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1. O01mue moj10KeHu s

JAucuunianaa «XuMHs» OTHOCUTCS K 0a30BO 4acTH yuyeOHOro miaHa 670ka 1, BXOASAIIETo B CO-
cTaB oOpa3oBareabHON nporpaMmbl Beiciiero oopa3oBanus 19.03.01 -buorexnonorus (nmpoduns — [Ipo-
MBIIICHHAST OMOTEXHOJIOTHS).

HopmatuBHO-MeTOIMYeCKOH 06a30i 17151 pa3paboTku pabodeil mporpaMMbl Y4eOHOM JTU CIIMTUIMHBI
«XUMHS» SIBISIOTCSA:

o ®denepanbublii 3akoH «O0 obpa3oBanuu B Poccuiickoit Denepanuuy, YTBEPKACHHBIA TMPHKa-
30M MuHoOpHayku PO No 273-D3 ot 29.12.2012;

e [IlIpuka3z Muno6puayku Poccuu Ne 301 ot 05.04.2017 r. O6 yTBep>KI€HUM TOPSJIKA OpraHu3a-
UM U OCYIIECTBJICHUS 00pa30BaTEIbHON AEATENBHOCTH MO 00pa30BaTENIbHBIM MPOrpaMMaM BBICILIETO
oOpa3oBaHus - mporpaMMam OakajiaBpuaTa, porpaMMaM CHelralnTeTa, IporpaMMaM MarucTpaTyphl.

o ®denepalibHBIA TOCYAAPCTBEHHBIN 00pa3oBaTeNbHbINA cTaHAapT Bhicuiero obpaszosanus (GI'OC
BO) no nanpasnenuto nmoaroropku 19.03.01 «buorexHomorus» (ypoBeHb OakallaBpuar), YTBEPKIACHHBIH
npukazoM MunucrepcrBa oopazoBanus u Hayku P® Ne 193 ot 11.03.2015;

e VYueOHBbIE MIaHBl 00pa30BaTENbHON MIPOrPaMMBbI BhIciIero oopazoBanus Hanpasienus 19.03.01
— buotexnonorust (npodune — [IpombliieHHass OMOTEXHOJIOTHS), TOJATOTOBKU OaKalaBpOB 10 OYHOW U
3a04yHOi (hopmam oOydeHus, ogoOpeHHbt YuenbiM coBetoM YIJITY (mportokon Ne2 ot 25.02.2020) u
yTBepxaeHHbIi pekropom YIJITY (25.02.2020).

OO6yuenne o obpazoBatensHoil 19.03.01 — buorexnonorus (npoduis — I[Ipombinuiennas 6uo-
TEXHOJIOTHs1) OCYILECTBIISICTCSI HA PYCCKOM SI3BIKE.

2. llepevyeHb MJIAHUPYEMBbIX Pe3yJIbTATOB 00YUeHHS MO TUCHHUILINHE, COOTHECEHHBIX C IUIAHUPYe-
MBIMH pe3yJbTATAMHU OCBOEHHUSI 00pa30BaTeJbLHON MPOrPaMMbl

[TnanupyembIMH pe3yibTaTaMu 00y4eHHsI O AUCLUILIMHE SBIISIOTCS 3HAHUS, YMEHUs, BIaJJCHUS
W/WIN OTIBIT NESTEIBLHOCTH, XapaKTepU3YIOIIUE 3Tanbl/ypoBHH (POPMUPOBAHUS KOMIIETEHIIMNA U o0ectie-
YHMBAOLIUE JOCTH)KEHUE IIJIAHUPYEMBIX PE3yIbTaTOB OCBOEHUS 00pa30BaTeIbHON MPOrpaMMBbI B LIEJIOM.
Lenab ocBOeHMS AMCUMINIMHBI — IIOJIY4EHHE 3HAHUM O CTPOCHMM BEIECTBA, MPUPOJIE XUMHYE-
CKOH CBSI3M M CBOMCTBAX Pa3JIMYHBIX KJIACCOB XUMUYECKUX DJIEMEHTOB, COCIMHEHUMN, BEIIECTB U MATEPHU-
aJIoB, M MPUOOpETEeHHE MPAKTUUYECKUX HABBIKOB 110 U3YUYEHHUIO U XMMHUYECKOMY aHaIM3y pa3jiNyYHbIX Be-
LIECTB OKPYXKAIOLIEr0o MHUpa, MPUMEHEHHUE IOJIYyYEHHBIX 3HAHUM JUIA ONHUCAHUS TEXHOJIOTMYECKUX IIPO-
LIECCOB, IPOUCXOSAIINX B OKPYKAIOIIEM MUDE.
3agauu AMCUMIIMHBI:
— 3QJI0KUTh OCHOBBI 3HAaHUM O CTPOEHUM BEIECTBA, IPUPOJE XUMHUUYECKON CBSI3M U CBOMCTBAX pas-
JINYHBIX KIJIACCOB XMMUYECKUX DJIEMEHTOB, COCIMHEHUH, BEIIECTB U MATEPUAIIOB;
— Hay4UTh UCIIOJIB30BATh OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH ISl IPOTHO3UPOBAHUS U IIPOBE-
JEHUS XUMUYECKHUX DKCIIEPUMEHTOB;
— HAy4YUTh NMPOM3BOAUTH AHAINU3 U OOpabOTKY MOJYyYEHHBIX PE3y/lbTAaTOB, MCIOJIb30BAaTh MeXa-
HU3MBbI XUMUYECKUX PEAKLUN, IPOUCXOASIINX B TEXHOJIOTHUECKHX MIPOLIECCAX U OKPYKAIOLIEM MUDE;
— YIeNUTh BHUMaHue (OPMUPOBAHNIO HAYYHOTO MBIIICHUS;
— Pa3BUTh HABBIKM PaObOTHl C XUMHUUYECKUMH BELIECTBAMH, XMMUYECKOH MOCYA0H, MprudopamMu 1
o0opyI0oBaHUEM;
— JIaTh NPEJCTaBICHUE O TOKCHUYHOCTH TEX WJIM WHBIX BELIECTB U IPOLYKTOB, C KOTOPBIMHU BO3-
HUKHET HE0OXOJMMOCTh paboTaTh B CBOEH NMpodeccuoHaIbHOMN 1eITeIbHOCTH.
IIponecc n3yyenunst AMCUMILVIMHBI HANpaBJieH Ha popMupoBaHue ciaenyoueii odmenpodeccu-
OHAJIbHOW KOMIICTEHIIUM
OIIK-3 crocoOHOCTBIO UCMONB30BaTh 3HAHUS O COBPEMEHHON (PU3MUECKOW KapTWHE MHUpa, Mpo-
CTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTAX, CTPOCHHUH BELIECTBA JUUISl IOHUMAHMS OKPYKAOLIETO MUpa
U SIBJIEHUI IPUPOIBL.
B pe3yabrare u3y4yeHusi AMCUUNJIMHBI 00YYAKO LM CS T0JI5KEH:
3HATh:



— OCHOBHBIE XMMHUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH MPOTEKAHUSI XMMHUUYECKUX MPOLIECCOB, B3au-
MOCBSI3b COCTaBa, CTPYKTYpbI, CBONCTB M PEAKIIMOHHON CIOCOOHOCTH XMMHUYECKHUX BEIIECTB; O XUMUYe-
CKHX CBOWCTBaX OCHOBHBIX KJIACCOB COSMHEHUM U METOJaX UX MOJYYEHMUS,

yMeThb:

— HCIOJIb30BAaTh OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHUS XUMUYECKUX pEaKUUi MpPU U3YYEHUU U
aHaJlM3e COeIMHEHUH, BEIIeCTB U MaTepHaJIOB OKPYKAIOIIET0 MUPA,;

— NMPUMEHATh XUMHUYECKUE 3aKOHBI MPH pa3padoOTKe, aHAIN3€e, OMUCAHUH U MOACIHUPOBAHUN METO-
JIOB U CIIOCOOOB IMOJIYYEHUS U U3YUYEHUS OMOXUMHUYECKUX CUCTEM.

BJIA/JETh:

— HaBbIKaMU IPOBEJICHUSI XUMUYECKOT0 dKCIepUMEeHTa, 0OpabOTKM U OMUCAHUS IMOJIyYEHHBIX pe-
3yJIbTATOB.

3. MecTo AUCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JanHast yyeOHasi TUCUUIUIMHA OTHOCUTCS K 00s3aTeIbHBIM JUCLUUIUIMHAM Y4€OHOro IUIaHa, YTO
103BOJIsIET c(OPMHUPOBATH B Mpoliecce o0yueHus y OakanaBpa OCHOBHbIE 00IenpodecCHOHAIbHbIE 3HA-
HUS ¥ KOMIIETEHIIMH B PaMKax BBIOpPAHHOTO MPOoduiIst 1 mpoecCHOHAIBHOIO CTaHAaPTA.

OcBoeHMe JaHHOW JAUCUUILIMHBI ABISETCS HEOOXOIUMON OCHOBOM JJIsl MOCEIYIOIEr0 N3y4eHUs
muctumiuH OIIOIT u HanucaHus BBITYCKHOM KBaIM(PUKAIMOHHON pabOTHI.

Ilepeuensv obecneyusaiowux, COnymcmsyrowux u 0becneqyusaemvlx OUCYuniuH

OO0ecrieunBarone ConyTcTByIONIME O0ecrieynBaeMeble
1 MaremaTtuka JlonoJIHUTENbHBIE TJIABbI XUMUU
2 duznka Opranuueckasi XuMusi

3ammTa BRITYCKHON KBAU(DU-
KaI[MOHHOM pabOTHI, BKITFOYAs

HOATOTOBKY K IPOIEype 3allu-
THl ¥ IPOLIEAYPY 3aIIUTHI

VYKazaHHbIE CBSI3U JAMCLUMIUIMHBI JAIOT OOY4YaroleMyCsl CUCTEMHOE MpEeCTaBICHHE O KOMIUIEKCE
u3ydaeMbix quciumiimH B coorBerctBUu ¢ ®I'OC BO, uto obecnieunBaeT TpeOyeMblii TEOPETHUECKUN
YPOBEHb U NMPAKTHUECKYIO HAIIPABICHHOCTb B CUCTEME 00y4eHUs U Oyayliel AesTeIbHOCTH BhIITYCKHHKA.

4. O0beM TUCHHUIIHHBI B 3a4eTHBIX eIMHUIAX € YKa3aHHEM KOJIMYeCTBA aKaJeMHYeCKHX YacoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4alommXxcs ¢ npenojgaBarejemM

(1o BMaaM y4eOHBIX 3aHATHH) H HA CAMOCTOAITEIbHYIO Pa0oTy 00y4aromuxcst

OO011ast TPyI0EMKOCTh JTUCITUTLTHHBI

. Bcero akageMnuecknx 4acos
Bun yuebHoit paboTbl
ouHas (opma 3ao4Has popma

KonTakTHasi paboTa ¢ npenoaaBareieM™: 52,35 10,35
nexuuu (JI) 18 2
npaktuueckue 3anarus (113) - -
naboparopubie paboTsl (JIP) 34 8
WHBIE BUJIbI KOHTAKTHOM pabOTHI 0,35 0,35
CamocTrosiTeJibHAsE pa6oTa 00y4aIIUXCA: 91,65 133,65
M3Y4YEeHHE TEOPETHUECKOro Kypca 18 45
MIOJITOTOBKA K TEKYIIEMY KOHTPOJIIO 38 80
MTOJITOTOBKA K MMPOMEKYTOYHON aTTeCTAINN 35,65 8,65
Buja npoMexKyTo4HO#i aTTecTaluu: 9K3aMeH IK3aMeH
OO6mas Tpy10eMKOCTh 4/144

*KonrakTHas paboTa 00y4aromuxcsl ¢ MpemnojaBaTeeM, B TOM YHCIE ¢ MPUMEHEHHEM IUCTaHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHH, BKIIOYAET 3aHATHS JIEKIMOHHOTO TUMA, U (WIN) 3aHATHS CEMHUHAPCKOTO THIA, JTaOOpaTOpHBIC 3aHATHA, U (IIH)




TPYIIOBBIC KOHCYIbTANH, U (WIN) HHIUBUIAYAIbHYIO paboTy 00ydaromerocs ¢ MpenoAaBaTeieM, a TaK)Ke aTTeCTallNOHHbIE
UCTIBITaHMS TPOMEXKYTOUHOH aTTecTanuy. KoHTakTHas paboTa MOXKET BKIIOYATh WHBIE BHBI YUCOHOH IEATEILHOCTH, IIPENLY-
CMAaTpPHBAIOLINE IPYNIOBYI0 W HHINBHIYAIbHYIO paboTy o0ydaromuxcs ¢ npenojgaBaresneM. Jacsl KOHTaKTHOH paboThI ompe-
nenstrorest [lomoxenneM 06 opraHM3aly ¥ NPOBEICHUH KOHTAaKTHOW paboThI P peann3aruy o0pa3oBaTeNbHBIX MPOrpaMM
BEICIIIETO 00pa30BaHus, YTBEPKICHHBIM YueHbIM coBeToM YIJITY ot 25 despans 2020 rona.

