[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®WO: HukmnwkuHa TatbsHa tOpbeBHa

o PEAERAJBHOE ATEHTCTBO MOPCKOT'O M PEYHOT'O TPAHCIIOPTA

YHUKanbHbI NPOrpaMMHbIN KIHOY:

Oat4cc3e5r50b746130175cha8 GNVFERI MHCTUTYT BOJHOI'O TPAHCIIOPTA (®UJIHAJI)

OEJEPAJBHOI'O TOCYAAPCTBEHHOI'O BIOJUKETHOI'O
OBPA3OBATEJIBHOI'O YYPEXKXKJAEHUSA BBICHIET'O OBPA3OBAHUA
«CUBUPCKHI T'OCYJAPCTBEHHBIM YHUBEPCUTET
BOJHOI'O TPAHCIIOPTA»

YTBEPXIAIO

3amecturens nupekropa no YuHP BO
OUBT (pummman) ®I'BOY BO «CI'YBT»

Kanexun B.B.
« » 20 T.
udp 2023 . 23 . 03 . 01 b1.0.09
IUCLUIUINHEIL:
(mdpp OTTOTT) (mm¢p JUCHUILINHEI U3 Y4eOHOTO IUIaHa)

Pabouas nporpaMmma qMCUMILUIMHBI (MOLYJIs1)

HanmMeHnoBanue MUCIMIUIAHBI (MOJTYJIS):

Xumusa

(l'[O.TIHOe HaNMCHOBAHHUEC TUCITHUITTTMHBI (MOI[yHﬂ), B CTPOT'OM COOTBETCTBHUH C y‘IC6HLIM HJ'IaHOM)

OMCK 2023

(ron Habopa)




CocraBneHa JIOLIEHTOM Kadenpsl EHuAT
(1OJKHOCTB) (cokpaleHHOe HalMEeHOBaHHe Kadeaphl)
K.O0.H. , JOLICHTOM E.C. Jleaucosoii
(y4eHasi CTereHb) (y4eHoe 3BaHHE) (M.0. Oamunus)
E.C. lenucosa « » 20 T.
(moamucek) (1.0. ®amuus) YHCII0 MecsIL roj

Paccmotpena u ojo0peHa Ha 3acejaHuu Kadeapbl eCTECTBEHHBIX HAYK U
UH(OPMAIMOHHBIX TEXHOJIOTUH

(HanMeHOBaHHe KadeaApbl TOJHOCTHIO)

OT « » 20 T., [TpoToxom Ne
YHUCIIO0 MecsII] TOJ
3aB. Kapenpoii EHUMT O.JL. KypusiBko
(COKpallleHHOE HaMEHOBaHUE Kadeapbl) (moanuce) (1.0.Damunus)
CornacoBaHa:
PykoBonutens OITOII
(ydeHas cTeneHb, yUeHOE 3BaHUE) (moxnuce) (1.0. damunus)

3asenytomuii oudnmorexoir OUBT N.A. CxopoboraroBa

(rozrvcH) (M.0. dammms)



1 IlepeyeHb IJIAHUPYEMbIX pe3y/IbTAaTOB OOGYy4YeHUs MO AMCIMILIUHE
(Moay/1I0), COOTHECEHHBIX C IUJIAHUPYEeMBIMH pe3yJbTaTaMH
OCBOEHHsI 06pa30BaTeJIbHOM MPOrpaMMbl

1.1 eau aAucHUNINHBI

[{enbr0 MTUCIUIUIMHBI SBISIETCS YIUIYOJIEHUE MMEIOIIUXCS TPEICTABICHUN W TIOMy4eHUE HOBBIX
3HAHWI ¥ YMEHUU B 001aCTH XUMHH.

1.2 TIlepeuyeHb (popMHUPYeMbIX KOMIIETEHIHUI

B pesynbTare ocBOEHHS MUCIMILIMHBI (MOAYJs) y 0oOydaromierocs JOKHBI cHOPMUPOBATHCA
CJIEAYIOLIME KOMIETEHIIMH, BBIPAXKEHHBIE Yepe3 pe3ybTaT 00y4eHuUs 0 JUCLUIUIMHE (MOAYIIA),
KaK 4acThb pe3yJibTaTa OCBOEHMs 00pa3oBaTebHOM porpammsl (Janee — OII):

1.2.1 Yuusepcaabubie komnereHunu (YK)

Hepequb IUIaHUPYEMBIX PE3YyJIbTATOB

Komnierenius
00y4eHUS IO TUCHIUILTNHE
[udp ConeprxaHue
3HaTh:
- OCHOBHBIC 3aKOHBI OPTraHUYECKON M HEOPTaHU-
CIIOCOOEH OCYIIECTBIIATh YEeCKOH XUMUH;.
TIOUCK, KPUTUYECKUN aHATH3 U | YMETh:
VK-1 CHHTE3 HH(pOpMaIHHY, - HCIIONIb30BaTh OCHOBHBIC JJIEMEHTAPHBIE

IMPUMCHATDb CHUCTEMHBIN Ioaxoa
JJI1 pCHICHU A ITOCTABJICHHBIX
3aga4

METOJBI XMMHYECKOI0 HCCIEIOBAaHUS BEIISCTB
¥ COeIWHCHHUI.

Bnanets:

- CHOCO6HOCTI)IO BBIITOJIHCHUA OCHOBHBIX XUMU-
YeCKUX J1a00paTOPHBIX OMeparuil.

1.2.2 Oo6menpodeccuonaibubie komnereniun (OIIK)

[IepedeHs IIAHUPYEMBIX PE3YILTATOB
Komnerenis P Py pesy
00yuYeHus 0 TUCITUILINHE
Mudp Conepxanue
3HaTh:
- KJaccU(PHUKAIMI0 W CBONCTBA XHMHYECKUX
Cnoco0OeH IpUMEHATh .
JJIEMEHTOB, BEIIECTB M COEAWHEHHH, HX
€CTeCTBEHHOHAYYHbBIC U
Ha3Ha4YeHHe U 00JIacTH MPUMEHEHHUS.
oOLIeMH)KEHEPHbIE 3HAHUS,
VYMeTs:
OIIK-1 METOJBI MATEMATUUECKOTO
- HCIIOJIL30BAaTh METOJBI aHAIN3a XUMHUYECKUX
aHaJIN3a ¥ MOJICTTUPOBAHUS B
. BELIECTB.
npodeccroHanbHOM
Bnaners:
JEATENLHOCTH .
- CIOCOOHOCTBIO  OTpENETICHUsT  CBOWCTB
XUMHAYECKHAX BEILECTB.
CrnocobeH B cdepe cBoeit 3HaTh:
npodeccroHanbHOI - XUMUYECKHE CBOMCTBA OMACHBIX TPY30B
OTIK-3 JESITSIIBHOCTH IPOBOJIUTH YMmers:
M3MEpEHUs U HaOIOICHUS, - HCMOJb30BaTh TCPMHHBI TEPMOJWHAMHKU M
00pabaThIBaTh M MPEJCTABIATh | KHHETHUKA JUIsI  ONHUCAHUS ©  OOBSICHEHUS
AKCIIEPUMEHTATbHBIC JAHHBIE H | XUMHYECKHUX MPOIECCOB.
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pe3yNbTaThl UCTIBITAHUN

Bnaners:

- CTaHJapTHBIMHA METOAaMHN IIPOBCACHU S
XHUMHUYECKOTO OSKCIIEPUMEHTa W TpaBUJIAMHU
Oe3omacHO ~ pabOTBI  C  XUMHUYECKUMHU
BCIICCTBAMH.

1.2.3 TIpodeccuonanbubie komnerenuuu (1K)
Jucuumnmza He popMHUpyeT npodeccuoHanbHble KOMIETCHIUH

1.2.4 TIpodeccuonanbHbie komMneTeHuu npoduis win cnenuanausanuu (IIKC)
JucuuruimHa He GopMUpyeT MpodecCHOHATbHBIE KOMIIETCHIIUHU MPOMUIISI W CHICIIHATH3AIHH.

1.25 Komnerennuu MK ITIJTHB (KMK)

Huctunnuna He popmupyet kommerenun MK I1JJTHB (KMK).

