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1 IlepeyeHb IJIAHMPYEMBIX Pe3yJIbTAaTOB O00y4YeHHMA MO AUCHUIIMHE

(moay.mo),

COOTHECEHHbIX C

IJIAHUPYEMBbIMH pe3yJbTaTaMHU

OCBO€HHUsI 06pa30BaTeJbHOM MPOrpaMMbl

1.1 Ileau aAMcHUNIMHBI

]_IGJII)IO JUCHUIIIINHBI ABJIACTCS YFHY6H€HI/IC HUMCIOIIUXCA HpG[[CTaBJIeHI/Iﬁ N TOJIY4YCHHE HOBBIX

3HAHUW U YMEHUU B 00JIaCTH XUMUH.

1.2 TlepeuyeHb (popMHPYEMBIX KOMIETEHIHI
B pesynbprare OCBOEHHs MUCHMILIMHBI (MOIYJs) Y OOyYaromerocs JOJDKHBI C(OPMHPOBATHCS

CIIeyIOle KOMIIETEHIIMH, BBIPAa)KEHHbIE Yepe3 pe3yabTaT 00ydeHus M0 JUCHUILIUHE (MOIYIS),

KaK 4acTh pe3yJbTaTa 0CBOEHUs 0OpazoBarenbHOM mporpammel (nanee — OI1):

1.2.1 YuusepcanabHble komnereHnuu (YK)

Jucnunnuna He GOpMHUPYET YHUBEPCATbHBIE KOMITETCHITNI

1.2.2 Oo6menpodeccuonanbubie komnerenun (OITK)

[lepedeHb UIAHUPYEMBIX PE3YJIBTATOB

Kommnerenmnns
00yYeHUS IO TUCIUIUINHE
Mudp Conepxxanue
3HaTh:
- KIaccu(UKanuio W CBOMCTBA XUMHUYECKHUX
Croco6eH pUMEHSITh DJIEMEHTOB, BEIIECTB M COCOMHEHHH, HX
€CTECTBCHHOHAYYHBIC U Ha3HAYCHHUE U 00JIACTH MPUMEHEHUS.
OITK-2 00IIIeNH)KEHEPHBIC 3HAHUS, YMeTh:
aHAJUTHYECKHE METOBI B - HCIIOJIL30BaTh METOIBI aHAIM3a XUMHUYECKHUX
poeCCHOHAITBHOU BEILIECTB.
ESITENILHOCTHA Bnaners:
- CIOCOOHOCTBIO  ONpENEICHUsT  CBOMCTB
XUMHAYECKUX BEILECTB.
3HaTB:
CriocoOeH poBOIUTh .
- XHMHUYECKHE CBOMCTBA OMTACHBIX TPY30B
WU3MEPECHHS M HAOJI0ICHNUS, VMeTs:
00pabaThIBaTh U PEJICTABIIATH '
- HCHOJIb30BaTh TEPMHUHBI TEPMOJWHAMHUKU U
IKCIIEPUMEHTAJIbHBIC JJAaHHBIC
KUHETHUKU UII  OIMCAaHUS ¢ OObLSICHEHHS
CrocoOeH NpUMEHSTh
OI1K-3 XUMHUYECKHX MPOIECCOB.
€CTECTBEHHOHAYYHbIC U
Brnaners:
00IIIeNH)KEHEPHBIC 3HAHUS,
- CTaHJApPTHBIMH  METOJaMHU  IPOBEACHUS
aHAJIUTHYECKUE METO/IBI B
N XUMHUYECKOTO JKCIEPUMEHTAa U IpPaBHIIAMH
npogeccuoHaIbHON .
Oe3omacHOM paboThI c XUMHAYECKUMU
NEeATEIILHOCTHU
BEIIIECTBAMMU.

1.2.3 TIpodeccuonanbubie komnerenuun (1K)
JucuuruinHa He GopMHUpyeT NpodeccHoHaNbHbIE KOMIIETEHIIMU




1.2.4 TIpodeccuonaibuble komneTreHuun npoduis uiu cnennaausanuu (IIKC)
JucuumuiiHa He GopMHUpyeT MpoQecCHOHaTbHbIE KOMIETEHIIMH PO WK CIIEHUAIN3ALUH.

1.2.5 Komnerenuuu MK IIJHB (KMK)
Hucrununaa He popmupyer komnereniun MK ITIHB (KMK).

2 MecTto auciMmIMHBbI (MOAyJisi) B CTPYKType o06Gpa3oBaTe/JbHOM
pOorpaMMbl

JucuuriiHa (MOAYIb) peaau3yercs: B paMKax obasareLHOf 4acTu

(onaTenLHoﬁ, (opmMupyeMOl ydacTHUKaMU

00pa30BaTeNbHbIX OTHOLICHUIH WU

(axyn bTaTuBHoﬁ)

OCHOBHOH TTpothecCHOHATbHOM 00pa30BaTENbHON MPOrpaMMBbI.



3 00bem aucuumIuHbl (MOAyJsisA) B 3aueTHbIX eAuHMLax (3ET) ¢ ykazaHMeM KoJIM4eCTBa aKaJgeMHYeCKUX UIU
aCTPOHOMMYECKMX YAaCOB, BblJleJIEHHbIX HAa KOHTAKTHYI0 Pa6bo0Ty 00y4alwIUXCs C npenojasaresieM (Mo BUAaM

y4eOHBIX 3aHATHUM) U HA CAMOCTOATE/IbHYI0 PA6OTy 00YyYaKOLIUXCA
Hns OYHOM ¢dhopmbl 0OyueHus*:

(O4YHOI, OYHO-3204YHON WJIN 320YHOH)

DopMBI KOHTPOJIS Bceero Bceero uacos Kypce 1
3ET B TOM 4HUCIIE Cemectp 1 Cemectp 2
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4 CopaepxaHMe AUCHUIUIMHBI (MOAYJis1), CTPYKTYPMPOBAaHHOE MO TeMaM
(pa3gesaMm) ¢ ykKaszaHMeM OTBEAEHHOr0 HA HHMX KOJIMYeCTBa
aKaJeMH4Y€eCKHUX YaCOB U BUJ0B YUEOHBIX 3aHATUIA

4.1 Paspenbl U TeMbl AUCHUIUVIMHBI (MOAYJA) U TPYAOEMKOCTb NO BHUAAM
y4eOHbIX 3aHATHH (B aKaJeMHU4YeCKHX 4acax)

Bunp! yaeOHbIX 3aHsTHH, BKtoyas CPC

No Pasnens! u TeMbl Tiex a6 Tip CPC
JUCIIUTUTAHBI (MOJTYJIA)

o o3 3 o 03 3 o 03 3 (0] 03 3

1 CtpoeHue BelecTs

ITepuoauueckuii 3akoH U
11 | Mepuonuveckas cucrema

XUMUYECKHUX DJIEMEHTOB
J.N. Menneneesa.

Bunpr xumudeckoi
1.2 CBSI3U B Pa3IMYHBIX 2 2 3 9
TUIIaX COCAUHEHUIN

OCHOBHBIE KJIACCHI
1.3 HEOpraHUYeCKUX 4 1 4 2 3 9
COeMHEHUI

2 Xumuuecxasn mepMOOuHa/vluKa U KuHemuxka

OHepreTuka
XMMHYECKHX IPOIIECCOB

2.1

29 CKOpOCTh XUMHUYECKUX 2
' peakuuii 1 XUMHIECKOoe
paBHOBecHE

3. Xumuueckue cucmemol

PactBopbl. MeTonbt
3.1 OIMCAaHUI XUMHYECKUX 2 1 4 2 4 10
PpaBHOBECHII B pacTBOpax
SJIEKTPOIINTOB
32 Komnonnnele pacTBOpHI.
' CBoiicTBa AUCTIEPCHBIX
CUCTEM
DNEeKTPOXIMHUIECKHE
cucteMbl. OCHOBHBIE
3.3 TIPOIIECCHI, 2 4 10
TIPOTEKAOIIHE B
AIEKTPOXUMHUIECKUX
cucTeMax
UTOI'O 20 4 20 6 28 76

[Tpumeuanus: O — ounast gopma obyuenus, O3 — ouHo-3aouHass (opma oOydeHus, 3 — 3aouHas Qopma
00y4eHHsl.