5. ConeprkaHue TMCUUILIHHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3/esiam)
€ YKa3aHHeM OTBeJeHHOI0 Ha HUX KOJINYeCcTBAa aKajeMHYeCKHX YacoB

5.1. TpynoeMkocTh pa3aejioB AUCHUNIMHBI

ouHas popMa 00yUeHHS
Bcero
No . | CamocTosATenrHas
HaunmenoBanue paznena JuCHUIITMHBL JI | 1I3 | JIP | koHTaKTHOM
/1 pabora
paboThl
1 | BBeneHue B Kypc
BBenenne u 0OCHOBHEIE ITOHSITHS U OIIpE-
1.1 o P 05| - | - 05 1
IEeJICHUS
1.2 | dynnamMeHTaNbHbBIC 3aKOHBI XUMUHU 15| - 4 55 4
OCHOBHBIE KJIACCHI HEOPTaHUYECKUX CO-
1.3 9 p 1] - | 4 5 4
eIMHEHNIT
2 | CTpoeHue BelecTBa
CrpoeHue aToMa U IIepUOINIeCKas CH-
2.1 | creMa XUMHYECKUX DIIEMEHTOB 2 - 2 4 6
.M. MeHneneeBa
Xumuueckas CBSI3b U CTPOEHUE IIPOCTHIX
2.2 p p 3| - | 2 5 8
MOJICKYT
23 CrtpoeHue BenecTB B KOHJICHCHPOBAHHOM i i i i 5
"~ | cocTosTHUH
3 BBeeHue B TeOPHI0 XHMHYECKHX MPOIECCOB
3.1 | DHepreTnka XUMHYECKUX MTPOIECCOB 1 - 4 S) 4
CKOPOCTh XUMHUUYECKUX PEAKIINN U XUMHU-
3.2 p peakt 1] -] 4 5 4
YECKOE PABHOBECHE
3.3 | PactBopHI 4 - 8 12 11
4 DJIeKTPOXMMHUYECKHE MPOLECCHI
OKHCIUTEIBHO-BOCCTAHOBUTEILHEIE Pe-
4.1 p 2| - | 4 6 4
aKI[NU
4.2 | 'anpBaHUYECKHE DIIEMEHTHI 1 - 2 3 4
4.3 | DreKkTpoam3 pacTBOPOB M PACIIIIABOB 05| - - 0,5 2
4.4 | Koppo3usi METaJJIOB 05| - - 0,5 2
HToro no pazgenam: 18 | - 34 52 56
[TpoMexxyTouHast aTTecTanus X X X 0,35 35,65
Bcero 144
3a04Has popMa o0y4eHHUsI
Bcero
Ne . | CamocTosITeNbHAS
HaumenoBanue pazniena QuCUUIIMHBL JI | II3 | JIP | koHTaKTHOM’
/T paborta
paboThI
1 | BBenenue B Kypc
11 BBeneHre u OCHOBHBIC TIOHSATHS U OTIpe- ) 3
" | memeHus
1.2 | dynpamMeHTaIbHbBIE 3aKOHBI XMMUN - - 2 2 10
1.3 | OcHOBHBIE KJIaCCHI HEOPTaHUYECKUX CO- - - 2 2 10




Bcero

No . | CamocTosTenpHas
HanmenoBanue pasnena quCIUILTMHBI JI | II3 | JIP | KOHTaKTHOMI

/11 paborta

paboThI

€IUHEHNN
2 | CTpoeHnue BeniecTBa
CrtpoeHue aToMa U IepruoInIecKas CH-

2.1 | crema xuMu4eckux daementos .M. 05| - - 0,5 14
Meneneena

29 XUMHUEeCKasi CBsI3b U CTPOEHUE IPOCTHIX 05 | - i 05 14
MOJIEKYJI

23 CrpoeHue BEIECTB B KOHICHCUPOBAHHOM | ) i i 4
COCTOSIHUH

3 | BBeleHHEe B TeOPHIO XUMHUYECKHX MTPOIIECCOB

3.1 | DHepreTuka XUMHYECKUX MTPOIECCOB - - - - 8

39 CKOpOCTb XUMUYECKHX PEAKLMA U XUMH- | ) 5 2 8
94eCKOEe paBHOBECHE

3.3 | PactBopsi 05| - - 0,5 26

4 | DaeKTpPOXMMHYECKHE MPOLecChI
OKHUCIIUTENEHO-BOCCTAHOBUTEIILHBIC Pe-

4.1 05| - 2 2,5 8
AKIIMH

4.2 | 'anpBaHUYECKHUE DIIEMEHTHI - - - - 8
4.3 | DieKTposIM3 paCTBOPOB M PACILJIABOB - - - - 6
4.4 | Koppo3us METaJIJIOB - - - - 6
Hroro no pasnenam: 2 - 8 10 125
[TpomexyTouHas aTTecTanus X X X 0,35 8,65
Bcero 144

5.2. Conep:xanue 3aHATHH JIEKIITHOHHOT'O THIIA

1. BBenenue B Kypc

1.1 Bgeoenue u ocnogHble NOHAMUSA U ONpedeleHUs.

[Tpeamer u 3agaum XUMUH, €€ MPaKTUYECKOE 3HaUeHUe. XUMUS U TPoOIeMbl COBPEMEHHON HayKu
u obmectBa. Ponb XumMHM B pa3BUTHM JIECOXHUMHUYECKOro KoMiuiekca Poccuiickoit ®Denepanuu.
Opranuzanus caMoCcTOSTeIbHON paboThI IO Kypcy oOIIel XUMUU.

1.2 @ynoamenmanvrovle 3aKOHbL XUMUU

3akoH coxpaHeHMs Maccel M dHepruu. lleprompnyHocTs. 3akoH coxpaHeHus 3apsna. OCHOBHbIE
CTEXHOMETPUYECKUE 3aKOHbI XUMUU.

1.3 OcHognule Knaccvl Heopeanuueckux coeouneHull

Oxcuipl, TUAPOKCUIBI (KUCIOTHI U OCHOBaHMs), conu. KommiekcHble coeaunenus. OrpeneneHue,
HOMEHKJIaTypa.

2. CTpoenmue BelmecTBa

2.1 Cmpoenue amoma u nepuooudeckas cucmema xumudeckux snemenmos /J[.M.Menoeneesa

OcHOBHBIE MOHATHS O CTpoeHMH aroma. [loHsTne o kBaHTax. OCHOBHBIE IOJIOKEHUSI KBAHTOBOMW
MEXaHUKH. ODJEKTPOHHOE 00JIako, OpOHMTallb, KBAaHTOBBIE 4YHcna. [IOps/IOK 3aroHEHHs SJIEKTPOHHBIX
YPOBHEW aTOMOB: 3aKOH HauMEHbIIIEH SHEPIruy, NpaBwio XyHjaa, npuHimn [laymm, npasuno Kiedkosckoro,
3aKOH DJIEKTPOHHOM CHMMETpUH, 3aKkoH Mo3nu. [IpaBuiia mocTpoeHHs YeTHBIX M HEUETHBIX PSIIOB OOJIBIINX
MEPUOJIOB. S-, P-, d- u f-anemenTsl. [lepronuyueckiie CBOWCTBA XMMHUYECKHX JIEMEHTOB: SHEPrHs HOHU3AIIUH,
CPOJICTBO K JIEKTPOHY, 3JIEKTPOOTPULIATEIbHOCTh, aTOMHBIE M HIOHHBIE Pa/INYChl, CTENIEHb OKUCIICHHUSI.

2.2 Xumuueckas c6a3b U CMpoeHue npocmulx MOJEKY

OcHOBHBIE XapaKTEPUCTHKU XMMHUYECKOM CBSI3U: JUUIMHA, HAIPaBJIEHHOCTD, MIPOYHOCTb.
KoBaneHTHas cBsi3b. MeTOA BaJIEHTHBIX CBSI3€H: HACBIAEMOCTh M HAIPABIEHHOCTb CBS3HM, KPATHOCThb
CBSI3M, MOJspuzyeMocTh. [uOpuauzanus. MeTton  MOJEKYJISIpHbIX  OpOuTaneil: cocTaBieHHE



SHEPTreTUYECKUX JUarpaMM JBYXaTOMHBIX MOJIEKYJ TOMO- W TereposiaepHbix Mojekyn Il mepuopa.
WonHast cBsI3b: YHEPTUsl HOHHOM CBSI3U, MOJISIPU3ALINS HOHOB, OJSPHOCTH U MOJISIPU3YEMOCTD CBS3H.

XUMHYECKass CBA3b B KOMIUIEKCHBIX COCAMHEHMSIX. MeETo[ BAJEHTHBIX CBA3EH, TEOpuUs
KPUCTAJUTMYECKOTO TOJISL.

2.3. Cmpoenue sewecme ¢ KOHOEHCUPOBAHHOM COCMOSHUMU.

Arperarnble cocrostHus. Kpucraminueckoe, *)uakoe U amMopHOe cOCTOsSHUA. bmmkHuil U nanbHUN
nopsiiok. OCHOBHBIE TUITBI CTPYKTYP TBEPJOTO TeJa: aTOMHAast, MOJICKYJIIpHAsl, HIOHHAsI, METaJUTMYECKasl.

3. BBeeHne B TeOPpHI0 XUMUYECKHUX MMPOLECCOB

3.1 Duepeemuka Xumuueckux npoyeccos

BuyTpenusis sHeprus u sHTanenus. TemnoBsie 3¢ (deKThl pa3InyHbIX mporeccoB. 3akoH ['ecca u
ClleCTBUS W3 Hero BeITekatromue. CraHmapTHas Temuiora oOpasoBanus. lloHsTHE 00 SHTPOIHH.
W3meHeHue SHTpONHNH B pa3nuyHbIX nporeccax. [lonstue o0 sneprun 'nub60ca u e€ u3MEeHEHNH KaKk Mepbl
PEaKIMOHHON CIIOCOOHOCTH.

3.2 Ckopocmb XumMuyeckux peakyuil U XuMuieckoe pagHosecue

CKOpOCTh peakii B TOMOT€HHBIX U T€TEPOreHHBIX cucTeMax. MaKTOphl, BIUSIONIME HA CKOPOCTh
peakuuu. Ilonatue 00 axkTUBUpOBaHHOM KoMiulekce. HeoOpaTumbie U 0OpaTUMbIe MPOLIECCHI.
Xumunueckoe paBHoBecue. Koncranra pasaosecus. [Ipunnun Jle-Ilarense.

3.3 Pacmeopui

O60mue moHATHS O pactBopax. [pyrme paumcmepcHbie cucTeMbl. OCOOCHHOCTH BOJABI Kak
pactBoputena. O6pazoBaHue pacTBOpoB. PacTBopuMocTh BemiecTB. TepMOXUMHUYECKHE MPOLECCHl MPH
pactBopeHHH. Ci0coObI BhIpaKE€HUSI KOHIEHTPALUH.

Paz0aBneHHbIe pacTBOPBI HEIIEKTPOIHUTOB. MneanbHble pacTBOpbl. KonnmuratuBHbIE CBOMCTBA
pactBopoB: 3aKoHbI ['enpu Payis, Bant-I'odda.

CBolicTBa BOJHBIX pPAcTBOPOB JIEKTpoIuTOB. MoOHHOEe mpousBeneHue BoAbl. BomaopoaHsblii
nokazarenb pH. CunbHble W ciaOble 37EKTPOIUTHL. AKTUBHOCTh. KOHCTaHTa amcconmanuu. 3aKoH
pa36asnenus OcTBasibaa. FloHHbIE peakluu.

VYcnosusa cmemenus paBHoBecus. IIpousBenenue pactBopumoctu. KoimdyecTBeHHOE oOlncaHue
paBHOBECHI B PacTBOpax 3JEKTPOJMUTOB. lIprMeHeHue 3akoHa AEUCTBYIOMIMX MAacC K 3JEKTPOJIUTAM.
I'unponus coneit. CTeneHb U KOHCTaHTa TMIpoau3a. Jucconuanysi KOMIJIEKCHBIX COEIMHEHUH.

4. D1eKTPOXUMHYECKHE NPOLECChI

4.1 OxucaumenbHO-60CCMAHOBUMENbHBLE NPOYECChL

BaxxHeliline BOCCTAHOBUTENHN U OKHCIUTETU. MeToAbl COCTABIIEHUS] YPAaBHEHUN OKHCIUTEIbHO-
BOCCTAHOBUTEJBHBIX peaklnil. BimsiHUE cpelbl Ha XapakTep NPOTEKaHUs peaKui.

OKBUBAJICHT OKUCIHUTENs W BoccTaHoBuTens. Kiaccudukamus OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX
peaKkuuid.

['anbBaHMYECKUN 53JIEMEHT. OJEKTPOJHbIE MOTeHIHUaIbl. OKHCIUTETbHO-BOCCTAHOBUTEIIbHbBIE
noTeHIManbl. Hampasienue npoTekaHusi OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.

4.2 Onexmponuz

DNEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENbHBIN ITpolecc. KaTo/lHble 1 aHOJHBIE MTPOLIECCHI.
3aKOHBI JIEKTPONIN3a. DJIEKTPOJIU3 C PACTBOPUMBIMU U HEPACTBOPUMBIMHU aHOJIAMH.

4.3 Koppo3sus memannos

OCHOBHBIE BU/IbI KOPPO3UU. DIEKTPOXUMHUECKAsT KOPPO3Hsl. 3alIuTa METAILIOB OT KOPPO3HUHU.

5.3. Tembl 1 (popMBI 3aHATHI CEMHUHAPCKOI0 THIIA

Y4eOHbIM MJIaHOM MO TUCHUIUIMHE MPETyCMOTPEHBI JIa0OpaTOpHBIE 3aHATHUS

No HaumenoBanue paznena ®opma npoBeeHuss | L PYAOEMKOCTB, Hac
- JTUCIUTUTAHBI (MOJTYIIS) 3aHATHUS OYHOE | 3a04HOC
Paznen 1. BBenenue B kypc «Xumus» (tema 1.1.-
1 | 1.2. ®yngameHTalbHble MOHATUS U 3aKOHBI XU- | JlabopaTropHas paboTa 4 2
MUH. 3aKOH YKBHBAJICHTOB. )
2 | Pazmen 1. Benenue B kypc «Xumusi» (Tema: 1.3. | maboparopnas pabora 4 2
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HaunmenoBanue pasnena
JTUCIUTUTAHBI (MOJTYJIIST)

dopma IpoBEAEHUS

TpynoéMkocTb, yac

3aHATUA

OYHOC

3a049YHOC

OcCHOBHBIE KJIACCHI HEOPraHMYECKUX COEIUHE-
Huii. KoMIiekCHbIe COeqMHEHUS.)

Pazgen 2. CtpoeHue BemiecTBa

(tema: 2.1. CtpoeHue aTtomMa W TEPHOIUYECKAS
cucremMa XUMHYECKHUX 3JIEMEHTOB
J.MN.MenneneeBa. Tema: 2.2. XUMHUUYECKasl CBI3b
U CTpOGHHE MPOCTBIX Mousiekynl. 2.3. CtpoeHue
BEIIIECTB B KOHJICHCHPOBAHHOM COCTOSIHHUH. )

naboparopHas pabota

Paznen 3. Benenue B TeOpUI0 XUMHUYECKHUX TPO-
1[ECCOB
(Tema: 3.1. DHepreTuka XMMHYECKUX MPOIECCOB.)

nabopaTopHas pabota

Paznen 3. Benenue B TeOpUI0 XUMHUYECKHUX TPO-
LIECCOB

(tema: 3.2. CKOpOCTh XMUMHYECKHUX pEAKIUN U
XUMHYECKOe paBHOBecHe. KaraauTuueckue peak-
1102078

nabopaTopHas pabota

Pa3znen 3. Benenue B TEOpUI0 XUMUYECKUX MPO-
1L[ECCOB

(trema: 3.3. PactBopbl. CumnbHbIe U crabble dIeK-
TposiuThl. MloHHBIE paBHOBECHS. )

nabopaTopHas pabota

Paznen 3. BBeneHue B TEOPHIO XUMUYECKHUX TPO-
neccoB (tema: 3.3. PactBopsl. ['uaponus.)

nabopaTtopHas pabota

Paznen 4. DneKTpoXUMHUYECKUE TIPOIECCHI
(Tema: 4.1. OKUCTUTEIHLHO-BOCCTAHOBUTEIILHbBIC
peaKimu.)

nabopaTopHas pabota

Paznen 4. DnexTpoXxuMHUYECKHE TPOLECCHI

(tema: 4.2. TambpBaHWveckue d3JIeMeHTHL. 4.3.
DnekTponn3 pacTBOpoB u paciiaBoB; 4.4. Kop-
PO3Hsi METAJLIOB. )

nabopaTopHas pabora

Hroro:

34

5.4. leTaju3anusi caMOCTOATEJIbLHONH padoThI

No HaumenoBanue paznena Bun camocrositensHoit | TpymoeMkocTs, yac
- JUCIUIUTAHBI (MOJTYIIS) paboTsI OYHAasl | 3aoyHas
Paznen 1. Benenue B kypc «Xumus» (tema | Iloaroroska k ompocy
1 | 1.1.-1.2. dynnameHTanbHble HOHATUS U 3aKOHBI | I10 TeMe JIabOpaTOpHOU 5 13
XUMHH. 3aKOH SKBUBAJICHTOB.) paboThI.
Pazgen 1. Benenue B kypc «Xumus» (tema: | IloaroroBka k omnpocy
2 | 1.3. OcHOBHBIC KJIacChl HEOPTaHWYECKHUX CO- | II0 TeMe JabopaTopHOI 4 10
enuHeHni. KoMIiekcHble coeTMHEeHNsI. ) paboTHI.
[TogroroBka k onpoc
Paznen 2. CtpoeHue BeliecTBa g pocy
o Teme JabopaToOpHOI
(rema: 2.1. CtpoeHue aTomMa M TEPHOANYECKAS
pabotsl. 3yuenue nek-
cucTema XUMHUYECKHX 3JIEMEHTOB
3 LIMOHHOTO MaTepuaa, 16 32
J.M.Mengeneea. Tema: 2.2. XuMHYECKas CBI3b
JUTEPATYPHBIX UCTOUYHHU-
U CTPOEHHE TPOCTHIX Moyekynl. 2.3. CtpoeHne
KOB B COOTBETCTBUHU C
BEILIECTB B KOHJICHCHPOBAHHOM COCTOSIHUM. ) o
TEMAaTHUKOM.
4 Pasnen 3. Beenenue B Teopuro xumuueckux | Iloaroroska k ompocy 4 3
IIPOLIECCOB 10 TeMe J1abopaTOpHOM




Ne HanmeHnoBanue pasnena Bun camocrositensHoit | TpynoeMkocTs, yac
B JMCHUTUIAHBI (MOIYIIS) paboThI OuyHas | 3aoyHas
(tema: 3.1. DHepreTuka XMMHYECKHX Mporec- | padoTel. U3yueHue nek-
COB.) LIMOHHOTO MaTepuaa,
JAUTEPATyPHBIX UCTOYHH-
KOB B COOTBETCTBUHU C
TEMaTUKOM.
Pasnen 3. BBeneHue B TEOpUI0 XUMHUYECKHUX
MIPOLIECCOB [ToaroroBka k onpocy
5 | (tema: 3.2. CKOpOCTh XMMHUYECKUX PEAKIMN U | 10 TeMe JabopaTopHOi 4 8
XUMHUYecKoe paBHOBecue. Kartanmutuyeckue pe- paboThL.
aKIIMH.)
[ToaroroBka k onpocy
10 TeMe JIabOpaTOPHOU
Pasnen 3. BBeneHue B TEOpUI0 XUMHUYECKHUX
paboTtsl. M3yuenue nek-
MIPOLIECCOB
6 IIMOHHOTO MaTepHaa, 5 12
(tema: 3.3. PactBopsl. CumnbHbIE U c1a0bIe AJIeK-
JAUTEPATyPHBIX UCTOYHH-
TponuThl. loHHBIE paBHOBECHS. )
KOB B COOTBETCTBUHU C
TEMaTUKOMU.
[TonroroBka k onpocy
0 TeMe JIabopaTOPHOI
Pasnen 3. BBenenue B TEOpHI0 XMMHMUYECKUX | paboThl. U3ydyeHue nek-
7 | mporeccoB [IMOHHOTO MaTepHaa, 6 14
(tema: 3.3. PactBopsl. ['ugponus.) JUTEPATyPHBIX UCTOYHU-
KOB B COOTBETCTBUHU C
TEMaTUKOM.
Paznen 4. DnexTpoXxuMHUYECKUE TPOIECCHI [ToaroroBka k onpocy
8 | (tema: 4.1. OKHCITUTEIIEHO-BOCCTAHOBUTEIBLHBIC | I10 TEME Jab0OpaTOpHOI 4 8
peaKimu.) paboThHI.
[ToxroroBka k onpocy
10 TeMe J1abopaTOpHOM
Paznen 4. DneKTpOXUMHYECKHE TIPOIECCHI
pabotsl. M3yuenue nek-
(tema: 4.2. TanpBaHWdYeckue dyeMeHTHL 4.3.
9 . [IMOHHOTO MaTepuaa, 8 20
DNeKTpoan3 pacTBOpOB U pacmiaBoB; 4.4. Kop-
JUTEPATyPHBIX HCTOYHH-
pO3Hsi METAJLIOB. )
KOB B COOTBETCTBUH C
TEMaTUKOM.
N3yuenne neKInOHHOTO
10 [ToarotroBka K MPOMEKYTOUHON MaTepuana, JuTepaTyp- 35 65 865
arrectanuu (dK3aMeHy) HBIX UICTOYHUKOB B COOT- ’ ’
BETCTBUU C TEMAaTHUKOMH.
HUroro: 91,65 133, 65
6. [lepevyeHb y4eOHO-METOUYECKOT0 00ecCTIeYeHNsI IO THCIIHILTTHHE
OcHOBHAasI M JONOJTHUTEIbHAS JJUTEPATypa
0 l'on us-
N ABTOp, HAUMEHOBaHUE O M3 IIpumeuanune
/1 aHNAs
OcHoBHasi yueOHasi iuTepaTypa
1 | AxmeroB, H. C. O0mas u HeopraHudeckass XuMus: y4eOHUK JUIs .
. TTonHOTEKCTOBBI
By30B / H. C. AxmeroB. — 12-¢ u3n., crep. — Cankr-IlerepOypr: HOCTYIT TIDH BXO
Tanb, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — Texkct: sek- | 2021 Y TP
. ) JIe TI0 JIOTHHY H
TpoHHBI // JlaHb: anekTpoHHO-OMONMMOTeuHas cucrema. — URL: oo™
https://e.lanbook.com/book/153910 — Pexwum nocTyma: s aBTO- P
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https://e.lanbook.com/book/153910

pH3. IOJIb30BATEINECH.

MudTaxosa, H.III. O6mast 1 HeopraHudeckass XUMHs: ydeOHoe T10-
cobue / H.III. Mudraxonsa, T.I1. IlerpoBa; mox pea. A.M. Ky3nerno-
Ba; MuHucrepcTBo obOpazoBanus u Hayku Poccuu, Kazanckuit
HAIlMOHAJILHBIA HCCIIEI0BATEIbCKUIT TEXHOJIOTUYECKUN YHUBEPCHU-

TlomHOTEKCTOBRIN
JOCTYII TIPH BXO-

teT. — Kasans: KHUTY, 2017. — 408 c.: Tabn., cxeM., wi. — Pexxum 2017 JI€ TI0 JIOTUHY U
JOCTYyTIA: o IIOITHCKE. - URL: maposiro*
http://biblioclub.ru/index.php?page=book&id=560885 — buGnuorp.:
c. 367-368. — ISBN 978-5-7882-2174-8. — TekcT: 5ME€KTPOHHBIM.
JlonotHUTeILHAS y4eOHAasl JUTEpaTypa
[TaBnoB, H.H. O0mas u Heopranuveckass xumus: yueonuk / H.H.
[TaBnoB. — 3-e usn., ucnp., gon. — Cankr-Ilerepoypr: Jlans, 2011. — [ToTHOTEKCTOBBIN
496 c. — ISBN 978-5-8114-1196-2. — TekcT: 37eKTPOHHBIH // Dnek- JOCTYII TIPH BXO-
9 .| 2011

TPOHHO-OMONMOTeuUHast cuctema «Jlanpy»: [caitir]. — URL: JI€ TI0 JIOTUHY U
https://e.lanbook.com/book/4034 — Pexxum nmocTyma: ajisi aBTOPHU3. napojro*
10JIb30BATEIEH.
OO01mmas 1 HeopraHuvecKasi XUMHUs. JJIEMEHTBI TEOPUH, CIIPABOYHBIC
JaHHbIE, 3aJaHMs ATl CAaMOCTOSTENIbHOM padoThl [TekcT]: yuel. mo-
cobue s CTyneHTOB By30B JiecorexH. npodmis / b.I1. Cepena [u
ap.]; mox pen.: B.I1. Cepensl, JI.C. MonounukoBa; Ypai. roc. Jieco- 2012 46
TEeXH. YH-T. - 2-¢ u31., nepepad. u gon. - ExarepunOypr : YIJITY,
2012. - 406 c.: un. - bubmmorp.: ¢. 399. - ISBN 9-785-94984-434-2
AmnapueB, A.M. O0mas 1 HeopraHuveckas XUMH: y4eOHOEe MOCOo-
oue / A.W. Anapues, JI.B. llleBHunipina; MuHUCTEPCTBO 00pa3oBa-
Hus U Hayku Poccuiickoit @enepanuu, HoBocuOupckuii rocyaap- ITonHOTEKCTOBBIM
CTBEHHBIH TexHUYecKui yHuBepcuter. — HoBocubupck: HI'TY, 2015 | AOCTYI IpH BXO-
2015. — Y. 2. Xumus snemenToB. — 90 c.: Tabn. — Pexum gocryna: JIe T10 JIOTUHY U
o MOJITHCKE. - URL: napoiro®
http://biblioclub.ru/index.php?page=book&id=438292 — bubnuorp.
B KH. — ISBN 978-57782-2738-5. — TekcT: 351eKTpOHHBIH.
Kmroxksuna, E.FO. OcHoBbl 00mIeli W HEOPraHUYECKONW XUMHH:
yaeoHoe nocobue / E.}O. Kmtoksuna, C.I'. be3psinun. — 2-¢ u3g. — oMHOTeKCTORLL
Openobypr: OpenOyprckuit AV, 2011. — 508 ¢. — ISBN 978-5-
88838-697-2. — Texkct: aiexkTpoHHBbIH // JlaHb anekTpoHHo- | 2011 AIOCTYIL P BXO-

) JIe TI0 JIOTHHY H
OoubnMoTeYHas cucrema. — URL: x
https://e.lanbook.com/book/134502 — Pexum moctyma: ajs aBTO- T1apoJito
pH3. OIB30BATEIEH.
VYraii, S.A. OOmas U HeopraHuyeckas XUMHs: YIeOHUK Ui CTY-
neHToB By30B / S. A. Yrait. — U3x. 4-e, ctep. — Mocksa: Briciras
mkona, 2004. — 527 c.: un. — bubnuorp.: c. 519. — [Ipenm. ykas.: c. 2004 46
520. - ISBN 5-06-003751-7
[IpakTukym o Heopranudeckoi xumuu / mop pen. A.dD. BopoObe-
Ba, C.l. [Ipakuna. — U3x. 2-e, crep., nepeneyatka ¢ u3g. 1984 r. — | 2004 60
Mocksa: [Anbsac], 2004. — 249 c.: mn. — ISBN 5-98535-001-0
I'muaka, H.JI. OOmas xwumus: ydeOHOe mocobue sl BY30B /
HJIL I'nunka; nox pen. A.W. EpmakoBoi. — M3a. 30-e, uchp. —

2006 40

Mocksa: UHTEI'PAJI-ITPECC, 2006. — 728 c.: . — I[Ipeam. ykas.:
c. 706. — ISBN 5-89602-017-1
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https://e.lanbook.com/book/4034
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https://e.lanbook.com/book/134502
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I'muaka, H.JI. O6mas xumus [Tekct]: yuyeOHHMK nsi 6akaaaBpoOB:
yue0. mocoOue Uil CTYJASHTOB HEXHMM. CIICIHAIIBHOCTEH BY30B /
H.JI. T'nunka; mox pen.: B.A. Ilonkosa, A.B. babkosa. — 18-¢ u3n.,
nepepad. u gom. — Mocksa: FOpaiit, 2012. — 898 c.: un. - (baka-
naBp). — IIpeam. yka3.: c. 886. — ISBN 978-5-9916-1148-0. —
ISBN 978-5-9692-1112

2012

11

11

I'mnka, H.JI. 3agauu n ynpakHeHHsS 10 O0IIe XUMHH: y4el. 1mo-
cobue I CTYISHTOB HEXHMM. CIenuanbHOCTell By30B / H.
JI. Tnunka; mox pen. B. A. PabunoBuua, X. M. PyOunoil. — usm.
crep. — Mocksa: UHTEI'PAJI-ITPECC, 2006. — 240 c. — ISBN 5-
89602-015-5

2006

84

12

Bonbxun, B.B. O0mas xumus: yueOnoe nocodue: B 3 kaurax / B.B.
Boasxun. — [lepmb: ITHUITY, [6. 1.]. — Kaura 1: OcHoBHO# Kypc —
2006. — 464 c. — ISBN 5-88151-520-X. — Tekcr: amekTpoHHbIi //
Jlanb: AJICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/160944 — Pexxum poctyma: Ui aBTO-
pU3. OJIb30BATENIECH.

2006

ITomHOTEKCTOBBIN
JIOCTYTI TIPU BXOJIE
IO JIOTHHY U
aposro™

13

Bonbpxun, B. B. O0mas xumwus: ydeObHoe mocobue: B 3 KHHTAX /
B.B. Bonbxun. — Ilepmb: I[THUITY, [6. r.]. — Kuura 2: Crneuunanb-
Heiid Kypc — 2006. — 440 c. — ISBN 5-88151-521-8. — Tekcr: amek-
TpoHHBIH// JIaHb : 25IeKTpoHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/160945 — Pexxum poctyma: Jyisi aBTO-
pU3. OJIb30BATENCH.

2006

ITonHOTEKCTOBBIM
JIOCTYTI IPU BXOJE
I10 JIOTUHY U
aposro™

14

Bonbxun, B.B. O6mas xumus: ydyebnoe nocodue. — Ilepms: [THU-
ITY, [6. r.]. — Yactsp 3: U36pannbie rnasel — 2006. — 380 c. — ISBN
5-88151-522-6. — Tekct: saexkTpoHHBIH/ JlaHb: 3IIEKTPOHHO-
OoubIoTeyHast cucTema. — URL:
https://e.lanbook.com/book/160943 — Pexum moctyma: Jyisi aBTO-
pH3. TIOJIb30BaTENEH.

2006

ITonHOTEKCTOBBIM
JIOCTYTI IPU BXOJE
I10 JIOTUHY U
naposo™

15

Kapanerpsan, M. X., pakun C.U. Obmas u Heopranuueckas Xu-
Mmusi: yuebnuk s By30B / M. X. Kapanerssiau, C.U. [pakuH. - 4-¢
u3a., crep. — Mockpa: Xumus, 2000. — 592 c.: un. — (s Beiciei
mkouibl). — ISBN 5-7245-1130-4

2000

47

16

Hekpacos, b.B. OcnoBbl o0mieit xumun [Tekcr]: B 2 1. / B. B.
Hekpacos. — U3zn. 4-e, crep. — Cankr-IletepOypr; Mocksa; Kpac-
Hopmap: Jlanb, 2003. — (yueOHnuku ans By30B. CrieruaibHas JuTepa-
Typa).

T. 1. —2003. — 656 c.: un. — ISBN 5-8114-0501-4 (T. 1). — ISBN 5-
8114-0500-6

T. 2. — 2003. — 688 c.: ui. — ISBN 5-8114-0502-2 (T. 2). — ISBN 5-
8114-0500-6

2003

18
18

17

Hemunosa JI.B. JKectkocTs Bozbl. OnpenesieHne )KeCTKOCTH U CIO-
COOBI €€ YCTpaHEHHUs: METOM. YKa3aHwus JJs Jal. 3aHITHI CTY/ICH-
TOB OYHO-3204. M 3a04. ¢opM oOyuenus / JI.B. Jlemunosa [u ap.];
VYpan. roc. necorexH. yH-T. — ExarepunOypr: [VIJITY], 2006. — 16
c. — bubmumorp.: c. 16.

