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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 00pa3oBaTeibHOM NPOrpaMMbl
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.
JuctumianHa «XUMUS» SBISETCS OCHOBOIOJIATAlOIIEH JUIs yCHENIHOTO OCBOCHHMS
MOCEAYIOMUX  AUCUUTUINH

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

«MarepuanoBeaeHue U

3. HJIaHl/IpyeMble pe3yabTaTbl Oﬁy‘leHl/Iﬁ o AMCIOMIIJINHE, COOTHECCCHHbIC
C INIAHUPYEMBIMHU pPE3YyJIbTaTaMHU 0CBOCHHUSA 06p330BaTeﬂbH0ﬁ nmporpaMmmbI

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

. | KOMIIETEHIIUs | 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 | CTAHJAPTHBIX | 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 JIbHOU JbHOU 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 BEILECTB 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 3aJa4H MPOPECCHOHANBHOI JCATENFHOCTH HA OCHOBE 3HAHHN OCHOBHBIX
3aKOHOB MATCMAaTUYCCKHUX MW C€CTCCTBCHHLIX HAyK C TIPUMCHCHUCM I/IH(bOpMaIII/IOHHO'
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA

- IPOBOAMTH U OLIEHUBATh PE3yJIbTaThl U3MEPEHUN

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

peaKkuuid.

Bnaners:

- CIOCOOHOCTBIO C MOMOIIBI0 XUMUYECKUX MOHATHUH (HOpMYNI M ypaBHEHUI BbIpaXxaTb

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

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

BCIICCTBaAMU.

3.1. MaTpuina cooTHeceHHs TeM/pa31eJi0B y4eOHOM TMCIUIIJIMHBI (MOXYJIs)

U GopMHpPYeMBbIX B HUX 001enpodecCHOHAIbHBIX KOMIIETEHUM I

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, TUCIIEPCHBIE CHUCTEMBI, + 1
AIEKTPOXUMHUUYECKHE cUCTeMbl. KOJIOMIHbIE CHCTEMBI.
DJIEKTPOJIMTHYECKAS AUCconmanus. [ naponus. + 1
XuMudeckasi TepMOJIMHAMHUKA U KUHETHKA. + 1
OKHCIUTETBHO-BOCCTAHOBUTEIBHEIEC CBOMCTBA BEIICCTB. + 1
Crtpoenue aTOMOB. Xumus 51 IIEpUOANYECKAst + 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. CEMENCTBO XKene3a. + 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 (MOXYJIfA)
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
IperoaBaTeieM, T.49.
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
Y4eOHUKOB,  MaTEpPHAJIOB  CETEBBIX
pECypCoB)
BeimonHenue WHIVNBUTYATbHBIX 10 38
3aaHul
IloaroTroBKa 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 X UMHH. 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. KonnouaHbie CHCTEMBI.
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. 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 MaACHTH(DUKAINS 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
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 rOTOBBIMHU
pacTBopamu
cynb(ara
aMMOHHSI.
DKCcrepuMEHTAIbHOE Xum.mocyna, OIIK-1
II0JIy4YeHHUe XHUM.pEaKTUBbI
KOJUIOUHBIX
pacTBOpPOB.
Koarymsuus 3omei.
DKCNEePUMEHTAIBHOE U3yUEHUE Xum.nocyna, OIIK-1
rpouecca JIEKTPOIUTHYECKON XUM.pEaKTUBbI
JUCCOLUAINH.
DKCHEePUMEHTAIBHOE 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 (PaKTOPOB.
[Tonyuyenue n Xum.mocyna, OIIK-1
9KCIEPUMEHTAIBHOE N3YUYEHUE XUM.pEaKTUBbI
CBOMCTB KOMIUIEKCHBIX
COEIMHEHUH.
DKCIEPUMEHTAIBHOE U3YYECHHUE Xum.mocyna, OIIK-1

ANEKTPOXUMUYECKUX CUCTEM H
WX MPUMEHEHNE B XUMUIECKON
UICHTH(PUKAIUH.

DKCIepUMEHTAIbHOE 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
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
00y4eHHs
Bgenenune. OcHOBHBIE [IpopaboTka yuebHOro
TIOHATHUS ¥ 3aKOHBI XHMHUH. MaTepuasa 1o AUCIUILIIHE
(KOHCIIEKTOB JIEKIIHH, 1 3
y4eOHUKOB, MaTepUAJIOB
CETEBBIX PECYPCOB)
Brinosninenue 1 3
WHIMBHUYIbHBIX 3aaHUH
[ToaroroBka K TECTUPOBAHUIO 1
IIpopaboTka yueGHOTrO
MaTepHasa 1o JUCIUILTHHE
(KOHCTIEKTOB JIEKITUH, 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 AUCIUILTIHE
JUCIIEPCHBIE (KOHCTIEKTOB JIEKLIUH, 1 3
CHCTEMBI, y4eOHUKOB, MaTEpUAIIOB
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
VHJIMBUIYaJIbHBIX 3a/IaHUN

IToaroToBka K TECTHPOBAHUIO

Crpoenue aromMoB. XHUMHS
" TIePHOTMICCKAs

CUCTEMA DJICMCHTOB.

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

Brinonnenue
VHJIMBUIYaJIbHBIX 3aJaHUI

IloaroToBka k TCCTUPOBAHHIO

XuMuueckasi CBA3b U
IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKY.

[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

IToaroroBka Kk TECTUPOBAHUIO
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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

Metamns! | A, HHA u 1A
rpymi. XKecTkocTh BO/IbI U
CIOCOOBI €€ YyCTpaHEHUSI.

