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1 esn ocBOeHNSI JUCHUILTHHBI (MOYJIS1)

[lenbto OCBOEGHMSI IUCLHUIUIMHBI «XUMHUS»» SBISETCS coaeicTBue (OPMUPOBAHUIO U
pa3BUTHIO y OOyYarommxcs OOIICKYIbTYPHBIX, TNPOPECCHOHATBHBIX U  CHEIHUAIBHBIX
KOMIIETCHIIMM, TMO3BOJSIONIMX KM B JajbHEHIIEM OCYIIECTBIATh Mpo(eccHOHAIbHYIO
JESTEIIbHOCTh TIOCPEICTBOM OCBOCHHUSI TEOPETUYECKUX W IKCIIEPUMEHTAIBLHBIX OCHOB OOIIeH
XUMUHU.

2 MecTo JUCHMILIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOM NPOrpaMMbl
JuctummHaa «XUMUsD» TPEACTaBIsAeT co0oi mucrurummHy Onoka bl oOsi3arensHOU
gactu (61.0.09).
Jnis u3yueHust ee HEOOXOIUMBI 3HAHMS B 00JacTH XUMUHM, (DU3MKM U MaTEeMaTUKHU B
npejenax rocyaapCcTBEHHOrO 00pa30BaTENbHOTO CTAaHAAPTa VIS CPEIHEro (IOJIHOro) O0IIero
obpazoBanus. ucturninHa « XuMUs SBJISIETCS OCHOBOMOJATAIONICH JUIsl YCIIEITHOTO OCBOCHUS

MOCIEAYIOIUX  JTUCHUIUINH:

OKOJIOI'HUA,

cepTrduKaImsa

n JIMIOCH3UPOBAHUC B

npousBojcTBa U 3kcmryarauun TuTTMO; skcrnyaTaliluOHHbIE MaTEpHAIIBI.

chepe

3 [liianupyemMble pe3y/ibTaThbl 00y4eHHs M0 JUCHUILIAHE, COOTHECEHHbIe

¢ INIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHHUS 00Pa30BaTeJbHON MPOrPaMMbI
OcBoeHME TUCIUIUIMHBI HampaBieHO Ha (opMUpoBaHHE O00mENPO(HecCHOHATBHBIX

KOMIIETEHIIUH.

OIIK-1- CmocobGeH MNpUMEHSTh €CTECTBEHHOHAYYHBIE U OOIICUH)KEHEPHbIE 3HAHUS,
METO/IbI MATEMATHYECKOT'O aHAIM3a U MOJICITUPOBAHUS B IPO(ECCUOHATILHOM e TSIIEHOCTH

Kon u Kon u Kpurepun onieHUBaHHS pe3ynbTaTOB 00yUCHUS
HaMMEHOBaAHHEC HaMMEHOBAHHEC HU3KAHN HOpOFOBbII\/‘I 0a30BBIi IIpOJABUH
obmrenpodeccnona HUHAMKaTOpa (mOTIOPOTOBBIH, YTBII
JIbHOHU JOCTHUXKCHUA KOMIIETCHI U HE
KOMITETECHITUH obmenpodeccuon | chopmupoBana)
AJIBHBIX
KOMIICTCHIIUN
OIIK-1. WJI-1omnk-1 He ywmeer YacTuuHO VYmMmeer CBobof
Cnocoben — IIpuMeHsieT | NpUMEHSTH OCBOCHBI MPUMEHSTh HO  YMeEET
MIPUMEHSATH MaTeMaTU4YeCK | MaTeMaTH4YECK | YMEHUS MaremMaTuyec | MPUMEHSTH
€CTECTBEHHOHAy | MM anmapar, | Mii  amnmapar, | IpUMEHATh KMH anmapar, | MaTeMaTude
YHBIE U | METOBI METO/IbI MaTeMaTH4eCK | METOJbI CKUi
OOIIIEeMH)KEHEPH | MaTeMaTHYeCK | MaTeMaTHYeCK | MW ammapar, | MaTeMaTuyec | ammapar,
136 3HAHMS, | OT0 aHAJIM3a U | Or0 aHAJIM3a U | METOJbI KOI'0 aHaju3a | METOJIbI
METObI MOJIETTUPOBAHU | MOACIUPOBAHU | MATEMATHYECK | U MaTeMaTuue
MaTeMaTUUYECKO | s JUIsl PELIEHUs | 5 JUIA PELIEHUs | OT0 aHAJIM3a W | MOJAEIMPOBAH | CKOTO
ro aHajmu3za H | 3ajad 3aja4 MOJIETTMPOBAHU | USI Ui | aHajM3a |
MoJIeTTUpoBaHus | mpodeccuonan | mpodeCCHoHaN | s AJsl PEIICHUs | peIieHus MOJIETTUPOB
B bHOU bHOU 3a/1a4 3a1aq aHus s
npodeccuonans | ASSITENFHOCTH | ACATEIBHOCTH | mMpodeccroHan | npodeccuoHa | pereHus
HOU bHOU JILHOU 3a1aq
JIeSITEIbHOCTH NESTENbHOCTH | AESITeNbHOCT | mpodeccruo
u HaJIbHOM
JIeSITeIbHOC
TH
WJI-20mk-1 He ywmeer YacTuuHO VYMeet CBoboj
— IIpuMeHsieT | NpUMEHSTh OCBOCHBI MPUMEHSTh HO  yMeEeT
€CTECTBEHHOHA | ECTECTBEHHOHA | YMEHUSA €CTECTBEHHO | IPUMEHSTH
VY9HBIC W/WIN | Y9HBIC W/WIH | IPUMEHSITh HAy4YHbIE €CTECTBEHH




oOIIenHKeHep | OOIIEHHXKEHEpP | €CTECTBEHHOHA | W/WJIH OHAYYHBIC
HbIC  3HAHUS | HBIE  3HAHWS | YYHBIE W/WIH | OOIIEHHKECHE | W/WIN
JUIL  pEIIeHUs | JUI  pelIeHUs | OOIIEHH)KEHED | PHBIC 3HAHUS | OOIICHHKCH
3a1a4y 3aaq HbIC  3HAHUS | [UIS PCIICHHS | PHBIC
npodeccuonan | mpodeccHoHal | IUlsl  pelIeHUs | 3amad 3HAHUS IS
BHOU BHOU 3a1a4 npodeccuoHa | peuieHus
NESITETBHOCTH | IEITEILHOCTH | IPOeCcCHOHaN | JIbHON 3amad
BHOU JesTeNnbHOCT | mpodeccruo
NESITeIbHOCTH | U HaJIbHOU
JEeSITETLHOC
TH

B pe3ynbraTe 0CBOCHUS TUCHUIUIMHBI (MOAYIISI) 00y4arOIMUNACS JOKEH:

3uars:

- OCHOBHBIE MOHATHUS U 3aKoHbI Xumun (OITK-1);

- CBOWCTBa OCHOBHBIX KJIacCOB Heopranudeckux coeaunenuit (OI1K-1);

- TEOPETUYECKHUE OCHOBBI 3aBUCHMMOCTH CBOWMCTB BEIIECTB OT COCTaBa M CTPOCHHS UX
mosekyn (OITK-1);

- nmabopatopHOoe OOOpyIOBaHWE ¥ MNPUOOPHI, HEOOXOAMMBIC JUIS TPOBEIACHUS
xumu4deckoro skcrnepumenta (OTTK-1).
YMeTs:

- Oe3omacHO 00pamaThCs ¢ pacTBopaMu U ceimydnmu BemectBamu (OITK-1);
- TI0JIb30BAThCS MPOCTEHIIUM XUMHUYECKHM o0opynoBanuem u nocynoi (OITK-1);
- BBIp@XaTh COCTAB BemecTB xumuueckumu popmymnamu (OITK-1);
- BbIpaXaTb 3aKOHOMEpHBbIE IIPEBpAIICHUS BEIIECTB C IOMOILbI YpaBHEHUN
xumuueckux peaknuit (OITK-1).
Bnaners:
- CIOCOOHOCTBIO C TIOMOIIBI0 XUMHMUYECKUX MOHSATHHA (OpMYT M YpaBHEHHUH BbIpaXkaTh
XMUMHYECKHE 3aKOHOMEPHOCTH BCTpeYaroluecs B mpodeccruonanbuoii 3apucumoctu (OITK-1);
- mpaBuigaMu Oe3omacHOM paboThl B XMMHUYECKOW  j1abopatopuu M oOpamieHus ¢
BemectBamu (OTTK-1).

3.1 Marpuiia cooTHeceHHsI TeM/pa3/1esioB YUeOHOH TUCIMIINHBI (MOTYJIs1)
U (hopMHUpPYeMBbIX B HUX 001IeNPO(ecCHOHATBHBIX KOMIIETCHIUI

KOMIIETEHIINHU
OOmee
Pasnensl, TEMBI JUCIIATIIINHEI KOJ-BO
AR, OIK-1
KOMIIETEH
Ui
BBenenue. OcHOBHEBIE ITIOHATHSA U 3aKOHBI XUMUU. + 1
OcCHOBHEBIE KJIacChl BeIecTB. KUCIOTHO-OCHOBHEIE + 1

CBOWCTBA BEIIECTB.

XVMHYECKNE CUCTEMBI: PACTBOPBI, JUCIIEPCHBIE CUCTEMBI, + 1
EKTPOXUMHYECKHE cUCTEMBI. KOJIOMAHbBIE CHCTEMBI.

DJIEKTPOJIMTHYECKAS AUCconmanus. [ naponus. + 1
+ 1

Xumuueckasi TEpMOJIMHAMUKA U KUHETHKA.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BEIIECTB. + 1

Ctpoenne aromMoB. XHMHUA U MepuouyecKasl CUCTEMaA + 1

OJICMCHTOB.




XuMuYecKast CBAI3b U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI. + 1
KommiekcHbie (KOOpIMHALIMOHHBIE) COCTUHEHUS. + 1
O6mas xapakrepuctuka Merauio. CruiaBbl. 3HaUeHHE IS + 1
CEITbCKOTO XO3sIHCTRA.

DIEKTPOXUMHUECKUE CUCTEMBI. Koppo3us METaJIJIOB. + 1
AKKyMyJSITOpBL. Y CTPOWCTBO M IPUHIMI PAOOTHI.

Mertamnsl | A, A u IH1A rpynm. XKecTkocTh BOJBI U CITOCOOBI €€ + 1
yCTpaHCHHSI.

I'maBHbIC IepexoaHbIe MeTauIbl. CEMEMCTBO Keme3a. + 1
XuMu4deckast uAeHTU UK + 1
Opranuveckrie BEIIECTBA M X OCOOCHHOCTH. 3HAUCHUE B C/X. + 1
[Tonumepsl U oauromepsl. XuMUsl HOJTUMEPHBIX MaTEPUAJIOB.

4 CTpyKTYypa U CoAepKaHUe TUCHMILIMHBI (MOXYJIs)
OO01mast TpyA0€MKOCTh JUCIUTIINHBI COCTaBIsAeT 3 3a4eTHBIX equHul] 108 akay. gacos.

