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1 IlepeyeHb NIJIAHMPYEMBIX pe3yJbTAaTOB OOyYE€HHMA MO AUCHUIIMHE
(Moay/1K0), COOTHECEHHBIX C IUJIAHUPYEMbIMM pe3yJbTaTaMM
OCBO€HHUs 06pa30BaTe/IbHOM MPOrpaMMbl

1.1 Ileau aAMcHUNIMHBI

Lenpro UCHUTUIMHBI SBIAETCS YIIIYOJICHHE MMEIOIIMXCS MPEACTABICHUM U MOJy4yeHHE HOBBIX
3HAHUW U YMEHUU B 00JIaCTH XUMUH.

1.2 Tlepeuyenb (popMHUPyeMBbIX KOMIIETEH Mt

B pesynbprare OCBOEHHs MUCHMILIMHBI (MOIYJs) Y OOyYaromerocs JOJDKHBI C(OPMHPOBATHCS
CIIeyIOle KOMIIETEHIIMH, BBIPAa)KEHHbIE Yepe3 pe3yabTaT 00ydeHus M0 JUCHUILIUHE (MOIYIS),
KaK 4acTh pe3y/bTaTa OCBOCHMs 00pa3oBaTesibHOM nporpammel (1anee — OI):

1.2.1 YuusepcanabHbie komnerennuu (YK)

[lepedeHb UIAHUPYEMBIX PE3YJIBTATOB

Kommnerenmnns
00y4eHUS IO TUCIUIUINHE
Mudp Conepxxanue
3HaTh:
- OCHOBHBIC 3aKOHBI OPraHUYECKON U HEOpraHu-
CIOCOOEH OCYIIECTBIIATh YECKOM XUMUu;.
MOWCK, KPUTHYECKUM aHAIU3 U | YMETh:
VK-1 CUHTE3 UH(pOpMaInH, - HUCIOJB30BaTh OCHOBHBIE 3JIEMEHTapHbIE

MPUMEHSATHh CUCTEMHBIN TI0IX0]T
JUTSI pEIIEHUS TTOCTaBICHHBIX
3a1a4

METOJbI XMMHUYECKOTO HMCCIIEIOBAHMS BEICCTB
U COCTUHEHUN.

Bnanetn:

- CIOCOOHOCTBIO BBIIOJHEHHS OCHOBHBIX XHMH-
YECKUX J1a00paTOPHBIX OTIEpaIuii.

1.2.2 Oomenpodeccuonanbubie komnerenuun (OIIK)

[lepeuens mIaHUPYEMBIX PE3YIALTATOB
Komnerennus p Py pesy.
00yYeHUS 110 TUCIUIUINHE
Mudp Conepxxanue
3HATB:
- KIaccu(UKanMi W CBOMCTBA XUMHUYECKHUX
Croco6eH NpUMEHSTh .
DJIEMEHTOB, BEIIECTB M COEOMHEHHH, HX
€CTECTBEHHOHAYYHbIC U
Ha3HA4YCHHUE U 00JIACTH MPUMEHEHUS.
00IIIeNH)KEHEPHBIC 3HAHUS,
YMeTh:
OIlK-1 METOIbl MATEMAaTHUYECKOI'O
- HCIOJB30BaTh METOIbI aHAIN3a XMMHYECKHX
aHaJIM3a U MOJIETTUPOBAHUS B
. BEIIECTB.
npodeccuoHanbHOM
Bnanerts:
IEeITEILHOCTH .
- CcHOCOOHOCTBbIO  OMpeAeNeHUs  CBOMCTB
XUMHYECKHUX BEIIECTB.
CrniocoGeH B cdepe cBoeit 3HaTh:
npodeccruoHaIbHO M - XUMUYECKHE CBOMCTBA OMACHBIX TPY30B
OTIK-3 NEeSITeIbHOCTH MPOBOIUTH VYMers:
M3MepeHus U HaOMI0IeHNUS, - HCIIOJIb30BaTh TEPMHUHBI TEPMOJWHAMUKUA U
00pabaTheIBaTh U MPEACTABIATh | KHHETUKH JUIsI OMHCAHHWS W OOBSICHEHHS
OKCIIEPUMEHTAJIbHBIC JAHHBIC M | XUMUYECKHX MPOIIECCOB.
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pe3yJbTaThl UCIIBITAHUI

Bnaners:

- CTaHAapTHBIMU METOJaMU IpOBCACHUA
XUMHUYCCKOTO IKCIICpUMCHTA U IIpaBUJIaMU
Oe3omacHON  paboTHI C  XUMHUYECCKHMH
BCIIICCTBAMHU.

1.2.3 TIpodeccuonanbubie komnerenuun (1K)
JucuuruimHa He GopMUpyeT NpoecCHOHATbHBIE KOMIIETCHINH

1.2.4 TIpodeccuonaibubie komnereHuun npoduis uiu cnenunaausanuu (ITKC)
JucuuninuHa He popmupyeT npodeccunoHanbHble KOMIIETEHIIMY PO(UIIS WK CHIeHUalIn3alHu.

1.25 Komnerennuu MK IT/ITHB (KMK)

Hucuunnuna He popmupyet komrnerenimu MK IT/THB (KMK).

2 MecTto AuUCUMIUIMHBI (MOAYJiIA) B CTPYKType O06Gpa3oBaTeJbHOM

HporpamMMbl

Juctuuraa (MOZYIb) peaqnu3yercs: B paMKax

00s13aTEIBLHON 4acTHu

(0Os3aTENBHOM, HOPMHUPYEMO y4aCTHUKAMHU
00pa3oBaTEeIbHBIX YUPEKIACHHIT HIH
(haxyIbTaTUBHOM)

OCHOBHO#H TIpo(ecCHOHATBHON 00pa30BaTEILHOM MPOTrPaMMEL.




3 00beMm aucuumIuHbl (MOAyJsisA) B 3aueTHbIX eauHMLax (3ET) ¢ ykazaHMeM KOJIM4eCTBa aKaJeMUYeCKHX W
aCTPOHOMMYECKMX YAaCOB, BblJleJIEHHbIX HAa KOHTAKTHYI0 Pa6bo0Ty 00y4alwIUXCs C npenojasaresieM (Mo BUAaM
y4eOHBIX 3aHATHUM) U HA CAMOCTOATE/IbHYI0 PA6OTy 00YyYaKOLIUXCA

s OYHOU

(OYHOI, OYHO-3204YHON WJIN 320YHOI)

¢dopmel 00ydeHU™:

DopMBI KOHTPOJIS Bcero uacos Bcero Kypce 1
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4 CopaepxaHMe AUCHUIUIMHBI (MOAYJis1), CTPYKTYPMPOBAaHHOE MO TeMaM

(paszgenam) c
aKaJeMH4Y€eCKHUX YaCOB U BUA0B Y4eOHbIX 3aHATUH

yKazaHHEeM

OTBEJEHHOTO0

Ha

HHUX KOJIM4YeCTBa

4.1 Pa3paenbl U TeMbl AUCHUIVIMHBI (MOAYJIAA) U TPYAOEMKOCTb MO BHAAM

y4eOHbIX 3aHATHH (B aKaJeMHU4YeCKHX 4acax)

Pasnens! u TeMbl
JUCIIUTUTAHBI (MOJTYJIA)

Bunp! yaeOHbIX 3aHsTHH, BKtoyas CPC

Jlex

JIa6

IIp

CPC

o3 3 o

03 3 o

03

03

CrtpoeHue BeliecTB

1.1

[lepronuueckuit 3aKoH U

nepuoauyecKas cucteMa

XUMHMYECKUX 3JIEMEHTOB
J.N. Menneneesa.

