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1. llesu u 3212494 AU CIUILIHHBI

enwto qucturmmuael "Xumus" sBiseTcs GOPMUPOBAHKE Y CTYICHTOB TEOPETUIECKHIX
OCHOB XHMHH, KaK OJJHOU n3 (yHIaMEHTAIbHBIX HAYK, HECOOXOMUMBIX JIJISl U3yUCHHUS
o01ienpodeccuoHaIbHbIX U CIENUATBHBIX JUCHUIUIMH. 3aa4i TACIUILUINHBI
3aKJIFOYAIOTCS] B TOM, YTOOBI JIaTh CTYACHTY 3HAHUSI 00 OCHOBHBIX 3aKOHAX XUMUH,
CBOMCTBAX BEIIECTB, KOJIMUECTBEHHBIX MPOIIECCax MPEBpaIESHUs BEIIECTB U X
MPaKTUYECKOM UCTIOJIb30BAaHUH; IPUBUTH HABBIKU MTPOBEACHUS XUMHUUECKOTO
AKCIIEPUMEHTA, XUMUYECKUX, TEPMOJUHAMUYECKUX PACUETOB, 00pabOTKU U 00001IIeHUS
PE3yAbTaTOB; HAYYUTh MOJI30BATHCS CIIPABOYHBIM MATEPUATIOM U MOUCKY UH(OPMALIHIH.

Kparkoe cogepkanue TUCHMIIIMHBI

B pamxkax kypca «XuMus» paccMaTpUBAOTCA CIEAYIOIINE Pa3eIbl: XUMUYECKUE
CUCTEMBI (PacTBOPBI, IUCIIEPCHBIE CUCTEMBI, JJIEKTPOXUMUUYECKUE CUCTEMBI,
KaTaJan3aTophl U KATATMTUYECKUE CUCTEMBbI); XUMHYECKasi TEPMOANHAMUKA U KUHETHKA
(9HEpreTUKa XMMHYECKUX MPOIIECCOB, XUMHUUECKOe U (ha30BOE paBHOBECHE, CKOPOCTh
peakuuu U METOJIbl €€ PETYINPOBaHMs); pEaKLIMOHHAS CIIOCOOHOCTh BEIECTB (XUMMUSI U
NEPUOANYECKAsI CUCTEMA DIIEMEHTOB, KHUCIOTHO-OCHOBHBIE U OKHUCIIUTEIBHO-
BOCCTAHOBUTEIbHBIE CBOKCTBA BEILIECTB, XUMUYECKASI CBSI3b); XUMUYECKHUI MPAKTUKYM.

2. Komnerenuuu odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (kommnieTeHIIun) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: CBOiicTBa XUMHUECKUX DJIEMEHTOB U UX
COEMHEHUH, COCTABIISIIOIUX OCHOBY

CHUCTEMBI U (PUBHKO-XUMUYECKHE MPOIECCHI,
JIeKaIre B OCHOBE COBPEMEHHON TEXHOJIOTHHU
MPOU3BOJICTBA CTPOUTENIHHBIX MAaTEpPUAIOB U
KOHCTPYKIIHI

Ymeer: [IpakTuyecKkn NCoab30BaTh METO/IbI
TEOPETHYECKOTO U DKCIIEPUMEHTAIEHOTO

OIIK-1 Cnocob6en pemiath 3a1a4u
npodeccuoHANbHON 1eATeTbHOCTH, IPUMEHSS
METOObI MO)ICHHpOBaHI/If{, MATCMATU4YCCKOTO
aHaJM3a, €CTECTBEHHOHAYYHbIE H OOIEHHKCHEPHBIS

1 B HOBCCHHeBHOﬁ JKU3HU,; pellaThb 3a1a491
3HaHUA

JIMCLIUIIIINH €CTECTBEHHOHAYYHOI'O [IUKJIA C
MCII0JIb30BaHUEM CIIPAaBOYHOTIO Marepuaa
Meet npaktudeckuid onsIT: [IpoBenenus
XMMHYECKOTO dKCIIEPUMEHTA; OPraHUu3aluu U

r100aTbHBIX KOMITBIOTEPHBIX CETSIX, 00paboTKe U
0000IIIEHUH €T0 Pe3yIETaTOB

3. Mecro aucuuniinHbl B crpykrype OII BO

[Tepeuenp npeanIecTBYOMUX JUCIUIUINH, [Tepedens nociaeayOMMX AUCITUIIINH,
BUJIOB paboT y4eOHOro MmiaHa BUJIOB paboT

CTPOUTCIIbHBIX MATCPUATIOB; OCHOBHBIC XUMHNYCCKHUC

UCCIIEIOBaHUS B IPO(PECCHOHATBHOMN IEATENIEHOCTH

[IPOBEJICHUH JIMTEPATYPHOIO ITIOMCKA, B TOM YHUCIIE B

1.0.16 Texauueckass MeXaHUKa,
Her 1.0.19 MexaHnKka )XHUAKOCTH U Ta3a,
1.0.12 ®usndeckas XuUMus,




1.0.14.02 UnxenepHas rpaduka,

1.0.24 Metamtyprudeckasi TEIIIOTEXHUKA,
1.0.26 Metoznpbl 1 cpencTBa KOHTPOJIS KauyecTBa
METaNIONPOTyKIIUH,

1.0.09.03 CnennanbHEIC IIIABBI MATEMATHKH,
1.0.20 MarepuaiioBeieHHe,

1.0.28 Koppo3sus u 3ammra MeTajios,
1.0.25.05 Tepmuueckas 00paboTKa METaJIOB,
1.0.10 ®usuxka,

1.0.15 OcHOBBI TEOPETUUECKON MEXAHUKH,
1.0.29 OcHOBBI TU1aBIEHUS U 3aTBEPAECBAHUS
METaJlIOoB,

1.0.25.03 JIureiiHoe TPOU3BOACTBO,

1.0.27 ®u3uKo-XxuMus METAJUTyPrudeCKux
MPOLIECCOB,

1.0.25.04 O6paboTKa METAIOB JIaBJIEHUEM

Tpe60BaHI/IH K «BXOJAHBIM)» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TACIUTIINAH:
Her

4. O0béM 1 BUABI YUeOHOIl padoThI

OO6m1as TpyA0€MKOCTh JUCHUIUIMHBI COCTaBIsET 4 3.€., 144 4., 74,5 4. KOHTaKTHOM

paboThI
Pacnpenenenue o cemectpam
Bcero B yacax
Bun yuebHoM paboThI
4acoB Homep cemectpa
1
O6m1ast Tpy10EMKOCTh AUCIIUTUIMHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 16 16
aynuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 16 16
Camocmosmenvuas paboma (CPC) 69,5 69,5
[ToaroroBka K MpakTUYECKUM 3aHATUSM 62,5 62.5
W3yueHne u KOHCIIEKTUPOBaHHUE TEM U IpoliieM, He 7 7
BBEIHOCHUMBIX HA JICKIIUU
KoHcynpranyy u npoMexyTo4Hast aTTeCTaIus 10,5 10,5
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 9K3aMEH

5. CoaepkaHue TUCHMIITIMHBI

No H OO0beM ayIUTOPHBIX 3aHITHIA IO BHIaM B 4acax
anMeHOBaHHE Pa3eIOB JUCIHAIIINHEI
pasznena P Bcero JI 113 JIP
1 BBeneHue B AMCHUIUIUHY 4.2 0,2 2 2




