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CnMcok JOKyMEHTOB U MaTepHAJIOB

1. TlepeueHp TMIAHUPYEMBIX pPE3YJIbTaTOB OOYYEHUS MO JIUCIMIUIMHE, COOTHECEHHBIX

CIUTAHUPYEMBIMH Pe3yJIbTaTaMH OCBOCHHS 00pa30BaTeIbHON MPOrPaMMBI

2. Llenb 1 MECTO AUCHMILIMHBI B CTPYKType 00pa3oBaTebHOM MporpaMmbl

3. Conepxanue paboyeil mporpammbl (00BEM MUCHUIUIMHBI, THIBI W BHABI y4EOHBIX

3aHSITHIA, y4eOHO-METOIUIECKOE 00ECIIEUeHNE CaMOCTOSTEIIbHON padOThl 00YJIaArOIINXCS)

4. ®oHJ OIICHOYHBIX CPEACTB MO TUCIUTIIINHE

4.1. TlepeueHb KOMNETCHIMH C YKa3aHHEM JTanmoB uX (opMHpOBaHUS B MpoOIEcCce
OCBOGHHUsSI 00paszoBaTeNbHON mporpaMMbl. OmHMcaHWe TMOKa3aTenell W KpUTEPHEB
OLICHMBAHMSI KOMIETEHIIMM Ha pa3iM4YHbIX 3Tanax HUX(GOpMUPOBaHUS, ONMUCAHHUE ILIKaJ

OLICHUBaHUA

4.2. TunoBble KOHTPOJIbHBIE 33JIJaHUSI WIK UHBIE MaTepUasbl, HEOOXOUMbIE 1JI OLICHKU
3HaHWUW, YMEHUH, HABBIKOB U OIbITa JAEITEIbHOCTH, XapaKTEPU3YIOLUIUX 3TaIlbl
dbopMUpOBaHUS KOMIIETEHIIMI B IMPOILIECCE OCBOCHHUS OOpa3OBaTENbHON MPOrPaMMBI.
Meroanueckue mMaTepualbl, ONpenesiolne IPOoLeIypbl OLEHUBAaHUS 3HAHUW, YMEHHI,
HaBBIKOB M  ONBITA JESATEIBHOCTH, XapaKTEPU3YIOIIMX ATambl  (HOPMUPOBAHHUS

KOMIIETEHIIUN

4.3. Petimune-nian Oucyuniunvl (npu Heooxooumocmu)

5. YueOHO-MeTOIMYeCcKOe U HH(OPMAIIMOHHOE 00SCTICUCHNE TUCITUITITUHBI

5.1. IlepeueHb OCHOBHOH W JTOMOJHUTEIbHOW Y4EOHOH JIUTEpaTyphl, HEOOXOAUMOMN IS

OCBOCHU OUCITUITINHBI

5.2. IlepeueHs pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOM ceTH «HTepHEeT» U

porpaMMHOI 0O O6€CH€‘~I€HI/I$I, H€06XOI[I/IMI>IX JJIA OCBOCHUA JUCHUITIIMHBI

6. MarepuanbHO-TeXHUYECKas 0a3a, HEOOXoaUMas JIJIS OCYIIECTBIICHUST 00pa30BaTEIHLHOTO

nmpomnecca no JUCHUIIINHE




1. TlepeuyeHb MIAHUPYEMBIX Pe3yJabTATOB 00y4eHUsI O TUCIUIITTHHE, COOTHECEHHBIX
CIJIAHUPYEMBIMHU Pe3yJIbTaTaMH 0CBOEHHS 00pa30BaTeJIbLHON MPOrpaMMbl
(c opuenmayueu Ha Kapmuvl KOMNEMeHYUlL)

B pesynbrare ocBoeHUs: 00pa30BaTeIbHOM MPOrPAMMBbI 00 YUYAIOIIHIICS TOJKEH OBJIA/IETh
CIICAYIOIIUMU pe3yabTaTaMi 00y4eHHS 10 AUCHUILTHHE:

OK-1 - cnocoOHOCTBIO K a0CTPAKTHOMY MBIIIUICHHUIO, aHATN3Y, CHHTE3Y

ITK-1 - crtocoOHOCTHIO CAMOCTOSITENIBHO CTABUTh KOHKPETHBIE 33/]a4l HayYHBIX UCCIIeI0BAaHUN B
o0acT (pU3MKH U pelaTh UX C MOMOIIBIO COBPEMEHHOM anmapaTypbl 1 HHPOPMAIMOHHBIX TEXHOIOTHIA
C MCIIOJIb30BaHHEM HOBEHIIIETO0 OTEUECTBEHHOTO U 3apy0eKHOI0 OIbITa

PesynbraTel 00y4yeHus dopmupyemas [Ipumeyanue
KOMITETeHIIHS (C
YKa3aHHUEM KOJa)

3HaHuA 1. 3HaTh OCHOBHEBIE HOI0KEHHUS OK-1
(U3HKO-XMMHYECKOH
TUAPOAMHAMUKH JIJIS1 TIOCTAHOBKHU
KOHKPETHBIX 33/1a4 HAYYHBIX

HUCCIIEJOBaHU I

2. 3HaTh OCHOBHBIC (PU3NUECKUE IIK -1
3aKOHOMEPHOCTHU M METOJIbI (PU3UKO-
XMMHUYECKOH TUIPOANHAMUKI
MHOTO(a3HBIX Cpel, He0OX0AUMBIE
IUISL PEeUICHUsT HAy9HO-

HMHHOBAIIMOHHBIX 3a1a4

YMenus 1. YMeHue ucnonb30BaTh 3HAHUSA, OK-1
MOJTyYEHHBIE B paMKaXxX Kypca
(hUBUKO-XUMHUYECKOMN
TUAPOAUHAMUKH JIJIs1
pelIeHNsIHayYHO-UHHOBALIMOHHBIX

3aga4

2. YMeTh peniatb OCHOBHEIC 3a/1a91 IK -1
CTallMOHAPHOW U HECTALIMOHAPHOU

(bUIBTpaIIUU )KUJIKOCTH

Bianenns 1. Bnaners annapaToMm Teopuun OK-1
(HaBBIKH / ONBIT | (GUIBTPALIMY JUIS pEILICHHs 3a/1a4 B
JeSTeNbHOCTH) | M30paHHON 00IacTH

po¢eCCUOHATBHON IEATETLHOCTH

2. BnaieThIIOHATHITHBIM amapaToM [IK -1




Y METOJIaMH peIIeHUs] KOHKPETHBIX
3a7a4 (PU3NKO-XUMHUYECKON

TuaApOJUHAMHKHA




2. Leap uMecTO AUCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Jucunnnmmna « Puzuko-xumudeckas 2u0poOUHAMUKa» OTHOCUTCS K 8apUamuHoli YacTu.

Jucnunnuna uyyaetcs Ha 1kypce 2 cemectpe.

