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AHHOTAMA
paboueii nporpaMMbl y4eOHOM JTUCHUIVIMHBI B51.0.11 « XuMusD)

JJIA MOArOTOBKHU OakasaBpa no HanpasJjennio 08.03.01 Crpouresnbcrso,
HanpaBJjieHHOCTH [IpoMbllIeHHOE ¥ TPaKIAHCKOE CTPOUTEIbCTBO,
I'maporexHuyeckoe CTPOUTEILCTBO,

JKcnepTU3a U YNPaBJeHUE HeABUKUMOCTHIO

Heab ocBoeHuMsi QMCHUIUIMHBI: [[eau OCBOGHMS NUCHUIUIMHBI COCTOSIT B
bopMHpOBaHUM Yy  YYAIIUXCA  CIIOCOOHOCTM K  CaMOOpPraHW3alud |
caM000pa30BaHHI0; B OCBOCHHMM HMMH CIOCOOHOCTH HCIOJIB30BATh OCHOBHBIC
3aKOHBI €CTECTBEHHOHAYYHBIX JMUCIMIUIMH B MPOGECcCHOHATBHOM JesTENbHOCTH,
OPUMEHSATh  METOJbl ~ MaTeMaTH4YeCcKOro  aHaiM3a U MaTeMaTU4YeCKOTo
MOJICIUPOBAHUS, TEOPETHUECKOTO U OSKCIEPUMEHTAIBHOIO KCCICIOBAHUS; B
CIIOCOOHOCTH  BBISIBIISITh ~ €CTECTBEHHO-HAYYHYIO  CYHIHOCTh  MpoOJeM,
BOZHUKAIOIIUX B XOJA€ MPOGECCHOHANBHOU AEATENBHOCTU, TMPUBJIEKAs IS HX
pelIeHus: COOTBETCTBYIOIMINMA (PU3NKO-MaTeMaTUYECKHIl armapar.

3agayamMu JUCIUTLIAHBI SBJISIFOTCS:

- O3HAKOMUTH CTYJCHTOB C OCHOBHBIMU TMOJIOKEHUAMH OOIIeH U
HEOPraHU4E€CKOW XUMUHU;

- HAY4YUTh CTYJCHTOB TMIOJb30BaThCS [Jii KOHKPETHBIX IeJel TeMu
3HAHHUSIMU, KOTOPBIC OHU MPUOOPETAIOT B X0/I¢ U3yUeHUs (PyHIaMEHTaIbHBIX HAYK,
JIpyrux oomenpodecCuoHaIbHbIX U CTICIUATBHBIX TUCIUIUINH;

- TIOBBICHTH YPOBEHb MNPO(HECCHOHATHHOM KOMIIETCHIIMH CTYACHTOB
MOCPEJICTBOM YCTAHOBJICHUSI CHUCTEMBI MEXIPEIAMETHBIX CBsI3€l COJIepKAHUS
Kypca ¢ coJiepkaHrueM MpoGUIUPYIOIIUX TUCIUILIINH.

MecTto aucHMIJIMHBI B Yy4yeOHOM mJaHe: 1wkl bl, oOs3arenpHas 4acTh,
JUCLUILIMHA OCBAaUBAETCS B 2 CEMECTPE.

TpeGoBanus K pe3yJibTaTaM OCBOEHHUS] IMCUMILUIMHBI: B PE3ybTaTe OCBOCHUS
JTUCIUTUTMHBI POPMUPYIOTCS CIACAYIOMINE KOMIETEHITMU(MHIUKATOPHI JOCTUKEHU S
komrrerennmii): YK-1.4, YK-2.2, YK-2.6, OIIK-1.1, OIIK-1.2.

Kpartkoe conep:xanve TUCUMIUIMHBI: CTPOEHHE aTOMa U BEIIECTBA, OCHOBHBIC
3aKOHBI XUMHH, OOIIME 3aKOHOMEPHOCTH XUMHYECKHUX TMPOIECCOB, PACTBOPHI,
CrocoObI BBIPAXKEHUSI COCTaBa PACTBOPOB, PABHOBECHS B paCTBOPAX AJEKTPOJIUTOB,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE TIPOIIECCHI, IJIEKTPOXUMUYECKHUE TTPOIIECCHI.
OO0mas Tpy10eMKOCTh JUCHMILUIUHBI: 3 3a4. ef1. (108 yacoB).

IIpomeKyTOYHBIA KOHTPOJIb 0 JUCUMILJIMHE: 3a4ET.



1. llesiu ocBOeHUA AUCHUILIMHBI

Ilemn oCBOEHUS NUCHUILIMHBI COCTOAT B (POPMHUPOBAHWUU Y YUAIIUXCS
CIOCOOHOCTH K CaMOOpraHW3alMd M CcaMOOOpa30BaHHMIO; B OCBOCHUU HMH
CTIOCOOHOCTH HCITOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIIUATLINH
B TpOo(eCCHOHATBLHOW MACSITENLHOCTH, TPUMEHSATH METOJbl MaTeMaTHYECKOTO
aHalM3a W MaTeMaTH4eCKOro  MOJICIMPOBAHUS,  TEOPETHYECKOTO U
OKCIIEPUMEHTAJIBPHOTO WCCIEAOBAHUS, B CIIOCOOHOCTH BBISBISTH €CTECTBEHHO-
HAyYHYIO CYIIHOCTh TIpOOJieM, BO3HHKAIONIMX B XOJe NPOPECCHOHATHHON
JESATCIIBHOCTH, TIPUBIEKAass JUIsi WX PEIICHUS COOTBETCTBYIOMIMNA (HHU3HKO-
MAaTEMAaTHYECKUH armapar.

3amavyaMu TUCITUTITMHBI SIBIISTFOTCSI:

- O3HAKOMJICHHE CTYJIECHTOB C OCHOBHBIMH TIOJIOKCHUSMU OOIIEH W
HEOPraHUYE€CKOW XUMUHU;

- Hay4YHdTh CTYACHTOB IIOJh30BAaThCS [IJI1 KOHKPETHBIX IIEJCH TeMH
3HAHHUSIMU, KOTOPBhIE OHU MTPHUOOPETAIOT B X0/1¢ M3yUeHUS (PyHIaMEHTaIbHBIX HAYK,
JIpYrux o01menpophecCuOHaNbHBIX U CHEIUAIBHBIX TUCIHILINH;

- TIOBBICHUTH YPOBEHb MNPOMHECCUOHATHHOM KOMIIETCHIIMH CTYACHTOB
MOCPEJICTBOM YCTAHOBJICHUSI CHUCTEMBI MEXIPEIAMETHBIX CBsI3€l COJIepKaHUS
Kypca ¢ coJiep>kaHueM MpoGUINpyOMUX TUCIUILIMH.

2. MecTo AMCIUILIMHBI B y4eGHOM Ipolecce

JucnummHa «XuMus» BKIItOUYeHa B oOs3aTenbHbli nepedeasr @I'OC BO, B
UK JUCHMIUIMH 00s3aTenbHOM dacTh. Peanmm3anus B IUCHUIUIMHE «XUMUS
tpedoBanuit ®I"OC BO, OIIOIT BO ocymiecTBisieTcss B COOTBETCTBUU ¢ Y UeOHBIM
mwiadoMm o Hampasienuio 08.03.01 CtpoutenscTBO (HampaBlIEHUIO MOATOTOBKU
[IpoMBIIIIJIGHHOE M TPAXKIAHCKOE  CTPOUTEILCTBO, | MAPOTEXHUYECKOE
CTPOUTEILCTBO, DKCIEPTH3A U YIIPABICHHE HEABUKHUMOCTBIO).

TpeboBaHus K BXOAHBIM 3HAHUSM, YMEHHMSIM M KOMIIETCHIIMSM CTYJICHTA,
HEOOXOIUMBIM JIJISl U3YUYEHUS TUCITUTITUHBI « XUMUSD:
- BJIaJICHUE 3HAHUSIMHU 110 XUMHUH B 00beME IIKOILHON TPOTrpaMMBbl;
- BJIaJICHHE OCHOBHBIMH ITOHATUSAMH U 3aKOHAMU XUMUH;
- YMEHHE COCTaBJISATh YPAaBHEHUSI XUMUUYECKUX PEaAKIU;
- YMEHHE UCIOIb30BaTh TEOPETUUECKUE 3HAHUS I PEUICHUS 3a7a4 [0 XUMHH.
JIMCUUIITAHBL, 1711 KOTOPBIX «XHUMUS», IBISECTCS MPEILIECTBYOMICH:
- MaTepUaIOBEJICHHUE;
- XUMHUS BSDKYIIUX MaTe€pUaloB;
- TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTE€pPUaJIOB;
- TUCIUILUIMHBI TPO(HIBHON HAIPaBISHHOCTH.
PaGoyas mnporpamMma JUCHUIUIMHBI «XHUMHS» JUIS HWHBAIUIOB W JIUI[ C
OTPAaHUYECHHBIMU BO3MOXKHOCTSIMU 3JI0POBbsI pa3padaThIBaCTCs WHIWBHUAYAJIBHO C
Y4€TOM  OCOOCHHOCTEH  MNCUXO(PU3UYECKOTO0  Pa3BUTHS,  HWHAUBUIYaTbHBIX
BO3MOXXHOCTEH M COCTOSIHUS 3I0POBbS TAKUX O0YYaIOIIUXCS.



3. KomneteHuuu ooy4dawuierocs, opmupyemsbie B pe3yJibTaTe
OCBOEHUA AV CLUILINHBI
N3ydenne yqyeOHON TUCHUIUIMHBI «XUMHsD) HAMpaBiIeHO Ha (OPMUPOBAHHE
y obyuatonuxcs oobmenpodeccunoHanpHbx (OIIK) m obmexkynsTypabix (OK)
KOMIIETEHIIN, TPEICTaBICHHBIX B Tabnure 1.



Tabmuia 1
TpeGoBaHus Kk pe3yabTaTaM OCBOCHHS YUeOHOH JUCITATITIMHBI

Kon u | B pe3ynbrare uzydeHust yueOHOM IUCHIUTIIIMHBI
Conepsxant | conepxann oOyyJaroiuecs T0JKHBI:
Ne | Uunexc © ©
KOMIIETEHIM | HHANKATOPa
1/ | KOMIIETeH
51 JOCTHXECHU
Il o1H . 3HATh YMETH BJIAJICTh
(wm eé A
4acTH) KOMITETEHI]
uu
1 2 3 4 5 6 7
1. VK-1 |Cnocoben VK-1.4 METO/IbI MPUMEHSATD HaBBEIKAMH
OCYIIECTBIAT | BhIsiBIIEHNE |MOMCKA,KPUTHYE |METOMbI MIOMCKA,KPUTH
b TIOUCK, | CHCTEMHBIX |CKOT'O aHAJIM3a M |[IOUCKA,KPUTHYE |YECKOTO
KPUTUYECKUH | CBSI3€H M |CHHTE3a CKOTO aHallM3a W |aHaju3a u
aHaJIN3 Y| OTHOUICHUH |MH(OpMAIMU,IIp |CHUHTE3a CHHTE3a
CHHTE3 MEXIY UMCHEHHE uHpopManuu,np |MHGOPMAIHH,
uHpOMALUY, | U3y4aeMbIM |CHCTEMHOTO UMCHCHHE IPUMEHEHHE
OPUMEHATh | U noJxo/aa US| CHCTEMHOTO CHCTEMHOTO
CHCTEMHBI | SIBJICHUSIMH, |PCIICHHS 10X0/1a IS [ TTOIXOo4a st
MOJXOA  JIJIsl | IpOIleccaM | TTOCTABJICHHBIX | PEIICHHS pelieHus
peteHwst " W/WIM |3a/1a9 110 BBIOOPY |TOCTABJICHHBIX | TIOCTaBJICHHBI
MIOCTABIICHHBI | OOBEKTAMH |1 3a7a4 1mo BBIOOPY |X 3amad 10
X 3a7a4 Ha OCHOBE |IKCIIEPHMEHTANb |U BBIOODPY "
OPUHATOH  |HOMY OKCTIETIPUMEHTAIT |IKCHETTPUMEHT
napajurMbl | MCCICIOBAaHHIO | bHOMY ATBHOMY
WCCIICZIOBAaHUIO | HCCIIEIOBAHIO
YK-2 |Cnocoben YK-2.2 HE00X0IUMMBbIE OTIpeEIATh U MPAKTUYECKUM
ompenenats | [Ipeacrasie |ms pemars Kpyr OIBITOM
KpYr 3a/1ad B| HHE OCYIIECTBIICHHS |3aJ]a4 B paMKaX | pELICHUs
pamMKax TIOCTaBJICHH |NMpPO(ECCHOHATbH | N30paHHBIX 3amaq B
MOCTABJICHHO | OW 3a/1a4¥ B |OW JEATENLHOCTH | BUIOB obmactu
W menm W| BUIE NPaBOBbIE HOPMBI | TPOPECCHOHATIBH | U30paHHBIX
BBIOMpATh KOHKPETHBI ou BUJIOB
ONTHMAJBHBI | X 3a/IaHHI NesITeNbHOCTH, | TpdeccrHoHalb
€ CIoco0bI UX IJIAaHUPOBATh HOIt
pereHws, COOCTBEHHYIO JeSITeTbHOCTH
ucxoms U3 JeSITeTbHOCTD
JeWCTBYIOIIN UCXOMS U3
X  TIPaBOBBIX HUMEIOIIIXCSI
HOPM, pecypcos
MUMEIOLIIXCSI

pecypcoB u
OTpaHUYCHUHN




YK-2.6 MECTO XHWMHHU B |IPOBOIUTH IIPAKTUYECKUM
CocraBieHy |MO3HAHUU CaMOCTOSITENIbHBI (M HAaBBIKAMU
e OKPYXAarolIero | mOUCK MPOBEICHUS
MOCJIEIOBAT |HAC MUDA, | XUMAYECKOI aHaIn3a u
eNpbHOCTH(A |3HAYCHUE XHMHUH | MHPOpPMAIINH, oOpamieHust ¢
JAropuT™Ma) | IS UCIIOJIb30BaTh npudopamu;
pelieHus YTBEPKIACHUS KOMIBIOTEPHBIE | METO/IaMU
3a1a4n MaTepUaIlCTUye |TEXHOJOTHH JUIsl | OMpeeIeHUs
CKUX BO33peHHIl | 00pabOTKHU U pH pactBOpoB
B HayKe nepeaadn "
XUMUYECKON OIIPEACIICHUSA
nH(OpPMAIIMK U | KOHIICHTpAIH
ee W B pacTBOpax
IPEJICTaBICHUS B
pa3IMYHBIX
hopmax;
KPUTHYECKH
OLICHUBATh
JIOCTOBEPHOCTH
XUMHYECKON
UHpOpMaIuy,
NOCTYIAIOIIEH U3
pa3HbIX
UCTOYHUKOB
OIIK-1 |Coocoben OIIK-1.1 |ponp W 3ama4yul | IPUMEHATH METOIUKAMH
pemars BoisiBiienme | XAMHAA B | IOJTy9ICHHBIE U3MEpEeHU 1
MPUKJIAIHBIC | COBPEMEHHOI 3HAHUS 110 XUMHUH | pACUETOB;
3aJauu Kkaccuuka | CTPOMTENBHOI NMpH  W3YYCHUH | METOJIaMU
CTPOMTENBHO | [yyg WHIYCTPUH, JIPYTHUX aHanm3a u
i oTpacm,| puspyeckn |TCXHOTOTHH JUCIUIUIMH U B|0000IIeHUS
UCHOb3Ys X 1 | IpPOU3BOJCTBA MPaKTHIECKON uH(pOpMaInu;
TEOPHIO V| xpMmuueckd | CTPOMTENBHBIX | IESTEIBHOCTH HaBbIKAMU
METO/IbI X 171631 (1207 U | TIOCJIe OKOHYaHUs | 00paboTKu
yHmamMeHTal | pporeccos, |KOHCTPYKLMM YHHBEPCUTETA nH(pOpMaTAN
BHBIX HayK IIPOTEKAOLL Y TIPUHSATHUS
1504 Ha peuicHuH,
06BeKTe MOJICITUPOBaH
npodeccro Ul CIIOKHBIX
HAJIBHOU 1Iponeccon
JesITeTbHOC
™
OIIK-1.2 |OCHOBBEI XMMHH M |OOBICHSITH OCHOBHBIMH
BbiGop XUMHUYECKHE XUMHUYCCKHE 3HAHUSMH,
6a30BEIX TIPOIIECCHI SIBTICHUS, MOJTy9CHHBIMH
dusHueckn | COBPEMCHHOM MIPOUCXOJISIINE B |B JIEKIIMOHHOM




