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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
3HAaHWI ¥ YMEHUN B 00JIACTH XUMUHU.

1.2 TIlepeuyeHb (popMHUPYeMbIX KOMIIETEHIHUI

B pesynbpTare OcBOCHHS IUCIMILIMHBI (MOAYJs) y 0Oydaromerocs JOJDKHBI chopMUpOBaTHCS
CJIEAYIOLIME KOMIETEHIIMH, BBIPAXKEHHBIE Yepe3 pe3ybTaT 00y4eHuUs 0 JUCLUIUIMHE (MOAYIIA),
KaK 4acThb pe3yJibTaTa OCBOEHHs 00pa3oBaTebHOM porpammsl (ganee — OII):

[lepeueHb TAHUPYEMbIX PE3YILTATOB OOYUCHHS 110
Kommerenuust p py pesy. y
JUCHUIIIIUHE

udp Conepxanue

VYK-1.1. 3HaTh: OCHOBHBIE 3aKOHBI OPraHUYECKOU U

HEOPraHWYECKOU XUMUH;
Crioco0eH oCyIeCTBISTh MOUCK,

KPUTUYECKUI aHAIU3 U CUHTE3 YK-1.2. YMeTh: onpenensaTh OCHOBHBIC (DU3UYCCKUC
YK-1 WHPOPMALIUH, IPUMCHSTh 1 XUMUYECKHE XapaKTepUCTUKU BEIIECTB;
cucTeMHbIH moxxon s pemmennst | YK-1.3. Bnagers: umrdopmanuelt o Ha3HaueHHH

MOCTaBJICHHBIX 33]1a4. o0iacTsX TPUMEHEHHs] OCHOBHBIX XHMHYECKHX
BELLECTB U UX COCAUHEHUI

2 MecTto aMcOUMIUIMHBI (MOAYJisI) B CTPYKType 00pa3oBaTe/ibHOU

NpOrpamMMmsbl

bopmMHpyeMOoil y4acTHHKaMK
JlucuurminHa (MO/IyJb) peaau3yeTcs B paMKax . 4acTh
00pa3oBaTeIbHbIX YUPEIKICHUH

(06ﬂ3aTeanoﬁ, (hopMHUpyeMOll y4aCTHUKAMU

00pa3oBaTeIbHBIX OTHONICHHH MK (haKyIbTaTHBHO

)

OCHOBHOM MpodecCHOHANLHON 00pa30BaTeIbHON POTPAMMEI.




06beM aucHUIUIMHBI (MOAyJis1) B 3aueTHbIX eAMHHMLAX (3ET) c yka3aHMeM KoOJIMYeCTBAa aKaJeMUYeCKHX WIU
aCTPOHOMHUYECKHX YaCOB, Bbl/eJIEHHbIX HA KOHTAKTHYI0 pa6oTy 00y4aloLMXcs C npenojasaTreseM (0 BUAAM
y4eOHBIX 3AaHATHUM) U HAa CAMOCTOSITE/IbHYI0 Pa0d0Ty 00Yy4aloLIUXCA

Hna OUYHOM (hopMBbI 00yUeHUS:

(OYHOM, OYHO-320YHOMN MJIM 3a0YHOM)
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4 CoaepaHMe AUCLUMILIMHBI (MOAYJIAA), CTPYKTYPUPOBaHHOE MO Te€MaM

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

yKasaHHeM

OTBE/JIEcHHOTI 0

Ha

HHUX KOJIM4YeCTBa

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.

13

14

1.2

Buabsr xumnueckon
CBSI3M B Pa3INYHBIX
TUNAX COCTUHEHUN

13

14

1.3

OCHOBHBIE KJIACCHI
HEOPTaHHYECKUX
COCIUHECHUM

13

14

Xumuyeckas mepmoo

UHAMUKA U KUHemuKa

21

DHepreTuka
XUMHUYECKHX MPOIECCOB

13

14

2.2

CKOpOCTb XUMHUYECKUX
peakiuii 1 XUMHYECKOe
paBHOBECHE

12

14

Xumuueckue cucmemvt

3.1

PacTtBopsl. MeTonb!
ONUCAHUN XUMUYECKUX
paBHOBECHUIl B pacTBOpPax
3JIEKTPOJINTOB

14

14

3.2

Konnouansie pacTBOpBHL.
CBoiicTBa AUCHEPCHBIX
CUCTEM

12

14

3.3

DNEeKTPOXUMUUECKHE
cuctembl. OCHOBHBIE
IIPOLIECCHI,
MPOTEKAIOIIUE B
AIIEKTPOXUMHUYECKUX
CHCTEMAaX

10

14

HUTOro

20

8 12

4

10

2

100

128

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 Ilepmommyeckwii 3aKOH W TEPHOIWYECKAs CHCTEMa XHMHYECKHX J3iieMeHtoB [[.W.
Menpeneena