LenbaucuIuIHbL: QU3UKO-XUMUYECKAsT 2UOPOOUHAMUKA»SIBISIETCS  (DOPMHUPOBAHUE Y CTYICHTOB
HAyYHOTO MHPOBO33PEHUS HAa CTHIKE HayK (M3UKU, XUMUU U TUIPOJMHAMMKHU JJII MPUMEHEHUS STHUX
3HaHU B CBOEH MPOECCHOHATBHOMN 1eATEIbHOCTH.

Jauublii Kype npeaHaszHaueH i cryaeHToB HampasieHus 03.04.02 «Dusuka». Kypce «Duszuko-
XUMHUYECKAs TUIPOIMHAMHKANIO3BOISIET CHOPMYIMPOBATh M PEIIaTh 3a/1a4dl M0 U3YYCHHUIO TPOIECCOB
GbuIbTpauy KUIKOCTEH U Tra30B B IOPUCTHIX CPellaX, B TOM YUCie He(hTEra30HOCHBIX MJIacTax.

Jlis  ycBOEHWS JHUCHUIUIMHBI O0y4aemblid JIOJDKEH o0yagaTh 0a30BOM MaTeMaTHYeCKOH W
¢bu3nyecKkoil MOArOTOBKOM B paMKax YHHUBEPCUTETCKOTO Kypca JUIsl CTYACHTOB (PU3UKOB M HaBbIKAMU
BIIQJICHUST COBPEMEHHBIMHU BBIUUCIHUTEIBHBIMU CpefacTBaMu. OOydaeMblil TOJDKEH BJIaJIeTh OCHOBHBIMH
noHsTusiMu ¢usuku. [lo mpeameTy U MeToay CBOMX MCCIeIOBAaHUM JaHHBIN KypC TECHO CBsI3aH C TaKUMU
npenMeramMu Kak «MexaHuKa CIUIONIHON cpenbl», «MeTolbl yBeTUYeHHsS HE(PTEOTHAauu IUTACTOB» H
«Dusnueckre OCHOBbI pa3pabOTKu HEPTEra3oBbIX MECTOPOXKICHHID» U CIIOCOOCTBYET (hOPMHUPOBAHUIO Y
OyIyIIuX CIEIUAIMCTOB IEJIOCTHOTO MMOHMMAHUS U aHAJIM3a MPOIIECCOB U SBJICHUN B 00J1aCTH M30paHHOM
npodeccuoHaNbHOM e TENIbHOCTH.

Hucturnnuna «®u3nko-xuMuUYeckass TUIPOJMHAMUKA» TMPHU3BaHA IMOMOYb CTYJEHTaM OBIAICTh
HAaBbIKAMU ¥ 3HAHHUSAMH, HEOOXOIUMBIMH [UIsi BBIIIOJHEHUS HAYYHO-HUCCIEI0BATENbCKONH pPaloThI,
BKJIFOYasi BBITIOJTHEHUE BBITYCKHOW KIACCU(PUIIMPOBAHHOW pabOThl, a TaK K¢ HM3YYCHHUIO TaKUX
JUCLUIUIMH Kak «MexaHuKa CIUIOIIHOU cpeabl», «[loazemuas razonuHaMukay.

3. Coaep:xanue padoyeii nporpamMmbl (00beM JUCHHUILINHBL, TUIIBI M BH/IbI Y4eOHBIX 3aHATHI,
yueOHO-MeToIn4ecKoe odecreyeHne CaMOCTOSATEIbLHOI PadoThl 00y4ar0IIHUXCs)

Coneprxkanne pabouelt mporpammel npesactasieHo B [Ipunoxenun Ne 1.



4, DoHJ OLIEHOYHBIX CpeaACTB MO JUMCHUIIJIHHE

4.1. llepeyeHb KOMIETEHIIUI ¢ YKa3aHHEM 3TaNoB UX ()OPMUPOBAHUS B MPOLECCE OCBOCHUS
oOpa3oBaTe/ibHOM NporpaMmmbl. OnucaHue Moka3arTejed U KpuTepueB OLEHUBAHMS
KOMIIeTEeHI[HIi HA PA3JIMYHBIX 3Tanax ux GopMUPOBAHNSI, ONMUCAHUE IIKAJI OLlEHUBAHUS

Kox u popmynupoBka KOMIETCHITHHN:
OK-1-crnocoOGHOCTBIO K a0CTPAKTHOMY MBIIIICHHUIO, aHAITU3Y, CHHTE3Y

Oran [Tnanupyemblie Kpurepnu onieHuBaHus pe3yabTaToOB 00ydeHUs
(ypoBeHb) pe3yIbTaThI
OCBOCHUS 0o0y4deHus
KOMIIETeHIM | (TOKa3aTenu 2 («He 3 5
u JOCTUKEHUS 4
yIOBIETBOPUT | («Y IOBIIETBOpUTE («OTnuu
3aJIaHHOTO («Xoporo»)
€JILHOY) JILHOY) HOY»)
YpOBHS
OCBOEGHUS
KOMITETECHIIHI)
IlepBbrit 3HaTh OCHOBBI | OTpBIBHBIE Hemnounsie Cdhopmupos | Chopmup
JTan ¢duzuKo- 3HAHUSA 3HaHUS aHHbIE, HO OBaHHbIE
(IToporoBsl | XMMHUYECKOMH collepXKaly | u
il ypOBEHB) | TUIAPOJAMHAMUK € npoOebl cUCTEMAT
U TIPOIIECCOB B 3HAHUSA W3UPOBaH
MHOT0(a3HbIX HBIE
cpenax Juist 3HAHUSA
IIOCTAaHOBKH
KOHKPETHBIX
3a/1a4, Hay4HbIX
HUCCIIEIOBAHUMN.
Bropoit YMers OTpbIBHBIE Henonnsie Chopmupos | Chopmup
JTan UCIIOJIb30BaTh | 3HAHMS B 3HaHUS B paMKax | aHHbIE, HO OBaHHbIE
(bazoBbrit 3HAHUS B pamKax Kypca | Kypca (pu3nKo- coiepxalu | U
YPOBEHB) pamKax Kypca ¢buzuko- XUMHUYECKas e Mpooebl CHUCTEMAT
¢buznKo- XUMHUYECKast TUAPOJIMHAMUKA | 3HAHUS B U3UpPOBaH
XUMUYECKas TUAPOAVMHAMUK | MPOIIECCOB B pamKax HBIE
TUIPOJIMHAMUK | @ TIPOLIECCOB B | MHOTO(a3HBIX Kypca 3HAHUS B
a MpoLEeccoB B | MHOrO(a3HbIX | cpenax s ¢buzuko- paMKax
MHOrogasHbIX | cpeaax ajs pelIeHNs HayyHO- | XUMHYecKas | Kypca
cpenax Juis peleHus WHHOBAIIMOHHBIX | TUIPOAUHAM | HU3UKO-
pelieHus Hay4yHO- 3ajad. uKa XUMHYEC
Hay4HO- WHHOBAIIMOHH IIPOLIECCOB B | Kasi
MHHOBAIIMOHHBI | BIX 3a/1a4. MHOrogasH | TUAPOaAH
X 3a7ad. BIX cpeaax HaMUKa
JUTSE MIPOLIECCO
peleHus B B
Hay4yHO- MHoOroga
WHHOBAIIMOH | 3HBIX
HBIX 337]a4. | cpeaax
TUIS
pelieHus
Hay4HO-
MHHOBAI]




