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1. O01mue moJ10KeHu s

JMucnuminaa « XMMHUsD» OTHOCUTCS K 0a30BO# yacTu yueOHOTro TutaHa 00ka 1, BXOMSIIEro B CO-
craB 00pa3oBaTeNbHOM mporpaMmMsbl Beiciiero oopasoanus 19.03.01 -buorexnonorus (nmpoduns — Tex-
HOJIOTHUS MTUIICBBIX U (PapMaIIeBTUYECKUX MPOAYKTOB HA OCHOBE PACTHTEIHLHOTO CHIPHS).

HopmatuBHO-MeTOIMYecKoi 06a30i 11 pa3paboTku paboyeit mporpaMMbpl y4eOHOW TUCIIUTTAHBI
«XUMHS» SIBISIOTCSA:

. ®denepanbHblil 3ak0H «O0 oOpa3zoBanuu B Poccuiickoit denepanuny, yrBepKIACHHBIN MPUKa-
30M MuHoOpHayku PO Ne 273-D3 ot 29.12.2012;
J [Topsok opranu3aiyy U OCyIIeCTBICHUS 00pa30BaTeIbHON JESATEIbHOCTH [0 00pa30BaTelb-

HBIM [IPOTpaMMaM BBICIIIET0 00pa30BaHus - MporpaMMmam OakajgaBpuara, IporpamMmmam crenuaiu-
TEeTa, MPOrpaMMaM MarucTpaTyphl, yTBEPKACHHBIN pukazoM MunoOpuayku Poccun ot
06.04.2021 r. Ne245.

. [Tpuka3z Munob6pnayku Poccuu Ne 301 ot 05.04.2017 r. O6 yTBep:kIeHUHU TOPSAKA OPTaHU3a-
IIUU U OCYILECTBIICHHS 00pa30BaTEIbHOMN NEATETBHOCTH 110 00pa30BaTEIbHBIM IPOTPaMMaM
BhICIIIEr0 00pa30BaHUs - IporpaMMaM OakanaBpuara, IporpaMmam ClieluainuTeTa, IporpaMmmam
MarucTpaTyphl;

. ®denepalibHBIN roCyAapCTBEHHBIN 00pa3oBaTeNbHbIN cTaHaapT Bhiciiero oopazoBanus (OPI'OC
BO) nonrorosku 6akanaBpoB no HampasieHuto 19.03.01 buorexHonorus, yrBepKIEHHBIN MPUKa-
30M MunucrepctBom odpa3zoBanus U Hayku P® ot 10.08.2021 r. Ne 736;

° [Ipuka3z MunucrepcTBa Tpyaa U counanbHOM 3amuThl Poccuiickoit @enepaunn ot 22 mas 2017
r. Ne 4301 O6 yTBepkaeHUHN MPOPecCHOHANTBHOTO cTaHaapTa «CrenuanucTt mo NPOMBIILIEHHON
(dapmaru B 001aCTH POU3BOJICTBA JIGKAPCTBEHHBIX CPEICTBY (3aperucTpupoBaHo MuHucrep-
ctBoM toctuninm Poccuiickoit deneparuun 6 urons 2017 r., peructpanrorHbiid Ne 46966);

. [Ipuka3z MunucrtepcTBa TpyAa U counaabHou 3amuThl Poccuiickoit @eneparuu ot 13 ceHTa0ps
2016 . Ne 5051 OO0 yrBepxkacann mpodeccnoHaIbHOTO cTanaapTa «BuHoaem (3apeructpupo-
BaHO MuHuctepcTBoM toctuninu Poccuiickoit deneparuu 27 centsaops 2016 1., perucTparoH-
HbIil Ne 43831)

° [Tpuka3z MunucTepcTBa TpyAa U colnaibHoM 3amuThl Poccuiickoii @eneparuu ot 24 ceHTa0pst
2019 r. Ne 6331 OO0 yTBep>kAeHNH NpodeccHoHanbHOro cranaapra «CrnenuanucT B o0aactu ouo-
TEXHOJIOTUH MPOJYKTOB MUTAHUS» (3aperucTpupoBaHO MUHHUCTEPCTBOM IoCcTUIIMHU Poccuiickoi
@eneparun 21 oktsa0pst 2019 r., peructparronssiit Ne 56285)

. [Ipuka3z MunucrepcTBa Tpyaa U counaibHou 3ammuThl Poccuiickoit @enepanuu ot 28 oKTa0pst
2019 r. Ne 6941 OO yTBepkaeHNnHU NpodeccuoHanbHOro cranaapra «CrenuanucT 1Mo TEXHOJIOTUU
MIPOJIYKTOB MUTAHUS U3 PACTUTEIBHOTO CHIPhs» (3aperucTpupoBaHo MUHUCTEPCTBOM FOCTHIIMH
Poccuiickoit @eneparuu 01 urons 2020 r., peructparonHsiii Ne 58531)

. [Ipuka3z MunucTtepcTBa TpyAa U counaabHOU 3amuThl Poccuiickoit @eneparuu ot 22 Ui
2020 r. Ne 4411 OO ytBepxkaeHuu nmpodeccnoHanbHOro cranaapra «Cnenuanuct B odnactu 61o-
TEXHOJIOTUU OMOJIOTHUYECKH aKTUBHBIX BEIECTB» (3aperucrpupoBaHo MUHHCTEPCTBOM FOCTUIIMU
Poccuiickoit @eneparnuu 19 asrycra 2020 r., peructpaunoHusiii Ne 59324)

o YcraB @enepanabHOro rocy1apcTBEHHOT0 OFOIKETHOTO 00pa30BaTeIbHOI0 YUPEKICHHS BbIC-
11ero o0pa3oBaHus «YpanbCKUi TOCYAAPCTBEHHBIN J1E€COTEXHUYECKUI YHUBEPCUTET.
. VY4eOHble MmaHbl 00pa3zoBaTeNbHOM MPOrpaMMbl BeICIIET0 00pa3oBanus Hampasienus 19.03.01

— buorexnomnorus (mpoduie — TeXHOIOTHS MATIEBBIX U (PapMaIeBTUIECKUX MPOIYKTOB HAa OCHO-
BE€ PACTUTEIBHOTO ChIPhs), MOJATOTOBKH OaKanaBpoB MO OYHOU U 3a04HOI popmam oOyueHus,
ono0penHbid YueHsiM coBeToM YIJITY (mpotokon Ne 3 ot 16.03.2023 r.) 1 yTBep>KACHHBIH
pexktopom YIJITY 16.03.2023 1.

OO6yuenne mo obpazoBatenbHoi 19.03.01 — buorexnonorus (mpoduias — TexHomOTUs MUIIEBBIX U
(apmalleBTUUECKUX MPOJTYKTOB HA OCHOBE PACTUTEIBHOTO ChIPbhs) OCYILIECTBIISETCS] HA PYCCKOM SI3bIKE.



2. IlepeyeHb NJIAHUPYEMBIX pPe3yJIbTATOB 00YUYeHHUsI N0 TUCHMIJINHE, COOTHECEHHBIX € MJIaAHUpYe-
MBIMH pe3yJbTATAMHU OCBOCHHS 00pa30BaTeIbHON NPOrpaMMblI

[TnanupyembIiMH pe3yibTaTaMu 00ydeHHs 10 AUCLUIUIMHE SBIISIOTCS 3HAHMS, YMEHUs, BIaJCHUS
W/WIN OTIBIT JIESTETBHOCTH, XapaKTepU3YIOIIUE 3Tanbl/ypoBHH (POPMUPOBAHMS KOMIIETCHIIMH U obecrie-
YUBAIOLIUE JOCTH)KEHUE IIJITAHUPYEMBIX PE3YJIbTATOB OCBOEHUS 00pa30BaTEIbHON IPOrPaMMBI B LIEJIOM.

Leab ocBoeHMs IMCUMIVIMHBI — IIOJYyYEHUE 3HAHUNW O CTPOEHUM BELIECTBA, MPUPOJE XUMHUE-
CKOH CBSI3M M CBOMCTBAaX pa3jIU4HBIX KIACCOB XMMUYECKHUX JIEMEHTOB, COCIMHEHNH, BEIECTB U MaTepu-
aJloB, U pUOOpeTeHNEe MPAKTUYECKUX HABBIKOB 10 M3YYECHUIO U XUMHUYECKOMY aHAIM3y Pa3IUYHBIX Be-
LIECTB OKPYXKAIOIIEr0o MUpa, MPUMEHEHUE MOJYYCHHBIX 3HAHMW JJIS ONMCAHMS TEXHOJOTMYECKUX IIPO-
LIECCOB, IIPOUCXOAIINX B OKPYKAIOIIEM MUDE.

3aga4u AUCHHUILIMHBI:

— 3QJI0’KUTh OCHOBBI 3HAaHUM O CTPOEHUU BEILECTBA, IIPUPOJE XUMHUUYECKON CBS3U U CBOMCTBAaX pas-
JIUYHBIX KJIACCOB XUMUYECKHUX IEMEHTOB, COCIMHEHUN, BEIIECTB U MaTEPUATIOB;

— HaY4YUTbh UCII0JIb30BaTh OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH JJIs1 IPOrHO3UPOBAHMSI U ITPOBE-
JCHUS] XUMUYECKUX IKCIIEPUMEHTOB;

— HAy4YUTh NPOU3BOAUTH AHAIMU3 U OO0pabOTKY IOJYyYEHHBIX PE3y/bTAaTOB, MCIOJIb30BATh MeXa-
HU3MbI XUMUYECKUX PEAKLUH, IPOUCXOIALINX B TEXHOJIOTMYECKHUX IIPOLIECCAX U OKPYKAIOILEM MUPE;

— YJeJIUTh BHUMaHue (POPMUPOBAHNIO HAYYHOTO MBIIICHUS;

— pa3BUTh HABBIKK PaOOTHI C XUMUUYECKUMHM BEIIECTBAMH, XMMUYECKOH 1OCy10H, prudopamu u
o0opynoBaHUEM;

— J]aTh IPEJCTABIECHNE O TOKCUYHOCTH TE€X WIM MHBIX BEILECTB U MPOAYKTOB, C KOTOPBIMU BO3-
HUKHET HE0OXO0AUMOCTh paboTaTh B CBOCH MPO(PECCHOHATBHOMN NESTETLHOCTH.

IIpouecc n3y4yeHus JUCHUIIMHBI HANIPaBJieH HAa GopMuUpOBaHKe cieaylolleil odmenpogeccu-
OHAJILHOI KOMIIETeHIIUH:

OIIK-1 CnocoGeH u3yyarb, aHaIM3UPOBATh, UCIOIb30BATH OMOJOTMUECKUE OOBEKThI M IPOLIECCHI,
OCHOBBIBAsSICh HAa 3aKOHAX U 3aKOHOMEPHOCTSAX MAaT€MaTUYECKUX, (PU3MUECKUX, XUMUYECKHX U OHOJIOTu-
YECKUX HayK U X B3aUMOCBS3SX

B pesyabTare n3yueHus JMCUMIIJIMHBI 00yYAIOMINIACS J0JIKEeH:

3HATh:

— OCHOBHBIE XMMHUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKHUX MPOLECCOB, B3au-
MOCBS3b COCTaBa, CTPYKTYPhI, CBOMCTB U PEAKLIMOHHOM CLIOCOOHOCTH XMMMYECKHX BEIECTB; O XUMHUYe-
CKHX CBOMCTBaX OCHOBHBIX KJIACCOB COEMHEHHUH U METOJIaX UX MOJIyYECHHUS,

yMeThb:

— HCIOJIb30BATh OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX peaKklUi MpU W3YYEHUU U
aHaJIN3€ COCIMHEHNH, BEIIECTB U MaTEPUAJIOB OKPYKAIOILIETO MUPa,

— NPUMEHATh XMMUYECKHE 3aKOHBI MPU pa3paboOTKe, aHaM3€e, ONMCAHUU U MOJEIMPOBAHUN METO-
JI0B ¥ CIIOCOOOB MOJIYYEHHUS U U3YyUEHUsI OMOXUMHUUECKUX CUCTEM.

BJIA/IETh:

— HaBBIKAMHU MPOBEAECHUS XMMHMYECKOI'O IKCHEPUMEHTa, 00pabOTKM M OMHCAHUS MOJYyYEHHBIX pe-
3yJbTaTOB.

3. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jannast yyeOHas TUCIUIUIMHA OTHOCUTCS K 00s3aTeNbHBIM JAUCHUIUIMHAM Y4eOHOTO TUIaHa, YToO
MO3BOJIsIET C(HhOPMHUPOBATH B MpoIlecce OOydeHHs y OakajaBpa OCHOBHBIC 00mIenpodecCuoHaIbHBIC 3HA-
HUS U KOMIIETCHIIMU B paMKaX BbIOpaHHOTO Mpoduiist u mpoeCCHOHATBHOTO CTaHAapTa.

OcBoeHre TaHHOW AUCITUTUIMHBI SBIISIETCS HEOOXOMMOM OCHOBOM TSI TTOCJICTYIONIEr0 U3YISHUS
mucuuruiid OITOIT u Hanucanus BBITYCKHON KBaNU()UKAMOHHONW paboTHhI.

Ilepeuenv obecneuusarowjux, conymcmsayrouux u 0becneuusaemvlx OUCYUnIuH

Ob6ecneunBaroniue ConyTCTBYIONIHE Ob6ecnieunBaeMbIe
1 MareMmaTtuka I[OHOJ'IHI/ITCJIBHBIG TJIaBbl XUMHUHU
2 )7 ic371:¢:] Opraanygeckasi XUMUs




3ammuTa BHITYCKHOW KBATH(H-
KallMOHHOW pabOoThI, BKIFOYAS

MOJIFOTOBKY K MPOIeype 3alu-
TBI U TIPOLIEAYPY 3aLTUTHI

VYKazaHHbIE CBSI3U AMCLUUIUIMHBI JAIOT OOYYalOLIEMYCsl CHCTEMHOE MpECTaBICHHE O KOMIUIEKCE
n3ydaeMbIX quctuiiiH B cooTBeTcTBUM ¢ PI'OC BO, uto obecneunBaer TpeOyeMbIil TEOPETHUCCKUN
YPOBEHb U MPAKTUUYECKYIO HAPABIECHHOCTh B CUCTEME O0YUCHHSI U Oy TyIIeH AeITeTbHOCTH BBITYCKHHKA.

4. O0beM TMCUMILUIMHBI B 324€THBIX eIMHUIAX ¢ YKA3aHNEM KOJIMYeCTBA aKaJeMU4YeCKHX YaCOB,
Bbl/JIeJIEHHbIX HA KOHTAKTHYI0 pa0oTy 00y4arouuxcs ¢ npenojaaBaresiemM
(mo BuAaM y4yeOHBIX 3aHATHII) 1 HA CAMOCTOATEIbHYI0 padoTy 00y4aomuxcs

O06111as1 TPYTOEMKOCTb JTUCHUATIIMHBI

Bcero akaeMuueckux 4acoB

By yueOHol paboThl ounas hopma saounas Gopma O‘IH((I)):;;:HB,SI
KOH:“aKTHaﬂ padoTa ¢ npenoaaBare- 52.35 105 16,35
Jem*:
nexnuu (JI) 18 2 6
npaktuueckue 3ansatus (I13) - - -
naboparopusie padboTsl (JIP) 34 8 10
WHBIE BUbI KOHTAKTHOW paObOThI 0,35 0,5 0,35
CamocrosiTesibHas padoTa 00yuaro- 91,65 1335 127,65
IHXCS:
M3YYE€HHE TEOPETHUECKOro Kypca 18 34 30
MOJITOTOBKA K TEKYIEMY KOHTPOJIO 38 71 62
MMOATOTOBKA KOHTPOJIBHOW PabOThI - 19,85 -
MMOJITOTOBKA K MMPOMEKYTOYHOH aTTecTa-
- 35,65 8,65 35,65
Buja npomexyTo4HOI aTTecTallNu: IK3aMeH IK3aMeH IK3aMeH
O01mas Tpy10eMKOCTh 4/144

*KoHTakTHasi paboTa oOy4arolmuxcs C MperojaBaresieM, B TOM YHCIE C MPUMEHEHHEM HCTaHIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHH, BKIIIOYAET 3aHATHS JIEKIIMOHHOTO TUIA, U (WIM) 3aHATUS CEMHUHAPCKOTO THUIIA, JTaOOpaTOpHBIE 3aHATHA, U (WIIN)
IPYIIOBBIE KOHCYIbTAMH, W (WIN) WHIUBHIYAIbHYIO paboTy 00ydaromerocs ¢ MpenojaaBaTeieM, a TakXKe aTTeCTallnOHHbIE
UCTIBITaHMS TTPOMEXYTOUHOH aTrecTani. KoHTakTHas paboTa MOKET BKJIIOYATh WHBIE BUJBI YU€OHON JEATENLHOCTH, Ipery-
CMaTpHBAIOLINE IPYNIOBYI0 U HHIUBHIYAIBHYIO padoTy 00ydaromuxcs ¢ npenojasaresieM. Yacsl KOHTaKTHOH paboTHI ompe-
nensitorest [lonoxenneM 06 opraHM3any ¥ NPOBEAECHUHM KOHTAaKTHOW paboThI IPH peann3aiyuu oO0pa3oBaTesIbHBIX IPOrpaMM
BEICIIIETO 00pa30BaHUs, YTBEPKICHHBIM YueHbIM coBeToM YIJITVY ot 25 derpans 2020 rona.

