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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
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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 aHAIM3UPOBATh U MHTEPIIPETUPOBATh PE3YJIbTAThl XUMHUUECKUX SKCIIEPUMEHTOB,

HAOJTIO/IEHUI U U3MEPEeHUI

OIIK-2 CriocoOeH TIPOBOIUTD C COOJTIOICHIEM HOPM TEXHUKH O€30MACHOCTH XUMUYECKIHA
PKCIICpUMEHT, BKJTIOYAsi CHHTE3, aHAITN3, U3YUYeHHEe CTPYKTYPHI U CBOIICTB BEIIECTB U
MaTEpPHUAJIOB, UCCIICOBAHUE TTPOIIECCOB C UX YUACTUEM

OIIK-4 CriocoOeH TIaHUPOBaTh padOThl XMMUUECKOM HANPaBJIeHHOCTH, 00pabaThiBaTh U
MHTEPIPETUPOBATH MTOTyYSHHBIE PE3YJIBTATHI C UCIIOJIB30BAHUEM TEOPETHIECKUX 3HAHUI 1
[PAKTUYECKHUX HABBIKOB PEIICHHS MATEMATHIECKUX 1 (PU3MUYECKUX 33124

OIIK-6 CriocoOeH IpeCTaBIIATh pe3yJIbTaThl CBOEH paboThl B YCTHOM M MMCbMEHHON (popMe B
COOTBETCTBMY C HOPMaMH U MTPaBUJIaMH, IIPUHSTHIME B IPO(ECCHOHAIBHOM COOOIIIECTBE

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

HannHas qucruiuinHa (MOAyJib) BKmodeHa B paszjen "B1.0.14 [ucuumimnsl (MOayM)" OCHOBHOM NMPpOohecCHOHaNIbHON
obpazoBarebHOH porpammbl 04.03.01 "Xumus (Xumust)" 1 oTHOCUTCS K 00st3arenbHOi yacti OITOIT BO.

OcBauBaercs Ha 3 Kypce B 5, 6 cemecTpax.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJN4YeCcTBa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4alomuxcs ¢ npemnojaBareieM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSATEJILHYIO
padoTy o0yuamuxcs

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

KonrtakTtHas padora - 414 yaca(oB), B TOM 4ucie JeKiuu - 88 Jaca(oB), mpakTudeckue 3aHATHs - 110 yaca(oB), JabopaTopHbie
padoTh! - 216 yaca(oB), KOHTPOJIb CAMOCTOSATENILHOM padoThl - 0 yaca(oB).

CamocrositesibHast pabota - 90 daca(oB).
KouTposns (3auét / x3ameH) - 72 vaca(oB).

Crpannua 3 u3 14.
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<I>opMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIIIUHBL: 3a4Y€T U 9K3aMEH B 5 CEMECTPE; 3a4UCT U DK3aMCH B 6 CEMECTpE.

4. Coneprxanue QUCHUIUIMHBI (MOAYJs), CTPYKTYPUPOBaHHOE MO0 TeMaM (pa3jiejiaM) ¢ yKa3aHueM OTBEJIeHHOr0 Ha
HHX KOJIHYECTBA aKAJeMHYECKHX YaCOB 1 BHAOB YU4eOHbIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIAaH KOHTAKTHOW M CAMOCTOATEJbHONH Pa60ThI 0 AV CHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-
HX TPYJ0E€MKOCTh (B yacax) CTOSI-
N Pa3znennl iucuunumns: / Ce- lexmun,JTexmu|lIpakTu-[Iipaktu-/Iagopa-/Iadopa-| TeJIb-
MoayJist MECTP| Bcero | B 3J. |4YecKue | yeckue |TOpHbIe |TOpHbIe | Hasd
¢opme BaHaTHsA,| B 3J. [padoThL,| B 3. pa-
Bcero | cgopwme | Bcero |popme | 00Ta
Tema 1. OCHOBH XUMHUECKON TEPMOJUHAMUKHY.
1. OcHOBHbIE MIOHATHSA. 1-BIl U 2-0i1 3aKOHBI 5 6 0 20 0 36 0 15
TepMOJUHAMUKH. TepMoxumus.
Tema 2. dynmameHTanbHOe ypaBHenue ['nboca.
2 XapakTepuctuyeckue (PyHKIMUA. XUMUYECKUI 5 6 0 20 0 36 0 15
MTOTEHIIAJT HeaTbHOTO U HeUICaIbHOTO Ta3a.
Tema 3. . Xumuueckuii noteHmat. CTaHgapTHBINA
3 [XMMMUECKHI NOTeHIMa. CriocoOb! BEIYUCIECHUS 5 6 0 10 0 0 0
W3MEHEHUI XMMUYECKOro MOTEHIMaNa .
4. Tema 4. . KosmuraTuBHble CBOWCTBA paCTBOPOB 5 6 0 0 0 0 0
5 Tema 5. I'eteporennsie cuctembl. [IpaBusio a3 5 6 0 0 0 36 0 15
I'n66ca u ero BHIBOJI.
6. Tema 6. 3akoH nercTBHA Macc. XUMHYECKOE 5 6 0 0 0 0 0
paBHOBeECHE.
7 Tewma 7. BiusiHue teMiiepaTypbl Ha KOHCTaHTY 5 4 0 0 0 0 0 4
paBHOBeECHSI.
g Tema 8. DneMeHTbl CTaTUCTUYECKOU 5 4 0 0 0 0 0 1
TEPMOJMHAMUKI.
9 Tema 9. Tema 9. Xumnueckast KUHETHKA. MeTOIBI 6 6 0 20 0 54 0 13
orpefeieHrs MOPsAAKa peaklyu.
10.|Tema 10. CnoxHble peakyu. 6 6 0 20 0 54 0 14
Tema 11. . Teopru xummuueckoil KuHeTUKU. Teopus
11. |[mepexomtoro cocrostus (craTUCTUYECKUil U 6 6 0 20 0 0 0 11
TEPMOAVHAMUYECKUI ACIIEKT).
Tema 12. Teopusi coygapeHuil B MpUMEHEHUU K
12. |6uMOIeKyIAPHBIM 1 MOHOMOJIEKYJISIPHBIM 6 4 0 0 0 0 0 0
peakIusm
13. Tema 13. Katanus. ['omoreHHsIil KaTtanus. 6 6 0 0 0 0 0 0
DOTOXUMHUYECKUE PEAKLIUM.
14, Tema 14. FeTepOl;eHHbIH Karajus. 6 4 0 0 0 0 0 0
depMeHTATHBHBIN KaTain3
15. Tema 15. PacTBOpBI 271€KTPOIUTOB U 6 4 0 0 0 0 0 0
9JIEKTPOIPOBOIHOCTb.
16. Tema 16. 9]IC u TePMO/IMHAMHKa 6 4 0 0 0 0 0 2
9IEKTPOXUMHUUYECKUX LIeTIeH.
Tema 17. KuHeTuka 3j1eKTPOAHBIX IPOLIECCOB.
Du3MIeCKUil CMBICT SHEPTUH AKTUBALIAH B
17. [ycnoBusix 3ameieHHoro paspsina. Tok oOMeHa u 6 4 0 0 0 0 0 0
TiepeHarpsiKeHne.
l1Toro 88 0 110 0 216 0 90
SAEKTPOHHBIH
Crpanuna 4 u3 14. 11 YHHBEPC . TET
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4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)

Tema 1. OcHOBBI XUMUYECKOI TepMoauHaAMIKH. O CHOBHbIE OHATHUS. 1-bIil 1 2-0i1 3aKOHBI TEPMOIMHAMHKH.
TepMoxumusi.