MOHHBIX
3ajau.
Tperuit Bnanenue OTpbIBHBIE Henonneie Cdopmupos | Chopmup
JTan HaBBIKaMH 3HAHUSA 3HAHUA aHHBIE, HO OBaHHBIC
(IToBbiIeHH | aOCTPAaKTHOTO | aOCTPAKTHOTO | aOCTPAKTHOTO cojepxamy | u
BIN MBIIUICHUS [IPU | MBILIUICHUS MBIIIUTCHUS TTPU e mpobenbl | cucTemMat
YPOBEHB) peleHnH IPU PEUICHUN | pEIICHUH HaBBIKAMHU M3UPOBaH
KOHKPETHBIX KOHKPETHBIX KOHKPETHBIX aOCTpaKkTHOT | HbIE
3aja4 HAy4YHbIX | 3a7a4 3aa4 Hay4IHBIX 0 HaBBIKH
UCCIEOBAaHUN | HayYHBIX WCCIIEJIOBAaHUN B | MBIIUICHHUS | aOCTPaKT
B o0nacTu UCCIIeIOBaHMi | 06macTu GU3NKO- | TIpU HOT'O
dusuxo- B 00sactu XMMHYECKast pelIeHun MBIIIJICH
XUMHAYECKOH ¢duzuko- THJIPOAMHAMUKN | KOHKPETHBIX | Ml IIPH
THAPOJUHAMUK | XUMHYECKas 3amaq peuIeHun
" THIPOAUHAMUK HaYYHBIX KOHKPETH
u UCCJIEIOBAaH | BIX 33Ja4
Ui B Hay4YHBIX
obnactu UCCIIE/IOB
¢uzuKo- aHuM B
XHMHUYecKas | o0nacTu
rUApOauHAM | PHU3UKO-
UKU XHMHUYEC
Kast
TUIPOIH
HaMHKH
[1K-1- cnocoOHOCTBIO CaMOCTOSITEIPHO CTaBUTh KOHKPETHBIC 3a/aud  HayYHBIX

UCCeIoBaHU B o0nacT (U3MKM M peuiaTh UX C MOMOUIbI0 COBPEMEHHOM ammaparypsl U
MH(OPMALIMOHHBIX TEXHOJOTUHN C UCIIOJIb30BaHUEM HOBEUIIET0 OTEYECTBEHHOTO U 3apyOeKHOTr0
OTIbITA

Oran [Tnanupyemsbie Kpurepuu onieHuBaHusI pe3yIbTaToOB 00yUeHUs
(ypoBeHb) pe3yIbTaThI
OCBOEHUS o0y4yeHus
KOMITETEHIIH MOKa3aTein
( 2 («He 3 5
u JOCTHKEHUS 4
YAOBIETBOPUT | («Y IOBIETBOPUTE («OTnuu
3a/ITAaHHOTO («Xoporto)
€IILHO) JTBHOY) HOY)
YPOBHS
OCBOCHUS
KOMTIETESHIIHIA)
ITepBbrit 3HaTh OCHOBBI | OTpBIBHBIE Henonnsie Chopmupon | Chopmup
aTaI ¢du3uKo- 3HAHUS 3HaHUS aHHbIE, HO OBaHHBIE
(TToporoBeI | XUMHUYECKOM CoJIepKali | U
il ypOBEHB) | TUIPOANHAMUK e Mpo0Oebl cucremar
Y TIPOIIECCOB B 3HAHUS W3UPOBaH
MHOT0()a3HBIX HBIE
cpenax s 3HaHUS
MOCTAaHOBKH
KOHKPETHBIX




3aaa4, HAy4YHbIX

UCCIIE0BAHUMN.
Bropoit YMerh OTpbIBHBIE Henonnbie Cdopmupor | Chopmup
JTan UCIIOJIb30BaTh | 3HAHMS B 3HAHUA B paMKax | aHHbIE, HO OBaHHbIE
(bazoBbrit 3HAHUS B pamKax Kypca | Kypca (pu3nKo- coJlepKal | U
YPOBEHB) paMKkax Kypca | (pu3HKO- XUMHUYECKas e poOeb cUCTEMAT
¢buzuko- XUMHUYECKast TUAPOJIMHAMUKA | 3HAHUA B U3UPOBaH
XUMHUUYECKAs TUAPOJIMHAMUK | IIPOLIECCOB B pamKax HbIE
TUAPOJIMHAMUK | a MPOLIECCOB B | MHOTO(a3HBIX Kypca 3HAHUSA B
a MpoLeccCoB B | MHOTO(a3HbIX | cpenax Jis ¢busuko- pamKax
MHOroa3HbIX | cpeAax AJs pellieHus] HayyHO- | XUMHYecKas | Kypca
cpenax Juist pelieHus WHHOBAIIMOHHBIX | THAPOAMHAM | (pH3HKO-
pelieHus HAy4YHO- 3azad. uKa XUMHYEC
Hay4yHO- MHHOBAIIMOHH IIPOLIECCOB B | Kasi
WHHOBAIIMOHHBI | BIX 33/1a4. MHOroazH | TUAPOAH
X 3ajau. BIX CpeJax HaMHKa
TUISE MPOLIECCO
pelieHus BB
HAy4YHO- MHOToda
MHHOBAIIMOH | 3HBIX
HBIX 337]a4. | cpeaax
TUISt
pelieHus
Hay4yHO-
MHHOBAI]
MOHHBIX
3a/1a4.
Tpernit Buanenne OTpbIBHBIE Henonnsie Chopmupos | Chopmup
aTan HaBbIKAMU 3HaHUS 3HaHUS aHHbIE, HO OBaHHBIE
(TToBbItIeHH | aOCTPAKTHOTO a0CTPaKTHOTO | aOCTPaKTHOTO colepXKalm | u
BIiA MBIIUICHUS] IPU | MBIIIICHUS MBILLUIEHHS TPU e Mpooebl CHUCTEMAT
YpPOBEHB) pelieHuu IIPU PEIIEHUN | PEeUICHUH HaBbIKaMU U3UpPOBaH
KOHKPETHBIX KOHKPETHBIX KOHKPETHBIX aOCTpaKTHOT | HbIE
3a/1a4 Hay4yHbIX | 3a7a4 3a]1a4 Hay4HbIX 0 HaBbIKU
WCCIIEJOBAaHUM | HAYYHBIX UCCIICIOBAaHUN B | MBILIUIEHUST | aOCTpaKT
B o0jactu uccienoBaHuil | obnactu pusMko- | mpu HOTO
buzuko- B o0Js1acTH XUMHUYECKas peleHnn MBILLIEH
XUMHUYECKON ¢buznko- THJIPOAMHAMHUKN | KOHKPETHBIX | WSl TIPH
THJIPOAMHAMUK | XMMHUYECKast 3a1a4 peleHnn
" TUAPOIMHAMUK Hay4YHBIX KOHKpETH
u UCCJIE0OBAH | bIX 3a/1a4
Ui B Hay4YHBIX
o0nactu HCCIIEZIOB
¢buzuKo- aHuM B
XUMUYecKas | o0xacTu
TUApOaMHAM | (DU3UKO-




