONUX MTOCTOSHCTBO
BHYTPEHHEU CPENIbl KIETOK.

3) ['uruena — MBITbE PYK C MBIJIOM — BO3MO>KHA 0JIaroapsi TUAPOJIU3Y HaTPUEBBIX
CoJIel BBICIINX KapOOHOBBIX KHUCIIOT, COCTABIISIONINX OCHOBY MbLia. [leny
o0pasyerT menoyb.

Vpasnenue: C17HzsCOONa + HOH < NaOH + C17H35COOH ||



IMNPAKTUYECKOE 3AHATHUE Ne 12,13
«PemreHne 3a1a4, BbINOJTHEHHE YIIPAKHECHUID)

ue.]'lbi

pa3BUBaTh YMEHUS U HABBIKU CTYAEHTOB IO PEIICHUIO PACUETHBIX 3a71a4.
OQ00opvVIOBAHME U MATEPHAJIBI

o Ilepuonnueckas cucreMa XuMHYECKUX dJIeMeHTOB M. [[.11. Menneneesa.;
e TETPajab JJIS MPAKTUICCKHUX PadOT;

e  KaJIbKYJIATOD;

e pyuKa

3ananus A NPAKTHIECKOT0 3AHATHS

1.0O3HaKOMBTECH C aITOPUTMOM PEILICHUS 3a]1a4.

2.PemuTh 3a1a4n.

3.IIpaBuiabHO OOPMHUTH OTUET B TETPAIb JIJIs MPAKTUIECKUX PadOT.

AJITOPUTM pelieHus 3a1a4

|.BHUMaTENbHO NPOYUTANTE YCIOBUE 3aJlaud U YSICHUTE OCHOBHOW BOIIPOC,
IIPEACTABbTE MPOLIECCHI U SIBJIEHUS, ONIMCAHHBIE B YCIOBUH.

2. I1oBTOpHO MPOYTUTE YCIOBHUE AJI TOrO, YTOOBI YETKO MPEICTABUTh OCHOBHOMN
BOIIPOC, MpoOJieMy, LIeNb PELIeHUs, 3aJaHHble BEJIUYHMHbBI, ONUPAsICh HA KOTOPbIE
MO>KHO BECTH MMOUCKH PEIICHUS.

3. [IpousBeauTe KpaTKyro 3alUCh YCIOBUS 3a1aHUA.

4. Ecnu Heo0X0IMMO, COCTaBbTE YPaBHEHUE PEAKLIUU.

5. Onpenenure METO PEIIEHUS 3a1aHUSA, COCTABbTE TJIaH PELICHHUS.

6.3anMIIuTe OCHOBHBIE TMOHSATHUSA, (OPMYJbI, OINUCHIBAIOIINE IPOLIECCHI,
MPEJIOKEHHBIE 3aJaHHON CHCTEMOM.

7. Halimute pemeHue B OOIIEM BHUJE, BBIPA3MB HMCKOMbBIC BEIWYMHBI Yepe3
3amanHbie. 8. [IpoBephTE MPABUIBHOCTH PEIICHUS 33/1aUU.

9. IIpou3BeauTe OLICHKY PEAJTbHOCTH MOJYYEHHOIO PEILIECHHUS.

10. 3anummTe OTBET.

3ananue. Pemure 3agaun. YcjaoBHe 321249 HE00X0AUMO CNIMCBLIBATD.
3anaual. Moaapnasa macca, Konuvecmeo eeuiecmea, nocmosannas Aeozaopo,
MOAPHBLIL 00beMm 2a3a.

Tunosoii npumep pemenus 3aaa4.



1.0Onpeodenume Koauvecmso amomos 8000pooa 6 cocmaese 00pa3ya 00bl MACCOL
9e.

Pemienue:

1) PaccunThiBaeM MOJISIpHYIO MaccCy BOJIBI:

M(H20)=2+16=18r/mMo01b

2)OnpenaensieM KOJUYECTBO BOJIBI:

V(H;0)=m(H,0)/M(H,0)=9/18=0,5 moib

3)U3 dopmynsr Bogwl ciemyeT, uto 1 moms H2O comepxut 2 MO aTOMOB
Bogopona(H): v(H)=2*0,5=Imomns

2.0npeodenume maccy 11,2 1 6000poda npu HOPMAIbHBIX YCLOBUSIX.

Pewenue:

1)Onpenensiem kommuecTBo Bogopoaa: v(H2) =v (H2)/22,4 n/mons;

v(H2) = 11,2/22,4 = 0,5 moJ1b.

2)BrruncnsieM Maccy BOAOpOJIa:

m(H2)=v(H2)* M (H2)=0,5*2=1r

3.0npeodenume MOAAPHYIO MACCY 2A3080U cMecU, cocmoswetli u3 3 2 gooopooa u 16
2 Kuciopooa.

Pewenue:

1)Onpenensiem KoIMYeCTBa BOJOPOA U KUCIOPO/Ia B CMECH:

V(H2) = m(H2)/M (H2)=3/2 = 1,5 mMoub;

v(0O2) = m(O2)/M (02)=16/32 = 0,5 mMOTb.

2)KonnuecTBO Ta30BOM CMECH PaBHO CYMME KOJIMYECTB BOJAOPOIa U KHCIOPOa:

v (cmecn) = v(Hyp) + v(O2) = 1,5 + 0,5 = 2 MOTIb.

3)Macca ra3zoBoii cMecH paBHa CyMM€ Macc BOJOPOa U KUCIOPO/Ia:

m (cmecn) =m (Hz) + m(0z) =3+ 16=19.

Kakoii W3 mepeynciIeHHBIX Ta30B SBJISETCS CaMbIM JIETKAM: aMMHaK, QTop,
dbTopoBOAOPOI, KUCIOPO?

Pemenue.

1) st pacueToB BeIOMpaeM 00pa3iibl KaXKJ0To ra3a KOJIMYeCTBOM | MOJIb.

Torna nx Maccel OyyT paBHBI:

M(NH3)=17*1=17r;

m(F;) =38* 1 =38r;

m(HF) =20 *1 =20r;

m(O2)=32+1=32r

2)O0beM 1 monb ra3a npu H.y. paBeH: V=1 monp * 22,4 n/monb = 22,4 1.
OmnpenensieM MIOTHOCTh Ta30B MPH H.y. 10 YpaBHEHUIO: p = m/V

P(NH3) =17 :22,4=0,76 1/m;

p(F2)=38:22,4=1,70 r/x;

p(HF) =20 :22,4=0,89 r/m;

p(O2)=32:22,4=1,43 r/n.

CaMmyl0 HHU3KYI0 IUIOTHOCTh M3 PAaCCMOTPEHHBIX Ta30B HMEET aMMHAK.
CrnenoBaTenbHO, OH Oy/IE€T CAMBIM JIETKHM.

1.1. Ompenenure KOJIMYECTBO aTOMOB KHCJIOpPOJa B COCTaBe oOpasia
TUAPOKCOHUTpATA AIFOMUHHMS Macco 16,8 T.



1.2. OnpenenuTe KOIMYECTBO aTOMOB BOJIOPO/IA B cocTaBe oOpasiia ruapodocdara

aMMOHHMS Maccoi 26.4rT.

1.3. Kakoit 06bem (H.y.) 3aHuMaeT okcua yriepona (I1) maccoii 5,6 r?
1.4. Onpegenure mI0THOCTH okcua cepsl (IV) mpu H.y.
1.5. Onpenenure MOJIIPHYIO Maccy Tas3a, €ClIu U3BECTHO, YTO €ro o0paselr Maccoi
3,2r 3aHUMaET Tpu H.y. 4,48 11
1.6. Onpenenure MOJIIPHYIO MAacCy ra3oBOM CMECH, cocTodlen u3 2,24 1 a3ora u

4,48 n Bogopoaa (H.y.).

1.7.Kaxoii 06beM 3aHuMaroT Ipu H.y. 6,02* 1022 monexyn okcuna yraepona (IV)?
1.8.Kakoi U3 MEepeYnCICHHBIX Ta30B SBJISIETCS CAMBIM TSKEIBIM: BOAOPO/I, XJIOD,

a30T, XJIOPOBOAOPOA?

1.9. Ckonpko mosekyan comepxutcs B 4 kr NaOH; 10,6r Na;COs3 ?
1.10 Mcnionb3yst JaHHbIE TaOIHIIBI, TPOBEAUTE PACYETHI U 3aNIOJTHUTE TaOJIHILY.

BemectBo | McxoaHbie JaHHBIE YcaoBus 3a1aHus
(TOCTOSIHHBIC 3HAYCHHS)
Mr M,r/monb |V, a/Moms | N,uucio | n, MOJIb m, T
OTHOCHUTEJIb MOJIIpHAs | MOJISIPHBIHM | 4aCTHUIl B | KOJMYECTBO | Macca V., n
Hasl Macca 00beM 1 Momne | BemlecTBa | HOpUMH | OOBE!
MOJIEKYJIsIpHas rasa BCIIIECTBA | ra3a
Macca

N, 28 28 22,4 6,02*10%| 0,5

H>S 34 34 22,4 6,02*10% 68

CO, 44 44 22,4 6,02*10% 5,6

3agaua2 . Maccoesasn 0ona. Bvieoo ¢popmynvt eentecmea.

Tunoeoit npumep pewrenusn 3aoau.

1. Boruucnumo maccoswvie 0onu snemenmos 6 ayemone (CHs3),CO.
Pemenue:
1) HaxoauM OTHOCUTEIBHYIO MOJIEKYJIIPHYIO MacCy COCIMHEHUS :
Mr(CH3)2C0O=(12+1*3)*2+12+16=58
2)Haxonum maccoByto oo yriepoaa (C):
W(C)=n*Ar / Mr ((CH3),CO) * 100% = 3*12/ 58* 100%=0,621*100%=62,1%
W(H)=1*6/58=0,103*100%=10,3%
W(0)=16*1/58=0,276*100%= 27,6%
2.B nexomopom coeounenuu maccosas oons azoma 30,4 %, xuciopooa 69,6%.

Buviseoume npocmetiwyro coopmyny coeounenus.

Pewenue:
DIlycte x-ynrcmo atoMoB N, y-umciio atomoB O B JaHHOM COCAMHEHHH, TOT/a
dbopmyna Oyzaet : NxOy.

x= Mr (NxOy)* W (N)/ Ar(N)
e= Mr (NxOy)* W (O)/ Ar(O)
2)cocTaBiisieM COOTHOUIEHUE:
xly= (Mr (NxOy)* W (N)/ Ar(N))/ (Mr (NxOy)* W (O)/ Ar(O))
x/y=(W (N)/ Ar(N)) / (W (O)/ Ar(O))



3)[loacraBnsieM AaHHbIE, TOJIY4AETC:

x/y=(0,304/14) / (0,696/16)

4)Taxum obpazom nojyqaetcs x/y=0,0217/0,0435

UT0OBI YIIPOCTUTH 3TO COOTHOIICHHE, pa3ieuM 00a 3TH Yucia Ha HAaUMEHbIIEe U3
Hux( 0,0217).

x/y=1/2

OtBer: popmyna uckomoro Bemiectsa — NO;

3.0npedenume maccosyro 0010 npumeceu (8 npoyeHmax) 6 cocmase
MexHuyecko20 oopasya Xxiopuoa anoMurus, cooepiicaweeo 18 & xnopuoa
ANOMUHUA U 22 npumeceu.

Pemenue.

1)Macca oOpa3ia paBHa CyMMe Macc XJIOPHa aIFOMUHUS U IPUMECEH:
m(o6pasma) =m (A1C13) + m(mpumecn) = 18 +2 =20 T.

2)PaccunTbiBaeM MacCOBYIO JIOJIIO MIPUMECEH:

w(mpumecs) = m(npumecn)/ m(obpaszua) * 100 %=2/20 *100=10%

2. Kaxyro maccy okcuda xanvyusi MOJNCHO NOLYYUMb HPU  MEPMUYECKOM
pasznodicenuu 600 2 ussecmusika, cooeparcawezo 10% npumeceii?

Jano:

m(CaCO3)=600r

W(npumeceit)=10%

Haiiru:

m(CaO)-?

Pewmenue:

1)CocraBbTe ypaBHeHHE xumudeckoil peakiuu: CaCO3z = CaO+CO,

2) B ypaBHeHMM mMOMYEpKHUTE (POPMYNIBI  BEMIECTB, KOTOPHIC 3alMCaHbl B
«Jlano» n «Haitn»:

CaCQO3 = CaO+CO;

3)HaiiguTe Maccy YMCTOTO BemecTBa (0OCBOOOIUTHCS OT MpUMECEH ):

600r - 100%

Xr -10% X= 10 - Macca mpuMecei,
Torpa macca uncroro CaCOs paBna 600-60=540r
4)BpruuciauTe KOJIWYECTBO BEIIECTBA N, KOTOpoe 3anucaHo B «Jlano». [l pacuera

OepuTe yKe MacCy YMCTOTrO BEIIEeCTBA:

m(semecrea)

n(augecTEo BemecTEa) = P ——
M (gemectea)
m(CaC03) 5407

n(CaCQOj3) =m(CxC037) 100z oz
S)[Hoanummre HaiigeHHOE N 1o (GOPMYIION ATOTO BEIIECTBA!
CaCO3 = CaO+COq,

1 MomB 1 Momb

= 5,4m01E

5,4 Mo
6)Ilox popmyoii BemiecTBa, MacCy KOTOPOTO HaJl0 HAWTH, TOCTABHTE X MOJIb
CaCOj3; = CaO+CO

1 momb 1 momn

5,4 Monb X MOJIIb



7)Y3 oy4yeHHOU NMPOMOPIIMU BBIPA3UTE X

1 monb 1 Moib
5.4 MoJb X MOJIb
SAMONRX 1Mo 543003 -
= = J,4M0IE
X = iuoms Luozs — 3T0 KoJanuecTBo BemiecTBa n(CaO)
3nas n( CaO) naiiaure maccy CaO:

m=nM

m(CaO)= n(CaO) * M(CaO)

M(CaO) =40+16=56r/mMo0b

m(Ca0O)=5.4 r/monb=302,4r
OtBet: m(Ca0)=302,4r

2.1.BpraucnnTe MaccoBbI€ IO SJIEMEHTOB B CIICAYIOMINX COSAMHCHUSX

A|203| CUSO4, BzOg ,KClOs ,MQ(N03)2,

2.2.BeiBeguTe nipocTeiinyo GopMyTy COeUHEHUS:

a)B KOTOPOM MaccoBas JOjds Kaiausi cocraBisger 26,53%, xpoma -35,37%,
kuciopoaa- 38,1%.

0) B koTopoM MaccoBas 1oy1st pocdopa cocrasiser 43,66%, kucmopoaa — 56,34%
B) B KOTOPOM MaccoBas J0JisI XpoMa cocTaBisieT 68,42%, kucmopoaa-31,58%.

r') B KOTOPOM MaccoBas J10Jis a3ota cocTtaBisieT 35%, Bogopona -5%, kuciopona-
60%.

2.3.0mpenenure MaccoBYIO JIOJII0 KHUCIOpoja (B MPOIEHTaX) B COCTaBe OKCHIA
cepsl (IV).

2.4 Xnopun Hatpus pearupyer ¢ 20 r HuUTpaTta cepeOpa, coaepxamiero 10%
npumeceit. Haiitu maccy oOpa3oBaBIierocst ocajika.

2.5.CKOnpKO  JUTPOB  Bojmopojaa (H.y.) BBLACIUTCS HOpPH  Pa3JIOKEHUU
AIEKTPUYECKUM TOKOM BOJIBI Maccoi 72 r, coaepxaiieit 2% npumecein?

6. .Beruuciure maccy ocaaka, MOJYYEHHOTO JEHCTBHEM CEpPHOM KHCIOTHI Ha
pactBop xsopuaa 6apus maccoit 80r, coaepkaiiero 6% mpuMecei.

2.7.Kakoe KoIM4YecTBO BemecTBa (MOJIb)  BOAOPOJA  BBIACIHUTCS  TMPHU
B3auMoJercTBun Marausa Maccou 140 r, cogepxkamero 18% npumeceit ¢ conssHON
KUCJIOTOM?

2.8.KakoBa macca HUTpaTa MeaH, 00pa3yroUIerocsi Mpyu B3aWMOJCUCTBUU OKCHJA
menu(Il) maccoit 40r, conepxkaiiero 8% npumeceit ¢ a30THOU KUCIOTON?
2.9.Kakoe koin4ecTBO BewecTBa (N) BOJAbI MOXHO MOJY4YUTh, €CIU Cxkeub 60 r
rasza BoJopoja, cojaepxaiiero 4% npumecei?

2.10.CkonpK0 TUTPOB BOAOPOJA (H.y.) MOXKHO TIOJYYUTh MPU JIEUCTBUU M30BITKA
pa30aBiIeHHON CcepHOM KHCIOTHI Ha HHMHK Maccor 30 r, coaepxkamero 1%
npuMeceit?

2.11.Cxonbko nutpoB okcuaa yriepoga (IV) (H.y.) MOXHO MONYy4YHUTh MpHU
npokanuBanuu u3BectHsaka CaCO3, maccoit 80r, conepkamiero 20% npumeceit?



2.12.Xnopua maruusi pearupyer ¢ 100 r xapOoHarta HaTpus, comepkamiero 7%
npuMeceil. Halitu Mmaccy oOpa3oBaBiierocs ocajka.

2.13.T'ugpoxkcun amomuHus maccod 70 1, comepxaimiero 4% mnpumecei,
pacTBOpHIIU B coJIstHOM kucioTe. Kakast macca conu mpu 3ToM oOpa3zoBajach?
2.14.Cxonpko MoJjei(n) KUCIopoja HEOOXOIUMO MJis IMOJHOTO OKHCICHHUs 85T
Marsaus, cojepxaiiero 12% npumeceit?

2.15.Kakas macca CaO obpasyercs ripu ooxure 100 kr uzBectusika CaCOs,
cozepkaiiero 8% npumecein?

2.16.Kakoii 00beM kucinopoja (H.y.) norpedyercs s coxuranusa 40r Maraus,
cozepakaiiero 5% npumeceii?

2.17.Beraucinure Maccy ocajka, MOJy4eHHOTO JEHCTBUEM CEPHOM KHUCIIOTHI Ha
pacTtBop xyopuaa 6apust maccoit 200r, comeprkamero 25% npumecei.

2.18.KakoBa macca coJt, IOJy4YUBIIEHCS IPYA B3aUMOIEUCTBUN OKCUIA KAJIbLIHS
Maccoit 40 r, cogepxaiiero 2% npuMeceil, ¢ COJISTHON KUCTOTOM?

IlepeyeHb BONIPOCOB ISl TEKYIIEr0 KOHTPOJIA
Tema «CTpoeHue BelecTBa»

1.Yto Ha3piBaeTcs XUMHYECKOM CBsA3br0? Kakue TUIBI XMMHUYECKOW CBSI3U BBI
3Haere?
2.Yto Ha3bIBaeTCSI MOHHOM CBsA3bIO? Mexay aToMamMu KakMX 3JEMEHTOB OHa
oOpazyercsi?
3. Kakoi 3apsg umerot nonsl MeTaiioB? Kak oHn Ha3bpiBaroTCs?
4.B kakue HOHBI MPEBPALIAIOTCS AaTOMbl HEMETAUIOB MpPU NPUCOCIUHEHUU
AIEKTPOHOB?
5.YT0 Ha3bIBAETCS METAJUIMYECKON CBA3bIO?
6.Kakyro XMMUYECKYIO0 CBSI3b HA3bIBAIOT KOBAJIEHTHOW CBA3bIO? Kakue npusHaku
JeKaT B OCHOBE KJlacCU(DUKAIMY KOBAJIGHTHON XUMHUYECKOU CBSI3U?
7.4T0 Takoe 3NIEeKTPOOTPULIATEIIBHOCT?
9.Y9t0 Takoe KpucTaymyeckas pemeérka? Kakue BUIbl KpUCTAUNINYECKUX PEIETOK
CYIIECTBYIOT?
10.Yt0 Takoe BaJEHTHOCTb XUMHUYECKUX »diemMeHTOB? IlosicHuTte »5TO Ha
KOHKPETHBIX MPUMEPAX.
11.Y1o oTHOCUTCSI K OMHAPHBIM COSAMHEHUSIM?
12.Yem 0OBSICHSETCS CYIIECTBOBAHHE 3JIEMEHTOB C MOCTOSHHON BaJ€HTHOCTHIO?
[IpuBenuTe NpUMEPBHI.
13.IIpuBeauTe npuMeEPHI COEANHEHUMN C IEPEMEHHON BAJICHTHOCTHIO.
14.Kak u riae 0603Ha4aeTCs CTENEHb OKUCIEHUS y aTOMa XUMHUUYECKOTO dJIeMEeHTa?
15.Kakyro CTEIEHb OKHCJICHUS IIPOSIBIISIIOT METAJLIIbI?
16.Kako¥i 3apsig UMEIOT KATUOHBI U aHUOHBI?
17.Yemy paBHa anreOpanyeckas CyMMa CTEICHEW OKHCIIEHUSI BCEX aTOMOB B
Mmoutekyiie? [IpuBenure npumepsl.
18.Kakue 371eMeHThl UMEIOT NOCTOSIHHYIO CTENEHb OKHUCIEHUS BO BCEX CIIOKHBIX
BEILIECTBAX?
19.Yemy paBHBI BBICHIME U HU3LIUE CTENEHU OKUCICHHS JIEMEHTOB?
20.Yrto Takoe cmecu? Kakumu ObIBatOT cMecu?




21.Kakune cmecn HasblBaroTCs aucnepcHbiIMA? Kakue arperaTHele COCTOSTHUS
OBIBAIOT y IUCHEPCHBIX cucTeM. [IpuBennure npumepsl.

22.0xapakTepu3yiTe KOJUIOMJIHBIE pacTBOpbl. KakoBO 3HadeHHE KOJUIOWIHBIX
pacTBOpOB?

23.Nante nonsATre BeniecTBo. Kakne arperaTHsle COCTOSIHUS BEILIECTB BBl 3HAeTE?
[IpuBeauTe npUMepHI.

24 Yem oTanyaeTcs ra3000pa3HOE COCTOSIHUE BELIECTBA OT TBEPAOTO U KHUIKOr0?
25.Ha kakue Tpynmsl IO TUIY KPUCTAUIMYECKOW PEIIETKH MOKHO Pa3JIEiINTh
TBEp/ble BemecTBa? B uem ux paznuune?

Tema 1.6. Xumuueckue peaxyuu

INPAKTUYECKOE 3AHATHE Ne 14
«CocraB/IeHHE OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIX PeaKI Ui

ge.m): COBCPIICHCTBOBATb YMCHU N HABBIKU B COCTABJICHUHN OKHCIIUTCIBHO-
BOCCTAHOBHUTCJIbHBIX PCAKIIMH MCTOJOM 3JICKTPOHHOI'O OajaHca.

OQ0opvVIOBAHME U MATEPHAJIBI

o Tabnuipl, cxeMbl, pa3gaTOYHBI MaTEpHUa
e TETPajab JJIS MPAKTUICCKHUX PadOT;

e  KaJIbKYJIATOD;

e pyuKa

3aganus Ui NPAKTHYECKOT0 3aHATHS

CTyneHT moJIKeH yMeThb:

- OnpelesIATh: CTENEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB, TUIl XMMUYECKOU
CBSI3U B COCIMHEHUSIX, OKUCIUTENIb U BOCCTAHOBUTENb, PUHAIJIEKHOCTh BEILIECTB
K Pa3HbIM KJIACCaM HEOPTaHUYECKUX U OPTraHUYECKUX COCIUHEHUM;

- 00BSACHATH: IPUPOTY XUMUUYECKOU CBA3U (MOHHOUN KOBAJIEHTHOM,
METAJTTHYECKON M BOJIOPOTHOMN );

- MPOBOAMTH: CAMOCTOSATENIbHBIN MOUCK XUMHUECKOU HH(POpMAIUH C
UCITIOJIb30BAHUEM PA3IUYHBIX HICTOYHUKOB (HAYUYHO-TIOMYJISIPHBIX U3/IaHUM,
KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); HCTIOIB30BATh
KOMIIBIOTEPHBIE TEXHOJIOTUH AJIs1 00pabOTKHU U Mepeaavu XUMUYECKOM
uH(pOpMAIUK U €€ MPECTaBICHUS B Pa3IUUHbIX (OpMax.

CTyAeHT 10J15KeH 3HATh/TIOHUMATh:

- BayKHelilue XuMU4ecKkne MOHSITHSA: BEIIECTBO, XMMUUECKHUI 3JIEMEHT, aTOM,
MOJIEKYJIa, MOH, XUMUYECKas CBSI3b, AIEKTPOOTPUILIATEILHOCTh, CTEIICHb
OKHUCJIEHHS], OKHCIIUTEIh U BOCCTAHOBUTEIIb, OKUCIEHUE U BOCCTAHOBIICHUE;




- OCHOBHBIC¢ TCOPHMHA XUMHH, XUMHUYECKOMN CBA3HU, CTPOCHUS OPTaHUYICCKUX U
HCOPraHU4YCCKUX COCHHHCHHﬁ.

Teoperuuyeckasi 4acThb

OKHCIUTETBLHO-BOCCTAHOBUTEIbHbIE PeaKIUH.

Teopus oxucaumenbHO-80CCMAHOBUMENLHBIX PEAKYUIL.
Oxucaumenvrno — eoccmanogumenvhvimu peakyusimu (OBP) Ha3bIBalOTCS peakini,
MPOTEKAIONTUE C H3MEHEHUEM CTETICHU OKUCIICHUS aTOMOB, BXOSIINX B COCTaB
pearupyromux BemecTs.

+52t° 4320
2KNO3; = 2KNO»+ O,
+2 42

Fe%+ CuSO,= FeSO4+Cu°

OCHOBHBIE I10JIOKEHUSI TEOPUH
Oxucnenuem Ha3bIBAECTCA MPOLIECC PUCOEANHEHUS JIEKTPOHOB aTOMOB,
MOJIEKYJION WJIA HOHOM.

Cl3 -2 - 2CI*; 8% -2 » 8°

Boccmanoenenuem Ha3bIBaeTCs IIpoHeccC NMpUCOCANHCHUA 3JICKTPOHOB aTOMOB,
MOJIGKYJIOﬁ HNJIN MOHOM.

Cly +2¢ - 2C17; 8°+2¢ » 8%

ATOMBI, MOJIEKYJIbI, HOHBI, OTAAIOIIHNE IEKTPOHBI,

HA3bIBAIOTCS 80CCMAHOBUMENAMU, B PEAKIIMU OHU OKUCIAIOTCS. CTENEHb
OKHCJICHUS MOBBIIAETCS. ATOMBI, MOJICKYJIbI, HOHBI, IPUCOECAUHSIOIINE
AJIEKTPOHBI, HA3BIBAKOTCS OKUCAUMENAMU, B PEAKIIUN OHU BOCCTAaHABJIMBAKOTCS.
CterneHb OKUCICHUS TTOHUKACTCS.

OxwucieHne Bceria CompoBOXK/IaeTCSl BOCCTAHOBJIICHUEM U HA00OPOT:
BOCCTAHOBUTE/Ib —€ =2 OKHCJIHUTEb

OKMCJIHUTENb +€ 72 BOCCTAHOBHUTEb

Yucno saeKTpOHOB, OTAaBAEMbIX BOCCTAHOBUTEJIEM, PABHO YHUCITY AJIEKTPOHOB,
MPUCOEAUHEHHBIX OKUCITUTEIIEM.

BaxkHeiinmme OKMCJIUTEIN U BOCCTAHOBUTEIHU
- BoccTaHoBHTEIM: METAILIBI, BOAOPO, yriiepoA, okcup yraepoaa (II) CO,
cepoBogopoa HoS, okcup cepsl (IV) SO,, cepuucras kucimora H,SO4 1 ee comnm;
nonoBogopoanas kuciora HI, 6pomoBomopoanas kucinora HBr,
xjopoBosiopoaHas kuciota HCI; HekoTopbie KaTHOHBI COJIEH METAJIOB: CyJIb(aT
xenesa (II) FeSO4, Mn2*, Sn?*, Pb?*, Cr3*; asotucras kuciora HNO,
ammuak NHs, ruapasun NoHa, oxcup azora (II) NO; docdopucteie
kuciotel HPO; u H3POs; anbaeruapl, CiupThl, MypaBbHHAsI, IIaBeJIeBast KUCIOTHI,
JIF0KO3a.



Karon npu anexrponuse.
- Oxucaurtenu: kuciaopoq O, 030H O3, PTOp, TATIOTEHBI; IEPMAHTaHAT
kasmst KMnO,, manranat kamust K;MnO,, okcua mapradina MnO;; azoTHas
KHCJIOTa, KOHIICHTPUPOBAHHAS CepHasi KUCIO0Ta; epokcua Bogopoaa HyOo;
xpomat K,CrO4 u nuxpomatr KoCr,O7 xanus; okcua menu (II) CuO, oxeun cepedpa
(1) Ag20, oxcua onora (IV) SnO; u cBunma (IV) PbO2; MoHBI METa/LIOB, CTOSIIIIUX
B psi/ly aKTMBHOCTH nocjie Bogopona: Ag*, Au®*; rMnoXIopuTel, XJI0paTsl U
nepxioparsl; «Llapckas Bogka» - cmech Tpex o0bemoB HCl u ogHOTO
oobema HNO3 KOHIIEHTPUPOBAaHHBIX.
AHOJ pHU 3IEKTPOIU3E.

