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1 Ilesiu ocBOEHUSI AN CIUIIMHBI (MOLYJIA)

Lenbto OCBOGHMS MUCHUIUTMHBI «XUMUS»» SBISETCA COACUCTBHE (OPMHPOBAHUIO H
pa3BUTHIO Yy OOydYaroUmMXCsl OOILEKYJbTYpPHBIX, HPO(QECCHOHANBHBIX M  CIELHAIbHBIX
KOMIIETCHIINH, TMO3BOJSIOIIMX MM B JalbHEHMIIEM OCYWIECTBIATh HPOQPECCHOHATBHYIO
NeSITeIbHOCTh IIOCPEACTBOM OCBOECHUSI TEOPETUYECKMX M 3KCIEPHMEHTAIbHbIX OCHOB OOILEH
XUMMH.

2 MecTOo IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMMbl
JuctunuHa «XuUMUsD» TPEACTaBIsIeT co0oi aucuumuimHy Onoka bl oOs3aTenpHOM
yactu (b51.0.09).
Jlns m3ydeHus: ee HeoOXOAMMBI 3HAHUS B O0JACTH XMMHH, (U3MKH U MAaTEMAaTHKU B
npezenax rocyIapCTBEHHOro 00pa30BaTEeNbHOTO CTaHAApTa Ui CpeaHero (IOJHOro) oO0IIero
obpazoBanus. JluciumimHa « XUMUsD» SBISICTCS OCHOBOIOJIATAIOIICH JUIsl YCIENTHOTO OCBOCHUS

nocjcAyromux - JUCHUITIIAH

9KOJIOTHS;

cepruduKamnus

U JIMOCH3HUPOBAHUC

npou3BoacTBa U 3kcIutyatanuu TuTTMO); skcrimyaTalluOHHbIE MAaTEPHUAIIbI.

B chepe

3 Ilnanupyemble pe3yabTAaThl 00y4eHHsl 10 JUCHHUILIIMHE, COOTHECEHHbIE

¢ IVIAHUPYEMbIMHU Pe3yJbTATAMHU 0CBOCHHSI 00Pa30BaTeJIbHOM NPOrPaMMbI
OcBoeHne IUCHMIUIMHBI HampaBlIeHO Ha (opmupoBaHue o0menpodeccHoHaAIBHBIX

KOMIIETEHIINH:

OIIK-1- CrocobeH TNpUMEHSATh €CTECTBEHHOHAy4YHBIE W OOIICHH)KEHEpHBIC 3HAHUS,
METO/bl MAaTEeMaTUYECKOTI0 aHaJIN3a U MOJICIMPOBAHUS B TPO(ECCHOHAIBHON AEATENbHOCTH

Kon n Kon u Kputepuu onieHUBaHUS PE3yIbTaTOB 00yUCHHS
HAaMMCEHOBAHHUEC HanMCHOBAaHUEC HU3KHAH HOpOFOBLIﬁ 6.’:130BI>II>1 OpoaABUH
oOrmenpogeccrnona HMHAMKATOpa (TOTIOPOTOBBIH, YTBII
JIBHOU JOCTUXXCHUA KOMIIECTCHIIUA HE
KOMITCTEHITUH obmenpodeccuon | chopMupoBaHa)
AJIbBHBIX
KOMIICTCHIIUN
OIIK-1. NI-10nx-1 He ymeer YactuaHo YMmeer CBo0o7,
Cnocoben — IlpumensieT | npUMEHATH OCBOCHBI IIPUMEHSATH HO  yMeEeT
MPUMEHSTH MaTeMaTHYECK | MATEMATUYECK | YMEHUSA MaTeMaTuyec | MPUMEHSTh
€CTECTBCHHOHAY | M  ammapar, | Md  anmapar, | IpUMEHATh KUH amnmnapar, | MaTeMaTu4e
YHBIC U | METOJBI METOIBI MaTeMaTHYECK | METOIBI CKHit
oOlLIenH)KeHEPH | MaTeMaTHYECK | MaTeMaTUUeCcK | Ui ammapar, | MaTeMaTU4ec | ammapar,
BIC 3HAHHS, | OT0 aHA/IM3a U | Or0 aHaIM3a U | METOJBI KOT'O aHalu3a | METOJIbI
METObI MOJIEJIMPOBAHU | MOJEIUPOBAHU | MATEMATUYECK | U MaTtemMaTude
MaTEeMaTUYECKO | g JJIsl pEUIEHU | 5 I PEIIeHUs | Or0 aHaJIu3a W | MOJAEIHMPOBAH | CKOTO
ro asHammza u | 3aja4 3aJay MOJICJIMPOBAHHU | Us JUIS | aHanmu3a U
MoAeUpoBaHus | mpodeccruoHan | mpodecCuoHa | s s PEIICHUS | PeIICHUS MOJEIUPOB
B BHOU bHOU 3a11a4 3a/1a4 aHus TS
poQeCCUoHaNb | ACITEILHOCTH | ICATECIBHOCTH | MPOodecCHOHAl | MPO(ECCHOHA | PEIICHUS
HOU bHOU JIbHOH 3a/1a4
eI TEILHOCTH JESATCILHOCTH | ACSITEIBHOCT | Tpodeccro
u HaJbHOM
eI TEILHOC
TH
NI-20mnk-1 He ymeer YactuaHo YMmeer CBobof,
— IlpumensieT | npUMEHATH OCBOCHBI IIPUMEHSATh HO  yMeEeT
€CTECTBEHHOHA | ECTECTBEHHOHA | YMEHUSA €CTECTBEHHO | MPUMEHSTH
VUYHBIC W/WIIH | YYHBIE HW/WIU | IPUMEHSTh Hay4YHbIE €CTECTBEHH




oOmenH)KeHep | OOMEenHKEHep | €CTECTBEHHOHA | W/WIIH OHAyYHBIE
HbIE  3HAHUS | HbIE  3HAHUA | YUYHbIE W/WIM | OOIIEHH)KEHE | H/WIH
JUIE  peIIeHUs | [T peIIeHUs | OOMIEHHKEHED | PHbIC 3HAHUsS | OOIICHHKCH
3a1a4 3amad HbIC  3HAHWS | [UIA PEIICHHS | EpPHBIC
npodeccuonan | mpodeccuoHan | A pelieHus | 3a1a4 3HAHUS IS
bHOU bHOU 3aga4 npodeccroHa | pemeHus
JCSITEIBHOCTH | IEATEIBHOCTH | Tipod)ecCuoHal | JbHOM 3a1au
bHOU JeATeTLHOCT | Ipodeccro
JCSTEIbHOCTH | U HaJIbHOM
JeSITeTBbHOC
TH

B pesynbrare 0OCBOCHUS AUCHUILTUHBI (MOLYJIsl) 00yYaIOLINICs JOKEH:

3uats:

- OCHOBHBIE TTOHATHUS U 3aKoHBI XuMuu (OI1TK-1);

- CBOICTBa OCHOBHBIX KJIAaCCOB Heoprannueckux coenqunenuit (OIIK-1);

- TEOpeTUYECKHE OCHOBBI 3aBUCHUMOCTH CBOMCTB BEILIECTB OT COCTAaBa U CTPOCHMS HUX
moekyn (OIIK-1);

- nabopatopHoe oOoOOpyIOBaHWE W MNPUOOPHI, HEOOXOMWMBIE IS TMPOBEICHUS
xumuueckoro skcnepumenta (OIIK-1).
YMers:

- O6ezomacHO oOparmaTkes ¢ pacTBopaMu U chimyunmu BemectBamu (OITK-1);
MOJI30BATHCS MPOCTEHIINM XUMUYECKUM 00opyaoBanueM u nocyaoiu (OITK-1);
BBIpa)XaTh COCTaB BellecTB XuMuiueckumu popmynamu (OITK-1);
- BbIpaXaThb 3aKOHOMEpHbIE TPEBpAIICHUS BEIIECTB C IOMOINBIO YpaBHEHUI
xumuueckux peakuui (OIIK-1).
Bnaners:
- CHOCOOHOCTBIO C TMOMOIIBIO XUMHUYECKUX MOHATUH (OpMyn M ypaBHEHHUH BBIpaXKaTh
XUMUYECKHE 3aKOHOMEPHOCTH BCTpedaronuecs B npodeccnoHanbHoi 3aBucumocty (OITK-1);
- mpaBwiamMu Oe3omacHOW paboThl B XHMMHYECKOH  jabopaTopuu M oOpaieHus c
BemectBamu (OITK-1).

3.1 Marpuna cooTHeceHHsI TeM/pa3iei0B Y4eOHOM JUCUMILJIMHBI (MO1YJIs)
u hopMupyeMbIX B HUX 001mIenpodecCHOHAIBHBIX KOMIIETEHIIH I

KOMIIETEHIIUH
Oobiee
Paznensl, TEMBI JUCIUTIINHEI KOJI-BO
’ OIIK-1
KOMIIETEH
07054
Beenenne. OCHOBHEBIE ITIOHATHS U 3aKOHBI XUMUU. + 1
OcHOBHBIE KJacchl BellnecTB. KHCIOTHO-OCHOBHEIE + 1
CBOIICTBA BEHIECTB.
XHUMHUYECKUE CUCTEMBI: PACTBOPHI, TUCIIEPCHBIE CUCTEMBI, + 1
DJICKTPOXUMHYCCKUE cucTeMbl. KOJIIIOMIHBIC CUCTEMEL.
DNEeKTPOJUTHYESCKas auccoumanus. I maponms. + 1
+ 1
XuMudeckasi TepMOIMHAMUKA U KUHETHKA.
OKHUCIINUTEIIHFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BEIIECTB. + 1
Ctpoenne aromoB. XuMHUS U NepUOIUYECcKasl CUCTEMa N 1
SJIEMEHTOB.




XuMUYecKasi CBsI3b M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL. + 1
KommuiekcHble (KOOpAUHALMOHHBIE) COSAMHEHUSI. + 1
O61mmas xapaktepucTtrka MetajuioB. CriiaBel. 3HaUCHUE IS n 1
CEJIbCKOTO XO3sIHCTRA.

DIIEKTPOXUMHUIECKUE CHUCTEMBI. Koppo3zus METAJLIOB. n 1
AKKYyMYJSTOPBL. Y CTPOMCTBO U MPUHIIUT PaOOTHI.

Mertamnst [ A, ITA u [IIA rpynmn. XKectkocTs Bobl U c11OCOOBI €€ n 1
YCTpaHEHHUsI.

['maBHBIC TIepexogHbIe MeTaJTbL. CEMENCTBO JKelesa. + 1
XuMudeckasi WICHTU(DUKAIIHS + 1
Oprannueckue BEIIeCTBa U UX OCOOCHHOCTU. 3HAYCHHE B C/X. N 1
[TonuMepsl ¥ OTUroMepbl. XUMUs TOJTUMEPHBIX MaTEPUAJIOB.

4 CTpyKTYypAa U CoAepKaAaHUE TUCHUIIMHBI (MOLYJIA)
OO61mas TpyA0eMKOCTh AUCHUIUINHBI COCTaBIAET 3 3a4eTHhIX equHuIl 108 akaj. yacos.

4.1 O0beM TUCHUIUIMHBI M BUIbI Y4eOHOH padoThI

KonnuecTtBo akan.gacos
. 10 OYHOH (opMme 110 3a04HOU (popme
Buna 3anpgarun (bop (bop
oOy4deHus 00y4eHus
(1 cemectp) 1 kypc

OO6m1ast TpyA0€MKOCTh TUCITUTUIMHBI 108 108

KonrakthHass paGorta oOywarommuxcs c 32 14

npenojaBaTesieM, T.4.