HKHN

XAMUYEC
Kas
THAPOIN
HAMUKH

[Tokazarenu chopMUPOBAHHOCTH KOMIIETCHITHH:
Kputepusimu onieHuBaHMs SBISIOTCA Oallibl, KOTOPHIE BBICTABIISIIOTCS MPENOJaBaTeIeM 3a
BUJIBI JICATEIILHOCTU (OLIGHOYHBIE CpEACTBA) IO HWTOraM H3yueHHUs MojayJield (pas3zieson
JTUCIUILINHBI ), IEPEYUCIICHHBIX B PEUTUHT-TUIaHEe AUCUUILIUHBI (0711 9K3aMeHa: TeKYIIUA KOHTPOJb
— MakcumyM 40 6ayIoB; pyOSKHBIN KOHTPOJIh — MakcuMyM 30 0ajuIoB, MOOIIPUTEIBHBIE OAJUTBI —
MakcuMyM 10; 0ns 3auema: TEKYIIMH KOHTPOIb — MakcuMyM 50 6amioB; pyOexHBIH KOHTPOIb —

MakcuMyM 50 6arioB, moompuTenbHbIe 6aTbl — MakcuMyM 10).

Ikanel OlleHUBAHHUS:
(0ns1 oK3aMENA:

oT 45 10 59 6annoB — «yI0BIETBOPUTEIHLHOY;

ot 60 10 79 6aI0B — «XOPOLIOY;

ot 80 0a/I0B — «OTIUYHOY.

o1 3ayema.

3aureHo — oT 60 10 110 peiTrHTOBBIX 0a/I0B (BKIH0Yas 10 mMOOMpUTENbHBIX OAJITIOB),
He 3a4TeHO — OT 0 10 59 peTHHIOBBIX OAJIIOB).

4.2. TunoBble KOHTPOJIbHbIE 32/IaHUSI HJIH HHbIE MATEePHAJIbl, HEO0X0MMbIe 1JIs1 OLEHKHU

3HaHHﬁ, yMeHHﬁ, HAaBBIKOB U OIILITA J€ATC/IBbHOCTH, XaPAKTECPUIYIOILIHUX ITAIIbI

(¢opMupOBaHUA KOMIIETEHIMI B poLecce 0CBOEHHUs 00pa30BaTeIbHOM IPOrPaAMMBI.

MeTtoaunyeckue MaTepuaJbl, ONpeae/siiole Npoue1ypbl OLeHUBAHUS 3HAHUI, YMEHUI,
HABBIKOB M ONbITA 1eSITEILHOCTH, XapPaAKTEePU3YIOIIMX 3Tanbl GopMUPOBAHUSA

KOMIIeTeHIMH

Oransl
OCBOEHUSA

PesynbTarsl o0yueHus

Komnerenis

O1ieHOYHBIE
CpelCcTBa

1-# »ran

SHauus

3HaTh OCHOBBI (PU3UKO-
XUMHYECKOM
THJIPOIMHAMUKA
MPOLIECCOB B
MHOTO(a3HbIX cpeaax st
MMOCTAaHOBKH KOHKPETHBIX
3a/1a4, HAyYHBIX
HCCIIEIOBaHUIA.

OK-1

IIpoBepxka
KOHCIIEKTOB

3HaTh OCHOBBI (PU3UKO-
XUMHYECKOM
TUAPOINHAMUKHI
MPOIIECCOB B
MHOTO(a3HbIX cpeaax st
MMOCTAaHOBKH KOHKPETHBIX
3a/1a4, HAyYHBIX

[K-1

10



HCCIIEJOBAHUN.

2-1 aran

YMmenusa

YMeTh UCIIOJIL30BaTh
3HaHMUS B paMKax Kypca
(U3HKO-XMHIYECKas
THAPOJMHAMUKA IPOIECCOB

OK-1

IIposepka
KOHCIIEKTOB,
KoHntponbnas
pabora

B MHOT'O(Da3HBIX Cpeaax JUIs
pelieHus] Hay4HO-
WHHOBAIIMOHHBIX 3aJ1a4.
VYMeTh HCITONIB30BaTh IIK-1
3HaHUS B paMKax Kypca
(hUBUKO-XUMHUYECKas
TUAPOAMHAMUKA MPOIECCOB
B MHOTO(a3HBIX cpeaax JJs
pelieHus: Hay4Ho-
MHHOBAIlMOHHLIX 3a1ad.

3-# aTan Bianenue HaBblkamu | OK-1 KoHntponbnas
aOCTPaKTHOTO  MBIIIUICHHS pabora
Brnaners MIPH PEIICHUH KOHKPETHBIX
HaBbIKaMU 3azaq HAyYHBIX
uccienoBaHuii B oOnactu
(bU3UKO-XMMHYECKON
THJIPOTMHAMUKH

Bnanenue HaBelkamu | [1K-1
a0CTPaKTHOTO  MBIIIUICHUS
MPH PEIIeHUH KOHKPETHBIX
3aja4 HAy4YHBIX
UCCIeIOBaHU B  o0nactu
(U3HKO-XMMUYECKON
THIPOJIMHAMUKHU

3K3aMeHaIII/IOHHbIe OMJIeThI
DK3aMeH SIBIISICTCS OICHOYHBIM CPCACTBOM Ui BCEX 3TAIIOB OCBOCHUA KOMIIETCHITUH.

HpI/IMepHHC BOIIPOCHI AJI1 9K3aMCHA:

I"'omorennsle 1 rereporeHHslie cMecu. @as3pl 1 KOMIIOHEHTHI.

[TpaBuno a3z I'n66ca. [IpuHIUT TOKaTFHOTO U TEPMOJIUHAMUYECKOTO PABHOBECHS
['maponuHaMuyeckre XapakTepUCTUKA MHOTO(a3HbIX MJIM MHOTOKOMITOHEHTHBIX CHCTEM.
3aKOHbI COXpaHEeHUs Macchl (a3 1 KOMIIOHEHTOB.

VYpaBuenue auddys3uu.

Juddy3us B mopucThIX cpeaax.

Amnanu3 ypaBHeHUs JU(Qy3uH B MOPUCTHIX cpeiax.

3aaya 0 pa3MbIBe OTOPOUYKH pACTBOPUTENSI B IOPUCTOM cpeie

XVMUYECKHE PEAKIIMU B THIPOIMHAMUKE.

10 MopenupoBanue copOIUY B TIOPUCTHIX CpeIax

LCoNoOARWNE

OO6pas3ell HK3aMEHAIIMOHHOTO OUIIeTa:
IIpuBeneH B MpUIOKEHNH 3.

[TepeBon onienku u3 100-6ayTbHOM B YETHIPEXOATEHYIO TIPOU3BOAUTCS CIICTYIOIINM 00pa3oM:
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- otinyHO — oT 80 1o 110 6amnoB (Bkmtoyas 10 moompuTensHbIX 0AJIOB);
- xoportio — ot 60 1o 79 6anoB;

- YIOBJIETBOPUTEIBHO — OT 45 110 59 6aios;

- HEYJIOBJICTBOPUTEIHLHO — MeHee 45 6aios.

