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1. HEJIU U BAJAYU JTUCHUTIIJTINHBI
1.1. Hean gaucuMninHbl
VYcBoeHre 3HaHWN, YMEHUW W HABBIKOB 10 XMMHUU HA YPOBHE TPeOOBaHUI
®I'OC B 06beMe, HEOOXOUMOM JJIS U3YUCHUS OOMIETEXHUYECKHUX U CTICIIUATTbHBIX
JUCITUTIITH.

1.2. 3amaun ocBOEHHS TUCHUILIHHBI

3aJI0)KUTh OCHOBBI JUISI TIOHUMAaHHUS XMMHYECKUX TIPOIIECCOB IMPEBPAICHUS
BCIIECTB, KOTOphIE OyAyT CHOCOOCTBOBATh MPUHSATHIO T'PAMOTHBIX, HAYYHO
000CHOBaHHBIX MPOPECCUOHANBHBIX PEIICHHA Ha TPHPOAHBIX W IMPUPOIHO-
TEXHOI€HHBIX 00BEKTAX.

[IpuBHUTH HABBIKM OCMBICICHHOTO PEIICHUs KOHKPETHBIX XMMHYECCKUX 3a/1ad,
HAyYUTh HAXOJHWTh OINTHMAJIbHBIC pPEIICHUS MPOPECCHOHANBHBIX 3a]ad, B TOM
YHUCJIe C UCITOIb30BAaHUEM 3aKOHOB XMMHH, XUMHYECKHX ITPOIICCCOB 1 BEIIECTB.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
JlucouminHa «XHMUS» OTHOCHUTCS K JUCHHMIUIMHAM 00S3aTEIbHOM YacTH
omoka b1.

3. HEPEYEHD IVNTIAHUPYEMBbIX PE3YJIbTATOB OBYUEHUSA
o ANCHUIIJIMHE

[Iporecc n3ydeHus TUCHUIUIMHBI « XUMUSD) HampaBieH Ha (popMHUpOBaHUE
CIIETYFOIINX KOMIICTCHIINN:

YK-1 - CnocobeH OCyIIeCTBISATh MOUCK, KPUTHUYECKUN aHAIW3 M CHHTE3
uHpOpMAIUH, MPUMEHSITh CHCTEMHBIN MOAXO0/ JUIS PEIICHHUS TOCTABIICHHBIX 33134

OIIK-1 - Crnocoben pemaTh 3a1a4u MpoheCcCUOHATBHON EeITeTLHOCTH Ha
OCHOBE MCIOJIb30BAHUSI TEOPETHUECKUX M MPAKTUICCKUX OCHOB €CTECTBEHHBIX W
TEXHUYECKUX HAYK, a TAK)KE MAaTEMAaTHUECKOTO armapara

Pe3yabTaThl 00yueHHs, XapaKTepU3yOIue

KoMmnerenuus
chopMHUPOBAHHOCTH KOMIIETEHIITUH

YK-1 3HaTh: ICTOYHUKH U CIIOCOOBI aHaIM3a MHGOPMALIHH,
BbIJICJICHUSI €€ 0a30BbIX COCTABIIAIONIMX ISl pELICHUS
MOCTABJICHHBIX 3aJ1ay.

YMeTb: paccMaTtpuBaTh Pa3jIMYHbIE BAPUAHTHI PELICHUS
ITOCTABJIEHHBIX 3a1ad4, rPaMOTHO, JIOTUYHO,
apryMEHTUPOBATh U (HOPMHUPOBATH COOCTBEHHBIC CYKICHHS
Y OIICHKH, OTINYATh (PaKThl OT UX WHTEPIPETALUNA JTPYTUMU
YYaCTHUKAMU JIESITETbHOCTH.

BianeTs: cuCTEMHBIMHU HOAXOJAMHU B OLIEHKE
ONTUMAJILHOCTH U BO3MOXHBIX MPAKTUYECKUX
MOCJICACTBUM MPUHUMAEMBIX PEIICHUH 3aJ1auHu.

OIIK-1 3HaTh: OCHOBBI O0IIEH 1 GU3HIECKON XUMUH,
TEPMOIUHAMHUYECKUE Y KHHETUICCKUE SBIICHHUSI,
COTMPOBOXKTAFOIINE XUMUUYECKHE MPOTIECCHI, XapaKTEPHBIS




IIPY MMOJIYYEHUU U DKCIUTyaTalluu CTPOUTEIbHBIX
MaTepHaIOB U KOHCTPYKITUH, (PU3UKO-XUMUUECKHE
CBOMCTBA BEILIECTB, COCTABISIOIINX OCHOBY CTPOUTEIBHBIX
MAaTEPUATIOB

YMeTb: NPUMEHSTh MOJYyYEHHbIE 3HAHUS MO OOIed u
bu3MYecKO XMMUU MPU U3YYEHUH JPYTUX AUCIUIUIMH U B
CTPOUTEIHLHOMN MPAKTHKE.

BJ'IaI[eTBZ HaBbIKaMM IIPOBCACHUSA XUMHUYCCKOI'O
9KCIICPUMCHTA, crocodoaMu pacucra TCPMOJUHAMHNYCCKUX U
KHHCTHUYCCKUX IIAPaAMCTPOB XUMHUUYCCKHUX IIPOLCCCOB U
0a30BBIMH CIIOCOOAMH TEXHOXMMHYECKOIO KOHTPOJIA
Ka4CCTBA CTPOUTCIIbHBIX MAaTCPHAJIOB

4. OBBEM JUCHUIIJINHBI

OO611ast Tpy10€MKOCTh TUCHUIITUHBI « XUMHSD COCTABIISIET S 3.€.
Pacnipenenenuie Tpy10€MKOCTH JUCIUIUIMHBI IO BUAAM 3aHATUN
ouyHasi Gopma o0yueHust

. Bcero | CemecTpbl

Buasl yueO6HOM paboThI HACOR N
AyauTopHbIe 3aHATHS (BCEro) 72 72
B ToMm uncie:
Jlexin 36 36
JlabopaTtopusbie pabotsl (JIP) 36 36
CamocTosiTtesibHasi paboTa 72 72
Yachl Ha KOHTPOJIb 36 36
Buabl npoMeXyTOYHOM aTTeCTAIlUH - n n
HK3aMEH
OO01mast TPy 10€MKOCTb:
aKaJeMHUYECKHUE YacChl 180 180
3a4.e]l. 5 5

5. COAEP’) KAHUE JUCIHUIITIUHBI MOYJISA)
5.1 Copaepxkanue pasaeoB JUCHUIUVIMHBI W pacnpeaeieHue
TPYA0EMKOCTH 10 BUAAM 3aHATHH

o4yHas hopma 00yueHust

Ne
/11

HaumenoBanue TeMbl

CozeprxaHue pasziena Jlekn Jab. | pc | Beero,
3aH. yac

1

CrpoeHue BelecTBa U
peaKIuoHHAas
CITOCOOHOCTD BEIIECTB

KBanToBO-MexaHHYIECKHE NPEACTABICHHS O CTPOCHUHI
aToMa. /IBOMCTBEHHAs MpUpOJa dIEKTPOHA. ATOMHAs
opOuTAaIb. KBanroBbie Yyca. [MpuHLIHT
MUHUMaNbHOW dHeprud. [IpaBuwino KieukoBckoro.
[Ipunnun 3ampera Ilaynu. IlpaBmno I'ynna.
DJeKTpOHHbIE KOH(YUTYPAIIUHATOMOB H HOHOB. 6 6 12 24
Ilepuoauueckuil 3aKOH U INEpUOJUYECKAs CHUCTEMA
oneMeHToB. Ilepuonuueckue cBoiicTBa 3JIEMEHTOB.
Panuycer atomoB. DHeprust nonnzauuu. CpoacTBo K
JJIEKTPOHY. DJeKTPOOTPHUIATETIHHOCTb.
[lepuoauyeckoe M3MEHEHHE KHCIOTHO-OCHOBHBIX H




OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIX CBOWCTB
BEILIECTB.

Xumnueckass cBs3b. KoBaseHTHas cBa3b. Meron
BAJCHTHBIX cBsi3eil. OOMEHHBIH H  JOHOPHO-
aKIENTOPHBIA MEXaHW3M 00pa30BaHHs KOBAJICHTHOM
cBsi3u. [ 'mOpumu3anms aTOMHBIX  DIIEKTPOHHBIX
opOuTaneii, reoMeTpuyeckas CTPYKTypa MOJIEKYJI.
WonHas cBsi3p. Metaimueckas cBsi3b. Bopopoanas
CBSI3b.

CBOKMCTBAa W pEaKUUOHHAS CIIOCOOHOCTh BEIICCTB,
COCTABJISIOIMX OCHOBY CTPOUTEIBHBIX MATEPUAIIOB.

XuMudeckas
TepMOJUHAMUKA
KUHETHKA

Xummueckass TepMmoauHaMuKka. OCHOBHBIC TTOHSTHS
XUMHYECKOH TEPMOTUHAMUKH. [Mapamerpst
COCTOSIHUSL. TepmoauHamudeckue ¢dhyHKINY:
BHYTPEHHSSI ~ OHEPrus, OHTANbNUA,  SHTPONHUS,
M300apHO-U30TePMHUUSCKUN moTeHuuan. [lepBoe u
BTOpOE Hayaja TePMOAUHAMUKH.

DHepreTuka XHMMHYECKHX IpoueccoB. 3akoH ['ecca
U CIIEACTBHS U3 HETO. DHTAIBIINY 00pa30BaHUs.
TepMoxnmudeckre ypaBHEHHS. Y CIOBHS
CaMOIIPOU3BOJILHOTO IIPOTEKAHUS IPOLIECCOB B
H30JIMPOBAHHBIX U HEM30JIMPOBAHHBIX CUCTEMAaX.
Xumuueckas KuHeTHKa. CKOpPOCTh  XMMHUYECKHX
peaKiuii. ITonsiTie 00 aKTHBHBIX MOJICKYJIaX,
SHEPTUU AKTUBALUH, AKTHBHPOBAHHOM KOMIIJIEKCE.
VpaBHenue AppeHuyca. 3aBUCHUMOCTh CKOPOCTH
peakuuy OT KOHLEHTPAUUH U TeMIepaTypbl. 3aKoH
JeicTByomux Macc. Kunetndeckue ypaBHEHHUS IUIS
TOMOTEHHBIX U TeTEePOreHHBIX Ipoleccos. IIpaBuio
Banr-T'opda. Merons! peryaupoBaHus — CKOPOCTH
peaximii. Karanus. KatanuzaTopsl U katanuTuieckue
cucrembl. Teopum  kartamuza. KosaeOaTenbHbie
peaKLum.

Xummnueckoe paBHOBecue. TepMoauHAMUYECKOE U
KHHETUYECKOE YCIOBHS COCTOSHUS PABHOBECHSL.
Koncranra paBHOBecus1. Biusiaue n3mMeHeHUS
BHEITHUX YCJIOBHH Ha ITOJI0XKEHHE XUMHIECKOTO
pasHoBecus. [Ipunnun Jle lllatense. daszoBoe
paBHOBECHE.

3aKOHOMEPHOCTH XUMHYECKUX MPOLIECCOB
COBPEMEHHBIX TEXHOJOTHI POU3BOCTBA
CTPOUTEIILHBIX MaTEPUAJIOB.

12

24

PacrBopsl. [lucniepcHble
CUCTEMBI

OO6mue mnpexncTaBIeHUS O pacTBopax. [ wuaparHas
teopust pactBopoB JI.M. MenneneeBa. CrocoObt
BEIPAXXEHHs] KOHIIGHTPAIL[MM PacTBOPOB: MaccoBas,
MOJIIpHAs J0JT, MOJISIpHas, MOJISITbHAS
KOHIIEHTPAIHs, MOJIsIpHas KOHIIEHTpaLHUs
SKBHUBAJIIEHTOB. BrIpakeHne 3aKoHa SKBUBAJICHTOB IS
pacTBOpOB.

OO6uue cBoiicTBa pacTBOPOB: AaBJIECHHUE Mapa
pacTBOpPOB, KHIIEHNE W KPUCTAJUIN3ALUS PACTBOPOB.
3akon Paymsa. Kprockonus, 30ymmockonust. Ocmoc,
ocMoTHYecKoe naBienue. 3akoH Baur-T'odda.
PactBOpsL 3JIEKTPOJIUTOB. Teopus
JNEKTPONIUTUYECKOH  Jucconuanuu  AppeHHyca.
CreneHp M KOHCTaHTa Juccoluanuu. Peakium B
pacTBopax JEKTPONUTOB. FIOHHBIE paBHOBECHS U MX
CMEILEHUE.