4.2 Copaep>kaHue pa3jesioB U TEM AUCIUIINHDI

Pazpen 1. Ctpoenue BeiecTs

Tema 1.1 Ilepumommyeckuil 3aKOH W TEpUOAMYECKAs CHUCTEeMa XUMHYecKux siemeHToB J[.U.
MenneneeBa

OcHOBHEBIE oeiu 1 3agavv JUCHUIUIMHBI, €€ CTPYKTYypa U CBA3b C NUCHUIIJIIMHAMHA B O6].[ICI71 CHCTEMC
MOATOTOBKH crenuanucta. CTpoeHrne aToMa u nepuognyeckas cucrema [[.1. MenneneeBa. ATOMHEIE sipa U
ux coctaB. M30Tonbl. DIIEKTPOHHBIC 000JIOUYKH aTOMOB. XapaKTEPUCTHUKA TIOBEACHHUS JJICKTPOHOB B aTOMax.
KBanToBo-MexaHudeckas MOJIeNIb aToMa. THIbl opOuTanIe U MOPSAIOK 3aMOMHEHUS DIEKTPOHHBIX YPOBHEMH.
[IpaBuno Kineukosckoro. IlpaBuno I'yanma. Ilepmommueckas cucrema snementoB (.M. Menneneesa:
CTPYKTYpa, IePUObI, TPYIIIbI, TOArpyHbl. [lomoxeHne 371eMeHTOB B IEPHONUECKOM crucTeMe. DIeMeHThI:
s, ,p, d, f. Ilepuommueckuii 3akoH. Ilepuoguueckoe H3MEHEHHE CBOWCTB XUMHUYECKHUX DIIEMEHTOB.
Merannuueckre U OKMCIIMTENbHBIE CBOMCTBA 3JIEMEHTOB U IMPOCTHIX BEUICCTB

Tema 1.2 Buasl XUMHUYECKOH CBSI3U B PA3IMYHBIX THUTIAX COCIUHCHUIMA

KonudecTBeHHBIE XapaKTEPUCTUKU CBS3U: SHEPTHs, BAJCHTHBIC YTJIbI, JUIMHA W HAPABIECHHOCTH
cBsi3u. OCHOBHBIE BUJIbI XUMHUCCKOW CBSI3W — KOBAJICHTHAs M MOHHasl. [IpocTpaHCTBEHHAs KOH(PUIypaIus
monekyn. Curma, mu, nenbra - CBs3d. | mOpmam3arus aTOMHBIX opOurtaneidi. Twumbl THOpuaM3anuyd U
crepeoxumusi mMolekysl. KpatHocts cBsa3u. HenonsipHas U mosspHasi cBsi3b. [IoCTOSIHHbIE M HaBeEHHbIE
qurond. D(QexkTUBHBIE 3apsibl ATOMOB B MOIIEKyJlax. XapaKTepHble OCOOCHHOCTH WOHHOW CBSI3H:
HEHACHIIIAEMOCTh M HEHAIPABJIEHHOCTh. MeTamnyeckas CBA3b. XMMHUYECKasi CBA3b U CBOMCTBA BEIIECTB.
MexMomeKyIsIpHOe B3aUMOICHCTBHE. DIIEKTPOCTATHIECKOE B3aMMOJICHCTBIE MOJIEKYI. BomopoaHas CBsI3b.
MexmonekyisipHas 1 BHYTPUMOJICKYISIpHAsI BOJIOPOAHAS CBsI3b. KOMITTIEMEHTapHOCTH

Tema 1.3 OcHOBHBIC KJIACCHI HEOPTAHUICCKUX COCTMHCHII

[pocteie coenmuuenus kucaopoaa. OKCUIbI: OCHOBHBIC, KUCIOTHBIC U amdoTepHbie. HoMeHKIIaTypa
OKCHJIOB. XWMHYECKHE CBOWCTBA W TPUMEHEHHE OKCHUIOB. | MOPOKCHABI OCHOBHBIE U aM(OTEpHEIE.
HomMmenknaTypa u nojgydeHue ruJpoKCUA0B. XUMUUYECKHE CBOMCTBA U TPUMEHEHNE TUAPOKCHUI0B. KHCIIOTHI.
Homenknatypa, momydeHmne, XMMHYECKHE CBOMCTBA M NMpUMeHeHne KIcnoT. Cou: HOpMalbHEIE, KACIBIE H
ocHOBHble. HoMmeHknaTypa, moiaydeHUE M CBOMCTBa coyield. ['eHeTmyeckas CBS3b MEXAY OCHOBHBIMU
KJIACCaM¥ HEOPTaHWYECKUX COEANHEHUH.

Pazpen 2. Xumuueckasn mepmoounamuxa u Kunemuxa

Tema 2.1 DHepreTrka XUMHYECKUX ITPOIIECCOB.

ONeMEeHThl TEPMOXUMHH. OK30 W SHAOTEPMUYECKHE pEaKUUH. TepMOXMMHUYECKHE YPaBHEHHS.
[lonarue o Temnorax oOpa3oBaHms BemecTB. 3akoH ['ecca m cienctBus w3 Hero. lIpumepsr mpuMeHEHHS
3akoHa ['ecca ams pacuéra TemnoBbX 3)(HEKTOB pa3IMYHBIX MPOLECCOB. DIEMEHTHl TEPMOIUHAMUKU. 3aKOH
COXpaHEHMs] JHEPruM. BHYyTpeHHSS »HEPrusi M SHTAIBNMA. OHTAJbNOHS 0Opa30BaHUS XUMHUYECKHX
coequaeHnii. CtaHmaptHas dHTaNbIHs. [loHsTHe 00 >HTponMu. M3MeHeHWe SHTPONHH MNP XUMHYECKHX
mporieccax. CraHmapTHas »HTporusa. OHeprus | mObca (M300apHO-M30TEPMUYECKHI MOTEHINAT) U €e
W3MEHEHHEe IpH XUMHYecKuX mponeccax. CraHmaprHoe u3MeHeHHe dHepruu ['m66ca. Hampasnenue
XMUMHYECKUX npoueccoB. YpasHenue I no60ca-I'ensmronsua. TepMmoaguHaMuieckue pacyETsl

