MHHUCTEPCTBO OBPA30BAHMS M HAYKH POCCUIICKOH ®EJAEPALIAA

denepanbHOE rOCY1apCTBEHHOE GrojkeTHOE 00Pa3oBATCIBHOE YIPEHK/CHHE BBICIIETO oﬁpaaosanm

«HAIITMOHAJIbHBIN HCCJIEI{OBATEJIBCKHI/I MOCKOBCKHI
rOCYJIAPCTBEHHBI CTPOMTEJIbHBIII YHUBEPCUTET»

PABOYAS ITPOT'PAMMA
Hudp HayMeHOBaHMEe JUCIUIIINHEL (MOYJIA)
51.5.10.4 @Ou3nvecKas XUMHUs
Kox HampaBiieHHs TOATOTOBKH / 78.03.03
CIEIHMAIbHOCTH
HampagneHue 110/ Ir0TOBKH /
HanomarepHasl
CIICIIHATBHOCTD
Hammenoanue (s1) OITOII KoMmosuiuonHbie # (PYHKIHOHAIBHbBIE HAHOMATEPHAIIBI
(HanpaBlIeHHOCTH / IpoduIIb) (axa/leMHuIecKii OaKaaBpHar)
oy navana peamuzanuu OITOIT 2017
YporeHs 06pa3oBaHus HaxanaBpHar
®opma obyueHH o4Hasd
"oyt pazpaboTKu/0OHOBIEHHA 2016
Pazpaboryuku:
JOJDKHOCTB y4yeHas CTeleHb, YUEHOe 3BaHHe )%(0)
npocdeccop J.T.H., ipoceccop [Tokpoerckas E. H.

PaGouas mporpaMma paccMOTpeHa W ofoOpeHa Ha 3acellaHuy Kadeapbl (CTPYKTYypHOIo
noapasenenns) «O6mas xumusi», [Iporokon Ne 3 ot 10.11.2016

3aBeayromuii kadenpoi Ly /
(PyKOBOIHTENH CTPYKTYPHOTO IIOIPa3AeeHH ) 4 et b, = /Verunosa FO. B./
/ Ioondce, PHO

Pabowas mporpaMma yTEEpKIeHa MeToiideckolt komuceuneit, [Tporokosn Ne 2 ot 14.11.2016

[pencenatens (3am. [Ipencenarens) /) p
METONHYECKOH KOMUCCHHU / . éc AL / ~ /Camuenxko C. B./
. Ioonuce, ®HO

CormacoBaHo:

LIOCIT M/gg@p/ //4%%/ 7

oama Onucz;




1. Iess ocBOCHEA THCHHILTHHBI

Ienpio OCBOEHHS AUCHMILIMHE! «PH3HUCCKAS XUMUAY SIBJIACTCA (popMHpOBAHHE YPOBHSA
OCBOGHHS KOMITETCHIMH 00ydalomerocs B OBIAcTH KOMIO3MIHOHHBIX M (QYHKIMOHAIBHEIX

HAHOMATEPHANIOB.

[IporpaMma

COCTaRBJICHA B

COOTBCTCTBHH c

TpeHOBAHHIMY

(denepaiabHOTO

TOCYAaPCTBEHHOTO 00pa3OBaTeIBHOTO CTAHIAPTA BHICIIEr0 MPO(ECCHOHATIBHOIO o0pazoBaHud U
C YYETOM pEeKOMEHNALMH IPHMEPHOH OCHOBHOH 0OpazoBaTENbHON IPOTPaMMB!  BBICIIETO
0Gpa3oBanMs 110 HANPABJIEHWIO TOAroToBKM «HaHoMmarepuas» (yposenn ofpa3zoBaHusa —

DakanaBpHar).

2. Ilepedens NAaHAPYEMbIX PE3YILTATOB 00y IeHHS 10 AHCHHUILTHHE {moymo),
COOTHECEHHBIX ¢ IIAHHPYEMBIMH Pe3yALTATAMH 0CBOeHUA 06pa3oBaTeNbHOH NPOrpaMMel

=
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KomnereHuus 58 o OcHOBHEBIE ITOKA3ATENH OCBOCHMA 255
no ®I'OC xR ’% (rioxazaTeNy DOCTIKEHHS PE3yNbTaTa) & é 2
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crocobHOCTE NPHUMEHATE OIIK-1 3HaeT OCHOBHBIC 3AKOHEl XHMHYECKOH 31
6a30BbIC 3HAHUS TePMOTHHAMHKE: (JYHKLHH COCTOSHHE, YCIOBHA
MATEMATHUSCKHIX H TEPMOHHAMUHECKOrO PABHOBECHS B
€CTECTBEHHOHAYHBIX reTeporeHHoN cucteme. TepMOoIHHAMHIKY
JMCLUAIIHH, AMCIIAILIHH NOBEPXHOCTHLIX ABICHIH, KHHETHKY KPHBBIX,
oBILEnno (l)ec;CHOHaanoro HeNHBIX % GOTOXHMHYSCKHX peakuui. KaTtamms.
wenp 6 YMeeT XapaKkTepH30BaTh BOIMOKHOCTH V1
Luidia B OUBEME NPOTEKAHHSA TIPOLIECCa C IIOMOIIBIO
HEOOXOAMMOM B TepMOIHHAMUUECKHX TIOTeHHANIOB, OnpeaeaTs
po(eccHOHaNbHOH 3 peKTHBHEIE IHEPPHH AKTUBAIMH RPOLIECCOB U
JesTeNEHOCTH OCHOBHEIX Ha 3TOH OCHOBE COBEPIICHCTBOBATE TEXHOMOTHY
3aKOHOB COOTBETCTBYIOLIMX POLECCOB NOMYUSHHA CTPOHTEABHbIX
HayK, pa3pabOTaHHBIX B HUX MATEpPHANOE, OIPENENATs AONrOBCYHOCT
MMOAXOA0B, METOAOB H MATEPUAIOE.
pesyALTATOB HmeeT naBbiKy paboTsl ¢ 1ab0paTOPHLIM Hi
MATEMATHUECKOTO AHAIH3A U 0BopyAoBaHAEM H XHMHYECKHMY PeaKTHBAMM.
MOJEHPOBANHA BiageeT MeTOZaMH onpeeieHna 3QherTuaHOH
. 11: i SHEPrHH AKTHEALHH [0YHEHHbIX MATEPHANOB,
€OpeTHIECKOro 1 TepMHYecKoro paspymenus, [porsosupyer
SKCTICPHMEHTANBHOTO BOIMOKHYIO /I0JIFOBEUHOCTh MATEPHATIOB.
HCCAEea0BaHHS

3. ViasaHne Mecra JHCHUIIHAGI (MOIYJs) B CTPYKTYpe 06pa3oBaTe/(bHO NPOrpaMmMbl

Jucrunuga «DU3MTECKas XUMHI» BXOXUT B MOy «XHUMEA» ¥ OTHOCHTCS K DazoBoi
yactH DBroka 1 «JHCHHIUTMHEY/MONYIHN» OCHOBHOH Ipod)ecCHOHANBHON obpazoBaTenbHON
IpOrpaMMBl 110 HAIPABJIEHHUIO HOATOTOBKH 28.03.03 «HaromaTepuais» (ypoBeHb 00pa3OBaHHA
«KOMIO3MIHOHHBIE W  (YHKIHMOHAIBHLIE HAHOMaTepHANbI».
Jucrunusa sisercs 0643aTe/bHOA K H3y4eHHIO.

— baxajaBpuar),

npoduIs



Hsyuenue mucnuiiuHbl «Pu3pdeckas XUMAA» OCHOBAHO Ha 3HAHHAX, YMCHUIX U
HABBIKAX, ITONYISHHBIX IPH H3YUICHHH 00YYAIOIMMHUCH CISAYIOIIHX JUCIHIIITHH:

— «0O0mas 1 HeOpPraHUIeCKass XUMHEI»

— «DyHIaMeHTAILHEIE OCHOBBI CTPOSHHS BEIHECTBAY

— «Opranpyeckas XHMHL»
«DuznKa.

Js OCBOCHHS AHCIHIINHHET «PU3gecKkast XAMES 00y YatomHics HOMKeH:

3uams.

OcHOBHEIE 3aKOHOMEPHOCTH TOMOIEHHBIX M T€TEPOreHHEIX CHCTEM, KIACCH{IHKAIHIO
pacTBOPOB, KOJIIUTOTUBHEIC CBOMCTBA PAaCTBOPOB, 3aBUCHMOCTE CKOPOCTH XUMHYECKOH peaKi(iu
OT TEMIIEPaTYPhl, MEXAHNIMBI KATATHTHHYECKHUX NPOIECCOB.

Yaemn:

Vcnonr30BaTe pa3iuyHEIe CIIOCOOBI BEIPAXKEHHS KOHIISHTPAIIH PACTBOPOB,
paccunteiBath AT xunenus u AT 3amep3anus pacTBOPOB OTHOCHTEIBHO YUCTOTO PACTBOPHTENS,
PacCUHTHIBATE TEIUIOBEHIE 3(hdEKTHI IPOIecCOB B COOTBETCTBHH CO CIIEACTBIAMMY 3aKkoHa [‘ecca.

Birademy:

OcHoBamu puddepeHIHaTEHOr0 HCYUCASHHS U HETErPATBHOTO HCUNCICHHS.

Huemb naswicu:

CaMOCTOATENLHOTO MPOBENEHMs HCCISNOBAHUS, TOCTAHOBKH €CTECTREHHOHAYYHOTO
SKCHOEPHMEHTa; HCIONB30BAaHUS WHQOPMAHMOHHBIX TEXHOJIOTHH V11 peIleHMsS HAYYHBEIX H
podecCHOHAIBHBIX 38144,

IIHCHHHHHHEI «DH3HUecKad XHUMHS»  IBJISETCH Hpe,IIIIIeCTBYIOHIGf;I I OCBOCHHA
CICOYIONIHX  OHCHHIIJIHH: Konnoupras XHMHA, MaTepHaJIOBEHGHHC H TEXHOJOIHH
HaHOMAaTepHAIOB, OcHOBBI TCXHOJIOTHH HaHOMaTEpHUalioB, praBHeHHG
CprKTypOO6paBOBaHI/IeM MaTCpHAaICB U HaAHOKOMIIO3ZHTOB, OCHOBH CHHTE3a HaHOYaCTHI[ H
HaHOMAaTCPHAI0B.

