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1. Iesu ocBOEHUSI TUCUMILIUHBI (MO/1YJIs1)

HeJ’IﬂMI/I OCBOCHUA AWCHUIIIINHBI «XHUMHA»Y SIBISIOTCS COI[GﬁCTBPIC (bOpMHpOBaHI/IIO u
Pa3BUTHIO Y 06yanoumxcs1 KOMHGTGHHHﬁ, MO3BOJIAIOIINX UM B ﬂaHBHeﬁmeM OCYHICCTBJIATDH

npodeccuoHaIbHYIO

JACATCIIBHOCTD

AKCHEPUMEHTATIBHBIX OCHOB OOILIEH XUMUH.

IMOoCpEACTBOM

OCBOCHMHA

TCOPECTUYECCKUX n

2. MecTO IMCHMILIHHBI B CTPYKTYpe 00pa3oBaTeibHOM IPOrpaMmMbl
JuctummHa «XuMus» MpeAcTaBiseT codoii quciumumny onoka 1 51.0.07
Jlnisi OCBOCHHS TUCHMILIMHBI «XUMHS» OOy4YaroIIMecss WCIONB3YIOT 3HAHHS, YMCHUS,
HABBIKH, CPOPMUPOBAHHBIC B XOJI€ H3yYCHUS NUCIUIUTHH «MaTteMaTuka.
JucumiuimHa «XWUMHS» SBISIETCS OCHOBOIOJIArarolied i  YCHEIIHOTO OCBOCHUS
MOCIICAYIONMUX  TACITUTUTHH

«COHpOTI/IBJIeHI/Ie MaTCpHruaJIOB»,
TEXHOJIOTHA KOHCTPYKIHOHHBIX MaTCPHUAIIOB», «bronorus ¢ o0CHoBaMH 3KOJIOTHH.

«MarepuanoBeaeHue U

3. HJIaHl/IpyeMble pe3yabTaTbl Oﬁy‘leHl/Iﬁ o AMCIOMIIJINHE, COOTHECCCHHbIC
C INIAHUPYEMBIMHU pE3yJIbTaTaMHU 0CBOCHUS Oﬁpa3OBaTeJILHOﬁ nporpaMmmbIl

OcBoeHHE TUCIUILUTHHBI (MO/IYJIs) HAPaBJICHO Ha (OPMUPOBAHNUE KOMIICTECHIINH:
obmenpodeccCuoHaTbHBIX
OIIK-1. CnocobeH pemiath THUIOBBIE 3alaud MPOPECCHOHAIBLHOW CATEIBHOCTH Ha
OCHOBE 3HAHWII OCHOBHBIX 3aKOHOB MAaTEMAaTHUYECKUX U €CTECTBCHHEBIX HayK ¢ NPUMCHCHHEM
UH()OPMAIIMOHHO-KOMMYHUKAI[MOHHBIX TEXHOJIOT Ui

Kon Kon u Kpurepun onieHMBaHUS pe3ynbTaToOB 00y4eHHUS
HaNMEHOBAaH | HAMMEHOBAHU
ue € UHAMKATOpa F—
YHHUBEPCAJbH | JOCTHIKEHHS
. (ToTIOpOTOBBI
oM YHUBEPCAIBH i,
KOMIIETEHILIN BIX N N IIponBUHYTHI

. | KOMIIETEHIUsS | TOPOTrOBBIN 6a30BbIi .
u KOMITETEHITHH He i

copMHpOBaH
a)

OIIK-1. N-lork-1 He moxet | Ciabo Xoporo Ycnemno
Criocoben Hcmonp3yeT | UCIONB30BaTh | HCIIONB3YET HCTIOJB3yeT UCTIONB3yeT
pemarb OCHOBHBIE OCHOBHBIE OCHOBHbIE OCHOBHbIE OCHOBHbIE
TUTIOBEIC 3aKOHBI 3aKOHBI 3aKOHBI 3aKOHBI 3aKOHBI
3a1a4n €CTECTBEHHOH | €CTECTBEHHOH | €CTECTBEHHOH | €CTECTBEHHOH | €CTECTBEHHOH
npodecCHoHa | ayYHBIX Ay4IHBIX ay4HBIX ay4HBIX ay4HBIX
JTBHOM JMCIUILITHH JMCIUILITHH JTUCIUTLIHH JTUCIUTLIHH JTMCIUILIHH
NEeSITEIBHOCT | JUISL PEIICHUs | Al PEHICHUs | ISl pPEIIeHUs | IUIsl PeIIeHHs | [UIS PelIeHHS
¥ Ha OCHOBE | CTAaHJAPTHBIX | CTAHJAPTHBIX | CTAaHAAPTHBIX | CTAaHJAPTHBIX | CTaHAAPTHBIX
3HAHWH 3amad B | 3ama4 B | 3a7a4 B | 3a71a4 B | 3ama4 B
OCHOBHBIX COOTBETCTBUH | COOTBETCTBHH | COOTBETCTBHM | COOTBETCTBUU | COOTBETCTBUHU
3aKOHOB c c c c C
MaTeMaTU4eC | HAalpaBJICHHO | HANpaBJICHHO | HANIPABJICHHO | HANPaBIICHHO | HAIPaBJICHHO
KHX U | CTBIO CTBIO CTBIO CTBIO CTBIO
€CTEeCTBEHHBI | mpodeccuona | mpodeccuona | npodeccuona | npodeccrona | nmpodeccruoHa
X HayK C | JbHOU JIbHOMU JbHOU JBbHOU JIbHOM
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pUMEHEHUE
M
nHpopmaro
HHO-
KOMMYHHKAI]
MOHHBIX
TEXHOJIOTUI

JACATCIIBHOCTH

JACATCIIbHOCTH

JACATCIIBHOCTH

JACATCIIBHOCTH

JACATCIIbHOCTH

B pe3ynbrate 0cBOCHUS NUCHUIUIHHBI (MOAYIIS) 00y4arOIIUiCs JOMKEH:

3HaTh:

- OCHOBHBIE MOHATHS U 3aKOHBI XUMHH;
- CBOMCTBa OCHOBHBIX KJIaCCOB HEOPIaHUYECKMX COCTUHEHUI (;
- TEOpEeTUYECKHE OCHOBBI 3aBUCMOCTH CBOMCTB BEIIECTB OT COCTaBA U CTPOEHUS UX

MOJICKYT,

- TEOPETUYECKUE OCHOBBI UCIOJBb30BAHUS OCHOBHBIX 3AKOHOB €CTECTBEHHOHAYYHBIX
JTUCIUIUIAH B IPO(ECCUOHATILHON NeATSIIEHOCTH
- nmabopaTtopHoe 000opyn0oBaHUE U MPUOOPHI, HEOOXOAUMBIE TSl TPOBEACHHSI XUMUYECKOTO
AKCIIEPUMEHTA.

YMmers:

- 6e30macHO 00panaThCsi C PACTBOPAMU H CHITYYHMMH BEIIECTBAMHU;

- MOJIb30BATHCS MPOCTCHIIUM XUMHYECKUM 000PYIOBAHUEM H TIOCYI0M;

- BBIpaXKaTh COCTaB BEIIECTB XUMUYECKUMHU (POpMYyIamu;

- peliaTh TUIOBBIC 3aJa4H MPOPECCHOHAIBHOM JSSTEILHOCTH HA OCHOBE 3HAHMH OCHOBHBIX
3aKOHOB MAaTCMAaTUUYCCKHUX W C€CTCCTBCHHLIX HAyYK C TIPUMCHCHHUEM I/IH(bOpMaHI/IOHHO'
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA

- IPOBOAMTH U OLIEHUBATh PE3yJIbTaThl U3MEPEHUN

- BBbIPpaXaTb 3aKOHOMCPHBIC IIPCBpAICHUS BEIIECTB C IOMOLIBIO ypaBHeHI/Iﬁ XHUMHUYCCKUX

peaKkuuid.

Bnaners:

- CIOCOOHOCTBIO C MOMOIIBI0O XUMUYECKUX MOHATUH (OpMYN M ypaBHEHUN BBIpa’KaTh

XUMHUYCCKUC 3aKOHOMCPHOCTU BCTPCHAIOIIHUECS B HpO(l)CCCPIOH&JIBHOfI 3aBUCHMOCTH,

- mpaBwiaMu Oe€30MacHOM pabOThl B XUMHUYECKOW JabopaTopuu U OOpamieHus ¢

BCIICCTBaAMU.

