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51.0.03.04. PU3UKO — XUMHUYECKHWI AHAJINA3

Hanpasiienue noaroroBkm - 44.0.4.01 Ilegarornueckoe oopazoBaHue

HanpagiaenHocts (Mpouib) NOAr0OTOBKH — «T€XHOIOTUN XMUMHUYECKOTO 00pa30BaHUS»

Kpaiunduxkanus BpinyckHuka: Maructp

dopma o0yvenus — oyHas (2 roga), 3aouHas (2 r. 6 Mm.)

®opmbl | Ce- | Tpyno- Uleknun| IIpaktnue- | Camocrosi- |[Kontpoas UTorosas arre-
00yuyeHusi | MECTP |eMKOCTh | (4ac) |cKue 3aHATHS | TeJIbHAs pa- cranus
(1ac) 0orta (4ac)
OuHas 1-2 108 14 16 51 27 3auer
/>x3aMeH
3aouHas 1-2 108 2 4 93 9 3auet/ 3K3a-
MEH

MaxaukaJa, 2022




ABTOp (B1): I'amaTaeBa b.10., npogeccop kadgeapsr xumuu AT'ITY

IIporpamma yTBep:KIeHa HA 3aCeIaHUN:
kadenpsl xumuu (npomoxon Ne 10 om « 17 » utons 20222.)

3aB. kadenpoit  npod. 'amaraena b.1O. 17.06.20222

/

VYuénoro cosera pakynprera bBI'uX (npomoxon Ne9 om «24» uonua 20222.)

707 7 ()
[Ipencenarens Anues LII.M., k.r.H. 4 & LGCUQ ~— 24 urons 2022 r.

yueOHo-meTonuyeckoro coBera JAI'TIY (mporokon Ne 4 ot «28» utons 2022 r.)

o -
[Ipencenarens YMC: Iubupos U. A. U M/ ’_/IZ 28 uronst 2022 r.



1.Ile1n ocBOEHHA TUCHUILIMHBI

Lenv oucyunaunovl: hopMupoBaHUE 0a30BBIX 3HAHWW MU OCHOBHBIX IMOHSTHN
10 (U3UKO-XUMUUYECKOMY aHAIMU3Yy, MPEJACTaBICHUA O METOJaX MCCIICIOBaHUS B3au-
MOJICHCTBHS BEIIECTB B 3aBUCUMOCTH OT COCTaBa CHCTEMBI, TeMIeparyp (pa3oBbIX
MpeBpaIlleHu, MPEXKJIe BCEro TEMIIEpaTyp IUIaBJICHUs, HEOOXOIUMBIX B IMO3HAHUHU
XAMHUYECKUX MPOLECCOB U SIBJICHUM, a TAKKE€ HABBIKOB MCCIICIOBAHUS, TOTYYEHUS U
pPEryJIMPOBaHKS CBOMCTB MHOTOKOMIIOHEHTHBIX CHCTEM.

CnocoOcTBOBaTh Pa3BUTHIO TBOPUECKOTO MBIILICHUS, BOOPYKEHHE KOMILICK-
COM 3HAHUU, NPAKTUYECKUX YMEHUN W HABBIKOB IS AKTHBHOW HAYYHOW W IME€aroru-
YECKOH JCSATSIBHOCTH B 00JIACTH HEOPTAHUIECKON XUMHH.

3aoaqu oucyuniumol:

1. OOecneuuTh U3y4eHUE OCHOBHBIX TMOHSTHI, ONpPENENCHUN U 3aKOHOB
(U3UKO-XMMHUYECKOTO aHAIN3a, OBIAJCHHE METOAOJIOTHEH XMMHUUYECKUX HCCIIe0Ba-
HUH (Ha30BBIX PABHOBECHI B MHOTOKOMITOHEHTHBIX CHCTEMaX.

2. OO0OOmHTHh M CHCTEMATU3UPOBATh 3HAHUS, BKIIOUYAIOIINE XUMHUIO MaTe-
PHATBHOTO MPOM3BOJICTBA B YACTHOCTH CHHTE3 HOBBIX COCTWHEHUN M3YYCHUEM JHa-
rpaMM COCTaB — CBOMCTBO U CBOMCTBO-CBOMCTBO.

3.  CdopmupoBarh GyHIaMEHTAIBHBIC 3HAHUS, YMCHHUS W HaBBIKH DKCITE-
PUMEHTAIBLHON paboThl, HEOOXOAUMBIE JIJISi KOMIUIEKCHOTO M3y4Y€HHS MHOTOKOMIIO-
HEHTHBIX CUCTEM U CAaMOCTOSTEIIFHON pabOThl C HAYYHO-TEXHUYECKOM JINTEPATYPOH.

4. Pa3BuTh CHOCOOHOCTM K TBOPYECTBY, B TOM 4YHCII€ K Hay4HO-
HCCJIeI0OBATENBCKON paboTe, U BIpaOOTaTh MOTPEOHOCTH K CAMOCTOSITEILHOMY TIPH-
0OpeTeHHIO 3HAHUM.

5. OOparuTh BHUMaHHE Ha (yHIAAMEHTAIbHBIC U MPUKIAIHBIE TPOOIEMbI
XUMHUH, 0COOCHHO HEOPTAaHMYECKOW XUMHUH, Ha BOMPOCH MaTePUATIOBEACHUS, a TAKKE
Ha TEXHOJIOT0-9KOHOMUYECKUE U IKOJIOTUIECKUE MPOOIEMBbI PU CUHTE3€ HOBBIX CO-
CIMHCHUI Ha OCHOBE CJIOHBIX CHCTEM, a TaK)Ke MPH BOBJICYCHUH HOBBIX COCIMHE-
HUW U MaTEPHAIIOB ITPOU3BOCTBO U B OMOKPYTOBOPOT.

2. Mecro nucuuminnsl B cTpykrype OIIOII nmo nHanpasiienuro 44.04.01 — Ilexa-
roruvyeckoe o0pazoBaHue, MarucTepckas nporpamma «XumMmuueckoe o0pa3oBa-
HHE)»

Kypc dusmko-xumudeckoro aHaims3a CTPOUTCS Ha 0aze 3HAHUW MO XUMHH,
bu3nKe U MatemMaThke, 00bEM KOTOpBIX ompeaensercs nporpammamu Bysa. Kypce
BXOJIUTh B IUKI 00s3aTenbHbiXx aucuuiuind (B1.03.04.), manpaBieHHBIX Ha MTOATO-
TOBKY U K cAadye KaHAUAATCKOro sk3aMmena o cnenuaibHoctu 02.00.01 — neopranu-
yeckas XuMus U BeinnoaHeHuo BKP.



3. Komnerenuuu, ¢gopmMupyembie B pe3yibTaTe 0CBOCHUS] IMCUMILINHBI.

TpeGoBanus Kk pe3yJabTaTaM OCBOCHHS INCHUILIUHBI.

BbIlyCKHUK, OCBOMBIIMI MporpamMmy AUCIHUIUIMHBI (PU3UKO-XUMUYECKHUM

aHaJu3, TOJDKEH 00J1a1aTh CIACAYIONTUMU KOMHEMeHYUIMU.
IIpodeccuonaibHbie KOMIETEHIIUH BHIMYCKHMKOB H HHIAMKATOPbI UX

JOCTHKEHHUA
3anaua I1]] OO0BeEKT Kare- | Kox u HaumenoBa-| Kopg n HanmenoBanue naau- | Oc
Wi 00- | Top HUE KaTtopa JOCTHXEeHHS nmpodec- | o
JIaCTh us npodeccuoHab- CHUOHAJILHON KOMITETEHIINH Ba
3HAHUA po- HOHU H
(npu He- | dece KOMIIETEHLIUU He
ooxon no- (IT
UMOCTH) HaJIbH C
BIX >
ISONA aH
HanpasjieHHocTh (Mpo¢uib) nporpaMMbl «XHMH4YECKOe 00pa30BaHUE)
Tun 3aga4y npogeccuoHaJIbHOM AesaTebHOCTH «Ileqarormueckning
[IpoextupoBanue u [1K-3 UIIK 3.1 3naer: mnpemo- | 01.0
peanm3anus oopazoBa- Crocoben K | JaBaeMbIil mpeaMeT «XuMus» | 01
TEJIbHOI'O IIpoIecca B MPOCKTUPOBAHUIO B Inpeacinax
MIPEIMETHOMN 001acTr u | TpeOoBaHMil ene-

«Xumusi» B 00pa3oBa-
TCJIBHBIX OpraHru3aluAax
OCHOBHOI'0 0OIIIEero,
cpeaHero oorero
o0pa3oBaHUSI.

peanu3aiuu oo-
pa30BaTEILHOTO
npoiiecca

B
npeaMeTHol o0ra-
CTH

«XUMHUA» B
00pa3oBaTenbHBIX
OpraHu3aIMsIx
OCHOBHOT'0 00I1Ie-
ro,

cpenHero  oOie-
ro

o0pa3oBaHuS.