OCHOBHBIE TIeNH U 33Ja9d TUCIUILTHHBI, €€ CTPYKTYpa U CBS3b C JUCIHILIMHAMHA B OOIIEH cucteme
MOATOTOBKU criennanucta. CTpoeHue atoMa u nepuonnyeckas cucrema [[.1. Menneneea. ATOMHBIC sipa U
ux cocraB. M30Tombl. DJIEKTPOHHBIC 00OJOYKH aTOMOB. XapaKTEPUCTHKA TIOBEJCHUS JIEKTPOHOB B aTOMax.
KBanToBo-Mexannyeckass MOAENs aTroMa. THITI OpOHUTajeil U MOPSIOK 3aIOTHEHUS 3JIEKTPOHHBIX YPOBHEH.
IIpaBuno Kneukosckoro. IlpaBuno I'yana. Ilepuonnueckas cucrema snementoB J[.JM. Menneneesa:
CTPYKTypa, IEPUOIBI, TPYIIIBI, TOATPYIIIEL. [lonokeHne 31eMeHTOB B IEPUOINIECKON CUCTeME. DIIEMEHTHI:
s, ,p, d, f. Ilepuommueckmii 3akoH. lleprommdeckoe W3MEHEHHE CBOWCTB XHMHYECKHX DJICMEHTOB.
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. OCHOBHBIC BHIbBI XMMUYECKOH CBSI3M — KOBaJICHTHAasl M MOHHaA. [IpocTpaHcTBeHHAss KOH(UTYpaLus
Mosiekyst. Curma, mH, JeibTa - CBsA3M. | MOpuam3anuisi aTOMHBIX opOutaneil. Tumbl ruOpuamzanuu U
crepeoxuMusi Mosiekysl. KpatHocTs cBsa3u. HemomsipHas u mossipHas cBA3b. [IoCTOAHHBIE M HaBeIEHHBIE
qumond. DQQeKTUBHBIE 3apsabl aTOMOB B MOJEKyJaX. XapakTepHble OCOOCHHOCTH WOHHOW CBSI3H:
HEHACHIIIaeMOCTh U HEHaNpaBJICHHOCTh. MeTannudeckas CBsS3b. XHMHUYECKas CBA3b M CBOICTBA BEIIECTB.
MeXMONEeKyIIpHOE B3aUMOJICUCTBHE. DIEKTPOCTATUUECKOE B3aUMOICHCTBHE MOJIEKy1. BogopoaHas cBs3b.
MexMoneKysipHas 1 BHyTPUMOJIEKYJIApHas BOJOPOHAs CBs3b. KoMIleMeHTapHOCTh

Tema 1.3 OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COEAMHEHUIN

[Ipocteie coennuenus kucinopoaa. OKCUIBI: OCHOBHBIC, KHCIOTHBIE 1 ampoTepHbie. HomeHkIaTypa
OKCU/IOB. XWMHYECKHE CBOICTBA W TIPUMEHEHHE OKCHJOB. [ HAPOKCHIBI OCHOBHBIE U aM(]oTepHBIE.
Howmenkiatypa u nony4yeHue THAPOKCHIOB. XUMHUECKHE CBOMCTBA M IPUMEHEHHE THIPOKCHI0B. KHCIOTHI
HomeHnkinatypa, nonydyeHue, XuMUYECKUE CBOMCTBA U HNpUMEHEHHE KUCIOT. Colli: HOpMaJIbHbIE, KUCIbIE U
ocHOBHble. HoMmeHKiaTypa, MHOJIydeHHME M CBOMCTBa cojed. ['eHeTudeckas CBS3b MEXAY OCHOBHBIMHU
KJIACCAaMH HEOPraHUYECKUX COEAUHEHUM.

Paznen 2. Xumuueckas mepmoounamuxa u KuHemuxa

Tema 2.1 DHepreTrka XUMHYECKHX MPOLIECCOB.

OneMeHTbl TEPMOXHMHUHU. OK30 M 3HIOTEPMHUYECKHE DPEAKIUH. TE€PMOXMMHYECKHE YpPaBHEHMUSL.
Ilonstre o temnorax oOpa3oBaHMA BemiecTB. 3akoH ['ecca u ciencTBus u3 Hero. [Ipumeps! npuMeHEHUS
3akoHa ['ecca i pacuéra TerioBbIX 3(p(PEeKTOB pa3IMIHBIX MPOLECCOB. DJIEMEHTHl TEPMOAMHAMUKH. 3aKOH
COXpaHEHWs OHEpruu. BHYTpPEHHAS OSHEPTHUS W OHTAIBIHA. OHTANBNUS 00pa30oBaHUA XHMHUYECKHX
coequHeHni. CrannaptHast sHTanbnus. [lonstue 00 sHTponuu. V3MeHeHHE SHTPONHMM NMPH XUMHYECKHX
nponeccax. CranmaptHas sSHTponus. OHeprusi ['mb0ca (M300apHO-M30TEPMUYECKUN MOTEHIMAT) U €
W3MEHEHHEe TIpU XHMMHYecKHX Tmporeccax. CraHmapTHoe u3MeHeHHWe dHeprun [ub0ca. HampaBnenue
XUMHYECKHX IponeccoB. YpasHenue [ m6o6ca-I'ensmronsua. TepmonnHamMudeckue pacu&Tol

