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1. IACIIOPT PABOYEMN NPOTPAMMBI YYEBHOM JUCHUIIIINHBI «XXUMU S

1.1. ObsacTh NPUMEHEHHUS POTPAMMBI

Pabouas mporpamma yuebnoi aucuumuabl b1, 07 Xumus pazpaboTtana i CTYACHTOB
cneuuanbHoctd 21.02.08 «[Ipuknagnas reone3us» B KadyecTBE MPUMEPHOW MPOTPAMMBI IS
peayiM3aliii  OCHOBHOW mpodeccHoHANbHONH oOpa3oBatenbHOi mporpammel CIIO Ha 0Gasze
OCHOBHOTO O0IIIeT0 00pa30BaHus C MOJyYEeHUEM CPEIHETO 00I1Iero oopasoBanus (IpoTokoJt Ne 3
ot 21 urona 2015 r. Perucrpanuonssiii Homep peuenzuu 385 or 23 wutons 2015 r. ®T'AY
«®UPOy»); c BHECEHHBIMU U3MEHEHUSIMU, peKOMeH10BaHHbIMU DesiepanbHbIM roCyAapCTBEHHBIM
aBTOHOMHBIM yupexjaeHueM «@DenepalbHblii HHCTUTYT pa3BuTus oOpazoBanus» (OI'AY
«®UPO») ¢ yuerom IlpumepHoil OCHOBHOI 00111€00pa30BaTENbHON MPOrPAMMBI CPETHETO
obmero oOpa3oBaHus, OJ00peHHON pemieHneM ¢GeaepaTbHOr0  y4eOHO-METOAUYECKOTO
00beMHeHus 1o obieMy oOpa3zoBanuio (MpoTokod oT 28 utoHs 2016 r. Ne 2/16-3).

1.2. Mecto y4eOHOM AWCUMIUIMHBI B CTPYKType HpPOrpaMMbl HOATOTOBKH
CIEeNMAJINCTOB CPe/IHero 3BeHa:

VYyeOnas  gucuumuinHa — «XUMHS» ~ OTHOCUTCS K 0a30BbIM  JIMCHUILUIMHAM
001enpoeCCHOHATBPHOTO MUKJIA TEXHUYECKOTO MPO(IIIS MoIydaeMoro mpodeccuoHaTbHOTO
00pa30BaHUs B COOTBETCTBUU C Y4€OHBIM MJIAHOM MTOATOTOBKH CIIELUAINCTOB CPETHETrO 3BEHA.

1.3. Ileau 1 3agaun y4eOHOH IMCUUILIMHBI — TPe0OOBAHUA K pe3y/IbTaTaM OCBOCHUS
AUCHUILINHBI:

CopepxaHue MporpaMMbl «XUMHUs» HAIIPABJICHO HAa JOCTHKEHUE CIEAYIOIINX LeJIei:

* hopMupoBaHue y 0OydJaroIUXCs YMEHUS OLEHUBATh 3HAYUMOCTh XUMUYECKOTO 3HAHUS
JUIS KKJIOTO YEJIOBEKa;

* (hopmupoBaHue y 00y4arOIIUXCsl LIETOCTHOTO MPEACTABICHUS O MUPE M POJIU XUMUU B
CO3JJaHUU COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTHUHBI MHUPA; YMEHHS OOBSACHATH OOBEKTHI U
MPOLECCHl  OKPYXKAlOlEeW JAEHUCTBUTENBHOCTU: MPUPOIJHOM, COLMAIBHOM, KYJIbTYpHOM,
TEXHUYECKOH Cpefibl, — UCMOJb3Ys ISl 3TOTO XUMUYECKHE 3HAHUS;

* pa3BUTHE Y 00yYaIOIUXCSl YMEHHM pa3nuyaTh (PAKThl U OLIEHKH, CPABHUBATH OLICHOYHbBIE
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSMU OLICHOK U CBSI3b KPUTEPUEB C OIPENICTICHHON CUCTEMOM
LeHHOCTeH, GOopMYIUPOBATH U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHUIO;

* npuobOpeTeHre OOYyYalOMIMMUCS OIbITa Pa3HOOOpa3HOUl AESITeTbHOCTH, MO3HAHUS U
CaMOIIO3HAHUS; KITFOUEBBIX HABBIKOB, UMEIOLINX YHUBEPCAIbLHOE 3HAYEHHE IS Pa3INYHbIX BUOB
NesITeNIbHOCTH (HABBIKOB PEUICHUS MpoOIeM, IPUHATHS PELICHHH, MONCKa, aHau3a U 00paboTKU
uHpopMaluyd, KOMMYHUKATUBHBIX HAaBBIKOB, HAaBBIKOB M3MEPEHUH, COTPYAHUYECTBA,
0€e301acHOro 0OpaIeHuUs C BEIECTBAMH B TIOBCCTHEBHOM KH3HN).

3agauu 00y4YeHUS XUMUH:

* (opmupoBaHue 3HAHUII OCHOB HAayKHM — Ba)KHEHIIMX (PAKTOB, MOHSATHH, 3aKOHOB U
TEOPHUiA, A3bIKA HAYKU, TOCTYIHBIX 0000IIEHU MUPOBO33PEHUYECKOTO XapaKTepa;

* pa3BUTHE YMEHUU HAOMIONATh U OOBSICHITH XUMUYECKUE SIBIICHUS, COOIOIATh MpaBuia
TeXHUKH Oe3omacHOocTH mpu paboTe ¢ BellecTBaMH B XHUMHYECKOW J1abopaTopud U B
ITOBCEIHEBHOM JKU3HY;

* pa3BUTHE MHTEpeca K XHMHUHM KaKk BO3MOKHOM oOmactu Oyaymiedl mpakTHUecKOi
NEATeNbHOCTH; Pa3BUTHE WHTEIUIEKTYyaJIbHBIX CIIOCOOHOCTEH W TyMaHUCTHYECKMX KadecTB
JIUYHOCTH;

* pa3BUTHE NTO3HABATEIbHBIX HHTEPECOB U UHTEIUIEKTYAIbHBIX CIIOCOOHOCTEH B Mpolecce
CaMOCTOSITEJIBHOTO IPUOOPETEeHUs] XUMHMUYECKHMX 3HAHMM C MCIOJIb30BAaHMEM PAa3JIMYHBIX
MCTOYHHUKOB UH(POPMAIIUH, B TOM YHCII€ KOMITbIOTEPHBIX;

* BOCIUTAaHUE YOEXKICHHOCTH IO3UTUBHOM pOJIM XUMHH B JKU3HH COBPEMEHHOTO
oOrmiecTBa, HEOOXOAUMOCTH XUMUYECKHA I'PAMOTHOTO OTHOILIEHHSI K COOCTBEHHOMY 3JI0POBBIO U
OKpYKarollen cpene;
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* IpUMEHEHHE TIOTYUYECHHBIX 3HAHUH U YMEHHIA 17151 0€30TIaCHOTO UCTIOIb30BAaHUS BELIECTB
Y MaTepualioB B OBITY, HAa MPOU3BOJICTBE U B CEIILCKOM XO3SUCTBE, U PEHICHUS MPAKTUYECKUX
3aa4 B IIOBCEIHEBHOW JKM3HU, JUIS NPEAYNPEKACHUS SBICHUN, HAHOCALIMX BPEd 310POBbIO

YeJI0BEKa M OKPYXKAIOIIEH cpelie.

1.4. Hepeqeﬂb IMJIAHUPYEMBIX PE3YyabTAaTOB oﬁyqe}mﬂ mo AUCHUIIJIMHE (nepeqeﬂb

¢GopmMupyeMbIX KOMIIETEHLUI)

He npeagycmoTpensl.

2. CTPYKTYPA U COJEPKAHUE YUYEFHON JUCITATLIAHBI

2.1. O0beM yueOHON AUMCHMILIMHBI M BUAbI YU4eOHO0#l padoThl

Bcero CemecTpbl
Bun yueOHOM pabOTEI
¥ p 4acoB 1 2
YueOHas Harpy3ska (Bcero) 117 48 69
AyIuTOpHBIE 3aHATHS (BCEro) 78 32 46
B Tom uucne:
3AHAMUSL IeKYUOHHO20 MUNd 32 12 20
npakmuyecKkue 3aHsamus (MpaKkmuxymol) 46 20 26
CamocrosiTesibHasi pa6oTa (Bcero) 31 12 19
B TOM YHCJIC:
pechepam 12 4 8
CAMOCmMoAmeNbHas —6HeayoumopHas paboma 8 eude
OOMAWHUX —NPAKMUYECKUX 3a0anuil, UHOUBUOYATbHBIX 19 8 1
3A0aHUll, CAMOCMOSMENbHO20 Nno0bopa U  U3Y4eHus.
OONOTHUMENLHO20 MEeoPemuUUecKko20 Mamepuand
Koncynpranuu 8 4 4
OEXHBIN b1’
[IpomexxyTounas arrectamnus (3K3ameH/3auet/mud3aqer) py b
KOHTPOJIb 3a4yeT
2.2. CTpyKTYypa IMCHUILINHBI:
KoinuecTBo ayIuTOPHBIX YaCOB CamocrosiTeibHAs
padora
HaumeHoBaHue pa3ieioB
Teoperuueck | IIpakTHyeckn o0y4aromerocs
U TeM Bceero
oe o0yueHuHe e 3aHATHS (4ac) (B T. 4.
KOHCYJILTALMH)
Beenenue 1 1
Pa3nen 1. O0mas n
A ‘“ 32 12 20 16
HeopraHu4vecKasi XuMusi
Tema 1.1 OcHOBHBIE
3 1 2 2
TIOHATHS U 3aKOHBI XUMUU
Tema 1.2 Ileproanuecknii
3akoH u [leproanueckas
CUCTeMa XMMHUYECKHUX
4 2 2 2
anemeHTOoB J[. 1.
MenpeneeBa 1 CTpOCHHE
aToma
Tema 1.3. Crpoenue
P 4 2 2 2
BEIIECTBA
Tema 1.4. Bona.
A 6 2 4 2
PacTtBOpBI.




DNEKTPOIUTHYECKAs
JMCCOIMALIUS

Tema 1.5. Knaccugukarms
HEOPraHu4eCKux
COCIMHEHHUN U UX
CBOMCTBA

Tema 1.6. Xumuueckue
peakimn

Tema 1.7. Metamnsl u
HCEMCTaJ1JIbI

KonTpoabHnas padora 1o
pazneny oormast u
HCOPraHMYCCKasA XUMHA

KouncyabTanuu

Paznen 2. Opranuyeckasi
XHUMUS

46

20

26

23

Tema 2.1. OcHOBHBIE
MTOHSATHS OPraHNYECKON
XUMHH U TEOPUS CTPOCHHUS
OpraHUYECKUX
COeqUHEHNN

Tema 2.2. YriieBoaopoasl
U UX IPUPOTHEIE
HCTOYHUKHU

11

Tema 2.3.
Kucnoponconepxanue
OPraHUYECKUE COCTMHEHUS

12

Tema 2.4.
A3zoTcoaepkalime
OpraHUYeCKUe
coequHeHUs. [lomuMepsr

16

KonTpoabHas padora 1o
paszeny opranuyeckas
XUMHS

KoncyabTanumu

Bcero no nucuunyinae

78

32

46

39




7

2.3. TemaTnueckuii IUIaH U co/iep:kaHMe Y4eOHOU TUCHUILINHBI «XHUMHUSD»

HaumenoBanue pa3aeioB u
TEM

Coaep:kaHue y4eOHOT0o MaTepuasia, NPaKTHYECKUE 3aHATHS, CAMOCTOAITEIbHAs padoTa
o0yuarierocs

O0nLeM
4acoB

YpoBennb
YCBOEHUS

1

2

4

Bsenenue

Conepxxanue yueOHOro Marepuasa

Jlexkuuu

Hay4nble MeTO/1bI TO3HAHUS BEIIECTB U XUMUYECKUX SBIICHUNA. 3HAUCHUE XUMHH TIPU
ocBoenuu npodeccuit CI10 u cnennansHoctelt CI1O TexHuuyeckoro npoguiis
1pohecCHoHATBHOTO 00pa30BaHMUSI.

Paznes 1. O01masi 1 HeopraHuveckasi XUuMHusl

Tema 1.1 OcHOBHEIE TIOHITHS U
3aKOHBI XUMUH

Conep:xxanue y4yeOHOro marepuaja

Jekmun

OcHoBHBIE TOHATHA XUMUH. KauecTBEHHBIN B KOTUYECTBEHHBIN COCTAaB BEIISCTB.
Xumudeckue 3Haku ¥ Gopmyibl. OCHOBHBIE 3aKOHBI XUMHH. 3aKOH COXPAaHEHHUS MacCh
BENIECTB. 3aKOH MOCTOSIHCTBA COCTAaBa. 3aKOH ABOTaJIpo M CJIEACTBUS U3 HETO.

IIpakTnyeckue (JiadopaTopHbie) 3aHATHS
Pemenue 3aga4 v ynpaxHEeHHi IO TEME.

CamocrosiTeqibHast padbora

Harmmcanwne pedepara:

Ponb XM B CENBLCKOM XO3SHCTBE.

Ponb xumMuu B TUIIIEBOI MPOMBIIILICHHOCTH.

Tema 1.2 [lepuoauyeckuit 3aKkoH
u Ilepnonnueckas cucrema
XHMHUYECKUX 3JIEMEHTOB J[.1.
MenneneeBa U CTpOCHHUE aTOMa

Conep:xaHue y4e0OHOro MmaTepuasa

Jlexkuun

[Tepunoauueckuii 3akon /.M. Menneneesa. [lepuonnueckas Tabauia XuMHIECKUX
aneMeHToB. CTpyKTypa nepuoanydeckoit Tadnuubl. Ctpoenue aroma. CoBpeMeHHast
(hopMynupoBKa NEPUOAMYECKOTO 3aKOHA. 3HAUCHUE TIEPUOAUYECKOTO 3aKOHA JIJIS1 Pa3BUTHS
HAayK{ U IOHUMAHUSI XUMHUYECKOW KapTUHBI MUDA.
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IIpakTnuyeckue (J1abopaTopHbIe) 3aHATHS
MonenupoBanue nocrpoenus llepnoanueckoil TabIUIbl XUMUYECKUX 3JIEMEHTOB.
Pewrenue 3ana4 1 yrpaxHeHUH 110 TEME.

CamocrosiTesibHas paboTa

BrinosnHenue 3agaHuii Juisi CaMOIIOATOTOBKH 10 TEME.

Hanucanue pedepara:

3nauenue [lepuoauyeckoro 3akona u [lepnoanueckoil CUCTEMbl XUMHUYECKUX SJIEMEHTOB
J.1. MenaeneeBa Juis pa3BUTHsI HAYKHA U IOHUMAaHNs XUMAYECKOW KAPTUHBI MUPA.
Kuznub u gestensHocth .M. Menpeneena.

HanoTtexHosiorust kKak mpuOPETETHOE HAIIpaBJICHUE Pa3BUTHS HAYKU U POU3BOJICTBA B
Poccuiickoit @enepanuu.

CoBpeMeHHBIE METObl 00€33apaKUBAHUSI BOJIBI.

Tema 1.3. CtpoeHue BeniecTa

Conep:xanue yuyeOHOro marepuaja

Jekmun

I/IOHHaﬂ XUMHUYCCKasa CBA3b. KaTI/IOHI)I. AHI/IOHI)I. I/IOHHBIe KpI/ICTaHHI/IquKI/Ie peIHeTKI/I.
KoBanenTtHast cBs3b. MexanusM o0pa30BaHUsS KOBAJCHTHOM CBs3M. MOJEKYISIpHbIE U
aTOMHBIC  KPUCTAUIMUECKHE  pEImIeTKH. MeTraumueckas  CBs3b.  MeTalummdeckas
KpUCTAJUTMYECKasl PEIIeTKa U METATNYECKass XUMHUYECKasi CBS3b. ATperaTHbIC COCTOSHHS
BeniecTB. BogopoaHas cBsi3b. UncThie BeMECTBA U CMECH. JIMCTIEpCHBIE CUCTEMBI.

IIpakTnyeckue (JiadopaTopHbie) 3aHATHS
[IpuroToBiienue cycreH3uu kapooHaTa KaJlbliis B BOJIE.
[Tonydenue 3MyabCUM MOTOPHOTO Macia.
O3HakoMJIEHHE CO CBOWCTBAMU JUCIIEPCHBIX CUCTEM.
Pemienue 3a1a4 u yrpaxxHeHUH 110 TEME.

CamocrosiTesibHAs padoTa
Brinonnenue 3aganuii it caMOTIOATOTOBKY 110 TEME.

Tema 1.4. Bona. PactBopbl.
DJIEKTPOJIUTHYECKASI
IIUCCOINAIHS

Conepxanue yueOHOro Marepuasa

Jlexkuun
Bopa. PactBopsl. PactBopenue. PactBopumocts Bemiects. MaccoBast J0J1 pacTBOPEHHOIO
BeIlleCTBA.
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3HeKTpOHI/ITI/I‘-ICCKaSI Jucconuanus. CubHblIe U cia0dble SJICKTPOJINTHI. OCHOBHBIC ITOJIOKCHUS
TCOpUHn BHCKTpOHHTquCKOfI JUCCOLMallH. KI/ICJIOTLI, OCHOBAaHUA M COJIM KaK 3JICKTPOJIUTHI.

IIpakTnuyeckue (J1abopaTopHbIe) 3aHATHS
[IpurorosiieHne pacTBOpa 3aJAHHON KOHIIEHTPALIUH.
Pewrenne 3ama4 u yrpaxHeHUH 110 TEME.

CamocrosiTesibHas padoTa.

Brmonnenwne 3aganuii 111 caMOIIOITOTOBKH T10 TEME.

[ToaroroBka u Hanucanue pedepaTos:

PactBopsbI BOKpyT Hac.

Bopa kak peareHT u Kak cpena Juisi XAMUYECKOTo MpoIecca.

Bxrag oTedecTBEHHBIX YUEHBIX B PA3BUTHH TEOPUH DJICKTPOITUTHUECKOM TUCCOIUAIUN.

KoncyabTanumn

Tewma 1.5. Knaccuduxarus
HEOPraHMYECKNX COCAMHEHUN 1
HMX CBOMCTBA

Conep:xanue y4yeOHOro marepuaja

Jlexuuu

Kucnots! u ux coiicta. Knaccudukamnus. Xumuueckue cBoiictsa. [lomyuenue.
OcHoBanus u ux cBoicTBa. Knaccudukanus. Xummuueckne cBoiicta. [lomydenue.
Conu u ux cBoiictBa. Kimaccudukanus. Xumudeckue cBoiictsa. [lomydaenue.
Oxcunbl U ux cpoiictBa. Knaccudukamusa. Xumudeckue cBoiicta. [lomyuenue.

IIpakTnyeckue (JiadopaTopHbie) 3aHATHS

HcnpiTanue pacTBOPOB KUCIOT HHIAMKATOPAMHU.

XUMUYECKUE peaKluyd MeX 1y HEOpraHn4eCKUMHU BellecTBaMu. [ uapoau3 comneit pa3nu4Horo
THUIA.

Pemenue 3a1a4 u ynpaxHEeHHI 110 TEME.

CamocrosiTesqibHast padora
BrinosnHenue 3aanuii yiss caMOTIOATOTOBKH 110 TEME.

Tema 1.6. XuMuueckue peakiuu

Conepxxanue yueOHOro Marepuasa

Jlexkuun

Knaccudukanus XuMudeckux peakiuid. Peaknuu coeauHEHHs, pa3ioXKeHUs, 3aMEIlCHHUS,
obmeHa. Karanutuueckue peakiuu. O6paTumbie 1 HEOOpaTUMBbIE PEaKIIuU. IK30TEPMUIECKHE
U DHAOTEpMUYECKHE peakuuu. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. CKOpOCTh
XUMHUYECKUX peakiuii. OOpaTUMOCTh XUMHUYECKUX PEAKIIHA.
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IpakTHyeckune (1a00paTOpHbIE) 3aHATUSA

Peakuus 3amernieHust Meu xKeae30M B paCTBOPE MEAHOTO KYIOpOCa.

Peaxiuu, uaymue ¢ oopazoBaHueM 0Cajka, ra3a Wik BOJbIL.

3aBUCHMOCTH CKOPOCTH B3aUMOJICHCTBHUS COISTHOM KMCJIOTHI C METAJIJIAMHU OT UX MIPUPO/IBI.
3aBUCHMOCTH CKOPOCTH B3aUMOJICHCTBHUS LIMHKA C COJISTHOM KUCIOTOM OT €€ KOHIIEHTPAIUU.
3aBUCHMOCTBH CKOPOCTH B3auMoeiicTBus okcuna meau (I1) ¢ cepHoit KucioToit oT
TeMIEepaTyphbl.

Pewrenue 3aa4 u yrpaxHEHUH 110 TEME.

CamocrosiTesibHas padoTa
Brimonnenune 3amaHuii 111 caMOIIOATOTOBKHY IO TEME.

Conep:xxanue yueOHOro Marepuaja

Jlexkuuu

Mertamibl. OcOOEHHOCTH CTpOEHHUs aTOMOB. DH3HUECKHEe CBOMCTBA M XUMHYECKHE CBOMCTBA.
O61ue crnocoObl NOTYyYEeHHUS.

Hemeramnel. OcobeHHOCTH CTpoeHusi aTomMoB. Hemeramnel — mpocThie BeEIIECTBa.
OxkucinuTenbHbIe

U BOCCTAHOBUTEJBHBIE CBOWCTBA HEMETAJUIOB B 3aBUCUMOCTH OT HMX IOJIOKEHHUS B PALY
3IEKTPOOTPULIATETBHOCTH.

Tema 1.7. Metaiuiel u
HEMETaJUIBI

IIpakTnyeckue (JiadopaTopHbie) 3aHATHS

3akajika ¥ OTIYCK CTaJIH.

O3HaKoOMJIEHHE CO CTPYKTYPaMH CEpOro U OesIoro uyryHa.
PacnioznaBanue pyn xenesa.

[Tonyuenue, coOupanue u pacro3HaBaHUE ra3oB.
Pemenue 3aga4 v ynpaxHeHHi 110 TEME.

CamocrosiTesibHas padoTa
Brinonnenue 3aganuii it caMOTIOATOTOBKY 110 TEME.

KoncyabTanumn

KonTtpoabHas padora no pasaeny o01as U Heopranudeckasi XuMus

Paznea 2. Oprannyeckasi XuMusi

Tema 2.1. OCHOBHEBIE IOHATHS

OpF&HH‘-ICCKOfI XUMHUHU U TCOPUA

Conepxxanue y4eOHOro Marepuasa
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CTpOCHI/ISI OpFaHI/I‘ICCKI/IX
COEIMHEHUN

Jlekuuu

[Ipenmer oprannueckoit xumuu. OpraHuyecKue BEIIECTBA.
Teopus cTtpoenust oprannueckux coequHennii A.M. byrneposa.
Knaccugukamnys opraHHuecKiX BEIIECTB.

Krnaccudukarus peakiuii B OpraHndecKoil XHMHH.

IIpakTHyeckue (1a00paTOpHbIE) 3aHATHUSA
H3rotoBieHue Mojieaei MOJIEKYJ OPraHMYECKUX BEILIECTB.

CamocrositesbHast padora: Hanucanue pedepara «Kusnp u nesrenbHocta A.M.
byrnepoBa. Ponb 0Te4eCTBEHHBIX YYEHBIX B CTAHOBIICHUH U PA3BUTHH OPraHUYECKOU
XUMHUN.

Tewma 2.2. YrmeBoaopoas! 1 ux
MPUPOJHBIE UCTOUHUKH

Conepxxanue yueOHOro Marepuaja

Jleknun
AJkaHbl. AJKEHEBI. AJTKUHEI.
Apenbl. Heg1b 1 HedrenpoaykTsl. Kayuyk u pe3uHa.

IIpakTH4eckune (1200paTOPHBbIE) 3AHATHUSA

O3HakoMJIEHUE C KOJUISKIMEH 00pa31ioB He)TH U TPOIYKTOB €€ epepadOTKH.
O3HakoOMJIEHHE C KOJUICKIIMEH KaydyKOB M 00pa3IiaMu U3IeTUi U3 PE3UHBI.
Pemenue 3aga4 v yrpaxxHeHUH 110 TEME.

CamocrosiTesqbHast padora: BeinosHeHre 3aaHui Il CaMOTIOITOTOBKH 1O TEME.
Hammcanne pedepara « ApoMaTuueckue yriieBoJI0pO bl KaK ChIPbE JIJIsl TPOU3BOICTBA
IIECTULIUIOBY.

Tema 2.3.
Kucnoponaconepxamiue
OpraHUYECKHUE COCTUHEHUS

Conep:xanue yueOHOro MmaTepuaJjia

Jekmun
Crouptel. DeHout. AnbIeruibl.
Kap6oHnoBsie kuciaoThl. Cl0KHBIE Y3PUPHI U KUPBI. YTICBOIBI.

IIpakTuyeckue (1abopaTopHbIe) 3aHATHUSA

PactBopenue rimiepuHa B BoJie M B3auMoielicTBHe ¢ ruapokcuaoM meau (11).
CBoiicTBa yKCYCHOM KHCIIOTBI, O0IIHE CO CBOWCTBAMU MUHEPATIBHBIX KUCIIOT.
Jloka3aTenbCTBO HENMPEAETBHOIO XapaKkTepa KUAKOTO KUPA.
B3aumoeiicTBue TIIOK03bI M caxapo3bl ¢ ruapokcuaoM meau (11).
KauecTtBeHHas peakius Ha Kpaxmad.




12

Pewrenue 3aga4 1 ynpaXHEHUH 110 TEME.

CamocrosiTesibHas padoTa
BrinonHenue 3aganuid 1l CaMOIIOITOTOBKH 110 TEME.
Hanucanue pedepara «Pa3Butue caxapHOi IPOMBIIUICHHOCTH B Poccumy.

Tewma 2.4. AzoTcoaepxarine
OpraHUYecKUe COCAMHEHHS.
[Tomumepsl

Conep:xxanue yueOHOro Marepuasa

Jlexkuuu
AMunbl. AMUHOKHCIIOTHL. benku. [lonmumepsi.

IIpakTuueckue (1ad0paTOpHbIE) 3AHATUS

PactBopenue GenkoB B BOJIE.

Oo6napyxeHue 0eJIKOB B MOJIOKE U MSICHOM OYJIbOHE.

JlenaTtypanus pacTBopa 0enka KypuHOTO SiIa CIIUPTOM, PACTBOPAMH COJIEH TSIKEIBIX
METaJUIOB U IIPH HATPEBAHUU.

Pacrnio3naBaHue macTMacc ¥ BOJIOKOH.

Pemrenue 3ana4 n yrpaxHEHUH 0 TEME.

CamocrosiTesibHasi paboTa: HanucaHue pedepaTos:
AHUITMHOBBIE KPACUTEH: UCTOPHS, TPOU3BOJICTBO, IMEPCIICKTHBRA.
CuHTEeTHYECKHE BOJIOKHA Ha aMHHOKHCIIOTHOM OCHOBE.
Brinonaenue 3amanuii 11 caMOIIOATOTOBKH II0 TEME.

KonTposabHas padora 1o pa3eny opraHudecKkas XuMust

s xapakmepucmuku ypo8Hs 0C80eHUsl Y4eOH020 MAMEPUALA UCTOTb3VIOMCSL CledVIowue 0003HAYEHUSL:

1. — o3naxkomumenvhwlil (Y3HABAHUE paHee U3YUEHHbIX 00BEKMO8, CBOUCMSE),

2. — penpoOyKmueHblll (8bINOJIHEHUE OesTMETbHOCMU N0 00PA3YYy, UHCMPYKYUU UIU NOO PYKOBOOCHEOM)

3. — NPOOYKMuUGHbIL (NIAHUPOBAHUE U CAMOCMOAMENbHOE BbINOJHEHUE 0esIMEbHOCIU, pelleHue NPodIeMHbIX 3a0ay)
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2.4. ConepxxaHue pa3/iesioB IMCUUILIAHBI

2.4.1. 3auATHA JEeKIIUOHHOI0 TUIIA

No ®opma
TeKyIIer
pa3 | HaumenoBanue yi
Coneprxanue pazzena 0
pi(Sh) paszena
a KOHTPOJI
s
1 2 3 4
1 cemecmp
1 Hayunbie MeTO 161 TO3HAHUA BEIIECTB U XUMHYECKUX VY, KP
SIBJICHUH. POJIb DKCIIEpUMEHTA U TEOPUU B XUMHH.
Brenenue MopaenupoBanue XUMHUYECKUX TIPOLIECCOB. 3HAUCHUE XUMUU
nipu ocBoeHuu npodeccuit CI1O u cnemmansHoctelt CI1O
TEXHUYECKOTO Npo st mpodeccrnoHanbHOro 00pa3oBaHMsL.
Pazgen 1.
OO6mrast 1 HEOpraHU4eCcKask XUMUS
2 OcHoBHbIE TIOHATUA xuMuH. BemecrtBo. AtoMm. Monekyna. | Y, KP
Xumuueckuil sneMeHT. Aimotponus. [IpocTeie n croxHbIE
Tema 1.1 BemecTBa. KadecTBEHHBIM UM KOJHWYECTBEHHEBIM COCTaB
OCHOBHI;IG BeIeCTB. XUMHUECKUE 3HAKU U (opMyibl. OTHOCHUTENbHBIE
ORI 1 aTOMHAasi ¥ MOJIEKyJsipHas Macchl. KoimuecTBo BelecTna.
OcHOBHBIE  3aKOHBI  xumuu. Crexuomerpus. 3aKOH
3aKOHBI XUMHH
COXpaHEHUsI MAacChl BEIIECTB. 3aKOH IMOCTOSHCTBA COCTaBa
BEIIECTB MOJIEKYJISIPHOM CTPYKTYphl. 3aKOH ABOraapo u
CJIEJICTBMS U3 HETO.
3 [Tepuonnueckuii 3axon /. . Menaeneea. Otkpeitue . U. | V, KP
MenneneeBbiM [lepuoanueckoro 3akoHa. Ilepumoamyeckuii
3akoH B hopmynuposke [1. V1. Menneneena.
[lepuonuueckast TabaMIa XUMHYECKUX DIIEMEHTOB —
rpadguueckoe  OTOOpakeHHWE TMEPUOJUYECKOTO  3aKOHA.
Tema 1.2 CrpykTypa nepuoAuyuecKod TaONIWLbl: MepuoAbl (Majible U
" | 6onpmme), rpymnmsl (TJ1IaBHAS ¥ TIOOOYHAS).
[Tepuonuueckuii 2
SAKOH 1 Crpoenne aroma u llepuogmueckuit 3axkon [J[. W
MenneneeBa. AToM — ciI0XHas yactuna. SAapo (mpoToHbI U
Ilepuoanueckas o
CHCTEMa HEUTPOHBI) U IeKTpoHHAas o0osouka. M3oTonel. CtpoeHue
JNIEKTPOHHBIX  000JOYEK AaTOMOB JJIEMEHTOB  MallbIX
XUMHUYECKUX
snementos J111 nepuosoB. OCOOEHHOCTH CTPOEHHS SIEKTPOHHBIX 000JI0UYEK
"7 | aTOMOB DJIEMEHTOB OOJBIIMX TEPUOAOB (TIEPEXOIHBIX
Menneneesa n
3JIEMEHTOB).
CTPOEHHE aToMa
[Tonsatue 06 opouTaANIAX. S-, p- U d-opOuTaNK. DIEKTPOHHBIC
KOH(UTYpallui aTOMOB XHMHYECKUX 3JIEMEHTOB.
CoBpemennast ¢opmynupoBka Ilepuoanyeckoro 3akoHa.
3nauenne llepuogmueckoro 3akoHa u Ilepumoanueckoi
cucteMbl xumuueckux snemeHToB JI. M. MenneneeBa mis
pa3BUTHUS HAYKU U TOHUMAaHUs XMMUYECKON KapTUHBI MUpA.
4 WNonnas xumuyeckasi cBsizb. Katuonsl, ux obpazoBanue u3 | Y, KP
Tema 1.3 aTOMOB B pE3yJIbTaTe€ MPOLECCa OKUCIEHUS. AHUOHBI, HX
Cr oeH'm'e oOpazoBaHMe U3 AaTOMOB B  pe3yiabTaTe IMpoliecca
Bo 11131 ccTBA BOCCTaHOBJIEHUs. IOHHAs CBS3b KaK CBSI3b MKy KATHOHAMU
U aHUOHAMH 34 CYET DJIEKTPOCTATUYECKOTO TPUTIKEHUS.
Krnaccudukaius HOHOB: O COCTaBy, 3HAKY 3apsa, HATHYHUIO
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pa3
nen

HaunmenoBaunue
paszzaena

Coneprxkanue pazzena

dopma
TEKYILETr
0
KOHTPOJI
A

3

4

TUIPATHOW 00070YKU. VIOHHBIE KPUCTAITMYECKUE PEIIETKH.
CBoiicTBa BEIIECTB C HOHHBIM

TUTIOM KPUCTAJUIMUECKOU PEIICTKH.

KoBanenTHas xumuueckas cBsizb. MexaHu3M 00pa3oBaHUs
KOBAJICHTHOHN CBsI3M (OOMEHHBIN M JIOHOPHO-AKIICTITOPHBIN).
OnexTpooTpuuaTenbHOCTh. KoBaneHTHbIE TOJspHas U
HenojsipHass cBs3u. KpaTHOCTE  KOBaJIEHTHOW  CBS3H.
MonexkynspHble ¥ aTOMHBIE KPUCTAJUIMUECKHE PEIIETKH.
CBoiicTBa BEIIECTB C MOJICKYJISIPHBIMH ¥ aTOMHBIMHU
KPUCTAJUTMYECKUMU PEIICTKAMHU.

Mertamnnueckasi cBsi3b. MeTammnyeckass KpUCTaIMYecKas
penieTka U MeTaNTHYeCKass XUMHUYECKasi CBsI3b. Du3nueckue
CBOWCTBA METAJIJIOB.

ArperaTtHble COCTOSIHHS BEIIECTB M BOJOPOJHAs CBS3b.
TBepnoe, *xuakoe M razo00pa3HOE COCTOSHUSI BEIIECTB.
[lepexon BemiecTBa M3 OJHOTO arperaTHOrO COCTOSTHUSL B
apyroe. BonopoiHas cBsi3b.

Uucteie BemectBa U cMecH. [loHsATHE O cMecH BEIECTB.
l'omorennsie u rereporeHHbie cmecu. CocTaB CMecen:
o0beMHasi U MaccoBas J0JIM KOMIOHEHTOB CMECH, MaccoBast
JIOJIs1 IPUMECE.

Hucnepcubie cuctembl. [loHsITHE O OUCHEPCHON CHUCTEME.
HucnepcHas $aza u qucnepcronHas cpena. Kinaccudukanus
JUCHEpCHBIX cucTeM. [oHsATHE O KOJJIOMIHBIX CHCTEMAX.

