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1. Iesu ocBOEHUSI TUCUMILIUHBI (MO/1YJIs1)

]_ICJ'IHMI/I OCBOCHUA AWCHUIIIINHBI «XHUMHA»Y SIBISIOTCS COI[CﬁCTBHC (bOpMI/IpOBaHI/IIO u

Pa3BUTHIO Y OOyYaroUIUXcs

KOMIICTCHITUH,

OOLIEKYIbTYPHBIX,
NO3BOJIIIOIIMX WM B JalbHEHIIEM OCYIIECTBIATH

npo(eCCUOHATBHBIX U
podeCcCHOHATbHYIO

CIICHUAJIbHBIX

ACATCIIBHOCTE MOCPCACTBOM OCBOCHHSA TCOPCTUUYCCKUX H OSKCIICPUMCHTAJILHBIX OCHOB O6H.I€I>'I

XHUMHUHU.

2. MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMBbl
Hucnurnnuna «XuMus» npeacrasiser codo auciumauny 6imoka 1 51.0.07
JUis OCBOCHHSI JUCUHUIUIMHBI «XUMHS» OO0yJaronyecss HWCIONb3YIOT 3HAHUS, YMEHUS,
HaBBIKH, CPOPMUPOBAHHBIC B XO/€ U3YUCHUsSI TUCIHUIUINH «MaTeMaTruka.
JucuynnnmnHa «XuMUsD»  SBISETCS OCHOBOINOJIATAIOUIEH U1 YCHENIHOIO OCBOEHHUS
MOCIEAYIOUUX JTUCIUILINH

«COHpOTI/IBJ'IeHI/IC MaTCpUaJIOB»,
TCXHOJIOTHA KOHCTPYKIMOHHBIX MaTCpHUaIOB», «buosorus ¢ 0CHOBaMH 3KOJIOTHH.

((MaTepI/IaJIOBeI[eHI/IC n

3. [lnanupyemble pe3y/ibTaThbl 00y4YeHHS N0 TUCHMUILINHE, COOTHECEHHbIE
¢ INIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHHUS 00Pa30BaTeJbHOM MPOrPaMMbI

OcBoeHHE TUCIUIUIMHBI (MOJTyJIs1) HAPaBICHO HA (POPMUPOBAHNUE KOMITCTCHITHI:
obmenpodecCHoOHATbHBIX
OIIK-1. CrnocobeH pemarh THIOBBIE 3amadd Mpo(ecCHOHANBHON AeATeTbHOCTH Ha
OCHOBE 3HAHHMHM OCHOBHBIX 3aKOHOB MAaTE€MaTHYECKHX U €CTECTBEHHBIX HAyK C MPHUMEHEHUEM
MH()OPMaAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHUMA

Konn Konmn Kputepun onieHnBanust pe3ysbTaToB 00yUEHUS
HAUMEHOBAH | HAaUMEHOBAHU
ue € MHIUKATOpa =
HU3KUHN
YHUBEPCAJIbH | JOCTHXKEHHS
. (1OTIOPOTOBBI
oi YHHUBEPCAJIbH i
KOMIIETEHIH BIX ; . . [TpoaBuHYTHI
. | KOMIIETEHIIUS | TIOPOTOBBIN 0a30BbIi .

" KOMITETEHITHIA i

HE

chopMupoBaH

a)
OIIK-1. N-1lonk-1 He moxker | Cirabo Xoporio Ycnenrao
Crniocoben Hcnonb3yer | UCMOJIB30BaTh | MCIOJB3YET UCTIONb3YyeT UCMOJb3YyeT
pemaThb OCHOBHEBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHEIE
TUIIOBbIE 3aKOHBI 3aKOHBI 3aKOHBI 3aKOHBI 3aKOHBI
3a7aqu €CTECTBEHHOH | €CTECTBEHHOH | €CTECTBEHHOH | €CTECTBEHHOH | €CTECTBEHHOH
npodeccuoHa | ay4HbIX ay4YHBIX ay4YHBIX ay4YHBIX ay4YHBIX
JTHHOU TVICTIATUTAH JVCTIATUTHH TVCTIATUTAH TVCTIATUTAH TUCIIUTUTAH
NEeSITeIbHOCT | JUI PELICHUs | IS PEeIIeHUs | A7 peIleHUs | Ui pelieHHs | [Uid peleHus
U Ha OCHOBE | CTAHJAPTHBIX | CTAHAAPTHBIX | CTAHAAPTHBIX | CTAHAAPTHBIX | CTAHIAPTHBIX
3HaHUHN 3a1a4y B | 3a/1a4 B | 3a/1a4 B | 33134 B | 3a/1a4 B
OCHOBHBIX COOTBETCTBUH | COOTBETCTBHH | COOTBETCTBHH | COOTBETCTBHH | COOTBETCTBUHU
3aKOHOB c c c c C
MaTeMaTHuYeC | HApaBJICHHO | HANpaBIIEHHO | HANPABJICHHO | HANIPABICHHO | HANPABJICHHO
KHX U | CTBIO CTBIO CTBIO CTBIO CTBIO
ecTecTBeHHBI | mpodeccrona | nmpodeccuona | mpodeccrona | mpodeccrona | mpodeccuoHa
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X HayKk C
MPUMEHEHUE
M
uHpOpMAaLINO
HHO-
KOMMYHUKAI]
HOHHBIX
TEXHOJIOT Uit

JILHOU
NEATEIHLHOCTH

JILHOU
NEATEIHLHOCTHA

JILHOU
NEATEIBbHOCTH

JILHOU
NEATEIHbHOCTH

JILHOU
EATENbHOCTH

B pe3ynbraTe 0cBOSHUS NUCHUIUIMHBI (MOAYIIS) 00y4arOIIUNCs JODKEH:

3HaTh:

- OCHOBHBIC IIOHATHA U 3aKOHBI XMUMHUH,
- CBOMCTBa OCHOBHBIX KJIACCOB HCOPTraHUYCCKUX CO€,I[I/IHCHI/H71 (,
- TCOPCTUUCCKHEC OCHOBBI 3aBUCUMOCTHU CBOICTB BCHICCTB OT COCTaBa U CTPOCHUA UX

MOJICKYII,

- TCOPCTUYCCKNEC OCHOBLI MCITIOJIb30BAHNA OCHOBHBIX 3aKOHOB €CTCCTBCHHOHAYYHBIX
JMCIUILUIMH B MTPOGECCHOHABHOMN eSITEIbHOCTH
- nmabopaTtopHoe 000pyIOBaHUE U MPUOOPHI, HEOOXOAMMBIE JIJISl TIPOBEACHHSI XUMUIECKOTO
IKCIIEPUMEHTA.

YMmers:

- Oe3omacHO o0palaThCcsi C paCTBOPAMU U CHIITyYUMU BEIIECTBAMU;

- I0JIb30BAThCA MPOCTEHIINM XMMUYECKUM 000PYAOBAHUEM U TIOCY10M;

- BBIpaXKaTh COCTaB BEIIECTB XUMUYECKUMH (POpMyIamu;

- pemaTh TUMOBBIC 331a4 MPOPECCHOHATBHON NEATETPHOCTH Ha OCHOBE 3HAHUI OCHOBHBIX
3aKOHOB MAaTEMAaTHMYECKMX U €CTECTBEHHBIX HayK C NpPUMEHEHHEeM HWH(OPMAIUOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTUHI

- IPOBOJAUTH U OLIEHUBATh PE3yIbTaThl U3MEPEHUN

- BBIpaXKaTh 3aKOHOMEPHBIE ITPEBPALICHUS BEIIECTB C TOMOIIBIO YPABHEHUN XUMHUYECKUX

peakuui.

BrnaneTs:

- CIIOCOOHOCTBIO C MOMOUIbI0 XMMHUYECKUX MOHATHH (GOpMYNT M ypaBHEHHH BBIpaXaTb
XUMHYECKHE 3aKOHOMEPHOCTH BCTpeYaroIuecs B MpodeccnoHalbHOM 3aBUCUMOCTH

- mpaBuigaMu Oe30macHOM paboThl B XMUMMYECKOM JIabOpaTopuu M OOpalleHus c
BEIIECTBAMH.

3.1. MaTrpuina cooTHeceHHs TeM/pa3/iesioB y4eOHOM TMCHUIIMHBI (MOXYJISA)
U (hopMHUpPYeMBbIX B HUX 001IeNPO(decCHOHATBHBIX KOMIIETCHIUI

KOMIIETEHIHH

OOmee KoI-

Pa3gensl, TEMBI TUCIIATUINHEL BO
OIlK-1 KOMIIETEHIIN

51
Beenenne. OCHOBHBIE IOHATHS U 3aKOHBI XUMHUH. N 1
OcHOBHBIE KJIaCChI BEIIECTB. KucnorHo-ocHOBHBIE + 1
CBOICTBA BEIIECTB.
XUMHUYECKHUE CHUCTEMBI: PACTBOPBI, JHCIEPCHBIE CHUCTEMBI, + 1
ANEKTPOXUMHUYECKHE CHCTeMbI. KOJUTOMTHBIE CHCTEMBI.
DnexTponuThyecKkas auccormanys. ['uaponus. + 1
XuMUYecKasi TepMOJIMHAMUKA U KHHETHKA. + 1
OKHCIUTEIBHO-BOCCTAHOBUTEIBLHEIE CBOMCTBA BEIIECTB. + 1
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Crpoenue aTOMOB. Xumust u NepuoInuecKas + 1
CHCTEMA JIEMEHTOB.

XUMHUECKasi CBsI3b M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL. + 1
KomMiuiekcHble (KOOpAMHALMOHHBIE) COEIUHEHNUS. + 1
OOmas xapakrepuctuka MmeramwioB. CraBbl. 3HaueHUE JUIs + 1
CEJIbCKOI'0 XO3sIHCTBA.

DNEeKTPOXUMHUUYECKHUE CHCTEMBI. Koppo3sus + 1
METAJUIOB. AKKYMYJISITOPBL. Y CTPOMCTBO M MPUHIUT pabOTHI.

Mertamnsl [ A, IIA u IIIA rpymnm. )KecTKocTh BOABI U CIIOCOOBI € + 1
yCTpaHEHMSL.

I'1aBHbIE nepexoaHble MeTaiuIbl. CeMeCcTBO XKele3a. + 1
Xumudeckas HACHTHUDUKAIIS + 1
Opranuyeckne BeUIECTBA U UX OCOOCHHOCTH. 3HAYCHHE B C/X. + 1
ITommmeps! ¥ onuroMepbl. XUMHS NOJUMEPHBIX MaTEpPHAJIOB.

