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Pabogas mnporpamMma muciumineel «IIpukiaagHas KoJJIoMgHAS XHMHS» I
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BBICIIETO 00Opa3soBaHUs — clenuanureT o coeruansHoctd 04.05.01 dynnameHnTanbHas U
OpUKIafHass XHMMHS, YTBEPXKIECHHOIO IIpuKasoM MUHHCTEpCTBAa OOpa3oBaHUS M HAYKH
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Poccwuiickoit ®enepanun or 06 ampens 2021 r. Ne 245 (¢ u3M. ¥ J0I.), B COOTBEICTBHH C
y4eOHBIM ITAaHOM, yTBEPXKAEHHEIM YueHbM coBetoM OI'BOY BO «JlonIl'V» mis mabopa 2024
roja.
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIbHOI ITPOI'PAMMEBI

1.1. TpeGoBanus K mpeaBapUTEIHLHON MOATOTOBKE OOYYAIOIIUXCS, MPEANICCTBYIOIINE
Y COMYTCTBYIOIINE TUCIUTIINHBI, HA KOTOPBHIX OCHOBBIBACTCS H3yUCHHUE TAaHHOM:

JUCLUIUIMHBL TpOorpaMmbl crienpanurera: Heopranudeckas XuMmus, AHaJIUTHYECKas
xumusi, Opranudeckas xumus, Ousnueckas xumus, Dusuka, KomstomgHas xumwus,
BricokoMonekysipabie coenrHenusi; OCHOBBI HayuyHbIX uccienoBaHui, CTtpaTeruss U TakTUKa
OpPTraHWYECKOT0 CHHTEe3a, METO bl aHaJIN3a MPUPOIHBIX U MPOMBIIIJIEHHBIX 00bEKTOB.

1.2.  JIMCUMIUIMHBI, KypCOBbIE PabOThl U MPAKTHKH, IJISI KOTOPBIX OCBOCHHE JaHHOU
JTUCIUTIIMHBI HEOOX0IMMO KaK TPe/IIIECTBYIOMIEE:

[Ipoun3BoacTBEHHAS MPAKTUKA: MPEIAUILIIOMHAS.

2. OIMMCAHUE JUCHUTUIAHBI / ITPAKTHKH / KYPCOBOW PABOTHI /
I'OCYJAPCTBEHHOUN UTOI'OBOU ATTECTALIMN

2.1.  OOmas xapakTepucTUKa

HaumenoBanue nokasaress 3HaueHue noKa3aTels
HasBanue 0O6pa3oBaTelbHON MTPOTpaMMBbI 04.05.01 ®ynpameHTanbHas U MPUKIIaIHAS
xumus (IIporpamma crienmanuTera)
[udp 1 Ha3BaHUE B COOTBETCTBUHU C b1.B./IB.6.4 Ilpuknannas xomnonaHas
y4eOHBIM [IJIAHOM XUMUS
Yacth 00pa3oBaTeNbHOM MPOTrpamMMBbl BapuaTtuBHas yacTb: BEIOOP 00ydaromerocs
KoanuecTBO 3a4eTHBIX €QMHUALL / BCETO YacOB 3,5/126

2.2.  Pacmpenenenue yacoB 1o opMam U NepruoaaM 00ydeHHUs

OO011e€e KOJIMYECTBO YaCOB
o = CaMOCTOSI-
dopma gl 3 6 - o
> | £ | gekuu- | nabopa- | MPaKTH- | TEIbHOH opMma
00y4eHus N BCETO
3 OHHBIX | TOPHBIX | YeCKuX | paboThHI + KOHTPOJIS
K

Ounas 5 9 26 26 - 74 126 3a4eT
OuHas, Bcero

3. LEJM JUCLUTUIMHBI

JlaTb uyeTkHe MpeACTaBICHHUS O TEOPUU U NPAKTHKE (U3UKO-XMMHUU IOBEPXHOCTHBIX
SIBJICHUH U JUCIIEPCHBIX CUCTEM; PACIIUPUTh 3HAHUS, MOJyYE€HHbIE B 00IIEM Kypce KOJIIOMIHOM
XUMHH, U T0Ka3aTh HCIIOJIb30BAHME TEOPETUUYECKUX U SKCIEPUMEHTAIBHBIX OCHOB (PHU3HKO-
XMUMHU TIOBEPXHOCTHBIX SIBJICHUH M JMCIEPCHBIX CHUCTEM B NPAKTUYECKOH JesATEIbHOCTH
YeJIOBEKa; O0ECHEeUnTh OCBOCHHE 3aKOHOMEPHOCTEH YCTOMYMBOCTU pPEAJIbHBIX JUCHEPCHBIX
CHCTEM.

4. KOMITETEHIH OBYYAIOIMEI'OCA, @OPMUPYEMBIE B PE3YJIPTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOT'PAMMBI, UX NTHIAMKATOPBI
N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUM A

4.1. Komnerenuuu

IIK-1. Cnocoben mianupoBath pabOTy W BBIOMpAaTh aJCKBATHBIE METOMABI PEIICHHUS
HAYYHO-HCCIICIOBATEICKUX 33/1a4 B BEIOPAHHOW 00JaCTH XUMUU, XUMUICCKOW TEXHOJIOTUH WIIH
CMEKHBIX C XMMHUEH HayKax.



4.2. Huaaukatopbl KOMIETEHIIUMA

TIK-1.1. CocraBiager oOmMIl IUIAH HCCIENOBAHUSA W JETAIbHBIE IUIAHBI OTIEIBLHBIX
CTaguu.

