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1. esun ocBOeHUSI TUCUUILTHHBI (MO/YJIf)

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

npodeccuoHaIbHYIO

JACATCIIBHOCTD

AKCHEPUMEHTAIBHBIX OCHOB OOILIEH XUMUH.

IMoCpEACTBOM

OCBOCHMHA

TCOPECTUYECCKUX n

2. MecTO IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM IPOrpaMmMbl
JuctummHa «XuMus» MpeAcTaBiseT codoii quciummumny onoka 1 51.0.07
Jlnisi OCBOCHHS TUCHMILIMHBI «XUMHS» OOy4YarolIMecss MCIONb3YIOT 3HAHHS, YMCHUS,
HABBIKH, CPOPMHUPOBAHHBIC B XOJI€ M3yUCHUS NUCIUIUTHH «MaTteMaTukay.
JucumiuimHa «XWUMHS» SBISETCS OCHOBOIOJArarolied i  yCHEIIHOTO OCBOCHUS
MOCIEAYIONUX  TUCIUTUIHH

<<COHpOTI/IBHeHI/Ie MaTCpUuaJIOB»,
TEXHOJIOTHA KOHCTPYKIIUOHHBIX MaTCPHUAIIOB», «bronorus ¢ o0CHoBaMH 3KOJIOTHH.

«MarepuanoBeacHue U

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

OcBoeHHE TUCIUILTUHBI (MOJIYJIs) HAPaBICHO Ha POPMUPOBAHNUE KOMIICTECHIINH:
obmenpodeccuoHaTbHBIX
OIIK-1. CnocobeH pemniath THUIOBBIC 3alaud MPOPECCHOHATBHOW CATEIBHOCTH Ha
OCHOBE 3HAHWI OCHOBHBIX 3aKOHOB MAaTEMAaTHUYECKUX U €CTECTBCHHEBIX HayK ¢ INPUMCHCHHEM
UH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOT Ui

Kon u Kon u Kpurepun onieHnBaHuS pe3ynbTaToB 00ydeHHUs
HaMMCHOBaH | HaMMEHOBaHH
ue € UHAMKaTOpa F—
YHUBEPCAIIbH | JTOCTHIKEHHS
. (moTIOpOTOBBI
oM YHUBEPCAIBH i,
KOMIIETEHLIN BIX N N IIponBUHYTEI

. | KOMIeTeHIUsI | TOPOTOBBIH 0a30BBbIii N
u KOMITETEHITHH He i

copMHpOBaH
a)

OIIK-1. N-lork-1 He moxet | Ciabo Xoporo YcnemHno
Cnocoben Hcnons3yeT | HCHOIB30BATh | UCIIOJIB3YET WCTIOJB3yeT UCIIOJIB3YEeT
pemars OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
THUITOBBIC 3aKOHBI 3aKOHBI 3aKOHBI 3aKOHBI 3aKOHBI
3a71a4yn €CTECTBEHHOH | €CTECTBEHHOH | €CTECTBEHHOH | €CTECTBEHHOH | €CTECTBEHHOH
npodeccrona | ayuHbIX AyYHBIX ay4HBIX ay4HBIX ay4HBIX
JTBHOM JMCIUILITHH JMCIUILITHH JTUCIUTLIHH JTUCIUTLIHH JTMCIUILIHH
JeSATENIbHOCT | ISl PEUICHUs | Ui PEIIeHHs | sl PEUICHUs | Ui pPEIIeHHs | sl PEUICHUs
¥ Ha OCHOBE | CTAaHJAPTHBIX | CTAHJAPTHBIX | CTAaHJAPTHBIX | CTAHJAPTHBIX | CTaHAAPTHBIX
3HAHWH 3amad B | 3ama4 B | 3a7a4 B | 337134 B | 33134 B
OCHOBHBIX COOTBETCTBUH | COOTBETCTBHU | COOTBETCTBUH | COOTBETCTBHU | COOTBETCTBUU
3aKOHOB c c c c C
MaTeMaTU4eCc | HAalpaBJICHHO | HANpaBJICHHO | HANIPABJICHHO | HANPaBICHHO | HAINPABJICHHO
KHX U | CThIO CTBIO CTBIO CTBIO CTBIO
€CTEeCTBEHHBI | mpodeccuona | mpodeccuona | npodeccuona | npodeccrona | nmpodeccruoHa
X HayK C | JIbHOU JBHON JBHOMN JBHOMN JIBHON
NPUMEHEHHE | IESTEIBHOCTH | JICATEIILHOCTH | IESTEIbHOCTH | ICATEILHOCTH | IESTEIbHOCTH
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M
uHpOpMALIIO
HHO-
KOMMYHUKAI]
HOHHBIX
TEXHOJIOTHUI

