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1. LEJUA OCBOEHUS JUCLHUTLIUHBI

LlensiMu OCBOEHMS TUCLMILIMHBI (pU3MUECKasi U KOJUIOUIHAS XUMHMs SIBJISIOTCS
(opmMHpOBaHHE y CTYAEHTOB 3HAHMH MO OOLIMM 3aKOHOMEPHOCTSIM IPOTEKAHHUSI
XUMHYECKUX PeaKLUi, yMEHHE JIeIaTh HEOOXOIUMbIE pacyeThl, IPOBOAUTH OLIEHKY
KOHEYHOI'O pe3ysbTaTa peaklMU U e€ HalpaBlIeHHS B 3aBUCHMOCTH OT BHEIIHUX
yciaoBuid. Pu3ndecKas XUMHUs yAeJseT [1aBHOe BHUMaHUE HUCCIIeI0BAHMIO 3aKOHOB
NPOTEKaHUs XUMHYECKHUX IIPOLIECCOB BO BpPEMEHHM H 3aKOHOB XHMHYECKOI'O
paBHOBecHs. 3alayd IUCUMILIMHBI 3aKIIOYAIOTCS B MpPECKa3aHWH BPEMEHHOIO
X0J1a XHMHYECKOTO MPOLECCa U €r0 KOHEUHOTro pe3yJsIbTaTa B Pa3InYHbIX YCIOBUIX
Ha OCHOBaHMHM JIaHHBIX O CTPOGHMM M CBOWCTBAaX MOJIEKYJI BEIIECTBa,
COCTABJIAIOIIMX H3y4YaeMylo cucTeMy. O4eBUJIHO, YTO 3HAHME MeXaHHU3Ma U
YCJIOBUH IPOTEKAHHWs XUMHUYECKOW PEaKIMH IO3BOJISIET YIPABJIATH XUMHYECKUM
[IPOLECCOM, B TOM YMCJI€, IPOTEKAIOIUM B KJIETKaX dKHBOTO OpPraHU3Ma.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

Kypc dusuyeckoii 1 KOJUIOMIHOH XUMUH U3y4daeTcsi B 0a30BOM 4acTh y4eGHOro
miiaHa. JlucuumiHa Gusudeckas M KOJUIOWAHAS XUMHs, 3aHUMas MOrPaHUYHOE
[I0JI0’KE€HUE MEXy ABYMsSI OCHOBOIIOJIATaloIIMMHU HayKaMu - (GU3UKOH U XMMHEIl,
ITO3BOJISIET M3Y4aTh CJIOXKHBIE SBJIEHHS MAaTePHAIbHOIO MHpa C PasHBIX CTOPOH,
YYUTBIBasl JUAJIEKTUYECKUH XapaKTep UX B3aUMOCBS3U U B3aUMOIECHCTBHUSL.

[TockonbKy (usnyeckas U KOJJIOWAHAs XHUMHsL SIBJISIETCS IIOrPAHUYHOMN
HayKOM, HaXOJIMIIEHCs Ha CThIKE (QU3UKH U XMMUH, TO OHA, O6€3yCI0BHO, CBA3aHa C
OTHMH  Y4eOHBIMM  JUCUMIUIMHAMM, C  JPYroil  CTOPOHBI, COBpeMEeHHas
aHAJINTUYeCKasl, OpraHuveckas XHMHM BCe B OOJbLIEH CTENeHH IMONb3YIOTCS
(pU3UKO-XUMUYECKMMH METOJaMM JUIsl pellieHHs CBOMX mpobiem. Ilpu BbIBOzE
OOJILIIMHCTBA ~ ypPaBHEHMH  (U3MYECKOW  XHMHH  MCIIONB3YEeTCSl  BBICILAS
MaTeMaTHKa.

3. KOMIIETEHIIMH OBYYAIOWET OCsl, ®POPMUPYEMBIE B
PE3YJbTATE OCBOEHUSI TUCLHUITJINHBI.

B npouecce OCBOCHU JITaHHOM AUCHUIUIMHBL CTYOCHT OOJDKEH 06HaIIaTI>

ciielyrolen npohecCHoOHaIbHON KOMITETEHIIUEH:



- CHOCOBHOCTBIO UCIOJIB30BaTh JKOJOTHYECKYIO TPaMOTHOCTh MU 0a3oBbie
3HaHUS B O6yacTH (HU3MKH, XMMHH, HayKe O 3emje U OHOJOTHM B XXHU3HEHHbBIX
cuTyalMsX;  MPOTHO3UPOBATh  IMOCIEACTBHSA cBoeil  mpodeccuoHaIbHON
JIeSITeIbHOCTH, HECTH OTBETCTBEHHOCTD 38 CBOU PEIICHUS (OIIK-2).

[Tocne 3aBepUICHUsI OCBOCHMA JUCHHUITIIMHBI « dusnueckas U KOJUIOUAHAS XUMUSD
CTYACHTBI JOJIKHBI:

3HaThb:

_ OCHOBHbBIE TIOHSTHSI B 00JIACTH (DU3MKM, XMMUH, HayKe O 3eMJle U OHOJOruu B
sxu3HeHHbIX curyarusx (OIIK-2)

YmMmerh:

- IPOTHO3UPOBATH MOCIEACTBUA CBOEH MpodeCCHOHANBHON NEATEbHOCTH,
HeCTH OTBETCTBEHHOCTH 3a cBou petenus (OIIK-2)

Baagern:

- CIIOCOOHOCTBIO HCIIOJB30BaTh JKOJIOTMYECKYI0 TI'PaMOTHOCTb  IIpH
uccienyembix npoueccax (OINK-2)

4. CTPYKTYPA U COAEP)KAHUE JUCHUIIINHBI.
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OcHoOBHOeE coaep:kaHue Kypca

l.  Xumuueckan mepmoounamuxa.

1.1.  IlpunoxeHue nepBoro Hauajua TEPMOAMHAMUKU K XHUMHYECKHUM IPOLIECCAM.
Tennoemkocts razos. TemnoemMkocTu cpefHsist U UCTUHHAs. TerutoBbie 3G PeKTh 1
MX OIBITHOE OlpeseseHue. 3aKOH MOCTOSIHCTBA TEIUIOThI peakuuu (3akoH ['ecca).
CBs3p M@XIY TEIUIOBBIMH d(deKTamMu MpH MOCTOSHHOM OOBbEME M MOCTOSHHOM
nasnenuu. Ilpunoxenne 3akona ['ecca k pacdery TemioBbIX 3()PEeKTOB peakiiuu.
CranzapTHble TEIUIOTBl CrOpaHusi, PAacTBOPEHHUs, OOpa30BaHHs. 3aBUCHMOCTH
TemnoBoro 3@dexra or TemnepaTypbl. 3akoH Kuprodda. Tabnuiel cTanaapTHBIX
DHTAJIBIIMA M pacyeTel C MX IIOMOIIBIO TEIUIOBBIX 3(hdeKkToB (HM3MeHeHue
SHTAJILIIMHA MM BHYTPEHHUX SHEPIUil) IPH UHTEPECYIOIINUX TeMIiepatypax. Pacuer
TEIIOBBIX  5()(EKTOB HAa OCHOBAHUM  OMITUPUYECKUX  3AKOHOMEPHOCTEH.
HexoTopble 3aKOHOMEPHOCTH B TEPMOXUMHH.