2 | Xumuueckas TepMOJUHAMUKA 5.8 3,8 2 0
3 [Xumuueckasi KHHETHKA U PaBHOBECHE 8 4 2 2
4 |PacTBOpBI 22 8 6 8
5 |Ctpoenue aroma. [lepuonnueckuii 3aKoH. 6 4 2 0
6  [Koppo3sust meTannos 8 4 2 2
7 CrnenuasibHble pa3faesibl XUMHHU 10 8 0 2
5.1. Jlekuuu
Ne Ne Kon-
nexuuulpasena HaumeHnoBanue mim kpaTkoe coJepKaHue JIEKIIMOHHOTO 3aHATHUS BO
4acoB
1 1 |AKTyasbHOCTB Kypca. MeXIUCIMIITIMHAPHBIE CBSI3U. 0,2
1 5 XuMHueckas TepMoAnHaMuKa. TernoBbie 3PEeKThl XUMHUUECKUX PEaKIH. 1.8
OHTAJbIH ’
2 2 |Bropoe Hauano TepMoauHaMuKu. DHeprus [ ndoca 2
3 3 XnuMnyeckas KuHeTuka. CKOpoCcTh XUMUYECKOH peakuu. PaKkTopbl, BIUSIOLINE >
Ha CKOPOCTb Peakluu (KOHIICHTpaIus, 1aBJIcHHE)
4 3 daxTOophl, BIUAIONINE HA CKOPOCTh PEAKINH (TeMIepaTypa). XuMHUYEeCKoe 5
paBHoBecue. [Ipunnun Jle Hlarense-bpayna
5 4 PactBopbl. TepmoanHamuKa mporecca pactBopeHusi. CriocoObl BEIpaKeHUs )
KOHIIEHTpAIK pacTBOPOB. JKeCTKOCTh BOJIBI.
6 4 |PactBopbl HE3eKTpoIUTOB. KosmuraTuBHbIEe CBOMICTBA PacTBOPOB 2
7 4 PacTBOpBI 371€KTPOIUTOB. Teopus 3MEKTPOIUTHYECKON Jucconnanuu AppeHuyca. )
CunpHbIe U cliabble AIEeKTPOIUTHL. Bona.
2 4 Peakiinn noHHOTO 0OMEHa B pacTBOpax 3IeKTpoauToB. OOpaTuMble, HEOOpaTUMbIS 5
peakuuu. ['uaponus
9 5  |®opmupoBaHKE MEKTPOHHBIX CTPYKTYpP aTOMOB 3JIEMEHTOB (CTPOEHHE aTOMa) 2
10 5 [lepronnuecknii 3aK0H U IEPUOANYECKAS] CUCTEMA XUMUYECKUX 1eMeHTOB J[. 1. )
MeHeneeBa
1 6 OKHCITUTENbHO-BOCCTaHOBUTENBbHBIE peaknu. Koppo3us MeTamioB. XuMuuyeckas )
KOpPO3US
12 6 BJIGKTPOXI/IMUI/ILIGCKaH KOoppo3ust. MeTo/IbI 3aIUTHI METAJIJIOB U METANTHYECKUX 5
KOHCTPYKIMH OT KOPPO3HH.
13 7 S-aneMveHTLI ITA rpynmst (Be, Mg, Ca, Sr, Ba, Ra). XapaktepHsie cBOICTBa U )
Ba)KHEMIINEe COeTUHEHMS.
14 7 P-3J‘I€N£€HTI)I IIIA rpynmnsl (B, Al, Ga, In, T1). XapakrepHble cBolicTBa U )
BaKHEHILINE COCTUHEHMS.
15 7 P-anemenTts! IVA rpynmsl (C, Si, Ge, Sn, Pb). XapakrepHbie CBOWCTBA U )
BaKHEMIINE COETUHEHMSI. YITIEPOJ U €T0 COETUMHEHUSI.
16 7 erMgnﬁ u ero coenunenus. D-anementsl VIIIB rpynmel Tpetsero nepuoaa (Fe, ’
Co, Ni). XapakTepHble CBOHCTBA U BaKHEUIITUE COCTUHECHHUSI JKeTIe3a.
5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPBI
Ne Ne Kox-
sansTnslpasenal HanmenoBaHMe niM KpaTKoe COAEpKaHUE MPAKTUYECKOTO 3aHATUS, CEMUHApa BO
4acoB
CrexuoMeTprudyeckre pacyeTsl 0 XMMUUECKUM YpaBHEHUIM peakuuid. Mosb,
1 1  |[MonspHas Macca BelecTBa, MOJISAPHBINA 00beM ra3a. ['a3oBbie 3akoHbI (I'eii- 2

Jlroccaka, [Hlapns, bons-Mapuorra, ABoranpo, Menneneesa-Knaneiipona).




Xumuueckasi TepMoanHamMuKa. TeruioBbie 2pPeKTbl XUMUUECKUX PEAKIIHA.
Ouranbnus. Crnenctus u3 3akoHa ['ecca. PacueTs! TemmoBbix s dexron
XUMUYECKUX PEAKIUI C UCIIOIb30BAaHUEM CIIPABOYHBIX JAHHBIX U
KOMOMHUPOBAaHUEM TEPMOXHUMHUECKUX ypaBHEHUH. VI3MeHeHNe SHTPOIUH B XOIe
(hU3UKO-XUMUYECKUX MpeBpaiieHuii. M1300apHO-N30TepMUUECKUi MOTSHIIMAT 1
HaIlpaBJIeHUE CaMOIPOU3BOJIBHOTO IPOTEKAHUS peakuu. PacueTsl MN3MEHEHUs
bHepruu [ nd6ca B X0/1e peakiiy ¢ UCIOIb30BAHUEM CIIPABOYHBIX JTaHHBIX.

XuMHueckasi KHHETHKa U paBHOBecue. CKOPOCTh XUMHUECKUX PEeAKIUN. 3aKOH
NENCTBYIONIUX Macc. BiMsiHMEe KOHIIEHTpalny, JaBlIeHUS U TEMIIEPATyPhl Ha
CKOPOCTb XUMHUYECKOH peakiuu. COCTOSTHUE XUMHUECKOTO PABHOBECHS CUCTEMBI,
KOHCTaHTa paBHOBecus. KoncTanTa paBHoBecHs u dHeprus [ m66ca. Cmenienue
XUMHUYECKOTO PaBHOBECHS (BIUSHUE KOHIIEHTPALIUU, TEMIIEPATYPhI, TaBICHHS).
[Tpuniun Jle larense-bpayHa.

CriocoObl BeIpaskeHUsI KOHLEHTpALMK pacTBOPOB. OCHOBHBIE CIIOCOOBI
BBIPA)KEHUS KOHIIEHTPALMU PACTBOPOB: MacCOBBIE (MaccoBas /10Jis1, MOJISIIBHOCTh
[PaCTBOPEHHOTO BELIECTBA), 00bEMHBIE (MOJISIPHOCTh, HOPMAJIbHOCTb, TUTD),
MOJIbHAs 710151 (pelIeHne 3a/1a4).

CBoiicTBa pacTBOPOB HEATEKTPOIUTOB. KoJTMTaTHBHBIE CBOIICTBA pacTBOPOB.
3akoH ['enpu. 3akon Paynsa. CnencrBus u3 3akoHa Payns. Kpuockonus u
hoymmuockonusi. Ocmoc. 3akoH Bant-I'odda (pemenne 3amay).

Peakiiun oOMeHa B pacTBOpax 3JEKTPOJIUTOB, TUAPOIU3 cosei CUuibHBIEC U cl1adbie
hriekTposnThl. OOpaTuMble 1 HeoOpaTUMble peakiuu ooMeHa. CMmeleHue
XMMHUECKOTO paBHOBECHS B 00paTUMBIX peakiusx ooMmeHna. CoctaBieHue
YpaBHEHUHN AUCCOLMALINY IEKTPOIUTOB. ['uaponus coneid. CocraBienue
YpaBHEHUI TUAPOJIM3a coliel, onpenenenue pH cpenbl pacTBOpOB.

Crpoenue aroma. CocTaBieHHe 3JIEKTPOHHBIX (POPMYJI AaTOMOB JIEMEHTOB.
BaneHntHsle 31eKTpoHbl. KOBaeHTHOCTH aTOMOB B HOPMaJIbHOM U BO30YX/I€HHOM
COCTOsSIHHUAX. CpaBHeHI/Ie CBOMCTB aTOMOB JJIEMEHTOB HUCXOOs U3 UX ITOJIOKCHUS B
[Iepuonnueckon cucreme .M. Menneneesa.

OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE peakuu. Koppo3us u 3amura MeTaiioB U
CILJIaBOB. THIIBI OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEaKUidi. MeTombl
paccTaHOBKHU KO3 (UIIMEHTOB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHSIX.
XUMUYECKas, AMEKTPOXUMUYECKas Koppo3us. [Ipoueccsl mpu KOppo3unu METaIOB
C BOJIOPOHOM M KHCIOPOAHOU Aenossgpu3anueil. OnpeneneHue npoayKkToB
Koppo3uun. Koppo3ust MeTaiioB pH KOHTAKTE JIBYX METAJIJIOB U CIUIaBOB. MeTo b1

3AIUTHI MCTAJIJIOB OT KOPPO3UH. AHO,I[HBIe 1 KaTOAHBIC TTIOKPBITHA.