Kpumepuu ouenku (¢ oannax):

- 25-30 bannoe svicmagnsiemcs CmyoeHmy, eciu cmyoenm Odjl NoJiHble, pa3eepHymole
omeemvl Ha 6ce meopemuyecKue 60npocsl buiema, NPoOeMOHCMPUPOBAT 3HAHUE PYHKYUOHATILHBIX
B03MONCHOCIMEU, MEPMUHONO2UU, OCHOBHBIX IJIEMEHMO8, YMEHUE NPUMEHAMb meopemuiecKue
3HAHUA NPU 8bINOJIHEHUU npakmudeckux 3adanui. Cmyoenm 6e3 3ampyoHeHUll Omeemui Ha 8ce
oononHumenvHvle onpocwl. Ilpakmuyeckas uacms pabomsl 8bINOIHEHA NOTHOCMbIO 6e3
HemouHocmetl U OuuUbOK,

- 17-24 6annoe svicmagnsemcs cmyoeHmy, eciiu Cmyoenm packpulil 8 OCHOBHOM
meopemuyecKue 60npocsl, 00OHAKO OONYUeHbl HeMOYHOCMU 8 ONPeOeleHUU OCHOBHbIX NOHAMULL.
Ilpu omeeme na dononHumenbHvle 8ONPOCHI OONYUjeHbl Heboavuuue Hemounocmu. Ilpu evinonnenuu
NpaKmuyecKol yacmu pabomol OONYuleHsbl HecyuecmeeHHble OUUOKU,

- 10-16 6annos evicmasnsemcs cmyOeHmy, eciu npu omeeme Ha meopemuiecKue 0npocsl
CMyOenmom OONyujeHo HeCKOIbKO CYUeCmMBeHHbIX OUUOOK 8 MOIKOBAHUU OCHOBHBIX NOHAMUL.
Jlozuxa u nonnoma omeema cmpaoarom 3aMemubiMu U3bAHAMU. 3amemHbl Npobenvl 8 3SHAHUU
OCHOBHBIX Memo008. Teopemuueckue 80NPOCHL 8 YELOM U3NONHCEHbL OOCMAMOYHO, HO C NPONYCKAMU
mamepuana. meromesa npunyunuaibHble OWUOKU 8 102UKe NOCMPOeHUs Omeema Ha 80NpPocC.
Cmyoenm He pewiun 3a0a4y Uiy npu peueHuy OoOnyujeHvl epyovle OuuoKu,

- 1-10 fannoe svicmasnsiemcs cmyoeHmy, eciu Omeem Ha meopemuiecKie 60npocyl
ceudemenbcmeayem 0 HeNOHUMAHUU U KPaliHe HeNnOIHOM 3HAHUU OCHOBHBIX NOHAMULL U MemOo008.
Obnapyoicueaemcesi omcymcmeue Hagblk08 NPUMEHEHUs. MeopemuyecKux 3HaHUll npu blNOJIHEHUU
npaxmuyeckux 3a0anuti. Cmyoenm He cMo2 0meemumy Hu Ha 00UH OONOJHUMENbHbLI 8ONPOC.
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IIpumepHbIe 3a1aHUA 1JISI KOHTPOJbHOH PadoThl

1.CornacHo 3akony Payns, mnoHwkeHue TeMmmeparypbl 3amep3aHus pactBopa AT B
3aBUCUMOCTH OT KOHLIEHTpAIMM ¢ PacTBOPEHHOI'O BEIIECTBA OIpPENENsAeTCs BbIpakeHHeM AT=

cT
~2 , tae R — rasoBas nocrosinHas, 1y, u L — TemMneparypa u Temnora KpUCTaIM3alUU YUCTOIO
L

pacTBOpUTENsA. DTOT 3aKOH HCIHOJIB3YETCS] MPU MOJAEIUPOBAHUU PA3IHUYHBIX TEPMOJIMHAMUYECKHIX
MIPOLIECCOB B MHOIOKOMITOHEHTHBIX CHCTeMax (pacTBOpax), HAIpUMEp, OH ONpeessieT U3MEHEHHE
TEMIIEpaTypbl 3aMep3aHusT MHHEPATU30BAHHBIX BOJHBIX CHUCTeM. 3akoH Payns MoxkHO
UCIIOJIB30BaTh B JKCHEPUMEHTAIBHBIX  UCCIEHOBAaHUSAX, HAIpUMeEp, Uil  OIpeleseHus
MOJIEKYJISIPHBIX BECOB PaCTBOPSEMBIX BELIECTB.

[Ipu pactBopeHun napaduHa maccoil m B OGeHzone maccoil M oOHapyXEHO yYMEHBIICHHE

TEMIEpaTypbl 3amep3aHus pacTtBopa AT 1O CpaBHEHHUIO C TEMIEpaTypol 3aMep3aHUsl YUCTOrO
OeH3011a. 3Has MOJIEKYJISIPHBIN BeC, TEILUIOTY M TeMIIEpaTypy Kpuctamusauuu Oensona u, Q, Ty,

HaliTy Benu4uuHy N B popmyie napaduna ChHon+2 1 yCTaHOBUTH MOJIEKYJISIPHBIN Bec napaduHa.
2.11y3pIpek Taza HA4YaIbHOTO paamyca [lopacTBOpseTcs B JKUAKOCTH. Cuutas, dYTO
pacTBOpEHUE TPOUCXOAUT MO MeXaHu3My aud@y3um raza W3 TpaHHIBI pas3jiena ra3->KUIKOCTh
BIITyOb JKUIKOCTH, HAUTH pacIpe/elicHue KOHIICHTPAIIUH T'a3a B JKUIKOCTU U OICHUTh MAacCy rasa,
pacTBOpeHHOro B kuakoctu 3a Bpems t. Koaddunuuent nuddysun raza B sxunkoctu D.

3.Haiitu Bpems ucnapeHus cepuyeckoi Kamjy BOJbI C HaYaJdbHBIM PaJUycoM a, =1lwuu B
BO3JyX€ C OTHOCUTEIBHOW BIIAXKHOCTBIO  f =40% MNpH Temrmeparypet = 20°C .IltoTHocts
HACBIIIEHHOTO BOJSHOIO Mapa IpH 3TOM TeMneparype p =17-10°2/cv’®, Kodddunuent muddysnun
napaD = 0,22 ev?/c.Ilpoliecc ucnapenuss MOXHO CYMTATh CTALMOHAPHBIM, 3aBUCHMOCTBIO p, OT

KPHUBU3HBI TOBEPXHOCTU KaIlJIM MOJKHO npeHe6peqL. Kak nm3menuTtcs pe3yibTarT, €CJIN Kallld UMECT

HavyaJlbHBIN pamguyc a=0,lwu, BO3AYyX HAaCBIIICH BOJSJHBIMH IIapaMHU. HpI/I 9TOM, BCIICACTBHUC

MaJIOCTH pajuyca Kalllk, CIEAyeT HUCHoib30BaTh (Gopmyny B. Tomcona, ompexnensromiyro
3aBUCHMOCTb JIaBJIEHUS HACBIIIIEHHOTO NIapa OT KPUBU3HBI TOBEPXHOCTH JKUKOCTH.

