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®onn oneHouyHbix cpeAacTB auctumuinabl OJ[.12 Xumus paspabortan Ha
OCHOBaHHM (hellepaibHOTO TOCYJAapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHAapTa
cpeaHero oOmiero o0pa3oBaHMs, YTBEPXKACHHOTO MpUKa3oM MHHUCTEPCTBA
oOpazoBanusi U Hayku Poccuiickoit @eaeparuu ot 17.05.2012 roma Ne 413 (B
penakunn Ilpukaza Munnpocsemenus Poccuiickot @enepauuum  Ne62 ot
01.02.2024 r.), ®enepaibHbIX TOCYAAPCTBEHHBIX 00pPa30BATENbHBIX CTAHJIAPTOB
cpeaHero mpodeccuoHalbHOr0 o0pa3zoBanusi 1o chnenuanbHocTsM: 44.02.01
JlomkonpbHOE  O0Opa3oBaHWE  YTBEPXKJICHHOTO  MpPUKa3oM  MUHHUCTEPCTBA
npocetnienust Poccutickoit @eneparuu ot 17.08.2022 Ne743 (pen. ot 03.07.2024),
44.02.02 IlpenogaBaHue B HaYaJdbHBIX KJIACCaX YTBEPKICHHOTO IPUKA30M
MunucrtepctBa npocsenienus Poccuiickoit @enepanuu ot 17.08.2022 roma No742
(pen. ot 03.07.2024) u 44.02.03 Ilemaroruka JOMOJHHUTEIHHOTO OOpa3OBaHUs
YTBEPKAECHHOIO IprUKa3oM MuHucrepcTsa npocsenieHust Poccurickon ®@enepannu
ot 14.11.2023 roma Ne855, a Takke ydeOHBIX IJJAaHOB M MPUMEPHOUN paboueii
IpOrpamMMbl 00111€00pa30BATENBHON JUCITUTUTMHBI X UMHSI.

Opranunzanus [Tpodeccuonanvuas oOpa3oBarebHas OpraHu3alus
pa3padoTyuK: aBTOHOMHasi HekomMmepueckas opranuzauus «Kommemxk
KyabTyphl 1 ciopta» (ITOO AHO KKC)

Paspaboruuk: Ilecreper IlaBen AusekcaHapoBud — IMpenojiaBatelib
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PA3JIEJI 1. OHEHOYHBIE MATEPUAJIbBI IO AUCHUIIJIMHE
1.1. [Inanupyembie pe3yabTAThbl OCBOEHHUS TUCUMILINHBI

B  pesynbrare  OCBOGHMSI ~ AUCHUIUIMHBI  OOydYarolMiicss  JOJKEH
JIEMOHCTPUPOBATH CICAYIOIINE PE3YIbTATHI:
O0mme KoMneTeHIIUU IliianupyemMblie pe3yabTaTbl 00y4eHUs
Oo0mmue JAucaunanHapHbie

OK 01. BeiOupats
CTIIOCOOBI pPeIICHHUS 3a1a4
npoQecCuoHAIBHON
JeSITeIbHOCTH
MIPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

B wacTu Tpy10BOTr0O BOCITUTAHMUS:
- TOTOBHOCTH K TPY/Y,
OCO3HAHHE IIECHHOCTH
MacTepCcTBa, TPYA0II00ue;

- TOTOBHOCTD K aKTHBHOM
JEeITEIILHOCTH TEXHOIOTHUYECKOMN
Y COIMAIbHOW HAIIPaBIECHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD,
MJIAHUPOBATH U CAMOCTOSITEIHLHO
BBITIOJHSATH TaKyIO
JIEATCIIEHOCTD;

- HHTEPEC K pa3IudHbIM cepam
pohecCHOHATLHOM
JeITEIILHOCTH, OBJIaJCHHE
YHUBEPCATHHBIMA yICOHBIMU
MO3HABATEJIbHBIMH IEHCTBUSIMU:
a) 0a30BbIC TIOTUICCKUE
NEeHCTBUS:

- CAMOCTOSITEIIFHO
dbopMynupoBath u
aKTyaJIn3UpOBaTh MpoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh CYIIECTBEHHBIN
MPU3HAK WK OCHOBAHUS IS
CpaBHEHMSI, KJTaCCU(PUKALIUU U
0000111eHNS;

- OTIPEACIIATD LIEeTHU
eITEILHOCTH, 3aaBaTh
napaMeTpsl U KPUTEPUH HX
JOCTHIKEHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B
paccMaTpUBaeMBbIX SIBIICHUSX;

- BHOCUTh KOPPEKTHUBHI B
JIeATECIIBHOCTD, OLICHUBATD
COOTBETCTBHUE PE3YJIbTATOB
[EJISIM, OIICHUBATH PUCKU
MOCJIEACTBUI JEITEIBHOCTH,

- pa3BUBATh KPEaTUBHOE
MBIIIJICHUE TIPU PEIICHUN
KU3HEHHBIX MPoOsIeM

0) 0a30BBIC UCCIIEAOBATEIIBCKUE
JIeHCTBUA:

- BJIaJICTh HaBBIKAMH y4eOHO-
HCCIIeT0BAaTEIbCKON U

- BJAJETh CHCTEMON XUMHUUYECKUX
3HaHUM, KOTOpasi BKIIOYAET:
OCHOBOIIOJIATAIOIINE TTOHITHS
(XUMUYECKUH TIEMEHT, aTOM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-,
p-, d-37eKTpOHHBIC OpOHUTAITH
aTOMOB, HOH, MOJICKYJIa,
BaJICHTHOCTb,
3JIEKTPOOTPHUIIATEIHLHOCTD,
CTENEHb OKUCIIEHUS, XUMUYECKas
CBSI3b, MOJIb, MOJISIPHAS Macca,
MOJISIPHBIN 00BEM, YTIIEPOTHBIH
ckeneT, QyHKIMOHAIbHAS TPYIINa,
pagukan, u3o0Mepusi, U30MepbL,
TOMOJIOTUYECKHH PsJl, TOMOJIOTH,
YIJIEBOJOPOAbL, KUCIOPOI- U
A30TCOICpIKAIINE COCTUHEHUS,
OMOJIOTMYECKH aKTUBHbBIE
BelecTBa (yIJIeBOBI, KUPHI,
OenKku), MOHOMED, TIOTTUMED,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHECHMUS, KPUCTAIITUNYECKAS
peuIeTKa, TUIIbl XUMHUYECKUX
peakiuii (OKUCIUTETbHO-
BOCCTaHOBUTEJbHBIE, K30~ U
SHIOTEPMUUYECKHE, PEAKITII
MOHHOTO 00MEHa), pacTBop,
3JIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
3IEKTPOJIUTUYECKAS
JTUCCOITHAITUS, OKUCITUTEb,
BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOW PEaKIUH,
XMMHUYECKOE paBHOBECHUE), TEOPUHU
Y 3aKOHBI (TEOPUSI XUMHUUECKOTO
CTPOEHHUSI OPTaHUYECKUX BEIIECTB
A.M. Bytneposa, Teopust
BJIEKTPOJTUTUYECKON
JUCCOIMAIINU, IEPUOTUYECKUN
3akoH .. MeHnneneeBa, 3aK0H
COXpaHEHHUS MaCChl),
3aKOHOMEPHOCTH, CAMBOJIMYECKUI
SI3BIK XUMUH, (PAKTOIOTUIECCKUE
CBEJICHU O CBOMCTBAaX, COCTAaBeE,
MOJIy4eHUHU U 0€3011acCHOM




MIPOEKTHOM €SI TENBbHOCTH,
HaBBIKAMH pa3peieHUs
npobiewm;

- BBISIBJIATh IPUYUHHO-
CIICICTBCHHEIC CBS3U U
aKTyaJIM3UpOBAThH 3a]1a4y,
BBIJIBUTATh TUIIOTE3Y €€
pelIeHUs, HAXOAUTh apTyMEHTHI
JUUIS TOKA3aTelIbCTBA CBOMX
YTBEPKICHHH, 3a]1aBaTh
napameTpbl U KpUTEPUHU
pelIeHHUS;

- aHAJIU3UPOBATH MOJTYUYEHHBIE B
XOJI€ peIICHUs 3a1a4u
pe3yabTaThl, KPUTUYECKHU
OIIEHUBATh UX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH U3BMEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETb MEPEHOCUTH 3HAHUS B
MO3HABATEJIbHYIO U
NPaKTUYECKYIO 00JIaCTH
JKU3HEACITEILHOCTH;

- YME€Tb UHTETPUPOBATH 3HAHUS
W3 pa3HbIX MPEAMETHBIX
oOJracTeii;

- BBIJIBUT'ATh HOBBIC HJICH,
npeasiaraTh OpUruHaIbHbIC
MOJXO/Ibl U PEUICHUS;

- CIIOCOOHOCTh MX
HCII0JIb30BaHMS B
MO3HABaTEILHOM 1 COIlHATIbLHOMN
MPaKTUKE

WCIOJIb30BaHUH BAXKHEUILIUX
HEOPraHUYECKNX U OPraHUYECKUX
BEIIECTB B OBITY U MPAKTHUECKON
JESATEIbHOCTH YEJIOBEKA;

- YMETb BBISBIISITH XapaKTEPHbIE
MIPU3HAKU U B3aMMOCBS3b
W3YUYEHHBIX MMOHATUN, TPUMEHATD
COOTBETCTBYIOIINE MOHATHS MPH
ONHMCAaHUU CTPOEHMSI U CBOMCTB
HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB U UX IIPEBPALLECHUN;
BBISIBJIAATh B3aUMOCBSI3b
XUMUYECKUX 3HAHUM C TOHATUSIMU
Y NIPEACTABICHUSAMU JPYTUX
€CTECTBEHHOHAYUYHBIX IPEMETOB;
- YMETbh UCNOJIb30BAThH
HaUMEHOBAHUS XUMUYECKUX
COEIMHEHUI MEXITYHapOIHOIO
COI03a TEOPETUYECKOUN U
MPUKIAAHON XUMUHU U
TpUBUAJIbHBIC HA3BAHUS
BaYKHEHIIINX BEIIECTB (3TUJICH,
aleTHIICH, TIUIepUH, PeHOM,
dbopmanbaeru, yKCycHas
KHUCJIOTA, TJIUIWH, yTapHbIi ras,
YTJIEKUCIIBIM Ta3, aMMUAK,
ramieHasi U3BeCTh, HeraleHas
W3BECTh, MTUTHEBAS COJA U
JPYTHX), COCTABIATH ()OPMYJIIBI
HEOPraHUYECKNX U OPraHUYECKUX
BEILIECTB, YPAaBHEHUS XUMUYECKHUX
peakuuii, OObIICHITH UX CMBICI;
MOATBEPKIATh XapaKTEPHbIE
XUMHUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIUMHU
SKCHEPUMEHTAMU U 3aMNACAMHU
YPAaBHEHUN XUMUYECKUX PEAKLUN;
- YMETh YCTaHABIMBAThH
MPUHAICKHOCTh NU3YUYEHHBIX
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB K ONPEAEICHHBIM
KJIacCaM M IPpyIIaM COCIUHEHUN,
XapaKTEepU30BaTh UX COCTAB U
BaKHEHIITE CBOMCTBA;
ONpEeNENATh BUbl XUMUUYECKUX
cBs3el (KOBaJeHTHAs, MOHHAS,
MeTajinyeckasi, BOJOPOIHAs),
TUIIbI KPUCTAITTMYECKUX PELIETOK
BEILECTB;

KIlaccu(pUIMpPOBaTh XUMHUYECKHUE
peaKkiuy;

- copmMHpoBaTh NPEACTABICHUS:




0 MaTepHalbHOM €TUHCTBE MHPA,
3aKOHOMEPHOCTSIX U
I03HABAEMOCTH SIBJICHUI
MIPUPO/IBI; O MECTE U 3HAYECHUU
XUMHH B CHCTEME €CTECTBEHHBIX
HayK U ee pojiu B 00ecTieueHnH
YCTOMYMBOTO pa3BUTHUSA
YeJIOBEYECTBA: B PEIICHUN
po0GJIeM SKOJIOTHYECKOH,
SHEPreTUYECKON U MUILIEBOMN
0€30M1aCHOCTH, B Pa3BUTUHU
MEUIMHBI, CO3/IaHUU HOBBIX
MaTepHanoB, HOBBIX UCTOYHUKOB
SHEPTHH, B 00ECTICYCHUHN
paIoHaIBLHOTO
MIPUPOIONOIB30BaHUS, B
(hopMuUpOBaHUH MUPOBO33PEHUS U
oOuieil KyJabTyphl YelloBeKa, a
TaKXKe HKOJIOTUIECKU
000CHOBAHHOTO OTHOILIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJIHOU
cpene;

- BIIAJICTh CUCTEMOW XUMHYECKHIX
3HAHUM, KOTOpasi BKJIFOYAET:
OCHOBOIIOJIAra0IINe OHATHUS
(IOTIOTHUTENBHO K CHCTEME
MOHATUI 6a30BOT0 YPOBHSA) -
W30TOIIbI, OCHOBHOE 1
BO30YKJIEHHOE COCTOSTHUE aTOMa,
ruOpuaAn3aIys aTOMHBIX
opOuTanei, XuMmu4eckas cBs3b
("O" u"", kpaTHbIE CBA3M),
MOJISIpHAsT KOHIICHTpAaIus,
CTpyKTypHas (hopmyiia, U30MepHs
(cTpykTypHas, reoMeTpuiecKas
(TTMc-TpaHCc-U30Mepus ), TUITBI
XMMHUYECKHUX peakluil (romo- u
reTeporeHHble, 00paTUMbIe U
HEOOpaTUMBIE), PACTBOPHI
(MCTUHHBIE, TUCTIEPCHBIE
CUCTEMBI), KPUCTAJUTOTUPATHI,
CTENeHb JUCCOLIUALINH,
ANEKTPOJIN3, KPEKHHT,
pUGOPMHUHT); TEOPUHU U 3aKOHBI,
3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKIE 3HAHUS,
JeKalue B OCHOBE MOHUMaHUS
MPUYUHHOCTH U CUCTEMHOCTH
XUMHYECKHX SBICHHIA,
COBpPEMEHHBIE NIPEJICTABIICHHS O
CTPOCHHH BEILIECTBA HA AaTOMHOM,
MOJICKYJISIPHOM U




HAJMOJIEKYJIIPHOM YPOBHSIX;
MIpeICTaBICHUS O MEXaHU3MaxX
XUMHYECKHUX PEAKLUU,
TEPMOANHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX
UX MPOTEKAHUSI, 0 XUMUYECKOM
PaBHOBECHH, TUCTIEPCHBIX
cucreMax, (aKTOJIOTHIECKHE
CBEJICHHUS O CBOMCTBAaX, COCTaBe,
TOJTy4YeHUHU U O€301acHOM
WCIIOJIb30BAaHUU BAKHEUIITNX
HEOPraHUYECKUX M OPraHuYeCKUX
BEIIECTB B OBITY U MPAaKTHUECKON
NeSITeIbHOCTH YeJIOBEKa; 00IInX
HAyYHBIX TIPUHIIAIIAX
XMMHUYECKOTO IPOU3BOCTBA (Ha
IIpUMepe IPOU3BOJICTBA CEPHOU
KHCIIOTBI, aMMHaKa, METaHoJIa,
nepepadoTku HeTH);

- YMETh NPOBOJIUTH PACUYETHI 1O
XUMHAYECKHM (hopMyJiam U
YpaBHEHUSAM XUMHUECKHUX
peaKUHUii C HCIIOJIL30BAHUEM
(bU3MIECKUX BEIMYHH (MACCHI,
00beMa ra3oB, KOJIMYECTBA
BEIIIECTBA), XapaKTEPUIYIOMINX
BEIIECTBA C KOJIMYECTBEHHOMN
CTOPOHBI: pacyeThl M0
HAXO0XIECHUIO XUMUYECKON
(hopMyIIBI BEIIECTBA; PacueThl
Macchl (00beMa, KOJIMIecTBa
BEIIECTBA) MPOJYyKTa PEAKIIUH,
€CJIM OJTHO U3 UCXOHBIX BEIIECTB
JTaHO B BUJIE pacTBOpa C
ONPEACIEHHON MacCOBOM J10EN
PacTBOPEHHOTO BEILIECTBA WU
JTaHO B U30BITKE (MMEET MPUMECH);
pacyeThl MacCOBOW MM OOBEMHOMN
JIOJTY BBIXOJ1a IPOAYKTA PEAKIUY;
pacyeTsl TeroBoro ¢ dexra
peakuuii, 00beMHBIX OTHOIICHHIA
ra3os;

- YMETh BBISBIIATH XapaKTepHbIC
MIPU3HAKU U B3aMOCBS3b
W3YYCHHBIX MMOHATHH, TPUMEHSITh
COOTBETCTBYIOIINE TIOHITHS TPU
OTHMCAaHUU CTPOCHHS U CBOMCTB
HEOPTraHUYECKUX U OPTaHUYECKUX
BEIIECTB U UX MPEBPAILCHUN;
BBISIBJIITh B3aUMOCBSI3b
XUMHYECKHUX 3HAHUH C MOHATUSIMU
Y IPEJICTABICHUSIMH JIPYTHX




MIpeaMEeTOoB JIst OoJiee
OCO3HaHHOTO TOHMMAaHUs U
OOBSICHEHUS CYIIIHOCTH
MaTepUaIbHOrO €MHCTBA MUPA;
HCII0JIb30BaTh CUCTEMHbIE
XUMUYECKHE 3HAHUS IS
OOBSICHEHUS U IPOTHO3UPOBAHUS
SIBJICHHM, UMEIOIINX
€CTECTBEHHOHAYUYHYIO IPUPOLY;
- YMETbh UCNOJIb30BAThH
HaUMEHOBAHUS XUMUYECKUX
COEIMHEHUI MEXITYHapOIHOIO
COI03a TEOPETUYECKOUN U
MPUKIAAHON XUMUHU U
TpUBUAJIbHbIC HA3BAHUS BELIECTB,
OTHOCAILNXCS K U3yUYECHHBIM
KJIacCaM OPraHUYECKUX U
HEOPraHUYECKUX COEAVHEHU;
HCII0JIb30BAaTh XUMHUECKYIO
CUMBOJIMKY JJII COCTaBICHUS
(hopMyIT HEOpraHNYECKHUX
BEILIECTB, MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX )
($bopMyJ OpraHMYECKUX BEIIECTB;
COCTaBJISITh YPAaBHEHUS
XUMHYECKHUX PEAKIUU U
PacKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIINI
IIOCPEJCTBOM COCTABJICHUS
3JIEKTPOHHOTO OajaHca ATHX
pEaKLHNii;

peakuuiit HOHHOTO OOMeHa IyTeM
COCTaBJICHUS UX MOJHBIX U
COKpAIllCHHBIX HOHHBIX
YPAaBHEHUU;

pEaAKLIU THIPOIN3a, PEaKIUn
KOMILIEKCO0Opa3zoBaHus (Ha
MpUMepe THIPOKCOKOMIUIEKCOB
[IMHKA U AJIFIOMUHUSA);
MOATBEPKIATh XapaKTEPHBIE
XUMUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIUMU
SKCHEPUMEHTAMU U 3aMUCIMHU
YPABHEHUN XUMUYECKUX PEAKLUH;
- YMeTh KJIaccu(PHUIMPOBAThH
HEOpPraHUYECKHUE U OPraHUYECKUe
BEILECTBA U XUMUYECKUE PEAKIINH,
CaMOCTOSITENILHO BBIOMPATH
OCHOBaHMS U KPUTEPHUH IS
KJ1acCH()UKALMU M3ydaeMbIX




XUMHYECKHX 00BEKTOB;
XapaKTEepPU30BaTh COCTaB U
Ba)KHEHUIITHIE CBOMCTBA BEILIECTB,
MPUHAICKAIUX K
ONpeJIeTICHHBIM KJlaccaM 1
TpyIIaM coeuHEeHNH (TIPOCThIE
BEILIECTBA, OKCHU/IbI, TUPOKCUBI,
COJIM; YTJIEBOJOPOJIBI, TPOCTHIE
3¢hUpkI, COUPTHI, PEHOIIBI,
aJIbJACTU/IbI, KETOHBI, KAPOOHOBHIE
KHCJIOTHI, CIIOKHBIE 3(UPHI,
YKUPBI, YTIEBOIbI, AMUHBI,
AMHUHOKHCIIOTBI, OCJIKH);
MIPUMEHSATH 3HAHUS O COCTABE U
CBOMCTBAaXx BEILECTB IS
AKCTICPUMEHTAIBHON TTPOBEPKHU
TUIIOTE3 OTHOCUTEIIFHO
3aKOHOMEPHOCTEH MTPOTEKaHUS
XUMHYECKHUX PEAKIUU U
MIPOTHO3UPOBAHHUS BO3MOKHOCTEH
HX OCYIIECTBJICHUS;

- YMETb MOATBEPKIaTh Ha
KOHKPETHBIX IPUMEPAX XapaKTeP
3aBUCUMOCTH PEAKIIMOHHOMN
CIOCOOHOCTH OPTaHUYECKHX
COCIMHEHUH OT KPAaTHOCTH M THITA
koBaseHTHol csasu ("O"u""),
B3aHMHOTO BIIUSIHUS aTOMOB M
TPYIII aTOMOB B MOJIEKYJIax; a
TaKXe OT 0OCOOCHHOCTEH
peanu3alny pa3InyHbIX
MEXaHHU3MOB MPOTEKAHMS
pEaKLHNii;