Tema 2.2 CKOpOCTh XUMHUYECKHX PEAKINH 1 XUMHYECKOE PAaBHOBECHE

CKOpOCTh XUMHYECKHUX PEAKIMI B TOMOT€HHON M T€TEPOr€HHOM CHCTeMax. 3aBUCHMOCTh CKOPOCTH
XUMHUYECKON pPEaKIMM OT KOHLEHTPALMU PEarupyrolliuX BeHIeCTB. 3aKOH AeicTByrommx Macc. KoHcTaHTa
CKOPOCTH pEakiui. 3aBUCHMOCTh CKOPOCTHM XMMHYECKHX PEaKIHid OT TeMIeparypel. TemmepaTypHbIi
koauument ckopoctu peakuun. [Ipasuno Bant-T'odda. [lorstue 06 snepreTuueckom Oapbepe, aKTUBHBIX
YaCTHIIAaX W DJHEPruM aKkTHBalMW. YpaBHeHue Appenmyca. [lepexomHoe cocTosiHUMEe (aKTHBHPOBAHHBINA
KOMIUIEKC). VICTHHHAS SHEpTrHs aKTHBALMH dJIEMEHTapHOH peakunu. OOpaTuMble 1 HEOOpaTUMBIE PEaKIUH.
XHUMHYECKOE PaBHOBECHE B TOMOTEHHBIX M reTeporeHHbIx cucreMax. KoHctanra paBHoBecus. CMelieHne
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XUMHYCECKOI'0 paBHOBCCHA. (DaKTopI:I, BIIMAOIINE HAa CMCHICHUEC XMMHNYECKOI'O PaBHOBCCHA. HpI/IHHI/IH Jle
[Ilatenpe. MeToamr YIIpaBJICHUS TEXHOJOI'MY€CKUMU IPONCCCaMU, OCHOBAHHBIC Ha M3MCHCHHUE CKOPOCTHU U
CMCHICHNU XUMHUYCCKOI'O pPaBHOBECU

Pazgen 3. Xumuueckue cucmemoi

Tema 3.1 PacTBophl. MeTonbl OnUcaHUi XMMUYECKUX PaBHOBECH B pacTBOpax 3JEKTPOIHUTOB.

PacTBOppl Kak TOMOT€HHbIE MHOTOKOMIIOHEHTHBIE CHCTEMbl. XHMHYECKHE IPOLECCHl IPHU
oOpasoBanuu pactBopoB. ConbBartamms. ['unparHas teopus pactBopoB J[.J. Menneneesa. ['mmpatel u
COJbBAThl. [3MeHEHHEe SHTANbIIMU M DHTPOIMM NPH PAaCTBOPEHHH. PacTBOPUMOCTH XUIKUX, TBEPIABIX U
ra3o00pa3HbIX BEIIECTB B JKUAKOCTAX. BiusHHe Ha pacTBOPUMOCTH MPHUPOABI KOMIOHEHTOB pacTBOpa,
TeMIepaTypsl M JaBieHus. HachlllleHHble, HEHACBHILIEHHBbIE M IEPECHIICHHBIE pPacTBOpHL. Pasnnunbie
CHocoOBl BBIPAKEHHS KOHLIEHTPAlUHM PAacTBOPOB M UX B3aWMHbIE NepecdyErsl. Paz0aBineHHBIE PacTBOPHI
HEedJIeKTpoauToB. WpeanbHble pacTBopbl. Ocmoc. OcMoTndeckoe naBieHue. Teopusi pa30aBiIeHHBIX
pactBopoB Bant-T'odda. JlaBneHwe HachIIeHHOTO Tapa-pacTBOPUTENs HaJ pacTBopoM. Jlmarpamma
cocTosHusl pacTBopoB. IloHmwkeHne napneHus mnapa-pacTBopoB. KomnmuratuBHbBIE CBOHCTBAa PacTBOPOB.
[loBrllieHne TemmnepaTypsl KUIIEHUS PACTBOPOB U MOHMKEHHE TEMIEepaTyphl X KPHUCTAIIU3AIUN. 3aKOHbI
®pancya-Mapu Payns. Metoasl onpeneiaeHust MOJEKYISIPHBIX MacC pacTBOPEHHBIX BellecTB. Kpuockonus u
30YIUTHOCKOTIUS

Tema 3.2 Konnouansle pactBopbl. CBOWCTBA TUCIIEPCHBIX CUCTEM

HucnepcHble cuctembl. Knaccudukanus AUCIEpCHBIX CHUCTEM: IO pa3Mepy YacTHLl AWCHEPCHOMN
¢da3pl, MO arperaTHOMy COCTOSHHIO (a3 cucTeMbl. Kiacchl TeTepOTreHHBIX JUCIEPCHBIX CHCTEM.
Komnonnuele cuctemsl. JInodoOHBIE KOMIOMAHBIE PacTBOpPhI (3071). PacTBOpBI BBICOKOMOJIEKYJISIPHBIX
coenuuenuit (BMC) unu nuodunbHble Koyutouabl. COCTaB U CTPOCHUE JIMOPOOHBIX KOJUIOWIOB (MUIIEILIA).
JBoiiHol »nekTpuueckuii cnoid. CtpoeHue 3078 uHoauaa cepedpa. MeToabl MONyYeHHS KOJUIOMIHBIX
pPacTBOpPOB: KOHIEHCALMs, IUCIEPrUpoBaHMe W mnentu3anus. CBoWCTBa KOJUIOMIHBIX CHCTEM. MeTogbl
OUYUCTKH KOJUIOWJIHBIX CHCTeM. AjicopOuusi M e€ pa3sHOBHIHOCTH. VICTONb30BaHHE B TEXHOJOTMYECKUX
nporeccax

Tema 3.3 Dnekrpoxumuyeckue  cucteMbl. OCHOBHBIE  TpOIECChl, TMPOTEKaloIlde B
3NEKTPOXUMHUYECKHUX CHCTEMaxX

Crenenp okucnenus. OKuCIUTeIbHO-BOCccTaHOBUTENbHBIE peakiyun (OBP). Dnexrponnas teopus OBP.