4.1lpu yBenumueHuun TtemmepaTypsl or 10 °C o 20 °C pPacTBOPUMOCTh (KOHLIEHTpALIHS
HACBHIIIEHHOT'O PAacTBOpA) METaHa B BOJAE IMpH aTMOC(HEpPHOM JaBlIeHMM yMeHblnaercss oT 41,8
em/mm® 10 33,1 em®/mm°. 3zeck 06BeM PacTBOPEHHOTO Ta3a B CM° ONMPEIENCH NP HOPMAIBHBIX
ycnoBusix. Kakoe kommuecTBO Temsia BbIIEISETCS NMPU PAaCTBOPEHUH METaHa B BOJIE B YKAa3aHHOM
WHTepBAIe TeMIeparyp, Hanpumep, npu 15 °C? CumTas npolece pacTBOPEHHs MPOMCXOISIIIM 6e3
TEIIO00MEHa C OKpYXaroIleil cpesioi, OlleHuTh, HACKOJIBKO MOBBIIIAETCS TEMIIEpaTypa BOJbI IpU

pPacTBOpPCHUH B HEH MeTaHa. OHpe)IeJ'II/ITI) OTH KC€ BCIIMUYUHEBI ITPU PACTBOPECHUMN YITICKHCIIOTO I'a3da B

13



BOJI€, €CIIM €r0 PacTBOPHUMOCTbh B YKa3aHHOM MHTEpBaje TeMIIepaTyp YMEHBIIAeTCS OT 3HaueHUs

1194 cm®/mm® 1o 878 ev®/nm®. TlokazaTh, 9TO MOTYdEHHBIE PACTBOPHI TONyYaTCst clabbiMu. Kak

BJIMACT OJAaBJICHUC Ha TCIUIOTY paCTBOPCHUA U HA KOHICHTPALUTO raza?

5.PaccmoTpeTs 3aauy, aHaJOTUYHYIO MPEABLAYIIEH, s cilydas pacCTBOPEHUS YTIIEKHUCIOTO

raza B HeTH, eciu npu jAaBieHuu P=20 aT™, pacTBOPUMOCTH YIJIEKHCIOrO Ta3a B He(pTH MHpu

3

M3MEHEHUU TeMmmepaTypsl ot 60 °C 10 80 °C yMeHbIaeTcs ot 21 MM 0 17,8 M3/,

Kpurepun onenku (B Oaiax)

IIpuBeaeHo MoJIHOE MPaBUIbLHOE pellieHUe, BKJIIOYaollee NPaBUIbHbII 0TBET U 1 6ann
HCYEPNbIBAIOLINE BePHbIE PACCY/KICHUS ¢ NPSAMBIM yKa3aHHeM Ha0JI10JaeMbIX
sIBJIEHHI ¥ 32aKOHOB
JlaH nmpaBWIbHBII OTBET, U NMPHUBEIEHO 00bSICHEHHE, HO B pelieHUH umerwrcsa 0,5 oannoe
OJIMH MJIM HECKOJILKO HeJOCTATKOB
HeTt npaBwibHOr0 oTBeTa 0 6annoe
Yuactue B KOH(epeHUHAX, MyOJuKANNS cTaTel
1. MyO6auxauus crareii — 5 6annos
Kpurepuu Onenka (B Oannax)
Tum paGoTer Pedeparusnas pabora 0,1
PaboTa HOCHT HCCIIeIOBATEIBCKUN XapaKTeP 0,3
Pabora sBisieTcs uccieoBaHueM 0,6
Hcnonb3oBanue u3BectHbIX | He ncnonb3yeT HUKaKUX JaHHBIX 0
JIQHHBIX 1 HAYYHbIX QaKTOB ABTOp HCITI0JIb30BAJI U3BECTHBIE JaHHbIE 0,4
Hcnonp30BaHbl YHUKAITBHBIE HAYYHBIC JTAHHBIC 0,6
ITonHoTa UTHPYEMOM Hcnonb3oBaH yueOHBINH MaTeprai 0,1
JIATEPATYPBI, CCBLIKA Ha VCronb30BaHbl CIENUATM3UPOBAHHBIC 3IaHHs 0,3
YUYEHBIX
Hcnonb30BaHbl HHTEPHET PECYPCHI 0,6
AKTyambHOCTH pabOTHI W3yuenne Bonpoca He SBISETCS aKTyaJIbHBIM 0
IIpencraBnenHas paboTa NpUBIEKAET HHTEPEC 0,4
CBOEH aKTyaJIbHOCTBIO
PaboTa coiep>KUT HayyHbIH XapakTep 0,6
CreneHb HOBU3HBI Pabota He conepkuT HUUEro HOBOTO 0
TIOMYHCHHBIX PE3YIBTATOB | B haGore nokaszaH yke yCTAHOBIEHHBIH (haKT 0,4
B paGore mony4eHsl HOBBIE TaHHBIE 0,6

2. Yuacrue B KoH(pepeHUMHU- 5 6a1106

TBopueckuii moaxo/ K 0OTOOPY U CTPYKTYpUPOBAHUIO MaTepuaia - 1 6ann
HoBu3zHa u caMoCTOSTEIbHOCTD IPU MOCTAHOBKE MPOOIIEMbI - 1 b6ann
BricTyniieHue He sIBIIsieTCs IPOCTHIM YTEHUEM C SKpaHa - 1 6ann

B BBICTYIIJICHUU JOIIOJHAIOTCA U PACKPBIBAOTCA KIIFOYEBBIC MOMCHTHI,
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MPECTABICHHBIE HA Clanax -
Bo BpeMs BbICTyIUIEHHUS TOAIEPKUBAETCS 3pUTEIbHBIN KOHTAKT C
ayJIMTOpHEH, peub OTINYAETCS OOraTCTBOM MHTOHAIUI

1 6ann

1 6ann
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5. YueOHO-MeTOAMYECKOe U HH(pOpMALIMOHHOE 00ecnieYeHHe U CHMILINHBI
5.1. IlepeyeHb OCHOBHOIi 1 1OMOJHUTEILHON y4eOHOI INTEpaTyphl, HEOOXOAUMON 1A
OCBOEHMS TMCIUIIHHBI
OcHoBHas1 JiUTEpaTypa:
1. TuxonoB A.H., Camapckuii A.A. YpaBHeHuss Matematuueckoil ¢usuku . M.: M3n-Bo

MI'Y, 2004 - 799 c.

Bamkupckuii rocy1apcTBEHHbIA YHUBEPCUTET .

BSU 30.10.2013

MecToHaxoXAeHUEe U JOCTYITHOCTb
Mecto xpanenusi Becero 3x3. CBoOoanbix 3k3. Iludp

bamly

a62 37 37 53 T46

M 1 1 53:51 T46
432 1 1 53:51 T46

2. bacames K.C., Kounna M.H., MakcumoB B.M. Tlomzemuasruapomexanuka. M.: Henpa,
2001. —4l16.c.

bamkupckuii rocyaapCTBEHHBIM YHUBEPCUTET .

