MuHHCTEPCTBO HAYKH U BbICIIEro o0pa3oBanusi P@®

®I'BOY BO Ypanbckuii rocy1apcTBeHHbIN JIECOTEXHUYECKUI YHUBEPCUTET

XMMHKO-TeXHOJIOTH4eCKH i HHCTUTYT

Kageopa ¢puszuko-xumuueckoii mexnonozuu 3aumumaul duocgepol

PaGouyas nporpaMma qUCUUIJIMHBI

BKJIrO4as (1)OHZI OLCHOYHBIX CPCACTB U MECTOAUYCCKUC YKa3aHUA IJIs
CaMOCTOSITEIbHOM pa6OTI>I O6y‘laI-OH_II/IXC$I

b1.0.12 - XUMMUA

Hanpagnenne noarorosku 29.03.03 TexHonorus noimrpaduieckoro 1 yrmakoBOYHOTO
MIPOU3BOJICTBA

HanpagnenHocts (mpoduiib) — TeXHOIOTUs U AU3aiiH yITaKOBOYHOT'O MPOU3BOACTBA
KBamudukanus — 0akanaBp

KonuyectBo 3auétHbix enunuil (4acoB) — 4 (144)

r. ExkatepunOypr, 2025



Paspadorums: KAl Texn, Bayx, =7 CB. Hemuness /

PaSovasn (POTPaMME YTHEPAICHS 1A IECCANMN KPPl GHINKO-XHMHICCKOR TEXHOTOTIN MUITH
Guocgepu (nporoxoa Ne 9 or «12» despans 2025 rom).

hwo‘w.& l'opbaresiko /

Pafiosas NporpasMi pexoMetionasa K HCNOALI0BaHNIO b yuchron npoecce Meropmseckoll xosuccned
XEMHEO-TEXHOMOMHIBCKOIO HHCTHTY TR
(nporokot Ne S o1 «05» seapra 2025 rosa).

Npeacesares meroprecxoit kommconn XTH-




OraBJienune

JBRO15)1107SRI(0)) (87 Xo 515 ¢ U
2. [lepeueHs TUTAHUPYEMBIX PE3YIBTATOB OOYUYCHHUS 110 AUCIUTUTHHE, COOTHECCH-
HBIX C IJITAHUPYEMBIMH Pe3yJIbTaTaMH OCBOCHHS 00pa30BaTeIbHON MTPOrpaM-

3. MecTo IMCUUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM IPOTPAMMEI .................
4. O0beM ITUCUUIUIMHBI B 3a4ETHBIX €UHUIAX C YKa3aHUEM KOJIMYECTBA aKaJie-
MHUYECKHX 4acOB, BbIJICJICHHBIX HA KOHTAKTHYIO paboTy 00yYaromuxcs ¢ mnpe-
nojasareseM (TI0 BU1aM y4eOHBIX 3aHITUN) U HAa CAMOCTOSATEIBbHYIO paboTy
L0} 1 10011170 C63 S
5. ConeprkaHue TUCUMILIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM (pasjesiaM) ¢ yKa-
3aHHEM OTBEJICHHOTO Ha HUX KOJMYECTBA aKaJeMHUUYECKHUX YACOB ................
5.1. TpyA0eMKOCTb Pa3A€IOB JUCIIUTIIIIHBL .. ..uuvnreenneenneeenneennneenneenenns
OYHAST POPMA OOYUCHUS ... vveenreenteenteeneeenteeaneeaneeeineeaneeanseannens
320THAST POPMA OOYUCHIIS ... nvveeeenreneeneenteeneeneenteaneenenneaneeneannns
5.2. ConeprkaHue 3aHATUN JTEKIMOHHOTO THUIIA «..euuueneeneenteaneannenneenaennenes
5.3. Temsl 1 HOpPMBI TPAKTHYECKUX (JTJAOOPATOPHBIX) 3AHATHH ......o'vveennenn.
5.4 Jleranu3anus caMoCTOATEIbHONW pabOThI
6. [lepeuens yueOHO-METOANMYECKOTO O0ECIECUEHUS MO TUCIUIUIAHE ................
7. ®oHI OLIEHOYHBIX CPEJCTB IS MPOBEACHUS IIPOMEKYTOUHON aTTECTalluu
(ORI 1107006 B 101 14 (8112110111 (SR
7.1. Ilepedenb KOMIIETEHIINN C YKa3aHUEM ITAroOB UX (OPMHUPOBAHUS B TIPO-
1IECCEe OCBOCHHS 00Pa30BATEIBHOM MPOTPAMMBI . ....veeueeneeeeanaannennann.
7.2. Onucanue nokasaresnel 1 KpUTepUeB OLIEHUBAaHUS KOMIIETEHIIUN Ha pas3-
JUYHBIX dTanax ux GopMUpoBaHUs, OMMCAHHUE IITKAT OI[CHUBAHUS .........
7.3. TuroBsIie KOHTPOJIBHBIC 3aJJaHUS WA MHBIE MaTepUAIIbl, HEOOXOIUMBIC
JUIS OIICHKU 3HAHUM, YMEHUI, HABBIKOB U (WJIH) OTBITA AEATEIHHOCTH,
XapaKTepU3YIOMUX dTarbl (OpMUPOBAHUS KOMIIETEHIINH B IpoIecce
OCBOEHHUS 00PA30BATEIEHOM MPOTPAMMBI ..e.eeneenetenteneeneanenneneeneanenn.
7.4. CooTBeTCTBHE OAIILHOM IIKAJIBI OLICHOK U YPOBHEH chopMHpPOBAaHHBIX
KOMITETECHIIMI . ..enuttetttttt ettt et e et e e e e e e e eae e
8. Meroanueckue yka3zaHus AJi CaMOCTOSITENIbHOM paboThl 00y4aroIuUXCs . ......
9. IlepeueHb MHPOPMAITMOHHBIX TEXHOJIOTUH, UCHIOIb3YEMBIX NP OCYIIECTBIIE-
HUU 00pa30BaATEIBHOTO MPOLECCA MO AUCIUIIIIHE . ...uvenneneenneaneaneenneananns
10. Onucanue MatepuaIbHO-TEXHUUECKON 06a3bl, HEOOXOAUMOM Ul OCYIECTB-
JIeHUs1 00pa30BaATEIBHOTO MPOLECCA MO AUCIUIIIIMHE . ..vvenneeneeneeaneannennnn.

V)]

O O 03NN

—_
o

14

14

15

20
22

23

24



1. O01mue MoJI0KeHU s

Jucuunianaa «XuMHUsD» OTHOCUTCS K OCHOBHOM 4acTu y4eOHOro IuiaHa Oioka 1, BXoasuiero B
coctaB 00pa3zoBaTeNbHON pOorpaMMebl Beiciiero oopazosanws 29.03.03 «TexHomorus noaurpaduaeckoro
Y YIIaKOBOYHOT'O MTPOU3BOACTBa» (Mpoduiib — TexHonorus u Au3ailH ynakoBOYHOTO MPOU3BOJICTBA).

HopmatuBHO-MeTOIMUeCKO# 6a30i 11 pa3paboTKu pabodeil mporpaMmbl Y4eOHON TUCIUIITHBI
«XuMMSD) ABISIOTCA:

o ®DepepanbHbiil 3ak0H «O06 oOpazoBanuu B Poccuiickoit deneparim», yTBEpKACHHBIN MPH-
ka3oM MunoopHayku P®D Ne 273-D3 ot 29.12.2012;

e [Ipuka3z Muno6puayku Poccuu Ne 301 ot 05.04.2017 r. O6 yTBepKaeHUU MOpsIIKA Opra-
HU3ALHUW U OCYIECTBICHHsS] 0Opa3oBaTeIbHON AEATEIHLHOCTH MO 00pa3oBaTeNbHBIM IMPOTrpaMMaM
BBICIIIETO 00pa3oBaHMs - IporpaMMaM OakallaBpuara, IporpaMMaM CHelHMaInTeTa, IporpaMMaM Ma-
TUCTPaTyPBHL.

. IIpukaz MuHucrepcTBa Tpyla M conuanbHOM 3ammrel Poccuiickoir denepanuu ot
12.10.2021 Ne 7211 «O6 yTBepxkaeHuu npodeccuonanabHoro crangapra — 40.059 «IIpombliieHHbIi
Au3aitHep».

. [Ipukaz MuHucrepcTBa Tpyla M conuanbHOM 3ammuTsl Poccuiickoit ®denepanuu ot
12.10.2022 Ne 646H «O06 ytBepkaeHnu npogeccruoHanbsHoro cragaapra - 23.041 «Cneuuanauct no
TEXHOJIOTUH 1eJJII0103HO0-0YMAaKHOT0 MPOU3BOICTBA.

o @epnepanbHBIl TOCYJIAPCTBEHHBIM 00pa30BaTEIbHBIN CTAHIAPT BBICHIETO OOpa30BaHUS
(®I'OC BO) no nanpasiennto noaroroBku 29.03.03 «TexHonorus nonurpaduyeckoro u ynakoBoy-
HOTO IPOMU3BOACTBa» (YpOBEHb OakajlaBpHaT), yTBEPXKACHHbIN NpukazoM MuHucrepcrsa odpazoBa-
Hus 1 Hayku PO Ne 960 ot 22.09.2017;

e VYueOHble IUIaHBI OOPA30BATEIBHOM IMPOrpaMMbl BBICIIET0 OOpa30BaHMs HANpaBICHUS
29.03.03 Texuonorus noaurpauyeckoro U ymakoBOYHOIO Mpou3BoacTBa (mpoduias — TexHomorus
U JM3aiiH yIaKOBOYHOTO MPOU3BOJICTBA)., MOJATOTOBKM OakaliaBpoB MO OYHOM M 3a04HOM (popmam
oOyueHnus1, onoOpeHHbI YueHbiM coBeToM YIJITY (mporokon Ne3 ot 20.03.2025).

OO6yuenue no obpasoBatenbHOU mporpamme 29.03.03 «TexHomorust monurpaduyeckKoro u
YIIaKOBOYHOT'O MPOM3BOJACTBa» (Mpo¢uib — TeXHOMOrus U AM3aiiH YNMAKOBOYHOTO NPOU3BOJCTBA).
OCYIIECTBIISIETCS] HA PYCCKOM SI3BIKE.

2. [lepeyeHb MiIaHNpPYeMbIX pPe3yJIbTATOB 00yUYeHHS MO JUCHUIIHHE, COOTHECEHHBIX C IUIAHUPYe-
MBIMH Pe3yJbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

[TnanupyembIMH pe3yabTaTaMu 00yUeHHs O AUCLUIUIMHE SBISIOTCS 3HAHUS, YMEHUS, BIaICHUS
W/WIN ONBIT JIEATENbHOCTH, XapaKTepU3YIOLUe 3TaIbl/ypoBHU (OPMUPOBAHUS KOMIIETEHIMI U obecrie-
YHUBAOLIUE JOCTH)KEHHUE IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS 00pa30BaTEeIbHON MPOTrPaMMBI B LIEJIOM.

Leab ocBoOeHMS TMCUMIJIMHBI — MOJyYE€HUE 3HAHUW O CTPOEHUU BEILIECTBA, MPUPOJE XHUMHUE-
CKOM CBSI3M M CBOMCTBAaX pa3iIM4HbIX KIACCOB XMMUYECKHX JIEMEHTOB, COEIMHEHNH, BELIECTB U MaTEpH-
aJIoB, M MPUOOpETeHHE MPAKTUUYECKUX HABBIKOB 10 U3YYEHHUIO U XMMHUYECKOMY aHAJIU3y pa3M4HbIX Be-
LIECTB OKPYXAIOLIEr0 MUpa, IPUMEHEHNE MOJIYUYEHHBIX 3HAHUN JJI ONMCAHMS TEXHOJOTMYECKUX IIpO-
L[ECCOB, MMPOUCXOSAIINX B OKPYKAIOIIEM MUDE.

3agauyu AMCHMILINHBI:

— 3QJI0KUTh OCHOBBI 3HAHUM O CTPOEHUM BEIIECTBA, IPUPOJE XUMHUYECKON CBS3M U CBOMCTBAX pas-

JUYHBIX KJIACCOB XMMUYECKUX JIEMEHTOB, COEIMHEHNH, BEIIECTB U MaTEPUAJOB;

— HAY4YUTh MCII0JIb30BaTh OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH JJIs IPOrHO3UPOBAHMSI U ITPOBE-
JIEHUS] XUMUYECKUX IKCIIEPUMEHTOB;

— HAY4YUTh MPOU3BOAUTH aHAIM3 M 00pabOTKY MOJYyYEHHBIX Pe3yJbTaTOB, HCIOJIb30BAaTh MeXa-
HU3MbI XUMUYECKUX PEAKLIUH, IPOUCXOIALINX B TEXHOJIOTMUECKUX MPOLIECCAX U OKPYIKAOIEM MUPE;

— YAEIUTh BHUMaHKUE (POPMUPOBAHUIO HAYYHOT'O MBIIIJICHHUS;

— pa3BUTh HABBIKK PaOOTHI C XUMUYECKHMHU BEIIECTBAMH, XMMUYECKOH MOCY0H, prOopamMu 1
o0opyI0BaHUEM;



— JaTh MPEJCTABIEHWE O TOKCHYHOCTHU TE€X WJIM UHBIX BEIIECTB U MPOIYKTOB, C KOTOPHIMU BO3-
HUKHET HEOOXOJMMOCTh PabOTaTh B CBOCH MPOQECCHOHANBHOMN JAEITETLHOCTH.

IIpouecc n3yyeHus1 TUCHUILVIMHBI HANIPaBJIeH HA popMuUpoOBaHMe cieayronleii odmenpodeccu-
OHAJILHOM KOMIIETEHIINH:

OIIK-1 CnocoGeH wu3yyaTh, aHAJIW3UPOBATH, HCIIOJIL30BATh MEXAHM3Mbl XMMHYECKHUX PEAKIIUMH,
MPOUCXOASAIINX B TEXHOJOTUYECKHUX MPOIECCaX U OKPYIKAIOIIEM MHUPE, OCHOBBIBASCH Ha 3HAHUSIX O CTPO-
€HUH BEIIEeCTBA, MPUPOEC XUMUUYECKOM CBSA3HM M CBOMCTBAX Pa3iMYHbIX KIACCOB XMMHYECKHUX 3JIEMEHTOB,
COC/IMHEHMH, BEIIECTB U MAaTEPUAJIOB.

B pe3yabTare u3y4eHusi AUCUUNIMHBI 00yYAKO LU CS J0JIKEH:

3HATH:

— OCHOBHBIE XUMHUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH MPOTEKAHUSI XMMHUYECKUX MPOIIECCOB, B3au-
MOCBSI3b COCTaBa, CTPYKTYPbI, CBOMCTB M PEAKIIMOHHON CIIOCOOHOCTH XMMHYECKHX BEIIECTB; O XUMHUYE-
CKHX CBOMCTBaxX OCHOBHBIX KJIACCOB COEMHEHHI U METO/IaX UX MOJTYUYCHHUS;

yMeTh:

— HCIOJIb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKUUd MPU U3YYCHUU U
aHaJIN3€ COCIMHEHUH, BEIIECTB M MAaTEPUATIOB OKPY’KAIOIIETO MUPA;

— MPUMEHATh XMMHUYECKUE 3aKOHBI MPU pa3paboTKe, aHalu3€e, OMMCAHUU U MOJICIMPOBAHUNA METO-
JIOB U CITIOCOOOB TOJIYYCHUS U U3YYCHUS OMOXUMHYECKHUX CHCTEM.

BJIA/IETh:

— HaBBIKAMU TMPOBEJEHUS XUMHUYECKOTO HKCIIEPUMEHTa, 0OpaOOTKM M ONMUCAHUS MOJYYEHHBIX pe-
3yJIbTAaTOB.

3. MecTO AUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlanHas yyeOHasi AMCLMIUIMHA OTHOCUTCS K 00s3aTelbHBIM JUCLUILUIMHAM Y4e€OHOIO IUIaHa, YTo
MO3BOJIsIET C(HhOPMUPOBATH B MpoIlecce O0ydeHHs y OakajaBpa OCHOBHBIEC 00IIepodecCuoHaIbHBIC 3HA-
HUS ¥ KOMIIETEHIIMH B PaMKax BBIOPAHHOTO NMpoduiIst U NpoecCnoHaIbHOro CTaHAAPTA.

OcBoeHME TaHHON TUCIUIUIMHBI SBJSETCS HEOOXOIMMOM OCHOBOM JUIsl OCTEAYIOLIETO N3YUSHUS
mucuuruiiH OITOIT u HanucaHus BBITYCKHON KBaTU(PUKALIMOHHOM paboThI.