- YMETh XapaKTepU30BaTh
ANEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM H BO30YKIECHHOM
COCTOSTHUM ) © HOHOB XUMHUYECKUX
37eMeHTOB | - 4 mepuoaoB
ITepuonnueckoii cucremst [1.1.
MenzeneeBa 1 UX BAJICHTHBIC
BO3MOKHOCTH, UCTIOJIB3YSI
nonstus s, "p", "d-
ANEKTPOHHBIE" OpOUTaNH,
SHEPTEeTUUECKUE YPOBHHU;
OO0BSCHATH 3aKOHOMEPHOCTH
HM3MCHCHHS CBOMCTB XUMUYCCKHX
3JIEMEHTOB M 00pa3yeMbIX UMU
COECIMHEHUH 110 NTEPUOIaM U
rpyIIaM;

OK 02. Ucnionp3oBaThb
COBPEMEHHBIE CPEJICTBA
MOMCKa, aHAJIN3a U

B o0macT ieHHOCTH HayYHOTO
IIO3HaHUA:
- ¢cpOpMHUPOBAHHOCTH

- YMETh IUIaHUPOBATh U
BBIIIOJIHATE XUMHUYECKUU
SKCTIEPUMEHT (TTPEBPAIICHUS




HUHTEPIIPETAINH
nHpopmanuu, u
MH(POPMAIMOHHbIE
TEXHOJIOTUH IS
BBITTOJIHEHUS 3a]1a4
npo¢ecCHOHATBHON
JesITeTbHOCTH

MHUPOBO33PEHUS,
COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U
00I11eCTBEHHOM MPaKTHKH,
OCHOBAHHOTO Ha JIMajore
KYJIBTYp, CIOCOOCTBYIOIIETO
OCO3HaHMIO CBOETO MECTA B
HOJHUKYJIBTYPHOM MUPE;

- COBEPILIEHCTBOBAHUE A3BIKOBOM
U YUTATEIbCKON KYJIBTYPBI KaK
CpeICTBa B3aMMOJECHCTBUS
MEXy JTIOIbMU M TO3HAHUS
MUpA;

- OCO3HAaHHE LICHHOCTU HAay4YHOU
JeSITeIbHOCTH, TOTOBHOCTh
OCYILECTBIISATh MPOCKTHYIO U
UCCIIEI0BATEIBCKYIO
JeSITeTbHOCTh HHANBUYAJIBHO U
B TpYIIIIE;

OBnageHre yHUBEPCAIbHBIMU
y4eOHBIMU [T03HABATEIbHBIMU
JEUCTBUSAMU:

B) pabora ¢ uHpopMaIuei:

- BJIaJIeTh HaBbIKAMH MOJTyYCHHS
UH(POPMALIUU U3 UCTOUYHUKOB
pa3HBIX TUIIOB, CAMOCTOSTEIIEHO
OCYILECTBIIATh MIOUCK, aHAJIN3,
CHUCTEMAaTH3aIHIO U
UHTEPNPETALNI0 HHPOPMALIUU
pa3IMYHBIX BUIOB U GOpPM
IPECTaBICHHUS;

- C03/1aBaTh TEKCTHI B PA3IIMYHBIX
(dopmarax ¢ y4eToM Ha3Ha4EeHUs
uH(POpPMAIIUU U TIETIEBOI
ayJIUTOPHUH, BBIOUpast
ONTUMAJIbHYIO (hopMy
NPECTAaBICHNS U BU3YyaIU3aluH;
- OLICHUBATh JOCTOBEPHOCTD,
JETUTUMHOCTb MH(pOpMaLUH, e
COOTBETCTBHUE MPABOBBIM U
MOpaJIbHO-ITHYECKHM HOpMaM;

- UCTOJIb30BATh CPEICTBA
UH(QOPMALMOHHBIX
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH B pEIICHUHN
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX
OpraHU3aIlMOHHBIX 33]a4 C
coOuro/IeHIEeM TPeOOBaHMIA
9PrOHOMMKH, TEXHUKU
0€30I1aCHOCTH, TUTHCHEI,

OpPTaHUYECKUX BEIECTB MPH
HarpeBaHuu, MOJyUYeHUE STUIICHA
Y U3yYE€HUE E€r0 CBOMCTB,
KauecTBEHHbIE PEAKIH Ha
aJbJICTU/IBI, KpaxMall, YKCYCHYIO
KHCIIOTY; ICHaTypalus OeIKOB
MIPY HarpEeBaHUU, I[BETHBIC
peakuuu 6eIKOB; TPOBOAUTH
peakiuyu HOHHOTO OOMeEHa,
OTIpEeCIATh CPEY BOAHBIX
pPacTBOpPOB, KAUECTBEHHBIE
peakiuu Ha cyiabdar-, KapOoHaT-
Y XJIOpUJ- aHUOHBI, HA KATHOH
aMMOHHSL; peliaTh
AKCIIEPUMEHTATBLHBIC 33]Ja4H 110
TeMaM "Metamibel" u
"HemeTamne") B COOTBETCTBUU C
MpaBWJIaMU TEXHUKH
0€30MaCHOCTH IIPU OOPALICHUH C
BEIIECTBAMU U JJaOOPATOPHBIM
000py0BaHUEM; TIPEICTABIISTh
Pe3yNbTaThl XUMHUYECKOTO
JKCIEpUMEHTa B (popMe 3arncu
yYpaBHEHU COOTBETCTBYIOIINX
peaxiuii 1 GopMyIHpOBaTh
BBIBOJIbI HA OCHOBE ATHX
pe3yIbTaTOB;

- YMETh aHAJIM3UPOBATh
XUMHUYECKYI0 HH(OPMAILIHIO,
MOJTy4aeMy10 U3 Pa3HbIX
HCTOYHUKOB (CPEACTB MacCOBOU
nHpopmanuu, cetb UHTEpHET 1
Apyrue);

- BJIaJIETh OCHOBHBIMU METOJJaMU
HAy4YHOTO MMO3HAHUS BEUIECTB U
XUMHYECKHX SBJICHUM
(mabmroneHue, U3MepeHue,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);
- YMETh MPOBOJIUTH PACUYETHI IO
XUMHYECKUM (popmysam u
YpaBHEHUSM XUMHYECKHX
pPEAKIHUIA C KCTIOJIb30BAHUEM
(bu3MYECKUX BEIUYHH,
XapaKTepU3YIOIINX BEIIECTBA C
KOJMYECTBEHHOU CTOPOHBI:
Macchel, 00bemMa (HopMasbHbIe
YCIIOBUS1) Ta30B, KOJIMYECTBA
BEIIIECTBA; MCIIOJIE30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS
JUTSI TIPUHSTHSI PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX
CUTYAIIUSX, CBSI3aHHBIX C




pecypcocOepekeHus, MPaBOBbIX
U 3TUYECKUX HOPM, HOPM
UH(POPMALIMOHHOM
0€30I1aCHOCTH;

- BJIaJICTh HaBbIKAMH
pacro3HaBaHUs U 3alIUTHI
UHpOpMaLInH,
nH()OPMAITMOHHOM
0€30MacHOCTH TUYHOCTH

BEIIECTBAMH U UX IPUMEHEHHUEM;
- YMETh CAaMOCTOSTEIHHO
IUTAHUPOBATH U MIPOBOIUTH
XUMHUYECKHH SKCIIEPUMEHT
(monydeHue U u3yueHue CBOMCTB
HEOPraHUYECKUX M OPraHuYeCKUX
BEIIECTB, KAUECTBEHHbIE PEAKIIUU
YTJIEBOIOPOOB PA3THUYHBIX
KJIaCCOB M KHCIJIOPOACOAEPIKAIINX
OpPraHMYECKUX BEILECTB, pEeLICHHUE
HKCHEPUMEHTAIBHBIX 33124 110
pacro3HaBaHUIO HEOPTaHUYECKUX
U OPraHMYECKUX BEILECTB) C
coOJTII0ICHUEM TTPABUIT
6e30macHOro odpaleHus ¢
BEIIECTBAaMU U JaOOPATOPHBIM
o0opyaoBaHueM, (hopMyIupoBaTh
LIEJIN UCCTIeI0BaHus,
MIPEJOCTABIATH B PA3IHUHON
(dhopme pe3yabTaThl
HKCHEPUMEHTA, aHATU3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTH;
-YMETb OCYIIECTBIIATh
LieJIeHaNpaBICHHbIIN TOUCK
XUMHUYEeCKOU HH(pOpMauH B
Pa3IMYHBIX UCTOYHUKAX (Hay4dHas
1 yueOHO-Hay4YHas JINTeparypa,
CpeJICTBA MaccoBOi HH(OpMAIHH,
ceTb MHTEpHET U ApyrHe),
KPUTHYECKH aHaJIU3UPOBAThH
XUMHUYECKYI0 HH(OpPMAIIUIO,
nepepabaTeIBaTh €€ 1
UCIOJIb30BATh B COOTBETCTBHH C
MOCTABJICHHOHN YueOHOM 3a1a4ei;
- BJIaJIETh CUCTEMOU 3HAHUU O
METO/1aX HAyYHOT'O TO3HAHUS
SIBJIEHUI

MIPUPO/IbI, UCIIOJIb3YEMBIX B
€CTECTBCHHBIX HAayKax U
YMEHHUSMH PUMEHATh 3TU 3HAHUS
MIPU HKCIIEPUMEHTATBHOM
HCCJIeIOBAaHUH BEILIECTB U s
OO0BSICHEHHUS] XUMUYECKUX
SIBIICHH, IMEIOIIUX MECTO B
MIPUPO/IE MTPAKTUIECKON
NeSITeTIbHOCTH YEJIOBEKA U B
MOBCETHEBHOM JKU3HH,

OK 04. DddexTuBHO
B3aMMO/ICHCTBOBATh U
paboTaTh B KOJJIESKTHBE U
KOMaH/Ie

- TOTOBHOCTbh U CIIOCOOHOCTE K
00pa30BaHUIO U CAMOPA3BUTHIO,
CaMOCTOSITEILHOCTH U
CaMOOIIPEICTICHHIO;
-OBJIaJICHUC HaBBIKAMH YICOHO-

- YMETb IUIAHUPOBATh U
BBITNIOJIHATh XUMUYECKUI
9KCHEPUMEHT

(mpeBpalleHus: OpraHUYECKUX
BELIECTB IIPU HarpeBaHUM,




UCCJIEA0BATENIBCKOM, IPOCKTHON
U COLMATbHON AESITETbHOCTH;
OBnajeHue yHUBEpCaIbHbIMU
KOMMYHHUKaTUBHBIMU
JEUCTBUSMU:

0) coBMeCTHas ICSITCIIBHOCTD:

- IOHUMATh U UCTIOJIB30BAThH
IpeuMyIIecTBa KOMaHAHON U
WHINBUIYATbHON pabOTHI;

- IPUHUMATD L€ COBMECTHOM
JeATETbHOCTH, OPraHU30BBIBATh
¥ KOOPAMHUPOBATH JEHCTBUS MO
€€ JOCTHKEHHUIO: COCTABIISITh
IJIaH JEUCTBUM, paCIpECsATh
PO C yY4ETOM MHEHHI
YYaCTHUKOB 00CYXIaTh
pe3yJIbTaThl COBMECTHOM
paboTHI;

- KOOPAMHUPOBATH U BBITIOJIHATH
paboTy B yCIOBHSX PEajIbHOTO,
BUPTYaJIBHOTO U
KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBIISITh MO3UTUBHOE
CTpaTernyecKoe MOBEJCHUE B
Pa3IUYHBIX CUTYALIUSAX,
MPOSIBIISITH TBOPUECTBO U
BOOOpakeHue, ObITh
WHUIMATHBHBIM

OBnazneHre yHUBEpPCAIbHBIMU
PEeryJSATUBHBIMU JEUCTBUSIMU:
T') MPUHATHE c€0s U JPYTHX
JIIOJICHU:

- IPUHUMATh MOTHUBBI U
apryMEHThI IPYTUX JIOAEH npu
aHaJIN3€e pe3ybTaToB
JeATEeTbHOCTH;

- IPU3HABaTh CBOE MPaBO U
IIPaBO JPYTHX JIIOACH Ha
OIINOKU;

- pa3BUBaTh CIIOCOOHOCTH
MOHUMATh MUP C MO3ULIUU
JIPYroro 4eioBeka

MOJTy4eHHUE ITUIICHA U U3YYCHUE
€ro CBOMCTB, KaUeCTBECHHBIE
peaKIiy Ha aibJICTHIbI, Kpaxmall,
YKCYCHYIO KHCJIOTY; JICHATypaIHs
OCJIKOB MPH HAIPEBaHHHU, [IBETHBIC
peaxIyu OEITKOB; MPOBOIUTH
peakiuyu HOHHOTO O0OMeHa,
OTIPENIENATh CPEIy BOIHBIX
pacTBOPOB, KAYECTBEHHBIC
peakiuu Ha cyiabdar-, KapOoHaT-
Y XJIOPH/I- aHUOHBI, HA KATHOH
aMMOHWUSI; pelIaTh
AKCIICPUMEHTAJIBHBIC 33/1a4U 110
TeMaM "Metamibsl" u
"HemeTamel") B COOTBETCTBUU C
MPaBUJIAMH TEXHUKH
0€30MaCHOCTH IIPU OOPALICHUH C
BEIIECTBAMH U JIA00OPATOPHBIM
000py0BaHUEM; TIPEICTABIISTh
pe3yIbTaThl XUMHYECKOTO
JKCTIepUMeHTa B hopme 3amucu
YPaBHEHHI COOTBETCTBYFOIIUX
peaxiuii 1 GopMyIHpOBaTh
BBIBOJIbl HA OCHOBE 3THX
pEe3yIbTaTOB;

-YMETh CAMOCTOSTEIBHO
IUTAHUPOBATh U TIPOBOIUTH
XUMHAYECKHH SKCTICPUMEHT
(mosy4yeHue U M3y4eHUE CBOWCTB
HEOPTaHUYECKUX U OPTaHUYECKUX
BEILIECTB, KAUECTBEHHBIC PEaKIIUH
yTIIEBOAOPOAOB PA3TUIHBIX
KJIaCCOB M KHCIJIOPOACOACPIKAIINX
OpPTaHUYECKUX BEUIECTB, PEIICHUE
IKCIEPUMEHTATBHBIX 3a/1a4 110
pacro3HaBaHUIO HEOPTAHUIECKUX
U OPraHMYECKUX BEILECTB) C
cOOJTI0ICHUEM TTPABUIT
6e30macHOro odpaleHus ¢
BEIIECTBAMH U JTA00OPATOPHBIM
o0opyaoBaHueM, (hopMynupoBaTh
EJIA UCCIICTOBAHMS,
MPEIOCTABIIATH B PA3THYHON
(dhopMe pe3yabTaThl
IKCIIEPUMEHTA, aHAJTM3UPOBATh U
OLICHUBATh UX JJOCTOBEPHOCTB;

OK 07. CopnelicTBoBaTh
COXPaHEHUIO
OKpY>Karolleu Cpenbl,
pecypcocOepekeHHIo,
MPUMEHSTH 3HaHUS 00
W3MEHEHUHU KIIUMaTa,

B o0macts 3K010rn4ecKoro
BOCITMTAHUS:

- chopMHPOBAHHOCTH
9KOJIOTHYECKOH KYJIBTYPHI,
IIOHUMAHUC BJINAHUA
COIMAJIBHO- SKOHOMHYECKHUX

- c(hopMUpPOBATh MPEACTABICHHS:
0 XUMHYECKOH COCTaBIIAIONICH
€CTECTBEHHOHAY4YHOU KapTHUHBI
MHpa, POJIY XUMUU B TIO3HAHUH
SIBJICHUM IIPUPOJBL, B
(OpMHUPOBAHUU MBIIIJICHUS U




MIPUHIUITBI OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ (HeKTHBHO AECTBOBATH
B UpE3BbIYaHBIX
CUTYaIHIX

MIPOLIECCOB HA COCTOSIHUE
MPUPOJTHON U COLIMATBLHON
Cpellbl, 0CO3HAaHUE TI00aTHHOTO
XapakTepa 3K0JIOTMYECKUX
npobiewm;

- INTAHUPOBAHUE U
OCYILIECTBIICHHUE JICCTBUI B
OKpPY’KaIoIlIeH cpelie Ha OCHOBE
3HaHUA LEJIeN YyCTOMYMBOrO
Pa3BUTHS YEIIOBEUECTBA;
AKTUBHOE HEMPUATUE ICUCTBU,
MIPUHOCSIINX BpPEJ OKpYKarolen
cpene;

- YMEHHE NTPOTHO3UPOBATH
HeOJIaronpusTHbIC
3KOJIOTUYECKHE MMOCTIEACTBUS
MPEANPUHUMAEMBIX JEHCTBUM,
pea0TBpanaTh UX;

- pacuIupeHue orbITa
JEATETbHOCTH 3KOJIOTMYECKOM
HaIPaBJICHHOCTH Ha OCHOBE
3HaHWH Mo PHU3nKe

KYJBTYpbI JIMYHOCTH, €€
(byHKIIMOHATEHON TPaMOTHOCTH,
HEOOXOAUMOM ISl peLIeHUs
MPAaKTUYECKUX 3a]1a4d U
JKOJIOTHYECKH 000CHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3I0POBbBIO U
MIPUPOAHOM CPEAE;

-yMEeTh COOIOaTh paBUIa
9KOJIOTHUYECKHU IEIeCO00Pa3HOTO
TIOBEJICHUS B OBITY U TPYOBOM
JIeITEIIbHOCTHU B IEJIIX
COXPAHEHUS CBOETO 310POBbS
OKPY’KaIOIle! PUPOJIHON CPENBL;
YYUTHIBATh OMMACHOCTh
BO3JICHCTBHS HA KUBBIC
OpraHu3Mbl OMPEIEIECHHBIX
BCIICCTB, IIOHUMAs CMBICII
MoKa3artelisi IpeaeIbHOM
JIOITyCTUMOW KOHUEHTPALIHH;
-yMETh MPOrHO3UPOBATH,
aHAJIU3UPOBATh U OLICHUBATH C
HO3UIIMH DKOJIOTHUECKOH
0€30IMaCHOCTH TOCJIECACTBUS
OBITOBOI M TIPOM3BOJICTBEHHOM
JIeSITSIIbHOCTH YEJIOBEKa,
CBSI3aHHOM C mepepadOoTKOM
BCIIECTB; MCIIOJIb30BaTh
MOJy4YCHHBIE 3HAHUSA JJIS
MIPUHSATHS TPAMOTHBIX PELICHUN
po0JIeM B CUTYyAITUAX, CBA3aHHBIX
C XMMHEH;

-yMETbh OCO3HABATh OMACHOCTh
BO3JICHCTBHS HA KUBBIC
OpraHu3Mbl OMPEAEIECHHBIX
BCIICCTB, IIOHUMAS CMBICIT
MoKa3artelisi IpeaesIbHON
JOTYCTUMOW KOHILIEHTPALUU, U
MOSICHATH Ha TIPUMEpaXxX CIocoObI
YMEHBIIEHUS U MTPEAOTBPALCHUS
HX BPEIHOTO BO3JICUCTBUS Ha
OpPraHM3M YeJIOBEKa.




1.2. ®opma NPOMEKYTOYHOH aTTecTAUM O0yYAKIIerocs Mo
AUCHHUILIMHE

dopmamMu ITPOMEKYTOUYHOM ATTECTALMHU IO AUCLHUIIMHE 3a4€T C OLICHKOU
(muddepeHIIPOBaHHBIA  3a4€T) (2 cemectp), BO3MOXHa Kak B ¢opme
KOHTPOJIbHOM pabOThI TaK ¥ BOIPOCOB K 3a4ETy.

1.3. OueHoYHBIE MAaTEPHAJIBI JIJIS1 MPOBEAEHHUS MPOMEKYTOUHOM aTTecTAIUN
00y4arIMXcs M0 JUCUMUIIJIMHE
2 cemecTp
Koabl kouTposupyembix komnerennuii: OK 01, OK 02
dopma KOHTPOJISI: 3a4€T C OlleHKOH (auddepeHITmpoBaHHbIN 3a4eT)

Kountpouabnasi padora

1. Y3 npensioskeHHOT0 MepevyHsi BbIOepuTe IBAa PAIa BEUIECTB, C KAMXKIAbIM M3
KOTOPBIX pearupyet ruipoKcu dapusi.

1. NaCl,Na.SO4,Na2COs

2.Zn0,K20,CO0:

+ 3. Al(OH)3,HCI,CuSO4

4. HNO;,K>S04,NaOH

+ 5. H2504,C0O,,CuCl.

OTtBer: 3, 5.

Pemenue:

T'uapokcun Oapus Ba(OH), — 93T0 cuibHOE OCHOBaHHE, KOTOPOE MOMKET
pearupoBarth:

- ¢ KHCIIOTaMU;

- ¢ comsiMHu (eciiid 00pa3yeTcs 0CaJ0K UJlU ra3);

- ¢ aM(pOTEepHBIMH TUIPOKCHIAMH;

- C KHCJIOTHBIMH OKCHJIaMH.

