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Conep:xanue

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

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

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

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

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

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

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

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

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

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

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

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

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

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

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

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

3AE
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IIporpaMmy AUCHUTUTMHEL pa3padoTaii(a)(u): JOIeHT, K.H. (moreHT) 3usatnuaoBa A.B. (Kadeapa HeopraHnyeckoi Xumum,
Xumnueckuid THCTUTYT UM. A.M. Bytneposa), Anna.Ziyatdinova@Xkpfu.ru ; joneHt, k.H. (moueHt) Cupotkun B.A. (Kadenpa
(pusnueckoit xumun, XuMudeckuil ”HCTUTYT UM. A.M. Bytneposa), Vladimir.Sirotkin@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
OIIK-1 CriocoOeH MCIONIb30BaTh U MPUMEHSATh (DYHIAMEHTANIbHBIE U ITPUKJIaIHbIE MEAUIIMHCKHUE,

ecTeCTBEHHOHAYYHbIE 3HAHUS JIJIsl TIOCTAHOBKY U pPEllIeHUsI CTAHAAPTHBIX ¥ MHHOBALIMOHHBIX
Bagayd mpogecCHOHAIbHOMN e TebHOCTH

VK-1 CriocoOeH OCYIIECTBIIATh KPUTHUECKUI aHAIN3 TIPOOJIEMHBIX CUTYalluii HA OCHOBE CHCTEMHOTO
[M0AX0/1a, BHIpaOaThIBAaTh CTPATETHIO JEHCTBHI

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

-aKTyaJIbHble ¥ 3HAUMMBbIe TPOOJIEMBI TPOECCHOHATBHON JESITENILHOCTHY ;

- 06HaHaTb CI)yHIIaMeHTEUII)HI)IMI/I U NPUKIIAJHBIMU MEOUIIUHCKUMHU, €CTECTBEHHOHAYYHbIMW 3HAHUAMMU [1J14 [IOCTAHOBKH U
pelIeHr A CTaHJAPTHBIX 1 MTHHOBAIMOHHBIX 3a/a4 HpOCl)CCCPIOHEUILHOﬁ JCATEIIBHOCTH,

-KpUTEPHUN COOTBETCTBUSA MOJTYUEHHBIX PE3YJIBTATOB [NOCTABJIEHHBIM CTAHAAPTHBIM U MHHOBAIITMOHHBIM 3aJa4aM;
-OCHOBHBIC METO/Ibl aHAJIN3a HpO6J’ICMHI)IX CI/ITyaHI/Iﬁ M CIIOCOOBI KX BBIABJICHUA,

-OCHOBHBIE METOIBI OIpejieieH!s TPOOesIoB B MH(OpMaLnH, a Tak e OCHOBHbIE METOABI IPOSKTUPOBAHMS AJIS MX
yCTpaHEeHusl;

-OCHOBHBIC Bl HCTOUYHUKOB I/IH(l)OpMaHI/II/I, KpUTEpHU OLICHKU HAJIC)KHOCTU UCTOYHUKOB I/IH(i)OpMaHI/II/I;
-METOIbI BBIABJICHUA HpO6)’IeMHbIX CI/ITyaLlI/Iﬁ 1 UX PpEIIEHNUA Ha OCHOBE CUCTEMHOI'O 1 MEXIUCHUIIMHAPHOI'O MOAX00B.

HokeH ymeTs:

-(bopMyJIMpOBaTh CTAHAAPTHBIE ¥ MHHOBAIIMOHHBIE 33241 MPO(PECCHOHAIBHON JIESTEIbHOCTH;

-[IPUMEHATD CI)yHHaMeHTaI[bHLIe " MPUKJIAAHBIE MEAUITUHCKHE, €CTECTBEHHOHAYYHbIC 3HAHUA [JIA IIOCTAHOBKU U pEHICHUS
CTaHJAPTHBIX U MTHHOBAIMOHHBIX 3aJa4 l'[pOCI)CCCHOHaJ'[bHOfI ACATCIIbHOCTHU,

-KPUTUYECKH PACCMATPUBATh BO3MOKHBIE BAPHAHTHI PELIEHNs 331a4 IPO(eCCHOHATIBHON AeATETbHOCTH;

-CUCTEMATHU3NPOBATH OCHOBHBIC l'[pO6J'[eMHI)IC CUTyallH, KPUTUYECKU OLICHUBATH U MIPOBOAUTDH KOPPEIALHNIO MEXKIY
COCTaBJIAIOIINMHA,

-BBISIBJIATH OCHOBHBIE IPOOEJTH B MH(OPMALIMHK /IS pellieHus POOIeMHON CUTyalluy M IIPUHAMATh PelIeHus Mo UX
JIMKBUIAIINHY;

-KPUTUYECKU OLICHUBATHb HAACKHOCTb PA3JIMYHBIX UICTOYHUKOB I/IH(ZI)OpMaHI/II/I Ipy pE€IICHUM 3a/1a4, UCTI0JIb3YA pa3JIMYHbIC
HNCTOYHUKH, CO6paTb HCO6XO)II/IM])IC JAaHHBIC U aHAJIM3UPOBATD UX;

-BBISIBJISATH IPOOJIEMHBIC CUTYaLIUH, pa3pabaThiBaTh U apryMEHTUPOBATH CTPATETHIO IS PEICHHS] IPOOIEMHbBIX CUTYaL|H.

,HOJ'DKCH BJIagCTh:

-HaBbIKAMU PCHICHNUA CTAHJAPTHBIX 1 MTHHOBAIMOHHBIX 3a/1a4 HpO(beCCPIOHEUILHOﬁ OEATCIIBHOCTH
-METOJaMU NPUMEHEHU A q)yHD,aMCHTaﬂbeIX W NIPUKJIAJHBIX MEAUIHUHCKUX, €CTECTBEHHOHAYYHbIX 3HaHHﬁ;

-HaBbIKaMU OLEHKU COOTBETCTBUS MOJYYEHHBIX PE3YJIbTATOB INOCTABJICHHBIM CTAHAAPTHBIM U MHHOBAIIMOHHLIM 3aJa4aM
HpO(l)eCCHOHaIIbHOfI OEATCIIBHOCTH,

-HaBbIKaMM aHaJIN3a, OIEHKU U BBIABJICHUA COCTABJIAIOIINX l'lpO6J1€MHI)IX cmyaunﬁ;
-HaBbIKaMU OIIPEACIICHUS HpO6€IIOB B I/IH(I)OpMaLlI/II/I 1 HaBbIKaMH UX YCTPAHCHU ]

-HaBBIKaMU OTOOpPA HaJeXKHbIX UCTOYHUKOB MH(OPMALIX U pabOTHI C IPOTUBOPEUNBON NH(pOpMALIel N3 pa3HbIX
UCTOYHHKOB;

-HaBBIKAMH BBISIBJICHUSI ¥ OLIEHKH IIPOOJIEMHBIX CUTYalUi, HABBIKAMHU CTPATErMuecKOro IIAHUPOBAHMS U COAEpKaTeIbHOM
apryMeHTalyy.

