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1. HEJIX OCBOEHUA JUCHUIIJINHBI

Heabo wu3y4yeHust AUCHMILUINHBI  «PacyeTbl B XUMHH»  sIBJsIeTCH —
COBEPINICHCTBOBAHME 3HAHWNA W YMEHHH CTYJACHTOB II0 OCHOBHBIM CIOCO0aM peIIeHHUs
XUMUYECKHX 3a/1a4.

3aaum JUCIUILIAHEL:
- 00yueHHe OCHOBHBIM ,Han0o01ee OOIIMM PallMOHAIBHBIM IIPUEMaM PEIICHUS TUITOBBIX 3a]1a4;
- COBEpIIECHCTBOBAHHE MEXKITPEIMETHBIX CBA3EH AMCIUILUINH €CTECTBEHHOTO UK
(xumuu, Owonoruw, QU3IUKH, MaTEMATUKU)C IENbl0 Oonee  TIyOOKOro
MIPOrPaMMHOI0 MaTepHaa;
- ycuIeHHEe POeCCHOHATBLHOMN MOATOTOBKH Oy yIIMX YYUTEICH XUMUH B IJIAHE
MIPOBEICHUS KOJMYECTBECHHBIX PaCYETOB;
- pa3BUTHE TBOPYECKOT'O MBIIUICHUS CTYJACHTOB, aKTUBHOCTH M CaMOCTOSITCIILHOCTH, YCUJICHUE
CBSI3M TEOPHH C MPAKTHKOM;
- HMHTEJJICKTYaJIbHOEC BOCIHUTAHHE CTYJACHTOB HAa OCHOBE MCIIOJb30BaHHS YHHBEPCAIBHBIX MU
CIEIHALHBIX JEMCTBMM ITO3HABATEIILHOIO, JIOTMYECKOTO M 3HAKOBO- CHMBOJIMYECKOIO
XapakTepa Mpu U3y4eHUH 00bEKTOB XUMHUECKOM 1 3KOJIOTHUYSCKOW IPUPOJIBI.

IIporpamma Kypca oTpaskaeT OCHOBHBIE BOIPOCH METOIUKH O0YUCHHSI PEIIEHUIO PACYETHBIX
XUMHAYECKHX 3ajad, COJACPKaHHE KOTOPBIX OPHUEHTHPOBAHO HA MIKOJBHYIO HPOrpamMmy IO
XHUMHH.

dopmMupyembie TUCIUILINHON 3HAHUS U YMCHHS TOTOBST BBIMTYCKHHKA TaHHON
006pa30BaTEILHOM MPOrPAaMMBI K BBITIOJIHEHUIO CICAYIOIINX 0000MIEHHBIX TPYIOBBIX () YHKIIHI

(Tpy1OBBIX (PYHKIIHIT):

OCMBICJICHHUA

Taobnuya 1.1.

Kon u O060011eHHbIE TPY10BbIE QYHKIIUU TpynoBbie QyHKIIUU
HAUMEHOBaHHE Kon HaumenoBanne |YpoBeHb HaunmenoBanmue Kox [Yposenn
Nnpo¢hecCHOHAIBLHOI0 KBaJIupu (moxypose
cTaHjapTa Kaluu Hb)
KBaJIM(PUK
anuu

01.001 ITegaror Ilegaroruueckas OO1enegarornyeckas A/01.6

(memarornyeckas JIeSITeNbHOCTH TI0 ¢ynkuus. O0ydenue 6

NeATeIbHOCTD B MPOEKTUPOBAHUIO

P p BocnurarenbHast AJ02.6
JTONIIKOJIBHOM, peanu3anuu
JEeSITeTFHOCTD

HAYaJIbHOM 00pa3oBaTebLHOTO 6

ooueM, A mporiecca

OCHOBHOM 0011IeM 00pa3oBarenbHbIX 6

’ P PasBuBarormas A/03.6
cpeaHeM o01eM OpraHU3aInsgIX
JEeSITeTFHOCTh

00pa3oBaHNM) JIOLIKOJIBHOTO,

(BocnuTATEND, HavaJILHOTO O0IIEro, 6

YYHUTEIb) OCHOBHOTO 001IIeTO,

CpeIHero o0Iero
00pazoBaHuS




Ilemarormueckas
JIeITeIbHOCTh 110
MIPOECKTUPOBAHUIO U
peanmuzanu

OCHOBHEBIX
0011e00pa30BaTEIHLHBIX
porpamMm

Ilemaroruueckas
JIEITEILHOCTD 110
peanu3anuu IporpaMmm
OCHOBHOT'O M CPETHETO
o0riero oopa3oBaHus

B/03.6

2.010 Cnennajucr
10 NPOMBIILIEH-
HOM (papManum B
o0acTu Heeaeno-
BaHMIl JiekapcT-
BEHHBIX CPeACTB

[TpoBenenue paboT mo
UCCIICJOBAaHUSIM
JIeKapCTBEHHBIX
CpencTB

[Iposenenue paboT 1o
(hapMmareBTHICCKOM
paspaboTke

A/01.6

IIpoBenenuie u
MOHUTOPUHT
JOKJIMHUYECKHUX
HcCIeI0BaHNuN
JICKapPCTBEHHBIX CPENICTB

A/02.6

IIpoBenenuie u
MOHHUTOPHHT
KIMHAYECKUX
HCCIeI0BaHUN
JIEKapCTBEHHBIX
MpernapaToB

A/03.6

26.008
Crnenuajmncr-
TEXHOJIOT B 00J1ac-
TH MPUPOTA0OX-
PaHHBIX (3K0J10-
ru4ecKux) omo-
TEeXHOJIOT Uil

MOHUTOPUHT
COCTOSIHUSA
OKpYXarollen CpeIbl C
MIPUMEHEHHEM
MIPUPOOOXPAHHBIX
OMOTEXHOJIOTHI

1. OcyecTBieHne
9KOJIOTHYECKOW OIICHKH
COCTOSIHUA
ITOTHA/I30PHBIX
TEPPUTOPUIL U
BO3MOXHOCTH
IMPUMECHCHU A Ha HUX
TIPUPOTOOXPAHHBIX
OMOTEXHOJIOTHH

/01.6

4. OreHka pucka u
OCYILIECTBJICHUE MEP
MPOQUIAKTHKH
BO3HUKHOBEHHMS 0Yaros
BpEIHBIX OPraHU3MOB Ha
[IOTHAJ30PHBIX
TEPPUTOPHSIX C
IIPUMEHEHUEM
MIPUPOAOOXPAHHBIX
OHOTEXHOJIOT Uil

/02.6

7. PazpaboTka
MapKepHBIX CHCTEM U
MIPOTOKOJIOB ITPOBEAEHHUS
MOHHUTOPHHTA
MMOTEHITHAILHO OITACHBIX
01000BEKTOB

106.6

10. CocraBieHue
MIPOTHO3HBIX OIIEHOK
BIUSTHAS X03IHCTBECHHOMN
JIeSITEILHOCTH YeJI0BEKa
Ha COCTOSIHHE
OKPYXaIOIlEeH CPEeIbI C
MIPUMEHEHHEM
MIPUPOI0O0XPAHHBIX
OMOTEXHOJIOTUH

11. A
/04.6

12.