PaccmoTpum kamxabii psa:

1. NaCl,Na,S0,4, Na,CO5 - HE MOIXOIUT, TaK KaK C 3THMH BEIICCTBAMHU PEAKIIHH
HE WIYT.

2.7Zn0,K,0, CO, - He Bce BemecTBa pearupyiot ¢ Ba(OH),

3. AI(ON);, HCI, CuSO, - mogxoaurt:

- AI(OH)5 (amdorepnsiii rugpokcun) pearupyer ¢ Ba(OH),

- HCI (kucnota) pearupyet ¢ oOpa3oBaHreM BOJbI U COJIH;

- CuS0, (conb) o6pa3zyet ocagok BaSO,

4. HNO3, K,S0,4, NaOH — He Bce pearupyor.

5. H,S0,,C0O2, CuCl; - mogxoaur:

- H2SO.4 (kucnora);

- CO: (KUCTTOTHBIN OKCHU]T);

- CuCl: (comn).

2. B npoOupky ¢ pactBopom couid X, OKpamuBaouei njiamMs B GpuosaeToBbIi
BeT, A00aBMJIM HECKOJBbKO Kallejlb pacTrBopa Bewmecrsa Y. B pesyabrare
peakuuu HaOJ0ga1M oO0pa3oBaHue KEATOro ocaaka. M3 mnpensiokeHHOro



nepeyHsi Bbioepute BemectBa X U Y, KOTOPble MOT'YT BCTYNIAaTh B ONMCAHHYIO
peakIuIo.

+ 1. pocdar kanus

+ 2. HuTpat cepebpa

3. xymopua meau(ll)

4. cepHas KHCIOTa

S.ruapokcun 6apus

OtBet: X — docdar xanus (1), Y — nutpar cepedpa (2).

Pemenue:

1. ®uoneroBoe OKpallMBaHHE IUJIAMEHH XapaKTEePHO [JIsi COCAMHEHHM Kasus.
3Hauut, coib X JOJDKHA cojaepxaTh Kaiauil. M3 mnpenio’KeHHbIX BapUaHTOB
noAXoauT ToybKo docdar kamus K3PO,

2. XKEnteiii 0camok MOXET 00pa30BaThCs MPU B3auUMOJEHCTBUU (oCcaT-MOHOB C
noHamu cepedpa. [Ipu peaknmm ocdara kanus ¢ HUTpaToM cepedbpa obpasyercs
WENTHIN ocaok gocdara cepedpa:

K3;PO, + 3AgNO3; - AP0, I +3KNO,

OcrajnbHble BelecTBa He MOAXO0IST:

- Xmopun meau(Il) maér 3enéupiii uam roxy0oit ocaok.

- CepHas KuCJI0Ta HEe 00pasyeT ocajika ¢ pocaToM Kajwus.

- l'mapokcun 6apust o6pa3yeT Oemnblif ocagok ¢ pocdaTamu.

3. Kakue BemecTtBa MOTyT pearupoBath JApYyr ¢ Apyrom?

1. H:PO.s u HCI

2. HNOs u H.SiO:s

+ 3. H2S 1 HNO:

4. H2SiOs u H2SO.

5.H2S0s u H2S

OtBetr: U3 npeniokeHHBIX Map BEIIECTB pearupoBaTh APYT C JIPYroM MOTYT
tosibko H:S m HNQOs (Bapuant 3).

DTO OOBSICHAETCS TEM, UTO:

- CepoBojaopon (H-S) — BoccTaHOBUTEID

- AzoTHast kucjoTa (HNOs) — CUIIBHBIH OKUCITUTEIH

Peakuus nporekaer 1no cxeme:

H,S + 8HNO; - H,S0O, + 8NO, + 4H,0

OcTanbHble apbl BEIIECTB HE PEArupyIOT MEXAY COOOM, TaK Kak:

1. HsPOs m HCl — o00e KHCIOTHI, HET OKHCIUTEIHLHO-BOCCTAHOBUTECIHHOIO
MMOTEHI[Haja
2. HNOs n H2SiOs — a3o0THast KUCIIOTa HE pearupyer ¢ KPeMHUEBOW KHUCIOTON
3. H:SiOs u H.SOs — 00e SBISAIOTCSA KHCIOTaMH, HET IBIDKYIICH CHIIBI JIJIS
peakuu
4, H.SOs m H.S — 00e SBIAIOTCA BOCCTAHOBUTEIISIMU, HET OKHUCIHUTEIS IS
MPOTEKAHUS PEAKITUU

Takum  oOpa3oM, eIWHCTBEHHas BO3MOXKHAas  peakmuss —  3TO

B3aUMOJICMCTBUE CEPOBOIOPOAA C A30THOM KUCIOTOM.



4. U3 mnpensiokeHHOr0 mNepe4YHsl BellecTB BbIOepUTe jJBa BellecTBa, C
KOTOPBLIMH B3aumMojaeicTByer pactsop Hurpara csunua(ll).
1. cepebpo
2. cynbdat Oapus
+ 3. Homuna Kanusg
4. aneraT Kanus
+ 5.1MHK
Oteer: 3 (Moaun kanusi) u 5 (IMHK)
Pemenue:
PactBop Hutpara cBunna (II) Pb(NOs): MokeT BCTynath B peakiid OOMEHa W
3amelnenus. PaccMoTpuM Kaxxi0e BEIIeCTBO:
1. Cepebpo (Ag) — He pearupyer, Tak Kak cepeOdpo MeHee aKTUBHBIA METaJll,
4YeM CBUHEII.
2. Cynwodat 6apus (BaSO4) — HepacTBOpHM, IOITOMY peaKiius HEBO3MOXKHA.
3. Mommn xamus (KI) — pearupyer ¢ oOpa3oBaHueM OcCajiKa WOAMIA CBUHIA:
Pb(NOs). + 2KI — Pbl. | + 2KNO:s
4. Anerar xamust (CHsCOOK) — peaknust He UAET, Tak Kak BCE MPOIYKTHI
PacCTBOPHMBL.
5. IMunk (Zn) — Oosee aKTUBHBIM METajl, BEITECHSAET CBUHEIl M3 COJU: Zn +
Pb(NOs). — Zn(NOs). + Pb
Takum oOpaszoMm, pactBop Hutpara cBuHua(Il) pearupyer ¢ Honuaom kamus (c
oOpa3oBaHMEM OCajKa) U IIUHKOM (peaKIusi 3aMeIeHHUs ).

5. O6pa3yroTcsi TOJBLKO OJAHA €OJIb U BOAA NMPH B3aUMOAEHCTBUM H30BLITKA
pPacTBOpa rHAPOKCHAA KAJIUS C:
1.Cl2
2. NO:
+ 3. CO:
4. Br2
5. S0;
IpaBuabubiii oTBeT: 3 (CO2)
Oo0bsichenue: Ilpu B3aumopeiicTBuu u30ObITKa THApokcuaa kamus (KOH) ¢
yriekuciasiM razoM (CO:2) obOpasyeTcsi TOJIbKO OJIHa COJib — KapOOHAT Kalus
(K2COs) 1 Boma (H20):
2K OH + CO: = K.COs +H:0
PaccMmoTpum noueMy apyrue BapuaHThl HE MOIXOISAT:
1. Cl> + 2K OH = KCI + KCIO + H20 (06pa3yroTcs aBe con)
2. 2NO: + 2KOH = KNO: + KNOs + H:0 (o6pa3ytorcs aBe coin)
3. Br2+ 2KOH = KBr + KBrO + H:0 (o6pa3ytorcs a8e con)
4, SO, + 2KOH = K.SOs + H:0 (obpasyercss oaHa coib, HO 3TO HE
€MHCTBEHHBII IPaBUIIbHBINA OTBET)
Tonbko B ciaydae ¢ CO: 00pa3yeTcs eAMHCTBEHHAs! COJib (KapOoHAT Kayus) U
BOJIa, YTO COOTBETCTBYET YCIOBUIO 3a/IaUH.



6. W3 mnpeanoxkeHHOro mepeyHsl BelleCcTB Bbl0epUTe [Ba BelleCcTBAa, €
KOTOPBLIMH B3aumMojaeicTByer pactsop Hurpara csunua(ll).
1. cepebpo
2. cynbdat Oapus
+ 3. Homuna Kanusg
4. aneraT Kanus
+ 5.1MHK
Oteer: 3 (Moaun kanusi) u 5 (IMHK)
Pemenue:
PactBop Hutpara cBunia (II) Pb(NOs): MoxeT BCTynarh B peakiiuu oOMeHa W
3amelenus. PaccMoTpuM Kaxk0e BEecTBO:
1. Cepebpo (Ag) — He pearupyeT, Tak Kak cepeOpo MeHee aKTUBHBINH MeTaJll,
9YeM CBUHEII.
2. Cynwdat 6apus (BaSO4) — HepacTBOpHM, IOITOMY pPeaKiius HEBO3MOXKHA.
3. Mommn xamus (KI) — pearupyer ¢ oOpa3oBaHuEM OCajiKa HOAMIA CBUHIA:
Pb(NOs). + 2Kl — Pbl. | +2KNO:;
4. Anerar xamust (CH:COOK) — peakmus He HIET, Tak Kak BCE MPOIYKTHI
PacCTBOPHMBL.
5. Huak (Zn) — Oosee aKTUBHBIA METajlj, BRITECHSAECT CBHHEIl M3 CONu: Zn +
Pb(NOs). — Zn(NOs). + Pb
Takum oOpazoMm, pactBop Hutparta cBunHua(ll) B3aumopeiicTByer ¢ Hoauaom
Kanus (¢ 00pa3oBaHUEM OCa/Ka) U IIMHKOM (pEaKIus 3aMeIICHUS ).

/. Coxkpaménaomy nonnomy ypasHenntro HCQOs— + Ca:+ + OH- = CaCOs +
H:O cooTBeTCcTBYET B3anMoelicTBHE MKy
1. KanbIIMHUPOBAHHOM COJION U TalI€HON U3BECTHIO
2. XJIOpHUJIOM KalblUs U MUILIEBON CON0U
+ 3. TUAPOKapOOHATOM KaJbIIUs U KAYCTUYECKON COJI0MN
4. XTOpUIOM KalbIusg U OCHOBHBIM KapOoHaToMm meau(1l)
5. MUIIEBOW COJIOW M U3BECTKOBBIM MOJIOKOM
OrtBert: 3 (rugpokapOOHAT KadbLUs U KayCTUYECKAs COAQ).
Pemenue:
1. PaccMoTpuM COKpalll€HHOE HOHHOE YpaBHEHUE:
HCO3 + Ca?* + OH™ = CaCO;3 + H,0
2. B ypaBHEeHUU y4acTBYIOT:
« rtuapokap6onat-uod (HCO3—HCO3-);
« uoH kansuus HCO3;
o rTuapokcua-uon OH™.
3. I[Ipoananmu3upyem BapuaHTHI:
Bapuanrt 1: xansimaupoBannas coga Na,CO5 u raménas ussects (Ca(OH),):
e Na,CO; maét CO3~,ane HCO3 ;
e HE MOJXOJMUT.
Bapuant 2: xnopun kanbius (CaCl,) u numesas coma (NaHCO;):
o naér HCO3, Ho Her OH™;
e HE MOJXOJHUT.



Bapuant 3: rugpokap6onar kaipnus (Ca(HCO3),) um kayctuueckas coja
(NaOH):
« coaepxur HCOjZ um Ca?*;
« paétr OH™.
e TOIXOIMUT.
BapuanT 4: XJ0pu/ Kaablus 1 OCHOBHOU KapOOHAT ME/IN:
« Hner HCO3.
e HE MOAXOAMUT.
BapuaHT 5: nuniesas coia 1 U3BECTKOBOE MOJIOKO:
. mer Ca??.
e HE MOJIXOAMUT.

8. M3 npensio:keHHOro IepedyHsi Bbl0epuUTe [Ba BellecTBa, KOTOPbIe
pearupyroT ¢ pacTBOPaMH IIeJI0YeH.
+ 1.Fe
2.C
3.Cu
4.S
+5.2Zn
OtBer: 1 (Fe) u 5 (Zn)
IosicHenue: M3 mpeanokKEHHBIX BEHIECTB C PACTBOPAMH WIEIOYEN PEarupyroT
xene3o (Fe) u nunk (Zn). 9T0 00BSACHSETCS TEM, UYTO:
o Kese3zo pearupyer ¢ pacTBOpaMM IIeJOYeld TMPU HArPEBAHUM C
00pa30BaHUEM KOMILJIEKCHBIX COSTMHECHMI:
Fe + 2NaOH + 2H,0 — Na,[Fe(OH),] + H, T
o IUHK aKTHBHO pearupyer ¢ pacTBOpaMu IIeJode ¢ oOpa3oBaHUEM
MHKATOB U BBIJIEJIEHUEM BOJOPOAA:
Zn + 2NaOH + 2H,0 - Na,[Zn(OH),] + H, T
OcrasibHBIE BEIIECTBA U3 CIIUCKA HE PEArHPYIOT C PACTBOPAMU ILIEIIOYEH:
o Yrunepoa (C) He pearupyet
o Menp (Cu) He pearupyeT (CTOUT B PsAY aKTUBHOCTH I1OCJIE BOJIOPO/IA)
« Cepa (S) He pearupyer HaNPSAMYIO C paCTBOpaMU LIEI0YEH

9. U3 npenio:keHHOr0 mNepeyHsl BbIOEpHTE JBAa BeNIECTBA, C KOTOPbIMH
pearupyer coJIsiHasi KHUCJIOTA.

1. AgBr

+ 2. (NH4)2CO3

3. Iz

+4.7Zn

5. NaNOs

OtBet: 2 (NH4)2CO: u 4 (Zn)

Pemenune:

Consnas kucnota (HCI) pearupyeT co cieayomuMu BelecTBaMu U3 CIUCKa:



1. (NH,), CO5 (xapGonar ammonwus) Peakrms: (NH,), CO; + 2HCI - 2NH,Cl +
H,0 + CO, TlpoucxoauT BbIJEIEHUE YTJIEKHUCIOrO0 Ta3a, 00pa3oBaHHE XJIOpUJIA
aMMOHMUS ¥ BOJIBI.
2. Zn (muHK) Peaktus: Zn + 2HCl — ZnCl, + H, T [luHK Kak aKTUBHBIA METaUl
BBITECHSIET BOAOPOJ U3 KUCIOThI, 00pa3ys XJIOpU [IMHKA.
OcTralibHBIE BEIIECTBA HE PEATUPYIOT C COJISTHOM KUCIOTOM:

o AgBr (6pomun cepedpa) — HepacTBOPUM B BOJE

o |2 (11071) — ManOAKTHBHBINA rajloreH

o« NaNOs; (uutpar Hatpusi) — COJb CHUJIBHOW KHCJIOTHI, HE BCTyINaeT B

peakuuo ooMeHa

10. Peakuiusi HOHHOTO 00MeHa He NMPOTEKAeT MeKIY
1. Na.CO; u HCI

2.NaHCOs; u NaOH

+ 3.HNOs u Na=SOs4

4. ZnS0O.4 u HCI

5. NaBr u AgNOs

OtBet: 3 (HNOs u Na2SO.)

Pemenne:

Pemenne:

PaccMoTpuM Kakayl0 mapy BEIIECTB M ONpEAeTUM, BO3MOXHA I peakuus
MOHHOr0 OOMeHa:
1.  Na,CO;z + 2HCl —» 2NaCl + H,0 + CO, T Peakuus mnporekaer, TaK Kak
obpazyetcs ra3 CO,.
2. NaHCO; + NaOH — Na,CO5; + H,0 Peakuus unér, oOpaszyercsi CpenHssi Coib
¥ BOJIA.
3. HNO3; + Na,S0O, — peakuus He HIET, Tak Kak:
e HET 00pa3oBaHUs OCAJKa;
e HET BBIJICJICHUS Ta3a;
e He oOpasyercs ciaadblii ANEKTPOIUT. Bce mpOoayKThl paCTBOPHMBI.
4, ZnSO, + 2HCl — peaknus HEBO3MOXHA, TaK KaK BCE BelIECTBa
PacTBOPUMBI, HO:
« Z7Zn?* ne pearupyer ¢ H*;
 SO0%™— me pearupyer c Cl~.
5. NaBr NaBr + Ag NO; — AgBr | +NaNO; Peakuus uaér ¢ obpazoBaHueM
ocanka AgBr.

11. W3 npeanokeHHOro mnepevHsi BelleCTB Bbl0epuTe JABa BelleCTBa, C
KOTOPBIMH pearupyer ruapokcoxjaopu xesesa(ll).

+ 1. NaCIO

2. MgSO4

3. Fe(OH);

+4. HNO;

5.MgO

Pemenne:



I'unpoxcoxmopun xene3a(ll) umeer popmyny FeOHCI. Paccmorpum Bo3MOXKHBIE
peakuuu:
1. NaClO (runoxmioput HaTpus) MoxeT okuciauth Fe** mo Fe’': FeOHCI +
NaClO — Fe(OH)CI; + NaCl
2. HNOs (a3oTHasi KHCIIOTa) pearupyer ¢ oOpa3oBaHMEM HUTpaTa xKejesa:
OcTtanbHbI€ BEILIECTBA HE PEAarpyIOT:
o MgSOs— cynbpdar Marausi He BCTyIaeT B pEaKUI0 0OMeHa
o Fe(OH)s — ruapokcupn xenesa(lll) He pearupyer ¢ ruapoKCOXJIOPUAOM
xenesa(ll)
o MgO — oxkcua maraus He pearupyer B JaHHBIX YCIOBUSIX
Takum 006pa3om, paBUiibHbIE OTBETH — 1 U 4.

12. U3 npensio:keHHOT0 NepevyHsi BbIOepuTe IBAa Psijia BEleCTB, ¢ KAXKIBIM U3
KOTOPBIX pearupyer pacTBop Kap0oHaTa HATPHS.
1. N.O5u NO
+ 2. CO2 1 HNO:s
+ 3.HNO:s u KHSO4
4. HNOs u K2S04
5.Ba(OH). u C.H50H
Pemenue:
PaccMoOTpyUM KaxKkablii psiji BELLECTB:
1. N,05u NO,:
N,05 + Na,CO5 — peaxkuust He UAET
NO, + Na,(CO5; — peakuus HE UAET HATPSAMYIO
CO, u HNO3:
CO, + Na,CO; + H,0 — 2NaHCO; l(obpa3yercs ruapokapOOHAT HATPHS)
o« HNO; + Na,C0O; = NaNO3 + CO, T +H,0 (peakuust unér ¢ BbIICICHUEM
YIJIEKUCIIOTO Ta3a)
3. HNO; u KHSO,:
« HNO3; 4+ Na,CO; - NaNO; + CO, T +H,0
« KHSO4 KHSO, + Na,C0; = K,S04 + Na,SO, + CO, T +H,0
4. HNO; u K;S04:
o HNOj; pearupyet (cM. Bbl1I€)
o K,S0,ne pearupyer ¢ Na,CO3, Tak Kak Bc€ MPOAYKThI PACTBOPUMBI
5. Ba(OH), u C,HsOH:
Ba(OH), + Na,CO; — BaCO; | +2NaOH (o6pa3yercs ocaaok)
o Otanon C,H;OH ne pearupyer ¢ kapOoHATOM HATpHS
Takum oOpazom, TOIBKO B psijgax 2 u 3 00a BEIIECTBAa pearupyroT C pacTBOPOM
KapOoOHaTa HaTpHsl.

°* N

13. U3 npensio:keHHOro nepevyHsi BbIOepUTe IBAa Ps/ia BElIeCTB, ¢ KAXKIbIM U3
KOTOPBIX pearupyet pacTBop KapOoHATAa HATPHUS.
1. N2Os u NO



+ 2. CO2 1 HNO:3

+ 3. HNOs; u KHSO4

4. HNOs u K2SO4

5.Ba(OH)2 u C.HsOH

Hemenue:

PaccMOTpUM KaKIbIi psill BELIECTB:
1. N,05uNO:
o« N,05 + Na,CO3 — peakuust HE UAET
o« NO + Na,CO3 — peakuus He UAET
2. CO, u HNOj:
« CO,; + Na,CO3 + H,0 = 2NaHCO;3 | (peakuus uacr)
« HNO; + Na,CO; - NaNO3 + CO, T +H,O0 (peaxuwst unér).
3. HNO3; u KHSO,:
« HNO3; 4+ Na,CO; = NaNO; + CO, T +H,0 (peakmust unér);
« KHSO, + Na,CO; — Na,S0, + K,S0O, + CO, T +H,0 (peakuus uaér).
4. HNO; u K,SO,:
o« HNO3 + Na,CO; - NaNO3 + CO, T +H,O0 (peakuus uner);
« K2K,S0, + Na,CO; — peakuus HE UIET.
5. Ba(OH), u Na,CO; —:
« Ba(OH), + Na,CO; - BaCO5 | +2NaOH (peaxrust uaér),
o« C,H;0H + Na,CO; — peakums HE UAET.

2 cemecTp
Koabl kouTpoaupyemsbix komnerenuuii: OK 01, OK 02, OK 04, OK 07
dopma KOHTPOJISA: 3a4ET C OLEeHKOU (AuddhepeHunpoBaHHBIN 3a4€eT)
Bonpocsl k 3auery
CocraBbTe NMCBMEHHBIN OTBET HA J]Ba Bompoca (110 BEIOOPY)
1. CoBpeMeHHast MOJieb CTPOECHHUS aTOMA.
2. DAeKTpOHHasi KOHPUTypalus aToMa.
3. Knaccudukarus XHMHYECKUX JICMEHTOB (S-, P-, d-3JI€MEHTHI).
4. BanentHocth. KoBasleHTHass CBs3b, €€ PA3HOBHJHOCTH M MEXaHU3MBI
oOpa3zoBaHUs
(OOMEHHBIN 1 IOHOPHO-AKIEITOPHBII).
5. MonHnas cBa3b. Metanmnuyeckas cBs3b. BoopoaHas cBs3b.
6. M3orombl, OCHOBHOE U BO30YXKIEHHOE COCTOSHHE aTOMa, THOpUAN3AIUSI
aTOMHBIX OpOUTAJIEH.
7. Ilepuonuueckas cucrema XxuMuueckux anemeHTo J.M. Menzaeneena.
8. [Ipornosel JI.1. MenaeneeBa. OTKpbITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.
9. Knaccudukanuus U TUNBI XUMHUYECKUX PEAKIMI C yYaCTUEM HEOPraHUYECKUX
BEILECTB.
10. Monp kak equHHIA KOJUYECTBa BeulecTBa. MosisipHas Macca.
11. 3akon ABorajpo.
12. Monsipusliii 00beM ra3zoB. OTHOCUTENbHAS TUIOTHOCTH Ta30B.
13. Teopust 3EKTPOTUTHUESCKOMN TUCCOITHAIUH.



