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1 lMepeyeHb nnaHupyemMbix pe3ynbTaTOB OOy4YeHUs NO AUCLIMNIIMHE
(Moayn), COOTHECEHHbIX C MflaHUpyeMbIiMU pe3yrbTaTamMu
OCBO€EHUsA obpa3oBaTeNibHOMN NPOrpamMmbl

1.1 [lesu AMCUMNJIMHBI

[enpr0 TUCIUTUIMHEI SBISETCS yTAyOJICHHE MMEIOIIUXCS MPEICTABICHUA U MOJy9YeHUE HOBBIX
3HAHUN U YMEHHH B 00JaCTH XUMHH.

1.2 Ilepeuyens popMupyeMBIX KOMIIETCHIIUMH

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):

1.2.1 YuuBepcaiabHbie komnereHunu (YK)

[lepeuenp IaHUPYEMBIX PE3YyJIHTATOB

KomneTeHus
00yYCHHS 110 IUCIUILINHE
udp ConeprxkaHue
3HaTh:
- OCHOBHBIE 3aKOHBI OPTaHUYECKON U HEOpTraHU-
CIOCOOEH OCYIIECTBIATH YECKOW XUMUHU;.
MOMCK, KPUTUYECKUHA aHAIIU3 U | YMETh:
VK-1 CUHTE3 UHPOpMAITUH, - WUCTOJBh30BaTh OCHOBHBIE JJIEMEHTapHBIE

MPUMEHSATh CUCTEMHBIN TTOIX0/T
JUTSl pELIEHUs TIOCTaBIEHHBIX
3ama4

METOALl XMMHUUYECKOTO HCCIIENOBAHHUS BEIECTB
1 COSIMHCHUMN.

Bnaners:

- CHOCOOHOCTBIO BBIIOJIIHEHNS OCHOBHBIX XHUMH-
YeCKHUX JJaOOPATOPHBIX OIEepaIIHii.

1.2.2 Oo6menpodeccuonanbubie komnerenun (OIIK)

[Tepeuens TIaHUPYEMBIX PE3YIHTATOB
Kommerenimsa p Py pesy
00yYeHHs IO TUCIUILINHE
[udp Coneprxanue
3HaTh:
- KJIaccHU(PHMKAIMI0 W CBOWCTBA XHUMHYECKHX
CrniocobeH NpuMeHsTh .
9JIEMEHTOB, BEIIECTB M COCIUWHEHHWH, uX
€CTECTBEHHOHAYYHbIE U
Ha3Ha4YeHHE U 00JacTH MPUMECHECHHUS.
oOlIeMH)KeHEepHbBIE 3HAHUS,
YMmers:
OIIK-1 METOJIbl MATEMaTUYECKOT O
- WCIIONB30BaTh METOJbI aHATM3a XUMHUYECKHX
aHaJIM3a U MOJICTTUPOBAHUS B
. BEIIECTB.
po(heCCHOHATTLHOM
Bnanets:
JeSITeNIbHOCTH .
- crmocoOHOCTBbIO  OMpeAeNieHUus  CBOMCTB
XUMHYECKHX BEIIECTB.
CrniocobeH B cdepe cBoei 3HaTh:
npogeccruoHaIbHON - XUMHAYECKHE CBOMCTBA OIIACHBIX IPY30B
OITK-3 JIESITEIbHOCTH MPOBOIUTH YMmeTs:
M3MEpEHUS ¥ HaOJIOICHUS, - WCIIOJIb30BaTh TEPMUHBI TEPMOJUHAMUKU U
o0pabaThIBaTh U MPEJICTABIATh | KHHETUKU Ui ONHUCAaHU UM  OOBACHEHUs
DKCIIEPUMEHTAIbHBIC JAHHBIC | XMMHUYECKHUX MPOIIECCOB.

3




pe3yJIbTaThl UCIIBITAHUN

Braanerts:

- CTaHAAPTHBIMH  METOJaMHU  TPOBEACHUS
XUMHYCCKOI0 3KCIICpUMCHTA U IpaBUIaMU
Oe3zomacHOl ~ PabOTHI c XUMUYECKUMH

BCIICCTBAMMU.

1.2.3 IIpodeccuonanbubie komnereHuun (1K)
Hucuunnuna He popmupyet npodeccruoHalbHbIe KOMIIETEHIIUU

1.2.4 IlpodeccnonanbHble KomnereHunu npoduiasa niau cnenuaausanuu (IKC)
Jucuunnuna He popmupyet npodeccrnoHalbHble KOMIIETEHIIUHN MPOQUIIS WIH ClIeHUaTU3aI|H.

1.2.5 Komnerenunu MK IIJIHB (KMK)

Hucuuruinza e popmupyet komnereHuun MK IT/THB (KMK).

2 Mecto aucuunnumHbl (MoAynsl) B CTPYKType oOpasoBaTenibHOM

nporpamMmmbi

Jucuunnuna (MOAyJb) peaau3yeTcs B paMKax

00s13aTENBpHON 4acTH

(0Os3aTenbHOM, GOPMHPYEMOH yIaCTHUKAMHU
00pa30BaTeNILHBIX YUPESIKICHUN HITI
(haxyIbTaTHBHOM)

OCHOBHOI ITpodeccHOHaIbHON 00pa30BaTeIbHON MPOrPaMMEI.