MaKpOCKOHI/I‘-IeCKI/IC CUCTEMBI U TepMO)II/IHaMI/ILICCKI/Iﬁ METOJ UX OIMUMCAaHUA. TepMI/I‘-IGCKOC PpaBHOBECHE CUCTEMBI.
TepMOIII/IHaMI/I‘-IeCKI/IC TMEPEMECHHBIC. TeMnepaTypa. MHTEeHCUBHBIE U 9KCTEHCUBHBIE BEJIMUMHBI. O6paTI/IMbIe u HCO6paTI/IMBIC
IPOLECCHI. ypaBHCHI/IH COCTOAHUA. YPaBHCHI/IC COCTOAHMUA UACATIBHOI'O I'a3a, ra3a BaH-)Jep-Baanbca. TeopeMa O
COOTBETCTBEHHBIX COCTOAHUAX. BI/IpI/IaJ'IBHI)Ie YpaBHEHHA COCTOSAHUA.

TeruioTa 1 paGoThl pasmMyHoro poaa. PaboTa pacmmpenus 1uis pa3inyHbIX npoueccos. [IepBhIil 3aKOH TEpMOAMHAMUKH.
BuyTpeHHsis sHeprust. DHTanbmus. 3akoH ['ecca u ero cnencteus. CTaHIAPTHBIE COCTOSIHUSA Y CTaHAAPTHBIE TETUIOTHI
XUMHYECKuX peakiuid. Terora cropanusi. TernoTsl 00pa3oBaHusi. 3aBUCUMOCTD TEIIOBOro 3heKTa peakium ot
temmepatypsl. Popmyna Kupxrogda. 3aBUCHUMOCTS TEIUIOEMKOCTH OT TEMIIEPATyphl U PACUETHI TETUIOBBIX 3(P(EKTOB peaKInii.
TabuMIBl CTAHAAPTHBIX TEPMOANHAMUYECKUX BEJIMYMH M MX MCIOJIb30BAHUE B TEPMOAMHAMUYECKUX pacyeTax.

BTopoii 3aKOH TEPMOIMHAMUKHY U €r0 Pa3iHyHble (POPMYIHPOBKH. DHTPOMH. Y paBHEHHE BTOPOTO HAYAIa TEPMOANHAMUKH
17151 0OpaTHMBIX U HeOOpaTHMBbIX mporieccoB. HekomneHcupoBanHast Teriota Kiiaysuyca u padora, morepsiHHast B
HeoOpaTtumMoM mporiecce. O60cHOBaHKUE BTOpOro Havasa tepmoauHamuku. Teopema Kapro - Kiaysuyca. Pasimunsle mkaist
TeMIeparyp. DHTPOIHsI Kak (PYHKIMsI COCTOsIHUS. VI3BMEHEeHe SHTPOIMH MPH Pa3IMyYHbIX mporieccax. Fi3MeHeHre SHTPOIUH
V30JIMPOBAHHBIX MPOLIECCOB M HANPaBJICHHE MPOLecca.

Tema 2. ®ynjamenTaiabHoe ypaBHenue I'm66ca. Xapakrepucruueckue (pyHKiuu. XuMude KUl NOTEHIUA
H1eaJbHOI0 U HenJeaabHOro rasa.

MaremaTnueckuil anmnapat TepmoguHaMuku. PyHnaMeHTanbHoe ypaBHeHue 'nooca. BHyTpeHHsist SHeprusi, Kak OIHOPOJHAS
(yHK1IMS 0OBbEMa, SHTpPONUH U uKcnia MoJiel. Y paBHenue ['nboca-/Jorema. Tepmoaunamuyeckue noreHyansl. CoOOTHOILEHUS
MakcBesia 1 MX UCTOJIB30BaHUe ISl BHIBOJA PA3IMYHBIX TEPMOJMHAMUYECKUX COOTHOIIEHHH. Y paBHeHue ['mdoca ?
I'enbmroseiia. CBOMCTBA TEPMOJMHAMHUYECKUX MOTEHIMAIOB. Pa3inyHblie (hopMbI 3aITUCH YCIOBUH TEPMOJUHAMUYECKOTO
paBHOBecus1. Kputepuii caMoIipon3BOJILHOTO MPOTeKaHus poeccoB. CBA3b MEXIy KAIOPHUECKUMHU U TEPMOANHAMUYECKAMU
nepeMeHHbIMU. MeTO/Ibl BRIYMCIICHH S SHTPOIIUH, BHYTPEHHEW SHEpPryu, SHTAIbINU, SHepruu [ enpmronbiia u sHeprun ['nodoca.

Tema 3. .Xumunuecknii noreHnuaJ. CTaHagap THhIH XuUMHIYe KUl moTeHnua . Crocoobl BbIYMCIEHAS H3MeHEeHu
XHMHIY€CKOro MoTeHIuaJia .

XuMUUYeCKU MOTEHIMAN UIeaJIbHOTO M HeHJJeaIbHOT O ra3oB. MeTop neTydectu. Pa3inuHbie MeTOIb! BHIYMCIEHHS JIETYYeCTH
U3 ONBITHBIX JaHHbIX. ['ereporenHbie cuctemsl. [IoHsTHE (hasbl, KOMIIOHEHTa, CTENIeH! CBOOO bl BeiBOA ycioBHs (ha3oBoro
paBHOBecus1. BeiBoz yciioBust MeMOpaHHOro paBHoBecwusl. [IpaBuiio a3 'n66ca u ero BoiBoj. Pa3oBbie paBHOBECHS B
OJHOKOMITOHEHTHBIX cucTtemMax. ¥ paBHeHue Kianeiipona - Kiaysuyca u ero npuMeHeHue K pa3InyHbIM (pa30BbIM
paBHOBecusAM. [luarpaMMsl COCTOSIHUS BOABL, cepsl, hocopa u yriepona. Pazossie nepexoapl nepBoro poaa. Pazopnie
nepexo/ibl BToporo poga. ®a3oBbie paBHOBECHUS B IByXKOMIIOHEHTHBIX CHCTEMaX.