palIbHBIX TOCYapPCTBEHHBIX
00pa3oBaTeNnbHbIX CTAHIAPTOB
u OCHOBHOM
0011e00pa3oBaTeIbBHON TIPO-
IPaMMBI, €70 HCTOPUHA H
MecTa B HayKe, HOpMAaTHB-
HBIC " MIPaBOBEIE
JIOKYMEHTHI, permia-
MEHTHpYIoIIHe o0yueHue
XUMHH,  COJIepXka-
HHUE MPUMEPHBIX WU
TUTIOBBIX
00pazoBaTeIbHBIX
rpaMM, Y4eOHHUKOB,
HBIX
owuii,
TEOPUIO U METOJUKY Oo0yue-
HUSL XUMUHU

po-

yae0-
0CO-




HUIIK 3.2 YmeeT: (B cOOTBET-
CTBUU C ypOBHEM 00pa3zo-
BaHUs, 0COOEHHOCTAMU
oOpazoBa-
TEJILHOW TPOTPaMMBI, 00pazo-
BaTCILHBIMH TOTPEOHOCTSMHU

oOy4aro-
IUXCsA) OTOUpaTh  CoJeprKa-
HUE oOy4deHus

XUMHH; TIPOCKTUPOBATH, OT-
OMpaTh M UCTIOIB30BAThH
dbopMBl U cpencTBa 00yde-
HHSI XUMHH, 00eCIIeunBalo-
IUe JOCTHKECHUE TIeTTH 00Y-
YCHUS

HIIK 3.3Bnaneer:npuemamu,
METOaMHU U TEXHOJIOTU-
MU OOy4eHHUs XUMHUHU, Op-
TaHU3AIMK ¥ COIPOBOKICHUS
IIPOEKTHOM Y UCCJIEI0BA-
TEIBbCKOMH NeATSIIbHOCTH
ydalmxcs 10 XHMHH, Me-
TOJIaMU JUArHOCTHKH y4eO-
HBIX JOCTHXKCHHI 00y4aro-
HIAXCS OCHOBHBIX
51

JIOTIOJTHUTEIBHBIX 00pa3oBa-
TENbHBIX MIPOTPaMM Ha

pa3HbIX YpOB-
HsAX 00pa3oBaHus

Tun

3a1a4 Npo¢ecCHOHATBLHOH JeATEJbHOCT

u «MeTOoauYecKui»

Pa3pabotka u
HCIIOJIB30BaHNE METOIH-
YyecKoro odecreueHus 00-
pa3oBaTeILHOrO Mporecca
B
MPEAMETHON
o0mactu «XUMHA»,
MpeTHA3HAYCHHOTO JIIS
peam3anuu

I1K-6

Cnoco-

Oen
pa3pabarbiBaTh |
HCIIOIH30BaTh
METOINYECKOE
obecrieueHus 00-
pa3oBaTEeIILHOTO
nporiecca

HUIIK 6.1 3Haer: cocras
u
0COOEHHOCTH METOIYE-

CKOTO obecriedeHus o0paso-
BaTEJIBHOTO TIpoIiecca B
npeaMeTHo obmactu «Xu-
MHUs», HOPMaTHUBHBIE TPeOOBa-
HUS K HEMY Ha COOTBETCTBY-

I011[EM YPOBHE 00pa30BaHUs

01.0
01




y4eOHBIX TIPEJIMETOB, KYp-
COB, IUCLHUIUTUH (MOIY-
neit) oOpa3oBaTeIbHBIX

B
IPEIMETHOH 00-
JIACTH «XHUMHS,
IpeaHa3HAYeHHO-
ro JUisl peanusa-
LUH

y4eOHBIX MpenMe-
TOB, KYpCOB, IHC-
LUILUIH

HIIK 6.2 Ywmeet: pa3zpaba-
THIBAaTh ¥ HCIOJIb30BaTh
y4eOHO-TIpOrpaMMHYIO (ITpo-
rpaMMa/IMCIUIUTHEL, KaJIeH-
JIAPHO-TEMATUYECKUN IUIaH
U T.I.) ¥ y4eOHO-
METOJMYECKYIO (KOHCIIEKTHI,
MeTOoAnYEeCKHEe pa3padoTKHy,
(OH/IBI OLICHOYHBIX CPEJICTB U
I.T.) JOKYMEHTAIHIO JJIs
oOecriedeHus: 00pa3zoBaTEIbHO-
ro rmporecca B IPEIMETHON
o0nacTi ypoBHE 00pa30BaHMUsL.
«XUMHS» Ha COOTBETCTBY-
IOIIEM

MPOTrPaMM COOTBETCTBY-
IOILIETO YPOBHS 00pa3o-
BaHUs.

(Momyneit) oOpa-

30BaTEIbHBIX SIMH pa3pabOTKH u

porpaMM COOT- UCII0JIb30BaHUs y4eOHO-

BETCTBYIOLLIETO MIporpaMMHOH "
yueOHO-

ypoBHs1 00pa3o-
BaHMUSI.

UIIK 6.3 Bunazneer: neiicTBu-

METOJMYECKOH JTOKYMEHTa-
UM JUIss 00eCTICYCHUS

oOpazoBa-
TEJILHOTO TIpoIiecca B
npeaMeTHoON obmactu «Xu-
MU Ha COOTBET-
CTBYIOILIEM ypOBHE 00pa3oBa-
HUS

4.  Cmpykmypa u cooepricanue OUCUUNIUHBL (MOOY/1)

OO01mas Tpy10eMKOCTh JUCIUTIINHBI COCTaBIsAeT 3 3a4eTHbIe enuHuIlbl, 108 gacos.

Kon- ®dopMa UTOTOBOI0 KOH-
Cemectp | OT, uac. f;ﬁ’ ‘J‘I{l;[g’ (511;8’ TPOJIb TPoJIA
1-2 108 14 16 51 27 3ayer/7K3aMeH
Hroro 108 2 4 93 9 3ager/7K3aMeH

TemaTtu4yeckuii ni1an (ounasi popma o0ydeHus)




Bungsl  yueOHOW  paboOTHI ®
OpPMBI TEKyIIEro KOH-
BKJIFOYasl CaMOCTOSITEIILHYIO dopma
TPOJISL YCIIEBAEMOCTH (10 p
Ne Paszoen paboTy CTYACHTOB 1 TPYAO- | 5000t cemecmpa) IIpoBe-
n/n OuCYUnIUHbL CMKOCT (B Hacax) dopma npPOMEKYTOUHOH | JIECHUS
= | v o O 0 aTTeCTalluu (Mo cemecm- | 3aHATUN
o | R S 6 = | pam
Moaynb 1

1 Cywyrnocms  memo- | 11 | 2 | 2 5 2 CamornpoBepka JIK,
Odonoeuu DXA, ka Pemenue 3ananuii JIT13
OCHOBHO20 Memood Occe, n0Kaam, pedepar H-CPC
uccreooganusi  Qa- Omnpoc
308bIX QUASPAMM.

2 O6mme Bompocel | 11 |2 | 2 5 2 CamorpoBepka H-JIK
OXA. Ilpeamer u Pewenne 3ananuit JIK,
3aJa4d, OCHOBHBIC Occe, poknan, pedepar JI3
HNOHATHA W TPUH- Ormpoc U-CPC
LHIIBL.

3 Ipamno ¢a3z Tud- | 11 |2 | 2 5 2 CamorpoBepka JIK,
Oca n xmaccupuxa- Pemenue 3aganuii JIT13
st cucteM. OnHO- Occe, n0kaam, pedepar H-CPC
KOMITOHEHTHBIE Ompoc
CHCTEMBI.

Monynsb 2

4 JBoitaele cuctemsl | 16 | 2 | 2 8 4
U HX Kilaccudpuka- CamomnpoBepka N-JIT13
s, Ananus (aso- Penienue 3amanuii 13
BBIX PaBHOBECHUH. Occe, n0kaam, pedepar

Ompoc

5 Tpolinble u Tpoii- | 26 | 2 | 4 12 |8 CamornpoBepka JIK,
HbIE€ B3aMMHBIE CH- Pewenue 3ananuit JIT13
crembl.  Tpuanry- Occe, n0knam, pedepar U-CPC
w1 gadde- Omnpoc
peHuManus

6 Yersipex- u Oomee | 33 |4 | 4 16 |9 CamorpoBepka JIK,
KOMITOHEHTHBIE Pewenue 3ananuit JIT13
cucremsl. J{udode- Occe, noknan, pepepar H-CPC
peHIManus,  JIua- Ompoc
rpaMMBbI COCTOSTHUSI.

Hroro 108 |1 |16 |51 |27 | ax3ameH 2-U
4

Oobo3nauenusn: OT - obwas mpyooemkocmy, JIK- nexyuu, JIII3 — nabopamopro-npakmuueckue 3a-
namus, CPC — camocmosmenvuas paboma cmyoenmos, HM-— unmepakmusHas ghopma nposeoenus

3aHAMUI.

