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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
Crpanuna 2 u3 15. IEl YHH
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[porpamMmy IUCIMIUIMHBL pa3padoTai(a)(): AMPEKTOP XMMHUYECKOTO MHCTUTYTa 3UraHimiH M.A. (AMpEeKTOpaT XUMUYECKOTo
nHcTuTyTa UM. A.M. ByTneposa, XuMmuueckuil uHcTUTYT M. A.M. ByTneposa), Marat.Ziganshin@kpfu.ru ; 1oueHT, K.H.
Myxamer3sHoB T.A. (Kadenpa ¢pusnyeckoit xumuu, Xumuueckuid THCTUTYT UM. A.M. Bytneposa),
Timur.Mukhametzyanov@kpfu.ru

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIU npuodperaeMon KOMIeTeHIINH
OIIK-1 CriocoOeH aHAJIM3UPOBATh U MHTEPIPETUPOBATh U 0000IIATH PE3YJIbTAThl SKCIIEPUMEHTATBHBIX

11 PaCYETHO-TEOPETHYECKHX pad0T XMMUYECKOH HAIPaBJIeHHOCTH;

OIIK-2 CriocoOeH IPOBOJNUTh XUMUYECKHUI SKCIIEPUMEHT C UCTIOIb30BaHUEM COBPEMEHHOTO
000pyIOBaHMs, COOTIOAAsT HOPMBI TEXHUKH O€301MacHOCTH:

OIIK-4 CriocoOeH TIaHUPOBaTh padOThl XMMUUECKOM HANPaBJIeHHOCTH, 00pabaThiBaTh U
MHTEPIPETUPOBATH MTOTyYSHHBIE PE3YJIBTATHI C UCIIOJIB30BAHUEM TEOPETHIECKUX 3HAHUI 1
[PAKTUYECKHUX HABBIKOB PELICHHsI MATEMATHIECKUX M (DPM3NYECKUX 3a1au:

OIIK-6 CriocoOeH IpeCTaBIIATh pe3yJIbTaThl TPOheCCHOHAIBHON JEesITEIbHOCTU B YCTHOHM U
MICbMEHHOH (pOpMe B COOTBETCTBUYM C HOPMaMHM M NIPaBUJIAMHU, IIPUHATHIMU B
poecCUOHAIBHOM COOOLIECTBE.

OO6yyarommuiicsi, OCBOMBIINN TUCHUIUIMHY (MOIYJIb):

IoyokeH 3HATh:

OCHOBBI COBPEMEHHBIX TEOPHUH B 00J1aCTH (PU3UIECKON XUMHHU U CIIOCOOBI UX TIPUMEHEHHUsI 1711 pellieHHs] TEOPETHUECKUX U
NPaKTUYECKHX 33/1a4 B JIIOOBIX 00JNACTSX XUMHUH.

JoKeH yMeTh:

CaMOCTOSITENIBHO CTaBUTb 32424y (PU3MKO-XUMHUUECKOTO MCCIEIOBAHMS B XUMUYECKUX CHCTEMax, BBIOMPATh ONITUMANIbHbIE
IyTH ¥ METOIbl PellleHNs] MOAOOHBIX 3a/1au KaK 9KCIEPUMEHTAJIbHBIX, TaK U TEOPETHUECKHX; 0OCYKAATh PE3yIbTaThl
(pr3HKO-XUMHUYECKHX UCCIIEIOBAHUI, OPUEHTHPOBATHCS B COBPEMEHHOM JIUTEPaType MO (PU3NIECKON XUMUH, BECTH HAYUHYIO
JIFICKYCCHIO 10 BOTIpOcaM (pU3MUYECKON XUMUH.

JlomxeH BlIafeTh:

0a30BLIMM 3HAHUSIMH B 00JIACTH (1)I/ISI/I‘ICCKOI;’I XUMHA

JloJKeH IeMOHCTPUPOBaTh CIOCOOHOCTh U TOTOBHOCTB:

MPOBOJIUTH (PUBMKO-XUMUYECKHUE PACYETHI C MOMOIIbIO U3BECTHBIX (POPMYJI U YPAaBHEHUH, B TOM YHUCJIE C TOMOIIIIO
KOMITBIOTEPHBIX IPOrPaMM, MPOBOAUTH CTAHIAPTHBIE (PUBUKO-XUMUYECKUE U3MEPEHHUS], IT0JIb30BAThCSI CITPABOYHOM
JIUTEpaTypoit o pu3nIecKorl XMMHUHU.

2. MecTo nucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

Hannas aucuumimHa (MoayJib) BKioueHa B paszaen "b1.0.13 [Iucuumiunel (Moaysu)" OCHOBHOM MpogecCHOHATbHON
obpasoBaresbHOH mporpammbl 04.05.01 "®yHnameHTa bHasA ¥ IpUKIaaqHast XumMus (OyHIaMeHTa bHasT XUMUST: MaTepUaIThI
Oymyiiero)” u oTHOCUTCs K o0st3arenbHol yacti OITOIT BO.

OcBauBaercs Ha 3 Kypce B 5, 6 cemecTpax.

3. O6beM qUCHUILIMHBI (MOYJIsI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNYeCcTBa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4alomuxcs ¢ npemno/jaBareieM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSATEJLHYIO
padoTy o0ydamuxcst

O61m1asi TpyIOEMKOCTh AUCIATUTMHEI COCTaBIsIeT 16 3aueTHBIX(bIe) equHUI(Bl) Ha 576 Jaca(oB).

KonrtaktHas padora - 416 yaca(oB), B TOM 4uciie JeKiuu - 88 yaca(oB), mpaktudeckue 3aHATHs - 110 yaca(oB), JabopaTopHbie
padoTh! - 216 yaca(oB), KOHTPOJIb CAMOCTOSTENILHOM PadOTHI - 2 Yaca(oB).

CamocrositesibHast paGota - 88 vaca(oB).

Crpannua 3 u3 15.
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KouTposns (3auét / x3amen) - 72 yaca(oB).

Popma MpomMexRyTOYHOrO KOHTPOJIS JUCHUIUIMHBL: 3a4eT M 9K3aMEH B 5 CEMeCTpe; 3aUeT 1 9K3aMeH B 6 cemecTpe.

4. Coaep:xaHne JUCHHMILIMHBI (MOyJis), CTPYKTYPHUPOBaHHOE N0 TeMaM (pa3/jejaM) ¢ YKa3aHHeM OTBe/IeHHOI'0 Ha
HHUX KOJIHYEeCTBA aKaJeMHYE€CKHX YaCcOoB 1 BU0B yqeﬁmﬂx 3aHATHI

4.1 CTpykTypa 1 TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAGOThHI 0 AU CHHUILIHHE (MO/IYJIIO)

Bujpbl 1 yachl KOHTAKTHOW PadoThI, Camo-
HX TPYAO0EMKOCTh (B yacax) cTod-
N Paszenpl iucuunumnst / Ce- Ulexuun, Texuun{IIpakTu-[[Ipakru-Jlagopa-/Iladopa- TeJb-
Moay.Jist MECTP| Bcero | B 3JI. | YeCKHe | YeCKHeE |TOPHBIE [TOpHbIe | Hasd
¢dopme BansTHA,| B3J. [padoThl,| B 3. pa-
Bcero | cdopme | Bcero | popme | OoTa
Tema 1. OCHOBH XUMHUYECKON TEPMOTUHAMUKH.
1. OcHOBHBIE IOHATHSA. 1-BIi U 2-0i1 3aKOHBI 5 6 0 20 0 36 0 15
TEPMOJMHAMHUKI. TepMOXUMHS.
Tema 2. dyHnameHTasIbHOE ypaBHeHME [ 1O0OCa.
7 Xapakrepuctiueckue (PyHKIMU. XMMUYECKUT 5 6 0 20 0 36 0 15
MOTEHLMAJ UJeaTbHOTO U HeNAeaIbHOTO rasa.
Tema 3. . Xummaecknii noteHnmat. CTaHIapTHBIA
3 [XMMIYECKHH NOTeHIMAI. CriocoObl BEIYUCIEHUS 5 6 0 10 0 0 0
M3MEHEHUI XUMUIECKOTO TIOTCHITAAA .
4. Tema 4. . KonnuraTuBHble CBOWCTBA PaCTBOPOB 5 6 0 0 0 0 0
5 Tema 5. I'ereporennsie cuctembl. IIpaBuiio a3 5 6 0 0 0 36 0 15
I'u6G06ca 1 ero BBIBOI.
6. Tema 6. 3akoH nercTBUA Macc. XUMUYECKOE 5 6 0 0 0 0 0
paBHOBECHE.
7 Tema 7. BiusiHue teMriepaTypbl Ha KOHCTAHTY 5 4 0 0 0 0 0 4
paBHOBECHSI.
8. Tema 8. DneMeHTHI CTaTUCTHYECKON 5 4 0 0 0 0 0
TEPMOJUHAMUKH.
9 Tema 9. Tema 9. Xumnueckast KUHETHKA. MeTOIBI 6 6 0 20 0 54 0 13
OTIpe/Ie/ICHUsI TTOPsIKA PeaKInu.
10.|Tema 10. CnoxHble peakiyy. 6 6 0 20 0 54 0 13
Tema 11. . Teopuu xumuveckol KuHeTUKU. Teopust
11. [nepexomsoro cocrosinms (cTaTUCTUYECKU 1 6 6 0 20 0 0 0 1
TEPMOJMHAMIYECKHI acIeKT).
Tema 12. Teopus coyaapeHuil B IpUMEHEHUHU K
12. |6uMOJIEKyIIPHBIM ¥ MOHOMOJIEKYJISIPHBIM 6 4 0 0 0 0 0 0
peakuusM
13. Tema 13. Karanus. ['oMoreHHbIi KaTanus. 6 6 0 0 0 0 0 0
doToxuMHUYecKre peaKkIuH.
14, Tema 14. FeTepOEeHHbIH KaTaims. 6 4 0 0 0 0 0 0
depMeHTATHBHBIN KaTanu3
15. Tema 15. PacTBOpBI 271€KTPOIUTOB U 6 4 0 0 0 0 0 0
9J1IEKTPOIPOBOAHOCTb.
16. Tema 16. 9]IC u TePMO/IMHAMMKA 6 4 0 0 0 0 0 )
9IEKTPOXUMHUYECKHX IIEeTIeH.
Tema 17. Kunetuka 3J1eKTpOAHBIX MPOLIECCOB.
dusnueckril CMBICT SHEPIUY aKTHBAIUH B
17. lycnoBusix 3ameieHHOro paspsina. Tok oOMeHa u 6 4 0 0 0 0 0 0
TMepeHaIpsHKeHue.
SAEKTPOHHBIH
Crpanuna 4 u3 15. 11 YHHBEPC . TET
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

lToro 88 0 110 0 216 0 88

4.2 Coaep:xaHue JUCHMILIMHBI (MOYJIs1)

Tema 1. OcHOBBI xuMHYecKOl TepMoauHAMUKHA. O CHOBHBbIE MOHATHS. 1-bIil 1 2-011 3aKOHBI TEPMOIMTHAMHKH.
Tepmoxumus.