OnexTponuTHyeckas aucconuanys Bojsl. MonHOE
[Ipou3BeicHHUE BOJbL. Bonopo1Hblif oKa3aTels.
Mertopns! onpenenenus pH. pH-unaukaropst.
T'unponus coneit. Cosu, rUAPOIUIYIOLIUECS 110
AHUOHY, [0 KaTHOHY, HETUAPOIIU3YIOIHECS CONN.
Nsmenenue pH cpenpl npu ruaponuse. bydepHsie
CHCTEMBI.

JlucriepcHble CHCTEMBI, HX KiIacCu(UKALHs, METO/IbI
noxydenus. TepMoanHaMHudIeckast HEYCTOHIMBOCTh
reTepOreHHBIX JUCIEPCHBIX cucTeM. IIoBepXHOCTHBIE
SIBJICHMS U ajicopOrust. Komtonaasle pacTBopHI.

12

24




Kunernueckas u arperaTuBHas yCTOHYHUBOCTh
KoyutonaHbIX cucteM. Koarymsamus. CeaumenTanusl.
CrpoutenbHble MAaTEPHAIbI KAK HCKYCCTBEHHBIE
JIMCIIEPCHBIE CCTEMBI.

BJICKTpOXI/IMI/I‘{eCKI/Ie
IIpOUECCChI

DNEKTPOXUMHUYECKHE CHCTEMBI. DIIeKTPOIHBIN
MOTEHLUA],  MEXaHU3M  ero  BO3HUKHOBEHHS.
VpaBHenue HepHcTa. DNEKTPOXUMHUYECKUE  psif
HaIpsKeHUN MeTaloB. TUIIBI 3JIEKTPOIOB.
lanpBannueckue 3JIEMEHTHI. Usmepenne
3JIEKTPOABHKYLIEH CHUJIBI. [onspuszanus u
nepeHarnpspkeHue. XUMHUYECKHEe MCTOYHUKU TOKa:
TepBUYHBIE rajgbBaHUYECKUE 9JIEMEHTBHI,
AKKYMYJISITOPBL, TOIJIMBHBIE DJIEMEHTBI.

Koppozust meramioB. Buabl kopposzun. Mexanusm
3JIEKTPOXUMUYECKOM KOpPpO3HH. 3aluTa METaJIOB OT
Koppo3uu. Jnaexrponus. Ilpomeccrl, mporekaromue
IPU JIEKTPOJIM3E BOIHBIX PACTBOPOB 3JIEKTPOJIUTOB.
3axons! Papajes.

12

24

HOJII/IMepLI " OJIMT'OMEPLL

xumuu. [lonstue o
Opranuueckue u

DNEeMEeHTbl  OpraHu4ecKoi
MoJIMMepax U  OJIUromepax.
HEOpraHWYeCKUe MOoJUMephl. MeToabl  CUHTE3a
MOJMMEPOB:  MOJUMEPHU3ALUs, TOJUKOHACHCALHS.
XuUMHYECKOE CTPOCHHE U CBOICTBAa MOJUMEPOB.
Hectpykuus MIOJIUMEPOB. buononumepsr:
MO CaXapuabl, HOIUU3ONPEHBI, OCNKH.

CrpourenbHbie Marepuabl Ha OCHOBE
BBICOKOMOJIEKYJISIDHBIX ~ coeinHeHui. [Ipumenenue
TTOJTUMEPOB IPH U3TOTOBJICHIH OCTOHOB.

12

24

XuMuueckas
WACHTU(UKAIMS BEILECTB

XumMuyeckas HACHTH()UKAITUS BEILIECTB.
Ananmutuyeckuii curHaja. OCHOBBI KaueCTBEHHOI'O H
KOJIMYECTBEHHOI0 aHann3a. KauecTBEHHBIC PEaKIHH
Ha HMOHBL. ~ XUMHYECKHE, (U3UKO-XUMUYECKHE H
(hu3ndecKre METOIbl aHAM3a U UX HCIOJIB30BaHUC B
COBPEMCHHBIX CTPOUTEIBHBIX TEXHOJIOTHSX.

12

24

HUtoro 36 36

72 144

5.2 IlepevyeHb 1a00paTOPHBIX PadoOT

OCHOBHBIC KJ1aCCHI HCOPIraHNYCCKHUX CO€I[HH€HHI>1

CKOpOCTh XUMUYECKUX PEAKIINI U XMMUYECKOE PABHOBECHUE
OO6mue cBOKCTBA PACTBOPOB M PABHOBECHS B BOJHBIX PACTBOPAX AJIEKTPOIUTOB
['eTeporeHHbIe TUCTIEPCHBIE CUCTEMBI
DJIEKTPOXUMHUYECKHUE MPOLIECCHI
Koppo3usi. 3amura MeTamioB 0T KOppO3uu
CBolCTBa OPTaHUYECKUX BEIIECTB U BHICOKOMOJIEKYJISIPHBIX COCTMHEHUM
(moJIMMepoB)
KadyecTBeHHBIN 1 KOJIWMYECTBEHHBIM XUMHUUCCKUM aHATIHN3

KecTtrkocTh | PesyabraTnl obyuenns,

OPUPOAHBIX :q?ﬁﬂ;ﬂiy;ﬂlcﬁ Ollff:;;g::ﬁ ATTECTOBaH He aTrecroBan

BOI KOMIIETeHIIMHU

YK-1 3HaTh: HCTOYHHKH U Otder 1o 1a60pPaTOPHBIM Brimomaenue pador B|  HeBwimosHeHne
CcrocoGbl aHaTH3a paboTam, TecT CPOK, paboT B CPOK,
uHpopmaruH, IPETYCMOTPEHHBIH B | IpeIycMOTpEHHBIM
BLUIETICHHA €6 6a30BEIX paGounx mporpamMmax B pabounx
COCTAaBJISIIOIIUX  JJISI MpOrpaMMax
PEUICHUA TOCTABJICHHBIX
3aaad.
VYMmeTh: paccMartpuBath|PemeHne cTaHIapTHBIX Brimomaenue pador B|  HeBwimosiHeHne
PasM4HBIC  BApMAHTRI|TpaKTUYECKUX 3a1a4 CPOK, paboT B CPOK,
PCIICHIS TIOCTABIICHHBIX NPETYCMOTPEHHBIH B | IpeIycMOTpEHHBIM
3aja4, I'paMOTHO,

JIOTUYHO,

paboumx mporpammax




apryMEHTUPOBATH u B pabodmx
¢opmunposats nporpamMmax
COOCTBEHHBIE CYXACHUS
u OLICHKH, OTJIN4aThb
(axTeI oT 150:¢
HUHTEpHOpEeTallun
JIpYTUMH  y4aCTHUKaMH
JACATCIIBHOCTH.

Bnagers: cucremubiMu - |PemeHue MpuKiIaaHbIX 3a0a49 B | Bermomnenue pador B|  HeBwimosHeHne
MOJIXOTaMH B OICHKE KOHKPETHOU MpeaMeTHOH CpOK, paboT B CPOK,
ONTHMAILHOCTH 1 obactu NPEIYCMOTPEHHBIN B | IPEAyCMOTPEHHBIN
BOSMOXKHBIX pabounx mporpammax B pabounx

MPAKTUYCCKUX
. porpammax
OCJICACTBUN

TIPUHUMAEMBIX PEIICHUN
3aJa4.

OIIK-1 3HaTh: 0CHOBBI 00LIEH U |OTUET 110 JTab0PATOPHBIM Brimomaenue pador B|  HeBwimosiHeHne
(1)I/I3I/I‘{CCKOI/I XHUMUH, pa60TaM’ TeCcT CpOK, pa6OT B CPOK,
TCPMOIMHAMUICCKUC IIPEyCMOTPEHHBIN B | IPENyCMOTPEHHBIN

KUHCTHHICCKHE ABIICHHA, paboumx mporpamMmax B pabounx
COIIPOBOKAAOIINE
nporpamMmmax

XMMHYECKUE MPOLECCHI,
XapakTepHble IPU
MOJY4EeHHH U
9KCIUTyaTaluu
CTPOHTEIEHBIX
MaTepHaIoB U
KOHCTPYKIHH, PH3HKO-
XHMHUYCCKUE CBOWCTBA
BEILIECTB,
COCTABJISIOIIUX OCHOBY
CTPOUTENBHBIX
MaTepHaIoB

YMers: npuMeHsTh | Pellienue cTaHgapTHRIX Brmonaenue pabor B| HeswimomHeHue
TOJIY4YCHHBIC 3HAaHUA IO IPAKTUYECKUX 3a1a4 CpOK, pa6OT B CPOK,
obuieit n  dusneckoit MPEeTyCMOTPEHHBIN B | MPeTyCMOTpEHHBIH

XUMHH - TIpH - M3y4CHHIN paboumx mporpamMmax B pabounx
JPYTUX JUCLMIUIMH ¥ B
nporpamMmmax

CTPOUTENILHON
MIPAKTHKE.

Buaners: HaBbikamu Pemenue npukinaaHeix 3a1a4 B | Bermoaenue pabor B|  HewwimonmueHne
MIPOBC/ICHUS KOHKPETHON IpeaIMeTHON CpOK, paboT B CPOK,
XUMIIECKOTO obnactu NpeyCMOTPEHHBIH B | IpeTycMOTpEHHBIN

IKCIICPHMCHTa, paGounx mporpamMmax B pabounx
criocobamu pacyera
TporpaMmax

TEPMOIUHAMUYECKHUX H
KMHETHYECKHUX
mapameTpoB
XHUMHUYECKUX TPOLIECCOB
1 60a30BEIMH CIIOCOOaMH
TEXHOXHUMHYECKOTO
KOHTPOJISI KaYeCTBa
CTPOMTENBHBIX
MaTepHaIOB

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJISI 3HAHUM

Pe3ynbTaThl MPOMEXYTOUHOIO KOHTPOJS 3HAHUW OlieHUBarOTCI B 1
ceMecTpe st 04HOM (GopMbl 00YUEHUS TI0 YETHIPEXOAIITLHOM CUCTEME:

«OTIUYHON;

«XOPOLIOY;

«YIOBJIETBOPUTEIBHOY;

«HEYJIOBJIETBOPUTEIIHLHO).

PesyabTaThl
Kommne- 06yuenus, Kputepun
XapaKTepu3ylomue OTJIHYHO Xopouo YaosBJ. Heynosa.
TeHUHS | c4opvuposanmnocr, | OUCHHBAHHS
KOMIIeTEHI MU




YK-1 3Hath: UCTOYHUKA U |Tect Brinonnenue | Beimonnenue | BrinmonHenue B tecre
Ccroco0sI aHanmsa Tecta Ha 90- | Tecra na 80- | Tectana 70- | menee 70%
uHpopMaLmH, 100% 90% 80% MPaBIIBHBIX
BBIACJICHUA €C OTBETOB
0a30BBIX
COCTaBJISIIOIIUX  JIJIS
peleHus
TIOCTAaBJICHHBIX
3aja4.

Ymers: Pemenue 3amaun IIponemonctp | [Iponemonctp | 3amaun He
paccmaTpuBaTh CTaHIapTHBIX peLIeHs! B HUpOBaH HPpOBaH peLIeHBI
PASTHTHLIC HPAKTHIECKUX OITHOM BEPHBIA XOX | BEpHBIH X01
BAPHAHTBL  PCIICHHA ) 35 1oy obbeMe M | peleHust BeexX, [ pelreHns B
IIOCTaBJICHHBIX

MOJYYCHBI | HO HE MOJTy4cH | OONBINIMHCTBE
3aaad4, rpaMOTHO, o
JIOTHHHO, BCPHEBIC BEPHEII OTBET 3amay
APryMeHTHPOBATH I OTBETHI BO BCEX
¢dbopmupoBatsb 3aja4ax
COOCTBEHHEIE
CYKJICHUS U OLCHKH,
OTJIN4YaTh q)aKTLI oT
Hux HUHTEpHOpEeTallun
JIPyTUMU
Y4acTHUKaMU
JACATCIIBHOCTH.
Buazers: Pewenue 3amaun IIponemonctp | [Iponemonctp | 3amaun He
CUCTEMHEIMU MPUKIIATHBIX pelIeHs! B HUpOBaH HUpOBaH peLIeHbI
HONXOMaMHU B OUCHKC |34 19 MIOJTHOM BEPHBIN X0 | BEPHBIHA X0
ONTHMATIBHOCTH M |y s yxpeTHO# obbeMe M | peleHust BeeX, [ pelreHns B
BOSMONHBIX TIPEIMETHON MOJYyYCHBI | HO HE MoJy4eH | OONBIIMHCTBE
IPaKTUYCCKUX o
S — obmacti BEPHBIC BEPHBIH OTBET 3amad
MPHHIMAEMBIX OTBETHI BO BCEX
pelIeHHH 3a1a4H. 3aja4ax

OIIK-1 3HaTh: OCHOBBI Tect Brimmonnenne | Beimonnenne | BrimoaneHne B Tecte
obweit n 5 tecta Ha 90- | tecra Ha 80- | Tecta Ha 70- | menee 70%
(usmeckoi xumin, 100% 90% 80% NPaBUIIBHBIX
TEPMOJUHAMUYCCKUEC OTBETOB
U KHHCTHYCCKHE
SIBJICHUS,