B pe3ynbraTe 0cBOSHUS NUCUUIUIMHBI (MOAYIIS) 00y4aroIUics JODKEH:

3HaTh:
- OCHOBHBIE ITOHATHUS U 3aKOHBI XUMHHU;

- CBOICTBa OCHOBHBIX KJIACCOB HCOPTraHUYCCKUX CO€,I[PIHCHPII>1 (,

- TCOPCTUUCCKHUEC OCHOBBI 3aBUCUMOCTHU CBOICTB BCHICCTB OT COCTaBa U CTPOCHUS UX

MOJICKYJI;

- TCOPCTUYCCKHUEC OCHOBBI MCIIOJIb30BAHHA OCHOBHBIX 3dKOHOB €CTCCTBCHHOHAYYHbBIX

JUCHHUIIIIMH B HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH

- nmabopaTtopHoe 000pyIOBaHUE U MPUOOPHI, HEOOXOAMMBIE JIJISl TIPOBEACHHSI XUMUIECKOTO

IKCIICPUMECHTA.
YMmers:

- 0e301IacHo o6pa1uaTbc;1 C paCTBOpAaMH U ChIITYYUMH BCUICCTBAMU,

- I0JIb30BATHCA MPOCTEHIINM XUMUYECKUM 000PYAOBAHUEM U TIOCY10M;

- BbIpaXXaTb COCTaB BCIICCTB XUMUYCCKUMHA q)OpMy.TIaMI/I;

- pemarh TUTIOBBIC 3a/1a4U NMPOPECCHOHATBHOMN JIEATEIIPHOCTH Ha OCHOBE 3HAHHMIA OCHOBHBIX
3aKOHOB MAaTEMAaTHMYECKMX U €CTECTBEHHBIX HayK ¢ MpPUMEHEHHEeM HH()OPMAIHOHHO-

KOMMYHUKAIIMOHHBIX TEXHOJIOT Uit
- IPOBOAUTDH U OLUCHHUBATDL PC3YJIbTAThI I/I3MepeHI/II>'I

- BBIpaXKaTbh 3aKOHOMEPHBIE IIPEBPALCHUS BEILECTB C IOMOILIBIO YPABHEHUM XUMHUYECKUX

peaKuid.
BrnaneTs:

- CIIOCOOHOCTBIO C TMOMOIIbI0 XMMUYECKUX MOHATHH (OpPMYN M YpaBHEHUH BbIpakaTh
XUMHYECKHE 3aKOHOMEPHOCTH BCTpeYaroIuecs B MpodeccnoHalbHOM 3aBUCUMOCTH
- mpaBuigaMu Oe30macHOM paboThl B XMUMMYECKOM JIabOpaTopuu M OOpalleHus c

B€IICCTBaAMU.

3.1. MaTpuna cooTHeceHHsI TeM/pPa31esi0B Y4eOHOM ITUCHMILIMHBI (MOYJIA)
U (hopMHUpPYeMBbIX B HUX 001IenPodecCHOHATBHBIX KOMIIETECHIUI

KOMIIETEHIHN

OOmee Koi-

Pasgensl, TEMBI TUCIIATUINHEL BO
OIlK-1 KOMIIETEHIIN

i
Beenenne. OCHOBHBIE IOHATHS U 3aKOHBI XUMHUH. N 1
OcHOBHBIE KJIaCChI BEIIECTB. KucnorHo-ocHOBHEIE + 1
CBOICTBA BEIIECTB.
XUMHUYECKHE CHUCTEMBI: pPAaCTBOPBI, MAHWCIEPCHBIC CHUCTEMBI, + 1
AIEKTPOXUMHUYECKHE CHCTeMbI. KOJUTOMTHBIE CHCTEMBI.
DnexTponuTuyeckas auccormanys. ['uaponus. + 1
XuMu9ecKasi TepMOJIMHAMUKA U KHHETHKA. + 1
OKHUCIUTEIBHO-BOCCTAHOBUTEIBLHEIE CBOMCTBA BEIIECTB. + 1
CrpoeHue aTOMOB. Xumus 51 TIePHOTNICCKAsT + 1
CHCTEMA DIIEMEHTOB.