4.3.  Pe3ynbraThl 00yueHHS

IIK-1.1.1. 3maer wmeToapl HCHbITAaHUN (M3 HA0Opa WMEIONIUXCS) MJIs PEHICHUS
MTOCTABJICHHBIX 3a7a4.

ITIK-1.1.2. YMmeeT BoIOMpaTh TEXHUYECKHE CPEIICTBA, TOTOBUTh OOBEKTHI MCCIICIOBAHUS U
BBICTPAUBATh TOCIIEIOBATEIBHOCT CTAIUN XUMUYECKOTO SKCIIEPUMEHTA.

S. I[TPOTPAMMA JJUCHUTUIMHBI

HasBanune TeMbl \ Kpatkoe coneprkanue TeMbl (BOMPOCHI TEMBI)
Paznen 1. Knaccuduxkarysi moBepXHOCTHO-aKTUBHBIX BemiecTB. [1yTu ux cuHTe3a
1. Knaccudukanus 1.1. [lpuHIMnIBl ~ KIacCU(PUKAMU  MOBEPXHOCTHO-aKTHBHBIX
IIOBEPXHOCTHO-AKTUBHBIX Beuiects ([IAB).
BEIILIECTB 1.2. Ilytu cunre3a IIAB, wmeronsl anamuza. Ilomydenue

MOBEPXHOCTHO-AKTUBHBIX BEILIECTB.

1.3. CtpoeHne MOJIEKY] THOBEPXHOCTHO-aKTUBHBIX BEILIECTB,
XapaKTepHUCTUKA CBOMCTB.

1.4. CoBpemennsiii  accoptument IIAB,  mnpowusBoxctso,
3HaYEHHE [T Pa3IMYHbIX 00J1aCTel HAPOIHOTO XO3AMCTBA.

1.5. IIpoGnemsr Ouopasnoxenus [TAB.

2. IloBepxHOCTHBIE 2.1. IloBepxHOCTHAasA aKTUBHOCTh U aJICOPOLIHSL.
CBOWCTBA MMOBEPXHOCTHO- 2.2. IloBepXHOCTHOE HATSKEHUE JKUAKOCTEH, COCTOSIIUX U3
AKTHUBHBIX BELIECTB CUMMETPUYHBIX U ACUMMETPUYHBIX MOJIEKYJI.
2.3. BausHue pa3nuuHbIX  (AKTOPOB HAa  MOBEPXHOCTHOE
HaTSKEHHUE.

2.4. Ancop6uus [TAB, ypaBHeHHUSI, U30TEPMBI.

2.5. Meronsr onienkn ¢ dexruBHocTH [TAB.

2.6. Buzpl M30Te€pM NOBEPXHOCTHOI'O HATSYKEHMUS.

2.7. Bnusnue ancopbuuonHbix cinoeB ITAB Ha mpoueccel B
IPUPOJIE U TEXHHUKE.

Paznen 2. MunemisapHbie pacTBOPBI MBLIOTIOOOHBIX BelIecTB. DU3NKO-XMMUYECKHE OCHOBBI
MOIOIIETO JEHCTBUSI CHHTETUYECKUX MOIOIINX CPEJICTB

3. MunennspHsie 3.1. Munennspuable pacTBOpbl  MbLIONOA0OHBIX [IAB  kak
pPacTBOPBI MBIIIONIOIO0OHBIX TUIMYHBIE JIMO(PUIbHBIE TEPMOJANHAMHUYECKH PaBHOBECHBIC
MOBEPXHOCTHO-aKTUBHBIX YJIBTPAMUKPOT€TEPOTr€HHBIE CUCTEMBI.
BEIIECTB 3.2. Munennoo6pasytomue [TAB. Meua.
3.3. CamMonpou3BOJIbHOE JUCHEPIrUPOBAHUE KPUCTAJUIOB MbUI B
pacTBOPUTEIIAX.

3.4. TemnepaTypHas 3aBUCHMOCTb PAaCTBOPHMOCTH, (DU3HUECKHI
cmbica Touku Kpadra.

3.5. Kputnueckas koHreHTpamus muiesiooopazoBanus (KKM),
METOJIbl e€e ompezeneHus. BrnusHue pa3nuuHbIX (PakTopoB
Ha KKM.

3.6. MexdazHoe pacmpeqeneHrie B TeTepOTreHHBIX BOJIHO-
OpPraHUYECKUX CHUCTEMAaX.

3.7. CTpoeHue U 3apsi MULIEILI.

3.8. TepmoanHamMuka MHUIIEIITIO00pa30BaAHUS.

3.9. MurennoobpazoBaHue B HEBOJHBIX Cpeax.

3.10. CrpyktypHbie mpeoOpa3oBaHusi B pactBopax [IAB.
N3yuenne dopmbl 1 pazMepoB Mullei1 B pactBopax [TAB




BOmm3un KKM,.

3.11. ®wusuko-xuMuueckue cBoiicrsa Mosekyn [TIAB B obnactu
nepexojia chepuIecKux MUIIEIUT B HeChEpUUECKHE.

3.12. 3aBUCHMOCTb CTENEHU MOHHU3ALMUU MOJIEKYJ] HOHHBIX
ITAB B Muniemiax u {-moTeHnyana MUIET OT UX (GopMBI.

