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1. O01mue moJ10KeHu s

JNucnuminaa «XuMUsD» OTHOCUTCS K OCHOBHOHM 4acTh ydeOHOro miiaHa Oyioka 1, BXOJsmiero B
coctaB oOpa3oBaTelbHOM ITporpamMMmsl Beiciiero oopazoBanus 29.03.03 «TexHonorus noJmrpadudecKoro
¥ YIIAaKOBOYHOTO MPOU3BOACTBA» (MpOoduiib — TEXHOIOTHS U AU3aiH YIIAKOBOYHOT'O IPOU3BOJICTBA).

HopmatuBHO-MeTOIMYecKoi 06a30i 11 pa3paboTku paboyeit mporpaMMbpl y4eOHOW TUCIIUTTAHBI
«XHUMHS» ABISIIOTCS:

o ®denepanbHblii 3akoH «O0 oOpazoBanuu B Poccuiickoit denepanuny», YTBEPKICHHBIA MpPUKa-
30M MuHoOpHayku PO No 273-D3 ot 29.12.2012;

o [IIpuka3z MunobOpuayku Poccum Ne 245 ot 06.04.2021 r. O6 yTBepKIeHUH TOPSIIKA OpTaHHU3a-
UM U OCYIIECTBJICHUS 00pa30BaTENbHON AEATENIBHOCTH MO 00pa30BaTENbHBIM MPOrpaMMaM BBICIIETO
oOpa3oBaHus - mporpaMMam OakaliaBpuaTa, porpaMMaM CHelralInTeTa, IporpaMMaM MarucTpaTyphl.

o @enepalibHBIN rOCYIapCTBEHHBI 00pa30BaTENbHBIN cTaHAAPT BhICIIero oopazoBanus (OI'OC
BO) no nampasnenuto noaroroBku 29.03.03 «TexHonorus nmonmurpaduyeckoro U ynakoBOYHOTO MPOHU3-
BOJICTBa» (YpoBeHb OakanaBpHuar), yTBepKIECHHBIN MpukazoM MuHHCTEepcTBa 00pa3oBaHus U Hayku PO
Ne 960 ot 22.09.2017;

e YueOHBIC IJIaHBI 00pa30BaTEIHLHON MPOTPaMMBI BhIcIIero oOpasoBanus Hanpasienus 29.03.03
Texnonorus nonurpaguueckoro U ynakoBOYHOTO MPOU3BOJICTBA (Mpodmiib — TeXHONOTHs U IHU3aiiH yrna-
KOBOYHOT'O ITPOM3BOJICTBA)., TIOJTOTOBKH OaKajIaBpoOB [0 OYHOU U 3a09HON (hopmam oOydeHus, 0100peH-
Helii YuensiM coBetoM YIJITY (mporokonm Ne3 ot 16.03.2023), ¢ OOMONHEHUSAMU U H3MEHEHHSIMH,
YTBEPKACHHBIMU Ha 3aceqaHuu YueHoro cosera YIJITY (mpotokon ot 20.04.2023 Ne4), BBeleHHbIMU
npukazom YIJITY or 28.04.2023 Ne302-A.

OO0yuenwne o oopazoBarenpHOU mporpamme 29.03.03 «TexHomorus monurpaguueckoro u ynako-
BOYHOT'O MPOU3BOACTBa» (Mpoduib — TexHOoIorus u qu3aifH YakOBOYHOTO MPOM3BOJACTBA). OCYIIECTB-
JISI€TCsl Ha PYCCKOM SI3BIKE.

2. llepevyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00YUeHHS MO JUCHHUILINHE, COOTHECEHHBIX ¢ IUIAHUPYe-
MBIMH pe3yJibTATAMHU OCBOEHHS 00pa30BaTe/ILHOMH MPOrpPaMMbl

[TnanupyembIMH pe3yiabTaTaMu 00y4eHHsI O AUCLUIUIMHE SBISIOTCS 3HAHUS, YMEHUs, BIaJJCHUS
W/WIH ONBIT JIEATENbHOCTH, XapaKTepU3YIOLIUe 3Talbl/ypoOBHU (OPMUPOBAHUS KOMIIETEHIMIN 1 obecre-
YHMBAOLIUE JOCTH)KEHHUE IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS 00pa30BaTEeIbHON MPOTrPaMMBI B LIEJIOM.
Leab ocBoeHMs TMCUMIVIMHBI — NOJyYE€HUE 3HAHUW O CTPOEHUU BEILIECTBA, MPUPOJE XHUMHUE-
CKOH CBSI3M M CBOMCTBAaX pa3iIM4HbIX KIACCOB XMMUYECKHX JIEMEHTOB, COEIMHEHNH, BELIECTB U MaTEpH-
aJIoB, M MPUOOpETEeHHE MPAKTUUYECKUX HABBIKOB MO M3YYEHHUIO U XMMHUYECKOMY aHAJIN3y Pa3IU4HbIX Be-
LIECTB OKPYXKAIOIIEr0 MUpa, MPUMEHEHNE MOJIYYEHHBIX 3HAHMUN JJI ONMCAHMS TEXHOJOTMYECKUX IpO-
LIECCOB, MMPOUCXOIAUINX B OKPYKAIOIIEM MHUPE.
3agauyu AMCHMILINHBI:
— 3QJI0KUTh OCHOBBI 3HAHUM O CTPOEHUM BEIECTBA, IPUPOJEC XUMHUECKON CBA3U U CBOMCTBAX pas-
JIMYHBIX KJIACCOB XMMUYECKUX JIEMEHTOB, COEIMHEHNH, BEIIECTB U MAaTEPUAJIOB;
— HAY4YUTh UCII0JIb30BaTh OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH JJIsi IPOrHO3UPOBAHMSI U ITPOBE-
JEHUS] XUMUYECKUX DKCIIEPUMEHTOB;
— HAy4YUTh NMPOM3BOAUTH AHAIM3 M OO0pabOTKY MOJYUYEHHBIX PE3yJIbTaTOB, MCIOJIb30BAaTh MeXa-
HU3MBI XUMUYECKUX PEAKLUH, IPOUCXOIALINX B TEXHOJIOTMUECKUX MPOLIECCAX U OKPY/KAIOIIEM MUDE;
— YIEeNUTh BHUMaHue (OPMUPOBAHUIO HAYYHOTO MBIIICHUS;
— pa3BUTh HABBIKK PabOTHI C XUMHUUYECKUMH BEIIECTBAMH, XMMUYECKOH MOCYA0H, MpruOopaMu 1
o0opyI0BaHUEM;
— JlaTh NPEJCTABIEHNE O TOKCUYHOCTH TE€X WJIM MHBIX BEIIECTB U MPOLYKTOB, C KOTOPHIMHU BO3-
HUKHET HE0OXOJMMOCTh paboTaTh B CBOEH MpodeccuoHaNbHOMN JAeITEIbHOCTH.
IIponecc n3yyeHnsi AMCHMILVIMHBI HANPaBJieH Ha (popMupoBaHue ciaeayoueii odmenpodeccu-
OHAJILHOW KOMIICTEHIIUM
OIIK-1 CrnocobeH u3yuyaThb, aHAJIM3UPOBAThH, HMCIOIB30BaThb MEXAHU3Mbl XUMHUECKUX PEAKIIMH,



MPOUCXOAANINX B TEXHOJOTUYECKUX MPOIECCaX M OKPYKAIOIIEM MHUPE, OCHOBBIBAsICh HA 3HAHUSIX O CTPO-
€HUH BEILECTBA, MPUPOJE XUMUYECKOU CBSI3U U CBOMCTBAX PA3JUYHBIX KJIACCOB XMMUYECKUX 3JIEMEHTOB,
COCIMHEHM, BEIIECTB U MATEPUAJIOB.

B pe3yabTare uzy4eHnusi AUCUUNIMHBI 00YYAKO MM CS T0JI5KEH:

3HATD:

— OCHOBHBIE XMMHUYECKHE 3aKOHbI U 3aKOHOMEPHOCTH MPOTEKAHUSI XMMUYECKUX IMPOIIECCOB, B3au-
MOCBSI3b COCTaBa, CTPYKTYPBI, CBOMCTB M PEAKIIMOHHON CIIOCOOHOCTH XMMHUYECKHX BEUIECTB; O XUMUYE-
CKMX CBOMCTBaX OCHOBHBIX KJIACCOB COEAMHEHHUI U METOJaX UX MOJy4CHUS;

yMeTh:

— HMCIOJIb30BaTh OCHOBHBIE 3aKOHOMEPHOCTU MPOTEKAHUS XMMHUYECKUX PEaKIUMH MpU U3YyUYECHHH U
aHaJIM3€e COCIMHEHUH, BEIIECTB U MAaTEPHUAJIOB OKPY’KAIOIIET0 MUPA,;

— IPUMEHATh XUMUYECKHUE 3aKOHBI NMPU pa3pabOTKe, aHaJIM3€e, ONMMCAHUA U MOJCIIMPOBAHUU METO-
JIOB U CITIOCOOOB TOJIYYCHHUS U U3YUCHUST OMOXUMHUYECKHUX CUCTEM.

BJIAJETh:

— HaBBIKaMU IPOBEJICHUS XUMUYECKOTO dKCIIEpUMEHTa, 00pabOTKM U OMUCAHUS IMOJYYCHHBIX pe-
3yJbTATOB.

3. MecTo AuCUMILINHBI B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMmbl

JlanHas yyeOHasi AMCLMIUIMHA OTHOCUTCS K 00s3aTeNbHBIM JUCLUILUIMHAM Y4€OHOIO IUIaHa, YTo
1o3BOJIsIeT cOPMUPOBATh B IIpoliecce 00ydeHus y OakajaBpa OCHOBHbIE OOIIENPO(eCcCCHOHANBHBIC 3HA-
HUS ¥ KOMIIETEHIIMH B PaMKax BbIOpAaHHOIO NMpoduis U NpodecCuoHaIbHOI0 CTaHAAPTA.

OcBoeHME TaHHON TUCLUIUIMHBI SBJISETCS HEOOXOIMMOM OCHOBOM UIsl OCTEAYIOUIETO U3YUEHUS
mucuuiuiid OITOII u HanucaHus BbITYCKHOM KBAaNU()UKALMOHHONW pabOTHI.

Ilepeuensv obecneyusaiowux, Conymcmsyowux u 0becneqyusaemvlx OUCYUnIuH
O06ecnieynBaroIme ConyTcTByIonye O6ecnieynBaemMble
1 OO6mas u Heopranuyeckast Xumus | OpraHudeckasi XUMHUs
5 AHanuTa4yeckast XuMusi 1 PU3nuKo-
XMMHYECKHE METO/Ibl aHAIN3a

3 HoBble TexHONOrMM U MaTepuaibl

VYKazaHHbIE CBSI3U AMCLUUIUIMHBI JAIOT OOydYaroLIeMycCsi CHCTEMHOE MpEACTaBICHUE O KOMILIEKCE

n3ydaeMbIx JuciuiuiuH B coorBercTBUU ¢ PI'OC BO, uto obecrieunBaeT TpeOyeMblil TEOPETHUECKUN
YPOBEHb U MPAKTHUECKYIO HAIIPABJICHHOCTb B CUCTEME 00y4eHUs U Oyayliel AesTeIbHOCTH BhIITYCKHHKA.

4. O0beM THCHMIIMHBI B 324eTHBIX eIMHULAX € YKa3aHUEM KOJIHYeCTBA aKa/leMUYeCKHX YacoB,
BblJIeJICHHBIX HA KOHTAKTHYI0 pa0oTy 00y4arouuxcs ¢ npenojaaparesiemM
(10 BMaaM y4eOHBIX 3aHATHH) H HA CAMOCTOAITEIbHYIO Pa00oTy 00y4aromuxcst

OO011ast TPyI0EMKOCTh TUCITUTLTHHBI

. Bcero akaieMn4ecKux 4acoB |
Bun yuebHoi paboTbl
oyHast hopma 3a0unas hopma |

KonTakTHasi pa6oTa ¢ npenogaBarejaeMm™: 52,35 10,35
nekuuu (JI) 18 2
npaktuueckue 3anarus (113) - -
naboparopubie paboTsl (JIP) 34 8
WHBIE BUJIbI KOHTAKTHOM pabOTHI 0,35 0,35
CamocTrosiTeJibHAsi pa6oTa 00y4arIIUXCH: 91,65 133,65
M3y4YEHUE TEOPETUYECKOro Kypca 18 45
MOJITOTOBKA K TEKYIEMY KOHTPOJIFO 38 80
MMOATOTOBKA K KOHTPOJIBHOM paboTe - -
IIOATOTOBKA K IPOMEKYTOYHON aTTECTAllUN 35,65 8,65
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*KoHTakTHast paboTa 0Oy4aromuxcs C MperojaBaTesieM, B TOM YHCJIE C IPUMEHEHHUEM JUCTAHIMOHHBIX 00pa3oBaTENbHBIX
TEXHOJIOTUH, BKIIOYAET 3aHSATHS JICKIIMOHHOTO THMA, ¥ (M) 3aHATHS CEMUHApCKOTO THIIA, Ja0OpaTOpHBIC 3aHATHS, U (WIJIN)
IPYIIOBBIE KOHCYJIbTAMH, U (WIN) HHIUBHIYAIBHYIO paboTy o0ydarolerocs ¢ MpenoaaBaTesieM, a TakKe aTTecTalliOHHbIe
UCTIBITaHMS TTPOMEXYTOUHOH aTTrecTanuy. KoHTakTHas paboTa MOKET BKJIIOYATh MHBIE BHIBI yUEOHOH AEATEIBHOCTH, IPEY-
CMAaTpPHBAIOLINE IPYNIOBYI0 U HHINBHIYAIbHYIO paboTy o0ydaromuxcs ¢ npenojgaBaresneM. Yacsl KOHTaKTHOH paboThI ompe-
nenstrorest [lomoxeHneM 06 opraHM3anuy U MIPOBEJCHUN KOHTAKTHOW paboThI P peann3aluy 00pa3oBaTebHBIX IPOrpaMM
BEICIIIETO 00pa30BaHus, YTBEPKICHHBIM YueHbIM coBeToM YIJITY ot 25 despans 2020 rona.