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

Brinonnenue
VHJIMBU1YaJIbHBIX 3a/IaHUN

IToaroroBka k TCCTHUPOBAHUIO

I'naBHBIE MEPEXOAHLIC

meTauibl. CeMeNCTBO XKelesa.

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

Brinonnenue
VHIMBUYAJIbHBIX 3aJaHUI

IToaroToBka K TECTHPOBAHUIO

XuMuueckas
UJIEeHTU(DUKAIHS.

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

Brinmonnenue
VHIUBUYAIbHBIX 3aTaHUI

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

Htoro

40

117

[lepeyeHh METOAMYECKOTO OOECTICUCHHS ISl CAMOCTOSTENHHOM PabOThI MO AMCIUILUIMHE
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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.Coaep:xanue pa3aejaoB JUCHUNINHBI

1. Beeaenue. OcHOBHBIC MOHATHA U 3AKOHBI XUMHH

[Ipeamer uzydenus: XuMuu. ATOMHO-MOJIEKYJISIpHOE yueHue. [IoHSATUSA «3JIeMEHT, aToM,
MOJIEKYJIa, IPOCTOE M CII0KHOE BEIIEeCTBA, MOJIb, MOJIIPHAs Macca U MOJISIPHBIN 00beM». 3aKoH
COXpAaHEHHMSI MAacChl M DHEPTHU. 3aKOH IMOCTOSIHCTBA COCTaBa: NAIbTOHUIBI U OCPTOJLIUIBL.
3akoH ABOrajipo. DKBUBAJIEHT. 3aKOH KBUBAJICHTOB. BajeHTHOCTb.

Ponp xumMum B TEXHUKE U CEJILCKOM XO3SIHCTBE.

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

Oxcunel. Haspammst okcumoB. OCHOBHBIC, KHUCIOTHBIC, amdorepHble. llomyueHue wu
XUMUYECKHE CBOMCTBA.

Kucnorsl. Knaccuduxanms. [loxydenue u cBoiicTsa.

OcHoBanus. [Tonyuenue u cBoictBa. AMGpOTEpHBIEC THIPOKCHIBI.

Comu. IlomyueHnue u cBOMCTBA.

3. XuMHYeCKHe CHCTEMbI: PACTBOPbI, JUCHEPCHbIE CHCTEMbI, JIEKTPOXUMHYECKHE
cucrembl. Kosionanbie cucTeMsl.

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

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

Komnnouner B npupoaHbix cuctemMax. PacTBopsl moaumMepos.

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

Hucconmanus Boabl. MoHHoe mpousBeneHue Bonbl. Bomopoansiii mokazatens (pH) u
TUAPOKCHIbHBIN TTOKa3zaTenbs pOH.

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

5. XuMHYyecKkasi TepMOIMHAMUKA U KMHETHKA.

['oMoreHHbIe U reTeporeHHble XuMUYeckue mpoueccbl. CKOpOCTh U MEXAHU3M PEaKLUi.
3aK0H ACUCTBYIOIIMX MAacC, KOHCTAaHTAa CKOPOCTH, KHHETUYECKUE YPABHEHUS, TTOPSIIOK PEAKIIHH.
DHeprusi akTUBalMU. Y paBHEHUE AppeHuyca.

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

6. OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA BelIeCTB

CymHocTtb OKHCIUTENbHO-BOCCTAHOBUTENBHBIX peakiuii. Oxkucnurenu u
BoccTaHOBUTENU. COCTaBIE€HNE YPaBHEHUH OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil. Mx
TUTBL. BrusiHue pa3nudapix GakTopoB HA X0 OKHCIUTEIIEHO-BOCCTAHOBUTENLHBIX PEAKITHIA.
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OnexTpoxumuueckue npoueccsl. Koppo3us wmeramioB. Ilpeamer 3IeKTpOXUMHH.
DIEKTPOXUMHUYECKAs CUCTEMA. XUMUS 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. OJIEKTPOJM3 M €ro 3Hau€HUE B IPOMBIIIJIEHHOCTU. OJIEKTPOXUMUYECKAs
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
MOlypPOBHEH 3JIEKTpOHAMU. DJNEKTpOHHbIE (opMyJibl. CeMeNCcTBa XUMUUECKHUX 3JIEMEHTOB.

OtkpbiTHEe nepuoauueckoro 3akoHa. CoBpeMeHHas (OPMYIUPOBKA MEPUOIUUECKOTO
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 XMMUUYECKOH CBSI3U. XapaKTEPUCTUKHA KOBAJICHTHOM 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 IOJYIPOBOJHHUKAX,
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 ¢ 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
NOTEHIMATIOB. DIeKTpoIbl. I'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. @u3nyeckue U XMMHUYECKHE CBOMCTBA.
[ToryueHue ¥ mpuMeHEHHE MIEIOYHBIX METANIOB U UX COEIMHEHUH.

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

O6mias xapaktepuctuka snemeHToB IIIA - m\rpynnel. Amomunuii. 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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Oo6mas 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 M 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 U PEMOHTE AETAJIel, NMPU XUMHYECKOM YIPOYHEHUH
MOBEPXHOCTEN TPYIUIUXCS JAETaNIeh: IEMEHTAIINH, a30TUPOBAHUU, METAIU3AIUH.