4. O0beM JHCIHTIRALL (MONYJIS) B 3a4eTHLIX eXHHHIAX ¢ YKA3aHHCM KOJHYeCTBA
aKaJeMIIeCKUX HJIH ACTPOHOMHYECKHX YacoB, BEIIeJJeHHBIX HA KOHTAKTHYIO padoTy
ofyuaromuxcsi ¢ HpenofaBare/eM (10 BHAAM y4eOHBIX 3aHSTAH) I HA CAMOCTOITEILHYI0
pabory ofygaroxmuxest

Obmasa TpyZOEMKOCTh AWUCHUIINIMHEL cocrapister 6  3auerHslx  equHEn, 216
AKANeMUIECKHAX YACOR,
(1 3auemnas eOunuya coomgememeyem 36 arademMuyeckum Yacam)

Cmpyrmypa OUCYUnauHvL!
Dopma 0O6ydeHus - OUHas

Bupst yieOHoH paboTel, BKIIOUAS QopMEI
g CaMOCTOATENLHYIO paloTy TEKYLIEro
IR oOyHaOUMXCS H TPYA0SMKOCTh KOHTpPOJIA
Haumenopanue o, b3
E = (B yacax) YCIIeRaEMOCTH
Ne paszzena 2 53
2 Q KonraxrHasa pabota (no Hedesim
n/n JHCLHILIHHEL = =
(vonyns) S = ¢ oDyvaromHuMucs Camoctos- cemecmpa)
Y & | ITpakruko- TENbHAas Dopma
= E 5| OpHeHTHpOBaHHBIE pabora | mpoMeKyTOUHOMH
3aHATHH aTTeCTalH
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= ° o “ {rno cemecmpam)
2= 2 vz &g
S5 Sz|2E: 28 8
EE|2E|2.E58 3
S8 EE|EEC|ES 8
SEE°|EEEEY a
S |2 55| a
Brenenwe, OcHORHEIS
1 | zaxoHbB! XMMHYECKOH 1-5 | 12 - 12 24 6
TepMOTHHAMHKH
g | Xumirieckoe, Gasonoe 68 | 4| 4 26 | 7 | Konnoxeuym Nel
paBHOBECHE
3 | PacTBOpEI 9-10 | 4 4 517
4 XuMugeckas KHHeTHKA 1i- 8 4 p 75 8 | Konnoxeuym Ne2
W KaTaH3 i2
Kowmponsnaa
SNeMeHTRI 13- padoma
5 | TepMOIHHAMHKH 4 16 4| 4 4 20 | 8
NIOBEPXHOCTH
Hroro: 4 6 |32 18 32 100 | 36 Irzamen

5. Copepxanue QUCHAILIHABLI (MOAYJIfA), CTPYKTYPHPOBAHHOE IT0 TeMaM (pa3aesiam) ¢
yKa3aHHeM OTBEICHHOT0 HA HMX KOJWYECTBA aKaJeMHIeCKHX YacoB M BHA0B y4eOHBIX

3aHATHH

3.1 Codepoicanue TeKYUOHHBIX 3AHAMUL

DopMa 0OyUeHHS — OuHad

Haumenopanue Kon-
MNe pasmena BO
i . b Tema 1 copepKaHue 3aHATHS AKGLLL
THCHUILTHHEI biS
(MoIyns) YacoB
| Baepenue IMpenmet Gu3nueckoii XUMHIH U €€ pazaensl. OCHOBHbIC HOHATHA
OCHOBHBIE 3aKOHBI | ¥ onpegeneHusa. OBias xapakTepucTika nNpodieMbl HAHOXHMHH.
XUMHYECKOH IlepBblii 3aKOH TEPMONHHAMHKH, PaloTa, BHYTPEHHAS 3HEprus,
TEPMOAMHAMHKY | TETOTa, SHTanemus, TepmoxuMus, 3akoH [ecca.
Bropoit 3aK0oH TepMOIHHAMHKH. SHTPONHA. PaKTOP BEPOATHOCTH 12
porecca.
TepMoaMHAMHYECKHE TIOTeHUHANs. OHeprua I'u66ca, sneprus
Tenemronela. HekoTopele  OCOGEHHOCTH — TEPMOAHHAMHKH
HaHOYaCTHL,
2 XuMuyecKoe 3axoH OeiicTBYIONHX Macc.
paBHOBECHE. Koncranra AHMMHHECKOrO paBHoBecus. (Da3oBoe paBHOBECHE.
Das3oBoe Ipaeuno ¢as I'nboea. 4
paBHOBECHE
3 PacTBOpHI O6mmas  XapakTepHcTHKa.  [epMOAHHAMHYECKME  YCIIOBHA
ofpaszopanusi pacTBOpoB. Croco0bl BBIPAKEHHMS KOHLEHTPAIHH
pactsopos. KomnuraTHeREIE CBOMcTBa pacTBOpoB. MiueansHbie 4
pacTBOpEI. PeanbHEIC pacTBOpsL. PacTBOPE! 3M1EKTPOJIMTOB.
4 Kuneruka u Kunetnka npocthix peakitiif. KuHeTHKa CHOMHBIX PeaxuHid.
KATaIH3 3aBMCHMOCTb CKOPOCTH peaKUMH OT TeMieparypel. Katamus.
MexaHu3MBl  KaTanuTHYeckwx  peaknmit.  OcobeHHOCTH 8
XHMHYECKHX FPOLIECCOB Ha MOBEPXHOCTH HAHOYACTHL.




5 DIEeMeHTBI [ToBepXHOCTHEIE HATLKeHHA. YpasHeHHe I'mOGca-I'ensMronsua.
tepmoguHamiky | TepMoannamuka afncopbuuu. KpaeBod yron cMauHBaHHA. 4
FIOBEPXHOCTH Tuppodobusanms.
Hroro 32
5.2 Jlabopamopruiii npakmuxym
Qopma 00yyeHHs — OMHAS
Haumenoranue Kon-
Ne paszmena . BO
Tema u cogep:xanue nabopaTopHoii paboTsl
/1t JHCLIUITTHHBIL axaf,.
(Momyna) HacoB
1 XumMHvecKoe OmnpeneneHue KOHCTAHTHl PAaBHOBECHA peaKuyH. Peaxuua 4
paBHOBECHE. XJIOpHIa JKejiesa ¢ LMaHHgoM Kanui. Pa3osoe paBHOBECHE B
dazoBoe cueTeMe (heHON-BOJA.
paBHOBECHE
2 PacTaoper pH-Merpus. [loTeHupoMeTprHeckre THTPOBaHKA. CMECH KHCTIOT. 4
Orpenesenye KOHIEHTPALNH COMLHOM U YKCYCHOH KHCTOTEL,
3 Kuneruka u 3aioH nelicTBYIOIINX Mace, ONPEAeIcHUE 3aBUCUMOCTH CKOPOCTH 4
KaTaiu3 peakuHd OT KOHLEHTpallMH W TEMIIEpaTypsl Ha IIpHMepe
B3aUMOAEHCTBHA THOCYNE(paTa HATPHI H CEPHOH KHCIOTEL.
4 OJIeMeHTH! OnpeneneHye MOBEPXHOCTHOIO HATHKEHMS BOIHBIX PacTBOPOB 4
TEPMOIHHAMHMKHA | CIHPTOB  (3THJIOBOrO, aMuioBorc). Pacuerel  ymeapHOH
[OBEPXHOCTH HoBepXHOCTH MarepHanoB. Pacuer AG.
Hroro 16
3.3 IHepeuenwv npaxmuyeckux 3aHAmMull
Popma 00y4eHHA — OUHAaA
Haumenopanue
Kon-so
Ne paznena T
o [ A—— eMa U coflepKaHHe 3a8HATHS axag.
(Moryz) YacoB
1 Bsenenue OCHOBHBIE TMOHATHA ¥ OlpeaeneHus. |epMOAHHAMHYECKUE 4
3aKoHBI ¢dysxupm. Haroxumus.
TEepPMOTHHAMHKH
2 Beegenue. Bzaumoceasb paboThi, TEMIOTHI, H3MEPEHH: BHYTPEHHEH SHEpIHH. 8
3aKOoHBI Outponua. TepMomgHHamMMuecKas BepoATHOCTb. 3JakoH ['ecca,
TEPMOJMHAMHKH | pacu&rsl TeIoBslx 3G eKToB.
3 Xumudeckoe 3akoH OeHCTRYROIIMX Mace, KoHCTaHTa XMMHYECKOro PABHOBECHAL. 8
paBHOBECHE, 3aBHCHMOCTb  KOHCTAHTHI  pPaBHOBECHA OT  TeMIepaTypel.
Dazosoe XuMHYecKoe paBHOBECHE B TOMOTEHHBIX M TETEpPOTEHHBIX
paBHOBECHE npoueccax. [Ipasuio ga3 I'nbbea.
Pa30oB0e PABHOBECHE B OAHO-, IBYX- M TPEXKOMMOHEHTHBIX
CHCTEMAX.
4 PacTBOpBI Crnocobri BhIpaKeHHS KOHLEHTPAlHH PacTBOpPOB. 3akoHBl Payns, 4

TEMIEPaTypbl KHUIEHHd W KPUCTALIMZAUMM  pa3baBleHHEIX
pacTBOpPOB. PacTBOPEI MIIEKTPOAHTOB.




5 Kunetura u KuneTHxa npocTeii peaxilui. 3aBHCHMOCTE CKOPOCTH PeaklUHH OT 4
KaTaius TemnepaTypel. MeToab! pacuéTa 3HEprHH akTHBaUMH, MexaHu3Mel
KAaTATHTHYECKHX. PeaKuMH.
6 DNeMEeHTBI [loBepxHOCTh pasfena TBEPAOE TeNo-ras. (H3MYecKas M 4
TepMOIMHAMHKH | xuMuueckas ancopbums. IlosepxmocTe pasgena TREpHOE TENO-
TIOBEPXHOCTH skuakocts. Kpaesoit yroa cmaumBanus. I'unpodobusanms.
Hroro 32
5.4. I pynnosvie 3auamusn — KoMNbIOMEPHBIE NPAKMUKYMbL
'pynmopsie 3aH8TUS yIeOHEM IUIAHOM HE IIPENYCMOTPEHBL.
3.5 Camocmosmenvuas paboma
Popma 06yHeHHs — OYHas
Kon-go axan. yacos
No Haumenopanue
rx/;x paszmena AUCLHIUTHHEI Buns! camoctosTensHOH paboThl B TIEPHON
B
(MomymsT) TEOop.
CECCHIO
00yueHHA
1 | Bsenenue. OcHopaple | CaMOCTOATENBHOE H3YYEHHE OTAEBHEIX Pa3fesos
32KOHBI XMMUYECKOH | AHCLMIUIHHEL [IOArOTOBKA K CAaue KOJUIOKBHYMA. 24 6
TEPMONHUHAMUKH [MoaroToBka k coade 3K3aMeHa.
2 XumMuyeckoe CamocToaTensHOe U3yYeHHe OTACIBHEIX Pa3fgelion
pasHOBecHe. Qa3zoBoe | AMCLHIIMHEL [IOArOTOBKA K cAaye KOJUIOKBHYMa. 26 7
paBHOBECHE IoaroToBka k caaue sK3aMeHa.
3 PactBOpEI CaMocTOATeNIBHOE H3YYEHHE OTIENBHBIX Pa3fesoB
mucnuruidHe!. [losroToska K caaye KOIOKBHyMA. 15 7
IoaroToBka K caye 3K3aMeHa.
4 | Kuneruxa 1 xaramm3 | CaMOCTOATENBHOE H3YYEHME OTAENBHBIX Pa3jeNicB
nucuMIUMHEL 1TonroToRKa K ciade KOMIOKBHYMA. 15 8
IloaroroBka K caaye sK3aMeHa.
5 TepMoauHaMuKa CaMoCTOATENbHOE H3YYEHHE OTAESNBHBIX Pa3leloB
MOBEPXHOCTH nucuunnuHEL TToaroToBka K cljaye KOMTOKBHYMA, 20 8
BrimonHeHue KOHTpOABHOH pabotsl, [loaroToBka k
cJlaye K3aMeHa.
Hroro 100 36




6. Ilepedens y4eOHO-MeTOAHIECKOr0 00eCTEEHUS AJISI CAMOCTONTENLHOM PAGOTEI
00yJaromHXCs N0 UCHHIIIIHE (MOAYII0)

OCHOBHBIE TIPHHIMITEI OpraHHM3alliy  CaMOCTOATCHBHON pabornl  ofyuamommxcs
usnoxensl B IlonokeHnn o6 opraHMsanuy camoctoATeNsHOM paborel obywarommxes (HUY
MI'CY).

