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AHHOTAMA
paboueii nporpaMMbl y4eOHOM JTUCHUIVIMHBI B51.0.11 « XuMusD)

JJIA MOATOTOBKHU OakasaBpa no HanpasJjeHnio 08.03.01 Crpourenncrso,
HanpaBJieHHOCTH [IpoMbIlILIeHHOE U TPAXKIAHCKOE CTPOUTEIBCTBO,
I'maporexHuyeckoe CTPOUTEILCTBO,

JKcnepTU3a U YNPaBJeHUE HeABUKUMOCThIO

Ileab ocBOeHHs AUMCHMILIMHBI: Llean OCBOCHMS MUCIUINIMHBI COCTOST B
dbopMHpOBaHUM Y  YYAIIUXCA  CIOCOOHOCTM K  CaMOOpraHW3aluu |
caM00Opa30BaHUIO; B OCBOECHHM HMMH CIIOCOOHOCTH HCIIOJb30BaTh OCHOBHBIC
3aKOHBI €CTECTBEHHOHAYYHBIX IUCHUIUIMH B MPO(ECCHOHATBHONU AEATEIbHOCTH,
NPUMEHITh ~ METOABl  MaTeMaTHYECKOro  aHaju3a W MaTeMaTHYeCKOIo
MOJICTTUPOBAHUSA, TEOPETHUYECKOTO M OSKCIEPUMEHTAIIBHOTO HCCIICIOBAHUS;, B
CITOCOOHOCTH BBISIBJISATH €CTECTBECHHO-HAYYHYIO CYIIHOCTb poodJieMm,
BO3HHUKAIOIIMX B X0Ji¢ NMPO(ECCHOHAIBHOW JESITCIHbHOCTH, MPHUBJICKAs I HUX
pelIeHHs] COOTBETCTBYIOIMMNK (PHU3UKO-MaTeMaTHUSCKHI ammapar.

3amayamMy JUCIIATUINHEI SIBJISTIOTCS:

- O3HAKOMUTHb CTYJCHTOB C OCHOBHBIMH TMOJIO)KEHUAMH OOIIeH u
HEOPraHU4E€CKOW XUMUHU;

- HAY4YUTh CTYJCHTOB TMIOJb30BaThCS [Jii KOHKPETHBIX IeJel TeMu
3HAHHUSIMU, KOTOPhIC OHU MTPHUOOPETAIOT B X0/1¢ M3yUeHHUS (PyHIaMEHTaIbHBIX HAYK,
JIpYyrux o01enpodecCUOHANBHBIX U CIICIUATbHBIX TUCIUILINH;

- MOBBICUTH YPOBEHb MPO(ECCHOHAIBHON KOMIICTCHIIMH CTYJICHTOB
MOCPEACTBOM YCTAaHOBJICHUS CHCTEMBbI MEXKIPEIMETHBIX CBSI3CH COAep KaHUs
Kypca ¢ cofepkaHueM MpoGUINPYOITUX JTUCITUTIINH.

MecTo AMCHMILUIMHBI B Y4eOHOM mJaHe: nukia bl, oOs3arenpHas YacTh,
JTVCIIMTUIMHA OCBAUBACTCs B 2 CEMECTpE.

TpeboBanus K pe3yjbTaTaM OCBOEHHUS JUCIHMIUIMHBI: B PE3yIbTaTe OCBOCHUS
JTVCIUTUTAHBI (POPMHUPYIOTCS CIICTYIONINE KOMITETCHITUH (MHIUKATOPHI TOCTHKEHUS
xomnetrenmii): YK-1.4, YK-2.2, YK-2.6, OIIK-1.1, OIIK-1.2.

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

IIpomeKyTOYHBIA KOHTPOJIb M0 JUCUUILJIMHE: 3a4ET.



1. llesiu ocBOeHUA AUCHUILIMHBI

Ilenn ocBOeHUS ITUCHUIUIMHBI COCTOST B (DOPMHUPOBAHHM Yy YYalIUXCS
CIIOCOOHOCTH K CaMOOpraHu3alud M caMoo0pa30BaHUIO; B OCBOCHHHM HMU
CIIOCOOHOCTH HCIIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCLMILINH
B Npo(eCCUOHATBHOW JAESITENbHOCTH, NPUMEHATH METOJbl MaTEeMaTHYECKOIO
aHaJlu3a W MaTeMaTU4YeCKOro  MOJEIMPOBAHUS,  TEOPETUUYECKOTO U
HKCIEPUMEHTAJIBHOIO MCCIEAOBAHUSA; B CIIOCOOHOCTHU BBIABIISATh €CTECTBEHHO-
Hay4YHYI0 CYIIHOCTh MHpoOJieM, BO3HHMKAIOUIMX B XOJE€ MNPOPECCHOHATbHON
NESATEIbHOCTH, NpPUBJEKAas JUIsl HX pPEIIEHUs COOTBETCTBYIOIIMNA (PU3HKO-
MaTeMaTUYECKUM anmnapar.

3amayamMul TUCIUTUIMHBI SIBIISIOTCS:

- O3HAaKOMJIGHHWE CTYyJICHTOB C OCHOBHBIMHU TOJIOKCHUSMH OOIIeH U
HEOPraHUYE€CKOW XUMUHU;

- HAY4YUTh CTYJCHTOB TIONH30BAThCS [JIsl KOHKPETHBIX IIeNell TeMu
3HAaHUSAMHU, KOTOpPBIE OHH MPHUOOPETAIOT B X0/I¢ M3yueHUs (HyHIaMEHTaIbHBIX HaYK,
JIpYrux 001enpopecCuOHAIBHBIX U CIIELIMAIBHBIX TUCHUHUILIINH;

- TOBBICUTb YPOBEHb MNPOPECCHOHATBHON KOMIIETEHLUUU CTYICHTOB
IOCPEACTBOM YCTAHOBJIEHUSI CHUCTEMBbl MEXKIPEAMETHBIX CBSI3€H COJEpKaHUS
Kypca ¢ cofiepKaHueM NpoUINpYOMUX TUCIUIUIHH.

2. MecTo AMCIUILIMHBI B y4eGHOM Ipolecce

JucnumuimHa «XUMHS» BKJIIOUEeHa B o0s3aTenbHbId nepeuenr @I'OC BO, B
UK JUCHMIUIMH 00s3aTelbHON dYacTH. Peanuzamms B JUCIUIUIMHE «XUMHUS»
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
CTPOUTEIBLCTBO, DKCIEPTH3A U YIIPABICHHE HEIBUKHUMOCTBIO).

TpeboBaHus K BXOAHBIM 3HAHUSM, YMEHHMSIM M KOMIIETCHIIMSM CTYJICHTA,
HEOOXOIUMBIM JIJISl U3YUYEHUS TUCITUTITUHBI « XUMUSD:
- BJIaJICHUE 3HAHUSIMHU 110 XUMHUH B 00bEME IIKOJIBHOM POrpaMMBbl;
- 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:
- MaTepUaIOBE/ICHHUE;
- XUMHUS BSDKYIIUX MaTe€pUaloB;
- TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MAaTE€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 obyuaroruxcs oomenpodeccuoHanpHbix (OIIK) u obmexkynsTypabix (OK)
KOMIIETEHIINH, TPEICTaBICHHBIX B Tabmule 1.



Tabmuia 1
TpeGoBaHus K pe3yJabTaTaM OCBOEHHS Y4e€OHOH JUCITATIIHHBI

Kon u | B pesynbrare u3ydeHus yueOHON AUCITUTIIMHBI
Conepxantt | conepixann oOyyJaromuecs T10JKHBI:
Ne | Hunexc © ©
KOMIIETEHIIN | MHIUKATOpa
1/ | KOMIIETeH
u JOCTHUKEHU
I o . 3HATh YMETH BJIAJIETH
(mm eé A
YacTH) KOMITETEHI]
7071
1 2 3 4 5 6 7
1. VK-1 |Cnocoben VK-14 METO/IBI MIPUMEHSTh HaBBIKAMH
OCYIICCTBIIAT | BhIsABICHUE |TOMCKA,KPUTHYC |METOJIBI MTOVCKA,KPUTH
b MOMCK, | CHCTEMHBIX |CKOr0 aHajlu3a H|IOHCKA,KPUTHYE |YECKOro
KPUTHYECKHMH | CBSI3€H W |CHHTE3a CKOIO aHalli3a M |aHaau3a u
aHaJIN3 Y| OTHOLICHUHN |WHGOPMAIIUKU,IIP |CHHTE3a CHUHTE3a
CUHTE3 MEXITY UMCHCHHE uHpopManuu,np |MHGOpPMALIKH,
uH(pOMAINH, | U3y4aeMbIM |CHCTEMHOTO UMEHEHUE MIPUMCHCHUE
NPUMCHSITh | | oIX0/1a VTSI | CHCTEMHOTO CHUCTEMHOTO
CUCTEMHBIN | SIBIICHUSIMH, |pPCIICHHS MoIX0/1a JUTSE | TIOJIXOa  JUIst
MOJIXOJ[ JUIS | MpoIleccaM  |TIOCTaBJICHHBIX | PEIICHUS pelreHus
pelIeHus " W/WIH |3a]1a9 10 BBEIOOPY |IOCTABJICHHBIX | TIOCTaBJICHHBIX
MOCTABIIEHHBI | OObEKTAMH |1 3aja4 1Mo BLIOOPY |3a1a4 ()
X 3a7a4 Ha OCHOBE [9KCIIEpUMEHTAIb |H BEIOODY u
NPUHATOH  |HOMY HKCIIEMPUMEHTAN |9KCIETIPUMEHT
MapajgurMbl | HMCCIEIOBAHUIO  |bHOMY aIIbHOMY
WCCIICIOBAHHUIO | HCCIICIOBAHIO
VYK-2 |Cnocoben YK-2.2 HE00XO0/IMMBbIE OTpeAeNsATh U MPAKTUYECKUM
onpenensats | [Ipexcrasne | s pemiaTs Kpyr OITBITOM
KpyT 3a/Ja4y B| HUE OCYIIECTBIICHUS |3a/lad B paMKax | pelIeHUs
pamKax MOCTaBIIEHH |MPOQECCHOHANBH | M30paHHBIX 3aaq B
MOCTaBIIEHHO | OM 3a7auu B |OW JIEATEIBHOCTH | BUIOB obmactu
i uenm u| BHUIE MIPaBOBBIE HOPMBI | TPOPECCHOHANBH | U30paHHBIX
BHIOUpATH KOHKPETHBI oif BUJIOB
ONTHUMATBHBI | X 3aJaHHI JESTSIIbHOCTH, | TpdeccHoHalb
€ CIocoObI X IUTAaHUPOBATh HOM
peIIeHus, COOCTBEHHYIO JeSTEITLHOCTH
UCXOAs W3 JIESITEIIbHOCTh
JENCTBYIONIN UCXOIS U3
X TPaBOBBIX UMEIOIIUXCS
HOPM, pecypcoB
UMEIOITUXCS
pecypcoB U
OTpaHUYCHU M 7




YK-2.6 MECTO XHMMHH B |IIPOBOJUTH IIPAKTUYECKUM
CocrapiieHU |O3HAHUU CaMOCTOSITENIbHBI M HaBBIKAMH
e OKpYKAloLIEero | mMOMCK MPOBEICHUS
MOCJeIoBaT |Hac MHUPA, | XAMUYECKOU aHaiM3a u
€IbHOCTH(a |3Hau€HUE XHUMHUU |MHDOpMALINH; oOpateHusi ¢
JATOpUTMA) | 7S UCIIOJIb30BaTh npudopamu;
pelieHus YTBEPKACHUS KOMIIBIOTEPHBIE | METOJIaMU
3a/1a4u MaTepUaIUCTUYE |TEXHOJOTHH JUIsl | OMpeeIeHUs
CKMX BO33pEHHI1 | 00pabOTKH U pH pactBOpoB
B HayKe nepeaadn u
XUMUYECKON OIIPECIICHUSA
uH(OpPMALUM U | KOHIICHTpAIH
ee W B pacTBOpax
MIPEJICTaBJICHHUS B
pa3IMYHBIX
dbopmax;
KPUTHYECKU
OIICHUBATH
JIOCTOBEPHOCTH
XUMHYECKON
uH(popMaluuy,
MOCTYNAOUIEN U3
pa3HbIX
HMCTOYHUKOB
OIIK-1 |Cnocoben OIIK-1.1 |ponp u 3axayu |IPUMEHSTH METOIUKAMH
pemaTh BrisiBienme | XUMUU B | TIOJTyYE€HHBIE HU3MEPEHUN U
NPUKIIATHBIE | 1 COBPEMEHHO 3HAHMS IO XUMHH | PaCUETOB;
3a7a4u xIaccuduka | CTPOMTEIBHOM Npu  HU3YYCHHUH | METOJaMH
CTPOUTEIBHO | [ypg UHYCTpUH, JIPYTHX aHanm3a u
#  OTpacim,| puspueckn |TEXHOJIOTUH JTUCIUIUIMH W B|000OIIeHUS
UCIIONb3YsI X ¥ | TPOU3BOACTBA MPaKTUYECKON uH(pOpMaIInu;
TEOPUIO Y| xpMuyecky |CTPOUTEINBHBIX  |JESTEIBHOCTH HaBbIKAMU
METO/IbI X 176631 (1707 U | TTOClie OKOHYaHUs | 00paboTKH
yHzaMeHTA | rponeccos, |KOHCTPYKIIHIA YHUBEpCUTETA nHpopmaruu
BHBIX HaYK IIPOTEKAFOLL Y TIPUHSATHUS
X Ha peuICHuH,
00BeKTe MOJICIIUPOBAH
npodeccro Ul CIIOKHBIX
HaJILHOU 1Iponeccon
JEeSATENBHOC
TH
OIIK-1.2 |OCHOBBI XHMHUH H |0O0BICHATH OCHOBHBIMH
Bs16op XUMUYECKHE XUMUYECKHE 3HAHUSIMHU,
6a30BEIX TIPOIIECCHI SIBJICHUS, MOJTY4YEHHBIMHU
(usudeckn | COBPEMEHHOI MPOUCXOMASIINE B |B JIEKIIMOHHOM
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X "
XUMHYECKH
X  3aKOHOB
TUTST
pelieHus
3aa4
npodeccuo
HaJIbHOM
TeSTELHOC
TH

TEXHOJIOTHH
MPOU3BOJICTBA
CTPOUTETBHBIX
MaTepuaioB u
KOHCTPYKIIUH,
CBOICTBA
XAMHYECKUX
9JICMEHTOB U HX
COCIUHCHHI,
COCTaBJISTFOIITHX
OCHOBY
CTPOUTENBHBIX
MaTepHaoB

npupoje, ObITY U
Ha
IIPOU3BOJICTBE;
OIIPEEIATh
BO3MOKHOCTh
MIPOTEKaHUs
XUMHUYECKUX
MpEBpAIlCHUI B
Pa3IUYHBIX
YCIOBUSIX U
OIICHKH UX
IMOCJIC/ICTBHIA,
OLICHUBATh
BIIUSIHUE
XUMHUYECKOTO
3arpsi3HEHUs
OKpYyXKaroleu
cpenbl Ha
OpraHu3M
YeJI0BEKa U
JIpYTHUE )KUBBIC
OpraHU3MBbl;
MIPOBOJIUTH
pacyeTsl
KOHIIEHTpaluu
pacTBOpOB
Pa3IMYHBIX
COCIMHEHNH;
OIPENEIATh
W3MEHEHUE
KOHILICHTpaLUU
MpU IPOTEKaHUHU
XUMHUYECKUX
peakuui

Kypce XHMHUH,
HEOOXOIMMBIM
u IS
BBIIIOJHEHUS
TEOPETUYECKO
ro u
HKCIEPUMEHTA
JILHOTO

HCCIIEI0BAHUS
, KOTOpbIC B
IanbHeHImeM
MIOMOTYT
pemarh
COBPEMEHHOM
ypOBHE

BOIIPOCHI

CTPOUTEIBHBIX

Ha

TEXHOJIOTUN

4. CTpyKTypa 4 coAepKaHue AUCHMIIUHbI

4.1 PacnpenesieHue TPyA0EMKOCTH JMCHUILIMHBI 10 BUAAM padoT ceMecTpa

OO6mast Tpy10EMKOCTh JUCIUTUINHBI cocTaBiseT 3 3ad.en. (108 gacoB), ux

pacripesieieHue 1Mo BuIaM padoT ceMecTpa NPeACTaBICHO B Ta0mIE 2.