5. CoepskaHue TMCUUILIHHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3/esiam)
€ YKa3aHMEeM OTBEeICHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKUX YaCOB

5.1. TpynoeMKoCcTh pa3aejioB JUCHUNIMHBI

ouyHasi popma o0OyueHust

Bcero
Ne . | CamocTosiTenpHAsS
HaunmenoBanue paszjena TUCIUIIIAHbBI JI I13 | JIP | xoHTaKTHOM
/T pabora
paboThI
1 | BBeeHnne B Kypc
BBenenne 1 OCHOBHBIE TOHATHS U
11 elleHHe U OCHO e 1o 0.5 ) i 05
onpeIeICHUs
1.2 | dynnameHTaIbHBIC 3aKOHBI XUMHU 1,5 - 4 55 4
CHOBHBIE KJIACCHI HEOPTaHUUECKUX
13| © K P 1| - | 4 5 4
COeMHEHUH
2 | CTpoenne BemecTBa
CtpoeHune aTomMa v epuognIecKas
2.1 | cucreMa XUMHUYECKHUX DJIEMEHTOB 2 - 2 4 6
JI.1.MeHnneneeBa
29 XuMHU4YecKas CBA3b U CTPOCHHUE IPO- 3 ) 2 5 8
CTBIX MOJICKYII
23 CtpoeHue BelecTB B KOHIEHCUPO- i ) i i 2
"~ | BAHHOM COCTOSIHUH
3 BBeeHne B TEOPHI0 XMMHYECKHX MPOLIECCOB
3.1 | DHepreTrka XUMHUYECKUX MTPOIIECCOB 1 - 4 5 4
K Th XUMHAYECKUX PEAKIIAN U
39 Cxopoc ec peaxil 1 ) 4 5 4
XUMHYECKOE paBHOBECHE
3.3 | PactBopbl 4 - 8 12 11
4 JIeKTPOXMMHUYECKHE MTPOLECCHI
KUCJIIUTEIEHO-BOCCTAHOBUTEIIHHBI
41 OKHUCIUTEIHLHO-BOCCTAHOBUTE e 2 ) 4 6 4
peaxiuu
4.2 | TapbBaHUYECKHE DIIEMEHTHI 1 - 2 3 4
4.3 | DaeKkTponu3 pacTBOPOB U PacIijIaBOB 0,5 - - 0,5 2
4.4 | Koppo3us METaJIJIOB 0,5 - - 0,5 2
HToro no pasgenam: 18 - 34 52 56
[IpomexxyTounas arrecranus X X X 0,35 35,65
Bcero 144
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Bcero

Ne | HammeHnoBaHue paszaena IUCUUILIN- . | CamocTosiTenbHas
pasiera et J | 113 JIP | koHTaKTHOM
/11 HBI pabora
paboThI
1 | BBeneHue B Kypc
11 BBenenuve u OCHOBHBIC IOHSTUS U i 3
" | onpeneneHust
1.2 | ®dyHnamMeHTaIbHBIC 3aKOHBI XHMHH - - 2 2 10
OcCHOBHBIE KJTaCChl HEOPTaHUIECKUX
1.3 . P - -] 2 2 10
COeTMHEHU N

2 | CTpoenue BeniecTBa

CrpoeHune aToMa U IepuoAnYecKas
2.1 | cucremMa XUMHYECKHUX DIIEMEHTOB 0,5 - - 0,5 14
AN . Menneneena

29 XuMuyeckas CBSI3b U CTPOEHHE MPO-
CTBIX MOJICKYJI

23 CtpoeHue BeniecTB B KOHJIEHCUPO- i i ) ) 4

BaHHOM COCTOSHHH
3 Beenenne B TCOPHUIO XUHMHYICCKHX ITPOIECCOB

0,5 - - 0,5 14

3.1 | DHepreTuka XUMHUYECKUX MPOIIECCOB | - - - - 8

32 CKOpOCTh XMMHUYECKUX PEAKLINI 1 i i ) ) 8
XUMHYECKOE PAaBHOBECHUE

3.3 | PacTBOpbI 0,5 - 2 2,5 26

4 | DaeKTpOXMMHYECKHE MPOLEcChI

41 OKHUCIIUTENIbHO-BOCCTAHOBUTEIILHBIC 05 i 9 25 5
peakuuu

4.2 | 'anpBaHUYECCKUE DJICMEHTHI - - - - 8

4.3 | DrekTponu3 pacTBOPOB M PACIUIABOB | - - - - 6

4.4 | Koppo3us METaJIJIOB - - - - 6

Hroro no paznenam: 2 - 8 10 125

[IpomexxyTouHast arTecTanus X X X 0,35 8,65

Bcero 144

5.2. Conep:xanue 3aHATHI JIEKIMOHHOTO THIIA

1. BBenenue B Kypc

1.1 Bgeoenue u ochogHble NOHAMUS U ONpedeleHUs.

[TpenMet u 3amaun XUMUH, €€ MPAKTUYECKOE 3HAUeHHEe. XUMUS U MPOOIEeMbI COBPEMEHHOM HAYKH
n obmectBa. Ponb XuUMHM B pa3BUTHM JIECOXMMHUYECKOro KoMiuiekca Poccuiickoit dDenepanuu.
Opranu3zaiiys caMoCTOSTeNbHOM paboThI 10 KypCy 00IIei XUMUU.

1.2 @ynoamenmanvrovle 3aKOHbL XUMUU

3akoH coxpaHeHusi macchl U 3Hepruu. lleproanuHOCTh. 3aKOH coxpaHeHus 3apsaa. OCHOBHbIE
CTEXHMOMETPUIECKHE 3aKOHBI XUMUH.

1.3 OcHognvle Knaccvl Heop2aHuuecKux coeOuHeHuil

Oxcuppl, THAPOKCHIIBI (KUCIOTHI U OCHOBaHMSA), comu. KomrmiekcHbie coemuHenus. OnpenencHue,
HOMEHKJIaTypa.

2. CTpoenmue BelecTBa

2.1 Cmpoenue amoma u nepuoouyeckas cucmema xumuyeckux snemenmos /{.M.Menoeneesa

OcCHOBHBIE TIOHATHS O CTpoeHUH aroma. [loHsTHe o kBaHTax. OCHOBHBIE TOJIOKEHHS KBAHTOBOM
MEXaHUKU. ODJEKTPOHHOE 00JaKo, opOuTadb, KBAaHTOBbIE 4Yucia. [lopsAmoOK 3amoJHEHUs! AIIEKTPOHHBIX
YPOBHEH aTOMOB: 3aKOH HaMMEHbIIIEH dHeprun, mpaBuiao XyHaa, npuaiw [laymm, npasuno Kieukockoro,
3aKOH DJIEKTPOHHOM CHMMETPHH, 3aKkoH Mo3miu. [IpaBuia mocTpoeHHs YeTHBIX M HEUETHBIX PSIIOB OOJIBIINX
MIEPHOJIOB. S-, P-, d- u f-3memenTsl. [leproanyeckre CBOMCTBA XMMUUECKUX JIEMEHTOB: SHEPTHsI HOHU3AIINH,



CPOJICTBO K BJIEKTPOHY, SJEKTPOOTPULIATEILHOCTh, ATOMHBIE U HOHHBIE PAJINYChl, CTENIEHb OKUCIICHHSL.

2.2 Xumuueckas c6s13b U CmpoeHue npocmix MOJIeKyJl

OCHOBHBIE XapaKTEPUCTUKU XHMHUYECKOW CBS3U: [JIMHA, HAMpPaBICHHOCTD, MIPOYHOCTb.
KoBasieHTHast cBsI3b. MeTOJ BaJ€HTHBIX CBSI3€W: HACBHIIIAEMOCTh M HAIPABJICHHOCTb CBSI3H, KPATHOCTH
CBSI3W, TMOJSIpU3yeMocTb. [ mOpuamzanus. Meron  MOJEKYSIpHBIX — OpOWTasieil:  COCTaBliCHHE
SHEPreTUYECKUX AuarpaMM JBYXAaTOMHBIX MOJIEKYJ TI'OMO- W rereposaepHbix Mmojekyn Il mepuopa.
WNonnas cBsi3b: SHEprusi HOHHOW CBSI3U, TOJIIPU3ALIMS HOHOB, MOJSIPHOCTD U MOJISIPU3YEMOCTh CBSI3H.

XrMUYecKass CBSI3b B KOMIUIEKCHBIX COEIMHEHUSX. MeToN BaJeHTHBIX CBs3€H, Teopus
KPUCTAJUIMYECKOT'O ITOJIA.

2.3. CmpoeHue seujecmas 6 KOHOEHCUPOBAHHOM COCMOSHUU.

Arperatable coctosiHus. Kpucrammmueckoe, xuakoe W amopdnoe coctosHus. BmwkHuil M nanbHuit
nopsiioK. OCHOBHBIE TUIIBI CTPYKTYP TBEPJOTO Tea: aTOMHAsI, MOJIEKYJISIpHAs, HOHHAsL, METAJUIMYECKasl.

3. BBegenne B TeOpPHI0O XUMHUYECKHX MPOLECCOB

3.1 DHepeemuka xumMuueckux npoyeccos

Buytpennsst sHeprust v sHTaNIbIHA. TeroBble 3((eKThl pa3IuyHbIX MporeccoB. 3akoH ['ecca u
clenCTBUSL W3 Hero BeITekatomme. CraHnapTHas Ttemiora oOpaszoBanHuda. [loHsTHe 00 SHTPOMUH.
V3MeHeHne SHTPONNH B pa3IudHbIX mporeccax. [lonsatue o6 sHeprun ['n60ca u e€ n3MEeHEHNHN KaKk Mephl
PEaKIMOHHON CIIOCOOHOCTH.

3.2 Ckopocmb XuMu4eckux peakyuil U XumMuyeckoe pasHosecue

CKOpOCTh peakli B TOMOT'€HHBIX U F€TEPOreHHBIX cucTeMax. PakTopsl, BIUAIONINE HA CKOPOCTh
peakiuu. IloHsiTme 00 aKTHBHPOBaHHOM KoMIulekce. HeoOpatumeie W 0oOpaTHMble MPOIECCHI.
Xumunueckoe paBHoBecue. Koncranra pasaosecus. [Ipunnun Jle-Ilarensbe.

3.3 Pacmeopuwi

O6mue mnoHaTHs o pactBopax. J[pyrue nucnepcHbie cuctembl. OCOOEHHOCTH BOJbBI Kak
pactBoputensi. OOpa3oBanue pactBopoB. PacTBopumocTs BemecTB. TepMOXUMHYECKUE TPOLECCH TPH
pactBopeHnH. CriocoObl BhIpaKeHUsI KOHIIEHTPAIUH.

Pa3baBnennbie pacTBOphI HEINEKTPOaUTOB. MimeansHbie pactBopbl. KosumMratuBHbIE CBOMCTBA
pactBopoB: 3akoHbI ['enpu Payns, Bant-I'odda.

CBoiicTBa BOJIHBIX pPacTBOPOB JJIEKTpOiauTOB. HMoHHOE mpousBeneHue BOAbl. BomopoaHbIit
nokazarenb pH. CunbHble U ciabble MEKTPONUTHL. AKTUBHOCTh. KOHCTaHTa Aucconuaiiu. 3aKoH
paz6asinenust OctBasnbaa. loHHbIE peaklnu.

VYcnoBusi cMenieHusi paBHoBecus. I[IpousBenenue pactBopumocTu. KonnuecTBeHHOE OmucaHue
PAaBHOBECHI B PACTBOpPAx JJEKTPOJIMTOB. lIpuMeHEHMEe 3aKOHa NEUCTBYIOIIMX MAacC K DJIEKTPOJIMTAM.
I'maponus coneii. CreneHb U KOHCTaHTa rUApoau3a. Jlucconuaius KOMIJIEKCHBIX COEIMHECHUII.

4. DJeKTPOXUMHYECKHUE MPOLeCChl

4.1 OxkucrumenbHO-60CCMAHOBUMENbHBLE NPOUECCHL

Baxwuelime BOCCTAHOBUTENIM W OKUCIUTENNW. METOABl COCTABICHUSI YPABHEHUM OKHCIUTEIBHO-
BOCCTAHOBUTEJBHBIX peaklyii. BiusHue cpeapl Ha XapakTep IpOTEKaHUs peaKuil.

OKBUBAJICHT OKUCIHUTENS W BoccTaHoBUTeNs. Kiaccudukamus OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuui.

["anpBaHMYECKUN AJIEMEHT. OJEKTPOJHbIE MOTeHIHANbl. OKUCIUTEIHHO-BOCCTAHOBUTEIBHbBIE
noTeHuuManbl. HampaBieHue npoTekaHusi OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.

4.2 Dnexmponus

DIIEKTPOIN3 KaK OKUCIUTENIbHO-BOCCTAHOBUTENBHBIN Mporiecc. KaToHble 1 aHOHBIE IPOLIECCHI.
3aKOHBI JIEKTPONIN3a. DJIEKTPOJIN3 C PACTBOPUMBIMHU M HEPACTBOPUMBIMHU aHOJIAMH.

4.3 Koppo3sus memannos

OCHOBHBIE BU/IbI KOPPO3UU. DIEKTPOXUMHUYECKAs KOPPO3Hsl. 3aluTa METAJIUIOB OT KOPPO3HUHU.

5.3. Tembl 1 popMBbI 3aHATHII CEMHUHAPCKOI0 THIIA

Y4eOHbIM MJIaHOM IO TUCHUIUIMHE MPEyCMOTPEHBI JIAO0OpaTOpHbIE 3aHATUS



Ne HanmeHnoBanue pasnena ®dopma nipoeerns | TpymoéMKocTb, yac
- JUCUUTTAHBI (MOJTYJIsS1) 3aHATHUS OYHOE | 3a04YHOE
Paznen 1. Bregenue B kypc «Xumusi» (tema 1.1.-
1 | 1.2. OyHnaMeHTalbHBIE MOHSATUS W 3aKOHBI XH- | JlabopaTopHas pabora 4 2
MUU. 3aKOH KBHUBAJICHTOB.)
Paznen 1. Benenue B kypc «Xumus» (tema: 1.3.
2 | OCHOBHBIC KJIACChI HEOPTAHMYECKUX COSAMHEHUM. | J1abopaTtopHas paboTa 4 2
KommiekcHbie coetmHeHNs. )
Paznen 2. CtpoeHue BeliecTBa
(rema: 2.1. CrpoeHue aroma U IEpUOIUYECKAS
3 | cncrema XUMHUYECKHX 3JIEMEHTOB naGopaTopHas pabota 4 i
. N.Menneneena. tema: 2.2. XuMudeckas CBsI3b 1
CTpoeHHe MpocThix Moisiekyn. 2.3. CtpoeHue Be-
IIECTB B KOHJICHCHPOBAHHOM COCTOSIHUHU. )
Paznen 3. BBeneHue B TEOPUIO XUMHUYECKUX MPO-
4 | meccos nabopaTtopHas pabota 4 -
(Tema: 3.1. DHepreTrKa XUMHYECKUX MPOILIECCOB.)
Pasznen 3. BBenenue B TEOPHIO XUMHUYECKUX TPO-
I[ECCOB
5 | (rema: 3.2. CKOpOCTbh XMMHYECKUX PEAKIMi U XU- | JlabopaTtopHas paboTa 4 -
Muyeckoe paBHOBecue. KaranuTtuueckue peak-
1I1N.)
Paznen 3. Benenue B TeOpur0 XUMHUYECKUX TPO-
g | Hcccon naboparopHas paboTa 4 1
(rema: 3.3. PactBopbl. CuiibHBIE U ClIa0bI€ 3JICK-
TpoauThl. loHHBIE paBHOBECHS. )
7 Paznen 3. Benenue B TeOpur0 XUMHUYECKUX TPO- naBopaTopHas pabota 4 1
nieccoB (tema: 3.3. PactBopsl. ['uaponus.)
Paznen 4. DnexTpoXUMHUECKHE TPOLIECCHI
8 | (tema: 4.1. OKMCIUTETHHO-BOCCTAHOBUTEIbHBIE nabopaTopHas pabora 4 2
peaKIuu.)
Paznen 4. DnekTpoXuMHUYECKUE MPOIIECChH
(rema: 4.2. TampBaHW4eckue diieMeHTHL. 4.3.
9 ) naboparopHas paboTa 2 -
DNeKTpoan3 pacTBOPOB U pactuiaBos; 4.4. Koppo-
3Msl METAJIJIOB.)
Hroro: 34 8

5.4. leTajm3anusi cCaMOCTOATEILHOH padoThI

HanmenoBanue pas3aciia

TpynoemMKocTs, 4ac

Ne Bun camocrositensHO# paboTh
JUCIUIUIAHBI (MOYJIs) OYHas | 3a04Hasd
Pasnen 1. Beenenue B kypc «Xumus»
1 (rema 1.1.-1.2. dynnaMeHTanbHbIE MO- IToaroToBka K onpocy 5 13
HATHSL M 3aKOHBI XMMMHU. 3aKOH 3KBH- | IO TeMe J1abopaTopHOi paboThI.
BAJICHTOB.)
Pasnen 1. Beenenue B kypc «Xumus»
2 (tema: 1.3. OcHOBHBIE KJIacChl HEOpra- [ToaroroBka k onpocy 4 10
HUYECKUX coequHeHui. KoMmriuiekcHble | 1o Teme 1abopaTopHOil paboThI.
COCJTMHCHMSI.)
Paznen 2. Ctpoenue BemecTa ITonroroBka k onpocy
3 (trema: 2.1. CtpoeHue aroma U Mepuo- | MO TeMe J1abopaTOPHOU pabOTHI. 16 39

IUYecKas CHCTeMa XUMHUYECKHX DIie-
meHToB J[.M.Mengeneesa. tema: 2.2.

I/I3yquI/Ie JCKIIMOHHOT'O MaTeC-
puaja, JUTCPaTYpPHBIX HCTOYHHU-

9




HanmenoBanue pa3znena o TpynoemMkocTb, yac
Ne Pasit Bun camocrosiTensHO#M paboThI Pya 2
JUCUUTTAHBI (MOJTYJIsS1) OuYHas | 3a04Has
XuMuyeckasi CBSI3b U CTPOCHHME MPO- | KOB B COOTBETCTBUU C TEMaTH-
CTBIX MoJieKylL. 2.3. CTpoeHHE BEIIECTB KOH.
B KOHJICHCUPOBAHHOM COCTOSIHHUH. )
[ToaroroBka k onpocy
Pazgen 3. BBenmeHue B TEOpPHIO XUMHU- | IO TEME J1JaOOpaTOPHOU PabOTHI.