2 MecTto aAuCHMIUVIMHBI (MOAYJisi) B CTPYKType OOpa3oBaTeJbHOU

NpOrpamMMmsbl

JucuunnnHaa (MOAyJb) peann3yeTcs B paMKax

00s13aTENLHOI 4acThu

(o0s3aTenbHOM, hopMUpyeMOil yyacTHUKaMH
00pa30BaTENbHBIX YUPEKICHUN WITH
(hakynbTaTUBHOI)

OCHOBHOM IpodeccHoHaIbHON 00pa30BaTeIbHON IPOrPaMMBI.




3 06beM aucuumIMHbI (MoAyJisi) B 3aueTHbIX eAMHHMLAX (3ET) c yka3aHMeM KoOJIMYeCTBAa aKaJeMUYEeCKHX WIN
aCTPOHOMHUYECKHX YaCOB, Bbl/leJIEHHbIX HA KOHTAKTHYI0 pa6oTy 00y4aloLMXxcs ¢ npenojasareseM (o BUAAM
y4eOHBIX 3AaHATHUM) U HAa CAMOCTOSITE/IbHYI0 Pa0d0Ty 00Yy4aloLIUXCA

Jlost OYHOU

¢dbopmbl 00ydeHHS™:

(O4YHOM, OYHO-320YHOM HIIH 3204HOM )

DOpMBI KOHTPOJIS Bceero yacos Bcero Kypc 1
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4 CoaepaHMe AUCLUMILIMHBI (MOAYJIAA), CTPYKTYPUPOBaHHOE MO Te€MaM

(pasaenam) c
aKaJleMUYeCKMX YaCOB M BUAOB Y4E€OHbIX 3AHATUM

yKasaHHeM

OTBe/JleHHOTr'0

HHUX KOJIN4eCTBa

4.1 Pasaenbl M TeMbl AUCHMIUIMHBI (MOAYJsA) W TPYAOEMKOCTb IO BHAAM

y4eOHbIX 3aHATUH (B aKaJeMHUYeCKHUX Jyacax)

Paznesns! u TeMbl
JUCHIUTUTAHBI (MOIYJII)

Bunsr yueOnbIxX 3ansTuii, Bkiogas CPC

Jlek

JIab

Ilp

CPC

03

3 O 03

03

03

CrtpoeHue BeliecTB

11

[lepnoauueckuii 3aKoH u

NeprouecKas CucTeMa

XUMHUYECKHUX AJICMEHTOB
J.N. Menaeneena.

14

1.2

Buabsr xumnueckon
CBSI3M B Pa3INYHBIX
TUNAX COCTUHEHUN

14

1.3

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COEIMHEHU

14

Xumuyeckas mepmoo

UHAMUKA U KUHemuKa

21

DHepreTuka
XUMHUYECKHX MPOIECCOB

14

2.2

CKOpOCTb XUMHUYECKUX
peakiuii 1 XUMHYECKOe
paBHOBECHE

14

Xumuueckue cucmemvt

3.1

PacTtBopsl. MeTonb!
ONUCAHUN XUMUYECKUX
paBHOBECHUIl B pacTBOpPax
3JIEKTPOJINTOB

14

3.2

Konnouansie pacTBOpBHL.
CBoiicTBa AUCHEPCHBIX
CUCTEM

10

3.3

DNEeKTPOXUMUUECKHE
cuctembl. OCHOBHBIE
IIPOLIECCHI,
MPOTEKAIOIIUE B
AIIEKTPOXUMHUYECKUX
CHCTEMAaX

10

HUTOro

16

4 16

6

74

94

IIpumeuanus: O — ounas ¢opma oOyueHus, O3 — ouHo-3a0uHas Gopma oOyueHus, 3 — 3aouHas Gopma

oOydeHwusl.



4.2 CopaeprkaHue pa3jesiOoB U TeM JUCIUILINHBI

Pazpnen 1. Ctpoenue BemiecT

Tema 1.1 Ilepmommueckwii 3aKOH W TEPHOIWYECKAs CHCTEMa XHMHYECKHX 3jeMeHToB JI.U.
Menpeneena

OCHOBHBIE TIeNH U 33Ja9d TUCIUILTHHBI, €€ CTPYKTYpa U CBS3b C JUCIHILIMHAMHA B OOIIEH cucteme
MOATOTOBKU crienuanucta. CTpoeHue atoMma u nepuoandeckas cucrema /.M. Menneneea. ATOMHBIC siipa U
ux cocraB. M30TOmbl. DJIEKTPOHHBIC 000JI0YKH aTOMOB. XapaKTePUCTUKA TIOBEJICHHS 3JICKTPOHOB B aTOMaXx.
KBanToBo-MexaHmueckasi MOAENs aToMa. THITbI OpOUTaeil U MOPSIOK 3aOTHEHUS SJIEKTPOHHBIX YPOBHEH.
IIpaBuno Kneukosckoro. IlpaBuwno I'yana. Ilepumonnueckas cucrema snemeHtoB /[[.J. Mennaeneesa:
CTPYKTypa, IEPUOIBI, TPYIIIBI, TOATPYIIIEL. [lonokeHne 31eMeHTOB B IEPUOINIECKON CUCTeME. DIIEMEHTHI:
s, ,p, d, f. Ilepumogmueckmii 3akoH. lleproamdeckoe W3MEHEHHWE CBOWCTB XHMHYCCKHX DJIEMEHTOB.
Mertamnueckie U OKUCIUTENbHBIE CBOMCTBA 3JIEMEHTOB U MPOCTHIX BEIIECTB

Tema 1.2 Busibl XUMHUYECKOM CBSI3U B PA3TUYHBIX THIIAX COCITUHEHUN

KonnuecTBeHHBIE XapaKTEPUCTUKU CBSI3U: JSHEPTUs, BAJCHTHBIC YIUIBI, JJIMHA M HAIpPaBICHHOCTb
cBs13u. OCHOBHBIE BHIBI XMMUYECKOH CBSI3M — KOBaJICHTHast M MOHHasA. [IpocTpaHcTBeHHass KOH(UTYpaLus
Mosiekysr. Curma, mu, JenbTa - CBsA3M. | MOpuau3anuisi aTOMHBIX opOuTtaneil. Tumbl ruOpuauzanuu U
crepeoxuMusi Mosiekysl. KpatHocTs cBsa3u. HemomsipHas u mossipHas cBA3b. [IoCTOAHHBIE M HaBeIEHHBIE
qurmond. DQQeKTUBHBIE 3apsapl aTOMOB B MOJEKyJaX. XapakTepHble OCOOCHHOCTH WOHHOW CBSI3H:
HEHACHIIIaeMOCTh M HEHalpaBIeHHOCTh. MeTannudeckas CBsi3b. XHMHUYECKasl CBA3b M CBOICTBA BEIIECTB.
MeXMONeKyIIpHOE B3aUMOJICUCTBHE. DIEKTPOCTATUUECKOE B3aUMOIEUCTBHE MOJIEKYJ. BogopoaHas cBs3b.
MexMoneKysipHas 1 BHyTPUMOJIEKYJIApHas BOJOPOHAs CBs3b. KoMIleMeHTapHOCTh

Tema 1.3 OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COEAMHEHUI

[Ipocteie coennuenus kucinopoaa. OKCUIBI: OCHOBHBIC, KHCIOTHBIE 1 ampoTepHbie. HomeHkIaTypa
OKCHIOB. XWMHYECKHE CBOICTBA W TPUMEHEHHE OKCHIOB. [ MAPOKCHIBI OCHOBHBIE U aM(OTEpHBHIE.
Howmenkiatypa u nony4yeHue THAPOKCHIOB. XUMHUECKHE CBOMCTBA M PUMEHEHHE TUAPOKCHIOB. KHCIOTHL
HomeHnkinatypa, nonydyeHue, XuMUYECKUE CBOMCTBA U HNpUMEHEHHE KUCIOT. Colli: HOpMaJIbHbIE, KUCIbIE U
OoCHOBHble. HoMmeHKiaTypa, MHOJIydeHHE M CBOMCTBa cojied. ['eHeTudeckas CBS3b MEXAY OCHOBHBIMU
KJIACCAaMH HEOPraHUYECKUX COEAUHEHU.

Paznen 2. Xumuueckas mepmoounamuxa u KuHemuxa

Tema 2.1 DHepreTrka XUMHYECKHX MPOLIECCOB.