Knaccudpukanms OBP. BaxHeiine okuciuTenu 1 BOCCTaHOBUTENW. Biusiaue cpenbl Ha niporekanne OBP.
OJEeKTPOHHO-MOHHbIE OallaHChl. DJEKTPOXUMHUSA. OJIEKTpoXUMHUYeckue mpornecchl. lereporenHsie OBP.
[TonsiTHEe 00 JIEKTPOAHOM HOTEHLMANE U (aKTOPbI, BIUSIOIINE HA UX BeIHUYHHY. IIoHATHE O cTaHIApTHBIX
nmoTeHIaax. BoaopoaHbiit (CTaHOApTHBIN) 3JIeKTpoA. | ampBaHMYecKHe DJIEMEHTHI. Psy HampsoKeHUi
MmeTauioB. YpaBHeHue HepHcra. KoHueHTpanmoHHBIE 371€MEHTHI. TOIUTMBHBIE 3JIEMEHTHI. DJIEKTPOJIHU3.
ONEKTPONu3 C PacTBOPUMBIM W HEPACTBOPUMBIM aHOAOM. OIJEKTPOXHMHUYECKHIA SKBHBAJIEHT. 3aKOHBI
@apages. Beixoa 1o Toky. DIEKTPOIUTHYECKOE TTOITYYEHNE METAJUIOB. DJIEKTPOIIN3 PACIUIaBOB.

4.3 Copaep>kaHue JIAaOOPATOPHBIX PadOT

Paspen (Tema) JMCHUIIMHBI Tema n1adopaTopHoii padoThI

Paznea 1: CTpoeHue BelecTB

1.3 OcHOBHEIC KJIaCChl HCOPraHN4CCKUX XUMHYCCKHE CBOMCTBA KHCIOT U OCHOBAaHUH.
COCJII/IHGHI/IfI. CTCXI/IOMeTpI/IT-IeCKI/Ie paC‘-IéTBI u | 'emetnueckas cBSI3b MEXKIAYy OCHOBHBIMH KilaCCaMU
KOJIMYCCTBCHHBIC 3aKOHBI XUMHUH HCOPTraHUYCCKUX COCIII/IHGHI/Iﬁ

Paznen 2: XuMudeckasi TEPMOAUHAMUKA U KHHETHKA




Pazges (TeMa) AUCHUINJIMHBI

Tema J1aGopaTopHOii padoThI

2.3 X¥MHUY€ECKOE paBHOBECHE

XUMHYECKOE paBHOBECHE

Pasgen 3: Xumuueckue cucmembi

3.1 PactBOoprl. MeTonbl ONMCaHUN XUMHUYECKUX

paBHOBCCI/Iﬁ B paCTBOpax 3JICKTPOJJIMUTOB.

IIpurotoBneHue pazIM4HON

KOHUEHTpaUuun

pacTBOpoOB

3.2 T'uaponus coneit

Honnoe npousseaeHue Bojibl. ['uaponus coneit

3.3 PacTBOpBI

KauecTBeHHBII W  KOJHMYECTBEHHBIN  aHaIU3

KaTHuOHOB U aHNOHOB

4.4 CopaepxXaHHe NPAKTUYECKHUX 3aHATUMN

Pa3zges (TeMa) AUCHUNIMHBI

Tema NPpaKTHYECKOr0 3aHATUS

1.1 Ctpoenue BeuiecTs

Mertaminl. ®u3ndeckue cCBOMCTBA METAIIOB

2.1
MPOLIECCOB

9HCpFCTI/IKa )51 KHHCTHUKA XUMHUYCCKHUX

@DakTopbl, BIUAOIIKE Ha CKOPOCTh XHUMHYECKHUX
peaxkuuii

2.1 DHepreTuka XMMUYECKUX MPOLIECCOB

Koppo3zus metannos

4.5 KypcoBas pa6oTa

JucuumnirHa He npeaycMaTpiBaeT KypcoBYIO paboTy.

4.6 KypcoBou npoexKT

JucuuniumHa He Ipe1yCMaTpUBaeT KypCOBOU MPOEKT.

4.7 CamocTosiTe/bHasA pa6oTa. KOHTpo/b caMOCTOATE/ILHON PAaGOThI

B camocrositenbHy0 paboTy CTyIeHTa BXOJUT IOJATOTOBKA K 3aHSATHAM IO JUCIHIUIMHE MYTEM H3Y4EHUS
TEOPETHYECKOTO Marepuaja M0 HMCTOYHHKAM, yKa3aHHBIM B TI€pEYHE OCHOBHOW U JIOMOJHUTEIHHOU
JIUTEPATyphl, BHINOJHEHNE JTaOOpaTOPHBIX padoT, opopmieHHe JabopaTOpHBIX PabOT M MOATOTOBKA K HMX
3aIuTe.

KOHTpOJ’IB CaMOCTOSITEIIbHOM pa6OTBI OCYIICCTBIIACTCA B XOAC J'Ia60paTOpHBIX 3aHATHH.