4. CTpyKTYypa H coepKaHue JUCHUILIUHBI (MOYJIs1)
OO61mas TpyA0eMKOCTh AUCHUILIMHBI COCTABISET 4 3a4eTHBIX eNUHUIIB 144 akaj. 4acos.

4.1. O0beM IMCUMILIUHBI U BUAbI Y4e0HO padoThI

KonmuaectBo yacos
Ny 10 OYHOH M i qHOU M
B sanstuii 0 OYHOH opme 0 3a04HOM (hopme
oOyueHus oOyueHus
(1 cemectp) 1 kypc

OO61ast TpyA0eMKOCTh TUCIUTUTMHBI 108 108
KonTtaktHas pabora oOywarommxcs c
MpenoaaBaTesieM, T.4.
AyAUTOpHBIE 3aHATHS, U3 HUX 32 16

JIEKIIUHA 16 6
JlaGopaTopHbIe 3aHATHS 16 10
CaMocTosTenpHas pa60Ta 40 83
[IpopaboTka yuebHOro Mmartepuana o
TUCIMIUTNHE  (KOHCIIEKTOB  JICKITUH, 20 45
y4eOHMKOB,  MaTepuajoB  CETEBBIX
pecypcoB)
Brinmonnenue WHAUBUAYAIbHBIX 5 23
3aJaHuH
IToaroToBka K TECTUPOBAHUIO 15 15
KoHnTpounb 36 9
Byt uTOroBOro KOHTPOJIS SK3aMEH DK3aMeH

4.2. Jlekuun
dopmMupyeMbie
O0ObeM B "acax PMHPY
KOMIIETEHITUN
Ne Paznen nucuuminHb! (MOAYISI), TEMBI JIEKITHI ouHas 3a04Has
dhopma ¢dopma
o0OydeHust | oOyueHUs




1 BBenenne. OcHOBHBIE MOHATHUSA U 3aKOHEBI XUMUH. 1 1 OIIK-1
2 | OcHOBHBIE KJacchl BemiecTB. KHCIOTHO- 1 1 OIIK-1
OCHOBHBIC  CBOWCTBA BEILECTB.
3 | XuMuHuecKkre CHCTEMBI: PACTBOPHI, 1 1 OIIK-1
JIMCTIEPCHBIE CHCTEMBI, JJICKTPOXUMHIECCKUE
cucteMbl. KOITOUIHBIE CHCTEMBI.
4 | DpexrponuTiueckas aucconuanys. Iuapomus. 1 0,25 OIIK-1
5 | XuMmuueckas TepPMOIMHAMKKA M KUHCTHKA. 1 0,25 OINK-1
6 | OKHCINTENEHO-BOCCTAHOBUTENLHEIE CBONCTBA 1 0,25 OIIK-1
BCIIECTB.
7 | Crpoenne aromoB. Xumus H 1 0,25 OIIK-1
NEePHOJIMYECKAs CHUCTEMa JJICMEHTOB.
8 | XuMmuueckas CBSI3b M TIPOCTPAHCTBEHHOE CTPOCHUE 1 0,25 OIIK-1
MOJIEKYJL.
9 | KommuekcHble (KOOpAMHAIIMOHHEIE) COSTUHEHHS. 1 0,25 OIIK-1
10 | OGmas xapakreprcTrka MeTauioB. CIuiaBbl. 3HaUCHUE 2 0,25 OIIK-1
JUISL CEIBCKOTO XO3sIMCTBA.
11 | DrexTpoXUMHUUYECKHE CHCTEMBL. Kopposus 1 0,25 OIIK-1
METaJIJIOB. AKKYMYJISTOPBI. Y CTPONCTBO U IPUHIIUI
paboTHL.
12 | Metamnst | A, 1A u IHIA rpymm. YKecTkocTs BOABI 1 1 0,25 OIIK-1
CHOCOOBI €€ yCTpaHEeHHSI.
13 | I'maBHbIe mepexo/HbIe MeTamibl. CeMEHCTBO Kelesa. 1 0,25 OIIK-1
14 | Xumuueckas uaeHTHOUKAIMS 1 0,25 OIIK-1
15 | Opranuyeckue BemecTBa U UX 0COOCHHOCTH. 1 0,25 OIIK-1
3navenue B ¢/X. [lonumeps! u onuromepsl. Xumus
IMOJIMMCPHBIX MaTCpUAIOB.
4.3. IlpakTHyecKue 3aHATHUSI He MPELyCMOTPEHbI
4.4. JlabopaTopHblie padoThI
dopmupye
O6beM B yacax MEIE
3 O1Hasx nabopaTopHoe
paszena HaunMeHoBaHMe 3aHATHS (bopma 3a04Has patop nu
op dopma obopynoBaHue
(TeMbr) 06 P
YYEHU
B o0yueHHs
1 OKCIEPUMEHTAIBHOE 2 1 ycranoBka s | OINIK-1
ONpEACIICHUE MOJISIPHON onpeeneHus
MAacCChl 3KBUBAJICHTA MOJISIPHOU
HEU3BECTHOI'O METalIA. Macchbl
SKBUBAJICHTA
MeTajia,




cocrosmiasi U3
OropeTKH,
BOPOHKH,
poOUpKU u
IITATHBA,
TEPMOMETD;
OGapomerp;
OropeTka,
3aIoJIHEHHAS
lH. pacTBOpOM
HCIl; naBecknu
MetaiioB (Mg,
Cd, Zn).

IIpurorosnenue 1 MEpHBII OIIK-1
PacTBOPOB 3a/1aHHOI UIHH]IP Ha
KOHIIEHTpaIuU 250Mi1; CKIISTHKHA
c TOTOBBIMU
pacTBopamu
cynb(ara
aAMMOHHSI.
DKCcrepuMEHTAIbHOE 1 Xum.mocyna, OIIK-1
MOJIy4YeHue XUM.pEaKTUBbI
KOJUIOUHBIX
pacTBOpPOB.
Koarymsius 3omeit.
DKCNEePUMEHTAIBHOE U3yUEHUE 1 Xum.nocyna, OIIK-1
rpouecca JIEKTPOIUTHIECKON XUM.pEaKTUBbI
JUCCOLUALNH.
DKCNEePUMEHTAIBHOE 1 Xum.nocyna, OIIK-1
U3Y4YEHHE THIPOJIN3a COJIEH. XUM.pEaKTUBbI
DKcrepuMeHTaIbHOE 1 Xum.nocyna, OIlK-1
U3Y4YECHHE BIUSHUSA XUM.pEaKTUBbI
pa3IuyYHbIX (PaKTOPOB Ha
CKOPOCTb XUMUYECKOU
peaxkuuu.
OKCIIEpUMEHTAIBHOE U3yUYECHHE 1 Xum.mocyna, OIIK-1
OKHUCJIUTEIHHO-BOCCTAHOBUTENbHB] XUM.pEaKTUBbI
peaxkuuil ¥ BINMSHNE HA UX X0
pa3nuYHbIX (PaKTOPOB.
[Tomy4enue u 0,5 Xum.mocyna, OIIK-1
9KCIEPUMEHTAIBHOE N3YUYEHUE XUM.pEaKTUBbI
CBOMCTB KOMIUIEKCHBIX
COEIMHEHUH.
DKCNEPUMEHTAITLHOE U3yUeHNE 0,5 Xum.mocyna, OIIK-1

QJICKTPOXUMHNYCCKUX CUCTCM U

X IPUMCHCHUC B XUMHUYECKOH

XHUM.pCAKTUBbBI




HJIeHTU(DUKAITNH.
DKCIIEpUMEHTAIbHOE U3yUEHHE
porecca KOppO3uu METAILJIOB.

10 DKCIEePUMEHTAITLHOE 1 0,5 Xum.mocyna, OIIK-1
W3YyYeHUE CBOWCTB XUM.pEaKTUBBI
COEIMHEHNH MeTaIlIoB | A,

A u A rpynm, menu u
IIMHKA.

11 DKCIepUMEHTalbHOE 1 0,5 XuMm.nocyaa, OIIK-1
ompe/ieNieHne 00IIe XUM.PCAKTUBBI
’KECTKOCTH BOJIBI.

12 DKCHEPUMEHTAIILHOE U3yUCHUE 1 0,5 Xum.nocyna, OIIK-1
CBOICTB DJIEMEHTOB CEMENCTBA XUM.PCAKTUBBI
)Kenesa

13 DKCHEpUMEHTAIIbHOE U3yUEHUE 1 0,5 Xum.nocyna, OIIK-1
CBOMCTB OPTaHUYECKUX XUM.pEaKTUBBI
COCIMHCHUM.

4.5. CamocrosiTesqibHasi padoTa 00y4aromuxcs

Bun camocrosTenpHON

O0BeM 4acoB

Paznen mucuurivab! (TeMa) paGoTHI ourtas dopara 3209Has
o0y4deHus opma
00y4eHHs
Brenenue. OcHOBHBIE [IpopaboTka yueOHOTO
TTOHSTHSI M 3aKOHBI XUMUH. MaTepuana 1o AUCHUTIINHE
(KOHCIIEKTOB JICKIIHH, 1 3
y4eOHMKOB, MaTepPHAIOB
CETEBBIX PECYPCOB)
Brinosninenue 2
WHIUBUAYATBHBIX 3aIaHUN
IToaroToBKa K TECTUPOBAHUIO 1 0,5
IIpopaboTka yueGHOTrO
MaTepuaa 1o JUCIUTIINHE
(KOHCTIEKTOB JIEKIIUH, 1 3
OCHOBHBIE  KJIACCBI y4e€OHHKOB, MaTepHaiOB
BEIIIECTB. CETEBBIX PECYpPCOB)
Brinosninenue 2
WH/IMBUYyAJIbHBIX 3aaHUMN
IToaroTOBKA K TECTUPOBAHUIO 1 0,5
XUMUYECKHE [TpopaboTka yueOHOTO
CHCTEMBI: PaCTBOPBI, MaTepuana 1o JUCIUTLIINHE
JUCIIEPCHBIE (KOHCTIEKTOB JIEKLIUH, 1 3
CHCTEMBI, y4eOHUKOB, MaTePHAIIOB
ANEKTPOXUMHUYECKUE CETEBBIX PECYPCOR)
CHCTCMBI. Brinonuaenue 1 5
Konnonsmbie WHIWBUYATbHBIX 3aaHUI
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CHUCTCMBEI.

IToaroroBka kK TECTUPOBAHUIO

0,5

DNeKTpONUTHYECKAs
nucconmanus. ['umponus.