MakpOoCKOIMYECKHE CUCTEMBI 1 TEPMOJUHAMUYECKUI METO], MX onucaHus. TepMuueckoe paBHOBECHE CUCTEMBI.
TepmopnHamuueckue nepeMenHsle. TemnepaTypa. HTeHCHBHBIE U 9KCTEHCUBHBIE BeIMUMHBL. OOpaTHMble M HEOOpaTUMBble
IIPOLIECCHl. Y paBHEHUS COCTOSIHUA. Y paBHEHME COCTOSIHUS MIEAJIBHOIO ras3a, raza Ban-gep-Baanbca. Teopema o
COOTBETCTBEHHBIX COCTOSIHUSX. BUpHaibHble ypaBHEHHSI COCTOSIHUS.

Ternnora u paboTsl pasnuaHoro poga. Pabora pacmmpenust Uit pa3indHbIX poreccoB. [IepBblii 3aKOH TEPMOIMHAMUKH.
BuyTpennss sHeprud. duransnus. 3akoH ['ecca u ero cneactsus. CTaHIapTHBIE COCTOSHUSA U CTaHAAPTHBIE TEIUIOTHI
XUMHUYeCKuX peakuuid. Teriora cropanus. TemnoTsl 06pa3oBanus. 3aBUCUMOCTD TEIIOBOTO eKTa peakuy ot
temnepatypsl. Popmyia Kupxrodda. 3aBUCHUMOCTD TEIUIOEMKOCTH OT TEMIEPATyphl U PACUETHI TEIUIOBBIX 3(P(EKTOB PeaKIUil.
Tabuibp! cTaHIAPTHBIX TEPMOJMHAMUYECKHX BEJIMUMH M X UCIIOJIb30BaHNE B TEPMOJMHAMUYECKHUX pacueTax.

BTopoii 3aKOH TEPMOJVHAMUKY U €70 pa3IMyHble (DOPMYJIMPOBKU. DHTPONHUs. Y paBHEHNE BTOPOTo Havyasla TEPMOANHAMUKU
JJ1s1 00paTHMBIX ¥ HeoOpaTUMBIX MpoueccoB. HekomneHcupoBanHas Teruiota Kiaysuyca u padora, notepsiHHas B
HeoOpaTumoM niporiecce. O60cHOBaHME BTOporo Hauana TepmouHaMuku. Teopema KapHo - Knaysuyca. Paznuynble mkaibl
TeMIeparyp. DHTpONUs Kak (DyHKIHS cocTOsIHUSA. VI3MeHeHne SHTPOINHU NPU Pa3InyHbIX Mpoleccax. MI3MeHeHne SHTponuu
M30JIMPOBAHHBIX MPOLIECCOB M HAITPaBJICHUE MPOLECCa.

Tema 2. ®Pynnamentansnoe ypasHenne I'mooca. Xapakrepucrnueckne (pyHKun. XumMude KU NOTEHINAT
HJealbHOI0 U HelJea bHOro rasa.

MartemaTrueckuii anmnapar repmoguHamMuky. PyHnameHtaabHoe ypaBHeHue ['n60ca. BHyTpeHHsIs 9Heprus, Kak OBHOPOAHAS
(yHKIMSA 00beMa, SHTPOIUHU U YKcia MoJied. Y paBHeHue ['nooca-[Jiorema. TepmoauHamMuveckue NOTeHIMa bl. COOTHOLICHHUS
MakcBeJuia U MX UCIIONB30BaHKE IS BBIBOJA PA3IMYHBIX TEPMOAMHAMUYECKUX COOTHOLIEHUH. Y paBHenue ['ndoca ?
I'enpmronsna. CBOWCTBA TEPMOIMHAMUYIECKUX MOTEHINAIOB. PasindHble (hopMbI 3amMcH YCIOBUI TEPMOIMHAMUIECKOTO
paBHOBecus1. Kpurepuii caMOIIpOM3BOJIBHOTO MTPOTEKaHMs MporeccoB. CBA3b MEXAy KAJIOPUIECKIMH U TEPMOANHAMUYECKUMU
TiepeMEeHHBIMU. MeTOIbl BBIYMCIICHHS SHTPOIIMH, BHYTPEHHEH SHEPTUH, SHTAIBINY, SHepruu ['enbMrosbua u snepruu I'ndoca.

Tema 3. . Xumunueckuii norennuaj. CtaHgapTHbIH XUMIYeCKHil moTeHua . Crnoco0bl BLIYMCIEHUST H3MeHEeHHIT
XHMHY€CKOr0 MOTEHINAJA .

XMMUYECKHI MOTEHIMA HACAIBHOTO U HEMIEAIBHOTO I'a30B. MeTon JieTy4ecTH. Pa3ninuHbie METOIpI BBIYMCIECHUS JIETyYECTH
U3 OIBITHBIX JaHHBIX. [ eTeporeHHsle cucteMsl. [ToHsTHE (pasbl, KOMIIOHEHTa, CTENIeHH CBOOO bl BeBO ycinoBus a3oBoro
paBHOBecus1. BoiBoz yciioBusi MeMOpaHHOTO paBHOBecHsl. [IpaBuito a3 ['nb6ca u ero BeBoI. Pa3oBbie paBHOBECHUS B
OJHOKOMITOHEHTHBIX cucTeMax. Y paBHeHne Kianelipona - Kiaysuyca u ero npuMeHeHne K pa3imdHbiM (ha30BbIM
paBHOBecusAM. [lrarpaMmbl COCTOSTHUS BOBI, cepbl, (hocopa u yriaepoaa. PazoBeie nepexosl nepsoro poga. Pasosbie
Tnepexozis! BToporo poaa. Pa3oBble paBHOBECHS B JBYXKOMIIOHEHTHBIX CHCTEMAX.

Tema 4. . Kosumnratupabie CBOHCTBa PACTBOPOB

SAEKTPOHHBH
Crpanuna 5 u3 15. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb
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N3meHeHue TemMnepaTyphl 3aTBEpIEBaHUs Pa3IMuHbIX pacTBOpoB. Kprnockonuueckuilt meroa. Ypasnuenue lpenepa.
PaBHOBecHe KUAKOCTD - Tap B JBYXKOMIIOHEHTHBIX cUCTeMax. PaBHOBeCHbIEe cOCTaBbl apa U KUAKOCTU. Pa3inuHble BUABI
azobix auarpamm: p-x (T=const), T-x (p=const). TepmonuHamMudeckuii BbIBOJ 3akoHOB [ 'n66ca - Konopanoa. Paznenenue
BEIIECTB ITyTeM IepEeroHKU. A3e0TPOIHBIE CMECU U UX CBOICTBA. JJuarpaMMbl COCTOSTHUS (IUTAaBKOCTH) IByXKOMITOHEHTHBIX
CHCTEM U UX aHaJIU3 Ha OCHOBe MpaBwia (a3. PaccianBanue B IByXKOMIIOHEHTHBIX CUCTEMaX. TpeXKOMIIOHEHTHBIE CHCTEMBI.
Tpeyronpauk ['n66ca. PacTBopsl pa3inyHbIX KiiaccoB. PazimndHble criocoObl BhIpakeHUs1 cocTaBa pactBopa. CMecH ujieaibHbIX
razoB. TepMoarHaMIUecKre CBOICTBA ra30BbIX cMecel. VieabHble pacTBOPHI B Pa3IMYHBIX arperaTHbIX COCTOSIHUSX M o0liee
yCJI0BHE UJIeaJIbHOCTH PacTBOPOB. JlaB/ieHNe HACBHIILIEHHOTO Mapa *KUAKUX pacTBOPOB. 3akoH Paynd u 3akoH I'enpu. MneansHele
Y HeUjleaJIbHble PaCTBOPBL. XMMUYECKUI OTEHIINAI KOMIIOHEHTa B pacTBope. MeTos ak TUBHOCTEH.

Tema 5. I'ereporennnie cuctembl. IIpaBmiio ¢pa3 'n66ca u ero BLIBO .