1.2. OOpaTtumble Mpolecchl KakK IMOCIEN0BATEIbHOCTh COCTOSHUN PaBHOBECHSI.
[lpumep oOpaTUMBIX U HeoOpaTHMBIX IponeccoB. lloHsTHE O MaKCHMalbHOH
paboTe. YcCOBUS MOJydeHMs MaKCHMalbHOM pabotel mo uukiay Kapho.
HamnpaBieHHOCTh mpolieccoB B INpupoae. OOpaTUMOCTh XMMHYECKHX PEaKIHMH.
BTopoe Hayano TepMOJUHAMUKH, €ro pu3nyecKkuil cMmbici. [lonsaTre 06 SHTpONHH.
dopMyIMpPOBKa BTOPOr0 3aKOHA TEPMOJUHAMMKH.

1.3. Xapakrepuctudeckue (GYHKUUH. OHTAIbIHS, BHYTPEHHssS OJHEprus,
M30XOPHO-U30TEPMHUUECKUI 51 M300apHO-H30TePMHUUECKU I MOTEHI[UAJIbI.
TepmonrHaMUYecKre YpaBHEHUS COCTOSIHUS, CBA3BIBAIOIIME XapaKTePUCTHYECKHE
(GyHKLMK peaqpbHOro rasa. M300apHslil HoTeHIMAl UIEAIBHOIO U PEalbHOIO ra30B.
[IpencraBineHue JeTy4eCcTH U aKTMBHOCTU BeleCTB. MeTobl pacyera JIETy4eCTH.
YpaBHEHUE COCTOSIHUSI pealIbHBIX I'a30B, BELIECTB.

1.4. XuMudeckui noreHuuajg. PacyeT XMMHYECKOro moTeHI[Majla KOMIIOHEHTA B
razax u pacTBopax.

2. Pacmeopui

2.1. Tepmunonorusi. O01mas xapakTepucTuka pactBopos. [lapuuanbHbie, MOIbHbBIE
BEJIMYUHBI W MX 3HA4YeHHEe B TEPMOJMHAMHKE pPACTBOPOB. 3aBUCUMOCThb
pPaBHOBECHBIX CBOMCTB pPAacTBOPOB OT XUMHYECKOIO IIOTEHIMana M JApPYyTHUX
BEJIMYMH.

2.2. WpneanbHble pactBopbl. [IpenenpHo-paz0aBieHHbIE pacTBOPHI. YpaBHEHHE
Payns u ['enpu. PactBoprMOCTE ra3os.

2.3. PazbaBnenHble pacTBOpbl. I[loHW)KEeHHE Temmeparypbl 3aMep3aHusi U
MOBBIIIEHHE TEMIlepaTypbl KUIEHUs pacTBOpoB. (OcMOTHUYECKOE JIaBlEHUE.
Onpenenenre MOJIEKYJIIPHOIO Beca M CTENEHH IUCCOLMALMU PacTBOPEHHOIO
BellecTBa.  Pacnpenesnenue  pacTBOPEHHOrO  BeLIECTBA  MEXAY  ABYMs
HECMEIIMBAIOIIUMUCS paCTBOPUTENIMU. DKCTPAKLUS U3 PAaCTBOPOB.

2.4. PeanpHble pacTBOpbI. llooXXuTesnpHbIE M OTpULIATENIBHBIE OTKJIOHEHHUS OT
3aKoHa Payisi. 3aKOHOMEpHOCTH 001LEero JaBieHUs Mapa JeTy4uX cMeceil. 3aKoHbI
KonosasnoBa. CoBeplleHHbIE U PeryJsipHbIE PACTBOPBI.

3. Kunemuxa xumuyeckux peaxuyuit.

CkopocTh XUMHYecKO# peakiiMi. OCHOBBI XMMUYECKON KMHeTUku. KuHeTnueckoe
ypaBHeHue peakuuu. KoHCTaHTa CKOPOCTM M KHUHETUYECKUU TOPSIOK peaKIIMH.
CriocoObl ompenieleHns] KOHCTaHThl CKOPOCTHM M mopsinka peakiuu. [lonstue
JJIeMeHTapHOro axkrta peakuuu. IIpoctele peakuuu. Knaccudukanus mnpocThiX
peaxiui Mo MOJIEKYJISPHOCTU. 3aBUCMMOCTh CKOPOCTH PEaKIMU OT TeMIIepaTyphl.
DHeprusi akTUBalMU. Beruucinenue 3Hepruu akTHBalKH.

4. Konnouonasa xumus.



4.1. OrauuuTenbHblE TPU3HAKA JUCIEPCHBIX CHUCTEM: TI€TEPOreHHOCTh M|
nucnepcHoctb. OOBEKTHI U3yUeHHUs, 3a]1la4M U METOMBI UCClIeI0BaHus. Pa3inunbie
CrIoco0bl  KJIacCH(UKAIMU JUCIEPCHBIX CHUCTEM. ['eomMeTpuyecKHe MapaMeTphbl
IOBEPXHOCTH. YCTOMYMBOCTb — LEHTpajbHas NpoOjeMa KOJUIOMIHOH XHMHH.
CelMMEHTAlMOHHAsl U arperaTiBHasi yCTOH4MUBOCTh. JIModuiabHble U THO(GOOHBIE
aucriepcHble cuctemsl. [Ipoliecchl, HapymaroKe YyCTORNYMBOCTD: H30TEPMHUECKast
IeperoHKa BelIecTBa, MepeKpUcTalan3anus, koarymsuus. CeldMeHTalnOHHbIH
ananus. JluddepeHuuanbHas KpuBas paclpelesieHusl YacTHIl I10 pa3Mepam:
WHTErpaJibHasi KpHBas; [OCTPOCHHE HMX U3 [AHHBIX I10 KMHETHUKE HaKOIJICHHs
ocazka. LlenTpudyra U ee npUMeHEeHUe B IUCIIEPCHOHHOM aHaJlu3€e. ArperaTuBHas
yCTOWYMBOCTH AUcHepcHbIX cucteM. OcHOBBI Teoprn CMOIyX0OBCKOro. beictpast u
MeJJIeHHAsl KoaryJIsiLusl.