14. XumMunyeckas naeHTuGUKAIUA.

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

KonnuectBennsnii ananmus. Krnaccudukanuss MeToI0B KOJUYECTBEHHOTO — 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 opraHnmyeckux BemecTB. OCOOEHHOCTH CTPOEHUS 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. @DuU3MKO-XMMHUYECKHE BoIpockl mnpuMmeHeHus ['CM B c.X. HpOU3BOJICTBE.
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 wW3y4eHMM JUCHMIUIMHBI HUCIHOJB3YEeTCS HHHOBAIMOHHAs 00pa3zoBaTellbHAas
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
SaHHTHﬁ, HCCHCHOB&TCHBCKOﬁ HpOCKTHOfI ACATCIIbHOCTH WU MYHLTHMeﬂHﬁHBIX y‘IC6HLIX
MaTepHUaJIOB.

Bua yueOHo# padoThl Oo0pa3oBarejibHbIE TEXHOJOTHHI
ONEeKTPOHHBIE  MaTepHualbl, HCIOJIb30BAHUE
Jlexunn MYJIbTUMEAUNHBIX  CPEACTB,  Pa3IaTOYHBIN
MaTepuai
JlenoBbie 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 3aHATUAIX
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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 s 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
9K3aMeHa
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 TectoBbIC
Crpoenne aromoB. XuUMHS U 3a1aHnA 6
7 [EPHOIMYECKAs ~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
Bomnpocsr mist 4
DK3aMeEHa
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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 AKKYMYJIATOPBI. Y CTPONCTBO U Pedepar 6
MIPUHIINTT 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 xenesa. 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

Opranuyeckue BeIECTBA U X OIIK-1 TecTtoBbIe
0COOEHHOCTH. 3HAaUYEHHME B C/X. 3aaHus 12
15 [Tonumepsl 1 ONMUTOMEpPhL. XUMUS Pedepar 6
MOJIMMEPHBIX MAaTEPHAIIOB. 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 MoJieKyJsipHasi. Moib. DkBuBaneHT. BanentHocts. (OTTK-1)
4. OCHOBHBIE KJIACChI 1 HOMEHKIIaTypa Heopranudeckux coeaunHenuii. (OITK-1)
5. OKcHIbI, OCHOBaHWUsI, KHCIIOTHI, con. [IpumMepsl oOpa3oBanus 3tux coeaunenuit. (OITK-

6.Comnu cpeanue u kucibie. CriocoOs! omyuenus cosneit. [pumepst. (OTTK-1)

7. TBepabie Tena, sxuakocty, rasel. (OITK-1)

8. PactBopbl. Crioco0ObI BhIpaXkeHHs 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. Komunonaneie pactBopsl. (OITK-1)

17. B3BecH, a3po30J1H, CYyCIICH3UH, IMYIIbCHH, MeHbl. 30116, ['enb. (OITK-1)
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18. Monnoe npoussenenue Bobl. (OTTK-1)

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

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

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

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

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

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

25. Ctpykrypa IICD JI.11. Menaencepa. (OIIK-1)

26 Kiaccnueckue v KBaHTOBO-MEXaHUYECKHUE MPEACTABICHUsS 0 XuUMH4ecKoit 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
okuciutenu u BoccranoButenu. (OITK-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 KOMILJIEKCHBIX COCIMHECHHIA.
3nauenwue. (OITK-1)

35. CrangapTHbIC OTCHIMABI AIeKTpoaHbIX peakimii. (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. O6mmume 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 — OCHOBHOW 3aKOH XHMHYECKOW KHUHETUKHU IS
sneMeHTapHoii craauu. Koncranra ckopoctu peakiuu. (OITK-1)

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

45 IlpencraBinenre 00 HHEPruM AaKTHBAIMM, SHEPreTHUECKOM Oapbepe U IEepeXOJHOM
akTuBUpoBaHHOM Komriuiekce. (OITK-1)

46.Karanu3 u pepmentsr. (OITK-1)

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

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

49 .9nements! |HIA — moarpymmsl. (OITK-1)

50.9nementsr IVA-noarpymmst. (OTTK-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-noarpynmer. (OITK-1)

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

56. Iepexoaubie metaynibl. (OITK-1)

57. Dnextpoxumudeckue cBoiictBa Metasuios. (OITK-1)

58. Xumnueckas uneHtudukanus. (OITK-1)

59. Opranunveckue coenunenus. Kinaccudukanus u CBOMCTBA OPraHMYECKUX COCTMHCHHM.
(OIIK-1)
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60. YrneBoaoposl U UX nMpou3BoAcTBO. [Ipumenenue yriesomopoos. (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 | TITyOOKOE 3HAHWE W MOHHMMaHHE TECTOBBIC 3aJaHHUS
(75 -100 6amoB) y4eOHOr0 MaTepHaia W3 Pas3HbIX pa3/IeiioB (30-40 6amnos);
«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
3aHATHSX.
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);
SIBJICHUIA; 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,
HOpOFOBBIﬁ - TBEPAOC 3HAHHUEC U INMOHMMAHUC OCHOBHBIX TECTOBBIC 3aJaHUS

(35 - 49 6amnos) —
«YIOBICTBOPUTEIILHOY

BOIIPOCOB MIPOTPaMMBI;
- 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 Gamnos);
pedepar
(3-4 6amna);
BOIPOCHI K 3K3aMEHY
(18-26 GammoB);

Huzkuii
(momoporoBeIit)
(xoMmeTeHIHsI HE
copmupoBaHa)
(menee 35 6amioB) —
«HEYJIOBJIETBOPUTEIHH
o»