BSU 21.08.2015

MecToHax0XKIeHHE U JOCTYIMHOCTh
Mecto xpanenusi Beero 3x3. CBoOoanbIx 3k3. Iugp

bamly

a62 7 7 532.5 B27
M 5 5 532.5 B27
432 2 2 532.5 B27

3. Jlannmay, JI.JI. Teopetudueckas ¢usuka. T.6 ['mmpomuHamuka [DIeKTpOHHBIA pecypce] :
yuebHoe nocooue / JI.JI. Jlannay, E.M. JInpmmu. — Dnexrpon.naH. — Mocksa :@usmaraur, 2001.
— 736 c. — Pexxum noctyma: https://e.lanbook.com/book/2232. — 3aru. ¢ skpana.

4 Xabubymmun N.JI. ®usnka CIIoNIHBIX Cpell B IpUMepax U 3ajadax: YdyeOHoe mocodue. —

Ya: baml'Y, 2009. — 87c. (https://bashedu.bibliotech.ru/Account/LogOn)

JdomosHuTEIBbHAS JJUTEPATYypA!
1. Opmkun I'.T". Teuenus c ¢pa3oBbIMU NEpexofaMu B HOPUCTHIX cpenax, M. dusmar nur. ,
2009.
2. JIetkoB A.B. Termmomaccooomen. CripaBodnuK. - M.: DHeprus, 2002. — 560 c.
3. bensies H.M., PsagHo A.A. MeToasl HecTallMOHAPHOM TEMIONPOBOAHOCTH. M. Bricmias

mkomna, 1993. - 328 c.
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4. IMlopun C.H. Termmonepenaya. M.: Beicmias mikomna. 1964. — 490 c.
5. MakcumoB B.M. OCHOBBI rHApPOTEPMOIMHAMUKH IIACTOBBIX cucteM —M.: Henpa, 1994.-

201 c.

5.2. llepeuennb pecypcoB HH(POPMALMOHHO-TETEKOMMYHUKAIIMOHHOM ceTH « AHTEepHET»

U IPpOrpaMMHoOro oﬁecneqe}mﬂ, H606X0)1]/IMBIX AJIs1 OCBOCHHUSA JUCHUIIJIHHBI

1. (http://vuzmen.com/book/1064-metody-resheniya-zadach-teplomassoperenosa-
konovalov-vi/5-11nbspnbsp-differencialnoe-uravnenienbsp-teploprovodnosti-diffuzii.html)
2. (httphttp://life-prog.ru/l_13815_uravnenie-teplomassoperenosa.html).

3. ®denepanbHblil moptan «Poccuiickoe oopazoBanue» http://www.edu.ru/

4, ®denepanbHoe xpanwiuine «EnuHas koiuiekuus HHU(POBBIX 00pa30BaTEIbHBIX

pecypco» http://school-collection.edu.ru/

S. TeopernueckrecBe1eHUATIOYU3UKEUTTOIPOOHBICPEIICHUS JIEMOHCTPALIMOHHBIX
BapUAHTOB TECTOBBIX 3aJIaHHH, TPE/ICTAaBICHHBIX HacaiTePocakkpeaarenTcTea (WWW.fepo.ru).

6. Poccutiickuii mopran «OTkpsiToro oopasosanus» http://www.openet.edu.ru

7. www.affp.mics.msu.su
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6.MaTtepuajbHO-TeXHUYECKAs1 0a3a, HeOOX0AMMAas VISl OCYLIECTBJICHUS

Hns  npoBeneHus

TCHUYCCKOI'O MHCTUTYTA.

06p33OBaTeﬂbHOF0 nmpounecca mo ITMCuMIlinHe

JIEKIIMOHHBIN

3aHATUNA UCHOJB3YETCsl ayAUTOpHBIA GoHa  dusmko-

Haumenosanue Buo 3anamui Haumenoeanue ooopyooeanus,
CReUUAIU3UPOBAHHBIX nPOZPAMMHOZ0 0DechneueHus
ayoumopui,
Kabunemoe,
Jaabopamopuil
1 2 3
1. YueGnas ayauropus Aynuropust Ne 218 1. Windows 8 Russian. Windows
JJIS IpoBeJeHMsl 3aHATHIl | YueOnass  mebens,  ydeOHo-Harmsambie | Professional 8 Russian Upgrade. dorosop

JIEGKIIHOHHOTO THNA:
ayauropust Ne 218 (¢pusmar
Kopmyc-y4eOHoe).
2.YueOHas ayIMTOpHA
AJI51 IPOBe/IeHUs] 3aHSATHI
CeMHHAPCKOI0 THNA:
aymuropus Ne 218 (puzmar
KopITyc-y4ueOHOe).
3.YuebHan ayauTopus
A NpoBeIeHUs!
TPYNIoOBBIX "
HHANBHUIYATbHBIX
KOHCYJIbTALMIA:
ayauropust Ne 218 (dpusmar
Kopmyc-y4eOHoe).

4. YueOHass ayauTOpHs
A KYpPCOBOTI'0
NPOEKTHPOBAHMS
(BBINOJIHEHUSI KYPCOBBIX
pa6or): aynutopus Ne 218
(pu3mar koprryc-yueOHOE).
5. YueOnas ayauTopus
A TEKyIIero KOHTPOJIs
" NPOMEeKYTOUHOI
aTTecTalMU:  ayJIUTOPHS
Ne 218 (¢usmar xoprmryc-
yaeOHoe).

6. Tlomemenus
CaMOCTOATENbHOM
padorbl: YuTanbHbIl 3a1
Nel (rmaBHBI Kopmyc, 1
atax), YntanbHbIN 3a1 Ne2
(xopmyc ¢m3mara, 2 3Tax),
ayIuTOpuUs Ne 406
KOMITBIOTE€PHBIN KJacc
(busmar kopiyc-ydeOHoOe).

I

mocoOusi, KOHAWIHOHEP (CIUTUT-CHCTEMA)
Haier HSU-24HEK203/R2- HSU-
24HUNO3/R2, okpaH HaCTEHHBIH ¢
anekrponpuBomom ClassicLyra 203x203
(E195x195/1 MW-L8/W), HOYTOYK
HPMini 110-3609er Atom
N455/2/250/WiFi/BT/Win7St/10.1"/1.29xr,
mpoextop BenQ MX520 (9H.J6V77.
13E/9H.J6V77.13F).

Yuranbublii 321 Nel
Hayunbrii w y4yeOHbIi (OHI, HaydHAs
nepuoauka, 1K (mono6x0k) - 3 mr, Wi-
Fizoctyn st MOOWIBHBIX — YCTPOWCTB,
HeorpannueHHbIH goctyn k OBC u BJ;
KOJIMYECTBO MOCAJOYHBIX MecT — /6.

