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1 IlepeyeHb IJIAHMPYEMBIX Pe3yJIbTAaTOB O00y4YeHHMA MO AUCHUIIMHE

(moay.mo),

COOTHECEHHbIX

IJIAHUPYEMBbIMH pe3yJbTaTaMHU

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 TlepeuyeHb (popMHPYEMBIX KOMIETEHIHI

B pesynbrare OCBOCHHS JAUCHUIUIMHBI (MOIYIS) Y OOYyYaromerocsi JOHKHBI C(OPMUPOBATHCS
CIIeyIOle KOMIIETEHIIMH, BBIPAa)KEHHbIE Yepe3 pe3yabTaT 00ydeHus M0 JUCHUILIUHE (MOIYIS),
KaK 4acTh pe3yJbTaTa 0CBOEHUs 0OpazoBarenbHOM mporpammel (nanee — OI1):

1.2.1 YuusepcanabHbie komnerennuu (YK)

Juctunnuna He GOpMHUPYET YHHUBEPCATbHbBIE KOMITETEHIIUH

1.2.2 Oobémenpodeccuonaibubie komnerenun (OITK)

HepequL TUTAaHUPYEMBIX PE3YJIbTAaTOB O6y'-ICHI/IH 1o

Kommerenmust e —
udp Conepxanue
OIlK-2.1. 3Haer OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCITUTUINH, CBSI3aHHBIE C
npodeccuoHanbHOM e TENbHOCTHIO;
CrocoGen npumensTs OIIK-2.2. YMeeT IpUMEHSATH OCHOBHBIE 3aKOHBI
CCTECTBCHHOHAYHBIC 1 €CTECTBEHHOHAYYHBIX JMCIUILIHH, CBSI3aHHBIC B
OIlK-2 OOIIICHHKCHEPHBIC 3HAHUS, N .
AHATHTHYICCKIC MCTOMB! B npodeccnoHanbHOM e TENbHOCTH;
IPODECCHOHAbHOM IeATETBHOCTH OIIK-2.3. Bianeer HaBbIKAMM NPUMEHEHUS
OCHOBHBIX 3aKOHOB
€CTCCTBCHHOHAYYHBIX OUCHUIIJIMH, CBA3aHHBIX C
podecCHOHATBbHOM IeATEbHOCTHIO
OIIK-3.1. 3naer cmocoObl U3MEPEHMI, 3aITUCH U
XpaHEHUS
PE3YIbTATOB HAOJIOIEHUN, METOIBI 00pabOTKH
u pEJICTaBICHUS AKCIEPUMEHTAIBHBIX
CriocoOeH mpoBoIuTh M3MepeHus: | JaHHBIX;
OI1K-3 u Habmotenus, oopadareBath 1 | OIIK-3.2. YMmeer 00pabaThIBaTh
[PEICTaBIISITh JKCIIEPUMEHTAJIbHBIC JTaHHBIE,
SKCICPUMCHTAJIBHBIC NAHHBIC HHTEPIPETUPOBATD Hu poeCCHOHATBHO

MMPEACTABJIATDH MOJIYYCHHBIC PE3YIIbTATHI,

OIIK-3.3. Bmageer HaBbIKamMu pabOTHI €
U3MEPUTEIIBHBIMU npubdopaMu u
WHCTPYMEHTAMH;

1.2.3 TIpodeccuonanbubie komnerenuun (1K)

TepedeHb MIaHUPYEMBIX PE3YIbTATOB O0YYEHHUS 110

Komnerenuust J—
Iudp Coneprxanue
Cnocoben pazpaboTath IIK-22.1. VYmeer pa3pabarbiBaTh MPOEKTHI
TK-22 MIPOEKTHI 0OHEKTOB 00BEKTOB

npodeccruoHaIbHOM

HpO(I)eCCHOHaHLHOﬁ ACATCIIBHOCTU C YYCTOM
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JIEATEIIbHOCTH c
¢buzuko-
TEXHUYECKUX,
MEXaHHUKO-
TEXHOJIOTHYECKUX,
3CTETUYECKUX,
3PrOHOMHUYECKHX,
IKOJIOTHYECKUX U SKOHOMHYECKUX
TpeOOBaHMIA

y4eToM

(U3UKO-TEXHUUYECKUX TPEOOBAHUI;
[IK-22.2. VYmeer pa3pabarbiBaTh
00BEKTOB

npo(eCCHOHATIBHON JEATENBHOCTH C YYETOM
MEXaHUKO-TEXHOJIOTHIECKUX TPeOOBaHUH;
[IK-22.3. VYmeer pa3pabarbiBaTh MPOCKTHI
00BEKTOB

npo(ECCHOHATBHON JEATENBHOCTH C YYETOM
ACTETHYECKUX, IPTOHOMUIECKUX TPEOOBAHU;
[IK-22.4. VYwmeer pa3pabaTbiBaThb MPOCKTHI
00BEKTOB

npo(eCCHOHATBHON JEATENBHOCTH C Y4EeTOM
9KOJIOTMYECKUX TPEeOOBAHMUIA;

IIPOEKTHI

[IK-22.5. VYmeer pa3pabaTbiBaThb MPOEKTHI
00BEKTOB
npo)eCCUOHANBHON  JIEATEIBHOCTH €  y4ETOM

9KOHOMHUYECKUX TPEOOBAHMIA;

2 MecTo AWCHMIIMHBI
HpOrpaMMal

1.2.5 Komnerennuu MK ITIJIHB (KMK)
Juctunnuna He hopmupyet komnereHiun MK TT/JHB (KMK).

Jucuuriaa (MOZYIb) peaqnu3yercs: B paMKax

1.2.4 TIpodeccuonaibubie komnereHuun npoduis uiu cnenuaausanuu (IKC)
JucuumnnuHa He GopMUpyeT MpodeccroHaIbHbIE KOMIIETEHIIUN MPOQHIIS WIH CTIeHUaTU3aI|H.

(Moaysi1) B CTPyKType o0O0Opa3oBaTeJbHOM

0a30BoOit qaCcTH

(6a30BO#1, BapHaTHBHON MM (aKyJIbTATUBHOI)

OCHOBHO#H TIpoecCHOHAIBHON 00pa30BaTENBHON MTPOrPAMMEL




3 00beMm aucuMmIuHbI (MOAyJ/isA) B 3aueTHbIX eAuHHMLax (3ET) ¢ ykazaHMeM KoOJIM4YeCTBa aKaJeMUYeCKHX W
aCTPOHOMMYECKMX YAaCOB, BblJleJIEHHbIX HAa KOHTAKTHYI0 Pa6bo0Ty 00y4alwIUXCs C npenojasaresieM (Mo BUAaM
y4eOHBIX 3aHATHUM) U HA CAMOCTOATE/IbHYI0 PA6OTy 00YyYaKOLIUXCA

s OYHOM

(0YHOI, OYHO-3204YHON WJIN 320YHOI)

(hopMbI 0OyUEHUS:

DopMBI KOHTPOJIS Bceero Bceero uacos Kypce 1
3ET B TOM YHCIIe Cemectp 1 [18 Hen] Cemectp 2 [18 Hen]
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4 CopaepxaHMe AUCHUIUIMHBI (MOAYJIAA), CTPYKTYPHUPOBaHHOE IO 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.