5. Copep:xkaHue IMCHUILUIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3jeiam)
€ YKa3aHHEeM OTBEJCHHOI0 HA HUX KOJIMYECTBAa aKaJeMHYeCKHX YaCOB

5.1. TpynoeMkocTh pa3iejioB JUCHHIINHBI

o4yHasi popMa 00yyeHuUs
Bcero
Ne . | CamocToATenrHasd
HaunmenoBanue pasnena quCHUILIMHBL JI | TI3 | JIP | KOHTaKTHOHU
/T paborta
paboThI
1 | BBeneHmue B Kypc
BBenenue 1 OCHOBHEBIE IIOHATHS U OIIPE-
1.1 I p 05| - | - 05 1
JEIEHNS
1.2 | dyHnamMeHTaIbHbBIC 3aKOHBI XUMUN 15| - 4 55 4




Bcero
No . | CaMocTosTEIbHAS
HaunmenoBanue pasnena quCHUILTMHBL JI | TI3 | JIP | KOHTaKTHOH
/11 paborta
paboThI
13 OCHOBHB{G KJIACChI HEOPTraHUYECKUX CO- 1 i 4 5 4
eIUHEHHUI
2 | CTpoeHmue BelecTBa
CrtpoeHue aTomMa u MepuondecKas Cu-
2.1 | cteMa XMMHUYECKHX 3JIEMEHTOB 2 - 2 4 6
J.M.MennaeneeBa
29 XuUMHUYECKas CBS3b U CTPOSHUE MPOCTHIX 3 i 2 5 8
MOJICKYIT
23 CtpoeHue BeliecTB B KOHICHCUPOBAHHOM i i i i 5
COCTOSIHUM
3 BBeieHue B TeOPHI0 XHMHUYECKHX MPOLECCOB
3.1 | DHepreTuka XMUMHYECKHX IIPOIECCOB 1 - 4 5 4
32 CKOpOCTh XMMHUYECKUX PEAKIIHA U XUMH- 1 i 4 5 4
YECKOE PaBHOBECHUE
3.3 | PactBopBI 4 - 8 12 11
4 DJIeKTPOXMMHYECKHE MPOIeCChI
41 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PE- 2 i 4 5 4
aKINHU
4.2 | TanpBaHUYECKHE DJIEMEHTEI 1 - 2 3 4
4.3 | DiekTponu3 pacTBOPOB M PACILJIABOB 05| - - 0,5 2
4.4 | Koppo3usi MeTalJIOB 05| - - 0,5 2
HToro no pazgeaam: 18 - 34 52 56
[TpomMexxyTouHast aTTecTanus X X X 0,35 35,65
Bcero 144
3a04Has popMa 00y4eHHUsI
No | HanmmenoBanue pazaena JuCHUILIN- sz . CaMocTosTenbpHast
JI | 113 | JIP KOHTAKTHOM
n/n HBI pabota
paboThl
1 | BBeienne B Kypc
11 BBeneHre 1 OCHOBHEIC TTOHSATHS U i i i i 3
onpeeNneHus
1.2 | dynnameHTa bHBIC 3aKOHBI XUMHU - - 2 2 6
13 OCHOBHEIE imaccr,l HEOPraHUYECKHMX | i 9 9 8
COCAUHEHMI
2 | CTpoenne BenecTBa
CtpoeHue aToMa U epUOANYECKast
2.1 | cucreMa XUMUYECKUX DJIEMEHTOB 05| - - 0,5 10
J.. MenneneeBa
29 XuMHUYECKas CBA3b U CTPOCHHE 05| - ) 05 14
MPOCTHIX MOJIEKYIT
23 CtpoeHue BelecTB B KOHICHCUPO- i i i i 6
BAaHHOM COCTOSTHHH
3 | BBeieHHe B TeOPHI0O XHMHYECKHX IPOIIECCOB
31 DHepreTuka XUMHYECKHX TPOIIeC- i i i i 3
COB
39 CKOpOCTh XUMHYECKHUX PEaKIHHA 1 i i 9 9 3
XUMHYECKOE paBHOBECHE
3.3 | PactBopsI 05| - - 0,5 20




No | HaumeHnoBaHue paszzena IUCHUATLIN- JEEEI . CaMocTosTenbHas
JI | 113 | JIP KOHTAKTHOM
/T HBI pabora
paboThI

4 | DaeKTpoOXUMHYECKHe IPOIECCh

41 OKHUCIUTEIBHO-BOCCTAHOBUTEIILHBIE 05| - 5 25 7
peaKInH

4.2 | T'anpBaHMYECKHE DIIEMEHTHI - - - - 7

43 DIIeKTPOJIN3 PACTBOPOB U pacIlia- i i i i 4
BOB

4.4 | Koppo3us MeTaJIJIOB - - - - 4

Hroro no paznenam: 2 - 8 10 105

[TpomexxyTouHas arrecramus 0,35 8,65

[ToaroroBka KOHTPOJIBHOU PAOOTHI 0,15 19,85

Bcero 144
04HO-3204Hasi popma oOyueHust
Bcero
No . | CamocTosTEIIbHAS
HaumenoBanue paznena quCHUIIUHBL JI | I3 | JIP | kOHTaKTHOI
/T pabora
paboThI
1 | BBeaenue B Kypc

11 BBeneHue 1 OCHOBHBIE TIOHATHS U OTIpe- ) ) i ) 5
JICTICHUS

1.2 | dynnameHTa bHBIC 3aKOHBI XUMHU - - 2 2 6

13 OCHOBHB{G KJIACChI HEOPTAHMYECKUX CO- ) ) 3 3 7
eIMHCHUI

2 | CTpoeHue BeniecTBa

CtpoeHue aTomMa M IepruondecKas CUCTe-

2.1 | Ma XUMHYECKHX DJIEMEHTOB 1 - - 1 10
AN .Menpneneera

29 XuMHYeCKas CBS3b U CTPOSHUE MPOCTHIX 1 ) i 1 12
MOJIEKYII

23 CtpoeHue BelecTB B KOHJIEHCUPOBAHHOM ) ) i i 4
COCTOSTHHH

3 BBeeHHe B TEOPHIO XMMHYECKHX MPOIECCOB

3.1 | DHepreTrKa XUMHUYECKUX MTPOIECCOB - - - - 6

39 CKOpOCTh XMMHUECKHUX PEaKINi U XUMHU- ) ) i ) 8
YECKOE PAaBHOBECHE

3.3 | PacTBophI 2 - 2 4 18

4 DJIeKTPOXMMHUYECKHE MPOLECChI

41 OKHCITUTEIIEHO-BOCCTAaHOBUTEIIHLHBIC Pe- 5 ) 3 5 5
aKIUuu

4.2 | 'anpBaHUYECKHE DIIEMEHTEI - - - - 6

4.3 | DaekTponu3 pacTBOPOB U PACIJIABOB - - - - 4

4.4 | Koppo3usi MeTajuioB - - - - 4

Hroro no paznenam: 6 - 110 16 92

[IpomexxyTounas arrecranus 0,35 35,65

Bcero 144

5.2. Conep:xkanue 3aHATHH JEKIHOHHOTO THIIA
1. BBenenue B Kypc
1.1 Bgeoenue u ochogHble NOHAMUSA U ONpedeleHUs.




[Tpeamer u 3agauu XUMUH, €€ MPAKTUYECKOE 3HAaUeHHE. XUMUS U TPOOIeMbl COBPEMEHHON HayKU
n oOmectBa. Poib XUMUM B pa3BUTUU JIECCOXMMHUYECKOTO KoMmIuiekca Poccuiickori ®deneparuu.
Opranuzanus caMoCTOSITENbHON pabOThI IO KypCy o0IIel XUMUH.

1.2 @ynoamenmanvHovle 3aKOHbL XUMUU

3akoH coxpaHeHMs Macchl M SHepruu. lleproanyHocts. 3akoH coxpaHeHus 3apsizna. OCHOBHbIE
CTEXHOMETPUYECKUE 3aKOHBI XMMUU.

1.3 OcHosHvle knaccobl HeopeaHuyeckux coOeOUuHeHull

Oxcuppl, THAPOKCUIB! (KUCIOTHI U OCHOBaHus), coa. KommekcHble coeauHenus. OmnpeneneHue,
HOMEHKJIATYpA.

2. CTpoeHue BellecTBa

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

OcHoBHble MOHATHA O cTpoeHHH aroMa. [lonstue o kBaHTax. OCHOBHBIE IOJOXKEHHMs KBAaHTOBON
MEXaHUKH. DJEKTPOHHOE O0JIaKo, OpOHMTallb, KBAaHTOBBIC 4YMCNA. [lOpSIOK 3aroJHEHHs SJIEKTPOHHBIX
YPOBHEH aTOMOB: 3aKOH HaUMEHbILIEH 3HEpruy, npaBwio XyHua, npuHuun [laynu, npasuno Kiedykosckoro,
3aKOH DJICKTPOHHOM CHMMETpPUH, 3aKoH Mo3mu. [IpaBusia mocTpoeHHs YeTHBIX M HEUYETHBIX PSIIOB OOJIBIINX
HEPUOJIOB. S-, P-, d- u f-aemenTsl. [leproauyeckue CBOWCTBA XUMHUYECKHX DJIEMEHTOB: SHEPrHsl HOHHU3AIINH,
CPOJICTBO K DJIEKTPOHY, 3JIEKTPOOTPULIATEIbHOCT, aTOMHBIE M HOHHBIE PAINYChl, CTEIIEHb OKUCIICHHUS.

2.2 Xumuueckas céa3b U CMpoeHue npocmulx MOJEKY/l

OcCHOBHbIE XapaKTEPUCTHKU XMMHUYECKOM CBSI3U: JUIMHA, HAaIlPaBICHHOCTD, IIPOYHOCTD.
KoBaneHTHas cBsi3b. MeToA BaJIEHTHBIX CBS3€H: HACBIIAEMOCTb M HAIPABICHHOCTb CBS3HM, KPAaTHOCTb
CBSI3W, TONSIpU3yeMocTb. [ mOpuamsanmsa. MerTon  MOJEKYJSPHBIX — OpOWTanel: CocTaBICHUE
OHEPreTUYECKUX JUarpaMM JIBYXaTOMHBIX MOJEKYJI IOMO- M TreTeposiiepHblx Monekyn I mepuopa.
HonHas cBs3b: dHEPIrUsl MOHHOM CBSI3U, NOJIIPU3ALM HOHOB, ITOJSIPHOCTD U NOJIAPU3YEMOCTD CBSA3H.

Xumuueckass CBA3b B KOMIUIEKCHBIX COEAMHEHMsAX. MeTon BaJeHTHBIX CBSI3E€H, Teopus
KPUCTAJUIMYECKOT'O TTOJIS.

2.3. Cmpoenue ewjecme 8 KOHOEHCUPOBAHHOM COCMOAHUU.

Arperatable coctosiHus. Kpucrammmueckoe, xuakoe W amopdroe coctosHUs. BImkHUN M nanbHUi
nopsA0K. OCHOBHBIE TUIIBI CTPYKTYP TBEPAOTIO TeJla: aTOMHAsA, MOJIEKYJIApHAs, HOHHAs, METAJUIMYECKAs.

3. BBegenne B TeOpPHI0 XUMHUYECKHX MPOLECCOB

3.1 DHepzemuka xumuiuecKux npoyeccos

BuytpenHnss sHeprus u sHTanbnud. TeruioBble 3 (eKTsl pa3nuuHbIX IpoueccoB. 3akoH ['ecca u
ClleICTBUSL W3 Hero BeITekatouue. CraHaapTHas Temuiora oOpas3oBaHus. IloHsTHE 00 SHTPONMH.
W3meHeHne SHTpoNHH B pa3indHbIX npoueccax. [lonsatue o0 sHeprun 'udb0ca u e€ n3MEeHEeHNHN KaKk Mephbl
PEaKIIMOHHOM CTIOCOOHOCTH.

3.2 Cropocmb XumMu4eckux peakyuil U XumMuieckoe pagHogecue

CKOpoOCTh peakliui B TOMOTE€HHBIX U F€TEPOreHHBIX cUcTeMax. DaKTOpsl, BAUAIOIINE HA CKOPOCTb
peakuuu. Ilonstue o006 axkTUBUpPOBaHHOM KoMiuiekce. HeoOpaTumble U 0OpaTHMbIe TPOLECCHI.
Xumnueckoe paBHoBecue. Koncranra pasHoBecus. [Ipunnun Jle-Illarense.

3.3 Pacmeopui

OOume mnoHsATHS O pactBopax. [lpyrume nucnepcHble cucteMbl. OcCOOEHHOCTH BOJBI Kak
pactBopuTtena. O6pazoBanue pacTBopoB. PacTBopuMocTh BemiecTB. TepMoXMMHUECKHE MPOLECCHl MPH
pactBopeHuH. CriocoOb! BHIPaXKEHUsI KOHIIEHTPALIUH.

PazbaBnennbie pacTBOpHI HEINEKTpoJauTOB. WimeanpHbie pacTBOphl. KosumraTuBHBIE CBOMCTBA
pactBOpoB: 3aKoHbI ['enpu Payns, Baut-I'odda.

CBolicTBa BOJHBIX PAcTBOPOB JJIEKTPOJUTOB. MoHHOE mnpownsBeneHne BOAbL. BoaopoHbIi
nokazarenb pH. CunbHble M cinabble 37€KTPOIUTHL. AKTUBHOCTh. KOHCTaHTa aucconmanu. 3akoH
paz6asinenus OctBasibaa. loHHbIE peakinu.

VYcnosusa cmemenus paBHosecus. lIpomsBenenue pactBopumoctu. KonnuecTBEHHOE ONncaHue
PAaBHOBECHI B PACTBOpPAx 3JEKTPOJMTOB. lIprMeHeHue 3akoHa AEUCTBYIOIMIMX MAacC K DJIEKTPOJIMTAM.
I'mnponus coneit. CTeneHb U KOHCTaHTa rMApoau3a. Jucconuanyst KOMIIEKCHBIX COSIUHEHUH.

4. DJIeKTPOXUMHYECKHUE MPOLECChI

4.1 OxucaumenvbHO-60CCMAHOBUMENbHBLE NPOYECChL



BOCCTaHOBUTEJIbHBIX peakiuii. BisiHue cpeapl Ha XapakTep NPOTEKaHUS PEAKIUM.

Baxwuelimne BOCCTAHOBUTENIM U OKUCIUTENNA. METOABl COCTABICHUS YPABHEHUM OKHCIHUTEIBHO-

OKBUBAJICHT OKUCIHUTENsT W BOCCTaHOBUTENs. Kiaccudukammsi OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuii.

l'anpBaHnyeckuii  DJIIEMEHT.

IIOTCHOHUAJBI. HanpaBneHHe IMPOTCKAHUSA OKUCIUTCIIbHO-BOCCTAHOBUTEIIbBHBIX peaKHHﬁ.

3aKOHBI 3JIEKTPOIN3a. DJINEKTPOJIU3 C PACTBOPUMBIMU U HEPACTBOPUMBIMH aHOJIaMHU.

4.2 Dnekmponus

3J’I€KTpOI[HBI€ IIOTCHILIUAJIBI. OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC

:‘)J'IGKTPOJ'II/IS KaK OKHCJIUTEIbHO-BOCCTAaHOBUTEIbHBIN mponecc. KaTO,I[HBIC N aHOOHBIC IIPOLECCHI.

4.3 Koppo3sus memannos

OcHOBHBIE BU/IbI KOPPO3UU. DIESKTPOXUMHUECKAsT KOPPO3Hsl. 3aluTa METAILUIOB OT KOPPO3UHU.

5.3. Tembl 1 (pOopMBI 3aHATHI CEMHUHAPCKOI0 THIIA

YueOHBIM IIAHOM 10 JUCHUIITIMHE MPEAYCMOTPECHEI J'Ia60paTOpHBIe 3aHATHUA

Tpyno€MKoCTs, yac
No HaunmenoBanue pasnena dopma npose- Py 7 -
B JUCIATUTHHBI (MOYJIST) JICHUS 3aHATHS OYHas | 3a04Has
3a049Hast
Pasznen 1. Benenue B kype «Xumus» (tema
nabopaTopHas
1 |1.1.-1.2. ®ynnameHTanbHble MOHATUS U 3a- AGoTa 4 2 2
KOHBI XUMHUH. 3aKOH SKBHBAJICHTOB.) P
Pasznen 1. Beenenue B kypc «Xumus» (Tema:
naboparopHas
2 | 1.3. OcHOBHBIE KJIAaCCHI HEOPTaHHMYECKUX CO- AGoTa 4 2 3
enuHeHnid. KomriekcHble coeIMHEeHNUS. ) P
Pasnen 2. Crpoenue BemiectBa (Tema: 2.1.
CtpoeHue aroma U MepHOJUYEcKas CUCTEMa
xumuueckux saemeHToB J[.M.MenneneeBa. | nabopaTtopHas
3 4
Tema: 2.2. XuUMUYecKas CBS3b U CTPOEHHUE pabota
MPOCTHIX MOJIEKYI. 2.3. CTpOocHHE BEIIECTB B
KOHJICHCHPOBAHHOM COCTOSIHUH.)
Pazgen 3. BBeneHue B TEOPUIO XMMHUYECKUX
nabopaTopHas
4 | mpoueccoB (Tema: 3.1. DHepreTuka Xumuye- aGoTa 4 - -
CKHX TTPOIIECCOB. ) P
Paznen 3. BBeneHue B TEOPUI0 XMMHUYECKUX
npoueccoB (tema: 3.2. CkopocTh XuMmHue- | JlabopaTopHas
) 4
CKMX peakIuil M XHMHYECKOe paBHOBECHE. pabota
Karanutuueckue peakium.)
Paznen 3. BBeneHue B TEOPUI0 XMMHUYECKUX
nabopaTopHas
6 | mpomeccos (Tema: 3.3. PactBopsl. CuibHEIE U aGota 4 1 1
cyabble 31eKTpoauThl. IOHHbIE paBHOBECHSL.) P
Pazgen 3. BBeneHue B TEOPUIO XUMHUYECKUX
naboparopHas
7 | mponeccoB (tema: 3.3. PactBopbl. I'mapo- 4 1 1
pabota
J13.)
Paznen 4. DnexkTpoXMMHUYECKHE TPOLECCHI 1a60DATODHAS
8 | (tema: 4.1. OxucIuTeNbHO- 13)60T§ 4 2 3
BOCCTAHOBUTEJIbHBIE PEAKIIHH.) P
Paznen 4. DnexkTpoXMMHYECKHE IPOLECCHI
9 (trema: 4.2. I'anpBannveckue ameMeHThl. 4.3. | maboparopHas 9
DNEeKTpoaN3 pPacTBOPOB U paciuiaBoB; 4.4. pabota
Koppo3sust MmeTamios.)
Hroro: 34 8 10