2006

84

18

Cepena b. I1. Monnble paBHOBECHS B pacTBOpax 3JIEKTPOIUTOB: Me-
TOJ. yKa3aHMs A 7a0. 3aHATUH CTYJIEHTOB OYHOW, OYHO-3204. U
3a04. (hopm oOyuenus / b.I1. Cepena [u np.] ; Ypai. roc. JecoTexH.
yH-T. — Ekarepun0ypr: YI'JITVY, 2006. — 40 c.

2006

79

19

Jemunosa JI.B. Knaccel HEOpraHM4eCKHUX BEIIECTB: HOMEHKIIATYpa,
nojrydeHue, cBoicta [Tekct]: MeToa. yka3aHus A J1ab. 3aHATHH

2007

122
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https://e.lanbook.com/book/160944
https://e.lanbook.com/book/160945
https://e.lanbook.com/book/160943

JUTsl CTYJETOB OYHOM, OYHO-3a04. W 3a04. ¢opm obydeHus / JI.B.
HemunoBa [u np.] ; Ypan. roc. necorexH. yH-T. — ExkarepunOypr:
YIJITY, 2007. — 45 c. — bubnuorp.: c. 45.

20 | Cepena B.II. Crpoenrne aTomMa W MEPUOJUYCCKUN 3aKOH: METOJ.
yKazaHus AJid J1ab. W TMpakT. 3aHATHH CTYACHTOB OYHOW M 3a04.
(dhopM 00ydYeHUS MO BCEM HAIPABJIICHUSAM M CIECHHAIBHOCTAM 00Y- DJIEKTPOHHBII apXUB
yenns B YIJITY / B.IL. Cepena [u ap.]; Ypai. roc. 1ecoTexH. yH-T. 2008 /146

— ExarepunOypr: YI'JITY, 2008. — 15 c. — bubmumorp.: c. 14. Pexum
noctyna: https://elar.usfeu.ru/handle/123456789/55

21 | Hemunosa JI.B. Ilepexonmubie smementsl VI-VIII rpymm: meron.
yKa3aHus Ui CTYACHTOB OYHOM U 3a04HOil ¢opM oOyueHus
Hanpasnenui 240100, 240400, 240500, 250000, 250300, 261202, DNeKTPOHHbIH apXuB
280200 / JI.B. JlemuaoBa [u mp.]; Ypail roc. JI€COTEXH. yH-T. — 2009 /136
ExarepunOypr: YIJITY, 2009. — 41 c. — bubnuorp.: c. 41. Pexxum
nocryna: https://elar.usfeu.ru/handle/123456789/300

22 | enmumesa C.B. OKUCIUTEIIBEHO-BOCCTAHOBUTEIILHBIC PEAKITUU: ME-
TOJ. yKa3aHus AJs J1a0. U IMPaKT. 3aHATUN AJS CTYACHTOB OYHOM U
3a04. Gopm oOyuenms Hampasienmii: 240100, 240400, 240500, K TpORHB apXiB
250000, 250300, 261201, 280200 / C.B. Lenumiera [u ap.]; Ypanr. | 2009 /128

roc. jecotexH. yH-T. — ExarepunOypr: YIJITY, 2009. — 43 c. —
bubmuorp.: C. 43, Pexum JOCTyHa:
https://elar.usfeu.ru/handle/123456789/299

23 | Tony6eBa T.b. KatanuTudeckue cuUCTeMbl B Kypce «XUMUS»: Me-
TOJ. YKa3aHus JJIs Ja0. ¥ MPaKT. 3aHATHN JJIs CTYACHTOB OYHON U
3a04. popm oOyuenus / T.b. T'ony6esa, C.B. Llenumiesa; Ypai. roc.
necotexH. yH-T. — ExarepunOypr: YIJITY, 2011. — 11 c. — bu0-
JIMOrp.: C. 11. Pexum JOCTyna:
https://elar.usfeu.ru/handle/123456789/206

*- MPEKAC UCM l'[pOfITH IO CCBIJIIKEC, HCO6XOI[I/IMO BOIWTH B CUCTCMY

2011 ONEeKTpOHHBIHN apXuB

DyHKIIMOHUPOBAHHE JIEKTPOHHOM MH(DOPMAIIMOHHO-00pa30BaTEIbHON cpeibl 00ecTIeunBaETCs CO-
OTBETCTBYIOIIMMH CPEICTBAMU MH(OPMALIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH.

DJIeKTPOHHBbIE OMOJIUOTEYHbIE CUCTEMbI
Kaxnplii oOyuaromuiics obecredeH AOCTYIOM K 3JeKTpPOHHOM Oubmuorednoit cucteme YIJITY
(http://lib.usfeu.ru/), 3BC Uznatensctra Jlans http://e.lanbook.com/, DBC YuuBepcurerckas OHOIHOTEKA
onmaitn http://biblioclub.ru/, comepammx M3aaHUs M0 OCHOBHBIM M3y4aeMbIM AMCLUILIMHAM H CHOPMH-
POBAHHBIX 10 COTJIACOBAHUIO C MPaBOOOIAAATENIIMHI YIEOHON U Y4€OHO-METOAMYECKOU JTUTEPATyPHI.

CnpaBoyHble 1 HHPOPMALMOHHBbIE CHCTEMbI
1. CHpaBO‘-IHO-HpaBOBaH CHUCTEMaA ((KOHCYHLT&HT IImrocy.
2. UudopmanmonHo-nipaBoBoii moprai ["apant. Pexxum mpocrymna: http://www.garant.ru/
3. Ba3za mannbix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccnonanbubie 6a3bl JAHHBIX
1. Undopmarmonnas cucreMa «TEXHOPMATUB». — Pexnm JIOCTYyIIa:
https://www.technormativ.ru/;
2. Hayunas snektponHas oubmuoreka elibrary. — Pesxum nocryma: http://elibrary.ru/ .
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7. ®OH/I OLIEHOYHBIX CPEICTB /Il IPOBeeHNs POMEKYTOYHON aTTecTallun
00y4YAKOIIHUXCS 10 TUCIHIIJINHE

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

DopmupyeMbIe KOMIIETEHIIUN Bun u hopma koHTpOIIA

OIIK-3 cnocoOOHOCThIO HCIOJIB30BATh 3HAHUS O
COBPEMEHHOM (pU3NUYECKON KapTHHE MUpPa, IPOCTPaH-
CTBCHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUHU
BEIIECTBA JUIsl IOHUMAaHUS OKPYKAIOIIEro MUPA U SIB-
JICHU IPUPOJBL.

IIpoMe:KyTOYHBIH KOHTPOJIb: KOHTPOJIbHbBIE
BOIIPOCHI K DK3aAMEHY

Texyuuii KOHTPOJb: OIIPOC, 3aAIIUTA OTUET-
HBIX MaTepHaJIOB 10 JabopaTopHO padoTe.

7.2. Onucanue nokas3areJieii U KpuTepueB OLIEHUBAHUS KOMIIETEHIMI HA Pa3JIMYHBIX ITanax
uX (popMHPOBaHNS, ONIMCAHUE IKAJ OLleHMBAHUS

Kpurepun oneHnBaHHS YCTHOIO OTBETA HA KOHTPOJIbHBIC BONPOCHI IK3aMeHa (IIPOMeKYyTOY-
HbIil KOHTPOJIb (popmupoBanne kommnerenmun OIK-3):

«5» (omauuno) — MaH TONHBINA, Pa3BEpHYTHIH OTBET HA MOCTABJICHHBIA BOMPOC, MMOKa3aHa COBO-
KYITHOCTb OCO3HAHHBIX 3HAaHUM 00 00bEKTE, JOKa3aTEIbHO PACKPHITHl OCHOBHBIE IIOJIOXKEHUS TEMBI; B OT-
BETE MPOCIICKUBACTCS YETKasi CTPYKTYpa, JIOTUYECKasi MOCIEA0BaTEIbHOCTh, OTpaKaoulas CYIIHOCTb
pacKpbIBa€MBIX MOHATUMN, TEOPUH, sBICHUNA. 3HaHHE 00 00BEKTE 1EMOHCTPUPYETCs Ha (POHE MOHUMAHUS
€ro B CHCTEME JJAaHHOW HayKH ¥ MEKAMCUUIUIMHAPHBIX CBsi3el. OTBET M3JI0KEH JIUTEPATyPHBIM SI3BIKOM B
TEepPMUHAaX HayKH, [I0Ka3aHa CIIOCOOHOCTh OBICTPO pearupoBaTh HAa YTOYHSIOIINE BOIIPOCHI;

«4» (xopowo) — naH TOJNHBIA, pa3BePHYTHI OTBET Ha IOCTABJICHHBIN BOTPOC, TIOKA3aHO YMEHUE
BBIJICJIUTh CYILIECTBEHHbIE U HECYIIECTBEHHbIE MPU3HAKU, IPUUUHHO-CIIECTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYpUPOBaH, JIOTHUYEH, U3JIOKEH B TepMUHAX Hayku. OJHAKO JAOMYIISHB HE3HAYUTEIbHBIE OIINOKU
WJIN HEeJI0YeThl, UCIIPABIICHHbIE OaKalaBpOM C MMOMOIIBIO «HABOSIINX) BOIIPOCOB;

«3» (yOosnemeopumenvbHo) — AaH HETIOJHBIA OTBET, JIOTMKA M MOCJIEIOBATEILHOCTh M3JIOKEHUS
UMEIOT CYLIECTBEHHbIE HapylleHus. JlonyeHsl rpyoble OMMUOKN MPpU OMPEAETICHUN CYIIHOCTH PacKphl-
BaeMbIX MOHATUH, TEOPHA, SIBJICHUH, BCIEACTBAE HETTOHUMAHUS 0aKalaBpOM HMX CYIIECTBEHHBIX M HECY-
IIIECTBEHHBIX MTPU3HAKOB U CBs3eil. B 0TBeTe OTCYTCTBYIOT BBIBOJIbI. Y MEHUE PACKPHITh KOHKPETHBIE IIPO-
sIBJIEHUs1 0000IIEHHBIX 3HAaHUI He Moka3zaHo. PeueBoe opopmieHne TpedyeT NonpaBoK, KOPPEKIHH;

«2» (neyoosenemeopumenbHo) — OakalaBp JAEMOHCTPUPYET HE3HAHHME TEOPETUYECKHX OCHOB
npeaMeTa, He yMeeT JIenaTh apryMEHTHPOBAaHHBIC BBIBOJBI M MPHUBOAWTH MPUMEPHI, TOKA3bIBaeT ciaboe
BJIaJICHHE MOHOJIOTMYECKON peublo, HE BIIAJEET TEPMHUHOJIOTHUEH, MPOSBISET OTCYTCTBHE JIOTUUHOCTU U
MOCJIeIOBATEIFHOCTH U3JIOKEHHUS, AETaeT OITHUOKH, KOTOPBIE HE MOXKET HCIIPABHUTH, IaXKe MPH KOPPEKIIUH
Ipero/iaBaTeNeM, OTKa3bIBaeTCs OTBEYaTh HA 3aHATHH.

Kpurtepun oneHnBaHHMs ONpoca yCTHOIO OTBeTa MO TeMe JIADOPATOPHOI padoThl (TeKyuuii
KOHTPOJb ¢opmupoBanue komnereHuun OITK-3):

«5» (omauuno): oNIpoC MPOUIEH C TIEPBOTO pa3a; AaH MOJHBIN, Pa3BEPHYTHIA OTBET HA BCE 3ajlaBac-
MBbI€ IIPEIo/IaBaTesIeM BOIPOCHL, TOKa3aHO 3HaHUE U MOHMMaHKue TeMbl. OOyJaromuicss IpaBUIbHO OTBE-
THJI HA BCE BOIPOCHI MPH CAaue KOJUIOKBHUYMA, 3HA€T U IOHUMAET XOJ1 BBIIIOJIHEHUS MpeACTOosIIeH 1abo-
paTopHOii paboTHI.

«4» (xopowo): onpoc MPONUJEH CO BTOPON MOMBITKU; JIaH MOJHBIA OTBET Ha BCE 3a/1aBaeMble Mpe-
noJiaBaTesieM BONPOCHI, IOKAa3aHO 3HAHWE U OHUMaHue TeMbl. OOyuaronmuiics npu cade KOUIOKBUyMa
MPaBWJIBHO OTBETHJI Ha BCE BOMPOCH! KOJUIOKBUYMa C MOMOIIbIO MPENoiaBaTessl, 3HaeT U MOHUMAET XOJ
BBITOJIHEHUS MIPEJICTOALICH 1a00paTopHOi pabOoTHI.
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«3» (yoosremsopumenvHo): ONpOC MPOUICH C TPEThEH MOMBITKU; JaHBI OTBETHI Ha TIOJIOBUHY 3a/1a-
BaeMbIX IPEIOaBaTeIeM BOIPOCOB, MMOKA3aHO 3HAHME OCHOBHBIX TMOHSITHH TEMbI, BHIHECEHHOW Ha KOJI-
JIOKBUYM. B OTBETE CTYIEHTOB OTCYTCTBYIOT BBIBOJbl. YMEHHME PACKPBITh KOHKPETHBIE IMPOSBICHUS
0000IIEHHBIX 3HAHWK He MokazaHo OOyyaromMics MpH cllaye KOJUIOKBUYMa IMPAaBHIBHO OTBETHJ Ha
OOJIBILITYIO YaCTh 3a/1aBa€MBIX BOIIPOCOB, OJHAKO, peueBoe odopmiieHHE TpeOyeT MONpaBoOK, KOPPEKLUY;
CTY/ICHT 3HA€T XOJ1 BBIMIOJIHEHUS MPEICTOANICH J1a00paTOpHOM paboTHI.

«2» (HeyoosnemeopumenbHo) — OOyUAIONIMIICS HE 3HA€T OCHOB TEMBI, HE CIIOCOOCH JeaTh apry-
MEHTHPOBAaHHBIC BBIBOJBI M TPUBOJIUTH MPUMEPHI, TIOKa3bIBACT cllaboe BJIaJCHHE MOHOJOTHYECKOW pe-
YbIO, HC BJIaACCT TepMI/IHOJIOFI/Ief/'I, IpOABJIACT OTCYTCTBUC JIOTHYHOCTHU U MMOCIICAOBATCIBLHOCTHU H3JI0XKC-
HUSI, JIeaeT OMKMOKH, KOTOPhIE HE MOKET MCIPABUTh, JaKe IPU KOPPEKIIUHU TperojaBareieM, OTKa3biBa-
€TC4d OTBCYATh Ha BOIIPOCHI. O6y‘laIOIJ_[HI>'ICSI HC CMOI' OTBCTUTH AAXXC Ha IMOJIOBUHY 3aJaHHBIX €MY BOIIPO-
COB, HE 3HAET X0JIa MPOBEJCHUS IPEACTOSIIEH 1a00paTOPHOH pabOTHI.

Kpurepun ouneHuBaHHMsI BbINOJHEHHS] JA0OPATOPHBIX PadoT M 3aMUTHI 0TYeTa (TEKyIUMid
KOHTPOJIb ¢opmupoBanue komnerenuun OITK-3):

«5» (omauuno): paboTa BBINOJIHEHA B CPOK; 0OPMIICHHE U COJIepKaTelIbHAs YacTh oT4yeTa 00pas-
IIOBBIC; PadOTa BBIMOJIHEHA CAMOCTOSTEIILHO; TPUCYTCTBYIOT COOCTBEHHBIC 00OOIEHUS, 3aKIFOUYCHUS U
BBIBOIbI. O0yYaromuiics MpaBUIIbHO OTBETUII HA BCE BOPOCHI ITPH 3aLIUTE OTYETHBIM MAaTEPHAIIOB.