AyaUTOpHBIE 3aHATHUS, U3 HUX 32 14
JEKLHUH 16 6
1a00paTOPHBIE 3aHATH 16 8

CamocrosiTenpHas padbora 40 85

npopaboTka y4eOHOro
Marepuaisa N0  JUCUUILUIMHE 20 47
(KOHCTIEKTOB JIEKIIUH, Y4eOHUKOB,
MaTepHaJioB CETEBBIX PECYPCOB
BBITIOJIHEHHE  WHIWBHIYaTbHBIX 10 26
3aJaHUN
MOJrOTOBKAa K cAaue MOIyJs
(BBIIOJTHEHHE ~ TPEHUPOBOYHBIX 10 12
TECTOB)
KonTposab 36 9
By #TOroBOro KOHTPOJIS 9K3aMeH 9K3aMeH
4.2 Jlekuuu
dopmupyemble
O0nem B yacax pMHDY
KOMIIETEHIINHI
Ne Paznen nucuuniauHel (MOYJIs), TEMBI JISKITHI ouHast 3a049Has

¢dbopma dopma
00yueHHs | 00ydYeHHs

1 Bgenenue. OCHOBHBIE TOHATHA U 3aKOHBI XUMUU. 1 0,5 OIIK-1




2 | OcHoBuble kiaccel BemiecTB. KucnorHo- 1 0,5 OIIK-1
OCHOBHBIC _ CBOWCTBA BELICCTB.
3 XUMHUYECKUE CUCTEMBI: PACTBOPHI, 1 0,25 OIIK-1
JUCIICPCHBIC CUCTEMBI, DJICKTPOXUMUUYCCKUC
cuctembl. KonouaHbele CHCTEMBI.
4 | Dnexrpomniacckas guccounanys. Luapomus. 1 0,25 OIIK-1
5 | Xumuueckas TepMOAMHAMUKA W KHHETHKA. 1 0,25 OIIK-1
6 | OKHCANTENBHO-BOCCTAHOBUTENBHBIE CBOMCTBA 1 0,25 OIIK-1
BEIIICCTB.
7 | Crpoenne artomoB. XuMHS H 1 0,25 OIIK-1
NepUoJMYecKas CHUCTEMa DIEMEHTOB.
& | XuMuueckas CBA3b U IPOCTPAHCTBEHHOE CTPOCHUE 1 0,25 OIIK-1
MOJICKYJL.
9 KomrnekcHbie (KOOPAUHAIIMOHHBIE) COCTUHEHUS. 1 0,25 OIIK-1
10 | O6mas xapakTepuctuka MetaiuioB. CriiaBbl. 3HaAYCHUE 1 0,25 OIIK-1
IUISL CEJIBCKOTO X035HCTBa.
11 | DnexTpoxumMudecKne CHCTEMBI. Kopposus 1 0,5 OI1IK-1
METaJIOB. AKKyMYJISITOPBL. Y CTPOHCTBO M MPUHIIMIT
paboTHI.
12 | Metamnst [ A, IIA u IIIA rpynmn. XKectkocTh BOABI U 1 0,5 OIIK-1
CHOCOOBI €€ yCTpaHEeHHS!.
13 | I'naBHBIe nepexoaHble MeTauibl. CeMeNcTBO JKenesa. 1 0,5 OIIK-1
14 | Xumunueckas uaeHTUPHUKALMS 1 0,5 OIIK-1
15 | Opranngeckre BemecTBa U X OCOOESHHOCTH. 2 1 OIIK-1
3navenue B ¢/X. [lonumepsl 1 ouromepsl. XuUMHs
MOJIMMEPHBIX MaTepHAaJIOB.
Hroro 16 6
4.3 IlpakTyeckue 3aHATUSA
He npeaycMoTpenst
4.4 JlabopaTopHble pad0ThbI
O0bemM B yacax dopmupye
OYHas | 3a04Has Ucnonb3yemoe MbIE
Ne HanmenoBanue dopma | dopma 1abopaTopHOe KOMIIETEHI]
3aHATHUS o0yue | oOyueHH o0opyaoBaHue u
HHUA s
1 DKCepUMEHTAILHOE 1 2 YCTaHOBKA st | OIIK-1
OIlpelieJIcHuE OIlpeleNIeHuUs
MOJISIPHOM MaccChl MOJISIPHOM MAacChl
DKBUBAJICHTA DKBUBAJICHTA METAJIIA,
HEU3BECTHOTO CoCTOsIIAs u3
MeTaia. OrOpeTKH, BOPOHKHY,




NpoOUPKU W UITAaTUBA;
TepMOMETp; OapomMerp;
OropeTka, 3aroJTHEHHAS
Ia. pactBopom HCI;
HaBeCcKH Metaiios (Mg,
Cd, Zn).

[Ipurorosnenue 0,5 MepHbl  nuauHAp Ha | OIIK-1

pacTBOPOB 3aJJaHHOM 250mi;  CKISIHKM €

KOHIIEHTPAIIUN TOTOBBIMH PacTBOpaMu
cynbdaTa aMMOHHS.

DKCHepUMEHTAIIBHOE 0,5 Xum.nocyna, OIIK-1

MOJTyuyeHue XHUM.pEaKTHUBbI

KOJUIOUTHBIX

pPacTBOpOB.

Koarysauus 30ei.

DKCrepuMEeHTaIbHOE 0,5 Xum.nocyaa, OIIK-1

U3y4eHHE Ipolecca XHUM.pEaKTHUBbI

AIIEKTPOJIUTHYECKON

JUCCOLUALINY.

DKCIEePUMEHTAIBHOE 0,5 Xum.nocyaa, OIIK-1

U3y4YEeHHE THIPOIN3a XHUM.pEaKTHUBbI

COJICH.

DKCrepuMEHTAIbHOE 0,5 Xum.nocyaa, OIIK-1

U3YyYCHUE BIUSHUS XHUM.PEaKTHUBbI

pa3Iu4HbIX (HaKTOPOB

Ha CKOpPOCTb

XUMHYECKOW PEaKIUU.

DKCMEPUMEHTAIILHOE 0,5 Xum.nocyna, OIIK-1

U3y4eHUE XHUM.pEaKTHUBBI

OKHUCJIUTEIHHO-

BOCCTaHOBUTEIIBHBIX

pEaKUHil ¥ BIUSHHUE Ha

WX XOJI pa3InIHBIX

¢bakTopoB.

[lonyuenue n 0,5 Xum.nocyna, OIIK-1

JKCIIEPUMEHTAIbHOE XHUM.pEaKTHUBBI

U3y4eHHUE CBONCTB

KOMIUIEKCHBIX

COEIMHEHU.

DKCIEepUMEHTAIBHOE 0,5 Xum.nocyna, OIIK-1

U3y4eHue XUM.pEaKTHUBBI

ANEKTPOXUMUYECKUX

CHCTEM U UX
IpUMEHEHHUE B
XUMHYECKOH
UICHTU(DUKAITIH.
OKCIIepUMEHTAIBHOE




U3y4eHue mporecca
KOPPO3HUHU METAJLIOB.

10

DKCIEPUMEHTAILHOE
V3YUYCHHE CBOWCTB
COEIMHEHUI METaJJIOB
I A, ITA u IIIA rpynm,

MEIN U IINHKA.

0,5

Xum.mnocyza,
XUM.PEAKTUBbI

OIIK-1

11

OKCIepUMEHTaIbHOE
oTpe/ieieHIe 00IIei
’K€CTKOCTH BOJBI.

0,5

Xum.nocyna,
XUM.PEAKTUBBI

OIIK-1

12

DKcrepUMeHTaIbHOE
W3Yy4YEHHUE CBOWCTB
3JIECMEHTOB CEMEHCTBA
JKenesa

0,5

Xum.nocyaa,
XUM.PEAKTUBBI

OIIK-1

13

OKCIepUMEHTaIbHOE
M3YUYCHHE CBOWCTB

0,5

Xum.mnocyna,
XUM.PEAKTUBbI

OIIK-1

OpraHUYECKUX
COCTUHEHUI.

Hroro

16 8

4.5 CamocrosiTesibHast padoTa 00y4ar0IIMXCs

Bun camocrosaTeabHON

O0BeM HacoB

Paznen qucnuriuHb! (Tema) paboThI anan dopa p—
00yJICHHS popma
00yUYeHHS
Beenenune. OcnoBurlie nonstus | [IpopaboTka yueGHOTO
1 3aKOHbI XUMHH. Marepuaia 1o JUCHUILIHHE
(KOHCTIEKTOB JICKIIHH, 1 4
y4eOHMKOB, MaTEPHAJIOB
CETEBBIX PECYPCOB)
Brinonnenue 0.5 1
WHJIMBUIYaJIbHbIX 3aJIaHUI ’
IloaroToBKa K TECTUPOBAHUIO 0,5 1
[IpopaboTka yueOHOTO 4
MaTepuaa 1o JUCIUTLIIMHE
(KOHCIIEKTOB JIEKLIUH, 1
y4eOHHKOB, MAaTEPHAJIOB
OCHOBHBIE  KJIACCHI BCLICCTB.
CETEBBIX PECYPCOB)
Brinosnnenue 1 2
WHJIUBUYUTHHBIX 3aJaHUN
IToaroToBKa K TECTUPOBAHUIO 1 2
XUMHYECKHE CHCTEMBI: ITpopaboTka y4eOHOTO 2
PpacCTBOPBI, TUCIICPCHBIC Marepualia o JUCHUILTHHE 1
CHCTCME, (KOHCTIEKTOB JIEKIIHH,
BJIEKTPOXUMHUUYECKUE y4eGHUKOB, MATEPUATIOB




CUCTEMEL.
Komnounausie
CHCTEMEL.

CETEBBIX PECYPCOB)

Brimonnenue
WHJIUBUIYJIbHBIX 3aJaHUN

IToaroroBka k TCCTUPOBAHUIO

DIIeKTPOJIUTHYECKAS
aucconyanus. ['unponus.

[IpopaboTka yueOHOTO
MaTepuaa 1o JUCHUTLIMHE
(KOHCTIEKTOB JICKITUH,
y4eOHUKOB, MaTEPHAIIOB
CETEBBIX PECYPCOB)

Brimonnenue
VHJAMBUAYAIbHBIX 3aJJaHUH

IloaroToBka K TCCTUPOBAHUIO

XuMHU4YeCcKast TCpMOJUHAMHKa U
KHHCTHUKA.

[IpopaboTka yuebHOro
MaTepuana 1mo JUCIUTIINHE
(KOHCTIEKTOB JIEKITHH,
y4eOHUKOB, MaTEPHAIIOB
CETEBBIX PECYPCOB)

Brimonnenue
WHAWBUAYAJIbHBIX 3aJaHUN

IloaroToBka K TECTUPOBAHUIO

\9)

OKUCHUTETBHO-
BOCCTAaHOBUTEILHBIE CBOMCTBA
BEILIECTB.

[IpopaboTka yueOHOTO
MaTepuaia 1o AUCIHUILTIHE
(KOHCTIEKTOB JIEKLIUH,
y4eOHUKOB, MaTEpHAJIOB
CETEBBIX PECYPCOB)

Brimonaenue
WHINBHAYAJbHBIX 3aJaHUM

IloaroToBKa K TECTUPOBAHUIO

Crpoerne aToMoB. XHUMHSL
u MepHOAMYECKAsl CUCTEMa
JJIEMEHTOB.