Tema 1.4. Bona.
PactBopsI.
DIEKTPOIUTHYE
cKas
JUCCOLMALUs

Bopa. PactBopnl. PactBopenue. Bojma kak pacTBOpHUTENb.
PactBopumocTs BemiecTB. HachlllieHHBIE, HEHACBIIIEHHBIE,
HEPECHIIIEHHbIE PACTBOPBL. 3aBHCUMOCTb PacTBOPUMOCTHU
ra3oB, JKMJIKOCTEl M TBEPIBIX BEUIECTB OT pPa3IMYHBIX
(akTopoB. MaccoBas 107151 paCTBOPEHHOTO BEIIECTBA.
DNEKTpONUTHYECKass  JUCCOLMAIMA.  DJEKTPOJIUTHl U
HEAJIEKTPOJIUTHI. DIeKTPOIIUTUYECKAS JUCCOLMALHUS.
MexaHu3Mbl ~ DIIEKTPOJUTUYECKONH  JUCCOLUAIMM IS
BEUIECTB C PA3JIMYHBIMU TUNAMU XHMHUYECKOH CBS3U.
I'mapatupoBaHHblE U HETUAPATUPOBAHHbIE HOHBL. CTENEHb
ANEKTPONUTHYECKON muccouuanuu. CuilbHble U ciadble
3IEKTPOJIUTHI. OcHOBHbIE MOJIOKEHUS TEOpUHU
AIEKTPOJUTUYECKOU aucconrannu. KuciaoTel, OCHOBaHUS U
COJIM KakK AJIEKTPOJIUTHI.

VY, KP

Tema 1.5.
Knaccudukarus
HEOPraHU4eCKu
X COCIMHCHUM U

HMX CBOMCTBA

Kucnotsl 1 ux cpoiictBa. KuClOTBI Kak 3JE€KTPOJMTHI, MX
KIaccuUKaIMs MO0 pa3iuyHbIM MpU3HAKaM. XHUMHYECKUE
CBOJMCTBA KHUCIOT B CBETE TEOPUH DIIEKTPOJUTHYECKON
JMCCOLMALINY. Ocobennoctu B3aUMOJEUCTBUS
KOHIICHTPUPOBAHHOM CEpPHOM M  a30THOM KHUCIOT C
MeTasutaMud. OCHOBHBIE CIIOCOOBI MOJTyYEHHSI KUCIIOTHI.

OcHoBanus 1 ux cBoiicTBa. OCHOBaHMS KaK JIEKTPOJIUTHL, UX
KJaccu(uKays MO pa3IMyHbIM Mpu3HaKaM. XHUMHYECKUE

VY, KP
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pa3
nen

HaunmenoBaunue
paszzaena

Coneprxkanue pazzena

dopma
TEKYILETr
0
KOHTPOJI
A

3

4

CBOMCTBA OCHOBAHWI B CBETE TEOPUM DJIEKTPOJHUTHYECKOU
quccouuanuu.  Pa3noxkeHue HEpacTBOPUMBIX B BOJIE
ocHOBaHUN. OCHOBHBIE CIIOCOOBI

MOJTy4YEHHS] OCHOBAHUM.

Conu u ux coiictBa. Comu kKak anekTposuThl. Cou cpennue,
KHCJIBIE M1 OCHOBHBIE. XMMHUYECKHE CBOWMCTBA COJIEU B CBETE
TEOPUU  DIEKTPOJUTHUEcCKOM  aucconuanuu. CrocoOsl
Noy4eHus cosen. ['maponus coen.

Okcumpt uw  ux  cBoictBa.  ConeoOpazymonme U
HecoJieoOpa3yromue okcuapl. OCHOBHBbIE, aM(OTEpHBIE U
KHCIIOTHBIE OKCHJIbl. 3aBUCHUMOCTh XapaKTepa OKCHIa OT
CTENEHH  OKHUCJIEHHs  oOpa3yrollero ero  Merajuia.
XUMUYECKUE CBOMCTBA OKCUAOB. [loydyeHne oKCuIoB.

Tema 1.6.
XUMHAYECKHE
peakuu

Knaccuduxarus XUMHYECKUX peaKkum. Peaknuu
COCTMHEHMS, Pa3IIOKEHHS, 3aMeIIeHHS, oOmeHa.
Karanutuueckue peakiuu. OOpatumble M HeoOpaTHMbIE
peaknuu. [OMOreHHBIE U  TETEPOTCHHBIE  PEaKIIHH.
DK30TEPMUYECKHUE U IHAOTEPMUYECKHE peakuuu. TermnoBoi
abdexT  XuMHUUYeCKHX ~— peakuumid.  TepMoXuMHUYECKHe
YpaBHEHUSI.

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE — peakuuu. (CTeneHpb
OKHCIICHUS. Oxkucnurens u BOCCTaHOBJICHUE.
BoccranoButens u  okucieHwe. MeTon  3IEKTPOHHOIO
OamaHca Ui COCTABJIGHUS YPAaBHEHHMH OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUM.

CkopocTh XxuMHUYeCKMX peakuuil. llonarue o ckopocTH
XUMUYECKUX PEAKIUH. 3aBUCUMOCTh CKOPOCTH XUMHUUYECKHUX
peakuuii oT pa3zIMyHbIX (aKTOPOB: MPUPOIbI pEarupyrouux
BEILECTB, UX KOHLEHTpAlMU, TEMIIEpaTyphl, MOBEPXHOCTHU
COIIPUKOCHOBEHUS M UCIOJIb30BAHUS KaTAJIN3aTOPOB.
OOpatuMOCTh  XMMHUYECKUX peakuuil. OOpaTumbie U
HeoOpaTuMble peakiui. XUMUYECKOE PaBHOBECHE U CIIOCOObI
€ro CMEILCHHUS.

VY, KP

Tema 1.7.
Merannber n
HEMETaIIbI

Mertamnbel. OcoOEHHOCTH CTPOEHHUsI aTOMOB U KPHCTaJIOB.
dusnueckue cBoiictBa MetayuioB. Kinaccupukanus Metamion
O pPa3MUYHBIM  TNpU3HAKaM. XHMHYECKHE CBOMCTBa
METAJUIOB. DIEKTPOXUMUYECKUN psil HAMTPSKEHUI METaJIJIOB.
Mertamnorepmus. OOmue cnocoObl MOJyYEHHsS METalIoB.
[Tonsitue o meramnypruu. [lupomeramnyprus,
THJIPOMETAIUTYPTUs U dNIeKTpoMeTautyprus. CriiaBbl 4epHbIe
Y 1|BETHBIE.

Hewmeramnel. OcobeHHOCTH cTpoeHHs aToMoB. Hemetansl —
IIPOCTBIE BELIECTBA. 3aBUCUMOCTh CBOMCTB TaJlOr€HOB OT UX
MIOJIO’KEHUSI B IEPUONUECKOl cucTeMe. OKUCIUTENbHbIE

1 BOCCTAaHOBUTEJIBHBIE CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTHU
OT UX INOJIOKEHUS B PSAAY IEKTPOOTPULIATEIBHOCTH.
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No dopma
pa3 | HaumenoBanue rerymer
e pasjena Coneprxkanue pazzena 0
KOHTpOJI
a A
1 2 3 4
2 cemecmp
Paznen 2. Opranuueckast Xumust
9 [Ipeamer OpraHUYeCcKOu XUMHUH. IIpuponnsie, | ¥V, KP
UCKYCCTBEHHbIE U CUHTETUYECKHE OPraHUYECKUE BEILECTBA.
CpaBHEHHE OPraHNYECKUX BEUIECTB C HEOPraHMUYECKUMHU.
BanentHOCTE. XMMHYECKOE€ CTPOCHHME KaKk IMOPAJIOK
COEIMHEHUS! aTOMOB B MOJIEKYJIbI [10 BAJIEHTHOCTH.
Tema 2.1. Teopust CcTpoeHUs OpraHMdeckux coeauHeHun A.M.
OCHOBHEIC BbyrnepoBa. OCHOBHBIE TOJIOKEHUS TEOPHUH XHUMHYECKOTO
OHSTHS crtpoenus. M3omepus n H30MEPEL Xumuueckue Gopmynbl U
. | MOJIelM MOJIEKYJI B OPraHUYEeCKON XUMHUH.
OpraHnyYecKoin
Knaccudukanus opranmdeckux BemiecTB. Kimaccuduxarus
XUMHH U TEOPUS
cTpoeHns BEILECTB M0 CTPOCHUIO YIJIEPOJHOTO CKelleTa U HAIUYHUIO
(GbyHKIIMOHANBHBIX rpynmn. ['omosorn u romosnorus. Havana
OpraHUYECKUX
p— HoMeHksarypsl [UPAC. } }
Knaccudukanus peakuuii B opraHudeckoi xumuu. Peakiun
MIPUCOETUHEHUS (ruapupoBaHuUs, raJIoreHUpPOBaHMUS,
TUAPOTraJIOr€HUPOBAHMS, rUpaTalym). Peaknun
OTIIEIUICHUS (JIeTUAPUPOBAHUS, JETHIPOraoreHUPOBAHNUS,
JETUIpATAIINN ). Peakmun 3aMellEeHUsL. Peaknuu
M30MEpU3aALINN.
10 Anxanbl. ['oMonorudeckuit psi, n3oMepusi 1 HomeHkiatypa | Y, KP
AIKaHOB. XMMHUYECKUE CBOWCTBA ajJKaHOB (METaHa, dTaHa):
TOpEHHE, 3aMEIECHHUE, pPAa3JI0KEHUEe, JETUIPUPOBAHHUE.
[IpuMeHeHne alkaHOB HA OCHOBE CBOMCTB.
AJNKeHbl. DTUJIEH, €r0 MoJyuyeHue (AeruApupoOBaHUuEeM dTaHa,
JernojuMepu3anuei noiaudtuieHa). ['omosioruyeckuit psa,
U30Mepusl, HOMEHKJIaTypa aJIKCHOB. XUMHUYECKUE CBOMCTBA
3THJIEHA: TOpEHUe, KayeCTBEHHbIE peakiiu (00eciiBeunBaHme
OpoMHOI BOJBI W pacTBOpa II€pMaHraHaTa Kajwus),
rufparauus, noauMmepuszanus. llpuMmenenue sTuieHa Ha
Tema 2.2. OCHOBE CBOMCTB.
VYrneBopoponsl | Jluensl u kayuyku. [loHATHE 0 qUEHAX KakK YIrJIeBOJIOPOJIAX C
U UX JBYMsI  JBOMHBIMU  CBSI3AMHU. COIpPSIKEHHbIE  JIUEHBI.
MIPUPOIHBIE XuMmuyeckue cBoicTBa Oyraauena-1,3 u  u30mpeHa:
HUCTOYHUKH oOecriBeunBaHe OpOMHOW BOABI W MOJUMEpH3AlMs B

Kay4dyku. HaTypanbHblil ¥ CUHTETHYECKHUE KaydyKH. Pe3uHa.
Anxunbl. AnerusneH. XUMHYECKHE CBOMCTBA aLETUIICHA:
ropeHue, obeclBedrBaHle OPOMHON BOJBI, MPHCOEANHEHHE
XJIOpOBOAOPOJa U rujparanus. IIpumenenue aneruiieHa Ha
OCHOBE CBOMCTB. MeKKIaccoBast H30Mepus ¢ alKaJueHaMU.

Apensl. benszon. Xumuueckue cBoiicTBa OeH301a: TOpEHHE,
peaknMu 3aMenieHust (raJoreHUpOBaHUE, HUTPOBAHHUE).
[IpumeneHune 6eH3051a Ha OCHOBE CBOMCTB.

IIpuponHble UCTOYHUKH YIrIIeBOAOpPOAOB. lIpuponnsiii ras:
COCTaB, IPUMEHEHUE B KAUECTBE TOIUIMBA.
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pa3
nen

HaunmenoBaunue
paszzaena

Coneprxkanue pazzena

dopma
TEKYILETr
0
KOHTPOJI
A

3

4

Hedts. CoctaB u nepepaborka Hedrtu. [leperonka HedTH.
HedrenpomykTsi.

[IpodunbHbie ¥ MpodeccCHOHATEHO 3HAYMMBIC JIIEMEHTBI
COJZIEpKaHUS. [IpaBuno B.B. MapKOoBHHUKOBA.
Knaccudukanus u HazHaueHne kayaykoB. Kimaccudukanus u
Ha3HaueHue pe3uH. BynkaHuzanus kaydyka.

[Tonydyenue areTwieHa MHUPOJIU30M METaHA U KapOUIHBIM
cnocoboM. Peakuus monuMepu3aluu  BUHWIXJIOPHJA.
[lonuBHHMIXJIOpUA M €ro IpUMEHEHHe. Tpumepusanus
areTuiIeHa B O€H30II.

[Tonsitne 06 skcTpakuuu. BoccraHoBieHne HUTpoOeH301a B
aHWIH. ['oMonorndeckuii psg apeHoB. Tomyos. HutpoBanue
TonyoJsa. TpoTui.

OcCHOBHbBIE HaIlpaBJICHUS MPOMBIIUIEHHON TiepepaboTKu
npupoaHoro rasza. IlomytHelii HedpTsHOM ra3, ero
nepepadboTka.

[Ipouiecchl MpOMBIIIIEHHONW MepepadoTKu He(TU: KPEKHUHT,
pudopmunT. OKTaHOBOE YKCII0 OCH3WHOB U IIETAHOBOE YHCIIO
JIU3ENbHOrO TOIUIMBA. KOKCOXMMHYECKOE MPOU3BOJCTBO U
€ro NpOAYKIHS.

11

Tema 2.3.
Kucnopoaconep
JKalue
OpraHUYeCKHe
COeIMHEHHS

Crouptel. Tlomyuenune »TaHoJIa OpOXKEHHEM TIIFOKO3BI U
rujpaTande sTwieHa. [WapokCWIbHAsg Tpylma Kak
¢byukunonanpHas. I[loHATHE O TpeAeNbHBIX OJHOATOMHBIX
cnuprax. XMMHUYECKHEe CBOMCTBA 3TAHOJIA: B3aUMOJICHCTBHE C
HaTpueM, oOpa3oBaHUE MPOCTBIX U CIOXKHBIX J(PHUPOB,
OKHuCJIeHHe B anpleruj. lIpumeHeHHe STaHOJa HAa OCHOBE
CBOMCTB.

['muuepuH kak NpeAcTaBUTENb MHOTOATOMHBIX CIIHUPTOB.
KauecTBeHHass peakuusi Ha MHOTOATOMHBIE  CIUPTHI.
[Ipumenenue riuunepuHa.

Oenon. duzmyeckre M XUMHUYECKHME CBOHCTBa (heHouna.
B3aumHoe BiMsHHME aTOMOB B MoJieKyne  (peHona:
B3aMMOJICIICTBIE C THAPOKCHIOM HAaTpus U a30THOM
kucioroil. [Ipumenenne geHona Ha OCHOBE CBOMCTB.
Anbnerunsl. [lonstue 06 anpaerugax. Ajbaeryuanas rpymnmna
Kak (QyHKuuoHanbHas. DopManpAeruag U €ro CBOMCTBA:
OKHCIIEHUE B COOTBETCTBYIOIIYIO KHUCIOTY, BOCCTAHOBJIEHUE
B cooTBeTcTBytoumui cnupt. [lomyueHue anbaerugoB
OKHCIIEHUEM COOTBETCTBYIOIIUX CHHUPTOB. [IprmeneHue
(dhopmanpaeruaa Ha OCHOBE €ro CBOWCTB.

Kap6onoBbie kucnotsl. [loHSTHE 0 KapOOHOBBIX KUCIOTaX.
KapOokcunphas rpymnmna KaK GbyHKIIOHATBHASL.
l'omonoruueckuit  psig =~ MpenenbHbBIX  OJHOOCHOBHBIX
KapOOHOBBIX KuCJHOT. llomydeHne KapOOHOBBIX KHCIOT
OKHCIIEHUEM aJIbJIETI0B. XUMHYECKHE CBOMCTBA YKCYCHOM
KHCTIOTBI: 00II[Me CBOMCTBA C MUHEPATbHBIMU KHCIOTAMH U

VY, KP
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pa3
nen

HaunmenoBaunue
paszzaena

Coneprxkanue pazzena

dopma
TEKYILETr
0
KOHTPOJI
A

3

4

peakuus srepudukanum. [[pumeHeHne ykCycHOM KUCIIOTHI Ha
OCHOBE CBOWCTB. BpIclINe >KHpHBIE KHCIOTBI HAa IPUMEpPE
HNaJIbMUTUHOBOM U CTEApPUHOBOM.

Crnoxnble 3¢upsl U kupbl. [lomydeHue CIOXKHBIX 3PUPOB
peakumeit srepudukanmun. Ciaoxuble 3QUpsl B IpUpoe, ux
3HaueHue. [IpumeHeHHe CIIOXKHBIX J(QUPOB Ha OCHOBE
CBOWCTB.

Kupsl kak cinoxsasle 3pupbl. Kiaccudukauus xupos.
XUMHYECKUE CBOMCTBA JKUPOB: THAPOIU3 U THAPUPOBAHUE
KUAKUX KUpOB. [IpuMeHeHue *KUpOB Ha OCHOBE CBOWCTB.
Msuna.

VYrneBoapl, UX KiacCUpUKausi: MOHOcaxapuibl (TIIOKO3a,
dbpykTo3a), naucaxapuasl (caxapo3a) U TOJHUCAXaPHJIBI
(Kpaxmai U LeJT0I03a).

['moko3a — BemectBo ¢ JBOMCTBEHHOM (yHKIuEH —
ATBJAETUAOCHUPT.  XUMHUYECKHE  CBOWMCTBA  TJIFOKO3bI:
OKHUCJICHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAQHOBJICHHE B
copOut, cnuptoBoe OpoxkeHue. [I[puMeHEHHE TIIIOKO3BI Ha
OCHOBE CBOMCTB.

3HayYeHue YriIeBOJOB B JKUBOU MPUPOJIE U KU3HU YEIOBEKA.
[lonaTne 0 peakuusAX MOJUKOHACHCAUMU W THAPOJIM3a Ha
MIpuMepe B3aMMOIIPEBPAILCHUI: IIII0K03a 74® nosmcaxapu.
[IpodunsHpie U TPO(PECCHOHATHEHO 3HAYMMBIC JJIEMEHTHI
coaepxaHusd. MeTUIOBBIA CIHUPT M €r0 HMCIHOJIb30BaHUE B
KaueCTBE XMMHUYECKOTO ChbIpbsA. TOKCHYHOCTh METAHOJIA U
npaBWiia TEXHUKUM Oe30MacHOCTH Mpu paboTe ¢ HUM.
OTWICHIVIMKOJIb M €ro  npuMeHeHue. TOKCHYHOCTh
STWJICHTJIUKOJS M TpaBWiIa TEXHUKH O€30MacHOCTH NpU
paboTte ¢ HUM.

[Tonyuenue d¢eHona H3 MPOAYKTOB KOKCOXHMHYECKOTO
MPOU3BOJICTBA U U3 OEH30a.

[Monmukonnencauust  popmanpaeruga ¢ ¢GeHOIOM B
(benonodopmanbaeruanyo cmoiy. Aneranpaerus. [lonarue
0 KETOHax Ha mpumepe aunetoHa. [IpumeHeHue aneroHa B
TEXHUKE U MPOMBILIJIEHHOCTH.

MHoroo6pa3ue KapOOHOBBIX KHUCIOT (IaBesieBasi KUCIIOTA
KaK JBYXOCHOBHAsl, aKPWJIOBAsl KUCJIOTA KaK HeNpeaebHas,
OEH30IfHast KUCIIOTa KaK apOMaTH4YeCcKas).
[InenkooOpa3ytomue Macia. 3aMeHa >KUPOB B TEXHMKE
HENUILEBbIM ChIpbeM. CUHTETUYECKUE MOIOIIINE CPEICTBA.
MonouHokucnoe OpokeHue TIoKo3bl. Kucinomonounsle
poxykThl. CunocoBanue KOpMoB. HuTpoBaHue LEIIONO03BI.
[IupokcuiuH.

12

Tema 2.4.
AzoTcoepixalll
ue

Awmunsbl. [Tonarue o0 amuHax. AnudaTuyeckue aMUHBI, UX
Kinaccuukamuss M HOMEHKJaTrypa.  AHWIMH,  Kak
opraHuueckoe ocHoBanue. IlosiyueHue aHuiamHa W3

VY, KP
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XUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT: B3aMMOACHUCTBHUE C
mieJioyaMu, KUCJIOTaMHM M JIpyr C JpyroM (peakius
noJuKoHAeHcauu). [lenTuaHas CBsA3b W TOJUTETITHIBI.
[IppuMeHeHne aMMHOKHMCIOT Ha OCHOBE CBOMCTB. benkw.
[lepBuunas, BTOpUYHAs, TPETHYHAS CTPYKTYpPHl OEIKOB.
XUMHYECKHUE CBOICTBa OENKOB: TOpEHHE, IeHaTyparus,
TUAPOJN3, IBETHBIC peakiuu. buonornyeckue ¢GyHKIUU

o6enkoB. Ilonumeprl. benku u  mosucaxapuabl — Kak
ouononumepsl.  [lmactmaccsl.  [lonmydeHue moaumepoB
peaKuHeﬁ MMoJIMMEpHU3aliu u IIOJIMKOHJACHCAIINH.
TepMmormiacTHuHble W TEPMOPEAKTHUBHBIE  IIACTMACCHI.

[IpencraButenu miuactmacc. BosokHa, X kiaccugukaus.
[Tomyuenne BOJIOKOH. OTtnenpHBIE MPEICTAaBUTEHN
XMUMHUYECKHUX BOJIOKOH.

Ne dopma
TEKyIIer
pa3 | HaumenoBanue ym
Coneprxkanue pazzena 0
nen pazzena
a KOHTPOJ
s
1 2 3 4
opranuveckue | HUTpoOeHsoia. [I[puMeHeHne aHUIMHA HAa OCHOBE CBOMCTB.
COCIMHEHUS. | AMUHOKHUCIIOTBI. ~ AMHUHOKHCIIOTBI ~ KaK  amM(OTepHbIC
[Tommmepsr TU(PYHKIIMOHATLHBIC OpraHHYECKHE COCMHEHMUSI.

[Tpumeuanne: T — TectupoBanue, P — nHammcanume pedepara, ¥ — ycTHbI ompoc, KP —
KOHTpOJIbHasA paboTa

2.4.2. 3aHATHS CEMHUHAPCKOT0 THIIA

dopma
HanmenoBanue .
No pasena ConeprkaHue 3aHATUA CEMUHAPCKOTO TUTIA TEKYILETO
KOHTPOJIS
1 2 3 4
1 cemecmp
Pazgen 1.
OO0111as1 1 HEOpraHUYecKasi XUMHUS
Tema 1.1 YcTHBIN onpoc 1o TeMe. }
OCHOBHBIC BrinonHeHue npakTUYECKUX 3aJaHul ¢ PEBﬁOpOMZ
1 OHSTHS 1 - HAXOXJICHUE MPOCTEUIIIECH XHMfIquKOI/IV bopmybL, [P, T
SaKOHEL Xy |PACICTPL CBA3AHHBIE C MOJIAPHOH MaccOH 1 KOJIMYECTBOM
BEILECTBA.
Tema 1.2 VYeTHBIN onpoc N0 TEME.
[lepuonuueckuii |BeimonHeHe MPaKTUYECKUX 3aJaHHUI ¢ pa300poM:
3aKOH U - TIOCTPOEHUE IEKTPOHHBIX (OPMYI DIEMEHTOB;
[lepuoanueckas |- onpeneneHue CBOMCTB AJIEMEHTOB UCXO/S U3 MOJIOKEHUS B
2 cucrema NEPUOJAUYECKON CUCTEME. P, T
XUMHUYECKUX
anemeHTOoB J[.1.
MenneneeBa u
CTPOEHHE aToMa
Tema 1.3. Y CTHBIN ONPOC IO TEME. }
3 CrpocHic BrinonHenue npakTuyeckux 3a71aHuH © pazbopom: 1P, T
BelecTBa - ONpEIENICHNE BUAA XUMUYECKON CBSI3U, BAJICHTHOCTH,
MOJISIPHOCTHU CBSI3U, CTENIEHU OKUCIICHUSI.
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Tema 1.4. Bona.

Y CTHBIN ONIPOC 10 TEME.
BrInonHeHne npakTHUeCKuX 3a7aHuii ¢ pa3dopom

PactBopsI. - COCTaBJICHME YPABHEHUN PEAKLUN B MOJIEKYJISIPHOU U oP. T
DNEKTPOTUTHYEC [HOHHOH (popMax. ’
Kasl TUCCOLIMALINS [- PAaCUETHBIE 3aJaul Ha BBIYMCIIEHUE MAaCCOBOM J0JIU U

Macchl BELIECTBA B paCTBOPE

YCTHBIM OPOC IO TEME.

- Ollpe/ielIeHNE MPUHAIEKHOCTH K COOTBETCTBYIOLIEMY
KJIaCcCy HEOPraHMUYECKUX COEAUHEHUI;

- OIIpeIeTIeHHE 110 CUCTEMaTUYECKON HOMEHKIIaType

Tema 1.5. Ha3BaHUs OIPEJIEICHHBIX IIPEACTABUTENEH KIaCCOB
Knaccugukanus |HeopraHn4eckux CoeIMHEHUN;

HEOPraHMYECKHX |- HAIIMCAHUE YPABHEHUM XUMHYECKUX PEAKIMM s P, T
COEJIMHEHUH U UX |OCYILECTBICHUS 1IEMOYKN B3aUMHBIX ITPEBPALICHUM
CBOICTBa MIpe/ICTaBUTENEN Pa3IMuHbIX KJIacCOB HEOPraHUUECKUX
COCTMHEHUH
- OIIpe/IeJIeHNE BO3ZMOKHOCTH MPOTEKAHUSI XUMUYECKON
peaKkiuu MeXay ONpeIeJIeHHBIMU MPEACTaBUTEIIMU
KJIACCOB HEOPraHMYECKUX COCTMHEHUI
VY CTHBIN OnpoC N0 TEME.
BrinonHenue npakTuyeckux 3alaHuil ¢ pa30opom:
- pacueT U3MEHEHUS YHTAJIBITHH, SHTPOITUHA U SHEPTUH
['m60ca XMMUYIECKUX peaKITuii;
- OIIPEJEIIEHNE BO3MOKHOCTH ITPOTEKAHUS XUMUYECKOMN
Tema 1.6. peaKuUH NpH TaHHBIX YCIOBUSX;
XUMHUYECKUE |- OMPEACIICHUE TEMITEPATYPhl HAYaJIa MPOTEKAaHMS ITpoIecca [P, T
peakuuu - ONpEJEIICHNE HAIPABIICHNUS CMEILIEHHS COCTOSHUS;
XUMHUYECKOTO PABHOBECHSI I10J] BIUSHUEM BHEIIHUX
(hakTOpoB;
- COCTaBJICHHE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUNA METOJOM 3JIEKTPOHHOTO
6ananca. OnpeseneHre OKUCIUTeNIed 1 BOCCTAHOBUTEICH.

Tema 1.7. VYcTHBIN onpoc 1o TeMe.

Meramipl 1 |BpInoHEHHE TPAKTHYECKUX 3aJaHUH ¢ pa3dopom: [P, T

HEMETAJUIbl |- pACUYEThI 10 YPABHEHUSIM PEAKIU.

2 cemecmp
Paznien 2. Opranndeckasi Xumus
Tewma 2.1. YCTHBINM OpocC 110 TEME.
OcHoBHbIE
MOHATHUSA
OpraHuYecKou [P, T
XUMUU U TEOPUs
CTpOEHUs
OpPraHUYEeCKUX
COCIMHEHUN
Y CTHBIN ONPOC TI0 TEME.
Tema 2.2 BrinonHenue ynpaxxHeHUN Ha COCTaBICHUE CTPYKTYPHBIX
- (hopMyn U30MepoOB U HA3BaHUU MO CUCTEMATHUYECKOM
Yraesonopoasl U o
(MexTyHapOTHOM ) HOMEHKIIAType alkaHoB. Perenue 3amau [P, T

UX MIPUPOJIHBIE
HCTOYHUKH

10 YpaBHCHHIO peaKuHﬁ. Pemenue PaCYCTHBIX 3a/1a4.
HazBanwus HEMPCACIbHBIX YIIJICBOJOPOJ0B I10
CHCTEMaTHYECKON U paHHOHaHBHOﬁ HOMCHKIJIATYpPEC I10




21

(dhopmynam u coctaBineHue GOpPMYII, UCXO U3 UX HA3BAHMIA

VY CTHBIN OIPOC TI0 TEME.

Tema 2.3. BriBo opmyIt KHCIIOpOACOepKAIINUX BEIIEeCTB. PacueTsl
Kucnoponconepx ’
10 ane 110 XHMIIECKAM yPaBHEHUAM. 3aernnerle U yriryojaeHue [P, T
3HaHUM O CTPOCHUH HOMEHKJIAType U CBOMCTBAX
OpraHuYecKue
COCTHHCHHS QIb/IETHI0B. BriscHenne B3auMocCBsI3u MEJK Ly CTPOCHHEM H
CBOMCTBaMU KapOOHMIILHBIX COCIMHCHHIMA
Y CTHBIN OIPOC IO TEME.
Pacyer Mo XuMu4ecKuM ypaBHEHHSIM Ha BBIBO (hOPMYITBI
aMHHa HEeU3BECTHOTO cTpoeHus. Pemenue 3amay mo
XUMUYECKUM ypaBHeHUsAM. OnpeienieHrne MOJIEKYIIIpHOM
(hopmysbl aMHHA HEU3BECTHOTO CTPOCHUS IO MPOTyKTaM
CrOpaHUs €ro B KUCJIOPOJIE BO3AyXa.
Pacuer mo XxuMu4ecKuM ypaBHEHUSIM Ha BBIBOJ (DOPMYIIBI
Tema 2.4. aMHHOKHUCIIOTHI HEU3BECTHOIO CTpoeHHUs. Pemenue 3amad no
A3oTCoIepKalIie| XUMUYECKUM  ypaBHEeHUsIM. OTmpeneneHne MOJISKYISIPHOU
11 opranuyeckue |GopMyabl aMUHOKHUCIOTHI Heu3BecTHOTO cTpoeHuss mo| IIP, T
COCIMHEHUS.  |IPOJyKTaM CTOpPaHUS €ro B KUCIOPOE BO3AyXa.
[Tomumepst  |Pemenne SKCepUMEHTAIBHBIX 3a/ad Ha HJICHTU(DUKAIUIO
OpraHWYEeCKUX COeIMHEeHMH. Pacmo3HaBaHue TmiacTMacc H
BoJIOKOH. OmnpeneneHue GopMysn HEHM3BECTHOTO COCTaBa IO
IJIOTHOCTHU WX TAapoB, TO COJEPKAHHUIO DJIEMEHTOB.
Omnpenenenrue MOJICKYJIIPHON (POPMYIIBI MOMACCOBOW JIOJTH
BXOJSIIMX B COCTaB COEIWHEHMS 3JIEMEHTOB. Pacdersl 1o
XUMHUYECKUM (QopMysiaM C HCHOJIb30BAHUEM XHMHUYECKUX
ypaBHeHUH. Permenue 3ama4y Ha n30BITOK-HETOCTATOK.
2.4.3. IlpakTnyeckue 3aHATUSA
dopma
HaumenoBanue N
Ne pasena CopnepxaHue NpakTUYECKUX 3aHATUN TEKYLIETro
KOHTPOJIS
1 2 3 4
1 cemecmp
1 Pasznen 1.
OO011ast 1 HeOpraHUYeCcKasi XUMHUs
1. Onpenenutb XUMHYECKYIO (hOpMYITy BEIIECTBA ,
o0pa3yrolerocs npu MoJIHOM B3auMOJecTBUH 1.6T cepsl 1
2.8 r xenesa.
2. Onpenenuts XUMHUYECKYIO (hOpMYIly BEIlecTBa , €Clin
Tema 1.1 M3BECTHBI MaCCOBBIE JIOJIM AJIEMEHTOB , BXOJSAIINUX B €r0
1 OCHOBHBIE coctaB : Na - 32,4% , S- 22,5% , O - 45,1%. P, T
MIOHATHUS U 3. Onpenenutb Maccy kapOOHAaTa Kajus, €Cliu ’
3aKOHBbI XUMUH |KOJIMUECTBO BelecTBa cocTaiseT 0,2 MOJIb.
4. OnpenenuTh KOJMYECTBO BEUIECTBA OKCUJIA CEPBI
Maccou 12r.
5. Kaxkoe xonmuecTBO BeliecTBa COAEPKUTCS B
cynbdue xxene3a Maccoit 44 r.
Tema 1.2 MonenupoBanue nocrpoerus [lepuonndeckoit TabaUIIbI
[lepuoanueckuii [ XUMHUYECKUX IIEMEHTOB.
2 P, T
3aKOH U
IMepuonuueckas |1. Kaxkoii u3 pi1eMeHTOB — JIUTHI WK Kaluil o01agaer
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cucrema
XUMHUYCCKUX
anementoB /JI.M.
MenpeneeBa u
CTPOCHHE aToMa

0oJee BRIPAKEHHBIMHA METANTMICCKUMHU CBOMCTBAMHU?

2. Kaxoit u3 anemenToB 3 nepuoja siBisieTcsi HauboJsiee
TUIUYHBIM HEMETAIIOM?
3. B xakoli rpynne u B KakoM IIEpHOJIe HaXOIUTCS

3JIEMEHT C NOPSAAKOBBIM HOMepoM 207

4.Kakye M3 NEepeyUCIIEHHbIX HUXE O003HAUYEHUH aTOMHBIX
opbOuTanei He uMerOT cMbicaa: 4p, 1d, 2s, 5f, 2d, 3p, 1s, 1p?
o. Hanwmcatp 31eKTpoHHYIO GOpMYITy XJIOpa.

Tema 1.3.
Crpoenue
BEIIlECTBA

[IpuroToBiieHue cycneH3un kapooHaTa KaJlbLiis B BOJIE.
[Tonyuenue 3MyabCUM MOTOPHOTO MacJa.
O3HaKoMJIEHHE CO CBOMCTBAMU JMCIIEPCHBIX CUCTEM.

1. Onpenenuts Tun xumudeckoii csizu B KCI, HI, Fa.
2. B kakoM coeAMHEHHWH B PSJly TaJIOT€HOBOIOPOJIOB
CBSI3b SBJIAECTCSI HAMOOJIEE TOJISIPHOM?
3. B kakyio cTopoHy cMeleHa 3JIeKTPOHHAs TUIOTHOCTh
B COCIMHEHUAX KUCIOPOa C:

KaJIbITUEM,

BOJIOPOJIOM,

dTopom,
. YIIEpOAOM,
. o6pomom?
4, Uewm oOycrioBiieHa BAJIGHTHOCTD 4 y aToMa yriiepojaa?
5. Onpenenuth BaJEHTHOCTh M CTENEHb OKHUCICHHS
yriaepoja B:
. CoHs
. HCOOH
. COz,

P, T

b

Tema 1.4. Bona.
PactBopsI.
DIEKTPOIUTHYEC
Kasi AuCCcoLMaIus

[IpuroToByieHne pacTBopa 3aJJaHHOW KOHIEHTPAIIUH.