2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

JuciunnvHa OTHOCHUTCS K dacTd, (GopMHpyeMoW y4YacTHHKamMH 00pa3oBaTEIbHBIX
otHomeHud bioka 1, u3ywaercs B 3 cemecTtpe; HWHGOPMAIMOHHO W JIOTUYECKH CBSI3aHA CO
CICAYIOUMH AOUCHUIUIMHAMHA: MCTOAWKA NPCInoJaBaHUA XWMHHU, HCOPraHUYCCKasA XHUMWUA,

opranuveckas XuMusi, pusnueckas Xumus, GU3nKa, MaTeMaTHKA.

Taoauna 2.1.

Css3p JUCHHUILTHHBI «PacyeTnbl B XUMHM C NpeAmeCcTBY OIIUMHU JTUCHUIIVIMHAMA U
CPOKHM UX M3Yy4YCHUA

Kon JIMCIMIUTHHBL, TIPEIIECTBYIONINE TUCITUTUTIHE Cemectp
JICIATUTAHBI «PacdeTsl B XUMUWY
b1.0.10 MaremaTuka 1,2
b1.0.11 dusnka 1,2
b1.0.06 Heoprannueckas xumust 1,2

CBs13b AUCIUIIIMHBI «Pacuernl B XUMHH» C mocJICAYIOIIMMHU TUCHUIIVIMHAMHA U CPOKH
HX U3YyYCHUSA

Kon JIMCUMIUINHBIL, TOCIEYIOMNE 38 JUCLIUIUTMHON Cemectp
JTICLIUTUTAHBI «PacueTsl B XUMHUI»
b1.0.07 Opranuueckas XuMus 5,6
51.0.08 du3nyeckast XUMHS 5,6
b1.B.17 MeTtoauka nmpernogaBaHus XUMUAN 6
b1.B.02 Metoauka pereHus 3aa4 1o XUMUU 4

B pe3syabTare ocBOeHUSsI AMCHUILVIMHBI 00yYaIOIIHIICH JOJIKEH:

e 3HaTh:
- 3aKOHOMEPHOCTH TPOTEKAHHSI XUMUYECKUX PEAKIIHi, SKCTIEpUMEHTa, CHe(HUecKre
OCOOCHHOCTH  OTICJIBHBIX XHMHYCCKHMX TMPOIECCOB M  TPEBpAICHUN  BEIICCTB,

HCIIOJIB3YEMBIX B KOJIMYCCTBCHHBIX pacUCTax;



- Ka4eCTBEHHBIN U KOJMYSCTBEHHBIN COCTAB BEIIECTB.

- TpUEMBbI OIPeEICHHSI HAyYHOTO COJepKaHusl 00ydeHus! U TpeOOBaHUs rocy1apCT-

BCHHBIX O6pa30BaTeJ'II)HBIX CTaHapTOB,

e YMeTh:

- HCTOJB30BaTh COOTBETCTBYIOIME OTOOPAHHOMY COACPKAHUIO METOIbI OOYICHUS U
CpenCTB OOyUCHHS;

- OCYILECTBISATH KOHTPOJIb 32 YCBOCHUEM 3HAHHUN, TUArHOCTUPOBATh YCBOCHHBIE
XMMHYECKHE 3HaHUS U1 KOPPEKTHPOBATH MPOLIECC O0YUEHUs.
- ACII0JIB30BaTh HAYYHYIO TEPMHUHOJIOTHIO;
- - 1300pakaTh CTPYKTYPY PA3INYHBIX BEIIECTB;
- COCTaBJIATH (POPMYITY 110 Ha3BAaHHUIO U Ha3BaHUE IO CTPYKTYPHOI popmyiie;
- OOBSICHATH Ha KAUECTBEHHOM YPOBHE B3aUMOCBSA3b CTPOCHHSI U CBOWCTB MOJIEKYII.
- YCTaHABIMBATh B3aWMOCBSI3b CBOMCTB JJIEMEHTOB U COEAMHEHUH,  YCIOBUS

MIPOXOKIACHHS PEAKIMI IPU PEIIEHUN XUMAYECKON YaCTH PACYETHOM 3a/1a4M; BBIPAXKATH C

IIOMOLIbI0 YPAaBHEHUH ITPOUCXOSLINE TIPU 3JIEKTPOJIM3E PACIljIaBa WM PacTBOPA IEKTPOJINTA U

BBIYHCJIATH KOJIMYCCTBO BBIACIICHHOC HA JJICKTPOAAX,

e Buaaaern:
- HAaBbIKaAMHM COCTABJICHUA aJ'IFopI/ITMOB TUIIOBBIX 3aJ1a4.

- TEOPETUYECKUMH U MCUXOJIOTO-TI€IarOTMYECKUMH OCHOBAMH YIIPABJICHUS 00yICHHEM
XUMHH;

- OCHOBHBIMU HOHSTHSIMH XHMUHU;
- HaBBIKAMM MOUCKA U 00pabOTKU MH(OpMAIHIH;

3. KOMIIETEHIUH OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUSA JMCIUAITIJIMHBI

HpOI_IGCC HU3Yy4YCHUA JUCHUIIIIMHBI HAITPABJICH Ha (bOpMPIpOBaHI/IC QJICMCHTOB CJICAYIOIINX

komnereHmii B cootBerctBUM ¢ PI'OC BO u OIIOII BO mno paHHOMY HampaBiIEHUIO

MOATOTOBKHU:
Kon HaunmeHoBaHue Nuaukarop B pe3yibTaTte ocBOCHHS
KOMIIETEeHII KOMIIETCHIIM U HAOCTHKECHHSA AUCHHUILIMHBI 00y4Yaromuiics
UM KOMIIeTeHI MU JOJIKeH:
Yuueepcanvuvie komnemenyuu (YK) u unouxkamopwt ux docmuosicenus
YK-3 Crnoco0eH opraHuso- YK-3.1. [lonumaer 3HaTh — MeTOaUKH HOpMH-

BbIBATh U PYKOBOAUTHL | 3QPEKTUBHOCTH UC- pOBaHMA KOMaH/I; METOBI
padoToil KOMaH/bl, BbI- | II0JIb30BAHMs CTpaTe- pa3paboTKu KOMaHIHOH cTpare-




padaTbhiBasi KOMaH/I-
HYIO CTPaTeruio AJst

AOCTUKEHUS MOCTAB-
JICHHOH 1eJIn

UM COTPYTHUYECTBA
JUTS OCTHXKEHUS TI0-
CTaBJICHHOM 1ICJIH, OII-
peaenseT CBOIO POJib B
KOMaH/Ie

YK-3.2. [Tonumaet
0COOCHHOCTH TIOBEJIC-
HUS BBIJICIICHHBIX
CPYIIII JII0AEH, ¢
KOTOPBIMH PabOTaeT
/B3aIMOJICHCTBYET,
YUMTBHIBAET UX B CBOEH
NESTeTLHOCTH (BBIOOD
KaTeropuid rpymni Jio-
JIeH OCYIIECTBIAETCS
oOpa3oBarenbpHOI
opraHu3alyei B 3aBu-
CUMOCTH OT LeNei
MTOATOTOBKH — TIO
BO3PACTHBIM O0COOEH-
HOCTSIM, TI0 dTHHYEC-
KOMY HJIH PEIIUTHO3-
HOMY TIPHU3HAKY, COIIH-
ITBHO HE3aIUIIICHHBIC
CJIOM HACeJICHUS U
T.IL.)