OneMeHTbl TEPMOXHMHHU. OK30 M 3HJOTEPMHUYECKHE PEAKIHUH. TEepMOXMMHUYECKHE YpaBHEHUS.
Ilonstue o temnorax oOpa3oBaHusA BemiecTB. 3akoH ['ecca u ciencTBus u3 Hero. [Ipumepsl mpUMeHEHUs
3akoHa ['ecca i pacuéra TerioBbIX 3(p(PEeKTOB pa3IMIHBIX MPOLECCOB. DJIEMEHTHl TEPMOAMHAMUKH. 3aKOH
COXpaHEHWs OHEpruu. BHYTpPEHHSAA DSHEpPrus W DHTANBNHA. OHTANbNUS O00pa30BaHHA XWMHYECKHX
coequHeHni. CrannaptHas SHTanbnus. [lonstre 00 sHTponuu. V3MeHEHME PHTPONHMU MPU XUMUYECKUX
nponeccax. CranmaptHas sSHTponus. OHeprusi ['mb0ca (M300apHO-M30TEPMUYECKUN MOTEHIMAT) U €
W3MEHEHHe TIpU XHMMHYecKHX Tmporeccax. CraHmapTHoe u3MeHeHWe dHepruu [mb0ca. HampaBnenwne
XUMHYECKHX IponeccoB. YpasHenue [ m66ca-I'ensmronsua. TepmonnHamMuieckue pacy&Tol

Tema 2.2 CKOpOCTh XUMHUYECKHX PEAKINH 1 XUMHYECKOE PAaBHOBECHE

CKOpOCTh XUMHYECKHUX PEAKIMi B TOMOTEHHON M T€TEPOreHHOI CucTeMax. 3aBUCHMOCTh CKOPOCTH
XUMHUYECKON pEeaKkIMH OT KOHLEHTPALMU PEearupyrolluX BelIecTB. 3aKOH JeicTByromux Macc. KoHcTtanTta
CKOPOCTH pEakiui. 3aBUCHMOCTh CKOPOCTHM XMMHYECKHX PEaKIHid OT TeMIeparypel. TemmepaTypHbIi
ko3 uument ckopoctu peakuun. [Ipasuno Bant-T'odda. [lonstue 06 sHepreTruueckom Oapbepe, aKTUBHBIX
YacTHWIIaX W DJHEPruM aKkThBanuu. YpaBHeHue Appennyca. IlepexomHoe cocTosiHMe (aKTHBHPOBAHHBIN
KOMIUIEKC). VICTHHHAS SHEpTrHs aKTHBALMH dJIEMEHTapHOH peakunu. OOpaTuMble 1 HEOOpaTUMBIE PEaKIUH.
XHUMHYECKOE paBHOBECHE B TOMOTEHHBIX M IeTEpOreHHBIX cucteMmax. KoHcranTa paBHOBecud. CMelnieHue

7



XUMHYCECKOI'0 paBHOBCCHA. (DaKTopI:I, BIIMAOIINE HAa CMCHICHUEC XMMUYCCKOI'0 PaBHOBECHUA. HpI/IHLII/IH Jle
[Ilatenpe. MeToamr YIIpaBJICHUS TEXHOJOI'MY€CKUMU IPONCCCaMU, OCHOBAHHBIC Ha M3MCHCHHUE CKOPOCTHU U
CMCHICHNU XUMHUYCCKOI'O paBHOBECUA

Pazgen 3. Xumuueckue cucmemoi

Tema 3.1 PacTBophl. MeToab! OnUcaHni XMMUYECKUX PABHOBECHUI B pacTBOpax 3J€KTPOIUTOB.

PacTBOppl Kak TOMOT€HHbIE MHOTOKOMIIOHEHTHBIE CHCTEMbl. XHMHYECKHE IPOLECCHl IPHU
oOpa3oBanuu pactBopoB. ConbBartamms. ['unparHas teopus pactBopoB .M. MenneneeBa. ['mmpatbl u
COJIbBATHL. [3MEHEHHEe SHTANbIIUU U SHTPONMH NPH PACTBOPEHHH. PacTBOPHMOCTBH XKMIKUX, TBEPABIX U
ra3o00pa3HbIX BEIIECTB B JKUAKOCTAX. BiusHHe Ha pacTBOPUMOCTH MPHUPOABI KOMIOHEHTOB pacTBOpa,
TeMIepaTtypsl W JaBieHUs. HacwllieHHble, HEHACHIIEHHbIE W TEpECHILEHHbIE pPAcTBOpPHL. PazmuuHble
CHocoObl BBIPAKEHHsI KOHLEHTPALlMHM PAaCTBOPOB M UX B3aWMHbIE Iepecdérsl. Pa30aBieHHBIE pacTBOPEHI
HEedJIeKTpoauToB. WpeanbHble pacTBopbl. Ocmoc. OcMoTndeckoe naBieHue. Teopusi pa30aBiIeHHBIX
pactBopoB Bant-T'odda. JlaBneHwe HachIIeHHOTO Tapa-pacTBOPUTENs HaJ pacTBopoM. Jlmarpamma
cocTosHusi pacTBopoB. IloHmwkeHne napneHus mnapa-pacTBopoB. KomnmuratuBHbIE CBOHCTBAa PacTBOPOB.
[ToBbIIeHHE TeMITEpaTyphl KUTICHUSI PACTBOPOB M MOHMKCHUE TEMIEPaTyphl UX KPUCTATU3AIMA. 3aKOHBI
®pancya-Mapu Payns. Metoasl onpeneiaeHust MOJIEKYJISIPHBIX Macc pacTBOPEHHBIX BellecTB. Kprockonus u
30YIUTHOCKOTIUS

Tema 3.2 Konnouansie pactBopbl. CBOWCTBA JUCIIEPCHBIX CUCTEM

HucnepcHble cuctembl. Knaccudukanus AUCIEpCHBIX CHUCTEM: IO pa3Mepy YacTHLl AWCHEPCHOMN
¢da3pl, MO arperaTHOMy COCTOSHHIO (a3 cucTeMbl. Kiacchl T'€TepOreHHBIX TUCIIEPCHBIX CHCTEM.
Kommoumusie cucrembl. JInogoOHBIE KOIIOWAHBIE PAacTBOPHI (301H). PacTBOpHI BBICOKOMOIEKYISPHBIX
coenuuenuit (BMC) unu nuodunbHble Koyutouabl. COCTaB U CTPOCHUE JIMOPOOHBIX KOJUIOWIOB (MUIIEILIA).
JBoiiHoN snexTpudeckuii cinoi. CtpoeHue 301 noauaa cepedpa. MeToabl MONyYeHHs KOJUIOMAHBIX
pPacTBOpPOB: KOHIEHCALMs, IUCIEPrUpoBaHuMEe W mnentu3anus. CBOWCTBA KOJUIOMIHBIX CHCTEM. MeTozbl
OUYUCTKH KOJUIOWJIHBIX CHCTeM. AjicopOuusi M e€ pa3sHOBHIHOCTH. VICTONb30BaHHE B TEXHOJOTMYECKUX
nporeccax

Tema 3.3 Dnekrtpoxumuyeckue  cuctembl. OCHOBHBIE  TPOIECCHI,  MIpPOTEKAalolMMe B
3NEKTPOXUMHUYECKHUX CHCTEMaxX

Crenenp okucnenus. OKucnuTeabHO-BoccTaHOBUTENbHBIE peakiun (OBP). Dnexrponnas teopus OBP.

Knaccudpukanms OBP. BaxHeiine okuciuTenu 1 BOCCTaHOBUTENW. Biusiaue cpenbl Ha niporekanne OBP.
OJEeKTPOHHO-MOHHbIE OallaHChl. DJEKTPOXUMHUSA. OJIEKTpOoXUMHUYecKHe mporecchl. lereporenHsie OBP.
[TonsiTHe 00 JIEKTPOAHOM HOTEHLMANE U (aKTOPhI, BIUSIOIINE HA UX BeNHUYHHY. IloHSATHE O cTaHIAPTHBIX
moTeHIaax. BomopoaHbiit (CTaHOApTHEIN) 3JIeKTpoA. | ampBaHMYecKHe DJIEMEHTHI. Psn HampsokeHui
MeTauioB. YpaBHeHue HepHcra. KonueHTpanuoHHbIE 37€MEHTH. TOIUIMBHBIE 3JIEMEHTHL. DIJIEKTPOJIHU3.
ONEKTPONu3 C PacTBOPUMBIM W HEPACTBOPUMBIM aHOAOM. OIJEKTPOXHMHUYECKHIA SKBHBAJIEHT. 3aKOHBI
®apages. Beixoa 1o Toky. DIEKTPOIUTHYECKOE TTOITYYEHNE METAJUIOB. DJIEKTPOIIN3 PACIIABOB.