3 0O6bem aucumnnuibl (Moaynsa) B 3a4eTHbIX eanHuuax (3ET) ¢ ykazaHnem KonmyecTBa akaaeMUYECKUX UNN
aCTPOHOMMYECKMX YacoB, BblAeNIeHHbIX Ha KOHTaKTHYH paboTy oby4arowmxcsa ¢ npenopgasatenem (no
BUAaM y4eOHbIX 3aHATMM) U HA CaMOCTOSITESNIbHYI0 paboTy oby4arowmxcs

s OYHOMU ¢bopmbl 00yueHus™:

(0O4HOM, OYHO-320YHOU HJIHM 3204HOIN)

DOopMBI KOHTPOJIA Bcero uacos Bcero Kypc 1
B TOM YWHCIIC 3ET Cemectp 1 Cemectp 2
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4 CopepxaHue AUCUUNIIUHBI (MOAYNA), CTPYKTYPMPOBaHHOE MO TeMam

(pasnenaM) C YKasaHumem oTBegeHHOro Ha HUX KoJnun4yecTtBa
akageMmumn4yeckKkmnx 4yacos n BuaoB yqe6Hblx 3aHATUMN

4.1 Pasgenbl U TeMbl AUCUUMNIUHbI (MOAy”Nsl)) U TPYAOEMKOCTb MO BuAaM

Yy4eOHbIX 3aHATUN (B akageMnNyYeCKMNX Yacax)

Pasnens! 1 TeMbl
JIUCIUTUTMHBI (MOYJIST)

Bunsr yueOHbIX 3aaaTHH, BKITtodass CPC

Jlex

JIab

IIp

CPC

03

3 o o3

03

03

CrtpoeHue BelecTB

1.1

[Tepuoauyeckuii 3aKoH U

TeproIuIecKas cucreMa

XHMHUYECKUX IJIEMEHTOB
JI.1. Menneneera.

14

1.2

Bunpr xumuueckoun
CBSI3U B Pa3lIUIHBIX
THUNAX COCTUHEHUN

14

1.3

OCHOBHBIE KJIACCHI
HEOPTaHHYECKUX
COCTMHECHUH

14

Xumuueckas mepmoo

UHamuKka u Kuhemuxka

2.1

DHepreTuka
XUMHUYECKHX MPOIIECCOB

14

2.2

CKOpOCTh XUMHUYECKHUX
PEaKIHii 1 XUMHYECKOE
paBHOBECHE

14

. Xumuuecxue cucmemwi

3.1

PactBopsl. MeToabl
ONHUCAHUN XUMUYCCKHX
paBHOBECHI B pacTBOpax
3JICKTPOJINTOB

14

32

Komnonnnsle pacTBOpHI.
CBoiicTBa AUCTIEPCHBIX
CHCTEM

10

33

DIEKTPOXUMHUIECKHE
cucteMbl. OCHOBHBIE
MIPOLIECCHI,
MPOTEKAOIIUE B
JNEKTPOXUMUICCKUX
cucTeMax

10

HUTOro

16

4 16

6

74

94

[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

1.1 TIlepumogmueckuii 3akOH U IEpUOIUYECKAs .
Merannel. ®u3nyeckue cBONCTBA METAIIIOB
cucTteMa xuMu4deckux daeMmenToB J[.M. MenneneeBa

1.2 Buapsl XUMUYECKOH CBS3M B Pa3lUYHBIX THITAX
. Xumudeckasi CBSI3b U CTPOCHUE MOJICKYJT
COETMHEHHN




Pa3znen (Tema) AMCHUNIIMHBI

Tema 1abopaTopHOii pa6oThI

OcHOBHEBIE
CTexXnoMeTpUIECKUe

1.3
COEIMHEHHH.

KJ1aCChbl HEOPraHn4CCKux

pacué€Tel W

KOJIMYCCTBCHHBIC 3aKOHBI XMW

XHUMHAYECKHE CBOMCTBA KHUCJIOT M OCHOBAaHHH.
I'enetnueckast CBsI3b MEKYy OCHOBHBIMHU KJIaCCaMU
HEOPraHWYEeCKUX COEAUHEHUN

Pazngen 2: XumMuueckas tep

MOJUMHAMHKA U KHHETHKA

2.1 DHepreTKa U KHHETHKA XUMHUIECKHUX TIPOIIECCOB

@DakTophl, BIMSIONIME HAa CKOPOCTh XUMHYECKHUX
peaxuui

2.2 DHepreTuka XUMHUYECKUX MPOIIECCOB

Kopposus merannos

2.2 XMHUYECKOE pPaBHOBECHE

XUMHYECKOE paBHOBECHE

Pasznen 3: Xumuu

ecKue cucmemanl

3.1 OMMHMCAHUHA XUMHYECKUX

pPaBHOBECHH B pacTBOpax 3JEKTPOIUTOB.

PactBoprl. Meroasl

[IpuroroBnenue pacTBOpOB pa3IYHON

KOHIIEHTpaui

3.1 OMMMCAHUHA XHUMHYECKUX

pPaBHOBECHH B pacTBOpax 3JEKTPOIUTOB.

PactBoprl. Meroasl

Nonnoe npoussenenue Boasl. ['uaponus conei

3.1 OMMMCAHUHA XUMHYECKUX

pPaBHOBECHH B pacTBOpax 3JEKTPOJIHUTOB.

PactBoprl. MeToas

KauecTBeHHBIII ¥ KOJIWYECTBEHHBIM  aHAIU3

KaTHOHOB 1 aHHOHOB

4.4 CopepxaHue NPakTUYECKUX 3aHATUN
JlucuuiinHa He peycMaTpruBaeT IpakTHIeCKue padboThl

Ne paznena

(TeMBI) TUCIIATTAHBI

HanMeHoBaHME TPaKTUYECKUX 3aHATUI

4.5 KypcoBas paboTa
JvcuunimHa He NpelyCMaTpUBaeT KypCOBYIO pa

4.6 KypcoBow npoekKkTt

oory.

I[I/ICI_II/IHJII/IHa HC IIpcayCcMaTpruBacT KprOBOﬁ IMPOCKT.




4.7 CamocTtosiTenbHas paboTta. KOHTponb camocTosTeNIbHOM PpaboThbl

B CaMOCTOSATCIIbHYIO pa60Ty CTYACHTA BXOOUT NOATOTOBKA K 3aHATHAM IO JUCHHUIIMHC HyTéM HU3YUCHU
TCOPCTUYCCKOTO Marcpuajla I10 HUCTOYHHKAM, YKa3aHHbIM B TICPCUHC OCHOBHOU H HOHOHHHTCHBHOﬁ
JTUTEPATYPHI, BHIMOTHEHHE JTAOOPATOPHBIX PadoT, odopMIleHHE JIa0OPaTOPHBIX PabOT M MOJTOTOBKA K HX
3alIuTe.