TemaTnuyeckuii nu1an (3aounas popma o0yueHusi)




Bunpt  y4eGHO#l  paboThI DOPMbI  TEKYIIETO  KOH-
BKIIOYAs CAMOCTOATENEHYIO | 1o venepaemocTH (0 dopma

Mo Pazoen paboTy CTYNICHTOB 1 TPYAO- | 10500 cemecmpa) TIpoBe-

n/n OUCYUNIUHDL CMKOCTS (B 4acax) dopma mnpomMeKyTOUHOU | JCHHUS

= | v o O 0 aTTecTalluu (no cemecm- | 3aHATHIN
| R = 6 w | pam
Mooynwe 1

1 Cywrnocms  memo- | 15 | 2 | 2 10 |1 CamorpoBepka JIK,
donoeuu DXA, ka x Pewenne 3ananuit JIT13
OCHOBHO20 Memood Occe, noknam, pedepar U-CPC
uccreooganus  ga- Omnpoc
308bIX OUASDAMM.

2 O6mme Bompocwl | 15 |2 | 2 10 |1 CamorpoBepka N-JIK
OXA. Ilpeamer u Pemenue 3amanunii JIK,
3aJa4l, OCHOBHBIC Occe, noknan, pedepar JI13
MOHATHS U MpHUH- Omnpoc U-CPC
IHIIBL.

3 IIpaBuno ¢asz I'mb- | 11 2 |2 10 1 CamomnpoBepka JIK,
6ca u kimaccuduka- Pemienue 3ananmuii JII13
st cucteM. OnHO- Occe, n0kaam, pedepar U-CPC
KOMITOHEHTHBIE Ompoc
CHCTEMBI.

Mopyns 2

4 JlBoiinbie cuctembl | 26 2 |2 20 |2
U UX Kiaccudpuka- CamomnpoBepka W-JII13
nus. AHanmus ¢aszo- Pemenne 3ananuit T3
BBIX PAaBHOBECHIA. Occe, noknan, pedepar

Ompoc

5 Tpoitaeie u Tpou- | 25 |2 | 4 17 | 2 CamorpoBepka JIK,
Hble B3aUMHBIE CH- Pemenve 3anannit JIT13
crembl.  Tpuanry- Occe, nokmnan, pepepar U-CPC
w1 gadde- Omnpoc
peHImanys

6 Yersipex- u Oomee | 26 |4 | 4 16 |2 CamorpoBepka JIK,
KOMITOHEHTHBIE Pewenue 3ananuit JIT13
cuctembl. udde- Occe, noknan, pedepar U-CPC
peHImanus,  Jaua- Ompoc
IpaMMBbI COCTOSIHUSL.

Hroro 108 |2 | 4 83 9 JK3aMEeH 2-U

Oobo3nauenusn: OT - obwas mpyooemkocmo, JIK- nexyuu, JII3 — nabopamopro-npakmuueckue 3a-
namus, CPC — camocmosmenvuas paboma cmyoenmos, M-— unmepakmusHas ghopma nposeoenus
3aHAMuU.

5.06pazoeamenvhble mexnoaozuu
PyxoBoncTBysich HambOosee 3(()EeKTUBHONW MeIarorn4eckod METOAMKOM «I10-

9TAIMHOI'O YCBOCHHUA 3HaHI/II\/'I>>, npernogaBaTeiib AUCHUIIIIMHBI ITOCJICA0BATCIBHO BbIBO-



JTUT 00y4aroUIMXcs CTYIEHTOB Ha 3Tambl: 1. MOTHBALIMOHHBIN, 2. OPUEHTAIIMOHHBIH,
3. mpeaMeTHOro AEUCTBUA M Ap. VIMEHHO 3-mii 3Tanm npeaMETHOTO AEHUCTBUS MpEe.-
M0JIaraeT MPOLECcC «OMPEeIMEUNBAHUS 3HAHUM, UCTIONB30BAHMS UX KaK MHCTPYMEHTA
JEHCTBUS: @ UMEHHO CaMOCTOATEIBHOTO M3y4YeHHUs] YacTh y4eOHOTro maTepuana, pe-
HICHUS] IPAKTUYECKUX 3aJJaHU, MAaKCUMAaJIbHO CIIOCOOCTBYIOIIUX YCBOCHUIO 3HAHUN.

B npouecce ocBoeHus: MUCHUIIIUHBI «DU3UKO-XUMUYECKUNA aHANIM3» HCHOJb-
3YIOTCS Cleayromue 00pa3oBaTeIbHbIE TEXHOJIOTHH:

A) CranaapTHble METOAbl OOyUYEHHUS: JICKIIUHU; J1A0OPATOPHO-TIPAKTUYECKHE 3a-
HATHUS, HA KOTOPBIX 00CYKIAIOTCS OCHOBHBIE MPOOJIEMBI, OCBEIIEHHBIC B JEKIUAX U
copMyIMPOBAaHHBIE B JOMAITHUX 3aJaHUSX; KOMIIBIOTEPHBIE 3aHITHS;, THChMEHHBIC
WIHM YCTHBIE JIOMAIIHUE 33JaHusl; OOCYXKIEHHE MOATOTOBICHHBIX CTYJIEHTaMH 3CCE;
KPYTJIbIE CTOJBI; KOHCYJIBTAIMH MPeToaBaTesieil; caMOCTOsITeNIbHAsT paboTa CTyACH-
TOB, B KOTOPYIO BXOJIUT OCBOEHHE TEOPETUUYECKOTO MaTepuania, MOoJAr0TOBKA K 3aHs-
THSIM, BBITIOJIHEHHE YKAa3aHHBIX BBIIIE MUCHbMEHHBIX PabOT; KOHCYJIbTAIIMH MPEroa-
BaTEJICH.

b) Meroapl 00ydeHus ¢ MpUMEHEHHEM WHTEPAKTUBHBIX (OpM 00pa3zoBaTesb-
HBIX TEXHOJIOTUMN: KPYTJIBIE CTOJBI, IUCKYCCUU; aHAIIN3 MTPOOJIEMHBIX CUTYaIIUH.

[Tpu peanuszainuu pa3IuyHbIX BUJOB Y4€OHON paOOTHI UCTIOIB3YIOTCS aKTUBHBIC
U MHTEPAKTUBHBIE (DOPMBI TPOBENCHUS 3aHATHI (KOMITBIOTEPHBIX CUMYJISIUHN, pas-
OOp KOHKPETHBIX CUTyalllii) B COUETAaHWU C BHEAYAUTOPHOU paboToil ¢ 1enbio dop-
MUPOBAHUS U Pa3BUTHUA KYJIbTYpPbl MBIIUICHHS, CIIOCOOHOCTH K 00O0OIIECHUIO, aHATH-
3y, BOCTIPUSITHIO aKTyaJllbHOM MHGpopMaiuu. B mpoiiecce o0ydeHus MCMONB3YIOTCA
KaK TpaJAuIMOHHBIC (JIEKIIMH, CEMUHAPHI) TEXHOJIOTHH, TaK U HHTEPAKTUBHEIE.

Meronapl 00yueHust ¢ MPUMEHEHUEM WHTEPAKTUBHBIX (OpM 00pa3oBaTEIHHBIX
TEXHOJIOTUI: Kpyaible CMOJbl, OUCKYCCUU, AHAIU3 NPOOIEMHBIX cUumyayui, y4eOHas
cumyayus TPEACTABIAET COOOW KpaTKoe OIMMCaHUE CYIIECTBYIOIIEH CHUTyallud B
omnpeeneHHoW HaydyHoU o0acTu. COOBITHS U3 peaTbHOM HCCIe0BaTEICKON MpaK-
TUKH BMECTE C Pa3IMYHBIMU JAHHBIMHU MO KOHKPETHON CUTYaIlMU BXOISAT B OCHOBY

cyeHapues, KOTopble HEOOXOIMMO MPOAHAIU3UPOBATH, TPOKOMMEHTHPOBATH, OIpe-



JIENUTH MPOOIIEMBI, 2PYNNOBOTL pazdoop pe3yibmamos mecmos, 2pynnogvie OUCK)CCull
- 110 pe3yJbTaTaM CaMOCTOSITENIbHOM pabOTHI.

[Tpn mpoBeaeHUH NEKIMOHHBIX 3aHATHH JOJDKEH MpeodsiagaTh METOJ Mpo-
OJIEMHOTO M3JIOKCHHSI, KaK W TMPUMEHEHUE PEUTUHTOBOM CHUCTEMBI MPHU aTTECTaIlUN
CTYICHTOB.

VY enbHbIA Bec 3aHATHH, MPOBOANMBIX B MHTEPAKTUBHBIX (DOpMax, B IEJIOM B
y4eOHOM MPOIIECCEe TOJKHBI COCTABIATh HE MeHee 20% ayuTOpHBIX 3aHATHI (ompe-
nensiercst TpeboBanuamu OI'OC 3++ ¢ yyetom cnenuduku OOII). 3ansaTus nexnu-
OHHOT'O THIIA JIJII COOTBETCTBYIOIIHUX TPYII CTYJICHTOB HE MOTYT COCTaBJIATH OoJiee

50% ayauTopHBIX 3aHATHI (ompenensercs cooTBeTcTBYy oMM PI'OC 3++).