COIIPOBOKAAIOIINEC
XUMHYCCKHUC
IpoueCChl,
XapaKTepHBIE IIPU
IOJIYYEHUHN U
OKCIUTyaTaluu
CTPOUTECIBbHBIX
MaTepHAJIOB U
KOHCTPYKLIMH,
CI)I/I?)I/IKO-XI/IMI/I‘{CCKHe
CBOMCTBa BCHICCTB,
COCTaBJIAOIINX
OCHOBY
CTPOUTECIIbHBIX
MaTepUaAJIOB
VYwmers:  npumensts|PemeHue 3amaun IIponemonctp | [Ipomemonctp | 3amaun He
HOYYCHHBIC SHAHWA|cTaHNapTHBIX peLIeHs! B HUpOBaH HPOBaH peLIeHbI
mo  obweit  Mppagryueckix IIOJTHOM BEpHBI XOX | BEepHBIH X011
(busiieckolt xumun oo obbeMe M | peleHus BeeX, [ peleHns B
1npu HU3Y4ECHUU

MONYYCHBI | HO HE MoJTy4yeH | OONBIIMHCTBE
JIPYTUX TUCHUTUINH U o
s PSS BEPHBIC BEPHEII OTBET 3amay
HpaKTHKe. OTBETHI BO BCEX

3a1auax

Bunaners: HaBbikamu |Perenne 3anaun IIponemonctp | IIpogemonctp | 3anmauu He
IIPOBEACHUA MPUKJIaHBIX pCLICHEI B HPOBaH HPOBaH PeLICHBI
XUMIHCCKOrO 3aja4 B HOJIHOM BEPHBIA XOX | BepHBIH X0x
KCIICpUMEHTA, KOHKPETHOMH o0beMe U | perneHus Bcex,| pemicHus B
criocobamu pacyera

MOJYYCHBI | HO HE MOJYYCH

TCPMOJUHAMUYCCKUX




U KUHETUYECKUX IIPEeIMETHOM BEpHbIE BEPHBIA OTBET | OONBIIMHCTBE
[1apaMeTpoB obnactu OTBETHI BO BCEX 3aJ1a4
XUMHYECKUX 3amauax
MPOIIECCOB U
0a30BBIMH
crocodamu
TCXHOXUMHUYCCKOT'O
KOHTPOJIS KauecTBa
CTPOUTECIbHBIX
MaTEPHAIOB

7.2 IlpuMepHBbIi 1NepeYyeHb  OLEHOYHBIX CpPeaAcTB  (THUIOBBbIE
KOHTPOJIbHBIC 3aJaHUsl WJIM MHbIE MATepHaJbl, HEOOXOAUMBbIC IS OLECHKHU
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONBITA I€ATEILHOCTH)

7.2.1 IlpuMepHBbIi epedeHb 32JaHNH J1JI5 IOATOTOBKH K TECTUPOBAHUIO
1. [Tomy4yeHue aneTaTHOroO MIeNKa U3 HEeJUTI0I03bl BO3MOXKHO OJ1aroaaps HaaIu4uio

B HEWH ...

O »snokcuasbix pparMeHToB O  THAPOKCHUIBHBIX TPYIIII

O  METWIEHOBBIX IPYIII O uukImyeckux (pparMeHToB

2. O0BeM pacTBOpa XJIOPHIa KAJIBIHS C MOJISIpHOU KoHIeHTparuei 0,1 Mo/,
HEOOXOUMBIN 111 OcaKaeHUs kKapOoHaT-noHOB 13 200 mu1 pacTBOpa kapOoHaTa

KaJiis ¢ MOJISIpHOM KoHUeHTpanueit 0,15 Moib/1, paBeH  MUJUTHIIATPaM.
O 200 O 100

O 150 O 300
3. Kucnble conu 06pa3yroTcs B peakiusix, CXeMbl KOTOPBIX UMEIOT BU ...
o Zn(OH), + HCI o KOH + H,SOq4

o CaCOs3+ H,O + CO, 0 2KOH + H,SOq4

4. B cOOTBETCTBUM C TEPMOXHUMUYECKUM YPABHEHUEM

FeO(tg) + Hz (1) = Fe(rs) + H,O(r), A;H® = 23k Ik

11 nnostydeHus 560 r xene3a HeoOX0uMo 3aTpaTuTh KK Tera.

O 23 O 230

O 560 O 115

5. Ilpu HarpeBaHuu OEIKOB B BOJAHBIX PACTBOpPAX KHUCIOT U IMIENOUeH

IPOUCXOJIUT UX ...

O BpICAJIMBaHUEC O oxwucieHue

O koHpgeHcalus O  ruapoaus

6. [l kauecTBEHHOT0 OOHApYXKeHUsI KapOOHAT-UOHA UCTIONB3YETCS PACTBOP

O cpenneu conm O CHJIBHOIO OCHOBAHUS
O opraHMyYecKoro MHJIUKATOpa O  CWILHOM KHCJIOTHI

7. Ha BHeIIHEM SHEPTeTUYECKOM YPOBHE aTOMa DJIEMEHTa, 00pa3yIoIIero
BbICIINN ruapokcu] coctaa HIO3 - colepKUTcsi  3JIEKTPOHOB.

O 6 O 7

(O] O 4

8. IIpu paboTe raabBaHUYECKOIO 3JIEMEHTA, COCTOSIIETr0 U3 CEpeOPSHOTO U
MEJIHOTO 3JIEKTPO0B, NOorpykeHHbIX B 0,01 M pacTBOpBI NX HUTPATOB



(E°(Ag+/Ag)= 0,80 B, E°(Cu?*/Cu)= 0,34 B), Ha KaTo/ie IPOTEKAET PEAKIIH,
ypaBHEHUE KOTOPOI UMEET BU/I...

O Cu*"+2&=Cu° O Agl-&=Agt

O Ag+e=Ag° O Cu°-2e =Cu*+

9. Peakiueit moJiMMepu3ali MOXKHO MOJYYUTh BEIECTBO, HA3BAHUE KOTOPOTO
O nepJioH O aHTpOH

O  HainoH O rteduion

10. CBeueHue aTOMOB, MOJIEKYJI WJIM APYTUX YACTHUI, BO3HUKAIOIIEE MPU
AJIEKTPOHHBIX MEPEX0/1aX 13 BO30YKICHHOTO COCTOSIHUSI B OCHOBHOE,

Ha3bIBAETCH...
O smuccueit O penakcauuei
O JIOMUHECHECHIUEH O doromerpueit

11. Atomel yrinepoaa B mosiekyie CoHy HaxoasTCsl B COCTOAHUU -
rUOpUIN3aALIUN

o sp’ O sp
O sp’ O sp?

12. Jlsig cMeleHust paBHOBECHS B CHCTEME

Ha(r) + S(18)=H2S(r), AH® = -21x/]x

B CTOPOHY 00pa30BaHMsI CEPOBOAOPO1a HEOOXOAUMO ..

O NOHU3UTH AABJICHUE O NoBBICUTH JJaBJIECHUE

O  BBecTH KaTaau3aTop O DOHM3UTH TEMIIEPATYPY

13. B xauecTBe HU3KOMOJIEKYJISIPHOIO BELIECTBA B PEAKLIUAX IOJUKOHICHCALIUU

yarie Bcero oopasyercs ...

O H.S O H)O
O CO, O NaCl
14. BemecTBo, M3MEHSIOIIEE CBOKO OKPACKY B 3aBUCHUMOCTHU OT pH cpenbl
Ha3bIBACTCA ...
O kpacuresem O  BIEKTPOJUTOM
O peareHTom O HMHAMKATOPOM
15. Inst mpurotosnenus 2 1 0,1 M pactBopa NaOH tpeOyetcst 1
TUAPOKCH]Ia HATPUS
O 40 O 4
O 16 O 8

16. [Ins moBeIIEHUS TEMIIEpATYpbl KUIIEHU pacTBopa Ha 1,04°C
(Enz0 = 0,52rpaja.Kr/Moj1b) HE00X0IMMO, YTOOBI KOHIICHTPAIIHUS

PacTBOPEHHOT'O B HEM HERJIEKTPOJIUTA COCTaBIIsIIA MOJIB/KT.
O 2 O 0,2
O 0,1 O 1

17. Koapuument nepen MoJeKynoil BOCCTAaHOBUTENS B yPAaBHEHUHU PEAKIIHH



KQCI‘207 + NaN02 + HQSO4 = CI'Q(SO4)3 + NaNO3 + KzSO4 + HQO paBEH

O 3 0O 2

O 1 O 4

18. ITpoaykTaMu, BBIACIAIOIMIMMUCS HA HHEPTHBIX 3JIEKTPOAAX IIPH JIEKTPOIIU3E
BOJHOI'O pacTBOpa CyJIB(baTa HaTpus, ABJIAKOTCA ...

O NauO; O Nawu SO,

O HgI/I_O; O H; n S

19. IIpu noMouM JaKMyca MOKHO pa3jInuUuTh PaCTBOPHI COJIEH
O FeCl, u A1Br3 O Na,SO; wu NaCl
O NaCl u N32803 O KQSO4 n CaBl“z

20. Ecnu yBenuuuTh faBiieHue B 10 pas, To CKOpOCTh MPSMOM peakuu
H; (r) + Br, (r) = 2HBr(r), npu ycja0BuHU €€ 3JIeMEHTapHOCTH, YBEIIUUUTCS B

____pas.
O 5 O 20 O 50 O 100
7.2.2 TlpumMepHbIi MepeYeHb 3aJaHMH VISl PellleHUs] CTAHAAPTHBIX
3aaa4
Tema 1. OcHOBHBIE CTEXMOMETPUYECKHUE 3AKOHBI
U pacyershl 10 YPABHEHUSAM peaKkuuil

3amava. B3aumojeilicTBue allOMHHHUSI C PAaCTBOPOM COJISTHOM KHCIOTBI
IIPOTEKAET I10 CIAEAYIOLIEH PEaKIUK:

241 + 6HCI — 24ICl; + 3H»

B peakuum ygactByroT 2,7 Kr anmroMuHMs. Paccuutaiite o0beM BOJIOpOJa,
BBIJICJIMBILIETOCS B XOJI€ PEAKLIUH, IPOTEKAIOLIECH TP HOPMAJIbHBIX YCIIOBHSX, @ TAK
e npu Temreparype 28 °C u nabinenun 102 xlla; aOCOIIOTHYIO IIJIOTHOCTH
BOJZIOPOJIa U IJIOTHOCTh BOJOPOAA MO BO3AYXY; Maccy 0Opa30BaBILErocs XJaopuaa
AIFOMHUHUS Y1 MAaCCOBYIO JIOJIFO AJIFOMUHHUS B HEM.

Pemenue. Peakiyst mpoTeKaeT 1o ypaBHEHUIO

241 + 6HCI — 24ICI; + 3H> 1.

B BUAC Ta6J'II/II_H:I npeacraBuM MOJIIPHBIC MACChbl, KOJIMYCCTBO MOJIb H
COOTBCTCTBYIOIIMC MM MACChl YYAaCTBYIOIIMX B PCAKIIWMHU BCIICCTB.

Al AlCl; H,
M, r/mone | 27 |27 +3- 2
35,5=133,5
V, MOJIb 2 2 3

UtoObl HaliTU 00bEM BOAOPOJIA, BBIACIMBIIETOCS B PEAKIUU MPU HOPMAIbHBIX
YCIJIOBUSIX, COCTABUM ITPOTOPIIHIO:

54 r Al BeIACTSIOT U3 KUCJIOTHI (22,4+3) 11 Bogopoaa (10 ypaBHEHUIO PEAKIINH)
2700 1 Al BBIIETAIOT U3 KUCIOTHI V; J1 BOJ0po/a (10 YCIOBUIO 33/1a4H);



~2700-22,4-3
- 54

Jlnst ycrmoBUM, OTJIMYHBIX OT HOPMAJbHBIX, O0OBEM Ta3a paccyUTacMm II0
ypaBHenuto (1.4):

=3360 1.

Vx

v-R-T 3360-8,31-(273 + 28)
V. = = g =3678,4
x =T, 22.4-102 b
i 1o gopmyse (1.3):
Po Vo T 101-3360 -(273+28)

V.= = =3678.,4 1.

x D 273 -102 s

AOCOIOTHYIO TJIOTHOCTh BOIOpOAa paccuntaeM 1o dopmyie (1.6):
My, 2

=2 =009 1/,
P,y T

OTHOCHUTEIBHYIO INIOTHOCTH BOJIOPO/Ia IO BO3IYyXY paccuurtaeM 1o dhopmye (1.8):
M

6030 _ (H7) _ l

(Hz) M(@OS’O) 29

Maccy o0Opa3oBaBIIerocsi B peakiuu XJIOpHAa >Kelie3a pacCUYUTaeM IIo
YPaBHECHHIO PEAKIIUH, COCTAaBUB IPOIIOPIIHIO:

D =0,07.