4.1 O0bemM TUCUMILIMHBI U BUAbI Y4e0HO padoThI

KonuuectBo akaj.gacon
N 110 OYHOU hopMme 10 3a04HOU (hopMme
Bun 3angaruit (bop (bop
oOyueHus oOyueHus
(1 cemectp) 1 kypc
OO61as TpyA0eMKOCTh TUCIUTUIMHBI 108 108
KonTtaktHas pabora oOywarommxcs c 32 14
MpernojaBaTesieM, T.4.
AynuTOpHBIE 3aHATHS, U3 HUX 32 14
JICKIIHH 16
nabopaTOpHbBIE 3aHSTHS 16 8
CamocrosiTenpHas pabora 40 85
mpopaboTka yueOHOTO
Marepuajia Mo  JUCUUIUINHE 20 47
(KOHCTIIEKTOB JICKIIMHA, YIC€OHHUKOB,
MaTEpHAJIOB CETEBBIX PECYPCOB
BBIMIOJTHEHHE  MHAMBHUIYaTbHBIX 10 26
3aJaHui
MMOATOTOBKA K clade MOy
(BBITIOJIHEHUE  TPEHHPOBOYHBIX 10 12
TECTOB)
KoHTpo:b 36 9
Byt uTOroBOro KOHTPOJIS 9K3aMeH 9K3aMeH
4.2 Jlekuun
dopmupyeMbie
OObeM B yacax PMUDY
KOMITETEHIIMH
No Paznen nucuuminHb! (MOAYISI), TEMBI JIEKITHI OuHas 3a04Has
dhopma ¢dopma
o0yyeHusi | oOydeHus
BBenenne. OcCHOBHBIE MOHATHUS U 3aKOHEI XUMUH. 1 0,5 OIIK-1




2 OcHOBHBIE KJIACCHI BemlecTB. KHUCIOTHO- 1 0,5 OIIK-1
OCHOBHBIE CBOMCTBA BEILIECTB.
3 | XuMHUECKHE CHCTEMBL: PACTBOPHI, 1 0,25 OIIK-1
JTUCTICPCHBIC CUCTEMBI, DJIEKTPOXUMHUYCSCKUE
cuctembl. Konnounaaeie cucTemeol.
4 DnekTponuTudecKas quccormanus. ['uaponms. 1 0,25 OIIK-1
5 | Xumuueckas TEPMOJIMHAMUKA W KHHETHKA. 1 0,25 OIIK-1
6 | OKHCIHMTETBHO-BOCCTAHOBUTEIBHBIE CBOWCTBA 1 0,25 OIIK-1
BEIICCTB.
7 | CtpoeHue atoMoB. XuUMHUSA U 1 0,25 OIIK-1
MEPUOJIUECKasl  CUCTEMA DJIEMEHTOB.
8 | Xumuueckast CBSA3b M IPOCTPAHCTBEHHOE CTPOCHUE 1 0,25 OIIK-1
MOJICKYJI.
9 KomrmnekcHpie (KOOPAMHAIIMOHHBIE) COCTMHECHHUS. 1 0,25 OIIK-1
10 | OOmras xapakTeprcTiuka MeTayuioB. CIuiaBbl. 3HaYCHUEC 1 0,25 OIIK-1
JUISI CEBbCKOTO XO3sICTRA.
11 | DAEKTPOXUMHUIECCKUE CHUCTEMBI. Kopposzus 1 0,5 OIIK-1
METaJIJIOB. AKKYMYJISTOPBI. Y CTPONCTBO U IPUHIIUI
paboTHL
12 | Metamnsl | A, 1A u A rpynm. JKecTkocTh BOABI U 1 0,5 OIIK-1
CIIOCOOBI €€ yCTpaHEeHHSI.
13 | I'nmaBHBIEe nepexoHbIe MeTabl. CeMeNCcTBO XKene3a. 1 0,5 OIIK-1
14 | Xumuueckas uaeHTH(GUKAINSL 1 0,5 OIIK-1
15 | Opranudeckue BeliecTsa U UX 0COOCHHOCTH. 2 1 OIIK-1
3navenue B ¢/X. [lonumepsl 1 ouromMepsl. XuUMHS
MOJMMEPHBIX MATEPUAIIOB.
Htoro 16 6
4.3 IlpakTHyecKue 3aHsITUS
He npexycMoTpeHbl
4.4 JIabopaTopHbie padoThI
O6beM B yacax dopmupye
OYHas | 3a04Has Hcnonb3zyemoe MbIE
Ne HanmeHnoBanue dopma | dopma n1abopaTtopHoOe KOMIIETEHI]
3aHATUSA o0yue | oOyueHH o0opyoBaHue "
HUS s
1 DKCIEepUMEHTAIBHOE 1 2 YCTaHOBKa s | OIIK-1
OTIpeICIICHUE OITpEICIICHUS
MOJISIPHOM MacChl MOJISIPHOM MAacCChI
SKBHUBAJICHTA SKBHUBAJICHTA METAJIIA,
HEU3BECTHOT'O cocTosAIIas u3
MeTasuia. O1OpeTKH, BOPOHKH,




NpoOUPKH W INTATHUBA,;
TEpMOMETp; Oapomerp;
OropeTka, 3aroJHECHHAs
1n. pactBopom HCI,
HaBecku MeTtauioB (Mg,
Cd, Zn).

[IpuroroBnenue 0,5 MepHblid  1mmHAp Ha | OIK-1

PacTBOPOB 3aJaHHOU 250Ma;  CKISIHKH €

KOHI[EHTPAIUN TOTOBBIMH PacTBOpPaMH
cynb(aTa aMMOHHUSI.

DKCIEePUMEHTAITBHOE 0,5 Xum.mocyna, OIIK-1

MOJTy4YeHUE XUM.pEaKTUBBI

KOJIIOUIHBIX

PacTBOpOB.

Koarymsanus 30ei.

DKCIEPUMEHTAIIBHOE 0,5 Xum.nocyna, OIIK-1

U3yYCHHUE Tporecca XUM.pEaKTUBBI

AJICKTPOJIUTUYECKON

JIUCCOIAAIIHH.

DKCIEPUMEHTAIIBHOE 0,5 Xum.nocyna, OIIK-1

U3YYCHHE THIPOIN3a XUM.pEaKTUBBI

COJICH.

DKCMEPUMEHTAIIBHOE 0,5 Xum.nocyna, OIIK-1

W3YYCHHE BIUSHUS XUM.pEaKTHUBBI

pa3INyYHbIX (aKTOPOB

Ha CKOPOCTH

XUMHYECKON PEaKIUH.

DKCIEepUMEHTATBHOE 0,5 Xum.mocyna, OIIK-1

U3y4eHUe XUM.pEaKTUBbI

OKHUCIIUTEIBHO-

BOCCTaHOBHUTEIBLHBIX

pEaKUnil ¥ BIUSHHUE HA

UX XOJl Pa3INYHBIX

(baxTOopoB.

[Tonmyuenue u 0,5 XuMm.mocya, OIlK-1

IKCIEPUMEHTAIILHOE XUM.pEaKTUBbI

M3y4YEHHE CBOICTB

KOMILIEKCHBIX

COCIUHCHMI.

DKCIEPUMEHTAITLHOE 0,5 Xum.mocyna, OIIK-1

U3y4eHue XUM.pEaKTUBbI

IIEKTPOXHUMHYECKUX

CHCTEM U UX
MIPUMCHCHHE B
XUMHUYECKOH
UIEHTU(UKAITIH.
OKCIIEpUMEHTAIBHOE




U3yUYCHHE TIpoIiecca
KOPPO3HUU METaJIIOB.

10

OKCIepUMEHTAIbHOE
M3y4YEHHE CBOMCTB
COCIMHEHUM METaJIJIOB

I A, HA u IHIA rpynm,
MeJU ¥ IMHKA.

0,5

Xum.nocyna,
XUM.PEAKTUBBI

OIIK-1

11

DKCHepUMEHTAILHOE
ompeeneHne oomei
JKECTKOCTH BOJIbI.

0,5

Xum.nocyna,
XUM.PEaKTUBbI

OIIK-1

12

DKCIEPUMEHTAIILHOE
M3y4YEHHE CBOICTB
3JIEMEHTOB CEMEICTBA
Kenesa

0,5

Xum.nocyna,
XUM.PEAKTUBBI

OIIK-1

13

DKCIEePUMEHTAIILHOE
M3y4YEHHE CBOICTB

0,5

Xum.nocyna,
XVM.pEAKTUBBI

OIIK-1

OpraHUYeCKUX
COCTUHEHUI.

Hroro

16 8

4.5 CamocrosiTeibHAsA paboTa 00yUYalomXxcst

Bun camocTosTeapHOM

O0BeM 4acoB

Paznen nucuumiuHe! (Tema) paboTHI oanan dopma pop—
o0OyueHus popua
o0ydeHus
Beenenne. OcnoBuble nousatuss | [IpopaboTka yueOHOTO
1 3aKOHBI XMMHUH. MaTepualia no JMCUUILIMHE
(KOHCTIEKTOB JIEKIIHH, 1 4
y4eOHUKOB, MaTepPHAIOB
CETEBBIX PECYPCOB)
Brinmonnenue 05 1
WHJIMBUIYQJIbHBIX 3aJIaHUN ’
IToaroTOBKA K TECTUPOBAHUIO 0,5 1
IIpopaboTka yueGHOTrO 4
Marepuaia 1mo JUCIUTIIIHE
(KOHCTIEKTOB JIEKIIUH, 1
y4eOHUKOB, MaTepUaloB
OCHOBHBIE  KJIACCHI BCUICCTB.
CETEBBIX PECYPCOB)
BeInosHeHue 1 2
VHJIMBUIYaJIbHBIX 33JIaHUN
[ToaroroBka K TECTUPOBAHHIO 1 2
XUMHYECKHE CHCTEMBL: ITpopaboTtka yue6HOTO 2
pacTBOpPBI, JUCIIEPCHBIC MaTepuala o JUCLUIIINHE 1
CUCTEMBI, (KOHCTIEKTOB JICKIIUH,
DJICKTPOXUMHUYCCKUC yqe6HI/IKOB, MaTepI/IaJ'IOB




CHCTEMBI. CETEBBIX PECYPCOB)

Konnougueie

CHUCTEMBI.
Brimonnenue
WHIMBUIYAJIbHBIX 3aJIaHUN
[ToaroroBka K TECTUPOBAHUIO
[IpopaboTka yueOHOTO
MaTepuana 1o JUCIUTIINHE
(KOHCIIEKTOB JIEKIIHH,

DIIEKTPOIUTHYIECKAS y4eOHUKOB, MAaTEPHAIIOB

auccounanus. ['uaponus.

CETEBBIX PECYPCOB)

Brinonnenue
VHJIMBU1YaJIbHBIX 3aJIaHUN

[ToaroroBka K TECTHPOBAHUIO

XumMmmudecKkas TCpMOAUHAMHKA U
KHWHCTHKA.

[IpopaboTka yuedbHoro
MaTepHasa 1o JUCIHUILTHHE
(KOHCTIEKTOB JICKLIUH,
y4eOHUKOB, MaTEPUAIOB
CETEBBIX PECYPCOB)

Brinmonnenue
VHJIMBUIYAJIbHBIX 3aJaHUI

IToaroroBka k TCCTHUPOBAHUIO

OKUCIUTEIBHO-
BOCCTAHOBHUTEIBHBIE CBOMCTBA
BEILIECTB.

[IpopaboTka yuedbHoro
Marepuaa 1o JUCHUILINHE
(KOHCTIEKTOB JISKIIH,
y4eOHUKOB, MaTepUaAJIOB
CETEBBIX PECYPCOB)

Brinmonnenue
VHIMBUYAJIbHBIX 3aJaHUI

IToaroToBka K TECTHPOBAHUIO

Crpoenne atomoB. XUMHS
u MEepUOJIUUECKasl  CUCTeMa
JJIEMEHTOB.