4.3 Copaep>kaHue JIAaOOPATOPHBIX PadOT

Paspen (Tema) JMCHUIIMHBI Tema n1adopaTopHoii padoThI

Paznea 1: CTpoeHue BelecTB

1.1 Tlepuopnueckuii 3aKkOH W MEPUOAMYECKAs .
Mertamabsl. Pu3nyecKrue CBONCTBA METAJIIIOB
cucTteMa xuMudeckux 3memeHToB .M. Mennaeneena

1.2 Bujbl XUMHYECKON CBS3M B PA3IUYHBIX THIIAX
. XYMHYecKast CBSI3b M CTPOCHHE MOJIEKYJT
COETMHEHHIH




Pazges (TeMa) AUCHUINJIMHBI

Tema J1aGopaTopHOii padoThI

1.3 OcCHOBHBIE KJIaCCHI HEOpraHWYeCKUX | XMMHUUYECKHE CBONCTBA KHCJIOT M OCHOBaHMWIA.

coenmuHeHUH. CTEeXHOMETPHYECKHE  PaCUETHI

KOJIMYCCTBCHHBIC 3aKOHBI XUMHUHU

u | I'eHeTndeckas CBs3b MEXAYy OCHOBHBIMHU KilacCaMH
HEOPraHUYCCKUX COCIUHCHUM

Paszgen 2: XumMuuyecKasi TEPMOJAMHAMUKA U KHHETHKA

2.1 SHepFeTI/IKa 1 KMHETHUKAa XUMHWYCCKUX MPOLCCCOB

@DakTOopbl, BAMSIOIIME HA CKOPOCTh XMMHYECKHUX
peaxkuuii

2.2 DHepreTuKa XUMHICCKUX IPOIIECCOB

Koppo3zus meramioB

2.2 X¥IMMYECKOE PaBHOBECHE

XUMHUYECKOE paBHOBECHE

Paznean 3: Xumuueckue cucmemol

3.1 PactBopel. Metoapl onucanuili xumuueckux | IlpurorosneHue pacTBOpOB pazIuYHOU

paBHOBECHI B paCTBOPAaX AIIEKTPOIUTOB.

KOHILIEHTpauui

3.1 PactBoprl. MeTOapl ONHMCAHMM XUMHUYECKUX

paBHOBECHI B paCTBOPAX AIIEKTPOJIUTOB.

HonHoe npousseneHue Boasl. I'naponus conen

3.1 PactBoprl. Metoapl onucaHuili Xumuueckux | KayecTBEHHBII M KOJMYECTBEHHBIM  aHAIH3

paBHOBECUI B pacTBOpPaX AJIEKTPOIUTOB.

KaTHMOHOB U aHNMOHOB

4.4 CopaepXaHUe NPAKTUYECKHUX 3aHATUHN
JucnurinuHa He IpelycCMaTpPUBaAET MPaKTUUECKHE padoThI

No paznena

(TeMbl) JUCIUITIIMHBI

HanMeHoBaHME MPAaKTUYECKUX 3aHATUN

4.5 KypcoBas pa6oTa

JucnumniauHa He IpeycCMaTpUBaET KypCOBYIO padoTy.

4.6 KypcoBoii npoeKT

JucuumimHa He npenycMaTpuBaeT KypCcoOBOM MTPOEKT.




4.7 CamocrosaTe/ibHas1 padoTa. KOHTPOJIb CAMOCTOSTE/IbHOM PabOThI

B CaMOCTOSTCIIbHYIO pa60Ty CTYACHTA BXOAUT MOATOTOBKA K 3aHATHUAM IO JUCHUILIIMHE HyTéM HU3YUCHHUA
TCOPETUYECCKOTO MaTcepuajia MO0 HMCTOYHHKaM, YKa3saHHBIM B II€PEYHE OCHOBHON M ,I[OHOJIHI/ITCHLHOﬁ
JUTEPaTyphl, BHIMOJIHEHNE TaOOpaTOPHBIX padoT, opopmMieHHe TabopaTOpHBIX pabdOT U MOATOTOBKA K HMX
3aIIuTe.

KOHTpOJ’Ib CaMOCTOSTCILHOM pa60TI)I OCYILICCTBIIACTCA B XOAC J'Ia60paTOpHBIX 3aHATHI.

5 @®OHJA OLEHOYHBIX CPEeACTB /[AJA NpPOBeJAeHUA MNPOMEKYTOYHOH
aTTeCcTalMM 00yYaIIUXCA 0 AUCHHUILIHHE (MOAYJTI0)

5.1 OnucaHMe T1OKa3aTejel H KpUTEepueB OLECHUBAHUA KOMHETGHHHI‘;I,
OIMMCaHHE IIIKaJI Ol€HHUBAHHUA

Iloxka3aTenn
Onucanmne nmokasaress
OleHUBaHUA

OOy4aeMmblii ~ EMOHCTPUpPYET CHOCOOHOCTH K TMOJHOW  CaMOCTOSITEIbHOCTH
(momyckaroTcs KOHCYJIBTallUM C TIpenojaBaTesieM IO CONMYTCTBYIOLIIUM BOIPOCaM) B
BbIOOpe crmocoba pemieHHs] HEM3BECTHBIX MM HECTaHAApPTHBIX 3aJaHui C
UCTIONB30BAaHMEM 3HAHWI, YMEHHH W HAaBBIKOB, IOJNyYEHHBIX B XOZE IPOBEICHHS
OCBOGHMS JWCHUUIUIMHBI, CIEAYyeT CYUTaTh KOMIETEHIUIO C(HOPMHUPOBAHHOH Ha
BBICOKOM ypoBHE. [IprucyTcTBre c(hopMUpPOBaHHON KOMIIETCHIIMN HAa BEICOKOM YPOBHE
O3HAYaeT CIIOCOOHOCTh CTYAEHTAa K €¢ JaJbHEHIIEMYy CaMOpPa3BUTHIO W BBICOKOM
aJanTUBHOCTH  NPAKTUYECKOTO NPUMEHEHHWS K  HM3MCEHAIOIUMCS  yCIOBHAM
podeCcCHOHANBHOM 3aJauH.

OreHka (3a4TeHO)

OOyuaeMbIil JIEMOHCTPUPYET CaMOCTOSATENbHOE INPHUMEHEHHE 3HAaHWH, YMEHHHA U
HABBIKOB TIPH pEIIEHHM 3aJaHHUN, AaHAJIOTUYHBIX TEM, KOTOpBIE MPEJOCTaBIISI
HperoiaBareNb Npu TMOTEHIMAIbHOM (OPMUPOBAHMHM KOMIIETEHIIMH, MOJTBEPKAAET
Hanmuuue c(OpMHPOBAaHHOW KOMIIETEHIIMM, NpHYeM Ha Ooiee BBICOKOM YpPOBHE.
Hanmmume  cpopMupoBaHHOM ~ KOMIIETEHIMHM  Ha  IOBBIIGHHOM  YPOBHE
CaMOCTOSITEIILHOCTH CO CTOPOHBI 00y4aeMOro IpH €€ NMPaKTHIECKOI 1eMOHCTpaIH B
XOJIe PEUICHUs] AHAIOTWYHBIX 33JaHUI CleyeT OLICHWBAThb KaK MOJOXHUTENBHOE U
YCTOMYUBO 3aKPEMIICHHOE B TPAKTUYECKOM HABBIKE.