Ilepeuens obecneuusanwux, conymcmeayouux u 00ecneyusaemvlx OUCYUNIUH
O06ecneynBaroIye ConyTtcTBylouye ObecrieynBaemble
1 O6mrast u Heoprauudeckasi Xumusi | Opranudeckas XuMust
AHanmuTh4yeckast XuMusi 1 PU3UKo-
XMMHYECKHE METOIbI aHAIIN3a

3 HoBble TEXHOJIOTHHN U MaTepUAIIbI

VYka3aHHbIE CBS3HM NUCHUIUIMHBI JAlOT OOyYaroleMycs CHCTEMHOE TMpEACTaBICHHUE O KOMILIEKCe

n3ydaeMmbIx AuctumimH B coorBercTBUU ¢ GI'OC BO, uro obecrnieunBaeT TpeOyeMblil TEOPETHUECKUMA
YPOBEHB U MPAKTUYECKYIO HAMPABICHHOCTh B CHCTeME 00yUeHUs U OyAyIel NesTeNbHOCTH BBITYCKHUKA.

4. O0beM IMCUMILVIMHBI B 324€THBIX eIUHHUIAX ¢ YKA3aHUEM KOJIMYeCTBA aKaJeMU4YeCKHX YacOB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0 Pa0oTy 00y4arolmuXxcs ¢ npemnojgaBarejiemM
(mo BuAaM yuyeOHBbIX 3aHATHII) 1 HA CAMOCTOAITEJIbLHYIO padoTy 00y4aromuxcs

OO11ast TPyI0EMKOCTh JTUCITUTLTHHBI

Bun yuebHol paboThl Bcero akageMnyeckux 4acoB
ouHast opma 3aouHas Gpopma
KonrakTHasi pa6oTa ¢ npenojaBarejieM*: 52,35 10,4
nekuuu (JI) 18 2
npaktuueckue 3anarus (113) - -
nabopaTtopHbie paboTs (JIP) 34 8
WHBIC BUJIbI KOHTAKTHOUN pabOThI 0,35 0,4




CamocrosiTeibHas padoTa 00y4aOIINXCH: 91,65 133,6
HU3Yy4YEHUE TEOPETUYECKOr0 Kypca 18 45
MIOJITOTOBKA K TEKYLIEMY KOHTPOJIIO 38 80
MIOJIOTOBKA K KOHTPOJIbHOM paboTe - -
IIOJITOTOBKA K IPOMEKYTOYHOMN aTTeCTalluu 35,65 8,6
Bua npoMekyTo4HOM aTTecTAIMU: IK3aMeH IK3aMeH

O01mast Tpy10eMKOCTh

4/144

*KoHTakTHast paboTa 0Oydaromuxcs C MpETojaBaTesieM, B TOM YHCIE ¢ MPUMEHEHHEM IHCTAaHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTUH, BKIIOYAET 3aHSATHS JICKIIMOHHOTO THMA, ¥ (M) 3aHATHS CEMUHAPCKOTO THIIA, Ja0OpaTOpHBIC 3aHATHS, U (WJIN)
IPYIIOBBIE KOHCYJIbTAMH, U (WIN) HHIUBHIYAIBHYIO paboTy 0o0ydYaromierocs ¢ mpenoaaBaTeieM, a Tak)Ke aTTeCTaluOHHbIE
UCTIBITAHMS TPOMEXYTOUHOH aTTrectanuy. KoHTakTHas paboTa MOKET BKIJIIOYATh MHBIE BHIBI YUEOHOH AEATEIbHOCTH, IPEy-
CMaTpHBalOI¥e IPYNIOBYI0 U HHIMBHIYAIBHYIO paboTy o0ydaromuxcs ¢ npenojanaresieM. Yacsl KOHTaKTHOM paboThI ompe-
nensitorest [lonoxenneM 00 opraHM3any ¥ NPOBEACHUHM KOHTAaKTHOW paboThI IPH peanu3aliuyu 00pa3oBaTesbHBIX IPOrpaMM

BBICIIEro 00pa3oBaHus, yTBEpKICHHBIM YueHbIM coBeToM YIJITY ot 25 despans 2020 rona.

5. Conepikanne TUCHUILIMHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3jaejam)
€ YKa3aHMeM OTBeIeHHOI0 HA HUX KOJIHYeCTBA aKAIeMUYECKUX YaCOB

5.1. TpyaoeMKoCTb pa3aesioB JUCHUIIMHBI

o4yHasi GopMa 00y4eHuUs

Bcero
No . | CamocTosTenbHast
HaunmenoBanue paznena quCHUILIUHB J [13 | JIP | xoHTakTHOM
/T pabora
paboThl
1 | BBenenue B Kypc
BBenenue 1 OCHOBHBIE TIOHATHUS U
1.1 | DBCACHIE H OCHOBHBIC HO 05 | - | - 0,5 1
onpeiereHus
1.2 | dyngaMeHTaIbHbIE 3aKOHBI XUMUHU 1,5 - 4 5,5 4
OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
1.3 V P 1| -] 4 5 4
COETMHEHU I
2 | CTpoeHue BenecTBa
CrpoeHnue aToma ¥ epuoanvecKas
2.1 | cuctema XUMHYECKUX 2JIEMEHTOB 2 - 2 4 6
JA.N.MengeneeBa
XuMUYecKasi CBsi3b U CTPOCHUE MPO-
22 P P 300 - | 2 5 8
CTBIX MOJIEKYJI
23 CrpoeHnue BemecTB B KOHIEHCHPO- i ) i i ’
'~ | BAHHOM COCTOSIHUU
3 BBejeHue B TeOpHI0 XMMHYECKHUX MPOLECCOB
3.1 | OHepreTnka XMMHYECKUX MPOLECCOB 1 - 4 5 4
CKOpOCTh XUMUYECKUX PEAKITUN U
3.2 P peaxtt 1| -] 4 5 4
XUMHUYECKOE PAaBHOBECHE
3.3 | PacTBOpHI 4 - 8 12 11
4 DJIeKTPOXMMHUYECKHE MPOLECChI
OKHUCIATENbHO-BOCCTAHOBUTEIHHBIC
4.1 2 - 4 6 4
peakuuu
4.2 | 'anpBaHMYECKHUE DJIEMEHTHI 1 - 2 3 4
4.3 | DnekTpoau3 pacTBOPOB U PACILIIABOB 0,5 - - 0,5 2
4.4 | Koppo3usi MeTajioB 0,5 - - 0,5 2
HToro nmo paznenam: 18 - 34 52 56
[IpoMexyTouHas aTTeCTALHUS X X X 0,35 35,65
Bcero 144




3aouHasi gopma o0yueHHsI

Ne | HaummeHoBaHue pasaeiia JUCIIAILIN By CamMocTosTeapHas
- P JI 113 JIP | KOHTaKTHOH
/1 HBI pabora
paboThI
1 | BBeaeHue B Kypce
1.1 BBeneHnue 1 OCHOBHEIE IIOHATHSI U 3
’ OIpeACTICHUS
1.2 | ®dynpaMeHTanbHbIC 3aKOHBI XUMUHT - - 2 2 10
OCHOBHBIE KJIACCHI HEOPraHUYECKUX
1.3 . p - 2 2 10
COEINHEHNN

2 | CTpoeHue BelecTBa

CtpoeHue aTomMa U IepuoandecKas
2.1 | cucrema XMMHUYECKHUX 3JIEMEHTOB 0,5 - - 0,5 14
J.1M.MenneneeBa

29 XuMUYECKas CBSI3b U CTPOCHUE TPO-
CTBIX MOJIEKYJI

23 CtpoeHue BeniecTB B KOHIEHCUPO- i i i i 4
BAaHHOM COCTOSIHUU

3 BBenenune B TeOpHI0 XUMHYECKHX ITPOIECCOB

0,5 - - 0,5 14

3.1 | DHepreTuka XUMHUYECKUX MIPOLIECCOB | - - - - 8

39 CKOpOCTh XMMHUYECKUX PEaAKIUi 1 i i i i 2
XMMHUYECKOE PaBHOBECUE

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

4 DJIeKTPOXMMHYECKHE MPOIeCChI
OKHUCIINTEIILHO-BOCCTAHOBUTEIILHBIE

4.1 0,5 - 2 2,5 8
peakuuu

4.2 | I'anpBaHUYECKHE DJIEMEHTBI - - - - 8

4.3 | DnekTpoan3 pacTBOPOB M pacljaBoB | - - - - 6

4.4 | Koppo3susi MeTalIoB - - - - 6

Hroro no pasaenam: 2 - 8 10 125

[TpoMexxyTouHas aTTecTalus X X X 0,4 8,6

Bcero 144

5.2. Conep:xaHue 3aHATHI JTeKIIHOHHOTO THIA

1. BBenenue B Kypc

1.1 Beedenue u ocnosHvle noussmus u onpeoenenus

[IpeameT u 3amaun XuMuH, €€ MPAKTHIECKOE 3HaYCHUE. XUMHUsI U TTPOOJIEMbI COBPEMEHHOW HAYKH
u obmectBa. Ponp XuMHM B pa3BUTHH JIECOXHUMHUYECKOTO KoMIUlekca Poccuiickoit ®enepariuu.
Opranu3zanys caMoCTOSTeNbHOM paboThI 10 KypCy 001Iel XUMHUU.

1.2 @ynoamenmanvhvle 3aKOHbL XUMUU

3aKkOH COXpaHEHHs mMacChl M 3Heprud. l[lepruogudyHOCTh. 3aKOH COxpaHeHus 3apsnaa. OCHOBHBIE
CTEXHMOMETPUYECKHE 3aKOHbI XUMUHU.

1.3 OcHosHbvle Knaccol Heopeanuuyeckux coeOuHeHull

Oxcuppl, THAPOKCHUIIBI (KUCIOTHl U OCHOBaHMA), conu. KommiekcHble coequHenus. OnpeneneHue,
HOMEHKJIaTypa.

2. CTpoeHmne BelecTBa

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

OcHOBHBIE MOHATHS O CTpoeHMH aroma. [loHsTne o kBaHTax. OCHOBHBIE IOJIOKEHHUSI KBAHTOBOM
MEXaHUKH. DJEKTPOHHOE 00JaKo, OopOWTamb, KBAHTOBBIE 4YHCiA. [lOpSNOK 3amoOMHEHUS AIIEKTPOHHBIX
YPOBHEW aTOMOB: 3aKOH HAUMEHBILIEH SHEPruu, MpaBwio XyHAa, npuHiun [laymu, npasuio KieukoBckoro,



3aKOH 3JIEKTPOHHOM cUMMeTpuH, 3akoH Mozmu. [IpaBuia nocTpoeHus YeTHBIX U HEYETHBIX PSAI0B OOJBIINX
MIEPUOIOB. S-, P-, d- 1 f-3memenTsI. [lepuoarueckre CBOWCTBA XUMUYECKUX SIIEMEHTOB: SHEPIUs MOHU3AIINY,
CPOJICTBO K DJIEKTPOHY, 3JIEKTPOOTPULIATEIHOCTh, AaTOMHBIE M HOHHBIE PAJINYChl, CTEIIEHb OKUCIICHHUSI.

2.2 Xumuueckas c6s3b U CMpoeHue npocmulx MoK

OcHOBHBIE XapaKTEPUCTHKU XHMHYECKON CBSI3U: JIJIMHA, HAIMPaBICHHOCTD, IPOYHOCTb.
KoBasientHast cBsi3b. MeTO/I BaJ€eHTHBIX CBSI3€M: HACBHIIIAEMOCTh U HAINPABJICHHOCTb CBSI3H, KPATHOCTH
CBSI3M, MOJdspu3yeMocTb. [uOpuaumzamus. Meroa  MOJEKYJISIpHBIX  OpOMTalel:  COCTaBJICHUE
SHEPTreTUYECKUX JUarpaMM JBYXaTOMHBIX MOJIEKYJ TOMO- W TereposifepHbix Mojekyn Il mepuopa.
Wonnast cBsI3b: YHEPTUsI HOHHOM CBSI3U, MOJSIPU3ALINS HOHOB, MOJIIPHOCTH U MOJSPU3YEMOCTDb CBSI3H.

XUMHYECKass CBA3b B KOMIUIEKCHBIX COEAMHEHMSIX. METOo[ BAJCHTHBIX CBS3EH, TEOpHUS
KPUCTAJUTMYECKOTO TOJISL.

2.3. Cmpoenue sewyecme 6 KOHOEHCUPOBAHHOM COCMOSHUU.

Arperatnble coctosiHUs. Kpucramiueckoe, XKuaKoe U amMOppHOE COCTOsSHUA. bnwkHM U NanbHUMA
nopsiiok. OCHOBHBIE TUITBI CTPYKTYP TBEPJIOTO TEJIa: aTOMHAsI, MOJIEKYJIsIpHAs, HOHHAS, METAJUTHUECKasl.

3. BBeenue B TeOpHI0 XUMUYECKHX MPOIECCOB

3.1 Duepeemuka Xumuueckux npoyeccos

BuyTpenHnss sHeprus u sHTanbenus. TemnoBsie 3G (GeKThl pa3InyHbIX MporeccoB. 3akoH ['ecca u
CIICICTBUSL W3 HEro BhITeKaromme. CraHmapTHas Teriora oOpa3zoBaHus. [loHsTHE 00 >HTPONHH.
W3meHeHne SHTPONHNH B pa3NudHbIX mporeccax. [loustue o6 sHeprun 'n60ca u e€ n3MEeHEHNHN KaKk Mephbl
PEaKIIMOHHON CITOCOOHOCTH.

3.2 Ckopocmb Xumuyeckux peakyull U XuMuieckoe pagHosecue

CKOpOCTh peakiiMi B TOMOT€HHBIX U TETEPOreHHBIX cucTeMax. DakTOphl, BIUAIONINE HA CKOPOCTh
peakuuu. Ilonatue 00 axkTUBUpPOBaHHOM KoMiulekce. HeoOpaTumbie U 0OpaTUMBbIE MPOLIECCHI.
Xumnueckoe paBHoBecue. Koncranra paBaosecus. [Ipunnun Jle-Ilarense.

3.3 Pacmeopui

OO6mme moHaTHs O pactBopax. [pyrue pucnepcHble cucteMbl. OCOOEHHOCTH BOJBI Kak
pactBopuTtensa. O6pazoBanue pacTBOpoB. PacTBopuMOoCTh BemiecTB. TepMOXUMHUYECKHE TPOIECCHl MPH
pactBopeHnH. CriocoObl BhIpaKeHUsI KOHIEHTPALUH.

Paz0aBneHHbIe pacTBOPBI HEIIEKTPOIHUTOB. MneanbHble pacTBOpbl. KonnmuratuBHBIE CBOMCTBA
pacTtBopoB: 3akoHbI ['enpu Payns, Bant-I'odpda.

CBoiicTBa BOJHBIX pPAacTBOPOB 3JIEKTPOIUTOB. MoOHHOE mpousBeneHue BoOAbl. BomopoaHblil
nokazarenb pH. CuiibHble U ciaOble 37eKTpoJauThl. AKTUBHOCTh. KoOHCTaHTa aucconuanuu. 3aKoH
pa36asnenust OctBasnbaa. FloHHbBIE peakInu.

VYcnoBusi cMmenieHusi paBHoBecus. [IpousBenenue pactBopuMocTd. KonmuecTBEHHOE OMUCaHWE
PaBHOBECHI B PacTBOpax >3JEKTPONMTOB. IIpuMeHeHue 3akoHa AEMCTBYIOIIMX MAacC K DJIEKTPOJIMTAM.
Muaponus coneit. CteneHp U KOHCTaHTa TUApoau3a. Jlucconuarus KOMIJIEKCHBIX COSTUHCHHI.

4. D1eKTPOXUMHYECKHE MPOLECChI

4.1 OkucaumenbHO-80CCMAHOBUMENbHBLE NPOUECCHL

Baxuneiimre BOCCTAaHOBUTENN U OKUCIHUTENU. METOIbl COCTABICHUS] YPAaBHEHUN OKHUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX peaklyii. BiusHue cpepl Ha XapakTep NpOTEKAHUS PEaKIU.

OKBUBAJICHT OKUCIHUTENST W BoccTaHoBUTeNs. Kiaccudukamus OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX
peaKkuuid.

['anbBaHMYECKUN SJIEMEHT. OJEKTPOJHbIE MOTeHIHUa bl. OKHCIUTETbHO-BOCCTAHOBUTEIIbHbBIC
noTeHIMansl. HampaBienue npoTekaHusi OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.

4.2 Dnexkmponus

DIIEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN Tporiecc. KaTomHubie 1 aHOHBIE TIPOIIECCHI.
3aKOHBI JIEKTPONIN3a. DJIEKTPOJIU3 C pACTBOPUMBIMU U HEPACTBOPUMBIMU aHOJIAMH.