1.2

Bunpr xumudeckoi
CBSI3M B Pa3IIUYHBIX
TUIIAX COeIUHEHUN

13

OCHOBHBIE KJIACCHI
HEOPTraHUYEeCKUX
COeMHEHUI

Xumuueckas mepmoo

UHAMUKA U KUHemuKka

2.1

OHepreTuka
XMMHYECKHX IPOIIECCOB

2.2

CKOpOCTh XUMHUYECKUX
peakuuii ¥ XUMHUYECKOE
paBHOBECHE

3. Xumuueckue cucmemol

3.1

PactBopbl. MeTonbt
ONHCAaHUN XUMHIECKHUX
PpaBHOBECHI B pacTBOpax
SJIEKTPOIINTOB

3.2

Komnonnnele pacTBOpHI.
CBoiicTBa AUCTIEPCHBIX
CHCTEM

3.3

DNEeKTPOXIMHUIECKHE
cucteMbl. OCHOBHBIE
MIPOLIECCHI,
MPOTEKAOIIHE B
INEKTPOXUMHUYECKHUX
CcHCTEMAaX

UTOIo

14

4 12

6

42

60

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



4.2 Copaep>kaHue pa3jesioB U TEM AUCIUIINHDI

Pazpen 1. Ctpoenue BemiecTs

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

OcHOBHEBIE oeiu 1 3agavv JUCHUIUIMHBI, €€ CTPYKTYypa U CBA3b C NUCHUIIJIIMHAMHA B O6].[ICI71 CHCTEMC
MOATOTOBKH crnernuanucra. CTpoeHune atoMa u nepuogndeckas cucrema [[.1. MenneneeBa. AToMHBIE sifipa U
ux coctaB. M30TOnbl. DIIEKTPOHHBIC 000JIOUKH aTOMOB. XapaKTEPUCTHUKA TIOBEACHHUS 3JICKTPOHOB B aTOMaXx.
KBanToBo-MexaHudeckas MOJIeNIb aToMa. THIbl opOuTanIe U MOPSAIOK 3aMOMHEHUS DIEKTPOHHBIX YPOBHEMH.
[IpaBuno Kneukosckoro. IlpaBuno ['yapma. Ilepmonmmueckass cucrema osnementoB [I.J. Mennaeneesa:
CTPYKTYpa, IepHObl, FPYNIbI, TOArpynnsl. [lonoxkeHne 31eMEHTOB B MEPUOANYECKON cHcTeMe. DIIeMEHTHI:
s, ,p, d, f. Ilepuommueckuii 3akoH. Ilepuoguueckoe H3MEHEHHE CBOWCTB XUMHUYECKHUX DIIEMEHTOB.
Merannuueckre U OKMCIIUTEIbHBIE CBOMCTBA DJIEMEHTOB U IIPOCTHIX BEUICCTB

Tema 1.2 Buasl XUMHUYECKOH CBSI3U B PA3IMYHBIX THUTIAX COCIUHCHUIMA

KonudecTBeHHBIE XapaKTEPUCTUKU CBSA3H: SHEPTHUs, BAJCHTHBIC YTJIbI, JUIMHA W HAPABIECHHOCTH
cBsi3u. OCHOBHbBIE BUJIbI XUMHUECKOW CBSI3U — KOBaJIeHTHas U MOHHAs. [IpocTpaHCTBEeHHash KOHQUTyparus
Moniekyn. Curma, Tu, JOenbTa - CBsI3W. | mOpuam3arus aTOMHBIX opourtaneil. Twumpl TuOpuam3anuu u
crepeoxumusi mMolekysl. KpatHocts cBsa3u. HenonsipHas U mosspHasi cBsi3b. [IoCTOSIHHbIE M HaBeEHHbIE
muroni. DddexkTuBHBIE 3apsibl aTOMOB B MOJNEKyinax. XapaKTepHble OCOOCHHOCTH HWOHHOW CBSI3M:
HEHACBHIIIAEMOCTh U HEHAINPABJIEHHOCTh. MeTraiinueckasi CBA3b. XMMHUUYECKasi CBA3b W CBOMCTBA BEILIECTB.
MexMomeKyIsIpHOe B3aUMOICHCTBHE. DIIEKTPOCTATHIECKOE B3aMMOJICHCTBIE MOJIEKYI. BomopoaHas CBsI3b.
MexmoneKyispHas 1 BHYTPUMOJICKYISIpHAsI BOJIOPOAHAS CBsI3b. KoMIieMeHTapHOCTh

Tema 1.3 OcHOBHBIC KJIACCHI HEOPTAHUICCKUX COCTMHCHII

[IpocTeie coennuenus kucinopoaa. OKCHUIBI: OCHOBHBIE, KUCIOTHBIE U amdoTepHbie. HomeHnkmaTypa
OKCHJIOB. XWMHYECKHE CBOWCTBA W TPUMEHEHHE OKCHUIOB. | MOPOKCHABI OCHOBHBIE U aM(OTEpHEIE.
HomMmenknaTypa u nojgydeHue ruJpoKCUA0B. XUMUUYECKHE CBOMCTBA U TPUMEHEHNE TUAPOKCHUI0B. KHCIIOTHI.
HomenkmnaTypa, momy4ueHne, XMMHYECKHE CBOMCTBA ¥ MpUMeHeHne KucioT. Comu: HopMallbHbIe, KUCIBIE U
ocHOBHble. HomeHknaTypa, monydeHue U CBOMCTBa coyield. I'eHeTmdeckass CBsI3b MEXKIY OCHOBHBIMH
KJIACCaM¥ HEOPTaHWYECKUX COEANHEHUH.

Pazpen 2. Xumuueckasn mepmoounamuxa u Kunemuxa

Tema 2.1 DHepreTrka XUMHYECKUX MTPOIIECCOB.

ONeMEeHThl TEPMOXUMHH. OK30 W SHAOTEPMUYECKHE pEaKUUH. TepMOXMMHUYECKHE YPaBHEHHS.
[lonatue o Termnorax oOpa3oBaHMs BemmecTB. 3akoH ['ecca m crmencTBus U3 Hero. llpuMepsl mpuMeHeHUs
3akoHa ['ecca ams pacuéra TemnoBbiX 3()(HEKTOB Pa3InUHBIX HPOLECCOB. DIIEMEHTHl TEPMOAUHAMUKH. 3aKOH
COXpaHEHMs] JHEPruM. BHYyTpeHHSS »HEPrusi M SHTAIBNMA. OHTAJbNOHS 0Opa30BaHUS XUMHUYECKHX
coequaeHnii. CtaHmaprtHas »HTanbnus. [loHsTHe 00 »HTpormmu. V3MeHeHWe SHTPONUH TPH XUMHYECKHX
mporieccax. CraHmapTHas »HTporusa. OHeprusi ['mb0ca (M300apHO-M30TEPMUYECKHIN MOTEHINA) U e
W3MEHEHHEe IpH XUMHYecKuX mponeccax. CraHmaprHoe u3MeHeHHe dHepruu ['m66ca. Hampasnenue
XMMHYECKUX IporeccoB. YpaHeHue I no0ca-I'ensmronbua. TepMonguHaMuieckue pacyETsl