KoadpuiimeHTsl akTHBHOCTH U UX OIpeJiesieHUe M0 MapluaibHbIM AaBJIeHUSAM KOMIOHeHT. CTaHJapTHbIE COCTOSTHUS NPU
OTpe/IeJIeHNH XUMUYECKUX MOTEHIIMAIOB KOMIIOHEHT B JKUJIKUX U TBEPIBIX pacTBopax. CUMMeTpUYHAasi 1 HECUMMETpUYHAs
cucteMbl oTcueTa. TepMoauHamMuueckas Kiaccugukanus pacTBOpoB. PyHKIIMs CMEIIEHUS /151 UIeaTbHBIX U HEUJeaTbHbIX
pactBopoB. [IpezebHO pa3daBiIeHHBIE PACTBOPHI, AaTEPMAIbHBIE, PETYIISIPHBIE, PACTBOPHI M MX cBOcTBa. [laprmanbHeie
MOJTbHBIE BEJIMUMHBI M UX OIpejieIeHNe U3 OIBITHBIX JIAHHBIX JIJIs1 OMHApHBIX cucTeM. O0o0menHoe ypaBHeHue ['nooca -
Hrorema. OcMoc Kak mpuMep MeMOpaHHOTO paBHOBecHs1. Y paBHeHus Bant-I'odda, ero TepMoMuHaMUYeCKiA BBIBOJ U 00JIaCTh
npumMeHnMocTy. ['ereporennsle crcteMbl. [ToHsATHE (ha3bl, KOMIIOHEHTA, CTerieHn cBoOoabl. BriBo ycioBus hazoBoro
paBHOBecus1. BeiBoz yciioBust MeMOpaHHOro paBHoBecHsl. [1paBuio a3 'n66ca u ero BoiBoj. Pa3oBble paBHOBECHS B
OJHOKOMITOHEHTHBIX cuctemax. ¥ paBHeHue Kianeiipona - Knaysuyca v ero npumMeHeHue K pa3jInuHbIM (pa3oBbIM
paBHOBecusAM. [luarpaMMsl COCTOSHUSA BOABL, cepsl, hocopa u yriepona. Pazosble nepexoasl nepBoro poga. Pazossie
nepexo/is! BToporo poaa. ®a3oBble paBHOBECHS B IByXKOMITOHEHTHBIX cucTeMax. KoyumraTueHble CBOICTBA pacTBOPOB.
N3meHeHune TemMnepaTyphl 3aTBEpIEBaHUsl Pa3IMuHbIX pacTBOpoB. Kprnockonuueckuit metoa. Ypasnenue llpenepa.
PaBHOBecHe XUIKOCTD - AP B IByXKOMIIOHEHTHBIX CCTeMax. PaBHOBeCHBIE COCTaBbI Mapa U XKUJKOCTU. PaznuHble BUIbI
(hazoBeix guarpamm: p-x (T=const), T-x (p=const). TepmoauHamMudeckuit BbIBOI 3aK0HOB ['10O0ca - KoHoBasioBa. Pa3ienenue
BEIIECTB MYyTEM MEPErOHKU. A3€0TPOITHBIE CMECH U UX CBOUCTBA. [luarpaMmbl cOCTOSTHUS (TJIABKOCTH) IBYXKOMIIOHEHTHBIX
CHCTEM U UX aHaJIM3 Ha OCHOBe MpaBwia (a3. PaccianBanue B IByXKOMIIOHEHTHBIX cUCTEMaX. TpeXKOMIIOHEHTHBIE CHCTEMBI.
Tpeyronpauk I'nooca.

Tema 6. 3akoH geiicTBHs Macc. XUMHYeCKOe paBHOBecCHe.

VYcoBKsi XUMHYECKOTO paBHOBecHs. XMMuueckas nepemenHasi. Mzorepma Banr-TI'odpa. Vizmenenue sueprum ['m66ca n
sHepruu ['ebMrosblia Npy XMMUYECKON peaky. XUMHUECKoe CPOACTBO. 3aKoH JeiicTBUs Macc. CTaHAapTHAs SHeprus
I'm66ca xummnyeckor peakumu. Koncranra paBHoBecusi. PaziinuHble BBl KOHCTAHT PABHOBECHSI M CBSI3b MEK/y HUMHU.
XuUMuUecKkre paBHOBeCHUsI B pacTBopax. KOHCTaHTH paBHOBECHSI IPU Pa3/IMYHOM BBHIOOPE CTaHIAPTHBIX COCTOSIHUH ISt
YYaCTHUKOB peaklui. XMMUYECKOe paBHOBeCHE B pa30aBIEHHOM pacTBope. BivsiHue MHEPTHOrO pacTBOPUTEIS

Tema 7. Bunsinue TeMnepaTypbl HA KOHCTAHTY PaBHOBeCHSI.

3aBUCUMOCTb KOHCTAHT PABHOBECHS OT TEMIIEPATyphl U JaBjieHHs. Y paBHEHHE M300apbl PEakLK U ero TePMOANHAMIYECKHUI
BBIBOJI. VICI0JIb30BaHNe pa3IMuHbIX IPUOIMKEHUH [T TETUIOEMKOCTEH peareHTOB MPU pacueTax XMMUUECKUX PAaBHOBECHH MpU
pa3nuyHbIX TeMnepatypax. [IpuBesieHHbIEe TepMOIMHAMITUECKHE OTeHIManbl. COBpeMeHHbIE METObl PacyeTa PaBHOBECHBIX
cocraBoB. Tpertuii 3akoH Tepmomuaamuku. [Toctynar HepHera. Ioctynar [Tnanka. PacdeTsl a0COMOTHON SHTPOITHH
XMUMUYECKUX coelHeHui. SIBiieHus aacopoimu. AgcopoeHt. Ancopoar. CTpyKTypa MOBEpXHOCTH U MMOPUCTOCTh aICOPOSHTA.
Bunpt ancopouyu. Jlokani3oBaHHast U JeIOKaIM30BaHHasK acopOLus. MOHOMOJIEKYJIsSIpHAs U MTOJMMOJIEKYJIsIpHAast aJcOPOLIHsI.
Onpenenenue agcopoumu o ['md6oecy. AncopOuus U3 pacTBOPOB U ra3oBoi (asbl. M3oTepmbl 1 n300apbl ancopoyy.
VpapHenue JleHrmiopa, ero TepMoJMHAMUYECKUI BBIBOA U YCIOBUS MpUMEHUMOCTH. Y paBHeHue I'enpu. KoHcranTta
ajicopOIoHHoro paBHoBecHsl. [lonmumonekysipHas agcopOuus, ee MpuoOIMKeHHOe orrcaHue MetoJoM bpyHayapa - Dmera -
Tesnepa (BIT). BoiBon ypaBuenusi BAT. Mcnonb3oBanue ypaBuenus BT niis onpeneneHns NOBEpXHOCTH aiIcOPOSHTOB.

Tema 8. D1eMeHTHI CTATHCTHYECKOI TEPMOJUHAMHUKH.

MexaHn4eckoe onucaHie MoJeKyasspHoil cucteMsl. @a3oBbie G - 1 p-npocTpaHcTBa. PYHKIMS pacnpeseneHus Makcsesa -
Bonbiimana. Ee ucnosib3oBaHue )i BHIYUCIEHUS CPEIHUX CKOPOCTEN U SHEPTUI MOJIEKYJT B UIEIbHBIX Ta3ax.
CraTucTHYecKue CpelHIe 3HAYeHUST MaKPOCKOIIMUYEeCKUX BenynH. Meton stueek Bosbiivana. Ancam6yu ['n66ca. OCHOBHBIE
MOCTYJIaThl CTATUCTUYECKON TepMOAUMHAMUKU. [1I0THOCTH BeposiTHOCTU ((PYHKIMS pacipeesieHrs1) U ee CBOICTBa.
MukpokaHOHMUYeCKHI ancamOJib. KaHoHMueckuii ancamOIib. OyHKIMSI pacnpeie/ieHis B KaHOHUIecKoM aHcamoOie. Cymma 1o
COCTOSIHMSIM KaK CTaTUCTUYecKas XapakTepuctuueckas pyHkuus. CTaTUCTUYECKUE BBIPAKEHUS [JIs1 OCHOBHBIX
TEepPMOJVUHAMMYECKHX (DYHKIWI - BHYTPEHHEH SHEPIrUuy, SHTPOIUK, SHepruu [ enbpmrosibia, sHepruu [ mo0ca, TerioeMKOCTH U
XUMHUYECKOTO ToTeHIMaa. MoJIeKyIsspHas cyMma 1o COCTOSTHUSIM M CyMMa IO COCTOSIHUSIM MaKPOCKOTUYECKOW CHCTEMBI.
INocrynarenbHast cymMmma 1o cocTostHusM. COCTaBJISIIOIINE SHTPOITUM, BHYTPEHHEH SHEPTHH U TEIJIOEMKOCTH, 00YCIIOBJICHHbIE
noctynarejbHbIM ABvkeHreM. Popmyina 3akypa - TeTpone. BpamaTenbHas cymma Mo COCTOSIHUSM 7151 )KECTKOTO poTaTopa.
CocrapJistionye Jjis1 BHyTPEHHEH SHEPrHH, TeIIOEMKOCTH, SHTPOIUH, 00YCIIOBJICHHBIE BpaIaTeJIbHBIM JIBIKeHUEM. OpTo- U
napaBoJOPO/ M UX TEPMOJTUHAMHUYECKHE CBONCTBA. BHyTpeHHee BpallleH!e 1 3aTopMoXkeHHoe Bpaienue. KonebaTebHas
CyMMa MO COCTOSIHUSM JJIsl FTApMOHUYECKOro ociuuiisitopa. CocTaBisonve BHyTpeHHeH SHepruu, TeIIOEMKOCTH U SHTPOIUH,
00YCJIOBJICHHbBIE KOJIeOATeIbHBIM JBHKEHUEM. DJIEKTPOHHBIE CYyMMBI IO COCTOSTHUAM. PacyeT KOHCTaHT paBHOBECHUS
XUMHMUYECKUX PEAKIV B UICATbHBIX Ia3aX METOJIOM CTATUCTUUYECKOW TEPMOJIMHAMUKHY.

Tema 9. Tema 9. XumMmnueckass KuHeTHKA. MeToIbl onpeaeeHASI MOPSAIKA PeaKIUu.
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OCHOBHBbIE TTIOHSTUA XUMHYECKON KMHETUKMU. Or[pe)leneHI/Ie CKOPOCTH pE€aKIInU. Kunernueckue KpHBBLIC. Kunernueckue
YpaBHEHUA. OHpe,HeHCHI/Ie KOHCTAHTbI CKOPOCTH pEaKIInU. HOpHHOK peaKkuuu. HCO6paTI/IMLIC pe€akuyu nepBoro, BTOporo n
TPETHLETO MOPAIKOB. Onpe)leneHI/Ie KOHCTAHTbI CKOPOCTH M3 OIBITHBIX JAHHBIX. MCTOIII)I OIpeaecJICHUA opAadKa
peaKI_[I/II/I.BJ'[I/IﬂHI/Ie TEMIIEPATypbl Ha CKOPOCTb XUMNYECKHX PEAKIIUU.

Tema 10. CiiokHbI€e peaKIyu.

HpI/IHHI/IH HE3aBUCUMOCTH JIEMEHTAPHBIX CTa)lHﬁ. MeToapl cOCTaBI€HUS] KUHETUYECKUX ypaBHCHI/IIjI. OGpaTI/IMI)IC peakun
TIEPBOI'o NNopAJaKa. OnpeneneHI/Ie 9JIEMEHTAPHBIX KOHCTAHT U3 ONbITHLIX JaHHbIX. Hapannenbﬂme peaknuu. IlocnegoBarenbHbIE
peaknu Ha MpUMEpPE ABYX HeO6paTI/IMbIX pGaKL[I/Iﬁ TNEPBOIro nopAaka. Kunernueckue KPpUBBIC HAKOIUIEHUA OTACJIbHBIX
MPOAYKTOB U ONPEACTICHNE KOHCTAHT CKOPOCTU U3 ONBITHBIX JaHHBIX. Kunernueckuii anamus IIPOILECCOB, MPOTEKAIOIINX YE€PE3
06pa3OBaHI/Ie IMPOMEKYTOUYHBIX TPOAYKTOB. HpI/IHLlI/Il'[ CTAallTMOHAPHOCTU BO)ICHI.HTCfIHa. HpI/IHLlI/Il'[ €ro IpUMEHUMOCTH.