KonTpoib camocTosTeIbHON pabOThI OCYIIECTBISETCS B X0/1€ 1a00paTOPHBIX 3aHATHH.

5 ®oHA OUEHOYHbIX CpeaAcTB ANA NpPoOBeAeHUA NPOMEXYTOYHOMN
aTTecTaumm oby4varowmxca no AMcumninHe (Moaynio)

5.1 OnucaHue nokasaTenie W KpUTEepUMeB OLIEHMBAHUA KOMMETeHLUUNn,
onuncaHwue LKan oueHMBaHuA

Iloxa3zarenn
OlleHUBaHUS

Onucanne nokasareis

OOyuaeMblii ~ NEMOHCTPHUPYET CHOCOOHOCTH K IOJHOW  CaMOCTOSTEIBHOCTH
(orycKaroTes KOHCYJIBTAllMK C IIPEHOAABATENIEeM 0 COMYTCTBYIOLIIMM BOIPOCaM) B
BBIOOpEe croco0a pEImeHNs HEW3BECTHBIX WM HECTAaHIAPTHBIX 3aJaHUH  C
UCTIONIb30BAaHMEM 3HAHMHM, YMEHHH W HaBBIKOB, IOJYYCHHBIX B XOJ€ INPOBEICHUS
OCBOGHHS JAWCLUIUIMHBI, CJIEAYeT CYHMTaTh KOMIIETEHLIHIO C(HOPMHUPOBAaHHOH Ha
BBICOKOM ypoBHe. [IpucyTcTBre chopMHUPOBaHHON KOMIIETCHIIMK Ha BBICOKOM YPOBHE
03HAuYaeT CIOCOOHOCTh CTYyAEHTa K ee JAajbHEHIIeMy CaMOpPa3BUTHIO U BBICOKOH
aJaNTUBHOCTH  TNPAKTHUYECKOTO MPUMEHEHHA K  HU3MEHSIONUMCS  YCIOBHIM
npodecCHOHANBEHOH 3a1auH.

Ormenka (3a4TeHO)

OOyuaeMBblii JEMOHCTPHPYET CaMOCTOSTETIbHOE TPUMEHEHHE 3HAaHWH, YMEHUH |
HaBBIKOB IIPH pPEUICHUM 33/aHWH, AaHAJOTWYHBIX TEM, KOTOPbIE IIPENOCTaBIISI
MIPENoAaBaTeb MPHU MOTEHIMATBHOM (HPOPMHUPOBAHMN KOMIIETCHIINH, HMOATBEPXKIACT
Hanuuue c(OpMHPOBAaHHONW KOMIIETCHIIMM, IpPHUYEM Ha Ooiee BBICOKOM YpPOBHE.
Hanumume  chopMupoBaHHOM ~ KOMIIETEHIMM  HA  IOBBIIICHHOM  YPOBHE
CaMOCTOSTEJIFHOCTH CO CTOPOHBI 00y4aeMoro MpH ee MPaKTHIeCKOW IEMOHCTpAINH B
XOJIe PEUICHUs aHAJIOTMYHBIX 3aJaHUI CleqyeT OICHMBATh KaK MOJOXHUTEIbHOE U
YCTOMUYUBO 3aKpEIICHHOE B TPAKTUYECKOM HaBBIKE.

Or1eHKa «XOPOLIOY
(3auTeHo)

OOy4JaeMbIii JEMOHCTPHPYET CAaMOCTOSTEIFHOCTh B MPUMEHCHUH 3HAHUH, YMEHUHA H
HaBBIKOB K PEIICHWIO YYeOHBIX 3aJaHUH B TIOJHOM COOTBETCTBUH C 00pasIoM,
JMAHHBIM TIpETofaBaTelieM, 0 3aJaHMsAM, pEUICHHe KOTOPhIX OBLIO IOKa3aHO
IpenoaaBaTeseM, ciaeyeT CYMTaTh, YTO KOMIIETEHIMsI ChOPMUPOBaHa, HO €€ YPOBEHb
HEOCTaTOYHO  BBICOK. IlOCKONBKY — BBIBJIGHO  Hainyue  Cc(HOPMHUPOBAHHON
KOMIIETEHIINH, €€ CIeyeT OLIEHUBATh MOJIOKUTEIBHO, HO Ha HU3KOM YPOBHE.

Ornenka
«YOBJICTBOPUTEILHOY
(3auteHo)

OOyuaeMblii HEe CIOCOOEH CaMOCTOATENFHO IPOJEMOHCTPHPOBATh HAIWYWE 3HAHUH
IIpU pEUIeHUM 3aJlaHHi, KOTOpble OBLIM NPENCTABIEHBI NPENoAaBaTeiIeM BMecTe C
Onuenka 00pasloM HX peHIeHHs, OTCYTCTBHE CAMOCTOSTEIFHOCTH B NPUMEHEHHH YMEHHUS K
«HEYIOBJICTBOPUTEIHHO» | MCIOJNB30BAHUIO METOJOB IIPOBEACHUS NPeNl- IUINIOMHON TIPAKTHKK ¥ HECTIOCOOHOCTh
(He 3a4TeHO) CaMOCTOSITENIbHO MPOSBUTh HABBIK ITOBTOPEHMS PELICHHs IOCTaBJICHHOHW 3a/Jaddl IO
CTaHAPTHOMY OO0pa3lly CBHACTEIBCTBYIOT 00 OTCYTCTBHH C(OPMHPOBAHHON
KOMIETEHIIHH.