14

1.2

Bunpr xumudeckoi
CBSI3M B Pa3IIUYHbIX
TUIIAX COeIUHEHUN

14

13

OCHOBHBIE KJIACCHI
HEOPTraHUYEeCKUX
COeMHEHUI

14

Xumuueckas mepmoo

UHaAMuKa u Kunemuxka

2.1

OHepreTuka
XMMHYECKHX IPOIIECCOB

14

2.2

CKOpOCTh XUMHUYECKUX
peakuuii ¥ XUMHUYECKOE
paBHOBECHE

14

3. Xumuueckue cucmemol

3.1

PactBopbl. MeTonbt
ONHCAaHUN XUMHIECKHUX
PpaBHOBECHI B pacTBOpax
SJIEKTPOIINTOB

14

3.2

Komnonnnele pacTBOpHI.
CBoiicTBa AUCTIEPCHBIX
CHCTEM

10

3.3

DNEeKTPOXIMHUIECKHE
cucteMbl. OCHOBHBIE
MIPOLIECCHI,
MPOTEKAOIIHE B
INEKTPOXUMHUYECKHUX
CcHCTEMAaX

10

UTOIo

16

4 16

6

74

94

[Mpumeuanus: O — ounast gopma obyuenusa, 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 3aga4u JUCHUILIMHBI, €€ CTPYKTYpa U CBA3b C JUCHUIIMHAMU B 061116171 CHCTEMC
MOATOTOBKH crenuanucta. CTpoeHrne aToMa u nepuognyeckas cucrema [[.1. MenneneeBa. ATOMHEIE sipa U
ux coctaB. M30TOnbl. DIIEKTPOHHBIC 000JIOUKH aTOMOB. XapaKTEPUCTHUKA TIOBEACHHUS 3JICKTPOHOB B aTOMaXx.
KBanToBo-MexaHudeckas MOJIeNIb aToMa. THIbl opOuTanIe U MOPSAIOK 3aMOMHEHUS DIEKTPOHHBIX YPOBHEMH.
[IpaBuno Kineukosckoro. IlpaBuno I'yanma. Ilepmommueckas cucrema snementoB (.M. Menneneesa:
CTPYKTYpa, IepHObl, TPYNIbI, HOArpynnsl. [lomoxeHne 371eMEHTOB B MEPUOANYECKON cUCTeMe. DJIeMEHTHI:
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

KonmdecTBeHHBIE XapaKTEPUCTUKU CBSI3U: SHEPrUs, BaJCHTHBIC YTJIbI, UIMHA W HAMPABICHHOCTH
cBsi3u. OCHOBHBIE BUJIbI XUMHUCCKOW CBSI3W — KOBAJICHTHAs M MOHHasl. [IpocTpaHCTBEHHAs KOH(PUIypaIus
Moniekyn. Curma, Tu, JOenbTa - CBsI3W. | mOpuam3arus aTOMHBIX opourtaneil. Twumpl TuOpuam3anuu u
crepeoxumusi mMolekys. KparHocte cBa3u. HenomdpHas u nonsipHast cBsizb. [lOoCTOSIHHBIE U HaBelEHHBIE
qurond. D(QexkTUBHBIE 3apsibl ATOMOB B MOIIEKyJlax. XapaKTepHble OCOOCHHOCTH WOHHOW CBSI3H:
HEHACBHIIIAEMOCTh U HEHAINPABJIEHHOCTh. MeTraiinueckasi CBA3b. XMMHUUYECKasi CBA3b W CBOMCTBA BEILIECTB.
MexMOoINeKyIsIpHOe B3aUMOICHCTBHE. DIEKTPOCTATHIECKOE B3aMMOJICHCTBIE MOJIEKYII. BomopoaHas CBs3b.
MexmonekyisipHas 1 BHYTPUMOJICKYISIpHAsI BOJIOPOAHAS CBsI3b. KOMITTIEMEHTapHOCTH

Tema 1.3 OcHOBHBIC KJIACCHI HEOPTAHUICCKUX COCTMHCHII

Ipocteie coemuuenus kucnoposia. OKCHIIBI: OCHOBHBIE, KHCIOTHBIC U ampoTrepHbie. HoMeHKIIaTypa
OKCHJIOB. XWMHYECKHE CBOWCTBA W TPUMEHEHHE OKCHUIOB. | MOPOKCHABI OCHOBHBIE U aM(OTEpHEIE.
HomMmenknaTypa u nojgydeHue ruJpoKCUA0B. XUMUUYECKHE CBOMCTBA U TPUMEHEHNE TUAPOKCHUI0B. KHCIIOTHI.
HomenkmnaTypa, momydeHne, XUMHYECKHE CBOMCTBA W MpUMeHeHne KucioT. Conn: HopMajbHBIE, KUCITBIE U
ocHOBHble. HoMmeHknaTypa, moiaydeHUE M CBOMCTBa coyield. ['eHeTmyeckas CBS3b MEXAY OCHOBHBIMU
KJIACCaM¥ HEOPTaHWYECKUX COEANHEHUH.

Pazpen 2. Xumuueckasn mepmoounamuxa u Kunemuxa

Tema 2.1 DHepreTka XUMHUYECKUX 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 Pa3INYHBIX HPOLECCOB. DIEMEHTh TEPMOANHAMHUKH. 3aKOH
COXpaHEHMs] JHEPruM. BHYyTpeHHSS »HEPrusi M SHTAIBNMA. OHTAJbNOHS 0Opa30BaHUS XUMHUYECKHX
coequaeHnii. CtaHmaptHas dHTaNbIHs. [loHsTHe 00 >HTponMu. M3MeHeHWe SHTPONHH MNP XUMHYECKHX
mporieccax. CraHmapTHas »HTporusa. OHeprusi ['mb0ca (M300apHO-M30TEPMUUECKUI TOTEHIMAT) U €e
W3MEHEHHEe IpH XUMHYecKuX mponeccax. CraHmaprHoe u3MeHeHHe dHepruu ['m66ca. Hampasnenue
XMUMHYECKUX npoueccoB. YpasHenue I no60ca-I'ensmronsua. TepMmoaguHaMuieckue pacyETsl