- HETMIPABIJILHBIA OTBET XOTs ObI HA OJIMH U3
OCHOBHBIX BOIMPOCOB, TpyOble OIIMOKH B
OTBETE, HEMOHMMAHKUE CYIIHOCTU H3JIaraeMbIX
BOIIPOCOB;

- HEYBEPCHHBIE W HETOYHBIC OTBETHI Ha
JIOTIOJTHUTETHHBIC BOIIPOCHI;

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

TECTOBBIE 3aJaHUS
(0-13 6amoB);
pedepar (0-2 6amna);
BOIIPOCHI K 9K3aMEHY
(0-20 6amoB);

7. YueOHO-MeTOAMUYEeCKOe U HH(OPMAIIMOHHOE O0ecTeUyeHUue TUCHUIINHBI

(MoayJin)

7.1.0cHOBHAasi yueOHas1 JUTEPATypa

Xumus: yueOHuk s OakamaBpoB/A.M. T'omyGes, HO.A. JleGenes, I'.H. ®aneeB, 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. Yacte 1. TeopeTrnueckue OCHOBBI S-U31., TIEp. U JIOM. y4eOHUK
Uit akanemudeckorobakanaspuara. /KuszeB J[.A., Cmapeirun C.H.- [DaekTpoHHBINA 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.- [DnexTpoHHBI 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'panbepr; H.JI. Ham. [[octyn He orpanuueH] —
8-uzn.- M.: FOpaiit, 2017. — 60c.- (bakanaBp — akaieMu4ecKkuii Kypc).

https://www.biblio-online.ru/book/CEEB4FD1-3B56-4B94-8EC9-D41C36422030

7.3 MeTonnqecxne 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 JUIS CTYIEHTOB HH)XEHEPHO-
TEXHUYECKUX (HEXMMHUUYECKHX) CIEIUaIbHOCTEN By30B. - Muuypunck: U3a-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 HTH)KEHEPHBIX crenuanbHocTe. — Muuypusck: uza-so Muul’AY: 2015, 23c.

7.4 HNnpopmanuoHHbIe U HU(POBbIE TEXHOJOIHHU (POrPaMMHOE
o0ecneueHune, COBpeMeHHbIe MpodeccuoHaIbHbIE 0a3bl JAHHBIX U

HHGOPMALMOHHBIE CIIPABOYHBIE CHCTEMBbI)

VYyeOHas gucnuminHa (MOJyJb) MNpPEAyCMaTpPUBAeT OCBOEHHE HWH(POPMAIMOHHBIX U
UGPOBBIX TeXHONOTUH. Peanu3arus nudpoBbIX TEXHOIOTHI B 00pa3oBaTeIbHOM MPOCTPAHCTBE
ABIIIETCS OJHOM M3 BaKHEMIIMX 1enell oO0pa3oBaHMs, JarOUIe BO3MOXHOCTb pa3BHUBATh
KOHKYPEHTOCIIOCOOHbIE KauecTBa OO0YYaroUMXcs Kak OyIyHIMX BbICOKOKBAJIM(HUIIMPOBAHHBIX
CIHELUAIHUCTOB.

[udpoBble TEXHOJIOIUH MPEAYCMATPUBAIOT PAa3BUTHE HAaBBIKOB 3(h(PEeKTHBHOrO pelieHus
3aJa4  IpOQECCHOHATIBHOIO, COLMAIBHOIO, JIMYHOCTHOIO XapakTepa C MCIOJIb30BaHHEM
pa3IMYHBIX BHUJOB KOMMYHHUKAI[MOHHBIX TeXHOJMIOTUH. OcBoeHHE HUPPOBBIX TEXHOJIOTUH B
paMKax JaHHOM JUCHMIUIMHBI (MOJIYJis) OPUEHTHPOBAHO Ha CIIOCOOHOCTH 0€30MacHO M
Ha/JIeXaluM  00pa3oM TMoJy4yaTh JOCTYH, YIpaBlsATh, HHTETPUPOBATh, OOMEHUBATHCA,
OLICHMBaThb U CO3JaBaTb HH(POPMALMIO C TOMOLIbIO LHU(POBBIX YCTPOMCTB U CETEBBIX
TexHosoruil. dopmupoBaHue UPPOBONH KOMIIETEHTHOCTH Mpearonaraer paboTy C JaHHBIMHU,
BJIa/ICHE UHCTPYMEHTAMHU JUIsI KOMMYHHUKAIHH.

7.5 UndopmanuoHHbie U 1M PpPoBbIe TEXHOJIOTHH (IPOrPAMMHOE
o0ecrneveHne, coBpeMeHHbIe MPpodeccuoHAIbHbIE 0a3bl JaHHBIX U
HH(pOpPMAIIMOHHBbIE CIIPABOYHbIE CUCTEMBbI)

7.5.1 JJ1IeKTPOHHO-0MOJINOTEYHbIE CUCTEMbI M 0a3bI JTAHHBIX
1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
Ne 6/1 (CereBast a1ekTpoHHas OUOIMOTEKA)
2. baza nmaHHbBIX 37eKTpoHHBIX HH(popMannoHHbIX pecypcoB @PI'BHY IMHCXb (morosop
no oOecreueHHnIo JI0CTymna K 3JEKTPOHHBIM HH(popManuoHHBIM pecypcam @I'BHY ITHCXb
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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/

yepes TepmuHan yaanennoro poctyna (TY ®I'BHY [THCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnekTpoHHas 6nbnmoTeunast cucreMa «HarmoHanpHbIH 1TMPOBOI pecypc «PyKoHT»:
Komnekmuu «ba3oBbsiit MmaccuB» u «Komoc-c. Cenbckoe xo3siiictBo» (https://rucont.ru/) (morosop
Ha OKa3aHHWe YCIyT M0 MpeaocTaBiIeHuIo qoctymna oT 26.04.2024 Ne 1901/bI122)