Tema 2.2 CKOpOCTb XMMHUYECKHX PEAKIIMA U XHUMHUYECKOE paBHOBECHE

CKOpOoCTh XMMHYECKUX PEAKIUil B TOMOT€HHON M T'€TEPOreHHOM cHcTeMax. 3aBUCUMOCTb CKOPOCTH
XMUMHAYECKOW peakIMM OT KOHLEHTPALUU PEearupylolluX BElIecTB. 3aKOH JelcTByromuX Mmacc. KoHcraHTa
CKOPOCTH PEaKLUWH. 3aBHCUMOCTh CKOPOCTH XHMHUECKHX PEaKIUi OT TeMIepaTypbl. TemiiepaTypHBIH
ko3 unment ckopoctu peakuuu. [Ipasuno Bant-I'odda. [Tonsarue o0 sneprernueckom Gapbepe, aKTUBHBIX
YacTUIaX M DHEPruM aKTUBalMU. YpaBHeHHEe AppeHuyca. llepexomHoe cocTosiHME (aKTHBHPOBaHHBIN
KoMIUIeKc). VICTHHHAS SHEeprusl akTUBAIMU 3JIeMEHTapHOH peakuun. OOpaTMble 1 HeOOpaTUMBbIE PEaKLIUU.
XuMHUECKOe paBHOBECHE B TOMOI'€HHBIX U TeTepOreHHbIX cuctemax. KoHcranta paBHOBecus. CMelneHue
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XUMHUYCCKOI'0 paBHOBECHA. q)aKTOpI)I, BJIMAKOINUE Ha CMCHICHUC XUMHUYCCKOIr0 PaBHOBCCHA. HpI/IHI_II/IH Jle
IIaTense. MeToapl YIIpaBJICHUA TCXHOJIOT'MYCCKUMU IMPOLECCaAMU, OCHOBAHHBIC Ha M3MCHCHUEC CKOPOCTU U
CMCIICHUN XUMHNYECKOI'0 paBHOBECUA

Pa3znen 3. Xumuueckue cucmemol

Tema 3.1 PacTBopbl. MeToapl ONMMCAHNI XUMUYECKIX PABHOBECHH B PACTBOPAX DIIEKTPOIUTOB.

PaCTBOp])I KaKk TOMOI€HHBbI€ MHOIOKOMITOHEHTHBIE CHCTEMBI. XHUMHUUYECKUE nmpouecCol IpHU
obpazoBanuu pactBopoB. ConbBaTtanus. ['wapatHas teopus pactBopoB J[.M. MenneneeBa. 'mupatel u
CONbBaThl. [3MeHEeHue SHTaIbIMM U BHTPOIMUHU IIPH PACTBOPEHUU. PacTBOPUMOCTB JKHUIKHUX, TBEPABIX U
I‘a3006pa3HbIX BCIIECTB B KHUIAKOCTAX. Bmusuue na PaCTBOPUMOCTb MPUPOABI KOMIIOHEHTOB pacTBOpa,
TEMIICpATypbl W OAaBJICHHA. HaCI)IIIIeHHBIe, HCHACBIIICHHBIC W TCPECBIICHHBIC PAaCTBOPLI. Paznuunsie
CIOCOOBI BBIPaXCHUS! KOHIIGHTPAlMM PAacTBOPOB M HMX B3aUMHBIE TepecdyErsl. Paz0aBlicHHBIE pPacTBOPEI
HedmekTponuToB. MneanpHbie pactBopel. Ocmoc. OcMmotuueckoe JaBieHue. Teopus pa30aBICHHBIX
pactBopoB Baurt-I'opda. [laBieHne HaCHIIIEHHOTO Napa-pacTBOpUTENs Haja pacTtBopoM. Jlmarpamma
COCTOSIHMS pacTBOpoB. [loHmkeHuwe namieHus mapa-pacTBopoB. KosmmuraTuBHBIE CBOWCTBAa PacTBOPOB.
IToBrITIIEHHE TEMIICPATYPhI KUIICHUSA PACTBOPOB U INOHMIKCHUC TEMIICPATYPbI UX KPUCTAJIJIU3ALUU. 3aKOHBI
®pancya-Mapu Payns. MeTojibl onpeiesieHusi MOJIEKYJISIPHBIX MacC pacTBOPEHHBIX BellecTB. Kpuockonus u
30yIUTHOCKOTHS

Tema 3.2 Komnougasie pacTBOpbl. CBOHCTBA JUCTIEPCHBIX CHCTEM

Hucnepcubie cuctembl. Kitaccuukaius IUCIEPCHBIX CHCTEM: M0 pa3Mepy 4YacTHI[ JAUCIEPCHON
¢daspl, MO arperaTHOMy COCTOSIHHIO (a3 cucTeMbl. Kilacchl TETepOreHHBIX JMCIEPCHBIX CHUCTEM.
Komnonnmasie cucrembl. JInogoOHBIE KOJUIOMAHBIE PacTBOpPHI (301M). PacTBOPBI BBICOKOMOJIEKYISPHBIX
coequaennii (BMC) uiau nuodunbHbie kKotonasl. CocTaB M CTpoeHHE JTHO(GOOHBIX KOMJIOUIO0B (MHUIIEIIIA).
JBoitHolt smekTpudeckuii cimoii. CrTpoeHme 3071 wmoamma cepebdpa. Meroapl MOMydeHHUS KOJUIOHTHBIX
pPacTBOPOB: KOHJEHCAIWs, IWCIIEPTUpOBaHUE W menTtu3anus. CBOWCTBAa KOJIIOMIHBIX CHCTEM. MeTomabl
OYNCTKH KOJUIOMAHBIX cHCTeM. AncopOmusi M e€ pa3HOBHAHOCTH. VICHONB30BaHHME B TEXHOIOTUYECKHX
rporeccax

Tema 3.3 DOnekrpoxummdeckwe cucreMbl. OCHOBHBIE — TPOIECCH,  IIPOTEKAIONIHE B
JNEKTPOXUMHUIECKUX CHCTEMAX

Cremnenp okuciieHus. OKHCITUTENBHO-BOCCTaHOBHUTEIbHEIE peakiuu (OBP). Dnexrponnas Teopust OBP.

Kinaccudukanus OBP. Baxueline okucInTeIn 1 BOCCTAHOBUTENN. BiusiHrue cpenpl Ha npoTekanue OBP.
ONEKTPOHHO-UOHHBIE OaTaHCHL. DJIEKTPOXHUMHUS. IJIEKTPOXUMHUYECKHE TIporiecchl. I'ereporernnsie OBP.
[lonaTre 00 3NMeKTPOMHOM MOTEHIIHaje U (PaKTOPHI, BIUSIONINE HA UX BenMunHy. [loHSITHE O cTaHAApTHBIX
moTeHIanax. BonopomHslii (CTaHAAPTHEIN) diekTpon. [ampBaHWdYeckue sieMeHTH. Psin HampspkeHui
MeTtaioB. YpaBHeHue HepHcra. KoHueHTpanuoHHBIE 3J1€MEHThL. TOIUIMBHBIE 3JIEMEHTBL. DIEKTPOJIU3.
ONEKTPOU3 C PACTBOPUMBIM U HEPACTBOPUMBIM aHOAOM. OIEKTPOXMMUYECKUI SKBUBAJICHT. 3aKOHBI
®apanes. Berxog no Toky. DIEKTPOIUTUYECKOE MONYYEHUE METAIIOB. DJIEKTPOIN3 PACILIABOB.