Tema 2.2 CKOpOCTh XMMHYECKUX PEAKIINM U XHMHUYECKOE paBHOBECHE

CKOpoCTh XMMHYECKUX PEAKIUil B TOMOT€HHOW M T'€TEPOreHHOM cHcTeMax. 3aBUCUMOCTb CKOPOCTH
XMUMHAYECKOW peakIMM OT KOHLEHTPALUU PEearupylolluX BElIecTB. 3aKOH JelcTByromuX Mmacc. KoHcraHTa
CKOPOCTH PEAaKLUUHU. 3aBHUCUMOCTb CKOPOCTH XHUMHMYECKHUX PEaKUUH OT TeMmIepaTypsl. |emmeparypHbIH
ko3 unment ckopoctu peakuuu. [Ipasuno Bant-I'odda. [Tonsarue o0 sneprernueckom Gapbepe, aKTUBHBIX
YacTUIaX M DHEPruM aKTUBalMU. YpaBHeHHEe AppeHuyca. llepexomHoe cocTosiHME (aKTHBHPOBaHHBIN
KoMIUiekc). VIcTHHHAs SHeprusi akTUBALMKM dJIeMeHTapHol peakuuu. OOpaTHMble M HEOOpaTUMBIE PEAKLIUH.
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 TEXHOJIOI'MYCCKUMMU IIPOLECCaMH, OCHOBAHHBIC Ha U3MCHCHUC CKOPOCTHU 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€ MHOTIOKOMITOHEHTHBIE CHCTEMbI. XHMMHYCCKHE ImpouecChbl  IIpU
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. Bmusguue Ha pPacTBOPUMOCTL IMPUPOABI KOMIIOHCHTOB pacTBOpa,
TEMIICpATypbl W OAaBJICHHA. HaCI)IIIIeHHBIe, HCHACBIIICHHBIC W TCPECBIICHHBIC PAaCTBOPLI. Paznuunsie
CIOCOOBI BBIPaXCHUS! KOHIIGHTPAlMM PAacTBOPOB M HMX B3aUMHBIE TepecdyErsl. Paz0aBlicHHBIE pPacTBOPEI
HednekTponuToB. MneanpHbie pacTtBopel. Ocmoc. Ocmoruyeckoe mgaBieHue. Teopust pa30aBIEHHBIX
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 IMOHMIKXCHUEC TEMIICPATYPHI UX KPUCTAJJIM3alUU. 3aKOoHBI
®pancya-Mapu Payns. MeTojibl onpeiesieHusi MOJIEKYJISIPHBIX MacC pacTBOPEHHBIX BellecTB. Kpuockonus u
30yIUTHOCKOTHS

Tema 3.2 Komnougasie pacTBOpbl. CBOHCTBA JUCTIEPCHBIX CHCTEM

Hucnepcubie cuctembl. Kitaccuukanus AUCIIEPCHBIX CHUCTEM: MO Pa3Mepy YacTHIl JUCIIEPCHOM
¢daspl, MO arperaTHOMy COCTOSIHHIO (a3 cucTeMbl. Kilacchl TETepOreHHBIX JMCIEPCHBIX CHUCTEM.
Komnonnmasie cucrembl. JInogoOHBIE KOJUIOMAHBIE PacTBOpPHI (301M). PacTBOPBI BBICOKOMOJIEKYISPHBIX
coequaenuii (BMC) nau nuodunbHbie Komouasl. CocTaB U cTpoeHue JUO(MOOHBIX KOUIOMIOB (MHUIIEIIA).
JBoitHolt smekTpudeckuii cimoii. CrTpoeHme 3071 wmoamma cepebdpa. Meroapl MOMydeHHUS KOJUIOHTHBIX
pPacTBOPOB: KOHJEHCAIWs, IWCIIEPTUpOBaHUE W menTtu3anus. CBOWCTBAa KOJIIOMIHBIX CHCTEM. MeTomabl
OYHNCTKH KOJUIOMAHBIX CHCTeM. AncopOums M e€ pa3HOBHIHOCTH. VICIONb30BaHME B TEXHOJOTHYECKUX
rporeccax

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

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

Kinaccudukanus OBP. BaxHeline okucauTeIn 1 BOCCTAHOBUTENH. Binusaue cpemnsl Ha mporekanne OBP.
ONEKTPOHHO-UOHHBIE OaTaHCHL. DJIEKTPOXHUMHUS. IJIEKTPOXUMHUYECKHE TIporiecchl. I'ereporernnsie OBP.
[lonsTrEe 00 3MEKTPOMHOM IMOTEHIIHaje U (PaKTOPHI, BIUAIONINE HA UX BenuunHy. [loHSITHE O CTaHIAPTHBIX
moTeHIanax. BomopomHeiid (cTaHAApTHBIN) 3nekTpon. [ampBaHWYeckue dieMeHTHL. Psn HampspkeHui
MeTtaioB. YpaBHeHue HepHcra. KoHueHTpanuoHHBIE 3J1€MEHThL. TOIUIMBHBIE 3JIEMEHTBL. DIEKTPOJIU3.
ONEKTpOn3 C PAcTBOPUMBIM M HEPACTBOPUMBIM aHOAOM. ODJIEKTPOXUMUYECKUU 3KBUBAJICHT. 3aKOHBI
®apanes. Beixog 0o Toky. DIEKTPOIUTUYECKOE MOTYYEHUE METAILIOB. DJIEKTPOIN3 PACILIABOB.

4.3 Copep>kaHue JIAOOPATOPHBIX PadbOT

Pa3zaen (TeMa) TMCHUTITHHBI Tema 1a0opaTopHOii padoThI

Paznen 1: CTpoeHune BeliecTs

1.1 [TIlepuomnyeckwii 3aKOH U IEPUOAWYECKASL

Meraimel. dusnyeckre CBOMCTBA METAIIOB
cucreMa xumudeckux anemeHToB [[.U. Menneneena

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

o XuMuyeckas CBs3b U CTPOCHUC MOJICKYII
COCIMHCHUU




Paznen (TeMa) TUCHMIIMHBI

Tema n1a0opaTopHoii padoThI

1.3 OcHOBHBIE
coequHeHnil. CTexuoMeTpudecKue

KOJINYCCTBCHHBIC 3aKOHBI XUMHUH

KJIaCChbl HCEOPraHNYCCKUX

pacuérel U

XUMHYECKHE CBOMCTBA KHUCJIOT M OCHOBAaHHUH.
I'enernueckas cBs3b MEXAY OCHOBHBIMH KJIaCCaMU
HEOPraHUYECKUX COEAUHEHUN

Pazgen 2: XumMn4yeckasi TEPMOAMHAMHUKA 1 KHHETHKA

2.1 DHepreTuka U KWHETHKA XUMUYECKUX TPOIIECCOB

q)aKTOpBI, BJIMAKOINUE HAa CKOPOCTH XHMMHUUYCCKHX
peakuui

2.2 DHepreTrKa XMMHUYECKUX MPOLIECCOB

Koppo3us meraios

2.2 XMMHU4Y€ECKO€E paBHOBECUE

XUMHUYECKOE PABHOBECHE

Pasnen 3: Xumuueckue cucmemol

3.1 PactBOprl. MeToapl ONHUCAHUN XUMHUYECKHUX

paBHOBECHI B pacTBOpaXx JIEKTPOIUTOB.

[IpuroroBnenue pacTBOpoOB pa3nu4yHON

KOHIIEHTpauui

3.1 PactBOprl. Meroasl ONUCAHUN XUMUYECKUX

paBHOBECHI B pacTBOpaXx JIEKTPOIUTOB.

Honnoe npoussenenue Bojbl. I'uaponus conen

3.1 PactBOprl. Meroasl ONUCAHUN XUMUYECKUX

paBHOBECHI B pacTBOpaXx JJICKTPOIHUTOB.

KayecTBeHHBII M KOJIWYECTBECHHBLIM  aHaINU3

KaTHOHOB 1 aHHOHOB

4.4 CopaeprkaHMe NPAKTUYECKHUX 3aHAT

17071

JlucuuniuHa He peaycMaTpuBaeT MpakTUYecKue paboThl

No paznena

(TeMBI) TUCIUTUTHEI

HaumMeHnoBaHue mpakTUYECKUX 3aHITHI

4.5 KypcoBas pa6oTa

HI/ICHI/IHHI/IHB. HC IIpeaAyCMaTpuBacT KypCOBYIO pa60Ty.

4.6 KypcoBoi npoeKT

JlucuMIuinHa He IPeAyCMaTPUBAET KypCOBOM MPOEKT.