[IpopaboTka yueOHOTO
MaTepuaa 1o JUCHUTLIMHE
(KOHCTIEKTOB JICKITUH,
y4eOHUKOB, MaTEPHAIIOB
CETEBBIX PECYPCOB)

Brimonnenue
VHJAMBUAYAIbHBIX 3aJJaHUH

IloaroroBka K TCCTUPOBAHUIO

XuMHu4ecKkas CBSI3b U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJL.

[IpopaboTka yueOHOTO
MaTepuana 1mo JUCIUTLINHE
(KOHCTIEKTOB JIEKIIHH,
y4eOHUKOB, MaTepPHAIIOB
CETEBBIX PECYPCOB)

Brinmonnenue
WHAWBUAYAJIbHBIX 3aJaHUN

IloaroToBka K TECTUPOBAHUIO

KommiaekcHbIie
(KoopaAMHAITMOHHEIE
COCIMHCHUSA).

[IpopaboTka yuebHOTO
MaTepuaa 1o JUCIUTLIINHE
(KOHCTIIEKTOB JICKIIHH,
y4eOHHMKOB, MATEPHAJIOB




CETEBBIX PECYPCOB)

Brinmonaenue
WHIWBUAYAJbHBIX 3aJaHUM

IloaroroBka k TCCTUPOBAHHIO

OO11ast XapaKTepUCTUKA
MetawioB. CraBel. 3HAUEHUE
JUISL CEJILCKOT'O XO3STHCTBA.

IIpopaboTka yueOHOTO
Marcpuraia 1o JUCHUIIIINHE
(KOHCTIEKTOB JICKILIUH,
y4eOHUKOB, MaTepHAJIOB
CETEBBIX PECYPCOB)

Brinonnenue
WHINBHAYAJbHBIX 3aJaHuM

0,5

ITogroroBka K TECTUPOBAHUIO

0,5

DNEKTPOXUMUYECKHE
cucrembl. Kopposus
METaIJIOB. AKKYMYJISITOPBI.
Y cTpoiCTBO U MTPUHLIUIL
paboTHL

IIpopaboTka yueOHOTO
MaTepHualia 1o AUCIUILTHHE
(KOHCTIEKTOB JICKITUH,
y4eOHHKOB, MAaTEPHAIIOB
CETEBBIX PECYPCOB)

Brinmonnenue
WHAUBUAYAIbHBIX 3aJaHUI

0,5

[ToaroToBka K TECTUPOBAHUIO

0,5

Meramnet I A, HA u IITA rpynm.

JKecTKOCTb BOABI U CIIOCOOBI €€
YCTpaHCHHS.

IIpopaboTka yueOHOTO
Marcpuraia 1o JUCHUIIIINHE
(KOHCTIEKTOB JICKLIUH,
y4eOHMKOB, MaTepHAJIOB
CETEBBIX PECYPCOB)

Brinonnenue
WHIWBHAYAJbHBIX 3aJaHUM

ITogroroBka K TECTUPOBAHUIO

I'naBHBIC MEPEXOAHBIC METAJIJIBI.

CeMelicTBO XkKenesa.

IIpopaboTka yueOHOTO
MaTepuala 1Mo AUCIUILTHHE
(KOHCTIEKTOB JICKITUH,
y4eOHHUKOB, MAaTEPHAJIOB
CETEBBIX PECYPCOB)

Brinmonnenue
MHAMBUAYaJIbHBIX 3aJaHuI

0,5

IloaroroBka k TCCTUPOBAHUIO

0,5

Xumudeckast iIeHTAGUKATTHS.

[IpopaboTka yuebHOrOo
MaTepuana 1o JUCHUTLIINHE
(KOHCTIEKTOB JIEKIIHH,
y4eOHMKOB, MaTepPHAIIOB
CETEBBIX PECYPCOB)

Brimonnenue
WHAWBUIYAJIbHBIX 3aJJaHUH

IToAroToBKa K TECTUPOBAHUIO

OpraHnueckre BemecTBa U UX
ocoberHocTH. [TommmMeps! u
OJIUTOMEPHI.

[IpopaboTka yueOHOTO
MartepHaa 1o JUCIHILIHHE
(KOHCTIIEKTOB JICKIIHH,
y4€OHMKOB, MaTepHaJIOB
CETEBBIX PECYpPCOB)

Brimonaenue

0,5




WHIMBUyaJIbHbIX 3aJIaHUI

[ToaroroBka K TECTUPOBAHUIO 0,5 2

Hroro 40 85

[lepeueHr MeTOAMYECKOTO OOECIEYeHHs] Ui CaMOCTOSITENIbHOM padoThl MO IUCIUIUIUHE
(Monymnto):

1.MeTonuyeckoe PyKOBOJACTBO K JIaOOpATOPHBIM 3aHATHSM MO XUMHH JJISl CTYJICHTOB
WH)XKCHEPHO-TEXHUYECKUX (HEXMMHYECKUX) crhenuanbHocteii By30B./ Cumbupckux E.C.,
[TanpuroB B.®., Kysnemosa P.B., TapacoBa C.B., IllenxkoBamkoBa H.B. Muuypunck:
Muuypunckuii 'AY, 2022

2. Meronuyeckue yka3zaHusl MO BBINOJIHEHUIO CAMOCTOATEIbHOW paboThl MO AUCLHUILUIMHE
«Xumusy i uHxeHepHsix crnenuanbHocteit/ Cumbupckux E.C., IManguto B.®., Ky3nernosa
P.B., Tapacosa C.B., lllenrkoBaukoBa H.B. Muuypunck: Muuypunckuii 'AY, 2021

4.7 Conep:kanue pa3iesioB JUCHUILIMHBI

1. Beegenue. OcHOBHBIC HOHATHS U 3aKOHBI XUMUH

[Ipeamer u3zyueHuss XuMuu. ATOMHO-MOJIEKYJIIpHOE yueHue. [IOHATHS «3JIEeMEHT, aToM,
MOJIEKYJIa, IIPOCTOE U CJIIOKHOE BEIECTBA, MOJIb, MOJISIPHAsI Macca U MOJISIPHBIA 00beM». 3aKOH
COXPAaHEHHUS MACChI M SHEPTHUU. 3aKOH MOCTOSTHCTBA COCTABA: IATbTOHUBI U OEPTOILTUABI. 3aKOH
ABoraipo. DKBUBAJIEHT. 3aKOH KBHBAJIEHTOB. BajeHTHOCTb.

Ponb XuMuH B TEXHUKE U CEIHLCKOM XO3SHCTBE.

2. OcHoOBHEIE KJIacchl BellecTB. KHCI0THO-OCHOBHBIE CBOMCTBA BEIIECTB.

Oxcunpl. HaszBanusi okcumoB. OCHOBHBIE, KHCIOTHBIE, amdotrepHbie. [lomydeHune u
XHMMHYCSCKHE CBOMCTBA.

Kucnotsl. Knaccuduxanus. [lonydenue u cBoiicTsa.

OcnoBanus. [Tonyuenue u cBoiicTBa. AM(OTEpHBIC THIPOKCHUIBI.

Conu. IlonyueHnue U CBOMCTBA.

3. XWMHYECKHE CHCTEMBI: PACTBOPBI, JUCIEPCHBICE CHUCTEMbI, SJIECKTPOXUMHYECKHE
cucteMbl. KoaaougHbIe CUCTEMEI.

Omnpenenenue u kiaccudukaiys pacTBOpOB. PacTBOPBI HEIJIEKTPOIUTOB U IJICKTPOIUTOB.
[Ipupona MexMOIIEKYIISIPHBIX CHII B pacTBopax. PactBopuMocTs BemiecTB. Biusinue pa3inyHbIx
(hakTOpOB Ha PacTBOPUMOCTH BemiecTB. 3akoHbl Payns, Bant-I'odda. Temnoseie 3¢ dhexTsr mpu
pactBopeHun. DHTanmbnus. DHTponus. CrnocoObl BBIpaXEHHsT COCTaBa PacTBOPOB. 'mapatsl.
Kpucramnoruapartel. CobBaThl. 3HAYECHHUE PACTBOPOB B XMMHUHU M OMOIOTHU. AHTU(DPHU3HIL.

Konmounueie cuctembl. JMCEpCHOCT, M JAMCIEPCHBIE CUCTeMbl. Kiaccudukarus
KOJUIOUJHBIX CHUCTEM. 307M W reinu. Mwumenna wu ee crpoeHue. [lomydeHne KOUTOMIHBIX
pacTBOpPOB. YCTOWYMBOCTh KOJUIOMJHBIX CHUCTEM, OITHUYECKUE M DJIEKTPUUYECKHE CBOMCTBA.
MeToap! TOTyYEHUS U Pa3pyLIICHUS KOJIJIOUTHBIX CHCTEM.

Konnouasl B npupoansix cuctemax. PactBopsl moaumMepos.

4. DnexrtponuTuyeckas auccounuanus. ['maponus. MexaHH3M  3IEKTPOIUTHYECKOMN
JUCCOIMAIMU. DIJEKTPOJIUThl U HE3NeKTpoiuThl. CBoiicTBa HMOHOB. CTENneHb W KOHCTAHTA
nuccoranuu. CwibHble © - cimabble  dnekTponauThl. HMonHbIe peakmuu. [IpousBenenue
PacTBOPUMOCTH.

Huccouunanus Bonel. MonHoe mnpousBeaeHue Bonabl. Bopoponusiii mokazatens (pH) u
TUAPOKCUIIbHBIN TToKa3zarenb pOH.

IMuppomms3. O6mme monoxxkenus. KoHctanTa u cTemeHs Truaposnmsa. [ Wapoiau3 cojei.
CwmelnieHre paBHOBECHS THIPOJIN3A.

5. Xumuyeckas TepMOJUHAMUKA U KUHETHKA.

['oMoreHHble U reTeporeHHble XUMHUUYECKHe mpouecchl. CKOPOCTh U MEXAHU3M PEAKIUH.
3aKoH JEHCTBYIOMIUX MacC, KOHCTaHTa CKOPOCTH, KHHETUUECKUE YPaBHEHUS, TTOPSA0K PEAKIIUHU.
DHeprusi akTUBaluu. Y paBHEeHUE AppeHuyca.




3aBUCHUMOCTh CKOPOCTH pEaKIMHM OT pa3in4HbIX (akTopoB. Katanms m KaTamu3aTopsbl.
OO6patumble U HEOOpaTUMbIE XMMHUECKHE PEAKIMH. XUMUYECKOE PABHOBECHE M YCIOBHUS €ro
cmemenus. [punnun Jle-atense. TemnoBoi 3¢ ekt xuMuaeckoi peakiuu.

6. OKHCINTEIFHO-BOCCTAHOBUTEIIHHBIE CBOMCTBA BEIIECTB

CyIIHOCTh OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX PeaKUil. OKUCIUTENN U BOCCTAHOBUTEIIN.
CocraBneHue ypaBHEHUN OKHCIHUTEIIbHO-BOCCTAHOBHUTENBHBIX peakiuid. Mx Tunel. BausHue
pa3nuYHbIX (PAKTOPOB HA XOJI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIN.

OnexTpoxumuueckue mporecchl. Kopposus wmetamnos. Ilpeamer  aneKTpoXuMUU.
DNEKTPOXUMHUUYECKAsT CUCTEMA. XHMMHMsI KOHCTPYKLHMOHHBIX 3JIEKTPOTEXHUYECKMX MaTE€pHaJIOB:
JEKTPONPOBOIHUKOB, MarHUTONPOBOJSAIIMX  CIUIABOB, H30JSTOPOB, IMOJYIPOBOJHUKOB.
BiusiHue nmpumecell Ha JJIEKTPOTEXHUYECKUE CBOMCTBA NMPOBOJHUKOB ToKa. Kepammueckue u
MOJINMEpHbIE  M30JsILMOHHbIE  Marepuanbl.  [lomynpoBonnuku.  Ilpunnuner  pa®oTsl
INEKTPOXUMHUYECKUX TaTYUKOB.