4 | MECKHX TporeccoB N3yuenue NeKIMOHHOTO MaTe- 4 3
(tema: 3.1. DHepreruka XUMHUYECKHX | puaja, TUTEPaTypHBIX UCTOYHH-

IIPOLIECCOB. ) KOB B COOTBETCTBUU C TEMaTH-
KOH.
Paznen 3. BBeneHue B TeOpUI0 XUMHU-
yeckux mporeccoB (tema: 3.2. Cko-
. [ToaroroBka k onpocy
S | pocTb XMMMYECKUX PEAKUUN U XUMHU- - 4 8

0 TeMe JIA0opaTOPHOU PabOTHI.
yeckoe paBHOBecue. Karamutuueckue
peaKiuu.)

[ToaroroBka kK onpoc

Paznen 3. BBeaeHue B TECOpUIO XHUMHU- A P y
HeCKHX TPOIIECCoB 0 TeMe JIA0OpaTOPHOU PabOTHI.

W3ydeHue 1eKIMOHHOTO MaTe-

6 | (tema: 3.3. PactBopsl. CunbHBIE U Clla- Haj}:; iTe aTu HEIX HCTOMHL 5 12
Oble 3JeKTpoNuThL. MOHHBIE paBHOBE- p ’ patyp
cns) KOB B COOTBETCTBUU C TEMaTH-

' KOM.
[ToaroroBka k onmpocy
0 TeMe J1a0opaToOpHOM paboTHI.
Paznen 3. BBeneHue B T€OpUI0 XUMHU-
7 | weckux mporeccos W3ydeHue 1eKIMOHHOTO MaTe- 5 14
p pualia, JINTepaTypHbIX UCTOYHU-
(tema: 3.3. PactBOpbl. ['unpomnus.)
KOB B COOTBETCTBUU C TEMaTH-
KOM.
Paznen 4. DnekrpoxumMuyeckue mpo-

g | meccHl [ToaroroBka k ompocy 4 8
(tema: 4.1. OxucauTenbHO- 0 TeMe JIabopaTOpHOU PabOTHI.
BOCCTAHOBUTEJIbHBIE PEAKIIHH. )

[ToaroroBka k ompoc
Pazgen 4. DnekTpoxuMuyeckue Mpo- a P y
Heceht 1o TeMe J1abopaTOPHOM PabOTHI.
N3ydeHune neKIMoHHOro Marte-
9 | (rema: 4.2. I'anpbBaHWYECKHE DIIEMEH- i H 8 20
pualna, TMTepaTypHbIX UCTOYHU-
ThI. 4.3. DJIEKTPOJIN3 PacTBOPOB U pac-
i KOB B COOTBETCTBUU C TEMaTH-
wiaBoB; 4.4. Koppo3ust MeTauios.) .
KOH.
W3yuyenue NeKMOHHOr0 MaTe-

10 [ToarotroBka K MPOMEKYTOUHON puaia, IMTEPaTyPHBIX HCTOUHU- | oc o 865

arrectanuu (dK3aMeHy) KOB B COOTBETCTBHH C TEMaTH- ’ ’
KOM.
HUroro: 91,65 133, 65
6. [lepevyeHb y4eOHO-METOIUYECKOT0 00ecCTIeYeHNsI IO THCIIHIITTHHE
OcHOBHAasI M JONOJTHUTEILHAS JUTEPATypa
Ne l'ox u3-
ABTOp, HAUMEHOBAaHHE [Ipumeuanue
n/n TaHus

OcHoBHasi yueOHas JuTeparypa

10




Ne ABTOp, HAUMEHOBaHHE Ton u3- [Tpumeuanue
/1 aHusA

1 | Axmeros, H. C. O6mas u neopranndeckas xumus / H. C. Axwme-
ToB. — 13-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2023. — 744 [ToTHOTEKCTOBBIIA
c. — ISBN 978-5-507-45394-8. — TekcT : aneKTpoHHbIi // JlaHb : o0p3 | AOCTYN NpH
3JIEKTPOHHO-0MOmMoTeyHas cuctema. — URL: BXO/I€ I10 JIOTHHY
https://e.lanbook.com/book/267359 — Pexxum nmocrtyma: ajis aB- U MapoJro*
TOPU3. MOJIb30BATENCH.

2 | I'embpman, M. U. Xumus : yueOunuk / M. U. I'enbman, B. I1. FOc-
TpaToB. — 4-e uzn. — Cankr-IlerepOypr : Jlans, 2022. — 480 c. [TomHOTEKCTOBBIN
— ISBN 978-5-8114-0200-7. — TekcT : anekTpoHHbIH // JlaHsb : 2022 | AOCTYI 1IpH
3JIEKTPOHHO-0MOmMoTeyHas cuctema. — URL: BXOJI€ I10 JIOTHHY
https://e.lanbook.com/book/210221 — Pexxum gocTyna: st aBTO- U MapoJro*
pH3. TOJIB30BATENECH.

3 | Kamsimos, B. M. Ctpoenue BemiecTBa : yaebHnoe mocobue / B. M.
Kawmpimos, E. I'. Mupomnukosa, B. I1. TataypoB. — 3-¢ u3s., oMHOTeKCTOBLL
crep. — Cankr-IletepOypr : Jlansb, 2022. — 236 ¢. — ISBN 978-5-
8114-2313-2. — TekcT : 2AeKTpOHHBIN // JIaHb : 3IEKTPOHHO- 2022 | AOCTYI IPH

. BXO/IE TIO JIOTHHY

oubmmoreunas cucrema. — URL: "
https://e.lanbook.com/book/212855 — Pesxxum goctyna: 1uist aBTo- 1 I1apoIto
pH3. OJIb30BATEIIEH.

4 | Kupumnos, B. B. Heopranudeckas xumusi. CBONCTBa 3JIEMEHTOB U
ux coequnenuii / B. B. Kupuios. — Cankr-IletepOypr : Jlanb, [ToTHOTEKCTOBBIN
2023. — 380 ¢c. — ISBN 978-5-507-45825-7. — TekcT : 351€eK- 2023 JOCTYI NPU
TPOHHBIH // JIaHb : 3IeKTPOHHO-O0MOIMoTeuHas cuctrema. — URL: BXOJIE IO JIOTUHY
https://e.lanbook.com/book/319325 — Pexxum moctyma: 1jist aBTO- U TapoJIro*
pH3. OJIB30BATEIIEH.

5 | [TaBnos, H. H. O0m1as u HeopraHudeckasi XuMus : y4eOHUK ISt
By30B / H. H. ITaBnoB. — 4-e u3n., crep. — Cankr-IlerepOypr : [ToTHOTEKCTOBBII
Jlanp, 2021. — 496 c. — ISBN 978-5-8114-8579-6. — Texkcr : 0021 | AOCTYI HpH
AIEKTPOHHBIHN // JIaHb : 2JIEKTPOHHO-OMOIMOTEUHAs cCCTeMa. — BXO/I€ T10 JIOTHHY
URL: https://e.lanbook.com/book/177840 — Pexxum noctymna: ajis U TIapoIIr™
ABTOPH3. OJIb30BATEIICH.

6 | OOmas u HeOpraHuvecKass XUMusl. DIIEMEHTBI TEOPHH, CTIPABOYHBIE | ()12 46
JIaHHBIC, 3aJlaHMs I CaMOCTOATENbHON paboTwl [Tekcr] : yueo.
nocoOue AJisi CTYACHTOB By30B JecotexH. npoduis / b. I1. Cepena
[ np.] ; mox pen.: b. I1. Cepensr, JI. C. MonounukoBa ; Ypai. roc.
JECOTeXH. yH-T. - 2-€ W31., mepepadb. m gomn. - ExarepuHOypr :
YIJITY, 2012. - 406 c.: wi. - bubmuorp.: c. 399. - ISBN 9-785-
94984-434-2

JonosHuTeILHAS yueOHAas TUTEPATypa

7 | VYraii, SI.A. O6mas u HeOpraHuveckas XUMHUsS: YU4EOHUK IS CTY- | 2004 46
neHToB By30B / S. A. Vrail. - U3a. 4-e, crep. - Mocksa: Beicias
mkona, 2004. - 527 c.: ui. - bubmuorp.: c. 519. - IIpenm. ykas.: c.
520. - ISBN 5-06-003751-7

8 | Koposun, H.B. O6mas xumus [Tekct]: yueOHUK 17 CTYAEHTOB | 2005 78
BY30B, O0YYaIOMIMXCs [0 TEXH. HAMIPABJICHUSAM U CHEIHATBHOCTSIM /
H. B. Koposu=. - U3a. 6-¢, ucnp. - Mocksa: Beiciias mkoma, 2005.
- 557 c.: un. - bubnumorp.: c. 546. - ISBN 5-06-004403-3

9 | IIpakTHKy™m 1O Heopranudeckoi xumun / ox pea. A. @. Bopobse- | 2004 60

Ba, C. U. Jlpakuna. - U3x1. 2-e, crep., nepeneyatka ¢ uza. 1984 r. -
Mockga: [Anbsac], 2004. - 249 c.: wr. - ISBN 5-98535-001-0

11



https://e.lanbook.com/book/267359
https://e.lanbook.com/book/210221
https://e.lanbook.com/book/212855
https://e.lanbook.com/book/319325
https://e.lanbook.com/book/177840

Ne ABTOp, HAUMEHOBaHHE Ton u3- [Tpumeuanue

/1 aHusA

10 | Bombxun, B. B. O6mas xumus: yuebnoe nmocodue: B 3 kaurax / B.

B. Bonbxun. — Ilepmb: ITHUITY, [6. 1.]. — Kuura 1: OcHoBHO [TonmHOTEKCTOBBIN
kypc — 2006. — 464 c. — ISBN 5-88151-520-X. — TekcT: 3mek- JOCTYTI TIPU
TpoHHBIN // JlaHb: 3nexkTpoHHO-OMOMMOTEeYHass cuctema. — URL: 2006 BXOJIC T10 JIOTUHY
https://e.lanbook.com/book/160944 Pexxum focTyma: ajisi aBTOPH3. U maposo*
10JIb30BaTENCH.

11 | Bombxun, B. B. O6mas xumus: yuebHoe nmocodue: B 3 kaurax / B.

B. Bonbxun. — Ilepms: ITHUITY, [6. r.]. — Kuura 2: Cnenuaib- [TonmHOTEKCTOBBIN
Hblii Kypc — 2006. — 440 c. — ISBN 5-88151-521-8. — Tekcr: JOCTYII IpU
JNEeKTPOHHBIN// JlaHb: 3JeKTPOHHO-OMOIMOTEYHAsT cUcTeMa. — 2006 BXO/I€ 10 JIOTUHY
URL: https://e.lanbook.com/book/160945 Pexwum moctyma: st aB- U naposo*
TOPU3. MOJIb30BATENCH.

12 | Bombxun, B. B. OOmas xumus: ydebHoe mocodme. — Ilepmsb:

[THUITY, [6. 1.]. — Yacts 3: M36pannsie rmaBer — 2006. — 380 c. [TomHOTEKCTOBBIM
— ISBN 5-88151-522-6. — Tekct: anexkTpoHHbIii// JlaHb: 3iek- JOCTYTI TIPA
TPOHHO-OMOIMOTEYHAS cUcTEMA. — URL: 2006 BXO/I€ 10 JIOTUHY
https://e.lanbook.com/book/160943 Pesxum goctyma: jisi aBTOPHU3.  naposo™*
I10JIb30BaTENEN.

13 | Kapanerpsanu, M.X. O6mas u Heopranudeckas Xumus : Y4eOHHK | 2000 47
s By3oB / M. X. Kapanetwsnn, C. W. [IpakuH. - 4-¢ u3a., cTep. -

Mocka: Xumus, 2000. - 592 c.: un. - ([ns BeICIIeNd MIKOJBI). -
ISBN 5-7245-1130-4

14 | Hekpacos, b.B. Ocnosbl o6meii xumuu [Teker]: B 2 1. / B. B. | 2003
Hexkpacos. - 131. 4-e, crep. - Cankr-IlerepOypr; Mocksa; KpacHo-
nap: Jlanp, 2003. - (Yuebuuku 1 By30B. CriennanbHas JUTEpary-
pa).

T. 1. - 2003. - 656 c.: un. - ISBN 5-8114-0501-4 (T. 1). - ISBN 5- 18
8114-0500-6 18
T. 2. - 2003. - 688 c.: ui. - ISBN 5-8114-0502-2 (T. 2). - ISBN 5-

8114-0500-6

15 | Cepena b. I1. Monnble paBHOBECHsS B PAacTBOpPAx JJIEKTPOIMUTOB: | 2006 79
METO/I. YKa3aHHs AJis J1a0. 3aHATUH CTYACHTOB OYHOM, OYHO-3204. U
3ao04. hopm oOyuenus / b. I1. Cepena [u ap.]; Ypaiu. roc. iecoTexH.
yH-T. - EkarepunOypr: YIJITY, 2006. - 40 c.

16 | lemunosa JI. B. Knaccel HeOpraHM4eCKHX BEINECTB: HOMEHKIATY- | 2007 122
pa, monydenue, cBoicTBa [Tekct]| : Meroa. ykazanus amns ial. 3a-

HATUN JJISL CTYJI€TOB OYHOM, OYHO-3a04. U 3a04. GopM 00yueHus /
JI. B. JlemunoBa [u ap.] ; Ypan. roc. necotexH. yH-T. - ExaTtepun-
oypr: YIJITY, 2007. - 45 c. - buGnuorp.: c. 45.

17 | Cepena b. I1I. CtpoeHue aToMa M MEPHOJMYECKUH 3aKOH : METOA. | 9008 | O'eKTPOHHbIH apxup
yKa3aHus JUIs J1a0. W TPaKT. 3aHATHA CTYACHTOB OYHOW M 3a04. /146
dbopM 00ydeHHs TIO BCEM HAMPaBICHUSAM U CIEIUAIBHOCTSIM 00Y-
yenus B YI'JITY / B. I1. Cepena [u np.] ; Ypau. roc. recoTexH. yH-

T. - ExarepunOypr: YI'JITVY, 2008. - 15 c. - bubnuorp.: c. 14. Pe-
uM noctyna: https://elar.usfeu.ru/handle/123456789/55
18 | lemumea C. B. OKHCIUTEIIEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH: 2009 DJIEKTPOHHBIH apXUB

METO/. YKa3aHus i Ja0. U MPaKT. 3aHATUH AJIS CTYAEHTOB OYHOU
u 3a04. popm oOyuenus HampasneHuit: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Llenumiea [u ap.] ; Ypan.
roc. JIeCOTexH. YH-T. - ExatepunOypr: YIJITY, 2009. - 43 c. - bu0-

/128
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https://e.lanbook.com/book/160944
https://e.lanbook.com/book/160945
https://e.lanbook.com/book/160943
https://elar.usfeu.ru/handle/123456789/55

Ne I'ox n3-
ABTOp, HAanMMCHOBAaHHC
/1 aHusA
JUOTP.: c. 43. Pexum JIOCTYyTIA:
https://elar.usfeu.ru/handle/123456789/299

19 | Tony6esa T. b. Katanmutuueckue cucteMsl B Kypce "Xumusa": Me- | pgqq | OVeKTpOHHBIH apxup
TOJ. YKa3aHMs JUIs j1a0. ¥ MPaKT. 3aHATHH Ui CTYACHTOB OYHOM U
3a04. popm oOyuenus / T. b. T'onyoesa, C. B. Lleaumiesa; Ypai.
roc. JecoTexH. yH-T. - ExarepunOypr : YIJITY, 2011. - 11 c. -
bubnmorp.: c. 11. Pexum JIOCTYyTIA:
https://elar.usfeu.ru/handle/123456789/206

20 | CaBunkuHa, E. B. DHepreTrka u HanmpaBiIeHHE XUMHUECKHUX Peak-

[Tpumeuanue

1yl : yaeoHo-metoauueckoe nocodue / E. B. Capunkuna, M. H. ITomHOTEKCTOBBII
JaBpiioBa. — Mocksa : PTY MUPOA, 2022. — 85 ¢. — Teker : JIOCTYII IIpU
3JICKTPOHHBIN // JIaHb : ANEKTPOHHO-OMOINOTEYHAS CHCTeMa. — 2022 BXOJIC T10 JIOTUHY
URL: https://e.lanbook.com/book/256631 — Pexxum poctyma: ajis U naposo™*

aBTOPU3. IT0JIb30BATEIEH.
*- [IpeK/JIe YeM IIPONTH 110 CChUIKE, HEOOXOIMMO BOWTU B CUCTEMY

OyHKIIMOHUPOBAHKE JIEKTPOHHOW HH()OPMAITMOHHO-00pa30BaTEILHON Cpeibl 00eCTIeYMBACTCS CO-
OTBETCTBYIOIIMMHU CPEACTBAMHU MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHII.