6.0nmcanue nokasareJieid, KpUTepueB U IIKAJ OCHUBAHUS KOMIIETEHIIM I

Bapl/IaHTLI arrecranmmmu

YcTHBIN ompoc.

TecroBble 3a1anus (IPU HATUYKH).

Pemenne ynpaxHeHUN U 3a/1a4.

Hcrnonb3yst KOHTPOJIbHBIE BOIIPOCHI aTTECTALUU.
[To utoram aTTecTaii 10 MOAYJSAM JUCIUIIIUHBIL.

o0 E

6. - 3amura mpoekTa, pedepara, 10KIaaa, 3CCE U T.1I.

7. IlpoBeneHue Urpsl.

BapuanTtsl 3a1aHuii Ha dK3aMeH (3a4eT):

1. Brnagets Teopueil U MpakTUKOW HA OCHOBAHWU NPOTPAMMBI M BOIPOCOB K
KWM (06s13aTenbHO 1715t BCEX).

2. PazpabotaTh mpoekT wiu urpy (B TEUCHHE CEMecTpa), BEIOpAaB TEMATUKY H3
pabodeil mporpaMMBbl AUCHUTIIMHBI WITH 110 33/IaHUI0 BEAYIIETO MpernoaBa-
Tens (M0 BEIOOPY MAarucTpaHTa).

3. TloaroroButk nokiaj (pedepar WM 3cce) ¢ Npe3eHTalusIMU, BHIOpaB TeMa-
TUKY W3 pabodeil mporpaMMbl AUCHHUIUIAHBI WA TIO0 3aJaHUIO BEIYIIErO
npenojaBaress (0 BHIOOPY MarucTpaHTa).

4. VIMeThb 3alIUThI IO BCEM MPAKTUYECKUM paboTam (00s3aTEBHO IJIs BCEX.

IToka3aTeu M MIKAJIa OLEHUBAHHUA KOMIIETEeHIIU I



1. Komme-

2. Ioka3arean

3. OueHo4HAas IIKAJIa

TeHIHUA 4. He- 5. VYaosie- 6. Xopo- 7. Or-
ya0BJIe- TBOPH- 1o JINYHO
TBOPH- TeJbHO
TeJbHO
[IK-3 8. Jx3amen nam 3a4et (yerHblid onpoc no KUM nan recru-
Crioco- B pe- poBaHue)
3yIbTaTe OCBOE- 9.
oen M He Bnaneer Cnabo Bnageer | Yactudano ITonHocThIO
MIPOCKTU- HUsA NPOrpaMMBbl TEOpHUel 1 Teopuen u BJIAJICET BIIaJICET
POBAHMIO HaHHOﬁ JUCIIM- | NpaKTUKOM Ha | NMPAKTUKOH Ha Teopuen u Teopuei u
OCHOBaHUU OCHOBAaHHUU IPO- | IPAKTHKOU TIPaKTUKON
- IIJIMHBI -
peam 1 N 06}”{& NpOrpaMMbl U | TPaMMBI U BO- Ha OCHOBa- Ha OCHOBa-
3alnn HOIUHCSL HOJI- | Bompocos B npocos B KUM. | uuwm mpo- HHH TIPO-
obpazo- KeH: KHM. IrpaMMBbI U rpaMMbl U
BaTeIhb- Buame: BOIIPOCOB B | BOIIPOCOB B
: KHM. KHM.
HOTO T
copce-
porec-
p THYECKHE Ipe- INpakTrueckas paboTa
ca BBICTABJIICTCSl | BBICTaBIIACTCS BBICTABJIIET- | BBICTABIISET-
npen- CTaBJICHHUA Y MarucTpaHTy, | MarucTpaHTy, csl Maru- Csl Maru-
METHO# (1)1/131/11(0- €CJIM OH He €CJIM OH UMeeT CTpaHTy, CTpPaHTYy,
UMeeT Tnpe- YaCTHUYHOE, HE eciu OH €CJI1 OH
obnactu | XUMHICCKOM CTaBJICHHE O TIOJIHOE Ipe- YEeTKO, 110~ YeTKO, T10-
«Xumusy | AaHAJIIU3C, B TE€ME U dTanax | CTaBJIEHUE O cieaoBa- cienoBa-
06p330_ TOM qI/ICHe O To_ HpaKTHHeCKOﬁ aTarax HpaKTI/I— TCIBbHO, BBI- TCJIBHO,
BATCITE- pabotsr. He YeCKOU paboTHI. | MOJHSET TBOPUYECKU
HOJIOTHH,  CTPO- | yopumaer Brinmonuser ux 3Tanbl Opak- | BBIIOJIHIET
HBIX Op- €HUU, CTPYKTYPE | CYWHOCTb 1 C CyIIECTBEH- THYECKOH BCE TaIbl
raHusa- _ | HasHayeHHe HBIMH TIOTPeI- | PabOTHL, C TpaKTHYe-
IS CIIOKHBIX cn MPaKTHIecKoi | HOcTAMU. OTBe- | HEKOTOPBIMHU | CKOI pabOTHI
CTEM, MCXAHM3- | pabotel. He 4aeT He Ha BCe HOTPEILHO- 6e3 morpeni-
OCHOB- Max (1)330BI>IX n | mpeacramsier | (okono 20% OT | CTAMH H HOCTEH U
HOTO OTYET O MPaK- | BCEro KOJIMYe- 3aMeYaHMs- | 3aMEYAHUH.
CpeaHero XUMHYICCKUX TUYECKOM pa- | cTBa BompocoB) | mu. OtBeua- | O6oCHOBaH-
00pa3oBa- npeBpameHHﬁ B | 6ote. He ot- KOHTPOJBbHBIX €T Ha KOH- HO OTBEYAeT
. « | BeuaeT Ha BOIPOCOB. TPOJILHBIC Ha BCE KOH-
HUAA. -
I HUX, BXHCH KOHTPOJIbHBIE BOIPOCHI. TPOJIbHBIE
IIHX IIOHATHUAX H | BOIPOCHL. [Ipencras- BOIIPOCHI.
K 3aKOHAX (1)1/131/1- JISIET OTYET, IIpencras-
- o pabore. JISIET OTYET,
6 KO-XMMHYECKOI'O 10 paGore
aHanuza, (QyH- o(opmieH-
it 1o 00-
C JlaMEHTaJIbHBIX S
o pasiy.
o OCHOBax u MeE-
TO- IIpoekT
C o Kputepuu oueHMBaHus NPOEKTA, KAKIBIH U3 KOTOPBIX
0 Aax nu3anHa u ot 1 10 5 6amIoB: HATMYWE UIEH, BOCTIPOU3BOIUMOCTh, YHUPU-
0 CUHTE3a HOBBIX | IMPOBAHHOCTH.
€ _ CTpyKTYypa NpoeKTa J0/17KHA BKJIIOYATH B ce0si: BBe-
H (1)33 B HUX W Ma JICHHE, PE3yIbTAThI OIICHKH aKTYaJIBHOCTH IPOOJIEMBI, pe3yJIbTa-
pa3pa6a- TCpHUAIOB, B TBI IPOBEIEHHOIO UCCIEAOBAHNS, METO/Ib], 3aKIIOUEHUE, BBIBO-

ThIBATh

TOM 4HUCJIC nc

JIbl, JIATEpaTypa.




HCIOJIb-
30BaTh
METO/IU-
YecKoe
obecme-
YEeHHUS
obpazo-
BaTEJlb-
HOTO
rporiec-
ca

npea-
METHOM
obnactu
«Xu-
MU,
npeaHa-
3HaYEeH-
HOT'O JIst

peaiu-
3aIuH

y4eOHBIX
npeame-
TOB, Kyp-
COB,

vzt
CIMTUTAH
(Momyneit)
obpazoBa-
TETbHBIX
nporpaMmm
COOTBET-
CTBYIOIIIE-
IO YpOBHS
obpazoBa-
HUSL.

3apa-
Hee 3aJaHHBIMH
CBOMCTBaAMU,;
METOJbI HCCIIe-
JIOBaHUS CTPYK-
Typpl U (QYHK-
IIMOHAIb-
HO Ba)KHBIX
CBOMCTB  CJIOX-
HBIX OOBEKTOB.

Ymems:

Ananu-
3UpOBaTh B3aM-
MOCBSI3b  MEXITY
COCTaBOM, CTpO-
€HUEM U  CBOMU-
CTBAMH  CJIOXK-
HBIX HEOpPraHM-
YECKHUX cu-
CTEM, B
TOM YHCJIE, HO-
BbIX (a3 u Ma-
TEepUaJioB; TIPo-
THO3UPOBATH U
HCITOJIB30-
BaTh (ha30BbIC
paBHOBECUSI U
PEAKIIMOHHYIO
CITOCOOHOCTh
HEOPraHUYEeCKHUX
BEIIIECTB B pa3-
JIN4-
HBIX arperaTHbIX
COCTOSIHUSIX U
AKCTpEMaIbHbIX
YCJIOBUSIX B CO-
cTaBe MHOTI'0-
KOMITOHEHTHBIX
CHCTEM.