Tema 4. . Kosumrarusaple cBOHCTBA PACTBOPOB

MzmeHeHne TeMnepatypsl 3aTBEpeBaHNs pa3IM4HbIX pacTBopoB. Kprockonmueckuit Meton. Y pasaenue lpenepa.
PaBHOBecue JKUOKOCTD - ITap B IBYXKOMIIOHEHTHBIX CUCTEMAX. PaBHOBeCHBIE COCTaBBI rnapa 1 ) XKUIKOCTH. Paznuuneie BUIbI
(azoBbix amarpamm: p-x (T=const), T-x (p=const). TepmoxuHamMudeckuii BbIBOJ 3akoHOB ['n66ca - Konopanoa. Paznenenue
BEILIECTB IyTEM MEePEeroHKH. A3E0TPOINHBIE CMECH U X CBOMCTBA. JIMarpaMMsl COCTOSIHUSA (TIJTABKOCTH) JBYXKOMITOHEHTHBIX
CHCTEM U UX aHAJIM3 Ha OCHOBe MpaBuia ¢a3. PaccnariBaHue B IByXKOMIIOHEHTHBIX CUCTEMaX. TPEXKOMIIOHEHTHbBIE CUCTEMBI.
Tpeyronpauk ['mn66ca. PacTBopbl pa3iuyHbIX KiiaccoB. PazinyHble criocoObl BHIpakeHUs cocTaBa pactBopa. CMecH uiaeaibHbIX
ra3oB. TepmoarHaMIUecKre CBOMCTBA ra30BbIX cMecel. M neaibHble pacTBOPHI B pa3/IMYHbIX arperaTHbIX COCTOSIHUSX U o0liee
yCJIOBUE UJIEATIBHOCTH PacTBOPOB. [laBiieHIe HAaCHIIIIEHHOTO Mapa KUIKUX pacTBOpoB. 3akoH Payns u 3akoH I'enpu. VneanbHble
Y HeWzleasIbHble PACTBOPBl. XMMUYECKUI NTOTEHIMAl KOMIIOHEHTa B pacTBope. MeTos akTUBHOCTEN.

Tema 5. I'ereporennnie cucrembl. IlpaBuio a3z 'u66ca u ero BoiBOI.

SAEKTPOHHBH
Crpanuna 5 u3 14. Il YHHBEPCHTET
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KoapunmenTs: akTHBHOCTH 1 MX OTIpE/IesIeHNe 10 MapIHUaIbHBIM JaBIeHUsM KOMIOHEHT. CTaHAapTHBIE COCTOSIHUS MPU
OITpe/ieNIeHN XUMUYECKUX OTEHIIMAJIOB KOMITOHEHT B JKUJIKMX U TBEPABIX pacTBopax. CUMMeTpHuYHast 1 HECUMMETpUYHAas
cucteMbl oTcyeTa. TepMoauHamMudeckas Kiaccudukanus pactBopoB. PyHKIMS cMeleHus 1l MIealbHbIX 1 Hen/lea bHbIX
pactBopoB. [IpezebHO pa3baBiIeHHBIE PACTBOPHI, AaTEPMAIbHBIE, PETYIISIPHBIE, PACTBOPHI M MX cBOcTBa. [laprmanbHele
MOJIbHbIE BEJIMYMHBI M UX OIpeZeIeHNe U3 ONBITHBIX JJaHHBIX 1151 OMHapHbIX cucteM. ObobieHHoe ypaBHenue ['nboca -
Hrorema. OcMoc Kak mpuMep MeMOpaHHOTO paBHOBecHs1. Y paBHeHus Bant-I'odda, ero TepMoIuHaMUdecKid BBIBOJ U 00J1aCTh
nipumeHrMocTH. ['ereporennsle crcteMbl. [ToHsATHE (ha3bl, KOMIIOHEHTA, CTereHn cBoOobl. BriBo yciioBus hazoBoro
paBHOBecus1. BeiBoz yciioBust MeMOpaHHOro paBHoBecHsl. [1paBuio a3 I'n66ca u ero BoiBoj. Pa3oBble paBHOBECHS B
OJJTHOKOMITOHEHTHBIX cucTeMax. Y paBHeHne Kianelipona - Kiaysuyca u ero npiMeHeHue K pa3jimuyHbIM (pa30BbIM
paBHOBecusIM. [lrarpaMmbl COCTOSTHUS BOIBI, cepbl, (hocchopa u yriaeposa. Pa3zossle nepexosl nepBoro pona. ®azosble
Triepexo/isl BToporo pozaa. ®a3oBble paBHOBECHS B JBYXKOMIIOHEHTHBIX cucTeMax. KosumraTuBHble CBOICTBa pacTBOPOB.
N3menenne teMnepatypsl 3aTBepieBaHNsI pa3IMYHbIX pacTBopoB. Kprockonmueckuii meton. Y pasaenue llpenepa.
PaBHOBecHe XHIKOCTH - Iap B JBYXKOMIIOHEHTHBIX CHCTeMax. PaBHOBECHBIE COCTABHI Mapa U KMAKOCTH. Pa3nuyHbie BUbI
azobix auarpamm: p-x (T=const), T-x (p=const). TepmonuHamMudeckuii BbIBOJ 3akoHOB [ 'm66ca - Konosanoa. Paznenenue
BEILIECTB ITYTEM IePErOHKH. A3e0TPOITHbIE CMECH U UX CBOWCTBA. JlarpamMmbl cOCTOSTHUSA (TIIIaBKOCTH) IBYXKOMITIOHEHTHBIX
CHCTEM W MX aHAJIM3 Ha OCHOBe NpaBuia ¢a3. PaccnanBaHue B IByXKOMIIOHEHTHBIX CUCTEMaX. TpEeXKOMIOHEHTHbIE CUCTEMBI.
Tpeyronpauk I'nodca.

Tema 6. 3akoH JeiicTBUsA Macc. XUMHYeCKOe paBHOBecCHe.

YcinoBust XumMHuveckoro paBHoOBecHsl. XuMuueckas iepemenHas. Mzorepma Banr-I'odda. Vzmenenue sueprum ['mb6ca n
sHepruu ['ebMrosblia Npy XUMUYECKON peakiy. XUMHUYECKOe CPOACTBO. 3aKoH JeiicTBus Macc. CTaHAapTHAs SHeprus
I'm66ca xummnyeckor peakunn. Koncranra paBHoBecusi. PaszinyHble BUIbI KOHCTAHT PABHOBECHSI M CBSI3b MEK/y HUMHU.
XWMuUecKkre paBHOBeCHsI B pacTBopax. KOHCTaHTH paBHOBECHSI IPY Pa3/IMYHOM BBIOOPE CTaH/IAPTHBIX COCTOSIHUH ISt
YUYaCTHUKOB peakli. XMMUYECKOe paBHOBeCHE B pa30aBIEHHOM pacTBOpe. BivsiHue MHEPTHOTO pacTBOPHTES

Tema 7. Bunsinue TeMnepaTypbl HA KOHCTAHTY PaBHOBeCHSI.