4. 000 «AnektponHoe m3narenscTso FOPAUTy (https://urait.ru/) (1oroBop Ha oKasanue
YCIYT IO TPEIOCTaBICHUIO JOCTyma K obOpaszoBarenbHor Iuiatrdopme OOO «IIEKTpOHHOE
uszarenbero IOPAWT» ot 07.05.2024 Ne 6555)

5. DnexkrpoHHo-OmbaMoTeuHas cucrtema «Bepuanckuity  (https://vernadsky-lib.ru)
(oroBop Ha 6e3BO3ME3THOE UCTIONB30BaHuE Mpou3BeaeHuit oT 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «HanuonanwpHas snektpoHHas OuOimmoreka» (https://rusneb.ru/)
(moroBop o moakmoueHnn k HOb u mpenocrasnennu nocryna k oobekram HOb ot 01.08.2018
Ne 101/HDb/4712)

7. Cornamenue O COTPYAHHYECTBE IO OKa3aHHIO OMOIMOTEYHO-MH(OPMAIMOHHBIX MU
COLIMOKYJIBTYPHBIX YCIYT MOJb30BaTeNIIM YHUBEPCUTETa U3 YKCIA WHBAJIUAOB IO 3PEHHIO,
CITA0OBUISIINX, WHBATHIOB IPYTHX KATETOPUW C OTPaHHMYEHHBIM JIOCTYIIOM K WH(pOpMAIWH,
T, UMEIOMIMX TPyAHOCTH ¢ ureHueM IMiockoneyaTtHoro Tekcta TOI'BYK «TamGoBckas
obyacTHas YHUBEpCaIbHas Hay4Hast OoubroTeka uM. A.C. [Mymkuna»
(https://www.tambovlib.ru) (cornamenue o corpyanudectse ot 16.09.2021 Ne 6/1)

7.5.2. MudopmanuoHHbIe CIPABOYHbIE CUCTEMBI
1. CnpaBounast npaBoBast cucrema Koncynprantllinroc (IoroBop mocTaBky, aanTauy U
conpoBoxkaeHus dk3eMIusIpoB cucteM Koncynprantllmtoc ot 11.03.2024 Ne 11921 /13900/2C)
2. DnexTpoHHbIM nepuognueckuil cnpaBouHuk «Cucrema I'APAHT» (moroBop Ha
yciyru no conpoBoxaeHuo ot 15.01.2024 Ne 194-01/2024)

7.5.3. CoBpemeHHbIe MPOdeCcCHOHATIbHbIE 0a3bI JaHHBIX

1. baza nmaHHBIX HOPMAaTHBHO-IIPABOBBIX AaKTOB HH(OPMAIMOHHO-00PAa30BaTEIBLHON
nporpammel «Pocmeron» (moroop ot 15.08.2023 Ne 542/2023)

2. baza nannbix Hayunoli snextponHoit Oubmnorexn eLIBRARY.RU — poccuiickuit
UH()OPMAIIMOHHO-aHAJTUTHUECKHI TOpPTal B O0JACTH HAyKH, TEXHOJIOTHH, MEIUIMHBI |
obpazosanus - https://elibrary.ru/

3. ITopTan oTkpeITEIX HaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OtkpeiTeie gaHHble DenepanbHON  CIyKObI TOCYJapCTBEHHOH CTAaTHUCTUKU -
https://rosstat.gov.ru/opendata