O1leHKa «XOPOIIO»
(3a4TeHo)

OOy4aemblil IEMOHCTPUPYET CaMOCTOSITEIIbHOCTh B NMPUMEHEHUN 3HAHWH, YMEHUH U
HaBBIKOB K PEIICHHWIO Y4YEeOHBIX 3aJaHWi B IIOJHOM COOTBETCTBHM C 00OpasIoM,
JaHHBIM TIperiofiaBaTesieM, IO 33/aHHsAM, pEIIeHHEe KOTOPHIX OBIJIO IOKa3aHo
IIperoiaBaTeseM, clIeyeT CUUTaTh, 9YTO KOMIICTEHIMS COPMUPOBaHa, HO €€ YPOBEHb
HEJIOCTaTOYHO  BBICOK. IlOCKONBKY  BBISBIEHO  Hainu4ue  C(HOPMHUPOBAHHOMN
KOMIIETEHIINH, €€ CIEAYET OLICHUBATh MOJIOKUTEIBHO, HO HA HU3KOM YPOBHE.

OueHka
«YIOBJICTBOPUTEIHHOY
(3a4TeHo)

OOy4aemblii He CIOCOOEH CaMOCTOSITENIFHO HPOJEMOHCTPHPOBATh HAIWYKE 3HAHUI
MIPU peIIeHUN 3aJaHWi, KOTOphIEe OBUIM IPEICTaBIICHBI INPETOJaBaTeNIeM BMECTE C
Ornenka 00pa3loM WX pEHIeHHs, OTCYTCTBHE CaMOCTOSTEIbHOCTH B NPHMEHEHHH YMEHHUS K
«HEYIIOBIIETBOPHUTEIBHO» | HMCIOIB30BAaHUIO METOIOB MPOBEICHUS MPE/I- AUIUIOMHOHN IMPAKTHKU  HECIOCOOHOCTH
(ue 3auTeHO) CaMOCTOSITENIFHO IIPOSBUTh HABBIK MOBTOPEHMS PEIICHUS IOCTABICHHOM 3a/a4M IO
CTaHIAPTHOMY 00pas3ily CBHICTEIBCTBYIOT 00 OTCYTCTBHH C(HOPMHUPOBAHHOU
KOMIETEHITHH.

5.2 TunoBble KOHTPOJIbHbIE 3aJaHHUs WM HHbIE MaTepuaJsibl, HE06X0JUMbIe
AJIsl OLl€eHKHM 3HAaHUM, yMeHUH M (M/IM) HAaBBIKOB, XapaKTEePU3yKIIHUX 3TaMbl
dopMupoBaHUsA KOMIIETEHIIMA B Mpoliecce OCBOEHHMSA 006pa3oBaTe/bHOU

NpOorpaMmbl
Kauecmeennuiii 607’lpOC: YKaKHUTC TUIIbI XUMHUYCCKUX CBs3EH.
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3adaua: CoctaBbTe DIIEKTPOHHBIE (DOPMYIIBI aTOMOB 3JeMEHTOB. [loKakWTe pacmpeneieHne dTUX
aTOMOB TI0 KBaHTOBBIM (9HEPTETHUECKHNM) sTU€iKaM B CTAOMIIBHOM M BO30YKJICHHOM COCTOSHUSIX.

3aoaua: OueHUTH BO3MOXKHOCTH XFMHYECKOH KOPPO3WM METajula B 33JaHHBIX YCIIOBHSX, MOAOEpUTe
METO/IbI 3aIHTHI.

5.3 IlepedyeHb BONMPOCOB /AJI1 UTOrOBOr0 KOHTPOJIA MO AUCHUIIIMHE

1. Crpoenue atoma. KBaHTOBO-MexaHWYeckass MOJENb aToMma. TUMBl opOuTalieil W MOPSAOK
3aIOTHEeHNUS ANeKTPOHHBIX ypoBHEi. [Ipasumo Kireuxosckoro. [IpaBuno ['yama. 3amper [laymm.

2. Ilepuongnueckas cuctema snementoB (.M. MenneneeBa: cTpykTypa, NEpHUOABI, TPYIIIHL,
noarpynnsl. [onoxenne 31eMeHTOB B IEPUOTUIECKON CHCTEME. DIIEMEHTHL: S, ,p, d, f.

3. Tlepuonuueckuit 3akoH. [lepruoandeckoe U3BMEHEHUE CBOMCTB XMMUYECKUX 3JIEMEHTOB.

4, Oco0eHHOCTH KOBaJCHTHOU CBs3U. HackIaeMoCcTh W HAIlIpaBIEHHOCTh KOBAJIEHTHOHN CBS3H.
Curma, nu, AeabTa - CBS3U.

5. I'uOpumu3aius atoMHBIX oOpOuTaneii. Tumbl THOpUAM3ALMKA W CTEPEOXHUMHUS MOJICKYJL.
KpatHocTs cBsizu. [lonsipu3yeMoCcTh KOBaJI€HTHOU CBA3H.

6. HNoHHast CBA3b Kak KpaWHUU Cilydail NOJAPU3aLUU KOBAJIEHTHOU CBS3U. XapaKTEpHbIE
0CcOOEHHOCTH MOHHOH CBSI3H: HEHACHIIIAEMOCTh M HEHAIPABICHHOCTb.

7. Mertannndeckas CBA3b U CBOWCTBA BEIECTB C METANINYECKOH CBS3BIO.

8. Bomoponnast cBa3b. MexMonekyisipHass M BHYTPUMOJICKYJISIDHAs BOJOPOAHAsl CBSI3b.
BnusiHue BOJOpPOIHOM CBSI3U HA CBOMCTBA BEIIECTB.

9. Xumus s-3nemMerToB (I rpymma 1. moarpynma).

10. Xumus s-3nemenToB (I rpymma ri. moarpyrmma).

11. Xumus p-anemenTos (111 rpynma rin. noarpymnmna).

12. Xumus p-anementoB (IV, V rpymnna ri. noarpynmna).

13. Xumus p-anemerToB (VI-VII rpymma ri. moarpymnma).

14. XapaKkTepuUCTUKA NIEPEXOAHBIX METAILIIOB.

15. OKcusbl: OCHOBHBIE, KUCIOTHBIE M amdorepHbie. HoMeHKnaTypa OKCHAOB. XHUMHUYECKHE
CBOWCTBA U IPUMEHEHHE OKCUIOB.

16. I'mapoxcuasl ocHOBHBIE M amdorepHele. HomeHknaTypa W moilydyeHHE THIAPOKCHIOB.
XUMHYECKUE CBOMCTBA M IPUMEHEHUE THJIPOKCUJIOB.

17. Kucnorsl. HomeHnknatypa, monyueHue, XaMUYECKHE CBOMCTBA U IPUMEHEHNE KUCIIOT.

18. Counu: HOpMalIbHBIE, KHCIIbIE U OCHOBHBIE. [loydeHne u cBOHCTBa COJIeH.

19. XUMHA KOMIUICKCHBIX COE€IUHEHUN.

20. XHUMHYECKHe CBOICTBA IPy30B, IEPEBO3UMBIX CyJaMH.

21. Knaccel u xumus noxapa. Buabl 1 xumuueckast Ipupoaa BO3rOpaHus

22. KonnuecTBeHHbIE 3aKOHBI XUMHH: 3aKOH COXPAHEHHS MAacChl, 3aKOH COXpPaHEHHs IHEPIUH,
3aKOH KBHUBAJEHTOB U KPATHBIX OTHOIIEHUH.

23. OK30 U 3HIOTepMUYecKkue peaknuu. [loHsATHE O TeroTax oOpa3oBaHMS BEIIECTB. 3aKOH
I'ecca u cneacTBud u3 Hero.

24, DONeMeHThl TEepMOJUHAMUKH. 3aKOH COXpaHEHWs JSHEpPruu. BHYTpeHHsSS »JHeprusi u
sHTaNbus. [TorsaTue 00 sHTponH. M3MeHeHHe SHTPOIHY PH XUMUYIECKHX ITpoIieccax.

25. Onepruss ['mbbca (M300apHO-M30TEPMUYECKUI TOTEHOMAI) W €€ HW3MEHEHHE IpH
XUMHYECKHX Tporieccax. YpaBHenue [ md6ca-I' enpmronpia.

26. 3aBHUCHMOCTh CKOPOCTH XUMHYECKOH peaKIy OT KOHIIEHTPAIlMHd PEearnupyrollnX BEHIECTB.
3aKkoH JeicTByOMMX Macc. KOHCTaHTa CKOPOCTH peakIii.

