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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 IMCHUIJIMHBI B CTPYKTYpPe 00pa3oBaTeibHOM MPOorpaMmbl
Hucnurmnuna «XuMus» npeacrasiser codor quciumauny 6imoka 1 51.0.07
JUis OCBOCHHSI JUCUHUIUIMHBI «XUMHS» OO0yJaronyecss HWCIONb3YIOT 3HAHUS, YMEHUS,
HaBBIKH, CPOPMHUPOBAHHBIC B XOJI€ H3yYCHUS JUCIUIUINH «MaTeMaTHKa.

JAucuunimza

MOCIEAYIOUUX JTUCIUILINH

«XUMHUL»

SBJIAETCSI OCHOBOIIOJATAIOIEN JUIA
«COMpOTUBJICHUE MaTEPUAIOBY,
TCXHOJIOTHUA KOHCT’pyKI_II/IOHHI)IX MaTCpI/IaJIOB)), ((BI/IOJIOFI/UI C OCHOBaAMH >KOJIOTHUH.

YCIICIIHOTO OCBOCHHA
«MaTepI/IaJIOBeI[eHI/IC n

3. [lnanupyemble pe3y/ibTaThbl 00y4YeHHS N0 TUCHMUILINHE, COOTHECEHHbIE
¢ INIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHHUS 00Pa30BaTeJIbHON MPOrPaMMbI

OcBoeHHE TUCIUIUIMHBI (MOJTyJIs1) HAPaBICHO HA (POPMUPOBAHNUE KOMITCTCHITHI:
obmenpodecCHoOHATbHBIX
OIIK-1. CrnocobeH pemarh THIOBBIE 3amadd Mpo(ecCHOHANBHON AeATeTbHOCTH Ha
OCHOBE 3HAHMI OCHOBHBIX 3aKOHOB MAaTE€MaTHUYECKUX W €CTECTBEHHBIX HAYK C MPUMEHEHUEM
WH()OPMAIITMOHHO-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 moxer | Cirabo Xoporiro Ycnenrao
Criocoben Hcnonb3yer | UCMONB30BaTh | HUCIOJB3YET UCIIOJB3YEeT UCTIOJb3YyeT
pemarb OCHOBHBIE OCHOBHBIE OCHOBHEIE OCHOBHEIE OCHOBHEIC
TUIIOBbIE 3aKOHBI 3aKOHBI 3aKOHBI 3aKOHBI 3aKOHBI
3a7aqu €CTECTBEHHOH | €CTECTBEHHOH | €CTECTBEHHOH | €CTECTBEHHOH | €CTECTBEHHOH
npodeccuoHa | ay4HbIX ay4YHBIX ay4YHBIX ay4YHBIX ay4YHBIX
JTHHOU TVICTIATUTAH JVCTIATUTHH TVCTIATUTAH TVCTIATUTAH TUCIIUTUTAH
NEeSITeAbHOCT | JUI PELICHUs | IS PEeLICHUs | A7 peIleHUs | Ui pelieHHs | [UIs pelieHus
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
MaTeMaTU4yec | HalpaBJIEHHO | HAMPaBJICHHO | HANPABJICHHO | HANpaBJICHHO | HAIpaBJIECHHO
KHX U | CTBIO CTBIO CTBIO CTBIO CTBIO
ecTecTBeHHBI | mpodeccrona | nmpodeccuona | mpodeccrona | mpodeccroHa | mpodeccuona
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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 (,
- TCOPCTUUCCKHUEC OCHOBBI 3aBUCUMOCTU CBOMCTB BCIHICCTB 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.

YMmeTs:

- Oe3omacHO o0palaThCcsi C paCTBOPAMU U CHIITyYUMU BEIIECTBAMU;

- I0JIb30BAThCA MPOCTEHIINM XMMUYECKUM 000PYAOBAHUEM U TIOCY10M;

- BBIpaXKaTh COCTaB BEIIECTB XUMUYECKUMH (POpMyIamu;

- pemaTh TUMOBBIE 337a4l MPOPECCHOHATBFHON IEITENTFHOCTH HA OCHOBE 3HAHWN OCHOBHBIX
3aKOHOB MAaTEMAaTHMYECKMX U €CTECTBEHHBIX HayK C NpPUMEHEHHEeM HWH(OPMAIUMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTUHI

- IPOBOJMTH U OLIEHUBATh PE3YyIbTaThl U3MEPEHUN

- BBIpaXkKaTh 3aKOHOMEPHBIE ITPEBPALICHUS BEIIECTB C TOMOIIBI0 YPABHEHUI XUMHYECKUX

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. MaTpuuna cooTHeceHUsI TeM/pa3/1ejioB Y4eOHOH TUCHMILIHHBI (MO/1YJIs)
U (hopMHUpPYeMBbIX B HUX 001IeNPO(decCHOHATBHBIX KOMIIETCHIUI

KOMIIETEHIINH

OOmmiee Koi-

Paznensl, TeMBI JUCITUTUIHHEL BO
OIIK-1 KOMIIETEHIIN

"
Beenenne. OCHOBHBIE IOHATHS U 3aKOHBI XUMHUH. N 1
OCHOBHEBIE KJI1aCChI BEIIIECTB. KwncnoTHO-0CHOBHBIE + 1
CBOICTBA BEIIECTB.
XUMHUYECKUE CHUCTEMBI: paCTBOPBI, JUCIEPCHBIE CHUCTEMBI, + 1
AJIEKTPOXUMHUUYECKHE CHCTEMbI. KOJUIOMTHBIE CHCTEMBI.
DNeKTpoNnuTHYECKas Auccounanus. I uaponms. + 1
XuUMHYecKasi TEpMOJIMHAMHUKA U KHHETHKA. + 1
OKMCIINTEIFHO-BOCCTAaHOBUTEIbHEIE CBOMCTBA BEILIECTB. + 1
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Crpoenue aTOMOB. Xumust u NepuoInuecKas + 1
CHCTEMA JIEMEHTOB.

XuMuYeckas CBSI3b U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL. + 1
KomMiuiekcHble (KOOpAMHALMOHHBIE) COEIUHEHNUS. + 1
OO6mas xapakrtepuctuka MeTauioB. CriaBbl. 3HAYCHHUE IS + 1
CEJIbCKOI'0 XO3sIHCTBA.

DIEKTPOXUMHUECKUE CUCTEMBI. Kopposus + 1
METAJUIOB. AKKYMYJISITOPBL. Y CTPOMCTBO M MPUHIUT pabOTHI.

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

I'naBHbIE nepexoaHble MeTauibl. CEMENCTBO Kele3a. + 1
Xumudeckas HACHTHUDUKAIIS + 1
Opranuyeckne BeUIECTBA U UX OCOOCHHOCTH. 3HAYCHHE B C/X. + 1
[TonuMepsl U oauromepsl. XuMUsl TOJTUMEPHBIX MaTEpUaJIOB.

4. CTpyKTYypa H coepKaHue JUCHUILIUHBI (MOIYJIs)
OO61mas TpyA0eMKOCTh AUCLIUILIUHBI COCTABISET 4 3a4eTHBIX euHUIlB 144 akaj. 4acos.