IenHble peakuuy. DiieMEeHTapHbIE TPOLIECCH BO3HUKHOBEHU S, IPOIOJIKEHUS, pa3BETBIICHUS U 0OpbiBa Lienu. [[nuHa nenu.
Peakuun B motoke. PeakTops! naeaabHOTO BHITECHEHHS U HeaTbHOTrO cMetnenrs. Onpenenenre KHNHETHYECKUX MOCTOSTHHBIX
JUTS PeaKLMH B TIOTOKE.

Tema 11. . Teopuu xumuyeckoii KuHeTHKH. Teopus mepexoaHOro cocTossHUsA (CTATHCTHYE CKHI 1
TepMOMHAMHYECKIH acleKT).

Mertop nepexoAHOro COCTOAHMUSA (aKTUBUPOBAHHOTO KoMILiekca). CBOMCTBA aKTUBUPOBAHHOTO KoMIulekca. CTaTUCTUYECKHi
pacyer KOHCTaHTbl CKOpocTH. OCHOBHBIE JIOITYIIEHUs] TEOPUH aKTHBUPOBAHHOTO KOMILIEKCA U 00JIaCTh €€ IIPUMEHUMOCTH.
TpaHcMUCCHOHHBINA KO3(P(UILIMEHT U ero BblukciaeHue. TepMoanHaMUYeCcKuil aclieKT TeOpUH aKTUBHPOBAHHOTO KOMIUIEKCa.
SHTponusA akTUBalMU. Pa3nuyHele (hopMbl 3aITC OCHOBHOTO YPaBHEHHUSI ITPU UCIIOIb30BaHUM Pa3IAYHBIX €IMHHUIL
KoHLeHTpauuy. COOTHOIIEHU MeK/1y "ONBITHON" U "MCTUHHON" SHEpruM akTUBaLUK. Teopusa aKTUBUPOBAHHOTO KOMIUIEKCA B
NpUMEHEHUH K MOHOMOJIEKYJISIPHBIM peakuusiM. O01acTh NPUMEHUMOCTH MOTyYeHHBIX COOTHOIIeHnH. OObsiCHeH e
"MOBBIIEHHBIX " ¥ "3aHUKEHHBIX" 3HAUEHUI TPEIKCIIOHEHTHOTO MHOXUTENS. BumosekysspHble peakimu. Teopust
AKTHBUPOBAHHOTO KOMIUIEKCA B IPUMEHEHNH K OMMOJIEKYJISIPHBIM peaKsIM Pa3InYHOTO THIIA.

Tema 12. Teopusi coyapeHuii B npuMeHEeHNH K OUMOJIEKYJISIPHBIM H MOHOMOJIEKYJISIPHBIM P € aKIUSM

Teopus coynapeHuii B IpUMEHEHUU K OMMOJIEKYJISIPHBIM PEaKIIUsIM, ee CTporasi U MpudimkeHHas (popMyImpoBKa.
IpeumyiiecTBa 1 HEIOCTATKY TEOPUM coyaapeHuid. ColocTaBIeHUe Pe3yJIbTaTOB TEOPUH COYJapeHuil U TEOpUU
AKTHBUPOBAHHOTO KOMIUTeKca. Teopusi coyJjapeHuii B IPUMEHEHNH K MOHOMOJIEKYJISIpHbIM peakumsiM. Cxema JInunjgemana u ee
3HaveHue. CoIOCTaBJIeHUE C ONBITHBIMU AaHHBIMU. [IprunHBI HeTOUHOCTH cXeMbl JInHneMaHa.

Tema 13. Karauau3. I'omorennblii kataimn3. ®oToxumMudecKue peakiuu.

Karanus. Onpenenenue kartanusa. OO1pe IpUHIUIL KaTaau3a. Posb katanu3a B XuMud. OCHOBHBIE IPOMBIIILICHHbIE
KaTaJINTUYecKue rmporecchl. [IpiuMepsl MEXaHU3MOB KaTATUTUYECKUX peakluil. 'oMoreHHsIi katanu3. KucioTHo-0CHOBHOI
katanmn3. Kiaccudukanus peakiyii KHCJIOTHO-OCHOBHOTO TuMa. KMHeTHKa U MeXaHU3M peakimii crieliupruyeckoro KMCI0THOrO
kaTtaiu3a. Kunetrka 1 MexaHu3M peakiuii 001ero KMCJIOTHOrO KaTausa.

doroxumudeckre peaknuu. DieMeHTapHble (POTOXMMUYEcKre peakii. KBaHTOBBIN BbIX0A. 3aKOH (POTOXMMHYECKOH
SKBUBAJIEHTHOCTH DWHINTEHHA U €ro poJib B KHHETHKE (POTOXMMUYECKHX peakimil. 3akoH JlamOepra-bepa.

Tema 14. I'eteporenssii kataian3. ®epMeHTaTHBHbBIA KaTAJIN3
Tema 14.I'ereporenHslit Katann3. PepMEHTATUBHBINA KaTaln3

OnpepeneHne CKOPOCTU FeTEPOreHHON KaTaTUTUUECKON PEaKIMU. Y eIbHasA aKTUBHOCTD. SIBJIEHUs OTpaBJIeHUA
KaTaJn3aTopoB. AKTUBHOCTb M CEIEKTMBHOCTb KaTaJIM3aTOPOB. AKTHBHBIE IIEHTPhI TETEPOr€HHBIX KaTan3aTopoB. Posb
aJIcOpOLY B KMHETHKE TeTEPOreHHBIX KaTAIMTUUECKUX Peakril. MeTabsl Kak KaTalu3aTtopsl. Teopus MyJIbTUILUIETOB
BanannyHa. [IpUHIMIIBI TEOMETPUYECKOTO M SHEPreTHYECKOro COOTBETCTBU. OOIaCTh IPUMEHEHHSI TEOPUH MYJIBTUILICTOB.
Teopus akTuBHBIX aHCamOueit KoGo3eBa.

depmeHTaTHBHBIN KaTtanu3. OOlIMe CBeieHHUsl O KUHETHKE U MeXaHu3Max (pepMeHTaTuBHbIX peakimii. CydcTpaTHas
cretpuIHOCTb (hepMEHTOB. AKTHBHbIE U aCOPOLIMOHHBIE LIEHTPHl (hepMEHTOB. MeXaHu3Mbl (PepMEHTaTHMBHOIO KaTajlu3a.
YpaBHenue Muxasiuca-MeHTeH.

Tema 15. PacTBopbI 3J1€KTPOJIUTOB H 3JEKTPONPOBOJHOCTD.

Teopust Appennyca, ee SKCIIepIMeHTaIbHOE 00OCHOBAHNE 1 HEIOCTATKH. [IpUYIMHBI yCTONYMBOCTH MOHHBIX CHCTEM. DHEprHsi
KPUCTAJZTMYECKOI pelIeTKU ¥ SHEPrus CoJbBaTalluU. Y AeIbHas U SKBUBAJIEHTHAS 3JIEKTPOIPOBOAHOCTD JIEKTPOJIUTOB. BriBOA
popmyist Konbpayma. [TogBrm:kHOCT HOHOB; MX 3aBUCUMOCTD OT KOHIIEHTpALUU U TeMIepaTypsl. Uncia nepeHoca U MeTObI
ux omnpegeneHus. Y pasHenne OH3arepa; 3J1eKTpohOPEeTUIECKUil U peslakcaloHHbIN 3¢dekTrl. DddexTsl Buna u
Jebas-danpkeHrareHa. AHOMaJbHasH 3JIeKTponpoBoaHOCTh: HOoHE H30+ 1 OH-. HeBosiHbIe pacTBOpHI; 00pa3oBaHue
JBOMHUKOB Y TPOWHUKOB

Tema 16. /IC u TepmoamHaMIKa 3JeKTPOXUMUYeCKHX Llene.

PaBHOBecHbIe CBOMCTBA MeK(A3HBIX 3aPSKEHHBIX YACTUILL. DJIEKTPOXMMUUYECKOE PABHOBECUE U JIEKTPOXUMUYECKUN
noTeHurasl. MexaHu3M BOZHMKHOBEHMSI IBOMHBIX JIEKTPUUYECKUX CJIOEB Ha rpaHulle pasaena ¢as. Popmyna HepHera.
Bosbra-nioreniman u npobiaeMa abcomoTHOro ckauka noreHnuaia. IC 1 351eKTpoAHbIe MOTEHIHMANBL. DJIeKTPoAbl 1-ro 1 2-10
pona; kiaccuguKalus ralbBaHMYecKux 1eneil. TepMoarHaMuKa rajJbBaHUYECKUX JIEMEHTOB: IPUMEHEHUE YPAaBHEHU S
I'u60ca-I'enpMrosbiia Uit 9IeKTPOXUMHUIECKUX Tieriell. VIOHHBIN TBOWHOW SJIEKTPUYECKHIA CJION; JOKA3aTeJIbCTBO €ro
CYIIECTBOBAHUS U METO/IbI M3yueHusl. [1oasipu3yeMblil U HENOISAPU3YEMbII SJIEKTPOIBL.
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Tema 17. KuneTnka 3/1eKTpOHBIX NponeccoB. Pu3nyecKuil CMbICH SHEPTHH AKTHBAIMH B YCJOBHSIX
3aMe/JIeHHOro pa3psiaa. Tok o6MeHa U nepeHanpsizKeHue.