4.3 Koppo3sus memannos

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



5.3. Tembl U popMBbI 3aHATHI CEMUHAPCKOT0 THIIA

Y4eOHBIM IJIAHOM 110 AUCIHUILIMHE PEYyCMOTPEHbI Ja00paTOPHBIE 3aHITUS

No HaumenoBanue pazzgena ®opma nipoeieans | Tpyao€MKocTb, yac

- JUCHHUTITUHBI (MOYJIs1) 3QHATUSA OYHOE | 3a04YHOE
Paznen 1. Beenenue B kypc «Xumusi» (tema 1.1.-

1 | 1.2. ®dyngameHTanbHbIE MOHATHS U 3aKOHBI XHU- | JlabopaTtopHas paboTa 4 2
MHH. 3aKOH PKBUBAJICHTOB.)
Paznen 1. BBenenue B kypc «Xumus» (tema: 1.3.

2 | OcHOBHBIC KJIacChl HEOPTaHUYECKUX COCIUHEHUH. | 1abopaTopHas padora 4 2
KomruiekcHbie coeTuHeHMsl.)
Paznen 2. Ctpoenue BemiecTBa
(tema: 2.1. CtpoeHue aromMa W IepUOAUYECKAs
cucreMa XUMUYECKUX AJIEMEHTOB

3 nabopaTopHas pabota 4 -
J.M.Mengaeneepa. Tema: 2.2. XUMHU4YECKas CBSA3b U
CTpOEHHME TPOCThIX Mouyiekys. 2.3. CTpoeHue Be-
IECTB B KOHJCHCHPOBAHHOM COCTOSIHUHU.)
Paznen 3. Beeaenue B TeOpur0 XUMHUYECKUX IPO-

4 | meccoB nabopaTopHas pabota 4 -
(rema: 3.1. DHepreTHKa XUMHUYECKUX MTPOLIECCOB.)
Pasznen 3. BBenenue B TEOPHIO XUMHUYECKUX TPO-
LIECCOB

5 | (tema: 3.2. CKOpOCTh XUMHUYECKUX peaKIMil U XU- | 1abopaTopHas pabora 4 -
MuYeckoe paBHoBecue. KartanuTtuueckue peak-
11U )
Paznen 3. Beeaenue B Teopur0 XUMHUYECKUX TPO-

6 | Heccos naboparopHas paboTa 4 1
(rema: 3.3. PactBopel. CuiibHBIE U ClIa0ble dJIEK-
TponuThl. IOHHBIE paBHOBECHS. )

7 Paznen 3. Beeaenue B TeOpUr0 XUMHUYECKUX TPO- naGopaTopHas paGoTa 4 1
rieccoB (tema: 3.3. PactBopsl. ['uaponus.)
Pa3znen 4. DneKTpoXUMHUYECKHE MPOLECCHI

8 | (rema: 4.1. OKuCIUTEIHLHO-BOCCTAHOBUTEIbHbBIE naboparopHas paboTa 4 2
peakIuu.)
Paznen 4. DnexTpoxuMHUECKre IPOLECCh
(tema: 4.2. TanpBaHHMuYecKkWe OdJIeMEHTHL 4.3.

9 nabopaTopHas pabota 2 -
DIIEeKTPOIN3 pacTBOPOB U paciuiaBos; 4.4. Koppo-
3Us METAJJIOB. )

Hroro: 34 8

5.4. leranu3anms caMoOCTOATEIbHOM padoThI

HanmenoBanue pasaciia

TpyroeMKoCTh, yac

Ne Bun camocrositensHOM paboTh
JUCIUIIMHBL (MOJTYJIsT) OYHas | 3a04Has

Pasnen 1. Beenenue B Kypc «Xumus»

1 (tema 1.1.-1.2. dyHnaMeHTanbHbIE TO- [ToaroToBka K ornpocy 5 13
HATHSL M 3aKOHBI XMMMHU. 3aKOH 3KBH- | IO TeMe J1abopaTopHOi paboThI.
BAJICHTOB.)
Pazgen 1. Beenenue B kype «Xumus»

) (tema: 1.3. OcHOBHBIE KJIacChl HEOpra- [Toaroroska k onpocy 4 10
HUYECKHX coeanHeHui. KoMmIuiekcHbIe | 1o TeMe 1abopaTopHOU paboTHI.
COCMHEHMSL.)

3 | Paznen 2. CtpoeHue BeniecTBa IToaroroBka K onpocy 16 32




HanmenoBanue pasznena . TpyroemMKoCTh, yac
Ne pasi Bua camocrositensHOM paboTh 1 .
JTUCIUIUIMHBL (MOJTYJIsT) OyHasi | 3aoyHas
(rema: 2.1. CtpoeHue aroma U MEpUO- | MO TeMe JJA00paTOPHOU PabOTHI.
JMYecKas CHUCTeMa XUMHUYecKuX »dje- | l3ydeHue NeKIMOHHOTO Mate-
MeHToB J[.M.MenneneeBa. Tema: 2.2. | puaia, JUTEpPATypHbIX HCTOYHU-
XuMuyeckasi CBSI3b U CTPOCHHME IMPO- | KOB B COOTBETCTBUU C TEMaTH-
CTBIX MOJIeKyJL. 2.3. CTpoeHHE BEIIECTB KOH.
B KOHJICHCUPOBAaHHOM COCTOSIHUH.)
[ToaroroBka k onpocy
Paznen 3. BBeneHue B TEOPHIO XUMHU- | IO TEME JIJAOOpAaTOPHOU PabOTHI.

4 | ECKHX TpoLEcCoB N3yuenune NeKIHMOHHOTO MaTe- 4 ]
(tema: 3.1. DHepreruka XUMHUYECKHX | puaja, TUTEPaTypHBIX UCTOYHH-

IIPOLIECCOB. ) KOB B COOTBETCTBHH C TEMATH-
KOW.
Paznen 3. BBenenue B Teopuio XUMU-
yeckux mnporeccoB (tema: 3.2. Cko-
. [ToaroroBka k ompocy
S | poCTh XMMHYECKUX pEaKUUi U XUMHU- - 4 8
10 TeMe J1abopaTopHOM paboTHI.
yeckoe paBHOBecue. Karamutuueckue
peaKIuu.)
[ToaroroBka K onpoc
Paznen 3. BBeaeHue B TECOpUIO XHUMHU- A P y
10 TeMe J1a0opaTopHOM paboTEHI.
ACCIHX TIPOTiEccoB H3ydeHue JeKIMOHHOTO MaTe
6 | (tema: 3.3. PactBopsl. CuiibHBIE U Clla- y 5 12
puaia, TuTepaTypHbIX HCTOYHH-
Oble 3JeKTpoNuTHL. MOHHBIE paBHOBE-
KOB B COOTBETCTBUU C TEMaTH-
cusl.) .
KOH.
IToaroroska k omnpocy
10 TeMe J1abopaTOPHOU PabOTHI.
Paznen 3. BBenenue B TeOpHi0 XUMHU-
N3yueHune NeKUHOHHOTO MaTe-
7 | 4EeCKUX IPOLIECCOB 6 14
puana, TuTepaTypHbIX UCTOYHH-
(tema: 3.3. PactBopsl. ['unpomnus.)
KOB B COOTBETCTBHH C TEMATH-
KOW.
Pazgen 4. DnexTpoxuMuyeckue Mpo-

g | Hecchl [ToaroToBka K ornpocy 4 ]
(tema: 4.1. OxucnurenabHO- 10 TeMe J1abopaTOPHOU PabOTHI.
BOCCTAHOBUTEJIbHbBIE PEAKIIHH. )

IToaroToBka K ornpoc
Pazgen 4. DnekTpoxuMuyeckue Mpo- a P y
Hecchr Mo TeMe J1abopaTOPHOM PabOTHI.
N3ydeHue neKIMOHHOro Marte-
9 | (tema: 4.2. l'abBaHWYECKHUE HIIEMEH- y H 8 20
pualna, IuTepaTypHbIX UCTOYHU-
Thl. 4.3. DIIEKTPOJIU3 PACTBOPOB U pac-
KOB B COOTBETCTBHH C TEMATH-
m1aBoB; 4.4. Koppo3ust MeTaios.) .
KOM.
N3yuyeHne NeKIHOHHOTO MaTe-

10 [ToaroroBka Kk MPOMEXKYTOUHOI pHaia, IMTEPaTypHBIX HCTOUHU- | 55 (o 2.6

aTTecTanuu (IK3aMeHy) KOB B COOTBETCTBHH C TEMATH- ’ ’
KOM.
Hroro: 91,65 133, 6
6. IlepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHs 0 U CHUIIINHE
OcHoOBHAasI M JONOJTHUTEIbLHAS JUTEPATypa
Ne I'og us-
ABTOp, HANMCHOBAHHE [Tpumedanue
n/n JTaHUs
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Ne ABTOp, HAUMEHOBAaHHE Ton u3- [Tpumeuanue
/1 aHusA
OcHoBHasi yueOHasi JUTEPaATypa
1 | Axmeros, H. C. O0mias u neoprannueckast xumus / H. C. Axme-
ToB. — 13-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 744 [TomHOTEKCTOBBIN
c. — ISBN 978-5-507-45394-8. — Tekcr : anexkTpoHHbIH // Jlansb : JOCTyI NpU
2023
3NEeKTpOHHO-0nOIMoTeynas cucrema. — URL: BXO/IE 110 JIOTHHY
https://e.lanbook.com/book/267359 — Pexxum noctyna: 1is aB- U TIapOoITI0 ™
TOPU3. MOJIb30BATENCH.
2 | I'ensdman, M. U. Xumus : yuebnuk / M. U. T'ensdpman, B. I1. FOc-
TpaToB. — 4-¢ uzn. — Cankt-IlerepOypr : Jlanp, 2022. — 480 c. [TomHOTEKCTOBBIN
— ISBN 978-5-8114-0200-7. — TekcT : anekTpoHHbIH // JlaHsb : JOCTYyI NpU
2022
3EeKTpOHHO-0nOInoTeynas cucrema. — URL: BXO/IE 110 JIOTHHY
https://e.lanbook.com/book/210221 — Pexxum noctyma: st aBTO- Y TIapOJII0*
pH3. IOJIB30BATENECH.
3 | Kamsimos, B. M. Ctpoenue Beniectsa : yueOHoe ocodue / B. M.
Kamepimos, E. I'. MupomnukoBa, B. I1. Tataypos. — 3-e u3n., [oHOTEKCTOBLL
ctep. — Cankr-IletepOypr : Jlans, 2022. — 236 c¢. — ISBN 978-5-
8114-2313-2. — Tekcr : 37eKTpOHHBIHN // JIaHb : AEKTPOHHO- 2022 |AoCTyHIpH
BXO/I€ 10 JIOTHUHY
oubmmoreuynas cucrema. — URL: *
https://e.lanbook.com/book/212855 — Pexum noctyna: ajst aBTo- 1 1apoIto
pH3. OJIb30BATEIICH.
4 | Kupunnos, B. B. Heopranuueckas xumus. CBoiCTBa 3JIEMEHTOB U
ux coequnenuii / B. B. Kupnnnos. — Cankr-IlerepOypr : Jlanb, IT0THOTEKCTOBBIN
2023. — 380 c. — ISBN 978-5-507-45825-7. — TexkcT : piek- JOCTYII IIpU
. 2023
TpoHHBIN // JIaHb : aeKTpOHHO-0MOIMoTeyHas cuctema. — URL: BXO/I€ T10 JIOTHHY
https://e.lanbook.com/book/319325 — Pexxum moctyna: ajs aBTo- U TIapoIIro™
pH3. OJIb30BATEIIECH.
5 | [NaBnos, H. H. OGmiast u Heopranuueckass XUMHs : Y4€OHUK IS
By30B / H. H. IlaBnoB. — 4-e u3z., crep. — Cankr-IletepOypr : [ToTHOTEKCTOBBIN
Jlans, 2021. — 496 c. — ISBN 978-5-8114-8579-6. — Tekcr : 2021 | AocTyn npu
AIIEKTPOHHBIHN // JIaHb : 2JIEKTPOHHO-OMOIMOTEYHAs cCCTeMA. — BXO/I€ T10 JIOTHHY
URL: https://e.lanbook.com/book/177840 — Pexum noctyna: ans U TIapoIIro™
ABTOPH3. OJI30BATEIICH.
6 | OOmas n Heopranudeckas XUMHs. DIEMEHTBI TEOPHHU, CIPABOYHBIE | 2012 46
JaHHBIE, 3aJaHUs JUJIT CAaMOCTOSITENIbHOU pabothl [Tekcr| : yueo.
nocoOue i CTyJIeHTOB By30B jiecoTexH. npoduis / b. I1. Cepena
[v mp.] ; mox pen.: b. I1. Cepensr, JI. C. MonounukoBa ; Ypai. roc.
JEeCOTEeXH. YH-T. - 2-e¢ u3A., nepepad. u gomn. - ExarepunOypr :
YIJITY, 2012. - 406 c.: un. - bubmuorp.: c. 399. - ISBN 9-785-
94984-434-2
JonoaHuTe/bHAas yueOHas JUTEpaTypa
7 | VYrai, SI.A. OOmas u HeOpraHuvecKas XMMUs: y4€OHMK I CTy- | 2004 46
neHToB By30B / SI. A. Yrail. - U3a. 4-e, ctep. - MockBa: Beiciias
mkona, 2004. - 527 c.: win. - bubmuorp.: c. 519. - [Ipeam. ykas.: c.
520. - ISBN 5-06-003751-7
8 | Koposun, H.B. O0mas xumus [Texcr]: y4eOHMK Ui CTYJEHTOB | 2005 78
BY30B, 00yYalOIIUXCs 110 TEXH. HAPaBJIEHUSM U CHEIMATbHOCTSIM /
H. B. Koposu=. - U3a. 6-¢, ucnp. - Mocksa: Beiciias mkoma, 2005.
- 557 c.: un. - bubmmorp.: c. 546. - ISBN 5-06-004403-3
9 | lpakTuky™M no Heopranuyeckoi xumun / nox pexa. A. @. Bopobse- | 2004 60

Ba, C. . Jlpakuna. - 3. 2-e, crep., nepeneyatka ¢ u3g. 1984 r. -
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Ne ABTOp, HAUMEHOBAaHHE Ton u3- [Tpumeuanue

/1 aHusA
Mockga: [AnbsiHc], 2004. - 249 c.: ui. - ISBN 5-98535-001-0

10 | Bonpxun, B. B. Obmas xumus: yueOHoe ocodue: B 3 kHurax / B.

B. Bonbxun. — Ilepmb: ITHUITY, [6. r.]. — Kuura 1: OcHoBHOM [TonmHOTEKCTOBBIN
kypc — 2006. — 464 c. — ISBN 5-88151-520-X. — TekcT: anek- JOCTYI IIpU
TpoHHBIN // JlaHb: 3nexkTpoHHO-OMONMMOTEeYHast cuctema. — URL: 2006 BXOJIC T10 JIOTHHY
https://e.lanbook.com/book/160944 Pexxum moctymna: /Ui aBTOPH3. U MIapoITo™*
10JIb30BaTENCH.

11 | Bonpxun, B. B. O6mas xumus: yueOHoe ocodue: B 3 kHurax / B.

B. Bonbxun. — Ilepms: ITHUITY, [6. r.]. — Knura 2: Cnenuais- [TonmHOTEKCTOBBIN
HbIl Kypc — 2006. — 440 c. — ISBN 5-88151-521-8. — Tekcr: JOCTYII TIPU
JNEeKTPOHHBIN// JlaHb: 3JEKTPOHHO-OMOIMOTEYHAsT cUcTeMa. — 2006 BXO/I€ T10 JIOTUHY
URL: https://e.lanbook.com/book/160945 Pexxum moctyma: mjs aB- Y [1apoJTIo™*
TOpU3. MOJIb30BATEICH.

12 | Bonmbxun, B. B. O6mas xumusi: yuebHoe mnocooume. — Ilepms:

[THUILY, [6. 1.]. — Yacts 3: M36pannsie rmaser — 2006. — 380 c. [TonmHOTEKCTOBBIN
— ISBN 5-88151-522-6. — Tekct: anexkTpoHHsblii// JlaHb: 3rek- JOCTYTI TIPA

.| 2006
TPOHHO-OMOIMOTeUHAs cucTeMma. — URL: BXO/I€ T10 JIOTUHY
https://e.lanbook.com/book/160943 Pexxum moctymna: s aBTOPU3. Y [apoITIo™*
I10JIb30BaTENEN.

