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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 06yan0mecs1 KOMHGTGHHHﬁ, MO3BOJIAIOIINX UM B ﬂaHBHeﬁmeM OCYHICCTBJIATDH

npodeccuoHaIbHYIO

JACATCIIBHOCTD

AKCHEPUMEHTATIBHBIX OCHOB OOILIEH XUMUH.

IMOoCpEACTBOM

OCBOCHMHA

TCOPECTUYECCKUX n

2. MecTO IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHO IPOrpaMMbl
Jucuummna «XuMus» npeacTaBisieT codoit nucuuminnay 61oka 1 51.0.07
JIns OCBOGHMS AMCUMIUIMHBI «XUMHS» OOYYalOIIMEecs HCIONB3YIOT 3HAHHS, yYMCHHS,
HaBBIKH, CPOPMHUPOBAHHBIE B X0JI€ M3YyUCHHUS JUCHUIUINH «MaTteMaTHKa.
JucrumianHa «XuUMUS» SBISETCS OCHOBOIOJIAraloIiedl Uil yCHEIIHOTO OCBOCHHMS
MOCEAYIOMUX  AUCUUTUINH

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

«MarepuanoBeaeHue U

3. HJIaHl/IpyeMble pe3yabTaTbl Oﬁy‘leHl/Iﬁ o AMCIOMIIJINHE, COOTHECCCHHbIC
C INIAHUPYEMBIMHU pE3yJIbTaTaMHU 0CBOCHUSA 06p330BaTeﬂbH0ﬁ nmporpaMmmabl

OcBoeHHE TUCIUILTUHBI (MO/IYJIs) HAPaBICHO Ha (OPMUPOBAHNUE KOMIICTEHIINH:
obmenpodeccCuoHaTbHBIX
OIIK-1. CnocobeH pemiath THUIOBBIE 3alaud MPOPECCHOHAIBLHOW CATEIBHOCTH Ha
OCHOBE 3HAHWI OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKUX M €CTECTBEHHBIX HayK C NPUMCHCHHEM
UH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOT Ui

Kon u Kon u Kpurepun onieHnBaHuUS pe3ynbTaToB 00yUeHHUS
HaMMEHOBaH | HaUMEHOBaHH
ue € UHAMKATOpa F—
YHUBEPCAIIbH | JTOCTHIKEHHS
. (ToTIOpOTOBBI
oM YHUBEPCAIBH i,
KOMIIETEHILIN BIX N N IIponBUHYTEI

. | KOMIETEeHIIUsI | TOPOTOBBIH 0a30BBbIit N
u KOMITETEHITHH He i

copMHpOBaH
a)

OIIK-1. N-lork-1 He moxet | Ciabo Xoporo Ycnemno
Criocoben Hcronb3yeT | UCIONB30BaTh | HCIIOJB3YET WCTIOJB3yeT UCIIOJIB3YEeT
pemars OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
THUITOBBIC 3aKOHBI 3aKOHBI 3aKOHBI 3aKOHBI 3aKOHBI
3a7a4yn €CTECTBEHHOH | €CTECTBEHHOH | €CTECTBEHHOH | €CTECTBEHHOH | €CTECTBEHHOH
npodeccrona | ayuHbIX AyYHBIX ay4HBIX ay4HBIX ay4HBIX
JTBHOM JMCIUILITHH JMCIUILITHH JTUCIUTLIHH JTUCIUTLIHH JTMCIUILIHH
JeSITENIbHOCT | ISl PEUICHUs | Ui PEIIeHHs | JJIsl PEUICHUs | Uil pPEIIeHHs | sl PEUIeHUs
¥ Ha OCHOBE | CTAaHJAPTHBIX | CTAHJAPTHBIX | CTAaHAAPTHBIX | CTAHJAPTHBIX | CTaHAAPTHBIX
3HAHWH 3amad B | 3ama4 B | 3a7a4 B | 3a71a4 B | 3ama4 B
OCHOBHBIX COOTBETCTBUH | COOTBETCTBHU | COOTBETCTBUH | COOTBETCTBHU | COOTBETCTBUU
3aKOHOB c c c c C
MaTeMaTU4eC | HAalpaBJICHHO | HANpaBJICHHO | HANIPABJICHHO | HANPaBIICHHO | HAIPaBJICHHO
KHX U | CThIO CTBIO CTBIO CTBIO CTBIO
€CTEeCTBEHHBI | mpodeccuona | mpodeccuona | npodeccuona | npodeccrona | npodeccruoHa
X HAyK C | JbHOU JIHOU JBbHOU JBbHOU JIbHOM
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pUMEHEHUE
M
nHpopmaro
HHO-
KOMMYHHKAI]
MOHHBIX
TEXHOJIOTUI

JACATCIIBHOCTH

JACATCIIbHOCTH

JACATCIIBHOCTH

JACATCIIBHOCTH

JACATCIIbHOCTH

B pe3ynbraTe 0cBOEHUS NUCHUIUIHHBI (MOAYIIs) 00y4aroIIUics JOMKEH:

3HaTh:

- OCHOBHBIE MOHATHS U 3aKOHBI XUMHH;
- CBOMCTBa OCHOBHBIX KJIaCCOB HEOPIaHUYECKMX COCTUHEHUI (;
- TEOpPEeTUYECKHE OCHOBBI 3aBUCIMOCTH CBOMCTB BEILIECTB 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 M CHIITyYHUMH BEIIECTBAMH;

- MOJIb30BATHCS MPOCTCHIIUM XUMHYECKUM 000PYIOBAHUEM H TIOCYI0M;

- BBIpaXKaTh COCTaB BEIIECTB XUMUYECKUMHU (POpMYyIamu;

- peliaTh TUIOBBIC 3a]a4H MPOPECCHOHAIBHOI JCATENFHOCTH HA OCHOBE 3HAaHHN OCHOBHBIX
3aKOHOB MATCMAaTUYCCKHUX MW C€CTCCTBCHHLIX HAyK C TIPUMCHCHUCM I/IH(bOpMaIII/IOHHO'
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA

- IPOBOAMTH U OLIEHUBATh PE3yJIbTaThl U3MEPEHUN

- BbIpaXXaTb 3aKOHOMCPHBIC IIPCBpAICHUS BEIICCTB C IIOMOIIBIO ypaBHeHI/Iﬁ XUMHNYCCKHUX

peaKkuuid.

Bnaners:

- CIOCOOHOCTBIO C MOMOIIBI0O XUMUYECKUX MOHATUH (OpMYNI U ypaBHEHUI BbIpaxaTb

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

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

BCIICCTBaAMU.

3.1. MaTpuina cooTHeceHHs TeM/pa3/1eJi0B y4eOHOM TMCIUIJIMHBI (MOXYJIs)

U GopMHpPYeMBbIX B HUX 001enpodecCHOHAIbHBIX KOMIIETEHUM I

KOMIIETEHIIUH

OOmee Koi-

Pa3aenbl, TeMBI TUCIUTUIMHEI BO
OIIK-1 KOMIIETEHIIN

51
Baenenune. OcCHOBHBIE TTOHSITHS U 3aKOHBI XUMHUH. 4 1
OcHOBHBIE KJIaCCHI BEIIECTB. KucaotHo-ocHOBHBIE + 1
CBOICTBA BEIIECTB.
XWMHYECKHE CHUCTEMBI: PacTBOPHI, TUCIIEPCHBIE CHUCTEMBI, + 1
AIEKTPOXUMHUUYECKHE cUCTeMbl. KOJIOMIHbIE CHCTEMBI.
DJIEKTPOJIMTHYECKAS AUCconmanus. [ naponus. + 1
XuMudeckasi TepMOJIMHAMHUKA U KUHETHKA. + 1
OKHUCIIUTETHHO-BOCCTAHOBUTEILHEBIE CBOMCTBA BEILIECTB. + 1
Crtpoenue aTOMOB. Xumus H nepuoinyecKas + 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.

['maBHbIe IepexoaHbie MeTauibl. CEMENCTBO JKene3a. + 1
Xumuueckasi UACHTU UK + 1
Oprannueckue BeIEeCTBA M UX OCOOEHHOCTH. 3HAYCHHE B C/X. + 1
[Tonumepsl u ouromepbl. XUMUS OJMMEPHBIX MATEPUAJIOB.