3aBUCUMOCTb KOHCTAHT PAaBHOBECHS OT TEMIIEPATyphl U JaBjieHHs. Y paBHEHHE U300apbl PEaKLMK U €r0 TEPMOANHAMUYECKHUI
BBIBOJI. VICrI0JIb30BaHNe Pa3IMuHbIX PUOIMKEHUH [T TETUIOEMKOCTEH peareHTOB MPU pacuyeTax XMMUYECKUX PAaBHOBECHH MpU
pa3nuyHbIX TeMnepartypax. [IpuBeseHHble TepMogMHAMITUECKHe oTeHIManbl. COBpeMeHHbIe METObl PaciyeTa PaBHOBECHBIX
coctaBoB. Tpertuii 3akoH Tepmomunamuku. [Toctynar HepHera. Ioctynar [Tnanka. PacueTsl aOCOMIOTHON SHTPOITHH
XMUMUYECKUX CoeMHeHMI. SIBNieHus agcopoimu. AnacopoeHt. Ancopoar. CTpyKTypa MOBEpXHOCTH U MMOPUCTOCTh aICOPOSHTA.
Bunpt ancopouyu. Jlokani3oBaHHast U JeIOKaIM30BaHHasK acopOLusi. MOHOMOJIEKYJIsSIpHAs U TOJMMOJIEKYJIsIpHAast acOPOLIHsI.
Onpenesnenue apcopoumu no ['nd6ocy. AncopOuus U3 pacTBOPOB U ra3oBoi (asbl. M3oTepmbl 1 n300apbl ancopouu.
VYpapHenue JleHrmiopa, ero TepMoJMHaAMUYECKUI BHIBOA U YCIOBUS NMpUMeHUMOCTH. Y paBHeHue I'enpu. KoHcranTta
ajicopOrionHoro paBHoBecHsi. [lonmumonekysipHas agcopOuus, ee MpuoOIMKeHHOe olrcaHne MetoJoM bpyHayaspa - Dmera -
Tesnepa (B3T). BoiBon ypaBuenusi BAT. Mcnonb3oBanue ypaBuenus BT njis onpeneneHns HOBEpXHOCTH aicCOPOSHTOB.

Tema 8. DjieMeHTHI CTATUCTHYECKOI T€PMOJJUHAMHUKH.

MexaHn4eckoe onucaHie MoJieKyaspHoil cucteMsl. @a3oBbie G - U p-npoctpaHcTBa. PyHKIMS pacnpeseneHus Makcseia -
Bosnbiimana. Ee ucnosib3oBaHue AJis BHIYUCIEHUS CPEIHUX CKOPOCTEN M SHEPTUI MOJIEKYJT B UIeIbHBIX Ta3ax.
CraTucTi4ecKue CpeiHIue 3HaYeHUST MaKPOCKOIIMYEeCKUX BenynH. Merton stueek Bosbiivana. Ancam6yu ['n66ca. OCHOBHBIE
MOCTYJIaThl CTATUCTUYECKON TepMOAUHAMUKU. [1IOTHOCTH BeposiTHOCTU ((PYHKIMS pacipe/iesieHrs1) U ee CBOICTBa.
MukpokaHoHMUYeCcKHi ancamOJib. KaHoHMueckuii ancamOib. OyHKIMSI pacnpeie/ieHus B KaHOHU4IecKkoM aHcamoOie. Cymma 1o
COCTOSIHUSIM KaK CTaTUCTUYECKasl XapakTepuctuueckas pyHkuus. CTaTUCTUUECKUE BBIPAKEHUS [Jis1 OCHOBHBIX
TepMOJMHAMMYECKHX (DYHKIWI - BHYTPEHHEH SHEPIrUuM, SHTPOIUK, SHepruu [ enbpmrosibia, sHepruu [ mo60ca, TerioeMKOCTH U
XMMUYECKOTO MoTeHIMana. MoJiekynspHas cyMMa 110 COCTOSIHUAM U CyMMa 110 COCTOSIHUSAM MaKpPOCKOIMMYECKOH CCTEMBI.
IMocrynarenbHast cymma 1o coctostHusiM. COCTaBJISIIOIINE SHTPOITUM, BHYTPEHHEH SHEPTHH U TEIJIOEMKOCTH, 00YCIIOBJICHHbIE
nocTynaTebHbIM JBrkeHueM. Popmyna 3akypa - Terpoae. BpaiarensHas cymma Mo COCTOSIHUSM JAJIS )KECTKOTO pOTaTopa.
CocrapJistionye Jjisi BHyTPEHHEH SHEPrHH, TEIIOEMKOCTH, SHTPOIUU, 00YCIIOBJICHHBIE BpaIaTe)IbHBIM JIBHKeHUeM. OpTo- U
NapaBoJOpO] U UX TEPMOJMHAMHUYECKUE CBOMCTBA. BHyTpeHHee BpallieHHe 1 3aTOpMOkeHHOe BpaieHue. KonebarenbHas
CyMMa MO COCTOSIHUSM JJIsl FTApMOHUYECKOro ocuuiisitopa. CoCTaBisoOnIMe BHYTPEHHEH SHEPruu, TEIIOEMKOCTH U SHTPOIUH,
00YCJIOBJICHHbIE KOJIeOATeIbHBIM JBHKCHUEM. DJIEKTPOHHBIE CYyMMBI IO COCTOSIHUAM. PacueT KOHCTaHT paBHOBECHUS
XUMHMUYECKUX PEAKIM B UI€ATbHBIX Ia3aX METOJIOM CTATUCTUUYECKOW TEPMOJIMHAMUKHY.

Tema 9. Tema 9. XumMmnueckass KuHeTHKa. MeTo/Ibl onpeaeeHASI MOPSAIKA PeaKIUu.

OCHOBHBbIE TTIOHSTUSA XUMUYECKON KMHETUKMU. Or[pe)lenem/le CKOPOCTH pE€aKIHU. Kunernueckue KpHUBbIC. Kunernueckue
YpaBHEHUAA. OHpC}ICHeHI/IC KOHCTAHTBI CKOPOCTH pEaKIU. HOpH}lOK pe€aKkuuu. HeO6paTI/IMLIC pe€aknyu nepBoro, BTOporo n
TPETHETO MOPAIAKOB. Onpenene}me KOHCTAHTBI CKOPOCTH M3 OIBITHBIX JAHHBIX. MeTtoap! OIpeacJICHUA opAaKa
pCaKL[I/II/I.BJ'II/IﬂHI/Ie TEMIIEPATypbl HA CKOPOCTb XUMHNUYECKHX PECAKIIUM.

Tema 10. Ciio:xHBI€ peaKIuu.

[IpuHLIMI HE3aBUCUMOCTH JIEMEHTAPHBIX CTaauil. MeTopl COCTaBIeHNs KHHETHUECKUX ypaBHeHUi. OOpaTuMble peakiuu
nepBoro nopsiaka. OmnpeaesaeHue 1eMeHTapHbIX KOHCTAHT U3 ONBITHBIX JaHHBIX. [lapannensHsie peakuuu. [TocnepoBartensHbie
peakiuy Ha IpuMepe AByX HeoOpaTUMBIX peaKlnii HepBoro nopsiaka. KuHernueckue KprBble HAKOIUICHHS OTAEIbHBIX
MPOLYKTOB U ONpe/ieleHNe KOHCTAaHT CKOPOCTU U3 OMNBITHBIX JaHHBIX. KMHETHYecKuil aHaIi3 MpoLecCoB, MPOTEKAIOIINX Yepes
00pa3oBaHue MPOMEKYTOUHBIX MPOAYKTOB. [IpuHIMn cranmonapHoctu Bonenmrerina. [IpuHIUI €ro NPUMEHUMOCTH.
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LICHHI)IG pe€aKkuuu. QHCMeHTapHLIe IpoUECChl BOBHUKHOBEHU S, ITPOAOJIKEHUSA, PAa3BETBJICHUA U 06p1>113a TCIINn. IIJ'[I/IHa OeIu.
P €aKIIMU B IIOTOKE. P €aKTOPbI NI€AJIbHOI'O BLITCCHEHHA U UICAJIbHOI'O CMELIICHUS. OnpeaeneHI/Ie KHMHETHYCCKUX IMOCTOAHHBIX
U1 p€aKklu B IIOTOKE.