Kunetnka sekTpopHsIxX npoueccoB. [IIOTHOCTh TOKa Kak Mepa CKOPOCTH 3JIEKTPOIHOIO NMPOLIecca; MOISpU3aLKs IEKTPOIOB.
Crasuu 3J1eKTPOJHOTO Nporiecca. BriBog ypaBHEHUS U1 TOKA B TEOPHHU 3aMeJIEHHOTO pa3psina. PU3nveckuil CMbICI SHEPruu
aKTUBALIMH B YCIOBHSX 3aMeIIeHHOro paspsza. Tok oOMeHa 1 nepeHanpsikeHrne. MexaHn3mbl MacconepeHoca: auddysus,
MHTpalysl 1 KOHBEKIMsL. TpH OCHOBHBIX ypaBHEeHHUsI 11(py3MOHHON KMHETHKH 1 OOLIMI MOOXO/ K PEIeHHIO ee 3a1a4.
3aBHUCHMOCTH TOKA OT IMOTEHIIMAJIA B YCIOBHUAX MEJUIEHHOU CTAlIMOHAPHOU AN y3uH K TIIOCKOMY 3meKTpony. [lonsporpadmus;
ypaBHeHue MIbKoB1YA M ypaBHEHHUE MOJISIPOrpayecKoil BOJIHBI.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCceYeHHsI JJIsi CAMOCTOATEJbHON Pa60Thl 00yJaIOIUXCS M0
U CIHILTIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCS BHIIOIHSETCS N0 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeis, HO 6e3
€ro HeMoCPeACTBeHHOro yyactust. CamocTrosiTesibHast paboTa MoApa3AeNseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 padoTy. CaMocTosTebHAs padoTa 00yYaIOIMXCs BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (pa3aesioB) AUCHHIUIMHBL, TaK U MPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOSTENbHOM paboThl 00yJaloIMecs YATAIOT U KOHCIIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHUs1, HANIpaBJICHHbIC Ha 3aKperIeHNe 3HaHUI 1 OTPaOOTKY YMEHHI M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOYHOMY KOHTPOJIO IO JUCIUIUIMHE.

OpraHu3zalys CaMOCTOSITENILHOW padoThl 00YYaIOIIMXCs perJiaMeHTHPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl JINTepaTypoil 1 JEKTPOHHBIMU 00Pa30BaTE/IbHBIMU PECYPCAMHU, BKIIIOUASL:

IMopsmok opraHU3alMK U OCYIIECTBIIEHUsI 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajlaBpuaTa, MporpaMMaM ClielJHIUTeTa, POrpaMMaM MarkCTpaTyphl (YTBEpXK/IeH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcrBa oopasoBanus Poccurickort ®eneparmu Nel14-55-996un/15 ot 27 Host6pst 2002 r. "O0 akTUBU3AIMH
CaMOCTOSITEJIbHON padOThI CTYICHTOB BBICIIMX YUeOHbIX 3aBeICHUN"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBosmkcKuin)
(penepanbubIil yHUBEpCUTET"

IpaBuia BHyTpeHHEro pacrnopsika (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOT'O 00Pa30BaTeNIbHOTO YUPEsKJEHHs BBICLIIETO
npogeccuoHaabHOro oopazoanus "Kazanckuit (IprBosnkckuil) (eaepanbHblil yHUBEpCUTET"

JlokaneHble HOpMaTHBHbIE aKkThl Kazanckoro (IIpuBosskckoro) enepaibHOrO yHUBEPCUTETA

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

q)OH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOHyJ’IIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE SHHHHfI, yM€HHf7I 1 HaBBIKOB. CDOH)J OLICHOYHBIX CPEACTB BKIIOYACT OLECHOYHbIC CPEACTBA TEKYIIETO
KOHTPOJIAA U OHEHOYHbIC CPEACTBA HpOMC)KyTO‘-IHOfI aTTeCTalluu.

B ¢onIe 011eHOYHBIX CPENICTB COAEPKUTCS cieayommas HHPOpMaIus:

- COOTBETCTBHE KOMIIETCHITNI TUIAHUPYEMBIM pe3yJIbTaTaM 00yUJeHHs TI0 TUCIUTUTIHE (MOYIIIO);

- KpUTEpHHU OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITU;

- MeXaHu3M (POPMUPOBAHUSI OLIEHKH MO JUCHUILIMHE (MOIYJIIO);

- OMHCaHUe MOpsIAKa IPUMEHEHHS | IIPOLIEAYPHI OLIEHIUBAHUS IS KKIOTO OLICHOYHOT'O CPEACTBA;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXJIOTO OLIEHOYHOI'O CPE/ICTBA;

- cofiepXkaHUe OLIEHOYHBIX CPEJCTB, BKJII0Uas TpeOOBaHMUs, MPEAbSBISIEMbIE K ISUCTBUSIM 00YYaIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IMIHBIX THIIOB.

POoHJI OLIEHOUHBIX CpE€ACTB O AUCHUIUIMHE HAXOUTCA B HpI/IJ'[O)KeHI/II/I 1x IporpamMmMe JUCHUITTMHBI (MO)lyJ'IIO).

7. IlepeyeHnb JUTEPATYPHL, HEOOXOAUMON JJIsI OCBOEHHUSI U CIUILIUHBI (MO 1yJIsl)

OcBoeHe QUCHUIUTMHBI (MOYJIs1) TIpeToaraeT u3yd4eHrue OCHOBHOM U JOMOTHUTEIBHON y4eOHOM tuTepaTypsl. JIuteparypa
MOXeT OBITh JOCTYITHA 0OYYalOIMMCS B OTHOM M3 ABYX BapUaHTOB (JIMOO B 00OMX M3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHBIE CUCTEMBI HA OCHOBAHUHM 3aKTI0YeHHBIX KOY AOroBOPOB C
HpaBOOGHaﬂaTCHHMI/I;

- B evatHoM Buzie - B Hayunoit 6ubimoteke um. H.M. Jlo6aueBckoro. O0yyaromuecst oayyaoT y4eOHyIo JTUTepaTypy Ha
abOHEMEeHTe TI0 YATATEIbCKIM OMJIeTaM B COOTBETCTBHH C MPABHJIAMU IOJIb30BaHus HaydHoi OMOIMOTEKON.

SAEKTPOHHBH
Crpanuna 8 u3 15. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



[Iporpamma aucturuiuasl "®usnyeckas xumus'; 04.05.01 "dyngamenTanbHas M NpUKIagHAs XUMUS'" .

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)

A. Bepe3oBuyk ®usnueckas XMMUsA: KOHCIIEKT JIeKLui - http://www.ph4s.ru/book_him_phys.html
TMocobus no uznveckoit xumuu - http://www.fptl.ru/Y4eba_Fizhimija.html

®opyM xumHKoB - http://forum.xumuk.ru/index.php ?showtopic=49605

Xumrmuecknid pakyabrer MI'Y - http://www.chem.msu.ru/rus/teaching/phys.html

DJeKTpoHHbIE pecypchl Xumudeckoro uHctutyta KOV - http://www.kpfu.ru/main_page?p_sub=12946

9. MeToandecKne yKa3aHHSA VI 00yJaIomIXCs M0 0CBOEHUIO JUCIHUIIAHBI (MOTyJIsT)

3AE
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

OCHOBHO¥ TEOpETHUYECKUI MaTepral peMeTa AAeTCs B Yachl JIEKIMOHHBIX 3aHATHIA. Ha nekumsix
Tperno/iaBaTesb CUCTEMAaTUIECKH M TIOCJIeI0BATEIbHO PACKPhIBAET CoJepKaHNe HayYHO! JUCHUILIMHBL, BBOAUT B
KpYT Hay4YHBIX HHTEPECOB, CTABUT BOIPOCHI /17151 McCieloBaHus1. Hellb3s1 OrpaHUYIMTHCS peryJIsSipHBbIM TOCEIEHUEM
TOJIBKO JIEKIIMH, TaK KaK HEHTP TsHKECTH B YCBOEHUHM 3HaHWH, B (POPMUPOBAHUM YMEHUI 1 HAaBBIKOB JIEKHUT B
TOCTIEAYIONIEH CaMOCTOSITEIbHOI padoTe. CTyAEHTHI IOJUKHBI TOCTOSIHHO TOTOBUTHLCS K JIEKITUAM. B 310l padote
MOT'YT IIOMOYb Y4eOHHMKH, CIIMCOK KOTOPBIX IperofaBarelib Ha3blBaeT Ha MEPBbIX 3aHATHsX. [ToMrmo
PEKOMEH/IyeMOi JINTEPaTyphbl, JIEKTOP AaeT MPOrpaMmy AUCLUILUIMHBI, B KOTOPOH U3JI0KEHbl OCHOBHBIE PA3ZIebl U
BOIPOCHI [J1s1 KOHTPOJISI 3HAHUI.