5.3. JIaboparopHbie padoThI

Ne
3aHATHSA

Ne
paszzena

HaumeHnoBaHue mim KpaTKoe cofiepikaHue J1a0opaTopHoi paboTh

Koi-
BO
4acoB

Kitaccel Heopranndeckux coequHeHui. Llenb paboThl: 03HAKOMHUTHCS C METOJAMHU
MOJTy4eHHUsI OKCHJIOB, KUCJIOT, OCHOBAHH (IIeNI04eii), CoNelt U U3yUUTh UX
CBOWCTBA.

Kunernka xumudeckux peakuuil. [lenb paboThl: U3y4UTh 3aBUCUMOCTHh CKOPOCTH
FOMOT€HHON XMMHUYECKOW pEeaKUU OT KOHLEHTPALMU PEArupyOIIMX BELIECTB IIPH
[MOCTOSTHHOW TEMIIepaType U OT TEMIIEPATyphl IIPU NOCTOSHHON HavyaJbHON
KOHLICHTPALUU PEarupyroIyX BEeIECTB.

[IpuroroBrieHue pacTBOPOB 3aJaHHON KOHILIeHTpauu. [IpoBepka KoHIIEHTpaluu
[IPUTOTOBJIEHHOTO pacTBOpa. Llesb: nonydeHre HaBbIKOB IPUTOTOBIICHUS
pacTBOPOB. 3HAKOMCTBO C METOAAMH ITPOBEPKH KOHIIEHTPAIMH IPUTOTOBICHHOTO
pacTBopa.

Onpez[eneHHe KECTKOCTH BOJBI. HGJIB paGOTLII OKCIICPUMCHTAJIbHOC ONPCACIICHUC




KapOOHATHOH (BPEMEHHO) U O0IIe KECTKOCTU UCCIIeTyeMbIX 00pa3IioB
MPUPOTHON U XO3UCTBEHHO-ITUTHEBOM BO/IBI. OmpeieIeHHe IPYIIbl )KECTKOCTH.

Peakirin oOMeHa B pacTBOpax 3EKTPOIUTOB. Llenb paboThl: 03HAKOMUTHCS €
METOJaMH TOIYYEeHUS CIa0bIX KUCIOT U OCHOBaHUH. V3y4nTh BIUSHUE BBEICHUS

5 4  |oJHOMMEHHOTO MOHA HA CMEIEHNE PAaBHOBECHSI IUCCOITUAIIAN CIa00T0 2
hriekTponuTa. O3HAKOMUTHCS C PA3TUYHBIMU TUIIAMU PEAKIIUI OOMEHa B BOIHBIX
[pacTBOpax MEKTPOJIUTOB.
6 4 ['unponus conent. Llenp: onpenenuTs xapakTep cpebl IPU THAPOIN3E COIEH. )
VccnenoBarh BIUsIHUE pa30aBiIeHUs U TEMIIEpaTyphl Ha TUAPOIIN3 CONeh
Koppo3sust u 3amuTa Metaios. Lenas paboThl: H3y4UTh OCHOBHBIE THIIBI KOPPO3UU
7 6  [MeTayIoB, BIMSHUE PA3IMUHBIX (DAKTOPOB HA CKOPOCTH KOPPO3UH, METOBI 2
3aIUTHl METATUNINYECKUX KOHCTPYKLIUN OT KOPPO3UHU.
XUMUS KaJdblUs U €r0 COeAMHEHU. XUMUS KPEMHHUS U €ro coeaquuenuit. [{enp
8 7  |paOOThI: U3yYUTH CBOKWCTBA KAJIBIIHsI, KPEMHUS U KX COCTUHEHHH, COCTABISIFOIINX | 2
OCHOBY CTPOUTEIHHBIX MaTEPHUAJIOB
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brimonuenne CPC
Cnucoxk nureparypsl (¢ yKa3aHUEM Koz-
TTonsun CPC pasnenoB, raB, cTpaHuil) / cceika Ha  [CeMecTp| BO
pecypc JacoB
[munka, H. JI. 3agaun u ynpaxHeHus 1o
o6mei xumun [Tekcr] : yae0. mocobue st
HEXUM. crieranbHocTel By30B / H. JI.
[ToaroroBka K MpakTUYECKUM 3aHATUAM . 1 62,5
[muaka; mox pen. B. A. Pabunosuya, X. M.
PyOuHo#. - u3x. ucrp. - M. : UnTterpan-
[Ipecc, 2002. - 240 c. : ni.
Koposun, H. B. O6mas xumus Tekct yueb.
17151 By30B 110 T€XH. HAIIPaBJICHUSIM U
criennanbHOCTIM H. B. KopoBuH. - 11-¢
u31., crep. - M.: Beicmias mkona, 20009. -
556, [1] c. un., c. 178-181, 187-189. I'nmunka,
H. JI. O6mas xumus Teker Yueb. nocodue
11 HexuM. crienl. By30oB H. JI. I'munka, B. A.
3yueHne u KOHCTIEKTUPOBAHKE TEM U )
Pabunosuy ; [Tox pea. B. A. Pabunosuua. - 1 7

npo6neM, HC BHIHOCHMBIX Ha JICKIIMH

24-e n3n., ucnp. - JI.: Xumwus.
Jlenunrpanckoe otnenenue, 1985. - c. 178-

HeopraHuyeckas XumMusi Y4e0. JUIst By30B 1O
HaIPaBJICHUIO U CIEUAIBHOCTH " XuMus"
. A. Vraii. - 4-e usn., crep. - M.: Beicias
mikona, 2004. - c. 141-144, 155-156

180, 240-242, 554-560 VYraii, . A. O6mas u

6. (I)OHI[ OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOECHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokenrnem o 6aNTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. KouTpoabusie meponpusitusa (KM)




KM

Ce-
MeCTp

Bun
KOHTPOJIS

HazBanwue
KOHTPOJILHOTO
MEPOIPUATUS

Bec

Makc.
Oan

[Topsinok HauKcneHus: 0amioB

YVuu-
THIBA-
eTCA B

[TA

JlaGoparopHas
pabora

JlaGopatopHas
pabota "Knaccer
HEOPraHNMYECKUX

coeqrHeHnin"

1. Yuactue B 1abopaTtopHOM
npakTukyme. 1 6am1 — SKCIepUMEHT
MPOBEEH 110 METOIUKE J1a00PaTOPHBIX
paloT ¢ y4eToM TeXHHKH 0e30MacHOCTH
W TIpaBUII pabOTHI €

MarepuagamMu u obopynoBaHuem. 0
O0ayoB — paboTta He
BBITIOJTHSIIACKH/BBITIOTHSIIACH YACTHYHO
WK B X071€ paOO0ThI ObUIH HAaPYIIEHbI
MmpaBuia pabOTHI ¢ MaTepUaIaMu

1 000pyIOBaHUEM, TEXHUKU
0€301acHOCTH, 4TO MPUBETIO K
HEHMCIIPABHOCTH U BBIXOY M3 CTPOS
000pyI0BaHUs, 3arPS3HEHUIO PEaKTHBOB
VUTA TIOPYH MaTepPHAaJIOB.

2. Cpok cmaum oTuéra. 1 6amn — oT4ér
CIaH Ha 3aHATHH IO pacnucaHuto. 0
0aJuI0B — OTYET CJIaH C OMO3aHUEM JI0 2
Helenb. MUHYC 1 0ai oT4€T caaH ¢
OIo3/1aHueM B 2 1 OoJiee HeJlelb.