[IpopaboTka yueOHOTO
MaTepHasa 1o JUCIUILTTHE
(KOHCIIEKTOB JICKIIHH,
y4eOHUKOB, MaTEpUAJIOB
CETEBBIX PECYpPCOB)

Brinonnenue
WHIUBUYAJIbHBIX 3aJJaHUI

HO,Z[FOTOBKa K TCCTUPOBAHUIO

0,5

Xumuaeckas TEPMOAMHAMHKA
1 KMHCTHUKA.

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

Brinmonnenue
VHJIMBUYQJIbHBIX 3aJaHUI

IToaroroBka k TCCTHUPOBAHUIO

0,5

OKHUCIIUTETBHO-
BOCCTAaHOBUTEIILHBIE
CBOICTBA BEIIECTB.

[IpopaboTka yuebHOrO
MaTepuala 1o JUCIUILITHE
(KOHCIIEKTOB JICKIIHH,
y4eOHUKOB, MaTEPUAIIOB
CETEBBIX PECYPCOB)

Brinonnenue
VHJIMBU1YaJIbHBIX 3aJIaHUN

[ToaroroBka K TECTHPOBAHUIO

0,5

Crpoenue aromMoB. XHUMHS
" TIePHOTMICCKAs
CHCTEMa HJIEMEHTOB.

IIpopaboTka yueGHOTrO
Matepuaa 1o JUCIUTLIHHE
(KOHCTIEKTOB JIEKIIUH,
y4e€OHUKOB, MaTepHaioB
CETEBBIX PECYpPCOB)

Brinonnenue
VHIMBUYaJIbHBIX 3aJaHUI

IloaroToBka k TCCTUPOBAHHIO

0,5

XuMHueckas CBA3b U
IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJ.

[IpopaboTka yuedHoro
MaTepuasa 1o AUCIUILIIHE
(KOHCTIEKTOB JIEKIIHH,
y4eOHUKOB, MaTepUaJIOB
CETEBBIX PECYPCOB)

Brinmonnenue
VHIUBUYAIbHBIX 3aJTaHUI

IloaroToBka k TCCTUPOBAHHUIO

0,5

KommekcHbie
(KOOpAMHALMOHHbBIE
COCTMHECHHUS).

IIpopaboTka yueGHOTrO
Marcpuaia 1o JuCoUIlInae
(KOHCTIEKTOB JICKILIUH,
y4eOHHKOB, MaTEPHAIOB
CETEBBIX PECYPCOB)

Brinonnenue
VHJIMBUYAJIbHBIX 3aJaHUI

IToaroToBka k TCCTUPOBAHHUIO

0,5
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OO0mmas xapakTepucTuKa
merajuioB. CiuiaBel. 3HaUEHHUE
JUISL CEJIBCKOI'O XO3SIMCTBA.

[IpopaboTka yueOHOTO
MaTepHasa 1o JUCIUILTIHE
(KOHCIIEKTOB JICKIIHH,
y4eOHUKOB, MaTEpUAIIOB
CETEBBIX PECYpPCOB)

Brinonnenue
WHIUBUYAIbHBIX 3aJJaHUI

HO,Z[FOTOBKa K TECCTUPOBAaHHUIO

0,5

DIEeKTPOXUMUYECKUE
cucreMmsl. Koppo3us
METaJUIOB. AKKYMYJIATOPBI.
YCTpolcTBO M IPUHLUIL
paboTHLI.

[IpopaboTka yueOHOTO
MaTepuasa 1o JUCIUILTIHE
(KOHCIIEKTOB JICKIIHH,
y4eOHUKOB, MaTEpUAIOB
CETEBBIX PECYpPCOB)

Brinonnenue
VHJIMBU1YaJIbHBIX 3aJIaHUN

[ToaroToBka K TECTHPOBAHUIO

0,5

Metamnel | A, HHA u [HHA
rpymi. XKecTkocTh BO/IbI U
CIOCOOBI €€ YyCTpaHEHUSI.

[IpopaboTka yuebHOrO
MaTepHasa 1o JUCIUILTHHE
(KOHCIIEKTOB JICKIIHH,
y4eOHUKOB, MaTEPUAIOB
CETEBBIX PECYpPCOB)

Brinonnenue
VHJIMBU1YaJIbHBIX 3a/IaHUN

IToaroroBka k TCCTHPOBAHUIO

0,5

I'maBHbIC MNEePEXOAHBIC

meTauibl. CeMencTBO XKelesa.

[IpopaboTka yuebHOrO
MaTepHasa 1o AUCIUILTHHE
(KOHCTIEKTOB JIEKIIUH,
y4e€OHMKOB, MaTepHaIOB
CETEBBIX PECYPCOB)

Brinonnenue
VHIMBUYAJIbHBIX 3aJaHUI

IToaroToBka K TECTHPOBAHUIO

0,5

XuMuueckast
UJIEeHTU(DUKAIHS.

[IpopaboTka yuedbHoro
MaTepuasa 1o AUCIUILIIHE
(KOHCTIEKTOB JIEKIIHH,
y4eOHUKOB, MaTepUaAJIOB
CETEBBIX PECYPCOB)

Brinmonnenue
VHIMBUYAJIbHBIX 3aJaHUI

IloaroToBka k TCCTUPOBAHHUIO

0,5

Oprannueckue BelecTBa U
ux ocobenHoctu. [Tonumepsr
U OJIUTOMEPBHI.

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

Brinmonnenue
VHIUBUYAIbHBIX 3aJaHUI

[ToaroToBka K TECTHPOBAHUIO

1

1

Hroro

35

83

[lepeyeHr METOAMYECKOTO OOECTICUECHHS IS CAMOCTOSITENHbHOM PAOOTHI MO JAWCIUILUIMHE
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(MoayIH0):
1. Cumbupckux E.C. Metoaudeckue yka3aHus MO BBITIOJIHEHHIO CAMOCTOSTEIBHONW pabOTHI 110
JTUCHHUIITUHE «XUMUS» JUIsl MHKEHEPHBIX ClieUabHOCTEN. — MuuypuHcK: u3a-so Muul’AY:

2004
4.6. KypcoBoe npoekTupoOBaHHe He NMPEAyCMOTPEHO

4.7.Conep:kanue pa3iejioB JUCHUILIMHBI

1. Beeaenue. OcHOBHBIC MOHATHA U 3AKOHBI XUMHH

[IpenMer u3yueHuss XUMUU. ATOMHO-MOJIEKYJISIpHOE yueHUE. [IOHATUS «3JEMEHT, aToM,
MOJIEKYJIa, IPOCTOE M CIOKHOE BEIIEeCTBA, MOJIb, MOJIIPHAs Macca U MOJISIPHBIN 00bem». 3aKOH
COXpPaHEHHMsI MAacChl M SHEPrHH. 3aKOH IOCTOSHCTBA COCTaBa: MAJbTOHUABI M OCPTOIUIMIBI.
3akoH ABoraipo. DKBUBAJIEHT. 3aKOH SKBUBAJIEHTOB. BaJ€HTHOCTH.

Ponb xuMuM B TEXHUKE U CETTLCKOM XO034HCTBE.

2. OcHoBHbIE KJIacchl BemecTB. KHCJI0THO-0CHOBHEIE CBOHCTBA BeIeCTB.

Oxcunpl. Hazpanust okcugoB. OcCHOBHBIE, KHCIOTHbIE, aMmdorepHble. [lonydenue u
XUMUYECKHE CBOMCTBA.

Kucnorsl. Knaccuduxanms. [loxydenue u cBoiicTsa.

OcHoBanus. [Tonyuenue u cBoictBa. AMGpOTEpHBIEC THIPOKCHIBI.

Comu. IlomyueHnue u cBOMCTBA.

3. XuMHYeCKHe CHCTeMbI: PACTBOPbI, JUCIHEPCHBbIE CHCTEMbI, JJIEKTPOXUMHYECKHE
cucrembl. Kosutonanelie cucremsl.

Omnpenenenue u kinaccuuKaiys pacTBOpPoB. PacTBOpbI HEINEKTPOIUTOB U SIIEKTPOIUTOB.
[Tpupona MeXMONIEKYJIAPHBIX CUI B pacTBOpax. PactBopumocTh BelecTB. BiusiHue pa3nnyHbIx
(bakTOpoB Ha PacCTBOPUMOCTH BellecTB. 3akoHbl Payns, Baut-I'odda. Tennossie a3 dexTsl mpu
pactBopeHuu. DHTanbnus. DHTpomnus. CrocoObl BBIPaKEHHS COCTaBa PacTBOPOB. [ Wapatsl.
Kpucramnoruapatel. ConbBarbl. 3Ha4€HHUE PACTBOPOB B XMMHUU U OMOJIOTHH. AHTU(DPHU3BI.

Komnonnneie cuctemsl. JlucnmepcHocTb W nucnepcHble cuctembl. Knaccuduxanms
KOJUIOMJHBIX cucTeM. 3oin M reau. Munemna u ee crpoeHue. llomydeHune KoIOMIHBIX
pacTBOpPOB. YCTOMYMBOCTh KOJUIOMJHBIX CHUCTEM, ONTHYECKHUE M AJIEKTPUUYECKHE CBOMCTBA.
MeTopl OJTydeHNUs ¥ pa3pyLIEHUs KOJUIOUIHBIX CUCTEM.

Komnonas! B mpupoHbix cucreMax. PacTBopbl moiarMeposB.

4. DaexkTpouTH4Yeckas aucconuanus. I'mapoaums. MexaHu3M 3IEKTPOIUTHUECKON
JUCCOLMAIMU. DIJEKTPOJIUTHl U HedNeKTpoiauThl. CBoiicTBa MOHOB. CTeNeHb M KOHCTaHTA
muccounanuu. CunbHble U crnadble  37eKTpoiauTsl. Monuble peakuuu. IlpousBenenue
pPacTBOPUMOCTH.

Hucconmanus Boabl. MoHHoe mpousBenenue Bonabl. Bomopoassiii moxazatens (pH) u
TUAPOKCHIIBHBIN Noka3arens pOH.

IMaaponu3. OOmume nonoxkenus. KoHcTranTa u creneHp ruaposnu3a. [Uapoiaus colen.
CMmeleHne paBHOBECHS THIPOIIH3a.

5. XumMunueckasi TepMOJAMHAMMKA M KHHETHKA.

I'oMoreHHble M reTeporeHHble XUMUYecKue mpoueccbl. CKOpOCTh M MEXaHHU3M PEaKIUil.
3aKoH JEHCTBYIONIMX MacC, KOHCTAHTa CKOPOCTH, KHHETUYECKUE YPaBHEHUS, MTOPSII0K PEaKIIH.
OHeprus akTUBallUU. Y paBHEHUE AppeHuyca.

