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1 nepequb niaHnpyembiX pe3ynbTaToB 06yqum| no AncuumnriinHe

(Mmogynio),

COOTHECEeHHbIX C nMnMaHnpyemMmbiMun

pe3ynbTaTtamu

OCBOEHUA o6pa3oBaTesibHOW NpPorpamMmbl

1.1 [lesu AMCUMNJIMHBI

HGJ'IBIO JUCHHUIIIINHBI ABJIACTCSA yFJIY6JI€HI/Ie UMCIOIIUXCA HpCI[CTaBJICHI/If/'I H TOJYUYCHHUC HOBBIX

3HAHUN U YMEHHH B 00JaCTH XUMHH.

1.1

Ilepeyens popMUpyeMBIX KOMIIETEHIM I

B pesynbpTare oCBOEHHS IMCIHMIUIMHBI (MOAYJIsA) y OOydaromierocs JODKHBI ¢HOpMUPOBATHCA

CJICAYIOUINE KOMIIETCHIIUH, BBIPAKCHHBIE Yepe3 pe3ysIbTaT O0YUYEeHHUs M0 TUCIHUILIMHE (MOIYJIs),

KaK 4acTh pe3yJbTaTa OCBOCHHs 00pa3oBaTenbHOM nporpammsl (ganee — OII):

1.1.1 YuuBepcaiabHbie komnereHunu (YK)

JucuuiuinHa He GOPMHUPYET YHUBEPCATbHBIE KOMIIETEHIHH

1.1.2 Oobmenpogeccuonanbubie komnerenuuu (OIIK)

[Iepeyenp muIaHUpPyEMBIX PE3yIbTATOB

Komnerenius
00yUYeHHMS 110 AUCIUILINHE
[udp Conepxanue
3HaTh:
- KJaccH(HKalMi0 W CBOMCTBA XUMHUYECKHX
Crnioco0GeH mpuMeHsITh JJIEMEHTOB, BEIIECTB U COEOUHEHUH, UX
€CTECTBEHHOHAYYHbIE U Ha3HAYCHHUE U 00JIACTU TPUMEHEHUS.
OIK-2 oOIIeMH)KeHEePHBIE 3HAHUS, YMeTh:
aHAJUTUYECKUE METOILI B - HCIIOJIB30BATh METOIBLI aHAIN3a XUMHUYECKUX
npodecCuOHaNbHOM BEILIECTB.
NEeITEIbHOCTU Bnaners:
- CcmOCOOHOCTBIO  OTpeEJeNieHUsT  CBOMCTB
XUMHUYECKHUX BEIECTB.
3HaTh:
- XHMUYECKHE CBOMCTBA OMACHBIX TPY30B
YMeTn:
- WCIIOJIb30BaTh TEPMHHBI TEPMOJUHAMUKU M
CrniocobeH mpoBOANTH
KUHETUKU 1L  OIKWCAaHug U OObLSICHEHUS
M3MEPECHHS ¥ HAOJI0ICHNUS,
OIIK-3 XUMHYECKHUX MPOLECCOB.
00pabaTbIBaTh U MPEACTABIATH
Bnanets:
AKCTICPUMEHTAJIbHBIC JaHHBIC
- CTaHJAapTHBIMH  METOJAAMH  IPOBEICHUS
XUMHYECKOTO JKCIIEPUMEHTa U MpaBUIAMH
Oe3zomacHOil  PabOTHI c XUMUYECKUMHU
BEIIECTBAMH.

1.1.3 TIlpodeccuonanbunie komnerennun (ITK)

Juctunnuna He hopMupyeT MpodheCCHOHATBEHBIE KOMIIETEHITUN




1.1.4 TIlpodeccuonanbHbie koMneTeHun npoduias uin cnenuanusanun (IIKC)
JucuuruinHa He GopMHpyeT NpodeccuoHaIbHbIe KOMIETEHIIUH MPOGUIIS WK CHIeIHATU3alINH.

1.1.5 Komnerennuu MK IITHB (KMK)
Juctumnnuna He popmupyet komrnerenimn MK ITJJTHB (KMK).

2 Mecto aucumnnumHbl (Moaynsl) B CTPYKType oOpasoBaTenibHOM
nporpamMmmbl

Juctunnuaa (MOIyJb) peaqu3yeTcsa B paMKax obasarebuoil JacTu

(069133Tem,H017[, (hopmMHpyeMoii yIaCTHUKAMH
00pa30BaTeNbHBIX OTHOIICHUH HITX

q)akynBTaTMBHOifl)

OCHOBHOM MTpodecCHOHAIBHON 00pa30BaTeNIbHON MPOrPaMMEI.



O61bem aucumnnuibl (Moaynsa) B 3a4eTHbIX eanHuuax (3ET) ¢ ykazaHnem KonuyecTBa akaaeMUYECKUX UK
aCTPOHOMMYECKMX YacoB, BblAeNIeHHbIX Ha KOHTaKTHYH paboTy oby4arowmxcsa ¢ npenopgasatenem (no
BUAaM y4eOHbIX 3aHATMM) U HA CaMOCTOSITESNIbHYI0 paboTy oby4arowmxcs

Hns OYHOM (dopMBI 00yUeHMSL:

(O4YHOM, OYHO-320YHO HJIH 3204HOI)
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4 CopepxaHue AUCUUNIIUHBI (MOAYNA), CTPYKTYPMPOBaHHOE MO TeMam
(paspenamM) c ykasaHWeM OTBEAEHHOro Ha HWUX Konu4yecTBa
aKkageMnyeCcKnx 4acoB U BUAOB YY4EOHbIX 3aHATUMN

4.1 Paspenbl U TeMbl QUCUUNIUHBLI (MOAYyNs) U TPYAOEMKOCTb MO BuAaam
Yy4eOHbIX 3aHATUN (B akageMnNyYeCKMNX Yacax)

Bunsr yueOHbIX 3aaaTHH, BKITtodass CPC

No Pasnens! 1 TeMbl Tl a6 Tip Cp
JIUCIUTUTMHBI (MOYJIST)

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

1 CTpoeHue BEIECTB

[Tepuoauyeckuii 3aKoH U
1] | TepHoauueckas cucrema

XUMHYECKUX DIIEMEHTOB
JI.1. Menneneera.

Bunpr xumuueckoun
1.2 CBS3M B PAa3ITUUHBIX 2 2 2 9 9
THUNAX COCTUHEHUN

OCHOBHBIE KJIACCHI
1.3 HEOPTaHUYECKUX 2 2 2 8 8
COCTMHECHUH

2 Xumuueckas mepModuHaMuKa u Kunemuka

21 DHepreTuka
' XMMHYECKHX MTPOLIECCOB

CKOpOCTh XUMHUYECKHUX
PEaKIHii 1 XUMHYECKOE
paBHOBECHE

2.2

3. Xumuueckue cucmemol

PactBopsl. MeToabl
3.1 ONHUCAHUN XUMUYCCKHX 1 2 5 9
paBHOBECHI B pacTBOpax
3JICKTPOJINTOB
Komnonnnsle pacTBOpHI. 1 5 9
CBoiicTBa AUCTIEPCHBIX
CHCTEM
DIEKTPOXUMHUIECKHE
cucteMbl. OCHOBHEIE
33 MPOLIECCHI, 1 3 9
MIPOTEKAIOIIKE B
JNEKTPOXUMUICCKUX
CHUCTEMax
HUTOI'O 10 4 12 4 48 62

32

[Ipumeuanus: O — ouHas ¢opma oOydenus, O3 — ouHO-3a0uHast ¢opma oOyueHws, 3 — 3ao4Has (opma
obydeHwUs.