Tema 2.2 CKOpOCTh XMMHYECKUX PEAKIINM U XHMHUYECKOE paBHOBECHE

CKOpOoCTh XMMHYECKUX PEAKIUil B TOMOT€HHON M T'€TEPOreHHOM cHcTeMax. 3aBUCUMOCTb CKOPOCTH
XMMHAYECKOW peakIMH OT KOHLEHTPALWH pearupyrolinx BEIecTB. 3aKOH JAeicTByrommx Macc. KoHcranTa
CKOPOCTH PEaKLUUH. 3aBHCUMOCTh CKOPOCTH XHUMHUYECKHX PEaKUUi OT TeMmmeparypsl. TemmeparypHbIi
ko3 unment ckopoctu peakuuu. [Ipasuno Bant-I'odda. [Tonsarue o0 sneprernueckom Gapbepe, aKTUBHBIX
YacTULaX M ODHEPruM aKTuBaluu. YpaBHeHHe AppeHuyca. llepexomHoe cocrosiHue (aKTHBUPOBaHHBIN
KoMIIieKc). VIcTHHHAs SHEeprusl akTUBALMU dJIeMeHTapHO! peakuuu. OOpaThMble U HEOOPATHUMBbIE PEaKIUH.
XuMHUECKOe paBHOBECHE B TOMOI'€HHBIX U TeTepOreHHbIX cuctemax. KoHcranta paBHOBecus. CMelneHue
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XUMHUYCCKOI'0 paBHOBECHA. q)aKTOpI)I, BJIMAKOINHUE Ha CMCHICHUC XUMHUYCCKOI'0 PaBHOBCCHUA. HpI/IHHI/IH Jle
IIaTense. MeToapl YIIpaBJICHUA TEXHOJIOI'MYCCKUMMU IIpolecCaMu, OCHOBAHHBLIC Ha U3MECHCHHUE CKOPOCTU U
CMCIICHUN XUMHNYECKOI'0 paBHOBECUA

Pa3znen 3. Xumuueckue cucmemol

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

PaCTBOp])I KaKk TOMOI€HHBbI€ MHOTIOKOMITOHEHTHBIE CHCTEMbI. XHMMHYCCKHE ImpouecCoel IIpu
obpazoBanuu pactBopoB. ConbBaTtanus. ['wapatHas teopus pactBopoB J[.M. MenneneeBa. 'mupatel u
COnbBaThl. M3MeHEHUe SHTalIbIMU U DHTPOIMUHU P PACTBOPEHUU. PacTBOPUMOCTB JKUIKHX, TBEPABIX U
I‘a3006pa3HbIX BCIIECTB B KHUIAKOCTAX. Bmusguue Ha PacTBOPUMOCTb IMPUPOABI KOMIIOHCHTOB pacCTBOpa,
TEMIICpATypbl W OAaBJICHHA. HaCI)IIIIeHHBIe, HCHACBIIICHHBIC W TCPECBIICHHBIC PAaCTBOPLI. Paznuunsie
CTOCOOBI BBIPaXEHUS! KOHIEHTPAIIMM PacTBOPOB M WX B3aWMHBIE Tepecuérbl. Pa3baBiieHHBIE pacTBOPHI
HEANeKTponuTOB. MneanpHbie pacTtBOpbl. Ocmoc. OcmoTudeckoe mAaBieHHe. Teopus pa30aBIEHHBIX
pactBopoB Baurt-I'opda. [laBieHne HaCHIIIEHHOTO Napa-pacTBOpUTENs Haja pacTtBopoM. Jlmarpamma
cocTosiHMS pacTBopoB. [loHmkeHHe naBieHHsa Mapa-pacTBopoB. KosmraTuBHBIE CBOWCTBA PacTBOPOB.
IToBrITIIEHHE TEMIICPATYPhI KUIICHUSA PAaCTBOPOB U IMOHMIKXCHUEC TEMIICPATYPhlI UX KPUCTAJUIM3allN. 3aKOHBI
®pancya-Mapu Payns. MeTojibl onpeiesieHusi MOJIEKYJISIPHBIX MacC pacTBOPEHHBIX BellecTB. Kpuockonus u
30yIUTHOCKOTHS

Tema 3.2 Komnougasie pacTBOpbl. CBOHCTBA JUCTIEPCHBIX CHCTEM

Hucnepcubie cuctembl. Kitaccuukaius AUCIEPCHBIX CHUCTEM: [0 pa3Mepy YacTHIl JUCIEPCHON
¢daspl, MO arperaTHOMy COCTOSIHHIO (a3 cucTeMbl. Kilacchl TETepOreHHBIX JMCIEPCHBIX CHUCTEM.
Komnongasie cucremsl. JInodoOHBIE KOMUIOMAHBIE PACTBOPHI (3011H). PacTBOpBI BBICOKOMOIEKYIISPHBIX
coequaennii (BMC) uiau nuodunbhbie kKowtouasl. CoctaB U cTpoeHHe JTHOGOOHBIX KOUIOHIO0B (MHIIEIIA).
JBoitHolt smekTpudeckuii cimoii. CrTpoeHme 3071 wmoamma cepebdpa. Meroapl MOMydeHHUS KOJUIOHTHBIX
pPacTBOPOB: KOHJAEHCAINs, OUCIIEPTUpOBaHME W menTuianus. CBOWCTBAa KOJUIOMIHBIX CHCTEM. MeTompl
OYNCTKH KOJUIOMAHBIX cucTeM. AncopOums u e€ pasHOBHIHOCTH. lcmomb30BaHHWE B TEXHOIOTHYECKHUX
rporeccax

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

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

Kinaccudukanus OBP. Baxueline okucInTeIn 1 BOCCTAHOBUTENN. BiusiHrue cpenpl Ha npoTekanue OBP.
ONEeKTPOHHO-UOHHBIE OaaHCHL. OJIEKTPOXUMHS. IJICKTPOXHMHYECKHe Tporiecchl. I'ereporennsiec OBP.
[lonsTrEe 00 3MEKTPOMHOM IMOTEHIIHaje U (PaKTOPHI, BIUAIONINE HA UX BenuunHy. [loHSITHE O CTaHIAPTHBIX
moTeHIanax. BonopomHslii (CTaHAAPTHEIN) diekTpon. [ampBaHWdYeckue sieMeHTH. Psin HampspkeHui
MetaioB. YpaBHenue HepHcra. KoHLEHTpaUHOHHBIE 3JIEMEHTHI. TOIUIMBHBIE 3JEMEHTBHI. JJIEKTPOJIH3.
ONEKTpOn3 C PAcTBOPUMBIM M HEPACTBOPUMBIM aHOAOM. ODJIEKTPOXUMUYECKUU 3KBUBAJICHT. 3aKOHBI
®apanes. Berxog no Toky. DIEKTPOIUTUYECKOE MONYYEHUE METAIIOB. DJIEKTPOIN3 PACILIABOB.

4.3 Copep>kaHue JIAOOPATOPHBIX PadbOT

Pa3zaen (TeMa) TMCHUTITHHBI Tema 1a0opaTopHOii padoThI

Paznen 1: CTpoeHune BeliecTs

1.1 CrpoeHue BeliecTs Meramibl. @U3nyecKkue CBONCTBAa METAIOB

1.2 BI/I)_'[I)I XHMHYECKOM CBSI3H B PA3JIMYHBIX THUIIAX

o XuMuyeckas CBs3b U CTPOCHUC MOJICKYII
COCIMHCHUU

1.3 OCHOBHEIE KJIaCChbl HCOPraHNYCCKUX XUMHYECKHE CBOMCTBA KHCIOT M OCHOBaHHUH.
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Pa3nes (Tema) AMCHUILINHBI Tema n1a0opaTopHoii padoThI

COCIMHCHUM. CTCXI/IOMCTpI/I'-ICCKI/IC paCIIéTLI u | I'eneruueckas cBsI3b MCXKIY OCHOBHBIMH KJIaCCaMH
KOJINYCCTBCHHBIC 3aKOHBI XUMHUH HCOPraHN4CCKUX COG)II/IHGHI/II\/'I