Tema 11. . Teopun xumnyeckoii kuHeTHKH. Teopust mepexoqHOro cocTosTHUSA (CTaTHCTHYE CKAN U
TepMOIMHAMIYE CKHIT ACHEKT).

Mertoz epexoJHOTO COCTOSIHUSA (aKTMBUPOBAHHOTrO KomIiekca). CBOMCTBa aKTUBUPOBAHHOTO KoMIuiekca. CTaTHCTUIeCKUi
pacyeTr KOHCTaHTBl CKOpocTH. OCHOBHBIE JOMYIIEHHS TEOPUH aKTHBUPOBAHHOIO KOMILIEKCa M 00J1acTh ee TPUMEHUMOCTH.
TparcMuCCHOHHBIN KOI(D(MHUIUEHT U ero BerurcieHne. TepMoanHaMITYeCKUi acClIeKT TEOPUM aKTHBHPOBAHHOTO KOMILIEKCa.
SHTponus akTuBaLUK. Pasnuyunsle (popMbl 3a1CH OCHOBHOTO ypaBHEHHS ITPU UCTIONb30BAHMN Pa3JIMUHbIX €IMHUIL
KoHIeHTparui. COOTHOIIEHHS MeXAY "ONBITHON'' ¥ "MCTUHHON"' SHEPrUy akTUBAWK. Teoprs ak THBHPOBAHHOTO KOMITIEKCa B
MIPUMEHEHUH K MOHOMOJIEKYJISIPHBIM peakiysiM. O0J1acTh MPIMEHNMOCTH TTOJYYEHHBIX COOTHOIEHUH. OObsCHeHIe
"HIOBBIIEHHBIX " 1 "'3aHIKEHHBIX ' 3HAYEHHUH MPEIKCIIOHEHTHOTO MHOKUTENS. buMosekynsipHble peakimn. Teopus
AKTMBHPOBAHHOI'O KOMIUIEKCA B IPUMEHEHNH K OMMOJIEKYJISIPHBIM PEaKIMsIM Pa3iuiHOro THIA.

Tema 12. Teopus coynapeHmnili B npuMeHeHAH K OHMOJIEKYJISIPHBIM H MOHOMOJIEKYJIAPHBIM P € AKIASIM

Teopusi coynapeHuid B IPEIMEHEHHU K OMMOJIEKYISIPHBIM peakMsM, ee CTporasi ¥ NprOImKeHHast (hOPMYJIPOBKA.
[IpenmyiecTBa 1 HeOCTAaTKK Teopur coyaapeHuit. ConocraBiaeHne pe3yabTaTOB TEOPHX COyJapEHUI U TEOPUN
AKTUBUPOBAHHOTO KOMIUTEKca. Teopus coyJapeHuii B IPUMEHEHNN K MOHOMOJIEKYJIIpHBIM peakuusm. Cxema JIungemana u ee
3HaveHre. CorocTaB/ieHHe C OMBITHBIMU AaHHBIMHA. [IpnanHbEl HeTOUHOCTH cXeMbl JInHneMaHa.

Tema 13. KaTanan3s. I'omorennsiit katajan3. ®oToXuMudecKne peaxium.

Karamus. OHpGZ[CIICHI/IG KaTtaJin3a. O6H.II/IC NPUHLMAIIBI KaTaJIn3a. Ponp katanuza B xumuu. OCHOBHEBIE IPOMBIIIIICHHBIC
KaTaJIMTUYCCKHUE ITPOLCCCHI. HpI/IMepr MEXAaHMU3MOB KaTAITUTUYCCKUX peaKL[PIﬁ. TI'omorenHbIi kaTanu3. KucioTHO-OCHOBHOMR
KaTtaJin3s. KJ’[E[CCI/I(I)I/IKEILII/IH peaKLlI/Iﬁ KHCJIOTHO-OCHOBHOTO THMa. KnHeTnka u MeXxaHu3m peaKqu/’I CHGHI/I(l)I/I‘ICCKOFO KHUCJIOTHOT'O
Katanu3a. KnHetnka u MexaHu3M peaKuHﬁ 06I.I.ICFO KHUCJIOTHOI'O KaTajJu3a.

DOTOXMMUYECKUE pEakIIuy. DiieMeHTapHble (POTOXMMUUYECKUe peakiiui. KBaHTOBBIN BbIX0[]. 3aKOH (POTOXUMHYECKOM
SKBHMBAJIEHTHOCTH DVHINTENHA U €r0 poJib B KHHEeTHKe (hOTOXMMHUYECKUX peakimii. 3akoH Jlambepra-Bepa.

Tema 14. I'ereporennsii kataian3. ®epMeHTaTHBHBII KaTAJIN3
Tema 14.T'ereporenHslii Katann3. PepMeHTaTUBHBINA KaTaTH3

OrnpesienieHrie CKOPOCTH TeTEPOreHHOM KaTaIMTHUECKON Peakiuy. ¥ ieibHast aKTUBHOCTD. SIBJICHUSI OTPaBJICHHUS
KaTaJim3aTOpoOB. AKTHBHOCTD M CEJIEKTUBHOCTD KaTaJin3aToOpoOB. AKTHUBHbBIE HEHTPBI TETEPOr€HHBIX KaTaJINn3aTOPOB. Poip
aﬂcop6u1/m B KMHETHUKE ICTCPOr€HHLIX KAaTAJIUTUYCCKUX peaKuMﬁ. Merannabl kKak KaTaJIn3aTophbl. TCOpI/IH MYJIbTUITJIETOB
BaJ'laH[H/IHa. HpI/IHL[I/leI TF€OMETPUYECKOI'O Y SQHEPIETUYECKOI0O COOTBETCTBUA. O6HaCTb IPUMEHEHN A TEOPHUU MYJIbTUIIETOB.
Teopus akTiBHBIX aHcamOuieit KoGosesa.

depmenTaTHBHBIN Katamms. OOIImMe CBeJeHHsI O KUHETHKE M MeXaHU3Max (pepMeHTaTHBHbBIX peakiuid. CyOcTparHast
CrienMUIHOCTh (PpepMEHTOB. AKTHUBHBIE U 3ICOPOLIMOHHBIE IIEHTPHI (pepMEeHTOB. MexaHn3Mbl (pepMEHTATUBHOTO KaTasln3a.
VYpaBHenne Muxasmica-MeHTeH.

Tema 15. PacTBOpBI 3JIEKTPOJUTOB U JEKTPONPOBOJHOCTD.

