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HHOACHUTEJBbHAA 3AIINCKA

Metoanyeckre pPeKOMEHAAUUU s OOYYaloIUMXCs MO BBIMOJHEHUIO JA0OpaTOPHBIX U
MPAKTUYECKUX PadOT MO MUCHUILUIMHE «XHUMHUSD pa3padoTaHbl HA OCHOBE IMPOrpaMMbl JUCIUILINHBI
s npodeccnit Texauueckoro npodmig 13.01.10 «DnekTpoMoHTEp 1O PEMOHTY U 0OCTY>KUBAHHIO
AIEKTPOOOOpYA0BaHUS (TIO OTPACIISAM).

B cooTBeTcTBMM € pPEKOMEHIAIMSAMH [0 OpraHW3allyd MOJYYEHHUs CpeIHEero oOIuero
o0Opa3oBaHMs B IpejesaX OCBOEHUS 00pa30BaTEIbHBIX MPOTpaMM CpeIHEro MpoheccuoHaIbHOTO
oOpazoBaHus Ha 0a3e OCHOBHOTO 0OIIEro oOpa3oBaHHs C Y4eTOM TpeOoBaHMH (enepanbHBIX
rOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB M IOJy4aeMON MPOPECCHU WIHM CIEeHUAIbHOCTH
cpenHero npogecCHOHaIbHOrO 00pa3oBaHUs Ja0OPAaTOPHBIN MPAKTUKYM SIBISETCS 00s3aTeNbHOM
9acThIO Y4COHOH TUCIUTUTMHBI « XUMUSD».

Ha ocBoenue nucuurinHbl 00pa3oBaTeNbHON MPOrpaMMOil OTBOIUTCS 72 4Yaca, U3 KOTOPBIX:
7249acoB — Teoperudeckue U 28 yacoB JabopaTopHO-TIpaKTUYecKue 3aHAThsA. JlaboparopHo-
MPaKTUYECKHE 3aHATHS MPOBOJAATCA B KabuHere xumuu. Ha BblmosiHeHUE pabOThI OTBOAMUTCS 2
aKaJIeMHYECKHUH Jac.

Y4eHnuecKui IKCIEPUMEHT Pa3AesioT Ha 1abopaTopHbIe padOThl U MPAKTHYECKHUE 3aHITHS.

[enb nabopaTOpHBIX ONBITOB - IPUOOPETEHNE HOBBIX 3HAHUI, U3yUueHUE HOBOro Marepuaia. B
HUX TEePBOHAYAIBHO OTPadaThIBAIOTCA CIIOCOOBI IEHCTBUS, IPU 3TOM ydaliuecs paboTaroT OOBIYHO
napamu. [lpakThyeckue 3aHATHS, Kak NPaBWIO, MPOBOAAT B KOHIE W3YYCHUS TEMBI C IEJBIO
3aKperyieHUsl,  KOHKpETHU3allMk  3HaHWM,  (QOpMHUpOBaHUS  MPAKTUYECKHMX  YMEHHH |
COBEPILICHCTBOBAHMS YK€ HMEIOIIUXCA YMEHUH ydammxcs. Ha mpakTH4ecKux 3aHATHUSX OHHU
MIPOBOJST OMBITHI CAMOCTOSATEIBHO, TOJIB3YSCh HHCTPYKITUEH.

Marepuan JaHHOTO IOCOOMS COJECPKHT PYKOBOACTBA K JIAOOPAaTOPHBIM M MPAKTUYECKUM
paboTam 715 yyamuxcs 1o Kypcey o01el, HeOpraHn4eckoil 1 OpraHuuecKoil XuMUH.

Kaxnas pabora comepxut noapodbHoe onucanue (1eb padoThl, 000PYAOBAaHHE W PEAKTHBHI,
MOPSATIOK BBIMIOJNHEHUSI U oopmileHUsT pabOThI), YTO TMOMOXKET Y4YalllUMCsl TPaMOTHO OPTraHU30BaTh
CBOIO paboTy, MpaBUIBLHO OPOPMUTH pe3ysibTaThl. OPopMIICHHE X012 M PEe3yJIbTaTOB BCEX padoT
npejncTaBieHo B Bujae Tabmui. [Ipexae dem NpUCTYNUTh K JIaOOpaTOPHBIM U TMPAKTUUECKUM
pabotaM, ydJamumcs HEOOXOJMMO O3HAKOMHUTBCS C WHCTPYKIMEW MO TEXHHWKE Oe30MacHOCTH TpHU
BBITIOTHEHUH JIA0OPATOPHBIX U MPAKTHYECKHX paboOT MO XWMHUHU, KOTOpas TakXKe MpeICTaBiIeHa B
OCOOHH.

Kaxxngas maGopaTopHo-mpakTudeckass padoTa BBIOJHAETCS WHIUBUAYATbHO  KaXKIbIM
CTYZICHTOM U OIIEHHBAETCS MPETIOIaBaATEIIEM.

O1eHKa «OTIMYHO» BBICTABIIAETCS, €CIM paboTa BBHIIOJHEHA CaMOCTOSITEIbHO, BCE 3a/aHUS
BBITTOJIHEHBI KadecTBeHHO. OTYeT 1o padoTe cllaH B CPOK.

O1eHka «XOpOUIO» BBICTABIIAETCS, €CIU padoTa BBHIIOJHEHA CaMOCTOSITEIbHO, BCE 3aJaHMs
BBITIOJIHEHBI. OTYET 1Mo paboTe cAaH B CPOK.

O1eHKka «yZ0BJIETBOPUTEIBHO)» BBICTABIIAETCS, €CIIM paboTa BhIoIHEeHa, OTyeT ciaaH.



TEMATHYECKOE INTAHUPOBAHHUE

Kou-
Ha3Banue Tem u pa3nesion JlabopaTopHble H IpaKTHYeCKHe PadoThl BO
4acoB
Pasnea 1. OcHoBBbI 4
CTPOCHHS BellecTBa
Tema 1.1. IIpakTnyeckas padora Ne 1
CrpoeHne aToMOB ITpakTHdeckue 3a1aHus HA YCTAHOBIICHUE CBSI3U MEXIY
XUMHUYECKUX 3JIEMEHTOB U CTPOEHUEM aTOMOB XMMHUYECKHUX JIEMEHTOB U
IIPUPOJA XMMHYECKOH CBSI3U | IEPUOJANYECKUM U3MEHEHUEM CBOMCTB XUMHUYECKUX
AJIEMEHTOB U UX COEUHEHUH B COOTBETCTBUU C
nosio’keHueM Ileproanueckoil cucTeMsl. 4
Pemenune 3a1anuii Ha UCIIOIB30BAHUE XUMUYECKOU
CHUMBOJIMKH U Ha3BaHUM COEIMHEHUN 10 HOMEHKJIAType
MEXIYHAPOAHOIO COI03a TEOPETUYECKON U ITPUKIIATHON
XVUMHH U TPUBUAJIBHBIX HA3BaHUU JJI COCTABICHUS
XUMHYECKHX (hOPMYJ IBYXaTOMHBIX COCTMHEHUN
Tema 1.2. IIpakTuyeckasi padora Ne 2.
Ilepnonnueckuil 3aK0H 1 Ilepnonnueckas cuctema XMMU4ECKUX 3i1eMeHToB J1.1.
tabmumna J[.1. Menaeneena MenneneeBa. @uzndeckuii cMbicia [lepuoguyeckoro 3akoHa
J.. Menneneena. 4
Penenne npakTuKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX
3aJJaHu} Ha XapaKTepU3aLNI0 XUMUYECKUX DJIEMEHTOB
«MeraunyecKkue ¥ HEeMETaNINYECKUE CBONWCTBA.
Paznen 2. Xumnueckue
peaknuu 4
Tema 2.1. Tunst IIpakTnyeckas padora Ne3KonnuecTBeHHbIE OTHOILIEHUS B
XUMHYECKHUX PEaKIUi XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUH U
pacueTsl [0 YpaBHEHHUSIM XUMUYECKUX peakiuii. Moub Kak 5
€IMHHLIA KOJIMYECTBA BellecTBa. MoJsipHas Macca. 3aKOHBI
COXpaHEHHUs Macchl U AHEPruu. 3akoH ABoraapo. MosspHbIi
00beM ra3oB. OTHOCHUTENNbHAS INIOTHOCTh I'a30B
Tema 2.2.
ONEKTPOIUTHYECKAS JlabopaTopHusie 3ansitus Nel. 5
JUCCOIMAINI U MOHHBIN THUIbI XUMUUECKUX PEaAKIIi”.
o0MeH
Pa3gen 3: Ctpoenue un
CBOIICTBA HEOPTAaHMYECKHUX 8
BelllecTB
Tema 3.1. Knaccudpukamus, | Ilpakruyeckue 3aHaTusiNe4:
HOMEHKJIATypa U CTPOCHHE Homenknarypa HeopraHMueckux BEIIeCTB: Ha3BaHHE
HEOPraHUYECKUX BEILECTB BEIIIECTBA UCXOSl U3 UX XUMHUYECKON (OPMYJIBI HITH
COCTaBJIEHHE XUMUYECKOU (POPMYIIBI UCXOSI U3 Ha3BaHUS
BeriecTBa 1o mexayHapoHoi (MIOITAK) win TpuBuansHon 4
HOMEHKJIaType.
Pemienue npakTHuecKuX 3aaHui MO KIacCUPUKAIIH,
HOMEHKJIAType U XUMHUYECKUM (OpMyJiaM HEOPTaHUUECKUX
BEUIECTB PA3JIMYHbIX KJIACCOB
Tema 3.2. ®usuko- IIpakTnueckue 3anaTus NeS. CocraBiieHue ypaBHEHUN
XMMHYECKHE CBOMCTBA XUMHUYECKHUX PEAKIIUH C yYaCTHEM MPOCTHIX U CI0KHBIX 2

HCOPTraHNYCCKUX BCIICCTB

HCOPTaHNMYCCKUX BCIICCTB
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Tema 3.3. nentudukanus

JlabopaTopHble 3ansiTust Ne2

HCOPraHM4CeCKUX BCHICCTB «MnenTrduKkanys HEOPraHMIECKUX BEIIECTBY. 2
Pa3znen 4:Ctpoenue u
CBOIiCTBa OPraHNYeCKUX 10
BelleCTB
Tema 4.1. Knaccuduarus, IpakTunyeckue 3anaTusa Ne6 Homenknarypa
CTPOCHHE ¥ HOMEHKJIATypa " 2
OpPraHUYECKUX COCAMHEHUN OT/IEIbHBIX KJIaCCOB
OpPraHUYECKUX BEIIECTB
Tema 4.2. CpoiicTBa IIpakTnyeckas padora Ne 7.CBoiicTBa OpraHu4ecKuX
OpPraHMYECKUX COCAMHEHUN | COeIMHEHUN OTIENIbHBIX KJIACCOB (TpUBHANIbHAS U
MEXIyHapO HAsE HOMEHKJIATYpa, XHMHUECKHUE CBOMCTBA,
CIIOCOOBI TIOJTYYCHHS. 4
Pemenne npakTHKO-OPUECHTHPOBAHHBIX TEOPETUICCKUX
3aJlaHU Ha CBOMCTBA OPraHUYECKUX COCTMHEHUIN
OTJICTTHHBIX KJIACCOB
JladopaTopHas paGora Ne3: “IIpeBpallieHust OpraHu4eCcKux 2
BELIECTB IIPU HarpeBaHuu'.
Tema 4.3.
Nnentuduxanus
OPTaHHCCKHX BELICCTE, HX JlabopaTopHble 3aHATHA Neq: “Unentuduxamus
3HaYeHHUE U MPUMEHEHUE B . » 2
. OpPraHUYECKUX COSAMHEHUN OT/IEIbHBIX KJIaCCOB
OBITOBOM U
MIPOU3BOJICTBEHHOU
JeSITSIIbHOCTH YEJIOBEKA
Pa3zgen S:Kunernueckue u
TepMOIMHAMHYECKHE
3aKOHOMEPHOCTH 2
NMPOTEeKAHUSI XUMHYECKHX
peakuui
Tema 5.1.CkopocTh IIpakTuyeckas padora Ne 8
XUMHYECKUX PEaKIIUi. Pemenne npakTHKO-OPUEHTUPOBAHHBIX 33/IaHUN HA aHATN3
XUMUYECKOE PAaBHOBECHE ($akTOpOB, BIHSIONINX HA N3MEHEHHE CKOPOCTH XUMUIECKON
pEaKIuu, B T.4. ¢ MO3UINI SKOJOTHYECKH 11eJIeco00pa3HOro 2
MOBEJICHUS B OBITY M TPYJOBOM JACSITEILHOCTH B TEIISIX
COXpPaHEHHUS CBOETO 37I0POBbS M OKPY>KaIOIIEH MPUPOIHON
cpensl
Pasznen 6:PacTBopbl. 2
Tema 6.2. VccnenoBanue JlabopaTopHuble 3ansitust NeS: «IIpurorosnenue 5
CBOWCTB PacTBOPOB pPacTBOPOBY.
Pa3zpnen 7:Xumus B ObITY U
NMPOU3BOACTBEHHOM 4
AeITeJLHOCTH YeJI0BeKa
Tema 7.1. Xumus B ObITY U IIpakTnyeckue 3anaTusa Ne9.

IIPOU3BOJCTBEHHOMN Ilouck u aHanmM3 KEMCOB O MPHUMEHEHMM XHMHYECKUX
NeSITeIbHOCTH YeJIOBeKa BEIIECTB M TEXHOJOTHMH ¢  yderoM  Oynaymien 4
PO eCCHOHATBHON JeATENHHOCTH

3amuTa: [IpencraBienue pe3yabTaTOB PEIICHUs KEWCOB B
dbopme MIUHHU-TOKIIaIa C TIpe3eHTAIuEeH
HTroro: 38




TpeGoBanus 0e30MacCHOCTH Mepe HAYAJIOM 3aHATHI
1. He tporars mpuroToBiI€HHbIE K paboTe MaTepHaIbl U 000PYI0BaHHE.
2. BHuMaTenbHO BBICTYIIATh HHCTPYKTaX 1o Th npu npoBeneHnn padoThI.
3. TlomyuuTs yueOHOE 3a/laHUE Yy YUUTEIIS.
TpeGoBanus 0e30mMacHOCTH BO BpeMsl 3aHATHIA
BBINOMHATE BCEe NEHCTBUSA TOJIBKO 110 YKA3aHUIO YUUTEI.
He 3axxurars ciupTOBKY OZHY OT IpYyroil. ['acuTh €€ TOIbKO KOJITaYyKOM.
BbInonHATE TONBKO paboTy, ONpeaenéHHY0 yUeOHbIM 3aJaHUEM.
He nenatp pe3kux OBMKECHMM, HE TPOTraTh IOCTOPOHHUX IIPEIMETOB.
Cobumo1aTh MOPSIIOK M TUCIUTUINHY .
Ilepen BbINONHEHUEM KaXKA0T0O BHJIa paOOTHI BBICIYIIATh HHCTPYKTAXK yUUTEIS.
[Tpu HarpeBaHuM KUAKOCTEH HE HANIPABIATH OTBEPCTHE MPOOUPKHU HA ceOst MIIM cocena.
[TpoOupku 3aKperuisiTh HAaAEKHO B HITATUBHBIX JEPKATEISIX.
Kunsiuenue roprounx >KuaKoCTEN BBIIOIHATH TOJIBKO Ha BOASIHOM OaHe.
0. ITpoOupku HY>KHO OpaTh JETKO, HE CKUMAS UX TaIbIIaMHU.
11. ITopomKoBbIe XUMHUKAIUH OpaTh TOJBKO IJIACTMACCOBOH JIOKEUKOH.
12. KucnoTHble pacTBOPHI U IIETOYM HAIMBATH TOJIBKO B CTEKISIHHYIO IOCYY.
13. PacTBOpHI KMCIIOT BAMBATH B BOJY, HO HE HA00OPOT.
14. He npo6oBaTh Ha BKYC HUKAKHE KHJKOCTHU U TBEP/Ible XMMUYECKHE BEIIECTBA.
TpeGoBanus 0e30MaCHOCTH B ABAPUHHBIX CUTYaIUAX
1. IIpu na0XOM CaMOYyBCTBUM COOOIIUTH 00 3TOM YUHUTEIIIO.
2. Pazbutoe crekio yonupaTh TOJIBKO METKOW M COBKOM.
3. Ilpu mosryueHUH TPaBMbl HEMEIEHHO COOOLIUTH O CIYYHMBILEMCS YUUTEIIO.
4. Pa3nuThie M pacchllaHHbIE XUMUKAJIUHU HE yOUpaTh CaMOCTOSITENBHO.
TpedoBanusi 0€30ACHOCTH 10 OKOHYAHUM 3aHATHI
1. IlpuBecTu B nopsiiok cBOE paboyee MeCTO, IPOBEPUTH €ro 0€301acHOCTb.
2. He BoiHOCUTB U3 KaOuHETa HUUYEro 0e3 yKa3zaHHsl yuuTels.

HBOoo~NoORWDNE




IIpakTnyeckas padora Nel
Pemrenne 3aganuii Ha HCIOJIL30BAHUE XUMUYECKON CUMBOJIMKHA U Ha3BaHUN COSIUHEHUH I10
HOMEHKJIATyPE MEXIYHAPOJIHOIO COK3a TEOPETUUECKON U MPUKIATHON XUMUH U TPUBUATIBHBIX
Ha3BaHUMU ISl COCTABIICHUS XUMHUYECKHX (DOPMYJT ABYXaTOMHBIX COSAMHEHUI

Henu: dopMupoBaHre yMEHUN XapaKTepU30BaTh 3JIEMEHT [0 €ro MOJI0KEHUIO B TaOHIIe,
yCTaHaBJII/IBaTb3aBI/ICI/IMOCTBMG)KHYHOHO)KeHHeMBTa6HHH€HCBOﬁCTBaMH,OHpCI[eJISITLBHeMCHT 110
ANEKTPOHHOU (hOpMYyIie, COCTABIATh SJEKTPOHHBIE (DOPMYIIBI aTOMOB.