4.3 Copep>kaHue JIAOOPATOPHBIX PadbOT

Pa3zaen (TeMa) TMCHUTITHHBI Tema 1a0opaTopHOii padoThI

Paznen 1: CTpoeHune BeliecTs

1.1 TlepuogwyecKuii 3aKOH W TEPHOAWYECKAs CHUCTEMa

Meraiiel. dusnyeckre CBOMCTBA METAIIOB
xumuuecknx siemenToB .M. Menneneesa

1.2 BI/I)_'[BI XHMHYECKOM CBSI3H B PA3JIMYIHBIX THUIIAX

o XuMuyeckas CBs3b U CTPOCHUC MOJICKYII
COCIMHCHUU




Pa3nes (Tema) AMCHUILINHBI Tema n1a0opaTopHoii padoThI

1.3 OCHOBHEIE KJIaCChbl HCEOPraHNYCCKUX XHUMHUYECKME CBOMCTBA KHCIOT M OCHOBAHHUM.
COCIMHCHUM. CTCXI/IOMeTpI/I'-ICCKI/IC paCIIéTLI u | I'eneruueckas cBsI3b MCKY OCHOBHBIMH KJIaCCaMH
KOJINYCCTBCHHBIC 3aKOHBI XUMHH HCOPraHN4CCKUX COG)II/IHGHI/II\/'I

Pazgen 2: XumMn4yeckasi TEPMOAMHAMHUKA 1 KHHETHKA

@akTOphl, BIMSIOLIIME HA CKOPOCTb XMUMHUYECKHUX
2.1 DHepreTuka U KWHETHKA XUMUYECKUX TPOIIECCOB

peakuui
2.2 DHepreTrKa XMMHUYECKUX MPOLIECCOB Koppo3us meraios
2.3 X¥MMHY€ECKOE PABHOBECHE XHUMHUUYECKOE paBHOBECUE

Pasnen 3: Xumuueckue cucmemol

3.1 PactBOoprl. Meroasl onucaHuii xumuyeckux | IIpuroroBneHue pacTBOpOB pa3auyHON
PaBHOBECHUI B PACTBOPaX 3JIEKTPOIUTOB. KOHIIEHTpauui

3.1 PactBOprl. Meroasl ONUCAHUN XUMUYECKUX .
5 HonHoe npoussenenue Bojbl. ['uponus comnei
paBHOBECUI B pacTBOpax 3JIEKTPOIUTOB.

3.1 PactBoprl. Meroasl onucaHui XuMUYecKUX | KauecTBEHHbIH M KOJIMYECTBEHHBIA  aHAIN3
paBHOBECUI B pacTBOpax 3JIEKTPOIUTOB. KaTHOHOB 1 aHHOHOB

4.4 CopeprkaHue NPAKTHYECKMUX 3aHATHMI
JlucrumiauHa He IpeyCMaTpUBaeT MPAKTHIECKUE PAOOTHI

4.5 KypcoBas pa6oTa

JlucuuiinHa He MpeycMaTpUBaeT KypcoBYIO paboTy.

4.6 KypcoBoi npoeKT
HI/ICL[I/IHJ'II/IHB. HC IIpEAyCMaTpuBacT KprOBOfI IIPOCKT.

4.7 CamocrosaTesibHas pa6oTa. KOHTPOJ/Ib CaMOCTOATEIBLHOM PA6GOThI

B CaMOCTOATCIIbHYIO pa60Ty CTYACHTA BXOAUT NOATOTOBKA K 3aHATHAM IO JUCHHUIIJIMHE HYTCM HU3YyUCHHUA
TCOPCTUYCCKOI0O MaTcpuajia IO HCTOYHHUKAM, YKa3aHHbBIM B TICPCUYHEC OCHOBHOM H HOHOHHHTCHBHOﬁ
JUTEPaTypPhl, BBHITOTHEHHUE JIA0OPATOPHBIX pabdoTr, odopMieHHe 1adopaTOPHBIX PabOT W MOATOTOBKA K WX
3aIluTe.

KOHTpOJ'IB CaMOCTOSTEIIbHOMN pa6OTLI OCYIICCTBJIACTCA B XOAC J'Ia60paTOpHI:IX 3aHITHH.



5 ®oHA OLEHOYHBIX CPEeACTB /[Jis1 TNPOBeJeHUSA NPOMEXKYTOYHOM
aTTeCTaliy 00y4alILIUXCs M0 AUCHUILIMHE (MOAYJII0)

5.1 OnucaHue mnoOKasaTeJell U KpPUTEPUEB OLEHUBAHUSA KOMIETEHLUH,
OonvcaHue IKaJ O eHUBaHUA

IToxa3zarean
Onuncanue nmokaszareis

OIlCHUBAHUA
OOyuaeMbIli  JIEMOHCTPUPYET CIIOCOOHOCTH K  IOJHOH  CaMOCTOSTECIBHOCTH
(moryckaroTcss KOHCYNBTAIlMU C IPEMOJaBaTeNIeM IO COIYTCTBYIOIIAM BOIIPOCaM) B
BBI60pe cnoco6a peuIcHuA HCU3BCCTHBIX NIn HECTAaHAAPTHBIX 3a)1aH1/1171 C
HUCITOJIB30BAHUCM 3HaHPII>i, yMeHI/Iﬁ W HAaBBIKOB, IIOJYYCHHBIX B XOJAC MNPOBCIACHUA
OHeHKa «OTJIUYHO»» OCBOCHHUA ONUCHUIUIMHBI, CICAYET CUHMTAaTb KOMIICTCHIWIO C(l)OpMPIpOBaHHOﬁ Ha
(3auTeHo) BBICOKOM ypoBHe. [IpucyrcrBue chopMHpOBaHHON KOMIIETEHIIMHM HA BLICOKOM YPOBHE

O3HAYaeT CIOCOOHOCTh CTYJCHTa K ee¢ JalbHeilieMy CaMOPa3BUTHIO U BBICOKOM
QIaNTUBHOCTH  MPAKTUYECKOrO TMPUMEHEHHS K  M3MEHSIONIMMCS  YCJIOBHSIM
npodecCHOHATHLHON 3a1auH.

OOy4aemblii JIEMOHCTPHPYET CaMOCTOSITE]IbHOE NPHUMEHEHUE 3HAHWM, YMEHUH |
HAaBBIKOB TIpH peIIeHUM 3aJaHui, AaHAJOTWYHBIX TEeM, KOTOphle MPEeIOCTaBIISI
nperojiaBaTeNnb Mpyu NOTEHIMAILHOM (OPMUPOBAHMM KOMIIETEHIIMH, TOJITBEPIKAAET
Hanmure c(GOPMUPOBAHHON KOMIIETEHIIMM, TpHUYeM Ha Ooyiee BBICOKOM YpPOBHE.
Hanmuue copMUpOBaHHOI KOMIETeHIUU Ha  TIOBBIIICHHOM YpOBHE
CaMOCTOSITEIILHOCTH CO CTOPOHBI 00y4aeMoro npH €€ MpakTUIeCKON AEMOHCTPAINH B
XOZIE PEIICHUS aHAJOTWYHBIX 3aJaHU CIeqyeT OLIEHMBATh KaK IMOJOKUTEIBHOE U
YCTOMYHUBO 3aKPEIUIEHHOE B IIPAKTUYECKOM HABBIKE.

OrneHKa «XOpOIIO»
(3auteHo)

OOyuaeMBIii JEMOHCTPUPYET CAMOCTOSTEIFHOCTh B NMPUMEHEHUH 3HAHWN, YMEHHH U
HAaBBIKOB K PpELICHHIO Y4eOHBIX 3aJaHUi B IIOJJHOM COOTBETCTBHH C 00pasmom,
JaHHBIM IIperofiaBaTesieM, IO 33JaHUSM, pELIeHHe KOTOPhIX OBLIO IOKa3aHo
nperofaBaTelieM, ClIeIyeT CUMTaTh, YTO KOMIETeHIUA c(hOPMHUPOBaHa, HO €€ YPOBEHb
HEZOCTATOYHO  BBHICOK. IloCKONBbKY — BBIBICHO  Hanmuuue  CHOPMHUPOBAHHOM
KOMIICTEHIIUH, €€ CIEAYET OLICHUBATh TOJIOKHUTENBHO, HO HA HU3KOM YPOBHE.