XuMUYeckas CBSI3b U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL. + 1
KommiekcHbie (KOOpIMHALIMOHHBIE) COCTUHEHUS. + 1
OO6mas xapakrepuctuka MeTayuioB. CruiaBbl. 3HadeHHE IS + 1
CEJIbCKOI'0 XO351HCTBA.

DIEKTPOXUMHUECKUE CUCTEMBL. Kopposus + 1
METAJUIOB. AKKYMYJISITOPBL. Y CTPOICTBO M MPUHIMT pabOTHI.

Mertamnsl [ A, IIA u IITIA rpymm. )KecTKocTh BOABI U CIIOCOOBI € + 1
YCTpaHEHHSI.

I'maBHbIC IepexoaHbIe MeTauIbl. CEMEMCTBO Keme3a. + 1
Xumudeckass HACHTUHUKAIIHS + 1
Opranuyeckne BeUIECTBA U UX OCOOCHHOCTH. 3HAYCHUE B C/X. + 1
[Tonumepsl U oauromepsl. XuMUsl HOJTUMEPHBIX MaTEPUAJIOB.

4. CTpyKTYypa H coepKaHue JUCHUILIUHBI (MOYJIs1)
OO61mas TpyA0eMKOCTh AUCHUILIMHBI COCTABISAET 3 3a4eTHBIX enuHuIpl 108 akaza. gacos.

4.1. O0beM IMCUMILIHUHBI U BUAbI Y4¢0HOI pa0d0ThI

KomnnuectBo yacos
. 110 OYHOU Popme 10 3a04HOU Popme
Bun 3angaruit bop (bop
oOyueHus oOyueHus
(1 cemectp) 1 kypc
OO61as TpyA0eMKOCTh TUCIUTUTMHBI 108 108
KonraktHass paborta oOyuaromuxcs ¢
npenojaBaTesieM, T.4.
AyaUTOpHBIE 3aHATHS, U3 HUX 68 18
JIEKINH 16 6
JlaGopaTopHbIe 3aHATHS 16 10
CamocrosrenbHas pabora 40 83
[IpopaboTka yuebHOro Mmarepuana o
TUCIMIUTNHE  (KOHCIIEKTOB  JICKITUH, 15 45
y4eOHMKOB,  MaTepuajoB  CETEBBIX
pecypcoB)
Brimonnenue WHAUBUAYAIbHBIX 10 38
3aJaHui
ITonroroBka K TECTUPOBAHUIO 15
KonTtpop 36 9
Byt uTOroBoro KOHTpOJIS JK3aMeH 9K3aMEH
4.2, Jlekuumn
dopmupyemeie
O0beM B yacax PMHPY
KOMIICTCHITHH
Ne Paznen nucuuminHb! (MOAYISI), TEMBI JIEKITHIT OYHast 3a04Hast
dhopma ¢dopma
oOydeHust | oOyudeHUs
Beenenne. OCHOBHBIE ITOHSITHS U 3aKOHBI XMMUH. 1 1 OIIK-1
OcHOBHBIE KJIAaCCHI BemiecTB. KMCIOTHO- 1 1 OIlK-1