3.13. Ilepexons! munena B pactBopax IIAB Beime KKMo.

3.14. PerynupoBaHu€ MPOLECCOB NEPECTPOUKHA MUIIEILII.

3.15. BunwusiHMe npupOAbl 3JIEKTPOIUTA U CBOWCTB JUCIEPCHOM
(ha3wl Ha CTPYKTYpy MHIIEIUT B pacTBopax [TAB.

3.16. DuU3NKO-XMMHUYECKHE OCHOBBI UCIIOJIL30BAHMS PACTBOPOB
¢ Hec(hepUIECKOM CTPYKTYPO MHIICIL.

4. ComoOunuzanus B 4.1. Comobmiuzanus B npsambix muneuiax [TAB. Mexanusm u
MULEJUTSIPHBIX pacTBOpax KMHETHKA COJIOOUIN3aINY.
MBLIONOTO0OHBIX 4.2. BnusHue OpraHWYecKHX [00aBOK Ha CTPYKTYpy MHIIEIT
MTOBEPXHOCTHO-AKTUBHBIX Pa3IMYHOro THUIA.
BEILECTB 4.3. TepMoauHAMUKA COMIOOMITU3AIIHH.
4.4. BnusHHAE pa3IuYHBIX (DaKTOPOB HA COJIFOOMIIA3AITHIO.
4.5. Comobmmmsanus B o0patHbix mureuiax [TAB u ee Bkiaa B
KUHETUKY OKHCJIEHUSI OPTaHUYECKUX BELIECTB.
4.6. Ctpoenne oOpatubix munest [TAB.
4.7. ComoOunu3anusi BOJbI H  DJEKTPOJUTOB PaCTBOPAMH
MUIIEJUT B HENOJIIPHBIX PACTBOPHUTEIISX.
5. MexaHusm 1 ocHOBHbIE | 5.1. DPU3MKO-XUMHYECKUE  OCHOBBI  MOIOILIETO  JACHCTBUSL.
CTaguU MOIOIIEr0 AeHCTBUA JlelicTBUE CHHTETUYECKUX MOIOIIUX CPEACTB.
CUHTETUYECKUX MOIOIIUX 5.2. OCHOBHBIE KOMIIOHEHTBI CUHTETUYECKHUX MOIOIIUX CPECTB.
CpEICTB 5.3. MexaHu3M ¥ OCHOBHBIE CTaJMH MOIOIIETO ACHCTBUS.
5.4. Bnusaue paznuyHbIX (AaKTOPOB Ha MOIOIIYIO CIIOCOOHOCTH
CUHTETUYECKUX MOIOLIUX CPEJICTB.
6. IloBepxHOCTHO- 6.1. [ToBepXHOCTHO-aKTHBHBIC BEIIECTBA KaK CTAaOMIN3aTOPHI
AKTHBHBIE BEILIECTBA KaK IMyJbCHH, IeHOoOOpa3oBaTenu. CtaObuau3anus dMyJIbCUI U
CTaOUITN3aTOPBI SMYJIbCUN TIEH.
6.2. CBa3p Mexay crtpoeHuem Mmonekyn [IAB u cBoiictBamu
SMYJIbCHM.
6.3. Bnusnue ITAB Ha xon (U3MKO-XMMHYECKHX IPOLIECCOB
OKHUCJICHUS, MULICJUISIPHBIN KaTajus.
6.4. CamoamynsrupoBanue. [ITAB kak 1e3Mynbratopsl.
7. IloBepXHOCTHO- 7.1. ®akTophl, BIAUAIOIIME HA YCTOMYMBOCTH IIE€H M Ha
AKTHBHBIC BEIIECTBA KaK neHooOpasyroiryo criocodHocts [TAB.
cTabUITN3aTOPHI NEH 7.2. MeTobl OIICHKH MIEHO00pa3yoIiei CIoCOOHOCTH.
7.3. Breicokomonekyisipapie [IAB  u  3amuTtHbIe  000J10YKH
MPUPOJHBIX U CUHTETUYECKUX AUCTIEPCHBIX CUCTEM.
7.4. KommonaHo-XMMUYECKUE OCHOBBI HcIonb3oBaHus [IAB B
MEJIMLIMHE, B MUIIEBOM U TEKCTUIbHON IPOMBIIICHHOCTH.
8. Peonoruueckue 8.1. OCHOBHBIE MOHATHUS PEOJIOTHH.
CBOMCTBA UCIIEPCHBIX 8.2. MogenupoBaHu€e PEOJIOTMUECKUX CBOWCTB TEll.
CUCTEM 8.3. Peonornyeckue cBOWCTBA AUCIIEPCHBIX CUCTEM.
8.4. CriocoObl omucaHus MEXaHMYECKHX CBOMCTB JIMCIEPCHBIX

CHUCTCM.

6. CTPYKTYPA U COAEPXXAHUE JUCHUITIJIMHBI

dopma o0yueHus — ouHasi, Kypc — 5, cemectp — 9




HaumeHnoBaHnus pa3aenoB U TeM Konmiectso acos
Jlexn. | Jlabop. | Ilpakt. | CPC+K | Bcero