2700r Al obpazyror M AIC

54t Al obpasyror 267 T AICI3;

2700-267
m =——=13350r.
Al 54

Maccosyto goito xkene3a B AICI; paccuntaeM, UCXO/As COOTBETCTBEHHO M3
ATOMHBIX M MOJIIPHBIX MAcC aTOMOB M MOJICKY!I:
133,5 r AICI; coctaBmsaror 100 %
27r Al  cocraBmaror  x %;
27-100
x =

=20,22 %.

9

Tema 2. Knaccbl HeOpraHm4ecKux coeMHeHUil

3apaua 1. Kakue U3 nepeyuciaeHHbIX HI)KE BEIIECTB SIBJSIOTCS OKCHUIAMMU:

H>,CO;, BeO, K0, SO, Mg(NO3),? Ykaxute ux cBoicTBa (OCHOBHBIE, KUCIIOTHBIE,
amdorepupie). Hanummre ypaBHEHHS peakiyid, JJOKa3bIBAIOIIUX XapakTep
OKCHJIOB.

Pemienne. B Hamiem npumepe KHCIOTHBIM OKCHUIIOM sBJIsieTCsl oKcua SO..
[Ipn B3amMoOAEHCTBUM C BOJOH OH OoOpa3yeT CepHHCTyH Kuciaory H>SO;, ¢
OCHOBAHUSMU 1 OCHOBHEIMH OKCHJIAMU — €€ COJIU:

SO 2 + H 20 — H 2S O 35

SO, + 2LIOH — Li,SO; + H,0;

SO, + Na, O — Na>xSO;.



Okcung K>O  mposiBISIET OCHOBHBIE CBOWMCTBA, PAacTBOPSIETCA B BOJE C
oOpazoBaHreM OCHOBaHUS. B3auMOAEHCTBYeT C KHCIOTaMH W KHCIOTHBIMH
OKCHJIaMU ¢ 00pPa30BaHUEM COJICH B COOTBETCTBHH CO CICAYIONUMHU PEAKIIUSIMHU:

K 20 + H 20 — 2KOH. )

KO + 2HCI —2KClI + H0;

KZO + C02 — KgCOg.

BeO — amdotepHbIii OKCH, HEPACTBOPUMBIM B Boje. EMy cooTBeTcTBYyeT
TUIPOKCHU]I, POSIBIISIOIINNA KUCIOTHBIE cBOMCTBA (H>Be(O; — KUCII0Ta) U OCHOBHBIE
cBoiictBa (Be(OH), — ocHoBanue). AMQoTepHbIe OKCHUJIBI B3aMMOJACHCTBYIOT C
KUCJIOTAMHM M ILIEJI0OYaMH, a TAKXKE C KHUCIOTHBIMU M OCHOBHBIMU OKCHJIAMH C
00pa3oBaHUEM COJIeH:

BeO + 2HCI — BeCl, + H0;

BeO + CO, — BeCOs;

BeO + 2NaOH — Na,BeO, + H>O0;

BeO + KO — KyBeO.,.

3amaua 2. CocTaBbT€ ypaBHEHHSI PEAKIUN MOJyYEHUS BCEX BO3MOKHBIX
COJICH TPH B3aMMOJICHCTBUH TUIPOKCHUAA Oapusi U CEpHUCTOM KUCIOTHI. HazoBute
MOJTYYEHHbIE COJIH.

Pemenne.

Ba(OH); + H,SO3 — 2H>0 + BaSO; - cynbdur G6apus.

[Ipu HemoctaToyHOM [JIsi OOpa30BaHUSl CpPEOHEH COJIM  KOJUYECTBE
OCHOBAHHS MOJIy4aeTCsl KUCTask COJb:

Ba(OH), + 2 H,SO; — 2H>0 + Ba(HSO3),;— ruapocyinbdut 6apus.

Jlisi mpeBpallleHusi KUCJIOW COJIM B CPEHIOI HEOOXOAUMO J100aBUTh
OCHOBAaHHE:

Ba(HCO3)2 +Ba(OH)2 —>2BaCO3 + 2H20

[Tpu HegocTaTOYHOM I OOpa30BaAHUS CPEIHEH COMM KOJIMYECTBE KUCIOTHI
MOJIy4aeTCsl OCHOBHAS COJIb:

2Ba(OH); + H,SO3; —-2H>0 + (BaOH),S0;— ruapokcocyiabput oapus.

HeoOxoaumMo TMOMHUTH, YTO TPABWJIBHOCTH COCTABJIICHHS XUMHUYECKOU
dbopMyIBl TIPOBEPSETCS 1O PABEHCTBY BAJICHTHOCTH (CTENEHW OKHCIICHHUS)
OCHOBHOTO M KHUCJIOTHOTO OCTaTKOB. BaJIleHTHOCTh OCHOBHOTO OCTaTKa
ONPEIEIAETCS YUCIOM 3AMEUWEHHbIX 2UOPOKCOZPYNN B MOJIEKYJIE OCHOBaHUS Ha
KHUCJIOTHBIM OCTAaTOK; BAJIEHTHOCTH (CTENEHb OKHCIIEHMS) KMCIOTHOTO OCTaTKa —
YUCTIOM 3AMEWEeHHbIX amoMO8 BOJOPOJA B MOJIEKYJE KHUCIOTHI Ha OCHOBHOU
OCTaTOK.

3amaya 3. IlpuBeaute ypaBHEHME pEaKIUU MOJYYEHUS THAPOKCHAA
amomunuda. Omnpenenure ero cBoiMcTBa (mpuponay). Hamuimure ypaBHeHUs
peaKuui, TOKa3bIBAIOIIHNE UX.

Pemenne. ['mapokcu amOMUHUS HENb3s MOJYYUTh HEMOCPEICTBEHHBIM
B3aMMOJICHCTBUEM OKCHJIa allFOMUHUS C BOJIOM, T.K. OKCUJ] HE pacTBOPHUM B BOJE,
MOATOMY €0 MOKHO MOJYYHUTh CICAYIOIIUM TyTEM:

AI(NO3)s + 3NaOH — AI(OH); + 3NaNO:s.



I'mapokcua amomuHus oOjagaeT aM¢pOTEpPHBIMH  CBOMCTBAMH, T.€.
JIBOMCTBEHHOW MPUPOJIOW, CIEAOBATEIIBHO, MOXET B3aMMOJIEMCTBOBATH KAaK C
KUCJIOTHBIMH, TaK U C OCHOBHBIMU OKCHIAAMH, TUJIPOKCHIAMHU.

Peakuuu, noarBepkaaromye KUCIOTHBIE CBOMCTBA THAPOKCH/IA:

Al(OH); (HAIO,;) + KOH — KAIO;+ 2H,0,;

2A1(OH); (HAIO,) + BaO — Ba(AlO;), + 3H,0.
Peakuun, noareepxaaronme OCHOBHbBIE CBOMCTBA THAPOKCH/IA:

2Al(0]‘])3 + 3H2C03 — AIZ(CO3)3 + 6H20;

2Al(0]‘])3 + 3503 — AIZ(SO4)3 + 6H20

Tema 3. JHepreTuka U HANPABJIECHHOCTH XMMHYECKHUX MPOLECCOB

3amanue 1. Paccuuraiite TemiaoBol 3PGEKT XUMHUYECKOM peakiuu,
MPOTEKAIONIEH B CTAaHAAPTHBIX  M300apHO-M30TEPMUUYECKUX YCIOBHSX, TIO
YPaBHEHUIO:

CHy.) + CO;z) — 2COy;) + 2H>;), ecniu
AH'CH,; =—74,8 x]I/MOIb; AH’CO; = —394,0 xJI/MOIb;
AH’CO =-110,5 xJIx/Moub; AHH, = 0 k]I/MOIIb.
VYkaxkurte, Kakas 3TO peaKIusl dK30- WIM dHIO0TepMuueckas. Kakoe KOJIW4ecTBO
TEIUIOTHI OyJeT 3aTpadeHo Ha noixydenue 30 kr Bogopoaa?

Pemenue. Termosoii sgdext xummudeckoi peakumu AH’, nporekaromeii B
CTaHAAPTHBIX H300apHO-U30TEPMUUYECKUX YCIOBHUSAX, PACCUUTAEM, MOJb3YACh
cieacTBueM 3akoHa ['ecca (3.1):

AHO: 2 V'AfHonpoc).pemc -2 V'AfHoucx.e—ea
AH’= 2-AHCO o) + 2-AHH 3 (2)) — (AMHCH 4 (2) + AdH? CO52)).
AH’=2-(=110,5)+2-0— (—= 74,8 —394,0) =247,8 k]I k.
Tak xax AH’> 0, To npouecc andomepmuyecKuil.

N3 ypaBHEHMS peaKlu CIEAYET, UTO JJis NoydeHus 2 Mojel (v;) uinu 4 r
(m = v - M) Bomopona Tpebyercs 3arpatuth 247,8 kJx Ttermnotel. Eciu B
pe3ynbTaTe mpouecca o0pa3yeTcsi HHOE KOJIMYECTBO BemlecTBa (V2), TO TEIIOTY
paccumthiBaeM o popmyne AH= v -AH/ v,

vy = m/M, vy, = 30-10%2 = 15-10° monei,
AH = 15-10° - 247,8/2 = 1,8585-10° x J] .

3agaua 2. Bo3moxxkHo 1nm CaMOMPOMU3BOJILHOE B3aMMOJCICTBUE

KapOOHAaTa KaJbIHI M OKCHIa KPEMHHS, MPOTEKAOIIEE 110 YPABHCHHUIO
CaCOspp)t+ SiOspp) — CaSiOsiyp) + CO2)
B CTAaHJAPTHBIX N300apHO-N30TEPMHUUECKUX YCIOBHIX?

Pemienue. KpurepueM camMonpou3BOJIBHOIO MPOTEKAHUS IIpolecca B
3aKpBITOM CHUCTEME B W300apHO-U30TEPMUUYECKUX YCIOBHSIX SBISETCS YOBUIb
sueprum ['m66ca. Paccuntaem wusMmenenue sueprun ['mo6ca  AGY B xone nanHoi
peaKiMu, BOCHONb30BaBIIMCh, ypaBHenneM AG? = AH — T-AS’ Benuuuny
WU3MEHEHUS SHTAIBIIMK PEAKIIMU PACCUUTAEM 110 YPABHEHUIO:

AH():(AfHO CO;p) + AfHO CaSiO;pp)) — (AfHo SiOzpp) + AfHO CaCOjsxp)).
DHTanbnuu 00pa3oBaHus BCEX YUYACTHUKOB peakiuu Oepem 13 TabJIuIbl
CTaHAAPTHBIX (PUZUKO-XUMUYECKUX BEJIUYHH .



AH’CO;,) = —393,5 xJIx/monb; AH’CaCOjsp) = —1206,0 xJ1%/ MO,
A/HOSiOZ(Kp) = —859,3 KI[)K/MOJ'IB; AfHOCaSiO3(Kp = —1584,1Kﬂ)K/MOJ’IB.
[TopcTaBuB 3HAUCHUS B YpaBHECHUE, TTOTYIUM
AH"=-363,5-1584,1 — (-859,3 — 1206,0) = 87,7 xJIk.
BerunciuM  u3Menenne dsHTpormu ASmis  peakuum, nporekaromei B
CTaHJAPTHBIX YCIOBUSX, UCIIONB3Ys TaOIWYHBIC TaHHbIe (Ta0m.3.1).

S" CaCOs4p= 92,9 JTx/MonbK; S’ SiOspy = 42,1 Tk /Monb-K;
" CO»y =231,5Ibic/MombK; S°CaSiOsp) = 82,0
Jlx/monb K.

ASO = 2Xv- Sonpoc) -2v: SOucx.e—e,
ASY =5’ COZ(Z) +5° CaSi()g(Kp) —- S0 SiOg(Kp) ~ S0 CaC03(Kp),
AS’=82,0+231,6-929-42,1=178,6 Jx/Knmm AS’= 0,179 xJIx/K.
Paccuntaem AG’, Bocnonbp30BaBIINCh HaliieHHbIMU 3HadeHussMu AH u  AS:
AG’= 87,7 — 298 - 0,179 = +34,36 x]JIx.
[Tockombky AG? > 0, TO [aHHBIA [OPOLECC B CTAHJAPTHBIX  YCIOBHSX
CaMOMPOU3BOJILHO ITPOTEKATh HE MOKET.