OCHOBHBIC CBOWMCTBA BEIIIECTB.
3 | XuMHueCKHe CHCTEMBI: PaCTBOPHI, 1 1 OIIK-1
JIMCTIEPCHBIE CUCTEMBI, YIICKTPOXUMHIECKUE
cucteMbl. KomtongHeie cuCTeMBbl.
4 | Dnexrponumiaeckas aucconmanys. npomis. 1 OIIK-1
5 | XuMmuueckas TepMOIMHAMKKA M KUHCTHKA. 1 OINK-1
6 | OKHCIUTENTPHO-BOCCTAHOBUTEIBHBIC CBOHCTBA 1 OIIK-1
BEIIIECTB.
7 | Crpoenne atomoB. Xumus H 1 1 OIIK-1
NEePHOJIMYECKAs CHCTEMa JJICMEHTOB.
8 | Xumuueckas CBSI3b M IPOCTPAHCTBEHHOE CTPOCHUE 1 OIIK-1
MOJIEKYJL.
9 | KomrmuiekcHble (KOOPIUHALMOHHBIE) COCMHEHHS. 1 OIIK-1
10 | O6mas xapakTeprctrka MeTayuioB. CriiaBel. 3HaYEHHE 2 1 OIIK-1
JUISL CEIBCKOTO XO3sIMCTBA.
11 | DnekTpoXuMHYECKHE CUCTEMBI. Kopposus 1 OIIK-1
METaJJIOB. AKKYMYJISTOPBL. Y CTPOUCTBO U IPUHIIUI
paboTHL.
12 | Metammst | A, 1A u HHIA tpynm. XKectkocTb BobI 1 1 OIIK-1
CHOCOOBI €€ yCTpaHEeHNSI.
13 | I'naBHbBIe mepexoubie MeTasl. CeMeNHCcTBO JKeesa. 1 OIIK-1
14 | Xumudeckas HaeHTUDUKAINS 1 OIIK-1
15 | Opranuueckue BemecTBa U UX OCOOEHHOCTH. 1 1 OIIK-1
3navenue B ¢/X. [lonumepsl 1 onuromMepsl. XuUMHS
IMOJIMMCPHBIX MaTCpUAIOB.
4.3. IlpakTHyecKue 3aHITHS He MPeTyCMOTPEeHbI
4.4. JladbopaTopHbIie padoThl
dopmupye
O0mwem B yacax MEIE
3 O4Hasz nabopaTopHoe
paszena HanMmeHoBaHMe 3aHATHS bopma 3a04Has paTop un
( P dopma obopynoBaHue
TeMBI) 00y4eHu
a o0OyueHus
1 OKCIEPUMEHTAIBHOE 2 1 ycranoBka s | OINIK-1
ONpEACIICHUE MOJISIPHON ONpEACICHUS
MAacCChl SKBUBAJICHTA MOJISIPHOM
HEU3BECTHOI'O METaJlIa. MAacChl
SKBHUBAJIEHTA
MeTalIa,
cocrosimas M3
OropeTKH,
BOPOHKH,




poOUpKH u
IITaTHUBA;
TEPMOMETD;
OGapomerp;
OropeTka,
3aroTHCHHAS
ln. pactBOpoM
HCIl; wnaBecknu
metaioB (Mg,
Cd, Zn).

[IpuroroBnenue MEpHBIN OIIK-1
pacTBOpPOB 3aJaHHOU LWIAHAD Ha
KOHUEHTPAaLNU 250MI1; CKIIIHKA
c TOTOBBIMU
pacTBOpaMu
cynbdara
aMMOHUSI.
DKCIEPUMEHTAIILHOE Xum.nocyna, OIIK-1
MI0JIy4YeHue XUM.PEAKTUBBI
KOJIJIOUTHBIX
pacTBOpOB.
Koarymsanus 30iei.
OKCIIEpUMEHTAIBHOE U3yUYCHHE Xum.mocyna, OIIK-1
rporecca 3JIeKTPOIUTHUECKOI XUM.PEAKTUBBI
JUCCOLUAIUH.
DKcrepuMeHTaIbHOE Xum.rocyna, OIlK-1
M3Y4YE€HHE THIPOJIU3a COJIeH. XUM.PEAKTUBbI
DKCIEePUMEHTAIBHOE Xum.nocyna, OIIK-1
W3y4YeHUE BIUSHUS XUM.PEAKTUBBI
pa3nuYHBIX (PaKTOPOB Ha
CKOpPOCTb XUMHYECKON
peaxkuuu.
DKCNEePUMEHTAIBHOE U3yUEHUE Xum.nocyna, OIIK-1
OKHCIIUTEIBbHO-BOCCTAHOBUTEIbHB] XUM.PEAKTUBbI
peaKkIuil ¥ BIMSTHUE HA UX XOJT
pa3auyYHbIX (PaKTOPOB.
[lonyuyenue u Xum.mocyna, OIIK-1
SKCHEPUMEHTAIbHOE N3YUYEHHE XUM.PEAKTHUBBI
CBOMCTB KOMILIEKCHBIX
COCIUHEHU.
DKCHEPUMEHTAIIbHOE U3yUEHUE Xum.nocyna, OIlK-1

AIEKTPOXUMUYECKUX CUCTEM U
WX IPUMEHEHUE B XUMUYECKOMN
WJICHTU(DUKAITNH.