4.7 CamocrosTeabHas pa6oTa. KOHTPOJIb CAaMOCTOSTEbHOM Pa6OThI

B CaMOCTOATCIIbHYIO pa60Ty CTYACHTAa BXOAUT NOATIOTOBKA K 3aHATHUAM IO JUCHUIIJIMHE l'[yTéM HU3YyUCHHUA
TCOPETUYCCKOro Marepuajia MO0 HUCTOYHHUKAM, YKa3daHHbBIM B TIICPCUYHEC OCHOBHOM U ILOHOHHHTGHLHOﬁ
JIMTCPATYypPhbl, BLIIIOJITHCHUC J'Ia60paT0pHI>IX pa60T, O(l)OpMJ'IeHI/Ie JIa60paTOpHBIX pa60T H NOoAroTOBKa K HUX
3alIuTe.

KonTtponb camocTosTensHoi paboThl OCYIIECTBIISICTCS B XO/I€ JIA0OPATOPHBIX 3aHSTHIA.

5 ®@oHA OLEHOYHBbIX CpPeACTB [AJiA MNpPOBeAEHUs MNPOMEXYTOYHOM
aTTeCcTalMy O0YyYaKIUXCA M0 AUCHUIIMHE (MOAYJII0)

5.1 OnucaHue 1MOKa3aTe/lel M KpUTepUeB OLEHUBAHUSA KOMIETEHLHH,
ONMCaHWe LIKaJI OlleHUBaHUA

Iloka3zarean
OLeHHUBaHUA

Onucanue moxkaszaresast

OOy4yaeMblii  TEMOHCTPUPYET CHOCOOHOCTH K  TOJHOW  CaMOCTOSITENbHOCTH
(momyCcKarTCsl KOHCYNBTAIIMU C MPENoJaBaTeieM 0 COMYTCTBYIOIIMM BOIPOCaM) B
BbIOOpe crmocoba pelieHWs HEM3BECTHBIX WM HECTAHAAPTHBIX 3aJaHuil ¢
HUCIIOJIBb30BAaHUEM 3HaHHﬁ, yMeHI/II\/II H HAaBBIKOB, HOHy‘{CHHbIX B XOJC€ IMpOBECACHUA
OCBOGHHS JIMCUMIUTMHBI, CIEIyeT CUUTaTh KOMIIETEHIHIO C(OpMHUpPOBaHHONW Ha
BBICOKOM ypoBHe. [IpucyrcrBue chopMHpOBaHHON KOMIIETEHIIMK HA BLICOKOM YPOBHE
O3HAYaeT CIOCOOHOCTh CTYIACHTa K ee¢ JalbHeHIIeMy CaMOPasBUTHIO W BBICOKOM
QNANTHBHOCTH  MPAKTHYECKOTO MPUMEHCHHsT K  M3MCHSIONMMCS  YCIIOBHSIM
npogeccuoHaNBLHO 3a1au.

OrieHka (3a4TEHO)

OOyuaeMBIii JIEMOHCTPUPYET CaMOCTOSTEIbHOE NPHUMEHEHHE 3HAHUM, yMEHHHA U
HAaBBIKOB IIPH PEIICHUM 3aJaHui, AHAJIOTMYHBIX TEM, KOTOpBIE IPEIOCTaBIIsI
IperoAaBaTellb IpH HNOTCHLIHUANEHOM (OPMHUPOBAHHM KOMIIETCHIMH, MOATBEPIKAAET
Hajguuue c(hOpPMHUPOBAHHOM KOMIIETCHIMH, NpPHYeM Ha 0Oojee BBICOKOM YpPOBHE.
Hamnune  chopMupoBaHHOH ~ KOMIIETEHIMM ~ HAa  IIOBBIIIGHHOM  YpPOBHE
CaMOCTOSTEIIEHOCTH CO CTOPOHBI 00Y4aeMOro IpH ee MPaKTHYECKOH AEMOHCTPAIHU B
XO/le pelLICHUs] aHaJOTMYHBIX 3aJaHUM CIEeQyeT OICHUBATh KaK MOJIOXKHUTENBHOE U
YCTOHYMBO 3aKPEIUICHHOE B IIPAKTUYECKOM HABBIKE.

Or1eHKa «XOPOLIO»
(3auTeHo)

OO0yuaeMBIii JEMOHCTPUPYET CAMOCTOSTEIFHOCTh B NMPUMEHEHUH 3HAHWN, YMEHHH U
HAaBBIKOB K PEIUCHHIO Yy4eOHBIX 3aJaHUd B IIOJHOM COOTBETCTBHHM C 00pa3loM,
JaHHBIM TIperofaBaTeNieM, [0 3aJaHHAM, pEIICHHE KOTOPHIX OBIIO MOKa3aHo
nperoaBaTeNneM, ClieqyeT CUUTAaTh, YTO KOMIETeHIH ChOpMHUPOBaHa, HO ee YPOBEHb
HEOCTATOYHO  BBICOK. IIOCKONBKY  BBIBICHO Hanuyue  CHOPMHUPOBAHHOMN
KOMIIETEHIINH, €€ CIEAYET OL[CHUBATh MOJIOKHUTEIBPHO, HO HA HU3KOM YPOBHE.

OreHka
«YIIOBJIETBOPUTEIHHO»
(3auTeHo)

OOyuaemBIii HE CIOCOOEH CaMOCTOSTENHHO TMPOAEMOHCTPHPOBATH HAIHYHNE 3HAHHUN
NPU PEeIeHNH 3aJaHul, KOTOpble OBUIM IPENCTAaBJIEHBI IPENOAaBaTEIeM BMECTE C
Ouenka 00pa3loM HX pElIeHHUs, OTCYTCTBHE CAMOCTOSTEIBFHOCTH B NPUMEHEHHH YMEHHS K
«HEYJOBIICTBOPUTEIBHO» | MUCHOJIB30BAHUIO METOJOB IIPOBEACHHS NPE- JUILTIOMHON IIPAKTUKH U HECTTIOCOOHOCTh
(HE 3a4TeHO) CaMOCTOSITETIFHO TIPOSIBUTH HABBIK MOBTOPEHUS PEIICHMS ITOCTABICHHOM 3aladdl I0
CTaHIAPTHOMY 00pa3ily CBHIETETBCTBYIOT 00 OTCYTCTBHH Cc(HOpMHUpPOBaAHHOM
KOMIETEHIHH.

5.2 TunoBble KOHTPOJIbHbIE 33aJJaHUS WJIM HHble MaTepuaJbl, HE06X0AUMbIe
AJIsl OLleHKHM 3HAaHUM, yMEeHMM M (M/IM) HAaBBIKOB, XapaKTEePHU3YIOLUX 3TaNbl
dopMuUpOBaHUsA KOMIIETEHIlMA B Ipoliecce OCBOEHHMA 00pa3oBaTeJbHOU
NpOorpaMmbl

Kauecmeennuiii 6onpoc. ykaxuTe TUIIBI XAHMUYECKUX CBSI3EH.
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3aoaua: CoctaBbTe 3JIEKTPOHHBIC (OPMYJIBI aTOMOB 3JEMEHTOB. llokakuTe pacmpeneieHue 3TUX
ATOMOB I10 KBAHTOBBIM (9HEPTETUYECKUM) STYCHKAM B CTAOMILHOM U BO30Y>KJICHHOM COCTOSHUSX .

3adaua: OueHUTh BO3MOXXHOCTb XUMHYECKOH KOPPO3MM MeETalla B 33JIaHHBIX YCIOBHSIX, MOAOEpUTE
METO/IbI 3aLUTHI.