B pamxax caMoCTOATEABHOH padOTBI CTYNEHTHI H3Y4aiOT OTAEIBHEIC TCOPETHYECKHE
BOIIPOCH! IO PasiiellaM JMCIHILIMHEL, IIOBTOPSIOT NEKIHOHHEI MATEPHAN, FOTOBKTCH K 3alIHTE
nabopaTOPHEIX pPadoT, BEIIONHMIOT 3aJaHWs, BBAAHHEE HA NPAKTHYECKHX 3aHATHAX,
0QOPMIIOT JXKyPHAI NAGOPATOPHEIX U NPAKTHYECKHX 3aHATHI, TOTOBATCH K 344€Ty U IK3aMeHY.

DopMel CaMOCTOATENBHOM paboTE 00YJAFOIIHXCS:

1. urenne W W3ydJeHHe OCHOBHOH H JOTMONHHTENBHON JHTEPaTypsl, BKIIOUAd CHPABOYHEIE

H3AAHAS, KOHCIIEKT JIEKIHH;

2. M3y4YcHUE HOPMATHBHOH 0a3bl JUCUUIIIHHEL,

O3HAKOMJIEHHE ¢ TEPMHHAMH M IOHATHAMH C IOMOIILK) SHLMKIONCINH, CroBapel,
CUPABOYHHKOB;
. HammicaHHe COOCTBEHHOTO KOHCIEKTa JIEKIIHII;
CaMOCTOATENIFHOE IIOBTOPHOE PEIICHHE MTPAKTHUCCKHX 3aaY;
H3yYeHHe MEeTOMIECKOH IUTEepaTypEl 10 AUCHHINIHEE (METOAUYSCKIX YKasaHuii 1 1p.);
OCYIUECTBIECHHE IOATOTOBKH K MEPONpPUITHAM TEKYIIEro KOHTPONSI M IPOMEXYTOUHOH
aTTeCTallMH MO BONPOCAM, YKa3aHHBIM B paboucit Nmporpamme NHCLHIUTHHEI H (pOHIE
OLICHOYHBIX CPENCTB;
8. cocramjieHHe INEpeYHA HEYCBOCHHEIX BOIPOCOB C IIOCHEAYIONIEH KOHCYILTAUHEH Y

IpeNnoaaBaTes.

e

N L

CamocTosTensnas padoTa CTy/IeHTa HANpaBlieHa Ha H3YYCHHE TEOPETHIECKOTO
MaTepHaa, a TAKKe BLITONHEHHE 3a/IAHAH, IIOCTABIEHHBIX TIePE] CTYNSHTAMHU Ha JIEKIIHOHHBIX
H TPaKTHYECKUX 3aiATHAX. CTyJIEHT IONy4YaeT HaBBIKH paboThI ¢ HAYYHO-TEXHHUECKOH
JHTEPATypol ¥ caMOOpraiu3alliy Iponecca 00y IeHus.

J1ns moIHOTO OCBOEHHM NUCHHIIIIHHEL CTYIeHTaM He0OX0IMMO BLINOIHUTE CIIEYIOIIHE
JeHcTBHA:

1. IloceruTs Kypc JIEKI{HH, Ha KOTOPHIX OYAYT HOAPOOHO PACKPHITEL OCHOBHEIE TEMEI
H3ydJaeMOM TUCHHIUIHHEL, JaHE PEKOMEHIAIAY II0 CAMOCTOSTENBHOMH MOTOTOBKE, CIIPABOYHBIE
MaTepUaIThl 115 H3yyeHus. [Ipu mpocrymmpanuy JIEKIIHOHHOIO Kypca He0OX0UMO COCTABHTE
KOHCIEKT Jeknui. KoHncnexT nexuuit npoBepseTca npenogaBaTesem.

2.  BomomuTe 1a00paTOPHBIA HPaKTHKYM H IIOCETHTD IPAKTHYECKHE 3aHATHS.
Ilocemenye nabopaTopHBIX W IPAKTHYECKHX 3aHATHIT 06sa3arensno. B ciayuae, eciy CTYIEHT MO
YBAXHTEILHOH MPUYHHE NPONYCTHII TabopaTopHoe / NPaKTHYSCKOE 3aHATHE, OH 00s3an
IIOCETUTH €r0 ¢ APYroH rpynmnok 8 CpoK, YKa3aHHKIH [IPEIIOJaBaATEICM, H OTBETUTE Ha
KOHTPONBHEIE BOMNPOCH! It0 TeMe 3aHATHS.

3. CaMOCTOATENBHO IHOATOTOBHUTHCS K HPOBEACHHIO KX AOTO NabopatopHoro u
IIPaKTHYECKOr0 3aHATHS B TpeOyeMoM 00BbeMe: H3YIHTh PeKOMEHIOBAHHEIE TIPENIOABATENEM
METO/IMYECKHME YKa3aHHs, M3YIHTEL HeoOX0MUMEIH TeopeTHUeckui MaTepuan. [lpu usyyennu
TEOPETHYECKOrO MaTeprana B paMKaX CaMOCTOSTENbHON paboTEl PEKOMEHAYETCS COCTaBHTh
KOHCIIEKT.

4. 3amuTHTE JabopaTopHble PaboTh B (OpPMe KOMIOKBHYMA.

5. Odopmurs xyprai TaGopaTOPHBIX ¥ NPAKTHICCKHX 3aHATHH,

6. IlonroTOBHTLCS K cjladue 3avyera i SK3aMeHa.



7. ®oBA 0OHeHOYHBIX CPERCTB ISl NPOBeJeHHS MPOMEeKYTOMHOH aTTeCTAHHA
00y4alomuXcs Mo JHCUHIINHe (MOXYJII0)

@oHJ ONEHOYHBIX CPEACTB IO AWUCHHIUINHE (MOZYNIO) AJS MPOBEACHMS NPOMEXKYTOUHOH
aTTeCTAllAH, a TAKXKE TEKYIIEro KOHTpos obyuaromuxcs spisercs [Ipunoxenuem 1 k paboueit
OporpaMMe THCIUILTHHEL (MOLYIIS).

QOueBOYHBIE MaTEepHATIEI A IPOBEICHHS IPOMEKYTOTHOH aTTECTAIlHH, & TaKKe TeKYLIEero
KOHTpOJIS TI0 JHCIMILTMHe (MOIYJS) XpaHATcA Ha Kadenpe, OTBETCTBEHHOH 3a NperoiaBaHue
JAHHOM JECHMIIMHEL

8. IlepeyeHr 0CHOBHOIH H NONOJIHHTENLHON YaeDHOMH JIHTEPaTyPbl, HEOOX0AMMOK 1A
0CBOEHHSA THCIHNJIMHBI (MOXYJIS)

st ocBOEHMS NHCIUILTHHEL 00y4aIOMuUifcsS MOJKET HCIIOIE30BAaTh:

—  yueOHO-METOMHUECKYIO TuTeparypy, uMetontyioca B HITb HUY MI'CY,

—  yuebHYIO THUTEpaTypy, pa3sMelmEHHYIO B JNIEKTPOHHEIX Oubnuoreudsrx cucreMax 3bC
ACB u IPRbooks,

— METOAWYECKYIO JHTEpaTypy, pasmemenryto 8 ObC HUY MI'CVY.

Iepeuens ncnonb3yeMolt TATEPATYpEI XKErOfHO 0OHOBIIETCS C YUETOM YPOBHA Pa3BHTHS
HayKW ¥ TeXHUKY ¥ npeacrasied B [Ipunoxenuy 2 k pabouelf nporpaMMe IHUCIHIUIHEL

9. Iepeuens pecypcoB HHGpOPMATHOHHO-TeIeKOMMYHHKAIIHOHHOMH ceTH «MHTepreT
(nanee — ceTh «AHTEpHET), HEOOXOAHUMBIX AJIA OCBOCHHS THCHHIIIHABE (MOXYJI5)

Haumenoranmre pecypea cetd «HuTepre™ OJNEeKTPOHHEIH apec pecypea
«Poccuiickoe o0pa3zoBaHuey - beJepaibHBIH NOPTa http://www.edu.ru/index.php
Hayunas snekTpoHHas OubmHoTeKa http://elibrary.ru/defaultx.asp?
OnextponHas 6ubnoreuHas cucrema IPRbooks http://www.iprbookshop.rv/
denepasbHas YHEBEPCHTETCKAd KOMIBIOTEPHAA CETh POCCHH http://www.runnet.ro/

HWudopmanvonHas cHeTeMa "EguHOe OKHO JOCTYna K

" http:/fwindow.edu.ru/
00pa3oBaTepHbIM pecypcaM

Hayuno-texHudeckuif »kypHan IO  CTPOMTENBCTBY M

apxurekrype «Becrauk MI'CY» htp:// -vestnikmgsu.ru/

http://www.mgsu.ru/resources/Bibliotek

Hayuno-rexaudeckas 6ubnuoreka HUY MI'CY of

http://www.mgsu.ru/universityabout/Str

pazzen «Kadenpe» Ba oduuransHoM calite HIY MICY uktura/Kafedsi/

10. Merogryeckue yKazaHus JJIs1 00yIAIOMHXCS T10 0CBOCHHIO JHCIMILIHHBI (MOXYJIs1)

Ilepeyenp BOIPOCOB YO pasmenaM JUCHUIUIMHBL (MOIYNA) INA CaMOCTOSTEIBHOIO
H3YYCHHS 00YYaOIMUMHCS TIPHBEAEH B Tabuue.