13 | Kapanerbsnu, M. X. OOmas u HeopraHudyeckas XUMus : Y4eOHUK | 2000 47
s By3oB / M. X. Kapanetwsnn, C. W. [lpakuH. - 4-¢ u3n., cTep. -

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

14 | Hekpacos, b.B. OcnoBbel o6meii xumun [Teker]: B 2 1. / b. B. | 2003
Hexkpacos. - U3n. 4-e, crep. - Cankr-IlerepOypr; Mocksa; Kpacho-
nap: Jlanp, 2003. - (YuebHuku /uig By3oB. CrienpanbHas 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.: un. - ISBN 5-8114-0502-2 (T. 2). - ISBN 5-

8114-0500-6

15 | Cepena b. II. MonHble paBHOBECHs B PacTBOPax JJIEKTPOIMTOB: | 2006 79
METO/. yKa3aHus Ui J1a0. 3aHATUH CTY/I€HTOB OYHOM, OYHO-3204. U
3ao04. (hopm oOyuenus / b. I1. Cepena [u ap.]; Ypau. roc. necorexH.
yH-T. - EkarepunOypr: YIJITY, 2006. - 40 c.

16 | demumosa JI. B. Kiacchl HEOpraHn4ecKux BEIECTB: HOMEHKIATY- | 2(()7 122
pa, monmyuyeHue, cBoiictBa [TekcT] : MeTo. yka3aHus A j1ad. 3a-

HATUH JJIS CTYJIETOB OYHOM, OYHO-3204. U 3a04. GopM 0O0ydeHus /
JI. B. lemunoBa [u ap.] ; Ypai. roc. 1ecoTexH. yH-T. - ExaTtepun-
oypr: YI'JITY, 2007. - 45 c. - bubauorp.: c. 45.

17 | Cepena b. Il. Ctpoerne atomMa ¥ NEPUOAMYECKUH 3aKOH : METOM. | ()8 | “'€KTPOHHBIH apxuB
yKazaHus Ais 1a0. ¥ TpakT. 3aHATHA CTYJEHTOB OYHOW M 3a04. /146
¢dbopM 00ydeHHs] IO BCEM HANpaBICHUSIM U CIENUAIBHOCTIM 00Y-
yenust B YI'JITY / B. I1. Cepena [u ap.] ; Ypai. roc. JIecoTexH. yH-

T. - ExarepunOypr: YIJITY, 2008. - 15 c. - bubmuorp.: c. 14. Pe-
®HUM Joctyna: https://elar.usfeu.ru/handle/123456789/55
18 | Hemumesa C. B. OKUCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKIMU: | D()()9 | DIEKTPOHHBIH apXuB

METO/. YKa3aHus i 1a0. U MPaKT. 3aHATUH AJIS CTYACHTOB OYHOU
u 3a04. hopm oOydenusi Hampasnenui: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Henumiesa [u ap.] ; Ypa.
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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 T'og us-

ABTOp, HAUMECHOBAHUE [Ipumeuanue
/1 aHusA

roc. JIeCOTeXH. yH-T. - Exkatepunoypr: YIJITVY, 2009. - 43 c. - bub-
JIMOTP.: c. 43. Pexum JocTymna:
https://elar.usfeu.ru/handle/123456789/299

19 | Tomy6eBa T. b. Katanutuueckue cucreMsl B Kypce "Xumusa'": Me- | 911 | DICKTPOHHbIH apXuB
TOJ. YKa3aHUs JUIs 71a0. ¥ MpaKT. 3aHATHH 1Ji CTYJEHTOB OYHOM U
3a04. ¢opm oOyuenus / T. b. Tomybesa, C. B. Lenumesa; Ypai.
roc. JeCoTexH. yH-T. - ExarepunOypr : YIJITY, 2011. - 11 c. -
BuGmumorp.: C. 11. Pexum J0CTyMa:
https://elar.usfeu.ru/handle/123456789/206

20 | CaBunkuHa, E. B. DHepreTuka u HanpaBieHUE XUMHUUECKUX pPeaK-

1ui : yaeoHo-metonuueckoe nocodue / E. B. Capunkuna, M. H. ITomHOTEKCTOBBII
JaBbiioBa. — Mocksa : PTY MUPOA, 2022. — 85 ¢. — Tekcr : JIOCTYTI TIpA
3JICKTPOHHBIN // JIaHb : AIEKTPOHHO-OMOINOTEYHAS CHCTEMa. — 2022 BXO/I€ T10 JIOTUHY
URL: https://e.lanbook.com/book/256631 — Pexum gocryna: ajis Y [apoITIo™*

aBTOPU3. IIOJIb30BATEIICH.
*- IIper e 4YeM IPOMTH IO CCBUIKE, HEOOXOIMMO BOWTH B CHCTEMY

OyHKIMOHUPOBAHKE JIEKTPOHHOW HH()OPMAITMOHHO-00pa30BaTEILHON Cpeibl 00eCTIeYMBACTCS CO-
OTBETCTBYIOUIMMHU CPEACTBAMHU MH(DOPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI.

JJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMBbI
Kaxnpiii oOyuaronuiics odecnedeH AOCTYIIOM K 3JEKTPOHHOM Ombmmoreunoi cucteme YIJITY
(http://lib.usfeu.ru/), YHUBEpcalbHas 0aza JAHHBIX East View (000 «IBHUC»)
https://dlib.eastview.com/browse/udb/12 , 3bC UznatensctBa Jlane http://e.lanbook.com/, 9b5C YHusep-
cuterckas Ombnmoreka ownsaiiH http://biblioclub.ru/, copepxammx M3gaHUs MO OCHOBHBIM H3yYaeMbIM
JUCHUIUIMHAM M C(OPMHUPOBAHHBIX [0 COIJIACOBAHMIO C MPaBOOOJaAaTeNsIMU Y4eOHOM M ydeOHO-
METOAMYECKON JINTEPATYPHI.

CnpaBouHble M1 HH(POPMALIMOHHBIE CHCTEMbI
1. CinpaBouno-mpaBoBas cucrema «Koncynprant [Tmoc» (http://www.consultant.ru/).
2. CnpaBouno-nipaBoBas cucrema «Cucrema TAPAHT». CBoGoanbiii goCcTyn (peXUM JIOCTyMA:
http://www.garant.ru/company/about/press/news/1332787/).
3. IlporpammHast cuctema JJisi OOHAPYKEHHS TEKCTOBBIX 3aMMCTBOBAHMN B YYEOHBIX W HAYYHBIX
pabotax «Anturiaruar. BY3» (URL: https://www.antiplagiat.ru/).

IIpodeccnonanbubie 0a3bI JAHHBIX

l. DneKTPOHHBIH (OH] TPABOBBIX U HOPMAaTUBHO-TEXHUYECKUX TOKYMEHTOB // AKIIMOHEPHOE
obmectBo «Mudopmarmonnas komnanus «Koaexe» (https://docs.cntd.ru/). Pexxum qoctymna: cBOOOIHBIH.

2. OdunmansHpli UHTEpHET-MOpTan npaBoBod HHpopmauuu (http://pravo.gov.ru/). Pexum no-
CTyIma: CBOOOIHBIN

3. ba3a moNHOTEKCTOBBIX U OMONMOTrpadUUYecKUX ONUCAHUN KHUT M MEPUOAMYECKUX H3JAaHUN
(http://www.ivis.ru/products/udbs.htm). Pexxum nocryna: cBoO0aHbII

4. NndopmanoHHbIE CUCTEMBI, OaHKHM AHHBIX B OOJIACTH OXPaHBI OKPYXKAFOIIEH Cpelbl U TpH-
pononons30BaHus — Pexxum noctymna: http:/MUHIPUPOABIPO.PY

5. HndopmanmonHas cucreMa «TEXHOPMATUB». — Pexnm JIOCTYyIIa:
https://www.technormativ.ru/ ;

6. Hayunas snexktponHas 6ubnuoreka elibrary. — Pexum nocryna: http://elibrary.ru/ .

7. Ilporpammsl aiist akosgoroB EcoReport. — Pexwum nocrtyna: http://ecoreport.ru/ ;
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https://elar.usfeu.ru/handle/123456789/299
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http://pravo.gov.ru/
http://минприродыро.рф/
https://www.technormativ.ru/
http://elibrary.ru/
http://ecoreport.ru/

Nudopmanmonnsie cucremsl «bruopasznoodpasue Poccun». — Pesxxum noctyna: http://www.zin.ru/BioDiv/

7. @OH OLIEHOYHBIX CPEACTB ISl MPOBEAEHUS NMPOMEKYTOUYHOM aTTecTAlUuN
00y4YaKOIIHUXCS M0 TUCHHILINHE

7.1. IlepeyeHb KOMIIETEHIMI ¢ YKa3aHMeM 3TANOB HX (OPMHUPOBAHNS
B IIpolecce 0CBOCHHS 00pPa30BaTeIbHOM NMPOrpaMMbl

Dopmupyemble KOMIETEHINH Bun u popma koHTpOIIS

OIIK-1 CnocobeH u3yd4arh, aHAJIM3UPOBATh, WCIOIH30BATH
MEXaHU3Mbl XUMHUYECKUX PEaKIHUH, IPOUCXO/SIINX B TEXHO-
JIOTMYECKUX TPOIIeccax M OKPYKAIOIIEM MHPE, OCHOBBIBASICh
Ha 3HAHUSAX O CTPOCHHM BEIECTBA, NMPHPOJEC XUMHUYECKOU
CBSI3M M CBOMCTBAaX pa3jIMYHBIX KIJIACCOB XUMHYECKUX 3IIe-
MEHTOB, COCTUHEHUI1, BEIIECTB 1 MaTEPUAJIOB.

IIpoMesKyTOUYHBIA KOHTPOJIb: KOH-
TPOJIbHBIE BOIPOCHI K IK3aMEHY
Texkymuii KOHTPOJIb: OIPOC, 3aLIUTa
OTYETHBIX MaTEpHaJIoOB Mo 1aboparop-
HOI paboTe.

7.2. Onucanue noKas3areJieii 1 KpuTepueB OLCHUBAHUS KOMIIETEHIMI HA Pa3JIMYHBIX dTanax
uX (popMupoBaHMs, ONMCAHNE LKA OIleHUBAHUS

KpuTtepuu oueHMBaHHS YCTHOI0 0TBETa HA KOHTPOJIbHbIE BOMPOCHI IK3aMeHa (IMPOMeKyTOoY-
HbII KOHTPOJIb (popmupoBanue komnerenuuun OIIK-1):

«5» (omauyno): — NaH TOJNHBIA, pa3BEPHYTHIA OTBET Ha MOCTABJICHHBIA BOIPOC, TIOKAa3aHa COBO-
KyIHOCTb OCO3HAHHBIX 3HaHUH 00 00BEKTE, JOKa3aTEIbHO PACKPBITHl OCHOBHBIE MOJIOXKEHUS TEMBI; B OT-
BETE MPOCIICKUBACTCS YETKasi CTPYKTYypa, JIOTHYECKas MOCIIEA0BaTeIbHOCTh, OTpaKarollast CYITHOCTb
pacKpbIBa€MBbIX MOHIATUMN, TEOPUH, sIBIICHUH. 3HaHHE 00 00BEKTE 1EMOHCTPUPYETCs Ha (POHE OHUMAHUS
€ro B CHCTEME JJAaHHOW HayKH W MEXIUCHUTUIMHAPHBIX CBsi3ed. OTBET M3JI0KEH JTUTEPATYPHBIM S3BIKOM B
TEepMUHAX HayKH, IOKa3aHa CIIOCOOHOCTh OBICTPO pearupoBaTh Ha YTOUHSIOIINE BOTIPOCHI;

«4» (xopowo): — naH NOJHBIN, pa3BEPHYTHIN OTBET HA MMOCTABJICHHBIA BOIPOC, MOKa3aHO YMEHUE
BBIJICJIUTh CYIECTBEHHbIE U HECYIIECTBEHHBIE MPU3HAKU, IPUUUHHO-CIIEACTBEHHBIE CBSI3U. OTBET YETKO
CTPYKTYPHUPOBaH, JIOTHYEH, U3JIOKEH B TepMUHAX Hayku. OTHAKO JOMYyIIEHBl HE3HAYUTEIbHBIE OIINOKU
WIN HeJI0YeThl, UCIIPABIICHHbIE OaKalaBpOM C IMOMOIIBIO «HABOSAIINX» BOIIPOCOB;

«3» (yoosremseopumenvho): — NaH HETOJIHBIM OTBET, JIOTUKA M TOCIEI0BATEIIBHOCTD U3JIOKEHUS
UMEIOT CYILIECTBEHHbIE HapylleHus. JlonyeHs! rpyoble OMMUOKY NpU ONpPEAETICHUN CYIIHOCTU PAaCKphI-
BaeMbIX MOHSATHUH, TEOPHA, SIBIICHUH, BCIEACTBAE HEITOHUMAHHs OaKallaBpOM HMX CYIIECTBEHHBIX M HECY-
IIECTBEHHBIX MTPU3HAKOB U CBs3eil. B 0TBeTe OTCYTCTBYIOT BBIBO/IbI. Y MEHUE PACKPHITH KOHKPETHBIE MTPO-
sIBJIEHUs1 000OIIEHHBIX 3HAaHUM He oka3zaHo. PeueBoe opopmieHne TpedyeT nonpaBok, KOPPEKIHH;

«2» (neyooenemeopumenvro): — OakajgaBp IAEMOHCTPUPYET HE3HaHHWE TEOPETUYECKUX OCHOB
npeaMera, He yMeeT JIelnaTh apryMEHTHPOBAHHBIC BBIBOJABI M MPHBOIAWTH MIPUMEPHI, TOKA3bIBaeT ciiaboe
BJIaJICHHE MOHOJIOITMYECKON peyblo, HE BIIAJEET TEPMHHOJIOTHEH, MPOSBISET OTCYTCTBUE JIOTUYHOCTU U
MOCJIEIOBATEIPHOCTH U3JIOKEHHUS, AETAeT OMUOKH, KOTOPBIE HE MOKET HCIIPABHUTD, JaXKe MPH KOPPEKIINU
MperoiaBaTesieM, OTKa3bIBaeTCs OTBEUaTh Ha 3aHATHH.

Kpurepun oueHuBaHus onpoca 1o rteme JabopaTropHoi padoTbl (TeKymui KOHTPOJIb ¢op-
mupoBanue komnerenuun OIIK-1):

«5» (omauuno): oNpocC MPOMAEH ¢ MEPBOTO pasa; JaH MOJIHBIM, pa3BEpHYTHIN OTBET Ha BCE 3a/laBac-
MBbI€ Mperno/iaBaTeiIeM BOMPOCH], TOKa3aHO 3HAHUE U MOHMMaHue TeMbl. OOy4Jaromuiics NpaBuIbHO OTBE-
THJI Ha BCE BOIIPOCHI MPH Cc/ladye KOJUIOKBUYMA, 3HAET U MOHUMAET X0/ BBIIIOJHEHUS MPeACTOALIeH 1abo-
paTopHO# pabOTHI.

«4» (xopowo): onpoc MPOHAEH CO BTOPOH MONBITKU; JaH MOJHBIN OTBET Ha BCE 3aJaBaeMble Mpe-
noJiaBaTesieM BOMPOCHI, TIOKAa3aHO 3HAHWE U MOHMMaHue TeMbl. OOydaromuiics Mpu caue KOUIOKBUYMa
IIPaBWJIBHO OTBETHJI Ha BCE BOINPOCH! KOJUIOKBMYMa C ITOMOLIBIO NPENOJABATENs], 3HACT U IOHUMACT XOJ
BBITIOJTHEHUS MPEACTOSIICH T1a00paToOpHOil paOOTHI.
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«3» (yoosremsopumenvHo): ONPOC MPOHICH C TPEThEH MOMBITKU; TaHBl OTBETHI HA MTOJIOBHHY 3aja-
BaeMBIX MpEroaBaTelieM BOIMPOCOB, MMOKA3aHO 3HAHWE OCHOBHBIX MOHSTHIA TEMbI, BHIHECEHHON Ha KOJ-
JOKBHUYM. B OTBeTe CTYJIEHTOB OTCYTCTBYIOT BBIBOJABI. YMEHHE PACKPHITh KOHKPETHBIC MPOSBICHUS
0000IIEeHHBIX 3HAHUN HE TokazaHo OOydJarommiics MpU clade KOJUIOKBUyMa MPAaBHILHO OTBETHJ Ha
OOJIBIITYIO YacTh 3a/1aBa€MBIX BOIPOCOB, OJHAKO, pe4eBoe odopmileHHEe TpeOyeT MONnpaBoK, KOPPEKIINH;
CTYJCHT 3HACT X0/ BHIMIOJHCHHUS MTPEICTOSIIEH JTa00paTOPHOM PaOOTHI.