4.1. O0beM IMCUMILIUHBI U BUAbI Y4e0HO padoThI

KomnuecTBo yacos
N 110 OYHOM M I YHOU M
B sanstuii 0 OuHOU (opme 0 3a04HOH (opMme
oOyueHus oOyueHus
(1 cemectp) 1 kypc

OO61ast TpyA0eMKOCTh TUCIUTUTMHBI 108 108
KonraktHass paborta oOyuarommxcs ¢
npernojaBaTesieM, T.4.
AynuTOpHBIE 3aHATHS, U3 HUX 32 16

JIEKINH 16 6
JlaGopaTopHbIe 3aHATHS 16 10
CamocrosrenbHas pabora 40 83
[IpopaboTka yuebHOro Mmartepuana o
IUCUUIUIAHE  (KOHCIEKTOB  JICKITUH, 20 45
y4eOHMKOB,  MaTepuajoB  CETEBBIX
pecypcoB)
Brimonnenue WHAUBUIYaIbHBIX 5 23
3aIaHUI
IloaroTroBka K TECTUPOBAHUIO 15 15
KoHnTpounb 36 9
By uToroBOr0 KOHTPOJIS 9K3aMeH 9K3aMeH

4.2. Jleknun
dopmupyembie
O0beM B yacax PMHPY
KOMIIETSHIINH
Ne Paznen nucuuminHb! (MOAYISI), TEMBI JIEKITHI OvHast 3a049Has
dhopma dopma
o0yyeHusi | oOydeHus




1 BBenenne. OcHOBHBIE MOHATHUSA U 3aKOHEBI XUMUH. 1 1 OIIK-1
2 | OcHOBHBIE Kiacchl BemiecTB. KHCIOTHO- 1 1 OIIK-1
OCHOBHBIE CBOMCTBA BEUIECTB.
3 | XuMuHuecKkre CHCTEMBI: PACTBOPHI, 1 1 OIIK-1
JIMCTIEPCHBIE CHCTEMBI, JJICKTPOXUMHIECCKUE
cuctembl. KommonHbie CHCTEMBI.
4 DJIEeKTPOIUTHYECCKAS TUCCOIUAITHS. | HIpOITH3. 1 0,25 OIIK-1
5 | Xumunueckas TEPMOTUHAMHUKA ¥ KHHCTHKA. 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
NEePHOIMYECKAs CHUCTEMa JJICMEHTOB.
8 | XuMuueckast CBSI3b M IPOCTPAHCTBEHHOE 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'maBHBIEC IEpexogHBIE MeTaLTbl. CeMenCTBO Kele3a. 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
MOJIMMEPHBIX MaTEPHAITOB.
4.3. IlpakTHyecKue 3aHITHS He MPeTyCMOTPEeHbI
4.4. JlJaGopaTopHbie padoThl
dopmupye
O0ObeM B yacax MEIE
3 O4HasdA naboparopHoe
paszena HaunMeHoBaHMe 3aHATHS (bopma 3a04Has patop nu
op dopma obopynoBanue
(TeMbr) 06 P
YUEHU
B o0OyueHus
1 OKCIEPUMEHTAIBHOE 2 1 ycranoBka s | OINIK-1
ONpEACIICHUE MOJISIPHON ONpEACIICHUS
MaccChl SKBUBAJICHTA MOJISIPHOM
HEU3BECTHOI'O METaJlIA. Macchl
SKBHUBAJICHTA
MeTalia,




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

IIpurorosnenue 1 MEpHBII OIIK-1
pPacTBOpOB 33JaHHOMN UIHH]IP Ha
KOHIIEHTpaIuU 250Mi1; CKIISTHKHA
c TOTOBBIMU
pacTBopamu
cynb(ara
aAMMOHHSI.
DKCcrepuMEHTAIbHOE 1 Xum.mocyna, OIIK-1
MOJIy4YeHue XUM.pEaKTUBbI
KOJUIOUHBIX
pacTBOpPOB.
Koarymsiuust 3omei.
DKCNEePUMEHTAIBHOE U3yUEHUE 1 Xum.nocyna, OIIK-1
rpouecca 3JIEKTPOIUTHYECKON 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
peaxkuu.
OKCIEpUMEHTAIBHOE U3yUYEHHE 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 XHUMHYECKOH

XUM.pCAKTUBLI




HJIeHTU(DUKAITNH.
DKCIIEpUMEHTAIbHOE U3yUEHHE
porecca KOppO3uu METAILJIOB.

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

A u A rpynm, menu u
IIMHKA.

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

12 DKCNEPUMEHTAIILHOE U3yUeHUE 0,5 Xum.nocyna, OIIK-1
CBOICTB DJIEMEHTOB CEMENCTBA XUM.PCAKTUBBI
)Kenesa

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

4.5. CamocrosiTesqibHasi padoTa 00y4aromuxcs

Bun camocrosTenpHON

O0BeM 4acoB

Paznen mucuurivab! (TeMa) paGoTHI oumtas dopara 3209HAas
oOy4deHus bopma
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
(KOHCIIEKTOB JIEKIIH, 1 3
OCHOBHBIE  KJIACCBHI y4eOHUKOB, MaTepHAIOB
BEIIECTB. 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)
CHCTCMEL. Beinonnenue 1 9
Kommonaneie WHIUBUIYAIbHBIX 3aJaHUI
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CHUCTCMBEI.

IToaroroBka kK TECTUPOBAHUIO

0,5

DNeKTpONUTHYECKAs
mucconmanus. ['uaponus.

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

Brinonnenue
WHIUBUYAJIbHBIX 3aJJaHUI

HO,Z[FOTOBKa K TCCTUPOBAHUIO

0,5

XumMuueckas TCpMOAUMHAMHKA
1 KMHCTHUKA.

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

Brinmonnenue
VHJIMBUYQJIbHBIX 3aJaHUI

IToaroroBka k TCCTHUPOBAHUIO

0,5

OKHUCIIUTETBHO-
BOCCTAaHOBUTEIILHBIE
CBOICTBA BEIIECTB.

[IpopaboTka yuebHOrO
MaTepuala 1o JUCIUILIIHE
(KOHCTIIEKTOB JIEKIIHH,
y4eOHUKOB, MaTEPUAIIOB
CETEBBIX PECYPCOB)

Brinonnenue
VHJIMBU1YaJIbHBIX 3aJIaHUN

IToaroToBka K TECTHPOBAHUIO

0,5

Crpoenue aromMoB. XHUMHS
" TIePHOTMICCKAs
CHCTEMa HJIEMEHTOB.

IIpopaboTka yueGHOTrO
Marepuaa 1o JUCIUTLUINHE
(KOHCTIEKTOB JICKIIUH,
y4e€OHUKOB, MaTepHaioB
CETEBBIX PECYpPCOB)

Brinonnenue
VHIMBUYaJIbHBIX 3aJaHUI

IloaroToBka k TCCTUPOBAHHIO

0,5

XuMuueckasi CBA3b U
IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKY.

[IpopaboTka yuedHoro
MaTepuasa 1o AUCIUILIIHE
(KOHCTIEKTOB JISKITHH,
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

IToaroroBka Kk TECTUPOBAHUIO

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

[IpopaboTka yueOHOTO
MaTepuana 1o JUCIUTLIIINHE
(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 JICKIIHIA,
y4eOHUKOB, MaTEpUAJIOB
CETEBBIX PECYpPCOB)

Brinonnenue
VHJIMBU1YaJIbHBIX 3aJIaHUN

[ToaroToBka K TECTHPOBAHUIO

0,5

Metamns! | A, HHA u 1A
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'naBHBIE MEPEXOAHLIC

meTauibl. CeMeNCTBO XKelesa.