Taoauma 2
PacnpenesieHue Tpy10€MKOCTH TMCUMILUIMHBI 10 BHIaM padoT ceMecTpa

TpynoéMKoCTb
Buj yueoHoii padoThl B T-11. 1O
yac. ceMecTpam
Ne2
O01mas TpyA0€MKOCTb TUCIUIUINHBI 10 Y4€OHOMY 108 108
TIaHy
1. KontakTHas padora: 50,25 50,25
AyauTopHas padoTa 50,25 50,25
8 MoM yucie:
nexyuu (J1) 16 16
nabopamopuwsle pabomsl (JIP) 34 34
KOHMAaKmHas paboma Ha npomescymo4Hom 0,25 025
xoumpone (KPA) ’
2. CamocrositesabHas padora (CPC) 57,75 57,75
camocmosmenvbHoe u3yuerue pasoesos,
CAMON0020MoBKa (Npopabomxa u noemopeHue
JIeKYUOHHO20 Mamepuaia u mamepuana y4eonuxos | 48,75 48,75
U yuebHbIX NOCoOUL, N0020MOBKA K 1a00pamopHbIM
U NPAKMUYECKUM 3AHAMUAM, KOJIOKSUYMAM U M.O.)
Ilooecomoska k 3auemy (KOHMPOJib) 9 9
Bu mpomMexxyTO9HOTO KOHTPOJIS: 3auer
4.2 Conep:kanue JUCHUILINHBI
OYHAS ®OPMA OBYUEHMUS
Tabnuua 3a
TemaTuyeckuil IJIaH y4eOHOM IUCHUIINHBI
AyauTopHasi Bueayaur
HauMeHOBaHHeE Pa31eJi0B U TeM Beero paGora opHast
AUCHMIIMH (YKPYITHEHO) JI JIP | TIKP | paGora
CP
Pa3nen 1. «OCHOBHBIE TTIOHSITHS U 10 2 4 4
3aKOHBI XUMUU. DHEPreTuKa
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AyauropHasi Bueayaur
HanMmeHoBaHHe pa3iesioB H TeEM Beers pa6ora opHasn
AUCUHMILIUH (YKPYITHEHO) JI JIP | IIKP | pa0ora
(0
XAMHUYECKUX PEAKIUI
Paznen 2. «Ilepuoanueckuii 3akoH 6 2 - 4
J..MenneneeBa u CTpOCHUE aTOMa
Pasnen 3. «Xumuueckas CBSI3b U 6 2 - 4
CTPOCHHE MOJICKYJI»
Pasnen 4. «Xumudeckass KHHETHKA 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
AIIEKTPOJUTORY
Pasnen 7. «OKkucInTeEnbHO- 12 2 4 6
BOCCTAaHOBHUTEIIHHBIC MTPOTICCCHI»
Paznen 8. «MeTtaibl U CILIABHI. 10 2 4 4
DIEKTPOXUMHUUECKHE MPOIECChI»
Paznen 9. «/lucnepcHble CUCTEMBI. 10 - 4 6
Kommonaasie pactBopsl. OCHOBBI
XUMUH BSDKYIIHNX MaTePUATIOBY
Paznen 10. «OCHOBBI OpraHMYECKOM 8,75 - 4 4,75
XAMUH U XUMUH
BBICOKOMOJICKYJIIPHBIX COCTMHEHUI
(BMC)»
Paznen 11. «Knaccel Heoprannuecknx 4 - - 4
COEIVMHEHUIN
KOHMAaKmHas paboma Ha 0,25 0,25
npomexcymourom konmpoie (KPA)
n0020Mo8Ka K 3auemy(KOHmpoib) 9 9
Bcero 3a 1 cemecTp 108 16 34 57,75
HUTOro mo AMCHUILIMHE 108 16 34 | 025 57,75
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Pazgen 1. OcHOBHbBIC MOHATHS M 3aKOHbI XMMHHU. JHEPreTHKa XUMHYECKUX
peaxkumii.

[Ipeamer xumMun. ATOMHO-MOJIEKYJIIpHOE yueHUue. OCHOBHBIE CTEXHOMETPUUECKUE
3aKOHbI XUMHHU. TepMOXMMHUUYECKUE 3aKOHbl. BHYTpEHHSA SHEPrus U SHTAJIbIUS.
TepmonuHaMuueckue BEIMUMHBI. DHTponus U sHeprus ['udoca

Paznean 2. Ilepuoagnuecknii 3akon JI.U. MenaesneeBa u cTpoeHHe aToma.
Teopust ctpoenus atoma. CoBpeMEHHasi MOJEJb COCTOSIHUS AJIEKTPOHA B aTOME.
OnekTpoHHbIEe 000J0uKKM aToMOB. KBaHTOBble uymcina. Ilopsanok 3anonHeHuUs
neKTpOHHbIX  ypoBHeW. Ilpunnun Ilaymu. IlpaBuno I'ymma. IlpaBuio
KineukoBckoro. Tunsl opourtaneir. CoiicTBa cBOOOIHBIX aTOMOB. [lepuoanueckuit
3akoH /1. 1. MenzneneeBa B cBET€ COBPEMEHHOM TEOPUU CTPOEHUS ATOMOB.

Paznen 3. XuMuueckasi CBSI3b U CTPOEHHE MOJIEKYJI

Tunbl xumuyeckux cBsizeil. Tun cBa3u U cBoicTBa BellecTB. CTpOECHUE MOJIEKYII.
XUMUYECKas CBSI3b U BAICHTHOCTh. MEXMOJIEKYJISIPHOE B3aUMOJICICTBHE.

Pazgen 4. Xumuueckass KHHETMKAa W paBHOBecMe B TOMOICHHBIX WU
reTeporeHHbIX cucTemMax.

Ckopoctb peaknuii. OCHOBHOM 3aKOH KMHETUKH. 3aBUCUMOCTh CKOPOCTH PEAKIINU
OT TEMIIEpATYyphl, KaTAIU3aTOPOB. XHUMHUecKoe paBHoBecue. [Ipunuun Jle —
[Tatense. Pacuem pagnosechbvix KOHYEHMpPAyuli.

Pazgean S. Boga. PactBopsl

JlucniepcHble CHUCTEMBI, WX KiIacCUPUKAIMS TO CTENEHU JUCTIIEPCHOCTH W
arperaTHoMy coctosHuto. O0mme noHaTus 0 pactBopax. CrnocoObl BBIPAKECHUS
KOJIMUECTBEHHOT'O COCTaBa pacTBOpoB. Boma m ee cBoiictBa. XKeCTKOCTh BOJBI.
CaoiicTBa pa30aBieHHbIX pacTBOpoB. Ocmoc. 3akoH Bant-I'odda. 3akonsr Pays.
Pa3nesn 6. BoaHbie pacTBOPbI 3JIEKTPOJIUTOB.

Teopust snexkTponuTUyeckor auccounanuu, CreneHp auccouranuu. CuiabHbIE U
cia0ble 2IeKTPOUTh. BogopoiHbIil moka3aremns. [ uapoaus cosei.

Paznen 7. OkuciauTeIbHO-BOCCTAHOBUTEIbHbIE MIPOIECCHI.

Teopuss OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPeakuumii. MeTroasl cocTaBiieHUsA
ypaBaennii OBP. Bumsnue cpensl Ha xapakrtep peakuuu. HanpasieHue
npotekannst OBP. 3/IC npoueccos.

Pazgen 8. MeTa/uibl U cIUIaBbL. JJIEKTPOXUMHYECKHE MPOLECCHI.

Meramibl. Buytpennee ctpoenue. CIUlaBbl: THUIBI, CBOWCTBA, IPUMEHEHHE.
['anpBaHWMYECKHE 3JIEMEHTBI. JJIEKTPOAHBIN mNoTeHuual. Koppo3us Metaios.
3amuTa OT KOppO3uu. DNEKTPOIIU3.

Pazgen 9. /IlucnepcHblie cuCTEeMBbI M KOJLUIOWAHBIE pacTBOPbl. OCHOBbI XUMHH
BSIKYIIIUX MATEPUAJIOB.

Komnouanoe coctosiHue BemiectBa. CrocoObl MOTyYeHHs KOJJIOUIHBIX PACTBOPOB.
AncopO1ivs B KOJUTOMIHBIX PacTBOpax, 0Opa3oBaHWE MUIEIUIB. DJIEKTPUUCCKUN
3apsii KOJUTOMAHBIX yacTull. Koaryisiuus Koiiona0B.

[lonatre o0 BSKYIIMX BelIECTBaxX. Bo3ayliHble W THAPABIMYECKUE BSKYIIUE
Matepuanbl. O0ImMe 3aKOHOMEPHOCTH TIOTYYEHUS BSDKYIIUX BEIIECTB. 3HAYCHUE
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00ura, BEICOKOW CTETICHW AUCTIEPCHOCTH MPHU MOTYyYeHUU BsKYymux. [Iporecch
cxBaThIBaHUs U TBepieHus. Kopposus 6eToHOB u Mepbl O0pHOBI ¢ HEl

Paznen 10. OcHOBBI OPraHUYeCKOM XMMHUM U XHUMHHM BbICOKOMOJIEKYJISIPHBIX
coequnenunii (BMC)

OCHOBHbIE TIOHSITUS  OPraHUYECKOM XUMHH, MCIOJB3YEMBIE B  XUMHH
BBICOKOMOJIEKYJISIpHBIX coenuHenuid (BMC). BricokoMONeKyISIpHBIE COSTUHEHUSI.

OcHOBHBIC IIOHATHA,

CITOCOOBI IMOJTy4YCHUA.

WCIIOJIb30BaHUE B CTPOUTEIIBCTBE.
Pasznen 11. Kinacebl HeOpraHm4ecKux coeJMHEHHUH.
Oxcupasl. Kucnotel. OcHoBanusi. Conu cpeHue, KUCIbIX, OCHOBHBIE, IBOUHbBIE U

KOMIIJICKCHBIC.

