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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
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[Iporpammy rictMIUIMHBL pa3padoTai(a)(u): CTapIIvii HayYHBIH COTPYIHUK, K.H. [anyxun A.B. (;1abopartopus
(pusmko-xumMHMueckux uccnenaoBanuil, Otaen ¢pusndeckoit xumun), and_galuhin@mail.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH MCIOIb30BaTh MOJTyYeHHbIE 3HAHUSI TEOPETHUECKUX OCHOB COBPEMEHHON XUMUHU U

CMEXKHBIX HayK MPHU PELIeHUH MPoQeCcCHOHATbHBIX 3a1a4

IK--2 CriocoOeH IpYMEHSITh TPUOOPETEHHbIE HABBIKK IIPOBEJEHHS XUMITUECKOTO SKCIIEPUMEHTa,
OCHOBHBIE CHHTETUIECKHE Y aHAUTUTHYECKHE METO bl TIOJIyYEHHsI 1 NCCIIE/IOBAHNST XUMUIECKHX
BEIIECTB 1 PEaKLMii MPH PeIIeHNH TPO(ECCHOHATBHBIX 3a/1a4

OO6yuarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):
HoyokeH 3HATh:

OCHOBHBIE METO/Ibl PACYETOB OOBEMOB aKTUBALIMK M OOBEMOB PEaKIIMH, IPUUMHBI U3MEHEHHS CBOVICTB PeareHToB B
VHTEpBaJIE AABJIEHNUS U TEMIIEPATYPBI;

OCHOBHBIC IIPUEMbI CO31aHUS BBICOKOI'O THAPOCTATUIECKOT'O JaBJICHUA, TCOPETUYCCKHUE OCHOBBI €I0 BOSHGﬁCTBHH Ha
CKOPOCTb U PaBHOBECHUE, BCE METObI paCy€Ta NMaplUaJIbHbIX MOJIbHBIX 00be-MOB U KMHETUYECKUI METOJ OolpeacJICHUA
o0beMa PeaKku 1Mo U3AMEHCHUIO IINIOTHOCTU PACTBOPA PEAreHTOB B XOA€ PEAKIINU.

JloKeH yMeTh:

YETKO H3JiaraTb MpUYIUHBI U3MEHEHUI CBOWICTB COCHHHGHHﬁ, a TaKK€ OCHOBHbBIE COOTHOILICHU A, ONIPEACIIAIONINE
3aBUCUMOCTb KOHCTAHT CKOPOCTH U PABHOBECUSA B YCJIOBHUAX BBICOKOI'O JaBJIEHUS

KOJIMYECTBEHHO aHAJIU3UPOBATH IKCIICPUMCHTAJIbHBIC JaHHBIC, IIOJTYYCHHBIC B YCIIOBUAX BBICOKOI'O AaBJICHUSA, IJIA
MPOTHO3UPOBAHNA UBMCHEHNA KOHCTAHT CKOPOCTHU U PABHOBECUSA B 3dJAHHOM MHTEPBAJIC BBICOKUX ,HaBJ'[CHHfI.

I[OJDKGH BJIa€Th:

OCHOBHBIMM MaTeMaTHYECKUMH OIepalsiMU TpU pacueTe AU QepeHIMaIbHBIX U UHTET paIbHbIX M3MEHEHHI CBONCTB
COEMHEHWIA B YCJIOBUSX BBICOKOrO JaBieHus. CocoOeH aHAIM3UPOBaTh IUTEPaTypHbIC JaHHBIE;

BCEMU OCHOBHBIMHW 3HAHUAMM CO30aHUA U IPUMEHCHU A BBICOKOI'O TUAPOCTATUYCCKOTO JaBJICHUA 1JIA U3YUCHUS XUMNYCCKHUX
MMPOLECCOB B YCIIOBUAX BBICOKOI'O THAPOCTATUYCCKOIO JaBJICHUA.

JIOJDKGH AEMOHCTPUPOBATDH CITOCOOHOCTH ¥ TOTOBHOCTD:

B pe3sysbraTe 0CBOSHHS AUCLMILIMH CTYICHT JIOJDKEH JEMOHCTPUPOBATH CIIOCOOHOCTh U TOTOBHOCTD ITPOBOAUTH XUMUYECKHUE
9KCMEPUMEHTHl U KHHETUYECKNE U3MEPEHNUS B YCIOBUAX BBICOKOTO TMIPOCTATUYECKOrO AABJIEHNUS C 1IEJIbI0 PE3KOT0
YBEJINYEHUsI CKOPOCTH PEAKLMI 1 BBIXOZA MPOIYKTOB.

2. MecTo nucuumJauabl (Moayasa) B ctpykrype OIIOII BO

Hauaast qucruruivHa (MOAyJb) BKoveHa B pazaen "B1.B.JIB.05.04 Nucturumas (MOmysm)" OCHOBHOM NMPOopecCHOHATFHOMN
ob6pazosatenbroi nporpammsbl 04.04.01 "Xumust (MHHOBAaIIMOHHbBIE MATEPUAITBI U METOIbI UX UCCIIEIOBAHMUs)" U OTHOCUTCS K
JqucturmHaM 1o Beidopy yactu OITOIT BO, ¢popMupyemoii yuacTHUKaMK 00pa30BaATENIbHBIX OTHOIIICHUI.

OcBauBaetcs Ha 2 Kypce B 3 cemecTpe.

3. O0beM quCHUNIMHBI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJNYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnogasareieM (10 BHAaM y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy obyuarommxcs

OO011ast TPyI0OEMKOCTh JUCIMILUIMHBI COCTaBIsAeT 4 3a4eTHhIX(bie) enuHuIl(bl) Ha 144 vaca(oB).