3.1. MaTpuina cooTHeceHHsI TeM/pa3/1eJi0OB y4eOHOH TMCUUIIIMHBI (MOXYJISA)

U GopMHpPYeMBbIX B HUX 0011enpodecCHOHAIbHBIX KOMIIETEHINH

KOMITETCHIINHT

OOmee Koi-

Pazpgemnsl, TeMBI IUCIIUTIINHEL BO
OIIK-1 KOMIIETEHITH

51
Beenenne. OCHOBHBIE OHATHS U 3aKOHBI XMMMUH. 4 1
OcHOBHBIE KJIaCCHI BEIIECTB. KucnorHo-ocHOBHEIE + 1
CBOIICTBA BEIIICCTB.
XWMHYECKHE CHUCTEMBI: PacTBOPHI, TUCIEPCHBIE CHCTEMBI, + 1
AIEKTPOXUMHUUYECKHE cUCTeMbl. KOJIOMIHbIE CHCTEMBI.
DJIEKTPOJIMTHYECKAS AUCconmanus. [ naponus. + 1
XuMudeckasi TepMOJIMHAMHUKA U KUHETHKA. + 1
OKHCIUTEIBHO-BOCCTAHOBUTEIBHEIEC CBOMCTBA BEIIIECTB. + 1
Crtpoenue aTOMOB. Xumus 51 IIEpUOANYECKAs + 1
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CHCTEMa DJIEMEHTOB.

XuMu4eckasi CBSI3b U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL. + 1
KommiekcHbie (KOOpIMHAIIMOHHBIE) COSTUHCHUS. + 1
OO6mas xapakrepuctuka MeTtauioB. CruiaBel. 3HadeHHE IS + 1
CEJIbCKOT'0 X035 CTBA.

DNEKTPOXUMHUYECKUE CHCTEMBI. Koppozus + 1
METaJUIOB. AKKYMYJISSTOPBI. Y CTPOMCTBO M MPUHIIUI PAOOTHI.

Mertannst [ A, IIA u IIIA rpynn. J)KecTkocTs BOABI U CLIOCOOBI €€ + 1
YCTpaHCHHUS.

I'maBHbIE IepexoaHbIe MeTauIbl. CEMEMCTBO Keme3a. + 1
Xumuueckasi UACHTU UK + 1
Oprannueckue BEIIECTBA M UX OCOOEHHOCTH. 3HAYCHHE B C/X. + 1
[Tonumepsl u ouromepbl. XUMUS OJMMEPHBIX MATEPUAJIOB.

4. CTpyKTYypa M cofep;KaHNe IUCHUILTHHBI (MOXYJIfA)
OO0mast TPYA0EMKOCTh AUCIUILIMHBI COCTABIISIET 3 3a4eTHBIX equauibl 108 akan. gacos.

4.1. O0beM IMCHUIUIMHBI M BUIbI Y4eOHOH padoThI

KomnnuectBo yacos
. 110 OYHOU Popme 110 3a04HOU (popme
Bup 3anartunn (bop (bop
oOyueHus o0y4YeHHS
(1 cemectp) 1 kypc
OO6m1ast TpyA0€MKOCTh UCIIUTUIMHBI 108 108
KonTtaktHass pabora oOywarommxcs c
MperoaBaTelieM, T.49.
AyaUTOpHBIE 3aHATHS, U3 HUX 68 18
JCKIHN 16 6
JIaGopaTopHble 3aHATUS 16 10
CamocrosiTenpHas pabora 40 83
[IpopaGoTka yuyeOHOro marepuana IO
TUCHUIUIMHE  (KOHCIEKTOB  JICKIUH, 15 45
Y4eOHUKOB,  MaTEpPHAJIOB  CETEBBIX
pECypCoB)
BrimonHenue WHINBUTYTbHBIX 10 38
3aaHul
IloaroToBKa K TECTUPOBAHHUIO 15
KonTtpob 36 9
Bun utToroBoro KOHTpoIIs JK3aMeH JK3aMeH
4.2. Jlekuuu
dopmupyemeie
O0Bem B yacax PMUPY
KOMIICTCHITHH
No Paznen nuctunmuHbl (MOYJIs1), TEMBI JIEKITHI OuHas 3a04Has
¢dopma ¢dopma
o0ydeHus | 0o0yueHUs
Beenenne. OCHOBHBIC TIOHATHS M 3aKOHBI XUMUH. 1 1 OIIK-1




2 OcHOBHBIE KJIACCHI BemlecTB. KHUCIOTHO- 1 OIIK-1
OCHOBHBIE CBOMCTBA BEILIECTB.
3 | XuMHUeCKHe CHCTEMEL: PaCTBOPHI, 1 OIIK-1
JTUCTICPCHBIC CUCTEMBI, DJIEKTPOXUMHUYCSCKUE
cuctembl. Konnounaaeie cucTemeol.
4 DnekTponuTudeckas quccormanus. ['uaponms. 1 OIIK-1
5 | Xumuueckas TEPMOJIMHAMUKA W KHHETHKA. 1 OIIK-1
6 | OKHCIUTENTFHO-BOCCTAHOBUTEIbHBIC CBOWCTBA 1 OIIK-1
BEIICCTB.
7 | CtpoeHue atoMoB. XuUMHUSA U 1 OIIK-1
MEPUOJIMYECKAsl  CUCTEMA JIEMEHTOB.
8 | Xumuueckas CBSI3b M IPOCTPAHCTBEHHOE CTPOCHUE 1 OIIK-1
MOJICKYJI.
9 KomrmnekcHpie (KOOPAMHAIIMOHHBIE) COCTMHECHHUS. 1 OIIK-1
10 | OOmras xapakTeprcTiuka MeTayuioB. CIuiaBbl. 3HaYCHUEC 2 OIIK-1
JUISI CEBbCKOTO XO3sICTRA.
11 | DAEKTPOXUMHUIECKUE CHUCTEMBI. Koppozus 1 OIIK-1
METaJJIOB. AKKYMYJISATOPBL. Y CTPOWCTBO U PUHIIUI
paboTHL
12 | Metammst | A, 1A u HHIA tpynm. XKectkocTb BobI 1 1 OIIK-1
CIIOCOOBI €€ yCTpaHEeHHSI.
13 | I'maBubIie nepexoaubie MeTauibl. CeMencTBO JKenesa. 1 OIIK-1
14 | Xumudeckas HACHTADHKAINSI 1 OIIK-1
15 | Opranudeckue BeliecTsa U UX 0COOEHHOCTH. 1 OIIK-1
3navenue B ¢/X. [lonumepsl 1 ouromMepsl. XuUMHS
MOJMMEPHBIX MATEPUAIIOB.
4.3. IlpaKkTnyecKue 3aHATHS He MPeLyCMOTPEHbI
4.4. JladbopaTopHbIe padoThl
dopmupye
O0mbem B yacax MEIE
e p— HcgomﬁyeMoe KOMIIETEHII
sabopaTtopHoe
pasznena HauMeHOBaHME 3aHATHS bopma 3a04Hast patop n
P bopma o0opyoBaHue
(Tembr) 00ydeHu
a oOyueHus
1 DKCNEepUMEHTAIBHOE 2 1 ycranoBka s | OINK-1
OonpeAeIeHue MOJISIPHON OIpEICIICHUS
MaccChl SKBUBAJICHTA MOJISIPHOM
HEU3BECTHOI'O METaJLIA. MAacChl
SKBUBAJICHTA
METalia,
cocroflas U3
OIOpEeTKH,