IIpopaboTka yueGHOTrO
Matepuaa 1o JUCIUTLIHHE
(KOHCIIEKTOB JIEKIIUH,
y4eOHUKOB, MaTepuajioB
CETEBBIX PECYpPCOB)

Brinonnenue
VHIMBUYaJIbHBIX 3aJaHUI

ITonroToBka K TECTHPOBAHUIO

XuMudeckas CBS3b U
MIPOCTPAHCTBEHHOE CTPOECHUE
MOJIEKYJI.

[IpopaboTka yuebHoro
MaTepuasa 1o JUCIUILTTHE
(KOHCIIEKTOB JIEKIIUH,
y4eOHUKOB, MaTepUajoB
CETEBBIX PECYPCOB)

Brinmonnenue
VHIMBUYAIbHBIX 3aTaHUI

IloaroToBka k TCCTUPOBAHHUIO

KoMmmnekcHsie
(KOOpIMHAIIMOHHBIC
COCTMHCHHS).

[IpopaboTka yuedbHoro
MaTepHasa 1o AUCIUILTHHE
(KOHCTIEKTOB JIEKIIHH,
y4eOHUKOB, MaTEPUAJIOB




CETEBBIX PECYpPCOB)

Brinonaenue
VH]JIMBUIYQJIbHBIX 3aJIaHUN

[ToaroroBka K TECTUPOBAHUIO

OO01mas XxapakTeprUCTHKA
meTaiuroB. CIuiaBel. 3HaUCHHE
IUIS CETILCKOT0O XO3SHCTBa.

[IpopaboTka yueGHOTO
Marepuaa 1o JUCIUILUINHE
(KOHCTIEKTOB JICKIIUH,
y4eOHHKOB, MaTEPHAIOB
CETEBBIX PECYPCOB)

Brinonnenue
WHIUBUYAJIbHBIX 3aJJaHUI

0,5

HO,Z[FOTOBKa K TECCTUPOBAaHHUIO

0,5

ONEeKTPOXUMUYECKHE
cucteMsbl. Kopposus
METaJJIOB. AKKYMYJISITOPBI.
Y CTpoUCTBO U IPUHIIMIL
paboTHL

[IpopaboTka yueOHOTO
MaTepHasa 1o JUCIUILTHHE
(KOHCIIEKTOB JICKIIHH,
y4eOHUKOB, MaTEpUAIOB
CETEBBIX PECYpPCOB)

Brinonnenue
VHJIMBU1YaJIbHBIX 3aJIaHUN

0,5

[ToaroroBka K TECTHPOBAHUIO

0,5

Mertamnst | A, HHA u 1A rpymm.
JKecTkoCTh BOABI U CITOCOOEI €€
yCTpaHEHHUS.

[IpopaboTka yuedbHoro
Marepuaa 1o JUCHUILUINHE
(KOHCIIEKTOB JIEKIIHH,
y4eOHHKOB, MaTepHAIOB
CETEBBIX PECYPCOB)

Brinonnenue
VHIMBUYAJIbHBIX 3aJaHUI

IToaroToBka k TECTUPOBAHHUIO

['maBHBIC TIEPEXOHBIE METAILIBI.
CeMelCTBO XKeesa.

IIpopaboTka yueGHOTrO
Matepuaa 1o JUCIUTLIHHE
(KOHCTIEKTOB JICKIIUH,
y4eOHUKOB, MaTepuajioB
CETEBBIX PECYpPCOB)

Brinonnenue
VHIMBUyaJIbHBIX 3aJaHUI

0,5

ITonroToBka K TECTHPOBAHUIO

0,5

XuMmudeckast uaeHTHGHUKALINS.

IIpopaboTka yueGHOTrO
MaTepHaa 1o JUCIUTUTTHE
(KOHCIIEKTOB JIEKIIUH,
y4eOHUKOB, MaTepUaloB
CETEBBIX PECYPCOB)

Brinonnenue
VHJIMBUYAJIbHBIX 3aJaHUI

IloaroToBka k TCCTUPOBAHHUIO

OpraHnveckue BeecTBa U UX
ocobennoctu. [loammeps! u
OJIUTOMEPBI.

[IpopaboTka yuedbHoro
MaTepuasa 1o JUCIUILTTHE
(KOHCTIEKTOB JIEKIIHH,
y4eOHUKOB, MaTEpUAIIOB
CETEBBIX PECYPCOB)

Brimosnenue

0,5




WHIIMBUIYAIbHBIX 33JIaHUN

[ToaroToBKa K TECTUPOBAHUIO 0,5 2

Uroro 40 85

[lepeyeHb METOOUYECKOTO OOECIEYEHUsI [UIS CaMOCTOSITEIbHOH pabOThl MO JUCHUIUIMHE
(MomyIH0):

1.Meronnuyeckoe pyKOBOJACTBO K JIaOOPAaTOPHBIM 3aHATHSAM IO XUMHM JUIsl CTYACHTOB
UHKCHEPHO-TEXHUUYCCKUX  (HEXMMHUYECKHX) crenuanbHocTei By3oB./ CumbOupckux E.C.,
[ManduroB B.D., KysuemoBa P.B., TapacoBa C.B., IllenkoBHukoBa H.B. MwuuypuHck:
Muuypunckuit 'AY, 2022

2. Meronuyeckue yKa3aHHs 10 BBITOJHEHHUIO CAMOCTOSATEIBHOW pabOTHI MO JAUCIUILINHE
«Xumusy s umkeHepHsix crenuansaocreit/ Cumoupckux E.C., ITandurto B.®., Ky3nerosa
P.B., Tapacosa C.B., lllenkoBuukosa H.B. Muuypunck: Muuypunckuii ['AY, 2021

4.7 Coaep:xanue pa3aejoB IUCHUIINHBI

1. Benenue. OCHOBHBIE MOHSTHS U 3aKOHBI XUMHUU

[Ipeamer u3zyyeHuss XuMuu. ATOMHO-MOJIEKYJIsIpHOE yueHue. [IOHATHUS «3JIE€MEHT, aToMm,
MOJIEKYJIa, IPOCTOE U CJIOKHOE BEILIECTBA, MOJIb, MOJIIPHAS Macca U MOJISIPHbIN 00beM». 3aKOH
COXpaHEHMS MAacChl M SHEPTUU. 3aKOH MOCTOSHCTBA COCTaBa: IabTOHUIBI U OEPTOIINIBI. 3aKOH
ABoraJipo. DKBUBAJIIEHT. 3aKOH YKBUBAJIEHTOB. BajeHTHOCTS.

Ponp XxumMHM B TEXHUKE U CEJIbCKOM XO3SIHCTBE.

2. OcHOBHbIE KJ1acchl BeulecTB. KHCI0THO-OCHOBHBIE CBOICTBA BEILIECTB.

Oxcunpl. HaszBanusi okcugoB. OcCHOBHbBIE, KHCIOTHBIE, amdortepHbie. [lomydenue wu
XAMHYECKHE CBOMCTBA.

Kucnotsl. Knaccuduxanus. [Tonydenue u cBoiicTaa.

OcHoBanusl. [lonyuenue u cBoiictBa. AMpOTEpHBIE THAPOKCUBI.

Comu. ITomyuenue u cBOMCTBA.

3. XUMHYECKHE CHCTEMBI: pacTBOPBI, ITUCIEPCHBIE CUCTEMBI, JIIEKTPOXUMUYECKUE
cuctembl. KosionHele CUCTEMBI.

Onpenenenve U knaccudukaiysi pacTBOpoB. PacTBOPHI HEINEKTPOIUTOB U AJIEKTPOIUTOB.
[Tprpona MEXMONIEKYIISIPHBIX CHII B pacTBOpax. PacTBopuMocTs BeniecTs. BiausHue pa3ianuHbIX
(akTOpoB Ha pacTBOPUMOCTH BellecTB. 3akoHbl Payns, Bant-I'opga. Tennossie 3gdextsl npu
pacTBOpeHHH. DHTaiIbIMA. DHTpomnus. CrocoObl BBIpaXEHUS COCTaBa pacTBOPOB. ['MIparthl.
Kpucrannoruapatel. ConbBarbl. 3HaU€HHE PAaCTBOPOB B XUMHH U OMOJIOTHUH. AHTU(DPHU3BI.

Komnounneie cuctemsl. [lucrnepcHocTs W aucnepcHble cucTeMmbl.  Knaccudukarus
KOJUIOMJIHBIX cHCTeM. 301M U Tend. Munemnna u ee crpoeHue. [lomyueHue KOJIOUIHBIX
pacTBOpPOB. YCTONYMBOCTh KOJUIOMJHBIX CHUCTEM, ONTHYECKHUE U JJIEKTPUYECKHE CBOMCTBA.
MeTo/1bI TOTY4YEHHNS U Pa3PYLIEHNS KOJUIOUAHBIX CUCTEM.

Komnonas! B mpupoaHbix cucreMax. PacTBopbl moiaumepos.

4. Onextponutnyeckas auccouuanusa. I'maponus. MexaHW3M  3IIE€KTPOJIUTHYECKON
JUCCOLMAIMU. DJEKTPOIUTHI W HeeKTponuThl. CBoiictBa MOHOB. CTeneHb M KOHCTaHTa
muccoranmu. CunmbHble M cnalble  »nekTponutThl. Mowuble peakuuu. IIpousBenenue
pPacTBOPUMOCTH.

HMucconmanus Boael. MoHHOe mpousBeneHue BoAbl. Bomopoassiii mokaszarens (pH) u
TUJPOKCHIIbHBIN noka3zaTtens pOH.

I'maponns. OOume nonoxenus. KoHcTaHTa M cremeHb ruaposusa. ['uaponus cosei.
CwMmeleHre paBHOBECHS THIPOIIH3A.

5. Xumuueckasi TEpMOJUHAMHUKA U KUHETHKA.

['omoreHHble M TeTEPOreHHbIE XUMHYECKHE Mporecchl. CKOPOCTh U MEXAHU3M PEaKIIHi.
3aKOH IEHCTBYIOIIMX MacC, KOHCTAaHTa CKOPOCTH, KHHETUUECKNUE YPABHEHMUSI, OPSIIOK PEAKLINH.
OHeprus akTUBalMKU. Y paBHEHUE AppeHuyca.




3aBHCUMOCTh CKOPOCTH PEAaKIMH OT pa3iuyHbIX (hakTopoB. Karamms m KaTamm3aTopsbl.
OOpatuMmble U HEOOpaTUMbIE XMMHUECKHUE PEAKIMH. XUMUYECKOEe PAaBHOBECHE M YCIIOBHUS €rO
cmemenus. [punmun Jle-Iatense. TermoBoi 3 PekT XUMHUUECKON peakLny.

6. OKUCINTEIBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA BELIECTB

CyIHOCTh OKUCIUTEIBbHO-BOCCTAHOBUTENbHBIX peakiuil. OKUCIUTENN U BOCCTAHOBUTEIIN.
CocraBiieHHE ypaBHEHMH OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. Vx tunsl. BausHue
pa3InYHBIX (PAKTOPOB HA XOJI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIN.