IIOH)KCH AEMOHCTPUPOBATDH CIOCOOHOCTh ¥ TOTOBHOCTD:

SAEKTPOHHBH
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- UCIIOJIb30BATh U IIPUMEHATH CI)yHHaMeHTaI[bHLIe " MMPUKJIAAHBIE MEAUTTUHCKHE, €CTECTBEHHOHAYYHbIC 3HAHUA [JIA
MOCTAHOBKHU U PEIIECHUA CTAHAAPTHBIX 1 MTHHOBAIITMOHHBIX 3a/1a4 l'[pOCI)eCCHOHaI[bHOfI JEATCIIBHOCTH,

-OCYILECTBIIATh KPUTUUECKHUI aHAIN3 IPOOJIEMHBIX CUTYallMii HA OCHOBE CHCTEMHOTO MOAX0/a, BHIPaOaThIBATh CTPATETHIO

IEVCTBUM;-—-

-UHTEPIIPETUPOBATH 3aKOHOMEPHOCTH B UBMEHEHNU CBOWMCTB JIEMEHTOB B CBSI3U C UX QJICKTPOHHBIM CTPOCHHUEM

(HOJ’[O)KGHI/ICM B nepnoanquKoﬁ CI/ICTGMC);

- POTHO3MPOBATh CBOMCTBA BEIIECTB Ha IPUMEPE OJHOTHITHBIX COSAMHEHNUH,

- AHAJIM3UPOBATH PE3YJIbTAThl SKCIIEPUMEHTA U ACIaTh 00O0CHOBAaHHbBIE IMPOTHOCTUYECKUE BbIBObI.

2. Mecro guctnmimasl (MoayJist) B ctpykrype OIIOII BO

Haunaast qucrmruiHa (MOAyJb) BKMoYeHa B pasaen "B1.0.20 ducturumast (Momym)" 0CHOBHOH MpodecCHOHANHOMN
obpazosatenbroi nporpammsbl 30.05.01 "Menununckas ounoxumust (MeauiuHCcKast OMOXUMUsT)'" ¥ OTHOCUTCS K 00s13aTebHOM

ygactu OIIOIT BO.
OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. O6'beM qUCHHMILIMHBI (MOYJIsI) B 3a4€THBIX €JHHHIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€eHHbIX Ha
KOHTAaKTHYIO PadoTy 00y4JaloIuxcsi ¢ Npeno/jaBareJiemM (Mo BHAaM y4eOHbIX 3aHATHI1) 1 HA CAaMOCTOSATEJLHYIO

padoTy odyuarommxcsa

OO0111ast TPYIOEMKOCTh AUCIMILUIMHBI COCTABJIAET 6 3a4eTHHIX(bie) enuHuIl(bl) Ha 216 vaca(oB).

KonrakTHast paboTa - 76 yaca(oB), B TOM umcIie JeKiun - 16 yaca(oB), npakTuueckue 3ansartus - 0 yaca(oB), 1abopaTopHbie
padoTs! - 60 yaca(oB), KOHTPOJIb CAMOCTOSITEbHON paboTHl - O Jaca(oB).

CamocrositenbHas padota - 104 yaca(oB).
KouTposns (3auét / x3amen) - 36 yaca(oB).

Popma MpomMeRyTOYHOr0 KOHTPOJIS JUCLMILIMHBL: 3K3aMeH B 1 cemectpe.

4. Conep:xaHue QUCHHUILIAHBI (MOAYJIsI), CTPYKTYPHPOBaHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHieM 0TBeJeHHOro Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YaCOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa B TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOM Pa6oThI 0 JUCHUILINHE (MOIYJIIO)

Bujabl 1 yachl KOHTaKTHOI PadoTHI, Camo-
HX TPYJ0EMKOCTb (B 4acax) CTOS-
N Pazgeant qucuuminnbt / Ce- lexuun, lexuun(lIpaxTu-[[IpakTu-JIadopa-/Iaopa-| TeJIb-
MoayJs MECTP| Bcero | B 3J. | YeCKHe | YeCKHe |TOPHBIE [TOpHbIe | Hasd
¢dopme BaHsaTHA,| B 3J. [padoTbl,| B 3. pa-
Bcero | cpopme | Bcero | cpopme | Oora
Tema 1. OCHOBHBIE TIOHSATHUS M 3AKOHBI XUMUH.
Crpoenue atoma. [leprioguueckas cucrema
1. [P PO 1 2 0 0 0 0 0 13
XUMHUYECKUX JIEMEHTOB.
Tema 2. OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
coelMHeHnH. Xumudeckas cBs3b. ['eomerpus
2. [cocA P 1 2 0 0 0 10 0 13
MOJIEKYJL.
Tema 3. XuMu4eckue peaklyi B paCTBOpax.
'upponms coneit.
3. | AP 1 2 0 0 0 16 0 13
OKUCIIUTETbHO-BOCCTAHOBUTEIBHBIE MTPOLIECCHL.
4. [Tema 4. KoMIuiekcHble COeTUHEHMS. 1 2 0 0 0 4 0 13
Tema 5. XuMuueckasi KHHETUKA U KaTaIu3
5. 1 2 0 0 0 10 0 13
Tema 6. Pu3NKO-XMMHYECKIE CBOMCTBA PaCTBOPOB
9JIEKTPOJIMTOB U HEJIEKTPOIUTOB. ["anbBaHNUECKUH
6. P P 1 2 0 0 0 10 0 13
a5ieMeHT 1 DJIC
Tema 7. OCHOBH XUMHUYECKON TEPMOTUHAMUKH.
7. (llepBblil ¥ BTOpO 3aKOH TEPMOAWHAMUKH. 1 2 0 0 0 6 0 13
SAEKTPOHHBIH
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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

Tema 8. Xumnueckoe paBHosecue. [TpuHIun
8 Jle-Ilarenpe. KoUTOUAHBIE CUCTEMBIL.
" |TloBepXHOCTHBIE SIBJIEHUS U aACOPOLMS

lToro 16 0 0 0 60 0 104

4.2 Cogep:xkanne JUCIHUAILIHHBI (MO IyJIs1)

Tema 1. OcHOBHbBIE IOHATHS H 3aKOHbI XUMHH. CTpOCHI/Ie aToMa. Hepl(IOI(l/l'-leCKaﬂ cCuCTeEMaA XMMHYI € CKHUX
9JIEMEHTOB.

[NousiTre 00 00IIel M HEOPraHUIECKOU XUMHUU. ATOM, MOJICKYJIa, HOHBI, paJIUKaJIbL. 3aKOH COXPAHEHHS] MACCHl M SHEPTHH.
Mouib, MOJsIpHast Macca. 3aKOH MOCTOSIHCTBA COCTaBa, COEIMHEHHU s TepeMeHHOro cocTaBa. I'a3oBble 3akoHbl: 'eii-Jlioccaka,
Boisa-Mapuotra, ABoragpo, 0ObeTMHEHHBIN ra30BbIi 3aKOH. [lapiuaibHble TaBJIeHUsI Ta30B. DKBUBAJICHTHBIC MACChl, 3aKOH
3KBUBAJIEHTOB.