Boinosinenust padoThbI:

3ananuel.CocraBienue GpopmMyJibl HOMEHKJIATYPAa OMHAPHBIX COeIMHEHUI:

Bapuanr 1

Bapuant 2

1. Onpenenute CTENEHU OKUCICHUS
aTOMOB JIEMEHTOB B COCMHEHUSX,
dopmyiiel kotopbix Si02, Na20, K2S,
LiBr. [IpuBeaute Ha3BaHUS KaXI0TO U3

1. Onpenenute creneHn
OKHCIICHHS aTOMOB
XUMHNYCCKHUX DJICMCHTOB
B COCIMHCHUSIX,

TByeT okcuy azora (I1):
NO,N205,NO2, N20?

BEILIECTB. dopmyer koTopsix H20,
AICI3, N205, Na3P.
2 Kakasuscnenyromuxdopmyicoorserc | 2.Beidepuredopmyiryoxc

unamapranna(1Vv):MnO,
Mn207, MnF4, MnO2.

3.HanumwuredopmybIBeLIeCTB:
a)oxcumaa cepri(1V)6)okcuaa cepoi(VI).

3.Hanumuredopmybise
IIECTB:a)OKCUIaMe TN

(11); 6) oxcuna HaTpwsL.

3aganue2.BolunciieHHEeMACCOBOI0INDIEMEHTA

Bapuanr 2
1.BeIUMCINTEMACCOBBICIOINDIIC
MEHTOBB kapOoHaTe Kaus

Bapuant 1
1. BeryucnuTeMacCOBRICIONMAIIEM
enToBBCYyb(hare HaTpus Na2SO4

K2CO3
2 KaxkonunzokcunnosFeOunmnFe?2 2.KakoiunzoxkcugosCuO
O306o0raue xenezom? nmCu2006oraue
KHCIIOPOJIOM?

IpakTHyeckoe 3anaTue Ne
«PelieHne NPAKTUKO-OPHUEHTHUPOBAHHBIX TEOPETHYECKHUX 3a/JaHUI HA XapaKTepUu3aluIo
XHMHYECKHX 3JIeMeHTOB «MeTalsinyeckue / HeMeTa/JIMYecKne CBOMCTBA,
3JIEKTPOOTPULATEIBHOCTh XUMHYECKHX 3JIEMEHTOB B COOTBETCTBHH € HX JJIEKTPOHHBIM
CTPOEHHEM H IOJI0KEHHEM B IIEPHOAMYECKOM cucTeMe XuMu4eckux diemenTos /I.U.
MemnpeiieeBa».

YueOHas OCIb. q)OpMI/IpOBaTL YMCEHUA ONPCACTATh MCTAJUIMYCCKUC 1 HCMETAJINIMUCCKHUC CBOMCTBaA
XHUMHUYCCKUX 3JICMCHTOB.

3agauM NPaKTHYeCKOro 3aHATHSA
1. TloBTOpPUTH TEOPETHUECKUIT MaTepHaIl IO TEME MPAKTUIECKOTO 3aHSTHS.
2. OTBeTUTH HA BONPOCHI JUIs 3aKPETICHHs TEOPETUIECKOT0 MaTepuaa.
3. BBIOIHUTH 3a1aHUSI TTO TEME.
4. OdopMHTD OTYET.

O0ecneyeHHOCTD 3aHATHS (CpeacTBa 00y4eHMs):
8



1. COopHUK METOAMYECKHUX yKa3aHWW JJISi CTYIEHTOB IO BBHIMOJTHEHHUIO MPAKTUYECKUX 3aHSATHH IO
Y4EOHOU TUCITUTIIINHE « XHUMUSD).

Tabnuma «[lepuoanyueckas cuctema xumudeckux nemenToB J.M. Menneneenay.

Terpaap 11 IPAaKTUYECKUX 3aHATHI B KIIETKY.

Kaprouku — 3aganus.

Kanbkynarop.

Pyuxa.

ok wnN

Kpamkue meopemuueckue u yueoHo-memoouyecKkue mamepuasl
no meme NPAKMUYECKO20 3AHAMUS
Iepuoauveckuii 3aKoH.

[lepuonnueckuit 3akon Obu1 OTKpbIT .M. MenneneeBsim B 1868 romy. Ero coBpemenHas
(GbopMyIHpOBKa: CBOMCTBA XMMHUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMHU COCIUHEHUH (MPOCTHIX U
CJIOXKHBIX) HAXOJIATCS B MEPUOANUECKON 3aBUCUMOCTH OT BEJIMYMHBI 3apsi/ia aTOMHOTO si/Ipa.

[lepponnuecknii 3aKOH JIEKUT B OCHOBE COBPEMEHHOTO YYEHHMS O CTPOCHHM BEILECTBA.
[Tepuonnueckas cucrema .M. MenaeneeBa sBISETCA HATJISIHBIM OTPAXKEHUEM IMEPUOIAYECKOTO
3aKOHa.

B nepuonnueckoi TaOaMIe AIEMEHTHI PACIIONIOXKEHBI B MOPSIKE YBEIMUYEHUs aTOMHOIO 3apsja,
TPYIITUPYIOTCS B "CTPOKH M CTOJIOLBI" - IEPUOJIBI ¥ TPYTIIIBI.

[lepuon - psii TOPU3OHTAIBHO PACHOJIOKEHHBIX XMMHYECKUX DJIEMEHTOB. 1, 2 u 3 mepuomasl
HA3BIBAIOTCS MAaJbIMU, OHU COCTOSIT U3 OJHOTO pAla ANEMEHTOB. 4, 5, 6 - Ha3bIBalOTCA OOJIBIIUMU
MEPUOIAMH, OHU COCTOAT U3 IBYX PSIZIOB XUMUUYECKHUX JIEMEHTOB.

['pynmoii Ha3pIBalOT BEPTUKAIBHBIA Psi XMMHUYECKUX SJIEMEHTOB B MEPUOJAMYECKON Tabnuile.
DneMeHThI cCOOpaHbl B IPYIIBI HA OCHOBE CTETICHH OKUCJICHHS B BhICIIeM okcujae. Kaxnas u3 Bocbmu
TPYIIIT COCTOUT M3 TJIABHOM MOATPYIIHI (a) U MOOOYHOM moarpyisl (0).

[lepuonnueckas tabmuma .M. MenaeneeBa coepKUT KOJIOCCAIHHOE YHUCIO OTBETOB Ha CaMmble
passble Borpockl. [Ipu yMenom ee ucnosnb30BaHUU Bbl CMOXKETE MPEANOoaraTh CTPOCHUE U CBOMCTBA
BEILIECTB, YCIEIIHO MUCATh XUMUUECKHUE PEAKIIUU U pelaTh 3a/1a4u.

Paauyc atoma.

Pannycom atoma Ha3bIBalOT pACCTOSTHUE MEXKy aTOMHBIM SIIPOM M CaMOM JlajbHEN 2JIEKTPOHHON
opOuTanpl0. DTO HE YeTKasl, a YCIOBHAs TpaHUIla, KOTOpas TOBOPUT O Hanboliee BEPOATHOM MECTe
HaxO0XJICHUS DJIEKTPOHA.

B nepuoae paguyc aToMa yMEHbBINIAETCS C YBETUYEHHUEM MOPSAIKOBOTO HOMEpa 31eMeHTOB ('—"
cJieBa HampaBo). DTO CBA3AHO C TEM, YTO C YBEIMYEHHEM HOMEpa TPYMIbl YBETUUUBACTCS YUCIIO
3JIEKTPOHOB HAa BHEIIHEM YpPOBHE. 3allOMHUTE, YTO JUJISl 3JEMEHTOB IJIaBHBIX MOJArPYII HOMEp
TPYIIIBI paBEH YKCITY JIEKTPOHOB Ha BHEIITHEM YPOBHE.

C yBenuueHueM Yuciia JIEKTPOHOB OHU CTAHOBSTCA 0oJiee CKYYEHHBIMH, TaK KaK MPUTATUBAIOTCS
JPYT K APYTY CUIIbHEE: 3TO U €CTh MPUYNHA MAJICHHKOTO pajiyca aToma.

YeM MeHBIIIE PJIEKTPOHOB, TeM OOJIbIIIEe Y HUX CBOOOIBI U OOJIBIIIE panyC aToMa, IOATOMY PaJNyC
yBEJIMUYUBaeTCs B iepuojie "«—" crupasa HajeBo.

B rpynmne paguyc atoMa yBEIMUYMBAETCS C YBEIIMUEHHUEM 3apsiia aTOMHBIX siiep - cBepXy BHU3 "|".
Uem Oomblie mepuona, TeM OOJbBINE AICKTPOHHBIX OpOHWTalIed BOKPYT aToma, COOTBETCTBEHHO, U
6ombiie ero paauyc. C yMeHbIIIEHHEM 3apsijia aToMa B TPYIIE pagrnyCc aToMa YMEHBIIIAETCS - CHU3Y
BBepX "1". DTO CBSI3aHO C YMEHBIIICHUEM KOJMUYECTBA AJICKTPOHHBIX OpOUTaNe BOKpyr aroma. Jljis
puMepa BO3bMEM aTOMBI 00pa U alFOMHUHHUS, YJIEMEHTOB, PACTIOJIOKEHHBIX B OJTHOU TpyIIIe.



Paduyc amoma B nepuoode

(ymerowaemes creBa HanpaBo —)

Li, « —o6a82—4, F

nepuode ?
Haxodumes 8 la P Haxodumcs 8 Viia
2pynne — 09uH 2pynne — cemb
SAEKMPOH HA 3AexmpoHoB Ha
Brewurem ypoBre BHewurem ypoBre

Paduyc amoma doAbuie, Paduyc amoma M&Débwe,
0DUKR SAEKAPOH SAEKMPOHb! npumdzubaromesd

uyBemByem ceda Becoma cBododHo 9pyz K 9pyzy

Paduyc amoma B zpynne

(Bospacmaem cBepxy Brus | )

B, «—obabill— s Al _

Haxodumcs 6 2 zpynne Haxodumes 8 >
nepuode — ecmb 2. nepuode — ecwmb 3>
BAEKMPOHHbIE SAEKMPOHHbIE
opdumanu opdumanu

Paduyc amoma MareHbKuii,
ecmb MOALKO 1.a9 u 2a8 opdumanu Paduyc amoma Sorbwe,
ecwmp -9 opdumane

Cmpoenue amoma.

ATOM — 3T0 MeJbyaiiias XMMUUYECKU HeJelIMMasi YacTUIa BEeLeCTBA.
ATOMBI MOTYT COEIMHATHCA JAPYr € JPYroM C IIOMOILIBIO XMMHUYECKUX CBS3€M B pa3IM4HON
[I0CJIe10BaTENbHOCTH, 00pa3ys 0oJiee CI0XKHbIE YaCTULBl — MOJIEKYJIbI.
MoJekyja — 3T0 Meb4alllllie YacTULIbl, KOTOPBIE COCTOSIT U3 aTOMOB. OHU SIBJISIOTCS XUMUYECKH
JEeTUMBIMH.
AToM cocTouT K3 0oJsiee MENKUX, WU 3JIeMEHTAPHbIX YacTHLl — IPOTOHOB (p), HEUTPOHOB (n) U
3JICKTPOHOB (&).
B mentpe aroma pacmnojaraercs siipo, KOTOPO€ COCTOMT M3 MPOTOHOB M HEHTPOHOB (WX oOmiee
Ha3BaHUE HYKJIOHBI), a BOKpYI sjpa BpamaroTcs 3JeKTpoHbl. OmnuceiBaemas MOJENb aToMa
HasbIBaeTcs '"muiaHerapHod" u Obwia mpemioxeHa B 1913 roxy Benukumu dusukamu: Hunbcom
bopom u Oprectom Peszepdopaom.

DJIeKTPOHHAs1 KOHPUTypauus aToMa.

DJNEKTPOHBI aTOMa HAXOATCS B HEMPEPBIBHOM JIBH)KEHUU BOKPYT siipa. DHEPIHsl 2JIEKTPOHOB
OTJIMYAETCS APYT OT JPYra, B COOTBETCTBUU C 3TUM DJIEKTPOHBI 3aHUMAIOT pa3InyHbIe
JHEPreTUYECKUE YPOBHHU.

DHepreTuyeckue ypoBHHU MOIPA3/EIIAIOTCS Ha HECKOJIBKO MOIypOBHEH:

1. TIlepsbiii ypoBeHb: CocTOMT U3 S-MOAYPOBHA: oAHOM "1s" s4elku, B KOTOpOH
MOMEIIAOTCS 2 3JIEKTPOHA (3aMOIHEHHBIN dJICKTPOHAMH - 152)

2. Bropoii ypoBeHb: CocTOUT U3 S-OAYPOBHA: ONHOW "s" stueiiku (2s2) M p-TOJYPOBHS:
Tpex "p" siueek (2p6), Ha KOTOPBIX MOMeIaeTcs 6 ANEKTPOHOB

3. Tperuii ypoBeHb: CoOCTOUT U3 S-NIOypOBHS: oJiHOU "s" stueiiku (3s2), p-OAYpOBHS: Tpex
"p" stueek (3p6) u d-momyposHs: stk "d" sueek (3d10), B koTophix momeraercs 10
JJIEKTPOHOB.

4. YerBeptblil ypoBeHb: COCTOUT U3 S-TIOAYPOBHS: OAHOMU "s" sueiiku (4s2), p-moaypOBHSL:
Tpex "p" sueek (4p6), d-mogyposus: natu "d" sueek (4d10) u f-noxyposua: cemu "f"
sueek (4f14), Ha kKoTOophIX ToMenIaeTcs 14 ANeKTPOHOB.

IIpaBuia 3an0/IHeHHs JICKTPOHHBIX OpOMTAJIel U PUMePbI

CymiecTByeT psaa IpaBuil, KOTOPble MPUMEHSIOT MIPU COCTABJICHUN AJIEKTPOHHBIX KOH(UTyparuit
aTOMOB:

o Crnepsa cienyeT 3al0JHUTh OPOUTAIN C HAUMEHBILIEH SHEPTHEH, U TOJIBKO MOCTE MEPEXOIUTh

K SHEpreTudecku 6osee BBICOKHM

o Ha opburamu (B ogHO# "stueiike') HE MOXKET pacmojiaraTbcsi 0ojiee ABYX AIEKTPOHOB
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o OpOurtanu 3amoTHSIOTCS DJIEKTPOHAMHU TaK: CHAadala B KaXKAYIO SUYCHKY IMMOMEIIAIOT II0
OJTHOMY OJJIEKTPOHY, IIOCJ€ 4Yero OpOHUTanu AONOJHSIOTCA €IIe OJAHUM BJIEKTPOHOM C
MIPOTUBOMOJIOKHBIM HaIlPaBJICHUEM

o Ilopsmox 3amonHenus opouraneit: 1s — 2s — 2p — 3s — 3p — 4s —» 3d —» 4p — 55 —» 4d
— 5p — 6s
JIomkHO OBITh, BBl 00OpaTHIM BHUMaHKHE Ha HEKOTOPOE HECOOTBETCTBUE: MOCIe 3p MOAYPOBHSA
CIIEyeT Mepexo K 4s, XOTs JOTHYHO OBLIO OBl 3aII0JHUTH 70 KOHIA 4s moaypoBeHb. O1HaKo
MIPUPO/IA pacHopsAauIach HHaue. 3allOMHUTE, YTO, TOJBKO 3alOJHUB 4S MOAYPOBEHb JABYMS
ANEKTPOHAMH, MOXKHO NepeXoauTh K 3d moaypoBHIo.

Anzopumm cocmagenenun cxemvl CMpOeHUS AMOMA

1. 3anucaTth cuMBOI dNeMeHTa — Hanpumep Na
2. 3ammcath 3HAYCHUE 3apsA/a sSapa aToMa HaTpus (3apsia sapa co 3HAKOM +
paBeH MOPSAAKOBOMY HOMepyY 3iieMenTa) — Na +11
3. Jlamee 3amucaTh KOJMYECTBO OJJICKTPOHHBIX CIOEB B aToMe (YUCIO
ANEKTPOHHBIX CIOEB PAaBHO HOMEPY MEPHO0Ia, B KOTOPOM HAXOJUTCS 3JIEMEHT — HATPUH —
B TpeTheM nepuoe [ICXD) Na+11)))
4. KonndecTBo 3J€KTPOHOB HAUMHATH 3alUCHIBATH C TIOCIEAHETO AIEKTPOHHOTO YpOoBHA (cios). Y

aTOMOB D3JIEMEHTOB [JIaBHBIX IOATPYNI Ha IIOCJIEIHEM 3JEKTPOHHOM CJIO€ YHUCIIO
ANIEKTPOHOB PAaBHO HOMEpPY TIpPyHIbl. Y aTOMOB
3JIEMEHTOB TTOOOYHBIX TOATPYII HA TIOCIETHEM IEKTPOHHOM CJIO€ BCEria 2 3JIEKTPOHA.
Hatpuii B [ICXD nHaxoautsbes B | rpyrre, riaaBHON MOATPYIIIE, 3HAUYUT y HErO Ha

MOCTIETHEM AJIEKTPOHHOM CJIo€ 1 371eKTpOH. Na+11)))
1
5. Ha nepBOM 2JIeKTPOHHOM CJI0€ Beeraa 2 3JIeKTpoHa (KpoMe aToMa BOJA0po/Ia)
Na+11) ) ) 2 1

6. KonmuecTBO 3JIEKTPOHOB Ha OCTAaBIIEMCS JIIEKTPOHHOM CJIO€ CYHTATh II0
pasHHIIE 3apsijia aToMa U YKCIIa 3allMCaHHbIX 3J1eKTpoHOB (113=8).
Na+11l) ) ) 281
7. anee 3anucath 3IEKTPOHHYIO (hOopMyIy (MCTIONb3ys Hoackasky) 1s22s22p°3s?
8. PaccunTarpe KOIMYECTBO AJIEKTPOHOB, TPOTOHOB M HEUTPOHOB B aTOME.
s atoma Hatpust: P=11, e=11, N=23-11=12.
Mertaninyeckue U HeMeTAJIMYecKHe CBOMCTBA

B nmepuome c¢ yBenmumueHueM 3apsja  aToMa  MeETAUIMYECKME CBOMcTBa  ociabeBaror,
HEMeTaJJIMYeCKHe - yCUIIMBaloTCs (cieBa HampaBo "—'"). B rpynmne ¢ yBennueHueMm 3apsja aroma
METaJUINYEeCKHe CBOWCTBA YCHIIMBAIOTCS, a HEMETAIIIMUECKHE - ociadeBatoT (cBepxy BHU3 "|").