«4» (xopowo): paboTa BBINIOJIHEHA B CPOK; B O(DOPMIICHUU OTUETA U €r0 COJAEPKATEIbHOW YacTh
HEeT rpyObIXx ommOOK; paboTa BEHIMOJIHEHA CAMOCTOSTENBHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000IICHUS,
3aKJII0YEHHUs U BbIBOJIbI. OOydaromuiics mpy 3alUuTe OTYETHBIM MAaTepPHAlIOB MPABUILHO OTBETUJI HA BCE
BOTIPOCHI C TIOMOIIBIO TIPENoIaBaTelIs.

«3» (yoosremsopumenvro): paboTa BBINOJIHEHA ¢ HapylieHueM rpaduka; B ohopMIeHUH, COaEP-
KATEIbHON YacTH OTYeTa €CTh HEJOCTATKU; padoTa BHIMOJIHEHA CaMOCTOSTENBHO, MPUCYTCTBYIOT COO-
cTBeHHBbIe 00001IeHNs. OOyUaromuiics Ipy 3alUTe OTYETHBIM MaTepPHAIOB OTBETUJI HE HA BCE BOMPOCHI.

«2» (HeyoosnemeopumenvbHo): 0hOpMIICHIE padOTHI HE COOTBETCTBYET TPEOOBAHUSIM; OTCYTCTBYIOT
WJIH ClIeJIaHbl HEeMPaBUIIbHBIE BBIBOJBI U 00001IeHrs. O0yJaronuiicss He CMOT 3alllUTHTh OTYETHBIE MaTe-
pHAITBI U TTOSICHUTH MPE/ICTABIICHHBIC JTAHHBIC.

7.3. TunoBble KOHTPOJIbHBbIE 3aJaHUS] MM MHbIe MaTepHaJibl, HEOOXOAUMBbIE /ISl OLEHKHU
3HAHMI, YMeHHUIi, HABBIKOB U (MJIM) ONBITA AeATEIbHOCTH, XapaKTePU3YIOIIMX 3Tanbl ¢popMupoBa-
HMSl KOMIIETeHIIM# B Npolecce 0CBOEHUsI 00pa30BaTe/IbHOM IPOrpaMMbl

Bonpocskl k 3k3aMeHy (POMEKYTOUHBI KOHTPOJIb)

1. ATOMHO-MOJIEKYISIpHOE yuyeHUe. XUMUYECKUE FTEMEHThI U MPOCThIE BELIECTBA. 3aKOH ABOTaapo

Y 3aKOH DKBHUBAJICHTOB.

CocraBHble YacTu aTOMa, UX 3apsa] U Macca. YpaBHeHue [lnanka.

3. JIBoiicTBeHHas npupoja cBeTa. KopmyckynsipHO-BOIHOBOW Tyanu3M. YpaBHeHue ae-bpoiims. Ilo-
HATHE O KBaHTOBOW MexaHuke. YpaBHeHue lllpeaumnrepa. CroiicTBa BomHOBOM (yHKIHH. COOT-
HOIIIEHHE HeomnpeeneHHocTel [ eitzenoepra.

4. KBaHTOBO-MexaHHuYecKoe OOBSICHEHHE CTpoeHue artoMa. KBaHTOBble uucia, UX (QU3NYECKUN
cMbIcil. AToMHbIe opouTtanu. OgHoanekTponHble aroMbl. [lpunnun IMaynu, npaswio Xysnaa. Ilo-
CJIEI0BATEIBHOCTh YHEPIETUYECKUX YPOBHENW B MHOTO3JIEKTPOHHBIX aTOMAax.

5. CoBpemennbie popmynupoBku Ilepuonnueckoro 3akoHa. CTpyKTypa NEpUOIUYECKON CHUCTEMBI.
W3MeHeHne CBOICTB 2JIEMEHTOB B MEPUOAMYECKOI cHucTeMe (BEepTUKaJbHAas U TOPU30HTAIbHAsS
NEPUOANYHOCTB).

6. Ileproanveckas cucTeMa U €e CBsI3b CO CTpoeHHeM aTtoMoB. [IpaBuno Kineukosckoro. S-, p-, d-, u
f- onemeHTHI.

7. Pannycsl aTOMOB M MX U3MEHEHHUE B IepuoAax U noarpynmnax. MloHHbIe paguychl U 3aBUCUMOCTh
UX OT DJIEKTPOHHOI'O CTPOEHUs U CTEIEHU OKHUCIICHMs. I3MEHEHHE KMCIIOTHO-OCHOBHBIX CBOMCTB

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

22.

23.

24,

25.

26.
27.
28.
29.

30.
31.
32.

33.

34.

35.
36.

COEIMHEHUH 110 IEPHUO/IaM U TPYIIIaM.

Hcropus pa3BUTHS JIEKTPOHHBIX MPEACTaBICHUN 0 XuMudeckoi cBsizu (Teopust Koccens u JIbro-
uca). oHHas 1 KOBaJI€HTHas CBA3H.

HamnpaBineHHOCTh M HAChIIAEMOCTh KOBAaJEHTHOU cBs3u. [lonsipHas koBaneHTHas cBsa3b. [lomsapu-
3yeMOCTb.

HNonHas cBsA3b Kak KpaWHHUU cllydail MOJIApHOW KOBaJEHTOM CBsA3W. HeHanpaBiieHHOCTh M HEHa-
CBHIIIAEMOCTb HOHHOM CBSI3H.

KpuBas noreHunanbHON 3Hepruu Mojekyn. OCHOBHBIE MOJOKEHHSI METOAAa BAJIEHTHBIX CBS3EHl.
BaneHTHOCTH aTOMOB 3JIEMEHTOB C MTO3ULIMU METO/A BAJIEHTHBIX CBSI3EH.

Teopust rubpunuzanuu. 3anoJHeHHEe THOPUIHBIX OpOUTalIell HEMOAEJICHHBIMU MapaMu 3JIEKTPO-
HOB.

OOpazoBaHue KpaTHBIX CBA3EH G- U T — CBSA3U, UX 0COOEHHOCTU. OOBSICHEHHE CTPOCHUE MOJIEKYJT
Nz u C2H4; CH4, NH3, Hzo.

XapakTepuCTUKN XUMHUYECKOU CBSI3U: JITIMHA U SHEPI'Usl, BAJICHTHBIA YTOJI.

OcHoBHbIE NOJ0XKEHUS MeToAa MoseKysipHbIX opouTaneit (MO JIKAO). ®opma paznuunasix MO.
MO nByXaTOMHBIX MOJIEKYJ 3JIEMEHTOB BTOporo mnepuoaa. OObsCHEHHWE MAarHUTHBIX CBOWCTB
JIBYyXaTOMHBIX YaCTHII.

MO nByXaTOMHBIX MOJIEKYJ aTOMOB I1epBOro nepuoaa. [lopsinok cszu.

JloHopHO-akuenTopHas cBA3b. BonopoaHas cBs3b.

Kunkoe cocrostnue. BiausiHue BOAOPOIHOM CBS3U HA CBOMCTBA KUAKOCTH.

PazbaBienHbIe pacTBOPHI HEANEKTPOIUTOB. OcMoTHYECKOE aBieHue. Y paBuenue Bant-I'odda.
JlaBneHue HaChIIIEHHOrO Mapa HajJ pacTBOpoM. 3akoH Payis. Temneparypsl KUIIEHUS U KpUCTaJl-
mu3anuu. Kpuockonus v 30yuIMOCKOIUs.

Teopus 3MeKTpOIUTHYECKON aucconnaunu Appennyca. Poib pacTBopuTens B Mpouecce pacnaja
AJIEKTPOJINTA HA MOHBL. JIM3JIeKTpUUecKas MPOHUIIAEMOCTh U MOHU3UPYIOLIAsi CIIOCOOHOCTh pac-
TBOPUTES.

Cnalble U cuiIbHBIE HNIEKTPOIUTHL. CTENEeHb IUCCOIUAINN U €€ CBA3bh C M30TOHMYECKUM K03 du-
LIUEHTOM.

3akoH JeicTBUs Macc U pacTBopbl. KoHCTaHTa Auicconuanuu ciaadbiX JIEKTPOJIIUTOB. 3aKOH pas-
6aBnenust OcTBasbja. BiusiHNE OJHOMMEHHOIO MOHA HA JMCCOLMAIMIO cIa00ro 3JEKTPOJIUTA.
CryneHyaTasi JUCCOIHAITHSI.

CocrosiHME 37EKTPOJIUTOB B pacTBope. MoHBI M HequcconMupoBanHble MoJieKyibl. Koaduiment
akTuBHOCTH. [loHATHE 00 MOHHOM CHJIE pacTBOpA.

Honnble peakuyu. Y CI0BUS CMEIIEHU HOHHOTO paBHOBecus. [IponsBenenne pacTBOPUMOCTH.
DNEeKTPOIUTUYECKAs UCCOLMAIUS MOJIEKYJT BOo/ibl. IOHHOE Mpon3BeieHEe BOIBI.

Bonoponnslii nokaszarens. Crioco6s! onpenenenust pH. KncioTHO-0CHOBHbBIE HHAMKATOPBI.
I'unponuz. CreneHs rujponusa, €€ 3aBUCUMOCTh OT KOHILEHTpaluu, Temieparypbl. Koncranta
TUPOJIN3A.

Pasznuunsle ciydan runponusa. [pumepsr.

CoBpeMeHHbIE TEOPUH KUCIIOT U OCHOBAHUI.

Baxkneiiime OKHCIUTENN M BOCCTaHOBUTENU. V3MEHEHHE OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIX
CBOICTB 2JIEMEHTOB B IEPHOAAX U MOATPYIIAX.

CocraBiieHrne ypaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTENBbHBIX peakuuid. Kmaccudukanusa okuc-
JIUTEbHO-BOCCTAHOBUTEIBHBIX PEAKINI. BpIuncieHne XUMUYECKMX SKBUBAJIEHTOB OKUCIIUTENS U
BOCCTAHOBUTEIS.

BnusiHue teMmeparypbl, KOHLIEHTPALUK PEAareHTOB, UX MPHUPOAbI, CPEIbl U IPYrMX YCIOBHM Ha
MPOTEKaHUE OKUCIUTEILHO-BOCCTAHOBUTENBHBIX MponeccoB. YpaBHenus: Hepucra. Mcnosnb3oBa-
HUe TalJIMIl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MMOTEHIIMAIOB JUIS PELISHUsT BOIIPOCca O BO3MOXK-
HOCTHU MPOTEKAHUS PEAKIIHH.

CocTaB KOMIUIEKCHBIX coenHeHni. CTpoeHre KOMIUIEKCHBIX coequHEHNN. M3omepus.
TepmonnHaMuyeckasi cucreMa. 3aKOH COXpaHEHMsI SHEPTruu. BHYTpeHHsIsl SJHEPTUs U YHTAIBIINS.
OK30- U PHIOTEPMUYECKUE PEAKIIUU. TEpPMOXUMHUYECKUE YPAaBHEHMUS.
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37.
38.

39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
o1,
52.
53.
54,

55.

56.
S7.

3axoH ['ecca u cnenctBus us Hero. [IpumMepsr.

OHuranbnus obpa3zoBanus. CraHgapTHbIE cOCTOSHUS BemlecTB. CTaHIapTHas SHTAIbIUS 00pa3o-
BaHUSI U CTOPAHUSL.

Maxkpo- u mukpococtosinusi. BepositHocts coctosinus. [lonarue o6 surponuu. CtanaapTHas 3H-
Tponus. MI3MeHeHne SHTPONUH B Pa3IMUHbBIX MPOIECcCcax.

[Tonstue 06 sHeprum I'nbGOca, ee M3MEHEHNH KaK MEpbl PEaKMOHHOM criocoOHocTu. Kpurepuit
COMOIIPOU3BOJILHOCTH IIPOLIECCOB B CUCTEMAX.

OOpaTtumble U HEOOpaTUMBbIE Mpollecchl. ['oMOreHHble U reTeporeHHble paBHoBecusa. KoHncranta
paBHOBECHSI B TOMOT€HHBIX U T€T€POTCHHBIX CUCTEMAX.

Koncranra paBHoBecusi. CBsI3b KOHCTAHThI PABHOBECHSI CO CTAHJIAPTHBIM HW3MEHEHUEM SHEPruu
I'u66ca.

[Ipunuun Jle-Illarense. BiusiHue temrepaTypsl, AaBICHUS U KOHIEHTPALMK PEAreéHTOB HA paB-
HOBECHE.

DneMeHTapHbIe M HedleMeHTapHble peaknuu. Knaccudukarusa peakiuii. CKOpOCTh peakiuii B
TOMOTEHHBIX U T€TEPOreHHBIX CUCTEMAX.

@akTOpbl, BAUSIOIINE HA CKOPOCTh PEAKIMU. 3aKOH JIelcTBUS Macc. KoHCTaHTa CKOPOCTH.
MonexkynsapHOCTh U IOPAI0K peakuuu. [Topsgok HedTeMEeHTapHBIX PEaKIIUA.

3aBHCUMOCThH CKOPOCTH PEaKIuu OT TemrepaTypsl. [loHsATHE 00 aKTUBHOM KOMILIEKCE. DHEPrus U
SHTPOIHS AKTUBALIMH.

OO6mue cBoiicTBa pacTBOpoB. PacTBOpbl Kak MHOTOKOMIIOHEHTHbIE cucTeMbl. Kiaccuduxarms
JByXKOMIIOHEHTHBIX pacTBOpoB. IIporeccel, conpoBoxaaronme odpazoBanue pactBopos. Colib-
BaTalusl.

Paznuunble BUJIBI BBIpaXEHUSI KOHLIEHTPALIMK PACTBOPOB U UX B3aUMHBIC MIEPECUETHI.
3aKOHOMEPHOCTH PaCTBOPUMOCTHU ra30B B KUJAKOCTSX. 3akoH ['eHpu. BiusiHue Ha pacTBOPUMOCTD
MIPUPO/JIBI BEIIECTB, TEMIIEPATYPHI, JaBICHUS. 3aKOH paclpeaesICHUs.

Homenknatypa u OCHOBHBIE THIIBI KOMIUIEKCHBIX coeArHEeHUN. Knaccudukanus KOMIUIEKCOB 1O
BHU1Y KOOPJUHUPYEMBIX JIMTAH]IOB.

KBanTOBO-MexaHu4eckne Teopur 00pa30BaHUSI KOMIUIEKCHBIX COEAMHEHHUN. MeTo]] BaJeHTHBIX
cBs3eil. [loHsiTHe 0 TEOPUU KPUCTALNTUYECKOTO TMOJIS.

WNoHnun3aims KOMIUIEKCHBIX CO€IMHEHUN B pacTBope. KOoHCTaHTa MOHM3allMK KOMIUJIEKCHOTO MOHA.
XenatHblil agdekTt. TpaHc-BausHUE.