4.2 Cop,epmal-me pa3genoB v TeM AUCUUNIINHBI

Pa3nen 1. CtpoeHue BemecTs

Tema 1.1 Ilepuonumyeckuil 3aKOH M NEPUOJUYECKAs CUCTEMA XUMHYeCKuX 3jemeHToB JI.U.
Memnneneera

OCHOBHBIC TIENIU | 33][a4d TUCIUILTUHBI, €€ CTPYKTYpa M CBSA3b C JUCIHUILIMHAMU B OOIICH cUCTeMe
MMOATOTOBKY crienuanucta. CTpoeHue aToMa u nepuoandeckas cucrema /(.M. MenneneeBa. ATOMHBIC szipa U
ux coctaB. M30Tombl. DIIEKTPOHHBIC 000JIOYKH aTOMOB. XapaKTePUCTHUKA TIOBEJCHHS 3JICKTPOHOB B aTOMaXx.
KBanToBO-MexaHn4eckas Mojielb aTroMa. THITBI OpOHTaIel U MOPSIOK 3aIOTHEHUS SJIEKTPOHHBIX YPOBHEH.
IIpaBuno Kneukosckoro. IlpaBuno I'ynpma. Ilepuommueckass cucrema snemeHtoB .M. MeHnneneesa:
CTPYKTYpa, IepUobl, FPYIIbl, NOArpynnsl. [lonoxkeHue 31eMEHTOB B IEPUOINYECKOM CUCTEME. DIEMEHTHI:
s, ,p, d, f. Ilepmommueckmii 3akoH. Ilepmommdueckoe H3MEHEHHE CBOWCTB XHWMHYECKHX DJIICMCHTOB.
Meramnueckue U OKUCIUTEILHBIE CBOMCTBA DJIIEMEHTOB U IMPOCTHIX BEIICCTB

Tema 1.2 Bumgsl XUMHUYIECKO# CBSI3H B PA3IUIHBIX THITAX COCTUHECHUN

KonuuecTBeHHbIC XapaKTEPUCTUKU CBSI3U: SHEPIHsl, BAJICHTHBIC YIJIbI, JUIMHA W HAIPaBICHHOCTH
cBs3u. OCHOBHBIE BHUJBI XUMHUYECKOH CBSI3W — KOBaJeHTHas W WOHHAA. [IpocTpaHcTBEeHHass KOH(UTypaIus
mosekyn. Curma, mH, AenbTa - CBsI3M. [ MOpuIu3alus aToOMHBIX opOuTaned. Tumel ruOpUAM3anuu U
crepeoxumus Moliekyll. KpaTHocTh cBsizu. HemonsipHas m monsipHas cBsi3b. [loCTOsiHHBIE W HaBeNEHHBIC
mumond. D¢GEeKTHBHBIC 3apsabl aTOMOB B MOJIEKyJaX. XapaKTepHbIE OCOOCHHOCTH WMOHHOHM CBS3H:
HEHACHIIIAEMOCTh U HEHANPABICHHOCTh. MeTainyeckas CBA3b. XUMHUYECKAsl CBSI3b M CBOMCTBA BEIICCTB.
MeXMONeKyIIsIpHOE B3aNMOICHCTBHE. DIEKTPOCTATHIECKOE B3aMMOJIecTBAE MOJIeKyJI. BomopoaHas cBs3b.
MexMoueKkysipHas 1 BHYTPUMOJICKYJISIpHAs BOJIOPOHAS CBsA3b. KoMIIeMeHTapHOCTh

Tewma 1.3 OcHOBHBIE KJIACCHI HEOPTAHUICCKUX COCTMHEHMI

[Ipocteie coenuHenus kucnopona. OKCUIBI: OCHOBHBIE, KHCIIOTHBIE U aMmpoTepHble. HoMeHKnaTypa
OKCHJIOB. XHWMHYECKHE CBOWCTBA W TNPUMEHEHHE OKCHIOB. [ HIPOKCHABI OCHOBHBIE H aM(OTEpHBIE.
HomMmeHkiatypa 1 nosydeHrue ruJijpoKCHI0OB. XUMHAYECKAE CBOMCTBA U IPUMEHEHUE TUAPOKCUA0B. KHUcaoThl.
Homenknatypa, nonydyeHue, XUMHUUECKHUE CBOWCTBA M MPUMEHEHNE KUCIOT. ColM: HOpMalbHBIE, KHCIBIE U
ocHOBHble. HomeHkiatypa, moiydeHHWe M CBOMCTBa cosiel. I'eHeThueckass CBsSI3b MEXIYy OCHOBHBIMU
KJIaCCaMH HEOPraHUYECKHUX COETUHEHU.

Paznen 2. Xumuueckas mepmoounamuxa u Kunemuxa

Tema 2.1 DHepreTuka XUMHUYECKUX MPOIIECCOB.

ONeMeHTbl TEPMOXUMHM. OK30 U JHIOTEPMUYECKUE PEAKUUH. 1epMOXMMUYECKUE YPaBHEHHS.
[onsaTHe o TemnoTax oOpa3oBaHMs BellecTB. 3akoH [ecca m creacTBus u3 Hero. [IpuMmepsl TpuMeHEHUS
3akoHa ['ecca ans pacuéra TemnoBbX 3()h(HEKTOB Pa3INYHBIX HPOLECCOB. DIEMEHTHl TEPMOANHAMUKU. 3aKOH
COXpaHEHHUS DJHEPruW. BHYTPEHHAS OSHEPTHUS W OSHTAIBIHA. OHTANBIHUS O00pa30BaHHUA XWMHUYECKHX
coequnennid. CtanpgaptHas SHTajbnus. lloHsTHe 00 »HTponuu. V3MeHEHWE PHTPONHMU MPU XMUMHUYECKUX
nponeccax. CranmapTHas SHTpomwms. OJHeprus [ub0ca (M300apHO-M30TEPMHUCCKHM IOTCHIHANT) H €€
U3MEHEHUE TIpH XHMHUYeckuX mporeccax. CraHmapTHoe u3MeHeHue dSHeprun [mO6ca. Hampasnenwe
XHUMUYeCKuX npoueccos. Ypasaenue ' no0ca-I'ensmronsua. TepMoauHaMudeckue pacyEThl

Tema 2.2 CKOpoCTh XUMHUICCKUX PEAKIIMA I XUMHIECKOE PAaBHOBECHE

CKOpOCTh XUMHUECKUX PEAKINil B TOMOI'€HHOIN U T€TEpPOreHHON cucTeMax. 3aBUCHMOCTb CKOPOCTHU
XMUMUYECKOM peakiyM OT KOHLEHTPAalHMU PearupyoUIMX BEIIECTB. 3aKOH IeiicTByromux macc. KoHcTtanTta
CKOPOCTH peakIiy. 3aBUCHUMOCTh CKOPOCTH XHMHYECKHX PEaKIMH OT TeMIepaTyphl. TemmepaTypHbIil
koaddurment ckopoctu peakuun. [Ipasuno Bant-I'odda. [lonarue 06 snepreruyeckom Gapbepe, aKTUBHBIX
YacTUIIAaX M DHEPruM aKTuUBalMu. YpaBHeHHe AppeHuyca. llepexomHoe cocTosHuE (aKTMBUPOBAHHBIH
KoMIUIiekc). VicTuHHast SJHEpTUsl aKTHBALUHU dJIeMeHTapHOo! peakiuu. OOpaTuMble 1 HEOOpPaTUMBIE PEAKIIUH.
XUMHYECKOe PaBHOBECHE B TOMOTCHHBIX M IeTepOreHHbIX cucreMax. KoHcranrta paBHoBecus. CMerieHHe
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XUMUYCCKOI'0 paBHOBECHUS. q)aKTOpI:I, BJIMAIOIINAEC HAa CMCHICHUEC XUMUUYCCKOI'0 PAaBHOBECHUA. HpI/IHHI/IH Jle
[llaTenne. MCTO,I[LI Yy1ipaBJICHHUA TEXHOJOIMYECKUMHU IIPOLECCaMU, OCHOBAHHBIC Ha M3MCHEHHUE CKOPOCTH U
CMCUICHNU XUMHWYECKOT'O PaAaBHOBECHUA