KonraktHast pabota - 32 vaca(oB), B TOM umclie Jekiun - 18 yaca(oB), npaktuueckue 3ansartus - 0 yaca(oB), 1abopaTtopHbie
paboTsl - 14 yaca(oB), KOHTPOJIb CAMOCTOSITENbHOM padoThl - ) yaca(oB).

CamocTosTenbHast padoTa - 58 yaca(oB).
KouTposns (3auét / x3amen) - 54 yaca(oB).
dopma MPOMeKYTOUHOTO KOHTPOJISI JUCHIUIUIMHBL: 9K3aMeH B 3 ceMecTpe.

SAEKTPOHHBH
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4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThI, Camo-

HX TPYJ0EMKOCTb (B 4acax) cTOs-

N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 60Ta

1 Tema 1. Beenenue. CBoOOIHbIE SHEPTUM

3 2 0 0 0 2 0 5

AKTUBALIMU U PEAKIIH

2 Tewma 2. daktopsl, 9npenenamume BEJINYUHBI 3 2 0 0 0 2 0 10
CBOOOJIHBIX SHEPIHUI
Tema 3. 3aBUCUMOCTb CKOPOCTH U paBHOBecHs OT T

3. |u P. IlpuuuHsl ¥ cleACTBUS 3 2 0 0 0 2 0 8

4. Tema 4. BnusiHre BBICOKOIO JJaBJICHHS Ha CBOMCTBA 3 2 0 0 0 2 0 5
MOJIEKYJT
Tema 5. KonruecTBeHHBIE TapaMeTpPhI

> 3aBucumocreid AG*-P u AGo - P. 3 2 0 0 0 2 0 >
Tema 6. I3meneHue cBoiictB pactBopuresns ¢ P u

6. |yueT BIUsIHUSA HA CKOPOCTD. 3 2 0 0 0 1 0 5
Tema 7. Bmusinue P Ha 1JIOTHOCTD U

7. |mmanexTpuvecKyio mpoHuaeMoctsb. [lpenusnonHoe| 3 2 0 0 0 1 0 5

OTIpe/IeTieHueE.

Tema 8. [ToHsiTHE 00 IEKTPOCTPUKLIVIH,
8. |mapruasbHbIe MOJIBHBIE 00BEMBI MOJIEKYJISIPHBIX 1 3 2 0 0 0 1 0 7
WOHHBIX COEIMHEHUI

9 Tema 9. TeopeTrueckoe 1 IpaKTUIECKOE
" |mpuMeHeHne XMMHUN BBICOKMX JaBJICHUN

liToro 18 0 0 0 14 0 58

4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. Beegenne. CB000aHbIe SHEPTrUHd AKTHBAMH H PeaKIHI

TToHSATHA O ABMKYIIMX CHJIAX XMMAYECKUX MPEBpaIleHHi: CBOOOIHbIC SHEPTUU aKTUBAIIUU U CKOPOCTh; CBOOOIHBIC SHEPTUH
peakiuu U paBHOBecHe. DHTANbINS BellecTBa. MeToibl onpeieneHus. MeTo/ipl orpeeieH!sl SHTAIbIIMU peakluu: A).
CraHgapTHBIE SHTAJBITNKA 00PA30BaHUs, BIUSHIE TeMIIepaTyphl; ypaBHeHHe Kupxroda; pacuer SHTAJIBIIUU PEaKIMU B Fa30BOM
Y KOHJ/ICHCHPOBAHHOM (ha3e MO TaHHBIM 00 SHTAJIBIIUU 00pa30BaHMUsI. - DHTAIIBIIUU CTOPAHUS U SHTAJBIIUYM 00pa3oBaHusl. B).
OTHOCUTE IbHAST HEOTIPEIeJICHHOCTb BEJIMUMH SHTAIBIMU 00pa30BaHUs 1 aOCOTIOTHAS TOYHOCTb PA3JIMUYMIA B SHTAJIBITUX
00pa3oBaHus1, ONPEICSIIX SHTATBINHN peakimu. ). [Ipsmoe u3aMepeHne SHTANBINN PEaKIHH.

- 9HTpOHI/IH BEIIECTBA.

Tema 2. PaKkTopPHI, ONpe/AeJISIONNEe BeJNYHHBI CBO 0O HBIX YHEPruii

CB0060/IHASI SHEPTHSI PEaKLUX U MPUHIMIHAIbHAS BOSMOXKHOCTB ee IpoTeKanust. CBOOOIHASI SHEPIUsl aKTHBALINU U
MIPaKTHYECKHUE YCJIOBHS MTPOBEAEHUs ?pa3pemeHHol? peakimi. OCHOBHBIE COCTaBIISIONINE CBOOOIHBIX dHepruid. CBoOoaHas
SHeprus mporiecca ¥ KOHCTaHTa paBHOBecHs. Pacyer paBHOBecHSs 110 JaHHBIM 00 SHTAJIBITNY M SHTPOIIMN PEareHTOB U
MpoayKTOB. TepMoauHaMUUeCcKH pa3pelleHHbIN U 3alpeleHHbIH poriecc. AHaJIOTHYHbIE PACYETH IS CKOPOCTH XMMUYECKOH
peaKIyy.

kn = (kT/h) KX (fA fB/fX);

Pl(Inkn)/PI2 = AI(AnT)/AR + A(In KX2)/22; InKXA = -AIGXA/RT

- 3T0 MO0 TeMMepaTypa, 1Moo JaBlieHUe, JIMOO BA3KOCTb, IEPMUTTUBHOCTD U T..
Ecnu P=T, To umeem RT2 (A(Inkn)/AT)P = EA = RT + QHXA

Ecmu =P, 1o ¢ yuetom InKX[ = -AIGXR/RT u (AAGXA/MAP)T = VX
IMomyuaem RT(?(Inkn)/2P)T = -AVXA

Crpannua 4 u3 10.
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Tema 3. 3aBucumocTts ckopoctn 1 paBHoBecusi oT T u P. Ilpmunns! u caeacTBus

1. Metopp! onpeienieH|s TapaMeTPOB AaKTUBALMY 1 PEAKLIWH: SHTAJIBIINS aKTHBALIMN; SHTPONKS aKTUBALMN; OOBEM aKTUBALY;
SHTAJIBIIUS PEAKLMK; SHTPONHS PeakLy; 00beM peakuud. [TociecTBHS KIACCHYECKOTro BIMSHUS TEMIIEPATyphl Ha CKOPOCTh
Ha paBHOBECHE.