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

4.1. O0beM IMCHUIUIMHBI M BUAbI 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
MpenoiaBaTesieM, T.4.
AyaUTOpHBIE 3aHATHS, U3 HUX 68 18
JCKIHA 16 6
JIaGopaTopHble 3aHATUS 16 10
CamocrosiTenpHas pabora 40 83
[IpopaGoTka yuyeOHOro marepuana IO
TUCHUIUIMHE  (KOHCIEKTOB  JICKIUH, 15 45
Y4eOHHKOB,  MaTepHaJIOB  CETEBBIX
pECypCoB)
BrimonHenue WHINBUTYTbHBIX 10 38
3ajaHU
[ToaroroBka K TECTUPOBAHHIO 15
KonTtpop 36 9
Bun utToroBoro KOHTpoIIs 9K3aMEH JK3aMEH
4.2. Jlekuuu
dopmupyemeie
O0Bem B acax PMUPY
KOMIICTCHITHH
No Paznen nuctunmuHbl (MOYJIs1), TEMBI JIEKITHI OuHas 3a04Has
¢dopma ¢dopma
oOydeHust | oOydeHUs
Beenenne. OCHOBHBIE TTOHSITHS U 3aKOHBI XHMUH. 1 1 OIIK-1




2 OcCHOBHBIE KJIACCHI BemlmecTB. KHUCIOTHO- 1 OIIK-1
OCHOBHBIE CBOMCTBA BEILIECTB.
3 | XuMHUeCKHe CHCTEMEL: PaCTBOPHI, 1 OIIK-1
JTUCTICPCHBIC CUCTEMBI, DJIEKTPOXUMHUYCSCKUE
cuctembl. KonnounaHeie cucTemel.
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 KomrutekcHble (KOOpAMHAIMOHHBIC) COSTUHCHUS. 1 OIIK-1
10 | OOmras xapakTeprcTiuka MeTayuioB. CIuiaBbl. 3HaYCHUEC 2 OIIK-1
JUISI CEBbCKOTO XO3sICTRA.
11 | DAEKTPOXUMHUIECKUE CHUCTEMBI. Koppo3zus 1 OIIK-1
METaJIJIOB. AKKYMYJISTOPBI. Y CTPONCTBO U IPUHIIUI
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 HACHTH(DHKAINS 1 OIIK-1
15 | Opranudeckue BeliecTsa U UX 0COOCHHOCTH. 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
Ne p—— I/IcgompsyeMoe 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
MAacChl SKBUBAJIEHTA MOJISIPHOM
HEU3BECTHOI'O METaJLIA. MAacChl
SKBHUBAJICHTA
METalia,
cocrosfllas U3
OIOpeTKH,




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 rOTOBBIMHU
pacTBopamu
cynb(ara
aMMOHHSI.
DKCcrepuMEHTAIbHOE Xum.mocyna, OIIK-1
II0JIy4YeHHUe XHUM.pEaKTUBbI
KOJUIOUHBIX
pacTBOpPOB.
Koarymsuus 3omei.
DKCHEePUMEHTAIBHOE U3yUEHUE Xum.nocyna, OIIK-1
Ipouecca 3JIeKTPOIUTHYECKON XHUM.pEaKTUBbI
JUCCOLUAINH.
DKCIEePUMEHTAIBHOE Xum.nocyna, OIIK-1
U3Y4YEHHE TMIPOJIN3a COJIEH. XUM.pEaKTUBbI
DKcrepuMeHTaIbHOE Xum.nocyna, OIlK-1
U3Y4YECHHE BIUSHUSA XUM.pEaKTUBbI
pa3nuYHbIX (PaKTOPOB Ha
CKOPOCTb XUMUYECKOU
peaxkuuu.
OKCIIEpUMEHTAIBHOE U3yUECHHE Xum.mocyna, OIIK-1
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHB] XUM.pEaKTUBbI
peakuuil 1 BIUSHNE HA UX X0
pa3nuYHbIX (PaKTOPOB.
[Tonyuyenue n Xum.mocyna, OIIK-1
9KCIEPUMEHTAIBHOE N3YUYEHUE XUM.pEaKTUBbI
CBOMCTB KOMIUIEKCHBIX
COEIMHEHUH.
DKCIEPUMEHTAIBHOE U3YYECHHUE Xum.mocyna, OIIK-1

ANEKTPOXUMUYECKUX CUCTEM H
WX MPUMEHEHUE B XUMUIECKON
UICHTH(PUKAIUH.

BKCHepI/IMeHTaHI)Hoe N3YUCHUC

XUM.pCAKTUBbBI




porecca KOppO3uu METAIIJIOB.

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

A u A rpynm, menu u
LIMHKA.

11 DKCIepUMEHTalbHOE 1 0,5 XuMm.nocyaa, OIIK-1
ompe/ieNieHre 00IIei 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
o0OyueHus
Bgenenue. OCHOBHBIE [IpopaboTka yuedHOro
TIOHATHUS ¥ 3aKOHBI XHMHUH. MaTepuasa 1o AUCIUILIIHE
(KOHCIIEKTOB JIEKIIHH, 1 3
y4eOHUKOB, MaTepUAJIOB
CETEBBIX PECYPCOB)
Beinonnenue 1 3
WHIMBHUYIbHBIX 3aaHUH
[ToaroroBka K TECTUPOBAHUIO 1
IIpopaboTka yueGHOTrO
MaTepHasa 1o JUCIUILTHHE
(KOHCTIEKTOB JIEKITUH, 1 3
OcCHOBHBIE  KJIACCBI y4eOHUKOB, MaTepuajoB
BEIIECTB. CETEBBIX PECYPCOB)
Beimonnenune 1 3
VHAMBUYAJIbHBIX 3aaHUI
ITonroToBka K TECTHPOBAHUIO 1
XUMUYECKHE [IpopaboTka yueOHOTO
CHCTEMBI: PaCTBOPSI, MaTepuasa 1o AUCIUILTIHE
JUCIIEPCHBIE (KOHCTIEKTOB JIEKLIUH, 1 3
CHCTEMBI, y4eOHUKOB, MaTEpUAIIOB
AIIEKTPOXHUMHUYECKHE CETEBBIX PECypPCOB)
CHCTEMBI. Beinonuenue 1 3
Komnonnneie WHIUBUIYAIbHBIX 3aJaHUI




CHUCTCMBEI.

IToaroroBka kK TECTUPOBAHUIO

DNeKTpONUTHYECKAs
nucconmanus. ['uaponus.

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

Brinonnenue
WHIUBUYAJIbHBIX 3aJJaHUI

HO,Z[FOTOBKa K TCCTUPOBAHUIO

Xumuaeckas TEPMOAMHAMHKA
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
VHJIMBUIYaJIbHBIX 3a/IaHUN

[ToaroroBka K TECTHPOBAHUIO

Crpoenue aromMoB. XHUMHS
" TIePHOTMICCKAs

CUCTEMA DJICMCHTOB.

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

Brinonnenue
VHJIMBUIyaJIIbHbIX 33JaHUI

IloaroToBka k TCCTUPOBAHHIO

XuMHueckas CBA3b U
IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJ.

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

Brinmonnenue
VHIUBUYAIbHBIX 3aJTaHUI

IloaroToBka k TCCTUPOBAHHUIO

KommekcHbie
(KOOpAMHALMOHHbBIE
COCTMHECHHUS).

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

Brinonnenue
VHJIMBUYAJIbHBIX 3aJaHUI

IToaroToBka k TCCTUPOBAHHUIO
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OO0mmas xapakTepucTuKa
merajuioB. CiuiaBel. 3HaUEHHUE
JUISL CEJIBCKOI'O XO3SIMCTBA.

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

Brinonnenue
WHIUBUYAIbHBIX 3aJJaHUI

HO,Z[FOTOBKa K TECCTUPOBAaHHUIO

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

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

Brinonnenue
VHJIMBU1YaJIbHBIX 3aJIaHUN

[ToaroroBka K TECTHPOBAHUIO

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

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

Brinonnenue
VHJIMBU1YaJIbHBIX 3a/IaHUN

IToaroroBka k TCCTHUPOBAHUIO

I'maBHbIC MNEePEXOAHBIC

meTauibl. CeMencTBO XKelesa.

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

Brinonnenue
VHIMBUYAJIbHBIX 3aJaHUI

IToaroToBka K TECTHPOBAHUIO

XuMuueckast
UJIEeHTU(DUKAIHS.

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

Brinmonnenue
VHIMBUYAJIbHBIX 3aJaHUI

IloaroToBka k TCCTUPOBAHHUIO

Oprannueckue BelecTBa U
ux ocobenHoctu. [Tonumepsr
U OJIUTOMEPHI.

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

Brinmonnenue
VHIUBUYAIbHBIX 3aJaHUI

[ToaroToBka K TECTHPOBAHUIO

1

Hroro

40

117

[lepeyeHr METOAMYECKOTO OOECTICUECHHS ISl CAMOCTOSITENHHOW PabOThI MO JWCIUILUIMHE

9




(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.Coaep:xaHue pa3aejaoB JUCHUNINHBI

1. Beeaenue. OcHOBHBIC MOHATHA U 3AKOHBI XUMHH

[IpenMer u3yueHuss XUMUU. ATOMHO-MOJIEKYJISIpHOE yueHUE. [IOHATUS «3JEMEHT, aToM,
MOJIEKYJIa, IPOCTOE M CII0KHOE BEIIEeCTBA, MOJIb, MOJIIPHAs Macca U MOJISIPHBIN 00beM». 3aKoH
COXpPaHEHHMsI MacChl M SHEPruH. 3aKOH IOCTOSHCTBA COCTaBa: MAJbTOHUABI M OCPTOJUIUIBI.
3akoH ABoraipo. DKBUBAJIEHT. 3aKOH SKBUBAJIEHTOB. BaJ€HTHOCTH.