4.2. BnusiHMe KOHLEHTpPALlMM ¥ IPUPOABI DJIEKTPOJIMTAa Ha BEJIMYHMHY M 3HaK
KOJUIOMAHBIX dYacTuil. JInoTrponHbie psiabl. M30351€KTpuyeckoe COCTOSHHUE B
JUCIIEPCHBIX ~CHUCTEMax: METOJbl ONpeNeNeHUsl H303JEKTPUYECKOH TOYKH.
[TpakTHYecKUe MPHIOKEHUS! 3EKTPOKUHETHYECKUX siBjieHHH. MoHooOMeHHbIe
cBoiicrBa nmouB. OOeccoiMBaHWe BOJBI C MOMOIIBIO MOHHOro oOMeHa. OuucTKa
CcTO4YHBIX BoA. KMoHooOMeHHass azncopOuUMs B THMUIEBOM IPOMBILUIEHHOCTH.
MoeKkyIsIpHO-KHHETHYEeCKHEe CBOMCTBA JMUCHEPCHBIX cHcTeM. OnTthueckue
CBOWCTBaA JUCIHEpPCHBIX cucTeM. Knaccubukauus sBaeHW#, HaOmOgaeMbIX Mpu
MPOXOXKJICHUU CBETa yepe3 aucnepcHyro cucremy. OnanecueHuus. Onruyeckue
METOAbl OINpeleNIeHUsT pa3Mepa 4YacTHLl 30JI1 M HUCCIEJOBaHHE CBOMCTB
JUCIIEPCHBIX CUCTEM: TypOUIUMETpHs], He(eJoMeTpHs, YIbTPAMUKPOCKOIIUSI.

5. OBPA3OBATEJIBHBIE TEXHOJIOTI'MA

M3noxeHue JeKUHMOHHOIO Kypca OCYIICCTBJIACTCA B BUAC YCTHBIX JIEKLMH C
I[IPUMEHECHUEM DJICKTPOHHBIX CPELCTB 06yquH5{.

B kadecTBe JEMOHCTPAlMOHHOIO Marepuana HCIOJB3YIOTCS PHUCYHKH U
TAOJIMIBI 10 U3JIaraeMOMy MaTepuay.

I[.HSI JydlIiero YCBOCHHS TCOPETUUYECKHUX OCHOB B IIPpOUECCE H3YUCHMUS
JUCLHUIIIMHBI HCIIOJIB3YIKOTCS Ha60paTOpHBIe pa6OTBI, IMO3BOJIAIOIIIME HArJsJIHO
OpeaAcTaBuTb MHOTHE (1)1’13I/IKO-XI/IMI/I‘IGCKI/I€ IMPpOLIECCHI.

HNuTepakTUBHBIE METOAbI OOyUEHHUS.

[Ipy mpoxXoXXaeHUuM J1abopaTOpPHOIro MpakTUKyMa CTyAEHTaM IIpejjiaraeTcs
paboTrarh B MalbIX TIpyMnax: ydyeOHas rpymnma pa30uBaeTcss Ha HECKOJIbKO
HeOoNpIIMX rpynn — no 2-3 denoBeka. Kaxnas rpynmna BBIIOJHSET 3aJaHuE
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(1abopaTOpHBIE OMBITHI) U3 J1aOOPaTOPHOro mpakTukyMa. [Ipolecc BbINOJHEHHS
OCYIIECTBJISIETCST Ha OCHOBE OOMEHa MHEHHH U BbIOOpa ONTHUMAIBHOIO IIyTH
pelleHH s, T.e. UCIIOJIB3YeTCsl MeTOJ] pa30opa KOHKPETHBIX CUTYaLUH.

Ha ocHOBe MOJy4eHHBIX HAHHBIX [0 BCEM OIbITaM KaX/Ibld CTYAEHT
3aIloJIHIEeT CBOHM JIaOOpaTOpHBIN JXypHall, IJie 3alMChIBAaeT pe3yJbTaThl OIIBITOB,
HaOJIIOJIEHHWS, COCTaBJiieT YpPaBHEHUS pEaKIUMid XHUMHYECKMX IIPOLECCOB,
[POU3BOJUT COOTBETCTBYIOLIHE MaTeMaTHYECKME pacyeTbl M  Pe3yJbTaThl
npejicTaBisieT B BUAE TaOIUL WK rpadu4ecKoi 3aBUCUMOCTH.

Ha cobecemoBaHuu ¢  mpenojaBaresiieM — CTYAEHT  IpeACTaBlsieT
oopMIIeHHBIA OTYET MO JaHHOW J1JabopaTopHON paboTe U OTBEYaeT Ha BOIPOCHI
mpernojaBaTelis, CBsI3aHHbIe ¢ METOAUKON paboThl, pe3yJibTaTaMu U BbiBojgaMmHu. [1o
psity paboT npeaycMaTpuBaeTcs IPUMEHEHHE TECTOBOTO METOIa «3aLUThLY.

['pynnoBass pabora B  XHMHYECKOH  JJaOOpaTOpUM  CTUMYJHUPYET
CorjacoBaHHOE B3aUMOJICHCTBHE MEXJY CTYJEHTaMH, OTHOLLIEHMsI B3aUMHOU
OTBETCTBEHHOCTHU U cOTpyaHUYecTBa. [Ipu GopMupoBaHUU Ipynn y4dUTHIBAETCS
JiBa TpU3HAKa: CTENEeHb XUMHUYECKOW IMOATOTOBIEHHOCTU CTYAEHTOB M XapakTep
MEXJIMYHOCTHBIX OTHOLIEHUH. B psne ciaydaeB cTyneHTaM caMHUM IIpejjiaraeTcsi
pa3dUThCsl HAa TPYIIbI, COCTAB KOTOPBIX BIOCIEICTBUM MOXET KOPPEKTHPOBATHCS
ISl IOBBILLIEHUSI KauecTBa pabOoThI.

B .Ha60paTOpHOM [IPAKTUKYME TIIpU BBINOJIHECHHUHU OTACJIBbHBIX OIIBITOB
HCIIOJIB3YCTCA METOL l'IpO6JIeMHOFO O6y‘leHI/I${Z CTYACHT IIOJIYy4acT 3aJJaHUE Ha
XUMUAYECKUU nponecc, MCTOOAUKY KOTOpOIo OH JOJIDKCH n01106pa'rb
CaMOCTOATECIIBHO, HCXOAd HU3 HMCIOLIUXCA  PCaKTUBOB, 06cym/ms €cc C
npenoaaBaTesieM U 3aTEM IIPUCTYIIUTD K €0 BBIIIOJIHCHHUIO.