X "
XUMHYECKU
X  3aKOHOB
JUISL
pelieHus
3a1au
npogeccuo
HaJIbHOU
JESITEIILHOC
™

TEXHOJOTUH
MIPOU3BO/ICTBA
CTPOUTEBHBIX
MaTepuaioB u
KOHCTPYKIIUH,
CBOICTBA
XUMHYECKUX
3JICMEHTOB M HX
COCIUHCHUH,
COCTaBJISIFOIIIUX
OCHOBY
CTPOUTETBHBIX
MaTepHuasoB

npupoje, ObITY U
Ha
MIPOU3BO/ICTBE;
OTpEeNIETATh
BO3MOYXHOCTh
IPOTEKaHUs
XUMHUYECKUX
MIPEBpAILICHUI B
pa3IUYHBIX
YCJIOBHSIX U
OIICHKU UX
MOCJICICTBUH;
OLICHUBATh
BIIUSIHHE
XUMHUYECKOTO
3arps3HEHUs
OKpY’KaroIeu
cpenbl Ha
OpraHu3M
YEJIOBEKa U
JPYTHUE )KUBBIC
OpraHU3MBbl;
IIPOBOJIUTH
pacueTsl
KOHLIEHTpaluu
pacTBOpOB
pa3IUYHBIX
COCIMHEHN;
OTIPENIETISATh
U3MEHEHUE
KOHIIEHTpaLUK
pU IPOTEKAHUHU
XUMHUYECKUX
peakuuii

Kypce XHMHUH,
HEOOXOIMMBIM
u JUISL
BBIIIOJHEHUS
TEOPETHYECCKO
ro u
HKCIEPUMEHTA
JILHOT'O

HCCIIEI0BAHUS
, KOTOpbIC B
IanbHeHImeM
MIOMOTYT
pemarh
COBPEMEHHOM
yYpOBHE

BOIIPOCHI

CTPOUTEIILHBIX

Ha

TEXHOJIOTUH

4. CTpyKTypa 4 coAepKaHue AUCHMIIUHbI

4.1 PacnpenesieHue TPyI0EMKOCTH JMCUUILIMHBI 10 BUAAM padoT ceMecTpa

OO6mast TpyZI0€MKOCTh JUCIUTUINHBI cocTaBiseT 3 3ad.en. (108 gacoB), ux
pacrmpeziesieHue Mo BujaM paboT ceMecTpa MpeACTaBICHO B Tabnuie 2.




Tab6auma 2
PacnpenesieHue Tpy10€MKOCTH TMCUMILUIMHBI 10 BHIaM padoT ceMecTpa

TpynoéMKocTb
Bux yueoHoii padoThI B T O
yac. ceMecTpam
Ne2
O01mas TpyA0€MKOCTb TUCIUIUINHBI 10 Y4€OHOMY 108 108
TJIaHy
1. KontakTHas pa6ora: 50,25 50,25
AyauTopHas padoTa 50,25 50,25
8 MoM yucie:
aexyuu (J1) 16 16
nabopamopusle pabomsl (JIP) 34 34
KOHMAaKmHas paboma Ha npomescymo4Hom 0,25 025
xoumpone (KPA) ’
2. CamocrositesabHas padora (CPC) 57,75 57,75
camocmosmenvbHoe u3yuerue pasoesos,
CAMON0020MosBKa (NpopabomKa u noemopeHue
JIeKYUOHHO20 Mamepuaia u mamepuana y4eonuxos | 48,75 48,75
U yuebHbIX NOCOoOUl, N0020MOBKA K 1a00PaAmMOpHbIM
U NPAKMUYECKUM 3AHAMUAM, KOJIOKSUYMAM U M.O.)
Iloocomoexa k 3auemy (KOHmMpoaw) 9
Bu mpomMexyTO9HOTO KOHTPOJIS: 3auer
4.2 Conep:kanue JUCHUIINHBI
OYHAS ®OPMA OBYUYEHUS
Tabnuua 3a
TemaTn4yeckuii NUIaH y4eOHOM IMCIUTIIMHBI
AyauTopHasi Bueayaur
HauMeHOBaHHeE Pa31eJi0B U TeM Beero paGora opHast
AUCHUTUINH (YKPYITHEHO) JI JIP | TIKP | paGora
CcP
Pa3nen 1. «OCHOBHBIE TTIOHSTHS U 10 2 4 4
3aKOHBI XUMHUHU. DHEPreTHKa
XUMHUYECKUX PEAKIIHI»




AyauropHasi Bueayaur
HanmeHoBaHHe pa3iesioB U TeM Beers pabora opHasi
AUCHHUIIHH (YKPYITHEHO) JI JIP | IIKP paborta
CP
Paznen 2. «llepuoanueckuii 3akoH 6 2 - 4
JA.N.MeHnneneeBa u CTpOCHUE aTOMay
Pasnen 3. «Xumuueckas CBI3b U 6 2 - 4
CTPOCHHE MOJICKYJI»
Pasnen 4. « Xumnueckas KUHETUKA U 10 2 4 4
paBHOBECHE B TOMOTEHHBIX
CHUCTEMAX»
Paznen 5. «Bona. PactBopbi» 10 2 4 4
Paznen 6. «Boauble pactBOpbl | 12 2 6 4
AIICKTPOJUTORY
Paznen 7. «OkucnutenbHO- 12 2 4 6
BOCCTAaHOBHUTEIHHBIC MTPOTICCCHI»
Pasnen 8. «MeTtayuibl U CIUIABEL. 10 2 4 4
DIEKTPOXUMHYECKHUE TIPOIIECCHI»
Paznen 9. «/lucnepcHble CUCTEMBI. 10 - 4 6
Komnounansie pactBopbl. OCHOBBI
XUMHH BSOKYIITUX MaTEPHATIOBY
Paznen 10. «OCHOBBI OpraHUYECKOU 8,75 - 4 4,75
XUMHH ¥ XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUN
(BMC)»
Paznen 11. «Knaccel HeopraHn4ecKux 4 - - 4
COEIVMHEHUIN
KOHMAaKmMHas paboma Ha 0,25 0,25
npomedsicymourom koumpoine (KPA)
n0020MOoBKaA K 3a4emy(KOHmMpOoJib) 9 9
Bcero 3a 1 cemecTp 108 16 34 57,75
HUTOro mo AMCcUMILJIMHE 108 16 34 | 025 57,75




Paznen 1. OcHOBHbIE MOHATHA M 3aKOHbI XUMHHU. JHEPreTUKa XUMHYECKUX
peaxkumii.

[Ipeamer xumMun. ATOMHO-MOJIEKYJIIpHOE yueHUue. OCHOBHBIE CTEXHOMETPUUECKUE
3aKOHbl XUMHHU. TepMOXMMHUYECKUE 3aKOHbl. BHYTpEHHSA SHEPrUusl U SHTAJBIINS.
TepmoauHaMuyeckre BeIMUMHBI. DHTponus U sHeprus ['uooca

Paznean 2. Ilepuoguuecknii 3akon I.U. MeHae/ieeBa M CTPOEHUE aTOMA.
Teopust crpoenusa atoma. CoBpeMEHHasi MOAENb COCTOSIHUS JJIEKTPOHA B aTOME.
OnexkTpoHHble 000704kH aToMoB. KBanTOBbIe umcna. Ilopamok 3amomHeHus
aneKTpOHHbIX  ypoBHeW. Ilpunnun Ilaymu. IIpaBuno I'ymma. IlpaBuio
KineukoBckoro. Tunsl opourtaneir. CoiicTBa cBOOOIHBIX aTOMOB. [lepuoandeckuit
3akoH 1. 1. MenzneneeBa B cBET€ COBPEMEHHOM TEOPUU CTPOEHUS ATOMOB.

Paznen 3. XumMuveckasi CBSI3b U CTPOEHHE MOJIEKYJI

Tunbl XuMUYeCKux CBsi3eil. THUIl CBSA3M U CBOMCTBA BelleCcTB. CTPOEHUE MOJIEKYI.
XUMUYECKas CBSI3b U BAJICHTHOCTh. MEXMOJIEKYJISIPHOE B3aUMOJICHCTBHE.

Pazgen 4. Xumuueckass KHHETMKAa W paBHOBecMe B TIOMOICHHBIX H
reTeporeHHbIX cucTemMax.

Ckopocts peakunii. OCHOBHOM 3aKOH KMHETHKH. 3aBUCUMOCTb CKOPOCTH PEaKLUU
OT TEMIIEPATYyphl, KaTAIU3aTOPOB. XHUMHUecKoe paBHoBecue. [Ipunuun Jle —
[TaTense. Pacuem pagnosechvix KOHYEHMpPAyuli.

Pazgen 5. Boaa. PacTBopsl

JlucnepcHble CUCTEMBI, HX KJIaCCU(PUKALMS 10 CTENEHW JUCIEPCHOCTH U
arperaTHoMy coctosiHuio. OOmue noHsATua o pactBopax. CrocoObl BBIpaKEHHS
KOJIMUECTBEHHOI'O COCTaBa pacTBOpoB. Boma u ee cmorictBa. JKecTKOCTh BOJBI.
CaoiicTBa pa30aBieHHbIX pacTBOpoB. Ocmoc. 3akoH Bant-I'odda. 3akonsr Pays.
Pa3gesn 6. Boanbie pacTBOPHI 3JIEKTPOJIUTOB.

Teopus snexrponutudecko auccoumnanuu, Crenens auccouranu. CUIbHBIE U
cia0ble 2IIeKTPoUTh. BogopoiHbIil moka3arens. [ uapoaus cosei.

Paznen 7. OkuciauTe IbHO-BOCCTAHOBUTEIbHbIE MIPOIECCHI.

Teopuss OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakuumii. MeTroasl cocTaBiieHUsA
ypaBHenuii OBP. BuwmsHue cpeasl Ha Xxapaktep peakuuu. HampasieHue
npotekanust OBP. 3/IC npoueccos.

Pasznen 8. MeTra/uibl M CIUIaBbl. DJIEKTPOXMMHYECKHE MPOLECCHI.

Merannel. BHyTpenHee ctpoeHue. CruiaBbl: THIBI, CBOWMCTBA, MNPHUMEHEHUE.
['anpBaHMYECKHUE HJIEMEHTBI. OJIEKTPOAHBIM mNoTteHuuan. Koppo3us Metamios.
3amuTa OT KOppO3uU. DNEKTPOIIU3.

Pazgen 9. /IlucnepcHblie cuCTEMBbI M KOJLUIOWAHBIE pacTBOPbl. OCHOBbI XUMHH
BSIKYIIIUX MATEPHUAJIOB.

Komnougnoe cocrosinue BemectBa. CriocoObl MOJTy4YeHHs KOJUIOUAHBIX PACTBOPOB.
AncopOuus B KOJUIOMAHBIX PAacTBOpax, 00Opa3oBaHUE MULEIUIbI. DJIEKTPUUYECKUN
3apsii KOJUTOUAHBIX yacTull. Koaryisiuust Koionuao0B.

[lonatre o0 BSKYIIMX BelIECTBaxX. Bo3ayliHble W THAPABIMYECKUE BSKYIIUE
Matepuanbl. O0IMe 3aKOHOMEPHOCTH TIOMYYCHUS BSDKYIIUX BEIIECTB. 3HAYCHUE
00Hra, BHICOKOM CTENEHH AMCIIEPCHOCTH MpH MOdydeHUH Bskyumx. [Ipouecch
cxBaTbIBaHUs U TBepAeHMs. Kopposus 6eToHOB 1 Mepbl O0pBHOBI C Hel



Pasznen 10. OcHOBBI OPraHM4YecKOil XMMHMH U XMMHH BbICOKOMOJIEKYJISIPHBIX
coequnenunii (BMC)

OCHOBHBIE TIOHATHS  OPraHUYECKOM XMMHH, HCIHOJIB3yeMblE B  XHMHH
BBICOKOMOJIEKYJISIpHBIX coenuHeHuil (BMC). BeicokoMoneKymsipHbIe COEAMHEHNUS.

OcHOBHBIC IIOHATHA,

CITOCOOBI IMOJIy4YCHUA.

HCIIOJIb30BaHNE B CTPOUTEILCTRE.
Paznen 11. Kitaccbl HEOPraHu4eCKMX COeTUHEHU.
Oxcupasl. Kucnotel. OcHoBanusi. Conu cpeHue, KUCIBIX, OCHOBHBIE, IBOUHbBIC U
KOMILICKCHEIE.