«2» (Heyoosremsopumenvrho) — OOyYAIOIIMICS HE 3HAET OCHOB TEMBI, HE CIIOCOOCH JeNiaTh apry-
MEHTUPOBAHHBIC BBIBOJBI M MPUBOJUTEH MPUMEPHI, TTOKA3bIBACT CIa00€ BIAJICHUE MOHOJIOTUYECKOUN pe-
Ybl0, HE BJIAJICET TCPMHUHOJIOTHEH, MPOSIBISET OTCYTCTBUE JIOTHYHOCTH U TIOCIICAOBATEIILHOCTH H3JI0KE-
HUS, JIeNIaeT OMUOKHU, KOTOPBIE HE MOXKET UCIIPABUTH, XK IPH KOPPEKIUH IPEToaaBaTeeM, OTKa3biBa-
eTcs OTBeUaTh Ha BOMPOCHL. OOYYaIOMIUIiCS HE CMOT OTBETUTH JaXKe Ha TOJIOBUHY 33JJaHHBIX €My BOIIPO-
COB, HE 3HAET X0J1a MPOBEJACHUS PEACTOsIIEH T1ab0paTOPHO pabOTHI.

Kputepuu oneHuBaHHs BBINOJHEHUs] Ja00OPaTOPHBIX PaGoT W 3alIUTHI 0TYeTa (TEKYIIHH
KOHTPOJIb ¢popmupoBanne komnerenuun OIIK-1):

«5» (omauuno): paboTa BBINOJIHEHA B CPOK; 0OPMIICHHE U COJIepKaTeIbHAs YacTh oT4yeTa 00pas-
LIOBBIE; paboOTa BBIMOJIIHEHA CAMOCTOSTEIBHO; MPUCYTCTBYIOT COOCTBEHHbIE 000OIIECHUS, 3aKIIOUCHUS U
BbIBOIbI. O0yYaromuiics MpaBMUIIbHO OTBETHII HA BCE BOTIPOCHI ITPH 3aIIUTE OTYETHBIM MAaTEPHAIIOB.

«4» (xopowo): paboTa BBITIOJIHEHA B CPOK; B O(POPMIIEHUU OTUETA U €ro COJAEpPKATEIbHOU YacTh
HEeT rpyObIX ommOOK; paboTa BHINOJIHEHA CAMOCTOSTENBHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000IICHUS,
3aKJII0UEHHUs U BbIBOJIbI. OOyJaromuiics npu 3aliMuTe OTYETHBIM MaTEPHANIOB MMPABUILHO OTBETUJI HA BCE
BOTIPOCHI C TIOMOIIBIO TTPENOIaBaTEIs.

«3» (yoosremsopumenvro): paboTa BBINOJIHEHA C HapylleHueM rpaduka; B ohopMIeHUH, COOAEP-
KATeIbHON YacTh OTYeTa €CTh HEJOCTATKH; PadOoTa BBINOIHEHA CaMOCTOSITEIBHO, NMPUCYTCTBYIOT COO-
cTBeHHBbIe 00001IeHNs. OOy4aromuiics Ipy 3alUTe OTYETHBIM MaTepPHaIOB OTBETUJI HE Ha BCE BOMPOCHI.

«2» (Heyoosnemeopumenvbro): ohopMiIeHHE pabOTH HE COOTBETCTBYET TPEOOBAHUSIM; OTCYTCTBYIOT
WJIH ClIeJIaHbl HEeMPaBUIIbHBIE BBIBOJBI U 00001IeHNs. O0yJaronuiicss He CMOT 3alllUTHTh OTYETHHIE MaTe-
pHAITBI B TTOSICHUTH MPE/ICTABIICHHBIC JTAHHBIC.

7.3. TunoBble KOHTPOJIbHbIE 3aJaHUSI MJIH MHbIe MaTepHaJibl, HEOOXO0AUMBbIE 1JIsl OLEHKHU
3HAHMI, YMeHHUIi, HABBIKOB U (MJIM) ONBITA AeATEIbHOCTH, XapaKTePU3YIOIIMX 3Tanbl (popMupoBa-
HMS KOMIIETeHIIM# B Npolecce 0CBOeHUsI 00pa3oBaTe/IbHOH MPOrpaMMbl

Bomnpocsl k 3xk3aMeHy (IPOMEKYTOYHbIH KOHTPOJIb)

1. ATOMHO-MONEKYJsipHOE yueHHE. XMMHUECKHE 3JIEMEHTBI U MPOCThIE BEIIECTBA. 3aKOH ABOrajapo
U 3aKOH DKBUBAJICHTOB.

2. CocraBHbIEC YaCTH aTOMa, UX 3aps]a U Macca. Y paBHeHue [lnanka.

3. JlBoiicTBeHHas npupona ceera. KopmyckyasipHO-BOJIHOBOW ayanusMm. Y paBHeHue ae-bpois. Ilo-
HATHE O KBaHTOBOW MexaHuke. YpaHeHue lllpenmnrepa. CoiictBa BomHOBOM (hyHKIHH. COOT-
HOIIIEHHE HeomnpeeneHHocTel [ eitzenoepra.

4. KBaHTOBO-MexaHHuYecKoe OOBSICHEHHE CTpoeHue aToMa. KBaHTOBblE uucia, UX (QU3NYECKUIl
cMbIcll. AToMHbIe opouTtanu. OgHoanekTponHble aroMbl. [Ipuniun IMaynu, npasuwio Xysna. ITo-
CJIEI0BATEIBHOCTh YHEPIETUYECKUX YPOBHEW B MHOTO3JIEKTPOHHBIX aTOMax.

5. CoBpemennbie popmynupoBku Ilepuonuueckoro 3akoHa. CTpyKTypa MEpUOANYECKON CHUCTEMBI.
W3MeHeHne CBOICTB 3JIEMEHTOB B MEPUOJUYECKON cHucTeMe (BepTHKallbHAs W TOPU30HTAJbHAsS
NEPUOANYHOCTB).

6. Ilepuonnyeckas cuctema u ee cBsi3b co cTpoeHrueM aToMoB. [IpaBuno Kneukosckoro. s-, p-, d-, u
f- aemMeHTHI.

7. Panmycsl aTOMOB M MX U3MEHEHHUE B NIEPUOAAX U noarpynnax. MloHHele paguychl U 3aBUCUMOCTh
UX OT 3JIEKTPOHHOI'O CTPOEHUS U CTEIIEHU OKHUCIICHMs. I3MEHEHHE KHCIIOTHO-OCHOBHBIX CBOMCTB
COCIMHEHUH 110 IEPUOAM U TPYTIIIAM.
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Hcropus pa3BUTHS JEKTPOHHBIX MPEACTaBICHUN 0 XUMU4ecKo# cBsi3u (Teopust Koccens u JIbto-
uca). loHHast 1 KOBaJIE€HTHAsI CBSI3U.

HamnpaBineHHOCTh M HaChIIIAEMOCTh KOBaJEHTHOM cBs3u. [lonsipHas koBaneHTHas cBs3b. [lomspu-
3yeMOCTb.

HNonHas cBsA3b Kak KpaWHHWU cllydadl MOJISIPHOW KOBaJEHTOM CBsA3W. HeHanpaBieHHOCTh M HEHa-
CBIIIAEMOCTh HOHHOW CBSI3H.

KpuBas noreHumanbHON 3HEpruu Mojekyid. OCHOBHBIE MOJOKEHHSI METOJA BAJICHTHBIX CBS3EH.
BaneHTHOCTh aTOMOB 3JIEMEHTOB € O3ULMN METO/1Aa BaJICHTHBIX CBSI3EH.

Teopust rubpunuzanuu. 3anoJHeHHe THOPUIHBIX OpOUTAaNiell HEMOJIEIeHHBIMU HapaMu 3JIEKTPO-
HOB.

OOpazoBaHue KpaTHBIX CBA3EH G- U T — CBA3U, UX 0COOEHHOCTU. OOBSICHEHHE CTPOCHHE MOJIEKYJT
N2 u C;H4; CHg, NH3, H2O.

XapakTepuCTUKU XUMHYECKOU CBSI3U: ITIMHA U SHEPIUsl, BAJICHTHBIN yIoJl.

OcHoBHbIE NOJ0XKEHUS MeToAa MoseKyJIsipHbIX opouTaneit (MO JIKAO). ®opma paznuunsix MO.
MO nByXaTOMHBIX MOJIEKYJl 3JIEMEHTOB BTOporo mnepuoaa. OObSICHEHHWE MAarHUTHBIX CBOWCTB
JIByXaTOMHBIX YacTHII.

MO nByxaTOMHBIX MOJIEKYJ aTOMOB I1epBOro nepuoaa. [lopsaok ceszu.

JloHopHO-akuenTopHas cBA3b. BonopoaHas cBs3b.

Kunkoe cocrostnue. BausiHue BoAOPOAHOM CBS3U HA CBOMCTBA KUAKOCTH.

PazbaBienHbIe pacTBOPHI HEANEKTPOIUTOB. OcMoTHYECKOE NaBieHue. Y paBuenue Bant-I'odda.
JlaBneHue HaCchIIIEHHOrO Mapa HajJ pacTBOpoM. 3akoH Payins. Temneparypbl KUIIEHUS U KpUCTaJ-
mu3armn. Kprockomnus v 50yIITHOCKOHS.

Teopus 3MEKTPOIUTUYECKON Auccounanuu Appenunyca. Poiib pacTBoputessi B mpouecce pacrnaja
ANEKTPOJIUTA HA MOHBL. J{M3JIeKTpUUecKas MPOHUIIAEMOCTh U MOHU3HUPYIOIIasl ClIOCOOHOCTh pac-
TBOPUTEJIS.

CnaOble U cunbHbIE 3TEKTPOIUTHI. CTENeHb TUCCOLUALMU U €€ CBSI3b C N30TOHUYECKUM Kod(pdu-
LIUEHTOM.

3akoH JeiicTBUs Macc U pacTBopbl. KoHCTaHTa Auicconuanuu ciaadbIX AJIEKTPOJIIUTOB. 3aKOH pas-
6aBnenus OcTBasibja. BiusHUE OJHOMMEHHOTO MOHA Ha JUCCOLMAIMIO CIa0O0ro 3JIEKTPOJIMTA.
CryneHuaTasi JUCCOIIHAITHSI.

CocrosiHME 3J€KTPOJIUTOB B pacTBope. MoHbI M HequcconMupoBanHble MoJieKyibl. Koaddumment
aktuBHOCTH. [loHsATHE 00 MOHHOM CHIJIE pacTBOpA.

Honnble peakuuu. Y CI0BUS CMEIIEHUS HOHHOTO paBHOBecus. [Ipon3Benenne pacTBOpUMOCTH.
DNEeKTPOIUTUYECKAs AUCCOLMAIUS MOJIEKYJI Bobl. IOHHOE Mpon3BeieHEe BOIBI.

Bonopoansiii nokaszarens. Crioco6s! onpenenenust pH. KncioTHO-0CHOBHbBIE HHAMKATOPBI.
I'unponus. CreneHs rujponusa, €€ 3aBUCUMOCTh OT KOHIIEHTpaluu, TeMieparypbl. Koncranra
TUIPOJIN3A.

Pasnuunsle cinyyau runponnsa. [Ipumepsr.

CoBpeMeHHbIE TEOPUH KUCIIOT U OCHOBAHUI.

Baxkneiinye OKHCIUTENW M BOCCTaHOBUTENU. V3MEHEHHE OKHMCIUTEIbHO-BOCCTAHOBUTEIbHBIX
CBOICTB 3JIEMEHTOB B IEPUOAAX U MOATPYIIIAX.

CocraBrieHrne ypaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTENBbHBIX peakuuil. Kimaccudukanus okuc-
JIUTENIbHO-BOCCTAHOBUTEBHBIX PEAKIMI. BhIuncieHne XUMUYECKMX KBUBAJIECHTOB OKUCIUTENS U
BOCCTAHOBUTEJIS.

BnusiHue temmeparypbl, KOHLIEHTPALUN PEareHTOB, UX MPUPOABI, CPEIbl U IPYrMX YCIOBHM Ha
MPOTEKAaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MponeccoB. YpaBHenus: Hepucra. cnosnb3oBa-
HUe TalbJIMIl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MOTEHIIMAIOB JUIS PELICHUsT BOIIPOCa O BO3MOXK-
HOCTHU MPOTEKAHUS PEAKIIUH.

CocraB KOMIUIEKCHBIX coenHeHu. CTpoeHre KOMIUIEKCHBIX coequHeHn. M3omepus.
TepmoauHaMuueckass cCUCTEMA. 3aKOH COXPAHEHMS SHEpruu. BHYTpEeHHSS SHEPrus U SHTAIBIINS.
OK30- U SHIOTEPMUYECKUE peaKIIUU. TepMOXUMHUYECKUE YPaBHEHUS.

3akoH ['ecca u crnencrBus u3 Hero. [Ipumepsl.
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38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.
57.

OHnranbnus obpa3zoBanus. CraHgapTHbIe cOCTOSHUS BemlecTB. CTaHIapTHAs SHTAJbIUS 00pa3o-
BaHMS U CTOPAHMUSL.

Maxkpo- u mukpococtosinusi. BepostHocts coctosinus. [lonarue o6 surponuu. CtangapTHas 2H-
Tpomnus. VI3MeHeHHne SHTPONHUH B pa3IMUHBIX MpoIleccax.

[Tonstue 06 sHeprum ['nbGOca, ee M3MEHEHNWN KaK MEpbl PeaKIMOHHOM criocoOHocTu. Kpurepuit
COMOIIPOM3BOJILHOCTHU IIPOLIECCOB B CUCTEMAX.

OOpatumble U HEeOOpaTUMBbIEe Mpollecchl. ['OMOreHHble U reTeporeHHble paBHoBecusa. Koncranra
paBHOBECHSI B TOMOT€HHBIX U T€T€POTr€HHBIX CUCTEMaX.

Koncranra paBHOBecus. CBsi3b KOHCTAHTBI PABHOBECHSI CO CTAH/IAPTHBIM U3MEHEHHUEM SHEPrUu
I'u66ca.

[Ipunnun Jle-Illarense. BiusitHue temmepaTypsbl, AaBIEHUS U KOHIIEHTPALMK PEAreéHTOB HA paB-
HOBECHE.

DneMeHTapHble M HedleMeHTapHble peaknuu. Knaccudukarusa peakiuii. CKOpOCTh peakinuii B
TOMOTEHHBIX U T€TEPOTCHHBIX CUCTEMAX.

@akTOpbl, BIUSAIOIINE HA CKOPOCTh PEaKIUU. 3aKOH JIelcTBUS Macc. KoHCTaHTa CKOPOCTH.
MosnekyIsipHOCTh U IOPAIOK peakuuu. [Topsaok HedTeMEHTapHBIX PEaKIIUid.

3aBHCHUMOCThH CKOPOCTH pPeakiuu oT Temneparypsl. [loHsTHE 00 aKTUBHOM KOMILJIEKCE. DHEPTUs U
SHTPOIIHS AKTUBALIMH.

OO6mue cBoiicTBa pacTBOpoB. PacTBOpbl Kak MHOTOKOMIIOHEHTHBIE cucTeMbl. Kiaccuduxarms
JBYXKOMIIOHEHTHBIX pacTBOpoB. IIpoweccel, conpoBoxaaronme odpazoBanue pactBopos. Colib-
BaTausl.

Paznuunble BU/IBI BRIpAXEHUSI KOHLIEHTPALMK PACTBOPOB U UX B3aUMHBIE IIEPECUETHI.
3aKOHOMEPHOCTH PaCTBOPUMOCTHU ra30B B )KMAKOCTSX. 3akoH ['eHpu. BiusiHue Ha pacTBOPUMOCTD
MIPUPO/JIBI BEIIECTB, TEMIIEPATYPHI, JaBICHUS. 3aKOH pacIlpeaeIICHHUs.

Homenknatypa v OCHOBHBIE THITBI KOMIUIEKCHBIX coeAnHeHud. Knaccudukanus KOMIUIEKCOB 11O
BH1y KOOPJIMHUPYEMBIX JIUTAH]IOB.

KBanToBo-MexaHuveckre Teopur 00pa3oBaHUS KOMIUIEKCHBIX COEAMHEHUN. MeToj BalleHTHBIX
cBs3eil. [loHsiTHE 0 TEOPUU KPUCTAILNTUYECKOTO TOJIS.

WNoHnun3aims KOMIUIEKCHBIX COeIMHEHUN B pacTBope. KOoHCTaHTa MOHU3alMK KOMIUJIEKCHOTO HOHA.
XenatHblil 2QdekT. TpaHc-BaUsSHUE.

DNEeKTPOXUMHUYECKUN pAll HANPsHKeHU MeTtauioB. [anbBaHnueckue anemeHTsl. DJ[C ranbBaHu-
YEeCKOT0 3JIEMEHTA.

DIEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN nporecc. 3akonbl Papanes. [Ipaktuueckoe
3HAYEHHUE DJIEKTPOIH3a.

DNEeKTPOIN3 PACIIaBOB U BOJIHBIX PACTBOPOB 3JIEKTPOJIUTOB.