Ponb xuMuM B TEXHUKE U CETTLCKOM XO034HCTBE.

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

Oxcunpl. HaszBanust okcuaoB. OCHOBHBIC, KHUCIOTHBIC, amdotepHbie. llomydenue u
XUMUYECKHE CBOMCTBA.

Kucnorsl. Knaccuduxanms. [loxydenue u cBoiicTsa.

OcHoBanus. [Tonyuenue u cBoictBa. AMGpOTEpHBIEC THIPOKCHIBI.

Comu. IlomyueHnue u cBOMCTBA.

3. XuMHYeCKHe CHCTEMbI: PACTBOPbI, JUCIHEPCHbIE CHCTEMbI, JIEKTPOXUMHYECKHE
cucrembl. Kosutonanelie cucremsl.

Omnpenenenue u kinaccuuKaiys pacTBOpPoB. PacTBOpbI HEINEKTPOIUTOB U SIIEKTPOIUTOB.
[Tpupona MeXMONIEKYJIAPHBIX CUII B pacTBOpax. PactBopumocTs BelecTB. BiusiHue pa3nuuHbIX
(bakTOpoB HAa PacCTBOPUMOCTH BellecTB. 3akoHbl Payns, Bant-I'odda. Tennossie a3 dextsl mpu
pactBopeHuu. DHTanbnus. DHTpomnus. CrocoObl BBIPaKEHHS COCTaBa PacTBOPOB. [ Wapatsl.
Kpucramnoruapatel. ConbBarhl. 3HaU€HHE PACTBOPOB B XUMHH U OHOJIOTHH. AHTU(DPU3BI.

Komnonnneie cuctemsl. JlucnmepcHocTh W naucnepcHble cuctembl. Kiaccuduxanus
KOJUIOUJHBIX CHCTeM. 301M M Tenu. Muuenna u ee crpoenue. llomyueHne KOJIIOMIHBIX
pacTBOpPOB. YCTOMYMBOCTh KOJUIOMJHBIX CHUCTEM, ONTHYECKHUE M AJIEKTPUUYECKHE CBOMCTBA.
MeToabl OTy4eHUS U pa3pyLUIEHUsI KOJUIOUIHBIX CUCTEM.

Komnonas! B mpupoHbix cucreMax. PacTBOpbl MoIMMepoB.

4. DaekrpoiuTHyeckas aucconuauus. mapoams. MexaHu3M 3JIEKTPOITUTUYECKOU
JUCCOLMAIMU. DIJEKTPOJIUTHl U HedNeKTpoiauThl. CBoiicTBa MOHOB. CTeNeHb M KOHCTaHTA
muccounanuu. CunibHble W crnadble  27eKTpoiuThl. Monuble peakuuu. IlpoumsBenenue
pPacTBOPUMOCTH.

Hucconmanus Boabl. MoHHoe mpousBeneHue Bonabl. Bomopoansiii nokazatens (pH) u
TUAPOKCHIIBHBIN Noka3arens pOH.

IMaaponu3. OOmume nonoxkenus. KoHcTranTa u creneHp ruaposnu3a. [Uapoiaus colen.
CMmeleHne paBHOBECHS THAPOIIN3A.

5. XuMHYyecKkasi TepMOIMHAMUKA U KMHETHKA.

I'oMoreHHble M reTeporeHHbple XUMU4eckue mpoueccbl. CKOpOCTb U MEXaHHU3M pEeaKLuil.
3aKoH JEHCTBYIONIMX MacC, KOHCTAHTa CKOPOCTH, KHHETUYECKUE YPaBHEHUS, MTOPSII0K PEaKIIH.
DHeprusi akTUBalMU. Y paBHEHUE AppeHuyca.

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

6. OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA BelIeCTB

CymHocTh OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii. Oxkucnurenu u
BoccTaHOBUTENH. CoCTaBlieHHWE YpaBHEHUU OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX peakmuil. Mx
TUTBL. BrusiHue pa3nudabix pakTopoB HA XOJ] OKHCIUTEIEHO-BOCCTAHOBUTENBHBIX PEAKITHIA.
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OnexTpoxumuueckue npoueccsl. Koppo3us wmeramioB. Ilpeamer 3IeKTpOXUMHH.
DIEKTPOXUMHUYECKAs CUCTeMAa. XUMHUS KOHCTPYKLIMOHHBIX JJIEKTPOTEXHUYECKMX MATCPUAJIOB:
AJIEKTPONPOBOJIHUKOB, MAarHUTONPOBOJASIIUX CILJIaBOB, M30JATOPOB, IOJIYIPOBOAHHUKOB.
BnusiHue npumeceil Ha 3JIEKTPOTEXHUYECKHE CBOMCTBA IPOBOJHMUKOB TOKa. Kepamuueckue u
NOJMMEpHBIE  M30JSIIMOHHBIE — Marepuaibl.  [lomympoBoguuku.  Ilpuniumsr  pa®oTb
JNEKTPOXUMHUYECKUX TaTYUKOB.

Pan crangapTHBIX 3JEKTPOAHBIX MOTEHLUAIOB. DJIEKTPObl. I'aJbBaHUUYECKUM 3JIEMEHT.
OneKTpoKMHEeTHYEeCKUE sABICHUS. DU3NKO-XUMUYECKasi MEXaHUKA TBEPABIX TEJl U JAUCIIEPCHBIX
CTPYKTYp. OJIEKTPOJIM3 M €ro 3Hau€HUE B IPOMBIIIIEHHOCTU. OJIEKTPOXUMHUYECKAs
nossipusanus. [lepenanpsbkenune. XUMUYECKHE HCTOYHUKHN TOKA. AKKYMYJISITOPBL. Y CTPOMCTBO
U puHIHUI paboThl. Koppo3ust MeTamioB u ciocoObl 60pbObI ¢ HEH.

7. CTpoeHne aTOMOB. XHMMS U NMEPUOTUYECKAsT CHCTEMA JIEMEHTOB.

IIpencraBnenne o crpoenun aroma. CocraB aromHoro suapa. Mzoromsl. CtpoeHue
JIEKTpOHHOW  00onouku  atoma. KBaHTOBble umcia. Ilopsimox 3amosiHeHMst ypoBHEH U
HOypOBHEH 3JEKTpPOHAMU. DIIeKTPOHHBIE (popmyiibl. CeMeiicTBa XUMUYECKUX 3JIEMEHTOB.

OtkpbiTHEe nepuoauueckoro 3akoHa. CoBpeMeHHas (OPMYIMPOBKA MEPHUOIHUECKOTO
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 XUMUUYECKOH CBSI3U. XapaKTEPUCTUKHA KOBAJIECHTHOM CBA3M: YHEPIus,
HaIpPaBJIEHHOCTb, HACHIIIAEMOCTb, MOJIIPHOCTb, AUMOIbHBIA MOMEHT, JUIMHA, BaJICHTHBIN YIOJl.
BaneHnTHoCTh U cTeneHb okucienus. [ mbpuansanus aToMHbIX opOuTaneil. MexmonekynspHble
CBA3M. XHMMMUECKas CBSI3b U MEXMOJIEKYJISIPHbIE B3aMMOJEWUCTBUSA B IOJYNPOBOJHHUKAX,
JUDJIEKTPUKAX.

9. KommuiekcHble (KOOPAMHALMOHHBIE) COeTHHEHMSI.

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

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

Merannuueckue 3J€MEHTHl M BellecTBa. llonokeHue B NEPUOAMYECKON CHCTEME.
OnexkTpoHHOEe cTpoeHue. Merammueckas cBsizb. Kiaccudukauus meramioB. dusnueckue
cBoiicTBa. CriocoObl MOTy4YEHUS U XUMUUYECKHE CBOMCTRA.

Meramnuecke ciuiaBbl.  B3aummopnelcTBue  pasnuyHbIX MeTauioB.  OcoOeHHOoCTH
BHYTpPEHHEN CTPYKTYpbl. THTEpMeTammuecke coeIMHEHN.

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

[IpenMer 31eKTpOXUMHH. DIEKTPOXUMHUYECKas cucTteMa. P cTaHAapTHBIX 3IEKTPOAHBIX
MNOTEHIMAJTIOB. DIeKTpoibl. ["anbBaHndeckuii aneMeHT. Koppos3us MeranioB U criocoObl 60pbObI
¢ 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 -rpynnbl. @u3nUeckue U XMMHUYECKHE CBOMCTBA.
[ToryueHue ¥ mpuMeHEHHE MIEIOYHBIX METANIOB U UX COEIMHEHUH.