CocraBJjieHue ypaBHEeHH OKNCJIUTETbHO-BOCCTAHOBUTEIBLHBIX peaKiuii
MeTtoa 3J1IeKTPOHHOT 0 0aJIaHca
Cxema peakuuii ¢ ykazaHHeM CTeNeHel okucieHus. Hailtu okuciaurens u

BOCCTAaHOBUTCIIb.
+4 +17 +6 +2
Nay S0z + KMnO, +H,S0, = Na, 80, + MnSO0, + K,S0, + H,0

cpena
3anucaTh IMOJIypCaKIKU OKHUCICHHA 1 BOCCTAHOBJICHUA, C6aJIaHCI/IpOBaTB 3apsabl.

+4 —
5|8 -28 58" HPOLECC OKMUCIIEHUSA
B

7 Sy «
2 |Mn*"+5 > Mn*? IIpOIecC BOCCTAHOBJIEHM S
OK

CyMMupoBaTh NOJIypEeaKIUHU B TOJIHOE ypaBHeHue. Haiitu kosduimenTs! npu
OKHUCJIUTEJIE, BOCCTAHOBUTEINE U JPYTUX PEArupyONIUX U MOJTYYEHHBIX B
pe3yJIbTaTe peaKIMK BEIECTBAX.

5N82803 + 2KMnO4 + 3H2804 =
=5N2,S0, + 2MnS0, + K,S0, +3H,0

IIpakTnyeckasi 4yacTb
IIpumepbi

IIpumep 1

+

| SO

0
803 +0, = 2501,

Peakyus coeounenus.
2S5*40,-BoccTaHOBUTEND, T.K. S™ moBbIaeT crenenb okuciaenus 10 S8 SOs;
O,%-okucnurenp, T.k. O° monmxaer crenens okucienus 10 O2 B S20s.

OBP- MexxMoJIeKyIsIpHasl.

+1 47 2 +6 +4

C
ZKMnO4 = KzMnO4 + Mn02 + O)T, 6)

Peaxyus paznooscenus
KMnQ4- oxucnutens, T.K. MN*™’ moHuxkaer cTeneHb OKUCIEHUS B
coemquHeHnsx KoMn*O,u Mn*0,.



KMnO4- BocctanoButenb, T.K. O? B MNO, MOBBIIIIAET CTENEHh OKUCIICHUS B
coequnennn O,°.

OBP — BHYTpUMOJICKYIJISIpHAS, a JUIsl MapTraHla u peaxkyust
OUCNPONOPYUOHUPOBAHUS,

0 +3 PR 0
2Al + Cr203 =A1203 + 2Cr B)

Peaxyus 3amewenus

Al° noBslaer crenens okuciaenus 10 Al ** — BoccranoBuTEND;

Cr*3 B coenmunenun Cr,Os MOHMXAET cTeneHb okuciaeHus 10 Cr® —okucaurens;
OBP — MexMOJICKYAsIpHAs.

| +3

-2 +1 -2 o 3+ +3 0-2 0

+ AgO — CH)—C<_2H+2Agi;
OH

34 4
T
CH—CZ ",

r)

1

Peaxyus nenonnozo oxucnenus opeanuueckoco coeouHeHus

OBP mexMonekynspHas, T.K. C;*! B anbaerue nopbIaeT CTENeHb OKUCICHUS 10
C*3 B KuCJIOTE, ANIbJETUI-BOCCTAHOBUTETb.

Ag*! nonmxaer crenens okucienus 10 Ag’; Ag,O- okucIHTEND.

OBP gBIAIOTCS HEKOTOPBIE PEAKIIMU COCAUHEHUS, PA3I0KEHUS, PEAKIINT
3aMEIICHMSI.

Oxucnumens 6ce20a cmeneHv OKUCIeHUs noHudxcaem. Boccmanosumens ecezoa
cmeneHb OKUcaeHus nogviuiaem!

Ipumep 2.
+2~1 0 +3 =2 +4 -2
4FCS; + 1 lo; ~5 2FC;03 + 8502

B +3
R 5 Fe }g,{;;; 4
25 X g 11 |44

0 +de

0! 25 207 4 11

IIpumep 3.
A -3 +4
4H,C=CH—CH, + 180, - 12CO, + 12H,

c M.

(“ “5" C“ 18 4 2
v =3 L +4 72

C — C

0! X907 4 18 9

2H;C—CH—CH; + 902 - 6C02 + 6H20



CamocrosiTesibHasi paboTa

3apanme: coctaBuTh ypaBHeHuss OBP MeTonoM anekTpoHHOro 6aianca u
MPOKJIACCUPUITUPOBATD 110 MIPU3HAKY HAXOXKJIEHUSI OKUCIUTENSI U BOCCTAHOBUTES
B COCIMHEHUSIX.

Bapuanr | Bapuant |1

a) H,+ WO; H,O + W a) Bro+ H,S S + HBr

0) Li + Ny LisN 6) Cu+ O, CuO

B) S + KCIO3 SO, + KCI B) Br, + NaOH NaBrO; + NaBr + H,0O

INPAKTUUYECKOE 3AHSITHE Nel5
«Peakuuy HOHHOTO 00OMEHa)
[leJb: 3aKpenUTh TCOPUTHUCCKUE 3HAHUS 110 YCIOBUSM MPOTCKAHUS PCaKIIUHA
MOHHOT0 OOMEHA Y HaBBIKW COCTABJICHHUS YPAaBHCHHH B MOJICKYJIIPHOU U
HOHHOH (hopme.

OQ0opvVIOBAHME U MATEPHAJIBI

o Tabnuipl, cxeMbl, pa3gaTOUYHbI MaTEpHUa
e TETPajab JJIS MPAKTUICCKHUX PadOT;
e  KaJIbKYJIATOD;

« pyuxa

TeopeTnueckas 4acTh

Peakuum HOHHOT0 00MeHA - pEAKLIUH, IPOTEKAIOIIME B BOJHBIX PACTBOPAaX
AJIEKTPOJIUTOB MEKIY NOHAMHM, 00Pa3yIOIMMHUCS B PE3YJIbTATE TUCCOLUALNH.

YcaoBus NPOTEeKAHUS PeaKIMi HOHHOT0 00MeHa

Peakiiuu moHHOTO OOMEHA UAYT 10 KOHLA B TPEX CIydasx:

1.Ecam o0pa3yercs1 HepacTBOpMMOE HJIM MAJTOPACTBOPUMOE BelleCTBO,
BbINajaouiee B 0caaoK ( | )

CuSO4 + 2NaOH = Cu(OH),| + Na;SO4
Cu?*+ SO4% + 2Na*+ 20H = Cu(OH); |+ 2Na* + SO,
Cu?*+ 20H =Cu(OH),|
2. Ecsin odpa3yercsi ocaaok ()

Na,CO3 + 2HCI = H,CO3 (H.0 + CO,)+ 2NaCl



2Na* + CO3% + 2H*+ 2Cl'=H,0 + CO, + 2Na" + 2CI-
CO3* + 2H*=H,0 + CO,
3. Ecaim oOpa3yercs ci1a0bIid 3J1€KTPOJIUT
HCI + NaOH=NaCl + H,0
H*+ ClI'+ Na* + OH=Na" + CI + H,O
H*+ OH =H,0
Peakniun noHHOr0 OOMEHa He MPOTEKAIOT 0 KOHLA, T.€. SABJIAIOTCS 00paTUMBIMU,
eciIu 00pa3yroTCs 1BAa CHIIBbHBIX AJEKTPOJIUTA!
KNO; + NaCl= NaNO; + KCI
K*+ NOs + Na"+ Cl'=Na*+ NOs + K" + CI
3anomun!
DOopMyJbl CUIBHBIX 3JIEKTPOIUTOB 3aMUCHIBAIOTCS B HOHHOM BUJIE.
®opMyItbl CTa0BIX U CPETHHUX IEKTPOITUTOB 3AMMCHIBAIOTCS B MOJICKYIISIPHOM
BHUJIE.
dopMyJIbl HEPACTBOPUMBIX U MAJIOPACTBOPHUMBIX BEIIECTB 3aIUCHIBAIOTCS B
MOJICKYJISIPHOM BHUJIC.
dopMyJIbl Ta30B U APYTUX HE DJICKTPOJIUTOB 3aIMCHIBAIOTCS B MOJICKYJISIPHOM
BHJIC.

AJI'OPUTM
COCTABJICHHS] HOHHBIX YPABHEHHUH

1.CocTraBuTh CXeMy XUMH4Y€CKOIr0 B3aMMOJACHCTBUSA: CJIEBA 3aMIUCATH
HCXO/JHbIE BeleCTBA, CIPABA MPOAYKTHI PeaKIHH.
IHoxo0pares k03 (pPpunHeHTHI.

Na, SO.+ Ba Cl,=Ba SO.|+2Na Cl

2.11o Tabynie pacTBOPUMOCTH ONPEAEJNTHh PACTBOPUMbIEC H HEPACTBOPHUMbIE
BelIeCcTBA,

€CJIM BelleCTBO BHINAAAET B 0CA/IOK,

CTPeJIKY BHM3 (),ec/IN BbIAEJSETCH ra3,cTpesIKy BBepx ()

Na, SO+ Ba Cl,=Ba SO4L+2N3, Cl

3.3anucatb ypaBHeHHEe B HOHHOM-MOJICKYJISPHOM BHAE:PACTBOPHUMbIE
3JIEKTPOJINTHI B HOHHOH opMe, HepacTBOpUMBbIE B MOJIeKYJIsIpHO# dopMme.

2Na*+S0% 4+ Ba**+2Cl'= Ba SO4|+2 Na*+2 CI

4.0nnHaKoOBbIE HOHBI, HE HU3MEHHNBIIIHE
CBOEI0 COCTOSIHMS, UCKJIKYaeM U3 JIeBOH U MPABOH YaCTH YPABHEHUSA U
3alMCbhIBaeM KpaTKoe HOHHOE YPaBHEHHe.



SO%,+ Ba?*= Ba SO4]

IIpumep:
BzaumopeiicTBue cynbdara HaTpHsl ¢ XJIOPUIOM OapHusi:

1.B MonexkynspHOM BHE:
Na,SO,+ BaCl,=BaS0O,|+2NaCl

2.B NOHHO-MOJNEKYISIPHOM BUJIE:
2Na*+S0?% 4+ Ba**+2Cl= Ba SO4|+2 Na*+2 CI-
3.B cokpaleHHOM HOHHOM-MOJIEKYJIIPHOM BUJE:

SOZ'4+ Ba*'= BaSO4i
3AZTAHME 1: CocTaBUTh YpaBHEHHS PEAKIIMK HOHHOTO OOMEHA MEXY
3aJIaHHBIMU BELIECTBAMU MOJIEKYJIIPHON U HOHHOM (hopMme:

| sapuanm: cynwdat xkanus u rugpoxkcu oapus
THAPOKCHU] KaJusl U XJIOPUJT MarHUs

KapOOHAT KaJMsl ¥ a30THAsI KUCJIOTa
THAPOKCU]] HATPUS U CEPHUCTAST KUCIIOTA.
cynb(dar HaTpusi U HUTPAT Oapus

XJIOPUJI JKeJie3a U THAPOKCUT Oapus

Il 6apuanm: xapOoOHAT HATPUSA U XJIOPHUJT KAJIBIIHSI
HUTpAT MEJIU U Cyib(dara xenes3a

THIPOKCHT HATPHSI K CEPHOM KUCIOTON

HUTpPAT ATFOMUHUS U XJIOpUJIA Kaus

dbropua cepedpa 1 CONSTHON KUCIIOTOM

CUJIMKAT HaTPHsI B OPOMMT MarHus

Il sapuanm: dhocdar kanus u cyIbPUT Maraus
XJIOPUI ATFOMUHUS ¥ TUJIPOKCHU HATPHUS
HUTpPAT [IMHKA U TUIPOKCHUJ] KaTHS

CEpHasi KUCJI0Ta U THIAPOKCHUJT JINTUS

KapOOHAT HATPUS U HUTPAT Oapus

XJIOpU IMHKA U docdaT Kamus



3AJIAHHME 2:CoctaButh MOJEKYJISAPHBIE YPABHEHUS PEAKIIUM, CYIIIHOCTh
KOTOPBIX BBIPAXKAET CIEIYIONINE COKPAILIEHHbIE HOHHbIC YPABHEHHUS:

| sapuanm: Zn**+S?=7n S|
Mg?*+2 OH =Mg (OH)|

2 H++SZ'=HQST

2 H*+20H=2H,0
COZ'3+2H+=H20+C02T

leapuanm: Fe**+20H=Fe (OH),|
Ag*+Cl=AgCl]

Ca?"+S%=Ca S

H*+OH=H,0

2H++C02'3=H2 COs3

INleapuanm: Ba?*+S0?% 4= BaSO,]
Cu?*+2 OH=Cu (OH),],

2H"*+2 OH=2 H,0

Cr¥*+ 3 OH=Cr (OH)3|

2H™+ C02'3= CO21+H20

Tema 1.7. Memainwr u nememaiiivl

IHPAKTHYECKOE 3AHATHUE Nel6
« IIpoBepouHasi padora no reme Mera/LibD)

ge.m): OIIpCACINTb YPOBCHDb 3HAHUU Y4alnuXxcAa 110 TCMC! «MeTanib» , BBIIBUTD
3aTPYAHCHHA B YCBOCHHUHU

O060pyI0BaHHE M MATEPHAJIBI

o Tabnuipl, cxeMbl, pa3gaTOYHBIA MaTepUa
e TETPaab JJIS MPAKTHUCCKHUX PAdOT;

e KQJIBKYJATOD;

e pyuKa

Bapuanrl
1. CaMbIM pacipOCTpaHEHHBIM METAJIJIOM B 36MHOM KOpE SIBIIAETCS:



a) HaTpuii; 0) AIFOMUHMIA; B) 30JI0TO; T') KaJIbIUH.

2.113 mpuBeACHHOTO TIEpEeYHSs

metaiios: Na, Cd ,Ca ,Co, Mn, L,i, Au,Zn, Mg, Cu, Os

K JITKHM OTHOCSITCS:

K TSKEJIBIM OTHOCSTCS:

3. [Tomy4yeHnune MeTamwioB U3 Py/I MPH BRICOKUX TEMIIEpaTypax Ha3bIBACTCS:
a) BJIIEKTPOMETALTYPTHs 0) MUPOMETAILTYPTHUsl B) THAPOMETAILTYPTHs T)
KapOoTepMus

4. B aneKTpOTEeXHUKE sl POU3BOICTBA JIAMIT HAKAJTMBAHUS UCTIOIB3YIOT
METATTUYECKYIO HUTh:

a) Al 6) Cas) Mor) W

5. Ilpu cropanust HaTpUsl B KUCJIOPOJAE 00pa3yeTcs BEIECTBO COCTaBa ... , a IpU
CTOpaHUU KeJie3a B KUCIIopoie oOpa3yercs ...

6. CKOJIbKO MOJIEH OKCHa alfOMUHKSA 00pa3yeTcs U3 OAHOr0 MOJIS JTFOMUHUS 110
peaxkuuu:

a)0.506)28)3r)4

7. CruiaB HEKEJS ¥ Xpoma , 00J1aJaoiuid O0JIbIION KapopOYHOCTHIO
Ha3bIBACTCS:

a) JIaTyHb 0) AIOpaTtOMUHUN B) OpOH3a I') HUIXPOM

8. Bepnsl u ciegyromnue cyxjaeHus o metamwiax: A) B nepuone ¢ yBenuueHnem
3apsiia siipa MeTaJuInuecKue CBoMCTBa ociiadeBatot; b) Bece meTambl mpu
KOMHATHON TeMIepaType SBISIFOTCS TBEPIBIMH.

a) BEpHO TOJIbKO A 0) BepHO ToJIbKO b B) BepHBI 00a CyX/1€HHUs T') 00a CyKIEHUs
HE BEPHBI.

9) Menny niaacTUHKY BHECTH B HArPETYIO JI0 TEMIIEpaTyphl KPaCHOTO KaJIeHUS
neyb. Kakoii u3 rpadukoB 0TpaskaeT U3MEHEHUE MACCHI IJTACTUHKU TTPU
OKHCJICHUSI ME/IU JI0 OKCUIA MEIH

a) 6) B) 1)

10. Kakoii 13 nepeunciIeHHbIX METAJIJIOB CITIOCOOEH BBITECHSATH BOJOPOI U3 BOIBI
Py KOMHATHOM TeMIepaType:

a) Mejb 0) JKeJie30 B) HaTpUil B) cepedpo

11. ITpu pacTBOpeHUs HATPUSI B BOJI€ 00pazyeTcs pacTBOp:

a) MepoKcu HaTpusi 0) OKCUIA HATPUS B) TUAPOKCHU]IA HATPUS T) TUAPUIA HATPUS
12. Tun cBsi3u, CyIIECTBYIOIIUN B KpUCTAJIIaAX METAJIJIOB:

1) Uonnas 2) KoBanentHas nossipHas 3) KoBanenTHas HenossipHas 4)
Meramnmueckas

13. ConsiHOM KUCIIOTON He OYJEeT B3aUMOIeHCTBOBATh:

a) Cu 0) Fe B) Al r) Zn

14. C Boi0OI He B3aUMOJICHCTBYET:

a) Ca 60) Ni B) Fer) Na



15. Mexay KakuMH U3 MOMApHO B3STHIX BEMIECTB, POPMYJIIbI KOTOPBIX JAaHBI HIXKE
(anekTposnuT GepeTcs B BUIE BOJHOIO PACTBOPA), MPOU30MIET XUMHUUECKas
peakuus:

a) Auu AgNO36) Zn u MgCl; B) Pb u ZnSO4r) Fe u CuCl,

16. Cymma Bcex k03P GUIIMEHTOB B YPaBHEHUHU PEAKIIUU MEH C
KOHILICHTPUPOBAHHOM CEPHOM KHCIIOTOW paBHA:

a)7,0)6;B)5;1)4

17. KauecTBEHHBIM PEAKTHBOM HA KaTHOH Kanbius Ca’" apisgercs:

a) HUTPaT-uoH 0) KapOOHAT-UOH B) CyIb(aT-UOH I') XJIOPUJI-UOH

Bazlamm C OTKPBITBIM OTBETOM

18. OcymectBute
npespaienusi:Na—NayO, —Na;O—NaOH—NazPOs—NaNO; | Vkaxute TUIbI
peaKIuu.

Na,CO3
5 peakiuio HaUIINTE B COKPAIIEHHO-MOHHOM BUJIE.

19. Beruncnure Maccy XJopujia allOMUAHUSA, 00pa3yIoerocs Ipyu B3auMoACHCTBUN
5.4 T aTIOMUHMUS C COISTHOM KUCJIOTOM, €CIT BBIXOJ] IPOYKTa PEaKIuu OT
TEOPETUYECKH BO3MOKHOTO cocTaBiisieT 80%7
20. lenounoit MmeTamut Maccoit 1,56r momerieH B H30BITOK Ta3000pa3HOTO XJIOpa.
[TonyueHHOE TBEp10€ BEIIECTBO PACTBOPUIIN B BOJIC U JIOOABUIIM PACTBOP HUTpaTa
cepedpa. [Ipu s3ToM oOpazoBascs ocagok Maccoi 5.74r. Kakoit metasi ObLI B3SIT
JUISL PEAKIIAN?

NHCcTpYKIUS M0 BHINOJHEHUIO PA0OTHI

Ha BbImosiHeHUs: KOHTPOJIBHON paboThl o Xxumuu naercs 40 munyt. PabGorta
coctout 3 20 3ananuid. K 3agannto npuBoautcsa 4 BapuaHTa OTBETa, OJIUH U3
KOTOPBIX BepHBIH. Ha BTOpoe u nsatoe 3a1anue HeoOXoaAuMo J1aTh
CaMOCTOSITENIbHBIN OTBET. JIJ1s1 onpeiesieHnsl JIETKUX U TSKEIbIX METAJJIOB
HE0OXOMMO UCIOJIH30BaTh CIIPABOYHUK.

Brinonnsiiite 3a1aHusi B TOM MOPSIZIKE, B KOTOPOM OHM AaHbl. Eciau kakoe-To
3aJJaHUE BBI3BIBACT Y BAC 3aTPYJHECHUS, IPOITYCTUTE €r0 U MOCTAPAUTECH
BBITIOJTHUTH T€, B OTBETaX Ha KOTOPHIE BbI yBepeHbI. K mpomyiieHHbIM 3aJaHUsIM
MOXHO OyJIeT BEpHYThCSI, €CJIU Y BaC OCTAHETCS BpEMSI.

3a BBINIOJIHEHUE PA3IUYHBIX 110 CJI0KHOCTH 3aJJaHUM JTaeTCsl OJIUH WK OoJiee
0ayutoB. bamibl, mojiydeHHbIE BAMU 32 BBIOJHEHUS 3a/IJaHUsI, CYMMUPYIOTCHI.
[TocTapaiiTech BBIIOIHUTH KaK MOXXHO OOJIbIIIE 3a/IaHUi U HAOpaTh HAMOOJIbIIIEE
KOJIMYECTBO 0aJIOB.

Bapuanr 2



1. Camblii aKTUBHBIN METaJUI IEPBOM TPYMIIbI ITABHOW MOATPYIIHI
a) re3uit 0) pyOuuii B) Kajaui T) HATpUid

2. HazoBuTe MeTailb:

a) CaMbIil TSKEJIBIN. .. T') CaMbIi JICTKHH. . .

0) camblIil TBEPABIH ... JT) CAMBIN JIETKOIJIABKUH. . .
B) CaMblii TYTOIUIaBKUM. .. €) CaMbIi MATKHH. . .

3. KakuM MeTo0M B METAJUTYPTHH MOTYUYaAIOT MET0YHBIC METAJIIIBI:

a) MUPOMETAILTYPTUEH; B) AIEKTPOMETAIUTYPTHUEH;

0) TUAPOMETAIUTYPTHEH; T) MUKPOOHUOJIOTHIECKUM

4. B 25IeKTpOTEXHHUKE UCTIONIB3YIOT ClIeytoliee GU3NIecKoe CBOMCTBO METU U
AJIFOMUHUSA

a) TEIUIONPOBOIHOCTh 0) KOBKOCTH B) IJIACTUYHOCTB T') AJICKTPOIIPOBOIHOCTh

5. Ilpu okucneHus auTus B atMocdepe Bo3ayxa IPEeUMYIIIECTBEHHO 00pa3yeTcs

BEII[ECTBO COCTAaBa ... , a IPU CTOPAHUM HATPUS B KUCIOPOJie 00pazyercs ...
6. Cxonbko Monelt okcupa xenesa (I11) obpazyercst u3 oHOTo MOJIs Kee3a o
peakiuu

a)0.506)28)3r)4
7. Kakue meTasibl BXOJST B COCTaB OPOH3BI:
a) MeJlb U CBUHEII; 0) MEb U OJIOBO B) MEJIb U JK€JI€30; T') MEJlb U PTYTh.

8. BepHsl 1 cneyroniue CyKIeHHUs O JKee3e:

A) IIpocToe BemecTBo xkele30, ABIsSETCA TOJIbKO BoccTaHoBUTeNneM; b) B cBoux
COEJIMHEHHUAX KEJIE30 MPOSBISAET NOCTOSHHYIO CTEIIEHb OKHCIIEHUS 2.

a) BEpHO TOJIbKO A 0) BepHO ToJIbko b B) BepHBI 00a Cyk1eHUs T') 00a Cy>KIeHUS
HE BEPHBI

9. Kycouek kanblivst BHECIH B CTakaH ¢ Bojioi. Kakoii u3 rpadmkoB oTpakaer
M3MEHEHNE MACCHI TTOJTYYEHHOTO pacTBOPA MPU B3AMMOJECUCTBUN KAJIBIUS C BOJOU

;1) 0)B)T)

10. Kakoii MeTasj1 He BBITECHSIET BOJAOPO]I U3 pa30aBIIEHHON KUCIOTHI:
a) MarHuii 0) aFOMUHUI B) HATPUNT) PTYTh

11. ITpu B3auMoaeiCTBIY Kalvs ¢ pa30aBICHHOMN COJSTHOMN KHUCIOTOMN
MPEUMYIIIECTBEHHO 00pasyercs
a) XJ0pu Kaiaus 0) TUAPOKCU] Kk B) IEPOKCHT KAJIHS T) OKCHUJ KaTHs



12. Merammueckas CBsI3b HIMEETCSI B COCTMHEHUN
a) FeO  0) FeCls B) Fe 1) Fe(OH)s

13. C a30THOI KOHLIEHTPUPOBAHHOW KHUCIOTOW HE B3aUMOJICUCTBYET:
a) MeJb 0) IIMHK B) KaJBIIUN T') aTFOMUHHI.

14. ITpu B3auUMOJEHCTBUU KaKOT0 METaJlJIa C BOJIOM 00pa3yeTcs 1IeI0Yb:
a) MarHui 0) aJIFIOMUHUI B) MEJIb T) JINTUM

15. Mexay KakuMH |3 TIOTIAPHO B3SITHIX BEIMIECTB, (OPMYIIBI KOTOPHIX JTaHBI HIDKE
(amekTposuT OEpeTcs B BUE BOJAHOTO PACTBOPA), MPOM30HIeT XUMHISCKas
peaKIms:

a) Ag u KNO36) Zn u CuCl; B) Pb u FeSO4 1) Fe u MgCl,

16. Cymma Bcex k03P GUIIMEHTOB B YPAaBHEHUU PEAKIIUU MEIH C
KOHIEHTPUPOBAHHOW a30THOW KUCIJIOTOM paBHa:

a)76)88B)9r) 10

17. KauecTBEHHBIM PEaKTUBOM Ha KaTHOH Oapus Ba?* asnsercs:
a) HUTpaT-uOH 0) KapOOHAT-NOH B) CYJIb(haT-UOH I') XJIOPUJI-UOH

3anam/m C OTKPBITBIM OTBETOM

18. OcymectBute npespamenns:Fe—FeSOs,—Fe(OH),—FeO—Fe—FeClz—
FG(OH);;
YKa)XKUTe TUIIBI pEAKIUH, 6 PEAKIINIO PACCMOTPUTE ¢ TOUKHU 3peHust OBP

19. Tlpu B3aumoneiictBuu 5,4 r Al ¢ CoIsIHON KMCIOTOM OBLIO TOTy4eHo 6,4 J1
BoJiopoja (H.y.). CKOJIBKO 3TO COCTaBJISICT MPOLIEHTOB OT TEOPETUUECKU
BO3MO>HOTO?
20. IllemoyHO3eMENBHBIN METAJT MAaCCOM 8T TOMECTHIIN B M30BITOK Ta3000pa3HOTO
xyopa. [lomyueHHoe TBepIOe BEIIECTBO PACTBOPUIIM B BOJIE U JJOOABHIIA PACTBOP
HuTparta cepedpa. [Ipu aTom obpaszoBasics ocagok maccoii 57,4 r. Kakoit meTtann
OBLT B3AT JJIS1 peaKITUu?
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MNPAKTUYECKOE 3AHSATHE Nel7
«IlonyyeHue, coOupaHue U paclo3HaBaHHWe ra30B)

[leab: momyunTh, COOpATh U PACTIO3HATH BOJIOPO/I, KUCIOPO/I, YTIACKUCIBIHN ra3,
aMMUaK U 3TUJICH



O06opy1oBaHNe U MATEPHAJIbI

NPOOUPKH, CIUPTOBKH, CITUYKH, TYYUHKH, IITATETH, CTCKIISTHHBIE TPYOOUKH,
JTAKMYCOBBIE OYMaKKH, JepKaTENIN, IPUOOPHI IS MOJTyICHHUS Ta30B, ITATHBHI.
['panynbl uHKa, okcua Mapranua (IV), kycouku Mpamopa, Boaa, rpaHyJsIbl UK
KYCOUKH TOJIMATHIICHA, PACTBOPHI: COISTHON KHUCIIOTHI, IEPOKCHIa BOJAOPO/IA,
YKCYCHOM KHCIIOTBI, U3BECTKOBOM BOJIBI, XJIOPU/Ia aMMOHHUS, IIETI0YH, IepMaraHara
KaJIsl (TIOJIKUCIICHHBIH ).

XOH PAOOTBL. ...t
1. Illonyuenue, coobupanue u pacno3nasanue 6000pooa

B nmpoOupky nmomMectute ABE rpaHysbl HIUHKA U IpWIeHTe B HEE 1—2 MI1 COJIIHOM
KkucaoThl. Uro HaOmogaere? 3anuiuTe ypaBHEHUE PEaKUu.