4.3 Jlekuun/nadoparopHble/IpaKTUYECKHE 3aHATHS

OYHASA ®OPMA OBYYUEHUA

CBoiicTBa TOJUMEPOB U UX

Taoauna 4
Conepskanue JIeKIUii, MPAKTHYECKUX PA0OT M KOHTPOJIbHBIX MEPONPUATHH

DopMupyeMbl Bun Ko
No Ne u HazBanue jgekumii/ | € KOHTPOJIb | JI-
" | Ne pazaena J1200paTOPHBIX/ WOMIETEHIMH | o BO
n/n . (MHAHKATOP
NPAKTHIECKUX 3AHATHH | 001 eyyg) | MEPONIPH | vac
STUSI OB
1. Pa3nen 1. OcHOBHBIE MOHATHS M 3AKOHBI 6
xumun. Kiaccbl HeopraHudeckux
COeJIMHEHMH.
Tema 1. Jlexiust Ne 10cHOBHEBIE VK-1.4, VK- 2
Knaccer IIOHSTUS U 3aKOHBI XUMHUM . 2.2, YK-2.6,
HEOPraHu4d | DHEPreTuKa XMMUYECKUX OIIK-1.1,
€CKHUX peaKumit OIlK-1.2
coenuHeHu | JlaboparopHasi padora Ne 1. | YK-1.4, VK- | 3ammra 2
" BBoanoe 3anatue. Kiaccel 2.2, YK-2.6, | mabopato
HEOPTaHUYECKUX OIIK-1.1, PHBIX
coeqnuHeHUN. THIe! OIIK-1.2 paoor,
XMMHUYECKUX PEAKIUH. TECTOBas
paboTta
JlaGoparopnas padora Ne 2. | YK-1.4, VK- | 3amura 2
KauecTBeHHBIN aHaTU3. 2.2, YK-2.6, | mabopato
OIIK-1.1, | pHBIX
OIIK-1.2 | pabor,
TECTOBAs
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DopMuUpyeMbl Bun Ko
No Ne u Ha3BaHue jJekuuid/ | ¢ KOHTPOJIb | JI-
" | Ne pazaena J1200paTOPHBIX/ KOMIETEHIHT | yoro BO
n/n . | (muaukarop
NPAKTHYCCKHUX 3AHATHH | (0 pvenygy | MEPOTIPH | Hac
SITHS 0B
pabota,ko
JUIOKBUYM
2. Pazgen 2. Crtpoenue aroma. OCHOBHbIC 2
THIIBI XUMAYECKOU CBS3U
Jlekuuss Ne 2 [Ilepuoguueckuii 3aKOH VL, S 2
2.2, VK-2.6,
.. Menneneena CrpoeHnue aroMa. | -~y g 1
OCHOBHEBIE THIIBI XHMUYECKOM CBSI3H OIIK-1.2
3. Paznen 3. Xumuueckasi CBSI3b M CTPOCHUE 2
MOJICKYJT
Jlekmmsa Ne 3. Xwummueckas | YK-1.4, VK- 2
CBSI3b U CTPOEHUE MOJIEKYJI 2.2, YK-2.6,
OIIK-1.1,
OIIK-1.2
4, Pa3pen 4. OCHOBBI XUMHYECKOH 6
KMHETHKH. XMUMHUECKOE PaBHOBECHE.
Tema Jlexius Ne 4, VK-1.4, VK- 2
(Xumunueck | KuneTrika XUMHYECKUX 2.2, YK-2.6,
ast peaxkuuii. XuMU4ecKoe OIIK-1.1,
KUHETHKA U | PABHOBECUE OIIK-1.2
paBHOBecue | JlabopaTopHas padora Ne 3. | VK-1.4, VK- | 3amurta 4
B CKOpOCTh XUMHUYECKUX 2.2, YK-2.6, | naboparo
TOMOI'€HHBI | pEAKLIH. OIIK-1.1, PHBIX
X OIlK-1.2 paoor,
CHUCTEMaXx) perieHue
3a1a4
4, Pazgen 5. Bona. PactBopbl. 6
Tema Jlekmsa Ne 5. Bopna. VK-14, YK- 2
(Bona. PacTBOpsI 2.2, YK-2.6,
PacTtBopbl. OIIK-1.1,
Pacuem OIIK-1.2
konyenmpa | JlJabopatopHas padora Ned. | VK-1.4, VK- | 3amura 2
yuu [IpuroroByieHue pacTBOpPOB 2.2, VK-2.6, | maboparo
pacmeopoe | 3ataHHON KOHLIEHTPALIUU OIIK-1.1, PHBIX
) OIIK-1.2 pabor,
TECTHpPOBA
HUE
JlaGoparopHas padota Neb. YK-1.4, VK- | 3amwura 2
OrnpeneneHne KeCTKOCTH 2.2, YK-2.6, | naGopato
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DopMuUpyeMbl Buna Ko
No Ne u Ha3BaHue Jekuuii/ | € KOHTPOJIb | JI-
" | Ne pazaena J1200paTOPHBIX/ KOMIETEHIHT | yoro BO
n/n . | (muaukarop
NPAKTHYCCKHUX 3AHATHH | (0 pvenygy | MEPOTIPH | Hac
SATHSA 0B
BOJIEI OIIK-1.1, PHBIX
OIIK-1.2 pabor,
perieHue
3a1a4
S. Pa3nen 6. Boanbie pacTBopbI 8
3JIEKTPOJINTOB
Tema Jleknus Ne 6 BogHrble VK-1.4, YK- 2
(Boarble PacTBOPHI DJICKTPOIUTOB 2.2, VK-2.6,
PacTBOPEI OIIK-1.1,
AICKTPOJIUT OIIK-1.2
OB) JlaGoparopnas padoTa 6. VYK-1.4, VK- | 3amura 6
DJeKTpUIecKast 2.2, YK-2.6, | na6oparo
nuccormanus. pH, rugponns OIIK-1.1, PHBIX
CoJICH. OIIK-1.2
paoor,
TECTUPOBA
HHE,
KOJIJIOKBU
yM
6. Pasznen 7. OKuCIUTEILHO- 6
BOCCTaHOBHUTEJIHHBIC MPOTIECCHI
Tema Jlexmmsa Ne7. OkucimrensHo- | YK-1.4, VK- 2
(OkucnuTe | BOCCTAHOBHUTEIbHBIE 2.2, YK-2.6,
JILHO- MIPOIIECCHI. OIIK-1.1,
BOCCTaHOBHU OIIK-1.2
TEJIbHBIE Jlabopatopnast pabota Ne7 VYK-1.4, VK- | 3amura 4
nporiecchl). | OKUCIUTENBEHO- 2.2, VK-2.6, | na6oparo
BOCCTAHOBHUTEIbHBIC OIIK-1.1, PHBIX
peaKuum. OIIK-1.2 pabor,
TECTUPOBA
HUE
7. Pa3znea 8. Mertauibl 1 CIIaBEL. 6
DIIEKTPOXUMHYECKHE ITPOIECChHI
Tema Jlexims Ne 8. Mertamisl VK-14, YK- 2
(Koppo3sust | criiaBbl. 2.2, YK-2.6,
METaJUIOB, | DJNEKTPOXUMHYECKHUE OIIK-1.1,
3al[uTa OT | MPOIECCHI OIIK-1.2
Kopposun). | Jlaboparopuas padora Ne 8. | YK-1.4, VK- | 3amura 2
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DopMuUpyeMbl Buna Ko
No Ne 1 HazBaHuMe JeKuuii/ e KOHTPOJIb | JI-
" | Ne pazaena J1200paTOPHBIX/ KOMIETEHIHT | yoro BO
n/n . | (muaukarop
NPAKTHYCCKUX 3AHATHH | 00,0y | MEPONPH | yac
ATHS OB
Kopposus metannos. 2.2, YK-2.6, | nabGoparo
OIIK-1.1, PHBIX
OIIK-1.2 pabor,
TECTUPOBA
HUC
JlabopatopHas pabota Ne 9 | VK-1.4, VK- | 3amura 2
CBoiicTBa METAJLIOB 2.2, YK-2.6, | maGopato
OIIK-1.1, PHBIX
OI1K-1.2 pabor
8. Paznen 9 /lucniepcHble CUCTEMBI. 4
Komnouausie pactBopbl. OCHOBBI XUMUU
BSDKYIIIMX MaTepHajIoB
Jlabopatopnas pabora Ne 10. | VK-1.4, YK- | 3amuta 4
[Tory4yeHne KOUTOUIHO- 2.2, YK-2.6, | mabopato
JTACTIIEPCHBIX CUCTEM U OIIK-1.1, PHBIX
BSKYILMX BELLECTB OIIK-1.2 | pabot,kon
JIOKBUYM
Pa3znes 10. OcHOBBI OpraHUYECKON XUMUHU 4
Q. U XUMHH BBICOKOMOJIEKYJISIPHBIX
coenunennii (BMC)
Jlaboparopnas padora Ne 11. | YK-1.4, VK- | 3ammura 4
CBoiicTRa 2.2, YK-2.6, | mabopato
BBICOKOMOJIEKYJIIPHBIX OIIK-1.1, PHBIX
COCIMHEHHIN. OIIK-1.2 pabot
BCEI'O 50
OYHAS ®OPMA OBYUEHMUSI
Tab6auna S

Hepequb BOIIPOCOB /IJIsl CAMOCTOATEC/IBHOIO U3YUYCHUA TUCHHUIIINHBI
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Ne Ne pazgesia u IlepedyeHb paccMaTpHBaeMbIX BOIPOCOB /sl
n/n TEéMbI CaMOCTOSITECJILHOI'O H3YYCHU S
Pa3zgen 1
1. | Tema 1. OcHOoBHBIC | 3aKOH  HSKBHUBAJICHTOB. 3aKOH TOCTOSHCTBA
MOHATHUSL M 3aKOHBI | cocTaBa. 3akoH coxpaHeHusi macchl. (YK-1.4,
XUMHH. YK-2.2, YK-2.6, OIIK-1.1, OIIK-1.2)
Anepeemuxa
XUMUHECKUX
peaxyuii
Pa3zmeun 2
2. | Tema 1. Ctpoenue | KBantoBsie uncna. [lepuoamueckuii 3akon. (VK-
aToMma. 1.4, VK-2.2, VK-2.6, OIIK-1.1, OIIK-1.2)
[lepuonnueckuii
3aKOH
Paznen 3
3. | Tema 1. | KoBanenTtHas, noHHas cBsizu. KoopauHanmoHHas
Xumuueckas cBs3b | cBsa3b. (YK-1.4, VK-2.2, VYK-2.6, OIIK-1.1,
U ctpoenue | OITK-1.2)
MOJIEKYJI
Pa3nen 4
4. | Tema 1. 3akoH AeicTByromux Macc. 3akoH Bant-I'odda.
Xumuueckas Oueprus aktuBanuu. (YK-1.4, YK-2.2, VK-2.6,
KHHETHKA 1 OIIK-1.1, OIIK-1.2)
paBHOBECHE B
TOMOT'€HHBIX
CHCTEMaX.
Pa3zgen 5
5. |Tema 1. Boga. | CriocoObl BeIpaXKe€HUs COCTaBa pacTBOpa.
PactBopbl. Pacuem | (YK-1.4, VK-2.2, YK-2.6, OIIK-1.1, OIIK-1.2)
KOHYeHmpayuu
pacmeopos
Paznen 6
6 |Tema 1. Bonnslie | MoHHOEe mipou3BeaeHue BOAbl. BomopoaHslii
pPacTBOPHI nokazarenb pH. (VK-1.4, VK-2.2, VYK-2.6,
AJIEKTPOJIUTOB OIIK-1.1, OIIK-1.2)
Paznen 7
7 | Tema 1. | Haubonee BayKHBIC OKHCJIUTEIN u
OKuCIUTENBHO- BOCCTAHOBUTEIU. 3aBHUCUMOCTb HaIlpaBJCHUS
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Ne Ne pasaeja u Ilepeyenb paccMaTpuBaeMbIX BOIPOCOB /I
n/n TeMbI CaMOCTOSAITETHLHOI0 H3YYEeHH A

BOCCTAHOBUTEJIbHBI | IPOTEKAHUS OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
€ TIPOIIECCHI peakiuii ot pH cpenpl. (YK-1.4, VK-2.2, VK-
2.6, OIIK-1.1, OIIK-1.2)

Pasznen 8

8 | Tema 1. Meramnsl | ['anbBaHnYECKUM DJIEMEHT. CrpoeHue.
u criaBsl. | [Tponecchl, mpoTekaronye B TalbBAaHUYECKOM
Dnekrpoxumuueck | anemente. (YK-1.4, YK-2.2, VK-2.6, OIIK-1.1,
Me TIPOIIECCHI OIIK-1.2)
Pa3znen 11

9 |Tema 1. Kiraccel | Okcunbl, KHCJIOTBI, OCHOBAHHMS, COJIH.
HEOPTraHUYCCKUX (YK-1.4, VK-2.2, YK-2.6, OIIK-1.1, OIIK-1.2)

COCAMHEHUN
5. O0pa3oBarejibHbIE TEXHOJOTHH
Tabuuua 6
IIpyuMeHeHHe AKTUBHBIX U MHTEPAKTUBHBIX 00pa30BaTeJIbHBIX TEXHOJIOTHA
e HaumeHoBaHHe UCNOJIb3yeMbIX AKTHBHBIX
/i Tema u ¢popma 3ansaTHS U MHTEPAKTUBHBIX oﬁpaEmBaTe.m,me
TEXHOJIOTUI
1. KauecTBeHHbI JIP | MeTo paboThl B MJIBIX TpyNIax (pe3yyibTaT
aHau3 pabOThI CTYJEHYECKUX UCCIICI0OBATEIHCKUX
rpyrm)
2. CrpoeHue atoma u JI | Jlexuusi-Busyanuzanus (MHTEpaKTUBHAS
XUMUYECKas CBS3b JIEKIUS C TPUMEHEHUEM BHUJIEO- U
ay1IMoMaTepuaioB)

Jlaboparopnas pabota «KauecTBEeHHBIN aHATIN3 HOHOBY
Llenv: omnpenenuTb € TMOMOIIBIO AHAJTUTHUYECKUX PpEaKIMil COCTaB BEIIECTBA,
HAXOJISAIIErocs B BBIJAHHOM JJIsl UCCIIEA0BAHMM 00pasie
O6opynoBanue: NpOOUPKH, XUMUYECKHUE PEAKTUBBI, BOAsSHAs OaHs, eHTpudyra

XO0J1 3aHATHUS

1.Opranu3zaliuOHHBIII MOMEHT
[TpuBeTcTBHE, MpOBEpKa TOTOBHOCTU TPYyMINbl K 3aHATHIO, CO3JaHUE paboueit
O0OCTaHOBKH B I'pYIIIE, pacipeeieHue CTYyJEHTOB 10 MaJIbIM PyIIIaMm.
11. Coznanue mpoOaeMHOM cutyaruu (03ByYUBaHUE 3a]JaHUs)
3adanue: TPOM3BECTH XUMHUYECKHM aHalM3 CMECH KaTHOHOB M AaHHOHOB B
pacTBOpPE HEU3BECTHOTO BEILIECTBA
BeimoauTh paboTy: a) B CTPOTOM COOTBETCTBHH  aJTOPUTMOM JACHCTBUH; 0)
CaMOCTOATEJbHO HANTH HECTAHIAPTHBIE ITyTH PEILIEHUS [TOCTABIECHHON 3a1a4n
111.11epBsiii 3Tam: BHINOIHEHHE PAOOTHI B CTPOIOM COOTBETCTBUU C AJITOPUTMOM
NeUCTBUU
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ANTOPUTM BBITIOTHEHUS PAOOTHI
1.M3yunTh npaBuiia TEXHUKU O€30MACHOCTHU MPHU pabOTe ¢ KUCIOTAaMU U IIEIOYaMHU
2.M3yunTh coliepkaHHe Y4yeOHOro T™OCOOHs, TMOHATh IOCJIEI0BATENbHOCTh
BBINIOJIHEHUS JKCIIEPUMEHTA, OCHOBHBIE OIEpallid KaueCTBEHHOIO aHaju3a,
npaBuiia paboThl C HEHTPUPYTOil, COCTABUTH IPaPUUECKYIO OJIOK-CXEMY aHAJIU3a.
3.IIpousBecTu npeaBapUTEIbHBIC UCTIBITAHUS J1JIs1 BHITIOJIHEHUS aHA3a
4.BBINOTHUTD ACHCTBUS B CTPOTOM COOTBETCTBUHU C aJITOPUTMOM
1)I[IpenBapuTenbHBIC WCIBITAHUSA: J00aBUTh HHIUKATOP K OTOOpaHHOW Tpooe,
ClIeTIaB MPEANOI0KEHHUS 0 BOBMOKHOM KJIacce BEIIECTB B CBSI3U C OOHAPYKEHUEM
KHUCJIOW, HEWTpPaJbHOM WM IIEJIIOYHOW Cpeapl pacTtBopa. B 3aBucuMoctH OT
NOJIy4YEHHOTO pe3yJibTaTra, XOJ JaJbHEHIIero aHaiau3a OyAeT HECKOJIbKO
pasnuyarhCsl.
2)CHucTeMaTHYeCKUi aHan3 0OHAPYKEHUS KATHOHOB: NMPWIIATh K B3ATOW Mpode
pEaKTUB-0CaaUTENb 3 TPyMNNbl KATHOHOB. [IpH BhIMaIEHNN OCaJiKa, EPEBECTU ETO
B PAacTBOP M C MOMOIIbIO KAYECTBEHHBIX PEAKIUNA ONPEAETUTh MPUCYTCTBUE NOHOB
Fe® u Al Ecim ocamok He BBIIAT, MPUCTYINTh K OCAKIACHHIO 2 TPYIIIbI
KaTHOHOB. BpImaBiuii 0cajiok UOHOB 2 TPYIIBI pacTBOPUTH, 100aBUB COJISTHYIO
kucinory. llepeBecTn peakuuio Cpeabl pacTBOpa B  HEUTPAIbHYIO WIHU
crabomtenounyto. C MOMOIIBI0 KAa4eCTBEHHOH peaKiuu ompeaeants non Ca*’,
OTJIe/HB 0CanoK 2 TPYIIIBL, KAYeCTBEHHO OOHApYXuTh B duisrpare non Mg*2 B
OTIIEIBHOM MpoOEe HMCXOAHOTO PACTBOpPAa C MOMOIIBIO KAYECTBEHHBIX PEAKIIMA
onpenenuTs noH NH,".
3)CucreMaTU4ecKknii aHanu3 OOHApPYKEHUSI aHWOHOB: MPHJIMB K Mpobde ¢ BOAHOMN
BBITSDKKOM pacTBOp XJiopuaa Oapusi, KaueCTBEHHO OOHAPYXHUTh COJIEpKaHUE
cynbdar-rona SO~ B o6pasie.
4)Cnenath BBIBOBI IO TIpOBeeHHON paboTe. COCTaBUTh OTUET MO aHATIU3Y CMECU
KaTUOHOB Y aHUOHOB.
Crernenb chOpMHUPOBAHHOCTH KOMIIETEHIIMM OMPEEseTCsl BICTABIEHUEM OAJIJIOB
3a Ka)KJ10€ BBITIOJIHEHHOE JICMICTBUE:
[TpaBUIBLHOCTH O00OpPA PEAKTHUBOB JIJISl aHAJIM3a
BrimonHeHre paboThl B Y4€TKOM COOTBETCTBUU AJITOPUTMY
CocraBnenue 0JI0K-CXEMBbI aHAJIN3a CMECH
HccnenoBanre oOpasiia ¢ MOMOINBI0 HMHIWKATOpPa (BBIBOABI MO TMOJYyYEHHBIM
pe3yJibTaTam)
[IpoBeneHne aHATUTHYECKUX PpEAKIMA OOHAPYXEHUS KAaTHOHOB (BBIBOJBI 10
MOJTYYE€HHBIM pPe3yJIbTaTaMm)
[IpoBeneHnEe aHAIMTHUYECKUX peEaKIuil OOHApyXEHUs AaHWUOHOB (BBIBOABI 10
MOJTYYE€HHBIM Pe3yJIbTaTaMm)
BriBoibI 110 paboTe, COCTaBIEHUE OTYETA MO aHAIU3Y (Pe3yJIbTaT)
VY1. Bropoii aTam paGoThl: co3aHNE HECTAHAAPTHOW CUTYaIlUN
3aoaHnue: MPEATIONONKUM, YTO B JIAOOPATOPUU OTCYTCTBYET PEAKTHUB-OCAJUTEINH 3
IpyIIibl KATHOHOB. [IpemsioxuTe BO3MOXKHBIE MYTH MMPOBEICHUS aHATU3A.
Ha nanHoM 3Tane yyaniuecs JOJKHbBI
-IPUHUMATh PELICHUS B CTAHJAPTHBIX U HECTAHAAPTHBIX CUTYALIHUSIX
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-HECTU OTBETCTBEHHOCTH 3a MPUHSITHIE PEIICHUS