3. KauectBo opopmnenus otuéra. 3
0anna — paboTa BHITIOTHEHA B TTOTHOM
00BeMe (3armoTHeHBI BCe HEOOXOTUMBbIE
paszienbl) pacyeTHO-rpaduyeckas 4acTb
BBIINIOJIHEHA 0€3 OIHOOK, BEIBO]I
COCTaBJICH C YYETOM aHan3a
pE3yIbTaTOB SKCIIEPUMEHTA.
[lonyckaeTcst Hanuuue 1-2
HE3HAYUTEILHBIX OITHUOOK, KOTOpPhIE
CTYIEHT MOXET CaMOCTOSTEIIEHO
yCTpaHUTh. 2 6amia — paboTa MOTHOCTHIO
otopmiieHa, HO UMEIOTCS
HECYIIECTBEHHBIC OIMMOKHU B
pacueTHo/rpaduueckoii/onucaTenbHON
JacTsX pabOTHI WM B BBIBOZIAX. B 11emom,
OTBETHI ABIISAIOTCA BepHBIMU B 80%
ciydaeB. 1 6amn — pabora odopmiieHa
YaCTUYHO, JTMOO BBIMOJIHEH HE CBOM
BapHaHT 3a/1aHus. B pabore mpuBeneHs!
OTBETHI Ha TOCTABJICHHbIE BOMPOCHI U
b B 60 % citydaeB OTBETHI SBISIOTCS
BepHBIMU. PacueTHo-rpaduueckas 4acThb
paboTHI BEITIOIHEHA C TPYOBIMHU
OLTMOKaMHU, OMYIICHBI OIITMOKH B
VPABHCHHUSIX XUMHYCCKHUX PEAKITHH,
BBIBOJIbI HE/JACTUYHO OTPAXKAIOT (PakT
MTOCTHYKEHUS 1IeTTH PabOTHI

OK3aMCH|

Texyuuit
KOHTPOJIb

KonTponpHas
pabota Nel
"Xumuaeckas
TepMOJMHAMHUKA.
XuMudeckas

10

KontponpHas pabora coctout u3 10
3ajannii (5 3aaHUH IO TeMe
"XuMmunyeckas TepMoiuHamMuka', 5
3aJaHuH 10 TeMe " XuMHUuecKas
KMHETUKa U paBHOBecue") 3a KaxkJ0e
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KHHETHUKA U
paBHOBecue"

BEPHO pEIIEHHOE 3aJaHNe CTYACHT
nmosrydaeT 1 6amn. 3a permenue, B
KOTOPOM JIOTTYIIeHA OIHUOKa OaTbl He
HauncsroTcs (0 6amios).

JlaGoparopHas
pabora

JlaGoparopHas
pabora
"Kuneruka
XHUMHAYIECKUX
peakuuit”

1. Yuactue B 1abopaTtopHOM
npakTukyme. 1 6am1 — SKCIepUMEHT
MPOBEEH 110 METOIUKE J1a00PaTOPHBIX
paloT ¢ y4eToM TeXHHKH 0e30MacHOCTH
W TIpaBUII pabOTHI €

MarepuagamMu u obopynoBaHuem. 0
O0ayoB — paboTta He
BBITIOJTHSIIACKH/BBITIOTHSIIACH YACTHYHO
WK B X071€ paOO0ThI ObUIH HAaPYIIEHbI
MmpaBuia pabOTHI ¢ MaTepUaIaMu

1 000pyIOBaHUEM, TEXHUKU
0€301acHOCTH, 4TO MPUBETIO K
HEHMCIIPABHOCTH U BBIXOY M3 CTPOS
000pyI0BaHUs, 3arPS3HEHUIO PEaKTHBOB
VUTA TIOPYH MaTepPHAaJIOB.

2. Cpok cmaum oTuéra. 1 6amn — oT4ér
CIaH Ha 3aHATHH IO pacnucaHuto. 0
0aJuI0B — OTYET CJIaH C OMO3aHUEM JI0 2
Helenb. MUHYC 1 0ai oT4€T caaH ¢
OIo3/1aHueM B 2 1 OoJiee HeJlelb.

3. KauectBo opopmnenus otuéra. 3
0anna — paboTa BHITIOTHEHA B TTOTHOM
00BeMe (3armoTHeHBI BCe HEOOXOTUMBbIE
paszienbl) pacyeTHO-rpaduyeckas 4acTb
BBIINIOJIHEHA 0€3 OIHOOK, BEIBO]I
COCTaBJICH C YYETOM aHan3a
pE3yIbTaTOB SKCIIEPUMEHTA.
[lonyckaeTcst Hanuuue 1-2
HE3HAYUTEILHBIX OITHUOOK, KOTOpPhIE
CTYIEHT MOXET CaMOCTOSTEIIEHO
yCTpaHUTh. 2 6amia — paboTa MOTHOCTHIO
otopmiieHa, HO UMEIOTCS
HECYIIECTBEHHBIC OIMMOKHU B
pacueTHo/rpaduueckoii/onucaTenbHON
JacTsX pabOTHI WM B BBIBOZIAX. B 11emom,
OTBETHI ABIISAIOTCA BepHBIMU B 80%
ciydaeB. 1 6amn — pabora odopmiieHa
YaCTUYHO, JTMOO BBIMOJIHEH HE CBOM
BapHaHT 3a/1aHus. B pabore mpuBeneHs!
OTBETHI Ha TOCTABJICHHbIE BOMPOCHI U
b B 60 % citydaeB OTBETHI SBISIOTCS
BepHBIMU. PacueTHo-rpaduueckas 4acThb
paboTHI BEITIOIHEHA C TPYOBIMHU
OLTMOKaMHU, OMYIICHBI OIITMOKH B
VPABHCHHUSIX XUMHYCCKHUX PEAKITHH,
BBIBOJIbI HE/JACTUYHO OTPAXKAIOT (PakT
MTOCTHYKEHUS 1IeTTH PabOTHI

OK3aMCH|

Texyuuit
KOHTPOJIb

KonTponpHas
pabota Ne2
"Croco0sl
BBIpa)KEHUS

KOHIIEHTpaIiH

B 6uere 5 3ananuii. MakcumasnbHas
OlLIeHKa 5 6a/uIoB. 3a Ka)K70€e BEPHO
BLINTOJIHEHHOE 3aaHue - 1 0a,
JaCTUYHO NpaBWIbHBIN OTBET - 0,5

OaJuta, 3aJaHKE HE BBLITTOJHEHO WIH
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pacTBOpOB.
KommuraTuBHbIE
CBOMCTBa
pacTtBopoB"

BEITIOJTHEHO He BepHO - () 6ayuioB.

JlaGoparopHas
pabora

JlaGopatopHas
pabora
"Onpenenenue
’KE€CTKOCTH BOJLI"

1. Yuactue B 1abopaTtopHOM
npakTukyme. 1 6am1 — SKCIepUMEHT
MPOBEEH 110 METOIUKE J1a00PaTOPHBIX
paloT ¢ y4eToM TeXHHKH 0e30MacHOCTH
W TIpaBUII pabOTHI €

MarepuagamMu u obopynoBaHuem. 0
O0ayoB — paboTta He
BBITIOJTHSIIACKH/BBITIOTHSIIACH YACTHYHO
WK B X071€ paOO0ThI ObUIH HAaPYIIEHbI
MmpaBuia pabOTHI ¢ MaTepUaIaMu

1 000pyIOBaHUEM, TEXHUKU
0€301acHOCTH, 4TO MPUBETIO K
HEHMCIIPABHOCTH U BBIXOY M3 CTPOS
000pyI0BaHUs, 3arPS3HEHUIO PEaKTHBOB
VUTA TIOPYH MaTepPHAaJIOB.

2. Cpok cmaum oTuéra. 1 6amn — oT4ér
CIaH Ha 3aHATHH IO pacnucaHuto. 0
0aJuI0B — OTYET CJIaH C OMO3aHUEM JI0 2
Helenb. MUHYC 1 0ai oT4€T caaH ¢
OIo3/1aHueM B 2 1 OoJiee HeJlelb.