1. Kakyto maccy cynbaTta HaTpus U BOJbI HY’)KHO B3SITh
JUIS TIPUTOTOBJICHUSI PacTBOpa ¢ MaccoBOW JoJeil cynbdara
HaTpus 5% maccoit 150r.

2. K pactBopy cepHoii kuciaotel, oobéMoM 400 wmur,
mwiotHocTh 1,1 r/mut, maccoBas monst 15%, noGaBunmu Body
Maccoi 60r. OnpenenuTb MacCOBYIO JIOJIK0 CEPHOM KHCIIOTHI
B [IOJIy4EHHOM pPacTBOpE.

3. K pactBopy maccoit 200r, MmaccoBast 1oyl Xjopuaa
HaTpus cocraBisieT 5%, nobGaBumu Bogy o0bEMOM 100mi.
Ornpenennuts MacCOBYIO JIOJIKO COJIM B MOJYYEHHOM pacTBOpE
(mmotHOCTH BOABI 1 1/MiT).

4. Bonanslii pactBop ¢ MaccoBoi goseit ammuaka 10%
Ha3bIBaeTCs HamaThIpHBIM cnupTtoM. Kakoit o0néM raza
noTpedyeTcss MpH HOPMATbHBIX YCIOBUSX, IS MOJTYYCHUS
HalaTBIpHOTO crnupTa 06bEMOM 250Mn moTHOCThIO 0,96
r/Tm?

S. Kakoit 00B€M pacTBOpa ¢ MaccoBOH osel cepHOi
kucnotel 9,3% (rwiotnocts 1,05 r/mim), motpebyercs uis
npurotossieHus pactsopa 0,25M H2SO4 06béMom 80mut.

TP, T

Tema 1.5.
Knaccudukarus
HEOPraHHUYECKUX

HcneiTanue PacTBOPOB KUCIIOT HHAUKATOPAMMU.
BzauMopelicTBue MeTaIOB C KUCIIOTaAMH.

BzauMopelicTBue KUCIOT C OKCHIAMU METaJIOB.

TP, T
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COEIMHEHHUN U UX
CBOICTBa

B3anmoaencTBie KUCIOT C OCHOBAHUSIMH.
B3anmonencTBue KUCIOT € CONSIMH.

HcnbiTaHne pacTBOPOB LIEN0YEN UHAMKATOPAMM.
B3anmopericTBue nienouei ¢ CoasaMHu.
PasnoxeHne HepaCTBOPUMBIX OCHOBAHUM.
B3aumopaericTBue coeil ¢ MeTalllaMH.
B3aumopericTBue coseit Apyr ¢ Apyrom.
I'maponus coisiel pa3Iu4yHOrO THIIA.

1. OrnpenenuTh MPUHAUICKHOCTh K COOTBETCTBYIOIIUM
KJIaCCaM HEOPraHWYECKUX COCIMHEHU

Ca0, NaOH, AICIz, Mg(OH)., Fe(OH)3, H3POs, NaHCOs,
HCI, K2SO4, H2S04, CaCOs3, HCIO:.

2. Ha3Batb 1O cuCTEeMaTH4YeCKOW  HOMEHKIIAType
COCTMHEHUS

Ca0, NaOH, AICIz, Mg(OH)., Fe(OH)3, H3POs, NaHCOs,
HCI, K2SO4, H2S04, CaCOs3, HCIOx.

3. Hanmcare ypaBHEHHMs XMMHMYECKMX pEaKIMM s
OCYIIIECTBJICHUS [IETIOYKH MTPEBPAIICHUI

S — SOz — H2S03 — NaSO3

Ca — CaO — Ca(OH)2 — CaSOg4

Al — AICIz — Al(OH)3 — AlLO:s.

4, OnpenenuTh BO3MOKHOCTh B3AUMOJEHCTBUS MEKY
1) OKCHJIaMH, 2) KHCJIOTaMH, 3) OCHOBAHMIMHU, 4) COJIIMH

Tema 1.6.
XUMHYECKHE
peakiuu

Peakmus 3aMerieHuss Meau KeJlIe30M B PacTBOPE MEIHOTO
Kyropoca.

Peaxmuu, uaymue ¢ o6pazoBaHHEM Ocajka, ra3a Wi BOJIBI.
3aBUCUMOCTb CKOPOCTH B3aMMOJCHCTBHS COJITHOM KHCIOTBI
C METaJUIaMH OT WX MPUPOJIBIL.

3aBUCHMOCTb CKOPOCTH B3aMMOJICHCTBUS ITMHKA C COJISTHOM
KHUCIIOTOM OT €€ KOHIIEHTPAI[|H.

3aBUCHMOCTBH CKOPOCTH B3auMoieiicTBus okcuna meau (I1) ¢
CEpPHOM KUCJIOTOW OT TEMIIEPATYPHI.

1. [Ipy monydyeHMM amMMHaka M3 OJHOTO MOJISI a30Ta
BoiAesercs 92,4 x/xx termaoTel. Kakoe KOJIMYeCTBO TEIIOTHI
BBIJIEIISIETCSI, ecliu ITpopearupyeT 10 mosneit azora?

2. VBenuuuBaeTcsT WM YMEHBIIAECTCA HHTPONHUS B
CJIeIYIOLIUX cUCTEMax?

H2O¢) — H20(r)

P4y + 10F2) = 4PFs5(y

l>r) + Clary = 21Clry

BF3(r) + NH3(r) = H3NBF3(F)

3. Jlnsg KakuxX BEUIECTB OJHTAJbIHSA OO0pa3oBaHUs U
sHeprusi [ m66ca oOpa3oBaHUs MPUHUMAETCS PaBHOU HYIO?
[IpuBenute npuMepsl.

4, Kakoii cmbicn umerot HepaBencTBa AG°<0, AG*>0 u
paBerctBo AG° = 0?
5. BbIYrcnuTh MpH CTaHIAPTHBIX YCIOBUSX U3MEHEHUE

SHTAJIBIIMU, SHTPONIUH U 3Hepruu ['mbbca ans peakuuu C2H2
@+ 020 = CO2 ) + H20 )
CI[eHaTL BBIBOJ O BO3MO>XHOCTHU HpOTCKaHI/IH pCaKI_II/II/I B

TP, T
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JTAHHBIX YCIIOBUSIX.

6. Boccranosnenue Fe203 Bogopogom npotekaer ¢ AH®
= 96,61 x/lx/Monb. Bo3MokHa 5 3Ta peakuus INpU
CTaHJIAPTHBIX ycioBusX, ecnu AS = 0,1387 96,61 xJx/mMonb
rpan? Ilpu kakoil TemmepaType HAyHETCS BOCCTAHOBIIEHUE
Fe203?

7.PacctaButh K03(p(PULIMEHTHI B ypaBHEHUSX OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN 10 METOAy 3JIEKTPOHHOTO
OanaHca

KMnO4 + HCI = KCI + MnCl; + Cl.+ H20

KoCr207 + HaS + HaSO4 = K2SO4 + Cra(S04)3 + S+ H20
K2S03 + KMnOs + H2SO4 = KSO4 + MNnSO4 + H20

3akajika u OTIYCK CTallu.

O3HaKoMJIEHHE CO CTPYKTYPAaMHU CEPOTro U OEsIoro yyryHa.
Pacno3naBanue pyj xenesa.

[Tomy4yenue, coOupanue U pacro3HaBaHHUE Ta30B.

1. [Touemy mienoyHble U MIETOYHO3EMEIbHBIE METAJUIbI
HMMEIOT B COEAMHEHUSAX €IMHCTBEHHYIO CTETIEHb OKHCJICHMS:
(+1) u (+2) COOTBETCTBEHHO, a MeTaIbl MOOOYHBIX
MOATPYII, KaK MPaBUJIO, MPOSIBIISIIOT B COETMHEHUSIX pa3HbIe
CTEIIEHU OKUCIICHUS?

2. CpaBHUTE AIIEKTPOHHOE CTPOEHUE aTOMOB AJIEMEHTOB
VII rpynmei: mapradmna u xjaopa. OObsICHUTE pa3inyune B UX
XUMUYECKAX CBOWCTBAX M HAJIM4YHE pPa3HBIX CTENEHEH
OKHUCJICHHUS aTOMOB y 000UX 3JIEMEHTOB.

Tema 1.7.
3. [Ipu o6paboTke 8 T cMecH MarHusl U OKCHJIa MarHus
Mertamis! 1 N N IIP, T
HemeTay  |COTAHOH KHCIOTOH BBIIENMIOCH 5.6 n Bomopoma (H, y.).
KakoBa maccoBas mosst (B %) okcuma MarHusi B MCXOJHOM
cmecu?
4. Kakyto Maccy cynbdaTa [UHKA MOKHO MOJIY4YUTh MIPU
B3auMoJercTBUA u30bITKa ImHKAa ¢ 500 ma 20%-mHOTrO
pacTBopa CEpPHON KHCIIOTHI C TIIOTHOCTHIO 1.14 1/mMn?
5. Uepes pactBOp, coxaepxamuid 10 r© eakoro Harpa,
nponyctwiin 20 r cepoBogopona. Kakas conb u B Kakou
KOJIMYECTBE MOJTYIUTCs?
6. [Ipu o6paboTke 30 r M3BECTHSAKA COJITHON KHCIIOTOM
nosyuminock 11 r yrnekucnoro ra3a. Kakoa maccoBast nons
KapOoOHaTa KaJlbLUs B IPUPOJTHOM H3BECTHSKE?
7. l'azoo0pa3ubiii ammuak obvemMom 2.24 1 (H. y.)
norJiomieH 20 T pactBopa (HochOpHOM KUCIOTHI ¢ MACCOBOM
noneit 49%. Kakast cosp oOpazoBanack, KakoBa ee Macca?
2 cemecmp
Pasznen 2. Opranndeckas XuMust
Tewma 2.1.
OcHoBHbIE
MOHATHUSA
OpraHu4eCcKOn .
H3roroBnenue Moienen MOJIEKYI OPraHUYECKUX BEILIECTB. [P, T
XUMUU U TEOPUs
CTPOEHHUS
OpraHUYEeCKUX

COEIMHEHUN
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Tema 2.2.
VYrieBonopoisl U

O3HakoMIIEHHE ¢ KOJUICKIHeH 00pa3oB HEPTH U IPOAYKTOB
ee mepepadoTKu.

O3HakomIIeHHE C KOJUICKIMEeH KaydyKoB H 0Opa3namu
W3/EIINN U3 PE3UHBL.

1. N300pa3uth 1 Ha3BaTh U30MEPHI H-OKTaHA.

2. Hanwmcats cTpykTypHBIe POpPMYITBI COSTUHEHUH 10 UX
HA3BaHMSIM: 2-METWINCHTaH, 2,5,6-TpuMeTWIOKTaH, 3,3-
JIHUATUIITCKCaH, 1,3- IMMETHUIIUKIOT CKCaH, 2-meTui-4-
U30IPONUITHOHAH.

3. N300pa3uth CTpyKTypHBIE (QOPMYIBI  H30MEPOB
ankaHa Ce¢Hi4 1 X Ha3BaTH.

4. Hammcare ypaBHeHus peakuumid, @IpU IIOMOIIH

KOTOPBIX M3 MCTaHA W HCOPraHUYCCKHUX PCArcHTOB MOKHO
MOJIy4YUTh OyTaH.

S5. Opranudeckoe BEUIECTBO COJIEPKUT YIIIEPOT
(macconas nouist 84,21 %) u Bomopon (15,79%). IlnotHocTs
MapoB BENIECTBA MO BO3yXy cocTaBisieT 3,93. Onpenenurs
(hopmyy 3TOTO BelecTBa.

6. Kakoif o0bem Bo3ayxa moTpedyeTcst i CKUTaHUS

9 IP, T
UX MPUPOJHBIE |CMECHM MeTaHa oO0beMOM 5 11 ¢ 3TaHOM oO0beMoM 2 7? ’

ucrouHnku  |OO0BeMHas 10J1s KHCIIOpoa B Bo3ayxe coctaisieT 21%. Bee
00BEMBI TPUBEICHBI K HOPMAJIBHBIM YCIIOBHSIM.
7. CKOJIBKO  M30MEPHBIX  QJIKEHOB  COOTBETCTBYIOT
dhopmyne CeHi12? HanmcaTts ux cTpyKTypHBIE GOPMYIIBI U UX
Ha3BaTh.
8. Hammcarb cTpykTypHBbIe GOpMYITBI COSTMHEHUH 110 UX
Ha3BaHUSM: 3-MeTwineHten-1; 2,3-mumernnoyreH-1; 4-
METWIIIEHTUH-2; 2-METWITEINTEH-3; 2-metmit-4-
M30TPOTMIITeKCeH-1.
9. Cmech Merana u otwieHa oObemom 400 M
(HOpMasnbHBIE YCIIOBHS) OO€cIBETHIAa OpPOMHYIO BOAY C
MaccoBoii moisieir Opoma 3,2% wmaccoir 40 1. Onpenenuthb
00BEMHYIO JIOJIFO ATHJICHA B CMECH.
10. Texauueckuit kapoua Kanbius Maccoit 20 T
00paboTanu n30bITKOM BOJbI, MOJIY4YUB allE€TUJICH, TPH
POMYyCKaHUH KOTOPOTO 4epe3 U30BITOK OPOMHOMN BOJIBI
obpazoBaiics 1,1,2,2-trerpabpomMaTan maccoit 86,5 T.
Onpenenure MaccoByro 10110 CaCz, B TEXHUYECKOM
Kapouze.
PactBopenue rimiiepuHa B BOJE€ W B3aUMOJCHCTBHE C
ruapokcuaom meau (11).
CBoiicTBa YKCYCHOW KHCJOTBHI, OOIIME CO CBOWCTBAMHU

Tema 2.3, MUHEPATBHBIX KUCIOT.
Jloka3aTenbCcTBO HEMPEAeNbHOTO XapaKTepa )KHUAKOTO KUPA.

Kucnoponaconepx N
10 atie B3aumoelicTBrE MTIOKO3bI U Caxapo3bl ¢ THAPOKCHIOM METU P. T
(. ’
OpraHnyYecKue

KauecTBeHHas peakius Ha Kpaxmai.

COCIMHCHUS

1. Hamummure cTpykTypHble (QOPMYIBI  CIETYIOIIHX
COoeMHEHUN: 3-OpoMreKkcaHon-2; 2-MeTuiI-3-3TUIIEeHTaHO-
1, 2,7-nuxnopokraHon-4, 2-3tundeHon;  S-metui-3-
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opombeno; 3,4,5-TpudTUI(EHON.

2. Hanwucars ypaBHEeHHs peakui, ¢ IOMOIIBIO KOTOPBIX
MOYHO OCYILIECTBUTH CJEAYIOLIUE TPEBPAIICHUS:
CHs - X —> Y — CoHs— O — CoHs.
3. I[Ipu  gerumaparanuu  TmpomaHojia-2  TMOTYYHIIN
MPOIHIIEH, KOTOPBIN 00eciBeTHs1 OpoMHYI0 Boay Maccoit 200
r. MaccoBas mosis Opoma B OpomHOI Boje paBHa 3,2%.
Ornpenenure Maccy MpoIanoia-2, B3SATYIO IS PEaKIUH.
4, Kaxkast Mmacca MeTamIM4eckoro HaTpHs Mpopearupyer
¢ pactBopoMm mpomnaHojyia-1 maccoir 200 r, maccoBast 0JIst
BobI B kKoTopoM 10%? Kakoit 06beM Bo10po/ia, U3MEPEHHBIH
MIPY HOPMAJTLHBIX YCIIOBHSIX, BBIICITUTCS IIPH 3TOH PeakIuu?
5. [Tpu KaTaTHTHYECKOM THJIPUPOBAHUH
dbopmanpaeruaa TOMYYWIIA CIUPT, TPUA B3aUMOJICHCTBUU
KOTOPOTO € U30BITKOM METAJITMYECKOTO HATpUst 00pazoBalics
BOJIOpoZT 00beMoM 8,96 11 (HOpMasbHBIE yClIOBHs). Bbixon
MPOIYKTOB Ha KaXAOW M3 ctamuii cuHTe3a coctaBmi 80%.
OnpenenuTh UCXOIHYIO0 Maccy (hopMabaeTua.

6. MaccoBble 101 yriaepoja, BOAOPOa U KHUCI0poia B
aJbJIETHAE COCTABIIIIOT COOTBETCTBEHHO 62,1, 10,3 u 27,6%.
Kakoit 06beM Boiopoia moTpedyeTcst s TUIAPUPOBAHUS
9TOTO anbjaeruaa maccoit 14,5 r go cnupra? O6vem
paccuuTaTh IPU HOPMATBHBIX YCIOBHUSX.

7. [Ipu B3aumoaecTBUM 3 T IPEAETbHOM
OJTHOOCHOBHOM KapOOHOBOM KHUCIOTHI C U30BITKOM MarHus
BBIZIETIIIOCH 560 MII (H. y.) Bogopoaa. OnpenenuThb
(hopmyy KUCITOTHI.

8. Hanucate ypaBHEeHU peakiyid, C MOMOIIBIO KOTOPBIX
MO>KHO OCYILIECTBUTH CIIEIYIONINE TPEBPALICHUS:

CHs —» X — Y — CH3COOH.

9. B naGoparopuu umeetcst pactBop oobemom 300 mut ¢
MacCOBOM J0J€H YKCYCHOU KUCIOThI 70% 1 MIIOTHOCTBIO
1,07 r/ma. Kakoit 00beM BOABI INIOTHOCTBIO 1 I/MJT Hago
OPUIUTH K UMEIOIIEMYCS pacTBOPY ISl OTydSHHS
pacTBopa ¢ MaccoBoit noseit kucnotel 30%? M3smMeneHneM
o0beMa Ipu CMEIIEHUH PacTBOPA U BOJbI PEeHEOpeUb.

10.  IIpu rugponuze »kupa Maccoi 222,5 T NoIyduiIn
IpEeJENbHYI0 0OJTHOOCHOBHYIO KapOOHOBYIO KUCIOTY Maccoit
213 r u rmunepus. Onpenenute GopMyiTy KUpa U HA30BUTE
ero.

11.  Kakoii 06wem okcuaa yriepoaa (IV) Beraenutcs npu
CIIUPTOBOM OpOXKEHUH TITF0K03bI Maccoit 270 kr? O0bem
paccuuTaTh MPU HOPMATBHBIX YCIOBUSX.

12.  Kakoii 06beM Bo3ayxa, 00beMHast 1018 KUCIOpOa B
KOTOpoM coctasisieT 21 %, moTpedyercs Isl TOJIHOTO
OKHCJICHHS TJIIOKO3bI Maccoii 45 1? O0beM paccuuTaTh Ipu
HOPMaJIbHBIX YCIOBUSIX.




27

11

Tema 2.4.
A3zoTcoaepkalime
OpraHUYeCKHe
COEIMHEHHUS.
[Tonumepsl

PacTBOpenue 6e1KoB B BOJE.

OO6napyxeHue 6eIKOB B MOJIOKE U MSICHOM OYIIbOHE.
Jlenatrypanusi pactBopa Oeiika KypHHOTO sIIa CIIMPTOM,
pacTBOpamMu COJIEHN TAKEIBIX

METAJUIOB U IIPU HAIPEBAHUH.

Pacro3HaBaHue 11acTMace U BOJIOKOH.

1. CocTaBUTh  CTPYKTYpHBIE  (OPMYJIBI ~ H30MEPOB
NPONIJIATUIIAMHUHA M UX HA3BaTh.
2. Omnpenenutb HopMyay BTOPUIHOTO aMHUHA, MACCOBBIC

JIOJIM aTOMHBIX YIJIepoJa, BOJOPOJAa M a30Ta B KOTOPOM
COOTBETCTBEHHO paBHbI 61,0, 15,3 u 23,7%.

3. C moMomIpl0 KakuX peakluid MOXKHO OCYIIECTBUTH
CIIeyIOIKeE TPEBPAIllEHUs: METaH — alleTUIeH — OeH301 —
HUTPOOEH30JI — aHWIUH —  2,4,6-TpuOpOMaHUIINH.
Hamnmcars ypaBHEHHsI peakiuil.

4. CKOJIBKO U30MEPHBIX aMUHOB MOTYT COOTBETCTBOBATh
bopmyne C4sHoN? Hanumure cTpykTypHble GOpPMYIIbI BCexX
H30MEPOB.

5. Kakoit o0bem a3ota oOpa3zyeTcss HpH CropaHUU
sTwiiaMuHa Maccod 5,4 1r? OObem paccuuTaiiTe mpu
HOPMaJIHbHBIX YCIOBHSX.

6. Kakas macca 2,4,6-TpubpomMaHIINHA MOXET ObITh
MOJIy4eHa MPHU B3aUMOJCHCTBUU aHWUJIMHA Maccol 18,6 T ¢
opomoM maccoit 104 r?

7. [TepBuunbIil amMmuH Maccoi 12,4 © COXIIIN, a MPOTYKThI
TOpEeHUs MPOIYCTUITN Yepe3 N30bITOK pacTBOpA mienoyn. ['a3,
HE TpPOpEearupoBaBLIMII CO  IIEN0YbI0, HMEeT Mpu
HOPMaJIBHBIX YCIIOBHIX 00beM 4,48 1. Onpenenuts hopmyny
aMuHa.

8. Hanucarpe ypaBHEHHMs peaklMii aMUHONPOIMOHOBOM
KUCJIOTBI C CEpHOM KHUCIOTOW M THAPOKCHUIOM HATpus, a
TaKK€ C METWJIOBBIM couproMmM. Bcem BemiectBam Aath
Ha3BaHUSL.

9. Hanucate ypaBHeHHS peakiHii, KOTOpble HaJo
MIPOBECTH JJIsl OCYILIECTBJICHHS CIEAYIOIINX MPEeBpaLICHUI:
CH3COH — X — Y — NH.CH,COOH.

10.  Omnpenenutsb bopmyny CJIOKHOTO adupa
AMUHOYKCYCHOW KHCJOTBI, MaccoBasl Ui KHUCIOpoJa B
KOTOpOM cocTaBisieT 36%.

11. Kakoii MUHAMaIBHBIA O00BEM aMMHakKa HaIo
IPOIYCTUTh uepe3 pacTtBop maccoit 300 r ¢ MaccoBol J1oJiei
XJIOPYKCYCHOU KUCH0THI 20% 7151 MOJHOTO MpPEeBpalIEeHuUs ee
B aMHUHOYKCYcHYIO kucinoTy? OOBeM paccuuTaTh MpU
HOPMAJIbHBIX YCIOBHUSX.

12. B uem CXOACTBO W pa3U4yUe B CTPOEHUHU Kpaxmaa,
xKupa 1 6enka?

13. Hanmmcarp ypaBHEHHS pEaKIHi, KOTOpbIE HaJIO
MPOBECTH I OCYILECTBIICHUS CIEAYIOMNX MTPEBPAIICHUN:
3TaH — OJTWIOBBIA CHOUPT — VYKCYCHBIA alblerujy —
YKCyCHasi KHCIIOTa —  XJIOPYKCYCHas KHCJIOTa —
AMUHOYKCYCHAasi KUCJIOTa — MOJIUMENTH]I.

IP, T
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Ipumeuanue: I1P- npakmuueckasn paboma, JIP- nabopamopnasa paboma, T — mecmuposanue, P —
Hanucanue peghepama, Y — ycmuwiii onpoc, KP — koumponvnas paboma

2.4.4. CoaepxaHue caMOCTOATEJIbHOM padoThI

IIpumepHasi TemaTnka pedgeparos:

1. Pouib XMMUU B CETHCKOM XO35HUCTBE.
2. Ponp XuMuM B MUAIIEBOI MPOMBIIUIEHHOCTH.
3. 3uauenwme [lepromudeckoro 3akona u [leproandeckoil CHCTEMbI XUMHYECKUX 3JICMCHTOB
J.N. MenaeneeBa Juisi pa3BUTUA HAYKU U IOHUMAaHUSI XUMHYECKON KapTHUHBI MUpA.
4. Kuznub u gesrenbHocts [I.1. Menneneesa.
5. HanoTexHoNorus Kak MpUOPETETHOE HAMPABJICHUE PA3BUTHS HAYKH U TIPOU3BOJICTBA B
Poccuiickoit @enepanuu.
6. CoBpeMeHHBIC METOJIbI 00e33apaKMBAHMSI BOII.
7. PacTBOpBI BOKpYT Hac.
8. Boja kak peareHT W Kak cpejia il XHMHYECKOTO TpoIiecca.
9. Bxiaja 0Te4eCTBEHHBIX YUEHBIX B PA3BUTHH TEOPHHU NICKTPOJUTUICCKON JUCCOITUAITIH.
10. Kuznb u nesrensHoctH A.M. ByTiieposa.
11. Posib 0TE€4ECTBEHHBIX YUEHBIX B CTAHOBJIICHUH U PA3BUTHH OPTaHUYECKON XUMUU.
12. ApoMaTu4ecKue yriieBOJA0POIbI KaK ChIPhE TSI IPOM3BOJICTBA TTECTHUIIHIOB
13. Pa3BuTHe caxapHO# MpOMBIIUIEHHOCTH B Poccun.
14. AHUNMHOBBIE KPACUTENIH: UCTOPHUS, IPOU3BOJCTBO, IEPCIIEKTHBA.
15. CunTeTnYecKre BOJOKHA HA aMUHOKHUCIIOTHOW OCHOBE.
3agaHus AJ151 CAMONOATOTOBKHU:
dopma
HanmenoBanue .
Ne pasena Coneprxanue 3alaHui 1J1s1 CaMOTIOATOTOBKH TEKYILETO
KOHTPOJIS
1 2 3 4
1 cemecmp
Pazgen 1.
OO0111as1 1 HEOpraHUYECcKasi XUMHUS
1. Uto MeHnaeneeB cuuTal IJIaBHOW XapaKTEPUCTUKOM
aToMa IpH MOCTPOCHUH NTEPUOANYECKON CUCTEMBI?
2. CKOJIBKO BApUMAHTOB MMEET MEPUOINYECKAs CUCTEMA
3JIEMEHTORB?
3. W3yunte ANUHHBIA M KOPOTKUN BapHaHT TaOJIMIIbI
Tewma 1.2 MenpeneeBa. Hanumure, yeM OHU OTIMYarOTCA?
. [Ipoananusupyiite  pacmpeneneHue  OHOTEHHBIX
Ilepuonnueckuit N
SAKOH 1 MaKpO3JIEMEHTOB 1O nepuojam u rpynnam Ilepuoanueckoit
Tepuomueckas cuctemsl /1. 1. Menaeneesa. HanoMHUM, 4TO K HUM OTHOCSIT
1 cHeTeMa C,H,O,N,Ca, S, P, K, Mg, Fe. V., KP
5. [Touemy »1eMEHTHI TJIaBHBIX MOATrPYNI BTOPOTO H
XUMHUYECKUX

TPETHEro MEpPUO/ia HA3bIBAIOT XMMUYECKUMH aHajoramu? B
YEeM MPOSIBISAETCS 3Ta AHAJIOT U ?

6. I[louemy BOIOPOX, B OTIWYHME OT BCEX APYIUX
JJIEMEHTOB, 3anuchiBaloT B [lepuoauueckoii Tabnume . U.
MenneneeBa JIBaXKBI? Jlokaxxute MIPaBOMOYHOCTb
JIBOVICTBEHHOTI'O TMOJIOKEHU Boaopona B Ilepuonnueckon
CHUCTEME, CPABHUB CTPOCHHE U CBOMCTBA Er0 aTOMa, IIPOCTOrO
BEII[ECTBA M COCIUHEHUH C COOTBETCTBYIOUIUMHU (GopMamMu
CYILIECTBOBAHUS JPYIUX AIEMEHTOB — IIEJIOYHBIX METAJJIOB

anemeHTOB J[. 1.
Meunpeneena u
CTPOEHHE aToMa
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U TaJIOTEHOB.

7. Ilouemy Tak TIOX0XKM CBOMCTBA JIAHTaHA W
JAHTAHOUJIOB, aKTUHUS U AKTUHOUI0B?

8. Kakue ¢opmbl coequnenuit OyayT OJAWHAKOBBIMH Yy
3JIEMEHTOB TJIaBHBIX U IOOOYHBIX MOATPYIII?

9. [Touemy oOmue GOpMyIbI JETY4UX BOJOPOIHBIX
coenquHeHui B llepuoanyeckoil cucTeMe MUUIyT TOJBKO IO/
JJIEMEHTAMU TJIaBHBIX MOArpYHH, a (OpMyNbl BBICIIUX
OKCHJIOB — TOJA  DJIEMEHTaMH 00euxX  IMOATPYIII
(mocepenune)?

10. KakoBa oOmas ¢opmyna BBICHIETO THAPOKCHIIA,
cooTBercTByMomero snemeHtam VII rpynmnsi? KakxoB ero
xapaxTep?

11. B p-noaypoBHe 5 ypoBHS HaxoguTCsl 3 3JIEKTPOHA.
Kakue 3HaueHuss 4 KBAHTOBBIX YHCENl XapaKTEPU3YIOT HX
cocTosiHue?

12. DnexrponHas GopMysa BaJICHTHOTO CJIOSI HEKOTOPOTO
atoma uMeeT BHA ..4s%4p%. B kakom mepmome, rpymre,
MOJrPYIIE HAXOAUTCA ITOT AMeMeHT? OxapakTepu3ynTe ero
CBOMCTBA (METaJJI WJIM HEMETAaJUI, XapaKTep BHICILIEr0 OKCUAA
1 COOTBETCTBYIOILIErO MY I'MIPOKCHU/IA).

13.  CrpykTypa BaJ€eHTHOTO JIJIEKTPOHHOTO CJIOS aToMa
BBIpaXkaeTcst popmynoit ...5s?5p%. OnpenenuTe MOPSIKOBHIit
HOMEp ¥ Ha3BAHME DJIEMEHTA.

14, B p-opburtansx 5 KBaHTOBOro ciosi aTroma
conepxkutrca 4 snexkrpoHa. [IpoTUBOpEUYUT JIM 3TO 3aIpery
[Maym?

Tema 1.3.
Crpoenue
BEIECTBA

1. Yacto BcTpewaercss  BbIpakeHue:  «MoJeKyJbl
0JIarOpPOJHBIX Ta30B  OJHOATOMHBI». Hackoiapko OHO
COOTBETCTBYET UCTHUHE?

2. [Touemy, B oTiMuue OT OOJBIIMHCTBA 3JIEMEHTOB-
HEMETAaJUIOB, CaMbI€ SIPKUE MPEACTABUTEIN UX — TaJOTEHBI
— He 00pa3yroT aJUIOTPOIHBIX MO AU (pHUKAITAN?

3. Jatite HanboJee MTOJTHYIO XapaKTePHUCTUKY
XUMUYECKOH CBSI3M B MOJIEKYJIE a30Ta, HCIOJb3Ys
cnenyrome npu3Haku: D0 CBSI3aHHBIX aTOMOB, MEXaHU3M
oOpazoBaHus, CIMOco0  TEPEKPBIBAHUS  DJICKTPOHHBIX
opOuTasnei, KpaTHOCTh CBSI3H.

4. Onpenenure TN XUMHYECKON CBSI3U U PACCMOTPHUTE
CXeMbI ee 00pa3oBaHUs B BEIIECTBAX, UMEIOIUX (HOPMYIIBI:
Ca, CaF», F2, OFa.

5. Hanummre crpykrypubsie ¢opmynsl Bemiect: CO,
CaC;, CS2, FeS:. Ompenenure CTENEHW OKUCIEHUSA
JJIEMEHTOB U MX BaJCHTHOCTH (B BO3MOXKHBIX CIydasix) B
9THX BEIIeCTBaX.

6. JlokakuTte, 9TO BCE TUIBI XUMHUYECKON CBSI3U UMEIOT
0011y 0 IPUPOLY.

7. [Touemy wmonexynsl N2, CO u C:Hz HasbBaror
M30JIEKTPOHHBIMU?

8. Kakue cBsizu 1mo xapakTepy mepeKpbIBaHHsI aTOMHBIX
opOutaneit u3BecTHbI? PaccmoTpuTe uX Ha mpuUMeEpe
mosekyn CO2, No.

VY, KP
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9. VkaxuTe, KakKMMHM CBS3SIMM 10  XapakTepy
MEPEeKPBhIBAaHUSL aTOMHBIX OpOHTANel XapaKTepU3yIOTCS
moutekyisl: HCI, H20O, HoS, CO, COo.

10. Ilouemy o-cBs3b Oojiee TpoOuHAs, YEeM T-CBS3b?
MoxeT M MeXay AByMs aromMaMu oOpaszoBaThbesi Oosiee
0JIHOH G-CBs3U?

11. B ueM cMmbICl KOHIENUMHU THOpUIN3ALUU ATOMHBIX
opOutanei?

12.  CocraBsTe 3HEpreTrueckue auarpammsl Ho+, Ho, Heo.
B xakoit u3 3Tux yacrtuil cBsi3b O6osee nmpouHas? Yemy paBeH
MOPSIIOK CBS3U B KAKJIOW U3 HUX?

13. B yem 3aKIJII0YAETCs MOJISIPU3aLMOHHOE
B3auMO/IeiicTBUE HOHOB? M3 KaKuX MPOI1IECCOB OHO COCTOUT?
14. Ot kakux GakTOpOB 3aBUCHUT MOJISPU3YEMOCTb HOHOB?
Ot kakux (akTOpoOB 3aBHCHUT NOJSpHU3YIOLEEe JAeHCTBHE
HMOHOB?

15. Kakue wuoHbl 00537aI0T B TNPUBEICHHBIX psiax
HanboJee CUIIbHBIM MOJIAPU3YIOIIUM JIeHCTBUEM:

a) AP, Ca?", K,

6) Pb?*, Bi®*, Li*, As®*;

B) Cr*, Cu?', Fe%*;

r) Ag*, Hg?", Pb**?

Tema 1.4. Bona.
PactBopsI.
DIEKTPOIUTHYEC
Kasi AUCCOLMaIus

1. Yro Takoe mucnepcHble CUCTEMBI?

2. Tlpu moBpexneHun Koxu (paHke) HaOIOgAETCS
CBEpPTHIBAHWE KpOBU — Koarymsauus 30is. B uem
CylHOCTh 3Toro mporecca? Ilouemy »5TO siBlIeHHE
BBITIOJTHSET 3alUTHYIO (QyHKIuio ais opranusma? Kak
Ha3bIBAIOT 00JIE3Hb, MPHU KOTOPOW CBEPTHIBAHUE KPOBU
3aTpyIHEHO WM He HabmoaaeTcs?

3. Pacckaxurte o0 3HaYCHUH PA3TMYHBIX IUCIEPCHBIX CUCTEM
B OBITY.

4. TlpocnenuTe 3BOMIOIUIO KOJIJIOUTIHBIX CUCTEM B IIpoOLiecce
Pa3BUTHS )KU3HU Ha 3eMIIe.

5. KakoBo cocrosHue HOHOB B BOJHBIX PacTBOpAX,
AKBAKOMILJIEKCHI.

Kakoe BnusHUE OKa3pIBaeT MPUPOJA PACTBOPUTENS U
pPacTBOPEHHOTO BEIECTBA HA MPOLIECC AUCCOIHAIN?