IIpopaboTka yueGHOTrO
Marepuaa 1o JUCIUTLIHHE
(KOHCTIEKTOB JIEKIIUH,
y4eOHUKOB, MaTepuajoB
CETEBBIX PECYpPCOB)

Brinonnenue
VHIMBUYAJIbHBIX 3aJaHUI

IToaroToBka K TECTHPOBAHUIO

0,5

XuMuueckast
UJIEeHTU(DUKAIHS.

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

Brinmonnenue
VHIUBUYAIbHBIX 3aJIaHUI

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

Htoro

35

83

[TepeyeHr METOAMYECKOTO OOCCTICUCHHS ISl CAMOCTOSITEIHBHOW PAaOOTHI MO AWCIUILUIMHE
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(MoayIH0):
1. Cumbupckux E.C. Metoaudeckue yka3aHus MO BBITIOJIHEHHIO CAMOCTOSTEIBHONW pabOTHI 110
JTUCHUITTUHE «XUMUS» JUIsl MHKEHEPHBIX CllelralibHOCTEeH. — 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

[Ipeamer uzydenus: XuMuu. ATOMHO-MOJIEKYJISIpHOE yueHue. [IoHSATUSA «3JIeMEHT, aToM,
MOJIEKYJIa, IPOCTOE M CIIOKHOE BEIIEeCTBA, MOJIb, MOJIIPHAsl Macca U MOJISIPHBIN 00beM». 3aKoH
COXpaHEHHUSI MAcChl M JHEPTUU. 3aKOH IMOCTOSHCTBA COCTaBa: NAIbTOHUIBI U OCPTOJIIHIBL.
3akoH ABoraipo. DKBUBAJIEHT. 3aKOH SKBUBAJIEHTOB. BaJ€HTHOCTH.

Ponbp xumMuM B TEXHUKE U CEIbCKOM XO3SIHCTBE.

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

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

Kucnorsl. Knaccuduxanms. [loxydenue u cBoiicTsa.

OcnoBanus. [Tonyuenue u cBoiictBa. AMGOTEepHBIE THAPOKCUIBI.

Comu. IlomyueHnue u cBOMCTBA.

3. XuMHYeCKHe CHCTeMbI: PACTBOPbI, JUCIHEPCHBbIE CHCTEMbI, JJIEKTPOXUMHYECKHE
cucrembl. Kosionanbie cucTeMsl.

Omnpenenenue u kinaccuuKaiys pacTBOpPoB. PacTBOpbI HEINEKTPOIUTOB U SIIEKTPOIUTOB.
[Ipupoaa MeXMOJIEKYJIPHBIX CHII B pacTBOpax. PacTBopuMoOCTh BellecTB. BiusHue pa3nnuHbIx
(bakTOpoB Ha PacCTBOPUMOCTH BellecTB. 3akoHbl Payns, Baut-I'odda. Tennossie a3 dexTsl mpu
pacTBopeHUH. OHTanbnusA. OHTponus. CrnocoObl BBIpaXKEHMsI COCTaBa pacTBOPOB. ['uapaThl.
Kpucrannoruapatsl. ConbBarbl. 3HaU€HHE PACTBOPOB B XUMHH U OMOJIOTHH. AHTU(DPHU3BI.

Konnounueie cucremsl. JlucnmepcHOCTs W aucriepcHble cuctembl. Knaccuduxarus
KOJUIOUJHBIX CHCTeM. 301M M Tenu. Muuenna u ee crpoenue. llomyueHne KOJIIOMIHBIX
pacTBOpPOB. YCTOWYMBOCTh KOJUIOMIHBIX CHCTEM, OINTHYECKHE U JJICKTPUYECKHE CBOMCTBA.
MeToabl OTy4eHUS U pa3pyLUIEHUsI KOJUIOUIHBIX CUCTEM.

Komnnouner B mpupoaHbix cuctemMax. PacTBopbl moaumMepos.

4. DaekrpoiuTHyeckas aucconuauus. mapoams. MexaHu3M 3JIEKTPOITUTUYECKOU
JUCCOIMAIIMN. DJEKTPOJIUTHI U HEINEKTpoJuThl. CBoiicTBa MOHOB. CTeNeHb M KOHCTaHTa
nuccormanuu. CunpHble u  cnaOble  anekTpoiuTbl. Monuble peakiuu. [lpousBeneHue
PacTBOPUMOCTH.

Hucconmanus Boabl. MoHHoe mpousBenenue Bonabl. Bomopoassiii moxazatens (pH) u
TUAPOKCHIbHBIN TTOKa3zaTenbs pOH.

Iuaponu3. O6mme momokenus. KoHcTaHTa W cTemeHb TUAPOIN3a. [ MAPOIU3 COJIEH.
CwmelnieHrie paBHOBECHS THIPOJIN3a.

5. XuMHYyecKkasi TepMOIMHAMUKA U KMHETHKA.

['oMoreHHbIe U reTeporeHHble XUuMuyeckue npoueccbl. CKOpOCTh U MEXaHU3M PEaKLUi.
3aK0H ACUCTBYIOIIMX MAacC, KOHCTAaHTAa CKOPOCTH, KHHETUYECKUE YPABHEHUS, TTOPSIIOK PEAKIIHH.
DHeprusi akTUBalMU. Y paBHEHUE AppeHuyca.

3aBUCHMOCTh CKOPOCTH PEAKIIMU OT Pa3nuvHbIX (pakTopoB. Karamms W KaTaam3aTopsbl.
OOpatuMbie 1 HEOOpAaTUMbIE XUMHUUYECKHE PEAKIIUU. XUMUYECKOEe PAaBHOBECHE U YCIIOBHUS €ro
cmemenusd. [Tpunnun Jle-lllarense. TemnoBoit 3ppexT XuMUIECKOM peakuuu.

6. OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA BelIeCTB

CymHocTtb OKHCIUTENbHO-BOCCTAHOBUTENBHBIX peakiuii. Oxkucnurenu u
BoccTaHOBUTENU. COCTaBIE€HNE YPaBHEHUH OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil. Mx
TUTBL. BrusiHue pa3nudabix GakToOpoB HA X0 OKHCIUTEIBHO-BOCCTAHOBUTEILHBIX PEAKITUH.
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OnexTpoxumuueckue npoueccsl. Koppo3us wmeramioB. Ilpeamer 3IeKTpOXUMHH.
DIEKTPOXUMHUYECKAs CUCTEMA. XUMUS KOHCTPYKLIMOHHBIX JIEKTPOTEXHUYECKMX MaTCPUAJIOB:
AJIEKTPONPOBOJIHUKOB, MAarHUTONPOBOJASIIUX CILJIaBOB, M30JATOPOB, IOJIYIPOBOAHHUKOB.
BnusiHue npumeceil Ha 3JIEKTPOTEXHUYECKHE CBOMCTBA IPOBOAHMKOB TOKa. Kepammyeckue n
NOJMMEpHbIE  M30JSIIMOHHBIE — Martepuanbl.  llomynpoBoguuku.  IlpuHiumsr  pa®oThl
JNEKTPOXUMHUYECKUX TaTYUKOB.

Pan crangapTHBIX 3JEKTPOAHBIX MOTEHLUAIOB. DJIEKTPObl. I'aJbBaHUUYECKUM 3JIEMEHT.
OneKTpoKMHeTHYeCKUE sABICHUS. DU3NKO-XUMUYECKasi MEXaHUKA TBEPABIX TEJl U AUCIEPCHBIX
CTPYKTYp. OJIEKTPOJM3 M €ro 3Hau€HUe B IPOMBILUIEHHOCTH. OJIEKTPOXUMHUYECKas
nossipusanus. [lepenanpsbkenune. XUMUYECKHE HCTOYHUKHN TOKA. AKKYMYJISITOPBL. Y CTPOMCTBO
U IpUHIHUI paboThl. Koppo3us MeTanioB u crnocoOsl 00pb0bI C HEl.