Pazgen 2: XumMn4yeckasi TEPMOAMHAMHUKA 1 KHHETHKA

@akTOphl, BIMAIOLUIME HA CKOPOCTh XHUMHYECKUX
2.1 DHepreTuka U KWHETHKA XUMUYECKUX TPOIIECCOB

peakuui
2.2 DHepreTvKa XMMHUYECKUX TPOLIECCOB Koppozus meraninos
2.3 X¥MMHY€ECKOE PABHOBECHE XHUMHUUYECKOE paBHOBECHE

Paspnes 3: XUMHUYECKHE CHCTEMBI

3.1 PactBOoprl. Meroasl omnucaHui xumuueckux | IIpuroroBneHue pacTBOpoOB pa3IM4YHON
PaBHOBECHUI B PACTBOPaX 3JIEKTPOIUTOB. KOHIIEHTpauui
3.2 'maponus coneit HonHoe npoussenenue Bojbl. ['uiponus comnei

KayecTBeHHBII W KOJIWYECTBECHHBLIM  aHaINU3
3.3 PactBopsl
KaTUOHOB U aHUOHOB

4.4 CopeprkaHue NPAKTUYECKUX 3aHATHMI
JlucrumiauHa He IpeIyCMaTpUBAET MPAKTHIECKUE PAOOTHI

4.5 KypcoBas pa6oTa

JlucuuiinHa He MpeaycMaTpuBaeT KypcoBYIO paboTy.

4.6 KypcoBoil npoeKT
HI/ICHI/IHHHHa HC IIpEAyCMaTpuBacT KprOBOfI IIPOCKT.

4.7 CamocrosTe/ibHas pa6oTa. KOHTpoJ/Ib caMoCTOATE/IbLHOH Pa60OThI

B camocTosTensHy0 padoTy CTyleHTa BXOAMT MOATOTOBKA K 3aHATHUAM IO JUCLUIUIMHE IMyTEM H3y4YCHUS
TEOPETHYECKOI0 MaTepuana IO MCTOYHHKAaM, YKa3aHHbBIM B IIEpeYHE OCHOBHOW M JIONOJHMUTEIBHON
JIUTEPATYyphl, BHINOIHEHUE JabopaTopHBIX padot, odopmieHue nabopaTopHbIX padOT M MOATOTOBKA K HX
3alIuTe.

KOHTpOJ'IB CaMOCTOSITEIIbHOMN pa6OTLI OCYIICCTBJIACTCS B XOAC J'Ia60paTOpHI:IX 3aHITHH.



4.8 HHTepaKTHUBHbIE POPMBI 0OyYEHUSA
B mpouecce OCBOCHHUA I[aHHOI>'I ylle6HOI71 AUCHUILIMHBI HMHTCPAKTHUBHBIC (I)OpMI)I HCIIOJIB3YIOTCA IIpU
HU3YUYCHHU CICAYIOMIUX TEM.

KonunuectBo
Pa3nen (Tema) 1M CUMILINHBI 4acoB
0O 03 3
Paznen 1. CTpoeHue BemecTs 2
Pasnen 3. XuMunyeckast TepMOIMHAMUKA U KHHETHKA 4
Paznen 8. Xumudeckue cucTeMbl 2
Hroro 8

5 ®@oHg OLEHOYHBbIX CpPeACTB [AJiA MNpPOBeAEeHUs MNPOMEXYTOYHOM
aTTeCcTal My O0y4YaKIUXCA 0 AUCHUIIMHE (MOAYJII0)

5.1 OnucaHue mnoKasaTeJlel M KpUTepUeB OLeHUBAaHUSA KOMIIETEHIUH,
ONHMCaHUe LIKAJI OlleHUBAaHUA

Iloxazartesnun
Onucanue mokasareis

OLeHHBAHUS
OOyuaeMBIii ~ AEMOHCTPUPYET CIIOCOOHOCTH K IOJHOH  CaMOCTOATENBHOCTH
(momycKkaroTcsl KOHCYNIBTAIMU € HpernofaBaTeieM [0 COMYTCTBYIOIIMM BOIPOCaM) B
BBIOOpPE Crmoco0a pelleHHs HEU3BECTHBIX MM HECTAaHIAPTHBIX 3aJaHMil C
UCIOJIB30BAaHUEM 3HAHWM, YMEHHMII M HaBBIKOB, HOJNYYEHHBIX B XOIE MPOBEICHUS
OueHka «OTIHIHO» OCBOGHHUS MUCLMIUIMHBI, CIIEIyeT CYHUTaTh KOMIIETEHLHUIO C)OPMHUPOBAHHOH Ha
(3auTeHO) BBICOKOM ypoBHe. [IpucyrcrBue copMHUpPOBaHHON KOMIIETEHIIMK HA BHICOKOM YPOBHE

03HAYaeT CIOCOOHOCTh CTYAGHTa K €¢ MalbHEHIIeMy CaMOpPa3BHTHIO M BBICOKOIL
QNANTUBHOCTH  NPAKTHYECKOrO0  INPHMEHEHHS K  H3MCHSIOIMMCS  YCIOBHSM
npodeccroHaNnbHOM 3a/1a4n.

OOyuaeMBIii JIEMOHCTPUPYET CaMOCTOSTEIbHOE NPHUMEHEHHE 3HAHUHA, yMEHHHA U
HaBBIKOB IIPH pEUICHUM 33JaHUH, aHAJOTWYHBIX TEM, KOTOpPBIE IPEIOCTABIILI
IperoaaBaTens NpH MOTEHIHATIbHOM (OPMHUPOBAHHM KOMIIETCHIMH, MOATBEPIKAAET
Hanmmyue C(HOPMHUPOBAHHOM KOMIIETEHIMH, IpHYeM Ha Oojee BBICOKOM YpPOBHE.
Hammune ~ chopMupoBaHHOH ~ KOMIIETEHIMH ~ Ha  IIOBBIIIGHHOM  YpPOBHE
CaMOCTOSITETHFHOCTH CO CTOPOHBI 00y4aeMOro IpH €€ MPaKTUIECKOH AEMOHCTPALNH B
XOZie pELICHUs] aHAJOTMYHBIX 3aJaHUH CIEAYyeT OIEHUBATH KaK IOJMIOKHTEIBHOE U
YCTOWYMBO 3aKPEIUICHHOE B IIPAKTUYECKOM HABBIKE.

Or1eHKa «XOPOLIO»
(3auTeHo)

OO0yugaeMbIii JEMOHCTPHUPYET CAMOCTOSTEIFHOCTh B MPUMECHEHUH 3HAHWN, YMEHHH U
HaBBIKOB K DEIICHWIO YYEOHBIX 3a/JaHUH B IIOJHOM COOTBETCTBHHM C 00pasmoM,
JaHHBIM TIperojaBaTeNieM, M0 3aJaHUAM, pEIICHHE KOTOPHIX OBIIO IOKa3aHo
MIPENo/iaBaTeIeM, ClIeyeT CINTaTh, 9YTO KOMIIETEHIMS ChOpMUpOBaHa, HO €€ YpPOBEHb
HEIOCTAaTOYHO  BBICOK. IIOCKONBKY  BBIBICHO Hanmuuue  CHOPMHUPOBAHHOMN
KOMITCTEHIINH, €€ CIEAYET OL[CHUBATH MOJIOXKHUTEIHFHO, HO HA HU3KOM YPOBHE.