OOmast xapakrepucthka 3iaemMeHToB |lA - rpynmel u riaBHOM moarpynmsl. Kambiwid,
CTpoeHHe aTroma, (pu3udeckue M Xumuueckue cBoicTBa. CoeIUHEHUS KalblMs B NPUPOJE.
JKecTkocTh BOJIBI M CITIOCOOBI €€ YCTpaHEHMS.

O6mias xapaktepuctuka smemeHToB IIIA - m\rpynoel. Amomunuii. dusnueckue u
XUMHUYECKHE CBOMcTBAa. AM(OTEpHOCTh COeAMHEHUH amtoMuHuA. [IpuMeHeHne amoMUHIS U €ro
COEMHEHU . ATTIOMOTEPMHSL.

13. I'naBHbIe nepexoaHble MeTaLIbl. CemMelicTBO KeJie3a.
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Oobmas xapakrepuctrka OcoOeHHOCTH (TIepeMeHHasi CTENeHb OKHCIEHUS, 00pa3oBaHHE
KOMIUIEKCHBIX COeTUHEHHI). XpOoM, MapraHel, Meb, IUHK, cepedpo, PTYTh U UX COCAMHEHHUS.
XUMUYECKHE CBOMCTBA W IpuMeHeHue. Banaguii. Ero criaBel B HMHCTPYMEHTAJIbHOM
IIPOU3BOJCTBE, MAILIMHOCTPOEHUHU.

KoHcTpyKIIMOHHBIE ~ MaTepHallbl W HMX [PUMEHEHHE B  CEIbCKOM  XO3SHUCTBE.
B3aumopeiicTBe KOHCTPYKIIMOHHBIX MAaTepUalOB C.X. MallMH U  00O0pyIOBaHUS c
OKpY’KaloIIel Cpefoi v CpecTBaMU MHTEHCU(HUKAIIMHA TTIPOU3BO/ICTBA.

CewmeiictBo xene3a. Haxoxnenune B mpupoge. @uznueckue W XMMHUYECKHE CBOMCTBA.
3HaveHHE JKeJe3a U €ro CIUIABOB B TEXHUKE.

XHWMHUYECKUE TEXHOJOTMU C.X. [POU3BOJACTB. XHMHUUYECKass MeJIHOpalusi IIOYB.
XUMHYECKUE TPOLECChl TMpU CBapKe, Malke METauioB, MPU TEPMOXHUMHUYECKOM H
3JIEKTPOXUMHYECKOM BOCCTAHOBJIICHMM W PEMOHTE AETalIeld, NMPH XUMHYECKOM YIPOYHEHUH
MOBEPXHOCTEN TPYIUIUXCS JAETaNIeh: IEMEHTAIINH, a30TUPOBAHUU, METAIU3AIUH.

14. XumMunyeckas naeHTuGUKAIUA.

KauectBennsiii ananmms. Lenn u MeTo1bl. AHATHTHYECKAs KIACCH(PUKAIUS NOHOB.

KonnuectBennsnii ananmus. Krnaccudukanuss MeToI0OB KOJMYECTBEHHOTO —aHANU3a.
HNHCcTpyMeHTambHBIE METObI aHanmu3a ((pusndeckuii U QU3NKO-XUMHYECKH aHanu3). O0mue
npeacrasinenus. [lpumenenue.

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

Knaccudukanus u Ha3BaHug opraHnyeckux BemecTB. OCOOEHHOCTH CTPOSHUS MOJICKYIL.
N3omepus. Gusnyeckue 1 XUMUYECKHUE CBOMCTBA.

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

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

[Monumepuzanus n konaeHcanus. CTpoeHre U CBOICTBA MOJUMEPOB. TepMOpeakTUBHbBIE
U TepMoIUTacTUYHbIe MaTepuaisl. Kiten. M3omsamnonHbIe TOJMMEpHBIE MaTepUaIbI.

5. O6pa3oBaresibHbIE TEXHOJIOT U
[Ipy wW3yyeHMM JUCHMIUIMHBI HCIHOJB3YEeTCSl HHHOBAIMOHHAs 00Opa3zoBaTesibHas
TCXHOJIOTHA Ha OCHOBC HMHTCIpallu KOMIICTCHTHOCTHOI'O M JIMYHOCTHO-OPHCHTHPOBAHHOI'O
IoaxoJ0B C 3JIEMCHTaMHU TPAAUIIUOHHOT'O JICKOHMOHHO-CEMHUHAPCKOTO u
KBa3uNpo(ecCHOHATILHOTO O0Y4YEeHMsI C HCIOJb30BaHWEM HHTEPAKTUBHBIX (DOPM IMpOBENEHUS
38.H§ITHI>1, HCCHCHOB&TCHBCKOﬁ HpOeKTHOﬁ ACATCIIbHOCTH U MYHBTHMGZ[HP’IHBIX y‘{e6HBIX
MaTepHUAJIOB.

Bua yueOHo# padoThl Oo0pa3oBarejibHbIE TEXHOJOTHHI
ONEeKTPOHHBIE  MaTepHualbl, HCIOJIb30BAHUE
Jlexunn MYJIbTUMEAUNHBIX  CPEACTB,  Pa3IaTOYHBIN
MaTepuai
JlenoBble U pOJIEBBIX UTPBI, Pa300pP KOHKPETHBIX
JIaGopaTopHble 3aHATHA YIPABJICHUYECKUX  CUTyallMd, TECTUPOBAHUE,

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

CamocrosTenbHble pabOThI 3amuta U Ipe3eHTalus  pe3ysIbTaToB
CaMOCTOSITEJILHOTO MCCIIEA0BAaHNUS HA 3aHATUIX
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6. OueHo4HbIe cpeACTBA JUCHUIIHHBI (MOTYJINA)
6.1. IlaciopT ¢oH/Ia OLIEHOYHBIX CPEACTB MO TUCHHIINHE «XHUMUSD)

Ne KonTponupyemsbie pa3nesnbl Kox . OuenouHoe CpencTBo
/i (TemMbl) AUCIUTUIMHBI KOHTPOIUPYCMOH | HAHMCHOBAHH KOJI-BO
KOMIICTCHITUN e
Beenenune. OCHOBHBIE IOHATHS U OIIK-1 TecToBnIe
3aKOHBI XHMUMU. 3aaHUS 6
1 Pedepar 4
Bonpocs! st 4
JK3aMeHa
OIIK-1 TecToBbIe
OCHOBHBIE KJIACCHI  BEILECTB. 3alaHusA 6
2 KucnoTHO-OCHOBHBIE — CBOWCTBA Pedepar 4
BEIIECTB. Bompocer st 4
JK3aMeHa
XUMHUYECKUE CUCTEMBI: OIIK-1
PacTBOPBI, IUCIIEPCHBIE Tecrospie
CUCTEMBI, 3aaHud 6
3 EKTPOXUMHUECKUE Pedepar 4
cucteMmsbl. Komonaele Bompocsr st 4
CHCTEMBI. JK3aMeHa
OIIK-1 TectoBEIE
3a7aHus 6
4 DJIEKTPOIMTHYECKAS TUCCOLIUALIHS. Pedepar 4
I'mpponus.
Bomnpocsr s 4
JK3aMeHa
OIIK-1 TecToBnIe
3aJaHus 6
5 XuMHYecKas TEPMOJIMHAMUKA U Pedpepar 4
KHHETHKA.
Bompocer nis 4
JK3aMeHa
OIIK-1 TecToBnIe
3aJaHus 6
OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
6 o Pedepar 4
CBOMCTBA BEIIECTB.
Bompocer mis 4
9K3aMeHa
OIIK-1 TectoBhIC
Crpoenne atomMoB. XuUMHUS U 3aJlaHuA 6
7 [EPHOJNYECKas CHCTEMa Pedepar 4
3JIEMEHTOB. Bompocer st 4
DK3aMeHa
OIIK-1 TecroBble 6
XuMu4ueckast CBA3b U 3aJIaHUS 4
8 [POCTPAHCTBEHHOE CTPOCHUE Pedepar
MOJIEKYL. Bompocer ans 4
JK3aMeHa
Kommnekcusie (koopaunarmonnsie) | OITK-1 TectoBBIC
COCTUHEHMUS. 3a1aHNsA 6
9 Pedepar 4
Bomnpocsl nms 4
DK3aMeHa
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OO01as xapakTepuCTHKa METAJIIOB. OIIK-1 TecToBble
CnnaBbl. 3HaueHHE IJI CEJILCKOIO 3aaHUs 6
10 XO3SMCTBA. Pedepar 4
Bomnpocsr  mis 4

JK3aMeHa

DIEeKTPOXUMHUICCKHE cuctemsl. | OIIK-1 TecToBBIC
Koppo3sus METAJIJIOB. 3aJIaHus 6
11 AKKYMYJIATOPHI. Y CTPONCTBO U Pedepar 6
MIPUHIINT paOOTHI. Bompocs! st 4

JK3aMEHa

OIIK-1 TectoBbie
Mertamnst | A, 1A u 1A rpynm. 3aaHus 6
12 JKecTKOCTh BOJIBI 1 CITOCOOBI e Pedepar 6

yCTpaHEHHS.