7. B yeMm mpuHUUIUATBHOE Pa3IMuue MEXKIY CHIBHBIMHU U
CI1a0bIMH AIEKTPOIUTAMU?

8. UTo Ha3bIBaeTCs TUAPOIU30M, THIPOIU3OM COJICH?

9. TlosicHuTe MexaHM3M THAPOIU3a COJIEH MO0 AaHUOHY, IO
KaTHOHY, UCTOJb3YS MOJSPU3AIIMOHHBIE TTPEICTABICHHUS.

10. Hanmmure  ypaBuenust ruapoimsa coneir  Al(NOs)s,
K3PQg4, FeCls, KoCO3, CaCls.

11. Ilepeuncnure  (akTophl, BIUAIOIIME Ha  MpoOIECC
TUAPOIIU3A.

12. Kak MOKHO YCHJIMTh WU MOJIABUTH MPOLIECC THAPOIH3a?
[Moanoxxute crocoObl MOAABIEHUS THUAPOIH3A BOIJHOTO
pacTBopa cynb(uaa Kaausl.

VY, KP

Tema 1.5.
Knaccudukarus
HEOPraHHMYECKUX

1. Onpenenuth, Kakue peakuu OyayT NPOTEKaTh.
Hanwucare uX ypaBHEHUS M Ha3BaTh BCE BELIECTBA 110
MEX1YHapOJHON HOMEHKJIATYpe ¢ yKa3aHUEM Kjacca
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COEIMHEHUN U UX
CBOICTBa

2.
MOKHO OCYIICCTBUTDH CICAYIOIINC MMPEBPALICHUSA

HEOPraHUYECKUX COCIMHEHUI
FeO + KOH —»
K2COs3 + Pb(NO3)2 —
Zn(HCOs)2 + NaOH —
(MgOH).CO3 + HBr —
Ca + HMnO4 —
Fe + CuCl, —>
Al;03 + NaOH —
W03 + K:0 —
Cr2(S04)3 + NaOH —
Mg(H2PO4)2 + KOH —
Sn + HgSO4 —
K+ H0 —»

Hanmcars ypaBHEHHsI peakiui, C IOMOLIbIO KOTOPBIX

Al - Al>(SO4)3 — AlI(OH)3z — AIOHCI, — AICls
Ba — BaO — BaCl, — Ba(NOs)> — BaSO4

P — P20s — H3POs — Mg3(POa)2

Mg — MgSO4 — Mg(OH), —» MgO — MgCl>

S — SO2 - H2SO3 -»NaHSOs — CaSO0s

Tema 1.6.
XUMHYECKHE

pCaKuu 3.

VYkaxuTe, OT KakuX U3 IMEPEUUCICHHbIX (HaKTOPOB
3aBHUCHUT DHTAJIBIIUA peaKI_[I/II/I - KOJHMYCCTBO BECIICCTB,
YYacTBYIOIIMX B PEAKIMH, MX arperarHoe COCTOSHHUE,
MyTh TEpexoJa OT HMCXOIHBIX BEIIECTB K MPOJYKTaM
peakuun?

. Jlid KakuxX BEIIECTB SHTANbIHS 00pa30BaHUSA U SHEPTUs

['m606ca oOpa3oBaHMs TPUHUMACTCS PABHOM HYIHO?
[IpuBeauTe MpUMEPHI.

. HpI/I INOJIy4d€HUHM aMMHMaKa HW3 OJHOI'0 MOJIsI asoTa

Beiaensercs 92,4 kJbk temnotel. Kakoe KkoandecTBO
TEIUIOTHl BBIAENISAETCA, eciu mnpopearupyer 10 moJieit
azora?

. Kak OIpCACIIAACTCA CTaHAApTHAaA SHTaJIbIINA OGp&BOB&HI/IH

JUIS. XUMUYECKUX coeauHeHuil? Hanumure ypaBHEHUSA
peakuuii, IpUroaHbie s onpeaeaeHus Ho% coequnenuii:
NH3s, H20, HCI
Hamumure ypaBHEHHMS, CBS3BIBAIOIIME  CIEAYIOLIUE
BEJIIMYHWHBI:
AG, AH, AS, T;
AH° U, P, V;
AHO(peaKHI/II/I), AHOf(IfICXOﬂHLIe BEIIECTBA), n,
AHOf(HpO[IyKTLI)
AHO(peaKHI/II/I), AHOCFOP.(I/ICXO[IHLIS BEIIECTBA), n,
AHOCFOp.(HpOHyKTH)
VYBenuuuBaeTcss WIM ~ yYMEHBIIAETCS  JHTPOIMS B
CJIEIYIOLIUX CUCTEMaX?

H200) = H20(p

P4y + 10F2) = 4PFs5(y

l2@) + Clhwy = 2ICly

BF3r) + NH3) = HsNBF3(y moarBepaute oTBET pacueTom.
7.

B KakKkoOM HallpaBJICHUN CMECTUTCA XUMHNYCCKOC

VY, KP
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PaBHOBECHE B CIEAYIOIUX CUCTEMAX: a) IPU MOHMKEHUH
TeMIIepaTypsbl; 0) MpH MOBHIIICHUH JTaBICHUS:

C2Hio <> CsHst+ H2 - Q

N2+O2 <> 2NO - Q

8. Kak moBnMseT MOBBIIIEHUE MABICHHUS HH XUMHUYECKOE
PaBHOBECHE B CIEAYIOIINX CUCTEMAX:

2NO > N204

H> + Bro <> 2HBr

CO + Clz +» COClL2

CO + 3Hz <> CH4 + H20()

9. Kak Ha/10 I3MEHUTH KOHLIEHTPAIMH BEIIECTB, TABICHUE U
TEMIIEpPaTypy TOMOTE€HHON CUCTEMBI

PCls < PCl3 + Clz - 129 x/Ix. 4TOOBI CMECTUTH PaBHOBECHE
B cTOpoHY paznoxenus PCls?

10.B kakoM HampaBIeHHH CMECTHTCS  XHUMHUYECKOE
paBHoBecue cuctembl 2CO + 2H, «» CHy + CO», ecnu
KOHIIEHTPALlMU BCEX BELIECTB YMEHBIINUTH B 2 pa3za?

11. UnmrocTpupyiiTe MNOJIOKEHHE O €IUHCTBE H OopbOe
MIPOTHBOIIOJIOKHOCTEH, UCTIONb3YS CBEJIEHUS O TEIIOBBIX
s dexTax peakiuii COeTMHEHUS U Pa3I0KEHUSI.

12. Paccumraiite TemioBoi apdekt peakmpm okuciaeHus 70 kr
azota B okcuJ azota(ll).

Tema 1.7.
Meramnber n
HEMETAJUIBI

1. Kak cBsi3aHBI CTPOCHHE METAIIJIOB K PACTIONOKEHHUE UX B
IJIaBHBIX U TOOOYHBIX ToArpymmnax [lepuoanueckoi
CHUCTEMbI XUMHUUYECKHX dj1eMeHTOB [. V1. MenneneeBa?

2. Tlouyemy 1IeIOYHBIE U HIETOYHO3EMETbHBIE METAILIBI
MMEIOT B COEIMHEHUSIX €JUHCTBEHHYIO CTEIICHb
okucnenus: (+1) u (+2) COOTBETCTBEHHO, a METAJLJIBI
MO0OOYHBIX MOATPYIII, KaK MPaBUJIO, TPOSBISIOT B
COCIMHEHUSX Pa3HblE€ CTEIIEHU OKUCIICHUS?

3. Kakue cTrenenu oKuciaeHHsI MOXKET MPOSBIIATH MapraHerl?
Kakue okcuipl K THAPOKCUIBI COOTBETCTBYIOT MapraHIly
B 3TUX CTeNeHsaX okucieHus? Kakos ux xapakrep?

4. CpaBHHUTE JIEKTPOHHOE CTPOEHHE aTOMOB 371eMeHTOB VI
IpyMIbI: Mapraiua u xjuopa. O0bsCHUTE pa3Iuyie B UX
XUMHUYECKHUX CBOMCTBAX U HAJIMYKUE PA3HBIX CTEIICHEH
OKHUCJICHHS] aTOMOB y 000UX 3JIEMEHTOB.

5. ITlouemy mosio’keHHEe METAIJIOB B AIEKTPOXUMUYECKOM
PAy HallpsSKEHUW HE BCErJja COOTBETCTBYET HX
noJioxeHuto B Ilepuoanueckoii cucreme /1. U.
Meunneneena?

6. CocraBbTe ypaBHEHUS PEAKIIMil HATPHUS U MarHUs C
YKCYCHOM KHUCIOTOU. B KakoM citydae u moueMy
CKOPOCTh peakiuu Oyaet Gomnblie?

7. Kaxue cocoObl momy4eHus MeTalioB Bl 3HaeTe? B uem
COCTOUT CYIIIHOCTh BCEX CIIOCOO0B?

8. Uto Takoe xopposus? Kakue BuAbI KOpPO3UH BbI 3HAETE?
Kakoit u3 Hux npenactasiseT co60il pU3NKO-XUMUYECKUI
npotecc?

9. MOJHO JM CUUTATh KOPPO3HUEH CIEAYIOIINE IPOLECChI:
a) OKHCTICHHE XKeJe3a MpH dIEKTPocBapke, 0)

B3aMMOJICVCTBHE LIMHKA C COJIIHOW KUCIOTON IIPU

VY, KP
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

NIOJIy4YEHUH TPABICHOW KUCIOTHI JUIs nasgHus? Jlaiite
000CHOBaHHBIN OTBET.

W3penue U3 mapraniia HaXOIUTCS B BOJIE U KOHTAKTHUPYET
¢ MenHbIM u3aenueM. CoxpaHsaTcs 11 002 OHU B
HEU3MEHHOM BUJIE?

Byner nu 3amuimiena xene3Hast KOHCTPYKIHS OT
AIEKTPOXUMUUYECKOU KOPPO3UU B BOJIE, €CIIM HA HEll
YKPEIUTh IUIaCTUHY U3 APYroro MeTajuia: a) MarHus, 0)
CBUHIIA, B) HUKEJIS?

C Kako# 1eJbI0 MOBEPXHOCTh IUCTEPH JJI XPAHCHUS
HePTENPOAYKTOB (OCH3MHA, KEPOCHHA) OKPAITMBAIOT
cepeOpUHOM — CMEChIO ATFOMUHUEBOM MYAPHI C OJTHUM
U3 PaCTUTEIbHBIX Macen?

Ha noBepXHOCTH 3aKMCIEHHOM MOYBBI CaJI0BOT0 y4acTKa
HAXOJIATCA JKEJIE3HbIEe TPYObI CO BCTABJIEHHBIMU
JaTyHHBIMU KpaHaMmu. UTo OyneT moaBepraTbes
KOppo3uu: Tpyda unu kpan? B kakoM Mecte paspyrieHue
HanboJiee BBIPAKEHO?

Uewm oTMyaeTcs AJIEKTPOIIU3 PACIUIABOB OT AJIEKTPOJIN3a
BOJIHBIX PACTBOPOB?

Kakune MeTamisl MOKHO MOTYYHTH DJIEKTPOITU30M
pacIIaBOB UX COJIEH W HENb3S MOJTYIUTH IIEKTPOTIU30M
BOJTHBIX PACTBOPOB ITHUX BEIIECTB?

CocraBbTe ypaBHEHHUS JEKTPOJIH3A XJI0pHIa Oapus B: a)
pacriaBe, 6) pacTBope

K pactBopy, coaepxariemy 27 r ximopuna meau(1l),
nobasunu 1-4 1 xene3Hex onwiok. Kakas macca meau
BBIJICTIUJIACH B PE3YJIbTaTE ATON peakiuu?

Kakyto maccy cynbdara HuHKa MOKHO TOJTYYHUThH NIPU
B3auMoaercTBUM M30bITKH [HKA ¢ 500 M1 20%-HoT0
pacTBoOpa CEpPHOM KHCIIOTHI € IIOTHOCTHIO 1.14 1/mMn?
Omnpenenure MaccoByIO JI0JIIO (B POLIEHTaX) Yriepoa B
cTayu (CIUIaB XkeJe3a ¢ yriiepoioM), €CiH MPHU CKUTaHUU
ee HaBecKu Maccoil 10 T B Toke KHUCIOpo1a ObLIO
cobpano 0,28 1 okcuna yriepona (IV) (1. y.).

O6pazen Hatpuu Maccoii 0.5 r momecTunu B Boay. Hu
HENTpaIn3anuio NoJy4YeHHOTO pacTBOpa U3PACX010BAIN
29,2 r 1,5%-Hoi comstHol KucioTel. KakoBa MaccoBas
10J1s (B MPOIIEHTAaX) HATpHUs B oOpasie?

21. CrutaB Meu ¥ allFOMUHUSL 00paboTaiy n30bITKOM

22.

23.

24.
25.

pacTBOpa THPOKCHJIA HATPUSL, IPU 3TOM BBIACIHIICS ra3
o0semoM 1,344 11 (H. y.). OcTaTok nocie peakuuu
pacTBOPWIIM B a30THON KHUCIIOTE, 3aTEM PaCTBOP
BBIMAPHIIN U MIPOKAIUIIH JIO HOCTOSIHHONW Macchl, KOTOpast
okasanach paBHol 0.4 r. KakoB cocTaB criiaBa?

Kakyro maccy uyryna, cogepxarero 94% xenesa,
MO’KHO TIOJTy4uTh U3 1 T KkpacHoro xenesnska (Fe203),
coaepxaniero 20% npumeceid?

K KakuM 351eKTPOHHBIM CEMEHCTBAM OTKOCST 3JI€MEHTHI-
HEMETaLIbI?

Kakue snemMeHThI-HeMeTalIbl SIBJISIIOTCS. OMOTEHHBIMU?
Kakue ¢pakTopsl onpenensioT BaJeHTHbIE BO3MOKHOCTH
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26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

aTOMOB HeMmeTallIoB? PaccMoTpuTe MX Ha mpuMepe
aTOMOB KHCJIOPOJIa U CEpPBI.

[Touemy oHU HEMeETaJUIBI TPU OOBIYHBIX YCIOBUSIX —
rasbl, Jpyrue - TBEp/ple TyrollaBKUe BelecTBa?
[IpuBenute npuMepsl MPOCTHIX BEIIECTB-HEMETAIUIOB,
CYIIECTBYIOIIUX IMPU OOBIYHBIX YCIOBHIX B PA3HOM
arperaTHOM COCTOSIHUM: a) Ta3000pa3HOM, 0) KUJIKOM, B)
TBEP/OM.

CocTaBbTe ypaBHEHUSI OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUI C yUaCTUEM HEMETAJLIOB.
Kaxkue cBOMCTBO (OKHUCTUTEIBHBIC UITH
BOCCTAHOBUTEIBHBIC) MPOSIBISIOT B 3TUX PEAKITUIX
HEMETaJIbI?

[To kako#l mpUUYMHE OYEHb CHJIBHO Pa3IN4aroTCs
TEMIEPATypbl KUIIEHUS BOJIbI U CEPOBOAOPOJA, HO
OJIM3KU MEXTy cOO0M TemnepaTypbl KUIIEHUS CEPO- U
CeJIeHOBOI0po1a?

[Touemy MeTaH yCTOMYMB Ha BO3yX€E, a CUIECH Ha
BO3/IyXe CaMOBO3ropaeTcsi: GTOPOBOJOPO]I YCTOMUUB K
HarpeBaHuIo, H0I0BOIOPO YK€ IIPpH c1aboM HarpeBaHUU
paznaraeTcsi Ha o1 1 BOJOpoa?

UYepes pactop, coaepxkamuii 10 r eqkoro Hatpa,
nponyctuiu 20 r cepoBogopoaa. Kakast cosb 1 B Kakon
KOJINYECTBE MOJTYIUTCA?

[Tpu o6paboTke 30 T U3BECTHSAKA COJITHON KHCIOTOM
noayuusiock 11 r yrnekucioro raza. Kakoa maccoBas
JI0J1s1 KapOoHaTa KaJlbLiis B IPUPOJTHOM U3BECTHSIKE
[Ipumensiemasi B MEAUIIMHE MOIHASI HACTOMKA SIBJIIECTCS
51%-HBIM pacCTBOPOM KPHCTAITMYSCKOTO HO/Ia B
3THII0BOM criupTe. Kakoit 06beM ciupra, mIOTHOCTD
kotoporo 0.8 r/mi. Tpedyercs 1t npurotoBiaeHus 250 T
TaKoro pactBopa?

Cwmech kpemHus, rpaduTa U KapOOHATA KAJIBLIUS .MACCOM
34 r 06paboTanu pacTBOPOM I'MAPOKCH]IA HATPUS 1T
nonyuarsia 22.4 nrasa (H. y.). [Ipu 06paboTke Takoi
MOPLIMHU CMECH COJISTHOM KUCIOTOM Nostyuniu 2.24 11 raza
(1. y.). Onpenenure MacCOBBIN COCTAaB CMECH.
I"az0006pa3ubiit ammuak oobemMoM 2.24 1 (H. y.)
norjouieH 20 r pactBopa HochopHOI KHUCIOTHI C
MaccoBoii gosei 49%. Kakas conb oOpa3oBanachk, KakoBa
ee macca?

Kakoit 06beM amMmmuaka Tpedyercs A noiaydeHus 6,3 T
A30THOM KHUCIIOTHI, CYMTAsI IOTEPU B IPOU3BOACTBE
paBHBIMH 5% 7

W3 mpupoaHoro raza oosemom 300 11 (H. y.) ¢ 0ObeMHOI
J0Jiei MeTaHa B raze 96% moiydyusiv alueTusieH.
Omnpenenure ero o6beM, eciy BbIX0 MpoykTa 65%.
Omnpenenure CTPYKTypHYIO (hopMyITy yrieBoJoposa ¢
IUIOTHOCTBIO MAapOB M0 BO3AyXy 1,862 u MaccoBoit nonei
yraepoaa 88,9%. M3BecTHO, 4TO yriieBOIOPOT
B3aUMOJICHCTBYET C aMMHAUYHBIM PACTBOPOM OKCHA
cepeOpa.
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Tema 2.2.
YraeBonopoibl U
WX TIPUPOIHBIC
HCTOYHUKHU

2 cemecmp
Paznen 2.
Opranuyueckasi XUMUs
1. 3anuimuTe o0IIyr0 GopMyTy YriIeBOI0POIOB
TOMOJIOTHYECKOTO Psijia AIKAHOB.
2. Hanwmure GpopMyssl BO3MOXKHBIX H30MEPOB I'eKCaHa
¥ Ha30BUTE X 10 CUCTEMATUYECKOI HOMEHKIIATYpE.
1. Uto Takoe kpekuHr? Kakue BUbl KDEKUHIA BbI
3HaeTe?
2. Hanwmure GpopMyssl BO3MOXKHBIX TPOAYKTOB

KPEKWHTA reKCaHa.
3. [IpuBeaute cTpykTypHYyIO GOpMYIy YriIeBOAOPOIa
CsHi2, oOpasytoriero npu 6poMUpPOBAaHUHU TOJIBKO OHO
MOHOOPOMITPOU3BOTHOE.

4. Ha nonnoe cropanue 0,1 MoJb ankaHa HEM3BECTHOTO
CTpoeHHs u3pacxooBano 11,2 i1 kuciaoponaa (1pH H. y.).
KakoBa ctpykrypHas popmyna ankaHa?

5. KaxkoBa ctpykrypHas popmyia ra3o006pa3Horo
MpEAEIIBHOTO YIIIeBOI0poa, eciu 11 r aroro rasa
3aHUMAaIOT 006eM 5,6 1 (ipu H. y.)?

6. BcroMHUTE, 94TO BaM U3BECTHO O IPUMEHECHUHT
ME€TaHa, U 0OBICHUTE, MIOYEMY yT€UKa OBITOBOTO Ta3a
MOKET ObITh OOHapYKEHa M0 3amaxy, XOTs ero
COCTaBIISAIOLIME 3a1laXxa HE UMEIOT.

7. Kakue coeqnHeHNs MOTYT OBITH TIOJTY4EHBI
KaTaJUTHUYECKUM OKHUCIICHHEM METaHa B Pa3InYHbBIX
ycinoBusx? Hanumure ypaBHEHUSI COOTBETCTBYIOIIMX
peaKui.

8. [TpoayKThl OJHOTO cropaHus (B U30bITKE
kucioposa) 10,08 i1 (H. y.) cMecH 3TaHa U IpoIiaHa
IPOMYCTUIIHN Yepe3 U30BITOK U3BECTKOBOM BObI. [Ipu aTOM
ob6pazoBasiock 120 r ocaaka. Onpenenure 0ObEMHBIN COCTaB
UCXOJTHOU CMECH.

9. [110THOCTD 10 3TaHy CMECH JIBYX aJKaHOB paBHA
1,808. IIpu OpoMupoBaHUU ITOK CMECH BBIJICIICHO TOJIBKO
JIBE TIapbl K30MEPHBIX MOHOOpOoMankaHoB. CyMMapHas
Mmacca 0oJiee JIeTKUX H30MEPOB B MPOAYKTaX PEaKIINU paBHA
CyMMapHO Macce 6oJiee TsKeNbIX n30MepoB. Onpeaenure
00BEeMHYIO JI0JTI0 GoJiee TSHKENOro alKkaHa B UCXOAHON
CMECH.

10.  Kakwue BHIbI H30MEPHUU XapaKTEPHBI I aJIKEHOB?
Hanummre Gpopmynbl BO3MOKHBIX H30MEPOB MEHTEHa-1.
11. U3 kakux coeIMHEHUN MOXKET OBbITh MOJIyYeH: a)
n300yTeH (2-metunmnponeH); 6) OyreH-2; B) OyreH-1?
Hanummure ypaBHEHUS COOTBETCTBYIOIIUX PEAKIIUMA.

12. Pacmmdpyiite cienyronryo HenouKy MpeBparieHuii.
HazoBure coenunenus A, b, B. 4. [Ipennoxute coco6
noJTyueHus 2-xyoprponana u3 1-xmop-npomnana. Hanumure
YpaBHEHUSI COOTBETCTBYIOIUX PEaKIIUH.

13.  IIpemtoxute cmocod OYUCTKU ITaHA OT MpUMecen
sTHIIeHa. HanuimTe ypaBHEHHS] COOTBETCTBYIOIINX
peaKuui.

VY, KP
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14.  IIpuBeaute npuMepsl peakuil, C HOMOLIbIO KOTOPBIX
MO>KHO Pa3JINYUTh NPEAEIbHBIE U HETIPEACIbHBIE
YIJIE€BOIOPOIbI.

15. Ha nonHoe runpupoBanue 2,8 r ajJKkeHa
u3zpacxoaosano 0,896 n Bogopoaa (H. y.). KakoBa
MOJIEKYJIIpHAsl Macca U CTPYKTypHas (opmyiia 3TOro
COEJIMHEHUS, UMEIOIIEr0 HOPMaIbHYIO LIENb YIJIEPOIHBIX
aToOMOB?

16.  Kakoli ra3 HaX0UTCS B IUIMHIPE (3TCH WK
IPOIIEH), €CJIM U3BECTHO, YTO Ha NoJIHOE cropanue 20 cm3
aToro rasza norpedosaiock 90 cm3 (H. y.) kucimopoaa’?

17.  Ilpu peakuuu ajkeHa ¢ XJJOPOM B TEMHOTE
obOpazyercs 25,4 T TUXJIOpUA, a IPU PEAKIIUU ITOTO aJIKeHa
TOM ke Macchl ¢ OpoMoOM B TeTpaxiopmeTane — 43,2 r
nuopomuia. Y CTaHOBUTE BCE BOSMOXKHBIE CTPYKTYpPHBIE
(hopMyITBI HICXOAHOTO AJIKEHA.

18.  Bo3moxkHa JTU IS QIKHHOB IIUC-TPAHC-H30MEpHs?
19. Hanmmmre Bce BO3MOKHBIE (OPMYITBI H30MEPOB
yrieBogopoa coctaBa CsHg, oTHOCAIIMXCS K K1accy
AJIIKHOB.

20.  Ilpemnoxute criocoObI MOTYYCHUS alleTUIICHA U3
HeOopraHM4eckux BemecTs. Hanummre ypaBHeHUS
COOTBETCTBYIOIINX PEAKLIAMN.

21.  C nmoMomIbIo KaKUX PEarecHTOB U MPU KaKUX YCIOBUAX
MOYHO TOJTyYUTh OyTHH-2 U3 OyTeHa-2? 3anummure
YpaBHEHUS PEaKIUM.

22.  Tlouemy BO Bcex paboTax, CBSI3aHHBIX C allETUIICHOM,
KaTeropuyecky 3ampenieHo MPUMEHTh Me/lb HJIU €€ CILIaBbl
B pEaKTopax, MHCTPYMEHTaX, KOMMYHHUKAIUAX U T. 1.7

23.  Ilpu cxuranuu 2,48 T cMecH mporaHa, mporeHa 1
npornuHa o0pa3oBanoch 4,03 T yriekucioro rasa (H. y.).
CKOJIBKO TPaMMOB BO/IbI IOJTYYHIJIOCH TIPU 3TOM?

24. 3,92 11 (H. y.) cMecH ra3000pa3HbIX aIKEHA U aJIKWHA,
COJIeprKalluX OJIMHAKOBOE YHCJIO aTOMOB YIJIepoJa, MOT'YT
npucoeuHuTh 40 r 6poma. OOpa3oBaBIIAsCS MTPU ITOM
cMech umeet Maccy 47,2 r. Onpeaennure KaueCTBEHHbIN U
KOJIMUYECTBEHHBIN (B MPOIEHTAX MO 00BEMY) COCTaB
UCXOJHOU CMECH YTIEPOIOB.

25.  Hamummure Gopmyiibl BO3MOKHBIX H30MEPOB
yraeBoaopoaa coctaBa CoHiz, oTHOCSIIETOCS K
apoOMaTH4YEeCKOMY pSy.

26.  Kakue apomaTrueckue yrieBo0pOabl MOTYT
00pa30BaThCs MPHU ACTHAPOIMKIU3AINHA H-OKTaHa?

27.  Ilpum xJ0puUpOBaHUU TOIYOJIa B TPUCYTCTBUH
xnopuaa xene3a(Ill) momyueno aBa coenuHeHus ¢
MonexkyisipHoi popmynoit C7H7Cl. Xnopuposanue Tonmyosa
Ha CBETY MPUBOJUT TAK)KE K COETMHEHUIO C MOJIEKYJISIPHON
dbopmynoit C7H7CL Uto 310 32 coenuuenus? Hanumure
YpaBHEHUSI COOTBETCTBYIOIIUX PEAKIIHI.

28. Coenunenne A cocraBa C7Hg HUTpyeTcs a30THOM
KHUCJIOTOW B MPUCYTCTBUU CEPHOM KHUCIOTHI C 00pa3oBaHUEM
cMmecu coequaenuii b u B, nmeronux o6myro hopmyny
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C7H7NO:. Okucnenue coennHeHUS A TIEpMaHaHATOM
KaJIAsl B KHCIION Cpelie IPUBOJUT K COEIUHEHNUIO [’
¢dopmynsl C7HsO2. HazoBute coenunenus A, b, Bu I,
HaIMIIUTE YPABHEHUSI COOTBETCTBYIOLIUX PEAKIIUH.

29.  CkoJIbKO TpaMMOB O€H30J1a MPOPEarupoBalio C
O6pomom B nipucyrcTBum Opomua xenesa(lll), ecnu
BBIJICTIIOCH 224 M1 OpOMHCTOTO BoJIopoAa (H. y.)?

30.  CkoJBKO JIUTPOB BOJAOPO/A (H. y.) MOTYT
IPUCOEAUHUTD B IPUCYTCTBUM KaTanu3aropa 100 r cmecu,
cocrosimient u3 25% 6enzoina, 15% Tomyoua, 25% rekcena u
35% rexcana?

31.  Ilpu aurpoBanuu 15,6 T GeH307a CMECHIO
KOHIEHTPUPOBAHHBIX a30THOM M CEPHOM KUCIIOT BBIXO/T
MOHOHHUTpOIpon3BoiHOTO cocTaBus 70%. CKoJIbKO
IrPaMMOB IIPOJYKTa MOJIY4EHO?

32. Hanmmmure ypaBHEHUS peakIuii, C TOMOIIBIO
KOTOPBIX MOYKHO TIOJIYYUTh CTHPOJI, HCIIOIIB3Ys TOJIBKO
HEOpPraHUYeCKUe COCAMHEHHS.

33. Onumure ¢pusznyeckue cBoiictsa Hedtu. [louemy
OHa HE UMEET MOCTOSIHHOM TeMIepaTypbl KUIIEHUs?

34. 0O0606mus coodmenuss CMU, onummmre
9KOJIOrHYecKre Oe/ICTBUS, BbI3BaHHBIE yTeUKON HePTH, U
CTIIOCOOBI TIPEO/IOJICHUS UX TTOCIIEICTBUH.

35.  Yro Takoe pextudukanua? Ha yem ocHOBaH 3TOT
npouecc? HazoBute nosyyaeMble B pe3yJibTaTe
pexktudukanuu HepTH dpakuun. Yem OHU OTIMYAIOTCS IPYT
oT apyra?

36. IlpuBemuTe ypaBHEHHS TPEX PEaKIUM,
COOTBETCTBYIOLIUX KPEKUHTY HEPTENPOJYKTOB.

37.  Iloyemy momyTHBIH He(TSIHOM ra3 HOCUT TaKOE
Ha3BaHue? KakoBbl €0 OCHOBHbIE KOMIIOHEHTHI U MX
MpUMEHEHUe?

38.  Uem npupoHBIN Ta3 OTINYAETCS OT HOMYTHOTO
HedTssHOoro? Uto obmmero B ux cocraBax? [Ipusenure
YPaBHEHHUs PEAKLIUH TOPEHUS BCEX U3BECTHBIX BaM
KOMIIOHEHTOB IOIIYTHOI'O HEPTSHOTO rasa.

39. IlpuBeaure ypaBHEHUS pPeaKLUi, C TOMOIIbIO
KOTOPBIX MOXHO MOJXY4UTh O€H30J1 U3 IPUPOIHOTO rasa.
VYKaxure ycioBuUs MPOBEICHHS 3TUX pPeaKIUil.

40.  Yro takoe kokcoBaHue? KakoBbl €ro mpoayKThl U X
cocraB? [IpuBenuTe ypaBHEeHUs peakLUUid, XapaKTE€PHBIX JUIS
U3BECTHBIX BaM MPOJYKTOB KOKCOBAHUSI KAMEHHOTO YIJIs.
41.  OOwbsAcHUTE, HOYEMY CKHUTaHUE He(TH, KAMEHHOTO
YTJIS ¥ IOMTyTHOTO HE(TSIHOTO rasa JaneKko He caMblit
palMOHATIBHBIN CIT0COO MX MCTIOIB30BAHUSL.

Tewma 2.3.
Kucnopoaconepx
anme
OpraHUYeCcKUe
COCIMHEHUS

1. Cy1iecTBYIOT Jin 4eTBepTUYHbIE cTUpPThI? OOBsICHUTE
OTBET.
2. CKOJIBKO CIIUPTOB UMEIOT MOJIEKYJISIPHYIO (hopmyy

CsH120? CocraBbTe CTpYKTYpHBIE (DOPMYIIBI ATUX BEIECTB
Y Ha30BUTE UX. TOJIBKO JIM CIUPTAM MOXKET
COOTBETCTBOBATH 3Ta (hopmyna? CocTaBbTe CTPYKTYpHBIE
(dopmynsl 1ByX BemiecTB, uMmeronnx popmyny CsHi20 u He

VY, KP
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OTHOCSIIIMXCS K CIUPTAM.
3. Hanummure cTpykTypHYIO M SMIIMPUYECKYIO
(hopMyIBI BelecTBa, Ha3BaHUE KOTOPOTO S-MeTHI-4-TeKCeH-
1-unon-3. CpaBHUTE YMCIIO ATOMOB BOJIOPOJIa B MOJIEKYJIE
3TOTO CIHUPTA C YUCIOM aTOMOB BOJOPOJIa B MOJIEKYJIE
aJIkaHa C TaKUM K€ YUCIIOM aTOMOB yriepoja. Uem
0OBSCHSIETCS ATO pazIuyue?

4, CpaBHHB EKTPOOTPUIIATEIIBHOCTH yriepoaa U
BOJIOPOJ1a, 0OBSACHUTE, MOUEeMy KOBasleHTHast cBsi3b O—H
6oJiee mossip-Ha, yem cBsizb C—O.

S. Kak BbI qymaere, Kakoil U3 CIUPTOB — METaHOJI WU
2-Me-TUIIIPOTIaHOI-2 — Oy/IeT aKTHBHEE PEarupoBaTh C
HaTpueM? O0bsacHUTE cBOIl 0TBeT. COoCTaBbTE ypaBHEHUS
COOTBETCTBYIOIINX PEAKLIAMN.

6. CocraBbTe ypaBHEHMsI peakLUii B3aUMOJEHCTBUS
MporaHoJia-2 (M30IPONUIOBOrO CIIUPTA) C HATPUEM U
O6pomoBoIopoioM. Ha3oBuTe MPOIyKThI peakluii U YKaKUTe
YCIIOBUS UX OCYILIECTBIICHHUS.

7. CwMmech mapoB mpornanosia-1 u nmpornaHosa-2
MpoIycTUiu Haja HarpeTsiM okcugoM meau(Il). Kakue
peaKurK MOTJIM MPOU30UTH TipH 3TOM? COCTaBbTE
YpaBHEHMS 3TUX peakiuil. K kakuM KinaccaM OpraHu4ecKux
COEMHEHUH OTHOCATCS UX TIPOTYKTHI?

8. Kakue mpoaykTel MOTYT 00pa30BaThCsl MpU
rugposmse 1,2-muxnopnponanona? CoctaBbTe ypaBHEHUS
COOTBETCTBYIOIIUX peakiuii. Ha3oBUTE MPOIYKTHI 3TUX
peaKui.

9. CocTaBbTe ypaBHEHUS PEAKIUNA THIPUPOBAHUS,
TUApPATALMN, TAJTON€HUPOBAHUS U THIPOTaJIOreHUPOBAHUS 2-
nponeHosa-1. HazoBuTe mpoayKThl BCEX pEeaKIIUii.

10.  CocraBbTe ypaBHEHHs B3aUMOIEHCTBUSA TIIMIEPUHA C
OJIHUM, JIByMSI U TPEMS MOJISIMU YKCYCHOW KHCIIOTBI.
Hanummure ypaBHeHHe THIPOIM3a CIOKHOTO dupa —
IPOIYKTa ATepUUKALMKA OJHOTO MOJIS TJIMLEPUHA U TPEX
MOJICH YKCYCHOU KHCIIOTHI.