[TmanerapHas mogpens atroma. [Toctynatel Bopa. BonHOBO# XapakTep IBMKeHUs 1eKTpoHa. KBaHTOBBIE YmCia, JEKTPOHHbIE
opouranu. 3anpet [Maymu. [IpaBuio I'yraa. DddexTsl IPOHUKHOBEHHSI U 9KPaHUPOBAHUS 1eKTpoHOB. KoruecTBo
3JIEKTPOHOB Ha YPOBHSX U MOLYPOBHSIX, IOCJIEI0BATEILHOCTD 3aM0JHEHUs UX ieKkTpoHamHu. [IpaBuia Kieukosckoro.
IIpoBasbl 3JEKTPOHOB.

D¢ peKTUBHBIE ATOMHBIE PANYChl, SHEPTUSI MIOHU3ALIUHU, CPOJCTBO.
[epuoamuecknii 3aKk0H MeHzeneeBa v IepHOINIECKasi CUCTEMa XUMUYECKUX JIEMEHTOB. BTOpUYHAs IEpHOANIHOCTb.

Tema 2. OcHOBHBIE KJIAacCChl HEOPTraHUYeCKHUX coeJuHeHnil. XuMnueckas cBsa3b. 'eomMmeTpust MoJIeKy.I.

OCHOBHBIE KJIACCHI HEOPraHn4e€CKux COCHHHGHHﬁI OKCUbl, TUAPOKCUbI, KUCJIOTbI, CPEAHUE, KUCJIBIE 1 OCHOBHLIC COJIU, UX
CBOfICTBa, MOJIy4YCHUE U HOMCHKJIaTypa.

Mertoast BaieHTHbIX cBsizert (MBC) u monekysisipabix opouranein (MMO). KoBasieHTHast HENoJIsipHast U MOJISIpHAsE CBSI3b.
MexaHu3m 0Opa3oBaHUs CBSI3M, CUTMa- U MU-CBsI3K. [ mOpuam3anms opouraieii, popma Moneky:1. FloHHas cBsa3b. CBOWCTBa
KOBJICHTHOW ¥ MOHHOH CBs3U. IossApHBIE M HeMoJIsIpHbIE MOJIEKYJIbL. [10oy1Apr3yeMocTh 1 MOJISApU3YIoIIee ASHCTBUE MOIEKYT U
VIOHOB.

Merton MonekynsipHbIx opouTaiel (MO): OCHOBHBIE TIOJIOXKEHHsI, CBSA3BIBAIOIIIE ¥ Pa3phIXJISAIONIIe OPOUTAIIN, KPATHOCTh
cBsi3u. TpexaseKkTpoHHast CBsi3b. MarHUTHBIE CBOMCTBA MOJIEKYJI.

MC)KMOJICKYHHPHLIC B3aHMO,I[€fICTBHH.
Tema 3. Xumuueckune pe€aKknym B pacrBopax. FI/IHPOJII/I3 coJeil. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE npomeccnl.

TerutoBble 3¢ dekTH pacTBopeHus BemectB. CompBatanys 1 rugpartaiyst. CHIbHbIE U c1a0ble SJIeKTPOIHUTHL. 3aKOH
paz6aBnenus Octanbia. [TorsTre o rugposmse coneid. pH B BOOHBIX pacTBOpax KUCJIOT, OCHOBAHHI H COJIEH.

OOMeHHbIE M OKHUCIIUTEIbHO-BOCCTAHOBUTE/IbHBIC PEaKIIMU B PaCTBOpax. BakkHeMIIne OKUCIUTEIN U BOCCTAHOBUTEIIH.
VpaBHUBaHUE peaklMil METOJJOM JIEKTPOHHOTO OajlaHca. DKBUBAJICHTHBIE MAaCChl OKUCIIUTEISI U BOCCTAHOBUTEJIS.

Tema 4. KoMmieKkcHbIe COeqHHEHMS.

Koopnunaimonnast teopust BepHepa. Komriiiekcoobpa3zosaTesib, JIUraHpl, KOOPIMHAIIMOHHOE YHCIIO, BHYTPEHHSISI U BHEIIHSISA
chepbl KOMIUIEKCHOTO coeinHeHus1. ['eoMeTpust KOMIUIEKCOB. JIeHTaTHOCTD JIUraHaoB. XenaTbl. BHYTpUKOMIUIEKCHbIE
coepuHeHus. HoMeHKIaTypa KOMITJIEKCHBIX coequHeHNi. MI30Mepus KOMIUIEKCHBIX coeMHeHU . [lucconuanys KOMIIEKCHBIX
COEJIMHEHUI B pacTBOpax, KOHCTaHTa HECTOMKOCTU. KOHCTaHTa yCTOMYMBOCTY KOMITJIEKCHBIX coeuHeHuid. OnucaHue
XUMUYECKOU CBSI3M B KOMILJIEKCAX.

Tema 5. XumMnueckass KHHETHKA M KaTaJan3

OCHOBHbIE TOHATHS] XUMUYECKON KMHEeTUKH. Onipenenenue ckopocTy peakiuu. Kunetnyeckue kpusble. Kunernueckue
ypaBHeHus1. OnpeiesieHre KOHCTaHThI CKopocTH peakuuu. [Topsanok peakunu. HeoGpaTumble peakuuy HyJlIeBOro, IepBOro 1
BTOpOTro MopsakoB. OmpesesieHne KOHCTAaHTBl CKOPOCTH U3 9KCIIEPUMEHTAIbHBIX JaHHBIX. MeTo/Ibl Olpe/ie/ieHus] opsiKa
peakuuu.

Bnusanue temnepatypbl Ha CKOPOCTb XUMHUecKux peakuuil. IIpasuio Banr-I'odda. Vpasuenue Appennyca. Pusndeckuit
CMBICJI ITPE/ISKCTIOHEHIIMAIBHOTO MHOKUTEJISI ¥ SHEPTUM aKTUBAWMK. MeToapl Onpe/ie/IeH!s] SHEPTUY aKTHBALUY.

Kartanuz. Onpenenenue karaauza. OOye NpUHIMILL KaTanu3a. Posb kataansa B XMMUM, OMOJIOTHHU 1 ITPOMBILITIEHHOCTH.
MexaHn3MBI KaTATUTHUECKUX peakiuil. ['omoreHHsIit katanus. I'ereporenHsiil katanu3. @epMeHTATUBHBIA KaTaIN3.
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Tema 6. Pu3HKO-XHMIYECKHE CBOHCTBA PACTBOPOB 3JEKTPOJHTOB M He3JIeKTPOJIuTOB. I'ajbBannve CKUi
ayaemenT 1 JJIC

Pu3NKO-XMMUYECKHE CBOMCTBA PACTBOPOB IEKTPOIUTOB M HEJIEKTPOIUTOB. THIbl KOHIIEHTpauuid. 3akoH Payins. [laBnenne
napa pa30aBJIeHHbIX pacTBOPOB. [laBjieHue rapa ujieajbHbIX U HeUIeaIbHbIX (peasibHbIX pacTBOpoB). TemmnepaTypa 3amep3aHust
Y KHIEHUs pa30aBIeHHbIX pacTBOPoB. OCMOTHYECKOE AaBJIeHHE pa30aBIeHHBIX PACTBOPOB.