3aBUCHUMOCTh CKOPOCTH peaKIMM OT pa3iuyHbIX (akTopoB. KaTtamus u Karaam3aTopsl.
OO6patumMble 1 HEOOpaTUMBbIE XMMHUYECKHE peakui. XUMHUYECKOe PaBHOBECHE U YCIIOBHS €TO
cmemenusd. [Tpunnun Jle-lllarense. TemnoBoit 3ppexT XuMUIECKOM peakuuu.

6. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE CBOHCTBA BeIIECTB

CymHocTh OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaxkuui. Oxkucnurenu u
BoccTaHOBUTENH. CoCTaBlieHHWE YpaBHEHUU OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX peakmuil. Mx
TUTBL. BrusiHue pa3nudabix pakTopoB HA XOJ] OKHCIUTEIEHO-BOCCTAHOBUTENBHBIX PEAKITHIA.
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OnexTpoxumuueckue mpoueccsl. Koppo3us wmeramioB. Ilpenmer 31aeKTpOXUMHM.
DIEKTPOXUMHUYECKAs CUCTEMA. XUMUS KOHCTPYKLIMOHHBIX JIEKTPOTEXHUYECKMX MaTCPUAJIOB:
AJIEKTPONPOBOJIHUKOB, MAarHUTONPOBOJASIIUX CILJIaBOB, M30JATOPOB, IOJIYIPOBOAHHUKOB.
BnusiHue npumeceil Ha 3JIEKTPOTEXHUYECKHE CBOMCTBA IMPOBOAHMKOB TOKa. Kepammyeckue n
NOJMMEpHbIE  M30JSIIMOHHBIE — Martepuanbl.  llomynpoBoguuku.  IlpuHiumsr  pa®oThl
JNEKTPOXUMHUYECKUX TaTYUKOB.

Pan crangapTHBIX 3JEKTPOAHBIX MOTEHLUAIOB. DJIEKTPObl. I'aJbBaHUUYECKUM 3JIEMEHT.
OneKTpoKMHEeTHYEeCKUE sABICHUS. DU3NKO-XUMUYECKasi MEXaHUKA TBEPABIX TEJ U AUCIIEPCHBIX
CTPYKTYp. OJIEKTPOJM3 M €ro 3Hau€HUe B IPOMBILUIEHHOCTH. OJIEKTPOXUMHUYECKas
nossipusanus. [lepenanpsbkenune. XUMUYECKHE HCTOYHUKHN TOKA. AKKYMYJISITOPBL. Y CTPOMCTBO
U puHIHUI paboThl. Koppo3ust MeTamioB u ciocoObl 60pbObI ¢ HEH.

7. CTpoeHne aTOMOB. XHMMS U NMEPUOTUYECKAsT CHCTEMA JIEMEHTOB.

IIpencraBnenne o crpoenun aroma. CocraB atomHoro sapa. Mzortombsl. CtpoeHue
JIEKTpOHHOW  00onouku  atoma. KBaHTOBble umcia. Ilopsimox 3amosiHeHMst ypoBHEH U
MOTypOBHEH 3JEKTPOHAMU. DIIeKTpOoHHBIE PopmMyiibl. CeMelcTBa XMMUYECKHIX 3JIEMEHTOB.

OtkpbiTHEe nepuoguueckoro 3akoHa. CoBpeMeHHas (OPMYIHUPOBKA IEPUOAUYECKOTIO
3akoHa. CTpyKTypa NEpUOAMYECKOH cucTeMbl. [lepuozpl, rpymmbl, H\CPYIIbI, PSIBL.
3aBUCHUMOCTb CBOMCTB JIEMEHTOB OT I10JIOKEHHUS B IEPUOANYECKON CUCTEME.

8. Xummuyeckasi CcBSI3b M MNPOCTPAHCTBEHHOe  CcTpoeHHe MoJekya. CyIHOCTb
XUMHUYECKOHN CBSI3U. THUIIBI XUMUUYECKOM CBA3U. XapaKTEPUCTUKU KOBAJICHTHOW CBSI3U: DHEPIUS,
HaIpPaBJIEHHOCTb, HACHIIIAEMOCTb, MOJIIPHOCTb, AUMOIbHBIA MOMEHT, JUIMHA, BaJICHTHBIN YIOJl.
BanentHocTh U cTeneHb okucinenus. [ nbpuausanus aToMHbIX opOuTaneil. MexmonekynspHbie
CBA3M. XHMMMUECKas CBSI3b U MEXMOJIEKYJISIPHbIE B3aUMOJIEHCTBUS B IOJYIPOBOAHHUKAX,
JUDJIEKTPUKAX.

9. KommuiekcHble (KOOPAMHALMOHHBIE) COeTHHEHMSI.

Crpoenne u xnaccuduxauus. Homenknarypa. Koopaunanumonnas teopust Bephepa.
[Tpupona XUMHYECKON CBA3M B KOMIUIEKCHBIX COEIMHEHUsAX. Jluccouuanus KOMIUIEKCOB B
pactBope. KOHCTaHTBI HECTOMKOCTH KOMIUIEKCOB. KOMIUIEKCHI ¢ OPraHMYECKUMU JIMTAHIAMHU.
3HaueHUe KOMIUIEKCHBIX COETMHEHUI B MAllIMHOCTPOECHUHU U B CEJILCKOM X031 CTBE.

10. O6mas xapakrepucTuka MeTawaoB. CruiaBbl. 3HaueHHe /ISl CeJIbCKOIO
X03s¥iCcTBA.

Mertannuueckue 3J€MEHTHl M BellecTBa. llojokeHuMe B NEPUOIUYECKON CHUCTEME.
OnexkTpoHHOEe cTpoeHue. Merammueckas cBsizb. Kiaccudukauus meramioB. dusnueckue
cBoiicTBa. CiocoObI MOTY4YEHHUsI 1 XUMHUYECKHE CBOMCTBA.

Meramnuecke ciuiaBbl.  B3aummopnelcTBue  pasnuyHbIX MeTauioB.  OcoOeHHOoCTH
BHYTpPEHHEHN CTPYKTYpbl. IHTEpMeTaInueckre coeIMHEHNS.

11. Daextpoxumuyeckue cucrembl. Koppo3us meTra/ioB. AKKYMYJSATOPBHI.
YcerpoiicTBO M IpUHIHUI PA0OTHI.

[IpenMer 31eKTpOXUMHH. DIEKTPOXUMHUYECKask cucTeMa. PsJl cTaHIapTHBIX 3JEKTPOJHBIX
NOTEHIMATIOB. DJIeKTpoibl. ['anpBaHnnyeckuii anemMeHT. Koppo3us MetanioB u cnocoObl 60pbObI
¢ Hel. DnexTpoxumuueckas nosnspuzanus. [lepenanpsrxenne. XuMU4YecKre HCTOYHUKU TOKA.
AKKYMYJIATOPBI.

12. Meranasl |A, 1A u 1A rpynn. ZKecTkocTh BobI U €c1I0CO0OBI €e YCTPAHEHMS.

OOmiast xapakrepucTuka MeTauioB |A -rpynmel. @U3nUecKue U XMMUYECKHE CBOMCTBA.
[ToryueHue ¥ mpuMeHEHHE MIEIOYHBIX METANIOB U UX COEIMHEHUH.

OOmast xapakrepucthka 3iaemMeHToB |lA - rpynmel u riaBHOM moarpynmsl. Kambiwid,
CTpoeHHE aTroma, (Qu3nM4eckue M XuMuueckue cBoicTBa. CoelMHEHUs KaibIUs B HPUPOJIE.
JKecTKkocTh BOJIBI M CITIOCOOBI €€ YCTpaHEHHUS.

O6mias xapaktepuctuka smemeHToB IIIA - m\rpynoel. Amomunuii. dusnueckue u
XHUMHUYECKHE CBOMcTBAa. AM(OTEpHOCTh CoeMHEHNH antoMuHuA. [IpuMeHeHne amoMUuHKS U €ro
COEMHEHU . ATTIOMOTEPMHSL.

13. I'naBHbIe nepexoaHble MeTaLIbl. CemMelicTBO KeJie3a.
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Oo6mas xapakrepuctrka OcoOeHHOCTH (TIepeMeHHasi CTENeHb OKHCIEHUS, 00pa30oBaHHE
KOMIUIEKCHBIX COeTUHEHHI). XpOoM, MapraHel, Meb, IUHK, cepedpo, PTYTh U UX COCAMHEHHUS.
XUMUYECKUE CBOMCTBA M INpuMeHeHue. Bananumii. Ero cmaBel B HMHCTPYMEHTAJIbHOM
IIPOU3BOJCTBE, MAILIMHOCTPOCHUH.

KoHcTpyKIIMOHHBIE ~ MaTepHallbl W HMX [PUMEHEHHE B  CEIbCKOM  XO3SHUCTBE.
B3aumopeiicTBe KOHCTPYKIIMOHHBIX MAaTepUalOB C.X. MallMH U  00O0pyIOBaHUS c
OKpY’KalolIel Cpesioi U CpeCcTBaMU MHTEHCU(UKAIIMH TIPOU3BOJICTBA.

CewmeiictBo xene3a. Haxoxnenue B mpupone. Puznueckue M XMMHUUYECKHE CBOMCTBA.
3HaveHHE JKeJe3a U €ro CIUIABOB B TEXHUKE.

XHWMHUYECKUE TEXHOJOTMU C.X. [POU3BOJACTB. XHMHUUYECKass MeJIHOpalusi IIOYB.
XUMHYECKUE TPOLECChl TMpU CBapke, Nalke METAUIOB, IMPU TEPMOXUMUYECKOM U
3JIEKTPOXUMHYECKOM BOCCTAHOBJIICHHMM U PEMOHTE JAETAJIel, NMPU XUMHUYECKOM YIPOUHEHUH
MOBEPXHOCTEN TPYIUIUXCS JAETaNIeh: IEMEHTAIINH, a30TUPOBAHUU, METAIU3AIUH.

14. XumMunyeckas naeHTuGUKAIUA.

KauectBennsiii ananms. Llenn u MeTo1bl. AHATUTHYECKAS KIIACCU(PUKALINS HOHOB.

KonnuectBennsnii  ananus. Kiaccudukanuss MeETOI0B  KOJMYECTBEHHOTO — aHAIM3A.
HNHCcTpyMeHTambHBIE METObI aHanmu3a ((pusndeckuii U QU3NKO-XUMHYECKH aHanu3). O0mue
npeacrasinenus. [lpumenenue.