3KCHepI/IMCHTaJ'ILHOC N3YUYCHHC

XUM.pCaKTUBEBI




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
o0OyueHus
Bgenenue. OCHOBHBIE [IpopaboTka yuebHoro
TIOHATHUS ¥ 3aKOHBI XHMHUH. MaTepuasa 1o AUCIUILIIHE
(KOHCIIEKTOB JICKIIHIA, 1 3
y4eOHUKOB, MaTepUAJIOB
CETEBBIX PECYPCOB)
Beinonnenue 1 3
WHIMBHUYIbHBIX 3aaHUH
[ToaroroBka K TECTUPOBAHUIO 1
IIpopaboTka yueGHOTrO
MaTepHasa 1o JUCIUILTHHE
(KOHCTIEKTOB JIEKIIUH, 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 JUCIUILTTHE
JUCIIEPCHBIE (KOHCTIEKTOB JIEKLIUH, 1 3
CHCTEMBI, y4eOHUKOB, MaTEpUAJIOB
AIIEKTPOXHUMHUYECKHE CETEBBIX PECypPCOB)
CHCTEMBI. Beinonuenue 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

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
VHJIMBU1YaJIbHBIX 3aJIaHUN

[ToaroToBka K TECTHPOBAHUIO

Crpoenue aromMoB. XHUMHS
" TIePHOTMICCKAs

CUCTEMA DJICMCHTOB.

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

Brinonnenue
VHIMBUYaJIbHBIX 3aJaHUI

IloaroToBka k TCCTUPOBAHUIO

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. 3HaUEHHE
JUISL CEJIBCKOI'O XO3SIMCTBA.

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

Brinonnenue
WHIUBUYAIbHBIX 3aJJaHUI

HO,Z[FOTOBKa K TECCTUPOBAaHHUIO

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

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

Brinonnenue
VHJIMBU1YaJIbHBIX 3aJIaHUN

[ToaroToBka K TECTHPOBAHUIO

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

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

Brinonnenue
VHJIMBU1YaJIbHBIX 3a/IaHUN

IToaroroBka k TCCTHPOBAHUIO

I'maBHbIC MNEePEXOAHBIC

meTauibl. CeMencTBO Kelesa.

[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 OJIUTOMEPBHI.

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

Brinmonnenue
VHIUBUYAIbHBIX 3aJaHUI

[ToaroToBka K TECTHPOBAHUIO

1

Hroro

40

117

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

2004
4.6. KypcoBoe npoekTupoOBaHHe He NMPEAyCMOTPEHO

4.7.Conep:kanue pa3iejioB JUCHUILIMHBI

1. Beegenue. OcHOBHBIC MOHATHA M 3AaKOHBI XUMHH

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

Ponb xuMuM B TEXHUKE U CETTLCKOM XO034HCTBE.

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

Oxcunpl. Hazpanust okcupgoB. OcCHOBHBIE, KHCIOTHbIE, aMmorepHble. [lonydenue u
XUMUYECKHE CBOMCTBA.

Kucnorsl. Knaccuduxanms. [loxydenue u cBoiicTsa.

OcHoBanus. [Tonyuenue u cBoictBa. AMGpOTEpHBIEC THIPOKCHIBI.

Comu. IlomyueHnue u cBOMCTBA.

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

Omnpenenenue u kinaccuuKaiys pacTBOpPoB. PacTBOpbI HEINEKTPOIUTOB U DIIEKTPOIUTOB.
[Tpupona MeXMONIEKYJIAPHBIX CUII B pacTBOpax. PactBopumocTs BelecTB. BiusiHue pa3nuuHbIX
(bakTOpoB Ha PacCTBOPUMOCTH BellecTB. 3akoHbl Payns, Baut-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. JlucnmepcHocTb W nucnepcHble cuctembl. Knaccuduxanms
KOJUIOMJIHBIX cucTeM. 3oin M reau. Munemna u ee crpoeHue. llomydeHune KoIoMgHBIX
pacTBOpPOB. YCTOMYMBOCTh KOJUIOMJHBIX CHUCTEM, ONTHYECKHUE M AJIEKTPUUYECKHE CBOMCTBA.
MeTopl OJTy4eHNUs ¥ pa3pyLIEHUs KOJUIOUIHBIX CUCTEM.

Komnonas! B mpupoHbix cucreMax. PacTBopbl moiarMeposB.

4. DaexkTpouTH4Yeckas aucconuanus. I'mapoams. MexaHu3M >IEKTPOIUTHUECKON
JUCCOLMAIMU. DIJEKTPOJIUTHl U HedNeKTpoiauThl. CBoiicTBa MOHOB. CTeNeHb M KOHCTaHTA
muccounanuu. CunibHble W crnadble  27eKTpoiuThl. Monuble peakuuu. IlpoumsBenenue
pPacTBOPUMOCTH.