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
MIOTypOBHEH 3JEKTPOHAMHU. DIIEKTPOHHBIE PopMyIbl. CeMeiCTBa XMMUYECKHUX 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. Xumuyeckasi CcBSI3b M MNPOCTPAHCTBEHHOe  cTpoeHHe MoJeKyd. CyIHOCTb
XUMHUYECKOHN CBSI3U. THUIIBI XUMUUYECKOM CBA3U. XapaKTEPUCTUKU KOBAJICHTHOW CBSI3U: DHEPIUS,
HaIpPaBJIEHHOCTb, HACHIIIAEMOCTb, MOJIIPHOCTb, AUMOIbHBIA MOMEHT, JUIMHA, BaJICHTHBIN YIOJl.
BanenTHoCTh U cTeneHb okucienus. [ népuausanus aToMHbIX opOuTaneil. MexmonekynspHble
CBA3M. XHMMMUECKas CBSI3b U MEXMOJIEKYJISIPHbIE B3aUMOJIEHCTBUS B IOJYIPOBOAHHUKAX,
JUDJIEKTPUKAX.

9. KommuiekcHble (KOOPAMHALMOHHBIE) COeTHHEHMSI.

Crpoenne u xnaccuduxauus. Homenknarypa. Koopaunamumonnas teopus Bephepa.
[Tpupona XUMHYECKOH CBA3M B KOMIUIEKCHBIX COEIMHEHHUsAX. Jluccoumanus KOMIUIEKCOB B
pactBope. KOHCTaHTBI HECTOMKOCTH KOMIUIEKCOB. KOMIUIEKCHI ¢ OPraHMYECKUMU JIMTAHIAMHU.
3HaueHUe KOMIUIEKCHBIX COETMHEHUI B MAllIMHOCTPOECHUHU U B CEJILCKOM X031 CTBE.

10. O6mas xapakrepucTuka MeTaq10B. CruiaBpl. 3HaueHHe /ISl CeJIbCKOIO
X03s¥iCcTBA.

Mertannuueckue 3J€MEHTHl M BellecTBa. llojokeHuMe B NEPUOIUYECKON CHUCTEME.
OnexkTpoHHOEe cTpoeHue. Merammueckas cBsizb. Kiaccudukauus meramioB. dusnueckue
cBoiicTBa. CiocoObI MOTY4YEHUSI 1 XUMHUYECKUE CBOICTBA.

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

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

[IpenMer 31eKTpOXUMHH. DIEKTPOXUMUYECKas cucTeMa. Pl cTaHAapTHBIX 3JEKTPOIHBIX
MOTEHIMATIOB. DJIeKTpoibl. ['anpBaHnnyeckuii anemeHT. Koppo3us MetanioB u crnocoObl 60phObI
¢ Hel. DnexTpoxumuueckas nosnspuzanus. [lepenanpsrxenne. XuMU4YecKre HCTOYHUKU TOKA.
AKKYMYJIATOPBI.

12. Meranasl A, 1A u 1A rpynn. XKecTkocTh BoJbI U €1I0COOBI €e YCTPAHEHMSI.

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

OOmast xapakrepuctuka 3iaemMeHToB |lIA - rpynmel u rnaBHoM moarpynnsl. Kambiui,
CTpoeHHe aTroma, (pu3udeckue M Xumuueckue cBoicTBa. CoeIUHEHUS KalblMs B NPUPOJE.
JKecTKkocTh BOJIBI M CITIOCOOBI €€ YCTpaHEHHUS.

O6mias xapaktepuctuka snemeHToB IIIA - m\rpynnel. Amomunuii. dusnueckue u
XUMHUYECKHE CBOMcTBAa. AM(OTEpHOCTh COeMHEHNH antoMuHuA. [IpuMeHeHne altOMUHUS U €T0
COCMHEHU . AJTIOMOTEPMHSL.

13. I'naBHbIe nepexoaHble MeTaLTbl. CeMelicTBO KeJie3a.
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Oo6mas xapakrepuctrka OcoOeHHOCTH (TIepeMeHHasi CTENeHb OKHCIEHUS, 00pa30oBaHHE
KOMIUIEKCHBIX COeTUHEHHI). XpOoM, MapraHel, Meb, IUHK, cepedpo, PTYTh U UX COCAMHEHHUS.
XUMUYECKHE CBOMCTBA W IpuMeHeHue. Banaguii. Ero criaBel B HMHCTPYMEHTAJIbHOM
IIPOU3BOJCTBE, MAILIMHOCTPOCHUH.

KoHcTpyKIIMOHHBIE ~ MaTepHallbl W HMX [PUMEHEHHE B  CEIbCKOM  XO3SHUCTBE.
B3aumopeiicTBe KOHCTPYKIIMOHHBIX MAaTepUalOB C.X. MallMH U  00O0pyIOBaHUS c
OKpY’KaloIIel Cpeo 1 CpeCcTBaMU HHTEHCU(UKAIIMHA TTPOU3BO/ICTBA.

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, MailKe METaUIOB, IMPU TEPMOXUMUYECKOM U
3JIEKTPOXUMHYECKOM BOCCTAHOBJIICHHMM U PEMOHTE JAETAJIel, NMPU XUMHUYECKOM YIPOUHEHUH
MOBEPXHOCTEN TPYIUIUXCS JAETaNIeh: IEMEHTAIINH, a30TUPOBAHUU, METAIU3AIUH.

14. XumMunyeckas naeHTuGUKAIUA.

KauectBennsiii anayms. L{enw u MeTo1bl. AHATUTHYECKAS KIIACCH(PUKAIINS HOHOB.

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

15. Opranuyeckue BellecTBa M MX 0c00eHHOCTU. 3HauyeHue B c¢/X. Iloammepbl n
0JIMroMepbl. XUMHS NMOJMMEPHBIX MATEPHAJIOB.

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

YrieBogopoasl M HMX TPOU3BOJHBIC. ['a3000pa3HOe, JXKHUIKOE W TBEPIOE TOILIUBO.
OcHOBHBIE MPUHLUIB TepepaboTku HedTH, yras, cinaHneB B TtommBa st JIBC,
HYHEPrOyCTaHOBOK, B CMa304YHbIC MAaTEPUAIIBI U JP.

XUMHUsL CMa30YHBIX MaTepHUagoB. AHTHUKOPPO3HMOHHBIE JI00ABKM K CMAa3bIBAIOIINM
MmatepuanaMm. @Dusuko-xumuyeckue Bompockl npumeHeHus I'CM B c.X. TpOU3BOJCTBE.
OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE TPOLECChl IMPU TOPEHUU, MOJIMMEPU3ALUOHHBIE U
JECTPYKTUBHBIE ITpoliecchl pu xpanenuu ['CM.

[Monumepuzanus n konaeHcanus. CTpoeHre U CBOICTBA MOJUMEPOB. TepMOpeakTUBHbBIE
U TepMoIUTacTUYHbIe MaTepuaibl. Kien. 30ms11noHHbIE MOTUMEPHBIE MaTepUAaIbI.