4.3 Jlekuuu/nadéopaTtopHblie/IPaAKTUYECKUE 3AHATHS

OYHASA ®OPMA OBYUYEHUA

CBoiicTBa TIOJUMEPOB U UX

Taoauna 4
Conepskanue JIeKIUi, NPAKTHYECKUX PA00T U KOHTPOJIbHBIX MEPONPUATHIH

DopMupyeMbl Bun Ko
No Ne u HazBanue jgekumid/ | € KOHTPOJIb | JI-
" | Ne pazaena J1200paTOPHBIX/ KOMIETEHIMH | oo BO
n/n . (MHAHKATOP
NPAKTHIECKUX 3AHATHH | |01 oceyyg) | MEPOTIPH | Hac
SATUS OB
1. Pa3nen 1. OcHOBHBIE MOHATHS M 3AKOHBI 6
xumun. Kiaccbl HeopraHudeckux
COCJIMHEHMH.
Tema 1. Jlexmusa Ne 10cHOBHBIC VK-14, VK- 2
Knaccer ITOHSATHS U 3aKOHBI XUMHUH . 2.2, VK-2.6,
HEOPraHu4d | DHEPreTuKa XMMUYECKUX OIIK-1.1,
€CKHUX peaKumit OIIK-1.2
coenuHeHu | Jlaboparopnas padora Ne 1. | VK-1.4, VK- | 3amura 2
51 BBonnoe 3ansaTue. Kiaccel 2.2, YK-2.6, | mabGopato
HEOPraHUYECKHUX OIIK-1.1, PHBIX
coeanHeHu. Tumbl OIlK-1.2 pabor,
XMMHUYECKUX PEaKIUH. TECTOBas
paboTta
Jlaboparopnas pabora Ne 2. | YK-1.4, VK- | 3amuTa 2
KauecTBeHHBIN aHaIN3. 2.2, YK-2.6, | mabopato
OIIK-1.1, | pHbIX
OIIK-1.2 | pabor,
TeCToBas
pabora,ko
JUIOKBUYM
2. Pasgen 2. Crpoenune aroma. OCHOBHbBIE 2




DopMuUpyeMbl Bun Ko
No Ne u Ha3BaHue Jekuumii/ | © KOHTPOJIb | JI-
" | Ne pazaena J1200paTOPHBIX/ KOMHIETEHIHMH | yoro BO
n/n . | (muaukaTop
NPAKTHYCCKHUX 3AHATHH | 0 oryocenyg) | MEPOTIPH | vac
ATHA OB
THUIIBI XUMHUYECKOM CBSI3HU
Jlekuusaa Ne 2 [Ilepuoguueckuil 3aKoOH VG4, YIRS 2
2.2, YK-2.6,
J.1.Menneneena Ctpoenue aToMma. OIK-1.1,
OCHOBHBIE THITBI XMMHYECKOI CBSI3HU OITK-1.2
3. Paznen 3. Xumuueckas CBSI3b U CTPOCHUE 2
MOJICKYI
Jleximus Ne 3. Xwumunueckas | YK-1.4, VK- 2
CBSI3b U CTPOEHUE MOJICKYJI 2.2, YK-2.6,
OIIK-1.1,
OIIK-1.2
4, Pa3nen 4. OcCHOBBI XUMHAYECKOM 6
KMHETUKH. XMUMHYECKOE PABHOBECHE.
Tema Jlexnusa Ne 4. VK-14, VK- 2
(Xumunueck | KuneTrika XUMHYECKUX 2.2, YK-2.6,
ast peaxkumii. XuMU4YeCKoe OIIK-1.1,
KMHETUKA U | PABHOBECHE OI1K-1.2
paBHOBecue | JlabopatopHas pabora Ne 3. | YK-1.4, VK- | 3amwura 4
B CxopocTh XUMHUYECKHX 2.2, YK-2.6, | mabGopato
TOMOI'€HHBI | pEAKLIH. OIIK-1.1, PHBIX
X OIlK-1.2 paoor,
CHUCTEMaXx) pericHue
3a7a4
4, Pa3nen S. Boga. PactBopsr. 6
Tema Jlexmust Ne 5. Bopa. VK-14, VK- 2
(Bona. PactBopHI 2.2, YK-2.6,
PacTBopbl. OIIK-1.1,
Pacuem OIIK-1.2
konyenmpa | JlabopatopHas padora Ne4. VYK-1.4, VK- | 3ammura 2
yuu [IpuroroByieHue pacTBOpPOB 2.2, VK-2.6, | naboparo
PAacmeopos | 3anaHHON KOHIIEHTPAIHH OIIK-1.1, PHBIX
) OIIK-1.2 pabor,
TECTUPOBa
HHe
JlabopaTtopHas pabota Ne5. VYK-1.4, VK- | 3ammura 2
Ornpenenenue KeCTKOCTH 2.2, YK-2.6, | mabopato
BOJIbI OIIK-1.1, PHBIX
OIlK-1.2 pabor,

penieHue




DopMuUpyeMbl Bun Ko
No Ne u Ha3BaHue Jekuumii/ | © KOHTPOJIb | JI-
" | Ne pazaena J1200paTOPHBIX/ KOMHIETEHIHMH | yoro BO
n/n . | (muaukaTop
NPAKTHYCCKHUX 3AHATHH | 0 oryocenyg) | MEPOTIPH | vac
SATHUS OB
3a1a4
S. Pa3nen 6. Boanbie pacTBopbI 8
3JIEKTPOJINTOB
Tema Jlexmms Ne 6 Bomabie VK-14, VK- 2
(BoxHble PacTBOPHI AJICKTPOJIUTOB 2.2, YK-2.6,
PacTBOPHI OIIK-1.1,
AIICKTPOIUT OIIK-1.2
OB) Jlabopatopnas pabdota 6. VYK-1.4, VK- | 3amura 6
DJIeKTpUYECKas 2.2, VK-2.6, | nabopato
nuccorumanus. pH, rugponns OIIK-1.1, PHBIX
CoOJICH. OIIK-1.2
paoor,
TECTUPOBA
HUE,
KOJIJIOKBH
yM
6. Pasznen 7. OKuCIUTEILHO- 6
BOCCTAHOBUTEJIHHBIC MPOTIECCHI
Tema Jlexmusa Ne/. OkucmmrensHo- | YK-1.4, VK- 2
(OkucnuTe | BOCCTAHOBUTEILHBIC 2.2, YK-2.6,
JILHO- MPOLECCHI. OIIK-1.1,
BOCCTaHOBHU OIIK-1.2
TEJIbHBIE Jlabopatopnast pabota Ne7 VYK-1.4, VK- | 3amura 4
nporecchl). | OKUCIUTEIBHO- 2.2, YK-2.6, | maboparo
BOCCTAHOBHUTEIbHBIC OIIK-1.1, PHBIX
peaKINH. OIIK-1.2 pabor,
TECTUPOBA
HUE
7. Pa3aen 8. MeTtaiuisl U CIUIaBEL. 6
DIEKTPOXUMHYCCKHUE TPOIECCHI
Tema Jlexims Ne 8. Mertamisl VK-14, YK- 2
(Koppo3sust | criiaBbl. 2.2, YK-2.6,
METAJUIOB, | DJIEKTPOXUMHUYECKHUE OIIK-1.1,
3alIUTa OT | MPOLECCHI OIIK-1.2
Koppo3un). | JlaGopartopHas padora Ne 8. | YK-1.4, VK- | 3amura 2
Koppo3zus metanios. 2.2, YK-2.6, | nabGoparto
OIIK-1.1, PHBIX
OIIK-1.2 pabor,




DopMuUpyeMbl Bun Ko
No Ne 1 HazBaHuMe JeKuuii/ e KOHTPOJIb | JI-
" | Ne pazaena J1200paTOPHBIX/ KOMHIETEHIHMH | yoro BO
n/n . | (muaukaTop
NPAKTHYCCKHUX 3AHATHH | 0 oryocenyg) | MEPOTIPH | vac
SITHS 0B
TECTUPOBA
HUE
Jlabopatopuas padota Ne 9 | YK-1.4, VK- | 3ammura 2
CBoOICTBa METAIIOB 2.2, YK-2.6, | mabopato
OIIK-1.1, PHBIX
OI1K-1.2 paboT
8. Pa3nen 9 JlucniepcHbIE CUCTEMBI. 4
Komnouanasie pactBopbl. OCHOBBI XUMUHU
BSDKYIITUX MaTepUaIoB
JlabopaTtopnas pabora Ne 10. | YK-1.4, YK- | 3ammura 4
[Tory4yeHne KOUTOUIHO- 2.2, YK-2.6, | mabopato
JTACTIEPCHBIX CUCTEM U OIIK-1.1, PHBIX
BSKYILMX BELLIECTB OIIK-1.2 | pabot,kon
JIOKBHYM
Paspnes 10. OcHOBBI OpraHNYECKON XUMHUHU 4
Q. U XMMHUH BBICOKOMOJICKYJIIPHBIX
coenunenuii (BMC)
Jlabopatopnas pabora Ne 11. | YK-1.4, VK- | 3amura 4
CBoiicTBa 2.2, YK-2.6, | mabGopato
BBICOKOMOJIEKYJISIPHBIX OIIK-1.1, PHBIX
COCIMHEHHIN. OIIK-1.2 pabot
BCEI'O 50
OYHASA ®OPMA OBYUEHUA
Tadauma 5
IlepeyeHb BOMPOCOB I CAMOCTOATEILHOTO H3YUYEeHHUsT TUCITUIIJIMHBI
Ne Ne pasgena n Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB /I
n/n TeMbI CaAaMOCTOSITEJIbHOI0 U3yYCHUS
Pa3pen 1
1. | Tema 1. OcHoBHBIC | 3aKOH  DKBHBAJICHTOB. 3aKOH IIOCTOSIHCTBA




Ne Ne paznena u ITepeyennb paccMaTpuBaeMbIX BOIIPOCOB JIsI
n/n TEéMbI CAaMOCTOATEIBHOIO H3YYCHUHA
MOHSATHS M 3aKOHBI | cOcTaBa. 3akoH coxpaHeHus Maccel. (YK-1.4,
XUMUH. YK-2.2, YK-2.6, OIIK-1.1, OIIK-1.2)
Onepeemuxa
XUMUYECKUX
peaxyuii
Pa3znen 2
2. | Tema 1. Crpoenue | KBantoBsie uncna. [lepuoanyeckuii 3akoH. (YK-
aToma. 1.4, YK-2.2, VK-2.6, OIIK-1.1, OIIK-1.2)
[Tepnoanueckuii
3aKO0H
Paznen 3
3. | Tema 1. | KoBanenTtHas, nonHas cBsizu. KoopauHarmonnast
Xumudeckas cBs3b | cBsa3b. (YK-1.4, VK-2.2, VK-2.6, OIIK-1.1,
U ctpoenue | OINK-1.2)
MOJIEKYI
Paznen 4
4, | Tema 1. 3akoH jaeucTByromux Macc. 3akoH Bant-I'odda.
XumMu4aeckast Oneprus aktuBanuu. (YK-1.4, YK-2.2, VK-2.6,
KWHETUKA U OIIK-1.1, OIIK-1.2)
paBHOBECHC B
TOMOTEHHBIX
CUCTEMaX.
Pa3nmen S
5. |Tema 1. Boga. | CriocoObl BeIpaXK€HHs COCTaBa pacTBOpa.
PactBopbl. Pacuem | (YK-1.4, YK-2.2, YK-2.6, OIIK-1.1, OIIK-1.2)
KOHYeHmpayuu
pacmeopos
Pa3nea 6
6 |Tema 1. Bognsie | lonnoe mnpousBenenrne Boabl. BomopomHbrit
PacTBOPHI nokazarens pH. (YK-1.4, VYK-2.2, VK-2.6,
AJIEKTPOJIUTOB OIIK-1.1, OIIK-1.2)
Paznen 7
7 | Tema 1. | Haubonee BAOKHBIE OKHCJIUTEINHN 151
OxucnuTensHo- BOCCTAHOBUTENIM. 3aBHCHUMOCTb HAmpaBJICHUS
BOCCTAHOBUTEJBHBI | TPOTEKAHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX

€ MPOLIECChHI

peakiuii ot pH cpensl. (YK-1.4, YK-2.2, VK-




Ne Ne pasaeja u Ilepeyenb paccMaTpuBaeMbIX BOIPOCOB I
n/n TeMbI CaMOCTOSITEJIbHOI'0 M3YYEeHUs

2.6, OIIK-1.1, OIIK-1.2)

Pasznen 8

8 |Tema 1. Mertamnsl | ['anbBannueckuii DIIEMEHT. Crpoenue.
u criaBsl. | [Iporecchl, NpOTEKaroIKe B TalbBAaHUYCCKOM
Onexkrpoxumuueck | anemente. (YK-1.4, YK-2.2, VK-2.6, OIIK-1.1,
M€ MPOIIECCHI OIIK-1.2)
Pa3zgen 11

9 |Tema 1. Kiiaccel | OkcHabI, KHCIOTHI, OCHOBAHMS, COJIN.
HEOPraHUYECKHUX (YK-14, YK-2.2, YK-2.6, OIIK-1.1, OIIK-1.2)

COCMHEHUN
5. Odpa3oBarejibHbIE TEXHOJIOTHH
Tadanua 6
IIpyuMeHeHHe AKTHUBHBIX U MHTEPAKTUBHBIX 00Pa30BaTeJIbHbIX TEXHOJIOTHIA
e HaumeHoBaHMe HCIOJIb3yeMbIX AKTHBHBIX
/i Tema u ¢popma 3aHsATHS 1 MHTEPAKTUBHBIX OﬁpaEOBaTeHbeIX
TEXHOJIOTHH
1. KauecTBeHHBbII JIP | MeTo paboThl B MJIBIX TpyNmax (pe3ysbTaT
aHaIu3 pabOThI CTYIEHYECKUX UCCIIEI0BATEIbCKUX
rpyrm)
2. Crpoenune atoma u JI | Jlexuusi-Bu3yanuzanus (MHTEpaKTUBHAsS
XUMUYECKas CBS3b JIEKIIUS C TPUMEHEHUEM BHUJICO- U
ay1IMoMaTepuaoB)

Jlabopatopnas pabota «KadecTBEHHBIN aHAIN3 HOHOBY
Llenv: omnpenenuTh € TMOMOLIBIO AHAJUTUYECKUX PEAKLIHUN COCTaB BEILECTBA,
HAXO/ISAIIErocs B BBIJAHHOM JIJIsI UCCIIEOBAHMM 00pasiie
O6opynoBanue: MPOOUPKH, XUMUYECKHUE PEAKTUBBI, BOAsSHAs OaHs, eHTpudyra
Xon 3aHATUSA
1.Opranu3zaiuOHHBIIT MOMEHT
[IpuBeTcTBUE, MpOBEpKa TOTOBHOCTH TPYIIbl K 3aHATHUIO, CO3JIaHHE pabouei
00CTaHOBKHM B TPYIIIIE, pacrpeeieHue CTyACHTOB M0 MaJIbIM TPYTIIaM.
11. Co3nanue npobsieMHON cuTyanuu (03By4YMBaHUE 3aIaHUS)
3aoanue: TPOW3BECTHU XUMHUYECKUN aHaIU3 CMECH KAaTHOHOB M AaHHOHOB B
pacTBOpE HEU3BECTHOI'O BEUIECTBA
BeimonauTh paboTy: a) B CTPOTOM COOTBETCTBHUH  aTOPUTMOM JACHCTBUH; 0)
CaMOCTOSITEJIbHO HAWTH HECTAHAAPTHBIC ITyTH PEIICHUS MOCTABICHHOM 3aja4u
111.I1epBsiii dTall: BBHIMOTHEHHE PaOOTHI B CTPOTOM COOTBETCTBHUU C aJITOPUTMOM
JIEUCTBUM
ANTOPUTM BBITIOJTHEHUS PAOOTHI
1.3yunTh npaBuia TEXHUKU O€30MACHOCTH MPHU pabOTe C KMUCIOTAaMU U IIEJI0YaMHU




2.Byunth coaepkaHue Y4eOHOro mOCOOMs, TOHATh MOCIEA0BATEIHHOCTh
BBITIOJIHEHUS JKCIIEPUMEHTA, OCHOBHBIE OIEpalid KayeCTBEHHOTO aHalu3a,
npaBuiia paboThl C EHTPUPYTOHl, COCTABUTH IPAPUUECKYIO OJIOK-CXEMY aHAJIU3a.
3.IIpousBectu npeaBapUTEIbHBIC UCTIBITAHUS J1JIs1 BHITIOJIHEHUS aHA3a
4.BBINOJHUTD ACHCTBUS B CTPOTOM COOTBETCTBUHU C aJITOPUTMOM
1)[IpenBapuTeabHbIC HWCHBITAHUS: JO0aBUTh HHIUKATOp K OTOOpaHHOW mpoole,
Cc/ieJiaB MPEANOJI0KEHHUS O BO3MOKHOM KJIaCCE BEILIECTB B CBSA3M C OOHAPYKEHHEM
KHUCJIOW, HEWTPaJbHOM WM IIEJIIOYHOW Cpeapl pacTtBopa. B 3aBucHMoCTH OT
MOJlyYEHHOTO pe3yjbTaTra, XOJ JalbHEWINEro aHamu3a OyIeT HECKOJIbKO
pa3anyaThCsl.