Hucconmanus Boabl. MoHHoe mpousBenenue Bonbl. Bomopoansiii mokazatens (pH) u
TUAPOKCHIIBHBIN Noka3arens pOH.

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

5. XumMunueckasi TepMOJAMHAMMKA M KHHETHKA.

I'oMoreHHbIe M reTeporeHHsle XuMu4eckue npoueccsl. CKOpoCTb 1 MEXaHU3M PEaKLUM.
3aKoH JEHCTBYIONIMX MacC, KOHCTAHTa CKOPOCTH, KHHETUYECKUE YPaBHEHUS, MTOPSII0K PEaKIIH.
OHeprus akTUBallMK. Y paBHEHHE AppeHunyca.

3aBUCHUMOCTh CKOPOCTH peaKIMM OT pa3iuyHbIX (akTopoB. KaTtamus u Karaam3aTopsl.
OO6patumMble 1 HeOOpaTUMble XMMHUYECKHE peakuu. XUMHUYECKOE PAaBHOBECHE M YCIIOBHUS €ro
cmemenusd. [Tpunnun Jle-lllarense. TemnoBoit 3ppexT XuMUIECKOM peakuuu.

6. OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA BelIeCTB

CymHocTh OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaxkuui. Oxkucnurenu u
BoccTaHOBUTEMH. CoCTaBlieHHWE YpaBHEHUU OKHCIHMTEIIBHO-BOCCTAHOBUTEIBHBIX peakmuil. Mx
TUTBL. BrusiHue pa3nudabix pakTopoB HA XOJ] OKHCIUTEIEHO-BOCCTAHOBUTENBHBIX PEAKITHIA.
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OnexTpoxumuueckue npoueccsl. Koppo3us wmeramioB. Ilpeamer 3IeKTpOXUMHH.
DNEKTPOXUMHUYECKAs CUCTEMA. XUMUS KOHCTPYKIMOHHBIX IEKTPOTEXHUYECKUX MAaTEPHAJIOB:
AJIEKTPONPOBOJIHUKOB, MAarHUTONPOBOJASIIUX CILJIaBOB, M30JATOPOB, IOJIYIPOBOAHHUKOB.
BnusiHue npumeceil Ha 3JIEKTPOTEXHUYECKHE CBOMCTBA IPOBOJHMUKOB TOKa. Kepamuueckue u
NOJMMEpHbIE  M30JSIIMOHHBIE — Martepuanbl.  llomynpoBoguuku.  IlpuHiumsr  pa®oThl
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 IPOMBILUIEHHOCTH. OJIEKTPOXUMHUYECKas
nossipusanus. [lepenanpsbkenne. XUMUYECKUE UCTOYHUKU TOKA. AKKYMYJIATOPBI. Y CTPOMCTBO
U puHIHUI paboThl. Koppo3ust MeTamioB u ciocoObl 60pbObI ¢ HEH.

7. CTpoeHne aTOMOB. XHMMS U NMEPUOTUYECKAsT CHCTEMA JIEMEHTOB.

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

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

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

9. KommuiekcHble (KOOPAMHALMOHHBIE) COeTHHEHMSI.

Crpoenne u xnaccudpuxanus. Homenknarypa. Koopaunanumonnas teopust Bephepa.
[Tpupona 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.

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

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

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

[IpenMer 31eKTpOXUMHH. DIEKTPOXUMHUYECKas cucTteMa. P cTaHAapTHBIX 3IEKTPOAHBIX
NOTEHIMATIOB. DJIeKTpoibl. ['anpBaHnnyeckuii anemMeHT. Koppo3us MetanioB u cnocoObl 60pbObI
¢ Hel. DnexTpoxumuueckas nosnspuzanus. [lepenanpsoxkenne. XuMU4eckre HCTOUYHUKH TOKA.
AKKYMYJIATOPBI.

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

OOmiast xapakrepucTuka MeTauioB |A -rpynmel. @U3nUecKue U XMMUYECKHE CBOMCTBA.
[ToryueHue ¥ mpuMEHEeHHUEe MENOYHBIX METANIOB U UX COCTUHEHHH.