YK-3.3. [Iporao3u-
PYeT pe3yiabTaThl
(mocnencTBus)
JIMYHBIX IEUCTBUU U
IJTAHUPYET MOCIIE0-
BaTEIbHOCTD IIaroB
JUTSL IOCTHOKEHUS
3aJTaHHOTO pe3yJbTara
YK-3.4. DpdexTuBHO
B3aUMOJICUCTBYET C
JPYTUMU YJICHAMU KO-
MaH/Ibl, B T.4. y9aCTBYET
B oOMeHe uH(popma-
ueH, 3HaHUSIMU 1
OTIBITOM, U TIPE3EHTAIIUU
pe3yabTaToB PabOThI
KOMaH bl

rud ¥ 3 PEKTUBHOTO PYKOBO/-
CTBa KOJUIEKTUBAMHU; OCHOBHBIE
TEOPHH JIUACPCTBA U CTHIIH
PYKOBOJCTBA.

YmMmeTb — pazpabaTbIBaTh
KOMaH/IHYIO CTpaTeruio; Gopmy-
JMPOBATH 3a/1a4u YIeHaM KO-
MaHJIBI IS TOCTIDKEHHS TIOC-
TaBJICHHOH LIeNN; TPUMEHSTh

3¢ (eKTUBHBIE CTHIIN PYKOBOJICTBA
KOMaH0H.

Buaagern: — ymeHuem
aHaJM3UPOBATh, IPOEKTUPOBATH U
OpPraHU30BHIBAaTh KOMMYHHUKAIMH
B KOMaHe AJIsl JOCTHKeHHMS TIoC-
TaBJICHHOH LIEH; METOIAMH
OpraHu3aluy U YIpaBIeHUs KO-
JIEKTUBOM.

Ilpogpeccuonanvuwie (I1K) komnemenyuu u uHOUKAMOPBL UX OOCHIUNHCCHUA




K-2

CrocodeH OKa3bpIBaTh
HH(}pOPMATMOHHYIO
MOAJIEPIKKY CIelna-
JINCTAM, OCYIIIECTB-
JISTIOIAM HAY4YHO-HC-
cJIeI0BATENbLCKHE
padoThI

MK-2.1. [IpoBoauT nu-
TepaTypHbIH MOUCK IO
TeMe, 3aJaHHOM crelua-
JUCTOM O0Jiee BBICOKOM
KBaJM(UKaIuu, c uc-
MOJIb30BaHUEM OTKPbI-
TBIX HICTOYHUKOB HH-
(dhopmaru xummyec-
KOTO TIpouIIs

MK-2.2. Cocrasnsier
KpaTKue 0030pHI 110
TEeMe Hay4YHO-UCCIIEeNI0-
BaTeJIbCKON paboThI

3HaTh: OCHOBHBIE 0a3bl JaHHBIX
XUMHYECKOTO MPOdHIIs, TepeueHb
HCTOYHUKOB HAYYHO-TEXHUYECKON
JIUTEPATyPbl, HOPMA-THBHBIX
METOANYECKUX MaTe-pUaioB
YMeTh: moOMpaTh HAYIHO-
TEXHUYECKYIO JUTEPaTypy, HOpMa-
THUBHBIE U METOJIMUECKUE MaTepHa-
JIBI TI0 MHGOPMAIOHHON Oe301ac-
HOCTH, pa3padarbIBaTh IUIAHBI U
MPOTpaMMBbl IPOBEACHHUS HAYYHBIX
HCCJIEI0BAaHUN U TEXHUYECKHUX
pa3paboToK Ui peleHns pas-
JMYHBIX 33734

Baanerb: HaBBIKAMU SKCIIEPUMEH-
TaJILHON OLEHKH 3alIMIIEHHOCTH
00BeKTOB HH()OPMATH3AIINH, TIO
3aJJaHHBIM METOJMKAaM TEXHOJIOTHU
00pabOTKH pe3yIbTaTOB, OIEHKH
MOTPEHIHOCTH U IOCTOBEPHOCTHU
pe3yJIbTaTOB U3MEPEHUM

4. OFbEM JJUCIIUIIUHBI 1 BUJbI YYEBHOM PABOThHI

Ta6auna 4.1.
O0beM IMCUMIUIMHBI M BUIbI y4e0HO# padoThI
Bun yueOHoii padoThl Bcero yacos 3
cemMecTp
OO6mmas TpyA0eMKOCTh TUCITUTUTHHBI 180 180
AyIuTOpHBIE 3aHATHS 162 162
Jlexuun 72 72
[IpakTuueckue 3aHATHI 90 90
CamocrosTenbHas paboTa CTyJ€HTOB 18 18

5. COAEP) KAHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX HJIM ACTPOHOMHNYEKHUX YACOB 1 BU1OB YYEBHbBIX

3AHSITUM

5.1. CTpykTypa u colep:KaHue THCUUIINHBI

Tadauua 5.1.




06111351 TPYAOCMKOCTb JUCHUIUINHBI COCTABJIACT 5 3a4eTHBIX CIVHUII, 180 gacoB

Buabl yueOHoii padorsl, ®opMBbI TEKYLIET0
Pa3nen BKJIIOUYASI CAMOCTOSITEIbHY 0 KOHTPOJIsI
Ne JAuCUMIUINHBI a padoTy CTYIEHTOB U ycneBaeMocTH (no
n/ § TPYA0EMKOCTH (B 4acax) HelenaAmM cemecmpa)
I s ®opma
@ MPOMEKYTOYHOM
aTTrecTalum (no
cemecmpam)
JIEKIIMS MIPaKT. cam.p.
CriocoObI BBIpaKEHHS
1 | KoHIIEHTpAITUH 3 12 16 2 cobecenoBaHme
pacToBpOB.
Kunernueckue
o | 3aKOHOMEpHOCTH 3 10 10 4 Kontponbhas pabota
[IPOTEKAHUA Ne 1
XUMUYECKHX PEaKLU.
PaBHOBecue B
3 | pacTBOpax 3 12 14 2 cobecenoBaHme
3JIEKTPOJIUTOB.
4 | KoMmieKkcHbIe cou 3 8 12 2 Konrp OHJI\}?? padora
PaBHOBecue B
5 | PacTBopax 3 10 14 4 KonTponbhas pabota
TPYAHOPACTBOPUMBIX Ne 3
COJIECH.
OKuCIUTENHHO-
6. | BOCCTaHOBHUTEIILHBIE 3 12 14 2 cobecenoBaHue
peaKIu.
7 O06o061eHne 3HaHUN 3 8 10 2 Kontponbhas padota
" | DO IUCLUIUIAHE. Ne 4
HToro: 72 90 18

5.2. Coaep:xxkanue TUCHUILTUHBI «PacueThl B XMMH I

Pazgen 1. KonuenTpamusi pacTBopoB

Cnoco0bl BbIpaKeHUs] KOHLUEHTPALMM PacTBOpPOB. MeTonbl pelieHus 3aJad  Ha
MIPOLICHTHYI0, MOJISIPHYIO M HOPMAJIbHYIO KOHILIEHTPAIUH.

Pa3nes 2. Kunernueckne 3aKOHOMEPHOCTH POTEKAHUSA XUMHUYECKHUX PeaKIHii.

Kunernka XuMH4YeCKHX peakuuii, paBHoBecue, Karaamu3. Pemenwe 3amad c
WCIIOJIb30BAHUEM TOHATHH: CKOPOCTh XMMHUYECKOH PEaKIMW; KOHCTAHTHI CKOPOCTH; IMOPSIOK
peakuuy; KOHCTaHTa pPABHOBECHS; BIHMSHHE TEMIIEpaTypbl Ha CKOPOCTh PEaKIMH; SHEPTHUs
aKTHBAIIMM peakuuu; Karaiau3 (BbruuciieHus:: KOHCTaHTBI CKOPOCTH M TOPSAKA PEaKIHM;
OHCPrurM aKTHBAaUM W MTOPCAIKCIIOHCHIHUAJIBHOTO MHOXUTCIIA B YPABHCHUHU AppeHI/cha;
M3MEHEHHSI CKOPOCTH PEAKIMU NPU U3MEHEHHUW TEMIIEPATyphl; aKTUBHOCTH U CEJIEKTUBHOCTH
KaTaJlnu3aTopa).