DJIeKTPOHHBbIE OMOJIHOTEYHbIEC CHCTEMBbI
Kaxnprii oOydatomuiicss odecnedeH JOCTYIIOM K 3JEKTPOHHOM Ombmmoreunoi cucteme YIJITY
(http://lib.usfeu.ru/), YHUBEpCaJIbHasI 0aza JTAHHBIX East View (000 «IBUCy)
https://dlib.eastview.com/browse/udb/12 , OBC H3znarenncrBa Jlanp http://e.lanbook.com/, DBC Yuusep-
cuterckasi OuOnmorexa owmnaiH http://biblioclub.ru/, conmepxamux wW3gaHus MO OCHOBHBIM H3Yy4acMbIM
JUCHUIUIMHAM W C(OPMHUPOBAHHBIX IO COTJIACOBAHUIO € TMPaBOOOJAJaTe/IIMUA y4eOHOW M ydueOHO-
METOIUYECKOMN JINTEPATypPhl.

CnpaBouHble H HH(POPMALHOHHBIE CHCTEMbI
1. CripaBouno-nipaBoBas cuctema «Koncynbrant [Imroc» (http://www.consultant.ru/).
2. CnpaBouHo-nipaBoBasi cucrema «Cucrema 'TAPAHT». CBoOOMHBIN IOCTYI (PEXUM OCTYTIA:
http://www.garant.ru/company/about/press/news/1332787/).
3. IlporpamMmMHas cucrema Juisi OOHApy>KEHHsI TEKCTOBBIX 3aMMCTBOBAHHI B y4eOHBIX M HAYYHBIX
pabotax «Anrumiaruat. BY3» (URL: https://www.antiplagiat.ru/).

IIpodeccnonanbubie 0a3bI JAHHBIX

1. DneKTPOHHBIM (OH] IPABOBBIX U HOPMATUBHO-TEXHUYECKUX JTOKYMEHTOB // AKIIMOHEPHOE
obmectBo «MHpopmanmonnas komnanus «Kogekc» (https://docs.cntd.ru/). Pexxum noctyma: cBOOOIHBIH.

2. OdunuanpHelii UHTEpPHET-TIOpTaN mpaBoBor mHpopmarmu (http://pravo.gov.ru/). Pexum no-
CTyma: CBOOOIHBII

3. baza MONHOTEKCTOBBIX M OMOIHOTpapUUECKUX OMUCAHWN KHHUT W TEPHOJAMYECKUX H3TaHUH
(http://lwww.ivis.ru/products/udbs.htm). Pexxum mocTyma: cBOOOAHBIIH

4. NndopmanoHHbIE CUCTEMBI, OAHKHM JTaHHBIX B 00JacTH OXpaHbl OKpYXKarollel cpesibl U MpHU-
pononons3oBaHus — Pexxum noctyna: http://MUHIPUPOABIPO.Pd

5. Hndopmanmonnas cucreMa «TEXHOPMATUBY. — Pexnm JIOCTYyIIa:
https://www.technormativ.ru/ ;

6. Hayunas snektponHas 6ubmuoreka elibrary. — Pesxum noctyma: http://elibrary.ru/ .

7. Tlporpammsr ajist 3kooroB ECOReport. — Pexxum mocryma: http://ecoreport.ru/ ;
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https://elar.usfeu.ru/handle/123456789/299
https://elar.usfeu.ru/handle/123456789/206
https://e.lanbook.com/book/256631
http://lib.usfeu.ru/
https://dlib.eastview.com/browse/udb/12
http://e.lanbook.com/
http://biblioclub.ru/
http://www.garant.ru/company/about/press/news/1332787/
https://www.antiplagiat.ru/
http://pravo.gov.ru/
http://минприродыро.рф/
https://www.technormativ.ru/
http://elibrary.ru/
http://ecoreport.ru/

Wudopmarmonnsie cucteMsl «bropasznoodpasue Poccum». — Pexxum mocryna: http://www.zin.ru/BioDiv/

7. ®OH/I OLIEHOYHBIX CPEJCTB /Il IPOBeIeHUsI POMEKYTOYHOM aTTeCTAIlUN
00y4YAKOIIHUXCS 10 TUCIHIIJINHE

7.1. IlepeyeHb KOMIETEHIUH ¢ YKa3aHHEM ITanoB ux GopMUpoOBaHMSI
B IIpoliecce 0CBOECHHsI 00Pa30BaTeJbHOI NPOTrPaMMbl

DopMupyeMble KOMIETEHIIUN Bug u popma KoHTpOIIS

OIIK-1 CrnocobeH u3ydarh, aHAIM3UPOBATh, HCIIOJIH30BATH
MEXaHU3Mbl XUMHUYECKUX PEAKIIMM, MPOUCXOIAIIMX B TEXHO-
JIOTHYECKHX MpPOIEeccax U OKPYKAIOIIEM MHUPE, OCHOBHIBASICh
Ha 3HAHUSAX O CTPOCHHUM BEHIECTBA, MPUPOJE XUMUUYECKOH
CBS3M M CBOMCTBaxX pa3jMYHBIX KJIACCOB XMMHUYECKHX 3Jie-
MEHTOB, COCIMHEHH, BEILIECTB U MATEPUAJIOB.

ITpoMesKyTOYHBIA KOHTPOJIb: KOH-
TPOJILHBIE BOIIPOCHI K DK3aMEHY
Texkymuii KOHTPOJIb: OIPOC, 3aLIUTa
OTYETHBIX MaTEepHaJIoOB Mo Jaboparop-
HOI paboTe.

7.2. Onucanue nokas3areJieii U KpuTepueB OLIEHUBAHUS KOMIIETEHIMI HA Pa3JIMYHBIX ITanax
X (OpMHPOBaHNS, ONIMCAHUE IKAJ OLlEHUBAHUSA

Kpurtepunu oueHuBaHHSI YCTHOTO OTBETA HA KOHTPOJIbHbIE BONPOCHI IK3aMeHa (MPOMEKYTOY-
HbIil KOHTPOJIb (popmupoBanne kommnerenmun OIK-1):

«5» (omauyHo): — NaH MOJHBINA, pa3BEPHYTHIM OTBET Ha MOCTABJICHHBIN BOIMPOC, MOKa3aHa COBO-
KYITHOCTbh OCO3HAHHBIX 3HAaHUH 00 00BEKTE, TOKA3aTEIbHO PACKPBHITHI OCHOBHBIC MOJIOKEHHS TEMBI;, B OT-
BETE MPOCIEKHUBACTCS YETKash CTPYKTYypa, JIOTHYECKas IMOCJIeN0BATENbHOCTh, OTpaXkalolas CYIIHOCTh
pacKpbhIBa€MBIX MMOHITUHN, TEOPHA, SIBICHHUA. 3HaHUE 00 00BEKTE NEMOHCTPUPYETCs Ha (POHE TTOHUMAHUS
€ro B CUCTEME JIaHHON HaYKH U MEKIUCHUILTUHAPHBIX CBsi3ed. OTBET U3JI0KEH JIUTEPATYPHBIM SI3bIKOM B
TEepMUHAX HayKH, IOKa3aHa CIIOCOOHOCTH OBICTPO pearupoBaTh HAa YTOYHSIOIINE BOIIPOCHL;

«4» (xopowto): — naH TOJTHBINA, Pa3BEPHYTHIA OTBET HA MOCTABIECHHBINA BOMPOC, TOKa3aHO YMEHUE
BBIJICJIUTH CYIIECTBEHHBIE W HECYIIECTBEHHBIC TIPU3HAKU, IPHUYNHHO-CIICACTBEHHBIE CBsI3U. OTBET YETKO
CTPYKTYpPUPOBaH, JIOTUUYEH, U3JI0KEH B TePMHUHAX Hayku. OJHAKO IOMYIIEHbl HE3HAYUTENIbHBIE OMIMOKH
WIA HeJIOYETHI, HCIIPABIICHHBIE OaKalaBpOM C MTOMOIIBI0 «HABOISIIINX) BOIIPOCOB;

«3» (yooenemeopumenvro): — NaH HEMOJIHBIN OTBET, JIOTMKA U TOCIEJ0BATEIILHOCTh M3JI0KEHUS
UMEIOT CYIIeCTBEHHBIC HAapyIIeHUs. J[omyeHsl TpyOble OMMOKHU NP OMPEICICHNN CYIIIHOCTH PaCKPBI-
BaeMbIX MOHATUH, TEOPHH, SIBICHUI, BCIEACTBUE HETOHUMAaHUs 0aKalaBpOM MX CYILECTBEHHBIX M HECy-
[IECTBEHHBIX MTPU3HAKOB U CBs3eil. B 0TBeTe OTCYTCTBYIOT BBIBOJIBI. Y MEHUE PACKPHITH KOHKPETHBIE MTPO-
sBJICHUsI 000OIIEHHBIX 3HAaHUI He Moka3aHo. PeueBoe ohopmiieHne TpedyeT monpaBoK, KOPPEKIHH;

«2» (Heyoosnemeopumenvbro): — OakajgaBp JAEMOHCTPUPYET HE3HAHHWE TEOPETHUYECKUX OCHOB
peaMeTa, He yMeeT JielaTh apryMEeHTHPOBAaHHBIE BBIBOABI M MPUBOIAUTH MPUMEPSHI, TOKA3bIBAeT ciaboe
BJIaJICHHE MOHOJIOTMYECKOW PEUblo, HE BIIAJCET TEPMHHOJIOTHEH, MPOSBISET OTCYTCTBHE JIOTUIHOCTH U
M0CJIeI0BATEIbHOCTH U3JI0KEHHUS, AeTaeT OIIMOKH, KOTOPbIE HE MOKET UCIIPABUTS, 1aXe MPH KOPPEKILIUU
MperoiaBaTesieM, OTKa3bIBaeTCsl OTBEUATh Ha 3aHATHH.

Kpurtepun onennBaHusi onpoca mno reme JadopaTopHoii pa6oTbl (TeKylMid KOHTPOJIb ¢op-
mupoBanue komnerenmuu OIK-1):

«5» (omauuno): oNIpoC MPOUIEH C TIEPBOTO pa3a; AaH MOJHBIN, Pa3BEPHYTHI OTBET HA BCE 3ajlaBac-
MBbI€ Mperno/iaBaTe’eM BOMPOCH], TOKa3aHO 3HAHUE U MOHMMaHue TeMbl. OOydJaromuiics MpaBUIbHO OTBE-
THAJI HA BCE BOMPOCHI TIPH C/lade KOJUIOKBUYMA, 3HAET U TTOHMUMAET XOJ1 BHITIOJHEHUS TIPEACTOSIIEH 1a00-
paTopHOi pabOTHI.

«4» (xopowo): onpoc MPONUJEH CO BTOPOU MOMBITKU; JIaH MOJHBIA OTBET Ha BCE 3a/aBaeMble Mpe-
Mo/IaBaTeseM BOMPOCHI, TOKA3aHO 3HAHME U MOHUMaHHe TeMbl. O0yJarouiics Mpu caave KOJUTOKBUyMa
MPaBUJILHO OTBETUJI Ha BCE BOIPOCH! KOJUIOKBUYMAa C MOMOIIBIO MPENOIABaTeNIs, 3HAET U TOHUMAET XOJ
BBITIOJTHEHUS TTPEeACTOsIIeH Ja00paTopHOil paboThI.
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«3» (yoosremsopumenvHo): ONPOC MPOUICH C TPEThEl MOMBITKY; JaHBI OTBETHI Ha TIOJIOBUHY 3a/1a-
BaeMbIX IPEIOaBaTeIeM BOIPOCOB, MMOKA3aHO 3HAHUE OCHOBHBIX IMOHSITHH TEMbI, BRIHECEHHOW Ha KOJI-
JIOKBUYM. B OTBETE CTYIEHTOB OTCYTCTBYIOT BBIBOJbL. YMEHHME DPACKPBITH KOHKPETHBIE IPOSIBICHUS
0000IIEHHBIX 3HAHWK He MokazaHo OOyyaromMics MpH cllaye KOJUIOKBUYMa IMPAaBUJIBHO OTBETHI Ha
OOJIBILITYIO YaCTh 3a/1aBa€MBIX BOIIPOCOB, OJHAKO, peueBoe odopmiieHHE TPeOyeT MONpaBOK, KOPPEKLUY;
CTYJICHT 3HA€T XOJ1 BBIMIOJIHEHUS MPEICTOAICH J1a00paTOpHOM paboTHI.

«2» (HeyoosnemeopumenbHo) — OOyUYAIONIMIICS HE 3HA€T OCHOB TEMbI, HE CIIOCOOCH JIenaTh apry-
MEHTHPOBAaHHBIC BBIBOJBI M TPUBOJUTH MPUMEPHI, TIOKa3bIBACT cllaboe BiIaJcHHE MOHOJOTHYECKOW pe-
9bl0, HE BJIAJICCT TEPMHUHOJIOTUEH, MPOSIBISIET OTCYTCTBUE JIOTUYHOCTH U TIOCJIEIOBATEIILHOCTH H3JI0XKe-
HUSI, JIeaeT OMHMOKH, KOTOPhIC HE MOXKET MCIPABUTh, aKe P KOPPEKIUH MPETIOAaBaTeieM, OTKa3bIBa-
€TCA OTBCYATh Ha BOIIPOCHI. O6y‘laIOIJ_[HI>'ICSI HC CMOTI' OTBCTUTH AAXKC Ha IMOJIOBUHY 3aJaHHBIX €MY BOIIPO-
COB, HE 3HAET X0JIa MMPOBEJCHUS IPECTOSIIEH 1a00paTOPHOH pabOTHI.

Kpurepun oueHuBaHHMsI BBINOJHEHHUs] JA0OPATOPHBIX PadoT M 3alUTHI 0TYeTa (TEKYLUMid
KOHTPOJb popmupoBanue kommnereHuun OIK-1):

«5» (omauyno): paboTa BBINIOJHEHA B CPOK; 0OPMIICHHE U cofepkKaTellbHasl 4acTh OTYeTa o0pas-
LIOBbIE; pa0b0Ta BBIMOJHEHA CAMOCTOSATEIBHO; MPUCYTCTBYIOT COOCTBEHHBIE O0OOIECHHUS, 3aKITIOYCHUS U
BbIBOJIbI. OO yUaronuiicss mpaBUIbHO OTBETHII HA BCE BOMPOCHI MIPH 3AIIUTE OTUETHBIM MAaTEPUAJIOB.

«4» (xopowo): paboTa BBIIOIHEHA B CPOK; B OPOPMIICHHUU OTYETA M €ro COJASPKATEIbHOW 4acTh
HEeT TpyOBIX OMIMOOK; paboTa BBHIMOJHEHA CAMOCTOATEIbHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000IIEHUS,
3aKJIFOYCHUS ¥ BBIBOJIbI. OOyJaromuiics pH 3alIUTe OTYCTHBIM MAaTEPHAJIOB NMPABUIBLHO OTBETHJI HA BCE
BOIPOCHI C TIOMOIIIBIO MPENoiaBaTesl.

«3» (yoosremsopumenvro): paboTa BBHINOIHCHA ¢ HapylleHueM rpaduka; B ohopMIeHUH, COIEP-
KATEIbHOM YacTH OTYeTa €CTh HEJAOCTaTKH; paboTa BBHIMOJIHEHA CaMOCTOSITENIBHO, MPUCYTCTBYIOT COO-
cTBeHHBIC 0000mIeHNs1. OOyUaromUIACs PU 3aITUTe OTYCTHBIM MAaTEPHAIOB OTBETHJI HE HA BCE BOMPOCHI.