Bomnpocsr  nis 4

JK3aMeHa

I'maBHBIEC IEPEXOAHBIE METAILIIBL. OIIK-1 TecToBnie
CeMeiicTBO xene3a. 3aaHus 6
13 Pedepar 6
Bompocsr mist 4

JK3aMEHa

XuMudeckasi iACHTU(OUKALIUS OIIK-1 TecToBEIE
3a/aHus 10
14 Pedepar 10
Bomnpocsr s 4

JK3aMeEHa

OpraHuyeckue BeIecTBa U HX OIIK-1 TecToBble
0COOEHHOCTH. 3HAUYEHHE B C/X. 3aaHus 12
15 ITonumeps! 1 onuromepsl. XuMus Pedepar 6
MOJIMMEPHBIX MAaTEPHAJIOB. Bompocsl s 5

JK3aMEHa

1)

6.2. IlepevyeHb BONPOCOB JJIS1 IK3aMeHA
1. Bo3HukHOBeHUe U uctopus pazsutus xumuu. (OITK-1)
2. OcHoBHbIe TOHSTHS 1 3aK0HBI XuMuH. (OITK-1)
3.AtomHas Macca U MoJieKyJsipHas. Moib. DkBuBaieHT. Banentnocts. (OITK-1)
4. OCHOBHBIE KJIACChI 1 HOMEHKIIaTypa Heopranudeckux coeaunHenuii. (OITK-1)
5. OKcHIbI, OCHOBaHWUsI, KHCIIOTHI, conu. [IpumMepsl oOpa3oBanus 3tux coeaunenuit. (OITK-

6.Comnu cpeanue u kucibie. CriocoOs! omyuenus coueit. [pumepsr. (OTTK-1)

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

8. PactBopbl. Crioco0ObI BIpakeHHs KOHIIEHTpanuu pactBopa. (OITK-1)

9. Knaccuguxkanus pacreopos. (OITK-1)

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

11. Ipuuuns! pacnana Moiekys Ha HoHbL. CuiibHBIC U ci1a0bie anekTposuThl. (OTTK-1)
12.Teopus anekTponuTudeckoi nuccounanuu. CTeneHpb 3IeKTPOIUTHUECKON JUCCOLIUAIIH.

(OTIK-1)

13. Crenens mucconuaiuu, koHcranta 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. 301b. ['enb. (OITK-1)
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18. Monnoe npoussenerue Bobl. (OTTK-1)

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

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

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

22. CTpoeHue 1 BaKHEHIIHE CBOMCTBA aTOMHBIX sep. (OITK-1)

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

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

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

26 Kiaccnueckue v KBaHTOBO-MEXaHUYECKHUE MPEACTABICHUsS 0 XUMUdeckoit cBsizu. (OITK-
1)

27. TlopsinkoBbiit HOMep nemenTa. M3otomsr. (OTTK-1)

28. Tunsl xumuueckoii cszu. (OTTK-1)

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

30. OKHCIHTEIbHO-BOCCTAaHOBUTENBbHBIE  peaknuu. Krnaccubukamus.  Baxueimue
okuciauTenu u BocctaHoButenu. (OIMTK-1)

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

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

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

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

35. CranaapTHbIC MOTEHIIHAIBI 3JIEKTPOAHBIX peakiuii. (OITK-1)

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

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

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

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

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

41. TlocnenoBarebHOCTh MEKTPOHBIX mporeccos. (OITK-1)

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

43.3ak0OH JEHUCTBYIOIIMX MAacC — OCHOBHOM 3aKOH XHMHYECKOWM KHWHETUKHU IS
anemMeHTapHoit ctaauu. KoncranTa ckopoctu peakiuu. (OITK-1)

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

45 IlpencraBinenre 00 HSHEPruM AaKTHBALMM, SHEPreTHUYECKOM Oapbepe U IEePEeXOJHOM
akTuBHpoBaHHOM Komiutekce. (OTTK-1)

46.Karanu3 u pepmentsr. (OITK-1)

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

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

49.9nemenTs! A — noarpynmer. (OITK-1)

50.9nementsr IVA-noarpymmst. (OT1K-1)

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

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

53.9nementsl VIA-noarpymmst. (OTTK-1)

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

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

56. Iepexoaubie metaynibl. (OITK-1)

57. Dnextpoxumudeckue cBoiictBa Metasuios. (OITK-1)

58. Xumnueckas unentuduxanus. (OITK-1)

59. Opranunveckue coenunenus. Knaccudukanus u CBOMCTBA OPraHMYECKUX COCTHMHEHUM.
(OIIK-1)
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60. YrneBoaopo/isl U UX Mpou3BoAcTBO. [IpuMenenue yriesomopoaos. (OITK-1)
61. O61ue moHsTHS 0 MoauMepax u onuromepax. (OITK-1)

6.3. llIkaj1a OLIEHOYHBIX CPEACTB

YpoBHHU 0CBOCHUSA

Kpurtepuu oneHnBanus

OuneHouHbIE CcpecTBa

KOMIIeTeHIIM (k0.1. 6aJLLTIOB)
ITpoaBUHYTHII — TOJIHOE W TNTyOOKOE 3HAHWE W MOHUMAaHHE TECTOBBIC 3aJaHHUS
(75 -100 6amoB) y4eOHOr0 MaTepHaia W3 Pas3HbIX pa3/IeiioB (30-40 6amnoB);
«OTJIMYHOY» JMCIUIUTAHBI; pedepat
- TOHUMaHWE CYIIHOCTA W B3aHMOCBS3U (7-10 6ammoB);
paccMaTpuBaeMbIX TPOIIECCOB U SBIICHUN; BOITPOCHI K 9K3aMEHY
- MOCCIIEHUE YICOHBIX 3aHATUN, aKTUBHAS U (138-50 6asmoB);
TBOpYECKass  paboTa Ha  HPAKTHYCCKUX
3aHSITHSIX.
bazoBbrii - TBEpIAbIC M JOCTATOYHO TIOJHbIC 3HAHUS TECTOBBIC 3aJaHUS
(50 -74 6amma) — MPOTPaMMHOT0 MaTepHaa; (20-29 6amnoB);
«XOPOIIO» - TpaBWIbHOE [OHUMAHWE CYIIHOCTH | pedepar
B3aMMOCBSI3H PAacCMaTPHUBAEMBIX IPOIECCOB H (5-6 6am0B);
SIBJICHHIA; BOIIPOCHI K 3K3aMEHY
- MOCJIeI0BATENbHEIC, MPaBUJIbHBIC, (25-39 6amn);
KOHKpPETHBIC ~ OTBETHI HA  IOCTABJICHHBIC
BOMPOCHI ~ MPHU  CBOOOJHOM  YCTpPaHCHUH
3aMe4aHuH 110 OTACIIBHBIM BOIIPOCAM;
- TIOCEIIEeHUE YICOHBIX 3aHSATHH, aKTUBHAS U
TBOpUYeCcKass  pabora Ha  MPAKTHYECKHX
3aHATHIX,
HOpOFOBBIf/i - TBEpPAOC 3HAHHWEC U IMOHMMAHUC OCHOBHBIX TECTOBBIC 3aJaHUS

(35 - 49 6amnoB) —
«YIOBICTBOPUTEIILHOY

BOIIPOCOB IIPOTPAMMBI;
- MpaBWJIbHBIE W KOHKpPETHBIE, 6€3 rpyObIX
OomMOOK OTBETHl Ha TOCTABICHHBIE BOIMPOCHI

npu yCTpaHEHUH HETOYHOCTEH u
HECYILECTBEHHBIX OMIMOOK B  OCBELICHUH
OTJIENbHBIX  MOJIO)KEHUN TPU  HABOISIINX

BOIMPOCAX IK3aMEHATOPA;

- MocelieHHe Y4eOHbIX 3aHsIThH, paboTa Ha
HUX, BBITIOJTHCHHE BCEX hopm
MIPOMEKYTOYHOTO KOHTPOJIS € TTOJIOKUTETBHOM
OLIEHKOMH.

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

Huszkuit
(momoporoBbIit)
(xoMIeTeHIHsI HEe
chopMupoBaHa)
(menee 35 6amioB) —
«HEYJIOBJIETBOPUTEIHH
o»

- HETMIPABIJILHBIA OTBET XOTs ObI HA OJIMH U3
OCHOBHBIX BOINPOCOB, TIpyOble OIIMOKH B
OTBETe, HETIOHUMAaHHE CYITHOCTH HW3JIaraeMbIX
BOTIPOCOB;

- HEYBEPCHHBIE W HETOYHBIC OTBETHI Ha
JIOTIOJTHUTETHHBIC BOIIPOCHI;

- HECHCTEMHOC IIOCCIICHHE 3aHITHUH,
OoTCyTCTBHE pPabOTBI Ha HHUX, BBITIOJHECHUE
OTJICIIBHBIX (POPM MPOMEKYTOYHOTO KOHTPOJIS
C OTPULIATEIHHON OIICHKOM.