Paznen 1. Knaccuduxkaius moBepXHOCTHO- 8 10 — 20 38
aKTHBHBIX BemecTB. [lyTu ux cunresa
1. Knaccudukanys noBepXHOCTHO-aKTUBHBIX 4 10 14
BEIIECTB.
2. IloBepXHOCTHBIE CBOMCTBA IOBEPXHOCTHO- 4 10 10 24
AKTHBHBIX BEIIECTB.
Paznen 2. Munennsipabsie pacTBOpPBI 18 16 — 54 88
MBLIOIOO0HBIX BemiecTB. PU3nKo-
XUMUYECKHE OCHOBBI MOIOIIETO JACUCTBUS
CHUHTETHYECKHUX MOIOIIUX CPE/ICTB
3. MuuensipHbie pacTBOPBI MBLIOMOI0O0HBIX 3 5 11 19
MOBEPXHOCTHO-aKTHBHBIX BEILIECTB.
4. Como0unu3anusi B MULIIUISIPHBIX 3 6 11 20
pacTBOpax MbUIONOIOOHBIX TOBEPXHOCTHO-
AKTHBHBIX BEILIECTB.
5. MexaHus3M U OCHOBHBIE CTaIUHA MOIOIIETO 3 5 11 19
JIEUCTBUSI CHHTETHUYECKUX MOIOIIUX CPEJICTB.
6. [1oBepXHOCTHO-aKTUBHBIE BEILIECTBA KaK 3 11 14
CTaOUIIN3aTOPBI SMYJIbCHH.
7. IloBEpXHOCTHO-AKTUBHBIE BEILIECTBA KaK 3 5 8
CTaOUIIN3aTOPHI NEH.
8. Peonoruueckre cBOMCTBA TUCIIEPCHBIX 3 5 8
CHCTEM.
HNTOI'O 10 KOMIIOHEHTY OIIOIIT 26 26 — 74 126

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) LA TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTAIIMNA

7.1.  KOHTpOJIbHBIE BOIIPOCHI

Pazgen 1

1. OOBeKThl M3y4YeHUs! KOJUIOMIHOW XMMHUHU. MECTO KOJUIOMJHOM XMMHHU B TPUPOAE U
JKU3HEESITEIIbHOCTH YEJIOBEKA.

2. Knaccugukanus MOBEpXHOCTHO-aKTUBHBIX BEIIECTB IO XMMHUYECKOMY CTPOCHHIO.
AHHMOHHBIE TOBEPXHOCTHO-aKTUBHBIE BelleCTBA. KOHKpETHBIE IPUMEDHI.

3. Knaccudukamnusi moBepXHOCTHO-aKTUBHBIX BELIECTB MO XMMHUYECKOMY CTPOCHHUIO.
KaTtroHHbBIE TOBEPXHOCTHO-AKTUBHBIE BelleCTBAa. KOHKpETHBIE TPUMEDBI.

4. Knaccu¢ukanusi MOBEPXHOCTHO-aKTUBHBIX BEIIECTB IO XMMHUYECKOMY CTPOCHHIO.
AM@oTepHbIe TOBEpXHOCTHO-aKTUBHBIE BelllecTBa. KOHKpeTHbIE TPUMEpHI.

5. Knaccudukanms moBEpXHOCTHO-aKTUBHBIX BEIIECTB IO XHMHYECKOMY CTPOCHHUIO.
HenoHoreHHble TOBEPXHOCTHO-AKTUBHBIE BeleCTBA. KOHKpETHBIE TPUMEDPBI.

6. Knaccudukamnusi moBepXHOCTHO-aKTUBHBIX BELIECTB MO XMMHUYECKOMY CTPOCHHUIO.
@TOpyTriIepOIHbIE TOBEPXHOCTHO-aKTUBHBIE BelIeCTBA. KOHKpETHBIE PUMEDHI.

7. Knaccudukanuss NOBEPXHOCTHO-aKTUBHBIX BEIIECTB IO  (DU3UKO-XUMHUECKOMY
MEXaHHU3MY JeHCTBHS Ha MOBEPXHOCTHU paszena ¢as.

8. lloBeneHue MOBEPXHOCTHO-AaKTUBHBIX BEIIECTB HA TpaHMIE pPACTBOP-BO3IYX.
IToBepxHOCTHAas aKTUBHOCTh. Bimsinue ctpoenuss Mosekyndl I[IAB Ha uX MOBEpXHOCTHYIO
AKTUBHOCTb.

9. MunemiooOpa3oBaHue B pacTBOpax IMOBEPXHOCTHO-aKTUBHBIX BEIIECTB. Pa3zBuTuHe
TEOPHH MUIIEIUIO00PAa30BaHUSL.



10. Mertoapl u3y4yeHHUs] CTPYKTYPHBIX NPEBpPAlIEHU B pPacTBOpax IOBEPXHOCTHO-
AKTHUBHBIX BCIICCTB.

11. Munemna 'aptian. OcoOeHHOCTH MHULIETIIO00pa30BaHusl B pacTBOpPax MOBEPXHOCTHO-
AKTHUBHBIX BCIICCTB.

12. Mopenu wmwunemiooOpa3oBanusi B pactBopax I[IAB. MumnennooOGpa3zoBanue Kak
XUMHUYECKOE PAaBHOBECHE.

13. Ilpupoma ruapodOOHBIX B3aUMOJCHCTBUM MEXIYy MOJEKyJIaMu IOBEPXHOCTHO-
AKTUBHOTO BeliecTBa. TepMoarMHaMHUKa MUIIETUIO00pa30BaHus B BOJHOU cpeie.

14. ®U3MKO-XMMUYECKUE CBOMCTBA CMECEd MOBEPXHOCTHO-AKTUBHBIX  BEHIECTB.
O0pa3oBaHue acCOLUATOB.

15. Baugaue mIMHBI W CTPOCHHS  YIJIEBOJOPOAHOTO paguKalia B  MOJIEKYJE
MMOBCPXHOCTHO-AaKTUBHOI'O BeIIeCTBa Ha BCIIMYUHY KpHTH‘IGCKOﬁ KOHICHTpAauu
MUIIEIIO00pa30BaHUSI.

16. BausHue xapakrepa MOJSIPHOM TIpynnbl B MOJIEKYJIE IIOBEPXHOCTHO-aKTHBHOI'O
BellecTBa M J00ABOK  DJJEKTPOJIUTa HA  BEJIWYMHY  KPUTHYECKOW  KOHLIEHTPALUU
MUIIeIUI000pazoBaHus B pactBopax [TAB.