CpaBHUM MeTaLTMYECKHME M HeMmeTtanyeckue cBoictBa Rb, Na, Al, S. Harpuii, anromunuii u
cepa HaxoJATCs B OJJHOM Iepuojie. Merananueckue cBoicTBa Bo3pactaoT S — Al — Na. Harpuii u
pyOuIMii HAXOASITCS B OJIHOM TPYyIIE, METAILTMYECKHUE CBOMCTBA Bo3pacTaoT Na — Rb.

Takum o0Opa3oMm, camble CHUJIbHBIE METAJUIMYECKHE CBOWCTBA MPOSBISET pyOuaMii, HO ¢ Ipyroi
CTOPOHBI - Y HEro camblie ciabble HeMeTauinueckue cBoiicTBa. Cepa 00sialaeT caMbIMH CIIAa0BIMHU
METAJUIMYECKUMHU CBOWCTBAMHM, HO, €CIIM IOCMOTPETh MO-JIPyroMy, cepa - CaMblil CUJIbHBIM HeMeTall.

Pacnpenienenne MeTasuioB 1 HEMETAJUIOB B IEPUOANYECKOM TabIUIE TaKkKe SBJSETCS HarJsAHbIM
oToOpaXkeHreM 3Toro npasuia. Eciiu nmpoBecTH yCIOBHYIO JIMHUIO, IPOXOJAILYI0 OT Oopa /10 acraTta,
TO CIIpaBa OKa)KyTCsl HEMETaJLIbI, a CJIEBA - METAJLIIBI.
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3aKOHOMEpPHOCTU M3MEeHeHUA CBOMCTB NPOCTbIX BeLecTs
W coeguHeHWIA

CeoiicTBa B nepuoge B rpynne

MeTannmnyeckme CBOACTBA

ocnabegaroT YyCMNnBakTCA
NPOoCTbIX BELLECTB

OCHOBHbIe CBOIACTBa

ocnabegatoT YCMANBAKOTCA
BbICLUMX OKCMA0B U TMAPOKCKMA0B

HemeTannuyeckune cBOWCTBa

YCMNMBAKOTCA ocnabesaroT
NPOCTbIX BELWECTB

KucnoTHele cBOWCTBA

YCHANMBaKOTCA ocnabesarT
BbICLUMX OKCMA0B U TMAPOKCKMA0B

Boiciiue okcuabl M JIeTy4ne BOJIOPOAHbIE COeINHEHU .

B nepuoanueckoii Tabimmne .M. MenneneeBa Hibke 7 meprojaa HaXOIUTCS CTPOKa, B KOTOPOH
JUISL KaKJIOM TPYIIbl yKa3aHbl COOTBETCTBYIOIIUE BBICIINE OKCHUJIbI, HUXKE CTPOKa C JICTYYUMHU
BOJOPOJHBIMU COETUHEHUSMHU.

Jiss  SEeMEHTOB TIaBHBIX TOATpynn HaumHas ¢ [V rpynmel (B OOJNBIIMHCTBE CiTydac)
MakcuMaibHas crenenb okucienus (CO) onpenensercs mo Homepy rpynmsl. K nmpumepy, amns cepsl
(8 VI rpynmne) makcumanbsHas CO = +6, KoTopyto oHa nposBisieT B coequaenusx: HoSOas, SOs.

B Tabnune BunHo, uro st Vla rpynmnsl ¢dopmyna Beicuiero okcuaa ROs, a, k npumepy, mis Illa
rpynnsl - R2O3. Harmummem Beicme okcubl i BemiectB U3 VIa : SOz, SeOs, TeOz u Illa rpymimsr:
B,03, Al>,03, Gax0s.

Bonpocsl 115 3aKpenJieHus1 TEOPETHYECKOT0 MaTepHasia K NPAKTHYECKOMY 3aHATHIO

1. Kakyro undopmanuto gaér [lepuoanueckas cucteMa XUMHUYECKHX JIEMEHTOB?

2. Yro Takoe aToM, MoJieKyia?

3. Kakue yacTuiipl BXOJSIT B COCTaB aroma?

4. TlpuBeauTte MpUMEpPhI METAIIJIOB M HEMETAILIOB.

5. CdopmynupyiiTe npaBuia 3aM0IHEHHS SHEPTETUIECKUX YPOBHEH.

3agaHus A NPAKTHYECKOT0 3aHATHS:
OtBeThTe Ha 3a/aHus, BHIOpaB BEIECTBAa W3 Ballero BapHaHTa IOJ HOMepaMu...(Io
YKa3aHUIO YUUTEIS).

Bapuantbl

1 2 3 4 5
1 0 Na F C Ca
2 Li S Zn H I
3 Be Cu B Mg Ag
4 He Br K Ba P
5 N Al Ne Si Cl
6 Fe Ar Co Ni As
7 S Mg Ca @) P
8 H B N Na C
9 Ba Si Li Cl Al
10 Ga P H Zn Se
11 C O S B K
12 F Ag Al N Kr

=

JlaliTe Ha3BaHME XMMHYECKHUX AJIEMEHTOB M3 BAlIEro BapHaHTA.

2. OmpenenuTe MECTOHAXOXAEHHE XHMHUYECKOTO JJEMEHTa U3 Balllero BapHaHTa [0
HoMepamu... B Ilepuonnueckoi cucteme X3, yKa3zaB MOPSAKOBBI HOMEp, HOMEp TPYIIIHI,
MOATPYIIILY, HOMED IEpUoa U psL.

3. 3amummTe CXeMy CTPOCHHS aTOMOB XHMHYECKHX JJIEMEHTOB W3 Balllero BapHaHTa IO

HOMEpPaMH...
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4. 3anumuTe 3MEKTPOHHYIO KOH(MUTYPAIMIO AIEKTPOHOB B aTOMaX XMMHUYECKHUX AJICKTPOHOB M3
MpebIAYIIEero HoMepa.
5. Ompepenure, ucnonbidys [ICX3, u 3anuimTe OTHOCUTENbHBIE aTOMHBIE MAacChl XUMHYECKUX
AJIEMEHTOB M3 BaIIETO BapUaHTA M0 HOMEPAMHU....
6. YKaxuTe KOJIMYECTBO DOJICKTPOHOB, MPOTOHOB KM HEUTPOHOB B aTOMax XHUMHUYECKUX
3JIEMEHTOB M3 BaIIETO BapUaHTA M0 HOMEPAMH. . .
7. BobinumuTe B JABa CTOJIOMKA XMMHUYECKHE 3HAKM METANIOB M HEMETA/VIOB M3 Balllero
BapHaHTa.
8. 3Banummre GopMyIIbl BHICIIUX OKCHJIOB U JIETY4YHUX BOJOPOAHBIX COSAMHEHUN, 00pa30BaHHBIX
XUMUYECKUMH 3JIEMEHTAMU U3 Balllero BapuaHTa Mol HOMEpamH. . .
HNHceTpyKuus M0 BHINOJIHEHHIO PAKTHYECKOT0 3aHATHUS
1. VTounute y mpenojaBareiisi BApUAHT U HOMEpA 3JIEMEHTOB, HEOOXOIUMbIE JJIs1 BBITIOJIHEHUS
3aJaHUM.
2. Ecnm »11ieMEHTOB HECKOJIbKO, CHAadaja BBIMOJHSIECTE BCe 6 3allaHWil Ui OJHOTO JJIEMCHTA,
3aTeM Ui CIeyIOIIero, U TaK MO MOPSIKY.
3. @opmynbl BBICIIMX OKCHJOB M JIETYYUX BOJOPOJHBIX COCIWHCHUH yKa3aHbl B
[leproanueckoit cucTeMe XMMHYECKHUX 3JIEMEHTOB IOcJie 7 Mepuoja.
4. Oopa3sen 1Jis1 BHINIOJTHEHUA:
Bapuanm 5 Ne 12

Kr— kpunmon

Ne 36, VIII epynna, 2naenaa noozpynna, 4 nepuoo, 5 pso.
Kr +36)2)s )18 )8

1s? 252 2p® 3s? 3p® 3d0 4s2 4pb

Ar (Kr) =84

N (e) =36, N (p) =36, N (n) = 84-36=48

Hememann

KrQOy, -

NGO~ wWdE

IMopsiiok BHINOJIHEHUS OTYETA MO0 MPAKTHYECKOMY 3aHATHIO

1.B TeTpanu 1y1si NpakTUYECKUX 3aHATUIM HAMMILIUTE HOMED, Ha3BaHUE U

y4eOHYIO 1IeJTb 3aHATHS.
2.0TBeThTE YCTHO HA BOMPOCHI ISl 3aKPEIJICHUS TEOPETUYECKOr0 Marepuana K MPaKTHYECKOMY
3aHSATHIO.
3 .Bemonaute 3amannsa Ne 1,2, 3,4, 5,6, 7, 8.
4 3anumuTe BBIBOJ O MPOJETAaHHON paboTe, OTpa3uTe, HAa CKOJIBKO ychemHo Bwl cnpaBuimch ¢
y4eOHBIMU 3a/1adyaMH MPAKTHYECKOTO 3aHSATHS M PeaTu30BaHbl M 00pa3oBaTelbHBIE PE3yIbTaThl,
3asBieHHbIe BO @I'OC TpeThero nokojaeHusl.

IIpakTyeckasapadoraNe3
KosmnuyecTBeHHbIE OTHOLIEHUSI B XUMMH.
OcCHOBHBbIE KOJINYECTBEHHbIE 3AKOHbI B XMMHHU M PAcYeThl 110 YPABHEHUAM XUMHYECKUX
peakuuii.

Hean: popMupoBanre yMeHUH MO pacueTaM XUMHUYECKUX PEaKKITUH.

3apaum: 3akperieHue 3HaHUu# 10 TeMe

MartepuanbHoeob6ecneyeHne: MeTOIMIeCKOe00eCIIeYeHUEKITPAKTHIECKOpadoTe, TabauIa
«MengeneeBa»/1.1.

BoinosiHeHust padoThbI:

3aganuel.
Bapuanrl Bapuanrt?
3anaual .BerauciuremaccyBoastH20(T), B3sToit | 3agaual.Berancnuremaccey(r)3mosnb
KOJIMYECTBOM BEIIIECTBA 5 MOJIb. cepoBonopoaa H2S.
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3anaua2.Berancnuremaccy(T) 3anaya2.Berancnuremaccy(T)

24,08*10% monekyn cepHoit kucnots H2S04 18,06*10?monexynazorHoiikucioTeHNO3
3agaua3.Kakoito0beM3aHUMAIOTIMOIIb 3anaua3.Kakoiio0beM3aHUMa0T2, 5MOIb
O2npu H.y.? H2mpu n.y.?

3amaua 4. Kakoe KOJIM4YECTBO BEIECTBA 3agaua 4. Kakoe KoJIM4ecTBO BEIECTBA
coaepxut kuciopoa O200emom0,2241 pu COIEPXKUT yriaekucieiii ra3 CO2006beMoM
H.y.? 4,481 nipu H.y.?

Ha nononHuTenbHyO0 OLIEHKY:
Bapuanrl.Kakoiio6bem3aiimyT8rrazaO2mnpun.y.?
BapuanTt2.Kakoitoobpem3aiimyr64rrazaSO2mnpun.y.?

KOHTpOJILHLIe BOIIPOCHI 1JisT CAMOIIPOBEPKH.

1 Bapuanrt 2 BApHAHT
1. Kak Ha3bIBaeTCsl KOJUYECTBO BEILICCTBA, B 1. YUto Ha3bIBAIOT MOJIAPHON Maccou
KoTOpoMcoaepkutcsa6- 1023 monexymToro BelecTBa? a) 3To Macca | MOJIeKYJIbI
BEILIECTBA! BEIIIECTBA
a)MOJIsIpHas Macca 6)sTomaccal MosbBeIIECTBA
0) MO B)7T0 Macca3,01-10%monekynBemecTsa.
B) ocTOsIHHAsE ABOTapo 2. Kax Has3piBaeTcst 00beM raza

KOJIMYECTBOM BelliectBa 1 MoJb?
2. BriOepuTe 3HaUCHHE TOCTOSHHOW ABOTaIpo a) | a) MOJIspHAs

22,4 Macca 0)
0) 1 MOJISIPHBIN
B)6-10? o0beM
B) MOCTOSIHHASE ABOTaJIpO
3. Bkakux enuHUIIAX U3MEPSETCS MOJISIPHBII . 3. Bkakux emuHUIIAX U3MepseTCs
00BEM Ta30B: KOJIMYECTBO BEIIECTBA:
a)71/MOJIbO )MOJIBB)JIUTP a)71/MOJIbO )MOJIBB)JTUTP
3. 3ammmute  dopMmyiny IS pacdera . 3anummuTe GopMyITy JUIs pacyeTa
KOJIMYECTBA BEIIECTBA, €CIIM U3BECTHO YHCIIO KOJIMYECTBA BEIIECTBA, €CIIM U3BECTEH €ro
MOJICKYT 00BeM.

JladopaTopnasipadoraNel
«Tunbl XMUMHYECKUX pearkiuiny

Ilenp paboOTHI: MOMYYUTH MPAKTHUECKUE HABBIKM OINPENEIECHUs TUIIOB U IPHU-3HAKOB
XUMHYECKUX PEAKIIUH.
BpemsBbInoaHEeHUApadoTh: 8 SMUH

KpaTkuereopeTndecknecBe1eHUs

Xumuueckas pf€aKknuuda — 9TO IMPOLECC MNPEBpall€HUA OAHOIO HJIIM HECKOJIBKHUX BCHICCTB B
JpyTHe BEIIECTBA,

XUMHAYECKHE PC€aKi BBIABIAIOT H XapaKTCPU3YIOT XUMHYECKHNECBONCTBA JaH- HOIo
BEIIIECTBA.

HNcxonueie BemiecTBa, B3SATHIE I MNPOBEACHUS XUMHUYECKOM pEaKkluH, Ha3blBa- HOTCA
peareHTaMHu, a HOBBIC BEIIECTBA, OOpa3ylolIUecs B pe3yibTaTe XHUMHUYECKOW pe- aKIuu, —
MIPOIYKTaMH PEaKLIH.

Hampumep,Ilpu HarpeBanuu Maraus (cepeOpucTo-Oenblii MeTal) B MOJEKYy- JISPHOM
Kucyiopoie (6ecBeTHBIN ra3) 00pasyercst OKCHI MarHus (OeNbIid TOPOIIIOK)

2Mg+02=2MgO
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XUMHUECKUE PEaKIMK BCErJa COMPOBOXKIAIOTCS (pru3nueckuMu dppeKTamMu: 1o- TIOLUICHUEM
U BBIJCJICHUEM SHEPIHH, HAIIPUMEP, B BUAE TEIUIONEpEaadyr, H3MEHEHHEM arperaTHOr0 COCTOSHUS
peareHToB, M3MEHEHHEM OKpAacKH pEakIHMOHHONW cMmecu U jAp. MIMeHHO mo 3THM (pu3nyecKum
s dexram yacTo CyasTo MPOTEKaHNH XUMHUECKHUX pe- aKIHi,

B ¢wusmueckuxmporeccax ydyacTBYIOIIME BEIIECTBA COXPAHAIOT HEU3MEHHBIMH CBOH
CBOMCTBa,HO MOTYT U3MEHTH BHEIIHIOI (hOpMY MM arperaTHOE COCTOSIHHE.

B xuMuyeckux mporeccax (XMMHUYECKHX pEaKIUsaX) IOJy4alOTCsl HOBBICBEIE- CTBA C
OTJINYHBIMU OT PEAareHTOB CBOMCTBAaMH, HO HHKOTJa HE 00Opa3yIOTCs aTOMBI HO- BBIX 3JI€MEHTOB. B
aToMax K€ YYaCTBYIOIIMX B PEAKIHU SJIEMEHTOB OO0S3aTEIbHO MPO- HMCXOAAT BHIOU3MEHEHHS
ANEKTPOHHON 00O0JIOYUKH.

C moMoIIbI0 XUMHYECKUX PEaKIMid MOXKHO IMOJy4aTh MPAKTHYECKH BCE BAKHBIC BEIIECTBA,
KOTOpBIE B TPUPOJAE HAXOIATCS B OrPAaHMUYCHHBIX KOJIUYECTBAaX, HAIPUMEpP a30THBIC YIO0OpeHwUs,
a00 BOOOIIE HE BCTPEYAIOTCS MOKAKUM-THOO NPUYMHAM, HANOpU- MEp CyIb(paMuabl U ApyrHue
CHHTETHYECKUEJIEKAPCTBEHHBIE MPETapaThl, MOJUAITUICH U JPYTUe IUIaCTMACChl. XHUMUS MO3BOJISET
CHHTE3MpPOBaTh HOBBIC, HEM3BECTHBIC MPUPOJE BELIECTBA, HEOOXOIMMBIC IS KU3HEACSITEIbHOCTH
4eloBeka. BmecTte ¢ TeM MHTEHCHB- HO€ XMMHYECKOE BO3ACHCTBHE Ha OKPY)KAIOIIYIO CpeAy W Ha
NPOTEKAIOIINE TPUPOJ- HBICTIPOIIECCHl MOXET MPUBECTH K HApYIICHUIO yCTAaHOBUBILHUXCS
€CTeCTBEHHBIXXMMH- YECKHX LHUKJIOB, YTO JEJaeT aKTyaJlbHOW SKOJIOTHYECKYI0 MpodiieMy
(3arpsi3HEHHE OKPYXKAIOLIEeH Cpelbl) M yCIOXKHACT 33aJady PalMOHAIBHOTO MCIOJIBb30BaHUS TPUPO/I-
HBIX PECYPCOB M COXPaHEHHS €CTECTBEHHOW CpeapI0O0ONTaHUS Ha 3eMIle.