HakpoiiTe npobupky nmpoOupKoil GoJblIero AuameTpa, pacrioioKuB €€ HEMHOTO
HUKE Kpa€B MeHblied npobupku. Yepes 1—2 MUH NOAHUMUTE OOJIBIIYIO
poOUPKY BBEPX M, HE MepeBOpaunBas €€, MOJHECUTE K IIAMEHU CIUPTOBKHU. YUTO
HaOmomaetre? UTo MOKHO cKa3aTh O YUCTOTE coOpaHHOTO Ba Mu Bojaopoa? Ilo ue
My BOJOPOJ COOM pa JIu B Ie pe BEP HY TYyIO Ipodup Ky?

2. ITonyuenue, cooupanue u pacnoznaseanue Kuciopooa

B npobupky o6bémom 20 M mpuiieiite 5S—7 M1 pacTBOpa MEPOKCHA BOJAOPOIA.
[ToaroToBhTE TIHEIONIYIO JYyYHMHKY (TONOXKTUTE €€ U, KOTJa OHa 3aropurcs,
B3Maxamu pyku noracure). [logHecute k mpoOUpKe ¢ NEPOKCUIOM BOJOPOA, KyIa
MpeABapUTEILHO HACHINIBTE HEMHOTO (HAa KOHUYMKE IIMNaTessl) OKCHJa Maprasiia
(IV). YUro nabmronaere? 3anuimure ypaBHEHUE PEAKIUH.

3. llonyuenue, cobupanue u pacno3naganue yeneKuciozo 2asa

B npoOupky 06bémMoM 20 M IOMECTUTE KyCOUeK Mpamopa U MpUiIenTe pacTBOp
yKcycHOM kuciotel. Yto Habmromaere? Yepes 1—2 MHUH BHECUTE B BEPXHIOIO
4acTh MPOOUPKU TOPSAILYIH0 JYy4uHKY. UTO HaOmromaere? 3amuiiuTe ypaBHEHUE
peakiuy B MOJIEKYJISIPHOW U MOHHOU (popmax.

B mnpobupky Haneiite 1—2 M mpo3payHOro pacTBOpa H3BECTKOBOW BOJIbI.
Hcnonp3ys 4YHCTYI0 CTEKISIHHYKO TpyOOUKYy, OCTOPOXKHO THpOAYyBalTe uepe3
pacTBOp BBIABIXaeMbId BaMH BO3AyX. UTo HaOmonaere? 3anmuiunTe ypaBHEHHE
peaKkiMK B MOJIEKYJISIPHOW U MOHHOU (popmax.

4. HOlelleHlle, co6upauue U pacno3naeanue ammuaxka

B npobupky npuneiite 1—2 M pacTBopa XJopuja aMMOHUS, a 3aT€M TaKOH Ke
00BEM pacTBOpa MIENOYM. 3aKpENHUTe MPOOUPKY B JEpiKaTelie W OCTOPOIKHO



HarpeiTe Ha TiaMeHu ropenku. Yro Habmogaete? 3anuiunTe ypaBHEHUE peakluu
B MOJICKYJISIPHOM 1 HOHHOM (hopMax.

[logHecuTe K OTBEPCTHIO MPOOUPKH BIIAXKHYIO KPACHYIO JIAKMYCOBYIO OyMaxKy.
Urto nabmrogaete? OCTOPOKHO MOHIOXAKMTE BBIAEAIOMUMCS ra3. YTo ourymaere?

5. Ilonyuenue, cooupanue u pacnoznaganue IMuieHa

Cobepute npubop g nosydeHus ra3os. [IpoBeppTe ero Ha repMeTH4YHOCTh. B
IpOOUPKY MOMECTUTE HECKOJIBKO TPaHyJsl WIA KyCOUYKOB IMOJIMATHIIEHA. 3aKpOWTe
npoOKOI ¢ Ta300TBOMHON TPyOKOH M 3aKkpenuTe MpUOOp B JIaNKe IITaTHBA, Kak
nokaszaHo Ha pucyHke &83. Harpeiite comepxxumoe npoOupku. Uro Habmromaere?
[IponycTuTe mONMY4YEHHBIM ra3 4Yepe3 IOAKHMCICHHBIM pACTBOP INEpMaHraHaTa
kanus. Uto HabOmogaeTe? 3anuiinTe ypaBHEHUS POIETIaHHbIX PEaKLui.

(—CH;—CH,—)

Ilpubop ona nonyuenus smunena denoaumepusayueii NOJIUIMULEHA

IHPAKTHYECKOE 3AHATHUE Nel8
«PenieHne IKCNEPUMEHTAJIBHBIX 3a124Y»
[leJib: yYUTHCA POBOAUTHh XUMHUECKHE SKCIIEPUMEHTHI I10 TUIAHY,
DKCHEPUMEHTAIIbHBIM ITyTEM Pa3JINuaTh BEUIECTBA, XapaKTEPHU30BaTh UX CBOWCTBA,
aHAIM3UPOBATh PE3YJIbTaThl U OQOPMIISITH OTYET.

OnbiT 1. Xumuyeckas pa3MUHKA.



1. B 1Byx mpobupkax HaXOASATCS PacCTBOPHI THIPOKCH 1A HATPHUS U CEPHOI
KUCHOTHL. [logymaiiTe, Kak pa3aIuyuTh WX, HE TPOBO/ISI XUMUYECKUX ONBITOB, U
OCYIIECTBUTE HEOOXOAUMbIE ACHCTBUS.

2. OT™MeTbTE NMPU3HAKK HAOIIOAAEMBIX SIBIICHUH.

OnbIT 2. XumMudeckas 3arajka.

1. B anteuke cTepiauch HAAMKUCH HA CKIISIHKAX C pacTBOpamMu OOpHOU

kuciaothl (H3BO3) u ruapokapoonara natpus (NaHCO3). [Togymaiite, Kak TOMOYb
71a00paHTy BOCCTAHOBUTH HAJIIHUCH.

2. I[IpoBeauTe COOTBETCTBYIOLIME OMBITHI U COCTABbTE YPABHEHUS XUMUYECKUX
peaknuii. OTMETHTE TPU3HAKU HAOIIIOTAEMBIX SIBJICHUH.

Anroputm
oopmiieHus1 oTYETA 110 MPAKTUYECKOM paboTe

1. 3anummTe Ha3BaHUE HpaKTquCKOﬁ pa6OTBI.

2. 3anummTe ey NPakTUIeCKonu paboThI.

3. IIpoaymaiiTe mjiaH BbIIOTHEHUS PaOOTHI.

4. Tlepeuucnute HEOOXOIUMOE 0OOPYIOBAHHUE U PEAKTHBBHI.

5. [IponymaiiTe U 3anuIIMTe NpaBUiIa TEXHUKHU 0€30MIaCHOCTH MpU padboTe ¢
JTAaHHBIMU PEAKTHBaAMH U 000PYIOBAHUEM.

6. 3anuinTe ypaBHEHUSI COOTBETCTBYIOIINX PEAKIIUNA U OTMETHTE UX
MPEIOJIaraeMble IPU3HAKHU.




7. Ilomy4nB pa3penieHre MPernogaBaTelis, IPUCTYIIANTE K BHITOJTHEHUIO
XUMHYECKOTO SKCIIEPUMEHTA.
8. OdopmuTe OTYET O BHIMIOJIHEHUU B BUJI€ TAOIHIIBL:
HaGmronenus
YpaBHEeHUS peakuun

9. 3anummTe BBIBOABI O XUMHWYCCKUX CBOMCTBaX HCCJICAOBAHHBIX KJIaCCOB
BCIICCTB.

Bapwuanr ||
Heab: yyuThCs MPOBOJIUTH XUMUYECKHE IKCTIEPUMEHTHI 110 TIJIaHy,
HKCIIEPUMEHTAILHBIM ITyTEM pa3iuvaTh BEIIECTBA, XapaKTePU30BaTh UX CBOMCTBA,
aHAJIM3UPOBATh PE3YIbTAThl U OQOPMIISITH OTYET.

OmnpiT 1. Xumuyeckas pa3MHUHKA.

1. B aByx npobupkax HaxoAsTCs pacTBOPHI cyib(data xxenes3a (II) u cynndara
amomunus. [logymaiite, Kak pa3IuyuTh UX, U OCYIIECTBUTE HEOOXOIUMbIC
JICVCTBHS.

2. OTMeThTe NpU3HAKU HAOIIOaEMbIX SIBICHUM U COCTABbTE YPABHECHUS PEaKIIUiA.
OnbIT 2. XUMHYecKas 3arajaka.

1. B cknsiHKax 6€3 AITUKETOK HAXOIATCS PACTBOPHI, IPENOIOKUTETHHO
ruapokcua kanus u penondranenna. [logymaiite, Kak MOKHO OTIIMYUTH ITH
PacTBOPbI, YTOOBI BOCCTAHOBUTH ITUKETKH.

2. [IpoBeaute cooTBeTCTBYIONME AeHCTBUA. OTMEThTE MTPU3HAKK HAOII01aeMbIX
SIBJICHUM.

AJroputm
oopMIIEHHUS OTUETa IO MPAKTHYECKOU padoTe

1. 3anumuTe Ha3BaHUE MPAKTUYECKON pAOOTHI.

2. 3anuummTe ey MPaKTUYECKON padoThl.

3. [IponymaiiTe TuTaH BBITIOTHEHHS paOOTHI.




4. Tlepeuucnute HEOOXOAUMOE 0OOPYIOBAHKUE U PEAKTUBBI.

5. [IponymaiiTe M 3ayIunTe NpaBUiia TEXHUKH 0€30MIaCHOCTH NpH padboTe ¢
JTAaHHBIMU PEAKTHBAMH U 000PYIOBAHUEM.

6. 3anuimTe YpPaBHCHHUA COOTBCTCTBYIOIIINX peaKuHﬁ N OTMCTBTC UX
IMpCAIIoJIaracMbIC IIPpU3HAKH.

7. Ilony4yuB pa3pelieHre npenoaaBaTesisi, IPUCTYIIANTE K BBIITOJTHEHHUIO
XUMHUYECKOTO IKCIIEPUMEHTA.
8. OopmuTe OTUET O BHITIOJIHEHUU B BUJIC TAOJIHUIIBL:
HaGmronenuns
YpaBHEeHUs peakuuin

9. 3anummTe BBIBOABI O XUMHWYCCKUX CBOMCTBax HCCIICAO0OBAHHBIX KJIaCCOB
BCIICCTB.

Pemienue 3xcriepuMeHTAJIbHBIX 32124
[Tpumeuanue. IIpoBoauTcs npu 000OIIEHUH U KOHTPOJIE 3HAHUI U YMEHHI
oOyyJaromumxcst ¥ TpeOyeT OT HUX MaKCUMaJIbHOM CaMOCTOSITEIbHOCTH.
esqu: yuyuThCS SKCIIEPUMEHTAIBHBIM IYTEM Pa3JInuyaTh BEIIECTBA, ONPEACIIATh X
CBOMCTBA, MPOBOJIUTh XUMHUYECKHE SKCIIEPUMEHTHI 110 TUIaHY, aHAJIU3UPOBATh
pe3ynbTaThl U OPOPMIISITH OTUET.
[Tnan paGoTshI:
1. Onpenenutb peakTUBbI ISl ONBITA 1 U COCTABUTH YPABHEHUS PEAKIU.
2. BcrioMHHTH XMMHUYECKHE CBOMCTBA BEIIECTB U ONPEASIUTh HEOOXO0IMMBIN
pPEaKTHUB JIsl OMbITA 2.



3. Onpenenutb peakTUBbI JJIsl ONbITA 3 U COCTABUTH CXEMY OMHCAHHBIX
MPEBPAILICHUM.

4. Onpenenuts npaBuia Thb.

O06opy0BaHUE U PEAKTUBBHI:

Bapuanr |
HlTatuB ¢ npoOupkamMu, COUPTOBKA, 3aKUM TPOOUPOYHBIH (MM JTa00PATOPHBIA
mratuB), papopoBast yaIika /s BeIMapUBaHUs; 2 MPOOUPKHU — C paCTBOPaMU
CEpHOI KUCIIOTHI U TUAPOKCHIA HATPUS; KUCIOTHO-OCHOBHBIN HHIUKATOP
(;makmyc), 2 MpoOHYMEpOBaHHBIE MPOOUPKHU — C PACTBOPAMH OOPHOM KHCIOTHI U
rupokapOOHaTa HATPUSL; PACTBOPHI COJSTHOM KUCIOTHI, THAPOKCUAA HATPUS
ItaTuB ¢ mpoOupkamu; 2 MpoOUPKHU — ¢ pacTBOpamu cyibdata sxenesa (I1) u
cyibdaTa alTlOMUHUS; 2 TPOHYMEPOBAHHbIE MPOOUPKHU — C PACTBOPAMH
TUIPOKCUAA Kaust ¥ GeHOIPTAICHHOM; paCTBOPHI THAPOKCH A HATPUS, HUTpATa
cepedpa, COITHON KUCIIOThI

Th: akkypaTHO paboTaTh C XUMHUYECKHUMHU PEAKTUBAMHU U JTA0OPATOPHBIM

o0opyioBaHHEM, HE ITPOOOBATh U HE HIOXATh BEIIECTBA, MPUMEHSTH IpaBUiIa

paboThI CO CITUPTOBKOM M MpaBWjIa HarPeBaHUS W BhITIAPUBAHUS BEIIECTB.
Xon paboThl

Omuem 0 pe3y1bmamax onvlmos 3aHOCUMcs 8 maoauyy, 20e npedCcmaeietvl

An2OPUMMbL UX NPOBEOEHUSL.

Bapuanr ||
Omnsit 1.
B 00e npobupku 106aBUTH KUCIOTHO-OCHOBHBIM UHIMKATOP, HAIPUMED JIAKMYC.
H,SO, — BeT makmyca KpacHBIH.
NaOH — nBet nakmyca cuHui
Omnmbir 1.
B 06e npobupku 106aBUTH PaCTBOP THAPOKCHIA HATPHUSL.

FeSO, + 2NaOH = Fe(OH),| + Na;SO, — ocaiok TeMHO-3€JIEHOTO I[BETA.
Al3(SO4)3 + 6NaOH = 2AI(OH)3| + 3Na;SO4 — ocamok Oernblit reneoOpasHbIit
OmnbIT 2.

OpHO 13 BEHIECTB — KUCIasl COJIb, 00pa3oBaHHas c1ab0N yroJabHOM KUCIOTOM.
HyxHo 100aBuTh K mpo6aM 13 CKISIHOK CHIIBbHYIO KUCI0TY. Tam, rjae Oyaer
HaOJFOAaThCS BCIICHUBAHKE, COACPIKUTCS THAPOKAPOOHAT HATPUSI:
NaHCO; + HCI| = NaCl + H,0 + COzT
OmnbIT 2.

OmHO U3 BElIeCTB — IIeJI0Yb, H3MEHSIONIAs OKpacky GeHoadTariernHa Ha
MaJMHOBYIO.

HyxHo n1o6aBuTh kK ipodam u3 ckistHoK menoub (NaOH). Tawm, rae okpacka
poOBI U3MEHUTCS HAa MAJIMHOBYIO, HAXOAUTCS (heHoTanenH
OmnpbIt 3.

1) pacTBOpeHHE MEIHOIO KyIopoca B BOJIE.

2) mobaBjieHHE pacTBOpa THAPOKCHIA HATPUS — BBINAIAeT 0CaI0K rojyooro IBeTa.



3) mobaBneHHEe K OCAIKy PacTBOpa CEPHOU KUCIOTHI — PACTBOPEHHE OCAIKA.
4) BeIIapUBaHKE PaCcCTBOPA — 00PA3yIOTCS KPUCTAIITBI MOJIOYHO-0€JI0TO IIBETa.
5) ypaBHEeHHs TIPEBpAIICHHIA:

CuSO4 + 2NaOH = Cu(OH); + Na,SO,

CU(OH)2 + H,SO, = CuSQO,4 + 2 H,O
tO
CuSO4- 5SH,0O — CuSOq4 + 5H,0
BriBoa: B urore nomyuusics cynbdar meau (1I)

MNPAKTUYECKOE 3AHATHE Nel9
«O000menne no teme O01IAA 1 HEOPraHNYECKA XMMMS»

Bapuant Nel
Yacrts 1. BoiOepuTe npaBuIbHBIH OTBET.

Al. Yucio aToMOB BCEX XUMHUUYECKUX IIIEMEHTOB B MOJIEKYJIE CEPHOM KHCIIOTHI
paBHO:

1)3;2)4,3)7,4)6

A2. Yncno mpoTOHOB, HEHTPOHOB U AJNEKTPOHOB B aTome (propa 199F:

1) p+-9;n0-10; & —19; 2) p+—10; n0-9; & — 10;
p+—9;n0—-10;6-9;4)p+—-9;n0-9;¢&-19

A3. I'pynna opMyI1 BeIIECTB ¢ KOBAJICHTHBIM THUIIOM CBSI3H:

1) H2S, P4, CO2; 2) H2, Na, CuO; 3) HCI, NaCl, H20; 4) Ca0, SO2, H2

A4. BeliecTBo, IIpy pacCTBOPEHUU KOTOPOTO B BOJIE JICKTPOIUTUUECKOU
JIMCCOLUAIINY TTPAKTUUECKH HE TPOUCXOJIUT:

1) ruapokcun HaTpust; 2) cyabdar kanus; 3) Xyopua cepedpa;
4) HUTpAT ATIOMUHUA.

AS. BanentHocth pocdopa B coequrernun P203:

1) 15 2)H1 5 3)I; 4)V

A6.C pacTBOpOM THAPOKCH/IA HATPUSL PEATUPYIOT:



1) cynsdar meau (11); 2) oxcun meau (I1); 3) ruapokcua Kamus;

4) a3oTHas kucnota; 5) Maruuii; 6) okcun yriaepoaa (IV)

A7. BemectBa, hopmyssl kotopbix Fe203 u FeCl2 saBasioTcs cCOOTBETCTBEHHO:
1) OCHOBHBIM OKCHJOM M OCHOBaHUEM,;

2) aMQOTEpHBIM OKCUIOM U KUCIIOTOM;

3) aMOoTepHBIM OKCHJIOM U COJIBIO;

4) xucnoToi 1 aM()OTEPHBIM THAPOKCHIOM.

Yacrp 2. 3a1aHUA HA YCTAHOBJIEHHUE COOTBETCTBHUS.

B1l. Bepubiiu | 1) BepHO
CIIEAYIOIINE TOJIBKO a;
BBICKA3bIBaHUS?
a) Okcun 2) BEpHBI
dbocdopa (V) - | oba
KHCJIOTHBIN CYXKJICHUS;
OKCH]I.
0) ConstiHast 3) BepHO
KHCJIOTA - TOJIBKO O;
OJIHOOCHOBHast
KHUCJIOTA.
4) oba
CYXKIEHUS
HE BEPHBI
B2. BepHsbl 1u 1) BepHO
CYXKIEHUS O TOJIBKO a;
MeTaJuIax v ux
COCIMHCHUSX:
a) Bce meTanbl 2) BEpHO
B3aMMOJICHCTBYIOT || TOJIBKO O;




C pacTBOpamu
KHCIIOT C
BBIJICJICHUEM Tra3a
BOJOPO/IA.

0) Bogoponansie 3) BepHBI

COETUHEHUSA o0a
METaJIOB CYXKIEHUS;
HA3BIBAOTCS 4)
I'HApUJaMH. HEBEPHBI
0b0a
CYXKIEHUS
B3. Kiacc
dopMmyna || COeTUHEHHUS:
BEIIECTBA:
a) 1) comp;
H3PO4
6) SO3 ; 2) OCHOBHBI
OKCH;
B) 3)
Cu(OH)2 | mepacTBOpUMOE
: OCHOBAHHE;
r) CaCl2; || 4) KuciaoTHbBIN
OKCH/I;
‘ 5) KucNoTA; ‘
6)
pacTBOpUMOE
OCHOBaHHE.

‘ B4. lcxonueie H IIpoayKThl peakiuu:




‘ BCIICCTBA. H
| a) NH3 u HCI; || 1) Cu(NO3)2 u H2 ;

| 6) Cun HNO3 ; || 2) NO;
| | 4) N205 ;

|
|
|
1B)N2u02; | 3) NH4CI; |
}

| ['5) Cu(NO3)2, H20, NO2

Yacrb3. 3anuimnTe HOMep 3aJaHNUS U MOJIHOE PellIeHue.

C1. Jlaiite xapakTepucTHKY Gocdopa Mo ero MOJ0KESHHUIO B IEPUOTNIECKON
Tabimie XuMuaeckux dieMenToB /.M. Menneneena.

C2. CocTaBbTe ypaBHEHHS] XUMHUYECKUX PEAKIIMIA COTJIACHO CXEME:
Fe(OH)3 — Fe203 — Fe — FeSO4 — Fe(OH)2.
HazoBuTe Bce ClI0KHbIE BEIIECTBA, YKAXKUTE TUI PEAKIUU.

C3..HamucaTh MeTO 3JIEKTPOHHOTO OasiaHca (ONpeaeauTh OKUCIUTEIb U
Boccranosurenp): HCl + CrO3 —Cl12 + CrCI3 + H20.

C4. Penmth 3a71a4n.

1. Kakas Macca ruipokcuia HaTpusi IOTpeOyeTes Tl peBpalieHus cyibdara
meu (I1) maccoii 16 r B ruapoxcun meau (11)?

2. Nmeercs 30%-Hbli pacTBOP a30THOM KUCIOTHI. BhIUMCINTE MacCy KUCIOTHI,
coaepxkamiercs B 200 r Takoro pacteopa.

3.11pu coenunenuu 18 r atOMUHUS C KUCIOPOAOM BbLaesieTcs 547 kK TENIOTHI.
CocTaBbTe TEPMOXHMHYECKOE YPABHEHUE STOM PEAKIIUH.

Bapuant Ne2
Yacrts 1. BoiOepuTe npaBuJIbHbIN OTBeET.

A1l. Hucno aToMOB BCEX XUMHUYECKHUX DJIEMEHTOB B MoJieKyie GocdopHoit
KHCIJIOTBI PaBHO:

1)3;2)6;3)10;4)8
A2. Yuciio npoTOHOB, HEHTPOHOB U JIEKTPOHOB B arome xJiopa 3517Cl

1) p+-18;n0-18;€-18;2) p+—-17;n0-17; ¢ - 17,



3)p+—-17;n0—-18;&—18;4) p+—17;n0 - 18; & — 17

A3.I'pynma ¢popMys BEIIECTB C MOHHBIM THIIOM XUMHUYECKOM CBSI3U:

1) Na2S, KClI, HF; 2) K20, NaH, NaF ; 3) CO2, BaCl2, NaOH ; 4) Ca, 02, AICI3
A4 .BemniecTBo, KOTOPOE B BOJHOM PACTBOPE MOJHOCTHIO TUCCOLIMUPYET:

1) okcua meau; 2) Hutpar kanus; 3) cyabdat 6apus; 4) ruapokcun xemnesa (11)
AS. BanenTtHocTb cephbl B coequnennn H2S:

DI;2)H1;3) 105 4)V

A6.B peakiiuio ¢ pacCTBOPOM COJISTHOM KUCIIOThI BCTYIIAIOT:

1) pTyTh; 2) rUAPOKCHUA MAarHUs; 3) OKCHUJI HATPUS;

4) xapOoHat HaTpus; 5) xmopun 6apus; 6) okcua cepsl (VI)

A7.Bemectsa, hopmyisl KoTopbix SO3 u FeSO4 sBnst0TCS COOTBETCTBEHHO:
1) OCHOBHBIM OKCHUJIOM U COJIbIO; 2) aM()OTEPHBIM OKCUIOM U KUCIOTOH ;

3) KUCIAOTHBIM OKCUIOM U COJIbIO; 4) KUCIOTOM U COJIBIO

Yacrp 2. 3agaHuA HA YCTAHOBJICHHUE COOTBETCTBHUA.

B1. Bepusi iu || 1) BepHO

CIICAYIOIINE TOJIBKO a;

BBICKA3bIBAHUSA?

a) Cepnas 2) BEpHBI

KHCJIOTA — o0a;

JIBYXOCHOBHASI.

0) Okcua kanus | 3) BepHO

— OCHOBHBIHN TOJIBKO O;

OKCH]I. 4) 06a
CYXKIEHUS
HE BEPHBI.

B2. Bepubl 1) BepHO
JIY CY>KJIEHUS || TOJIBKO a;




0

COEJIMHEHUSX

azoTa:

a) Bogusrit 2) BEpHO

pacTBop TOJIBKO O;

aMMuaKa

uMeeT

BOJIHYIO

cpeny.

0) Hutpatel | 3) BepHbI

TepMUYecKu | o0a

HEYCTOWYUBHI | CYXKICHUS

u

paznararorcs

C

BBIICJICHUEM

KHUCITIOPO/Ia.
4)
HEBEPHBI
o0a
CY>KJEHUs

B3. Kiacc

BEIIECTBA:

dopmyna | COCTUHEHUS:

| 2) LiOH; | 1) coms;

0) SO2; 2) OCHOBHBIM
OKCH;

B) HNO3; || 3)
HEPaCTBOPHUMOEC
OCHOBAHHUE;

r) CaCO3 || 4) KUCIIOTHBIHN
OKCH] ;

| 5) kucnora;

| 6)




pacTBOpuMOe
OCHOBaHHE

B4. IIpoaykTel
Bemecrna: || ropenus:

la)H2S; | 1) SO2u H20;

6)Na; [2)co2; |

B)CO; | 3)Na20; |
| 4) Na202; |
5) SO3, H20

Yacrb3. 3anuimmre HOMep 3aJaHUS U MTOJHOE pelIeHue.

C1./laiiTe XapakKTEPUCTUKY ATIOMUHHUS 10 €r0 MOJIOKEHUIO B IEPUOIUIYECKON
tabuie xuMmuaeckux daemenToB /(.M. Menngeneena.

C2.CocraBpTe ypaBHEHUS] XUMUYECKUX PEAKIIUNA COTJIACHO CXEME:
Na — NaOH — Cu(OH)2 — CuO — Cu.
Ha3oBute Bce CIOXKHBIE BEIIECTBA, YKAXKUTE TUIl PEAKLUU.

C3.HamucaTth MeTO/1 3JIEKTPOHHOTO OanaHca (ONpenenuTh OKUCITUTENb U
BoccranoButenb): HCl + MnO2 —MnCI2 + CI2 + H20

C4. Pemnre 3agaun.

1.CxobKO TPaMMOB THAPOKCHIA Kausi oTpedyeTcs st B3aumoaenctsus ¢ 70T
CEpPHOM KUCIIOTHI?

2.1meercs pactBop xnopuaa Hatpusa maccoit 250 T, B kotopoM coaepxkutcs S0 r
XJIOpUA HaTpusl. Beraucinre MaccoByro JOJIIO COIM B 3TOM PacTBOPE.

3.Ilyrem cokuranus cepbl nojyueHo 32 r okcuzaa cepsl (IV), mpudem Beiaenuiach
TerioTa, coorBeTcTByromas 146,3 k/Ix. CoctaBbTe TEPMOXUMUYECKOE YPAaBHEHUE
ATOU pEaKUH.

PA3JIEJ 2. OPTAHUYECKASA XUMUSA



IHNPAKTHYECKOE 3AHATHE Ne2(
«00001mIeHNE 10 TEOPUU XUMHUYECKOT0 CTPOCHUSI»

[TocTpoenune n30MepoB OPraHMYECKUX COCAMHEHUI
Y4eOHas nesib: chopMUpOBATH NMPEACTaBICHUE 00 U30MEPHUH, CTPOUTH MOJIEKYJIbI
M30MEPOB MPEETbHBIX YTIEBOAOPOIOB.

O0yyaromuiics 10J17KeH 3HATh:

- KJIacCU(PUKALIUIO OPTaHUYECKUX COETMHEHU; OCHOBHBIE MOJIOXKEHUS TEOPUU
XMMHYECKOTO CTPOEHUS OpraHnYeCcKuX coennuHenui A.M. bytieposa.

OOyuarouuiicst 10J15KeH YMeThb:

- COCTABJIATD MOJIHBIE U KPATKUE CTPYKTYPHBIEC (POPMYIIBI YTIIEBOAOPOIOB;
COCTaBJISATh (POPMYJIBI H30MEPOB U TOMOJIOTOB /ISl IPEI0KEHHOTO BELIECTBA.

3aauM NPAKTHYECKOr0 3aHATHS:
1. 3akpenuTh TEOPETUUECKUE 3HAHUS 00 N30MEPUHU OPTraHUUYECKUX COSAMHEHUN.
2. OTBeTUTH HA BONPOCHI JUIsl 3aKPEIUIEHUSI TEOPETUYECKOTO MaTepuaa.
3. BBINIOJTHUATH TPAKTUYECKUE 33U H.
4. OTBETUTH HA BOITPOCHI 7151 KOHTPOJIS.
ObecneyeHHOCTD 3aHATHS:
1. YueOGHO-MeToAMYECKas IUTEpATYpa:

o Tabpuensu O.C. Xumus 115 npodeccuii v crenuantbHOCTENH TEXHUYECKOTO
npodunst: yaueonuk / O.C. I'abpuensn, U.I'. OctpoymoB. — M.: Akanemus,
2015. - 256 c.