3. KauectBo opopmnenus otuéra. 3
0anna — paboTa BHITIOTHEHA B TTOTHOM
00BeMe (3armoTHeHBI BCe HEOOXOTUMBbIE
paszienbl) pacyeTHO-rpaduyeckas 4acTb
BBIINIOJIHEHA 0€3 OIHOOK, BEIBO]I
COCTaBJICH C YYETOM aHan3a
pE3yIbTaTOB SKCIIEPUMEHTA.
[lonyckaeTcst Hanuuue 1-2
HE3HAYUTEILHBIX OITHUOOK, KOTOpPhIE
CTYIEHT MOXET CaMOCTOSTEIIEHO
yCTpaHUTh. 2 6amia — paboTa MOTHOCTHIO
otopmiieHa, HO UMEIOTCS
HECYIIECTBEHHBIC OIMMOKHU B
pacueTHo/rpaduueckoii/onucaTenbHON
JacTsX pabOTHI WM B BBIBOZIAX. B 11emom,
OTBETHI ABIISAIOTCA BepHBIMU B 80%
ciydaeB. 1 6amn — pabora odopmiieHa
YaCTUYHO, JTMOO BBIMOJIHEH HE CBOM
BapHaHT 3a/1aHus. B pabore mpuBeneHs!
OTBETHI Ha TOCTABJICHHbIE BOMPOCHI U
b B 60 % citydaeB OTBETHI SBISIOTCS
BepHBIMU. PacueTHo-rpaduueckas 4acThb
paboTHI BEITIOIHEHA C TPYOBIMHU
OLTMOKaMHU, OMYIICHBI OIITMOKH B
VPABHCHHUSIX XUMHYCCKHUX PEAKITHH,
BBIBOJIbI HE/JACTUYHO OTPAXKAIOT (PakT
MTOCTHYKEHUS 1IeTTH PabOTHI

OK3aMCH|

JlaGopaTtopHas
pabota

JlaboparopHas
pabota
"IIpurorosnexnue
pacTBOpOB
3aIaHHOU

1. Yuactue B 1abopaTtopHOM
npakTukyme. 1 6amn — SKCIepUMEeHT
NPOBEIEH 10 METOIMKE JTa00PATOPHBIX
palboT ¢ y4eToM TeXHUKH 0e30MacHOCTH
1 IIpaBUJI pabOTHI C
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KOHIICHTpAIlU.
IIpoBepka
KOHICHTpauunu
MIPUTOTOBIIEHHOTO
pactBopa"

Matepuaiamu u obopynoBanueM. 0
OayoB — paboTta He
BBITIOJTHSIACKH/BBITIONHSIIACH YACTHYHO
WU B XOJIe PaOOThI OBUTH HAPYIIIEHBI
MmpaBuiia pabOTHI C MaTepUaIaMu

1 000pyIOBaHUEM, TEXHUKH
0€301acHOCTH, 4TO MPHUBETIO K
HEHCIIPABHOCTHU U BBIXOY M3 CTPOS
000pyI0BaHus, 3arPSI3HEHUIO PEaKTHBOB
VIIA TIOPYH MaTepPHaJIOB.

2. Cpok cmaum oTuéra. 1 6amn — oT4ér
ClIaH Ha 3aHATHH IO pacnucaHuio. 0
0aJuIOB — OTYET CJIaH C OMO3aHUEM JI0 2
Henenb. MUHYC 1 0amt oT4éT cliaH ¢
OI03/1aHueM B 2 U OoJiee Heleb.

3. KauectBo opopminenus otuéra. 3
0ana — paboTa BHITIOTHEHA B TTOTHOM
o0BbeMe (3armoTHeHBI BCe HEOOXOIUMBbIE
paszenbl) pacyeTHO-rpadudeckas 4acTb
BBLINIOJIHEHA 0€3 OIHMOOK, BEIBOI
COCTaBJICH C YYE€TOM aHan3a
PE3yJIBTaTOB AKCIIEPUMEHTA.
[lonyckaeTcst Hamuuue 1-2
HE3HAYUTEIHHBIX OMUOOK, KOTOpPhIC
CTYICHT MOXET CaMOCTOSTEIILHO
yCTpaHUTh. 2 6aia — paboTa MOTHOCTHIO
odopmiieHa, HO UMEIOTCS
HECYIICCTBEHHBIC OITHOKH B
pacueTHo/Tpaduueckoii/onucaTebHON
JacTsX pabOThI WK B BBIBOZIAX. B 11emmom,
OTBETHI ABJISAIOTCA BepHBIMU B 80%
ciydaeB. 1 6amn — pabora odopmiieHa
JaCTUYHO, JTHOO BBITIOJIHEH HE CBOM
BapHaHT 3a/1aHus. B pabore mpuBeneHs!
OTBETHI Ha TIOCTABJICHHBIE BOMIPOCHI U
s B 60 % cirydaeB OTBETHI SIBISIOTCS
BepHBIMU. PacueTHo-rpaduueckas 4acThb
PabOTHI BHITIOJHEHA C TPYObIMU
omrOKaMu, JOMyIIEHBI OTHOKU B
YpaBHEHHSIX XUMHUYECKHUX PEaKIUi,
BBIBOJIBI HE/9ACTHYHO OTPAXKAIOT (PaKT
MTOCTHIKEHUS 11K PabOTHI

JlabGoparopHas
pabota

JlaGopaTopHas
pabora
"PacTBOpHBI
AIIEKTPOIIUTOB.
Peakuuu ooOMeHa
B PacTBOpax
ANEKTPOIUTOB"

1. Yuactue B 1abopaTtopHOM
npakTukyme. 1 6ajm1 — SKCIepUMEHT
MPOBENEH 110 METOMKE JTa00PaTOPHBIX
paloT ¢ y4eToM TeXHHKH 0e301MacHOCTH
1 TIpaBUII pabOTHI €

MarepuagamMu u obopynoBaHuem. 0
O0ayoB — paboTta He
BBITOJIHSIACH/BBIMOJIHAIACH YACTUYHO
WIH B X071€ paOO0THI ObUIH HAaPYIIEHbI
npaBuia paboThl ¢ MaTepuaIaMu

1 000pyIOBaHUEM, TEXHUKU
0€301acHOCTH, 4TO MPUBEJIO K
HEHCIIPABHOCTH M BBIXOY M3 CTPOS

060py110BaHI/I$I, 3arpsA3HCHHUIO PCAKTHBOB
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VI TTIOPYH MaTepUasoB.
2. Cpok cmaum otuy€ra. 1 6amt — oTuér
CIaH Ha 3aHATUU M0 pacnucaHuto. ()
0aJJIOB — OTYET CAaH C OMO3JaHUEM 10 2
Hemenb. MUHYC 1 0aim oT4éT caaH ¢
OIo34aHueM B 2 U 0oJiee Heleb.

3. KauectBo oopmiienus oruéra. 3
Oayta — paboTa BBIITOJTHEHA B TIOJTHOM
o0beMe (3aITOJIHEHBI BCe HEOOXOAMMbIC
pasessl) pacueTHO-Tpaduueckas 4acTh
BEITIOJTHEHA 0€3 OIMINOOK, BEIBOT
COCTABIICH C YYETOM aHalu3a
PE3yIBTATOB IKCIIEPUMEHTA.
JlonyckaeTrca Hanuuue 1-2
HE3HAYUTEITHHBIX OMIHNOOK, KOTOPBIC
CTYJIEHT MOXXET CAMOCTOSTEIHLHO
YCTPaHUTh. 2 Oala — paboTa MOTHOCTHIO
odopmIieHa, HO UMEIOTCS
HECYIIECTBEHHBIC ONIMOKH B
pacueTHOW/TpaduuecKoi/onucaTeIbHOM
JacTAX paOOThl UIU B BBIBO/IAX. B memom,
OTBETHI ABJIAOTCS BepHbIMU B 80%
ciydaeB. 1 6amr — pabora opopmiieHa
JaCTUYHO, JTMOO BBITIOJHEH HE CBOM
BapHaHT 3aJlaHus. B paboTe mpuBeIeHBI
OTBETHI Ha MOCTABJICHHBIE BOIIPOCHI U
muib B 60 % ciydaeB OTBETHI SIBISIOTCS
BepHBbIMU. PacueTHo-rpaduueckas yacTb
paloThI BHITMIOJIHEHA C TPYOBIMHU
oImMOKaMu, TOMYIIEeHBI OIUOKH B
YPaBHEHHUSX XUMUYECKHUX PEAKITHH,
BBIBOJIBI HE/JAaCTUYHO OTPAXKaIOT (PaKT
TOCTHIKEHUS 11eNI pabOThI

JlaGopaTtopHas
pabora

JlaboparopHas
pabora
"T'naponus
conen"”

1. YuacTue B 1abopatopHOM
npakTuKyme. 1 6ayr — SKCIIepUMEHT
MPOBENEH 110 METOHMKE J1a00paTOPHBIX
paboT C y4eTOM TEeXHUKH 0€30MacHOCTH
U TIpaBUI pabOTHI C

MarepHuagamMu U ooopynoBaHuem. 0
6au1oB — paboTa He
BBITTOJTHSUTACKH/BBITIOIHSIIACH YACTUIHO
WK B X0/1¢ PaOO0THI ObUTH HAPYIICHBI
npaBuiia paboTHI ¢ MaTepruaIaMu

1 000pyOBaHUEM, TEXHUKH
0€301acCHOCTH, YTO IPUBEIIO K
HEHCIIPABHOCTH U BBIXO/Y U3 CTPOS
000pyIOBaHMs, 3aTPSI3HEHUIO PEAKTHBOB
VI TIOPYH MaTepUasoB.