Pan cranmapTHBIX AJIEKTPOJHBIX MOTEHLHMATIOB. DJIEKTPOJbl. ['aJbBaHUYECKHUI 3JEMEHT.
ONEeKTpOKMHETHYECKUE sBJICHUA. DU3NKO-XMMHUUECKasi MEXaHUKa TBEPABIX TEJ U JUCIEPCHBIX
CTPYKTYp. OJEKTpPOJAM3 M €ro 3HA4€HWEe B MPOMBIIIJICHHOCTH. OJEKTPOXUMUYECKas
nossipusauus. [lepenanpsbkenne. XMMHUUECKUE HCTOYHUKY TOKA. AKKyMYJISITOPBL. Y CTPOMCTBO U
npuHLUI padotsl. Kopposust MetanioB U cnocoObl 00pbObI C HEMH.

7. Ctpoenne aToMOB. XUMHMsI U IEPUOJNYECKAS] CHCTEMA DJIEMEHTOB.

[IpencraBnenne o crpoenun aroma. CocrtaB aromHoro sapa. HW3oromsl. Crtpoenue
JIEKTpOHHONH  o0Oosioukn  aroma. KBaHToBble uuncna. I[lopsgok 3amoiHEeHHs YpOBHEH H
HOJTlypOBHEH 3JIEKTpOHAMU. DJIEKTPOHHbIE (opMyJibl. CeMecTBa XUMUUECKHUX 3JIEMEHTOB.

OtkpeiTHe mnepuoauyeckoro 3akoHa. CoBpeMeHHas (OPMYJIUPOBKA MEPHUOIHMYECKOTO
3akoHa. CrTpykTypa nepuoauyeckod cuctembl. Ilepuoapl, rpynmbl, HO\TPYNIbI, PSAIbL.
3aBUCHMOCTb CBOMCTB 3JIEMEHTOB OT I10JIOKEHHUS B IEPUOAUUECKON CUCTEME.

8. Xumuueckasi CBSI3b M NMPOCTPAHCTBEHHOE CTpoeHue MojeKyJsl. CylnHOCTh XMMHYECKOMN
CBA3U. Tumbl XMMHUYECKOM CBA3M. XapaKTEPUCTUKU KOBAJICHTHOM CBA3M: DJHEPrus,
HaIpPaBJI€HHOCTb, HACKIIIAEMOCTb, MOJISIPHOCTb, TUIMOJBHBII MOMEHT, JUIMHA, BaJCHTHBINA YTOJI.
BanentHocTs M creneHb okucineHHs. [ mOpuanzanus aToMHbIXopOuTaneil. MexxMoneKyspHble
CBSA3M. XHUMHUYECKas CBsSI3b M MEXMOJIEKYJSIpPHbIE B3aUMOJCHCTBUS B IOJIyIPOBOJHHUKAX,
JTUDJIEKTPUKAX.

9. KomruiekcHbie (KOOPAMHAIIMOHHBIE) COCTUHEHUS.

Crtpoenne u xnaccudpukanus. Homenxnarypa. Koopnunaunonnas teopusi Bephepa.
[Ipupona xumuueckoll CBS3M B KOMIUIEKCHBIX COEAMHEHMsIX. Jlucconuanusi KOMIUIEKCOB B
pactBope. KOHCTaHTBI HECTOWKOCTHM KOMIUIEKCOB. KOMIUIEKCHI C OpPraHMYeCKUMWIMTaHAAMH.
3HaueHUe KOMIUIEKCHBIX COEIMHEHUI B MAIIMHOCTPOCHUH U B CEJIbCKOM XO3SIMCTBE.

10. O6mias xapakTepuctuka MeTaoB. CriaBbl. 3HaU€HUE AJISL CEIbCKOTO X03sIiCTBA.

Mertannuueckue 53jeMeHThl M BemiecTBa. llojokeHWe B NEPUOAWYECKOM CHCTEME.
OneKTpoHHOE cTpoeHue. Mertamnnueckas cBs3b. Kiaccudukauus meramioB. dusnyeckue
cBoiicTBa. CriocoObI MOTYYCHHSI H XUMHUYECKHE CBOMCTBA.

Meramnmnueckue cruiaBel.  B3aumopeiicTBue  pasnuyHbIX  MeTauioB.  OcoOeHHOCTH
BHYTPEHHEHN CTPYKTYphl. IHTEpMETaNINueCKUE COCIUHEHHUS.

11. Dnexrpoxumuueckue cucteMbl. Koppo3us MeTamioB. AKKyMyJsTOpPbL. Y CTPOMCTBO U
IPUHLIUI PAOOTHI.

IIpenMer 2yIeKTPOXUMUU. DNEKTPOXUMHUUYECKAs CUCTEMA. Psii cTaHAApTHBIX 3JIEKTPOIHBIX
NOTEHIMAJTIOB. DIeKTpoabl. ['anpBanndeckuii 3nemMent. Kopposus MetamioB 1 criocoObl 60pbObI
C HeHl. DnekTpoxuMmuueckas nossgpusanusd. [lepenanpsokenne. XUMHUECKHE MCTOYHUKH TOKA.
AKKYMYJISTOPBI.

12. Metamsl 1A, ITA u HIA rpymnmn. XKecTkocTh BOABI U CIIOCOOBI €€ yCTPaHEeHHS.

OOmrast xapakTepucTuka MeTauioB [A -rpynmbl. Puszndyeckne M XUMHUYECKHE CBOWCTBA.

[TosrydyeHune u NpUMEHEHNE ENOYHBIX METAJIOB U UX COECAMHEHUH.



OOmiast xapakrepuctuka sneMeHToB IIA - rpynmsl um rinaBHoW moarpynmsl. Kanbiuii,
CTpoeHHe aToMa, (u3nueckue M XuMudeckue cBoiicTBa. CoelMHEHHUs Kallbliusg B HPHUPOJIE.
JXecTKkocTh BOJBI M CIIOCOOBI €€ YCTpaHEHHUS.

Obmass xapakrtepuctuka snemeHToB IIIA - m\rpynoel. AmtomMuHuil. ®usmueckue u
XMUMHUYECKHE CBOMCTBA. AM(OTEpHOCTh CoeIMHEHUH anmtoMuHus. [IpuMeHeHne altoMUHUS U €T
COEIMHEHUI. ATTIOMOTEPMHUSL.

13. I'naBHble epexogHble MeTaIbl. CEMENCTBO JKenesa.

O6mras xapakrepuctuka OcoOeHHOCTH (TepeMeHHas CTENeHb OKUCIEHUsS, 0Opa30BaHME
KOMIUIEKCHBIX COEIMHEHUiT). XpoM, MapraHell, Mellb, LIUHK, cepedpo, PTYTh U HX COEIUHEHMUS.
XUMUYECKUE CBOWCTBA M mnpuMeHeHue. Banaguit. Ero cmaBel B MHCTPYMEHTAIBHOM
IIPOU3BOJICTBE, MALTMHOCTPOEHUH.

KoHcTpykunonHbsle MaTepuanbl M UX OPUMEHEHHE B CEJIbCKOM  XO3SIHCTBE.
B3anmopeiicTBie KOHCTPYKIIMOHHBIX MAaTEPUANIOB C.X. MAILIMH U 000pYyIOBaHUS C OKpPY>Karollei
Cpelloi U cpelICTBaMU MHTEHCU(UKAIIMKM TPOU3BOJICTBA.

CemelicTBo xene3a. Haxoxnenune B npupoge. PU3MUECKME U XHMHUYECKUE CBONCTBA.
3HaueHue KeJe3a U €ro CIJIaBOB B TEXHUKE.

XHWMHUYECKHE TEXHOJIOTMH C.X. IPOU3BOJACTB. XHUMHUYECKas MeEJIUOpalus IIOYB.
XUMUYecKHue TpoIecchl MpU CBapke, INailke MeTaJyloB, MpPH TEPMOXUMHUYECKOM U
INEKTPOXUMHUYECKOM BOCCTAaHOBJIEHUU M PEMOHTE JETalel, NMPU XHMHUYECKOM YIPOYHEHUU
MOBEPXHOCTEH TPYILMXCS JIeTalel: IeMEHTAlH, a30TUPOBAHUH, METAJUIU3AIIUH.

14. Xumunueckas uaeHTHPUKALIKS.

KauectBennsrit ananus. llenu u MmeToapl. AHaTUTHYECKas KiacCUu(PUKalus HOHOB.

KonnyectBennsiit  ananu3. Kiaccudukanus METOAOB KOJIMYECTBEHHOIO —aHAIU3a.
WNHcTpyMmenTanbHble MeTOAbl aHanu3a (pusmueckuit M (u3NKo-xuMHUeckuil ananusz). OOmue
npencrasieHus. [Ipumenenue.

15. Opranuyeckue BellecTBa M UX OCOOEHHOCTH. 3HaueHue B c/x. [loiaumepsl u
oJuroMepsl. XUMHMsI MOJIMMEPHBIX MaTepUaJIOB.

Knaccudukanus m Ha3BaHHUs opraHudeckux BemiecTB. OCOOEHHOCTH CTPOEHHUS MOJIEKYII.
N3omepus. Ousndeckue 1 XMMHUYECKUE CBOMCTBA.

VYrneBopopoasl M HX MpOU3BOJHBIE. ['az000pa3Hoe, >KUIKOE U TBEPJOE TOILIUBO.
OcCHOBHBIE NPUHIMNBI mepepaboTku HedTH, yras, cinaHueB B TomnuBa it [IBC,
SHEProyCTaHOBOK, B CMa304HbIE MaT€pHaJIbI U Jp.

XuUMHUSL CMa304YHBIX MaTepuanoB. AHTUKOPPO3HOHHBIE J00ABKM K CMa3bIBalOIUM
matepuanaMm. PuznukKo-xuMHueckue Bompockl mnpumeHeHuss ['CM B c.X. NpPOU3BOJCTBE.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE TPOLECCHl NPU  TOPEHUH, MOJMMEPU3ALUOHHBIE U
JECTPYKTUBHBIE ITpoLiecchl pu xpanenuu I'CM.

[Tonmmmepuszanus u koHaeHcanus. CTpoeHue M CBOWCTBA MOJMMEPOB. TepMOPEaKTUBHBIE U
TepMoIUIacTUYHbIe MaTepuaibl. Kien. M30s11oHHbIE TOJIMMEPHBIE MaTepUabI.