Bna-

BBICTABJISIETCS
MarucTpaHTy,
€CIIU OH HE
HIMEET YETKO-
ro IpeAcTaB-
JeHus 00 3Ta-
Iax NPOEKTH-
posanus. He
MIOHUMAeT
CYIIHOCTU U
Ha3HaueHHE
npoekra. He
OTBEYaeT Ha
3a/laHHbIE
BOIIPOCHI IO
MIPOEKTY.
IIpoexT nu-
LIEH HOBHU3HBI
1 OpUTUHAIIb-
HOCTH. YcIio-
BHS peanusa-
LMY TIPOEKTa
HE SICHBL.

BBICTABIISIETCA
MarucTpaHTy,
€CJIM OH FIMEeT
YaCTUYHOE, HE
MIOJTHOE TIpeI-
cTaBieHHe 00
JTanax Mmpoex-
TUPOBAHUS.
Brimonnser ux
C CYIIECTBEH-
HBIMH MTOTPEIlI-
Hoctsimu. OTBe-
4aeT He Ha Bce
(oxomo 20% ot
BCETO KOJHYe-
CTBa BOIIPOCOB)
3aJJaHHBIX BO-
npocos. He
yBepeHHO 000c-
HOBBIBAET
HaJIM4Yue HO-
BU3HBI IIPOEKTA.

BBICTaBJISICT-
Csl Maru-
CTpaHTY,
eci OH
YEeTKO, TO0-
cienoBa-
TEJIHHO, BbI-
MOJTHSICT
3Tansl Npo-
€KTHPOBa-
HUS, C HEKO-
TOPBIMU
MOTPEIIHO-
CTSAMU U
3aMeUaHus-
Mmu. OTBeua-
€T Ha Bce
3aJIaHHbIC
Bonpockl. He
YBEPEHHO
000CHOBBI-
BaeT HaJlU-
yue ujaeu
HOBH3HBI
MIPOCKTA.
JlokassIBaeT
BOCIIPOM3-
BOJMMOCTD,
yHIPHIHPO-
BaHHOCTD
MPOEKTA.

BBICTaBIISICT-
Csl Maru-
CTpaHTy,
€CJIH OH
9eTKO, T10-
ciemoBa-
TEJIBHO,
TBOPYECKH
BBITIOJTHACT
BCE ATarbl
MPOCKTHPO-
BaHUs 0e3
MOTPEIIHO-
cTeH u 3a-
MEYaHuH,
JIOTUYHO,
JOCTYITHO
H3JIaracT
CBOIO MBICTTh
HAa 3aIUTe
MPOCKTA.
O06ocHOBaH-
HO OTBEYAEeT
Ha BCE 3a-
JTAaHHBIC BO-
TIPOCHI,
000CHOBBI-
BaeT HaJIH-
que uIeu
HOBHU3HBI U
OpHUTHHAIIb-
HOCTH TPO-
exta. Jloka-
3BIBAET BOC-
TIPOM3BO/TH-
MOCTh, YHH-
¢unmpoBaH-
HOCTb H
HAyIHOCTb
MPOEKTA.
Ywmeer ¢op-
MYJIHPOBATh
coOCTBEHHOE
ABTOPCKOE
ompezene-
HHE OCHOB-
HBIX KaTEro-
puil 1 noHs-
TUI IpOeK-
Ta.

Hrpa

IlIkana ouenuBanus: 1 10 5 6aI0B: HATHYHE UIEH,
BOCIIPOU3BOAUMOCTD, YHHU(PHIIUPOBAHHOCTb.
CTpyKTYypa urpbl 10J:KHA COOTBETCTBOBATH TPedo-
BAHUSM K IUIAH-KOHCHEKTY UIPbI 0 XUMHH




Odemb.

YMmenu-
SMHU U HaBBIKa-
MU MPOTHO3UPOB
aHUusg, MOJIEIHU-
pOBaHUSI U IKC-
MIEpUMEHTAJIb-
HOTO M3y4CHUS
MIPOIIECCOB,
MPOTEKAIOIIUX B
duzuko-
XUMHYECKHX CH-
cTeMax C yd4a-

CTHEM HeEopra-
HUYECKUX co-
e INHEHUH.

BBICTaBIISIETCS
MarucTpaHTy,
€CIIM OH HE
HUMEET YETKO-
TO MPEJCTaB-
JeHus 00 3Ta-
max paspabot-
ku urpsl. He
TIOHUMaeT
CYIIHOCTU U
Ha3Ha4YeHUE
urpsl. He ot-
BEYaeT Ha 3a-
JaHHBIE BO-
MIPOCHI IO
UIaH-
KOHCIEKTY.
HUrpa nuena
HOBHU3HBI U
OpHUTHHAJIBHO-
CTH. YcoBHUA
peanu3am
COJIepKAHUSA U
CTPYKTYDBI HE
SICHBL. Y4e0-
HO-
METOIHUYECKHE
MaTepHalsl He
COOTBETCTBY-
0T LIEJISIM 1
3agadam.

BBICTaBIISIETCS
MarucTpaHry,
€CII OH UMEET
YJacTHYHOE, HE
TMIOJTHOE TIpe-
CTaBJIEHHUE 00
JTamax paspa-
00TKM U peanu-
3aI[H UIPBI.
Beinonuser ux
C CYIIECTBEH-
HBIMH TIOTpel-
HocTsmu. OTBe-
4aeT HEe Ha BCE
(oxomo 20% ot
BCETO KOJIHMYE-
CTBa BOIIPOCOB)
3aJaHHbIX BO-
npocos. He
yBEpeHHO 000c-
HOBBIBaeT
HaJlyKe Ho-
BU3HBI yueOHO-
METOINYECKOU
pa3paboTke, T.€.
IUTaH-
KOHCIIEKTE.

BBICTaBJIS-
eTcs Maru-
CTpaHTY,
eclii OH
TIPOSIBIISIET
WHUIHAATHBY
B UTpE; JO-
TUYHO, J0-
CTYITHO W3-
JIaraeT CBOIO
MBICJIb; KOP-
PEKTHO | IO
CYILECTBY
3a/1aeT BO-
TIPOCHI B
Urpe, MeeT
TpecTaBie-
HHe 00 oc-
HOBHBIX Ka-
TEropusx u
MOHATHIX
Kypca u Te-
MBI UTPOBOI
TEXHOJIOTHH.

BBICTABIISI-
eTcsl Maru-
CTpaHTy,
€CIH OH
TIPOSIBIISIET
MHHULUATUBY
B UIpE; JIO-
THYHO, J10-
CTYITHO W3-
Jlaraet CBOIO
MBICJIb; KOP-
PEKTHO U IO
CYLIECTBY
3a7aeT BO-
TIPOCHI B
urpe, aseK-
BaTHO KpH-
THKYET HO-
3HIHIO OTI-
MIOHEHTA B
urpe; ymeer
hopmymupo-
BaTb CO0-
CTBEHHOE
aBTOPCKOE
orpezene-
HHE OCHOB-
HBIX KaTero-
pu# ¥ OHS-
TUH Kypca u
TEMBbI UTPBI.

oOyuJarormerocs.

Jcce, AokIaA, pepepar
Crtpykrypa 3cce, JoKIaja, pedepara: akTyaabHOCTb Te-
MBI, OCHOBHAs 4acTb (M3JI0KEHHE MPOOIEMbI, HCCIICTOBaHNS),
3aKJII0YEeHHE (BBIBOJIBI), MCTIOIBb30BaHHAas auTeparypa. O0beM:
Oonee 5-6 cTpaHuIl.
Kputepuu k 3cce, 1okjaany, pedgepary oOLIEHUBAIOTCA,
KaX[IbIH N3 KOTOPBIX OT 1 10 5 OaJUIOB: HAYYHOCTb; JIOTHYHOCTb;
JOCTYITHOCTh; OPUTHHAIBHOCTD; 00OCHOBAHHOCTD; JINYHOCTD

He Brinepixa-
HEBI BCE dJIe-
MEHTBI CTPYK-
TYpHI U HE
HMeeT 3aBep-
IIEHHBIN Ma-
TepHal 1o
COJIEpP>KaHHUIO
npobiemsl. He
IIOJITOTOBJICHA
Mpe3eHTalusl.
He Bnageer
BOIIPOCaMU U
BBICTYTIAET HE
KayeCTBEHHO
M HE CaMOCTO-
SITENBHO.

He Bbinep:xanbt
DJIEMEHTHI
CTPYKTYDHI U HE
MeeT 3aBep-
LIEHHOI0 MaTe-
puaa 1o co-
JIEPIKaHUIO TIPO-
oxembl. He ka-
YeCTBEHHO 101~
TOTOBJICHA TIpe-
3eHTanus. Cna-
00 BIIaJI€ET BO-
MPOCaMH U BEI-
CTyIaeT He ca-
MOCTOSITEILHO.