4.8 HHTepaKTUBHbIE POPMBI 00yUYEHUA
B mpomecce ocBoeHMS IMaHHOW Y4YeOHOW NHUCHIUIIIMHBI HWHTEPAKTHBHBIC (DOPMBI HCHOIB3YIOTCS TIpU
M3YUYCHHUH CIICAYIOUIUX TCM:



KoanuecTBo
Pa3znen (Tema) 1M cOMILUIMHBI 4acoB
O 03 3
Paznen 1. Ctpoenue BelecTs 6
Paznen 3. Xumudeckas TepMOAMHAMIKA W KHHETHKA 6
Paznen 8. Xumudeckue cucTeMbl 4
HTroro 16

5 ®OoHJA OLEHOYHBIX CPEeACTB [AJA TNpPOBeJAeHUA MNPOMEKYTOYHOH
aTTeCcTalMM 00yYaIIUXCA 0 AUCHHUILIHHE (MOAYJTI0)

5.1 OnucaHue T1OKa3aTeJieli M KpUTepUeB OLEHUBAHMA KOMIETEHLUH,
oNnHMCcaHMe IIKaJl OleHUBaHMUA

Iloxka3aTenn
Onucanne nmokasaress

OLlCHUBAHNS
OOyuaeMbIli  JIEMOHCTPUPYET CIIOCOOHOCTH K  IMOJHOHW  CaMOCTOSTEIbHOCTH
(momycKaroTcsl KOHCYJNbTALlUU C TIPerojiaBaTeieM MO COMYTCTBYIOUIUM BOMpOCaM) B
BEIOOpe crmocoba pemieHds HEM3BECTHBIX WM HECTAaHAApPTHBIX 3aJaHUd  C
WCTONB30BaHUEM 3HAHWH, YMEHHH M HAaBBIKOB, IONyYEHHBIX B XOJE IPOBEIACHUS
OrieHKa «OTIHYHOY OCBOCHHS JAWCIUIUTMHEI, CIEQyeT CYHTAaTh KOMIICTCHIINIO C(HOPMHUPOBAHHOW Ha
(3auTeHo) BBICOKOM ypoBHe. [IpucyTcTBre cpopMUpOBaHHON KOMIIETEHIINN Ha BBICOKOM YPOBHE

O3HA4YaeT CIOCOOHOCTh CTYAEHTa K ee JalbHEHIIeMy CaMOpasBUTHIO M BBICOKOM
aNanTHBHOCTH  TPAKTHYECKOTO  TPUMEHEHHS K  M3MEHSIOIMMCS  YCIIOBHSIM
npo(eCCHOHANBHOM 3a1a4u.

OOyuaeMbIil JIEMOHCTPUPYET CaMOCTOSATENbHOE TNPHMEHEHHE 3HAHWH, YMEHHHA U
HABBIKOB TIPH pEIIEHUM 3aJaHUN, AaHAJIOTUYHBIX TEM, KOTOpBIE MPEJOCTaBIISII
MIpernoAaBaTelb NP NOTCHIHAIBHOM (OPMHUPOBAHMH KOMIIETCHIIMH, OATBEPXKIaeT
Hanmuuue c(OpMHPOBAaHHOW KOMIIETEHIIMM, NpHYeM Ha Ooiiee BBICOKOM YpPOBHE.
Hammume  cpopMupoBaHHOM ~ KOMIIETEHIMHM  Ha  IOBBIIEGHHOM  YPOBHE
CaMOCTOSITEIIHHOCTH CO CTOPOHBI 00y4aeMOro IpH €€ MPaKTHIECKOI 1eMOHCTpPAIH B
XO/Ie pELICHUs] aHATOTMYHBIX 33/IaHUN CIIEAYeT OLEHUBATH KaK ITOJIOKHUTEIHFHOE U
YCTOHYMBO 3aKPEIUICHHOE B ITPAKTHYECKOM HaBBIKE.

O1leHKa «XOPOIIO»
(3a4uTeHo)

OOy4aemblil IEMOHCTPUPYET CaMOCTOSITEIIbHOCTh B NMPUMEHEHUN 3HAHWH, YMEHUH U
HaBBIKOB K PEIICHHWIO Y4YEeOHBIX 3aJaHWi B IIOJHOM COOTBETCTBHM C 00pasloM,
JaHHBIM TIpeTriofjaBaTesieM, IO 33/aHHsAM, pEIIeHHE KOTOPHIX OBIJIO IOKa3aHo
IIpernoiaBaTesieM, claeyeT CUUTaTh, 4YTO KOMIIETEHIMs COPMUPOBaHa, HO €€ YPOBEHb
HEJIOCTaTOYHO  BBICOK. IIOCKONBKY  BBISBIEHO  Haluue  C(HOPMHUPOBAHHOMN
KOMIETEHIINH, €€ CIIEYeT OIICHNBATh MTOJIOKUTEIIFHO, HO HA HU3KOM YPOBHE.

OueHka
«yJIOBJIETBOPHUTEIILHOY
(3auTeHo)

OOyuaeMBIii HE CHOCOOEH CaMOCTOSTENIHFHO IMPOAEMOHCTPHPOBATh HATWUYWE 3HAHUI
NIPY PEUICHUH 3aJlaHui, KOTOpble ObLIM MPEICTaBJICHbI NPENoaBaTeieM BMECTE C
Ornenka 00pa3loM WX pEHIeHHs, OTCYTCTBHE CaMOCTOSTEIBHOCTH B NPHMEHEHHH YMEHHUS K
«HEYZOBIIETBOPUTEIBHO» | MCIOJIB30BAHUIO METOOB TPOBE/ICHHS NPE/I- AUTUIOMHOMN MPAKTUKU M HECTIOCOOHOCTD
(He 3a‘-ITeHO) CaMOCTOATEIIBHO TPOABUTH HABBIK IMOBTOPCHUA PECHICHUA MMOCTaBJICHHOM 3aga49u I10
CTaH/IapTHOMY OO0paslly CBHJETENLCTBYIOT 00 OTCYTCTBHHM C(OPMHUPOBAHHOM
KOMITICTEHIIHH.