2. Korza HEBBITOJHO U 1aKe 3alpelleHO MOBHIIIEHNE TEMIIEPaTypHl.
3. Tlouemy KaTaiu3 He pemiaeT npodaeMy paBHOBeCHs1?
4. IToueMy BBICOKOE I'MAPOCTATHUECKOE JaBJIEHUE MOXKET U3MEHUTb ¥ CKOPOCTb M paBHOBECHE?

Tema 4. Binsinne BbICOKOT0 JaBJeHHs HA CBONICTBA MOJEKYJI

HeB03MOXHOCTB COXPaHUTh HEM3MEHHOCTh CBOICTB PEareHTOB M PACTBOPUTEIISI IIPY MOBBILIEHHOM THIPOCTATUYECKOM
JaBjieHuy. BimsiHue STMX M3MEHEHUH Ha CKOPOCTh U paBHOBECHE. YUeT Ipu pacyeTe 0ObeMHbIX TapaMeTpOB aKTHBAIUH U
peakiyu. Kak Biusier moBbillIeHe TEMIIepaTyphl Ha MOJIbHBIN 00beM, TIOKa3aTelb NPEeJIOMIICHHS1, IEPMUTTUBHOCTD, BSI3KOCTB,
MOBEPXHOCTHOE HATIPSIKEHUE, SIHEPIHI0 MEKMOJIEKYISIPHOTO B3aUMOJEHCTBHUS

Tema 5. KonmuecTBeHnnble napametpsl 3apucumocteit AG*-P u AGo - P.

TpI/I HE3aBUCUMBIX METOJA OIPEACTICHUA o0beMa PE€akiu 1 X B3aUMHas MPpOBEPKaA. E,HI/IHCTBGHHbel croco0 ornpeneJIeHruA
obbeMa AKTUBAIIUA Y€PE3 3aBUCUMOCTD J'IOFapI/Iq)Ma KOHCTAHTBI CKOPOCTHU OT AAaBJICHUA. .HI/ITepaTypHHe JaHHBIC O ITPOBEPKE
HaJIC)KHOCTU ITUX MMAPaAMETPOB. HX 3aBUCHMOCTD OT TEeMIIEPATypbl U 1aBJICHUA. l'[epecqu. HpaBI/IHO HENEpeCeUYCHN A KPUBBIX
Ink-P.

Tema 6. I3meHeHne CBOWCTB pacTBopuTeJsi ¢ P u yuer BJANSIHHSI HA CKOPOCTD.

Mertoapl onpeaeeHnst U30TEPMUIECKUX KOI(P(PUIMEHTOB CKMMAEMOCTH, BSI3KOCTH, ANIJIEKTPUIECKON MTPOHULIAEMOCTH TT0]
JaBJIeHHEM, U300apuiecKuX Ko3(PHUIMEHTOB pacIIUPeHHs], BA3KOCTH, JUIJIEKTPHUYECKON POHUIIAEMOCTH TIPH pa3BepTKe
Temnepatypsl. TemneparypHsiil KoadpurueHT qasieHus. [IoHATre 0 BHyTpEeHHEM JIaBJIEHUN U O TIPUUYMHE Pa3pbiBa
TEepMOMETPOB TIPU TEperpese.

Yro Takoe n3odapuyeckuil Ko3(h(UIMEHT paciupeHust KUIKocT. Kak oH omnpenelnseTcst U Kak U3MEHSIeTCS C IaBJIeHHeM U C
Temmnepatypoii? PaccMoTpeTb OCHOBHBIE METO/IbI KOJTMYECTBEHHOT'O ONPE/Ie/IeHHUS.

Yro Takoe M30TepMHUYECKIIA KOI(PDUITHEHT CKUMAEMOCTH KUAKOCTH. Kak OH ornpenenseTcs U Kak M3MEHSIETCS C IaBICHUEM U
¢ TeMrieparypoii? PaccMoTpeTs MeTo/Ibl OTpe/ie/IeHus] C IPUMEHEHUEM TTOCTOSIHHOTO U IEPEMEHHOT0 00beMa.

Tema 7. Biussnue P Ha IUI0THOCTH U IN3JIEKTPUYECKYIO NP OHULIaeMocTh. [lpenn3nonnoe onpeaesenne.

M3MeHeHne CBOWCTB PacTBOPUTEIIS TIO/1 IaBJICHIEM Hellb3s1 70TMEHNTh?. BiusiHIe SKCITOHEHIIMATFHOTO POCTa BA3KOCTH Ha
CKOpocTh peakimn. JAudy3nOHHBIN KOHTPOJIb CKOPOCTU TIPU CTEKJIOBAHUH PACTBOPUTEJIS TIO]T IaBJICHHE FUTH IIPUA PE3KOM
3aMep3aHUU PacTBOPUTEIIS TIOA AaBeHneM. Kak MEeHSIoTCs TeMIiepaTyphl IUTaBJIeHUS KUIKOCTEH IO JaBJIeHUEeM U IoueMy?
Knaccuueckue padotsl Bpumkmena, Ucaakca, Acano, Beperaruna, IonvkGepra, Dnavka, [ukiuca).