1. CnpaBouHas IuTepaTypa:

o Tabnuma «['omonorudueckuii ps npeaeabHbIX YIJIEBOAOPOIOB (AJIKAHOB)
HOPMAaJILHOTO (HEPa3BETBICHHOTO) CTPOSHUS U UX OJHOBAJICHTHBIC
paauKanbsDy mpuiioxeHue 1.

o Ilepuomnueckas cucreMa XMMHYECKUX dJIeMeHTOB uM. [[.1. Menneneera
(npunoxenue 2).

1. Terpaap Uit MPaKTUUECKUX U KOHTPOJIbHBIX padoT.
2. Kanpkynsrop.
3. Pyuxa.

KpaTkue TeopeTnueckue u yueOHO-MeTOANYECKHE MATEPUAJIbI IO TEMe
NPAKTHYECKOI0 3aHATHSA



H30mepsl, XUMUYECKHE COSUHEHHSI, OIMHAKOBBIE 0 COCTABY M MOJIEKYJISIPHOM
Macce, HO pa3IuyarouIfecs Mo CTPOSHUIO U CBOMCTBAM (XUMUYECKUM U
¢uznueckum). M3omepus otkpeita B 1823 1. 1O. JInOuxom.

PaznuuaioT 1Ba OCHOBHBIX BHJa U30MEPUU: CTPYKTYPHYIO U IPOCTPAHCTBEHHYIO
(crepeonzomMeputo). CTpyKTYpHBIE H30MEPBI OTIMYAIOTCA IPYT OT Apyra
MOPSZIKOM CBSI3e€H MEX]Ty aTOMaMH B MOJIEKYJIE; CTEPEOHU30MEPHI —
pAacIoNoKeHUEM aTOMOB B IIPOCTPAHCTBE MPH OAMHAKOBOM IOPSAKE CBSI3CH
MEX1y HUMH.

CTpyKTypHasi H”30MepHUs TMOIPA3ILIICTCS Ha HECKOJIBKO Pa3HOBUIHOCTEH.
N3omepus ckenera 00yCIOBIIEHA Pa3TUIHBIM MTOPSIIKOM CBSI3M MEXKTy aTOMaMH
yriaepojaa, o0pa3yroIMH CKeJIeT MOJIEKyIbl. Tak, MOKET CYIIECTBOBATh TOJIBKO
OJIMH HEIUKJINYECKUH HACHIIIICHHBIA YTIIEBOI0OPO ¢ TpeMs aromamu C — mpomnaH
(). YrneBogopoa0B Takoro ke Tuma ¢ 4eTbipbMsi aToMamMu C MOXKET ObITh yxKe
nBa: #-0ytan (II) u uzo6yran (I1I), a ¢ msaTeio atromamu C — Tpu: #-nienTas (I1V),
u3onentad (V) u veornienrtas (VI):

Hns yrneBogopona CaoHaz Bo3moxkHO yxe 366 319 nzomepos.

N3omMepus mosioxeHus: 00yCcIOBIIeHa Pa3TUYHBIM MOJIOKEHUEM KaKON-I100
PEaKIMOHHOCTIOCOOHOH Tpymbl ((HYHKIIMOHATIBLHOM TPYIIbI, 3aMECTUTEIS) TIPU
OJIMHAKOBOM YTJIEPOIHOM CKEJIETe MOJIEKYJ. Tak, mporaHy COOTBETCTBYIOT JIBa
M30MepHBIX criupTa: H-miporuioBsli (VII) u uzonponumnossiit (VIII):
CH, —CH, —CH,—CH, CH, —CH—CH,
VI I
OH
il

B psiny anudatuueckux npocTeix 3(pUpoB, Cyab(HUI0B 1 aMUHOB CYILIECTBYET
CHELMATIbHBIA BUJ U30MEPUN — MeTaMepusi, 00yCIOBIICHHAs PA3INYHbIM
MIOJIOXKEHUEM T€TepOaToMa B YIJIEPOIHOM 1ienu. MeTamepaMH SBIISFOTCS,
Hanpumep, MeTrwinponuiaoBeii (XI1) u qustunossiit (XIII) a¢upsr:
CH, —O—CH, — CH, —CH;,
pail
CH, — CH, — O — CH, —CH,
paiii

M3omepus HeNIpeIeIbHBIX COSIMHEHUI MOXKET ObITh BbI3BaHA PA3IMYHBIM
TIOJIOXKCHUEM KPAaTHOM CBsI3H, Kak, Hanpumep, B OyreHe-1 (XIV) u Oyrene-2 (XV),
B BUHMIYKCYcHOU (XVI) u kporonoBoii (XVII) kucnorax:

1 3 4 1 2 3 4
CH,=-CH—CH,—CH,, CH,—CH=CH—CH, ,

b HV
CH,=-CH—CH, —CO0H, CH, —CH=CH—COCH
HVI VI

B OousblIMHCTBE ClTydyaeB CTPYKTYPHbBIE H30MEPBI COYETAIOT MPU3HAKH U30MEPHUU
CKeJIeTa U MOJIOKEHHUS, COACPKAT pa3IMUHble (YHKIMOHAIbHBIE TPYIIILI U



MPUHAIICKAT K Pa3HBIM KJIaccaM BEIIECTB, BCICACTBUE Y€TO OHU OTIMYAIOTCS
JPYT OT Jpyra 3HAYUTEIbHO OOJIbIIE, YeM PACCMOTPEHHBIE BBIIIE U30MEPHI
BEIECTB OJIHOTO U TOTO ke Tura. Harpumep, nzomepamu siBISIOTCS MPOMUICH
(XVII) u nuxnonponan (XIX), okuck aTuineHa (XX) u aneranpaeru (XXI),
anietoH (XXII) u nponmonoseiit anbaeruy (XXIII), numerunossiit adup (XXIV) u
Tui0BbIN cupT (XXV), amien (XXVI) u metunaneruiien (XXVII):

CH,=CH—CH,, CH, — CH,, CH, — CH,, 0
VI \ ; | ; i

CH, —O—CH,, CH, —CH,—OH, CH, =C=CH,, CH, —C=CH
OV 300V 3OV OOV

IIpocTpancTBeHHAs1 M30MepHs TOJpa3eiseTCs Ha BA BUAA: TEOMETPHUUECKYIO
(uMC-TpaHC-U30MEPHIO) U ONTHYECKYI0. ['eoMeTprueckas nsomepust CBONCTBEHHA
COEJIMHEHUSM, cojepkanuM aBoiHbie cBsi3u (C=C,C=Nwu 1p.), u
HEapoOMaTHUYECKUM LIUKINYECKUM COECIUHEHUSIM; OHA 00YyCIIOBIIEHA
HEBO3MOKHOCTBIO CBOOOIHOTO BpallleHUsI aTOMOB BOKPYT IBOMHOMN CBSA3H UJIU B
nuKIie. B 3Tux ciydasx 3aMecTUTENN MOTYT ObITh PAaCOJIOKEHBI JTHO0 1O OAHY
CTOPOHY IIJIOCKOCTH JIBOMHOM CBS3M WJIA LUKJIA (LUC-TIOJIOKEHHUE), TUOO IO

o
pa3HbIC CTOPOHBI (TPAHC-TIOJIOKEHUE). umc- TpaHc-

OnTuyeckas n30Mepus CBOMCTBEHHA MOJIEKYJIaM OPraHMYECKUX BEIECTB, HE
MMEIOLINM IIOCKOCTU CUMMETPUH (IIOCKOCTH, pa3eistonied MOJIEKYly Ha JIBE
3epKaJIbHO TOKE€CTBEHHBIE TIOJIOBUHBI) U HE COBMEUIAIOLIUMCS CO CBOMM
3epKaJIbHBIM OTOOPaKEHHUEM.

aepkano

BOl'[pOCLI AJIA 3aAKPCIVICHUSA TEOPETUIECCKOIo MaTepualia K IPAKTHICCKOMY
3AaHATHUIO

1. Yro u3ydaer opraHnyecKast XuMus?
2. OcHoBHbI€ TIO10)keHUS Teopun A.M. byTiepoga.
3. Kakue yrneBogopoabl Ha3bIBaIOTCS NPeeIbHBIMU?

3aI[aHI/Iﬂ JAJIHM IIPAKTHYCCKOIo 3aHATHA



1. PemmTh npeasioxKeHHbIC 3a/1a9H.

2. IlpaBmibHO 0DOPMHTHE UX B TETPAb IS MPAKTHIECKUX U KOHTPOJIBHBIX
pabor.

3. OTBEeTUTH Ha BCE BOMPOCHI JIJIsi KOHTPOJISI.
4. OTunTaThCS O BHITIOJHEHHOMN paboTe MpernoaaBaTeio.
3aganue

[TocTpouTh BCEBO3ZMOXKHBIE U30MEPHI IS TAHHBIX (OPMYJI, pACCUUTATD
IIPOLICHTHBIN COCTaB yriepoaa U BOAOPOAA.

Bapuanr 1 Bapuanr 2
CeHaa CsHaz
CgHis C7His

Oo0pa3zen pemieHus 3aJaHUs

[TocTpouTs BceBo3MokHbIE M30Mepbl it CsH11Cl, paccunTaTh npoueHTHBIM
COCTaB yriiepoza, BOAOpOAa U XJIopa.

AJITOPUTM peleHust
HMano: CsH;;Cl
Haiitu: noctpouts uzomepsl, paccuntath ® (C), ® (H) u w(Cl).
Pemienne
1. 3anuceiBarOT NMMHENHYIO yraepoanyto 1emnb Cs: C—C—C-C-C.

2. OnpenensitoT, K KakoMy KJIacCy yrieBOJIOPOA0B MPUHAJICKUT TaHHOE
coenunenue. OrnpeaeneHrue MPou3BOAAT C MOMOIIBIO 00X POopMYIT TSt
yTIIeBo10p010B pa3HbIX KiaaccoB (CnHantz, ChH2n 1 1.11.). BemectBo CsHi1Cl —
XJIOpAJIKaH, T.€. SIBJISETCS MPOU3BOAHBIM ankaHa Buaa CnHansz (N =5), B koTOpOM
onuH atom H 3amemnen Ha Cl. 3HauuT, Bce CBSI3U B MOJIEKYJIE OJIMHAPHBIE U HET
IIUKJIOB.

3. Hymepyrot atromer C yriaepoaHoi menu (yriaepoaHoro ckenera) u npu C-1
nomemaroT rerepoarom Cl:

12 3 4 5 I 2 3 4 &
C-C-C-C-C = ClI-C-C-C-C-C.
4. 3anuchIBalOT HEOOXOIMMOE YHCIIO aTOMOB BOAOPO/Ia MPHU KAXKIOM yTIepoje
IETH, YYUTHIBAs, YTO BaJICHTHOCThH YIJIEpO/ia paBHA YeThipeM. B pesynbrare
MOJTYy4YaroT U30Mep a):

a) CI-CH,~CH,~CH,~CH,~CH.
I-xaopnenran

5. I[lepemeniator atroM xsopa 1o riaBHoM nenu Cs, MOCaeA0BaTENbHO COCIUHSIS
ero ¢ atomamu C-2 u C-3. Tak mosy4aroT u3oMepsi 0)  B):




6) CH,~CH-CH,~CH,~CH,; ) CH,~CH,~CH-CH,~CH,,
| |
cl cl

2-XAOPIEHTAR J-xnopnenTun

JlanbHeliee cMeIeHHUE XJIOpa BIIPABO IO IS HOBBIX U30MEPOB HE faeT. Tak,
n3oMep a*) TOKJIECTBEHEH U30MepPY a), u3oMep 0*) uaeHTHYeH u3oMepy 0).
[Ipocto B n3oMepax a*) u 6*) MensieTcst HanpaByieHHe HyMepaluu atoMoB C, cuer
BEJIETCS CITpaBa HaIeBo (0€3 3Be3/109eK OBLIO CIeBa HAIIPABO):

a*) CH,~CH,~CH,~CH-CH,~Cl;  6*) CH,~CH,~CH,~CH—CH.,

! \:-.v;\rr'n.m I
Cl
6. Ucxons u3 yriepoaHoro ckenera (CM. MyHKT 3), KpaitHu#t (msteiii) atom C
OTPBIBAIOT U MTOMEINIAIOT 3aMECTUTENIEM K BHYTPEHHEMY YIJIepoay 1ienu (CHavana K
C-2, notom k C-3). [Tonyuatot rinaBHbie nenu Cs ¢ yIIEPOIHBIM 3aMECTUTENIEM
npu C-2 u C-3:
1 2 3 4 5 | 2 3 4 \ > 1 4
CHC—G-C-C—C= CC-C-C-C u CI-C-C-C-C.
. & S

i | I

— C C

3anuchIBalOT CTPYKTYPHBIE (POPMYJIIBI HOBBIX U30MEPOB:

f) CI-CH,~CH-CH,~CH;; ) CI~CH,~CH,~CH~CH,,
| |
CH, CH,

1-xop-2-menabyTan Foxrop- Twemstabyran

7. [Tomemas xsyop nipu BHyTpeHHUX atomax C riaBHoM yriepoanou nenu Ca,
MOJIYYaroT JIBa JOMOJHUTEIBHBIX U30MEpa:

Ci
jl 3 4 2

¢) CH~C~CH,~CH; %) CH,~CH-CH~CH,,
| ||
CH, CH, CI

2-x10p-2-setieabyran 2-x10p-3-MeTHabyTan

8. BemectBo hopmynsr CsHi1Cl MokeT METh TpeXyTJIepoIHYIO TIaBHYIO 1IETb
C3:

CH,
|

CH,

1-X009+ 2, - SHMETHANIPOMNAN

C
3 :l 3 _‘l )
C-C-C~-Cl = 3) CH,~C-CH,-CL
l
C

Takum o6pa3zom, 11 BerecTBa ¢ MojekyisapHoi dopmynoit CsHi1Cl MmoxkHO
COCTaBUTh BOCEMb CTPYKTYPHBIX (POPMYJI H30MEPOB a)—3), Pa3INUAIOIIUXCS
CTPOCHHUEM.

9. lanee paccunTaeM MPOIEHTHBIN COCTaB yriepo/ia, BOJAOPOa U XJIopa.

9.1. U3 Ilepuoanueckoit Tadbmuis! J.1. Menaeneesa (npusioxenue 2)
BBITTMCHIBAEM 3HAYEHUS OTHOCUTEIBHBIX MacC aTOMOB AJIEMEHTOB, BXOJISIINX B
coctaB CsH11Cl:

Ar(H) =1, Ar(C) =12, Ar(Cl) =35,5



9.2. 3anuceiBaeM dopmyny pacuera B odiem Buae Mr(CsHp1Cl):
Mr(CsH11Cl) = n; - Ar(C) + nz - Ar(H) + n3 - Ar(Cl)

9.3. IloacrasisieM 3Ha4€HHsI OTHOCUTENBHBIX ATOMHBIX MACC 3JIEMEHTOB C y4ETOM
MOJIb-aTOMOB B ()OpMYJTy pacdeTa U BBIUYUCIISIECM:

Mr(CsH11Cl) = 5-Ar(C) + 11 - Ar(H) + Ar(Cl) =5-12+ 11 - 1 + 35,5 =106,5
9.4. BoruncisieM MacCOBYIO JIOJTIO JIEMEHTOB 1O (opMyIie:

n- Ar(21emenma)
aX 3nemenma) = -100%
Mr(sewecmea) (1)

IJIe (O — MaccoBas JI0JI DJIEMEHTA B BEIIECTBE;
A~ OTHOCHUTEIbHAs aTOMHAs Macca;
N — UHJEKC B XUMUYECKOU popMmysie;
M; — oTHOCUTENFHASL MOJICKYJIIpHAs Macca BEIeCTBA.
MaccoBbi€ 1011 BBIPAXKAIOT B MPOIEHTAX WUJIU B JIOJISIX:
®(C) =n(C)-Ar(C)-100% / Mr(CsH1:Cl) = 5-12-100% / 106,5 = 56,34%.
o(H) =n(H)-Ar(H)-100% / Mr(CsH1:Cl) = 11-1-100% / 106,5 = 10,33%.
o(Cl) =n(Cl)-Ar(Cl)-100% / Mr(CsH11Cl) = 35,5-100% / 106,5 = 33,33%.
9.5. [IpoBepuM pacyeT, CII0KUB MAaCCOBBIE 10U AJIEMEHTOB:
®(C) + o(H) + o(Cl) = 56,34 + 10,33 + 33,33 =100 %
CrnenoBatesibHO, PaCcUeT BBITIOJIHEH BEPHO.
OtBet: ©(C) = 56,34%; o(H) = 10,33%; »(Cl) =33,33%.

Bonpocs 17151 KOHTPOJIA

1. 3anumure o61ryto Gopmyiy J1000Tr0 MPEACTABUTENSI TOMOJIOTUYECKOTO
psifa MpeAaenbHBIX YIIIEBOAOPOIOB.

2. Kakue BUIbI HI30MEPHUH BBl 3HAETE?
®opMa KOHTPOJIsI BBINOJIHEHUS IPAKTHYECKOI0 3a]aHH:

BrimonnenHas paboTa mpeacTaBiseTcs IPenoaaBaTesio B TETPaIH s
BBITIOJTHEHHUS MPAKTHISCKUX PA0OT MO JTOMOTHUTEILHON AUCIUTINHE « OCHOBBI
XUMUN.

IHPAKTHYECKOE 3AHATHE Ne21
«IIpoBepouHasi padoTa Mo TeMaM «AJIKAHBDY, KAJIKEHbD)



Y4edHan nesib: chopMUpPOBATH MPEACTABICHUE O CTPOCHUH U CBOMCTBAX
MpeAeabHbIX U HENPEIEIbHBIX YTIEBOJOPOIOB.

Oo0pa3zoBaTenbHbIe pe3yJabTaThl, 3asBiaeHHbIe BO PI'OC TpeTrbero
MOKOJICHHUS :

O0yyaromuiics 10J17KeH 3HATh:

- TOMOJIOTMYECKUM pad IpCaACIbHBIX U HCIIPCACIIBHBIX YITICBOAOPOA0B, CTPOCHHUC,
(bPISI/I‘IeCKI/Ie U XUMHUYCCKHEC CBOﬁCTBa, CIIOCOOBI MMOJIYYCHUA

O0yuaromuiics 10J17KeH YMeTh:

- CaMOCTOSITEILHO COCTaBIATH (POPMYJIIBI H30MEPOB U TOMOJIOTOB, pelIaTh 3a1a4u
Ha orpe/eieHre (POPMYIIbI, BBIMOIHATH TPEBPAIICHHUS.

TecToBEI 3anaHUsA

BapuanTt Nel.

Yacte A

1A. AsikaHaMm cooTBeTCTBYeT 0011as popmyJia
1) CyHz2,2) CyHoys

3) CyH2p24) CyHap2

2A. I'omoJi0rom 3TH/IEHA HE SABJISIETCS

1) CH,=CH-CH,-CH3 2) CH,=CH-CH,-CH,-CHj3
3) CH,=CH-CHj3 4) CH3-CH,-CH3

3A. CTpYKTYpHBIM U30MepPOM MeHTeHa — 1 siBJsieTcs
1) nukoneHTaH 2) NeHTeH — 2

3) 2 — MmeTHOyTeH 4) 2 — METHIIIIEHTEH |

4A. AJIKaH, MOJIEKYJIa KOTOPOT0 COAEPKUT 6 aTOMOB yrJjiepoaa, umeer
Gopmyry:

1) CeH14 2) CeH12

3) CeH104) CsHs

5A. HomMepa aTOMOB, HAXOASIIIMXCA B COCTOSIHMM SP’- THOPUAM3ALMY B
MoJieKyJie OyTeHa — 2

1)Iu22)2u3

3)3ud44)lu4

6A. N3omepaMu ABJIAKOTCS

1) 2,2 —quMeTHIIIIPONIaH U TICHTaH 2) reKcaH U 2-MeTHIIOyTaH

3) 3-aTuirekcad u 3-3THINCHTaH 4) MPOIaH U MPOIeH



7.A. ToJIbKO G - CBSI3M HMEIOTCH B MOJIEKY.JI€
1) 6ytena 2) nponuneHa

3) oTusneHa 4) eHTaHa

Yacte B

B1. HaiizuTe cooTBeTCTBHE MEKIY HCXOAHBIMH BelIECTBAMHU U MPOAYKTAMM
peakuuu:

1) CHs + O;— a) CH; — CH — CH3
|

CHs

2) CoHg + Cl, — 6) CoH, + Ho

AICl;

3) CH3 — CH; — CH, — CH3 — B) C;H5Cl + HCI
t1500°

4) CH4 — 1) CO2+ H,0

1) CO + H;

e) C+H;

1 2 3 4

B2. /Inst MeTaHa XapaKTepHO:

a) TeTPAdAPUUYECKOE CTPOCHUE MOJIEKYJI

0) BCTYIUICHUE B PEAKIIMU THAPUPOBAHUS
B) TJIOXasi pAaCTBOPUMOCTH B BOJIC

T') )KHUKOE arperaTHoe COCTOSIHHE MPH H.Y.
1) HaJITM4IKME OJTHOU TT-CBSI3U

€) HAJIMYME YEThIPEX G-CBA3EH

OrtBeT:

Yacts C

C1. Onpenenure Gpopmyiy yrieBoA0poa, MacCoBasl 1015 yriepoaa B KOTOPOM
85,7%, a II0THOCTH MapoOB MO BogOpoay S6.




C2. Ocy1iecTBUTE CAEAYIONIME MPEeBPALICHUS. 3aNUIINTE YPABHEHUS PEAKIINM.
+ Cl2+Na + Br2+ NaOH(cnupT.)

CH;:-CH:—» X1 — X0 —> X3 — X4

Bapuant No2.

Yacts A

1A. BemectBa ¢ o61eii popmysnoii ChHzon MOTYT OTHOCHTBCSI K KjIaccam
1) aJKMHOB U AJIKEHOB 2) aJKWHOB U aJIKaJHECHOB

3) aJIKEHOB W aJIKaJIUEHOB 4) aJIKEHOB U IIUKJIONapapuHOB

2A T'omoutorom C7His siBasiercst

1) 2- meTuarekcan 2) 3- METUJIOKTEH

3) 3- meTmIITeKCaH 4) OKTaH

3A. Unciio o-cBsi3ell B MOJIeKYJIe 2 — METHJINIPONIAHA PABHO

1)102) 11

3)134) 12

4A. CTPyKTYpHBIM H30MepOM NeHTeHa — 1 ABJsieTcH

1) nukiIoneHTaH 2) NeHTeH — 2

3) 2 — meTunOyTeH 4) 2 — MeTHIIIEeHTEH |

S5A. Tun peaknun C:HsOH — C>Hs + H20

1) 3amenienue 2) npucoeguHEHUE

3) rugpupoBanue 4) pa3noxxeHue

6A. Jl1s mostydeHus yrijieBoaopoaa ¢ 0oJiee JJIMHHON YIJIEPOAHOM LEeNbIo
NPUMEHSIOT PeaKIHUIo:

1) Bropua 2) 3aiirieBa
3) KyuepoBa 4) MapkoBHUKOBa

YactsB

B1. YcTranoBuTe COOTBETCTBHE ME:KAY (popMyJ10ii BemiecTsa U
k03¢ duIHEeHTOM, CTOSLIUM Nepel HUM B YPABHECHUH PEAKIUN:

CsHg+ O, — CO,+ H,O
1) C4H3 a) 1
2) 0,6) 2



3) CO, B) 4

4 H,0r1)5
) 6
e) 8
1 2 3 4

B2. /liis1 3TH/1€eHA XapaKTEepHO

A) Hanmu4Me B MOJIEKyJlaX JBOWHOM CBSI3U

b) xopomiast pacTBOpUMOCTb B BOJIE

B) obecuBeurBaHue OpOMHOI BOJIbI

') Hannume B MOJIEKyaX TOJIBKO OJIMHAPHBIX CBSI3EH
J1) peaxkuusi HoauMepU3aluu

E) Hanmuuue TpoiHOi CBA3H

OrtBeT:

YacteC

C1. Onpenenute hpopmyiy yriieBoopoaa, MaccoBas J10J1s1 BOAOPOAa B KOTOPOM
paBHa 20%.

OTHOCUTENBHAS TIIOTHOCTH YIJIIEBOAOPOAA IO BOJOPOAY paBHa 135.

C2. . OcyliecTBUTE CIAEAYIONMINE MTPEBPAICHUS. 3AMUIINTE YPABHEHHS PEAKIUMA.

+H20 +1mo0a6Cl2 +Na,t

AlCs —X1— X2 — X3

BapuanTt Ne3.

Yacts A

1A. I'omoutor Bemecrsa, popmyaa koroporo CH=CH-CH-CH:-CH3
J

CHs

1) 2 — meTunrekcan 2) renral

3) rekan 4) 3 - METUITEKEH




2A. BemecTBo, IBJASIOIICECS HCXOAHBIM B PeaKIMHU MOJIUMEPH3ALMNH,
Ha3bIBACTCH:

1) MmoHOMEp 2) moTUMEpP

3) numep 4) Tpumep

3A. Unciio ¢ cBs3eil B MOJIEKYJIe ITUJICHA PABHO
1)12)3

3)54)4

4A. IMMEeTWINPONAH OTHOCUTCS K KJIACCY YIJIEBOAOPOA0B, 00mas ¢opmyJia
KOTOPOro

1) CaHan+2 2) CaHan 2

3) ChH2n4) ChHana

SA. BajieHTHBI yroJ1 B MOJIEKYJIaX aJKEHOB COCTaBJsIeT
1)109°28 2) 180°

3)120° 4) 104%

6A. IIpoaykTom peakuuu 0yreHa-1 ¢ XJIopoM SIBJIsIeTCHA
1) 2-xnpOyten-1 2) 1,2-muxnopOyran

3) 1,1-nuxnopOytan 4) 1,2-nuxnopoyren-1

Yacts B

B1. YcranoBure coorBeTcTBHE MeKAY GopmMyJi0ii BelecTBa u
KO3 PUIHEHTOM, CTOSLIUM IepeJ HUM B YPABHEHUH PeaKuu:

C3Hg+ O, — CO,+ H,0
1) CsHs A) 3

2) 0,B)2

3) CO; B) 8

4)H,0T) 4

1) 1

E) 5

B2. U noist meTaHa, v VISl IPOIEHA XapaKTEePHbI:

A) peakiuu OpOMUPOBAHUS




b) ’xuakoe arperaTHoe COCTOSIHUE IIPH H.Y.
B) Hannuue m-CBSI3U B MOJIEKYJIax

') peakuuu ruapupoBaHus

J1) ropeHue Ha BO3iyxe

E) manast pacTBOpUMOCTH B BOJIE

OrtBeT:

Yacte C

C1. Onpenenute hopmyily yriieBo10poia, MacCOBasi J0Jisl YIJiepojia B KOTOPOM
85,7%, a IIOTHOCTH MapoOB MO Bogopoay S6.

C2. OcymiecTBUTE ClIeyONIde NPeBpPallieHus. 3alUIINTe YPABHEHUSA

peakuui.
+H;
C;Hy X
+Y +Cl;
= L

HPAKTHYECKOE 3AHATHUE Ne22
«IIpoBepoynasi padora Mo TeMamM «AJIKMHbDY, KApPEHbD»

[lesb: onpeaeauTh YPOBEHb 3HAHUM CTYJACHTOB IO TeMaM: «AJKUHBI), K APEHBI ,
BBISIBUTH 3aTPYITHEHUSI B YCBOCHUU

O060pyI0BAHHE M MATEPHAJBI

o Tabmumpl, cXeMbl, pa3aTOYHBIA MaTEpHAIT
e TETPalb AJIs MPAKTUYECKUX PadOT;

e KAJBKYJATOD;

e DpYyYKa

BapuanT 1

1. CocraBbTe HE MeHee 5 n30MepoB, oTBedaronux Gopmyne C7Hiz, umeromiue B
TJIABHOM YIJIEPOJHOM LIEeH 5 aTOMOB yriepoaa. Hazosure cocraBnennsie Bamu
M30MEPBHI.

2. Hanuimure peakuuio xjaopupoBanus nponuHa. HazoBure nosydeHHoe
COCIMHECHUE.



3. CocraButh Gopmyiny 1,2-nmumeTtmnodensona. [lomodbpate k 1aHHOMY BemIecTBY |
U30MEp W Ha3BaTh €ro.

4. JlonucaTh CIIEAyIONIME YPAaBHEHUS PEAKIIMIA:
a) CsHe + Clp &L
0) CeHg + Oy -----

Bapuanr 2

1. CocraBbTe HEe MeHee 5 m30oMepoB, orBedaromux hopmyne CsHio, mMetomme B
TJIAaBHOM YTJIEpOJHOM LIenH S5 aToMOB yriepoaa. Ha3zoBure coctaBiennbie Bamu
H30MEDBL.