5 O6pa3oBaresibHbIE TEXHOJIOTHHU

Bua yueOHo# padoThl Oopa3oBaTe/ibHbI€ TEXHOJOTHH
ONEKTPOHHBIE  MaTepHallbl,  HCIOJIb30BAHUE
Jlexuun MYJIbTUMEAUNHBIX  CPEACTB,  Pa3’aTOYHBIN
MaTepua
JleToBbIe M POJIEBBIX UTPHI, pPa300p KOHKPETHBIX
JlaGopaTopHble 3aHATHS YIPAaBIEHYECKUX  CHUTyallud, TECTUPOBAHUE,

KEIChI, BBIMIOJIHEHHE TPYIIOBBIX AYyIUTOPHBIX
3aJJaHui, MHAMBUAYaJIbHBIC TOKJIAIbI

CamocTrosaTenbHble pabOThI 3amura u pe3eHTaLUs pe3yJIbTaToB
CaMOCTOSATEIILHOTO MCCIICIOBAHMUS HA 3aHATHUIX




6 OueHo4yHbIe cCpeaCTBA AUCHUIIMHBI (MOIYJIs1)

6.1 IlacnopT poHIA OLIEHOYHBIX CPEACTB MO AUCHHUITINHE «XHUMHUA»

Ne Kontponupyemsie pazensl Koz . Ouenounoe cpeacTso
1/ (Tembl) TUCIUTUIMHBI KOHTPOIMPYCMOH | HAHMCHOBAHH KOJI-BO
KOMITCTCHIIUU e
BBeaenne. OCHOBHBIEC IOHATHS U OIIK-1 TectoBbIE
3aKOHBI XMMHU. 3aJIaHus 24
1 Pegepar 10
Bomnpocsr mist 3
JK3aMeHa
OIIK-1 TecToBEIC
OCHOBHBIE KJIaCChl  BEIIECTB. 3aaHus 14
2 KucnotHo-ocHOBHBIE  CBOWCTBa Pedepar 5
BEILECTB. Bompocsr  nis 4
JK3aMeHa
XHUMUYECKHUE CUCTEMBIL: OIIK-1
PacTBOPBI, JTUCIIEPCHEIE TectoBbIe
CHCTEMBI, 3a71aHus 12
3 ANEKTPOXUMUYECKHE Pedepar 5
cucteMbl. Komtonaneie Bomnpocer st 4
CHCTEMBI. JK3aMeHa
OIIK-1 TecToBEIC
3aJIaHUS 10
DneKTponuTHIeCKas
4 nuccounarms. ['maponus Pedepar 3
’ ’ Bomnpocsr st 4
JK3aMeHa
OIIK-1 TectoBhIC
3aJaHUA 11
XuMu4deckas TEpMOJIMHAMHKA U
5 Pedepar 5
KHHETHKA.
Bompocer miist 5
JK3aMeHa
OIIK-1 TectoBEIE
OKHCIUTEIBHO- 3aJJaHMs 4
6 BOCCTaHOBUTECILHBIE CBOMCTBA Pedepar 4
BEILIECTB. Bompocsr  mis 4
DK3aMeHa
OIIK-1 TecToBEIC
Crpoenune aromoB. XuMHS U 3a7aHug 15
7 nepuoanyYecKas cucTeMa Pedepar 10
JJIEMEHTOB. Bompocsr  nis 4
JK3aMeHa
OIIK-1 TecToBEIC 10
XuMuueckas CBSI3b U 3aJaHusg 8
8 MIPOCTPAHCTBEHHOE CTPOCHHE Pedepar
MOJIEKYJL. Bompocsr  mist 5
DK3aMeHa
Kommekcubie OI1IK-1 TecToBbIC
(KOOpAMHAIMOHHEIE) 3aJIaHUS 10
9 COCTMHCHHS. Pedepar 5
Bompocsr  nis 5

OK3aMCHa




OO1mras xapakTepUCTHKA OIIK-1 TectoBbIe
MeTaiuioB. CiuiaBel. 3HaUeHUE I 3aJaHusg 10
10 CEJIBCKOI0 XO35MCTBA. Pedepar 5
Bonpocsr mis 5
JK3aMeHa
DIIEKTPOXUMHUYECKHUE OIIK-1 TectoBbie 10
CHCTEMBI. Koppo3zus 3aaHUS 5
11 METaJUIOB. AKKYMYJISITOPBI. Pedepar 5
YCTpONCTBO M IPUHIIUTT paOOTEHI. Bonpocsr mis
JK3aMeHa
OIIK-1 TecToBhIC
Meramnsl [ A, IIA u IIA rpynm. 3a1aHHA 10
12 XKecTtkocTb BOJBI U CLIOCOOBI €€ Pedepar 6
yCTpaHCHH. Bonpocsl nis 4
JK3aMeHa
['maBHbBIE TEpEXOAHBIC METAJIIBI. OIIK-1 TecToBEBIE
CemMeiicTBO kene3a. 3aJJaHMs 20
13 Pedepar 4
Bomnpocer miis 4
JK3aMeHa
Xumuueckasi HaAeHTU(OUKALUS OIIK-1 TecroBbie
3aJaHUg 20
14 Pedepar 5
Bomnpocsl nins 4
9K3aMeHa
Oprannueckue BEUIECTBA U UX OIIK-1 TecToBhIE
0COOCHHOCTHU. 3HAYEHUE B C/X. 3aaHus 20
15 [Tonumepsl U OJIUTOMEDBI. Pedepar 5
XHAMHMS TOJIMMEPHBIX Bompock! s 3
MaTepuaoB. SK3aMEHA

6.2 IlepeyeHb BONIPOCOB /1JIfl IK3aMeHA

1. Bo3nukHoBeHue u ucropus pazpurus xumuu. (OIIK-1)

2. OcHoBHbIC MTOHATHS U 3aK0HBI XUMUH. (OITK-1)

3.AtoMHas macca u MoJieKyisipHas. Mosb. JkBuBaneHT. BanentHocts. (OIIK-1)

4. OcHOBHBIE KJIACChl U HOMEHKJIaTypa Heopranmdeckux coenunenuit. (OIIK-1)

5. Oxcunbl, OCHOBaHUs, KUCIOTHI, conu. [Ipumepsl oOpa3oBanust 3tux coeauHenui. (OIIK-
1)

6.Comu cpenaue u kucibie. CriocoOs! momyuenus coneit. (OITK-1)

7. TBepawie Tena, sxunkoctu, raspl. (OIIK-1)

8. PactBopsl. CriocoObI BeIpaxeHus: KOHIeHTpaun pactsopa. (OITK-1)

9. Kimaccudukanust pactsopos. (OIIK-1)

10. DneKTpoINUThI, HEANEKTPOJIUTHL, AJIeKTpoauTHdeckas nuccounanus. (OIIK-1)

11. ITpuumHb! pacnaga MoJeKyI Ha HOHBI. CuiibHBIC B clla0bie AaekTposuThl. (OTIK-1)

12. Teopust anekTponuTudeckon nucconnannu. CTeneHp 3JIeKTPOIUTHUECKON JUCCOLUAIUH.
(OIIK-1)

13. Crenensp quccounanuu, koHctanta aucconuanuu. (OIIK-1)

14. ®usnueckas u xumu4ueckas Teopus pactsopos. (OITK-1)

15. 3axonsl Payns u Bant-I'odda. (OIIK-1)

16. Komnougasie pactBopsl. (OITK-1)

17. B3Becu, aapo30Ji4, CyCIeH3UHU, IMYJIbCUH, TIeHbI. 30i1b. ['enb. (OIIK-1)




18. Monnoe npousseaenue Boabl. (OITK-1)

19. Bonopoanslit nokaszatens pactsopos pH. (OITK-1)

20. I'mpponus coneit. (OI1IK-1)

21. IlpencraBnenue o crpoenuu atoma. (OIIK-1)

22. CtpoeHue u BakHeiHe cBoicTBa aTOMHBIX siep. (OITK-1)

23. Dueprus cBsazu anaep. Hedekt maccesl. (OIIK-1)

24. Otkpeitue [I.1. Menneneesbim [lepuonnueckoro 3akona. (OITK-1)

25. Crpyxkrypa I1ICD JI.U. Menneneera. (OIIK-1)

26 Knaccudeckre v KBAHTOBO-MEXaHUYECKHE MpeACTaBleHuss o xumuueckoit cszu. (OIIK-
1)

27. lopsiakossiii HoMep dnemeHTa. M3otomsl. (OITK-1)

28. Tumnbr xumuyeckoit cBsizu. (OIIK-1)

29. CteneHb OKHCIECHUS aTOMOB 3JIeMeHTOB B coenuneHusix. (OITK-1)

30.  OkucnuTenbHO-BOCCTAaHOBUTENbHbIE  peakuuu. Kinaccuduxanus.  Baxueiimue
okucnurenu u Boccranoutenu. (OITK-1)

31. Meron snextponHoro 6ananca. (OIIK-1)

32.KommiekcHblie coequaenus. CTpoeHne KoMIuiekcHbIx coeannennit. (OITK-1)

33.Knaccuduxaius 1 HOMEHKIaTypa KOMIUIEKCHBIX coequHenuit. (OIIK-1)

34 30oMepuss KOMIUIEKCHBIX COEIMHEHHH. YCTOMYMBOCTh KOMIUJIEKCHBIX COEIUHEHUU.
3nauenue. (OIIK-1)

35. CranpapTHble MOTEHIMABI 3JeKTpoaAHBIX peakiuil. (OIIK-1)

36. Dnexkrpoxumudeckuil paa HanpsoxeHuit meramion. (OIIK-1)

37. 3amura MeTamuioB oT koppo3un. Knaccudukanus kopposuitnsix mporeccos. (OITK-1)

38. l'anbBanunueckue aeMenTsl. (OIIK-1)

39. O6uue nmousaTHs 00 snexTponuse. (OIIK-1)

40. OcobOeHHOCTH MPOTEKAaHUs 3JIEKTPOJIN3a B pacIUlaBIeHHbIX cpenax u pactBopos. (OIIK-
1

41. ITocnenoBaTeabHOCTh 3NIEKTPOIHBIX Tporieccos. (OIIK-1)

42. TloHsATHE O CKOPOCTH XHUMHYECKOM peakiuu. OCHOBHbIE (AKTOPHI, BIMIOIIME HA
ckopocTh peakuuu. (OIIK-1)

43.3ak0H [JEHCTBYIOIIMX MacC — OCHOBHOM 3aKOH XHMHUYECKOM KHHETHKH JUIS
aneMmeHTapHoi craauu. Koncranrta ckopoctu peakiuu. (OIIK-1)

44.3aBUCUMOCTb CKOPOCTH XUMHUYECKOU peakiuu oT Temreparypsl. [IpaBuno Baut-T'oddda.
VYpasuenue Appenunyca. (OITK-1)

45 IlpencraBneHre 00 HSHEPrUU AaKTUBAIUU, SHEPreTUUYECKOM Oapbepe M MEpPexXOJHOM
akTuBHpoBaHHOM Komiuiekce. (OIIK-1)

46.Karanu3z u gpepmentsl. (OIIK-1)

47.Onementsl [A-noarpymnmel. (OIIK-1)

48.Onements! [IA-noarpymnmst. (OITK-1)

49.9nemenTs! [ITA — noarpynmst. (OIIK-1)

50.9nements! [IVA-noarpynmst. (OITK-1)

51. Dnementsl VA-noarpynmnst. (OIIK-1)

52. Xumusi MOJIEKYJIIPHOTO a30Ta, aMMHUaKa U €ro MpOU3BOJHBIX, OKCHJIOB a30Ta, a30THOM
Kkucaothl U ee coneil. (OIIK-1)

53.9nementsl VIA-noarpynmsl. (OIIK-1)

54. Dnementsl VIIA-noarpymnmel. (OIIK-1)

55. Onementsl VIIIA-noarpymnmsr. (OIIK-1)

56. Ilepexomnsie metasibl. (OITK-1)

57. Dnexkrpoxumudeckue cBoiictea meramios. (OITK-1)

58. Xumnueckas unearudukanus. (OI1K-1)

59. Oprannyeckue coenauHeHus. Kmaccudukamnus u CBOWCTBA OPraHUYECKUX COCIUHCHUM.
(OIIK-1)



60. YrieBogopoibl v uX nmpou3BoacTBO. [Ipumenenue yriaesoaopoaos. (OIIK-1)
61. OOurme nousATHS 0 monuMmepax u onuromepax. (OITK-1)