2. Cpok cmaum oty€ra. 1 6amt — oTu€r
C/IaH Ha 3aHATHH M0 pacnucanuo. 0
0aJuTOB — OTYET ClIaH C OTO3aHUEM JI0 2
Hesenb. MUHYC 1 0at oT4éT cliaH ¢
Omo34aHrueM B 2 u 0oJiee HeEb.

3. KauectBo oopmienus oruéra. 3
Oayta — paboTa BBIOTHEHA B TIOJTHOM

o0beMe (3aITOJIHEHBI BCe HEOOXOAMMBIC

DK3aMCH




paszenbl) pacyeTHO-rpadudecKas 4acTb
BBINOJIHEHA 0€3 OIMOOK, BEIBOI
COCTaBJICH C YYETOM aHan3a
pE3yIbTaTOB SKCIIEPUMEHTA.
[lonyckaeTcst Hamuuue 1-2
HE3HAYUTEIbHBIX OIIMOOK, KOTOphIE
CTYICHT MOXXET CaMOCTOSTEIIEHO
yCTpaHUTh. 2 6auia — paboTa MOTHOCTHIO
odopmiieHa, HO UMEIOTCS
HECYIECTBEHHbIE OINOKU B
pacueTHo/Tpaduueckoii/onucaTebHON
JacTax paboThl UIU B BhIBO/Iax. B menom,
OTBETHI ABISAIOTCA BepHBIMU B 80%
ciydaeB. 1 6amn — pabora odopmiieHa
YaCTUYHO, JTUOO BBITIOJIHEH HE CBOM
BapHaHT 3a/laHusi. B pabote mpuBeeHbI
OTBETHI Ha MTOCTABJICHHBIE BOMPOCHI U
s B 60 % cirydaeB OTBETHI SIBISIOTCS
BepHbIMU. PacueTHO-rpaduyeckas yacTb
PabOTHI BHITIOJHEHA C TPYObIMU
omrOKaMu, JOMyIIEHBI OUTHOKU B
YPaBHEHHUSX XUMUYECKUX PEaKIIHii,
BBIBOJIbI HE/4aCTUYHO OTPAXKAIOT (PaKT
TOCTHOKEHUS 11eNTd pabOThI

KonTponbHas B Ounere 5 3amanuii. 3a KaXX0€ BEPHO
Texywwuii pabota Ne3 BBIIOJIHEHHOE 3amanue - 1 0ai,
9 KOHz ollb "Peakunn YaCTUYHO ITPaBUIIbHBIN OTBET - 0,5 DK3aMeEH
p MOHHOTO 0OMEHa, OaJia, 3aJJaHie HE BBITIOJIHEHO WIIH
TUAPOIINA3 conen"” BBITIOJTHEHO He BepHO - 0 6aiios.
KonTponpHas .
aGoTa Nod B Ounere 5 3aganuii. 3a Kaxx0e BEPHO
. 1,? - BBITIOJITHEHHOE 3a/1aHue - 1 Oan,
Texymmii Crpoenue o
10 KOHTDONE ATOMOE 1 YaCTUYHO MpaBUJIbHBIN OTBET - 0,5 PK3aMEH
P epHOTMHECKHi Oaia, 3aJ1aHre HE BBITIOJIHEHO WIIH
p saKo" BEITIOJTHEHO He BepHO - () 6ayuioB.
1. Yuactue B mabopaTopHOM
npakTukyMme. 1 0amin — SKCrepuMEeHT
MPOBENIEH 110 METOIUKE JTa00PaTOPHBIX
paboT ¢ y4eTOM TEXHHUKH 0€30MacHOCTH
W TIpaBUJI pabOTHI C
Matepuaiamu u obopynoBanueM. 0
OayoB — paboTta He
BBITTOJTHSJIACH/BBIIOIHSIACH YACTHYHO
WU B X0JI¢ PaOOTHI OBUIH HapyIICHBI
JlaGopatopHas Aep Py
MaGopatonHas aGoTa mpaBuia pabOTHI ¢ MaTepUaIaMu
11 5 6OT§ ”Kpo - 1 000pyIOBaHUEM, TEXHUKH PK3aMEeH
p MCTIE)l ﬁ 108" 0€30MacHOCTH, YTO MPUBEIIO K

HEUCIIPABHOCTH M BBIXOILY M3 CTPOS
000pyIOBaHus, 3aTPSI3HCHUIO PEAKTUBOB
WA TTOPYHM MaTePUAJIOB.

2. Cpok ciaum oty€ra. 1 6amn — oTyér
C/IaH Ha 3aHATHH 10 pacnucanuio.
0aJuI0B — OTYET CAAH C OIO3JaHHEM 0 2
Henelb. MUHYC 1 0aii1 oT4€T claH ¢
omno3manueM B 2 u 0ojee HeACHb.

3. KauectBo oopmienus otuéra. 3




0ana — paboTa BHITIOTHEHA B TTOTHOM
o0beMe (3armoTHeHBI BCe HEOOXOIUMBbIE
paszenbl) pacyeTHO-rpadudeckas 4acTb
BBINIOJIHEHA 0€3 OIHMOOK, BEIBOI
COCTaBJICH C YYETOM aHan3a
PE3yJIBTaTOB AKCIIEPUMEHTA.
[lonyckaeTcst Hamuuue 1-2
HE3HAYUTEIHHBIX OMTHUOOK, KOTOpPhIC
CTYICHT MOXET CaMOCTOSTEIIHO
yCTpaHUTh. 2 6aia — paboTa MOJTHOCTHIO
odopmiieHa, HO UMEIOTCS
HECYIICCTBEHHBIC OITMOKH B
pacueTHo/Tpaduueckoii/onucaTeIbHON
JacTsX pabOThI WK B BBIBOZIAX. B 11emom,
OTBETHI ABISAIOTCA BepHBIMU B 80%
ciydaeB. 1 6amn — pabora odopmiieHa
JaCTUYHO, JTHOO BBITIOJIHEH HE CBOM
BapHaHT 3a/1aHus. B pabore mpuBeneHs
OTBETHI Ha TIOCTABJICHHBIE BOMIPOCHI U
s B 60 % cirydaeB OTBETHI SIBISIOTCS
BepHBIMU. PacueTHo-rpaduueckas 4acThb
PabOTHI BHITIOJHEHA C TPYObIMU
omrOKaMu, TOMyIIEHBI OUTHOKU B
YpaBHEHHSIX XUMHUYECKHUX PEaKIUi,
BBIBOJIBI HE/JACTHYHO OTPAXKAIOT (PaKT
MOCTHIKEHUS 1IN PabOThI

BepHo 3anncansl ypaBHEHUS
PIIEKTPOJHBIX PEAKLMH Ul IBYX cpen - 2
6aima (o 0,5 6asura 3a Kaxaoe u3 4-x
YPaBHEHUH).

KowrporbHas YKa3zaHBI IPOYKTHI KOPPO3UH (IS
Texymmii pabota No5 o poly PP
12 " KaX 101 cpenpl) - 2 6ama (mo 1 6amty  pk3aMeH
KOHTPOJIb Koppo3us .
" TUTST KQXKIOU CPeIbl).
METaJIIOB

Onpenenen mMarepua JOKaTU3aH
KaTOITHOTO TIporiecca (st KUCIOH
cpensi) - 0,5 6amna
Omnpenenex Tin nokpeitus - 0,5 6anna.
1. Yuactue B 1abopaTtopHOM
npakTukyme. 1 6amn — SKCIepUMeHT
MPOBENEH 110 METOHMKE JTa00PaTOPHBIX
palboT ¢ y4eToM TEeXHUKH 0e30MacHOCTH
1 TIpaBUJI pabOTHI €
MarepuagamMu u o6opynoBaHuem. 0

JlaGopatopHas 0ayoB — paboTa He

pabota "Xumus BBINOJIHSIACH/BBIMOJIHAIACH YACTUYHO

KaJblLHUS U €T0 WU B XOJ1€ PaOOThI ObLIA HAPYIIIEHBI

JlabGoparopHas . e P Py
13 aGoTa COEMHEHUH. npaBuia paboThl ¢ MaTepuaIaMu HK3aMEH
P XUMUS KpeMHUS 1 000pyJOBaHUEM, TEXHUKH
U €ero 0€30MacHOCTH, YTO MPHUBEJIO K
coeuHeHU" HEHCIIPAaBHOCTH U BBIXOJly U3 CTPOS

000pyI0BaHNUs, 3arPSI3HEHUIO PEaKTHBOB
WJTU TIOPYH MaTEePHUAJIOB.