2. Hanumure peakuuto propupoBanust OytuHa. HazoBuTe nmosyueHHoe
COCIMHEHHE.

3. CoctaButh dopmyny 1 —meTumn 2-3tunoden3ona. [lomo6paTts k 1aHHOMY
BEIIIECTBY 1 M30Mep M Ha3BaTh €ro.

4. Jlonucath CIEAYIOIUE YPABHEHHS PEaKIHIA:
a) Ce¢Hg + HNO3 -----
6) Ce¢Hg + Brp, *-—

Bapuanr 3

1. CocTtaBbTe HE MeHee S5 n30MepoB, oTBevaronux Gopmyine C7Hip, uMmerommue B
IJIaBHOM YIIIepOJHOM Lenu 5 aToMOB yriepoaa. HazoBure coctaBnennble Bamu
HU30MEDBL.

2. Hanuimure peakiuio xJopupoBanus nponuHa. HazoBure noydeHHoe
COCIMHEHUE.

3. CoctaButh popmyny 1,2-mumernnoensona. [Togobpats Kk JaHHOMY BEIIECTBY 1
M30MEp U Ha3BaTh €ro.

4. Jlonicath CJIeAyIOIINEe YPaBHEHUS PEaKIU:
a) CsHg + Cl, &<t
6) CeHg + Oy -----

Bapuant 4

1. CocraBbTe HEe MeHee 5 n30MepoB, oTBedaromux hopmyne CsHio, mMetomme B
IJIaBHOM YIJIEpOJHOM LIeTH S5 aToMOB yriepoaa. Ha3zoBure coctaBiiennbie Bamu
W30MEPBHI.

2. Harumure peakiuto GpropupoBanust OytuHa. HazoBuTe mosrydeHHOe
COEIMHEHHE.



3. CoctaButh Gpopmyiny 1 —meTun 2-3tunodenzona. [logodpate k 1aHHOMY
BelecTBy | M30Mep U Ha3BaTh €ro.

4. Jlonucath CIIeIyIOIUe YPaBHEH S PEAKIIA:
a) CgHg + HNO3 -----
6) CsHg + Brp ¥-—

MNPAKTUYECKOE 3AHSTHE Ne23
«IIpoBepoynasi paboTa o TeMe «Y1J1eBOI0OPOIAbD»

[leJib: onpenenuTh ypOBEHb 3HAHUM CTYIEHTOB MO pa3aeily «YTIEBOIOPOIBD ,
BBIIBUTD 3aTPYIHEHHS B YCBOCHUH

O00pyI0BAHHE M MATEPHAJBI

o Tabmumpl, cxeMbl, pa3aTOYHBIA MaTEpHAIT
e TETPajb IJIA MPAKTUYECKUX PadOT;

e KaJIbKYJIATOD;

e pyuKa

dopMa KOHTPOJIS: MMCbMEHHAs!, TECTOBAS
Byt KOHTpOJISI: UTOTOBBIN
YpoBeHb A - TecTbl BEIOOPKHU
YpoBens B — TecTbl cinruenus
VYpoBeHb C — T€CThl HAMOMUHAHUSA
Yacte A. TecToBble 3a1aHUs ¢ BHIOOpOM OTBeTa. 3a 3ajanue 1 Oan,
Yacte b. 3amanns co cBOOOIHBIM OTBETOM,
Yacts C. 3anaya.
Kputepuu orienok 3a paboTy: MakcuMaiabHOE KOJIUYECTBO OaioB-23.
«5» - 17 — 23 6a10B (76 - 100%),
«» - 11 — 22 6anuos (47 — 75%),
«3» - 8 —10 6amoB (34 — 46%),
«2» MeHee 8 0aJ/L10B
B npoBepounyo paboTy OblIN BKIIOYEHBI BOITPOCHI U 33]]aHUS TIO TEME:
«YTIIEBOAOPOABDY:
1.06mmast popmysia KIIacCoB yrieBOI0POIOB.
2.Homenkiarypa.
3.'oM0JIOTH ¥ U30MEPBI.
4. XUMUYECKHE PEaKIIUK JaHHBIX KJIACCOB.
S.I'eHeTnyeckas CBSA3b MEXK/Y KIaCCaMH.
6.0OcHOBHBIE 00JIACTH MPUMEHEHHUS.
7.3aga4a Ha HaxoXJeHUE (POPMYJIBI.
Bapuanr 1
Yacrb A. TecToBble 3a1aHUs ¢ BLIOOPOM OTBeTa. 3a 3ajanue 1 0asn



1. Yxkaxwure o0mryro hopMyy apeHOB

1) CiHan +2 2) CyHap 3) ChH2n 2 4) ChHon 6

2. Ykaxwure K KakoMmy kiaccy otHocutcst ¥YB ¢ dopmynoit CHs — CHs
1) anmkaHoB 2) aJIKeHOB 3) anKUHOB 4) apeHoB

3. YkaxwuTe Ha3BaHUE U30Mepa IS BelecTBa, popmyna koroporo CHy, = CH
— CH; - CH3

1) 2 MmetunOyten 2 2) OyTeH 2 3) OyTan 4) 6ytuH 1
4. YkaxuTe Ha3BaHUE TOMOJIoTa /IS TIeHTaaueHa 1,3

1) 6yranuen 1,2 2) Oyranuen 1,3 3) nponaauen 1,2 4)
neHraaueH 1,2

5. Vkaxkute Ha3BaHUE BCHICCTBA, AJIX1 KOTOPOI'O XapaKTCPpHA pCAKIIHA
3aMCIICHU A

1) Oyran 2) OyteH 1 3) OyTun 4) 6yraauen 1,3

6. YkaxxuTe Ha3BaHUE BEILECTBA, JJIs1 KOTOPOIO XapaKTepHa peakuus
TUAPUPOBAHUS

1) nponen  2) mpomaH  3) 3TaH 4) OytaH
t  Ni +H

7. Ykaxwurte GpopMyiy BeniectBa X B 1enouke npespamennii CHy — X —
CoHe

l) C02 2) C2H2 3) C3H8 4) C2H6

8. VYkaxuTe, KaKyr0 peaklnio MPUMEHSIOT AJis mony4deHus: Y B ¢ Gonee
JUTMHHOU LIETIBIO

1) Bropua 2) Kyuepona 3) 3aiinena 4) MapkoBHHKOBA
9. Vkaxwnre (bOpMYJ'IBI BCIICCTB, KOTOPBIC BCTYIIAIOT B PCAKIUIO APYT C APYIrOM
1) C2H4 51 CH4 2) CgHg u H2 3) C6H6 u HZO 4) C2H4 51 H2

10.Onpenenure, CKOABKO MOJIEH YIIEKUCIOTO Ta3a o0pa3yeTcsi IpH MOJTHOM
CTOpaHUU METaHa

1) 1 monb 2) 2 MOJIb 3) 3 mMoub 4) 4 Mmob



11.CKoJIBKO JTUTPOB YIJIEKUCIIOIO ra3a 00pasyercs Npu coxuranuu 4,2 v
IpoIeHa

1)3,36 1 2) 6,36 1 3)6,72 1 4)3,42 1
Yacrts b. Sanamm co CB06OI[HLIM OTBECTOM

12.Tlepeuncnute 0061acTH IPUMEHEHUS AIKEHOB. 2 Oama

13.Hanumute ypaBHEHUS] XUMUYECKUX PEAKIMA IS CIIEAYIOIINX
npeBpaileHuii: 6 6autoB

CH4 — CH3C1 — C2H5 — C2H5N02
JlaliTe Ha3BaHUS IPOAYKTaM pPEaKINu
Yacte C. 3agaua
14. BeiBegute MonekysipHyro hopMyny ¥YB, MaccoBas 105 yriiepoja B
KOTOpoM cocTaBiiaeT 83,3%. OTHOcUTEIbHAS TIJIOTHOCTD MapOB ATOTO
BEIIIECTBA 10 BOJIOPOY cocTaBisieT 29. 4 Oamna
Bapuanr 2
Yacrte A. TecToBble 3a1aHus ¢ BLIOOpPOM oTBeTAa. 3a 3aganue 1 0au1
1. Vkaxute o011yro GopMyiy aaKeHOB

1) CiHan +2 2) CnHan 3) ChHon 2 4) ChHon 6

2. YKaxwuTe K KakoMmy kiaccy otHocuTcs YB ¢ dhopmymnoit CHsz — C = CH;

|
CHs

1) ankaHoB 2) aJIKeHOB 3) anKuHOB 4) apeHoB
3. YkaxxuTe Ha3BaHUE U30Mepa s BemecTBa, hopmyia kotoporo CHs - C =
C—-CHs

1) nenTuH 2 2) Oyran 3) 6yren 2 4) 6ytus 1
4. VYxkaxure Ha3BaHHWE roMoJIOTa 1y OyTaHa
1) 6yren 2) OyTuH 3) nmpomnax 4) npomneH

5. VkaxuTe Ha3BaHHUE BEIIECTBA, /I KOTOPOTO XapaKTepHA peaKius
3aMeIICHHUS
1) rekcan 2) rekceH 1 3) rexcun 1 4) rexkcanuen 1,3
6. VYxkaxuTe Ha3BaHHUE BEIIECTBA, /I KOTOPOTO XapaKTepHA peaKius
THIPUPOBAHUS
1) metan  2) mpoman  3) mporneH 4) stan
t, Pt
+HCI

7. VYxaxute popmyny BemniectBa X B 1ienoyke npeppamennit CsHg — CHy =
CH - CH3 — X

1) CH,Cl - CHCI - CHs  2)CH3;—CCl,—~CHs 3)CHs— CHCI-CH; 4)
CH,CI — CH, — CH



8. VYkaxuTte, COrIacCHO KaKOMY MPABUITY OCYIIECTBIIACTCS IPUCOEAUHEHNE
rajgoreHOBOJOPOIOB K HECUMMETPUYHBIM aJIKEHAM

1) Bropua 2) KyuepoBa 3) 3aitiena 4) MapkoBHHKOBA
9. Vkaxute OpMyJIbl BEIIECTB, KOTOPHIE BCTYMAIOT B PEAKIUIO APYT C IPYTOM
1) C3H8 141 02 2) C2H4 u CH4 3) C4H10 u HCl 4) C2H6 n Hzo

10.Omnpenenure, CKOIBKO MOJIEH YIIEKUCIOTO Ta3a o0pa3yeTcsi IPH MOJTHOM
CrOpaHuM 3TaHa

1) 1 Mmonn 2) 2 MOJIb 3) 3 Mob 4) 4 moJb
11. Ckonbko B rpaMmax MmapoB BO/bl 00pa3yeTcst Mpu CokKUranuu 5,8 T OyTaHa
1)9r 2)15r 3)12r 4)18r
Yacrte b. 3aganus co cB00OAHBIM 0TBETOM
12. IlepeuncauTe 001aCTH NPUMEHEHHSI AJIKAHOB. 2 Oanna

13. Hanmnmmre ypaBHEHUS XUMHYECKUX PEAKIIMM TS CIETYIOIINX
npeBpaileHuii: 6 6atoB
CaC2 — C2H2 — CeHe — CeHsNOz
JlaiiTe Ha3BaHUS MIPOAYKTaM pPEaKIuu
Yacrs C. 3agaua
14. BeiBeaute MosiekyssipHyto hopmyny ¥YB, maccoBast noss yriepoaa u
BOJIopoJa B KOTOpoM cocTaBiisitoT 81,82% u 18,18% . OtHOCUTENBbHAS
IJIOTHOCTh MapOB 3TOr0 BEUIECTBA M0 BOJOPOJY COCTABIISIET 2.
4 Gama
Bapuanr 3
Yacte A. TecToBble 3a1aHKsl ¢ BLIOOpPOM oTBeTa. 3a 3aganue 1 6an
1. Vkaxute o011yto GopMyIry alKuHOB

1) CnHZn +2 2) CnHZn 3) CnHZn—Z 4) CnHZn -6
2. YxaxuTe K KakoMy kiaccy oTHocutest Y B ¢ dopmymnoit CeHs — CHs
1) ankaHoB 2) aJIKeHOB 3) anKuHOB 4) apeHoB

3. YkaxuTe Ha3BaHHE M30Mepa s BemecTsa, popmyna kotoporo CHz — CH -

CH,; - CH3
|
CH3
1) 6yran 2) 2 meTunnponaH 3) 3 MeTuneHTan 4) nenran
4. VYxaxuTe Ha3BaHUE roMosiora ajs OyTtuHa 1
1) OyTun 2 2) MeHTHUH 2 3) nenTuH 1 4) reKCcuH 2

5. VYkaxuTe Ha3BaHUE BEIIECTBA, JIJI1 KOTOPOTO XapaKTepHa peaKIlus
3aMenIeHus

1) rekcan 2) rekceH 1 3) rekcuH 1 4) rexcaauen 1,3

6. VYkaxuTe Ha3BaHHME BEIIECTBA, /I KOTOPOTO XapaKTepHA PEaKIus
MOJIUMEPU3ALINHI



1) 6yramuen 1,3  2) Oyran 3) 6eHzon  4) IUKIIOTEKCaH
+ HSO

+HCI
7. VYxaxute ¢popMyiy BemecTBa X B nenouke npespaiiennii C;HsOH — X

— CH3 — CH2 C|

1) C2H2 2) C2H4 3) C2H6 4) CSHG
8. YkaxuTe Ha3BaHHUE PEAKIUH IPUCOECTUHEHUS K alleTUIICHY BObI
1) Bropua 2) Kyuepona 3) 3aiineBa 4) MapkoBHHKOBA

9. Vkaxwure GopMyIbl BEIIECTB, KOTOPBIE BCTYMAIOT B PEAKILIUIO APYT C APYrOM
1) C2H6 u HC1 2) C2H4 nu Clz 3) C2H16 u Hzo 4) CeHe u HzO
10. Omnpenenure, CKOJIBKO MOJIEH YTJIEKHCIIOTO Ta3a 00pa3yeTcs Mpu MOTHOM
CrOpaHUU dTEHA
1) 1 monn 2) 2 MOJib 3) 3 Mob 4) 4 monb
11. CKkoJIbKO JUTPOB YIIAEKUCIOTO ra3a o0paszyeTcs, Ipu C)KUraHuu 6,8 T
MEHTUHA
1) 3,36 1 2)11,2n 3)6,72 n 4)3,42 n
Yacrsb b. 3aganus co cBOOOHBIM 0TBETOM
12. Ilepeuncnure 061acT MPUMEHEHUS AJTKUHOB. 2 Oamna
13. Hamuimmre ypaBHEHHUS] XUMHUYECKUX PEAKIIUM SIS CIICTYIOITUX
MIPEBPAILCHUN: 6 6aioB
CH4 — C2H2 — CeHe — C6H5C|
JlaiiTe Ha3BaHUS IPOAYKTaM pPEaKIUU
Yacrts C. 3apaua
14. BeiBeaute MosiekyssipHyto hopmyny ¥YB, maccoBast noss yriepoaa u
BOJIOpoAa B KOTOpOM coCTaBISIOT 92,31% u 7,69% . OTHOCHTEIBHAA
IJIOTHOCTh MapOB 3TOT0 BEIIECTBA IO BOJAOPOY cocTaBisier 13.
4 Ganna
Bapuanr 4
Yacrte A. TecToBble 3a1aHNs ¢ BLIOOpPOM oTBeTAa. 3a 3aganue 1 0an

1. Vkaxute o011yt0 GopMyIity aaKaHOB
1) CnH2n +2 2) CnH2n 3) CnHZn—Z 4) CnHZn -6

2. Yxaxure K Kakomy kiaccy otHocutcs YB ¢ popmynoit CH = C — CHs

1) ankaHoB 2) aJIKEHOB 3) ankuHOB 4) apeHoB
3. YkaxuTe Ha3BaHHE M30Mepa I BemecTBa, popmyna koroporo CH, = CH -
CH =CH;

1) 2 metunOyranuen 1,3 2) OytuH 1 3) O6yren 1 4) Oytan
4. VYkaxuTe Ha3BaHHE rOMOJIOra JUisl 2 METWINPOIIaHa

1) 2 meTunOyTan 2) 2 metunOyteH 1 3) npomnan 4) npomneH

5. VkaxuTe Ha3BaHWE BEUIECTBA, /I KOTOPOTO XapaKTepHa peaklus
rUApaTanuu

1) anetuiex 2) 6yTtaH 3) NOAUATUIICH 4) nukII00yTaH

6. VYxkaxuTe Ha3BaHHWE BEIIECTBA, /I KOTOPOTO XapaKTepHa peaKlus
MPUCOETUHEHUS



1) Mmetan  2) mpoman 3) mpomneH 4) stan

t C
7. VYxaxute ¢popMyiy BemecTsa X B nenouke npespamennit CHy — CoHy —
X
1) C6H6 2) C5H14 3) C6H5 — CH3 4) C6H12
8. Ykaxwure, COTJIACHO KaKOMY IIPaBHIIy OCYILIECTBIISIETCS OTIICTIIICHUE
raJjoreHoBOJI0poJa
1) Bropua 2) Kyuepona 3) 3aiineBa 4) MapkOBHHKOBA
9. Vkaxwure GopMyIbl BEIIECTB, KOTOPBIE BCTYMAIOT B PEAKILIUIO IPYT C APYTOM
1) CH4 nu H2 2) CGHG )41 HzO 3) Csz nu Hzo 4) CzHe nu HzO
10. Omnpenenure, CKOJIBKO MOJIEH YTJIEKHCIIOTO Ta3a 00pa3yeTcsl Mpu MOJTHOM
CrOpaHuM 3THHA

1) 1 Mmonn 2) 2 MOJIb 3) 3 Mob 4) 4 moJb
11. CkoJIbKO JTUTPOB KUCIOPOJIa TOTpeOyeTCs sl CKUTaHus 8,4 T TeKceHa
1) 20,16 n 2)10,12 n 3)21,16 n 4H 11,12 n

Yacrs b. 3aganns co cBOOOIHBIM 0TBETOM
12. Ilepeuncnure 061acTU MPUMEHEHHUS aAPEHOB. 2 Gama
13. HamummuTe ypaBHEHHS] XUMHYECKHX PEAKIIUN JUTS CIICTYFOIITIX
npeBpaileHuii: 6 6atoB
CszOH — C2H4 — C2H5C1 — C4H10
JlaliTe Ha3BaHUS IPOAYKTaM pPEaKIUU
Yacrs C. 3agaua
14. BeiBeaute MosiekyssipHyto hopmyny ¥YB, maccoBast 1oss yriepoaa u
BOJIOpPOJia B KOTOPOM COCTaBJISIIOT 85,7% u 14,3% . OTHOCUTENBHAS TIIIOTHOCTH
MapoB ATOT0 BEIIECTBA MO BOJOPOY COCTaBIsAET 28.
4 Gama

ITaJIOHBI OTBETOB

1 BapuanT

2 BapUAHT 3 BapuaHTt

4 Ba

D

w
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1

2

BOJICTBO ITOJIMMEPOB,
)PUTEIIEHN, YKCYCHOU

Thl, 9TAHOJIA, CO3PEBAHMS
B

[Tpou3BOACTBO CaXKu, PE3UHBI,
Tunorpadckoit Kkpacku,
OpraHUYECKUX COCTUHEHUH,
(bpeoHoB, MeTaHoIa,

ITpousBoacTBO
pacTBOpUTENIEH, allETOHA,
YKCYCHOM KUCJIOTHI,
ATaHOJIa, KJIesl, PE3KU U

[Tpou3BOaCTBO P:
aHuMHA, (HEHOJIE
JICKAPCTBCHHBIX 1
dhenodopmab e

areTUIICHA CBapKH METAJIJIOB
1+ + Cl, — CH3CI + HCI 1) CaC, + 2H,0 — CoHy + 1) 2CH; — CyH, + 3H» 1) C,HsOH — C
XJIOpMETaH C a(OH)2 aAllCTHIICH 3T}
CILICHUSA auetiien P. Pa3I0KEHUA P. pa3noxeHus (J
CHUPOBAHUE) p. TIOJTy4YEHUS aleTUICHa 2) 3C;H, — CgHs 2) CoHy + HCI —
1;Cl + 2Na — CoHg + 2) 3CoH, — CgHg Genson
| benson p. TpUMEpHU3ALUU p. IPUCOETUHEH
oran p. TPUMEpHU3aIAN 3) C¢Hs+ Cl, »CsHsCl | (rumporanorenuy
p. 3) +HCI 3) 2C;HsCl+2Na
a CeHstHNO3z —CsHsNO, +H,0 xzopbenson
HUTPOOEH30N p. 3aMeleHus p. Bropua
HNO3; —C3HsNO, +H,0 | p. 3amernienust (HUTpoBaHUE) (ramoreHupoBaHUE)

HUTPOSTAH

CIIEHUS (HUTPOBAHMUE)

_xHy)=29 -2=58r/mob

)=(0,833-58)/12=4mo0mnb
)=0,167-58/1 = 8momnb

. C4Hg

1) M(CxHy)=2 - 2= 4r/mo1p

2) v(C)=(0,8182- 4) /12
=2MOJIb

3) v(H)=(0,1818 - 4)/1 =6mo0b
Otget: CoHs

1) MCH,)=13 - 2
=261/MOJIb

2) v(C)=(0,9213 - 26) /12
=2MOJb

3) v(H)=(0,0769 - 26)/1 =
2MOJIb

Otset: CoH)

1) MCH,)=28 -’
2) v(C)=(0,857 -
3) v(H)=(0,143 -
OtBet: CsHsg

Kpurepuu oueHox

«5» - 17 —23 6amanos (76 - 100%)
«» - 11 —22 6annos (47 — 75%)

«3» - 8-10 6amwn0oB (34 — 46%)

«2» MeHee 8 0a/LJI0B

HPAKTHYECKOE 3AHATHE Ne24

IIpoBepounasi pabora no reme «CrnupTh»

ge.ﬂb: OIpCACIINTL YPOBCHb 3HAHUU CTYACHTOB I10 pa3acity ((CHI/IpTBI», BBIZIBUTD
34aTPYAHCHUA B YCBOCHUHA

O00pyI0BAHHE M MATEPHAJBI

o Tabmumpl, cXeMbl, pa3JaTOYHBIA MaTEpHAI
e TETPajb JJIs MPAKTUYECKUX PadOT;



o  KaJIbKYJATODP;
e pyuka

IIpoBepounas padora no reme: «CumpThD)
1 Bapuant

[IpenenbHbIE COUPTHI — CIIUPTHI, MOJEKYJIBI KOTOPBIX COAEPAKAT ...
Briciine ciupThl — 3TO ... BEMIECTBA, ... B BOJE.

MertaHomn — 3710 ..., C ... 3aI1aXOM, SIJIOBUT, BbI3BIBACT ...

B pe3ynbTaTe MEXXMONIEKYISIPHON JeruipaTalui CIUPTOB 00pa3yroTCs

e

Honummte npoayktsl peakuun: Cz3H7O0H + HI <
6. CocraBbTe ypaBHEHHE PEAKIIMH MEXKy MPONAHOBOUW KUCIOTOMN U
OYTHJIOBBIM CITUPTOM.

o1

IIpoBepounas padora no reme: «CuMpThD?
2 BapuaHT

HenpenenbHble COUPTHI - CIUPTHI, MOJIEKYJIBI KOTOPBIX COAECPHKAT ...
Husmme criupTsl - 3TO ... BEIIECTBA, C ... 3al1aX0M, ... B BOJE.
OTWIEHTIIMKOJIb — 3TO ..., IJOBUT, ... B BOJE.

B pesynbrate peakuuu 3repudukaiuu 00pa3yroTcs. ..

Jonummre npoaykrsl peakuun: CH30H + K —

CocTaBbTe ypaBHEHUE PEAKIIMU MEKY METAHOBOW KUCIOTOU U
MPONUJIOBBIM CIIUPTOM.

ook wnE

IIpoBepounas padora no reme: «CnupThDY
3 BapuaHT

1. Moekyabl MHOTOATOMHBIX CIIMPTOB COJIEPIKAT ...

2. Mexmay MOJIEKyJIaMH CIIUPTa 00pa3yroTcs ... CBSA3H, OJaroaapsi KOTOPhIM

CIIUPTHI UMEIOT ... TEMIIEPATYPhl KUTICHHUSI.

DTaHOJ — 3TO ..., C ... 3al1aX0OM, ... B BOJE.

4. B pe3ynbrare OKUCIEHUS STUJICHA BOJHBIM pacTBOPOM IEpMaHraHaTa

Kanus oopaszyercs ...

Honummte npoayktsl peakiun: CoHsOH + CsH,OH —

6. CocraBbTe YypaBHEHHE PEAKIIMM MEXKYy STAHOBON KHUCIOTON U
METUJIOBBIM CITUPTOM.

w

o

IIpoBepounas padora no reme: «CnMpThHD)
4 BapuaHT

1. ApoMatuueckue CIUPTHI — 3TO CIUPTHI, COJAEPKAIIUE B MOJIEKYJIE ...

2. Jlns mpenenbHBIX OTHOATOMHBIX CTUPTOB XapakTEepHA CTPYKTypHAsI
U30MEpHUSL: ...

3. I'muuepuH — 370 ..., ... Ha BKYC, ... B BOJIC.



4. B pe3ynbrare ruApaTaluy dTUICHA 00pa3yercs ...

5. Jonummure npoayktsl peakuun: CH;COH + Hy —

6. CocTaBbTe ypaBHEHHE PEAKIIMK MEXTy OyTaHOBOUM KUCIOTOH U
STUJIOBBIM CITUPTOM.

IMPAKTUYECKOE 3AHSITHUE Ne25
IIpoBepounas padora mo reme «DeHOJIbD)

L[GJIB: IIPpOBCPUTH 3HAHUA U YMCHHUS YyUaAIIUXCA TO TCMC «DeHoJIb»

YMmenus:
e ONpENeNsaTh CTpOCHUE (DEHOJIOB;
e 3HATh OTJUYME OT APOMATUUYECKUX CIUPTOB;
e OIPEACIIATH CTENIEHb OKUCIICHHUS,

3HaHU:

e TpUBHAJbHBIC Ha3BAHUS COCIUHECHUN;

¢ OPHUEHTHUPOBATHCA B XUMUUECKUX CBOMCTBAX;
e 3HATh (pU3MYECKHE CBOWCTBA;

e 3HATh IPUMEHEHUE (PEHOJIOB

¢ Ka4YeCTBEHHBIC PEAKIIUU;

[Ipennaraemple  TECTOBBIE 3aJaHUs  CONEPKAT TEOPETHYECKUE U
MPaKTUYECKUE BOIPOCHI, COOTBETCTBYIOLIME TPEeOOBAHUSIM TOCYJaPCTBEHHOTO
CTaHJapTa XUMUYECKOTO OO0pa30BaHUS: OCHOBHBIC TOHSITHS, 3aKOHBl XHUMHH,
CTPOCHHE, CBOWMCTBA, IIOJydCHHE BaXXHEWIIMX KiIaccoB BeriecTB (0a30BbIi
YPOBEHb)

KosxunuecTBO BapuaHTOB: 2

Ha pemenne Bapuanrta, 45 MUHYT.

OneHuBaHne 3a1aHNI;

1-4 (Bb160Op 2 0TBETOB) — 2 Oasa

5—19 (BeiO0p 1 oTBeTa) - 1 Oamn



20 (onmpenenenue hopmyiibl) — 2 Gamia
21 (pa3BepHyTHII OTBET) — 2 Oasuia

22 (pa3BepHYTHIN OTBET) — 2 Oasa

KDI/ITGDI/II/I JUJIs1 OLICHUBAHUS TEMATHYCCKOI'O TECTA.

«2» - meHee 15 O0amtoB
«3» - 15 - 21 GamnoB
«y - 22 - 29 GamnoB

«5» - 30 - 31 GaytoB

Tect «®enosan» | Bapuanr

OU ['pymma
JlaTa

1. BoiOepuTe 1Ba yTBep:KIeHNUs, ClIpaBelJINBbIe 151 (peHo1a
1) mI0X0 pacTBOPUM B XOJIOIHOM BOJIE

2) obOpa3yeT OyphIii 0CaoK ¢ OPOMHOM BOIOM

3) OTHOCHUTCA K KJIaccy CIIUPTOB

4) TBEpAOE BEIIECTBO

5) He UMeeT 3anaxa

2. BoiOepure 1Ba yTBep:KIeHUsl, CHPaBeATuBbIe 15 QeHosa
1) [IposiBNsieT OCHOBHBIC CBOMCTBA

2) Ucnonb3yeTcs 1151 IPOU3BOJICTBA OJIUMEPOB



3) 'az000pa3Hoe coCcTOsTHUE TTPU OOBIYHBIX YCIOBHUAX
4) TemHeeT Npy OKUCIICHUHU HA BO3/IyXE

5) IIpu B3aUMOICUCTBUHU C a30THOM KHUCIOTOM 00pa3yeT CIOXKHBIN dPup

3. BoiOepuTe 1Ba yTBepKAeHMsI, CIpaBeAJIuBbIE 1J15 (peHoJ1a

1) IIposiBnsieT Oosee BbIpaKEHHbIE KUCIOTHBIE CBOMCTBA, YEM METaHOII

2) Peakiuu 3aMenieHus: B ApOMaTHUYECKOM SIJIPE IPOXOAAT B MOJOKEHUU 3 U 5
3) Pearupyer co menouyaMu U HEKOTOPBIMU KHCIIOTaMU

4) BeTynaet B peakiuio 3TepUPpUKALINH

5) ATOMEI yriepoaa B MOJIEKYJIE HAXOAATCA B COCTOSHUY SP° - THOPUIU3aLMH

4. BoiOepuTe 1Ba YTBEPKIEHUS, KOTOpPbIE CIIPaBeIJIUBBI U VISl METAHOJIA, U
nJas gpeHosa

1) Berynarot B peakiuio sTepuukanuu

2) SIBAsAtOTCS SIAOBUTHIMH BEIIECTBAMU

3) SABnsAOTCSA TBEPIBIMU BEIIECTBAMHU

4) PearupytoT c HATpUEM C BBIJEICHHEM BOJIOPOJA

5) Cioco6HbBI CTynaTh B pEAKIUI0 BHYTPUMOJICKYJISIPHOM JIeTHApaTaliuu

5. ®opmyJia BEIIECTBA, OTHOCAIIETOCS K
KJ1accy ()eHOJIOB:

A. CeHs-CH B. C,HsOH B. CeHs-OH T.
C3Hs(OH)s

6.DyHKIMOHATBHAS Tpynna (EeHOJOB:



A.—-COH; b. -COOH; B. -OH; I'.-NH,.