Or1eHka
«YIIOBJICTBOPUTEILHO»
(3auTeHo)

OOyuaemBIii HE CIOCOOEH CaMOCTOSITENIFHO NPOAEMOHCTPHPOBATH HAIMYHE 3HAHUN
IPU PeLleHNH 3aJaHuil, KOTOpble OBUINM IPEeICTaBJIEHBI IPEIIOAaBaTEIeM BMECTE C
Ouenka 00pa3LoM HX pELIeHHUs, OTCYTCTBHE CaMOCTOSTENBHOCTH B NPUMEHEHHH YMEHHS K
«HEYIOBIICTBOPUTEIGHO» | HUCHOJIB30BAHUIO METOJOB IPOBEACHHS Ipe/l- TUILIOMHON IPAKTUKH U HECTIOCOOHOCTh
(HE 3a4TeHO) CaMOCTOSTEBHO IPOSIBUTH HABBIK IOBTOPEHUS PEIICHHS IOCTABICHHON 3aladdl II0
CTaHOAPTHOMY 0Opas3ly CBUIACTENLCTBYIOT 00 OTCYTCTBUH C(OPMHUPOBAHHOU
KOMIETEHIHH.

5.2 TumoBble KOHTpOJIbHbIE 3aJaHUSA WJIM WHbIe MaTepHuaibl, HE0GX0AUMbIE
JUISl OLeHKHM 3HAaHMi, yMeHUH U (M/IM) HaBbIKOB, XapaKTEePU3YIOLMX ITAMbI
dopMHpoBaHUA KOMNETEHUHI B MpPOLECCe OCBOEHHUS OGpa30BaTeJbHOM

MporpamMMbl
Kauecmeennwiii 60}’lp0C: YKAKHUTC TUTIBI XUMHUYCCKUX CBSI3€EH.

3aoaua:. CocTtaBbTe QJICKTPOHHBIC (l)OpMyJ'ILI aToMOB 3JieMeHTOB. Ilokakure pacnpeaciicCHue 3TUux
aATOMOB I10 KBAHTOBbBIM (3H€pF€TI/I‘IeCKI/IM) sIYCHKaM B CTAOUILHOM U BO36y>K,E[€HHOM COCTOSHUAX.

3aoaua: OI_IeHI/ITB BO3MOXKHOCTh XUMHYECKOH KOppO3un MCTaJla B 3aJaHHbIX YCJIOBHUAX, HO,H6CpI/ITe
MCETOABI 3al1IUTHI.
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5.3 IlepeuyeHb BONPOCOB /i1 UTOTOBOr0 KOHTPOJIA MO AMCHUIIMHE

1. Crpoenune atoma. KBaHTOBO-MexaHW4YecKash MoOJeNb aToma. THUmbl opOuTaneld W MOPSAOK
3aroIHEHUS 3NIeKTPOoHHBIX ypoBHEH. [IpaBuno Kneukoscekoro. [IpaBuno I'yana. 3anper [laynu.

2. ITepuomuyeckas cucrema snemeHtoB [[.JMA. MenzeneeBa: CTpyKTypa, IEpUOIBI, I'PYILIBLL,
noarpynmnsl. [lonokeHue 31eMeHTOB B IEPUOANYECKOH cucTeme. DIEMEHTHL: s, ,p, d, f.

3. ITepuoanueckuii 3akoH. Ileproguueckoe N3MEHEHNE CBOMCTB XUMUYECKUX 3JIEMEHTOB.

4, OCoOCHHOCTH KOBAJICHTHOM CBsI3u. HachllliaeMocTh M HANPaBJICHHOCTh KOBAJICHTHOMN CBS3U.
Curma, nu, JelbTa - CBS3U.

5. I'uOpuauzanus aToMHBIX opOuTaneil. THMbl THOPUIM3ALMH U CTEPEOXUMHUS MOJICKYIL
Kpatnocts cBs3u. [lonsipuzyeMocTb KOBaJeHTHON CBA3H.

6. HNonnast cBs3p Kak KpaWHUN Ciy4dall NOJNAPU3aLUKA KOBAJIEHTHOW CBSI3U. XapaKTEpHbIE
0COOCHHOCTH MOHHOM CBSI3U: HEHACHIIIAEMOCTh ¥ HEHAMPABJIEHHOCTb.

1. Meramueckas CBSI3b U CBOMCTBA BEIIECTB C METAIIIMYECKON CBS3BIO.

8. BonoponHast cBa3p. MexMoneKyJssipHas M BHYTPUMOJIEKYJISIpHAs BOJOPOJIHAsl CBS3b.
BiusiHue BoJIOpOIHOM CBSI3U HA CBOMCTBA BEILIECTB.

9. Xumus s-anementos (I rpynma ri. moarpymma).

10. Xumus s-snementos (Il rpynma rin. noarpymnmna).

11. Xumus p-anementoB (Il rpynma rin. nmoarpymnmna).

12. Xumus p-anementoB (IV, V rpymma ri. moarpyrma).
13. Xumus p-anementoB (VI-VII rpymmma 1. moarpymnma).

14. XapaKTepUCTUKA ITEPEXOIHBIX METAJIIOB.

15. OxcuJipl: OCHOBHBIC, KHCIOTHBIE M aM(orepHbie. HoMeHkmaTypa OokcujoB. XHMHYECKH e
CBOICTBA U IPUMEHEHUE OKCUIIOB.

16. lunpokcunpl ocHOBHBIE W amdoTepHble. HoMmMeHKnaTypa W TIONyYeHHE THJIPOKCHIIOB.
XUMHUYECKUE CBOMCTBA U MPUMEHEHUE TUAPOKCHUJIOB.

17. Kucnorsl. HoMeHkiaTypa, nojinyueHvue, XuMUUeCKUE CBOMCTBA U TPUMEHEHHE KUCTIOT.

18. Conu: HopManbHBIE, KHCITBIE 1 OCHOBHBIC. [loydenue u cBOiCTBa Coei.

19. XUMHA KOMIUIEKCHBIX COSTUHEHUH.

20. XHUMHUYECKHE CBOMCTBA I'PY30B, IIEPEBO3UMBIX CYIaMHU.

21. Kiaccer m xumus noxxapa. Bunel n xuMudeckas mpupojia BO3TOpaHus

22. KonnuecTBeHHbIE 3aKOHBI XMMHUH: 3aKOH COXPAaHEHHUS MAacChl, 3aKOH COXPaHEHHs SHEpPIHH,
3aKOH HPKBHUBAJICHTOB M KPATHBIX OTHOIIEHUH.

23. DK30 W JHIOTePMHUUYECKHE peakmuu. [IoHsITHE O TerroTax oOpa30BaHUS BEMIECTB. 3aKOH
I'ecca u cnencTBus U3 Hero.

24, ONeMeHThl TepMOAWHAMUKH. 3aKOH COXpPaHEHWs DJHEPruu. BHYTpeHHss »JHeprus u
suTanemus. [lorstre o0 s3uTpONMHU. MI3MeHeHne SHTPOITNY IPH XUMHUYIECKUX MPOIIeccax.

25. Oueprust ['mb6ca (M300apHO-M3OTEPMUUCSCKAN TIOTEHITMATI) M €€ M3MEHEHHE IIpH
XUMHYECKUX Mporeccax. Y paBHenne [ mo0ca-I'empMrombiia.

26. 3aBUCHMOCTh CKOPOCTH XMMHUYECKOW PEAKIHWH OT KOHIIEHTPAIMW PEarupyroNIinX BEIIeCTB.
3akoH aelicTByromux Macc. KoHcTaHTa CKOPOCTH peakUUu.

27. 3aBUCHMOCTb CKOPOCTM XUMHUYECKMX peakuid OoT Temmeparypbl. TemmnepaTypHbId
ko3 durment ckopoctu peaknuu. [Ipasuno Baunt-I'odda.