15. Opranuyeckue BellecTBa M MX 0coOeHHOCTH. 3HauyeHue B c¢/X. Iloammepsl n
0JIMroMepbl. XUMHS NMOJMMEPHBIX MATEPHAJIOB.

Knaccudukanus u HazBaHusi opranndeckux BemecTB. OCOOEHHOCTH CTPOCHHS MOJICKYIL.
N3omepus. Gusnyeckue 1 XUMUYECKHUE CBOMCTBA.

YrieBogopoasl M WX TPOW3BOJHBIC. ['a3000pa3zHOE, JKUIKOE M TBEPIOE TOIUIHBO.
OcHoBHBIE MPUHLUIBI TepepaboTku HedTH, yras, cinaHneB B TtommBa st JIBC,
HYHEPrOyCTaHOBOK, B CMa304YHbIC MAaTEPUAIIBI U JP.

XUMHUsL CMa30YHBIX MaTepHUagoB. AHTHUKOPPO3HMOHHBIE JI00ABKM K CMAa3bIBAIOIINM
MmatepuaiaMm. @Du3uKo-xuMuU4yeckue Bompockl mnpumeHeHus I'CM B c.X. IpOU3BOJICTBE.
OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE TPOIECChl IMPU TOPEHUU, MOJIMMEPU3ALUOHHBIE U
JECTPYKTUBHBIE ITpoliecchl pu xpanenuu ['CM.

[Monumepuzanus n konaeHcanus. CTpoeHre U CBOICTBA MOJUMEPOB. TepMOpeakTUBHbBIE
U TepMOIUTacTUYHbIe MaTepuaibl. Kien. 30ms11noHHbBIE MOTUMEPHBIE MAaTEPHATTBI.

5. O6pa3oBarejibHbIE TEXHOJIOTHHU

Bup yueoHoii pa6oThl Oo0pa3oBare/ibHbIE TEXHOJIOTHHU
ONEeKTPOHHBIE  MaTepHalbl, HCIOJIE30BAHUE
Jlexunn MYJIbTUMEAUNHBIX  CPEACTB,  Pa3IaTOYHBIN
MaTepual
JlenoBble U pOJIEBBIX UIPBI, Pa300P KOHKPETHBIX
JIaGopaTopHble 3aHATHA YIPABICHUYECKUX  CHUTyalluld, TECTHUPOBAHHE,

KEHCBI, BBIOJHEHHUE TPYIIIOBBIX ayAUTOPHBIX
3a/1aHN, MHIUBUYAJIbHBIEC JOKJIAIbl

CamocrosTenbHble pabOThI 3amuta U Ipe3eHTalus  pe3ysbTaToB
CaMOCTOSITEJILHOTO MCCIIEA0BAaHNUs HA 3aHATUSIX

6. OneHo4YHbIE CpeACTBA JUCHMILIUHBI (MOYJIs1)
6.1. lacnopT ()oHIA OLIEHOYHBIX CPEICTB MO TUCHUILTHHE «XHUMHUD)

Kon O1I€HOYHOE CPEJICTBO

Ne KonTponupyemsle paznensl .
KOHTPOJIMPYEMOH | HAaMMEHOBaHU

n/m (TeMbl) TUCIUTUIMHBI KOJI-BO
KOMIIETEHIINH e
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Beenenue. OCHOBHBIC TIOHSITHS U OIIK-1 TecroBbie
3aKOHBI XUMUH. 3aaHUS 6
1 Pedepar 4
Bonpocsr st 4
JK3aMeHa
OIIK-1 TecroBbie
OCHOBHBIE ~ KJTaCChl  BEIIECTB. 3a/1aHUS 6
2 KucnoTHO-OCHOBHBIE — CBOWCTBa Pedepar 4
BEIIECTB. Bompocer st 4
JK3aMeHa
XUMHYECKHE CHCTEMBI: OIIK-1
PacTBOPBI, AUCTIEPCHBIE Tecrospie
CHCTEMBI, 3a/lanus 6
3 DIIEKTPOXUMHYECKHE Pedepar 4
cucteMbl. Komtonrbie Bompocsr  nst 4
CHCTEMBI. JK3aMeHa
OIlK-1 TecToBbIe
3a/laHus 6
4 DIEKTPOTUTHYECKAST TUCCOLHALIUSL. Pedepar 4
I'upponus.
Bomnpocsr s 4
JK3aMeHa
OIIK-1 TecroBbie
3aaHus 6
5 XuMH4ecKast TePMOTUHAMHKA Pedpepar 4
KHUHETHKA.
Bompocsr mist 4
JK3aMeHa
OIIK-1 TecToBbIe
3aJlaHus 6
OKHCITUTEIBHO-BOCCTAHOBHUTETbHBIC
6 . Pedepar 4
CBOICTBA BEIIECTB.
Bomnpocsr s 4
JK3aMeHa
OIIK-1 TecroBbie
Crpoenne atomMoB. XuUMHUS U 3aJaHuA 6
7 MepHOINYecKas CHUcTeMa Pedepar 4
3JICMEHTOB. Bompocer mist 4
JK3aMeHa
OIlK-1 TecToBbIe 6
Xumuueckas CBA3b U 3a]aHnsa 4
8 MPOCTPAHCTBEHHOE CTPOCHUE Pedepar
MOJIEKY/I. Bomnpocer ans 4
JK3aMeHa
Kommnekcubie (koopaunarmonnsie) | OITK-1 TectoBbIC
COCTHHCHHS. 3a1aHUusA 6
9 Pedepar 4
Bompocer ans 4
JK3aMeHa
OOm1as xapaKTepUCTUKA METAIJIOB. OIIK-1 TecToBnIe
CruiaBbl. 3HAYEHHE JUTS CEITBCKOTO 3aaHus 6
10 XO34HCTBA. Pedepar 4
Bompocer ans 4
JK3aMeHa
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ONEKTPOXUMUYECKHE cucremsl. | OIIK-1 TectoBbIC
Koppo3zus METaJIOB. 3aJaHus 6
11 AKKYMYJIATOPBI. Y CTPONCTBO U Pedepar 6
MIPUHIIUT paOOTHI. Bonpocsl s 4

JK3aMEHa

OIIK-1 TectoBbIC
Metamnst | A, HHA u 1A rpymm. 3a1aHus 6
12 JXKecTkocTh BOJIBI U CIIOCOOBI e¢ Pedepar 6

yCTpaHEHHUSI.

Bomnpocsr mist 4

JK3aMEHa

I'maBHBIC TEPEXOAHBIC METAILIHI. OIIK-1 TecroBbie
CeMelicTBO Xkele3a. 3aJIaHUS 6
13 Pedepar 6
Bomnpocsr  nis 4

JK3aMEHa

Xumuueckas UICHTHQUKAIHS OIIK-1 TectoBbIC
3aaHus 10
14 Pedepar 10
Bompocsr mist 4

JK3aMEHa

Oprannueckye BeIecTBa U ux OIIK-1 TecToBrie
0COOEHHOCTH. 3HaueHKE B C/X. 3aJIaHUs 12
15 [Tonumeps! u oauroMepsl. Xumust Pedepar 6
MOJIMMEPHBIX MaTCPUAIIOB. Bompocsl st 5

JK3aMEHa

1)

6.2. IlepeyeHb BONPOCOB AJISl IK3aMEHAa
1. BozuukHoBeHHe 1 uctopus pa3putus xumun. (OITK-1)
2. OcHoBHbIe TOHsTHS 1 3aK0HBI XuMuH. (OITK-1)
3.AtomHast Macca 1 MoJieKysipHas. Moinb. DkBuBajieHT. Bagentaocts. (OITK-1)
4. OCHOBHBIC KJTaCChl U HOMECHKJIaTypa Heopranudeckux coeaunHenuii. (OI1K-1)
5. Okcuibl, OCHOBaHUS, KUCIIOTHI, contd. [Ipumepbl oOpazoBanus 3tux coeaunenuit. (OITK-

6.Conu cpeanue u kucisle. Crioco0sl monydenus couneit. [Ipumepsr. (OITK-1)

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

8. PactBopbl. CriocoObI BhIpakeHHsI KOHIIEHTpanuu pactBopa. (OITK-1)

9. Knaccuduxkanus pactsopos. (OITK-1)

10. DAEKTPONUTHI, HEITCKTPOIIUTHI, AMeKTponuTrdeckas qucconuarms. (OITK-1)

11. IMpuunns! pacmianaa Mosiekys Ha HoHbl. CHiIbHBIE U citadbie amekTpoauThl. (OITK-1)

12. Teopus anekTponuTudeckon nucconranuu. CTeneHb IEKTPOJUTHUECKON TUCCOLUALIUY.

(OTIK-1)

13. Crenens mucconuaiyu, kKoHcranta nuccornuarmu. (OIMTK-1)

14. ®usnyeckas u xuMuueckas Teopus pactsopos. (OITK-1)

15. 3akonsl Paynst u Bant-T'odda. (OITK-1)

16. Komumonneie pactBopsl. (OITK-1)

17. B3BecH, a3p030J4, CYyCIICH3HUH, SMYJIbCHH, TIeHbL. 3071b. ['enb. (OITK-1)
18. Monnoe npoussenenue Bobl. (OITK-1)

19. Bomopoausiii mokasatens pactBopoB pH. (OTTK-1)

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

21. Ilpeacrasnenue o crpoernu aroma. (OITK-1)

22. CTpoeHue 1 BaKHEUIIIHE CBOWCTBA aTOMHBIX sijep. (OITK-1)
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23. Dueprus csizu saep. depexr maccerr. (OITK-1)

24. Otkpseitue JI.1. Menaeneessim Ilepuoanaeckoro 3akona. (OITK-1)

25. Ctpykrypa I1CD JI.11. Menaeneepa. (OITK-1)

26 Kiaccuueckre ¥ KBAaHTOBO-MEXaHUYECKHE TIPEACTaBIeHUs 0 Xumudeckoi cBssu. (OITK-
1)

27. TlopsiakoBsiii HOMep dnmementa. M3oromsr. (OTTK-1)

28. Tunsl xumuueckoit ceszu. (OTTK-1)

29. CrerneHb OKHUCIIEHUS aTOMOB 3JIEMEHTOB B coenuHeHusx. (OITK-1)

30.  OxucIuTEeNbHO-BOCCTAaHOBUTENbHBIE  peakuuu. Kiaccupukanus.  Baxueiimme
okuciauTenu u BocctanoBurenu. (OITK-1)

31. Meton snekrponHoro 6ananca. (OITK-1)

32.KomrutekcHoie coequaenus. Ctpoenne KoMiuteKcHbIx coenuuermii. (OTTK-1)