Tema 4. Xumnueckass KHHETUKA U PABHOBECHE

3agaua 1. PaccumTaiite, BO CKOJBKO Pa3 M3MEHHUTCH CKOPOCTh PEAKIUU
o0Opasosanus okcuaa cepsl (VI), IpoTeKaromeii 10 ypaBHEHHIO
2850:¢) + Oz;) — 2803,
a) Ipy yBeIMYEHNU KOHIeHTpanuu okcuza cepsl (IV) B 2 pasa;
0) IpM YBEIUYEHUM BHEIIHETO JABJIEHHS B 3 pasa.
Pemenne. Kunernueckoe ypaBHEHHE DEAKIHMH, COIVIACHO 3aKOHY
JEACTBYIOIUX MAcC, HMMEET BHI:

2
v=k- . C
SO , 02>
a) 3aluIlIeM KHHETHYECKOE YpaBHEHME MpU KoHIeHTpauuu SO, B IBa pas3a
OOJIBIIIE MUCXOTHOIM:

! 2 2
v=k-(2¢cs0,)"co,=4k-(cso,) co,.
3aTeM HaXO0JIuUM OTHOIIICHUC CKOpOCTCﬁ HpOHCCCﬂ:

0’ _4-k-(6502)2-6'02 4
) k-(cso,)’-co, '
Taxkum oGpa3om, npu yBenudeHUH KoHIeHTparuun SO, B 2 pa3a CKOPOCTb
peaxiuy Bo3pociia B 4 pasa;
0) B TaHHO¥ pEaKIMU BCE BEIIECTBA HAXOMATCS B Ta3000pa3HOM COCTOSIHUU,
MOATOMY MPHU YBEIMYCHHUH JIABJICHUS HAJ] CHCTEMOM B 3 pa3a 00beM YMEHBIIIUTCS B
TPH pa3a, a KOHIEHTPALUS KaXIOTO U3 Pearupyomux BEHIeCTB, CIeI0BaTEIbHO,

YBCIIMYUTCA B 3 pasa. Torﬂa KHMHECTUYCCKOC YPABHCHHC 3aIIUIIICM:
' 2 2
v'=k-(3cs0,)"*3co,=27k-(cso,) co, .




o' 27-k-(cs0,)’ co,

CaenoBarenpHo, 2 =27.

v k- (CS02 ) "CO,

Takum 00pa3om, Mpu yBEJIMYEHUHU JaBJICHUS B 3 pa3a CKOPOCTb peakluuu
yBenuuuTcs B 27 pas.

3agaua 2. OKuciaeHue cepbl IPOTEKAET 110 YPABHEHUIO

St + O2) = SO2¢0).

Kak u3MeHUTCS CKOPOCTh ATOM PEAKIIMHY MPU YBEIIMUCHUN PEAKITMOHHOTO 00bEMa B
3 paza?

Pemrenue. B ciiydae reTeporeHHbIX peaklvii B ypPaBHEHHUE 3aKOHA JICVCTBUS
MacC BXOAST KOHIIEHTPAIIUH BEIECTB, HAXOISIINXCS B TA30BOM (ha3e WA pacTBOPE.
Kunerndeckoe ypaBHEHHME JII TETEPOTEHHON peakinuu oO0pa30BaHUS OKCHAA
CEpBI 10 U3MEHEHHUS 1ABJIECHUSA UMEET BU/L:

v=k-co,,

MOCJIC YBEIMUEHUU 00bhEMa B 3 pa3a KOHIICHTPAIUS KACIOPOAa YMEHBIITUTCS TAKKe
1
!
B 3 paza: U=k'?'002

o' 1 k-co, _ L

CraenoBaTeabHO, 5 3 kco, 3
Takum 00pa3om, Npu yBeJIMUYEHUH 00bEMa PEAKIIMOHHOIO cocyla B 3 pasza
CKOPOCTb PEaKIIMu YMEHBIIUTCS B 3 pasa.
3amaua 3. Bo ckoybKO pa3 BO3pacTeT CKOPOCTh PEAKIINH, €CJIU TEMIIEpaTypa
yBennuutces Ha 40 °C? TemneparypHblit KOO)PUITUSHT peaKkIuy paBeH 2.
Pemenne. Cornacuo ypaBHenuto Bant-I'opda (3.10)
L=
b y 10
l)t]
PaccuntaeM, BO CKOJIBKO pa3 YBEJIMYHUTCS CKOPOCTh XHUMHUYECKOM peakiluu,

MOJCTABUB B YPAaBHEHUE TAHHBIE U3 YCIOBUS 3a1a4H:
40
Y2 _p10-2%_16.
Uy,
Takum oOpazom, mpu moBbIIIeHHH TeMnepaTypsl Ha 40 °C CKOpOCTh TaHHOM
pEaKIUM YBEJIUYNUTCS B IECTHAILATH Pas3.
3agaua 4. Peaknus npu temmneparype 20 °C mportekaer 3a 45 c.
Temnepatrypubiii ko3 duiiueHT ckopoctu peakiuu paeH 3. Kakoe Bpews
noTpedyeTcst g 3aBepiieHust 3Tor peakiuu ipu 40 °C?
Pemenue. PaccuntaeM BO CKOJIBKO pa3 BO3pacTa€T CKOPOCTh PEAKIIMU TIPU

YBEJIMYECHUH TEMIIEpaTyphl, BOCIOJB30BABIIMCh  ypaBHeHHeM Bant-Todda
(3.10):



40-20
Y40 _3 10
Y20 Y20
Yem BBIIIC CKOPOCTh pEaKIMH, TeM 3a 00jee KOPOTKHUH IMPOMEKYTOK
BpEMEHH OHa MPOTEKAaeT, TO ©CTh BpeMs NPOTEKaHHs peakuu (7) oOpaTHO
IPOITOPIIMOHAIIBHO €€ CKOPOCTH (v) (3TO OTPAXKEHO B ypaBHEHHUH 3.5).

D40 _32_9

D T
o _ "t
()] T
&Y L40
D -T
—_ 220 " 20
Orcrona 740 = ; Ty =—45=5¢.
V40 9

[Tpu 40 °C peakuust 3akOHUUTCA 32 S C.

3amauya 5. Hanumurte BhIpaKeHUS Il KOHCTAHT PAaBHOBECHS CIIEIYIOLIUX
pEAKIINI:

2C0;) + O3S 2C0O;),
Ca(OH)pp) + CO20) S CaCOs4p) + HO ).

Ot kakux (paKTOpoB 3aBUCUT KOHCTAHTA PAaBHOBECHS?

Pemenune. Peakius 2CO.) + Oy S 2C0O;;) romoreHHas. BeipakeHue
JUTSl KOHCTaHTBI PAaBHOBECHUSI UMEET BU/L:

B [COz ]2
[coT-[o:]

Peakius Ca(OH)ip) + COz) S CaCOjs4p) + H2Op)  TeTEpOreHHAS,
MOATOMY B BBIPAKEHUE JJII KOHCTAHTHI PABHOBECHS BXOMST KOHIEHTPALUU
BEILIECTB, HAXOASAIIUXCS B KUJKOM WM Ta3000pa3HOM arperaTHOM COCTOSIHUM.
BripaxkeHre KOHCTaHTHI PaBHOBECHUSI UMEET BUJI:

_l#:0]
- [COz] -
KoHcTaHTa paBHOBECHSI 3aBUCUT OT IMPUPOJBI PEATHPYIOIIMX BEIIECTB U
TEMIEPATypPhl, HO HE 3aBUCUT OT KOHIIEHTPAIlUU BEIIECTB U JIABJICHHUS.
3amaua 6. B cuicteMe yCTaHOBUIJIOCH PABHOBECHE:
2HI, ) s He)+ D), AH? >0.
Kak Ha/mo u3MeHUTh TeMnepaTypy, 1aBlieHUE U KOHIICHTPAIUIO PEareHTOB,
yTOOBI CMECTUTH PABHOBECUE B CTOPOHY TEUCHHUSI MPSIMOI peakiinu?
Pemennue.

1. Ipsmas peakuus >uporepmuueckas (AH? > (). CormacHO NpHUHIHUITY
Jle llaTenbe npu yBEIIMUYEHUHN BHEIIHEW TeMIEpaTypbl paBHOBECHE CMELIAETCS B
CTOPOHY SHJIOTEPMUYECKOro IMpouecca (MAYHIEro C MOTJIONIEHUEM TEIUIOTHI).
CrnenmoBarenbHO, [UIsi CMEILIECHHUS pPAaBHOBECHUSI BIPAaBO TEMIIEPATypy Haao
YBEJIUYUTb.

2. B peakiuu u3 a1Byx MoJiet HI noiaydaercs no ogHomy Moo Hou I, 1.€,
BCEro J[Ba MOJIs, IOSTOMY U3MEHEHHE JaBJeHUsl He Oy/IeT OKa3bIBaTh BIUSHUE HA
CMEIIEHUE PABHOBECUS CUCTEMBI.




3. CMelieHue paBHOBECHUS BIPABO MOXHO JOCTHYL YBEIUYCHUEM
KOHIUEeHTpanuu HI winu ynaneHueM W3 CUCTeMbl H, u [, 4TO TpPHUBEIET K
YBEJIMUYCHUIO CKOPOCTH MPSAMOMN PEAKIIUH.

Tema 6. PacTBOpBI 3J1EKTPOJINTOB

3apaua 1. CoctaBbTe MOJICKYJISIPHBIE M MOHHO-MOJICKYJIIPHBIC YPaBHCHUS
peakiuii B3aumMoaecTBus Mexay pactBopamu BaCl, u Na,SO4, Na;CO3 v H>SOy,
CH;COONa v HCI, Fe(OH)3; u HNO:3.
[Ipn cocraBieHUH HWOHHO-MOJIEKYJSIPHBIX  YpPaBHEHUW OTH  COEIUHEHUS
3aMUCHIBAIOT B MOJIEKYJISIPHOU (popMe, CUIbHBIE PACTBOPUMBIE AJIEKTPOJIUTHI — B
BU/JIC NOHOB.

Jlna peakuum:

BaCl; + Na;SO4—BaS04|+ 2NaCl (MonekynsipHOE ypaBHEHHUE),

P p H p

CUNbH.OTI.  CUTbH.IIL. CUTTbH.IIL. CUTTLH.IIL.

Ba*" + 2CI™ + 2Na* + SO/~ — BaSO,| + 2Na* + 2CI” (nmomHoe MOHHO-
MOJIEKYJISIPHOE ypaBHEHUE),

Ba’* + SO/~ — BaSO,] (coxpameHHoe HOHHO-MOJIEKYISPHOE YPABHEHHE).

Peakmuss BO3MOXHa, TaKk KakKk OHa COMPOBOXKIAETCS O0Opa3oBaHUEM
TPYJAHOPACTBOPUMOTO coeuHeHust BaSO,.

NCZQCOg + H2S04 — Na2S04 + H20 + COQT

p p p cnab.on.  2as

CUTIbH.I]L. CUTIbH.I]L. CUTIbH.I]L.

2Na* + CO5 ™+ 2H" + SO/~ — 2Na* + SO/~ + H,O + CO»1

2H+ + C032_—> HZO + COZT

Peakmuss  mpotekaeT, Tak Kak  COMPOBOXIAETCA  0Opa3oBaHUEM
2azo000pasznozo coedunenus CO, u crnaboeo snekmporuma H>O .

CH;COONa + HCl — CH;COOH + Na(Cl,

p p p p
CUTIbH.I]. CUTIbH.I]L. cnab.on. CUTIbH.I].
CH;COO™+ Na™ + H" + CI”— CH;COOH + Na" + CI,
CH;COO™+ H" — CH;COOH.
B pesynbrate 310i peakiuu oopasyetcs cnadbiil anektponut CH;COOH.
Fe(OH)3 + 3HNO3 S Fe(N03)3 + 3H20
H p p cnab.ou.
cnaob.oi. CUTIbH.I]L. CUTIbH.I].
Fe(OH)3 + 3H+ + 3N03_S Fe3+ + 3N03_+ 3H20
Fe(OH)3+ 3 * S Fe3+ + 3H20
Peakuus oOpatrma, Tak Kak Cpeau UCXOAHBIX BEUIECTB U CPEId MPOIYKTOB
pPEaKIU eCTh ClIa0bIe AJIEKTPOJIUTHI.
3amava 2. Buiunciure pH pacTBopa THIPOKCHAA KalbLUs C MOJISIPHOM
koH1eHTpanuen 0,005 monw/a, cuutas aucconuanuio Ca(OH); monHOM.
Pemienne. pH = — lg [H']. I'uapokcua Kamblus HOPH AWCCOIUAIHH

oOpasyeT HWOHBI KanbUusi M Tuapokcuia-nonsl: Ca(OH), S Ca’* + 20H~



Konnenrpamuss woHoB OH cBsizaHa ¢ KOHIEHTpaunueil MOHOB H' HOHHBIM
npoussenenueM Boasl: [H'] - [OHT] = 107*. Orcrona [H'] = 1074/ [OH].
N3 ypaBHEeHUS AucCOMAIIMA  CIEIYET, 4TO

[OH7 =2 [Ca(OH)>] =2 - 0,005 = 0,01 momb/r.
[H']=107%/0,01 = 102 mons/n; pH =-1g 1072 = 12.