Jlekuus 3aK1aibIBa€T OCHOBBI HAYYHBIX 3HAHWH, 3HAKOMUT C OCHOBHBIMH COBPEMEHHBIMH
HayYHO-TEOPETUUECKUMH TTOJIOKEHUIMH, C METOIOJIOTeN JaHHOI Hayku. Ha jekiim ocyiiectsisiercs oomenme
CTYIEHUECKOH ayJUTOPUH C BBICOKOKBaIN(UIIMPOBAHHBIMH JIEKTOPaMH, yYEHBIMH, TIearoraMu, CrieliiaIicTaMu
B OIIpe/IeJICHHOM O0Tpaciy HayKu. JIeKIHs BBI3bIBAET SMOIMOHAIBHBINA OTKJIMK CITyIIaTeNel, pa3BUBaeT HHTEpeC 1
M0O0Bb K OymyIiel nmpodeccuu. JIeKTOp UCTIONB3yeT Ha JIEKIUAX He TOJBKO MaTepuall yUeOHUKOB, HO U
MIPUBJIEKAET MHOTO JIOTIOJTHUTENIBHBIX CBEJICHUH, N3JI0KEHHBIX B HAYYHBIX padoTax (MOHOTpausIX WM CTaThsIX)
WM B €r0 COOCTBEHHBIX MCCIIE0BATENbCKUX Tpydax. CTyIeHT He B COCTOSIHUM TITyOOKO OCMBICIIUTh BECh
TIPE/ICTaBJICHHBIN B JIEKLUAX MaTepuall, He Tocelnas JeKIMOHHBIX 3aHATHH. [I0aTOMy BaKHO He MpOIycKaTh
JIEKLIMH, TOTOBUTHCS K HUM (3apaHee IOCMOTPETh TEMY JIEKIIUH, IOUYMTaTh YUeOHUKH, OTMETHThD JJIs1 ceOsl
KJIIOYEBbIE MOMEHTBI, COCTABUTh BOIPOCHI JIEKTOPY) U HAIPSDKEHHO, aKTHBHO paboTaTh B TEUEHHE BCETO yUYeOHOTO
3ansiTHs. CrapaiiTech He ONa3/bIBaTh HA JIEKIMIO: B IEPBbIE MUHYTHI 3aHSTHI OOBSIBISETCS TEMa, TUIaH JIEKIUH.
YroOBl Jierye 3aIOMHUTH U3JIaraeMblil MaTeprai, HEOOXOIMMO €ro TIOHSTh, Pa300paThCs B CUCTEME HayUHbIX
TIOHSTHH, KOTOPYIO AaeT JieKTop. [1yTn u3noxkeHus JIeKIMu MoryT ObITh pa3iMyHbIMU. VIHOTIA MTpenoiaBaTesb
BBIOWPAET MH/IYKTUBHBIN ITyTh, T.€. BHAYAJIE U3JIaraeT KOHKPETHbIE (DaKThl, 0000IIAET NX, PACKPHIBAET CYIIHOCTb
TIOHSATHS, JaeT ero onpeenaeHue. Ipyroi myts o6pa3oBaHKs NOHATHIL - J€AyKTUBHBII: JIEKTOP BHAYAJIE
olpeiesisieT HayqHOe MOHSTHE, a TIOTOM JaeT 00bsCHEHNsI, TPUBOAUT KOHKPETHHIN (hakTnueckuii Matepuai. Ecim
YJIOBUTH IyTh U3JIOKEHHS MaTepuasa, TO CTAHOBUTCS JIerde MOHSTh MBICIIb IIPENojaBaTess U MPOHUKHYTH B
coziepxanue Jekuuy. Obparaiite BHIMaHUE Ha OlpejiesieHre OHITHIH. PekoMeH tyeTcs JUIsl X yCBOSHUS
COCTaBJIATH TJIOCcapuii (coBaph). Bo BpeMs CITyIiaHust JISKIWIA TOJDKHA OBITh TICHXOJIOTHYECKas YCTAHOBKA Ha
3aMOMHMHAaHNE OCHOBHBIX Hzie Jtekuuy. CiylaHue JIEKIUH - 3TO CIOKHBIA TICUXO0JIOTMYECKHH TPOoIiecc, B
KOTOPBIH BOBJIEUEHA BCS JIMYHOCTH CIIYIIAIOIIETO: €ro CO3HaHKE, BOJIs, aMsITh, SMOIMU. DTO HE NTaCCMBHOE
COCTOSIHHE YeJIOBEKA, a HAIPOTUB, COCTOSIHIE aKTUBHOMW, HANPSIKEHHOM e TeTbHOCTH.

Cryuianue yueOHOM JIEKIUY - 3TO He0OX0JMMOe, HO He JOCTAaTOYHOE YCJIOBHE CO3HATEIBHOTO U IIPOYHOTO
YCBOEHMsI 3HaHWH. JIEKIIMI0 HEOOXOJMMO 3armcaTh - TOJILKO TOTJa JIEKIUSI CTAHET UCTOYHMKOM IS JasIbHEeHIIei
CaMOCTOSITENIbHON padoThl. KOHCIIEKTHpOBaHME JIEKIIMY - 3TO CJIOKHOE JIeJI0, TpeOyloliee YMEHUH U OIbITa.
Hexkoropsle crapaioTcst 3anicarh JEKIUIO TOJHOCTHIO, CIOBO B CJIOBO, HE BAYMBIBAsICh B COJIEpKaHUe MaTepHana,
OIMpasich TOJBKO Ha CBOIO MamMsTh. CIUIONIHAS 3aIIMCh BO3MOKHA TOJIBKO B TOM CJIydae, €CJIv IIPero/iaBaTeib
JMKTYET JIEKIIMOHHBIN MaTtepuai. Ho IMKTOBKa JiesiaeT n3nokeHne 0THOOOPa3HBIM U yTOMUTEbHBIM, 1 METO/IUKA
BBICIIIEH LIKOJIBI HE PEKOMEH/IyeT Takol crocod nainoxenus. CTpeMIIeHHE 3aIncaTh JIEKIMIO CJIOBO B CIIOBO
OTBJIEKAET CITyIIaTeNst OT 00yMbIBaHHSI JIEKIIMOHHOTO MaTteprana. Henqapom cTyaeHThl TOBOPSIT, YTO TPYAHO
COBMECTHUTb U 3aITUCh, U 00/lyMbIBaHHE.

Ecnm nexnumio 3anmceiBaTh O49eHb KOPOTKO, OTJEJbHBIMYU IITPUXAMH, TO 3aITUCH HE MOTYT OBITh MaTepHAJIOM JIJIsI
MOBTOPEHUs1. B M3ImiiHe KpaTKoii 3armcy TpyJHO pa3ooparhCsl yxke HeKoTopoe Bpems criycTs. [is 3anucu
BO3bMUTE OOIIYIO TETPab M CAEIANTe MO ISl PA3/IMYHBIX 3aMETOK BO BpPeMsl 3aIliCH: HalpuMep, 3HaK
BOCKJIMIaHUS (OTMETKa 0c000 BaXXHBIX MOMEHTOB), 3HAK BOIPOCA (YTO-TO HE MOHSUIM U K JAHHOMY MOJIOKEHHIO
HaJI0 BEPHYTHCS).
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Bujg paéor

MeToanuyeckue peKOMeHIalu

IMPaKTUYCCKHUE
3aHATUA

[pakTryeckue 3aHTUS MPEATIONATA0T POBEIeHNE KOJUIOKBUYMOB. KOJUIOKBHYMOM HasbIBaeTcsi codeceoBaHme
TIperno/iaBaTeisl ¥ CTyJIeHTa 110 3apaHee Onpee/IeHHBIM KOHTPOJIbHBIM BoripocaM. KoJutoKkBHyM NMpOBOAMTCS vaine
BCETO 10 OJJHOMY M3 pa3fesioB Kypca. Llesblo koyutokBuyMa siBiisieTcsi pOpMHUpPOBaHUE y CTY/IEHTa HABBIKOB
aHa/IM3a TEOPETUYECKUX M MPAKTUYECKUX 3HAHWI Ha OCHOBE CAMOCTOSTENILHOTO U3Y4eHHsI y4eOHON 1 HayJIHOH
ymTeparypsl. Ha KOJUIOKBUYM BBIHOCSTCSI KpYITHBIE, IPOOJIEMHBIE, HEPE/IKO CIIOPHbIE TEOPETUYECKHE BOTIPOCHI.
Or cryzneHTa Tpedyercs:

- BJIajieHHe U3y4YeHHBIM B X0Jie Y4eOHOro npoliecca MaTepruasioM, OTHOCSIIMMCS K paccMaTpuBaeMol Mmpoodiieme;

- 3HAHME Pa3HBIX TOUYEK 3PEHHs [0 COOTBETCTBYIONIEH MpodiieMe, yMEHUE COTIOCTABIISITh X MEXKI1y COOOH;

- yriyOieHre 3HaHWH TIPY TOMOIIM UCTIOIb30BaHUSI IOTIOJTHUTENIBHBIX MATEPUAJIOB IPY MTOJTOTOBKE K 3aHATHIO,

- HAJIMYKMe COOCTBEHHOTO MHEHHUS 110 00CYK/1aeMBbIM BOITPOCAaM U YMEHHUE ero apryMeHTHPOBaTh

- (hopMupoBaHNE YMEHMIA KOJUIEKTUBHOTO 0OCY K/IeHHs (OAAEpKUBATh JUAJIOT B IPYINAX, €CJIM KOJUIOKBUYM
IIPOBOJMTCS B TAKOM (bopMarte, HaXOUTh KOMIIPOMKCCHOE pellieHre, apryMEHTHPOBATh CBOIO TOUKY 3pEHHUs,
YMEHHUE CIIyIIaTh ONMMOHEHTa, TOTOBHOCTh MPUHSTH MO3UIIMIO IPYTOro YYarerocs).

KosutokBuyM - 3TO HE TOJIBKO (pOopMa KOHTPOJIS, HO M METOJL YIITyOJIeH s, 3aKpeTUIeH!s1 3HaHU| CTYJEHTOB, TaK
KaK B X0/ie coOeceJOBaHusI MPEToIaBaTelb Pa3bsICHSET CJIOKHbIE BOIIPOCH!, BO3HUKAIOIIHME Y CTYJEHTa B ITpoLiecce
n3y4eHus JaHHOW TeMaTHKU. OHAKO KOJUIOKBMYM He KOHCYJIbTalus U He 3k3aMeH. Ero 3agaua - 1o6uthes Oosee
rJIyOOKOTro IIOHUMaHHMsI CTYIEHTOM OIIpeJIeJIEHHOTO MaTepuaa, poOyaAnTh y CTyAeHTa CTPEMIICHHE K YTEHUIO
JIOTIOJTHUTETLHOM JINTEPATyPHI.

[NoaroroBka K KOJUIOKBUYMY HAUMHAETCSI C KOHCYJIBTAIMY MTPENo/aBaTesisi, HA KOTOPOH OH pa3bsCHSIET
Pa3BEpPHYTYIO TEMATUKY MPOOJIEMbI, PEKOMEHIYET JIUTEPaTypy JIsl U3yUeHuUs1 U OOBSICHSET POLeypy
MIpOBe/IeHNsT KOJUIOKBUYMa. Borpock! KOIJTOKBIyMa BHIIAIOTCS CTy/leHTaM 3apaHee. Kak rpaBuiio, Ha
CaMOCTOSITEJILHYIO TIOJITOTOBKY K KOJUIOKBUYMY CTYIEHTY OTBOAMTCS 3-4 Henenn. MeTtoaudecKe yKa3zaHusi
COCTOSAT U3 PEKOMEHJIAINI 110 U3YYEHHUIO JINTEPATyPhl, TPOPaOOTKH JIEKIIUH, BOITPOCOB JUIsi CAMOIIPOBEPKHU U
KpaTKHX KOHCIIEKTOB OTBETA C NEPEYNCIEHUEM OCHOBHBIX ITOJIOKEHUI 1 3aKOHOMEPHOCTEN pacCMaTpHBaEMBbIX
METOJIOB U MX IPAKTUYECKOT0 NPHJIOKEHHS1, OTHOCSIIMXCS K ITyHKTaM IIJTaHa KaX/I0W TeMBI. DTO JIOJKHO TIOMOYb
CTyZIeHTaM LieJIeHaITPaBJIEHHO OPraHU30BaTh paboTy 1Mo OBJIAICHUIO MaTEpHAJIOM M ero 3aroMuHanuio. [Ipu
MOATOTOBKE K KOJUIOKBUYMY CJIEJLYeT, ITPEX/Ie BCETO, TPOCMOTPETh KOHCIIEKTHI JIEKIIUHA U MPAKTHUECKUX 3aHSTHI
Y OTMETUTh B HUX UMEIOIINECs] BOIPOCH KOJUIOKBUYMa. Eciii Kakue-To BOITPOCH BBIHECEHBI MPErojaBaTeieM Ha
CaMOCTOSITEJILHOE U3YyUEeHHE, CIIe/lyeT 00paTUThCs K YUeOHOH JIMTepaType, PEKOMEHI0OBAHHOM TperoiaBaTesieM B
KayecTBe MCTOYHMKA CBEJICHUIA.