«2» (HeyoosnemeopumenvbHo): obopMieHHE pabOThl HE COOTBETCTBYET TPEOOBAHUSIM; OTCYTCTBYIOT
WJIM CJIeJIaHbl HEIIPABIIIBHBIC BBIBOJIBI U 00001IeHNs. O0yJaronuiicsi HE CMOT 3alIUTHTh OTYCTHBIC MaTe-
pHAJIbI U MTOSICHUTD MPE/ICTABICHHBIC TaHHBIE.

7.3. TunoBbie KOHTPOJIbHbIC 3aJaHUS WJIH MHbICe MaTePHAJbl, HEOOXOAMMBbIE I OLEHKH
3HAHUI, YMEeHMIi, HABBIKOB M (WJIM) ONBITA AeATEJbHOCTH, XapaKTepPU3yIIMX 3Tanbl popMuposa-
HHMS KOMIIETEHIIMI B Npouecce 0CBOCHUs1 00pa30BaTeJIbHOM NPOrPaMMbl

Bomnpocel K 3x3aMeHy (POMeKYTOUYHBII KOHTPOJIb)

1. ATOMHO-MOJEKYJSpHOE YUeHHEe. XUMHUECKUE JIEMEHTHI U MPOCThIE BellecTBa. 3aKOH ABOraapo

1 3aKOH DKBHBAJICHTOB.

CocraBHble 4acTu aTOMa, UX 3apsa U Macca. Y paBHeHue I lnanka.

3. JIBoiicTBeHHas mpupoa cBeTa. KopmycKynsipHO-BOIHOBOM nyann3M. Y paBHeHue ae-bpoiis. Ilo-
HATHE O KBaHTOBOH MexaHuke. YpaBHeHue lllpenunrepa. ColicTBa BoiaHOBOM (pyHKIu. CooT-
HOIlIeHUE HeolpeneneHHocTei ['eiizendepra.

4. KpaHTOBO-MeXaHHMYeCKOe OOBSICHEHHE CTpoeHue aroMa. KBaHTOBble 4yHcha, UX (U3MUECKHit
cMbIci. ATomMHbIe opOuTanu. OnHodnekTpoHHble aToMbl. [Ipunmun Ilaynu, npaBuno Xynnaa. Ilo-
CJIEI0BATEIILHOCTh DHEPIETUYECKUX YPOBHEN B MHOT'ODJIEKTPOHHBIX aTOMax.

5. Cospemennbie GopmynupoBku Ilepuonnueckoro 3akoHa. CTpyKTypa MEPHOIUUECKON CHUCTEMBI.
M3MeHeHne CBOICTB 3JIEMEHTOB B IEPUOJMYECKON CHCTEME (BEpPTUKaJIbHAasg U TOPU30HTAJIbHAsS
NEPUOAUYHOCTb).

6. Ileproandeckas cucTeMa U ee CBsi3b CO CTpoeHHeM aToMoB. IIpaBuno Kneukosckoro. s-, p-, d-, u
f- amemMeHThI.

7. Pamguycsl aTOMOB M MX M3MEHEHHUE B MEPHOAaxX U MOArpynmnax. MoHHsle paanychl U 3aBUCUMOCTb
UX OT 3JIEKTPOHHOTO CTPOEHHUS W CTENEHU OKHUCIIEHMs. MI3MEHEHHE KHCIIOTHO-OCHOBHBIX CBOMCTB
COCIMHEHUH 10 NIEPUOAAM U I'PYIIIIAM.

N
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.

24,

25.
26.
217.
28.
29.
30.
31.
32.

33.

34.

35.
36.

37.

HcTopus pa3BUTHS 3JE€KTPOHHBIX NPEACTABIECHUN 0 XUMHUUYECKOM cBsA3H (Teopus Koccens u Jlpto-
uca). MlonHast u KOBaJIeHTHasl CBSI3H.

HarnpaBieHHOCTh M HACBIIAEMOCTb KOBAJIECHTHOM cBs3u. llossspHas koBanenTHas cBsa3b. [lomsapu-
3y€MOCTb.

NoHHas CcBA3b Kak KpalHUN Cily4ail IOJISIPHOM KOBAJICHTOW CBsA3U. HeHampaBileHHOCTb M HEHa-
CBILIAEMOCTh HOHHOM CBSI3U.

KpuBas noreHuumanbHON 3HEprun Mosekys. OCHOBHBIE MOJIOKEHUS METO/A BAJIECHTHBIX CBSI3EH.
BaneHTHOCTE aTOMOB 3JIEMEHTOB € IO3ULMU METO/A BAJICHTHBIX CBSI3EH.

Teopust rubpunuzanun. 3arnoiHeHue THOPUAHBIX OpOUTaANIel HEMOJCICHHBIMU MapaMy 3JIEKTPO-
HOB.

OOpa3oBaHue KpaTHBIX CBSA3EH G- U T — CBSI3H, HX 0cOOeHHOCTH. OOBSICHEHNE CTPOCHUE MOJIEKYJ
N2 u CoHs; CH4, NH3, H20.

XapakTepUCTUKN XUMUYECKOM CBS3U: JNIMHA U DHEPTUsl, BAJICHTHBIN YIOJL.

OcHOBHBIE TIOJIOKEHUS MeTo1a MOJIeKyJIIpHbIX opouTaieir (MO JIKAO). ®opma paznmuunabix MO.
MO nByXaTOMHBIX MOJIEKYJ 3JIEMEHTOB BTOporo mepuoga. OObsSCHEHHE MarHUTHBIX CBOMCTB
JBYXaTOMHBIX YacCTHII.

MO nByXxaTOMHBIX MOJIEKYJI aTOMOB IepBOTo nepuoaa. [lopsaok cBszu.

JloHOpHO-akuenTopHas cBsi3b. BonopoaHast cBs3b.

Kunkoe cocrosinue. BiausiHue BOAOPOIHOM CBA3U HA CBOMCTBA KUAKOCTH.

Paz6aBiieHHbIE pacTBOPHI HEANEKTPOIUTOB. OcMoTHYECKOE laBiieHue. Y paBHenue Baut-I'odpda.
JlaBjieHrEe HACBIILIEHHOrO NIapa HaJ pacTBOopoM. 3akoH Payns. Temneparypsl KUIIEHUs] U KpUCTal-
mu3aiuu. Kprockomnus 1 30yIIIMOCKONHUS.

Teopus snexTponuTryeckoil aucconuanuu Appenuyca. Poiabs pactBopuTesns B mpouecce pacnaja
JIEKTPOJIMTA HA MOHBL. J{M3neKTpuuecKass NpOHULIAEMOCTh M MOHU3UPYIOIas COCOOHOCTh pac-
TBOPHUTEJIA.

Cnalble U cuibHbIE 3JEKTPOIUThl. CTENEeHb AUCCOLHUALMY U €€ CBA3b C U30TOHMYECKUM K03 du-
LIUEHTOM.

3akoH JeiicTBus Macc M pacTBOpbl. KoHcTaHTa AMcconnanuu ciaaldbIX 3JI€KTPOJUTOB. 3aKOH pas-
6aBnenns OcTBayibJa. BiusHEE OMHOMMEHHOTO MOHA HA JUCCOLHUAIMIO CIa0OTO AJIEKTPOJIHTA.
CryneHuaTas 1UCCOLMALINS.

CocTosiHHE 37€KTPOIUTOB B pacTBope. oHBI U HeauccounupoBaHHble MoJieKynbl. Koaddunnent
akTUBHOCTH. [ToHsATHE 00 MOHHOI cHIle pacTBoOpa.

HNounble peakuun. Y CIOBHUS CMEIIEHUSI MOHHOTO paBHOBecHs. [Ipon3BeneHne pacTBOPUMOCTH.
DNEKTPOIUTHYECKAS AUCCOLMAIUSA MOJIEKYJI BOIbl. FIOHHOE TpOU3BENEHNE BOMBI.

Bonopoansrii mokaszarens. Crioco0s! onpenenenust pH. KucinotHo-ocHOBHbIE MHIUKATOPBI.
I'mpponus. Crenens ruaponusa, €€ 3aBUCUMOCTb OT KOHLEHTpauuu, Temreparypbl. Koncranra
TUAPOIN3A.

Pasnuunsle cnydaun rugpoinusa. [Ipumepsr.

CoBpeMeHHbIE TEOPUU KUCTIOT U OCHOBaHUI.

Baxueiilyre OKUCIUTENM W BOCCTAHOBUTENU. VI3MEHEHHME OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
CBOMCTB 2JIEMEHTOB B IIEPUOJIAX U MOArPYyIIIaX.

CocraBieHne ypaBHEHMH OKUCIHUTEIbHO-BOCCTAHOBHUTENbHBIX peakuuid. Knaccugukamus okxwuc-
JINTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKINN. BhIUMCIEHNE XUMUYECKUX dKBUBAJIECHTOB OKUCINUTENS U
BOCCTAHOBUTEIIA.

Bimsinue temmnepaTrypbl, KOHIIEHTPALMKM PEAreHTOB, UX MPUPOIBI, CPEABl U JPYTUX YCIOBHH Ha
IIPOTEKAaHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IIpOoLEeccOB. YpaBHeHus Hepucra. Mcnonb3oBa-
HUE TaOJINIl OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX MOTEHIIUAJIOB JIJIsl PEIICHUs BOIPOCca O BO3ZMOXK-
HOCTH IIPOTEKAHUS PEAKIUU.

CocraB KOMIUIEKCHBIX coeTMHEHUI. CTPOCHHE KOMIUIEKCHBIX coeAMHEeHUN. 13omepust.
TepMonnHaMuyeckas cucreMa. 3aKOH COXpPaHEHUs SHEPruu. BHYTpEeHHsIs1 SHEprus U YHTAJIbINA.
OK30- ¥ SHIOTEPMHUYECKHE PEAKINN. TEPMOXUMHUYECKHE YPABHEHUS.

3axoH ['ecca u cnenctus us Hero. [IpumMepsr.
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38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
51.
52.
53.
54.

55.

56.
S7.

Onranenus oOpasoBanus. CtaHnapTHbIe COCTOSHUS BemlecTB. CTaHAapTHAS SHTANBIUS 00pa3o-
BaHUA U CTOPAHHUS.

Makpo- u MukpococTosiHus. BepositHocTs coctosinus. [Tonarue 06 sutponuu. CrangapTHas >H-
Tponus. Mi3MeHeHne SHTPOIINHY B PA3IMYHBIX MPOLIECCAX.

[Tonsarue 06 >neprum I'mb0ca, ee M3MEHEHNH KaK Mephbl PeakIMOHHOW criocobnoctu. Kpurepuii
COMOIIPOM3BOJIBHOCTH IPOLIECCOB B CUCTEMAX.

OOparumbie 1 HeoOpaTUMBbIE MpoOIecChl. | OMOreHHbIE U TeTeporeHHble paBHOBecHs. KoHcTanTa
paBHOBECHSI B TOMOT'€HHBIX U F€TEPOr€HHBIX CHCTEMAX.

KoHncranTa paBHoBecus. CBs3b KOHCTaHTbl PAaBHOBECHS CO CTAaHAAPTHBIM M3MEHEHUEM SHEPruu
I'uG6ca.

[Tpunnun Jle-Illarense. BinsHue temiepaTypsl, AaBICHUS U KOHLICHTPALMM PEarcHTOB HA paB-
HOBECHE.

DOneMeHTapHbIE U HedJeMeHTapHble peakunu. Kmaccudukarms peakiuii. CKOPOCTh peakiuil B
TOMOT€HHBIX U T€TEPOr€HHBIX CUCTEMAX.

@DaxTOopHl, BAUSIOLUIME HA CKOPOCTh peaKLMU. 3aKOH JeicTBUs Macc. KoHCTaHTa CKOpOCTH.
MouekynspHOCTb U NOPANOK peakuuu. I1opsnok HealeMEeHTapHBIX PEaKIIHM.

3aBUCUMOCTb CKOPOCTH peakluu OT TeMiieparypsl. [loHsATHE 00 aKTUBHOM KOMILIEKCE. DHEPIus U
SHTPONUS AKTUBALUU.

OOmue cBoWCTBa PacTBOPOB. PacTBOpBl Kak MHOTOKOMITOHEHTHBIE cucTeMbl. Kiaccudukarus
JIBYXKOMITOHEHTHBIX pacTBopoB. [Iporeccsl, conpoBoxkaarone odpa3oBaHue pacTBopoB. Colb-
BaTalMysl.

Pasnnynble BUIBI BEIpaXXEHNSI KOHLIEHTPALIMKA PACTBOPOB U UX B3aUMHBIE IIEPECUETHI.
3aKOHOMEPHOCTH PaCTBOPUMOCTH Ia30B B KUAKOCTAX. 3akoH ['eHpu. BnusHue Ha pacTBOPUMOCTh
IIPUPO/BI BEILECTB, TEMIIEPATYpPBI, AABJICHUSA. 3aKOH paclpeAcICHusl.

HomeHnknarypa M OCHOBHBIE THUIIBI KOMIUIEKCHBIX coenuHeHnd. Kimaccudukanmsi KOMIUIEKCOB 110
BUJly KOOPJUHUPYEMBIX JINTAHIOB.

KBantoBo-mMexaHuueckue Teopun 00pa30BaHUS KOMIUIEKCHBIX COEAMHEHUN. MeToj| BaJIeHTHBIX
cBs3el. [TonsTHe 0 TeOpHUM KPUCTAIIIMYECKOTO TIOJIA.

Monun3anus KOMIUIEKCHBIX CO€IMHEHHUH B pacTBope. KOHCTaHTa MOHU3alMK KOMIUIEKCHOTO HOHA.
XenatHbii 3¢pdexr. Tpanc-BiusHue.

DNEeKTPOXUMHUYECKUN PsAJl HAMpsOKeHU MeTtauioB. [anpBannueckue snemeHThl. JJIC ranpBanu-
YECKOI'0 JJIEMEHTA.

DNEeKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN Mpoliecc. 3akoHbl dapanes. [IpakTuueckoe
3HAUEHUE DJIEKTPOIIN3a.

DNEeKTPOIN3 PACIIIaBOB U BOAHBIX PACTBOPOB JIEKTPOIUTOB.

Kopposus metannos. MeToibl 3aIlIUTEl OT KOPPO3HH.

Buuer (o0paszey) k 3x3ameny (IPOMeKYTOUHBIIH KOHTPOJIb)

1. Ha3oBuTe KOMILICKCHBIE COCOAMHCHUS. I/ICHOHB3y5I BCIIMYHUHY KHeCT., paCCQHTaﬁTC KOHICHTpa-

OUIo I/IOHa—KOMHHeKCOO6pa3OBaTeJ'I$I " JIMTaH[1a TOAYCPKHYTOI0 KOMIIJICKCHOT'O COCAMHCHUA B €TI0 0,1 M
pacTBOPEC, a TAKKC CTCIICHL AUCCONHUAIIU KOMIIJICKCHOI'O MOHA:

Ko[H9(SCN)a] Kueer. = 5,9-10%2; Na[TiCld].

2. MaccoBblii coctaB MeiHOTO Kouenana (B %): Cu — 34,64; Fe — 30,42; S — 34,94. YcranoBute

XUMHUYECKYIO (POpPMYITY JaHHOTO COETUHEHHUSI.

3. CocraBbTe HOHHBIE M MOJIEKYJIsIpHBIe ypaBHeHUs runposm3a conmu NiClz. Paccuuraiite ms Hee

K., crenens ruaponusa h u smauenne pH B 0,01 M pactBope.

4. Beruncnure MacCy BOJbBI U PACTBOPACMOI'O BCIICCTBA (B 1"), KOTOPBIC HOTpe6y10TC$I JJI IpUTro-

tosnenus 1 1 8%-noro pactBopa NasAsOs (mmotaocTs mpu 17 °C 1089,2 xr/vd).

5. MeTo10M HOHHO-3JIEKTPOHHOTO OajilaHca (METOZ0OM MOoJypeakiuii) 3akoHunTe ypapHenue OBP.
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Paccuuraiite 5/1C u BBIICHUTE, MOXKET JIM 3TA PEAKIUS IPOTEKATh CAMOIIPOU3BOJIBHO
MnO2 + KBrO + ... = MnOq4" + Bra+ ... .