5.3 l'lepequb BOIIPOCOB AJIA UTOIrOBOT0 KOHTPOJIA IO AUCOUIIVYINHE

1. Crtpoenue atoma. KBaHTOBO-MexaHWYeCKass MOJCNb aToMa. THIbl OpOUTaNell W TMOPSIOK
3aroHEHUs 3NeKTPoHHbBIX ypoBHEH. [IpaBuno Kneukosckoro. [IpaBuno I'yana. 3anper [Taynu.

2. ITepuommueckas cucrema anementoB [[.JMI. MenzeneeBa: CTpyKTypa, IEpUOIbI, TI'PYIIBL,
noarpymnibl. [TojokeHue 371eMEHTOB B MEPUOANYECKON CUCTEME. DIEMEHTHL: S, ,p, d, f.

3. ITepuoanueckuii 3akoH. Ileproguueckoe M3MEHEHNE CBOMCTB XUMUYECKUX 3JIEMEHTOB.

4, OCo0OCHHOCTH KOBAJICHTHOH CBsI3u. HachlliaeMocTh M HaNpaBlIeHHOCTh KOBAJICHTHOW CBSI3H.
Curma, nu, JelbTa - CBS3U.

5. ['uOpuanzanus atoMHbIX opOuTaieil. Tumbl rHOPUIU3ALMKU M CTEPEOXMMHUS MOJIEKYJI.
Kpatnocts cBs3u. [lonsipuzyeMocTs KOBaJIe€HTHON CBA3H.

6. HNoHHnast cBs3p Kak KpaWHUW ciaydall DNOJSpPU3alMM KOBAJIEHTHOW CBSI3H. XapaKTEpHbIE
0COOCHHOCTH MOHHOW CBSI3W: HEHACKHIINIAEMOCTh U HEHANIPABICHHOCTb.

1. Merannuueckasi CBSI3b U CBOMCTBA BEIIECTB C METAJUTMYECKOM CBSI3bIO.

8. Bomoponnast cBs3b. MeXMOJNEKyIIpHAsS W BHYTPUMOJCKYJSpPHAS BOJIOPOMHASI CBS3b.
Biusinue BoJI0pOoIHOM CBSI3U HA CBOMCTBA BEIIECTB.

9. Xumus s-35memenToB (I rpymma ri. moarpyrma).

10. Xumus s-3smemenToB (11 rpymma 1. moarpynmna).

11. Xumus p-anementoB (111 rpymma ri1. moarpymma).

12. Xumus p-anementoB (IV, V rpymma ri. moarpyrma).
13. Xumus p-anementoB (VI-VII rpymma ro1. moarpymma).

14, XapaKTepuCcTUKa MEePEXOHBIX METAJIIOB.

15. Oxcuzipl: OCHOBHBIC, KHCIOTHBIE UM amdorepHbie. HoMeHkIaTypa OKCHIOB. XHMHUYECKHE
CBOMCTBA U IPUMEHEHUE OKCHUJIOB.

16. I'mopoxcunpl ocHoBHBIE M amdorepHble. HomeHknaTypa W mHonydyeHHE TIHIPOKCHIOB.
XUMHUYECKHUE CBOMCTBA U MMPUMEHEHUE TUAPOKCHUJIOB.

17. Kucnorel. Homenknarypa, noiay4yeHue, XMMAYECKUE CBOMCTBA U IPUMEHEHUE KHUCIIOT.

18. Comnu: HOpMaTbHEIE, KACIBIE B OCHOBHBIE. [lomydenue u cBoicTBa CONei.

19. XUMHUSA KOMIUIEKCHBIX COSTUHEHUH.

20. XuMHUYECcKre CBOMCTBA TPY30B, MEPEBO3HMBIX CYIaMH.

21. Krnaccel n xumust noxapa. Buapl 1 xumuueckas Ipupoza BO3TOpaHus

22. KonuvecTBeHHbIE 3aKOHBI XMMHUH: 3aKOH COXPAHEHHS MAcChl, 3aKOH COXPAaHEHMs 3HEPIHH,
3aKOH SKBHMBAJICHTOB M KPaTHBIX OTHOILIECHHH.

23. DK30 W 3HIOTepMUYecKue peaknuu. lloHSATHE O TemroTax 00pa3oBaHUS BEMIECTB. 3aKOH
I'ecca m crencTBuA U3 HETO.

24. OneMeHThl TEPMOAMHAMHUKH. 3aKOH COXPAaHEHMsS JHEPrHMHM. BHYTpeHHss SHeprus H
sHTaNbnus. [loHsATHE 00 3HTpONKHU. M3MeHeHHe SHTPOIINY IPU XUMHUYECKHUX IPOLIECCaXx.

25. Onepruss I'mb0ca (M300apHO-M30TEPMHUUYECKHH MOTEHLUMAN) M €€ HW3MEHEHUEe IIpH
XMMHYECKUX npoueccax. YpaBHenue ['uboca-I'ensmronpua.

26. 3aBHCUMOCTDh CKOPOCTH XMMHYECKOH PEaKIHMU OT KOHIIEHTPALMH PEarupyrollux BELIeCTB.
3akoH zelicTByonmx Macc. KoHctaHTa CKOpOCTH peakuuu.

27. 3aBHCUMOCTh CKOPOCTH XHMHMYECKHMX pEaKUUHd OT TemIeparypbl. TemmepaTypHbId
ko3 duruent ckopoctu peaknuu. [Ipasuno Bant-I'odda.

28. [lonsitne 00 »HeprerndeckoM Oapbepe, AKTHBHBIX YaCTHLIAX W OHEPIrHM AaKTHUBALHH.

VYpaBHenue Appenuyca. llepexomHoe cocTosiHHE (aKTHBHPOBAHHBIA KOMIUIEKC). VIcTWHHas 3SHeprus
AKTUBAIIUU 3JIEMEHTAPHOU PEAKITHH.

29. Il'omorenHnblit 1 rereporeHHblil katanu3. [loHsTre o MexaHu3Me KaTalTuTUYECKUX MPOLIECCOB.
Ponb apcopbumm B reTeporeHHOM KaTanuse. KaTamm3aTophl: AHMCIEPCHOCTh, CIIEKAHHWE, KAaTAJTUTHYECKHE
sibl. UHTHOUTOPEL.
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30. OOpatumble ¥ HEOOpAaTUMBIC pPEaKIMK. XUMHYECKOC pPaBHOBECHE B TOMOICHHBIX U
rereporeHHbix cucreMax. KoHcranta paBHoBecus. CMelieHHe XUMUYECKOro paBHoBecus. [lpunrun Jle
IIlaTenne.

31. PacTBopbl Kak TOMOTrCHHBIE MHOTOKOMIIOHEHTHbIC cucTeMbl. ConbBatauus. ['mapatHas
Teopus pactsopoB JI.11. Menneneesa.

32. PasbagsiieHHbIC pacTBOPHI HEANIEKTPOIUTOB. M ieanbHbIe pacTBOPHI.

33. Ocmornueckoe papiieHHe. Teopust pa30aBicHHBIX pacTBopoB Baut-I'odda. [laBienue

HACBILIEHHOTO TTapa-pacTBOPUTENS HaJ pacTBOpoM. IloHMKeHNe naBieHus Tapa-pacTBOPOB.
34. 3axonsl @pancya-Mapu Pays.

35. Meroap! ompeneneHuss MOJEKYJISIPHBIX Macc pacTBOPEHHBIX BemecTB. Kpuockomus u
30YJLTHOCKOIHSI.

36. Teopus anexktponutudyeckort nuccouuamuun C. Appenuyca. CreneHb AHUCCOLMALIUU
AJEKTPOIUTA U €T0 CBA3b C M30TOHUYECKUM KO3(PPHIIMEHTOM.