Tabmmna«Knaccupuranusa XUMHYECKUX PeaKuuiin»

Tun peak- Onpenenenne Mpumep
1001
1.Peaknuu, nayniue ¢ u3MeHeHHEM COCTABa BeleCTB
1.Peakiuu coenqunenus | M3 aByx mim Gojee mpoCThIX WM CIOXK- Na2O+COz=
(B OpPr.XHMMHH- HBIX BEIIECTB, osyyaercs ogHo ciaoxkHoe [Na2COsz C +
peaxkuuu BELIECTBO. 02=CO2
MIPUCOSTMHEHMS) (Bopr.xumuu:peakiuu ruIpupoBaHHs, CH>=CH>+H2> —CH3-CH3
rajOreHUpOBaHusl, TUApaTallu, TUIPO- CH>,=CH2+Cl,—CHCI-
raJIOr€HUPOBAHHUS, TOJIUMEPU3ALIIH ) CH2Cl n(CH2=CHz) — (-
CHZ'CHZ' )n
2.Peakiun pasno- |13 omHoro cioxuoro BemiectBa noiyda- 2KMnOs=KzMnOs+MnO2+0;
KECHUS ercs ABa Wi Oojee MpocThiX WK cnox- [2H202.=2H,0+0:
(B oOpr. XWHMHU — [HBIX BEIIECTB.
peakuuu otiierie- Hus) |(Bopr.xuMmuu:peakuuuaeruapaTaim, CH3-CH2CI —
EruApUPOBAHUS, IETAIOT CHUPOBAHUSN CH2=CH2+HCI CHs-
MeruApOraioreHUPOBAHNS. ) CHo-
OH—CH>=CH>+H,0
3.Peakruu 3amenieHuss | ATOMBI TIPOCTOTO BEMIECTBA 3aMEIA0T Zn+ 2HCI=ZnCl, +H;
ATOMBI OJJHOT'O U3 XUMHUYECKUX DJIEMEH- CH3-CH3+Cl,—CH3-CHCI
TOB B CJIO)KHOM BEIIIECTBE. +HCI
4.PeaknunoOMeHa Crnoxwnble BemectBa oomeHnBaroTcs cBouMuKOH+HCI=KCl+H>0-
COCTaBHBIMH YaCTSIMHU. [peaKIHs HeUTpaM3aIiuu
(Bopr.xumun,Hanpumep,peakusaITe- BaClz + Na;SO4 = 2NaCl +
pudukarim) BaSO4]
HCOOH+CH3OH—HCOOC
Hs+H20

2.Peaknuu,uayuecBbiie1eHHEMUITUIIONIOIEHHEeMTeIIa
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5.9K30T€pMUYECKH €
peaxmn

I/IllyT C BBIACIICHUECM TCILJIA.

S+02,=S0,+Q
CH4+202= CO2+2H20+Q

6.2HI0TEpMUYECK HE
peakuuu

Nyt ¢ noryonieHueM Tera.

N2 +0.=2NO-Q
2HgO=2Hg+0,— Q

3. Peakuuu, maymue B 1

HCYTCTBUH HJIH OTCYTCTBHU KAaTA/JIN3aTOpA

7 Katanutuueckue

HpOTeKaIOT C Y4aCTHEM KaTajm3aropa.

MnO2
2H202=2H20 +0O,

8. Hekarammruueck
ue

[TporekaroT 6e3 yyacTHs KaTaau3aTopa.

2Ca+0,=2Ca0

4. Peakuuu, uaymme ¢

HU3MCHECHHUEM CTCIICHU OKUCJICHUSA

9.OKUCIUTENBHO-
BOCCTAaHOBUTENb- HBIE

IIporcxoauT U3MEHEHHE CTEIICHEN
OKHCJICHHUsI aTOMOB XMMHYECKHUX JIEMEH-
TOB WJIM MOHOB, 00Pa3yOIIUX pearupy-
FOLLME BELECTBA.

Zn® +2H*ICIl = Zn*2Cl,+HY%

10. Peakuuutes
HW3MEHCHUSACTEIIE-
HHU OKHUCJIICHUA

CTeneHnOKUCICHUICOSTMHCHUIBPE-
AKITMIXHEHM3MCHSIOTCsI(MOHHBICPEaK-
102079

Natlcrl+agtIntoos
2-ngtlcr
1, NatIN*50372

5. O0paTHMOCTbXMMHYECKHUXPeaKIuii

11.06paTumsie pe- [IporekaroT BABYX MPOTUBOIOJIOKHBIX CaO+CO2+> CaCOs3

aKIuu HaIpaBJICHUSAX —TIPSIMOM W OOpPaTHOM. HCOOH+CH30H+-~HCOOC
Hs+H20

12.HeoGpanmebie [IporekaroT Tosibko B ogHOM Hampasie-  |CaCOg3

peaknun HHH. +2HCI=CaCl,+H,0+CO1

6.I1o mpu3HAKY OJTHOPOJ

HOCTH peaKIlI/IOHHOﬁ CUCTEMBI

13.I'ereporennsie
peaxiuu

MIPOTEKAOTBHEOIHOPOIHOMCpEie, Ha
nmoBepxHocTupasaenadas(T-r, -k, K-T,
T-T)

FE(T)+ CUSO4(p) =Fe 304(p) +
CU(T)

14.Tomorenusie
peakuuu

MPOTCKAIOT MCKAY BCHICCTBAMU B OJAHO-
POJHOMCpee, I IEHETIIOBEPXHOCTH
paznenadas

Ham+Fam=2HF()
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IpakTnueckasipadboraNe4d
HomenkiiaTypa HeopraHu4ecKnx BellleCTB: HA3BAHNE BelIeCTBA UCXOIS U3 X XUMHYECKOi
(opmyJIbI HIIN cocTaB/IeHHE XUMHUYecKoi GopMy bl HCXO/Is1 M3 HA3BAHMS BelllecTBA 110
MexayHapoaHoil(MIOITAK)uiau TpuBHaJIbHONH HOMEHKJIATYpe.

Henu: hopMupoBaHre yMEHHIA 10 HOMEHKIIATYPE HEOPTaHUIECKHIX BEIICCTB.
3agaum: 3akpernsieHrue 3HaHUM 10 TeMe

MatepuanbHoeo0ecneyeHne: METOTHIECKOe00eCTICUeHUEKITPAKTHIeCKOpadboTe, Tabmnia
«MenpneneeBa» /.M. BoimosiHenusi padoThbi:

3amaHue
JlaiiTe Ha3BaHMUS OCHOBAaHMSIM
1 papuanr 2 BApHAHT 3 BapuaHT 4 BapuaHT
NaOH Ca(OH)2 KOH Al (OH)3
Mg(OH)2 LiOH Zn(OH)2 Fe(OH)2
3aganue?2

Boinummre ¢hopMynbl cosiell 1 HA30BUTE UX:
K2S04,Na20,C02,NaOH,CaC03,Cu(OH)2,H2S04,AgCI,N205,Fe203,Ba(OH)2,HCI, NaHCO3

IIpakTnueckaspadoraNed
CocraB/ieHHe ypaBHEHHI XUMHUYECKHUX PeaKIMil ¢ y4aCTHEM MPOCTBIX U CJIOKHBIX
HEOPraHU4eCcKUXBelleCTB:MeTAIJI0BHHEMEeTAJIOB ;0KCH/I0BMETALTI0OB, HeMeTaAJIOBH
aM@oTepHBIX 3JIEMEHTOB; HEOPTrAaHNYECKUX KUCJIO0T, OCHOBAHUII U aM(OTepPHBIX THIPOKCH/IOB;
HEOPraHU4eCcKHUX CoJiel, XapaKTepHu3yIIHMX UX CBOMCTBA.

Heau: hpopMupoBaHUE YMEHHIA 11O COCTABICHUIO XUMUYECKIX PEAKIINH.

3amauu: 3akpernieHue 3HaHUM 1Mo TeMe

MatepuanbHoeo0ecnedeHne: METOIHIECKOe00eCTICUeHUEKITPAKTHIeCKOpadboTe, Tabma
«MenneneeBa»/1.1.

BoinosineHus1 padoThI:

3amanmel
Pemmre 3amady coryiacHO BapHaHTYy:

Bapuantl Bapuant?
IIpu B3aMMOIEHCTBUM MEIH C KOHIIEHTPUPOBAHHOMN CKoJbKO rpaMM OKCHJa MarHusi oopasyercs
CEpPHOU KUCIOTON IIPYU CKUTAHUU MarHus Maccou 12 r.

obpazoBaiicarazooremom33,611.OnpeaenuTs Maccy
MeJH, BCTYHUBIIYIO B PEAKITHIO.

3aganue2
Pemnre 3amavy coryiacHO BapHaHTy:
Bapuanrl Bapuant?
Kannit maccoii 3,9 T pacTBopuin B Bojie CKoOJIbKO TpaMM HaTpHs TPOPEArupoBaIoCh
00bpeMoM206M1.OTIpeIeTMTEMaCcCOBYIO JTOJTIO BOJIOM, €CTT TIPH 3TOM 00pa3oBasics ra3
MOJyYEHHOTO PacTBOpa. oosemoM 4, 48 1. (1.y.) CKOIBKO rpaMm
THAPOKCHIA HATPHUS TTOJTYIUTCS] IPH ITOM?
3aganue3
Pemnre 3amavy coryiacHO BapHaHTy:
Bapuantl Bapuant?
CKOJIBKO TpamMM OKCHJIa KaJbIIUs U BOJBI HE00X0auMO | CKOJIBKO JIMTPOB OKCHA YTIIepOaa MOKHO
JUTSl TIOJTyYEHMsI TallleHOM U3BeCTH Maccou 7,4 T. MOJIYYUTh U3 U3BECTHSKA Maccoit 25 1, ¢
MaccoBoM gosei mpumeceit 20%.
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Bonpocs! 111 KOHTPOJIA
1. TlepeunciauTe OCHOBHBIC XUMHUYECKHUE CBOWCTBA COJCH?
2. 3anummre crocoObl OTyUYeHUS COoei?
3. 3anmmwre, rae B Bauiel npodeccuu B )KU3HU MPUMEHSIOTCS COJIH.

JlaGopaTtopHnasi pabora Ne2.
Nnentudguxkanns HeOPraHM4eCKUX BelecTB.

[leab padoThI: C IOMOIIbIO XapaKTEPHBIX PEAKIUI pacliO3HATh NPEAIOKEHHBIE

HEOpraHMYECKHe BEIIeCTBa, ONPEACIUTh KaYeCTBEHHbIH COCTaB IIOYBHI.

OOopyoBaHMe: MTATHB C TPOOUPKAMH, CHUPTOBKA, CIIMYKH, JIEPKATEIb U TPOOUPOK.
PeakTUBBI: pacTBOPHI: XJIOPHUAa aMMOHUS, CyJib(paTa HATPUS, THIPOKCHIA HATPUS, XJIopuaa Oapus,
COJISTHOHM KHCIIOTBI; CHHSS JTaKMycoBasi Oymara, IMHK, HUTpaT cepedpa.

Xo/1 padoThl:
[TpuroToBUTH TAOIUIY JUIS 3aKCH BHIOTHEHHS pabOTHI 10 GopMme:
Yro pgenanu HaGmroneuus YpaBHeHust BriBon
peakuuii

SARE I A

o

10.
11.
12.

2. BEIIOIHATE ONBITEL
3. 3armoHATH TAOIHUITY.
4. Chenarh 0OLIMI BHIBO/L.

IIpaBuiia TexHNKHU 0€30MACHOCTH
PaboTath ¢ KuCIIOTaMu | HIET0YaMU OCTOPOXKHO. KOHIIEHTpHUpPOBaHHBIE KHCIOTHI aKKypaTHO BHOCUTH B
npoOUpKy Haj J0TKOM. Eciu kucioTra nonana Ha KOXY UM 0Ky, OBICTPO CMBITh OOJIBIIMM
KOJINYCCTBOM BOJHI.
Huuero He mpo6oBaTh Ha BKYC.
B npoOupky HanuBaTh He Oojiee 1 Mil BEIecTB.
Hroxate seTyune BeliecTBa OCTOPOXKHO, HAIIPABIIASA BO3LyX PYKOH OT IpoOUpPKH K cebe.
He 3akppiBaTh npoOMpKy najbleM Npu B30ANTHIBAHUU B HEH KUAKOCTU. B30anThIiBaTh coaepKUMoOe
CIIeyeT JiepaKa MPOOUPKY 3a BEPXHIOIO YaCTh M CJIETKa MOKaYUBasl.
He naxnonsaTbcs Hag npoOUpKOM, Tak Kak OpbI3rM MOTYT IONACTh B IJIa3a.

HpO6I/IpKy C HaneBaeMOﬁ KUIKOCTBIO ACPKAaTh OTBEPCTUCM B CTOPOHY OT cebs 1 oT TOBapHHleﬁ, TaK KaK

KHUJIKOCTb HHOT A MOKET BBIINICCHYTBHCA U3 HpO6I/IpKI/I.

[Tpu HarpeBaHuu MPOOUPKH HE KacaTbCs (PUTUIIS CIIUPTOBKH, TaK KakK (PUTHIIb XOJOIHBIN U TPOOUpKa
MOJKET JIOMHYThb.

[opsimnyio cnupToOBKY HENb3s MEPEHOCUTH CO CTOJIA Ha CTOIL.

3axxurars CIIMPTOBKY TOJIBKO CITMYKaMH.

l"acuth COUPTOBKY TOJIBKO KOJMTAYKOM.

[Tocne paboThl TPUBECTH B MTOPSIIOK CBOE pabouee MecTo.

OnpiT . KauecTBeHHbIE peakliuM HA HEOPraHN4YeCKUe BellecTBa.
3agaHue: B Tpex NPOHYMepoOBaHHbIX nNpodupkax (1, 2, 3) 1anbl BeulecTBa:
XJIOPUIA AMMOHUA

COJISAHASA KUCJIOTA
CYJIb®AT HATPUA

C noMoubI0 XapaKTePHbIX PeaKIHii pacno3HaTh, B KAKOH 13 NPOOHPOK HAXOAATCH JaHHbIE
BellecTBA.
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JU1st BBITOJTHEHUS. JAHHOTO OTIBITA COACPKUMOE KaKIOH MPOHYMEPOBAHHONW MPOOUPKH pa3AeIUTh Ha TPH
poOkI.

1. Inst onpeneneHust XJIOpuaa aMMOHUS — B IPOOUPKY C XJIOPUIOM aMMOHMSI TPUIIUTH PACTBOP
TUAPOKCHIA HATPUS, HATPETH B IJIAMEHU CIIUPTOBKHU.

? Yro Habmromaere?

Hanwmcatp ypaBHEeHHE peakiy B MOJICKYJISIPHOM, TIOJTHON HOHHOH, COKpaIleHHOW HOHHOU (hopMax.

2. Jlns onpeneneHust COMTHOW KUCIIOTHI - B IPOOUPKY € COJITHOM KUCIOTON MPUIINTh PAaCTBOP HUTpaTa
cepebpa.

? Yro mabmromaere?

Hanmcatp ypaBHEeHHE peakIy B MOJICKYJISIPHOI, TOJTHON HOHHOMN, COKPAIIEHHOH HOHHOH (popmax.

3. Jlns onpenenenus cyiabdaTa HaTpUs - B IPOOUPKY C cysib(haTOM HATpHsl PHIUTh PacTBOP XJIOpHIA
Oapusi.

? Yro »abmroxaere?
4. Hamucath ypaBHEHHE PEAKIIMU B MOJICKYJIIPHOM, TIOJIHONW HOHHOM, COKPAIEHHOH HOHHOHN (opMmax.

IIpakTnyeckas padora Ne6
HoMeHKk1aTypa oprannyecKux coeTHHEHH OTAeJTbHbIX KJIACCOB.

Henu: popMupoBaHUe yMEHHIA 110 HOMEHKIIATYPE OPTaHUICCKHIX BEIIECTB.

MatepuanbHoeobecnedeHne: METOAMUECKOe00eCcTIeueHneKITpakTHIeckoiipaboTe, Tadnuma
«Menneneean1.1.
Matepuanbl:MeToInYeCKOe00eCTIeueHUEKITPAKTHIECKOHpaboTe,HabopIIapOCTEPKHEBBIX MOIeNel
MoJteky, Tabmuna “TIpenenbHbIe yriieBOAOPOIbI”, IEpUoANYECcKas TabIuIa.

Boinosinenue pa6oThi:
VYTI1€BOIOPOIBI 3TO OPraHMYECKUE BEIIECTBA, COCTOSAIINE U3 aTOMOB YTJIEpO/ia M BOJAOPOaa. ATOM
yIJIepo/ia BO BCEX OPraHUYECKUX COCIMHEHUSX YEThIPEXBAJIECHTEH. ATOMBI yIiepoa MOTyT
O6paBOBBIBaTI) LCIMOYKHU MMPAMBIC, Pa3BCTBJICHHBLIC, 3AMKHYTBIC. CBoilicTBa BCIIICCTB 3aBUCA HE TOJIBKO
OT Ka4eCTBEHHOT'0 ¥ KOJIMYECTBEHHOT'O COCTaBa, HO M OT MOPSI/IKA COETMHEHUS] aTOMOB
MeXIyco0oii. BerecTBa, MMEIOIINE0IMHAKOBYIOMOJIEKYIAPHYI0()OPMYITY, HOpa3HOECTPOEHNE
Ha3bIBalOTCs M30MepaMu. [IpucTaBku yKa3bIBalOT KOJIMUECTBO M — JIBA, TPH — TPH, TETPA - YETHIPE;
LHKJIO - 03HAYAET 3aMKHYTBIM.

Cyd¢dukcbIBHa3BaHUMYTTIEBOIOPOJOBYKA3bIBAIOTHAHAIMYMEKPATHOMCBA3U: aH

oJIMHapHast cBA3b Mex 1y aroMamu yrieposaa (C - C);

eH/iBolHascBA3bMex TyaToMamuyriepona(C=C); un

TpoitHast cBA3b Mextyaromamu yriepoaa (C= C);

JMEHBEIBOMHBIXCBsI3UMex TyaTromMamu yriepoaa(C=C-C=C); Paxgukabr:

metun -CH3; st -C2H5;xmop -Cl; 6pom -Br.

[Tpumep.CocTaBbTEMOAETBMOJIEKYJIBIIPOIIAHA.
MonekynanponanaC3H8conepxuTTpHaTOMayriiepoaanBoceMbaTOMOBBOI0PO1a. ATOMBI  yriieposa
coeauHeHbl Mexaycoboi. Cyddukec — aH yKa3blBaeT Ha HaJM4Me OJMHAPHOM CBSA3M MEXIY
aTOMaMH yryiepoia. ATOMBI yriieposa pacroararTcs noj yriom 1092 mumyT.
MornekynanmeeThopMynupaMuibl. ATOMBIYTIIEpOAan300pakai TeuepHBIMUKPYTaMH,aaTOMBl  BOJIOPOJa
— OenBIMH, aTOMBI XJIOpa — 3eJICHBIMU.

[Tpun3zobpaxeHMUMOAeNeHcOo0II0Jali TECOOTHOIIEHHEPA3MEPOBATOMOB.