DNEeKTPOXUMHUYECKUN psAll HANpsHKeHU MeTtawioB. [anbBaHnueckue snemeHTsl. DJIC ranbBaHu-
YEeCKOT0 3JIEMEHTA.

DIEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN nporecc. 3akonbl Dapanes. [Ipaktuueckoe
3HAYEHUE DJIEKTPOIH3a.

DNEKTPOIN3 PacIiIaBOB U BOJIHBIX PACTBOPOB 3JIEKTPOJIUTOB.

Koppo3sust meramioB. MeToapl 3alIUTH OT KOPPO3HH.

Buner (oopazeu) k 3x3ameHy (IPOMeKYTOUYHBIH KOHTPOJIb)

1. HazoBute KoMIUIeKCHBIE coenuHeHus. Vcmonb3yst BemuunHy Kieer, paccunTaiiTe KOHIIEHTpA-

OUIO I/IOHa—KOMHHCKCOO6p3.30BaTeJ'ISI " JIMTaH[1a TOAYCPKHYTOI'0 KOMIIJICKCHOT'O COCAUHCHUA B €0 0,1 M
pacTBOPEC, a TAKKE CTCIICHb JUCCONHUAIMN KOMIIJIECKCHOI'O MOHA!

ﬁz Ha(SCN 4] KHeCT. = 5$9'10-22; Na[T|C|4]

2. MaccoBpslii coctaB MeHOTO Komuenana (B %): Cu — 34,64, Fe — 30,42; S — 34,94. YcranoBute

XUMUYECKYI0 (POPMYITY TaHHOTO COSAMHEHUS.

3. CocraBbTe HOHHBIE M MOJIEKYJISIpHBIC ypaBHeHus ruaposmsa conu NiCl,. Paccunraiite st Hee

K, crenens ruaponusa h u 3uauenne pH B 0,01 M pactBope.

4. BpraucimTe Maccy BOJbI M pAaCTBOPSEMOTO BEIIECTBA (B T), KOTOPBIE TOTPEOYIOTCS IJIsi TIPUTO-

tosyieHus 1 1 8%-Horo pactBopa NazAsO, (rmotHocts nipu 17 °C 1089,2 kr/mS).
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5. MeTo10M HOHHO-3JIEKTPOHHOTO OasiaHca (METOZ0M MOoNypeakiuii) 3akonunte ypasHenue OBP.
Paccuuraiite 9/1C 1 BBISICHUTE, MOKET JIM 3Ta PEAKIUA MPOTEKATh CAMOIPOU3BOIBLHO

MnO, + KBrO+ ... = MnO4 +Bra+ ... .

6. BoruncnuTe cuily TOKa MpH 3JIEKTPOJIM3€ BOJHOTO pacTBopa cyiab(hara HaTpus, eciu 3a 1 4 mpo-
1ecca CyMMapHbIii 00bEM BBIJICIMBIINXCS Ta3000pa3HbIX MPOAYKTOB aHOJAHOM M KaTOTHOW MOJTypeakuui
coctaBui 5,64 1 (H.y.). KakoBa mpu 3TOM Macca pa3ioKUBIICHCS BOIBI?

Bonpockl k onpocy mo Temam J1abopaTopHBIX padoT (npumepst) (TeKyUii KOHTPOJIb)

Pazgen 1. rema 1.1.-1.2. JJaboparopHas padota Nel
«OnpeneneHne SKBUBAJICHTHOW MacCchl HEM3BECTHOI'O METaslIa

1.®opmynupoBKa 3aKOHA COXPAHEHUSI MAcChl U SHEPTUH, €r0 MaTEMAaTUYECKOE BBIPAyKEHHE.

2.PopMynHpOBKa 3aKOHA COXPAHEHUS MACCHI.

3.®opMyIMpOBKa 3aKOHA MIOCTOSIHCTBA COCTABA.

4.®opMynMpOBKa 3aKOHA KPATHBIX OTHOIIEHUH.

5.@opMyIMpOBKa 3aKOHA SKBUBAJICHTOB, €0 MATEMaTHYECKOE BBIPAKEHHE.

6.0npeneneHre NOHATHI: MOJIb BEIIECTBA, OTHOCUTENbHAsL MOJIEKYIISIpHasi Macca, MOJISIpHas Macca.

7.0npenencHre TMOHSATHIA: SKBUBAJICHT JJIEMEHTA, MOJIIPHAs Macca SKBHBAJIEHTa, (Gopmyna s
pacueTa MOJISIPHOM Macchl 5KBUBAJICHTA JIEMEHTA.

8.0mnpeneneHne MOHITHI: SKBUBAJICHT BEIIECTBA, MOJISIPHBIN 00bEM SKBUBAJICHTA Ta3a.

9.®@opmyIibl A1 pacueTa MOJISIPHOM MacChl S5KBUBAJIEHTa OCHOBHBIX (YEThIpEX) KJIACCOB HEOPraHH-
YECKUX COCIMHEHUM.

10.®opmynnpoBKa 3aKkoHa ABOTraJipo, CMbICI U BEIMYUHA YKciia ABOTajpo.

11.®opmynupoBKa IBYX CIEICTBUN U3 3aKOHA ABOTajpo.

12.06beM, 3aHMMaeMbIil JTIOOBIM T'a30M IIPU HOPMAIbHBIX YCIoBHsX (H.y.). [IpuBectu 3HaueHus
JaBJICHUA U TemnepaTypsl ipH H.y. B cuctemax CU u CT'CE.

13.Marematndeckoe BeIpakeHHe 00beTUHEHHOTO ra30Boro 3akoHa (ypaBHenus Knamneiipona).

14 Maremarnyeckas 3anuch ypaBHeHUs: MeHeneeBa — Knaneiipona.

15.ITonsTHE NapUUabHOTO AABJICHUS ra3a. 3aKOH MaplHaIbHbIX AaBieHui JlaabToHa.

16. BemecTBo cocrout u3 menu u cepul. M3 0,667 r atoro Bemecta nomydeno 0,556 r okcuga Me-
au(1l). Berancanre maccoByro 010 MEM B BEIIECTBE U HaliiuTe ero Gopmyiy.

Pazpean 1. rema: 1.3. JJaboparopHas padota Ne2
«OCHOBHBIE KJIaCChl HEOPTAHNYECKUX CoeMHEHMH. KOMITIeKCHBIE COeTMHEHMS

1.ITonsATHE XUMUYECKHI1 3JIEMEHT. UTO O3HAYAET 3aMKCh lﬂ' Ru?

2.IlepeuncanTe CUMBOJIBI JJIEMEHTOB, HA3bIBAEMBIX II€JIOYHBIE AJIEMEHTHI.

3.Ilepeuncnure CUMBOJIBI JIEMEHTOB, HA3bIBAEMBIX T'aJIOTEHAMM.

4.IlepeuncianTe CUMBOJIBI 3JIEMEHTOB, HA3bIBAEMBIX II€JI0YHO-3EMENbHBIMH.

5.Kakue sneMeHThl Ha3bIBalOT HeMeTauiaMu. [IpuBenuTe Bce UCKIIOUEHHS U3 ¢(HOPMYTUPOBAHHOTO
MpaBuUIIa.

6.Kakue sneMeHTHl Ha3piBalOT MeTayuiamu. [IpuBenure Bce MCKIIOUEHUS U3 CHOPMYIHMPOBAHHOTO
MpaBuUIIa.

7.1aiiTe onpeneneHne okcuaoB. KakoBa cTeneHb OKUCIEHUsT 00pa3yroiero OKCH 3JIeMEHTa B HU-
e nmpuBeaeHHbIX okcuaax: Cr,O7, TiO2, H,O,, KO,? Ha3oBuTe 3TH OKCHIBI, TPUBEIUTE UX IpadUuecKue
bopmyIbI.

8.JlaiiTe onpeieneHnsi OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HecosieoOpa3yromux okcuaos. [pu-
BEMTE 0 JIBa MPUMeEpa Kax10ro Tuna okcuaoB. [Ipusenute ux rpapudeckue Gopmysbl.

9./laliTe onpenesleHne OCHOBAHMM C TOUYKU 3PEHUS TEOPHUH IIEKTPOJIUTUYECKON Tucconranuy. Yo
Ha3bIBAETCS] KUCJIIOTHOCTHIO OCHOBAaHMI? Kakue OCHOBaHUs HA3bIBAIOTCS IIET04aMu?
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10./laiiTe onpeneneHUe KUCIOT C TOYKM 3PEHUS TEOPUH DJIEKTPOIMTHUYECKOM auccouuanuu. Yro
Ha3bIBAETCSl OCHOBHOCTHIO KucioT? [IpuBeaute mo onHOMY NMpUMEpPY KHUCIOPOJCOAEpkKAIIUX U Oeckuc-
JIOPOJHBIX KUCIIOT, IalTe UX CUCTEMAaTUYECKOE U TPATUIIMOHHOE Ha3BaHUS.

11./laiiTe onpenesieHUE CPEAHUX COJICH C TOUKU 3PEHUS TEOPUHU DIICKTPOJUTHUUECKOHN T CCOLIMAIIAH.
UeM OTIUYAIOTCS OT HUX KUCIBIE W OCHOBHBIE comu? [IpuBeauTe mo aBa mpuMepa KHCIBIX ¥ OCHOBHBIX
coneil, Ha3oBute ux. [IpuBenure ux rpadpuyeckue GopMyIbl.

12.[1aiiTu onpeiesieHUe ABOMHBIX U CMEIIaHHBIX coJied. [IpuBenuTe 1o ABa mpuMmepa Kaxaoro TUIa
3THUX coJielt ¥ Ha3oBUTe uXx. [IpuBeanure ux rpadpuyueckue GopMyIbl.

13./laiite ompenenenue moHsTusi rpaduyeckoit popmynsl coenuHenus. IIpuBenute rpadudeckne
dbopmynsr coequnenuii: VOSO4, CrOHSO3, HBrO,, CaHPO,4. K kakum kiiaccaM OTHOCSITCSI 3TH COEJIH-
HEHUs, TaliTe UX TPATUIIMOHHEBIC Ha3BaHUS.

14.]laiiTe onpeaeeHUE MOHIATUS CTENEHb OKUCICHMS 3JIEMEHTa B COeIMHEHUU. Paccuunraiite cre-
IIEHU OKHUCJIEHUA deMeHTOB B coennHeHusx K,Cr,O7, HiPOg, SiOgZ', Cry(S0y)3, naiite ux TpaaUIMOH-
HbIC HAa3BaHMUSI.

15.Metadochopras u opropochopHast KHCIOTHI — HA YTO YKA3bIBAIOT MCIIOIH30BAHHBIC MTPHCTAB-
ku? [IpuBeaure rpaduyeckue GopMybl STUX KUCIOT.

16.ITpuBenute oObuHBIC U Tpaduueckrue GOPMYIBI XJIOPCOACPIKANUX KUCIOT, COOTBETCTBYIOIIHX
CIIEYIOIIUM CTETEeHsIM OKHUCIeHUs xopa: -1, +1, +3, +5, +7. [IpuBeauTte TpaauIiOHHbIE HA3BAHUS 3TUX
KUCJIOT. Ha 4TO yKa3bIBalOT UCIOJIb30BaHHBIC B HA3BAHUSIX OKOHYAHUS?

17. CocraBbTe MOJEKYJISIPHBIE U MOHHBIE YPaBHEHUS PEAKIU, C MTOMOIILI0 KOTOPBIX MOXHO OCY-
IIECTBUTD CIIEAYIONINE MTPEBPAICHUS:

S—)SOz—)SO3—)HzSO4—>CfOHSO4—)Nast4—)NaH804

18 HazoBuTe KOMIUICKCHBIC COCIUHEHUS. YKAXKHUTE 3aps]] KOMIUIGKCHOTO MOHA, CTCIICHh OKHCIIe-
HUS ¥ KOOPAMHALMOHHOE YKCIIO HOHA-KOMILJIEKCOO0pa30BaTess, a TAaKKe JIEHTATHOCTD JIUTaHIOB.

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

19.3anumuTe ypaBHEHHUE PEakIii B MOJICKYIIApHOM U HOHHOM Bujie: Crp(SO4); + BaCl,—

Pa3znen 2. tema: 2.1. JlabopaTopnast pabota No3
«CTpoeHue aTomMa U IEPUOANYECKas cucTeMa XUMUYecKuX diuemMeHToB J[.11.MenzneneeBa»

1.Mopnens bopa ctpoenus aroma. [loctossHHas Punbepra, ee uncieHHOE 3HaUEHHUE.

2.IlonsTue opOuTans.

3.®u3nyeckuil CMbICT U 3HAUEHUS!, IPUHUMAEMbIE TJIABHBIM KBAHTOBBIM YHCIIOM.

4.®u3nveckuit CMbICT M 3HAYSHM S, IPUHIUMAaeMble OPOUTAIbHBIM KBAHTOBBIM YHCIIOM.

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

6.®u3nyecKuil CMbICI W 3HAYEHMsI, IPUHUMAaEMble MAarHUTHBIM KBAaHTOBBIM 4nCIOM. CBSA3b 3THX
3HAUYCHUIT U yKcina S-, P-, d- u f-opouraneii.

7.®u3nyecKuil CMBICT U 3HAUEHUS, IPUHUMAEMble CIUHOBBIM KBAHTOBBIM YHCIIOM.

8.Yci0BHas 3aluCh YPHEPrETUYECKOM TUarpaMMbl MHOTOJIEKTPOHHBIX aTOMOB.

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

10.®opmynupoBka u puznyeckuit cmpica npuHuuna [aymm.

11.®opmynupoBka 1 pu3nuecKuil CMbIC MpaBuia XyHaa.

12.®opmynupoBka npasuia KiieukoBckoro.

13.Yto Ha3pIiBaeTCs AICKTPOHHOW KoH(purypamueit aroma? IlpuBenuTe MOMHYIO 3JIEKTPOHHYIO
KOH(UTypalrmio aToMa 3JIeMEHTa ¢ 3apsiioM sapa S1.

14.PaccunrtaiiTe MaKCHMAaIbHOE YUCIIO AJIEKTPOHOB, KOTOPhIE MOTYT HaXxOAuThes Ha 3P u 5f opOu-
TasIX.

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

16.0npenenenue u GpU3MUECKU CMBICI MOHATHIA: 3()(PEKTUBHBIN 3aps] sapa, HOCTOSHHAS SKpPaHU-
pOBaHMsL.

17.ITonsTus panunyca atoMa U noHa. Kak MU3MeHsieTcs pajinyc 4acTHULBI IIPU NIEPEXOAE: aTOM — €ro
MOJIOXKUTEIHLHO 3apsKEHHBIN MOH, aTOM — €0 OTPULIATENIHHO 3aPsKEHHBIN HOH?
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18.Kak 1 nouemy U3MEHSIOTCS palyChl aTOMOB MpU NEPEMELIEHUH BAOJb IIEPUO/IA CIEBA HAIIPABO
U TIpY NIEPEMELICHNN CBEPXY BHU3 BJIOJIb TJIABHBIX U MOOOYHBIX MOATPYIHI?

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

20. Ompenenenue MOHATHS SHEPTUS CPOJICTBA K JIEKTPOHY, SAMHULIBI €€ U3MEPEHHUS U XapaKTep ee
U3MEHEHHUS B IEPHOAX U TPYIIIAX.