1. YcnoBus u3yueHus: 0apryecKor KHHETUKY, KOT/ia IPON3BO/IHAS JiorapudmMa KOHCTAaHThl CKOPOCTH TIO JABJIEHUIO
JEACTBUTENIHO YETKO OTpaxaeT 00beM akThBaluu. [IpuMepsl TakKMX yCIOBUIA U TPOBEPKA HAI€KHOCTH NIPU COMOCTABIICHUN
00bEMOB aKTHBALIUK MTPSIMOT0, 0OPATHOTO (PETPO) MPOLIECCOB ¢ 0OBEMOM aKTUBAIIMY 10 JAHHBIM O BJIMSIHUM JaBJICHUs HA
KOHCTAaHTY paBHOBECHUA U T10 MPAMBIM JaHHBIM O Pa3HOCTU MapUHaJIbHbIX MOJIbHBIX O61)CM3.X PE€arcHTOB U MPOAYKTOB pE€aKIU
(Ananu3 crathu u3 Tetrahedron).

2. YcnoBus mpoBeeHus 0apudecKoil KMHETHKY TOJIIPHBIX M HOHHBIX PEAKIMi, KOT/la pOCT JaBJI€HHUs MHAYLUPYET POCT
MIEPMHUTTUBHOCTH, YTO, B CBOIO OYEPE/ib, MHAYLIPYET JOMOIHUTENBHBIA POCT CKOPOCTH Tpoliecca (IpH YCJIOBUH, KOTAA
CKOPOCTh PeaKIMi MHOTO MeHblIIe ckopocTy qugddysnn). CyMMapHOe BIMSHNE Ha BEJIMYUHY IPOM3BOAHOM Joraprgma
KOHCTAHTBI CKOPOCTH IO JIaBJICHHIO ? JaeT KOMIUIEKCHYIO BEJIMUMHY 00beMa aKTHBALUH.

3. Yuet odbemMa 31eKTpoCTpUKIMK. [TOHSTHE JIEKTPOCTPUKILIMK 1 OIIEHKA U3 SHEPIUU KYJIOHOBCKOTO B3aumoeicTeus (M3
Tetrahedron and J. Phys. Org. Chem.)

Tema 8. IlonsiTie 00 JEKTPOCTPUKINN, NAPIHAJIbLHbIE MOJbHBIE 00'beMbI MOJIEKYJISIPHBIX M HOHHBIX CO€XHHeHHI

1. Metons! onpenenenns [IMO. Bknaxg pactBoputensa. AHanu3 faHHBIX 0 IIMO HemossApHBIX, MOISPHBIX MOJIEKYISPHBIX
COEAMHEHWI U CoJIell, cIOCOOHBIX K auccouuanyi. [lepxaopatsl TUTHs U MarHus. Beicokoe naBieHue npoMoTupyeT
MOHU3ALMIO M YCUIIMBaeT KaTauTuyeckuil a¢pdekt. [Touemy? [TpobaemMHbIe BOpochl 0ObEMHBIX TApaMETPOB aKTUBALIMU U
peaxuu. [TpuMepsl yMeHbIIeHHst 00beMa IPU JUCCOLMALIN KUCIIOT, IIeJI0Uei 1 BOJBL.

2. HezaBucumble TIpreMbl IIPOBEPKHU YMEHBIIIEHUST 00beMa BOJIBI ITPH IUCCOIUAINYN: METO]T OTIPEe/IeICHIS] KOHCTAHT PaBHOBECHS
B MHTEpBaJIe JIaBJICHUIA 10 SJICKTPOIIPOBOAHOCTH U MPSIMOM METOJI OTIpeie/icHrsT 00beMa peaKIii 00pa30BaHUsI BOJIB U3 HOHOB
(0O0BeM HelTpaIM3aluy KUCJIOT M OCHOBAHMIA).

3. HezaBucuMble JaHHBIE 00 OTPULIATEIBHBIX 3HAYEHUSIX MAPLUATBHBIX MOJIBHBIX OOBEMOB JIEKTPOJIMTOB B PACTBOPaX.
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4. CorocraBiieHUE IKCIIEPUMEHTATBHBIX JAHHBIX 00 3JIEKTPOCTPHUKIIMH Pa3JeIeHHBIX COJIbBATHON 000JI0UKON MOHOB ¥ MOHHBIX
Tap Ha IpUMepe JIaHHbIX, TIOJIyYeHHBIX Y Hac B JJaboparopuu 115t [IMO MOJIHOCTBIO AMCCOIMMPOBAHHBIX JIEKTPOJIUTOB U
00BbEMOB MOHHOM Maps! ITPU aKTHUBALMU B MIpoLiecce JeKTPOpHILHOTO NPUCOEANHEHUS CYIb(EHXIOPUIOB K T'eKCeHy U
LMKJIOreKCceny (1o faHHbM Haimux padotr B U3BAHe u B J. Phys. Org. Chem u Mend. Comm. 2009)

Tema 9. Teopeanecxoe H NMPAKTUYIECKO€ MNPUMEHCHNE XUMHUHN BBICOKHUX ,[laBJlel-ll/lﬁ