Onexkrpoxumuueckue npoueccbl. Kopposus wmertamioB. Ilpeamer  3iaeKTpOXHMHM.
DNEKTPOXUMHUYECKAsT CUCTEMA. XHMMHsI KOHCTPYKLIMOHHBIX 3JIEKTPOTEXHUUYECKUX MaTepHUasIoB:
3JIEKTPONPOBOJHUKOB, MAarHUTONPOBOJSAIIMX CIUIABOB, H30JISITOPOB, IOJYHPOBOJHUKOB.
BiisiHue npumeceil Ha 2JIEKTPOTEXHUYECKUE CBOMCTBA IPOBOAHMKOB TOoKa. Kepamuueckue u
MOJIMMEpHbIE  M3O0JsMOHHbIE  Marepuanbl.  [lomympoBoguuku.  IIpuHnunel  paGoThl
IIEKTPOXUMUYECKUX JTATUUKOB.

Psan craHmapTHBIX 3JIEKTPOAHBIX MOTEHIUMANOB. DJIEKTPOAbl. ['albBaHUYECKUN 3JIE€MEHT.
ONeKTpOKUHETUYECKUE siBiIeHUs. DU3NMKO-XUMUYECKasi MEXaHUKa TBEPABIX T U JUCHEPCHBIX
CTPYKTYp. OJEKTpOJIM3 W €ro 3HAa4YeHUE B MPOMBIIUIEHHOCTH. OJIEKTPOXUMHYECKas
nossipu3anus. [lepenanpsbkenue. XUMUUECKHE UCTOYHUKU TOKA. AKKYMYJISITOPBL. Y CTPOMCTBO U
npuHIUI padboTel. Koppo3us MeTamioB u criocoObl 00psOBI ¢ HEH.

7. Ctpoenue aToMOB. XUMHUS U IEPUOIUUECKAsI CUCTEMA 3JIEMEHTOB.

[IpeacraBnenne o crpoenun aroma. CoctaB aroMHoro sapa. M3zoromsl. Crpoenue
ANIEKTPOHHOM  000j0uku  aroma. KBanToBble umcna. Ilopsnok 3amojHEeHHS YpPOBHEH U
MOYpOBHEH 2NIEKTpOHAMU. DNEeKTpoHHbIEe (hopmyIbl. CeMeiicTBa XUMHUYECKUX JIIEMEHTOB.

OtkpbiTue mnepuoanyeckoro 3akoHa. CoBpeMeHHas (OPMYJIHPOBKA IEPUOAUYECKOTO
3akoHa. CTpyKTypa TMEpHOAMYECKOW CHCTeMbl. Ilepromabl, TPYMNbl, T\CPYIIbBI, PSIBL.
3aBUCHUMOCTb CBOMCTB 3JIEMEHTOB OT IIOJIO’KEHUS B IEPUOAUUECKON CUCTEME.

8. Xumuueckasi CBsI3b U MPOCTPAHCTBEHHOE CTpOEHUE MOJeKyl. CyIIHOCTh XUMHUYECKOU
CBA3U. Tunel XUMHUYECKOM CBA3U. XapaKTEPUCTHMKMA KOBAJIGHTHOM CBSA3U: DHEPIUs,
HaIpPaBJIEHHOCTb, HACBIIAEMOCTh, MOJIAPHOCTD, JUIOJBHBI MOMEHT, AJIMHA, BAJICHTHBIN yrod.
BanentHocts u crenens okucienus. ['mbpuauzamus atToMHbIXOpOUTaNIeH. MexXMoNeKyspHbIe
CBA3M. XHUMHYECKass CBSI3b M MEXMOJIEKYJIPHbIE B3aMMOJICHCTBHUS B IOJIYIIPOBOJHUKAX,
JUDJIEKTPUKAX.

9. KommiekcHble (KOOpIUHALMOHHBIE) COEANHEHUSL.

Crpoenne u knaccudukanusa. Homenknatypa. Koopaunaumonnas teopust Bephepa.
[Tpupona XMMHYECKON CBS3M B KOMIUIEKCHBIX COEIMHEHHUsAX. Jlucconmanus KOMIUIEKCOB B
pactBope. KoHCTaHTBI HECTOMKOCTH KOMIUIEKCOB. KOMIUIEKCHl ¢ OpraHMYeCKUMUIIMTaHIaMHU.
3HaueHUE KOMIUIEKCHBIX COEIMHEHUI B MAIIMHOCTPOECHNUH U B CEJILCKOM XO3HCTBE.

10. O6urast xapakrepuctruka MeTayioB. CriyiaBbl. 3HaU€HUE )1 CEITbCKOTO XO3SIMCTRA.

Merannuueckue 53JIeMEHTB M BemiecTBa. [lonoxkeHue B INEPUOIUYECKONH CHCTEME.
DneKTpoHHOEe cTpoeHue. Mertammdeckas cBsi3b.  Kmaccudukanus mertamioB. Duzndeckue
cBoiicTBa. CiocoOBI MOTY4YEHHUSI 1 XUMHUYECKUE CBOMCTBA.

Mertannuueckue criaBbl. B3ammopelicTBue  pa3nuuHbIX  MeTaiioB.  OcoOGeHHocTH
BHYTpPEHHEN CTPYKTYpbl. IHTEpMeTammueckre coeIMHEHNS.

11. DnekTpoxumuyeckue cucrembl. Koppo3us MeTaiuioB. AKKYMYJISTOPBL. Y CTPOMCTBO U
HOPUHIUI PaOOTHI.

[IpenMeT 371eKTPOXUMHUHU. DNEKTPOXUMHUECKas cucTema. Psii cTaHZapTHBIX AJIEKTPOIHBIX
MNOTEHIMAJIOB. DNeKTpoabl. ['anbBanndeckuit anemMenT. Kopposus mMetanioB u criocoObl 00psObI
¢ Hell. DnexTpoxumuueckas nossipuzanus. [lepeHanpspkenne. XvUMHUECKUE WCTOUYHUKH TOKA.
AKKYMYJIATOPBI.

12. Metamsl |A, I1A u 1A rpynmn. XKectkocTh BoAbl U CIOCOOBI €€ yCTpaHEHHUSI.

OOmast xapaktepuctuka MetauioB |A -rpynnbl. dusndyeckue M XMMUYECKHE CBOWCTBA.

[Tony4yeHnue U NpUMEHEHHUE IIETOYHBIX METAIIOB U UX COCIUHEHUM.



OOmast xapakrepuctuka smeMeHToB |lIA - rpynnbsl u rnaBHoi moarpynmel. Kanbimii,
CTpOEHHE aToMma, (uU3MuecKue M XuMudeckue coicTBa. CoeQUHEHUs KalbliUg B NPHUPOJE.
JKecTKoCTh BOJBI M CITOCOOBI €€ YCTpaHEHHS.

O6miass xapakrepuctuka simeMeHTOB |IIA - m\rpynmer. Amomunuii. OuU3HUECKUE |
XUMHUYECKHE CBOMCTBA. AM(OTEpHOCTh COeMHEHUH amoMuHus. [IpuMeHeHrne amoMUHIS U €T0
COCMHEHUI. AJTIOMOTEPMHUSL.

13. I'naBHble nIepexogHble MeTalIbl. CeMeNcTBO Kenesa.

Oobmas xapaktepuctuka OcoOeHHOCTH (IepeMEeHHas CTENeHb OKHCIEHMs, 00pa3oBaHME
KOMIUIEKCHBIX COEIMHEHUM). XpOM, MapraHel, Melib, IIMHK, cepedpo, PTYTh U UX COEIUHEHUS.
XuMHueckue CBOMCTBa W mpuMmeHeHue. Bananuii. Ero cmmaBel B MHCTPYMEHTaIbHOM
IIPOU3BOJICTBE, MALTMHOCTPOEHUHU.

KoHCTpyKLIMOHHBIE ~MaTepuanbl W UX IPUMEHEHHE B  CEIbCKOM  XO3slicTBe.
B3anmopelicTBie KOHCTPYKIIMOHHBIX MAaTEPUAJIOB C.X. MALIMH U 000pYIOBaHUS C OKpYKaroIIen
CpeoH U CpeCTBAMU MHTEHCU(BUKALIMY TPOU3BOJCTBA.

CemeiicTBo xene3a. Haxoxnaenue B mnpupoge. dusmyeckue W XUMUYECKUE CBOMCTBA.
3Ha4yeHue jKele3a U ero CIUIaBOB B TEXHHKE.

XUMUYECKHE TEXHOJOTMU C.X. MPOU3BOACTB. XHMHUYECKas MEJIUOpanusi IOYB.
XUMHUECKUE TIpOLecChl MpH  CBapKe, IMalike METalyIoB, INpU TEPMOXMMHUYECKOM H
AIIEKTPOXMMUYECKOM BOCCTAHOBJIECHUM WU PEMOHTE JeTajiel, NpU XHUMUYECKOM YIIPOUHEHUU
MOBEPXHOCTEH TPYIIMUXCS JeTajlel: IeMeHTaluu, a30TUHPOBAHUH, METAJUIU3ALIUH.

14. Xumudeckast 1IeHTHPHUKAIIHS.

KauectBennslit ananus. Llenu u Metopl. AHamuTHYeCKast KilacCU(UKaLKs HOHOB.

KomnyectBennsiii  anamm3. Kiaccudukanus METOZOB  KOJMYECTBEHHOTO — aHAIHU3a.
WucTpymMeHTanbHble METOAbl aHanu3a ((usnueckuid U GU3MKO-XUMHUECKU ananmu3). Obmue
npencrasienus. [Ipumenenue.

15. Opranuueckue BemecTBa M HMX o0coOeHHOCTH. 3HaueHue B c/X. [lomumepsl u
OJIUrOMepbl. XUMHUS MMOJIMMEPHBIX MaTepUaIOB.

Knaccudukanus u Ha3BaHus opraHuueckux BemecTB. OCOOEHHOCTH CTPOCHMS MOJEKYI.
N3omepus. Pu3nueckue 1 XUMHUYECKUE CBOMCTBA.

VYraeBogopoasl M MX MNpou3BojaHble. [‘a3o00pasHoe, XKHMIKOE U TBEPJOE TOILIUBO.
OcHoBHBIE TpUHLMIBI TiepepaboTku HedTH, yrid, ciaHueB B TomauBa it JBC,
HHEProyCTAHOBOK, B CMa304HbIE MaTEPHUAIIBI U AP.

XUMHUS CMa304YHBIX MaTepuagoB. AHTHUKOPPO3HOHHBIE J100ABKM K CMAa3bIBaIOLIUM
MmatepuanaMm. Puszuko-xumuueckue Bomnpocel npumeHeHuss I'CM B c¢.X. HpPOU3BOACTBE.
OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE MPOLECCHl TNPU TOPEHUH, MOJIMMEPU3ALMOHHbIE U
JECTPYKTUBHBIE ITpoLecchl pu xpanenuu ['CM.

[Tonumepuszanus u koHaeHcaus. CTpoeHue M CBONCTBA MOJUMEPOB. TepMopeakTUBHbBIE U
TepMoIUIacTUYHble MaTepuaisl. Kien. M3019110HHbIE TOIMMEPHBIE MAaTEPHAIIBL.