Paznea 3. Xumuueckue cucmemol

Tema 3.1 PactBopsl. MeTo1pI OnMcaHuil XUMHUUECKHUX PAaBHOBECHI B pacTBOpPAX JIEKTPOIIUTOB.

PacTBOphl Kak TOMOTEHHBIE MHOTOKOMIIOHEHTHBIE CHCTEMBL. XWUMHYECKHE IPOIECCHl IpH
obpazoBanuu pactBopoB. CompBatarus. [mapatHas teopust pactBopoB [[.M. Menneneea. I'mapatel u
conpBaThl. VI3MEHEHNE SHTANBIUU W SHTPONHUM IPU PACTBOPEHHMH. PacTBOPHMOCTH >KHIKHX, TBEPABIX U
ra3000pa3HbIX BEHIECTB B JKUIKOCTAX. BiHsHHEe Ha pacTBOPUMOCTH TMPHPOABI KOMIIOHEHTOB PacTBOpA,
TeMIepaTypsl W JAaBieHus. HacblllleHHble, HEHACBIIIEHHBIE W TE€pECHIIEHHbIE pacTBOpHl. PasnuuHble
CrocoObI BBIPOKEHUS] KOHIIGHTPAIMM PAacTBOPOB M HMX B3aWMHBIE Tepecu€Thl. Pa3z0aBiieHHBIE PacTBOPHI
HEATeKTponuToB. MWmeanpHbie pactBOpbl. Ocmoc. Ocmorhdeckoe mAaBieHue. Teopus pa30aBIICHHBIX
pactBopoB Banrt-I'opda. [laBneHne HaCHILEHHOTO Napa-pacTBOPHUTENS HaJ pacTBopoM. Jluarpamma
cocTostHHSL pacTBOpoB. [loHmKeHWe maBieHHs Mapa-pacTBopoB. KoimraTwBHBIE CBOWCTBAa PacTBOPOB.
[ToBeIlIEHNE TeMIepaTyphl KUIEHUS PACTBOPOB M MOHMKEHHE TEMIEepaTyphl UX KPUCTAIIU3AINH. 3aKOHbI
®pancya-Mapu Payns. MeTos! onpeeneHust MOJICKYJISIPHBIX MacC PacTBOPEHHBIX BemlecTB. Kprnockomus u
30yJITHOCKOIIHS

Tema 3.2 Konnouansle pactBopsl. CBOMCTBa AUCIIEPCHBIX CHCTEM

Hucniepcupie cucteMbl. Kiaccudukanuss AHCIEPCHBIX CHUCTEM: 1O pa3Mepy YacTHIl JUCIEPCHOH
¢da3pl, 1Mo arperaTHOMy COCTOSIHMIO (a3 cucTeMbl. Kilacchl TeTepOreHHBIX TUCIEPCHBIX CHCTEM.
Komnounnsie cuctembl. JInodoOHBIE KOIOWAHBIE PAacTBOPHI (307H). PacTBOpBI BBICOKOMOJIEKYJISIPHBIX
coemuaeHnit (BMC) nimm nmuodminsHbIe Koutouasl. CocTaB U cTpoeHHE THO(POOHBIX KOJUTOUAO0B (MUIIEIIA).
JBoiiHON »nexTpuueckuii cioi. CrpoeHue 3018 nomuaa cepebpa. MeToabl MONYy4YeHHs KOJIOMIHBIX
pacTBOpOB: KOHJIEHCAIWS, AWUCIEPTHpOBaHMe W menTtu3anus. CBONHCTBA KOJUTOMIHBIX CHCTEM. MeTombl
OUHCTKU KOJIJIOWTHBIX cHCTeM. AncopOmus M e€ pa3HOBUAHOCTU. VICHONIB30BaHHE B TEXHOJOTHYECKHUX
rporeccax

Tema 3.3 DOnekrpoxumuieckue cucteMbl. (OCHOBHBIE  TIPOIECCHI, IPOTEKAIOIIHE B
3IEKTPOXUMHUECKHX CHCTEMax

Crenensb okucneHus. OKUCINTENEHO-BOCCTaHOBUTENbHBIE peakiu (OBP). Dnekrponnas teopust OBP.

Knaccudukamus OBP. Baxreiinie okucnuTenn 1 BOCCTaHOBUTENHN. Bimstaue cpeasl Ha npoTtekanne OBP.
OJEeKTPOHHO-MOHHBIE OalaHChl. DJEKTPOXMMHUS. DIEKTpoXUMHYecKHe mpouecchl. [ereporennsie OBP.
[TonsiTHE 00 3JEKTPOAHOM MOTEHIIMANE M (PaKTOPHI, BIUSIONINE HA X BennuuHy. [loHSITHE O CTaHTAPTHBIX
noTeHIManax. BogoponHbIil (CTaHAApTHBIN) 37eKTpon. [anpbBaHUYECKHE SIEMEHTHL. Psip HampspKeHMid
MeTaiuioB. YpaBHeHne HepHcrta. KoHIeHTpanmnoHHBIE 37€MEHTHL. TOIUIMBHBIE AIIEMEHTHI. DIIEKTPOJIH3.
ONEeKTpoNn3 C PacTBOPUMBIM W HEPACTBOPUMBIM AHOAOM. OJEKTPOXUMHUYECKUN OSKBHUBAJIEHT. 3aKOHBI
®Papazest. Berxoa mo Toky. D1IEKTPOIUTHUECKOE MOJIyYEHHE METAIOB. DJIEKTPOJIN3 PacIlyIaBOB.