Teopust AppeHuyca, ee SKCIepUMeHTaIbHOE 000CHOBAHHE U HEAOCTATKU. [IpHYMHEI yCTONYMBOCTY HOHHBIX CUCTEM. DHEPrus
KPUCTAJUIMYECKON PEIIeTKU 1 SHEPrus CONbBATAlMM. Y ieJbHast U SKBUBAJIEHTHAS IEKTPONPOBOJHOCTh JEKTPOIUTOB. BbiBOA
opmyaer Kosbpaymia. [TonBrmKHOCTE HOHOB; MX 3aBUCUMOCTb OT KOHLEHTPALMK 1 TeMIlepaTypbl. Uncia nepeHoca U METOAbI
ux omnpezesneHus. Y paBHeHue OH3arepa; JeKTpopOopeTHIECKU U peslakcatoHHbIN 3¢ dekTsl. DddexTsl Bina u
Hebas-PanpkeHrareHa. AHOMaJIbHasI 3JIeKTPONpoBoAHOCTh: HOoHBI H30+ u OH-. HeBosiHbIe pacTBOpHI; 00pa3oBaHue
JBOMHHUKOB ¥ TPOWHHKOB

Tema 16. I/IC u TepMoAUHAMHKA DJIEKTPOXHMHUYECKIX [emeii.

PaBHOBecHbIE CBOIICTBA MeK(Pa3HBIX 3apsHKEHHBIX YACTHLL. DIIEKTPOXHUMUIECKOE PABHOBECHE M 3IEKTPOXUMHUYECKHUIA
noTeHnuan. MexaHn3M BO3HUKHOBEHUsI JIBOMHBIX 9JIEKTPUUECKHX CJIOEB Ha rpaHHuiie pasnena ¢as. Popmyna HepHera.
BoJbTa-noreHipan u npodiaeMa abcomoTHOro ckauka noreHnuaia. IC 1 3JIeKTPOAHbIe MOTEHIMANBL. DJIEKTPObl 1-r0 1 2-10
pozna; kiaccuduKanms raibBaHUIECKuX 1ernei. TepMOIMHAMKKA rajlbBaHUYECKHUX JIEMEHTOB: IPUMEHEHNE YPaBHEHH S
I'u66ca-T'enbMrobLa 1J1s JEKTPOXUMHUYECKUX Liereil. VIOHHbIN TBOWHON 3JIEKTPUUECKUI CIIO; 0KA3aTeNIbCTBO €ro
CYILLIECTBOBAHMSI U METOJbI M3yueHUs1. [10JIsIpu3yeMBblil U HEMOSIPU3YEMBIN JIEKTPO/IBI.

Tema 17. KuneTnka 3/1eKTpO/HBIX NponeccoB. Pu3nyecKuil CMbICH SHEPTHH AKTHBAIMH B YCJOBHSIX
3aMe/JIeHHOro pa3psiaa. Tok o6MeHa U NepeHanpsizKeHue.

Kunerunka smexTpopHsix npoueccoB. [IIOTHOCTh TOKa Kak Mepa CKOPOCTH 3JIEKTPOIHOIO MPOLIecca; MOISPU3aLKs NIEKTPOIOB.
Crasuu 3J1eKTPOJHOTO Nporiecca. BeiBog ypaBHEHUs U1 TOKA B TEOPHHU 3aMeJIEHHOTO pa3psina. Pu3nveckuil CMbICI SHEPruu
aKTUBALIMH B YCIOBHSX 3aMe/IIeHHOro paspsza. Tok oOMeHa 1 nepeHanpsikeHre. MexaHn3mbl MacconepeHoca: auddysus,
MHTpalysl 1 KOHBEKIMsL. TpH OCHOBHBIX ypaBHEeHHUsI 11(py3MOHHON KMHETHKH U OOLIMI OOXO/ K PEIeHHIO ee 3a1a4.
3aBHUCHMOCTH TOKA OT IMOTEHIIMAJIA B YCIOBHUAX MEUIEHHOU CTAlIMOHAPHOU AN Py3HH K TIIOCKOMY 3meKTpony. [lonsporpadmus;
ypaBHeHHe MIbKoBMYA M ypaBHEHUE MOJISIPOrpayecKoil BOJIHBI.
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5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCcIeYeH s JJIsi CAMOCTOATEJbHON Pa60Thl 00yJalOIUXCs M0

I CIHIINHE (MOYJIIO)

CaMOCTOHTeHbHaH pa60Ta 06yqa101111/1xcsl BBIITOJIHACTCA 110 3aJaHUI0 U IIPU METOANYIECKOM PYKOBOJACTBE IMPENIOAaBaTeJidA, HO 663
€ro HEIMoCpPEACTBEHHOI'O y4aCTUs. CaMOCTOHTCHLHaH pa60Ta noApa3AeiIACTCd Ha CaMOCTOATEIIbHYIO pa60Ty Ha ayIUTOPHBIX
3aHATUAX U Ha BHEAYIUTOPHYIO CAMOCTOATEIIbHYIO pa60Ty. CaMOCTOHTCHLHaH pa60Ta OGy‘IaIOHII/IXCH BKJIIOYACT KAaK ITOJIHOCTBHIO
CaMOCTOATEJIBHOE OCBOEHUE OTAEJIbHBIX TEM (pa3nen0B) JUCHUIIIMHBI, TaK 1 Hpopa60T1<y TEM (pa3,H6IIOB), OCBanBA€MBbIX BO
BpeMsi ayJUTOPHOU padoThl. BO BpeMsi caMOCTOSATEIbHOM pabOThl 00YYAIOIIUECs YMTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HAyIHYIO
U CIIPABOYHYIO0 JIMTEPATYPY, BBIIIOJHAIOT 3aJaHWA, HAIIPABJICHHBIE HA 3aKPEIIJICHUE 3HaHI/II71 nu OTpa6OTKy yMCHI/Iﬁ 1 HABBIKOB,
TOTOBATCA K TEKYIIEMY U TPOMEIKKYTOYHOMY KOHTPOJIIO IO AUCHUIUIMHE.

OpraHu3anys caMOCTOSATEbHONH padoThl 00YYAIOIIMXCS perJlaMeHTHPYeTCsl HOPMaTHBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOINYECKOI IMTepaTypoil ¥ 3JeKTPOHHBIMI 00Pa30BaTE/IbHBIMY PECYPCaMHU, BKIIOUASL:

IMopsIoK OpraHMU3alvK U OCYIIECTBIIEHUsI 00pa30BaTEIbHON JeATEeIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajiaBpuara, mporpaMMam ClielMaIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH MPUKAa30M
MunncTepcTBa HayKu 1 BhIcIero oopaszosanus Poccuiickoit @enepar ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcerBa odpaszoBanust Poccuiickoit @eneparu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMU
CaMOCTOSITEJILHOW pabOThI CTY/ICHTOB BHICIIMX YYeOHbIX 3aBe/ieHuit"

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

IpaBuna BHyTpeHHEro pacrnopsika (eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEsKJEHHs BBICLIIETO
npogeccuoHabHOro oopazoanus "Kazanckuit (IpuBosnkckuil) (eaepanbHblil yHUBEpCUTET"

JlokanbHble HopMaTuBHBIE akThl Kazanckoro (IIpusomkckoro) deaepaabHOro yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIIUHE (MOIYJIIO0)

(DOHH OLICHOYHBIX CPEACTB I10 JUCHUILINHE (MOILyJ'IIO) BKJIIOYACT OLICHOYHBIC MAaTEPpUaAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHI;'I, B TOM YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,H OLICHOYHBIX CPEJACTB BKJIIOYACT OLCHOYHBIC CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIC CPEACTBA HpOMe)I(yTO‘{HOﬁ aTTeCTalluu.