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

O6mias xapaktepuctuka 3memeHToB IIIA - m\rpynoel. Amomunuil. ®usnueckue 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, 00pa30oBaHHE
KOMIUIEKCHBIX COeTUHEHHI). XpOoM, MapraHel, Meb, IUHK, cepedpo, PTYTh U UX COCAMHEHHUS.
XUMUYECKHE CBOMCTBA W IpuMeHeHue. Banaguii. Ero criaBel B HMHCTPYMEHTAJIbHOM
IIPOU3BOJCTBE, MAILIMHOCTPOCHUH.

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

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

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

14. XumMunyeckas naeHTuGUKAIUA.

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

KonnuectBennsnii  ananus. Kiaccudukanuss MeETOI0B  KOJMYECTBEHHOTO — aHAIM3A.
HNHCcTpyMeHTanbHBIE METObI aHanmu3a ((pu3mueckuil u U3NKO-XUMHYECKH aHanmmu3). O0mue
npeacrasinenus. [lpumenenue.

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

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

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

XuMHUsL CMa30YHBIX MAaTepHuasoB. AHTUKOPPO3MOHHBIE 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.

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

5. O6pa3oBarejibHbIE TEXHOJIOTHHU

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

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

CamocrosTenbHble pabOThI 3amuta U Ipe3eHTalNs pe3yJIbTaTOB
CaMOCTOSITEJILHOTO MCCIIEA0BAaHNUs HA 3aHATUSIX

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

Kon O1I€HOYHOE CPEJICTBO
Ne KonTponupyemsle paznensl .
KOHTPOJIMPYEMOH | HAaMMEHOBaHU
n/m (TeMbl) TUCIUTUIMHBI KOJI-BO
KOMIIETEHIINH e
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Beenenue. OCHOBHBIC TIOHSITHS U OIIK-1 TecroBbie
3aKOHBI XUMUH. 3aaHUS 6
1 Pedepar 4
Bonpocsr st 4
JK3aMeHa
OIIK-1 TecroBbie
OCHOBHBIE ~ KJTaCChl  BEIIECTB. 3a/1aHUS 6
2 KucnoTHO-OCHOBHBIE — CBOWCTBa Pedepar 4
BEIIECTB. Bompocer st 4
JK3aMeHa
XUMHYECKHE CHCTEMBI: OIIK-1
PacTBOPBI, AUCTIEPCHBIE Tecrospie
CHCTEMBI, 3a/lanus 6
3 DIIEKTPOXUMHYECKHE Pedepar 4
cucteMbl. Komtonubie Bompocsr  nst 4
CHCTEMBI. JK3aMeHa
OIlK-1 TecToBbIe
3a/laHus 6
4 DIEKTPOTUTHYECKAST TUCCOLHALIUSL. Pedepar 4
I'upponus.
Bomnpocsr s 4
JK3aMeHa
OIIK-1 TecroBbie
3aaHus 6
5 XuMH4ecKast TePMOTUHAMHKA Pedpepar 4
KHUHETHKA.
Bompocsr mist 4
JK3aMeHa
OIIK-1 TecToBbIe
3aJlaHus 6
OKHCITUTEIBHO-BOCCTAHOBHUTETbHBIC
6 . Pedepar 4
CBOICTBA BEIIECTB.
Bomnpocsr s 4
JK3aMeHa
OIIK-1 TecroBbie
Crpoenne atomMoB. XuUMHUS U 3aJaHuA 6
7 MepHOINYecKas CHUcTeMa Pedepar 4
3JICMEHTOB. Bompocer mist 4
JK3aMeHa
OIlK-1 TecToBbIe 6
Xumuueckas CBA3b U 3a]aHnsa 4
8 MPOCTPAHCTBEHHOE CTPOCHUE Pedepar
MOJIEKY/I. Bomnpocer ans 4
JK3aMeHa
Kommnekcubie (koopaunarmonnsie) | OITK-1 TectoBbIC
COCTHHCHHS. 3a1aHUusA 6
9 Pedepar 4
Bompocer ans 4
JK3aMeHa
OOm1as xapaKTepUCTUKA METAIJIOB. OIIK-1 TecToBnIe
CruiaBbl. 3HAYEHHE JUTS CEITBCKOTO 3aaHus 6
10 XO34HCTBA. Pedepar 4
Bompocer ans 4
JK3aMeHa
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ONEKTPOXUMUYECKHE cuctemsl. | OIIK-1 TectoBbIC
Koppo3zus METaJIOB. 3aJaHus 6
11 AKKYMYJIATOPBI. Y CTPONCTBO U Pedepar 6
MIPUHIIUT paOOTHI. Bonpocsl s 4

JK3aMEHa

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

yCTpaHEHHUSI.