10



5.4. leTajau3anusi CaMOCTOATEJbHONH padoThI

HanmenoBanme pasgciia

BI/I,Z[ CaMOCTOATEIIb-

TpynoemMKoCTh, 4ac

No . OYHasi | 3a04yHasi| OYHO-
JUCUHUTLITAHBI (MOTYJIs) HOU paboThI
3a04yHas
Paznen 1. BBenenue B kypc «XuMHs»
[ToaroroBka k ompo-
(rtema 1.1.-1.2. ®yHIameHTaJIbHbBIE
1 cyno Teme Jabopa- 5 9 8
MOHATHS U 3aKOHBI XUMHUH. 3aKOH K- .
TOPHOU PaOOTHI.
BHBAJICHTOB. )
Paznen 1. BBenenue B kypc «XuMHsI»
[ToaroroBka kK onmpocy
(tema: 1.3. OCHOBHBIE KJIACCHI HEOP-
2 " no Teme Jiaboparop- 4 8 7
raHuyeckux coenuHeHuil. Kommnekc- .
HOI paOOTHI.
HBIE COCJIMHEHUS. )
Paznen 2. CtpoeHue BeliecTBa [ToaroroBka Kk ompocy
(rema: 2.1. CTpoeHue aToMa W mepu- | IO TeMme Jiaboparop-
oluyeckass CUCTeMa XHMHUYECKUX | HO pabotbl. M3ydye-
3 | MIEMEHTOB J.M.MenzaeneeBa. Tema: | HU€ JIEKIIMOHHOTO Ma- 16 30 26
2.2. XuMu4eckasi CBSI3b U CTPOEHHUE | Tepuaia, JHUTepaTyp-
MpocThIX MOJIeKyd. 2.3. CTpoeHue | HbIX HCTOYHHUKOB B
BELIECTB B KOHJCHCHPOBAaHHOM CO- | COOTBETCTBUHU C TeMa-
CTOSTHHH. ) TUKOH.
[ToaroroBka kK ompocy
mo TeMe Jiaboparop-
Pa3znen 3. Benenue B Teoputo XuMu- | HOil paboTel. M3yue-
4 | MIECKHX TporeccoB HUE JIEKIIMIOHHOTO Ma- 4 8 6
(tema: 3.1. DHepreTMka XMMHUYECKUX | Tepuaia, JHTEpaTyp-
MIPOIIECCOB. ) HBIX HMCTOYHHUKOB B
COOTBETCTBUH C TeMa-
TUKOM.
Paznen 3. BBeneHnue B T€OpHIO XUMU-
YECKUX MPOIIECCOB [ToaroToBka K ornpocy
5 | (tema: 3.2. CkopocTh XMMHYECKHX | IO TeMe Jaboparop- 4 8 8
peakiuii 1 XMMHYECKOEe PaBHOBECHE. HOM pabOTHI.
Karanutnueckue peaximm.)
IToaroroBka k ompocy
Mo TeMe Jiaboparop-
Pa3znen 3. BeeneHue B TeOpUI0 XUMH- .
HOU paboTel. M3ydye-
AeciX Tipotieccon HUE JIEKIIMIOHHOTO Ma
6 | (rema: 3.3. PactBopnl. CuibHble U 5 10 9
Tepuana, JUTepaTyp-
ciabple 3neKkTponauThl. MoHHbBIE paB-
HBIX HCTOYHUKOB B
HOBECHSI.)
COOTBETCTBUU C T€Ma-
TUKOM.
ITonroroBka k ompocy
Mo TeMe Jiaboparop-
HOW paboTel. M3ydye-
Pasnen 3. Beenenue B TEOpHUIO XUMH- p i
HUE JIEKITMOHHOTO Ma-
7 | 4ecKux MpOIeCCOB TeDHANA.  IATEDAT 6 10 9
(tema: 3.3. PactBoOpsl. ['napomnus.) p ’ patyp
HBIX HCTOYHUKOB B
COOTBETCTBUU C T€Ma-
THKOM.
Pazgen 4. Dnexkrpoxumudeckue mnpo- | [lonroroeka k ompocy
8 |mecchr (tema: 4.1. OKHCITUTENBHO- | IO TeMe Jaboparop- 4 7 5

BOCCTAaHOBHUTCJIbHBIC peaKLII/II/I.)

HOU pabOTHI.

11




TpynoemMKocTb, yac
HaumenoBanue paznena Bup camocrositens-
Ne . OYHasl | 3a04Hasi| OYHO-
JTUCIUATITAHBI (MOTYJIS) HOH pabOoTHI
3a04Has
[ToaroroBka k onpocy
Pazgen 4. DnekrpoXxuMu4ecKue Mpo- | Mo Teme JadopaTop-
LECChI HOM paOoTsl. M3yue-
(Tema: 4.2. 'anpBaHUYECKHE DJIEMEH- | HUE JIEKIMOHHOTO Ma-

9 8 15 14
Tel. 4.3. DIEKTPONU3 pPAacTBOPOB U | TepHalia, JUTEpaTyp-
pacruiaBoB; 4.4. Koppo3us weran- | HBIX HCTOYHHMKOB B
JIOB.) COOTBETCTBUU C TeMa-

THUKOM.
N3ydyenne JeKUMOH-
[ToaroToBka K MpOMEKYTOUHOM HOTO - Matepuaja, Ji-
10 TepaTypHbIX  ucTo4- | 35,65 8,65 35,65
arrectanuu (3K3aMeHY)
HUKOB B  COOTBET-
CTBUU C TEMATUKOM.
W3ydyeHue neKIHUOH-
HOTO Marepuania, Ju-
11 | IlogroroBka KOHTPOJIBHOM pabOTHI TEpPaTypHBIX  HCTOY- - 19,85 -
HUKOB B  COOTBET-
CTBUU C TEMAaTUKOM.
HUroro: 91,65 133,5 127,65
6. [lepeyeHb y4eOHO-METOUYECKOT0 00ecTeYeHHsI 110 TUCIIHIITTHHE
OcHOBHAasl M JONOJTHUTEIbHAS JUTEPATypa
No T'on
ABTOp, HAMEHOBaHHE IIpumeuanue
n/ W30aHUS
OcHoBHas1 yueOHas IuTEpaTYpa

1 | l'enbdpman, M. U. Xumus : yue6nuk / M. U. I'ensdpman, B. 1.

KOctparoB. — 4-e¢ uzg. — Cankr-IletepOypr : Jlansp, 2022, — [ToTHOTEKCTOBBIIA
480 c. — ISBN 978-5-8114-0200-7. — TekcT : 37€KTpOHHBII // 2022 | AOCTYI NpH BXO-
Jlans : anexTpoHHO-0MOMMoTEeyHas cucrema. — URL: JI€ T10 JIOTHHY U
https://e.lanbook.com/book/210221 — Pesxum goctyna: Juis aB- naposo*

TOPH3. TIOJIB30BATEIICH.

2 | Kupunnos, B. B. Heopranuueckast xumusi. CBOICTBa 2JIEMEHTOB
u ux coenunenuii / B. B. Kupumios. — Cankr-IletepOypr : IToTHOTEKCTOBBIN
Jlanp, 2023. — 380 c. — ISBN 978-5-507-45825-7. — Texkcr : 0023 | AOCTYI NpH BXO-
AIIEKTPOHHBIHN // JIaHb : 2JIIEKTPOHHO-OMOIMOTEYHAs cCUCTeMa. — JIe TI0 JIOTUHY U
URL: https://e.lanbook.com/book/319325 — Pexxum gocryma: naposo™*

JUIs1 aBTOPH3. TOJIb30BaTEIICH.

3 | [TaBnos, H. H. O0m1as u HeopraHudeckasi XuMus : y4eOHUK TSt
By30B / H. H. IlaBnoB. — 4-e u3n., crep. — Cankr-IlerepOypr : [ToTHOTEKCTOBBIN
Jlanp, 2021. — 496 c. — ISBN 978-5-8114-8579-6. — Texkcr : 2021 | ACCTYN NpH BXO-
ANEKTPOHHBIN // JIaHb : 2IIEKTPOHHO-OMOIMOTEYHAs CHCTEMA. — Jie TI0 JIOTUHY U
URL: https://e.lanbook.com/book/177840 — Pexxum nocryna: naposo*

JUIs1 aBTOPH3. MOJIb30BaTEIIEH.

4 | KOctparos, B. I1. Xumus : yaue6Hoe nmocobue / B. I1. FOctpartos, 2021 | IHomHOTEKCTOBBIH
0. B. Canmumesa. — Kemeposo : KemI'VY, [6. 1.]. — YacTs 1 : JIOCTYTI TIPH BXOJIE
Teopernueckue ocHoBbI xumun: — 2021. — 283 c. — ISBN 978- II0 JIOTHHY U
5-8353-2864-2. — TeKcT : 31eKTpOHHBIH // JIaHb : 3JIeKTPOHHO- apoJro ™
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/253265 — Pexxum fgoctyma: ams aB-
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https://e.lanbook.com/book/210221
https://e.lanbook.com/book/319325
https://e.lanbook.com/book/177840
https://e.lanbook.com/book/253265

Ne ABTOp, HAMEHOBaHUE Ton [Ipumeuanue
/1 WU3IAHUS
TOPH3. II0JIb30BATEIICH.
S | OOmas u HeOpraHu4ecKas XUMus. DIEMEHThI TEOPHH, CIPABOY- [ 2012 46
HbIC JIaHHBIC, 3aJIaHUs JUIS CaMOCTOSATEIbHON paboThl [Tekcr] :
yueb. mocoOue Jjis CTYACHTOB BY30B JiecoTexH. nmpodws / b. I1.
Cepena [u ap.] ; noxa pexn.: b. I1. Cepensl, JI. C. Mono4yHuKkoBa ;
VYpail. roc. n1ecoTexH. yH-T. - 2-€¢ u3]., nepepad. u joi. - Exare-
punOypr : YIJITY, 2012. - 406 c.: ui. - buGmuorp.: c. 399. -
ISBN 9-785-94984-434-2
JlonmoiHuTebHAsE y4eOHasl JJuTEepaTypa
6 | Cmupnosa, T. B. Kparkuii kypc xumuu : yaue6Hoe ocodue / T.
B. CmupnoBa, A. C. CaxapoBa. — Cankrt-Ilerepoypr : [II'YIIC, [ToHOTEKCTOBBIM
2017. — 69 ¢. — ISBN 978-5-7641-1080-6. — Tekcr : aek- JOCTYII TPU BXO-
. .| 2017
TpoHHBIN // JIaHb : AneKTpOoHHO-O0MOMMoTeyHas cucrema. — URL: Jie TI0 JIOTUHY U
https://e.lanbook.com/book/111731 — Pesxkum gocTymna: yis aB- naposo*
TOPU3. MOJIb30BATENCH.
7 | Yrai, SI.A. OOmas n HeopranudecKas XMMHs: y4€OHUK UL CTY- | 2004 46
neHToB By30B / SI. A. Yraii. - U3x. 4-e, cTep. - MockBa: Beicmias
mkoina, 2004. - 527 c.: wi. - bubnuorp.: c. 519. - [Ipeam. ykas.: c.
520. - ISBN 5-06-003751-7
8 | Koposun, H.B. O6mas xumus [Tekcr]: yueOHUK 171 CTYAEHTOB | 2005 78
BY30B, OOYYalOIIMXCS MO TEXH. HAMpPaBJICHUSM M CIEHUATbHO-
ctam / H. B. KopoBun. - U3n. 6-e, ucnp. - Mocksa: Beicmas
mkona, 2005. - 557 c.: wn. - bubnuorp.: c. 546. - ISBN 5-06-
004403-3
9 | [IpakTuky™m 1O HeOpraHmueckoi xumuu / nox pea. A. @. Bopo- | 2004 60
oneBa, C. U. Jlpakuna. - U3x. 2-e, ctep., nepeneuarka ¢ u3f. 1984
r. - Mocksa: [Anbsiac], 2004. - 249 c.: mi. - ISBN 5-98535-001-0
10 | Bombxun, B. B. Ob6mas xumus: yue6Hoe nocodue: B 3 KHUTax /
B. B. Bonbxun. — Ilepmb: ITHUITY, [6. 1.]. — Kawura 1: OcHos- ITonHOTEKCTOBBINM
Hoit Kypc — 2006. — 464 c. — ISBN 5-88151-520-X. — TekcT: JOCTYII IPU BXOJIE
ANEKTPOHHBIN // JIaHb: ANEKTPOHHO-OMOIMOTEUHAS] CUCTEMA. — 2006 10 JIOTUHY U
URL.: https://e.lanbook.com/book/160944 Pexum moctyma: s naposo ™
ABTOPH3. IOJI30BATENIEH.
11 | Bonbxun, B. B. O6mas xumus: yue6Hoe nocodue: B 3 KHUrax /
B. B. Bonbxun. — Ilepms: ITHUITY, [6. r.]. — Knura 2: Cnenu- ITonHOTEKCTOBBINM
anbHbli Kypc — 2006. — 440 c. — ISBN 5-88151-521-8. — JOCTYII IIPU BXOJIE
Tekct: anexTpoHHblid// JIaHb: 3MEeKTPOHHO-OUOIMOTEYHAS CUCTE- 2006 10 JIOTUHY U
ma. — URL: https://e.lanbook.com/book/160945 Pexum mocty- napoiro*
na: JUIst aBTOPH3. MOJIb30BATEIICH.
12 | Bonbxun, B. B. OOmas xumus: yue6Hoe mocobue. — Ilepms:
[THUITY, [6. r.]. — Yacts 3: M30panusie riaasel — 2006. — 380 [TomHOTEKCTOBBII
c. — ISBN 5-88151-522-6. — Texkct: 31eKTpoHHBINH// JlaHb: JOCTYII IIPU BXOJIE
AIIEKTPOHHO-OUOIHOTEUHAs cucTema. — URL: 2006 T10 JIOTUHY U
https://e.lanbook.com/book/160943 Pexxum moctyma: uis aBTO- napoiro™
pH3. OJIB30BATENEN.
13 | Kapanerpsnn, M. X. O6mas u Heopranudeckas XuMus : Y4eOHUK | 2000 47

11t By30B / M. X. Kapaneresan, C. U. Jlpakun. - 4-e u3z., crep. -
Mocksa: Xumus, 2000. - 592 c.: wn. - ([{nsg BeICIIEH IIKOJBI). -
ISBN 5-7245-1130-4
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ABTOp, HaMMCHOBaHHC

T'on
W3IaHNS

[Ipumeuanue

14

Hekpacos, b.B. OcuHoBbl o60mieit xumun [Tekcr]: B 2 1. / b. B.
Hekpacos. - U3x. 4-e, crep. - Cankr-IleTepOypr; Mocksa; Kpac-
Hoxaap: Jlansb, 2003. - (YueOuuku it By30B. CrienuainbHas JIUTe-
paTypa).

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

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

2003

18
18

15

Cepena b. I1. Monnsie paBHOBECHsI B pacTBOpPax 3JEKTPOJIUTOB:
METO/[I. yKa3aHus AJis Ja0. 3aHSITHI CTYJIEHTOB OYHOM, OYHO-3204.
u 3a04. ¢popMm oOyuenwus / b. I1. Cepena [u ap.]; Ypan. roc. neco-
TexH. YH-T. - EkatepunOypr: YI'JITY, 2006. - 40 c.

2006

79

16

Hemupnoa JI. B. Kiaccel HEOpraHM4eCKUX BEILECTB: HOMEHKJIA-
Typa, Moxy4YeHue, cBorcTBa [Tekct] : MeToa. ykazaHus AJisd Jial.
3aHATUH JJIS CTY/IETOB OYHOHM, OYHO-3a04. M 3a04. (popm oOyde-
nus / JI. B. JlemunoBa [u ap.] ; Ypain. roc. recotexH. yH-T. - Exa-
tepunOypr: YI'JITY, 2007. - 45 c. - bubnuorp.: c. 45.

2007

122

21

Cepena b. I1. Ctpoenue aToma U MepUOJUUECKHIA 3aKOH : METO/I.
YKa3aHus IS J1a0. ¥ MPAKT. 3aHATHH CTYIEHTOB OYHOW WM 3a04.
(dopM 00yYeHHs 10 BCEM HAPABJICHUSM U CHECIMATBHOCTSIM 00Y-
yenus B YI'JITY / B. I1. Cepena [u np.] ; Ypall. roc. J€COTEXH.
yH-T. - Ekarepunoypr: YI'JITY, 2008. - 15 c. - bubnuorp.: c. 14.
Pexxum noctyna: https://elar.usfeu.ru/handle/123456789/55

2008

DJEeKTPOHHBIN apXUB

1146

17

[emumesa C. B. OxucnutenbHO-BOCCTAHOBUTEIbHBIE PEAKIUU:
METOJI. YKa3aHUs s 1a0. ¥ MpaKT. 3aHITHH IS CTYJICHTOB OY-
HOM W 3ao04. (opm oOyueHus HampasieHuid: 240100, 240400,
240500, 250000, 250300, 261201, 280200 / C. B. Lenumesa [u
ap.] ; Ypan. roc. necorexH. yH-T. - Ekarepunoypr: YI'JITY, 2009.
- 43 c¢. - bubmmorp.: c. 43. Pexum gocryna:
https://elar.usfeu.ru/handle/123456789/299

2009

DJEeKTPOHHBIN apXUB

/1128

18

l'onybeBa T. b. Karanutuueckue cucremsl B Kypce "Xumus':
METOJI. yKa3aHUs A ja0. M MpaKT. 3aHITUN IS CTYIEHTOB OY-
HOU U 3a04. popm oOyuenus / T. b. I'ony6esa, C. B. Ilenumiesa;
VYpai. roc. necotexH. yH-T. - ExatepunOypr : YIJITY, 2011. - 11
c. - bubnuorp.: c. 11. Pexxum JIOCTYyTIA:
https://elar.usfeu.ru/handle/123456789/206

2011

DNEeKTPOHHBIN apXyB

19

CapunkuHa, E. B. DHepreTrka v HarpaBlIeHHE XUMHUYECKUX Pe-
akmuii : yaeoHo-Meroanueckoe nmocooue / E. B. CaBunkuna, M.
H. JlaBeimoBa. — Mocksa : PTY MUPDA, 2022. — 85 ¢c. —
TekcT : aneKkTpoHHbIi // JIlaHb : 37eKTpOHHO-OMOIMOTEeYHAs CU-
crema. — URL: https://e.lanbook.com/book/256631 — Pexum
JOCTYTA: JIJIsl aBTOPH3. TOJIH30BaTEINEH.