B ¢oHze o11leHOUHBIX CPEeCTB COAEPKUTCS Cieayomas HHHOpMALIHs:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCHUITUIMHE (MOLIYJI0);

- KpUTEpHHX OLIeHNBaHKs C(hOPMUPOBAHHOCTH KOMITETEHIINIT;

- MeXaHu3M (hOPMHUPOBAHUS OLIEHKH M0 JUCUUILIAHE (MOAYJIO);

- ONMCAHME MOPSIAKA TPUMEHEHHS U TPOLIEAY Pl OLICHUBAHMS AJIs1 K&K JOTO OLIEHOYHOTO CPEJICTBa;
- KpUTEepHH OLIEHUBAHUS )11 KaXJJOro OLIEHOYHOTO CPEJICTBA;

- COACPIKAHNEC OLUECHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEAbABIIACMBIC K ,HeﬁCTBHHM o6y'1a101m/1xcs{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA pa3JINYHbIX TUIIOB.

DoHJ1 OLIEHOYHBIX Cpe€ACTB 1O AUCHUIIMHE HAXOUTCA B HpI/II[O)KeHI/II/I 1k nporpamMmMe JUCHUITTMHBI (MOIlyJ'IIO).

7. IlepedeHnb JATEPATYPHI, HEOOXOJUMOM JJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe OUCIUIUIMHBL (MOJIYJIs) TIPEAToJIaracT u3yueHne OCHOBHOM 1 JIOTIOJIHUTEIIbHON y4eOHOM uTepatypsl. JIntepatypa
MOXeT ObITh JOCTYITHA 0OYYalOIMMCS B OTHOM M3 ABYX BAPUAHTOB (JIMOO B 0OOMX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
npaBoobJIaaaTes s IMu;

- B eyatHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. OGyvaronyecst oaydyaoT y4eOHyIo JTUTepaTypy Ha
aboHEeMeHTe MO YMTaTeIbcKUM OMJIeTaM B COOTBETCTBHM C MPAaBWJIaMH 1T0JIb30BaHMs Hay4uHoi GMOIMOTEeKOM.

DIeKTPOHHBIE U3AHUS AOCTYIHBI AUCTAHLIOHHO U3 JI00OH TOYKM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIN yHUBepcuTeT" . [Ipu MCronb30BaHNM MTEUYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKEeH OBbITh YKOMILUIEKTOBAaH UMM U3 pacuera He Menee 0,5 sx3emiuisipa (uist ooyyaommxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOro U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOMOIHUTENBHON JTUTepaTypsl Ha
Ka)XJI0ro 00y4aloLIerocsi 3 Yucia JiMl, OAHOBPEMEHHO OCBAMBAIOIIMX JaHHYIO AUCLUIUINHY.

INepeueHb OCHOBHOI M IOTIONHUTENBHON Y4eOHOW IMTEPATyPhl, HEOOXOUMOI [T OCBOSHUS TUCLUIUTMHBL (MO/IYJIsT), HAXOAUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJICHHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOY ¢
MpaBooOIaJaTe MK SJIEKTPOHHBIX U3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (ponaoB HayuHoii 6ubmuoreku KOY.

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ""MIHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

SAEKTPOHHBH
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A. Bepe3oBuyk ®usnueckast XMUMUs: KOHCIEKT JIeKLui - http://www.ph4s.ru/book_him_phys.html

IMocobus no dusnveckoit xumuu - http://www.fptl.ru/Y4eba_Fizhimija.html

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

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

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

9. MeToanuecKne YKa3aHHA UIA 00yJaIOMMXCs M0 0CBOEHHIO JUCIHUILIAHBI (MOXyJIs)

Bujg paéot

MeToanueckue peKOMeH1anuu

JICKIIKN

OCHOBHO# TeOpeTHUYECKUI MaTepual peMeTa JaeTcs B Yachl JICKIIMOHHBIX 3aHATHIA. Ha Jekiusx
mpenojaBaTesb CHCTEMAaTUIECKHU U MOCIIEIOBATEIbHO PaCKPBIBAET COJlepKaHNe HAYYHON MUCITUIIMHBI, BBOJIUT B
KpYT HAYYHBIX MHTEPECOB, CTABUT BOIIPOCH JIJIs1 KCClienoBaHus. Hellb3st OrpaHUMUMTBLCS PEryJIsIpHBIM MOCEICHUEM
TOJIBKO JICKITUH, TaK KaK IIEHTP TsKECTH B YCBOCHUY 3HAHUMA, B (POPMUPOBAHUY YMEHUN U HABBIKOB JISKUT B
MOCJIEAYIONIEH CaMOCTOATENIBHOM padoTe. CTyIeHTHI TOJDKHBI IOCTOSTHHO TOTOBUTHLCS K JIEKITUSAM. B 910l padote
MOT'YT TIOMOYb YYEOHHUKH, CITUCOK KOTOPHIX MPENoaBaTelb Ha3bIBaeT Ha MEPBBIX 3aHATUsIX. [ToMumo
PEKOMEHTyeMOH JINTEPaTyphl, JIEKTOP JAAeT MPOrpaMMy JUCHUILIAHBI, B KOTOPOU W3JI0KEHBI OCHOBHBIE pa3ziesibl U
BOIPOCHI /151 KOHTPOJIsI 3HAHUH.