OCHOBHBIE TIOJIOKEHUSI Teopun SHCKTPOHHTHHCCKOIZ aucconyanunu AppeHHyca. CreneHb SHCKTpOHI/ITI/I‘{CCKOﬁ Auccoluanuu,
CHUITbHBIE U CllaOble DJIEKTPOJIUTHI. VY nenvHast ¥ SKBUBAJIEHTHAS QJICKTPOIPOBOAHOCTDH JIEKTPOJIUTOB. 3akoH Konbpayma.
TloaBuXHOCTH HMOHOB; UX 3aBUCUMOCTb OT KOHUHEHTpPAIIUU U TEMIIEPATYyPbI.

[NonsTHe raqbBaHUYECKOro IeMeHTa. MeXaHi3M BO3HUKHOBEHHs JBOMHOTO JIEKTPUIECKOTO CJIOsl Ha IpaHuIe pasaena ¢as.
Snextponsl 1-ro u 2-ro popa. [IpaBuia onpesneneHns 3HaKa JIEKTPOJHOTO MOTEHIMAA U CXeMaTHYeCKOH 3aIicH
3JIEKTPOXUMIUYECKON sTUeiiki. Bo3HUKHOBEHHME MOTEeHIINAIAa Ha TpaHuIle pa3nena ¢a3. Ypasaenne Hepracra. 3IC snemenTa u
3JIEKTPOHBIE MOTeHIMANbl. TepMoqUHAMUKA IaTbBAHUIECKUX JIEMEHTOB.

Tema 7. OcHoBBI XUMHYeCKOI TepMoauHaMuKi. [lepBblii 1 BTOPOIi 3aKOH TePMO/IHHAMHKH.

MaKpOCKOHI/I‘{eCKI/IC CUCTEMBI U TCpMOILI/IHaMI/I‘{CCKI/Iﬁ METOJ UX OIMUCAaHMUA. TepMI/I‘{CCKOC PaBHOBECHUE CUCTEMBI.
TepMO)]I/IHaMI/I‘{CCKI/IC TMEPEMECHHBIC. TeMnepaTypa. HMHTeHCUBHBIE U 9KCTEHCUBHBIE BEJIMUMHBI. O6paTI/IMI)IC u HCO6paTI/IMbIe
ITPOLIECCHI. (DyHKHI/II/I COCTOAHUA U IEpEX0/a. ypaBHeHI/IH COCTOAHUA. ypaBHCHI/Ie COCTOAHUA UACATIBHOI'O Ira3a.

Teruiota U paboThl pa3IMyHOro poaa. PadoTa pacmmpenus 1uis pa3inyHbIX rpoueccoB. [IepBhIil 3aKOH TEPMOAMHAMUKH.
BryTtpenHsis sHeprus. DHTanbnms. 3akoH ['ecca u ero ciesncteust. CTaHAAPTHBIE COCTOSIHUS U CTaHIAPTHBIE TEIUIOTHI
XUMHIYECKUX peakuui. Terora cropanus. TemnoTsl 06pa3oBanus. 3aBUCHMOCTD TEIIOBOTO 3hekTa peakyuy ot
temnepatypsl. Popmyna Kupxrodda. 3aBUCHMOCTD TEIIOEMKOCTH OT TEMIIEPATyPhl M pacyeThl TEIUIOBBIX 3(P(PEKTOB peaKIyii.

Bropoii 3aK0H TepMOJMHAMUKY U €r0 pa3IMyHble (DOPMYIMPOBKU. DHTPONHUS M TEPMOJMHAMUYECKAsI BEPOSITHOCTh. Y paBHEHHE
Bosnbimana. Pabora u Teriora odpatumoro npotecca. MI3MeHeHne SHTPOIY B 0OpaTUMBIX X HEOOPaTHUMBIX IPOLIECCaX.
SHTponus Kak (YHKIMs COCTOsIHMS. I3MeHeHre SHTPOIMK B Ipolieccax HarpeBaHMs BEIIECTB, CMEIEHHsT UealbHbIX Ta30B,
npu (pazoBbix nepexonax. OObeAMHEHHOE BHIPaXKEHNE MEPBOrO M BTOPOro 3aKOHA TEPMOANHAMUKH.

Tema 8. Xumnueckoe papHoBecue. [Ipuniun Jle-IllaTeane. Koanougnasie cucrembl. [IoBepXHOCTHBIE SABJIEHHS 1
agcopouus

XuMuueckoe paBHOBecHe. 3aKOH AeficTBUs Macc. Mi3ameHeHue sHepriu ['n60ca B pa3IMyHbIX Mpolieccax. Y paBHEHUE W30TepMBI
xummudeckor peakimu. CranmaptHas sHeprus 'uo6ca xuMuveckon peakimu. KoHcTaHTa paBHOBecHs. Pa3inyHbie BUIbI
KOHCTAaHT paBHOBECUA U CBA3b MEXKY HUMMU.

3aBHCHMOCTb KOHCTAHT PaBHOBeCHs OT TeMIeparypsl. M3o6apa Bant-I'odda. Y paBHeHHEe N306aphl peakLuy.

TlonsTue o JUCTIEPCHBIX U KOJUIOUIHBIX CUCTEMAX. Knaccuquauun AUCTIEPCHBIX CUCTEM. MCTOI[I)I MOJIy4Y€HUA OUCTIEPCHBIX
CUCTEM. Knaccmbmcaunﬂ KOJUIOMIHBIX CUCTEM IO AUCIIEPCHOCTU U arpe€raTHOMy COCTOSHMUIO. KO&Fy.HHL[I/IH.

AJicopOLmsi: OCHOBHBIE IOHATHS M ONpezeneHusi. KonmuecTBeHHbIe CrIoco0bl BhIpaxeHust ancopouunn. PyHnaMeHTaIbHOe
ypaBHeHue ancopouru ['mooca. [ToepxHocTHOE HatshkeHue. CBoiicta [IAB. YpasHenue LlInmkoBckoro. Y paBHeHUe
Jlenrmiopa. Ypasaenue Ppeiinimxa-benexkepa. Poib aicopOIMOHHBIX POLIECCOB B MIPUPOJIE U TEXHHKE.

5. lepedeHb y4eOHO-METOAYECKOTO 00€eCIeYeHHS UIA CAMOCTOSITEJbHO Pa00THI 00yJarommxcs mo
JUCHUIINHE (MOLYJII0)

CamocrosiTenpHas padoTa 00yJalomMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYKOBOJICTBE ITpero/iaBaresisi, Ho 6e3
€ro HemocpeAcTBeHHOro yuactust. CamocrosTesnbHas paboTa MoipasaensieTcss Ha CaMOCTOSATENbHYIO0 paOOTy Ha ayIMTOPHBIX
3aHATUSIX M HA BHEAYIUTOPHYIO CAaMOCTOSITENIbHYIO0 paboTy. CamMocTosiTesbHast paboTa 00yJaloIMXCsl BKIIOYAET KaK MOJTHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEJbHBIX TeM (Pa3/esioB) JUCHMIUIMHBI, TaK U POpadOTKY TeM (pa3/iesioB), OCBANBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YJaIOIIMecs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSAIOT 33/1aHMsI, HAIIpaBJIEHHbIE Ha 3aKpeTUIeHNne 3HaHWI M OTpabOTKy YMEHHI U HaBBIKOB,
TOTOBSTCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSTEbHONH padoThl 00yUAIOIIMXCS perJlaMeHTHPYeTCs HOPMaTHBHBIMU IOKyMEHTaMHU,
y4eOHO-METOIMUYECKOI IUTepaTypoOil M SJEKTPOHHBIMI 00Pa30BATE/IbHBIMK PECYPCaMHU, BKIIIOYASL:

[Nopsiiok opraHU3aluK ¥ OCYIIECTBICHIS 00pa30BaTEIbHOM AeSATEIFHOCTH O 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHus - IporpaMmam OakajlaBpuara, mporpaMmMaM ClielMajuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIEH MPUKa30M
MunucTepcTBa HayKu 1 BhIcIero oopaszoBanus Poccuiickoit @eneparvin ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcrBa oOpaszoBanust Poccuiickoit @enepariu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIIMX YIeOHbBIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEHHEro pacrnopsjka (eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEkKJEHHs BBICLIIETO
npodeccroHanbHOro oopazosanus "Kazanckuii (ITpuBomkckuit) genepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaibHOro yHUBEpCUTETa
KoncnexT nexmmii mo kuaeTnke - https://shelly.kpfu.ru/e-ksu/docs/F_207400285/Lekcii_Kinetika_2020_Biokhimiki.pdf
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KoHcnekT jieKkuuil o Xumm4eckoi TepMoANHAMUKE -
https://shelly.kpfu.ru/e-ksu/docs/F966432833/Lekcii_Termodinamika_2020.pdf

JlaGopaTopHbIil MPaKTUKYM I10 00IIel XMMUK: yueOHO-MeToaudeckoe rnocodue / coct.: @.B. [lesitoB, P.P. Amupos, H.A.
VYrnaxoBud u ap. - Kazans: M3narensctBo Kazanckoro yausepcutera, 2021. - 64 c. - https://kpfu.ru/publication?p_id=252420

6. ®oH/] OLEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOYJII0)

DoH[ OIIEHOYHBIX CPECTB M0 AUCIUIUIMHE (MOJIYJTO) BKIIIOYAET OIIEHOYHBbIE MaTepUAaIbl, HAIIPAaBJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHIIMH, B TOM YFCJIe 3HAHWH, YMEHUI 1 HABBHIKOB. POH/I OIIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETO
KOHTPOJISl ¥ OLIEHOYHBIE CPEACTBA TPOMEKYTOUYHOHN aTTECTAIHH.

B choHJe OIIEHOYHBIX CPENICTB COAEPKUTCS CleayoInas HHPOPMAITHS:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHus 110 UCHUILINHE (MOYJI0);

- KpUTepHH OlICHUBAHUS C(DOPMUPOBAHHOCTU KOMITETEHITHI;

- MeXaHu3M (POPMHUPOBAHHMSI OIIEHKH 10 JUCHUIUTAHE (MOIYJIO);

- OMHMCAHUE MOPsAKA IPUMEHEHHS W IIPOLIEAYPHI OLIEHUBAHUS JIJIs KaXKIOTO OLCHOUHOIO CPE/ICTRa;
- KpUTEpHH OIICHUBAHUS JJTsI KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COAEPKAHNE OUECHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MPEABbABIACMBICE K ﬂCﬁCTBHHM o6yqa10mnxc;1, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pasIMYHbIX TUIIOB.

DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [IpumoxkeHun 1 K mporpaMMe JUCIUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXO0AUMOM JJIsI 0CBOEHHS JUCIMILINHBI (MO XYJIs)

OcBoeHMe TUCIMILTMHBL (MOJIYJIsl) MPEAINoJaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIIbHOM y4eOHoM nTeparypsl. Jluteparypa
MOXeET OBbITh JOCTYIHA OOYYAIOIIMMCS B OTHOM U3 IBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Y€PE3 JIEKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY 1oroBopos ¢
MPaBOO0JIAATE MM,

- B leyaTHOM BuJe - B Hayuno# 6ubnmnoreke um. H.U. Jlo6aueBckoro. OOyyalomiecs noayyaoT yueOHyIo TMTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUIIAMU T0JIb30BaHKsI HayuHoi GUOIMOTEKOM.

DJIeKTPOHHbIE N3AHUSI JOCTYITHBI AUCTAHIIMOHHO M3 JII000H TOUKM MPY BBEAEHUN 00YJaIOIIMMCsI CBOETO JIOTHHA U ITapoJIsi OT
JIMYHOTO KabuHeTa B cucteMe "DIIeKTPOHHBIH yHUBepcuTeT" . [1pn NCTionb30BaHIM TTEYaTHBIX N3AaHUN OMOIMOTEYHBIN (hOHT
JIOJDKEH OBITh YKOMIUIEKTOBAH MMM M3 pacuerta He Menee 0,5 sx3emruisipa (uist ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIUTEepaTyphl U He MeHee (0,25 sK3eMIuIsApa JOMOIHUTEIBHON TUTEpaTypsl Ha
KaXJ0ro 00y4alolierocst U3 4nciia Jiull, OAHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCLUILINHY.

INepedeHb OCHOBHOI M IOTIOJHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBL (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHMILIAHBL. OH MOAJIEXUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTeIsIMU JEKTPOHHBIX U3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (ponaoB HayuHoii 6ubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKANIMOHHOM ceTn '"IHTEepHET'', HE00X0MMBIX [JIsI
OCBO€EHHUS JUCIUIIUHBI (MOTyJIsT)

Kapanerssan M.X., Ipakun C.J. O6m1ast u Heoprannieckasi Xumus -
http://chemistry-chemists.com/forum/viewtopic.php?f=9&t=18&p=1928#p1928

KOV .Xumuveckuii uHctuTyT M. A.M.ByTiiepoa. bubnmoreka - www.ksu.ru/f7/bin_files/Neorgan_Chimiya.doc
O6pazoBaTesbHbIN TOpTaJ 10 XUMuH - http://www.alhimik.ru/compl_soed/gl_1.htm

9. MeToandecKne yKa3aHHSA VI 00yJaIOMIXCs M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg paéor MeToanuyeckue peKOMeH alu

JICKIH MaTepI/IEU'[, 3aKOHCHCKTHpOBaHHHﬁ Ha JICKIUAX, HCO6XOHI/IMO PETYIAPHO HpOpa6aTI)IBaTI> " JOIIOJIHATH
CBCACHUAMU U3 IPYIUX UCTOYHUKOB JIMTEPATYPLI, IPEACTABJICHHBIX HE TOJIBKO B MIPpOrpaMMe AUCHUIUIMHBL, HO U B
NEPUONICCKUX U3JAHUAX.