21.I1ousiTHe U GU3UIECKUN CMBICI SJIEKTPOOTPULIATEIFHOCTH 3JeMeHTOB 1o Marumikeny. Exunuiisn
€€ U3MEPEHHUS U XapaKTep U3MEHEHUs B IEPUOJaX U IPyIIax.

22.0THOCUTENbHBIE 3JIEKTPOOTPULIATEILHOCTH 110 [loNMHrY: Kak OLEHUBAIOTCA U 3aKOHOMEPHOCTH
WU3MEHEHHUS UX 3HAUYCHUH B MIEPUOJAX U IPyIIax.

23. Hanmmute 31eKTpoHHBIE (POPMYITBI IPUBEACHHBIX HUXKE HOHOB. K ceMeHCTBY KaKuX 3J71€MEHTOB
OTHOCSITCA aTOMBI 3TUX HOHOB? Sn2+, Mn2+, Cu“, Cr3+, s%,

Pa3nen 3. rema: 3.1. JlTaboparopnas pabota No4
«JHEepreTrKa XUMHUYECKUX TPOIIECCOBY

1.Omnpenenenue MOHATH TEIIOBOM 2P hEKT peaKIuH.

2.1lepBbIii 3aK0H (Haya0) TEPMOJAMHAMUKH, €M0 MAaTEMaTUUYECKOE BBIPAKEHUE M 3aIUCh JJI U30-
OapHBIX IPOIIECCOB.

3.0npeneneHne U30TEPMHUUECKUX, W30XOPHBIX M HM300apHBIX MPOLECCOB. MoauduKanuy 3amucu
MaTEeMaTHYECKOr0 BhIpaXeHHs 1-To Hauana TepMOJUHAMUKY B ATHX TPEX clydasx.

4.JlaiiTe onpeAesieHne YHTAIBIINH, YHI0- U 9K30TEPMHUUECKUX TpoiieccoB. OOBICHUTE B3aUMOCBSI3h
o0o3HaueHui TermoBoro 3gdekra Q u AH.

5.0mnpeneneHue MOHATUS TEPMOXUMHUYECKOE ypaBHeHUe. Kakue ycioBHs Ha3bpIBalOTCS CTaHIapT-
HbIMU?

6.0mpeneneHye MOHATUS SHTAIBIIMK 00pa30BaHus, €AUHULIBI U3MEPEHUs. 3HAUE€HUs SHTAJIBIIUN 00-
pa3oBaHUs MPOCTHIX BEIECTB.

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

8.0nucanue MOHATUS SHTPOIIUH CUCTEMBI, €IUHULIBI H3MEPEHHUSL.

9.Maremaruueckas Gopmyna Juisl pacueTa U3MEHEHUs! SHTPOIHHU B MPOLIECCE PEAKITHH.

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

11.0npenenenne NOHATHS CTaHAAPTHOH sHeprum ['mb0ca oOpazoBaHMs, €AMHUIBI 0Opa30BaHUS.
3HaueHus CTaHIapTHHIX SHepruil ' m66ca oOpazoBaHMs MPOCTHIX BELIECTB?

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

13.CooTHOIIEHUS MEXAY SHTAIBIIUAHBIM M SHTPOIUUHBIM (paKTOpaMU U HANPaBIEHUE MPOTEKAHUS
XMMHYECKON PEaKIIuu.

14.ITonste TepmoauHaMuueckoil pynkiuu. Ilepeuncnurte mzBectHsle Bam TepmoanHamuueckue
GyHKIUH.

15.Brruncnure TemnoBoit a¢ ekt peakiun BoccranosieHus 80 r Fe,O3 amomuHuem.

16.B03MOXHO 11 TIpU CTaHIAPTHBIX YCIOBUSX HosrydeHHe aHuauHa 1o peakiuu NH3ipy + CeHery =
C6H5NH2(>K) + Hz(r)?

7.4. CooTBeTCTBHE LIKAJIbI OLCHOK H YPOBHEe# chopMHpPOBaAHHBIX KOMIIETCHIMHI

YposeHs chopmu-
POBaHHBIX KOMIIE- Orenka TTosicHeHus
TEHIUH

Teopernueckoe copepxaHue Kypca OCBOCHO MOJIHOCThIO, BCE
N MIPEAYCMOTPEHHBIE TPOTPAMMOI 00ydeHHS yueOHbIC 3aaHMsT BbI-
Bricokuii MIOJIHEHBI.
(oTHMuHO) .

OO0y4armuiicss TeMOHCTPUPYET CITOCOOHOCTH 0OOCHOBAHHOTO
BBIOOpA PEareHTOB M MX KOJIWYECTBEHHBIX COOTHOIICHHH, (a30BOTO
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Yposens chopmu-
POBaHHBIX KOMIIE-
TEHUUHN

Orenka

Tlosicuenns

COCTOSIHMS ISl ONITUMAJIBHOTO MPOBEACHUS XUMHUECKHUX IIPOLIECCOB.
3HAaeT CBOMCTBAX PA3JIMYHBIX KJIACCOB XUMHYECKUX JIEMEHTOB, CO-
€AVHEHUN, BEUIECTB M MATEpPUAIOB. YCIEIIHO NPUMEHSET 3HAHUsA
OCHOBHBIX 3aKOHOB XMMHH, CTPOEHHS M PEAKLIMOHHOM CIIOCOOHOCTH
BEILECTB, IIPYU U3YYECHUH U AHAIA3€ MEXAaHU3MOB XMMHYECKUX pPEaK-
UM, IPOUCXOAAIIUX B TEXHOJOTHYECKHUX IIPOLECCAX U OKPYKAIOIIEM
mupe. CriocoOeH aHaIM3upOBaTh U MCIIOJIB30BATh MEXAaHU3Mbl XUMH-
YECKUX PEAKLHH, IPOUCXOIAIINX B TEXHOJIOIMYECKUX IPOLECCAX U
OKPY’KaIOIlleM MHUpE, MPOBOAUTH aHAIU3 IOJYYEHHBIX JAHHBIX, Je-
JaTh MpaBUIIbHbIE, HAYYHO OOOCHOBAaHHBIE BBIBOABI. 1'0TOB mpenia-
raTb CBOU CIIOCOOBI peIIeHUs MMOCTAaBICHHBIX 33/1a4. '0ToB paboTarhb
KAaK B KOMaHJie, TaK U MHIUBHUIYAJIbHO.

bazosniit

«dy»
(xopor1o)

TeopeTtrueckoe cojepkaHue Kypca OCBOCHO MOJHOCTHIO, BCE
MIPelyCMOTPEHHBIE MPOTrpaMMoi 00yueHus: yueOHbIe 3aJaHHsI BbI-
ITOJIHEHBI ¢ He3HAYNTEILHBIMH 3aMEUYaHUSIMH.

OOyyaromuiicss crnoco0eH MPOBOAUTH BBIOOP HEOOXOIUMBIX
YCIOBUM NPOTEKAHUS PEAKIMi, 3HAET CBOMCTBAX Pa3JIMYHbIX KJIACCOB
XUMHUYECKUX DJIEMEHTOB, COSAMHEHUH, BEIICCTB U MaTEPHAIIOB, CITO-
cOOBI BITUSHUS HA XUMHUYECKUN TIPOIIECC C MEIBI0 €r0 YCHICHUS WIH
octaHoBku. OOydaromuicsi crnocoOeH HCIO0JIb30BaTh OCHOBHBIE 3a-
KOHBI XHMHUU IS PEIICHUs] MPOPECCHOHANBHBIX 3a7a4, Ha OCHOBE
3HAaHUI O CBOMCTBAX W CTPOCHUH BEIIECTBA MPOBOAMT MOAOOpP pea-
TCHTOB, CIIOCOOCH aHAIM3MPOBATh W UCIOJIH30BAaTh MEXAaHU3MBI XHU-
MUYECKHX PEaKIUuil, TPOUCXOAAIINX B TEXHOJOTHUYECKHUX IMpOIeccax
U OKPY)KAIOIIEeM MUPE

[Toporossiii

«3»
(ymoBieTBOpHU-
TEJIbHO)

Teoperuueckoe cojepkaHue Kypca OCBOEHO YaCTHYHO, 0OJIb-
IIMHCTBO NPETYCMOTPEHHBIX IPOrpaMMoil 00ydeHHsl yueOHBIX 3aja-
HUI BBIMOJIHEHO, B HUX UMEIOTCS OLIMOKH.

OOyyaromuiicss MOXET MOJ| PYKOBOJCTBOM OCYILIECTBIISTH BBI-
00p ONTUMANbHBIX YCIOBUN HPOTEKaHUs PEaKIUi U BO3MOKHOCTH
BIIMSIHASL HA CMEUICHHE XMMHUYECKOTO PAaBHOBECHS, C IIETbIO YBEIH-
YeHUs BBIXOJa MPOAYKTOB PEeaKlMu. 3HAeT CBOWCTBA Haubosee Bax-
HBIX KJIACCOB XHMMHUYCCKUX 3JICMCHTOB, COCHHHGHHﬁ, BEUICCTB U Ma-
tepuanoB. CrocoOeH MoJ PyKOBOJCTBOM HCIIOJIb30BaTh OCHOBHBIE
3aKOHBI XUMHUU JUI pELIeHUs NMPOPECCHOHANbHBIX 33/1a4, HA OCHOBE
3HAaHUI O CBOMCTBAaxX M CTPOCHMHM BEILIECTBA MPOBOAMT MOAOOp pea-
T'CHTOB

Huskuit

«2»
(HEey1OBIETBO-
PHUTENBHO)

Teoperuueckoe cojiepkaHue Kypca He OCBOCHO, OOJIBIIMHCTBO
MPElyCMOTPEHHBIX MPOrpaMMoil 00y4eHHs yuyeOHBIX 3aJaHui JIHOO
HE BBINOJIHEHBI, JHOO0 cojiepKaT rpyOble OMIMOKU; JOMOJTHUTEIbHAS
camocTrosiTeNbHas paboTa HaJ MaTepualoM He MpHBela K KaKoMy-
7100 3HAYUTENFHOMY IOBBIIICHNIO KaYeCTBA BBIMOJIHEHUS y4eOHBIX
3aJaHuH.

OOyuaromiuiics He 3HaeT OCHOBHBIX 3aKOHOB XMMHHU, CTPOCHHE
BEUIECTB, IPUPOIY XUMUUYECKON CBSI3M U CBOWCTBA Pa3IMYHBIX KJlac-
COB XMMHMYECKHMX 3JIEMEHTOB, COSAMHEHMM, BEIIECTB U MAaTEpUAsOB,
IJIOXO MPENCTaBIsIeT BO3MOXHOCTh UX HCIIOJIb30BaHUS IPH TMpOBeE-
JICHUU BBIYUCICHUH 10 ypaBHEeHUAM peakuuii. He umeer, nu6o numeer
cialble MpeACTaBIEHUS O CTPOCHHUU BELIECTB U UX XUMUYECKOM aK-
TUBHOCTH, O CIIOCO0ax IMpeBpalleHUs] OJHUX BEIIECTB B JPYrHe, HE
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Yposens chopmu-
POBaHHBIX KOMIIE- OmueHka INosicHeHus
TEHUUHN

BJIaJIc€T METOJaMH BBIOOpA ONTUMAIIBHBIX YCIOBUH MPOTEKAHUS pe-
aKIMI 1 BO3MOXHOCTHU BJIUSIHUS HAa CMELIEHUE XMMHUYECKOTO PaBHO-
BECHsI, C LICJIbI0 YBEIMYECHUS BbIX0J1a IPOAYKTOB peakiuu. He crioco-
O0eH moadupaTh peareHThl AJs pelleHrs NpodecCHOHATBHBIX 3a/ay.
He Bnageer HaBbIKaMH O0OOOIIEHUS W OICHKH TOJYYEHHBIX PE3YIlb-
TaTOB UCCJIEIOBAHMUSL.

8. Meroaunyeckue yKa3aHus JJIsl CAMOCTOSITEJIbHOM Pa0doThl 00y4al0IUXCs

CamocrodrenbHas paboTa ClIOCOOCTBYET 3aKPEIIJICHUIO HABBIKOB Pa0OTHI C Y4eOHOH U HAy4YHOU JIH-
TepaTypoi, OCMBICIICHUIO U 3aKPEIICHUIO0 TEOPETHUYECKOro MaTepuaia, CHOCOOHOCTH MCHOJIb30BaTh OC-
HOBHBIC €CTECTBCHHOHAYYHBIC 3aKOHBI B TIPO(ECCUOHATBLHON JCSITEILHOCTH.

CaMocTosiTenbHass paboTa BBIMOJIHIETCS BO BHEAYIUTOPHOE (ayIUTOPHOE) BpeMs IO 3aJaHUI0 U
MIPU METOAMYECKOM PYKOBOJICTBE MpeEIoAaBaTeisi, HO 6€3 ero HemoCPEACTBEHHOTO yyacTus (IIpu 4acTH Y-
HOM HETOCPEICTBEHHOM Y4acTUU IMpernoaBaTelis, OCTaBISIONIEM BEAYIIYIO pPOJIb B KOHTPOJIE 3a paboToM
CTYJICHTOB).

Dopmbl camocmosmenvHou pabomul OakanaBpoB pazHOoOOpa3Hbl. OHM BKIIOYAIOT B ce0s M3yde-
HUE y4yeOHOM, HAyYHOM M METOJIMYECKOW JIUTepaTyphl, MaTEpUaIOB MEPUOIUYECKUX U3JIaHUI C IpUBJIE-
YEHHEM DJIEKTPOHHBIX CPEICTB O(UIIMATBHON, CTATUCTUYECKON, MEPUOIUIECKON U HAay4dHOU HH(popMa-
LIUH.

B mpouecce n3yuenus aucuuiiuHbl «Xumusy O6akanaBpamu HampasieHus 19.03.01 «buorexno-
JIOTUS» OCHOBHBIMU BUOAMU CAMOCMOSAMENbHOU pabombl SABISIOTCA:

- MOATOTOBKA K ayJIUTOPHBIM 3aHATHAM (JIEKIUAM U JaOOPAaTOPHBIM 3aHATHUSIM) U BBIIIOJIHEHUE CO-
OTBETCTBYIOILIUX 3aJlaHUI;

- caMOCTOsTeNNbHAsl paboTa HaJ OTIEIbHBIMA TEMaMHU y4eOHOW NUCHUIUIMHBI B COOTBETCTBHH C
y4eOHO-TEMAaTHYECKUM TLIAHOM;

- MIOJrOTOBKA K DK3aMEHY.

Ha 3aHsATHAX JEKIMOHHOTO THUIIAa TMPEMNOoJaBaTellb M3j1araeT U pa3bsiCHIET OCHOBHBIE, HamOoJee
CIIO’KHBIE TIOHSTHUSI TEMBI, a TAKXKE CBSI3aHHBIC C HUMH TEOPETUYECKHE U MPAKTHUECKHUE POOIeMBbl, JaeT
PEKOMEHIallUM Ha BBHITIOJIHEHUE CAMOCTOSITEILHON paOOTHI.