4.3 CopepxaHue nadopaTopHbIX padoT

Pa3znen (Tema) AUCHUNIMHBI Tema s1a0opaTopHOii padoThI

Paznea 1: CTpoeHne BelllecTB

1.2 Buapl XUMUYECKOH CBS3M B Pa3IUYHBIX THITAX
. Xumudeckasi CBSI3b U CTPOCHUE MOJICKYJT
COeTMHEHHUN

1.3 OcHOBHbBIE KJ1aCChbl HCEOPraHn4CCKUuXx XUMHYECKHE CBOMCTBAa KHCIOT W OCHOBAaHHUH.

coequHeHnid. CrexmoMerpuueckue pacu€rsl u | ['eHeTHdeckas CBSI3b MEKAY OCHOBHBIMH KJIaCCaMHU




Pa3gen (Tema) IMCHMIIIMHBI Tema n1a0opaTopHoii padoThI

KOJIMYCCTBCHHBIC 3aKOHbBI XUMHHU HEOPraHn4CCKUux COCOUHCHUI

Pazgen 2: XuMuueckasi TEPMOAUHAMHUKA U KHHETHKA

(I)aKTOpI:I, BJIMAIOIIHAEC Ha CKOPOCTb XHUMHUUYCCKUX
2.1 9HCpI‘CTI/IKa 1 KMHETUKAa XUMHWYCCKHUX MMPOLICCCOB

peaxkuuii
2.2 DHepreTuka XMMUYECKUX MPOIIECCOB Koppo3zus meranmios
2.3 XUMHUYECKOE PaBHOBECHUE XUMHUYECKOE paBHOBECHE

Paznen 3: Xumuueckue cucmemoi

3.1 PactBoprl. Mertoasl onucanuii xumuueckux | IIpuroroBneHue pPacTBOpPOB pa3IuYHOU
paBHOBECUH B pacTBOPaX JIEKTPOJIUTOB. KOHIICHTpaIii

3.1 PactBoprl. Meroapl ONMCAaHUA XHUMHYECKHX .
5 Honnoe npousBenenue Boasl. ['uaponus comneit
paBHOBECHI B PaCTBOPAaX JIEKTPOJIUTOB.

3.1 PactBoprl. Mertoasl onucaHuii xumuueckux | KauecTBeHHBIE W KOJNMYECTBEHHBIA  aHAIU3
paBHOBECHI B PaCTBOPAaX JIEKTPOJIUTOB. KaTHOHOB U aHHOHOB

4.4 CopepKaHue NpPakTUYECKNUX 3aHATUN
I[I/ICI_II/IHJII/IHa HC NIpCAyCMATPUBACT MMPAKTUICCKUC paGOTLI

4.5 KypcoBas paboTa
JuctuniauHa He IpeIycMaTpUBaeT KypCoBYO padoTy.

4.6 KypcoBow npoekTt
Jvcuuninza He nMpeyCMaTpruBaeT KypCOBOU MPOEKT.

4.7 CamocTtosiTenbHas paboTta. KOHTponb camocTosiTeNiIbHOM PaboThbl

B CaMOCTOSATCIIBHYIO pa60Ty CTYJACHTAa BXOAUT IOATOTOBKA K 3aHATHAM IO JUCHHUILIIMHC HYTéM HU3YUCHUA
TEOPETHYECKOr0 MaTepuajia MO HMCTOYHUKAM, YKa3aHHbBIM B IEpeYHE OCHOBHOH U JIOTIOJHHTEIBHOM
JTUTEPATYPHI, BBHITOTHEHHE JTAOOPaTOPHBIX PaboT, odopMIleHHE JIa0OPaTOPHBIX PabOT M MOATOTOBKA K WX
3amuTe.

KoHTponb caMOCTOATENHHOM pabOTHl OCYIIECTBICTCS B X0/1¢ JTa0OPaTOPHBIX 3aHSATHH.



5 ®POHA OUEHOYHbIX CpeaAcTB ANA NPoBeAEHUA MNPOMEXYTOYHOM
aTTecTauum obyyaroLwmMxca no gucumninHe (moaynro)

5.1 OnucaHue nokasaTernen WU KpUTepueB OLEHUBAHUA KOMMETEeHLUUN,
onuncaHue LUKan oueHUBaHus

Tloxa3zaTeaun
Onucanne moxka3areJst

OlleHUBaHUA
OOydJaeMbIii  JIGMOHCTPUPYET CIIOCOOHOCTh K  TONHOW  CaMOCTOSTEIBHOCTH
(morryckaroTcss KOHCYJIBTAIlMH C IMPEMOJaBaTelieM 0 COMYyTCTBYIOIIUM BOIPOCAaM) B
BEIOOpe cImoco0a pemieHWs HEW3BECTHBIX WM HECTaHAAPTHBIX 3aJaHUi  C
WCTOJh30BAaHUEM 3HAHWW, YMEHUH M HAaBBIKOB, IONYYCHHBIX B XOJ€ IPOBEACHUS
OrneHka «OTINYHOY OCBOCHHSI IHCLUIUIMHBI, CJIEIyeT CYUTATh KOMIICTCHIUIO c(opMuUpoBaHHON Ha
(3aureHo) BBICOKOM ypoBHe. [IpucyTcTBre chopMUpOBaHHOH KOMIIETCHIINN Ha BHICOKOM YPOBHE

O3HAYaeT CIOCOOHOCTh CTYACHTA K €€ JalbHEHIIeMy CaMOPa3BUTHIO M BBICOKOM
aalITUBHOCTHU MPAKTUIECKOT 0 MMPUMEHCHUA K U3MCHSOIIUMCA YCIIOBUAM
poheCCHOHATBHOM 3a1auH.

OOyuaeMblii JIEMOHCTPHPYET CaMOCTOSITEJIbHOE INPUMEHEHHE 3HAHUH, YMEHUH |
HaBBIKOB IIPM pPEUIEHUM 33/1aHUH, aHAJOTMYHBIX TEM, KOTOpbIE IIPEIOCTaBIIsI
IIPenoAaBaTeb MPH MOTCHIHAIBHOM (HPOPMHUPOBAHMHM KOMIIETCHIINH, HOATBEPKIACT
Hanmuuue c(OpMHPOBAaHHONW KOMIIETCHIMM, NpHYeM Ha Ooiee BBICOKOM YpPOBHE.
Hammume ~ cdopMupoBaHHOM ~ KOMIICTEHIMM  HA  TIOBBIIICHHOM  YPOBHE
CaMOCTOATENIBHOCTH CO CTOPOHBI 00y4aeMOro MpH €€ MPaKTUIECKOH JEMOHCTpaluy B
XO/Ie pEILICHUs] aHAJIOTUYHBIX 3aJaHUN CIIEAyeT OICHUBATH KAK ITOJIOKHTEIBHOE U
YCTOMYMBO 3aKpETICHHOE B MTPAKTUYIECKOM HaBBIKE.

OrieHKa «XOpOIIIo»
(3auTeHo)

OOyuaeMblii AEMOHCTPHUPYET CaMOCTOSTEILHOCTh B MPUMEHEHUN 3HAHWH, YMEHUH U
HaBBIKOB K PEIICHWIO Y4YEOHBIX 3aJ@HWH B IIOJHOM COOTBETCTBHHM C 00pas3moM,
JAHHBIM TIPENoJaBaTeNeM, II0 33JaHWAM, pPEIICHHE KOTOPhIX OBIIO IOKa3aHO
IIPEroAaBaTeseM, CIeoyeT CIUTaTh, YTO KOMIICTEHINSI CPOPMHUPOBAHA, HO €€ YPOBEHb
HEOCTAaTOYHO  BBICOK.  IlOCKONBKY — BBIBICHO  Haiuu4yue  Cc(HOPMHUPOBAHHOMN
KOMIIETEHIINH, €€ CIeIyeT OI[CHUBATh MOJIOKUTEIFHO, HO Ha HU3KOM YPOBHE.