7.5.4. JIMLIeH3MOHHOE U CBOOOIHO PACPOCTPaHsieMOe MPOrpaMMHOe
o0ecrevyeHne, B TOM YHCJIe OT€YeCTBEHHOT0 IPOU3BOACTBA

HaumeHnoBanue Pazpabotun HoctynHoc Ccpbuika Ha PexBu3uTHI
k I1O Tb Enunslii peectp MOJATBEPKIAOLETO
(mpaBooOnamare | (IHMIIEH3MOHHOE, poccuiicKux JIOKyMeHTa (TIpH
JIb) cBOOOIHO nporpamm a1 OBM HaJINYUH)
pacmpoctpansieM | u b/l (nmpu Ham4mn)
oe)
Microsoft Microsoft JIuieH3noH - JIuneHsus
Windows, Corporation HOE ot 04.06.2015 Ne
Office 65291651 cpox
Professional JeHcTBHUsA: OECCPOUHO
AHTHBUpYCHOE AO JIuueH3noH https://reestr.digi CyOnuieH3noHH
IIPOrpaMMHOE «JIabopartopus HOE tal.gov.ru/reestr/3665 | st noroeop ¢ OO0
obecrieueHne Kacniepckoro» 74/?sphrase_id=4151 «Codrekc» oT
Kaspersky Endpoint (Poccus) 65 24.10.2023 Ne 6/H,
Security nst 6uzHeca CPOK JISHCTBHSI: C
22.11.2023 mo
22.11.2024
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MoitOduc 000 JIuiieH31OH https://reestr.digi Konrpakr ¢
CranmapTHBIi - «Hogsre HOE tal.gov.ru/reestr/3016 000 «Py6uKoH»
OducHBIH TakeT o6JIauHBIE 31/?sphrase_id=2698 ot 24.04.2019
UL paboTHI C TEXHOJIOTHI» 444 Ne
JOKYMEHTaMHU (Poccwst) 03641000008190000
1 TI0YTOM 12
(myoffice.ru) CPOK JICHCTBUSL:
O6eccpoyHO
OducHsIit makeT AO «P7» JlunieH3uoH https://reestr.digi KontpakT ¢
«PT7-Oducy» HOE tal.gov.ru/reestr/3066 000 «Codrerc»
(meckromHas 68/?sphrase_id=4435 or 24.10.2023
BepCHs) 041 Ne
03641000008230000
07
CPOK JIEHCTBUSL:
O6eccpoyHO
OrnepannoHHast 000 JIuieH3HOH https://reestr.digi KoHnTpakr ¢
cucremMa «AJbT "BazanbTt HOE tal.gov.ru/reestr/3032 000 «Codrerc»
OGpaszoBaHue» cB00OIHOE 62/?sphrase_id=4435 ot 24.10.2023
MIPOrpaMMHOE 015 Ne
obecrieueHne" 03641000008230000
07
CPOK JIEHCTBHUSL:
O6eccpoyHO
[MporpammHas AO JIuueH3noxn https://reestr.digi JIMueH3MOHHBII
cucTeMa JUTs «AHTHILIATHAT HOE tal.gov.ru/reestr/3033 | moroop ¢ AO
0OHapyKEHUS (Poccust) 50/?sphrase_id=2698 | «Antumiarumat»  oT
TEKCTOBBIX 186 23.05.2024 Ne 8151,
3aMMCTBOBaHMI B CpOK  JEUCTBUS: C
Y4eOHBIX U HaAyIHBIX 23.05.2024 1o
pabotax 22.05.2025
«Axtumnaruatr BY3»
(https://docs.antiplagia
us.ru)
Acrobat Reader Adobe CBoboxHO - -
- IPOCMOTP Systems pacrhpocTpassem
nokymeHntoB PDF, oe
Djvu
Foxit Reader Foxit CB0OOHO - -
- IPOCMOTP Corporation pacrpocTpaHsieMm
nokymeHToB PDF, oe
Djvu

7.5.5. Pecypcbl HHPOPMAITMOHHO-TEJIEKOMMYHMKAIMOHHOM CeTH

=

«AnTepuer»
CDTOwiki: 6a3a 3Hanuit no mudposoii Tpanchopmaruu https://cdto.wiki/
Odurmansuerii caiit MUC Poccun - http://www.mchs.gov.ru/

3. Oxpana Tpyna - http://ohrana-bgd.ru/
7.5.6. HudpoBble HHCTPYMEHTHI, IPUMEHsieMble B 00pa30BaTeIbHOM

1. LMS-miardopma Moodle

N

npoiecce

Bupryansnas nocka Mupo: miro.com
3. Buptyansnas nocka SBoard https://sboard.online
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4. BupryansHas nocka Padlet: https://ru.padlet.com
5. OoGnaunsle cepuchl: AAnnekc./luck, Obmako Mail.ru
6. Cepsucsl onpocos: Angexc @opmbl, MyQuiz
7. Cepsucsl Bujgeocss3u: Auaekc tenemoct, Webinar.ru
8. CepBuc coBMecTHOH paboTbl Hax mpoekTtamu i Hebompmmx rpymmn  Trello
http://www.trello.com
1.5.7. HH(l)pOBbIe TEXHOJIOTHH, IPUMECHACMBIC IIPH U3YICHUHU
JTUCHUILITHHBI
[udposbie Bunpl yueGHO#M dopMupyembie NJIK
TEXHOJIOTHH paboTHI, BHIMOTHIEMBIE C KOMIIETCHITNH
pUMeHeHneM UG poBoi
TEXHOJIOTHH
O0sraynbie Jlexkmun OIIK-1. Cnocoben N/I-1lomk-1
TEXHOJIOTUHU [TpakTdeckue penraTh TUMOBBIC Ucnonb3yer
3aHATUS 3a/1a4u OCHOBHBIE 3aKOHBI
po(heCCHOHATTLHOM | €CTECTBEHHOHAYYHBIX
NEeSITeIbHOCTH Ha JTUCIUIUIAH AJIs
OCHOBE 3HAaHUU peleHus
OCHOBHBIX 3aKOHOB | CTaHJApPTHBIX 3a/1a4y
MATEeMATHYECKUX U | B COOTBETCTBUU C
€CTECTBEHHBIX HAyK | HAIPaBIECHHOCTHIO
C IPUMEHEHUEM po(hecCHOHATLHOM
uH(GOPMaIMOHHO- JEeSTENIbHOCTH
KOMMYHHKAITHOHHBIX
TEXHOJIOTHIT
Bbonbiiue Jlexiuu OIIK-1. Criocoben WNJI-1omk-1
JTaHHbBIE [TpakTuueckue peliaTh TUIOBBIE Hcnonb3yer
3aHATHS 3a/1a9n OCHOBHBIC 3aKOHBI
npo(hecCHOHATBPHON | €CTECTBEHHOHAYYHBIX
NEeSATSIILHOCTH Ha JUCTTUTUTAH JJTST
OCHOBE 3HaHUI pelieHus
OCHOBHBIX 3aKOHOB | CTaHJApPTHBIX 3aJ1a4
MaTeMaTUYeCKUX U | B COOTBETCTBUU C
€CTECTBCHHBIX HAyK | HAIPABICHHOCTHIO
C IPUMEHEHUEM npodeccuoHanbHOM
nH()OPMAITHOHHO- NESATSIIbHOCTH
KOMMYHHKAITMOHHBIX
TEXHOJIOTHI1
TexHomnoru Jlexun OIIK-1. Ciocoben WUJI-1lonk-1
51 [IpakTrnueckue pelaTbh TUIIOBbIE Hcnonssyer
OeCIpOBOHON | 3aHATUS 3a/1a4n OCHOBHBIE 3aKOHBI
CBSI3H CamocTosTenpHas poecCHOHATEHON | €CTECTBEHHOHAYYHBIX
paborta NeSTeIbHOCTH Ha JTUCITUTUIAH JJIs1
OCHOBE 3HaHUU peleHus