2. Cpok cmaun oTuéra. 1 6amn — oT4ér
CIaH Ha 3aHATUU IO pacnucaHuto. ()
0aJJIOB — OTYET CAAH C OTMO3JaHUEM JI0 2

Heneab. MUHYC 1 Gas oT4€T ciaH ¢




OI03/1aHueM B 2 U OoJjiee HeNleb.

3. KauectBo opopmienus otuéra. 3
0ana — paboTa BBHITIOTHEHA B TTOTHOM
o0BbeMe (3armoTHeHBI BCe HEOOXOTUMBbIE
paszenbl) pacyeTHO-rpadudeckas 4acTb
BBIIIOJIHEHA 0€3 OIHMOOK, BEIBOI
COCTaBJICH C YYETOM aHan3a
PE3yJIbTaTOB AKCIIEPUMEHTA.
[lonyckaeTcst Hamuuue 1-2
HE3HAYUTEIHHBIX OMUOOK, KOTOpPhIC
CTYZIEHT MOXXET CaAMOCTOSITEIIHHO
yCTpaHUTh. 2 6auia — paboTa MOTHOCTHIO
odopmiieHa, HO UMEIOTCS
HECYIIECTBEHHBIC OITMOKU B
pacueTHo/Tpaduueckoii/onucaTeIbHON
JacTsX pabOThI WK B BBIBOZIAX. B 11emmom,
OTBETHI ABISAIOTCA BepHBIMU B 80%
cimydaeB. 1 6amn — pabora odopmiieHa
JaCTUYHO, JTHOO BBITIOJIHEH HE CBOM
BapHaHT 3a/aHus. B pabore mpuBeneHs
OTBETHI Ha TIOCTABJICHHBIE BOMIPOCHI U
s B 60 % cirydaeB OTBETHI SBISIOTCS
BepHBIMU. PacueTHo-rpaduueckas 4acThb
PabOTHI BHITIOJHEHA C TPYObIMU
omrOKaMu, OMyIIEHBI OTHOKU B
YpaBHEHHSIX XUMHUYECKHUX PEaKIUi,
BBIBOJIBI HE/9ACTHYHO OTPAXKAIOT (PaKT
MTOCTHIKEHUS 1IN PabOTHI

JK3aMEHAIlMOHHBIN OMJIET COCTOUT U3 3
BOIIPOCOB, B K&KJIOM U3 KOTOPHIX €CTh
TeopeaneCKaﬂ nu HpaKTquCKaH YacCThb.

[Tpome- MaxkcumanbHOE KOJTMYeCTBO 0aIoB 3a
14 1 KYTOUHAS 9K3aMEH Ka>K]IbI BOTIPOC - 2 , M3 HUX - 1 Oamn3a [pk3ameH
arTecTauus TEOPETUUECKYIO YacTh, 1 6amt - 3a
MPAKTUYECKYI0. 32 YACTUYHO BEPHBII
otBeT - 0,5 6anta, HeBepHBIN OTBET WK
OTBET OTCYTCTBYeET - 0 OasuioB.
6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlCHUBAHUSA
Bu
npOMemyiquoﬁ [Ipouenypa npoBeaeHUs Kpurepun
OIICHUBAHUS
arTecTaluu
Ha skx3aMeHe IpoucXoauT OLIEHUBaHUE yUeOHOU NEATEIbHOCTH
00yyaronuxcs Mo AUCIUIIIMHE Ha OCHOBE MOJyYE€HHBIX OLIEHOK 32
KOHTPOJIbHO-PEUTHHTOBBIE MEPOIIPUATHS TEKYIIETO KOHTPOJIS.
[IpoxoxkaeHne sk3aMeHa He SBJSeTCs 00s13aTeNbHBIM
MeponpustTiueM. IToroBast olieHka MOKET ObITh BHICTABICHA
CTY/ICHTY IO UTOT'aM TeKyIlero KouTpois. IIpu Hecormacuu ¢ B coorercraii ¢
JK3aMeH N N . 2.5, 2.6
OLICHKOW CTYAEHT MPUITIAIIAETCS HA YCTHBIN SKk3aMeH. CTyaeHTam Monokerms
Ha MOATOTOBKY OTBETa OTBOAUTCS 60 MUHYT. DK3aMEeHAIIMOHHBIN
OWMJIET COCTOUT U3 3 BOMPOCOB, B KAXKIOM M3 KOTOPBIX €CTh
TeOpeTHYECKas U IpakTuyeckas yactb. [Ipu oTBeTe 3x3ameHarop
MOJKET 33/1aBaTh HK3aMEHYIOLIEMYCSl HAlIPaBIISAIOLIUE U
YTOYHSIOIIKME BOITPOCHL. B cirydae cnopHOM OLIEHKH 3K3aMEHATOp




MOXKET 3aJaBaTh JOIMMOJHUTCIIBHBIC BOIIPOCHI 10 BCECMY U3YHaCMOMY

6.3. ITacniopt oHIa OLIEHOYHBIX CPEACTB

Ne KM

KomrmereHImu PesymiTarel 0byuenns 12314l5l6(7/8(0(10[11]12[13[14

3HaeT: CBOMCTBA XMMHUUECKUX DJIICMEHTOB U MX COCAUHCHUM,
COCTABJISIOIINX OCHOBY CTPOUTEIbHBIX MaTe€pUasoB;

OIIK-1 OCHOBHBIE XUMUYECKHE CUCTEMBI U (PU3UKO-XUMHUUECKHE
[POLIECCHI, JIEKAIINEe B OCHOBE COBPEMEHHOMN TEXHOJIOTHH
MIPOM3BOJICTBA CTPOUTEIBHBIX MATEPUATIOB M KOHCTPYKLIUH

_.l.
_|_
+
_.|_

'Ymeet: [IpakTuuecku UCmonb30BaTh METObI TEOPETHUECKOTO
1 DKCTIIEPUMEHTAIBHOTO HCCIe0BaHus B IpodhecCHOHAIbHOMN
OIIK-1 eATEeTbHOCTU U B TOBCEAHEBHOM )KM3HU; PEIIAaTh 3a1a41 HHH A B B
TMCIUTIIIMH €CTECTBEHHOHAYYHOTO ITUKJIA C UCIIOJIb30BAaHUEM
CIIPaBOYHOT'0 Marepuasa

Nmeet HpaKTI/IquKI/Iﬁ OIIBIT: HpOBeI[eHI/IH XUMHNYCCKOT'O

DKCIICpUMCHTA, OpraHu3aliiv U IMIPOBEACHUU JIUTCPA HOI'O
OITK-1 P > OP 1 POBE/L PATYP O A A AR T T T
IIOMCKA4, B TOM 4YUCJIC B NI100aNBHBIX KOMITIBIOTCPHBIX CCTAX,

00paboTKe 1 0000IIEHNH €T0 Pe3yabTaTOB

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE 00ecredeHUe TUCHUIIMHBI

IleuaTHasi yueOHO-MeTOAUYECKAS] JOKYMEHTALMSI
@) OCHOBHAsL IUMepPamypa.:
1. TI'munka, H. JI. O6mas xumus [Tekcr] : yue6. mocodue s HeXuM.
cnernmanbHoCcTel By30B / H. JI. I'munka ; mox pen. B. A. Pabunosuya. - 23-e usm.,
uctp. - JI. : Xumus. Jlenunrpanckoe oraenenue, 1983. - 702 c. : no.

0) OononHumenvHas 1umepamypa:

1. TI'muuka, H. JI. 3agaumn u ynpaxsHeHus no oo6meit xumuu [Teker] : yueo.
nocob6ue A1t HexuM. crnenuanbHocteit By3oB / H. JI. I'munka ; mox pen. B. A.
PabunoBuua, X. M. PyOunoii. - uzn. ucnp. - M. : Uaterpan-IIpecc, 2002. - 240 c. :
WIIL.