CH; — CH; — CH;

C;Hs
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MossipHytOMacCyHaX 0AMM,TTI0JIb3Y ICIIEPUOINYECKOUTA0THIICH
M(C3H8) =12 -3 +1 - 8 =44 r/monb.
YroObIHA3BaTh YTIIEBOIOPO. HAIO:
1. BrIOpaTbcaMyrONIMHHYIONCTIOUKY.
2. TIponymepoBaTh,HaYMHASCTOTOKPas, KKOTOPOMYOIMKEpaIuKaTUINKPATHAs! CBS3b.
3. Ykazarbpaaukal,eclimpaaiKaIoBHECKOIbKOYKa3biBatoTKaKAbIH. (L{udpanepen
Ha3BaHHUEM).
4. Ha3Barbpaaukai,HaYMHASICMEHBIIETO PaIKaIa.
5. Ha3zBarbcamyIoJIMHHYIOIICTIOYKY.
6. VYkasarenonoxenuekpatnoiicsssu.(Lludppanocnenaspanus).

[Tpumep
1 2 3 4 3 2 1
0“3“[3"_‘3"3 CH;—CH—CH==CH,
|
CH3 Br
2-MeTIHIIPOTIaH 3-0pomOyTeH-1

[Ipu cocraBnennu GopmyI Mo Ha3BAHUIO HAJIO:
1. OmnpenenuTs 4KCIO ATOMOB YIJIepo/ia B IEMOYKE.
2. Ompenenuts nosioxkeHue kpatuoit  cBs3u.(Ludpa nocie Hazpanms).
3. Omnpenenutb mnonoxxkenue paaukanos.(L{udpa nmepen HazBanuem).
4. 3amnucaTh GOpMyJIbl paIKaJIOB.
5. B nocnenHo ouepeas OnpeaeauTh KOINYECTBO U PACCTaBUTh aTOMBI BOAOPO/IA.
[Topsimok BBITOTHEHUS PaOOTHI
3anganuneNel.CocTaBbTEMOIETUMOIEKYT:
1) psimaankaHOB:MeTaHa,3TaHa,0yTaHa,IeHTaHa,r'eKCcaHa,relTana,0KTaHa, HOHaHAKICKaHa,;
2) [{uknoankaHoB: MUKJIONPOIIAHa, IIUKJIONETaHa
3) 2-metuimponasa,
4) 1,2-muxiopaTaHa.
3apucyiitemoaenumolekynBTeTpaau. HanummurectpykrypHbiepopmyasiaTxsenects. Haliqure nux
MOJIEKYJISIPHBIE MaCCHhI.
3agaaneNe2 . HazoBureBemecrsa:

CH;
CHy—~CH,—CH—CH, =~ CH,~C=CH-CH,; CH;—C—C==CH
| l |
Hy CH, CH, CHs

3ananueNe3.CocTaBbTe CTPYKTYpHBIE (POPMYJIBI BELLIECTB:
a)0yTeH-2,HanuiuTeeron3omep; 0) 3,3 - TuMeTHINeHTHH-1.
KoHTposbHBIE BOIIPOCHI

1. Ha3osure 0011yto GopMyITy NpeaeiabHbIX YIIIEBOJOPOIOB.

2. Kakwue BemiecTBa Ha3pIBAIOTCS TOMOJIOTAMH, KaKHe U30Mepamu?

IpakTuueckas padora Ne7(1)
CBoJlicTBa OPraHU4ecKHX COCAUHEHHUH OTACJIbHBIX KJIACCOB. (TPUBHAJBHAS M MEKIYHAPOHAS
HOMEHKJIATYPa, XHMHYEeCKHe CBOICTBA, CIIOCO0bI MOJTy4YeHHUs1): NpefAesbHbIe (ATKAHBI U
LM KJI0AJIKAHbI), HeNpe/eJabHble (AJKEeHbl, AJKUHbI U aJIKaAHeHbl) H APOMAaTHYECKHUE YIJIeBOAOPO/bI,
CIHUPTHI U (PeHo0JIbI, KAPOOHOBbIE KUCJIOTHI U 3(PHPHI, AJIbAETrHAbI M KETOHbI, AMHUHBI U
AMMHOKHMCJIOTHI, BICOKOMOJIEKY ISIPHbIE COCIUHECHUS.

Hean: popmMupoBanre yMeHUM 1O CBOMCTBAM OPraHUYECKUX BEIIECTB.
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MartepuanbHoeobecnedyeHrue: METOINIECKOeO0eCIIeueHUEeKIPAKTHIECKOpadoTe, Tabmuia
«Mengeneea»/1.1.
Martepuanbi:MeToIMYECKOEO0eCTIeUeHUEKITPAKTHIECKOHpaboTe, HabopIIapOCTEPAKHEBBIX MOJIEIIEH
Moueky, Tabnuna “TlpenenbHble yrieBoA0pO s, IepuoandecKas Tabauia.

BoinoJiHeHue padoThI: OCYylIeCTBUTE HENMOYKH MPeBPalleH Uil

1. anerarkanugi—3TaH— X —3TaHON— AU TUIOBBIAIYUD

Cal? b
2. CaC2—s1uH—3Tanais King, & X1 2y X2 X3

3. Al4C3 < X1 ! X2H3Taﬂam,%x3%x1

4. CaC2—3THH—)TaHaNb B#g, £ X1 o, 2 X2 i X3

5. CaC2 2 X1 AR 3X2—>H3C—COOHM—ZX3—>(CH3)2—C:O

6. HC=CH B0A X1 Di, B CH3COOH Aatd X2 = X3 501 ZYKCYCHAAKICIOTa
7.MeTHnaTKanHﬂ—‘F£DH—>6p0MMeTah A X2 £ X3 bl yranans | [ X4

8. Areraibierui—aneTaTkaInI—3TaHOBasSKICI0TaA—ITHIIAIIETAT—alleTaTK AU — AllETOH

6, CHaCHO—E 51 X0 ommen—CH3CHOX

10. CH3COOH—X1C2H6X2X3X4

H
11 C2HSOHXIX2X3——srm™7C2HAO
12. CH2BrCH2CH2BrX1X2—mnponeaX3— 1,2-mubpomnponan

13. CH4X1—>C6H6XZMX3X4
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IpakTuuyeckas padora Ne7 (2)
CocragpiieHHe cXeM peaKknmii, XapaKTepu3yIIUXXUMHUYEeCKHECBOHCTBA0PraHUYeCKUX COCeANHEHU I
OTEJBHBIX KJIACCOB, CIIOCOOBI X MOJYYCHHS U HA3BAHHE OPTAaHMYECKHUX COCJUHEHH 110 TPUBHAJIBHOMN
HJIH MEXKAYHAPOIHOM CHCTEMATHYeCKOH HOMEHKJIAType.

Tema:CBolicTBaOpraHMUECKHUX BEILIECTB
Hean: popMupoBanre yMeHUH 1O CBOMCTBAM OPraHUYECKUX BEIICCTB.
3apaum:3aKkpenieHue3HaHUUIIOTEME
MarepuajbHOeo0ecneyeHne: METOIMIeCKOe00eCIIeYeHUEKITPAKTHIECKOMpadoTe, TabIuia
«Menneneean1.1.
Marepuaibl:METOINYECKOCO0ECTICUCHUEKITPAKTHIECKONPaboTe, HabOpIIapOCTEP)KHEBBIX MOICIICH MOJICKYIT,
tabymna “IlpenenpHble YIIIeBOAOPOILI, IEPUOANYSCKAs TAOIUIIA.
BrinoJiHeHHepadoTHI:HA30BUTEBCEBENIECTBA

1. aneratkanus—3TaH— X—3TaHOI— IUATUIOBBIHIDHP

2. CaC2—>TH—3TaHaNb Bag, & X1 cact X2 I X3

3. Al4C3 A X1 I XZHBTaHaHB%X3%Xl
4. CaC2—3TH—)TaHaNb L, & X1 o, ¢ X2 i X3

\ ) OE
5. CaC2 5 X1 HOB' xX2—>H3C—COOHﬂ—x3—>(CH3)2—C:O

+ NabH CH.T Bo .5
6. HC=CH 05 X1 B, B % X3—

CH3COOH X2
& pits!
1 MeTHnaTKanm—%ﬁ—ﬁpOMMeTah X2 yranans | [ X4

£ O Fd™F
n,
7X3
8. AHCT&J’IBZ{CFI/II{HaHCTaTKaHI/I}I—>3TaH0Ba$IKI/ICJ'IOTa—>3THJ’IaI.[eTaT—>aHCTaTKaHLI_II/IH—)al_IeTOH

1]
9. CH3CHO—22 351 X9 miamen>CH3CHOX3
10, CH3COOH—X1C2HEX2X3X4

t
11, C2HBOHXIX2X3——rn™—7C2H4O
12. CH2BrCH2CH2BrX1X2—mnponeuX3— 1,2-1ubpommponan

13. CH4X1—>C6H6XZMX3X4

ZYKCYCHASKHCIIOTA

JlabopaTopHasi paGora Ne3
“IIpeBpaleHnsi OpraHMYecKMX BellecTB IPU HarpeBaHuu''.
IHonyyenne dTHI€HA H H3y4YeHHe ero cBoMcTB. MoaeMpoBanue MOJIEKYJ 1 XMMUYECKHUX NIPpeBpallleHu il Ha
NpUMepe ITaHa, ITHJIEHA, ANEeTUJICHA U JAP.».
YuebHasg 1uenb: (HopMUpOBaTH YMEHHUS HPOBOJIUTH XHMHYECKHH SKCHEPUMEHT M MOJEIHUPOBaTh MOJEKYJIbI
OPraHNYeCKUX COCTUHECHUH.

O0ecneyeHHOCTD 3aHATHS (CpeacTBa 00y4eHHs):
. COOpHUK METOJAMYECKUX YKa3aHHWU JJIS CTYJICHTOB IO BBIOJIHEHUIO JIAOOPATOPHBIX Pa0O0T MO YueOHOM AUCITUIUIMHE
«XUMHUDY.
2. Tabmumna «PacTBOPUMOCTH KUCIIOT, OCHOBAHHU U COJICH B BOJIEY.
3. Terpaap 11t 1aboOpaTOPHBIX PAOOT B KIETKY.
4. Kaprouku — 3a7aHusl.
5. Pyuxa.

Kpamkue meopemuueckue u yuedOHo-memoouuecKkue mamepuaisl
no meme 1a00pamopnoii padbomul
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IJTHJIeH (3TeH) — OpPraHuvYecKoe BEHIECTBO KJlacca ajJKeHOB, COCTOSAIIMM M3 JBYX aTOMOB YIJIEpOAa M YEThIPEX
aTOMOB BOJIOPOJIa. DTHJIEH UMEET JIBOMHYIO YIJIEPOA-YTJIEPOJIHYIO CBSA3b U MO3TOMY OTHOCHUTCSI K HEHACHIIICHHBIM
WM HETIpeIebHbIM yTIeBOIOPOIaM.

Xumuueckas popmyaa stuiaeHa CoHis, paunonansuas dopmyna H2C=CH:, crpykrypHas ¢opmyna CH2=CHa.
N3omepoB HE UMeEeT.

ITHJieH — OEeCIBETHHIN ra3, 6e3 BKyca, co cnadbim 3amaxoM. Jlerde Bo3ayxa.

ITHJIEH SIBJIIETCS (buTOrOopMOHOM, T.C. HU3KOMOJIEKYJISIPHBIM OpraHUYeCKUM BEIIECTBOM,
BBIpa0aThIBAEMBIM PACTEHUSMHU M UMEIONIUM peryisaTopHbie GpyHakuuu. OH oOpa3yercs B TKaHIX CAaMOTO PaCTCHUS U
BBINIOJIHSET B JKM3HEHHOM IIMKJI€ PACTEHHM MHOTOOOpa3Hble (GYHKIUH, CPEeOud KOTOPBIX KOHTPOJIb DPa3BUTHS
MPOPOCTKA, CO3PEBaHUE IUIONOB (B 4aCTHOCTH, HPYKTOB), pacnmyckaHue OyTOHOB (TIpoIlecC IBETEHUs), CTAapCHUE U
OMaJaHUE JIUCTbEB M 1IBETKOB, Y4YacTHE€ B pEaKIHH pacTeHUl Ha OMOTHYeCKHi u aOWOTHUYECKHUU cTpecc,
KOMMYHHKAIIUU MKy Pa3HBIMH OpraHaMH PACTCHHI U MEX]Ty PACTCHHUSIMH B ITOIYJISIIHH.

[Toxapo- 1 B3pBHIBOOIIACEH.

[Tnoxo pacTBopsieTcs B BoJe. 3aTO XOPOIIO PaCTBOPSIETCS B IUATHIOBOM 3(hUpe U YIIIEBOIOPOIaX.

ITHJIEH 110 TOKCHUKOJIOTHYECKOM XapaKTepUCTHUKE OTHOCUTCS K BelIecTBaM 4-ro Kjiacca OMAacHOCTH (MajOOHmacHbIM
BemectBam) 1o ['OCT 12.1.007.

ITHJIEH — caMOe MMPOU3BOIMMOE OPraHUYECKOe COCTMHEHUE B MHpE.

OTUNIEH — XWMHUYECKH aKTHBHOE BEIIECTBO. Tak Kak B MOJIEKYJIE MEXJy aTOMaMH YIJIEPOJia UMEETCsl JBOMHas
CBSI3b, TO OJIHA W3 HHUX, MEHee MpOYHas, JerKO pa3pblBaeTcsi, U IO MECTy pa3pbiBa CBSA3H MPOUCXOTUT
MPUCOEANHEHNE, 3aMEIICHNE, OKUCIICHUE, TOIUMEPU3alllis MOJIEKYJI.

XUMHUYECKHE CBOICTBA ATUIICHA aHAJIOTUYHBI CBOMCTBAM APYTUX IpeAcTaBUTeNel psaa ankeHoB. [losTomy s Hero
XapaKTEPHBI CICAYIOIMINE XUMUYECKUE PEAKIIUU:

1. kaTaJquTHYECKOe THAPHPOBaHHe (BOCCTAHOBJIEHHE) ITHJIEHA:

CH>=CH2 + H2 — CH3-CHjs (kat = Ni, Pd, Pt, t°).

2. rajIoTeHNpOBaHHe ITHJIEHA:

CH2=CH; + Br, — CH2Br -CH2Br.

Onnako mpu HarpeBaHuu dTiiieHa 10 Temeparypbl 300 °C  paspbiBa JABOHHOM yIJIEpOI-YIJCPOIHON CBSA3H HE
MIPOUCXOAUT — PEAKIIUsI TAJIOTEHUPOBAHUS TPOTEKAET 110 MEXAHU3MY PAIUKAIBLHOTO 3aMEIICHHUS:

CH>=CH2 + Bro— CH>=CH-Br + HBr (t = 300 °C).

3. THAPOraJIoreHUPOBaHME ITHIIEHA:

CH2=CH; + HBr — CH3-CH2Br.

4. ruapaTanus dTHIEHA:

CH>=CH; + H,0 — CH3-CH,0H (H*, t°).

Peakuust mpoucXoOuT B TNPUCYTCTBUM MUHEPAJIbHBIX KUCIOT (cepHOW, ¢ocdopHoil). B pesynbrare naHHON
XUMHYECKON peakinu 00pa3yeTcst STaHoI.

5. OKHCJIEHHEe ITHJIeHA!

OTUJIEH JIETKO OKHCIseTCs. B 3aBUCMMOCTH OT YCIOBH MPOBEACHUS PEAKIUU OKUCICHHS DTUJICHA MOTYT OBITh
MOJTYYEHBI Pa3JINYHbIE BEIIECTBA: MHOTOATOMHBIE CIIUPTHI, STIOKCH/IBI UJIH alTbJICTH/IbI.

Hampuwmep,

5CoH4+12KMn04+18H2S04—10C0O2+6K2S0O4+12MnSO4+28H:0.

2CH2=CH> + O2 — 2C20Hj4 (kat = Ag, t°).

B pesynbprare oO6pazyercs SMOKCHU/T.

2CH>=CH> + O2 — 2CH3-C(O)H (kat = PdClI>, CuCl, t = 200°C).

B pesynbrare o6pasyercs aneranbaeru.

6. ropeHue THJIEHA:

CH>=CH + 302 — 2CO2 + 2H;0.

B pesynbpTaTe ropeHus 3TUiieHa MPOUCXOIUT Pa3phiB BCEX CBS3EH B MOJIEKYJIE, a MPOIYKTAMHU PEAKIUU SIBIISIOTCS
YIJIEKUCIIBINA a3 U BOJA.

7. moJiMMepu3anus ITHJIeHA!
NCH>=CH; — (-CH2-CH2-)n (kat, t°).

MOI[CJ]l/IpOBaHI/Ie MOJIEKYJI: YFHeBO)IopO}IBI - OTO OPraHUYCCKHE BCHICCTBA, COCTOAIIMEC K3 aTOMOB YIJIEpoaa U
BOAOpPOAA. Atom yriepoaa BO BCCX OPraHUYCCKHUX COCAUHCHUAX UYCTBIPCXBAJICHTCH. ATOMEI yriepoaa MOT'YT
O6paSOBBIBaTI) OETIOYKHU TIPSAMBIC, Pa3BCTBJICHHBIC, 3aMKHYTEIC. CpolicTBa B€IICCTB 3aBUCAT HE TOJIBKO OT


https://втораяиндустриализация.рф/allotropiya-ugleroda/
https://втораяиндустриализация.рф/poluchenie-vodoroda/
https://втораяиндустриализация.рф/uglerod-svoystva-atoma-himicheskie-i-fizicheskie-svoystva/
https://втораяиндустриализация.рф/mikoriza/
https://втораяиндустриализация.рф/roletyi-dlya-okon/
https://втораяиндустриализация.рф/landshaftnyiy-dizayn/
https://втораяиндустриализация.рф/landshaftnyiy-dizayn/
https://втораяиндустриализация.рф/sublimirovannyie-yagodyi-fruktyi-ovoshhi-i-poroshki/
https://втораяиндустриализация.рф/elektroximicheskie-batarejki-rabotayushhie-na-vode/
https://втораяиндустриализация.рф/atomnaya-batarejka-na-osnove-ugleroda-14/
https://втораяиндустриализация.рф/pet-preforma/
https://втораяиндустриализация.рф/pech-dlya-fyuzinga/
https://втораяиндустриализация.рф/otopitelniy-kotel/
https://втораяиндустриализация.рф/reguliruyushhiy-klapan/
https://втораяиндустриализация.рф/otopitelniy-kotel/
https://втораяиндустриализация.рф/vodotrubnyie-i-gazotrubnyie-kotlyi/

INJ

KaueCTBEHHOTO0 M KOJMYECTBEHHOI'O COCTaBa, HO U OT MOpsSAKAa COSAMHEHHS aTOMOB MeEXIy coOoil. Bemectsa,
UMEIOIME OJWHAKOBYIO MOJIEKYJSIpHYIO (OpMyiIy, HO pPa3HOE CTPOCHME Ha3BIBAIOTCS H30Mepamu. lIpucraBku
YKa3bIBalOT KOJMYECTBO 1M — JIBA, TPU — TPH, TETPA - YETHIPE; IIUKJIO - O3HAYAET 3aMKHYTHIH.