HpI/I HU3y4YCHUUN NUCHUILIMHBI CHa4Yajla HCO6XOHI/IMO 10 Ka)K,HOI;'I TEeME IPOYUTATh PEKOMEHIOBAHHYIO JIMTEPATYPY U
COCTaBUTH KpaTKI/Iﬁ KOHCIICKT OCHOBHBIX HOHOXCHHﬁ, TE€PMUHOB, CBeHeHHﬁ, Tpe6yIOH_[I/IX 3allOMHMHaHUA U
ABJIAIOIIXXCS OCHOBOIIOJIAralolyMH1 B 9TO TeMe IJIA OCBOCHUA MOCJIEAYIOIIUX TEM KYypcCa. ,HJ'[H paclinpeHrA
3HAHUA 110 JUCHUIITIMHE PEKOMEHAYETCA UCIIOJIb30BATh I/IHTepHeT-pecypcm; ITPOBOJAWTD MMOUCKU B PA3JIMYHBIX
CUCTEMAX U UCIIOJIb30BATh MAaTEPpUAJIbI CaﬁTOB, PEKOMEHAOBAHHBIX MPEIOJaBaTe/IEM.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

J1ab0paToOpHbIE
padoThI

JlaboparopHasi paboTa - 3TO IPOBEICHHE CTYEHTAMH M0 3aIaHUI0 PENOJaBATEs WIH IT0 HHCTPYKIIUH OIIBITOB C
HCTIONIb30BaHUEM MPUOOPOB, TPUMEHEHHEM HHCTPYMEHTOB U IPYTMX TEXHUYECKUX MPUCHIOCOOIEHUI], T.€. ITO
M3yYeHHE KaKHUX-JIMO0 OOBEKTOB, SBJICHUI C MOMOIIBIO CEUATBHOTO 000PY/I0BAHUS.

Kaxnplil cTyieHT BefieT pabouyio TeTpajib, 0(hopMIeHHe KOTOPO# IOJKHO OTBEYaTh TpeOOBAHKIM, OCHOBHbIE U3
KOTOPBIX CJIE/IYIOIIHE:

- Ha TUTYJILHOM JIUCTE YKa3bIBAIOT MPeIMET, KYpC, IPYIILY, MOArPYIILY, (PaMIJILI0, UMsl, OTYECTBO CTY/ICHTA;
KaXK/Iy10 paboOTy HyMEpYIOT B COOTBETCTBHU C METOJANYECKUMH YKA3aHUSIMH, YKa3bIBAIOT JATY BBITOJTHEHHS
padoTH;

- TIOJTHOCTBIO 3aIMCHIBAIOT Ha3BaHUE PaOOTHI, 11€JIb U IPUHIIUIT METO/Ia, KPATKO XapaKTEePU3YIOT X0
IKCIIEPUMEHTA U OOBEKT UCCIIEOBAHMUS;

- Ip1 HEOOXOJMMOCTH MPUBOAT PUCYHOK YCTAHOBKU; PE3YJIbTATHI OMBITOB (DUKCUPYIOT B BHIIE PUCYHKOB C
00s13aTeJIbHBIMH MOAIUCIMY K HUAM, a TaKXe TaOIHUIIBI WM OMUCHIBAIOT CJIOBECHO (XapakTep opopMIieHHsT pabOThI
OOBIYHO YKa3aH B METOIMYECKHUX YKa3aHUAX K CAMOCTOSTEbHBIM paboTam);

- B KOHIIE KaX0i pabOThI JEA0T BBIBOJ WM 3aKJI0UEHHE, KOTOPbIEe 00CYKAAIOTCSI IIPH TMOIBEICHUN UTOTOB
3aHSATUSL.

Bce nepBuHbIe 3a1MCH HEOOXOIMMO Je1aTh B TETPAIH MO X0y IKCIIEPUMEHTA.

ITpoBeseHue 1a6OPATOPHO-MPAKTHIECKHIX PAOOT BKIIOYAET B ceOsl CIISTYIONHE STAIIBI:

- IOCTAHOBKY TEMbI 3aHATHI U ONpeeieHre 3a1a4 Ja00paTOPHO-IPAKTUUECKON paboThI;

- OIpejieIIeHUe MOoPsiIKa Tab0PaTOPHO-MPAKTUYECKOH pabOThI MITH OTHEJIBHEIX €€ STalloB;

- HEMIOCPE/ICTBEHHOE BBIMOJIHEHHE JTA00PATOPHOU/TIPAKTHYECKOM PabOThI CTYIEHTAMH M KOHTPOJIb 33 XOI0M
3aHATUI U COOJI0JICHUEM TeXHUKH Oe30MacHOCTH;

- IOJIBe/ICHHE UTOTOB JIAO0PATOPHO-IIPAKTHYECKOM padoThl U (POPMYIMPOBAHNE OCHOBHBIX BBIBOJIOB.

CaMOCTOsI-
TenbHas paboTa

JL1st MeToOM4IecKoro ooecredeHust ¥ pyKOBOJCTBA CAMOCTOSITEIbHON paboTOil B 00pa30BaTeIbHOM yUpeKACHUH
pa3pabaThIBaloTCs yueOHbIe MOCOOH S, METOANYECKUE PEKOMEHIAIMH TI0 CaMOCTOSITENIbHOM TOATOTOBKE K
Pa3IMYHBIM BUAM 3aHATUH (CEMUHAPCKIM, JTAOOPATOPHBIM, NPAKTHYECKMM H T.I1.) C YUYETOM CIIELHaIbHOCTH,
y4eOHOM TUCIUITIMHBI, OCOOEHHOCTEe KOHTHMHIEHTA CTYASHTOB, 00beMa 1 COAEPKaHHsI CaMOCTOSATENILHOM
paboTsl, OpM KOHTPOJIS U T.I1.

CamocrosTesbHas padoTa MOXET OCYIECTBIISATHCS MHANBULYaIbHO WM TPYNIIAMH CTYIEHTOB B 3aBUCHMOCTH OT
e, 00beMa, KOHKPETHON TEMAaTHKU CAMOCTOSITEIbHON paboThl, YPOBHSI CIIOKHOCTH, YPOBHS IOATOTOBJIEHHOCTH
00YYaIOIIHXCSI.

Bunamu 3aanuii 11 BHEayAMTOPHOM CaMOCTOSITENILHOIM pabOTHI MOTYT OBITh: UTeHHE TeKCTa (YUeOHHKa,
MIEPBOUCTOYHHKA, JOTIOJIHUTENILHOH JINTEPaTyphl); COCTABJICHHE TUIaHA TEKCTa; rpadudeckoe n300pakeHne
CTPYKTYPBI TEKCTa; KOHCIIEKTUPOBAHHE TEKCTa; BBITUCKHU U3 TEKCTa; paboTa co CIOBAPSMH M CIIPABOYHUKAMH;
y4eOHO-ucceoBaTeNIbcKas paboTa; NCIONIb30BaHKE AyJHO- U BUJIEO3AIMCEH, KOMITBIOTEPHON TEXHUKU U
NHrepHeT-pecypcos u ap.