JlaGopaTopHbIii NpPaKTUKYM BBIMOJIHIETCS [0 y4eOHO-METOIUYECKHM
ocoOusIM, pa3pabOTaHHBIM NPUMEHUTEIBHO JJIsi CTYAEHTOB COOTBETCTBYIOLIETO
HanpasieHus. llojdydeHHble OKCIEpUMEHTaJbHbIE JaHHbIE  3alKMCBIBAIOTCS
CTylleHTaMu B pabouyro Terpaib. Ilo uroram kaxnoil naGopaTopHOW pabOThI
CTYy€HT OQOpMIISIET IMCbMEHHBIN oT4eT. Hanuuue Takoro npakTuKyMa rmo3Bosiser
CTyJIeHTaM 3apaHee IMOAIOTOBUTHCS K COOECEJOBAHUIO WJIM TECTHPOBAHHUIO IPH
3alllUTe KOHKPETHOMU J1ab0opaTOpHOM paboThI.



6. OLIEHOYHBIE CPEZICTBA JIJISI TEKVYILET'O KOHTPOJIA
VCITEBAEMOCTH, [TPOMEXYTOYHOM ATTECTALIMIM 10 UTOT'AM
OCBOEHUMS JUCLMITJIIMHBI U YUHEBHO-METO/IMYECKOE
OBECITEYEHUE CAMOCTOSTEJILHOU PABOTBHI CTYJIEHTOB

Bompocs! peiituHr — konTpoisi, CPC u 3auera

JIyisl TEKYIEro KOHTPOJISI yCIEBA@MOCTH CTYAEHTOB MCIOJIB3YIOTCS PEUTHUHT -
KOHTPOJb, @ TaK »JKe IpoBepouHble paboTel (TecThl) UL  KOHTPOJS
camocTosATeNbHON paboTel. [IpomexyToduHON arTecTalMel MO UTOTaM OCBOCHUS

JUCHUIIIIUHBI SABJIACTCA 3a4CT.

[TprmMeps! 3a1aHui [U1 NPOBEAEHHS PEUTHHI-KOHTPOJIS:

Peiitunr-kontposns Nel

BOITPOC 1.1. Kakoe u3z nonodceHuu, Xxapakxmepusyloujux MONEKYIIPHO-
KUHemuueckue  Ceoucmea  OUCNEPCHbIX — CUCmeM,  He  COOmEemcmeyem
IKCNEPUMEHMANLHBIM OAHHBIM?

OTBETDI:

1. CreneHb IMCIEPCHOCTH — O3TO BeIUYMHA, OOpaTHas JIMHEHHOMY pasMepy
YaCTHI TUCTIEPCHON (a3bl.

2. Tlo crTemeHM JUCIEPCHOCTH BCE CHUCTEMbl KIACCH(QUIMPYIOTCS  Ha
rpy6ouCIIepCHbIe, MUKPOTeTePOreHHbIE, HCTHHHO—KOJIIOU/IHbIC, MOJICKYISIPHbIE
Y MOHOIUCIIEPCHBIE — UCTUHHBIE PACTBOPEI.

3. K MonexyasipHO—KHHETUYECKUM CBOMCTBaM JUCIEPCHBIX CHCTEM OTHOCSATCH
OpOYHOBCKOE ABHXKEHHUE, TUPPy3Hsl, OCMOC U CeTUMEHTALUSL.

4. BpOyHOBCKOE [BIKEHHE HMMEET MOJIEKYJIIPHO —KHHETHYECKYIO0 MPUPOLY U
SBJISIETCA CJIEICTBUEM TETNIOBOIO JIBUKEHMS MOJIEKYL.

5. SIlBnenue audQy3ur CBOHCTBEHHO BCEM CHUCTEMaM OT MOJIEKYJSPHBIX 0
rpy6oaucnepcHbix. CKOPOCTh HIPOIECcca 3aBUCUT OT BEIMYMHBI U (POPMBI YaCTHI]
JuCriepcHOM (a3pl; Ipolecc HAET TeM ObICTpee, 4YeM BbIlIe TeMIeparypa U
KpYIIHEe YaCTHULIBI.

6. TTockonbKy paBHOMEpHOE paclpejeneHue BellecTBa—dashl 110 BceMy 00beMy

pacTBOpa HarboJiee BepOATHO, mpouecc Au(Gdy3un UIET ¢ yBeIHIYCHUEM SHTPOIUU
1 SIBJISIETCS] CAMOTIPOU3BOJIBHBIM.



7. Tlom KOHIEHTpaluedl J[HUCIEPCHOH CHCTEMBI CJEIyeT CHUTaTh 9HCIO
KIHHETUYECKHIX eIHHUIl — KOJUIOMHBIX YacTHIl B IUHHLE 00beMa CUCTEMBI, T.C.
YHCIIEHHYIO KOHIEHTPALMIO YaCTHLL AUCTIEPCHOH da3bl.

8. Oco0eHHOCTb OCMOTHYECKOI'O JaBJIeHUsI KOJUIOUIHBIX pacTBOpPOB 11O
CpaBHEHHUIO C UCTUHHBIMH — €TI0 MaJlo€ 3Ha4Y€HHUC U HETIOCTOSAHCTBO.

9. Masioe OCMOTHUYECKOE JaBleHHEe 000K KOJIOWIHOM CHCTEMBI 00BSICHSIETCS
TeM, 4TO Onarofapsi OOIbIION Macce YacTUIl JUCIepCHOM (a3bl IIPU OJMHAKOBOH
BECOBOH KOHLEHTPAIMK UKMCIICHHAs KOHIEHTPALMs KOJJIOMHOTO pacTBopa Beeria
3HAYUTEJIBHO MEHbIIIE, Y€EM UCTUHHOIO.

BOMPOC 1.2. Ilpoananusupyiime  ymeepolOeHus,  Xapakmepusyouue
6poyHosckoe 0sudicenue. Kakoe uz Hux ouUOOUHO?

OTBETHI:

|, XaoTmueckoe JBWJKEHHE YACTHIBI JMCTIEPCHOM  (ashl  OXBaThIBACT
ompeleieHHbIH  00beM  NPOCTPAHCTBA, Bo3pacTaloliuii BO  BpemeHd. B
FOPU3OHTAIBHOM  IUIOCKOCTH ~ OH  COOTBETCTBYET BO3pacTalollel IUIOLIA/H,
[IPONOPLHOHATEHON KBapaTy CPE/IHEro CABUIA.