5. O6pa3oBarejibHbIE TEXHOJIOTHHU

Bup yueoHoii pa6oThl Oo0pa3oBare/ibHbIE TEXHOJIOTHHU
ONEeKTPOHHBIE  MaTepHalbl, HCIOJIE30BAHUE
Jlexunn MYJIbTUMEAUNHBIX  CPEACTB,  Pa3IaTOYHBIN
MaTepual
JlenoBble U pOJIEBBIX UTPHI, Pa300P KOHKPETHBIX
JIaGopaTopHble 3aHATHA YIPaBICHUYECKUX  CUTyallUl, TECTHPOBAHHUE,

KEHCHI, BBINOJHEHHE TPYIIIOBBIX ayAUTOPHBIX
3a/1aHN, MHIUBUYAJIbHBIEC JOKJIAIbl

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

6. OneHo4YHbIE CpPeACTBA JUCUMILIUHBI (MOYJIs1)
6.1. lacnopT ()oHIA OLIEHOYHBIX CPEICTB MO TUCHUILTHHE «XHMHUD)

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 s 4
JK3aMeHa
OIIK-1 TecroBbie
OCHOBHBIC ~ KJIacChl  BEIIECTB. 3a7aHus 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. Komutonneie Bomnpocsr s 4
CHCTEMBI. JK3aMeHa
OIIK-1 TecToBbIe
3a/laHus 6
4 DJIEKTPOIMTHYECKAS TUCCOLIUALIHS. Pedepar 4
I'upponus.
Bomnpocsr s 4
JK3aMeHa
OIIK-1 TecroBbie
3aaHus 6
5 XuMH4ecKast TePMOTUHAMHKA Pedpepar 4
KHUHETHKA.
Bompocsr mist 4
JK3aMeHa
OIlK-1 TecToBbIE
3aJlaHus 6
OKHCIIUTENBHO-BOCCTAHOBUTEILHBIE
6 . Pedepar 4
CBOMCTBA BEILECTB.
Bomnpocsr s 4
JK3aMeHa
OIIK-1 TecroBbie
Crpoenne atomMoB. XuUMHUS U 3aJaHuA 6
7 MepHOINYecKas CHUcTeMa Pedepar 4
3JICMEHTOB. Bompocer mmst 4
JK3aMeHa
OIlK-1 TecToBbIe 6
XuMH4decKkast CBA3b U 3aIaHUs 4
8 MPOCTPAHCTBEHHOE CTPOCHHUE Pedepar
MOJIEKYL. Bompocer st 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
Bomnpocsr s 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 s 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. IlepevyeHb BONPOCOB JJISl IK3aMeHA
1. BozuukHoBeHHe 1 uctopus pa3putus xumun. (OITK-1)
2. OcHoBHbIe TOHsTHS 1 3aK0oHBI XuMuK. (OITK-1)
3.AtomHast Macca 1 MoJieKysipHas. Moinb. DkBuBajieHT. Bagentaocts. (OITK-1)
4. OCHOBHBIC KJTaCChl U HOMECHKJIaTypa Heopranunveckux coenuHenuii. (OI1K-1)
5. Okcuibl, OCHOBaHUS, KUCIIOTHI, contd. [Ipumepbl oOpazoBanus 3tux coeaunenuit. (OITK-

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

7. TBepapie Tena, xkuakoctH, ra3sl. (OITK-1)

8. PactBopbl. CriocoObI BhIpakeHHsI KOHIIEHTpanu# pactBopa. (OITK-1)

9. Knaccuduxkanus pactsopos. (OITK-1)

10. DAEKTPONUTHI, HEITCKTPOIIUTHI, AMeKTponuTHdeckas qucconunarms. (OITK-1)

11. Ipuuuns! pacnana Moiekysn Ha HoHbL. CuiibHBIC U ci1a0bie anekTposuThl. (OTTK-1)
12.Teopus snexkTpoauTuyeckon auccounanuu. CTENeHb 3JEKTPOJIUTHUYECKON TUCCOIUAIIAH.

(OTIK-1)

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

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

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

16. Komumonneie pactBopsl. (OITK-1)

17. B3BecH, a3p030J1, CyCIICH3HUH, SMYJILCHH, TeHbI. 3071b. ['enb. (OITK-1)
18. Monnoe npoussenenue Bobl. (OTTK-1)

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

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

21. TlpencraBnenue o crpoeHun atoma. (OITK-1)

22. CTpoeHue 1 BaKHEUIIIME CBOWCTBA aTOMHBIX sijep. (OITK-1)

14




23. Dueprus cBs3u saep. Jedexr maccenr. (OITK-1)

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

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

26 Kiaccuueckre ¥ KBaHTOBO-MEXaHUYECKHE TIPEACTaBIeHUs 0 Xumudeckoi cBsu. (OITK-
1)

27. TlopsiakoBeiii HOMep anementa. 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 snekrponnoro 6ananca. (OITK-1)

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

33.Kiaccudukarus 1 HOMCHKJIATypa KOMIUIEKCHBIX coenuueruit. (OTTK-1)

34 M30Mepusi KOMIUIEKCHBIX COEAMHEHHUN. YCTOMYMBOCTh KOMILIEKCHBIX COCIMHEHUM.
3nauenue. (OI1K-1)

35. CrangapTHbIC TOTCHIIHAIBI AJIeKTpoaAHbIX peakiuii. (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 JIEKTPOJIM3a B paciulaBiIeHHbIX cpenax u pactBopo. (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
anemeHTapHoi ctaqun. KoncranTa ckopoctu peakiuu. (OITK-1)

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

45 IlpencraBnenue 00 HHEPIUU AaKTUBALMHU, SHEPreTUYECKOM Oapbepe U IEepPexX0JHOM
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 — moarpymmsr. (OITK-1)

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

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

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

53.Onements VIA-noarpymnmsr. (OITK-1)

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

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

56. Tlepexoanbie Mmetaiibl. (OTTK-1)

57. DnexTpoxumuueckue cBoiictea MmetayuioB. (OITK-1)

58. Xumuueckas uaentudukarms. (OITK-1)

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

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

61. O0ue mousaTus o moauMepax u onuromepax. (OI1K-1)

6.3. IIIkaia OLlEHOYHBIX CPEACTB
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YpoBHU 0CBOEHUS

Kpurepun oueHuBanus

OueHo4YHbIE CpecTBA

KOMIIeTeHIM I (K0J1. 62J1710B)
ITpoaBUHYTHII — MOJHOE W TTyOOKOEe 3HAHWE W TMOHUMAaHHE TECTOBBIC 3aIaHUS
(75 -100 6amoB) y4eOHOr0 MaTepHaia W3 pPas3HbIX Ppa3/IeiioB (30-40 Gamnos);
COTIHIHOY» JMCIUIUTAHBI; pedepat
- TIOHMMAaHHE CYIIHOCTH ¥ B3aMMOCBSI3U (7-10 6ammoB);
paccMaTpuBaeMbIX TPOIIECCOB U SBICHUN; BOITPOCHI K 9K3aMEHY
- TIOCEIICHUE yUeOHBIX 3aHATHN, aKTUBHAS U (38-50 6ammoB);
TBOpUeckass  pabota Ha  MPAKTHUYCCKHUX
3aHATHSX.
Ba3zoBbrii - TBEpIbIC M JOCTATOYHO TIOJHbIC 3HAHUS TECTOBBIC 3aJaHHUS
(50 -74 6amna) — MIPOTPAMMHOI0 MaTEpHAaa; (20-29 Gamnos);
«XOPOIIIO» - MpaBWIbHOEC MMOHWMAHHUE CYIIHOCTH W pedepar
B3aMMOCBSI3H PAacCMaTPUBAEMBIX ITPOIIECCOB (5-6 6amioB);
SIBJICHUIA; BOIIPOCHI K 3K3aMEHY
- MOCJIEI0BATENbHEIC, MPaBUJIbHBIC, (25-39 6amn);
KOHKPCTHBLIC OTBEThI Ha IIOCTABJICHHBIC
BOIIPOCHI ~ IPH  CBOOOAHOM  YCTpPaHCHUH
3aMeUYaHui MO OTAEIBHBIM BOIIPOCAM;
- MOCCIEHUE YUCOHBIX 3aHATUN, aKTHUBHAS U
TBOpUYeCcKass  paboTa Ha  MPAKTHYECKHX
3aHATHSAX;
HOpOFOBBH‘/'I - TBEpPAOC 3HAHMWEC U INMOHMMAHUC OCHOBHBIX TECTOBBIC 3aJaHUS