14. Peakuuu moHHoro oomeHa. CocTaBlieHHE pEaKIMii MOHHOTO OOMEHa IyTeM
COCTABJICHMSI MX ITOJIHBIX M COKPALIEHHBIX HOHHBIX YPaBHEHMIA.

15. T'maponu3 conedd. 3HayeHUE TUAPOIU3a B OMOJOTMYECKHX OOMEHHBIX
npolLeccax.

[TpumeHeHue TuIposin3a B MPOMBIILIIEHHOCTH.

16. TlpenMeTr HEOpraHUYECKON XUMHH.

17. B3auMocBsI3b HEOPraHUYECKHUX BEILECTB.

18. Knaccudukaiyss HEOpraHM4ECKUX BEIIECTB.

19. TIpocThie U CIOKHBIE BEIIECTBA.

20. OCHOBHBIE KJIACChI CIOXHBIX BEIIECTB (OKCHUbI, TUAPOKCUIbI, KUCIOTBI, COJIN).
21. HomeHknaTypa M Ha3BaHUE HEOPraHMYECKHUX BEIIECTB HCXOIsS U3 HX
XUMHYECKON (OpPMYJBI WM COCTABIEHUE XUMHUYECKOM (OpMyisl HCXonas U3
Ha3BaHMs BELIECTBA 10 MEXYHAPOIHON WM TPUBUAIBHON HOMEHKIIATYPE.

22. KpuctamoruipaTsl. ATperaTHbIe COCTOSTHUS BEIIECTBA.

23. Kpucrainmuyeckue 1 aMOpQHbIEC BEIIECTBA.

24, Tumbl KpPUCTAJUIMUECKUX PEIIETOK (aToMHas, MOJEKyJIspHas, HOHHasl,
MeTaJIndecKas).

25. 3aBuUCHMMOCTh (PM3MYECKHX CBOMCTB BEIIECTBA OT THUMA KPUCTAJUTMYECKOM
PELIeTKU.

26. O0wmue pusnyeckrue 1 XMMUYECKUe CBOMCTBA MeTaioB. CriocoObl MOIyYeHHUS.
27. 3HayeHWEe METAJUIOB W HEMETAUIOB B MPHUPOJE M KUZHEAEATEIbHOCTH
YeJI0BEKa U OPraHU3MOB.

28. Koppo3ust MeTajuioB: BHUABI KOPpPO3UH, CIOCOOBI 3aIMTHl METAIJIOB OT
KOppO3UHU.

29. O61mue npeacTaBaeHUs O MPOMBIIIJIEHHBIX CIIOCO0aX MOTYYEHHS] XUMHUUECKUX
BEILIECTB (Ha MpUMEPE MPOU3BOICTBA AMMHUAKA, CEPHOM KUCIIOTHI).

30. YepHas u 11BeTHASI METaJUTyPTHSL.

31. Ilpeamer opranudecko XxuMuHM. B3auMOCBSI3b HEOPraHUYECKHX U
OpraHUYeCKUX BEIIECTB.

32. XumH4YecKoe CTpOEHHE KakK TMOpPSIOK COEIWHEHUS aTOMOB B MOJEKYJe
COIrJIaCHO UX BaJIEHTHOCTH.

33. OCHOBHbBIE TIOJOKEHHUSI TEOPUM XHUMHYECKOTO CTPOEHHUS OPraHUuyYecKHX
coenuHeHnii A.M. bytieposa.

34. YrnepoIHbIi CKEJIeT OPraHMueCKOW MOJIEKYJIbI.

35. MonekynspHble U CTPYKTYpHBIE (pa3BEpHYThIE, COKpPAILLECHHbIE) XUMUYECKUE
dbopMyIIbL.

36. 3aBUCHMOCTb CBOMCTB BEIIECTB OT XUMUYECKOT'O CTPOEHUS MOJIEKYL.

37. 3omepus 1 u3oMepsl (CTPYKTypHasi, TeoMeTpudeckas (LIMC-TPaHC-U30MEPHUs).
38. Knaccuduxarus 1 0cOOEHHOCTH OPTaHUYECKUX PEAKITHA.

39. Peakunonnbie EHTPHI. Paukaibl.

40. TlepBoHauaabHbIE NOHATHS O TUIIAX U MEXaHU3MaX OPraHMYECKUX PEaKIIU.
41. [IpumeHeHue u OMOIOruYecKasi pojib yIriieBOIOB.

42. OKuCleHre yriaeBOI0B — UCTOYHUK YHEPTHH KUBBIX OPTaHU3MOB.

43. O0nacTu MPUMEHEHHSI aMUHOKHUCIIOT.

44. TTpeBpaitieHust OEJIKOB MULIY B OpraHU3ME.



45. Posib OpraHnuecKol XMMUU B PEIICHUH MPoOIIeM MUIIEBOI 0€30MacHOCTH.

46. XMMUYECKHE PEAKIIUH.

47. Knaccudukanus XMMUYECKUX PEeaKIUii: 0 (a30BOMY COCTaBY (TOMOT€HHBIE U
IETEPOreHHbIE), 10  HCIOJIb30BAHUIO  Karajau3zaropa (KaTalUTHYECKUE U
HEKaTAJIUTUYCCKUE).

48. Ponb KaTanu3aToOpOB B MIPUPOJIE U MPOMBIILIIEHHOM IIPOU3BOJICTBE.

49. Karanuzaropsl 1 karanus. Pojabs KaTaau3aTopoB B IPUPOJIE€ U TPOMBIIUIEHHOM
IPOU3BOJICTBE.

50. Knaccudukanus XUMHUYECKMX peakUuil: Mo  TemioBoMmy 3ddekry
(9K30TEpMHUYECKHE, DHJIOTEPMUYECKHE), MO oOpatuMocTH (OOpaTtumele U
HEOOpaTUMBIE).

51. TernoBbie 3 HEKTH XUMUYECKUX PEAKITUH.

52. TepMOXUMHYECKHE YPABHEHUS.

53. [lonsaTHe 00 PHTAIBIIUKA U SHTPOIIHH.

54. Dueprust ['m66ca. 3akon ['ecca u cieACTBUS U3 HETO.

55. Posib cMeleHust paBHOBECHUS B TEXHOJIOTMUECKUX MpoLieccax.

56. [Ipunmun Jle [latense.

57. lucniepcHble cuctemsl. Komnonanelie cucteMsl. ICTUHHBIE pacTBOPBI.

58. KauecTBeHHbIE XMUMHUYECKME pEaKLHUM, XapakTepHble s OOHApYyKEHHS
HEOPraHWYECKUX BEUIECTB (KATUOHOB U AHHOHOB).

59. CocraBnenue ypaBHEHUH peakuuil oOHapyxeHusi katuoHoB [-VI rpynn u
aHMOHOB, B T.4. B MOJIEKYJIIPHOM M MIOHHOU (hopmax.

60. Dkonoruueckass 0€30MaCHOCTb IOCIEICTBUN OBITOBOW M NMPOU3BOACTBEHHOM
JESITEIbBHOCTU YEJIOBEKA, CBsA3aHHasl C MepepabOTKONM BELIECTB; MOMCK U aHAU3
XUMHUYECKON MHPOPMALK U3 Pa3IMYHbIX HCTOUHUKOB.

TecToBOE 3a1aHUE K 3a4eTy

1. C 6pomoBonopogom HE pearupyert:
+ 1. aTan

2. 3TUJICH

3. aleTuiIcH

4. OyTagueH

2. K KeTOHaM OTHOCHTCS:

1. penon

+ 2. areToH

3. IUKJIOTeKCaH

4. TIunuH

3. ITaHOJ MOXKeET ObITH MOJy4Y€eH:

+ 1. rugparaunent FTUICHA;

2. TUAPUPOBAHUEM ATAHA;

3. OGpoMupOBaHUEM dTAHAJIA,

4. OKMCJICHUEM 3TAaHOBOU KHUCJIOTHI.

4. ATOMBI yrijepoga B COCTOSIHUM SP?>-TMOPUAM3AIMM TNPHCYTCTBYWT B
MoJIeKYJIe:

1. rexcana;



2. IeHThHAa-2;

3. UIUKJIONPOIIaHa;

+ 4. 6eHzona.

5. Ilpu noaHom cxurannu 4,4 r NponaHa B HM30bITKEe KHCJI0POAA MOKHO
NOJIYYMTh (NPH H. y.) caenywmmii 00bem CO::

+1.6,72 m;

2.22,4 m;

3.224 n;

4. 4400 n.

6. C me104HbIMH METAJIJIAMHU PEearupyroT:

+ 1. cnupThl, adbAErUAbl U KETOHBI;

2. aJIKUHBI, AIKEHBI, AIKAUECHBIL;

3. dbheHoBI, KAPOOHOBBIE KUCIOTHI, CITUPTHI;

4. aMUHOKHCIJIOTBI, MOHOCAXapHibl, apEHHBI.

7. IIpoMBbIILIEHHBIH TMPoOLECC TMPOM3BOJACTBA CEPHOMl KHCJIOTHI O0OBIYHO
BKJIIOYAET B ce0d ciieaylolne CTaIuu:

1. monmyuyenue H.S, okucieHue ero OMXpoOMaTOM Kajius, IEWCTBHE IIEJIOYM Ha
NPOAYKThI PEAKIIUU;

2. cuHTe3 cyab(ara HaTpusi, 00pabOTKa MOTYUYEHHON COJM a30THOM KUCIOTOM;

+ 3. noiydyeHHe JUOKCHIA Ccephl, OKucieHne ero 1o SOs, pacTBOpeHUE
NOJIY4YEHHOT'0 OKCHJIa B BO/IE;

4. narpeBanue mupurta 0e3 JOCTyNa BO3/AyXa, PEe3KOE OXJAXJACHHE MOJTyYCHHOU
CMECH.

8. OrMmerbTe Bapuant, B KOTOpoM mnepeuncienbl TOJIBKO BemecTna,
pearupyrloimme ¢ BOAHbIM PACTBOPOM IIEJIOYH:

1. bocdhopnas xkucnora, ruapokcun xenesa (1), okenn azora (V);

2. oxcun meau (II), consHast KucinoTa, HUKEJb;

+ 3. cymbdar xenesa (III), consnas xkucnora, okcun cepol (1V);

4. umMHK, cynbsdar 6apus, rugpokcua xpoma (I11)

9. AToMHasi pelIeTKA XapaKTepHAa IJIs:

1. HaTtpus u a3oTa;

2. XJopUia MarHusi 1 KPEMHUS;

3. ajgMasa M IJIH0KO3bI;

+ 4. okcuna kpemuus (IV) u rpadura.

10. K peakuusimM 3amenieHusi OTHOCHUTCS:

+ 1. B3auMoeiicTBue 3TaHa ¢ OpOMOM;

2. peakuus rugpokcuaa kanus ¢ HF;

3. okucienne CO no COq;

4. peakuust MEXAy alleTUICHOM U BOAOM.

11. B npuBeieHHOM CHHCKe OTMETbTEe BAPMAHT, B KOTOPOM IEpPeYUCICHbBI
TOJIBKO coeanHenusi, pearupyrouiye ¢ NponaHoOBOil KUCIOTOM:

+ 1. (C2HsOH, Ca(OH)., NaHCO:)

2. IPOIIaHOH, XJIOP, HATPHM;

3. Mg, CHs0H, CHs-O-CHs;

4. OyTaHOa-2, XJOPUJ KaJIbIUs, OPOM.



12. IleHTaH MOABEPIIH W30MEPHU3ALNNH, NMPOAYKT PeaKIUU AeTHAPUPOBAJIN H
noayunimn yriaesoaopox X (CsHs). IMonumepuszamus X H mocjieayroias
00padoTKe NMPOAYKTA Cepoil JaeT cjeaylllee BemecTBo:

1. monumponuieH;

2. CEpoyraepon;

3. IOJMBUHMIIALICTAT;

+ 4. pe3uny.

13. Or™merbTe JIOKHOE yTBep:Kkaenne:

1. OCHOBHBIE CBOMCTBA Yy METHJIAMHHA BBIPAXKEHBI TOpPa3l0 CHIIbHEE, HEXKEIU Y
aHUJINHA;

2. TIpU TIOJTHOM CXKMTaHUU ATUJIAMHUHA B Kuciopoze oopazytorcst CO2, Boja U a3o0T;
3. aHWJIMH MOKET OBITh MOTY4YeH U3 HUTpoOeH3oMa aeiictBueM cmecu Zn + HCI;

+ 4. 1TMMeTUIaMUH OTHOCUTCS K IEPBUYHBIM aMUHAM.

14. OT™MeThTE HCTHHHOE YTBEPIKICHHUE:

1. 1 TmroK03a, M PPYKTO3a pearupyroT ¢ aMMHAYHBIM PACTBOPOM OKCHA cepedpa;
2. KpaxMall - OPUPOJHBIN MOJUMEP, MOJEKYJbl KOTOPOTO COCTOAT U3 OCTaTKOB
caxapo3sbl;

+ 3. B xoJe mpouecca OpoXKeHHUS M3 TIIIOKO3bl MOTYT OBITh MOJIY4YEHBI 3TAHOI,
YKCyCHasi KMCJIOTa, MOJIOYHAsl KUCJIOTA;

4. BOJIOKHA LEJUIIOJIO3bl - OCHOBHON MCTOYHUK IIFOKO3bI ISl OPraHu3Ma 4YesloBeKa.
15. ®opmasbaerus cnoco0eH NpopearupoBaTh ¢ KasKIbIM U3 BelIeCTB:

+ 1. H2, KMnOQs., denor;

2. O4, HCN, 0OeH3o01;

3. CO., Ha, Mg,

4. 3TaHOJI, STUJIEH, ITAH.

16. IIpy mIeJJIOYHOM THAPOJIHM3E€ HEKOTOPOro NPHPOSHOI0 BelIecTBa ObLIH
MOJIy4YeHbI TJIMIEPUH W HATPHEBbIE COJIM CTEAPUHOBOW M NMAJbMHUTHHOBOI
KHCJIOT. ['uapou3sy ObL1 NOABEPrHYT:

1. Oenok;

2. XUTHH,;

+ 3. pacTUTENbHBIN KHUP;

4. )KUBOTHBIN KUP.

17. CepoBonopox HE mMo:keT ObITH CHHTE3MPOBAH NPH:

1. neficTBUU COJIIHON KUCIIOTHI Ha cynbdua xkenesa (I1);

2. B3aUMOJIEVCTBUHU CEPBI C BOAOPOIOM;

+ 3. IpoIyCKaHUM BOJOPO/Ia YEPE3 CEPHUCTYIO KUCIIOTY;

4. 06padoTke Na-S pa3daBieHHON CEPHOM KUCIOTOM.

18. OrmerbTe JTOKHOE yTBepxkaeHuE:

1. B X011 TOMEHHOTO MPOLECCA MPOUCXOIUT BOCCTAHOBIICHUE JKeJle3a U3 OKCHIOB
o perictsueM CO;

2. IETOYHbIE METAUIbl MOTYT OBITh TOJYYEHBI AJIEKTPOJIU30M paCIIaBOB
COOTBETCTBYIOIIUX COJIEH;

+ 3. OCHOBHOE ChIpbe I TpousBojcTBa amomuHus - AlCl, u3 koroporo
CBOOOIHBIN METaI MOJIYYaloT AEHCTBUEM YIIEpOa;



4. mpu »IeKTponm3e BOAHOTO pacTBopa cynbpara meau (II) ¢ wHEpTHBIMHU
AJIIEKTPOJAMU Ha KaTOJI€ BBIJIETSAETCS MEb, @ HA aHOJE - KUCIOPOJ.

19. B psanyO - S - Se - Te:

1. yBeIMUMBAETCS ANEKTPOOTPULIATEILHOCTh, YMEHBIIAETCS SHEPTUS HOHU3ALIUH;
2. pacteT BbICHIAs BAJEHTHOCTb, YBEJIMYMBAETCA OOIIEE YHUCIO 3IEKTPOHHBIX
YPOBHEW;

3. HE H3MEHSETCS YHCIO DJIEKTPOHOB HA BHEIIHEM YPOBHE, YMEHbBILIAIOTCS
KHCJIOTHBIE CBOMCTBA COOTBETCTBYIOUIUX JIETYUUX BOJAOPOJIHBIX COCAMHEHUM;

+ 4. magaer 3IEeKTPOOTPULATENIbHOCTh, YBEJIWYMBAIOTCS BOCCTAHOBHUTEIbHbIE
CBOIiCTBa MOHOB D%~

20. K yncay CHIbHBIX 3JIEKTPOJIUTOB OTHOCATCS:

1. ruapokapOoOHaT HATPHUsI 1 OPOMOBOIOPOIHAS KUCIIOTA;

2. MacnsiHasg KUCJIOTa U TUJIPOKCHU] HATPUS,

3. xsopua Meau (I1) m kpeMHuEBast KUCI0TA;

4. runpokcua ammonust U Hutpart xenesa (III).

+ 5. cpeau mNpemasioKEHHBIX BAPUAHTOB HET HA0Opa, COCTOSILErO0 TOJBKO W3
CUJIBHBIX 3JIEKTPOJIHUTOB.

1.4. OueHouHble MaTepuajbl Jisi NPOBeleHUS TeKyllel aTrecTaluMd H
PYO€KHOTr0 KOHTPOJISA 00YYAKIIMXCS M0 JUCHUILUIHHE

Paznen 1. OcHOBBI CTPOEHHUS BelleCTBA

Tema 1.1. CTpoeHne aTOMOB XMMHYECKHX 3JIEMEHTOB U NMPUPOJAA XUMHYECKOM
CBSI3H

@opma TeKylero KOHTPOJIs: TECTUPOBAHUE, TPAKTUUYECKas paboTa

Koa konrpoaupyemoii komnerenunu: OK 01

TecroBoe 3aganne

1.Xumu4eckasi CBi3b B MOJIEKYJIAX CEPHOIl KHCJIOTHI H 030HA COOTBETCTBEHHO
1. KOBaJICHTHAS MOJIAPHAs M HOHHAS

2. KOBaJICHTHAsI HEMOJIAPHAs U HOHHAsI

+ 3. KOBaJICHTHAs MOJIAPHAs ¥ KOBAJICHTHAs HETIOJIIpHAs

2. XHMHYecKasi CBsI3b B MOJIeKYJax O030HA M XJOpHIa KajdbIHsA
COOTBETCTBEHHO

1. KOBaJIeHTHAs TTOJISIPHAS U MOHHAs

2. KOBJICHTHAS IOJISIPHASI M KOBAJICHTHASI HEMOJIsIpHAs

+ 3. KOBaJICHTHAs HETIOJISPHAS] K HOHHAS

3. K d —31emenTaM oTHOCHTCS:

1.K

+ 2. Fe

3.5

4, Br

4. Atombl C 1 Si HMEeIOT OJMHAKOBOE YHCJIO

1. anexkTpoHOB

2. SHEpreTUYECKUX YPOBHEU

3. HEUTPOHOB B s1pe



+ 4. 3]IeKTPOHOB Ha BHEILIHEM 3HEPreTUYE€CKOM YPOBHE

5. Csa3b, o0Opa3oBaHHasi 32 cueT 00pa30BaHHWsl OOIIMX JJIEKTPOHHBIX MAap,
Ha3bIBaETCHA

1. meTannuueckon

2. IOHHOH

+ 3. KOBaJICHTHOU

6. K s-3;1eMeHTaM OTHOCHTCH

1.S

2. Br

3. Fe

+4.K

7. XuMH4YecKasi CBSI3b B MOJICKYJIaX CEPHOM KHUCJIOTHI M XJOPHAA AaMMOHUSA
COOTBETCTBEHHO

1. KOBaJieHTHAas HENOJIIPHASI U MOHHAs

+ 2. KOBaJICHTHAs MOJISIpHAS] U MOHHAs

3. KOBaJICHTHA MOJsipHAs U KOBaJEHTHAsI HEMOJISIpHAS

8. Ilyrem coequHenusi atoMoB 1o HomMepom 11 u 17 oOpa3yercs Bemecrso ¢
XHMHYECKOM CBA3HI0

+ 1. nonHoi

2. KOBaJIEHTHOM HETOJISPHON

3. METAIIINYECKOU

4. KOBaJIEHTHOW MOJISIPHOM

9. Koun4ecTBO JJIEKTPOHOB Ha IOCJHeIHEM JHEPreTu4ecKOM YpPOBHeE
COOTBETCTBYeT (/151 3JIEMEHTOB IJIABHBIX MOATPYIII)

+ 1. HoMepy rpynnsl

2. IOPSIAKOBOMY HOMEPY

3. HoMepy nepuojaa

10. Cpenn BemecTB, ykazanubix B psagy CaO, HNO3, CI2, CO2 koau4ecTBO
CoeIMHEHM I C KOBAJIEHTHOM MOJISIPHOM CBSA3HI0 PABHO

+ 1. iByMm

2. TpeM

3. yeTbIipemM

11. Anma3y coOTBETCTBYET

1. MOHHAsI XUMUYECKasl CBS3h

2. KOBAJICHTHAsl MOJIIPHAsI XUMHUYECKasl CBS3b

+ 3. KOBaJICHTHAs HEMOJISIPHAs. XUMUYECKas CBSI3b

12. Ilyrem coenuHeHusi aToMOB moja HoMepom 1 u 8 oOpa3syercsi BemecTBo ¢
XHMHYECKOH CBA3HIO

1. KOBaJIE€HTHOMN HEMOISAPHOI

2. METaJNIMYECKOMN

3. NOHHOH

+ 4. KOBaJICHTHOU MOJISAPHON

13. B psaay xumudeckux 3jieMmeHToB Li—-Be-B—C merannuueckne coiicTpa:

1. U3MEHSI0TCS IEPUOANYECKHU

2. HE MEHSIOTCSA



+ 3. ocnabeBaroT

4. yCUIUBaIOTCS

14. Cpeau BewmectB, ykazanubix B psaay NH3, 02, HCl, SO2 koauvecTBO
COCJUHECHHNH C KOBAJICHTHOM MOJISIPHOM CBSI3bI0O PABHO

1. yeTbpem

2. IByM

+ 3. Tpem

15. CBs3b, o0pa3oBaHHas 32 c4eT 00001IeCTBICHUS BAJCHTHBIX 3JIEKTPOHOB,
Ha3bIBaeTCH

+ 1. KOBaJEHTHOM

2. METAJUNIMYECKOMN

3. HIOHHOU

IIpakTuyeckass padora: pelieHUE MNPAKTUYECKUX 3aJaHUM Ha COCTaBJICHUE
AIEKTpOHHO-Tpadudeckux Gopmyn saeMeHToB 1-4 mepuoaoB. Pemenue 3aganuii
Ha HCIIOJIb30BAaHUE XHMMHUYSCKOM CHMBOJHMKM ¥ HA3BAaHUM COCIMHCHUHN IIO
HOMEHKJIATYPE MEXKIYHAPOIHOTO COK3a TEOPETHUYECKOW M MPUKIIAJTHON XUMHUHU U
TPUBHAIBHBIX HA3BAHUHN ISl COCTABICHUSI XUMHUYECKHX (POPMYJ IBYXaTOMHBIX
coeMHEHUM (OKCUIOB, CyIb(OUI0B, TUAPUIOB U T.M.) U APYTUX HEOPraHUYECKUX
COCTMHEHHUHN OTACIIBHBIX KJIACCOB.