11.  IIpu B3auMOJEHCTBUU MEPBUYHOTO MPEAETHHOIO
OJIHOATOMHOT'O CIIUPTA C HATPUEM BBIICIUIOCH 8,96 11 ra3a
(1. y.). Ilpu neruaparaiuu ToM ke Macchl CIIUpTa
oOpasyercs alkeH Maccoit 56 r. YcTaHOBHTE BCe
BO3MOKHBIE CTPYKTYpHBIE ()OPMYJIIBI CIIUPTA.

12. OObeM yrieKucrioro rasa, BbIICIMUBIIETOCS IPH
C)KMIaHUU IPEJEIIBHOTO OJHOATOMHOIO CIIUPTAa, B 8 pa3
IPEBOCXOIUT 00BEM BOJOPO/IA, BBIJICIUBIIETOCS IPU
NeWCTBUU M30bITKA HATPUs HA TO e KOJIUYECTBO CIIUPTA.

Y CcTaHOBUTE CTPOEHUE CIIUPTA, ECIIM U3BECTHO, YTO IPHU €TO
OKHCIIEHHH 00pa3yeTcs KETOH.

13. OObscHuTe, MoueMy KUCIOTHbIE CBOICTBA (heHOTa
BBIPAJKEHBI CUJIBHEE, YEM KHCIIOTHBIE CBOMCTBA BOABI U
CIIUPTOB.

14.  Tlpu nporycKaHuM YTIEKHCIOTo ra3a uepe3 BOJAHBIN
pacTBOp (heHONATa HATPUS peaKMOHHAs CMECh IIOMYTHEa
u npuoOpena xapakTepHbld 3anax. OObsICHUTE U3MEHEHUS U
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MIPUBEANTE YPABHEHUS PEAKIIMIA B MOJICKYJISIPHOM, ITOJTHOM
U COKpaIeHHOM HOHHOM BHJIE.

15.  CocraBbTe ypaBHEHMsI peakLUii, COOTBETCTBYIOLINX
HECKOJIbKUM CTaJusIM 00pa30BaHus
(beHoapopmManbAESruIHOTO NOJIMMEpa U3 TpUMEpA.

16.  Cwmech HempenenbHOrO CIIUPTa U ToMoJiora GeHola
maccoit 1,37 r pearupyet ¢ 160 r 2%-HOi1 OpOMHOM BOJIBI.
Taxast ke cMech B peakIiu ¢ H30BITKOM HATPHsI BBIIEISET
168 M raza (. y.). Onpenenurte MOIEKyIsIpHBIE (GOPMYITBI
BELIECTB U UX MACCOBBIE JIOJIU B CMECH.

17.  CkonbKO aTOMOB yIJiepoja COJIEPKUTCS B MOJIEKYJIE
MPOCTEHIIETo albieruaa? B MOJIEKYJIe MPOCTEHUIIEro
kerona? HazoBure 3T BemecTBa. [IpuBeauTe CHHOHUMEBI HX
Ha3BaHUMU.

18.  CocraBbTe CTpYKTYpHBIE (DOPMYIIBI H30MEPOB
Oyranans. K kakuM Kiraccam OTHOCATCS 9TH BelecTBa?
HazoBure ux. CoctaBpTe ypaBHEHUS peakuil
TUAPUPOBAHUS ITHX COCTUHEHUH U YKOKUTE HA3BAHUS
MIPOAYKTOB PEAKIIUH.

19.  Kakoii 00beM dopMaibaeruaa (H. y.) HeoOX0 MO
MOJIBEPTHYTh TUAPUPOBAHUIO ISl TOJTydeHUs 16 T
METHJIOBOTO CIUpTA?

20.  CocraBbTe ypaBHEHHE PEAKIIUU TUAPUPOBAHHSI
nuMeTuIKeToHa (areTona). Kakosa mossipHas Macca
MPOJyKTa peakiuu?

21. 3anumwuTte ypaBHEHHUE PEAKIIUU «CepeOpsSHOTO
3epkaja» ¢ yyactueM MeraHans. Kakue ¢pyHKIMOHAIbHBIE
TPYIIIBI COJIEPKUT MOJIEKyJia KapOOHOBOM KHCIOTHI —
MPOJyKTa 3TOM peakuu? MOXKeT 1 OHA OKUCIISITHCS
aMMHUAYHbIM PacTBOPOM okcujia cepedpa? Uto Moxker
00pazoBsiBaThCs Tpu 3ToM? [TporsumrocTpupyiiTe cBOM
OTBET YPaBHEHUSMHU PEaKIUil.

22. B xoze peakuum «cepeOpsHOTo 3epKanay
oOpa3oBanach KapOOHOBAsI KUCIOTA, UMEIOIIAs
OTHOCHUTEIIbHYIO MOJIEKYIISIPHYIO Maccy, paBHyIo 88. Kakue
OpraHHYEeCcKHe BEIIEeCTBA MOTIIU OBITh peareHTaMu B 3TOM
peakiuu? Mcnonb3ys CTpYKTypHbIE (OPMYIIbI, COCTaBbTE
BO3MOKHBIE YPABHEHHSI 3TOM peakinu.

23. Kaxkag macca aneranpaeruga Heo0xoauma Juist
BoccranoBieHus 0,54 r cepedpa u3 ero okcuaa? Kakoe
KOJIMYECTBO TUAPOKCUAA KUl HEOOXOAUMO ISt
HelTpanu3anum oopasyromencs Ipu 3TOM YKCYCHOM
KHUCIIOTHI?

24. B 0JHOM M3 COCY/I0B HAXOJIUTCS PacTBOP alleTOHa, B
IpyroM — areranpaeruaa. [Ipeanosxxkure ciocoOb
OTIpeIeNIeHus COAEP)KUMOTO KaXI0T0 COCYAa.

25.  Kakue BemecTBa 00pa3yroTcs IpH HarpeBaHUH
ruapokcuaa meau(Il) ¢ mponananem? IlonreBepaurte oTBET
ypaBHeHHEM peakiuu. KakoBbl TpU3HAKU ITON peakiuu’?
26.  Ilpu cropanuu 4,5 r OpraHUYECKOTO BEIIECTBA
obpazoBanock 3,36 1 (H. y.) YIJIEKHCIOTO Ta3a u 2,7 M
BoJIbl. OnpeienuTe NPOCTEHINTYI0 U UCTUHHYIO QOpPMYITY
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BEILIECTBA, €CIIM €ro IJIOTHOCTH 10 BO3ayXy paBHa 1,035.
OOBsicHUTE HTUMOJIOTHIO Ha3BaHUI ITOTO BEUIECTBA.
KaxkoBsl 065acTst €ro mpuMeHeHUs?

27.  CocraBbTe YpaBHEHHS PEaKIHii, KOTOPHIE MOTYT
MpOTEKaTh MPH OPOMUPOBAHUM MIpONaHajs Ha cBery. Kakue
IPOJYKThI MOTYT 00pa3oBbIBaThcs IpH 3ToM? HazoBure ux.
Kakwue mpoayKThl 00pa3yroTCsl Py B3aMOICHCTBHH
MpOIaHalIs ¢ MOJKUCIEHHOM OpoMHOM Booi1? HazoBute ux.
28.  Ilpwm okucnenuu 11,6 T KHCTIOPOICOACPIKAIIETO
OpraHuYecKoro coeAuHeHus1 oopazoBanock 14,8 r
OJTHOOCHOBHOW KapOOHOBOM KUCIIOTHI, IPH B3aUMOJICHCTBUN
KOTOPOi1 ¢ N30BITKOM I'MIpoKapOOHaTa HATPUsl BBIIEIHIOCH
4,48 1 (H. y.) raza. Onpenenure CTPOSHUE UCXOTHOTO
COEJIMHEHUS.

29.  Ilpm okucnenuu 1,18 r cMecu MypaBEUHOTO U
YKCYCHOTO aJIbJIErH/10B U30BITKOM aMMHUA4YHOTO pacTBOPa
okcuja cepedpa obpazoBaniocs 8,64 r ocanka. Onpenenure
MaccoOBBI€ JIOJH aJIbJIETUIOB B CMECH.

30. CocraBbTe ypaBHEHHUE PEaKIIMH THIPUPOBAHUS
OJICMHOBOM KHCIJIOTHI. Ha30BUTE MPOYKT 3TON peakuuu.
31. CocraBbTe ypaBHEHUE PEAKIIMH TOPECHUS
cTeapuHOBOM kucnoThl. Kakoit 060beM Kuciopoa 1 Bo3ayxa
(1. y.) moTpebyeTcs It C)KUTaHus S68 T CTeapHHOBON
KHUCJIOTBI?

32.  Cwmech TBEPIBIX JKUPHBIX KUCIOT — HAIbMUTHHOBOMN
U CTEapUHOBOM — HA3BIBAIOT CTEAPUHOM (MMEHHO U3 HEro
M3TOTaBIIMBAIOT CTEAPUHOBBIC cBeun). Kakoit 00bemM
BO3ayXa (H. y.) MOTpeOyeTCst ISl COKUTAHUS
JIBYXCOTIPAaMMOBOM CT€apUHOBOM CBEYH, €CIIU CTEAPUH
COJICP’KUT PaBHBIE MACChl HAJIbBMUTUHOBOW U CTE€APHHOBOM
kucioT? Kakoit 00beM yriiekuciioro rasa (H. y.) ¥ Macca
BOJIbI 00Pa3yIOTCs MPHU 3TOM?

33.  PemuTe npenpiaymiyro 3a1a4y Ipyu YCIOBUU, YTO
CBEYa COAEPKUT paBHbIE KOJIMUYECTBA (OAMHAKOBOE YHCIIO
MOJICH) CTeapUHOBOM M MAJIbMUTUHOBOW KHCIIOT.

34.  JIng ymaneHus MATEH pKaBUMHBI UX 00padaThIBAIOT
pPacTBOPOM YKCYCHOM KUCIOTHL. COCTaBbTE MOJIEKYJISIPHbBIE
Y MOHHBIE YPAaBHEHUS MPOUCXOAIINX IIPU TOM PEaAKIIHiA,
YUUTBIBAs], UTO PrKABUMHA COJCPKUT OKCHU]T U TUAPOKCHUT]
xeneza(Ill) — Fe,O3 u Fe(OH)s. [louemy Takue nstHa He
ynansitorcst Bogoi? [louemy oHu ncyesarot mpu oopaboTke
pacTBOPOM KHCIIOTHI?

35.  JloGaBnsiemyro B 0€3/IpOKKEBOE TECTO MUIIEBYIO
(muteeByro) coxy NaHCO3 mpeaBapuTesbHO «racsiT»
YKCYCHOM KucnoTou. IIponenaite qoMa 3Ty peakuuio u
COCTaBbTE €€ YpaBHEHHE, 3Has, YTO YrojbHas KUCIOTa
cnabee ykcycHoi. OO0bsicHUTEe 00Opa30oBaHUE MEHBI.

36.  3mas, uyTo xJIOp OOJiee SNEKTPOOTPHUIIATENICH, YeM
YIJIEPOA, PACIOJIOKUTE CAEAYIOIINE KUCIOThI: YKCYCHYIO,
IIPONMOHOBYIO, XJIOPYKCYCHYIO, TUXJIOPYKCYCHYIO U
TPUXIJIOPYKCYCHYIO KUCIIOTHI B TIOPSIJIKE YCHIICHHS
KHCIOTHBIX CBOMCTB. OOOCHYITE CBOM pe3ynbTar.
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37.  Yem MOXHO OOBSICHUTD, YTO MypaBbHHAsI KACIOTA
BCTYIIAET B PEAKIHIO «cepeOpsaHoro 3epkana»? CocraBbTe
YpaBHEHHE ATOM peakiuu. Kakoi ra3 MOKeT BbIACIATHCS
IIpH 3TOM?

38.  Ilpu B3aumopeicTBuu 3 T mpeaenbHON
OJTHOOCHOBHOM KapOOHOBOU KHCIIOTHI C H30BITKOM MarHus
BhIZICIIIOCH 560 Mt (H. y.) Bojopoaa. Onpenenure
(opMyITy KUCIIOTHI.

39. IlpuBenute ypaBHEHHUS PEAKIUH, C TIOMOIIHIO
KOTOPBIX MOXXHO OITUCATh XMMUYECKHE CBOMCTBA YKCYCHOM
KHCII0Thl. Ha30BUTE NPOAYKTHI TUX PEAKLIUM.

40. TlpemtoxuTe HECIOXKHBIN JTa0OPATOPHBINA CIIOCOO, C
MTOMOIIBI0 KOTOPOTO MOKHO Paclo3HaTh MPOTAHOBYIO U
AKpPUJIOBYIO KHCIIOTHI.

41.  CocraBbTe ypaBHEHUE PEAKIIMH MTOTY4YEHUS
MeTuipopmMuaTa — CJI0XKHOTro 3¢upa MeTaHoIa u
MYPaBbUHOM KUCJIOTHL. B Kakux yCIOBUSX CIEIyET
MIPOBOJIUTH 3Ty PEAKIINIO?

42.  CocraBbTe CTPYKTYypHBIC ()OPMYITHI BEIIECTB,
nmeromux coctaB C3HeO2. K xakum kimaccaM BemecTs X
MOXHO oTHecTu? [IpuBeuTe ypaBHEHHsI peaKiui,
XapaKTePHBIX VIS KaXKJIOTO U3 HUX.

43.  BemecTtBo A — M30Mep YKCYCHOW KHACIOTH — HE
pacTBoOpsEeTCs B BOJIE, OJTHAKO MOXET MOABEPraThCs
ruaponn3y. KakoBa crpykrypHas popmyra BemectBa A?
HazoBute mpoayKThl €ro rujpoJinsa.

44,  CocrtaBbTe CTPYKTYPHBIC (POPMYIIBI CIETYIOITUX
BEIECTB:

a) MeTuIaIeTar;

0) maBeieBast KUCJIO0TA;

B) MypaBbUHAs KUCJIOTA;

T') IUXJIOPYKCYCHAs! KUCIIOTA;

1) alleTaT MarHus;

€) STUJIAIeTAaT;

K) STHIIPOpPMUAT;

3) akpuJIOBas KUCIIOTA.

45.  OOGpa3sen npeaebHON 0JHOOCHOBHON OpraHUYeCcKOM
KUCJIOTHI Maccoit 3,7 T HEUTpaJI30BaIl BOJHBIM PACTBOPOM
ruapokapOonara Hatpus. [Ipu npomyckanuu
BBIJICTIMBIIIETOCS ra3a Yepe3 U3BECTKOBYIO BOAY ObLIO
noJstyueHo 5,0 r ocaaka. Kakas kucnora Oblia B3siTa U KakoB
o0beM BblienuBLIerocs raza?

46.  CpaBnHuTe 001mKE GOPMYIIBI TPOCTHIX U CIOKHBIX
3¢upoB. UTo 0011ero B UX CTPOCHUHU U YTO OTIIMYAET UX
JpyT OT Apyra?

47.  Kak Ha3bpIBaeTcs peakiusi, o0paTHas peakiuu
srepudukanun? K kakum kinaccam BELIECTB OTHOCITCS
peareHThbl ¥ MPOAYKTHI 3TOH peakiuun?

48. KakoBO MUHUMAaJIbHOE KOJMYECTBO aTOMOB yIJIepoJia
B MOJIEKyJIe c10kHOro 3¢pupa? CocraBbTe CTPYKTYPHYIO
¢dopmyny sToro 3¢upa u HazoBute ero. Onpenenure
MacCOBbI€ JIOJIM XMMHUYECKHX JIE€MEHTOB B HeM. [Ipu
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B3aMMOJICHCTBUU KaKUX BEIIECTB MOKET OBITh MOJTYYEH
atoT 3¢up? [IpuBeaure ypaBHEHUE COOTBETCTBYIOMIEH
pEeaKIUy U peaKIuii TOPEHHSI ¥ THAPOIIN3a ITOTro dPupa.

49.  HarypanbHO€ CTMBOYHOE MACIIO COJNCPIKUT KHUPBI
CMEIIAHHOTO XapaKTepa, COACPKAIIUE OCTATKU KaK
MpEACTbHBIX, TaK U HETPEEIbHBIX KaPOOHOBBIX KUCIIOT.
Kak, ucnonb3ys pacTBOp nepMaHraHara Kajius
(MapraHIOBKH), OTIIMYUTH MaprapuH OT CIMBOYHOTO Maciia?
(s yckopeHus: peakiiiy 1 MOBBIIICHUS] KOHTPAcTa
W3MEHEHUSI OKPACKU PacTBOP IMEpMaHraHATa KaJusi MOXKHO
MOJKUCIUTh, HAIIPUMEP, HECKOJILKUMU KaIUIIMUA YKCYCHOM
KHUCJIOTHI. ) MOXHO JI 3THM CIIOCOOOM OTJIMYUTD
pPacTUTENbHOE MACJIO OT MAIIMHHOTO (MUHEpanbHoro)? Kax?
50. Kak, He ucmonb3ys pacTBOp MepMaHTaHaTa Kajus,
OTJIMYUTH MaprapuH OT CIIMBOYHOTO Macia?

51.  CkonbKO M30MEpOB KUPOB 00Pa3yOT MPU OMBLICHUU
TJIMIIEPUH U CMECh cTeapaTa U NajbMHUTaTa HaTpus?
CocraBbTe CTPYKTYpHBIE (DOPMYJIIBI, OTBEUAOIIIHE
BO3MOJKHBIM BapHUaHTaM COCTaBa U CTPOCHUS KHUpa.
CocraBbTe ypaBHEHUE PEAKIIMH OMBUICHHS OJTHOTO U3 HUX.
Moru 11 00pa30BaThCs paBHBIC KOJUYECTBA TATBMHUTATA U
cTeapaTa, €CJ >KUp MPECTaBIII cCOO0H YrcTOoe
(MHIMBHIyalIbHOE) BEIIECTBO, & HE CMECH?

52.  HemnpusATHBIH 3ammax TOPENIOro Macia 1 JTF0bIX
MEPErPETHIX JKUPOB OOBICHIECTCS 00pa30BaHUEM aKpOJICHHA
(mponieHarst), KOTOPBI SBJISETCSA MPOIYKTOM JETUApaTalluu
rnuuepuHa. Kakue peakuuu, mpoTeKaromnye mpH xxkapke
MUY, TPUBOJAT K 00pa30BaHUIO aKpOJIEHHA U3 KUPOB?

53.  Kakoit 00beM Bo3myxa (H. y.) motpedyercs st
IIOJIHOTO OKHcIIeHUs 1 Mouib criepManera? Kakue macchbl
YIJIEKUCIIOTO Ta3a ¥ BOJIbl 00pa3yroTcs Mpu 3ToM?

54.  Ilpu cropanuu 0JTHOTO MOJIS CJIOKHOTO dupa
oOpa3zyercs TpHU MOJIS YTIEKUCIIOTO ra3a, a OJuH U3
IPOJIYKTOB IMAPOIIN3a ATOro 3upa BOCCTAHABINBAET
aMMUaYHbIN pacTBOp okcuaa cepedpa. Hazosure apup u
COCTaBbTE ypaBHEHUS YIIOMSHYTHIX peakiuii. Kak
HA3bIBAIOT MOCIEIHION U3 HUX?

55.  Kaxkue macchl KUCIOTHI U CIUPTa HEOOXOAUMO B3SITh
JUig noydeHus 1 r uzoOyrunanerara npu Beixojie 3pupa
60% 0T TeopeTUYECKH BO3MOKHOIO?

56. Ilo manHBIM aHamM3a, BEIMIECTBO coAepKUT 48,649%
yraepona, 43,243% xucnopona u 8,108% Boaopoa.
CKOIBKO CIIOKHBIX 3(UPOB UMEIOT TaKO# coCTaB?
CocraBbTe CTpYKTYpHBIE (HOPMYIBI 3TUX FUPOB U
HazoBUTe UX. COCTaBbTE YpaBHEHUS PEAKLUM MOTYyYEHUS U
TUAPOISIN3a ATUX coenuHeHnil. Kak Ha3piBaeTcs kapOOHOBas
KHCIIOTa, UMEIoIas TakoM ke coctaB? CocTaBbTe
ypaBHEHUS IBYX peakIHii dTepupUKaIiy ¢ yaacTHEM 3TOI
KHUCJIOTBI ¥ 3TUJICHTJIUKOJIS.

57.  Jlns momHOTrO THApONM3a 22,2 T CMECH ABYX
CJI0KHBIX 3(upoB norpedosanock 168 r 10%-Horo
pacTtBopa runpokcua kanus. [Ipu 1ob6aBneHNN K TAKOMY Ke
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KOJIMYECTBY CMECH M30BITKa aMMHAYHOTO PACTBOPA OKCHIA
cepebpa BeLaeHIOCH 21,6 T ocagka. OnpenenuTe CTpoeHHe
CJIOXKHBIX 3(UPOB U UX COJCPKAHUE B UCXOTHOU cMecH B %o
(mo macce).

58.  Kakue yrneBo/ibl Ha3bIBAIOT MOHOCAXapUaaMu ?
nosincaxapunamu? [loueMy ux Tak Ha3pIBAOT?

59.  KakoBa poiip yrieBoJ0B B IPUPOJIE U )KU3HU
yesioBeKa?

60. C xakuMM BEIIECTBAMU KJIacca YIieBOJIOB BB
CTAJIKUBAJINACH B CBOCH KU3HU?

61. Kakyro maccy caxapo3bl MOKHO MOJTYYUTh U3 1,5 T
caxapHO# CBEKJIBI, €CJI MaCcCOBAst JI0JISI caXxapo3bl B HEl
cocrasisiet 20%?

62.  CaxapHBIif TECOK MEPBOTO COPTa COACPIKHUT (IO
Macce) 99,7% caxapossi, 0,15% Bogs, 0,03% MuHEpaTBHBIX
coxiett u 0,12% npyrux BemecTs. Kakyro maccy Takoro
MUIIEBOTO MPOYKTa MOXKHO TIOYYUTh U3 CaXxapHOH
CBEKJIbI, BbIpanieHHo! Ha noJjie B 100 ra, eciau ypoxkalHOCTb
ero paBHa 500 11 ¢ rekTapa, a MaccoBasi A0JIsI caxapo3bl B
cBekJyie cocraiusieT 20% ?

Tewma 2.4.
AzoTtcoaepxaiue
OpraHUYeCcKUe
COCIMHEHUSI.
ITonumepsl

1. 3anuIImnTe YpaBHEHUs peaklMii aMUHOIIPOITMOHOBOU
KHCJIO-; Thl C CEpHOM KHUCIOTOM ¥ THIPOKCUIOM HATpUs, a
TaKXe ¢ METWJIOBBIM CIUPTOM. Bcem BelecTBaM Jante
Ha3BaHMs 110 MEXKyHapOIHOM HOMEHKIIATypE.

2. [ToyeMy aMHUHOKHCIIOTHI SIBJISIFOTCS
reTepoyHKIIMOHATBHBIMU COCTUHCHUSAMHU?
3. KakumMu 0COOEHHOCTSAMH CTPOCHHS JOTKHBI

O6J'Ia,Z[aTB AMHWHOKHUCIIOTBI, UCITIOJIB3YEMBIC IJIA CHHTEC3a
BOJIOKOH, © aMUHOKHCJIOTBI, Y4aCTBYIOIINEC B ouocHuHTE3€E
0OEJIKOB B KJIETKaX JKMBBIX OpFaHI/ISMOB?

4, YeM OTIuYaroTCsl peakiiuy MOJIMKOHACHCAIINH OT
peakuuii noumepusanuu? B uem ux cxoacto?
5. Kak nosydaroT aMMHOKHUCIIOTHI? 3alUIIUTE

ypaBHEHUS peakIfil MOIy4eHHUs] aMUHOIIPOITMOHOBOM
KHCJIOTHI U3 MPOTaHa.

6. Omnpenennure CTpoeHUE 0-aMUHOKHUCIIOTBI, €CIIN
M3BECTHO, YTO OHa cojaepxut 15,73% azora.
7. Cwmech Maccoii 30 1, copeprkalas aMUMHOYKCYCHYIO

KUCIIOTY ¥ YKCYCHBIH aJIbICTHI, ISl COJIC00pa30BaHUs
Tpebyer 5,38 11 xjaopoBoopoaa (H. y.) wim 10,08 r okcuaa
kanblus. Onpeaenure MaccoBbl€ J10JIU BEIIECTB B UCXOIHOM
CMECH.

8. Oxapakrepusyiite crpoenue 6enkoB. Kakyro poib
UTPAIOT pa3IMYHbIe BUIbl XUMUYECKUX CBA3EH B
(OopMUPOBaHUU PA3TUYHBIX CTPYKTYpP OCJIKOBBIX MOJIEKYI?
9. Kak cooTHOCATCS Mex/1y cOOO0M MOHATHUS «HETTUIY,
«TOJIMNENTH, KTOTUAMU U «OelIoK»?

10.  Oxapaxrepu3yiiTe BaxHeime Gpu3nveckue u
XMMUYECKHE CBOMCTBA OEJIKOB.

11.  C nomouibio KaKMX peakifii MO>KHO pacro3HaTh
oenxu?

12.  Kakyo posib urparoT OesKH B KHU3HH OPraHU3MOB?

VY, KP
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13.  Kakwue Genku onpenensioT UMMYHHBIE CBOKWCTBA
OpraHU3MOB.

14.  Kak pacno3Harh U3/eJIN€ U3 HATYpaJIbHOU MIEPCTH U
HCKYCCTBEHHOI'O BOJIOKHA?

2.4.5. Ilepevyenb YyuyeOHO-METOAUYECKOr0 OOecleYeHUs Jsi CAMOCTOSITEJbHOH pPadoThl
00y4yaIuxcst Mo JUCHHUILINHE

CamocrosarensHas padora cryneHToB (nainee — CPC) sBrnseTcs oqHUM U3 BUJIOB YYCOHBIX
3aHSATUH CTYICHTOB M OJJHON M3 OCHOBHBIX ()OPM BHEAYTUTOPHON pabOTHI PH peanu3anin yaeOHbIX
TUTaHOB W TiporpamMM. OHa TPOBOAMTCS C ENBI0 CUCTEMATH3AaMHA W 3aKPEIUICHUS TOTYYEeHHBIX
TEOPETHUECKUX 3HAHUH W TIPAKTHUECKUX YMEHHUH CTYIEHTOB; VYIIYOJICHHUS W DPACHIMPECHUS
TEOPETHUECKUX 3HAHWH; pPa3BUTHs IMO3HABATENBHBIX CIIOCOOHOCTEH M aKTUBHOCTH CTYIEHTOB;
(hbopMHUPOBaHUS CAMOCTOSTEILHOCTH MBIIIJIEHHUS, CIOCOOHOCTEH K CaMOPa3BUTHIO.

Hensto CPC sBnsieTcss oBnageHue (yHAAMEHTAJIbHBIMU 3HAHUSAMH, MPOPECCHOHATbHBIMU
YMEHUSIMH W HaBbIKAMH 10 Tpodwiro Oymymied CrenuaabHOCTH, OIBITOM TBOPYECKOH,
WCCIIEIOBATENIbCKOM  NESITETIbHOCTH,  Pa3BUTHE  CaMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH W
OpPraHM30BAaHHOCTH, TBOPUYECKOTO MOJX0Ja K PEUIeHHI0 MpobieM yueGHOro U mpodeccnoHaIbHOTO
YPOBHEM.

Bunpl camocTosTenbHOW pabOThl CTYJEHTOB BKJIFOUAIOT HaNHCcaHUE pedepaToB, peuieHHe
3a/1a4 ¥ yIpaXHEeHUH.

Kputepusimu OIEHOK pe3y/IbTaTOB BHEAYIUTOPHON CaMOCTOSITENIEHOW pabOTHI CTyIEHTa
SBJIIETCS YPOBEHb OCBOCHHMSI CTY/IEHTaMH y4eOHOTO MaTepuaa;
yYMEHHE CTYyJIeHTa HCIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MPH BHINOJHEHUM MPAKTHUYECKUX 3a/1ad;
YMEHHE CTYyJIeHTa HaXOqUTh TpeOyromyocs nHhopMaluio, U3y4aTb €€ U MPUMEHSTh Ha MPaKTHKE;
000CHOBAHHOCTb U YETKOCTb U3JIOKEHUS OTBETA.

Ha camocrositenpHyro paboTy 00ydaronuxcst oTBoAUTCs 31 yac yaeOHOTO BpEMEHH.

[Tepedenp yd4eOHO-METOIUIECKOTO 00ECTICUCHUS
No HaumenoBanue JTUCIUIUIMHBI 110 BBITMIOJTHEHUIO CAaMOCTOSATEIbHON
- pazzaena, temsl, Bujga CPC padboThI
(umerowecocs 6 bubauomexe u/unu 6 I6C)
1 2 3
Pazgen 1. O0mas u HeopraHuyeckass XUMHUS
1 | Tema L.l Ocnouble monsATHA M |1. Xumus : ywebuuk / JLM. Ilycrosanosa, H.E.
3aKOHBI XUMHH Huxanopoa. — Mocksa : KnoPyc, 2012. — 438 ¢. —
Tema 1.2 Ilepuoauyeckumii 3akoH (Jlns ~ CIIO. — ISBN  978-5-406-00168-4. —
2 u [lepronnyeckas cucrema  |https://www.book.ru/book/915055
xumudeckux anementoB JLM. 2. AxmeroB, H.C. OOmias u HeopraHuveckas XHMUS
MenzieneeBa v cTpoeHue aToMa |[DnekTpoHHbI pecype] : yuebnuk / H.C. AxmeroB. —
3 Tema 1.3. Crpoenue BemectBa | DnektpoH. gaH. — Cankrt-IlerepOypr : Jlans, 2014, —
Tema 1.4. Bona. PactBopsbl. 752 C. — Pexxum JOCTyIa:
4 DJIEKTPOIUTHYUECKAS https://e.lanbook.com/book/50684. — 3aru. ¢ skpaHa.
Jyccoluanus 3. AxwmeroB, H.C. JlaGoparopHble M CEMHHApCKue
Tema 1.5. Knaccudukarus 3aHATUS TO oOmed W HEOPraHW4eckol XUMHHU
5 |HeopraHMYECKHX COCAMHEHWH n |[DneKkTpoHHBIH pecypc] : yuebHoe mnocobme / H.C.
HX CBOMCTBaA AxwmeroB, M.K. A3uzosa, JL.U. bagpiruna. — DaeKTpoH.
6 |[Tema 1.6. Xumuueckue peakuuu |f1aH. — Cankr-IlerepOypr : Jlans, 2014. — 368 c. —
7 |Tema 1.7. Metamisl 1 HemeTayutel [PexkuM gocrtyma: https://e.lanbook.com/book/50685. —
Tema 2.1. OcHOBHBIE MOHATHS |3arJI. € 9KpaHa.
8 opraauueckoit xumuu u Teopus |3. bopsosa, JI.JI. OcHoBbI 001IEH XvuMuK [DNEKTPOHHBINA
CTPOEHMS OPraHNYECKHX pecypc] : yuebnoe mocobue / JLJI. Bbopsosa, H.IO.
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COEIMHEHUH

Uepnukosa, B.B. SkymeB. — Dnekrpon. gaH. — CaHKT-

Tema 2.2. YraeBonopoas! U UX

[lerepOypr : Jlans, 2014. — 480 c¢. — Pexxum pocryna:
https://e.lanbook.com/book/51933. — 3aru. ¢ skpaHa.

4. Opranuueckas XxuMus [DJIEKTPOHHBIM pecypc]
yuebHoe mocobue / [I.b. bepesun [u mp.]. — DnekTpoH.

9
MPUPOTHBIE HCTOYHHUKH
10 Tema 2.3. Kucnopoacoepxariiue
OpPraHu4ecKue COCIMHEHHSI
Tema 2.4. AzoTcoaepxaniue
11 OPraHUYECKUE COCIUHEHUS.

[Tomumepsl

nad. — Cankr-IlerepOypr : Jlanp, 2014. — 240 c. —
Pexxum pocryma: https://e.lanbook.com/book/44754. —
3ari. ¢ 3KpaHa.

5. boposnes, N.B. Oprannueckass XuMusi: TEPMUHBI U
OCHOBHBIE peakluu [DIEKTPOHHBIM pecypc] : yueOHoe
noco6ue / .B. bopoBnes. — DnektpoH. nan. — MockBa
: U3narenscTBo "Jlaboparopus 3Hanuit", 2015. — 362 c.
— Pexum noctyna: https://e.lanbook.com/book/70742.

— 3arJ. ¢ 9KpaHa.