"3arperieHHble"” B OOBIYHBIX YCIOBUSIX XUMUYECKHE PEaKLIMK 1 ""pa3pelieHHble" B YCIOBUSX BHICOKOTO THIPOCTATUIECKOTO
JasneHus. [IpuMepsl cHTe3a KaHTapUIMHA U aASyKTa THO(EeHa ¢ MaJeMHOBBIM aHTuApUaoM. Vi3MeHeHue cTepeo- U
PEruoCceNeKTUBHOCTY TIPHY MOBHIIIEHHOM JaBJIeHUU. BiMsHYE BHICOKOTO I'MIPOCTATHUYECKOTO JaBJIeHHsI Ha )KU3HECTIOCOOHOCTh U
PETpOaYKTUBHYIO (pyHKIMIO OakTepuii. [IpuMeHeHne BHICOKOTO IaBJIEHUS TSl YBEJIMUESHHUS CPOKa XPaHEHH s TPOLYKTOB -
"MacKanm3anus’”.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00€eCceYeH s JJIsi CAMOCTOATEJbHON Pa00Thl 00yJalOmUXCs M0
I CIHILIIHE (MOYJIIO)

CamocrosiTesbHasl padoTa 00yYAIOIIMXCS BHITIOMHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiaBaTeis, HO 6e3
€ro HEeroCPeACTBeHHOro yyactust. CamocTosTeNbHast padoTa MoApa3IeNseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTebHAs padoTa 00yJAIOIIMXCS BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3esioB) UCHMIUINHBL, TaK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMbIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOsITeNIbHOM paboThl 00yJaloIIUecs] YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHUs1, HATIPaBJICHHbIC Ha 3aKpelIeHre 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIVHE.

OpraHu3anys caMOCTOSATEbHONH padoThl 00YYAIOIIMXCS perJlaMeHTHPYeTCs HOPMaTHBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOIl INTepaTypoil ¥ 3JeKTPOHHBIMI 00pPa30BaTE/IbHBIMK PECYPCaMHU, BKIIOYASL:

IMopsigok opraHU3alvK U OCYIIECTBIICHUsI 00pa30BATEIbHON JEATEIbHOCTH MO 00pa30BaTEIbHBIM IIPOTrPAMMAaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuara, mporpaMmam ClielMaIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH MPUKa30M
MunncTepcTBa HayKu 1 Bhiciero oopaszosanus Poccuiickoit @eneparyu ot 6 anpenst 2021 roga Ne245)

IMucemo MunuctepcrBa odpazoBanust Poccuiickoit @enepanu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMU
CaMOCTOSITEJILHOW paOOThI CTY/ICHTOB BHICIIMX YYeOHbIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHblid yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsika (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEKJEHHs BBICLIIETO
npogeccuoHabHOro oopazonanus "Kazanckuit (IpuBosnkckuil) (eaepaibHblil yHUBEpCUTET"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (IIpuBomkckoro) deaepaabHOro yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIIUHE (MOIYJII0)

(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOILyJ'IIO) BKJIIOYACT OLICHOYHBIC MAaTEPpUaAJIbl, HAIIPABJICHHLIC Ha IIPOBEPKY OCBOCHUS
KOMHCTCHHI/IfI, B TOM 4YUCJIE 3HaHPII>i, yMeHI/IfI 1 HaBBIKOB. (DOH)] OLICHOYHBIX CPEJACTB BKJIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbIE CPEACTBA HpOMe)I(yTO‘{HOﬁ aTTeCTalluu.

B ¢onIe 01eHOYHBIX CPENICTB COAEPKUTCS ceayoIas HHPOPMaIus:

- COOTBETCTBHE KOMIIETEHIIMH TUIaHUPYEMbIM pe3yJibTaTaM 00y4eHusI 110 AUCIUILIMHE (MOJIYJIO);

- KpUTepHH OLIEHUBAHUS c(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHU3M (pOPMHUPOBaHUSI OLIEHKH MO JUCHUIUIMHE (MOJIYIIO);

- OMHCaHUE MOpsIIKa IPUMEHEHUS 1 POy PHI OIIEHIUBAHUS TS KKIOTO OIICHOYHOTO CPEACTBa;
- KpUTEPHH OLIEHUBaHUS JIJIs1 K&XKI0TO OLIEHOYHOT'O CPeJICTBa;

- COACPIKAHNC OLECHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPEAbABIIACMBIC K HeﬁCTBHHM o6y'1a101m/1x05{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA Ppa3JIMYHbIX TUIIOB.

DoHJ1 OLIEHOUHBIX CpE€ACTB IO AUCHUIUIMHE HAXOUTCA B HpI/II[O)KeHI/II/I 1k nporpamMmmMe JUCHUITTMHBI (MOIlyIIIO).

7. IlepedeHnb JATEPATYPHI, HEOOXOJUMOM JJIsI O0CBOEHHS N CITUILINHBI (MO TyJIs)

OcBoeHMe JUCIUIUIMHBL (MOJLYJIs) TIPEAToJIaracT u3yuyeHne OCHOBHOM 1 JIOTIOJTHUTEIIbHON y4eOHOM nmuTepatypsl. JIntepatypa
MOXeT ObITh JOCTYITHA 0OYJalOIIMMCS B OTHOM 3 ABYX BAPUAHTOB (JIMOO B 0OOMX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 1oroBopos ¢
npaBooOJIaaaTes s IMu;

- B eyatHoM Bujie - B Hayunoit 6ubimoteke um. H.W. Jlo6aueBckoro. O0yyarolnuecst HoaydyaoT y4eOHyIo TUTepaTypy Ha
abOHEeMeHTe MO YMTaTeIbCKUM OMJIeTaM B COOTBETCTBHM C IPAaBWJIAaMU T10J1b30BaHKs HayuHoi 6MOIMOTeKOM.
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DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn NCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOH]T
JOJDKEH OBITh YKOMIIEKTOBAH UMM U3 pacuera He Menee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTEIBbHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Juil, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUIUIMHY.

INepedeHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHUILTAHEL. OH MOAJIEXUT OOHOBJIEHUIO IPH M3MEHEHUH! YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTe MK JEKTPOHHBIX U30aHUI 1 IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii 6ubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBOEHHUS JUCIUIIUHBI (MOTyJIsT)

Benoycosa H.B., Benoycos O.B. ?351eKTpoHHBIN y4eOHO-METOANYECKHI KOMITIEKC ? XUMIyecKas KHHeThuKa?. -
files.lib.sfu-kras.ru/ebibl/umkd/1441/u_manual.pdf

Epemun B.B., Kapros C.1., Ky3smenko H.E. 73anaun no ¢pusndeckoit xumun?. Yacts 2. Xumudeckas kuHetuka. MI'Y, 1999. -
http://www.chem.msu.su/rus/teaching/eremin/welcome.html

CemmoxuH U.A., CrpaxoB B.B., OcunoB A.1. ?Kunetnka XuMudeckux peaknmii?. Y4ye6Hoe nocodue. MI'Y, 1996. -
http://www.chem.msu.su/rus/books/1991-2000/semoichin/welcome.html

Cratbs o TeMe XuMmuuecKas KuHeTrka - http://www.chemport.ru/chemicalkinetics.shtml

DNEKTPOHHBIN YIeOHO-METOIUUECKII KOMILIEKC MO IUCIUIUTHHE ?XUMIYecKas KHHeThKa? -
http://files.lib.sfu-kras.ru/ebibl/umkd/1441/u_manual.pdf.

9. MeToandecKne yKa3aHHA VI 00yJaIOmMIXCs M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg paéor MeToanueckue peKOMeH alu

JIEKLIIH [pakTryeckue 3aHsTUS POBOASATCS C LISJIbIO YIITyOJIeHUs] M 3aKPEIUICHUs 3HaHWUH, TIOJIyYEHHBIX HA JICKLUSIX U B
IPOLIECCE CAMOCTOSATEBHON padOThl HaJl HOPMaTUBHBIMH JOKYMEHTaMHU, YUeOHOM 1 Hay4HOU JuTeparypoit. [1pu
MO/IrOTOBKE K IMPAKTUYECKOMY 3aHATHIO HEOOXOIMMO:

- U3y4UTb, IOBTOPUTH TEOPETUYECKUIA MaTepUaJl 10 3aJIaHHON TeMe;

- M3Y4YHUTh MaTepPHUAIIBI TPAKTUKYMA T10 33/IaHHOH TeMe, yAesisi 0co00e BHUMaHUE pacueTHbIM (hopMyJiam;

- [IPY BHINIOJIHEHHMH JIOMAIITHUX PaCUYETHBIX 3aJJaHUM, U3yYNTh, IOBTOPUTh THUIIOBBIE 33/1aHUSI, BBIIIOJIHSIEMbIE B
ayIUTOpHU.

naboparopusie | [Tpu noarotroBke K J1a0OPaTOPHBIM pabOTaM HEOOXOIUMO:
paboTh - U3y4HUTh, MOBTOPUTH TEOPETUYCCKUII MAaTEpHAJI II0 3aJaHHOH TeMe;
- U3y4UTh MaTEPHAJIbl IPAKTHKYMA [0 33aHHON TeMe, YIesis 0co00e BHUMAHKE PAaCUeTHBIM (hopMyiam;
- [IpY BBHIIIOJTHEHNH JOMAIIHUX PACUCTHBIX 3a[JaHMUil, N3yIUTh, IOBTOPUTH THIIOBBIC 3aIaHUSI, BHIIIOTHSIEMBIC B
ayIUTOPUH.

caMocCTOSI- [Ipu MoAroTOBKE K CAMOCTOSITENILHOW padoTe CTY/IEHTY HEOOXOJUMO M3YUUTh YUEOHYIO U HAYYHYIO JIUTEPaTypy.
TenbHas padota | Heobxoaumo npopaboTaTh JIEKIIMOHHBIA MaTepyall - U3yYeHHe PEKOMEHyeMbIX HICTOYHUKOB U JINTEPATYPhI IO
TeMaTuKe JieKuuil. KoHCneKT JIeKIMy JoJbKeH cofepkarh peepaTBHYIO 3aiCh OCHOBHBIX BOIPOCOB JIEKIIUH,
NpeUIOKEHHBIX MPEeno/iaBaTesieM cxeM (IIp1 UX JeMOHCTpAIIWK), OCHOBHBIX HICTOUYHHUKOB U JINTEPATYPHI 10 TEMaM,
BBIBOJIBI 110 KQX/IOMY BOIPOCY.

9K3aMCH HpI/I MOATOTOBKE K 3a4Y€Ty CTYACHTY HeO6XO,I[I/IMO NOBTOPUTH 3aKOHCH€KTI/IpOBaHHbII‘/JI Ha JICKIIMOHHOM 3aHATHU
Martepual 1 JOMOJHHUTD €ro ¢ y4eTOM peKOMCHHOBaHHOﬁ 110 Z[aHHOfI TEME JINTEPATYPhI. HpI/I CaMOCTOATEIILHOM
N3y4CHUUN TCOpCTI/I‘{CCKOﬁ TEMbI CI€JIaTh KOHCIICKT, UCIIOJIb3YAd PEKOMEHAOBAHHbBIC JIMTCPATYPHbIE HICTOYHUKU.
OTBeTUTH Ha KOHTPOJIbHBIC BOITPOCHI.