2.  KoposuHn, H. B. O6mas xumus [Tekcr] : yue0. A By30B 1O TEXH.
HanpasiieHusM 1 crienanbHocTaM / H. B. Koposun. - 11-e u3n., ctep. - M. :
Beicmras mkona, 2009. - 557 c. : un. - (IloGeauTens KOHKypca Y4eOHUKOB).

8) omeuecmeenHble U 3apyoedtCHble HCYPHANbL N0 OUCYUNTUHE, UMelowuecs 6 bubnuomexe.
He npenycmorpenst

2) MemoouuecKkue yka3anus 0s CImyO0eHmos8 no 0C80EHUI0 OUCYUNTUHDL!
1. Tpodumos, E. A. Cneunanbable BOIPOChl XUMHUH :yued. mocodue/ E.
A. Tpodumos, T. A.bennepa; FOx.-Ypa. roc. yu-t, 3naroycrt. pui. , Kad. O6m.
metamutyprus; FOYpl'Y.-Uensounck:Mznarenscteo OYpI'Y,2006.-84 c.

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHotl pabomsl CmyoeHma:



JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTAIlUsA

HaumenoBanue
No Bun peeypea s | bubnuorpaduyeckoe onucanue
JTUTEPATYPBI AIIEKTPOHHOH
bopme
DNEKTPOHHO- binos, JI.H. C6opHI/IVI< 3aja4 I/I.ynpa)KHeHI/II/I o o0rmiei
XUMUH [ DIEKTPOHHBIN pecypc] : yueb. mocodue / JI.H.
JlononHuTEebHAS |OUOIMOTEUHAS
1 Tenarvba cHCTeMA brnunos, W.JI. [lepduiosa, T.B. CokonoBa. — DNeKTpoH. JaH.
patyp snatensersa Jams | Cankr-IletepOypr : Jlanb, 2016. — 188 ¢. — Pexum
a noctyma: https://e.lanbook.com/book/75504. — 3ar. ¢ sxpana.
DNIEKTPOHHO- Xumust [DnekTpoHHbIi pecypc] : yueb. / JI.H. baunos [u ap.].
b JlonojHUTeNbHAs [OUOIHOTEeUHAs — Onektpon. naH. — Cankr-IlerepOypr : Jlans, 2012. — 480
muTeparypa cucreMa c. — Pexum pocrtyna: https://e.lanbook.com/book/4040. —
n3narenscTBa Jlans [3ami. ¢ skpaHa.
DNEKTPOHHO- Xumus [OnexTpoHHbIN pecypc] : yueb. / JI.H. baunos [u np.].
3 OcHoBHast OoubnuoTeyHas — DnekTpoH. gaH. — Cankr-IletepOypr : Jlanp, 2016. — 272
muTeparypa cucreMa c. — Pexxum noctymna: https://e.lanbook.com/book/73179. —
n3narenbeTBa Jlanb [3ar. ¢ skpana.

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

1. Microsoft-Windows(6eccpodno)
2. Microsoft-Office(6eccpouno)

[Tepeuyens ncnonab3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza mannsix polpred (0630p CMU)(6eccpouno)
2. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHUYECKOEe O0ecredeHre TUCIMIIJINHbI

Bun zangarwnit

Ne

ayJ.

OcHoBHOE 060py2[0BaHI/Ie, CTCHIbI, MAKCThI, KOMIIBIOTCpHAA TCXHUKA,
MpEAYyCTaHOBJIICHHOC ITPOrpaMMHOC O6CCHG‘-I€HI/IG, HCIIOJIB3YEMOC IJIA
Ppa3jINIHbIX BUI0B 3aHATHH

CamMocTogTeabHas
pabota ctyaeHTa

402
(2)

Cuctemnslii 61ok: Kopnyc Minitower INWIN EMRO009 < Black&Slver>
Micro ATX 450W (24+4+6nun), Marepunckas miata INTEL DH77EB (OEM)
LGA1155 <H77> PCI-E+DVI+DP+HDMI+GbLAN SATA RAID MicroATX
4DDR-III ITponieccop CPU Intel Core 15-3330 BOX 3.0 I'T1y / 4core / SVGA
HD Graphics 2500 / 1+6M6 / 77Bt/ 5 I'T / ¢ LGA1155 OnepaTtuBHas namsTh
Kingston HyperX < KHX1333C9D3B1K2 / 4G> DDR-III DIMM 4Gb KIT
2*2Gb< PC3-10600> CL9 XKectkuii tuck HDD 1 Tb SATA 6Gb / s Seagate
Constellation ES < T1000NMO0011> 3.5" 7200rpm 64Mb OnTuueckuii npuBos
DVD RAM & DVD+R/RW & CDRW « Asus DRW-24F1ST» SATA (OEM) —
13 mT. Monutop Benq GL955 — 13 mit. Oxpan Projecta — 1 mt. [Ipoextop
Epson EMP -82 — 1 mt. Windows (Microsoft) (43807%**, 41902%**)
Microsoft Office (46020***) Komnac v16 nuu. cornamenue YII{-14-00249 ot
20.02.2015 AutoCAD 2014, Inventor 2014(378-96010***) Croboano
pacnpoctpansemoe [10 Mozilla Firefox Unreal Commander 7-zip Adobe
Reader, KMPlayer.

Jlexuun

306

2

KommbrorepHas TexHuKa (yueOHble (PUIBbMBI, TPE3EHTAIUH, CXEMBbI, TaOJINIIbI)




[IpakTnueckue
3AHATUA U CCMHUHAPBI

105
(2)

Jlaboparopus "O6mas xumus" — 1 mt. KoMruieke uist mpoBeneHust
MPUKIIATHBIX JabopaTopHbIX paboT — 1 mt. Ctenapl: Tabnui.a Menaeneesa — 1
[IT. PACTBOPUMOCTH HEOPTaHMYECKUX COeNUHEHUH — | mT.
DIIEKTPOXUMUYECKUE TOTEHIHAIbI — | MIT.

CamocTosiTenbHast
pabota ctyaeHTa

401
2)

Cucremnsrii 6ok Celeron D 320 2,40 Ghz\256 Mb\80 Gb — 2 mT.; KommberoTep
B cocTaBe: cucteMmHbiit 6110k Intel Core2 DuoE6400/2*512 MB/120GbP5B-
VM/3C905CX-TX-M/Kb — 8 mit.; MonuTtop 17" Samsung Sync Master 765
MB — 9 mit.; MonuTop 17" Samsung Sync Master 797 MB — 1 wit.; Oxpan
HacTeHHBbIN Proecta — 1 wt.; [Tpoekrop Acer X1263 — 1 mt.; Windows
(43807*** 41902***) MS Office (46020***) MathCAD 14 (3aka3 Ne
2558410 ot 21.10.2009) Koncynsrant + ([Jorosop Nel145-17 ot 5.05.2017)
CBob6oano pacrpoctpansemoe [10: Firefox 43 Windjview 2.1 7-zip 15.2
Adobe reader 11 Gimp 2.8.16 Inkscape 0.91 Unreal Commander.

CamocTosiTenbHast
pabota cTyeHTa

403
()

ABTOMaTH3UPOBAaHHOE pabouee MecTo B cocTaBe: cucTeMHbIN 010k ASUS
PSKPLCM, Intel Core 2Duo 2418 MHz, 512 O3V, 120 GB RAM, monurop
Samsung Sync Master 743N 17 LCD — 10 mt. Windows (Microsoft)
(43807*** 41902***) MatLab R2008b 3axa3 Ne 2235956 ot 25.12.2008
Microsoft VisualStudio 2008 (43807***) Cobonno pacnpoctpansemoe [10:
Open office Adobe Reader, Mozilla Firefox WinDjView Unreal Commander.

JlaboparopHsle
3aHATHSA

105
()

JlaGopatopus "O6mas xumus" — 1 mrt. Komruiekc asis mpoBeneHust
MIPUKJIAJIHBIX JIA00OpaTOpHBIX paboT — 1 mt. Crenasl: Tabnui.a Menneneesa — |
[IT. pPACTBOPUMOCTh HEOPTaHUYECKUX COSTUHEHUI — 1 TIT.

DJICKTPOXUMHUUYCCKUC IMOTCHIIUAIIBI — 1 T