2022

ITonHOTEKCTOBBIN
JOCTYT MPU BXOE
10 JIOTUHY U
naposo™*

20

Kupuinos, B. B. Heoprannueckas xumus. TeopeTnueckue 0CHO-
BbI: yueOHuUK 11t By30B / B. B. Kupunnos. — 2-e uzn., crep. —
Canxkr-IlerepOypr : Jlanp, 2021. — 352 ¢. — ISBN 978-5-8114-
8516-1. — Tekcr : anekTponHbIit // JIaHb : 3JEKTPOHHO-
oubimoteynas cuctema. — URL:
https://e.lanbook.com/book/176659 — Pexum moctyma: ajis aB-
TOPH3. TIOJIb30BATEIICH.

2021

TTonHOTEKCTOBBIM
JOCTYT MPHU BXOJE
10 JIOTUHY U
MapoIro™

*- Ipe’k/Ie YeM IMPONTH MO CChUIKE, HEOOXOAUMO BOUTH B CUCTEMY
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OYHKIIMOHUPOBAHUE AJICKTPOHHOU MH(GOPMAIIMOHHO-00pa30BaTEeIbHON Cpe/ibl 00€CTIeunBaeTCs CO-
OTBETCTBYIOIIMMHU CPEACTBAMHU HH(POPMAITMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA.

DJIeKTPOHHbIE OMOJIHOTEYHbIE CHCTEMbI
— 3JIEKTPOHHO-OUONMMOTeuHas cuctema «JIaHby;
— 3JICKTPOHHO-OMOIMOTeUHas cucTeMa «Y HUBEpCUTETCKast OMOIMOTeKa OHIAHY;
- HIIeKTPOHHAs 06pasoBaTebHas cucteMa «O6pazoBaTenbhas miatdopma FOPAWIT»
- yHuBepcaibHas 0a3a naHubix EastView(OOO «MBUCY).
CnpaBouHbie 1 HHGOPMALMOHHbIE CHCTEMbI
— cripaBo4Has npaBoBas cuctema «Koncynsrantllmoc» (http://www.consultant.ru/);
— crpaBo4HO-TipaBoBasi cuctema «Cucrtema 'TAPAHT». CBoOOAHBI JOCTYI (peXUM JOCTYyHa:
http://www.garant.ru/company/about/press/news/1332787/);
— IIporpaMMHasi cuctema Juisi OOHapyXeHHsSI TEKCTOBBIX 3aMMCTBOBAHMI B YYEOHBIX M HAyYHBIX
paborax «Antumnaruar. BY3» (URL: https://www.antiplagiat.ru/).
Ipodeccnonanbubie 0a3bl JAHHBIX
[Mpesunentckas oubmmoreka um. b.H. Enxpuuna. Pesxxum nocryma: https://www.prlib.ru/.
Hayunas snexrponnas 6ubianoreka elibrary. Pexxum gocrtyma: http://elibrary.ru/ .

=

no

OUL «dyHaamMeHTaIbHBIE OCHOBBI OMOTEXHOJOTHI». Aipec pecypcea: https://www.fbras.ru/
Bbuorexnonorndeckuii mopran. Ampec pecypca: http://bio-x.ru/

OomiectBo buorexnosnoros Poccun. Anpec pecypca: https://www.biorosinfo.ru/

NCBI. Aapec pecypcea: https://www.ncbi.nlm.nih.gov/

Labiotech.eu. Axpec pecypca: https://www.labiotech.eu/

Genetic Engineering & Biotechnology News. Axpec pecypca: https://www.genengnews.com/
baza naHHBIX 110 PapMaKoIOrHYecKoil 1 OMOTEXHUYECKOH HHIYCTPUH, HAYYHOMY 00OPYIOBAHHUIO U
T. 1. IMeeTcst kaTanor KHUT, CIIPaBOYHUKOB, )KyPHAJIOB U OrOJUIeTeHEH. Apec pecypcea:
http://www.chemindustry.com/index.html

10. Buomonekyna. Aapec pecypcea: https://biomolecula.ru/

11. Eco portal. Axpec pecypca: http://ecoportal.su/

12. eMolecules ITorck napopmarmu cpenu 6osee 8 MITH. XUMHUUECKHX COCTHHEHHI; €KEMECTIHBIN
OroJUIeTeHb; 0a3a JaHHBIX 110 UCCIEAOBAHUSIM B 00JIaCTH OpraHUYeCcKOr XUMUHU. AJpec pecypca:
https://www.emolecules.com/

13. Texuonoruyeckas miarpopma «buorex 2030». Aapec pecypcea: http://biotech2030.ru/

14. MexnaynaponHas pedepaTuBHas 0a3a JaHHBIX HayyHbIX n3gaHui Nature. Anpec pecypcea:
https://www.nature.com/siteindex

15. Caiit Poccrara ¢ 0a3amu TaHHBIX TI0 OTpaciisiM. Anpec pecypcea: https://rosstat.gov.ru/

16. baza nannbix cratuctuku EBpoctat. Anmpec pecypca: https://ec.europa.eu/eurostat/data/database
17. Oxpana Tpyna. HopmMaTuBHBIE TOKYMEHTHI TIO OXpaHe Tpyaa. AJpec pecypca:
https://www.znakcomplect.ru/404.php

18. Basa naHHbIX oduinanbHOM cTatucTuku P®. Anpec pecypca: https://www.fedstat.ru/

19. MexnaynapoaHas pedeparuBHas 0a3a qaHHBIX HAy9IHBIX n3nanui «Scientific Research Publishingy.
Agnpec pecypca: https://www.scirp.org/journal/

20. ChemDB Web Interface Index becrimatHbiii oHTaitH HHCTpYMEHTApH 10 XUMHHU. Tekyias Bepcust
COZIepKUT Oosiee 4 MITH. ONTUCAHUH coelMHEHM 1 OoJiee 8§ MITH. H30MepoB. Apec pecypcea:
http://cdb.ics.uci.edu/

21. ®opMmynbHBIN yKa3aTelb MPENapaTHBHBIX CHHTE30B OPraHMUECKUX COCMHEHHI. Ajpec pecypca:
http://www.orgsyn.narod.ru/

22. Ananutmueckast xumus B Poccun. Anpec pecypca: http://www.wssanalytchem.org/default.aspx
23. NIST Chemistry WebBook. Aapec pecypca: https://webbook.nist.gov/chemistry/

24. MUHUCTEPCTBO MPUPOTHBIX pecypcoB u skonoruu PD. Anpec pecypca: http://www.mnr.gov.ru/

©CON AW
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25. Pocnpupoananzop @enepanpHas ciy:kda 1mo Haa3opy B chepe npupoononb3oBanms. CtpaTernye-

ckas 1enb DenepanbHON CITY)OBI 110 HAA30py B chepe MPUPOIONOIL30BaHM — 00€CTIeUeHNEe IKOJIOTH-
YEeCKOH M SKOHOMHYECKOM Oe3omacHocTH PO, cobnrogenne paioHaabHOT0, HEIPEPHIBHOTO, HEUCTOIIHU-
TEJIBHOT0, YIKOJIOTUYECKU O€30M1aCHOT0 MPUPOIOIOIb30BAHMS, COXPAHEHHUE BCEX KOMIIOHEHTOB OKpYXKa-
IOIIEH Cpeibl OT Jerpajaluy ¥ YHHITOKEHUsA. Apec pecypea: https://rpn.gov.ru/

7. ®OH/I OLIEHOUYHBIX CPEJCTB /Il IPOBeeHUsI POMEKYTOYHOM aTTeCTAIUN
00yYAKOIIHUXCS 0 TUCIHIIJINHE

7.1. IlepeyeHb KOMIETEHIUH ¢ YKa3aHUEM 3TanoB ux GopMupoBaHusi
B Mpouecce 0CBOeHMsI 00Pa30BaTeJIbHOM NMPOrpaMMBbl

dopmupyembie KOMIETEHITUH Bun u popma xoHTposs

IIpoMe:KyTOYHBIH KOHTPOJIb: KOHTPOJIbHbBIE
BOIIPOCHI K DK3aAMEHY

Tekymuii KOHTPOJIb: OIIPOC, 3AIIUTA OT-
YETHBIX MaTEPHAJIOB I10 JIAOOpaTOPHOU pa-
00Te, KOHTPOJIbHAS PadoTa JIJIs 3a09HOM
(dhopMbI 00ydeHHs

OIIK-1 Cnoco0GeH wu3ydaTh, aHAIU3HPOBATH,
UCIIOJIb30BaTh OMOJIOTHYECKUE OOBEKTHI U IPOLIECCHI,
OCHOBBIBAsACh HAa 3aKOHAaX M 3aKOHOMCPHOCTAX Mare-
MaTHYECKUX, (DU3MYECKUX, XUMHUYCCKHX U OUOJIOrH-
YCCKHX HAYK U UX B3aMMOCBA3AX

7.2. Onucanue nNoKas3areJieil U KpUTepueB OLCHUBAHUS KOMIIETEHIMI HA Pa3JIMYHBIX dTanax
uX (popMupoBaHus, ONUCAHNE KA OLleHUBAHUS

Kpurtepun oneHMBaHHUA YCTHOT0 OTBETAa HA KOHTPOJIbHbIE BONPOCHI IK3aMeHa (IIPOMEKYTOY-
HbIil KOHTPOJIb (popmupoBanune komnerenuun OIK-1):

«5» (omauuno) — NaH NMOJHBIN, Pa3BEepHYTHI OTBET HA MOCTABJIEHHBIH BOMNPOC, [TOKa3aHa COBO-
KYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE, JOKa3aTEIbHO PACKPBITHl OCHOBHBIE TIOJIOKEHUS TEMBI; B OT-
BETE IPOCIICKHUBACTCS YeTKas CTPYKTYpa, JIOTMYecKas MOCJIEA0BaTeIbHOCTh, OTpaXkarollas CYIIHOCTb
pacKpbIBa€MbIX MOHATUMN, TEOpUH, ABJIeHUH. 3HaHHE 00 00BEKTE AEMOHCTpPHUpPYeTCs Ha (pOoHE MOHUMAaHUS
€ro B CHUCTEMe JJaHHOM HayKU U MEXAMCLUUIUIMHAPHBIX CBsi3el. OTBET U3JI0KEH JIUTEPaTYPHBIM S3BIKOM B
TEpMUHAX HayKH, IIOKa3aHa CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOYHSIOMIAE BOIIPOCHL;

«4» (xopowio) — NaH TOJHBIA, pa3BepHYTHI OTBET Ha MOCTABJICHHBIM BOMPOC, MOKA3aHO YMEHUE
BBIJICJIUTH CYIIECTBEHHBIE U HECYIECTBEHHBIC TIPU3HAKH, IPHUYUHHO-CIIEACTBEHHBIE CBsI3U. OTBET YETKO
CTPYKTYpUPOBaH, JIOTHUYEH, U3JI0KEH B TepMUHAaX HayKu. OJHAKO AOMYIIEHbl HE3HAYUTEIbHBIE OIINOKU
WJIA HeJIOYETHI, HCIIPABIICHHBIE 0aKalaBpOM C MTOMOIIBIO «HABOISIIINX) BOIPOCOB;

«3» (yooenemeopumenvrno) — NaH HENOJIHBIA OTBET, JIOTUKA U TOCIEI0BATEIbHOCTh U3JI0XKEHUS
UMEIOT CyIIeCTBEHHBIC HAapyIIeHUs. J[omymeHsl TpyOble OMMOKHU NP OMPEICICHNN CYIIIHOCTH PaCKPBI-
BaeMbIX MOHATUH, TEOPHH, SIBICHUI, BCIE€ACTBUE HETOHUMAHUs 0aKalaBpOM MX CYILECTBEHHBIX M HECy-
[IECTBEHHBIX MTPU3HAKOB U CBs3€il. B 0TBeTE OTCYTCTBYIOT BBIBOIBI. Y MEHUE PACKPHITH KOHKPETHBIE MTPO-
sBJICHUs 000OIIEHHBIX 3HAaHUI He Moka3aHo. PeueBoe oopmiieHne TpedyeT monpaBoK, KOPPEKIHUH;

«2» (HeyoosnemeopumenvHo) — OakalaBp JIEMOHCTPUPYET HE3HAHHME TEOPETUUYECKUX OCHOB
npeaMeTa, He yMeeT JieaTh apryMEHTHUPOBAaHHBIE BBIBOJBI M MPUBOAMTH MPUMEPHI, TOKA3bIBAeT ciaboe
BJIaJICHHE MOHOJIOTMYECKOW PEublo, HE BIIAJCET TCPMHUHOJIOTHEH, MPOSBISET OTCYTCTBHE JIOTUIHOCTH U
MOCJIeI0BATEIbHOCTH U3JI0KEHHUS, AeTaeT OIIMOKH, KOTOPbIE HE MOXKET UCIIPABUTH, JaKe MPU KOPPEKLIUU
MperoiaBaTesieM, OTKa3bIBaeTCs OTBEUaTh HA 3aHATHH.

Kpurepun oneHuBaHHsl opoca YyCTHOIO OTBeTa IO TeMe J1a0opaTopHOii padoThl (TeKyIMid
KOHTPOJb popmupoBanue kommnerenuun OIK-1):

«5» (omauuno): ONpoOC MPOHJIEH C MEPBOTO Pasa; JAaH MOJIHBIN, pa3BEpPHYTHII OTBET HA BCE 3ajaBae-
MBbI€ Mperno/iaBaTeiIeM BOMPOCH], TOKa3aHO 3HAHUE U MOHMMaHKe TeMbl. OOydaromuiics MpaBUIbHO OTBE-
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THUJI Ha BCC BOMNPOCHI IIPpU CAa4U€ KOJIJIOKBUYMA, 3HACT U IMOHUMACT XO/] BBIITIOJIHCHHUA HpeI[CTOHH_ICFI na60-
paTopHO# pabOTHI.

«4» (xopowio): onpoc MPOHAEH CO BTOPOH MOMBITKK; AaH MOJIHBIN OTBET Ha BCE 3aJaBaeMble Mpe-
noJlaBaTesieM BOIPOCHI, TIOKa3aHO 3HAHWE U TIOHMMaHue TeMbl. OOyUaronuiics Mpyu cade KOUIOKBUyMa
MMpaBUJILHO OTBCTUJI HA BCC BOIPOCHI KOJUIOKBHMYMA C MMOMOLIBIO MPCTIOAABATCIIA, 3HACT U MIOHHUMACT X0/
BBITOJIHEHUS MIPEJICTOSAIICH J1a00paTOpHO paboTHI.

«3» (yoosnemsopumenvbHo): ONPOC MPOHIEH C TPEThEH MONBITKU; TaHBl OTBETHI HA MOJIOBUHY 33/1a-
BaeMbIX IPEIOIaBaTEeIeM BOIPOCOB, MMOKA3aHO 3HAHUE OCHOBHBIX MOHSITHH TEMbI, BHIHECEHHOW Ha KOJI-
JIOKBUYM. B OTBEeTE CTYIEHTOB OTCYTCTBYIOT BBIBOJbL. YMEHHME PACKPBITH KOHKPETHBIE IIPOSIBICHMS
0000IIEHHBIX 3HAHWI He MokazaHo OOyyaromMiics MpH cllaye KOJUIOKBUYMa MPAaBUJIBHO OTBETHI Ha
OOJIBILITYIO YaCTh 3a/1aBa€MBIX BOIIPOCOB, OJHAKO, peueBoe odopmiieHHE TPeOyeT MONpaBOK, KOPPEKLIUY;
CTY/ICHT 3HA€T XOJI BBITIOJIHEHUS MPEJICTOANICH J1a00opaTopHOil paboTHI.

«2» (HeyoosnemeopumenbHo) — OOyUYAIONIMIICS HE 3HAeT OCHOB TEMBI, HE CIIOCOOCH NienaTh apry-
MEHTHPOBAaHHBIC BBHIBOJBI M TPUBOJUTH NMPUMEPHI, TIOKa3bIBACT cllaboe BiaJCcHHE MOHOJOTHYECKOW pe-
YbIO, HEC BJIaACCT TepMI/IHOJIOFHGfI, MMPOSABJIACT OTCYTCTBUC JIOTUYHOCTHU U MOCICAOBATCIBHOCTU HU3JI0XKC-
HUSI, JIeaeT OMKMOKH, KOTOPhIE HE MOXKET MCIIPABUTh, aKe IPU KOPPEKIUH MPETIOAaBaTeIeM, OTKa3bIBa-
€TCA OTBCYATh Ha BOIIPOCHI. O6yqa101u1/117lc;[ HC CMOI' OTBCTUTH AAXXC Ha IMOJIOBUHY 3aaHHBIX €MY BOIIPO-
COB, HE 3HAET X0/JIa MPOBEJCHUS NIPEACTOSIIEH 1a00paTOPHOH paObOTHI.

Kpurepun ouneHnBaHHMs BbINOJHEHHUS JA00PATOPHBIX PadoT M 3alIUTHI OTYeTa (TEeKYyLIWH
KOHTPOJb popmupoBanue kommnereHuun OIK-1):

«5» (omauuno): paboTa BBINOJIHEHA B CPOK; 0OPMIICHHE U COJIepKaTeIbHAs YacTh oT4yeTa 00pas-
LIOBbI€; PabOTa BBINOJIHEHA CAMOCTOSTENBHO; MPUCYTCTBYIOT COOCTBEHHbIE 0000ILEHHs, 3aKIIOUEHUS U
BBIBOIbI. O0yYaromuiics MpaBMUIIbHO OTBETHII HA BCE BOMIPOCHI MTPH 3aIIUTE OTYETHBIM MAaTEPHAIIOB.

«4» (xopowo): paboTa BBINOJHEHA B CPOK; B O(DOPMIIEHUU OTYETA U €ro COJAEepXKATeIbHON YacTH
HEeT rpyObIx ommOOK; paboTa BEHIMOJIHEHA CAMOCTOSITENFHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000IICHNS,
3aKJIFOYEeHUs U BbIBOABI. OOyyaromuiics Mpy 3alUTe OTYETHBIM MaTepHalioB IPABUIBLHO OTBETUII HAa BCE
BOTIPOCHI C TIOMOIIBIO TIPENoIaBaTelIsl.