28. [lonstTrne 00 sHeprermueckoM Oaphepe, AKTUBHBIX YaCTHUIAX W OJHEPTHH aKTHUBAIIUH.

VYpasHeHue Appenuyca. llepexomHoe cocrosHUe (aKTUBUPOBAaHHBIA KOMIUIEKC). VIcTWHHas SHeprus
aKTHBALUU 3JIEMEHTAPHON pPEaKIUH.

29. I'omorenHslil u rereporeHHbIi katanu3. [loHsTHe 0 MEXaHW3ME KaTaJTUTHIECKUX IIPOLIECCOB.
Ponp ancopOumu B rereporeHHoM Kartaimse. Karanm3aTopbl: OMCIEPCHOCTb, CIIEKaHHE, KaTaUTUYECKHE
sbl. IHTMOUTOPBI.

30. Obpatumble W HEOOpaTHUMblEe pPEAaKUWH. XHUMHUYECKOE pAaBHOBECHE B TOMOIEHHBIX H
TETEPOreHHbIX cucteMax. KoHcraHTa paBHOBecus. (CMmelieHue xumudeckoro paHoBecus. [Ipuamum Jle
[arense.

31. PacTBOpBl Kak roMOreHHble MHOTOKOMIOHEHTHble cucTeMbl. ComnbBaTauus. [ uapatHas
teopus pactsopoB .M. Menneneena.

32. Pas0agiieHHbIe pacTBOPHI HEANIEKTPOIUTOB. M eanbHbIe pacTBOPHI.

33. Ocmotnueckoe naBieHue. Teopust pa3zdaBieHHBIX pacTBopoB Bant-I'opda. [laBnenue

HACBIIICHHOI'O IMapa-paCTBOPUTEIIA Ha/l paCTBOPOM. [lonmxenne JAaBJICHHUA Mapa-paCTBOPOB.
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34. 3axonsl @pancya-Mapu Payns.

35. Meroaps! ompeneneHuss MOJEKYJISPHBIX Macc pacTBOPEHHBIX BemecTB. Kpuockomus u
30YILTHOCKOMHSI.

36. Teopus »snexktponutnyeckor nuccouuanmuu C. Appenuyca. CTeneHb AHCCOLMALUU
ANEKTPOJIUTA U €rO CBA3b C M30TOHUYECKUM KO3(PPHULIUEHTOM.

37. CunbHble U cnabbie 3mekTponuThl. KoHcTaHTa quccoruanuyu crnabbix JIEKTPOIMTOB U €€
CBSI3b CO CTEIEHBIO AUCCOnManuu. 3aKoH paz0apnenus OcTBanba U Mpeaesnbl ero MpUMEHEHUsI.

38. HonHble paBHOBECHS B Pa30aBICHHBIX PACTBOPAX JIEKTPOIUTOB U Teopus C. AppeHuyca.

40. Bonoponusiii nokaszarens pH. Muaukatopel. Huccouunanus Boabl. MIoHHOE NMpOU3BEAECHUE
Bonbpl. CTymneHvaTas AUCCOMAIUs Ca0bIX SIEKTPOIUTOB.

41. OOMeHHbBIE peaknmud MEKIY HOHAMH. YCIOBHS NMPAKTUYECKOH HEOOPAaTHMOCTH HOHHBIX
peaKuuu.

42. I'mpponmus  coneit. Pazmuunble cimydam ruaponms3a. CreneHb ruaponusa. BrnusHue
TeMIepaTypsl M KOHIIEHTPALlMK Ha CTeNeHb ruaponusa. Koncranrta ruaponusa.

43. AncopOuus 1 e€ pa3HOBUIHOCTH.

44, Hucnepcubie cuctembl. Kiaccudukarus. Kiaccel reTeporeHHbIX JUCIEPCHBIX CHCTEM U MX
XapaKTepUCTHUKA.

45. Komnounasie cucrembl. JInopoOHbIE W THOQHUIBHBIE KOJUTOMIHBIE pacTBOpbl. CocTraB U
crpoeHue JTO(POOHBIX KOIIIOWIOB (MUIIEIIIA).

46. Merozap! nody4deHHs] KOJUIOMAHBIX PAcTBOPOB: KOHJIEHCAIWH, JAUCIEPTHPOBAHUS W TIENTH-
3aIuu.

47. ArperaTuBHasi  yCTOWYMBOCTH  JIMOQOOHBIX  KoutowjoB. Koarymsimust  1modoOHBIX

KOuTouaoB. DaKkTOphI, BBI3BIBAIOIIME KOATYJSANNWI0. MeXaHM3M U KHHETHKA KOATYIISAIHH  30JIed
3IEKTPOITUTAMH.

48. CBoiicTBa KOJJIOMAHBIX CHCTEM. J[BOMHOHN 31EKTPHUYECKUN CIIOW M DIIEKTPOKWHETHYECKHE
SIBJICHHSI. DIEKTPOodope3 u IIEKTPOOCMOC.

49, Kunerndeckast ycroitanBocts 30meid. CenumenTtanus. duddy3us.

50. OxucnurenbHo-BoccTaHoBUTeNbHbIE peakinuu (OBP). Knaccudukanms OBP. Baxkueiinue
OKHCJINTEITN U BOCCTAHOBUTENH. Bimstaue cpenpl Ha potekanne OBP.

51. lanpBannyeckne sneMeHTH. YpaBHeHWe Heprcra. OKHCIUTETHHO-BOCCTAaHOBUTEIBHBIC
MTOTEHIHABI.

52. DJIEKTPOIIN3 PACTBOPOB U AIIEKTPOIIN3 PACILIABOB COJICH.

53. OcHOBHBIE BUABI KOPPO3HH. DIEKTPOXMUMHYECKAs KOPPO3WS METAIOB. MeTOmbl 3aluThl
METaJUIOB OT KOPPO3HH.

54, Crpoerrie W Kinaccupukaiis moauMepoB. MoHoMmepsl. Ommromepsl. ['eoMerpudeckas
(hopma MakpomoieKys. I 'oMomonMepsl ¥ TeTepOIOIUMEpPHI (COMOIMMEpPHI).

55. TepmormacTuaHbIe " TePMOpPEaKTHBHBIE TTOJTUMEPHI. IomucTupor.
®denonopMaIbIerHIHBIE CMOJIBL.

56. Peaknnu mommMepu3aiui 1 peaKIuy MOJINKOHICHCAIUH.

57. CBOIiCTBa ITOIMMEPOB.

58. Kayuyku: HaTypalnbHbIi M CHHTETHMYECKHA Kaydyykud. Buapl, cBoiictBa. PesuHa.
Bynkanuzanus kaydyka.

59. BonokHa: HaTypanpHbBIe, HCKYCCTBEHHBIE, CHHTETHYECKHE. BHUIbI CHHTETHYECKUX BOJIOKOH.
Crioco6s1 hopmoBanusa. OTnenbHbIe ipencraBuTeny. Jlapcan. Kamnpos.

60. AMUHOKHCIIOTHI, OETIKU: CTPYKTypa, PYHKIINU B TIPUPOJIE.

61. JHK u PHK. Hyxneorunsl. Ctpykrypa IHK u PHK.

62. [lomucaxapuapl: Kpaxmai, MemToio3a, wuHyIuH. CocraB M CTpOeHHE, OCOOEHHOCTH
Kpaxmalia v [EeIUTIOI03bI.