6.3 IlIkas1a OLIEHOYHBIX CPEACTB

YpoBHU O0CBOCHUS

Kpurepun onenuBanus

OneHo4HbIe cpeacrea

KOMIIETEHIIMH (ko0J1. 6aJ1J10B)
[TponBunHyTHIN — TMOJHO€ U TIIyOOKOe 3HAHHE U TECTOBBIE 3a/TAHUS
(75 -100 6amnoB) MOHMMaHHE Y4YeOHOro Marepuana Hu3 (30-40 6amoB);
COTIIMIHO pa3HBIX pa3AeioB JUCHIUTUINHBL, pedepat
- MOHUMAaHHUE CYIIHOCTH M B3aUMOCBS3U (7-10 6amoB);
paccMaTpHUBaEMBIX MPOLIECCOB U SIBIICHHIA; BOTIPOCHI K AK3aMEHY
- TOCelleHHWe  Y4YeOHBIX  3aHSTHH, ( 38-50 6amnoB);
aKTHBHasg M TBOpuYeckas pabora Ha
MPAKTHYECKUX 3aHSATHUSIX.
bazoBbrii - TBepAbIE U JJOCTATOYHO MOJHBIE 3HAHUS TECTOBBIC 3aJ[AHUS
(50 -74 Ganna) — IIPOrPaMMHOTI'0 MaTepHaa; (20-29 6annos);
«XOpOIIO» - MpaBWJIbHOE TIOHUMAaHWE CYIIHOCTH M pedepat
B3alMOCBS3H paccMaTpuBaeMBbIX (5-6 6annos);
NIPOIIECCOB U SIBJICHUH; BOTIPOCHI K 9K3aMEHY
- TOCNeqoBaTelbHbIe,  MPABUIIbHBIE, (25-39 6amn);
KOHKPETHBIE OTBETHI Ha IIOCTaBJICHHBIC
BONPOCHl TpU CBOOOJHOM YCTpaHEHUU
3aMEYaHUH 10 OTAEITHHBIM BOIIPOCAM;
- TOCelleHHWe  Y4YeOHBIX  3aHSTHH,
aKTHBHasg M TBOpuYeckas pabora Ha
MPAKTHYECKHX 3aHATHUSX;
[ToporoBerii - TBEpIOE 3HAHWE W TOHHUMAaHUE TECTOBBIC 3aJ[AHUS
(35 - 49 6annoB) — | OCHOBHBIX BOIIPOCOB MIPOIPaMMBbI; (14-19 6annos);
«yJIOBJICTBOPUTENHHO | - TIpaBWIbHBIE W KOHKPETHBIE, 0e3 pedepat
» rpyObIX OIMIMOOK OTBETHI HA MOCTaBJICHHbBIE (3-4 6anna);
BOTIPOCHI TIPY YCTPAHEHWU HETOYHOCTEH U BOTIPOCHI K DK3aMEHY
HECYII[ECTBEHHBIX OIMUOOK B OCBEIIEHUU ( 18-26 6amnoB);
OTJENbHBIX TIOJIOKEHUI TIPU HABOMSIINX
BOIIPOCAX IK3aMEHATOPA;
- TIOCEIICHNE YYeOHBIX 3aHSATHHA, paboTa
HA HUX, BBIIOJHEHHE Bcex  (Qopm
IPOMEKYTOYHOTO KOHTPOJIS C
MOJIOKUTEIHLHOMN OLIEHKOM.
Husknii - HENpaBWJIbHBIM OTBET XOTS Obl Ha TECTOBBIC 3aJaHUS
(1oTIOpOTOBBIIA) OJIMH W3 OCHOBHBIX BOIIPOCOB, TIpyObIe (0-13 6annoB);
(koMIIeTeHIIMSI HE ommOKKM B  OTBETE,  HEMOHHWMAaHHE pedepar (0-2 6amna);
copmMHpOBaHa) CYLIHOCTH U3JIaraéMbIX BOIIPOCOB; BOIMPOCHI K AK3aMEHY
(menee 35 6annoB) — - HCYBEPECHHBIC U HETOYHBIC OTBETHI Ha ( 0-20 6amnoB);
«HEYJIOBJIETBOPUTENb | IOTIOJIHUTEIbHBIE BOIIPOCHI;
HO» - HECHUCTEMHOE IIOCCUICHUE 3aHSATHIA,

OTCYTCTBUE PabOThl HAa HHX, BBIOJHEHHE
OTZIEIIBHBIX dbopM  NIPOMEXKYTOYHOTO
KOHTPOJIS C OTPULIATEIILHON OLICHKOM.

7 YueOHO-MeTOAMYeCKOe U UHPOPMALIMOHHOE ol0ecneyeHue TUCHMUILIMHBI

(MoayJin)




7.1 OcHoBHas yueOHasi JUTEpaTypa

1. MapteiHoBa, T. B. Xumus : y4eOHUK U MPAKTUKYM JJIs IPUKiIagHoro OakanaBpuara / T.
B. MaptsinoBa, 1. B. ApramonoBa, E. b. I'onyHoB ; nox penakuueir T. B. MapTeiHOBON. —
Mocksa : U3natensctBo FOpaiit, 2018. — 393 c. — (bakanasp. Ilpuknagnoit kypc). — ISBN
978-5-9916-9988-4. — Tekcr : osnekrtponneidi // ObC  IOpait [caiiT]. —
URL: https://www.biblio-online.ru/bcode/413281
2. Xumus : yueOHUK JUIs akagemudeckoro Oakanaspuata / FO. A. Jlebenes, I'. H. ®anees, A. M.
lony6es, B. H. IllanoBan ; mox o6meii penakiueit I'. H. daneeBa. — 2-e u3., mepepad. u o1
— Mockga : U3parensctBo FOpaiit, 2018. — 431 ¢. — (bakamaBp. AkageMU4eCcKuid Kypc). —
ISBN 978-5-534-02453-1. — Tekcr : onektpoHHbeii // DBC HOpaiir [caiit]. —
URL.: https://www.biblio-online.ru/bcode/412975
3. MapteiHoBa, T. B. Xumus : yueOHuK u npakTtukym i By3os / T. B. MaptsinoBa, U. B.
ApramonoBa, E. b. T'ogyHoB ; mox o6mieit pegakuueit T. B. MapTeiHOBOWH. — 2-€ U31., UCTIP. U
nomn. — Mocksa : M3parensctBo FOpaidit, 2023. — 368 ¢. — (Bricuiee o6pazoBanue). — ISBN
978-5-534-09668-2. — Texkct : anmekTpoHHbI // OOpa3oBaTenbHas miatdopma HOpaidt [caiit].
— URL: https://urait.ru/bcode/511370 (nara obpamenus: 28.06.2023).
4. Pocun, U. B. Xumusa. Y4yeOHUK W 3amauHuK : yuyeOHWK s By30B / W. B. Pocun, JI. JI.
Tomuna, C. H. ConoBreB. — Mocksa : MUznatensctBo Opaiit, 2023. — 375 ¢. — (Bricmee
obpazoBanne). — ISBN 978-5-534-15973-8. — Texkct : anextpoHHbIi // O6pa3oBaTenbHas
wiarpopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/510395 (mara oOpameHus:
28.06.2023).

7.2 JlonoJiHUTeIbHASA Y4eOHas JuTeparypa
1. Kusizes, 1. A. Heopranndeckast xumust B 2 4. YacTts 1. TeopeTrueckue OCHOBHI : Y4eOHUK

s akagemudeckoro OakanmaBpuara / JI. A. Kuszes, C. H. Cmapbeirua. — 5-¢ u3g., nepepad. u
non. — Mocksa : U3parensctBo FOpaiit, 2018. — 253 ¢. — (bakanaBp. AkageMuueckuii Kypc).
— ISBN 978-5-534-01847-9. — Tekctr : osnektponuwsii // OBC HOpait [caiT]. —

URL: https://www.biblio-online.ru/bcode/421203

2. Kuszes, /JI. A. Heopranmveckas xumusi B 2 4. Yacth 2. XUMHS DJIEMEHTOB : yYeOHUK ISt
akagemudeckoro OakamaBpuata / JI. A. Kaszes, C. H. Cmapbirun. — 5-e u3z., nepepab. u 101
— Mockga : UzmarensctBo FOpaiit, 2019. — 361 ¢. — (bakamaBp. AkageMU4ecKuid Kypc). —
ISBN 978-5-534-01849-3. — Tekcr : onekrtponuei // DBC HOpaiir [caiit]. —
URL: https://www.biblio-online.ru/bcode/434252

3. Audunorenona, 1. B. Xumus ans Henpo(UIbHBIX HANIPaBICHUH | yUeOHUK U PAKTUKYM ISt
By30B / W. B. AndunorenoBa, A. B. babkos, B. A. IlonkoB. — 2-e¢ u31., UCOp. U JOM. —
Mocksa : UznatensctBo FOpaiit, 2023. — 291 ¢. — (Bsicmee o6pazoBanue). — ISBN 978-5-
534-10633-6. — TekcT : anmekTpoHHbIH // Ob6pa3oBaTenbHas miaTdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513563 (nara obpamenus: 28.06.2023).

7.3 MeToauvyeckue YKa3aHUsA M0 OCBOCHHUIO TN CIMIIMHBI
1.MeTonuyeckoe PYKOBOJACTBO K JIAOOPATOPHBIM 3aHATHSIM MO XUMHH [JIs CTYJCHTOB
WH)KCHEPHO-TEXHUYECKUX (HEXMMHYECKUX) crHenuanbHocteid By30B./ Cumbumpckux E.C.,
[Manputor B.D., Kysnemoa P.B., Tapacosa C.B., IllenxoBuukoBa H.B. MuuypuHck:
Muuypunckuii AV, 2022
2. Meronuyeckue ykKa3zaHUs MO BBINOJHEHUIO CAMOCTOATEIbHOW pabOThl MO AUCLHUILUIMHE
«Xumusy i nHxeHepHbIx crnenuanbHoctelt/ Cumbupckux E.C., IManguto B.®., Ky3nernosa
P.B., Tapacosa C.B., lllenkoBaukosa H.B. Muuypunck: 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 UupopmanuoHubie M nr(poBbie TEXHOJOIMH (IPOrPaMMHOE
o0ecrneveHnne, COBpeMeHHbIe MpodecCHOHAIbHBbIE 0a3bI JAHHBIX U
UH(POpPMAIMOHHbIE CIIPABOYHbIEC CHCTEMbI)

VYyebHast auCHMIUIMHA (MOAYJb) TpPEAyCMaTpUBAE€T OCBOCHHE HWH(POPMALMOHHBIX H
UPPOBBIX TEXHONOTUH. Peanmu3arust mudpoBBIX TEXHOIOTHI B 00pa30BaTEILHOM MPOCTPAHCTBE
SBIISIETCSL OJHOM W3 BaXHEWIIMX 1ened oOpa3oBaHuUs, [arollell BO3MOXKHOCTb DPa3BUBATh
KOHKYPEHTOCIIOCOOHBIE KadecTBa OOyYarolMXcs Kak OyIylIMX BbICOKOKBAJIU(UIIMPOBAHHBIX
CHELUATNUCTOB.

HudpoBeie TEXHOJIOTHH TPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(P(PEKTHBHOTO pemieHHs
3aga4  Npo¢eCCUOHAIBHOIO, COLMAIBHOIO, JIMYHOCTHOTO XapakTepa C HCIOJIb30BaHUEM
pPa3IUYHBIX BHJIOB KOMMYHMKAIIMOHHBIX TeXHOJOruil. OcBoeHue LU(QPOBBIX TEXHOJOTUN B
paMKax JaHHOM JUCHMIUIMHBI (MOZYJsl) OPHEHTHUPOBAaHO Ha CIIOCOOHOCTh 0O€30MacHO H
Ha/UIOKAIIUM  00pa3oM TMOJy4aTh JOCTYH, YIPaBIATh, WHTETPUPOBATh, OOMEHUBATHCA,
OLIEHUBaThb W cO3JaBaThb HH(POPMALMIO C TIOMOLIbIO LHU(POBBIX YCTPOHCTB U CETEBBIX
TexHonoruil. dopMupoBanue LU(PPOBON KOMIIETEHTHOCTH IpeIoyiaraeT padoTy C JaHHBIMH,
BJIaJICHHE HHCTPYMEHTAMHU AJI1 KOMMYHHKAIIUU.