«3» (yooenemeopumenvro): paboTa BBIIOJIHEHA C HApYLIEHWEM Ipaduka; B 0pOpMIECHHH, COIEp-
KaTeJIbHON YacTW OTYeTa eCTh HEJAOCTATKH; PadOoTa BHIMIOJIHEHA CaMOCTOSITEIBHO, NMPHCYTCTBYIOT COO-
cTBeHHbIe 00001eHns1. O0yyaromuiics Mpy 3alUTe OTYETHBIM MaTepUaIOB OTBETUII HE Ha BCE BOIIPOCHI.

«2» (neyoosnemeopumenbro): opopMiieHne pabOTHl HE COOTBETCTBYET TPEOOBAHUSM; OTCYTCTBYIOT
WIN c/ieNlaHbl HepaBWIbHBIE BBIBOJIBI M 0000m1eHus. OOyyaromuiicss He CMOT 3alllUTUTh OTYETHbBIE MaTe-
pHAIIBI ¥ TIOSICHATH TIPE/ICTABICHHBIC TaHHBIC.

Kpurepun oneHMBaHUS KOHTPOJBLHBIX PadoT 1Jsi 3204HOH (opmbl 00y4deHHUsi, (TeKyLIUH
KOHTPOJb ¢popmupoBanus komnerenumii OITK-1):

«5» (omnuuno): — paboTa BBHIIOJIHEHA B CPOK; 0OpMIIEHHE, CTPYKTYpa U CTHIJIb PabOThl 00pas-
IIOBbIE; pab0Ta BBIMIOJHEHA CAMOCTOSTEIBHO; MPUCYTCTBYIOT COOCTBEHHBIE 00OOIIEHUs, 3aKIIOUCHUS U
BbIBOIbI. O0yyaroImuiics MpaBUJIbHO OTBETHII HA BCE BOIIPOCHI IIPHU 3aIIUTE KOHTPOIBHON paboThI.

«4» (xopowio): — paboTa BBIIIOJIHEHA B CPOK; B OPOPMIIEHUH, CTPYKTYpE U CTUJIE padOTHI HET IPy-
ObIX OIIMOOK; paboTa BHIMOIHEHA CAMOCTOSATENIBHO; IPUCYTCTBYIOT COOCTBEHHBIE 0000IIEHMS, 3aKITI0Ue-
HUs U BbIBOJbI. OOyuaromuiics npu 3amure paboThl MPaBUIIBHO OTBETUJI HA BCE BOMPOCHI C MOMOIIBIO
nperno/iaBaTess.

«3» (yooenemsopumenvro): — paboTa BBIINOIHEHA C HapyllleHueM rpaduka; B ohopMiIeHUH, CTPYK-
Type U CTUJIe pabOThl €CTh HEJOCTATKU; paboTa BBINOJIHEHA CAMOCTOSATEIBHO, TPUCYTCTBYIOT COOCTBEH-
HbIe 000011IeHNS.

«2» (neyooeremeopumenvho): — odopmieHre pabOThl HE COOTBETCTBYET TpPeOOBaHMSAM; OTCYT-
CTBYIOT WJIHM CJI€TaHbl HETIPaBHJIbHBIC BBIBOJBI M 0000mIeHUs1. OOydaromuiicss He OTBETHI Ha BOMPOCHI
IIPU 3alMTe pabOTHI.
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7.3. Tunosbie KOHTPOJIbHBIC 3a1aHUA WM HHbIC MaTepHaJIbl, HCOﬁXO}lI/IMLIe AJIA OHEHKH

3HAHUI, yMEeHUIl, HABBIKOB U (WJIH) ONBITA JeATEJbHOCTH, XaPAKTEPU3YOIIMX ITanbl popMUpoBa-
HHMSl KOMIIETEeHIUI1 B Mpolecce 0CBOECHNsI 00Pa30BaTe/bHOI MPOrpaMMbl

N

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

22.

23.

24,

Bonpocskl k 3k3aMeHy (IPOMEKYTOUHBIN KOHTPOJIb)

ATOMHO-MOJIEKYJIIPHOE yUEHHE. XUMUUYECKHE AIEMEHTHI U NPOCThIE BELIECTBA. 3aKOH ABOrajpo
Y 3aKOH 3KBHUBAJICHTOB.

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

J{BolicTBeHHas npupoja ceeta. KopnyckynsipHO-BOJTHOBOM nyanu3M. ¥YpaBHeHue ae-bpoitns. [lo-
HSATHE O KBaHTOBOW MexaHuKke. YpaBHeHue lllpenunrepa. CoiictBa BoiaHOBOM (yHKIMU. COOT-
HOIIICHHE HeompeaeneHHocTel [ eiizendepra.

KBaHTOBO-MeXxaHHUECKOE OOBSICHEHHE CTpoeHHe aToMa. KBaHTOBBbIE uMcia, MX (U3NYECKUN
cMbICi. AToMHBIE opOuTanu. OmnHodneKTpoHHbIe aToMbl. [Ipunamun Ilaynu, npaBuno Xynnaa. Ilo-
CJIEI0BATEIBbHOCTb SHEPIrETUUECKUX YPOBHEW B MHOT03JIEKTPOHHBIX aTOMaXx.

CoBpemennbie popmynupoBku [leproguueckoro 3akona. CTpyKTypa MepUOAUYECKON CHUCTEMBI.
W3MeHeHne CBOICTB 3JIEMEHTOB B MEPUOJMYECKOHN cucTeMe (BEpTUKaJIbHAas U TOPU3OHTAJIbHAsS
MEPUOAUYHOCTD).

[Teproanyeckas cuctemMa U ee CBsi3b CO CTpoeHreM aToMoB. [IpaBmino Kneukosckoro. S-, p-, d-, u
f- amemMeHTHI.

Panuychkl aTOMOB M UX W3MEHEHUE B IepHoJax U noarpynnax. MoHHele paanycsl 1 3aBUCUMOCTb
UX OT 3JIEKTPOHHOT'O CTPOEHHUS U CTENEHU OKHUCIIECHHs. MI3MEeHEeHHEe KHCIIOTHO-OCHOBHBIX CBOMCTB
COEIMHEHUH 110 IEPUO/IaM U TPYIIIaM.

HcTopust pa3BUTHA 3IEKTPOHHBIX MPEACTAaBICHUN 0 XuMHUuecKoil cBs3u (Teopus Koccens u Jlbio-
uca). oHHas v KOBaJI€HTHas CBS3H.

HamnpaBneHHOCTh M HAChIILIAEMOCTh KOBaJEHTHOU cBsi3u. [lonsipHas koBaneHTHas cBs3b. [lonspu-
3yeMOCTb.

HNoHHas cBA3b Kak KpalHWUM Cilydall MOJIIPHOW KOBAJIEHTOM CBsA3W. HeHarpaBiieHHOCTh UM HEHa-
CBHIIIAEMOCTh HOHHOM CBSI3H.

KpuBas noreHumanbHON 3HEpruu Mosekyia. OCHOBHBIE MOJIOKEHUS METO/A BAJIECHTHBIX CBSI3EH.
BaneHTHOCTH aTOMOB 3JIEMEHTOB C MTO3ULIMU METO/A BaJIEHTHBIX CBSI3EH.

Teopust ruOpuauzanuu. 3arnoiHeHue THOPUAHBIX opOUTaNell HeMOJeNCHHBIMU MapaMy 3JIEKTPO-
HOB.

OO0pa3oBaHue KpaTHBIX CBSA3EH G- U T — CBSI3H, UX 0cOOeHHOCTH. OOBSICHEHNE CTPOCHUE MOJIEKY
N2 u C2Hs; CH4, NH3, H20.

XapakTepuCTUKN XUMHYECKOU CBSI3U: ITTMHA U SHEPTUsl, BAJICHTHBIA yToJ1.

OcHoBHbIE NOJOXKEHUS MeToAa MoseKysipHbIX opouTaneit (MO JIKAO). ®opma paznuunsix MO.
MO nByXaTOMHBIX MOJEKYJ 3JIEMEHTOB BTOporo mnepuoga. OObsICHEHHE MarHUTHBIX CBOMCTB
JIBYyXaTOMHBIX YaCTHII.

MO nByxaTOMHBIX MOJIEKYJI aTOMOB IIepBoro nepuoja. [lopsnok caasu.

JloHOpHO-aK1enTopHas cBs3b. BoopoaHas CBA3b.

XKunkoe cocrossHue. BausiHue BOJOPOIHOM CBSI3M HA CBOMCTBA )KMJIKOCTH.

Pa30aBneHHbIe pacTBOPHI HEANEKTPOIUTOB. OcMoTHUECKOE aBieHue. Y paBHeHue Bant-I'odda.
JlaBneHue HACHIIIEHHOTO Mapa HaJ pacTBOpoM. 3akoH Payns. Temneparypbl KUTIEHUS U KpUCTaJ-
nuzanun. Kprockomust v 50yITHOCKOTHSI.

Teopus anexTponuTrueckoil gucconuanuu Appenunyca. Poib pactBopurens B mpolecce pacmnajia
AIIEKTPOJINTA HA MOHBL. JlM3JeKTpruecKkas MPOHUIIAEMOCTh U MOHU3UPYIOLIasi CIOCOOHOCTh pac-
TBOPUTETIS.

Cnabble U cuibHbIE 3JEKTPOIUTHI. CTENeHb TUCCOLUALUU U €€ CBSI3b C M30TOHUYECKUM Kod(du-
LUEHTOM.

3akoH JeiicTBUs Macc U pacTBopbl. KoHcTaHTa qucconuanuu cinadblX 3IEKTPOIUTOB. 3aKOH pas-
6aBnenust OcTBasibja. BiusiHME OJHOMMEHHOTO MOHA Ha JUCCOLHMAIMIO CIa0Oro 3JIEKTPOJIHTA.
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25.
26.
27.
28.
29.
30.
31.
32.

33.

34.

35.
36.

37.
38.

39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.

52.

CrynenuaTasi JUCCOLMAITUSI.

CocrostHue JEKTPOJIUTOB B pacTBOpe. MOHBI U HEIMCCOMUPOBAaHHBIE MOJIEKYIbl. Koaddunnent
akTuBHOCTH. [ToHATHE 00 MOHHOM CHIIE pacTBOpA.

HNonnbie peakuuu. Y CIOBHS CMEILICHUSI MOHHOTO paBHOBecuUs. [Ipon3BeneHrne pacTBOPUMOCTH.
DIeKTpOoNIMTHYECKas IUCCOLUALIMS MOJIEKYH Boibl. MloHHOE mTpou3BeiIeHrEe BOIBI.

Bomopoansriii moka3zarens. CriocoObl onpenenenns pH. KucioTHo-ocHOBHBIE HHIMKATOPBI.
I'maponus. Crenenb rujpoiusa, €e 3aBUCMMOCTh OT KOHIEHTpaluH, Temneparypbl. KoHncranrta
TUJIPOJIN3A.

Pasnuunsle cnydau rugpoinnsa. [Ipumepsr.

CoBpemMeHHbIEC TEOPUU KUCIOT U OCHOBaHUM.

Baxkueilinme OKHUCIMTEIN U BOCCTAHOBUTENH. VI3MEHEHHE OKHCIUTEIHHO-BOCCTAHOBHTCILHBIX
CBOICTB AJIEMEHTOB B NIEpUOJAX U MOATPYIIIaX.

CocraBiieHHE YpaBHEHHI OKHCIUTEIBHO-BOCCTAHOBUTEILHBIX peakuuid. Kmaccudukanus okuc-
JIUTEJIbHO-BOCCTAaHOBUTEIIbHBIX pEeAKIUi. BhlunCiieHEe XUMUYECKUX SKBUBAJICHTOB OKUCIUTEIIS U
BOCCTAHOBUTEIIS.

Bnusinue temmepaTypbl, KOHUEHTpAlMd PEareHTOB, UX MPUPOAbI, CPEAbl U APYTUX YCIOBHHM Ha
MPOTEKAHUE OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX MpoueccoB. YpaBHenuss Hepucra. Mcnosb3oBa-
HUE TaOJIMI] OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX TTOTCHITMAIOB ISl PEIICHHUS BOIIPOCa O BO3MOXK-
HOCTH TIPOTEKAHUS PEAKIUU.

CocTtaB KOMIUIEKCHBIX coequHeHn. CTpOeHHE KOMILJIEKCHBIX coeuHeHu. N3omepus.
TepmoauHaMuueckasi CUCTEMa. 3aKOH COXPAHEHHS SHEPruu. BHYTpEHHsISI SHEPTUs U SHTAJBIIUS.
DK30- ¥ 3HI0TEPMHUYECKUE PEaKIUU. TepMOXUMUYECKHE YPaBHEHUS.

3akon ['ecca u cineactus u3 Hero. [Ipumepsr.

OHranbnus o0pa3oBanus. CTaHIapTHBIC COCTOSHUS BemiecTB. CTaHIapTHas SHTAJIbIHS 00pa3o-
BaHUS U CTOPAHMUS.

Makpo- 1 Mmukpococtosinus. BepositHocTs coctosiHus. [lonstre 06 sHTponuu. CtaHaapTHAs DH-
Tponusi. VI3MeHeHne SHTPONUH B Pa3IMYHbBIX MPOIECCaX.

[Tonstue 06 sHeprum I'mGOca, ee U3MEHEHUH KaK MEpPbl PEaKIIMOHHOW crocoOHocTH. Kputepuii
COMOIIPOU3BOJILHOCTH MIPOLIECCOB B CUCTEMAX.

OOpatumble U HEOOpaTUMBbIE MpoIlecchl. [ OMOreHHBIe U TeTeporeHHble paBHOBecusa. KoHcTanTa
paBHOBECHSI B TOMOT€HHBIX U T€TEPOTEHHBIX CHCTEMaX.

Koncranra paBHOBecus. CBsi3b KOHCTAHTBl PAaBHOBECHS CO CTaHAAPTHBIM M3MEHEHHEM SHEPTHUU
I'ub6ca.

[Ipunuun Jle-Illarense. BiusiHue temmnepaTypsl, AaBI€HUS U KOHIIEHTPALMM PEAreéHTOB Ha paB-
HOBECHE.

DneMeHTapHble U HedneMeHTapHble peakiuu. Kmaccuduxamms peakmuii. CKOpOCTh peakiuii B
TOMOTEHHBIX U T€TEPOTCHHBIX CUCTEMAX.

@®akTophl, BIUAIOIINE HA CKOPOCTh PEAKIUHU. 3aKOH JIelcTBUS Macc. KoHCTaHTa CKOPOCTH.
MonexkynsapHOCTh ¥ IOPAIOK peakiuu. [Topsigok HedTeMEHTapHBIX PEaKIIHA.

3aBUCHUMOCTH CKOPOCTH peaklluu OT TeMreparypsl. [loHsaTHe 00 akTHBHOM KOMILIIEKce. DHEprus U
SHTPOIIHS AKTUBAIIHIH.

OO6mue cBoiicTBa pacTBOpoB. PacTBOphl Kak MHOTOKOMIIOHEHTHBIE cucTeMbl. Kiaccuduxarms
JIBYXKOMIIOHEHTHBIX pacTBOpoB. [Iporieccrl, compoBoxaatomue odpazoBanue pactBopoB. Colib-
BaTaIus.

Paznuanbie BUIBI BRIpaXEHUST KOHIICHTPAIIMUA PACTBOPOB U UX B3aMMHBIC ITEPECUETHI.
3aKOHOMEPHOCTU PACTBOPUMOCTH Ta30B B )KUAKOCTSX. 3akoH ['enpu. BnusiHue Ha pacTBOPUMOCTD
TIPUPOJIBI BEMIECTB, TEMIIEPATYPHI, JABJICHUS. 3aKOH paCIpeIeIICHHUS.

Homenknatypa v OCHOBHBIE THITBI KOMIUIEKCHBIX coeAnHEeHUN. Knaccudukaius KOMIUIEKCOB 1O
BHTY KOOPJUHUPYEMBIX JINTAH/IOB.

KBanTOBO-MexaHuYeckre Teopuru 0Opa30BaHUSI KOMIUIEKCHBIX COEAMHEHUN. METo]] BaJEeHTHBIX
cBs3eil. [lonsiTie 0 TeOpUM KPUCTALNTUYECKOTO MOJIS.
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53. MoHu3anus KOMIUIEKCHBIX COSIMHEHH B pacTBope. KOHCTaHTa HOHM3AIUK KOMILIEKCHOTO HOHA.
XenaTtHblil 3 dekT. TpaHc-BaUIHUE.

94. DNeKTpOXUMHUYECKUN psAJl HANpsoKeHU MetawioB. [ansBanuuyeckue anemMeHTsl. DJIC ranbBaHu-
YEeCKOT0 3JIEMEHTA.

55. DNEKTpoIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEINBHBIN Npouecc. 3akoHbl Papanes. [Ipaktuueckoe
3HAYEHHUE DJIEKTPOIH3A.

56. DIEKTPOIN3 PacIUIaBOB M BOAHBIX PACTBOPOB AJIEKTPOIHUTOB.

57. Koppo3sus meramuioB. MeTobl 3alIUThl OT KOPPO3UU.

Buner (o6pazey) k 3x3ameHy (IPOMEKYTOYHBIH KOHTPOJIb)

1. HazoBure koMIuiekcHble coeauHenus. Mcnonb3ys BennuuHy Kiecr, paccuuTaiiTe KOHIEHTpa-
[0 MOHa—KOMIUIEKCO00pa30BaTelis U JIMTaHAa IOJYEPKHYTOr0 KOMIUIEKCHOTO coequHeHus B ero 0,1 M
pacTBope, a TaKXKe CTEeNEHb AUCCOLUAIMHA KOMIUIEKCHOI'O HOHA!

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

2. MaccoBblii coctaB MeiHOTO Komuenana (B %): Cu — 34,64; Fe — 30,42; S — 34,94. YcranoBute
XUMHYECKYIO (POPMYITY TaHHOTO COSAMHEHUSI.