37. CunbHbie U cnabbie 37ekTponuThl. KoHcTaHTa qucconuanuy crnadbix JIEKTPOIMTOB U e€
CBSI3b CO CTEIEHBIO MCCONMAIIMK. 3aKoH pa3daBieHus OcTBaibaa U MPEAeibl ero IPUMEH CHHUSL.

38. Honnsie paBHOBeCHS B pa30aBICHHBIX pacTBOpax AJIEKTPOIUTOB U Teopust C. AppeHuyca.

40. Bonoponnsiii nokazatens pH. Munukaropsl. Qucconuanus Boabl. MloHHOE npou3BeneHue
Bozel. CTyneHYaTas AUCCOMAINS CTIa0bIX AIEKTPOIUTOB.

41. OOMeHHbIE peakiiy MEXIy HOHAMH. YCIOBHS MPaKTUYECKOW HEOOPAaTHMOCTH HMOHHBIX
peaKIui.

42. I'mppommn3  comeit. Pasmuunble cnydam ruaponmus3a. CrTeneHb TuAponu3a. BriusHue
TEeMITepaTypbl ¥ KOHIIEHTPAIMH Ha CTeNeHb ruaponu3a. Koncranta ruaponmsa.

43. AncopOrus U €€ pa3sHOBUIHOCTH.

44, Hucniepcubie cuctembl. Kiaccudukarus. Kiaccel reTeporeHHbIX JUCIIEPCHBIX CHCTEM U MX
XapaKTepUCTUKA.

45. Komnougusie cuctembl. JInodoOHbIE M JTHOPHIBbHBIE KOJLIOMIHBIE pacTBOpbl. CocTaB H
CTpoeHHUE JTHOPOOHBIX KOJUIOMIOB (MHULIEILIA).

46. Merozap! mody4deHHs] KOJUIOMAHBIX PAcTBOPOB: KOHIEHCAIMH, IUCIEPTHPOBAHUSA W TIENTH-
3aIru.

47. ArperaTuBHas  yCTOMYHMBOCTh JHO(POOHBIX  KoutouaoB. Koarymamnus — auohoOHBIX

KOJIJIOMJOB. (DaKTOpI:I, BBI3BIBAIOIIME KOAryJIsinuio. Mexanu3M W KHHETHKA KoaryJisanuu 30JICH
QJICKTPOJINTaMU.

48. CBoiicTBa KOJUTOMIHBIX CHCTEM. JIBOWHOHN DSJICKTPHUECKHI CIOW ¥ DIIEKTPOKHHETHICCKUC
SIBJICHUSI. DIEKTPodope3 H IIEKTPOOCMOC.

49. Kunernueckas ycroitunBocts 3omeil. Cenumentarus. Auddysms.

50. OxucnurenpHO-BoccTaHoBUTENbHBIE peaknun (OBP). Kiaccudukamus OBP. Baxwneiimme
OKHMCIINTEITN U BOCCTAHOBUTENH. Bimstaue cpenpl Ha potekanne OBP.

51. lanpBannyeckue smeMeHTH. YpaBHeHne HepHcra. OKHCINTEIbHO-BOCCTAHOBUTEIBHBIE
MOTEHLHAIbI.

52. DJEeKTPOIN3 PaCTBOPOB U JIEKTPOIIU3 PACILIABOB COJIEH.

53. OcHOBHbBIE BHBl KOPPO3UHU. DJEKTPOXUMHUYECKAsi KOPPO3USI META/IOB. MeTonpl 3aIiuThl
METaJJIOB OT KOPPO3HH.

54, Crtpoenne u knaccupuramms momuMepoB. Moromepsl. Omuromepsl. | eomerpudeckas
(hopma MakpomoieKys. [ 'oMomonMepsl ¥ TeTepOIoIUMEpPHI (COMOIMMEpPHI).

55. Tepmonnactudnble u TEpPMOpPEAKTUBHBIE MTOJIMMEPBI. [omuctupomn.
deHondopManbIeTHAHBIE CMOJIBL.

56. Peakuu nonuMepu3anuy U peakuuy IOJINKOHCHCALUH.

57. CBoliCTBa MOJIMMEPOB.

58. Kayuyku: HaTypanbHbli HW CcUHTeTHMYECKMH Kayuykud. Buapsl, cBoiictBa. PesuHa.
Bynkanuzanus kayuyka.

59. Bonokna: HaTypajbHbIE, HCKYCCTBEHHBIE, CHHTETUYECKHE. BUIbI CHHTETHYECKUX BOJOKOH.
Crioco06n1 popmoBanus. OtaenbHble npeacTasurenu. JlaBcan. Kanpon.

60. AMHMHOKHCIIOTHI, OENTKU: CTPYKTYpa, QYHKINHU B IPUPOJE.

61. JHK u PHK. Hyxneorunel. Ctpykrypa IHK u PHK.

62. [lonucaxapuapl: Kpaxmas, LeI0n03a, HHyauH. CocTaB W CTPOEHHE, OCOOEHHOCTH
Kpaxmasa " [eJUTI0I03BI.

63. KauecTBennsblif aHanm3. XuMUYECKUE U HHCTPYMEHTAJIbHBIE METOIbI aHAJIN3a
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5.4 MeToau4YeCcKHe PEKOMEHJAIMHU K MPOBEJAECHHI0 MTOTOBOr0 KOHTPOJIA IO

JAUCHUIINHE

Ha uTOroBbIii KOHTPOIL BEIHOCUTCS YUE€OHBIH MaTepHall, PACCMOTPEHHBIN Ha JIGKIIMOHHBIX H JIAOOPATOPHBIX
3aHATHAX, @ TAKXKE TEMbI, KOTOpPbIE OBUIH MPEIOKEHBI ISl CAMOCTOSTEILHOI'0 U3YyUEHUS.

@opMOl TPOBENEHHUS] HWTOrOBOTO KOHTPOJA MO JAHHOW JUCUMILIMHE SBJSETCA SK3aMEH, KOTOPBI
MIPOBOJIUTCS B YCTHOW (hOpME C HCIOIb30BAaHUEM OMIICTOB, COICPKAIIUX TCOPETHUCCKYIO M MPAKTHUYECKYHO
yacTh. Takxke JOMyCTUMO MPOBENCHUE UTOrOBOIO KOHTPOJIS B MHCbMeHHOU (opme. O dopme mpoBeneHus
HATOrOBOI'0 KOHTPOJISI CTYICHTHI JOJDKHBI OBITh OIOBEIIEHBI 3a0JIarOBPEMEHHO.

Bo Bpemst mOATOTOBKY K OTBETY Ha SK3aMEHE UCIIOIh30BAHNE CIIPABOYHON JTUTEPATYPhI HE TOMYCKACTCS.