Cyddukcel B Ha3BaHUU YTIIEBOJOPOIOB YKA3bIBAIOT HA HAJTMYKUE KPATHON CBSI3H:

-aH OJIMHapHas CBA3b Mexay atoMamu yriepona (C — C);

-eH JBOiTHas cBsA3b Mexay aromamu yriepoaa(C = C);

-MH TpoiHas cB3b Mex Ay aromamu yriaepoja (C= C);

-IMeH JIB€ IBOMHBIX CBsI3U MexXay aroMamu yriepoaa (C=C— C=C);

Paguxansr: metun -CHs; atun -C2Hs; xiop -Cl; 6pom -Br.

Bomnpocsl 1J151 3aKpen/ieHusi TeOPeTHYEeCKOro MaTepuaJia K J1adopaTopHoi padore:
1.K kakoMy Kj1acCy OTHOCHUTCS ITUJIEH?
2.XUMHUYECKHUE CBOMCTBA 3TUJICHA.
3.YT1o Takoe u3oMephl?
4.YT0 Takoe roMoJIoru?
5.YTo Takoe MoJieTupOBaHKE?

JlaGoparopHasi padora Ne4.
Tema: «AnenTugukanmus OpraHuYecKuX coeJUHEHUI O0TAebHBIX KJIACCOB»
Heab: chopMupoBaTh MOHATHUS O CYIIHOCTH KAYECTBEHHBIX PEaKLUi HA OPraHUYeCKUE COCAMHEHUS.

O0opynoBanme: 103aTop, IPOOUPKH, CIIUPTOBKA, CIUYKH, AEP)KaTellb, INTATUB 11 IPOOUPOK.

PeakTHBBI: BUHOTPAIHBIN WU SIOJIOYHBIA COK, KApTO(EIb

pacTBOpHI: (heHoJa, YKCYCHON KUCIIOTHI, INIMIEpUHA, aleTanbaeruaa, 5% cnuproBoil pactsop uozaa, 0,1 M pactBop
cynbdara menu (1I),0,2 M pactBop ruapokcuaa kamus, 0,1 M pactBop xmopuna xenesa (I11).

@dopMupyeM yMEHHUsI: MPOBOJIUTH HAOJIOJACHUS 3a NpPHU3HAKAMH PEaKIMii, aHAIM3UPOBATh W JIeJaTh BBIBOJIHI,
cOOJTIOAATh MpaBUIa TEXHUKH 0€30MacHOCTH.

HNHcTpyKuus mo TexHuke 0€30MacHOCTH NP POBEICHHH JIA00PaTOPHO PadoThl

a. Iloooosunbme k cebe 10mok u pabomatime moyibKoO HAO JOMKOM.

b. Ilpu pabome co cmexnom (npobupku, Koabwvl, cmaxkauvl, mpyoxu) ece20a NOMHUMeE, YMO CMEKIO0 - OYeHb
XPYNKULl Mamepuan u 4mo e2o aecko pasoume. Ilosmomy uzbezaiime upesmepHuixX yCUIUL.

C. Ilpu pabome ¢ pacmeopamu Kuciom u wenoyei nposgume OCmMopoxtcHocmo. Ecau xucioma umu wenous

nonana Ha KoJCy — He Namukyume, a coobwume 00 >3mom yuumenio, U HEMEOJIEeHHO RPOMOUme 00abUUM
KO1lu4uecmeom npomouHoil 600bl.

d. Ilpu pabome c¢ sewecmeamu Hanusaime Heborvuwiue Koauvecmsea. He 3abviaiime 3aKpbiéamv CKAAHKU C
seuyecmeami.
e. Ilocne oxonuanus pabomwi, yoepume 3a coboii nocyoy, @vlielime 8eujecmea 8 cocyo 0Jisi OMmpabOMAaHHbIX

peakmugos, yoepume pabouee mecmo, coatime J10MOK HA CMOJ YYUMEINIO.

Xoa padoThi:

3anaua 1. OOHapy’XeHHE TITIOKO3bI B BUHOTPATHOM HUJTU SI0JI0YHOM COKE.

Onvim 1. O6napysicenue 2n10K03bl 8 BUHOZPAOHOM Ul A610uHOM coke. Hanelite B mpoOUpKy 4 MJ BUHOTPAJHOTO
WK sI0JI0YHOTO COKa

JloGaBeTe mocnenoBatenbHo mo 0,5 mu pacTBOpoB Tuapokcuna kamus u cynbdara meau (II). 3anummre Bamm
HaOJII0IeHNS.

3akpenurte TpoOUPKY B AepiKaTelb, U HATPEHTE ee MIaMeHeM CITIUPTOBKH JI0 U3MEHEHHS OKPACKHU.

3anaua 2. OOHapyXeHHE Kpaxmalia B KapTodere.

Onoim 2. ObHapysicenue Kpaxmana 6 kapmogere.

Pa3pexbTe nonepek 1 kiyGeHs kaprodens

Kamnure Ha cpe3 0,5 M1 pacTBOpa Mo/a U 3aMUIIUTE Ballld HAOTIOICHUS.

3agaua 3. KauecTBeHHOE OmpeieTIieHHe KUCIOPOICOIEPKAIUX OPTaHNIECKUX COSTNHEHHA.

Onvim 3. Kauecmeennoe onpedeinenue KUCI0POOCOOEPHCAUUX OP2AHUYECKUX COCOUHEHUI.



Wi = UJ I

A

BaM BbIaHbl 4 HENOANMCAHHBIE CKISHKA C PACTBOpAaMM CIEIYIOIIMX BEIIECTB: (PEHOJN, YKCYCHas KHUCIIOTA,
TJIUIEpUH, anetaibaerul. lloanummre KaxIylo CKISHKY (OpMylioil TOro BeIIecTBa, pacTBOpP KOTOPOTO OHa
conepxut, eciu Bam mansl cnenyromue peaktussl: FeCls, CuS04 m KOH. st atoro:

[TponymepyiiTe mpoOUpPKHU YEPHBIM MapKepPOM 10 CTEKITy OT 1 110 4.

C noMo1pio 103aTOpa MOMECTUTE B 4 OT/eNIbHbIE MPOOUPKH 110 1 MJI pacTBOpa U3 KaXJIOW CKIISTHKH.

[Tpuneiite B kaxxayro mpooupky 0,5 min pactBopa xsopuaa sxenesa (I11I). Coenaiite BbIBO.

C noMo1pIo 103aTOpa MOMECTUTE B 4 OTJENIbHBIE IPOOUPKH 110 3 MJI pacTBOPA U3 KaX/10H CKIISTHKH.

B kaxmyro npobupky mpuieiite o 0,5 M pactBopa 1menoun u cyiabdpara meau (I1). Berpsixaute kaxmayto npoOupky,
IIPEBAPUTENILHO 3aKPhIB UX MPOOKaMH. 3alUIINTEe HAOIIOJEHUS U ClIeJIaliTe BHIBOJIBL.

OcraBurytocsi poOUPKY, B KOTOPOIl HE MPOU30IIIO0 HUKAKMX M3MEHEHUH, 3aKpemnuTe B JepXKaTeilb M HarpeuTe Ha
IUIAMEHH CITUPTOBKHU.

JUis BBINOJHEHMS 3aJauyd 3 pPEKOMEHJYETCsS BOCIOJIb30BaThCs IUIAH-CXEMOM pacro3HaBaHMs BemiecTB. Ha
[IEpPEeCeUeHUH SYEeK 3alKchiBaiiTe cBOM HAOIIOJAEHUS, B COOTBETCTBHM C KOTOPBIMH JeJaiiTe BBIBOJ O TOM, Kakoe
BEIIECTBO HAXOIWIOCH B MpoOupke. Ecnu mpu B3aMMOAEHCTBUM BEIIECTB HUYEro HE IMPOUCXOIUT — CTaBbTE
IIPOYEPK.

Pearenr

ITpoOupka No FeClz Cu(OH).

1

2
3
4

3anaua 4. KauectBeHHOE onpesiesieHne OenKa.

Onwvim 4. Kauecmeennoe onpeoenenue benka.

B npoOupky Hanelite 2—3 M pacTBopa Oeika M NpUOaBbTE HECKOJbKO Kamellb KOHIEHTPUPOBAHHOW a30THOU
KucIoThl. Harpelite comep:kumoe mpoOMpKH, TPU 3TOM oOpasyercst KENThIH ocanok. Oxjmanure cMech U A00aBbTe
pacTBOp aMMMaka J0 UIeJOoYHOM peakuuu (mpoba Ha jakmyc). Yrto HaOmonaere? (Okpacka MNEpexoauT B
OpaH’KEBYI0). 3aMUIINTE BAIlll HAOIIOICHHUS.

3anaua 5. KauectBeHHOe onpeneseHue Oenka.

Onwvim 5. Kauecmeennoe onpeoenenue benka.

B npoOupky Haneiire 2—3 mu1 pacTBopa 6enka 1 2—3 MJI pacTBOpa FMAPOKCHIA HATpus, 3aTeM 1—2 Mil pacTBOpa
cynbdara menu (II).

Yro nabmonaere? (IlosiBisieTcst puosneroBoe okpamuBaHue). 3anuIIUTe Ballld HaOI0A€HUS.

IIpakTnuyeckas padora Ne 8
PemieHne npakTuKO-OpUEHTUPOBAHHBIX 3aJaHMH HA aHAJIU3 (PAKTOPOB, BJAMSIONIUX HA U3MEHEHHE CKOPOCTH
XHUMHYECKOHM PeaKUMHU, B T.4. C MO3ULUUHA IKOJOTHYECKHU
11eJ1ec000Pa3HOroNnoBe1IeHUSIBOLITYMTPY/10BOI/1€ATEIbHOCTHBIIEISIXCOXPAHEHHS CBOET0 310POBbS U
OKpY KaKolel NPUPOIHON cpeabl

Hesn: hopMupoBaHre yMEHUH 11O CBOMCTBAM OPraHUYECKUX BELIECTB.
MarepuanbHoeo0ecneyeHne: METONIECKOe00eCIIeUeHUEKIIPAKTHIECKOpadoTe,

Boinosinenue padoThI:
3ABUCUMOCTBbCKOPOCTUPEAKIIMUOTKOHUEHTPAIIUUPEATUPYIOIIIUX BELHIECTB
3aBHCUMOCTHCKOPOCTUPEAKIIMNOTKOHIIEHTPALlMpear upyoInXBEIeCTBU3yYalOTHAIIPUMEPE B3aUMOICHCTBHS

THOCYJb(aTa HATPHUS C CEPHON KUCIOTOM:

Na25203+H2S04=Na2S04+S02+H20+S
[Tpu3HaKOM peakiuu ABIseTCS NIOMYyTHEHUE PacTBOPA, TaK KaK BBIIEISIETCS cepa.
Bo3bMmuTe30r0peTKH: HaleHTeBIIEPBY O | HOpMATbHBINPACTBOP,CEPHOMKHCIOTH,BOBTOPYIO 0,05 HOpManbHbINA
pactBop Na25203, TpeThiO BOJIOM.
B Tpu npoOupku HanUTh U3 OIOPETKH O 5 MJT CEPHOI KUCIOTHL. B Tpu XuMHUECKUX cTakaHa HaIHUTh U3
OropeToK: B epBbIif - 5 Mit pactBopa Na2S203u 10 mi Bozsl; Bo Bropoit 10 mit pactBopa Na2S203u 5 mit BojibI,



B Tpetuii 15 mn pacteopa Na2S203.3ameTus Bpems, B IEPBBI cTakaH HAUTH U3 IPOOHPKU
SMIIOTMEPEHHOTOPacTBOPACEPHOMKHCIIOTHI, OBICTPONICPEMEIIATh MTOMYYEHHYIO0 cMech. OTMETHTH TOMYyTHEHHUE
pactBopa. [IponenaTs TO e caMoe C OCTaBIIMMHUCS CTaKaHAMH.

Pesynbrar BHecHuTe B Tabnuity.

No | O6wempeaktuBa,m| O | OTHO- Tem | Bpemss | OtHOCHUTE
KOJI | 11 0- | curenbHa | me- | Havaja | Jib-
ObI ol | s pary | MOMYTH | HasiCKOPO
Wi | KOHLEHTp | pa | eHuAcC | CTb
00 | auus OTIbI peaxiuu
H2S| Na2S| H20| »- Ta vV |V
04 | 203 eM °C TE | mpa
MII op. | KT.
1 5 5 10 | 20
2 5 10 5 20
3 5 15 0 20

Paccunraiite viipakt. {11 BTOPOro M TPETBETO CIy4YaeB, YUUTHIBAsI, YTO CKOPOCTh PEAaKIMU 10 Hadyaila
IIOMYTHCHUSA paCcTBOpPa 06paTHO MMpONOpLHHOHATIbHEI.
Vi 7

Vo T

r7e VICKOpOCTh peakliny, V2- CKOPOCTh PEAKIIMU BO BTOPOM CiIydae; T1-BpeMs IPOTEKAaHUsI PEAKIMH 10 Hadalla
IIOMYTHEHUS PACTBOPOB IIEPBOM CJIy4ae; T2-BPEMs IPOTEKAHUS PEaKLUU BO BTOpOM cirydae. Hammimre
YpPaBHEHUE PEAKIUI, CICTANTE BBIBOI.

3ABUCUMOCTBCKOPOCTUPEAKIIUNOTTEMIIEPATYPbI(rionpasuinyBanT-
Toddanpuy=1,8)

AT]O
Vp =V *Y

Bo3bMeM Tpu GropeTku ¢ pacTBopaMu cepHOi kKucinotbl, Na2S203. Boasl. B 1Be npobupku u3
OIOPETKHITOJ0IEEMITO S MIICEPHOMKHCIIOTHL. BIBEKOHHYECKUEKOIOBIN30F0PETOKIIPUIIBEMITO S MIT pacTBOpa
Na25203, u 10 M1 BOnBL.

Opny xon0y 1 MpoOUPKY MOMECTUTH B TEPMOCTAT ¢ TemrepaTypoil Bozsl Ha 10°C Bblie koMHaTHOM. YepesS-
TMHUHYT,KOTJapacTBOPbIHAT PEFOTCACMEIIATEKOMIIOHEHTBIMOTMETUT BPEMsI IOMYTHEHU . AHAJIOTHYHYIO
OTepaluio IpoaeaaTh U CO BTOPOW K0JI00H 1 BTOpOI MpoOUPKOH, HO TeMIiepaTypa J10JHa ObITh BbIIIE
KoMHaTHOU Ha 20°C.

Pe3ynbTaTsl BHECUTE B TaOIUILY:

Bpewms | Otnocute

Ne O6wemkon6Ob1| OOw | Temnepa| Hauama JbHAS
MII ui Typa |IOMYTHE| CKOpPOCThb
KOJI o0be OMbITa| HUSA,C | pEaKUuu
Ob1 | H2S| Na2S2| H20| mmi °C v v
04| O3 TEOp| MpakT

1 5 5 10| 20

2 5 5 10| 20

3 5 5 10| 20

Cnemnaiite BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEAKIMH OT TEMIIEPATYPHI.
KonTpoJsbHBIE BOIPOCHI:




o &

1.YT0 Ha3BIBAIOT CKOPOCTHIO XUMHUECKOU peakiuu? OT KakuX (PaKTOpOB OHA 3aBUCUT?

2.Kak u nouemy U3MEHSETCS CKOPOCTh XUMUYECKOW PEaKLIMU P U3MEHEHUH TEMIIEPATYphl?

3. Ot kakux (akTOpOB 3aBUCUT CKOPOCTh XUMUYECKON PEAKIIK B T€TEPOT€HHBIX cUcTeMax?

4.YT0 Ha3bIBAIOT NOPAAKOM peakiuu? 3aluiInNTe KHHETUYECKOE YPaBHEHNE AJIs PEAKIMH IIEPBOT0 MOPSIKA.

JlaGoparopHasi padora Ne 5
«JlaGopaTopHnas pa6ora «IIpuroroBjienne pacTBOpoOB».

[IpuroTtoBineHue pacTBOPOB 3aJaHHON (MaccOoBOM, %) KOHIEHTpaluu (C MPAaKTUKO-OPUEHTUPOBAHHBIMU BOIIPOCAMH)
U OIpeJIeNIeHHE CPeIbl BOIHBIX PACTBOPOB.
Pemienue 3a1a4 Ha MPUTOTOBJICHNUE PACTBOPOBY.

Y4eOHas 1€ab: FOTOBUTH PACTBOPBI 3aJaHHOW (MaccoBOM, %) KOHLEHTpAallMd M OINPEAENATh CPEAbl BOIHBIX
pPacTBOpPOB.

YuebHble 3a/1auu:
1.Hayuntbcs roToBUTH pacTBOpHI 3alaHHOM (MaccoBOHM, %) KoHUeHTpauuu. 2. Hayuutbes ompenensiTh cCpelsl
BOJIHBIX PAaCTBOPOB.

Oo0pa3oBartenbHbIe pe3y/abTaThl, 3aaBJeHHbIe BO PI'OC TpeTbero noxkojieHus:
CTyneHT 10KeH:
UMeTh MPAKTHYECKUIl ONbIT: IPUTOTOBJICHHS PACTBOPOB 33aJJaHHOM (MacCOBOM, %) KOHIEHTPALUU U OMpe/esIeHUs
Cpell BOJIHBIX PAaCTBOPOB. 3HATh: (hOPMYILy pacueTa MacCOBOM JJOJM PaCTBOPEHHOI'O BEIIECTBA B PACTBOPE.
BJIA/IeTh: HABbIKAMU padoThI ¢ 1a00PaTOPHBIM 000PYI0BAaHUEM U MTOCYIOM.