5.2 TunoBble KOHTPOJIbHbIE 3aJaHHUs WM HHbIE MaTepuasibl, HE06X0JUMbIe
AJIsl OLl€eHKHM 3HAaHUM, yMeHUH M (M/IM) HAaBBIKOB, XapaKTEePU3yWIIHUX 3TaMbl
dopMupoBaHUsA KOMIIETEHIIMM B Mpolecce OCBOEHHMSA 006pa3oBaTe/bHOU

NporpaMmbl

Kauecmeennwiii B0ONPOC. YKAXKUTC TUIILI XUMHUYCCKUX CBSI3CH.
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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. 'mOpuanzanust aTOMHBIX opOuTaneid. TUmbl THOpUAM3AUMH M CTEPEOXUMUSI MOJEKYIL
KpatHocTs cBsizu. [lonsipu3yeMoCcTh KOBaJI€HTHOU CBA3H.

6. HNoHHast CBA3b Kak KpaWHUU Cilydail NOJAPU3aLUU KOBAJIEHTHOU CBS3U. XapaKTEpHbIE
0Cc0OEHHOCTH MOHHOH CBSI3H: HEHACHIIIAEMOCTh M HEHAIPABICHHOCTb.

7. MerTtannndeckas CBsA3b U CBOKWCTBA BEIIECTB C METAININYECKOH 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 r1. 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, OneMeHTbl TEePMOAMHAMUKH. 3aKOH COXpAaHEHHsS OJHEeprud. BHyTpeHHSS SHEprus wu
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'mmuka, H. JI. 3agaun u ynpaxHeHUs: 10 o0me XxuMuu : yue0.-npakt. mocodbue / H. JI. I'nunka ;
mon pen. B. A. Ilonkosa, A. B. babkoBa. — 14-e uzn. — M. : UzmatensctBO IOpaiit, 2018. — 236 c. -
Pexxum moctyma: https://biblio-online.ru/book/42CADAEOQ-F729-47F0-BD2C-9BF1FA027806/zadachi-i-
uprazhneniya-po-obschey-himii

2. T'muaka, H. JI. O6mas xumus B 2 7. Tom 1 : yueOHHK 118 akageMudeckoro OakamaBpuara / H. JL
I'munka ; mox pexn. B. A. Ilonkosa, A. B. babkoa. — 20-¢ u3., nepepad. u jgon. — M. : M3garenbcTBo
FOpaiit, 2018. — 353 c¢. - Pexum pnocryma: https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-
F8E756E674A5/0bschaya-himiya-v-2-t-tom-1

3. T'muaka, H. JI. O6mast xumust B 2 T. Tom 2 : yueOHHK i akajeMudeckoro Oakamaspuara / H. JL
I'muaka ; mox pen. B. A. IlomkoBa, A. B. babkoa. — 20-e u3z., mepepab. u gomn. — M. : M3garenscTBo
FOpaiit, 2018. — 379 c. - Pexxum moctyma: https://biblio-online.ru/book/EBE718FD-189B-494E-A633-
DCAT7F607FCC9/obschaya-himiya-v-2-t-tom-2

4. Jlenucosa, E. C. Xumus : yae6Hoe mnocobue / E. C. [lenucosa. - Omck : OUBT, 2020. - 256 c.

5. JHenucosa, E. C. Meronuueckue ykazaHus K J1abopaTOpHBIM paboTam 1o aucuuruinie "Xumus" / E.
C. Jlenucona. - Omck : OUBT, 2022. - 26 c.

6. JHenucosa, E. C. MeToanyeckue yka3zaHus K NIPaKTUYECKUM padboTaM 1o auciuminae "Xumus" / E.
C. llenncona. - Omck : OMBT, 2022. - 32 c.

6.2 JlonosiHMTe/IbHAs yYeOHaA JuTepaTypa

1. 3agauu W ynpakHEeHUs Mo o0Iel xumuH : yueoHoe nmocooue / moa pen. H. B. Koposuna. - 4-¢ us.,
nepepad. - M. : Beicmras mkona, 2008. - 256 c.

2. Bonkos, B. A. Beyratommecss xumukn mupa : Oouorpadudeckuit cnpas. / B. A. Bonkos, E. B.
Bonckuit, I'. U. Ky3nenosa. - M. : Bricias mkomna, 1991. - 656 c.