63. KadectBennsprit ananm3. XuMU4YecKre U MHCTPYMEHTAIILHBIE METO/Tb aHAIN3a

5.4 MeToauyecKue peKOMEHJAIMHU K NMPOBEJAEHHI0 HTOrOBOro KOHTPOJIA IO

JUCIHHUILINHE
Ha uToroBblii KOHTPOJIL BEIHOCUTCS Y4eOHBIA MaTepHall, pACCMOTPEHHBIN Ha JIGKIMOHHBIX U JIAOOPATOPHBIX
3aHATHUSX, @ TAKXKE TEMbI, KOTOpbIe ObUIN TPEUIOKEHBI TSl CAMOCTOSITEIILHOTO U3yUIEeHUSI.
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qDOpMOfI MMPOBCACHNUA HWTOIOBOIO0 KOHTPOJA I10 JTaHHOM JUCHUIIIMHE ABJIICTCA OK3aMCH, KOTOpI:Iﬁ
MIPOBOAUTCA B yCTHOﬁ (1)OpMC C HCIIOJIb30BAHHUEM 6I/IJ'ICTOB, coAcpKalnX TCOPECTUUCCKYIO U MPAKTHUYCCKYIO
yacTb. Taxxke JOIMYCTUMO IIPOBCACHUC UTOIOBOI'O KOHTPOJIA B MNHUChbMEHHOU (1)opMe. (0] (1)OpMC IMPOBCACHU A
HUTOr0OBOT0 KOHTPOJIA CTYACHTHI JOJIKHBI OBITH OITIOBCHICHBI 336ﬂal"0BpCMCHHO.

Bo Bpems moAroTOBKH K OTBETY Ha DK3aMEHE HCIIONb30BAHUE CIIPABOYHON JTUTEPATYPhI HE TOMYCKACTCS.

6 IlepeyeHb OCHOBHOW M /[OIOJIHUTE/JIbHOM YYeOHOM JIMTepaTyphl,
He00X0AUMOH /Jis1 0CBOEHUS JUCHUILIUHBI (MOAYJIA)

6.1 OcHoBHas yyeGHas JUTepaTypa

1. Jlenucosa, E. C. Ananutnueckas xumus : yaeOHoe mocooue / E. C. [lenucoBa. - Omck : OUBT,
2011. - 162 c.- Pexxum nmocryma:http:/liboivt.wixsite.com/biblioteka

2. Jlenucosa, E. C. Koncnekr nexuuii o aucuuiuinbae "Xumus" : yueonoe nocooue / E. C. JIenucora.
- Omck : OUBT, 2009. - 165 c.- Pexxum noctyna: http://liboivt. wixsite.com/biblioteka

3. JHeprauesa, U.H. I'maponu3 cosneli : yueonoe nocodue / Y. H. eprayesa. - Omck : OMBT, 2011. -
25 c.- Pexxum poctyna:http://liboivt.wixsite.com/biblioteka

4. JlepraueBa, . H. XuMus MUCIEPCHBIX CHCTEM : y4eOHO-METOIMYECKOE IMOCOOME IS CTYACHTOB
OYHOW | 3a04HON (hopM oOyueHwmst Beex crenmanbaoctelt / M. H. Jleprauesa. - Omck : OUBT, 2009.
- 22 c.- Pexxum moctyma: http://liboivt.wixsite.com/biblioteka

5. [epraueBa, M. H. XuMusi KOMIUIEKCHBIX COCAMHCHHH : y4eOHO-METOAWYECKOE IocoOre s
CTYJCHTOB OYHOM M 3a04HOU (hopMBI 00ydeHHUs Beex creruanbrocTed / M. H. Jleprauesa. - Omck :
OUBT, 2010. - 36 c.- Pexxum moctyma:http://liboivt.wixsite.com/biblioteka

6. Jleprauepa, 1. H. Xumus nonumepos : yueoHoe nocodue / M. H. Jleprauesa. - Omck : OMBT, 2011.
- 82 c.- Pexxum mocryma: http://liboivt.wixsite.com/biblioteka

7. 3amaum v ynpaxHeHHs 1o o01el xumun : yaedHoe mocodue / mox pen. H. B. Koposuna. - 4-e u3z.,
repepad. - M. : Beicrast mikoma, 2008. - 256 c.

6.2 JlomoJIHUTE/IbHAasA y4eGHasA JuTepaTypa

1. BonkoB, B. A. Brimarommecs xumukn mupa : Oworpaduueckmii cipa. / B. A. Bomkos, E. B.
Bonckuit, I'. U. Ky3nenoa. - M. : Beicmras mxona, 1991. - 656 c.

2. T'enpdpman, M. U. Kommonmnas xumus: yueOnuk / M. W. T'embpman, O. B. Kosanesnu, B. 11
oCcTpatoB. - 5-e wm3m., crep. - CII6. : Jawms, 2010. - 336 c.- Pexum pgocryma:
http://e.lanbook.com/view/book/4029/

3. Henucosa, E. C. Meroanueckue yka3anus K KOHTPOJIBHBIM paboram 1o qucuurumae "Xumus" / E.
C. Jlenucosa. - Omck : OUBT, 2009. - 60 c.- Pexxum goctymna: http://liboivt.wixsite.com/biblioteka

3. [enmcosa, E. C. Meronuueckue ykazaHus K J1a00paTOpHbIM paboram no aucuumiae "Xumus" / E.
C. Jlenucosa. - Omck : OUBT, 2009. - 26 c.- Pexxum goctyna: http://liboivt.wixsite.com/biblioteka

4. JlepraueBa, . H. Meromuueckre yka3zaHus 110 U3yYSHHUIO MTUCHUILIUHBI "XUMUA" © I CTYIEHTOB
OYHOTO M 3204. 00y4eHwus Bcex crenuanbHoctelt / M. H. Jleprauesa. - Omck : OUBT, 2009. - 28 c.-
Pexxum mocryna: http://liboivt. wixsite.com/biblioteka

5. JHepraueBa, U. H. Xumus. Tectsl mms moaroroBku k dDepepallbHOMY HHTEPHET-3K3aMeHY : cO.
tecroBbix 3amanmii / W. H. [eprawesa. - Owmck : OUBT, 2011. - 88 c.- Pexum
nocryma:http://liboivt.wixsite.com/biblioteka
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6. Koposun, H. B. O6mas xumus : yueonuk / H. B. KopoBun. - 11-e u3n., crepeorun. - M. : Beicmas
mkona, 2009. - 558 c.

7. Xwumus: yueonuk/[non pen. JI. H. bmunosa].- CIIb.: Jlans, 2012. - 480 c.- Pexum pocryna:
http://e.lanbook.com/view/book/4040/

6.3 Ilepuoanyeckue U3ZaHUA

8. Xumus u xu3Hb - XXI Bek [TekcT]| : HaydHO-TIOMYSIPHBIN KypHaIL. - M. : XuMust U u3Hb, 1996 - . -
Buixonut exeMecsauno. - ISSN 1727-5903

7 IlepeyeHb pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHUKALlUOHHOU CeTH
"UHTepHeT" (Aanee - ceTb "HTEepHeT"), HEOOGXOAUMBIX AJIA OCBOECHUS
AUCHMILIMHBI (MOAYJIA)

1. DnekrpoHHas  OuOimoreynass  cucrema  «JlaHby Pexum
nocryma:https://e.lanbook.com/
2.  Hayunas snektpoHHass Oubnamoreka [DieKTpoHHBIH pecypc]. — Pexxum mocrtyma: https://elibrary.ru/

«EqWorld» pecype]. - JIOCTYTIA:

[OnmekTpoHHBI  pecypc].  —

3. MaremaTnyeckuii  mopTai [DnexTpoHHBIH Pexum

http://egworld.ipmnet.ru/ru/info/mathwebs.htm

4.