DopmMa 06yueHus — ouHas

Haumenosaue
Ne B — BonpocH 111 caMOCTOATENEHOTO H3YIEHUs
wn | P (Moys) (B mepHox TeopeTHYeCKOro obyUeH:Hs)

1 | Beegenue. Ocroeusie | OCHOBHEIS 3aaqH " METOABL thH3AYECKOH XHMHH.,

3aKOHBI XHMHYECKOH | TepMOJHHAMHUECKHM H  KHHETHYeCKHH MeTogsl. (CHOBHEIE
TEPMOIMHAMHKH MIOHATHA U onpeencHuA. OOImas XapakTEepHCTHKA M HEKOTODEHIE

OIIpeieiICHH ] HAHOXUMHH.

(OcCHOBHEIC TIOHATHA U onpeneneHus. CHCTEMBI H KIacCH(UKAIKI,




7. ®ona 0UEHOMHBIX CPEACTB AJISI P OBeAeHMsT IPOMEKYTOUHOMH ATTeCTANHH
o0yJalomuxcs o JHcUHIImHe (MOAY o)

DOoH OLEHOYHBIX CPEJICTE IO AMCUMIUIMEE (MOIYIIIO) I MIPOBEICHHS MPOMEKYTOTHOH
aTTecTallMy, a TAKoKE TeKyllero KorTpos obygaroniuxces sensercs [Ipunoxenuem 1 x paboueii
IporpaMMe JUCIIHILTHHEBL (MOIYIIA).

O1ieHO4HEIE MaTEPHAIEL IS IPOBEACHHS IPOMEIKYTOYHOM aTTECTANHE, 4 TAKKE TeKYIIEro
KOHTPOJISL O JUCIHIINKHE (MOIYNs) XpaHaTcd Ha Kadedpe, OTBETCTBEHHOM 3a IpernoaaBamue
JIAHHO# MECITATUTHHEL.

8. Ilepedens OCHOBHON M XONGIHHTENLHON YueOHOH JHTEPATYPDHI, HEOGX0XMMOM XX
OCBOCHHS JIHCHHILIHHEI (MONY.151)

Jns OCBOCHHS AHCIHILTMHB! 00YYAFOIIMHACH MOKET HCIIOMB30BATE:

— yueOHO-METONWYECKYIO THTepaTypy, uMeromyrocst 8 HTB HUY MI'CY,

— y4eOHYIO NTHTEParypy, PasMen@HHyI0 B DJISKTPOHHBIX OubnuoTeunnix cucremax DBC
ACB u IPRbooks,

— METOIHUYECKYIO JIHTepaTypy, pasmMeiéuuyro B ObC HUY MI'CY.

Ilepeuens ncmons3yeMoll THTEPATYPHl SKEr0HO OOHOBIACTCA C YUETOM YPOBHS Pa3BHTHA
HayKH M TeXHHKH H npezcrapner B [Ipunoxennn 2 K paboueit mporpaMMme QUCITUITIHHEL

9. Hepeuensb pecypcob HH()OPMANHOHHO-TEJCKOMMYHUKANMOHHKOMH ceTn «Anrepuer»
(nanee — cern «HHTEpHET), HEOOXOZUMBIX AJIA OCBOCHHA ANCIENIMHELI (MO/LYJIs)

HaumMenosanue pecypea cety «HMuTepre» OnexTpoHHBIH anapec pecypea
«Poccuifckoe obpazopanne» - heeparbHpli MOpTaI http://www.edu.ru/index.php
Hayunas snexrponsag OubnuoTexa httpe//elibrary.ru/defaultx.asp?
OnexrpoHnas 6ubnuoreynas cucrema [PRbooks http://www.iprbookshop.rw/
(PenepaneHas YHHBEPCHTETCKAsA KOMILIOTEepHAS ¢ceTh Poccuu http:/fwww . runnet.ru/

Hudopmannonras cucrema "Eannoe okHo goctyma K

N http:/fwindow.edu.ru/
00paA30BATENEHEIM PECYPCaM

HayuyHo-rexHuuecKnit  JKypHajl IO CTPOMTENLCTBY M

apxuTextype «BectHik MICYy» http://www.vestnikmgsu.ru/

HayuHo-texsuyeckas 6u6muoTexa HAY MICY http://www.mgsu.rl;ffresources/Blbl10tek

http:/fwww. mgsu.ru/universityabout/Str

paznen «Kadenpei» Ha ofuuansrom caitre HUY MI'CY uktura/Kafedri/

10. Meropnueckne YRAIAHHS IS 0GYHAIOMIHXCS F0 OCBOEHHIO AHCIHILIHHLL (MOIYJIs1)

IepedeHs BOMPOCOB 110 pasjienaMm MUCIIAILIAEGL (MOOYIS) IUI1 CaMOCTOATENBHOFO
n3ydeHnst 00yJalonMMHucs PHBEAEH B TabauIe.

Dopma 00yUeHH — OuHas

HanmMenoranue
Ne Bonpoce! g caMOCTOATENBEHOTO H3YHeHH
paziena JUCLHIIMHEL
/1t (B epHo[ TEOPETHIECKOro ODYHEeHHS)
{(Mofyns)
1 Beenenue OcHoBHBIE 3a71a4UH u METOMBL hu3nuecKon XUMHUHU.

TCpMOﬂHHaMH‘ieCKI/Iﬁ H Kugertudeckmit meronsl.  (OCHOBHBIE
TIOHATHAA H OIPCAC/ICHHA. Obmas XapaKTCPHUCTHKa H HCKOTOPERIC
ONPERCICHHA HAHOXMMIH.

2 OcHoBHble 3aKoHbl | QCHOBHBIE MOHATHS W Onpejereduss. CHCTeMbl H KIACCHMHKALHS,
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TEPMOAUHAMHUYECKHE HapaMmeTpbl. Paborta, Temnota, BHYTPEHHAS
3HEPIMA, OSHTaNbNMA. [JIABHBIH  3aKOH  TEPMOIHHAMMKH.
BszanMmocBa3p paboTEl W TEIUIOTHl ¥ H3MEHEHHS BHYTpeHHeH
sHeprun. Tepmoxumua. 3akoH ['ecca. CrampapTHRIC TEINIOBEIe
3¢ beKTs, CclencTBHA 3aKoHA [ecca. 3aBHCHMOCTH TEILIOBOTO
a¢hdeKTa peakiuK OT TEMIIEPATYPHL

Bropoi#i 3ak0H TepMOIMHAMHKH. SHTPONHS — PYHKIHSA COCTOAHHS.
VYpaBHeHus ['onbinMana, TepMOOMHAMHUYECKAS  BEPOATHOCTE,
OOrennEEHHbIE ypaBHeHHS TIepPBOTO M BYOPOrO  3aKOHOB
TepMOIMHaMHKH. JHeprus ['ubbca, sueprus ['enpMronsia.

2 | Xumnyeckoe, dpasosoe | Kpurepnu HaupaBlIeHHOCTH MpPOLECCOB M paBHoBecus. Koncranta
PABHOBECHE XHUMHYECKOr0 pPaBHOBECHS. YDABHEHHUA H30TEPMBI XHMHYECKOH
peakiud. XHMHYECKOE pPAaBHOBECHE B I'ETEPOTCHHBIX peaKIlsx.
Pacuér KoHCTaHTHI  XHMHYeCKOro  papHoBecws.  PasoBEle
PaBHOBECHS. OcHoBHEBIE HOHATHS. TepMonuHaMuIeECKOE
paBHOBECHE B TreTeporeHHOH cucreme. llpaBuno a3 I'ubbca.
@a30Bele  PaBHOBECHA B  OAHOKOMIIOHEHTHBIX  JBYX- H
TPEXKOMIIOHEHTHEIX CHCTEMAX.

3 PactBopr! Knaccnduxanus pacTBopoB, cIocoOE! BEIPaKEHWH KOHIEHTPALHH.
WpeansHble pacTBOpHL, peanbHBlE pacTBOphl. KonnmMraruexble
cBoifcTBa pa3z0aBneHHEIX pacTROpoB. Kprockomus., D0yIHOCKOIIH.
PacTBOpEl  2JIEKTPOJMTOB,  H3OTOMHYECKHH  KO3(OHIHEHT.
OcmoTHdeckoe naBjieHHe. PacTBODEI ra3oB B JXKHAKOCTAX. 3aKOH
['enpu.

4 | Kunernka u katanuz | OcHOBHBIE ITOHSTHA. KHHETHKA WPOCTRIX pEaKUHi, KHHETHKA
CIIOXHBIX peakiui. 3aBHCHMOCTh CKOPOCTH XHMHYECKOH peakiun
oT temneparypsl. [lpasuno Baut-I'odda. YpaBrenne Appenuyca.
MeTtonet pacyéTa SHEPTHH aKTHRAIME W NpeA’KCcHoHeHTh. Karanus.
OcHopHble TOHATHA. MexaHH3MBI TOMOTEHHOTO ¥ TETEPOTEHHOTO

KaTanusa.
S DJIEMEHTEI [ToBepxHoCTHBIE HarsKeHus. IlomHas NOBEpXHOCTHAST SHEPIHS.
TEPMOJHHAMMKH | YpaBHeHme I[uO6ca-I'eneMmroseia. KpaeBoi yroa cMauuBaHmud,
IIOBEPXHOCTH ruapodobusamusa. TepMonuHaMudecKas ONTHMH3AIMS COCTABa

HAHOKOMIIO3MTOB TOPHEIX IMopo. MeTos! momyueHHs HaHOYACTHIL
cepebpa Amst TaKOKPacoIHOH IIPOMBIILIEHHOCTH.

Ilepeuenr yuebHO-MeToAMYeckoro obecHedyeHHst M CaMOCTOATENBHOM paboThHI
O0ydJaroImuxcs 0 JUCHHIUTHEE (MOXYNIO) IPUBENEH B IO,

Oprabmzanms  ywseOHolt paGoTel ofyuaromuxcs Ha  ayOUTOPHBEIX  3aHATHSX
OCYIIECTBIIETCS B COOTBETCTBHH C II. 4.

11.  Ilepeuenn HHGOPMALHOHHBIX TEXHOJOTHH, HCIMOIH3YEMBIX IPH OCYIECTBICHHH
00pa3oBaTeIbLHOr0 pouecca N0 JUCHHILIHEE (MOIYJII0), BKJIKYAA EpeYeHb
IpPOrpaMMHOro ofecmedeHuss H HHPOPMANHOHHLIX CIIPABOYHBIX CHCTEM (IIPH

He00OXOZHUMOCTH)
11.1. [epeuenv unHOpMAYUOHHBIX MEXHONOZUY, UCHONLIYEMbIX HPU  OCYWECMBNEHUN
0bpazosamensH020 npoyecca

Ne HaumenoBanue pasnena OHCLHILUTHHBI
n/1r {Momyns)
1 | Beepenue. OcHoBHbIe 3aKOHE! XHMHueckoli |Cnafin-npesenranua. Hurepakrushoe ofwenne ¢

HndopmMalHoHHbIE TEXHOMOTHH
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TepMOAMHAMUKH 00YHAIMUMHCS H KOHCYIETHPOBaHKE ITIOCPEACTEOM
2NMEKTPOHHOH OYTEHL.