Orenka
«Y/IOBIIETBOPUTEIEHO)
(3a4TeHo)

OOy4aeMblil He CIIOCOOEH CaMOCTOSATENBHO IPOAEMOHCTPUPOBATh HAIM4YME 3HAHHUN
IIPU PELICHUH 3aJlaHHi, KOTOpble OBLIM NPENCTaBIEHBI NpENojaBaTeieM BMeECTe C
OueHka 00pa3loM UX pelIeHHs, OTCYTCTBHE CAMOCTOSITEIIFHOCTH B NMPUMEHEHHU YMEHHUS K
«HEYZOBIICTBOPUTEIBHO» | MCIOJIB30BAHUIO METOOB IPOBEACHUS MTPEA- AUTUIOMHOM NPaKTHKU M HECTTIOCOOHOCTD
(He 3auTeHO) CaMOCTOSITENIBHO NPOSBUTh HABBIK MOBTOPEHUS PEIICHUS IOCTABICHHON 3aJayd IO
CTaHAApPTHOMY 00paslly CBUACTEILCTBYIOT 00 OTCYTCTBHHM Cc(HOPMHPOBaHHON
KOMITCTEHIIHH.

5.2 TunoBble KOHTPOSbHbIE 3aA4aHUA UIN UHble MaTepuanbl, He06XxoAUMbIe
ONA OLEeHKU 3HaHUN, YMEeHUN 1 (MNN) HaBbIKOB, XapaKTepU3yrLKnX 3Tanbl
cdopmmnpoBaHMa KOMNeTEeHLUN B npouecce 0CBOEHUA obpa3oBaTenibHOMN
nporpamMmmbl

Kauecmeennwiii gonpoc: yKaxute THIIBI XUMUYECKHX CBsI3€H.

3aoaua: CoctaBbTe 3JIEKTpOHHBIC (HOPMYJIBI aTOMOB dJeMEHTOB. [lokakuTe pacrpeneneHue 3ITHX
ATOMOB 110 KBAaHTOBBIM (SHEPTETHYECKUM) STYCHKAM B CTA0MILHOM U BO30YKIIEHHOM COCTOSIHHSX.

3adaua: OUEHUTH BO3MOXKHOCTh XMMHYECKON KOPpPO3WM MeTajula B 33JaHHBIX YCJIOBHAX, MoAOepuTe
METOIbI 3AILUTHI.
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5.3 lNepeyvyeHb BONpPOCOB ANSA UTOFOBOro KOHTPONSA NO AUCLUNTIUHE

1. Crpoenue atoma. KBaHTOBO-MexaHWuYecKas MOAENb aroma. THmbl opOuTaield W MOpSIOK
3aIOJIHEHUS 3JIEKTpOHHBIX ypoBHEH. [IpaBuno Kieukosckoro. Ipasuno I'yana. 3anper [aymm.

2. Ilepuonnueckas cuctema snemeHToB .M. MenpeneeBa: CTpyKTypa, MEPUObI, TPYMIIbI,
noarpymnibl. [TooxeHue 3JIeMEHTOB B MEPUOJMUECKON cucTemMe. DJIEMEHTHL: s, ,p, d, f.

3. Ilepnoanueckuii 3akoH. Ileproanyeckoe n3MEeHEHNE CBOMCTB XUMUUECKUX IIEMEHTOB.

4, Oco0EeHHOCTH KOBAJIGHTHOH cBsI3W. HachImmaeMocTh M HaIllpaBICHHOCTh KOBAJICHTHON CBSI3H.
CurMma, 1u, A€/bTa - CBSI3H.

5. I'uOpuanzanus aToMHBIX opOuTaneld. Tumbl THOpUAW3AUMH M CTEPEOXUMHSI MOJEKYIL
Kpartnocts cBsi3u. IlonsipusyeMocTs KOBaJIGHTHOM CBSI3U.

6. MoHnHast cBsI3p Kak KpalHUM ciyyall NOJSIpU3allid KOBAJIEHTHOM CBs3H. XapaKTEpHBIC
0COOEHHOCTH MOHHOM CBS3M: HEHACHILIAEMOCTh U HEHANPaBIEHHOCTb.

7. Merannuueckast CBsI3b U CBOMCTBA BEUIECTB C METAJUIMUYECKOU CBSI3bIO.

8. BopmoponHast cBA3b. MexMonieKynsipHass M BHYTPUMOJICKYJISIpHAas BOAOPOIHAsl CBS3b.
BnusiHue BoIOpOIHOM CBSI3U HAa CBOMCTBA BEILIECTB.

9. Xumus s-3nemenToB (I rpynna ri. noarpynma).

10. Xumus s-onemenToB (11 rpynma rin. moarpymma).

11. Xumus p-anementoB (11l rpynma rir. moarpymnmna).

12. Xumus p-anementos (IV, V rpynna ri. noarpymnma).

13. Xumus p-anemerToB (VI-VII rpynma ri. moarpynma).

14. XapakTepuCTHKa TIEPEXOTHBIX METAJIIOB.,

15. OKcunbl: OCHOBHBIC, KHCIOTHBIE W aMmpoTepHbie. HomeHknarypa okcumoB. XWMHYECKHE
CBOICTBA U IPUMEHEHNE OKCHJIOB.

16. I'mapokcunael ocHOBHBIE W aMdorepHble. HoMmMeHKIaTypa W TOJIydYeHHE THAPOKCHIOB.
XUMHUYECKUE CBONCTBA U MPUMEHEHNUE TUIPOKCUIOB.

17. Kucnotel. HomenknaTypa, nosyuyeHue, XMMHYECKHE CBOMCTBA U IPUMEHEHHE KHUCIIOT.

18. Conu: HopManbHbIe, KACTIbIE U OCHOBHBIE. [lonyueHune u cBoiicTBa comeil.

19. XHUMHSA KOMIIIEKCHBIX COeTUHEHUM.

20. XHUMHUYECKUE CBOUCTBA IPY30B, IEPEBO3UMBIX CyJAMH.

21. Knaccrl 1 xumus noxkapa. Buasl 1 xumudeckasi pupoia BO3TOpaHus

22. KonnyecTBeHHBIE 3aKOHBI XMMHUU: 3aKOH COXPAHEHHs MACChl, 3aKOH COXPAHEHHs 3HEPTHH,
3aKOH 3KBUBAJICHTOB U KPAaTHBIX OTHOILIEHUH.

23. OK30 W PHIOTEpMHUUYEcKHe peakiuu. [loHsATHE 0 TemnoTax oOpa3oBaHUS BEILECTB. 3aKOH
I'ecca u cnencTBUs U3 HETO.

24. OneMeHThl TepPMOAMHAMHUKH. 3aKOH COXpaHEHHS DJHepruu. BHYTpeHHss »Heprus u
sHTanbnus. [lonsarue 006 sHTponMu. VI3MEeHeHrEe SHTPONUH IPH XUMHUYECKUX HPOLIECCaXx.

25. Onepruss ['mb6ca (M300apHO-M30TEPMHUUYECKUI TIOTEHIMAN) HW €€ HW3MEHEHHe IpHU
XUMHYECKUX Tporieccax. Y paBHerne [ n66ca-1"enpmromnsIia.

26. 3aBUCHMOCTh CKOPOCTH XMMHUYECKOW peaKklIHMH OT KOHLEHTPALMU pearvpyrolux BeIIeCTB.
3aKoH AeHCTBYIOIKX Macc. KoHCTaHTa CKOPOCTH peakiyH.

27. 3aBUCUMOCTh CKOPOCTH XHUMHYECKHX PpEaKIMi OT TeMIeparypel. TemmeparypHbBIid
k03 dunent ckopoctu peakiuu. [Ipasuno Bant-I'odda.

28. [lonsatne 00 »HepreTHyecKkoM Oapbepe, AKTHUBHBIX YaCTHLIAX W OHEPrUU aKTHUBALMH.