Pazgen 3. PapHoBecHe B pacTBOpax 3JIEKTPOJIMTOB.

PaBHoOBecHe B pacTBOpax 3JIEKTPOJIMTOB. Peuienue 3aa4 ¢ UCIOJIb30BAHUEM ITOHSATHMN:
aKTUBHOCTb M KO3(Q(UIMEHT aKTUBHOCTM HMOHOB B pAacTBOpax; YOHCTaHTa U CTENEHb
Jucconuanum, aKTHBHOCTb HOHOB, KOZ-)(i)(I)I/II_II/IeHT AKTUBHOCTH, MOHHOC IMPOU3BCIACHUC BOJbI;
pH; runponus coneil; KOHCTaHTa TMIPOIN3a; Oy(epHbIE PACTBOPHIL.

Pa3gea 4. KoMIieKCHBIE COJTH
PaBHoBecue B pacTBOpPax KOMILIEKCHBIX coJiel. PenieHue 3a1a4 Ha ONpeesieHne COCTaBa
KOMIUIEKCOB M UX MOBEJICHHUE B pACTBOPAX.

Pa3znen S. PaBHoBecHe B pacTBOpax TPYAHOPACTBOPUMBIX COJIeil

PaBHOBecHe B pacTBOPBX € y4YyacTHEeM TPYJIHOPACTBOPUMBIX cojiell. Pemienue 3amau c
WCIIOJIb30BAHUEM  TOHSATUH: pPacTBOPUMOCTb, IPOU3BEJCHUE PACTBOPUMOCTH. Y CIIOBUS
pacTBOpPEHUS OCAIKOB TPYAHOPACTBOPUMBIX BEIIECTB.

Pa3nen 6. OxkucnTe 1bHO-BOCCTAHOBHUTE/IbHbIE PEAKIIUH.

PaBHoBecue B OKHCJIUTECJIbHO-BOCCTAHOBUTECIbHbBIX PC€aAKIHUAX. CHCI_II/I(bI/IKa
OKHCIIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ, MMPOTCKAOIMUX B pacTBOpax. HaHpaBJIeHI/ISI
IMPOTCKAHUA OKHUCIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ. (DOpMBI NpEaACTaBICHUA

CTAaHAAPTHBIX  BJICKTPOIHBIX IIOTCHIIMAJIOB, y4aCTu€ paCTBOPUTCIIA B OKHCJIHUTCIIBHO-
BOCCTAHOBUTENBHBIX TMpolleccax. BrusHue Ha SJIEKTPOAHBIM MOTeHHHan o0pazoBaHUs
MaJIOPACTBOPUMBIX COEIUHEHHUIA.

Pa3gea 7. O0001mIeHe 3HAHU MO TUCIUTIINHE
Penienne KOMOMHUPOBAaHHBIX 3a]1a4.

6. OBPA3OBATEJIBHBIE TEXHOJIOT' U

N3ydyeHne TeOpeTHUEeCKOro MmaTepuana OCYIIECTBISETCS C IMOMOIIBIO 3JIEKTPOHHBIX
CpeICTB O0yUYeHUS TIPU HEMOCPEACTBEHHOM MPOYTEHUH IAHHOTO MaTepUaia JEKTOPOM.

Jns  OLEHKHM OCBOGHMSI TEOPETHUYECKOr0 MaTepualia CTYJEHTaMH HCIOIb3YIOTCA
TPaJWLIMOHHBIE THUCHbMEHHBIE U YCTHBIE KOHTPOJIbHBIE MEpONpUATHS  (KOJUIOKBHYMBI,

KOHTPOJIbHBIE Pa0OTHI).

7. NEPEYEHb YYEBHO-METOJINYECKOI'O OBECIIEYHEHUA JJI51
CAMOCTOSTEJBHOM PABOTHI OBYUAIOINXCA MO JUCHUATIJIMHE

CamocTodaTenbHass pabdoTa CTYJEHTOB 10 KypCy MpHU3BaHAa HE TOJIBKO 3aKpemisiTh U
yrIIyOJsTh 3HAHUS, MOJYYEHHBIC HAa ayJUTOPHBIX 3aHATHUSAX, HO U CIIOCOOCTBOBATh Pa3BUTHIO Y
CTYJCHTOB TBOPYECKUX HABBIKOB, MHUIIMATUBbBI, YMEHUIO OPraHU30BaTh CBOE BPEMs.

[Ipy BBINOSHEHUM IUJIaHA CAMOCTOSITENILHOM pabOThl CTYIEHTY HEOOXOJIWMO H3YyYUTh

TEOPETUYECKH MaTepuasl, He TOJIbKO B Yy4eOHMKaX W y4eOHBIX MOCOOWSAX, YKa3aHHBIX B



O6ubnuorpaguyeckux CHUCKaX, HO M TO3HAKOMUTBHCS C MNYOJMKAUAMH B MNEPUOIUYECKHX
W31aHUSX.

[lo pemenuro 3amad CTyAEHTBHI JODKHBI IPEJIOCTABUTH DPEIICHMS YKa3aHHBIX 3a1ad ¢
MOSICHEHUSIMHU, TUIAHOM PELLCHMUS.

[IpoBepka BBINOJHEHMS IJIaHA CaMOCTOSATENIbHOW pabOThl MPOBOAUTCS HAa MPAKTUUYECKUX U
WHJIVBHUYaJIbHBIX 3aHATUAX

[locne OKOHYAaHMA W3YYEHMSI KaKIOM TEMBbl CTYIEHThl MpPOXOJAT  cobecenoBaHUE,

BBITTOJIHAKOT KOHTPOJIBHBIC pa6OTbI.

7.1. IlepeueHb-y4eOHO-METOIMUECKOTO OOECTICUEHUS TSl 00YUAIOMUXCS IO TUCIIUIUIAHE:

1. Heopranuueckass xumus. B 3-x tomax. Ilog pen. FO.JI.TperwsikoBa. T.l:®usuko-
XMMHUYECKHE OCHOBBI HEOpPraHudeckoil xumuu: YueOHMK 111 BVY3oB. — M.:
N3natensckuit neHTp «Akagemusi», 2004. — 240 c.

2. Koposun H.B. u ap. O6mas xumust. Teopus u 3amaun: yaeObnoe mocooue mjas1 BY3oB. —
6-oe uzn. — Cankr-IlerepOypr: Jlans, 2022. — 492 c.

3. ApnamnukoBa E.M. COopHUK 3a7a4y MO HEOPraHMYECKOW XUMUH. : ydyeOHoe mocobue. —
2-e u31.. — M.:Axkagemus, 2010. — 208 c.

4. Moxo A.M. Coopuuk 3amay mo obmeil xumun [DimexktpoHHbIi pecypc] — Kemepogo,

2012. — 155 ¢. — Pexxum mocryma: https://e.lanbook.com/book/44374.

7.2. Yka3zanus JJIA 06y11a101111/1xc51 10 OCBOCHHIO AU CIUIIIIMHBI

Taoauna 7.1.