Or1eHka
«YIOBIIETBOPUTEIHEHO
(3auteHo)

OOyuaemBIii HE CIOCOOEH CaMOCTOSTENHHO TPOAEMOHCTPHPOBATH HAIMYHNE 3HAHHUN
NPU PEICHNH 3aJaHui, KOTOpble OBUIM IpENCTAaBJICHBI IPENOAaBaTeieM BMECTE C
Ouenka 00pa3loM HX pELICHHUS, OTCYTCTBHE CaMOCTOSITEIbHOCTH B NMPUMEHEHHH YMEHHS K
«HEYIOBIICTBOPUTEIBHO» | MCIOIB30BAHUIO METOJIOB POBEIACHHS IPe/I- JUIUIOMHON IPAKTUKH U HECTIOCOOHOCTh
(He 3a4TeHO) CaMOCTOSITETIbHO ITPOSIBUTH HABBIK ITOBTOPEHUS PEIICHHS NMOCTABICHHOW 3aladl 10
CTaHIapTHOMY 00pa3Ily CBHJETENLCTBYIOT 00 OTCYTCTBHH C(OPMHUPOBAHHOMN
KOMITCTEHIIHH.
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5.2 TunoBble KOHTpPOJIbHBbIE 3aJaHUSA WM HUHbIEe MaTepHaJibl, HE06X0AUMbIE
AJIA OLLeHKH 3HAaHUW, yMEHUU U (U/IM) HABBIKOB, XapaKTEePU3yWIUX ITalbI
dopMuUpOBaHUsA KOMIIETEHILMA B Ipoliecce OCBOEHHMA 00pa3oBaTeJbHOM
nporpaMmal

Kauecmeennviii 6onpoc. yKaxuTe TUIIBI XUMUYECKUX CBSI3EH.

3adaua: CocraBbTe >NEKTpOHHBIC (POpMYJIBI aTOMOB 3y1eMeHTOB. llokakuTe pacmpeneneHue ITHX
aTOMOB 110 KBAHTOBBIM (SHEPTETHYECKUM) STYEKaM B CTAOMILHOM M BO30YKJIEHHOM COCTOSTHUSIX .

3a0aua: OueHUTh BO3MOXHOCTh XUMHYECKOH KOPPO3MM METallla B 33/IaHHBIX YCIIOBHSX, MONOEpHUTE
METO/IbI 3aIHUTHI.

5.3 Hepe‘lEHb BOIIPOCOB AJIA UTOIOBOT0 KOHTPOJIA IO AUCOUIIVYIMHE

1. Crtpoenune atoma. KBaHTOBO-MexaHUYeCKass MOJCNIb aToMa. THIbl OpOUTaNell U TMOPSI0K
3aroHEHUS 3NeKTPOoHHBIX ypoBHEH. [Ipasuno Kineukosekoro. [Ipasuio I'yana. 3anper [laynn.

2. ITepuommueckas cucrema snemeHntoB [[.J1. MenzaeneeBa: CTpyKTypa, HEpUOIbI, TI'PYIIIBL,
noarpynel. [TonokeHne 2IeMEHTOB B IEPUOANYECKON cucTeMe. DJIeMEeHTEH: S, ,p, d, f.

3. Ilepuoanueckuii 3akoH. Ileproguueckoe U3MEHEHNE CBOMCTB XUMUYECKUX 3JIEMEHTOB.

4, Oco0EeHHOCTH KOBAJICHTHOW CBSI3U. HachIIaeMOCTh ¥ HANIPaBICHHOCTh KOBAJIEHTHOHW CBSI3U.
Curma, nu, JelbTa - CBS3U.

5. I'mbpuanzanns atomMHBIX opOurtanei. Tumbl THOPHUIM3AMKM W CTEPEOXMMHS MOJEKYII.
Kpatnocts cBsa3u. [TonsipuzyeMocTb KOBaJIE€HTHOW CBA3H.

6. HMoHHast cBsi3b Kak KpallHUM cioydail mojigpu3alldd KOBAJIEHTHOM CBSI3U. XapaKTepHbIE
0COOEHHOCTH MOHHOW CBSA3H: HEHACHIIIIAEMOCTh M HEHAIIPABJIEHHOCTb.

7. Meraminueckas CBSI3b U CBOMCTBA BELIECTB C METAJUIMUECKOM CBS3BIO.

8. Bomopoanast cBsizb. MexMmonekynsipHas W BHYTPUMOIEKYJIApHAs BONOPOIHAS CBS3b.
Biusinue BoJ1opoIHOM CBSI3U HA CBOMCTBA BEIIIECTB.

9. Xumus s-35memenToB (I rpymma ri1. moarpyrmma).

10. Xumus s-3nmementos (Il rpymma rin. moarpymma).

11. Xumus p-anementoB (11l rpymma rir. moarpymnma).

12. Xumus p-anemerntoB (IV, V rpymma rin. moarpynma).
13. Xumus p-anemertoB (VI-VII rpymnma rin. moarpymma).

14, XapaKTepuCTUKa MTePEXOTHBIX METAJIIOB.

15. Oxcupl: OCHOBHBIE, KHCIOTHBIE M amdorepHbie. HoMeHkIaTypa OKCHIOB. XWMHUYECKHE
CBOMCTBA U IPUMEHEHUE OKCHIOB.

16. I'mopokcunpl ocHoBHBIE M amdorepHble. HomeHknaTypa © mHonydyeHHE THIPOKCHIOB.
XHUMHUYECKHE CBOMCTBA U MIPUMEHEHHE TUAPOKCUIOB.

17. Kucnorel. Homenknarypa, noinydeHue, XdMHUYECKUE CBOMCTBA U IPUMEHEHUE KUCIIOT.

18. Conu: HopManbHbIE, KUCIIbIE U OCHOBHEBIE. [lonydueHue U CBOMCTBA COMNEH.

19. XUMUA KOMIUIEKCHBIX COCIUHECHUHA.

20. XWUMUYECKHE CBOWCTBA TPY30B, IEPEBO3UMBIX CYAaMHU.

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

22. KonuvecTBeHHbIE 3aKOHBI XMMHHU: 3aKOH COXPAHEHHSI MACChl, 3aKOH COXPaHEHHs 3HEPIHH,
3aKOH SKBHMBAJICHTOB M KPaTHBIX OTHOLLIEHUH.

23. Ok30 U sHIoTepMHuueckre peakuuu. [loHsTHE 0 Temiorax oOpa3oBaHMs BELIECTB. 3aKOH
I'ecca u cnencTBus U3 Hero.

24, ONeMeHThl TEPMOAMHAMHUKH. 3aKOH COXpPaHEHHUs HHEpPruv. BHYTpeHHAS »>Heprus u
sHTabus. [loHsaTHE 00 3HTpONMU. MI3MEeHeHHe SHTPONTUH IIPU XUMHUYECKUX MTpoLeccax.

25. Onepruss I'mb0ca (M300apHO-M30TEPMHUUYECKHH MOTEHLUMAN) M €€ HW3MEHEHUE IIpH
XMUMHYECKUX npoueccax. YpaBHenue [ uboca-I'ensmronpua.

26. 3aBHCUMOCTDh CKOPOCTH XMMHYECKOW PEaKIHMH OT KOHIEHTPALMH PEarupyrolluX BELIECTB.
3akoH zelicTByonmx Macc. KoHcTaHTa CKOPOCTH peakuuy.

27. 3aBHCUMOCTh CKOPOCTH XHMHMYECKMX pEaKUUd OT Temmeparypbl. TemmepaTypHbId
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ko3 unment ckopoctu peakuuu. [Ipasuno Bant-I'odda.