3. Tenppman, M. U. Kommongnas xumus: ydeOHuk / M. U. I'ensdpman, O. B. Kosanesuu, B. IL
octpatoB. - 5-e wu3m., crep. - CII6. : Jlaws, 2010. - 336 c.- Pexum pgoctyma:
http://e.lanbook.com/view/book/4029/
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4. Jenucora, E. C. Ananutnueckas xumus : yueonoe mocodue / E. C. Jlenucosa. - Omck : OUBT,
2011. - 162 c. - Pexxum noctyma: http://liboivt.wixsite.com/biblioteka

5. Henucona, E. C. Koncnekr nekmuii mo auctuminde "Xumus" : yueoHoe nmocodue / E. C. Jlenucosa.
- Omck : OUBT, 2009. - 165 c.- Pesxum goctyma: http:/liboivt.wixsite.com/biblioteka

6. /[enmcosa, E. C. MeToanveckue yka3zaHus K KOHTPOJIBHBIM paboTaM mo aucuuiuinie "Xumus" / E.
C. Jlenncora. - Omck : OUBT, 20009. - 60 c.- Pexxum noctyma: http://liboivt.wixsite.com/biblioteka

7. JHeprauesa, M.H. I'maponus coneii : yuebHoe mocodue / M. H. [lepradesa. - Omck : OUBT, 2011. -
25 c.- Pexxum poctyma:http://liboivt.wixsite.com/biblioteka

8. Jleprauera, U. H. Xumus nonumepos : yuebHoe nocobue / U. H. leprauesa. - Omck : OUBT, 2011.
- 82 c¢.- Pexxum moctyma: http://liboivt.wixsite.com/biblioteka

9. J[leprauera, . H. MeToanueckue yka3aHus M0 U3YYCHUIO JUCHUILIMHBI "XuMUs" : J1JIs CTYJACHTOB
OYHOTO M 3a04. 00y4deHus Bcex cnernmanbHocTeil / Y. H. leprauesa. - Omck : OMBT, 2009. - 28 c.-
Pexum poctyma: http://liboivt.wixsite.com/biblioteka

10. JlepraueBa, M. H. Xumusa. Tectsl mns moarotoBku Kk denepaibHOMy WHTEPHET-dK3aMeHY : CO.
tectoBbix 3amanmii / W. H. J[lepraweBa. - Omck : OHWBT, 2011. - 88 c.- Pexum
nocryma:http://liboivt.wixsite.com/biblioteka

11. Xumus: yueOnuk/[nong pen. JI. H. bmmuomal.- CIIb.: Jlans, 2012. - 480 c.- Pexum mocrtyma:
http://e.lanbook.com/view/book/4040/

6.3 Ilepuoguyeckue u3aaHus

31. Xumus n xu3Hb - XXI Bex [TekcT] : HaydHO-IONMYISAPHBINA KypHaI. - M. : Xumus u xu3ab, 1996 - . -
Beixogut exxemecsuno. - ISSN 1727-5903

7 IlepeyeHb pecypcoB MHPOPMALMOHHO-TEJI€KOMMYHUKAIlMOHHOU CETH
"UHTepHeT" (masiee - cetb "UHTEpHeT"), HEOOXOAUMBIX /IJIs1 OCBOECHUA
AUCLUILIMHBI (MOAYJISA)

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

2.  Hayumas snektponHas Gubimoreka [DnekTpoHHBIH pecypc]. — Pexxum moctyma: https://elibrary.ru/
3. Marematnuecknit  nopran  «EqWorld»  [Onextponsbiii  pecypc]. — Pexum  mocryma:

http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
4.  Dnekrponnblit katanor HIABT [DnektponHblit pecypc]. — Pexxum mocrtyna: http:/libcat.nsawt.ru/

8 IlepeyeHp HHPOPMALMOHHBIX TEXHOJIOTHUM, WCHOJIb3yeMbIX MPH
OCyLIeCTBJIEHUH OOpa3oBaTeJbHOro Ipouecca N0 AUCHUIIMHE
(Moayw0), BK/IKWYas I[epedyeHb MNPOrpaMMHOr0 oGecnedYyeHUs WU
MHPOPMaALMOHHBIX CIPABOYHbIX CUCTEM (IIPU HEOOGXOJUMOCTH)

1. MS Excel. MaremaTnyeckue BbIUUCIEHUS
2. Matlab. MareMaTnueckue BEIYACIEHUS
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9 OmnucaHuMe MaTepHaJIbHO-TEXHUYECKOM 06a3bl,

oCymeCTBJICHUA
(Mozay.r0)

06p330B3TEJIbHOI‘O

Inmponecca

Heo06XoJAMMOM 1A
no JAMCHUILIMHE

n/n

HaumenoBanue Buaa
o0pa3zoBaHusl, yPOBHS
o0pa3oBaHus, npodeccuu,
CHelUAIBLHOCTH, HANIPABJIEHUS
MOArOTOBKHU (1151
npogeccuoHaIbLHOI0
o0pa3zoBaHusi), MOABHIA
JOTMOJHHUTEJIHHOI0
o0pa3oBaHus

HanmeHoBaHMe 000py10BAHHBIX YUeOHBIX
Kka0MHeTOB, 00bEKTOB /ISl NPOBeIeHHs
NPAKTHYECKHX 3aHATHIi, 00beKTOB
(usnyeckoii KyJIbTYpBI H CIIOPTA €
nepeyHeM OCHOBHOI'O 000py10BaHUs

Anpec (MecTONOJIO2KEHHE)
yY4eOHBbIX KA0MHETOB, 00beKTOB
AJ151 IPOBeIeHUs] MPAKTHYECKUX
3aHATHIL, 00beKTOB (PU3NYECKOH

KYJbTYPbI H cIIOpPTAa (C
yKa3zaHueM HOMepa IOMeIIeHusI
B COOTBETCTBHH C J0KYMEHTAMH

010p0 TeXHUYECKOI
HHBEHTAPU3AIHH)

15.15

XuMus

VYueOHast ay JUTOpHs JJIsl IPOBEJCHUS
3aHATHH JIEKINOHHOTO THMA: YICHHIECKas
napra - He MeHee 42 1T., CTOJ
MpenojaBaTeNbCKUi - He MeHee 1 wT.,
JocKa yueOHas - He MeHee | mT., 9KpaH
MPOEKUMOHHBIN - HE MeHee | WT., CTyd -
He MeHee 84 IIT., paMKH HOPTPETHEIE - HE
MeHee 23 mT.