2)CHucTeMaTHIeCKUi aHan3 0OHApYKEHHUSI KaTHOHOB: NMPWIIATh K B3ATOW Mpode
pEeaKTUB-OCaTUTENb 3 TPYIIbI KaTHOHOB. [Ipy BhIMaseHnn ocaaka, MepeBeCTH €ro
B PacTBOpP M C TIOMOIIBIO KAYECTBEHHBIX PEaKIIUii OMPEACIUTh IPUCYTCTBHE HOHOB
Fe” u  Al"™. Ecim ocaiok He BBIMAN, MPUCTYIHTh K OCAXKACHHIO 2 TPYIIIbI
KaTUOHOB. BpImaBmmii ocajiok MOHOB 2 TpyHibl PacTBOPUTH, JOOABUB COJISHYIO
kucnoty. llepeBectm peakuuio cpenbl pacTBOpa B HEUTpalbHYIO WU
crmaGomenounyio. C MOMOIIBIO KAYeCTBEHHONW PEAKIMH OmpeneiuTh uoH Ca*,
OTeNMB 0Ca0K 2 IPYIIIBI, KAYECTBEHHO 0OHAPYk HUTh B duisTpare non Mg B
OTJEJIBHON Npo0€ HCXOJHOrO pacTBOpa C IMOMOILBIO Kaue€CTBEHHBIX DPEAKIIHUi
onpeneauTs noH NH,".

3)CucreMaTH4ecKrii aHanu3 OOHApPY)KEHUSI aHWOHOB: MPHJIMB K MpobOe ¢ BOAHOMN
BBITSDKKOW pacTBOp XJopuaa Oapus, KauyeCTBEHHO OOHAPYXHUTh COJEp)KaHUE
cynbdar-rona SO~ B o6pasie.

4)Cnenath BBIBOABI IO TIPOBeeHHON paboTe. COCTaBUTh OTUET MO aHAJIU3Y CMECU
KaTHOHOB U aHUOHOB.

Crenenb chOpMUPOBAHHOCTH KOMIIETSHIIMIA OINPEAETSETCS BHICTaBIEHHEM OaJlioB
3a Ka)KJ0€ BBITIOJTHEHHOE JIEWCTBHUE:

[TpaBmiibHOCTH TOAOOPA PEAKTUBOB JIJIsl aHATIU3A

BrinonHeHne paboThl B 4€TKOM COOTBETCTBUU AITOPUTMY

CocraBieHne 0JI0K-CXEMbI aHAJIN3a CMECH

HccnenoBanue oOpas3la ¢ MOMOUIbIO HMHAUKATOpa (BBIBOJBI MO IOJIYYEHHBIM
pe3yabTaram)

[TpoBeneHne aHATUTHUECKUX pEaKIUid OOHApYKEHUs KaTUOHOB (BBIBOJBI IIO
MOJTy4YE€HHBIM Pe3yJIbTaTaM)

[IpoBeneHne aHATUTHUYECKUX peEaKIUid OOHApYKEHHUS aHWUOHOB (BBIBOJABI TI0
MOJTy4YE€HHBIM Pe3yJIbTaTaM)

BriBoibI 110 paboTe, COCTaBICHUE OTYETA MO aHAIU3Y (pe3yJIbTaT)

V1. Bropoii 3Tan paboThl: co3JaHNE HECTAHAAPTHON CUTyallun

3adanue: MpeaNONOXKUM, YTO B JaOOPATOPUHU OTCYTCTBYET PEAKTHUB-OCATUTEND 3
rpymnmnbl KaTHOHOB. [IpennoxuTe BO3MOKHbBIE TTyTH POBEIACHHS aHaIN3a.

Ha nanHowm stane yyammecs JOJKHbI

-IIPUHUMATH PEIICHUS B CTAHAAPTHBIX U HECTAHJIAPTHBIX CUTYAIIUSIX

-HECTU OTBETCTBEHHOCTD 3a MPUHSATHIEC PEILICHUS




-OCYIIECTBIISITh TMOWUCK W HCIOJb30BaHWe WH(pOpManuu, HEOoOXOIUMOW s
() PEKTUBHOTO BBITIOJIHEHUS IIOCTABJICHHBIX 3a/1a4, IPOPECCHOHATLHOTO U
JUYHOCTHOTO Pa3BUTHSI.

CTyneHTBl cCaMOCTOSITEIFHO OMPEACIISAIOT X0/ aHAIN3a, COCTaBJISAIOT IJIaH PabOTHI.
[Tocne BbIOIHEHUST PAOOTHI TPYIIIIAMH TIPOUCXOIUT OOCYKIECHUE MPEI0KEHHBIX
BapUAHTOB aHAJIM3A.

V11. IloaBeneHne UTOroB 3aHATHA.

6.Telcyumi71 KOHTPOJIb YCIIEBACMOCTH M IIPOMEKYTOYHAA aTTECTAalluA 110
HUTOraM 0CBOCHUSA NTUCHUIIIMHDBI

6.1. TunoBbie KOHTPOJIbHBIC 32/JaHUS UJIM HHbIC MaTepPHUAJIbl, HEOOXOAUMBbIE
JJIS OLl€HKH 3HAHUI, YMEHUI U HABBIKOB M (WJIH) ONbITA eATEJIbHOCTH

1.TecThbl A1 TEKYHIET0 KOHTPOJISI 3HAHUMA 00Y4AKOIIMXCS

Tema. Knaccugukanusi HEOpraHUYECKUX COCTUHEHUN

KHS

No | BOITPOCBHI OTtBeTnl

nn

1 |Kakue u3 nepeuncieHHbIX CaO
OKCHIOB ABIAIOTCSI NO,
Hecoseo0pazyronmumMu? NO

CUQO

2 |Kakoii oTBET MpaBUILHO Kucnora

XapakTepUu3yeT COCTUHEHUE - [unpun

KHCJias1 COJIb

peakuuii IpuUBEIET K
00pa3oBaHUIO OCHOBHOM coJI?

AHTUApUA
3 |Kakue u3 nmepeyncieHHBIX Ba(NO;),+NaOH —
pEaKINii MPOTEKAIOT Ba(NOs), + Na,S0O, —
HEeoOpaTUMO? Ba(NO,), + CaCl, —
Ba(NOs), +Nas;PO, —
4 |C KaKUMH U3 IEPEUUCIICHHBIX H»S
BEILICCTB MOXKET pearupoBaTh NaOH
dbocdopnas kuciora? N,O,
CaO
5 |Kakas u3 yka3aHHBIX Mg(OH), + 2HCI —

Mg(OH), +2HNO; —

Mg(OH), + HCI —




Mg(OH), + Mg(HCO;), ~

Tema. OKHCIINTEIFHO-BOCCTAHOBUTEIBLHBIC pCaKnnn

Ne  |BOITPOCHI OTBETDI
i
1. |Omnpenenute cTeneHb OKUCIeHus xenesa |0
B HOHE +1
[Fe(CN)s]* +2
+3
2. Kakue 13 yka3zaHHBIX BEIIESCTB NaCrO,
MPOSBJISIIOT TOJIBKO OKUCIUTEIIbHBIC Na,Cr,0;
CBOMCTBA? HCroO,
Na,CrO4
3.  |Ompenenute DJIC peakiuu (ycIoBuUs 0,60 B
CTaHJIapTHBIE): 0,358
2KMnO, + 10FeSO, + 8H,S0, — 0,74 B
5Fe,(SOy); + K,SO4 + 2MnSO, + 8H,0 2285
4.  |PacctaBbTe KOXDPHUITMEHTHI U 9
OTIPEIIEITUTE UX CYMMY B CIIEAYIOIIEM 15
ypaBHenun peakmuu: Cl, + NaOH — 17
NaClO3; + NaCl + H,0 18
5. |[Uemy paBHa SKBUBaJCHTHAsl Macca 66,0
OKHUCJITUTEIS B PEAKITUH: 24.0
As,0; + 3C = 2As + 3CO 33,0
36,0

2. Ilpumep pacueTHOi padoThI

1. Beruriciure 3KBUBAJICHTHYIO Maccy KoOaibTa B COSMHEHUU €T0 C CepoH, 3Hasl,
4TO Ha 5 T KoOanbTa mpuxoauTcst 2.725 T cepbl, BAIGHTHOCTh KOTOPOW paBHA 2.
Uemy paBHa BasieHTHOCTh CO B 9TOM COEAMHEHUN?

2. Uemy paBHa Macca U o0beM (ycioBus HopMmanbHble) 0.15-10% momekyn
kuciopona? C KakMM KOJUYECTBOM KajbIlMsS MOYXET IPOpearupoBaTh 3TO
KOJIMYECTBO KUCIOpoaa?



3. [IpeacTtaBuTh AMEKTPOHHO-CTPYKTYPHBIE (hOPMYJIIBI SJIEMEHTOB C MOPSIAKOBBIMU
HomepamMu 8 U 16. CKOJBKO HECHApEHHBIX DJIEKTPOHOB HMMEIOT aTOMBI 3THUX
AeMEeHTOB? MOXET JIM 3TO YUCIIO YBEIMUYUBATHCS MTPU BO30YKIECHUU aToMa?

4. Kak U3MeHSI0TCS CBOMCTBA AJIEMEHTOB C YBEIMUYEHHUEM IMOPSAKOBOTO HOMEpa B
NepuoJiax M TJaBHBIX MOATpyNnax mnepuoaudeckoil cucrembl? ['me B Tabmwmile
1. 1. MeHnpaeneeBa HaXOAUTCS CaMbld AKTUBHBIM METAI U CaMbIM aKTHBHBIN
Hemera?  IlpeacraBpTe  2JMEKTPOHHYI0  KOHQUTYpAlMIO WX  BHEIIHHUX
DHEPreTUYECKUX YPOBHEU.

5. YeM 00yCITOBIICHO 3HAYUTEIHLHOE CXOJCTBO B cBoMcTBaxX O-3memenToB? OTBET
IIPOWJUTIOCTPUPYHTE HA PUMEPE dJIEMEHTOB 3-ro nepuona. [Ipuseaure
AIIEKTPOHHO-CTPYKTYPHBIC (DOPMYJIIBI aTOMOB CKaHIUS U IUHKA. B yem mx
CXOJCTBO?

6. Uro Takoe ruOpummm3arus atoMHbIX opoOutanei? Ilouemy wmomekyna HCI
noJyisipHa, a moisiekyna BeF,, cogepxkamias B cebe Oomnee moisspHbie cBsizu Be-F,
HeT?

7. Kakas u3 monekyn - BF; unu NF; - nmonspua? Kakue tumnsl ruGpuauzanuu
opOuTaNel MPOUCXOAAT MPU 00PA30BAHUH ITUX MOJICKYJ?

8. YkasaTh THI XUMHYECKOH CBA3HM B MOHE rHapokconus HzO'. Uem sBnseTcss HOH
BOJIOPO/Ia U BOJIa pU 00pa30BaHUM 3TOTO HOHA?

9. nst nanHo# xumuueckoit peakuuu 2B(1B) + 3Hy(1) — 2BH3(1)

HaIUIITUTE KWHETUYECKOe ypaBHEHHE. PaccunraiiTe, KaKk W3MEHHUTCS CKOPOCTh
peaKknmuu TPU YKa3aHHBIX HW3MEHEHUSAX YCJIOBHUH TPOTCKAHUS pPEaKIUd a)
YBEJIMYUTH JaBiieHHe B 4 pa3a; 0) moBbicuTh Temmneparypy ¢ 20°C mo 100°C (y =
2).

10. PaBuoBecue cucremsr: CO,+H, 2 CO+H,0

YCTaHOBWJIOCH TIPH CIICTYIOIINX KOHIICHTPAIMAX YYACTBYIOIIUX B HEM BEIIECTB:
[CO;] =2.25 monw/n, [Hy] = 0.25 monw/n, [CO] = [H,O] = 0.75 monb/n
Onpenenute KOHCTAHTY paBHOBecHs U ucxoaHble KoHieHTpauu CO, u Hy.
11.[ns mannoi peakiuu 2Ny(t) + 6H,O(r) — 4NHj(r) + 30,(r) paccuuraiite
n3MeHeHue OSHTanbluu AHygg, 3HTpOmMHM AS,9g u dHeprum [u606ca AGjgs.
PaccuuTaiiTe TeMnepaTypHyo 0071acTh CAMOTIPOU3BOIBLHOTO IPOTEKAHKS PEAKITUH.
PaccunraiilTe KOHCTAaHTy paBHOBECHs JAHHOM pEAKUUM IIPpU CTaHAAPTHBIX
YCIIOBHSIX (TaOMHIIBI CTAHIAPTHBIX TEPMOJIMHAMUUYECKHUX IMOTEHITNATIOB TIPUBEACHBI
B CIIPABOYHHUKE).

12. Beruucnute TemiaoBou 3G (HeKT U HAMUIIUTE TEPMOXUMHUUECKOE YPaBHEHUE
peakuuu ropeHus onHoro Mo 3taHa CoHgr, B pe3ylibTare KOTOpOi 00pa3yroTcs
napsl Bojbl U okcuj yriepoaa (IV). Ycinosus ctangapTHbIe.

13. meetcs nBa obpasia CUIbLBUHUTA (KaHitHOE yaoopenue), cogepxammx 40%
K;O n 10% K,0O. B kakmx MacCOBBIX COOTHOIIEHHSIX HAA0 CMeEIIWBaTh o00a
oOpa3ma J1si IPUroTOBJICHUS cMecH, coaepkameh 20% K,0?

Ckonbko rpammoB NaCl morpebyercst ams mpurotorienuss 1 1 10% pactBopa,
ILIOTHOCTB KOTOporo 1,1 r/em>?

14. Ha mnedtpammzanmio 40 wmn (0.2 H. pactBopa THIPOKCHIA HATPHS
U3pacxo/ioBaHo 44 MIl pacTBOpa COJISHOM KHUCJIOTHI. BBIUHMCINTE HOpMalbHYIO
KOHLIEHTPAIUIO JAHHOM KUCJIOTHI U KOJIMYECTBO TPaMMOB €€ B 1 J1 pacTBopa.