IIpakTuyeckasi padbora
CocraBienue GopMy 1 HOMEHKJIATYpa HEOPTaHUYECKUX COSAMHEHUN
esab padoThI
Hayuutbcsi cocTaBisTh 3JEKTPOHHO-Tpaduueckue (GopMyibl SJIEMEHTOB MEPBBIX
YEThIPEX MEPUOJIOB, UCIIOJIB30BATH XUMUUECKYIO CUMBOJIMKY U HOMEHKJIATYPY AJIS
cocTaBJeHUs POPMYJT HEOPTAaHUYECKUX COCTUHEHUH.
Teopernveckne 0CHOBBI
JIEKTPOHHO-Tpaduyeckas ¢opMysa — 3TO CXEMaTUYECKOE H300paKeHHe
pacmpeaeneHus 3IeKTPOHOB MO0 OPOUTANISIM aTOMa U HOHA.
OCHOBHBIE NTPAaBUJIA COCTABJICHMUS:
o DJJIGKTPOHBI 3amlOJHSAIOT OpPOUTAIM COIVIACHO MPUHLHUIY HaWMEHbIIEH
SHEPIuu;
e Ha OAHOW OpOUTATM MOXKET HAXOAMUTHCH HE OoJee ABYX 3JIEKTPOHOB
(mpuaIUT [Taynm);
e DJJIGKTPOHBI  pacHoJiaraloTcs TakK, YTOObBI MAaKCUMHU3MPOBATH  YHUCIIO
AJIEKTPOHOB C OJIMHAKOBBIM CIIMHOM (TIpaBWIIO XYH/IA).
IHopsinok BeINOIHEHHsI padOThI
1. CocraBiieHHe 3J1eKTPOHHO-TPaduuecknx popmy.r:
0 OIPENENIUTE YUCIIO DIIEKTPOHOB B aTOME 110 MOPAIKOBOMY HOMEDY;
0 pacupenesnTe DJJIEKTPOHBl II0  JHEPIeTUYECKUM  YPOBHAM U
NO1yPOBHSIM;
o u300pa3uTe rpadUyecKy ¢ MOMOIIBIO STUYEEK U CTPEJIOK.
2. PaGoTra ¢ XuMH4eCKO HOMEHKJIATYPOIi:



0 U3YyYHTE TMpaBWJIa COCTaBJIECHUA (OPMYT OKCHIIOB, CYIbQHUIOB,
TUJIPUJIOB;
0 HAy4YUTECh ONPEAETATh BAJIEHTHOCTD AJIEMEHTOB,;
o OCBOUTE mpaBuia cocrasiieHus Ha3Banui o [UPAC.
3. IlpakTHYecKue 3aaHUs:
3apanue 1. CoctaBbTe 3JeKTpOHHO-Tpaduyeckyro popmyny atoma xjopa (Cl).
Pemenue:
o Ilopsankoseiit HOmep: 17
. DnekrponHas popmyna: 1s?2s22p®3s23p°
o DJIEKTPOHHO-TpaduuecKas:

3yposenn: 1] T 1

33 3p
2yposenp: T| T 1]

2s 2p
lypoBens: 1]

1s

3apanue 2. CocraBsTe popmyny okcuaa kanpius (CaO). Pemenue.
o BanentHocts kanpuus: 11
o BanentHocTs KMCOpOaa: 11
o ®opmyna: CaO
3apanue 3. HazoBute coequnenue Fe,0;. Pemenne. Oxcup xenesa (111).
KoHTpoJsbHbIE BONPOCHI
1. Yro Takoe anmekTpoHHO-Tpadudeckas Gpopmyma?
2. Kaxkue mpaBuia He00X0IMMO COOIOIATh IPH COCTaBIeHUU Hopmy1?
3. Kaxk onpenenuTs BaJ€HTHOCTH dJIeMEHTa?
4. HazoBUTE OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COSAUHEHUMN U UX (POPMYIIBI.
5. B uém otiinune Homenknatypsl [UPAC oT TpuBHaNbHBIX HA3BAHU?
TpebdoBanus Kk 0T4ETY
B omuéme 0onsicrvl 0bimo:
e IICJIb paOOTHI;
¢ BBINIOJIHEHHBIE 33JIaHUA C TOJAPOOHBIMU PEIICHUSIMU;
e OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI;
e BBIBOJBI 11O paboTe.

IIpakTHyeckas padora Ne 1 C pemiennem
Tema: PemieHue nDpakTUYECKUMX 3aJaHUM  HA COCTABIICHUE JJIEKTPOHHO-
rpadguueckux Gopmyi anemeHToB 1-4 nepruoaos.
Ieab padoThi: 0TPabOTaTh HABBIKK 3aMIOJHEHUS AJICKTPOHHBIX 000JI0YEK aTOMOB
AJIEMEHTOB IS YMEHHUS YCTAHABIMBATh CBS3b MEXIY CTPOCHHUEM aroMa H
CBOMCTBaMH DJIEMEHTOB
OobopynoBanue:
1. Yyebuuk
2. Terpanp
3. Pyuka



4. Ilepuonuueckas cucrema xumudeckux anementoB J[.M. MenaeneeBa

5. bnauk ¢ 3aganusgaMu

OcCHOBHBIE TEOpPEeTHYECCKHE MOJI0KEHHS:

BcrioMHHUM, 4TO MBI 3HaeM 0 CTPOCHUHM JJIEKTPOHHOU 000/I0YKH aTOMA

1. DIexkTpoHbl ¢ ONM3KUMH 3HAYCHUSMU DJHEPruud O0Opa3yloT dJICKTPOHHBIC
(3HEpreTHYecKue) ypoBHH

2.YuClIo 3IEKTPOHHBIX YPOBHEH = HOMEpY NEPUOAA, B KOTOPOM HAXOAUTCA
XUMHUYECKUH DIIEMEHT

3.EMKOCTh 3JIEKTPOHHBIX YPOBHEHN pa3iauyHa. MakCHMalbHO BO3MOXHOE YHCIIO
AJIEKTPOHOB KaXKJIOTO YPOBHS BBIYHUCIISETCS 110 hopmyJie 2n2

Ilopaodoxk 3anonnenusn INeKMPOHHO20 YPOGHA ANMOMOE MANbIX NEPUOOOE.

Umoovt cocmagumev cxemvl CHMPOEHUA INEKMPOHHBLIX 000104€K aAMmMomos
ciedyem pyKoeooCH808amMubCa C/1eOYIOUAUM AI2OPUMMOM:

a) ONpenenuTh 00I1Iee YHCIIO JIEKTPOHOB Ha 000JIOUKE IO MOPSAKOBOMY HOMEPY:
0) onpeneauTh YUCIIO PHEPTETUIECKUX YPOBHEHN MO0 HOMEPY MEPUOIA;

B) OINpEIEIUTh YUCIO DJJIEKTPOHOB HAa KaXJOM HHEPreTUYECKOM YPOBHE,
(monb3ysich popmyroi 2n2).

Ha ocHOBaHHMM BBIIIEU3IIOKEHHOTO COCTABUM CXEMbl CTPOEHHS SJIEKTPOHHBIX
000J104€K aTOMOB MaJibiX neproioB. Paboraem ¢ IICXD J1. 1. Menneneena.

ATOM BOJOpPOAa HMMEET MOPSAKOBBI HOMEp 1, clienoBaTENbHO, MMEET OJHMH
3JIEKTPOH. ATOM HaxoauTcs B | mepuone, CIEI0BATENbHO, B aTOME OJHMH

DHEPTreTUYECKUI YPOBCHbB. Cxema pacopeneacHus DJICKTPOHOB 110
OHCPICTUYCCKUM YPOBHAM:
+1)1

3anucvieaem  3apad0  AMOMHO20  A0pa,  3amem  CMAGUM  CKOOKY,
CUMBOIUSUPYIOWYIO IJIEKMPOHHDBLIL YPOGEHb, PAOOM CO CKOOKOIU 6HU3Y chnpaga
nuwem Yucao INeKMmpPOH08, HAX0OAUUXCA HA OAHHOM YPOGHE.

Pacnpenenenne SI€KTPOHOB MO SHEPreTHYECKUM YPOBHSM MOXKHO 3alUCaTh
VHAue:

+1H, 1e-

ATOM rejiusi IMEET MOPSAAKOBBIM HOMEDP 2, CIEAOBATEIBHO, UMEET 2 3JIEKTPOHA.
AToM HaxomuTca B | mepuone, ClIeIOBATENIBHO, B aTOME OJWH DHEPreTHYECKUN
ypoBeHb. Cxema pacnupenesieHus JJIEKTPOHOB 10 SHEPTETUYECKUM YPOBHSIM

+2 )2 unu +2He, 2e-

ATOM JIMTHSI UMEET MOPAIKOBBIN HOMEpP 3, CIEAOBATEIbHO, UMEET 3 BJIEKTPOHA.
Tpu 371€eKTpOHA HE MOTYT MOMECTUTHCS HA MEPBOM 3HEPreTUYECKOM YPOBHE, T. K.
ero MakcumasibHasi EMKOCTh paBHa 2e- ( coryacHo popmyiie 2n2). CrnegoBaTelbHO,
TPETUH AIEKTPOH CHOPMUPYET BTOPOH IHEPTETHUECKUU CIIOM. DTOT clioi Oyner
UMETh OONBIINIA PaAnyC, YeM MEPBBIA. DTO ACHUCTBUTEIHHO OTBEYAET MOJIOKECHHUIO
mutus B [ICXD:

aTOM HaxXxOJUTCS BO 2 MEpPUOJIE, CIIEIOBATEIbHO, B aTOME JBa HHEPIeTUUYECKUX
ypoBHsi. Cxema

pacrnpenesneHus 3JIEKTPOHOB M0 SJHEPTETUYECKUM YPOBHSIM:

+3 mwim +3Li, 2e-, le-

3ananue:



3aganme 1. 3amomHUTE HEJOCTAIONIME AJIEMEHTHI TaONHIIBI, W300pa3uB CXEMBbI
CTPOEHHSI aTOMOB 3JIEMEHTOB BTOPOIr0 MEPHOJIA:

Howmep KonnuectBo CumBon Oo1uee Pacnpenenenue
NEepUoAa | DHEPreTUYECKUX | AJIEMEHTA, €ro | KOJHWYECTBO | 3JIEKTPOHOB I10
YPOBHEN = NOPSAAKOBBIM | DJIEKTPOHOB | YHEPrETUYECKUM
HOMEDY HOMEP YPOBHSIM
nepuoja
2
2 3Li 3
Li+3)2)1
4Be +4 Be +4)2)2
4
?
oB 5 ?
?
6C 6 ?
?
7N 7 ?
?
80 8 ?
?
9F 9 ?




+10Ne, 2e-

10Ne 10
Ne +10)2 )8
Kpurepuu:
3a KaxJIbpli BEpHO 3amoJIHEHHOE 3afgaHue — 1 Oamn. MakcumaiabHOE KOJI-BO
oayuios -10

Orenka «5» - 9-10 6

Onenka «4» - 7-8 0

Onenka «3» - 5-6 0

Owenka «2» - MeHee 5 0an10B

KoHTpoJsbHBIE BONIPOCHI:
1. Pacnipenenure no sHepreTuyeckum ypoBHsaM a)13; 6)18; B) 11; r) 9 sanekrpoHoB

Omnpenenute, B KAKOM MEPUOE HAXOASITCS aTOMBbI

2. Ompenenure XUMHYECKUH DJIEMEHT, MMEIOLIUN CIIEIYyIOIIee pacipeaesieHre
AJIIEKTPOHOB:2e-, 8e-, 3e-

3. B xakoMm mepuojie HaxXxOISATCS aTOMBI, UMEIOIINE CIEIYIONee pacipenecHue
AJIICKTPOHOB T10 YPHEPTreTHUCCKUM YPOBHAM: a) 2, 2;0) 2,4;8) 2,8, 1;1) 2, 8, 8, 2

4. Onpenenutre XUMHYECKUN AJIEMEHT, UMEKOIIUN CIENYIOIIee paclpeeseHre
AJIEKTPOHOB:

a)2,4;0)2,8;8)2,8,3;1)2,8,8, 1

5. Omnpegenute »3JEMEHT MO CACAYIOUMM MpPU3HAKAM: a) 2 SJIEKTPOHHbIC
000JI04KH, Ha mMocjeaHer 3 aynekTpoHa; O) JBE JJIEKTPOHHBIE OOOJOYKH, Ha
MOCJeAHEH — 6 SJEKTPOHOB; B) TPU JJIEKTPOHHBIE O0OJIOYKM, HA TOCJIECAHEH 5
DIIEKTPOHOB

ITAJI0OH OTBETOB:

1.Eciin 3TO aroMm, CIIEIOBATEIBHO YHUCJIO JJIEKTPOHOB = YHCIY NPOTOHOB =
MOPSIAKOBOMY HOMEDY.

OtkpbiBaem [ICXD u mo HOMepy 3jieMEHTa HAaXOOuUM IEpPUOJl, B KOTOPOM OH
pacrosaraercs. A 3aTeM pacrpeisieM JIEKTPOHBI IO SHEPreTUUECKUM YPOBHSIM.

a) +13mm 13Al, 2e-, 8e-, 3e-, 3 mepuon

0) +18wm +18Ar, 2e-, 8e-, 8e - 3 mepuon

B) +11umu 11Na, 2e-, 8e-, 1€ - 3 nepuon

r) t9unu 9F, 2e-, 7e - 2 nepuon

2.Atom wuMeer 3 »BJEKTPOHHBIE O00OJIOUKHU, clieqoBaTebHO Haxoautcs B Il
nepuoje. [lopsaKoBbII HOMEP MOXKHO ONpPENETUTh, BBIYUCIHUB OOIIEE YHUCIO
AJIEKTPOHOB (OHO PaBHO CYMME 3JIEKTPOHOB Ha SHEPreTUYECKUX YpoBHsX). Cymma
9JIEKTPOHOB =13, 310 amomunwmii Al




3.a) 1Be 000JIOYKH - BO BTOPOM; 0) JBE€ 000JIOYKH — BO BTOPOM; B) 3 000JIOUKH — B
TPEThEM; T') YETHIPE 000JIOYKU — B YETBEPTOM

4.CyMMHUpyeM BCe DJIEKTPOHBI, HAXOAAIIMECS HAa YHEPIEeTHYECKUX YPOBHAX. Uucno
AIIEKTPOHOB = MOPSIKOBOMY HOMEpPY aToMa
a)6e-—>6C0)10e-—10NeB)13e-— 13Alr)19e-— 19K

5.a) 2 obonoukn — cxema: X e- , 3e- — [X e - - 3T0 2 3neKkTpoHa (Ha MepBOi
000JI0YKe MaKCUMajJbHO 2e- ) | — BOCCTaHOBJIEHHAs cxema: 2e - , 3e- — oOIee
YUCJI0 JIEKTPOHOB PABHO 5 — MOPSAKOBBIA HOMED

anemeHTa 5 —31o 6op SB.

0) 2 obomouku — cxema: X e- , 6e- — [X e - - 370 2 3JeKTpoHa (HA TEepBOM
000JI04Ke MaKCUMaJIbHO 2€-) | — BOCCTaHOBJIEHHas cxema: 2e - , 6e- — oOiiee
YHCJIO 3JIEKTPOHOB PAaBHO 8 — MOPSAKOBBIN HOMEp dJeMEHTa 8 — 3TO KHUCJIOPOJ
80

B) 3 obonoukun — cxema: Xe-,Ye-,Se-— [Xe - - 3T0 2 3jekTpoHa (Ha MEpBOU
000JIOYKE MAaKCUMAJIBLHO - 2€ - |

Ha BTOpOW OOOJOYKE MakCHUMalabHO - 8¢ -, T. K. 00€ OHHU 3aloJHEHBbI| —
BOCCTAHOBJICHHAsI cxema: 2e-, 8e-, Se- — o01iee 4nciao IEKTPOHOB paBHO 15 —
MOPSAKOBBIA HOMEp AnemMeHTa 15 — ato pocdop 15P

Tema 1.2. Ilepunoanyecknii 3axoH u tadauna /[.U. MenaeneeBa

dopma TeKylero KOHTPOJIs: TECTUPOBAaHUE, TPaKTUYECKas paboTa

Kona konrposupyemoii komnerennuu: OK 01, OK 02

TecToBoe 3anaHue:

1. Yem ompenensieTci MeCTO XHMHYECKOI0 3JJ1eMEHTa B MePHOAUYECKON
cucreme?

1) KOIM4YECTBOM 3JIEKTPOHOB HA BHEIIHEM SHEPIe€TUUYECKOM YPOBHE aTOMa

2) KOJIMYECTBOM HEUTPOHOB B sJIp€ aTOMa

+ 3) 3apsa0oM sigpa aToma

4) maccoii aToma.