8

Onexrponnsbiii katanor HICABT [DnektponHblit pecypc]. — Pexxum gocrtyma: http://libcat.nsawt.ru/

IlepeuyeHb
OCyIl,eCTBJICHUU

(Mmoaymo),

UHPOPMALMOHHBIX TEXHOJIOTUH,
06pa3oBaTeJIbHOI0
BKJ/II0YasA IMepeyeHb MNPOrpaMMHOro ooéGecne4yeHUss H

HCIIOJIb3YEMBbIX IIPpH
npomnecca

Mo JAUCIHMUIIMHE

UHQPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IPU HEOOGXOAMMOCTH)

1. MS Excel. MaTtemaTnyeckie BEIUUCICHUS

2. Matlab. MareMaTHuecKu€e BEIYUCICHNS

9 OnucaHue MaTepUAJIbHO-TEXHUYECKOM Oa3bl,

OCyIIeCTBJ/ICHU A
(Moaymi0)

006pa30BaTeJIbHOrO

nmpoiecca

Heo06XoAUMMOM A

no JUCHUILIMHE

HaumenoBaHue Buaa
00pa3oBaHusi, ypOBHS
o0pa3oBaHus, npogeccuu,
CHeHUAJbHOCTH, HANPABJICHUS

HaumeHoBaHue 000pPY10BAHHBIX YYeOHBIX
Ka0UHETOB, 00bEKTOB /ISl IPOBEIEHUS

Anpec (MecTONoJI03KeHHE)
Y4eOHbIX Ka0OHHETOB, 00bEeKTOB
AJ151 IPOBeJIeHNs] MPAKTHYeCKHX
3aHATHIl, 00bEKTOB (PU3UYECKOM

Ne o
i NOArOTOBKH (/151 NPAKTHYECKUX 3aHATHI, 00HEKTOB KyJAbLTYPbI H ciopTa (¢
npohecCHOHAIBLHOr0 (U3MYECKOil KYJILTYPbI M CIOPTA € yKa3aHHEM HOMePa MOMeIeHUsT
o0pa3zoBanusi), OABUAA nepeyHeM OCHOBHOIO 000py/10BAHMS B COOTBETCTBHM C JOKYMEHTAMM
JAOTOJHUTETHLHOI0 GIOPO TeXHUYECKOI
o0pa3oBaHusi MHBEHTAPU3ALUH)
Y4eOHast ayquTOpHs IS IPOBEICHIUS
3aHATHH JISKITMOHHOTO THIIA: YIeHUICCKas
1 ¥ 644099, r.Omck, yi. Bana
mapra - He MeHee 42 MIT., CTO
N AnexceeBa, 1. 2 (NoNe
15.15 Xumus MpenojaBaTebCKUil - HE MeHee | miT.,

JIocKa y4eOHas - He MeHee | 1mT., 3kpaH
MIPOEKIMOHHBINA - HE MeHee | mT., CTyn -
He MeHee 84 IIT., paMKH OPTPETHBIE - HE

22,23,24,25 Ha IO3TaXKHOM
wrane (111), 5 atax)
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MeHee 23 1IT.

JlabopaTopust XuMuK: ydeOHast mapTa - He
MeHee 13 mIT., cToN npenofaBaTeNbCKUH -
He MeHee 2 IIT., I0CKa y4eOHasl - He MeHee
1, 5KpaH NPOEKLMOHHBIN - He MeHee | miT.,
CTYJI - He MeHee 26 IIT., paKOBHHA - HE
menee | mr., mkad - He MeHee 2 mT.,
y4eOHbIe TUIaKaThl B paMKax - HE MeHee 5
IIT., BBITSDKHOM mikad -He meHee | miT.,
- MeTaJuTueckuii mkad -He menee 1 mir.,
celi¢ - He MeHee | WIT., IUIAKATHUIIA - HE
MeHee | mT., yaeOHbIE CTEH bl -HE MEHEe
4 mr., yaeOHbIe TUIaKaThl -He MeHee 21
IT., XUMHYECKas rocynaa - He menee 30
IIT., XUMHYECKHE PEaKTUBHI - HE MeHee 53
HIT., XUMHYECKOE 000pyI0BaHHE - HE
MeHee 21 mT.

Y4eOHast ayTuTOpus IJ1s IPOBEICHUS
prTIHOBI)IX u I/IHJIHBI/UlyaJ'IBHBIX
KOHCYJbTallUi: yueOHas mapTa - He MeHee
13 mT., cCTON MpenoaaBaTebCKU - HE
MeHee 2 IIT., JocKa ydeOHas - He MeHee 1,
9KpaH MPOCKIIMOHHBIN - He MeHee | mmT.,
CTYJI - He MeHee 26 IIT., paKOBHHA - HE
menee 1 mr., mkad - He meHee 2 mT.,
yueOHbIe TUIAKaThl B paMKax - HE MeHee 5
HIT., BBITSDKHO# 1iKkad -He meHee 1 mwiT.,
- MeTaJuyeckuii mkad -uHe menee 1 wir.,
celi¢ - He MeHee 1 WIT., IUIAKATHUIIA - HE
MeHee | mT., yueOHbIe CTEH/IBI -HE MEHEe
4 1T., yaeOHbIe IIaKaThl -He MeHee 21
IIT., XUMHUYEcKas rocya - He menee 30
IIT., XUMHYECKUE PEAKTHBHI - He MeHee 53
HIT., XUMHYECKOE 000pyIOBaHHE - HE
MeHee 21 miT.

VYueOHas ayIuTOpHsL AL IPOBEICHUS
TEKYILEro KOHTPOIS ¥ IPOMEXYTOUHON
aTTecTalluy: yueOHas mapra - He MmeHee 13
IIT., CTOJI IIPENONABATEIbCKHII - HE MEHee
2 mrT., focka ydeOHas - He MeHee 1, SKpaH
MIPOSKIIMOHHBIN - He MeHee 1 IIT., CTyII -
HE MeHee 26 mT., paKOBHHA - HE MeHee |
mT., mKad - He MeHee 2 mIT., yieOHbIe
IUIAKaThl B paMKax - He MeHee 5 mT.,
BBITSDKHOH 1mKad -He MeHee | mrT.,

- MeTayUTdecknil mKkad -He MeHee | mrT.,
ceii - He meHee | mIT., IITaKaTHUIIA - HE
MeHee | mT., yaeOHbIe CTeH/IBI -HE MEHee
4 1mT., yaeOHbIe IIaKaTH -He MeHee 21
IIT., XAMUYECKas mocynaa - He meree 30
LIT., XAMUYECKHE PEaKTHBHI - He MeHee 53
LIT., XAMUYECKOe 000pyIOBaHHUE - HE
MmeHee 21 mT.

644099, r.Omck, yn. lBana
Anexceena, 1. 2 (NeNe 48,49 Ha
nostaxHoM miane (111), 4
ITaX)

TToMmeleHue mjis caMOCTOATEIHLHON
paboTHL: omeparoHHasT CHCTEMa
Windows, maker nporpamm Microsoft
Office, CIIC Koncymsrant [TJTHOC,
T'APAHT, nocka - He MeHee 2 IIT., KPaH -
HE MeHee 2 mT., IKad - He MeHee 2 T,
cTeH bl - He MeHee 10 mT., cTon - He

644099, r. Omck, yi. MBana
Aunexceena, 1. 2 (NeNe 52,
53,54,55 Ha mo3TaXHOM IIIaHe
(111), 3 atax)
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MeHee 43 1IT., CTyn - He MeHee 48 1IT.
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