7. IlpogykToM peakiuu B3auMOJCHCTBUS  (PeHOsa ¢ THIPOKCHIOM HATPHUS
SBIIICTCS:

A. I'muuepat HaTpus b. [lukiorekcan B. ®enonsar Hatpus I'. benzoar
HATpUS

8. ®opmyiia BemecTBa ¢ HanboJjee IPKO BBIPAKEHHBIMU KUCITOTHBIMU
CBOMCTBAMU:

A. H.O. b. H,CO:s. B. C;HsOH. I.
CeHsOH.

9. ®eHon He B3aUMOJICHCTBYET C BEIIECTBOM:

A. Harpuewm. b. I'mapokcuiom kanus. B. AzotHolt kucnoron. I
VYTJIEKHACIIBIM Ta30M.

10. PeakTuB niist pacrio3HaBanus eHOJIOB:

A. Xmopup xenesa (I11). b. Oxcun menu (II).

B. I'mppoxcun meau (II). I'. AMMuauHBIl pacTBOp OKCHJIA
cepedpa.

11. ITpoaykTom B3auMoeicTBUs PeHoma C @30THOU KUCJIOTOU
SBIIAETCSL:

A. CanuuuioBasi KUCIIOTA. b. IlukpruHOBas KucCIOTA.

B. bensoiinag kuciora. I'. YroapHas kuciora.



12. ColicTBO, HEXapaKTepHOE s (heHoa:

A. Breicokas TeMiiepaTypa IiaBiIeHHUS. b.
TOKCUYHOCTS.

B. Il;moxas pacTBOpUMOCTH B BOJE.
3amnax.

I'. XapakrepHsblii

13. ®enon nposIBISAET CBOMCTBA:
A) ci1abbIX OCHOBAHUM
KHUCJIOT

b) cniuptos B) cnabpix

14. ITo uncny OH-rpynn pa3znuyator:
A) BTOpOCTEINEHHbIE (PEHOJIbI
(heHOJIBI

b) ogHoaroMubIe heHOITbI B) rnaBHbIe

15. ®eHoIBI MPECTABIISIIOT COO0M TaKUe COSTUHECHMUS:
A) moniipHbIe b) 6unonspueie B) mpocteie
16. B Boze peHOBI:
A) MasiopaCTBOPUMBI
PacTBOPUMBI

b) 6picTpOpacTBOpUMBI B) e

17. Onna u3 peakiuii 3aMeIIeHus ¢ ydacTueM (eHOJIOB:
A) rajoreHupoBaHUE b) runpupoBanue B)
pacTBOpEHUE

18. IIpu koMHaTHOI TeMIiepaType (HEeHO MpeaCTaBsieT COOOM:
A) ra3000pa3HOE BEIIECTBO b) TBepmoe kpucTaIMUecKoe BEIeCTBO
B) amopdHoe BeriecTBo

19. Heo6xomuMo BeIOpaTh BEIIECTBO, MMEIOIIee HAaMOOJIBIINE KUCTOTHBIC
CBOMCTBA:

A) dbenon b) metanon B) sranon

OTtBeTbl
1 2 3 4 5 6 7 8 9 10
1,2 2,4 1,3 1,4 B B B r r A
11 12 13 14 15 16 17 18 19
b A b b A A A b A




20. K ¢enonam npruHaIeKUT
a) CeHsOH 6) CH;CH,OH  B) CeHsCH2OH 1) Co;H4(OH);

®opMmyiibl a ¥ 0, HAMUIIUTE B CTPYKTYHOM BHUJIE

21. Ilpumenenue geHomna

22. llepeuncnute Bce criocoObl OTy4YeHus GpeHona

Tect «®enounb» |1 Bapuanr

oU ['pynma
JlaTa

1. BoiOepuTe 1Ba yTBep:KIeHUs1, ClIpaBeJIMBbIe s (heHoma

1) Tokcuuen

2) aTOMBI yTJIepo/ia B MOJIEKYJI€ HaXOASTCSI B COCTOSTHUU SP - TUOPHUIU3AIIUN



3) pearupyer ¢ YKCyCHOM KHUCIIOTOM
4) He pearupyeT ¢ OpOMHON BOJOM

5) CITOCOOCH OCTaBIIATH 0JKOTH Ha KOXKE

2. BriOepuTe a1Ba yTBep:KAeHUs, CIIpaBeUIUBLIC s heHoIIa

1) NUmeet Takke Ha3BaHUE KapOOI0Basi KUCIOTA

2) Nmeet Taxke Ha3BaHHWE MUKPUHOBASI KUCIOTA

3) ATOMBI yriepoaa B MOJIEKYJIC HAXOAATCS B COCTOSIHUHM SP? - THOPUIM3ALUN
4) He umeer 3anaxa

5) Pearupyer ¢ runpoxcugom meau (1)

3. BoiOepuTe 1Ba yTBepiKAeHHsl, KOTOpPbIe CIPaBelJIMBbI U JJIsl ITAHOJIA, U
nJas gpeHosa

1) OOpa3yroT CIOXKHBINA (PP B peaKIUsIX ¢ a30THOU KUCTOTOM
2) SIBnArOTCS KUJIKOCTSIMU MPU KOMHATHOM TeMmIiepaType

3) Nmetot 3amax

4) Mexay MOJIEKyIaMu €CTh BOJOPOIHBIE CBSI3H

5) PearupyoT ¢ raJIoreHBOJOPOIHBIMU KMCIOTAMU

4. BriOepuTe 1Ba yTBepP:KAeHUs, CIpaBelJInBbIe VI (peHo1a
1) ABASFOTCS MHOTOATOMHBIMHM CLIUPTaMU

2) pearupyoT ¢ HaTpUeM

3) pearupyroT ¢ BOJHBIM pacTBOpaMu HIEI0UeH

4) pearupytot ¢ pochopHOii KUCTOTOM

5) BcTynaet B peakiuio drepuduxauu



5. ®opmyna BeliecTBa, OTHOCSIIETocs K Kiaccy (eHOJIOB:

A.C¢HsCHs.  B. CgH3(CHa)s. B. CsHa(CHa),. T.
CeHsOH.

6.DyHKIMOHATBHAS Tpynia (EHOJIOB:

A.-COH; b. -COOH; B.-OH; I'.-NHa.

7. IIpoiyKTOM peakuuu B3auMOJIECUCTBUS  (PeHOJIa C THAPOKCUIOM HAaTPHs
SABIISETCS:

A. I'munepar HaTpus. b. [Muknorekcan.  B. ®enomar Hatpusa. [I'. benzoar
HaTpusl.

8. ®opmyiia BemecTBa ¢ HanboJjee IPKO BRIPAKEHHBIMU KUCIOTHBIMU
CBOMCTBAMU:

A. HyCO:s. b. CeHsOH. B. C;HsOH. I'. H>O.

9. ®eHon He B3aUMOJICHCTBYET C BEIIECTBOM:

A. Harpuewm. b. I'mgpokcunom kanusi.  B. A3zotHoli kucnorou. I
YrapHbIM razom.

10. PeakTuB asis pacrio3HaBanusi peHOJIOB:
A. Xmopup xenesa (I11). b. Oxcun menu (11).

B. I'mapoxcun meau (II). I'. AMMuauHbIl pacTBOp OKCHJIA
cepedpa.



11. IIpoxykTom B3aumoaeicTBUsS (PeHOTa  C a30THOW KHCIOTOM

ABJIACTCA:

A. CanununoBas KUCIOTA. b. IlukpunoBas kuciora.

B. bensoiinasa kucinora I'. YroasHas kucnora.

12. ColicTBO, HEXapaKkTepHOe A (peHona:

A. Bricokas Temmieparypa IJiaBiICHUs. b.
TOKCHUYHOCTB.

B. Il;moxas pacTBOpUMOCTH B BOJE. I'. XapakrepHsblii 3anax.

13. C BogHBIM pacTBOPOM THAPOKCH]IA HATPUS pearupyer:
A) meTtaHoI b) dbenon B) sranon

14. OtnuuuTh PEeHOII OT ATAaHOJIA MOYKHO € ITOMOIIBIO 3TOT0 peareHTa:
A) NaCl b) Na B) Br; (BoaH.)

15. ®eHon HE pearupyeT ¢ ITUM BEIIECTBOM:
A) Na b) HCl1 B) NaOH

16. B xone peakumu ¢eHosIa ¢ M30BITKOM OPOMHOM BOBI 00pa3yeTcs:

A) 3,5-nubpomdbenon b) 3,4-nubpomdpenon B) 2.,4,6-
TpuOpoMdeHon

17. ®denon, Kak ¥ MPOIMAHOJI, B3aUMOAECHCTBYET C:
A) NaOH b) Br, B) Na

18. IIpu B3auMOJIEHCTBUU C KaKUM COeMHEeHHEM (DEHOJ Aa€T 0CaioK Oesoro
I[BETA:
A) FeCls b) Br, B) NaOH
19. 1o uncny OH-rpynn paznuyaror:
A) abcTpakTHbIE (PEHOIBI

ABYXaTOMHBIC (I)GHOJ'IBI

b) nonomuuTenbHbIE PEHOIBI

OTBeTHI
1 2 3 4 5 6 7 8 9 10
1,5 1,3 2,3 2,3 I B B b r A




11

12 13 14 15 16 17 18 19 20

20. K dpenonmam oTHOCATCS:
A) C6H6 B) CeHsCHzOH B) C6H5OH F) CH30H

@opMyJIbl B ¥ T HAITUIIUTE B CTPYKTYPHOM BUJIE

21. ®duznyeckue cBoMCTBa heHona

22. [lepeuncnure Bce XUMUYECKHE CBOMCTBA (heHoa

INPAKTHYECKOE 3AHATHUE Ne26

O6o0menne mno Teme «Kuciaopoacomep:kamue — OpraHuveckKue
coeTMHEHUsD)

Lemm:
o 0000UIUTH M CUCTEMATU3UPOBATH 3HAHUSI YUAIIUXCA O
KHCJIOPOACOAEPIKAINX BEIIECTBAX;
e IPOBEPUTH KAUECTBO YCBOCHUS YUEOHOTO MaTepuaa;

e 3aKpCIIUTb YMCHHA COCTABJIAATL YPABHCHHUSA XHUMHWUYCCKUX
pCaKI_[I/Iﬁ I10 TCHCTUYCCKHUM LCIIOYKaM, pCIIATh 3ada4H,




3anauu:
e CTUMYJHUPOBATh IIO3HABATEJIbHYIO AKTUBHOCTD yYalUXCH,
peanusys MeXIPEIMETHbBIE CBSA3H KYPCOB XUMHUH,
UCTOPHUH, UHOOPMATUKH, OHOJIOTHH;
e pa3BUBATh CMEKAJIKY, PYAULUIO, yMEHUS PabOTaTh C
JOTIOJTHUTENBHOU JTUTEPATYPOM, OBICTPO U YETKO
(OpMyIMpPOBATh U BHICKA3bIBATh MBICIIH, TOTUYECKU
paccyxaaTh U IPUMEHATh 3HAHUS HA IIPAKTHKE,
BOCIMTHIBATh YYBCTBO COIIPUYACTHOCTHU K OOLIEMY €Iy,
yMeHue paboTaTh B KOJUIEKTUBE.
e CO3/1aTh YCJOBHUS [UISl BOCIHUTAHHS HKEJIAHHUS AKTHBHO
YUUTBCS, C UHTEPECOM, 0€3 IPUHYKACHUS U IEPETPY3O0K.
®opma paboTHI: (poHTaNIbHAA UHJIMBHIyaJIbHAS U TPYIIIIOBAs
O6opynoBaHue:
o Habop nabopaTopHOI MOCY/IbI, POOUPKH,
POOUPKOAEPKATENTH, CITUPTOBKH
e HabOp pEeaKkTUBOB:
« 1menoub NaOH
e COJIb CUSO4
e TJIMLEPUH
e YKCyCHas KMCJIOTa
o CIHPT TAHOJ
o aNbJETUA

OcHanieHue: KOMIbIOTEP, MyJIbTUMEANNHBINA POEKTOP, CXEMBI ITANIOB YPOKA, KPOCCBOPI
YBEIIMYEHHOU
dbopMBI, TNEpEeHOCHas  JOCKa,  pa3laToyHblii  marepuan, Power  Point  —
npe3enTanus, <lIpunoxenue 1>
<IIpunoxenue 2>
II. Havano ypoka no sranam: TEpMUHOJOTUYECKUI, HOMEHKJIATYpPHBIN, TPAKTUYECKUN,
HKCIIEPUMEHTAJIbHBIN, HHPOPMALMOHHBIN, XUMUYECKUN KPOCCBOP/T
(HaMMEHOBaHUE 3TANOB BBIBEIIUBAIOTCA HA JOCKY MO X0y UX BBITIOJHEHHUS)
1-11 3man Tepmunonocuueckuii (yauTelb yKa3Koi MOKa3bIBAET HA TEPMUH, 3apaHee
HAIMCAaHHBII WA HalleYaTaHHBIM KpyNHBIM MIpU(TOM Ha Hcte popmaTta A4 u
MPUKPEIUVICHHBIA MAarHUTUKAMH K JIOCKE) T10
XOJly OTBETA TEPMHUHBI BBITUPAIOTCS WJIM OTKPEIUISIFOTCS, TEPMUHBI KOTOPbIE
OCTAJIMCh 3a/IaI0TCSl HA MOBTOPEHUE KaK JIOMAIIHEE 3aJaHuUE)

e CIIHMPTHI

o (hyHKUMOHAJIbHAS TPYTINA

¢ MHOTOATOMHBIE CIIUPTHI

o (Qenobl

o ANBJETUJIBI

e KapOOHOBBIE KUCIIOTHI




e CJIOXKHBIE A(UPBI
e KUPBI
2-it 3man_HomenxnamypHoiii
HazoBwuTe 1mo cucteMaTHdecKoit HOMEHKJIATYPE CJICTYIOITNE BEIIECTRA:
a) C3H;OH 6) CH3-COOH; B) CH3-O-C;Hs; r) CH3-CO-CHg;
1) CeHsOH; e) CH3-CH2-CH2-COOH; €) CH3-COO-C,Hs
3- aman_Ilpakmuyeckuii _ydqaniuecs BBITIOJHSIOT Tpu Tu(PepeHIIMPOBAHHBIX 3aaHMS:
1) cocraBieHue
ypaBHEHUH peakiuii 0 FTeHETUYECKUM LIeTIoUKaM; 2) pelieHue 3a1ay; 3) HanucaHue
CTPYKTYPHBIX
dbopMyI1 BEIIECTB MO UX HA3BAHUSIM.
1 3aganme: cocTaBbTE CXEMY B3aMMHBIX MIEPEXOJ0B MEXKY KlaccaMu YIiIeBOI0POI0B

(BBIMOJHSIOTCS] MHAUBUAYAJIBHO U Y JTOCKH)
*1.Cn H2n+2—>Cann—2—>CnH2n+1COH—>CnH2n+1COOH
! ! !
CnHZn CnH2n+1OH Rl-COORz
Il. CH4—>HCOH—CH30H—CH;3Cl—C;Hs—C;HsOH—CH3;COOH—CH3COOCH;
III. 9Tan—3Ten—ITnH— benzon— denon— [IukpuHoBas KkucioTa

!

OTa”oI
IV. CH4—C;Hs—C,HsOH—CH3COH—CH3COOH—CH3COONa
V. CaC03—>CaC2—>C2H2—>C2H5OH—>CH3-COH—>CH3-COOH—>CH3-COO-CH3
2 3ajpanue: permuTe 3a7a4y (3a7a4 pa3InuHOMN CII0KHOCTU: TPEYTOJILHUKOM
0003HauYeHBI 337]a41, PACCUUTAHHBIE Ha CJIa00YCIIEBAIOIIUX PEOSIT,
YEeTHIPEXYTOIBHUKOM — O0YHAIOIINXCSI Ha «4» U 3BE3OUKON — /I yYaIUXCH,
oOy4Jarommxcs Ha «5»)
€ 1. Ilpu HarpeBaHuM MeTaHONa Maccom 2,4 © U YKCYCHOM KHCIJIOTBI Maccou 3,6 T
NOJIYYHJIA METUJIAleTaT
Maccoii 3,7 r. Onpenenure BeIXoA ddupa.
*2. Ilpu cropaHuu HEW3BECTHOTO BellecTBa Maccoil 2,3 r mnomydeHo 4,4.r okcuaa
yriepoaa (IV) u
2,7 T Boabl. OTHOCUTENBHAS TUIOTHOCTH MAPOB BEWIECTBA MO BO3AYyXYy 1,59. Onpenenute
hopmymy
BEILECTBA.
V3. Ompegenure MOJEKYJISIpHYIO (GOPMYJy BeIIeCTBa MO JaHHBIM KOJUYECTBEHHOTO
aHau3a.
MaccoBast n10fi1 3JIE€EMEHTOB B HEM COOTBETCTBEHHO cocTaBiigeT: Bogopoaa 0,090;
yriepoaa 0,550;
kucaopoaa 0,360.0OtHocuTeNnbHas IIOTHOCTH BEMIECTBA IO BOJAOpOAY 22.
€ 3.KakoBa Macca 0€3BOJIHOM YKCYCHOM KUCJIOTHI, ToJTydeHHOU U3 100 r. TeXHUYECKOro
KapOuaa Kaiablusi, MaccoBasi JA0Jsl IPUMECEN B KOTOPOM cocTaBiseT 4%.
*5. Beruncnure Macchl MPOAYKTOB PeaKIMK, KOTopbie 00pasytorcs ipu HarpeBanuu 100 r
ATaHoJa
co 160 r 6pomuga HaTpUst B MPUCYTCTBUM CEPHOM KUCIOTHI. HazoBUTE MPOMYKTHI
peaKkiuu.




3 3ajaHue: HAMUIIUTE CTPYKTYPHBIE (POPMYJIIBI BEIIECTB MO UX Ha3BAaHUSIM

a) TPOIaHOJI-2; 0) 2-meTunOyTaHalb; B) TMpOMaHOH-2 (aleToH); r)
NIEHTAHOBAas KUCIIOTA;

€) STWIOBBIA d(PUp METAaHOBON KHUCIIOTHI; €) 1,2,3-nponantpuoi (TIULEPUH); x)
dbeHom.

3-11 Iman IKcnepumMenmaipHpli  yJ9auyecs 1o rpynnaM pemaroT JBe
HKCIIEPUMEHTAIbHBIC 33]Ja4l HA PacllO3HABaHUE OPTaHUYECKUX BEILECTB

3agauya 1. B 1ByX mpoHYMEpOBaHHBIX MPOOHMPKAX HAXOATCS PACTBOPHI TIUIEPUHA U
anpJeruaa

[Tpu momoIIH OHOTO peakTHUBa Paclo3HANTE UX, 3aAMUIINTE YPAaBHEHUS pEeaKIUi 1
caemnaiite BoIBOA. ( cynbdar Meau, THAPOKCU HATPHs, CIUPTOBKA,
POOUPKOIEPIKATEIN) MPEICTAaBUTENN OT TPYIIIBI y TOCKU
3aIlMCHIBAIOT YPaBHEHUS XUMUYECKUX PEAKIIU U COOOIIAIOT BHIBOJ.

4-11 yman Xumuueckuii Kpocceopo

['pynibl noMy4aroT JUCTHI C 3apaHee HapHUCOBAHHBIM KPOCCBOPAOM U
OJTHOBPEMEHHO MPUCTYNAIOT K paboTe. BpeMs Ha pa3ragsiBanue He Oonee 3-x
MUHYT.

KiroueBoe ¢10B0O — Ha3BaHKUE OJHOTO U3 KUCIOPOJICOIEPKALIIX OPraHUUECKUX

BeuiecTB. (I uuepun)

1. YrneBon, copepxamuiicsi B BAHOTPAJIHOM COKE.

(I'mroko3a)

2. Kilacc OpraHMyYecKux BEIIECTB, IOJYyYAEMbIM OKHCIEHHUEM CIUPTOB.
(Anpaeruapl)

3.JIByXxaTOMHBINA CIUPT. ( DTUIICHIIIMKOJIB)

4. CoJib YKCYCHOU KHCIIOTHI. ( Auerar)

S. Y4eHbIl, OTKPBIBIIMM PEAKUUI0 IOJYYEHHS] YKCYCHOIO albleruja U3 aueToHA.
(Kyuepon)

6. YrieBoq, n30Mep TIIFOKO3BI. ( dpyxro3a)

7. Knacc opraHmyeckux BEIIECTB, MOJIEKYJIbI KOTOPBIX COAEPKAT THUIAPOKCOTPYIIILY.
(CriupThi)

8. CuJbHBIM aHTUCENTUK, KOTOPBIM Ha3bIBAIOT KapOOJIOBOW KHUCIOTOM.

(Denomn)

Kak TonpKkO KpOCCBOp/ pa3rafiad B rpynnax ydauuecs mooYepEAHO OT KaXKI0W IPYIIbI
3aIOJIHSAOT
KpPOCCBOP/I YBEIMUYEHHON (hOPMBI, BEIBEHIEHHBIN HAa IEPEHOCHOU JJOCKE.

IHPAKTUYECKOE 3AHATHUE Ne27
Tect aMHHbI, AMUHOKHCJI0ThI

[lens: nOpoBEpPUTH 3HAHUA M YMEHHUS y4YallUXCA TO TeMEe «AMUHBDY,
CAMHUHOKHUCIIOTHI»



YmMmeuuns:

e OIpCACIATh CTPOCHNC AMHHOB,AMHHOKHCIIOT,
o OIpCACIIATH CTCIICHDb OKHUCIICHUA,

3HaHUsA:

o TpPUBHAIBHBIC HA3BAHUS COCAMHCHHUIA;

e OPHUCHTHPOBATHCS B XUMUYECKUX CBOMCTBAX;
o 3HaTh (hU3MYECKHE CBOWCTBA;

e 3HATh MpUMEHEHHE (HEHOJIOB

¢ KA4YeCTBEHHBIC PCAKIINH;

[Ipennaraembple  TECTOBbIE 3aJaHUSl  COAEPKAT TEOPETUYECKUE U
MPAKTUYECKUE BOMPOCH, COOTBETCTBYIOIIME TpPEeOOBAHUSIM TOCYIAPCTBEHHOTO
CTaHJapTa XUMHUUYECKOTO OOpa30BaHUS: OCHOBHBIC TOHSITHS, 3aKOHBl XHUMHH,
CTPOCHHE, CBOMCTBa, TOJy4YeHHE BaKHEHIIMX KJIAcCOB BemiecTB (0a30BbIH
YPOBEHb)

KonnyectBO BapnaHTOB: 2

TecT Mo TeMe KAMHHBI. AMUHOKHCJIOTBD.
Bapuanr 1.

1.®yHkuoHaIBHOM rpymnoi amuHoB siBisiercs a) - COOH 0) — OH B) — NHz 1) -
COH

2. K amunam ne ornocutcs a) CHsNH;, 6) CH3-NH- C,Hs 8) CH3NO; r) (CHz)sN

3.K nepBuunbiM amunam otHocutest a) CHs-NH- C3H; 6) C2HsNH; B) (CH3)3N 1)
CH3-NH- CgHs

4. K BTOpUYHBIM aMUHaM OTHOCUTCS a) METHUJIAMHUH O) TPUMETHIIAMHH B)
TUJIAMUH T') METUJIATHIIAMUH

5. TpetnunsiM amuHOM siBiisietcst a) CoHs NH; 6) (C2Hs)sN B) CeHsNH; 1)
(CH3)2NH

6. [IpuBenuTe B COOTBETCTBHE (POPMYITYy aMUHA U €T0 Ha3BaHHE
OOPMVYIJIA HA3BAHUE

A) CoHsNHCH3 1) stunamun

B) CH3NH(C3Hs), 2) nponunatuiaMux

B) C2HsNH; 3) meTmmatriiamun



I') CeHsNH; 4) annmun
5) METUIIIUATUIIAMUH

7. T'a30M He siBJIsSIeTCS ) METUJIAMUH O)METWISTUIAMUH B) JUMETUIIAMUH T)
ATUJIIAMUH

8. K apomatnueckum amunam otHocutes a) CeHsNH2 6) CHsNH2 B) Cs Hi1NH 2 1)
(CH3)2NH,

9. O6mIeH hopMyITOl IEPBUYHBIX AMUHOB SIBIISICTCS
a) Cn H2n +1 NH2 6) Cn Hzn +2 NH2 B) Cn H2n-7 NH2 F) Cn H2n +1 NOz

10. OcHOBHBIE CBOMCTBA CHJIbHEE BHIPAXKEHBI y a) aMMHaKa 0) TUMETUIaMUHA B)
METWJIaMHHA T) aHWJIMHA

11. AMUHBI SBISIOTCS OPTaHUYECKUM
a) KUCJI0TaMU 0) OCHOBAHUSAMH B) COJISIMU T') aM(DPOTEPHBIMU COSAMHEHUSIMU

12. AMUHBI He B3aUMO/IEHCTBYIOT C a) KUCIIOTaMu 0) rajioreHaJIkaHaMu B) BOAOU
T) IeI09aMu

13. Ilpu ropenun amuHoB He odpa3yercs a) H,O 6) CO,8) NHs 1) N»
14. KauecTBeHHOH peakiuel Ha aHUJIMH SIBJISICTCS] PEaKIus C

a) OpomoM 6) OpOMHOIT BOJIOM B) a30THOM KUCIOTOM ') aMMHAYHBIM PACTBOPOM
oKcHujia cepedbpa

15. Ilpu ankunvpoBaHUU MeTHIaMUHa 1 MoJieM XJjlopMeTaHa oOpasyercs
a) TpuMeTUIaMuH 0) (peHMIIaMUH B) STUJIAMUH T) TUMETUIaMUH
16. ®opmyne CeHsNH, He cooTBeTcTBYET Ha3zBaHue

a) aHWIWH 0) eHIaMiH B) aMHUHOTEKCaH T') aMHUHOOEH30J1

17. AMuasl 06pa3yroTcsi Ipy B3aUMOJICHCTBUN aMUHOB C

a) aHTUAPUIaMU KapOOHOBBIX KUCIOT 0) aMMUAKOM B) TAJIOT€HAJIKAHAMM T)
KapOOHOBBIMH KHCJIOTAMHU

18. AMUHBI HE UCTIOB3YIOTCA JIJIs1 TIPOMU3BOJICTBA a) BOJIOKOH 0) Kay4yKOB B)
MJIACTMACC T') JIEKAPCTB

19./1n51 mosty4eHusi aMUHOB HEJIb351 UCIIOJIb30BaTh PEAKIIUIO

a) BOCCTaHOBJICHUS] HUTPOCOEAMHEHUM 0) B3aMMOJICHCTBHS aMMHaKa C
raJloreHaJIkaHaMu B) aJIKUJIUPOBAHUS



') HUTPOBaHUs

20. AHUIIMH HE MOKET BCTyNaTh B PEAKLIHUIO C

a) OpoMHOM BOJ1I0# 6) CONSTHON KHCJIOTOMN B) BOJOH T') XJIOPMETAaHOM
21. Jlng aHuIMHA HE XapaKTepHO CIEIYIOIEe CBOMCTBO

a) )KHMJIKOE arperaTHoe COCTOsTHHE 0) XapaKTEPHBIM 3aIax B) XopoIas
PacTBOPUMOCTH B BOJIE T) TOKCHYHOCTD

22. OyHKIIMOHATBHBIMU TPYIIIaMH aMUHOKHUCIOT ABJAsIIOTes a) - COOH 6) — OH
B) —NH, ) - COH

23. AmuHokuciore, umeronien popmyay NHo-CH (CH3) —COOH ne
COOTBETCTBYET Ha3BaHME a) aJaHUH

0) 2-aMuUHOMIPOTIaHOBAS KUCIIOTA B) 0--aMUHOIIPOITMOHOBAS KMCJIOTA T) 2-METHII-2-
aMHUHOA3TaHOBAs KACIIOTA

24. Cpena pacTBOpa aMHMHOKHCIJIOT C OJIMHAKOBBIM KOJIMYECTBOM aMUHOTPYIIIL U
KapOOKCUJIBHBIX TPy

a) HelTpaibHas 0) KUcias B) IMIeJI0YHAs

25.AMUHOKHCIIOTHI TIPOSIBIISIIOT CBOMCTBA a) KUCJIOTHBIE O) OCHOBHBIE B)
ampoTepHbIC

26. AMUHOYKCyCHas KucioTa He BCTynuT B peakuuio ¢ a)NaOH 0) NaCl B) Mg r)
CHsCl

27. JIns aMMHOKHUCIIOT XapaKTEPHBI peaKuM
a) MoJMMEpPH3aIu 0) MOTUKOHACHCAIINH B) CO CIUPTAMHU T') C KUCJIOTaAMH

28. [1pu B3anMOIeHCTBUYA aMUHOKHUCIIOT MEXKTy CO00i MOTYT 00pa3oBaThCs
o0OpasyrTcs

a) TUTICTITU/IBI O) TPUTICTITU/IBI B) CIIOKHBIC A(UPBI T') TTOTUIETITHIbI
29. Jlns nojiydyeHus: aMMHOKHMCIIOT MOYKHO MCIIOJIb30BAaTh peaKIuu

a) TUAPOIIN3a OCIKOB 0) B3aUMOICHCTBUS TAIOT€HOIIPOU3BOAHBIX KaPOOHOBBIX
KHCIIOT C aMMHAaKOM

B) OMOTEXHOJIOTMUECKHUI METO/I T') B3aUMOIEHCTBUE KAPOOHOBBIX KUCIIOT C
aMMHAaKOM

30. AMMHOKHCIIOTHI HEe HCIIOJIB3YHOTCH

a) B MeUIIMHE 0) I TPOU3BOACTBA KPAaCUTEIICH B) JUIsl CHHTE3a OCIIKOB T') B
CEJIbCKOM XO35IMCTBE.