27. 3aBUCUMOCTh CKOPOCTHM XHMHUYECKHX pEakuuid OT TeMmmeparypel. TemmnepaTypHBIH
ko3 durment ckopoctu peakiuu. [Ipasuno Bant-I'odda.

28. [lonsatne 00 sHepreTMueckoM Oapbepe, AKTUBHBIX YacCTUIAX M OSHEPIUU aKTHBALUH.

VYpaBuenue Appenuyca. llepexomHoe coctosHME (aKTUBHUPOBAaHHBIA KOMIUIEKC). VcTuHHas »Heprus
AKTUBAIIMU 3JIEMEHTAPHOUN pEeaKIIUHU.

29. T'oMoreHHbIN U reTeporeHHbId KaTanu3. [[oHATHE 0 MEXaHU3ME KaTalMTUYECKUX MPOLIECCOB.
Ponp agcopOimu B reTeporeHHOM Kartanmse. KaTanm3aTophl: JUCIIEPCHOCTh, CIEKAaHUE, KaTaIUTUYCCKUC
sibl. IHTHOUTOPEI.
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30. O6parumble W HeoOpaTUMBIE pEaKIMH. XHWMHYECKOE pPABHOBECHE B TOMOTCHHBIX H
reTeporeHHbIx cucteMax. Koncranta paBHoBecws. CMeleHHe XUMHUYECKOro paBHoBecws. [lpwammm Jle
[TaTense.

31. PacTBOpBl Kak TOMOTEHHbIE MHOTOKOMIIOHEHTHblE cucTeMbl. ConpBaranus. [uapaTHas
Teopus pactsopoB JI.11. Meneneena.

32. Pa36aBiieHHbIe pacTBOPBI HEIEKTPOJINTOB. M neanbHbIe pacTBOPHI.

33. OcmoTrueckoe naBieHue. Teopusi pa3daBieHHBIX pacTBopoB Bant-I'odda. [lasnenue

HACBIILIEHHOTO TTapa-pacTBOPUTEINS HaJl pacTBOpOM. IIoHMKEHHE TaBICHUS Tapa-pacTBOPOB.
34, 3akonsl Opancya-Mapu Payos.

35. Mertonpl ompeneneHus MOJIEKYJISIpPHBIX MacC pacTBOPEHHBIX BellecTB. Kpuockomus u
30YJUTHOCKOIIHSI.

36. Teopust smekrponmutmueckoit amccormanun C. Appenmyca. CreneHb TUCCOIUAIIH
3MEKTPOJIUTA U €T0 CBA3b C N30TOHUMYECKUM KO3 HUIIEHTOM.

37. CunbHble U crnadble dnekTponuTsl. KoHcTaHTa aucconuanuy cinadbIX SJIEKTPOIUTOB M €€
CBSI3b CO CTEINECHBIO AMCCOLMannu. 3aKoH pa3dasnenns OcTBabAa U Ipelelibl €ro IPUMEHEHNUS.

38. HoHnHble paBHOBECHs B pa30aBIEHHBIX PACTBOPAX JIEKTPOIUTOB U Teopus C. AppeHuyca.

40. Bonopoansiii nokazarens pH. Uugukatopel. Juccomuanus Boabl. FMloHHOE mpou3BeneHUE
BoJbl. CTyneH4arTast AUCCOLHALUs cIa0bIX IEKTPOIUTOB.

41. OOMeHHbBIe peakIMd MEXITy HOHaMHU. YCIIOBUS MPAKTHUECKOH HEOOpaTHMOCTH HOHHBIX
peaKkuuu.

42. lunponus coneit. Paznmunbie ciydam rugponuza. CremeHb THaponusa. BrusHue
TeMIIepaTyphl ¥ KOHLEHTPALMK Ha CTeneHb ruaponusa. Koncranra rugponusa.

43. AncopOuus u e€ pa3sHOBHIHOCTH.

44, Hucnepcuble cuctembl. Kiaccudukanus. Kinaccel reTeporeHHbIX TUCTIEPCHBIX CUCTEM M UX
XapaKTepUCTHUKA.

45. Kommonmusie cuctemsl. JlmodoOupie u muodrisHbIe KOUTOWIHBIE pacTBOphl. CocTaB u
cTpoeHue TMo(pOOHBIX KOJUIOUIOB (MHLIEIIA).

46. MeTtoapl moayyeHHUs] KOJUIOMAHBIX PacTBOPOB: KOHIECHCAIIMH, TUCIEPTHPOBaHMUA U MENTH-
3aLuH.

47. ArperaTuBHas ~ YCTOHUMBOCTH JHOQPOOHBIX KowlowmoB. Koarymsmuss  arodoOHBIX
KoutonoB. PakTOphl, BBI3BIBAIOIINE KOATYJSAIHMIO. MexaHW3M M KHHETHKa KOaryJsluu 30Jei
3IIEKTPOJIUTAMHU.

48. CBoliCcTBa KOJJIOWJHBIX CHCTEM. J[BOMHOW 3IEKTPHYECKHM CIIOM M 3IEKTPOKHHETHYECKHE
SBJICHUS. DIIEKTPO(Ope3 U AIMEKTPOOCMOC.

49. Kunernueckas ycroiunBocts 30iei. Cenumenrtauus. Juddysus.

50. OxucnurenbHO-BoccTaHoBHUTENbHBIE peakimu (OBP). Kmaccudukamus OBP. Baxneiimme
OKHCITUTENIN U BOCCTAaHOBUTENU. Biusiaue cpenbl Ha nporekanue OBP.

51. I'anpBanmueckue osnemMeHTHl. YpaBHeHune HepHcra. OKHCINTENbHO-BOCCTAHOBUTENBHBIE
MOTCHIUAIBI.

52. DIIEKTPOJIU3 PACTBOPOB U IJIEKTPOJIU3 PACIIIIABOB COJICH.

53. OcCHOBHBIE BHUIBI KOPPO3HH. DIEKTPOXUMHUYECKAST KOPPO3USI METAJUIOB. METOJBI 3alUThI
METAJIJIOB OT KOPPO3MH.

54, Crpoenne u knaccudukanus monumepoB. MoHomepbl. Onmromepsl. ['eomeTpuueckas
bopma mMakpomosrekyit. [['oMOoIoIMMepsl i TeTEPOIIOIUMEPHI (COTIOIUMEDPHI).

55. TepmornuacTuyHbIe U TEPMOPEAKTUBHBIE [IOJIUMEDBI. [omucTupos.
®denonpopmManbaAEruIHbIE CMOJIBI.

56. Peaknym momumepr3aniy ¥ peaKiiuy MOJNKOHACHCAITIH.

57. CBoiicTBa TIOJTUMEPOB.

58. Kayuykn: HaTypalbHBII W CHHTETHYECKMI Kaydykd. Bupasl, cBoiictBa. Pesuna.
Bynkanuzanus kaydyka.

59. Bonokna: HaTypanbHbIe, HCKYCCTBEHHbIE, CHHTETHYECKHE. BUABI CHHTETUYECKUX BOJIOKOH.
Crioco0s1 opmoBanust. OtaensHble peacraButend. JlaBcan. Kanpos.

60. AMUHOKHUCIIOTBI, O€JIKH: CTPYKTYpa, QYHKIHNHU B IPUPOJIE.

61. JHK u PHK. Hyxneotunsr. Ctpykrypa IHK u PHK.

62. [lonucaxapunpl: Kpaxmall, ILeUIF0103a, HMHyIuH. CocTaB U CTpOEHHE, OCOOEHHOCTH
Kpaxmasa U [eJUTIOTIO03bI.

63. KauecTBeHHbINM aHann3. XUMUYECKHE U HHCTPYMEHTAIbHBIE METO/Ibl aHAJIN3a
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5.4 MeToanYeCKHEe pPEeKOMEHJAlMH K MPOBEJAECHHI0 MTOrOBOr0 KOHTPOJIS IO

JAUCHUILINHE
Ha urtorossrii KOHTPOJIb BEIHOCUTCA y‘le6HBII>i Marcpual, paCCMOTpCHHI:Iﬁ Ha JICKIIMOHHBIX U naGopaTopme
3aHATHAX, a TAKKE TEMbBI, KOTOPEBIC ObLIHN MPEIJIOKEHBI AJIA CaMOCTOATCIBHOI'O U3YYCHU.