OCHOBHBIX 3aKOHOB
MaTeMaTHIECKUX U
€CTECTBEHHBIX HayK
C IPUMEHEHUEM
HH(pOpPMAIMOHHO-
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU

CTaHJApPTHBIX 3a/1a4
B COOTBECTCTBUU C
HATPaBIEHHOCTHIO
npodecCuoHaATBHOM
NEeSTeIbHOCTH
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8. MaTepuaibHO-TeXHHYECKOe o0ecnevyeHne JUCIUIIIUHBI (MOLYJIs1)

Jniss  mpoBemeHHWs  3aHATHH  MMeEeTCs  cieayromee  obopyaoBanue:  JKamosu
ropu3oHTaibHble Ha Tpu okHA (uHB. Ne 2101065486), MutepaktuBHas nocka (UHB. Ne
2101040205), Cucremubiii komiutekT: mpoueccop Intel Original LGA 1150, BenTmisTop
Deepcool THETA 21, marepunckas minatra ASUS H81M-K[JS-1150 iH, mamsate DDR3 4 Gd,
xectkuit auck 500 Gb, xopmyc MAXcase H4403, 6mox nutanust Aerocool 350W ( mHB. Ne
21013400740), IIpoexkrop Viewsonic PJD6243 DLP 3200 lumens XGA 3000:1 HDMI 3D,
HaGopbl 1eMOHCTpalmOHHOTO 000pYyIOBaHUS W Yy4eOHO-HArIsaHbIX nocobuii. PH-merp (uHB.
1101044686);Tepmoctat ¢ oxnaaurenem JIH-4 (uuB. Ne1101044760); @OTOANEKTPOKOIOPUMETP
(uaB. Nel1101044671); Llentpudyra nabopatopnas (uHB. Nell101044720); Illkad BBHITSHKHON
(uHB. Nel101061403), bans BOJIsTHAS naboparopHas (uHB.
Nel1101044756),Dotoanekrpokonopumerp  (mHB.  Ne  1101044666), PH-metp  (uHB.
Ne1101044689),. 1llkad BeiTsKHOM (MHB. Nel101061403), KommnbsioTep B cocTaBe: MPOIECCOp
Intel 775 Core Duio E440, monutop 19" Acer (uaB. Ne 2101045116, 2101045113).

KommeroTepHas TeXHHMKa TOJKIOYeHa K ceth «MHTepHET» W obecreueHa IOCTYIIOM B
OUOC ynusepcurera.

PaGouas mporpamMmma AMCUMILTUHBI «XUMHS» COCTaBJI€HA B COOTBETCTBUU C TPEOOBAHUSIMU
®I'OC BO mno nanpaenenuto moarotoBku 35.03.06 ArpoumxeHepus (ypoBeHb OakaaBpuaTa),
yrBepxkaeH 23.08.2017 Ne 813.

ABTOD(BI)
cTapiuuil npenojasarenb kadeapsl 6uonornu u xumuu lenkoBaukosa H.B.

cTapiuii npenojasareib kadeapsl Ouonoruu u xumun  Tapacosa C.B.

Penenzent(sl): C.B. Con0BbEB, TOKTOp CENBCKOXO3SHCTBEHHBIX HAYK, TOLEHT Kadeapsl
TPAHCHOPTHO-TEXHOJIOTUYECKUX MAIIMH U OCHOB KOHCTPYUPOBAHMS