7.4.1 J1IeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI M 0a3bI JAHHBIX

I. OO0 «29BC JIAHb» (https://e.lanbook.com/) (moroBop Ha OKa3aHHE YCIyTr OT
01.09.2025 Ne 6/1 (CeteBast 3neKTpoHHAsE OMOIHOTEKA).

2. baza naHHbBIX 37eKTpoHHBIX HH(popMannoHHbIX pecypcoB ®I'BHY ITHCXbB (morosop
no 00ecreueHHIo J0CTyNna K 3JEKTPOHHBIM HH(popManmuoHHbBIM pecypcam PI'BHY IHHCXb
yepe3 TepmuHan yaanenroro poctyma (TY ] ®T'BHY LHTHCXB) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «dnekrponnoe n3narensctBo FOPAUT (https://urait.ru/) (1oropop Ha okazaHue
YCIIYT 1O TPEIOCTaBIEHUIO J0CTyna K obpaszoBarenbHoi Iuiargopme OOO «DnaeKTpoHHOE
u3natenbctBo FOPAMT ot 01.09.2025 Ne 7326).

4. DnexkTpoHHO-OMOMMoTeuHass cucrema «BepHaackuii»  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE UCTIONB30BaHKE TTpou3BeaeHu oT 26.03.2020 Ne 14/20/25).

5. baza manneix HOb «HammonanwsHast anektponHas 6ubaunoreka» (https://rusneb.ru/)
(morosop o noakitoueHnu k HOb u npegocrasnennn nocryna k oovekram HOb ot 02.09.2024
Ne 101/HDB/4712-m).

6. JloroBop O COTpyIHHYECTBE IO OKa3aHHUIO OUOIMOTEYHO-WH(OPMALMOHHBIX U
COLIMOKYJIBTYPHBIX YCIyr TMOJb30BaTeNIIM YHHMBEPCUTETa W3 4YHCIAa HHBAJIUIOB IO 3PEHHUIO,
CITa0OBUAAIINX, WHBAIHUIOB IPYTHX KATETOPUN C OTPaHMUYEHHBIM JOCTYIIOM K WH(pOpMAIUH,
JUI, UMEIONIMX TPYIHOCTH ¢ uTeHHeM IuiockonedatHoro Tekcrta TOI'BYK «TambGoBckas
oOnacTHast yHUBepcanbHas Hay4yHas Oubanoreka uMm. A.C. Ilymkuna» @ununan «CrneunanbHas
oubmuorexka mus caenbix uMm. H.A. OctpoBckoro» (https:/www.tambovlib.ru) (moroBop o
corpyaHudectse oT 10.10.2024 Ne 0001).

7.4.2. UndopMannoHHbIE CIIPABOYHbIE CHCTEMBbI
1. CnpaBounast npaBoBast cuctema Koncynprantllinroc (0roBop mocTaBku, aJjanTauud U
conpoBOXACHUS IK3eMIUIpoB cucteM Korcynprantlmoc ot 24.02.2025 Ne 12760 /13900/3C).
2. DnexkTpoHHbIM nepuoanyeckuil crpaBoyHuK «Cucrema ['APAHT» (moroBop Ha

yciyru 1o conpoBoxkaeHuto ot 11.02.2026 Ne 194-01/2026).

7.4.3. CoBpemeHHbIe PodeccnoHaTIbHbIE 0a3bI TaHHBIX
1. ba3za naHHBIX HOPMATHUBHO-NIPABOBBIX aKTOB HH(OPMAIIMOHHO-00pa30BaTeIbHON
nporpammel «Pocmeron» (morosop ot 06.11.2025 Ne 505/2025)
2. baza nannpix Hayunoii snextponHoit Ombmmorexkn eLIBRARY.RU — poccuiickuit


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

WH(POPMAIIMOHHO-aHAIIUTUYCCKUNA TOPTal B OOJIACTH HAyKH, TEXHOJIOTMH, MEIUIMHBI |
obpazoBanus - https://elibrary.ru/
3. [Topran oTKpHITHIX AaHHBIX Poccuiickoii @eneparui - https://data.gov.ru/

4. OrtkpbiThie aaHHble DenepanbHON  CIYKObI

https://rosstat.gov.ru/opendata

FOCYy/TapCTBEHHOW CTATHCTUKH

7.4.4. JIMLEH3MOHHOE U CBOOOIHO PACPOCTPaHsieMOe POrpaMMHOe

OﬁecnequHe, B TOM YHUCJI€ OTCYECCTBCHHOI'O ITPOMU3BOACTBA
Ne HaumenoBanue PazpaboTunx JocTtynHocTh Ccbuika Ha Ennnblit PexBusuThHI
1o (IMIEeH3NOHHOE, | peecTp pOCCHHCKHX TOATBEPIKIAFOLIET 0
(mpaBoobmamaTe cBO0OOITHO nporpamm st OBM JIOKyMeHTa (TIpH
) pacmpoctpansiem | u B]l (mpu Hammaum) HaJIMY1H)
oe)
1 Microsoft Microsoft JIvueH3noH - JIuuensus
Windows, Corporation HOC ot 04.06.2015 Ne
Office 65291651 cpoxk
Professional JeHCTBUS: OECCPOUHO
2 AHTHBHpYCHOE AO JlnmieH3noH https://reestr.digi CyOnuieH3noHH
MIPOTpaMMHOE «JlabopaTopus HOE tal.gov.ru/reestr/3665 | it morosop ¢ OO0
obecrieueHue Kacnepckoro» 74/?sphrase_id=4151 «Codrekc» ot
Kaspersky Endpoint (Poccwust) 65 17.12.2025 Ne 6/4,
Security ams OusHeca CPOK JEHCTBHSL: C
18.12.2025 no
17.12.2026
3 Moi#tOduc 000 JInueH3nuoH https://reestr.digi KonTtpaxr ¢
CraHmapTHBIH - «Hogsie HOE tal.gov.ru/reestr/3016 000 «Py6ukon
OducHsrii maker oOnagHbIe 31/?sphrase_id=2698 ot 24.04.2019
JUTS pabOTHI C TEXHOJIOTHM» 444 Ne
JIOKYMEHTaMHU (Poccus) 03641000008190000
U TIOYTOH 12
(myoffice.ru) CPOK JICUCTBHSI:
O6eccpouHo
4 OducHblil maker AO «P7» JIuueH3uoH https://reestr.digi KonTtpaxr ¢
«P7-Oduc» HOE tal.gov.ru/reestr/3066 000 «Codrexcy
(meckrormHas 68/?sphrase_id=4435 ot 24.10.2023
BepCHS) 041 Ne
03641000008230000
07
CpOK JEHCTBHUS:
OGeccpodHo
5 OnepanrioHHas 000 JIuueH3nox https://reestr.digi KoHnrpaxr ¢
cucreMa «AJbT "bazanpT HOE tal.gov.ru/reestr/3032 000 «Codrexc»
O6pazoBanue» cBOOOHOE 62/?sphrase 1d=4435 ot 24.10.2023
IIPOrpaMMHOE 015 Ne
obecneuerne" 03641000008230000
07
CPOK JICHCTBUS:
OeccpodHo
6 IIporpammuas AO JInueH3noH https://reestr.digi JInueH3nOHHBIN
cucreMa Juist «AHTHUILIATAAT» HOE tal.gov.ru/reestr/3033 Jorosop ¢ AO
0OHaApyKEHUS (Poccus) 50/?sphrase_id=2698 «AHTHILIaTUAT» OT
TEKCTOBBIX 186 16.05.2025 Ne 10567,

3aMCTBOBaHUI B

CPOK JIEHCTBHUS: C




yueOHBIX ¥ HAY4HBIX
paborax
«Antumnaruar BY3»
(https://docs.antiplagia

16.06.2025 no
15.06.2026

us.ru)
7 Acrobat Reader Adobe CBo0OojHo - -
- MPOCMOTD Systems pacripocTpaHsieM
nokyMeHntoB PDF, oe
DjVU
8 Foxit Reader Foxit CBo001HO - -
- IPOCMOTP Corporation pacmpocTpaHsieM

nokymeHtoB PDF,
DjVU

(8]

7.4.5. Pecypcbl HH(pOPMALIMOHHO-TEJIEKOMMYHUKAIUOHHOM ceTH
«AHTepHeT»

1. CDTOwiki: 6a3a 3Hanu# o nudpoBoit Tpanchopmanuu 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

7.4.6. lIlndpoBbie MHCTPYMEHTHI, IPUMEHsIEMbIe B 00pa30BaTeJIbHOM

XN R WD =

http://www.trello.com

npoiecce

LMS-nnardopma Moodle
Bupryanenas nocka Mupo: miro.com
Bupryansnas nocka SBoard https://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
O6maunbie cepuchel: Anaekc.Juck, O61ako Mail.ru

Cepsucsl onpocoB: Araexc @opmbl, MyQuiz

Cepsucsl BuneocBs3u: Snnexc tenemoct, Webinar.ru

CepBuc coBMecTHOI paboThI HaJ MpoeKTaMu Jist HeOobpIuX rpynm Trello

8 MarepuajibHO-TeXHUYECKOe o0ecnevyeHne U CHUITUHbI (MOIYJIs1)

o0ecrieyeHMss  JUCLUIUIMHBI  BKIIIOYAET:
KOMIIBIOTEPHBIN KJIACC, MYJbTUMEAMNMHYIO ammaparypy; JocTyn K cetu MHrepHer (BO Bpems
CaMOCTOSITEJIbHOW TOATOTOBKH), HArjsAHble IOCOOMS B BHJE IUIAKATOB M CTEHJIOB B
CIELIMAIM3UPOBAHHBIX ayAUTOPUSIX.

[lepeuenp  MaTepHaTBLHO-TEXHUYECKOTO

HaumenoBanue OcHalleHHOCTh IIepeyeHb JMLIIEH3MOHHOTO
crennajJbHbIX* crnenraJbHbIX NMPOrpamMMHOIo odecriedeHusl.
noMeueHuu u noMeueHu U moMeleHui PexkBH3MTHI NOATBEPKAAOLIETO

noMenleHuii s JJISI CAMOCTOSITEJILHOM AOKYMEHTAa
CaMOCTOSTEJILHOM padoTbI
padoThl
YuebHas 1. Kanrozu 1. Microsoft Windows 7 (muneH3us
ayAUTOpHUS JUIsl | TOPU3OHTAJIBHBIE HAa  TPH | OT 31.12.2013 No 49413124,
npoBejcHus 3aHATHH | okHa (MHB. Ne 2101065486) | OeccpoyHo).



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/

JEKIMOHHOIO  THIIA
(r. MuuypuHCK, YII.
HNHrepHanmoaHnnbHas,
noMm Ne 101, 2/32)

2. VHrepakTuBHas JI0CKa
(uHB. Ne  2101040205)
3. CucremMHbld KOMILJIEKT:
nporeccop Intel  Original
LGA 1150, BeHTUIATOD
Deepcool THETA 21,
MatepuHckass 1ara ASUS
H81M-K ®mS-1150 iH,
mamate DDR3 4  Gd,
)kectkuii  guck 500  Gb,
kopnyc MAXcase H4403,
O6moxk  nuraHusi  Aerocool
350W ( WHB. No
21013400740)

4. TIlpoektop  Viewsonic
PID6243 DLP 3200 lumens
XGA 3000:1 HDMI 3D
5. Ha6opst
JI€MOHCTPAIIMOHHOTO
obopymoBaHus ©  y4deOHO-
HATJISITHBIX TTOCOOUH.