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

IIpurorosnenue MEpHBII OIIK-1
pPacTBOPOB 3aJaHHOMI LWIAH]P Ha
KOHIICHTpaIuu 250Mi1; CKIISTHKH
c rOTOBBIMU
pacTBopamu
cynb(ara
aMMOHHSI.
DKCrepuMEHTAIbHOE Xum.mocyna, OIIK-1
II0JIy4YeHHUe XHUM.pEaKTUBbI
KOJUIOUHBIX
pacTBOpPOB.
Koarymsuus 3omei.
DKCNEePUMEHTAIBHOE U3yUEHUE Xum.nocyna, OIIK-1
rpouecca JIEKTPOIUTHYECKON XUM.pEaKTUBbI
JUCCOLUAINH.
DKCNEPUMEHTAIBHOE Xum.nocyna, OIIK-1
U3Y4YEHHE TMIPOJIN3a COJIEH. XUM.pEaKTUBbI
DKcrepuMeHTaIbHOE Xum.nocyna, OIlK-1
U3Y4YECHHE BIUSHUSA XUM.pEaKTUBbI
pa3nuYHbIX (PaKTOPOB Ha
CKOPOCTb XUMUYECKOU
peaxkuuu.
OKCIEpUMEHTAIBHOE U3yUYEHHE Xum.mocyna, OIIK-1
OKHUCJIUTEIHHO-BOCCTAHOBUTENbHB] XUM.pEaKTUBbI
peaxkuuil ¥ BIMSHNE HA UX XOA
pa3NuYHbIX (PAaKTOPOB.
[Tonyuyenue n Xum.mocyna, OIIK-1
9KCIEPUMEHTAIBHOE N3YUYEHUE XUM.pEaKTUBbI
CBOMCTB KOMIUIEKCHBIX
COEIMHEHUH.
DKCIEPUMEHTAIBHOE U3YYECHHUE Xum.mocyna, OIIK-1

ANEKTPOXUMUYECKUX CUCTEM H
WX PUMEHEHUE B XUMUICCKON
UICHTH(PUKAIUH.

DKCIIepUMEHTAIbHOE U3yUCHHE

XUM.pCAKTUBbBI




porecca KOppO3uu METAIIJIOB.

10 DKCIEePUMEHTAITLHOE 0,5 Xum.mocyna, OIIK-1
W3YyYCHUE CBOWCTB XUM.pEaKTUBBI
COEIMHEHNH MeTaJIIoB | A,

A u A rpynm, menu u
LIMHKA.

11 DKCIepUMEHTalbHOE 1 0,5 XuMm.nocyaa, OIIK-1
oTmpeeNieHre 00IIeH XUM.PCAKTUBBI
’KECTKOCTH BOJIBI.

12 DKCIEPUMEHTAIILHOE 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.pEaKTHUBBI
COCIMHCHUM.

4.5. CamocrosiTesqibHasi padoTa 00y4aromuxcs

Bun camocrosTenpHON

O0BeM 4acoB

Paznen nucuunianssl (Tema) paboTHI p—
ouHas popma
o0y4deHus opma
00y4eHHs
Bgenenune. OcHOBHBIE [IpopaboTka yuedbHoro
TIOHATHUS ¥ 3aKOHBI XHMHUH. MaTepuasa 1o AUCIUILIIHE
(KOHCIIEKTOB JIEKIIHIA, 1 3
y4eOHUKOB, MaTepUAJIOB
CETEBBIX PECYPCOB)
Brinosninenue 1 3
WHIMBHUYIbHBIX 3aaHUH
[ToaroroBka K TECTUPOBAHUIO 1
IIpopaboTka yueGHOTrO
MaTepHasa 1o JUCIUILTHHE
(KOHCTIEKTOB JIEKIIUH, 1 3
OCHOBHBIE ~ KJIACCHI y4eOHUKOB, MaTepUaloB
BELIECTB. CETEBBIX PECYPCOB)
Brinosnnenue 1 3
WHJIMBUAYAIbHBIX 3aIaHUN
ITonroToBka K TECTHPOBAHUIO 1
XUMUYECKHE [IpopaboTka yueOHOTO
CHCTEMBI: PaCTBOPSI, MaTepuasa 1o JUCIUILTTHE
JUCIIEPCHBIE (KOHCTIEKTOB JIEKLIUH, 1 3
CHCTEMBI, y4eOHUKOB, MaTEpUAJIOB
AIIEKTPOXHUMHUYECKHE CETEBBIX PECYPCOB)
CHCTEMBI. BeimonHenue 1 3
Komnonnneie WHIUBUIYAIbHBIX 3aJaHUI




CHUCTCMBEI.

IToaroroBka kK TECTUPOBAHUIO

DNeKTpONUTHYECKAs
nucconmanus. ['uaponus.

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

Brinonnenue
WHIUBUYAJIbHBIX 3aJJaHUI

HO,Z[FOTOBKa K TCCTUPOBAHUIO

XumMuueckas TCpMOAUMHAMHKA
1 KMHCTHUKA.

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

Brinmonnenue
VHJIMBUYQJIbHBIX 3aJaHUI

IToaroroBka k TCCTHUPOBAHUIO

OKHUCIIUTETBHO-
BOCCTAaHOBUTEIILHBIE
CBOICTBA BEIIECTB.

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

Brinonnenue
VHJIMBU1YaJIbHBIX 3aJIaHUN

IToaroToBka K TECTHPOBAHUIO

Crpoenue aromMoB. XHUMHS
" TIePHOTMICCKAs

CUCTEMA DJICMCHTOB.

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

Brinonnenue
VHIMBUYaJIbHBIX 3aJaHUI

IloaroToBka k TCCTUPOBAHUIO

XuMuueckasi CBA3b U
IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKY.

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

Brinmonnenue
VHIUBUYAIbHBIX 3aJTaHUI

IloaroToBka k TCCTUPOBAHHUIO

KommnekcHbie
(KOOpAMHALMOHHbBIE
COCTMHECHHUS).

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

Brinonnenue
VHJIMBUYaJIbHBIX 3aJaHUI

IToaroroBka Kk TECTUPOBAHUIO
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OO0mmas xapakTepucTuKa
merajuioB. CiuiaBel. 3HaUEHHE
JUISL CEJIBCKOI'O XO3SIMCTBA.

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

Brinonnenue
WHIUBUYAIbHBIX 3aJJaHUI

HO,Z[FOTOBKa K TECCTUPOBAaHHUIO

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

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

Brinonnenue
VHJIMBU1YaJIbHBIX 3aJIaHUN

[ToaroToBka K TECTHPOBAHUIO

Metamne! | 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

I'naBHBIE MEPEXOAHLIC

meTauibl. CeMeNCTBO XKelesa.

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

Brinonnenue
VHIMBUYAJIbHBIX 3aJaHUI

IToaroToBka K TECTHPOBAHUIO

XuMuueckast
UJIEeHTU(DUKAIHS.

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

Brinmonnenue
VHIUBUYAIbHBIX 3aTaHUI

IloaroToBka k TCCTUPOBAHHUIO

Oprannueckue BelecTBa U
ux ocobenHoctu. [Tonumepsr
U OJIUTOMEPBHI.

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

Brinmonnenue
VHIUBUYAIbHBIX 3aJaHUI

[ToaroToBka K TECTHPOBAHUIO

1

Htoro

40

117

[TepeyeHr METOAMYECKOTO OOCCTICUCHHS ISl CAMOCTOSITEIHBHOW PAaOOTHI MO AWCIUILUIMHE
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(MoayIH0):
1. Cumbupckux E.C. Metoaudeckue yka3aHus MO BBITIOJIHEHHIO CAMOCTOSTEIBHONW pabOTHI 110
JTUCHHUIITUHE «XUMUSD» JUIsl MHKEHEPHBIX ClielUaTbHOCTEN. — MuuypuHcK: u3a-so Muul’AY:

2004
4.6. KypcoBoe npoekTupoOBaHHe He NMPEAyCMOTPEHO

4.7.Conep:kanue pa3iejioB JUCHUILIMHBI

1. Beegenue. OcHOBHBIC MOHATHA M 3AaKOHBI XUMHH

[Ipeamer uzydenus: XuMuu. ATOMHO-MOJIEKYJISIpHOE yueHue. [IoHSATUSA «3JIeMEHT, aToM,
MOJIEKYJIa, IPOCTOE M CII0KHOE BEIIEeCTBA, MOJIb, MOJIIPHAs Macca U MOJISIPHBIN 00beM». 3aKoH
COXPAaHEHHUSI MAcChl M JHEPTrUU. 3aKOH IOCTOSHCTBA COCTaBa: NAIBTOHUIBI U OCPTOJLIUIBL.
3akoH ABoraipo. DKBUBAJIEHT. 3aKOH SKBUBAJIEHTOB. BaJ€HTHOCTH.