Coaep:kaHue cCaMOCTOSATENLHOI PaGoThHI 00yYaIOLINXCS

Homep | Temwi/éonpocui, svinocumvle na camocmoamenvroe | Kon-6o | @opmel pabome

paszoena usyueHue yacog
(memwi)
L cobeceoBaHme
CriocoObI BEIpXKEHHSI KOHIIEHTPAIIUH PacTOBPOB. 2
Kunetnyeckue 3aKOHOMEPHOCTH POTEKAHUS 4 cobeceoBaHNe
2. XUMHUYECKHUX PEAKIIUM.
3. PaBHOBecHe B pacTBOpPax 3JIEKTPOJIUTOB. 2 cobecenoBanue
4. KoMIuIeKCHBIE COIH 2 cobeceioBanue
5. . cobeceloBaHKE
PaBHOBecHe B pacTBOPax TPYAHOPACTBOPUMBIX COJICH. 4
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6. cobeceqoBaHNe
OKHUCIINTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIINH. 2

7. . cobecenoBanue
O0001IeHNe 3HAHUN 110 TUCIIAILINHE. 2 A

8. OHEHOYHBIE CPEACTBA UIsI TEKYHIET'O KOHTPOJIA YCIIEBAEMOCTH U
IMTPOMEKYTOYHOU ATTECTALIUA

Ilpumepnulit Komniekm 3a0aHuil 014 KORMPONAbHBIX PAOOMm

Bapuanm 1

1. B pactBope cepHoii kuciotsl Maccoi 200 T U MaccoBoil nojel KUcioTel B HEM 4, 9 %
pPacTBOPWIM IIMHK /10 TPEKPAIEHUs PeaKUu. BBIYuciInTh 00BeM BBIIETUBIIETOCS BOIOPOAA
MpHU H.Y.

2. Yepez 1 m 18% - HOoro pactBopa cynbdara meau(ll) (p = 1,12 F/CM3) nponycTmd 23,2 1
cepoBojopona (H.y.). Kakoe BemectBo BbIMaJio B OCagoK W KakoBa ero macca?

3. PactBop, comepxamuit 34 r AgNO3, cMEIIMBAIOT C PACTBOPOM, COJAEPIKAILUM TaKylO XKe
maccy NaCl. Becp nm Hutpar cepebpa BcTynur B peakuuio? Ckonbko rpammoB AgCl
MOJTYYHJIOCH B PE3YJIbTaTe PEaKIIun?

4. Kakoii 06beMm anieTuiieHa (H.y.) MOKHO MOTY4YUTh B3aumoeicTBueM Bojsl ¢ 0,80 kr CaC,?

5. Ilpu nporyckaHuM Haja KaTaiau3aTopoM cMmecH, cocrosuier u3z 10 moneit SO, u 15 monen
O3, obpazoBarock 8 moneit SO3. Ckonbko Moiei SO, 1 Oy He BCTYIUIIO B PEAKITHIO?

Bapuanm 2

1. CocTaBUTh ypaBHEHUSI peakUUid MOJYYCHHs XJIOpUIa MarHus: a) AeMCTBUEM KUCIOTHI HA
MeTas1; 0) JeHCTBUEM KUCIIOTHI HA OCHOBAHHUE; B) IEUCTBUEM COJIM Ha COJIb.

2. [Ipu HEKOTOPOU TemrepaType NaBlIeHUe ra3a, 3aHuMaromero oosem 3 1, paBHo 93,3 klla
(700 MM prt. cT.). Kakum cTaHeT naBieHHe, €CJIM, HE U3MEHSS TeMIEPaTyphbl, YMEHBITUTh 00BEM
rasa 1o 2,8 n?

3. Berancnuth MOJEKYISpHYIO Maccy OeH3oJ1a, 3Hasi, 4To Macca 600 M1 ero mapoB npu 87°C
u naBnenuu 83,2 klla pasua 1,30 r.

4. TInoTHOCTH ra3za mo Bo3ayxy paBHa 1,17. OnpenenuTs MOJIEKYIIPHYIO MaccCy Tasa.

5. IIpu B3anMo1eicTBIUM U3BECTHSIKA MAacCOM 2 T' ¢ COISTHOM KucnoToi Beiaensercs 403,2 mu
CO; (pu H.y.). BerancanTs MaccoByIO J0J10 HEKapOOHATHBIX MPUMECEH B U3BECTHSIKE.

Bapuanm 3

1. Haitnurte popmyiy BemecTBa, €Cii €ro INIOTHOCTH IO BOIOpoLy paBHa 49,5, a cocTaB
BbIpaXkaeTcsl B MpolieHTax: yraepoaa — 12,12 %; kuciopona — 16,16 %; xmopa — 71, 72 %.

2. Haiinmute ¢popMyny BeIlIecTBa, HIMEIOIIETO cOCTaB: yriaepoaa — 93,75 %; Bomopona — 6,25
%. [110THOCTB 3TOrO BEeniecTBa Mo BO3AYXY paBHa 4,41.

3. Ilpu MOTHOM CrOpaHUU COSAMHEHUSI CEPBI C BOJIOPOIOM 00pa3yeTcs BO/Ia U TUOKCHL CepPBI
Maccamu 3,6 T 1 12,8 T. COOTBETCTBEHHO. Y CTaHOBUTE (hOPMYITy HCXOJTHOTO BEIIECTRA.

4. K pactBopy, conepxkamiemy cynabdar sxenesa (111) maccoit 40 r mpubaswim pacTBop,
conepxkantuit NaOH maccoii 24 r. KakoBa Macca oOpa3oBagiierocs ocaaka?

5. K pactBopy, comepkamemy Xiopun Kaiblust maccod 0,22 T, mpuOaBHIU pacTBOp,
cojaeprkanuii HUTpar cepedpa maccoi 2,00 r. KakoBa macca o6pa3oBabmierocs ocaaka? Kakue
BellecTBa OyyT HaXOUThCS B pacTBOpe?
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Bapuanm 4

1. Pemmmre 3agauy anredpandeckuM u rpadudeckumu crocodamu: CMech XJIOPUI0B HATPHS
u kaims maccoil 0,245 r pacTBOpWIM B BOJIE M Ha MOJYYECHHBIM PacTBOp MOACHCTBOBAIN
pacTBOpoM HUTpaTa cepebpa. B pesynbrare peakuuu odpazoaincs ocanok 0, 570 r. Beruucnure
MaccoBble 710U (%) XJIOpUI0B HATPUS U KaJlUsl B CMECH.

2. IlpoBenuTe aHAIM3 M COCTaBHTE AITOPUTM PEIICHUS CIEIYIOIMUX 3a1a4: a) Kakoit 00beM
Bojopoaa (mpu H.y.) BBIIECIUTCA TpH pacTBOopeHWUH B Boae 28 T nutua? 6) B 300 mu Bombl
OITYCTHJIM KyCOUEK JIUTHs Maccoi 28 r. PacTBop kakoro BemiecTsa noaydmin npu 3toMm? Kakosa
MaccoBas J10J151 B pacTBope?

3. K 1 1 Boger mob6asneno 0,2 momb CuSO; wu 0,5 mMomb CuSO4e5H,0. Ompenenute
MaccoByto Joito CuSO4 B % B MOJIy4YeHHOM pacTBOpE.

4. B kak1X MacCOBBIX OTHOIICHUSX Hal0 cMemaTh 8 % u 35 % pacTtBopsl s nonydeHus 18
% pactBopa? CKOIBKO TpPaMMOB KaXIOTO M3 HCXOIAHBIX PacTBOpPOB TpeOyeTcs s
npurotosieHus 450 r cmecu?