YacTtnaHO
BBIIEpKAHBI
3JIEMEHTHI
CTPYKTYPHI H
HE UMEET
3aBepIIEH-
HBIA MaTe-
puan mo co-
JIepIKaHUIO
pOOIEMEL.
IToaroros-
JieHa npe-
3EHTAIM.
YacTtuyHo
BJIAJIEET BO-
pocamMu 1
BBICTYIIAET
HE yBEpEeH-

YeTKo BEI-
JIep>KaHbI
BCE DJIEMEH-
TBI CTPYKTY-
PBI U UMEET
3aBepIIeH-
HBIN MaTe-
puan o
coziepa-
HUIO TPO-
onemsl. Ka-
YeCTBEHHO
MHOATOTOB-
JieHa Tpe-
3EHTAIHA.
OTInYHO
BIIaJIEET
BCEMH BO-




HO. npocamMu U
BBICTYIIACT
Ka4CCTBCHHO
Hn CaMOCTOA-
TCJIBHO.

7.D0oHO 0UeHOUHBIX CPeOCmE 01 MeKYUuie20 KOHMPOJiA YyCnesaemocmu, npome-
HCYMOUHOU ammecmauuu no UMo2am 0C80EeHUsA OUCUUNTIUHBL U YUEeOHO-

Memoouueckoe obecneuenue camoCmoaAmenabHou padomol Cmyo0eHmos

Ilepeyenn TeM 3aaaHuil s camocTosaTe abHoM padorsl (ITK-3, ITK-6)

e MeToauKa U MpakTHUKa 00OCHOBaHUS (Pa30BbIX PABHOBECUM M MOCTpoeHUs ¢a-

30BBIX AuarpaMm OJHOKOMIIOHCHTHBIX CUCTCM. HpI/IKJIaI[HBIe BOIIPOCHI.

e MeToauka u npakTuka 000CHOBaHUS (Ha30BBIX PAaBHOBECUM MOCTpOEHUs (a3o-

BBIX JIMarpaMM C MOJIUMOP(PHBIMU MTPEBPAILICHUSIMHU.

e MeToauka U MpakTHUKa 00OCHOBaHUS (Pa30BbIX PABHOBECUM M MOCTpOoeHUs ¢a-
30BBIX IHarpamMM JABYXKOMIIOHEHTHBIX CHCTEM C HEOTPAHMYCHHBIMU TBEPIBIMH

pPacTBOpaMH.

e MeToauka U NpakTHUKa 00OCHOBaHUS (Pa30BbIX PABHOBECUI M MOCTpoeHus ¢a-
30BBIX JIHArpaMM JIByXKOMIIOHEHTHBIX CHUCTEM C OIPAHMYEHHBIMU TBEPABIMU

pactBopamu tuma 4 no Pozebomy.

e MeToauka U MpakTHUKa 00OCHOBaHUS (Pa30BbIX PABHOBECUH M MOCTpOeHUs (a-
30BBIX JIHArpaMM JIBYXKOMITOHEHTHBIX CHUCTEM C OTPAHHMYCHHBIMH TBEPIABIMU

pactBopamu tHna Smo Pozebomy.

e MeToauKka U MpakTHKa MOCTPOCHUS U aHaiu3a (ha30BBIX JUATPAMM TPOMHBIX

CUCTEM C DBTEKTHUKOU.



e Meronuka U MpakTHUKa MOCTPOCHUS U aHaiu3a (Pa3oBBIX AMArpaMM TPOHHBIX

CUCTEM CO CTaOMJIbHBIM TPUAHTYJIUPYIOIIUM CEUYEHUEM.

e MeToauka U NMpaKTHKa IMOCTPOCHUS U aHaiu3a (pa30BBIX JUArPaMM TPOMHBIX

CHUCTCM C pacClIanBaHHUCM.

e Meronuka U MpakTUKa MOCTPOCHUS U aHAIN3a, (PA30BBIX PABHOBECHI TPOWHBIX

B3aUMHBIX cucTteM. Kputepun HanpaBiieHHs OOMEHHBIX B3aUMOACHCTBUM.

TeMbl TOKJIAN0B, 3cce, pedeparon (ITK-3., [TK-6)

1.9TANIBI PABBUTUA ®U3NKO—XUMHNUYECKOIO AHAJIN3A. IIPUHIINIT HENPE-
PBIBHOCTH U IPUHIIUII COOTBETCTBUSI.

2.JIPUMEHEHUE IPABUJIA ®A3 I'MBECA U KIIACCUD®UKAIIMU CUCTEM. CH-
CTEMA, COCTOSIHUSI M TIPOLIECCHI.

3.METOJIbl ®U3UKO — XUMHUYECKOI'O AHAJIU3A, TEMIIEPATYP ILIABJIEHMS,
COCTABOB, TENVIO®U3UYECKUX U TEPMOJIUHAMHWYECKHUX CBOMCTB.

4. POJIb TEOMETPUYECKHX NIOCTPOEHUM B TEOPUM U ITPAKTUKE ®U3UKO—
XUMHUYECKOI'O AHAJIM3A.

5. IBYXKOMIIOHEHTHBIE CUCTEMBI. TUIbI PABHOBECHS B IBOMHBIX CHU-
CTEMAX. OTKJIOHEHMSI PEAJIBHBIX JIUATPAMM « COCTAB — CBOMCTBO» OT KJIAC-
CUYECKHAX 3AKOHOMEPHOCTEM. /IAJIbTOHU/IBI U BEPTOJIU/IBI.

6. TPEXKOMIIOHEHTHBIE CUCTEMbI. OBILIAE 3AKOHOMEPHOCTHU CTPOEHMSI.
METOJI HOCTPOEHWUSI.

7 IlpoekimmoHHO-TepMorpaduuIecKuii METOJ, — KaK OJUH M3 COBPEMCHHBIX H
MNCPCIICKTUBHBIX MCTOAOB HMCCIICAOBAHUA MHOTI'OKOMIIOHCHTHBIX CHCTCM.

8. uddepenunarus cucrem.

9. Tomonorus TPOMHBIX B3aUMHBIX CHCTEM.

10.KoMIuiekcHasgs METOIOJIOT U UCCIIEN0BAHUSA TPOWHBIX B3aUMHBIX CHUCTEM.

11.TBepaoda3zHoe XUMHUICCKOE B3aUMOJICHCTBHE BO B3aWMHBIX CHCTEMaX.

12 . KoHBEpCHOHHBIA METOJ HCCICIOBAHUS JHArpaMM COCTOSIHHSI OTOKOMIIO-

HCHTHBIX CUCTCM.



13. YETBEPHBIE CUCTEMBI. METO/I TETPADJIPALIMA YETBEPHBIX CUCTEM.

14.METOJ1bI H30OBPAKEHUSI COCTABOB.

15. AIIPMOPHOE BBISIBJIEHUE CTABUJIBHOI'O CEKYIIEINO KOMILIEKCA BO
B3AMMHBIX CHCTEMAX C KOMIIJIEKCOOBPA3OBAHUEM.

16. METOJIMKH BBISABJIEHUS CKPBITHIX CEKVIIIAX.

17.MATEMATHYECKOE OBECNEYEHUE M MCHOJIL30BAHME JDBM 17151 MPO-
THO3A KPUCTAJUIM3YIOIIUXCS ®A3 U JUPPEPEHIIUAIIMU B3AUMHBIX CUCTEM.

18.Tepmoxumuueckue pacuetsl st MKC.

19.TepmoauHamuka peakiuii o0OMeHa. JHEPreTHIEeCKHE TUarpaMMBbl.

20.®uzuko—xumudeckuii aHann3 MKC — kak 0CHOBa COBPEMEHHOTO MaTepra-

JJOBCACHU:.

IIpumep mecma pyovexycnozo konmpona (IK-3, ITK-6)

TecT conepKUT MATh 3aJaHNUM, HAa BBITOJIHEHUE KAXKA0TO U3 KOTOPBIX OTBOJIUT-
Csl TpU MUHYTHI. BbIOpaTh HEOOXOAMMO MPABUIILHBIA OTBET U OTMETUTH €T0 B

OJIAHKE.

1. Onpenenute BapuaHTHOCTH PaBHOBECHUS TpeX (a3 B JABOMHOM
n300apuyecKoil cucteMe (MpUMEpP CUCTEMBI U3 DKCIEPUMEH-

TaJbHOW MPAKTUKU CTYCHTA)

1. |1 3. |2

2. 10 4. |3

2. Onpenenure BApUaHTHOCTh paBHOBECHS JABYX (pa3 B 0OJTHOKOM-
MMOHCHTHOM cucTeMe (IPUMEP CHCTEMBI U3 IKCIICPUMEHTAJb-

HOU MPaKTHKU CTYJEHTA)

1. |0 3. |3

2. |2 4. |1

3. Onpenenure BapUaHTHOCTh paBHOBecUs Tpex (a3 B IBOMHOU

cucteme (MpUMep CUCTEMBI U3 IKCIIEPUMEHTAIBLHON MPaKTUKH




CTYyJICHTA)

1. |1 3. |0

2. |2 4. |3

4. Omnpenenure BapuaHTHOCTb paBHOBecHs TpeX (a3 B OHOKOM-
NOHEHTHOM cucteme (MpUMEpP CUCTEMBI U3 IKCHEPUMEHTANb-

HOM MPaKTUKU CTYJICHTA)

1. |2 3. |0

2. |-1 4. |3

5. Onpenenure BapMaHTHOCTh PaBHOBECHUS IBYX (pa3 B JIBOMHOMU
U30TEpPMO-U300apHUECKOll cucteme (IpUMep CUCTEMBI U3 KC-

NEPUMEHTAIBHON MPAKTUKHU CTYIEHTA)

1. |1 3. |2

2. |0 4. |3

Ouenka mecma:

5 npasunvHbLIX OMBEMOE — OMIUUHO

4 npasuivHLIX OMeema — XOpouLo

3 npasuibHuLIX omeema — Y0081emMeOPUMENbHO

Menvwe mpex npasulibHblX Oneemoe — Heydoeﬂemeopumeﬂbﬂo

Bonpocs! U1 HTOroBoro KOHTpoJis 3uanui (Ax3amen) (ITK-3, ITK-6)

1 .IIPUMEHEHHUE TIPABUJIA ®A3 I'MBBCA U KJJACCUDPUKAILIMU CUCTEM. CUCTEMA, CO-
CTOSHUA U ITPOLIECCHI.