VYpasuenne Appennyca. llepexomHoe coctosHMe (aKTHBHPOBAaHHBIA KOMIUIEKC). VIcTWHHas SHeprus
AKTHBAIUH JIEMEHTAPHOM PeaKIii.

29. I'oMorenHsIit U reTeporeHHbIi kKatanus. [loHsATHE 0 MEXaHU3ME KaTATUTHUECKUX TPOLIECCOB.
Ponp angcopbumu B reTeporeHHOM KaTaiuse. KaramuszaTopbl: OUCIIEPCHOCTH, CIIEKaHHE, KaTalUTHYECKHE
sibl. IHTHOUTOPEI.

30. OOpatumble ¥ HEOOpaTUMbIC peakiMh. XWUMHUECKOS PaBHOBECHE B TOMOTCHHBIX U
rereporeHHbIXx cucremax. KoHcranta paBHoBecus. CmerieHue XxuMuieckoro pasHoBecus. [Ipunuun Jle
IaTenbe.

31. PactBopel Kak TOMOreHHBIE MHOTOKOMIIOHEHTHBIE cucTeMbl. ComnpBaranus. | uaparHas
teopus pactsopos [I.M1. Meneneesa.

32. PazbaBneHHbIe pacTBOPHI HEANEKTPOIUTOB. VeanbHbIe pacTBOPSI.

33. Ocmotnueckoe maBneHue. Teopusi pa3OaBieHHBIX pacTBopoB Baut-I'odda. [laBnenue

HACBIMICHHOTI'O IMapa-pacTBOPUTEIA Hal paCTBOPOM. Ilonmxenue JaBJICHUS ITapa-pacTBOPOB.
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34. 3axonsl @pancya-Mapu Payns.

35. MeTtoapl ompenereHUs MOJEKYJISIPHBIX MacC PpacTBOPEHHBIX BemiecTB. Kpuockonwst u
30yJITHOCKOTIHS.

36. Teopust anexktponurnyecko auccouuanun C. Appenunyca. CTemneHb AWCCOLMALIUU
JJIEKTPOJINTA U €TO CBS3b C NU30TOHUYECKUM KO3 HUIIMEHTOM.

37. CunpHble U ciadble AnMeKTpoiuThl. KoHcTaHTa muccoruanum ciaaOblX SIIEKTPOIUTOB U e€
CBSI3b CO CTENEHBIO AUCCOIMANNU. 3aKOH pa3daBieHuss OcTBalIbAA U MPEEITbI €T0 MPUMEHEHUSL.

38. Honnsie paBHOBecHsI B pa30aBIEHHBIX PACTBOPAX IEKTPOJIUTOB U Teopus C. AppeHuyca.

40. Bonopoansiii mokazarens pH. UnaukaTtopsl. Juccoumanus Bonapl. MloHHOE mpousBeacHHE
Bo/bl. CTyneHuaTast TUCCOUAIHS cIa0bIX IEKTPOIUTOB.

41. OOMeHHbBIE peaklMd MEXIy HOHaMH. YCIIOBHS MPAKTHYECKOH HEOOpPaTUMOCTH HOHHBIX
peaKLmid.

42. I'mapomm3  coneit. Pasmwmanpie cnmydam rugponms3a. CremeHb THAponn3a. BimsHame
TeMIepaTyphl U KOHLIEHTPALlMU Ha CTeTeHb ruponu3a. KoHcTanrta ruaponunsa.

43. AncopOuus u e€ pa3sHOBUIHOCTH.

44, Hucnepcupie cuctemsl. Knaccudukamus. Kiraccsl rereporeHHbIX JUCTIEPCHBIX CHCTEM U HX
XapaKTepUCTHKA.

45. Komnouansie cucremsl. JlnodoOHble M IHOPUIBHBIE KOIOWAHBIE pacTBOpbl. CocTaB M
cTpoeHne THO(GOOHBIX KOJUTOUIOB (MHIIEIIIA).

46. MeToap! MOTydeHUs] KOJUIOMAHBIX PAcTBOPOB: KOHACHCAIIUH, TUCIEPTHPOBAHUA U TENTH-
3aluu.

47. ArperaTuBHasi yCTOMYMBOCTH JHOQoOHBIX  KoywtounoB. Koarymauuss — a1o¢oOHBIX
KoJutonIoB. (PakTOphI, BBHI3BIBAIOIINE KOATYISAIMIO. MeXaHW3M W KHHETHKAa KOaryJsiluu 30Jei
3JEKTPOIUTAMH.

48. CBolicTBa KOJJIOMIHBIX CHCTEM. J[BOMHOH 3IEKTPUYECKHH CIOW M 3IEKTPOKUHETHUYECKUE
SABIEHUS. DIEKTPOodope3 U IMEKTPOOCMOC.

49. Kunernyeckas ycroiunBocts 3omnei. Cenumenranus. Juddysus.

50. OxucnutensHo-BoccTaHoBUTENbHBIE peakiuu (OBP). Knaccugpukaums OBP. Baxneiimme
OKHUCJIUTENN U BOCCTaHOBUTENU. BiausiHue cpensl Ha mporekanue OBP.

S1. lanpBanmdeckue d3JeMEHTHL. YpaBHeHHE HepHcera. OXKHCINTEIBHO-BOCCTAHOBHTEIHHBIC
MOTEHIHAIIBI.

52. ONEeKTPONIN3 pacTBOPOB U BIEKTPOJIU3 PACIIIaBOB COJIEH.

53. OcHOBHBIE BUABI KOPPO3UH. DJIEKTPOXUMHUYECKAs KOPPO3US METATOB. METOAbI 3alliTh
METaJIJIOB OT KOPPO3HH.

54. Crpoenne u knaccuukamus mnonumepoB. MoHomepbl. Onuromepsl. ['eomeTrpuueckas
(hopma MakpomoieKyl. [ oMonoaMepsI U TeTEPOTOINMEPHI (COTTOTUMEDHI).

55. TepmornacTU4HbIE 51 TEPMOpPEAKTUBHBIE IIOJIMMEPBHI. [Tonuctupou.
®denonpopmanbIeTuaHbIE CMOJBI.

56. Peaknmy nmonmMmepu3anuu v peakify MOJTUKOH ISHCAIIHH.

57. CBoIiCcTBa MMOJTMMEPOB.

58. Kayuyku: HaTypadbHBIi W CHHTETHYECKHH Kayuykw. Bumsl, cBoiictBa. Pesuna.
Bynkanuzanus kaydyka.

59. BosnokHa: HaTypajibHbIE, UICKyCCTBEHHbIE, CHHTETUYECKUE. BUIBI CHHTETUYECKUX BOJIOKOH.
Crnioco6s1 hopmoBanuda. OTnenbHbIe peacTaBuTenu. Jlacan. Kamnpomn.