5. PemmTe 3amady: a) COOTHOIIEHHEM MacC BEIIECTBA, 0) CpaBHEHHEM MacC BEIECTBA, B)
CHocOo0OM TIPUBE/ICHUS K €AMHUIIE U T') C UCIIOJIb30BAaHHUEM BEJIIMYMHBI «KOJIUYECTBA BEILECTBAY.
Kakoii o6wem (mpu H.y.) okcumma yrieponaa (IV) HeoOXoauMO MPOMYCTUTH Yepe3 pPacTBOP
TUAPOKCUIA Oapust, 9To0bI MOMy4duTh 19,7 kapOoHata Oapus?

Kpurepun oneHkn oTBeTa CTyJAeHTa NP BHINIOJHEHUH KOHTPOJIbLHON padoThI

Onenka TpeGoBaHus K 3HAHUAM

OTJIINYHO anBeneHm ITOJIHBIC HpaBI/IJ'II)HBIe pemeHI/m, OTBCTHI FpaMOTHO
apryMEHTUPOBaHbI

XOPOIIIO JOTMYIIEHbl HE3HAYNTEIbHBIC TOTPEITHOCTH MPU OTBETaX Ha BOMPOCHI,

apryMeHTaius Obljia He IOJTHOM

YAOBJICTBOPUTCIIBHO B orBeTax Ha HCEKOTOPBIC BOIIPOCHI HOIIYIICHBI l"p}I6LIe OHII/I6KI/I, 4aCTb
BBIBOZOB HEC apryMCHTHPOBAaHA UJIKM apT'YMCHTUPOBAaHA HECIIPABUIJIbHO

HeynosiaeTBoputesbHo | OtBeThl Ha 50 u Gosnee % BOMPOCOB OMIMOOYHBI, OOJIBIIMHCTBO
BBIBOJIOB HE API'YMEHTHPOBAHBI WM APT'yMEHTUPOBAHBI HEIIPABUIIBHO

Ilpumepnsvie eonpocwl K 3auemy

1. CmocoOsl BBIPAXKXCHUA KOHIICHTPpAlIUU paCTOBPOB.

no

Kunerrka xumuueckux peakiuii. CKOpocTbh XUMHUYECKUX PEAKIIUA U €TO
3aBUCHUMOCTD OT Pa3JIMYHBIX (DAKTOPOB.

Koncranra ckopoctu. Iopsanok peakunu. I[IpuBectu npumepsl.
XuMmunyeckoe paBHOBecHe. Y cioBus cMelieHus. KonctanTta paBHOBeCHs.
Teopust aKTUBHBIX CTOJIKHOBEHUW. Y paBHEHHE AppeHHyCa.

N3meHeHune CKopoCTH peakyy Mpyu U3MEHEHUU TEMIIEPaTyphI.

No ok w

Karamus. Karanusarop. 'oMOreHHbI 1 reépeoreHHbIN KaTaau3bl.
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1.

8. Teopuu karanusa.

9. AXTHUBHOCTH U KOI(PPHUIIMEHT aKTUBHOCTH HOHOB B PacTBpax.

10. KoHcTaHTa ¥ CTENEHb JUCCOIMAIIIH.

11. Nonnoe npousBeeHue BoAbl. pH, THAPOIN3 coeil, KOHCTaHTa THIPOIN3a.

12. BydepHble pacTBOpEI.

13. Kommutekcubie coequuenus. Teopust Beprepa. Tumbl. Juccormarusi.
[Ipumenenue k.c.

14. PacTBOpUMOCTb, IPOU3BEIEHNE PACTBOPUMOCTH.

15. YcnoBus pacTBOpeHMsI 0CaAKOB TPYJHOPACTBOPUMBIX BEIIECTB.

16. OxkucauTeNnbHO-BOCCTAaHOBUTENbHBIX peakuuii. Teopust OBP. Tursl.

17. HanpaBnenus npotexanus OBP.

18. ®opmbI TIpeIcTaBICHUS CTAHIAPTHBIX MJIEKTPOIHBIX TTOTCHITHAIOB.

19. Yyactue pactBopurens B OBIL

20. BnusiHue Ha 57IeKTPOIHBINA TOTEHIIMAT 00pa30BaHUs MAIOPACTBOPUMBIX
COCIMHECHUM.

Ilpumeput 3a0au K 3auemy

Kapmouka 1

Pewumo cnoco6om nponopuyuu u npugedenuem K eOuHuye:
Ckounbko Menu (B rpammax) coxepkutcs B 20 T megHoTo Oecka Cu,S?
BonoTucTyro KUCIyto NOYBY JUIsl HOBBIIIEHUS] YPOXKAMHOCTH U3BECTKOBAIN MOJIOTHIM
M3BECTHSKOM, WJIM MeJIOM, BHOCS B cpeaHeM Ha 1 ra 3,5 T CaO. Ckoapko Mena (B KT)
HY>KHO OBLTO BHECTH JIsl 3TOro Ha | ra, cuuTas Al MPOCTOTHI, YTO MeJl COCTOUT U3
gyrucroro CaCO3?
PaccunTaiite, kakyto maccy (B r) 25% pacTBopa COJSHOM KHCIOTBI HEOOXOIUMO
B3SITh ISl PEAKIIUH €€ C JKeJIe30M, YTOOkI nmony4dmiock 10 1 Bogopoaa (H.y.)

Kapmouka 2
Pewump anzebpauueckum, apugpmemuyeckum u paguueckumu cnocovamu:

Kakoii 00beM pacTBOpa CEpHOW KHCIOTHI IUIOTHOCTHIO 1,8 T/MI ¢ Maccoi moineit
H,SO,4 88% Hamo B3sTh AT MPUTOTOBIEHUS pacTBopa KUCIOTHI o0bemMoM 300 M u
IUIOTHOCTEIO 1,3 r/mn ¢ MaccoBoii goneit H,SO4 40%?
K cMecu mopomkoB agiOMHHHS H JKele3a Maccod 8 TrpamMm 00aBUIM H30BITOK
pactBopa coisiHOM KuciotThl. [Ipu sTomM BeImenuics ra3 oobemom 4,48 i1 (H.y.).
CKOJIbKO rpaMMOB aJIOMUHUS U JKeje3a ObUIO B UCXOIHOM cMecu?
IIpu BoccTaHoBieHUs1 BogopoaoM cmecu okcuaa xenesa (1) u oxcuna xenesa (I11)
Maccoil 148 r momyumnm skene3o mMaccod 112 r. Ompenenure Maccel Kaxaoro H3
OKCHJIOB B CMECH.
Kaxkoit 06bem pacTBOpa ¢ MaccoBoil moneir cepHor kuciaotel 60% (riorHocTs 1,5
I/MJT) ¥ pacTBOpa ¢ MaccoBOM JoJei cepHoit kucaotsl 30% (moTHOCTH 1,2 T/MIT) HaIO
B3STh ISl TOJYYEHUs] pacTBopa cepHoil Maccoi 240 r ¢ MaccoBOM J0Jield KHUCIIOTbHI
50%.

Kapmouka 3

Pewums ¢ nomowypio cmexuomempuueckux cxem:

Ckonbko 70%-0¥ cepHON KUCIOTHI MOIXY4YHUTCS U3 upuTa Maccoit 200 Kr, €Clii BBIXOA
cepHolt kucnotel 80%?