Xumuueckoe, (ha30Boe PaBHOBECHE Caaiin-npesentanus. MarepakTusHoe obmeHue ¢
2 00y4aIOIHUMHCA ¥ KOHCYJIBTHPOBAHHE MTOCPEICTBOM
9JIEKTPOHHOH TIOYTHI.

PacTBOpEI Craiin-npesenTaiys. MurepaktuBHoe oOlneHHE ©
3 06yHaOMHMHCS ¥ KOHCYIFTHPOBAHHE TTOCPEACTEOM
3NEeKTPOHHOH MIQUTEL

Kuneruxa u karanusz Cnadig-npesenranya. MHTepakTiHRHOe ofLieHHE ¢
4 06 yJaroHMHCA M KOHCYJIETHPOBAHHE NOCPEICTBOM
SNECKTPOHHOH IOYTEL

SIeMEHTEI TEPMOIUHAMHKY TToBepXHOCTH |Crnain-npesenTanud. MurepakruBHOe oOuIeHHe C
5 00YUaIOIIHMHCH M KOHCYJIBTUPOBAHHE 1T0CPSACTBOM

SIEKTPOHHOH TTOYTEL.

Ilpst OCBOCHHH AHCUMIIIMHE! HCIONb3YeTcs JHMHEH3HOHHOE H OTKPHITOE MpPOrpaMMHOE
obecneyenye, ykazarHoe B [Tpunoskerny 3 x pabogelf nporpaMme.

11.2.  Ilepeuens unghopMayuoHHbLY CRPABOYHBIX CUCHIEM
HudopManrorHo-6H0NHOTEYHEIE CHCTEMEI

Haumenosanne HBEC DAeKTPOHHBIH anpec pecypea
Hayunas snextpoHHas 6HbnnoTexa http://elibrary.ru/defaultx.asp?
JnextpoHHas bubnwoTeunasn crcrema IPRbooks hitp.//www.iprbookshop.r/
HayuHo-Ttexnunueckas 6ubnuotexa HITY MI'CY http://www.mgsu.ru/resources/Biblioteka/

12.  OnmcaHue MaTepHAIBLHO-TeXHHYecKoli 6a3bl, HEOOXOAMMOIi A1 0CYHICCTBIICHHM
oGpa3oBaTeJBpHOr0 Npouecea N0 NHCHHIIAHE (MOXYJII0):

VueGHble 3aHATHS [0 OHCUMIUIHEE IPOBOIATCS B oDopyzoBaHHBIX yueOHBIX KaOuHeTax,
OCHAIIEHHHIX COOTBETCTBYIOIIHM 00OpyIOBaHHeM H IporpaMMHBIM obecriedeHueM. Ilepedens
MAaTepHANEHO-TEXHHYIECKOro obecredeHus JUCHHUIUTMHEL (MOXYNs) NpuBenéH B [Ipunoxerun 4 x
pafoueii rporpamme.
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Tpunoxenue 1 x pabodel nporpaMmme

Hludp HauMeHOBaHKe AHCUMILTHHBL (MOLYJIS)
51.5.10.4 Du3uuecKas XUMHSL
Koz nanpagnenus noarotosku / 28.03.03
CTIELHAaBHOCTH
Hanpagnenue noaroroBxi /
Hanomartepuansl
CIIeLIMATBFHOCTE
Haumenoranwe (g) OIIOIT KOMIIO3HITHOHHBIE H (YHKIHOHANEHEIC HAHOMATEPHANEI
(nanpaBneHHOCTE / IpotHITE) {axageMuueckuii GakaiappHar)
T'on Hagana peanusanuy OITOIT 2017
Vporens 00pasoBaHus Haxamaspuar
Dopma 00yUeHHS O4Has
I'on pazpaboTki/oOHOBNEHHS 2016

@®oH OLIEHOYHBIX CPEXCTB A/ IPOBeACHHS NPOMENKYTOYHONH aTTECTANHH H TEKYIIEro
KOHTPONA 06y4IaI0DIHXCS 0 JUCITHILTHEE (MOXYJIX0)

1. Hepeuenv xomnemenyuil ¢ yKasanuem 3Mano€ ux QopMuposanus 6 npoyecce
0cgoerus 06paz0eamenvHoOl NPOSPaAMMBbL

QopMHEPOBEHAE KOMIETEHIH# 0[pH M3YyYeHHH NHCLUHIUIHHEL (MOAYNsS) IPOMCXOINT
HO3TAITHO, TI0 Mepe OCBOEHHS 00yJAarOLIHMUCS Pa3ieioB AUCLHIIIMHAL (MOIYTIA).

Kopn xoMrerenimu Dranel GopMHPOBAHHA KOMIETEHLHMI (paseNbl TeOPeTHYECKOTO 00yUeH )
no @roc 1 2 3 4 5
OITK-1 + + + + +

2. Onucanue noxasameneli U Kpumepues OYEHUGAHUA KOMNEMEHYWH HA Pa3TUUHBIX
SMAnax ux GopPMUPOSAHYA, ORUCAHUE KA OYEHUBAHUA

Onenupanue GOPMHPOBAHNUS KOMIISTCHIUH OCYIIECTBIETCS IOCPEACTBOM MPOXOKACHHS
obygarompMecs GopM IPOMEXYTOIHOH aTTECTAllHU B TEKYIIETO KOHTPOIA.

Ouennpanre (OPMHPOBAHHMS KOMIETCHIWH IIPOH3BOAMTICA HA OCHOBE IOKasaTeleH
OLEHWBAHH4, YKa3aHHBIX B 1.2 pabodeil mporpaMmel.

2.1.  Onucanue noxazameneti u Gopm oYeHUBAHUS KOMREMEHYUT
QopmMaMi  OUEHHBAHWS KOMIIETEHIMH SABLTOTCA MEPONPUATHA MIPOMEIKYTOYHOMH
aTTECTAlUH ¥ TEKYIEro KOHTPOIS MO JUCHHILIHHE (MOLYJIO), yKa3aHHEIe B yueOHOM ILIaHE H

B 1.4 pabouell nporpaMMel.

BsaumMocsa3s GOpPM H IMOKasaTeNel OleHHBaHusI KOMIIETEHITHI TpHBeAcHA B TabNHIe.
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2.2. Onucanue wixatvl U KDUMEPUES OYEHUBAHUA

[Ipp  mnpoBeNeHHH  NPOMEXYTOUHOH  aTTecTaupms B (opMe  3IK3aMeHa,
nudhepeRIUpPOBAHHOTO 3auéTa, 3aITUTEl KYPCOBBIX PafOT/KYPCOBBIX MPOEKTOB HCIONB3YeTCs
ueThIpEX Oa/IbHAd IKAIa OIEHHBaAHHA!

YpoBeHb OCBOCHHS Onenxka

MHEHUMAaTBHEBIH «2» (HeyIOBIETBOPUTEILHO)
IToporosslit «3» (YIOBIETBOPHTENHHO)

YrnyOnenusiii «4» (xopowmo)

TIponBuRyTHIH «5» (OTIINYHO)

KpHTepHsMu OLEHHBAHNUS YPOBH OCBOSHHs KOMIETEHIHH SBIIAIOTCS;

TloxazaTenu

Kputepuu ocLeHHBaHUS
OLICHHBAHMS

3HaHKe TEPMHHOB U OIPENENSHUI, OHATHE

3HaHUE OCHOBHEIX 3aKOHOMEPHOCTEH M COOTHOIIEHHUH, IPHHIIUIIOB

O6BEM OCBOSHHOTO MATEPHANIA, YCBOCHHE BCEX THIAKTHYECKHX CHHHLL

3HaHHA
(paszmenos)

TTonuoTa OTBETOR

[IpaBHIIEHOCTD OTBETOB
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UETKOCTD M3NIOXKEHHA ¥ HHTEPIIPETAluH 3HAHHH

OcBOeHHE METONHK - YMEHHE PellaTh (THIIOBEIE) IPAKTHYECKHE 3a/1a4H,
BLINONHATE (THIOBLIE) 3alaHHsI

VMeHHe HCIOMb30BaTh TeOPETHIECK e 3HAHUS JULT BHIOOPA METOUKH
VMeHus pelIeHns 3a1a4, BBIIONHEHNS 3afaHHH

YMeHne IPOBEPATE PEICHHS K aHAIH3APOBATh PC3YJIbTAaTEL

VMeHre KaueCTBEHHO oOopMIIATh (TIpe3eHTOBATh) PEIICHHE 3339 H
BBLITOIHEHHS 3afaHHil

HaBbIKH pelIeHHst CTaHapTHRIX/HECTAHIAPTHEIX 38884

BEICTPOTA BHITIOTHEHHS TPYAOBBIX JelicTBH
Hapsicn (O0BEM BHIIONHEHHBIX 3a/laHUi

Ka4ecTBO BHIMOJIHEHNS TPYIOBBIX JCHCTBHI

CaMOocTOATENFHOCTD INIAHMPOBAHKS BEIIONHEHHS TPYHOBEIX eHCTBHH

3. Tunosvie KOHMPORbHLIE 3A0GHUS WIU UHblE MAMEPUATy], HEODX00UMble ONSL OYEHKU
3HQHUL, YMEHUL, HAGLIKO8 U (W) Onbima OeAMeNbHOCHY, XAPAKMePUIVIOWUx Jmanst
hopMUPOBAHUS KOMNETNEH YU

3.1.  Ilpomesicymounas ammecmayus

[TpoMexyTOoUHaA aTTecTalls MPOBOJHICA B COOTBETCTBHM C IlojoxeHnweM O TexylHeM
KOHTPOJIE H IPOMEXYTOUHOI arrecTanuy o0ydatomuxcs 8 HUY MI'CV.

[TepeyeHb THIOBEIX NPHMEPHBIX BOIPOCOB/3aJaHui UL IpOBEICHHS SK3aMeHa!

HauMeHopanue
o
:j;l ﬂHEZZ?;HH Bonpocs! / 3ananms
(Momysst)
1. TpenMer W 3amady HaykH ¢uzmyueckas xumus. EE pons B
HAYYHO-TEXHHIECKOM IIPOrpecce.
2. TepMomuHAMUYECKHE M KHHETMYECKHH  METOJEI
(bH3HUECKOH XUMUH.
3. O6mas XxapakTepHCTHKA H HCKOTOpEIE ONpPSAENeHH
HAaHOXHMHUH.
4, OcHOBHEIE TIOHATHS ¥ ONpPeNeNeHHS XHMHYECKOH
TEPMOJUHAMHKH.
5. [lepeynciuTe OCHOBHBIE QYHKIMH COCTOSHHA M GyHKIMH
Beenenue 3aKxoHsl TIyTH OCYLIECTBIEHHS MPOLECCa.
1 | xumuueckoi 6. QopMymHpoBKAa M  ypaBHCHHE  IIEPBOTO  Hayana
TePMOAHHEAMHKH TepMO,E{HHaMHKI/I.
7. 3akon ['ecca. CnencTrue 3axoHa ['ecca.
8. DHTANBIYSA npouecea. OK30TepMAIECKHE H
SHAOTEPMHYECKUE HPOLIECCEL
9. PaccumTaiitc SHTAILOHIO (pazoBoro mepexoma rpadur-
anMa3, ecid OSHTAIBIHS CropaHus ajdMasa paBHa -3954
xJK/MONb, a OSHTANBNMS cropaus rpapura -393,5
KJDK/MOITE.
10. Pewmre 3amauy. Temmora cropaHHs | Mosi MeraHa
coctapuger -890,3 x/x/mone. Ouemmre AH un AU
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00pa3oBaHHg METaHa.