KosutokBuym npoBoautcst B (popMe MHAMBUIYaJIbHON Oecepbl IperofaBatelis C KaX/AbIM CTYAEHTOM MJIr Oece/Ibl
B HEOOJIbIIMX TpyIax (2-3 yenoBeka). OOBIYHO MpenoaaBaTelib 33/1a€T HECKOJIBKO KPATKMX KOHKPETHBIX
BOIPOCOB, MO3BOJISIIOIINUX BBISICHUTH CTENEHb MOJrOTOBIEHHOCTH CTYEHTa K Claue OCHOBHOro Marepuaina. [anee
6ostee MOIPOOHO 0OCYKIaeTCs KaKasi-IMOO CTOPOHA MPOOJIEMBI, UTO IMO3BOJISET OLIEHUTh YPOBEHb TOHUMAHHS.
INo nroram KoyTOKBHYMa BhICTaBiIsieTcs1 qudphepeHIpOBaHHAasT OLIEHKA.

J1ab0paTOpHbIE
paboTh

L7151 BBITIOJTHEHMSI TaOOPATOPHBIX padOT CTYAEHTY HEOOXOIMMO:

1. Ha 3aHsATHM MOJy4YUTH y TIPENojaBaTelis Ha3BaHKe J1a00paTOpHOM paboThl U TEOPETUUECKHE BOTIPOCHI 110
IIAHHOH TEME.

2. Tlepen BbINOIHEHNEM JIAOOPATOPHOI PabGOTHI CAMOCTOSITEILHO U3YUYUTh TEOPUIO BOIPOCA TPEIIOIAraeMoro
HCCIIe/I0OBAHMUsI, MCTIONB3YS1 PEKOMEH/IyeMYIO JIUTEPATYPy, U O3HAKOMHUTBCS C METOIMUECKUM PYKOBOJCTBOM K
pabore.

3. Tlonyuuts y nipenoaBaTesisi A0MycK K padore.

4. Tocne BHINOJHEHUsT pabOThI OArOTOBUTH OTYET, B KOTOPOM JIOJIKHBI ObITh OTPaKeHbI CIISIYIOIIIE TyHKThL:
- Ha3BaHue padoThI;

- esb paboThI;

- KpaTKasi TeOpHsi U pacueTHbie (hOpMYJIbl M yPABHEHHS XUMUUYECKUX PEaKIUid IpeBpallieHui, KOTopbie OyayT
OCYILIECTBJICHBI [TPY BBITIOJIHEHUU SKCIIEPUMEHTA;

- IepeYeHb UCTIOJIb3yEMbIX TPUOOPOB U XUMHUYECKUX PEaKTHBOB;

- MOJTyYeHHbIE PEe3YJIbTAThI IPECTABUTH B BU/E TAOJUI] WU rPaHKOB,;

- 0000IIUTD Pe3yJIbTAThl UCCIICOBAHUI B BUJIE BBIBOJIOB IO paboTe.

5. 3amuUTATH OTYET Y MperogaBaTes.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

Paboyeii mporpamMMoii AUCIATUTMHB 'PrU3ryeckast XUMUsT TIPeTyCMOTpeHa CaMOCTOSITeNIbHAs padoTa CTYICHTOB.
CamocTrosTeNbHast padOTa MPOBOAUTCS C IENIbI0 YITyOIeH s 3HAHUI 0 IUCIIUTUTIHE U MTpeyCMaTpUBaeT:

- UTEHHE CTyJIeHTaMU PEKOMEHJOBAaHHOH JIMTepaTyphbl U YCBOEHUE TEOPETUUECKOTO MaTepralia IUCIIUILIMHBL;

- MOJITOTOBKY K MPaKTHUYECKUM 3aHATHSM, JIAOOpATOPHBIM padoTaM U KYpPCOBOM padoTe;

- padoty ¢ IHTepHEeT-UCTOYHUKAMU;

- MMOJITOTOBKY K cljaue MPaKTUIECKUX padoT, BBHITOJHEHUI0 KOHTPOJIBHBIX Pa0OT U caye 3a4eTOB U 9K3aMEHOB.
[TraHMpoBaHMe BpeMeHH Ha CAaMOCTOSITEIbHYI0 paboTy, HEOOXOMMOro Ha N3yYeHUE HACTOSIIEH AUCIATUTAHBL,
CTy[IEeHTaM JIy4llle BCero OCyIIeCTBIATh HA BECh CEMECTP, IIPeAyCMaTpHUBasi PU 3TOM PETyJIipHOe OBTOPEHUE
MIPOIICHHOTO MaTepuaiia. Martepuali, 3aKOHCIICK THPOBAaHHBIN Ha JIEKITUSX, HEOOXOIMIMO PETYJISIPHO JIOTIOTHSATh
CBEJICHUSIMU W3 JINTEPATYPHBIX HCTOYHUKOB, MPEJICTABICHHBIX B pabovel mporpaMmMe TUCIUILIHHBL [To kaxaon
U3 TeM JIJISI CAMOCTOSTENILHOTO U3YYeHUs, IPUBECHHBIX B paboveli mporpaMMe TUCIUILIMHBL CIelyeT CHavaia
MIPOYUTATH PEKOMEHIOBAHHYIO JINTEPATYPY U MPU HEOOXOIUMOCTH COCTABUTh KPATKHI KOHCIIEKT OCHOBHBIX
TIOJIOXKEHWI, TEPMUHOB, CBEJICHHI, TPEOYIOIINX 3aTIOMIUHAHKS U SIBJISIONIAXCS OCHOBOIIOJIATAIOIIUMHI B 3TOU TeMe
U /17151 OCBOGHHU S MOCJIEAYIOIMX pa3fesioB Kypca.

3a4Y€T U 9K3aMCH

1. [ToAroToBKa K 9K3aMeHy 3aKJII0YaeTCsl B U3yYECHUH 1 TIIATENILHON POpadoTKe CTyACHTOM Y4eOHOro
MarepHasa JUCHUILTMHBI ¢ YYETOM YUEOHUKOB, JIEKIMOHHBIX ¥ CEMUHAPCKHX 3aHSATHH, CIpyNITUPOBAHHOM B BHIE
KOHTPOJIbHBIX BOITPOCOB.

2. DK3aMeH MTPOBOAUTCS B BHE TECTUPOBAHUS WM 10 OmiieTaM. B ciyyae npoBeJeHrs HTOrOBOTO TeCTUPOBAHUS
BeJlyIIeMy IPernoaBaTeio MPeIoCTaBIIsAeTCs PABO BOCIIOIb30BATHCS IPHMMEPHBIMH 3aJaHUSIMU I COCTABHTh
HOBBbIE 33/1aHHUS B TIOJJHOM COOTBETCTBHMH C MaTEPHAJIOM Y4eOHON JUCLITUIMHBI.

3. CtyneHT Aa€T OTBETHI HA BOIPOCHI OWJIeTa MOc/e NpeaBapuTebHON MoAroToBKU. CTyIEHTY MpeoCTaBIseTcs
MpaBO OTBEYATh Ha

BOIPOCH OuiieTa 6e3 MOArOTOBKHU M0 ero xejaHuo. [IpenogaBaresnb IMeeT MpaBo 3a/1aBaTh JOMOJHUTEbHBIC
BOIIPOCHI, €CJIA CTYJICHT HEJOCTATOYHO MOJIHO OCBETUJI TEMATHKY BOIIPOCA, €CJIA 3aTPYJHUTEIBLHO OJJHO3HAYHO
OLICHUTh OTBET, €CJIM CTYAEHT HE MOXKET OTBETUTh Ha BOMPOC OWIIeTa, i CTYJICHT OTCYTCTBOBAJI HA 3aHATHSIX B
cemecTpe.

4. Ka4yeCTBEHHON ITOATOTOBKOU ABJISETCS:

- MOJIHOE 3HAHKE BCEro yueOHOro MaTepuaa, BhpaXalolleecs: B CTPOroM COOTBETCTBUM M3JIAraéMOro CTY/IEHTOM
Matepuaiy y4yeOHHUKa, JIEKIMIA U CEMUHAPCKUX 3aHSTHIA;

- cBOOOJJHOE OIIEpUPOBAHIE MATEPHUAIIOM, BBIpAXAIOIeecs B BBIXO/IE 32 Mpe/esibl TEMATHKU KOHKPETHOTO BOIPOCa
C LEJIbI0 ONTUMAJILHO HIMPOKOTO OCBEleHHsI BOIpoca (CBOOOAHBIM ONEPUPOBAHUEM MATEPUATIOM HE CUUTACTCS
paccykeHre Ha OOIIre TeMbI, He OTHOCSIIIECS] K KOHKPETHO ITOCTABJIEHHOMY BOIPOCY);

- IEMOHCTpAIIUs 3HAHUH OTIOJIHUTEIbHOTO MaTepHaa;

- 4y6éTKHUe MPaBUJIbHbIE OTBETHI Ha JIOTIOJIHUTEIbHbIE BOTIPOCHI, 33/1aBaeMble 9K3aMEHATOPOM C IIEJIbI0 BHISICHUTD
00BEM 3HAHUIA CTY/IEHTA.

10. ITepeyensb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3y€EeMbIX PH OCYIIECTBJIEHHN 00Pa30BaTeJLHOTO0 MpoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecnedeHnst 1 HH(pOPMAMOHHbBIX CIPAaBOYHbBIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX IIPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIUILIIHE
(Momyn0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHus: 1 MH(OPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTEJLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHme O6pa30BaTe.III)HOFO mpornecca 1no AIMCHuUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue

KOMITOHCHTHI:

IMomelneHust 17151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICLAT3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" n obecriedyeHreM JocTyra
B 3JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTelbHyIo cpery KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI

Y CTYJIbSI).