-OCYIIECTBJIATh TIOMCK U UCIIOJb30BaHUE WHOOPMAIMK, HEOOXOJIUMOM IS
() PEKTUBHOTO BBITIOJIHEHUS IIOCTABJICHHBIX 3a/1a4d, IPOPECCHOHATBLHOTO U
JUYHOCTHOTO Pa3BUTHSI.

CTyneHTBl cCaMOCTOSITEIFHO OMPEACIISAIOT X0/ aHAIN3a, COCTaBISAIOT IJIaH PabOTHI.
[Tocne BbIOIHEHUST PaOOTHI TPYIIIAMH MPOUCXOIUT OOCYXKIECHUE MPEITTOKEHHBIX
BapUAHTOB aHAJIM3A.

V11. IlogBeaenne UTOroB 3aHATHS.

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

6.1. TunoBbie KOHTPOJIbHBbIE 32JJaHUS UJIM HHbIe MaTePHUAJIbl, HEOOXOAUMBbIE
JJISl OLlEHKH 3HAHUI, YMEHUI U HABBIKOB M (WJIH) ONbITA AeATEeJIbHOCTH

1.TecThbl AJ1 TEKYLIET0 KOHTPOJISI 3HAHUUA 00Y4aAKOIIMXCS

Tewma. Knaccuduxanusi HEOpraHU4eCKUX COCTUHEHUN

Ne |BOITPOCHI OTtBeTbl

nn

1 |Kakue u3 nepeurcieHHbIX CaO
OKCHUJIOB SIBJISIFOTCSA NO,
Hecoseo0pazyrnmumMu? NO

CUQO

2 |Kakoii oTBET MpaBUIBLHO Kucnora

XapaKTEPU3yeT COCIUHEHUE - [unpun

KHS

KHCJias COJIb

AHTUapUA
3 |Kakue u3 nmepeynciIeHHBIX Ba(NO;),+NaOH —
pEeaknui MPOTEKAIOT Ba(NOs), + Na,SO, —
HEoOpaTuMO? Ba(NOs), + CaCl, —
Ba(NOs3), +NasPO, —
4 |C KaKUMH U3 IEPEUUCIICHHBIX H»S
BEILICCTB MOXKET pearupoBaTh NaOH
dbochopHas kucnora? N,O5
CaO
5 |Kakas u3 yka3aHHBIX Mg(OH), + 2HCI —

peaKUnil IPUBEAET K

Mg(OH), +2HNO; —
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00pa30BaHMUIO OCHOBHOM cOJn?

Mg(OH), + HCI —

Mg(OH), + Mg(HCO3), ~

Tema. OKHCINTEIHFHO-BOCCTAHOBUTEILHBIC pPCaKInun

Ne  |BOITPOCHI OTBETHI
i
1. |Omnpenenute cTeneHb OKUcIeHus xenesa |0
B HOHE +1
[Fe(CN)e]" +2
+3
2. Kakue 13 yka3zaHHBIX BEIIESCTB NaCrO,
MIPOSIBJISIIOT TOJIBKO OKUCIUTETHHBIC Na,Cr,0-
CBOMCTBA? HCrO,
Na,CrO,
3.  |Ompenenute DJIC peakiuu (yCaoBus 0,60 B
CTaHJIapTHBIC): 0,358
2KMnO, + 10FeSO, + 8H,S0, — 0,74 B
5Fe,(SOy); + K,SO4 + 2MnSO, + 8H,0 2285
4.  |PacctaBbTe KO3(DPUIMEHTHI U 9
OTIPEICTTUTE UX CYMMY B CIIEAYIOIIEM 15
ypaBuenun peakmuu: Cl, + NaOH — 17
NaClO3; + NaCl + H,0 18
5. |[Uemy paBHa SKBUBaJICHTHAsl Macca 66,0
OKHCIIUTENSI B PEaKIUu: 240
As,03 + 3C = 2As + 3CO 330
36,0

2. Ilpumep pacueTHOi padoThI

1. Berauciure 3KBUBAJICHTHYIO Maccy KoOajabTa B COSIMHEHUU €T0 C CepoH, 3Hasl,
4TO Ha 5 T KOOanbTa NMPUXOAUTCS 2.725 T cephl, BAJICHTHOCTh KOTOPOW paBHA 2.
UeMy paBHa BaJieHTHOCTh CO B 3TOM COEIMHEHUN?
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2. Uemy paBHa Macca u o0beM (ycioBus HopMmanbmble) 0.15-10% momekyn
kuciopoga? C KakUM KOJUYECTBOM KajbllMs MOXET IMpPOpearupoBath 3TO
KOJIMYECTBO KUCIOpoaa?

3. [IpeacTaBuTh IEKTPOHHO-CTPYKTYpHBIE (HOPMYJIbI SJIEMEHTOB C MOPSAKOBBIMU
HoMepamMu 8 U 16. CKOJBKO HECHApEHHBIX SJIEKTPOHOB HMMEIOT aTOMBI 3THUX
aeMEeHTOB? MOXET JIi 3TO YUCIIO YBEIMUYUBATHCS MTPU BO30YKIECHUU aToMa?

4. Kak U3MEHSI0TCSI CBOMCTBA 3JIEMEHTOB C YBEIMYEHUEM MOPSIKOBOIO HOMEpPa B
MepuoJiax W TJIaBHBIX MOATPYNIaxX MepHoaudecKoil cucteMbl? ['me B Tabmmie
J1. 1. MeHaeneeBa HaXOAUTCS CaMbld aKTUBHBIM METal M CaMblii aKTHBHBIN
Hemetan?  IlperncraBbTe  SJEKTPOHHYIO  KOH(QUTYpalMi0 WX  BHEHIHHX
DHEPreTUYECKUX YPOBHEU.

5. YeM 00yCITOBIICHO 3HAYMTEIHLHOE CXOJCTBO B CBOKMCTBaxX O-3memenTOB? OTBET
MPOUJUTIOCTPUPYUTE HA MPUMEPE FIEMEHTOB 3-ro nepuoja. [Ipusenure
AIIEKTPOHHO-CTPYKTYpHBIEC (DOPMYJIIBI ATOMOB CKaH/IUS U IMHKA. B uem ux
CXOJCTBO?

6. Uro Takoe ruOpummzanusi atoMHbix opOutaneit? Ilouemy monexyna HCI
noJyisipHa, a moisiekyna BeF,, cogepxkamas B cebe Ooinee moisspHbie cBsizu Be-F,
HeT?

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

8. Yka3aTh THI XUMHUYECKOH CBA3U B MOHE rHapokconus HzO. Uem sBnseTcs HOH
BOJIOPOIa M BOJA MPH 00pa30BaHUU ITOTO HOHA?

9. Hns nannoi xumuyeckont peakiuu 2B(TB) + 3H, (1) — 2BH3(1)

HAIMIIUTE KWHETUYECKOe ypaBHEHHME. PaccunrailiTe, KaKk W3MEHHUTCS CKOPOCTh
peaKknuu TPU YKa3aHHBIX HW3MEHEHUSAX YCIOBUH TMPOTEKAHUS pEaKIuu a)
YBEJIUYUTH JaBieHUE B 4 pa3a; 0) moBbicuTh Temrneparypy ¢ 20°C mo 100°C (y =
2).

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

YCTaHOBWJIOCH TIPH CIICTYIOIINX KOHIICHTPAIMAX YYACTBYIOIIUX B HEM BEIIECTB:
[CO,] = 2.25 momns/1, [H,] = 0.25 monw/a, [CO] = [H,0] = 0.75 mons/n
OmnpenenuTe KOHCTAHTY paBHOBecHs B UcxoaHble KoHIeHTparuun CO, n Hy.
11.Ins manroi peakruu 2Ny(t) + 6H,0O(r) — 4NH3(r) + 30,(T) paccuuraiite
n3MeHeHue OSHTanbluu AHygg, dHTpOmMHM AS,9g u dHeprum [u606ca AGjgs.
Paccumnraiite TemmepaTypHyO 00JIaCTh CAMOTIPOU3BOJILHOTO TPOTEKAHUS PEaKIIHH.
PaccuuraiilTe KOHCTaHTy paBHOBECHUs JAaHHOM peEakiuu IIpU CTaHAAPTHBIX
yCJIOBUSIX (TaONHIIBI CTAHJAPTHBIX TEPMOIMHAMUYECKHUX IMOTEHIINATIOB TIPUBEACHBI
B CIIPABOYHHUKE).

12. Beruucaute TemioBoit 3G GEeKT 1 HAMUIITUTE TEPMOXUMUIECKOE YPABHEHHE
peakuuu ropeHus onHoro Mo 3taHa CoHgr, B pe3ylibTaTte KOTOpOR 00pa3yroTcs
napsl Bojbl U okcuj yriepozaa (IV). YcnoBus ctangapTHbIe.

13. Nmeetcs nBa obpasia CUIbLBUHUTA (KaIHitHOE yaoopenue), coaepxammx 40%
K;O n 10% K,0O. B kakmx MacCOBBIX COOTHOIIEHHSIX HAJA0 CMeEIIWBaTh 00a
oOpasiia JJ1si IpUroTOBJIEHUS cMecH, coaepxkanient 20% K,0?
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Ckonbko rpammoB NaCl morpebyercst s mpurorosienus 1 nm 10% pactBopa,
IUIOTHOCTB KOTOporo 1,1 r/em®?
14. Ha mnedrpamuzanuto 40 wmn 0.2 H. pacTBOpa THUIApPOKCHAA HATpUs
u3pacxo/ioBaHo 44 Ml pacTBOpa COJITHOW KHUCIOTHl. BBIYUCINTH HOPMAJIbHYIO
KOHIIEHTPAIMIO JAHHOW KUCJIOTHI U KOJIMYECTBO rpaMMOB €€ B | 1 pacTBopa.
15. B dem 3akiouaercs CXOJCTBO B IIOBEJIEHHUU pa30aBIECHHBIX PAacCTBOPOB
HEAJIEKTPOJIUTOB € HI€albHBIMU razamMu? KakuM ocMOTHYECKUM AaBICHUEM IPHU
27°C obnamaet pactBop, B 100 Mt koToporo coaepxkutcs 9 r rimoko3bl CgHi2067
16. B xakoM MaccOBOM COOTHOIIIEHUHU HYKHO cMemaTh 3TuiaeHrukoias C,Hy(OH),
C BOJIOM, YTOOBI MOMYYUTh aHTU(DPU3, 3aMep3atomuii mpu -30°C?
17. Ilpu pactBopenun 10.24 r cepbl B 200 r aHWIMHA TeMIlepaTypa KHUIICHHS
noysyueHHoro pactBopa Ha 0.74°C Bpllle, YE€M YUCTOrO PaCTBOPUTEJS.
OnpenenuTp, CKOIBKO aTOMOB CEPBI BXOAUT B COCTAaB OJHOW MOJIEKYJIBI.
18. [IpuBenuTe npuMepsl peakifil MOJIyYeHHsS] KOJUIOUIHBIX PACTBOPOB METOJIOM
XUMUYECKON KOHAEHCALIUH.
19. OObsicHUTE CTPOCHHE MHUIICIUIBI JHO(POOHOTO KOJUIOMAA HAa KOHKPETHOM
npuMepe. [loueMy munienna HelTpaapHa?
20. VYxaxute (QaKTOpbl YCTOWYMBOCTH KOJUIOUJIHBIX cucTeM. UYTo Takoe
KOaryJsiiys, Mopor KoaryJsiiuu?
21. B xakom nopsiake cienyet cnuBath pacTBOpbl AGNO; u Kl, ytoOb1 momyunTs
KOJUIOMJHYI0 CHCTEMY C YacTHUIlaMH, HECYIIMMHU: a) I[OJIOKUTEIbHbIC
ANEKTPUUECKHUE 3apsafbl; 0) OTpULIATENbHBIE 3JIEKTpUuuyeckue 3apsiabl? Hanumumre
(hopMyJIBI MHIICIUT 00Pa3yIONIUXCS 30JICH.
22. Hanumute ypaBHEHUS CTYNEHYATOM qucconanuu opTodhochopHOl KUCTOTHI.
KoHcraHnTa auccouuanuy 3TOM KHUCIOTHI MO MepBoM cTyneHu K; paBHa 7.5:107,
UeMy paBHa cTeneHb 3JeKTpoiauTuueckoil quccouuanuu B 0.1 M pactBope 3TOM
KHUCJIOTHI?
23. BeiuuciauTe HOHHYIO CUITY pactBopa, conepkariero 0.01 mons/nm CaSO4 u 0.01
moub/11 CaCl,. Yemy paBHA aKTUBHOCTh HOHOB B 3TOM pacTBope?
24. YeMmy paBHa KOHIIEHTpalUMsi MOHOB Boaopoaa B pactBope, pOH kotoporo
paBeH 6,477
25. CocraBbTe MOJICKYJSIPHBIC YpaBHEHHUS PEAKIUH, KOTOPBIC BBIPAKAIOTCS
WOHHBIMH YPABHEHUSIMH:
Fe®* + S* = FesS,
Al(OH)3 +OH = AIOZ- + ZHZO,
CH3;COO" + H+ = CH3COOH,
Ag" + CI'= AgCl.
26. HamummTte B MOJEKYJIApHONH M HWOHHOW (OpME ypaBHEHUS PEaKIUH,
MPOTEKAIOIIUX MEXIY BEIIECTBAMMU:
a) K,S + H,SO,, 6) Fe(OH)3 + HNO;,
B) CH;COOH + NH,OH, r) Na,SO, + BaCl,,
1) MgCO; + HCI.
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27. YkaxuTe, Kakue U3 NEePEUYUCICHHBIX HUXKE COJEN MOJIBEPraroTCsi TUIIPOJIH3Y:
Na,S, CuSO4, NaCl, NH;NO3;? Hanumiute COOTBETCTBYIOLIUE YPABHEHUS PEAKIIHI
B MOJIEKYJIIPHOM 1 HOHHOH (hopme.
28. PaccraBbTe KO3 PUIMEHTHI B YPAaBHEHUAX PEaKIUN, HAYIIUX 10 CXeMaM:
Cl’z(SO4)3+KOH+H202_’KngO4+KQSO4+H20,
P+HNO3;+H,0—H3;PO,+NO.
Onpenenure, MNpPOTEKAaeT JM CAMOINPOU3BOJIBHO BTOpash pEaKUus B MPSIMOM
HaIpaBJICHUHU.
29. MarHueByr0 IUIaCTUHKY OIIYCTHJIM B pactBop ero conu. [lpu stom
ANEKTPOAHBIM TOTEHIMAl MarHus okaszaicsi paBHbIM (-2,41 B). Brruucauthb
KOHIICHTPAITUIO NOHOB MarHusi B MOJIb/JI.
30. CocTaBUTh CXeMy TaIbBAHUYECKOTO JJIEMEHTA, B OCHOBE KOTOPOTO JICKUT
peakiusi, MpoTeKaroIias Mo ypaBHEHUIO:

Ni + Pb(N03)2 = Nl(NO3)2+Pb
Hamwucatp 53JIEKTpOHHBIE YpaBHEHHS AHOJHOTO W KAaTOJHOTO IPOIECCOB,
Bsruncants JJIC storo smemenra, ecan [Ni®*] = 0.1 mons/n, [Pb?] = 0.001
MOJIB/ L.
31. CkoapKO TpaMMOB M€ BBIJICIUTCA HA KaTOJE MPHU JICKTPOIU3E pacTBOpa
CuSQO, B Teyenue 5 yacos npu cuie Toka 0.8 A?
32.  CocTaBUTb CXEMbI JIEKTPOJIM3a BOJIHOTO PacTBOpa Cysb(aTa MEIH, €CIu: a)
aHOJl MEJIHBIN, 0) aHOJ YTOJIbHBIN.
33. Kakwme MeTaymibl MOTYT OBITH 3aIIUIIEHBI OT KOPPO3UH IMPOTEKTOPHBIM
METOJIOM, €CJIM B KaueCTBE MPOTEKTOpa HCIOJIb30BaTh CBUHEIN? Kakyio poib
(kaToja WM aHO/Ia) UTPAET CBUHEI] B 3TOM BHU/I€ 3aIIUThl METAJJIOB OT KOPPO3UHU?
Kakum o0pa3oM MOXHO 3alllUTUTh OT KOPPO3UU TMOA3EMHBIN TpyOONpoBOj?

HpI/IBCCTI/I COOTBCTCTBYIOIIHUEC CXCMbI, YKA3daTb aHOJAHBLIC M1 KAaTOAHBIC YHAaCTKH.

34. CocraBpTe CXEeMy peaklUu MOJMydeHUs: OeH3ona u3 areTwieHa. CKOJIbKO
OeH3osia MOXKHO ToNy4duTh W3 10 51 amerwieHa (yCJIOBHS HOPMAaJIbHBIE), €CIH
BbIXOJ1 OeH3011a cocTaniseT 70%?

35. Tlonmumepom Kakoro HEMpPENeIbHOTO YIIEBOA0OPOAa SBISETCS HATYpaIbHBIM
Kaydyk? CHHTETHUYeCKHil kayuyk? Kakue CTpyKTypHbIE HW3MEHEHUS MPOUCXOJSAT
py ByJKaHU3aluu Kaydyka? Uto Takoe pe3uHa? 200HUT?

36. Uewm oTimyaeTcs Mpouecc NOJMKOHICHCAUKU OT Ipolecca MoJIuMepu3anm’?
CocTaBbTe CXeMYy MOJUKOHACHCAIIMY aMUHOKAITPOHOBOW KHUCIIOTHI.

SAJAHUA JUTA PACYETHO-I' PAOUHYECKHUX PABOT:

Bapuanm Nel

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

2. Paccuurate pH pacTBOpa, mojgyyeHHOro nmpu TUTpoBanuu, ecnu k 20 miu 0,1
M CH3;COOH npwmutsl cnenyromue koiuuectsa 0,1 M KOH: a) 18,5 mi; 6) 20
mi; B) 21,5 mit.
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3. PactBop consiHOM KuCHOTH ¢ KoHueHTpauuen 0,1 H. ObUT HEWTpalu30BaH MpH
tutpoBanuu 0,1 H. pactBopom NaOH na 80%. Paccuurtate pH mnosyyeHHOrO
pacTtBopa.

4. Paccuutath mnorpemHocts TtutpoBanus 20 wmu 0,1 M pacrBopa HCIO0,1
M NaOH c¢ unaukaTopoM METUIIOBBIM OpaHkeBbIM (pT=4).

5. Paccuurath KOHIIEHTpaIlMIO IMHKA, eciau Tpu TuTpoBanuu 100 wmi 0,01
M pactBopa Zn(NOs), momwio 0,01 M pactBopa DJATA (cumras, uyto pH
M3MEHSCTCS He3HAYMTENbHO): a) 55 mu1; 6) 100 mur; B) 105 M.

6. OnpenenauTs OKUCIUTENbHO-BOCCTAHOBUTEIBHBIM MOTEHLIHAT B pPAaCcTBOPE,
nosryaeHHbIM 1ipu ipuiuBaawnu 20 mut 0,1 M FeSO,4 u 18 Mt 0,1 M KMnO,.

7. 25 M pacTBOpa mepmaHraHata kaiausi ¢ TuTpoM no kuciopoxy 0,000811 r/mi
puOaBMIM K PACTBOPY, coaepkameMy H30bITOK KI ¥ KHUCIOTY, BBIICTUBIIUNACS
pu 3TOM Hox ortutpoBanu 24,15 mu pactBopa THocynb(aTta Hatpus. Paccunrarh
tuTp Na,S,03 1o oxy.

Bapuanm No2

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

2. Paccuurate pH pactBOpa, mojgydeHHOTO Mpu TUTpoBaHuu, eciu k 50 miu 0,1
M NH4OH npunutsl cnenytomue konmdectsa 0,1 MHCI: a) 45 mu1; 6) 50 mu; B) 55
M.

3. PactBop KOH ¢ xonnentpamueit 0,2 H. Obul HEUTpaTM30BaH NPU TUTPOBAHHUH
0,2 1. pactBopom HNO3 Ha 50%. Paccunrars pH mosyaerHOT0 pactBopa.

4. Paccuntary morpemHocts TuTpoBanus 10 mm 0,01 M pactBopa HCI 0,01
M KOH ¢ unaukatopomM METUIOBBIM OpaHkeBbIM (pT=4).

5. Paccumrarth KOHIEHTpanuio IWHKA, eciau mpu TtutpoBanuu 50 i 0,01
M pactBopa Zn(NOs), momwio 0,01 M pactBopa DATA (cumras, uyto pH
U3MEHSETCSl He3HauuTenbHO): a) 40 mut; 6) 50 mut; B) 52 mut.

6. OnpenenuTb OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIM TOTEHIIMA B PacTBOPE,
nosnydeHHbiM npu npunuBanuud 20 ma 0,1 M NazAsOz u 17 mn0,1 M pactBopa
I, (pH=9,0).

7. K pactBopy KI, conepxariemy cepHyto kucnoty, npubasunu 20,0 mi pactBopa
0,0013 H. nepmaHraHaTa Kajus, BbIICIUBIIUICS PU 3TOM oA OTTUTpOBaiu 25,9
MJI pacTBOpa THOCysbdaTta HaTpus. Paccunrats HOpMabHOCTH pacTBOpa Na,S,0s.
Bapuanm Ne3

1. Paccuutarp ckauok tutpoBanus 100 mi 0,2 MNH,OH 0,2 M HCI Paccuurars
pH pacrtBopa, mnosydeHHOro mnpu TUTpoBaHuu, eciu Kk 25 wmu0,01 M
NaOH npunuts! cnenytomue koaudectsa 0,01 M CH3;COOH: a) 20 mu; 0) 25 mu;
B) 30 M.

2. PactBop KOH ¢ konuentpanuei 0,2 H. OblT HEUTPAIM30BaH MPU TUTPOBAHUU
0,2 1. pactBopoM HCI Ha 60%. Paccuntats pH noay4eHHOro pactBopa.

3. Paccumtate mnorpemHocTh TuUTpoBaHuss 10 mm 0,1 M pactBopa HCI 0,1
M pactBopom NaOH ¢ unaukaropom enondranenrnom (pT=9).

4. PaccumTaTh KOHIIGHTpAlMIO MarHus, eciu npu TtarpoBanmu 100 ma 0,1
M pactBopa MgCl, nomo 75 mit 0,1 M pactBopa 3/[TA.
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5.0mpenenuth OKUCTUTEIHHO-BOCCTAHOBUTEIBHBIM TMOTEHIIMAT B  PacTBOPE,
nosydeHHbIM nipu npumBaHuu 20 ma 0,1 M FeSO, u 18 mi1 0,1 M KMnO, (B 1,0
M H,S0,).

6. Ha tutpoBanue HaBecku 0,1133 T XUMHYECKM YHUCTOTO OKcajlaTa HATpUs B
kucioit cpene mnouwio 20,75 ma pactBopa KMnO,. OnpenenuTs HOpMaIbHOCTb
NepMaHTraHaTa Kajusi U €ro TUTP 10 KeJe3y.

Bapuanm Ne4

1. Paccumurath ckadok TutpoBanus 100 mi 0,1 M CH3;COOH 0,1 M NaOH.

2. Paccunurate pH pacTBOpa, mosiyueHHOro mpu TUTpoBaHuu, ecnu k 30 mi 0,2
M HCI npumuts cnenyromume koaundectsa 0,2 MNH,OH: a) 25 mur; 6) 30 mur; B) 40
ML

3. PactBop KOH ¢ xonnenrpamueit 0,1 H. Obul HEMTpanu3oBaH MpU TUTPOBAHHUH
0,1 H. pactBopoM HCI Ha 70%. Paccunrats pH mosrydeHHOTO pacTBopa.

4. Paccuutath mnorpemHocts TtutpoBanus 10 wmu 0,1 M pactBopa HCIO0,1
M pactBopom NaOH ¢ unaukaropom tumondraiennom (pT=10).

5. Paccuurarth KOHIIEHTpalUiO MarHus, ecid npu TuTpoBanuu 50 wmu 0,1
M pactBopa MgSO, nonwio 25 mia 0,1 M pactopa DJITA.

6. OmnpenenuTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIM TOTEHIIMAT B PAacTBOPE,
nostydeHHbIM nipu nipwmBanuu 50 mia 0,1 M FeSO4 u 60 mi 0,1 M KMnO, (B 1,0
M H,S0,).

7. HaBecky 0,2133 r pyasl pacTtBopuiin B coyiiHOM kucioTe. Conepkaiieecs B
npobe xkene3o BoccTaHoBMM 10 Fe”" u orturposanmu 17,20 M 0,117 H. pacTBOpa
KMnO,. OnpenenuTsb IpoIeHTHOE COAEPIKaHMe JKele3a B py/Ie.

3. IlpumepHblii NepedyeHb BONMPOCOB, BbHIHOCHMBIX HA MPOMEKYTOUYHYIO
aTTecranuio(3aver)

1. AtomHO-MOneKyssipHOoe YyuyeHHEe. OCHOBHBIE XHMHUYECKHE TIOHSTHUSA: aTOM,
MOJIEKYJIa, JIEMEHT.

2. OCHOBHBIE CTEXMOMETPUYECKUE 3AKOHBl XUMHH. 3aKOH COXPAaHEHHS MaCChl
BEILIECTBA. 3AKOH B3aUMOCBSI3H MAaCChl M SHEprun A. DUHIITEHHA.

3. 3aK0oH MOCTOAHCTBA cocTaBa. JlanbTOHUIBI. bepToimubl. DKBUBAIEHT. 3aKOH
HKBUBAJICHTOB. 3aKOH ABoraapo. MonbHbIN 00beM rasa.

4. ®usnueckas CYIIHOCTh HJHEPreTUYeCKux 3(PPEKTOB XUMHUYECKUX PEaKIUH.
[Tonsitue sHTaNBIIUK. TEPMOXUMHUUECKHUE 3AKOHBI.

5. CHoXHOCTh cocTaBa aToMa. PaamoakTUBHOCThL. SlnepHas MoJelb aroma.
Ctpoenue 3eKTPOHHON 000J10YKH aToMa Bojiopoa 1mo bopy.

6. JIBolicTBEHHAss KOPITYCKYJISIPHO-BOJIHOBAs MPUPOJA IEKTpoHa. Y paBHeHue [le-
Bbpoitnst. ATomMHas opOuTab.

7. XapaKTEepUCTUKA SHEPTUM IJIEKTPOHA YETHIPbMS KBAHTOBBIMHU YUCIIAMM.

8. Ilpuamun Ilaynu. IIpaBuno ['yHma. DJIeKTpOHHAsT €MKOCTbh YPOBHEHW H
TOJTYPOBHEM.

9. Pacnpenenenue 3JI€KTPOHOB B aroMax MO YPOBHSAM W NoaypoBHsM. I[IpaBuna
KineukoBckoro. [Ipumepsi.
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10. s, p, d, f - sIeMEHTBI ¥ MX MECTO B MEPUOJUYCCKON CHUCTEME XUMHUYCCKUX
anemenToB /.M. MeHnnaeneena.

11. CgoiicTBa CBOOOJHBIX aTOMOB. DHEPrys MOHU3AIMU U SHEPTUsl CPOJCTBA K
AIEKTPOHY.

12. OTHOCHTENBbHAS ANEKTPOOTPULIATEIIBHOCTD JJIEMEHTOB.

13. Tlepuoaunueckuit 3axkon J.M. Menneneea. CoBpemeHHas ¢GHOpMyIUpOBKa
MEPUOANYECKOTO 3aKOHA.

14. ®duzuueckuil CMbICI TMOPSAJKOBOTO HOMEpa 3JIEMEHTa B MEPUOAUYECKON
cUCcTeMe XuMudeckux 3ymeMeHToB /.M. MenneneeBa. 3akon Mo3mu.