13



2. Ckonbko Kr 60%-HOW cepHOM KHUCIOTBI MOXXHO MOnyduTh u3 800 Kr cepHOro
KOJIY€/IaHa, €CIIM BbIXOJ CEpHUCTOrO raza 98%, a cepuoro anruapuna 96%?

3. Ckonbko Kuijorpamm 55%-HO# a30THOM KHCIIOTHI MOIydaeTcs u3 1 T aMMuaka, eciu
BBIXOJ IPOAYKTa OKHUCIIEHHS B KOHTAaKTHOM ammapaTte gocturaer 95%, a BbIxon
KHCJIOTHI B MOTJIOTUTEIBHBIX KOJOHHAX cocTaBisieT 94%?

Kapmouka 4
Pewiums, ucnonv3zysa comoewvie popmynvi:
1. Macca ko166 BMecTUMOCTBIO 750 M1, HanmoJiHeHHOU npu 27°C KUCIOPOJ0OM, paBHA
83,3 r. Macca myctoit konosl coctaBnset 82,1 r. Onpenenute JaBieHUE KHCIOPOIaA.
2. Kakoit o6nem 3aiimer 1 kxr Bo3ayxa mipu 17°C u maBnenun 101,33 xl1a?

Kpumepuu OUECHKU omeema Ha 3aueme

Ounenka Kpurepun orera

3auTeHo I'myOokoe u Xxopolee 3HaHHE W MMOHHMMAaHHE MpPEaMETa, B TOM
YUCJI€ TEPMHUHOJIOTMM W OCHOBHBIX TIOHSTHH; TEOPETHUYECCKUX
3aKOHOMEPHOCTEH;  (DAaKTUYECKUX  JIAHHBIX;  OOCTOSTEIbHBIH,
JIOTMYECKUH ¥ TpaMOTHBIA OTBET BO BpeMs CHa4yd 3a4eTa;
yIETbHBIA BEC OIMMOOK IMPH KOHTPOJIHHOM TECTHUPOBAHMHM — HE
ooitee 50%.

He3auTteHo Cnaboe 3HaHHE OCHOBHOWM TEPMHHOJIOTHH, TCOPETHICSCKHIX
3aKOHOMEPHOCTEH, (PaKTHYECKUX JAHHBIX, OIMUOOYHBINA OTBET HA
3aueTe; YACIbHBIN BeC OMMOOK MPU KOHTPOJIBHOM TECTUPOBAHUH —
6omee 50%.

9. VYYEBHO-METOJNYECKOE 1 ”THOPOPMALIMOHHOE OBECITEYEHUE
TACIHATLITAHBI

9.1. YueOnas qureparypa

a) OCHOBHAafl JMTepaTrypa:

l.Heoprannueckass xumus. B 3-x Tomax. Ilog pen. FO.Jl.TperwsikoBa. T.l:®usuko-

XMMHUYECKHE OCHOBBI HEOpraHuueckod xumuu: YueObnuk ana BVY3os. — M.:

Wznarenbckuil neHTp «Akanemus», 2004. — 240 c.

2. Koposun H.B. u ap. O6mas xumust. Teopus u 3a1aun: yuebHoe nocodue 1t BY30B.
— 6-oe u3n. — Cankr-IlerepOypr: Jlans, 2022. — 492 c.

3.ApnamnukoBa E.M. COopHuk 3a7a4 M0 HEOpraHMYECKOH XUMUU. : yueOHOe nocodue.

— 2-e m31.. — M.:Axagemus, 2010. — 208 c.
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4 Moxo A.U. Coopuuk 3amau 1o obmieit xumun [AaekTpoHHsiid pecype] — Kemeposo,

2012. — 155 ¢. — Pexxum pocryma: https://e.lanbook.com/book/44374.

0) JOmOJHHTEIbHAS JUTEpaTypa:

1. Apxkasenko JI.H. Jlns yero kmaccupuuupoBaTh pacyeTHbIC 3a/1a4. — XUMHUA B IIKOJIE,

Ne3, 1995.

benses H.H. O cucreMHOM MOX0/1€ K pEICHHIO 3a/1a4y. — XUMHs B 1ikoiie, NeS5, 1998.

3. TI'mopmozos IL.A., Peicc B.II. IIpoBepounsie pabotel mo xumuu. — M.:IIpocBenienue,

1987.

Kymnape A.A. YuuMmcs pemats 3aaaun no xumun. — M. :Illkona-npecc, 1996.

5. Ilrpemmnep I''M. Meroauka peuieHusi pacyeTHbIX 3aaad no xumuu 8-11 k1. — M.:
IIpocsemenue, 1998.

N

e

9.2. UHTepHeT-pecypchl

http://c-books.narod.ru/pryanishnikovl_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004

NoogakrowhE

9.3. IIporpammHoe odecneyeHue

YHHUBepcUTeT 00ecreueH He0OXOJUMBIM KOMIUIEKTOM JIMIIEH3HOHHOTO U CBOOOTHO
pacrpocTpaHseMoro NporpaMMHOr0 0OECIICUeHHs], B TOM YUCJIE OT€YECTBEHHOI'O MPOU3BOCTBA.

Kaxxapiit oOyuaromuiicss B TeueHUE BCETo nepuoia o0yueHus: o0ecrnedeH HHANBUAYalIbHbIM
HEOTPaHUYCHHBIM JTOCTYIIOM K JICKTPOHHOU WH(GOPMAIMOHHO-00Pa30BaTEeILHOM Cpeie
YHHUBEpCUTETA U3 JIFOOOH TOUKH, B KOTOPOIl UMeeTCs AOCTYI K MH(QOPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHOM ceTu «VIHTepHeT» Kak Ha TEpPUTOPUU YHUBEPCUTETA, TAK U BHE €€.

VYHuBepcutrer o00€CreueH CIEAYIOMUM KOMIUIEKTOM JIMIIEH3MOHHOTO IMPOTPAaMMHOIO
obecrieueHus.
1. JluuensmoHHOE MporpaMMHoOe obOecreueHune, ucnoybdyemoe B Uurl'y
1.1. Microsoft Windows 7
1.2. Microsoft Office 2007
1.3. Tlporpammusiii kommuiekc MMUC “Busyansnas Ctynus TectupoBanus”
1.4. ArtuBupycnoe I10 Eset Nod32

1.5. CnpaBouHo-nipaBoBasi cucrtema “['apant”

Hapsiny ¢ TpaaMiMOHHBIMU U3IAHUSAMU CTYIEHTHI U COTPYIHHUKU UMEIOT BO3MOKHOCTD
M10JIb30BATHCS AJIEKTPOHHBIMH ITOJHOTEKCTOBBIMM Oa3aMH JaHHbIX:

Tabnuya 9.1.
Ha3Banue pecypca Ccbuika/noctyn
DJeKTpoHHas OMOIMOTeKa OHIaiH «EnnHOE OKHO K http://window.edu.ru
00pa30BaTeIbHBIM PECYPCaM»
«ObpazoBaTenbHbIN pecype Poccrny http://school-collection.edu.ru
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http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
http://window.edu.ru/
http://school-collection.edu.ru/