2. OCHOBHBIE TTOHATHS U OIPEAEJIEHUS. TIPEJMET ®U3UKO—XUMUYECKOI'O AHAJIU-
3A KAK UICTPYMEHTA TIO3HAHUS. DTAIIbI PABBUTUS ®U3UKO—XUMUYECKOI'O AHAJIU-

3A. [IPUHLIUIT HEIPEPBIBHOCTU W PUHLIMIT COOTBETCTBUSA. METO/Ibl ®U3UKO — XU-



MUHUYECKOI'O AHAJIM3A, TEMIIEPATYP IUIABJIEHUS, COCTABOB, TEIUIO®U3UYECKUX U
TEPMOJUHAMMYECKUX CBOMCTB.

3. POJIb TEOMETPMYECKMX IIOCTPOEHMM B TEOPUM U TIIPAKTUKE ®U3HUKO—
XUMUYECKOT'O AHAJIM3A. JIMATPAMMA COCTABOB. JIMATPAMMA COCTOSAHUSA. [IUA-
IPAMMA «COCTAB — CBOMCTBO» CYIIHOCTb JITA. KPUBBIE HATPEBAHUS (OXJIAXKJIE-
HUs). [IOCTPOEHUE JIMATPAMM ITJIABKOCTH.

4. JIBYXKOMIIOHEHTHBIE CUCTEMbI. DBTEKTUYECKAS, C HAJIMUMEM COEJIMHEHMU, C
TBEPJIBIMH PACTBOPAMH, UX JUATPAMMBI «COCTAB — CBOMCTBO» (IIJTABKOCTH, CO-
CTOSHUSA, PACTBOPUMOCTH). JINKBUYC U COJIUAYC. DBTEKTUKH, [IEPUTEKTHUKA U
JIUCTEKTHKA.

5. Turiel PABHOBECHS B JBOMHBIX CUCTEMAX. OTKJIOHEHU S PEAJIbHBIX JJUATPAMM «
COCTAB — CBOMCTBO» OT KJIACCUYECKNX 3AKOHOMEPHOCTEN. JIAJIbTOHUJIBI U BEP-
TOJIUJIBI.

6. TPEXKOMIIOHEHTHBIE CHUCTEMBI. OBIIUE 3AKOHOMEPHOCTHU CTPOEHUSI. METO/I
IIOCTPOEHUS. TUITbI TPOMHBIX CUCTEM (BE3 OBPA3OBAHHSI XUMWYECKUX COEJIVHE-
HUI1, C OBPABOBAHMEM COEJIMHEHU, C TBEPABIMU PACTBOPAMM). METO/I TPMAHI'Y-
JISILIMU TPOMHBIX CUCTEM. IIPMJIOXKEHUE 3AKOHA JEMCTBYIOIINX MACC K AHAJIM3Y
CTPOEHMS JBOMHBIX 1 TPOMHBIX CUCTEM.

7. TIpoeknnoHHO-TepMorpapuIecKuii MeToa — KaK OJUH M3 COBPEMEHHBIX M TIEp-
CIICKTHUBHBIX MCTOJ0B HCCICAOBAHNA MHOI'OKOMIIOHCHTHBIX CHCTEM, €€ CYIIHOCTD.
[ToruTepMuyecKre U M30TEPMHUUCCKHE CeUSHUS (pa3pesbl).

8. HMuddepenunarusi cuctem, auarpamMM COCTaBOB. TpoilHbIE B3aUMHbBIE CUCTEMBI.
[Tonarue o B3auMHBIX cucTemax. CrnocoObl rpaduueckoro n300paKeHUsl COCTABOB.
OCHOBHBIC BHU bl B3AUMHBIX CHUCTCM. HpOCTpaHCTBeHHBIe " IINIOCKOCTHBIC AUarpaM-
Mbl CUCTEM KPUCTAJUIM3ALMKN MCXOJIHBIX COCIMHECHUN U C 06pa30BaHHeM COCIUHE-
HUM.

9. Tomonorusi TPOMHBIX B3aMMHBIX CHUCTEM. TpOMHBIC B3aUMHBIC CHUCTEMBI JHaro-
HAJILHOTO W auaroHajabHOTO THNa. CUHTYJSApHBIE, 00paTUMO — B3aUMHBIE U HEoOpa-

THUMO — B3aMMHBIC CUCTCMBEI.



10. KommuiekcHast METOAO0JIOTUSI UCCIEAOBAHUS TPOMHBIX B3aUMHBIX CUCTEM.

11. Tonosoruss TPOWHBIX B3aUMHBIX CHUCTEM. TpOWHBIE B3aWMHBIE CHCTEMBI IUAro-
HAJIBHOTO W aJMaroHaibHOTO TUMa. CUHTYJSpHBIE, 00pPAaTUMO — B3aUMHbIE U HeoOpa-
THUMO — B3aUMHbBIE CUCTEMBI.

12. POJIb TEOMETPMYECKMX IIOCTPOEHUII B TEOPMM M IIPAKTUKE ®H3UKO—
XUMMYECKOTI'O AHAJIM3A. JIUATPAMMA COCTABOB. JIMATPAMMA COCTOSIHUSA. JIUA-
IPAMMA «COCTAB — CBOMCTBO» CYIHOCTh JITA. KPUBBIE HATPEBAHUS (OXJIAXK/IE-
HI/ISI) IIOCTPOEHME JIUAT'PAMM ITJIABKOCTH.

13. IIpoekimoHHO-TepMOTpadhUIeCKHii METOT — KaK OJUH M3 COBPEMCHHBIX U TIep-
CIIEKTUBHBIX METOJOB HCCIEAOBAHUS MHOTOKOMIIOHEHTHBIX CHUCTEM, €€ CYIIHOCTb.
[TonurepMuyeckue u U30TEPMUYECKUE ceueHUs (pa3pessl).

14. Tonosorust TPOWHBIX B3aUMHBIX CHCTEM. TpOMHBIE B3aMMHBIE CUCTEMBI JUAro-
HAJIBHOTO W aJuaroHanbHOro tumna. CUHTYJISpHBIE, 00paTUMO — B3aUMHBIE U HEOO-
paTtuMo — B3auMHbIe cucTembl. Juddepenuaius u nocTpoeHue apena Qas.

15. TBepaodazHoe XUMHUUYECKOE B3aUMOJICUCTBUE B TPOMHBIX B3aMMHBIX CHUCTEMaX.
Tunsl TBepHoda3ubix peakuuii. Hanpasnenue peakiuu oomena. [loHsTre «ycioBHO-
ro TemIoBoro 3pdekra peakuuu 0OMeHay.

16. KOHBEpCHOHHBII METOJ MCCIIEIOBAHUS AUATPAMM COCTOSIHUSI MHOTOKOMITOHEHT-
HbIX cucTteM. Touka koHBepcuu. Ourypa KOHBEpPCUU, METOIBI IOCTPOCHHUS.

17. YetBepHsbie cuctemsl. [Ipumenenue npasuiia ¢as. MeToabl u3o0paxeHus: cocTa-
BOB YETBIPEXKOMIIOHEHTHBIX CUCTEM B IIPOCTPAHCTBE U HA IUIOCKOCTH.

18. InarpaMmbl KOHAEHCUPOBAHHOTO COCTOSIHUSI YETBIPEXKOMIIOHEHTHBIX CHCTEM C
KPUCTAJIN3alUE€N YUCTHIX KOMIIOHEHTOB.

18. JlmarpamMa COCTOSIHUSI YETBIPEXKOMIIOHEHTHBIX CUCTEM C COEIUHEHHUSIMU KOH-
IPYSPHTHOTO XapakTepa IUIaBaHUsS Ha OMHAPHBIX CTOPOHAX CHUCTEMBbI WM TBEPJIbIX
aCTBOpAX.

19. Meton TeTpadapanvii 4YeTBEpHBIX cucTeM. JIpeBo kpucTtammzauun. Meron

arpHOPHOTO TPOTHO32a (a30BOT0 KOMILIEKCA.