(35 - 49 6amnoB) —
«YIOBIETBOPUTEIHLHOY»

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

pu YCTpPaHEHHUH HETOYHOCTEHN u
HECYILECTBEHHBIX OIIMOOK B  OCBEIICHUH
OTJIENBHBIX MOJIO)KEHUH TP  HABOIAIINX

BOIIPOCax 3K3aMEHaTopa;

- 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 6GammoB);

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 WU HETOYHBbIE OTBETHI Ha
JOIMNOJHUTEIIbHBIC BOIIPOCHI;

- HECHUCTEMHOE TIOCEIICHHE 3aHsITHUH,
OTCYTCTBHE pabOThl Ha HUX, BBIIOJIHEHUE
OTJIENBHBIX (POPM MPOMEKYTOYHOTO KOHTPOJIS
C OTPUIATEIBLHON 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
Heoprannueckas xumus B 24. Yacte 1. TeopeTndeckne OCHOBBI S-U31., TIEp. U JIOT. yYSOHUK
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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. [[ocTyn He orpanuueH] —

8-u3n.- M.: FOpaiit, 2017. — 60c.- (bakanaBp — akaieMU9eCKUil Kypc).
https://www.biblio-online.ru/book/CEEB4FD1-3B56-4B94-8EC9-D41C36422030

7.3.MeToauyecKkre YKa3aHUA M0 OCBOCHHUIO TN CIUILIMHBI

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) CHEIHAlIbHOCTEH 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»
JUTSL MTH)KEHEPHBIX CHelranbHOCTel. — MuuypuHck: uza-so Muul'AY: 2015, 23c.

7.4 UadopmanmoHHbie M HH(PPOBbIE TEXHOJIOTMH (IIPOrpaMMHOe
o0ecneyeHnue, coBpeMeHHbIe NPpodeccHOHAIbHbIC 0a3bl JaHHBIX
HH(pOPMALMOHHBIE CIIPABOYHBIE CUCTEMBbI)

VYyebHast aucHMIUIMHA (MOAYJB) TpelycMaTpUBaeT OCBOEHHE WH(GOPMALMOHHBIX U
U (pOBbIX TeXHOJIOrUM. Peanusanus quppoBbIX TEXHOJIOTHI B 00pa30BaTEIbHOM IPOCTPAHCTBE
ABISICTCA OJHOW W3 BaXKHEHIIMX Lened oOpa3oBaHMs, Jarolledl BO3MOXXHOCTb DPa3BUBATh
KOHKYPEHTOCIIOCOOHBIE KadyecTBa OO0yYaromMXcs Kak OyIyHIIMX BBICOKOKBaTH(PHUIIMPOBAHHBIX
CIEUAJINCTOB.

[{u¢poBble TEXHOIOTUN MPETyCMAaTPUBAIOT PA3BUTHE HABBIKOB A(()EKTUBHOTIO PELICHUS
3aJa4  Ipo¢eCCHOHATIBHOIO, COLMAIBHOIO, JMYHOCTHOTO XapakTepa C HCIOJb30BaHHEM
pPa3IUYHBIX BHUJI0B KOMMYHMKAIIMOHHBIX TexHOJoruil. OcBoeHue LU(POBBIX TEXHOJOTUH B
paMKax JIJaHHOM JUCHMIUIMHBI (MOAYNS) OPHUEHTHUPOBAHO Ha CIIOCOOHOCTH 0€30MacHO H
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 NHCTPYMEHTAMH JUIsI KOMMYHHUKAIUH.

7.4.1 J1eKTPOHHO-0MOJINOTEeYHbIE CUCTEMBI M 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
Ne 6/1 (CereBast a1ekTpoHHas OUOIMOTEKA)

2. baza naHHBIX 27eKTpOoHHBIX HH(popMarmoHHbIX pecypcoB @PI'BHY ITHCXE (morosop
Mo oOecrneyeHuto JocTyna K AJIeKTpOoHHBIM HHpopManmoHHbIM pecypcam PI'BHY ITHCXb
yepes TepmuHan yaanennoro apoctyna (TY ®I'BHY LTHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnekTponHas OubmoreyHas cucreMa «HarumonansHbIi udpoBoii pecypc «PykoHT»:
Komneknuu «ba3oBsiit MmaccuB» U «Konoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (moroBop
Ha OKa3aHHWe YCIyT MO0 MpeaocTaBiIeHuIo qoctymna oT 26.04.2024 No 1901/bI122)

4. 000 «3nektponHoe m3natenscTBo FOPAMTy (https://urait.ru/) (10roBop Ha oka3anue
YCIYT 1O TPENOCTaBICHUIO JocTyna K oOpasoBarenbHoM miatrgopme OO0 «DneKTpoHHOE
m3parenserso FOPAWIT» ot 07.05.2024 Ne 6555)
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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/

5. DnexktpoHHo-OuOMMOTeuHass cucrema «BepHanckuii»  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE HCTIOIB30BaHME Mpou3BeacHH oT 26.03.2020 Ne 14/20/25)

6. basa nmannbix HOB «HanumonanbHas snektpoHHas OuOimoreka» (https://rusneb.ru/)
(moroBop o nmoakmrodeHuu Kk HOb u npegocraBnenuun nocrymna k oobexkram HOb ot 01.08.2018
Ne 101/HDb/4712)

7. CornameHue O COTPYIHHYECTBE IO OKa3aHHIO OHMOIMOTEYHO-MH(GOPMAIIMOHHBIX H
COIIMOKYJIbTYPHBIX YCIYT IOJIb30BATEISIM YHHUBEPCUTETa W3 YHUCIAa MHBAIMIOB MO 3PEHHIO,
C1abOBHIAIINX, WHBAIHMIOB APYTMX KAaTETOPUA C OTPaHUYCHHBIM JOCTYIIOM K HH(pOpPMAIIHH,
JUI, UMEIONIMX TPyAHOCTH ¢ ureHueM MiockorneyaTtHoro tekcta TOI'BYK «TamGoBckas
obnacTHas YHUBEpCaIbHas Hay4Hast oubanoTexa HIM. A.C. [TymkuHa»
(https://www.tambovlib.ru) (cornamenue o corpyauudectse ot 16.09.2021 Ne 6/n)

7.4.2. UndopManmoHHbIe CIPABOYHbIE CHCTEMbI
1. CnpaBounast mpaBoBas cucteMa Koncynbrantllntoc (10roBop nocraBku, ajantainuu u
corpoBoIeHUS dK3eMIuIsIpoB cucteM Koncynprantllnroc ot 11.03.2024 Ne 11921 /13900/3C)
2. DnexTpoHHBIM mnepuoguueckuii crnpaBouyHuk «Cucrema ['APAHT» (moroBop Ha
ycayru 1o conpoBoxaeHuio ot 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpeMeHHbIe TPpo(eccoHAIbHBbIE 0a3bI TAHHbIX