Koppo3sust Meramios. MeToas! 3alUTE OT KOPPO3HH.

buuner (0opazeu) k 3x3aMeHy (IIPOMEKYTOYHbIN KOHTPOJIb)

1. HazoBure komrekcHble coenuHenus. Mcnonb3ys BenuuuHy Kieer, paccunTaiTe KOHLIEHTpa-

OUIO I/IOHa—KOMHHCKCOO6p3.30BaTCJI$I " JIMTaH[1a TOAYCPKHYTOTO KOMIIJICKCHOT'O COCAUHCHUA B €0 0,1 M
pacTBOPEC, a TAKKE CTCIICHb AUCCONHUAIMN KOMIIJIECKCHOI'O MOHA:

K2| Hg! SCN !4 | KHeCT. = 5,9' 1 0_22; Na[T1C14].

2. MaccoBslii coctaB MeaHOTro Komdenana (B %): Cu — 34,64; Fe — 30,42; S — 34,94. Ycranosure

XUMUYECKYIO (POPMYITY JaHHOTO COEAMHEHUSI.

3. CocTaBbTe HOHHBIC U MOJIEKYJISIpHBIE YpaBHeHHs Tuaponu3a conu NiCl. Paccuuraiite nis Hee

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

4. BeruncauTe Maccy BOJBI M PaCTBOPSIEMOI0 BEIIEeCTBa (B T'), KOTOpbIe NOTPEOYIOTCS ISl IPUTO-

toBnenus 1 1 8%-noro pactBopa NazAsO4 (motHocts 1pu 17 °C 1089,2 kr/m?).

5. MeTo10M HOHHO-3JIEKTPOHHOTO OanaHca (METOIOM IModypeakiuii) 3akonunte ypasHenne OBP.
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Paccuuraiite 9/1C 1 BBISICHUTE, MOKET JIM 3Ta PEAKIUA MPOTEKATh CAaMOIPOU3BOIBLHO
MnO; + KBrO + ... = MnO4 + B, + ... .

6. BoruncnuTe cuily TOKa MpU 3JIEKTPOJIM3€ BOJHOTO pacTBopa cyiib(hara HaTpus, eciu 3a 1 4 mpo-
1ecca CyMMapHbIii 00bEM BBIJICIMBIIMXCS Ta3000pa3HbIX MPOIYKTOB aHOJHOM M KaTOJHOHW MOJTypeakuuit
coctaBui 5,64 1 (H.y.). KakoBa mpu 3TOM Macca pa3iosKHBIICHCS BOIBI?

Bonpocs! k onpocy 1o remam JIabopaTopHBIX padoT (npumepst) (TeKylUil KOHTPOJIb)

Pa3gen 1. rema 1.1.-1.2. JIJaboparopnas padora Nel
«OrmpeneneHne SKBUBAJICHTHOW MacChl HEU3BECTHOI'O METAJLIa»

1.®opMynHpoBKa 3aKOHA COXPAHEHUS MacChl U SHEPIUHU, €r0 MATEMAaTUYECKOE BbIPAKEHUE.

2.PopMyIMpOBKa 3aKOHA COXPAHEHUS MACCHI.

3.®opMyIMpPOBKA 3aKOHA IIOCTOSIHCTBA COCTABA.

4.®opMyIMpOBKa 3aKOHA KPATHBIX OTHOIIEHUH.

5.®@opMyIIMpPOBKa 3aKOHA SKBUBAJIEHTOB, €I0 MATEMAaTUYECKOE BbIPAKECHHE.

6.0npeneneHre NOHATHI: MOJIb BEIIECTBA, OTHOCUTENIbHAsL MOJIEKYJISIpHAs Macca, MOJIIpHas Macca.

7.0npenencHre TMOHSATHIA: IKBUBAJICHT JJIEMEHTA, MOJIIPHAs Macca SKBUBAJICHTA, Gopmyna s
pacueTa MOJISIPHOM Macchl SKBUBAJICHTA JIEMEHTA.

8.0mnpeneneHne MOHITHI: S5KBUBAJIICHT BEIIECTBA, MOJISIPHBIN 00bEM SKBUBAJICHTA Tra3a.

9.®opmyIbl U1 pacueTa MOJISIPHOM Macchl 5KBUBAJIEHTa OCHOBHBIX (YEThIPEX) KJIACCOB HEOPraHU-
YECKUX COCIMHEHUM.

10.@opmyarpoBKa 3aKkoHa ABOIraJipo, CMbICI U BEJIMYUHA YKciIa ABOTapoO.

11.®opmynupoBKa IByX CIeICTBUN U3 3aKOHA ABOTajpo.

12.06beM, 3aHHMaeMbIil JTI0OBIM T'a30M IIPU HOPMAbHBIX yCIOBHAX (H.y.). [IpuBectu 3HaueHus
JaBJICHUA U TemnepaTypsl ripH H.y. B cuctemax CU u CI'CE.

13.MaremaTudeckoe BbIpakeHHe 00bETUHEHHOTO ra30Boro 3akoHa (ypasHeHus Kianeiipona).

14 Maremarnyeckas 3anuch ypaBHeHus: Menneneea — Knaneiipona.

15.IToHsTHE NapLUUaIbHOTO AaBJICHUS ra3a. 3aKOH NaplualbHbIX JaBieHui JanbToHa.

16. BemectBo cocrout u3 menu u cepul. M3 0,667 r aToro Bemecta noixydeHo 0,556 r okcuaa me-
au(1l). Berancanre MaccoByro 010 MEH B BEIIECTBE M HalAUTE ero (GopMyITy.

Pazgen 1. rema: 1.3. JJaboparopHas padota Ne2
«OCHOBHBIE KJIaCChl HEOPTAHWYECKHUX coeNnHeHM. KoMIIeKCHbIe cCOeTMHEHMSDY

1.ITonssTHE XUMUYECKHI 2JIeMEHT. UTO 03HaYaeT 3amuch lﬂ' Ru?

2.IlepeuncauTe CUMBOJIBI AJIEMEHTOB, HA3bIBAEMBIX IIEJTOYHBIC JIEMEHTHI.

3.Ilepeuncnute CUMBOJIBI JJIEMEHTOB, Ha3bIBAEMBIX TaJIOT€HAMM.

4.IlepeurcauTe CUMBOJIBI AJIEMEHTOB, HA3bIBAEMBIX MIEI0YHO-3EMETbHBIMHU.

5.Kakue >meMeHTsI Ha3bIBAIOT HeMeTaluTaMu. [IpuBeanTe Bce UCKITIOYSHHS U3 CPOPMYITUPOBAHHOTO
MpaBua.

6.Kakue sneMeHTHl Ha3pIBatOT MeTaymamu. [IpuBenuTe Bce UCKIIOUEHUS U3 CHOPMYIUPOBAHHOTO
MpaBua.

7.Hdaiite onpenenenue okcuaoB. KakoBa creneHb OKUCIEHUS 00pa3yIoIero OKCUI AJIEMEHTa B HU-
xe mpuBeAeHHBIX okcuaax: Cro07, TiO2, H2O2, KO2? HazoBute 3TH OKCHIBI, TPUBEINTE WX TpadUueCKue
bopmybL.

8.JlaiiTe onpeneneHusi OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HecosieoOpa3yronux okcuaos. [pu-
BEIUTE T10 JIBa MPUMEpa KaKA0ro Tuna okcu1oB. [IpuBeaute ux rpadudeckue GopMyIbl.

9./laliTe onpenesieHre OCHOBAHMM C TOUYKU 3PEHUS TEOPHUH IEKTPOJIUTUIECKON auccoruanuy. Yo
Ha3bIBACTCSI KUCIOTHOCThIO OCHOBaHM? Kakuie OCHOBaHUS Ha3bIBAIOTCA LIET0UYaMu?
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10./laiiTe ompeneneHre KUCIOT C TOYKU 3PEHHSI TEOPHUM DJICKTPOJUTHYECKON Auccouuanuu. Yro
HA3BIBAETCSI OCHOBHOCTHIO KucnoT? [IpuBeanTe mo ogHOMY MpUMEPY KHCIOPOJICOAEPKAIUX U OeCcKuc-
JIOPOJIHBIX KUCIIOT, AalTe X CUCTEMATUYECKOE U TPAJAULIMOHHOE HAa3BaHUA.

11.JaiiTe onpeneneHue CpeIHUX COJICH C TOUKU 3PEHUS TEOPUU AIIEKTPOIUTHUECKOM AU CCOLHAIIIN.
Uem OoTIMYArOTCS OT HUX KUCIbIe U OCHOBHBIE conu? [IpuBenute mo aBa nmpuMepa KHCIBIX U OCHOBHBIX
coseid, HazoBuTe uX. [IpuBeauTe UX rpadpuveckue GopMyIbl.

12./J1aiiTi onpeesieHUuEe JBOMHBIX U CMEIIaHHBIX cojied. [IpuBeauTe mo aBa npumepa Kaxjaoro Tumia
3THUX coJiel 1 Ha3oBuTe uX. [IpuBenure ux rpaduueckue GopMyIibI.

13.laliTe onpenenenue MmoHATHs rpadudeckol dopmyssl coenuHeHus. [IpuBeaure rpaduyeckue
dopmyibr coequaenuit: VOSOs, CrOHSO3, HBrO;, CaHPO4. K kakuMm kaccam OTHOCSATCS 9TH COEIU-
HEHUs, TaliTe UX TPAJUIMOHHbIC Ha3BaHUSI.

14.[laliTe onpeneneHue MOHSATUS CTENICHb OKUCIICHUS JIEMEHTa B COeMHEeHUH. Paccuuraiite cre-
HIEHH OKUCJIEHHMs J1eMeHTOB B coequuenusx KoCroO7, H3POs, SiOs%, Cr2(S0Os4)3, naiite ux TpaaUIIMOH-
HbIC Ha3BaHMUSI.

15.Metadocdopnas u oprodochopHas KHCIOTH — Ha YTO YKA3bIBAIOT HCIOIb30BAHHBIC MPUCTAB-
ku? [lpuBeaure rpaduueckue GopMyITbl STHX KUCIOT.

16.IlpuBenute 0ObIuHBIE U Tpaduyeckue GOPMYIIbI XJIOPCOAEPKAIIMX KUCIOT, COOTBETCTBYIOIINUX
CIIEYIOIMM CTEIIEHsIM OKMCIeHUs xJopa: -1, +1, +3, +5, +7. [IpuBeaure TpaAULIMOHHBIE HA3BaHUS ITUX
KucnoT. Ha 4To yka3bIBalOT UCIOJIb30BAHHBIE B HA3BAHUSIX OKOHUAHUS?

17. CocraBbTe MOJEKYJISIPHBIE U MOHHBIC YPaBHEHUS PEAKIIHMM, C TIOMOIIBI0 KOTOPBIX MOXHO OCY-
IIECTBUTH CJIEAYIOUINE MPEBPALICHUS:

S—S0,—>S03—>H2S04—CrOHSO4—>Na>SO4—>NaHSO4

18. HazoBuTe KOMIIJIEKCHBIE COCIUHEHUS. YKaXUTe 3aps]l KOMIUIEKCHOTO MOHA, CTENEHb OKHCIIe-
HUS ¥ KOOPJAWHAIMOHHOE YHCII0 MOHA-KOMITJIEKCOO0pa30BaTes, a TAaKXKe JICHTATHOCTh JIMTAHIOB.

Nas[Ag(S205)2]; [Co(NH3)6]Cly; [Be(OH)2(H20):]

19.3anummmTe ypaBHeHHE peakiui B MOJIEKyIsspHOM U HOHHOM BHje: Cr2(SO4); + BaCl,—

Pazgen 2. tema: 2.1. JlabopaTopnas pabora Ne3
«CTtpoeHue aToMa U IeproInyecKas cucremMa XxuMuueckux suemenToB J[.M1.MenneneeBay»

1.Mopens bopa crpoenus aroma. [TocrosiHHast Punbepra, ee uncieHHoe 3HaUEHUE.

2.IlonsiTe opOUTAIIB.

3.®u3HueCKnil CMBICI U 3HAUEHUS, IPUHUMAEMbIE TJIABHBIM KBAHTOBBIM YHCIIOM.

4.®Du3nueckuil CMBICT U 3HAUYEHUS, IPUHUMAEMble OpOUTAIbHBIM KBAHTOBBIM YHCJIOM.

5.Bup anekTpoHHBIX 00s1akoB (OpOuTasiel) M1 COOTBETCTBUE MEXY YHCIEHHBIMU U OyKBEHHBIMU
0003HaYEeHUSIMHU OpOUTAILHOTO KBAHTOBOT'O YHCIIA.

6.®Pu3HUeCKNi CMBICI U 3HAYEHMsI, IPUHUMAEMble MAarHUTHBIM KBAaHTOBBIM 4HCIOM. CBA3b 3THX
3HaYeHUH U ymcna s-, p-, d- u f-opouranei.

7.®Pu3nYeCKnil CMBICI U 3HAUEHUS, IPUHUMAEMbIE CIUHOBBIM KBAHTOBBIM YHMCIIOM.

8.YcnoBHas 3aKCh S3HEPreTUYECKOM THarpaMMbl MHOTOJJIEKTPOHHBIX aTOMOB.

9.®opmynHupoBKa U GU3NUECKUI CMBICT MPUHIIMIIA MUHUMYMa YHEPTUH.

10.®opmynupoBka u ¢puznueckuid cmpica npuHiuna [laymm.

11.®opmynupoBka 1 Gpu3MUECcKHii CMBICH MTpaBuiIa XyHJa.

12.®opmynupoBka mpasuia KnedkoBckoro.

13.YUto Ha3bIBaeTcs S3JEKTPOHHOM KoHpurypammeir aroma? IlpuBenuTe MOJHYIO 3JIEKTPOHHYIO
KOH(UTYypaIiio aToMa 3J1eMeHTa ¢ 3apsaoM sapa S1.

14.PaccunrtaiiTe MaKCUMaJIbHOE YUCIIO AJIEKTPOHOB, KOTOPhIE MOTYT HaxoAuThcs Ha 3p u 5f opOu-
TasX.

15.IIpuBenute coBpeMeHHyt0 hopmynupoBKy [lepuonndeckoro 3akona J[.M1.Menzeneena.

16.0Onpenenenre u GU3NUECKUNA CMBICI TOHATUN: 2PPEKTUBHBIN 3apsaja Apa, MOCTOSHHAS SKPaHH-
pOBaHMsL.

17.1lonsitust paguyca atoma U MoHa. Kak m3aMeHsieTcsl panyc 4acCTULbI TPU MEPEXOJIE: aTOM — €ro
MI0JIOKUTEIBHO 3apSKEHHBIN MOH, aTOM — €0 OTPULIATENILHO 3aPSKEHHBIN HOH?
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18.Kak 1 moyemy M3MEHSIOTCS paiyChl aTOMOB MpHU MEPEMELICHUH BAOJIb NIEpro/ia cieBa HalpaBo
Y TIpU TIEPEMEIICHUH CBEpXY BHU3 BJIOJIb TJIABHBIX U TTOOOYHBIX TOATPYTIIT?

19.0npenenenre MOHATHS SHEPTUSl MOHU3AINH, SIUHUIBI €€ U3MEPEHUS U XapaKTep ee U3MEHEHUs
B [IEpUO/IaX U TpyIIax.

20. OmpenesneHue MOHATUS SHEPTUSL CPOJICTBA K JIEKTPOHY, €IUHUIBI €€ U3MEPEHUS U XapaKTep ee
M3MEHEHUS B MIEPUOaX U IpyIIiax.

21.ITonsaTne u pU3NUYECKUIA CMBICH JIEKTPOOTPUIIATEILHOCTH JIEMEHTOB 110 Mayunkeny. EquHuibt
€€ U3MEpPEHHUS U XapaKTep U3MEHEHUs B IEpUOJIaX U IPYIINax.

22.0THOCUTEBHBIE YIIEKTPOOTPULIATENBHOCTH 10 [loNMHTY: KaK OLIEHMBAIOTCS U 3aKOHOMEPHOCTH
M3MEHEHUS UX 3HAYCHUH B IEPHOJIax U rpynmnax.

23. Hanumure 371eKTpOHHbIE POPMYJIBI IPUBEACHHBIX HUXKE HOHOB. K ceMelicTBYy KakUX 3JIEMEHTOB
OTHOCSTCS aTOMBI 3THX HoHOB? Sn”', Mn?*, Cu®*, Cr’¥, S,

Pa3nen 3. rema: 3.1. JJaGopartopHas pabora Ne4
«OHepreTuka XuMHUYECKUX MTPOLECCOB

1.0OnpeneneHre MOHATUS TEIUIOBOM APPEKT PEaKIIHH.

2.IlepBblil 3aK0H (Hayano) TEPMOAMHAMUKH, €TO MAaTEMATUYECKOE BBIPAKEHHE U 3aIUCh JJIS U30-
OapHBIX POIIECCOB.