2. Microsoft Office 2010 (uneH3us ot
04.06.2015 Ne 65291658, 6eccpouHo).

VYuebOHas
ayIMTOpHUs IS
MPOBEJICHUS 3aHATHI
CEMHUHApPCKOIro THIA,

1 PH-metp
1101044686);
2. TepmocTaT ¢ oxJaguTeIEM
JIH-4 (unB. Nel1101044760)

(uHB.

rPYMNIOBBIX u | 3. DOTOIEKTPOKOJIOPUMETP
WHIMBUYaJIbHbBIX (uHB. Nel1101044671);
KOHCYJIbTallUi, 4. LlenTpudyra
TEKYIIeT0 KOHTPOJs | JabopaTtopHas (uHB.
u  npomexyrounoit | Nel101044720).

aTTecTaluu 5. IlIxad BeITSKHOWU (WHB.
(r. Mwuuypunck, yia. | Nel101061403)
HNurepnannonanpHas,

oM Ne 101, 2/13)

VYyeOHas 1. bans BOJsTHAs
ayUTOPUS 1S | mabopaTopHas (uHB.
nposeneHus 3aHatuil | Nel101044756).

CEMHHAPCKOro Tuma, | 2.P0TO3IEKTPOKOJIOPUMET]P
IPyNIOBBIX u | (uHB. Ne 1101044666)
WHIUBUYyaTbHbBIX 3. PH-metp (uHB.
KOHCYJIbTalluH, Ne1101044689)

Tekymero KoHTpois | 4. Illkad BHITSDKHOW (MHB.
u  npomexytounoi | Ne1101061403)

aTTeCTaIluu (.

MuuypuHCK, yII.

HNuTepnanuonanpHas,

qaoMm Ne 101, 2/11)

I[Tomemenue g 1. KommbroTep B | 1. Microsoft  Windows,  Office
CaMOCTOSITEJILHOM coctase: npoueccop Intel 775 | Professional (JIunensust or 04.06.2015
paboThl (r. | Core Duio E440, monwutop | Ne 65291651 CPOK JEHCTBHS:
MuuypuHCK, yi. | 19" Acer  (uHB. Ne | Geccpouno)

Harepnanmonaneras, | 2101045116, 2101045113) | 2. Moii Oduc CraHmapTHBIH -




1.101 - 4/10) KomnbrotrepHas TEXHHUKA
MOJIKITIOYEHA K ceTu
«UnTepHer» u obecreyeHa
JIOCTYTIOM B BUOC
YHHUBEPCHUTETA.

OducHplii maker g pabOTBl  C
nokymeHtamMmu W moutoi (KoHTpakT c
000 «Py6ukon» ot 24.04.2019 Ne
0364100000819000012 cpok aecTBUS:

OeccpouHo)

3. AHTUBHUPYCHOE  MPOrPAMMHOE
obecieuenne  Kaspersky  Endpoint
Security TUTS OnsHeca

(Cybnunensuonnsiii norosop ¢ 00O
«Codrekc» ot 24.10.2023 Ne 6/H, cpok

JIICUCTBUS: C 22.11.2023 o
22.11.2024 )
OnepanuonHas cucrema «AnbT

O6pazoBanue» (Kontpakr ¢ OOO
«Cogrekc» or  24.10.2023 Ne
0364100000823000007 cpok nenucTBUS:
OeccpouHo)

4. Jluuen3uonnsiii goroop ¢ AO
«Antumiaruat» ot 23.05.2024 Ne 8151,
cpok geuctBus: ¢ 23.05.2024 mo
22.05.2025

5. baza  gaHHBIX  AJIEKTPOHHBIX
uHpopmanoHHbIX pecypcoB PI'BHY
HOHCXB (moroBop mno oOecnedyeHuro
JocTyna K AIIEKTPOHHBIM
nHpopmanoHHsiM pecypcam OPI'BHY
NHCXDb 4epe3 TepMuHan yaajaeHHOIO
noctyna (TYJ ®I'BHY IIHCXB) ot
09.04.2024 Ne 05-YT/2024)

6. DIeKTpoHHAsS OonbmmoTeYHas
cucremMa «HauumoHanbHblii 1HM(pOBOI
pecypc «PyKOHT»: Komnekuun
«baszoBbiii  MaccuB» u  «Komoc-c.
Cenbckoe XO035IIICTBOY

(https://rucont.ru/) (moroBop Ha
OKa3aHWE YCIyr II0 TPEIOCTABICHUIO
noctyna oT 26.04.2024 Ne 1901/BI122)

[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusimMu @I'OC BO mo HampaBlieHUIO
noarotoBku 23.03.03 DkcruryaTamus TPaHCIIOPTHO-TEXHOJIOTMUYECKUX MAITUH M KOMILUIEKCOB,

YTBEP)KJCHHOTO MpPHUKa30M MUHHCTEPCTBA HAYKH
®eneparuu Ne 916 ot 07 aBrycra 2020 1.

ABTOD (B1):

u Bbicmiero oOpaszoBanusi Poccuiickoii

CTaplINi penogaBaTesb Kapeapbl OMOIOTUN U XUMHHU

IenxosuukoBa H.B.

Penensenr (b1): C.B. CosloBbEB — TOKTOP CENbCKOX03IHCTBEHHBIX HAYK, TOLEHT Kadeapsl
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIIMH U OCHOB KOHCTPYUPOBaHUS

ITporpamma paccMOTpeHa Ha 3acefaHuu Kadeapbl OMOIOrUN U XUMUH, TPOTOKOT Ne § oT

15 mapta 2021 r.

HporpaMMa pacCcMOTpCHA Ha 34CCHaHUU yqe6HO—MCTOHquCKOI>’I KOMHCCHUHN HNHKCHCPHOTO




uHcturyta ®I'bOY BO Muuypunckuii I'AY, nporokos Ne 9 ot 5 anpens 2021r.
[Iporpamma yTBepkA€Ha Ha 3acellaHMM Yy4eOHO-METOJMUYECKOr0 COBETa YHHBEpPCHUTETA
npotokoi Ne 8 ot 22 anpens 2021 r.

[Iporpamma nepepabotana U JONOJIHEHA B cCOOTBETCTBHHM ¢ TpeboBanusmMu OI'OC BO.

[TporpamMma paccMoTpeHa Ha 3acefaHuu kadeapsl Ouonoruu u xumuu. IIporoxon Ne 10
oT «05» nrons 2021 r.

[TporpamMmMa paccMOTpeHa Ha 3acelaHuu y4eOHO-MEeTOIUYECKOW KOMUCCUU HWHKEHEPHOTO
uHcturyta ®I'bOY BO Muuypunckuii I'AY, nporokos Ne 11 ot 15 nronst 2021r.

[IporpamMmMa yTBepkJieHa Ha 3acellaHWd Y4eOHO-METOAMYECKOTO COBETa YHHBEPCHUTETA
npotokoia Nel2 ot 30 uronst 2021 r.

[Iporpamma nepepabotana U ONOJIHEHA B cCOOTBETCTBHHM ¢ TpeboBanusmMu OI'OC BO.

[TporpamMma paccmoTpeHa Ha 3acefanuu Kadeapsl 6uonoruu U xumun. IIpotokon Ne 8 ot
«04» anpens 2022 r.

[IporpamMa paccMOTpeHa Ha 3acelaHuM y4eOHO-METOAMYECKON KOMHCCUU UH/KEHEPHOTO
uncturyta ®I'bOY BO Muuypunckuii I'AY, nporokosn Ne 7 ot 14 anpens 2022 r.

[IporpamMa yTBepxkeHa Ha 3acelaHUM Y4eOHO-METOIMUYECKOrO COBETa YHUBEPCUTETA
npoTtokoi Ne 8 ot 21 anpens 2022 r.

[Iporpamma nepepaborana U JONOJIHEHA B cCOOTBETCTBHHM ¢ TpeboBanusmu OI'OC BO.
[Iporpamma paccMoTpeHa Ha 3aceqaHuu kKadeapsl ouomornu u xumun. [Ipotoxom Ne 11
oT «05» utonst 2023 r.
[TporpamMmMa paccMOTpeHa Ha 3acelaHuu y4eOHO-METOIUYECKOW KOMUCCUU HMHKEHEPHOTO
uHcturyta ®I'bOY BO Muuypunckuii I'AY, nporokos Ne 10 ot 19 nrons 2023r.
[IporpaMMa yTBepxk/J€Ha Ha 3acelaHuu Y4YeOHO-METOAMUYECKOrO COBETa YHHUBEpPCUTETa
npotokoia NelO ot 22 utons 2023 r

[Tporpamma nepepaboTaHa u 10MoIHEHa B cooTBeTcTBUHU ¢ TpeboBanusmu ®PI'OC BO.
[Iporpamma paccmoTpeHa Ha 3acenaHuu Kadeapsl 6uonaoruu U xumun. IIpotokon Ne 9 ot
«06» mas 2024 r.
[Iporpamma paccMoTpeHa Ha 3aceaHWU y4eOHO-METOJMUECKOW KOMUCCHH WH)XEHEPHOTO
uHcturyta ®I'bOY BO Muuypunckuii I'AY, nporokos Ne 9 ot 20 mas 2024r.
[IporpaMMa yTBep:kJ€Ha Ha 3acelaHuu Y4eOHO-METOAMYECKOIO COBETa YHHUBEpPCUTETA
npoTokoi Ne9 ot 23 mas 2024 r

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

[Iporpamma paccMmoTpeHa Ha 3acenaHuu Kadenpsl ononoruu U xuMuu. Ilporokon Ne 8 ot
«02y» ampenst 2025 .

[Iporpamma paccMoTpeHa Ha 3aceaHuU y4eOHO-METOJMUECKON KOMUCCHH WH)XEHEPHOTO
uHctutyta ®I'6OY BO Muuypunckuit I'AY, nporokon Ne 8 ot 14 anpens 2025r.

[Iporpamma yTBepKi€HAa Ha 3acedaHUU y4eOHO-METOJUYECKOTO COBETAa YHHBEPCHTETA
npotokoa Ne§ ot 23 anpens 2025 r.

[Iporpamma nepepaboTaHa M IOMOJIHEHA B cCOOTBeTCTBHH ¢ TpeboBanusmu OI'OC BO.

[Iporpamma paccmoTpeHa Ha 3acenaHud Kadeapsl OHMOJOTHH, XMUMHH, O€30MaCHOCTH
JKU3HEJIEATECIIbHOCTH U METOJMK uX npenoaaBanus. [Iporokon Ne 8 ot «03» anpens 2026 r.

[Iporpamma paccMoTpeHa Ha 3aceTaHUH YIeOHO-METOIUYSCKON KOMHCCHH HHIKEHEPHOTO
uHctutyTa Muaypunckoro I'AY. Ilpotokon Ne 8 ot 13 anpeins 2026 r.

[Iporpamma yTBepkIeHa pereHueM Y 4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA.

[Iporokon Ne 7 ot 22 anpens 2026 r.



OpuruHan JOKyMEHTa XpaHHTcS Ha Kadeape OHONOTHHM, XHUMHH, O€30MacCHOCTH
JKU3ZHEIEATEIIBHOCTU U METOMK UX IPENOAABaAHUS.
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