Ponp xumMum B TEXHUKE U CEJILCKOM XO3SIHCTBE.

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

Oxcunpl. Hazpanust okcugoB. OcCHOBHBIE, KHCIOTHbIE, aMmorepHble. [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. Kosionanbie cucTeMsl.

Omnpenenenue u knaccuuKaiys pacTBOpPoB. PacTBOpbI HEINEKTPOIUTOB U SIIEKTPOIUTOB.
[Ipupoaa MeXMOJIEKYJIIPHBIX CHII B pacTBOpax. PacTBOpUMOCTh BelecTB. BiusiHue pa3inyHbIX
(bakTOpoB Ha PacCTBOPUMOCTH BellecTB. 3akoHbl Payns, Baut-I'odda. Tennossie a3 dexTsl mpu
pacTBopeHUH. OHTanbnusA. OHTponus. CrnocoObl BhIpaXXEHMsI COCTaBa pacTBOPOB. ['uapaThl.
Kpucramnoruapatel. ConbBathl. 3HaU€HHE PACTBOPOB B XUMHH U OMOJIOTHH. AHTU(DPU3BI.

Konnounueie cucremsl. JlucnmepcHOCTs W aucriepcHble cuctembl. Knaccuduxarus
KOJUIOUJHBIX CHCTeM. 301M M Tenu. Muuenna u ee crpoeHue. llomyueHne KOJTOMIHBIX
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 3JIEKTPOITUTUYECKOM
JUCCOIMAIIMN. DJEKTPOJIUTHI U HEINEKTpoJuThl. CBoiicTBa MOHOB. CTeNeHb M KOHCTaHTa
nuccoranuu. CunpHble u  cnaOble  nekTposuThl. HMonuble peakiuu. [lpousBeneHue
PacTBOPUMOCTH.

Hucconmanus Boabl. MoHHoe mpousBeneHue Bonbl. Bomoponansiii mokazartens (pH) u
TUAPOKCHIbHBIN TTOKa3zaTenbs pOH.

Iuaponmu3. O6mume momoxkenus. KoHcTaHTa W cTeneHp TUApoiu3a. [ UApoiau3 colen.
CwmelnieHrie paBHOBECHS THIPOJIN3a.

5. XuMHYyecKkasi TepMOIMHAMUKA U KMHETHKA.

['oMoreHHble U reTeporeHHble XuMuyeckue mpoueccbl. CKOpOCTh M MEXAHU3M pEaKIUil.
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 XUMUYECKUE PEAKIIMU. XUMUYECKOEe PAaBHOBECUE U YCIIOBHUS €rO
cmemenusd. [Tpunnun Jle-lllarense. TemnoBoit 3ppexT XuMUIECKOM peakuuu.

6. OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA BelIeCTB

CymHocTtb OKHCIUTENbHO-BOCCTAHOBUTENBHBIX peakiuii. Oxkucnurenu u
BoccTaHOBUTENU. COCTaBIE€HUE YPaBHEHUH OKHCIMTEIBHO-BOCCTAHOBUTENIBHBIX peakiuil. Mx
TUTBL. BrusiHue pa3nudapix GakTopoB HA X0 OKHCIUTEIIEHO-BOCCTAHOBUTENLHBIX PEAKITHIA.
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OnexTpoxumuueckue npoueccsl. Koppo3us wmeramioB. Ilpeamer 3IeKTpOXUMHH.
DIEKTPOXUMHUYECKAs CUCTEMA. XUMUS KOHCTPYKLIMOHHBIX IEKTPOTEXHUYECKUX MAaTEPHAJIOB:
AJIEKTPONPOBOJIHUKOB, MAarHUTONPOBOJASIIUX CILJIaBOB, M30JATOPOB, IOJIYIPOBOAHHUKOB.
BnusiHue npumeceil Ha 3JIEKTPOTEXHUYECKHE CBOMCTBA IPOBOJHMUKOB TOKa. Kepamuueckue u
NOJMMEpHbIE  M30JSIIMOHHBIE — Martepuanbl.  llomynpoBoguuku.  IlpuHiumsr  pa®oThl
JNEKTPOXUMHYECKUX TaTYUKOB.

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

7. CTpoeHne aTOMOB. XHMMS U NMEPUOTUYECKAsT CHCTEMA JIEMEHTOB.

[IpencraBnenne o crpoeHun aroma. CocraB aromHoro sapa. Mzoromsl. CtpoeHue
JIEKTpOHHOW  00onouku  atoma. KBaHTOBble umcia. Ilopsimox 3amosiHeHMst ypoBHEH U
MOlypPOBHEH 3JIEKTpOHAMU. DJNEKTpOHHbIE (opMyJibl. CeMeNCcTBa XUMUUECKHUX 3JIEMEHTOB.

OtkpbiTHEe nepuoguueckoro 3akoHa. CoBpeMeHHas (OPMYIHUPOBKA IEPUOAUYECKOTIO
3akoHa. CTpyKTypa NEpUOAMYECKON cucTeMbl. [lepuojpl, Tpymmbl, N\CPYIIbI, PSIBL.
3aBUCHUMOCTb CBOMCTB JIEMEHTOB OT I10JIOKEHHUS B IEPUOANYECKON CUCTEME.

8. Xumuyeckasi CcBSI3b M MNPOCTPAHCTBEHHOe  cTpoeHHe MoJeKyd. CyIHOCTb
XUMHUYECKOHN CBSI3U. THIIBI XMMUUYECKOM CBA3U. XapaKTEPUCTUKNA KOBAJIEHTHOW CBS3H: DHEPIHS,
HaIpPaBJIEHHOCTb, HACHIIIAEMOCTb, MOJIIPHOCTb, AUMOIbHBIA MOMEHT, JUIMHA, BaJICHTHBIN YIOJl.
BaneHnTHoCTh U cTeneHb okucienus. [ mbpuansanus aToMHbIX opOuTaneil. MexmonekynspHble
CBA3M. XHMMMUECKas CBSI3b U MEXMOJIEKYJISIPHbIE B3aUMOJIEHCTBUS B IOJYIPOBOAHHUKAX,
JUDJIEKTPUKAX.

9. KommuiekcHble (KOOPAMHALMOHHBIE) COeTHHEHMSI.

Crpoenne u xnaccudpuxanus. Homenknarypa. Koopaunanumonnas teopust Bephepa.
[Tpupona XUMHYECKOH CBA3M B KOMIUIEKCHBIX COEIMHEHHUsAX. Jluccoumanus KOMIUIEKCOB B
pactBope. KOHCTaHTBI HECTOMKOCTH KOMIUIEKCOB. KOMIUIEKCHI C OpraHMYECKUMHU JIMTAaHIAMHU.
3HaueHUe KOMIUIEKCHBIX COETMHEHUI B MAllIMHOCTPOECHUHU U B CEJILCKOM X031 CTBE.

10. O6mas xapakrtepucTuka MeTaq10B. CruiaBpl. 3HaueHHe JJIfl CeJIbCKOIO
X03s¥iCcTBA.

Mertannuueckue 3J€MEHTHl M BellecTBa. llojokeHuMe B NEPUOIUYECKON CHUCTEME.
OnekTpoHHOEe cTpoeHue. Merammueckas cBsizb. Kiaccudukauus meramioB. dusnueckue
cBoiicTBa. CriocoObl MOTy4YEHUS U XUMUUYECKHE CBOMCTRA.

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

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

[IpenMer 31eKTpOXUMHH. DIEKTPOXUMHUYECKas cucTteMa. P cTaHAapTHBIX 3IEKTPOAHBIX
MOTEHIMATIOB. DJIeKTpoibl. ['anpBaHnnyeckuii anemeHT. Koppo3us MetanioB u crnocoObl 60phObI
¢ Hel. DnexTpoxumuueckas nosnspuzanus. [lepeHanpsoxkenne. XuMUYecKre HCTOUYHUKH 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 ¥ mpuMEHEeHHE MENOYHBIX METANIOB M UX COCTUHEHHH.

OOmast xapakrepucthka 3iaemMeHToB |lA - rpynmnel u riaBHoOM moarpynmsl. Kambiwid,
CTpoeHHe aTroma, (pu3udeckue M Xumuueckue cBoicTBa. CoeIUHEHUS KalblMs B NPUPOJE.
JKecTKkocTh BOJIBI M CITIOCOOBI €€ YCTpaHEHHUS.