2. Jlnst chepudecKoil JacTHlbl pajiyca r 3Ha4eHHe KBaapara CpeIHero CBUTIa
[PSIMO TIPOTIOPLIHOHATBHO a0COTIOTHOU TeMIIepaType U BpEMEHH HaOMIOeHUS U
0GPaTHO MPOIOPIHOHAIBHO CONPOTHBICHHUIO CPE/IbL.

3. BpoyHOBCKOE JIBUKEHHME CBOHCTBEHHO JTFOOBIM YacTHIIAM KaK OpraHH4YecKoro,
TaK ¥ HEOPTaHMYECKOro MPOMCXoxkaeHus. OHO MpOABIACTCS TeM MHTCHCUBHES,
yeM GOJIbIIIE TEMIIEpATYPa U MEHBIIIE BA3KOCTh CPE/IbL.

4. Korza KOJJIOMHAS dacTHL@ IOJHMMAeTcs B OpOYHOBCKOM JBIKCHUH,
MOTeHIMa bHAs DHEPrHs CUCTEMbI BO3pacTaeT W TEILIOTa OKpY’Karolllen cpelibl
IpeBpalaeTcs B MEXaHMYECKYHo paboTy B OTCYTCTBUHM HayalbHOH Pa3HOCTH
TEMIIEPATYP.

5. BpOyHOBCKO€ [BIDKEHHE — PeaslbHbIH OIIBIT, MMOKAa3bIBaIOIINI, HE3aBUCUMO OT
KaKoli 6bl TO HHU OBUIO MOJIEKYJISPHOM TEOPUHM, YTO BEUYHBIM JBUIraTe]b BTOPOIO
poJIa MIOCTOSHHO “JIeHCTBYeT”, XOTA ¥ HE MOXKECT OBITH MPAKTUYECKHU KCIIOIb30BaH.
BOIIPOC 1.3. Paccuumaiime omHoueHue 3HaveHnull cpedHezo cosu2a acmuy ¢

-9 -7
paouycamu r1=2:-10" m u r;=81 0" M npu ux 6pOyHOECKOM O8UNHCEHUU 30 PABHbLE
ompe3Ku 6pemMetu.

OTBETHI:
1.6,2510°
2.2,5:107
3.5,0-107
4.2,0-10
5.4,0:10°
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BOIIPOC 1.4. Kaxoe u3 ykazaumHvix A61eHUll HE XAPAKMEPHO OISl UCTMUHHO—
KOIOUOHBIX cucmem?

OTBETHDI:

1. Konnounele PacTBOPELI CITOCOOHBI pacceruBaTh CBET HUJIK OIlaJIeCLIUPOBATh, 4YTO
YKa3bIBa€T HA UX HEOAHOPOAHOCTb.

2. KOJ'IJ'IOI/II[HO—I[I/ICI'IepCHBIe CHUCTEMBI CITIOCOOHEI K Auajin3dy, T.€. OHH MOI'YyT OBITH
OUYHMIICHBI OT pa3JIMYHBbIX HpHMeCefI KPpHUCTAJNIMYECKUX BEIICCTB.

3. Yactuupl gucrnepcHod (as3bl MOryT o0najgaTb 3JIEKTPUYECKUM  3apsilioM,
II03TOMY KOJUIOUHBIE pacTBOPbI 0OHAPYKUBAIOT SIBJIEHUE 3JIEKTPOJIN3A.
4. JIi1s KOJUTOMIHBIX CUCTEM XapaKTepHa BechbMa MeieHHast AU Py3usi.

3, BenuunHa 0OCMOTHYECKOTO JdaBJICHUSA I KOJJIOMAHBIX  paCTBOpPOB
XapaKTEPU3YyeTCd MaJlbIM 3HAYCHUEM H HECTIOCTOSIHCTBOM.

6. KomnougHble CHCTEMbl OTJIMYAIOTCSI arperaTMBHOM HEYCTOMYMBOCTBIO U
CITOCOOHBI KOAryJTupoBaTh MO/ BIUSHUEM BHELIHUX BO3IEHCTBUH.

Peiitunr-koHTpOb No2

BOIIPOC 2.1. Uzyuume nonosiceHus, xapakmepusyrowue memoovbl NOJYYEHUA
oucnepcubix cucmem. Kakoe uz Hux nedocmamouno 060cH06anHO?!

OTBETHLI:

1. KostongHele CHCTEMBI, 3aHUMAOLIME [POMEKYTOYHOE ITOJIOKEHHE MEXKIY
rpyOOJMCIIEPCHBIME M MOJIEKYJISIPHBIMH, MOTYT OBITH MONy4eHBl JKOO
Oo0bEeMHEHHEM MOJIEKYJl WJIM HOHOB B arperarbl, JHOO B pe3yjbTare
JMCIIEPIHPOBaHUS OONBIINX YAaCTULL 0 TPEOyEeMbIX Pa3MEpPOB.

2. JlucnieprupoBaHue — 3TO U3MeJIbUEHHE TBEPIBIX UM JKUIKUX TeJl B HHEPTHOM,
He B3aUMOJENCTBYIOIIEH C U3MeIbYaeMbIM BEILIECTBOM, CpELeE.

3. B OpOTHBOIOJIOKHOCTH PACTBOPEHMIO JUCIEPIMPOBAHUE IPOXOIHUT, Kak
IPaBHUIIO, HE CAaMOTIPOU3BOJIBHO, a C 3aTPaTON BHELIHEH paboThI.

4. B oTHeNbHBIX CllydasiXx TBEPJOe TEJIO WM KUIKOCTh MOTYT CaMOIPOU3BOJIBHO
JIMCIIEPTUPOBATBCS B JKUJAKOM cpene ¢ 00pa3oBaHMEM KOJUIOWIHOW  HWIIK
MHKPOT'€TePOTreHHOM TUO(YUIBHON CUCTEMBI.

5. Tlpumep Qu3nUecKoil KOHAeHCcaUUM — 00pa3oBaHUEe TyMaHa: IPHU IOHKEHHN
TeMIIEPATyphl BO3/lyXa JaBlieHUe BOJSHOIO [apa CTAHOBUTCS BbIIIE PABHOBECHOTO
1 B ra3oBoii (haze BO3HHMKaeT HOBas kujkas (dasa.

6. MeTo/1 XUMHUYECKOH KOHJIEHCAIIMU 3aKIF0YaeTcsi B 00pa3oBaHUK HOBOH (a3bl B
rOMOT'€HHOM cpefie B pe3y/ibTaTe U3MEHEHUs COCTaBa CPEJIbI.