10. ITepeyenb nHQ OPMAIUOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX NPHU OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
Mo TUCHUILIIHE (MOIYJII0), BKJIHYAs NepedeHb NPOrpaMMHOro odecnedeHuss 1 MH( OPMANMOHHBIX CIIPABOYHbIX
cucTeM (IpH HEO00XO0JUMOCTH)

IepeyeHsb MH(MOPMAIIMOHHBIX TEXHOJIOTUI, UCIIOIb3YEMBbIX IIPU OCYILECTBIEHHMH 00pa30BaTEIbHOIO Mpoliecca IO AUCIUILUINHE
(MomyJ0), BKJTIOYAsI IIepeveHb MPOrpaMMHOro odecrieueHus 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CUCTEM, ITPEACTABJICH B
Ipunoxenuu 3 K paboyelt mporpaMmMe TUCIUILIMHBL (MO JIst).
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11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0 MO /IJIsl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHAILINHE (MOIYJII0)

MaTCpI/IEUII)HO-TeXHI/I‘ICCKOC obecrieueHre 06pa30BaTCHbHOF0 nmponecca 1no AMCuuIinHe (MOIly)HO) BKJIIOYAET B ce0s cilenymomue
KOMIIOHCHTHI:

[NomemeHust 1151 CaMOCTOSITEILHOM paboThl 00Y4AIOIIMXCsl, YKOMILIEKTOBAaHHBIE CIIEIMATM3UPOBAHHON MeOEJIbI0 (CTOJIbI 1
CTYJIbsI) ¥ OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO MOAKIIIOUeHuUsI K ceTr "MHTepHeT" u obecriedyeHreM JocTyra
B 3JIEKTPOHHYIO MH(OPMAIMOHHO-00pa3oBarebHylo cpeny KOV.

V4e6Hble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeIblo (CTOJIbI
U CTYJIbS1).

KomrbloTep 1 IpUHTEp AJIs pacievyaTKy pa3JaTouyHbIX MaTepUasioB.

MynabTumMeauiiHas ayAUTOPUSL.

12. CpelICTBa ajantanvm npenoaaBaHud JUCHUIIVIMHBI K HOTpeﬁHOCTHM Oﬁy‘lalOIIII/IXCH HNHBAJHUIA0B U JHII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I H606XOHI/IMOCTI/I B O6paBOBaTeHLHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06.]'[61"‘{21101]_[1/16
BOCIIpUsTUC HH(bOpMaHHH 06y‘-[aIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAaHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3[]aHKE TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTePHATHUBHBIC
(bopmbl, yIOOHBIE /17151 Pa3IMYHBIX MOJIb30BATECH;

- CO3JaHMUEC KOHTCHTA, KOTOprf/JI MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX UJIK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)KCHI/IIjI 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CJIyXa MOJTy4aid MH(OOPMALMIO BU3YAIbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHe MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOSHHS HABBIKOB U YMEHHH, (POpMHUPYEMBIX
JMCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHI;

- IpMMEHEHNe JUCTAHIIMOHHBIX 00pa30oBaTeIbHBIX TEXHOJIOIMH IS Tlepeiau MHOPMAaLMH, OpPraHu3aLy pa3InyHbIX (hOopM
MHTEPAKTUBHON KOHTAKTHON paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCIIOJTb30BAHBI TSI TPOBEACHN ST BUPTYAJIbHBIX JIEKIIMI C BO3MOXHOCTBIO B3aMOJEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAaMHU 1 3aIlUTHI BHIOJIHEHHBIX PaboOT, MPOBEEHUS TPEHHHIOB,
OpraHM3aLK KOJUIEKTUBHON paboTHI;

- IPUMEHEHHE IUCTaHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH Il OpraHu3auyy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTpOJIS;

- YBEJIMYEHUE MTPOAOJIKUTEIIbHOCTHA CIaYn 06y‘IaIOH.II/IMC5I HMHBAJIMOM WUJIA JIMIIOM C OI'PaHUYECHHBIMUA BO3MOKHOCTAMHU 310POBbA
(bOpM HpOMC)I(yTO‘{HOﬁ aTTECTAllMU 110 OTHOLICHHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYU:

- IPOOOJIKMUTEIIBHOCTU Caun 3a4€Ta WM IK3aMeHa, IMPpOBOAMMOIO B MMMCbMEHHOU (bOpMe, - He Oonee yem Ha 90 MUHYT;

- MPOOJDKUTEIBHOCTY TIOATOTOBKHM 00yYAIOIIEerocst K OTBETY Ha 3a4€Te WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOMIEerocs MPH 3aluTe KYypPCOBOM PadOTH - He OoJjiee YeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B cootBeTcTBuM ¢ TpedoBaHusiMu PI'OC BO u yueOHbiM 1uianoM 1o Harpasienuio 04.04.01 "Xumus" u
Maructepckoit mporpamme "VIHHOBaIlMOHHBIE MaTEPHUAIIBI 1 METO/IBI UX UCCICAOBAHUS".
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.B./]B.05.04 Kunemuka u mepmoOuUHAMUKA XUMUUECKUX NPOUECCO8
NpU PA3AUMHBIX YCAOBUSIX

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpagsnenue noaroroku: 04.04.01 - Xumus
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OcHoBHas JuTepartypa:

1. Yoprennopd, M. CoBpemeHHBIN KaTain3 1 xumudeckas kuHetuka / M. Yopkennopd, X. HalimanrtcBeapaiit; nep. ¢ anri. B.
. Ponnyruna. - 2-e uzn.. - Jonronpyausiit: MaTemmrekt, 2013. - 500 c.

2. Yopkenpopd, Y. CoBpeMeHHBII KaTaau3 1 XMMHUUYecKast KuHeTHKa: yueOHoe nocodue / Yopkennopd U., Halimantcempaiit
X., - 2-e m3a. - Jonronpyausiii: MaTemnext, 2013. - 504 c¢. ISBN 978-5-91559-153-9. - Tekcr : anekTpoHHsIi. - URL:
https://znanium.com/catalog/product/516597 (nara oopamienus:: 25.05.2021). - Peskxum gocryna : 1o MoJmcKe.