5.2 TunoBble KOHTPONbHbIE 3a4aHUs WU UHble MaTepuanbl, Heobxoaumble
AN OLUEHKN 3HaHUKW, YMeHUN N (UNN) HaBbIKOB, XapaKTepu3yloLWmX aTanbl
dopMMpoBaHUA KOMNETEeHUMA B NpoLecce OCBOeHNUs obpa3oBaTesibHOM
nporpamMmmbl

Kauecmeennwiii 6onpoc: yKaxute THUIBI XUMUYECKHUX CBSI3EH.
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3adaua: CoctaBbTe 3JEKTPOHHBIC (OPMYJIBI aTOMOB 3JIEMEHTOB. [lokaxkuTe pacmpenencHue >THX
ATOMOB TI0 KBaHTOBBIM (SHEPTETHUECKUM) STYEHKaM B CTAOMIFHOM U BO30YK/IEHHOM COCTOSTHHSX.

3adaua: OUECHUTH BO3MOXKHOCTh XMMHYECKOH KOPpPO3WM METallla B 3aJaHHBIX YCJIOBHSAX, MOJOSpUTE
METO/IBI 3aIUTEI.

5.3 lNepeyvyeHb BONpPOCOB AN UTOFOBOro KOHTPONSA NO AUCLUNSINHE

1. Crpoenue atoma. KBaHTOBO-MexaHWuYecKas MOZAENb aroma. THmbl opOuTaield W MOpsIOK
3aMoJIHEHUS 2JIEKTpOHHBIX ypoBHEH. [IpaBuno Kieukosckoro. Ilpasuno I'yana. 3anper [aymm.

2. Ilepuonnueckas cuctema snemeHToB .M. MenpeneeBa: CTpyKTypa, NEPHOJbBI, TPYMIIbI,
noarpymsl. [TooxeHue 3JIeMEHTOB B MEPUOIMUECKON cucTeMe. DJIEMEHTHL: s, ,p, d, f.

3. [lepnoanueckuii 3akoH. Ileproanyeckoe n3MeHEHNE CBOMCTB XUMUUECKUX IIEMEHTOB.

4. Oco0eHHOCTH KOBAJICHTHOW CBs3W. HacklaeMoCcTh M HanpaBIeHHOCTh KOBAJEHTHOW CBSI3U.
CurmMma, 1u, AeibTa - CBSI3H.

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

6. HMoHHast cBs3b Kak KpalHUM cioydail mnosisipu3allid KOBAaJIGHTHOW CBSA3U. XapaKTepHbIE
0COOEHHOCTH MOHHOM CBS3HM: HEHACHIIIIAEMOCTh U HEHANPaBIEHHOCTb.

7. Mertannuueckas CBsI3b U CBONCTBA BEILECTB C METAJIIMUECKOM CBA3BIO.

8. BopoponHast cBa3b. MexMouieKynsipHass M BHYTPUMOJICKYJSIpHAas BOAOPOIHAsl CBS3b.
BrnusiHue BoJIOpO/IHOM CBSI3U HAa CBOMCTBA BEIIECTB.

9. Xumus s-anemenToB (I rpynna ri. noarpymnma).

10. Xumus s-anemenToB (11 rpynma rin. noarpymma).

11. Xumus p-anementoB (11l rpynma rin. moarpymnma).

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

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

14. XapakTepucTrKa NEPEXOHBIX METAJIIOB.

15. OKcunbl: OCHOBHBIC, KHCIOTHBIE W aMmporepHbie. HomeHknarypa okcumoB. XWMHYECKHE
CBOICTBa U MPUMEHEHNE OKCHJIOB.

16. l'umpokcuasl ocHOBHBIE M amdoTepHbie. HoMmeHKmaTypa W TONXy4YeHHE THIPOKCHIOB.
XUMHUYECKUE CBOMCTBA U MPUMEHEHUE TUIPOKCUIOB.

17. Kucnotel. HomenknaTypa, nomyueHue, XUMHYECKHE CBOMCTBA U MPUMEHEHHE KHUCIIOT.

18. Conu: HopManbHbIe, KUCTIbIe U OCHOBHBIE. [lonyueHue u cBoiicTBa comeil.

19. XHAMHS KOMITIEKCHBIX COeTUHEHUH.

20. XHUMHUYECKHE CBOUCTBA IPY30B, IEPEBO3UMBIX CyIaAMH.

21. Kraces! n xumus noxapa. Bunel u xumndeckast npupoia BO3TOpaHus

22. KonnyecTBeHHBIE 3aKOHBI XMMUU: 3aKOH COXPAHEHHsI MAcChl, 3aKOH COXPAHEHHs 3HEPTHH,
3aKOH HKBHBAJICHTOB M KPAaTHBIX OTHOIIEHUH.

23. OK30 W dHAOTEpMHUUYEcKHE peakiud. [loHsATHE O TernoTax oOpa3oBaHUS BEILECTB. 3aKOH
I'ecca u cnencTBUs U3 HEro.

24. OneMeHThl TePMOAMHAMHUKU. 3aKOH COXpPaHEHHS OJHEpPruu. BHYTpeHHss »Heprus u
sHTanenus. [lonstre 00 3HTponuu. MI3MeHeHre SHTPOITUH PU XUMUYECKHX Mpolieccax.

25. Ouneprus ['mb60ca (M300apHO-M30TEPMUYECKU MOTEHOMAN) M €€ H3MEHEHHE IpHu
XUMAYECKUX Mporieccax. Y paBHeHue [ mooca-I' enpmrobia.

26. 3aBUCHMOCTh CKOPOCTH XMMHUYECKOW peaklMH OT KOHIIEHTPALMH pearvpyrolux BeIIecTB.
3aKoH AeHCTBYIOIKX Macc. KoHCTaHTa CKOpPOCTH peakIMH.

27. 3aBHCHMOCTh CKOPOCTH XHMHYECKHX pEaKIHid OT TeMIlepaTyphl. |emmepaTypHbIi
k03 durment ckopoctu peakiuu. [Ipasuno Bant-I'odda.

28. [lonsate 00 »HepreTHuecKkoM Oapbepe, AKTHUBHBIX YaCTHLIAX W OHEPrUU aKTHUBALMH.

VYpasuenune Appenuyca. llepexomHoe coctossHMe (aKTUBHPOBAaHHBI KOMIUIEKC). VIcTWHHas sHeprus
aKTUBAIIMU 3JIEMEHTapHOU peaKIuu.