15. B dem 3akmiouaeTcs CXOJICTBO B IOBEIECHHWM pPa30aBIEHHBIX PacTBOPOB
HEAJIEKTPOJIUTOB € H€abHBIMU razamu? KakuM ocMOTHYECKUM AaBICHUEM IPHU
27°C obnagaet pactBop, B 100 mi1 koToporo coaepxutcs 9 r rimoko3bl CgHi2067
16. B kakoM MaccoBOM COOTHOIIEHUHU HYKHO cMemaTh 3THiIeHrKoiIb CoHy(OH),
C BOJIOM, UTOOBI MOJIYYUTHh aHTU(PpU3, 3aMep3atoruii mpu -30°C?
17. TIpu pactBopenuu 10.24 r cepel B 200 r aHWIMHA TeMmIeparypa KUIICHUS
noixyyeHHoro pacteopa Ha (.74°C Bplme, YeM YHCTOTO PAaCTBOPHUTEII.
OnpenenuTp, CKOJIBKO aTOMOB CEPbl BXOAUT B COCTAB OJTHON MOJICKYJIBI.
18. IlpuBenute nmpuUMephbl peakuil MOTYYEHUsI KOJUIOUIHBIX PacTBOPOB METOJI0M
XAMHUYECKON KOHJICHCALINH.
19. OObsicHUTE CTpOEHHE MHULEIB JHO(GOOHOrO KOJJIOWJAa Ha KOHKPETHOM
npuMepe. [loueMy murnienna HeltpaapHa?
20. Vkaxute (QaKTOphl YCTOWYMBOCTH KOJUIOUJIHBIX cucTeM. YTo Takoe
KOAryJisius, Mopor Koaryisiuuu?
21. B xakom nopsiake cienyet cnuBath pacTBOpbl AGNO; u Kl, ytoOb1 momyunTs
KOJUIOMJHYI0 CHCTEMY C YacTHUIIAMHM, HECYIIMMH: a) TIOJIOKHUTEIbHbIC
AIEKTPUUECKUE 3apsjbl; 0) OTpULIaTENbHBIC dJIEKTpUuueckue 3apsiabl? Hamuiure
(hopMyJIBI MHUIICIIT 00pa3yIOITUXCS 30JIeH.
22. HanumuTte ypaBHEHUS CTyNEeHYATOM qucconuanu opTodhochopHOil KUCTOTHI.
KoHcraHnTa auccounanuy 3TOM KHUCIOTHI MO MepBoM cTyneHu K; paBHa 7.5:107,
Yemy paBHaA cTeneHb deKTpoauTnyeckon aucconumannu B 0.1 M pactBope 3tou
KHUCJIOTHI?
23. BeruucauTe noHHYIO CHITY pacTBopa, comepskariero 0.01 moms/m CaSO4 u 0.01
moub/11 CaCl,. YeMy paBHa akKTUBHOCTh HOHOB B 3TOM pacTBOpe?
24. Yemy paBHa KOHLEHTpalys HMOHOB Bojopoaa B pactBope, pOH kotoporo
paBeH 6,477
25. CocraBbTe MOJICKYJSIPHBIC YpaBHEHHUS PEAKIMi, KOTOPbIE BBIPAKAIOTCS
MOHHBIMU YPaBHECHUSIMU:
Fe®* + S* = FeS,
Al(OH)3 + OH = AIOZ_ + ZHZO,
CH3;COO + H+ = CH3COOH,
Ag” + ClI" = AgCl.
26. Hamummre B MOJEKYISpHOW M HMOHHOM (hopMe ypaBHEHHUS pEaKIIWi,
MPOTEKAIOIIUX MEXIY BEIIECTBAMMU:
a) K,S + H,SOy, 0) Fe(OH); + HNO;,
B) CH;COOH + NH,OH, r) Na,SO, + BacCl,,
1) MgCO; + HCI.
27. YKaxuTe, KaKue U3 NMEePEUYUCICHHBIX HUXKE COJEH MOJIBEPraroTCsi TUIPOJIH3Y:
Na,S, CuSO,, NaCl, NH;NO3;? Hamuimte COOTBETCTBYIOIIHE YPABHEHHUS PEaKITUit
B MOJICKYJIIPHON ¥ HOHHOU (hopMme.

28. PaccraBpTe KOI(PPUITMEHTHI B YPABHCHUSX PEAKIIUN, UAYITUX 110 CXEMaM:
Cr2(804)3+KOH+H202_’KszO4+KQSO4+H20,
P+HNO3;+H,0—H;PO,+NO.

Onpenenurte, NPOTEKAET JU CaMOIPOU3BOJBHO BTOpas peakius B MIPSIMOM
HaIpaBJICHUU.



29. MaraueByl0 IUIACTUHKY OMYCTWIM B pacTtBop ero comu. I[lpum stom
DJIGKTPOJIHBIA TOTEHIMAI Marausi okasajics paBHbIM (-2,41 B). Bwraucnurth
KOHIICHTPAIUIO HOHOB MarHus B MOJIB/JI.
30. CoctaBuUTh CXeMy TallbBAHUYECKOTO AJIEMEHTa, B OCHOBE KOTOPOTO JICKHUT
peaxius, IpoTeKaroIias Mo ypaBHEHHIO:

Ni + Pb(N03)2 = Nl(NO3)2+Pb
Hanucath 537eKTpOHHBIE ypaBHEHHUS aHOJHOTO W KAaTOAHOTO IPOIIECCOB,
Berunciuts IJIC storo smemenra, ecim [Ni2Y] = 0.1 moms/n, [Pb*] = 0.001
MOJIB/ L.
31. CkoapKO TPaMMOB MU BBIICIUTCS Ha KATOME MPH DJIEKTPOJIM3E pacTBOpa
CuSO, B Teuenue S yacoB npu cuie Toka 0.8 A?
32.  CocTaBUTb CXEMBI AJIEKTPOJIM3a BOITHOTO PacTBOpa CyibdaTa MEIu, €CIv: a)
aHOJl MEJIHBIN, 0) aHOJ YTOJIbHBIN.
33. Kakwe MeTtayuibl MOTYT OBITh 3alllMIIEHB OT KOPPO3UU MPOTEKTOPHBIM
METOJIOM, €CJIM B KadyecTBE MPOTEKTOpa MCIOJL30BaTh cBHUHEN? Kakyio poib
(KaTo/a UM aHOJ1a) UTPAET CBUHEIL B 3TOM BHUJIE 3alIUTHl METAJUIOB OT KOPPO3Un?
Kakum o0pa3oM MOXXHO 3alIUTUTh OT KOPPO3UU TMOA3EMHBIN TpyOOmpoBO?

HpI/IB€CTI/I COOTBCTCTBYIOIIUEC CXEMbI, YKA3aTb aHOJHBIC U KATOJHBIC Y4aCTKH.

34. CocraBpTe cXxeMy peakluu MNOJIy4deHHs OeH3ona u3 aueruwieHa. CKOJIbKO
OeH3071a MOXKHO moJdy4uuTh u3 10 11 arerusieHa (yciaoBUsS HOPMaJbHBIE), €CIU
BbIXO/J] OeH3011a cocTaniseT 70%?

35.  TlommMepoM Kakoro HEMpEeAEIbHOTO YITIEBOAOPOAA SIBISETCS HATYpalbHbIN
Kay4dyK? CHHTETHYECKHM Kayudyk? Kakue CTpyKTypHbIE U3MEHEHUS IPOUCXOIAT
IpY ByJKaHU3alUuu Kaydyka? Uto Takoe pe3uHa? 300HUT?

36. Uewm oTiamyaeTcs mMpouecc NOJMKOHICHCAUH OT Ipolecca MoJIuMepu3anum?
CocraBbTe cxeMy NMOJIMKOHAECHCAIUY aMUHOKAITPOHOBOM KHUCIIOTBHI.

3AAHUA JUTA PACYETHO-I' PAOUHYECKHX PABOT:

Bapuanm Nel

1. Paccunrath ckauok tutpoBanus 10 mur 0,1 MHCI 0,1 M NaOH

2. Paccuurate pH pacTtBOpa, momgydeHHOTO TpU TUTpoBanuu, eciu k 20 mi 0,1
M CH3COOH npunutet cnenytonue konmyectsa 0,1 M KOH: a) 18,5 mum; 6) 20
MJI; B) 21,5 M.

3. PacTBOp comsiHO# KHCIOTHI ¢ KoHIleHTparuei 0,1 H. ObUT HEHTpaM30BaH TPH
tutpoBanuu 0,1 H. pactBopom NaOH na 80%. Paccuurtate pH mnosydeHHoro
pacTtBopa.

4. Paccumtath mnorpemHocts TtutpoBanus 20 wmu 0,1 M pactBopa HCIO0,1
M NaOH c¢ unankatopoM METUIIOBBIM OpaHXeBbIM (pT=4).

5. PaccuurtaTth KOHIIEHTpaIMIO LHMHKA, ecau mpu TuTpoBanuu 100 wmi 0,01
M pactBopa Zn(NOs), momwio 0,01 M pactBopa DATA (cumras, uyto pH
WU3MEHSETCS He3HAYUTENbHO): a) 55 mu1; 6) 100 mut; B) 105 M.



6. OmnpenenuTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIM TIOTCHIIMAT B PAacTBOPE,
nosrydeHHbIM 1ipu npuiiuBanuu 20 mut 0,1 M FeSO,4 u 18 mit 0,1 M KMnO,.

7. 25 M1 pacTBopa nepMaHTraHaTa Kaius ¢ TUTpoM 1o kuciaopoay 0,000811 r/mi
npubaBWIM K PAacTBOpY, coaepkamieMy u30bITok KI v KuCI0Ty, BBIIETUBIIMNACS
pu 3TOM Hox ortutpoBaiu 24,15 mi pactBopa THocynb(aTa HaTpusi. Paccuurathb
TuTp Na,S,03 1o oxy.

Bapuanm Ne2

1. Paccunrath ckauok tutpoBanus 50 mur 0,1 M NaOH 0,1 M HCI.

2. Paccuntate pH pactBOpa, mosiydeHHOro mpu TuUTpoBaHuu, ecau k 50 mi 0,1
M NH;OH npumutser cienyromue komuaectsa 0,1 MHCI: a) 45 mur; 6) 50 mur; B) 55
MUL

3. PactBop KOH ¢ xonnentpamueit 0,2 H. Obul HEUTpaTM30BaH NPU TUTPOBAHHUH
0,2 1. pactBopom HNO3 Ha 50%. Paccuurars pH nosydenHoro pactopa.

4. Paccuuratpy morpemtHocth TutpoBanus 10 mi 0,01 M pactBopa HCI10,01
M KOH ¢ nunaukatopoM METHIOBBIM OpaHkeBbIM (pT=4).

5. Paccuurarth KOHIEHTpalMiO0 IHWHKA, eciu npu TuTpoBanuu S50 wmi 0,01
M pactBopa Zn(NOs), momwio 0,01 M pactBopa D/JATA (cumras, uyto pH
U3MEHSETCSl He3HauuTenbHO): a) 40 mut; 6) 50 mut; B) 52 mut.

6. OmnpenenanuTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIM TMOTEHIIMAT B PAacTBOPE,
nosydyeHHbIM mipu mpuauBanuu 20 mi 0,1 M NagAsOsu 17 mn0,1 M pactBopa
I, (pH=9,0).

7. K pactBopy KI, conepxariemy cepHyto kuciory, npudasuiau 20,0 M pactBopa
0,0013 H. nepmaHraHaTa KaJus, BbIIACIMBIIAKICS IPU 3TOM HOJA OTTUTpOBaiu 25,9
MJT pacTBopa THOCYyb(haTa HaTpusi. PaccuntaTh HOPMAIBHOCTH pacTBopa Na,S;03.
Bapuanm Ne3

1. Paccunrars ckauok TurpoBanus 100 mi 0,2 MNH,OH 0,2 M HCI Paccuurats
pH pactBopa, mnonydeHHOro nmnpu TUTpoBaHuu, ecau k 25 wma0,01 M
NaOH npunuter cinenyromue konuuectsa 0,01 M CH3;COOH: a) 20 mur; 6) 25 mu;
B) 30 mu1.

2. PactBop KOH ¢ konnentpanueii 0,2 H. ObIT HEUTpATM30BaH MPU TUTPOBAHUU
0,2 u. pactBopoMm HCI Ha 60%. Paccuntats pH nosy4deHHOr0 pactBopa.

3. Paccumrtath mnorpemHocTh TuTpoBaHus 10 mm 0,1 M pacrBopa HCI 0,1
M pactBopom NaOH ¢ unaukaropom denondranennom (pT=9).

4. PaccunTaTh KOHIEHTpalUKO MarHus, eciau npu tutpoBanuu 100 ma 0,1
M pactBopa MQClI;, nomwio 75 min 0,1 M pactBopa 3/[TA.

5.0mpenenuTh OKHCIUTEIHHO-BOCCTAHOBUTENBHBIN TMOTEHIIMAT B  PacTBOpE,
nosydeHHbIM nipu npuimuBaHuu 20 ma 0,1 M FeSO, u 18 mi 0,1 M KMnO, (8 1,0
M H,SOy).

6. Ha turpoBanme naBecku 0,1133 T XuMHUYeCKH YHCTOrO OKcajaTa HATpUsi B
kucioit cpene momwio 20,75 mu pactBopa KMnO,. Onpenenuts HOPMaIbHOCTH
NepMaHTaHaTa KaJiusi U €r0 TUTP TIO KeJe3y.

Bapuanm No4

1. Paccumurath ckagok TutpoBanus 100 ma 0,1 M CH3;COOH 0,1 M NaOH.



2. Paccuurate pH pactBOpa, mosiyueHHOro mpu TUTpoBaHuu, ecnu kK 30 mu 0,2
M HCI npunuts! cienyromue koiaudectsa 0,2 MNH,OH: a) 25 mur; 6) 30 mur; B) 40
M.

3. PactBop KOH ¢ xonuentpanueit 0,1 H. ObUT HEUTpadnu30BaH NPH TUTPOBAHUHU
0,1 1. pactBopom HCI Ha 70%. Paccuntars pH nosy4deHHOT0 pacTBopa.

4. Paccuurtath mnorpemHocts TtutpoBanus 10 mun 0,1 M pacrBopa HCIO0,1
M pactBopom NaOH ¢ unaukaropom tumondranennom (pT=10).

5. Paccunrarth KOHIEHTpalUiO MarHus, eciu npu TutpoBanuu S50 wma 0,1
M pactBopa MgSO, momuio 25 M 0,1 M pactBopa D/ITA.

6. OmpenenuTh OKHCIUTEIBHO-BOCCTAHOBUTENBHBIM TOTEHIIMAT B PacTBOpE,
nosryaeHHbIM nipu niprmBaHuu 50 mi 0,1 M FeSO, u 60 mi 0,1 M KMnO, (B 1,0
M H,SOy,).

7. HaBecky 0,2133 r pyasl pacTtBopuiin B coyiiHOM kucioTe. Conepikaiieecs B
npobe xene3o BocctaHoBumu 10 Fe“  u orturposamu 17,20 ma 0,117 H. pacTsopa
KMnO,. OnpenenuTs NPOIEHTHOE COACPIKaHUE Keje3a B py/e.

3. TlpumepHbIi nepeyeHb BOMNPOCOB, BbIHOCUMbIX HA MPOMEXYTOUYHYIO
arrecraymio(3aver)

1. ArtoMHO-MonekynsipHOoe ydeHue. OCHOBHBIE XUMHUYECKHE TOHSATHUA: aTOM,
MOJIEKYJIA, JJIEMEHT.

2. OCHOBHBIE CTEXMOMETPHUYECKHE 3aKOHBl XMMHUH. 3aKOH COXPAHEHHS MacCChl
BEILIECTBA. 3AKOH B3aMMOCBSI3H MAaCChl M SJHEprun A. DUHIITEHHA.

3. 3aKOH MOCTOAHCTBA cocTaBa. JlanbTOHUIBI. bepTomnuabl. DKBUBAJICHT. 3aKOH
HKBUBAJIICHTOB. 3ak0oH ABoraapo. MosbHbIN 00beM rasa.