1. ba3a naHHBIX HOPMATHUBHO-TIPABOBBIX AaKTOB HH(OPMAIOHHO-00pa30BaTEIbHON
nporpammel «Pocmeron» (morosop ot 15.08.2023 Ne 542/2023)

2. baza nannbix Hayunoii snexktponHoi O6ubmmoreku eLIBRARY.RU — poccuiickuii
UH(POPMALMOHHO-aHAIUTHYECKUH TIOpTal B O00JAacTH HAyKH, TEXHOJOTHH, MEAWLIUHBI U
obpasoBanus - https://elibrary.ru/

3. ITopran oTkpeITHIX HaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OrtkpbiTle JaHHble @enepanbHOW CaykKObl TOCYAApCTBEHHOM CTAaTHUCTUKU -
https://rosstat.gov.ru/opendata

5. Enunas Kkosuekuus
collection.edu.ru/catalog/)

6. Undopmanmonnas cucrema «EnuHOe OKHO JlocTyna K 0o0pa3oBaTeNbHBIM pecypcam
(http://window.edu.ru/).

7. ®enepanphbiii mopran «Poccuiickoe oopazoBanue» (http://www.edu.ru/)

8.DenepanbHbII LEHTP MH(}OpMaLMOHHO-00pa30BaTEeNbHbIX
(http://fcior.edu.ru/).

9. lNocymapcTBeHHas Hay4yHas megarormdeckas ouommoreka um. K. JI. YmmHckoro PAO
(T'TIHB um. K. /1. Yuuackoro PAO) (http://gnpbu.ru)

10. VumBepcurerckas  HH(OpMAIOHHAS
(https://uisrussia.msu.ru/)

ndpoBbIx  obOpaszoBatenbHbIX  pecypcoB  (http://school-

pecypcos

cucrema Poccus (YUC  Poccus)

7.4.4. JIuuileH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe MPorpaMMHoe
o0ecrnieyeHune, B TOM YHCJIe 0T€4eCTBEHHOI 0 MPOM3BOACTBA

HaumenoBanue PazpaboTun JHoctynHoc Cchblka Ha PexBu3uthl
k I[1O Tb Enunslit peectp MOATBEPKAAIOLLErO
(mpaBooGnanare | (JMLEH3MOHHOE, poccuiickux JOKyMeHTa (1pu
JIb) cBOOOIHO nporpamm a1 OBM HaJINYUH)
pacnpoctpansiem | u BJI (mpu Hammann)
oe)

Microsoft Microsoft JIuieH3noH - JIuneHsus

Windows, Corporation HOE ot 04.06.2015 Ne

Office 65291651 cpok
Professional JeHcTBUsA: OECCPOUHO
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https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/
https://rosstat.gov.ru/opendata
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://window.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
../../../d0011/Local%20Settings/Temp/Государственная%20научная%20педагогическая%20библиотека%20им.%20К.Д.%20Ушинского%20РАО%20(ГПНБ%20им.%20К.Д.%20Ушинского%20РАО)
../../../d0011/Local%20Settings/Temp/Государственная%20научная%20педагогическая%20библиотека%20им.%20К.Д.%20Ушинского%20РАО%20(ГПНБ%20им.%20К.Д.%20Ушинского%20РАО)
http://gnpbu.ru/
https://uisrussia.msu.ru/

AHTHBHpPYCHOE AO JInTIeH3HOH https://reestr.digi CyOmuIeH3HOHH
MPOTPaMMHOE «JTaboparopust HOE tal.gov.ru/reestr/3665 | it morosop ¢ 00O
obecrieueHue Kacmepckoro 74/?sphrase_id=4151 «Codrekc» oT

Kaspersky Endpoint (Poccust) 65 24.10.2023 Ne 6/H,
Security ans OusHeca CPOK JCUCTBHUSL: C
22.11.2023 mo
22.11.2024
MoitOduc 000 JInTIeH3HOH https://reestr.digi KonTpakr ¢
CranmapTHBIi - «Hogsre HOE tal.gov.ru/reestr/3016 000 «Py6uKoH»

OducHBIH TakeT o6JIauHBIE 31/?sphrase_id=2698 ot 24.04.2019
UL paboTHI C TEXHOJIOTHI» 444 Ne
JOKYMEHTaMHU (Poccwst) 03641000008190000

Y TTOYTOH 12

(myoffice.ru) CPOK JICHCTBUSL:
6eccpoyHO

OducHbIi makeT AO «P7» JIutieH31OH https://reestr.digi Kontpakr ¢

«PT7-Oducy HOE tal.gov.ru/reestr/3066 000 «Codrerc»
(meckromHas 68/?sphrase_id=4435 or 24.10.2023
BepcHs) 041 Ne
03641000008230000
07
CPOK JIEHCTBUSL:
6eccpoyHO
OrnepannoHHast 000 JIuieH3HOH https://reestr.digi KoHTpakr ¢
cucTeMa «AIbT "Bazanbt HOC tal.gov.ru/reestr/3032 000 «Codrekcy
O6paszoBanue» cBO0OIHOE 62/?sphrase_id=4435 ot 24.10.2023
MIPOrpaMMHOE 015 Ne
obecrieueHne" 03641000008230000
07
CPOK JEHCTBUSL:
O6eccpoyHO

[MporpammHuas AO JIuueH3noxn https://reestr.digi JIMUEeH3MOHHBII
cucTeMa JUIs «AHTHILIATHAT HOE tal.gov.ru/reestr/3033 Jorosop ¢ AO
0OHapyKEHUS (Poccust) 50/?sphrase_id=2698 «AHTHILIATHAT» OT

TEKCTOBBIX 186 23.05.2024 Ne 8151,

3aMMCTBOBaHMI B CpOK JEHCTBUSA: C
Y4eOHBIX U HaAyIHBIX 23.05.2024 o
pabotax 22.05.2025
«Axtumnaruatr BY3»
(https://docs.antiplagia
us.ru)
Acrobat Reader Adobe CBoboHO - -
- IPOCMOTP Systems pacrpocTpassem
nokyMeHToB PDF, oe
DjvuU
Foxit Reader Foxit CBoboxHO - -
- IPOCMOTP Corporation pacrpocTpaHsem
nokymeHToB PDF, oe
DjvuU

7.4.5. Pecypchbl HH(POPMAIIMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH

«AnTepuen

19



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

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

Noakown

7.4.6. IIl/I(l)pOBLIe HHCTPYMCEHTDLI, IPDUMCHACMbBIC B 06p33OBaTeJIBHOM
npoiecce
LMS-mnardpopma Moodle
Bupryanpnas nocka Mupo: miro.com
Buptyansnas nocka SBoard https://sboard.online
O6naunblie cepBuckl: Snnekc./[uck, O6nako Mail.ru
Cepsucol onpocos: Suaekc.@opmel, MyQuiz
Cepsucsl Bugeocssisu: Suaekc. Teaemoct, Webinar.ru
CepBHC COBMECTHOW pabOThl Haj mpoekTamu s HeOompmmx rpynm  Trello
http://www.trello.com