3. ObPA3OBATEJIBHBIE TEXHOJIOT' A

3.1.00pa3oBare/ibHbIE TEXHOJIOIMHU NPU NPOBEJICHUH JIEKINH

Bunpr npuMeHsIeMBIX Koix-Bo
No Tema bl TP o
00pa3oBaTeIbHBIX TEXHOJIOT U qac
1 2 3 4
TpamunmoHHBIE
Beenenue paznn 1
nH(pOpMaITMOHHBIC JIEKITHH
Pasznen 1. O0masi 1 HeopraHuvdeckass XuMus
1 [Tema 1.1 OcHOBHEBIE MIOHATHS U 3aKOHBI XUMHUH.
Tema 1.2 [lepuoauueckuii 3akoH u [lepuonnueckas
2 |cucrema xumuueckux sjmeMmeHToB /.M. Mennaeneena
1 CTPOCHHE aToMa.
3 [Tema 1.3. CtpoeHue BemiecTBa. TpamroHHbe
4 Tema 1.4. Bona. PacTBOpEL DIIEKTPONIUTHYECKAA | MH()OPMALIMOHHEIE JIEKIUH
MCCOIUAIINSL.
5 Tema 1.5. Knmaccudukarus HeopraHuuecKux 1
COEIUHEHUN U UX CBOMCTBA
6 [Tema 1.6. Xumuueckue peakiuu 1
7 |Tema 1.7. Mertamibsl 1 HEMETAILIBI 2
Pa3znen 2. Oprannyeckasi XuMusi
Tema 2.1. OCHOBHBIE OHATHSI OPraHUYECKOMN 4
8 [XMMUU M TeOpUs CTPOSHUSI OPTaHUIECKUX
COCIMHEHMH.
Tema 2.2. YrneBogopoasl U UX MPUPOIHBIE 4
9 TpaguuoHHbIE
MCTOYHHKHU.
UH(OPMAIMOHHBIE JIEKIIUH
10 Tewma 2.3. Kucnopoacoaepxaiine opraHuueckue 4
COETUHEHMS.
11 Tema 2.4. AzoTconepxaline opraHu4ecKue 8
coenuHenus. Ilommumepsl
HToro no xypcy 32
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3.2.00pa3oBaTebHbIC TEXHOJIOTMH NP NPOBEICHUH NPAKTHYECKUX 3aHATHI

No TeMa 3aHsTHs Bunsr mpuMeHseMbIx Kox.
B 00pa3oBaTebHBIX TEXHOJIOTUN | Yac
Pa3nes 1. O0mas m Heopranuyeckasi XMuMHs
TpaauumoHHOE CEMHUHAPCKOE 2
1. |Tema 1.1 OcHOBHbIE NOHATHUS U 3aKOHBI XUMUHU. 3aHsTHE, Pa300p pelIeHus
3az1a4
Tema 1.2 [lepuonunueckuii 3akoH u [lepunonnueckas Tp aﬂHHHOHng CEMHUHAPCKOC 2
2. |cucrema xumudeckux sneMeHToB .M. Menneneena 3aHATHE, pasoOp peIICHIA
Y CTPOCHHE aToMa. safad
TpaaumoHHOE CEMHHAPCKOE 2
3. |Tewma 1.3. CrpoeHue BemiecTBa. 3aHATHE, pa3bop peleHus
3a1a4
TpamunroHHOE CEMHUHAPCKOe 4
4 Tema 1.4. Bona. PacTBopbl. DeKTpoIUTHYECKAS 3aHATHE, Pa300p pelIeHus
" | nmcconmarisl. 3amad
TpaIuIMOHHOE CEeMHHAPCKOE 2
5 Tema 1.5. Knmaccuduxarus HeopraHUdeCKux 3aHATHE, Pa300p peleHns
" |cOeIMHEHUN U UX CBOUCTBA 3a1a
TpagunroHHOE CEMUHAPCKOe 2
6. |Tema 1.6. XuMuueckue peakiuu 3aHATHE, pasbop perenus
3a1a4
TpaaumoHHOE CEeMUHAPCKOE 4
7. |Tema 1.7. MeTamibl 1 HEMETAIIIbI 3aHATHE, Pa3Oop pereHns
3a1a4
8. |KontponpHas paborta no pa3aeny 1 2
Pa3znea 2. Oprannyeckasi XuMusi
Tewma 2.1. OcHOBHBIE NOHSTHS OPraHUYECKOM TpanuuronHoe ceMuHapekoe
9. |XUMMU U TEOPUA CTPOECHUS OPraHUYECKUX 3aHATHUC
COEIMHEHUI.
TpaaumoHHOE CEeMHHAPCKOE 8
Tewma 2.2. YrneBogopoasl U UX MPUPOIHBIE panutt P
10. HCTOUHIKH 3aHsTHE, Pa300p pelIeHus
' 3a7a4
TpaauuMOHHOE CEMUHApPCKOE 8
11 Tema 2.3. Kucnopoconepsxaniyue opraHn4eckue 3aHATHE, Pa300p peLIeHHs
COCAUHCHUA. 3a71a4
TpaauMOHHOE CEMUHAPCKOE 8
12 Tema 2.4. AzoTconepxaline opraHu4ecKkue 3aHATHE, Pa300p peLIeHUs
coeauHenus. [lomumepspl 3amaq
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13. |KonTtposbHas paboTa mmo pasaery 2 2

Hroro no kypcy 46

4. YCJI0OBUs PEAJIM3ALIUU ITPOI'PAMMBI TIUCHUIIJINHBI

4.1. MarepuajbHO-TeXHUYecKasi 0a3a, HeoOXoAuMasi /Il OCyLIeCTBJIeHHS 00pa30BaTeIbHOIO
npouecca no JUCHUIINHE

Peanusyercs nporpaMma yaeOHON TUCHUTIIMHBI B KAOMHETE XUMUH.
Ob6opynoBanue yueOHOTO KaOMHETA:
- paboune mMecTa JUIst CTYACHTOB H MPETIoIaBaTelsl, ayIUTOPHAS JOCKa;
- KOMIUJIEKT y4eOHO-METOANYECKON AoKyMeHTauuu (y4eOHUKH U ydyeOHble MOCOOMs, KapTOUKHU-
3aJlaHUs, KOMIUIEKTBl TECTOBBIX 3a/laHuM, DJEKTPOHHAas CIpaBOYHO-ydyeOHas JUTeparypa,
MYJIbTUMEINIHBIE 00yJaroIIie MporpaMmsl);
-HaTJIAIHbIE TTOCOOMS (CXeMBbI, TabIUIIbI, H300pa3uTeIbHbIE U HATYpaAJIbHBIE TOCOOUS);
- aBTOPCKUI KOMIIJIEKT KOMITBIOTEPHBIX IIPE3CHTALIU.

Texnuueckue cpeacTBa O0OYy4EeHHs: KOMIBIOTEp, MPUHTEP, IPOEKTOpP, MPOrpaMMHOE
obecrnieueHue.

4.2. TlepeyeHb HEOOXOAMMOI0 MPOTPAMMHOIO o0ecneYeHHsI
. Omneparmonnast cucrema Microsoft Windows (kouTpakT Ne 232-AD3®d/2014 ot 25.09.2014,
KOPIIOpAaTUBHAS JIUICH3HSA);
o [Maker mporpamm Microsoft Office Professional Plus (koutpakr Ne 232-ADd/2014 or
25.09.2014, xopriopaTuBHAas JTUIICH3HS);

o 7-zip GNULesser General Public License (cBoGoaHOe mporpaMMHOE OOECIeYeHHE, HE
OTPaHUYEHO, OECCPOUHO);
. HNurepuer Opayzep Google Chrome (6ecruiatHoe mnporpaMMHOe oOecredeHue, He
OTPaHUYEHO, OECCPOYHO);
o K-Lite Codec Pack — ynuBepcanbHbIii HA00P KOJIEKOB (KOIUPOBIIMKOB-IEKOUPOBITHKOB)

W YTWINAT JUIsi TIpOCMOTpa W 0o0paboTku ayawo- W BuAcodaityioB (OecruiaTHOE MPOrpaMMHOE
obecrieueHre, He OTPaHUICHO, OECCPOYHO);

. WinDjView — mporpamma uis mpocmoTpa ¢aiiioB B ¢popmare DIV u DjVu (cBoboaHOe
pOrpaMMHOE 00ecTieueHre, He OTPAaHHYCHO, OECCPOYHO);
o Foxit Reader — mpukiagHOe MpOrpaMMHOE OOECIeYeHHe IS MPOCMOTPA SICKTPOHHBIX

NoKyMeHTOB B craHgapre PDF (OecruiaTHoe mporpamMmMHOe oOecneueHHe, He OrpaHHueHo,
0ecCpoYHO).

S. HNEPEYEHHb OCHOBHOM U TONOJIHUTEJIbHOM YYEBHOM JIUTEPATYPBI,
HEOBXOIUMO¥ 1151 OCBOEHMSI
JANCHUITVINHBI

5.1. OcHoBHas nauTEparypa:

1. Xumus : yuebnuk / JI.M. IlycroBanosa, N.E. HukanopoBa. — Mocksa : KuoPyc, 2012. —
438 c. — Jlynsa CITO. — ISBN 978-5-406-00168-4. — https://www.book.ru/book/915055

2. AxmeroB, H.C. O6mas u Heopranuueckast XuMus [ DnekTpoHHbI pecypc] : yueobnuk / H.C.
AxmeToB. — DnekTpoH. naH. — Cankrt-IletepOypr : Jlans, 2014. — 752 ¢. — Pexum pocrymna:
https://e.lanbook.com/book/50684. — 3aru1. ¢ 3kpaHa.

3. AxmeroB, H.C. JlaGopaTopHble U CEeMHHApPCKHE 3aHATHS MO OOLIEH M HeopraHUYecKoi
XUMUU [ DneKTpoHHBIH pecypc] : yuebHoe nocobue / H.C. Axmeros, M.K. AzuzoBa, JI.W. baneiruna.
— DOmnektpon. gaH. — Cankt-Ilerepoypr : Jlamp, 2014. — 368 c¢. — Pexum npocryma:
https://e.lanbook.com/book/50685. — 3ari. ¢ sxpaHa.

5.2. lononHUTENBHAS IUTEPATYPA

1. bop3zoga, JI.JI. OcHoBBI 00111Ie# XUMUU [ DNEeKTPOHHEIH pecypc] : yuebHoe nocodue / JI.JI.
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Bop3osa, H.IO. Yepnukosa, B.B. SkymeB. — Dnektpon. nan. — Canxkr-IlerepOypr : Jlans, 2014.
— 480 c. — Pexum pocryna: https://e.lanbook.com/book/51933. — 3aru. ¢ skpaHa.

2. Opranndeckas XuMus [ DJIEKTpOHHBIN pecypc] : yaebnoe nocodue / J1.b. bepesun [u ap.].
— OnekrtpoH. nan. — Cankr-IletepOypr : Jlanp, 2014. — 240 ¢. — Pexum nocryna:
https://e.lanbook.com/book/44754. — 3ari. ¢ sxpaHa.

3. boposnes, 1.B. Opranndeckast XuMusi: TEpPMUHBI © OCHOBHBIE PEAKINH [ DIEKTPOHHBIN
pecypc] : yuebroe mocooue / .B. bopoBneB. — DnekrpoH. 1aH. — Mocksa : M3natenscTBo
"Jlaboparopwus 3HaHmiA", 2015. — 362 c. — Pexum noctyna: https://e.lanbook.com/book/70742. —
3ari. ¢ ’KpaHa.

5.3. Ilepuonyeckue U3aHus

XKypnan obmelt xumun

KypHan HeopraHu4ecKou XuMun

Kypnan oprannueckoi Xumun

basbr nannbix kommanuu «Vct Beroy (http://dlib.eastview.com).

N

5.4. Ilepedyennr pecypcoB HHPOPMAIMOHHO-TEICKOMMYHUKAITMOHHOW ceTH «HTepHeTY,
HEOOXOMMBIX JUIST OCBOEHHS AUCIMITIAHBI
1. MunuctepcTBo 0OpazoBanus u Hayku Poccuiickoit deneparuu (http:/MuHoOpHayku.pd/);
2. ®enepanbHbiii optan "Poccuiickoe oopasosanue” (http://www.edu.ru/);
3. Hndopmamnmonnas cucrema "ExnHoe 0KHO 0CTyIa K 00pa30BaTebHBIM pecypcam”
(http://window.edu.ru/);
4. Enunas xosuiekius nudpoBsIx oOpaszoBareabHbIX pecypcos (http://school-
collection.edu.ru/);
denepanbHbIi HeHTp HHGOPMAIMOHHO-00pa3oBaTenbHbIX pecypcos (http://fcior.edu.ru/);
OopazoBarenbHblil mopran "Yueda" (http://www.ucheba.com/);
7. Tlpoext ['ocymapcTBEHHOTO HHCTUTYTA pyccKOTo si3bika uMeHn A.C. [lymkuna
"O6pa3zoBanue Ha pycckom" (https://pushkininstitute.ru/);
8. Hayunas snexktponnas oubmuorexa (HOB) (http://www.elibrary.ru);
9. HanwmonansHas snekTponHas oubnuoreka (http:/H36.pd/);
10. KubepJlenunka (http://cyberleninka.ru/).
11. CupaBouno-uHpopmarroHHbIi mopran "Pycckuii s3pik" (http://gramota.ru/);
12. Cnyx6a TeMaTHYECKHX TOJKOBBIX cioBapeii (http://www.glossary.ru/);
13. CnoBapu u sunukioneauu (http://dic.academic.ru/);
14. KoucynpTanT [11r0C - cripaBoyHast paBoBasi CUCTeMa (JOCTYII 110 JIOKAJIbHO CeTH)

o

o

6. METOIUYECKHUE YKA3ZAHUA J1JI51 OBYYAIOLIIUXCA
IO OCBOEHMIO JNCHUIIJIMHBI

OBnagieHue 3HaHUSAMU 10 KypCy «XHUMUs» IPEANoaraeT NoCeIeHHe JIEKIIUN 1 CEMUHAPCKUX
3aHATUH, TPOBOJUMBIX I0J] PYKOBOJICTBOM IPEIOIaBATENsA, & TAKKE aKTUBHYIO CAMOCTOATEIbHYIO
paboty. Kpome TOro, Kk HEKOTOpPHIM TeMaM Kypca MpPEIyCMOTPEHO BBIMOIHEHUE MPAKTUYECKUX
3aJaHuM.

B xone nexmuit npenoaaBarejib HU3JJaract U pa3bACHACT OCHOBHLIC, HanOoJIee CIOXKHBIC
IIOHATHUA TCMbI, a4 TAaKXC CBA3aHHBLIC C HeH TCOPCTUUCCKUC U IPAKTHUYCCKUC HpO6HCMBI, HacT
PEKOMCHAANN Ha CCMUHAPCKOC 3aHATUC U YKa3aHUA Ha CAMOCTOATCIIbHYIO pa60Ty.

CCMI/IHapCKI/Ie 3aHATHUS 3aBCPHIAOT U3YUCHUC HanOoJIee BaXKHBIX TEM yqe6H01>'1 JUCITUITIINHBI.
Onu CJIYKaT JJId 3aKpPCIJICHUS U3YUCHHOTO MaT€pualia, B IIpOLECCCC €TO NCPECKa3a Ui O6CY)K,Z[CHI/I$I,
C OCJIBIO pPa3BUTHA yMCHHf/'I N HaBBIKOB IIOATOTOBKH JOKJIAd0B, pe(bepaTOB, HpI/I06peTCHI/I}I OIIbITa
YCTHBIX Hy6J'II/I‘-IHBIX BBICTyrI.IIGHPIfI, BCACHUA NUCKYCCUH, APTYMCHTAIIMU U 3alIUTHI BBIABUTACMBIX
HOHOX(CHHﬁ, a TAKXKXC JIsI KOHTPOJIA NPCoJgaBaTCJICM CTCICHHU MOATOTOBJICHHOCTU CTYACHTOB IIO


http://dlib.eastview.com/
http://минобрнауки.рф/
http://минобрнауки.рф/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.ucheba.com/
https://pushkininstitute.ru/
http://www.elibrary.ru/
http://нэб.рф/
http://cyberleninka.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
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n3ydaeMoil nucruruiae. [1oaroToBKa K 3aHIATUSM 0 PEKOMEHJIOBAaHHOU yueOHOH uTeparype (He
TOJBKO TIO JIGKIIMOHHOMY MaTepualy), BBICTYIUIEHHE C COOOIIEHUSMH paCIIUpPSIOT 3HAHUS
CTYIEHTOB I10 KypCYy.

JnnakTudyeckue ey ceMuHapa:

-yriayOlieHue, CUCTeMAaTU3alusl M 3aKpeIuieHue 3HaHWHU, MPEBpalIeHuE UX B YOSKICHHS;-
IIPOBEPKA 3HAHW;

- IPUBUTUE YMEHUI 1 HaBBIKOB CaMOCTOSITENILHOM pabOThI ¢ yUeOHUKOM, CTaThEH U Ip.;

-pa3BUTHE KYJIbTYpPbl peud, (POPMUPOBAHUE YMEHHS apryMEHTHPOBAHO OTCTAUBATH CBOIO
TOYKY 3pEHUS], OTBEYAsi HA BOIIPOCHI IPYTUX CTYACHTOB U IIPENOAABaTENs;

- YMEHHE CIylaTh IpYyrux, 3a1aBaTh BOIPOCHI.

B 3aBUCHMOCTH OT CTENEHU aKTUBU3ALIMM MHEMUYECKOW WJIM MBICIIUTEIbHON IEATEIIbHOCTH
CTYIACHTOB (OpPMBI OpraHU3allMM CEMHUHAPCKUX 3aHSATUH MOXKHO pa3leauTh Ha JBa TUma: 1)
PENPOIYKTUBHBIN U 2) POTYKTUBHBIM.

PenpoiyKTUBHBIA THUII OpPraHU3aLUU 3aHATHS MpPEIoJiaraeTt, Mpexe BCEro, aKTUBU3ALUIO
MHEMHUYECKUX CIOCOOHOCTEHN CTyneHTOB. OHM JIOJKHBI 3alIOMHHUTh U NEpecKa3aTh ONpPEIEIeHHbIN
yueOHBII Marepuad Ha OCHOBE MaTepuana JeKIui uiu yd4eOHUKOB. IIpoAayKTuUBHBIN THII
OpraHM3aliy 3aHATHS MPEnoaraeT akTHBU3ALUI0 MBICIIUTEIbHBIX CIIOCOOHOCTEN CTYeHTOB. OHU
JOJIKHBI CPAaBHUTD, IPOAHAIM3UPOBATh, 0000IIUTh, KPUTUYECKH OLIEHUTH, CJIENIAaTh YMO3AKIIOUEHUE
Ha OCHOBE YCIJIBIIIAHHOTO WJIM MPOYUTAHHOTO Marepuana. Takoil XapakTep 3aHATHIO NpHAAET
MMOCTAHOBKA BOIPOCOB cClenyromiero Ttuma: Yem oTimyaercs..., Uto oOmero mexny...; Kakue
MEXaHU3MBL...; Bplenure NOCTOMHCTBA M HENOCTATKH... (MpEeArojaraercsi, 4To OTBEThl Ha 3TH
BOIIPOCHI B SIBHOM BU/JIE B YUeOHUKE WM JIEKLIUU HE JTaHBI).

Bun (popma) cemunapa onpenensieTcsi CoAaepKaHueM TEMbI, YDOBHEM ITOJTOTOBKH CTY/IEHTOB
JAHHOW TPYIIbI, HalpaBlIeHHEM U MNpPoPHIEeM UX MOATOTOBKHU, HEOOXOAMMOCTBHIO YBS3aTh
npenojjaBaHue yueOHOM TUCIHUIUIMHBL C APYTUMH JUCIHUIUIMHAMU, U3y4aeMbIMU CTyA€HTaMu. Buj
ceMHHapa MPU3BaH CIIOCOOCTBOBATH HanboJiee MOJTHOMY PACKPBITUIO COJCPKAHUS U CTPYKTYpPbI
00CyXJaeMOl Ha HEM TEMbl, OO0ECHeYWTh HAMOOJBIIYI0O AKTHBHOCTH CTYJEHTOB, PECIICHHE
[T0O3HABATENBHBIX M BOCIIUTATENIBHBIX 33/1a4.

CemuHap mpearnosaraer CBOOOTHBII OOMEH MHEHUAMH MO0 Hu30paHHOW Temaruke. OH
HAYMHACTCS CO BCTYIHUTEILHOTO CJIOBA IMpernojaBaTels, (OpMyTUpPYIOIIEro Ielb 3aHATUS H
XapaKTePU3YIOIIEr0 €ro OCHOBHYIO TPOOJeMAaTHKy. 3areM, Kak MPaBHJIO, 3aCIyIIUBAIOTCS
coobuienus crynaeHToB. OOCykIeHHe COOOIICHUSI COBMEIIACTCS C PACCMOTPEHHUEM HAMEYCHHBIX
BompocoB. CooOIIeH s, TPeIIoJIararoline aHaIn3 MyOIMKaIui 10 OTACIHHBIM BOTIPOCaM CEMUHApA,
3aCITYIINBAIOTCS OOBIYHO B CEPEMHE 3aHATHS. B 3aKIII0YMTEIHHOM CIIOBE IIPETOIaBaTehb ITO0IBOINUT
UTOTH OOCY)KJICHHsSI ¥ BBICTABJISICT OIICHKH BBICTYNABIIMM CTYJICHTaM B pabouuii sxypHai. CTymeHT
MUMEET MPABO 03HAKOMHTHCS C HUMH.

HpI/I INOATOTOBKEC K CCEMHUHAPY CTYACHTbBI HMCIOT BO3MOKHOCTH BOCIIOJIb30BAaThCs
KOHCYJIbTallUAMHU IPCIIOAaBaTCIIA. KpOMe YKa3aHHBIX TEM CTYACHTBI BIIPABC, 110 COTJIACOBAHUIO C
IpCIIo4aBaTcCiiCM, I/I36I/IpaTB U IpYyIrue€ HHTCPECYOIUC UX TCMBI.

Jpyrumu hopMamMu IPAKTUYECKUX 3aHATUHN 110 XUMUU SIBJISIOTCS peIlIEeHUE PACYETHBIX 3aa4
1 J1ab0paTOPHBIN MPAKTUKYM.

Pemienne 3aga4 3aHUMaeT B XUMHUYECKOM O6pa3OBaHI/II/I BaXXHOC MCCTO, TaK KaK 3TO OJHH U3
IIpUEMOB O6y‘IeHI/IH, MoCpeACTBOM KOTOPOTO oOecneunBaeTcs Ooyee FHY6OKOC H MOJIHOC YCBOCHUC
yqe6Horo MaTepuraia 1o XuMmnuu. YT00OBI KaUeCTBEHHOT'O OCBOUTH XUMHUIO, U3YUCHHUEC TCOPECTHUICCKOTO
MaTrepuaia J0JLKHO COYCTAThCA C CUCTEMATUYCCKUM PCHICHUCM PA3JIMYHBIX 3a1a4.

I[aHHLIfI KypC pa3BUBACT Yy yHallIUXCAd YMCHUC PCIIATh TCOPCTUUCCKNUE U PACUCTHLIC 3a/1a4H,
a TaK XKC 06H_II/IC HHTCJUICKTYAJIbHBIC YMCHHS W HABBIKU — AaHAJIM3UPOBATb, KOHKPCTU3UPOBATH,
O606H.IE[TB, MMPUMCHATH IPUEMbI CPDAaBHCHU .

Pemenne 3amau CHOCO6CTBy€T OCO3HAHWIO YYallITUMHUCH CBOEH COOCTBEHHOM ACATCIIBHOCTH,
o0ecreynBacT UX CaMOCTOSITEIbHOCTD U AKTUBHOCTbD, (pOpMI/IpyeT YMCHUA NPUMCHATH MOJIYYCHHLIC
3HAHUA B HCCTAHAAPTHBIX, TBOPYCCKUX 3a/IlaHUAX. Taxoke Y CTYACHTOB BOCIIUTBIBACTCA pr,Z[OJ'IIO6I/IC,
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LIEJIEYCTPEMIIEHHOCTh, DPAa3BUBAETCS YYBCTBO OTBETCTBEHHOCTH, YHNOPCTBO M HACTONYMBOCTH B
JOCTHXKEHUM IOCTABJIEHHOW Lienu. B mporecce peleHus 3aaad peanusyroTcs MEXIpeIMETHbIE
CBSI3U, YTO MO3BOJISET YYAIIMMCS IOJIy4aTh IEIOCTHOE MpeACTaBiIeHHEe 00 OKPYKAIOIIEM MHpPE C
LEJIBI0 UCIIOJIB30BAHUS €r0 B JajbHEHIIEH XU3HW. VIHTerpauus ¢ TeMu NpeaMeTaMu, KOTOPbIE
KaXXyTCs CTYJEHTaM JOCTAaTOYHO NPUBJIEKATEIbHBIMH, TO3BOJISET YCIIEIIHO MOBBIIIATE UHTEPEC K
XMMHMH U pa3BUBaThb MOTUBaLUIO €€ n3ydeHus. VHTerpupoBaHue ¢ MpUKIaJHbIMU AUCHUIUIMHAMU
pacKpbIBaeT BO3MOXHOCTH MTPAKTUYECKOTO IPUMEHEHUS PHOOPETAEMBIX XUMHUUECKUX 3HAHUH.

JlabopaTopHbI NPAKTUKYM IO XUMHUHU JUISl CTYJEHTOB IPEIIOJAaracT pa3BUTHE HaBBIKOB
paboThI B 1Ta0OPATOPHH C XUMUYECKUMHU BEIIECTBAMH, a TAK)KE CHOCOOCTBYET JIydIIEMy YCBOCHHUIO
JUCLUIUIAHBIL.

B xoze nmpoBeneHus MPaKTUYCCKUX 3aHATHN (JJAOOPATOPHBIX padOT) CTYyIEHTY HEOOXOAMMO
MIPOBECTH XUMHUYECKUH SKCIEPUMEHT, 3a(UKCUpPOBaTh CBOM HAONIOAEHHUS, ONUCATh MOJYYEHHbIE
pe3yNbTaThl U CAENaTh COOTBETCTBYIOLINE BBIBOIBI.

N3yuenune oOmeoOpa3oBaTeIbHOM y4eOHOW  AMCIHUIUIMHBI «XUMHUS»  3aBEpIIACTCA
MOoJBE/ICHUEM HTOTOB B dopMe auddepeHIIMPOBaHHOTO 3adeTa B paMKax MPOMEKYTOUHOU
arrectauuu cryaeHToB B mpouecce ocBoeHus OIIOII CIIO ¢ momydeHuem cpeaHero oouiero
obpazosanus (IITICC3).

7. OUEHOYHBIE CPEACTBA JJIsd KOHTPOJISA YCIIEBAEMOCTHU
7.1. lTacopT (pOH/IA OLIEHOYHBIX CPEICTB
He npeaxycmoTpeHo.
7.2. Kpurepum OnleHKH 3HAHUM

Kputepuu orieHrBaHus yCTHOTO OTBETA:
[Toporwu oreHOK BapuanTel napameTpoB

HeynoBnerBoputenbHO | CTyAEHT OOHApyKUBAaeT HE3HAHUE OOJIbIIEH YaCTH COOTBETCTBYIOLIETO
BOIIPOCA, JOIMYyCKaeT OMNOKU B (GOPMYTHUPOBKE ONPEIeICHUI U MPaBUJI,
UCKaXAIOIIMe HX CMBICI, OECHOpSIOYHO M HEYBEpEHHO H3Jaraer
MaTepual.

Y 10BIETBOPUTETHHO CTYIEHT OOHapyXMBAeT 3HAHWE U MOHUMAHHE OCHOBHBIX IOJIOKEHHIM
JAHHOW TeMbl, HOT H3JIaraeT MaTephall HEMOJIHO U JOIyCKaeT
HETOYHOCTHU B OIpPENEICHUH MOHITHH Wi (GOPMYIUPOBKE MPaBUI; HE
yMeeT JOCTaTOYHO TIy0OKO U JOKa3aTelbHO OOOCHOBATH CBOH
CyXKICHHS ¥ TPHUBECTH CBOM NPHUMEpHI; H3JIaraeT Marepuanl
HEMOCIEeA0BaTeIbHO U JOMYCKAET OLIMOKU B S3bIKOBOM O(QOPMIICHUU
U37IaraeMoro.

XOpOI_HO CTYACHT HAa€T OTBCT, y,HOBJIeTBOpHIOH_II/Iﬁ TEM XKC Tpe6OBaHI/I$IM, YTO U
UL OICHKHU «OTJIUYHO», HO HOITYCKacCT 1-2 OIJ_II/I6I(I/I, KOTOPBIC CaM K€
HCIIPABJIICT, U 1-2 HCOO04YCTa B TIOCIICAOBATCIIBHOCTH U S3BIKOBOM
O(I)OpMJ'IeHI/II/I nusjaracmMoro.

OtimmyHO CTYACHT IIOJIHO H3JIara€t mMarcpuail (OTBe‘laeT Ha BOHpOC), AacT
IMPAaBUJIBHOC  OIPCACIICHUC OCHOBHBIX HOHHTHﬁ; O6H2lpy>KI/IBaeT
IIOHUMAaHHUEC MaTrcepHuajia, MOKET 000CHOBaTh CBOM CYXXICHHA,
NPHUMCHUTL 3HAHUS HA IPAKTUKEC, TIPUBCCTU HCO6XOI[I/IMLIC IpUMCPEBI HE
TOJIBKO U3 y‘~Ie6HI/IKa, HO U CAMOCTOSITCJIbHO COCTABJICHHBIC,

H3J1aracT MaTepual nocjaca0BaTCIIbHO U JIOTHYHO.




o1

Kputepuu onenuBanus pedepara

[Toporu onieHOK

Bapuantsl napamerpos

HeynosnerBopurensHo

TeMa pedepaTa HE pacKpbiTa, OOHAPYKUBACTCS CYIIECTBEHHOE
HENIOHUMAaHUE IPOOIIEMBI.

Y I0BIETBOPUTEIIBHO

UMEIOTCS  CYILECTBEHHbIE  OTCTYIUIEHHUS OT  TpeboBaHMH K
pedepupoBannio. B dYacTHOCTH: Tema OCBEUICHA JIMIIb YacTUYHO;
JIOTYIIeHBI (paKTHYECKHE OMIMOKU B COACPKaHUM pedepaTa WM IPH
OTBETE Ha JOIOJHUTENIBHBIE BOIIPOCHI; OTCYTCTBYIOT BBIBOJIBI.

Xopomo

OCHOBHbIE TpeOOBaHUS K pedepaTy U €ro 3aliuTe BBINOIHEHBI, HO IpU
9TOM JIONYIIEHbl HENOUYETHl. B YacTHOCTH, MMEIOTCS HETOYHOCTH B
U3JI0KEHUN MaTepHaia; OTCYTCTBYET JIOTMUYECKasl OCIEI0BaTEIbHOCTD
B CYXJEHHUSX; HE BbLIEpKaH 00bEM pedepara; UMEIOTCS YIYIIEHUS B
0(pOpMIIEHHUH; Ha JIOTOJHUTENIbHBIE BOMIPOCHI JaHbI HEMOJIHBIE OTBETHI.

OTIn4HO

BEITIOJTHEHBI Bce TpeOOBaHMs K HANMCAaHWIO W 3amuTe pedepara:
o0o03HavyeHa mpobyiema 1 000CHOBaHa €€ aKTyalbHOCTb, C/IeJaH KpaTKUl
aHaM3 Pa3NIMYHBIX TOUYEK 3PEHUS HAa PacCMaTpUBAEMYIO MpoOieMy U
JOTHYHO HM3JIO’KE€HAa COOCTBEHHAs TIO3UIINS, CPOPMYITUPOBAHBI BHIBOIBI,
TEeMa PaCKphITa MOJHOCTHIO, BBIIEPKaH 00BEM, COOTIOIEHBI TPeOOBAHUS
K BHEIIHEMY OQOPMIICHHUIO, JaHbl OTBETHl Ha JOTMOJHHUTEIbHBIC
BOTIPOCHI.

Kpurtepuu ornieHkr KOHTPOJIBHON PabOTHI

[Toporu oneHOK BapuanTtsl napameTpos
HeynosnerBopurensHo MEHee 3 IPABUIIbHBIX OTBETOB
Y 10BIETBOPUTEIBHO 4-3 mpaBUIILHBIX OTBETOB
Xopo1o 6-5 mpaBUIIBHBIX OTBETOB
OTan4HO 7 IpaBUJIBHBIX OTBETOB

KpI/ITCpI/II/I OLCHOK HpOMe)KYTOQHOﬁ aTTCCTallun

[Toporu orieHOK

BapuaHTel napameTpoB

Hey/:Lo BJICTBOPUTCIIBHO

Ouenka «<HEYIOBJIETBOPUTEJIBHO» BricTaBnsI€TCS:
1) 3a MOJIHOE€ OTCYTCTBHE OTBETA HA BCE BOMPOCHI OUIIETA;
2) IIPpY HECOOTBETCTBUH OTBETA 33/IaHHOMY BOIIPOCY, HETIOIHbIE,

HETOYHbIE OTBEThl Ha BCE BOIMPOCHI OMJIETa, €CIM OHU CoJepKar
Oornee ABYX TrpyObIX OIMMOOK WM Ooliee MATH HE3HAYUTENBHBIX
3aMedaHuil (HeI0YEeTOB);

3) py OOHApYKEHUH IIIaprajok.

JlomoTHUTENbHBIE W YTOUHSIOLIME BOIMPOCHI IperojaBarens He
IPUBOJIAT K KOPPEKIIMK OTBETa 00yJaroNerocs.
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VYII0BIETBOPUTEIBHO

Onenka «YJIOBJIETBOPUTEJIbHO» BoIcTaBisieTCsl 32 HEMOJHBIE,
HETOYHBIE OTBETHl HA BCE BOMPOCHI OWIIETa, MPU HAIUYHUH JIBYX
rpyObIX OMMOOK WM TSTH  HE3HAYUTENBHBIX  3aMEUaHUU
(memoueroB).  JlomonmHUTENbHBIE M YTOYHSIIOUIME  BOIPOCHI
MIPETIOIaBaTelIsl MPUBOIAT K KOPPEKIIMH OTBETA 00YJarOIIerocs.

Xoporo

Onenka «XOPOIIIO» BeicTaBnsieTcs 3a NpaBUIbHBIE, HO
HEIOCTAaTOYHO TIOJHBIE OTBEThl Ha BCE BOINPOCHl Owiera, mpu
Hamuuu 1 rpyboit ommOku miam 3-4 HE3HAYUTEILHBIX 3aMedaHuil
(HemouetoB).  JIONMOJHUTENbHbIE M YTOYHSIIOIIME  BOIPOCHI
IIPEenoiaBaTelis NPUBOJAT K KOPPEKIMH OTBETA 00yHaroIIerocsl.

OTIN4HO

Ounenka «OTJIMYHO» BeicTaBnsieTcss CTYAEHTY 3a IOJHBIE,
pa3BepHyThIE M MPAaBUIILHBIE OTBETHl HAa BCE TPU BOIMPOCHI OuieTa.
JlomycTMO€ 4KciI0 HE3HAYUTENIbHBIX 3aMeYaHuil U HE0YETOB — HE

Ooitee

nByX. JlomomHUTENbHBIE |
IpernoiaBaTelis NPUBOJAT K KOPPEKIIMH OTBETA 00yHaromerocs.

YTOYHSIOLIME

BOIIPOCHI

7.3. OnleHOYHbBIE CPEACTB /sl NPOBeeHUs TeKyllel arrecTauuu

dopma 3HaHusA YMenus IIpaktrnuecknii | JInunble
aTTecTaluu OTIBIT KayecTBa
(BMageTh) oOyuaroleroc
s
v 1. Xumudaeckyro 1.Ha3biBath: WCIIOJIK30BaTh | 1. 9yBCTBO
KP CHUMBOJIMKY: 3HAaKd | XMMHUYECKHE npUOOPETEHHBI | TOPAOCTH U
XUMUYECKUX JJIEMEHTHI, € 3HaHHUA WU | yBaKEHMs K
3JIEMEHTOB, COEMHEHUs YMEHUs B | HICTOPUHU U
(bopMyIbl U3yUYCHHBIX KJIACCOB. | MPAKTUYECKOM | JOCTUKEHUSIM
XUMUYECKUX 2.O0BSICHATE:! JESITENbHOCTH | OTEUYECTBEHHO
BEIECTB 1 | GU3WYECKUNA  CMBICH | U U XUMHAYECKOU
YpaBHEHHUS aTOMHOTO IIOBCEJJTHEBHOHN | HayKH;
XUMUYECKUX (mopsiikoBOrO) AKU3HU JUISL: XUMUYECKU
peaKui. HOMEpa XMMMYECKOIo | - 0€30IacHOro | rpaMOTHOE
2. Baxueiinue JIEMEHTa, HOMEpOB | OOpallleHHs] C | IOBEAEHUE B
HNOHATUS ~ XMMMHU: | TPYNIBI ¥ IEpUOJa, K | BEIECTBAMU U | IpodeccuoHal
XUMUYECKUN KOTOPBIM 3JIEMEHT | MaTepuajlaMi | bHOM
3JIEMEHT, aToM, | IPUHAMICKUT B|- JeSITeIbHOCTH
MOJIeKya, [leproanyeckoit 9KOJIOTUYECKU | U B OBITY NpU
OTHOCHTEJIbHBIE cucreme J.1. | rpamoTHOrO oOpaleHnu ¢
aTOMHas u | Menneneesa; NOBEJICHUS B | XMMUYECKUMHU
MOJIEKYJIsIpHast 3aKOHOMEPHOCTH OKpYy>Kalolllel | BellecTBaMHu,
Macchl, UOH, | U3MEHEHUsI  CBOICTB | cpene MaTepHagaMu
XMMUYECKas CBs3b, | JIEMEHTOB B|- OLIEHKU | U
BELIECTBO, npezenax MaJbIX | BIUSHUS npoleccamu;
KIaccUpUKaIMS IEpUOJIOB M TJABHBIX | XUMHUYECKOTO | 2. TOTOBHOCTb
BELIECTB, MOJIb, | MOATPYII; CYIIHOCTb | 3arps3HEHUs K
MOJISIpHasT ~ Macca, | peakiui HOHHOTO | OKpYXKaloIled | IPOJOJKEHHIO
MOJISIpHBIH  00BEM, | oOMeHa. cpelbl Ha | oOpa3oBaHMs U
XUMUYecKast 3.XapakTepu3oBaTh: | OpraHu3M MOBBIIIIEHUS
peakuus, XUMHYECKHE yeJoBeKa KBaJTM(PHUKALIUN
KJaccuuKanus JJIEMEHTHI (oT | - KpUTHUECKOM | B M30paHHOMN
peaxkuui, BOJOpOJa 710 | OLIEHKHU npogeccuoHan
JIEKTPOJIUT U | KaJuplMsl) Ha OCHOBE | MH(OpPMAIMK O | bHOM
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HE3JIEKTPOJIUT,
AIEKTPOJIUTUYECKAS
JIACCOIIHAIS,
OKHUCIIUTENh Hu
BOCCTaHOBHTEIIb,
OKHCJICHHE u
BOCCTAaHOBJICHHE.
3. OcHOBHEIE
3aKOHEBI XUMHUH:
COXpaHEHHUS MAacCChI
BEILIECTB U HEPIHH,
IIOCTOSIHCTBA
cocCTaBa,
MEPUOTUYECKUI
3aKOH,; 3aKOH
ABoraapo,  3aKoH
T'ecca,
XUMHYECKOTO
CTPOCHHS
byrneposa.