O6mias xapaktepuctuka 3memeHToB IIIA - m\rpynoel. Amomunuil. dusnueckue u
XUMHUYECKHE CBOMcTBAa. AM(OTEpHOCTh COeAMHEHUH amtoMuHuA. [IpuMeHeHne amoMUHIS U €ro
COCMHEHU . AJTIOMOTEPMHSL.

13. I'naBHbIe nepexoaHble MeTaLTbl. CeMelicTBO KeJie3a.
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Oobmas 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.

KoHcTpyKkIIMOHHBIE ~MaTepHallbl W HMX [PUMEHEHHE B  CEIIbCKOM  XO3SMCTBE.
B3aumopeiicTBe KOHCTPYKIIMOHHBIX MAaTepUalOB C.X. MallMH U  00O0pyIOBaHUS c
OKpY’KaloIIel Cpefoi v CpecTBaMU MHTEHCU(HUKAIIMHA TTIPOU3BO/ICTBA.

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

XHWMHUYECKUE TEXHOJOTMU C.X. [POU3BOJACTB. XHMHUUYECKass MeJIHOpalusi IIOYB.
XUMHYECKUE TPOLECChl TMpU CBapKe, Malke METauioB, MPU TEPMOXHUMHUYECKOM H
3JIEKTPOXUMHYECKOM BOCCTAHOBJIICHHMM U PEMOHTE JAETAJIel, NMPU XUMHUYECKOM YIPOUHEHUH
MOBEPXHOCTEN TPYILIUXCS JACTalIel: IEeMEHTAINH, a30TUPOBAHUU, METaJUTU3AIUU.

14. XumMunyeckas naeHTuGUKAIUA.

KauectBennsiii anayms. Lenw 1 MeTo1bl. AHATHTHYECKAS KJIACCH(PUKAIUS NOHOB.

KonnuectBennsnii  ananus. Kiaccudukanuss MeETOI0B  KOJMYECTBEHHOTO — aHAIM3A.
HNHCcTpyMeHTanbHBIE METObI aHanmu3a (pu3uueckuii u U3NKO-XUMHYECKH aHanu3). O0mue
npeacrasinenus. [lpumenenue.

15. Opranuyeckue BellecTBa M MX 0coO0eHHOCTH. 3HauyeHue B c¢/X. Iloammepbl n
0JIMroMepbl. XUMHS NMOJMMEPHBIX MATEPHAJIOB.

Knaccudukanus u HazBaHusi opranndeckux BemecTB. OCOOCHHOCTH CTPOCHHS MOJICKYII.
N3omepus. Gusnyeckue 1 XUMUYECKHUE CBOMCTBA.

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

XuMHUsL CMa30YHBIX MaTepHuaaoB. AHTUKOPPO3MOHHBIE J1I00aBKM K CMAa3bIBAIOIIUM
MmaTepuaiaMm. @DuU3MKO-XMMHUYECKHE BoIpockl mnpuMmeHeHus ['CM B c.X. HpOU3BOJICTBE.
OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE TPOLECChl IMPU TOPEHUU, MOJIMMEPU3ALUOHHBIE U
JECTPYKTUBHBIE ITpoliecchl pu xpanenuu ['CM.

[Monumepuzanusa u konaeHcanus. CTpoeHre U CBOICTBA MOJUMEPOB. TepMOpEeakTUBHbBIE
U TepMoIUTacTUYHbIe MaTepuaisl. Kiten. M3omsamnonHbIe TOJMMEpHBIE MaTepUaIbI.

5. O6pa3oBarejibHbIE TEXHOJIOTHHU

Bup yueoHoii pa6oThl Oo0pa3oBare/ibHbIE TEXHOJIOTHHU
ONEeKTPOHHBIE  MaTepHalbl, HCIOJIE30BAHUE
Jlexunn MYJIbTUMEAUNHBIX  CPEACTB,  Pa3JIaTOYHBINA
MaTepual
JlenoBble U pOJIEBBIX UTPHI, Pa300P KOHKPETHBIX
JIaGopaTopHble 3aHATHA YIPaBIEHUYECKUX  CUTyallUld, TECTHUPOBAHHUE,

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

CamocrosTenbHble pabOThI 3amuta U Ipe3eHTaLNs pe3yJIbTaTOB
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 st 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 mist 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. 3agaHus 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. IlepevyeHb BONPOCOB JJISl IK3aMeHA
1. BozuukHoBeHHe 1 uctopus pa3putus xumun. (OITK-1)
2. OcHoBHbIe TIOHsTHS 1 3aKoHBI XuMuH. (OITK-1)
3.AtomHast Macca 1 MoJieKysipHas. Moinb. DkBuBajieHT. Bagentaocts. (OITK-1)
4. OCHOBHBIC KJTACChl U HOMECHKJIaTypa Heopranudeckux coenuHenuit. (OI1K-1)
5. Okcuibl, OCHOBaHUS, KUCIIOTHI, contd. [Ipumepbl oOpazoBanus 3tux coeaunenuit. (OITK-

6.Conu cpennue u kucisie. Crioco0sl monydenus couneit. [Ipumepsr. (OITK-1)

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

8. PactBopbl. CriocoObI BhIpakeHHs KOHIIEHTpanuK pactBopa. (OITK-1)

9. Knaccuduxkanus pactsopos. (OITK-1)

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

11. Ipuuuns! pacnana Moiekysn Ha HoHbL. CuiibHBIC U ci1a0bie anekTposuThl. (OTTK-1)
12.Teopust anekTponuTudeckon nucconnanuu. CTeneHpb 3IeKTPOIUTHUECKON JUCCOLIUAIIH.

(OTIK-1)

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

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

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

16. Komumonneie pactBopsl. (OITK-1)

17. B3BecH, a3p030J4, CYyCIICH3UH, SMYJILCHH, TTeHbI. 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)
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23. Dueprus csizu saep. depexr maccerr. (OITK-1)

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

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

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

27. TlopsiakoBsiii HOMep aamementa. 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 coeannenuit. (OTTK-1)

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

35. CraHgapTHbIC TOTCHIIHAIBI AJIeKTpoaHbIX peakiuii. (OITK-1)

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

37. 3amuTa MeTaioB ot koppos3un. Kinaccudukanus kopposuiinsix npoieccos. (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 KHUHETUKH I
anemeHTapHoi ctaqun. KoncranTa ckopoctu peakiuu. (OITK-1)

44.3aBUCUMOCTb CKOPOCTH XMMHUYECKOH peakimu oT Temnepatypsl. [Ipasuino Bant-T'odda.
VYpauenue Appennyca. (OITK-1)

45 IlpencraBneHne 00 HHEPIUM AaKTHBALIMM, SHEPreTUYECKOM Oapbepe U IEepexX0JTHOM
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-nioarpymist. (OITK-1)

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

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

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

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

56. Tlepexoanbie Mmetainibl. (OTTK-1)

57. DnexTpoxumuueckue cBoiictea MmetayuioB. (OITK-1)

58. Xumuueckas uaentudukarms. (OITK-1)

59. Oprannyeckue coenunenus. Knaccupukanus U cBoicTBa OpraHMYeCKUX COEIMHEHHH.
(OITK-1)

60. YrieBoaopoisl 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 oueHuBanust

OueHo4YHbIE CpecTBA

KOMIIeTeHIM I (K0J1. 62J1710B)
ITpoaBUHYTHII — MOJHOE W TTyOOKOEe 3HAHWE W TMOHUMAaHHE TECTOBBIC 3aIaHUS
(75 -100 6amoB) y4eOHOro MaTepHaia W3 Pa3HbIX pa3/IeiioB (30-40 Gamnos);
COTIHIHOY» JMCIUIUTAHBI; pedepat
- TIOHMMAaHHE CYIIHOCTH ¥ B3aMMOCBSI3U (7-10 6ammoB);
paccMaTpuBaeMbIX TPOIIECCOB U SBICHUN; BOITPOCHI K 9K3aMEHY
- TIOCEIICHUE yUeOHBIX 3aHATHH, 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;
- MOCCIIEHUE YUCOHBIX 3aHATUN, aKTHUBHAS U
TBOpUYeCcKass  paboTa Ha  MPAKTHYECKHX
3aHATHSAX;
HOpOFOBBH‘/'I - TBEpPAOC 3HAHMWEC U INMOHMMAHUC OCHOBHBIX TECTOBBIC 3aJaHUS