644099, r.OmMck, yi. MBana
Aunexceena, 1. 2 (NeNe
22,23,24,25 Ha TO3TaXKHOM
miane (111), 5 atax)

JlaGopatopus XuMuM: yuebHas apTa - He
MeHee 13 mT., CTON npenoaBaTenbCKui -
He MeHee 2 IIT., JocKa y4eOHas - He MeHee
1, 9KpaH IPOEKIMOHHEIH - He MeHee | mT.,
CTYJ - He MeHee 26 IIT., paKOBHHA - HE
MeHee | mT., mKkag - He MeHee 2 MIT.,
ydeOHbIe IUIaKaThl B paMKax - He MeHee 5
IT., BRITSDKHOM mIKad -He MeHee | mT.,
- MeTaJuTmIeckuil mkad -He MeHee | mr.,
ceiid - He MeHee | mIT., IUTaKaTHUIIA - HE
MeHee | mrT., yueOHbIe CTeHABI -HE MEHee
4 ., yaeOHbIe IIaKaThl -He MeHee 21
IIT., XAMUYecKas ocyaa - He Mmenee 30
IIT., XAMUYECKHE PEaKTUBHI - HE MeHee 53
MIT., XUMHYECKOE 000PYIOBaHHE - HE
MmeHee 21 mT.

VYueOHast ay JUTOpHs JJIsl IPOBEICHUS
I'PYTNIIOBBIX U MHIUBHTYaIbHBIX
KOHCYJIbTAIIM{: yueOHas rapra - He MeHee
13 wrT., cTON NpenoiaBaTeNbCKUil - HE
MeHee 2 IT., JocKa y4eOHas - He MeHee 1,
9KpaH NPOEKIMOHHBIN - He MeHee | mT.,
CTyJ - He MeHee 26 IIT., paKOBHHA - HE
MeHee | miT., mkag - He MeHee 2 MIT.,
ydeOHbIE TUTaKaTHl B paMKax - He MeHee 5
IIT., BRITSDKHOW mKad -He MeHee | mT.,
- MeTaJUIMYecKui mkad -He meHee | mr.,
ceii¢ - He MeHee | mIT., MIIaKaTHUIA - HE
MeHee | mT., yaeOHbIe CTEHIBI -He MEHee
4 ., yaeOHBIE TTIaKaTHI -He MeHee 21
LIT., XUMHYECKas mocyza - He MeHee 30
HIT., XUIMUYECKHE PEaKTUBEI - HE MeHee 53
IIT., XHMHYECKOE 000pyI0BaHUE - HE
MeHee 21 mT.

644099, r.Omck, yi. MBaHa
AnexceeBa, 1. 2 (NeNe 48,49 Ha
nostaxkHoM 1uiane (111), 4
3TaX)
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VYuebHast ayTuUTOpHs JJIsl IPOBECHUS
TEKYIIEro KOHTPOJIS ¥ IPOMEKYTOUHOH
aTTecTalnu: yueOHas mapra - He MeHee 13
IIT., CTOJI IPENOJaBaTENbCKUI - HE MEHEE
2 mT., TocKa yueOHas - He MeHee 1, dKpaH
MIPOEKLUMOHHBIN - HE MeHee | mT., CTy -
HE MeHee 26 IIT., paKoBHHA - HE MeHee 1
IIT., IKag - He MeHee 2 IIT., y4eOHbIe
IUIAKaThl B paMKax - He MeHee S WIT.,
BBHITSDKHOU mIkad -He MeHee 1 mit.,
- MeTajuyeckuil mkad -He mexee 1 wrT.,
ceitd - He MeHee | 1IT., IUTAKaTHUIIA - HE
MeHee | mrT., yueOHbIe CTEHABI -HE MEHee
4 ., yaeOHbIe IIaKaTsl -He MeHee 21
IIT., XUMHYECKas rmocya - He meHee 30
LIT., XUMHUYECKUE PEAKTUBBI - HE MeHee 53
IIT., XHMUYECKOE 000PYIOBAHHUE - HE
meHee 21 mr.
TTomemieHue o caMOCTOATEILHOM
paboTHI: OnepanMoHHast CHCTEMa

Windows, makeT nporpamm Microsoft 644099, r. Omck, yi. Bana
Office, CIIC Koncynprant I[TJIFOC, Arnekceesa, 1. 2 (NeNe 52,
TI'APAHT, nocka - He MeHee 2 IIT., 9kpaH - | 53,54,55 Ha MOATaXKHOM IIaHe

He MeHee 2 WIT., mKag - He MeHee 2 WIT, (11I1), 3 sTax)

cTeH bl - He MeHee 10 mT., CToJ - He
MeHee 43 1T., cTyJ - He MeHee 48 1T.
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