6 IlepeyeHb OCHOBHOW M /[OINOJIHUTE/JBHOM YYE€OHOM JIMTepaTyphl,
He00X0MMOH /1Jis1 0CBOEHUSA AUCLUIIIMHBI (MOAYyJIA)

6.1 OcHOBHas y4yeOHas JiUTepaTypa

1. T'mmnka, H. JI. 3amaun u ynpaxkHeHus: o oOmieid xumuu : yued.-npakt. nocodue / H. JI. I'nunka ;
mox pen. B. A. IlonkoBa, A. B. babkoa. — 14-e uzn. — M. : UzparensctBo FOpaiit, 2018. — 236
C. - Pexum JOCTYIIA: https://biblio-online.ru/book/42CADAEO-F729-47F0-BD2C-
9BF1FA027806/zadachi-i-uprazhneniya-po-obschey-himii

2. TD'munka, H. JI. O6mas xumus B 2 1. Tom 1 : yueOHHK Ij1s akajgemuueckoro Oakamaspuara / H. JI.
I'muuka ; nmox pen. B. A. IlomkoBa, A. B. BabkoBa. — 20-¢ u3m., mepepa®d. u morm. — M. :
WznarensctBo FOpaiit, 2018. — 353 ¢. - Pexxum mgocryma: https://biblio-online.ru/book/736D053E-
E77C-4726-8CC5-F8E756E674A5/0bschaya-himiya-v-2-t-tom-1

3. T'mwmnaka, H. JI. O6mas xumus B 2 T. Tom 2 : yueOHHK Juis akagemudeckoro Oakamaspuara / H. JI.
I'muuka ; nmox pen. B. A. IlomkoBa, A. B. BabkoBa. — 20-¢ u3m., mepepa®d. u morm. — M. :
W3natensctBo FOpaiit, 2018. — 379 c. - Pexxum pocryna: https://biblio-online.ru/book/EBE718FD-
189B-494E-A633-DCAT7F607FCC9/obschaya-himiya-v-2-t-tom-2

4. JlenncoBa, E. C. Ananutndeckas xumus : yaebnoe mocobue / E. C. Jleancosa. - Omck : OUBT,
2011. - 162 c. - Pexxum nocryma: http://liboivt.wixsite.com/biblioteka

5. JHenucosa, E. C. Koncnekr nexkunii mo aucuutumae "Xumus" : yaednoe nocodue / E. C. Jlenucosa.
- Omck : OUBT, 2009. - 165 c.- Pesxxum noctyma: http://liboivt. wixsite.com/biblioteka

6. JHeprauesa, U.H. I'maponus coneit : yaebnoe mocodue / W. H. epragesa. - Omck : OUBT, 2011. -
25 c.- Pexxum mocryma:http://liboivt. wixsite.com/biblioteka

7. JHeprauepa, . H. Xumus monmumepos : yaedroe ocodbue / U. H. Jleprauesa. - Omck : OUBT, 2011.
- 82 c.- Pexxum nocryma: http://liboivt.wixsite.com/biblioteka

8. 3amaum m ynpaxxHeHHs 110 00Iel XxumuH : yueOHoe mocodue / mox pen. H. B. Koposuna. - 4-e u3j.,
niepepad. - M. : Beicias mkona, 2008. - 256 c.

6.2 JlonosiHMTe/IbHASA yYeOHasa JuTepaTtypa

1. Bonkos, B. A. Brimatommecs xumuku mupa : Ouorpaduueckuii cnpas. / B. A. Bonkos, E. B.
Bonckuii, I'. Y. Ky3neuosa. - M. : Bricias mikona, 1991. - 656 c.
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2. Tenppman, M. U. Komnonanas xumus: yueOnuk / M. U. T'enspman, O. B. Kosanesuu, B. II.
oCcTpatoB. - 5-¢ wm3m., crep. - CII6. : Jlaws, 2010. - 336 c.- Pexum pgocryma:
http://e.lanbook.com/view/book/4029/

3. J[enmcosa, E. C. Meroanueckue yka3aHus K KOHTPOJIbHBIM pabotam no aucuuminae "Xumus" / E.
C. Hdenucosa. - Omck : OUBT, 20009. - 60 c.- Pexum nocrymna: http://liboivt.wixsite.com/biblioteka

4. Jlenucosa, E. C. Meroauueckue yka3zaHus K JJaOOpaTOpHbIM paboTam 1o aucuuiimae "Xumus" / E.
C. Jlenuncosa. - Omck : OUBT, 2009. - 26 c.- Pexxum mocrtyma: http:/liboivt.wixsite.com/biblioteka

5. JepraueBa, M. H. Meronudeckue yka3zaHus IO U3yYEHUIO TUCHUTUIMHBI "XUMHA" : JJIs1 CTYACHTOB
OYHOT'0 ¥ 3a04. 00yueHus Bcex crenuansHocredt / M. H. Jleprauesa. - Omck : OUBT, 2009. - 28 c.-
Pexxum mocryna: http://liboivt. wixsite.com/biblioteka

6. Jleprauepa, M. H. Xumus. Tectsl mis moaroroBku k denepaibHOMY HHTEpHET-3K3aMeHY : cO.
tecroBbix 3amanmii / W. H. [eprawea. - Owmck : OHBT, 2011. - 88 c.- Pexum
nocrymna:http://liboivt.wixsite.com/biblioteka

7. Xumus: yueOnux/[non pen. JI. H. BmunoBa].- CIIb.: Jlanp, 2012. - 480 c.- Pexxum npocryna:
http://e.lanbook.com/view/book/4040/

6.3 IlepuoauyecKkue U3ZaHUA

31. Xumus u xu3Hb - XXI Bek [Tekcr] : HAydHO-IOMYJISAPHBIN XypHaIL - M. : Xumus u xu3ab, 1996 - . -
Breixonur exeMecsauno. - ISSN 1727-5903

7 IlepedyeHb pecypcoB MHPOPMAILMOHHO-TEJIEKOMMYHUKALLUOHHOM CETH
"UHnTepHeT" (Hasiee - ceTb "UHTEepHeT"), HEOOGXOAUMBIX JJISI OCBOEHMS
AUCLUILUIUHBI (MOAYJIs1)

1. DOmnekrponnas  OubOnmoreynas  cucreMa  «JlaHby  [OmekTpoHHBIM  pecypc]. —  Pexum
nocryma:https://e.lanbook.com/

2.  Hayunas snektponHas Oubiamoreka [DiekTpoHHBIH pecypc]. — Pexxum mocrtyma: https://elibrary.ru/
3. Marematnuecknii  moptran  «EqWorld»  [DmektponHsiii  pecypc]. — Pexum  mocryma:
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm

4. Dnekrpounbiii katamor HCABT [DnextponHsiit pecypc]. — Pexum goctyma: http://libcat.nsawt.ru/

8 IlepeyeHb UHHQPOPMALMOHHBIX TEXHOJIOTUH, HMCHOOJIb3yeMbIX MNpHU
OCyILleCTBJIEHMM 00pa30BaTe/JIbHOTO0 Mmponecca MO0 AMCLHMILIKAHE
(Moay/10), BKJKWYAsA MNepedyeHb MPOrPpaMMHOr0 oGecledyeHUus U
WHQPOPMALMOHHBIX CIPABOYHBIX CHCTEM (IPU HEOOGXOAMMOCTH )

1. MS Excel. MaTtemaTnyeckie BEIUUCIECHUS
2. Matlab. MaremMaTnueckre BEIYACIIEHNS
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9 OnucaHue MaTepUaJIbHO-TEXHUYECKOM 0a3bl,