TecT mo Teme KAMHHBI. AMUHOKHCJIOTHI».

Bapuanr 2.



1.®dyakuoHaIBHOM rpymnon aMmuHoB siBisiercs a) - COOH 6) — OH B) - COH ) —
NH;

2. K amunam otHOcuTCs Bee BemlecTBa, kpome a) CoHs NO2 6) CHz-NH- C3Hy B)
C6H5NH2 F) (CHg)zNH

3.K mepBuunbiM amuHaM oTHOcUTCS a) NHy- CsHy7 6) (C2Hs) 2NH2 B) (CH3)sN 1)
CH3-NH- CgHs

4. K BTOpUYHBIM aMUHAM OTHOCHUTCS a) METHUJIaMUH 0) TPUMETHUIIAMUH B)
JTUATHJIAMUH T) aHWJIHH

5. TpernunsiM amuHoM siBiisieTcst a) CoHs NH, 6) (C2Hs)2 NH B) (CgHs ) sNT)
(CHs)NH

6. [IpuBenuTe B cOOTBETCTBHE (POPMYITY aMHUHA U €r0 Ha3BaHUE

®OPMYVYJIA HAZBAHUE

A) CeHsNHCH3 1) TpusTunamun

B) N(CzHs)3 2) npormnamus

B) CsH;NH; 3) metunmstrinamux

I') CeHsNH; 4) amuHOGEH30

5) metundeHuIaMuH

7. 'azamu ABJSAIOTCA a) METHWIAMUH 0)dEeHUIaMUH B) IUMETUIIAMUH T) 3TUJIAMUH

8. K apomatndecknm amuaaM otHocuTcs a) (CeHs ),NH 6) CH3NH; B)
Cq HoNH , F) (CH3)3N

9. OO01eit popmysoit IEPBUYHBIX AMUHOB SIBJISIETCS
a) CnHon+sN 6) CnHan+2NH> B) CnHanz NH2 F) CnHon+1NO>

10. OcHOBHBIE CBOICTBA CUJIBHEE BBIPAXKEHBI Y @) AUITHUIaMUHA 0) METHUIaMUHA B)
aHWJIMHA T') aMMHaKa

11. AMUHBI SIBISIOTCS OPTraHUYECKUM
a) KUCJIOTaMU 0) OCHOBAaHUSAMHU B) COJISIMU T') aM(OTEPHBIMU COCTUHEHUSIMU

12. AMUHBI B3aUMOAEHCTBYIOT C a) KUCIIOTaMU 0) rajloreHajKaHaMH B) BOJIOM T)
niesI04amMu

13. B oTiinume ot yriieBoJ0poA0B NMPU TOPEHUU aMUHOB o0pa3yercs a) H,O 0)
COz B) NH3 F) N2

14. KauecTBeHHOW peaKMell Ha aHWIMH SIBJISIETCS] PEAKIIUS C
a) 6pomoM 0) 6pomMHOIT Bo10# B) TApokcuaoM Meau (I1) T) a30THOM KUCITOTOM
15. IIpu ankuJIMpOBAHUM ITHIIAMUHA 2 MOJISIM XJIOpMETaHa 00pa3yeTcs

a) TPUMETUIIAMUH 0) TUMETHUIATHIIAMUH B) STUJIAMUH T) IUMETHIIAMUH



16. ®opmyne CeHsNH, cooTBeTcTBYET HazBaHue

a) aHWIVH 0) STUJIAMUH B) aMUHOATaH T') HUTPOOCH30

17. AMuzel 06pa3yroTcst Ipy B3aUMOICHCTBIN AMUHOB C

a) raJIorTeHaHTUAPHUIaMU KapOOHOBBIX KUCIOT 0) aMMHAKOM B) rajoreHajIkaHaMHU
') KApOOHOBBIMH KUCIIOTAMHU

18. AMUHBI He HCTIIOJIBL3YKTCSH JIJIs POM3BOJICTBA a) BOJIOKOH 0) JIEKapCTB B)
KpacuTesei I) KayqyKoB

19.]_—[JISI IIOJIYUCHUA aMHUHOB HCJIB3: UCIIOJIb30BATh PCAKIIUIO

a) BOCCTAHOBJICHUSI HUITPOCOEIMHEHUH 0) B3aUMOICUCTBUS aMMHUaKa C
rajoreHajikaHaMH B) aJIKUJTUPOBAHUS

T') HUTPOBAHUSA

20. AHWIMH HE MOKET BCTYNaTh B PEAKIHUIO C

a) OpoMHOI BOJ10#1 0) CepHOI KUCIIOTOM B) BOJIOHN T') OpOMAITaHOM
21. JIiig aHunvHa HE XapaKTEPHO CIEAYIOIIEE CBOMCTBO

a) )KMJIKOE arperaTHoe COCTOsTHUE 0) XapaKTEpHBIM 3aax B) Xopolias
pPacTBOPUMOCTH B BOJIE I') TOKCHYHOCTD

22. OYHKIIMOHAIBHBIMU TPYIITIaMU aMUHOKHCIIOT siBJsitorest a) - COH 0) — OH B) —
NH; r) - COOH

23. Amunoxkucnote, umerorieit popmyiny NH,-CH ; -COOH ne
COOTBETCTBYET HA3BaHUE a) aJlaHWH

0) aMHHOATaHOBAs! KUCIIOTA B) aMUHOYKCYCHAsI KMCJIOTA T') TJIUIUH

24. Cpena pacTBOpa aMHHOKHCIIOT C OOJBITUM KOJIMYECTBOM aMHUHOTPYIIII, YeM
KapOOKCUJIBHBIX TPy

a) HeWTpasbHas 0) KUCasl B) MeJI0YHas

25.AMUHOKHCIIOTHI TIPOSIBJISIIOT CBOMCTBA a) KUCJIOTHBIE 0) OCHOBHBIE B)
am(poTepHbIe

26. AMuHOYKCYyCHas KuciioTa BeTynuT B peakiuio ¢ a) CHzOH 6) Na B) MgO 1)
HCI

27. Ins aMUHOKHUCIIOT He XapaKTePHA PEaKIUs

a) moJIMMepu3aluu 0) MOJMKOHEHCAIIMH B) CO CIIUPTAMHU T') C KUCIOTaMHU



28. Ilpu B3aMMOAEMCTBUM aMUHOKHUCIIOT MEXKY COO0H MOryT 00pa3oBaThCs
a) TUNEeNnTHU bl 0) TPUNENTU B B) TPOCTHIEC A(PUPHI T') MOTUIETITHIBI
29. J1ns noay4eHusl aMUHOKHUCIIOT HeJIb3§l UCI0JIb30BaTh pEaKLuu

a) TUApon3a OENKOB 0) B3aUMOICHCTBUS TaJOTEHONPOU3BOIHBIX KAPOOHOBBIX
KHUCJIOT C aMMHAaKOM

B) OMOTEXHOJIOTMYECKHUI METO/I T') B3aUMOIEHCTBUE KapOOHOBBIX KUCIIOT C
aMMHaKOM

30. AMUHOKHCIIOTBI HE UCTIOJIB3YIOTCS

a) B MeauIuHE 0) JJIs IPOM3BOJICTBA KpacuTesel B) JJIsl CHHTe3a OCJIKOB T') B
CEIILCKOM XO3SIMCTBE.

OTBETBI.
Ne Bonpoca Bapuanr 1 Bapuanr 2
1 B r
2 B a
3 0 a
4 r B
5 0 B
6 3514 5124
7 0 0
8 a a
9 a a
10 0 a
11 0 0
12 r a,0,r
13 B r
14 0 0
15 r 0




16 B a
17 a a
18 0 r
19 r r
20 B B
21 B B
22 a,B B,T
23 a a
24 a B
25 B B
26 o a,0,B,T
27 0,B,T a
28 a,0,r a, o,r
29 a,0,B r
30 0 0

HNPAKTHYECKOE 3AHATHUE Ne28
IIpoBepounas padora no reme «Ilomumepnbn».
HEJIb: npoBepuTh yCBOEHUE YUYEOHOTO MaTepuasa o JaHHOU TeMe.

[TpoBepounas pabora mo Teme «Ilomumepbi»
B-1

1.  BbICOKOMOJIEKYJISIPHBIE BEIIECTBA, MOJIEKYJIbI KOTOPBIX COCTOSIT U3
OOJIBILIOTO YKCIIAa TTOBTOPSIOMINXCS CTPYKTYPHBIX 3BE€HBEB, COSITUHEHHBIX MEXKITY
co0OM XUMUUYECKUMHU CBSI35IMU, Ha3bIBAIOT:
a) ulactmacca  0) moauMep  B) MOHOMEpP  T') CTPYKTYPHOE 3B€HO  JI)
BOJIOKHO
2.  BpIcOKOMONEKYIApHBIC BEIICCTBA JIMHEHHOTO CTPOCHMSI, PUTOTHBIC JIJIS
U3TOTOBJICHUS TEKCTHUJIHBHBIX MAaTEPHAIIOB —
a) mmactMacca 0) moJMMep  B) MOHOMEpP  T) CTPYKTYPHOE 3BEHO 1)
BOJIOKHO

HasBanwue nommMepa: OO6aacTh NIPUMECHEHUS
1. TIlommdTuien A. Jleramu aBTOMOOMIICH, OIOIMIBEI IJIS
2. Tlomuctupon 00yBH, BOJIOKHA, IEHOTIJIACTHI



w

[Tommamu B. Men3ypku, Kopiiyca TE€JIE€BU30POB,
4,  Tlommyperan UTPYILIKU
C. VYmnakoBouHBbIE TJICHKH, OYTHUIKH,
000JI0YKH KabeJel
D. Boaokna
3. CooTHecuTe MEXIy COOOM:

Hassanue nommmepa: Bupa nonmmmepa:
1. IlonmuaTnnen A. TepMOpEaKTUBHBIN
2. [Tommactupon B. TepmomnacTuuHbIi

3. Ilommamuy
4. Ilonuyperan

A)nen 0)BHUCKO3a B)KalpoOH T) XJIOMOK 1) MIEJK

6. MlckycCTBEHHOE BOJIOKHO:

A)nen 0)BHUCKO3a B) KalpoOH T) XJIOMOK 1) IIEJK

7. CUHTETHY€ECKOE BOJIOKHO:

A)nen 0)BHCKO3a B) KallpoOH T) XJIOMOK 1) IIEJK

8. BOJI0KHO, M3BECTHOE 0] HA3BAHUEM «TOPHBIH JICH»

A) kaoniuH 0) acOecT B) JaBCaH T) CJIOJA

9. CooTHECUTE MEKTY COOOM:

Ha3zBanue BonokHa: [TponcxoxieHne BOJIOKHA!

1. xJT0MI0K A. TIpuUpoIHOE PACTUTEIHLHOE

2. acbect B. nmpuponHoe *KHUBOTHOE

3. mepcTh C. mpupogHOE MHHEPAITLHOE

4, naBcaH D. XuMHYECKOE HCKYCCTBEHHOE
5. BUCKO3a E. Xxumuyeckoe CHHTETHYECKOE
6. 1IeJIK

7. Koupa

8. IKyT

9. Haiinon

10. menpka

[IpoBepounas padota o treme «llonmumepnn»
B-2
1. HuzkomouiekyIsipHOE BEIIECTBO, 00pa3yrollee MOJIUMEDP B PEaKIIUU
MOJTUMEPU3AITIH:
a) ulactMacca  0) mojauMep  B) MOHOMEpP — T') CTPYKTYPHOE 3B€HO  JI)
BOJIOKHO
2. [ToBTopstromuiicss hparMeHT B MOJIEKYJIE MOJIMMEPa—
a) mmactMacca 0) moJMMep  B) MOHOMEpP  T) CTPYKTYPHOE 3BEHO 1)
BOJIOKHO
CooTHecuTe MEXIy CO00i:
HasBanue nommmepa: OO6acTh MPUMEHEHUS:



1. ITonunponunen A. TednoHoBBIE TOKPHITHS MOCY/IBI,

2. TlonmuBUHUIXIOPHUT AJIIEKTPOU3OJISALIHS
3. CUINKOHBI B. BonooTrangkuparomue moKpbITHS,
4. ITonmuteTpadgTopITUIICH MMILIAHTATEI

C. TpyOsl, HCKyCCTBEHHAsI KOXKa,
XO3SIICTBECHHBIE CYMKH
D. Jleranu aBTOMOOMICH, TPYOBI.

Hassanue nommmepa: Bupa nonmmmepa:
1. IonunponuiieH A. TepMOpEaKTUBHBIN
2. [TonmBUHUIXIOPUL B. TepmomnacTuuHbIi

3. CUIMKOHBI
4. [MonurerpadTopaTUiIcH
[Taxyuas cMona JIlukBugambapa BOCTOUHOTO HOCUT Ha3BaHUE
a) TOPHBIN JIeH 0) IpakoOHOBAa KPOBH B) CTHPAKC
6. Uckitounte nUIIHEe MOHSITHE:
a) moaumepusanus  0) u3omMepusanus  B) MOJUKOHACHCAIUS
7. UckirounTe JIMIIHEE MTOHSITHE:
A) eH 0) XJIOTIOK ~ B) TOPHBIN JIEH T) KYT 1) IIEHbKa
8. UckitounTe JUIIHEE MOHSATHE:
A) HailsioH ©0) KampoH B) MOJUATUJIEH T) JaBCaH
9. CooTHECUTE MEKTY COOOM:
Ha3zBanue BonokHa: [TponcxoxieHne BOJIOKHA!

1. mepcthb A. TpupoHOE pacCTUTEIHLHOE
2. JeH B. nmpuponHoe *KHUBOTHOE

3. IKyT C. mpupogHOE MHHEPAITLHOE
4, acbect D. XuMHYECKOE HCKYCCTBEHHOE
5. xpuzoTHi E. Xxumuyeckoe CHHTETHYECKOE
6. Koiipa

7.  ameratrHoe

8.  dHaHT

9. menk

10. xmomoxk

INPAKTUYECKOE 3AHATHE Ne29
Pacno3HaBaHue BOJIOKOH H ILJIACTMACC.

YueOHas nesib: GopMHUpPOBATH YMEHUS PadOTaTh B XUMUUYECKOM J1abopaTopuu,
CaMOCTOSATEILHO ONPEACNISITh X0 PaOOTHI.

3agaun:

1. HayuuTbcs paznumyaTh HOJIUMEPHI U BOJIOKHA APYT OT ApYra Mo MPOoyKTam
TOpPEHUs, TI0 OTHOIICHHIO K KHCIIOTaM, IejiouaM, OpOMHOM BOJIE U PaCTBOPY
MepMaHraHara KaJjusl.



2. 3aKpenuTb yMEHHsI CAMOCTOSATEIBHO IPOBOJAUTHD XUMUYECKHE
DKCIEPUMEHTHI.

OobecneyeHHOCTD 3aHATHSA (CpeaCcTBA 00yUYeHHs):
Terpaap 1y 1aOOpaTOPHBIX PadbOT B KIETKY.
Pyuxa.
[IpocToit kapanpaari.

JIuneiika.

A A

O06opy0BaHUE U PEAKTUBBI

O0OopynoBaHne M peaKTUBBI:

HpOKJIa,Z[Ka OTHC3alIUTHAA KCpaMHUICCKasd, ITUIIIbI TUT CIIBHBIC (I/IHI/I HI/IHHGT),
CIIMPTOBKA, CTCKIIIHHAA ITAaJIOYKa, IJIaCTHHA U3 JKCCTH

KpaTKne TCOPETHYECCKUE U y‘lﬁﬁHO-MCTOHI/I‘leCKI/Ie MaTepuajabl
M0 TEME NMPAKTUICCKOI0 3aHATUA

[TonruMepaMu Ha3bIBAIOT BEILIECTBA, MOJIEKYJIBI KOTOPBIX COCTOSIT U3 MHOKECTBA
MOBTOPSIOIINXCS CTPYKTYPHBIX 3B€HBEB, COCIMHEHHBIX MEXTY COOOM
XUMHUUYECKUMHU CBsI3siIMU. CyIIIECTBYET IBA OCHOBHBIX CIIOCO0A MOTYUYCHHUS
MOJIMMEPOB — PEAKIUU MOJIUMEPU3AIUU U PEAKIINH TTOJIUKOHACHCAIIUN.
Peaxkyus nonumepuzayuu — 370 XUMUYECKHUM ITPOLIECC COCTUHEHUS] MHOKECTBA
HCXOJHBIX MOJIEKYJI HU3KOMOJICKYJISIPHOTO BellecTBa (MOHOMEpPA) B KPYITHBIS
MOJIEKYJIbI (MAKPOMOJIEKYJIbI ) TIOJIMMEPA.

B peakiuto nonuMepu3alu MOTYT BCTYIIaTh COSITMHEHUSI, COJIEpIKAINE KPATHBIE
CBSI31, TO €CTh HEIPESIbHbIE COSAMHEHUS. DTO MOTYT OBITh MOJICKYJIBI OJTHOTO
MOHOMEpA WU Pa3HbIX MOHOMEPOB.

B nepBom ciyuae NpoucxoauT peakiiyus roMONOJIMMEPU3AIINN — COSTUHECHUE
MOJIEKYJI OJTHOTO MOHOMEPA, BO BTOPOM — PEAKIIUS COMOIUMEpU3aIlui —
COCIMHEHNE MOJIEKYJI ABYX M 00JIee CXOIHBIX BEIICCTR.

K pPCaKkOIusAM IrOMOIIOJIMMCPHU3AIUH OTHOCATCA PCAKIHUHA ITOJTYUYCHUS ITOJIMITUIICHA,
IMOJIMITPOIIUJICHA, IIOJIMBUHUWIXJIOpKUAA U T. O., HAIIPUMCP:

nCH,=CH 2% [ oH —CH—
2 I 2 l
CHs C}I3 n

nponer (1pomusies) TOAMITPOIHIeH

BripakeHne B CKOOKaxX Ha3bIBAIOT CTPYKTYPHBIM 3BEHOM, a YHCIIO n-B hopmyrie
MOJIMMEPA — CTENEHBIO MOJIMMEPU3ALIUH.



K peakmusim cononnMepusanuu OTHOCUTCS, HAIPUMED, PEaKus MOTydeHUs
OyTaJueH-CTUPOIBHOTO KayuyKa.
nCH,=CH—CH=CH,, + nCH2==(‘3H —

C6H5
Oyraguen-1,3 CTHpOI
— (—CHZ—CH==CH~—CH2—CH2 ~(|3H~-
CGHS n

Oy TaiHeH-CTHPONBHLI KAYYYVK
Peammﬂ MNOJIMKOHACHCAIIUN — 3TO XUMHWYECKHUHU nponecc COCANMHCHUA
HCXOOHBIX MOJICKYJ MOHOMCPA B MAaKPOMOJICKYJIbI ITIOJIMMCEPA, I/II[yHII/Iﬁ C
06pa30BaHI/ICM M0OOYHOTO HHU3KOMOJICKYJIIPHOT'O IIPOAYKTA (qame BCETO BOI[BI).
B pC€aKunu MOJMKOHACHCAINN BCTYIIAIOT MOJICKYJIBI MOHOMCPOB C
q)YHKHI/IOHaJILHBIMI/I rpymniamu.

Hampumep, peakuus nonyuenus GpeHonHopManbIeruaIHbIX CMOIL:

OH
0 H* wi OH
nCgH,—~OH + nH~c\H e CH,—| + nH,0
n
dexon dopmatnIerng deroNPOPMATBASTHAHAR CMONA

C ITIOMOIIIBIO peaKHI/Iﬁ IMIOJIMKOHACHCAIIUU I10JIYHal0T HOHI/IB(l)I/IpI)I, IIoJIMaMu1bl,
MMOJINYPETAHDI, ITOJIMAKPUII U T. A.

Il1acTMacchl.

ILmacTmMaccaMu Ha3bIBalOT MaTCpuaJibl, U3AroTOBJIKICMBIC Ha OCHOBC ITOJIMMCPOB.
ITiracTMacchl codeTaroT B cede pa3H006pa3H1>1€ OCHHBIC KAaYCCTBA, TAKHUC KaK
J'IéFKOCTB, IMPOYHOCTb, XUMHNYCCKas

CTOMKOCTD U JIp., KOTOpbIe 00YCIOBUIIM MPOHUKHOBEHNE UX B PA3JIMUHbBIC OTPACIIH
HapoAHOTrOo X03siicTBa. Kpome moirmepoB (MX 4acTO Ha3bIBAIOT CMOJION) B
rJIacTMaccax Mmo4YTH BCerJia CoAepKaTcs APyrue KOMIOHEHThI, MPUIAt0IIIe
MaTtepuaiy onpenenéHuble kauectBa. [lonrmepHoe BemecTBO SABIASETCS ISl HUX
CBSI3YIOLLHM.

B mactMacchl BXOAST HAMOJHUTENH (IpeBecHast MyKa, TKaHb, acOecT, CTeKJIoBaTa
U JIp.), KOTOPBIE YIIYUIIAIOT MX MEXaHUYECKHE CBOMCTBA.

[TnacTudukaTopsl — MOBBIIAIOT AJIACTUYHOCTD, YCTPAHIIOT XPYIKOCTb.

CTabunm3atopbl — CIOCOOCTBYIOT COXPAHEHUIO CBOMCTB TIACTMACC B MPOIIECCE UX
nepepaboTKU U UCTIONH30BaHM; KPACUTEIH MPUAAI0T HEOOXOIMMYIO OKPACKY.

OOBIuHBIE CTTOCOOBI TTOTYYECHHS TIOTUMEPOB — ATO PEAKIINH MOJTMMEPHU3AITIH,
JIe)KaIME B OCHOBE MOJYYECHUSI TEPMOIUIACTUYHBIX IUIACTMACC, U PEAKIIUU
MOJIMKOHAEHCALMY, JIEKAIIKNE B OCHOBE MOJIYUYCHUSI TEPMOPEAKTUBHBIX JIACTMACC.

TepmoriacTUYHbIE TOJIMMEPHI IPU HArPEBaHUU PA3MATYAIOTCS U B 3TOM
COCTOSIHUH JIETKO U3MEHSIOT (POPMY, KOTOPYIO COXPAHSIOT MpH oxjiaxaeHuu. [Tpu



CJ'ICI[YIOIHGM Har peBaHI/II/I OHHU CHOBA pa3M;1rqa10Tc;1 41 MOFYT HpI/IHI/IMaTb HOBYIO
opmy.

TepMopeakTUBHBIE ITOIMMEPHI IPU HArPEBaHUU CHA4aJla CTAHOBATCS
IUTACTUYHBIMU, TIPH JaJIbHENIIEM HATPEBAHUN YTPAYMBAIOT IUNIACTUYHOCTb,
CTaHOBSATCS HerlaBKUMHU. [I0BTOpHO mepepadoTaTh TaKOil MOJUMEP B HOBOE
U3JIETIUE HEBO3MOXKHO.

Haunbosee THIIMYHBEIMH CIIOCOOaAMH IMOJIYy4CHUSA I/ISI[CJ'II/Iﬁ N3 TCPMOIINIACTHYIHBIX
IIACTMACC SIBJISICTCS JINTHE Mo JaBJICHHUCM U SKCTPY3UA (BI)II[aBJ'II/IBaHI/IC), a u3
TCPMOPCAKTUBHLIX IJIACTMACC — IropA4YCC IPCCCOBAHUC.

KpaTKaﬂ XapPaKTEPUCTUKA HEKOTOPLIX IJIaCTMACC

[TonuaTHIieH — TBEPABIH, )KUPHBIN HA OIIYIb, OEJIO0T0 I[BETa TEPMOTIACTUUHBIHI
nosimMep. CToek 1Mo OTHOLIEHUIO K arpeCCUBHBIM cpefaM. biarogapsi BBICOKOU
TeMIlepaType IIaBiIeHus, 001a1aeT CyllIeCTBEHHbIMH IIPEUMYILIECTBAMU NIEPET
JpYTMMH MaTepuaiamMu (IOJIUATUIEHOM, MTOJIMMETUIMETAKPUIIATOM,
MOJIMBUHWIXJIOPUIOM), OJIU3KHUM I10 CBOMCTBAM.

[TonunponwieH UAET Ha U3TOTOBJICHUE BRICOKOIIPOYHOM M30IAIIMU, TPYO, neranei
MaIllMH, XUMMUYECKOW anmnaparypsl. biarogaps BBICOKOH MEXaHUYECKON
MPOYHOCTH, €TO UCIOJIB3YIOT JIJIsl U3TOTOBJICHUSI KAHATOB, CETEH, TEXHUYECKUX
TKaHEN.

[TonuBuHMIXTOpU T — 00J1a71a€T OOJIBIION XUMUUECKON CTOMKOCTHIO, XOPOIIIUMHU
AIEKTPOU3OJISIIMOHHBIMA CBOMCTBAMH M OOJIBIIION MEXaHUYECKOW MPOYHOCTHIO.
TepMoIUTaCTUYHBIN MOJUMEP, HA €r0 OCHOBE M3rOTaBJIMBAIOT J[BAa BU/IA IJIACTMACC:
BHUHHILIACT, 0010 3HAYUTEIHLHOM )KECTKOCTBIO U IUIACTHKAT — 00JIee
MSITKAN MaTepUal.

BuHuIacT uaéT Ha U3roTOBJICHHE XMMHUYCCKH CTOMKOM armaparypbl, BAaHH JIsI
HUKCJTUPOBAHUS, )KECTKUX IIEHOK. [I1acTUKAT UCTIONB3YeTCs TS U30JISIUH, JUIS
IIPOM3BOICTBA MPEAMETOB IIIMPOKOTO MOTpeOIeHUs (TUTAIEH, CyMOK, TUHOJICYMa,
KJICCHOK, JUTSI TTOJTYYICHHSI MaTEPHAJIOB, 3aMEHSIFOIIMX KOXKY — B IPOU3BOJICTBE
o0yBH).

[TonmuMeTnIMeTakpuiIaT — 3a CBOIO MPO3PAYHOCTh HA3BIBAETCS] OPTaHUYECKUM
crexioM. O0nasaer y10BIETBOPUTEILHON MPOYHOCTHIO U 3HAYUTEIbHO MEHBIIEH
XPYIKOCTBIO, YeM OOBIYHOE CHIIMKATHOE CTEKJI0, CHOCOOHOCTBIO MPOIMYCKaTh
yJbTpapuoaeToBblie JIyun. TepMOMmIacTUUHbIN MOIUMEpP, HAXOIUT IPUMEHEHHE B
CTPOUTENLCTBE, B YaCOBOM JI€JIe, PA3IMYHBIX OTPACISIX MPOMBIIIJICHHOCTH | B
OBITY.

®denosnpopmanbaeruaHas cMoJia — OOBIYHO UCIOJIB3YETCS B CMECH C
HATIOJHUTEIISIMU, KPACUTEIISIMU | T.I1., @ 3aT€M Yy>K€ IIPOU3BOIAT (pOpMOBaHHE
U3JIEUNA CI0ocOOOM Topsiuero mpeccoBanusi. TepMopeakTUBHBIN MOIUMeEp.
BBeaeHue pa3inuHbIX HAITOJHUTENIEH O3BOJISET MOJYUYUTh MaTepUaibl, UMEIOLINE
LIEHHbIE CBOMCTBA. TaKk TEKCTOJIUT U CTEKIIOTEKCTOJIUT, APMUPOBAHHbIE



TCKCTHUJIbHBIMHU TKAHAMHU U CTCKIIOTKAHbIO, I10 ITPOYHOCTHU OJIN3KHU K

AOPAJTFOMUHHAIO U CTAJIHN.