20. Metoab! n3o0paxkenus coctaBoB. MaTpuiibl u rpadbl. CUMIUIEKCH M CUHTYJISIP-
HbIEC 3Be3/bl. UeTBEpHBIC B3aMHbBIE CUCTEMBI U Oosee croxkHbie. uddepeHuanms
YETBEPHBIX B3aUMHBIX CHCTEM 0€3 KOMIUIEKCOOOpa30BaHUSl U C KOMIUIEKCHBIMHU CO-
€MHEHUSIMU HAa OMHAPHBIX CTOPOHAX.

21.AnpuopHoe BbISIBJICHUE CTAOUIILHOTO CEKYIIEro KOMIUIEKCAa BO B3aMMHBIX CUCTeE-
Max ¢ KOMILUIeKCooOpa3oBaHueM. BhIsiBieHHEe XapakTepa U TUMa TOYEK HOHBapHAHT-
HOT'O pPAaBHOBECHSI.

22. IpeBo (a3 u ApeBO KPUCTATUTH3AIIHH.

23.MeToauKu BBISBICHUS CKPBIThIX ceKymux. PCA. ®Ob.

24. Onucanue JOMUHUPYIOIIUX XMMUYECKHX peakiuil (0 KOHBEPCHOHHOMY METO-
ny). durypa KOHBEpCUHU. 3aBHUCUMOCTb (PUIypbl KOHBEPCUH OT CTYIEHEH quaroHa-
JEN.

25. IlomHoe ommucanue xmmuueckux peakiuii B MKC c wncnons3oBaHneM Merona
VOHHBIX UH/IECKCOB.

26. MaTtemaTudeckoe o0ecredeHre M MCroab3oBanre DBM 11 mporHosa KpucTai-
au3yronmxcs a3 B 3aBUCUMOCTH OT MUCXOJIHOTO COJIEBOTO cocTaBa U nuddepenima-
LIMU B3aUMHBIX CUCTEM.

27. Tepmoxumuueckue pacuetsl 1t MKC. Tepmoannamuka peakiuii oOMena. JHep-
reTUYECKUE THArpaMMBl.

28. Ouszuko—xummuyeckui ananu3 MKC — kak 0OCHOBa COBPEMEHHOTO MaTepUaIOBeE-

JICHUS

8. Yueono-memoouueckoe u ungpopmayuonmnoe obecneuenue OuCUUNIUHb
(mooyns)

a) OCHOBHAS JIMTepaTypa:
1. Anocos B.A., M..O3epoBa, 10.5.DuankoB. OCHOBBI (PU3UKO-XUMUYECKOTO aHa-

au3a. M., 2006, 504c.
2. Kypunakos H.C.BBenenue B ¢puzuko-xumudeckuii ananus.- M., 2005.-143c.

3.Pagumes B.I1. MHOrokoMmoneHTHbIE cuCcTEeMEI.- M., 2004.-502c.



Amnocos B.{. Kpatkoe BBenenue B pusuko-xumudeckuii ananus. M., 2009.-123c.

0) 1OMOJIHUTEIbHAS JIUTEepaTypa:

1. beprman A.T'., byxanosa I'.A. TomoJyiorust KOMIJIEKCOOOpa30BaHUS U OOMEHHOTO
pa3nokeHus B TpoilHbIX B3auMHBIX cuctemax. M.:AH CCCP, 1987.-131c.

2. Mazynun C. A.OcHOBBI (HU3HKO-XUMHYECKOT0 aHanu3a. Yued. mocodue Y. 1/C. A.
3. Masynun, I'. C. Tlocarun ; M-Bo o01i1. u npod. odpazoanusi PO, Ilepm. roc. yn-
T.-ITepmn:I11'Y,1999.-180.

4. Cmpomobepe, A. I'. Duzuueckasn xumus / A. I'. Cmpombepe, /1. I1. Cemuenxo.

— M. : Boicw. wik., 2001.

5. B.A. Anocos, M.!. O3zepoBa, I0.A. ®uankoB. OCHOBBl (PU3UKO -XUMUYECKOTO
ananuza. M.: Hayka.1976. 504c.

6. B.1. MuxeeBa. MeTon (pu3nko — XUMHIECKOTO aHAIM3a B HEOPTAHMYECCKOM CHH-
te3e. M.: Hayka. 1975.

7. H.A. Bacuna, E.C. I'per3ioBa, C.I'. [llanomnnkoBa. Temnodpusndyeckue CBOHCTBA
MHOTOKOMITOHEHTHBIX cuctem. M.: Xumus. 1984.

8. beprman A.I'. XumMust MHOTOKOMIOHEHTHBIX cucteM. M.: Hayka. 1969.

9. [Nocemaiiko B.IT. Metoasr uccneqoBanuss MKC. M.: Hayka. 1978

10. Paguiues B.I1. MuorokommonenTaele cucreMbl. M. 1973. B 4-x ToMax.

bepr JL.I'. Beaenue B tepmorpaduro. M.: Hayka. 1969.

11. Antunun JL.H., Baxxennn C.®. DaexkTpoxuMus paciuiaBieHHbIX coseil. M.: T’
HTU, 1964.

12. Tpynun A.C., Kocmbiana A.C.ITTI'M reteporeHHbIX paBHOBECHH B KOHICHCH-
poBanabix MKC. [len. BUHUTHU 1977.

13. Kypnakos H.C. BBenenue B pusuko — xummuueckuit ananms. M- JI.: Hayka. 1990
Kypnakos H.C. U36pannsie Tpyasl. M.: AH CCCP. 1961. B 3-x Tomax.

14. T'acananueB A.M. u 1p. MonenupoBanue xumuueckux peakiuii B MKC Ha nep-
conajgbHOM OBM. Jlenn. B OHUTOXMM Ne 01154 ot 29.11.88. Uepxkacchl.

15. Tpynun A.C. KommiekcHast metogonorus uccinenoBanuss MKC. Camapa: CI'TY.

1997. 308c.



16. IIpumenenue Teopuu rpados B xumun. [lox pen. 3edpuposa H.C. u xyuanosa
C.N. HoBocubupck: Hayka, cubup. Otmen. 1988. 306¢.

17. ®usnueckas xumus. [lox pen. Kpacnosa K.C. M.: Briciias mikomna. 1995. B 2-x
TOMax.

18. Jlyneiiko T.I'. Ananus coneBbix cucteMm. PocroB-na-Jlony: PI'Y. 1981. 144c.

8) npocpammuoe obecneuenue u Unmepnem-pecypcoi:
1. XuUMUK. ru,

2. students.chemport.ru,

3. chemistry-chemists.com,

4. anchem.ru,

5. http://chemport.ru,

6. forum.xumuk.ru.

CaiThl:
1. Ilepcr — IlepcnexktuBHbIe TexHOMOTHM
http://perst.isssph.kiae.ru/
2. EFFORT
http://www.rebco-effort.net/
Materials Today!
http://www.materialstoday.com/home.htm
3. DnexrponHas 6ubanoreka POOU 1 ®HM
http://elibrary.ru/defaultx.asp, http://lib.hsms.msu.ru/

9.Mamepuanvno-mexnuueckoe obecneuenue OUCUUNIUHBL (MOOY5)
Jucuunnuna «PU3UKO-XUMUYECKU aHanu3y» obecredeHa 0a30BbIMU yueOHHKa-

MM, OCHOBHOM U JOTNOJHUTEIBHON JUTEPATYPOH, 3aJaHUSIMU JJI1 CAMOCTOSITEIIbHON
paboThI, BOMPOCAMU K 3a4€Ty, BUIEO- ayTMOBU3YaIbHBIC CPEICTBAMH OOy4CHHUS (MH-
TEpaKTUBHbBIC JTOCKH, BUIACOMPOCKTOPHI), UMEET DJICKTPOHHYIO OMOIMOTEKY, a TaKkKe

Kadeapa uMeeT JOCTYN K HHTEPHET-PECYPCaM.


http://chemport.ru/

Jlexiuu mo npeameTty npoBoisaTcs B KoHpepen-3ane HUM OHX u aynutopuun
40, a 1a0OpPaTOPHO-MPAKTUYECKHUE 3aHATHS MPOXOJST B CHCIUATU3UPOBAHHBIX J1a00-
patopusx HUM OHX, xoTopble OCHaIlEHbI COBpPEMEHHBIM 00OpynoBaHueMm. B
y4eOHOM MpOLEcce U HCCIEN0BaTENbCKON nedarenbHocTH npuMensercss UKT u opr-
TEXHHUKA JUIsl TIPOBEACHUS ayJIMO-BU3YyalbHbIX UMHTEPAKTUBHBIX KYpPCOB IO JIEKLIHSM,
MPaKTUKYMY M HaTJISTHBIM OCOOUSIM.

Cnucox 0601?)/@06617-11/{}1 no oxparne mpyda, mexHuxke 0e30nacHOCmu U l’lOOfCClDHOMV

OezonacHocmu

1.Oruerymurens (21T)
2. SmmK ¢ neckom
3.AnTeuka

4. Hecropaemasi TKaHb

5. Yronok no Thb u I1b ¢ unctpyknusamu