BOIIPOC 2.2. Haiimu omuowerue ckopocmell ocedanusi Kanenex 600SHO20
MYMAHa, eciu ux paoukcol pagHsvl COOMEEMCMEEHHO. ¥ =1 O'mur,=1I 0°m
OTBETHI:

1.10°

2.10"

3. 10%
11



4. 107
5.10*

BOITPOC 2.3. B xaxkom u3 npuge0eHHbix npumepos 8eujecmeo OUcnepCcHol (azol
— meepdoe meno, a 6ewecmeo OUCNEPCUOHHOTL CPedbl — HCUOKOCHTb?

OTBETHI:

. IBIMBI, TIBLJIH, CMOT

. MBLIbHBIE TIEHBI, SMYJIbCUH
. THAPO30JI4, OPraHO30JIH

. YIOJIb, CUJIMKarelb

. CIUTIaBbl, CUTAJLJIbI

. He(pThb, MOJIOKO

. MHHEPAJIBI: OIaJjl, )KeMYYT.

N N R W

BOIIPOC 2.4. Kakoe u3 ypasneruil He ciedyem Ucnons306amo OJii ONpeoeseHus.

MONEKYNAPHO-KUHEMUUECKUX — CBOUCME  KONNIOUOHO-OUCNEPCHbIX — CUucmem?
O1BETBI:

1. p=cRT
2. dm= —DAﬁd T
dx

3, M=ttt

3znrN ,
4. Ax’ =2Dr
N I

6znrN ,

rme ¢ — MOJSUIbHAs KOHLEHTpallks; p — OCMOTHYecKoe paBiieHue; D -
koo dunment 1uhdys3un.

BOIIPOC 2.5. Haitimu omHoweHue ocMOmMu4eckux oaenenui JUis JBYX
THPO30JIeH CEPHUCTOTO MBILIbSKA OJMHAKOBOMH KOHLEHTpALUH, HO pPasuYHOM
JIUCIIEPCHOCTH € paglycaMy CHepuIeCKUX MOHOYACTHUL COOTBETCTBEHHO I'= 3-10°
M u r2=6-10'9M.
OTBETDI:
1.3,8:10°
2.8:10°
3.0,7
4.5,0
5.11,0
PedTuHTr-KOHTPOIb Ne3

BOIIPOC 3.1. Osunaxkomemecb ¢  NONONCEHUAMU,  XAPAKMEPUZYIOUJUMU
nosepxrocmmuvie senenus. Karxoe uz nux — neyooenemeopumensno?

OTBETDI:
12



1. TToBepXHOCTHBIMH Ha3bIBAaCTCA TOHKHIl TPEXMEpHbIH CIIOH, 00pa3yIoIIUHcs Ha
[TOBEPXHOCTH KOHTAKTHPYIOIHMX a3 1 UMEFOIUH KOHEUHBIE PAa3SMEDBI.

7. Ha rpanmie pasjena IKHAKOCTE —  Tas paBHOJeHCTBYyOIIas  CHI
MEXMOJIEKYISIPHOTO B3aUMOJICHCTBIS HANpas/eHa HOPMAJIbHO K IMOBEPXHOCTH B
CTOPOHY JKUJKOH (pa3bl.

3. PaGora, coBepluaeMas B H30TEPMHYECKHX ycIoBUsIX B Tpoliecce IMepeBosia
MOJIEKYJIBI U3 OO0BEMHOM }assl B IIOBEPXHOCTHBIH Clloii, paBHa YBEIUYECHHIO
cBOGOHO# TTOBEPXHOCTHOM SHEPTH.

4. TloBepXHOCTHas OSHeprus — 91O paGoTa paspblBa CBsi3eH IPH npoOJIeHUH
TBepABIX Tell, CBSA3aHHAs C yBIUUCHACM [I0BEPXHOCTHU pa3ziena.

5. BHyrpeHHee maBienue — O9TO cuia, ¢ KOTOpOH OBEPXHOCTHBIN  CIION
BO3JeiicTBYeT Ha 00beM (asbl.

BOIIPOC 3.2. H3yuume onpeoenenus, xapakmepusyroujue npupooy
NOBEPXHOCTHO20 HAMAICEHUA. Kaxoe u3 Hux mpebyem ymounenus?

OTBETLL:

1. PaboTa 0Opa3oBaHus eMHALbI MOBEPXHOCTH, coBeplIaeMas IpOTUB CHII
BHYTPEHHErO JIaBJIeHHs, Ha3bIBACTCA [TOBEPXHOCTHBIM HATSIKEHHEM.

7 BeudMHA G — [IOBEPXHOCTHOE HATHKEHNE — ABICTCA k02(hHULHEHTOM
IPOMOPLIMOHAIBHOCTH MEXLY paboToii, 3aTpaueHHON Ha U3MEHEHHE TUTOILAAH
[IOBEPXHOCTH ¥ OTUM H3MCHEHHEM TUTOLIA/IH.

3. CornacHo dKcrepuMeHTalIbHbIM IaHHbIM TIOBEPXHOCTHOE HATsHKEHUE JTMHENHO
yMEHbIIAETCs ¢ POCTOM TeMIEepaTyphl BILIOTB IO KPUTHUECKOH.

4. BeMUMHA 6 XapakTepu3yeT MeKMOTICKYIAPHOC crieruieHne, NoJaspHOCTb
JKJIKOCTH 1 CBSI3aHa C JIUIIONBHBIM MOMEHTOM, [IOJIPU3YEMOCTHIO BEIECTBA U
JUAIEKTPHIECKO POHUIIAEMOCTLIO.

5. Bce yrBepKaeHUs ClIPaBe/UIMBLL.

BOIIPOC 3.4. B kakom cnyiae nepexoo k ciedyrouemy (ppazmenny 6v1600a
ypasHenue adcopoyuu Tub6ca HedocmamouHo 060CHO8aHO?

OTBET:
1. VisMeHeHre cBOOOIHOM SHEPIUH [IOBEPXHOCTHOTI'O CJIOS:

dF = odA + Ado +)_ p,dn, +Zn,d,u, (1)

2. 1o aHAJIOTKHU C yPaBHEHHEM ['u66ca-/lrorema:
Ado + Zn,d,u, =0 (2)
3. OrpaHu4uBasiCh TOJIBKO M30TepPMUUECKUMH NPOLECCaMu 1 pasie/Ins o0e 4acTH
ypaBHeHus (2) Ha A,. 1IoJIyuuM, do = —Z I du,
4, Jins GUHApHOM cucTeMa (unzaexc 1 — pacTBOpUTEIIb, 2 — pacTBOPEHHOE
BemiecTBO do =-Idu, - r',du,
5 Tax KaK du = RTdIna, pomycKas 3aMeHy aKTUBHOCTHY Ha KOHIIEHTPALHUIO JUIA
¢ do

pa36aBneHHb1x pacTBOpPOB, MONIY4YUM [ =———"——
RT dc
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BOIIPOC 3.5. H3yuume nonosicenus, Xapakmepusyrowue npupooy
aocopbyuonneix cun. Kaxoe us nux ne coomsemcmeyem cOspeMenHbiM
npeocmasnenuam?