6. BeruucnuTe cuity TOKa MPH 3JEKTPOIU3E BOJHOTO PacTBOpa Cyiabdara HAaTpus, eciu 3a 1 4 mpo-
1ecca CyMMapHbI 00bEM BBIJICIIMBIIMXCS Ta3000pa3HbIX MPOIYKTOB aHOIHOM M KaTOJHOM MOJTypeaKIui
coctaBui 5,64 1 (H.y.). KakoBa mpu 3TOM Macca pa3nokUBIICHCS BOIbI?

BornpocsbI K onpocy 1mo TeMam J1adopaTOpHbIX padoT (npumepst) (TEKYyIIHA KOHTPOJIb)

Pa3nen 1. rema 1.1.-1.2. JlabopatopHas pabora Nel
«OrnpeneneHne 3KBUBAJIEHTHON MacChl HEU3BECTHOI'O METAILIIAY

1.®opMynupoBKa 3aKOHA COXPAHEHUS MAcChl U SHEPTUH, €r0 MaTeMaTHYeCKOe BbIPAKEHUE.

2.DopMyIHpOBKa 3aKOHA COXPAHEHHUS MACCHI.

3.®opMyIMpOBKA 3aKOHA ITOCTOSHCTBA COCTaBa.

4.®opMynHpOBKa 3aKOHA KPaTHBIX OTHOILLIEHUIA.

5.@opMynupoBKa 3aKOHA SKBUBAJIEHTOB, €r0 MaTEMAaTUYECKOE BBIPAKEHHUE.

6.01peneneHue MOHATHI: MOJIb BEILIECTBA, OTHOCUTEIbHAS MOJIEKYJIsIpHAsl Macca, MOJIsipHasi Macca.

7.0npeneneHue MOHATHHA: SKBUBAJIEHT 3JIEMEHTA, MOJISIpHAas Macca 3KBUBAJIEHTa, Gopmyna ajis
pacuera MOJISIPHON MacChl 9KBUBAJICHTA 3JIEMEHTA.

8.0OmnpeneneHne NOHATHIA: SKBUBAJIECHT BEILIECTBA, MOJISIPHBIA 00bEM SKBUBAJICHTA ra3a.

9.®opMyiibl Ji pacyeTa MOJIIPHOW MacChl SKBUBAJIEHTAa OCHOBHBIX (UETHIPEX) KJIACCOB HEOPTraHU-
YECKHUX COCIMHEHHH.

10.®opmynupoBKa 3aKk0Ha ABOTaJpo, CMBICI U BEIUYHMHA YKciia ABOraapo.

11.®opMynupoBKa ABYX CIEACTBUI U3 3aKOHA ABOTaJIpo.

12.06beM, 3aHMMaeMbli JIIOOBIM T'a30M IPU HOPMAJbHBIX YCIOBUAX (H.y.). IIpuBectu 3HaueHus
JABJICHUA U TemIepaTypsl Ipu H.y. B cuctemax CU u CI'CE.

13.Marematuueckoe BhIpakeHHEe 00BEAMHEHHOTO Ta30BOro 3akoHa (ypaBHeHus KiamnelipoHa).

14.Matemaruueckas 3anuch ypaBHeHust Menneneesa — Knaneiipona.

15.ITonsiTHe mapuMaabHOro JaBJICHMS ra3a. 3aKOH NapluaibHbIX JaBiaeHui [lanbToHa.

16. BemtectBo coctout u3 menu u cepsl. M3 0,667 r atoro BemectBa nomydeno 0,556 r okcuga me-
mu(Il). Beraucnure MaccoByIO OO MEIM B BEIIECTBE U HAMAUTE €ro (GopMyITy.

Pa3nean 1. rema: 1.3. JlabopaTopnast pabora No2
«OCHOBHBIE KJIACChl HEOPTAHHUUECKUX COeTUHEeHHH. KOMITTIEKCHBIE COeTMHEHUS

101
2
44 Ru?

2.IlepeuricauTe CUMBOJIBI 2JIEMEHTOB, HA3bIBAEMBIX ILIEIOUYHBIE HJIEMEHTHI.

3.Ilepeunciante CHMBOJIBI 3JIEMEHTOB, HA3bIBAEMBIX TAJIOT€HAMH.

4.IlepeuricauTe CUMBOJIBI JIEMEHTOB, HA3bIBAEMBIX I1[E€I0YHO-3EMEIbHBIMH.

5.Kakwue arieMeHThI Ha3bIBalOT HeMeTautaMu. [IpuBennTe Bce UCKITFOUEHHS U3 chOpMyTHpOBAaHHOTO
MpaBuIa.

6.Kakne sneMeHTHl Ha3pIBalOT MeTayutamu. [IpuBenuTe Bce MCKIIOUEHUS U3 CHOPMYITHPOBAHHOTO
MpaBuIa.

7.Haiite onpenenenue okcuaoB. KakoBa creneHb OKUCIEHUS 00pa3yrOIIero OKCU JIEMEHTa B HU-
ke npuBeeHHbIX okcuaax: Cro07, TiO2, H202, KO2? Ha3oBuTe 3TH OKCHIBI, TPUBEIUTE UX IpadUuecKue
(bopMyIIBI.

8.JlaiiTe ompeneneHusi OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HecoJeoOpa3yromux okcuaoB. [1pu-
BEIMTE TI0 JIBa IPUMeEpa KaXXI0ro Tuna okcuaoB. [IpuBenute nx rpadpudeckne GopmMyIibl.

9.JlaiiTe ornpeeneHue OCHOBAaHUN C TOUYKU 3PEHUS] TEOPUHU EKTPOIUTUYECKON Auccounanuu. Yro
Ha3bIBACTCS KUCIOTHOCTHIO OCHOBaHM? Kakue OCHOBaHMS Ha3bIBAIOTCS MIETIOYaMH?

1.IToHgTHE XUMHUYECKUN diieMeHT. YTO 0O3HAYaeT 3aIluch
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10./laiiTe onpeneneHUe KUCIOT C TOYKM 3PEHUS TEOPUH DJIEKTPOIMTHUECKOM auccouuanuu. Yro
Ha3bIBAETCSl OCHOBHOCTHIO KucioT? [IpuBeaute mo ogHOMY NMpUMEpPY KHCIOPOJACOAEpKAIUX U OecKuc-
JIOPOJIHBIX KUCTIOT, JATe UX CUCTEMATHUECKOE U TPAJIUIIMOHHOE HA3BaAHUSI.

11./laiiTe onpenesieHUEe CPEAHUX COJICH C TOUKU 3PEHUS TEOPUHU DIICKTPOJUTHUECKON T CCOLIMAIIUAH.
UeM OTIMYAIOTCS OT HUX KUCJBIE M OCHOBHBIE conu? [IpuBeanTe mo aBa mpuMepa KUCIbIX U OCHOBHBIX
coneil, Ha3oBuTe ux. [IpuBenure ux rpadpuyeckue GopMyIbl.

12.[1aiiTu onpeiesieHUe ABOMHBIX U CMEIIaHHBIX colied. [IpuBenuTe 1o aBa mpuMepa Kaxaoro TUIa
3THUX coJielt ¥ Ha3oBuTe uXx. [IpuBeaure ux rpaduueckue GopmyIibl.

13./laiite ompenenenue noHsTus rpaduueckor Gopmyinsl coequHenus. [IpuBenute rpapuueckne
dbopmynsl coequnenuii: VOSO4, CrOHSO3, HBrO,, CaHPO4. K kakum kiaccaM OTHOCSITCSI 9TH COCJIH-
HEHUs, TaliTe UX TPATUIIMOHHEBIC Ha3BAHUSI.

14.[laiiTe onpeneneHue MOHATUSA CTENEHb OKUCIEHUS 3JIEMEHTa B COEIMHEHHMH. Paccuuraiite cre-
IIEHH OKHCIICHHS 31eMeHTOB B coequHeHusx KoCr07, H3POs, SiOs?, Cra(SO4)s, paiite ux TpPaJUIINOH-
HbIC HAa3BaHMUSI.

15.Metadochopras u opropochopHast KHCIOTHI — HA YTO YKA3bIBAIOT MUCIOJIb30BAHHBIC MTPHCTAB-
ku? [IpuBeaure rpaduyeckue GopMysbl STUX KUCIIOT.

16.ITpuBenute oObIuHBIC U Tpaduueckre GOPMYIBI XJIOPCOACPIKANUX KUCIOT, COOTBETCTBYIOIIMX
CIIEYIOIIUM CTETIeHsIM OKHCIeHUs xopa: -1, +1, +3, +5, +7. [IpuBeaute TpaguIIOHHbIE HA3BAHUS 3TUX
kucioT. Ha 94To yka3pIBalOT UCIOJIb30BAHHBIC B HA3BAHUSIX OKOHYAHUS?

17. CocraBbTe MOJEKYJISIPHBIE U MOHHBIE YPaBHEHUS PEaKIUil, C TOMOIIbIO KOTOPBIX MOXHO OCY-
IIECTBUTH CIEAYIOIINUE MPEBPAICHUS:

S—S02—>S03—>H2S04—~CrOHSO4—Na2SO4s—>NaHSO4

18, HazoBuTe KOMIUICKCHBIC COCTMHEHUS. YKAKHUTE 3aps]] KOMIUIGKCHOTO MOHA, CTCTICHh OKHCIIe-
HUS U KOOPAMHALIMOHHOE YHCII0 MOHA-KOMILJIEKCOO0pa30BaTess, a TAaKKe JIGHTATHOCTh JIUTAHIOB.

Nas[Ag(S203)2]; [Co(NH3)e]Cly; [Be(OH)2(H20)]

19.3anumuTe ypaBHEHHUE PEaKIMu B MOJICKYIIIpHOM U HOHHOM Bujie: Cra2(SO4)3 + BaClo—

Pa3znen 2. tema: 2.1. JlabopaTopnast pabora No3
«CTpoeHue aTomMa U IEpUoANYecKas cucreMa XuMnudeckux ainemenToB .M. MenneneeBa»

1.Monens bopa crpoenus atoma. [Toctostnuas Punbepra, ee urciieHHOE 3HaUEHUE.

2.IlonsTue opOuTans.

3.®u3nyecKkuil CMbICT U 3HAUEHUS, IPUHUMAEMbIE TJIABHBIM KBAHTOBBIM YHCIIOM.

4.®u3nveckui CMbICT M 3HAYCHMS, IPUHUMAEMble OPOUTAIbHBIM KBAHTOBBIM YHCIIOM.

5.Bun snexTpoHHBIX 00nakoB (opOuTaseil) 1 COOTBETCTBUE MEXAY UMCICHHBIMU U OYKBEHHBIMHU
0003HaYEHUSIMU OPOUTAILHOTO KBAHTOBOI'O YUCIIA.

6.®Pu3nyecKuil CMBICI W 3HAYEHMsI, IPUHUMAaEeMble MarHUTHBIM KBAaHTOBBIM 4HCIOM. CBS3b ATHX
3HAYCHUIT U yKcina S-, P-, d- u f-opouraneii.

7.®u3nyecKnuil CMBICT U 3HAUEHUS!, IPUHUMAEMble CIUHOBBIM KBAHTOBBIM UHCIIOM.

8.Yci0BHas 3aluCh YPHEPrETUUYECKOM TUarpaMMbl MHOTOJIEKTPOHHBIX aTOMOB.

9.®opMynupoBKa U (PU3NUECKHUI CMBICI TPUHIIUIIA MUHUMYMa SHEPTHH.

10.®opmynupoBka u ¢puzndeckuit cmpica npuHuna [aymu.

11.®opmynupoBka 1 pu3HUecKuil CMbICT MpaBuia XyHaa.

12.®opmynuposka npasuia KiieukoBckoro.

13.Yto HazpIiBaeTCs SJIEKTPOHHOW KoHpurypamumeit aroma? IlpuBenuTe MOIHYIO 3JIEKTPOHHYIO
KOH(UTypaIimio aToMa 3JIEMEHTa C 3apsiaoM siipa S1.

14.Paccuntaiite MaKCUMAIbHOE YHCIIO AJIEKTPOHOB, KOTOPBIE MOTYT HaxoquThcs Ha 3P u 5f opoOu-
TasIX.

15.ITpuBenure coBpemennyto popmynuposky [lepuoanueckoro 3akona J[.Ml.Menneneena.

16.0npenenenue u GpU3MUECKUl CMBICI MOHATHIA: () (PEKTUBHBIN 3aps] sapa, NOCTOSHHAS SKpaHH-
pOBaHMsL.

17.ITonstus pangunyca atoMa U noHa. Kak U3MeHsieTcs paauyc 4acTULbI IIPU MEPEXOIE: aTOM — €ro
ITOJIOKUTEIBHO 3apsKEHHBIA HOH, aTOM — €r0 OTPULIATENIBHO 3apsKEHHBIN HOH?
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18.Kak 1 mouemy U3MEHSIOTCS palyChl aTOMOB MPU NIEPEMELIEHUH BAOJb IIEPUO/IA CIEBA HAIIPABO
U TIpY NIEPEMELIECHNUN CBEPXY BHU3 BJIOJIb TJIaBHBIX U MOOOYHBIX MOATPYyMI?

19.0npenenenre NOHATUS SHEPTUS NOHU3ALMY, €IUHULBI €€ U3MEPEHUS U XapaKTep €€ U3MEHEHUs
B [IEPUOJAX U TPYIIAX.

20. Ompenenenue MOHATHS SHEPTUS CPOJICTBA K JIEKTPOHY, SAMHULIBI €€ U3MEPEHUS U XapaKTep ee
U3MEHEHHUS B IEPHOAX U TPYIIIAX.

21.I1ousiTHE U GU3UIECKUIN CMBICI 3JEKTPOOTPULIATEILHOCTH 31eMEHTOB o Maruikeny. Enunuiisn
€€ U3MEPEHHUs U XapaKTep U3MEHEHUs B IEPUOJAaX U IPYIIaXx.

22.0THOCUTEIBHBIE 3JIEKTPOOTPULIATENBHOCTH 110 [loNMHIrY: Kak OLlEHUBAIOTCA U 3aKOHOMEPHOCTH
WU3MEHEHHUS UX 3HAUYCHUH B MIEPUOJAX U IPyIIax.

23. Hanmmute 351eKTpoHHBIE (POPMYITBI IPUBEACHHBIX HUXKE HOHOB. K ceMEHCTBY KaKuX 3JIeMEHTOB
OTHOCSTCS aTOMBI 3THX HoHoB? Sn?*, Mn?*, Cu?*, Cré*, 2,

Pa3nen 3. rema: 3.1. JlJaboparopnas pa6ota No4
«DHEpreTuKa XUMHUYECKUX MTPOLIECCOBY

1.0npenencHue NOHATHS TEIUIOBOK (M (PEKT peakIuu.

2.1lepBbIii 3aK0H (Hayao0) TEPMOJAMHAMUKH, M0 MAaTEMaTUYECKOE BBIPAKEHUE M 3aIIUCh JJI U30-
OapHBIX IIPOILIECCOB.

3.0npeneneHne U30TEPMHUUECKUX, W30XOPHBIX M HM300apHBIX MPOLECCOB. MoauduKanuy 3amucu
MaTEeMaTHYeCKOro BhIpaXKeHHUs |-ro Hayajla TEepMOJMHAMUKHU B 3TUX TPEX CIydasx.

4.JlaiiTe orpeaesieHre YHTAIBIINH, YHI0- U 9K30TEPMHUUECKUX TpoiieccoB. OOBICHUTE B3aMOCBSI3h
o0o3HaueHui TeroBoro 3gdexkra Q u AH.

5.0mnpeneneHue MOHATUS TEPMOXUMHUYECKOE ypaBHeHUe. Kakue ycioBHs Ha3bIBAlOTCS CTaHIAPT-
HbIMU?

6.0npeneneHre MOHATHS YHTAIBIIMKA 00pa30BaHUs, CAMHHIIBI H3MEPEHHS. 3HAYCHUS SHTAIBIHHA 00-
pa30BaHUs NPOCTHIX BEILECTB.

7.3akoHa ['ecca. Maremarrueckoe BeIpakKeHHUE ClIeICTBUSI U3 3akoHa ['ecca.