5 O0pa3oBaresibHbIE TEXHOJIOTHH

Bup yuyeOHoii paboThI Oo0pa3oBare/ibHbIE TEXHOJOTHHU
ONIEKTpPOHHBIE  MaTepHalbl, HCIOJIb30BAHHE
Jlexuun MYJIbTUMEAUNHBIX  CPEACTB,  pPa3JaTOYHBIN
Marepuan
JlenoBbIe U pOJIEBBIX UTPbI, pa300p KOHKPETHBIX
JlaGopatopHble 3aHATHS YIOPABJICHUYECKUX  CUTyallMd, TECTUPOBAHUE,

KEHNCBI, BBIIIOJIHEHUE TPYNIOBBIX ayJIUTOPHBIX
3aJjaHU, UHIUBUYAIbHBIE TOKJIAabI

CaMocCTOSTeIIbHEIS pa60TBI 3aI_I_II/ITa n MMpE3CHTaHA PE3YyJIbTATOB
CaMOCTOSATCIIBHOI'O UCCIICAOBAHUA Ha 3aHATHAX




6 OneHoYHbIE CPeCTBA TUCHHUIJIMHBI (MOILYJIs)

6.1 Ilacnopt ¢oHIa OLIEHOYHBIX CPEJACTB MO JUCHUILINHE «XHUMHUS»

No KonTponupyemeie pa3niesnbl Koz . OUEHOUHOE CPe/ICTBO
/i (TemMbl) AUCIUTUIUHBI KOHTPOIHPYCMOH | HAHMCHOBAHH KOJI-BO
KOMIIETCHIINH e
Beenenue. OCHOBHBIE TOHATHS U OIIK-1 TecroBbie
3aKOHBI XUMUU. 3aJaHus 24
1 Pedepar 10
Bomnpocsr pist 3
JK3aMeHa
OIIK-1 TecToBbIe
OCHOBHBIE KJIaCChl  BEILIECTB. 3a7aHus 14
2 KucnotHo-ocHOBHBIE  CBOWCTBA Pedepar 5
BEILIECTB. Bomnpocsr s 4
JK3aMeHa
XUMHYECKHE CUCTEMBI: OIIK-1
PacTBOPEI, AUCTIEPCHBIE TecroBsre
CHUCTEMBHI, 3a71aHus 12
3 BJIEKTPOXUMHUYECKUE Pegepar 5
cucremsl. Komnounansie Bomnpocsr st 4
CHUCTEMBEI. SK3aMCHa
OIIK-1 TecroBbie
3aaHus 10
DNeKTpoNIUTHUYECKAst
4 Pedepar 3
nuccouuanus. ['maponus.
Bompocer mis 4
JK3aMeHa
OIlK-1 TecToBbIE
3a7aHus 11
XuMudeckasi TepMOIMHAMUKA U
5 Pedepar 5
KHUHETHKA.
Bompocer ans 5)
JK3aMeHa
OIIK-1 TecroBbie
OxucanTensHO- 3a/laHus 4
6 BOCCTAHOBUTEJILHBIE CBOMCTBA Pedepar 4
BEIIECTB. Bompocer mis 4
JK3aMeHa
OIlK-1 TecToBbIe
Crpoenne aroMoB. XHMUA U 3aJaHus 15
7 NepUoANYEcKas CHCTEMA Pedepar 10
3JIEMEHTOB. Bomnpocsr st 4
JK3aMeHa
OIlK-1 TectoBbie 10
XuMu4eckas CBsi3b U 3a/laHus 8
8 MIPOCTPAHCTBEHHOE CTPOCHUE Pedepar
MOJIEKYIL. Bompocer ans 5
JK3aMeHa
KommnekcHeie OIIK-1 TecroBbie
(KOOpAMHAIIMOHHBIE) 3a7aHus 10
9 COCTUHEHMUSI. Pedepar 5
Bonpocer ans 5)

OK3aMCHa




OO0mmas xapakTepucTuKa OIIK-1 TecTtoBbIe
MeTaiuioB. CruiaBbl. 3HAYEHHE JUIS 3a7laHus 10
10 CEITbCKOTO XO3SHCTRA. Pedepar 5
Bompocer ans 5)
JK3aMeHa
DNEKTPOXUMHUECKHE OIIK-1 TecToBbIE 10
CUCTEMBI. Koppo3sus 3a/laHus 5
11 METaJUIOB. AKKYMYJISITOPBI. Pedepar 5
YCTpOUCTBO ¥ IPUHIIUII PAOOTEHI. Bomnpocsr  nnst
JK3aMeHa
OIIK-1 TecToBbIC
Meramnst | A, A u 1A rpynm. 3aIaHM 10
12 XKecTtkocTb BOJBI U CLIOCOOHI €€ Pedepar 6
YCTpaHCHHA. Bomnpocsr mis 4
JK3aMeHa
[';1aBHBIE NTEPEXOIHBIE METAILIIBI. OIIK-1 TecToBbIe
CewmeiicTBO xkenesa. 3a/1aHUs 20
13 Pedepar 4
Bompocsr mist 4
JK3aMeHa
Xumuueckas HACHTUPUKALIIS OIIK-1 TecToBbIC
3a/IaHus 20
14 Pedepar 5
Bomnpocsl mis 4
JK3aMeHa
Oprannueckue BEIIeCTBA U UX OIIK-1 TecToBbIE
0COOCHHOCTH. 3HAUYEHUE B C/X. sanaHms 20
15 [Tonumeps! 1 OJIMTOMEDBI. Pedepar 5
XUMUSL TOTUMEPHBIX Borpocs! s 3
MaTepUasoB. SK3aMEHA

1)

6.2 IlepeyeHb BONPOCOB JJI IK3aMeHA
1. BozuukHoBeHHe 1 uctopus pa3putus xumun. (OITK-1)
2. OcHoBHbIe TIOHsTHS 1 3aK0oHBI XuMuH. (OITK-1)
3.AtomHast Macca 1 MoJieKysipHas. Moinb. DkBuBajieHT. Bagentaocts. (OITK-1)
4. OCHOBHBIE KJTACCHI U HOMECHKJIaTypa Heopranunveckux coenuHenuit. (OI1K-1)
5. Okcubl, OCHOBaHMsI, KHCIIOTHI, conu. [Ipumepsr oOpa3oBanus 3tux coeannenuit. (OITK-

6.Conu cpennue u kucibie. CriocoOs! nosyuenus coneid. (OITK-1)

7. TBepapie Tena, xuakoctH, ra3el. (OITK-1)

8. PactBopbl. Crioco0b! BhIpakeHHs KOHIIeHTpanu# pactBopa. (OITK-1)

9. Knaccuguxkanus pacrsopos. (OITK-1)

10. DIEKTPOIUTBI, HEATEKTPOIHUTHI, ATeKTpouTHIecKas aucconuarus. (OITK-1)

11. [Mpuunns! pacmanaa Moiekys Ha HoHbI. CuiibHBIC U citadbie dnmekTpoauThl. (OITK-1)

12. Teopus anekTponnTudeckon nucconranvy. CTENeHb 3JIEKTPOIUTHUYECKON TUCCOLHALINH.

(OTIK-1)

13. Crenens nuccormanuu, kouctanra aucconmarmu. (OTTK-1)

14. ®usnyeckas 1 XuMuueckas Teopus pactsoposn. (OITK-1)

15. 3akons! Payns u Bant-T'odda. (OITK-1)

16. Kosmouaasie pactBopsl. (OITK-1)

17. B3Becu, a3po30J1H, CyCIICH3UH, IMYJIbCUH, MTeHbL. 3011k, ['enb. (OITK-1)




18. Monnoe npoussenenue Bobl. (OTTK-1)

19. Bogopoausiit mokasatens pactBopos pH. (OITK-1)

20. T'upponus coneit. (OITK-1)

21. IlpencraBnenue o crpoenun atoma. (OITK-1)

22. CTpoeHue 1 BaXHEHIIIHE CBOMCTBA aTOMHBIX sizep. (OITK-1)

23. Dueprus cesasu saaep. ledexr maccenr. (OITK-1)

24. Otkpoitue J1.1. MenaeneessiM [lepuoauueckoro 3akona. (OITK-1)

25. Ctpykrypa IICD JI.11. Menaencepa. (OIIK-1)

26 Kiaccndeckue v KBaHTOBO-MEXaHUYECKHUE MPEACTABICHUsS 0 XUMU4eckoi cBsi3u. (OITK-
1)

27. TlopsinkoBbiit HOMep 3emMenTa. M3oTormsr. (OTTK-1)

28. Tunsl xumuueckoii cszu. (OTTK-1)

29. CterneHb OKUCIICHUS aTOMOB 3JIeMEHTOB B coenHeHusx. (OITK-1)

30. OKHCIHTEIbHO-BOCCTAaHOBUTENBbHBIE  peaknuu. Krnaccubukamus.  Baxueimue
okucnutenu u BoccranoButenu. (OITK-1)

31. Meron anekrpornoro 6ananca. (OITK-1)

32.KommnekcHbie coenunenus. CTpoeHue KOMILICKCHbIX coeauneHuid. (OITK-1)

33.Knaccudukanus 1 HOMEHKIATypa KOMILIEKCHBIX coequneruid. (OITK-1)

34 3omepus KOMIUIEKCHBIX COCAMHEHHH. YCTOWYMBOCTH KOMIUJIEKCHBIX COCIUHEHUH.
3nauenwue. (OITK-1)

35. CrangapTHbIC OTCHIUABI AIeKTpoaHbIX peakimii. (OITK-1)

36. DnekTpoxumuyeckuil psi1 Hanpsbkenuid metamuios. (OITK-1)

37. 3amuTa MeTaiioB ot koppo3uu. Kiaccudukanus koppo3uiiabix npoueccos. (OITK-1)

38. l'anbBanmnueckue 3nemeHThl. (OITK-1)

39. O6mmme noustus 00 snekrponuse. (OITK-1)

40. OcoOeHHOCTH MPOTEKAHMS IEKTPOJIN3a B paciulaBiIeHHbIX cpenax u pactBopo. (OITK-
1)

41. TlocnenoBarebHOCTh MEKTPOHBIX mporeccos. (OITK-1)

42. TlonsiTue O CKOpPOCTH XMMMUYECKON peakuuu. OCHOBHbIE (AKTOphI, BIUSIOLIME HA
ckopoctb peakiun. (OITK-1)

43.3ak0OH JEHUCTBYIOIIMX MAacC — OCHOBHOM 3aKOH XHMHYECKOW KHUHETUKHU IS
sneMeHTapHoii craauu. Koncranra ckopoctu peakiuu. (OITK-1)

44.3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakuuu oT Temnepatypsl. [Ipasmiio Bant-I'ododa.
VYpasuenue Appenuyca. (OITK-1)

45.IlpencraBinenre 00 HSHEPrUM AaKTHBAIMM, SHEPreTHYECKOM Oapbepe U MEepex0JHOM
akTuBUpoBaHHOM Komriuiekce. (OITK-1)

46.Karanu3 u pepmentsr. (OITK-1)

47.9nements! [A-noarpynmsr. (OITK-1)

48.OnemenTs! ||A-nioarpymmsr. (OITK-1)

49 .9nements! |HIA — moarpymmsl. (OITK-1)

50.9nementsr IVA-noarpymmst. (OTTK-1)

51. Dnementsl VA-noarpymmsr. (OITK-1)

52. XuMHs MOJIEKYJISIPHOTO a30Ta, aMMHaKa M €ro NMpOU3BOJHBIX, OKCHJIOB a30Ta, a30THON
KUCIIOTHI U ee conei. (OITK-1)

53.9nementsl VIA-noarpymmst. (OTTK-1)