3. Bynanos, B. B. Xummueckas kuaeTrka : yaebHoe nocooue / B. B. Bynanos, T. H. Jlomoa, B. B. PriOkuH. -
Cankr-IletepOypr : Jlanp, 2021. - 288 c. - ISBN 978-5-8114-1542-7. - Tekcr : anexTpoHHbI# // JlaHb :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/168624 (nata o6pamenus: 25.05.2021). - Pexum
JOCTYyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

4. BokmreiiH, b. C. ®usnueckas Xumusi: TEpMOIMHAMMKA 1 KUHETHKaA : yueOHoe rnocodue / B. C. bokuireitn, M. Y. Mennernes,
0. B. IToxBucHeB. - Mocksa : MUCHUC, 2012. - 258 c. - ISBN 978-5-87623-619-7. - Tekcr : anektpoHHsiii // Jlans :
3JIeKTpOHHO-OnbMoTeynas cucrema. - URL: https://e.lanbook.com/book/47443 (nara obpamenus: 25.05.2021). - Pexum
JOCTYyIa: JIs1 aBTOPU3. TOJIb30BaTENIeH.

5.Conomonos b. H. Meronuyeckue pa3paboTKy K MPaKTUKyMy 1O (PU3MUYECKON XUMHUHM JUTSI CTYAEHTOB XUMUYECKOTO
(akynprera : yuebHo-MeToanueckoe nocooue / b. H. Conomonos, B. b. HoBukos, M. A. Bapdosnomees] ; Kazan. (ITpuBomx.)
denep. yu-1, Kad. ¢pus. xumun .- (Kaszans : Kazanckuii penepanbasiil yausepeuret, 2015) Y. 2: Xumudeckas KMHETHKA
[Tekcr: anekTpoHHbIN pecypc] .- DnexTpoHnsle AaHHbIE (1 daitn: 2,61 M6) .- (Kazans : Kazanckuii deepaibHbIiA
yHusepcuret, 2015) .- 3ary. ¢ skpaHna .- Boix. gaH. opur. ned. usf.: Kaszans, 2012. - Tekcr : anexTpoHHsiid. - URL:
http://libweb.kpfu.ru/ebooks/publicat/0-799136.pdf

(nara obpamienus:: 25.05.2021). - Pesxxum JocTyna: OTKPHITHIM.

JomoJHUTeJIbHASI JUTEpaTypa:

1. OcHoBHl (puzrueckoit xumun. B 2 4 : yueOnuk / B. B. Epemun, C. U. Kapros, 1. A. Ycnenckas [u ap.]. - 5-e u3n., nepepad. u
Jor. - Mocksa : Jlaboparopus 3Hanuit, 2019. - 625 c. - ISBN 978-5-00101-633-5. - Tekcr : 31eKTpoHHbIH // JIaHb :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.Janbook.com/book/116100 (nata obpainenus:: 25.05.2021). - Pexum
JOCTyIIA: 1J1s1 aBTOPU3. NTOJIb30BaTEIEH.

2. Adpanacswes, b. H. ®Pusmueckas xumus : yuebHoe mocooue / b. H. Adanacees, 1O. I1. Akynosa. - Cankr-IlerepOypr : Jlans,
2021. - 416 c. - ISBN 978-5-8114-1402-4. - Tekcr : aneKTpoHHsIi // JIaHb : 31eKTpoHHO-0MOIMOTeuHas cuctema. - URL:
https://e.lanbook.com/book/168461 (nata obpamenus: 25.05.2021). - Pexxum joctyna: uist aBTOpU3. TOJIb30BATEIIEH.

3. JleeHcoH, M. A. Kak u nouemy NporCXOAST XUMUUYECKHE PEaKIU. DIEMEHThl XUMHUYECKON TEPMOIUHAMUKY U KUHETUKH :
[yueOHoe nocobue] / . A. Jleencon . - Jonronpynustii : Matemext, 2010 .- 222, [1] c.

4. Jleencon, M. A. Kak u noyemy npoucxoasT XMMUYECKHE PEaKLIX. DJIEMEHThl XUMUIECKON TEPMOIMHAMUKN W KHHETHKH:
y4ye6Hoe nocobue / Jleercon UL A. - Jonronpynnsiit: MaTemekt, 2010. - 224 ¢. ISBN 978-5-91559-042-6. - Tekcer :
anexTpoHHBIH. - URL: https://znanium.com/ catalog/product/367195 (nata oopamienus:: 25.05.2021). - Pesxum gocryna: rmo
TIOATIHCKE.
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ITporpamma mucimruiunsl "KuHeTnka 1 TepMOIMHAMMKA XUMUYECKUX MIPOLIECCOB NP pa3iiMuHbIX ycinoBusx"; 04.04.01 "Xumusa".

Tpunoosicenue 3

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.B./]B.05.04 Kunemuka u mepmoOuUHAMUKA XUMUUECKUX NPOUECCO8
NPU PA3AUUHBIX YCAOBUSX

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 04.04.01 - Xumus

ITpoduns noaroroBky: VI HHOBAIIMOHHBIE MATEPUATIBI M METOJIBI UX UCCIIEJOBAHUS
KBanmdukanus BbITyCKHAKA: MarucTp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo oOpa3oBaTesibHON nporpamme: 2023

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
WzparensctBa "JlaHp" , JOCTYI K KOTOpOH mpefoctanieH obydaomumMces. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeyINX N3AaTebCTB YUeOHOM IMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NNEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecreunBaeT JOCTYI K HayYHOH, y4eOHO! JIMTepaType U HayYHbIM EePUOINIECKIM M3IaHUSIM 10 MaKCUMAILHOMY KOJIMYECTBY
PO HIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKMX U CMEKHBIX ITPaB.
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