7.2.3 IllpuMepHbIii IepeYeHb 3aJaHUM VI pellieHus MPUKJIATHBIX 3a/1a4

Tema 10. DjiekTpoaAHbIE MOTEHIIMAJBI M TAJIbBAHNYECKHE 3JIEMEHTBI
3agava. ['anpBaHUYECKUN JIEMEHT COCTOUT U3 XPOMOBOTO U OJIOBSIHHOTO
AJIEKTPOJIOB B pacTBOpax HUX HUTpaToB. COCTaBbTE CXEMYy TallbBAHUYECKOTO
AJIEMEHTA, HAMUIIUTE YPaBHEHHS AJIECKTPOIHBIX MPOILIECCOB U TOKOOOpa3yroIeH

C.3 C. 2
peakumu. Beraucmure DJC: a) npu cTaHAapTHHIX ycnoBusx ( Cr”' = “sn*" = |

c c
MOJIb/JT); 0) IpU KOHLEHTPALHIX crit = “sn* =001 MoIB/1.

Pemenne. I[lpum cxemaTuyeckoW 3amucH TallbBAHUYECKOTO AJIEMEHTa
rpaHUlla pasjielia MEeXIy METaNIOM U pacTBOPOM OO03HAYAETCs BEPTUKAIbHOU
YepTOH, TpaHUIla MEXIY PACTBOPAMH JJIEKTPOJIUTOB — JBOMHOW BEPTUKAIHHOU
yepTod. AHOJ 3aIMCHIBAETCS CJIEBa.

CpaBHMM  CTaHJIApTHBIE  JJEKTPOJHBIE  TMOTEHIMAIbl  METaJUIOB:

0 0
¥t et = _ 0,74 B, ES”2+/S”0 = — 0,14 B. Xpowm, kak 0ojiee aKTUBHBIH MeTaJll,
SBJISICTCS aHOJIOM, @ OJIOBO — KaTOIOM.
3amuireM cxemMy rajJbBaHHYECKOTO DJIEMEHTA:
(-) Cr | Cr(NO3); || Sn(NO3); | Sn (+)
wm (<) Cr| Cr3* || Sn?* | Sn (+);
DIIEKTPOJHEIE MPOLIECCHI:
apomuenii:  Cr’— 3e” — Cr*  (mpoumecc OKuCIeHHs), X 2
kaTomubli: Sn’" +2e” — Sn’  (mpouecc BoccTaHOBIIEHHS); x 3

ypaBHEHHUE TOKOOOPa3youIel peakuu:
2Cr%+ 38n*" — 2CrP" + 385n".
Beruuciaum anextpoasmwxkyiyto cuny (31C):
a) crangaptayio DJC &£Y 1o ects DJIC smeMeHTa IPHU CTaHAAPTHBIX
YCIIOBUSIX, KOTJ]Ja KOHLIEHTPAIlMM MOHOB METaJljla paBHbI | MOJIb/JI, paccuuTaeM 1o
YpaBHEHUIO:

E¢ oo Epsv /oo
EO = EOKamoc)a - EOaﬁoc)a = Sn /Sn - cr /Cr 5
£0= 0,14 — (— 0,74) = 0,60 B;
6) B YCIOBUAX OTIHWYHBIX OT CTAHAAPTHBIX CHa4daJla pacCHYUTACM II0
YPaBHCHUIO HCpHCTa OTACJIBHBIC 3JICKTPOAHBIC ITOTCHIINAJIBI MCTAJIJIOB:

0,059

ESn2+/Sn0: ESn2+/Sn0 + 2

Igcg 2

>



E_,.
Sn? /Sn0=_0,14+ 0’0591g10*2:_0,14+ 0’059-(—2)=—0,2O B;
0 0059,
ECr3+/Cr0: ECr3+/Cr0 + 3 & CI’3+,
E_ ;.
e Z 074+ 0’(;59zg102=—0,74+ 0’259-(—2)=—0,78 B;

a 3aTEM I10 (bOpMy.He BbIYUCJIINM BI[C, Y4UTBIBAsd, 4TO OJIOBO OCTAJIO0Ch KaTOOOM, a
OUHK — aHOAOM:
E E
£ = Sn2+/Sn0_ Cr3+/Cr0

b

£=-0,20-(-0,78)=0,58 B.
Tema 12. Koppo3us 1 3a1uura MeTaNINYeCKUX KOHCTPYKIHIA

3amava 2. M3genue u3 xkenes3a ¢ NpUMEChI0 HUKEII HAaXOUTCS BO BIAXKHON
cpene, coaepkKallel YrIeKUCIIbIi ra3. Y KaKHUTE, 10 KAKOMY MEXaHU3MY MPOTEKAET
KOPPO3MOHHBIN MIPOLIECC, U HATMIIUTE €r0 YPaBHEHUSI.

Pemenne. Yriaekuciplidi ra3 B3aMMOJACHCTBYET C BOJIOM M 00pa3yeT ciadyro
yronpHyo kuciory CO, + HO S H,CO; koropas JUCCOIMHMPYET IO
ypasuennio H,CO; 5 H' + HCO;~. Takum 00pa3oMm, pacTBOp, B KOTOPOM
HAXOJUTCS MU3/eNne, OyIeT TPOBOIUTE MIEKTPHUUECCKUIN TOK, M OKHCIIUTEIIEM B HEM
SABIAOTCS  KaThoHbl H'.  Kopposus, ciemoBaTeabHO, MPOTEKAaeT IO
ANEKTPOXUMUYECKOMY MEXaHHU3MY.

3anuieM cXeMy BO3HUKIIIETO KOPPO3UOHHOTO PJIEMEHTA:
Fe|H™,HCO; | Ni.
0
Fe2t /Fe0
0

SIBJIIETCSL aHOJIOM, a Ni — KaToJIoM (ENZ_2 0= T 0,25 B).

Ha noBepxHocTH kene3a (aHoja) MPOUCXOIUT MPOIIECC OKUCICHUS.
Vpasuenue anogHoro npouecca (anox Fe’):  Fe’ — Fe?* + 2e”.
Xene3o B Buze nOHOB Fe’" mepexoauT B pacTBOP, a JIEKTPOHEI IIEPETEKAIOT
Ha HUKeJb. [IoBepXHOCTh HUKENS 3apspKaeTcsl OTPUIIATEIbHO, K HEH W3 pacTBOpa
MOAXOJAT KaTHOHBI BOJIOPO/Ia, IPUHUMAIOT JIEKTPOHBI U BOCCTAHABIMBAIOTCHL.
VpaBHeHUE KaToHOTO mpouecca  (kartox Ni’): 2H" +2e™— H..

Keneso Fe 6onee akTUBHBIN MeTasut ( £ =—0,44 B) uem HHUKEIb, OHO

7.2.4 IlpumepHbIH NIepevYeHb BONMPOCOB JJIf MOATOTOBKH K 3a4eTy

He npenycMoTpeHO yueOHBIM TIaHOM

7.2.5 IlpumepHbIH NepevYeHb 3aaHUI JJIM MOATOTOBKH K IK3aMeHY

Cmpoenue geuwyecmea u peaKkyuoHHas CROCOOHOCMb geuyecme

OcCHOBHBIE KJIACChl HEOPraHMYECKUX COCIUHEHUN: OKCUIIbI (KUCJIOTHBIE,
OCHOBHBIC, aM(pOTEpHBIE), THUAPOKCHUIBI (KHCIOThI, OCHOBaHWS, aM(oTepHBIC
TUJPOKCUBI), coiu. [IpUHIMO KUCIOTHO-OCHOBHOrO B3aumojeincTBua. Comu
KHCJIbIE, CPEHUE, OCHOBHBIE.



OO01Me KBaHTOBO-MEXaHUYECKUE TMPEJCTABICHUS O CTPOCHUE aToMa: BOJHOBas
pUpoJa MUKPOYACTHI] U SJICKTPOHOB, DJIEKTPOHHBIE 00J1aKka, aTOMHBIE OpOUTAIH,
saapo atoma. YpaBHeHue lllpennnrepa. KBaHTOBBIE uncia Kak XapakKTEpPUCTHKA
COCTOSIHUS AJIEKTPOHOB B aTOME: IJaBHOE, OpOUTabHOE, MAarHUTHOE, CIIMHOBOE.
Tunbel aToMHbIX opOuTaned. [lpuHUUNBI pacnpeneneHrue 3JIEKTPOHOB B aTOME.
[TocnemoBaTeIbHOCTh 3aIllOTHEHUS ATOMHBIX OpOWTalell B COOTBETCTBUHM C MX
sHepruen. IlpaBuno Kieukosckoro. Ilpmamun Ilaymm w npasummo ['ynpa.
DNEeKTpOHHbIE KOHPUTYpAIIMK aTOMOB U MOHOB.
[Tepuomnueckui 3axkoH J[.M. MenneneeBa. Ilepunommueckas cucrema J.U.
MeHaeneeBa Kak ecCTeCTBEHHas Kiaccupukamusi s1eMeHToB. CTpyKTypa
NEPUOANYECKON CHCTEMBI: NEPUOM, PAM, Tpylna U noarpynna. lleppuoandHocTs
W3MEHEHHUE CBOMCTB JJIEMEHTOB B NpEAENaxX MEPUOJIOB M TJIABHBIX MOJATPYIII.
OHeprusi MOHU3ALMH, CPOJACTBO K DJJIEKTPOHY, JJIEKTPOOTPULIATENBHOCTD.
N3MeHeHne KUCITOTHO-OCHOBHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
COCJIUHEHUU.
Mexanu3M 00pa3oBaHHs KOBaJCHTHOH CBs3u. OOMCHHBIH H  JOHOPHO-
aKIETITOPHBIA ~ MEXaHW3M OoOpa3oBaHMsI KOBaJeHTHOW cBsizu. (CBoicTBa
KOBQJICHTHON CBsi3U. CUrmMa- M THU-CBSI3U, HAIMPABICHHOCTh U DHEPTHS CBS3H.
['uOpuanzanuss aTOMHBIX OpOWTaliel, TEOMETpUYECKas CTPYKTypa MOJEKYI.
KoBanenTtHas cBs3p nossipHas u HenosspHas. [lomsaprocts Monexkyn. HMonHas
cBs13b. CTPOEHUE COEAMHEHNU C HOHHBIM TUIIOM CBSI3U. Bal€HTHOCTD 371EMEHTOB B
HOPMAJIbHOM M BO30YXJICHHOM COCTOSIHUSIX: CTETIEHb OKUCIICHUS U 3apsi/i aTOMOB B
COEAUHEHHUSIX.
OKHUCIUTENBHO-BOCCTAHOBUTEINIbHBIE TpOLEcChl. OKUCIUTENN, BOCCTAHOBHUTEIH.
Crenenp okucneHud. OnpeneneHue OKUCIUTEIbHO-BOCCTAHOBUTENBHON POJIK
COCIMHEHMsI TIO CTENEeHH OKHUCJIEeHHs aToMOB. PaccTaHoBka KO3(pPUIIMEHTOB B
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSIX METOJIOM 3JIEKTPOHHOTO OajaHca.
Xumuueckas mepmoouHaMuKa u Xumuueckas KUuHemuKa
OCHOBHBIE TEPMOJMHAMHUYECKUE MOHATHS: CUCTEMA, TOMOT€HHAs! U TeTepOreHHas
CHUCTEMA, H30JMPOBAHHASA 3aKpbITash CHUCTEMA, CUCTEMa OTKpPBITas, MapaMeTpbl
COCTOSIHHSI CHCTEMBI, TEPMOJMHAMHYECKHE (PYHKIIMUA. BHYTpEHHsS SHEpPrus u
sHTANBNUA. TermnoBor 3P GeKT peakiuu. IHAOTEPMUICCKUE U IK30TEPMUUICCKUC
nporeccel. 3akoH l'ecca m cnencTBusi, BbITeKaromme u3 Hero. CranmapTHas
DHTANBIUS 00pa30BaHUsl CIIOKHOTO BeEIIECTBA. TepMOXMMHUYECKHE YpaBHEHHS.
DOHTponusi W HM300apHO-U30TEPMHUECKUI  moTeHuuan. HampaBieHHOCTH
XUMHUYECKUX mporeccos. |, Il Havana tepmoanHaMuku.
Xumunyeckass KuHeThkKa. CKOPOCTh XMMHMUYECKUX PEAKIUMU. DHEpPrus aKTUBALUU.
VYpaBHeHue AppeHuyca. 3aBUCUMOCTb CKOPOCTHM pPEAKIMH OT KOHLEHTPALUHU
pearupyromux BEHIECTB W JaBJIEHUA. 3aKOH JaeictBus Macc. KuHernueckue
ypaBHeHHs. KoHCTaHTa CKOpOCTH peakiuu.
Brustaure TemnepaTypsl Ha CKOPOCTh XMMHYECKOU peakiuu, mpasuiio Bant-I'odda,
TeMIIepaTypHbIi ko3 duiment. BiusHue karamms3aTopa Ha CKOPOCTh PEAKITUH.
CyIIHOCTh KaTaau3a.