15. Crpykrypa nepuoanueckoii cucteMbl J[.MI. MenneneeBa. XapakTepucTuka
TPYNIl U IEPUOIOB.

16. Ileprioguyeckuii 3aKOH B CBETE YYEHUSI O CTPOEHUU aTOMOB.

17. KoBameHTHasg cBs3b. MeXaHU3M BO3HUKHOBEHUS KOBAJICHTHOM CBSI3H.
CBoIICTBa COETMHEHHI C KOBAJICHTHOW CBS3bIO.

18. HachllaeMocTh 1 HapaBJIEHHOCTh KOBAJIEHTHOM CBS3U

19. TlonsipuzyeMoCTh  KOBAJ€HTHOW  CBSI3W. JIMMOJIbHBIH  MOMEHT  Kak
XapaKTEPUCTHUKA MOJIIPHOCTH MOJIEKYIL.

20. JIoHOpPHO-aKUENTOPHBI MEXaHU3M BO3HHKHOBEHHS KOBAJIEHTHON CBSI3H.
BonopoaHast cBsI3b U €€ 3HaUCHHUE B CBOMCTBAaX BOJBI.

21. HonHas cBs3b. MexaHW3M BO3HUKHOBEHHsS HMOHHOW cBsi3u. (CBoiiCTBa
COCIMHECHMM, C HOHHOM CBS3bIO.

22. CKOpPOCTh XMMUYECKUX PEAKLUN: CPEIHSAS, ICTUHHASA.

23. BiusHME KOHILIEHTPAMM PEarupyrollux BEMIECTB HAa CKOPOCTh XHUMHYECKHX
peakuuii. OCHOBHOM 3aKOH XHWMHWYECKOM KHMHETHUKM. KoHcTaHTa CkopocTu
XUMUYECKUX PEAKIUI U ee PU3NYECKUIA CMBICI.

24. 3aBUCHMOCTh CKOPOCTM XHMHYECKHX pEaKUHi OT Temmeparypsl. I[IpaBuiio
Bant-T'odda.

25. AKTUBHBIE MOJIEKYJIbI M SHEPTHS aKTHBALIUH.

26. Karanuz. MexaHu3M JeUCTBUS KaTaau3aTOpPOB.

27. lennbie peakiuu. CBOOOIHBIE paguKaibl. DOTOXUMUYECKHUE PEAKIIUH.

28. OOpatumbie ¥ HeEOOpaTUMbIE XHUMHUYECKHE TIPOILECChl. XUMHUYECKOE
pPaBHOBECHE.

29. KoHCTaHTa XMMHYECKOTO PABHOBECUSI TOMOTEHHBIX U F'€TEPOTCHHBIX PEaAKIIUMA
(3akoH xaeicTByromux Macc). [Ipumepsi.

30. ITpunuun Jle-Ilatense. @akTOPhI, CMEMIAKOIINE XUMUYECKOE PABHOBECHE.

31. Bona B mpupoae u e€ cpoiictBa. OxpaHa BOJHBIX pecypcoB. TpeboBanus,
NPEABABISEMBbIE K COCTaBY M CBOMCTBAM IIMTBEBOM U OPOCUTEIBHOW BOJIBI.
OcoOeHHOCTH CTPOCHUST MOJIEKYJI BOABI - TUTIOJb.

32. SBneHue accouManUM MOJIEKYJ BOJbl HAa OCHOBE BOJIOPOAHON CBS3HU.
AHOMaJIMH BOJBI.

33. XKecTKOCTh BO/IBI U COBPEMEHHBIE CITOCOOBI OOPHOBI C HEM.

34. PactBopbl. CriocoObI BEIPAKEHUS COCTaBa PACTBOPOB.

35. . ®duszuyeckas U XUMHYECKas TEOpUsl PACTBOPOB. TeEIJIOBBIE SBJICHUS TMPU
PaCTBOPEHUH.
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36. OcMoc 1 ocMOTHYECKOE JIaBieHHe pacTBopoB. 3akoH Baut-I'odda.

37. lloHmxkeHne AaBIEHUS Iapa PAacTBOPUTENS HAJl pacTBOpoM. IlepBblid 3aKOH
Payns.

38. [loHmkeHHne TemnepaTypbl 3aMEP3aHUS U MOBBIIIEHUE TEMIIEPATYPhl KUTICHUS
pazbaBiIeHHBIX pacTBOpOB. BTopoii 3akon Pays.

39. OCHOBHBIE MOJIOKEHUS TEOPUH ANEKTPOJIUTUIECKON JUCCOLUALINH.

40. CremneHp DJIEKTpPOJUTHYECKON  auccomumaiud. CunbHble UM cialOble
ANEKTPOIUTHL. [IpumMepsl.

41. ®akTOopsl, BAUSIOIINE HA CTENEHb AIEKTPOJUTUUECKON TUCCOUALINN.

42. IlpuMeHeHre 3aKOHA TEUCTBYIOIMUX MAacC K PACTBOPAM CJIA0BIX 3JIEKTPOJIUTOB.
KoHcTaHTa 31eKTpOIUTHYECKON TUCCOLUALINY.

43. CunbHblE 3JEKTPOIUTHI U UX COCTOSHME B pacTBopax. Kaxymiasics cTeneHb
JIMCCOLUAIIMN CUJIBHBIX DJEKTPOJIUTOB. AKTUBHOCTH HMOHOB M KO3(PUIIMEHT
AKTUBHOCTH.

44. DnexTponuTHYECKas Aucconranus Bojibl. lIoHHOE MpOn3BEICHUE BOIBI.

45. Bonopoansiii nokazatenb pH. [Tonsitue 00 nuanKaTopax.

46. I'maponu3s coneil. CTyneHYaThIi THAPOIH3.

47. CtenieHb TUpon3a U (PaKTOpkl, BIUSIIONINE HA HEE.

48.  OKuUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. C(CTeneHb  OKUCICHUS
(mpumepsl). Teopusi OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX MPOIIECCOB. MeTo bl
COCTAaBJIEHUS OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

49. @akTophl, BIUAIOIIANE HA TEUYCHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
ITPOLIECCOB.

50. Baxnelmme OKUCIATENM W BOCCTAHOBUTEIM W HX TMOJIOKEHUE B
nepuonueckon cucreme emenToB .M. Menaeneena

51. OKHCIUTENHbHO-BOCCTAHOBUTEIBHBIE  3KBUBAJIEHTHI M MX  PACYUETHI.
HamnpaBieHnue oKuCcIuTeNIbHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB.

52. lucnepcubie cuctemsbl. [Ipumepsl. Kiaccudukaius nucrepcHbIX CUCTEM IIO
pa3Mepy 4acTHll JUCTIEPCHOMU (Da3bl U MO arperaTHOMY COCTOSHUIO.

53.  CnocoObl  moONydyeHHUs]  KOJUIOMJIHBIX  PAacTBOPOB  (IUCIIEPCHUOHHBIH,
KOHJICHCAIlMOHHBIN). [Ipumepsl.

54. CpoiicTBa KOJUIOMAHBIX PACTBOPOB B CPABHEHHHM CO CBOWCTBAMHM HCTHHHBIX
pacTBOpoB. OnTHYecKre CBOWCTBa KOJToU10B. D dext Trunmamns.

55. JleneHue KOJUIOMAHBIX pPACTBOPOB HA TIPYINbl IO OTHOLICHUIO K
JUCIIEPCUOHHOM cpese: nuoduibHble U JAuMoQoOHBIEe Kosutouabl. [lpumepsl.
@PakTOpbI UX YCTOUUYUBOCTH.

56. SIBnenue agcopOuuu. 3aps1 rpaHyJsIbl KOJUIOUIHONW YaCTHUIIBI.

57. DnexTpodopes, AMEKTPOOCMOC.

58. AABnenue koarymnsuuu. [Topor koarynsunu, npasuno lyneue-I"apau.

59. XapaktepHas OCOOCHHOCTh CTPOEHHS aTOMOB METAUIOB. Meraummueckas
cBs3b. CriiaBbl, UX

XapaKTepUCTHKA.

60. DOnektponubiii mnoteHnuan. CraHAapTHbIE AIEKTPOAHBIE MOTEHIHAAJIBI
METaJIOB, METOIbI UX onpeaeneHus. @opmyna HepHera.
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61. Teopus ranpBaHUYECKUX IJIEMEHTOB Ha Mpumepe sneMeHTa [lanumansa-SAxoOu
(MeHO-IITMHKOBOTO).
62. DnekTponu3 pacIiyiaBOB M BOJHBIX PACTBOPOB coseil. 3akoHsl Papanes.
[IpakTHUeCKOE MPUMEHEHHUE AINEKTPOJIN3a. [ albBaHOCTErUs, TAIbBAHOIIJIACTHKA.

63. Koppo3us MetaimoB. Buabl koppo3un. MeToabl 3aluThl METAJIOB OT

KOPPO3HH.

64. CtpoutenbHble MaTepuaibl (CTEKJIO, LEMEHT, OETOH U Jp.) Kak MpPUMEpPHI
JIMCTIEPCHBIX CUCTEM.

6. 2 Onucanue nmoxkasareseil 1 KpUTepUeB KOHTPOJISA YCIIEBAeMOCTH,
ONMCAHME KA OLCHUBAHUSA

CucremMa peiiTHHIOBOI0 Y4€TA 3HAHUI M HABBIKOB CTYJACHTOB:

. HNuTepran Pentnnrosas
OuenuBaeMsblil mapamMeTp IToBTOpHOCTH
OIICHKH o1leHKa (0asIbI)
Jlexuun 0-1 9 0-9
[Tocemenue JlabopaTopHbie 0-1 11 0-11 | 0-20
paboThI
KoHTponbsHbIE paboThl | 3-5 8 24-40
Texymas OTBeTHI HA 3aHATHSAX | 3-D 1-5 3-25
OILICHKA 3HAaHWH | 3ammra 82-150
3-5 11 33-55
Y HaBBIKOB 1abopaTopHBIX paboT
Komnoksuym 10-30 1 10-30
Hrorosast cymma 6aniioB 82-170
Tdpdh . 3-82-112
nddepeHnranms HWTOTOBOM  OIECHKH
( P : 4-113-141
aBTOMaT
5—142-170
Kputepun onieHnBaHus pe3yJbTATOB 00y4eHU s
Ouenka Kpurepuu oneHuBanus
OIICHKY «OTJIMYHOY 3aCITy’)KHBAET CTYICHT, OCBOMBIIIHMA
. 3HAHMS, YMEHUSI, KOMIIETCHIIMH U TEOPETUUECKHUI MaTepuan
Bricoknuii IM w p b
OBCHE 5% 0e3 poOeIIOB; BHINIOJHUBIINHN BCE 3aaHNs,

YI()OTJII/IIIHO) MPETYCMOTPEHHBIE YUEOHBIM TJIAHOM Ha BHICOKOM
KaueCTBEHHOM YPOBHE; MPAKTHYECKNE HABBIKU
poeCCHOHATTEHOTO TPUMEHEHHUSI OCBOCHHBIX 3HAHHM
c(OpMUPOBAHBI.
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OIICHKY «XO0POLI0» 3aCIIyKUBACT CTYACHT, IIPAKTHUYICCKHU

Cpenunit .
oBoHE «dy | TIOTHOCTBIO OCBOHMBIIH 3HAHHS, YMEHHUS, KOMITETEHITHH H
YIEXO omo) TEOPETHUYSCKHUI MaTepral, yadcOHbIC 3a/IaHHs HE OICHEHBI
p MaKCHUMaJIbHBIM YUCJIOM 0aJllIOB, B OCHOBHOM Cc(hopMHUpOBaIT
MIPAKTUICCKHUE HABBIKH.
Hoporossi | CHEHKY «Y/IOBJIETBOPHTEILHO» 3aCTyKUBACT CTY/ICHT,
OI;GHL 3y | TACTHIHO C npoOeaMu OCBOUBIIIHIA 3HAHUS, YMCHHSI,
yP KOMITETCHIINH U TEOPETUUECKHUI MaTeprall, MHOTHE yaeOHbIC
(YymoBieTBOpHUTE
15HO) 3aJaHus JIMOO HE BEITOJIHUIL, 100 OHU OICHEHBI YHCIIOM

OaIIIOB OJIM3KUM K MUHIMAJIBHOMY, HEKOTOPBIC

MPAKTUYECKUE HABBIKK HE CPOPMUPOBAHBI.

MUHUMAIbHBIH | OLEHKY «HEYJIOBIETBOPUTENIBHOY» 3aCIy’)KUBAECT CTYAECHT, HE
YPOBEHD «2» | OCBOMBIIMH 3HAHHUSA, YMEHHSA, KOMIIETEHIINH U TEOPETHYECKHH

MaTtepuai, ydeOHbIe 3aJaHusl HE BBITIOJHUI, MPAKTUYECKUE

HaBBIKH HE CPOPMUPOBAHBHI.

(HEeYTOBJIETBOP
UTEJIHLHO)

7. Y4e6HO-MeTOAM4YeCKOe M UHPOpMaALlMOHHOE 06ecriedyeHue
AUACHMIIIUHbI

7.1 OcHoBHas JuTEpPaTypa
1. I'muaka H.JL. OOmas xumus. YuebHoe nocodue it Byzos/ H.JI. I'munka. M:
N3n-Bo: KnoPye, - 2010.- 720 c.
2. CrprueBa I''H. u ap. Jleknuu no pasznenam oOuieil xumuu. YdyeOHOe mocodue ¢
rpudpom YMO. - M.: MI'VII. - 2012. - 160 c.
3. CemueBa I'.H., TopmacoBa E.E. OOmas xumus. YueOHoe mocobue st
ctyaeHToB 1-ro kypca. M.: MI'VII.- 2008. — 91 c.

7.2 IonosHUTEILHAS JIUTEPATYPA

1.KopoBun H.B. O6mas xumus. YueOnuk 115 By30B./H.B. KopoBun. M.: Breiciias
mikosa. — 1998. — 558 c.

2.Xomuenko I'.I1., utosuuy U.K. Heopranuueckas xumus./ I'.I1. Xomuenko, 1N.K.
[utoBuu.- M.: Bricias mkona. 1987.- 464 c.