11.  Bropoii 3aK0oH TEPMOJHHAMHKH.

12. DHTpouHs KaK QYHKIA COCTOSHHA.

13. H3MmeHeHHMe OHTPOIHH IIpH HEOOPAaTHMEBIX IMPOHECCaX.
[TpuruMn BO3pacTaHus JHTPOMHH.

14.  Durpomus — QyHKIHS TepMOIAHAMHYECKOH BEPOSTHOCTH.
VYpaBHenue boiasnmMana.

15. OOnepuuéHHEIE ypaBHeHHs IIEPBOTO M BTOPOrO Havanma
TEPMOAMHAMHUAKH.

16. Ceasp omepram [u66ca u sHeprum ['ensMmronsuma ¢
[ApaMeTpaMi COCTOSHHUA.

17. Kpurepun HaANpaBIEHHOCTH IMPOIECCOB H PABHOBECHA B
CHCTeMaX MepeMEHHOrO COCTaBa.

Xumudeckoe H

18. PapHoBecHe B peakIUIX, NPOTEKAlOLMX B PAacTBOPAX,
PaBHOBECHE B TeTEPOreHHBIX CHCTEMAX.

19. KoHcramra  paBHOBecHd#.  BumsiHHe — TeMIepatypel,
KOHIIEHTpALM® pearupylolEX BEIIECTB, Karamu3aTopa Ha
KOHCTAHTY PaBHOBECHA.

20, IIpuwsnun Jle-Ulatense-bpayna.

g)::gzg:c“ e 21. Ilpasuno ¢az 'ub6ca. JuarpamMma COCTOSHHA BOXBL
22. Pemmte 3amavy. B 3aKpEITOM JIHTPOBOM COCYJIE HAXOIHTCS
90 mn Bomel M 10 r xmopuma Harpus # 10 r xmopuza
kobansra. Ompemenure uucno (a3, YMCIO KOMIOHEHTOB,
creneHell cpofomel B cHcTeMe. PacTBOPMMOCTE CONeH
cnenytomas (r/100r pactsopa): NaCl — 26,5 r, CoCh—35 .
23. VipeanpHple pacTBOphl. PealbHple pacTBOPEL PacTBOpPEI
snektponuroB. CrmocoO0Bl  BEIpaKEHMS  KOHIEHTpaIUH
PacTBOPOB.
24. TemmnepaTypsl KHIEHHS PAacTBOPOB 3JIEKTPONHTOB H
HEdIEKTPOIHTOB.
25. Temmeparypa 3aMep3aHHs pacTBOPOB.
PacTBopsI 26. DmexkTponHTHYECKas MHCCONMALHNA. PacTBOPH CHIIBHBIX
BIEKTPONKTOB.
27.  Jmccouuarus Boasl, pH BOMHBIX PACTBOPOB.
28. OmpenenuTs KoHUeHTpanmuio Boxsoro pacrsopa KOH, pH
pactBOpa 9.
29.  Beraucaute pH 0,01 Mons pacTBopa aMMHaKa (KOHCTaHTa
nuccoranun =2x1072).
30. Cxopocrs XHMHYECKOH PpEaknMH B 3aBHCHMOCTH OT
TEMIEPaTyphl.
31. VYpasHenue AppeHuyca. Meronsl pacuy€ra 3HEPraM
aKTHBAIHH.
Kunetnka H 32. Katamms. ['eTeporeHHEBIH KaTaHs.
KaTaau3 33. Bo ckomexo pa3 ciefyeT M3MeHUTH ofinee [aBleHHE B
cucTeMe, 4yroOBl CKOPOCTH OKHMCIEHHS OKCHIA a30Ta Jo
JIMOKCH A KHCIOPOAOM Bo3Iyxa Bo3pocia B 1000 pas?
34, Bpukco@Te SHEPrHI0 AaKTHBAUMH peaklldH, CKOpOCTh
xoTopoii npd nepexoxe ot 25°C x 35°C Bripocna B 3 pasa.
DfeMeHTE! 35. ToBepxHOCTHOE HATSKEHHE, KPaCBOH yroJl CMaHBaAHHA.
TEPMOIHHAMHKH 36. Tuppodobuszanms IOBEPXHOCTH.
TIOBCPXHOCTH 37. Pacuér AG Ha 0CHOBaHMH IOBEPXHOCTHOIO HATSDKCHHA.
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3.2 Texymmit KOHTPOIB
Iepedens TPOBOIAMEIX MEPOIIPHATHH TEKYUIEr0 KOHTPOJIS:

1.
2.

1.
2.

W

4
5.
6.
7
8.

9.

10.
11.
12.
13.

14,
15.

Konnoxsuymer Nel,2
KonTtponsaas paboTta

THIOBEIC KOHTPONBHEIE 3a0aH s K KOIIOKBHyMaM Nel,2
Bropoii 3aKkoH TepMOIUHAMHKH.
DHTpOHs KaK (yHKIHI COCTOSHU.
V3sMeHEHHE SHTpOIMK TpH HeoOpaTHMBIX Ipoleccax, [IpHHIMI BO3pacTaHH

SHTPOIHH.

DHTponHA — QYHKLMA TEPMOIUHAMIYECKOH BEpOSTHOCTH. ¥ paBHeHHe bonsnMana.

O0BreauHEHHEIE YPaBHEHHS IEPBOr0 X BTOPOro Hauaud TePMOIHHAMHKH.

Cas3p 2Heprun I n66ca 1 sHepruM ['elbMronela ¢ apaMeTpaMy COCTOSHHEA.

Kputepur HANpaBIEHHOCTH IIPONECCOB H DABHOBECHA B CHCTEMAaX IEPEMEHHOIO
cocTasa.

VneansHpie pacTsophl. PeansHele pacTBOpbL PacTBOpbl ameKTPOIUTOE. CrocoOhI

BBIPAXKEHIS KOHIICHTPAlNH PacTBOPOB.

TeMiepaTypsl KHIIEHHS PACTBOPOB JEKTPOIHTOB H HEINEKTPOIHTOR.
TemuepaTypa 3aMep3aHHs pacTBOPOB.
OnexTponuTayeckas Aucconranys. PacTBOPHI CHIILHEIX 3JIEKTPOIHTOB.
Jlucconuanus Boapl, pH BOJHEIX pacTBOPOB.
OnpenenuTh KOHUEHTpaiio BogHoro pacrsopa KOH, pH pactsopa 9.
a. Bergucrnare pH 0,01 Mons pacTBopa aMmHaka (KOHCTaHTa JMCCOIHALIHH
=2x10-2).
[ToBEpXHOCTHOE HAaTsKEeHHUe, KpaeBol yros cMauuBaHHs.
I'aopodobuzamus  mopepxuocrd. Pacuér AG Ha OCHOBaHME HOBEPXHOCTHOTO

HATSKEHUS.

Tunosoil BApHAHT KOHTPOIBHOH padoTeI:

1. llepBeiit 3akoH TepMoiWHAMHKH. [loHSTHS: BHYTpEHHAA OSHEPrHA, 3SHTANBIHNA,
Ternora. IIpEMeHeHAE IIEPBOr0 Havalla TePMOAMHAMHKE K IIPOUECCaM PaCIlHpeHUs
(c:xaTus) ¢ ygactueM HACAIEHBIX [a30B.

2. Karamus. ['eTeporeHHbIH KaTalHs.

3. JTuarpaMMa COCTOSHHS JABYXKOMIIOHEHTHOH CHCTEMEI ¢ 00pa30BaHHEeM XMMUYECKOTO
COeIMHEHHS INIABAIIErocs 0e3 pasioKeHHMsl.

4, JlaHa peakuus:

H202(>x) = Hy0my + 172020,

AHf (H20, x) = -187,02 xJx/Mons, AHf (H20, ) = -285,84 x]Ix/Mons.
Paccuntaiite AHp.. DHAOTEpMUYECKOH M 3K30TEPMUYECKOH SBILETCS 5Ta PeaKuus?

4. Memoduueckue mamepuanel, OnNpedensioOwjUe NPOYEOYPLl OYEHUBAHUL 3HANUI,
VMeHUH, HasbIK08 U (UAY) onbimMa OeAMENbHOCIMY, XAPaKmepuzylowux 3manst
Gopmuposanus Komnemenyuil

[Iponenypa IpPOMEXYTOUHOH aTTecTalyy pernameHtHpyeTcs [lomoxenneMm o Texymiem
KOHTPOJIE ¥ IPOMEXYTOUHOM aTTecTanny ofygaromuxcs B HUY MI'CY.

4.1. ITpoyedypa oyenuganus nNpu HPOGEOEHUU NPOMEJICYMOYHOU ammecmayuy
obyuaiouuxcs no ducyuniune (mMooyaro) 8 popme sxzamena/oudhepenyuposannozo 3aiema

I[TpoMexyToUHasA aTTeCTAIMs (10 MHCIHIITHEE (MOIYIII0) IPOBOAMTCA B (hopMe 3K3aMeHA

B 3 ceMecTpe.
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Hcnonesyercs yeThipéx OanpHAas IIKAIA OIICHHBAHIS OCBOSHHS, YKa3aHHasi B I1. 2.2.
Hcenonb3y:oTes KpUTEPHK OLEHUBAHKS, YKA3aHHEIE B II. 2.2.

OHeHKa BBICTABJIACTCA IIPCIONABATCIICM HHICTPAJILHO MO BCEM IIOK&asaTeiiM H
KPHTCPHAM OUSHUBaHHL.