2. JIns 3j1eMEeHTOB IJIABHBIX MOATPYII YHCJI0 3JIeKTPOHOB BO BHEIIHEM CJIO€
PaBHO:

1) uncity HEeHTPOHOB

2) HOMepy Tepuoa

3) 3apsay siapa aroMa

+ 4) HOMepy TpyHIbI

3. Kakoe 4yncJ/10 3J1eKTPOHOB COJIEP:KUTCS B aTOMe a30Ta:

1)5

2) 2

3)7

+4)14

4. B atome HaTpusi pacnpelesieHHe JJEKTPOHOB MO 3JIEKTPOHHBIM CJIOSIM
COOTBETCTBYET PAAY YHCeJI:

1)2;6;3

2)2;8;2;1

3)1;8;2



+4)2;8;1

5. B kakom psay XuMHYECKHEe 3JIEMEHTBhI pPacHoj0KeHbl B IMOpPAIKe
BO3PAaCTaHMS UX ATOMHBIX PaJNycoB?

1)N,B,C

+2) N, P, As

3) Na, Mg, K

4) B, Si, N

6. B kakoM psiay XuMHYeCKHe 3JJIEeMEHThI B MOpPSAKe OcJaldjaeHus: HX
HEMETAJJIMYeCKUX CBOWCTB?

1) Be— B —C

2)Ga— Al— B

3) S—>Cl — Ar

+4)Cl - Br— |

7. B psainy okcnaoB Na20O — MgO — SO2 cBoiicTBa U3BMEHSIIOTCH OT:
1) KUCTTOTHBIX K aM(OTEPHBIM

2) aMmpOTEpPHBIX K OCHOBHBIM

+ 3) OCHOBHBIX K KUCIIOTHBIM

4) KUCTIOTHBIX K OCHOBHBIM

8. Boicuumii okcupa coctaa 3203 00pa3yloT Bce 3JIEMEHThI:
1) VA rpynmnsl

+ 2) IIIA rpynmsl

3) IV nepuona

4) 11 mepuona

9. 3apsia siapa aToMa paBeH YUCTY:

+ 1) npoToHOB

2) 37IEKTPOHOB BO BHEIIHEM 3JIEKTPOHHOM CJIO€

3) HEUTPOHOB

4) sHEpreTUYeCcKuX ypoBHEM

10. Yucs10 NpOTOHOB B aTOME PABHO:

+ 1) yncity 3JIEKTPOHOB

2) OTHOCUTEILHON aTOMHOM Macce

3) uncity HEUTPOHOB

4) ynciy 3anOJHEHHBIX AIEKTPOHHBIX CIIOEB

11. B atome ¢docdopa 4uCII0 3JIEKTPOHHBIX CJIOEB PABHO:
1)5

2) 2

+3)3

4) 4

12. Cxema pacnpegejieHusi 3JIEKTPOHOB IO JJEKTPOHHBIM cJiosiMm 2; 8; 7;
COOTBETCTBYET ATOMY:

+ 1) xopa

2) ¢propa

3) kucinopoaa

4) cepsl



13. B kakoM psaay XUMHYECKHE 3JIEMEHTbI PAaCIOJ0KEeHbI B MOPSAKe
YMEHBbIICHUSI UX aTOMHBIX PaJINyCOB?

1)B,N,P

2) O, S, Se

+3)Br,Cl, F

4)Cl, S, P

14. U3MeHeHnEe CBOMCTB 0T METAIMYECKUX K HEMETA/UIMYECKHUM IPOUCXOTUT
B psay:

1) Mg— Al — Si

2)C—-B—Li

3)Ba— Mg — Ca

+4)P — Si— Al

15. B pany rugpokcunoB Al(OH)s — Mg(OH): — NaOH cBoiicTBa
THAPOKCHI0B H3MEHSIIOTCH OT:

1) OCHOBHBIX K KUCIOTHBIM

2) aMmpOTEPHBIX K KUCIOTHBIM

3) KHCITOTHBIX K aM(OTEPHBIX

+ 4) ampoTepHbIX K OCHOBHBIM

16. DuemeHnT 0oOpa3yer Jery4dee BoaopoaHoe coenuHeHue RH . @opmyaa ero
BBICILIET0 OKCH/IA:

1) RO2

2) R205

3) RO3

+4) R207

IIpakTudeckasi padora: pelicHUE MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETHUUYECKUX
3QIaHUN  Ha XapaKTepu3allii0 XUMHUYECKHX »dJEeMEHTOB «Metammueckue /
HEMETAUIMYECKUE CBOMCTBA, BJICKTPOOTPUIATEIIBHOCT U CPOJICTBO K 3JIEKTPOHY
XAMHUYECKUX JJEMEHTOB B COOTBETCTBUE C HX JJIEKTPOHHBIM CTPOCHHEM U
MOJIO)KEHHEM B MEPUOJAMYECKON CHCTEME XUMHUYEeCKHX dneMeHToB J[.H.
MenaeneeBay.

Leas padorbi: oTpadoTaTh MNOHATHSA JJIEKTPOOTPULATEIBHOCTh U
CPOJACTBO K 3JIEKTPOHY XMMHUYECKHX IJIEMEHTOB, YMEHHUE J1aBaTh XapAKTEPUCTUKY
9JIEMEHTOB  II0  METaJUIMYECKUM,  HEMETaJNIMUYeCKHMM  CBOWMCTBaM,  IIO
3JIEKTPOOTPUIIATEIBHOCTH W CPOJCTBY K DJIEKTPOHY B COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B NIEPUOJUUYECKON CUCTEME XUMHUYECKUX
anemeHToB [[.1. MennaeneeBay.

Oo6opynoBanue:

1.YuyeOHuk

2. Terpanp

3.Pyuka

4.1lepuonnueckas cucteMa xuMudeckux 3seMmeHToB .M. Menneneena
5.bnank ¢ 3agaHusaMHu

OcCHOBHBIE TeOpPEeTHYECKHE MOJI0KEHHS:



B 1869 rony 1. . MeneneeB Ha OCHOBE JaHHBIX HAKOIJIEHHBIX O XUMHUYECKUX
aeMeHTax ChOpPMYJIMPOBAI CBOM MEpHOIWYSCKUI 3akoH. Torma oH 3BydYan Tak:
«Cesoticmea npocmulx mes, a makace )opmvl U COUCMBA COCOUHEHU DTIEMEHINO8
HAX00AMcsl 8 NepuoOUYecKou 3Aa8UCUMOCIU OM  BETUYUHbL AMOMHBIX MACC
anemenmogy. OdeHnb nonro ¢usmueckuii cMmpica 3akona JI. . MenaeneeBa Obut
HETIOHSITEH.

Bcé BcTano Ha cBou MecTa nocie OTKpbIThs B XX BEKE CTPOCHUS aToMa.
CoBpeMenHasi GopMyJIHPOBKA MEPUOAMYECKOr0 3aKOHA: «CBOKMCTBA MPOCTHIX
BEILIECTB, TakXe (OPMbI U CBONCTBA COCAMHEHUM DJJIEMEHTOB HaXOJATCS B
IIEPUOIUYECKON 3aBUCUMOCTH OT BEJIMYMHBI 3apsia siapa aToMay.

3apsia  sApa  aroMa paBeH YKCIy IPOTOHOB B sape. Yuciao nOpoOTOHOB
YPaBHOBEIIMBAETCS UYUCIOM DJJEKTPOHOB B arome. Takum oOpa3oMm, aroMm
AIEKTPOHENTPAJIEH.

3apsaa sigpa atoma B [lepumoamueckoii Tabmuiie — 3TO MOPSAKOBBIA HOMep
3JIEMEHTA.

HoMep mepmoaa moOKa3blBa€T YHMCJI0 IHEPreTHYECKHX YPOBHEH, Ha KOTOPBIX
BPAILIAKOTCS JIEKTPOHBL.

HoMep rpynmbl Moka3bIBa€T YHUCJI0 BAJEHTHBIX 3JIEKTPOHOB. /[ 3JIEMEHTOB
[JIaBHBIX MOJATPYNIT YUCIO BAJICHTHBIX 3JIEKTPOHOB PABHO YHUCIY JJIEKTPOHOB Ha
BHEIIHEM YHEPreTUYECKOM YpOBHE. IMEHHO BaJI€HTHBIC JIEKTPOHBI OTBEYAIOT 3a
00pa3oBaHUE XUMHUUECKUX CBSI3€U DJIEMEHTA.

XHUMHUYECKHE DIIEMEHTHl 8 TPyNIIbl — HWHEPTHBIE Ta3bl MMEIOT HA BHELIHEU
ANIEKTPOHHOM  00070uke & AJekTpoHOB. Takas dJeKTpoHHass 00010YKa
JHEPreTUYECKU BBIFOAHA. Bce aToMbl CTPEMATCS 3aIllOJHUTH CBOK BHELIHIOHO
AJIEKTPOHHYIO 000JIOUKY /10 8 AIEKTPOHOB.

Kakue ke xapakrepucTHKM aTtoMa MeHAWTCH B Ilepuoamueckoil cucreme
NePUOAHICCKU?

- [IoBTOpsIETCS CTPOECHUE BHEIIHETO JIEKTPOHHOTO YPOBHS.

- [lepuonnyecku mMeHsdeTcs paguyc atoma. B rpynme paanyc yBeJHYMBACTCS C
YBEIIMYEHUEM HOMEpA MEPUOAA, TAK KAK YBEJIMYUBACTCA UYHCIIO SHEPTETUUYECKUX
ypoBHel. B mepuoae cjieBa HanmpaBo OyAeT MPOUCXOIUTH POCT aTOMHOIO Sipa,
HO MPUTSKEHUE K SApY OyAeT O0bIe U MOITOMY PaguyC aToMa yMEHbIIIAETCS.

- Kaxap1ii aToM CTpeMUTCS 3aBEPIINTH MOCIEAHUN SHEPTeTUYECKUN YPOBEHb. Y
aneMeHTOB | rpynmnel Ha nocnenHem cioe 1 anekTpoH. [loatromy um Jerdye ero
oTAaTh. A 3JieMeHTaM 7 TPyIHIIbl Jierde NpPUTAHYTh | HEOOCTAIOUi O OKTETa
AEKTPOH. B rpymnme crnocoOHOCTh OTAaBaTh AJEKTPOHBI OyAET YBEIUYUBATHCS
CBEPXY BHU3, TAK KA YBEINUYMUBACTCS PAJUyC aTOMa U NPUTSIKEHUE K SIPY MEHBIIIE.
B mnepuose cneBa HampaBo CHOCOOHOCTh OTAAaBaTh AJIEKTPOHBI YMEHbIIAETCH,
IIOTOMY YTO YMEHBIIIAETCS PAANYC aTOMA.

- UeM nerde 3J€MEHT OTJACT AJIEKTPOHBI C BHEIIHETO YPOBHSA, T€M OOJBIINMHU
META/NIMYECKUMH CBOMCTBAMHM OH 00JIajlaeT, a €ro OKCHIbl M THUIPOKCHUIBI
001a7af0T OOJIBIITMMU OCHOBHBIMH CBOMCTBaMH. 3HAYUT, METAIUIMISCKHIE CBOMCTBA
B TpylNax yBEJIMYMBAKOTCSI CBEPXY BHHM3, a B Iepuojax — copasa HaieBo. C
HEMETAINIMYECKUMU CBOMCTBAMHU BCE HAOOOPOT.



Onucanue 3J1eMeHTa MarHusi, acTaTa, XJopa
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Puc. 1. [lomoxxenne Maraust B Ta0JIMIE

B rpynmne maruuii cocencTByert ¢ 6epuiuineM u kanbluueM (puc. 1). Maruuit crout
HIDKEe, 4YeM Oepwinii, HO BBIIIE Kalblus B Trpymmne. Y Maraus OoJblie
METa/NINYeCKUEe CBOMCTBA, 4YeM Yy OepuulMs, HO MEHbIIE YeM Yy KaJblusl.
OcCHOBHBIE CBOWCTBA €r0 OKCHJIOB U THJIPOKCHIOB U3MEHSIOTCA Takxke. B mepuone
HaTpHUIl CTOUT JieBee, a aJlOMHUHMIA npaBee MarHusa. HaTpuil Oyaer mposiBisSTH
Oonbllle METaJNIMYECKHE CBOMCTBA, 4Ye€M MAarHuif, a MarHuil OoJjblle, 4Yec
amoOMUHUN. TakuM 00pazom, MOXKHO CPaBHUTH JIFOOON JIEMEHT C COCESIMU €r0 110
IPYIIIE U IEPUOLY.

KuciioTHBIE M HEMETAUINYECKHME CBOWCTBA HW3MEHSIOTCA IPOTUBOIIOIOKHO
OCHOBHBIM U METAJJINYECKUM CBOHUCTBAM.

CreneHb OKHCICHHSA

B nmnpomecce ormauM wWaM OPHUCOSAMHEHHUS OJEKTPOHOB aTOM MpUOOpeTaer
YCJIOBHBIH 3apsA. DTOT YCIOBHBIN 3apsi]l HA3bIBAE€TCS CTEIIEHbIO OKUCIICHHUS.

- IIpocTsie BemecTBa 00J1aal0T CTENEHBIO OKUCIIEHHSI PABHOU HYJIIO.

- OJIeMEHTBl MOTYT TMpOSIBISATh MAKCHUMAJbHYK CTEINEHb OKHUCICHUS U
MHHUMAJIBbHYIO. MAaKCHMAJBbHYI0 CTEIEHb OKHCICHUS DJJIEMEHT NPOSBISET
TOT'/1a, KOTJa OTAAET BCE CBOM BAJIICHTHBIC AJIEKTPOHBI C BHEIIHETO AJIEKTPOHHOIO
ypOBHA. EcCiIM 4YMCIO BallEHTHBIX DJIEKTPOHOB PaBHO HOMEDPY TIpYyIIIb, TO H

MaKCHUMaJIbHaA CTCIICHb OKUCJIICHUS paBHA HOMCPY I'PYIIIIBI.
FEp Yy AN W
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Puc. 2. [1ooxeHne MbIIIbsIKA B TAOJIUIE

MuHHMMANBbHYIO CTEIIEHb OKUCIICHHUS 3JIEMEHT OyJeT MPOSBIATh TOTNa, KOTrJa OH
NPUMeT BCE€ BO3MOJKHBIE 3JIEKTPOHBI MJIsl 3aBEPIICHUS SJIEKTPOHHOI'O CIIOS.
Paccmorpum Ha npumepe snemeHTa Ne 33 3Hau€HHs CTENEHEW OKHUCIECHHS. DTO
MbIIBAK As. OH HaxoAUTCS B OATOM rinaBHou noarpynne (puc. 2). Ha nocinegnem



AJIEKTPOHHOM YPOBHE Y HEro MATh JIEKTPOHOB. 3HAUWT, OTAAaBasi WX, OH OyJeT
UMETh CTEeNeHb oKkucaeHus +5. J[o 3aBeplueHus 3IEKTPOHHOIO CJI0sl aToMy As He
xBaTtaeT 3 anekTpona. [IputsaruBas ux, oH Oy1eT UMETh CTENEHb OKUCICHUS -3.

Honoowcenue Inemenmos memannog u Hememainnoe ¢ Illepuoouueckoii cucmeme
. U. Menoeneesa.
3 ®
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Puc. 3. [Tonoxenne MeTayyioB ¥ HEMETAJIOB B TAOJIHIIE

B no6ounsix noarpynnax HaxonsTcs Bce Memannvt. ECIU MBICIEHHO MPOBECTH
ouazonanb om 6opa K acmanty, TO @bluie STON JUATOHAIH B TJIABHBIX MOJTPYIIIax
OyIyT BCe HeMemainnl, a HUXce YTOU TUATOHAIN - BCe Memainasbl (puc. 3).
Ucnonp3ys [lepnoandeckyro CUCTEMY, MOKHO OY€Hb MHOTO CKa3aTh 00 DJIEMEHTE.
MOXHO CpaBHUTH €r0 C APYTMMH JIEMEHTaMU, ONPEIEIUTh CTPOEHUE €r0 aTtoMa,
AJIEKTPOHHON 000JIOUKH aToMa.

OnucaHue 3J1€eMEHTa XJIopa

XapakTepuCcTHKA XJIOPA MO ero MmoJoKeHUu B nepuoanyeckon cucreme /1. U.
MeH):[eJEe_eBa.

Puc. 4. [lonoxxenue xjsopa B TaOIHIE

i?c | 3nayenue mnopsakoBoro HoMmepa 17 MOKa3bIBa€T YMUCIO MPOTOHOB 17 m
a1ekTpoHOB17 B atrome (puc. 4). AToMHas Macca 35 MOMOKET BBIYMCIUTH YUCIIO
HEeUTpoHOB (35-17 = 18). Xjop HaXoAUTCS B TPEThEM NEPUOJE, 3HAUYUT YHUCIIO
SHEPreTUYECKUX YpoBHEH B aroMe paBHO 3. CtouT B 7-A rpymnne, OTHOCUTCA K P-
anemMeHTaM. D10 HeMeTaul. CpaBHHBAaeM XJIOp C €ro COCEIsIMH IO TpYMIe U 1O
nepuoy. Hemeramnuueckue cBONCTBA XJIopa OOJIbILIE YEM Yy CEPbl, HO MEHBIIIE,



4yeM y aproHa. XJyop o0jajgaeT MEHBIIMMHU HEMETAUIMYECKUMHU CBONMCTBAMH, YEM
dTop u OonpimiMu, yeM OpoM. PacmpenenuiMm 37€KTPOHBI MO SHEPTETHUESCKUM
YPOBHSIM U HAMUIIIEM AJIEKTPOHHYI0 popmyy. OO1iiee pacnpeeseHrue IeKTPOHOB
OyJZleT UMeTh TaKOM BUJI (CM. pUC. 5):
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Puc. 5. Pacnipenenenne 35€KTpOHOB aTOMa XJI0pa MO SHEPreTUYECKUM YPOBHIM

OmnpenensieM BBICUIYIO M HU3LIYIO CTENEHb OKUCIEHHS XJjopa. Beicmias cTeneHb
OKHUCJIEHUS paBHa +7, TaK KaK OH MOKET OTAATh C MOCJIETHEr0 3JEKTPOHHOTO CJIOs
7 >mekTpoHOB. Huzmiass creneHb OKUCIEHUs paBHA -1, MOTOMy 4YTO XJIOPY J0
3aBepuieHus HeoOxoaum 1 anektpoH. Popmyna Bbeicmiero okcuaa ClO7
(KUCTOTHBIN OKcua), BogopoaHoro coeaunenust HCI.

[1naH XapaKTepUCTUKNA XUMHUYECKOTO IEMEHTA
1. CuMBOJI Ar1€MEHTA.

2. IlopsAiKOBBIIl HOMED 3JIEMEHTA.

3. 3HaueHHUe OTHOCUTEIBLHON aTOMHOW MAcChI AJIEMEHTA.
4. Yucno npOTOHOB, AIEKTPOHOB, HEUTPOHOB.

5. Homep niepuopa.
6
7
8

. Homep u tum rpynmsl (THIT 21eMeHTa s-, P-, d-, f- aiemenr).
. Meran nim Hemeral.
CpaBHeHHE CBOWMCTB »dJeMEHTa (METAUIMYECKUX U HEMETANIMYECKUX) C

COCEJIHUMU 3JIEMEHTAaMHU 10 MEePUOJTy U TPYIIIIE.
9. Hamucatp pacripesiesieHue 3JIEKTPOHOB MO aTOMHBIM OpOUTANISIM — KBAHTOBYIO
JUarpaMmy.
10. HarmcaTh 3eKTpoHHYIO (PopMyITy.
11. 3apucoBaTh pacupeeraeHle 3JIeKTPOHOB MO SHEPTETUYECKUM YPOBHSIM.
12. OnpenenuTh BBICHIYIO CTETICHb OKUCICHHS aToMa U (POPMYIy €ro BBICIIETO
okcuaa. OnpenenuTh Xxapakrep okcuaa (OCHOBHOM, KUCIOTHBIN, aM(pOTEPHBIH).
13. OmnpenenuTh HU3IIYIO CTENEHb OKHUCJICHUSA DdJeMeHTa U (QopMyidy ero
BOJIOPOJTHOTO COEMHEHHUS (€CIIN TAKOE €CTh).

OnektpooTpunareabHocTh (D0) — 3TO CHOCOOHOCTH aToma MPUTATUBATH
BAJICHTHBIC DJICKTPOHBI APYroro aroMa B COEIWHEHHH, KOTOpasl BBIpAKAETCS B
KOJIMYECTBEHHOM OJKBUBaJIeHTEe. B pesynbrare oOpa3zyercs XUMHUYECKas CBSI3b,
0003HAYaAETCS TPEUECKOM OYKBOM €) (UMTAETCS KAK «XH»).

[Ipumeyanue



BaxxHo He myTaTh 3JIEKTPOOTPULIATENIIBHOCTh CO CTENEHbIO OKucieHus. OHu
B3aMMOCBSI3aHbI, HO O0O0JIAAl0T CYHIECTBEHHBIMU pasznuuusiMu. D0 — 3T0
XapaKTepUCTHKA AJIIEMEHTAa, KOTOpasi MOKa3bIBAET, HACKOJIbKO CHIIbHO BAJICHTHBIC
ANEKTPOHBI  yaepxkuBaioTca aroMoM. CO — mepeMeHHass  BeJUYHWHA,
MOKa3bIBAIOIIAasl YCIOBHBIM 3apsiy aroma B  BemlectBe. Moxker  ObITh
II0JI0’KUTEIILHOM, OTPULIATEIILHON WIM PAaBHOU HYJIIO.

DnektpoorpuniarebHOCTh (D0) — 3TO CHMOCOOHOCTH aToMa MPUTITUBATH
BAJICHTHBIC DJICKTPOHBI JAPYroro aToMa B COEIWHEHHH, KOTOpasl BBIPAXKACTCS B
KOJIMYECTBEHHOM OJKBUBaJIeHTe. B pesynbrare oOpaszyercs XMMHUYECKas CBS3b,
0003HaYaeTCst TpeYecKoil OYKBO €p (UUTAETCS KAK «XU»).

[Ipumeuanue

BaxxHo He nyTaTh 3NEKTPOOTPHULATENBHOCTH CO CTENEHbI OKHCIEeHUSA. OHH
B3aMMOCBSI3aHbI, HO 0O0JIAJAl0T CYHIECTBEHHBIMU pasznuuusiMu. D0 — 3T0
XapaKTepUCTHKA AJIIEMEHTa, KOTOpas MOKa3bIBA€T, HACKOJIBKO CHIIBHO BAJICHTHBIC
AJEKTPOHBI  ylepxkuBaroTcs aromoM. CO — mepeMeHHas  BEJIWYHMHA,
MOKAa3bIBAIOIIAs  YCJIOBHBIM 3apsa aromMa B BemecTtBe. Moxker  ObITh
IIOJIOKATEIIBHOW, OTPULIATEILHON U PAaBHOW HYJIIO.

3aganus:

JlaliTe xapaKTepUCTHUKY 1O MJIAHY JIOOBIM MSATH U3 CIAEAYIOUUX JIE€MEHTOB:

Mens, bochop, xene3o, a3oT, cepa, KUCIOPOI, KAJIUM, aproH, MOJIUOIEH, XJIOP.
OTBeT K 32/IAHUSIM

XapakTepucTUKAa XUMHYECKHUX 3JIEMEHTOB

1. Mean (Cu)

- Ilonoxenue B IIC: 4 nepuon, I rpynmna moGOYHONU MOATPYIIIBI, MOPSIKOBBIN
HoMep 29

- AToMHas macca: 63,546 a.e.m.