KOMHI)IOTep W [IPUHTEP JIA pACIICYaTKH Pa3daTOYHbIX MATEPUAJIOB.

MynpTMeanitHasE ayAUTOPHUS.

Crenanu3upoBaHHast 1abopaTopHsl.
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12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K MOTPEOHOCTAM 00yUYalonUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10P OBbSI

HpI/I H€O6XO,HI/IMOCTI/I B O6paSOBaTCHLHOM nponecce MpuMEHAITCA CIICAYIoIUE METOAbl U TEXHOJIOTMU, 06H€I‘anOHII/IC
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE 1711 Pa3IMYHBIX MTOJIb30BaTENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpLIf/i MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTEPHU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/15{ TEKCTa U H306pa)l(€HHﬁ 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHIPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHMSAMH CIIyXa MOJTy4Yald MH(HOPMALMIO BU3YaIbHO, C HAPYLLEHUAMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYNBAIOIINX BO3MOXHOCTh OCBOSHHS HABBIKOB M YMEHHH, (pOpPMHUPYEMBIX
JVCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHU U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOIMH AJIs Nepefau MHGOPMALMY, OPraHu3aLy pa3IndHbIX (hOopM
MHTEPAKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernojaBaTeieM, B TOM YHicie BEOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU S BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aUMOJEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBEeJEHNUsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMU U 3aIlUTHI BHIIOJTHEHHBIX PaOOT, MPOBEASHNUS TPEHUHIOB,
OpraHM3aLUK KOJUIEKTUBHON paboThI;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTUI I OpraHnu3aiun (I)OpM TEKYHIEro U NpoMeKyTOYHOT'O
KOHTPOJIA;

- YBEJIMYEHUE TIPOJOJIKUTEIBHOCTH CIaul 00YYaIOIIMMCsl MHBAIUIOM MJIM JIMLOM C OTpAaHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rmpome:xyTOUHOI aTTECTAIMH [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOIKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIbHOCTU CAa1n 3auéTa Win 9K3aM€Ha, IIPOBOAMMOIO B MMCbMEHHOMI Cl)OpMe, - He Oostee uem Ha 90 MMHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yem Ha 20 MUHYT;

- MIPOJOJIKUTENILHOCTY BBICTYIUIEHUsI 00yYaloIIerocs pH 3alyTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

IIporpamma cocraiieHa B cootBeTcTBHM ¢ TpeboBaHussMu PT'OC BO u yueOHbIM tutanoM 1o criermanbioctu: 04.05.01
"dyHgaMeHTaNbHAs U MPUKJIaAHas XUMUS'" ¥ crienanu3anuy "®yHaaMeHTaIbHash XMMHSL: MaTepualibl Oyaymero”.

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.13 ®usuueckas xumus

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

CneuunanbHocTb: 04.05.01 - ®yHnaMeHTanbHAs ¥ OIPUKJIAAHAS XUMUS
Cremyammsanys:_ PynnaMeHTanpHas XUMUAA: MATEPUATIBI OYIYIIErO
Kpanudukanus BeinyckHuka: Xumuk. [lpenogaparenb XuMuu
dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo o0pa3oBaTesibHOM nporpamme: 2022

OcHoBHas JuTepaTypa:

1. OcHoBbI (puznueckoit xumun. B 2 4 : yueOHuk / B. B. Epemun, C. U. Kapros, 1. A. Ycnenckast [u ap.]. - 5-e u3n., nepepad. u
Jort. - Mocksa : Jlabopatopust 3HaHu#, 2019. - 625 c. - ISBN 978-5-00101-633-5. - Tekcr : anexTpoHHbIH // JlaHs :
3NIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e. lanbook.com/book/116100

(mara obpamenus: 24.05.2021). - PexuM octyna: Juist aBTOPU3. TOJIb30BATEIIEH.

2. EpemuH. B. B. OcHoBbI 001ieii 1 (puzndeckoit xumun : yuebHoe nocodoue / B. B. Epemun, A. f. Bopiesckuil. - 2-e u3p.
ucrp. - Jonronpynssiii : Usnatensckuii Jom 'Uartemext’, 2018. - 848 c. - ISBN .978-5-91559-250-5. - TekcT : 31eKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1022497 (nara obpamenus:: 24.05.2021). - Pexxum gocTyna: mo noamucke.

3. BokuireiiH, b. C. ®dusmnueckas XMMUs: TEPMOIMHAMUKA U KUHETHKA : yueOHoe nocodue / B. C. Bokurreiin, M. Y. Menpenes,
0. B. IToxBucHeB. - Mocksa : MUCHUC, 2012. - 258 c. - ISBN 978-5-87623-619-7. - Tekcr : anekTpoHHsiii // Jlans :
3JIeKTpOoHHO-OnbmoTeynas cucrema. - URL: https://e.Janbook.com/book/47443 (nara obpamenus: 24.05.2021). - Pexum
JOCTYyIa: [JIs1 aBTOPU3. MOJIb30BATENIeH.

4. Adanacees, b. H. ®usnueckas xumus : yaebHoe nocodue / b. H. Adanacees, 0. I1. AkynoBa. - Cankr-IlerepOypr : Jlans,
2021. - 416 c. - ISBN 978-5-8114-1402-4. - Texcr : 3neKTpoHHbIH // JIaHb : 371eKTpOHHO-0MOMMOTeuHas cucrema. - URL:
https://e.lanbook.com/book/168461 (mata oopamenus: 24.05.2021). - Pexxum moctyna: st aBTOPH3. TIOJTb30BaTENIEH.

5. BemoctuH, A. A. TloteHumomeTpusi: (pU3MKO-XMMHUYECKHE OCHOBBI M IIPUMeHeHus : yueOHoe nocodue / A. A. BeocTuH. -
Cankr-IletepOypr : Jlanb, 2021. - 336 c. - ISBN 978-5-8114-1838-1. - Tekcr : anekTpoHHsIi // JlaHb :
3NIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/168778 (narta obpamienus: 24.05.2021). - Pexum
JoCTyma: Ojisi aBTOPU3. MOJIb30BaTENIeH.

6. ConomoHoB, b.H. Metoanyeckne pa3pabOTKH K MIPaKTUKYMY I10 (pU3NIECKON XUMHU: IJIS CTYJEHTOB XUMHYECKOTO
(akynprera: [yue6HO-MeToanueckoe nocodue / b. H. Conomonos, B. B. Hosukos, M. A. Bapdonomees]; Kazan. (ITpuBomx.)
denep. yu-1, Kad. ¢pus. xumun.-Kaszans: [Kazanckuit yausepcurer], 2012. - Y. 2: Xumunueckas kuHetuka. - 2012. - 36 c.

7. ConomoHoB, b. H. MeTonuueckue pa3pabOTKU K MPAKTUKYMY MO (PU3HUECKOM XUMHUHU: [UIsl CTYAEHTOB XMUMHUYECKOTO
(akynbrera : [yuebHO-MeTomuueckoe nocodue / b. H. Conomonos, B. b. Houkos, M. A. Bapdonomees] ; Kazan. (ITpuBosk.)
denep. yu-1, Kad. ¢pus. xumnu .- (Kazans : Kazanckuii penepanbusiil yausepeuret, 2015) Y. 2: Xumuyeckass KHHETHKA
[Tekcr: anekTpoHHblii pecypc] .- DnekTpoHuble gaHHbie (1 daitn: 2,61 M6) .- (Kazanb : Kazanckuii deiepalibHblil YHUBEPCUTET,
2015) .- 3arn. ¢ akpana .- Beix. gaH. opur. neu. u3a.: Kazans, 2012 .- Pexum qocTyna: OTKpBITHIHA .

- Texkcrt : anektponnsiid. - URL: http://libweb.kpfu.ru/ebooks/publicat/0-799136.pdf (nara obpamenust: 24.05.2021). - Pexum
JOCTYIA: OTKPHITHIN.

JonoiHUTEILHAS JUTEpATypa:

1. I'opuikos, B. U. OcHoBb usnueckoit xumun : yueOHuk / B. U. I'opmikos, 1. A. Kysnenos ; xynoxuuku H. B. 3otosa, H. A.
Hogaxk. - 7-e u3n. - Mocksa : Jlaboparopwust 3Hanuit, 2021. - 410 c. - ISBN 978-5-906828-87-3. - Tekcr : anexkTpoHHsi // Jlans :
3JIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/166768 (nata o6pamenus: 24.05.2021). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENEH.

2. Ilonosa, A. A. dusnueckas xumus : yueOHoe nocodue / A. A. Ilomnoa, T. b. ITonosa. - Cankr-IlerepOypr : Jlans, 2021. -
496 c. - ISBN 978-5-8114-1796-4. - Tekcr : aneKTpoHHsIi1 // JIanb : anekTpoHHO-O0MOIMOTeYHas cuctema. - URL:
https://e.lanbook.com/book/168801 (narta obpamienus:: 24.05.2021). - Peskxum nocryna: 1uisi aBTOpU3. MOJIb30BaTENeH.

3.JIucunpiH, F0.A. MeTtonuueckue pa3padOTKU K OOIIEMY MPAKTUKYMY IO JIEKTPOXUMMUH : JUIsl CTYAEHTOB XUMHYECKOTO
MHCTUTYTA : [ydeOHO-MeToamueckoe nocodue] / F0. A. Jlucuubz] ; Kaszan. dpenep. yu-1 .- Kazans : [Kazanckwuii (ITpuBomkckmii)
(penepanbubl yausepcurer], 2012 .- 74 c.

4. BaiipamoB B.M. OcHOBBl XUMHYECKOIl KHHETUKU U KaTanu3a. - MockBa: Akagemus, 2003. - 252 c.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.13 ®usuueckas xumus

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

CrneuunanbHocTb: 04.05.01 - ®yHnaMeHTanbHAS ¥ OIPUKJIAAHAS XUMUS
Cremmammsanys:_ PynnaMeHTanpHas XUMUAA: MATEPUATIBL OYVIYIIErO

Kpanudukanus BeinyckHuka: Xumuk. [lpenogaparenb XuMuu
dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

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 ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

3AE
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