OueHKa
Kon Tloporoseiii yposens | YrayGnenunii yposess | IpoasuHyTEE ypoBeHDb
NOKa3aTeNnd «2n OCBOEHMS OCBOEHMS OCBOSHHA
OUCHHBAHHA (neynosmnets.) «3» «dy «5%
(ymosaetsop.) {xopouIo) {oTnHyHO)
3HAET TEPMHHEL 1
3HAET TEPMUHEI U
OTpeneneHus,
He 3HaeT TepMHHOB HO TOTIyCKAeT 3HaeT TEPMUHEI 1 OIIpeieNe 1A,
H OnipeAeAeHHH ONpencacHYA MOXeT CPOPMYIHPOBATE
fpea HETOYHOCTH ped bopnyHp
HX CAaMOCTOATENBHO
(GOPMYIHPOBOK
3HAeT OCHOBHEIE
3HAeT OCHOBHbIE
3aKOHOMEPHOCTH,
3aKOHOMEPHOCTH,
He 3HaeT OCHOBHLIE 3HAET OCHOBHBIE COOTHOIIEHHS,
COOTHOUIEHNS,
3aKOHOMEPHOCTH U 3aKOHOMEPHOCTH, TIPHHIHIE TOCTPOSHHA
MIPHALMIEL TOCTPOSHHA
COOTHOIIEHKS, COOTHOHIEHHA, S 3HaHHI,
[IPHHIHITEL [P HHUHITE] ’ crocobeH
crnocofer ux
TIOCTPOEHHAA 3HAHUH | NOCTpOeHUS 3HAHMI CAMOCTOATENBHO
HHTEPIIPETHPOBATE H OMVHTS HX TOMVIHTS 1
HCTIOAB30BATh A e
HCHO/IB30BaTh
obnagaeT TBEPABIM H
He 3HaeT 3HAET TOJLKO 3HAET MaTepHail TIONTHEIM 3HAHHEM
3HaYHTEJILHON 4aCTH | OCHOBHOM Martepuai JHCITHTLTHHEL B MaTepHaTa AACIHILTHHEL,
MaTepHana JHCHHIUTHEEL, He 3aIaHUPOBAHHOM BIafieeT
JHCIHIUIHHEI, YCBOHI €10 JeTaeit o0nEMe HOTIONHUTENBHBIMU
SHAHHAMH
OTBET HE TIOJOH,
[1aHA TOJNEKO YACTh J@H TIOJTHBIH,
OTBeT He maH HEKOTOPBIS MOMEHTH! B )
OTBETA HAa BONIPOC pazBipHyThIil OTEET
OTBETE HE OTPAKEHE]
3uanus
3-1
onyckaer rpyonie
Aony Py B oTBeTe uMeioTcH B oTBeTe uMeroTcH
OLIHOKH IIpH
CYIIECTBEHHEIE HeCYLISCTBEHHEIS OtgeT BEpeH
H3NOHEHUH OTBETa
OLIAOKH HETOYHOCTH
Ha BOMPOC
JlorHueckH, rpaMOTHO K
Honyckaer
Hepepho usnaraet TOYHO K3NATaeT
HETOUHOCTH B I'pamoTHO 1 MO
HHTEPIPETHPYET MaTepHail AHCITHILTHHEL,
K3NIOMEHHH H CYIECTRY M3NaraeT
3HAHHA. HHATEpPNPETHPYA eTo
HHTEpIpETAIHH Marepuaj.
H3noxenre MaTeprana CaMOCTOATENBHO,
3HaHHH. Jlormueckas
JIOTHYECKH HE crocoGeH
HwueroTcs HapymeHns| NOCHSA0BATEILHOCTE
BBICTPOCHO. CaMOCTOATENLHO €0
JIorHyeckoit H3JI0KEHHS He
He criocoben AHAIM3HPOBATD H JeJIaTh
HOCIIETOBATeEBHOCTH HapyIlleHa,
TIpOHANIOCTPHPOBATE BLIBOJET,
B H3JTOKEHHH, TMoscusronme
U3JI0MKEHHE TToAcHAIOIIHE CXEMBI,
TMoscagronMe PHCYHKH, CXeMBI H
TIOACHMOIIHMH PHCYHKH K IpHMEpPbI
PHCYHKH, CXEMBbI HPHMEPE] KOPPeKTHB! |
CXeMaMH, PUCYHKAMHA TOYHBI U pACKPHIBAIOT
i TpEMepaMH BEITTOJIHEHBI HE TIOIHO TTOHATHEI. CIVBHEY MONYICHHEIX
OTPKAIOT MATEPHA, TYOHHEY )
3HaHHIA.
Vmverpug | He yMeeT BRIONHATE Vmeer VYmeer Vmeer
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V-1 NOCTaB/IeHHEIE BEINOTHATE BEITIONHATE THIOBEIE BBIMOTHATD
NPpaKTHYECKHE NpakTEIecKHe TIpaKTHYECKHE 33JaHHy, | TPAKTHIECKUE 3aaHus
3aaHuA, 3a0aHHs, HO HE BCEX HpeayCMOTPEHHbIE  (HOBBHLIEHHOH CNOXKHOCTH
BeIOpATE THIOBO THITOB. nporpaMMoi
aNTOPHTM PelleHHS Cnocoben pewath
344494 TOJIBKO I10
34JAHHOMY aNTOPUTMY
He MOXeT YBAZLIBATE VMeeT IpHMEHATE
IIpapunpHO MPHMEHAEST
TEOPHIO C TeopeTHiecKyto 6azy
MOJNy4€HHEIE SHAHNIA
HpaxTHKOH, He HcnriTeiBaer IHCUHIUTHHE PR
PH BEIIONHEHKH
MOXET OTBETHTE Ha 3aTPYJHEHHA B I BHINOAHEHHH
NpOCTHIE BOIPOCKHL 0| NpUMEHEeHUH TEOPHH NPaKTHYECKHX 3afaHKH,
060CHORaHHH
BEHIITOJIHEHHIO TIPH pelleH|H 3a5a, N npepJiaraTs
3aaHKH, npH 060CHOBAHUHA 112 aMOTH(;) CcOOCTBEHHEIH METOA
He MOKeT 000CHOBATH pelieHHs P pelleH s,
0H0OCHOBEIBAET X0,
BLIGOP MeTona I'pamMoTHO 000CHOBBIBART
PELICHHS 33834
PELIeHHA 33044 XOZ PeLieHuA 3a71a4,
Hormyckaet ommbxu He monyckaet omnGoK
JoimyckaeT HEKOTOpPLIS
TIPY BHITIQJIHEHHH TIPH BHITOTHEHHH
Homyckaet rpy0sie ouubky npu
3afaHuli, 3aaHHH, NPaBHALHO
omubry mpu BBHINOJHEHHH 3aaHRii,
., | HapylIeHHs JOTHKH 00OCHOBBIBAET NPHHATOS
BHINOJIHEHMH 3aaHHH, He HapyilaloHe
HapyIIAIOIIHE JA0TH PEILCHHA. JIOTHKY peleHds PCIICHHE.
P Ky HenmiteipaeT YP ) CaMOCTOATENRHO
peleHHs JenaeT BEIBOORE IO
3aTPYXHEHHA C aHAMH3UpPYeT 3alaHusA 1
pe3ynbTaTaM pelleHHs
BBIBOJAMH JSHEEE
He cnocobGen
TTostcHsroHTHE pPUCYHKH
TIPOMILOCTPHPOBATS |~ comepar Hoacumomiye pucyHkH | ITogcHMOINE pHCYHKH H
pemeHHe P H CXEMBI KOPPEKTHEL # CXEMBI BEpHH A
omuGKH, 0hopMIEHE!
TIOACHAIOIIEHMH HOBDEKHO TTOHATHEL aKKypaTHO o(opMNIeHE!
CXeMaMH, pUCYHKaMH P
He #enpiThiBaeT He nacneIThIBAST
3a HeHul npu 3@ HEeHMI TpH
Henmiteisaer TPYR p TPYR p
He obnapaer BBIHIQJIHEHUH BBITIOITHE BHU
TPYQHOCTH IIPH
HABBIKAMH EAITIOHE RN CTAHZAPTHEIX 3313, CTAHIAPTHEIX 38]184.
BBITONHEHHSA OTHEIBHBIX Pemenue Uenonezyer noltyueHHsle
MIQCTABJICHHBIX 3a4ad HEeCTAHAAPTHEIX 33724 | HABBIKM NP pelUeHHH
MOCTABIEHHBIX 34124
NpefCTaRJIIeT IUIA Hero CIOMKHEIX,
CIIMKHOCTH. HeCTaHAaPTHBIX 3a1a4
He BrinonuseT
" BHInosHAET TPYOOBEIE
TPYIOBbIe HelicTBuA Brinonnser TpynoBbie | BBINONHSET TPYACBEE
ReliCTBHA MeAJIEHHo, C
HTH BEITIONHAET OYEHB JeHCTBHA, BHINONHAET neffcTeaa GBICTPO,
Harrixn MeJIeHHO, He OTCTaBaHHeM OT BCE IOCTABJICHHEIE BEITIONHAS BCE
’ YCTaHOBIEHHOTO
H-1 JOCTHras 3aaHue, TOCTaBNeHHEIe 3a0aHHA.
rpacuka.
MIOCTABNEHHBIX 32034
BoInolHAeT OBEIS
BreInonBAET TPYMOBBIE Brinonaser ¢ TPYA
BeinmonnseT tpynossie | NeHCTBHA KaUECTBEHHO
DeficTBHA HEeAOCTATOUHBIM
JeHCcTBHA Ka4eCTBEHHO | Oae NpH BbHIOIHEHHH
HEKaYeCTBEHHO KayecTBOM o
CAOMHBIX 3a0aHnit
He moxer
CaMoCTOATeNEHO
CaMOCTOATENBHO BelnosHseT TPY.AOBLIE
BLINONHACT TPYLOBbIE | BHINOJIHAET TPYAORLIE
[IaHHpPOBaTh H JNelicTBHA
JeRCTBHA TONBKO C HeHCTBYA ¢
BEITONHALTE CaMOCTOATENLHO, O3
FAOMOIIBK) HACTABHHKA KOHCYIbTaLeE! y
coOCTREBHBIE TocTOpOHIeH ITOMOIH
HACTABHHKA

TPYHOBBIE XEHCTRUS
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[Iprnoxenne 2 k padoueil mporpamme

Iudp HanmeHnoraHMe JUCUMIUTWHE (MOAYA)
G1.B.104 Du3nyecKas XUMHUL
Kopn HanpassteHus oaroToBKky /
A\ Harip A 28.03.03
CHELUHaIbHOCTH
HanpaeneHHe OAITOTORKH /
Hanomarepuainst
CTIeLHaJIBHOCTh
Haumenosanue (g) OIIOII KoMIOZHUMOHHBIE 1 QYHKIMOHATEHBIE HAHOMATEPHAN
(nanpasaeHHocTh / IpOdhIIE) (akameMuueckiii OakanaBpHar)
Tox Hauana peannsauuyn OTTOTT 2017
YpoBeHs 06pasoBaHHust baxanaspuar
®opma obyueHus O4Has
Toa paspaGoTku/06GHOBIEHHS 2016

Iepedens 0cHOBHOI B JONOJHATEIbHOH y4eOHoH JIaTepaTyphl, HEOOX0UMOI NSt
OCBOCHHS JUCIMILAMHBI

Ne Haumenosanne ABTOp, Ha3BaHKe, MECTO U3NaRHS, Konuuectro Yucno
/1 | THCUHIIMHEL (MOIY/IsT) | H3AATENbCTBO, MO H3NaHUS YHUeOHOH ¥ | 3K3eMIIApoB | o6yHaroLHXCH,
B COOTBETCTEHH C yuebHO-METOAMYCCKOH IMTEPaTYpH, FIEYATHEIX OIHOBPEMEHHO
yueOHBIM [IIAHOM KQIMYECTBO CTPAaHHL H3JaHiH H3YUArOLHX
OHCUHIUTHHY
(MOAYIB)
| 2 3 4 5
Ocnognan iumepamypa:
' HTE MI'CY
1 DusnuecKas XuMUs Kyapawesa, H. C. 20 60

Duznueckas  xuMus  [Tekct]
yaebuuk  ana Gaxamampos / H. C
Kyapawega, JI. T'. bonnapesa ; Cndupckuii
tbenepanbHbilt  yHuBepcHTeT. - MoOckBa

IOpatir, 2013. - 340 c.
3BC ACB
2 ®H3nveckan XUMHA I'puropbesa  JI.C. ®usHueckas xumus | http://www.iprbo 60

I'puropeesa
DIexTpoH.
MOCKOBCKHH

[OnextpoHseii pecypcl: yueGHoe nocobre/ | okshop.ru/26215
TEKCTOBEIE  jaHHble.— M.