HEeoO0X0AMMOM JAJ1iA

OCYyLL€ECTBJ/ICHHUA OﬁpaSOBaTEJIbHOI‘O npoiecca Io AUCOUIIJINHE
(Mmoay10)
Anpec
(MecToIo10KEeH )
HaumenoBanue Bua yueBHbIX CobcraenHocTh
odpa3oBaHusl, HaumenoBanue KkabuHeToB, Wi
YPOBHSA 000pyA0BAHHBIX 00bEKTOB 1151 OnepaTUBHOE Hoxyment
oOpa3oBaHus, y4eOHBbIX Ka0OMHETOB, NPOBEACHUSA S — OCHOBaHHEC
Hpoq)eccl/ll/l, 00bEKTOB JIJIsI MPAKTHYECKHUX y pu ’ BO3HUKHOBEHMUS
No CIEeNHATBHOCTH, NMpoBeAeHNs 3aHATHH, 00bekTOB | XO3IMCTBCHHOC npasa
/' HaINpaBJIeHUsA NMPaKTHYECKHX (uznueckoii BEJICHHE,
nm i (yka3bIBatOTCS
MOATrOTOBKH (}IJISI 3aHATHH, 00bEKTOB KYJbTYPBI H apeH}la
npogeccuoHaILHOro $usznueckoi criopra (¢ 6 ’ PEKBU3UTEI U CPOKU
oOpa3oBaHusi), KYJbTYpPBI U CIIOPTA C | YKa3aHMeM HOMepa cyoapenia, neficTBs)
nmoaBuaa MepPeYHEM OCHOBHOI'O NMOMEIIICHUSA B 663B03Me311H06
JOMOJIHUTEJIBbHOI0 OﬁopyHOBaHl/m COOTBETCTBHUH C II0JIL30BAaHUE
o0pa3oBaHus JOKYMEHTaMH
010p0 TeXHMYeCKOil
HHBeHTapI/I3aHI/IH)
VYuebOHas ayauropus
JUTSI TIPOBEICHUS
3aHATUI
JIEKITMOHHOT O THIIA:
eHuJecKas mapra -
v P 644099, r.OMCK,
He MeHee 42 1mT.,
yi1. IBana
CTON
MIPENOAAaBATEIbLCKHI Autexcecsa, 1. 2
p (NeNe 22,23,24,25
- He MeHee 1 mT.,
flocKa yaebHas - He Ha [I03TaXKHOM
e 31’qu . ronane (111), 5 Beinncka u3 Enunoro
v p JTaX) rocyaapCTBEHHOI'O
IIPOCKLMOHHBIH - HE
peecTpa
Menee | mrT., cTyn -
He MeHee 84 mT., HEJBIKAMOCTH 00
PpaMKH IMOPTPETHEIE - OCHOBHBIX
He MeHee 23 miT. XapaKTePUCTHKAX U
JlaGoparopus XMMHU: 3aperuCTPUPOBAHHBIX
ydebHas mapra - He IpaBax Ha OOBEKT
mexee 13 m., cron OnepaTuBHOE HEABMW>KUMOCTH,
NIPENOAaBaTENbCKUIMA
15.15 Xumus yIIpaBIICHUE BBIJIAaHHAs
- HE MeHee 2 MIT.,
J0CKa ydeOHas - He Ynpassennem
MeHee 1, oxpan DenepanbHON CITYKOBI
MPOEKLMOHHBIN - HE rOCyIapCTBEHHOU
meHee | wr., cTyi - perucTpanum,
He MeHee 26 mIT., 644099, r.OMcK, KagacTpa u
PaKOBHHA - HE MEHEE yi1. IBana
KapTorpaguu mo
1 mt., mkad - He Anexceesa, 1. 2 o 5 o6
MeEHee 2 MIT., (NeNe 48,49 na MCKOH 00nmacTi
yueOHBIC TUTAKATHI B | MOITaKHOM IUTaHE 13.07.2018 r.
pamKax - He MeHee 5 (111), 4 sTax)
IIT., BRITSHKHOM
mxkad -He MeHee 1
LT.,
- METaJUTMYECKHI
mkad -He meHee |
mT., cei - He MeHee
1 1mT., IIaKaTHUIIA -
He MeHee 1 mT.,
yaeOHbIe CTCHIBI -HEe
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MeHee 4 ImT.,
yueOHBIC TUTAKATHI -
He meHee 21 miT.,
XUMHYECKas Mocy/a -
He meHee 30 mrT.,
XUMUYECKHE
PCaKTHBEI - HE MEHEE
53 mIT., XUMHUYECKOe
000pyIOBaHUE - HE
meHee 21 mT.

VYuebHnas ayauropus
JUTS TIPOBCIICHHS
TPYIITOBBIX U
WUHIUBUTYaTbHBIX
KOHCYJbTAIIHIHA:
yueOHas mapTa - He
MeHee 13 miT., cTon
MpernoaaBaTeNbCKUi
- He MeHee 2 IIT.,
JIOCKa yduecOHas - He
MeHee 1, skpaH
MIPOCKIIUOHHBIN - HE
MeHee | mr., cTyin -
HE MeHee 26 1IT.,
PAaKOBHHA - HE MCHEE
1 ., mkad - e
MEHee 2 IIT.,
yueOHBI€ TUTaKaTHI B
paMKax - He MeHee 5
IIT., BEITSHKHOM
mkag -He MeHee 1
IIT.,

- METAJUIMYECKUI
mkag -He MeHee 1
HIT., celi() - He MeHee
1 mrT., mIakaTHALA -
He meHee 1 mrT.,
yueOHbIE CTeHIBI -HE
MeHee 4 miT.,
yueOHBIE TTaKaThl -
He menee 21 mT.,
XUMHYecKas mocyna -
He menee 30 mT.,
XUMHYECKHE
PEeaKTHBHI - HE MEHee
53 1IT., XUMHUYECKOE
o0opynoBaHUE - HE
MeHee 21 mir.

Y4eOHast ayaquTopus
JUTS TIPOBEICHIS
TEKYIIEeT0 KOHTPOJIS
U IPOMEXKYTOUYHOMU
aTTEeCTAlNH: yaeOHAs
mapra - He MeHee 13
IIT., CTOI
NpEeNnoAaBaTeIbCKUN
- HEe MeHee 2 IIT.,
JOCKa ydaeOHas - He
MeHee 1, skpaH
MPOEKLMOHHBIN - HE
MeHee | mrT., cTyn -
He MeHee 26 1IT.,
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PaKOBHHA - HE MCHEE
1 mr., mkad - HE
MeHee 2 IIT.,
y4eOHbIe TUTaKaThl B
paMKax - He MeHee 5
IIT., BBITSHKHOU
mkad -He meHee |
IIT.,

- METaJUTMYCCKHI
mkad -He meHee |
mr., ceid - He MeHee
1 ., nuakaTHANA -
He MeHee 1 mrT.,
y4eOHbIE CTEH/IbI -HEe
MeHee 4 miT.,
y4eOHbIE TUIAKaTHI -
He MeHee 21 mT.,
XUMHYECKas MoCcy/a -
He menee 30 mT.,
XUMHYCCKHE
PEaKTHBHI - HE MEHEE
53 mIT., XUMHUYECKOe
o0opynoBaHue - He
MeHee 21 1.

ITomemenue mist
CaMOCTOSITEIIbHOM
paboTHI:
olepaloHHas
cucreMa Windows,
MakeT MporpaMmm
Microsoft Office,
CIIC KoncynpTaHt
TUIIOC, TAPAHT,
IIOCKa - HE MeHee 2
IIT., 9KpaH - He
MeHee 2 IIT., mKad -
He MeHee 2 IIT,
CTEH/IBI - HE MEHEE
10 mIT., cTOMN - HE
MeHee 43 miT., CTYI -
He MeHee 48 mmIT.

644099, r. OmCK,
yi1. IBana
Anexceesa, 1. 2
(NoNe 52, 53,54,55
Ha TT03TaKHOM
mwiande (111), 3
JTaX)
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