29. T'omorenHslil ¥ reTeporeHHbIi karanus. [loHsaTre 0 MexaHu3Me KaTaTuTUHYECKHUX IMPOLECCOB.
Ponp apcopOmim B rereporeHHOM KaTtanmse. KaTamm3aTopel: JAHCIIEPCHOCTH, CIIEKaHHWE, KaTaTUTHYECKUE
sibl. UTHTHOUTOPBI.
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30. OOpatuMmble W HeoOpaTUMbIC peakIMH. XWUMHUYECKOe pPaBHOBECHE B TOMOTCHHBIX U
reTeporeHHpIX cuctemax. KoHcranTa paBHOBecus. (CMmelneHne XxuMudeckoro paBHoBecus. [lpuaimm Jle
[IaTense.

31. PactBOopel Kak TOMOreHHBIE MHOTOKOMIIOHEHTHBIE cucTeMbl. ComnpBaranus. [ uapatHas
Teopus pactBopos [I.11. Menneneena.

32. PazbaBnennHbIe PaCTBOPBI HEANCKTPOIUTOB. M eanbHBIC pacTBOPHI.

33. OcmotHueckoe naBieHre. Teopust pa3daBieHHBIX pacTBopoB Bant-I'odda. [laBnenue

HACBILIEHHOTO TTapa-pacTBOPUTENS HaJl pacTBopoM. IloHMKeHNne naBieHus mapa-pacTBOPOB.
34, 3akonsl Opancya-Mapu Payms.

35. MeTtoasl ompenereHHs MOJIEKYJISAPHBIX MacC PpacTBOPEHHBIX BemiecTB. Kpwockomwst u
30YJUTHOCKOITHSI.

36. Teopuss anekTponutnyeckor aucconuanuu C. Appenuyca. CreneHp AuCCOLUALUU
3JIEKTPOJIUTA U €TO CB3b C H30TOHUYECKUM KOA(DDUITHEHTOM.

37. CunbHble U cnabbie anekTponuThl. KoHCTaHTa AmMcconuanuu ciaabbIX 3JEKTPOIUTOB U €8
CBSI3b CO CTENEHBIO AUCCOLManny. 3aKoH pa3daBienuss OcTBalibAa U MPeaesibl €r0 MPUMEHEHUSI.

38. Wonnsle paBHOBecHs B pa30aBIeHHBIX PACTBOPAxX JIEKTPOINTOB U Teopust C. AppeHunyca.

40. Bonopoansiii nokazarens pH. MuaukaTtopsl. uccomuanus Boasl. IOHHOE Mpou3BeIEHUE
BoJbl. CTyneHYarTasi IUCCOLHMAIS CIa0BIX AIIEKTPOIUTOB.

41. OOMEHHBIE peaklIuu MeXIy HOHaMH. YCIIOBHS MPAKTHYECKOW HEOOPATHMOCTH HOHHBIX
peaKiui.

42. I'maponus coneit. Paznmunpie cnydanm rugponusza. CremeHb ruaponusa. BrusHue
TEeMIEepaTyphl U KOHIIEHTPAIlMU HA CTETIeHb ruaponmn3a. KoHcTanTa ruapoimsa.

43. AncopOrtis 1 e€ pa3HOBHIHOCTH.

44. HucnepcHbie cuctemsl. Knaccudukanus. Kiaccel reTeporeHHBIX JUCIIEPCHBIX CUCTEM H UX
XapaKTepUCTHKA.

45. Konmonnueie cucremsl. JInodoOHBIE M NHOPMIEHBIE KOJUIOWIHBIE pacTBOpbl. CocTaB u
cTpoeHne THO0(OOHBIX KOJUTOUAOB (MHIIEIIIA).

46. MeToap! MOTyuyeHUs] KOJUIOMAHBIX PacTBOPOB: KOHACHCAIUH, TUCHEPTHMPOBAHHUA U MENTH-
3aInu.

47. ArperatuBHas ~ yCTOWYHMBOCTH JHO(POOHBIX KoutomaoB. Koarymsamwmst — rodhoOHBIX
KoouoB. DakTOphl, BBHI3BIBAIOIIME KOATYJANMIO. MexaHM3M M KHHETHMKa KOaryJisiluu 30Jei
3NEKTPOIUTAMH.

48. CRoOIiCTBa KOJUTOMIHBIX CHUCTEM. JIBOMHON S3JCKTPUYECCKUI CIOW M DIICKTPOKWUHETHUICCKUE
SIBTICHUS. DIeKTpodopes 1 ANEeKTPoocMoc.

49. Kunernyeckas ycroitunBocts 30mei. Cenumentanus. Juddysus.

50. OxucnurenpHO-BoccTaHOBUTENbHBIE peaknnu (OBP). Knaccuduxamms OBP. Baxkneitmme
OKHCJIUTENIN U BOCCTAaHOBHUTENHU. Bimstaue cpensl Ha mporekanne OBP.

51. lanpBanmueckue osnemMeHTHl. YpaBHeHue HepHcra. OKHCINTENBHO-BOCCTAHOBUTEIBHBIC
MTOTEHITUAITBI.

52. DIIEKTPOJIN3 PACTBOPOB U IEKTPOIIH3 PACIIABOB COJICH.

53. OcHOBHbIE BUABI KOPPO3UH. DJIEKTPOXUMHUYECKas KOPPO3US METAIOB. METOAbl 3allUThI
METAJIJIOB OT KOPPO3UH.

54, Crpoenne W Kiraccupukaius MmoauMepoB. MoHomepbl. Omuromepsl. ['eomerpudeckas
(dhopma Makpomosekyl. ['OMOITOIMMEpBI B TeTEPOTIOTUMEPHI (COTIOTUMEPHI).