7.3 HopmaTuBHBIE IPABOBbIE AKTHI
OTCyTCTBYIOT

7.4 Metoanueckue yKazaHusl, peKOMEHIaMU U APyrue MaTepuajbl K
3aHATHAM
OTCyTCTBYIOT

8. Ilepeyennb pecypcoB HHPOPMAUOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«HTEepHET», HEOOXOAMMBIX /1151 OCBOCHM S AU CIIUTIIHHBI

o ChemEXper - mouck coeiuHEHHWI B pa3IMYHbIX 0a3ax JaHHBIX, - OTKPBITHINA
JOCTYTI
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http://newsearchch.chemexper.com/search/index.shtml?searchClose=quicksearch,powersearch,mixedsearch&target=structure&format=ccd&options=brandqtyoffer&forGroupNames=

e BA3A JAHHBIX "XWUMHUA"

BcepoccuMCKOro MHCTUTYTa HAydYHOU H

texHuueckort umHbopmanuu (BUHUWUTU) - octymHbl cienyromue Oa3bl
JTAHHBIX, cojJiepkaiiue MHpopmaiuioo B obnactu XuMuu: Xumus, Ou3nkKo-
xummudeckas ouosnorusi, Koppo3usi u 3ammura oT koppo3uu, Metamnyprus,
OxpaHna okpy>karotei cpeibl, O030pbl.- OTKPBITHIA TOCTYII
. Elibrary.ru — snexkrponnas OuONIHMOTEKA, COMEPIKUT CTaThU M3 OOJice YeM
40000 >xypHaJIOB, OTKPBITBIM AOCTYI

o Rambler, Yandex, Google —

ITONCKOBBIC CUCTCMBI.

9. HepequL NnmporpaMmMHOro o0ecrneueHus " I/IH(l)OpMa]_lI/IOHHLIX CIIPpaBOYHBIX

OTCyTCTBYIOT

10. Onucanue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEO0OXOAUMOI /1A

CUCTEM

OCYIIECTBJICHUA 06p33OBaTeJIbHOFO nmponoecca 1mo ITMCUMILJINHE

Tabnuna 8
CBenenust 00 00eCrIe4eHHOCTH CNIENMATIM3MPOBAHHBIMHY aYAUTOPUSMHU,
Ka0OMHeTaMM, Ja00PaTOPUSAMH

HaunmMmeHoBaHHe cielMAJIbHBIX
NoMellleHUM U MOMellleHuH JJ19
CaMOCTOSITeJILHOI PadoThI

OCHaIIIeHHOCTb CIeHAJIbHBIX IOMeEILIeHH I

M MOMeIeHUH 1JIs1 CAMOCTOATEILHOM

(Ne yueOHOr0o Kopmyca, Ne padoTbI
ayAMTOPHH)
1 2

koprmyc 29, aynutopus 401

1. Ctonsl m1abopaTopHbIe — 3 IIIT.

2. TaGypetkwu - 20 mmiT.

3. Cron nipenojaBaTeabCKui — 1 1miT.
4. Boitspxkao# mkad — 1 mT.

5. Tabyperky - 10 mr.- (210136600002899)

6. locka yueOHas - 1 mr. - (410136000001829)

7. bans koMmOMHUpPOBaHHAS - 2 IIIT.-
(210134000000411, 210134000000412)
8. pH metp - 1 mr. - (210134000002545)
9. Bechl npenu3uoHHbIE - 1 1IT.-
(410134000001398)

10. Quctunnstop J3-25 — 1 mir. -
(410134000000191)

11. Lentpudyra nadboparopHas - 1 mir. -
(410134000000819)

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

13. baok nutanus - 1 mr. -

(210134000001659)
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http://www.viniti.msk.su/

kopiyc 29, ayautopus 403 1. Ctonbl 1abopaTopHbie — 3 IIT.

2. Tabypetku - 20 miT.

3. Cron nipenojaBaTeabCKuii — 1 miT.

4. BertspkHoM mikad - 1 mT.

5 TabOypetku - 10 mr.- (210136600002899)
6. Jlocka aynutopHas - 1 wr. -
(410136000004314)

7. 2. nedb CONPOTUBICHUS - 1 1IT.-
(410134000000193)

8. bana koMOuHMpOBaHHAS - 2 IIT.-
(210134000000409, 210134000000410)

9. llenTpudyra nabopaTopHo-KIuHUYECKas - 1
mt.- (410134000000192)

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

11. pH MeTp MUIIUBOABTMETP - 2 MIT. -
(410134000000189, 410134000000190)
12. kad ang 6ymar - 1 mr. -
(210136000001006)

JInst  caMoCTOSITETbHON — pabOThl  CTYACHTOB HUCIOJNB3YIOTCS  PECYPCHI
[lenTpanbHoii HaydyHou Oubmmorexkn mmenu H.W. XKeneznosa, Bkmoudaromme 9
YUTAJbHBIX 3aJI0B, OPraHW30BAaHHBIX [0 MPHHIMUIY OTKPBITOrO JOCTyNa W
OCHAIT[CHHBIX Wi-Fi, UHTEPHET-I0CTYIIOM, B TOM qucIe 5
KOMITHIOTEPU3UPOBAHHBIX YUTAJIBHBIX 3aJI0B, & TAK)KE KOMHATHI CAMOIIOJTOTOBKH B
obmexutusax Ne 4,5.

11. MeToauyeckre peKOMeH/JalM1 CTYAEHTaM 10 OCBOEHUI0
AUCLUTNIIMHBI

[Ipyn M3yyeHUM IUCUUILIMHBI CTYJEHTY HEOOXOIMMO IMOCEHaTh JIEKIUH,
71a00paTOPHO-TIPAKTUYECKUE 3aHSATHSA, BBIMOJHUTH JIA0OPATOpHBIE padOTHl U
3alUTUTh WX, CAaTh KOJUIOKBUYMBI [0 COOTBETCTBYIOLIUMM pazienam. llpu
CaMOCTOATENFHON paboTe W MOATOTOBKE K BBIMOJTHEHHUIO JIAOOPATOPHBIX paboT B
pabounx TeTpaasix HeoOXOIUMO B pa3fiesie TEOPETUYECKasi YacTh KPaTKO 3alucaTh
OCHOBHBIE TOHSTHSA, 3aKOHBI, (HOPMYINbI JTAHHOTO pa3fena, Pa3MEpHOCTH BCEX
BenuunH B cuctemMe CU. Tlpu BbmonHeHun 1abopaTopHON pabOTHI TIIATEIHHO
BECTU 3amucu pe3ynbTatoB. Oco0oe BHHMaHHE OOpaTUTh Ha MPUMEHEHHE
ONpEAENSIEMbIX BEJIMYUH Ui M3YyUYECHHUS M ONUCAHUS OOBEKTOB OKPYKAIOIIEH
cpenbl. BHHMMaTeNnbHO HW3YYUTh TEOPETHUECKYI0 W MPAKTHYECKYI0 4YacTh K
JlabopaTopHOMY MPAKTUKYMY MO XUMHH.

[Ipun npoBeneHuu 1a0OPATOPHBIX PabOT HEOOXOAMMO CTPOrO COOMIOAATH
npaBWiia TEXHUKU O€30MacCHOCTH IMpu paboTe B XHUMHUYECKOM JiabopaTopuw,
yKa3aHus npernojaBaresei u 1adopaHToB Kadeapbl
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[ToaroToBKa K MPaKTHUYECKOMY 3aHATHIO BKJIIOYAaeT B Ce0S TIONHOE W
JIeTaTbHOE O3HAKOMJICHHE C TEOPETUYECKUM MaTepHalioM MO M3yd4aeMou Teme, a
TaK)Ke TIIATEIbHOE U3YYEHUE METOIUKH MPOBEICHUS Ja00paTOPHON padOTHI.

KadecTBO BBINMOIHEHUST KaxJ0M JabopaTOpHON pabOThl OLIEHUBAET U
buKcHpyeT npenogaBaTeb.

Bunbl 1 popMbl 0TpabOTKM MPOMYIIEHHBIX 3aHATUH

CTyaeHT, TpOMyCTUBIIMKA 3aHATHUS, OOsI3aH BBHINOJHUTH JIA0OPATOPHBIE
paboThbl, PEUIUTh KOHTPOJbHBIE PA0OTHI, CATh KOJUIOKBUYMBI 10 MPOIMYIIIEHHBIM
TEMaM.

12. MeToauYecKHe peKOMEH Ay MPENnoaBaTe/IAM [0 OpraHu3anuu
006y4YeHHs M0 JUCHUIIINHE

C nenpio MOBBILIEHUS SPPEKTUBHOCTH XUMHUYECKOTO 0Opa3oBaHUS H
YPOBHS IOJITOTOBKU yYaIIUXcsl HEOOXOAUMO:

1) yuuTeiBaTh B HpENOAABaHUM JUCLUUIUIMHBI IPUOPUTETHI COBPEMEHHOIO
oOpa3oBaHMsI, HANpaBICHHbIE HA JOCTUKEHHE BBICOKOI'O KauecTBa 3HAHUM U
YMEHUM: OpUEHTALMI0 O0YYEeHHUSI Ha caMOpealln3aliio, CaMOpa3BUTUE JINYHOCTH,
(GbopMHpOBaHME KIIOUEBBIX NPEIMETHBIX KOMIETEHIUN, NPUBUTHE HABBIKOB,
ABJISIFOIINXCS OCHOBOM NApaJurMbl CTAHAAPTA BTOPOTO MOKOJEHUS — «HAYYUTh
YUUTBCS», @ HE «IEPENATh CYMMY 3HAHUI;

2) WCHOJB30BATh B TNPENOJABAHMM AKTHUBHBIE METOAbl O00y4YeHus,
COBpPEMEHHbIE 00pa30BaTEIbHbIE TEXHOJOTMU; OCHOBBI METOJIOB TO3HAHUS,
OCHOBBl aHAJIM3a U CHUHTE3a, CONOCTABJIEHUS U IPOTUBOIIOCTABIICHUS, YMEHUS
(GopMUpOBaTh TUNOTE3bl, a TaKXe HCIOJIb30BaTh PA3NUYHBIE HCTOUHUKH JUJIS
MOJTyYEHUsI XUMUYECKON HHpOpMaInH;

3) mpu opraHmzanuu y4eOHOro Mpolecca MPeayCMOTPETh MOBTOPEHUE,
o0oOuieHue U yriayoieHue MaTepuaia, Hanbojee 3HaYMMOro Uil KOHKpETU3aluu
TEOPETUYECKUX MOJIOKEHNUN, U3y4aeMbIX Ha 3aKIIOUUTEIILHOM JTAlle XUMUYECKOIO
oOpa3oBaHUsl (CTPOCHUE aTOMa; NMEPUOANYECKHUM 3aKOH U MEepUoInYecKasl cuctema
XAMHUYECKUX DJIEMEHTOB; TEOPUS CTPOCHUSI XMUMUUYECKUX BEILECTB; BEIIECTBA, UX
KJaccu(ukanus, CBOIMCTBA, 3HAYEHUE M MPUMEHEHHUE; XUMHUYECKHE PEaKIUH,
KJ1accu(UKanus Ux Mo pa3IMYHbIM MPU3HAKAM U 3aKOHOMEPHOCTH MX MPOTEKaHUS;
XUMHUSI ¥ DKOJIOTHSA).

[IpoBeneHre NPAKTUYECKUX 3aHATHUN B MHTEPAKTHUBHOW (dopme, aHaIU3
KOHKPETHBIX CUTYallui U IPUHATHE PELLICHUM.

OpraesTenbHOCTHBIE UTPHI C LIEIbI0 BHIPAOOTKHM MHHOBAIMOHHOTO PEIICHHUS
npobsieMbl (33a4u) B paMKax OJHOTO M3 pa3AesioB AUCUMILTUHBL. [lomydeHHoe
pelieHue JOJDKHO ObITh  ONTHUMANbHBIM UM peanusyeMbiM. Heobxoaumo
UCIIOJIb30BaTh METOIbI TPYNIOBOI paOOThI ISl MOTY4YEHHs] HECTaHAAPTHBIX,

33



TOATOTOBKA K [PAKTHMCCKOMY 3aHATHIO BK or B cebs nojHoe ¥
LILHOE O3HAKOMICHHE © TCOPETHHECKUM MATEpHAIONM 110 u3vuacymoil Teme. &
aGoparopHoi paboThl.

e
TAKAE TIIATETHHROC H3YHCHUE METOANKA II{\(\HC:C:‘M%

Kauecrso BbilodueHis KaAIoH saboparopod naboTel OUCHUBAET i
URCHPYET npeHoAaBATEh,

1Buz1b! 1 GOPMBE OTPABOTKH POy ICHHBIX 3ausTii

CryfesT, NponycruBluui JausTHi. 0B%3aH BHITIOAHKTL  1a00pATOPHbBIC
paloThl, PELIHTD KOHTPOIEHBIE PaBothl, CaTh KOMIOKBHYMSL 1O {1POIYLICHHBIM
TeMaM.

12, MeTo/iH4ecKue peKoMeH 1anun MPeno/iasaTessM 110 OpraHu3auiy
06y uenus 10 AUCIUILINEE

C nHeabio OB HGPEKTHBHOCTH  NUMHUICCROTO ofpasopanus K
Npopsa HOSFOTOBKA .\‘L’HJH"\I‘V‘ HeoONOANMOL

1) YHH THIBATL B NP 10AGBAHAN THCHUTTHHER o
DGPLX}OB‘L‘\HH}L uunpaxucum,xc 1A JIOCTHIKCHAL BLICOKOMO KaqecTBa 3HaH
_V\IL’HMﬁl O‘Q“CHTEHHK) 06) YeHus HA ca\mpekum'smms\x camopaspuTHe JIHHHOCTH,
q)()leAPUBﬂHKC KTOHCBBIN HPC,LVAU'““JXX' K\]Mh("iﬂlhil’li‘i. TPUBHIHE HABLIKOB,

SABISIOUIANCSH OCHOBOM ﬂUP‘J;lMIMbI craniapra RBTOPOIo HOKOMEHHA — «HAYUUTD

HPHOPHTETS! COBpEMCt

NHRTBCS Y, a 1e «nepe. MYy Suanniing

2)  MCHOAL30BATH B 1IPENO/A

b Sy

akruaabie  Metols  ofyueHns.
o,

-3

iM: OCHOBBL  METO/OB IO

TCABEEIE  TCNHOA0

COBPEMEHHBIC  OOPA3D

FHBONOCTABICHRSA. YN

3 H TR, conocraslienns wonp
N et
hopMaIMu;
yyeBHOrO HPOIECCE [IPEAYCMOTPETh NOBTOPEiHE,

0Lkl

GOPMUPOBATH THIKOTC e MCHONLIORETH PRsiiuibie MCTOuNHKR 1
[OYHEHHSE XUMHHECKOH |

3) npi oprainsail
oboGIIeHHe ¥ yLIyOlIcHEe MaTepHand. HANGOIEE JHAUHMOTQ JLIA KOHKPETH3aLnK
FEOPETHHCOKIX NONIOTKEHNH. H3YHAEMBIN HA 33 GiTCIBHOM DTAHE XMMHUECKOTO
OOpazoBanms (CTPOEHHE ATOMA HEPHOTHHECK
XHMHUCCKHUNX HIEMCHTOB: TEOPHA CTPOCHHSA XiMEHRCC

3aK0E ¥ HCPMOJH‘]CCKL‘,% cueTema
( RCILCCTB: RELICCTBA. X
SIGHN

iuials. CHOKCTRE, 3HaveHue i HPUMEHEHIE; XHMHUCCKAC P
KIACCH(MKALAA MX 1O PA3THUHDIM DPHIHAKANM 1 SAROHOMEPHOCTH WX [IPOTCRAH S
UMM H OKOJOHS ).
TlpoBejietire  IPAKTHYECKHX JaHsTHE B MHTEPAKTUBHOM (oOpMe. aHanms
KOHKPETHBIX CHTYALHH 1 IIPUHATHE pelienmii.
> APPBE © HEABIO BEIPAOOTRH HIEHOBAL
rernamisl. Hotsyuensoe

TOHHOTO DCILICHY

OpraeaTeIbHoLT f
fipoGacssl (3a1a4) B PAMKAX OHOIO 13 pazciloB
pelieiie  AOMKHO  ObiTh  ONTHMAILHLIM W peansyebiM.  Heo0NO1#MO
HCHONBOBATS  MCTOMBL TPYIIIOBOH  padoTsl A8 NOAYHCHH HCCTANAAPTHEIN,

—

OfIePATHBHY! josblx - pemenuii.  Ha - ocnose BHPA0OTAHHONO  -peluCHIL
COCTARMAKITCH TTPOCKT W IPOTPaMME CTO BHEIPCHUA.