Pasnen 2

17. Biusiaue TemmepaTypel W J100aBOK OPraHMYECKHX BEIIECTB HA BEIUYUHY
KPUTUYECKON KOHLIEHTPAIMH MUIIeIUI000pa3oBaHus B pacTBopax [TAB.

18.  3aBMCHMOCTB PACTBOPMMOCTH MOHOTECHHBIX ITOBEPXHOCTHO-AKTUBHBIX BEILECTB B
BoJIe OT TeMrepatypsl. Touka Kpadra.

19. OUBUKO-XMMHYECKHE CBOMCTBA CMECEH MOBEPXHOCTHO-AKTUBHBIX BEIIECTB.
Wcnonb3oBanue ITAB yenoBekoM B OBCETHEBHOM KU3HU.

20.  Metoasl onpeesieHnss KpUTHUECKON KOHIIEHTPAMi MULIEJ1I000pa30BaHusl.

21.  BuusHue TeMmrepaTypsl Ha paCTBOPUMOCTb HEMOHOTEHHBIX [TAB.

22. CrpyxkrypHble ipeBpaiieHus B pactBopax [IAB. Meroas! ux u3ydeHus.

23. CxeMbl CTpoeHHsl CpepUuecKUX MHIIEIUT MOHOTCHHbIX, HeMOHOreHHbIX IIAB B
Bozie. Cxembl cTpoeHus miacTuH4athix muneni [IAB B Boze.

24. [Tonumopdupie mnpeBpamenus B pacTBopax I[IAB. Bropas kputuueckas
KOHIIEHTpaLUsl MULEJIJIO00pa30BaHuUs.

25.  Hzyyenme ¢opmbel U pasmepoB muiem1 B pactBopax [IAB BOmm3u KKM,.
Munennspusie nepexoss! B pactBopax [TAB Beie KKM,.

26.  PerynupoBaHue IpoLECCOB MEPECTPONKU MULEI. PU3NKO-XUMUYECKUE OCHOBBI
NPUMEHEHHUS PACTBOPOB ¢ HeC(HepHUECKUMH MUTICIUIAPHBIMU CTPYKTYpaMH.

27. Comrobonnuzanus B NPAMBIX MHUIEIIaxX ITAB. Ee 0COOEHHOCTH.

Comobmmmsupytoniast  crnocodHocts pactBopoB I[IAB  u  koaddunmeHtT pacnpeneneHus
CoMo0OMIM3aTa.

28.  MexaHu3M U KHHETHKa comoommm3anui. CrocoObl BKIIIOYSHHS COJMIOOMIN3aTa B
muiesuiel ITAB.

20. Bnusiaue opranndeckux 1006aBOK Ha CTPYKTYPY MHUIIEIUT PA3IUYHOTO THIIA.

30.  TepmonmHamMKa comoOMIU3anMK. JBHXKyIas cuia CoaoOUIN3aIHH.

31.  BausHue pa3nuyuHbIX (JaKTOPOB HA COTHOOMIN3ALINIO.

32. Motomee peiictBue. Ilpomeccel u Qaxtopsl, onpexaensonme 3¢p(HeKTUBHOCTh
MOIOIIETO JEHCTBHUS.

33. MexaHu3M 3arps3HEHUs] TEKCTHJIbHOro Marepuana. Pabora aaresum amns
TEKCTUJIBHOTO MaTepHana.

34.  OcHOBHBIE KOMIIOHEHTbI CHHTETUYECKUX MOIOIIUX CPENICTB.

35. IIAB kak HauOosiee Ba)kHasi TpyNNa KOMIIOHEHTOB MOIOIIMX W YHCTALIUX
CPEICTB.

36.  AKTUBHbIE KOMIIOHEHTBHI JJIsi CBSA3BIBAHMUSA COJE€M JKECTKOCTH U YCWICHUS

MOIOIIETO JEHCTBUSL.



37. OyHKIMOHATBHBIE J00aBKM B CHHTeTHYeckwe Morommue cpeactsa (CMCO).
Ot0enuBaTeIH.

38. Crabunuzanus 3arpsi3HeHUM.

39.  VYnanenue 3arps3HUTENEN C IOBEPXHOCTH JAUCIEPTUPOBAHUEM.

40. MexaHu3M M OCHOBHBIE CTAIMM MOIOIIETO AeicTBUA. CMadynBaHWE MOBEPXHOCTH
Y BBITECHEHUE 3aTrPS3HCHUN.

41. Biusiane pasznuvHbIx  (DAKTOpPOB HA MOIOUIYKD CIIOCOOHOCTh CHHTETHYECKUX

MOIOIUX CPCACTB.

7.2.  Tembl NUCbMEHHBIX PAOOT

KontponbHast paboTa 1o NnpoBepKe TEOPETHUECKUX 3HAHUN — CTYJEHThl MUIIYT B
NUCbMEHHBIE KOHTPOJIbHBIE Pa0OTHI 110 IBYM pa3jeiaM JUCLHUTUIMHBL:

Pazgen 1. Knaccudukarus moBEepXHOCTHO-aKTUBHBIX BemIecTB. [yt ux cuHTe3a.

Paznen 2. MunemispHble pacTBOPhl MBUIONOJOOHBIX BeIIEeCTB. DPH3MKO-XMMHUYECKHE
OCHOBBI MOIOILETO NEUCTBHS CHHTETUYECKUX MOIOIIUX CPEACTB.