3.0npeneneHue M30TEPMHUUECKUX, M30XOPHBIX M M300apHBIX IMpoleccoB. Moaudukanuu 3amnucu
MaTEMaTHYECKOI0 BbIpaXEeHUsI 1-ro Hauana TEpMOJMHAMHUKY B 3TUX TPEX CIydasx.

4.[laiiTe onpeneneHue SHTaIbINU, SHJI0- U FIK30TEPMUUECKUX MpoleccoB. OOBACHUTE B3aUMOCBS3b
o6o3HaueHni TermnoBoro dpdexra Q u AH.

5.0npeneneHre MOHATHS TEPMOXMMHUYECKOE ypaBHeHME. Kakue yclioBHsI Ha3bIBalOTCA CTaHIApT-
HBIMU?

6.0npeneneHyre NOHATUS SHTAIBIIUN 00pa30BaHUs, €AUHULIBI U3MEPEHUs. 3HAYSHUS SHTAIBIHHA 00-
pa3oBaHUs MPOCTHIX BELLECTB.

7.3akona ['ecca. MaTemaTnueckoe BbIpaKEHUE CIEACTBUS U3 3aKoHa [ecca.

8.0nucanue NOHATUS SHTPOIIUU CUCTEMBI, €IUHUIBI U3MEPEHUSI.

9.MaremaTHnueckasi popmyia AJs pacueTa U3MEHEHUS SHTPOINHHU B IIPOLIECCE PEaKIHH.

10.0npenenenre MOHATHS HU300apHO-U30TEPMUYECKOTO TOTEHIIMANA peakiuu (dHepruu ['ndoca).
Yro oTpakaeT BenuunHa sHepruu ['166ca?

11.0npenenenre noHsATHS cTaHAapTHOW sHepruu ['nOOca oOpa3oBaHMs, €IMHUIBI 00pa30BaHUS.
3Ha4yeHUs CTaHJapTHBIX SHepruii [ m60ca oOpa3zoBaHUs IPOCTHIX BEIIECTB?

12.Maremarnyeckas popmyra ais pacuera U3MEHEHHsI H300apHO-U30TEPMUYECKOT0 MOTEHIIMAa B
IIPOLIECCE PEaKLIUU.

13.CooTHONIEHNS MEXAY SHTAIBIIUUHBIM U SHTPOIIUUHBIM (paKTOpaMU U HalpaBJIEHUE MPOTEKAHUS
XUMHYECKON PEaKIINH.

14.ITonsitue TepmoanHamuyeckoil ¢yHkuuu. Ilepednciaure u3BectHble Bam TepMoanHamuueckue
GbyHKIMH.

15.Berancaute ternoBoi 3gpdexT peakunu BocctanoBiaeHus 80 r Fe;O3; amromunuem.

16.B03MOKXHO 111 ITpY CTaHJAPTHBIX YCIOBMSIX MonydeHHe aHuianHa 1o peakiuuu NHsr) + CsHer) =
CsHsNHo ) + Hor)?

7.4. CooTBeTCTBHE HIKAJIBI OLICHOK U YPOBHe# choOpMHPOBAHHBIX KOMIIETCHIIMI

Yposens chopmu-
POBaHHBIX KOMIIE- Orenka TTosicHeHus
TEHIUH

TeopeTtrueckoe cofiepaHue Kypca OCBOSHO MOTHOCTHIO, BCE
MIPelyCMOTPEHHBIE MPOTpaMMOi 00yJeHHUs yUaeOHbIC 3aJaHHS BbI-
«5» MOJIHEHBI.
(oTIMYHO) OO0yJarmuiicss TeMOHCTPUPYET CITOCOOHOCTH 0OOCHOBAHHOTO
BBIOOpA PEareHTOB U UX KOJIMYECTBEHHBIX COOTHOIICHHH, (a30BOTO
COCTOSIHUSL 171l ONTUMAIBHOTO MPOBEACHUSI XMMHUYECKUX MPOLIECCOB.

Bricokuii
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Yposens chopmu-
POBaHHBIX KOMIIE-
TEHITUHA

Or1eHka

TlToscuenus

3HaeT CBOICTBA PA3MMYHBIX KJIACCOB XMMHYECKUX 3JIEMEHTOB, CO-
CIII/IHGHI/II\/'I, BCIICCTB W MATCpUAJIOB. Ycnemno MNPUMCHACT 3HAHUA
OCHOBHBIX 3aKOHOB XMMHH, CTPOCHUS M PEAKIIMOHHON CIIOCOOHOCTH
BCIICCTB, IPpHU U3YUYCHUU U aHATIN3C MCXAaHU3MOB XHUMHUYCCKHUX PCAK-
M, TPOUCXOIAIINX B TEXHOJOTHUYECKHX MTPOIIECCaX U OKPYIKAIOIIEM
mupe. Crioco0eH aHaIu3UpoBaTh U MCHOJIb30BaTh MEXAHU3MbI XHU-
MHUYECKHX PEaKINH, MPOUCXOSMIINX B TEXHOJIOTHUECKUX IpoLeccax
M OKpY’KaIoIIeEM MHUpPE, IIPOBOAUTH aHAIU3 IIOJYYEHHBIX NAHHBIX, He-
JaTh MPaBUIIbHBIC, HAYYHO OOOCHOBAHHBIC BHIBOABL [ 0TOB mpemia-
raTb CBOM CIIOCOOBI PELICHHs MOCTAaBICHHBIX 3a/1a4. ['0TOB paboTarh
KaK B KOMaH/Ie, TaK U MHAMBUIYAJIBHO.

bazosniit

«4y
(xopor10)

TeopeTrrueckoe copepkaHue Kypca OCBOCHO MOJIHOCTHIO, BCE
MIpelyCMOTPEHHBIE POTrpaMMoi 00ydeHus: yueOHbIe 3aJaHHsl BbI-
ITOJIHEHBI ¢ He3HAYNTEILHBIMH 3aMEUYaHUSIMH.

OOyuaromuiicss crnoco0eH MPOBOAUTH BBIOOP HEOOXOIMMBIX
YCJIOBUM MPOTEKAHUS PEAKIMM, 3HAET CBOMCTBAX Pa3JIMYHbIX KJIACCOB
XUMHUYECKUX DJIEMEHTOB, COSAMHEHUH, BEIICCTB U MaTEPHAIIOB, CITO-
cOOBI BITUSHUS HA XUMHUYECKUN TIPOIIECC C MEBI0 €r0 YCHICHUS WIH
octaHoBkH. OOydaromuics crnocoOeH HCIO0JIb30BaTh OCHOBHBIE 3a-
KOHBI XHMHUU JUJIS PEIICHUs] MPOPECCHOHAIBHBIX 3a7a4, Ha OCHOBE
3HaHUI O CBOMCTBaX W CTPOCHUH BEIIECTBA MPOBOAMT MOAOOpP pea-
TCHTOB, CIIOCOOCH aHAJIM3WPOBATh W WCIIOJIb30BATh MEXaHU3MBbI XHU-
MUYECKHX PEaKIMi, TPOUCXOMSIINX B TEXHOJOTHYECKUX IpoIeccax
U OKPYKAIOIIeM MUPE

[Toporossiii

«3»
(ynoBieTBOpHU-
TEJIbHO)

TeopeTnueckoe coaepkaHHe Kypca OCBOSHO YaCTUYHO, OOJb-
IIMHCTBO TPEyCMOTPEHHBIX MPOTPaMMOi 00ydeHHs YIeOHBIX 3aja-
HUH BBIIOJHEHO, B HUX UMEIOTCS OIIMOKH.

OO0y4armuiicss MOXKET M0/l PyKOBOJCTBOM OCYIIECTBIISATH BbI-
O00p ONTUMAaNbHBIX YCJIOBHMH MPOTEKAHHS pPEAKIM M BO3MOKHOCTH
BIIUSTHUSL HA CMEIIEHNE XUMHUYECKOTO PABHOBECHS, C IIEIBIO YBEIH-
YEeHHsI BBIXOJA MPOIYKTOB PEaKIMu. 3HAET CBOKWCTBA Hanboiee Bax-
HBIX KJIACCOB XMMUYECKUX DJIEMEHTOB, COCJIMHCHUN, BEUICCTB M Ma-
TepuanoB. CriocobeH Mo PyKOBOJCTBOM HCIIOJNB30BaTh OCHOBHBIE
3aKOHBI XHUMUU JUTS PEIICHUS MPOPECCHOHATBHBIX 3a/a4, HA OCHOBE
3HaHUW O CBOWCTBAaX W CTPOEHUU BEIIECTBA MPOBOIUT MOAOOp pea-
TCHTOB

Huskuit

«2»
(HEey10BIETBO-
PHUTENBHO)

Teoperuueckoe cojiepkaHHe Kypca HE OCBOCHO, OOJIBIIMHCTBO
MIPElyCMOTPEHHBIX MPOrpaMMoil 00ydeHHs] y4eOHBIX 3aaHui 100
HE BBINOJIHEHBI, OO0 cojiepKaT rpyOble OMIMOKH; JOMOJTHUTENIbHAS
camocTrosiTeNlbHas paboTa HajJ MaTepualoM He IMpHBeNla K KaKoMy-
7100 3HAYUTENFHOMY TOBBIIICHNIO KauyeCTBA BBIMOJIHEHUS YYEOHBIX
3aJaHuH.

OOyuaromuiics He 3HaeT OCHOBHBIX 3aKOHOB XMMHH, CTPOCHHE
BEUIECTB, IPUPOIY XUMUUYECKON CBSI3M U CBOWCTBA Pa3IMYHBIX KJlac-
COB XMMMUYECKHX JJIEMEHTOB, COEAMHEHMM, BEIIECTB U MAaTEpUaJOB,
IJIOXO MPEICTaBIsIeT BO3MOXHOCTh MX HCIIOJIb30BAaHHUS IPH MpOBeE-
JICHUY BBIYUCIICHHUH 10 ypaBHeHUAM peakuuii. He umeer, mu6o numeer
cy1a0ble MPEeACTaBIECHUS O CTPOCHUM BEUIECTB U UX XMMHMYECKOH aK-
TUBHOCTH, O CIIOCO0ax IMpeBpalleHUs] OJHUX BEIIECTB B JIPYTrHE, HE
BJIaJIc€T METOJaMM BbIOOPA ONTUMAIBHBIX YCIOBUH MPOTEKAHUS pe-
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Yposens chopmu-
POBaHHBIX KOMIIE- Onenka [Nosicnenus
TEHUUH

aKIMI 1 BO3MOXHOCTHU BJIUSIHHS HAa CMELIEHUE XMMHUYECKOTO PaBHO-
BECHsI, C LICJIbIO YBEIUYECHUS BBIXOJ1a IPOAYKTOB peakiuu. He crioco-
O0eH moadupaTh peareHThl AJS pelleHus NpodecCHOHATBHBIX 3a/ay.
He Bnageer HaBbIKaMH O0OOOIIEHUS U OIEHKH TOJXYYEHHBIX PE3Yilb-
TaTOB UCCJIEIOBAHMUSL.

8. Meroanyeckue yKazaHus 1Jisl CAMOCTOSITEIbHOM Pa0doThl 00y4aroNIUXCs

CaMocTosiTenpHas paboTa CiocoOCTBYET 3aKPEIJICHUIO HABBIKOB pa0OThI ¢ Y4EOHOUW M HAYYHOH JIH-
TepaTypoi, OCMBICIICHUIO U 3aKPEIICHUIO TEOPETHUECKOro MaTepuasia, COCOOHOCTH HCHIOJIb30BaTh OC-
HOBHBIC €CTECTBCHHOHAYYHBIC 3aKOHBI B IPOPECCHOHATBHON JACSITETLHOCTH.

CaMocTosiTenbHasi paboTa BBIMOJIHIETCS BO BHEAyAUTOPHOE (ayAUTOPHOE) BpeMs IO 3a/laHUI0 U
MIPU METOAMYECKOM PYKOBOJICTBE MperofaBaTeisi, HO 0€3 ero HemoCPeACTBEHHOTO y4acTus (IIpu 4acTH Y-
HOM HETOCPEICTBEHHOM Y4acTUU MPernoaBaTelis, OCTAaBISIONIEM BEAYIIYIO pOJib B KOHTPOJIE 32 paboTOi
CTYJICHTOB).

Dopmbl camocmosmenvHou pabomul OakanaBpoB pazHOoOOpa3Hbl. OHHU BKIIOYAIOT B ce0sl U3yde-
HUE yuyeOHOMU, HAyYHOU U METOJIMYECKOW JIUTepaTyphl, MaTEpPUAJIOB MEPUOINYECKUX M3JIaHUH C IpUBJIE-
YEHHEM DJIEKTPOHHBIX CPEICTB O(QUIIMATIBHON, CTATUCTUYECKON, MEPUOINYECKON U HAy4dHOH HH(pOopMa-
LIUH.

B mpouecce u3yuenus aucuuruinHbl « Xumus» OakanaBpamu HampaieHus 18.03.01 «Xumuue-
CKasi TEXHOJIOTHS» OCHOBHBIMU BUOAMU CAMOCMOAMENbHOU pabombl SIBISIFOTCSL:

- MOATOTOBKA K ayIUTOPHBIM 3aHATHAM (JIEKIUAM U JaOOPAaTOPHBIM 3aHATHUSIM) U BBIIIOJIHEHUE CO-
OTBETCTBYIOIIUX 3alaHUI;

- caMOCTOsITeNlNbHasl paboTa HaJ OTIEIbHBIMU TEMaMHU y4eOHOW TUCHUIUIMHBI B COOTBETCTBHH C
y4eOHO-TEMATUUYECKUM TLIAHOM;

- IOJArOTOBKA K DK3aMEHY.

Ha 3aHsATHAX JEKIMOHHOTO THUIIAa TMPENoJaBaTellb M3j1araeT U pa3bsiCHIET OCHOBHBIE, HamOoJiee
CIIO’KHBIE TIOHSATHUS TEMBI, a TAKXKE CBSI3aHHBIE C HUMH TEOPETUYECKHE U MPAKTHUYECKHUE MPOOJIeMBbI, JaeT
PEKOMEHIAlUK Ha BBITTOJIHEHUE CAMOCTOSITETLHON paOOTHI.

B xone nekuuii 00y4aromuMces peKOMEHy€eTCs:

- BECTH KOHCIIEKTHUPOBAaHNE y4eOHOT0 MaTepHuaa,

- oOpamaTh BHUMaHHUE Ha ONpeAeNeHUs TOHITHI, (HOPMYITHPOBKH 3aKOHOB M KX MaTEMaTUYECKOE
BBIPOKEHHE, MOJOKEHHS, PACKPBIBAIOIINE COJIEPKAHUE TE€X WM MHBIX SBJICHUM M MPOILIECCOB, HAYYHBIC
BBIBO/IbI U MTPAKTUUECKUE PEKOMEHIALINH 110 UX MPUMEHEHHIO;

- 3aJ]aBaTh MPEMOJABATEII0 YTOYHSIONINE BOIPOCH! C IEJbI0 YSICHEHUS TEOPETHUYECKUX TOJIONKE-
HUM, pa3pelieHus CHOPHBIX CUTYalUH.

B paboumx KOHCIEKTaxX jKeJaTeIbHO OCTAaBISATH TOJIA, HA KOTOPBHIX BO BHEAYAUTOPHOE BpEeMS
MOXKHO C/IeTIaTh TTOMETKH M3 y4eOHO-METOJUYECKOr0 0OeCTIeUeHHs Al CaMOCTOSTENbHON paboThl 00Y-
YaIONIUXCS, JOMOJTHSIOMIET0 MaTepHall MPOCITYIIAaHHON JIEKIMH, a TakKKe TOMETKH, MOAYEPKHBAIOIINE
0C00YI0 B&KHOCTh T€X WUJIM HHBIX TEOPETUUYECKHIX MOJIOKESHUH.

st ycrenrHoro oBJIaJIeHHusI KypcoM HE0OXOJIMMO TOCEIIaTh BCE JIEKINH, TaK KaK TeMaTHYeCKUN
MaTepuai B3auMOCBs3aH MexXIy co0oil. B cmyuasx mpomycka 3aHATHS CTYACHTY HE0OXOIUMO CaMOCTOS-
TENbHO M3yYUTh MaTe€pUal U OTBETUTh HAa KOHTPOJIBHBIE BOMPOCHI IO MPOIYIIIECHHOW TeMe BO BPEMs HH-
JUBU]TyaJIbHBIX KOHCYJIbTALIHI.