55. TepmornacTu4HbIe 5 TEpMOpPEaKTUBHEIE IIOJIUMEPHI. ITonuctupour.
®denondopManbAETHIHBIE CMOIIBI.

56. Peakuuu nonumepusalnu U peakiuy MOJIUKOH ICHCAIUH.

57. CBoiicTBa MOJIMMEPOB.

58. Kayuyku: HaTypanbHbli W CHHTETHYECKMIl Kayuyku. Buael, cBolictBa. Pesuna.
Bynkanuzanuys kayqyka.

59. Bonokna: HaTypanbHbIe, HCKYCCTBEHHbIE, CHHTETHYECKHE. BUABI CHHTETUYECKUX BOJIOKOH.
CriocoOr1 popmoBanus. OtaensHble npeacraButeny. Jlapcan. Kanpos.

60. AMUHOKHCIIOTHI, OENIKH: CTPYKTYpa, (yHKIINU B IPUPOIE.

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

62. [onucaxapunel: Kpaxmal, IIeJUi0103a, HHYyIUH. CocTaB W CTpOEHHE, OCOOEHHOCTH
KpaxMaja ! [eJITFOI03bI.

63. KauecTBenHbIi aHA)IN3. XUMHUUECKHUE U HHCTPYMEHTAJIbHbIE METO/Ibl aHAJIN3a
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5.4 MeToaouyeckue pekomeHAaUMU K NMPOBEOEeHUID UTOroBOro KOHTpPOnNs Mo
OUCLUUNuHe

Ha uToroBsIii KOHTPOJIE BEIHOCHUTCS Y4€OHBII MaTepuall, pACCMOTPEHHBIN Ha JIEKUMOHHBIX U J1a00paTOpHBIX
3aHATHSIX, @ TAKXKE TEMbl, KOTOPbIE ObUIN IPEATI0KEHBI AJISl CAMOCTOSATEILHOIO U3Y4YEHUS.

@®opMoll TPOBEAECHUSA HMTOrOBOTO KOHTPOJIA MO [JaHHOM JUCLUIUIMHE SBISAETCS DSK3aMEH, KOTOPBIN
MIPOBOANTCS B YCTHOU (hOpMeE C MCIOIB30BAaHUEM OMIIETOB, COAEPKAIUX TEOPETHUECKYIO M MPAKTHIECKYIO
qacTh. Takke AOMyCTHMO MpPOBEIEHHE UTOTOBOTO KOHTPOJIS B MHCbMeHHOU (opme. O dopme npoBeneHUs
WUTOTOBOTO KOHTPOJISI CTYACHTHI JOJKHBI OBITH OITOBEIIEHBI 320 1arOBPEMEHHO.

Bo BpeMs IMOATOTOBKHU K OTBETY HaA 3K3aMCHE UCIIOJIL30BAHUEC CHpaBO'lHOﬁ JIMTCPATYPbI HE JOIYCKACTCH.

6 [lepeyeHb OCHOBHOW U AOONOSIHUTENLHOW Yy4YeOHOW nuTepaTypbl,
Heob6xoaMMon ANA OCBOEHUA AUCLUNINHBLI (MOAYIA)

6.1 OcHoBHas yyebHas nutepatypa

1. T'mwmuka, H. JI. 3agaun u ynpaxseHus no oOmiel xumuu : y4eO.-ipakt. mocodue / H. JI. 'nunka ;
mox pex. B. A. Tlonkosa, A. B. babkoBa. — 14-e uzn. — M. : UznatensctBo FOpaiit, 2018. — 236
c. - Pexum JIOCTYyTIA: https://biblio-online.ru/book/42CADAE0-F729-47F0-BD2C-
9BF1FA027806/zadachi-i-uprazhneniya-po-obschey-himii

2. TI'munxka, H. JI. O6mas xumus B 2 1. Tom 1 : yueOHHK 115 akagemudeckoro Oakamaspuara / H. JI.
I'muuka ; nmox pea. B. A. Ilonkoma, A. B. BabkoBa. — 20-¢ wu3n., mepepabd. u jgom. — M. :
UznarensctBo FOpaiit, 2018. — 353 c. - Pexxum goctyna: https://biblio-online.ru/book/736D053E-
E77C-4726-8CC5-FS8E756E674A5/obschaya-himiya-v-2-t-tom-1

3. T'munka, H. JI. O6mas xumus B 2 1. ToMm 2 : yueOHHK JIs akajeMudeckoro Oakamaspuara / H. JI.
I'muuka ; mox pea. B. A. IlonkoBa, A. B. babkoBa. — 20-e u3z., mepepabd. u gom. — M. :
WznatensctBo FOpaiit, 2018. — 379 c. - Pexxum mocryna: https://biblio-online.ru/book/EBE718FD-
189B-494E-A633-DCA7F607FCC9/0bschaya-himiya-v-2-t-tom-2

4. Jlenncona, E. C. Aramutudeckas xumus : ydeonoe mocobue / E. C. Jleancosa. - Omck : OUBT,
2011. - 162 c. - Pexxum goctyna: http://liboivt.wixsite.com/biblioteka

5. Jlenucosa, E. C. Koncnekr nexuuii mo pucruruimae "Xumus" : yaednoe nocobue / E. C. Jlenncosa.
- Omck : OMBT, 2009. - 165 c.- Pexxum noctyna: http://liboivt.wixsite.com/biblioteka

6. JHeprauesa, U.H. I'unponus coneit : yueOnoe nocodue / U. H. [leprauesa. - Omck : OUBT, 2011. -
25 c.- Pexxnm moctyma:http://liboivt.wixsite.com/biblioteka

7. JHeprauera, M. H. Xumus nonumepos : yueoHoe mocooue / M. H. Jleprauyera. - Omck : OUBT, 2011.
- 82 c.- Pexxum nmocrtyma: http:/liboivt.wixsite.com/biblioteka

8. 3amaum m ympakHeHHs TI0 00IIel xumun : yaebHoe mocobue / mox pen. H. B. Koposuna. - 4-e u3n.,
nepepad. - M. : Beiciias mkona, 2008. - 256 c.