[Ipouieccsl oOpaTuMbie U HeoOpaTuMmble. XUMUYECKoe paBHoBecue. KoHcTaHTa
xuMmuueckoro pasHoBecus. [lpunnun Jle-Illarense. BimsiHue Ttemmeparypsl,
KOHIECHTPAILMH, JABJICHUA U KaTAIU3aTOpa Ha CMEUICHUE PAaBHOBECHS.
Pacmeopuwl. /lucnepcuvie cucmemol
OO6mas xapakTepucTHKa pacTBOPOB. CnocoObl BBIpAKCHHS KOHIICHTPAIIUH
pacTBOpoB. MoJsipHasi, MOJISUIbHAsA KOHLIEHTpaLWs, MOJSPHAs, MaccoBas JIOJs,
MOJISIpHAsi KOHIIEHTpaIus SKBUBaJICHTOB. JlaBieHue mapa pacTBopoB. 3akoH Payns
U1l PacTBOPOB HEANEKTPONUTOB. lloHMMkeHHe TemmepaTypbl 3amMep3aHus |
MOBBIIIEHUE TEMIIepaTyphbl KUIIEHUS pacTBOpoB. Kpuockomus, 30ymuiMockomnus.
Ocmoc, ocMoTrdeckoe napienue. 3akoH Bant-I'odda.
Teopust 3AEKTPOAUTUYECKONW nHccOLMauuu AppeHHnyca. DIEKTPOIUTHI CUIbHBIE
u crnabpie. CreneHb M KOHCTAHTHl JUCCOIMAIMU. JEKTPOJUTHYECKAs
JUCCOIMAIINS CUIIBHBIX U CJIa0bIX 3JIEKTPOJIUTOB: KUCJIOT, OCHOBAaHUM, COJIEH B
Bojie. Ctynenuaras nuccouuanusa. MoHHble peakiuuu. Y CIOBHS TCUCHUSI PEaKIUil
oOMeHa B pacTBOpax JJICKTPOJIUTOB. DJIEKTPOJIUTHUUYECCKAS TUCCOITUAIUS BOIBI.
HNonnoe mnpoussenenue Boabl (Kw). Bomoponusiii mokazarens pH kak mepa
KHCIIOTHOCTA W IIEJIOYHOCTH cpensl. pH kucinor m ocHoBanuii. [lonsartue 006
uHauKaTopax. Okpacka MHAMKATOPOB B Pa3IMYHBIX cpefax. ['uiaponus cosneil.
Conu ruaponusyronimecs N0 aHUOHY, MO KaTHOHY, HETHUPOJIU3YIOLIUECS COJIH.
N3menenune pH cpenp! npu rugponuse. BrausHue BHEMIHUX (PAKTOPOB HA CTENCHb
MOJIHOTHI TUApOIN3a. bydepHbie cucTeMBI.
[ToBepxHOCTHBIE  sABJIeHMS W  ajacopOuus. JlucmepcHble  CUCTEMBI, UX
kinaccudukanusa. Komionaasie cucteMbl. Y CTOWYHMBOCTD AUCHIEPCHBIX CUCTEM.
Inekmpoxumuyeckue cucmemol
DJIEKTPOIHBIN MMOTEHIIMA, MEXaHU3M €ro BO3HUKHOBEHUsS. Y paBHeHue HepHcTa.
DIIEKTPOXUMHUYECKUAN PSAJT HAMPSIKEHUI METaUI0B. THIIBI 3JIEKTPOIOB.
['anpBaHnueckue 35eMeHThl. M3Mepenue anekTpoaBrxkymen cuibl. [lonsapuzanus
U MEpeHaIpspKeHne. XMMUYECKUE HCTOYHUKHU TOKA: MEPBUYHBIC TAJIbBAHUYECKUE
AJIEMEHTBI, aKKyMYJISITOPBI, TOTIMBHBIEC 3JIEMEHTHI.
Koppo3sus metamios. Buabsl koppo3uu. MexaHn3m 3JeKTPOXUMHAYECKOW KOPPO3HUHU.
3anmuTa METaaIoB OT KOppo3un. MeTainuecKkue MOKPHITHUSI.
Honumepor u onuzomepol
[Tonsitue o mnoaumepax u oaucomepax. OpraHMY4EeCKME W HEOPraHUYECKHE
noauMepsl. MeTo1bl NOJIy4EHUS TOIUMEPOB: MOIUMEPU3ALUs, TOJTUKOHACHCALIHS.
XHUMHUYECKOE CTPOEHUE U CBOMCTBA MOIUMEPOB. JleCTpyKIMs MOJTUMEPOB.
buononumepsl: moMcaxapuabl, HOJTUU30NPEHBI, OCIKH.
Memoovl xumuuecko2o uccied06anus euiecme
Xumuueckass UIACHTU(UKAIUS BEIIeCTB. AHAIUTUYECKHM curHal. (OCHOBBI
KaU4EeCTBEHHOI0 M KOJIMYECTBEHHOr0 aHain3a. KauecTBEeHHbIE PEaKIMU HAa HWOHBI.
Xumudeckue, PU3NKo-XUuMUIeCKre U (PU3NIECKHUEe METOIbI aHATHA3A.

7.2.6. MeToguka BBICTABJICHHUSI OIEHKM TMPH  TMPOBeJAeHUH
NMPOMEKYTOUYHO aTTecTAlNU

DK3amen npoeooumcst no oOuLemam, Kaxcowlli U3 KOmopwix cooepicum 2
gonpoca u 3a0auy.



Ouenka «OTJIMYHO» BbICTABISECTCS NIPU CIACAYIOMINX YCIOBUAX:
® J[aH WCYEPMBIBAIONINN M OOOCHOBAaHHBIM OTBET HAa BOIMPOC, MOCTABJIICHHBINA B
’K3aMEHAIIMOHHOM OHJIeTE;
® MpPAaBWIBHO pENIEHA 3aJa4a M II0Ka3aHO YMEHHE TPaMOTHO MPUMEHSTH
MOJTyYEHHbIE TEOPETUYECKUE 3HAHUS B MPAKTUUECKHUX LIEIAX;
® BBICKA3bIBAEMBIE TTOJIOKEHUSI 0OOCHOBAHBI HA TITyOOKUX 3HAHUSAX MPUOOPOB MO
VCOBITAHUAM  KOHCTPYKIIMOHHBIX ~ MaTEpUAJIOB, TOKA3aHO  TBOPYECKOE
OBJIJICHUE OCHOBHOM U JOIIOJIHUTEIIBHOMN JIUTEPATYPOU;
® OTBETHl OTJIMYAIOTCH UYETKOCTBIO M KPATKOCTBIO, OBICTPOTOW JEHCTBUA,
MPAaBUJIBHOCTBIO M PENIMMOCTBIO, MBICIM W3JaraloTcs € HCIOJIb30BAHUEM
OOILIEeTTPUHATOM TEPMUHOJIOTHH B HE0OX0AUMOM JIOTHYECKOM
MOCJIEA0BATEIBHOCTH.
Onenka «XOPOIIO» BbICTABISETCS NPU CIEAYIOIIUX YCIOBUSX;

® JIaHbI MOJIHBIH, 1OCTATOYHO 0OOCHOBAHHBIN OTBET HA BOIPOC, MOCTABIICHHBIN B
HK3aMEHAIlMOHHOM OUJIETE;

® IPAaBWIBHO PEIICHA 33Ja4a, HO XOJ €€ PEIICHUS HE SBJISCTCS ONTHUMAJIbHBIM,
MMPAKTUYECKNUE HABBIKU MMOKA3aHbl JOCTATOYHO ITPOYHO;

® J1aHbI MOJHBIE, HO HEJIOCTATOYHO OOOCHOBAaHHBIE OTBETHI HA JOMOJHUTEIIbHBIC
BOIIPOCHI;

® [IOKa3aHbl TIIyOOKHWE 3HAHUS OCHOBHOW, HO HEIOCTAaTOYHOE 3HAKOMCTBO C
JIOTIOJIHUTEIIbHOW JINTEPATYPOU;

® OTBETHl B OCHOBHOM OBUIM KpaTKWUMH, HO B HHX HE BCETJa BBIJCPKHUBAIAChH
JIOTUYECKAs MMOCIIEI0BATEIBHOCTD;

Ouenka «YOBJIETBOPUTEJIBHO» BoicTaB/IsIeTCH IPH
CJIeAYIOIIMX YCIOBUAX:
® J1aH B OCHOBHOM IIPaBUJIbHBIA OTBET HA BOIPOC;
® B pEUICHUU 337a4M JOMYIIEHbI OTACIbHbIE OIUOKH, HE IPUBEAIINE K OOJIBIINM
OTKJIOHEHUSIM OT TPaBWJIBHOIO OTBETA, I[IOKa3aHbl HE JIOCTATOYHBIE
MIPAKTUYECKUE HABBIKA B METOJMKE ONPENCIICHUS CBOWCTB KOHCTPYKIIMOHHBIX
MAaTEPHUAJIOB;
® HE JJaHbl OTBETHI HA HEKOTOPBIE JOMOJIHUTEIbHBIE BOITPOCHI;
® [IOKa3aHbl HEOCTATOYHBIE 3HAHUSI OCHOBHOM JIUTEPATYPBHI;
® OTBETHI OBLIIM MHOTOCJIIOBHBIMU, MBICJIM M3J1arajuch HEJOCTATOYHO YETKO U 0e3
JIOTUYECKOM MOCJIEI0BATENBHOCTH.

Onenka «HEYJIOBJIETBOPUTEJIBHO»  BbIcTaBJsSIETCH B
CJIy4asiX, KOrla He BBINOJHEHbI YCJI0BHS, MO3BOJIAKOIINE MOJYYUTH
ouenky «Y1OBJIETBOPUTEJIBHO».

7.2.7 IlaciopT O1lIEHOYHBIX MATEPHAJIOB

Ko
KoHnTponupyemslie pa3aenbl A . |HammeHoBaHHE OLIECHOYHOTO
KOHTPOJIHPYEMOi

TEMBbI) JUCLHITIINHBI cpeacTBa
( )H H KOMIIECTCHIIU N el

Ne i/t




1 Crpoenue BelecTsa VK-1, OIIK-1 Tect, koHTpONBHAS paboTa,
pPEaKIMOHHAs  CIOCOOHOCTH 3aimra JJabopaTopHbIX
pa0or, 3amura pedepara,
TpeOOBaHUS K KypCOBOMY
MPOCKTY....

BC€IICCTB

2 OCHOBEI xummdeckor|YK-1, OIIK-1 TecTt, koHTpOIBHAS paboTa,
TEPMOJVNHAMUKHN U KHUHETUKU 3amuyTa Ha60paT0pHBIX
pabor, 3amura pedepara,
TpeOOBaHUS K KYpCOBOMY
MPOEKTY....

3 PactBopsl. Jucnepcubie cuctemsr |YK-1, OIIK-1 Tect, koHTpONBHAS paboTa,
3aIuTa 1a00paTOPHBIX
pa0bor, 3amura pedepara,
TpeOOBaHUS K KypCOBOMY
MIPOCKTY....

4 Onekrpoxumudeckue npoueccsl  |YK-1, OIIK-1 Tect, koHTpONBHAS paboTa,
3aImuTa 1a00paTOPHBIX
pa0bor, 3amura pedepara,
TpeOOBaHUS K KypCOBOMY
MPOCKTY....

5 [TonuMepsl U 0IMTOMEpHI VK-1, OIIK-1 TecTt, KoHTpOIBHAS paboTa,
3aluTa J1abopaTOpHBIX
pabor, 3amura pedepara,
TpeOOBaHHUS K KYPCOBOMY
MIPOEKTY. ...

6 Xumuueckast ueHTHpUKaLus YK-1, OIIK-1 Tect, koHTpONIBHAS paboTa,
3aImTa J1a00paTOPHBIX
pa0bor, 3amura pedepara,
TpeOOBaHUS K KypCOBOMY
MPOEKTY. ...

7.3. Meroauyeckne MaTepuaibl, ONpeAeJAIIHEe NPOLHETYPHI
OLICHUBAHUSA 3HAHUH, YMEHUH, HABBIKOB M (HJIM) ONbITA AeATEJIbHOCTH

TecTupoBaHWE OCYIIECTBIACTCSA, JUOO TMPH TMOMOIIM KOMIBIOTEPHOU
CHUCTEMBI TECTUPOBAHMS, JUOO C HMCIOJH30BAHHUEM BBIIAHHBIX TECT-33JIaHHI Ha
OymaxHoM Hocutene. Bpems tectupoBanuss 30 MuH. 3aTeéM OCYIIECTBIISETCS
MPOBEpPKA TECTA HK3aMECHATOPOM M BBICTABIAECTCS OLIEHKA COTJIACHO METOHMKH
BBICTABJICHUS OLICHKH MPHU POBEICHUU MPOMEKYTOUYHOU aTTECTALUU.