28. [Tonsitue 00 SHepreTHyeckoM Oapbepe, AKTHBHBIX YacTHLIAX M DSHEPIHMU aKTHBAIIWU.
VpaBuenue Appenuyca. IlepexomHoe cocrosiHMe (aKTHBUPOBaHHbBIA KOMIUIGKC). VicTMHHas sHeprus
aKTHBAIMU JIEMCHTAPHOU PEaKInu.

29. I"oMoreHHbII 1 TeTeporeHHbld Katanmu3. [IoHsaTHEe 0 MeXaHU3Me KaTATUTUYECKUX MTPOLIECCOB.
Ponp ancopbumm B rereporeHHOM Karanm3e. KaranmnmzaTopbl: JHCIEpCHOCTb, CIIEKaHHE, KaTalIUTHUECKHE
sibl. UHTHOUTOPEL.

30. OOpatumble M HEOOpaTHMBbIC pPEaKIMH. XUMHYECKOS PABHOBECHE B TOMOICHHBIX U
reTeporeHHbIx cucreMax. KoHcranta paBHoBecus. CMmelleHHe XUMHUYECKoro paBHoBecus. [Ipunnumn Jle
[Tarense.

31. PacTBOpel Kak TOMOTr€HHBIE MHOTOKOMIIOHEHTHBIE cucTeMbl. ComnpBaranus. | umapatHas
Teopus pactsopoB JI.11. Menneneesa.

32. PasbagiieHHbBIC pacTBOPHI HEANIEKTPOIUTOB. MieanbHbIE pacTBOPHI.

33. Ocmornueckoe paaBiieHue. Teopus pa30aBieHHbIX pacTBopoB Baut-I'odda. JlaBnenue

HACBIIIEHHOTO TTapa-pacTBOPUTENS HaJ pacTBOpoM. IToHM»KeHNe naBIeHns apa-pacTBOPOB.
34. 3axonsl @pancya-Mapu Pays.

35. Merozap! ompeneneHuss MOJEKYJISPHBIX MacC pacTBOPEHHBIX BemecTB. Kpuockomus u
30YJITHOCKOIHSI.

36. Teopus osnexktponmutndeckoi naucconuanuun C. Appennyca. CreneHb TUCCOIHAINH
3JIEKTPOIUTA U €ro CBSI3b C N30TOHUYECKUM KOA((HUITUEHTOM.

37. CunbHbie U cnabbie 3mekTponuThl. KoHcTaHTa quccoruanuu ciaObix JIEKTPOIUTOB U e€
CBSI3b CO CTEMEHBIO TMCCOIMAINN. 3aKOH pa3baBienns OCTBaNb/Ia U MPeaebl €ro MPUMEH CHHS.

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

40. Bonoponusiii nokazartens pH. Muaukatopel. Huccouuanust Boabl. MIOHHOE NMpOU3BEAEHUE
Bosbl. CTyrneHYaTas AUCCOIMAINS CTIA0bIX AIEKTPOIUTOB.

41. OOMeHHBIE peaKIMu MEXKIY HOHAMH. Y CIIOBHS MPAKTHUYECKOW HEOOpaTHMMOCTH HOHHBIX
peaKIui.

42. I'maponmu3  comeit. Pasmuanple ciygam  rugponm3a. CreneHbs THAponu3a. BrusHue
TeMIepaTypsl U KOHIIEHTPALlUY Ha CTeNeHb ruaponn3a. KoncranTta ruaponusa.

43. AncopOrus u €€ pa3sHOBUIHOCTH.

44, Hucniepcubie cucrembl. Kiaccudukanus. Kimacchl reTeporeHHbIX TUCTIEPCHBIX CUCTEM U MX
XapaKTEepPUCTHKA.

45, Kommonanasie cucrembl. JImodoOHBIe W THOGUIBHBIC KOUIOMAHBIE pacTBOphl. CocTtaB u
cTpoeHune JTMO(HOOHBIX KOJIIOUIOB (MHIICIIIA).

46. Meroap! mody4deHHs] KOJUIOMAHBIX PAcTBOPOB: KOHACHCAINH, TUCIEPTHPOBAHUA W TIENTH-
3aInu.

47. ArperatuBHas  yCTOWYMBOCTH JHOGOOHBIX  KoutonnmoB. Koarymamus  mrodoOHBIX

KOJIJIOUOB. (DaKTOpLI, BBI3BIBAIOIIUE  KOAryJIsAlHIO. Mexann3M W KHHETHKA KoaryJjisuuu 30JICH
SJICKTPOJIUTaMU.

48. CBoiicTBa KOJUIOMAHBIX CUCTEM. JIBOMHOH SJEKTPUUECKUI CIOM U DIIEKTPOKUHETHUECKUE
SIBIICHUS. DIIEKTpodopes U 37eKTPOoCcMOC.

49. Kunerndeckas ycroitanBocts 3omeit. Cenumentanus. Auddysms.

50. OxucnurensHO-BoccTaHoBUTENbHBIE peaknnu (OBP). Knaccuduxammst OBP. Baxkneitmme
OKHUCIIMTENU U BOCCTAaHOBUTENH. BnusiHue cpenpl Ha nporekanue OBP.

51. laneBanuyeckue snemeHThl. YpaBHeHue HepHcta. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE
MOTEHLIHAJIbI.

52. ONeKTpOoNIN3 PacTBOPOB H 3NEKTPOIIU3 PACIUIABOB COJEH.

53. OcHOBHbBIE BHBI KOPPO3HMHU. DJIEKTPOXUMHUYECKAsi KOPPO3Usl METaIOB. MeTonbl 3aIinThl
METaJJIOB OT KOPPO3HH.

54. Crpoenne u knaccuuranust monumepoB. MoHomepsl. Onuromepsl. ['eomerpudeckas
(hopma MakpoMoJIeKysl. [ 'OMONIOIMMEpHI U TeTEPONIOIUMEPHI (COMOIUMEPBI).

55. TepmonnacTuynble u TEpMOPEAaKTUBHBIE MOJMMEDHI. ITonucTtupon.
deHondopManbIeTHAHBIE CMOJIBL.

56. Peaknuu nonuMepu3anuy U peakuuy IOJINKOHCHCALIH.

57. CBoiicTBa MOJIUMEPOB.

58. Kayuykn: HaTypalbHbIi W CHHTETHYECKMH Kaydyku. Bugpsl, cBoiictBa. Pe3una.

Bynkanuzanus kaydyka.
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59. BonokHna: HaTypanbHbIe, HCKYCCTBEHHBIE, CUHTETHYECKHE. BUIbI CUHTETMUECKUX BOJIOKOH.
Crioco06sb! popmoBanus. OTaenbHble npeacTaButend. JlaBcan. Kanpon.

60. AMHHOKHCIIOTHI, OCITKU: CTPYKTYpa, QYHKINHU B IPUPOJE.

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

62. [Nonucaxapuapl: Kpaxmas, ILIeI0n03a, HHyauH. CocTaB W CTPOEHHE, OCOOEHHOCTH
Kpaxmaja U IeJII0JI03bL.

63. KauecTBennsblit aHamm3. XuMHUYECKHE U HHCTPYMEHTAIBHBIC METO/IbI aHAIM3a

5.4 MeToauyecKkue peKOMEHJAalMHU K NPOBEAEHHI0 MTOTrOBOr0 KOHTPOJISA IO
JAUCIHUIIINHE

Ha uTOroBbIil KOHTPOIL BEIHOCUTCS YUeOHBIN MaTepHall, pACCMOTPEHHBIN Ha JISKIIMOHHBIX U JIAOOPATOPHBIX
3aHATHAX, @ TAKXKE TEMBI, KOTOPBIE OBUIH MPEUIOKEHBI TSI CAMOCTOSITEILHOT'0 U3yUEHUSI.