3. CocraBbTe HOHHBIC M MOJICKYJISIpHBIC ypaBHeHHs ruapousa conu NiCly. Paccuuraiite mis Hee
K., crenens ruaponusa h u suauenne pH B 0,01 M pactBope.

4. Beruuciante Maccy BOJbI U PACTBOPSIEMOTO BEIIECTBA (B T), KOTOPBIE IOTPEOYIOTCS VISl IIPUTO-
toBnenus 1 1 8%-uoro pactBopa NasAsOs (mmotaocTs npu 17 °C 1089,2 xr/md).

5. MeTo/10M MOHHO-3JIEKTPOHHOTO OasiaHca (METOJOM MOJdypeakiuil) 3akoHunTe ypapHeHue OBP.
PaccuuTaiite 3/IC 1 BBISCHUTE, MOXKET JIM 3T PEAKIIHS IPOTEKATh CAMOIIPOU3BOJIHLHO

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

6. Beruucnute cuiy TOKa IpH 3JIEKTPOJIM3€ BOJHOTO pacTBOpa cyib(ara HaTpus, eciau 3a 1 4 npo-
1ecca CyMMapHbIi 00bEM BBLAECTUBLINXCS Ta3000pa3HbIX MPOAYKTOB aHOJHOM M KaTOJHOW MOJypeakLuii
coctaBui 5,64 1 (H.y.). KakoBa npu 3ToM Macca pa3nioKuBIIEHCs BObI?

Bonpockl k onpocy nmo Temam JIabopaTOpHBIX padoT (npumepst) (TeKyIIud KOHTPOJIb)

Pazgen 1. rema 1.1.-1.2. JTaGoparopHnas padota Nel
«Ornpenenenne SKBUBAJIEHTHON MAacChl HEU3BECTHOIO METAILIIA»

1.®opMyIMpoBKa 3aKOHA COXPAaHEHUS MacChl M SHEPTUHU, €T0 MATEMAaTUUYECKOE BBIPAKEHUE.

2.®DopMyIHpOBKa 3aKOHA COXPAHEHUSI MaCCHhl.

3.®@opMyIMpOBKa 3aKOHA MIOCTOSIHCTBA COCTABA.

4.®DopMynHpOBKa 3aKOHA KPaTHBIX OTHOLIEHUH.

5.@opMynupoOBKa 3aKOHA SKBUBAJIEHTOB, €T0 MaTEMaTHYECKOE BBIPAKECHHUE.

6.01peneneHye MOHATHIL: MOJIb BEILIECTBA, OTHOCUTEIbHAS MOJIEKYJsIpHAsl Macca, MOJIsipHasi Macca.

7.0npeneneHue MOHATHIA: AKBUBAJIEHT 3JIEMEHTA, MOJIApHas Macca >KBUBAJIEHTa, Gopmyna s
pacuera MOJISIPHON MacChl KBUBAJICHTA 3JI€MEHTA.

8.0OmnpeneneHre NOHATHIA: SKBUBAJIECHT BEIIECTBA, MOJSIPHBIA 00bEM HKBUBAJIEHTA rasa.

9.®opMynbl AJ1 pacyeTa MOJIIPHOW MacChl SKBUBAJIEHTAa OCHOBHBIX (UETHIPEX) KJIACCOB HEOPraHU-
YECKUX COEIMHEHUM.

10.®opmynupoBka 3akoHa ABOTaapo, CMBICI U BEIMYMHA YUCIa ABOTaapo.

11.®opmynupoBKa IByX CIEICTBUN U3 3aKOHAa ABOrajpo.

12.06beM, 3aHMMaeMbli JTIOOBIM T'a30M MPU HOPMAJbHBIX YCIOBUAX (H.y.). [IpuBectu 3HaueHus
TaBJIEHUA U TemnepaTypsl pH H.y. B cuctemax CU u CI'CE.

13.Marematuyeckoe BbIpakeHHEe 00bEeIMHEHHOT0 ra30BOro 3akoHa (ypaBHeHus KnaneipoHa).

14 Maremarnueckas 3anuchk ypaBHeHus: MeneneeBa — Knaneiipona.
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15.I1onsiTHE MapUUaIbHOTO AABJICHUS ra3a. 3aKOH MapluaibHbIX AaBieHUH JanbToHa.
16. BemectBo coctout u3 meau u cepbl. 3 0,667 T aToro Bemecrsa nosydero 0,556 r okcuma me-
mu(1l). Berauenure MaccoBYIO JIOJIIO MEU B BEIIECTBE U HAAUTE ero GopMyiy.

Pa3nex 1. rema: 1.3. JlJaboparopnas padota No2
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX COeTUHEHHH. KOMIUIEKCHBIE COSIMHEHUSD

1.IlonsiTrie XUMHUYECKH 371eMeHT. UTO 03HavaeT 3anuch lﬂ' Ru?

2.IlepedncianTe CUMBOJIBI DJIEMEHTOB, Ha3bIBAEMBIX IIEJIOYHBIEC AJIEMEHTHI.

3.IlepeuncinuTe CUMBOIIBI JIEMEHTOB, HA3bIBAEMBIX TaJIOTCHAMH.

4.IlepedncianTe CUMBOJIBI AJIEMEHTOB, HA3bIBAEMBIX I1€JI0YHO-3EMENbHBIMH.

5.Kakue 3meMeHTsI Ha3bIBAIOT HeMeTalutaMu. [IpuBennTe Bce UCKITIOYCHHS U3 CPOPMYTUPOBAHHOTO
MpaBuUIa.

6.Kakue aneMeHTHl Ha3bIBaIOT MeTayiamu. lIpuBenuTe Bce MCKIIOUEHUST U3 CHOPMYIUPOBAHHOTO
MpaBuUIa.

7.[aiite onpenenenue okcuaoB. KakoBa cTeneHb OKUCIEHUS 00pa3yIOLIEro OKCUJ 3JIEMEHTA B HU-
e npuBeaeHHbIX okcuaax: Cro07, TiO2, H202, KO2? Ha3oBuTe 3TH OKCHIBI, IPUBEIUTE UX IpadUuecKue
bopmyIbI.

8.JlaiiTe onpeneneHnss OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HecolleoOpa3yromux okcuaoB. [Ipu-
BEIUTE I10 JIBa MPUMEPaA KXKIO0T0 TUTIAa OKCHIOB. [IpuBenuTe ux rpadudeckre GopmyIibl.

9.[aiite onpeneneHre OCHOBAHUM C TOUKH 3PEHHS TEOPUH AIIEKTPOIUTUUECKON Tucconuanuu. Yto
HA3BIBACTCS KUCJIIOTHOCTHIO OCHOBaHMI? Kakre OCHOBaHUS HA3BIBAIOTCS IIETOYaMU?

10./laiiTe ompenereHre KUCIOT C TOYKH 3PEHHUS TECOPUH SIEKTPOIUTUYECKON nuccounanuu. Uto
HA3BIBAETCS OCHOBHOCTHIO KHcoT? [IpuBeaure mo oJHOMY MPUMEPY KHCIOPOJCOACPKANUX M OecKuc-
JIOPOJIHBIX KUCTIOT, JalTe UX CUCTEMATHYECKOE U TPAJIULIMOHHOE HA3BaHUS.

11.JaiiTe onpeneneHue CPeIHUX COJICH C TOUKU 3PEHUS TEOPUH AICKTPOITUTHUECKOM U CCOIHAIIH.
UeM OTIMYArOTCS OT HUX KUCIbIe U OCHOBHBIE conu? [IpuBeauTe mo aBa mpuMepa KHCIBIX M OCHOBHBIX
coyeid, HazoBuTe uX. [IpuBeauTe MX rpadudeckrue GopMyIIb.

12.J1aiiTu onpeneneHue IBOMHBIX M CMEIIaHHBIX coneil. [IpuBeaute mo 1Ba mpuMepa Ka>kaoro TUIa
3THUX coJiel 1 Ha3oBuTe uX. [IpuBeauTe ux rpaduueckue GoOpMyIIb.

13.Jlaiite ompeneneHue MoHATHS rpaduueckoit popmynsl coenunenus. [IpuBeaure rpaduyeckue
dopmyiel coequaenwuit: VOSOs, CrOHSO3, HBrOz, CaHPO4. K kakuMm kiaccaMm OTHOCSATCS 9TH COCIH-
HEHUs, aliTe UX TPaJUIIMOHHbIC Ha3BaHUS.

14.[laiiTe onpeneneHue MOHATUS CTETICHh OKUCIICHUS JIEMEHTa B CO€IMHEHMH. Paccumraiite cTe-
MeH OKUCIIeHHs neMeHToB B coemuuennsx KoCro07, HaPOs, SiOs%, Cr2(SO4)3, maiite ux TpaaUIUOH-
HbIC HA3BAHMSI.

15.Metadochopnas u opropochopHast KHCIOTHl — Ha YTO yKa3bIBAIOT MUCIOIb30BAHHBIE MPUCTAB-
ku? [IpuBeaure rpaduyeckue GopMysbl STUX KUCIOT.

16.ITpuBenure oObuHbIe U Tpaduueckue GOPMYIBI XJIOPCOAEPIKAIUX KUCIOT, COOTBETCTBYIOIINX
CJIEYIOIIUM CTETICHSIM OKHCIIeHHs XJyopa: -1, +1, +3, +5, +7. [IpuBenure TpaaullMOHHBIE Ha3BaHUS ITHX
kucnoT. Ha 4To yKa3pIBalOT UCIIOJIb30BAHHBIE B HA3BAaHUSAX OKOHYAHUS?

17. CocraBbTe MOJIEKYJISIPHBIC U MOHHBIC YPAaBHEHUS PEAKIUH, C TTIOMOMIBIO KOTOPBIX MOXHO OCY-
IIECTBUTH CIEAYIOIINE MPEBPALICHHUS:

S—S02—>S03—->H2504—~CrOHSO4—>NaxSOs—>NaHSO4

18. HazoBuTe KOMIUICKCHBIC COCIMHEHUS. YKAXKHUTE 3aps]] KOMIUIGKCHOTO MOHA, CTENEHb OKHCIIe-
HUS ¥ KOOPJAMHAIMOHHOE YKCIIO MOHA-KOMILJIEKCOO0pa30BaTes, a TaKKe IEHTATHOCTh JIUTAHIOB.

Nas[Ag(S203)2]; [Co(NH3)6]Cly; [Be(OH)2(H20):]

19.3anmmuTe ypaBHEHHE peaKkiMu B MOJIEKYIIIpHOM U HoHHOM Buze: Cr2(S04)3 + BaCl,—

Paznen 2. tema: 2.1. Jlabopatopnas pabora Ne3
«CTpoeHue aTomMa 1 epuoandeckas cucreMa XuMudyeckux aiaementoB JI.M1.MenneneeBa»
1.Monens bopa crpoenus aroma. [TocrosinHas Punbepra, ee uncieHHoe 3HaUE€HUE.
2.IlonsiTe opOUTAIIB.
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3.Du3nyecKuidl CMbICI U 3HAYEHUS], IPUHUMAEMbIE IJIABHBIM KBAHTOBBIM YUCIIOM.

4.®Du3nueckuil CMBICT U 3HAUEHUS, IPUHUMAEMble OpOUTAIbHBIM KBAHTOBBIM YHCIIOM.

5.Bup anekTpoHHBIX 00s1aKOB (opOuTaneil) U COOTBETCTBUE MEX]Y YHCICHHBIMU U OYKBEHHBIMH
0003HAaYEHHUSIMH OpPOUTAILHOTO KBAHTOBOT'O YHCIIA.

6.Du3nYeCKUil CMBICII U 3HAYEHHUS], IPUHUMAEMbIE MAarHUTHBIM KBAaHTOBBIM 4duCIOM. CBSA3b 3THX
3HAa4YeHUH U 4YKcia S-, p-, d- u f-opouraneii.

7.®Pu3nyYeCcKnil CMBICT U 3HAUEHUS, IPUHUMAEMbIE€ CIUHOBBIM KBAHTOBBIM YHMCIIOM.

8.YcioBHas 3aMuch YHEPreTUYECKOM TuarpaMMbl MHOTORJIEKTPOHHBIX aTOMOB.

9.®opMynUpoOBKa U PU3UUECKUI CMBICI MPUHIIMIIA MUHUMYMa YHEPTUH.

10.®opmynupoBka U GU3MIECKUi cMbICH TpuHIKmna [laymm.

11.®opmynurpoBKa 1 (HU3UYECKHIA CMBICI TPpaBUiIa XyH/a.

12.®opmynupoBka npasuia KiedkoBckoro.

13.Yto Ha3pIBaeTCs SJICKTPOHHOW KoHGurypamuei aroma? [IpuBeauTe MOJIHYIO SJICKTPOHHYIO
KOH(MUTYpalHIo aToMa 3JIeMEHTa ¢ 3apsaaoM sapa S1.

14.PaccunrtaiiTe MaKCUMaJIbHOE YUCIIO AJICKTPOHOB, KOTOPHIC MOT'YT HaXoAuThes Ha 3P u 5f opOu-
TasX.

15.IIpuBenute coBpeMeHHyI0 popmynupoBky [lepuonndeckoro 3axona J[.11.Menneneena.

16.0npenenenue u GU3MYECKUN CMBICI MOHATUN: 3 PEKTUBHBIN 3aps Aapa, MOCTOSTHHAS YKPaHH-
pOoBaHMsL.

17.Ilouatusa paguyca atoMa U noHa. Kak M3MeHseTcs paauyc 4acTULbI TP MEPEexojie: aTOM — €ro
MIOJIOXKUTEILHO 3apSKEHHBIN MOH, aTOM — €0 OTPULATENIBHO 3aPSKEHHBIN HOH?

18.Kak 1 mouemy M3MEHSIOTCS pPaJANyChl aTOMOB IPU NIEPEMEIICHUH B0 NEPUOA ClIeBa HAIIPABO
U IIpU NIEPEMELIEHUH CBEPXY BHU3 BJI0JIb IJIABHBIX U TOOOYHBIX NOArpymn?

19.0npenenenue MOHATHS SHEPTHsl MOHU3AIMU, SIUHUIIBI €€ U3MEPEHUS U XapaKTep ee U3MEHEHUs
B [IEpUOJax U rpyImax.

20. Onpenenenue MOHATHS YHEPTHS CPOACTBA K AJIEKTPOHY, SAUHUIIBI €€ U3MEPEHUS U XapaKTep ee
M3MEHEHHU B IEpUOax U rpyIax.

21.I1onsiTre U GU3HUECKUN CMBICI SJIEKTPOOTPULIATEILHOCTH 3J€MEHTOB 1o Mannukeny. EquHuiis
€€ U3MEPEHUS U XapaKTep U3MEHEHUsI B IEPHOJaX U IpyIIax.

22.0OTHOCHTENBHBIE JIEKTPOOTPULIATENBHOCTH 110 [I0oNMHTY: Kak OLIEHWBAIOTCS U 3aKOHOMEPHOCTH
M3MEHEHHUS UX 3HaU€HUH B Mepuoiax U rpymnmnax.

23. Hanuiute 31eKTpOHHBIE (DOPMYITBI IPUBEIEHHBIX HIDKE HOHOB. K ceMelCTBY KakuX 2JIeMEHTOB
OTHOCSITCSI aTOMBI 3TuX HoHOB? Sn?*, Mn?*, Cu?*, Cré*, S,

Pasnean 3. rema: 3.1. JlTaboparopnas padota No4
«DHepreTuKa XuMHUYECKUX MPOLECCOBY

1.0Onpenenenue NOHATUS TEMIO0BON APPEKT peaKIiHu.

2.IlepBblil 3aK0H (Hayano) TEPMOAMHAMUKH, €TO MAaTEMATHUYECKOE BBIPAKEHHE U 3aIUCh IS H30-
OapHBIX MPOIIECCOB.

3.0npeneneHre M30TEPMUUECKUX, W30XOPHBIX M M300apHBIX mpoleccoB. Moaupukanuu 3anucu
MaTeMaTHYECKOTO BBIpaXEeHHUs |-ro Havasia TEePMOJMHAMUKHA B 3TUX TPEX CIyJasx.

4.[laiiTe onpeneneHue SHTANbINHU, YHJI0- U SK30TePMHUUECKUX MpolieccoB. OOBACHUTE B3aUMOCBS3b
o0o03HaueHni TeroBoro 3¢ dexra Q u AH.

5.0npezneneHre NOHATUS TEPMOXMMHUYECKOe ypaBHeHHe. Kakue ycioBusi Ha3bIBAIOTCS CTaHAAPT-
HBIMH?

6.0npeneneHyre MOHATUS YHTATIBIIUK 00pa30BaHUs, €AMHUIIBI U3MEPEHHS. 3HAYSHUS SHTAIBIHHA 00-
Pa30BaHUs MPOCTHIX BEIIECTB.

7.3akoHa ['ecca. Marematndeckoe BeIpaXe€HHE CIIEACTBUS U3 3akoHa ['ecca.

8.0nmcanue MOHITHS YHTPOITUH CUCTEMBI, €IMHUIIBI U3MEPEHUSI.

9.MaremaTrnueckas popmyIia AJsi pacueTa U3MEHEHUS SHTPOIHMHU B TPOLIECCE PEaKIHH.

10.0Onpenenenre MOHATHUS W300apHO-M30TEPMUUECKOI0 MOTEeHIMana peakuuu (3Heprun ['1b6ca).
Yro oTpakaeT BenuunHa sHeprun ['n66ca?
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11.0npenenenne NMOHATHS CTaHIApTHOM >Hepruu ['mbOca oOpa3oBaHMs, €IUHUIBI 00pa30BaHMUS.
3HavYeHMs CTaHAAPTHBIX dHEpruil [ m60ca 0Opa3oBaHUs MPOCTHIX BEIIECTB?

12.Maremarndeckas Gopmyiia Juid pacueTa U3MEHEHUSI N300apHO-U30TEPMUYECKOT0 MTOTEHIHAIA B
MPOLIECCE peaKLUu.

13.CooTHOIIEHUS! MEKAY SHTATBIUMHBIM U SHTPONUKHHBIM (PaKTOpaMH U HAIPABJICHUE NPOTEKAHHS
XUMHUYECKOH peakinu.