54. Onementsl VIIA-noarpynmer. (OITK-1)

55. Dnementsl VIIIA-noarpynmer. (OTTK-1)

56. Iepexoaubie metainibl. (OITK-1)

57. Dnextpoxumudeckue cBoiictBa Metasuios. (OITK-1)

58. Xumnueckas uneHtudukanus. (OITK-1)

59. Opranunveckue coenunenus. Kinaccudukanus u CBOMCTBA OPraHMYECKUX COCTMHCHHM.
(OIIK-1)



60. YrneBoaopo/isl U UX Mpou3BoaAcTBO. [Ipumenenue yriesomopoaos. (OITK-1)
61. O61ue moHsTHS 0 MoauMepax u onuromepax. (OITK-1)

6.3 IlIka1a OLIEeHOYHBIX CPEACTB

YpoBHU 0CBOEHUS

Kpurepun oueHuBanus

OueHo4HbIE CpeCcTBA

KOMIIeTEeHIIH I (x0J1. 62/1J10B)
ITpoaBUHYTSII — TMOJHOe M TINyOOKOe 3HaHWEe U TECTOBBIE 3aaHUS
(75 -100 GamnnoB) NOHMMaHWe y4eOHOro MaTepuaia U3 (30-40 6anoB);
«OTIUYHOY pasHbIX pa3/eiaoB AUCLUUILINHBL pedepat
- MOHMMAaHHUE CYIHOCTH M B3aMMOCBSI3U (7-10 GammoB);
paccMaTpUBAEMbIX IIPOLIECCOB U SIBICHUM; BOIPOCHI K IK3aMEHY
- TOCeIIeHHWE  y4eOHBIX  3aHITHUH, (38-50 GaytoB);
aKTUBHasT M TBopyeckas pabora Ha
NPAKTUYECKHUX 3aHITHSX.
bazoBsrit - TBepAbIC U JOCTATOYHO MOJHBIC 3HAHUS TECTOBBIE 3a1aHUS
(50 -74 6amna) — IPOrPaMMHOTO MaTepHaa; (20-29 GannoB);
«XOPOLIO» - MpPaBWJIbHOE IOHUMAHUE CYIIHOCTU M pedepar
B3aUMOCBSI3H paccMaTpuBaeMbIX (5-6 6anoB);
IPOLIECCOB U SIBJICHUM; BOIPOCHI K 3K3aMEHY
- TOCNeJoBaTeNbHbIC,  IMPABUIIBHEIE, (25-39 6amn);
KOHKPETHbIE OTBETbl Ha IIOCTaBJIECHHBIE
BONPOCHI TIpU CBOOOJHOM YCTpaHEHHHU
3aMey4aHuil 10 OT/AEIbHBIM BOIIPOCAM;
- IOcelieHue  y4eOHBIX  3aHSITHH,
aKTUBHasT M TBopueckas pabora Ha
NPAaKTUYECKHUX 3aHATHUSX;
[ToporoBssrii - TBEpIO€ 3HAaHHME U [OHMMaHUE TECTOBBIE 3a1aHUS
(35 - 49 6amToB) — | OCHOBHBIX BOIIPOCOB MPOTPAMMBI; (14-19 6annos),
«yIOBJIETBOPUTENBHO | - TMpaBUJIbHBIE U KOHKpETHbIe, 0e3 pedepar
» rpyObIX OIIMOOK OTBETHI HAa MOCTaBJICHHbIE (3-4 6anna);
BOIPOCHI NPU YCTPAaHEHUU HETOUYHOCTEH U BOIPOCHI K 9K3aMEHY
HECYUIECTBEHHBIX OIIMOOK B OCBEILEHUU ( 18-26 GamnoB);
OTJENBHBIX TOJIOKEHUH TNpPH HABOASILIMX
BOIIPOCAX IK3aMEHATOPA;
- TOCelIeHue Y4eOHbIX 3aHATHH, paboTa
Ha HHX, BBHIIOJHEHHE Bcex  (opm
MPOMEKYTOUHOTO KOHTPOJIS c
MMO0KUTETBHOH OIEHKOM.
Huzkuit - HENpaBWJIBHBIA OTBET XOTsA OBl Ha TECTOBBIE 3a1aHUS
(tonoporoBsIi) OIMH M3 OCHOBHBIX BONPOCOB, TIpyObIe (0-13 6amnos);
(xommeTeHL s HE OmMOKM B OTBEeTE,  HENOHUMaHHE pedepar (0-2 H6amna);
chopMHpoBaHa) CYIIHOCTH M3JIaraeMbIX BOTIPOCOB; BOTIPOCHI K DK3aMEHY
(menee 35 6amioB) — - HEYBEpPEHHbIE U HETOYHbIE OTBETHI Ha (0-20 6amnoB);
«HEYJIOBIIETBOPHUTENH | IOTIOJIHUTEILHBIE BOITPOCHI;
HO» - HECHCTEMHOE€ IIOCEIICHUE 3aHATHH,

OTCYTCTBHE pabOThl Ha HUX, BBIIOJHEHUE
OTHENBHBIX  (OpM  IPOMENKYTOYHOTO
KOHTPOJI C OTPUIIATEIIEHON OLIEHKOI.

7 Y4eOHO-MeTOAMYECKOe M MH(OPMAIIUOHHOE ol0ecnevyeHre TUCUUIIMHBI

(MoayJin)




7.1 OcHoBHasi yueOHasl JJUTepaTypa

1. MapteiroBa, T. B. Xumus : yueOHUK U MPAKTUKYM JUIsl IPUKIIaIHOTO OakanaBpuata / T.
B. Mapteinoa, 1. B. ApramonoBa, E. b. I'onynos ; mox pemakuueii T. B. MapTsiHoBOM. —
Mocksa : UznatensctBo FOpaiit, 2018. — 393 ¢. — (bakamagp. [Ipukmannoit kypc). — ISBN
978-5-9916-9988-4. — Tekcr : oamekrponueii // OBC  IOpait [caiiT]. —
URL: https://www.biblio-online.ru/bcode/413281
2. Xumus : ydeOHHK JUIs akajgeMuueckoro Oakanaspuata / FO. A. Jlebenes, I'. H. ®anees, A. M.
I'onyGes, B. H. [llanoBan ; mox o6mient penaknueii I'. H. ®daneeBa. — 2-¢ uza., nepepad. u 1o1I.
— Mocksa : U3marensctBo HOpaiit, 2018. — 431 ¢. — (bakanaBp. AKageMUYECKUH Kypc). —
ISBN 978-5-534-02453-1. — Tekct : oanektponsnsii // DOBbC IOpaiit [caiiTt]. —
URL: https://www.biblio-online.ru/bcode/412975
3. MapteinoBa, T. B. Xumus : yueOHUK U npaktukym juisi By3oB / T. B. MaprteiHoBa, U. B.
AptamonoBa, E. b. 'ogyHOB ; mon obmieit penakueit T. B. MapTeiHOBO#H. — 2-€ U3., HCIIP. U
nomn. — Mocksa : U3natenbctBo FOpaiit, 2023. — 368 c. — (Bricmiee oOpazoBanue). — ISBN
978-5-534-09668-2. — Tekcr : anmektponHbI // OOpa3oBarenpHas miargopma KOpaiT [caiir].
— URL: https://urait.ru/bcode/511370 (nara obpamenus: 28.06.2023).
4. Pocun, . B. Xumus. YueOHUK u 3a7auHuK : ydeOHHMK Uit By3oB / U. B. Pocun, JI. [I.
Tomuna, C. H. ConoBreB. — Mocksa : MU3znarensctBo IOpaiit, 2023. — 375 c. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-15973-8. — Texkct : anmexktpoHHbIN // OOpa3zoBareibHAas
mwiatrpopma HOpaiit [caiir]. — URL: https://urait.ru/bcode/510395 (mara oOpameHus:
28.06.2023).

7.2 lonosiHUTEIbHAS YUeOHasl IUTepaTypa
1. Kuszes, JI. A. Heopranuueckas xumus B 2 4. Yacte 1. TeopeTnueckre OCHOBBI | YICOHHK

s akagemuyeckoro OakanaBpuara / 1. A. Kusizes, C. H. Cmapeirua. — 5-e usn., nepepad. u
nor. — Mocksa : M3garensctBo FOpaiit, 2018. — 253 ¢. — (bakanaBp. AxagemMuueckuii Kypc).
— ISBN 978-5-534-01847-9. — Tekct : oanektponnsni // OBC IOpait [caiit]. —

URL.: https://www.biblio-online.ru/bcode/421203
2. Kuszes, J. A. Heopranuveckas xumusa B 2 4. Yacte 2. XUMHS DJIEMEHTOB : Y4€OHUK st

akagemuueckoro OakanaBpuara / JI. A. Kuszes, C. H. Cmapbirua. — 5-¢ 3., nepepad. u Jo1I.
— Mocksa : UzparensctBo HOpaiit, 2019. — 361 c¢. — (bakanaBp. AkajgeMudeckuii Kypc). —
ISBN 978-5-534-01849-3. — Tekcr : onekrponsbii // OBbC IOpaiit [caiit]. —

URL: https://www.biblio-online.ru/bcode/434252

3. Audunorenona, M. B. Xumus a1 HenpoQUIbHBIX HAPaBJICHUH | YUCOHUK U TIPAKTUKYM JIJIS
By30B / U. B. Andunorenosa, A. B. badkos, B. A. IlonkoB. — 2-¢ u3x., Uchp. u JOM. —
Mocksa : UznatensctBo FOpaiit, 2023. — 291 ¢. — (Bsiciiee obpazoBanue). — ISBN 978-5-
534-10633-6. — TekcT : anekTpoHHbI / O6pa3oBarensHas iardgopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/513563 (nara obpamenus: 28.06.2023).

7.3 MeToauyecKue yYKa3aHusi 0 OCBOEHUIO JUCHUILTUHBI
1.MeTtonnyeckoe pyKOBOJACTBO K JIAOOPATOPHBIM 3aHATHSAM IO XUMHH JUISl CTYIACHTOB
WH)KCHEPHO-TEXHHYECKUX (HEXMMHUYECKHX) crenuanbHocTed By30B./ CumoOupckux E.C.,
[TanpuroB B.®., Kysmemoa P.B., TapacoBa C.B., IlenxkoBamkoBa H.B. Mwuuypunck:
Muuypunckuii 'AY, 2022
2. Meronndeckne yKa3aHHs 10 BBITOJHEHHUIO CAMOCTOSTEIBHOW pabOTHI 1O JAHUCIUTUINHE
«Xumus» i nHKeHepHbIx crenranbHocTel/ Cumbupcekux E.C., [Tanduros B.®., Ky3nenosa
P.B., Tapacosa C.B., lllenxoBaukoBa H.B. Muaypuuck: Muuypunckuii [AY, 2021


https://www.biblio-online.ru/bcode/413281
https://www.biblio-online.ru/bcode/412975
https://www.biblio-online.ru/bcode/421203
https://www.biblio-online.ru/bcode/434252

7.4 UudopmanmoHHbie M HU(PPOBbIE TEXHOJIOTHH (IIPOrpaMMHOe
o0ecrneyeHune, COBpeMeHHbIE PO ecCHOHATbHBIE 0a3bl JAHHBIX U
HH(OPMALMOHHBIE CIIPABOYHbIEC CHCTEMBI)

VYyebHast aucuMIUIMHA (MOAYNB) TPEAyCMAaTPHBAET OCBOCHHE HWH(POPMALMOHHBIX H
U(POBBIX TeXHONOTU. Peanu3anus nudpoBbIX TEXHOJIOTUI B 00pa30BaTeIbHOM IIPOCTPAHCTBE
SBISICTCA OJHOW W3 BaXKHEHIIMX Leield oO0pa3oBaHUs, IaroIieil BO3MOXKHOCTb DPa3BUBATh
KOHKYPEHTOCIIOCOOHbBIE KauecTBa OO0Yy4YaroLMXCs Kak OyqyHIMX BbICOKOKBAJIM(UIIMPOBAHHBIX
CIELIUAJIACTOB.