@opMOl TPOBENEHHUS HUTOrOBOTO KOHTPOJISI MO JaHHOM JUCHMIUIMHE SIBJISETCA 3K3aMEH, KOTOPbIi
MIPOBOJIUTCS B YCTHOM (hOpME C MCIOIb30BAHUEM OMJICTOB, COACPIKAIIUX TEOPETHUYECKYIO U MPAKTHYECKYIO
yacTh. Takxke JIOMYyCTUMO MPOBEICHUE UTOrOBOIO KOHTPOJIS B NHcbMeHHOU (opme. O dopme npoBeneHus
HATOrOBOI'0 KOHTPOJISI CTYIEHTHI JOJDKHBI ObITh OIOBEIIEHBI 3a0J1arOBPEMEHHO.

Bo Bpems mOATOTOBKY K OTBETY Ha YK3aMEHE HCIIOIb30BAHUE CIIPABOYHON JIUTEPATYPhI HE TOMYCKACTCS.

6 IlepeyeHb OCHOBHOW M /[OINOJIHUTE/JbHOM YYeOHOM JIMTepaTyphl,
He00X0AMMOH /i1 0OCBOEHUS AUCLHHUIIJIUHBI (MOAY/IA)

6.1 OcHOBHas y4yeOHas JiUTepaTypa

1. T'nunka, H. JI. 3agaun u ynpakHeHus 1o oOrield xumuu : y4ueO.-mpakT. nmocodue / H. JI. I'nunka ;
mox pen. B. A. Ilonkosa, A. B. babkoa. — 14-e uzn. — M. : UzparensctBo FOpaiit, 2018. — 236
C. - Pesxum J0cTyma: https://biblio-online.ru/book/42CADAEQ-F729-47F0-BD2C-
9BF1FA027806/zadachi-i-uprazhneniya-po-obschey-himii

2. Tnwunaka, H. JI. O6mas xumus B 2 T. Tom 1 : yueOHUK Juis akagemudeckoro OakamaBpuara / H. JI.
I'muuka ; nmox pen. B. A. IlomkoBa, A. B. BabkoBa. — 20-¢ u3m., mepepa®d. u mom. — M. :
N3natensctBo FOpaiit, 2018. — 353 c. - Pexxum goctyna: https://biblio-online.ru/book/736D053E-
E77C-4726-8CC5-F8E756E674A5/0bschaya-himiya-v-2-t-tom-1

3. I'munxka, H. JI. O6mas xumus B 2 1. Tom 2 : yueOHUK 11 akagemudeckoro Oakamaspuarta / H. JI.
I'mmaka ; mox pen. B. A. IlomkoBa, A. B. babkoBa. — 20-e u3m., mepepabd. u morm. — M. :
W3natensctBo FOpaiit, 2018. — 379 c. - Pexxum poctyna: https://biblio-online.ru/book/EBE718FD-
189B-494E-A633-DCAT7F607FCC9/obschaya-himiya-v-2-t-tom-2

4. JlenucoBa, E. C. Ananutndeckas xumus : yaeonoe mocobue / E. C. Ilenucosa. - Omck : OUBT,
2011. - 162 c. - Pexxum moctyma: http://liboivt.wixsite.com/biblioteka

5. Jenucosa, E. C. Koncnekr neknunii o aucuurumae "Xumus" : yaednoe nocodue / E. C. Jlenucosa.
- Omck : OUBT, 2009. - 165 c.- Pexxum noctyna: http://liboivt. wixsite.com/biblioteka

6. [eprauesa, .H. I'maponus coneit : yuebnoe nocodue / M. H. [eprauesa. - Omck : OUBT, 2011. -
25 c.- Pexxum nmocryma:http://liboivt.wixsite.com/biblioteka

7. [eprauesa, . H. Xumus nonumepos : yuedHoe nocodue / . H. leprauesa. - Omck : OUBT, 2011.
- 82 c.- Pexxum nocrtyma: http://liboivt.wixsite.com/biblioteka

8. 3amaum u ynpakHeHus 1o od1ei xumun : yuebnoe nocodue / mox pen. H. B. Koposuna. - 4-e u3n.,
niepepad. - M. : Beiciast mkona, 2008. - 256 c.
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6.2 Jlonmo/iHMTe/bHASA y4YeOHasa JuTepaTypa

1. Bonkos, B. A. Beimatommecs xumuku mupa : Ouorpaduueckuii cmpas. / B. A. Boixos, E. B.
Bownckuii, I'. Y. Ky3nenosa. - M. : Beicmas mixona, 1991. - 656 c.

2. Tenppman, M. U. Komnonanass xumusi: yueonuk / M. WU. Tenspman, O. B. Kosanesuu, B. II.
ocTpatoB. - 5-¢ wm3m., crep. - CII6. : Jlaws, 2010. - 336 c.- Pexum jgocryna:
http://e.lanbook.com/view/book/4029/

3. Jlenucosa, E. C. Meroauueckue yka3aHus K KOHTPOJIBHBIM pabotraM 1o aucuuiuimae "Xumus" / E.
C. Henucosa. - Omck : OUBT, 2009. - 60 c.- Pexxum goctyma: http:/liboivt.wixsite.com/biblioteka

4. Jlenucora, E. C. Meroauueckue yka3zaHus K JJAOOpaTOpHBIM paboTam 1o aucuurinie "Xumus" / E.
C. Henucosa. - Omck : OUBT, 2009. - 26 c.- Pexxum gocrtyma: http:/liboivt.wixsite.com/biblioteka

5. [eprauera, M. H. MeTonuueckre yka3aHusl M0 W3YUCHHUIO JUCIUIUIMHBI "XuMus" : I CTyJICHTOB
OYHOT'0 ¥ 3a04. 00yueHus Bcex crnenuansHocted / M. H. Jleprauesa. - Omck : OUBT, 2009. - 28 c.-
Pexxum mocryna: http://liboivt. wixsite.com/biblioteka

6. Jeprauepa, WM. H. Xumus. Tectsl mis noAroroBku k denepaqbHOMY HWHTEpHET-3K3aMeHY : cO.
tecroBbix 3amanmii / W. H. [eprawesa. - Owmck : OHBT, 2011. - 88 c.- Pexum
nocryma:http://liboivt.wixsite.com/biblioteka

7. Xumus: yueOnuk/[non pen. JI. H. Bmunoma].- CIIb.: Jlamp, 2012. - 480 c.- Pexxum nmocryna:
http://e.lanbook.com/view/book/4040/

6.3 IlepuoauyecKkue U3ZaHUA

31. Xumus n xu3ab - XXI Bek [Tekcr] : HAyIHO-TIOMYJSPHBINA XypHAI. - M. : XuUMHS U KU3Hb, 1996 - . -
Bexogut exemecsuno. - ISSN 1727-5903

7 IlepeyeHb pecypcOB MHPOPMAIMOHHO-TE€/IEKOMMYHHMKALLUOHHOU CeTH
"UaTepHeT" (Hasiee - ceTb "UHTEepHeT"), HEOOGXOAUMBIX AJISI OCBOEHUS
AUCLUILUIMHBI (MOAYJIs)

1. DOnexrponnas  Oubnuoreunass cumcremMa  «Jlamp»  [DOmexTpoHHBIH  pecypc]. —  Pexum
nocryma:https://e.lanbook.com/

2.  Hayunas snextponHas O6ubmamoreka [DnekTpoHHBIH pecypc]. — Pexxum mocrtyma: https://elibrary.ru/
3. Marematnuecknii  moptran  «EqWorld»  [OnmektponHbiii  pecypc]. — Pexum  mocryma:
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm

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

8 IlepeyeHb HHQPOPMALMOHHBIX TEXHOJIOTUH, HMCHOOJIb3yeMbIX MNpPHU
OCyILleCTBJIEHMM 00pa30oBaTe/JIbHOr0 Mmpouecca MNo JUCLUIIUHE
(Moay/10), BKJKWYAsA MNepedyeHb MPOrPAaMMHOr0 oGecleYeHUus U
MHQPOPMALMOHHBIX CIPABOYHBIX CHCTEM (IIPU HEOOGXOAMMOCTH )

1. MS Excel. MaremaTnyeckue BEIUUCIEHUS
2. Matlab. MartemMaTuuecKkue BEIYACIIEHNS
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9 OnucaHve MaTepUAJIbHO-TEXHUYECKOM O6asbl,

OCyIIleCTBJ/ICHH A
(Moaymi0)

00pa30BaTEJIbHOIO

mpouecca

He0o0X0AMMOH /1A

mo AUCIHUIIJINHE

n/n

HaunmenoBaHnue Buaa
o0pa3oBaHMsi, YPOBHSI
odpa3oBanus, npogeccuu,
CIEeUHATBLHOCTH, HANTPABJIEHUS
MOATrOTOBKHU (151
npogeccuoHaILHOro
odpa3oBaHusi), NOABUIA
JOTOTHUTEJILHOT 0
o0pa3oBaHusi

HaumeHnoBanue 060py10BaHHBIX y4eOHBIX
Ka0MHeTOB, 00LEKTOB 1151 IPOBEACHUS
NMPAKTUYECKUX 3aHATHH, 00bEKTOB
(usnyeckoii KyJbTYpbI H CIIOPTA €
nepevyHeM OCHOBHOI0 000pya0BaHuUsI

Anpec (MecTONoJI0KEHUE)
Y4eOHBIX KAOMHETOB, 00HEKTOB
JJIs1 IPOBeJeHUs] NPAKTHYECKHX
3aHATHIi, 00bEKTOB (pU3HYECKOIl

KYJBTYpBI H CHIOpTa (C
YKa3aHHeM HOMepa NMOMelIeHMsI
B COOTBETCTBUH € JOKYMEHTAMHU

010pO TeXHUYECKOit
MHBEHTAPU3ALIMU)

15.15

Xumus

YueOHas ayauTOpus AJIsl TPOBEACHUS
3aHATUH JIEKIIMOHHOT O THUIIA: YUE€HHYecKas
mapra - He MeHee 42 IT., CTOJ
MpenoaaBaTeNbCKUil - He MeHee | mT.,
JocKa y4eOHasi - He MeHee | 1T., 9KpaH
MPOEKIIMOHHBIN - He MeHee | mT., cTya -
He MeHee 84 MIT., paMKy IOPTPETHBIE - HE
MeHee 23 1mT.

644099, r.Omck, yn. lBana
AnexkceeBa, 1. 2 (NeNe
22,23,24,25 Ha MO3TaXKHOM
wiane (111), 5 atax)

JlaGopaTopust XuMuK: ydeOHas mapTa - He
MeHee 13 mT., CTON mpenogaBaTenbCKui -
He MeHee 2 IT., I0cKa ydeOHas - He MeHee
1, 3KpaH NPOEKUMOHHBIN - He MeHee | miT.,
CTYJI - HE MeHee 26 IIT., paKOBHHA - HE
menee 1 mr., mkad - He meHee 2 mr.,
yueOHbIe TUIAKaThl B paMKaXx - HE MeHee 5
HIT., BBITSDKHO# 1ikad -He meHee 1 mwiT.,
- MeTayuueckuii mkad -He mexee 1 wir.,
celi¢ - He MeHee | WIT., IUIAKATHUIIA - HE
MeHee | mT., yaeOHbIE CTEH/IBI -HE MEHEe
4 1., yaeOHbIe IIaKaThl -He MeHee 21
IIT., XUMHUYecKas rmocya - ne menee 30
IIT., XUMHYECKUE PEAKTHBHI - HE MeHee 53
IIT., XUMHYECKOE 000pyIOBaHHE - HE
MeHee 21 miT.

VYueOHasi ayquTOpUs AJIsI IPOBEICHUSI
TPYIIIOBBIX U HHAWBUIYAIbHBIX
KOHCY/bTAIMi: ydeOHas mapra - He MeHee
13 mT., cTONM MpEenoAaBaTEeNbCKUN - HE
MeHee 2 IIT., JocKa yueOHas - He MeHee 1,
9KpaH MPOCKIUOHHBIH - He MeHee | miT.,
CTYII - He MeHee 26 IIT., paKOBHHA - HE
meHee | mT., mKkad - He MeHee 2 mT.,
yueOHbIC TUIAKAThl B PaMKax - HE MeHee 5
IIT., BBITSDKHOW KA -He MeHee | miT.,

- MeTaJDTdeckni mKkad -He MeHee | mr.,
ceii - He meHee | mIT., IITaKaTHUIA - HE
MeHee | mT., yaeOHbIe CTeH/IBI -He MEHee
4 1mT., yaeOHbIe IIaKaTH -He MeHee 21
1UT., XUMUYECKas nocyaa - He meHee 30
IIT., XAMUYECKUE PEaKTUBHI - He MeHee 53
IIT., XAMUYECKOe 000PYyIOBaHHUE - HE
MeHee 21 mr.

644099, r.Omck, yi. IBana
Aunexceena, 1. 2 (NeNe 48,49 Ha
nmostaxHoM 1iane (111), 4
3TaXK)
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YuebHas ayauTOpUs JJIsl IPOBEACHUS
TEKYILET0 KOHTPOJIS U MIPOMEKYTOUHOU
aTTecTalyu: ydaeOHas rmapTa - He MeHee 13
IIT., CTOJI IPENO/aBaTEIbCKUN - HE MEHEE
2 mr., TocKa yueOHas - He MeHee 1, 9KpaH
MPOEKIMOHHEIN - He MeHee | miT., cTyi -
He MeHee 26 IIT., pakoBHHA - HE MeHee |
IT., mKag - He MeHee 2 MIT., y4eOHbIe
IUTaKaThl B paMKax - He MeHee 5 1IT.,
BBITSDKHOH mikad -He menee 1 miT.,

- MeTajuTueckuii mkad -He menee 1 mwir.,
celi¢ - He MeHee | mIT., IUIAKATHUIIA - HE
MeHee | mT., yaeOHbIE CTEH Bl -HE MEHEe
4 mr., yaeOHbIe TUIaKaThl -He MeHee 21
IT., XUMHYECKas rocynaa - He menee 30
IIT., XUMHYECKHE PEaKTUBHI - HE MeHee 53
HIT., XUMHYECKOE 000pyI0BaHHE - HE
MeHee 21 mT.

[TomemeHue a5t CaMOCTOATENBHOM
paboThI: OrepaoHHas cucTemMa
Windows, maker nporpamm Microsoft
Office, CIIC Koncynbrant [TJIFOC,
I'"APAHT, nocka - He MeHee 2 IIT., SKpaH -
He MeHee 2 1T., mKad - He MeHee 2 T,
cTeHpl - He MmeHee 10 mT., cTon - He
MeHee 43 1T., CTyN - He MeHee 48 mT.

644099, r. Omck, yn. lBana
AnexkceeBa, 1. 2 (NeNe 52,
53,54,55 Ha mo3Ta)KHOM ILIaHE
(11D), 3 atax)
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