4. OcHOBHEIE
KJ1acChl
HEOPraHWYECKUX |
OPraHN4YeCKuX
COCOUHEHUN U UX
XUMHYECKHE
CBOMCTBA.

UX  TOJOXEHHS B
[Tepuonnueckon
CcUCTEME H.N.
MeHnpeneeBa u
0coOeHHOCTEH
CTPOCHHSI MX aTOMOB;
CBSI3b MEXTY
COCTaBOM, CTPOCHUEM
u CBOMCTBAMH
BCIICCTB;
XUMHYECKHE CBOMCTBA
OCHOBHBIX  KJIACCOB
HEOPraHUYECKUX
BEIIECTB.
4.0npenensTs:

COCTaB BEIIECTB 110 UX

dbopmynam,
IPHUHAIJIC)KHOCTD
BEIIIECTB K
OTIpeIeTICHHOMY
KJIacCy COEIMHEHUH,
THUIIbBI XUMHUYECCKUX
peakuuii,
BAJICHTHOCTh u
CTENEHb  OKHUCJIEHUS
3JIEMEHTA B
COCAMHEHUSX, THII
XUMHYECKOW CBSI3U B
COCMHEHUSX,
BO3MOKHOCTh

MPOTEKAHUS PEaKIUi
HOHHOTO OOMeHa.
5.CocraBidTh:
bopmyIIbI
HEOPraHUYECKHUX
COEIMHEHUN
U3YYEHHBIX KIIACCOB;
CXEMBI CTPOCHHS
aToMoB mepBbIXx 20
3JIEMEHTOB
Ilepuoanueckoit
CHCTEMBI
Menneneena;
ypaBHEHUS
XHUMHAYECKUX
pEeaKuuu.

6. BBIynCIITE:
MacCOBYIO
XHUMHYECKOTO
aJeMeHTa 1o hopMmyne
COCIMHCHMUS,
MacCOBYIO

JN.

JOJIIO

JOJIIO

BELIECTBAX,
UCIIOJIb3YEMBIX
B OBITY
[IPUTOTOBJIIEHU
1  pacTBOPOB
3alaHHON
KOHLEHTpaLUU

JIeITESIIbHOCTH
1 00BEKTHBHOE
OCO3HAHHUE
posu
XUMHYCCKUX
KOMTIISTEHITHI
B OTOM;

3. ymeHue
HCIOJIL30BaTh
JIOCTHIKCHUS
COBPEMEHHOM
XUMHYECKOH
HayKd U
XUMUYECKHUX
TEXHOJIOTHH
IS
MTOBBIIICHUS
COOCTBEHHOTO
WHTEJUICKTYyall
BHOTO
pa3BUTHSA B
BBIOpaHHOM
npodeccronan
BHOU
JIeITEIbHOCTH.
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BEIIECTBA B PacTBOPE;
KOJINYECTBO
BEIIECTBA, 00BEM HIH
Maccy Mo KOJMYECTBY
BEIIECTBA,  00BEMY
WIA Macce pearcHTOB
WIn IPOJIyKTOB
peaKuru;  TEIUIOBOU
3¢ (deKT peakiuu.

IIpumepbl OLIEHOYHBIX CPEICTB

IIpumepHBbIe BOPOCHI VI YCTHOTO ONpoca:

1. Kaxkue 3amaun xummunu?

2. CdopmynupyiiTe OCHOBHBIEC 3aKOHBI XUMUHU.

3. Chopmynupyitte nepuonuueckuii 3akoH JI.MI. MenneneeBa B cBeTe€ TEOpPHH CTPOESHUS
BemecTBa. Ha3oBuTe 3HaUEHUE TAHHOTO 3aKOHA B TIEPHOJMICCKON CHCTEME.

4. HazoBuTe Mabie ¥ OOJIBIITHIE TEPHOIBI, TPYITITHI M OATPYIIITBI IEPHOINISCKONH CHCTEMBI.

5. KakoBa npudnHa mepuoImIeckoro N3MEHEHUS CBOWCTB JIEMEHTOB B CBETE TEOPHUU CTPOCHHUS
aToma?

6. Pacckaxute 006 oTkpsiTuH [leprnoandeckoro 3akoHa.

7. Ha3zoBuTte kBaHTOBBIE YnCaa. UTO OHU BBIPAKAIOT?

8. Kakune ocoOeHHOCTH 3amoTHEHUS YIEKTPOHAMH aTOMHBIX opOuTasnei?

9. OxapakTepu3ylTe DJIICKTPOHHBICE KOH(QUTYpAllMd aTOMOB B  HEBO3OYXKJIEHHOM |
BO30Y)XJICHHOM COCTOSTHUU.

10. Kakume 3aKOHOMEPHOCTH HAONIOAAIOTCS B MaJlbIX W OOJIBIIMX TEpUoJaxX, Tpynmax u
MOJIrPYIIIAX MePUOINYECKON CUCTEMBI?

11. JlaiiTe onpenenenne XuMU4YeCKon cBsi3u. Kakue BUbI CBSA3U Bbl 3HaeTe?

12.  Yro o3HaYaeT MOHITHE IECKTPOOTPUIIATEITLHOCTH?

13.  Oxapakrepu3syiiTe XUMHUYECKYIO CBSI3b B CBETE METO/1a BAJICHTHBIX CBSI3EH.

14. B yem cyTh MeTOJ1a MOJICKYJISIPHBIX OopOuTanen?

15. UYro umsydaer xumuueckas TepmoauHamuka? JlaiiTe ompeserieHHE MOHITUSIM «TEILIOTay,
«QHEPTrUs» U «paboTay.

16. Kakume BaMm u3BeCTHbI BUIbI TepMOAMHaMHUUeckux cucteM? Kakumu mnapamerpamMu OHH
XapaKTepu3yrTcs?

17.  Knaccudunupyiite TepMOIMHAMHYESCKUE TIPOIECCHI.

18.  CdopmynupyiiTe nepBblii 3aKOH TEPMOJUHAMUKY U MOSCHUTE (HU3UUYECKUN CMBICI BXOASIINX
B HETO BEJUYHH.

19.  Yro usyuaer repmoxumusa? Chopmynupyiite 3akon [ ecca.

20.  JlaiiTe ompenelneHUE TMOHSATHUIO «IHTAIbIUS». YTO Takoe CTaHIApTHAs OJHTAJbIH
oOpazoBaHus?

21.  ]laiiTe ompeneneHue MOHATHIO «PHTPOTIHY. UTO MOKa3bIBAET IHTPOIHUS CUCTEMBI?

22.  UYto takoe «cB0oOoHAas sHEeprus [ m06ca»? UTo moka3piBaeT 3HaueHHe ee n3MeHenus? Kakosa
CBSI3b C DHTPOIHUEN U SHTAJIBIINEN?

23.  Yto Takoe XuMU4eckoe paBHOBecue?

24.  Jlaiite onpeneneHre oOpaTUMON U HEOOPATUMON peakLuii.

25.  CdopmynupyiiTe 3akoH JedcTByromux macc. Kakas BennunMHa Ha3bIBae€TCS KOHCTAHTOM
XUMHUYECKOTO paBHOBecHsA? OT KakuxX (PaKTOpOB OHA 3aBUCUT?

26.  JluHaMUYeCKHil XapaKTep XMMHUECKOTO paBHOBECH. UTO Takoe paBHOBECHASI KOHIICHTPAIUS
Y TapuuaIbHbId 00BEM raza?

27.  Kak MOXHO yIpaBJIsSIiTh XUMUYECKUM paBHOBecueM? Kakue GakTopbl BIUSIOT Ha CMEIICHUE

xumugeckoro pasHosecusi? Chopmynupyiite npunuun Jle Hlaremnse.
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28.  Uro moOKa3bIBAIOT KOHCTAHTAa MOHM3ALMM, KOHCTaHTa 00Opa30BaHUS KOMIUIEKCA, KOHCTAHTa
aBTOMPOTOJIN3A BOABI?

29.  Kakue cuctembl Ha3bIBaIOTCS reTeporeHHbIMu? Kakue ycoBust HaCTyIJICHUS PaBHOBECHS Ha
rpaHule pazzaena ¢as?

30.  Yro m3yyaeTr XUMHUYECKasi KUHETHKA?

31. JlaliTe MOHATHE O CKOPOCTU XUMUUYECKON peaKLK, CPEIHEN U MTHOBEHHOM.

32. MexaHu3M XMMHYECKOW pEakUMM B CBETE TEOPUM AaKTUBHOro coynapeHus. I[lonarue
aKTUBUPOBAHHOI'O KOMILIEKCA.

33.  Yro mokassiBaeT sHeprust [ mO6ca akTuBammm?

34.  Kakoii npouecc Ha3pIBaeTcs katanu3oMm? Kak kaTanu3aTop BIUsSET HA MEXaHU3M B CKOPOCTb
XUMUYECKOHN peakiuu?

35.  IlpuBenure kinaccupUKAIMIO HEOPraHUIECKUX COSTUHEHHIA.

36.  Kakue BemecTBa HAa3bIBAIOTCS OKCHAAMH, HAa KakKuWe TPYMIIBI OHU JACTATCA U 10 KaKUM

npusHakam? [lpuBeanure crnocoObl MOMYYEHHUs Pa3IUYHBIX TUIIOB OKCHUIOB U TPOSIBISIEMbIE UMU
CBOIICTBA.
37 KaKI/IC BEIICCTBA HA3bIBAIOTCA KHCJIOTaMH, Ha KaKHC prrIHI)I OHU OCJISITCA U 110 KaKUuM
npusHakaMm? IlpuBenuTte crnocoObl MOMy4EHUS Pa3IUYHBIX TUIIOB KUCIOT M MPOSBISEMbIE MU
CBOIICTBA.
38 KaKI/Ie BC€IICCTBA HA3BIBAKOTCS FI/IJIPOKCI/I}IaMI/I, Ha KaKue l"pyrIHBI OHHU JOCIISITCA U 110 KAaKUM
npusHakam? [IpuBenuTe criocoObl MOTydyeHus: pa3InyHbIX TUIIOB THIPOKCUIOB U IIPOSIBIISiIEMbIE UMU
CBOIICTBA.
39. Kakne BemecTBa Ha3bIBAIOTCS COJISIMH, HA KAaKUE TPYNIbl OHHU JEHATCA M IO KAKUM
npusHakaMm? [lpuBenure crnocoObl MONydeHUS Pa3IUYHBIX THIOB COJIEH W TMPOSIBISIEMbIE HWMU
CBOIJCTBa.

40. Kakas mpociexuBaeTcs TEHETHYeCKas CBSI3b MEXIy KiIaccaMd HEOPTraHWYECKHX
COEIUHEHNN?

41.  CdopmynupyiTe MOHITHE «IUCIIEPCHAs cucTeMay. Kakue BUbI BAM U3BECTHBI?

42. Kakyro cuctemy HazpiBatoT pacTBopoM? UTO 3Ha4UT noHsTHE pacTBopuTenb? [lonspHbie n
HETIOJISIPHBIC PACTBOPUTENN?

43.  UYto moOHMMAIOT 1OJ KOHIIEHTpamuei pactBopa? Kakue Buabl onpeneneHus KOHIICHTPAIUH
pacTBopa BaM U3BECTHBI?

44,  Knaccupuuupyite pacTBOpPhI B 3aBHCHMOCTH OT arperaTHOTO COCTOSIHUSI PAaCTBOPEHHOTO
BEILIECTBA M PACTBOPHUTEIIA.

45, B 1em cytb ruaparHoii Teopun pactBopos . . Menaeneena?

46.  UYto m3y4aeT AIEKTPOXUMHUs?

47.  llpuBenute ompeneNeHUs MOHATUH «XUMUYECKUH HCTOUHUK TOKA», «IIEKTPOIBUKYIIAS
CHUJIay, «rajJbBaHUYCCKUHN IIEMEHTY.

48. UT0 moka3bpIBaeT AIEKTPOIHBIN MOTESHIIUAT ?

49.  Kakas 3aKOHOMEPHOCTb BBIpaKEHA B SJIEKTPOXUMUYECKOM PsTy HAPSHKEHUN?

50.  Kakoi mporiecc Ha3bIBaeTCs SIEKTPOTU3OM?

51. Kakoe siBneHre Ha3bIBAIOT AJIEKTPOJIUTHUECKON AUCCOIMaLINeii?

52.  V310XuTe OCHOBHBIE TOJOKEHUS TEOPUH DIEKTPOIUTUYECKON TUCCOLUAIINH.

53.  UTo CchOyXUT KOJMYECTBEHHBIMU XapaKTePUCTHKAMHU TpoIllecca DIEKTPOITUTHUECKON
IHUCCOLIMaIu?

54. B dem 3akitouaeTcsi 0COOEHHOCTH MOBEACHUS CUIIBHBIX AIEKTPOIMTOB B BOJIHBIX PACTBOPAX?
55. Uto 3aBHUCHT OT KOHIIGHTpAIlMM pacTBOpa: KOHCTaHTAa JWUCCOIMAIIMM WJIH CTENEHb
IHUCCOLIMaIu?

56.  OnmmuTre TpoIEecC AUCCOIMANMM BOJBL UTO Takoe HOHHOE Mpou3BeAeHue Boabl? UTo
nokasbiBaeT pH?

57.  Yto Takoe ruApOIIN3, YeM OH OTIMYASTCS OT PEaKIMU HeUTpanu3auu?

58.  Kakue ¢axTopsl BIUSIOT Ha CTENEHb THIPOJIU3A.

59.  Knaccupuuupyite TUIIBI XUMUYECKUX pEaKIuil.
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60.  Kakue peakius sBISIOTCS 0OpaTUMBIMH, 8 KaKUE HET?

61. B yem 0COOGEHHOCTH OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX peaknuid. JlaliTe moHsTHE
OKHUCJIMTENSAM U BoccTaHOBUTESIM. Kak Ha3bIBaroTCs BEllECTBA, UMEIOIINE JBOMHYIO IPUpPOaY?

62.  Kakumu OBIBAIOT pEIOKC-PEAKITUN?

63. Kakumu MerosamMu TPOU3BOIAT PACCTAHOBKY CTEXMOMETPHUYECKHX KOI(D(DUIIMEHTOB B
YPaBHEHHSIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakuuii? B uem cyTh Kax1oro u3 HuX?

64.  Kaxkwue BemecTBa Ha3bpIBAIOT METAJLIAMU?

65.  Kakue BemecTBa Ha3bIBaIOT HEMETAIIAMU?

66.  KakoBsl pusznyeckue CBOWCTBA METAIIIOB?

67.  KakoBbl (puznyeckre cBOMCTBa HEMETAIIIOB?

68.  KakoBbI XUMHUYECKHE CBOHCTBA METAJIOB?

69.  KakoBbI XMMHYECKHE CBOWCTBA HEMETAILIOB?

70. Omnpenenenue oprannueckoit xumuu. Teopus ctpoenus A.M.bytieposa.

71. Knaccudukaius opraHuyecKUX COEIUHEHUW IO CTPOCHHIO YIIEPOJHOIO CKeJeTa U IO
npupojie QyHKIMOHAIEHOM TPYIIIHL.

72.  HM3omepusi OpraHMYECKHX MOJIEKYN. BUIbI H30MepHHU: CTPYKTYypHAs M IPOCTPAHCTBEHHASI.
73.  Anxanbel. Homenknarypa, nzomepus. Crioco0sl monmydenns. Ouzndeckne CBOWCTBA alIKaHOB

U DJIEKTPOHHOE CTPOCHUE HA MpPHUMEPE METaHa. XMMHYECKHE CBOMCTBa ajkaHOB. [IpuMeHneHue
MIpeiebHBIX YTIEBOAOPOIOB.

74.  Anxensl. Homenkiarypa. M3omepus. CiocoObl nonydyenus. Ousndeckue cBONCTBA aIKEHOB
U DJIEKTPOHHOE CTPOCHUE Ha MpHUMEpE STHIIEHA. XUMHUYECKHE CBOWCTBA aJKEHOB. [IpuMeHeHue
AJIKEHOB.

75.  Anxunbl. Homenknarypa. M3omepus. CnocoObl mnosydeHusi. ®dusnueckue cBOHCTBa U
3JIEKTPOHHOE CTPOEHUE Ha MpHUMEpE aleTHieHa. XMMHUYECKHE CBOMCTBA aJIKWMHOB. I[IpuMeHeHue
AIIKUHOB.

76.  Apensl. Knaccudpukanms. Homenknarypa. Mzomepus. CriocoObl momydeHus. Ouzndeckue
CBOMCTBA M 3JIEKTPOHHOE CTPOCHHUE Ha MpuMepe OeH30J1a. XUMHUYECKUE CBOMCTBA apOMaTHYECKUX
yIi1eBO10poI0B. [IpuMenenune apeHoB.

77.  Cmuptel. Knaccudpukanus. Homenkmarypa. M3omepus. ®@usnueckue cBoiictBa. CriocoObl
MOJIy4€HUS! OJTHOATOMHBIX CIIUPTOB. XUMUYECKUE CBOMCTBA OJTHOATOMHBIX CIIUPTOB.

78. ®enoubl.  Knaccuduxamnusa. Homenxmarypa. CriocoObl nosrydenusi. @uznueckue CBOKWCTBA.
XUMHYECKHE CBOMCTBA (DeHoIa.

79. Awmunbl. Knaccudukanusa. Homenknarypa. @uzndeckue CBOMCTBA U XUMUYECKHUE CBOMCTBA.
80. Anbaerunsl u keTonbl. Kimaccudukanus. Homenknarypa. CiocoOsl osrydaenus. Dusndeckue
CBOMCTBa. DIEKTPOHHOE CTPOEHUE Ha puMepe hopMalbIeruaa 1 aleraibAeruia.

81.  Xwummuueckue CBOMCTBA albJIETUI0B U KeTOHOB. OKUCIIEHNE U BOCCTAHOBIICHHUE aJIbJACTHIOB U
keToHOB. [lonmuMepu3zanus anbaeru1oB. Peakiium KOHIEHCAIMH albACTHI0B.

82.  IlpuMmeHeHue albIETUI0B U KETOHOB.

83.  KapOonossie kucnotsl. Knaccuduxanms. M3omepus. Homenknarypa. CrocoObl nomydeHus

MOHOKAapOOHOBBIX KHCIOT. DHU3HWYECKHE CBOHWCTBA MOHOKApOOHOBBIX KHCIOT. CTpocHHe
KapOOKcUIIbHOM rpynmbl. KucinoTHbie cBoiicTBa MOHOKapOOHOBBIX KHCIIOT. BiusHue paavkana Ha
KHCIIOTHBIE CBOMCTBA. XMMHUECKHE CBOMCTBA MOHOKapOOHOBBIX KUCIOT. [IpuMeHenne kapOOHOBBIX
KHUCJIOT.

84. Knaccudukarnus yrieBonoB. MoHocaxapuabl; kiaccudukaius. XUMHUYECKHE CBOICTBa
MoHocaxapuaoB. Onurocaxapuasl. Homenknarypa. XuMu4yeckue CBOWCTBA;  THAPOJIU3.
[Tonucaxapuasl. [IpuHIUIT CTpOEHUSA. CBOMCTBA, OTHOILIEHHUE K TUAPOIN3Yy. Poib yrieBosoB B )KU3HU
yenoBeka. [I[pumenenue yrineBoaos.

85.  Ilonarme o nunuaax: knaccudukamus. Kupbl, macina. Ponp TUNUIOB B JKU3HU YellOBEKa.
IIpumeHnenue.

86.  AmmHokucnotsl. Knaccuduxanus. Homenxnarypa. Mzomepus. CriocoObl moydeHHs.

87.  XumHueckue CBOICTBA aMHHOKHCIOT KaK TeTepo(yHKIMOHAIbHBIX COEIMHEHHH.

Cnenuduueckue cBoiicTBa a-,B-, Y-aMUHOKHCIIOT.
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88. Ilentuast u Oenku. CrpoeHue menTuaHOW Tpynnbl. llepBuunas, BTOpUYHAS, TpeTHYHAS
CTPYKTYpHI OenkoB. bruosornueckast poiib MeNTHIOB U OETIKOB B KU3HEAEATEILHOCTH OPraHu3Ma.

IIpumep KoHTPOIBLHOI padoThl Nel:

Kakue xaccel HEOPraHMYEeCKUX COCTUHEHNN TTOABEPTAIOTCS TMCCOLMAIIMN B BOJJHOM pacTBope?
Hatinure crenenn okucienust atoMoB B coenuuennsx CaSeOs, Bris, KoMnOa.

Kaxoit siBnsercs cpena pactsopa, eciiu pH=10?

Onpenenure Tun cBszu LiF, HBr, Cls.

Kakoe 3nauenue usmenenust s3uepruu [ mdb0ca rnpu cocTOSHUN XUMUYECKOTO paBHOBECHUS?
Paccuwnraiite sHTanenuio obpasoBanus H202, ecnm terora pasnoxeHust cocrasiser -98,03
kJ>K/MOTIB.

H202(x) = H20 (0 +1/202(r)

AHP HoO(0= -285,83 kJ[K/Momb

JlaHHast peakuus SBJISETCS SK30TEPMUUECKON MU SHAOTEPMHUUECKOMN ?

7. TloactaBuTh KO3(pPUIMEHTHI, HCHOIB3YSI METO JIEKTPOHHOTO OanaHca
KMnO4+K2S03+H20—MnO2+K,S04+KOH

oakrwnpE

IIpuMep KOHTPOJILHOI padoThI Ne2:

=

N3o6pasuts crpykTypHbie hopmyisl nzomepoB C7H14 1 nx Ha3BaTh.
2. K xakoMy KJ1acCcy OpraHU9IeCKHX COCTUHECHUH OTHOCHUTCS

CeHs—CH>—CH—-COOH
|
NH>
MO>KHO 71 TOJTYYUTh CIUPT U3 albiaeruaa’?
Yto Takoe ruaporajgoreHupoanne? Bo3MoKHO U THAPOTAIOreHUPOBaHKE MpomaHa?
Kakue cBoiicTBa — OCHOBaHbIE WJIM KUCIOTHBIE — NposiBisieT rpynna COOH? IToarBepanuTh
YPaBHEHUSIMHU PEaKIHil.
6. Kaxkue BemecTBa MOXKHO UCIIOJIB30BATh AJIs Ocaen0BaTenbHOro npespamienus CoHs — X
— Y— C2HsONa? Hanucatb ypaBHEHUS PEaKIIiid.
7. Tlpu cropanuu 4,5 r opraHUYECKOro BelecTBa 00pa3oBaioch 3,36 11 (H. y.) YrIEKUCIOTO
ra3a u 2,7 mi BoJsl. Onpenienure NpoCcTeiyo 1 UCTUHHYIO (popMyiTy BellecTBa, €Clid ero
IUIOTHOCTB 110 BO3AyXy paBHa 1,035.

ok w

7.4. OueHoYHbIE CPEeACTBA /ISl POBEJICHUN MPOMEKYTOYHOM ATTeCTAIMHU

HpOMe)KYTO‘IHaH aTTecranuia

JInunbie
®opma [IpakTnyeckuii | KadecTBa
3HaHus YmMenus
aTTecTaluu OTIBIT (BJIAJETh) | OOydaromer

0Cs
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PyGexHbrii
KOHTPOJIb /
Hudd

3a4€CT

1. Xumuueckyro
CUMBOJIUKY: 3HAaKH
XUMHYCCKUX
DJICMCHTOB,
(bopmyIb
XUMHYECKUX
BEIIECTB 31
ypaBHEHUS
XUMHYECKUX
peaKuui.

2. Baxxueiimue
MMOHSTHUS XUMHH:
XUMHYECKHI
DJIEMEHT,
MOJIEKYJIa,
OTHOCHUTEJILHEIC
aToMHas 31
MOJIEKYIISIpHAs
MAaccCHI, HOH,
XUMHYECKas CBS3b,
BEIIECTBO,
Kiaccuukanus
BEIIECTB, MOJIb,
MOJISIpHasT ~ macca,
MOJISIDHBIA ~ 00BEM,
XUMHUYeCcKas
peakmus,
Kiaccuukanys
peaxkuuid,
AIEKTPOJIUT H
HEJICKTPOJIUT,
ANEKTPOJIUTHYECKAS
JIHCCOLHAIS,
OKHUCJIUTEND H
BOCCTAHOBUTED,
OKHCJIEHHE u
BOCCTaHOBJICHHE.
3. OcHOBHEIE
3aKOHBI XUMUU:
COXpaHEHHUs MacChl
BEILIECTB U SHEPTHH,
IIOCTOSHCTBA
COCTaBa,
IIEPUOINYECKU I
3aKOH,; 3aKOH
ABorazpo, 3aKOH
T'ecca,
XUMHYECKOIO
CTPOEHHUS
byrneposa.

4, OcHOBHEBIE
KJIaCChI

aToM,

1.Ha3pIBaTh:
XUMHYECKHUE DJICMEHTHI,
COCIMHEHUS] W3yYEHHBIX
KJIaCCOB.
2.00BSACHSTD:
duznyeckuit
ATOMHOTO
(mopsiakoBOro) Homepa
XHMHYECKOI0 DJIEMEHTAa,
HOMEpPOB  TPYIIIBI |
nepuojga, K KOTOPBIM
AJIEMEHT TPUHAICKUT B

CMBICJI

[Tepuonnueckon
CcUCTEME H.N.
Menneneena;
3aKOHOMEPHOCTH
U3MEHCHUS CBOMCTB

OJICMCHTOB B IIpCAciiax

MaJbIX  NEPUOJOB U
IJIaBHBIX MOIrPYIIIT;
CYIIHOCTB peakuui

HMOHHOTO 0OMEHa.
3. XapaxTepu3oBaTh:

XUMUYECKHUE DIIEMEHTEI
(ot BOJIOpOJA 1o
KaJIbIIMsl) Ha OCHOBE MX
MOJIOKEHUS B
[lepuonnueckoi

CHUCTEME J.N.
Menneneena U

0COOCHHOCTEH CcTpoeHus
UX aTOMOB; CBSI3b MEXKY
COCTaBOM, CTPOCHHUEM U

CBOMCTBaMH  BEILIECTB;
XHMHYECKHE  CBOICTBA
OCHOBHBIX KJ1aCCOB
HEOPraHUYECKUX
BCIIECTB.

4.0OnpenensiTh:  COCTaB
BCIIESCTB o X
dbopmynawm,
IIPUHAIIEKHOCTD
BEIIECTB K
OIIPENEIIEHHOMY KJIacCy
COCIUHEHMH, THUIIBI
XUMHUYECKUX  pEaKLUi,

BaJICHTHOCTb M CTCIICHb
OKHCIICHHA JJICMCHTA B

COCIMHCHMSX, THII
XMMHYECKOM CBsS3U B
COCIMHCHMUSX,
BO3MO>KHOCTB

UCI0JIb30BAThH
IpUOOpETEHHbBIE
3HAHUS U YMCHHS
B IIPAaKTHUYECKOU
JIESATEILHOCTH U
MMOBCEJHEBHOM
KU3HH IS

- 0e301acHoOro
oOpateHus c
BEIIECTBAMH U
MaTepHuagaMu

- DKOJIOTUYECKHU
rPaMOTHOTO
MTOBE/ICHUS B
OKpYy>Karoleu
cpene

- OIICHKHU BIUSTHUS
XHUMHYECKOTO
3arpsi3HEeHUS
OKpYy>Karoleu
cpenbl Ha
OpraHu3M
YyeJoBeKa

- KPUTHUYECKOM
OIICHKHU
uHpopMaruu 0
BEIECTBAX,
UCIIOJIb3YEMBIX B
OBITY

- [PUTOTOBIICHUS
pacTBOpoB
3aJaHHOU
KOHLEHTPALUU

1. yyBcTBO
TOPJOCTH H
YBOKCHHS K
UCTOPUU U
JOCTHXKEHU
SIM
OTCUECTBEH
HOU
XUMHYECKO
1 HayKHu;
XUMHYECKU
IrpaMOTHOE
MTOBE/ICHHE
B
npodeccro
HaJIbHOM
JIESTEIIEHOC
TH U B OBITY
pH
oOparieHnn
c
XUMHYCCKA
MU
BEIIECTBaM
u,
MaTtepuana
MU U
nporeccam
u;

2.
TOTOBHOCTD
K
MPOJIOJIKEH
UI0
o0pazoBaHU
au
MOBBILICHUS
KBaTMpuKa
1[I B
n30paHHOI
npodeccro
HaJIbHOU
JESITENIbHOC
TH U
00BEKTUBHO
e
OCO3HaHHE
pomu
XUMHYECKU
X
KOMIIETEHII
Uil B 9TOM;
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HGOpFaHI/I‘-IeCKI/IX nu
OpraHUYECKUX
COCIMHEHUNM W WX
XHUMHUYECKHE
CBOICTBA.

[IpOTEKaHUs peakuuit
HMOHHOTO OOMeHa.
5.CocraBisTh: (HopMyIbl
HEOPraHUYECKUX
COCAVHECHUN H3Y4YCHHBIX
KJIaCCOB; CXEMbI
CTpOEHUs aTOMOB
nepBbix 20 3IEMEHTOB
[Tepuonnueckon
CHUCTEMBI ..
MeneneeBa; ypaBHEHUs
XUMHYECKUX PEAKIUN.

6. BBIUUCIISITh: MacCOBYIO
JIOJTIO XMUMHUYECKOTO
aneMeHta 1o Qopmyie
COE/IMHEHUS; MacCOBYIO
JOJII0  BelectBa B
pacTBope;  KOJIHMYECTBO
BElleCcTBa, OO0BEM WIH
Maccy IO KOJHMYECTBY
BeIleCTBa, OOBEMYy WIH
Macce peareHTOB WU

MIPOJTyKTOB peaxIuu;
TETIJIOBOM ahdexr
pEaKIuH.

3. ymeHue
HCII0JIb30Ba
Th
JIOCTUKEHU
s
COBPEMEHH
on
XUMHYECKO
1 HayKu U
XUMHYECKU
X
TEXHOJIOTHI1
JUIs
MOBBILICHUS
COOCTBEHHO
ro
UHTEIJIEKTY
aJIbHOTO
pa3BUTHS B
BBIOpaHHOM
npodeccro
HaJIbHOU
JeSITeNIbHOC
TH.

7.4.1 TlpumepHble BONPOCHI JJIsI POBEIeHHsI IPOMEKYTOUHOI aTTeCTAIUN

courwhE

U TpYIIax.
7.

8.

9.

10.
11.
12.
13.
14.

1 cemectp

Hpez[MeT, 3aJa4d 1 OCHOBHBIC 3aKOHbBI XMMHH.
9J'IeKTp0HHO€ CTPOCHUC aTOMOB 3JICMCHTOB.

ATOMHBIE OpOHUTAIIH.

KBaHTOBBIC UMCIA. HOpr,Z[OK 3aI10JIHCHUA Op6PIT8.J'ICI>i QJICKTPOHAMU.

CtpyKkTypa nepruoIn4eckoi CUCTEMBI.
[lepuoanueckuii XxapakTep U3MEHEHHUS MPOSIBISIEMBIX CBOMCTB 3JIEMEHTOB B IEPUOAAX

Xapakrepuctuka d1eMeHToB [-IV  mepuonos,

ONEeKTPOOTPULIATENBHOCTD.
BHe1Hui 3J1eKTPOHHBIN CIIOM.
XapakTepucTHKa Bo30yKAEHHOTO COCTOSTHUA Ha MPUMEpE aToMa yriiepoaa.

BaneHTtHOCTE.

XuUMH4YecKas CBA3L. BUIEBI.
Mertoa BaneHTHBIX cBs13eif. CurMa U mm — CBS3H.

Onucanue MOJIEKYS METOJ0M MOJIEKYJISIPHBIX OpOUTaNeH.

nuexoada M3 HUX TIOJOXCHUA B
HepHOHquCKOﬁ CUCTEME, C TOUKHU 3PCHUA TCOPUH CTPOCHHUA aTOMA.
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15.  OcHoBHbIE NOHSTHS TEPMOJUHAMUKH.

16.  Bwuuasl TepMOAMHAMHYECKUX CHCTEM M XapaKTEPUIYIOIIUE HX TapaMeTpBhI.

17.  TepmoauHamMHYECKHE ITPOLIECCHI.

18.  Tepmoxumuueckue ypaBHEHHUS.

19.  CranpgapTHbBIE SHTAJIBIIUU 00pa30BaHMS BEIIECTB.

20.  Pacuer cTaHIapTHBIX SHTAIBIUN XUMHUYECKUX PEaKIMi Ha OCHOBe 3akoHa ['ecca.
3akoH ['ecca.

21.  Tlonsrtue 06 SHTpPONHUH.

22.  Dmueprus ['mO0Oca Kak KpHUTEpPUl CaMOTPOU3BOJILHOTO IPOTEKAHMs IIpolecca u
TEPMOJMHAMUYECKON YCTOMYMBOCTH XUMHUYECKUX COCAMHEHU .

23.  Pacuer sHeprun ['m66ca XUMHUUECKUX PEAKLINH.

24.  OOpaTUMOCTh XUMHUYECKHUX PEAKIIHIA U COCTOSTHUE XHUMHUYECKOTO PAaBHOBECHSI.

25. KoHCTaHTa XMMHYECKOTO DAaBHOBECHS M €€ CBSI3b CO CTAaHIAPTHBIM H3MEHEHHEM

sHepruu ['n66ca u remnepaTypou.
26.  IIpunmun Jle-lllartense.