[udpoBble TEXHOJIOIUU MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB 3(P(YEKTUBHOrO pelIeHUs
3a7a4  Mpo¢)eCCHOHAIBHOIO0, COLUAIBHOTO, JIMYHOCTHOIO XapakTepa C HCIOJIb30BaHUEM
pa3IMYHBIX BHUJOB KOMMYHHUKAI[MOHHBIX TeXHOJIOTMH. OcBoeHHE HUPPOBBIX TEXHOIOTUH B
paMKax JaHHOW JWCHUIUIMHBI (MOIYJsl) OPHEHTHPOBAHO HAa CHOCOOHOCTH O€30MacHO W
Ha/JIeXalluM  o0pa3oM MoJy4yaTb JOCTYH, YIpaBiATh, MHTErPUpPOBATh, OOMEHUBATHCA,
OLICHUBATh W CO3JaBaTh HWH(POPMAIMIO C TIOMOUIbIO HH(POBBIX YCTPOMCTB U CETEBBIX
TexHosioruil. dopmupoBanue HUPPOBON KOMIIETEHTHOCTU IpeAronaraeT paboTy ¢ JaHHBIMH,
BJIa/ICHUE UHCTPYMEHTAMHU U1l KOMMYHHUKAIUU.

7.4.1 J1IeKTPOHHO-0MOJINOTEYHbIE CHCTEMBI 1 0a3bI JTAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
Neo 6/1 (CeteBas daeKkTpoHHAsT OMOIMOTEKA)

2. ba3a naHHBIX 27eKTpoHHBIX HHPopManoHHbIX pecypcoB @PI'BHY NHCXbB (morosop
Mo oO0ecmeueHuIo JoCTyna K AJIeKTPOHHBIM HHpopMaimoHHbIM pecypcam PI'BHY IMHCXb
yepes repmuHal yaanennoro goctyna (TY ®I'BHY [THCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnexTpoHHast 6ubnuoreyHas cucrema «HanumoHanbHbI UppoBol pecypc «PykoHT»:
Komnekmuu «ba3oBsiit MmaccuB» U «Komoc-c. Censckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUe yCIyT M0 NPeA0CTaBICHUIO JocTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «AnexrporHoe m3narenscTo FOPAUT» (https://urait.ru/) (zoroBop Ha okasaHue
yCIOyr MO NPeAOCTaBIEHHUIO JocTyna K oOpazoBaTtenbHoi miardgopme OOO «DneKTpoHHOE
n3matensctBo FOPAMTY ot 07.05.2024 Ne 6555)

5. DnektpoHHO-OnOmMoTeuHast cucteMa «Bepraackuit»  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE UCTIOIB30BaHME Mpou3BeaeHH oT 26.03.2020 Ne 14/20/25)

6. ba3a maunaeix HOB «HarmonaneHas snmexTpoHHass Ooubmuotekay (https://rusneb.ru/)
(moroBop o noaxmroyeHuu Kk HOb u npenocraBnennn noctyna k oobexkram HOb ot 01.08.2018
Ne 101/HOb/4712)

7. CornamieHve 0 COTPYAHHYECTBE MO OKa3aHUI OMOIMOTEYHO-MH(OPMALMOHHBIX U
COLMOKYJIBTYPHBIX YCIYT IOJIb30BaTeNsIM YHHUBEPCUTETa W3 YHMCJIa HMHBAJIMJOB MO 3PEHHIO,
CITa0OBUISIINX, WHBATHIOB JPYIHX KAaTETOPHH C OTpaHWMYEHHBIM JOCTYIIOM K HH(OpMAIH,
JUI, UMEIOIINX TPyAHOCTU ¢ ureHueM mnockoneyaTtHoro tekcta TOI'BYK «TamGoBckas
obnacTHas YHUBEpCaIbHas Hay4Hast onbmmoTeKa WM. A.C. [TymkuHa»
(https://www.tambovlib.ru) (cornamenue o corpynauuectse ot 16.09.2021 Ne 6/H)

7.4.2. UndopManmoHHbIE CIIPABOYHBIE CHCTEMbI
1. CnpaBounast npaBoBas cucrema Koncynprantllinroc (oroBop nocTaBku, aanTaluy U
conpoBoxkaeHHs 3k3eMIuIsipoB cucteM Koncynprantllimtoc ot 11.03.2024 Ne 11921 /13900/9C)
2. DnexTpoHHBIM nepuoanueckuil cnpaBouHuk «Cucrema I'APAHT» (moroBop Ha
YCIYTH 10 conpoBoxaeHuio oT 15.01.2024 Ne 194-01/2024)


https://e.lanbook.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

7.4.3. CoBpeMeHHBbIe MPO(deccHoHATIBLHBIE 0a3bl TaHHBIX

1. ba3a naHHBIX HOPMATHBHO-IIPABOBBIX aKTOB HWH(GOPMAIMOHHO-00PAa30BaTEIbLHOM
nporpammbl «PocmeTon» (orosop ot 15.08.2023 Ne 542/2023)
2. baza pmannbix Hayunoit snektponHoit 6mbmmorekn eLIBRARY.RU — poccuiickuit
UH(POPMALIMOHHO-aHAIUTHYECKUH TOpTal B O00JacTH HAyKH, TEXHOJOTHH, MEAWLUHBI U
obpasoBanus - https://elibrary.ru/

3. Ioptan oTKpbITHIX AaHHBIX Poccuiickoit denepanmu - https://data.gov.ru/
4. OtkpeiTeie naHHbIe DeaepanbHON  CITYKObI

https://rosstat.gov.ru/opendata

I‘OC}’I[&pCTBCHHOﬁ CTaTUCTHUKHU -

7.4.4. J/InlieH3M0HHOE ¥ CBOOOIHO PACIPOCTPaHsieMOe IPOrPaAaMMHOE
o0ecrneyeHune, B TOM YHUCJIe 0T€4eCTBEHHOT 0 MPOM3BOACTBA

Ne| HaumeHnoBaHue Pazpabotun | Joctymnoct | Ccpuika Ha EnunbIi peecTp poCCHHCKUX PexBuzutel
x [1O b nporpamm 11t OBM u B/l (nmpu Hanuuum) | MOATBEPKAAIO
(mpaBo00Oas | (JIUIIEH3UOHH IeTo
aTesb) oe, CBOOOHO JIOKyMeHTa
pacmpocTtpaH (pym HANTHYIVIH)
sieMoe)
1 Microsoft Microsoft | JIunensnons - Junensus
Windows, Corporation oe ot 04.06.2015
Office Ne 65291651
Professional CpOK JeiicTBHS:
O6eccpodHo
2 | AwnHTHBHpYCHOE AO JluuensuonH | https://reestr.digital.gov.ru/reestr/366574/ | Cy6nuuen3nox
MpOTrpaMMHOE «JIaboparop oe ?sphrase_id=415165 HBIA JOrOBOP C
obecrieueHme us 000
Kaspersky Kacnepckor «CodTtexc» ot
Endpoint Security o» 24.10.2023 Ne
JUTs Ou3Heca (Poccwust) 0/H, CpOK
IEUCTBHUS: C
22.11.2023 mo
22.11.2024
3 MoitOduc 000 JIuuensuonn | https://reestr.digital.gov.ru/reestr/301631/ Konrpakr ¢
CraHaapTHBIH - «Hogsie oe ?sphrase_id=2698444 000
OducHsIif TakeT oOayHbIe «PyOukon»
JUTSL pabOTHI C TEXHOJIOTUH ot 24.04.2019
JIOKyMEHTaMU » (Poccus) Ne
U TIOYTO 036410000081
(myoffice.ru) 9000012
CpOK JIeHCTBHUS:
OeccpodHo
4 | OducHsrit naker AO «P7» | Jlunensuonn | https://reestr.digital.gov.ru/reestr/306668/ Konrpakr ¢
«P7-Opucy» oe ?sphrase_id=4435041 000
(neckromnHas «Codrekcy
BEpCHsL) ot 24.10.2023
Ne
036410000082
3000007
CpOK JIeHCTBHUS:
OeccpodHo
5| OnepaunonHas 000 JInuensuonH | https://reestr.digital.gov.ru/reestr/303262/ Konrpakr ¢
cucremMa «AJbT "bazanbT oe ?sphrase_id=4435015 000
O6pazoBanue» cBOOOIHOE «Codrekcy

IIPOrpaMMHO

ot 24.10.2023




S

Ne

obecrieueHn 036410000082
e" 3000007
CPOK JIEHCTBHUSL:
6eccpodHo
6| IIporpammuas AO JIuuensuonH | https://reestr.digital.gov.ru/reestr/303350/ | JluueH3HOHHSBI
cucTema Jist «AHTHIUIATH oe ?sphrase_id=2698186 i 1oroBop ¢
oOHapy)XeHHs am» (Poccus) AO
TEKCTOBBIX «AHTHUIIIATHAT
3aMMCTBOBaHUH B » OT
y9eOHBIX 1 23.05.2024 Ne
HayYIHBIX paboTax 8151, cpoxk
«AHTUIIIaruaT IEUCTBHUSA: C
BY3» 23.05.2024 no
(https://docs.antipl 22.05.2025
agiaus.ru)
7| Acrobat Reader Adobe CeobozaHo - -
- IPOCMOTP Systems pacnpocTpaH
nokymeHToB PDF, seMoe
Djvu
8 Foxit Reader Foxit CB0oOOHO - -
- IPOCMOTP Corporation | pacnpoctpan
nokymeHToB PDF, sIeEMO€e
Djvu

7.4.5. Pecypchl HH(POPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«AnTepuer»

1. CDTOwiki: 6a3a 3nanuii mo nudpooii Tpancdopmanuu https://cdto.wiki/
2. http://www.physchem/chimfak.rsu.ru
3. http://chem.uni-dubna.ru/LearnProcess/B_Disciplines/NoOrganic_Biblio.html
4. http://chemfac.samsu.ru/program_OPD/neorg.htm

Nk~ wdE

7.4.6. Ilu¢poBble MHCTPYMEHTHI, IPUMEHsIEMble B 00pa30BaTeJILHOM
npouecce

LMS-mnardpopma Moodle
Bupryansnas nocka Mupo: miro.com
Buptyansnas nocka SBoard https://sboard.online
BuptyansHas nocka Padlet: https://ru.padlet.com
O6naunsie cepBuckl: Snunekc./Juck, O6mako Mail.ru
Cepsucol onpocos: Suaexc @opmer, MyQuiz
Cepsucol BuseocBs3u: SHaekc renemoct, Webinar.ru
CepBuc coBMeCTHON pabOThI HaJl MpoeKTaMu AJist HeOombiux rpymm Trello
http://www.trello.com

8 MarepuajbHO-TEXHHMYECKOE oOOecnevyeHue TUCIUIIMHBI (MOLYJIsl)

Ilepeuenn

MaTCpHUaAJIbHO-TCXHUYCCKOT'O

o0ecrieueHus

JUCIUILINHEI

BKJIIIOYAcCT:

KOMIIBIOTEPHBIN KJIacC, MYJbTUMEAUMHYIO almaparypy; JocTtyn K cetu WHTepHer (Bo Bpems
CaMOCTOSITENILHOM TOATOTOBKH), HAIVISIHBIE TOCOOMS B BHJE IUIAKATOB M CTEHAOB B
CHEIUAIN3UPOBAHHBIX AyAUTOPHUSIX.



https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/

HauMenoBanue
CHeHAIBHBIX*
MoOMenIeHu ! "

OcHallleHHOCTHh
CHenuAJILHBIX
NoMelIeHu U MoMeIleHn

IlepedyeHb JTMLIEH3UOHHOTO
NMPOrpamMMHOro odecrevyeHus.
PexBH3MTHI NOATBEPKIAIONIETO

noMenleHuii s JJISl CAMOCTOSITEIbLHOM JTOKYMEHTA
CaMOCTOSITEJIbHOM padoThI
padoThI
VYyebOuas 1. Kamroszu 1. Microsoft Windows 7 (uneH3ust
ayAUTOpHUs JUI | TOPU3OHTAIBHBIE HAa  TPH | OT 31.12.2013 Ne 49413124,
npoBeaeHUs 3aHATHH | okHa (MHB. Ne 2101065486) | 6eccpodHo).
nekiuMoHHoro  tuma | 2.  MHTepaktuBHas jgocka | 2. Microsoft Office 2010 (uuen3ust ot
(r. MwuypuHck, yi. | (MHB. No 2101040205) | 04.06.2015 Ne 65291658, 6eccpouHO).
WnrepHannoanibHas, | 3. CHUCTEMHBIH  KOMIUIEKT:
oM Ne 101, 2/32) nporeccop Intel  Original
LGA 1150, BeHTUIATOD
Deepcool THETA 21,

MatepuHckass 1uiatra ASUS

H81M-K[JS-1150 iH,
namsate DDR3 4 Gd,
xkectkuii  auck 500 Gb,
kopnyc MAXcase H4403,
Onok  muraHus ~ Aerocool
350W ( WHB. No
21013400740)

4. Tlpoektop  Viewsonic

PJD6243 DLP 3200 lumens
XGA 3000:1 HDMI 3D
5. Habops1
JIEMOHCTPAIIMOHHOTO
o0opynoBaHuss M  y4eOHO-
HaTIAIHBIX TOCOOUH.

Vuebnas
ayJIUTOPUS TS
MPOBEJICHUS 3aHATUI
CEMHUHApPCKOTO THIIA,

1 PH-metp
1101044686);
2.TepmocraT ¢ OXJIaguTENIEM
JIH-4 (unB. Nel101044760)

(uHB.

IPYNIOBBIX u | 3. DOTO3IEKTPOKOIOPUMETP
VHIUBUyJIbHBIX (uHB. Nel101044671);
KOHCYJIbTALINH, 4. Llentpudyra
TEKYIIEro KOHTpoOJIs | JabopaTropHas (uHB.
u  npomexyrouHoil | Nel1101044720).

aTTecTaluuu 5. llIxad BHITSKHON (MHB.
(r. MuuypuHck, yiu. | Nel101061403)
HNHTepHanmoHaibHas,

noMm Ne 101, 2/13)

VYyebnas 1. Bans BOsTHAS
ayJauTopuUs Ui | 1abopatopHas (uHB.
npoBeneHus 3aHaTuil | Nel101044756).
CEMHHApPCKOro Tuma, | 2.P0TOAIEKTPOKOIOPUMETP
PYHIOBBIX u | (MHB. Ne 1101044666)
WHIUBUAYAIbHBIX 3. PH-metp (uHB.
KOHCYJIbTAIIHH, Ne1101044689)
tekymero koutpons | 4. Llkad BBITSDKHOW (MHB.
u  npomexyrouHoit | Ne1101061403)




aTTecTalun (r.
MuuypuHCK, yiL
WHTepHannoHaabHas,
oM Ne 101, 2/11)

Ilomemmenue s
CaMOCTOSTCIbHOM
paboThI (r.
MuuypuHCK, yiL
NutepHanuonanpHas,
n.101 - 4/10)

1. Komnerotep B
cocrase: mpoueccop Intel 775

Core Duio E440, mMonurop
19" Acer (uHB. Ne
2101045116, 2101045113)
Kommnsrorepnas TEXHHUKA
MOJIKIIIOUEHA K ceTH
«aTepHer» u obecrieyeHa
JIOCTYTIOM B €)%(0]®
YHHUBEPCHUTETA.

1. Microsoft ~ Windows, Office
Professional (JIunensus ot 04.06.2015

Ne 65291651 CpOK JIEUCTBUS:
OeccpodHo)

2. Mot  Oduc CrangapTHbId -
OducHplii maker i pabOTBl  C

nokymeHtamMmu W moutod (KoHTpakT c
00O «Pybukon» ot 24.04.2019 Ne
0364100000819000012 cpok neucTBus:

OeccpouHo)

3. AHTHBHpPYCHOE  NPOTPAMMHOE
obecieuenne  Kaspersky  Endpoint
Security IUTST OusHeca

(Cybmuuensuonnsiii  1oroop ¢ 00O
«Coprexc» ot 24.10.2023 Ne 6/H, cpok
nevctBus: ¢ 22.11.2023 mo 22.11.2024

)

OneparmonHas cucrema «AJBT
Ob6pazoBanue» (Kontpakr ¢ OOO
«Co¢rekc»  or  24.10.2023 Ne

0364100000823000007 cpok mercTBUs:
6eccpodHo)

4. JIuuensuonusli norosop ¢ AO
«Anrtuniaaruat» ot 23.05.2024 Ne 8151,
cpok geuctBus: ¢ 23.05.2024 1o
22.05.2025

S. ba3za  nmaHHBIX  DIEKTPOHHBIX
nH(popmannoHHbIX pecypcos DPI'BHY
[HCXb (moroBop mo obecrneueHuto
JIOCTyTIa K ANEKTPOHHBIM
uHpopMannoHHbIM pecypcam DPI'BHY
[MHCXDB uepe3 TepmMuHal yIajieHHOIO
nocryna (TYJ ®I'BHY HHCXB) or
09.04.2024 Ne 05-Y'T/2024)

6. DnekTpoHHas OnOIMOTEeIHAS
cucreMa «HarnumoHanbHbIM 1HPPOBOI
pecypc «PyKOHT»: Komnekuun
«bazoBbii  maccuB» u  «Komoc-c.
Cenbckoe XO3SICTBOY
(https://rucont.ru/) (moroBop Ha

OKa3aHWe YCIyr IO TPEAOCTaBICHHIO
noctyna ot 26.04.2024 No 1901/BI122)

[IporpamMma coctaBneHa B cooTBeTcTBUH ¢ TpeboBanusimMu @I'OC BO mo HampaBieHUIO
noaroroBku 23.03.03 Okcmutyaranys TPaHCIOPTHO-TEXHOJOTMYECKMX MAIIMH M KOMILJIEKCOB,
YTBEPKACHHOTO TPUKAa30oM MHUHHCTEPCTBA HAYKHU
Oeneparun Ne 916 ot 07 aBrycra 2020 .

ABTOp (B1):

U BbIcmiero oOpaszoBanus Poccuiickoii

CTapIIUi MpenoaaBaTeNb Kadeapbl OMOIOTHN U XUMHUHU




[IenxoBuukoBa H.B.

Penensenr (b1): C.B. ConoBbeB — TOKTOP CENbCKOXO03SHCTBEHHBIX HAYK, TOICHT Kadeapsl
TPAHCIIOPTHO-TEXHOJIOTNYECKUX MALIMH U OCHOB KOHCTPYHPOBAHHUS

[Tporpamma paccMoTpeHa Ha 3aceiaHuu Kadeapsl OMOIOTUH U XUMUH, IPOTOKOI Ne 8 ot
15 mapra 2021 1.
[Tporpamma paccMOTpeHa Ha 3acelaHUM Y4eOHO-METOAMYECKOW KOMHCCUU MH)KEHEPHOTO
nactutyra ®I'bOY BO Muuypunckuii 'AY, npotokon Ne 9 ot 5 anpens 2021r.
[Iporpamma yTBep)KAe€HAa Ha 3acelaHUM Y4eOHO-METOIUYECKOTO COBETAa YHHBEPCUTETa
npoTokoia Ne 8 ot 22 anpens 2021 r.

[Iporpamma nepepaboTaHa U JOMOJHEHA B cOOTBeTCTBHH ¢ TpeboBaHusiMu @I'OC BO.

[Tporpamma paccmoTpeHa Ha 3aceqanuu Kadeapsl Ouonoruu u xuMuu. [Iporokon Ne 10
ot «05» utons 2021 r.

[IporpammMa paccMOTpeHa Ha 3acelaHUM Y4eOHO-METOAMYECKOW KOMHCCHUU MH)KEHEPHOTO
uncturyra ®I'bOY BO Muuypunckuit I'AY, nporokosn Ne 11 ot 15 urons 2021r.

[IporpamMa yTBepkIeHa Ha 3acelaHUM y4eOHO-METOIMYECKOTO COBETa YHUBEPCUTETA
npotokoi Nel? ot 30 urons 2021 r.

[Tporpamma nepepaboTaHa u JOMONIHEHA B COOTBETCTBUH ¢ TpeboBanusimu GI'OC BO.

[Tporpamma paccMoTpena Ha 3aceqanuu Kadeapsl ouonoruu U xumuu. Ilporokon Ne 8 ot
«04» anpens 2022 .

[Iporpamma paccMOTpeHa Ha 3acelaHUM Y4eOHO-METOAMYECKOW KOMHCCHUU MH)KEHEPHOTO
unctutyta ®I'bOY BO Muuypunckuii 'AY, nporokon Ne 7 ot 14 anpens 2022 r.

[IporpamMa yTBepkIeHa Ha 3acelaHUM y4eOHO-METOIMYECKOTO COBETa YHUBEPCHUTETa
npotokos Ne 8 ot 21 anpens 2022 r.

[Tporpamma nepepaboTtaHa 1 10MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusMu OI'OC BO.
[Iporpamma paccmoTpeHa Ha 3acefnaHuu kadeapsl omomorun U xumun. I[Ipotoxom Ne 11
ot «05» utons 2023 r.
[Tporpamma paccMOTpeHa Ha 3acelaHUM Y4eOHO-METOAMYECKOW KOMHCCHU WH)KEHEPHOTO
uHctutyra ®I'BOY BO Muuypunckuii ['AY, nporokon Ne 10 ot 19 utons 2023r.
[Iporpamma yTBep)KA€Ha Ha 3acelaHUM Y4eOHO-METOIUYECKOTO COBETa YHHBEPCHUTETa
npotokoi Nel0 ot 22 uronst 2023 r

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBaHusMu OI'OC BO.
[Tporpamma paccMoTpeHa Ha 3aceqannu kadeapbl ononoruu U xuMuu. IIporokon Ne 9 ot
«06» mass 2024 .
[Tporpamma paccMOTpeHa Ha 3acelaHUM YIeOHO-METOAMYECKOW KOMHCCHU WH)KEHEPHOTO
uHctutyra ®I'BOY BO Muuypunckuii 'AY, nporokon Ne 9 ot 20 mas 2024r.
[Iporpamma yTBep)KJ€Ha Ha 3acelaHUM y4eOHO-METOTUYECKOTO COBETa YHHBEPCHUTETA
npotokos Ne9 ot 23 mast 2024 r
OpurnHan qOKyMeHTa XpaHUTCs Ha Kadeape ONOIOTHN U XUMUH.
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