®opMoi TPOBENEHUST HWTOTOBOTO KOHTPOJIS MO JAaHHOW JUCUUIUIMHE SBJSETCS DK3aMEH, KOTOPBIH
MIPOBOJIUTCS B YCTHOH (pOopMe C MCIOTB30BAaHMEM OMIIETOB, COJAEPKAIINX TEOPETHUECKYIO M MPAKTHIECKYIO
4yacTh. Takke MOMyCTHMO MPOBEICHHUE UTOrOBOTO KOHTPOJS B MUCBMEHHOU (opme. O dopMe npoBeacHUs
UTOTOBOTO KOHTPOJISl CTYACHTHI JJOJDKHEI OBITH OTIOBEIICHKI 32071ar0BpEMEHHO.

Bo BpEM:I IOATOTOBKHU K OTBETY HA 3K3aMCHE HMCII0JIb30BAHUC cnpaBquoﬁ JIMTEPATYPhI HC NOITYCKACTCA.

6 IlepeyeHb OCHOBHOM M [AONOJIHUTE/IbHOM Y4YEeOHOM JIUTEpPaTypBhl,
He006X0AUMOM Jis1 0CBOEHUSA AUCHMILUINHBI (MOAYJIs)

6.1 OcHoBHasA yyeOHas JUTepaTypa

1. T'nunka, H. JI. 3agaun u ynpakHeHus: o oO0mer XuMud : yueb.-npakt. nocodue / H. JI. ['munka ;
nox pex. B. A. TlorkoBa, A. B. babkoBa. — 14-e uzn. — M. : UsnatensctBo FOpaiit, 2018. — 236
c. - Pexum JIOCTyTIA: https://biblio-online.ru/book/42CADAEQ-F729-47F0-BD2C-
9BF1FA027806/zadachi-i-uprazhneniya-po-obschey-himii

2. T'muaxka, H. JI. Obmas xumust B 2 T. Tom 1 : yueOHUK [yt akamemudeckoro Oakamaspuara / H. JI.
I'muaka ; nmox pen. B. A. IlonkoBa, A. B. baokosa. — 20-e u3a., mepepabd. u momn. — M. :
NsnatennctBo FOpaiit, 2018. — 353 c. - Pexxum mocryma: https://biblio-online.ru/book/736D053E-
E77C-4726-8CC5-F8E756E674A5/obschaya-himiya-v-2-t-tom-1

3. T'munka, H. JI. O6mas xumus B 2 1. ToM 2 : y4eOHUK JUIa akajeMudeckoro Oakamaspuara / H. JI.
I'muaka ; mox pen. B. A. [lomkoBa, A. B. babkoa. — 20-e¢ u3z., mepepabd. m jgom. — M. :
NsnarensctBo FOpaiir, 2018. — 379 c. - Pesxum mocryma: https://biblio-online.ru/book/EBE718FD-
189B-494E-A633-DCAT7F607FCC9/0bschaya-himiya-v-2-t-tom-2

4. Jleancoma, E. C. Ananutndeckas xumus : yueOHoe mocodbue / E. C. Jleancona. - Omck : OUBT,
2011. - 162 c. - Pexxum aoctyna: http://liboivt.wixsite.com/biblioteka

5. JHenncona, E. C. Koncniekt nexmuii mo aucuurninae "Xumus" : yaeoHoe mocodue / E. C. [lenucosa.
- Omck : OUBT, 2009. - 165 c.- Pesxum moctyma: http://liboivt.wixsite.com/biblioteka

6. /[eprauesa, M.H. I'maponus coneii : yueOHoe nmocodue / M. H. [deprauesa. - Omck : OUBT, 2011. -
25 c.- Pexxum poctyna:http://liboivt.wixsite.com/biblioteka

7. [eprauesa, . H. Xumus nonumepos : yuebHoe mocodue / W. H. Jleprauesa. - Omck : OUBT, 2011.
- 82 c.- Pexxum noctyma: http://liboivt.wixsite.com/biblioteka

8. 3amaum u ynpakHeHHs 10 00IIei XxuMuu : yueOHoe nocodue / moxa pea. H. B. Koposuna. - 4-¢ u3j.,
nepepad. - M. : Briciras mxona, 2008. - 256 c.

6.2 JlonosiHUTe/IbHAS yYeOHasA JuTepaTtypa

1. Boskos, B. A. Beimatomuecss Xumuka mupa : Ouorpaduueckuii crpas. / B. A. Bonkos, E. B.
Bonckuii, I'. U. Ky3nenosa. - M. : Beicmas mkoia, 1991. - 656 c.
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2. Teapdpman, M. U. Komnouanas xumus: yueOnuk / M. WU. T'ensdpman, O. B. Kosanesuu, B. II.
ocTpatoB. - 5-e wm3m., crep. - CII6. : Jlams, 2010. - 336 c.- Pexum pgocryma:
http://e.lanbook.com/view/book/4029/

3. Jlenucona, E. C. Metoauueckrie yka3aHusi K KOHTPOJIBHBIM padoTam 1o mucuuiuinie "Xumus" / E.
C. Jenwncora. - Omck : OUBT, 20009. - 60 c.- Pexxum noctyma: http://liboivt.wixsite.com/biblioteka

4. Jlenucona, E. C. MeTognyeckue yka3anus K 1abopatopHbiM padoTam mo pucuuiuinde "Xumus" / E.
C. denucora. - Omck : OUBT, 20009. - 26 c.- Pexxum noctyma: http://liboivt.wixsite.com/biblioteka

5. JHeprauesa, 1. H. MeToaudeckue yka3zaHUs 10 M3YYCHHIO TUCIUILTUHBI "XuMus" : Ui CTYJICHTOB
OYHOTO ¥ 3a04. 00ydeHus Bcex cnernmansHocTelt / U. H. lepraugesa. - Omck : OMBT, 2009. - 28 c.-
Pexum poctyma: http://liboivt.wixsite.com/biblioteka

6. JlepraueBa, . H. Xumus. Tectsl mis moAroroBku k denepaqbHOMY HHTEPHET-3K3aMeHY : cO.
TecToBBIX 3amanmit / WM. H. JlepraweBa. - Omck : OWMBT, 2011. - 88 c.- Pexum
nmocrtyma:http://liboivt.wixsite.com/biblioteka

7. Xwmus: yueOnuk/[mon pen. JI. H. baunosal.- CIIb.: Jlaws, 2012. - 480 c.- Pexum moctyma:
http://e.lanbook.com/view/book/4040/

6.3 Ilepuoguyeckue u3gaHus

31. Xumus n xu3Hb - XXI Bek [TekcT] : HaydHO-IONMYISAPHBINA *KypHaIL. - M. : Xumus u ku3ab, 1996 - . -
Beixogut exxemecsuno. - ISSN 1727-5903

7 IlepeyeHb pecypcoB MHPOPMALMOHHO-TEJI€KOMMYHUKAIlMOHHOU CETH
"UHTepHeT" (masiee - ceTtb "UHTEepHeT"), HEOOXOAUMBIX JJI1 OCBOEHUS
AUCLUILIMHBI (MOAYJISA)

1. DOmnexrtponnas  OubnuoreyHas  cucremMa  «Jlawp»  [DOnmexkTpoHHBId  pecypc]. —  Pexum
noctyna:https://e.lanbook.com/

2.  Hayumas snektponHas Gubimoreka [DnexkTpoHHBIH pecypc]. — Pexxum mocryma: https://elibrary.ru/
3. Maremarnueckuit  mnopran  «EqWorld»  [Onexktponnsiii  pecypc]. — Pexum  mocrtyma:

http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
4.  Dnekrponnblii katanor HIABT [Dnextponnslii pecypc]. — Pexxum moctyna: http:/libcat.nsawt.ru/

8 IlepeyeHb WHPOPMALUOHHBIX TEXHOJIOTHI, MCHOOJIb3yeMbIX MPH
OCyLIeCTBJIEHUH OOpa3oBaTe/JbHOro Imponecca N0 JAUCHUIIMHE
(Moayaw0), BK/JKWYAs MNepeYeHb MPOrPaMMHOro o6GecneyeHUss o
MHQPOPMALMOHHbIX CIIPAaBOYHbIX CUCTEM (IIPH HEOOXO0AUMOCTH )