4. ®usnueckas CyUIHOCTb HSHEPreTHYecKHX 3PQPEKTOB XHUMHUUYECKUX PEaKLUM.
[Tonsitue sHTaNBIUN. TEPMOXUMHUUECKHUE 3AKOHBI.

5. CH0XHOCTh coOcTaBa aToMa. PajauoakTMBHOCTh. SliepHas MoJeiIb aToMma.
Crtpoenue 27eKTpOHHON 000JI0YKH aToMa Bojiopoa 1o bopy.

6. JIBolicTBEHHass KOPITYCKYJISIPHO-BOJIHOBAs MPUPOJA dJEKTpoHa. Y paBHeHUE [le-
bpoitns. AToMHas opOuTab.

7. XapakTepuCTUKa SHEPTUH JICKTPOHA YETHIPHbMS KBAHTOBBIMH YHCIIAMM.

8. Ilpumnuun Ilaymu. IlpaBwiio I'yHaga. ONEeKTpoHHass €MKOCTb YpPOBHEW H
IIOAYpPOBHEM.

9. Pacnpenenenue 3J€KTPOHOB B aroMax MO YpOBHSAM W NoaypoBHsM. I[IpaBuna
KieukoBckoro. [Ipumepsi.

10. s, p, d, f - eMEHTBI ¥ KX MECTO B MEPHUOJUYCCKON CHUCTEME XHMHUYCCKUX
anemeHToB [[.1. Menpaeneena.

11. CgoiicTBa CBOOOJIHBIX aTOMOB. DHEPrus MOHU3AIMU U SHEPTUsl CPOJACTBA K
DIEKTPOHY.

12. OTHOCUTENBbHAS ANEKTPOOTPULIATEIIBHOCTD JJIEMEHTOB.

13. Tlepuomgmueckuit 3axkon J[.M. MenneneeBa. CoBpemeHHas GHOpPMYIUPOBKA
MEPUOIMYECKOrO 3aKOHA.



14. ®usnueckuil CMBICI MOPSAKOBOTO HOMEpA 3JIEMEHTA B NEPUOJUYECKON
cucreMme xuMmudeckux anemeHToB [[.M. MenneneeBa. 3akon Mo3mnu.

15. Crpykrypa nepuoanueckoil cuctembol .M. MenneneeBa. XapakTepHCTHKA
TPYIII U IEPUOJIOB.

16. [leproauyeckuii 3aKOH B CBETE YUEHHUSI O CTPOEHUU aTOMOB.

17. KoBasieHTHast CBsA3b. MeXaHU3M BO3HUKHOBEHHSI KOBAJECHTHOM CBA3U.
CBoOIICTBA COETMHEHHI C KOBAJICHTHOMW CBSI3bIO.

18. HacplmaeMocTh 1 HAPaBIEHHOCTh KOBAJIEHTHOMN CBSA3U

19. Tlomsipu3yeMoCTh KOBaJCHTHOW CBs3W. JIMMOJNBHBIE ~ MOMEHT  Kak
XapaKTEPUCTHUKA MOJIIPHOCTH MOJIEKYIL.

20. JlIoHOpHO-aKLENTOPHBIA MEXAaHU3M BO3HUKHOBEHUS KOBAJIEHTHOW CBSI3H.
BonopoHas CBA3b U €€ 3HaUEHUE B CBOWCTBAX BOBI.

21. HoHHas cBs3b. MexaHu3M BO3HHUKHOBEHWS HMOHHOW CBA3W. (CBOMCTBa
COEMHEHUM, C HOHHOU CBA3BIO.

22. CKOpOCTh XMMUYECKUX PEAKIUN: CPEIHAS, ICTUHHAS.

23. BnusHUE KOHIIEHTPAIMM PEarupyrolluX BEIIECTB Ha CKOPOCTh XUMHYECKHUX
peakuuii. OCHOBHOM 3aKOH XUMHYECKOW KHHETMKH. KoHcTaHTa cKopocTH
XUMHUYECKUX PEaKIUil U ee PU3nIecKuii CMbICI.

24. 3aBUCHMOCTh CKOPOCTM XHMHUYECKHX PEaKUHUil OT Temmeparypsl. [IpaBuiio
Bant-T'ododa.

25. AKTUBHBIE MOJIEKYJIBI M DHEPTUS AKTHUBALIUH.

26. Katanus. MexaHn3Mm JelUCTBUS KaTaIU3aTOPOB.

27. Lenuble peakiun. CBOOOIHBIE paguKaibl. DOTOXUMUYECKHE PEAKIIUH.

28. OOpatumble u HeoOpaTUMbIE XUMHUYECKHE MPOIECChl. XHUMHUYECKOE
PaBHOBECHE.

29. KoHCcTaHTa XMMHYECKOTO PABHOBECUS TOMOTEHHBIX U I€TEPOTEHHBIX PEaKIUN
(3akoH aeicTBytonmx mMacc). [Ipumepsi.

30. [Tpunuun Jle-IllaTense. @akTOphl, CMEMIAIOIINE XUMUYECKOE PABHOBECHE.

31. Bona B mpupoae u e€ cpoiictBa. OxpaHa BOJHBIX pecypcoB. TpebGoBaHwus,
MPEIBbABISAEMBIE K COCTaBy M CBOMCTBAM IMTHEBOM U OPOCUTEIBHOW BOJBI.
Oco0EeHHOCTH CTPOEHUS MOJIEKYJI BOJIBI - TUTIOIb.

32. SBnmeHue accolMaldd MOJIEKYJI BOJbI HAa OCHOBE BOJIOPOJHOW CBS3H.
AHOMaINu BOJEIL.

33. XKecTKoCTh BOJIBI M COBPEMEHHBIE CITIOCOOBI OOPHOBI C HEH.

34. PactBopbl. CriocoObI BBIPAKEHUS COCTaBa PACTBOPOB.

35. . ®dusmnyeckasgs M XUMHYECKasi TEOpHUs PACTBOPOB. TEIIIOBBIE SBJIECHUS TPHU
PacTBOpPEHHUH.

36. OcMoC 1 OCMOTHYECKOE J1aBlieHHEe pacTBOpoB. 3akoH Baut-I'odda.

37. lloHmxkeHne AaBIEHUs Iapa pacTBOPUTENS Haa pacTBOpoMm. IlepBrlii 3akoH
Paymns.

38. [loHmkeHHe TemMnepaTypbl 3aMEP3aHUs U MOBBIIIEHUE TEMIIEPATYPhl KUTICHUS
pa30aBlIeHHBIX PacTBOPOB. BTopoii 3akoH Payis.

39. OCHOBHBIE MOJOKEHUS TEOPUH ANEKTPOIUTUIECKON JUCCOIUALIUH.

40. Cremenp dAEKTpoIUTHYECKON aucconuanuu. CuibHBIE ©  cla0bie
ANEKTpOUTHI. [IpumMepsl.



41. ®akTOphl, BAUSIOIINE HA CTENEHD AIEKTPOJUTUUECKON TUCCOLUALINN.

42. IlpumeHeHne 3aKoHa IEUCTBYIOIIUX MAacC K PACTBOPAM CJIA0bIX 3JIEKTPOJIUTOB.
KoHcTaHTa 3JIeKTPOIUTHYECKON AUCCOUALIAH.

43. CunpHblE 3JEKTPOIUTHI U UX COCTOSIHUE B pacTBopax. Kakymascs cTeneHb
JUCCOIMAIIMN CUJIBHBIX DJEKTPOJIUTOB. AKTHUBHOCTH HOHOB U KO3(PHUIMEHT
aAKTUBHOCTH.

44. DnexTponuTHYECKas Aucconranus Bojbl. loHHOE Mpon3BeIeHHE BOIBI.

45. Bopopoansiit nokasarens pH. [Tonsitue 00 nunankaropax.

46. I'maponu3s coseit. CTyneHYaThIi THAPOIIH3.

47. CrenieHb ruiposin3a U (paKTopsbl, BIUSIONIME HA HEE.

48.  OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE  peakuuu. CTeneHb  OKHUCIEHUS
(mpumepsl). Teopust OKUCIAUTEIBLHO-BOCCTAHOBUTENBHBIX MPOIIECCOB. MeToabl
COCTABJICHHSI OKHCIIUTEIbHO-BOCCTAHOBUTEbHBIX PEAKIIHIA.

49. ®axrTophl, BIHSIOIIAE HA TEUYEHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB.

50. BaxnHeWnmme OKUCIWUTEIM W BOCCTAHOBUTENIM M HX IIOJOKEHHE B
nepuoauueckou cucreme aeMmeHToB J.U. Menneneena

51. OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIE  DKBUBAJIGHTHI M  HX  PAaCcUEThL
HampaBneHue OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX IPOLECCOB.

52. Qucnepcubie cucremsl. [Ipumepsl. Knaccugukanus qucnepcHbIX CUCTEM IO
pa3Mepy 4acTuLl JUCHIEPCHOM (Da3bl U MO arperaTHOMY COCTOSIHUIO.

53.  CoocoObl  MONy4YeHHs]  KOJUIOMJIHBIX  pPacTBOPOB  (IUCHEPCUOHHBIN,
KOHJIEHCAlMOHHBIN). [Iprmepsl.

54. CpoiicTBa KOJUIOMAHBIX PACTBOPOB B CPABHEHHHM CO CBOWCTBAMHM HCTHUHHBIX
pacTBOpoB. ONTHYECKHE CBOMCTBA KOJUIOUIOB. Dpdext Tunaans.

55. [leneHue KOJUIOMIHBIX pAacTBOPOB Ha TPYIIBl [0 OTHOIIEHUIO K
JTUCTIEPCUOHHON cpese: ymoduinbHble U JauooOHBIEe Koutouabl. [Ipumeps.
@DaKTOpPBI UX YCTOWUYUBOCTH.

56. SIBnenue agcopOiuu. 3apsi TpaHyIibl KOJUTOMAHOW YaCTHIIHL.

57. DnekTpodopes, AIEKTPOOCMOC.

58. SBnenue koarymnsiuuu. [Topor koarymnsiuuu, npasuio Llyneue-I'apau.

59. XapaktepHas OCOOEHHOCTb CTPOEHHUS aTOMOB METaJUIOB. MeTamanueckas
cBs3b. CriiaBbl, UX

XapaKTEePUCTHKA.

60. Onektpomubii mnoreHuuan. CraHAapTHBIE DJIEKTPOAHBIE IMOTECHUIHAJIBI
METAJJIOB, METOIbI UX onpenesieHus. Popmyna HepHcra.

61. Teopust rajibBaHMYECKUX 3JEMEHTOB Ha mpumepe 3ieMmeHnTta Jlanuans-Axkoou
(MEHO-IIMHKOBOTO).

62. DJEeKTpONaW3 paciulaBOB M BOJHBIX PAacTBOPOB coJieil. 3akoHbl dDapajes.
[IpakTHueckoe MPUMEHEHUE AIEKTPOJIN3a. [ 'allbBaHOCTErUsl, TAIbBAHOIIJIACTHKA.
63. Kopposuss metaimioB. Buabsl koppo3uu. MeToabl 3aluThl METAIOB OT
KOPPO3HH.

64. CtpoutenbHble MaTepuaiabl (CTEKJIO, IEMEHT, OETOH W Jp.) KaK MPUMEPHI
JUCIIEPCHBIX CUCTEM.



6. 2 Onucanmne nmokasareseil 1 KpuTepueB KOHTPOJIS YCIIeBaeMOCTH,
ONUCAHNE HIKAJ OlleHNBAHUSA

Cucrema peﬁTHHFOBOFO yqéTa 3HAHMI 1 HABBIKOB CTYACHTOB.

. NurtepBan Peiitunrosas
OneHuBaeMblil mapameTp [ToBTOpHOCTH
OIICHKH OLIeHKa (0asIBI)
Jlexnuu 0-1 9 0-9
[Tocemenue JlaGopartopHsbie 0-1 11 0-11 |0-20
paboThI
KouTtposnbHbie paboTsl | 3-5 8 24-40
Tekyimas OTtBeThl Ha 3aHATUAX | 3-D 1-5 3-25
OLICHKA 3HaHUM | 3amura 3.5 11 33.55 82-150
Y HaBBIKOB 71a00paTOPHBIX PadOT
Komnoxsuym 10-30 1 10-30
Hrorosast cymma 6anioB 82-170
. 3-82-112
JuddepeHunannss HMTOrOBOM OLEHKH 4 113-141
(aeTomar) 5 142-170
Kputepun onieHnBaHusA pe3yJbTATOB 00y4eHH s
Ouenka Kputepun onennBanus
OILICHKY «OTJIMYHO) 3aCIIy>KHBAET CTY/ICHT, OCBOUBIIIHIA
. 3HAHMS, YMEHUS, KOMIIETCHIIMA U TEOPETUUECKHUI MaTepua
Bricokuni .
YPOBEH «5% 0e3 Mpo0OeIIoB; BHITIOJHUBIINHN BCE 3aaHNsA,
(oTmHuHO) MPETYCMOTPEHHBIE YU€OHBIM TJIAHOM Ha BHICOKOM
KaueCTBEHHOM YPOBHE; MPAKTHUCCKUE HABBIKU
PO eCCHOHATEHOTO TPUMEHEHHUST OCBOCHHBIX 3HAHHMA
c(hOpPMHUPOBAHBI.
Cpennuii OLEHKY «XOPOLLIO0» 3aCTyKHBACT CTYCHT, PAKTHIECKH
ypOBeHD «y MOJHOCTBIO OCBOMBILINI 3HAHHS, YMEHNS, KOMIICTEHIINH 1
(xoporo) TEOPETUUYECKHUI MaTepuall, ydeOHbIC 3a/IaHUs HE OI[EHEHBI
MaKCUMAaJIbHBIM YUCJIOM 0asIoB, B OCHOBHOM c(hopMupoBa
MPAKTUYECKUE HABBIKH.
[ToporoBeiii | OIIEHKY «Y/A0BJIETBOPUTEIbHO» 3aCITYKUBAET CTYJICHT,
YPOBEHb «3» | YaCTUYHO € TIpoOeIaMu OCBOUBIIIHIA 3HAHUS, YMECHHSI,
(YmoBIEeTBOpUTE | KOMIIETCHIIMHA U TEOPETUUECKHUIN MaTeprall, MHOTHE yueOHbIE
JILHO) 3aJlaHusl TMOO HE BBIMIOJIHUI, JINOO OHU OIIEHEHBI YUCIOM
OaJI7I0B OJIM3KUM K MUHUMaJIbHOMY, HEKOTOPBIE




MPAKTUYECKHUE HAaBBIKK HE CPOPMUPOBAHBI.

MHUHHMAILHEIH | OLICHKY «HEYJIOBJICTBOPUTEIIBHO» 3aCly)KUBAaeT CTYACHT, HE
YPOBEHB «2y» | OCBOMBIIMI 3HAHUS, YMEHHS, KOMIICTCHLIUHM U TEOPETHYECKH

Marepuai, ydyeOHbIEe 3aJaHusl HE BBINOJHUI, MPAKTUYECKUE

HaBBIKH HE CPOPMUPOBAHBHI.