(35 - 49 6amnoB) —
«YIOBIETBOPUTEIHLHOY»

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

pu YCTpPaHEHHUH HETOYHOCTEHN u
HECYILECTBCHHBIX OMIMOOK B  OCBELICHUH
OTJIENBHBIX MOJIO)KEHUH TP  HABOIAIINX

BOIIPOCax 3K3aMEHaTopa;

- MOcCelleHre y4YeOHBIX 3aHsATHH, paboTa Ha
HUX, BBITIOJTHEHHE BCEX hopm
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»

- HEMIPaBHWJIBLHBIA OTBET XOTs ObI HA OJTUH W3
OCHOBHBIX BOIIPOCOB, TpyOble OIMUOKH B
OTBETC, HCTIOHUMAHUC CYHIHOCTH HU3JIaracMbIX
BOIIPOCOB;

- HEYBEPECHHbIE U HETOYHBIE OTBETHl Ha
JOIMNOJHUTEIIbHBIC BOIIPOCHI;

- HECHUCTEMHOE TIOCEIICHHE 3aHsITHUH,
OTCYTCTBHE pabOThl Ha HUX, BBIIOJIHEHUE
OTJIIENBHBIX (OPM MPOMEKYTOYHOTO KOHTPOJISL
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 s OakamaBpoB/A.M. T'omyGes, HO.A. JleGenes, I'.H. ®aneeB, 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. TeopeTnueckue 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
Heopranndeckas xumus B 24. YacTp2. XUMHS 3JIEMEHTOB S5-HU3/., TIEp. U JOI. YYeOHUK 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 orpanuuecH] —

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

7.3.Pecypcbl HHPOPMALITHOHHO-TEJIEKOMMYHHUKALMOHHOM ceTH « UHTEepHeT»

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

7.4MeToanuecKkre YKa3aHUS 10 OCBOCHHUIO TUCHMILIMHBI

1. Cumbupckux E.C., [TanpuroB B.®., Ky3nenosa P.B., Tapacosa C.B., lllenkoBuukosa H.B.

Metoanueckoe pyKOBOJCTBO K JJAOOPATOPHBIM 3aHATHSM 110 XUMHUU VISl CTYJIEHTOB UH)KEHEPHO-

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 BBITOJHEHUIO CAMOCTOSATEIHHON PabOTHI IO TUCITUTUTHHE « XM

JUISl THKEHEPHBIX celualibHOCTeNd. — MudypuHck: u3a-so Muul’AY: 2015, 23c.

7.5 NndopmannoHHbie M HH(PPOBbIEC TEXHOJIOTHH (IPOrPaMMHOE
o0ecneyeHue, COBpeMeHHbIe MPOdeCCHOHAJIbHBIE 0a3bl JAHHBIX U
nH(GOpPMANIMOHHBIE CTIPABOYHBIE CHCTEMbI)

VYuyebHast IucHMIUIMHA (MOAYJIb) TMpelycMaTpuBaeT OCBOCHHE HWH(POPMAIMOHHBIX MU
M (pOBbIX TeEXHOJOTUH. Peanusarus nuppoBbIX TEXHOJIOTHI B 00pa30BaTeIbHOM MPOCTPAHCTBE
ABJISIeTC OJHOW W3 BaKHEHIIMX Iered oOpa3oBaHuUs, Jarolield BO3MOXXHOCTb pa3BUBATh
KOHKYPEHTOCIIOCOOHBIE KauecTBa OOydaroluxcs Kak OyIylluX BBICOKOKBAJIM(UIIMPOBAHHBIX
CIEIUAJIACTOB.

[{u¢poBble TEXHOJIOTUU MpPENTyCMATPUBAIOT Pa3BUTHE HAaBBIKOB A((EKTUBHOTO pPELICHUS
3aJa4  NpOQEeCcCCHOHANBHOIO, COLHAIBHOIO, JIMYHOCTHOIO XapakTepa ¢ HCIOJIb30BaHUEM
pa3IMYHbIX BHJIOB KOMMYHUKAIIMOHHBIX TeXHONOTMH. OcBoeHue HUGPOBBIX TEXHOJOTUH B
paMKax JaHHOM JUCHMIUIMHBI (MOAYJsl) OPHUEHTHPOBAHO Ha CHOCOOHOCTH O€30macHo u
HaJJIeXxamuM 00pa3oM MOJdy4aTh JOCTYH, YIpPaBlATb, WHTETPUPOBaTb, OOMEHMBATHCH,
OLICHMBaTh M CO37[aBaTh HMH(OpPMAIMIO C MOMOIIBI0 IU(PPOBBIX YCTPOMCTB U CETEBBIX
texHonoruii. dopMupoBanue HKU(PPOBON KOMIETEHTHOCTH MpernoiaraeT paboTy ¢ JaHHBIMU,
BJIaJICHUE MHCTPYMEHTAaMU AJI1 KOMMYHHKAIIUH.

7.5.1 D1eKTPOHHO-0MOJIMOTEYHbIE CUCTEMBI U 0a3bl TaHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue ycayr ot 03.04.2024
Ne 6/1 (CereBas anekTpoHHast OMOIMOTEKA)
2. ba3a gaHHbIX 271€KTpOHHBIX HHPopMannoHHBIX pecypcoB ®I'BHY ITHCXb (morosop

no o0ecrneueHnIo J0CTyna K 3JIeKTPOHHbIM HH(popMannoHHbIM pecypcam PI'BHY ITHCXb
yepe3 TepmuHan ygaieHHoro gocryna (TY] ®I'BHY ITHCXB) ot 09.04.2024 Ne 05-YT/2024)
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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
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/
https://e.lanbook.ru/

3. DnextpoHHast 6ubnuoreunas cucrema «HarmonanbHbIN HppPoBoii pecypc «PyKOHT»:
Komnekiuun «bazoseiit maccuB» u «Komoc-c. Cenbekoe xo3siictoy (https://rucont.ru/) (morosop
Ha OKa3aHHEe YCIIYT O MPEI0CTaBICHHIO H0CcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «nexTponHoe n3garenbctBo FOPANTY (https://urait.ru/) (zorosop Ha Oka3aHue
yCIYT TI0 TPEIOCTaBICHUIO J0cTyma K oOpazoBarenbHOU ruiatpopme OOO «DieKTpoHHOE
usnarenberso FOPAMTY or 07.05.2024 No 6555)

5. DnekTpoHHO-OMOIMOTeYHass cuctema «Bepuanckuity  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE UCIIONIb30BaHME MpousBeneHuit oT 26.03.2020 No 14/20/25)

6. baza mannpix HOB «HarwonaneHas asnekrponHas OuoOamoreka» (https://rusneb.ru/)
(moroBop o moxkmoueHun k HOb u npenocraBnenun poctymna k oobekram HOb ot 01.08.2018
Ne 101/HDb/4712)

7. CornamieHue O COTPYIHHUYECTBE IO OKa3aHUIO OWOIMOTEYHO-WH(OPMAIIMOHHBIX H
COIIMOKYJIBTYPHBIX YCIyT TOJB30BaTeNsIM YHUBEPCUTETA W3 YHUCIIAa WHBAIHIOB IO 3PEHHUIO,
CIa0OBUASIINX, WHBAIMIOB JIPYTMX Kareropuil ¢ OrpaHUYEHHBIM JOCTYNOM K HHpOpMainuwu,
JUI, UMEIOIIUX TPYAHOCTH C uTeHueM I1uiockonedatHoro tekcta TOI'BYK «TambGoBckas
oOnactHas yHUBepcaabHas Hay4Has o6ubnmoTexa uM. A.C. [Tymkuaa»
(https://www.tambovlib.ru) (cornamenue o corpynauuectse ot 16.09.2021 Ne 6/1)