9K3aMCH

DK3aMeH MOXKET IPOBOAUTHCA B MMCbMEHHOM, YCTHOW WM cMelaHHo# ¢opme. IToAroToBka K 3K3aMeHy
MIPOBOJMTCS 10 JIEKIIMOHHOMY MaTepuaily, a TAK)Ke UCIIOJIb3yeTCsl OCHOBHASA U JOMOJHUTENbHAS JuTepaTypa. [Ipu
OTBETe Ha K3aMeHe HEOOXOUMO: IPOAYMAaTh U YETKO U3JI0KUTh MaTepuall; IaTh OIpe/ieIeHue OCHOBHBIX
MOHATUIL; aTh KPaTKOe ONUCAHUE SIBJICHUI; TPUBECTU PUMEPBHI

CryzieHTHl CaIoT 9K3aMeH B KOHIIE TeopeTndeckoro ooyuenus. K ak3ameHy noryckaercst CTyAEHT, BBITOJHHUBIINIA
B IIOJIHOM 0O0beMe 3aJlaHHs, IPelyCMOTPEHHbIE B paboyell IporpaMme. DK3aMeH 10 TEOPETHYECKOMY Kypey
MPOXOJUT B YCTHOH MM MUCBMEHHOM (popMe (ompefesnseTcs MpenojaBaTesieM) Ha OCHOBE MEPevHs BOIIPOCOB,
KOTOpBIE OTPaKaIOT CoiepKaHKue JEeNCTBYIOIeH paboyel MporpaMMbl yUeOHOM AUCHUTUIHBI.

10. IIepeyeHs H( OPMALMOHHBIX TE€XHOJIOTHIi, HCIOJIb3yEeMBIX IIPH OCYII€eCTBJEHHH 00Pa30BaTeJbHOr0 Mpoecca
o JUCHUILUIHHE (MO/IYJII0), BKJIIOYAs MepevYeHb MPOrpaMMHOro odecnedeHnss 1 uH( OPMAIUOHHBIX CIIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX ITPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IPOLiecca 10 JUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepedeHb MPOrpaMMHOr0 obecrieueHns 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITpEe/ICTaBIIeH B
[punoxennu 3 k pabovelt mporpaMme TUCITUTUIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0UMOIT /ISl 0CYI[EeCTBJIEHUSI 00Pa30BaTEJILHOTO
npouecca no JUCHAILINHE (MOIYJII0)

MaTepI/IaﬂbHO-TCXHI/I‘ICCKOC obecrieueHne O6pa30BaTCIII)HOI‘O nmponecca 1no AMCuUIIinHe (MOJIy)'[IO) BKJIIOYAET B ce0s cileaymomue

KOMIIOHCHTHI:
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TomertieHus VTSt CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUICKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTr "VIHTepHeT" 1 oOecrieueHueM JOCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBarenbHylo cpeny KOV.

VuebHble ayAUTOPUH AJIsI KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOebio (CTOJIbI
U CTYJIbS1).

Kommnblotep 1 npuHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.

MynsTUMeaniHAS ayAUTOPHSI.

12. CpeacrBa ajjanTanuu npenojaBaHusi JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalONUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,I[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOTHU, 06)161"1310]].[146
BOCIHIpUATHUE I/IH(l)OpMaL[I/II/I O6y‘{aIOHII/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/laHNe TEKCTOBOW BEPCHUU JII00Or0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXXHOI'O IPe0O0pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE TS pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpHﬁ MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTCPH JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U H306pa)K€HHﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsl 00YyUaIoIMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMAaIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOJTy4Yaad MH(POPMALMIO BU3YaIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHKE ITPOrPaMMHBIX CPE/ICTB, 00SCIIEUNBAIOIINX BOBMOKXHOCTh OCBOCHHSI HABBIKOB U yMEHHH, (hOPMHUPYEMBbIX
JWCUMIUTMHOM, 32 CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCJIE BUPTYaJIbHBIX JJAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHe JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH [UIs Tiepeaadyr MH(GOpMali, OPraHu3aliy Pa3iniHbIX (popm
WHTEPAKTUBHOW KOHTAKTHOW paboThl 00y4alolIerocs ¢ NpernojaBaTeieM, B TOM Yicie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI /151 IPOBEACHUS BUPTYAJIbHBIX JIEKLHI C BOZMOKHOCTBIO B3aMMOJCHCTBUS BCEX YYACTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBEICHNsI CEMUHAPOB, BHICTYIUICHUS C JIOKJIAaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEAEHUsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOM paboThl;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL OpraHnu3atn (1)OpM TEKYyHIEro u NIpoMeKyTO4YHOI O
KOHTPOJIA;

- YBEJIMYEHUE MIPOJOJIKUTENLHOCTU CIAUM 00YYAIOIIMMCsI MHBAJIMIOM WIIH JIUIIOM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3710POBbSI
(popm poMeKyTOUHOH aTTECTAIUHU 110 OTHOLIEHHUIO K YCTAaHOBJIEHHOH MPOIOJUKUTENPHOCTH UX CAAYH:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOANMOIO B MMCbMEHHOMI (I)OpMG, - He Oostee uem Ha 90 MUHYT;

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

- MIPOJOJDKUTENILHOCTY BBICTYIUIEHUST 00yYaIoIIerocsl pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MuHYT.

Iporpamma cocraiieHa B cootBeTcTBrM ¢ TpedoBaHusmMu PI'OC BO u yyeOHbIM m1aHoM 1o crienmanbHocty: 30.05.01
"MenuumHCKasa OnoxuMuAa' v crienpaiizaniy "MeguuuHckas onoxumus'.

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.20 Heopeanuueckas u ¢puskonnoudHass Xumust

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

CrennainsHocts: 30.05.01 - Meaunmnckad OMOXUMUA
Crenuanuzanys: MenunHckas 0MOXumus

KBammdukanus BbIITyCKHUKA: BPAY-OUOXUMUK

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHas JuTeparypa:
Jlureparypa o Heopranmueckast Xummu

1. Axmeros, H. C. O0mas u HeopraHuueckast Xumusi : yaeOHuk s By3os / H. C. Axmeros. - 12-e uzn,., crep. -
Cankr-IlerepOypr : Jlanb, 2021. - 744 c. - ISBN 978-5-8114-6983-3. - Tekcr : anekTpoHHsbii // JlaHb :
aJIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/153910 (aara obpamenus: 05.10.2022). - Pexum
JOCTYyIa: U151 aBTOPU3. TOJIb30BaTENeH.

2. Axmeros, H. C. JlabopaTopHble 1 CEMUHAPCKHUE 3aHSTH 110 OOLIEH N HEeOpPraHMYeCcKoW XUMHH : yyeOHoe rocodue / H. C.
Axwmeros, M. K. Asuzosa, JI. U. Bagpiruna. - 6-e u3g., crep. - Cankr-Ilerep6ypr : Jlans, 2022. - 368 c. - ISBN
978-5-8114-1716-2. - Tekcrt : anexTpoHHSIH // JIaHb : 351eKTpOHHO-OMbIMoTevHas cucrema. - URL:
https://e.lanbook.com/book/211658 (nata obpamenus: 10.10.2022). - Pexxum jrocTymna: uist aBTOpH3. TOJIb30BATEIICH.

3. Ceepmiosa, H. [I. O61ias 1 Heopranuueckasi XMMHUsl: SKCIIEpUMEHTAJIbHbIE 3aJa41 ¥ yIpakHeHus : yuyeOHoe nocooue / H. [1.
CeepaiioBa. - Cankr-IletepOypr : Jlanb, 2022. - 352 c. - ISBN 978-5-8114-1482-6. - Tekcr : anekTpoHHbIii // JlaHb :
3JIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/211316 (aarta obpamienus: 10.10.2022). - Pexum
JOCTyma: Jjisl aBTOPU3. MOJIb30BATENEH.