6.2 [ononHuTenbHasa yyebOHasa nutepartypa

1. BomkoB, B. A. Brimaromuecs XuMHKH Mupa : Onorpaduueckmii cmpaB. / B. A. Bomkos, E. B.
Bonckuii, I'. U. Ky3nenona. - M. : Beicmas mikoina, 1991. - 656 c.
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2. Tenppman, M. U. Komnounnast xumus: yueOnux / M. U. Tensdpman, O. B. Kosanesuu, B. II
ocTparoB. - 5-e m3m., crep. - CII6. : Jlams, 2010. - 336 c.- Pexum pgocryma:
http://e.lanbook.com/view/book/4029/

3. Jenucosa, E. C. Metoanyeckue ykazaHus K KOHTPOJBbHBIM padoTaM mo aucuuruae "Xumusa" / E.
C. Hdenncosa. - Omck : OUBT, 2009. - 60 c.- Pexxum noctyma: http:/liboivt.wixsite.com/biblioteka

4. Jenucosa, E. C. Metoanyeckue ykazanus K 1aboparopHbiM paboTam mo aucuuiuimHe "Xumus" / E.

C. leancosa. - Omck : OUBT, 20009. - 26 c.- Pexxum mocryma: http:/liboivt.wixsite.com/biblioteka

5. [HeprageBa, M. H. MeTomuyecknue yka3aHus M0 U3YYCHHUIO TUCIUIUIMHEL "XuUMUSA" ;| IS CTYJICHTOB
OYHOTO ¥ 3a04. 00ydeHus Bcex cnenmanbHoctedt / U. H. leprauesa. - Omck : OUBT, 2009. - 28 c.-
Pexxum moctyma: http://liboivt.wixsite.com/biblioteka

6. J[eprauea, M. H. Xumus. Tectsl mis noaroroBkn k denepanbHOMY HHTEpHET-3K3aMeHY : cO.
tectoBbIXx 3amanuit / W. H. [eprauesa. - Owmck : OHUBT, 2011. - 88 c.- Pexum
nocryma:http://liboivt.wixsite.com/biblioteka

7. Xwumus: yueOnuk/[mon pen. JI. H. bnunosal.- CIIB.: Jlaws, 2012. - 480 c.- Pexum nocryna:
http://e.lanbook.com/view/book/4040/

6.3 lMepuoagunyeckune uspaHus
31. Xumus u xku3Hb - XXI Bek [TekcT] : Hay4HO-MONMYJSAPHBIN *KypHal. - M. : XuMus U Ku3Hb, 1996 - . -
Beixonut exemecsiuo. - ISSN 1727-5903

7 [lepe4vyeHb pecypcoB UHGPOPMALUOHHO-TENIEKOMMYHUKALMOHHOWN
cetn "UHTepHeT" (pnanee - cetb "WHTepHeT"), Heob6XxoAMMbLIX AnA
OCBOEHUA ANCUMUNIUHBbI (MoAayns)

1. DOnexrpoHHass  OubnuoreuHas  cuctema  «JlaHp»  [OmekTpoHHBI  pecypc]. —  Pexum
nmoctyma:https://e.lanbook.com/

2. Hayunas snexTpoHHas OuOmHoTeKka [DJEKTpOHHBIN pecypc]. — Pexxum moctyma: https://elibrary.ru/
3. Marematndeckuii  mopran  «EqWorld»  [Omektponnblii  pecypc]. — Pexum  mocryma:

http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
4. DOmnexrponssiii katanor HFABT [Dnextponnslit pecypce]. — Pexxum nocryna: http:/libcat.nsawt.ru/

8 [llepevyeHb WHMOPMALMOHHBLIX TEXHOMOMMMN, WUCMNONb3yeMbIX MpPU
ocylecTBfieHMU obOpa3oBaTeribHOro npouecca nNO AUCUMUNIINHE
(moaynio), BKMOYaA MNepeyvYeHb MNpPOrpaMMHOro obGecneyeHust U
MH(OpPMaLMOHHbIX CMPaBO4YHbIX cCUCTEM (NPU HEOOXOANMOCTH)

1. MS Excel. MaremaTnyeckre BbIUUCIECHUS
2. Matlab. MaremaTnyeckue BBIUUCICHUS
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9 OnucaHme mMaTepuanbHO-TeXHU4YeCKon 6a3bl,

HeoGxogumon AnsA

ocyuwiecTBlieHUsA o6pasoBaTen bHONrO npouecca no AgucuuvniuHe
(moaynto)
Anpec
(MecTOMmO/10KeHE)
HaumeHnoBanue Buaa YueOHbIX CobcTBeHHOCTD
oGpa3oBaHusl, HaunmeHnoBaHue Ka0MHEeTOB, WIN
YPOBHsI 000py10BaHHBIX 00beKTOB 151 OlIepaTHBHOE Hoxymenr -
o0pa3zoBaHus, y4eOHbIX KAOMHETOB, NpoBeieHHsI S — OCHOBaHNE
npodeccumn, 00bEeKTOB 115 NPaKTHYECKHX ynp > BO3HUKHOBEHUS
No CrenuaJbLHOCTH, npoBeIeHHsI 3aHATHI, 00beKkTOB | XO3IMCTBCHHOC npasa
/' HanpaBJIeHUS NPAKTHYECKUX uznueckoi BEICHHE,
wn MOATOTOBKH (1151 3aHATHI, 00bEKTOB KYJbTYPbI H (yxasbiBatoTCs
i » apeHna,
npo¢ecCHOHAILHOTO Pusuyeckoii criopra (¢ 6 PEKBU3UTHI U CPOKHU
o0pa3oBaHus), KYJbTYpPHI U CHOPTa ¢ | yKa3aHMeM HOMepa Cybapenna, HeiCTBHS)
MOABH/IA nepeyHeM OCHOBHOI'O noMeLIeHHsI B 6e3Bo3Me31HOE
AOTOJHUTETLHOTO 0GopyaoBaHus COOTBETCTBHM C HOJTb30RBAHME
o0pa3zoBaHusi JOKYMEHTaAMHU
010p0 TeXHHYECKOI
HHBEHTAPU3aLMHU)
VYueOHast ayuTopHs
JUISL IPOBENCHUS
3aHATUN
JIEKUMOHHOI'O TUIA:
YEeHUYECKas mapTa -
Y P 644099, r.OMCK,
He Menee 42 miT.,
ya. Bana
CTOJ
MIPETO0IaBaTENbLCKHI Auexceesa, 1.2
p (NeNe 22,23,24,25
- He MeHee 1 mmiT.,
JIocKa yueOHas - He Ha TOITaKIIOM
MeHee}i e roane (111), 5 Brimucka n3 Equaoro
. P 9TaX) rocyJapCTBEHHOTO
MPOEKLIUOHHBIN - HE
peectpa
MeHee | mr., cTyn -
He MeHee 84 T, HEIBWKUMOCTH 00
pPaMKU TOPTPETHEIE - OCHOBHBIX
He MeHee 23 miT. XapaKTEepUCTUKAX U
JlabopaTopust XUMUH: 3apEeruCTPUPOBAHHBIX
yuebHas mapra - He mpaBax Ha OOBEKT
Meree 13 m., CTOHV OmnepaTtuBHOE HEJBUXHMOCTH,
NIpenoaBaTeIbCKUM
15.15 Xumus yTpaBicHNE BBIJAHHAS
- HEe MeHee 2 IIT.,
VYupasienuem