14.ITlonstre TepmoauHaMuieckoil ¢pynkmuu. Ilepeuncnure uzBectHple BaM TepmoanHaMuueckue
byHKIHH.

15.Brruncnure TemnoBoit ¢ ekt peakuuu BoccranosieHus 80 r Fe203 anromunnem.

16.B03MOKHO 11 TIPU CTaHIAPTHBIX YCIOBUSX IMonydeHue anmimHa 1o peakiuu NHse) + CeHer) =
CsHsNH2) + Ho)?

KoHTposbHbIE padoThI AJ5 3204H0iT (pOPMBI 00yUeHHS,
(Tekyuuii KoHTpOJIb popmupoBanus komnerennuii OIIK-1; 1 kypc, 1 ceccusi):

Beimonasitoress mo  yaebnomy mocoouto  B.II1.Cepema, JI.C.Monounukos, JI.B./lemumoga,
C.B.llenmumeBa «O01ast 1 HEOpraHUYECKas XUMHUsI: 3JIEMEHTBl TEOPUHU, CIPABOYHBIC JIaHHBIC, 3a7aHUs
ISl CAaMOCTOSITENbHOM paboTel»y ExarepunoOypr, 2012. 406 c. [5]. B Hem npuBeneHbI 3a1aHus, IPUMEPbI
pelIeHus TUTIOBBIX 3a/1a4 U TPeOOBAHUS /ISl BBITIOJHEHUS 3a/1aHH.

OOyyaronuiics BBITIOIHSAET KOHTPOJIbHYIO pa0oTy 1o BapuaHTty. s 3aounoil Gpopmbl 0OyueHus
HOMEp BapuaHTa KOHTPOJIBHOW pabOThI OMPEAEISeTCS MO JBYM MOCICIHUM IUdppaM HOMEpa 3a4eTHOU
KHIDKKH.

7.4. CooTBeTCTBHE HIKAJIbI OLIEHOK U YPOBHel chopMHPOBAHHBIX KOMIIETEHIUI

Yposens chopmu-
POBaHHBIX KOMIIE- Ornenka Iloscuenus
TEHIUHI

Teoperndeckoe comepkaHue Kypca OCBOSHO TOJIHOCTBIO, BCE
IPEIyCMOTPEHHBIE IPOTPaMMOi 00ydeHUs yueOHbIe 3a1aHUS BbI-
HIOJTHEHBI.

OOyyaronuiicsi JEMOHCTPUPYET CIIOCOOHOCTh 0O0OCHOBAHHOTO
BbIOOpa PEareHTOB U MX KOJMUYECTBEHHBIX COOTHOIIEHUH, (a30BOro
COCTOSIHUSL JIJIsl OIITUMAIIBHOTO TIPOBEICHUSI XUMHYECKHX TTPOIIECCOB.
3HaeT CBOICTBaX pa3IMYHBIX KJIACCOB XMMHYECKHX 3JIEMEHTOB, CO-

5 eIMHEHHI, BEIIECTB M MAaTEepPHaJiOB. YCIENIHO NpPUMEHSET 3HaHUS
Bricokuit (OT;;H:HO) OCHOBHBIX 3aKOHOB XMMHH, CTPOEHHUS U PEAKLMOHHOM CIIOCOOHOCTH
BEIIECTB, NMPH M3yYCHUN U aHAJIN3€ MEXaHH3MOB XMMHYECKHX Peak-
U, TPOUCXOJAIIMX B TEXHOJIOTHYECKUX MPOLIECCAX M OKPYKAIOIEM
mupe. CriocoOeH aHAIM3UPOBaTh U MCIOJIb30BaTh MEXAHU3MbI XUMU-
YECKUX PEAKIMH, MPOUCXOAAIINX B TEXHOJOTHYECKUX Ipoleccax U
OKpY’KalolleM MHUpE, IPOBOJIUTH aHAIH3 TOJYYEHHBIX JAHHBIX, Je-
JaTh MpaBUIIbHBIE, HAYYHO OOOCHOBAaHHBIE BBIBOABI. ['0TOB mpenia-
raTb CBOM CIIOCOOBI pelIeHus MOCTAaBICHHBIX 33/1a4. '0ToB paboTarh
KaK B KOMaH/Jie, TaK 1 MHAUBHYaIbHO.

Teoperndeckoe conepkaHHe Kypca OCBOSHO IOJTHOCTBIO, BCE
IPeyCMOTPEHHBIE IPOrpaMMOii 00yueHHs yueOHbIe 3a/1aHHs BbI-
IIOJIHEHBI C HE3HAYUTCIIbHBIMU 3aMCYaHUSIMMU.

OOyuatomuiics crnocoOeH HPOBOIUTH BHIOOP HEOOXOAMMBIX

«4» YCIIOBHIA TTPOTEKAHMS PEAKIINIA, 3HAET CBOMCTBAX Pa3IMUHBIX KJIACCOB
(xoporo) XMMUYECKHUX 3JIEMEHTOB, COSAMHEHUH, BEIIECTB U MaTepHaIOB, CIIO-
COOBI BIIMSHUSI HA XUMHUYECKHUI TPOIIECC C TENBI0 €T0 YCHUIICHUS HITH
octaHoBkH. OOyuyaromuiicss cnocoOeH HCMOIb30BaTh OCHOBHBIE 3a-
KOHBl XUMHUU ISl pelIeHusi MpoecCHOHANbHBIX 3aJady, Ha OCHOBE
3HAaHUI O CBOMCTBAaX M CTPOCHMHM BELIECTBA MPOBOAMT MOAOOp pea-

bazosriit
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Yposens chopmu-
POBaHHBIX KOMIIC-
TEHUUHN

Orenka

Tlosicuenns

TeHTOB, CIOCOOEH aHAIM3MPOBATH M UCIIOJIB30BAaTh MEXAHU3MBI XH-
MHUYECKUX peaKLUil, MPOUCXOAAIIMX B TEXHOJOTHYECKUX MPOLECccax
U OKPY’>KaIOIlIEM MUpE

[Toporossiii

«3»
(ynoBieTBOpHU-
TEJILHO)

Teoperndeckoe conmepxaHue Kypca OCBOCHO 4aCTHYHO, OOJIb-
HIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoOl 00ydeHHs y4eOHBIX 3a/a-
HU BBIIIOJIHEHO, B HUX UMEIOTCS OLTHOKH.

OOyuaronuiics MOKET MO PYKOBOJCTBOM OCYIIECTBIISTH BbI-
OOp ONTHMAIBHBIX YCJIOBHUH NMPOTEKaHUS PEAKIUH U BO3MOXKHOCTH
BJIMSIHAS Ha CMEUICHHE XMMHUYECKOTO PAaBHOBECHUS, C IIETbIO YBEIIU-
YeHHs BBIXOJa IIPOIYKTOB PEakIiH. 3HAET CBOMCTBA Hanbojee Bax-
HBIX KJIACCOB XMMHUYECKUX 3JEMEHTOB, COCMHEHUH, BEIIECTB U Ma-
tepuanoB. CriocoOeH MoJ pPyKOBOJACTBOM HCIOJIB30BaTh OCHOBHBIC
3aKOHBI XMMUU JJISl peHIeHus] TPpo(pECCHOHATBHBIX 3a/1a4, HA OCHOBE
3HAHUH O CBOMCTBaX M CTPOCHUM BEILECTBA MPOBOAMT MOJOOp pea-
T'CHTOB

Huskuii

«@»
(HEeYIOBIETBO-
PHUTEIIBHO)

Teoperuueckoe cojiepkaHue Kypca He OCBOEHO, OOJIBILIMHCTBO
NPEIYCMOTPEHHBIX MPOrpaMMON 0OydeHUs! Y4eOHBIX 3aaHuil 00
HE BBINOJIHEHBI, 100 cojiepKaT rpyOble OMMOKU; JOMOJTHUTENbHAsS
camocTosiTelIbHas paboTa HajJ MaTepualoM He IpHBEla K KaKoMy-
1100 3HAYUTEILHOMY IOBBIIICHNUIO KaYeCTBA BBIMOIHEHUS y4eOHBIX
3aJaHuM.

OOyuarouiuiics He 3HaeT OCHOBHBIX 3aKOHOB XMMHHU, CTPOCHHE
BELIECTB, IPUPOLY XUMUYECKON CBSI3M U CBOWMCTBA Pa3IMYHBIX KJlac-
COB XMMHYECKHUX JIEMEHTOB, COCMHEHUH, BEIIECTB U MaTEpUaIOB,
IUIOXO MPEICTaBIsIET BO3MOXHOCTh UX HCIIOJIb30BAaHUS IPHU IMpPOBeE-
JICHUU BBIYUCIIEHHUH 10 ypaBHEeHUAM peakuuii. He umeer, nu6o numeer
cialble MpeACTaBIECHUS O CTPOCHHUU BELLECTB U UX XUMHUYECKOW aK-
TUBHOCTH, O CIOCO0ax IMpeBpallleHUs] OJHUX BEIIECTB B JpYyrue, HE
BJIa/IEET METOJIaMU BbIOOpAa ONTHUMAJIbHBIX YCIOBUN MpPOTEKaHUs pe-
aKLIUHA ¥ BO3MOYKHOCTHU BJIMSIHMSI Ha CMEILIEHUE XUMUYECKOTO PaBHO-
BeCHs, C LEJIbI0 YBEITMUYEHUSI BBIX0J1a MPOAYKTOB peakiuu. He croco-
OeH MmoioupaTh PeareHThl Ul pelieHusl Npo(ecCHOHANBHBIX 3ajad.
He Bnageer HaBbikamMu 0OOOIIEHUS U OLEHKU MOIYYEHHBIX PE3yiib-
TaTOB MCCIIEOBAHUS.

8. MeTroguyeckue ykasaHus 1JIsl CAMOCTOSITEIbHON PadoThI 00y4aromuXxcst

CaMocrosiTenbHast paboTa CiocoOCTBYET 3aKpEIICHUIO HABBIKOB paOOThI ¢ yUeOHOW U Hay4yHOM JIK-
TepaTypol, OCMBICICHUIO U 3aKPEIICHUIO TEOPETUYECKOro MaTepualla, ClIOCOOHOCTH MCIIOIb30BaTh OC-
HOBHBIC €CTCCTBCHHOHAYYHEBIC 3aKOHBI B HpO(i)eCCHOHaﬂBHOﬁ JCATCIIBHOCTH.

CamocrosaTenbHas paboTa BBIMOJHAETCS BO BHEAYIUTOPHOE (AyJUTOPHOE) BpeMs MO 33aJaHHUI0 U
MIPU METOJJMYECKOM PYKOBOJICTBE TIPETOIaBaTesi, HO 0€3 ero HemoCPEeACTBEHHOTO yJacTus (TIpy 4acTH4-
HOM HENOCPECTBEHHOM YYaCTHHM IPETo1aBaTelis, OCTaBIISAIONIEM BEIYIIYIO POJb B KOHTPOJIE 3a paboToi

CTYJICHTOB).

Dopmbl camocmosmenvHol pabomsl 6akanaBpoB pazHOo0Opa3Hbl. OHM BKIIOUAIOT B ce0s U3yde-
HUEe y4yeOHOM, HAayYHON M METOJIMYECKOW JUTepaTyphbl, MaTEpPHAJIOB MEPUOANYECKUX U3JIaHUH C IpUBIIe-
YEHUEM 3JIEKTPOHHBIX CPEACTB O(PUIIMANBHOM, CTATUCTUYECKOH, MEPUOIUUECKON W HayuyHOH MHPOpMa-

onu.
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B mpornecce n3yueHust qUCHUIUIMHBL «XuMus» OakanaBpamu HanpasieHus 19.03.01 «buotexHo-
JIOTHSI» OCHOBHBIMU UOAMU CAMOCMOAMENbHOU Pabombl ABISIOTCS:

- IOATOTOBKA K ayJIUTOPHBIM 3aHATHUAM (JIEKIHAM U Ja0OPATOPHBIM 3aHATUSAM) U BBIIIOJIHEHUE CO-
OTBETCTBYIOLIMX 3a/1aHUM;

- CaMOCTOsATEeNbHAsT paboTa HaJA OTAEIbHBIMH TeMaMH Y4eOHON AMCLUUIUIMHBI B COOTBETCTBUH C
y4eOHO-TeMaTHYECKUM IIJIaHOM,;

- IOATOTOBKA K 3K3aMEHY.

Ha 3aHATHAX JEKIUMOHHOIO THIA IpPEnojaBaTelb M3JIaraeT M pa3bsCHAET OCHOBHbIE, Hauboee
CJIO)KHBIE TOHSATHUS TEMBI, a TAKXKE CBSI3aHHBIE C HUMHM TEOPETUYECKUE U NPAKTUYECKHUE IIPOOJIEMBI, JacT
PEKOMEH/IallMU Ha BBIIOJIHEHHE CAMOCTOSATEIbHOM PaboTHI.

B xone nexiuii 00yJarmmumMcst pEKOMEHIYEeTCSI:

- BECTH KOHCIIEKTUPOBaHUE y4eOHOIr0 MaTepuana;

- oOpalaTh BHUIMaHUE Ha ONpeesieHHs MOHATHHA, (POPMYIHMPOBKH 3aKOHOB U X MAaTEMaTHUECKOEe
BBIP)KEHUE, MOJIOKEHHSI, PACKPBIBAIOIIUE COAEPIKaHUE TE€X WM MHBIX SBJICHUN U MPOLIECCOB, HAYYHbIC
BBIBOJIbI U IIPAKTUYECKUE PEKOMEHAALINHU 10 UX IIPUMEHEHUIO;

- 3a/1aBaTh MPENOJAaBaTEI0 YTOYHSIOIINE BONPOCH C LENbI0 YSCHEHUS TEOPETUYECKUX IOJIOXkKe-
HUM, pa3pelIeHNs CIIOPHBIX CUTyaluu.

B pabGounx KOHCIIEKTaX >KeNaTeIbHO OCTAaBJIAThH I10JI, HA KOTOPHIX BO BHEAYyJUTOPHOE BpEMs
MOXKHO CJIeJIaTh TIOMETKH M3 y4eOHO-METOJUYECKOr0 0OCCIICUCHUS /Il CaMOCTOSTEIIBHON paboThl 00Y-
YAOLUXCs, JONOJHSIIOIEr0 MaTeprail HpOCHyIIaHHON JIEKLHH, a TAaKKe MOMETKH, IOJYepKUBAroIIue
0c00y0 BaKHOCTh TE€X MJIM UHBIX TEOPETHUECKUX TOJIOKECHHH.

Jliis ycnemHoro oBiaieHust KypcoM HeoOXOJMMO IOcelaTh BCe JIEKLIUH, TaK KaK TeMaTU4YeCKUH
MaTepuai B3auMOCBsA3aH Mexy co0oil. B cioyyasx mpomycka 3aHATUS CTYAEHTY HEOOXOJUMO CaMOCTOS-
TEJIbHO U3YYUTh MaTepuall U OTBETUTh HA KOHTPOJbHBIE BOIPOCHI 10 MPOMYIIEHHOW TeMe BO BpeMs UH-
JTUBUAYAIbHBIX KOHCYJIbTALUM.

BaxHOll yacTblo CaMOCTOSTENBHOM pabOThI ABJIAETCA UYTEHHE Y4eOHOW M HaydyHOH JMTeparypsbl.
OcHoBHas (yHKIHST YIeOHUKOB — OPUCHTHPOBATh CTYACHTA B CUCTEME 3HAHHI, YMEHUI U HABBIKOB, KOTOPbIE
JIOJKHBI OBITh YCBOEHBI OYAYLIMMU CHELUATMCTAMU 10 TAHHOW TUCLUILINHE.

Ormpoc 1o Teme J1abopaTopHO paboTHI MpeaCTaBisAeT cOO0M OTBETHI HA TTOCTABJICHHBIE BOIPOCHI
nepez 1abopaTopHOi paboTol U mocie e€ BhIMoJHeHHs. V31m0XkeHne B MUCbMEHHOM BHJIE Pe3yJbTaToOB
AKCIIEPUMEHTA U TEOPETUYECKOTO aHaM3a WM PEelIeHHe 3a7auu Mo onpeaeneHHoi teme. CoaeprkaHue
MH/IMBUYyaJIbHBIX BOIIPOCOB 10 TéMaM J1abopaTOpHBIX padOT OPUEHTHPOBAHO Ha MMOATOTOBKY OaKkaaaBpoB
10 OCHOBHBIM BOIIpOCaM Kypca. YpOBEHb BBIIIOJHEHHS MO3BOJISET IIPENOAABATENSIM CYyIUTh O X0/1€ CaMo-
CTOSITENIbHOU PabOThI OaKaaBpOB B MEKCECCUOHHBIHM MEPHO M O CTENEHU UX MOATOTOBKHU K HK3aMEHY.

BoinonHeHne KOHTPOJIbHBIX paboT 00ydaroluMUCs 3a04HOM (DOPMBI SIBISETCS YaCThIO CAMOCTOSI-
TeJNBbHOM paboThl U MpeaycMaTpUBaeT MHAWBUIYAIbHYIO PabOTy CTYAEHTOB C y4eOHOI nuTepaTypoi u
MIEPBOUCTOYHUKAMH 110 COOTBETCTBYIOIIMM T€MaM Kypca. 3aJaHusl, IPUMEpPhI PEIIeHUs TUIIOBBIX 3a]a4 U
TpeOOBaHuUs ISl BBIMOJIHEHU 3a1aHuil mpuBeieHsl B yueoHoM nocodun: b.I1.Cepena, JI.C.Moa04HHUKOB,
JI.B.lemunoBa, C.B.llenumeBa «OOmas ¥ HeopraHu4ecKass XUMUS: DJIEMEHTbl TEOPUH, CIIPaBOYHBIE
JaHHbBIE, 3aaHUs T CAMOCTOATEIbHOM paboTel»y Exarepunoypr, 2012. 406 c. [5].

OOyyaromuiics BBINOJIHSIET KOHTPOJIBbHYIO paboTy 1o BapuaHTy. s 3a0uHOoil popmbl 00yueHUs
HOMEp BapuaHTa KOHTPOJIbHOHM paboThl ompezensercs Mo IBYM MOCIeAHUM LudpaM HOMepa 3aueTHOMH
KHMKKH.