B xope nekuuii 00y4aromumMces peKOMEeHIyeTCs:

- BECTH KOHCIIEKTUPOBaHNE y4eOHOTO MaTepHaia;

- oOpamaTh BHUMaHUE Ha ONpeAeNeHUs TOHITHI, (POPMYITHPOBKU 3aKOHOB M MX MaTeMaTUYECKOe
BBIPOKEHHE, MOJOKEHHS, PACKPBIBAIOIINE COJICPIKAHNE TE€X WJIM WHBIX SIBJICHHH W MPOILIECCOB, HAYYHBIC
BBIBO/IbI U MTPAKTUYECKUE PEKOMEH/IALINH 110 UX MPUMEHEHHUIO;

- 3aJ1aBaTh MPENOJABATEI0 YTOUHSIONME BOIPOCH! C LIEIBI0 YSICHEHUS TEOPETHYECKUX IOJIOXKE-
HUM, pa3pelieHus CHOPHBIX CUTYalui.

B pabounx KOHCHEKTax »elaTelIbHO OCTaBIIATH IOJS, Ha KOTOPHIX BO BHEAYIUTOPHOE BpEMS
MOXKHO C/IeTIaTh TTOMETKH M3 y4eOHO-METOJUYECKOr0 00eCTIeUeH s sl CaMOCTOSITENbHON paboThl 00Y-
YAIONIUXCS, JOTOHSIOMIET0 MaTepHall MPOCTYIaHHON JIEKIMH, a TaK)Ke TOMETKH, MOAYEePKHBAIONINE
0CO0YI0 B&KHOCTD T€X UJIM MHBIX TEOPETUUECKHUX MOJIOKESHUH.

st ycrenrHoro OBJIaJIeHusI KypcoM HEOOXOJIMMO TOCEIIaTh BCE JIEKINH, TaK KaK TeMaTHYECKUN
MaTepuai B3auMOCBS3aH MEXIy co0oil. B cnyuasx mpomycka 3aHATHS CTYACHTY HEOOXOIMMO CaMOCTOS-
TEITFHO M3YYUTh MaTe€pUal U OTBETUTh HAa KOHTPOJBHBIC BOMPOCHI 1O MPOIYIIEHHON TeMe BO BpeMs WH-
JUBUJTyaJIbHBIX KOHCYJIbTALIHI.

BaxHoil 4acThio caMOCTOSATENLHOM palbOoThl SBNIAETCS YTEHHE y4eOHOM M HAy4dHOM JHUTepaTyphbl.
OcHoBHast HyHKITUS YUEOHUKOB — OPUEHTUPOBATH CTYJICHTA B CUCTEME 3HAHU, YMEHUH U HABBIKOB, KOTOPHIE
JIOJDKHBI OBITH YCBOCHBI Oy TYIITUMH CIIEITUATUCTAMU TI0 TaHHOW JTUCITUTUIAHE.

Omnpoc no Teme 1a00paTOpHOIl pabOTHI MPEACTaBISAET COO0N OTBETHI HA MOCTABICHHBIE BOMIPOCHI
nepes J1abopaTopHOM paboTol M mocie e€ BBIOJHEeHHs. M3mokeHne B MMCbMEHHOM BHUJE PE3YJIbTaTOB
AKCIIEPUMEHTA M TEOPETUUYECKOr0 aHaJIM3a WJIM PEIleHHEe 3aJa4yu Mo omnpeneiacHHo Tteme. CoaepikaHue
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VH/IMBUYAJIbHBIX BOIIPOCOB 10 TeMaM J1abopaTOpHBIX pabOT OPUEHTHPOBAHO Ha MOATOTOBKY OaKaIaBpoOB
II0 OCHOBHBIM BOIIPOCaM Kypca. Y POBEHB BBIIIOJHEHHS IIO3BOJIAET IIPENOAABATEIAM CYyIUTh O XOJ€E CaMo-
CTOSITENIbHOU PabOThI OaKalaBPOB B MEKCECCHOHHBIHM MEPHO] M O CTENEHH UX MOATOTOBKHU K AK3aMEHY.

IToaroroBka K 3K3aMeHy IIPEAIIOIIAracT:

- U3y4YECHHUE OCHOBHOM U IOIIOJIHUTEIILHOM JINTEPATYyPHI;

- N3y4YCHHE KOHCIIEKTOB JICKIIWH;

- y4acTHU€ B IIPOBOJUMBIX KOHTPOJIBHBIX OIIPOCAX.

9. llepevyenb MHGOPMAIMOHHBIX TEXHOJOTHI, HCIOJb3yeMbIX
NPH OCYLeCTBJIEHUH 00pPa30BaATEILHOIO NIpoLecca Mo JUCHHUILINHE

JUisl yCIIeIHOr o OBJIQAICHUS TUCLMIIIIMHOM MCIIONIBb3YIOTCS ClIeAYIoIHe HH()OPMAIIMOHHBIE TEX-
HOJIOTHH O0yUYCHHS:

e [lpu npoBeneHMH JISKIMH HCHONB3YIOTCS MPE3EHTAlMd Marepuana B mporpamme Microsoft
Office (PowerPoint), Beixoq Ha mpodecCHOHATBHBIC CAWTHI, HCIOIB30BAHUE BHICOMATEPHATIOB
Pa3IUYHBIX HHTEPHET-PECYPCOB.

e JlaGopaTopHble 3aHATHS IO JIUCUUIUIMHE IPOBOAITCS B CHELUAIN3UPOBAHHOW yueOHOU
ayJAUTOPUH.

JlaGoparopHble 3aHATUS [0 AUCLUILIMHE MPOBOJAATCS C MCIOJIB30BAHME PA3IMYHOIO jJaboparop-
Horo obopyzaoBanus. Ha 3aHATUM B XUMHUYECKOH J1abOpaTOpuu 00y4aroLUiics 3HAKOMUTCS C Pa3IUYHBbI-
MU BeLIECTBaMH M IpUE€MaMu pabOThl ¢ HUMU B 3aBUCHMOCTH OT HUX arperaTHOro COCTOSIHMS, XUMHUYe-
CKOM aKTMBHOCTU U CTENEHHM TOKCUYHOCTH. YUUTCS MPABUWIBHO MOJb30BATHCSA Pa3IMYHON XMMHUYECKON
MoCy0i, 000py0BaHUEM M MPUOOpaMH. 3HAKOMHUTCS ¢ XUMUYCCKUMH U (DU3UKO-XUMHUYCCKHMH METO-
JlaMU aHaJIN3a BEILECTB.

B mpouecce u3ydeHMs] NUCHUIUIMHBI YyYEOHBIMU LEJSMM SIBISIFOTCSI MEPBUYHOE BOCHPUSTHE
y4eOHOM MH(OPMAIMK O TEOPETHYECKHX OCHOBAX CTPOEHMs, XUMHUYECKOW aKTHBHOCTU W IMPHHLUIAX
B3aUMOJICHCTBUS PA3JIMYHBIX XMMHUYECKUX D3JEMEHTOB, COEJUHEHHWI, BELIECTB U MaTepuaios,
0a3MpYIOLINXCS HA OCHOBHBIX 3aKOHaX XUMMHU. [lanmpHeias BO3MOXHOCTh UCIIOIb30BAaHUS ITHX 3HAHUM
B MNpOQEeCcCHOHATbHONW JIEATENbHOCTH C TPUMEHEHHEM METOJI0OB MaTeMaTHYeCKOro aHajau3a H
MOJIETTUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIILHOTO UCCIIET0BAHUS.

Jns nocTwKeHusT 3TUX Leneil MCHOJb3YIOTCS B OCHOBHOM TpaJWLMOHHBbIE WH(OPMATHBHO-
pa3BUBAIOIINE TEXHOJOTHH OOYYEHUS C YYETOM Pa3IMYHOIO COYETAaHHs MACCUBHBIX (OpM (JIEKIMs, Ja-
OopaTopHOE 3aHSATHE, KOHCYJIbTAIMs, CAMOCTOSTENbHAsI paboTa) U PENPOIyKTUBHBIX METOA0B 00y4eHUs
(moBecTBOBaTENBHOE U3JIOKEHUE y4eOHOH HH(OpMAIHU, 00BICHUTEIBHO-UILTIOCTPATUBHOE H3II0KEHHE)
1 71a00paTOPHO-NPAKTUYECKUX METOAO0B 00yUYeHMs (BBIIIOJIHEHNE NHIUBUIYAIbHBIX 3aJaHUi, 000D pe-
areHTOB M PacyeT ONTUMAIbHBIX YCIOBUI MPOTEKAHHS IPOIIECCOB).

YHuBepcurer obecrieueH HEOOXOAMMBIM KOMIUIEKTOM JIMIEH3MOHHOIO MPOrpaMMHOI0 obecrede-
HUS:

®  CEMEHCTBO KOMMEPYECKUX OMEPAlMOHHBIX cucTeM ceMericTBa Microsoft Windows;

e oducHsIif naker npunoxxkenuit Microsoft Office;

e [porpaMMHas cucTema aJjii OOHapyXEHHUsSI TEKCTOBBIX 3aMMCTBOBAHMN B YU€OHBIX U HAYYHBIX
paborax «AHTHIUTaruat.BY 3y,

e  JIByX- M TpEXMEpHAs CUCTEMa aBTOMAaTU3UPOBAHHOIO NMPOEKTUpOBaHus 1 yepueHus AutoCAD.

10. Onucanne MaTepHAJILHO-TEXHHYECKOH 0a3bl,
He00X0AUMOM 1JIs1 OCYIIeCTBJICHHS 00Pa30BaTeIbLHOIO MPoLecca M0 JMCHUILTHHE

Peanuzanus yueGHOro mpoiecca OCyIECTBISETCS B CIIEUAIBHBIX YUEOHBIX ayTUTOPUAX YHUBEP-
CUTETa JJIsl IPOBEICHUS 3aHATUHN JIEKIIMOHHOTO TUIIA, TAOOPATOPHBIX 3aHATUMN, IPYNIOBBIX U UHAUBHUIY-
QJIBHBIX KOHCYJIBTALUN, TEKYIIEr0 KOHTPOJIS U MMPOMEKYTOUHOM aTTecTaluy. Bee ayquTopun yKoMIuiek-
TOBaHbl CHELMATU3UPOBAHHON MeOENbl0 M TEXHHUYECKUMU CpEICTBAMH OOydYeHHs, CIy>KallUMH IJis
npeacTaBieHus yueObHoil mHpopmaruu Oomnbinoi aynutopuu. Ilpu HeobOxomumocTu 00yYaroIUMCS
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IpeJyIaraloTcss Habophl IEMOHCTPAILIMOHHOTO 000pyI0BaHUS U y4eOHO-HATJISAHBIX MocoOui, obecnedn-
BAIOIINE TEMATUYECKUE UILTFOCTPALIUH.

CamocrosarenbHas paboTa 00y4arOUIMXCs BBIMOIHICTCSA B CIIEHUAIN3UPOBAHHON ayAUTOPUH, KO-
Topass 00opyAoBaHa yueOHOU MeOenbio, KOMIBIOTEPHON TEXHHKOM C BO3MOXKHOCTBIO MOJKIIOYEHHS K
cetn «MHTEpHET» U 00ECTIEYEHNEM JOCTYIA B AIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CpEely
YIIITY.

EcTh momenieHue A1 XpaHeHUs: ¥ MPOQPHIAKTHYECKOTO 00CITY>KUBAHUS y4€OHOTO 000pYyTOBaHHUS.

TpeOoBaHusi K ayIUTOPUAM
HanmenoBanue cnieniuanbHbIX TOMEIICHUI OCHaIEHHOCTh CHENUAIbHBIX TOMENICHUI
Y TIOMEUIEHUH JUIsl CAMOCTOSATEIbHON PadOThI Y TIOMEIEHHUH I CAMOCTOSTEIIbHOM PabOThI

VYueOnas ayauTopusa Ijid MPOBCACHUA 3aHATUHI JICKIIMOHHOI'O
TUIIA, TPYNIOBBIX U UHAUBUAYAJIbHBIX KOHcyHLTaHHﬁ, TCKYIC-
ro KOHTPOJISL ¥ MPOMEXKYTOUHOM aTTECTAllMM, OCHAIIEHHAs CTO-
JJaMHU U ayTUTOPHBIMU CKaMbsIMH, KOMIIJICKTOM HarJIAOHBIX IT10-
coOuif; mepeHoCHOe MyNbTUMenuitHoe obopymoBaHue (HOYT-
OyK, 3KpaH, IIPOCKTOP).
Ilpoepammmuoe obecneuenue:
- Windows 7, License 49013351 VIJITY Russia 2011-09-06,
OPEN 689759257ZE1309
- Office Professional Plus 2010, License 49013351 YIJITY

TloMeleHNe I JIEKLMOHHBIX 3aHsTHil, TPyII- Russia 2011-09-06, OPEN 68975925ZZE1309
’ - Kaspersky Endpoint Security mis Gusneca- CraHgapTHBIN

TIOBBIX M MHANBHAYAIbHBIX KOHCYIBTALMH, TC- | posian Edition. 250-499 Node 2 year Educational Renewal

Kymen 1 IpOMEXKyTOYHOH aTTCCTalliu. License. JIuuensuoHHelii cepruduxar: Ne nuuensuu 1B08-
201001-083025-257-1457. PN: KL4863RATFQ. Cpok ¢
01.10.2020 mo 09.10.2022r.;

- CnpaBouHo-nipaBoBas cuctema «Cucrema I'APAHT». Cso-
OOIHEIH NOCTYT;

- Cipasounas IIpaBoBast Cuctema KoncynpsrantIlmtoc Jorosop
COTMPOBOXKIAEHUS 3K3eMIUIIpoB cucteM Koncynbrantllnroc Ne
0003/3K ot 08.02.2021 roma. Cpok c 01.02.2021 r mo
31.12.2021 15

- «Anrumnaruar. BY3» [lorosop Ne /0092/21-EI1-223-06 ot
11.03.2021 roma. Cpox ¢ 11.03.2021 r mo 11.03.2022 r.
ITomewmenue nug _]]a6opaT0pHHX 3aHsITUU Y4eOubie naboparopun (XuMudeckas JadopaTopus) Ui Mpo-
BeZICHHs J1a0OpaTOPHBIX 3aHATHH M TEKYIIEro KOHTPOJI OCHa-
IIeHHAs J1a0OPaTOPHBIMH CTOJAMH M CTYNbBAMH, MKadaMH Ui
XpaHEHHs PEaKTHBOB, KOMIUIEKTOM Y4eOHO-HArJSHBIX Mate-
pHAIOB, XMMHYECKOH IOCYIOH M pEeakTHBaMH, MOHOMEpaMH,
71a00PaTOPHBIMHU YCTaHOBKAMH, BBITSKHBIM IIKa(oM — 2 mT.

[TomerieHus A1 CaMOCTOSTENIbHOM pabOThI Cromnbl, cTynbs, 3KpaH, mpoekrop. Paboune mecrta
CTYJEHTOB, OCHAIIIEHbl KOMIIBIOTEPAMHU C BBIXOJOM B
ceTb MIHTEpHET U 3JEKTPOHHYIO MH(GOPMALUOHHYIO
00pa30BaTeNbHYIO CPENY.

[Tomemenue ans xpaHeHuss U npodunaktude- | Pacxonneie Matepuasl Ui peMOHTa U OOCITyXHBa-
CKOTro 00CITYy)KHBaHUs yueOHOro 000pyJOBaHUS | HUsI TEXHUKU. MecTa 11 XpaHeHus: 000pyA0BaHUs
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