OTBETDI:

1. AfCOpOLMOHHBIMY Ha3bIBAIOTCSE CHJIBI MEXKMOJIEKYISIPHOTO B3aMMO/JIEHCTBUSA
MeXTy MOJIEKYJIaMHU HJIM aTOMaMH, HaXOAAIIMMHUCS B Pa3HBIX dazax.

2. Kax cuiibl 0c060ro poja afacopOLuoHHbIe CUIIbI 00J1a/Ial0T OpUEHTALMOHHBIM,
MHIyKIMOHHBIM H JUCIIEPCHOHHBIM B3aHMOJICHCTBHEM.

3. JIist TOHUMAHMSs! IPUPOJIbI AICOPOIIMOHHBIX CHJI HEOOXOMMO YIHUTBIBATE, YTO B
aKTe afcopOLKMK MOJIEKYJIa ajicopbaTa B3aMMOICHCTBYET HE C OIHUM, @ CO BCEMH
OIMSKANIIMME aTOMaMK aJcopOeHTa, T.e. ¢ 00BEMOM.

4. TonipHa afACOPOLMOHHBIX CIOEB MOXET JOCTUIaTh ThICAY aHTCTPEM, STOT daxt
yKa3bIBAET Ha JaIbHOICHCTBUE a/ICOPOLIMOHHBIX CHIL.

5. Teopusi MEXXMOJICKYJISIPHBIX CUII [I0Ka3bIBAET, YTO BCE TPH KOMIIOHEHTBI
SHEPrUM MPUTSIKEHMS: OPUEHTAIMOHHAsI, WH{YKIHOHHAs 1 IMCIIePCHOHHAs
COCTABIISIFOLIIE OOPATHO TPOIOPIHOHATBHEI [IECTON CTETIEHN PACCTOSHMS.

Bompocsr k CPC

. Pacuert TeroBbIX 3Qp(PEKTOB XUMHYECKHX PEAKIIUH.

. Pacuer TepMoiMHAMUYECKUX MOTEHIIUAIIOB.

. Pacuer KOHCTAHTBI paBHOBECHSI XUMUYECKON PEaKLIUH.

. Pacuer KOHCTAHT CKOPOCTEH XUMHUYECKUX PEaKIUu.

. Omnpejenenye MOpsiKa PeaKiy pasInuyHbIMU METOAMH.

: SHCKTpOKI/IHeTquCKI/Ie SIBJICHU S
CenquMeHTallMOHHOE paBHOBECHE

Koarynsiiust AUCIEPCHBIX CUCTEM JJIeKTPOTHTaMU
0.Hanucarh ¥ AaTh MOSICHEHHMS] MaTEMAaTHYECKOTO BBIPKEHHS NIEPBOT0 3aKOHA

TEPMOIMHAMMKHN

11.UTto Has3bIBaeTCsi TEIUIOBBIM S(PQPEKTOM XUMHUYECKOH peaklUu U Kak €ro
OIpeeNuTh?

12.Hamnucarh 1 JaTh NOSCHEHHs] YPABHEHHIO 3aBUCHMOCTHU TEILIOBOTro dddeKra
XUMHYECKOM peakivy OT TeMIIepaTypbl [IPU OCTOSHHOM JaBICHIH

13.Kak paccudrarth TEIJIOTy CrOpPaHWS ~ OPraHMYECKOro  COCAMHCHUA,
pacriojiarasi JaHHBIMH TI0 TETIOTaM 00pa30BaHMsl Pa3IMYHBIX BEIIECTB?

14.Harucats (Gopmyly U AaTh MOSCHEHHsS O COOTHOLICHWH OSHTANBIMH H
BHYTpEHHEH SHepruM JUisl JaHHOH TEPMOJIMHAMUYECKON CHCTEMBI

15.Hanucarh MaTeMaTU4ecKoe BBIpaKeHUe U J1aTh MMOSICHEHWE O COOTHOIICHUU
MEXIy H3MEHEHUeM SHTPOIIUH U TEIIOTOH HeoOpaTuMOro npouecca.

1
2
3
4
5
6. Pacder oHepruu aKTHBALMU XMMUYECKOH PeaKLUH.
7
8
9
1

14



Bompocs! k 3auety
. YV ienbHasi MOBEPXHOCTh U pa3Mepbl UaCTHI] B JUCIIEPCHBIX CHCTEMAX
. Kinaccudukanus 1UCIepCHbIX CUCTEM
. [ToBepXHOCTHOE HATSKEHHE
. AICOpOIIMOHHBIE SABJIEHUS
. YpaBuenue ajfcopouuu I'enpu
. YpaBaenue ajicopouun Opeitnmxa
. YpaBHenue ancopouuu JIlenrmropa

0o 3 O Lt A W N —

. AncopOupst Ha OPUCTBIX acopOeHTax
9. CTpoeHHe MHUIIEIUIBI, pacyeT JIEKTPOKUHETHYECKOro MOTeHIMAIa

10. B xakoM COOTHOILEHHH HaXOISATCS MOJISIPHbIE SHTPOIIMMU TpPEX arperaTHbIX
COCTOSIHMIA OJTHOTO BElecTBa: rasa, JKUIAKOCTH, TBepaoro tena? Yro 6osbe?

11. Kak 3aBHCUT OT TeMIIepaTypbl HM3MeHeHHe SHepruu I'mbOca XMMHYECKOU
peakuu? ApryMeHTUPYHTE OTBET.

12. Kak usmeHsieTcst sHeprusi [ enpMrosiplia pyu U30TEPMUYECKOM CXKATHH Taza B
UJIeaIbHOM COCTOSIHUHN?

13. Uto Ha3bIBAETCS HACBIIIEHHBIM ITAPOM JKUJKOCTH?
14. Yto B TepMOIMHAMUKE Ha3blBaeTcs (Gazon?

15. Kak 3aBUCHT JaBjeHHE HACBILIEHHOIO I1apa pacTBOPEHHOI'O JIETYy4ero
BelleCcTBa OT TeMIlepaTypbl?

16. KakoB TepMOJMHAMHYECKUH CMbIC] KO3()(UIHMEHTa aKTUBHOCTH KOMIIOHEHTa
B pacTBOpe?

17. Kakue akTopbl BIHSIOT HAa KOHCTAHTY DPaBHOBECHs, €CJIM pearupyrolyro
CHUCTEMY pacCMaTpuBaTh KaK UealbHyIo?

18. Jlyis KaKux peakiMii KOHCTaHTa PaBHOBECHs paBHA PABHOBECHOMY JTaBJICHUIO B
cHCTeMeE IIPH JIaHHOM TemnepaType?

19. Kak 3aBHCHUT OT MCXOIHBIX KOHIIEHTPALMW pearupyrollydX BEIIECTB INEPUO
MOJTyIpeBpAIeHHs! ISl peaKIui BTOPOro MopsiKa?