PykoBoauTens U3 uncna npenojasarenei kadeapel OCyIIECTBISIET TEKYIee pyKOBOACTBO, KOTOPOE
BKJIIOUAET: KOHCYJIBTALIUU C LENbI0 OKa3aHUsl OPraHM3allMOHHON M HayYHO-METOAMYECKOMN MOMOIIHU CTY-
JICHTY; KOHTPOJIb HaJ] BBIIOJIHEHHEM pabOThl B YCTaHOBIIEHHBIE CPOKH; IPOBEPKY COAEpkKaHUA U 0(OpM-
JICHUS 3aBEPILIEHHON pabOTHI.

KonTtponbHast paboTa BEINOIHAETCS 00y4aIOIIMMCs CAMOCTOSTENIBHO U JIOJDKHA OBITh MTPECTaBICHA
K MPOBEPKE MPETNO/IaBaTelto 10 Havajga K3aMEHAIIMOHHOW cecCcuu. BrimonHeHHas paboTa T0KHA OBITH
3anuieHa oOyyaromuMcs. BeinonHenue U 3ammra KOHTPOJIBHBIX paboT sBIsieTCs 00s3aTeNbHBIM yCII0-
BHUEM JUIsl JIONYCKa CTY/AEHTa K 3K3aMeHy o AucuuIuinHe. CTy/IeHThl, HE BBIIOJHUBIINE KOHTPOJIbHYIO
paboty, K cade sK3aMeHa He JomyckatoTcs. PaboTa noimkHa ObITh akKypaTHO odopMileHa B MEYaTHOM
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WJIM IUCBMEHHOM BHJIE, Y00HA /ISl IPOBEPKU U XpaHEHHs. 3alluTa KOHTPOJIBHON pabOThl MOXKET HOCUTh
KaK WHIUBHUIYAJIbHBIN, TaK U MTyOJUYHBIN XapaKTep.

IToaroroBka K 3k3aMeHy MPEAIOIAracT:

- U3y4EHHE OCHOBHOM M JIOMOJHUTEIIBHOM JINTEPATYPHI,

- U3Y4YEHUE KOHCIIEKTOB JIEKIIUH;

- y4acTue€ B IPOBOJAUMBIX KOHTPOJIbHBIX OIPOCax.

9. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3yEeMbIX
MPHU OCYLIECTBJICHNH 00Pa30BaTEJIbHOI0 MPOLecca Mo JUCHUIINHE

[Tpumenenne uMQPPOBHIX TEXHOJOTHHA B PaMKax MPEMOAaBaHUs TUCIMILIMHBI IPEIOCTABISIET
paclIMpeHHbIe BO3MOKHOCTH 110 OpraHU3aluy Y4eOHbIX 3aHATHH B yCIOBUAX LUPPOBU3ALMHU 00pa3oBa-
HUS U MO3BOJISIET C(HOPMHUPOBATH Y 00YYAIOLINXCS HABBIKK MPUMEHEHUS IU(PPOBBIX CEPBUCOB M MHCTPY-
MEHTOB B IIOBCEIHEBHON )KU3HU U NPO(PECCUOHANBHON eI TEIbHOCTH,.

Jlnst peanu3anuy 3TOH 1edr B paMKaxX M3YYEHUS JUCHUILUIMHBI MOTYT MPUMEHSTBCS CIEIYFO-
mye UQPPOBBIE HHCTPYMEHTHI U CEPBUCHI:

- s KoMMyHHKanuu ¢ obydarommucs: VK Meccenmkep (https://vk.me/app?mt_click _id=mt-
V7eix5-1660908314-1651141140) — mecceHmKep, pacpocTpansercs o guien3un FreeWare;

- JUIs TUIAHUPOBAaHUS aYJAMTOPHBIX M BHEAYIUTOPHBIX Mepomnpusatuii: SHnexc.Kanenmapsb
(https://calendar.yandex.ru/) — onnaiiH KajaeHaapb-TUIaHEP, pacipocTpaHsercs mo jauieH3un ShareWare

- JUTsl COBMECTHOT'O UCTIOJIb30BaHus (haiioB: SIHaekc. Juck — cepBUC sl XpaHEHHUS H COBMECTHO-
IO WCIOJIb30BAaHHWSI JOKYMEHTOB, paclpocTpaHsercs 1o JuueHsun trialware u  (@O06mako
(https://cloud.mail.ru/) — cepBuc ans co3gaHus, XpaHEHUSI ¥ COBMECTHOI'O MCIIONB30BaHuUs (aiiaoB, pac-
MIPOCTpaHsETCs 10 JIMIEH3UH trialware;

- JUId OpraHW3allii YAaJCHHOW CBs3u W BujacokoH(pepenuuit: BuaeozBoHok BKonTakTe
(https://vk.com/calls) — cepBuc maias BHUACO3BOHKOB, pacmpocTpaHsercs mo JjumeHsud ShareWare;
Mirapolis — cucteMa [uist OpraHu3alniyi KOJUIGKTUBHON pabOThl ¥ OHJIAWH-BCTPEY, PACIIPOCTPAHSIETCS 1O
IIPONPUETAPHOM JINLIEH3UH .

Jlsis ycTIenIHoro OBNaieHUs TUCIUIUIMHON MCIIONB3YIOTCA Celylolue HHPOPMallMOHHbIE TEXHO-
JIOTUU O0yUYEHHUS:

e [lpu mpoBemeHHH JCKIMH HCIOJNB3YIOTCS IPE3EHTAIlMK MaTepuaia B mporpamme Microsoft
Office (PowerPoint), Beixoq Ha mpodecCHOHATBHBIC CAMTHI, HCIOJIB30BAHUE BHICOMATEPHAIIOB
Pa3IMYHBIX HHTEPHET-PECYPCOB.

e JlaOopaTopHble 3aHATHS IO JUCUUIUIMHE MPOBOAATCS B CHEIUAIN3UPOBAHHONW yueOHOU
ayTUTOPHH.

* B CiIydae JUCTAHIIMOHHOTO M3YYEHUS JUCHIUIUIMHBI U CAMOCTOSITEIIHHON PadOThI HCIIONIB3YETCs
SUOC (MOODLE).

Jis MUCTaHIIMOHHON TOACP KU TUCIUILUIMHBI MCHONB3YyeTCsl CHCTeMa YIpaBleHUsT 00pazoBa-
TenbHBIM KOHTeHTOM Moodle. [Ins paGoTsl B TaHHOW CHUCTEME BCe 00y4aromuecst Ha TIEPBOM Kypce To-
Ty4aroT WHIUBUAYATbHbBIE JOTHH U TapOoJib 7S BX0Jla B CUCTEMY, B KOTOPO pa3MelatTes : mporpamma
JTVCIUTUIAHBL, MaTEPHAJIb IS ISKIIMOHHBIX M MHBIX BUJIOB 3aHATHH , 331aHUs, KOHTPOJIbHBIE BOIIPOCHI.

JlaGopaTopHble 3aHATHS MO TUCLMIIMHE MPOBOJATCS C MCIOJIb30BaHUE PA3JIMYHOTO JIAOOPATOP-
HOro obopynoBanus. Ha 3anstuu B XuMuyeckoi 1abopaTopun 00ydaronuiicss 3HAKOMUTCS C pa3IyHbl-
MU BeIIECTBaMHU U MpuéMaMu pabOThl C HUMH B 3aBHCHUMOCTH OT MX arperatHoro COCTOSHUS, XUMUYe-
CKOM aKTUBHOCTH M CTENEHW TOKCUYHOCTH. YUHTCS MPABUIBHO MOJIB30BATHCA PA3TUYHON XHUMHUYECKOU
nocy10i, obopynoBaHueM U MpuOopamMu. 3HAKOMHUTCA ¢ XUMHUYECKUMH U (PU3UKO-XUMHYECKUMH METO-
JaM{ aHaJIN3a BEIIEeCTB.

B mporecce m3yueHus NUCHUIUIMHBI y4eOHBIMU HENSMHU SBISIOTCS MEPBUYHOE BOCHPUATHE
yueOHOH MH(POPMAIMU O TEOPETHUYECKHMX OCHOBAX CTPOCHHS, XUMHUYECKOW aKTHBHOCTH W TIPUHIIAIIAX
B3aUMOJICHCTBHS  Pa3lIMYHBIX XMMHUYECKMX D3JIEMEHTOB, COEIMHEHUH, BEIIeCTB U MaTepuasos,
0a3upyIONINXCSl Ha OCHOBHBIX 3aKOHAaX XUMHH. JlampHelas BO3MOXHOCTh MCIIOJIB30BaHUS ATHX 3HAHUH
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B TpodeCCHOHATBHONW NEATEIHbHOCTH C TMPUMEHEHHEM METOJOB MAaTEeMaTHYeCKOro aHauu3a H
MO/JICIIMPOBAHUS, TEOPETUIECKOTO M SKCIIEPUMEHTAIHLHOTO HCCIICIOBAHNS.

JUist MOCTHDKEHHWsS STUX IeNiel WMCIONB3YIOTCS B OCHOBHOM TPaJAMIIMOHHBIE HH()OPMATHBHO-
Pa3BUBAIONIME TEXHOJOTHH OOYYEHUS C YYETOM PAa3IMYHOrO COYCTAHHS IMACCUBHBIX QOpPM (JICKIHs, Ja-
0opaTopHOE 3aHATHE, KOHCYJIBTAIU, CAMOCTOSATENIbHAS paboTa) U PENPOIYKTUBHBIX METOJIOB 00OyUeHUs
(moBeCcTBOBATENFHOE M3JIOKECHUE YUeOHOW WH(POPMAILIUU, 00BICHUTEIBHO-MIUTFOCTPATUBHOE HU3JI0KCHHE)
1 J1a00paTOPHO-TIPAKTUYECKUX METOAOB 00yUeHHs (BBIMOJIHEHNE HHIUBUAYAIBHBIX 331aHuil, 1oa00p pe-
areHTOB U pacyueT ONTHUMAIbHBIX YCIOBUI MPOTEKAHUS IPOIECCOB).

YHuBepcuTeT obecredeH HeOOXOIMMBIM KOMIUIEKTOM JIMIEH3MOHHOTO MPOTPaMMHOTO o0ecreye-
HUS:

— omeparnmonnas cucrema Windows 7, License 49013351 VIJITY Russia 2011-09-06, OPEN
68975925Z7E1309;

- onepanroHHas cucrema Astra Linux Special Edition;

— maket npukiaaaaeix nporpamm Office Professional Plus 2010, License 49013351 YI'JITY Russia
2011-09-06, OPEN 68975925Z7ZE1309;

— MakKeT NpuKIaaHbIX nmporpamm P7-Odwuc.lIpodeccrnonanbHblif;

— anTuBUpYycHas nmporpamma Kaspersky Endpoint Security s 6usneca — Crangaptheiid Russian
Edition. 250-499 Node 1 year Educational Renewal License;

— omnepanronHas cucrema Windows Server. KoHTpakT Ha ycIIyrd Mo MPeIOCTaBICHUIO JTHIICH3HIA
Ha TMPaBO UCMOJIb30BaTh KoMIbIoTepHOe obecriederne Ne 067/9A ot 07.12.2020 roxa;

— cuctema BuzicokoHdpepenicsssu Mirapolis;

— cucreMa BuneokoHpepenicsszu [pyddmu;

— cucreMa ynpasienus ooydennemM LMS Moodle — mporpammuoe o0ecrieueHre ¢ OTKPBITBIM KO-
noM, pacripoctpansiercs o nuien3uu GNU Public License (rus);

— opaysep Yandex (https://yandex.ru/promo/browser/) — mporpammHoe obecrieueHre pacpocTpa-
HSIETCS 110 MTPOCTOM (HEUCKITIOUUTEIHHOM ) JIMIICH3UH;

— HOIl «Xumwus. BupryansHas mnaboparopus. 3amaun. Tpenaxkepsl. Tecter». Jlorosop
Nel13/21/0183/21-223-03 ot 16.04.2021.

10. Onncanmne MaTepuajibHO-TeXHHYECKOI 0a3bl,
Heo0X0AMMOii 17151 ocylIecTBIeHUs 00pPa30BaTe/ILHOIO MpoLecca Mo JMCUHILINHEe

Peanu3zanus yueGHOTrOo mporiecca OCyIecTBIsIETCS B ClIEUAIbHBIX YUEOHBIX ayAUTOPUSIX YHUBEP-
CUTETa JJIsl POBEACHUS 3aHATUI JTEKIIMOHHOTO TUIIA, TAOOPATOPHBIX 3aHATUN, TPYNHOBBIX U UHAUBHIY-
QJIbHBIX KOHCYJIbTALUN, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOM aTrTecTaluu. Bee aymuTopun yKoMIiek-
TOBaHbl CIEIHMATU3UPOBAHHON MEOENbI0 W TEXHHUYECKHMMH CPEICTBAMHU OOYYEHHUS, CIYKAIIUMH IS
npenacTaBieHuss ydeOHol uHpopManuu Oonbiioil ayaurtopuu. Ilpm HeoOxomumocTd 00ydaromUMCs
npeJularaloTcss Habopsl IEMOHCTPAIIMIOHHOTO 000pyI0BaHUS U y4eOHO-HAIJISAHBIX MocoOul, obecnedn-
BaIOIlME TEMATUYECKUE WILTIOCTPALIMH.

CaMocTosiTenbHast paboTa 00y4arouXcs BBHIOTHSAETCS B CIEMATU3UPOBAHHON ayAUTOPUH, KO-
Topasi o0opyJaoBaHa ydeOHOW MeOenbl0, KOMIBIOTEPHOW TEXHUKOW C BO3MOXHOCTBIO TMOJKIIOUEHUS K
cetu «MHTepHET» U O0OecredeHneM JOCTyIa B ANEKTPOHHYI0 HHPOPMALMOHHO-00pa30BaTeIbHYIO Cpeny
YIIITY.

Ecth nomernienue Uit XxpaHeHUs U MPOPUIAKTHUECKOTO OOCITY>KUBAHHSI yUeOHOT0 000pYyI0BaHUS.

TpedoBanus K ayIMTOPUAM
HaumenoBanue crieninaibHbIX TOMEIICHHUA OcCHaIIEHHOCTb CIIENNAaIbHBIX IOMEIIEHNN
Y TIOMEMICHHH JIJI1 CAMOCTOSITEIbHON PaboThI Y TIOMEMICHUH /TSI CAMOCTOSITEIHHOM pabOThI

[ToMemieHne Il JEKIHOHHBIX 3aHATHIA, TPyIl- YueOHast aymuTOpHs A TPOBEACHUS 3aHATUN JIEKITHOHHOTO
b

o THUTIA, TPYIIIOBBIX ¥ WHIUBUAYATBHBIX KOHCYJBTAIIUH, TEKYyIIe-
IMOBBIX U MHAWBUAYAJIbHBIX KOHCYJIbTAallUU, TC- o
= - T0 KOHTPOJISI ¥ MMPOMEKYTOYHON aTTECTAINH, OCHAIICHHAS CTO-
KYIICHU U IMMPOMEKYTOYHOU aTTECCTALIUU.

JJaM1 1 ayJIUTOPHBIMU CKaMbAMH, KOMIIJICKTOM HarJAJIHBIX I10-
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coOMii; NepeHOCHOe MYyJbTHMeIuiiHOe 00opynoBaHue (HOYT-
OyK, 9KpaH, MPOEKTOP).

IIpozpammnoe obecneuenue:

- Windows 7, License 49013351 YTJITY Russia 2011-09-06,
OPEN 68975925ZZE1309

- Office Professional Plus 2010, License 49013351 YIJITY
Russia 2011-09-06, OPEN 68975925ZZE1309

- Kaspersky Endpoint Security mist Gusseca- CraHmapTHbIMA
Russian Edition. 250-499 Node 2 year Educational Renewal
License. Jluuensuonusiii ceprudukar: Ne nuuensun 1B08-
201001-083025-257-1457. PN: KL4863RATFQ. Cpok c
01.10.2020 mo 09.10.2022r.;

- CopaBouHo-mipaBoBasi cuctema «Cucrema 'APAHT». Cgo-
OOIHBIHN TOCTYT;

- CnpaBounas IIpaBosas Cucrema Korncynsrantllmoc [lorosop
CONPOBOXKAEHUS 3K3eMIULIpoB cucteM KoncynbranTllnroc Ne
0003/3K ot 08.02.2021 roma. Cpox c 01.02.2021 t mo
31.12.2021 r;

- «Artumnaruat. BY3» Jloroop Ne /0092/21-EIl-223-06 ot
11.03.2021 roga. Cpok ¢ 11.03.2021 r mo 11.03.2022 r.

[Tomenenue a1 1a00paTOPHBIX 3aHATHNA

VYuebuble naboparopun (Xumuyeckas jgaboparopusi) i Mpo-
BeZICHUS J1a0OpaTOPHBIX 3aHATHHM M TEKYIIEro KOHTPOJI OCHa-
IIEHHas J1a0OPATOPHBIMH CTOJAMH M CTYJbAMH, MIKadaMH Ui
XpaHEHUS PEaKTHBOB, KOMIUIEKTOM y4eOHO-HArsIIHBIX MaTe-
pHAJIOB, XMMHMYECKOM IOCYJAOW M pEeaKkTUBAMHU, MOHOMEpaMy,
71a00paTOPHBIMHU YCTaHOBKAMH, BBITSDKHBIM IIKa(oM — 2 IT.

[TomenieHus A1 CaMOCTOSITENILHON pabOThI

Croubl, CTynbs, dKpaH, MpoekTop. Paboume mecta
CTYJEHTOB, OCHAIIEHbl KOMIIBIOTEPAMH C BBIXOJIOM B
ceTb VIHTEpHET M 3JEKTPOHHYI0 HMH(GOPMAIMOHHYIO
00pa30BaTeNbHYIO CPENy.

[Tomemenne s XpaHeHUs W npoduiIakTude-
CKOT'0 00CIIy>KMBaHMsI y4€OHOT0 000py10BaHUS

PacxonHble MaTepuaibl A1 PEMOHTA U OOCITY)KHUBa-
HUs TEXHUKU. MecTa [uist XpaHeHus 000pyA0BaHUs
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