Pemienre cTraHmapTHBIX 3a7a4 OCYIIECTBISIETCA, JIMOO MPU TTOMOIIH
KOMIBIOTEPHOW CHUCTEMbI TECTHPOBAHUS, JIMOO C HCIIOJIb30BAaHUEM BBIJAHHBIX
3a7a4 Ha OyMaxHoM HocuTene. Bpems pemenus 3amad 30 MuH. 3atem
OCYIIECTBIJISIETCSI MPOBEpPKA PEIICHUA 3a7ad 3K3aMEHATOPOM M BBICTABISETCS
OIICHKA, COIJIJaCHO METOJIMKA BBICTABIICHUSA OLEHKH MpU  TIPOBEICHUU
MIPOMEKYTOUYHOU aTTECTAIUH.

Pemienre mnpuKIagHBIX 3aad  OCYIIECTBISETCS, JUOO TPU ITOMOIIHU
KOMITBIOTEPHOM CHCTEMbl TECTUPOBAHHUSA, JUOO C HCIOJb30BAHHEM BBIJAHHBIX
3aad Ha OymaXxHOM HocuTene. Bpems pemenus 3amad 30 MuH. 3arem
OCYIIECTBISIETCS TPOBEpPKA PEHICHUSA 3aa4 3K3aMEHATOPOM U BBICTABIISICTCSA
OIlICHKAa, COIrJaCHO METOJAWKH BBICTABJICHUSA OICHKH NpPU  IMPOBEICHUH
MIPOMEXYTOYHOM aTTECTALUH.




8 YYEBHO METO/IMYECKOE U HTHO®OPMALIMOHHOE
OBECIHIHEYEHUE JNCIUIIJINHBI)

8.1 Ilepeyennb yueOHOIl JuUTEepaTypbl, HEOOXOAUMOH /IJs1 OCBOCHUS
AMCUMILTHHBI

1. KopoBun, Hukonaii BacunbseBuu. O6mias xumust [Tekcr] : yueOHUK AJist
CTYJICHTOB BBICIIUX YYEOHBIX 3aBEJACHUN, OOYUYAIONIUXCS MO TEXHUYECKUM
HarnpasyieausiM / H. B. KopoBuH. - 14-e u3n., nepepad. - Mockga : Akagemusi, 2013.
- 488, [1] c. : n., Tabmn.; 24 cM. - (Beiciiee mpodeccroHanbHOe 00pa3zoBaHUE.
baxanaspuar).; ISBN 978-5-7695-9864-7

2. I'munka, Hukonait JleonuaoBud. OOmas xumust [ Tekcr] : yue0. mocobue
: nonrytiieno MO CCCP / I'nunka, Hukonait Jleonunosud ; moxa pea. B. A. Ilonkoga,
A. B. baGkoga. - 18-¢ u3n., nepepad. u gom. - M. : FOpaiit , 2012

3. Xumus [Tekcer] : yaueObHOE Mocooue / BopoHEK. Toc. apXUTEKTYpP.-CTPOHT.
yH-T ; o ooml. pex. I'. I'. KpuBHeBoii. - Boponex : [0. u.], 2013

8.2 Ilepeuenb MH(POPMANMOHHBIX TEXHOJOTHWH, MCIOJb3yeMbIX MNpPH
OCYIIeCTBJIEHMH 00pPa30BATEeIbLHOI0 MNpoLecca Mo AUCHUILIMHE, BKJIKYAS
nepevyeHb  JIMIEH3HMOHHOT0 TNPOrpaMMHOIO  obOeclievYeHHsl, PeCcypcoB
UH(OPMALMOHHO-TEJIEKOMMYHUKANUOHHOM ceTU «HTepHeT», COBpEeMEeHHbIX
Nnpo(ecCHOHATBHBIX 023 JAHHBIX 1 HHPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM:

l. UreHnne neKIMN OCYIIECTBISECTCS C HMCIOJIB30BAHUEM MPE3CHTALNN B
nporpamme «Microsoft PowerPointy.

2. Jlns BbINOJIHEHUS JIaDOPAaTOPHBIX padOT MCHOJb3YyeTCd Y4eOHbIN
Ja00paTOPHBIN KOMIUIEKC «XuUMHs», coBMecTuMbli ¢ TIK u cHaGxeHHBbIN
IPOrpaMMHBIM 00ECIICUEHUEM.
bubdJanoreuynbie cepBepbl B UHTEpHET
Poccuiickas rocynapcTBenHast Onbiamorexa
Poccuiickas HarmonansHas OnbIMoTEKa
lNocynmapcTBeHHass myOnmuHas HaydHO-TexHHUeckas Oubiamoreka (I'TIHTH
Poccun)

Bcepoccutickuit HHCTUTYT HaydHOU U TexHnueckoi nadopmarmu (BUHUTH)
HNuctutyT HaydHOM nHpOpManuu 1o odmiecTBeHHbIM Haykam (MHWOH)
Bcepoccuiickas ['ocynapctBeHHass buOnmoreka WHOCTpaHHOW —JIUTEPATyphI
(BI'bMJI)

bubmuoreka nmo EctectBenHbIM HaykaM Poccuiickoit Akagemun Hayk (BEH)
[lenaroruueckasi 6MOIMOTEKA M. Y ITUHCKOTO

['ocynapcrBennas myonuunas Mcropuueckas 6ubimnorexka Poccuun
bubnuoteka ['ocynapcTBenHoro ynusepcuteta "Briciias mkoiaa 3KOHOMUKH'"
Hayunas 6ubnunoreka MockoBckoro yHuepcureta umenu M.B.JlomoHocoBa
bubmmoTeka n300pa3uTeIHLHBIX UCKYCCTB

bu6mmoreka Konrpecca CIIIA

[Ipesunenrckas oudimoreka uMm.b.H.Enprinna

Pycckas BupTyanbHas OMOIMOTEKA




9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMASI J1JIs1
OCYHIECTBJIEHUS OBPA3OBATEJIBHOI'O ITPOILIECCA
YuebOHo-n1abopamopHoe odopyoosanue

1. Y4eOHO-1a00paTOPHBIA KOMIUIEKC « X UMHUSI -ayn. 6421

2. Nonomep H-160 - ayn. 6421

3. JJabopatopusiii pH-metp JITY-01 -ayn. 6421

4. llIxad ¢ BHITSHKHOM BEHTUIISAITUEH -ayn. 6421

5. JlJaGoparopHas XuMHYECKas IMocyaa -ayn. 6421

6. AKBaIUCTUILISATOP - ayn. 6422
Texnuueckue cpeocmea o0yuenus

1. HoytOyk - oTaen opranusaiuu 1 ooecnedeHus: yueOHoro npoiecca

2. MenuarnpoeKkTop mporpamm - OTIEN OpraHu3aiy U o0ecrnedeHus: yueOHoro
npoiecca

10. METOIUMYECKHUE YKA3ZAHUA JJIs1 OBYUAIOIIIUXCS 11O
OCBOEHUIO JUCHUITJIMHBI (MOOYJIA)

ITo mucnummHe «XUMHS YATAIOTCS JICKIIHH, TPOBOIATCS J1a00paTOPHBIC
paboTHI.

OcHOBOIl W3ydeHUS JUCIUIUIMHBI SBIISIOTCS JIGKIIMH, HA KOTOPBIX
U3JIararoTcs HanOoJee CYIECTBEHHBIC U TPYIHBIEC BOIIPOCHI, a TAK)KE BOIPOCHI, HE
HaICAINe OTPAKEHUS B YICOHOU JTUTEpATypE.

JlaGopaTopHbIe paOOTHI BBITIOJHSIOTCS Ha JJAOOpPaTOPHOM 00OPYI0BAaHUU B
COOTBETCTBUH C METOJIUKAMH, TPUBEJICHHBIMHU B YKa3aHUSIX K BBITTOJIHCHHIO pa0oT.

Bun yueO6HbIX

o I[CHTCJILHOCTB CTYACHTA
3aHATHHN

Jlekuus Hanucanne xoHCIEKTa JEKIUA: KPATKO, CXEMAaTUYHO, MOCJIEN0BATEIBHO
¢ukcupoBaTh  OCHOBHBIE  IOJIOXKEHMS, BBIBOJBL,  (DOPMYJIHUPOBKH,
00001IeHNs; TTOMEUYaTh Ba)XHBIE MBICIH, BBIIEIATH KIIIOYEBBIC CIIOBA,
TepMuHbl. [IpoBepka TEpPMHHOB, MOHSATUM C MOMOILBI SHUMKIONEIUN,
CJIOBapel, CHPaBOYHUKOB C BBIMUCHIBAHUEM TOJIKOBAaHUW B TETpaib.
O6o3HaueHue BOIPOCOB, TEPMHUHOB, MaTepHalia, KOTOpPbIE BBHI3bIBAIOT
TPYIHOCTH, IIOMCK OTBETOB B PEKOMEHIAyemMou Jmreparype. Ecnu
CaMOCTOSITENIbHO HE YyJaeTcsi pa3oOpaThCsi B MarepHalie, HE0OXOAMMO
chopMyIMpOBaTh BOMPOC U 33/laTh MPEMOJaBaTeN0 Ha JICKIUU WIA Ha
IPAKTUYECKOM 3aHSTUU.

JlaGopatopnass  [JlaGopaTopHble pabOThI TO3BOJISIOT HAYYUTHCS IPUMEHSATH TEOPETHUECKHUE
pabota 3HAHMS, TOJTYYCHHbIEC Ha JISKIIUH TIPU PELICHUH KOHKPETHBIX 3a/1a4. UT0oOB!I
HanOosiee palMOHATBLHO M TOJHO MCIIONB30BaTh BCE BO3MOXKHOCTHU
7Ta00paTOPHBIX MJIs TTOATOTOBKA K HUM HEOOXOAMMO: CIEAYyeT pa3ooparTh
JIEKIMIO TI0 COOTBETCTBYIOIEH TeMe, 03HAKOMUTCS ¢ COOTBETCTBYIOIINM
pa3zmenoM ydeOHHMKA, IMPOpaboTaTh JONOJIHUTEIBHYIO JIUTEpaTypy W
WCTOYHUKH, PEHIUTH 33a49H U BBIIIOJHUTH JPYTUe MUCbMEHHbIC 3a/1aHHsl.

CamocrosrenbHas |CamocTosATenbHas paboTa CTyIEHTOB CIOCOOCTBYET TITyOOKOMY YCBOEHUS
paborta ydeOHOTO MaTepuajla ¢ Pa3BUTHIO HAaBBIKOB  CaMOOOpa3OBaHMS.

CamocTtosTenpHas padoTa mpeanoiaraeT ClIeyIIne COCTaBISIONIUE:

- pabora ¢ TekcTamH: y4eOHUKaMH, CIPABOYHHKAMH, TOTIOJHUTEIHLHOU

JUTEPATYPOid, a TAK)Ke MPOPaAOOTKA KOHCIEKTOB JICKIIHIA;




- BBIIIOJIHEHUE JOMAIIHUX 33/IaHUN U PacyeTOB;

- pa0oTa HaJl TEMaMU JJIs1 CAMOCTOSITEIbHOTO U3yUEHHUS;

- ydacTHe B paboTe CTyIeHUECKUX HAyYHBIX KOH(EPEHIIUH, OMMIIHA;
- IOATOTOBKA K IPOMEKYTOUYHOM aTTECTALNH.

ITogroroBka k. [['OTOBUTBCS K IMPOMEKYTOUYHOU ATTECTALMM CIEAYET CUCTEMAaTUYECKH, B
IIPOMEXYTOUHOM [TedeHue Bcero cemecTtpa. VIHTeHCHMBHAS MOATOTOBKA OJKHA HAYaThCA HE
aTTecTauuu IIO3JIHEE, YEM 3a MECSL-TI0JITOPA O IIPOMEKYTOUHOH arrecTauuy. JlaHHbIe
nepea SK3aMeHOM Tpu JHS 3(QeKTuBHEee BCEro HUCHOIb30BATH IS
IIOBTOPEHMSI M CUCTEMATU3aLlUY MaTepuasa.




JIMCT PETUCTPAIIUU UBMEHEHUIA

/o

[IepeyeHb BHOCUMBIX U3MEHEHU

JlaTta BHECEHUS
M3MEHCHU

IToamuce
3aBEIYIOIIETO
kKadeapoi,
OTBETCTBEHHOM 3a
peasm3zanuio OITOIT