60. AMUHOKHUCIIOTHI, OENKH: CTPYKTYpa, GYHKIUHU B IPUPOIE.

61. JHK u PHK. Hyxneotuasl. Ctpykrypa JHK u PHK.

62. ITonmucaxapuapl: Kpaxmaji, Ieunono3a, uHylIuH. CocTaB W CTpOSHHE, OCOOCHHOCTH
Kpaxmajsa U IeJITI0I03bI.

63. KauectBennnlit anHanu3. XuMHUUECKHE U HHCTPYMEHTAJIbHBIC METOAbI aHAIH3A

5.4 MeTogouyeckme pekomMeHAauuu K NpoBeAeHUI UTOroBOro KOHTponsl no

ancumnnuHe
Ha utoroBsIif KOHTPOJIb BEIHOCUTCS YI€OHBIN MaTepHall, pACCMOTPEHHBIA Ha JICKITMOHHBIX M 1a00paTOPHBIX
3aHATHUAX, a TaAKKC TEMbI, KOTOPLIC 6BIJII/I MPECAJIOKCHBI IJIs1 CAMOCTOATCIIbHOTI'O U3YUCHU .
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®opmolf TPOBEAECHUS HMTOrOBOTO KOHTPOJIS MO JaHHOM JUCIUIUIMHE SBISETCS 3K3aMeH, KOTOPBIN
IIPOBOJUTCS B YCTHOH ()OpME C HCIOIB30BAaHHEM OUIIETOB, COAEPKAIUX TCOPETHUECKYIO M MPAKTUYECKYIO
yacTe. Takke JOMYCTHMO MPOBEJACHUE UTOTOBOTO KOHTPOJIS B MUCBMEHHOH (opme. O dopme mpoBeneHUs
HUTOTOBOTO KOHTPOJISI CTYAEHTHI OJKHBI OBITH OMOBELICHBI 320J1arOBPEMEHHO.

Bo BpeMs MOATOTOBKH K OTBETY Ha YK3aMEHE MCIIOIH30BaHUE CIIPABOYHOM TUTEPATYPHI HE JTOITYCKACTCS.

6 [lepeyeHb OCHOBHOW U [OOMNONIHUTENILHOW Y4YeOHOW rnuTepaTypbl,
HeobxoaumMon AnNA 0CBOEHUA AUCLUNIINHBLI (MOAYNA)

6.1 OcHoBHast yyebHas nuTepatypa

1. Jenucora, E. C. Ananutuueckas xumus : yueonoe nocobue / E. C. Jlenucosa. - Omck : OVBT,
2011. - 162 c.- Pexxum nocryna:http://liboivt.wixsite.com/biblioteka

2. JHenncona, E. C. Koncnexr nexuwmii mo aucuurumae "Xumua" : yaedHoe mocodbue / E. C. [lenncona.
- Omck : OUBT, 2009. - 165 c.- Pexxum noctyna: http://liboivt.wixsite.com/biblioteka

3. eprauesa, M1.H. I'maponus coneii : yueOHoe nmocodue / M. H. [leprauesa. - Omck : OUBT, 2011. -
25 c.- Pexxum mocryma:http://liboivt.wixsite.com/biblioteka

4. [epraueBa, 1. H. Xumusi gucrepcHBIX CHUCTEM : yueOHO-METOIMYECKOe MOCOOHe ISl CTYICHTOB
OYHOM ¥ 3209HOH (hopM 00yueHus Bcex criermanbrHoctelt / U. H. Jleprauesa. - Omck : OUBT, 2009.
- 22 c.- Pexxum noctyna: http://liboivt.wixsite.com/biblioteka

5. JlepraueBa, M. H. XuMus KOMIUIEKCHBIX COEAMHEHWUH : y4eOHO-METOJMYECKOe mocoOue yis
CTYJICHTOB OYHOW W 3a09HOM GopMbI 00ydeHHs Bcex cneruanbHocTed / Y. H. [lepradgesa. - Omck :
OUBT, 2010. - 36 c.- Pesxxum mocryna:http://liboivt.wixsite.com/biblioteka

6. JHepraueBa, M. H. Xumus nonmmepos : yueOHoe mocoome / M. H. Jlepragera. - Omck : OUBT, 2011.
- 82 c.- Pexxum nmoctyma: http:/liboivt.wixsite.com/biblioteka

7. 3amauu u ynpaxxHeHHs 1Mo oOIiei xumuu : yueonoe nocobdbue / mox pen. H. B. Koposuna. - 4-¢ u3n.,
riepepad. - M. : Beicmras mkomna, 2008. - 256 c.

6.2 [ononHuTenbHas yyeGHas nuTepartypa

1. Bonkos, B. A. Brigatommecss xuMukn mupa : ouorpadudeckuii cnpas. / B. A. Bonkos, E. B.
Bonckuii, I'. U. Ky3nenona. - M. : Bricias mikona, 1991. - 656 c.

2. T'enppman, M. U. Komnonanas xumus: yuebnuk / M. U. I'enspman, O. B. Kosanesuu, B. II.
ocTpaTtoB. - S-¢ wm3a., crep. - CII6. : Jlams, 2010. - 336 c.- Pexum gocryna:
http://e.lanbook.com/view/book/4029/

3. JHenncona, E. C. MeToaudeckne yka3aHus K KOHTPOJIBHBIM paboTtam mo auctmiuinae "Xumus" / E.
C. lenucosa. - Omck : OUBT, 2009. - 60 c.- Pexxum mocryma: http://liboivt.wixsite.com/biblioteka

3. JHenncona, E. C. Metoanueckne yka3zaHus k mabopatopHsiM pabotam mo aucuuiummae "Xumus" / E.
C. Hdenucosna. - Omck : OUBT, 2009. - 26 c.- Pexxum noctyna: http:/liboivt.wixsite.com/biblioteka

4. [eprauesa, 1. H. Metoaudeckue ykazaHus 10 U3YYEHHIO TUCHMIINHBI "XuMus" : A7 CTYACHTOB

OYHOTO M 3a04. 00ydeHus Bcex cnermanbHocTedt / Y. H. Jlepragesa. - Omck : OMBT, 2009. - 28 c.-
Pexxum moctyma: http:/liboivt.wixsite.com/biblioteka

5. JepraueBa, . H. Xumusa. Tectsr mns moarotoBku k denepaibHOMy WHTEpHET-dK3aMEHY : CO.
tectoBbiXx 3amanuii / WM. H. [eprauesa. - Owmck : OHUBT, 2011. - 88 c.- Pexum

nmocryma:http://liboivt.wixsite.com/biblioteka
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6. Koposun, H. B. O6mas xumus : yueobnuk / H. B. KopoBus. - 11-e uzn., crepeorun. - M. : Beicmas
mkoia, 2009. - 558 c.

7. Xuwmus: ydueOnux/[non pexn. JI. H. Brmunomal.- CIIB.: Jlanp, 2012. - 480 c.- Pexxum nocryna:
http://e.lanbook.com/view/book/4040/

6.3 lepuoaunyeckue uspgaHus
8. Xumus u xu3Hp - XXI Bek [TekcT] : Hay4dHO-IOMYJSIPHBINA KypHal. - M. : Xumus u xu3up, 1996 - . -
Brixomut exxemecsauno. - ISSN 1727-5903

7 [lepeyeHb pecypcoB MUHGMPOPMALMOHHO-TENEKOMMYHUKALMOHHOMN
cetu "UHTepHeT" (manee - ceTb "WHTepHeT"), HeoOXoaMMbIX ANA
OCBOEHUS AucUUNInHbI (Moayns)

1. DOnextponHas  Oubmmorteynass  cuctema  «Jlamp»  [OnmexktpoHHbBII  pecypc]. —  Pexum
nocryma:https://e.lanbook.com/

2.  Hayunas smektpoHHas Oubnmoreka [DneKTpoHHEIH pecypc]. — Pexwum moctyma: https:/elibrary.ru/
3. Maremarnyeckuii  moptran  «EqWorld»  [Onektponnsiii  pecypc]. — Pexum  mocryma:

http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
4.  Dnexrponnsiit katanor HICABT [DnekrponHbIN pecypc]. — Pesxkum moctyma: http://libcat.nsawt.ru/