3apaum 1adopaTopHOii padoTHI:
[ToBTOPUTH TEOpPETUUYECKUI MaTepUal [0 TeME J1a00paTOPHOM pabOTHI.
2. OTBeTUTH Ha BONPOCHI JUIs 3aKPEIICHHsI TEOPETUYECKOTI0 MaTepraa.
3. BBIIOIHUTP 3aJaHHS IO TEME.
4. OdopMHTB OTYET.

O0ecneyeHHOCTD 3aHATHS (CpeacTBa 00y4eHH):
COOpHUK METOAMYECKUX YKa3aHUMU JUIsl CTYZE€HTOB IO BBIIIOJHEHUIO JAOOPATOPHBIX padOT MO yueOHOW NUCHUIUIMHE
«Xumusn».
2. Tabmuna «PacTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJICH B BOJIEY.
3. Terpaap 11t 1abOpaTOPHBIX PAOOT B KIETKY.
Kaproukn — 3ananus.
Pyuxa.

Kpamxkue meopemuueckue u yuedno-wemoouueckue mamepuanvl
no meme 1ab6opamopHoil padomul
PacrBopbI

PacTBOpaMu Ha3BIBalOT TOMOTEHHBIE CMECH, COCTOSIINE M3 IBYX W 00JIee KOMITOHEHTOB.
PacTBOpHUTESb — 3TO KOMIIOHEHT pPAcTBOPA, arperaTHOE COCTOSIHHE KOTOPOTO HE W3MEHSETCS NMpH 00pa3oBaHUH
pacTBopa, WM COAEPKHMOE KOTOpOro MpeodiagaeT Haj CcoJAep)KaHueM IPYrHMX KOMIOHEHTOB. KommoHeHTamu
pacTBopa SBISIOTCS: PACTBOPUTEINH H PACTBOPEHHOE BEIIECTBO.
OpHako WHOTJA TPYAHO CKa3aTh, BEHIECTBO SIBJISETCS PACTBOPUTENIEM HIJIM PACTBOPEHHBIM BEIIECTBOM, OCOOEHHO
Korja 00a BelecTBa B3aMMHO PACTBOPSIIOTCS APYT B Ipyre B HEOTPAHMYCHHOM KOJHMUYECTBE (Kak CIHPT U Boja). B
TaKHX CIIy4asX paCTBOPUTEJIEM Ha3bIBAIOT TO BEIIECTBO, KOTOPOTO B paCTBOpPE OOJIBIIIE.
PactBop, B KOTOpOM JaHHOE BEIMIECTBO TPHW JAaHHOW Temreparype Oojblle HE  PacTBOPSETCA,
HA3bIBAIOT HACHIIIEHHBIM.
[ToHATHO, YTO pacTBOpP, B KOTOPOM COJEPIKUTCS MEHBIIE pPACTBOPEHHOTO BEIIECTBA, Ye€M B HACHIIICHHOM,
HA3bIBAIOT HEHACBIIEHHbIM. HekoTophie BeliecTBa crmocoOHbI 00pa30oBLIBAThH MepechilleHHbIe PAacTBOPhL. OTHAKO



3TO JI0BOJIbHO HECTaOUJIbHBIE KUJIKOCTH: €CJIM UX BCTPSAXHYTh WJIM MOTEPETh CTEKISTHHON MajJ0YKOil 0 BHYTPEHHIOIO
CTEHKY COCYJa, N30BITOK PACTBOPEHHOI'O BEIIECTBA BHINAIAET B OCAJIOK.
ConepxaHue BeIIeCTBA B HACBHIIIEHHOM PACTBOPE MOXKET CIYyKWUTh MEpol ero pactBopuMoctu. Kak
NPaBUIIO, PACTBOPUMOCTD (WK KO (PHUIMEHT PACcTBOPHMOCTH) BEIpAXKAIOT B rpamMmax BemiectBa B 100 T
pactBopuTens (Hampumep, Bojasl). Eciu pactBopumocTts mpeBbimiaeTr 1| r B 100 r© BOABI, BELIECTBO
cuntaercs pacrBopumsbiM, ot 0,1 10 1,0 r — masopacTtBopumsbIM. BemectBa pactBopumoctsio meree 0,1 r 8 100 r
BOJIbl YCJIOBHO HAa3bIBAIOT HEPACTBOPUMBIMH.
[To oTHOWIEHHIO K PACTBOpPAM YacTO YMOTPEOISIOT TEPMUHBI «KOHIICHTPHUPOBAHHBIN» U «pa30aBieHHBI». [loHATHS
3T BechbMa OTHOCHUTeNbHbIE. Eciau pacTBOp coAepKUT OO0JbIIOE KOJIMYECTBO PACTBOPEHHOI'O BELIECTBA, €ro
Ha3bIBAIOT KOHIEHTPUPOBAHHBIM. PacTBop ¢  HEOOJBIIMM  COJACPKAHMEM  PACTBOPEHHOI'O  BEIECTBA
Ha3bIBAIOT pa30aBiieHHbIM. Kak mpaBuio, KOHIIEHTPUPOBAHHBIMM WM pa30aBICHHBIMH HA3bIBAIOT PACTBOPHI
XOpOLIO PaCTBOPUMBIX B pPAaCTBOPUTEINE BEILIECTB.
TBep/pie BelecTBa, KOTOPhIE B CBOEM COCTaBE COJIEPKAT MOJIEKYJIbI BOJIbI, HA3bIBAIOT KPUCTAIOTHAPATAMM.
CopepxaHue pacTBOPEHHOI'O BELIECTBA B pACTBOPE HA3bIBAlOT KOHLIEHTPALMEH.
MaccoBas 10J141 - ®

MaccoBoil 101€ei Ha3bIBAIOT OTHOLIEHUE MAacChl paCTBOPEHHOI'O BELIECTBA K MAacCe pacTBopa. BaxkHO 3aMeTHTS,
YTO B IIOHSATHE PACTBOPA BXOJUT KaK PACTBOPHUTEID, TAK U CAMO PACTBOPEHHOE BEIIECTBO.

MaccoBast oms Beraucisercs mo ¢opmyie o (BemectBa) = m (BemectBa) / m (pactBopa). [lonyduernoe 9ucio
OyZeT MOKa3bIBaTh MACCOBYIO JIOJIF0 B JOJSX OT €IWHHUIBI, €CIM XOTUTE MOJYYUTh B IMPOLEHTAX - €ro HYKHO
yMHOXHUTH Ha 100%. [IpoaemoHCTpUpYIO 3TO Ha IpUMEpeE.

[

MaccoBasg dora - w

R B cmaHaH ¢ Bodoii Maccoii 200 2
200aBuru 20 2 coAu. Pacdumaiime
MaccoByto doaro coau B8 pacmBope.

m (pacmbopa) = 20 2z + 200 2
m (coAu)

w (coru) = ————— =220¢
m (pacmBopa)

202z
w (coAau) = ———  x 100% = 9,09%
202 + 2002

Pemmm HECKOIBKO HWHYIO 3a/1a9y U HaliieM Maccy YHUCTOMU YKCYCHOﬁ KHCJIOTBI B IIMPOKO HU3BECTHOU YKCYCHOﬁ
O9CCCHIINH.

Macca pacmBopa ykeycHoli acceHuyuu
npudAusumeArHo 200 2, MaccoBas

F \/ dord - 70%

: _ W * m(p-pa)
‘ m (6-6a) =—————
Ty 100%

Ty
@

70% x 200 2

m (Kucaomel) = —aonn 140 2

TMoAyuaemes, 4mo 8 dymebiAke YykeycHol scceryuu,
kKomopyto Bol Budume, 140 2 kucAombl u 6O 2 Bodbl

Bonpocs! 111 3aKkpenJieHlsi TeOPeTHYECKOIr0o MaTepuaJa K jJadopaTtopHoii padore:

Urto Takoe pacTBop?

Kak paccuntbiBaeTcst macca pactsopa?

Kak paccuntsiBaercst Macca pacTBopa, €Ciii U3BECTHA Macca PACTBOPEHHOI'O BEILIECTBA U MAcCa BOJIbI?
Kakoii pacTBop Ha3bIBA€TCSI HACHIIICHHBIM?

UTto Takoe MaccoBast J10JIs1 paCTBOPEHHOTO BEIECTBA?

agrwpnE

IMpakTnyeckoe 3ansTue Ne 9.
«Ilouck M aHaMU3 KeiicOB 0 NPUMEHEHWH XMMHYECKHX BelIeCTB W TEXHOJOTHil ¢ ydeTroM Oyayuiei
npo¢ecCHOHATBHOM IeSITEJLHOCTH M0 TeMaM: BaKHelllNe CTPOMTE/NbHbIe MaTepHasbl, KOHCTPYKIMOHHbIE



MaTepHaJibl, KPAaCKH, CTEKJI0, KepaMHKa, MaTepHajbl JJIs 3JIeKTPOHHUKH, HAHOMATEPHAJbl, TEKCTHIbHbIE
BOJIOKHA, MCTOYHUKH 3JHEPrud, OPraHN4YecKHe M MHHepaJbHble YI00peHHs, JeKAPCTBEHHbIe BellecTBa,
OLITOBAasI XUMHS.

YuebHasg Lenb: H3y4YUTh MaTepHaibl O NMPUMEHEHUM XUMHUYECKUX BELIECTB U TEXHOJOIMH ¢ yuyeToMm Oynyuuei
npoeCCUOHATBHON  JIeATENPHOCTH 10 TeMaM: BaXHEUIIME CTPOUTENIbHBIE MaTepHajbl, KOHCTPYKIHOHHBIE
Marepuabl, KPacKd, CTEKIIO, KepaMUKa, MaTepHaybl Ul JJICKTPOHUKU, HaHOMAaTEpHallbl, TEKCTUIIbHBIE BOJIOKHA,
MCTOYHUKH YHEPTUHU, OPTaHUYECKHE U MUHEPAJIbHbIE YA0OPEHMsI, TEKApCTBEHHBIEC BEUIECTBA, OBITOBAsT XUMHSL.

Oo0pa3oBaTte/ibHbIE pPe3yJbTaThl, 3asBJeHHbIe BO PI'OC TpeThero noxkojaeHus:
CTylIeHT NOJKEH:
HMeTh NMPAKTHYECKHMH ONBIT: MMOMCKA U aHajdu3a KEHCOB O MPUMEHEHUU XMMHMUYECKHX BEIECTB U TEXHOJOTHH C
ydeToM OyayIieit npodeccHoHaIbHON AeTEIHbHOCTH.
3HATb: MaTepHUaIbl O MPUMEHCHHH XMMHYECKHUX BEIIECTB M TEXHOJOTHH C ydeToMm Oynymield mpodecCHOHaIbHOM
NEATEILHOCTH TI0 TeMaM: BaXHEHIIINE CTPOUTEIbHBIC MaTepUalibl, KOHCTPYKIIMOHHBIC MaTepHabl, KPACKH, CTEKIIO,
KepaMHKa, MaTepHayibl JUIsl JJICKTPOHUKH, HAHOMAaTepHallbl, TEKCTUJbHBIE BOJIOKHA, HCTOYHUKH DHEPTUH,
OpraHMYeCcKHe U MUHEpaIbHbIC YI0OPEHHs, IEKAPCTBEHHBIE BEIIECTBA, OBITOBAs] XUMUS;
yMeThb: UCKaTh U aHAJTU3UPOBATH KEHCHI.

3agauM NPaKTHYECKOIo 3aHATHSA:
1. BBINOJHUTH 33JaHUS 110 TEME.
2. OpopMHTH OTYET B BUJIC PE3ECHTALINH.

O0ecnieyeHHOCTH 3aHATHUSA (CPeACTBA 00y4YeHHU):
1. COopHUK METOAMYECKUX YKa3aHUH M CTYJIEHTOB IO BBINOJHEHHIO MPAKTHUYECKUX 3aHATHH MO ydeOHOU
JUCLUIUIMHE «XHAMHUS».
2. Caiitel HTEpHETA.
3. Kaprouku — 3a1anusi.

3a;1a}mﬂ AJIA IPAKTHYIECKOI'0 3aHATHUS:
OtBeThTEC HA 3aaaHusd, BLI6paB KapTO4YKy 104 HOMCPOM. . .(HO YKa3aHUIO y‘IHTeJ’IH).

Kaprouka Ne 1.

CyiecTBYIOT pa3audHble BUJIBI MAaTEPUATIOB JJISI CTPOUTENIHCTBA OOBEKTOB U BO3BEACHUS Pa3HBIX COOpykeHHH. Mx
BO3BOJST C TMOMOIIBI0 CHUJIMKATHBIX OJOKOB, JAEpPEBa, MO TEXHOJOTMH MOHOJUTHOTO OETOHHOTO CTPOUTENHCTBA,
npuMeHsoT ObicTpoBo3BoauMBbIe MeToauku JICTK. Ho, HecMOTpst Ha 3TOT OrpOMHBIN BBHIOOP, KUPIHUY HE yCTYIaeT
CBOUX IIO3MLHM JaXe CaMblM COBPEMEHHBIM M WHHOBAUMOHHBIM MaTepuanaM. Ero npuMeHSIoT i CO3JaHusd
YaCTHBIX JIOMOBJIQJICHHI, MHOTOKBAapPTUPHBIX M 3arOpPOJHBIX JOMOB, O(HCHBIX, MPOU3BOJCTBEHHBIX M CKIIAJICKUX
OOBEKTOB, aJIMUHUCTPATUBHBIX U METUIIMHCKUX 3JaHUM, a Takke Apyrux. Kpome Toro, u3 Kupmnuya HEpEaKO
co31atoT GyHKIIMOHAJIBHBIE COOPYKEHHUS, HAI[PUMEDP, CTONKHU /I 3a00pOB, pa3InuHble OeCeKU, MaHTAJIbHBIE 30HBI,
o0ycTpauBaroT MecTa JUisl OTAbIXa U Tipoyee. B uem ke ero npenmyiectsa? Buasl kupnudeit, X 0COOEHHOCTH.

Kaprouka Ne 2.
Ac¢anbT COCTOUT IJIaBHBIM 00pa3oM M3 mecka W Outyma. butym (moxoxk Ha 4YepHyI0 CMOJy) — 3TO OJAUH W3
MPOJYKTOB, KOTOPBIE MOJIy4atoT U3 HeTU. {151 cTpouTenbecTBa OJHOr0 KuioMeTpa achaibTOBON JOporu TpedyeTcst
CTOJIBKO OMTyMa, CKOJIbKO mousrydaeTcs u3 320 Oappeneit Heptu. Hedpth cTouT noporo. A ecinu Hy HO HOCTPOHTb,
Hanpumep, 87 ThICSY KMIIOMETPOB ac(aabTOBBIX JIOPOT, PACXO/Ibl HA OUTYM “BJIETAT B HEMAJIEHBKYIO KOIIEEUKY.
VY OuTyMa ecTh ellle OAMH HeXeTaTelNbHbIN 3((eKT: 3TOT MaTepHrall ONaceH Ui OKPY’KaIoIIel Cpebl.
Kak, nmo - apyromy ckpemuTh Mexay coOOi MEeCYMHKH, YTOOBI MONYYHUTh JEIIeBOe U Oe30MacHOe AJsi MPHUPOJbI
acanbTOno100HOE JOPOXKHOE MOKPHITHE?

KapTouxa Ne 3.




B 1825 romy Obu1 mosydeH MeTaiul, KOTOPBIA IIEHUJICS Topoxe 3oi0Ta. [Torpemymka ceiabl Hamoneona I Gbuta
M3rOTOBJIEHA M3 3TOT0 MeETajlla, a caMblii OoraThlii KOpoJieBCKMiM aBop EBpombl MMen cTojoBble NPUOOPHI,
M3TOTOBJIEHHBIE U3 ATOro Meraiia. [lo pacrpocTpaH€HHOCTH B IPUPOJAE OH 3aHUMAET YETBEPTOE MECTO CPEAM BCEX
AJIEMEHTOB U TMEePBOE cpeau MeTauioB (8,8% oT Macchl 3eMHOHM KOpbI). OH CTaJl BTOPHIM 10 3HAYEHUIO METAIIIOM XX
Beka mocJe xenesa. Keraru, mo 06bEMy Ipou3BOCTBA OH 3aHUMAET BTOPOE MECTO B MHPE IOCJIE BBHIIJIABKU YyTryHa
u ctanu. OH BXOAUT B COCTaB PA3IMUHBIX TUPOTEXHUYECKUX CMECEH.

— O KakoM meTasuie UAET pedb?

— KaxoBo nosnosxenue sroro merauia B [lepuoandeckoil cucreme xumuaeckux aiuemeHToB 1. M. Menneneesa.

— KakoBo cTpoeHue atoma 31oro meramuia?

— Kakumu pusnyecknmu cBovictBamu OH 00anaet?

— B kakue XxuMuyeckue peakuu BCTYHAeT 3TO BEUIECTBO M KaKWe BEIIeCTBa MpHU 3TOM obOpasyrorcsa? Hamumure
ypaBHEHHUS BO3MOXKHBIX PEAKIINI 1 HA30BUTE MIPOIYKThI pEaKIIUil.

— IToueMy npu OOBIYHBIX YCIOBUSX M3JENIUS U3 3TOIO METaula YCTOWYUBBI K BO3AEUCTBUIO (PaKTOPOB OKPYIKAIOLIEH
cpenbl?

— ITouemy no konma XIX Beka ATOT MeTayl1 ObLT Ha BEC 30JI0Ta?

— Ha xakux cBOCTBax 3TOro MeTajjla OCHOBAHO €ro IPUMEHEHHUE B HAPOJAHOM X03sicTBE?

— Ilouemy mocyay U3 3TOro MeTaia Ha3bIBalOT MOCY 101 OeTHIKOB?

Kaprouka Ne 4.
CepoBaro — Oemblii TOPOIIOK SHEPTUYHO B3aMMOCHCTBYET C BOJOH C BBIZCICHHEM OOJIBIIOTO KOJIMYECTBA TEIIa H
Ha3bIBAECTCSI HETAIIeHOW M3BECThIO. DTO BEIIECTBO HAXOJIUT LIMPOKOE NPUMEHEHUE B CTPOUTEIBCTBE, XUMUUYECKOM
IIPOMBIIIJIEHHOCTH, CEJILCKOM XO035HCTBE, METAJULY P, BOJIOOYUCTKE.
— HazoBuTe 3T0 BemecTBo.
— K xakoMy kiaccy coeiMHEHUI OTHOCUTCS IaHHOE BELECTBO?
— KakoB kauecTBeHHBIN U KOJIMYECTBEHHBIN COCTaB 3TOTO BeliecTBa?
— Kakue BemiectBa 00pa3yrorcs Npu B3aUMOJCHCTBUM HETAIIEHOW U3BECTH C KUCIOTHBIMHU OKCHUJIAMU, C KUCIOTaMu?
3anummnTe ypaBHEHHsI BO3SMOXKHBIX PEaKIMi U HA30BUTE MTPOYKTHI PEAKIUH.
— Yt0 00pa3zyercs pu B3auMOIeHCTBUU HETalIeHON U3BeCTU ¢ BOJ10i? CocTaBbTE ypaBHEHUE PEAKIIUU.
— Ilouemy 3Ty peakiuio Ha3bIBAIOT ralieHuem?