- DnekTponHoe crpoenne: [Ar]3d194s?

- du3nyecKHe CBOWMCTBA: IUIACTUYHBIA METAUI 30JIOTUCTO-PO30BOTO IIBETA,
BBICOKASI TEIJIO- U 3JEKTPONPOBOAHOCTh

- IlpumeHenne: MPOU3BOJICTBO MPOBOJIOB, CIJIABOB, B AJIEKTPOTEXHUKE

2. ®ochop (P)

- ITosio:kenme: 3 nepuon, V rpyirma riaBHoM noArpymsl, Nel5

- Macca: 30,974 a.e.m

- Ctpoenne: [Ne]3s%3p3

- CBoiicTBa: HEMETAU, CYIIECTBYET B HECKOJIBKUX AJUTIOTPOIMHBIX MOIUDUKAIIUAX
(OembIii, KpaCHBIN, YEPHBIH)

- MHcnoab3oBaHue: NOPOU3BOJACTBO YIOOpEHHI, CHHUYEK, B XHUMHUYECKOU
MPOMBIILIEHHOCTH

3. Keae3so (Fe)

- Pacnosioxenne: 4 nepuon, VIII rpynna nodoynoit noarpynmsl, Ne26

- Macca aToma: 55,845 a.e.m

- DlIeKTpoHHasa Kougurypanus: [Ar]3d%4s?

- XapakTepuCcTUKHU: METAILT cepeOpUCTO-0eI0To 1IBeTa, KOBKUH, MIIIaCTUYHBIN

- O61acTH MPpUMEHEHHsI: METAJLTyPTrusi, CTPOUTEIBCTBO, MAIIMHOCTPOCHUE
4. Azot (N)




- Monoxkenune B IIC: 2 nepuoxn, V rpynmna, riaBHas MOArpyIna, NOPSAKOBBIN
HOMeEp 7

- CTpoenue aToMa: 3apsia sapa +7, 7 3JIeKTpOHOB, 7 IPOTOHOB, 7 HEUTPOHOB

- DlIeKTpoHHas Kougurypanus: 1s?2s?2p3

- Qu3nyeckme cBoiicTBa: ra3 6€3 1BETa U 3araxa, MaJopacTBOPUM B BOJIE

- XuMHMYeCcKHe CBOWCTBAa: MaJlOAKTUBEH, 00pa3yeT OKCH[bl, aMMHAK, a30THYIO
KHUCIIOTY

5. Cepa (S)

- Mecto B IIC: 3 nepuon, VI rpynna rinaBHoit noarpyrtisl, Nel6

- OTHOCHTeIbHAR Macca: 32,0606 a.e.m

- Pacnpenenenne »jekTponos: [Ne]3s23p*

- OCO0eHHOCTH: HEMETAIIJI JKEJITOrO LBETA, CYLUIECTBYET B Pa3HbIX AJIIOTPOIHBIX
dopmax

- IIpakTH4yeckoe mnpHUMEHeHHMe: TIPOU3BOJICTBO CEPHOM KHCIOThI, PE3HHBI,
yaoOpeHuii

6. Kucsaopona (O)

- ITosio:kenue B I1C: 2 nepuon, VI rpynma, rimasuas noarpymnmna, Ne§

- ATOMHOe cTpoeHue: 3apsij siapa +8, 8 3JeKTPOHOB, 8 MPOTOHOB, 8 HEUTPOHOB

- DJIeKTpOHHOe cTpoenne: 1s22s22p*

- Ou3nyeckne XapaKTepUCTUKM: Ta3 0e3 1BeTa, BKyca U 3amaxa, moIepKuBaeT
ropeHue

- CBOMCTBA: CHIIbHBIN OKUCIUTEINb, 00pa3yeT OKCHUIBI

7. Kaamii (K)

- Pacnosioxkenne B IIC: 4 nepuon, I rpynna rinasHoit noarpynmsl, Nel9

- Moasipnast macca: 39,098 a.e.m

- Konpurypanus: [Ar]4s?!

- XapaKTepuCTUKM BellecTBa: LIEJI0YHON MeTallll cepeOpucTo-0e10ro BeTa

- Cdepbl  UCNOAB30BAHMS:  MPOU3ZBOACTBO  YJIOOpEHUH,  IIETOYHBIX
aKKyMYJISITOPOB, B MEIUIIMHE

8. AproH (Ar)

- Pacnosoxenue B IIC: 3 nepuon, VIII rpynna, rinaBHas noarpynmna, Nel8

- CocraB aToma: 3apsjg +18, 18 anektpoHos, 18 mpotoHoB, 22 HeHTpoHA

- Kondurypanus: 1s22s22p®3s23p®

- Oco0eHHOCTH: UHEPTHBIN T'a3, HE 00pa3yeT COeAMHEHU I

- [IpuMeHeHne: B TaMrax HaKaJIMBaHUS, U1 CO3JaHUsI UHEPTHOU Cpebl

9. Moauoaen (Mo)

- Mecto B IIC: 5 nepuon, VI rpynna no6ouynas noarpymnmna, Ne42

- CTpykTypa aroma: 3apsan +42, 42 snektpona, 42 npotoHa, 54 HelTpoHa

- Pacnpenenenue 3aexTponos: [Kr]4d>5s?

- XapakTepucTUKM: TBEP/IBII MeTAILT cCepeOpUCTO-0€e10r0 1BeTa

- Ucnosib30BaHMe: IPOU3BOJICTBO CTAJIEH, KaTalIn3aToOp

10. Xaop (C))

- Ilo3unus B IIC: 3 nepuon, VII rpynna, rnaBaas noarpynmna, Nel7

- Sinpo atoma: 3apsn +17, 17 sanekrponos, 17 npoTtoHoB, 18 HEUTpOHOB



- JyiekTponHas gopmyaa: 1s22s22p©3s23p°

- CBOMCTBA BelleCTBA: AI0BUTHIN ra3 )KENTO-3€JIEHOr0 BETA C PE3KUM 3al1axOM
- BaxkHeiinue coelMHEeHNsI: XJIOPOBOJAOPO/, COJISIHASI KUCIIOTA, XJIOPUAbI
KpuTtepuu onieHuBaHus:

«5»- BEpHO OXapaKTepu30BaHbl BCE 5 311eMeHTOB(63-65 6amioB)

«4 »- 55-630

«3»- 37-540

Py6e:xublit KOHTPOb 110 Pa3aeny 1. OCHOBBI CTPOCHUSA BellecTBa
®opma py0deKHOr0 KOHTPOJIA — TECTUPOBAHUE
Koxa konurposupyemoit komnerenuuu - OK 01, OK 02

TecToBOE 3a1aHHE

1. MonHbIii XapaKTep cBA3M HauboJiee BLIPAXKEH B COCITMHEHUN:

+ 1) CaBrz

2) CCla4

3) Si0O2

4) NHs

2. B BemecTBax, 00pa30BaHHBIX NyTeM COCJUHEHUS OJMHAKOBBIX aTOMOB,
XHMHYECKAas CBS3b:

1) nonHas

2) KOBaJICHTHAs TIOJISIpHAS

3) BoiopoAHAS

+ 4) KOBaJICHTHAs HETIOJISIPHAS

3. B3 kakoM coeqMHEHUM KOBAJEHTHAsl CBA3b MMy aToMaMu obpa3yercs 1o
JOHOPHO-aKLIENTOPHOMY MeXaHU3MY?

1) KCI

2) CCla4

+ 3) NH4Cl

4) CaCl2

4. Kpucra/uinyeckas pemierka rpagura:

+ 1) aromHas

2) MOHHAas

3) MoueKyIsIpHast

4) MeTaJTMaecKast

5. YcraHoBuTe COOTBETCTBHE MEKAY Ha3BaHMEM BelIeCTBA M THUIIOM ero
KPHUCTAJINYECKOM pelIeTKH:

HA3BAHUE BEILIECTBA TUI KPUCTAJJIAYECKOM
PEHIETKHA
1) 6pom B) A) noHHas
2) rpadut b) b) atomHas
3) ne3uit I B) monexynsipHas
4) HUTPU] ATIOMUAHUS A) I') meTayuinueckas




6. B xakom psay 3anucanbl GopMyJabl BelleCTB TOJbKO € KOBAaJEHTHOI
MOJIAPHOI CBA3bIO?

1) Cl2, NHs, HCI

2) HBr, NO, Br2

3) H2S, H20, Ss

+4) HI, H20, PH3

7. Mexay aroMaMu 23JIEMEHTOB € MNOPAAKOBbIMM HOMepamu 11 u 17
BO3HUKAET CBA3b:

1) MeTayuinyeckas

+ 2) noHHas

3) KOBaJICHTHAs

4) TOHOPHO-AKIICTITOPHAS

8. YcraHoBuTe COOTBETCTBHE MEXKAY HA3BAHHEM XHMHYECKOr0 COeMHEHUS U
BH/IOM CBSI3H aTOMOB B 3TOM CO¢IUHCHUU:

HA3BAHUE COEJUMHEHUSA BUJ CBA3U
1) nuuk b) A) nonHast
2) a30T I) b) Merannuueckas
3) ammuak B) B) xoBaneHTHas moJisipHasi
4) XJ0pHJT KJIbLIUs A) ') koBaJICHTHAsL HEMOJISIPHASI

9. BemectrBa, o0JiagaiMe TBEPAOCTHIO, TYIOILUIABKOCTHI), XOpOUIe
PACTBOPUMOCTHIO B BO/Ie, KAK MPAaBUJI0, HMEIOT KPUCTANIHYECKYIO PEIIETKY:
1) MoJteKyISIpHYIO
2) aTOMHYIO
+ 3) HOHHYIO
4) METAJITUYECKYIO
10. YkaxuTe CTPYKTYPHbIe KOMIOHEHTbI KOMILJIEKCHOT'O COeIHHEHHUS:
2

, ——K, (Fe(CNI)
N~

OrtBer: 1 - BHemHsIs cdepa; 2 - BHyTpEHHsIS cepa; 3 - KOOpAUHAIMOHHOE YUCIIO;
4 - nuraHel; 5 - HOH-KOMILJIEKCO0Opa3oBarTesb

11. MoJiekyJSIpHYI0 KPUCTA/LUIHYECKYI0 PellleTKY MMeeT COeJMHEeHHe:

1) Li2O

+ 2) HBr

3) BaO

4) KCI

12. ¥YcraHoBHTE COOTBETCTBHE MEXKAY KPHUCTAINYECKOH PpemeTKko u
Ha3BaHMEM BEILIECTB:




KPUCTAJJIMYECKASA PEIHETKA HA3BAHUE BEIIECTBA
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13. Kakue u3 yrBepKAeHU ABJIAKOTCHA BEPHbIMHU?

A. BemectBa ¢ MOJEKYJSIDHOW pELIETKOM HMEIOT HU3KHE TEMIIEPATYpPhI
MJIABJICHUS W HU3KYIO 3JIEKTPOIPOBOJTHOCT.

b. BemectBa ¢ aToMHOW pEMIETKON TUIACTUYHBI W OOJAJAlOT BBICOKOM
AIEKTPUYECKOU MPOBOJUMOCTHIO.

+ 1) BepHO TOJBKO A

2) BepHO TOJIbKO b

3) BepHBI 00a YTBEPKICHUS

4) oba yTBEpXKICHUS HEBEPHBI

14. 3anoHUTE NPONMYCKHU B CXeMe:

XUMHU4YecKkas CBI3b

KoBanenrnas Nonnas

\ 4 A 4
MouJiekyJIsIpHOE CTPOECHHUE Hemonekynsapraoe

CTpOCHHE

A 4 A 4
CocraB cTporo CocraB 3aBUCHUT OT
MMOCTOSIHEH YCJIOBUU

MOJTy4YCHUS




15. 3amoanute Ta6aMny «TUnbl KpPHCTAJUIMYECKHX PelIeTOK W HX
XapPaKTePUCTUKU:
XapaKkTepucTuKH Tun pemerku

AtomHass | Monnass | MoJsiekyasipas | Merajuinyeckast
Bun yactur B ATOMBI Hownsl MonekyJib ATOMBI 1 HOHBI
y3JIaX PELIETKH
XuMuueckas KoBanentnas | HMonHas Cutel Merannnyeckas
CBAI3b MCKMOJICKYJIAPHOI'O CBA3b

B3auUMOACUCTBUA

HpI/IMepBI Kpemuuii, Commn, I7Ioz[, jen, Mens, xenes3o,
BEIIECTB aJiMa3s OCHOBaHHA <<CyXOﬁ Jaca» 30JI0TO

Paznen 2. XuMu4eckue peakuuu

Tema 2.1. Tunbl XUMHYECKHUX PeaKIMH

dopma Tekyuero KOHTPOJIsl — TECTUPOBAHUE, ITPAKTHUYECKasi paboTa
Kox konrposupyemoit komnerenuuu- OK 01

TecTOoBOE 3a1aHHUeE:

1. B3aumopeiictBue kajabuusi ¢ Bomoii: Ca +2H20 = Ca(OH)2 + H2 1
OTHOCHUTCSH K pPeaKuusiM

1. coenuHeHMsA

+ 2. 3aMenieHus

3. oOMeHa

4. pa3noKeHus

2. Kakas peakuusi OTHOCUTCH K peaKuMsiM 00MeHa

+ 1. Al203+HCI =?

2.Na20 + H20 =?

3. Fe + H2S504 =7

4. CaCO3="?

3. Peakuuu, B pe3yjibTaTe KOTOPBIX aTOMbI MPOCTOr0 BellECTBA 3aMeNIal0T
aTOMBI OJJHOT0 M3 XUMHYECKHX 3JIEMEHTOB B CJI0;KHOM BellleCTBe:
1. peakuuu obmeHa

+ 2. peakiuu 3aMeIeHus

3. peakuuu COeTMHEHUS

4. peakuuu pas3noKeHHs

4. K kakoMy THIY OTHOCHUTCS /JaHHAsi XUMHYecKasi peakunusi?
Fe+2HCl—FeCI2+H2
1. oOMeH

2. pa3JIOKEHHE

3. coenquHEeHus

+ 4. 3amenieHus

5. K kakoMy THILy OTHOCUTCS JaHHAS XUMHYECKas peakuus?
4Fe(NO3)3—2Fe203+12N02+302

1. coennaeHus

+ 2. pa3yioxkeHus




3. oOMeH
4. 3aMeleHus

6. K KxakomMy THIy OTHOCHTCH
H2S04+2KOH—K2S04+2H20

+ 1. oOmen

2. pa3noxKeHUs

3. coenquHEeHus

4. 3aMelieHus

7. K KakoMy THIy OTHOCHTCH
CaCO3—-Ca0+CO2

1. coenuneHus

+ 2. pa3noxkeHus
3. oOmeH

4. 3ameniecHus

8. Peakuum, B pe3yjbTaTe KOTOPbIX, W3 OJHOI0 CJIOKHOTIO

oOpa3ylorcsi 1Ba U 00Jiee HOBBIX BellleCTBA

1. peakuuu coeqHEHUA

+ 2. peakiu pa3aoxKeHus
3. peaKuuu 3amMeIeHUs

4. peakuuu oOMeHa

9. Peakuuu, B pe3yjbTaTe KOTOPbIX, U3 OJHOT0 U HECKOJbKHX

JaHHadA XHMH4YECKaf peaKunﬂ?
JaHHasA XHMHYECKad peammﬂ?
BeIIeCTBa
HCXOIHbIX

BeIIECTB 06pa3yeTca OJHO CJI0KHO€ BEIIECCTBO:

+ 1. peakuum coeAMHCHUS
2. peaKkIiuy PasIoKCHHS
3. peakIuu 3aMeIICHHS

4. peakuuu oOMeHa

10. Peaknum, B pe3yjabTaTe KOTOPBIX ABA CJ0KHBIX BellleCTBAa 00MEHNMBAKTCH

COCTABHBIMM YACTSIMM:
1. peakuuu 3aMeneHus

2. peakuuu COCINHEHUS

+ 3. peakuuu oOMeHa

4. peakiuy pas3noKeHus

11. K kakomy THIY
2Na+Cl2—2NaCl

1. obmen

+ 2. coeqUHEHUSI

3. pa3noxKeHus

4. 3aMeleHus

12. K kakomy THIY
AgNO3+HCl—-AgCI+HNO3
1. coenqunenus

2. 3aMenIeHHs

3. pa3noxeHus

+ 4. oOMeH

OTHOCHUTCH

OTHOCHUTCHA

JaHHadA XUMH4YECKadA peaKum[?

JAaHHadA XHMHYECKadA peammﬂ?



IIpakTuueckas padGora: CocTaBlieHHME YpaBHEHUM peakUUil COEIHHEHUS,
pasNoKEeHUsI, 3aMelleHusi, oOMeHa. YpaBHEHUS pEaKIUid TOpPEHUs, HOHHOTO
oOMeHa, OKHUCJIEHUS-BOCCTAHOBJICHUS. PacueT KOJMYECTBEHHBIX XapaKTEPUCTUK
MCXOJIHBIX BEIIECTB U MPOJTYKTOB PEAKIIUU

Tema: «CocrapiieHre ypaBHEHUN peakIuii COeUHEHMUsI, PA3JIOKEHUS, 3aMEIIICHMUS,
oOMeHa. YpaBHEHUsI pEaKIIUii TOPEHUsI, HOHHOTO 0OMEHa

[eap padoTbi: 0TPadOTATHL NMOHATHE «OKHMCJIUTEIbHO-BOCCTAHOBHUTE/IbHbIE
peaKkunm», KOKHCJIUTEIbY», KBOCCTAHOBUTE/bY, TeNIeHb OKUCIEHUD)
Ob6opynoBanmue:

1.YueOHux

2. Terpanp

3.Pyuka

4. Ilepuoanueckas cucteMa xumudeckux sneMeHToB .. Menaeneena

5.bnank ¢ 3aganusaMu

OcHOBHbIE TeOpeTHYECKHE MOJIOKEHHS:

CymiecTByer  HECKOJBKO  KJIacCH(PUKAIMKA  PEaKIud, MPOTEKAIOIMUX B
HEOPraHUYECKOW U OPraHNYECKOU XHUMUH.

Ilo xapaxmepy npoyecca

1. Coennnenus

Tak Ha3bIBAIOT XUMUYECKUE PEAKIUHU, TAE€ U3 HECKOIBKUX MPOCTHIX WU CIOKHBIX
BEILIECTB NOJIy4aeTCs OJHO CJIIOKHOE BewmecTBo. [Ipumepsr:

4Na + O, = 2Na,0

P,0; + 3H,0 = 2H;3P0,

2. Paznoxenus

B pesynbrate peakumM pasioKEHMS CIOKHOE BEIIECTBO pACHadacTCs Ha
HECKOJIBKO CJIOKHBIX WJIM NPOCTHIX BelecTB. [Ipumepsi:

2KMnO, = K,Mn0O, + MNO,, + 20,

Ca(OH), = CaO + H,0

3. 3amemenus

B xoxe peakiuii 3aMenieHrs: aTOM WK TPyIa aTOMOB B MOJIEKYJIE 3aMEIIAKOTCS
Ha JPYroM aTOM WM Ipymiry atomoB. [Ipumepsr:

CuSO, + Fe = FeSO, + Cu

2KI + Cl, = 2KCl + 1,

4. OOmeHa

K peakuusm oOMeHa OTHOCSTCS T€, KOTOPbIE IPOTEKAIOT 0€3 U3MEHEHHsI CTeTIeHEN
OKHCJICHHSI M BBIpaXaloTCsl B 0OMEHE KOMIIOHEHTOB MEXKy BellecTBamMu. YacTo
00MEH POUCXOIUT aHUOHAMU/KAaTHOHAMMU:

2KON + Mgcl, = Mg(0OH), | +2KCl

AgF + NaCl = AgCl | +NaF

Peakmust HeTpanuzanuu - peakius oOMeHa MEXIy OCHOBAaHHWEM W KUCIOTOH, B

X0O¢e KOTOpOﬁ MMOJIy4aroTCs COJIb U BOJId:
KON + H,S0, = K,S0, + H,0



KAaaccudukauusd xumMudeckux
peakuuii no xapakmepy npouecca

1. CoeduHeHud | 2. PazaoXeHud

A+ B = AB AB = A + B

3. 3amMeweHus 4. OOMeHa
AB + C = AC + 1B AB + CD = AD + CB

Oxucaumenvno-eoccmanogumevhuvle peakuyuu (OBP)
DTO Te€ XUMHUYECKHE pPEaKlHH, B TMPOILECCE KOTOPHIX MPOUCXOIUT H3MEHEHUE
CTETMCHEeN OKUCICHUS XUMUYECKUX JJIEMEHTOB, BXOJSIIMX B COCTaB HCXOIHBIX
BemiectB. OBP noapasaenstorcs Ha:
I. MexMOneKyJIIpHbIE - aTOMbl OKUCJIHUTENS. U BOCCTAHOBUTENS BXOIAT B COCTAaB
Pa3HBIX MOJIEKYJL.
[Ipumepsr:
KMnO, + HCl — KCI + MnCl, + Cl, + H,0
K,S0; + K,Cr,0, + H,SO, — K,S0, + Cr,(S0,);H,0
II. BHYTpUMOJNEKYJIpHbIE - aTOMbl OKHUCIIUTENIA U BOCCTAHOBUTEIS B COCTaBe
OJIHOTO CJIOKHOTO BemiecTBa. [Ipumepst:
KMnO, - K,MnO,4 + MnO, + O,
KCl0; — KCl + O,
III. IucnponopuMOHUPOBAHUE - OJMH U TOT K€ aTOM SIBJISIETCS U OKHCIIUTENIEM, U
BOCCTaHOBUTEJIEM
KON + CI, — (t)KCl + KCIO; + H,0
Oopamumvle u HeoOpamumsle peakyuu
OOpaTtuMmble peaklMy - TakKhue XHUMHUYECKHE PEAKIHUHU, KOTOpPbIE MPOTEKAIOT
OJIHOBPEMEHHO B JIBYX MPOTUBOIIOJIOKHBIX HAMPABJICHUSAX: MPSIMOM U OOpPATHOM.
[Ipn 3anucm peakuuM B TakMX Cly4asx BMECTO 3Haka =" CTaBiAT 3HaK
obpatumocTu "S".
Knaccuyeckum npumepomM oOpaTUMOM pEakuy SBJISETCS CHHTE3 aMMHaKa u
peakiust dTepuduxanuu (M3 OpraHUuIeCKON XUMUHN):
N, + 3H, S 2NH;
CHsCOOH + C:HsOH S CH3COOC:2Hs + H20

HeobOpatuMbie peakiuu TPOTEKAIOT TOJBKO B OJHOM HAINpPaBJICHHUH, [0
MOJIHOTO PACXOJIOBaHUSI OJJHOIO M3 MCXOJHBIX BellecTB. [ 1aBHOE OTIMYME HX OT
0o0paTUMBIX peakiui B TOM, 4YTO OOpa3OBaBIIMECS MPOMYKTHl PEAKIMH HEe
B3aMMOJICUCTBYIOT MEXIy CO00# ¢ 00pa3oBaHMEM UCXOHBIX BEIECTB.