YuraabHbli 3270 Ne2
Hayunbiii u yueOnwlii onp, HayuHas
neproanka, Wi-Fi goctym MoOHIBHBIX
YCTPOMCTB, HEOTPaHWYEHHBIH JOCTYN K
ObC u B/I; Konmu4ecTBO MOCa0YHBIX MECT
-50

Aynutopus Ne406
Y4eOHass Mebenb, IOOCTYIl B HWHTCPHET,
Komneiorep B cocraBe Asus — 4 mrT.;
Konnumnuonep(cnnur-cucrema) Haier,
Moy Kyocera; IlepcoHanbHbli
komristoTep B komruiekte Ne 1 iRUCorp — 6
IIT.

Aynurtopusi Ne610r

Ne 104 or 17.06.2013 r.
OeccpovHbIe

2. MicrosoftOfficeStandard 2013 Russian.
HoroBop Ne 114 or 12.11.2014 .
JInuen3uu GeccpoyHbie

3. Anrtumtaruat.BY3. JJoroBop Ne 81 ot
27.04.2018 r. Cpok IEHCTBUS JIMLEH3UU
1o 04.05.2019 r.

JInmen3un
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ITpunoxxenne Ne 1

MHWHOBPHAYKU POCCUN
®I'BOY BO «BAIIKUPCKUN TOCYJIAPCTBEHHBI YHUBEPCUTET»
®U3UKO-TEXHUYECKWI HHCTUTY T
KA®E]IPA TIPMKJIAJTHOM ®U3UKU

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

TUCTUIUTNHBI DU3HKO-XUMHUYECKasi THIPOJUHAMUKAHA 2 CEMECTPE
(HaMMeHOBaHUE AUCITUTLIHHBI)
QYHO-3204HAs

(dopma o0ydeHust
Bua pa6otsl O0BLeM TUCHUIITHHBI
O6mas tpynoemkocts aucuuruinssl (3ET / gacos) 3/108
Y4eOHBIX YacOB HAa KOHTAKTHYIO pabOTy C MpeIo aBaTesem: 47.2
JIEKLIUHA 26
MPAKTUYECKUX/ CEMUHAPCKUX 18

J1a00paTOPHBIX -

JIpyrux (CpymnroBas, MHIUBUIyaIbHAS KOHCYJIbTALMS U UHBIC BUJIBI
yueOHOI NesTeNbHOCTH, IPelyCMaTPUBAIOLINE PaOOTy 00YJarOIIUXCS C

npenoaasarenem) (OKP) 3.2
Y4eOHBIX 9acOB Ha CAMOCTOSTEIbHYIO0 paboTy obyuaromuxcs (CP) 33.8
Y4eOHBIX YacOB Ha MOJATOTOBKY K

sKk3aMeny/3auety/muddeperuporanHomy 3auery (KoHTpon) 27

®opma(bl) KOHTPOJIS:
9K3aMeH 2 ceMecTp
3ayer ceMecTp
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dopMa n3yyeHus: MaTepUasoB: JICKIUH,

®dopma TEeKyIIEero

OcHoBHas u KOHTPOJIA
MIPaKTUYECKHE 3aHATUS, CEMUHAPCKHE
JOTIOJIHUTEIbHAS 3ajaHus 1o yCIIEBAEMOCTH
Ne 3auATIA, TabopaTopHLE paboTEL, JMTeparypa, CaMOCTOATEIIbHOMN (KOJJTOKBUYMBHI,
Tema u conepxanue camocTosTellbHas paboTa U TPYAOEMKOCTh
n/m peKOMeH1yemast pabote KOHTPOJIbHBIE
(B Hacax) CTyJIeHTaM (HOMepa U3 CTYJICHTOB paboThI,
CITHCKA) KOMITbIOTEPHBIE
JIK [TP/CEM JIP CpP TECTHI H T.IL.)
2 3 4 ) 6 7 8 9
1. | Ipeamer u meToabl HU3KMKO- 2 2 0Ol1, 02. U3y4EHUE
XUMHYECKOH THIPOJMHAMUKH. JIOTIOJTHUTEIILHOM
CBsi3b C APYTUMH pa3eiaMu
(hU3MKH, C XUMHUEH, TEXHUYCCKUMHU THTepatypeL, J12.
HAyKaMU U SKOJIOTHEH.
2. | F'oMoreHHbIE U TETEPOrEHHBIE 2 2 2 Ol1, 02 U3y4eHUE VYcrHbIl onpoc
cucteMbl. Da3bl 1 KOMIOHEHTHI. JIOTIOJIHUTEIBbHOM
[TpaBuo ¢a3 'mbd6ca. [punnun nureparypsl, J12,
JIOKaJIbHOTO TEPMOANHAMHIECKOTO J13.
PaBHOBECHSI.
3. | M'uapomuHamMuueckue 2 2 2 0Ol, O2. pelieHue
XapaKTEPUCTUKH MHOTO(A3HBIX U 3amau O3, /]1
MHOTOKOMITOHEHTHBIX CHCTEM.
4. | 3aKOHBI COXpaHEHHUsS Macchl a3 u 2 2 4 0Ol1, O2. HU3y4YCHUE
KOMITOHEHTOB. Y paBHEHHE JIOTIOJITHUTEIIbHON
b bysum. aureparypsl, /15.
5. | Auddysus B moprcThiX cpenax. 2 2 4 01, 02 peleHue 3ana4y YcerHBIM onpoc
Ananu3 ypaBHeHus 1upPpy3un B 03, 111
HIOPHUCTOI cpe/ie.
6. | 3amaua 0 pa3MbIBE OTOPOUKH 4 2 4 01, 02, 12 pelieHue 3a1a4 VYerHbIl onpoc
pacTBOPUTEIIA B IIOPUCTOM CpeJie. 03, 111
7. | XuMuueckue peakiu B 4 2 4 o1, 13 pereHue 3aaaq
ruapoanHamuke. [lorstue 06 03, 11
ABTOMOJICJIbHOCTH.
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Ipuio:xxkenune Ne3

®opMa 3K3aMEHAMOHHOT0 OWJIeTa

MHWHOBPHAYKU POCCUA
®I'BOY BO «BAIIKUPCKUN ITOCYJIAPCTBEHHBI YHUBEPCUTET»
®OU3UKO-TEXHUYECKWM UHCTUTYT
KA®EJIPA TIPUKJIAJITHON ®U3UKHU

DK3AMEHAIIMOHHbBIN BUJIET Ne 1
o qucnuruimHe OU3nKo-XuMUYecKas THAPOIMHAMHUKA
Hamnpagnenue 03.04.02 ®uszuka
[Mpodwmie MoaenupoBanue HeTera3o0BbIX MPOIECCOB

1. TomoreHHble U rereporeHHbie cMecr. Pa3pl 1 KOMIOHEHTHI.
2. TlpaBuno ¢a3 ['m66ca. [IpuHIUT JOKATBHOTO U TEPMOANHAMHYECKOTO PAaBHOBECHS

YTBepKIaeHO Ha 3aceaHuM Kadeapsl , MpoTOKOJT No
(mara)
3aBenyromnuii kageapoi Kosanesa JI A

(moamnuce) (®.1.0.)