®denepalibHBIN 00pa30BaTEIbHBIN OPTAT: YUPEIKICHUS,
nporpammsl, ctanaaptel, BY3b1, Tectel EI'D, TA

http://www.edu.ru —

®denepanbHbIi IEHTP HHPOPMAIIMOHHO-00pa30BaTEIHHBIX
pecypcoB (DILINOP)

http://fcior.edu.ru -

OBbC "KOHCVYJIbTAHT CTYAEHTA". DnekrporHas
OMOIMOTEeKa TEXHMYECKOTO By3a

http://polpred.com/news

WznarenbctBo «JlaHby. D1€KTpOHHO-O0MOINOTEUHAS
cucreMa

http://www.studentlibrary.ru -

Pycckas BupTyanpHasi OubInoTeKa

http://rvb.ru —

W3narensctBo «JlaHby. D1eKTPOHHO-OMOIMOTEUHAS
cucreMa

http://e.lanbook.com -

ExxenenenpHUK HayKu U oOpa3zoBanus FOra Poccun
«AxaneMus»

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunas asiekrponnast OubimoTeka «e-Library»

http://elibrary.ru/defaultx.asp -

DnexTpoHHO-0mbmmoreyHast cucrema IPRbooks

http://www.iprbookshop.ru -

DNeKTPOHHO-CIIPaBOYHAsl CUCTEMAa JOKYMEHTOB B cepe
obpaszoBanus «Mupopmuo»

http://www.informio.ru

HNudopmannonHo-mnpaBoBas cucreMa «l'apant»

CereBas Bepcusi, JOCTyIIHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATUBHOMN
cetu Uarl'y

DnexTpoHHO-0nOIHoTeuHast cuctema «HOpaitT»

https://www.biblio-online.ru

10. MATEPHUAJIBHO - TEXHUYECKOE OBECIIEYEHHUE

T CHUTIIAHBI

- JICKIIUU
- BAPUAHTHI 33JIaHUM JIJIs1 KOHTPOJBHBIX padoT
- BOIIPOCHI ISl coOeceI0BaHuUs

- BOIIPOCHI AJId 3a4CTa

11. METOAUMYECKHUE YKA3AHMUSA JJIS1 OBYUYAIOLIUXCSA 110 OCBOEHUIO

JTUCHUTINHBI

Teopernueckunit MaTepras AUCIMILUIMHBI U3y9aeTCs B TEUCHUE OJHOTO CEMecTpa 10 BCEM
(¢opmamM 0Oy4eHHS B COOTBETCTBHM C y4eOHBIM IuTaHOM. CaMOCTOSATENIbHAs BHEAyIUTOpPHAS
paboTa CTYICHTOB O0eCIeYeHa AICKTPOHHBIMH y4eOHO-METOJHUYECKUMH pecypcamu (CucTeMa
Moodle), BO3MOKHOCTBIO OOILIEHHSI CTYICHTA C MPETOAaBaTeNIeM TIOCPEICTBOM IEKTPOHHON

MOYTHL, OCTYIIOM B Internet.

OCHOBY TEOPETHYECKON MOJATOTOBKM MO JHUCIMIUIMHE COCTABISIOT JIEKIIMH, KOTOpPbHIE
MPEACTABISIOTCS CUCTEMAaTHYECKU B COYCTAHMM C CEeMHHApCKUMHU. (OCHOBHBIE YYCHHS U
BJIQJICHUS OTPaOATHIBAIOTCS U 3aKPEIUISIFOTCS Ha CEMUHAPCKUX 3aHSATHUSX.

AyauTtopHble 3aHATHA (JICKIIUH, CEMHHApPhl) OOBEAMHEHBI C CaAMOCTOSATEIBHON padoToi
CTYICHTOB, a TaKXe 3aJlaHUsSIMH, KOTOpBIC BBIIAET TperojaaBaresb, depe3 cucreMy Moodle.
B pamkax Tekyiiei arTecTaliu CTyICHTOB OLEHUBAETCS MO CIEAYIOIIUM KPUTEPHUSIM:
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http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
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http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

- MOJIHOTA OTBETOB Ha TEOpPETUUYECKHUE BOIIPOCHI JACIUTITUHBI;
- TpaBWIBHOCTH OTBETOB Ha BOMNPOCHI MW 3aJaHUS TMPAKTHYECKON HAMpaBICHHOCTH;
- AKTUBHOE y4acTHE Ha MPAKTUYCCKUX 3aHITHUSX.

Meroandeckue yKazaHUST K CEMHUHAPCKUM (MPAKTHYECKUM) 3aHATHSAM. [OTOBSCH K
CeMHUHAapy, CTYACHTHI JOJKHBI:

- TI03HAKOMHUTHCS C  PEKOMEHJOBAaHHOW  JUTEpaTypod IO 3aJlaHHON  TeMme;
- TIO3HAKOMHTHCA CO CIOCOOAaMHU pEIICHUS pacCUeTHBIX 3aJad [0 TeMe CEeMUHapa;
- MPEeTyCMOTPETh CIIOPHBIE MOMEHTBI.

[Ipy moAroTOBKE, CTYAEHT JOKEH IPABIJIBHO OIIEHUTH BOIPOC, KOTOPBIM OH B3ST IS
BBICTYIUICHHSI K CEMHUHAPCKOMY 3aHATHIO. HO 1711 TOro 4TO OBI MPaBUIILHO W YE€TKO OTBETHTH Ha
MOCTABIICHHBI BOMPOC HEOOXOAMMO TMPABWIBHO YMETh TOJB30BaThCS y4eOHOH, U
JIOTIOJIHUTEILHOM JIMTEPaTypOH.

[Tepedens TpeGoBaHMl K TI000OMY BBICTYIUICHHIO CTY/ICHTA IPUMEPHO TAKOB:

- pacKpbITHE CYIIIHOCTH POOJIEMBI WU perieHus 3a/1auMu.
- METOJIOJIOTHYECKOE 3HAaueHUEe JI1 MPOPECCHOHATBLHONM W IMPAKTHUYCCKOW JEATCIbHOCTH.

BricTyruieHne cTyaeHTa JODKHO COOTBETCTBOBAThH TPEOOBAHHMSAM JIOTHKH, YETKOE U

apryMEHTUPOBAHHOE, C UCIIOIb30BAHUEM MOHATUM, 3aKOHOB U METOJIOB..
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Pabouast mporpamma IucHMIUIMHBI «PacdeTel B XMMHMH» COCTaBJI€Ha B COOTBETCTBHU C
tpeboBanusiMu PI'OC BO mo cnenmansHoctd  04.05.01. «DyHmameHTanpHas W MPUKIATHAS
XMMHUSI», YTBEPXKICHHOTO TMpHKa3oM MuHHCTEpcTBA 00pa3oBaHMs W Hayku Poccuiickoit
®enepaunu ot 13 mronsa 2017 r. Ne 652

[Iporpammy cocTaBuia:

CT. TIper. Kadeapbl XUMUHU SnxopoeBa M.A.

PaGouas ImporpaMma yTBEp:KACHA Ha 3aCCAaHUN Ka(be):[pbl XUMHNHU

IIporokon 3acemanuss Ne 8  or « 22 » anpens 2026 r.

Pabouast mporpamma o1o0peHa yueGHO-METOJUUECKUM COBETOM XUMHUKO-OMOIOIMYECKOTO
¢dakynbrera

ITporokoi 3acemanuss No . 6 or « 28 » _ampens 2026 r.
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Caenennst 0 nepeyTBep:KICHHH NIPOrPaMMbl HA OYepPeAHON y4eOHbIH Io M perucTpanuu

H3MeHEeHUI
YueOHbIit Pemenue Baecennbie n3MeHeHUS Ilonmuce 3aB.
roja kadeapsl Kadeapoit
(Ne mporokona,
JiaTa)
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