WNHorna cnoxxHO OBIBAaCT OTIMYHUTH OOPATHUMYIO PEAKIIMI0 OT HEOOpaTUMOH,
OJIHAKO sI JaM HECKOJbKO COBETOB, KOTOpPbIE COBETYIO B35Th Ha BOOpYy)KeHue. B
pe3ysbTaTe HEOOPATUMBIX PEAKIUI:

- O6pa3yroTcs MaJoIMCCOLMUPYIOIINE BEIIECTBA (HAIPUMED - BOJAA, OJHAKO
€CThb UCKIIIOUEHUS - peaKius 3TepuuKaiin)

- Peakius conpoBokaaercs BbleIeHNE O0IBIIOT0 KOJMYECTBA TEIlIa

- B xone peakuuu o0pasyercs ras Ui BbIIaJaeT 0CagoK
[Tpumepsl HEOOPATUMBIX PEAKLIMIA:

BaCl: + H2SO+ = BaS0: ! + 2HCI (Beimamaer ocamok)

NaOH + HCI = NaCl + H:0 (obpa3zyercs Boaa)

2Na + 2H:0 = 2NaOH + H: (compoBoxmaercs BbLACIEHHEM  OOJBLIOTO
KOJINYECTBA TEILJIA)

Kaaccudpukauus no odpamumocmu

/N

Odpamumple Heodpamumple
-npomekarom u 6 ~NPOMEKAIIM MOABKO
npamom, u 6 odpamHom 8 1 HanpaBaeHuu
| HanpaBaeHuax | (npamom)

N, +3H, 2 2NH,  AICI, + 3LIOH — AI(OH)_| + 3LiCI

Peaxkyuu u azpezamnoe cocmosnue ghas

®a3oii B XMMUU HA3bIBAIOT YaCTh 00bEMa PABHOBECHOMN CHCTEMBI, OJTHOPOTHYIO BO
BCEX CBOMX TOYKAaX MO XMMHUYECKOMY COCTaBy M (DH3MUECKUM CBOWCTBAM H
OTJCJICHHYIO OT APYTUX YacTedl TOro ke o0beMa MOBEPXHOCThIO pasnena. dasa
OBIBAET KHUIKOH, TBEPION U Ta3000pa3HOM.

Bce peakuun MOKHO pa3geinuTh Ha TeTEpo- U TOMOreHHbIe. ['eTeporeHHbie
peakumu (rped. heterogenes - pa3HOPOJHBIN) - peakIUu, MPOTEKAIOIIME Ha
rpanule pazzaena §as, B HeogHOpoAHOU cpese. CKOPOCTh TaKUX PEAKIUNA 3aBUCUT
OT TUIOLIAIU COMPUKOCHOBEHUS PEAarupyromInX BEIIECTB.

K rereporeHHbIM peakuusM OTHOCATCA CIEAyIOUIMe peakuuud (MpUuMephl):
JKUJAKOCTh + Ta3, ra3 + TBEPAOC BEIIECTBO, TBEPAOC BEIICCTBO + KUIKOCTD.
[IprumepoM TakoM peakLuu MOXKET MOCIYKUTh B3aUMOJAEHCTBIE TBEPAOIO IMHKA U
pacTBOpa COISTHON KUCIIOTHI:

Znesy + 2HClp - py = ZnClep - py) + H2gas) T



i R
(mB.)

l'omorennsie peaknuu (rped. homogenes - OJHOPOJHBIN) -  pEaKIHH,
MPOTEKAIOUINE MEX/y BEUIECTBAMU, HAXOIAIUMUCS B OHOM (paze.
K romoreHHbIM peakiusiM OTHOCATCS (HIPHUMEpPHI): KUJIKOCTh + KHAKOCTb, Ta3 +
ra3. [IpumepoM Takou peakUUMu MOXKET CIYKUTh B3aUMOJCUCTBUE MEXKIY
pacTBOpaMM YKCYCHOM KHUCIIOTHI U €KOTO HATpa.
NaOHe - p.y + CH3COOH@ - p.) = CH3COONagp -p.) + H20¢p - p»
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Peaxyuu u ux mennogoii 3¢ppexm

Bce peakuny MOKHO pa3eianTh Ha T€, B X0J1€ KOTOPBIX TEIUIO MOTJIOMIAETCS, WIIH,
HaoOopoT, Temno Beiaenserca. llpenctaBbre MpoOMPKY, OXJIAKIAIOLIYIOCS WIIN
HArpeBalolIyloCcsl B Ballleil pyKe - 3TO M €CThb TOT CaMblid TEIIOBOH 3¢ (eKT.
WNHorna Temna BbLAENsAE€TCA TaK MHOTO, YTO PEAKUUU COMPOBOXKAAIOTCS
BOCIUTAMEHEHUEM WJIM B3PHIBOM (HATPHUI C BOJION).

1. DK30TEPMUYECKHUE PEAKLIIUH

DK30TEepMHUYECKUE peakiuu (Tped. €X0 - BHE) - XUMHUYECKHE PEaKIuH,
COTNIPOBOKJIAIOIINECS TMOTEpEeld SHEPruu CHUCTEMOM U BBIJICJICHUEM Teruia (Tou
caMOM SHEpPruu) BO BHEIIHIOW cpeay. [Ipy HamucaHuM XMMHYECKUX pEakivil B
KOHIIE AdK30TepMuueckux crtaBar "+ Q" (Q - Temno), nHOrAa OBIBAET YKa3aHO
TOYHOE KOJIMYECTBO BhIAEIArONIerocs temia. Hanpumep:



2Mg + 02 = 2MgO0 + Q
BosbIIMHCTBO peakunii HEUTPAIU3ALUHA OTHOCATCS K SK30TEPMUYECKUM:
NaOH + HCI = NaCl + H20 + 56 x/lx

[[loperHuemmunu4Has

K sk30TepMUUecKUM peakIusM 4acTO OTHOCSITCS PEaKIUU TOPEHHUS, COCTMHEHUS.
4NHs + 502 = 4NO + 6H20 + Q

UckntoueHnem SBISIETCS B3aMMOJCHCTBHE a30Ta M KUCIOPOJAA, MPH KOTOPOM
TEILJIO MOTJIOIIAETCS:

N2 + 02 2 2NO — Q

Kak yxe ObulO OTMEUEHO BBIIIE, €CIU TEIJIO BBIACISIETCS BO BHEUIHIOI Cpeny,
3HAYUT, CHUCTEMa pPEarupyloumx BEHIeCTB NOTepsyo 3To Termio. [losTomy He
JOJDKHO Ka3aThCsl MPOTUBOPEYHEM, YTO BHYTPEHHSISI SHEpPrusl BEIIECTB B
pe3yibTaTe 3K30TEPMHUUECKON PEaKIIMK YMEHbIIAETCS.

OHranenveld Ha3biBalOT (00o3HaueHune H), KOIMYECTBO TEPMOIMHAMUYECKOU
(TerUIoBO#)  DHEpruuW, cojaepxkamieecss B BemiecTBe. MHorma ¢ I1eNbO
"3anmyThIBaHUA" B peaKUMU BMECTO SIBHOTO +(QQ MHpH 3K30TEPMUYECKOW pPEaKINU
MoryT Hanucath AH < 0. Hanpumep:

2Na + 2H:0 = 2NaOH + Hz; AH < 0 (370 3Ha4uT, YTO TEIUIO BBIACISIETCS -
peakIus SK30TepMUuYecKas




2. DHIOTEPMUYECKHUE PEAKIIUN
DHJIOTEPMHUYECKHE peakiuu (rped. &voov - BHYTPH) - XUMHUYECKHE DPEaKIuH,
COINPOBOXK/IAIOIIKECS TOTJIOIMIEHUEM TEIIa, B PE3YJbTaTe KOTOPBIX 00pa3yroTCs
BellecTBa ¢ 00jiee BHICOKUM JSHEPTreTHUYECKHM YPOBHEM (MX BHYTPEHHSS SHEPrus
YBEIUYHUBAETCSH).

K Takum peakuusMm Hambojiee 4YacTO OTHOCATCS peakuuu pasznoxeHus. llpu
HAIllMCaHUU SHIOTEPMUYECKUX peakuuid B KOHIE cTaBAT "-Q", nubo yKa3bIBaroT
TOYHOE KOJIMYECTBO ITOTJIOIEHHON dHEPTrUn. IIpuMepsl Takux peakuui:

2HgO = Hg + 0: — Q

CaCOs = Ca0O + CO2T —Q

C nenbto "3amyThIBaHUS" MOKET OBITh JaHa SHTAIbIUSA, OHA IPHU TAKUX PEAKIUAX
Bcerga: AH > 0, Tak Kak BHYTPEHHSS DHEPIrUs BELIECTB YBEJIMYHUBAECTCH.
Hanpumep:

CaCOs = Ca0 + CO:zT; AH > 0 (3HauuT peakius SHIOTEPMHUYECKAs, TaK KaK
BHYTPEHHSISI SHEPTUsl YBEIUUYNBACTCS

3aMeuy, 4YTO HE BCE PEAKIUU PA3TI0KEHHUS SABIISIIOTCS SHIO0TEpMUYeCKUMHU. [IInpoko
M3BECTHAsI peaKIus pasliokKeHus auxpomarta amMMoHUs ("ByJKaHUYWK'") SIBJISIETCS
MPUMEPOM IK30TEPMHUUECKOTO PA3JIOKEHUS, IIPU KOTOPOM TEILIIO BBIICISCTCS.

PasAoxeHue duXpomMmama amMmMoHus - "ByAkaHduK"

(NH),Cr,0.5 Cr,0,+ N, + H,0 + Q



3aganus:

1. JlaHo ypaBHEHHE PeaKluy MonyueHus okcuaa azora (11):
Nz + 0z & 2NO — Q
JlaiiTe XapaKTepUCTUKY pEaKIMH 10 BCEM M3YUYEHHBIM BaMH KIacCU(PUKAITMOHHBIM
pU3HaKaM.
2. CooTHecHTe:

A) paznoxenus, rereporeHtas. | 1) 2Al + 3H2S0s+ = Al(SO4)s + 3H2 T

B) coenuHeHMs, rOMOTCHHASI. 2) H2S0+ + BaClz —» BaSOs + 2HCI 4+ Q

B) o6mena, dK30TepMHUYeCKasl. 3) 2H2 + 02 —» 2H20

I') 3amemienusi, okucnutensHo - | 4) 2 NaOH — Na:0 + H:0
BOCCTAHOBUTEJbHASI.

3. Ilpusenure npumepsl oOpazoBanus okcuja meau (I1) B pesynbrare peakuuu:

1. coenquHeHus,

2. pa3noXKeHHUs.

4. TlpocraBpTe KO3(p(ULUHUEHTH B CIEAYIOIIMX CXEMaX pPEaKLUH, ONpPENesuTe K
KaKOMY THUITy OTHOCUTBCS KaXKJasl U3 HUX:

1. Al + 02 - ALOs

2. Ca0 + HCl —» CaCl: + H:z0

3. NaHCO3 —» Na2€03 + H20 + CO2 T

4. Mg + H2S04+ —» MgSOs+ + Hz T

5. K kakoMmy TuIly XMMHYECKOH PEaKIMH OTHOCUTHCS OOpa30oBaHHUE YIJIEKHCIIOTO
ra3a B pe3yJbTare:

1. B3anMOIENCTBUA YISl C OKCUIOM MEIU;

2. IPOKaJIMBaHUs U3BECTHSKA,

3. CKUTAHUS YIS,

4. ropeHus yrapHoro rasza?

6*. Ilo kakuM BHEITHUM MPU3HAKAM MOKHO CYJUTh, UTO MPOU30IILIA XUMHYECKAs
peakuysi Ipy B3aUMOICHCTBUH CJIETYIOUIMX AP BELIECTB:

1. K2S + Pb(NOs3)2 — 1. Na:COs + HCI -
2. FeCls + NaOH - 2. Ca(HCO3): -t
3. Cu0 + HNOs3 - 3.Zn + CuS04+ -

3aBeplInTe YpPaBHEHUS] XUMUYECKHX PEAKLUH, YKaXKUTE Ha3BaHUs 00pa3yIOLIUXCs
BEIIECTB, pPacCTaBbTe KOIPPUIMEHTHI M YKaKUTE, K KaKOMY THILy peaKIui
OTHOCHUTBCS KaXK/1asi U3 HUX.

Kpurepuu ouennBanus:

OneHnka «5» - pemeHo BepHo 19-20 3amanuit

OneHka «4» - pemeHo BepHo 16-18 3amanuit

OneHka «3» - pemeHo BepHo 12-15 3amanuit

Ouenka «2» - penieHo BepHo MeHee 12 3aganuii

Tema 2.2. D1eKTPOJIUTHYECKAS JUCCOMALNSA U MOHHBIH 00MEH

dopma Tekylero KOHTPOJIs — IpaKkTUueckas padorta, 1adboparopHas padboTa
Koa xonTposupyemoit komnerenunu — OK 01

IIpakTuyeckasi padora




3agmaua Nel

Hanucath MOJIEKYJIsIpHOE ypaBHEHHE, COOTBETCTBYIOIIEE HOHHOMY YpaBHEHUIO
B3aMMOIecTBHsI HoHa Bojopoaa (H+) ¢ ruapokcua-nonom (OH-).

JTaJIOH OTBETA.

H* + OH™ = H,0

HCl + NaOH = NaCl + H,0

3agaua Ne2

Hamucate MolnekyisipHOE€ ypaBHEHHE, COOTBETCTBYIOIIEE HWOHHOMY YPaBHEHHIO
B3aUMOJICHCTBHS HOHA BOJOPO/Ia ¢ KapOOHAT-HOHOM.

ITaJIOH OTBETA:

H* + CO3% = HCO,

2H* + CO3* = H,C0; » H,0+ CO, T

HCI + Na,CO; = NaHCO; + NacCl

2HCI + Na,CO5 = 2NaCl + CO, T +H,0

3amaua Ne3

HamnucaTth MosiekyasipHOe YpaBHEHUE, COOTBETCTBYIOIIECE HOHHOMY YPaBHEHUIO
B3aMMOJICHCTBUS MOHA cepedpa C TUIPOKCHUI-UOHOM.

ITAaJIOH OTBETA:

2Ag" + 20H™ = H,0 + Ag,0 |

2AgNO, + 2NaOH = H,0 + Ag,0 1 +2NaNO;

3agaua Ne4

PacTBOpBI KakUX COJIEH HY)KHBI JIJIS1 TIOTYyYEHUS:
1. kapbonara 6apus BaCOsg;

2. pocdara kanpums (V) Caz(P04),;

3. cynbdata ceunia PbSO,

JTaJIOH O0TBETA:

Jlna BaCOs

Ba’t + C03;* — BaCO; |

BaCl, + K,C0O; = BaCO5 | +2KCl

Hast Cas(POa4)2:

3Ca%* + 2P0,% - Ca3(P0,), {

3CaCl, + 2Na3P0, = 6NaCl + Ca3(P0,), {
Jasa PbSOa4:

Pb%* + SO,* - PbSO, {

Pb(NO;3), + K,SO, = PbSO, | +2KNO,

3amaga NeS

Kaxkast comnp BBITIaJIET B 0CaJIOK MPH B3aMMOICHCTBUM HUTpaTa cepedpa (AgNO:s) u
xnopuaa kanbius (CaClz)? Hanmucats ypaBHEHHE peaKIlui.

JTaJIOH OTBeTA:

2AgNO, + CaCl, = 2AgCl | +Ca(NO3),



2Ag" + 2NO3™ + Ca?* + 2C1™ = 2AgCl | +2N0;™ + Ca®*
2Ag" + 2C1" = 2AgC1 |
Ag" + CI” = AgCl | - xmopuy cepebpa

JlaGopaTopHasi padora «Peakuuu ruapoinza.

HccnenoBanne cpenbl pacTBOPOB COJieH, 0Opa30BaHHBIX CHIJIBHBIMH M CJIa0ObIMU

MPOTOJIMTAMHM, U UX PEAKIINIl C paCTBOpPaMHU IIEJI0YM U KapOOHaTa HATPHSI.
CocraBiieHre peakIMii THIPOIn3a coyiei

a) chopmynupyiiTe 1eb MIaHUPYEMOTO SKCIIEPUMEHTA;

0) 00BsICHUTE, KAKOW MPOIECC HA3bIBAIOT THAPOIN30M, KAKON OH OBIBAET;

B) OOBACHUTE, KaKH€ CYUIECTBYIOT CIOCOOBI JOKa3aTeIhCTBa CYIIECTBOBAHUS

TUPOJIM3a HEOPTAaHUUECKUX U OPTaHUYECKUX BEIIECTB;

I') 00OBSICHUTE, KaK COCTABIISIETCS] YPABHEHHE TUAPOIIN3a;

1) oObsicHuTe, yTo Takoe pH? Kak 3aBUCUT JaHHBIN MOKa3aTellb OT KUCIOTHOCTH

WJIM OCHOBHOCTH CPEJIbl pacTBOPA;

€) OOBSICHUTE X0/ BHITMIOJTHEHUS IKCIIEPUMEHTA IO PEIICHUI0 KaueCTBEHHBIX 3a/1a4;

) TIEPEYUCIIUTE OCHOBHBIE ACIEKThI COOJIIOJCHUS TEXHUKH O€30MaCHOCTH MpHU

paboTe ¢ arpecCUBHBIMU peareHTamMmu (TUIPOKCHI HATPus).

DTaNoOH OTBETOB:
a) chopMyaHMpyiiTe 1eb JIAHUPYEMOI0 IKCIIEPUMEHTA;
esab 3xciepuMeHTa
OcHOBHAsI LeJb HCCICIOBAaHMS 3aKIIOYACTCS B H3YYCHMHM XapakTepa Cpeabl
pacTBOpPOB COJIEH, 00pa30BaHHBIX CHJIbHBIMU U CIIA0BIMU MPOTOJIUTAMH, & TAKKE B
UCCIIEJIOBAaHUH WX B3aUMOJICHCTBUS C paCTBOPAMH IIETIOUM U KapOOHATa HATPHUSL.
JI71st TOCTH>KEHUS TTOCTABJIEHHOM LENH HEOOXOJMMO PELIUTh CIEeYIOIUE 3aAau:
o Omnpenenuts XxapakTep cpenbl (KHUCIY0, IMIETOYHYH) WU HEUTPaJbHYIO)
PacTBOPOB PA3JINYHBIX COJIEH.
o HccnenoBath npoueccsl ruaposn3a Cojaer B BOJHBIX paCTBOPaXx.
o MByunTh 0COOCHHOCTH B3aUMOJICUCTBHS COJIEH C PACTBOpAMHM ILEJIOYEH U
KapOoOHaTa HaTpHsl.

o CocTaBUTh ypaBHEHUS peaKUUi TUAPOJIM3a JI PA3JIMUYHbIX TUIIOB COJEH.
IIpakTuyeckass 3HAYMMOCTb DKCIEpUMEHTA 3aKJIKOYAETCI B TOM, 4YTO
IIOJIy4YE€HHBIE PE3YJIbTAThI IIOMOTYT:

o IloHATH MEXaHU3MBI TUAPOJIN3A B PACTBOPAX COJIEH.

o Hayunrtscs onpenensaTs cpeny pacTBOPOB 110 XapaKTepy THIPOIIN3A.

o OcBouTh METOIBI KAYECTBEHHOI'O0 AaHAIM3a B3aUMOJCHUCTBUS COJIEU C

JIPYTUMH BEUIECTBAMM.

o Pa3BUTbH HaBBIKU COCTABIICHUS YPABHEHUN XUMUUECKUX PEAKLIUM.
DKCHEPUMEHT IMO3BOJIUT CHOPMHUPOBATH LEJIOCTHOE MPEJICTABIEHUE O CBOWMCTBAaX
PacTBOPOB COJIEN M UX MOBEAECHUM B