20. Hanumwmre u JalTe MOSCHEHUE BBIPQKCHHUIO [JId KOHCTAHTbI CKOPOCTH
peaKuuu repBoro rnopAaaka.
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2.

AN

7. YYHEBHO-METOJUYECKOE U THOOPMAILIMOHHOE
OBECIIEYEHUE JUCLHITJIMHbI

a) OCHOBHas JUTepaTypa

Dusnyeckas u koyonaHas xumus. Hurmarymmaa H.I'. YyeOnoe noco6ue.
2015., 288 c.
Tunosele pacyeTsl 10 pU3UUECKON U KOJUTOMIHON XuMuHM. Bacrokosa A .H.,
3anayuna O.I1., Haconosa H.B., Ilepenénkuna JI.1. YueGHoe nocobue.
2014., 144 c.
[Ipaktruueckue paboTbl MO0 PUINIECKON M KOJITOUAHOM XUMUH IS
CTYACHTOB OHOJIOTHYECKHX CleUaIbHOCTeH By30B. Astekcanaposa C.51.,
Lpipo JI.B. YuebHoe nocobue. 20167, 80 c.
Hyiuraes A.B. JIaGopaTopHbIil MPakTUKYM M0 (GU3UYECKOM U KOJIOUIHON
xumud. 2012, 80 c. (bubnuoreka Bal'y)
Komnounnnas xumus. Yuebnoe nocodue. @pannena H.H. 2013., 52 c.
(bubnuorexa Bnl'Y)

0) 1OMOJHUTENbHASI TUTEpaTypa

1. Kypc koyonanoit xumuu. @punpuxcoepr J[.A. Yuednuk. 2010. 416 c.
(bubnuoreka Bal'Vy)

2. ®Ousnueckas U KoulouaHas xumus. Mapunkuna [.A., Tlonskosa H.II.,
Kosanp HO.M. Yuebnoe nmocodue. 2009., 151 c.

3. OcHOBbl OMO(QU3NYECKOH M KOJJIOMJHOH XHMHH. YueOHOe mnocobue.
bapxosckuit E.B. u ap. 2009., 160 c.

4. IlpakTUKyM [O KOJUIOMJIHOW XUMHUH. YUeOHO-METOIHUYECKOE IO0CoOHe.
Kupnuenko O.A. 2012., 110 c.

B) IEPUOMYECKUE U3TaHHUS:
. Boja: xumusi 1 sKosorusi.
. CopOuunonHbIe U XpoMaTorpaduuecKkue mpoIEeCChl.
. Environ Technol.
. Bocrouno — EBpornieiickuil xypHai nepeoBbiX TeXHOJIOTHH

RS S

I') MHTEpPHET - PeCypChI:
. https://ru.wikipedia.org/wiki/
. http://www.chemport.ru/
. http://www.xumuk.ru/
. http://elibrary.ru/
. http://sci-hub.org/

DN B~ W N -

8. MATEPUAJIBHO-TEXHMYECKOE OBECITEYEHUE JUCIUITJIVMHBI

O6opyioBaHHE [JIsl BBIMOJIHEHUS J1TAOOPAaTOPHBIX PabOT B MpakKTUKyMe 10
(bu3rUecKOr U KOJUIOUTHOW XUMHUH.
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Paboyas nporpamMma IUCLUIUIMHBI COCTaBJI€Ha B COOTBETCTBUU C TPeOOBaHUSIMHU
®I'OC BO no nanpasnenuto: 06.03.01 - buonorus

Pabouyto nporpammy cocTaBuil |} )it Kyxtun b.A.
//

Penenzent: OOO «bMT», k.X.H., Hay4. COprnHH@”}T peTbsikoB A.B.

[TporpaMma paccMoTpeHa 1 0100peHa Ha 3acejaHuu Kadeapbl XUMuu

nporokon Ne Lot /¢ ¢/ 20/ ropa.
Vi )
3aBeayromui kadenpoit i) )i b Kyxtun b.A.

74

PaGoyas mnporpamMma paccMOTpeHa U OJ00peHa Ha 3aceJaHuu y4eOHo-
MeToauueckoi koMuccuu HarpaieHus 06.03.01 - buosorus

[Ipotoxon Ne 6 or20 ok 20/5 ropa -

7/7 % Tpudonona T.A.

JIMCT IHEPEYTBEPXIEHMA

HpenceﬂaTeﬂb KOMHUCCHUH

PABOYEMU ITPOI'PAMMBI JTUCLIMTIJIMHBI ®U3UYECKAS U
KOJUIONJHAS XM

Pabouas mporpamMma oj00peHa Ha y4eOHBIH rof.

ITpotokou 3acenanus kapeapsl Ne OT rozaa.

3aBeyrouuil kadeapoin

Pabouast mporpamMma ofo0peHa Ha y4eOHBIH TOf.

[Tporoxon 3acenanus kapenpsl No OT roja.

3aBeayrouuil kadeapoun
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JINCT MEPEYTBEPKJIEHUS
PABOYEM MPOTPAMMBI JUCLIUILINHBI

PaGouas mporpamma ogobpeHa Ha AL - /¥ y4eOHBIN roj

TTpoTokon 3acenanns kapeapo No o Y or AL LF /fropa

/ 7 \y /2 s J

3aBemyrouuii kKapeapon /267; 2%4A m>/_/f /ﬂlﬁaﬁ;fz’ﬂfg/.
ey

Pa6oyas nporpamma ogobpena Ha /7% - 74 y4eOHBId roj
[Tporokon 3acenanus kadenpsl No 7% or /2 o5 7 rona

/éaBenonmm‘/'I kadempoit Z, ,g 7 S Lpreeperata
Pa6ouas nporpamma ofgobpeHa Ha /07— 7%’ y4eOHBIA roj
IMpoToxkon 3acenanus kagenpst Ne 7# ot L /5 - rona

/faBeﬂymeﬁ Kadenpoi ,///g/ o ///; e2roboln,

PaGouas mporpamma ogo6peHa nad 75 - o5 y4eOHbIHI roj

[Tporokoun 3acenanus kadenpst Ne A7 or 77 L8 /P rojaa
3aBenyromuit kadenpoit 7077 o B

s