1. MS Excel. MaremaTtndyeckue BEIYHUCICHUS
2. Matlab. MaremMaTnueckue BEIYUCIIEHUS
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9 OnucaHvMe MaTepHaJIbHO-TEXHUYECKOU 06as3bl,

HEeo0Xo0aAMMOM AJis

OCyl1eCTBJICHUA 06pa30BaTe.ﬂbHOF0 npoiecca Imo AUCHUIIJINHE
(Mopy.i0)
Anpec
(MecTomnoI0KeHne)
HaumeHnoBanue B2 yueGHbIX CobersennocTs
o0pa3oBaHus, HanmeHoBaHue Ka0UHETOB, Wi
YPOBHS 000py10BaHHBIX 00bEKTOB I OnepaTHBHOE Aoxymenr -
o0pa3oBaHus, y4eOHbIX KaOUHETOB, NPOBeICHUS OCHOBaHUE
npodeccun, 00bEKTOB /ISt NPaKTHYECKUX ynpvaBneHI/Ie, BORHHKHOBCHHUA
No CHenuaJIbLHOCTH, MpOBeIeHHs 3aHATHH, 00beKkTOoB | XO3IUCTBCHHOC npasa
- HalpaBJIeHUsl NPAKTHYECKUX (uznyeckoii BeJICHUE
n/n NOATOTOBKH (/151 3aHATHIL, 00HEKTOB KYJbTYpbI H ’ (YKa3bIBarOTCA
> . apeHna,
npogeccHOHATBLHOT0 puznyeckoii cnopra (¢ PEKBU3UTHI U CPOKU
o0pa3oBaHus), KYJbTYPBI U CIIOPTA ¢ | yKa3aHMeM HOMepa cybapenna, neiicTBHs)
nmoaBsuaa nepevYHeM OCHOBHOIO NMOMEIIICHUSA B 633B03Me3ﬂH0€
JAONOJHUTETHLHOIO obopyaoBaHus COOTBETCTBHH C [IOJIb30BAHHUE
oﬁpasonamm AOKYMEHTaAMHU
010p0 TeXHUYECKOI
MHBEHTAPU3ALMH)
VYueOHast ayuTopus
JUTSI TIPOBEICHUS
3aHITUN
JIEKIIMOHHOTO TUTIA:
ydeHUYecKas mapra - 644099, . OMCK
HE MeHee 42 1IT., ’ ’
cron yi. BaHa
NpenoaBaTebCKUMA AdtexceeBa, 1. 2
(NeNe 22,23,24,25
- He MeHee 1 mT.,
rias] - He Ha MO3TAXKHOM
f/{z‘;;i 3{‘{;1’ pan moane (111), 5 Brinucka u3 Eauaoro
N ITaX) roCyAapCTBEHHOTO
MPOEKIIMOHHBIHN - HE
peectpa
MmeHee | mit., cTynm -
He MeHee 84 ., HEJBHKHUMOCTH 00
paMKH OPTPETHBIE - OCHOBHBIX
He MeHee 23 miT. XapaKTepUCTHKAX U
Jlaboparopus XUMHH: 3aperucTpUPOBAHHEIX
yueOHas napra - He npaBax Ha OObEKT
menee 13 mr., CTOHU OnepaTtuBHOE HEJIBUXKIMOCTH,
15.15 Xumus TIPETIOAABATENECKHHI yIpaBJICHUE BbIJIaHHAA
- He MeHee 2 IIT.,
IOCKa ydeOHas - He Ynpasiennem
MeHee 1, akpan denepanbHO CITyKOBI
MPOEKLIMOHHBIN - HE TOCYAapCTBEHHOM
MeHee | mT., CTy - peructpanuu,
He MeHee 26 1mIT., 644099, r.OMcK, KazacTpa u
pPaKOBUHA - HE MEHEE yi. BaHa
KapTorpaduu mo
1 wt., mxad - He Anekceena, 1. 2 N
MeHee 2 IIT., (NeNe 48,49 Ha Owmcxkoii obnactn
y4eOHBIC IUTAKATEI B | MOJTa)KHOM IUIAHE 13.07.2018 r.
paMKax - He MeHee 5 (111), 4 sTax)
IIT., BEITSDKHOM
mkag -He MeHee |
IIT.,
- METaJUIMYECKUI
mkad -He MeHee |
mIT., ceii¢ - He MeHee
1 1IT., IUTAKATHHUIIA -
He MeHee | mT.,
y4eOHBIC CTCH/IBI -HE
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MeHee 4 miT.,
y4eOHBIC TIIAKaTHI -
He menee 21 miT.,
XIMHYECKas Mocya -
He menee 30 miT.,
XUMUIECKUE
PEaxTHBHI - HE MEHee
53 mIT., XHMHUYECKOE
obopyznoBaHue - He
meHee 21 miT.

YuebHas ayquropus
JUTS IPOBEICHUS
TPYIIOBBIX U
WHIUBUAYATEHBIX
KOHCYJIbTalUi:
ydeOHas mapTa - He
MeHee 13 mT., cToN
TIPEeTo1aBaTeIIhCKIHA
- He MEHee 2 IIT.,
JocKa ydeOHas - He
MeHee 1, skpaH
TIPOEKLIUOHHBIN - HE
menee | mrT., CTy’ -
He McHee 26 1mIT.,
paKkoBHHA - HE MEHEe
1 wr., mkad - He
MeHee 2 IIT.,
y4eOHbIC TUTaKaThl B
paMKax - He MeHee 5
IIT., BEITSHKHOHR
mKkad -He MeHee 1
IIT.,

- METAJNINYECKUH
mkag -He MeHee 1
IT., ceiid - He MeHee
1 1IT., TUTAKATHULIA -
He MeHee 1 mT.,
y4eOHEIC CTCHIBI -HE
MeHee 4 miT.,
y4eOHBIC TUTaKaTHI -
He MeHee 21 mT.,
XUMHYecKas Mocya -
He menee 30 miT.,
XUMHUYECKHE
PEaKTUBEI - HE MEHEE
53 mIT., XUMHYECKOE
obopymoBaHue - He
menee 21 miT.

YyebHasg ayauropus
JUTS IPOBEICHHUS
TEKYIIEr0 KOHTPOJIS
U TIPOMEXYTOYHOM
aTTecTaluu: ydyeOHas
napra - He MeHee 13
IIT., CTOJ
TpenoaaBaTeIbCKUI
- He MeHee 2 IIT.,
JIocKa ydeOHas - He
MeHee 1, skpaH
MPOEKIIMOHHBIN - HE
menee 1 mrT., cTyn -
He McHee 26 1mT.,
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paKoOBHHA - HE MCHEE
1 mwT., mxad - He
MeHee 2 IIT.,
ydeOHbIE TUTaKaThl B
paMKax - He MeHee 5
IIT., BEITSHKHOM
mKkad -He MeHee 1
IIT.,
- METaAJJIMYECKUN
mkag -He MeHee |
mT., ceiid - He MeHee
1 1mIT., IIaKaTHUIA -
He MeHee 1 mT.,
y4eOHbIe CTCH/IBI -HE
MmeHee 4 mir.,
y4eOHbIC IIIaKaTh -
He MeHee 21 mT.,
XUMHYecKas Mocya -
He MeHee 30 mrT.,
XUMHUYECKHE
PEaKTHBHI - HEC MCHEE
53 mIT., XHMHUYECKOE
obopynoBaHue - He
menee 21 miT.

Ilomemenue ais
CaMOCTOSATEIbHOM
paboTHI:
oTIepanOHHAs
cuctema Windows,
MAKeT MPOrpaMM

Microsoft Office,
CIIC KoncynpTaHT
TIIFOC, TAPAHT,
JIOCKa - HE MEHee 2

IIT., DKpaH - He
MeHee 2 mT., mKad -
HE MEHee 2 1T,
CTEH/IbI - HE MEHEE
10 mrT., cTon - He

MeHee 43 1IT., CTyII -

He MeHee 48 mT.

644099, r. OMCK,
yi. Bana
Anekceesa, 1. 2
(NeNe 52, 53,54,55
Ha MO3TaXKHOM
wiane (111), 3
3Tax)
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