NoakowE

8. MaTepuajibHO-TEXHHYECKOE o0ecnevyeHue TUCIUIIMHBI (MOLYJIs1)

Jnst  mpoBedeHMs  3aHATHM  MMeEeTcs  cheaympomiee  obopymoBanue:  Kamo3u
ropuzoHTaNbHble Ha Tpu oOkHa (uHB. Ne 2101065486), WutepaktuBHas gocka (HMHB. Ne
2101040205), Cucremubiii xomriuiekt: mpormeccop Intel Original LGA 1150, BeHTHISATOD
Deepcool THETA 21, marepunckas miara ASUS H81M-K[1S-1150 iH, namsare DDR3 4 Gd,
xectkui auck 500 Gb, xopnyc MAXcase H4403, 6ok nutanus Aerocool 350W ( uHB. Ne
21013400740), Ipoekrop Viewsonic PJD6243 DLP 3200 lumens XGA 3000:1 HDMI 3D,
HaGops! nemoHcTpanimoHHOTO 00OpYIOBaHUS U yuyeOHO-HArisaHbIX nocobuit. PH-merp (uHB.
1101044686); TepmocTtat ¢ oxnaaurenem JIH-4 (uuaB. Ne1101044760); ®OTOIEKTPOKOIOPUMETP
(uaB. Ne1101044671); Lentpudyra madopatopHas (mHB. Nel101044720); Illkad BwITSAKHOMN
(uHB. Ne1101061403), bans BOJsTHAs nabopatopHas (uHB.
No1101044756),Dotoanekrpokonopumerp  (uaB.  Ne  1101044666), PH-metp  (uHB.
Ne1101044689),. lllkad BeiTsKkHOM (MHB. Nel101061403), KomneioTep B cocTaBe: Mpoieccop
Intel 775 Core Duio E440, monuTop 19" Acer (maB. Ne 2101045116, 2101045113).

KommbroTepHas TexHuka mojkiodeHa K cetu «HTepHeT» M obecredeHa AOCTYIIOM B
OUOC yHuBepcurera.

PaGouas mporpamMmma AMCUMITIUHBI «XUMHS» COCTaBJI€HAa B COOTBETCTBUHU C TPEOOBAHUSIMU
®I'OC BO mno nampasneruto noarotoBku 35.03.06 ArpounxeHnepus (ypoBeHb OakajiaBpuara),
yrBepxkaeH 23.08.2017 Ne 813.

ABTop(bl): cTapmuii npenoaasarens Kageapsl o6uosnoruu u  xumuu lllenxoBHukoBa H.B. u
cTapuIii mpenoasarenb kadeapsl 6uonoruu u xumuu Tapacosa C.B.
Penenszent(s1): C.B. ConoBbeB JTOKTOP CENBCKOXO3SHCTBEHHBIX HAyK, JOLEHT Kadeapsl
TPAHCIOPTHO-TEXHOJIOTUIECKUX MAIIHH U OCHOB KOHCTPYHUPOBAHHS
[Tporpamma paccMoTpeHa Ha 3aceaHuH Kadeapsl OMOIOTUH U XMMHUH, TPOTOKOA Ne 9 ot
15 ampenst 2019 .
[Tporpamma paccMOTpeHa Ha 3acelaHUM Y4eOHO-METOAMYECKOH KOMHCCUU HMH)KEHEPHOTO
uncturyra ®I'6OY BO Muuypunckuii ['AY, nporokon Ne 9 ot 22 anpens 2019r.
[Iporpamma yTBepKA€HAa Ha 3acelaHUM y4eOHO-METOJUYECKOTO COBETAa YHHBEPCUTETA
npotokoi Ne 8 ot 25 ampenst 2019r.
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[Tporpamma nepepaboTaHa u AOMOMHEHA B COOTBEeTCTBHH ¢ TpeboBanusimu @I'OC BO.
[IporpamMmma paccMoTpeHa Ha 3aceJaHuU Kadeapbl ATPOXMMHH, TOYBOBEACHHUS U
arposkosioruu, mpotokoia Ne 7 ot 10 mapra 2020 r.
[TporpammMa paccMOTpeHa Ha 3acellaHUM Y4eOHO-METOAMYECKOW KOMHCCUU MH)KEHEPHOTO
unctutyra ®I'bOY BO Muuypunckuii I'AY, npotokon Ne 9 ot 13 anpesnst 2020r.
[Iporpamma yTBep)KAE€HAa Ha 3acelaHUM y4eOHO-METOJUYECKOTO COBETAa YHHBEPCUTETA
npoTokoia Ne 8 ot 23 anpens 2020 r.

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

[IporpamMmma paccMoTpeHa Ha 3aceqaHUM Kadeapbl ATPOXMMHHU, TIOYBOBEICHUS U
arposkosioru, npotokoi Ne 8 ot 5 anpeins 2021r

[TporpammMa paccMOTpeHa Ha 3acelaHUM Y4eOHO-METOAMYECKOW KOMHCCUU MH)KEHEPHOTO
nactutyra ®I'bOY BO Muuypunckuii 'AY, npotokon Ne 9 ot 5 anpens 2021r.

[IporpamMa yTBepkIeHa Ha 3acelaHUM y4eOHO-METOIMYECKOTO COBETa YHUBEPCUTETa
npotokoa Ne 8 ot 22 anpens 2021 r.

[IporpamMma nepepaboTana u JOMOIHEHA B COOTBETCTBUH ¢ TpeboBanusimu GI'OC BO.

[IporpaMmma paccMoTpeHa Ha 3acenaHuu Kadeapbl arpOXMMHW, IOYBOBEACHHS H
arposkosioruu, mpotokoia Ne 8 ot 14 mapra 2022 r.

[Tporpamma paccMOTpeHa Ha 3acelaHUH Y4eOHO-METOAMYECKONH KOMICCUU MHKEHEPHOTO
unctutyta ®I'bOY BO Muuypunckuii 'AY, nporokon Ne 7 ot 14 anpens 2022 r.

[Iporpamma yTBepkIeHa Ha 3acelaHUM y4eOHO-METOAMYECKOTO COBETa YHHBEPCUTETa
npotokoi Ne 8 ot 21 anpens 2022 r.

IIporpamma paccMoTpeHa Ha 3aceJaHMM Kadeapbl arpOXMMHUM, IOYBOBEICHHS U
arpo3Kkojoruu, npotokoa Ne 9 ot 6 urons 2023 r.

ITporpamma paccMOTpeHa Ha 3acelaHuM Y4eOHO-MEeTOANYECKONH KOMHCCUU MHKEHEPHOTO
uHctutyta ®I'6OY BO Muuypunckuii I'AY, nporokosn Ne 10 ot 19 uronst 2023 r.

IIporpamma yTBepxk/ieHa Ha 3acellaHUM y4eOHO-METOAMYECKOIO COBETa YHHBEpPCUTETA
npotokoi Ne 10 ot 22 utons 2023 r.

IIporpamma paccMoTpeHa Ha 3aceJaHMM Kadeapbl arpoOXMMHUM, IOYBOBEICHHUS U
arpoakojioruu, mpotokon Ne 11 ot 13 mast 2024 r.

ITporpamma paccMOTpeHa Ha 3acelaHuM Y4eOHO-MEeTOANYECKONH KOMHCCUU MHKEHEPHOTO
uHctutyra ®I'BOY BO Muuypunckuii ['AY, mporokon Ne 9 ot 20mas 2024 r.

[Iporpamma yTBepxk/ieHa Ha 3acellaHUM y4eOHO-METOAMYECKOr0 COBETa YHUBEPCUTETa
npotokost Ne 9 ot 23 mast 2024 .

OpuruHan JOKyMeHTa XpaHUTCs Ha Kadepe arpouHKEeHEpUH U 3JIEKTPOIHEPTETUKHI
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