3amaHus KOHTPOJBHBIX PabOT OXBATHIBAIOT BCE TEMBI (3alaHUs MMEIOT WU (popmar
TECTOBBIX 3aJaHWM, MM COCTaBICHBI C HCIIOJB30BAHMEM YKAa3aHHBIX BBIIIEC KOHTPOJIBHBIX
BOIIPOCOB).

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT ObYYAIOIIIMECA

OO6mras oleHKa 3HAaHWKM OOYYaIOIIMUXCS MO JAUCHMIUIMHE TpoBoautcs mo 100-6ammpHOM
[IKaJI€ HMCXOJ W3 MAaKCUMyMa, MPUBEACHHOrO B Ta0muie Huke. OpraHu3alMoHHO-y4deOHas
paboTa B ayJUTOPHH OIICHMBACTCS HAa OCHOBE TAKUX KPUTEPHUEB KaK IMOCEIIAEMOCTh 3aHSATHM,
CBOCBpCMeHHOG U KAYCCTBCHHOC BBIIIOJJHCHHUEC AOMAIIIHUX 3al[aHI/II71, AKTUBHOCTBH BO BpeMSI
IPOBEJCHUS JIEKIMOHHBIX WU JIAOOpaTOpHBIX 3aHATUM (ydacTHE B OOCYX JAEHMU TEKYLIETO W
NPOIIEHHOTO MaTepHasa, BhIMOJHEHHH YKCIICPUMEHTA | T.11.).

Howmepa pazgenos Buner pabot Maxcnmaibroe
KOJIMYECTBO OaJIJIOB
Opranu3annoHHO-yueOHas padoTa B ayAUTOPHH 10
1 CamocrositenpHas pabora 10
KonTtponpsHas pabota o TeopeTuieckomy 10
MaTepHuaty
OpranuzalilnoHHO-y4eOHas paboTa B Ay JUTOPUH 10
) CamocrosiTenbHas pabora 10
KontposbHas pabora o TeopeTHIecKoMy 10
MaTepHaty
HUTOI'O 60
3auer 40
OO01muii uTOT 3a CEMecTp 100

CooTBETCTBUE OAIIOB OLIEHKE

O1eHKa 110 NATHOAJUILHOM IIKaJIe
KomuuectBo 0asmios "
s 100 ECTS | Dx3zamen, nuddepeHunpoBaHHbII 3auer
3a4er
90-100 A OTJINYHO 3a4TE€HO
80-89 B XODOLLO 3a4TEHO
75-79 C P 3a4TEHO
70-74 D YAOBJIETBOPUTEIHHO 3a4TEHO




60-69 E 3a4TEHO
35-59 FX HEYIOBJIETBOPUTEIHHO HC 3a9TCHO
0-34 F ya P HE 3aUTEHO

9. OBECIIEUEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA JJIA JIUL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMU 310POBbA 1 MTHBAJIM/IOB

B xone peanuzanyu TUCIMILIHHBI UCTIOIB3YIOTCS CIEAYIONINE JTOTIOHUTEEHBIE METOIBI
00y4eHHs1, TEKYIEro KOHTPOJIs YCIIEBAEMOCTH U MPOMEXYTOYHON aTTecTallii O00ydarouuxcs B
3aBHCUMOCTH OT MX MHMBHyaJIbHBIX OCOOCHHOCTEH:

1) JUIS CIENBIX U CIIAa0OBUNALINX:

- neknuu  OQOpMIISIFOTCS B BHJAE OJCKTPOHHOTO JOKYMEHTA, JOCTYHHOTO C
MOMOIIIBI0 KOMIIBIOTEPA CO CTIEHUATH3UPOBAHHBIM MPOTPAMMHBIM 00ECIICUEHUEM;

- JUIE  BBINIOJHEHWS  3aJaHusi  TpU  HEOOXOAWMOCTH  MPEIOCTaBISAETCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOYKHO TaK)KE UCTIOIB30BaHUE COOCTBEHHBIX yBEIUMYUBAIOLTNX
YCTPOWCTB;

— MUChMEHHBIC 3aJJaHusl OPOPMIIAIOTCS YBEIHUEHHBIM MIPU(TOM.

2) JUTSI TITYXHMX U cJIa00oCbIIIaInX:

— JIEKIUU 0(POPMIIIOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA;

- MUCHMEHHBIC 3a[aHUs BBIITOJHIIOTCS HA KOMITBIOTEPE B MUCHbMEHHOH (hopMe;

— 9K3aMEH TPOBOJUTCS B TNHCHbMEHHOH (opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hOpMe TECTHPOBAHUSI.

3) JUTSI TUT] C HApYILIEHUSIMU OMOPHO-/IBUTATENILHOTO armapaTta:

- JneKnuu  OQOpMIISIFOTCS B BHJAE OJCKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C
MOMOIIIBI0 KOMIIBIOTEPA CO CTIEUATH3UPOBAHHBIM MPOTPAMMHBIM 00ECIICUEHUEM;

- MTUCHMEHHBIC 3a[aHUs BHITTOJHAIOTCS Ha KOMITBIOTEPE;

— 9K3aMEH U 3a4€T MPOBOASATCS B YCTHOUW (hOopMe MITU BBITIOTHSIOTCSA B MUCHMEHHOM
dbopme Ha KOMIIBIOTEpE.

[Ipn HeoOXomMMOCTH TpenycMaTpUBAETCS YBEIWYCHHE BPEMEHH [UIsl TMOATOTOBKH
OTBETA.

[Ipouenypa mpoBeAeHHs  MPOMEKYTOYHOW  aTTecTallud AN OOydaroluxcs
YCTaHABIMBACTCS C YYETOM WX HWHIMBUAYAIBHBIX TICHXO(HM3HYECKHMX OCOOEHHOCTE.
[TpoMexyTouHas aTTecTalusg MOXKET MIPOBOAUTHCS B HECKOJIBKO STAIOB.