Jleknus 3aKiabiBacT OCHOBBI HAYYHBIX 3HAHWM, 3HAKOMUT C OCHOBHBIMUA COBPEMEHHBIMU
Hay4YHO-TEOPETHUYECKUMH TTOJIOKEHUSIMH, C METO/IONIOTHEN JaHHO! Hayku. Ha Jiekium ocyiiecTsisiercs oOmeHme
CTYJICHYECKOI ayJIUTOPUU C BRICOKOKBATU(DUIIMPOBAHHBIMH JICKTOPAMH, YISHBIMH, ITEaroraMu, CrieliiaIuCTaMu
B OIpeIeJIeHHON OTpacid Hayku. JIEKIns BBI3bIBACT IMOIIMOHAIBHBIN OTKJIMK CITyIIATeIeH, pa3BUBAeT HHTEPEC U
moOOBb K Oyayiei npodeccuu. JIeKTop UCTIONB3YeT Ha JIEKIMAX He TOJILKO MaTepuall yueOHUKOB, HO U
TIPUBJIEKAET MHOTO JIOTIOJTHUTE/IBHBIX CBEJCHHI, U3JI0KEHHBIX B HAYYHBIX paboTax (MOHOTrpadusX VI CTaThIX)
WM B €r0 COOCTBEHHBIX HCCIIEIOBATENILCKUX Tpyaax. CTyIeHT He B COCTOSIHUM TTyOOKO OCMBICIIUTh BeCh
TIPE/ICTABJICHHBIN B JIEKIIUSX MaTepUall, He Moceliast JeKIMOHHbBIX 3aHITHi. [109TOMy BaXKHO He MPOMycKaTh
JICKITMU, TOTOBUTHLCS K HAM (3apaHee MOCMOTPETh TeMY JIEKIIUH, TIOYUTATh YUeOHUKU, OTMETUTD JIJIS ceOst
KJTIOYEeBbIe MOMEHTBI, COCTABUTh BOIIPOCHI JIEKTOPY) ¥ HATIPSIKEHHO, aKTUBHO paboTaTh B Te€YeHUE BCETO YIeOHOTO
3aHsTUA. CTapaiTech He OMa3IpBaTh Ha JISKIHIO: B TIEPBbIC MUHYTHI 3aHATHI OOBABIISETCS TeMa, IJIaH JICKIVH.
UroOsl Jierde 3arOMHUTD M3J1araeMblii MaTeprall, HEOOXOAMMO €ro MOHATh, Pa300paThCs B CUCTEME HAYYHBIX
TIOHATHIA, KOTOPYIO JaeT JieKTop. [IyTr u3j0XeHus JIeKIIMU MOTYT ObITh pa3inyHbIMU. HOTIA npenogaBarteib
BBIOVpAeT UHIYKTUBHBIN MyTh, T.€. BHAYAJIC U3JIaraeT KOHKPeTHbIe (DaKThl, 0000INAET X, PACKPHIBAET CYIITHOCTh
TIOHATHS, JaeT ero onpeneyieHue. [pyrov myTh 0Opa3oBaHMsI MOHSTHH - ETYKTUBHBIN: JIEKTOP BHAJYaJe
oIpeJiesIieT HayuHOe MOHSTHE, a IIOTOM JaeT 00bsCHEHHUs, IPUBOJUT KOHKPETHBIHA (hakTHIecKuil MaTepuai. Eciu
YJIOBUTD MyTh M3JIOKEHUS MaTepralia, TO CTAHOBUTCS Jierde MOHSATh MBIC/Ib TIPENoiaBaTesis U IPOHUKHYTh B
cozepkanue Jekimu. OOpaiaiite BHUMaHUE Ha OMpe/ie/ieHre TOHATAR. PeKOMeHyeTcsI i1 UX YCBOSHUS
COCTaBJISITh IJI0Ccapyii (cioBapb). Bo BpeMst ciymaHus JeKIuii 10JKHA ObITh TICUXOJIOTMYECcKasl YCTAHOBKa Ha
3aIIOMUHAHUE OCHOBHBIX HJeH jieKkiuu. CIylIaHue JISKIVIA - 9TO CJI0XKHbIA TICUXOJIOTMYECKUH Mporiecc, B
KOTOpBIF BOBJIEUEHA BCs JINUHOCTD CIYIIAIOLIETr0: €ro CO3HaHUE, BOJIS, MTaMsATh, SMOIMHU. DTO HE ACCUBHOE
COCTOSTHHE YeJIOBEeKa, a HAIIPOTUB, COCTOSIHIE aK TUBHOM, HAIIPSDKEHHOM JIESATEIBHOCTH.

Cryuianue yueOHOM JIEKIMY - 3TO He0OX0MMOe, HO He JOCTATOYHOE YCJIOBHE CO3HATEIBLHOTO U IIPOYHOTO
yCBOEHHS 3HaHUH. JIeKIHI0 HEOOXOIUMO 3aIUCaTh - TOJIBKO TOT/a JIEKIUs CTAaHeT HCTOYHUKOM IS IaTbHeHIIen
CaMOCTOSITENILHOW padoThl. KOHCIIEKTMpOBaHMUE JIEKIMH - 3TO CJIOKHOE JIeJI0, TpeOyloliee YMEHUH 1 OITbITa.
HexkoTopsle crapaiotcst 3aricarh JEKIUIO TOJTHOCTHIO, CIOBO B CJIOBO, HE BAYMBIBAsICh B COJICpKaHHe MaTepHana,
OIMpasich TOJBKO Ha CBOIO MaMsTh. CIUIONIHAS 3aIIMCh BO3MOKHA TOJIBLKO B TOM CJIydae, eCJiv IIPero/iaBaTeib
JIVIKTYET JICKIIMOHHBIN MaTepral. Ho TUKTOBKA JieaeT U3JI0KeHne OHOOOPa3HBIM M YTOMUTEILHBIM, ¥ METOIUKA
BBICIIIEH IKOJIBI HE PEKOMEH/IYeT TakoH croco® n3soxkeHus. CTpemyieHre 3armicaTh JEKIUIO CIOBO B CJIOBO
OTBJIEKAET CIIyIIaTelist OT 0OYMBIBAHUS JIEKIIMOHHOTO MaTtepuaia. Heapom CTyIeHTBI TOBOPST, YTO TPYIHO
COBMECTHUTH M 3aITHCh, U 0OJyMbIBaHUE.

Ecii nek1uio 3amiceiBaTh 0Y4eHb KOPOTKO, OT/IEIbHBIMU INTPUXAMH, TO 3aITHCH HE MOTYT OBITh MaTepHAIOM JTsI
MOBTOPEHUSI. B M3/HIIIHE KPaTKOW 3aMCH TPYJHO pa300paThes ke HEKOTOpoe BpeMsl crycTs. s 3anvcu
BO3bMHTE OOIIYIO TETPa/b U CAENAlTe MOJs AJIs1 pa3IMUHbIX 3aMETOK BO BpeMsI 3alIMCH: HATIPUMeED, 3HaK
BOCKJIMIIAHKS (OTMETKA 0CO00 BasKHBIX MOMEHTOR), 3HaK BOITPOCa (YTO-TO HE MOHSIM U K TAHHOMY TIOJIOKCHUIO
HAJI0 BEPHYTHCH).
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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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€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;

- IPUMEHEHUEC MTPOIrpaMMHBIX CPEJICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, Q)opanyeM},Ix
,HI/ICHI/IHJII/IHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHbIX J'Ia60paTOpPIfI 1 CUMYJIAAIIMOHHBIX TeXHOJ’[OFHfI;

- 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.

[Iporpamma cocraiieHa B cootBeTcTBUM ¢ TpedoBaHussmMu PI'OC BO u yyeOHbIM 1u1aHoM 1o Harpasiienuio 04.03.01 "Xumus" n
npoduimo noArotoBky "Xumus'".
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.14 ®usuueckas xumus

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

Hanpagsnenue noaroroku: 04.03.01 - Xumus
[Ipoduits moAroToBKM: XuMHs

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

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)
51.0.14 ®usuueckas xumus

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

Hanpagsnenue noaroroku: 04.03.01 - Xumus

IIpodpuins moAroToBKM: XuUMHS

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

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.
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