TECTOBBIC 3aJaHUS
(0-13 6amos);
pedepar (0-2 6amra);
BOIIPOCHI K 9K3aMEHY
(0-20 6amoB);

7. YueOHO-MeTOAMUYEeCKOe U HH(OPMAIIMOHHOE O0ecTeUyeHUue TUCHUIINHBI

(MoayJin)

7.1.0cHOBHAas1 yueOHas1 JuTEPATypa

Xumus: yueObHuk st OakamaBpoB/A.M. TomyGes, HO.A. JleGenes, I'.H. ®anees, B.H.
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lanosan; mox pexn. I'.H. ®daneesa.- M.: FOpaiit, 2017.-427c.- GakanaBp 6a30Bblii Kypc
https://www.biblio-online.ru/book/AEEECDC5-270E-4DBA-AB95-E23595FCAC39
7.2.JlonmoTHMTEJIbHAS y4eOHas1 JIUuTepaTypa
Heoprannueckas xumus B 24. Yacts 1. TeopeTrnueckue OCHOBBI S-U31., IIEp. U 0. YYCOHUK
Uit akanemudeckorobakanaspuara. /KuszeB J[.A., Cmapeirun C.H.- [DaekTpoHHBIA pecypc].-
M.: FOpaiit, 2017.-253c.
https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357
Heoprannueckast xumust B 24. Yactp2. XUMHUS SJIEMEHTOB S-U37., TI€P. U JOM. YYCOHUK IS
akanemudeckorodakanaspuara. /KuszeB J[.A., Cmapeirua C.H.- [DnexkTpoHHBI pecypc].-
M.: FOpaiit, 2017.-359c.
https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D
I'panbepr .M. Oprannveckas XuMus: y4eOHHK
s akagemuueckoro 6akanaBpuara/ M.U. I'pandepr; H.JI. Ham. [[loctyn He orpanuueH] —
8-u3a.- M.: FOpaiit, 2017. — 60c.- (bakanaBp — akageMHUYECKUI KypC).
https://www.biblio-online.ru/book/CEEB4FD1-3B56-4B94-8EC9-D41C36422030

7.3 MeTonnqecmle YKa3aHusd 110 OCBOCHUIO THCHMAILJIMHBI

1. Cumbupckux E.C., Ilandurtor B.®., Ky3nemnona P.B., Tapacosa C.B., lllenkouukosa H.B.
MeTtoauueckoe pyKOBOACTBO K JIaOOPATOPHBIM 3aHATUSM 110 XUMHUHU IS CTYIEHTOB HH)XEHEPHO-
TEXHUYECKUX (HEXMMHUUYECKHX) CHEIMaIbHOCTeH By30B. - Muuypunck: M3a-so Muul'AY, 2015.
—84c.

2. Cumobupckux E.C., ITanduror B.®., Ky3nenona P.B., Tapacosa C.B., lllenkoBuukosa H.B.
MeTtoauueckue yka3aHus 1O BBIOJTHEHUIO CAMOCTOSTENIbHON paOOThI MO JUCIHUILTUHE «XHUMUSD)
JUISL UTH)KEHEPHBIX crenuanbHoCcTed. — MuuypuHck: uzn-so Muul’AY: 2015, 23c.

7.4 UadopmanmoHHbie M HH(POBbIE TEXHOJIOTMH (IIPOrpaMMHOe
o0ecneueHune, COBpeMeHHbIe NMpodeccuoHabHbIE 0a3bI JAHHBIX U

HHGOpPMALMOHHBIE CIIPABOYHBIE CHCTEMbI)

VYyeOHas gucnuminHa (MOJyJb) MNpPEAyCMaTpPUBAeT OCBOCHHE HWH(POPMAIIMOHHBIX U
UGPOBBIX TeXHONOTUH. Peanu3arus nudpoBbIX TEXHOIOTHI B 00pa3oBaTeIbHOM IPOCTPAHCTBE
ABIIIETCS OJHOM M3 BaKHEMIIMX 1enell oO0pa3oBaHMs, JarOUIe BO3MOXHOCTb pa3BHUBAThH
KOHKYPEHTOCIIOCOOHbIE KauecTBa OO0YyYaroUMXcs Kak OyIyIIMX BbICOKOKBAJIU(HUIIMPOBAHHBIX
CIELUAIHUCTOB.

[udpoBble TEXHOJIOTMH MPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(P(PEKTUBHOrO pelIeHHs
3aJa4 IpOQECCHOHATIBHOIO, COLMAIBHOIO, JIMYHOCTHOIO XapakTepa C MCIOJIb30BaHUEM
pa3IMYHBIX BHUJOB KOMMYHHUKAI[MOHHBIX TeXHOJMIOTUH. OcBoeHHE HUPPOBBIX TEXHOIOTUH B
paMKax JaHHOM JUCHMIUIMHBI (MOJyJsl) OPHEHTHUPOBAHO HA CIOCOOHOCTH 0€30macHO H
Ha/JIeXaluM  o0pa3oM MoJy4yaTb JOCTYH, YIpaBlATh, WHTETPUPOBATh, OOMEHUBATHCA,
OLICHMBaThb U CO3[aBaTb HH(POPMALMIO C TOMOLIbIO LHU(POBBIX YCTPOMCTB U CETEBBIX
TexHosoruii. dopmupoBaHrue MUPPOBOKH KOMIIETEHTHOCTH Ipejmnosaraer padoTy ¢ JaHHBIMH,
BJIa/ICHE UHCTPYMEHTAMHU JUIsI KOMMYHHUKAIHH.

7.4.1 JJj1IeKTPOHHO-0MOJINOTEYHbIE CUCTEMbI M 0a3bI JAHHBIX

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

2. baza jmaHHBIX 3JeKTpOoHHBIX HH(popMarmoHHbIX pecypcoB PI'BHY I[IHCXB (morosop
no 00ecreueHHnIo J10CTyNna K 3JIeKTPOHHBIM HHpopMannoHHbIM pecypcam OI'BHY ITHCXb
yepe3 TepmuHan yaaienHoro goctymna (TY I ®I'BHY ITHCXB) ot 09.04.2024 Ne 04-YT/2024)

3. DnexTpoHHast bubnuoreynas cucrema «HanmonanbHbIM UppoBOH pecypc «PyKOHT»:
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https://www.biblio-online.ru/book/AEEECDC5-270E-4DBA-AB95-E23595FCAC39
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/

Kosnekmuu «ba3oBbsiit MmaccuB» U «Komoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHHWe YCIYT MO0 MpeaocTaBiIeHuIo qoctymna oT 26.04.2024 No 1901/bI122)

4. 000 «Anekrponnoe m3narensctso FOPAUTy (https://urait.ru/) (1oroBop Ha okasaHue
YCIYT 1O TPEIOCTaBICHUIO JocTyna K oOpasoBarenbHol miatrgopme OOO «DneKTpoHHOE
ussarenbero IOPAWT» ot 07.05.2024 Ne 6555)

5. DnexktpoHHO-OuMOMHOTeUHass cucrema «BepHamckuit»y  (https://vernadsky-lib.ru)
(moroBop Ha 6e3BO3ME3THOE UCTIONB30BaHUE Tporn3BeaeHu OT 26.03.2020 Ne 14/20/25)

6. basa mannbix HOB «HanuonanwpHas snextpoHHas OuOimmoreka» (https://rusneb.ru/)
(moroBop o moakimoueHnn kK HOb u mpenocrasiennn poctymna k oobekram HOb ot 02.02.2024
Ne 101/HDB/4712-11)

7. Cornamenue O COTPYAHHYECTBE IO OKa3aHHIO OMOIMOTEYHO-MH()OPMAIMOHHBIX MU
COLIMOKYJIbTYPHBIX YCIYT MOJb30BaTeNIIM YHUBEPCUTETa U3 4YKCIA WHBAJIUAOB IO 3PEHHIO,
CITA0OBUISIINX, WHBAIHIOB JIPYIHX KATETOPHl C OTPaHWYEHHBIM JOCTYIOM K WH(OpMAIINH,
JUI, MMEIONIUX TPYAHOCTH ¢ ureHueM IutockonedatHoro Tekcra TOI'BYK «TambGoBckas
obJyacTHas YHUBEpCcaibHast Hay4Hast ouboTeka HM. A.C. [Mymkuna»
(https://www.tambovlib.ru) (cornamenue o corpyanudectse ot 16.09.2021 Ne 6/1)

7.4.2 UndopmaniuoHHbIE CIPABOYHBbIE CHCTEMbI
1. CnpaBounast mpaBoBas cucreMa Koncynbrantllnroc (1oroBop nocraBku, ajanTanui u
COIPOBOXKICHUSA K3eMIUIsIpoB cucteM Koncynprantllntoc ot 28.02.2025 Ne 12413 /13900/3C).
2. DnekTpoHHBIM mnepuoanueckuii cmpaBoyHuK «Cucrema ['APAHT» (moroBop Ha

YCIYTH 10 conmpoBoxaeHuI0 0T 28.02.2025 Ne 194-01/2025).