[Tporpamma paccMoTpeHa Ha 3acellaHuH Kadeapbl OMOIOTUH U XMMHUH, TPOTOKOA Ne 9 ot
15 ampenst 2019 .
[Tporpamma paccMOTpeHa Ha 3acelaHUM Y4eOHO-METOAMYECKOH KOMHCCUU HMH)KEHEPHOTO
uHctutyra ®I'BOY BO Muuypunckuii ['AY, npotokon Ne 9 ot 22 ampenst 2019r.
[Iporpamma yTBepKA€HAa Ha 3acelaHUM Y4eOHO-METOJUYECKOTr0 COBETa YHHBEpPCUTETa
npotokout Ne 8 ot 25 anpernst 2019r.
ITporpamma nepepaboTtaHa 1 J0MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBanusmMu ®I'OC BO.
[IporpamMmMa paccMoTpeHa Ha 3acelaHuU Kadeapbl OMOJOTUU M XUMUH, POTOKoa Ne 7 ot
10 mapra 2020 r.
[TporpaMmma paccMOTpeHa Ha 3acelaHuu y4eOHO-METOJINYECKOW KOMHCCHUU HWHKEHEPHOTO
uHctutyta ®I'bOY BO Muuypunckuiit 'AY, nporokosn Ne 9 ot 13 anpens 2020r.
[IporpamMmMa yTBep:kJeHa Ha 3acelaHuu Y4eOHO-METOJUYECKOI0 COBETa YHHUBEpPCUTETa
npotokoi Ne 8 ot 23 anpens 2020 r.
[Iporpamma nepepaboTaHa U IOMOTHEHA B COOTBeTCTBHH ¢ Tpeboanusimu OI'OC BO.
[TporpammMa paccMoTpeHa Ha 3aceaHuH Kadeapsl OMOIOTUN M XMMHUH, TPOTOKOI Ne 8 ot
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15 mapra 2021r.
[IporpaMmma paccMOTpeHa Ha 3acelaHuU y4eOHO-METOINYECKOW KOMHCCHUU HWHKEHEPHOTO
unctutyra ®I'BOY BO Muuypunckuii 'AY, nporokon Ne 9 ot 5 anpenst 2021r.
[IporpamMma yTBep:kJeHa Ha 3acelaHud Y4eOHO-METOJMYECKOI0 COBETa YHHUBEpPCUTETa
npotokois Ne 8 ot 22 anpens 2021 r.
[Iporpamma nepepaboTaHa U JA0MOIHEHA B COOTBETCTBHH ¢ TpeboBaHusimu OI'OC BO.
[Tporpamma paccmoTpeHa Ha 3acenaHuu kadenper 6uonoruu U xumud. [Iporoxon Ne 10
ot 28 mas 2021 r.
[Tporpamma paccMOTpeHa Ha 3acelaHUH Y4eOHO-METOAMYECKONH KOMICCUU MH)KEHEPHOTO
unctutyra ®I'bOY BO Muuypunckuii I'AY, npotokon Ne 11 ot 15 urons 2021r.
[Iporpamma yTBepkIeHa Ha 3acelaHUM y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA
npoTokoa Ne 12 ot 30 utons 2021 r.
[Iporpamma nepepaboTana u J0noIHEHa B cOOTBeTcTBUM ¢ TpeboBanusimu GI'OC BO.
[IporpamMma paccMoTpeHa Ha 3aceganuu kadeapsl Ononoruu u xumuu. [Iporokon Ne 8 ot
4 ampens 2022 r.
[IporpaMma paccMOTpeHa Ha 3acelaHuu y4eOHO-METOUYECKOW KOMUCCUU HHKEHEPHOTO
uncturyra ®I'BOY BO Muuypunckuii ['AY, nporokon Ne 7 ot 14 ampenst 2022 r.
[IporpamMmMa yTBepk[eHa Ha 3acelaHuU Y4eOHO-METOJIUYECKOTO0 COBETa YHHUBEPCHUTETa
npotokous Ne 8 ot 21 anpens 2022 r
[IporpamMma nepepaboTana u JOMOIHEHA B COOTBETCTBUU ¢ TpeboBanusmu OI'OC BO.
[IporpamMma paccMoTpeHa Ha 3acenanuu kadeapsl ouonoruu U xuMuu. [Ipotokon Ne 11
ot 5 urons 2023 r.
[Tporpamma paccMOTpeHa Ha 3acelaHUH Y4eOHO-METOAMYECKONH KOMICCUU MH)KEHEPHOTO
uHctutyra ®I'BOY BO Muuypunckuii ['AY, nporokosn Ne 10 ot 19 utons 2023 r.
[IporpaMmMa yTBepkJeHa Ha 3acelaHUU Yy4eOHO-METOJIMYECKOTO0 COBETa YHUBEPCHUTETA
npotokoi Ne 10 ot 22 utons 2023 r
[Tporpamma nepepaboTana u A0MOIHEHA B cOOTBeTCcTBHH ¢ Tpeboanusimu GI'OC BO.
ITporpamma paccMoTpeHa Ha 3acejaHuu Kadeapsl Ouonoruu u xumuu. [Iporokon Ne 9 or
6 mast 2024 1.
ITporpamma paccMOTpeHa Ha 3acelaHuM Y4eOHO-MEeTOANYECKONH KOMHCCUU MHKEHEPHOTO
uHctutyra ®I'BOY BO Muuypunckuii ['AY, mporokon Ne 9 ot 20 mas 2024 .
IIporpamma yTBepxk/ieHa Ha 3acellaHUM y4eOHO-METOAMUYECKOIO COBETa YHHBEpPCUTETA
npotokoi Ne 18 ot 28 mast 2024 ¢

OpI/IFI/IHaJ'I JAOKYMCHTA XpaHUTCH HaA Ka(benpe OMOJIOTUN U XUMHH.

22



	Рабочая программа дисциплины (модуля)
	Химия: учебник для бакалавров/А.М. Голубев, Ю.А. Лебедев, Г.Н. Фадеев, В.Н. Шаповал; под ред. Г.Н. Фадеева.- М.: Юрайт, 2017.-427с.- бакалавр базовый курс
	Неорганическая химия в 2ч. Часть2. Химия элементов 5-изд., пер. и доп. учебник для академическогобакалавриата. /Князев Д.А., Смарыгин С.Н.- [Электронный ресурс].- М.: Юрайт, 2017.-359с.
	Гранберг И.И. Органическая химия: учебник
	для академического бакалавриата/ И.И. Гранберг; Н.Л. Нам. [Доступ не ограничен]  – 8-изд.- М.: Юрайт, 2017. – 60с.- (Бакалавр – академический курс).

		2024-08-16T14:36:14+0300
	Мичуринск
	Соловьёв Сергей Владимирович
	я подтверждаю этот документ своей удостоверяющей подписью