CTPOMTENbHBIH yHHBepcurer, Al Ilu O3p
Mepua, IBC ACB, 2014,— 149 ¢,

JI.C.,, Tpudonora O.H.—

roCYA4apCTBEHHEIH

Honoanumenvruas aumepamypa:

HTBE MI'CY

3 huzHueckas XUMus Aprtemog, A, B. 20 60

2013, - 284 c.

Dusmueckan  xumusa  [Tekcer]
y4eGHUK 1M CTYLBHTOB  yupeiKueHui
BLICIHEro nmpodeccuoanhiioro obpasopanus
/ A. B. ApremoB. - MockBa : AKamemns,

35C ACB
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4 Ouznueckas XUMUS

Tpuropeea  JI.C. [IlpuxnagHad XuMHs
[DnexTponnsiii pecype]: yueBGnoe nocobue/
Ppuropsesa  JI.C, Opnosa AM.,
Tpudiorora O.H.— DHEKTpOH. TeKCTOBBIE
JIAHHBIE, —— M. Mockorckuii
FOCYAPCTBEHHBIH CTPOHUTENBHEIH
yuueepcuret, Aji [Th Dp Mepua, 35C ACB,
2015.— 216 c.

http://www.iprbo
okshop.ru/35439

&0

5 PU3nLecKas XUMH

Maxapos AT Teoperrnueckue H
NpaxTHYECKHE OCHOBRL (H3MYeckoll XHMUH
[SnexTpounpli pecype]: yueGHoe nocobue/
Maxkapor A.I'., Carmpma M.O., Paznobpeck
LA — ONnexrpoH. TEKCTOBbIE IaHHBIE.—
Openbypr: Openbyprekuit
rocynapcTeenHrlif yuupepeuret, 35C ACB,
2015.— 172 ¢.

htep:/rwww.iprbo
okshop.ru/52335

60

6 Guageckast XUMUs

Pomanenko E.C. ®Duzuueckas  XHMHA
[Duextponneii pecypel: yueOuoe nocobue/
Pomanenko E.C., ®panmesa HH—
OnexTpoH. TEKCTOREIE IAHHBIE.—
Crasponons: Craepononsckuit
FOCYNAPCTREHHBIH arpapHeili YHHBEpCUTET,
Ilaparpad, 2012 — 88 c.

http://www.iprbo
olshop.ru/47378

£0

Cornacosato:

HTB

dama ’L/

Hodnuecon, OHO
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Ipunoxenue 3 x paboucit porpamme

Iudp HapmenoBanue JHCLHIIHHBE (MOZYJIs)
b1.5.10.4 du3MYecKas XMMHI
Kon nanparseHns MOJATOTORKH /
A nafip A 28.03.03
CHELMAIBHOCTH
HanpagrneH#e noJrOTOBKH /
Hanomarepuansr
CIELHATIbHOCTD
Haumenosanue (a) OITOIL KoMmno3uiuorHse B QYyHKIMOHAILHEIC HaHOMAaTePHAaTIbl
(HanparAeHHOCTS / IPOGMIIE) (axaneMuuecckuii baxkanaspHar)
I'on Hayana peanusatn QIO 2017
YpoBeHb 00pa3oBaHus baxamaBpHaT
DopMa obyuenus ouHAag
T"ox paspaboTki/06HORNEHYSR 2016

Ilepevenn nporpaMMaore obecneqyers, HEIMOJAB3YEMOY0 IPY 0CYIECTBICHHH
00pA30BATENLHOI0 NpoNecea Mo JHCHHILTHHE (MOIYJII0)

Ne Haumenopanue pasjena HanmenopaHue nporpaMmMHOTO Tun nunensuu
JUCHMILIHEE] {(MOAYIIS) obecneueHnA
1 Bregenue Microsoft Office Open License
2 | 3aKoHBI XMMHUYECKOH TePMOTHHAMHUKH, . .
XUMUYECKO® U (basonoi paiﬂoaecne Mierosoft Office Open License
3 PacTBOpbl, KMHETHKA H KaTanuz Microsoft Office Open License
4 DaeMeHTHl TePMOIUHAMMKH Open License
Microsoft Office

MOBEPXHOCTH
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[Tpusioxenue 4 x paboyelt mporpamMme

Mudp HaumMeHOBaHHE JUCIHIUTHHEI (MOIYIIS)
51.5.10.4 PDusuveckas XHMHS
Kon HanpaeneHHs NOATOTORKH /
A Hanp " 28.03.03
CIIELIHANBHOCTH
Hamnparaerue noaroTopku /
Hanomarepuanst
ClIELHANBEHOCTh
Haumenopanue (1) OIIOI1 KomrrosuiionHee 1 QyHKIHOHATBHEIE HAHOMATSPHAITD
(HanpaBNeHHOCTE / IPOQHHNE ) (axapeMuyeckui Gaxanaspuar)
Top Hauana peanmzaru QITOTT 2017
YposeHs obpa3oBaHus OaxanaBpuar
Dopma obyvueHus O9Has
"oz pazpaboTkH/00HOBICHKS 2016

Ilepedens MaTEPHATBHO-TEXHHYECKOTe O0eCIIEYeHHs N0 AHCHHNIIHNE (MOXYII0):

Ne Ne w HaMMEHOBaHHE OGOP}’,E[OB&HHBEX

n /;1 Bup yuebnoro zanatus | Haumenopanue oGopyaosanus | yueOHBIX KaOHHETOB, OOBEKTOR NS
TIPOBCACHHA NPAKTHYCCKHIX 3AHATHH

I 2 3 4
VuebHbie ayEHTOPKM A IPOBEIEHHS
3aHATHH JEKIHOHHOTO THIIA,

OCHAIIEHHbIE CTALHOHAPHBIME /

1 ey MOGHIBHEIMH (TTepeHOCHBIMH} 129337, r. Mocksa, 11, SIpocaasckoe, J1.24,
HabOpaMy JeMOHCTPALHOHHOTO xopn.7, nomewmente 8 komm. 14, 64,
myaeTHMeHiHOrO 0BopyaoBaHus
{npoekrop, Muxpodion, Sxpan,

KOMITBIOTEP)
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Jla6opaTopustii
NPaKkTHKYM

VueGuas ayaHTOpHA A5 IPOBEACHHS
3aHATHIT CeMUTIAPCKOTO THITA,
ocHauteHnan: SlabGoparopusn "Xumun',
Komnsiotepusiii knace: 9
NEPCOHATEHBIX KOMITLIOTEPOE C
keaurypauueii: 3,3 FT'u, HDD 1000
F6, RAM 4 6, Video RAM 2356 M6,
DVD-R/RW, monutop 19 7, npoextop
Toshiba TLP 781 {1 wr.), nasepHurii
npruTep ¢ kadeaeMm (1 1WT.), npuHTEp
LG 1010 (1 wrt.), 5 nepconansHeix
KOMOBIOTEPOR ¢ KOH(pUTypanuei: |
I'Fu, HDD 40 T'6, RAM 116, Video
RAM 64 M6, DVD-R/RW, monuTtop
17 " ,npoexrop Toshiba TLP 781 (1
WIT.);

TNaGoparopus "Xumuu": INeus
smy(peapnan LF-7/13-G2, Hikad
cyunnenbif LE-25/350-VS1;
JlaGopartopus "XuMuu™:
Axsagucruagrop I3 10, bars
sosanans LT-TW 18 LABTEX;
JlaGoparopus "Xumun": PH-metp
crauoHapHeiii Santorios PR-F1P11 (3
urr.), Meus myQensuas LF-7/13-G2;
JlaBopatopus "Xumun": Baus Bognnas
[13-4300, BeutuasuuoHusii GI0K Ans
wxaos, Beenl 100 rp/0,1 mr, Tleus
mydrensuan LF-7/13-G2, Illkad
cymmneneii LF-25/350-VS81;
JaBoparopus "Xumun": ITeus
My(enstas LF-7/13-G2.;
JlaGopatopus "Xumun"; DAeKTPOHHLIE
Bechl aHanuTHHeckHe Sartogosm CF
124-C, Daexrporumrka HP 550;
TNaBopatopnsa "Xumuu": PH-metp
KkapMaHHbit Santorios PT-10P, PH-
MmeTp craumonaphslii Santorios PR-
FIP1T, TTepemeninpatoniie
yerpoficrso LS-210, PorauuoHntelit
BHCcko3uMeTp 2300 RV2-L, llxad
cyumnsHslit L8-25/350-VG2,
DAEKTPOHHBIEC BECH ARAMUTHUCCKHE
Sartogosm CF [24-C.

129337, r. Mocksa, m.Spocnasckoe, 1.26,
KOpIL.2, TOMEIICHHE | KOMH.
44.55,56,58.60,60a,61,62,74.

TTpaxTuveckue 3anaTus

YueOnas ayAHTOPHS A NPOBEACHHS
3auATHI CeMHUHAPCKOTO THIA,
OCHALICHHAS CTALHOBAPHLIMH {
MOOHIBHLEMH (TEPEHOCHBIMH)
HabopaMH AeMOHCTPALHOHHOTO
MyRBTHMeANHHOTO 000pYAOBARUA
(11poeKTop, MHKPO(OH, 3KPaH,
KOMIIBIOTEP)

129337, r. Mocksa, w.flpociasckoe, 1.26,
kopn.2, nomeutenye |, kome, 36,362,360,
40,40a, 47, 47a

CamocToaTensHad padota

[Momewensne 1t CaMOCTOATENRHO
paBoTel 06yualouiXes, OcHAlLEHHOE
29 nepCoHANBHEIME KOMITBIOTEPAMH C
rkoRQurypawneii: 1,6 I'Tu, HDD 80 T,
RAM 1 I'G, Video RAM 128 MG,
DVD-R/RW, monutop 17 7

129337, r. Mocysa, 1w, Slpocnasckoe, 11,26,
KOpH.2, MOMEIIEHHE 6, KOMH. 3.