33.Kiaccudukarms 1 HOMCHKJIATypa KOMIUIEKCHBIX coenuueHuid. (OTTK-1)

34 M30Mepusi KOMIUIEKCHBIX COEAMHEHHUN. YCTOMYMBOCTh KOMILIEKCHBIX COCIMHEHUM.
3nayenue. (OITK-1)

35. CraHgapTHbIC TOTCHIIHATBI IeKTPoaAHBIX peakimid. (OITK-1)

36. Dnekrpoxumuyeckuil psijt Hanpsbkerni metamuios. (OITK-1)

37. 3amuTa MeTawioB ot koppo3uu. Kinaccudukanus kopposuiiabix mpoieccos. (OTTK-1)

38. lanbBanmnueckue 3nemeHThl. (OITK-1)

39. O6mume noustus 06 snekrponuse. (OITK-1)

40. OcoOeHHOCTH MPOTEKaHMS JIEKTPOJIN3a B paciulaBiIeHHbIX cpenax u pactBopoB. (OITK-
1)

41. INocnenoBaTenbHOCTD IEKTPOAHBIX mporeccos. (OITK-1)

42. TlonsTue 0 CKOpPOCTH XMMHYECKOH peakuuu. OCHOBHbIE (DaKTOpBI, BIUSIONIUE HA
ckopoctb peakiun. (OITK-1)

43.3ak0OH JEHCTBYIOIMX MAacC — OCHOBHOM 3aKOH XHMMHYECKOM KHWHETUKH I
anemeHTapHoit ctaquu. Koncranra ckopoctu peakiuu. (OITK-1)

44.3aBUCMMOCTb CKOPOCTH XHMHYECKOH peakuuu oT Temnepatypsl. [Ipasuno Bant-T'odda.
VYpauenue Appennyca. (OITK-1)

45 IlpencraBnenne 00 HHEPIUU AaKTUBALMU, JHEPreTUUYECKOM Oapbepe U IEpexX0JTHOM
akTuBHpoBaHHOM Komiutekce. (OTTK-1)

46.Kartanu3s u ¢pepmentsr. (OITK-1)

47 Snementsl [A-noarpymmsl. (OTTK-1)

48.9nemenTs! |IA-oarpymmst. (OITK-1)

49 Dnements! A — moarpymmsl. (OITK-1)

50.9nementst [VA-noarpymms. (OITK-1)

51. Onementsl VA-nioarpymisr. (OITK-1)

52. XuMusi MOJEKYJISIPHOTO a30Ta, aMMHMaKa U €ro MpOM3BOJHBIX, OKCHJIOB a30Ta, a30THOM
kuciotsl U ee couneit. (OITK-1)

53.Onementsl VIA-noarpymms. (OITK-1)

54. Dnementsl VIIA-nioarpymmsr. (OITK-1)

55. Onementsl VIIIA-noarpynmsr. (OITK-1)

56. Tlepexoanbie Mmetainibl. (OTTK-1)

57. DnexTpoxumuueckue cBoiictea MmetayuioB. (OITK-1)

58. Xumuueckas uaentudukarms. (OITK-1)

59. Oprannyeckue coenunenus. Kmaccudukanys 1 cBOWCTBAa OPraHUYECKUX COCTUHEHUH.
(OITK-1)

60. YrieBoaopoisl U UX Mpou3BoAcTBO. [IpuMenenue yriesomopoos. (OITK-1)

61. OO0mume mousaTus o moauMepax u onuromepax. (OI1K-1)

6.3. llIka1a OEHOYHBIX CPEACTB
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YpoBHU 0CBOEHUS

Kpurepun oueHuBanus

OueHo4YHbIE CpecTBA

KOMIIeTeHIM I (K0J1. 62J1710B)
ITpoaBUHYTHII — MOJHOE W TTyOOKOEe 3HAHWE W TMOHUMAaHHE TECTOBBIC 3aJaHUS
(75 -100 6amoB) y4eOHOr0 MaTepHaia W3 pPa3HbIX pa3jIeiioB (30-40 Gamnos);
«OTITUYHOY» JUCIIATUTAHBL; pedepar
- TIOHMMAaHHE CYIIHOCTH ¥ B3aMMOCBSI3U (7-10 6ammoB);
paccMaTpUBaEMBbIX MPOIECCOB U SBICHUIA, BOIPOCHI K JK3aMEHY
- TIOCEIICHUE yUeOHBIX 3aHATHN, aKTUBHAS U (38-50 6ammoB);
TBOpUYecKass  pabora Ha  NPAKTUYECKHX
3aHATHSX.
bazoBsrit - TBEpJblE U JIOCTATOYHO TOJHBIC 3HAHUS TECTOBBIC 3aJIAHUS
(50 -74 6amna) — MIPOTPAMMHOI0 MaTEpHAaa; (20-29 Gamnos);
«XOPOIIIO» - TpaBWIbHOC TOHMMAaHUE CYIIHOCTH | pedepat
B3aMMOCBSI3H PAacCMaTPUBAEMBIX ITPOIIECCOB (5-6 6amioB);
SIBTICHU; BOIPOCHI K 3K3aMCHY
- MoCJIeI0BaTENbHBIE, MIPaBUJIBHBIE, (25-39 6amn);
KOHKPETHBIC  OTBETHI Ha  IOCTaBJICHHBIC
BOMPOCHI ~ MpPHU  CBOOOJHOM  YCTpPaHCHUH
3aMEYaHui M0 OTJEIBHBIM BOIPOCAM;
- MOCEIIeHNe YUCOHBIX 3aHATHH, aKTUBHAS U
TBOpUecKass  paboTta Ha  MPAKTHYCCKHX
3aHSATHSIX;
IToporossrii - TBEpAO€ 3HAHHEC W MOHMMAHHE OCHOBHBIX TECTOBBIC 3aJaHUS

(35 - 49 6amnoB) —
«YIOBIETBOPUTEIHLHOY»

BOIIPOCOB MTPOTPAMMBI;
- MpaBWJIbHBIE W KOHKpPETHBIE, 0e3 TpyObhIX
OmMOOK OTBETHl HA MOCTABJIECHHBIE BOIIPOCHI

npu YCTpaHEHUU HETOYHOCTEH "
HECYIIECTBEHHBIX OIMMOOK B  OCBEIIEHUH
OTAENBHBIX MOJOXEHUW MpU  HABOASIIHUX

BOIIPOCax 3K3aMEHAaTopa;

- MOcCelleHre y4YeOHBIX 3aHsATHH, paboTa Ha
HUX, BBITIOJTHEHHE BCEX thopm
MPOMEKYTOUHOTO KOHTPOJIS C MOJOKUTEIIHHOM
OIICHKOM.

(14-19 6amnon);
pedepar
(3-4 6amna);
BOIIPOCHI K 3K3aMEHY
( 18-26 6ammoB);

Huzkuii
(momoporoBbrit)
(koMmrmieTeHITHS HE
chopMupoBaHa)
(Menee 35 GaioB) —
«HEYJIOBJICTBOPUTEIIbH
o»

- HETMIPABWJILHBIA OTBET XOTs ObI HA OJIUH U3
OCHOBHBIX BOIIPOCOB, TpyOble OIMUOKH B
OTBETC, HCTIOHUMAHUC CYHIHOCTH HU3JIaracMbIX
BOIIPOCOB;

- HEYBEpECHHbIE U HETOYHbIE OTBETHI Ha
JOIMNOJHUTEIIbHBIC BOIIPOCHI;

- HECHUCTEMHOE TIOCEIICHHE 3aHsITHUH,
OTCYTCTBHE pabdOThl Ha HHUX, BBIIOJHEHUE
OTJIENBHBIX (POPM MPOMEKYTOYHOTO KOHTPOJIS
C OTPUIATEIBHON OIIEHKOM.

TECTOBBIE 3a[AHUS
(0-13 6amnoB);
pedepar (0-2 damia);
BOIIPOCHI K DK3aMEHY
( 0-20 6amnoB);

7. YueOHO-MeTOAUYeCKOe M HH(POPMALIMOHHOE O0ecnedyeHUue TUCIMILIMHBI

(MoayJin)

7.1.0cHOoBHasi yyeOHas quTEpaTypa

Xumus: yueOHuk st OakamaBpoB/A.M. TomyGes, HO.A. Jlebenes, I'.H. ®anees, B.H.

[[TammoBai; mox pexn. I'.H. ®axeera.- M.: IOpaiit, 2017.-427¢.- 6akanaBp 6a30BbIil Kypc

https://www.biblio-online.ru/book/ AEEECDC5-270E-4DBA-AB95-E23595FCAC39
7.2. JlonoJIHUTEIbHASI Y4eOHasl JuTeparypa
Heopranunueckas xumus B 24. Yacte 1. Teopetnueckrue 0CHOBBI 5-U31., TIEp. U JI0M. Y4EOHUK
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https://www.biblio-online.ru/book/AEEECDC5-270E-4DBA-AB95-E23595FCAC39

M.: FOpaiir, 2017.-253c.
https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357
Heopranwndeckas xumus B 24. YacTp2. XUMHS 3JIEMEHTOB S5-U3]., TIep. U JOM. YIYCOHUK IS
akanemuueckorodakanaspuata. /KuszeB [[.A., Cmapeirun C.H.- [DnekTpoHHBIN pecypc].-
M.: FOpaiir, 2017.-359c.
https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D
I'panGepr N.U. Opranndeckast Xumusi: y4eOHHK
Ui akagemuueckoro OakanaBpuata/ .M. I'panbepr; H.JI. Ham. [[JocTyn He orpanuucH]| —

8-uzn.- M.: FOpaiit, 2017. — 60c.- (bakanaBp — akaieMU9eCKUil Kypc).
https://www.biblio-online.ru/book/CEEB4FD1-3B56-4B94-8EC9-D41C36422030

7.3.MeToauyecKkre YKa3aHUA M0 OCBOCHHUIO TUCHUILIMHBI

1. Cumbupckux E.C., ITandurtop B.®., Ky3nemnora P.B., Tapacosa C.B., lllenkosaukoBa H.B.
Mertoanueckoe pyKOBOJCTBO K JJAOOPATOPHBIM 3aHSATHUSAM 110 XUMUU ISl CTYJIEHTOB WHXKEHEPHO-
TEXHUUYECKUX (HEXMMHUYECKUX) CIEIHAlIbHOCTEH By30B. - Muuypunck: U3n-so Muul'AY, 2015.
—84c.