8.0nucanue NOHATUS SHTPOIIUM CUCTEMBI, €IMHULBI U3MEPEHUS.

9.Marematuueckas Gopmyina Juisl pacueTa U3MEHEHUS SHTPOIHHU B IIPOLIECCE PEAKIIUH.

10.0Onpenenenne MoHATHS U300apHO-M30TEPMUUECKOr0 MOTEHIMana peakiuuu (3Hepruu ['udoca).
UYro otpakaer BenuuuHa 3Hepruu ['ndoca?

11.0npenenenne NMOHATHS CTaHAApTHON sHepruu I'mb60ca oOpa3oBaHUs, €IUHMIIBI OOpa30BaHMSL.
3HaueHus CTaHIapPTHBIX SHepruit I'm66ca oOpazoBaHMs MPOCTHIX BELECTB?

12.Marematndeckas Gpopmyiia Juisd pacueTa U3MEHEHUsI N300apHO-U30TEPMUYECKOT0 MTOTEHIMAlIa B
MIPOLIECCE peaKLUu.

13.CooTHOIIEHUS MEKAY SHTATIBIUUHBIM U SHTPOIUNHHBIM (haKTOpaMH U HaIpaBJIeHUE MPOTEKaHHS
XMMHYECKON PEaKIIuu.

14.ITonste TepmoauHaMuueckoil ¢pynkiuu. Ilepeuncnurte mzBectHsle BaMm TepmoanHamuueckue
GyHKIUH.

15.Boruncnure temnoBoit a¢ ekt peakuun BoccranopieHus 80 r Fe203 amromuHnem.

16.Bo3MOKHO JIM TIpH CTaHAAPTHBIX YCIOBHSX IMoNydeHre anuirHa 1mo peakuuu NH3qr) + CeHer) =
CsHsNH2) + Ho)?

7.4. CooTBeTCTBHE IIKAJIbI OLICHOK U YPOBHEiH c()OPMHPOBAHHBIX KOMIIECTCHIIHIA

Yposens chopmu-
POBaHHBIX KOMIIE- Onenka [Nosicnenus
TEHUUH

Teopernueckoe copepkaHrue Kypca OCBOCHO MTOJIHOCTHIO, BCE
MPelyCMOTPEHHBIE MPOTpaMMOi 00yUeHHUs yueOHbIe 3aJaHHsl BbI-
«5» TTOJTHCHBI.
(oTIMYHO) OO0yyaronuiicss JEMOHCTPUPYET CIIOCOOHOCTH 0OOCHOBAHHOTO
BBIOOpA PEareHTOB U MX KOJWYECTBEHHBIX COOTHOIICHUM, (ha30BOTO
COCTOSIHMSI JIJIsl ONITUMAJIBHOTO MPOBEACHUSI XUMHUECKHUX MPOLIECCOB.

Bricokuit
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Yposens chopmu-
POBaHHBIX KOMIIC-
TEHUUHN

Orenka

Tlosicuenns

3HaeT CBOMCTBA PA3JIMUHBIX KJIACCOB XUMHUYECKHUX 3JIEMEHTOB, CO-
€AVMHEHUH, BEUIECTB M MAaTE€pUAIOB. YCHEIIHO MPUMEHSET 3HaHUSA
OCHOBHBIX 3aKOHOB XHUMHH, CTPOCHHUS U PEAKIIMOHHOM CIOCOOHOCTU
BEILECTB, [IPY U3YYCHUU U AHAIN3€ MEXAHU3MOB XUMHUUYECKUX PEak-
UM, OPOUCXOIAIIMX B TEXHOJOTHUYECKUX MPOLIECCAX U OKPYKAKOIIEM
mupe. CriocoOeH aHaTu3upoBaTh W HCMHOJIb30BAaTh MEXAHU3MBI XHU-
MHYECKUX PEAKLHM, TPOUCXOIAIINX B TEXHOJIOTHUYECKUX MPOLIECcax
U OKpY’KarollleM MUPE, IPOBOAUTH aHAJIU3 MOJYYEHHBIX JaHHBIX, Je-
JaTh MpaBWIbHBIC, HAYYHO OOOCHOBaHHBIE BHIBOABI. ['0TOB mpesia-
ratb CBOM CIIOCOOBI pelIeHHs TOCTaBIEHHBIX 3a1a4d. ['oToB paborath
Kak B KOMaHJI€, TAK U UHJIUBUIYAIbHO.

bazosruiit

«y
(xoporo)

TeopeTtnueckoe coziepxaHue Kypca OCBOCHO MOJHOCTBIO, BCE
PelyCMOTPEHHBIE MPOTpaMMOii 00yUdeHHUsl yueOHbIE 3aJaHHsI BbI-
MOJIHEHBI C HE3HAYUTEIbHBIMU 3aMEYaHUSIMHU.

OOygarommiicst crocoOeH MPOBOAUTH BBIOOP HEOOXOIUMBIX
YCIIOBUHM MIPOTEKAHUS PEAKIINil, 3HACT CBOMCTBAX Pa3UYHbBIX KJIACCOB
XUMHUYCCKUX JJIEMCHTOB, COGI[I/IHCHPlﬁ, BCIICCTB U MAaTCpHaJIOB, CIIO-
coObI BIUSHUS HA XUMHUYECKUN MPOIECC C LIETBI0 €ro YCHIICHUS WIN
octaHoBKU. OOyuaromuiicss crocoOeH HCI0JIb30BaTh OCHOBHBIE 3a-
KOHBl XUMHUU JJISl pelIeHus MpoQecCHOHANbHBIX 3a7ad, Ha OCHOBE
3HaHUI O CBOMCTBaX M CTPOCHUH BEIIECTBA MPOBOAMUT MOAOOpP pea-
TeHTOB, CIIOCOOCH aHaJM3UPOBATh U HCIIOJIb30BATh MEXAHU3MBbI XHU-
MHUYCCKUX peaKuHﬁ, IPpOUCXOAAIINX B TEXHOJOTHYCCKUX MpPOoHcccax
U OKPY)KaIOIlIeM MUpe

[Toporosslii

«3»
(ynoBnerBopu-
TEJBHO)

TeopeTtnueckoe cojpepkaHue Kypca OCBOCHO YaCTUYHO, 0OJIb-
HIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMoil 00ydeHusi yueOHBIX 3aja-
HUH BBIIIOJIHEHO, B HUX UMCIOTCA OIIINOKH.

OOyuarouiics MOKET MOJ PYKOBOJCTBOM OCYIIECTBISATH BbI-
O0Op ONTHUMAaNbHBIX YCIOBUH MPOTEKaHMs PEAKIUN M BO3MOKHOCTH
BIIMSIHUS HA CMEILEHUE XUMHUYECKOTO PABHOBECHS, C LIEIbIO YBEIH-
YEHUs BBIXOJIa MPOJYKTOB peaklMy. 3HAET CBOMCTBAa Haubosee Bax-
HBIX KJIACCOB XMMHYECKUX DJIEMEHTOB, COCIMHEHNN, BELIECTB U Ma-
tepuanoB. Crioco0eH 1o/ PYKOBOJICTBOM HCIIOJIb30BaTh OCHOBHBIE
3aKOHBI XMMUU JJIs1 pelIeHus] NpopecCHOHATIBHBIX 3a]1a4, Ha OCHOBE
3HaHUI O CBOMCTBaX W CTPOCHUU BEIIECTBA MPOBOAMUT MOAOOpP pea-
T'EHTOB

Huzkuit

«@2»
(HEYTOBIETBO-
PHUTEIBHO)

TeopeTtnueckoe copepxaHue Kypca HE OCBOEHO, OOJBIIMHCTBO
NPEIYCMOTPEHHBIX MPOrpaMMOi 00ydeHus: ydeOHbIX 3afaHuil oo
HE BBINIOJIHEHBI, JINOO cojepaT rpyOble OMMOKM; JAOMOJIHUTENbHAS
caMocCTosiTeNIbHas paboTa HaJl MaTepualloM HE MpHBeJa K KaKoMy-
100 3HAYUTENILHOMY IMOBBIIIEHUIO KaueCTBa BHIMIOJHEHUS y4eOHBIX
3aJlaHUMN.

OOyuaromuiicss He 3HAe€T OCHOBHBIX 3aKOHOB XMMHH, CTPOCHUE
BELIECTB, IPUPOY XMMUYECKON CBS3M M CBOMCTBA Pa3IMYHBIX KJlac-
COB XMMMYECKHUX 3JIEMEHTOB, COCAMHEHUM, BEIIECTB U MaTEpPUAJIOB,
IUIOXO MPEACTaBISET BO3MOXHOCTh MX HCIIOJIb30BAaHUS IIPHU INPOBE-
JIEHUY BBIYMCIIEHUH TI0 ypaBHEHUsAM peakiuii. He nmeet, mu6o nmeer
cyabble TPEeACTaBICHUS O CTPOSHUM BEUIECTB U UX XMMHUYECKOH aK-
TUBHOCTH, O CHOC00ax MpeBpallleHUs] OJHUX BEIIECTB B JIpyrue, He
BJIaJIc€T METOJaMH BHIOOpA ONTUMAIBHBIX YCIOBUH MPOTEKAHUS pe-
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Yposens chopmu-
POBaHHBIX KOMIIC- OmueHka INosicHeHus
TEHUUHN

aKIMI ¥ BO3MOKHOCTHU BIIMSHHUS HAa CMELICHUE XMMHUYECKOTO PaBHO-
BeCHs, C LEJIBIO YBEJIMYEHHs BBIXO1a IPOAYKTOB peakuuu. He croco-
OeH moxOupaTh PeareHThl U pelieHus: Mpo(ecCHOHANBHBIX 3a/ad.
He Bnageer HaBbikaMKu 00OOIIEHUS U OLIGHKH IOIYYEHHBIX PE3YIlb-
TaTOB UCCJICIOBAHMSL.

8. Metoguyeckue ykazaHusi AJ1sl CAMOCTOSITeIbHOM PadoThl 00y4arouXcst

CaMocTosiTenbHas paboTa CiocOOCTBYET 3aKpPEIICHUIO HABBIKOB PaOOTHI ¢ y4eOHOM U Hay4yHOM JIH-
TepaTypor, OCMBICICHUIO U 3aKPEIUICHHIO TEOPETHYECKOT0 MaTepHalia, ClIOCOOHOCTH HCIIOIb30BaTh OC-
HOBHbIE €CTECTBEHHOHAYYHBIEC 3aKOHBI B IPO(HECCHOHATBHON eI TeIbHOCTH.

CamocrosaTrenbHas paboTa BBIMOIHACTCA BO BHEAYTUTOPHOE (AyJUTOPHOE) BpEeMs MO 33aJaHHUI0 U
IIPU METOAMYECKOM PYKOBOJCTBE MPEIo/iaBaTelisi, HO 0€3 ero HelmoCpeCTBEHHOr0 y4acTus (IIpu YacTHY-
HOM HENOCPEICTBEHHOM YYaCTHH IPETIOIaBaTells, OCTABIISIONIEM BEIYLIYIO POJb B KOHTPOJIE 3a paboToi
CTYICHTOB).

Dopmul camocmoamenvbHol pabomsl 0aKaIaBpOB pa3HO0Opa3Hbl. OHHM BKIIOYAIOT B CeOsl M3yde-
HUE y4yeOHOM, HAYYHOH U METOJIUYECKOW JTUTepaTyphl, MaTEpUaIoOB MEPUOIUISCKUX U3IaHUH C IpUBIIe-
YEHHEM 3JICKTPOHHBIX CPEACTB O(PHUIMANBHOM, CTATUCTUYECKOH, MEPUOIUIECKON W HaydHOW MH(OpMa-
LUH.

B mponecce m3ydenus aucuuiuimHbl «Xumus» OaxanaBpamu HampasieHus 18.03.01 «Xumunge-
CKasl TEXHOJIOTHSI OCHOBHBIMU BUOAMU CAMOCMOAMENbHOU pabombl SIBISIFOTCS:

- IOATOTOBKA K ayIUTOPHBIM 3aHATHAM (JIEKLUAM U JaOOPATOPHBIM 3aHATUSM) U BBIIIOJIHEHUE CO-
OTBETCTBYIOLIUX 3aJaHUM;

- caMOCTOsTelIbHasl padoTa HaJl OT/AEIbHBIMU TEMaMHU y4e€OHOW TUCUUIUIMHBI B COOTBETCTBHM C
y4e0HO-TEMaTHUYECKUM TJIaHOM;

- IOATOTOBKA K 9K3aMEHY.

Ha 3aHATHSAX JIEKIMOHHOTO THIIA MPENOoJaBaTelb M3JaraeT M pazbsACHSAET OCHOBHBIC, Hambosee
CJIO)KHBIE TOHSATHUSL TEMBI, a TAKXKE CBSI3aHHBIE C HUMHM TEOPETUYECKUE U NMPAKTHUECKHUE NIPOOJIEMBI, JaeT
PEKOMEH/IallMHU Ha BBIMOJHEHHE CAMOCTOSATENIbHOM paboTHI.

B xoze nexmuit 00y4aronmmcs peKoMeH1yeTCsl:

- BECTH KOHCIIEKTHUPOBaHUE YUeOHOI0 MaTepuana;

- oOpamaTh BHUMaHUE Ha OIpeAeeHUs NOHITHH, (POPMYIHPOBKH 3aKOHOB M UX MaT€MaTUYECKOE
BBIPQKEHHE, MOJOKEHUS, PACKPBIBAIOIINE COJIECPHKAHUE TE€X WIM MHBIX SBJICHUM M MPOLECCOB, HAyYHbIE
BBIBOJIbI U TPAKTUYECKUE PEKOMEHAALINHU 10 UX PUMEHEHHIO;

- 33/1aBaTh MPENOJABATEI0 YTOYHSIOIIME BOIPOCHI C LIENIBI0 YSICHEHUS TEOPETUYECKHUX IOJIOXKE-
HUMW, pa3peIieHus CHOPHBIX CUTyalui.

B pabounx KOHCIEKTaX >KeNaTeIbHO OCTAaBJIATH IOJIs, HA KOTOPHIX BO BHEAYJUTOPHOE BpEeMs
MOXHO CJlIeJIaTh TTOMETKH M3 Y4eOHO-METOAMYEeCKOro o0ecreueHus NIl CaMOCTOsITEIbHOM paboThl 00Y-
YarOIIMUXCS, JOMOJIHAIOIErO0 MaTepual MPOCIyIIaHHOW JIEKLIHUU, a TAaKKe IOMETKH, MOJYEPKUBAIOLINE
0CO0YIO BaKHOCTb T€X WM MHBIX TEOPETUUYECKHUX MOJIOKEHUH.

Jlsis ycnemHoro oBiaieHusi KypcoM HeoOXOJMMO IMOcelaTh BCe JEKIUH, TaK Kak TeMaTH4eCKUui
MaTepuaj B3aMMOCBsA3aH Mexy co0oil. B cioyuyasx mpomycka 3aHATUS CTYAEHTY HEOOXOJUMO CaMOCTOs-
TEJIbHO U3YYUTh MAaTepuall U OTBETUTh Ha KOHTPOJIBHBIE BOIIPOCHI IO IPONYIIEHHOW TEME BO BpeMs MH-
JTUBUAYAIbHBIX KOHCYJIbTALUH.

BaxHoil yacThio caMoOCTOATENBHON pabOThI SBISETCS YTEHHE y4eOHOW M HAydHOW JHMTEpaTyphl.
OcHoBHast GyHKIUS yUeOHUKOB — OPUEHTUPOBATH CTYJICHTA B CUCTEME 3HaHUM, YMEHUH U HaBBIKOB, KOTOpbIE
JIOJDKHBI OBITH YCBOEHBI OYAYIIMMU CHIEHUATMCTAMH 0 TAHHOW TUCIUILINHE.