Jlurepatypa mo ®u3nueckoil ¥ KOJUIOUIHOW XUMHU

1. OcHoBbI (puznveckoit xumun. B 2 4 : yuebnuk / B. B. Epemun, C. U. Kapros, 1. A. Ycnenckas [u ap.]. - 5-e u3n., nepepad.
u fon. - Mocksa : Jlaboparopus 3Hanui, 2019. - 625 c. - ISBN 978-5-00101-633-5. - Tekcr : anexTpoHHsI# // JIaHb :
3/1eKTpOHHO-OnbmMoTeynas cucrtema. - URL: https://e.Janbook.com/book/116100 (mata obpamenus: 10.10.2022). - Pexum
JOCTyIa: AJi aBTOPU3. NOJIb30BaTEIEH.

2. Adpanacwes, b. H. ®dusnueckas xumus : yuebHoe nocodue / b. H. Adanacoes, 0. I1. Akynoa. - Cankr-IletepOypr : JlaHs,
2022. - 416 c. - ISBN 978-5-8114-1402-4. - Tekcr : 31eKTpoHHbII // JIaHb : 371eKTpOHHO-0MONMMOTeuHast cucrema. - URL:
https://e.lanbook.com/book/211037 (nata o6pamenus: 10.10.2022). - Pexxum Jroctyna: Juist aBTOpU3. TIOJIb30BATEIICH.

3. Hurmarymmun, H. T'. ®dusmueckas u kosutonHast xumus : yuye6Hoe nocodue / H. I'. Hurmarysutis. - 2-e u3[., ucnp. 1 Jo1l. -
Cankr-IletepOypr : Jlanp, 2022. - 288 c. - ISBN 978-5-8114-1983-8. - Tekcr : anexTpoHHsIi // JlaHb :
3JIeKTPOHHO-OMOmMoTeuHas cucrtema. - URL: https://e.Janbook.com/book/212168 (nata obpamenus:: 10.10.2022). - Pexum
JOCTYyIIa: JJIs1 aBTOPU3. M0JIb30BaTENIEN.

4. Meronuueckue pa3padOTKH K MPAKTUKYMY IO (PU3UYUECKOM U KOJUTOUAHOM xumun. s cryaentoB MHcTUTyTA
(byHRaMeHTaIbHOWM MeAUIMHBL U OuoJioruu: yuyeoHo-meroandeckoe nocodue / 10. A. Jlucuipia, M. A. 3uranimmH, B. A.

CupotkuH, JI. 3. Mananosa. - Kazans: Kazan. ya-1, 2013. - 108 c. - Tekcr : anexktponnsiil. - URL:
http://libweb.kpfu.ru/ebooks/07-ICH/07_054_A5-000445.pdf (nara obpamienus: 28.04.2020). - Pesxxum JOCTYyHA: OTKPBITHIM.

JonoJHUTeJbHAS JUTepaTypa:
Jlurepatypa no Heoprannveckoit Xumuu:

1. Eropog, B. B. O6uiast xumus : yue6Huk [uist By30B / B. B. Eropos. - 2-e u3n., crep. - Cankt-IlerepOypr : Jlanb, 2021. - 192
c. - ISBN 978-5-8114-6936-9. - Tekcr : anekTpoHHbid // JIaHb : 31eKTpOHHO-OMbOIMoTeYHas cucrtema. - URL:
https://e.lanbook.com/book/153684 (nara obpamenus: 10.10.2022). - Pexxum jroctyna: Juist aBTOpU3. TOJIb30BATEIIECH.

2. Crach, H. ®. Beezenne B xummuio : yaebHoe mocodue mist By3oB / H. ®. Crace. - 2-e u3n., crep. - Cankr-Iletepoypr : JlaHb,
2022. - 140 c. - ISBN 978-5-8114-8927-5. - Tekcr : aneKTpoHHbIH // JIaHb : 371eKTpoHHO-0MOMMoTeuHast cucrema. - URL:
https://e.lanbook.com/book/185344 (nata o6pamenus: 10.10.2022). - Pexxum octyna: JUist aBTOPH3. TOJIb30BaTEIEH.
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3. Cracp, H. ®. Pemenue 3agau o o6mieit xumun : yuebHoe nocooue / H. ®. Cracp, A. B. KopiyHos. - 3-e uzg,., crep. -
Cankr-IletepOypr : Jlanb, 2022. - 168 c. - ISBN 978-5-8114-2274-6. - TekcT : anekTpoHHbIi // JIaHb :
3JIeKTPOHHO-OMOmMoTeuHas cucrema. - URL: https://e.Janbook.com/book/212360 (nata obpamenus:: 10.10.2022). - Pexum
JOCTYyIa: [JIsl aBTOPU3. MOJIb30BaTENIeH.

Jlurepatypa mo Ou3mueckoi U KOJUIOUIHOW XUMIH:

1. Bynanos, B. B. Xumrmueckas tepMoauHamuKa : yaeoHoe nocooue / B. B. Bynanos, A. 1. Makcumos. - 3-e u3n., cTep. -
Cankr-IlerepOypr : Jlanp, 2022. - 320 c. - ISBN 978-5-8114-2271-5. - Tekcr : aneKTpoHHsli // Jlanb :
3JIeKTPOHHO-OMOIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/209705 (nata o6pamenus: 10.10.2022). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BATENIEH.

2. bBynanos, B. B. Xumuueckas kuneTuka : yueObHoe nocodue / B. B. Bynanos, T. H. Jlomogsa, B. B. PriOkuH. -
Cankr-IlerepOypr : Jlanb, 2022. - 288 c. - ISBN 978-5-8114-1542-7. - Tekcr : anekTpoHHsii // JlaHb :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.Janbook.com/book/211475 (nata obpammenust: 10.10.2022). - Pexum
JOCTyIa: 1J1 aBTOPU3. NOJIb30BaTEIEH.

3. Bousikos, B. A. Komnouanas xumusi. [IoBepXHOCTHBIE SIBJICHUSI U UCTIEPCHBIE CHCTeMBbI : yueOHuk / B. A. Boskos. - 2-e u3f.,
ucnp. - Cankr-IlerepOypr : JIanp, 2022. - 672 c. - ISBN 978-5-8114-1819-0. - Tekcr : anekTpoHHsIi // JlaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/212069 (nata o6pamenus: 10.10.2022). - Pexum
JOCTYTIA: IJTs1 aBTOPU3. TTOJIb30BaTENIeH

KTFOHH

PCHT

=

m'—]

Crpanyna 11 u3 12.

i

VHHE AHATVTAHEC AR SHCTE

imE

g



Iporpamma mucimrumas "Heopranudeckas u puskomtonaHas xumus'"; 30.05.01 "MeauiHCcKast OMOXUMUS" .

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.20 Heopeanuueckas u ¢puskonnoudHass Xumust

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

CrennainsHocts: 30.05.01 - Meaunmnckad OMOXUMUA
Crenuanuzanys: MenunuHckas 0MOXumMus

KBanmmdukanus BbIITyCKHUKA: BPAY-OUOXUMUK

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
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.
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