7.4.3 CoBpemeHHbIe NIpodeccHOHATbHbIE 0a3bI JAHHBIX

1. baza naHHBIX HOPMATHUBHO-TPABOBBIX AaKTOB HH(POPMAIIOHHO-00pa30BaTEIbHON
nporpammbl «PocmeTon» (orosop ot 05.09.2024 Ne 512/2024)

2. baza nannbix Hayunoii snexktponHoi O6ubmmoreku eLIBRARY.RU — poccuiickumii
MH(OPMALlMOHHO-aHAJIMTUYECKUIM TOopTall B O00JIACTH HAyKH, TEXHOJOTWH, MEAMIMHBI U
obpazosanus - https://elibrary.ru/

3. ITopTan oTkpeITHIX HaHHBIX Poccuiickoit ®enepanuu - https://data.gov.ru/

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

7.4.4 J/IMeH3NOHHOE U CBOOOTHO PACNPOCTPAHsieMOe MPOrPaMMHOe
o0ecrevyeHne, B TOM YK CJIe OT€YeCTBEHHOT0 IPOU3BOACTBA

HaumenoBanue Pazpabotun HoctynHoc Ccpuika Ha PexBu3uTHI
k [1O Tb Enunelii peectp MOATBEPKIAIOIIETO
(mpaBooGnanate | (JUIIEH3UOHHOE, poccHiickux JIOKyMeHTa (Tipu
JIb) cBOOOTHO nporpamm s OBM HAJIN9IHN)
pacnpoctpanseM | u B/l (mpu Hanmuum)
oe)
Microsoft Microsoft JInnensuon - Jlnnensus
Windows, Corporation HOE otr 04.06.2015 Ne
Office 65291651 cpox
Professional JeHCTBHUSA: OECCPOUHO
AHTHBUpYCHOE AO JIuneH3noH https://reestr.digi CyO0uIeH3nOHH
MPOTPaMMHOE «JTaboparopwust HOE tal.gov.ru/reestr/3665 | sr1it morosop ¢ 00O
obecrieueHne Kacniepckoro» 74/?sphrase_id=4151 «Codrekc» ot
Kaspersky Endpoint (Poccus) 65 09.12.2024 Ne 6/1,
Security ams OusHeca CPOK JICHCTBHS: C
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https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

09.12.2024 o
09.12.2025
MoitOduc 000 JINIIeH3HOH https://reestr.digi KonTpakr ¢
CranmapTHBIi - «Hogsre HOE tal.gov.ru/reestr/3016 000 «Py6uKoH»
OducHbIit makeT obnayHbIe 31/?sphrase_id=2698 ot 24.04.2019
JUTS paboTHI C TEXHOJIOT UMY 444 Ne
JOKyMEHTaMH (Poccus) 03641000008190000
Y TIOYTOH 12
(myoffice.ru) CPOK JICHCTBUSL:
O6eccpoyHO
OducHbrit makeT AO «P7» JInIIeH3HOH https://reestr.digi KonTpakr ¢
«P7-Oducy HOE tal.gov.ru/reestr/3066 000 «Codrercy
(meckromHas 68/?sphrase_id=4435 or 24.10.2023
BepcHs) 041 Ne
03641000008230000
07
CPOK AeHCTBUSA:
6eccpoyHo
OnepaioHHas 000 JIuuensuon https://reestr.digi Konrpakr ¢
cucrema «AIbT "Bazanbt HOE tal.gov.ru/reestr/3032 000 «Codrekc»
O6pa3oBanue» cBOOOIHOE 62/?sphrase_id=4435 or 24.10.2023
MIPOrpaMMHOE 015 Ne
obecrieueHne" 03641000008230000
07
CpOK ACHCTBUSA:
6eccpoyHO
[MporpammHas AO JIuueH3noxn https://reestr.digi JIMueH3MOHHBII
cucTeMa I «AHTHIUIATHAT HOE tal.gov.ru/reestr/3033 norosop ¢ AO
00HapyKeHUsI (Poccust) 50/?sphrase_id=2698 «AHTHUILTIATAaT» OT
TEKCTOBBIX 186 23.05.2024 Ne 8151,
3aMMCTBOBaHHIA B CPOK JICHCTBHS: C
Y4eOHBIX U HaAyIHBIX 23.05.2024 no
pabotax 22.05.2025
«Antumnaruat BY3»
(https://docs.antiplagia
us.ru)
Acrobat Reader Adobe CBobonHo - -
- IPOCMOTP Systems pacrpocTpaHsieMm
nokymeHToB PDF, oe
Djvu
Foxit Reader Foxit CB0OOHO - -
- IPOCMOTP Corporation pacrhpocTpassem
nokyMeHToB PDF, oe
DjvuU

7.4.5. Pecypcbl HHPOPMAIIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH

«AnTepuer»
1. CDTOwiki: 6a3a 3nanuit mo nuudporoii Tpancdopmanuu https://cdto.wiki/
2. Odunumansuerii caiitt MUC Poccum - http://www.mchs.gov.ru/
3. Oxpana Tpyna - http://ohrana-bgd.ru/

7.4.6. HudpoBble HHCTPYMEHTDI, IPUMEHsIeMbIe B 00Pa30BaTeJILHOM
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nporecce

1. LMS-nnardopma Moodle
2. BupryanbHas nocka Mupo: miro.com
3. Buptyansnas nocka SBoard https://sboard.online
4. Oo6naunsie cepBuchl: Anaexc.Auck, Obmako Mail.ru
5. Cepsucsl onpocoB: Angexkc ®opmer, MyQuiz
6. Cepsucsl Bugeocss3u: Suaexc tenemoct, Webinar.ru
7. CepBUC COBMECTHOM pabOThI Haa MpoekTamMu s HeOompmumx Tpynn  Trello
http://www.trello.com
7.4.7. llndpoBbie TEXHOJOTMH, IPUMeEHsIEMbIE NIPU U3YUYEHUHU
JTUCHHUILINHBI
[udposbie Bunpl yueGHO#M dopmMupyembie UK
TEXHOJIOTHHI paboTHI, BHIMOTHIEMBIE C KOMIIETCHITHH
npuUMeHeHneM 1udpoBoit
TEXHOJIOTHH
Oo6mnaunble Jlexun OIIK-1. Cnocoben WJI-1omnk-1
TEXHOJIOTUU [TpakTudeckue penraTh TUMIOBBIC Ucnonbe3yer
3aHATHUS 3aaun OCHOBHBIC 3aKOHBI
po(heCCHOHATTLHOW | €CTECTBEHHOHAYYHBIX
NeSITeIIbHOCTH Ha JUCIUATUTAH JIJIS
OCHOBE 3HaHUU peleHus
OCHOBHBIX 3aKOHOB | CTaHJAPTHBIX 3ajJau
MATEeMATHYECKUX U | B COOTBETCTBUU C
€CTECTBEHHBIX HAYK | HAIPaBJICHHOCTHIO
C IPUMEHEHUEM npodeccnoHaIbHON
UH(POPMALIMOHHO- JeSITeIIbHOCTH
KOMMYHHKAITHOHHBIX
TEXHOJIOTUI
bonbiue Jlexuu OIIK-1. Criocoben WNJI-1lomk-1
TaHHbBIE [TpakTuueckue peliaTh TUIOBBIE Hcnonb3yer
3aHATHS 3a/1a9u OCHOBHBIC 3aKOHBI
npo(hecCHOHATPHON | €CTECTBEHHOHAYYHBIX
NesITeTbHOCTH Ha JUCTTUTUTAH JJTST
OCHOBE 3HaHUH peleHus
OCHOBHBIX 3aKOHOB | CTaHJApPTHBIX 3aJ1a4
MaTeMaTUYeCKUX U | B COOTBETCTBUU C
€CTECTBCHHBIX HAyK | HAIPABICHHOCTHIO
C IPUMEHEHUEM npodeccuoHanbHOM
nH()OPMAITHOHHO- JeSITeTbHOCTH
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI1
TexHomnoru Jlexun OIIK-1. Ciocoben WUJI-1lonk-1
51 [IpakTrnueckue pelaTh TUIIOBbIE Hcnonssyer
OeCIpOBOTHON | 3aHATUS 3a/a4n OCHOBHBIE 3aKOHBI
CBSI3U CamocrosTenpHast poecCHOHATEHON | €CTECTBEHHOHAYYHBIX
pabota NEeSTeIbHOCTH Ha JTUCIUTUIAH JJIs1
OCHOBE 3HaHUU peleHus

OCHOBHBIX 3aKOHOB

MaT€MaTHU4YCCKUX U

CCTCCTBCHHBIX HAYK
C IPUMCHCHUEM

CTaHJApPTHBIX 3a/1a4
B COOTBETCTBUU C
HATPaBIEHHOCTHIO
podeCCHOHATHHON
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WH(POPMaIMOHHO- NEATEILHOCTH
KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH

8. MaTepuajibHO-TEXHHMYECKOE o0ecnevyeHue TUCIUIIMHBI (MOLYJIsl)

Jis  mpoBeneHus — 3aHATHA  HWMeeTcs — cleayiomiee  oOopymoBanue:  JKamrosm
ropu3oHTaIbHBIe Ha Tpu oOkHa (uWHB. Ne 2101065486), MuTepakTuBHas mocka (MHB. Ne
2101040205), Cucremnbliii xomiuiekt: mporeccop Intel Original LGA 1150, BeHtmisrop
Deepcool THETA 21, marepunckas miara ASUS H81M-K[1S-1150 iH, nmamsare DDR3 4 Gd,
xectkuid auck 500 Gb, xopmyc MAXcase H4403, 6ok nutanus Aerocool 350W ( unB. Ne
21013400740), IIpoexkrop Viewsonic PJD6243 DLP 3200 lumens XGA 3000:1 HDMI 3D,
Habopsl 1eMOHCTpallMOHHOTO O00OpYIOBaHUS U Y4eOHO-HArISAHBIX mocoowit. PH-merp (uHB.
1101044686);Tepmoctat ¢ oxnaautenem JIH-4 (uaB. Ne1101044760); ®OTOAIEKTPOKOIOPUMETP
(uB. Nel101044671); Uentpudyra madoparopnas (uuB. Nel101044720); Llkad BeITSDKHOU
(uHB. Ne1101061403), bans BOJIsTHAS nabopaTopHas (uHB.
Ne1101044756),Dotoanekrpokonopumerp  (uaB.  Ne  1101044666), PH-merp  (uHB.
Ne1101044689),. lllkad BeiTsKHOM (MHB. Nel101061403), KomneioTep B cocTaBe: Mpoieccop
Intel 775 Core Duio E440, morutop 19" Acer (uuB. Ne 2101045116, 2101045113).

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

Pabouas nporpaMmma JUCHHUILIMHBL «XHUMHSA» COCTABIIEHA B COOTBETCTBHUHU C TpC6OBaHI/I$IMI/I

®I'OC BO mno nanpasnenuto noarotoBku 35.03.06 ArpounxeHepus: (ypoBeHb OakaiaBpuata),
yrBepxaeH 23.08.2017 Ne 813.

ABTOD(BI)
cTapuIMii npenojasatenb kapeapel 6uonoruu u xumun lllenkosaukosa H.B.

cTaplImii mpenojasarenb kageapsl 6uonoruu u xumun  Tapacosa C.B.

Penensent(s1): C.B. Co0BbEB, JOKTOP CEIBCKOXO3SHCTBEHHBIX HAYK, JOLEHT Kadeapsl
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIIMH U OCHOB KOHCTPYHUPOBaHUS

[TporpammMa paccMoTpeHa Ha 3acelaHuH Kadeapsl OMOIOTUU U XMMHUH, TPOTOKOA Ne 9 ot
15 ampenst 2019 .
[Tporpamma paccMOTpeHa Ha 3acelaHUM Y4eOHO-METOAMYECKOH KOMHUCCUU MH)KEHEPHOTO
uHctutyra ®I'BOY BO Muuypunckuii ['AY, npotokon Ne 9 ot 22 ampenst 2019r.
[Iporpamma yTBep)KJE€Ha Ha 3acelaHUM Yy4eOHO-METOTUYECKOTO COBETa YHHBEPCHUTETA
npotokou Ne 8 ot 25 anpens 2019r.
[Iporpamma nepepaboTaHa U A0MOTHEHA B COOTBeTCcTBHH ¢ TpeboBanusimu OI'OC BO.
[Iporpamma paccMOTpeHa Ha 3aceaHuu Kadeapbl OMOIIOTUU U XUMUH, POTOKOI Ne 7 oT
10 mapra 2020 T.
[Tporpamma paccMOTpeHa Ha 3acelaHUM Y4eOHO-METOAMYECKOH KOMHUCCUU MH)KEHEPHOTO
uHctutyta ®I'6OY BO Muuypunckuii I'AY, nporokon Ne 9 ot 13 anpens 2020r.
[Iporpamma yTBepkA€HAa Ha 3acelaHUM Yy4yeOHO-METOJUYECKOTr0 COBETAa YHHBEpPCUTETa
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npotokoi Ne 8 ot 23 anpens 2020 r.

[Iporpamma nepepadoTaHa U JIOTIOTHEHA B COOTBeTCTBHH ¢ TpeboBanusiMu @I'OC BO.

[TporpammMa paccMoTpeHa Ha 3acefaHuH Kadeapsl OMOIOTUH U XMMUH, TPOTOKOI Ne 8 ot
15 mapra 2021r.

[Tporpamma paccMOTpeHa Ha 3acelaHUM Y4eOHO-METOAMYECKOW KOMHUCCHU WH)KEHEPHOTO
uncrturyra ®I'6OY BO Muuypunckuii 'AY, nporokon Ne 9 ot 5 anpesnst 2021r.

[Iporpamma yTBep)KAE€HAa Ha 3acelaHUM y4eOHO-METOJUYECKOTO COBETAa YHHBEPCUTETA

npotokoi Ne 8 ot 22 anpens 2021 r.

[Iporpamma nepepadboTana u AoroiaHeHa B cooTBeTcTBHM ¢ TpeboBanusimu @I'OC BO.

IIporpamma paccmoTpeHa Ha 3acenaHuM kadenpsl 6uonoruu U xumuu. [Iporokxon Ne 10
ot 28 mas 2021 r.

IIporpamma paccMOTpeHa Ha 3acelaHuM y4eOHO-MEeTOANYECKONH KOMUCCUU MHKEHEPHOTIO
uHctutyta ®I'6OY BO Muuypunckuii I'AY, nporokosn Ne 11 ot 15 urons 2021r.

IIporpamma yTBepxkeHa Ha 3acellaHUM y4eOHO-METOAMYECKOI'O COBETa YHHBEPCUTETA
npotokoi Ne 12 ot 30 utons 2021 r.

IIporpamma nepepaboTtaHa 1 A0HOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu GI'OC BO.

[Tporpamma paccmoTpeHa Ha 3aceqanuu Kadeapsl Ouonoruu u xumun. [Iporokon Ne 8 ot
4 anpens 2022 r.

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

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

[Iporpamma nepepaboTana u A0MOIHEHA B cOOTBeTCTBHH ¢ TpeboBanusimu GI'OC BO.

IIporpamma paccmoTpeHa Ha 3acenaHuM kKadenpel 6uonoruu U xumuu. [Iporokon Ne 11
ot 5 utons 2023 r.

IIporpamma paccMOTpeHa Ha 3acelaHuM Y4eOHO-MEeTOANYECKONH KOMUCCUU MHKEHEPHOTO
uHcturyra ®I'BOY BO Muuypunckuii ['AY, nporokon Ne 10 ot 19 utons 2023 r.

IIporpamma yTBepxk/ieHa Ha 3acellaHUM y4eOHO-METOAMYECKOIO COBETa YHHBEpPCUTETA
npotokos Ne 10 ot 22 ntons 2023 r

ITporpamma nepepaboTtaHa 1 A0NoOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu ®I'OC BO.

[Tporpamma paccmoTpeHa Ha 3aceqanuu Kadeapsl Ouonoruu u xumun. [Ipotokon Ne 9 ot
6 mas 2024 1.

[Tporpamma paccMoTpeHa Ha 3acelaHUH YIeOHO-METOAMYECKONH KOMICCHU MHKEHEPHOTO
uHctutyra ®I'BOY BO Muuypunckuit ['AY, nporokon Ne 9 ot 20 mas 2024 r.

[Tporpamma yTBep:kIeHa Ha 3acelaHUM y4eOHO-METOAMYECKOTO COBETa YHHBEPCHUTETA
npotokois Ne 18 or 28 mas 2024 r

[Tporpamma nepepaboTana u A0MOIHEHA B cOOTBeTCTBHH ¢ Tpeboanusimu GI'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceiaHuu Kadeapsl OMOJIOTHH U XMMHUH, TPOTOKOJ Ne 8 ot
2 anpens 2025 r.

IIporpamma paccMOTpeHa Ha 3acelJaHud y4eOHO-METOJMYECKOW KOMHCCUU YueOHO-
Meroandecko komuccnn ConumanbHo-nienarornyeckoro nHCTuTyra ®I'bOY BO Muuypunckuii
['AY, nporokon Ne 9 ot 8 anpens 2025 .

[Mporpamma yTBepkIeHa Ha 3acelaHUM y4eOHO-METOAMYECKOTO COBETa YHHBEPCHUTETA
npotokois Ne 8 ot 23 anpens 2025 r.

OpI/ITI/IHaJI JOKYMCHTA XpaHUTCA Ha Ka(benpe OHOJIOTUN U XUMHH.
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