Ornpoc 1o TeMe J1abopaTopHOM PabOTHI MPEACTABISAET COOOM OTBETHI HA MOCTABIECHHBIE BOITPOCHI
nepes 1abopaTOpHOM paboTol U mocie e€ BhIMoJHeHUs. M3noxkeHne B MICbMEHHOM BHJIE PE3yIbTaTOB
AKCIIEPUMEHTa U TEOPETUYECKOTo aHallu3a WM pelIeHHe 3a7auu Mo onpeaeneHHoi Teme. CoaepkaHue
MH/IMBUYAJIbHBIX BOIIPOCOB IO Te€MaM JIabOPaTOPHBIX pabOT OPUEHTHPOBAHO HA MOATOTOBKY OakayiaB-
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POB II0 OCHOBHBIM BOIIPOCAM Kypca. YPOBEHb BBIIIOJIHEHMS ITO3BOJISET IIPENOAABATEIAM CYAUTh O XOIE
CaMOCTOSITENIbHON pabOThl OaKaIaBpOB B MEXKCECCUOHHBIN MEPHO U O CTENIEHH UX MOATOTOBKU K dK3aMe-
HY.

IToaroroBka K 3K3aMeHy IIPEAIIOIIAracT:

- U3y4YEHHUE OCHOBHOM U IOIIOJIHUTEIILHOM JINTEPATYPHI,

- I3y4YCHHE KOHCIIEKTOB JICKIIWH;

- y4acTH€E B IIPOBOJUMBIX KOHTPOJIBHBIX OIIPOCAX.

9. llepevyenb MHGOPMAITMOHHBIX TEXHOJIOTHIA, HCI0JIb3YEeMbIX
NPH OCYLeCTBJIEHUH 00pPa30BaATEILHOIO NIpoLecca Mo JUCHHUILINHE

IIpumeHeHre UMQPOBBIX TEXHOJOTHH B PaMKax MPernoAaBaHusl TUCLMIUIMHBI IPEIOCTABISIET
pacupeHHble BO3MOKHOCTH 110 OpraHU3aluy Y4eOHBIX 3aHATUI B yCIOBUAX HU(ppoBU3auu 00Opa3oBa-
HUS U 1103BOJIIET C(HOPMHUPOBATH Y 00YYAIOLIMXCS HABBIKM IPUMEHEHUs LIU(POBBIX CEPBUCOB U UHCTPY-
MEHTOB B IIOBCEIHEBHOW XKU3HH U MPO(PECCHOHATBHOM JeSITeIbHOCTH,.

JlJis peayiM3amnuy 3TOW METU B paMKaxX M3y4YeHHS JUCIUIUIMHBI MOTYT IMPHUMEHSTBCS CIICIYIO-
IMe MUPPOBBIC HHCTPYMEHTHI U CEPBUCHI:

- s kommyHukaiuu ¢ odydarormmmucs: VK Meccenmxep (https://vk.me/app?mt_click _id=mt-
V7eix5-1660908314-1651141140) — mecceHmKep, pacIpocTpaHsercs 1o auieH3un FreeWare;

- JUIs TUIAHMUPOBAHUS AayJAWTOPHBIX M BHEAYAUTOPHBIX Mepomnpustuii: Suaekc.Kanenmapb
(https://calendar.yandex.ru/) — onnaitn kaaeHmapb-IUIaHEp, pacIpoCTpaHseTcs mo auiensun ShareWare

- JUTsI COBMECTHOT'O UCTIONIBb30BaHus (haitnoB: SHaexc./Juck — cepBUC Al XpaHEHUS U COBMECTHO-
rO WCIOJIb30BaHHsI JOKYMEHTOB, pAaclpoCTpaHseTrcs 1o JimneH3un trialware wu  @O061nako
(https://cloud.mail.ru/) — cepBuc s co3aanusi, XpaHEHHsS. U COBMECTHOTO MCIIOJIb30BaHUs (paiiioB, pac-
MPOCTpaHsETCs 110 JIMIEH3UH trialware;

- JUId OpraHu3alliil YAAJICHHOW CBs3M W BuaeokoH(pepenumit: BupeozBonok BKonrakte
(https://vk.com/calls) — cepBuc mas BHAECO3BOHKOB, pacmpocTpaHsercs mo Jjunensuud ShareWare;
Mirapolis — cucrema Ui opraHu3aIlui KOJUIEKTUBHONW paOOThI M OHJIAHH-BCTPEY, PacpOCTPAHSIETCS 10
MPOTPUETAPHON JINTICH3HH .

J5is yCTIenrHoTo OBJIAICHUS TUCIUTUTMHOW MCIIONB3YIOTCS CIeNYIOIne HHPOPMAIMOHHBIE TEXHO-
JIOTUU O0y4YEHHUS:

e [lpu mpoBeneHMH JEKIMH HCIOJB3YIOTCS TPE3EHTAIMK MaTepuaia B mporpamme Microsoft
Office (PowerPoint), Beixom Ha mpodheCCHOHANbHBIE CAWThI, WCIOIB30BAHHE BHICOMATEPHATIOB
Pa3IMYHBIX HHTEPHET-PECYPCOB.

e JlaGoparopHble 3aHATHS 10 JIUCIMILIMHE MPOBOIATCS B CICHUAIM3UPOBAHHON y4eOHOM
ayJMTOPHH.

* B Cilydae JUCTAHIIMOHHOTO M3YYCHUS MUCIUIUTMHBI B CAMOCTOSTEILHON PabOThI UCIIOJIB3YeTCS
SUOC (MOODLE).

Jis TUCTaHIIMOHHOW TOICPKKH TUCIMIUIMHBI MCIIONIB3YETCs CUCTEMa yIpaBIIEHUS 00pa3oBa-
TeabHBIM KOHTEHTOM Moodle. JIns paboThl B 1aHHOI cucTemMe Bce o0yvaromniiecst Ha MepBOM Kypce Io-
JTy9ar0T WHIUBUAYaJIbHBIE JIOTUH U TIApOJIh U1 BXOJa B CHCTEMY, B KOTOPOW pa3MeIIaloTes : mporpaMma
JTMCHIUTUIAHBI, MAaTEPHAJIBI JIJIS ICKIIMOHHBIX U UHBIX BUJIOB 3aHATHI , 3a/IaHUS, KOHTPOJIbHBIE BOIIPOCHI.

JlaGopaTopHbIe 3aHATHS MO TUCIHILIMHE MPOBOSATCS C MCIOIB30BAaHUE PA3IMYHOTO JIAOOPATOP-
HOro oOopynoBaHus. Ha 3aHATUM B XUMHUYECKOH JTaOOPaTOPUU OOYUAIOIIHMICS 3HAKOMHUTCS C Pa3IMYHbI-
MU BEIIECTBAMH W MPHEMaMHU pabOThl ¢ HUMH B 3aBUCHMOCTH OT MX arperaTHOrO COCTOSHHS, XUMHUE-
CKOW aKTMBHOCTHU M CTEIICHH TOKCHUYHOCTH. YUHUTCS MPABUIBHO TOJIb30BATHCS PA3IMYHON XUMHYECKON
MOCy/1I0¥M, 000py/I0BaHUEM M MPUOOpaMU. 3HAKOMUTCS C XUMUYECKUMH U (PU3UKO-XUMHUUYECKHUMH METO-
JlaMU aHaJT3a BEIIECTB.

B mporiecce u3ydeHHs IUCHMILIMHBI yYEOHBIMH IICIIAMHU SIBJISIOTCS TMEPBUYHOE BOCIPUATHE
yueOHOM MH(OPMAIMK O TEOPETUYECKHX OCHOBAX CTPOCHHS, XMMHYCCKOW aKTMBHOCTH M TMPHHIIMIAX
B3aMMOJICHCTBUS  PA3JIMYHBIX XHMHYECKUX OJICMCHTOB, COCIUHCHHWH, BEIIECTB W MaTepuajoB,
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0a3UPYIOMINXCS HA OCHOBHBIX 3aKOHAaX XUMUU. JlampHelIass BO3MOKHOCTh UCTIOJB30BAHUS STUX 3HAHUN
B MpodecCHOHAIbHONW NEATENbHOCTH C TPUMEHEHHEM METOJ0B MaTeMaTHYeCKOro aHajiu3a H
MO/JICIIMPOBAHUS, TEOPETUYECKOTO M SKCIIEPUMEHTAIBLHOTO UCCIICIOBAHNS.

Jnis nocTwkeHusi 3TUX Leliell MCHOJB3YIOTCS B OCHOBHOM TpaJWLMOHHBIE WH(OPMATHBHO-
Pa3BUBAIOIINE TEXHOJOTHH OOYYEHUS C YUETOM Pa3IMYHOIO COYETAHUS MACCUBHBIX (GOpM (JIEKIus, Ja-
OopaTtopHOe 3aHSATHE, KOHCYJbTAIUs, CaMOCTOsTEIbHAsl paboTa) U PENPOLYKTUBHBIX METOJOB OO0YUYCHHUS
(moBecTBOBATENbHOE M3JIOKEHUE YUeOHONH MH(POPMALIUHU, 00BICHUTEIBHO-MIUTFOCTPATUBHOE H3JIOKEHHE)
1 1a00paTOPHO-NPAKTUYECKUX METOAOB 00y4YeHHUs (BBIIIOJIHEHNE HHANBUAYAIbHBIX 33JaHU, TOA00p pe-
areHTOB U pacueT ONTUMAJIbHBIX YCIOBUI MPOTEKAHUS MPOLIECCOB).

YHuBepcurer obecrieueH HeOOXOAMMBIM KOMIUIEKTOM JHUIIEH3MOHHOTO MPOTrpaMMHOI0 olecrede-
HUSL:

— oneparmonHas cuctemMa Windows 7, License 49013351 VYIJITY Russia 2011-09-06, OPEN
68975925Z27E1309;

- oneparmonHas cuctema Astra Linux Special Edition;

— naket npuknanabix nporpamm Office Professional Plus 2010, License 49013351 VIJITY Russia
2011-09-06, OPEN 68975925Z7E1309;

— HaKeT NpuKIagHbIX nporpamMm P7-Oduc.IIpodeccronanbHblii;

— anTHBUpYycHas nporpamma Kaspersky Endpoint Security mis 6usneca — Crangaptaeiidi Russian
Edition. 250-499 Node 1 year Educational Renewal License;

— omneparrionHas cucrema Windows Server. KoHTpakT Ha yCIIyrd MO MPEIOCTABICHUIO JTHIICH3HIMA
Ha MPaBO UCTIOJIB30BaTh KoMIbloTepHOE obectieuerne Ne 067/9A ot 07.12.2020 rona;

— cucrema BuaeokoHdpepenicsssu Mirapolis;

— cucrema BuicokoH(pepeHucsszu [pyddmu;

— cucrema ynpasinenusi ooydyennem LMS Moodle — nporpammuoe obecrnieueHue ¢ OTKPBITBIM KO-
noM, pacripocrpansiercs o smien3un GNU Public License (rus);

— Opaysep Yandex (https://yandex.ru/promo/browser/) — nporpamMmmaoe obecrieyeHne pacpocTpa-
HSETCS 110 TPOCTOM (HEUCKITIOUUTEIHHOM ) JTUIICH3UH,

— HOIl «Xumus. Bupryanbnas naGoparopus. 3amaun. TpeHaxepbl. TecTbl». [loroBop
Nel3/21/0183/21-223-03 ot 16.04.2021.

10. Onucanne MaTepHAJIbLHO-TEXHHYECKOH 0a3bl,
He00XO0AUMOM 1JIsl OCYyIIeCTBJICHNS 00Pa30BaTeJIbLHOIO MPOLecca M0 JMCHHUILTHHE

Peanu3zanus yaeOHOro nporecca oCyIiecTBISIETCs B ClICIUAbHBIX YUeOHBIX ayAUTOPUSAX YHUBEP-
CUTETa JJIsl POBEICHUS 3aHATUHN JIEKIIMOHHOTO TUIIA, JAOOPATOPHBIX 3aHATUMN, TPYNIOBBIX U UHAUBHUIY-
aJIbHBIX KOHCYJIbTAIlMH, TEKYLIEr0 KOHTPOJISI M MPOMEXKYTOUHOM aTTecTanuu. Bee ayuTopun yKOMILIEK-
TOBAaHbI CHCHI/IaHI/ISPIpOBaHHOﬁ MeOeJIbI0 U TEXHUYECKUMU cpeacrsamMu 06yqu1/I${, ClIyXXKallluMu  J1JI1
npejcTaBieHus yueOHoil uHdopmanuu Oombinoi aymutopuu. Ilpu HeoOXxommmMocTH 00ydaroLUMCs
IpeyiaraloTcs Habophl IEMOHCTPAIMOHHOTO 000py/IOBaHUS U y4yeOHO-HAIJIAIHBIX OCOOMii, obecreyn-
BaIOIIME TEMAaTHUYECKNE WIUTIOCTPALINU.

CamocrosiTenbHast paboTa 00y4yaroIXcs BBIIOIHSAETCS B CIEIMATU3UPOBAHHON ayAUTOpUH, KO-
Topasi 00opynoBaHa yueOHON MeOenblo, KOMIBIOTEPHON TEXHUKOW C BO3MOXHOCTBIO MOJAKIIIOYEHHUS K
cetn «MHTEpHET» M OOecredeHneM JOCTyIa B AIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CPELY
YIITY.

Ectb nomemnienue a1 XpaHeHus: ¥ NpoPHIaKTUYECKOT0 00CTyKUBAaHUS yueOHOTr0 000py/10BaHUS.

TpeOGoBanus K ayANTOPUAM
HaumenoBanne CIiCIuaJIbHbIX HOMeHIeHI/Iﬁ OCHaHIeHHOCTB CIICIMAJIbHBIX HOMCIIICHI/IfI
nu HOMCHICHI/Iﬁ JJIA CaMOCTOSTEIIEHOM pa6OTLI u HOMGIIICHI/Iﬁ JJIA CaMOCTOSITEIIEHOM pa6OTI)I

VYyeOnast ayauTopus JUisi MPOBEACHUS 3aHS-
TUM JIEKLIMOHHOTO THUIIA, TPYIIIOBBIX U MUHIU-
BUAYAJIbHBIX KOHCYJIbTallMi, TEKYIIEro KOH-
TPOJISL U MPOMEXKYTOYHOM aTTECTALIMU, OCHA-
IIEHHAs CTOJIAaMH U ayJIUTOPHBIMU CKaMbsIMH,

[lomemenne 11 JEKIMOHHBIX 3aHATHH,
IPYIIIOBBIX YU UHIMBUAYAIbHBIX KOHCYJIbTA-
LMW, TEKyIEeH U MPOMEXYTOYHOM aTTecTa-
LUH.
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KOMIUIEKTOM HAarJISAHBIX MOCOOMIA; TepeHoc-
HOE MYJbTUMEAMIHOE 000pyaoBaHUE (HOYT-
OyK, dKpaH, IIPOEKTOP).

[Tomenienue 1y1st 1a00PaTOPHBIX 3aHATUH

Yuebuble mabopatopun (Xumudeckas J1abo-
paropus) JUIS TpPOBEACHUS JIAOOPATOPHBIX
3aHATHH W TEKYILEro KOHTPOJIS OCHAIleHHAas
7a00paTOPHBIMU CTOJAMHU U CTYJBSIMH, IIKa-
damu 17151 XpaHEHUsI PEaKTUBOB, KOMIUIEKTOM
y4eOHO-HAITIAAHBIX ~MAaTepUalioB, XHMHUYeE-
CKOM TOCYHOH M peakTHBaMH, MOHOMEPaMH,
7a00paTOPHBIMUA YCTAaHOBKAMH, BBITSIKHBIM
mkagom — 2 mir.

ITomemenus JJIA CaMOCTOSITEIILHOMI pa6OTBI

[Tomenienue Ui CaMOCTOSITETLHONH pabOThHI
00yYaromuxcsi, OCHAIICHHOE CTOJIAaMU U CTY-
JbSIMH;, KOMITBIOTEPHOM TEXHUKOH C BO3MOX-
HOCTBIO MOJIKJIIOUeHHs K ceTh «HTepHeT» u
JIOCTYIIOM K 3JICKTPOHHOW HH(OPMAIMOHHOU
obpazoarenbHoi cpeae YIJITY.

[Tomerenune st XpaHeHUs U TPOPUITAKTH-
YeCKOro oO0CITyXKHBaHUS yueOHOro 000pyI0-
BaHUS

Pacxonnbpie marepuainbl Uis peMOHTa W 00-
CIIY’>KMBaHHS TEXHUKU.

Mecra ans XpaHeHUs] 000pYIOBaHHS, XUMHU-
KaTOB.
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