7.5.2. UudopMaiuOHHBIE CIIPABOYHbIEC CUCTEMbI
1. CnpaBounast ipaBoBas cuctema KoncynsranTllntoc (1oroBop nocraBku, aJjanTaluu U
conpoBoxaeHus dk3eMIUIsipoB cucteM Koncynsrantllmtoc ot 11.03.2024 Ne 11921 /13900/3C)
2. DnekTpoHHbIN nepuoanyeckuil cripaBouHuk «Cuctema TAPAHT» (noroBop Ha yciayru
10 conpoBokaeHH0 0T 15.01.2024 Ne 194-01/2024)

7.5.3. CoBpeMeHHbIe IPO(pecCHOHAIbHBIE 0a3bl TaHHBIX

1. baza pnaHHBIX HOPMAaTHBHO-TIPAaBOBHIX aKTOB HH(OPMALMOHHO-00pa30BaTeIbHON
nporpammel «Pocmerony» (morosop ot 15.08.2023 Ne 542/2023)

2. baza nannbix Hayunoil snextponnoit Ombmmnoreku eLIBRARY.RU — poccuiickuit
MH(OPMAIIMOHHO-AHAIMTUYECKUI TopTan B 007acTH HAyKH, TEXHOJIOTUH, MEOULIMHBI U
obpazosanwus - https://elibrary.ru/

3. ITopran oTKpeITHIX HaHHBIX Poccuiickoit Meneparmu - https://data.gov.ru/

4. OrtkpeiTele naHHble DenepanbHOM CIYKOBl TOCYIapCTBEHHOW CTaTHCTUKU -
https://rosstat.gov.ru/opendata

7.5.4. JIMIeH3MOHHOE U CBOOOHO paclpoCcTPaHseMoe NPOrPaMMHOe
o0ecreyeHue, B TOM YHCJIe 0TE4eCTBEHHOI0 MPOM3BOACTBA

Ne HaumenoBanue Pazpabotunk I[10 | octymHOCTB Ccbuika Ha Enunstit PexBu3uTHI
(nmpaBooGnasnate | (mueH3noOHHOE, | peecTp poccuiickux MOATBEPKIAIOILETO
JIb) cBOOOITHO nporpamm a1 OBM JIOKyMeHTa (Ipu
pacnipoctpansieM | u B/l (mpu Hann4nm) HaJIM4uHn)
oe)
1 | Microsoft Windows, Microsoft JluieH3noOHHOE - JTuueHsust
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpoxk
JercTBUA: 6eCCPOUHO
2 AHTHBUpYCHOE AO Jluuensuonnoe | https://reestr.digital.g Cy0OnMIeH3NOHHBIT
MIPOrpaMMHOE «JIaboparopus ov.ru/reestr/366574/7?s norosop ¢ OO0
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https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/
https://rosstat.gov.ru/opendata

obecrieueHne Kacniepckoro» phrase_id=415165 «Codrekc» or
Kaspersky Endpoint (Poccus) 24.10.2023 Ne 6/,
Security mms OusHEeca CPOK AEHUCTBHSL: C
22.11.2023 o
22.11.2024
MoitOduc 00O «Hogsie Jluuensuonnoe | https://reestr.digital.g Kontpakt ¢ OO0
CraHgapTHBIH - oOnayHble ov.ru/reestr/301631/7s «PyOuKon»
OducHbli naker TEXHOJIOTHNY phrase_id=2698444 ot 24.04.2019 Ne
JU1s1 pabOoTEHI ¢ (Poccus) 03641000008190000
JIOKyMEHTaMu 12
U ITIOYTOH CPOK JEHCTBUSL:
(myoffice.ru) 6eccpodHo
OducHbrit makeT AO «P7» Junensuonnoe | https://reestr.digital.g Kourpakt ¢ OO0
«P7-Oduc» ov.ru/reestr/306668/?s «Coprexcy
(meckrormHasi BepcHsi) phrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CPOK ACHCTBUSA:
OeccpouHo
OmneparnroHHas 00O "basaner | JInueusuonnoe | https://reestr.digital.g Koutpakt ¢ OO0
CUCTEMA AJIBT cBoOoHOE ov.ru/reestr/303262/7?s «Codrexe»
O6pazoBaHue» MIPOTrPaMMHOE phrase_id=4435015 ot 24.10.2023 Ne
obecmeuenune" 03641000008230000
07
CPOK JCCTBUA:
O6eccpouHo
[MporpammHuas AO Jlunensnonnoe | https://reestr.digital.g JIMueH3MOHHBII
cucreMa JuIs «AHTHILIATHAT ov.ru/reestr/303350/7?s JoroBop ¢ AO
00OHapyKeHUS (Poccust) phrase_id=2698186 «AHTHILIATAAT» OT
TEKCTOBBIX 23.05.2024 Neo 8151,
3aUMCTBOBAHUI B CPOK JICHCTBHS: C
Y4eOHBIX U HayIHBIX 23.05.2024 no
paborax 22.05.2025
«AnTtHmiaruar BY3»
(https://docs.antiplagia
us.ru)
Acrobat Reader Adobe Systems CB06OIHO - -
- POCMOTP pacmpocTpaHsiem
nokymeHToB PDF, oe
Djvu
Foxit Reader Foxit CBoboaHo - -
- IPOCMOTP Corporation pacmpocTpassieMm
nokymeHToB PDF, oe
Djvu

7.5.5. Pecypcbl HH(pOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH

«AnTepuer»
1. CDTOwiki: 6a3a 3Hanu#t o mudpooit Tpanchopmanmm https://cdto.wiki/

2. Odunuanehsriii caiit MUC Poccum - http://www.mchs.gov.ru/

3. Oxpana tpyna - http://ohrana-bgd.ru/
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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.mchs.gov.ru/
http://ohrana-bgd.ru/

7.5.6. llndpoBble MHCTPYMEHTHI, IPUMEHsIEMbIe B 00Pa30BaTeJILHOM
npoiuecce
LMS-muarpopma Moodle
Bupryansnas nocka Mupo: miro.com
Bupryanbsnas nocka SBoard https://sboard.online
Bupryanpnas nocka Padlet: https://ru.padlet.com
O6maunbie cepuchl: Annekc./luck, O61ako Mail.ru
Cepsucsl onpocos: Araexc ®opmbl, MyQuiz
Cepsucsl BuseocBs3u: Sunexc tenemoct, Webinar.ru
CepBuc cOBMECTHOU pabOTHI Ha/I MPOSKTaMH JIsl HeOobImux rpymni Trello
http://www.trello.com

O N kbR

7.5.7. ln(poBbie TEXHOJIOTUH, IPUMEHAEMbIe IPU U3YYCHUHU AUCHUILIHHBI

Ne | Iludpossie Buner yueGHoii dopmupyemeie NJK
TEXHOJIOTHH paboTHI, KOMITETCHIIH
BBIIIOJIHSIEMBIE C
MIPUMEHEHUEM
nudposBoi
TEXHOJIOTHH
1 | Obnaunbie Jlexumn OIIK-1. Cnocoben
TEXHOJIOTHH JlaboparopHbie emaTh TUIIOBbIE
patop p N-1lonk-1 Ucnons3yer
3aHATHUS 3a1auun
. OCHOBHBIE 3aKOHBI
2 | bombume Jlexuuu npodeccuoHanbHOMI
€CTECTBEHHOHAYYHBIX
JTaHHbIE JlaboparopHblie JIeSITEIIbHOCTH Ha
., | JACUHIUINH TUTSt
3aHATUS OCHOBE 3HAHUI
pelIeHusl CTaHIapTHBIX
3 Texnomornu Jlexmum OCHOBHBIX 3aKOHOB
OecnipoBoaHOM | JTabopaTtopHbie MaTEMAaTHYECKHAX y | AT B COOTBETCTRAM
POBOA patop c HaIPaBJIECHHOCTHIO
CBSI3U 3aHATHUS €CTECTBEHHBIX HAyK C .
npodeccuoHambHOM
CamocrosiTenbHas IIPUMEHEHUEM
NeSATeTbHOCTH
pabota UH(OPMAaIIMOHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTUI

8. MaTepua/IbHO-TeXHHYECKOe o0ecnevyeHne JUCHUIINHBI (MOIYJIsl)

Jns  mpoBeneHMs — 3aHATUH — MMeeTcss  cieayromee  obopyaoBanue: JKamosu
ropu3oHTalbHbIe Ha Tpu OKHa (uMHB. No 2101065486), WurtepaktuBHas pocka (MHB. No
2101040205), Cwucremubiii komrutekt: mpomeccop Intel Original LGA 1150, BeHTHISATOP
Deepcool THETA 21, marepunckas minata ASUS H81M-K[JS-1150 iH, mamare DDR3 4 Gd,
xectkui auck 500 Gb, xopnmyc MAXcase H4403, 6ok nutanus Aerocool 350W ( unB. Ne
21013400740), TIpoextop Viewsonic PJD6243 DLP 3200 lumens XGA 3000:1 HDMI 3D,
Habopbl neMoHCTpalnOHHOTO 000pyI0BaHUS U Yy4eOHO-HArIsIHBIX rmocobuil. PH-metp (uHB.
1101044686);TepmocTat c oxnaautenem JIH-4 (uaB. Ne1101044760); ®OTOAIEKTPOKOIOPUMETP
(unB. Nel101044671); Lentpudyra nadoparopHas (uuB. Nel101044720); Ilkad BeITSDKHON
(uHB. Nel101061403), bans BO/JISTHAS nabopaTopHas (uHB.
Ne1101044756),Dotoanexktpokonopumerp  (maB.  Ne  1101044666), PH-metp  (uHB.
Ne1101044689),. llkad BerTsxHON (MHB. Nel101061403), KommbroTep B cocTaBe: MpoOIECcop
Intel 775 Core Duio E440, monutop 19" Acer (uaB. Ne 2101045116, 2101045113).

KomnbroTepHass TexHuka noakmoueHa Kk cetu «MHTepHer» u obecrnedeHa JOCTYIIOM B
OUOC ynuBepcurera.
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Pabouast mporpamma JUCHHIUTHHBI «XHMHUS» COCTaBIIEHA B COOTBETCTBHU C TPEOOBAHHUSIMHU
®I'OC BO mno nanpasnenuto noaroroBku 35.03.06 ArpounxeHepust (ypoBeHb OakaaBpuaTa),
yrBepxkaeH 23.08.2017 Ne 813.

ABTOD(BI)
CTapIUH MpenoaaBaTeNb Kadeapbl OMOJIOTHH U XUMUH
IlenxoBuukosa H.B. /

CTapIIuii mpenoaBareib Kadeapbl OMOIOTHHA U XUMHUH

Tapacosa C.B.

Peuensent(sr): C.B. ConoBneB JIOKTOP CEITbCKOXO035HCTBEHHBIX
HaYK, JIOIICHT KaeaApbl TPAHCTIOPTHO-TEXHOJIOTUYECKUX MAIIMH U OCHOB KOHCTPYHPOBAHHUS

[Tporpamma paccMoTpeHa Ha 3acefaHuu Kadeapsl OMOIOTUH B XMMUH, MPOTOKOI Ne 9 ot
15 ampenst 2019 1.
[Iporpamma paccMOTpeHa Ha 3acelaHUM Y4eOHO-METOAMYECKOW KOMHCCHUU HMH)KEHEPHOTO
unctutyta ®I'bOY BO Muuypunckuii 'AY, nporokon Ne 9 ot 22 anpens 2019r.
[Iporpamma yTBep)KAE€Ha Ha 3acelaHUM y4eOHO-METOJUYECKOTO COBETAa YHHBEPCHUTETA
npotokoi Ne 8 ot 25 anpens 2019r.
[Tporpamma nepepaboTana U A0MOIHEHA B cOOTBeTCTBHH ¢ Tpeboanusimu GI'OC BO.
IIporpamma paccMOTpeHa Ha 3acefaHuu Kadeapbl OMOJIOTUU U XMUMUH, MPOTOKOA Ne 7 oT
10 mapra 2020 T.
[TporpammMa paccMoOTpeHa Ha 3acelaHUM Y4eOHO-METOAMYECKOH KOMHCCHU HMH)KEHEPHOTO
uHctutyta ®I'6OY BO Muuypunckuii I'AY, nporokon Ne 9 ot 13 anpens 2020r.
[Iporpamma yTBepkA€Ha Ha 3acellaHMM y4yeOHO-METOJUYECKOTr0 COBETa YHHBEpPCUTETa
npotokoi Ne 8 ot 23 anpens 2020 r.
[Tporpamma nepepaboTtaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusMu OI'OC BO.
[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadeapsl OMOIOTHN B XMUMUH, MPOTOKOI Ne 8 ot
15 mapta 2021r.
[Tporpamma paccMOTpeHa Ha 3acellaHUM Y4eOHO-METOAMUYECKOW KOMHCCHU WH)KEHEPHOTO
uHctutyra ®I'BOY BO Muuypunckuii ['AY, nporokon Ne 9 ot 5 anpenst 2021r.
[Iporpamma yTBep)KJ€Ha Ha 3acelaHUM YUeOHO-METOIUYECKOTO COBETa YHHBEPCHUTETA
npotokois Ne 8 ot 22 anpens 2021 r.
[Iporpamma nepepaboTaHa U A0MOTHEHA B COOTBeTCTBHH ¢ Tpeboanusimu OI'OC BO.
IIporpamma paccmoTpeHa Ha 3acenaHuu kKadeapsl 6uonoruu U xumuu. [Iporokxon Ne 10
ot 28 mast 2021 r.
IIporpamma paccMOTpeHa Ha 3acelaHUM Y4eOHO-METOAMYECKONH KOMHCCUU MHKEHEPHOTO
uHctutyra ®I'60Y BO Munuypunckuii I'AY, nporokon Ne 11 ot 15 nrons 2021r.
[Iporpamma yTBepxk/ieHa Ha 3acelaHUM y4eOHO-METOAMYECKOTO COBETa YHHBEpPCHUTETA
npotokoa Ne 12 or 30 urons 2021 r.
ITporpamma nepepaboTaHa U JONOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusamMu ®I'OC BO.
[Tporpamma paccmoTpeHa Ha 3aceqanuu Kadeapsr Ouonoruu u xumun. [Ipotokon Ne 8 ot
4 anpenst 2022 1.
IIporpamma paccMOTpeHa Ha 3acelaHuM y4eOHO-METOANYECKON KOMUCCUU MH/KEHEPHOTO
uHcturyra ®I'BOY BO Muuypunckuii ['AY, nporokon Ne 7 ot 14 ampens 2022 r.
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[IporpamMma yTBepkIeHa Ha 3acelaHUU Y4eOHO-METOIUYECKOTO COBETa YHHUBEPCHUTETA
npotokoi Ne 8 ot 21 anpens 2022 r

[Iporpamma nepepaboTana u J0MN0IHEHa B cOOTBeTcTBUM ¢ TpeboBanusimu GI'OC BO.

[Iporpamma paccMoTpeHa Ha 3acemanuu kadeapsl omosornn U xumuH. IIporokon Nell
ot 5 uroHs 2023 r.

[IporpaMma paccMoTpeHa Ha 3acelaHuu y4eOHO-METOUYECKOW KOMUCCUU HHKEHEPHOTO
uncturyra ®I'BOY BO Muuypunckuii ['AY, nporoxon Ne 10 ot 19 utons 2023 r.

[IporpamMma yTBepk[eHa Ha 3acelaHUU Y4eOHO-METOJIUYECKOT0 COBETa YHHUBEPCHUTETA
npotokoi Ne 10 ot 22 utonst 2023 r.

[Iporpamma nepepaboTaHa U JA0MOIHEHA B COOTBEeTCTBHH ¢ TpeboBanusimu OI'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceqanuu Kadeapel 6uonoruu U xumun. IIporoxon Ne9 ot
6 mas 2024 r.

[IporpamMmMa paccMOTpeHa Ha 3ace/laHuu y4eOHO-METOAUYECKOW KOMUCCUU NHKEHEPHOTO
nHctutyra ®I'6OY BO Muuypunckuii ['AY, npotokos Ne 9 ot 20 mas 2024 r.

[IporpamMmMa yTBepkJeHa Ha 3acelaHUU Yy4eOHO-METOJIMYECKOTO0 COBETA YHHUBEPCHUTETA
npotokoi Ne 9 ot 23 mas 2024 r.

OpI/IFI/IHaJ'I JOKYMCHTAa XpPaHUTCA Ha Kacbe):[pe CTaHdapTu3anuu, MCTPOJIOTHUH H
TEXHUYCCKOT'O CCPBUCA.
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