2. Cumbupckux E.C., ITanduroB B.®., Ky3nenona P.B., Tapacosa C.B., [llenxoBaukosa H.B.
MeTtonudeckue yka3zaHus 10 BBITOJIHEHUIO CAMOCTOSTEIBHON PaOOTHI IO TUCITUTUIHHE «XHMHSI»
JUISl THKEHEPHBIX crielualibHOCTeNd. — MudypuHck: u3a-so Muul’AY: 2015, 23c.

7.4 UadopmanmoHHbie M HU(PPOBbIE TEXHOJIOTHH (IIPOrPpaMMHOE
o0ecneyenue, cCoBpeMeHHbIe NpodeccuoHaIbHbIC 0a3bl JaHHBIX H
HH(pOPMALMOHHBIE CIIPABOYHBIE CUCTEMBbI)

VYuebHasg aucuuIuiiHA (MOJYyJb) IpelycMaTpUBAaeT OCBOECHHE HMH(DOPMAIMOHHBIX U
UPPOBBIX TEXHONOTUH. Peamu3anus @ poBhIX TEXHOIOTHI B 00pa30BaTeIbHOM MTPOCTPAHCTBE
ABISICTCA OJHOW W3 BaXKHEHIIMX Lened oOpa3oBaHMs, Jarolledl BO3MOXXHOCTb DPa3BUBATh
KOHKYPEHTOCIIOCOOHBIE KadyecTBa OO0yYaromMXcs Kak OyIyHIIMX BBICOKOKBaTH(PHUIIMPOBAHHBIX
CIEUAJINCTOB.

[{u¢poBble TEXHOJIOTUU MPETYCMATPUBAIOT PAa3BUTHE HABBIKOB 3()()EKTUBHOIO pelIeHUs
3aJa4  Ipo¢eCCHOHATIBHOIO, COLMAIBHOIO, JMYHOCTHOTO XapakTepa C HCIOJb30BaHHEM
pPa3IUYHBIX BHUJI0B KOMMYHMKAIIMOHHBIX TexHOJoruil. OcBoeHue LU(POBBIX TEXHOJOTUH B
paMKax JaHHOM JUCHMIUIMHBI (MOAYNS) OPHEHTHUPOBAaHO Ha CIIOCOOHOCTH O€30MacHO U
HaJJexamuM o0pa3oM IoJydaTh JOCTYI, YIpaBisATh, WHTErPUPOBATh, OOMEHUBATHCH,
OLIEHMBaThb U CO3JaBaThb HH(POPMAIMIO C TOMOUIbI0 HHU(POBBIX YCTPOMCTB U CETEBBIX
texHojoruil. dopmMupoBanue nUPPOBON KOMIIETEHTHOCTH IpenroyiaraeT paboTy ¢ JaHHBIMU,
BJIa/ICHNE UHCTPYMEHTAMH Il KOMMYHHUKALMH.

7.4.1 JJ1IeKTPOHHO-0MOJINOTEYHbIE CUCTEMbI M 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
No 6/1 (CeteBas snexkTpoHHast OMOINOTEKA)

2. baza gaHHBIX 3JeKTpOHHBIX MHpopMannoHHbIX pecypcoB @T'BHY ITHCXB (norosop
Mo oOecrneyeHuto JocTyna K AJIeKTpOoHHBIM HHpopManmoHHbIM pecypcam PI'BHY ITHCXb
yepes TepmuHan yaanennoro poctyna (TY ®I'BHY [THCXB) ot 09.04.2024 Ne 04-YT/2024)

3. DnexTpoHHas OubimoreuHas cucrema «HanuonaneHelil 1 poBoit pecype «PyKkoHT»:
Komneknuu «ba3oBbiit MmaccuB» U «Konoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHHWe YCIyT MO0 MpeaocTaBiIeHuIo qoctymna oT 26.04.2024 No 1901/bI122)
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https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357
https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D
https://www.biblio-online.ru/book/CEEB4FD1-3B56-4B94-8EC9-D41C36422030
https://e.lanbook.ru/
https://rucont.ru/

4. 000 «AnektporHoe m3natenscTBo FOPAUTY (https://urait.ru/) (10oroBop Ha oKasaHue
YCIYT 1O TPENOCTaBICHUIO JocTyna K oOpasoBarenbHoi miatrgopme OO0 «DneKTpoHHOE
uszarenbero FOPAWT» ot 07.05.2024 Ne 6555)

5. DnexkrponHo-OmbaMoTeuHass cuctema «Bepuanckuity - (https://vernadsky-lib.ru)
(moroBop Ha 6e3BO3ME3THOE UCTIONB30BaHUE Mpon3BeaeHM OT 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «HanuonanwpHas snektporHas OuOimoreka» (https://rusneb.ru/)
(moroBop o noaxmoyeHuu k HOb u npenocrasiennn nocryna k oobexkram HOb ot 02.02.2024
Ne 101/H2b/4712-n)

7. Cornamenue O COTPYAHHYECTBE IO OKa3aHHIO OMOIMOTEYHO-MH()OPMAIMOHHBIX MU
COLIMOKYJIBTYPHBIX YCIYT MOJb30BaTeNIIM YHUBEPCUTETa U3 YKCIAa WHBAJIUAOB IO 3PEHHUIO,
CITA0OBUISIINX, WHBATHIOB IPYTMX KATETOPUW C OTPaHHMYEHHBIM JOCTYNOM K HH(poOpMammw,
JUI, MMEIONIUX TPYAHOCTH ¢ uTeHueM IutockonedatHoro Tekcra TOI'BYK «TamboBckas
obJyacTHas YHUBEpCcaabHas Hay4Hast OouboTeka HM. A.C. [Mymxuna»
(https://www.tambovlib.ru) (cornamenue o corpyauundectse ot 16.09.2021 Ne 6/m)

7.4.2. UndopManmoHHbIE CIIPABOYHBIE CHCTEMbI
1. CnpaBounast npaBoBast cucrema Koncynprantllinroc (1oroBop mocTaBku, afanTanuy U
COIPOBOXKICHUSA K3eMIUIsIpoB cucteM Koncynprantllntoc ot 28.02.2025 Ne 12413 /13900/3C).
2. DnekTpoHHBIM mepuoanueckuii crpaBouyHuk «Cucrema ['APAHT» (moroBop Ha

YCIAYTH IO conpoBoxaeHuI0 0T 28.02.2025 Ne 194-01/2025).

7.4.3. CoBpeMeHHBbIe MPO(deccHoHATIbHBbIE 0a3bl TaHHBIX

1. baza naHHBIX HOPMATUBHO-TPABOBBIX AaKTOB HH(POPMAIIOHHO-00pa30BaTEIbHON
nporpammel «Pocmeron» (morosop ot 05.09.2024 Ne 512/2024)

2. baza nannbix Hayunoii snextponHoi O6ubmmoreku eLIBRARY.RU — poccuiickumii
MH(OPMALlMOHHO-aHAJIMTUYECKUIM MOpTall B 00JIACTH HAyKH, TEXHOJOTWH, MEAMLIMHBI U
obpazosanus - https://elibrary.ru/

3. ITopran oTkpeITEIX MaHHBIX Poccuiickoit ®eneparnum - https://data.gov.ru/

4. OrtkpoiTle JaHHble denepanbHOW CcaykKObl TOCYAApCTBEHHOM CTAaTHUCTUKU -
https://rosstat.gov.ru/opendata

7.4.4. JIMLIeH3MOHHOE U CBOOOHO PacpoCTpPaHsieMoe MPOrpaMMHoOe
o0ecrieyeHue, B TOM YHCJIE 0TE4YeCTBEHHOI0 IPOM3BOACTBA

Ne HanmenoBanue Pazpabotunx HoctynHocTh Ccpuika Ha Equnbrit PexBuzuThI
3(0) (JIMIEeH3MOHHOE, | PEecTp POCCHHCKHUX TTOJTBEPK/IAIOIIETO
(mpaBooOnamate cBOOOTHO nporpamm st OBM JOKyMeHTa (TIpH
JIb) pacupoctpansiem | u BJI (mpu HammammN) HaJIMYNH)
oe)
1 | Microsoft Windows, Microsoft JIuieH3noHHOE - JTuueHsust
Office Professional Corporation ot 04.06.2015 Ne

65291651 cpoxk
JercTBusA: 6eCCpPOUHO

2 AHTHBUpYCHOE AO Jluuensuonnoe | https://reestr.digital.g | CyOnuueH3nOHHBIH
IIPOrpaMMHOE «JIabopartopus ov.ru/reestr/366574/? norosop ¢ OO0
obecrieueHne Kacniepckoro» sphrase_id=415165 «Codrekc» oT

Kaspersky Endpoint (Poccus) 09.12.2024 Ne 6/1,
Security ams OusHeca CPOK JICHCTBUS: €
09.12.2024 1o
09.12.2025
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https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

MoitOduc 000 «Hogsie JIuniensmonnoe | https://reestr.digital.g Konrpakt ¢ 000
CraHgapTHbIH - N ER IS ov.ru/reestr/301631/? «PyGHKOH»
OducHBIH TakeT TEXHOJIOTHI» sphrase_id=2698444 ot 24.04.2019 Ne

UL paboTHI C (Poccwst) 03641000008190000
JOKYMEHTaMHU 12
U TIOYTOH CPOK JEHCTBUSL:
(myoffice.ru) OeccpouHo
OducHslil makeT AO «P7» Juniensuonnoe | https://reestr.digital.g Kontpakt ¢ OO0
«P7-Ocducy ov.ru/reestr/306668/? «Codrexey
(meckTorHas BepCusi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CPOK JEHCTBUSL:
OGeccpoyHO
OmnepanroHHas OO0O "bazanst | Jluneusuonnoe | https://reestr.digital.g Kontpakt ¢ OO0
cucTeMa «AJbT cB0o0OIHOE ov.ru/reestr/303262/? «Codrexe»
Oo6pa3zoBaHue» MPOrpaMMHOE sphrase_id=4435015 ot 24.10.2023 Ne
obecreuerue" 03641000008230000
07
CpOK ACHCTBUSA:
O6eccpoyHO
IMporpammHuas AO Jluuensnonnoe | https://reestr.digital.g JIMIeH3nOHHBIN
cucTeEMA I «AHTHUIUIATHAT ov.ru/reestr/303350/? norosop ¢ AO
0OHapyKEHUS (Poccust) sphrase_id=2698186 «AHTHUILTIATAaT» OT
TEKCTOBBIX 23.05.2024 Ne 8151,
3aMMCTBOBAaHMI B CpPOK JEHCTBUSA: C
y4eOHBIX ¥ HAYYHBIX 23.05.2024 no
pabotax 22.05.2025
«Antumnaruat BY3»
(https://docs.antiplagia
us.ru)
Acrobat Reader Adobe Systems CB00OOIHO - -
- IPOCMOTP pacrpocTpaHsieMm
nokymeHToB PDF, oe
Djvu
Foxit Reader Foxit CBobozaHO - -
- IPOCMOTP Corporation pacrhpocTpassem
nokymeHToB PDF, oe
Djvu