TekcTonuT — xJIonm4aro0yMakHasi TKaHb, IpoNuTaHHas GpeHoahopMalbIeruaHoON
CMOJIOH U CIIPECCOBAHHAs IPU MOBBILICHHON TEMIIEpATypE. Y CTONYUB K
Harpy3kam. Jlerko mogmaércs mexanudeckoit oopabotke. [lpumensercs ans
W3TOTOBJICHHUSI IAPUKONIOAIIUITHUKOB, IIECTEPEHKH ISl MAIIUH,
MIPETYCMOTPEHHBIX TIPH OOJIBIIUX HArpy3Kax.

Taoaunna 1 «PacnozHaBaHue mjiacTMace»

Ha3Banue miacrMacchbl

OTHoOLICHHE K

Xapakrep ropenus

HATPEBAHMIO
[TonmyTnen Pazmsryaercs — ['oput cuHEBATHIM IIJIAMEHEM,
MO>KHO BBITSIHYTh | pacipocTpaHsisi ci1aObIi 3amax
HUTb. ropsiero napaduna. [pu
TOPEHUHU OTIEIISIIOTCS KaIlIu.
BHe miamenu npogomxaer
TOpETh.
[TonmuBUHWIXTTOPU Pa3zmsiryaercs npu | ['opuT KONTAIIMM TIJITAMEHEM.
(MOTUXJIOPBUHUI) 60-70°C, BpIIIIC BHe niamMeHu He ropur.
110-120°C
pasnaraercs.
[Tonuctupo Pa3msiruaercs — [NopuT KonTAIMM MIIAMEHEM,
JIETKO pacnpocTpaHsis
BBITATUBAIOTCS cnenuduueckuii 3anax. Bue
HUTH. IIJIJAMEHH MPOJOJIKAET TOPETh.
[TonmumernnmMerakpuiaTt Pasmsryaercs. ['oput xkEnThIM NIAMEHEM, C
(opr. CTeKIO) CUHEW KallMOU y Kpaes, C
XapaKTEPHbIM
MOTPECKUBAHUEM,
pacupocTpaHsisi pe3KUi 3arax.
Hemmynony Paznaraercs. ['oput ouenb OBICTPO, OCTABIISS

CJICABI 30JIHI.

denondopmanbaeTUIHbIC
IUTACTMAaChI

Pazmaraercs npu
CUJIBHOM
HarpeBaHUH

3aropaercs ¢ TpyAOM, IpH
ropeHun oOyriMBaeTcs,
pacIpoCTpaHss PE3KUH 3arax
dbenona. Bae miameHu
MOCTEIEHHO FaCHET, HE
pazmsryaeTcs.

BoaokHa




— MIPUPOJIHBIE UM UCKYCCTBEHHbBIE BBICOKOMOJIEKYJISIPHBIC BEIIECTBA,
OTJIMYAIOUIUECS OT JPYTUX MOJUMEPOB 00Jiee BHICOKOM CTENEHBIO
YHOPSIOYEHHOCTH MOJIEKYJ U, KaK CIEJCTBUE, OCOOBIMU (PU3NUYECKUMHU
CBOMCTBaMHU, TO3BOJISIIONIMMU UCIIOJIB30BATh UX JIJIS TIOJydeHust HuTe. BomokHa
JeJSAT Ha HaTypasibHbIE (IPUPOIHbIE) M XuMHUUYeckue. HatypalibHbie BOJIOKHA
MOTYT OBITh PACTUTEIILHOTO UJIU )KUBOTHOT'O MPOUCXOKACHUS. XUMUYECKUE
BOJIOKHA B CBOIO OY€pEAb MOPA3AEISAIOT HA UCKYCCTBEHHbBIE U CUHTETHYECKUE.

IIpupoaHbie BOJIOKHA:
Bonoxno pacmumenvnozo npoucxosrcoenus — XJIOMOK, JIEH.

XJI0KOBOE BOJIOKHO IMOJIY4aroT U3 CY6TpOI'II/ILI€CKOFO PaCTCHUA — XJIOIIYaTHHUKA.
XJIOKOBOE BOJIOKHO JICTKOC, 1OCTATOYHO IIPOYHOC, MATKOC, TUTPOCKOIINIHOC.

Bonokna srcusommnoco I/IPOMC)COOfcaeHuﬂ — MCPCTh U HICJIK.
Mlenx BBIpa6aTBIBaIOT MHOT'OYHMCJICHHBIC I'YCCHHUIBI U IIaYKH.

[IlepcTh — BOJIOKHA BOJIOCSIHOI'O ITOKPOBA OBELL, KO3, BEPOJIIOI0B U JPYTHX
KUBOTHBIX.

HckyccTBeHHbIE BOJIOKHA:

HaunOombmee 3Hauenue CpCan NUCKYCCTBCHHBIX BOJIOKOH 3aHUMAIOT auemammuoe u
6UCKO3HO€ 60J10KHA, I10JIy4aCMBbIC U3 ﬂpCBCCHOﬁ OCIIOJI03bI.

CHHTeTHYEeCKHE BOJIOKHA:

W3 CHHTCTHYECKHUX BOJIOKOH HaWOOJIBIINN HHTEPEC MPECTABIISAIOT ITOTHAMHUIHOC
BOJIOKHO — TIoJinaMu/l — 6 (KarpoH) 1 noymdpupHoe —
MOJIMATUIICHTJIUKOJIbTepedTanaT (JlaBcaH).

Kanpon nmony4aroT U3 KanpoJiakraia, KOTOPbIF 0T BO3IEHCTBUEM BOJIbI
pa3MbIKaeT UK, 00pa3ys € — KAMpPOHOBYIO KUCTOTY. Y3 3TOM KUCTOTHI B
pe3yabTaTe MOJUKOHICHCAIIUH 00pa3yeTcs MOIMMEp JIMHEHHON CTPYKTYPHI:

N HoN — (CHa)s — COOH — [- NH — (CHo)s — CO -Jn + (n-1)H.0

Jlaecan (nonustuneHTepedTanar) - mpeacTaBUTEIb MOIUIGUPOB:

% %
%D—CH;CH;D—COC%
Il

Honyuarom peaxuueil MoMMKOHACH AN TepedTaneBoi KUCIOTH U
ATUJICHTJIUKOJIS:

HOOC-C¢H4s-COOH + HO-CH,CH>-OH + HOOC-C¢Hs-COOH + ... —
— HOOC-CgH;-CO — O-CH,CH,-O — OC-CgH4-CO — ... + nH0

noaumep-cmona



B o0miem Buze:
n HOOC-C¢H4-COOH + n HO-CH,CH,-OH —
— HO-(-CO-CgH;-CO-0O-CH,CH,-0-)-H + (n-1) H,0

Taoaunna 2. «PacnmosHaBanme BOJOKOH)

BoJaoknHo Cxxuranue

XJ10110K ["opuT ObICTpO € 3amaxoMm xk€Hoi Oymaru. [locne ropenus ocraercs
CEpBIN MeTe.

[lepcTts ['oput MemieHHO ¢ 3anaxoM XKEHBIX nepbeB. [lociie ropenus
o0OpaszyeTcsi XpylKui YEPHBINA MIAPUK, PACTUPAIOUTUNCS B TTOPOIIOK.

AueratHoe I"oput ObICTPO, 00pa3yst HEXPYNKHU CIEKIIMIICS TEMHO-OYpBIH IIAPUK.
BOJIOKHO BHe ninaMeHn ropeHue noCTENEeHHO MPEKPAIAETCs.
Kampon [1naButcs, 00pasys TBEPBIA OJeCTAIIMM mapuk TEMHOTO 11BeTa. [Ipu

T'OPCHUHU PACIIPOCTPAHACTCA HGHpHHTHBIﬁ 3aliax.

JlaBcan [InaBuTCS, 3aT€M TOPUT KOMTSIIUM IJIaMEeHEeM ¢ 00pa3oBaHUEM
TEMHOTO TBEPJIOTO OJIECTSIIETO MIaprKa.

Hutpon ["opuT, 06pa3zyst TEMHBIN PHIXJIBIA HEOIECTSIINMA APHK.

Bomnpocs! 151 3aKkpernuieHusi TEOPETHYECKOT0 MATEePHAJIa K MPAKTHYECKOMY
3aHSATHIO:

1. Haiite onpeaeneHus CAeAYIONUM MOHITUSIM: MOJUMEPHI, CTPYKTYPHOE
3B€HO, CTENIEHb MOJIMMEPU3ALIUH.

B uem pasHua MEXKAy PCaKuAMU IMOJIMMCPHU3AlUU U HOJ'II/IKOH)IGHCEH_[I/II/I?
Kaxkue IMOJIMMCEPLI HA3BIBAIOTCA TCpMOHJ’IaCTI/IIIHBIMI/I?

Kakue nonmMepbl Ha3bIBaIOTCSI TEPMOPEAKTUBHBIMU?

ok WD

Jaiite kiaccudukanuo BOJIOKOH.

3ajanus 11l NPAKTUYECKOr0 3aHATHS:
3amanue Ne 1. Pacrio3HaTh riacTMaccChl.
3aganmne Ne 2. Pacrio3Hats BOJIOKHA

3apanue Ne 3. 3a110IHUTH TAOIHIIEI.

I/IHCprKIII/ISI 110 BBINIOJTHEHUIO ITPAKTUYIECCKOTIO 3aHATHUA




1. O3HAKOMBTECH C TIPABWIIAMH 110 TEXHUKE OE30MaCHOCTH Mpu padboTe B
XUMHUYECKOH JJabopaTOpUH U pacluIIuTeCh B XKypHaie 1o Th.

3aganmne Ne 1. Pacrio3znaBanue miiactmacc.

B makerax nog HoMepaMu JaHbl CIEAYIOMIHE 00pa3iibl IJIACTMACC: MOJIUATUIIEHA,
NOJIMBUHUWIXJIOPHUIA, TOTUCTHPOIIA, PeHOIPOpMaTbACTHAHOM MIaCTMACCHI,
noJuMeTuiIMeTakpusiata. OnbITHBIM TyTEM OIPEACIIUTE KAKIYIO TIacTMaccy.

OmnbiT 1. Onpenenenue miacTMace Mo BHENTHUM IPU3HAKAM.

Pacno3naBanue miacTMacce ciiefyeT HadyaTh C BHEITHETO OCMOTpa (LIBET,
TBEPAOCTH, dJACTUYHOCTD U T. 1.) OOpaTtuTe BHUMaHHUE Ha TO, YTO 0OPA3IIbl U3
MOJIMATUJIEHA )KUPHBI Ha OLLYTIb, TOJIYIIPO3PAYHBbI, JTACTUYHBI, MEXaHUYECKU
IPOYHBI, MOTYT UMETh PA3TUUHYIO OKpacKy. OOpasibl U3 TOJUBUHIIXJIOPHIA
AIIACTUYHBI, MEXaHUYECKH MTPOYHBI, MOTYT UMETh PA3JINYHYIO OKPACKY.
[TonmuctuponbHble 00pa3ibl IPO3PAYHBI, XPYIIKH, Pa3IMYHON OKpacku. OOpas3ibl
U3 OpPI. CTEKJIA IIPO3PAYHBI, KECTKH, Pa3IUIHON OKPACKH, MEXaHUYECKU IIPOYHBI.
®deHondopmanbIeruiHble MIacTMAacChl TEMHBIX TOHOB (OT KOPUYHEBOTO LIBETA JI0
4EPHOT0), )KECTKH, NPOYHBbL. M31emus U3 Le1yI0u1a 3JaCTUYHbI, Pa3IMYHON
OKpAacCKH, UMEIOT XapaKTEePHbIN PUCYHOK (IIOJT Mpamop, MaJlaXyT). 3aHECUTE CBOU
HaOJI0/IeHNs B OTYET O MPOJICIIAaHHON padoTe.

Onvim 2. OHpCIIGJIGHI/Ie OTHOLICHUS IINIIACTMACC K HAIrpCBAHUIO.

XKecTsaHyro MaacTUHy ¢ 00pa3oM NOJUMEPA MOIEPKUTE C IIOMOILBIO TUT€JIBHBIX
IIMIIIOB HaJ [JIJaMeHeM criupToBKU. HarpeBanue oOpa3ia BeAUTe HECKOIBKO
CEKYH/I. 3aTe€M CTEKJISTHHOM MaJ0YKOM MOMBITANTECh U3MEHUTH ero ¢opmy. [Tocre
OCTYXEHUSI MO>KHO CHOBA HarpeTh 3TOT 00pa3el] 1 CHOBA U3MEHUTH €ro opmy.
JlaHHbIE SKCIIEPUMEHTA CPABHUTE C JaHHBIMU TaOmuupel 1 « Pacno3naBanue
IIJIACTMACC».

Onvim 3. OnpeneneHue miacTMace o XapakTepy rOpeHHs.

Kycouek oOpa3iia miacTMacchl BHECUTE TUTEIIBHBIMU IIUIIAMU B TJIAMS
cnupToBkH. Korma oGpa3zell 3aropurcsi, BRIHBTE €ro U3 MJIaMEHU U MOJEPKUTE HaJL
JKECTSHOU 1u1acTuHOu. [Ipomomkaer mu oH ropeTh BHE aMmeHn? Kakum
iaMeneM roput? Iloracure miaamsi, €Ciid OOUIBLHO BhIAEISAETCS KOmoTh. CBOU
HaOJII0JICHHUS CBEPhTE ¢ JaHHBIMU TaOIuIbl 1 « Pacmo3naBanue miacTMacey.

3aoanue 2 PacriozHaBaHue BOJIOKOH
Onwvim 4.

B nakerax IO HOMCpaMH HaxXOoOATCs BOJIOKHA: XJ'IOH‘—IaTO6YMa}I(HOC, MCpCTAHOC,
al€TaTHOC, KAIIpOHOBOC, JIaBCaH.



AHanu3 BOJIOKHA WM 00pa3iia TKAaHW HAYMHAIOT C UCTIBITAHMS MTyTEM CKUTAHHUS.
[Iy4ok BOJIOKHA TUTEJIbHBIMU LIIUIIIAMU BHECUTE B Mams. Kak Toapko oH
3aropurcs, yoepure ero U3 miaMeH! U THIaTeNIbHO paccMoTpuTe. Eciu BOIOKHO
NepecTaHeT rOpeTh, €ro CHOBA 3aKUratoT. [Ipu 3ToM HE0OX0AUMO MPOCIETUTH: a)
C KaKOW CKOPOCThIO IPOUCXOJIUT TOpEHueE, 0) 3amax mpoyKTOB Pa3I0KEHNUs,
B)XapaKTEp OCTATKA MOCJIE TOPEHHUS.

CeepbTe cBou Hab0IeHUS ¢ Tabnuiel 2.«Pacro3HaBaHre BOJIOKOH.
Crenaiite BHIBOIEI.
IlopsiioK BHINOJTHEHUSI OTYETA N0 NMPAKTHYECKOMY 3aHSITHIO

1. B rerpaau s NpaKTUYECKUX 3aHATUNA U 1a00PaTOPHBIX pabOT HATUIIIUTE
HOMEp, Ha3BaHUE U yUE€OHYIO LIE€Ib 3aHATHUSI.

2. OTBeThTE Ha BOIIPOCHI ISl 3aKPEIICHUS] TEOPETUUECKOTO MaTepuaa K
MPaKTUYECKOMY 3aHATHUIO.

3. BwmoaauTe ombiTer Ne 1, 2, 3, 4, coriacHO HHCTPYKITAA 110 BBITTOJTHEHUIO
MPAKTUYECKOTO 3aHATHS. 3alMIIUTE HAOIIOACHUS B TAOJIUIIBI.

Pacnio3naBanue nmiacrmace.

No Buemnuit | OtHomienue | Xapakrtep | HazBanue CtpykTypHOE
oOpasna | Bua K TOpEeHUs | IJIACTMACChI | 3BEHO
IJIACMACCHI | HATPEBAHUIO TJIACTMACCHI

Pacno3zHaBaHnEe BOJIOKOH.

Ne oOpasna XapakTtep ropeHusl. Haszpanue CrpyktypHOE
BOJIOKHA BOJIOKHA 3BEHO BOJIOKHA

4.3anuinuTe BIBOJ O IPOJICITaHHON paboTe, 0Tpa3uTe, HACKOJIBKO YCIEIIHO BbI
CIIPaBWIKCH C LEJISIMU U 3a/1a4aMu paOOTHI.

INPAKTHYECKOE 3AHATHE Ne30
O0600menne no reMe «OpraHuyecKass XuMHs»

Heab: 00001MUTh U CUCTEMATU3UPOBATH 3HAHUS IO KYPCY OPTaHMUYECKOU XUMUU

Bapuanr 1.

3amanue: Y Bac 4eThIpe MPOHYMEPOBAHHBIC MPOOUPKH C TITFOKO30M, KpaxMaioM,
TJIMIIEPUHOM, 3TAHOJIOM OIPEIEIINTE BEIIeCTBA, BEIJAHHBIC BaM B TIPOOUPKaX.
Metoauka npoBeieHUsI SKCIEPUMEHTA:



1. B gucTeie mpoOupku HaJIeHTe TI0 2 M. HCCIIEyeMOTr0 pacTBOpa M 100aBbTE
no 1 mut. pactBopa roaa. Uro Habmonaere. 3anoJHUTE TaOIHILY.

3anuInuTe ypaBHEHUS PEaKLUi.

2. OTnenuB npoOHUPKY C KpaxMaaoM B UHCTbIE MPOOUPKH HANEHTe 1Mo 2 MII.
UCCIIETyeMOT0 pacTBOpa U A00aBbTe MO 1 M. pacTBOpa rUaApOKCH A HATPUS U 3
karu pactBopa cynbdara menu (I1). Harpelite mpoOupKy co cMechio B TUIAMEHH

cnupToBKU. UTo HabmogaeTe. 3anoaHuTe Ta0auIy. 3alUIIUTE YPAaBHEHUS

peaKuni.

3. OTnenuB npoOUPKHU C TIIFOKO30M, TIUIIEPUHOM B YUCTYIO MPOOHPKY HaneuTe 2
MJI. OCTaBIIErocs MccieryeMoro pactopa. Harpeiire menHyto mpoBoJIoKy B
IJIAMEHU CIIUPTOBKHU M BHECUTE €€ B IpoOUpKy. Uto Habmogaere. 3anoiHUTE

Ta0auIly. 3anuIInTe YPAaBHEHUS PEaKIu.

PeakTuBbl

['mroko3a

Kpaxman

DTa”o

['muuepun

Cu(OH)2

12

CuO

BoiBO (HOMEp IpOOUPKN)

JlonoaHUTENbHOE 3a/JaHNUE

W3 npesine 4enoBeKy N3BECTHO OOJIBILIOE YHUCIIO SIAOBUTHIX BEllecTB. Bece oHM
OTJINYAKOTCS 10 CUJIE BO3IEUCTBUA HAa opranu3M. Cpeay HUX BBIAEISAETCA
BEILIECTBO, KOTOPOE U3BECTHO B MEIMUIIMHE KAK CHJIBHBIN MTPOTOIIA3MAaTHYECKUI
a]1. ITO ATUIIOBBIA ciupT. KakoBO 1€MCTBUE ATaHOJIA HA )KUBbIE OPTraHU3MBbI?
[IpoaeMOHCTPUPYUTE 3TO C TOMOIIBIO BBIIAHHBIX PEAKTUBOB. [[poKOMMEHTUpPYIITE
YBUJICHHOE.

WMHCTpyKIUS 11O BBIITOJIHEHUIO OIBITOB.

OnpIT2. U3N0I0TUYECKOE NEMCTBHUE ITAHOJIA.

OO0opyioBaHKE U PEAKTUBBI: IITATUB C IPOOUPKAMU, TUTIETKA, MEPHBIN LIMJIUHIP
Ha 10mu1, suaHbBIM O0€NoK, TaHOJ, BO/Ia, MEIHAs TPOBOJIOKA, MPOOUPKOIEpKATED,
CIIUPTOBKA, CIIMYKH.

2.1 B nBe nmpoOupku HaneiTe mo 2 M ssmaHoro Oenka. B oqny no6aButh 8 M
BO/JIbI, B IPYTYIO — CTOJIBKO K€ 3TAHOJIA.

2.2 B yncTyio npoOupKy HanenTe 5 mil aTaHosia. Haj nmiiaMeneM cniupTOBKU
HarpenTe MeIHYyI0 IPOBOJIOYKY U OMYCTUTE €€ B MPOOUPKY CO cnupToM. Tak
IIPOJEIANTE HECKOJIBKO pas.

Kakue nzmenenus Bol HaOmo1aete? Kakoe BeecTBo 00pa3yeTcs Mpyu OKUCICHUN
aTaHona?



CocTaBbTe ypaBHEHUSI COOTBETCTBYIOIIMX PEAKUNN U YKAXKUTE IpU3HAKH. benok
CBOpAYMBAETCs, T.€. HApYILIaeTcs ero CTpykTypa u ¢pyHkiuu. [Ipu okucnenuu
CIHUPTOB 00Pa3yloTCs albACTH/IbI, KOTOPHIE 00JIaJal0T BOJIOOTHUMAIOIIUM
CBOMCTBOM. DTO MPUBOIUT K Pa3MAT4Y€HUI0 KOPKOBOT'O CJI0s TOJIOBHOT'O MO3Ta.
Pa3BuBaercs cimaboymue, SNUIEICHS], HEBPO3bl, CEPICYHBIE H IOYEUHbBIE
HapyILIEHUs. .. AJIKOTOJIb — S/ 111 YEJIOBEYECKOI0 OpraHn3ma

Bapuanr 2.

3ananue: Onpenenure ONbITHBIM MYyTEM HAIMYHUE TIIOKO3BI BO (PpyKTax.
MeTtoauka npoBeaeHHS SKCIIEPUMEHTA!

Pa3zorpute B cTynke s10510Kk0, MaHAapuH. Paz0oaBere cok Boaou. [Ipurorosere B
npooupke ruapokcua meau (11), mpubdaBus 3 karumm pacTBopa cyibdarta meau (1)
Kk 1 M pactBOpa ruapokcuaa Hatpus. Harpeiite mpoOupKy co CMEChO B IJIaMEHU
cnupToBKHU. UTo HaOmogaeTe. 3an0JIHUTE TaOJIUILY.

Omnpenenenue roKOo3bl B BUHOIPAJAHOM COKE

[IpurotoBsTe HepacTBOpUMBIN ruapokcua Meau(11). dns atoro k cynabdary Mmenu
NpUWIEHTE TUAPOKCH]T HATPUS 10 00pa30BAHMS OCAIKA CHHETO 1IBETA.

K rugpokcnny Menn mpuienTe BHUHOTPAAHBIM COK 10 PACTBOPEHUS MOJYYEHHOTO
ocaJKa.

Harpeiite pacTBOp B IZITaMEHH T'OPEJIKU J0 MOSABIEHUSA OJHOBAJIEHTHOIO OKCUA
M€ MOPKOBHO-KpacHOTO 1BeTa. CaenanTe BBIBOJ O HAJMYMM TIIFOKO3HI B
BUHOTPAJHOM COKE.

3anumuTe ypaBHEHUS PEAKLIAMN.

Onummrre CBOMCTBA ITIOKO3bI: IIBET, BKYC, PACTBOPUMOCTH B BoJie. IcTOUHHKOM
YEro SIBJISIETCS TIIFOKO3a B OpraHu3mMe?

3anuIuTe YPaBHEHUS PEAKIIHAMN.

PeakTuBebl SI610K0 Maniapun BUHOTPAI

Cu(OH)2

BapwuanT 3.

3amanue: OnpenenanTe ONbITHBIM IMyTEM HATMYHUE KpaxMara.

MeTonuka npoBeIeHUs SKCIIEPUMEHTA:

BossmuTte Kycouek kapTodeis, MOPKOBH, sI0JI0Ka, OEJIOro U YepHOTo Xjieda u
KanmHuTe 3 Karu pactBopa oxa. Uro Habmogaere? ComepKUTces M B KapTodere,
0eroM 1 yepHOM XxJiebe Kpaxma?

. Ompeenenne kpaxmasia U H3y4eHHUE €r0 CBOWCTB

[IpuieiiTe K NOPOILIKY Kpaxmaia BO1y.

OnummuTe CBOMCTBA KpaxMalia: arperaTHOe COCTOSIHUE, 1IBET, PACTBOPUMOCTH B
BOJIC.



Ha xapTodenbHblii cpe3 HaHecuTe Karulio pacTBopa ioaa. OnpeaenuTte HaTU4YKue
Kpaxmaia B KapTodere 1o XapakTepHOMY CHHEMY OKPAIIUBAHUIO.

Omneit. ['Maponus kpaxmana.B kpaxmaiibHbIN KielcTep 100aBpTe 1M1 pacTBOpa
CEpHOI KUCIIOTHI U KUTIATUTE 3 MUH, B30anTeiBast. Octynuth. J06aBUTH
ruapokcua Meau (2( Yro Habdmogaere. Beion

3anuinmuTe peakiuio TUAPOIN3a Kpaxmasa 10 00pa3oBaHUs TITIOKO3bI, PEaKIIUIO
OKHCIICHUS TJIFOKO3BI 10 YTIIEKUCIIOTO Ta3a U BOJBI.

3anogHuTe TAOIUITY.
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3ananue: OnpenenanTe ONbITHBIM MyTEM HATMYUE MHOTOATOMHBIX CIIUPTOB B
YKEBATEILHOMN pe3NHKE.

MeTonuka npoBeIeHUs SKCIIEPUMEHTA:

[TomecTuTh B IpOOUPKY U3METHLYCHHYIO 000JIOUKY JKEBATEIbHBIX PE3UHOK U
OPWIATH 2-3 MJT BOJIBL. 3aKPbITh TPOOUPKHU MPOOKAMU U BCTPSIXUBATh B TeueHHe 1
MUHYTHL. Bo Bce nmpoOupku 106aButh 1 Mi pactBopa runpokcuaa Hatpus NaOH u
2-3 xarmu pactBopa cyibdara menu(ll) CuSOA4.

Urto npoucxoaut npu 3Tom? CoepKUTCS JIM B )KEBATEIILHON PE3NHKE
MHOTOATOMHBIN cUPT? 3anoaHUTE TaOIUILy. 3aNUIIUTE YPABHEHUS PEaKITUil.
Oo6nHapyxeHue copouTa (KCUINTA, MAHHUTA) B )KEBATEILHON pE3MHKE
(IOTIOJTHUTENTLHBIH):

N3MenbunTh ®KeBaTeNbHYIO PE3UHKY, 3aJIUTh BOJOU U OCTaBUTh HA 20 MUHYT

B npyroit xum. ctakan + 3-4 xarum CuSO4+ 1 min NaOH — ocanok cuHero 1isera
+ 100aBUTHh (HEMHOT0) B3BECh U3 XUMUYECKOTO cTakaHa. [[BeT momyyaercs TeMHO-
CUHH.

BriBo1: skeBaTeIbHBIC PE3UHKH (JIFOOBIE) COEPIKAT MHOTOATOMHBIE CITUPTHI:
COpOUT, KCUJIUT, MAHHHT.

PeakTuBsl

Cu(OH)2

Bapuanr 4.

3ananue: Onpenenure ONbITHBIM MyTEM HAJUYHUE TIIFOKO3bI B OBOIIAX.
Meroauka npoBeaeHHs IKCIIEPUMEHTA:

Cexull orypen ¥ MOMHUJIOP pa3oTPUTE B CTYIIKE, BBDKMHUTE U3 HUX COK. Haelite
cok B mpooupku. Jlo6aBete B 3TH ipodupku Ag20. Harpeiite npobupky. Uto



POUCXOAUT ITpHU 3TOM? COJEP>KUTCS JIU B OTYPEUHOM W TOMATHOM COKE

TIF0K03a? 3amoIHATE Ta0HIly. 3aMUIIUTe YPaBHEHUS PEAKIIUN.

PeakTuBbl Orypen

[Tomunop

Ag20

['unponus caxapossl.K pactBopy caxapo3sl 100aBUTh 1 Mi1 cepHON KUCIIOTHI U
MPOKUISITUTD ,0XJIAJUTh U MPUIUTH CYIb(aT MEIU U TUJIPOKCU HATPUS ,3aTEM

HarpeTh 0ObSICHUTD.
Bomnpocs! 1t 06111ero BeIBOJIA:

3anummuTe 6I/IOJIOFH‘IGCKYIO POJb )KHUPOB U YITICBOOAOB.

HOI[ I[CﬁCTBPIGM KaKNX XUMHUYCCKHX ITPOLHCCCOB IIPOUCXOIUT IIPCBPAICHUSA JKUPOB

H YIJICBOJOB B OpI‘aHI/ISMC?
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