JIOCKa yueOHas - He
MeHee 1, axpaH
MIPOEKLMOHHBIH - He
MeHee | miT., cTya -
He McHee 26 1mT.,
paKoBHHA - HE MEHEe
1 wr., mkag - He
McHee 2 IIT.,
y4eOHbIC TUTaKaTHI B
paMKax - He MeHee 5
IIT., BEITSHKHOM
mkad -He MeHee |
HIT.,

- METaJUIMYECKUI
mkad -He MeHee 1
mT., cei( - He MeHee
1 1mT., mIakaTHULA -
He MeHee 1 mT.,
y4eOHBIC CTCH/IBI -HE

644099, r.OMcK,
yi. Bana
Anexceena, 1. 2
(NeNe 48,49 Ha
ITO3TAKHOM ILJIaHE
(111), 4 sTax)

15

®DeneparbHO CITYKOBI
roCyJ1apCTBEHHOM
perucTpanuy,
KajacTpa u
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Owmckoii obmactu
13.07.2018 r.




MeHee 4 miT.,
y4eOHBIC IIAKATHI -
He MeHee 21 miT.,
XUMHUYeCKas oCy/ia -
He menee 30 .,
XUMUYICCKUE
PEaKTHBHI - HE MEHEe
53 wIT., XUMHYECKOE
00opyaoBaHUE - HE
MeHee 21 miT.

YuebHast ayuTOpUs
JUTS TIPOBEICHUS
TPYIMOBBIX U
WHIUBUYATbHBIX
KOHCYJIbTaIM:
yueOHas mapTa - He
meHee 13 mrT., cTol
MIPEeTo1aBaTeIIhCKIA
- HEe MEHee 2 IIT.,
JTocka ydeOHas - He
MeHee 1, skpaH
MPOEKLIUOHHBIN - HE
Menee | mrT., CTyn -
He MeHee 26 1IT.,
pPaKkoOBUHA - HE MEHee
1 mt., mkad - He
MeHee 2 IIT.,
y4eOHBIC TUTAKATHI B
paMKax - He MeHee 5
IIT., BBITSDKHOM
mKkad -He MeHee 1
IIT.,

- METAJUTMYECKHI
mikad -He MeHee |
IT., ceiid - He MeHee
1 wIT., IaKaTHULIA -
He MeHee 1 mT.,
y4eOHBIC CTCHIBI -HE
MeHee 4 mmT.,
y4eOHBIC IUIaKaTHI -
He MeHee 21 miT.,
XIMHYecKas Mocy/a -
e menee 30 mT.,
XUMUYIECKUE
PEaKTUBEI - HE MEHEE
53 mIT., XUMHYECKOE
000pyI0BaHUE - HE
MeHee 21 1miT.

YueOHast ayuTopHs
JUTS TIPOBEICHUS
TEKYILIEro KOHTPOJIS
Y IPOMEXKYTOYHOM
aTTecTalnuy: yuyeOHas
napra - He Mmexee 13
IIT., CTOI
[IpenoaaBaTebCKUM
- HEe MeHee 2 IIIT.,
JIOCKa y4ueOHas - He
MeHee 1, skpaH
MIPOEKLIUOHHBIN - HE
menee | mr., cTyn -
He MeHee 26 IT.,
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paKkoOBHHA - HE MEHee
1 mrt., mkad - He
MeHee 2 IIT.,
y4eOHBIC TUTAKATHI B
paMKax - He MeHee 5
IIT., BBITSDKHOM
mKkad -He MeHee 1
IT.,
- METAJUTUYECKHI
mkad -He MmeHee |
IT., ceid - He MeHee
1 wIT., IaKaTHULIA -
He MeHee 1 mT.,
y4eOHBIC CTCHIBI -HE
MeHee 4 mmT.,
y4eOHBIC IUIaKaTHI -
He MeHee 21 miT.,
XUMHYecKas Mocya -
e menee 30 mT.,
XUMUYIECKUE
PEaKTUBEI - HE MCHEE
53 mIT., XUMHYECKOE
000pyI0BaHUE - HE
MeHee 21 1mT.

[Tomenenue nms
CaMOCTOSITEILHOM
paboTsI:
onepauruoHHas
cuctema Windows,

MaKeT MPOrpaMMm
Microsoft Office,
CIIC Koncynbrant
TUTIOC, TAPAHT,
JIOCKa - HE MeHee 2

IIT., KpaH - He
MeHee 2 IT., mKag -
HE MEHee 2 1T,
CTEH/IbI - HE MCHEE
10 wrT., cToxa - He
MeHee 43 1IT., CTyn -

He MeHee 48 mT.

644099, r. OMCK,
yia. Bana
Anexceesa, 1. 2
(NeNe 52, 53,54,55
Ha TTO3TAXXHOM
mane (111), 3
3Tax)

17