7.4.5. Pecypcbl HHGOPMAITMOHHO-TEJIEKOMMYHUKAIMOHHOM CETH

«AHTepHeT»

CDTOwiki: 6a3a 3Hanuit o nudposoii Tpanchopmanum https://cdto.wiki/

Noabkown

http://www.physchem/chimfak.rsu.ru
http://chem.uni-dubna.ru/LearnProcess/B_Disciplines/NoOrganic_Biblio.html
http://chemfac.samsu.ru/program_OPD/neorg.htm
http://rucont.ru/

http://window.edu.ru
http://e.lanbook.com

7.4.6. HudpoBble HHCTPYMEHTHI, IPUMEHsieMble B 00pa30BaTe/IbHOM

npoiecce
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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/
http://www.physchem/chimfak.rsu.ru
http://chem.uni-dubna.ru/LearnProcess/B_Disciplines/NoOrganic_Biblio.html
http://window.edu.ru/
http://e.lanbook.com/

LMS-tnardpopma Moodle
BupryanpHas nocka Mupo: miro.com
Oo6unaunsie cepBuchl: Auaexc./luck, Oomako Mail.ru
Cepsucel onpocos: Suaekc.@opmel, MyQuiz
Cepsucel Buneocssizu: Suaexc. Tenemoct, Webinar.ru
CepBUC COBMECTHOM pabOThl Haj mpoektamu [uis Hebombimux rpymm Trello
http://www.trello.com

SouhrwnE

8. MaTepuajibHO-TEXHHMYECKOE o0ecnevyeHue TUCIUIIMHBI (MOLYJIsl)

Jis  mpoBemeHWs — 3aHATHA  HWMeeTcs — cleayiomiee  oOopymoBanue:  JKamrosm
ropu3oHTabHBle Ha Tpu oOkHA (uWHB. Ne 2101065486), HMuTepakTuBHas mocka (MHB. Ne
2101040205), Cucremnbiii xomiuiekt: mporeccop Intel Original LGA 1150, BentmisTop
Deepcool THETA 21, marepunckas miara ASUS H81M-K[1S-1150 iH, nmamsare DDR3 4 Gd,
xectkuid auck 500 Gb, xopmyc MAXcase H4403, 6ok nutanus Aerocool 350W ( unB. Ne
21013400740), IIpoekrop Viewsonic PJD6243 DLP 3200 lumens XGA 3000:1 HDMI 3D,
Habopsl 1eMOHCTpallMOHHOTO O0OpYIOBaHUS U Y4eOHO-HArIsAHBIX Tocoowit. PH-merp (wHB.
1101044686);TepmocTat ¢ oxnaautenem JIH-4 (uaB. Ne1101044760); ®OTOAIEKTPOKOIOPUMETP
(uuB. Nel1101044671); Lentpudyra nmadoparopnast (uuB. Nel101044720); Llkad BBITSKHOM
(uHB. Nel101061403), bans BOJIsTHAS nabopaTopHas (uHB.
Ne1101044756),Dotosnekrpokonopumerp  (uaB.  Ne  1101044666), PH-merp  (uHB.
Ne1101044689),. lllkad BeiTsKHOM (MHB. Nel1101061403), KomneioTep B cocTaBe: Mmpoieccop
Intel 775 Core Duio E440, monutop 19" Acer (maB. Ne 2101045116, 2101045113).

KommbrorepHas TexHuka mnojkitoueHa K cetd «MHTepHeT» M obecriedeHa JOCTYIIOM B
OUOC yHuBepcurera.

Pabouast mporpamMMa AHCHMILTUHBI «XUMHUS» COCTABJIICHA B COOTBETCTBUU C TPEOOBAHHSIMU
®I'OC BO mno nanpasnenuto noarotoBku 35.03.06 ArpounxeHepus (ypoBeHb OakaiaBpuaTta),
yrBepxaeH 23.08.2017 Ne 813.

ABTop(bl): cTapmuii npenogasarens Kadeapsl O6uonornu u  xumuu lllenkoBHukoa H.B. u
cTapumii mpenojasarenb Kageapsl 6uonsoruu u xumuu Tapacosa C.B.
Penensent(s): C.B. ConoBbeB JTOKTOP CENbCKOXO3SHCTBEHHBIX HayK, AOLEHT Kadeapsl
TPAHCHOPTHO-TEXHOJIOTUIECKUX MAIIHH U OCHOB KOHCTPYHUPOBAHHS
[Iporpamma paccmoTpeHa Ha 3aceqanuu Kadeapbl OMOIOTUM U XUMUH, TPOTOKOI Ne 9 oT
15 ampens 2019 r.
[Tporpamma paccMOTpeHa Ha 3acelaHUM y4eOHO-METOAMYECKOW KOMHUCCHU WH)KEHEPHOTO
uHctutyra ®I'BOY BO Muuypunckuii ['AY, nporokon Ne 9 ot 22 ampens 2019r.
[Iporpamma yTBep)KA€Ha Ha 3acelaHUM y4eOHO-METOTUYECKOTO COBETAa YHHBEPCHUTETA
npotokois Ne 8 ot 25 anpens 2019r.

ITporpamma nepepaboTtaHa 1 J0HOJIHEHA B cooTBeTcTBUHU ¢ TpeboBanusmMu OI'OC BO.
[Iporpamma paccmoTpeHa Ha 3acemanuu  Kadeapsl ATpPOXHMHH, TIOYBOBEACHHUS U
arposkosioruy, mpotokon Ne 7 ot 10 mapra 2020 r.
[TporpaMmma paccMOTpeHa Ha 3acelaHuu y4eOHO-METOJNYECKOW KOMHCCHUU HWHKEHEPHOTO
uHctutyta ®I'bOY BO Muuypunckuii I'AY, nporokos Ne 9 ot 13 anpens 2020r.
[IporpamMma yTBep:kJeHa Ha 3acelaHud Y4eOHO-METOJMYECKOI0 COBETa YHHUBEpPCUTETa
npotokoi Ne 8 ot 23 anpens 2020 r.

[IporpamMma nepepaboTaHa u JOMOTHEHA B COOTBETCTBUH ¢ TpeboBanusimu GI'OC BO.
[Iporpamma paccmoTrpeHa Ha 3acemanuu Kadeapsl ATpPOXUMHH, TIOYBOBEICHUS W

arpoaskosoruu, nporokon Ne 8 or 5 anpens 2021r
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[TporpamMmmMa paccMOTpeHa Ha 3acelaHUU y4eOHO-METOIUYECKOW KOMHCCHUU WHKEHEPHOTO
nactutyra ®I'bOY BO Muuypunckuii 'AY, nporokon Ne 9 ot 5 anpens 2021r.

[IporpamMa yTBep:kIeHa Ha 3acelaHUM y4eOHO-METOIMUYECKOTO COBETa YHUBEPCUTETA
npoTokoia Ne 8 ot 22 anpens 2021 r.

[Iporpamma nepepaboTaHa U JA0MOIHEHA B COOTBETCTBHH ¢ TpeboBaHusimu OI'OC BO.

[IporpamMmma paccMoTpeHa Ha 3acelaHuu Kadeapbl arpOXWMHU, IOYBOBEACHHUS H
arposkosioruu, mpotokoi Ne 8 ot 14 mapra 2022 r.

[Tporpamma paccMOTpeHa Ha 3acelaHuM Y4eOHO-METOAMYECKONH KOMUCCUU MH)KEHEPHOTO
uHctutryra ®I'6OY BO Muuypunckuii 'AY, nporokon Ne 7 ot 14 anpens 2022 r.

[Iporpamma yTBep:k/ieHa Ha 3acelaHUM y4eOHO-METOAMYECKOTO COBETa YHHBEPCHUTETA
npotokoi Ne 8 ot 21 anpens 2022 r.

IIporpamma paccMoTpeHa Ha 3aceJaHMM Kadeapbl arpoOXMMHUM, IIOYBOBEACHMS U
arposkosioruu, npotokoa Ne 9 ot 6 uronst 2023 r.

IIporpamma paccMOTpeHa Ha 3acelaHuM y4eOHO-MEeTOANYECKONH KOMUCCUU MHKEHEPHOTO
uHctutyta ®I'6OY BO Muuypunckuii I'AY, nporokos Ne 10 ot 19 urons 2023 r.

IIporpamma yTBepxk/ieHa Ha 3acellaHUM y4eOHO-METOAMUYECKOI'O COBETa YHHBEPCUTETA
npotokoi Ne 10 ot 22 utons 2023 r.

[lporpamma paccMoTpeHa Ha 3aceJaHud Kadeapsl arpoXMMHHM, IIOYBOBEACHUS W
arposkosoruu, mpotokoa Ne 11 ot 13 mas 2024 r.

[Tporpamma paccMOTpeHa Ha 3aceaHuH YueOHO-METOINYECKOH KOMUCCHU MHKEHEPHOTO
unctutyra ®I'BOY BO Muuypunckuii ['AY, nporokon Ne 9 ot 20mas 2024 r.

[Tporpamma yTBeprkaeHa Ha 3acelaHUH Y4eOHO-METOIMYECKOTO COBETa YHHBEPCHUTETa
npotokost Ne 9 ot 23 mast 2024 .

[Iporpamma paccmMoTpeHa Ha 3aceqaHud Kadeapbl arpoXUMHH, TOYBOBEICHUS W
arpo3kojoruu u, npotokoi Ne 9 or 1 anpens 2025 r.

[TporpaMma paccMOTpeHa Ha 3acelaHuU y4eOHO-METONYECKOW KOMHCCHUU HWHKEHEPHOTO
uncturyra ®I'bOY BO Muuypunckuit 'AY, nporokon Ne 8 ot 14 anpens 2025 r.

[IporpamMma yTBepkJeHa Ha 3acellaHuU Y4eOHO-METOAMYECKOIO COBETa YHUBEPCHUTETA
npotokoi Ne 8 ot 23 anpens 2025 r.

OpI/IFI/IHaJ'I JAOKYMCHTA XpaHUTCH HaA Ka(benpe ArpOMHKCHCPUU U IJICKTPOIHCPICTUKHA
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