27.  KoHCTaHTa MOHH3AIIHH.

28. KoncranTa aBTonpoTonusa Boabl. Bogopoansrit mokasarens pH.

29. Cxopoctbs xumudeckoi peakuuu. CpeaHss 1 MTHOBEHHAs! CKOPOCTb.

30.  Dmueprus ['mOOca akTHBAIIUN.

31. MexaHn3M XMMHUYECKUX PEaKIN.

32.  Karamms.

33. Krnaccudukarus HeopraHHIeCKUX COeTMHSHNN

34.  HomeHKJIaTypa HEOPraHWISCKUX COCTUMHECHUIN

35.  dusuueckue U XUMUYECKUE CBOMCTBA METAJJIOB U HEMETAJLIIOB.

36. DuU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUIOB, COJIEH, KUCIOT, THAPOKCUIOB.

37.  OCHOBHBbIE MOHATHUS: PACTBOP, PACTBOPHUTEIH, PACTBOPEHHOE BEILIECTBO.

38.  KosnrmenTpamusi pacTBOPEHHOTO BEIIECTBA U CITOCOOBI €€ BBIPAKEHUS.

39.  PactBopumocTts. [IpousBenenne pacTBOPUMOCTH.

40.  Knaccudukamnus pacTBOpOB.

41. DIIEKTPOAHBIN MOTEHIMA. DICKTPOXUMUYECKUMN Psii HATPSIAKECHUM.

42. Onekrponu3. Karon u ano .

43.  OcHOBHBIE MOJIOKEHUS TEOPUH AIEKTPOJIUTUIECKON JUCCOLUAIIY.

44, Jucconmanyss KUCIOT, OCHOBaHUM, coied. IloHsTHe O cTemeHM M KOHCTaHTe
JMCCOLIMAIUU.

45. XuMHYecKHe peaKkIMu MEX]y AJIEKTPoJUTaMu. MOJeKyIspHbIe, MOJTHbIE U KpaTKue
WOHHBIE YpaBHEHHUSI.

46.  Ilpu3Haku Te4eHUs PEeaKIHil 10 KOHIIA.

47.  T'maponu3 coseil. @akTopbl, BIUSIONIUE Ha CTENIEHb TUPOJIN3A.

48.  Twunbl XUMUYECKUX PEaKIUi, UX KIacCU(PUKaIIUS.

49.  OxuCIUTENBHO-BOCCTAHOBHUTENbHBIE peakuuu. Oxucnutenu. BoccranoBurenu.
BemiecTBa ¢ ABOMCTBEHHOM TPUPOIOH.

50.  CocraBreHue ypaBHEHUH OKHCINTEIBHO-BOCCTAHOBUTENBHBIX peakiinii. PaccranoBka

KOA(Q(QUIMEHTOB METOJIOM 3JIEKTPOHHOTO OajaHca M 3JIEKTPOHHO-HOHHBIM METOAO0M (METOJIOM
MOJTypeaKIni).

2 cemecTp

51. Onpenenenne opranndeckoit xumun. Teopus crpoenust A.M.bytneposa.

52. Knaccuukanuss opraHn4eckux COEAWHEHHH M0 CTPOEHHIO YIJIEpOJHOrO CKejeTa U IO
npupojie pyHKIMOHAIBHOM IPYIIIBL.

53. U3omepust opraHnuecKux MoJieKyi1. Buasl nuzomepun: CTpyKTypHasi U IPOCTPAHCTBEHHAS.

54. Ankanbsl. Homenknatypa, nzomepus.



55.

56.
57.
58.
59.

60.
61.
62.
63.

64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.

80.
81.

82.
83.
84.

85.

86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
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Crioco0Osw1 mosryueHusi. DU3nueckre CBOMCTBA AIKAHOB U 3JICKTPOHHOE CTPOSHUE Ha TIPUMEPE
METaHa.

XUMHUYECKUE CBOMCTBA aJIKAHOB.

[IpuMenenue npeaenbHbIX YriIeBOA0POIOB.

Anxensl. Homenkiarypa. M3omepus.

Crioco0w1 mosryueHusi. u3nueckre CBOMCTBA AIKCHOB U 3JISKTPOHHOE CTPOCHUE HA TIPUMEPE
STUJICHA.

XUMHUYECKUE CBOMCTBA aJIKEHOB.

[IpuMeHeHnE aKEeHOB.

Ankunbl. Homenknatypa. M3omepusi.

CriocoObr  mosryueHusi. Du3WUecKne CBOWCTBA W 3JCKTPOHHOE CTPOCHUE Ha TpUMEpe
areTusIeHa.

XUMHUYECKUE CBOMCTBA aJTKMHOB.

[IpuMeHeHne aIKMHOB.

Apensl. Kimaccudukanus. Homenkmnarypa. M3zomepus.

Crioco6s1 onyuenus. @u3nueckre CBOMCTBA U AJICKTPOHHOE CTPOEHUE Ha TpUMEpe OCH30J1a.
XUMUYECKUE CBOMCTBA apOMAaTUYECKUX YIIIE€BOIOPOIOB.

[IpumeHeHne apeHoB.

Crnuptsl. Knaccuduxanus. Homenknarypa. Mzomepust.

®uznyeckue cBoiicTBa. CriocoObI MOJIy4eHUS! OTHOATOMHBIX CIIUPTOB.

XUMUYECKUE CBOMCTBA OJHOATOMHBIX CIIUPTOB.

®enoubl. Knmaccudukanms. Homenknarypa.

CrniocoOsb1 nonyuenusi. dusndeckre cBONCTBA.

XuUMHUYeCcKue CBOMCTBA (DeHoa.

Awmunbl. Knaccuduxkarnusa. Homenknarypa.

®u3nuecKkue CBOMCTBA U XUMUYECKUE CBOMCTBA.

Anwsaerunsl 1 ketonsl. Kimaccudukanus. Homenkmnarypa.

CrocoObl  mosydeHusi. PU3NUECKHEe CBOWCTBA.  DJIEKTPOHHOE CTPOEHHUE Ha TMPUMEpE
dbopmManpaeruaa u aueTalbIerua.

XHUMHUYECKUE CBOMCTBA abACTUIOB U KETOHOB.

OkuclleHHE ¥ BOCCTAHOBJICHHE QJIbJIETUJOB M KETOHOB. [lonmMepusanusi anbaeruaos.
Peaknuu koHIeHCAMK anbAETHUI0B.

[IpuMeHeHne anbaeruaoB U KETOHOB.

Kap6onossie kuciotel. Knaccudukamus. Mzomepus. Homenknarypa.

CriocoObl MOJTy4eHUsI MOHOKApOOHOBBIX KUCIOT. DPU3NYECKUE CBOIICTBA MOHOKapOOHOBBIX
KHCJIOT.

Crpoenue kapOOKcuIbHOM rpynnbl. KucrnoTHele cBoiiCTBAa MOHOKapOOHOBBIX KHCIOT.
Bnusinue panukana Ha KHCIOTHBIE CBOWCTBA. XHMHUYECKHE CBOWCTBA MOHOKApOOHOBBIX
KHCJIOT.

[Ipumenenne kKapOOHOBBIX KUCIOT.

Knaccudukanus yrieBonoB. MoHocaxapusl; KiacCupUKaIUs.

XUMHYECKUE CBOMCTBA MOHOCAXapHUIOB.

Onurocaxapunsl. Homenkmnarypa.

XHUMHUYECKUE CBOWCTBA; TUIPOJIN3.

[Tonmucaxapuasl. [IpuHIUI CTPOEHUS. CBOMCTBA, OTHOIIEHHUE K THIPOJIN3Y.

Ponb yrineBoaoB B )xu3HU yenoBeka. [[puMeHeHune yrieBo10B.

[TonsiTre o munuaax: knaccudukanus. JKupol, Macia.

Ponp nununos B xku3HU yenoseka. [Ipumenenue.

AmunoxkucnoTel. Knaccudukarus.

Howmenxknarypa. M3omepust. CiocoObI morydeHusl.

XUMUYECKHUE CBOWMCTBA AaMUHOKHUCIOT Kak TeTepodyHKIHOHATBHBIX COSAMHEHUH.
Crenuuyeckue cBocTBa 0-,f3-, Y-aMUHOKHUCIIOT.
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98. [lenTuae! u Oenku. CTpoeHHe NENTUIHON TPYIIIHI.
99. [lepBuuHasi, BTOpUYHAs, TPETUYHAS CTPYKTYPBI OCIIKOB.
100. bBuonoruyeckas poib MENTHIOB U OEIKOB B )KU3HEACITEIHHOCTH OPraHU3MA.

7.4.2 TlpumepHble 321a44 HA 3a4eT

1 cemecTp
1. YCTaHOBHUTE MPOCTEHIIYI0 XHMHYECKYI0 (OpPMYITy BeIIeCTBa, OOpa3yIOIMIerocss Ipu
B3aMMOJICHCTBUM 4 T cephl ¢ 7 T xKenesa.
2. CKOJIBKO TPaMMOB CEpPHOM KHCJIOTBHI MOKET BCTYHNUTh BO B3auMoJieiicTBue ¢ 2,4 r Maruus?
Yemy paBeH 00BEM BBLICISIONIETOCs BoJopoaa?
3. BbuncnuTe TpH CTAaHIAPTHBIX YCIOBUSX HM3MEHEHHE SHTAIBIUH, SHTPOIMH W DHEPTUU

['u60ca st peakiu

CoHa i+ O2y= CO2 1y + H20 ()

Craenatb BBIBOJI O BO3MOXXHOCTH ITPOTEKAHHSI PEAKIIUU B TAHHBIX YCIOBHSX.

4. Paccunrare n3menenue sHepruu ['mb0ca M KOHCTAHTYy paBHOBECHSI NPU CTaHAAPTHBIX
YCTIOBUSIX JIJISI PEAKIHH

CaHs )+ 02 = CO2 (1 + H20 ()

Craenatb BBIBOJI O COCTOSIHUU PAaBHOBECHSI.

5. Kakoit moypoBeHb 3al0THSIETCS B aTOME AJIEKTPOHAMHE TOCTIE 3allOTHEHUS TIOAYPOBHS 4p?
Kakoil s;eMeHT MMeeT Ha BHEUIHEM CcJIo€ MTh 4p-371eKTpoHOB? Hamuimmre ero 3ieKTpOHHYIO
dhopmymy.

6. Kaxko#t momypoBeHb 3amoHAETCS B aTOME 3JIEKTPOHAMH TOCTe 3aM0JTHEHHS TIOTypOBHSI 4P7?
Kakoif smeMeHT uMeeT Ha BHEUIHEM CJIO€ OJWH S5s-3JeKTpoH? Hamummre ero 3ieKTPOHHYIO
dhopmymy.

7. CocTaBUTh AJIEKTPOHHYIO (HOpPMYINy aToma yriaepojia U TpapuUecKyr0 CXeMy 3aroTHEHUS
AJIEKTPOHAMU BAJICHTHBIX OpOUTasel 3TOro aroMa B HOpMajabHOM U BO30Y)K/IEHHOM COCTOSIHUSIX.

8. Ha xakoM OCHOBaHMU XpOM M CE€py MOMEIIAIOT B OJHOW IPYIIIE MEPHUOJIUYECKON CUCTEMBI
aneMeHnToB? [louemy X MOMEIIAIOT B pa3HbIX MOArpyIIax?

9. Kakoif 06beM BOJBI HAAO MPWINUTH K 2 T cynb(aTa HATpus, 4ToObl MOIYy4uTh 10%-HbIN
pactBop? KakoBa MoJisipHasi KOHLIEHTpALMs [TOJIy4€HHOTO pacTBopa?

10.  OnumuTe XUMUYECKUE CBOMCTBA 3JIEMEHTA C MOPSIIKOBBIM HOMEpPOM 19 1o ero mosoxeHuto
B TabuuIe.

11.  Kaxoiil anmeMeHT — HaTpuil WM 1e3uil — 06IaaaeT Gojiee BHIPAKEHHBIMU METaNIMYECKUMU
CBOMCTBAMM?

12.  Kakymo maccy cynbdata HaTpust Hy»KHO 100aBUTh K 500 MJ1 BOABI, YTOOBI MOJTyYUTh 2 %o-HbII
pactBop? KakoBa MoJisipHasi KOHLIEHTpAIHs TOJIy4€HHOTO pacTBopa?

13. Cwmemanu 1 r cynbdara xenesa (II) u 250 mn Boabl. KakoBel MaccoBasi 0l COJM B
MOJIy4€HHOM PacTBOPE U MOJISIPHASI KOHIIEHTpaLus?

14. Cmemanu ruapokcun Hatpuss NaOH B kommuectBe 0,6 mosnb ¢ 250 mi Boawl. Kakosa
MaccoBasi 10J11 THIPOKCH/Ia HATPHSI B IOJYYEHHOM PacTBOPE M MOJISIpHAsl KOHIIEHTpaIus?

15. K 100 r 20%-Horo pactBopa cosssHO| kucioTs! npuinian 200 mi Boasl. KakoBo npolueHTHOE
CoJIepKaHKe COJISTHOM KMCIIOTHI BO BHOBB ITOJIyYEHHOM pacTBope?

16. K 150 r 1%-noro pactBopa cynbgaTta Hatpus npubaBuwin 1 r cynepaTta Hatpus. Kakoo
MIPOLIEHTHOE COJIep KaHue Cyib(ara HaTpUs BO BHOBb MOJy4eHHOM pacTBope? Kakyro maccy Bojbl
HE00X0AMMO BBIAPUTH UIs oTydeHus 3% pactBopa?

17.  Kakue u3 nepeyrcieHHbIX HIKE 0003HAaUeHNH aTOMHBIX OpOuTasieil He UMEIOT cMbIcia: 3P,
2d, 1s, 3f, 3d, 1p?

Kakue 3HaueHus1 IMEIOT KBAaHTOBBIC YKCla n, |, my y1s crieayromux opouraneii: 1s, 2p, 3d, 4f?
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18.  Kaxkoe xonmgectBo CuSO4-5H20 nyxHO 106aBUTH K 200 MJI1 BOABI, YTOOBI HOITYUUTH 5%-HBII
pacTBOp B Iepecuere Ha OE3BOIHYIO COJIb?
19.  Bsmuucnuts pH 0,01 M pactBopa HCI 6e3 yuera HOHHO# CHIIBI pacTBOpa.

20.  Bsruucauts pH pactsopa, B 1000 cm® koToporo coxepsxutcs 4 r NaOH.

21.  CKoJBKO IPaMMOB TMAPOKCH I HATPUS TTOTpeOyeTcs s npurotosienus 1000 cm® pactsopa,
pH xortoporo 10?

22.  PacrBoputcs mm 1 Mok runpokcuna amromuaus B 100 T 10%-HoTo pacTBOpa enKoro HaTpa ¢
0o0pa3oBaHUEM TETPATUAPOKCOATIOMUHATA HATPHUS?

23.  Kakyro maccy cyibdara IHHKa MOKHO TTOJTYYUTh PY B3aMMOACHCTBIH H30bITKH IIMHKA ¢ 500

M1 20%-HOTO pacTBOpa CEPHOM KUCIOTHI C TIOTHOCTHIO 1.14 r/Mn?

24.  OmpepnenuTe MacCOBYIO JOJIIO (B IPOICHTAX) YIJIEPO/Ia B CTAIH (CIUIAB JKeje3a ¢ YriaepoaoM),
€ClIi NpHU CXKHUTaHuu ee HaBecku Maccoil 10 r B Toke kuciopona Obuto cobpano 0,28 1 okcuaa
yraepoasa(1V) (1. y.).

25.  PaccraBuTh KOXQPHUINEHTH B YPAaBHEHUSIX OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIX PEAKIIUI IO
METO/1y JEKTPOHHOTro OanaHca

KMnO4 + HCI = KCI + MnCl> + Cl>+ H20

K2Cr207 + HaS + HaSO4 = KaSO4 + Cra(S04)3 + S+ H20

K2SO3 + KMnO4 + H2SO4 = K2SO4 + MnSO4 + H20

2 cemecTp
1. N300pa3uth cTpykTypHble popMysasl n3oMepoB ankaHa C7Hie v ux Ha3BaTh.
2. Ha monnoe cropanune 0,1 mMoibp ajkaHa HEM3BECTHOTO CTPOEHHUS HM3pacxogoBanHo 11,2 1
kucioposa (pu H. y.). KakoBa cTtpykrypHas ¢popmysna aikaHa?
3. KaxkoBa ctpykrypHas hopmysna razoo0pa3HOro npeaeabHOro yrieBooposaa, eciu 11 r atoro
rasa 3aHuMaroT oobem 5,6 1 (ipu H. y.)?
4, Kaxkoi#t 00beM Bo3ayxa moTpeOyeTcs Uit CKUTaHus CMECH METaHa 00BbeMOM 7 JI ¢ 3TaHOM

oobemoM 3 1?7 OObeMHas 10J1s KUCIOpoia B Bo3ayxe coctaBisieT 21%. Bece 00bemMbl TpUBEICHBI K
HOPMaJIbHBIM YCIOBHSIM

5. Texnuueckuii kapOWJ KaibIus Maccol 25 r oOpaboTany W30BITKOM BOJBI, TOJIYYHUB
aleTUJICH, TPU TMPOMYCKaHUH KOTOPOro uepe3 HM30BITOK OpoMHOW Bojabl oOpaszoBaics 1,1,2,2-
TeTpabpoMaTan Maccolt 69,2 r. Onpenenute MaccoByro a0 CaCy B TEXHUYECKOM KapOue

6. HanucaTth ypaBHEHHUs peakiMii, ¢ MOMOIIBI KOTOPBIX MOXHO OCYIICCTBUTBH CJCAYIOIIHE
MPEBPALICHUS:

CHs —» X —> Y — CH3COOH

7. Hanwucate ypaBHEHHs peakiuii, C MOMOIIbIO KOTOPHIX MOYHO OCYIIECTBHUTBH CJICIYIOIIHMEC
MIPEeBPALICHUS:

CHs > X—Y —- CHs— O —CHs3

8. [Ipu permmparariu NpOTAHOJA-2 TOJYYHIIM TPOIMICH, KOTOPBIA 00ECHBETHI OpOMHYIO

Boay Maccoil 250 r. MaccoBas mons 6poma B OpomHON Boje paBHa 2,5%. Ompenenute maccy
IpONaHoa-2, B3ATYIO JUI PeakLuu

9. CmMmech HenmpeeabHOro crupTa 1 romosora ¢penona maccoit 1,37 r pearupyet ¢ 160 r 2%-Hoi
OpoMHOI1 BoJbl. Takast ’ke cMech B peakIMH ¢ U30bITKOM HaTpus BbLaeser 168 mi rasza (H. y.).
Omnpenenurte MoJeKyIsipHble (POPMYITBI BEIIECTB U UX MAacCOBBIE JOJIU B CMECH.

10.  Ilpwu cropanuu 4,5 r opraHMYECKOTO BelecTBa 00pa3oBaiock 3,36 J1 (H. y.) YTIEKHCIOro ra3a
u 2,7 ma Bobl. OnpeiennTe NpoCcTEeNINyI0 U HCTUHHYIO (POpMYITy BEIIecTBa, €CJIU €ro INIOTHOCTS I10
B0O31yxy paBHa 1,035. OObsicHUTE 3TUMOJIOTHIO Ha3BaHU 3Toro BemiecTBa. KakoBel o6iacTu ero
MIPUMEHEHMS?

11.  Ilpu oxucnenuu 11,6 r KHCIOPOACOAEPHKAILETO OPTAaHUUYECKOTO COETUHEHUsT 00pa30BaIOCh
14,8 T OJHOOCHOBHOM KapOOHOBOW KHCIOTHI, NPH B3aUMOJCHCTBUU KOTOPOH € H30BITKOM
rujipokapOoHara HaTpusi Bblaenuiaock 4,48 n (H. y.) rasza. Onpenenure CTPOEHHE HCXOTHOTO
COEIMHEHMUS.
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12. Jlnsg ynaneHus mATEH p>KaBUMHBI HUX 00pabaThIBAlOT pPacTBOPOM YKCYCHOW KHCIIOTBHI.
CocTaBbTe MOJIEKYIJISIPHBIE U HOHHBIE YpaBHEHUS IPOUCXOIAIIMNX IIPU 3TOM PEAKLUI, YYUTHIBASL, UTO
pkaBuuHa conepkuT okcua u ruapokcun xenesa(lll) — Fe2Oz u Fe(OH)s. [louemy Takue nstHa He
ynanstorest Bojgoit? Ilouemy onu ncyes3arot npu 00paboTKe pacTBOPOM KUCIOTHI?
13. [Ipu rugponmse xupa Maccoit 445 T MOMYIMIIA MPEACTHHYIO OJTHOOCHOBHYIO KapOOHOBYIO
KHCTIOTY Maccoi 426 1 u rmtneput. Onpeaenute GopMyIry )Kupa ¥ Ha30BUTE €ro.

14. Kakoii 06peM okcuia yriaepoaa (1V) BeeuTcs mpy CiupTOBOM OpOKSHHH TITFOKO3bI MaCCOU
36 xr? O0BbeM paccUuTaTh P HOPMAIBHBIX YCIOBUSIX

15.  CocrtaBuUTh CTPYKTYpHBIE (POPMYIIBI H30MEPOB OYTHIIITUIIAMHUHA U UX HA3BaTbh.

16.  C momompI0 KakuX peakiuii MOKHO OCYILECTBHUTH CIEAYIOUINE MPEBPAIEHUs: yriiepo —
ME€TaH — aleTWIeH — OEH30J — HUTPOOEH307 — aHWIMH — 2,4,6-TpuOpOMaHUIIUH.

17. Hamucate ypaBHEHHS pEaKIMM aMUHOYKCYCHOW KHUCJIOTBI C COJISTHOM KHCJIOTOW H

THJIPOKCUIIOM KaJlusl, a TAK)Ke C STUJIOBBIM CIIUPTOM. BceM BemecTBam 1aTh Ha3BaHUSI.

18.  CaxapHblii IECOK MIEPBOTO copTa coAepkuT (1o Macce) 99,7% caxapossrl, 0,15% Bob1, 0,03%
MuHepanbHbIX coseld u 0,12% npyrux BemectB. Kakyro Maccy Takoro NuIieBOro mpoaykTa MOXHO
MOJIyYUTh U3 CaXapHOW CBEKJIbI, BhIpalleHHol Ha noJie B 100 ra, eciu yposxxaitHOCTh ero pasHa 500
I C TEeKTapa, a MaccoBas JI0J1sl caxapo3bl B cBekJie coctasisieT 20% ?

19.  HammcaTp ypaBHEHHS peakiuii, KOTOPbIE HA/JIO MPOBECTH YIS OCYIIECTBICHHS CIETYIONTIX
MIpEBpAICHUI:

C:HsOH - X - Y — Z — NH,CH,COOH

20.  Kako¥i MHHMMaJBHBIA 00BEM aMMHaka HaJI0 MPOMYCTHUTH depe3 pacTBop maccod 500 T ¢
MaccoBOM J10JIel XJIOPYKCYCHOM KUCHOTHI 15% i MOJHOTO MpeBpalleHus] €€ B aMUHOYKCYCHYIO
KUCIOTY?

21.  Omnpenenuth GOpMYITy CIOKHOTO d(PHUpa aMHHOYKCYCHOM KHCIIOTBI, MACCOBAs JIJIsl KMCJIOPO1a
B KOTOPOM cocTaBisieT 36%.
22. [TepBuunbIit aMmuH Maccoi 12,4 T COXKIIH, @ IPOYKTHI TOPEHUS TTPOMTYCTUITN Yepe3 U30BITOK

pacTtBopa menouu. ['a3, He MpopearupoBaBIIUi CO LIEIOYbI0, UMEET MPU HOPMAJIbHBIX YCIOBUSX
o6beMm 4,48 1. Onpenenuth GopMylly aMHuHa
23. Onpenenure CTPOCHUE 0-aMUHOKHCIIOTHI, €CJIM U3BECTHO, YTO OHA coepkuT 15,73% aszora.
24, Cwmech maccoit 30 r, comepkamniass aMMHOYKCYCHYIO KHCJIOTY M YKCYCHBIN ajbJerui, Uit
cosieoOpazoBanus TpedyeT 5,38 11 xmopoBogopoaa (H. y.) wim 10,08 r okcuaa xkaneius. Onpenenure
MaccoBbI€ JIOJIH BEIIECTB B UCXOJAHON CMECH.
25.  CocraBbTe CTPYKTypHBIE POPMYJIbI CIETYIONINX BEIIECTB:

a) MeTUIaIeTarT;

0) maBelieBas KUCJIOTA;

B) MypaBbUHasl KUCIIOTA;

T') IUXJIOPYKCYCHAs! KUCIIOTA;

1) aleTaT MarHusl.
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8. JOINIOJIHUTEJIBHOE OBECIIEYEHUE JUCIHUIIJINHbI

He npexgycmorpeno.

9. OBYYEHHUE CTYJAEHTOB-UHBAJIMIOB U CTYJAEHTOB C Or'PAHUYEHHbBIMH
BO3MOKHOCTAMM 310POBbS

[opsinok 00y4eHnst HHBAJUIOB U CTYICHTOB C OTPAHUYCHHBIMH BO3MOKHOCTSIMH OTpE/IeTICH
«[lonoxennem KyOI'Y 00 00ydyeHMM CTyIE€HTOB-MHBAJIWJIOB M CTYJEHTOB C OrPAaHUYEHHBIMU
BO3MOYHOCTSIMU 3JI0POBBS».

JUig au1 ¢ orpaHMYEHHBIMU BO3MOKHOCTSIMH 370pPOBbsI IIPEAYCMOTPEHBI 00pa30BaTEIIbHbBIE
TEXHOJIOTUH, YUUTHIBAIOIINE OCOOEHHOCTH U COCTOSIHUE 3/I0POBBS TAKUX JIMII.



PEIEH3MA
Ha paGodyro nporpamMMy y4eGHoH XHCIUIIHHBL «XHMHDY
cnenuanbHocTs 21.02.08 Ilpuxkiagnas reoae3us

IIporpamma yuebmo#t mucmumiuesl BI. 07 Xuvus paspaboTraHa M CTYICHTOB
cnenmanpaoctd 21.02.08 «IIpuknamwas reoge3ns» B KadecTBE NPHMEPHOH NPOrpamMMBl JULL
peanu3allii  OCHOBHOW NPO(ECcCHOHANEHOM 00pa3oBaTeNbHOM IIPOrPaMMBI CIIO =Ha Oase
OCHOBHOTO OOIIEr0 06PA30BAHKS C IONYUIEHHEM CPETHEro 00Iero 0bpasosanus (mpotoxon Ne 3 ot
21 wmrons 2015 1. PerucrpanuonHsii Homep penernsuu 385 ot 23 mrons 2015 . OTAY «OHPOY).

[Iporpamma «XWMHAS» CONEPXKHUT CICAYIOIHE 3IEMEHTBHI: THUTYIBHBIA JMCT, IACmOpT
(yxazaHa O0ONACTh MPEMEHEHWS NPOTPAMMEL, MECTO [JHCHMIUIMHEI B CTIPYKTYpe OCHOBHOH
06pa3oBaTeNbHON MPOrpaMMBl, IETX X 3a4add, 00BeM y4eOHOM IUCIMILIAHE! X BHIBI yaeOHOH
paboTEl); TEMATHYECKWH INIaH ¥ CONEP)KaHhe y4eOHOW MUCHUIUIMHBL, YCIOBUSA peau3alyy
IIporpaMMs! (TpeGOBaHws K MEHHMAIBHOMY MaTePHANTBHO-TEXHAYECKOMY O00ECICUCHHIO, EPEUEHD
PEKOMEHIYEMbIX Y49eOHBIX W3JaHuM, VIHTEepHET-pecypcoB, NONOIHUTEIBHOH JUTEPATYPHEL);
KOHTPOJIb ¥ OLEHKA PE3yIIFTaTOB OCBOCHUS yIeOHON MUCIMILTHHEL

IIporpamma paccumTana Ha 117 wacoB, u3 KOTOPEIX 39% y4eOHBIX 3aHSATHN OTBOIUTCI HA
IpaKTHdecKue ¥ JabopaTopHsle 3amaTha. CamocrostenbHas paboTa cocTamnseT 26% yuebHOro
BpEMEHY, CIUTAHUPOBAHEI €€ TEMATHKA, BAIBI X GOPMEI B K&KIIOM paszierne.

IIyaxr «Ilepedenr HeOOXOIMMOro IPOTPaMMHOTO OOECIEUECHHS» 3aMONHEH, B CIHCKE
OCHOBHOM JHTEpaTyphl OTCYTICTBYIOT W3IaHWs, BEIIyIICHHBIE Oomee 5 meT Hasan. OnpenencHs!
TpeboBaHMI K MATEPHATLHOMY O0ECIEUCHHIO IporpaMMEl. B pasnene «OleHOYHBIC CPENCTBA I
KOHTPOJISL YCIEBaeMOCTHY pa3paboTaHa CHCTEMa KOHTPOJA OBIANCHUSIMYU 3HAHUSAMH KM YMCHHAMHA
O KaXXIOMY pa3zieily mporpaMmel. Temaruka i GOpMBI KOHTPOJIL COOTBETCTBYIOT HEIAM U 3a1a9aM
yueOHOHN AUCIIUATLIVHEL

Yetko CHOpPMYTHUPOBaHHAS IENb IPOTPaMMBI M CTPYKTypa HAXOISATCS B IJIOTHMHYECKOM
cooTBeTcTBUH. B mporpamme 2 paszena, 11 tem.

Cozepxanue OpOrpaMMBEl HaIpaBIeHO HA NOCTDKCHHE pE3YNbTATOB, OIPEACTAEMBIX
®I'OC. Copmepxanue OTpaXkaeT MOCIEIOBATEIBHOCTS (GOPMHPOBaHMS 3HAHUM, YKa3aHHBIX B
®I'OC. B nosHOM Mepe OTpaXkeHbI BUIEI paboT, HAPaBJICHHBIC HA IPHOOPETEHHE YMEHUH.

IlporpaMma MOXeT OBITE PEKOMEHIOBAHA IS WCIONB30BaHMA B 00pa3OBATENHHOM
npottecce MTHCIIO ®T'BOY BO «Ky0oI'V».

Penenzent ITromxo T.I'. mpodeccop, IOKTOP
XMMIYECKUX HayK, Mpodeccop Kahenpsl

- aramuTraeckod xumun «Ky6I'V».
oy ’




PEINEH3UA
Ha PabOUYI0 IPOrpaMmMy 10 AUCHUIUIUHE «XUMHUD)
cnenuanbHocTh 21.02.08 «IIpuknanHas reonesus

PaGogas mporpamMma M0 JUCLHIUIMHE «XUMISD) JJIf CTYIEHTOB dbakyibpTeTa
MHCIIO ®T'BOY BO «Ky6I'V» cocraBieHa B COOTBETCTBHU C IIPUMEPHOU
nporpammoit  ®MPO,  pexomennoBanHoe — DenepalbHBIM  [OCYAAPCTBEHHBIM
ABTOHOMHBEIM yupexaeHueM «®DenepaqbHOr0 HHCTHUTYTa DPa3BUTHA 00pa30BaHUM
(OIAY «DPUPO») Ha Gase OCHOBHOTO o0OIero 0Opa3soBaHMA C IOJY4CHHEM
cpenHero obuero obpasosanus. IlporpamMma cocTaBleHa B MOJIHOM COOTBETCTBUM C
TpeOOBaHUSIME Yy4eOHOro IUlaHa II0 CIEHUABHOCTH 21.02.08 «IIpuxnannas
reo1e3Usa»

PaGouas mporpamMMma IIpeinojaraeT pachpeleleHHe TeM | HU3YUCHUC
MaTepuaga [0 pasfenaM. [paMOTHO CTPYKTYpHpOBaHa, ¥ OXBaThIBACT BCE
aKTyalbHblE HAIPABJICHIS 110 JUCIHUIIMHE Ha CErOJHSAIIHAN JICHb.

Bce pasnensl pabodeil mporpamMMbl B MOJHOM Mepe OTBEYAIOT TpeOOBaHUAM K
pesyJbTaTaM OCBOCHHS y4eOHOW IUCLMIUIMHEL B COOTBETCTBHU C IIPUMEPHOH
nporpammoit  ®MPO, pexomeHmoBaHHOe — DesepalbHBIM  [OCYIAPCTBEHHLIM
ABTOHOMHBIM yupexaeHneM «DenepalbHOr0 HHCTUTYTA PasBUTHL 0Opa3oBaHU»
(DAY «®UPO»). Kaxaplii pasmen mporpaMMbl PacKphIBAeT pacCMaTPHUBACMEBIC
BOIIPOCH! B JIOTUMECKON IOCIENOBATENBHOCTH, OIpPEISIeMOl 3aKOHOMEPHOCTIMM
oOyueHus CTYZIEHTOB. _

Tl 3aKpeIuieHHsl TEOPeTHYeCKMX 3HaHWM, (QOPMUPOBAHKA TpeOyeMBIX
KOMIIETEHIMH, YMEHHH W HaBBIKOB CTyJACHTOB IIPEIyCMaTPUBAIOTCA  KaK
ayIUTOPHBIE, TaK U CAMOCTOSTeNbHBIE 3aHsTHsl. KOIM4ecTBO ay TUTOPHBIX 3aHSITUHN U
BHeayIUTOPHOH PaGOThl CTYIEHTOB COOTBETCTBYET TPEOOBAHMIM Y4EOHOrO IIaHa.

KOHTpOTbE M OIEHKa pe3yJibTaTOB OCBOEHMsS y4eOHOM IMCIHUIIAHEI
OCYIIECTBILIIOTCS. B -CTPOTOM COOTBETCTBUU C TPEOOBAHUAMH yueOHOro IUIaHa II0
qucnuUinEe. PaspaGoTaHHBe U IpejlaraeMple B porpamme (QOpMBI U METOBL
[IO3BOJITIOT B IIOJHOM Mepe OCYILeCTBIIATH KOHTPOJIh U OLEHKY pE3ylbTaToB
obydenust (CHOPMHUPOBAHHBIX KOMIETECHIUH, OCBOCHHBIX HABBIKOB U YMEHUH,
YCBOEHHBIX 3HAaHHUH). :

[lepedeHb peKOMEH/yeMbIX y4eOHBIX H3NaHuH, HHTEPHET-PECYPCOB, OCHOBHOU
JIUTEPATYPBl BKIIIOYAET aKTyalbHble HCTOYHMKH, K KOTOPBIM y CTYAEHTOB HMECTCS
CBOOOIHBIN JOCTYII.

JlagHas paboyas mporpaMma MOXKET OBITh PEKOMEHIOBaHa I H3Y9CHHS
mucrummHel «Xumus Ha dakynsrere UTHCIIOPI'BOY BO «Ky6I'Y».

Penenszent

Ymumias C.H.
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