[IpoBenenne mpoueaypsl OLEHUBAHHUSA pPE3YJIbTaTOB OOYYEHHUS JIOMyCKaeTcs ¢
UCIIONb30BaHUEM JIUCTAHIIMOHHBIX 00Pa30BATENIbHBIX TEXHOIOTHIA.

ObecneunBaeTcst JOCTYI K WH(GOPMAIIMOHHBIM U OMOIMorpadu4eckuM pecypcam B CETH
WuTepHer s kaxaoro oOywaromierocss B ¢opMax, aJanTUPOBAHHBIX K OTPaHHUEHUSM HX
3II0POBBSI ¥ BOCTIPHUSITHS MHPOPMALIH:

1) JUIS CIENBIX U CIIAa0OBUNAIINX:

— B IICYaTHOHN (pOopMe yBETUUEHHBIM mpH(TOM;

— B (hopMe FIMEKTPOHHOTO JOKYMEHTA;

2) JUTSI TITYXHX U CIIa0O0CTBIIIAIINX

— B IeUaTHOM opme;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

3) U1 00yYaroIKXCs C HapyILIEHUSIMU OIOPHO-/IBUTATENILHOTO anmapara:

— B IIEUaTHOH popme;

— B (hopMe FIEKTPOHHOIO JJOKYMEHTA.
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10.  MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEGHOI'O ITPOLIECCA

VYuebnsle 3ansaTUsA npoBoisaTcs B 9 xopmyce Honl'Y (r. Jowenk, yn. [opca, 17a). s
IPOBE/ICHUS JTa0OPAaTOPHBIX 3aHATHH TpedyeTcs ayIuTopus, oOOpyJOBaHHAas MEJIOBOM WM
MapKepHOH TOCKOU, MyJIbTUMEIUHHBIN TIPOEKTOP U dKpaH, HOYTOYK, KOMILJIEKT yueOHON Mebenn
JUIl CTYZEHTOB, pabouee MeCTO IpenojaaBarens, BbIXOA B VHTepHET — MPOBOJHOM WM C
ucnonb3oBanuem Wi-Fi.

Jis caMOCTOSITENIbHOM pabOThl MCIIOJB3YIOTCSI TEKCTOBBIE U 3JIEKTPOHHBIE PECYpCHI
HayuHoli OMOJIMOTEKM YHUBEPCUTETa M JPYTHX DJIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-METOIMUECKOE 00eCTICUCHHE.

[Ipu u3yyeHUH TUCHMIUIMHBI IPUMEHSIOTCS 3JCKTPOHHOE OOY4YeHHE U JTUCTAHLMOHHBIC
00pa30oBaTeNIbHbIE TEXHOJIOTHH.

C WHCmoNb30BaHMEM KOMIIBIOTEPHBIX TEXHOJOTMH JUCTAaHLIMOHHOTO 00pa30BaHUS
OCYILECTBJIAETCS TEKYIIMH KOHTPOJb 3HAaHMH OOydYarolMXcs Ha OCHOBE TECTUPOBAaHUS H
IPOBEPKU PE3YIHTATOB CAMOCTOATEIBHOM paboThI.

11. PEKOMEHAYEMASA JINTEPATYPA

11.1. OcHoBHas quTeparypa

1. Jlanre, K. P. TloBepXHOCTHO-aKTHBHBIE BELIECTBA: CHUHTE3, CBOWCTBA, aHAJIN3,
npumenenue [Tekct] : mep. ¢ anrn. / K. P. Jlanre ; mayu. pen. JI. Il. 3aituenko. — CIIO. :
[podeccus, 2005. — 238 c.

2. [ToBepXHOCTHO-aKTUBHBIC BEIIECTBA W TOJUMEPHI B BOJHBIX pacTBopax [Tekct] /
K. XonmGepr, b. Hencon, b. Kponbepr, b. JIunaman ; nep. ¢ auri. I'. T1. SIMIONBCKOI ; IO pe.
b. [I. Cymma. — M. : burowm. JlabopaTopus 3Hanui, 2007. — 528 c.

3. OU3NKO-XUMHUSI  MMOBEPXHOCTHO-AaKTUBHBIX  BEHIECTB:  y4eOHO-METOIUYECKOE
noco6ue / E.N. Xmwkan, JI.B. Ilerpenko. — [lonenk: JouHY, 2012. — 68 c.

4. l'enepman, M. W. Komnommnas xumus [Texct] / M. W. Tenbdwman,
O. B. Koaniepuu, B. I1. FOctparos. — CII6. : Jlans, 2008. — 332 c.

5. Iykun, E. JI. Komnouanas xumus [Tekcrt] : yueOHMK Ui CTYJEHTOB BY30B IO
cnenuanbHOCTH «XuMus»» u  Hampaeinenmtoo «Xumms» / E. JI. Ilykwun, A. B. Ilepnos,
E. A. Amenuna ; Mock. roc. yH-T uM. M. B. JlomonocoBa. — 4-¢ u3za. — M. : Beicur. mik., 2006. —
444 c.

6. 3umon, A. J. Kommounnas xwumusa [Tekct] : y4yeOHHMK [UIsI BY30B IIO
HaIpaBJICHUSIM «XUMHs», «XUM. TEXHOJOTHSI M OHOTEXHOJIOTHS» M CHell. «XHUMHSI»,
«buorexnomorus» / 3umon A. ., Jlemenko H. ®@. — M. : Xumus, 1995. — 335 c.