(HEyIOBJIETBOD
UTEJIHLHO)

7. Y4ye6HO-MeTOoAMYECKOEe U UHPOPMALMOHHOE 06ecrieyeHue
JAHUCHUTIIHHBI

7.1 OcHoBHas JauTEpPaTypa
1. I'muaka H.JI. O6mas xumus. YueObnoe nmocodue s By3os/ H.JI. I'munka. M:
N3n-Bo: KaoPyc, - 2010.- 720 c.
2. CpiueBa [''H. u np. Jlekuuu no pasnpenam o6miel xumun. Y4yeOHOoe mocooue
rpudom YMO. - M.: MI'VII. - 2012. - 160 c.
3. CprueBa I'.H., TopmacoBa E.E. OOmas xumus. YdyeOHOe mnocodue s
cTyneHToB 1-ro kypca. M.: MI'VIIL.- 2008. — 91 c.

7.2 JlonoJIHUTEJIbHAS JINTEPATYPa

1.KopoBun H.B. O6mas xumusi. YueOnuk aist By3oB./H.B. Koposun. M.: Bricias
mikosa. — 1998. — 558 c.

2.Xomuenko ['.I1., HuroBuuy U.K. Heopranuueckas xumus./ I'.I1. Xomuenko, 1.K.
[{utoBuu.- M.: Beiciras mkosa. 1987.- 464 c.

7.3 HopmaTuBHBIEC IPAaBOBbIE AKTHI
OTCyTCTBYIOT

7.4 MeToanyecKue yKa3aHusl, pPEKOMEHAALMH U APpyrue MaTepuajbl K
3aHATHAM
OTCyTCTBYIOT

8. Ilepeyennb pecypcoB HHPOPMAUOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«AHTEpHET», HEOOXOAUMBIX JIJIA OCBOECHUS TN CIIMILIMHBI

« ChemEXper - nmouck coeiMHEHUH B pa3IMYHbIX 0a3aX JAHHBIX, - OTKPBITHINA
JOCTYT

o BA3A JIAHHBIX "XVWMHA" BCEpOCCUUCKOrO HWHCTUTYTa HAy4YHOH U
texuuueckol uHpopmanmu (BUHUTU) - JloctynHbl ciemyromue 0a3bl
TaHHBIX, colepikaie WHOpMaIUi0 B 00IacTH XuUMHUHM: Xumus, OU3NKO-
Xxumudeckass omosorusi, Koppo3us u 3ammra oT KOppo3uu, Mertamryprus,
Oxpana oxpy»karoriei cpebl, O030pbl.- OTKPBITHINA JOCTYII

« Elibrary.ru — snextponHas OuOIHOTEKa, COACPKHUT CTAThbH M3 OOjce uem
40000 >xypHanoB, OTKPBITHIM TOCTYI

« Rambler, Yandex, Google — nonckoBbie CHCTEMBI.



http://www.ozon.ru/context/detail/id/857449/
http://newsearchch.chemexper.com/search/index.shtml?searchClose=quicksearch,powersearch,mixedsearch&target=structure&format=ccd&options=brandqtyoffer&forGroupNames=
http://www.viniti.msk.su/

9. IlepevyeHb MPOrPpaMMHOIr0 o0ecrie4eHUss 1 HH(POPMALMOHHBIX CIIPABOYHBIX

OTCYyTCTBYIOT

CUCTEM

10. Onucanue MaTepuaJbLHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOM 11t
OCyILIeCTBJICHHSI 00Pa30BaTEILHOI0 MPOLECcCa MO JUCHHUILIMHE

Tabmura 8

Crenennsi 00 00ecne4eHHOCTH CIIENMAJTIN3HPOBAHHBIMY aAyIUTOPUSIMH,
KaOMHeTaMu, JJadopaTOPpUusiMH

HaumeHoBaHMe crieliHaJIbLHbBIX
NoMellleHUM U MoOMellleHuH JJ19
CaMOCTOSAITeILHOM PadoThI

OCHaIIIeHHOCTb CIEeHAJIbHBIX IOMeEIIeHHU I
M NIOMeIlleHUH I CaMOCTOSITeIbHOM

(Ne yueOHOro kopmyca, Ne padoThI
ayAMTOPHH)
1 2

kopryc 29, aynutopus 401

1. Ctosbl nabopaTopHbie — 3 MIT.

2. TabGypetkwu - 20 miT.

3. Croun npenojaBaTebcKuii — 1 mT.

4. Boitspxkao# mikad — 1 mT.

5. Tabypetku - 10 mr.- (210136600002899)
6. Jlocka yueOHast - 1 . - (410136000001829)
7. bans koMmOMHUpPOBaHHAS - 2 IIIT.-
(210134000000411, 210134000000412)

8. pH metp - 1 mr. - (210134000002545)

9. Bechl npenu3noHHBIE - | 1IT.-
(410134000001398)

10. Juctumnstop JA3-25 — 1 . -
(410134000000191)

11. Hentpudyra nadoparopuas - 1 mr. -
(410134000000819)

12. Becol noprmonnsie SK-1000 - 1 mT.-
(210134000000413)

13. biiok nutanus - 1 wr. -

(210134000001659)

kopiryc 29, ayautopus 403

1. Ctonsl n1abopaTopHbIie — 3 IIIT.

2. Tabypetkwu - 20 wmT.

3. Cron npenoaBaTeabCKuii — 1 mT.

4. BoiTspxkaol mkad - 1 mr.

5 Tabypetkwu - 10 mrT.- (210136600002899)
6. Jlocka aynuropnas - 1 mr. -
(410136000004314)

7. OJ1. Ie4b CONPOTUBICHUS - | WIT.-

(410134000000193)




8. bans koMOMHUpOBaHHAS - 2 IIT.-
(210134000000409, 210134000000410)

9. llenTpudyra nadopaTopHO-KIMHUYECKas - 1
mt.- (410134000000192)

10. ®oromerp KOK3 - 1 mir. -
(410134000000186)

11. pH MeTp MWILITUBOABTMETD - 2 LIT. -
(410134000000189, 410134000000190)

12. lIxa¢ ans 6ymar - 1 mT. -
(210136000001006)

JUist  caMOoCTOSITENbHOW — PabOThl  CTYACHTOB  UCIHOJNB3YIOTCS  PECYPCHI
[lenTpanbHoit Hayunou Oubmmorexkn umenu H.W. JKenesnoma, Bitouaromue 9
YUTAJIBHBIX 3QJI0B, OPraHU30BAHHBIX [0 MPUHLMUIY OTKPBITOTO JOCTyNa W
OCHAILEHHBIX Wi-Fi, MHTEPHET-AOCTYIIOM, B TOM qucie 5
KOMITBIOTEPU3UPOBAHHBIX YUTAJIBHBIX 3aJI0B, 4 TAKXKE KOMHATBI CAMOIIOJATOTOBKH B
oommexuTusax Ne 4,5,

11. MeToau4yeckre peKOMeHJalM1 CTYAEHTaM 10 OCBOEHUI0
AUACHMIIIUHbI

[Tpy u3yyeHUM AMCUMILIMHBI CTYJIEHTY HEOOXOAMMO NOCEUaTh JIEKIHH,
71a00paTOPHO-NIPAKTUYECKUE 3aHSATHSA, BBIMOJHUTH JIA0OpATOpHBIE padOTHl U
3alUTUTh WX, CJaTh KOJJIOKBUYMBI II0 COOTBETCTBYIOIIUM pasnenam. Ilpu
CaMOCTOATENFHON paboTe M MOATOTOBKE K BBINOIHEHHUIO JIAOOPATOPHBIX padoT B
pabounx TeTpaasix HeoOXOIUMO B pa3fiesie TEOPETUYECKask YacTh KPAaTKO 3alucaTh
OCHOBHBIC TOHSTHSA, 3aKOHBI, (HOPMYINBI AHHOTO pa3fena, Pa3MEepHOCTH BCEX
BenuunH B cucteme CU. Ilpu BhImosiHEHHM J1Ta00paTOpHON palbOThI TIATEIHLHO
BeCTH 3amucu pe3ynbTatoB. Oco0oe BHHMMaHME OOpaTUTh Ha MPUMEHEHHE
OTIPEENSIEMBIX BEIMYWH MJII W3YYCHHS U ONMHCAHHUS OOBEKTOB OKpPYXKAIOIIeH
cpensl. BHHMaTenbHO M3YYUTh TEOPETHUECKYI0 W MPAKTUYECKYID) YacTh K
JlabopaTopHOMY MPAKTUKYMY TTO XUMHH.

[Ipun mpoBeneHuM 1a0OPATOPHBIX PadOT HEOOXOAMMO CTPOTO COOMIOAATH
MpaBWIa TEXHUKU O€30MacCHOCTH TMpU paboTe B XUMHUYECKOW JiabopaTopuH,
yKa3aHus MperoaaBareieil u 1abopanToB Kadeaps

[lonroroBka K MpPaKTUUYECKOMY 3aHSTHIO BKJIIOYaeT B ceOs MOJHOE U
JeTaIbHOE O3HAKOMJIEHHWE C TEOPETHUYECKUM MAaTepHalIoM IO M3yd4aeMoHl Teme, a
TaKkKe THIATEIbHOE U3YYEHUE METOIMKH MPOBEACHUS JJa00paTOpHON pabOTHI.

KadecTBO BBINOIHEHUSI KaXI0M JabOpaTOpHOM pabOThl OLICHUBAET U
(buKcUpyeT npenogaBaTeb.

Bunbl 1 popMbl 0TpaOOTKH MPOMYIIEHHBIX 3aHATUN




CryneHT, NPOMYCTUBIIMNA 3aHATHS, OO0s3aH BBIOJHUTH JAOOpaTOpHBIE
paboThl, PELIUTh KOHTPOJIbHBIE paOOThI, CAATh KOJUIOKBHYMBI 110 IPOMYLIEHHBIM
TEMaM.

12. MeToauYecKHe peKOMEHAalMH MMPENo aBaTe/IAM [0 OpraHU3aluu
006y4YeHHMs M0 JUCIUIIIINHE

C menpto mNOBBIIICHUST J(PPEKTUBHOCTH XUMHUYECKOTO OOpa3oBaHHs U
YPOBHS IOJIFOTOBKU yYaIIUXCsl HEOOXOUMO:

1) yuuTeiBaTh B IpPENOAABAHUM JUCLUUIUIMHBI IPUOPUTETHI COBPEMEHHOIO
oOpa3oBaHMsI, HANpaABICHHbIE HA JOCTUKEHHE BBICOKOI'O KAauecTBa 3HAHUM U
YMEHMM: OpUEHTAIMI0 O0YYEeHMsI Ha CaMOpeaIn3alyio, CaMOpa3BUTHE JUYHOCTH,
(GopMUpOBaHKE KIIIOYEBBIX MPEAMETHBIX KOMIIETEHIMM, NPUBUTHE HABBIKOB,
SBJIAIOIIMXCS OCHOBOM IapaJMrMbl CTaHJIApTa BTOPOrO IOKOJEHUS — «HAYYWUTh
YUHUTHCS», & HE IEepeaTh CyMMY 3HAaHUIY;

2) HWCHOJB30BATh B NPENOJABAHMM AKTUBHBIE METOABI OOy4eHUS,
COBpPEMEHHBIE 00pa30BaTEIbHbIE TEXHOJOTMU; OCHOBBI METOJIOB IO3HAHUS,
OCHOBBl aHAJIU3a U CHUHTE3a, COIMOCTABJIEHUS M MPOTHBOIOCTABIEHUS, YMEHHUS
(GbopMHpOBaTh THUIIOTE3bl, @ TAKXKE MCIOJIb30BATh PA3IUYHBIE WCTOYHHUKHU IS
NOJIYYeHUS] XUMHUYECKOW HH(pOpMaluu;

3) npu opraHuzalMM ydyeOHOro mpolecca IMPeayCMOTPETh IMOBTOpPEHUE,
o0oOuieHue u yriayoieHue Matepuaia, Hanbosiee 3HaYMMOro Uil KOHKpeTU3aluu
TEOPETHUUYECKUX IMOJIOKEHN, N3yYaEeMbIX HA 3aKJIIFOUUTEIIEHOM 3Tale XUMMUYECKOTO
oOpa3oBaHUsl (CTPOCHUE aTOMa; MEPUOANYECKHUI 3aKOH U MEepUOoInYecKasl cuctema
XUMHUYECKUX 3JIEMEHTOB; TEOPUS CTPOEHUS XMMHMUYECKHX BEIIECTB; BEIIECTBA, MX
KJacCU(pUKalus, CBOWCTBA, 3HAUEHHWE M NPHUMEHEHHUE; XHMUYECKUE peakluH,
KJIaCCU(UKALMS UX [0 PAa3IMYHBIM IPU3HAKAM U 3aKOHOMEPHOCTH UX MPOTEKAHUS;
XUMUSI ¥ DKOJIOTHSA).

[IpoBeneHre NPAKTUUYECKUX 3aHATHN B HMHTEPAKTHUBHOW (opme, aHaIu3
KOHKPETHBIX CUTYallMi U IPUHATHE PELICHUN.

OpraesTeaIbHOCTHBIE UTPBI C LIETbI0 BEIPAOOTKH MHHOBAMOHHOTO PEIICHHUS
npoOJsieMbl (3a7a4M) B paMKax OJHOIO M3 pa3feioB AUCHUILUIMHBL. [loydeHHOe
peuieHnue  JIOJDKHO  OBbITh  ONTUMAJIBHBIM M peanu3yembiM.  Heobxoaumo
UCIIOJIb30BaTh METObI TPYNIOBOI paObOThI ISl MOTY4YEeHHsI HECTaHAAPTHBIX,



HoATOTOBKY K [PAKTHUCCKOMY 3aHATHIO BK B cebn nojsoc #
LeTANLHOE O3HAKOMIEHHE € TCOPETHHECKHM MATERHIIOM 110 H3yuaenoii Teme. &
LUKKE TIATENRHOC HAYHCHUE METOANKH NPOBLACHHA naboparopHoi paboThl.

KaecTso BilOAHCHES KaKI0H jabopatoprio paboTh OleHMBAET #
GureHpyel npeloaasaiedt,

[Buzbi ¥ OPMBL OTPABOTKH PO EHHEBIX 3aHATHH

CTyjeHT, NpONyCTUBIIM 3AHATHI, OBs3a BHINOAHNTL  1200PATOPHBIC
paboTBl. PELIHTH KOHTPOIBHBIC PABOTHI, CAATH KOAIOKBHYMbI 1O NPONYIUCHIbIM
TeManm.