Henoapsosanne  CHCiEMiio-1 ai;
SERTCALHOCTH B MOANOT obeeneyn

nogxoaa.  Cucremito

) H CamMooDpasoRairiol

("‘W\HAI‘(\HL
JBRYIO YHCOHO-TIO3HABATCABHY IO ICHTEILHOCTE VUALTHXCH]
-nocTpoene  obpasosaTeibHoOro - npoueced ¢ Yd4eTOM  HHIMBHI
BO3PACTHBIX [ICHXONOTHHCCKUN 1 (3HONOTHUECKHX 0COBRHHOC Teii YHAUINCH;
- (POAYKTHBHOC 00y HEHHE.

€ TOTOBHOCTY K Camupt

[porpavsy paspadorami: <

Cyoposa A.A.. K.T.H.. JIOUCHT
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PELHEH3USA
Ha padouyro nporpammy aucuumianabl b1.0.11«Xumus»

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

JKapunnknm Banepuem SlkoBneBuueM, JOLIEHTOM Kadeapol
CEIBCKOXO3SIICTBEHHOTO CTPOUTEILCTBA U AKCIEPTU3Bl OOBEKTOB HEIBUAKUMOCTHU
OI'bOY BO PITAY-MCXA umenun K.A. TumupsizeBa», T10KTOPOM TEXHUYECKHUX
HayK (Jajnee Mo TEKCTy PELEH3EHT), MPOBEJAeHA peleH3Us padodeil mporpaMMbl
auciuiiiabl «Xumuspy OIIOIT BO no nanpasnenuto 08.03.01 CtpoutenbcTBo,
HaIPaBJICHHOCTH [IpoMBIIINIEBHHOE W TPAXKIAHCKOE  CTPOUTEIBCTBO,
['MApOTEXHUYECKOE CTPOUTENBCTBO, DKCIEPTH3a U YIPABICHUE HEABUKUMOCTHIO
(bakamaBpuar), paspaboranHoii B ®I'bBOY BO PTAY — MCXA umenu K.A.
TumupsizeBa, Ha kadeape MHKEHEpHOW xumuu (paspaborunk —CyBopoBa AHHA
AHAaTOJIbEBHA, JIOLECHT, KaHIUJAT TEXHUYECKUX HAYK)

PaccMoTpeB npeacTaBieHHbIE HA PELICH3UIO0 MAaTEPUAIIbI, PELIEH3EHT MPUILIEIT
K CJICJTYIOIIUM BBIBOJAM:

1.IlpenwsBieHHas padboyasi mporpamMma JUCHUILTMHBI «XUMUS» (Jajnee 1o
tekcty IIporpamma) coomeemcmeyem tpedoBanusiMm @I'OC BO no HarpaBieHUIo
08.03.01 CrpoutenbCcTBO
[Iporpamma codepatcum Bce OCHOBHBIE pa3/eIibl, coomeemcmayen TpeOOBaHUSIM K
HOPMATHUBHO-METOJIMYECKUM JIOKYMEHTaM.

2. [IpencraBnennas B [Iporpamme akmyansnocms y4eOHON TUCIUATITUHBI
«Xumus» B pamkax peanusanuu OIIOII BO He nodnexcum commenuro —
JTUCIUTIIIMHA OTHOCUTCS K 00s13aTeIbHOM YacT yueOHOTOo 1ukia — b1.

3. llpencraBnennsie B Ilporpamme yenu IUCUUILTUHBL COOMEEMCMBYIOM
tpeboBanusiMm @I'OC BO namnpasnenus 08.03.01 CtpouTenabCcTBoO.

4. B coorBerctBuu ¢ [lporpammoit 3a AUCHUIUIMHOW  3aKpEIUIEHO 2
YHUBEPCAIBHBIX KOMIIETCHIIMHM, 2 o0menpodecCHOHANBHBIX KOMITCTCHITUH.
Jucuunnuna «Xumus» u npeacrasiennas [Iporpamma cnocobna peanruszosams nx
B OOBSIBJICHHBIX TpeOOBaHUAX. JOMONMHUTENbHAS KOMIICTCHIIUS He 6bl3bleaem
COMHEHUs B CBeTe Npo(PecCHOHANBHON 3HAYMMOCTH U COOTBETCTBHS
COJICPKaHUIO JUCIUTITAHBI « X UMHUS».

5. Pezynomamutr ob6yuenusn, npeacraBieHnbie B [IporpamMe B KaTeropusix
3HaTh, YMETh, BIAAETh coomeemcmayom cnelupuKe U COIECPKAHUIO JUCIUTUTHHBI
U 0eMOHCIMPUPYIONM 803MOICHOCHb TIOTYYEHHUS 3asBJICHHBIX PE3YJIBTATOB

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

7. Nudopmaruss 0 B3aMMOCBSI3M HW3YYaeMBIX JUCIUIUIMH W BOMPOCAM
UCKITIOUCHUST JyONMpPOBAaHUS B COACPKAHUM JHUCIHIUIMH COOMBemcmayem
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JIECTBUTEIBHOCTH. Juciunnraa  «XuMHS»  B3aUMOCBSI3aHA C  JIPYTUMH
muciumuimHamMu - OTIOIT BO u YueGnoro mmana mo HampasieHuto 08.03.01
CTpoUTENbCTBO M BO3MOXKHOCTb JyOJIMPOBAHHUS B COJEPKAHUM OTCYTCTBYET.
[lockonbKy  JOUCHUIUIMHA HE  MpeaycMaTpUBaeT HalU4HMe  CHelUaIbHBIX
TpeOOBaHUIM K BXOJHBIM 3HAHUSIM, YMEHHUSIM M KOMIIETEHIUSIM CTYJIEHTa, XOTS
MOKET SIBIIATbCSI IPEAIIESCTBYIOIIEH JJisi  CHEIHUAIbHBIX, B TOM YHCIIE
po(eCCHOHANBHBIX JTUCUHUILINH, UCHOJB3YIOIIMX 3HAHUS B 00JIACTM XUMHUU B
npo(hecCHOHANBPHOM  JeATEIbHOCTH OakaiaBpa IO JaHHOMY HaIpaBIICHUIO
MOATOTOBKH.

8. IlpencraBnenHas [Iporpamma Ipeanogaraet MCII0JIb30BaHUE
COBPEMEHHBIX 00Pa30BATENIbHBIX TEXHOJOTHM, HCIOJIb3yeMble TMPHU pealu3aluu
pa3sTUYHBIX BUIOB Yy4eOHOW paboThl. DopMbl 00pa30BaTEIBHBIX TEXHOJOTUN
coomeemcmegyom cueupuKe TUCUUILTAHBI.

9. Ilporpamma  JUCHMIUIMHBI  «XUMHS»  TpeArnojiaraeT 3aHATUS B
WHTEPAKTUBHOMN (hopme.

10.Bugpl, conmepkaHue ©  TPYAOEMKOCTH CaMOCTOSATEIBHON  pabOThI
CTYJIEHTOB, TIpejacTaBlieHHbIe B lIporpamme, coomeemcmeyiom TpeOOBaHUSAM K
MOJITOTOBKE BBIMYCKHUKOB, coaepxammmcsi Bo ®I'OC BO wnanpasnenus 08.03.01
CTpouTensCeTBO.

11.TIpencraBnenubie u onucanHbie B [Iporpamme GpopMbl mekyuyeli OlieHKA
3HaHuM (ompoc, kak B ¢opme OOCYXKIEHUsI OTIEIbHBIX BOIPOCOB, TaK U
BBICTYIUICHUS W Y4aCTHE B JUCKYCCHSIX, TUCITYTaX, KPYTJbIX CTOJIAX, U POJICBBIX
urpax, y4acTue B KOJUIOKBHyMax, paboTa HaJ JOMaIllHUM 3aJaHueM B (dopme
pacueTHO-Tpaduyeckoi padboTsl (B MpodheCcCHOHAIIBHOM 0071acTH) M ayIUTOPHBIX
3alaHusIX —  JJA0OpaTOpHbIE U KOHTPOJbHBIE pabOThHl), COOMBEMCmeEyom
crienupuKe TUCIUTUIMHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

dopma NPOMEKYTOUHOTO KOHTPOJII 3HAHUN CTYIEHTOB, MPEITyCMOTPEHHAS
[Iporpammoii, ocymecTBiasieTcss B ¢GopMme 3auera, 4YTO Ccoomeemcmeyem
oOs3aTenbHON yacTu ydeObHoro nukia — bl ®I'OC BO nampasnenus 08.03.01
CTpouTENLCTBO.

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

13.YuebHo-mMeToquueckoe oOecreyeHnue AUCIUIUIMHBI — TMPEACTABICHO:
OCHOBHOW JUTEpaTypoi — 3 HCTOYHMKA (0a30BbI Y4EOHUK), JOMOIHUTEIbHON
auTepaTypo — 2 HauMeHoBaHus, WHTepHeT-pecypchl — 4 UCTOYHUKA W
coomeemcmgyem  TpeboBanusim ~ OI'OC  BO  wnampaBnenuss  08.03.01
CTpouTenbCTBO.

14. MaTtepuaabHO-TEXHUYECKOE  OOECleUeHHe  AUCHUIUIAHBI  «XHUMUS»
coomeemcmgyem crnenupuKe IUCHUILUIMHBI M O0ECNeYrMBaeT UCIOJIb30BAHUE
COBPEMEHHBIX O0pa3oBaTENbHBIX, B TOM YHCJICE WHTEPAKTUBHBIX METOOB
oOy4eHus.

15.Meroguueckue  peKOMEHJAUWMU  CTyA€HTaM W METOAUYECKHE
PEKOMEHIAIMY TIPETIOJaBaTEeNIsIM IO OPTaHU3aIK 00YYEHUS TI0 TUCIUTITNHE JA0T
npecTaBiIeHHe O criennduke 00ydeHHs 0 AUCUUTIIMHE « XUMUS.
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OBIIUE BBIBO/IbI

Ha ocHoBaHMM mpoBeIEHHON pELEH3UH MOXHO ClIeJIaTh 3aKJIIOUYEHHE, YTO
XapakTep, CTPYKTypa U cojepkaHue pabodeil mporpaMmbl AUCITUTUIMHBL « XUMHUS
OIIOII BO mno wampaenenuto 08.03.01  CrpourtenbcTBo, HampaBIEHHOCTU
[IpoMblliuIeHHOE M TPaXJAaHCKOE  CTPOMUTENbCTBO,  [mapoTexHHueckoe
CTPOUTEIBCTBO, DKCIEPTH3a W YIPaBICHUE HEABWXKUMOCTHIO (KBaTM(pUKaIus
BBITYCKHUKA - 0OakajaBp), pa3paboTaHHasi JOUEHTOM Kadeapbl HHXKEHEPHOU
XUMHUHM, KaHIUJAaTOM TEXHUYECKUX Hayk, joueHtoM CyBopoBoil A.A.,
cootBeTcTByeT TpeboBanusim @DPI'OC BO, coBpeMeHHbIM TpeOOBAHUAM
HKOHOMHUKH, PBIHKA TPYyJa U MO3BOJUT NpU €€ peain3alii YCIEIHO 00eCIeunTh
(dbopMupOBaHUE 3asABIEHHBIX KOMIIETCHIINH.

Peuenzent: JKapuuukuit B.f., noueHt kadeapsl CelbCKOXO3IMCTBEHHOTO
CTPOUTEIBCTBA U 3KCHEPTU3bl 00beKTOB HeaBmxumoctu GI'BOY BO
PTAY—- MCXA umenu K.A. TumupsizeBa», 1IOKTOp TEXHUYECKUX HAYK

« » 2020 r.
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JIner akryanusauun paboueii nporpaMMbI AHCUHILIHHDI
b1.0.11 «XUMHUS»

HHACKC No )"-ICGHOM_Y A1AHY, HAUMCHOBAHHE

AJ1s IOArOTOBKM OaKaaBpoB

Hanpasnenwue: 08.03.01 Ctpourenscrso

Hanpassennoctu: IpoMbliunennoe u rpaxaaHckoe CTPOMTENBCTBO
['uapoTexHUueckoe CTPOUTENBCTBO
DKCNepTH3a U YNpaBieHHe HEIBHKHMOCTBIO

@opma obyueHus ouHas

I"on Havana nogrorosku: 2019

Kypc 1
Cemectp 2 '
B pabouyio nporpammy He BHOCATCS H3MEHEHMs.
[Iporpamma axtyannsuposana as 2021 r. Havan OBKH
Pazpaboruuk: Cya?ggga A.A. K.T.H., aou. : ":(Z?’W

VHCHAA CTCNEH,, \'GC"OL 3BAHHE « (b’) 2 20') 1]‘
Pabouas nporpamma nepecmotpena u ofiobpena Ha 3aceflaHuu Kadeapsi

MaTepHATIOBEIeHHS 11 TEXHOZIOTHH MAIIMHOCTpOEHHs
npotokon Ne otk 07 _  amir

3aBeyIoLHii KW —. MTaﬁﬂap

JIMCeT aKTyaNIH3auun NPHHAT Ha XpaHeHue:
M.o.3aBesytoruero soimyckarouei kaheapoii O.B Mapeega , k.1.H., Jo1eHT

HH)XEHEPHBIX KOHCTPYKLMH i

e 24 2021T.
3aBeayiowmit BbinycKatoLeit kadenpoii [1.A. Muxeep, 1.1.1., npodeccop
Ce/IbCKOX03HCTBEHHOIO CTPOHTEILCTRA =
U KCNIEPTH3bl OOBEKTOB HEJABUKHMOCTH /

fHolsecs )

L7,
e SR 4 2021r.

3aBeaytowmii Beinyckarowei kadeupoii H:B. Xaﬂoa AT.H Tipodeccop
FHAPOTEXHUYECKHX COOPYIKEHHI /
C «!:Zsi‘ d 4/ 2021
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