7. JIera, P. . Kypc nmeknmii 1mo KOJUIOMTHOW XUMHH : Y4eOHO-MeToA. mocodue /
P. . JIpira. — Honenk : 'OY BIIO «onHY», 2020. — 125 c.

11.2. JlonmosHUTENbHAS TUTEPATYpa

8. Abpam3oH, A. A. IloBepXHOCTHO-aKTUBHBbIE BelecTBa. CBONCTBA U MPUMEHEHHE
[Tekcr] / A. A. AGpam30H. — 2-¢ u3., nepepad. u gom. — JI. : Xumus : Jlenunrp. ota-aue, 1981.
—304 c.

9. lyxwun, E. J. Kommomanas xumus [Texcr] : y4eOHMK 171 BY30B 1O
crenuanbHOCTH «XuMus» U HampasineHuto «Xumus» / E. . Ilykwun, A. B.Ilepuos,
E. A. Amenuna. — 3-e uza. — M. : Beicur. mk., 2004. — 445 c.

10. CasBun, C. b. IloBepxHoctHo-akTuBHBIC BemecTBa [Tekcr] / C.b. CaBBuH,
P. K. Uepnoga, C. H. llIteikoB ; MUH-T reoxumuu u ananut. xumuu uM. B. U. Bepnaackoro AH
YCCP. — M. : Hayka, 1991. - 251 c.



11

1. BepexnukoB, B. H. IlpakTukym 10 KOJJIOMJHOHW XHMHUU TOBEPXHOCTHO-
AKTUBHBIX BEIIECTB : YueO. mocoOue sl XUM. U XHUM.-TEXHOJI. CIeNUaIbHOCTEH BY30B /
B. H. BepexnukoB. — Boponex : 3a-Bo Boponex. yn-ta, 1984. — 224 c.

12. W3ydyenue AMCIEPCHBIX CHUCTEM U TOBEPXHOCTHBIX  SIBICHHWH: y4eOHO-
meroandeckoe mocooue / P. U. Jlpra, T. b. [Momumyk, JI. B. [Terpenko — Jlonenk: 'OY BIIO
«JlorHY», 2021. - 152 c.

12. NHOOPMAIIMOHHBIE PECYPCHI

1. HaunuonanbHast 3JIEKTPOHHAsI OoubIHoTEKA (HOB): dhenepanpHas
rocynapcTBeHHass MH(popmanuonHas cucrema / MunuctepctBo Kynsryper PD; Poccuiickas
rocynapcTBeHHas Oubnuoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mara obpamenus:

01.09.2023). — Pexxum noctyna: cBoOOAHBIN, oAnucka. Heobxonuma ycTaHOBKa MPOrPaMMHOTO
obecrieueHus. — TEKCT: IMEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snektpoHHas 6ubnaunoreka: caidT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata oOpamenus: 01.09.2023). — Pexxum nocTyma: Ijisi aBTOPU3OB.
II0JIb30BaTENE. —T€KCT: DJIEKTPOHHBIMN.

3. Hayunas snexkrponnass Oubnmoreka «KubepJlenmnka»: cait / Accoruanus
«OtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum moctyma:
CBOOOIHBIN. — TEKCT: TEKTPOHHBIMN.

4. DNeKTPOHHO-ONOIMOTeYHAs cucrema «JIaHby: [caiit]. — URL:
https://e.lanbook.com (mara o6pamenus: 01.09.2023). — Pexum gocTyma: ajis aBTOPU3OB.
[I0JIb30BaTENEeH. — TEKCT: DJIEKTPOHHBIMN.

5. 9BC KOpaiitT: snekrponHas OMOIMOTEYHass cucTema: caWT. — Mocksa, 2013. —

URL: https://biblio-online.ru (nara obpamenus: 01.09.2023). — Pexxum moctyna: Aisi aBTOPU30B.
IIOJIb30BaTeNe. — TEKCT: dJEKTPOHHBIN.

6. DeKkTpoHHO-0nbanoTeunasi cucrema Jloul'Y: caiitr / ®T'BOY BO «lonl'Y». —
Hownenxk, 2016- . — URL: http:/library.donnu.ru/ (mata ob6pamenus: 01.09.2023). — Pexum
JocTyna: cBOOOIHBIN. — TeKCT: AIeKTPOHHBIM.

7. DJeKTPOHHBI KaTajgor Hayunoii Ombnmoreku Jlonl'Y: pasmen caiita / Hb
Houl'V. — Texct: snextponusiii // DbC {onl'Y: caiir. — URL: http://library.donnu.ru/catalog/
(mata oo6pamenus: 01.09.2023). — Pexum gocTyna: TOHCK CBOOOJHBIN, 3JIEKTPOHHBIC
JIOKYMEHTBI — [ Ttosib3oBaTenen JJonl'y.

8. daexTponnblii apxuB Jonl'Y: pasmen caiita / HBb Jlonl'Y. — Tekcr:
anektpoHusii // OBbC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpaiieHus:
01.09.2023). — Pesxum goctyna: cBOOOIHBIN.

13. [TPOT'PAMMHOE OBECIIEUEHUE

1. Windows 7 PRO (xopnopatusHas auuen3us oY Ne 46484614).

2. Microsoft Office (kopmopatusHast munensus oY Ne 46472919).

3. Microsoft Visual Studio (yinunensust nporpammsl Dream Spark m1s Beicmx yueOHbIX
3aBeJICHUM).

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (auuenszun GPL, Apache,
BSD st cB0O0THOTO TIPOTPAaMMHOTO 00ECTICUCHHS ).
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