8 TllepevyeHb WHMOPMALMOHHBLIX TEXHOMOrMM, WUCMNONb3yeMbIX MpwU
ocywecTBneHMnM obpa3oBaTefnibHOro npouecca no AUCUMUNIIUHE
(mogynio), BKMN4Yas nepeyYeHb MNporpamMmHoOro obecneyeHus w
MH(OPMaLMOHHbIX CNPaBO4YHbIX CUCTEM (NpPU HEOOXOANMOCTH)

1. MS Excel. MaTemarnuyeckue BLIYHUCIEHNS
2. Matlab. MaremaTnueckre BbIUUCICHUS

9 OnucaHme mMaTepuanbHO-TeXHU4Yeckom 6Oa3bl, HeobxoauMmon Aans
ocyllecTBfIeHMA obpa3oBaTenbLHOro nmnpouecca nNo AUCUMUNIINHE
(moaynto)

HaumeHoBaHue BHaa Anpec (MecTonoJi0KeHUE)
00pa3oBaHus, YPOBHSI Y4eOHbIX KAOUHETOB, 00HEKTOB
o0pa3oBaHus, npodeccuu, HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX IJ11 IPOBeJeHUsl MPAKTHYEeCKUX
No CIeUATBLHOCTH, HANPaBJIeHUS Ka0UHeTOB, 00beKTOB /IJIsl IPOBeIeHUsI 3aHATHIH, 00bEKTOB (PU3NYECKOM
i MOATrOTOBKHU (1151 NMPAKTHYECKUX 3aHATHH, 00bEKTOB KYJbTYpPBI U cOpTa (¢
npogeccuoHaIbLHOIO ¢uznyeckoii KyJbTypsl U CIOPTA € yKa3aHueM HoOMepa MoMelleHus
o0pa3oBaHusl), MOABUAA nepeyHeM OCHOBHOIO 000py10BaHus B COOTBETCTBHH C IOKYMEHTAMH
JAOTOTHUTEJbHOI0 010p0 TeXHHYECKOi
o0pa3oBaHus HHBEHTAPU3aLMH)
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15.15

Xnumus

YueOHast ay IuTOPHS ISl IPOBEICHUS
3aHATUH JIEKIIMOHHOTO THUIA: YYEHUYecKas
napra - He MeHee 42 1IT., CTOJ
IIpenojaBaTeNbCKuil - He MeHee 1 mrT.,
JIocKa ydeOHast - He MeHee 1 mT., 3KpaH
MPOEKIIMOHHBIN - HE MeHee | WT., CTya -
He MeHee 84 IIT., paMKH HOPTPETHBIE - HE
MeHee 23 mT.

644099, r.Omck, yn. Bana
Anexceena, 1. 2 (NeNe
22,23,24,25 Ha TO3TAXXKHOM
mwiane (111), 5 atax)

JlabopaTopus xumMuu: yueOHas mapra - He
MeHee 13 mT., CTOX Imperno1aBaTeIbCKIH -
HE MeHee 2 IIIT., I0CKa yueOHas - He MeHee
1, 5KpaH IPOEKIMOHHBIN - He MeHee | miT.,
CTYJ - He MeHee 26 IIT., paKOBHHA - HE
MeHee 1 mr., mKkad - He MeHee 2 mrT.,
yueOHbIe IUIaKaThl B paMKax - He MeHee 5
IIT., BRITSDKHOM mikad -He MeHee | mT.,
- MeTaimyecknii mkad -He MeHee 1 mT.,
ceild - He MmeHee | mIT., IUTAKaTHUIIA - HE
MeHee | mT., yueOHbIe CTEH/IBI -HE MEHEe
4 mT., yueOHBIC TITAKaTH -He MeHee 21
IIT., XAMHYECKas mocyaa - He mexnee 30
IIT., XUMHYECKHE PEAKTUBHI - HE MeHee 53
IT., XUMHYECKOE 000PYI0BaHHE - HE
MeHee 21 mT.

VY4uebHasg ayIuTOpHUs AT IPOBEICHUS
IPYIIOBBIX U MHAWBUIYaIbHBIX
KOHCYJIbTAIM{: yueOHas rmapra - He MeHee
13 mT., CTON MpenogaBaTeIbCKU - HE
MeHee 2 IT., JocKa yyeOHas - He MeHee 1,
9KpaH IIPOCKINOHHEIH - He MeHee | mT.,
CTYJI - HE MEHee 26 IIT., paKOBUHA - HE
MeHee | mrT., mkag - He MeHee 2 mIT.,
y4ueOHBIE IUTaKaThl B PaMKax - HE MEHee 5
IIT., BRITSDKHOM 1mIKad -He MeHee | 1mT.,
- MeTaJuTH4Yeckuii mkad -He MeHee | mr.,
ceid - He meHee 1 1IT., IUTAKATHHUIIA - HE
MeHee | WT., yueOHbIE CTEH/IBI -HE MEHEe
4 mir., yueOHbIe TUTaKaThl -He MeHee 21
LIT., XUMHYECKas nocyza - He menee 30
LIT., XUMHUYECKUE PEAKTUBHI - HE MeHee 53
IIT., XHMHYECKOE 000pyI0BaHUE - HE
meHee 21 mr.

Y4eOHas ayJUTOPHS AT IPOBEICHUS
TEKYIIEro KOHTPOJIS ¥ IPOMEKYTOUHOH
aTTecTanuy: yuyeOHas mapra - He MeHee 13
IIT., CTOJI TIPETIO/IaBATEIILCKHH - HE MEHEE
2 mT., focKa yueOHas - He MeHee 1, sKpaH
MPOEKIIMOHHBIN - HE MeHee | TIT., CTyII -
He MeHee 26 IIT., paKOBHHA - He MeHee |
IIT., IKag - He MeHee 2 IIT., y4eOHbIe
IJIaKaThl B paMKax - HE MeHee 5 MIT.,
BBITSDKHOH mIkad -He MeHee | mmT.,

- MeTajmdyeckuii mkad -He MeHee 1 mT.,
ceild - He meHee | mIT., IUTaKaTHUIIA - He
MeHee | mT., yueOHbIE CTEH/IBI -HE MEHEe
4 mT., yueOHBIC TIIAKATH -HE MeHee 21
IIT., XAMHYECKas 1mocyaa - He menee 30
IIT., XUMHUYECKHE PEAKTUBBI - HE MeHee 53
IT., XUMHYECKOEe 000PYI0BaHHE - HE
MeHee 21 mT.

644099, r.OmcK, yi. VBana
Aunekceesa, 1. 2 (NeNe 48,49 na
mostakHoM tutane (111), 4
3Tax)
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[Tomelenue j1si caMmoOCTOATENbHOM
paboTHI: onepaIoHHast CUCTEMa
Windows, naker nporpamm Microsoft
Office, CIIC Koncynprant [TJIFOC,
T'APAHT, nocka - He MeHee 2 IIT., 9KpaH -
HE MEHee 2 IIT., mKkad - He MeHee 2 1T,
cTeHIbl - He MeHee 10 mT., CToJI - He MeHee
43 mrt., CTYJI - He McHee 48 1mT.

644099, r. Omck, yn. Bana
Anekceesa, 1. 2 (NeNe 52,
53,54,55 Ha MO3TaXHOM TUTaHE
(111), 3 sTax)
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