12. MeTo/{H4ecKie PeKOMeH TaUY PeNo/aBaTe M 10 opraHu3anun
0Gyuenus N0 AUCIUILINEE

C weabio nopsimeus HGPEKTHBHOCTH  XUMHUICCKOTO ofpasosanus
NDOBHA TOAFOTOBKM YHallHNCs HEOONOAMMO:

1) yUWTHIBATY B NPCHOATBANAN JIACIILINNEI HPHOPHTETS! COBPEMEHHOTO
00pasoBAHMA. HANPAB/CHILIC 1A JOCTHIKCHAC  BLICOKOTO KaHecTBd JHAHKA M
yaenis oprenTaimio oByyenns Ha CAMOPERINBAIIA), CRMOPAIBHTHE THHILOCTH,
DOPMHPOBAHHE  KTIOHCBBIX H})C,‘l.\d\:’llihi)( KOMUCTEHIMIL, TIPUBATHE HABBIKOB.
SRAAIONIANCH OCHOBOM NAP@IMIMBL CTAHAAPTA BIOPOIO HOKOJICHHA — «HAYHUTD
VHHTHEAY, @ HE CHEPCIATL CYMMY 3HatHiing

2)  MCHOAL30BATH B NPENO, i

CIBHEIC  TENHONOE

AKTHBHBIC  METOLL abyuenns.
OCHOBLL  MRTOJIOB 103K

BISHRS. YMC!

coppeveiiibic  OOpas

COTTOCIABICHRA 1 NPUTHBOHOCTE

OCHOBBL
GOPMUPOB |
Oy HCHHA NUMHHECKOH HHDOPMALLH

3 n M3AlLEE }\xcﬁuoro HpUIlCCC&: HPEAYCMOTPETH ll(ﬁil'H)pCI:HC.
obobIIeHKe ¥ yLIy0leH#e MaTepHad. HAHGOEE SHAUMMOTO JUIS KOHKPETH3aLnH
lcupL‘TMHL‘C.\'HN OAO0KEH 7 I1'iy‘lﬂc.\1bl_\ Ha 3 TIOU TEIBHOM DTANC XUMHUUECKOTO
uﬁpuaw"‘&mm (CTPOCHMC aromaz II\TPMO,’!M‘{CL‘KI‘V 34l A lleMUJH‘{C\'Kmi cucTena
XUNMHYCCKUN IEMEHTOB. TEOpHs CTPO(‘HMH NHMEHCCKIX BCIICCTBL BOLUIECTBA. MX
K. CCH(}JHE\‘&HHS!. cgolicTRa. 3HaveHue HDH\!L‘l e NHMUHCCRAC }\L“.li\'lli‘,”.
maccudmkamm UX 1O {‘/'.U.mqlll-l.\‘l HpH‘JH‘dK‘dM " ;IH\\)HU\leHOCIH WX PO TCKRAHHAD
NHUMUS ¥ IKOJOTASA ).

TlpoBejietie  PaKTHYCCKHX JansTHl B MHTEPAKTHBHOM OpME. aHanMs
KOHKPETHbIN CHTYALMA 1 IPUHATHE petiesui.

Dhi C HEITBIO BLIpadOTRI W

IHITOTES

HETOUHKKR 1

HCNOUL3OBETE Po

BANHOHHROTO ;‘Sc"lt'!'l'ﬁr‘
cismmnbl. Hoayuesoe
/I3y CMBIM. Heobxeanno

OPriaeaTeIbHoS
fipoBiictbl (1a4n) B PAMKaX OHOTO M3 paseios
pelieHie  A0KHO OblTh  OHTHMATLHBIM - K
b MCTOABL FDYILIOROH paboThl s NOAYMCHHA HECTAILIAPTHBIN.

NCHONBBOBE

13

OjlepaTHBILIX;  HOBBIX pewenuii.  Ha ocnose BHPR0OTAHHONQ | -peluCHiL
COCTARAKITCS MPOEKT H IIPOTPAMME CT0 BHEIPCHHUA.
Hcnoaniosanue  CHCIEMIO-TEATEABHOCTHONO  [OANOAS
CABHOCTHBIH NOAXO ofecnetn
SEMOPAEBHTHIO 1 camoodp:

Cueremno

aes
hopmiposal

_AKTMBHYIO YUCOHO-TIOIHABATELHY IO JICHTCNLHOCTD ¥ HALLMXCH

-nocTpoeHme  0BpazosaTeibHoro ipoieced ¢ YHETOM  WHIMBHAYQIbHBI

BOIPACTHBIX ICHXOIOPHUCCKIN 1 (U IHOIOTHUCCKHN 0COBEHHOCTCH YHAMXCH,

- IPOAYKTHBHOC OOYHCHHE.

HE TOTOBHOCTH JORAIKIOL

ITporpavmy pazpaboran: -

Cysoposa A.A., K.T.H.. I0UeHT




PEIIEH3USA
Ha padouyro nporpamMmy aucuuniannabl b1.0.11«Xumusn»

OITOII BO no nanpasiennto 08.03.01 Crpoure,ibcTBO, HANPABJIEHHOCTH
IIpombllIeHHOE U TPAKIAAHCKOE CTPOUTENbCTBO, [ HApOTEXHUYECKOE
CTPOUTEJIBCTBO, JKCIEPTH3A U YIIPABJIEHHE HEABHKMMOCTbIO
(kBasiu(pUKANUA BBIMMYCKHUKA — 0aKaJIaBp)

JKapunnknm Banepuem SlkoBneBuueM, JIOLIEHTOM Kadeapol
CEJIbCKOXO3SIIICTBEHHOTO CTPOUTENBCTBA M IKCIEPTU3BI O0BEKTOB HEABMKMMOCTH
OI'bOY BO PITAY-MCXA umenun K.A. TumupsizeBa», T1OKTOPOM TEXHUYECKUX
HayK (Jajnee Mo TEKCTy PELEH3EHT), MPOBEAEHA peleH3Hs padodeil mporpaMMbl
quctuiiabl «Xumusp» OIIOIT BO no wampasinenuro 08.03.01 CtpoutenbcTso,
HaIPaBJICHHOCTH [IpoMBIIINIEHHOE ¥ TPAXKIAHCKOE  CTPOUTEIBCTBO,
['MApOTEXHUYECKOE CTPOUTENBCTBO, DKCIEPTH3a U YIPABICHUE HEABUKUMOCTHIO
(bakamaBpuar), paspaboranHoii B ®I'bBOY BO PI'AY — MCXA umenu K.A.
TumupsizeBa, Ha kKadeape MHKEHEepHOW xumuu (paspabotunk —CyBopoBa AHHA
AHAaTOJIBEBHA, JIOLEHT, KaHIUJAT TEXHUYECKUX HAYK)

PaccmoTpeB npeacTaBieHHbIE HA PELICH3UIO MAaTEPUAIIbI, PELICH3EHT MPUILIEI
K CJICIYIOIIUM BBIBOJAM:

1.IlpenwsBieHHas padboyasi mporpamMma JUCHUILUTMHBI «XUMUS» (Jajnee 1o
tekcty IIporpamma) coomeemcmsyem tpedoBanusim @I'OC BO no HarpaBieHuUIo
08.03.01 CrpoutenbCcTBO
[Iporpamma codepatcum Bce OCHOBHBIE Pa3/eIibl, coomeemcmayen TpeOOBaHUSIM K
HOPMAaTHUBHO-METOJIMUYECKUM JIOKYMEHTaM.

2. [Ipencrasnennas B [Iporpamme akmyanpsnocms yd9eOHOW NUCIUTUITHHBI
«Xumus» B pamkax peanusanuu OIIOII BO He nodaexcum commenuro —
JTUCIUTIIINHA OTHOCUTCS K 00s13aTeIbHOM yacTh yueOHoro 1ukia — b1.

3. llpencraBnennsie B Ilporpamme yenu ITUCUUILTUHBL COOMEEMCMBYOM
tpeboBanusiMm @I'OC BO nanpasnenus 08.03.01 CtpoutenbcTBo.

4. B cootBercTtBuu ¢ I[Iporpammoil 3a AMCHMIUIMHONW  3aKperieHo 2
YHUBEPCAIbHBIX KOMIIETEHIIMNA, 2 oO0menpodeccHoHambHbIX KOMITETCHIIHH.
JucnunmHa «Xumus» u npeacrasiennas [Iporpamma cnocobna pearuzosams nx
B OOBSBIEHHBIX TpeOoBaHUsAX. JlOMOTHUTENbHAS KOMIIETCHLIUSI He 6bl3bleaem
COMHEHUSL B CBeTe Npo(PecCHOHANBHON 3HAYMMOCTH U COOTBETCTBHS
COJICP)KaHUIO JUCIUTTAHBI « X MU,

5. Pezynomamutr obyuenusn, npeacraBieHnbie B [Iporpamme B KaTeropusix
3HATh, YMETh, BIAJAETh coomeemcmayom cnelupuKe U COIECPKAHUIO JUCIUTUTUHBI
U 0eMOHCMPUPYION 803MONCHOCHb TIONYUEHHUS 3asBJICHHBIX PE3YJIbTATOB

6. O0mmast TpyA0EMKOCTh TUCIUTIIMHBI «XUMUSD» COCTABISET 3 3a4€THBIX
eaununpbl (108 gaca).

7. Nudopmariuss 0 B3aMMOCBSI3M HW3YYaeMbIX JUCIUIUIMH W BOMPOCAM
UCKJIIOYEHHs] JyOJUMpOBaHUSA B COJEPKAHUM AUCLUUIUIMH coomeemcmeyent
JIEVUCTBUTEIBLHOCTH. Juciunnraa  «XuMHS»  B3aUMOCBSI3aHA C  JIPYTUMH
mucrumimHamMu OIMOIT BO u YueGnoro mmanma mo nHanpasmenmio 08.03.01




CTpoHUTEeNbCTBO W BO3MOKHOCTH JyOJTUPOBAHHS B COJCPKAHUH OTCYTCTBYET.
[lockonbKy  JUCHUIUIMHA HE MpeIycMaTpUBaeT HalW4Khe  CHElUaJIbHBIX
TpeOOBaHUIM K BXOJHBIM 3HAHUSM, YMEHHUSIM M KOMIIETEHIUSIM CTYJIEHTa, XOTS
MOKET SIBIIATbCSI NPEAIIECTBYIOIIEH JJisi CHEIHUAIbHBIX, B TOM YHCIIE
po(eCCUOHANIBHBIX TUCHUILINH, UCHOJB3YIOMMUX 3HAHUS B O0JACTH XHUMHUHU B
npodecCHOHaNbHON  JIeATETbHOCTH 0OakalaBpa 10 JIaHHOMY HaIlpaBJICHUIO
MOJTOTOBKH.

8. IlpencraBieHHast [Iporpamma Ipearnoaraet WCIIOJIb30BaHUE
COBPEMEHHBIX 00pa30BaTEIBHBIX TEXHOJOTHUN, HMCIOJIB3YEMbIE TPH peaTu3aiun
pPa3IMUHBIX BUJIOB Yy4eOHOU paboThl. POpMbI 00pa30BATENBHBIX TEXHOJIOTUN
coomsemcmayom crienupuKe TUCITUILTAHBL.

9. IlporpamMma JOHUCHMIUIMHBI «XHUMHS»  TpEeArofiaracT 3aHATHS B
WHTEpPaKTUBHOU popMme.

10.Bugpl, comepkaHue H  TPYAOEMKOCTh CaMOCTOSATEIBHON  pabOThI
CTYJIEHTOB, TpejacTaBlieHHble B lIporpamme, coomeemcmeyiom TpeOOBaHUSAM K
MOJTOTOBKE BBIMYCKHUKOB, coaepxamumcsi Bo ®I'OC BO wnampasnenust 08.03.01
CTpouTensCTBO.

11.TIpencraBnenubie u onucanHbie B [Iporpamme GpopMbl mekyuyeli olieHKA
3HaHWi (ompoc, Kak B ¢dopMe OOCYXKIEHUs OTIEIbHBIX BOIIPOCOB, TaK U
BBICTYIUICHUS U Y4YacTHE B JUCKYCCHUSX, JUCIYTaX, KPYIJIbIX CTOJIaX, U POJIEBBIX
UTpax, ydyacTHe B KOJUIOKBHyMax, paboTa Haj JOMalIHUM 3agaHueM B (opme
pacueTHO-Tpaduyeckoir padoTsl (B MpodhecCHOHAIIBHOM 0071acTH) M ayJIUTOPHBIX
3aJaHusX —  Ja0OpaTOpHbIE M KOHTPOJBHBIE pabOThI), coomeemcmaym
cneruprKe TUCIUTLIAHBI ¥ TPEOOBAHUAM K BBIITYCKHHUKAM.

dopMa TPOMEKYTOYHOTO KOHTPOJSI 3HAHUH CTYACHTOB, MPEAYCMOTPCHHAS
[TporpamMmoii, ocymecTBisieTcss B ¢opMe 3auera, UYTO Coomeemcmeyem
oOs3aTenbHON yacTu ydeObHoro nukia — bl ®I'OC BO nampasnenus 08.03.01
CTpouTENLCTBO.

12.®opmbl  OIIEHKM ~ 3HaHWM, TpencraBieHHble B [Iporpamme,
coomeemcmagyom CeUPUKe TUCIUTUITNHBI U TPEOOBAHUSIM K BBIITYCKHUKAM.

13.YuebHOo-MeTOIMUEeCKOe  oOecreueHue JIUCHUIUIMHBI — TIPEICTaBJICHO:
OCHOBHOW JHUTEpaTypor — 3 ucTOYHMKA (0a30BbI Y4EOHUWK), JOMOIHUTEIHHON

JUTEPATYpod — 2 HamMeHoBaHWs, MHTepHeT-pecypcbl — 4 UCTOYHHKA H
coomgeemcmgyem  TpeboBanusim ~ DOI'OC  BO  wnampaBnenuss  08.03.01
CTpouTenbCTBO.

14. MaTtepuaabHO-TEXHUYECKOE  OOECleUeHHe  AUCHUIUIAHBI  «XHUMUS»
coomsemcmgyem crnenupuke TUCHUIUIMHBI U O0ECIEeUUBAET HCIOJIb30BaAHUE
COBPEMEHHBIX O00Opa3oBaTEIbHBIX, B TOM UHCJIC€ WHTEPAKTUBHBIX METOOB
oOy4eHus.

15.MeToanueckue PEKOMEH AU CTyJAEHTaM " METOIUYECKHE
PEKOMEHIAIMY TIPETIOIaBaTEIISIM IO OPTaHU3aIK 00YYEHUS TI0 TUCIUTITNHE JAI0T
MPEICTaBIICHUE O CeUpUKe 00yUEHUS M0 JUCIUTUIMHE « XUMUSD».




OBIIUE BBIBO/IbI

Ha ocHoBaHMM mpoBeIEHHON pELEH3UH MOXHO ClieJlaTh 3aKJIIOUYEHHE, UTO
XapakTep, CTPYKTypa U cojepkaHue padodeil mporpaMmbl AUCITUTUIMHBI « XUMHUS)
OIIOII BO mno wampaenenuto 08.03.01  CrpourtenbcTtBo, HampaBIeHHOCTU
[IpoMblliuIEeCHHOE M TPaXJAAHCKOE  CTPOUTEIBCTBO, [ MIpPOTEXHUYECKOE
CTPOUTEIBCTBO, DKCIEPTU3a W YIpaBJICHUE HEABMKUMOCTBIO (KBajuukanus
BBIITYCKHUKA - 0OakajaBp), pa3paboTaHHas JOUEHTOM Kadeapbl HHXKEHEPHOU
XUMHUM, KaHJIUJIaTOM TEXHUYECKUX Hayk, jgoueHTtom CyBopoBoii A.A.,
cootBeTcTBYyeT TpeboBanusim @PI'OC BO, coBpeMeHHbIM TpeOOBAHUAM
HSKOHOMHUKH, PBIHKA TPYyJa U MO3BOJUT NpU €€ peain3alii YCIelHO 00eCneYnTh
(dbopMupOBaHUE 3asABIEHHBIX KOMIIETCHIIUH.

Peuenszent: JKapuuukuii B.S., npoueHT kadenpsl CeIbCKOXO035HCTBEHHOIO
CTPOUTEIBCTBA U IKCHEPTU3bl 00BeKTOB Henprxkumoctu GI'BOY BO
PTAY—- MCXA umenu K.A. TumupsizeBa», 1IOKTOp TEXHUYECKUX HAYK
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