Kaprouka Ne S.

CocTaBbTe OM3HEC-TIPOEKT MO TEXHUYECKOM Xumuu. B Bamem pacnopspkeHun nMeercsi cblpbe — M3BECTHSK. Barna
3aJaya — CO3JaTh HOBOE IIPOM3BOJCTBO HAa HMMEIOLIEMCS CBIpbE, II0Ka3aTb BO3MOXKHOCTU CO3JaHUSA APYIUX
npou3BoJcTB. OTpa3uTh NpPUMEHEHHE, OO0IIMe NPUHLMIBI U METOJAbl MPOM3BOACTBA, CXEMY IPOU3BOJCTBA
(peakIIMOHHBIN ammapaT), yka3aThb XUMUYeckue peakiuu. Craiifpl JOKHBI PAacKpbITh COJEpIKAHUE CIEAYIOIIUM
oOpa3om: 1-blif cnaiin — VICTOUHMK CBIpBSl, MECTOPOXKIEHHE, JOCTaBKa (KapTa, MyTh); 2-0M clalii — ChIpbe, €ro
MOJITOTOBKA, XapaKTEepPUCTHKA; 3-Wi CiIai] - cXeMa TEeXHOJOIMYeCKoro mpouecca (ynpolleHHas); NPUHIUIIBI
MPOU3BOJICTBA; 4-BI CHaii[i — XUMHUYECKUE peaKIuu (MEXaHU3MBI, €CITU BO3MOXKHO); S-bIil Cllaiii — ammaparsl,
obopynoBanue; 6-oif cnaiin — roroBas MNPOAYKLHS, XapaKTepPUCTUKA; 7-0M ciaiii — NpPUMEHEHHE TOTOBOU
MPOYKIMH, IMyTH; 8-0i1 ciaiig — nmpoOieMbl OXpaHbl CPeJbl; TEXHUKA 0€30MacHOCTH; 9-bIil craiii — nCTOpUYEeCKue
(baxThl, MEepPCOHAINH, MOPTPETHI (MPH BO3MOXKHOCTH); 10-bIi craiin — jauTepaTypHble MCTOYHUKH, B TOM YHCIIE,
CCBUIKM Ha calThl. 11 cnaii — no ycMotpenuto. HazBanue — He BXOJUT B CUET CIaii10B.

Kaprouka Ne 6.
B 1862 romy B JIoHOOHE COCTOSUIaCh MEKIYHAapOJHas BBICTABKAa, Ha KOTOPOM KpOME TEXHMUYECKHX HOBUHOK
JN€MOHCTPUPOBAINCH XUMHUYECKHE MpoLecchl U MpoayKThl. Cpeau MOClIeIHUX JAEMOHCTPUPOBAJIOCH CTPAaHHOE
HEMPUATHOE BEIIECTBO, BI0OABOK 00J1a1at01Iee HENPUATHBIM 3aIIaXOM.
O xakoMm BemecTBe UAET pedb?
IToueMy OHO yAOCTOMIIOCH MEXKAYHAPOJHON BBICTABKHU ?
Nmena xkakux YUCHBIX CBA3aHBI C 9TUM BeHIGCTBOM?

KapTouxa Ne 7.
BaM BbIaHEl 00pa3ibl BOJBI, B3ATOM M3 Pa3sHBIX MCTOYHMKOB (OHH YKa3aHbl Ha THKeTKax). IIpearnonoxkuTensHo B
HUX cojepkarca moHsl: Fe?*, Fe¥*, Zn?*, Cu?', Pb?". CocraBpTe mmaH mx ompejeneHus. IIpemnoxknuTe crocoOsl




OYMCTKH BOJIbI OT 3TUX MOHOB. KakoBbl OyayT Bamm IEHCTBHS, €CIM KOHLEHTpalMs yKa3aHHbIX HOHOB B 00Opa3lax
OyZeT CIUIIKOM BBICOKOHU (3HauuTeNnbHO npeBbimats [1/1K)?

Kaprouxa Ne 8.

KocMmudeckuit kopaOiib COBEPIINII aBaPUIHYIO MMOCAJKYy Ha HEU3BECTHYIO IUTaHeTy. OJHOMY U3 KOCMOHABTOB
OBUIO TIPENJIOKEHO ONPEICIUTh COCTaB aTMocepbl, HO B €ro PacHoOpsHKCHHH OKa3allMCh JIMINL S0JIOKO (HE
MIPOM30III0O M3MEHEHHS IIBETa Ha pa3pe3e), HEMHOI'O M3BECTKOBOH BOJBI (HE MyTHeJa B aTMocdepe IUIaHeThl) U
MaJIaXUTOBasl MIKATYJIKA, IPU HATPEBAHUH KyCOUYKa MaJlaxuTa 00pa30BajCsi KPaCHBIN TOPOIIIOK.

K kakomy BBIBOJy MPHIIIE]T KOCMOHABT?

Kaprouka Ne 9.

JKuper — cMmech CIOXHBIX 3(UPOB, O0OPA30BAHHBIX TIUIEPUHOM U KUPHBIMUH Kucinotamu. M.D IlleBpens
MOCBATHII U3y4deHUto )upoB 14 jmet. B 1808 romy x HeMy oOpaTwiics Biiajiemel] TeKCTUIbHON (haOpUKu C MpOChOoid
W3YYHUTh COCTaB MSATKOTO MbLIa, ToilydaemMoro Ha ¢abpuke. llleBpensb ycTaHOBWI, YTO MBUIO — HATpPHEBas COJb
BbICILIEH KUPHOUN KUCTOTHI. [lleBpenb n3roToBms Mbljla U3 KUPOB PA3IUYHbIX KUBOTHBIX, BBIJIEISUT U3 HUX KUPHbBIE
KHCIOTHL. Tak ObTM BIIEpPBBIC MOMYyUYEHBI CTEAPHHOBAS, OJICMHOBAs, KanmpoHOBast KUCJIOTHL. IlleBpens mokazan, 4To
KHUPBI COCTOST W3 TIUIEPUHA U >KUPHBIX KHUCIOT, MPUYEM ITO HE TOJIBKO HX CMECh, a COEAMHEHHE, KOTOPOe,
MIPUCOCIUHSIS BOAY, PaclaaeTcs Ha TIIHIEPUH U KUPHBIC KUCITOTHI.

1. KakoBbl hopMyIibl sxupa 1 MbLia?

2. [IpemnoxuTe crmocod MOTYYESHUs MbUIA U3 )KHPA B JJOMAITHUX yCIOBHSX.

3. Haiinute u3 npyrux MCTOYHUKOB JOMOJIHUTENBHYIO HH(OPMALMIO O )Kupax, Mbliax, CMC.

4, B coBpeMeHHOM Mupe NpeuIaraeTcss MHOrO0 KOCMETUYECKOM, TMTHEHNYECKON MPOAYKIUU. A KaK MPaBUIBHO

BH6paTB MBLJIO, Ha 4YTO HAaJ0 O6paTI/ITL BHUMaHUe?

Kaprouxa Ne 10.
B mauanme XX Bexa u3 Hplo-MOpKckoro mopra BBIIUIM B OTKPHITHII OKeaH KpacaBMIa-sixta. Eé Bmamerer,
aMEepUKaHCKUI MUJUIMOHEp, He HOXaJleN JIeHer, YToObl yauBUThH cBeT. Kopryc OblI cenaH U3 O4eHb JJOPOroro B TO
BpEMs aIOMHUHHUS, JHMCTBl KOTOPOIO CKPEIUISJIMCh MEIHBIMHU 3aKJIeNKaMH. OTO ObUIO KPacHBO-CBEPKAOLIUI
cepeOpHUCThIM 0JIECKOM KOpaldJlb, YCESIHHBIM 30JI0OTUCTBIMU TOJIOBKaMM 3akjenok! OJHaKo yepe3 HECKOJIbKO JAHEH
oOlIMBKa KOpITyca Hayala pacXoANUThCA, U sIXTa MOLUIa OBICTPO KO JIHY.
1. Yto xe ciyunnocs ¢ sxtoil? Ilpeanoxxute cBoi crnoco0 criaceHust sIXThI.
2.Mccnenyiite CBOIO KBapTHPY, 10M U YCTaHOBUTE, I'I€ MCIOIb30BaHbl aHTUKOPPO3UOHHBIE MOKphITUA. [locTpoiite
KJ1acCU(UKALMIO aHTUKOPPO3HMOHHBIX MOKPBITUI HA OCHOBaHUHU 00JIacTe X MPUMEHEHHUS.
3. Haiinure nonoaHuTENbHYI0 HHGOPMAIIHIO O KOPPO3UHU U crioco0ax 60prObI ¢ HEl.

HNHCcTpyKOMs 110 BHINOJTHEHUI0 NPAKTHYECKOT0 3aHATHSA

YTouHuTe y npernoaaBaress HOMep KapTOUKH, HEOOXOIMMBIH JIsl BBITTOJIHEHUS 3aaHusl.

Vcnonp3yiiTe pa3iuyHble HICTOYHUKY MOJTy4YeHUs] HH(OpMAIMK Ha IOCTAaBJICHHbIE B KAPTOUKE BOIPOCHI.
3. OdopmuTe Bcro nHGOPMALIKIO TIO JAHHOMY BOIIPOCY B BHJIE TIPE3CHTAIIHH.

™=

TpeGoBanusi K 0()OpMJIEHHIO OTUETA MO MPAKTHYECKOMY 3aHATHIO
1.IIpoxymaiite muian npe3eHTanuu 3apanee. He 3a0biBaiiTe 00 00s3aTeNbHBIX pa3eiax:
- TutynpHas cTpaHuua (MepBbIi ciaiin);
- Beenenue;
- OcHOBHas 4acTh Mpe3eHTAIMHU (OOBIYHO CONEPKUT HECKOIBKO TOIPa3/IeioB);
- 3aKiIr04YeHHE.
2.0dopmiteHne pe3eHTaInN
CoOmronaiite equHblil cTUiIb odopmiienus. M3beraiite cTuiei, KoTopble OyaIyT OTBJIEKATh OT CaMOW MpPE3EHTAIHUH.
Ecmm BeiOpanu st 3aronoBkoB cuHui 1BeT u mpudT «Cambriay, Ha BCeX Cllaifjlax 3aroJIOBKH JOHKHBI OBITH
cuaumu 1 KamOpus. BeiOpanu 11 ocHoBHOro TekcTa mpudt «Calibri», To Beex ciaiigax npuaércs UCIOIb30BaTh
ero.
3. Lier (hoHa mpe3eHTau


http://it-uroki.ru/wp-content/uploads/2015/03/plan-prezentatcii-1.png

Ha onnom crnaiifie pekoMeHayeTcsl HCIOb30BaTh He Oojiee TpeX LBETOB: OAMH U (OHA, OUH JUISl 3aT0JIOBKA, OJMH
s TekcTa. OOpaTuTe BHUMaHUE Ha LIBET THIIEPCCBHIIOK (70 U Mocie UCIoiab30Banus). Cieaure 3a TeM, YTOObI TEKCT
HE CIIMBAJICS ¢ (POHOM, yUUTHIBAITE, YTO HA MPOEKTOPE KOHTPACTHOCTH OYyAET MEHbIIIE, YeM y BaC Ha MOHUTOPE.
Jlyumuit ¢on — Genplii (MM OAM3KUI K HeMy), a JIyUIIMHA LBET TEKCTa — YEpHBINA (MM OYeHb TEMHBIM HY>KHOTO
orteHka).limeliTe B BUly 4TO, YepHBIH 1IBET (hOHA UMEET HEraTHUBHBIN (MpayHbIi) MOATEKCT. belblil TeKCT HAa YepHOM
¢doHe unTaercs Iioxo (MHBEPCHs MII0X0 YATACTCS).

4.ConepxaHue ¥ pacnojioKeHue TeKCTOBOM HH(popMaIiu, mpudt

Hcnosnb3yiiTe KOPOTKHUE CIOBA U MPEIIOKECHUS.

Pazmep mpudra: 24-54 mynkra (3aronoBok), 18—36 myHKTOB (OOBIYHBII TEKCT);

[[BeT mpudTa 1 uBeT PoHa JOHKHBI KOHTPACTUPOBATH (TEKCT JIOJKEH XOPOILIO YUTATHCS ), HO HE pe3aTh IJ1a3a;

Tun mpudTa: 1151 OCHOBHOTO TeKcTa rinaakui mpudt 6e3 3aceuek (Arial, Tahoma, Verdana), 1ist 3arojioBka MOXHO
UCIOJIB30BATh JACKOPATUBHBIA HIPU(T, €CIM OH XOpPOIIO YyuTaeM. Beerga ykaspiBaiiTe 3arojioBOK ciaija (KakKaoro
crnaiiaa npeseHTanuu). OTBAEKIIMICS CllylIaTenb B JI000H MOMEHT JOJHKEH MOHUMAaTh, 0 4éM ceifyac pedb B BallleM
nokiaze!

KypcuB, nomyepkuBaHue, >XUPHBIA MIPUQPT, MPONUCHBIE OYKBBI PEKOMEHIYETCS HCIOJIb30BaTh TOJBKO JJIs
CMBICIIOBOT'O BBIJICJICHUS ()parMeHTa TEKCTa.

[IpenmnodtuTenbHO TOPU3OHTAIBHOE pacmoyiokeHue uHpopManuu. Haubonee BaxkHas uHOpManus TOKHA
pacnosaraTbCs B LIEHTpPE 3KpaHa.

Ecnu Ha cnaiine umeercs: KapTUHKA, HAAMKCH JOJDKHA pacrojaratecs mnoja Heil. M3oeraiite crmomHnoil Texct. Jlydie
HCI0JIb30BaTh MapKUPOBAHHBIM U HyMEPOBAHHbIN CIIMCKHU.

[TomuMTE, YTO 2KpaH, HA KOTOPOM BBl OyJeTe MOKa3bIBaTh MPE3CHTALINIO, CKOpee BCero, OyAeT JOCTaTOYHO JAIeKO
ot 3puteinei. [lpesenranus OyaeT BIMIIAIETh MEHBIIIE, YEM Ha BaIleM SKpPaHE BO BPEMS CO3/IaHUS.

OTolimuTe OT PKpaHa KOMIbIOTEpa Ha 2-3 MeTpa M MOMbITAliTeCh MPOYECTh TEKCT B Mpe3eHTauuu. Ecnu craiasi
YUTAIOTCS C TPYAOM, yBennunBaiTe mpudt. Ecim TekcT He BMemaeTcs Ha OMH cliaii, pas0eiite ero Ha 2, 3 u Oonee
cl1aii1oB (TJIaBHOE, YTOOBI Mpe3eHTaIs ObUIa yI0O0HOH AT MPOCMOTPA).

5.06vem uH(pOpMAITIH

He crout 3amoiHATH OAWH CHAWJ CIUIIKOM OOJBIIUM 00beMOM HWHGOpPMAIUMU: JIOIU MOTYT EIMHOBPEMEHHO
3allOMHUTH HE Oojiee TpexX (aKTOB, BBIBOAOB, ompezciieHud. He MOMHOCTBIO 3amOJHEHHBIA Claij JIydine, 4eM
MIEePETIOTHEHHBIH.

Hau6onbimas 3¢ppeKTHBHOCTh JOCTUTAETCS TOI'/Ia, KOT/Ia KII0YEBbIE ITYHKThI OTOOPAXKAIOTCS 110 OAHOMY Ha KaKJOM
OTJEIBHOM CIIalJE.

Henaiite cnai npouie. Y ayIUTOPUH BCETO OKOJIO MUHYTHI HA €r0 BOCIIPUSITHE.

KpuTtepun oneHkH 3a npakTuyeckue padorbl

OTMeTKa«S»CTaBI/ITCHCCJ'II/Ipa6OTaBLIHOJ'IHCHaHOHHOCTBIOI/IHpaBI/IJIbHO,C,[[eHaHLIHpaBI/IJ'ILHLIe Ha6J'II-OI[eHI/I$I,
PEIICHUA U BBIBOABI;
OTMETK&«"-»CT&BI/ITCHCCJ'II/Ip a6OTaBLIHOHHeHaHpaBI/IJ'ILHO ,CACJIaHbIIIPABUIIbHBICH a6J'IIOI[eHI/I$I, peHicHud )51

BBIBO/JIbI, HO IPU 3TOM 3aJ[aHHsI BHIIIOJIHEHBI HE TIOJTHOCTBIO WJIM JONYIIEHBI HECYIIIECTBEHHBIE OLIMOKHU B padoTe.
Otmerka «3» craBUTCS eciaM paboTa BBHINOJHEHA MPAaBUIBHO HE MEHEe 4YeM HAIlOJIOBHHY WM JOMYyIIeHa
CyLIECTBEHHass ~ ommOKa B  XOJA€  BBIIOJHEHUS  3aJaHusd, B  odopmieHuun  paboOTHI, B
COOJIIOICHUMITPABUITEX HUKMOE30ITaCHOCTHHAPAOOTECBEIIECTBAMUMO00PYTOBAHNEM,KOTOpasi UCHPABISIETCS O
TpeOOBaHUIO YUUTENS

OTmeTKa «2» CTaBUTCS €CIM JOIMYIIEHbI Oojiee JIByX CYIIECTBEHHBIX OIIMOOK B XOJ€: pEIIeHHUs 3a/JaHuil, B
o0BsicHeHNH, B 0hopmiieHuU paboThl, B COOTIOACHUH NPaBUI TEXHUKU 0€30MacHOCTH MpU paboTe C BellecTBaMu
1 000pyZ0BaHUEM, KOTOpPbIE YUAIIUNACSA HE MOXKET UCIPABUTH J1aXKe MO TPEOOBAHUIO YUUTEIS.
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