BaxHoil 4acTbio CcaMOCTOSATENbHOM palOoThl SBNIAETCS YTEHHE y4eOHOM M Hay4dHOM JHUTepaTyphbl.
OcHoBHast HyHKITUS YIEOHUKOB — OPUEHTUPOBATH CTYJICHTA B CUCTEME 3HAHUI, YMEHUN U HABBIKOB, KOTOPBIS
JIOJDKHBI OBITH YCBOEHBI Oy TyIITUMHU CIIEIIHATCTAMU 110 TAHHOW THCITUTUTAHE.

Omnpoc no Teme 1ab60paTopHOit paboThl TPEACTABISIET COOOM OTBETHI HA MOCTABICHHBIC BOIIPOCHI
nepen 1abopaTtopHoil paboToil u mocie e€ BblmogHEeHus. M3noxkeHne B MMCbMEHHOM BHJIE€ PE3yJIbTAaTOB
SKCIIEPUMEHTA M TEOPETUUYECKOr0 aHaJIM3a WJIM PEeIleHHEe 3aJauyu 1o ompeaeraeHHol teme. CoaepikaHue
MHIUBUAYAIbHBIX BOIIPOCOB I10 TeMaM JabOpaTOpHBIX pabOT OPUEHTHPOBAHO Ha MOATOTOBKY Oakanas-
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POB 110 OCHOBHBIM BOIIpOCaM Kypca. YpOBEHb BBINIOJHEHHS MO3BOJSET MPENoIaBaTeNsiM CYAUTh O XOe
CaMOCTOSITENTLHOU paboThl OaKaIaBpOB B MEKCECCUOHHBIN MEPUOJT M O CTETIEHN MX MOATOTOBKH K dK3aMme-
HY.

[TonroroBka K 3K3aMeHY IIPEAIIOJIaraeT:

- U3y4YeHHE OCHOBHOM U JIOTIOJTHUTEIHHON JIUTEPATYPhI;

- U3y4Y€HHE KOHCIIEKTOB JICKIIUH;

- y4acTue B MPOBOJAUMBIX KOHTPOJIBHBIX OMPOCAX.

9. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, HCIIOJIb3YyEeMbIX
MPHU OCYIIEeCTBJICHNH 00Pa30BATEJIbHOI0 MPOLECCa MO JUCIHUIINHE

[Tpumenenne nMQPPOBHIX TEXHOJOTHH B paMKax MPEMOAABAHUS JUCIMILIMHBI PEIOCTABISET
paclIMpeHHbIe BO3MOKHOCTH 110 OpraHM3aluy Y4eOHbIX 3aHATHH B yclIoBUAX HUpPOBU3ALUMKM 00pa30Ba-
HUS U TO03BOJISIET C(HOPMHUPOBATH Y OOYJAIOIINXCSl HABBIKM MPUMEHEHHS IIU(PPOBBIX CEPBUCOB U HHCTPY-
MEHTOB B IIOBCE/IHEBHON KM3HU U NPO(PECCUOHANBHOM eI TEIbHOCTH,.

Jlnia peanu3anuu 3TOM LETH B paMKax M3y4YeHUS AMCHUILTUHBI MOTYT HMPUMEHSATHCS CIeIyIo-
e nu(poBbIC HHCTPYMEHTHI 1 CEPBHUCHI:

- g komMmyHuKanuu ¢ odydarommmucsa: VK Meccenmkep (https://vk.me/app?mt_click id=mt-
v7eix5-1660908314-1651141140) — mecceHmkep, pacnpocTpanseTcs o auuen3uu FreeWare;

- 7S TUIAaHUPOBAHHUS ayJUTOPHBIX W BHEAyAMTOPHBIX Meponpustuii: Snnekc.Kanengaps
(https://calendar.yandex.ru/) — oHJIaliH KaJeHIapb-IIaHEP, PACIIPOCTPAHSIECTCS 10 JUuIeH3un ShareWare

- 1711 COBMECTHOT'O MCIIOIb30BaHus (haiinoB: SAnaexc./{uck — cepBUC 11 XpaHEHUS U COBMECTHO-
rO WCIOJIb30BAaHHS JOKYMEHTOB, paclpocTpaHsercs 1o JuneH3un trialware wu  (@O06mako
(https://cloud.mail.ru/) — cepBuc asa co3manus, XpaHEHUS ¥ COBMECTHOTO MCIOJIb30BaHUs (haljioB, pac-
MPOCTpaHseTCs MO JUIEH3UU trialware;

- Ui OpraHM3alMM YAaJeHHOW CBsi3u W BuacokoHpepeHuwmii: BuaeosBoHok BKonrtakte
(https://vk.com/calls) — cepBHC aJii BUICO3BOHKOB, paclpocTpansieTcs 1o jureH3un ShareWare;
Mirapolis — cucrema asi opraHu3alyy KOJUIEKTUBHONW paOOTHI M OHJIAWH-BCTPEU, paCIpOCTPAHSETCS MO
MIPONPUETAPHOM JINLICH3UH .

JI71s yCIenHoro OBJaieHUs AUCHUIUIMHON UCIONB3YIOTCS cleayrone nHHOpMaIlMOHHbIE TEXHO-
JI0TUU O0yUYEeHUS:

e [lpu mpoBeneHUH JEKIUI HCMONB3YIOTCA MPE3eHTAllMd Marepuana B nporpamme Microsoft
Office (PowerPoint), BbIXOoq Ha mpodecCHOHAIBbHBIC CaWThI, KCIOJIb30BaHUE BUIEOMATEPHAIIOB
Pa3IMYHBIX HHTEPHET-PECYpPCOB.

e JlaGopaTopHble 3aHSATHUS 10 JTUCHUILIAHE MPOBOJATCS B CICHHAIU3UPOBAHHONW Y4YeOHOM
ayJIMTOPHUH.

* B clyyae JUCTAHIIMOHHOTO MU3YyYEHUsS MUCIUIUIMHBI U CAMOCTOSITENILHON PabOThI UCIIONIBb3YeTCs
BSUOC (MOODLE).

JIisi MUCTaHIIMOHHON TOMACP KU TUCIUILUIMHBI MCIONB3yeTCsS CHCTeMa yIpaBlieHUst o0pa3zoBa-
TeTbHBIM KOHTEHTOM Moodle. /[t paGoTsl B JaHHOH CHCTEME BCe OOydJaroIIrecs Ha MEPBOM Kypce Io-
Ty4aroT WHIWBUIYalbHBIC JIOTUH M TIApOJb U1 BXOJa B CHCTEMY, B KOTOPOU pa3MeIalTcs: mporpaMmma
JTUCIMILTAHBI, MaTSPUAITBI TS JICKITMOHHBIX U WHBIX BHJIOB 3aHATHH , 3aJIaHUS1, KOHTPOJIHHBIC BOIIPOCHI.

JlabopaTopHble 3aHATHS MO AUCHUIIIMHE MPOBOJSATCS C MCMOJIB30BaHUE PA3TMYHOTO JIabopaTop-
HOro obopynoBanus. Ha 3aHsTun B XuMuyeckoi 1abopaTopun 00ydarouIuiicss 3HAKOMUTCS C pa3iNyHbI-
MU BeIECTBaMHU U MpuéMaMu pabOThl ¢ HUMHU B 3aBHCUMOCTH OT UX arperaTHOr0 COCTOSIHHS, XUMUYe-
CKOM aKTUBHOCTH U CTEMEHW TOKCUYHOCTH. YUHTCS MPABUIBHO MOJIB30BATHCA PA3TUYHON XMUMHUYECKOU
MOCyZI0i, 000pyJOBaHUEM M MPUOOpaMH. 3HAKOMUTCS ¢ XUMHUYECKUMH B (U3UKO-XUMHUYECKHUMH METO-
JlaMH aHaJI13a BEIIECTB.

B mpomecce u3yueHHS AUCHUIIIMHBI YYCOHBIMU LEISAMHU SIBISIOTCS TMEPBHUYHOE BOCIPHUSTHE
yueOHOM MHGpOpPMAIMU O TEOPETUYECKUX OCHOBAX CTPOCHHS, XMUMHUYECKON aKTUBHOCTH M TNPHUHIMIAX
B3aMMOJICHCTBUS  PA3IMYHBIX XHMHUYECKUX DJIEMEHTOB, COCIWHEHUH, BEIIeCTB W MAaTEpUAJIOB,
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0a3upyroUmMXxcs Ha OCHOBHBIX 3aKOHaX XuMuUU. JlanmpHel1as BO3MOKHOCTh UCIIOJIB30BaHUS 3TUX 3HAHUIN
B MpO(eCCHOHAIBHOW JEATETbHOCTH C TPUMEHEHHEM METOJ0B MaTeMaTHYeCKOro aHajau3a |
MOJIETIUPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO UCCIIEeI0BAHUSI.

Jis JOCTIDKEHHs] 3TUX Leled HCHONb3YIOTCS B OCHOBHOM TPAIMIMOHHBIE HH()OpPMaTHBHO-
pa3BUBAIOIINE TEXHOJIOTUU OOYUYEHHUS C YUYETOM Pa3IM4YHOI0 COUYETaHHs MAcCUBHBIX (GopM (JIeKIus, Jia-
0opaTopHOE 3aHATHE, KOHCYIbTAIUS, CAMOCTOSATENbHAS paboTa) U PENPOIYKTUBHBIX METOIOB 00yUeHHs
(moBecTBOBaTENIbHOE M3JI0XKEHHE Y4eOHOM MHPOpMAaIK, 00bICHUTENBHO-UILTIOCTPATUBHOE U3JI0KEHHE)
1 J1a00paTOPHO-TIPAKTUYECKUX METOAOB 00yUueHHs! (BBIIOJIHEHUE HHIUBUAYABHBIX 331aHUH, 1oa0op pe-
areHTOB M pacyeT ONTHUMAJIbHBIX YCIOBHUM MPOTEKAHHUS MTPOLIECCOB).

YHuBepcuTeT obecredyeH HeOOXOIMMBIM KOMIUIEKTOM JIMIEH3UOHHOTO MPOTrpaMMHOI0 obecriede-
HUS:

— omeparnmonnas cucrema Windows 7, License 49013351 VIJITY Russia 2011-09-06, OPEN
689759257Z7E1309;

- onlepannoHHas cucreMa Astra Linux Special Edition;

— makeT npuknagasix nporpamm Office Professional Plus 2010, License 49013351 YI'JITY Russia
2011-09-06, OPEN 689759257Z7E1309;

— MaKeT NpukKIagHbIX nporpamMm P7-Oduc.IIpodeccronanbHblit;

— antuBupycHas nporpamma Kaspersky Endpoint Security mnst 6u3neca — Cranmaptaeiii Russian
Edition. 250-499 Node 1 year Educational Renewal License;

— onepannonHas cucrema Windows Server. KOHTpakT Ha yCiIyTu 1Mo npeoCTaBICHHUIO JTHIICH3UI
Ha TMPaBO UCMOJIb30BaTh KoMIbIOTepHOE obecrieuerre Ne 067/9A ot 07.12.2020 roxa;

— cucreMa BuaeokoHpepeHncssazu Mirapolis;

— cucreMa BuneokoHpepenicsszu [pyddmu;

— cucreMa ynpasienus ooydenneM LMS Moodle — mporpammuoe o0ecrieyeHne ¢ OTKPBITBIM KO-
noM, pacripoctpansiercs o nuneH3uu GNU Public License (rus);

— Opaysep Yandex (https://yandex.ru/promo/browser/) — mporpammHoe obecrieueHne pacnpocTpa-
HSIETCS [0 MPOCTOM (HEUCKIIIOUUTEIBHOMN) JTULIEH3UN;

— HOIl «Xumusa. BupryanbHas naboparopus. 3amaun. TpeHaxepsl. TecTel». [loroBop
Nel3/21/0183/21-223-03 ot 16.04.2021.

10. Onucanne MaTepuaJIbHO-TEXHHYECKOH 0a3bl,
He00X0MMOI /ISl OCyIeCTBJIEHHs 00pPa30BaTeJIbLHOIO NpoLecca 1o AUCHHUILINHE

Peanu3zanus yue6HOro nporecca oCyIecTBIsSIeTCs B CIEIHATbHBIX YUEOHBIX ayIUTOPUIX YHUBEP-
cuTeTa Ui MPOBEJCHMS 3aHATUH JIEKIIMOHHOTO TUIIA, JTA00OPATOPHBIX 3aHATUH, TPYNIOBBIX U UHAUBUIY-
QJIbHBIX KOHCYJbTALUN, TEKYIIET0 KOHTPOJI U MPOMEKYTOUHON aTTecTaluu. Bee ayuropun ykomiiek-
TOBaHbl CHELHATU3UPOBAHHOW MEOENbI0 M TEXHMYECKHMMM CpEACTBAMHM OOYYEHHMS, CIyXAalUMH s
npencraBieHuss ydyeOHol uHbopManuu Oombiioil ayautopuu. llpu HeoOxomumocTu o00ydarommmcs
npeJuiaraloTcss Habopsl IEMOHCTPAIIMIOHHOTO 000pYyI0BaHUS U y4eOHO-HATJISAHBIX ocoOui, obecneun-
BalOIlM€ TEMATUYECKUE WIITIOCTPALINH.

CamocrodarenbHas padoTa 00y4arolIMXCsl BBIMOMHIAECTCSA B CIELUAIN3UPOBAHHON ayJUTOPUH, KO-
Topasi o0opyaoBaHa ydeOHOW MeOenbl0, KOMITBIOTEPHOW TEXHHUKOW C BO3MOXXHOCTBIO TOJKIIOUEHUS K
cetu «MHTepHET» U 0OecredeHneM JOCTyIa B IEKTPOHHYI0 HH(POPMALMOHHO-00pa30BaTEIbHYIO Cpery
YIIITY.

Ecth nomernienue Uit XxpaHeHUs U MPOPUIAKTHUECKOTO 00CITYKUBAaHUS y4eOHOT0 000py/10BaHUSI.

TpeGoBanus K ayIMTOPUAM

HanmeHnoBaHue crienuaibHbIX IOMEILIEHUN OCHAaIIEHHOCTh CIEIHAIBHBIX TIOMEICHUN
1 TIOMETIECHUH ISl CAMOCTOSITEITbHON padOTHI Y TIOMEIIEHUH JJIS1 CAMOCTOSITETIbHOM padoThI

VYyeOHass ayauTopusi JUIsl TIPOBEICHUS 3aHSs-
TUW JIEKIUOHHOTO THIA, TPYNIOBBIX U MUHIU-
BUJyallbHBIX KOHCYJIbTAIlMH, TEKYIIEro KOH-
TPOJIS U MPOMEXKYTOUHOM aTTecTalluy, OCHa-
IIICHHAS CTOJIAMH U ayJAUTOPHBIMHU CKAMbSIMH,

[lToMemienue s JEKIHOHHBIX 3aHITHH,
IPYNIOBBIX U MHIAMBUAYAIbHBIX KOHCYJIbTa-
MM, TEKyIIeW U MPOMEKYTOYHOU arrecra-
IIUH.
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KOMIUIEKTOM HAarJIsIHBIX MOCOOUI; mepeHoc-
HOE MYJbTHMEIMIHOE 000pyI0oBaHUE (HOYT-
OYK, 9KpaH, MPOEKTOP).

[Tomemenue a1 1a00paTOPHBIX 3aHATHNA

VYyebnple maboparopun (Xumudeckas jgado-
patopusi) UIS TPOBEACHHS JIaOOPATOPHBIX
3aHSATHH W TEKYIIEro KOHTPOJIS OCHAIlCHHAsI
1a060paTOPHBIMHU CTOJIAMU U CTYJBSIMH, IIKa-
(dbamu 17151 XpaHEHUsI PEaKTHBOB, KOMILUIEKTOM
y4eOHO-HATTISHBIX ~MaTepHalioB, XHMHYe-
CKOM TOCYJIOH M peaKkTUBaMH, HOHOMEPaMH,
1ab0paTOPHBIMU  YCTAHOBKAMH, BBITSKHBIM
mkadom — 2 mrT.

[TomenieHus A1 CaMOCTOSITENILHON pabOThI

[Tomemienue Uisi caMOCTOSITENIBHON pabOThI
00y4aromuXxcsi, OCHAIICHHOE CTOJIAMHU U CTYy-
JIbSIMU; KOMITBIOTEPHOW TEXHUKOW C BO3MOXK-
HOCTBIO TOJIKJIFOUEHUS K ceTu «HTepHeT» u
JIOCTYIIOM K 3JIEKTPOHHOW MH(POPMALMOHHOMN
oOpa3zoBarensHoil cpene YIJITY.

[Tomenienue ast XpaHeHHUS W TPOQHIAKTH-
YECKOro O0CITyKMBaHUSI y4eOHOTO 000pya0-
BaHUs

Pacxonnsie MaTCprajibl IJId PEMOHTA H 00-
CIIYy’)KUBaHUA TCXHUKHU.

Mecta ajs XPpaHCHUA 060py,[[0BaHI/I$I, XUMU-
KaToB.
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