Bomnpocsr mist 4

JK3aMEHa

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

JK3aMEHa

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

JK3aMEHa

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

JK3aMEHa

1)

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

6.Conu cpeanue u kucisie. CriocoOsr monydenus couneit. [Ipumepsr. (OITK-1)

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

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

9. Knaccuduxkanus pactsopos. (OITK-1)

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

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

12. Teopus anekTponuTudeckon nuccouranuu. CTeneHpb 3IeKTPOIUTHUECKON JUCCOLIUAIIH.

(OTIK-1)

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

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

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

16. Komumonneie pactBopsl. (OITK-1)

17. B3BecH, a3p030J4, CYyCIICH3UH, SMYJILCHH, TeHbI. 3071b. ['enb. (OITK-1)
18. Monnoe npoussenenue Bobl. (OITK-1)

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

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

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

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

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

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

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

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

28. Tunsl xumuueckoit ceszu. (OTTK-1)

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

30.  OxuciuTeNnbHO-BOCCTAaHOBUTENbHBIE — peakuuu. Kimaccudpukanus.  Baxueiimme
okuciauTenu u BocctanoBurenu. (OITK-1)

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

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

33.Kiaccudukaims 1 HOMCHKJIATypa KOMIUIEKCHBIX coeaunnenuit. (OTTK-1)

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

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

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

37. 3ammuTa MeTawioB ot koppo3uu. Kinaccudukanus koppos3uiinsix npoieccos. (OTTK-1)

38. lanbBanmnueckue 3nemeHThl. (OITK-1)

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

40. OcoOeHHOCTH NMPOTEKAHMS JIEKTPOJIN3a B paciulaBiIeHHbIX cpenax u pactBopo. (OITK-
1)

41. INocnenoBaTenbHOCTD IEKTPOAHBIX mporeccos. (OITK-1)

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

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

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

45 IlpencraBneHne 00 HHEPIUM AaKTHBALIMM, SHEPreTUYECKOM Oapbepe U IEepexX0JTHOM
akTuBHpoBaHHOM Komiutekce. (OTTK-1)

46.Kartanu3s u ¢pepmentsr. (OITK-1)

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

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

49 Dnements! A — moarpymmsl. (OITK-1)

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

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

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

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

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

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

56. Tlepexoanbie Mmetainibl. (OTTK-1)

57. DnexTpoxumuueckue cBoiictea MmetayuioB. (OITK-1)

58. Xumuueckas uaentudukarms. (OITK-1)

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

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

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

6.3. llIka1a OEHOYHBIX CPEACTB
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YpoBHU 0CBOEHUS

Kpurepun oueHuBanus

OueHo4YHbIE CpecTBA

KOMIIeTeHIM I (K0J1. 62J1710B)
ITpoaBUHYTHII — MOJHOE W TTyOOKOEe 3HAHWE W TMOHUMAaHHE TECTOBBIC 3aJaHUS
(75 -100 6amoB) y4eOHOro MaTepHaia W3 Pa3HbIX pa3/IeiioB (30-40 Gamnos);
«OTITUYHOY» JUCIIATUTAHBL; pedepar
- TIOHMMAaHHE CYIIHOCTH ¥ B3aMMOCBSI3U (7-10 6ammoB);
paccMaTpUBaEMBbIX MPOIECCOB U SBICHUIA, BOIPOCHI K JK3aMEHY
- TIOCEIIeHUE yUeOHBIX 3aHATHH, aKTHBHAS U (38-50 6ammoB);
TBOpUYecKass  pabora Ha  NPAKTUYECKHX
3aHATHSX.
bazoBsrit - TBEpJblE U JIOCTATOYHO TOJHBIC 3HAHUS TECTOBBIC 3aJIAHUS
(50 -74 6amna) — MIPOTPAMMHOI0 MaTEpHAaa; (20-29 Gamnos);
«XOPOIIIO» - TpaBWIbHOC TOHMMAaHUE CYIIHOCTH | pedepat
B3aMMOCBSI3H PAacCMaTPUBAEMBIX ITPOIIECCOB (5-6 6amioB);
SIBTICHU; BOIPOCHI K 3K3aMCHY
- MoCJIeI0BaTENbHBIE, MIPaBUJIBHBIE, (25-39 6amn);
KOHKPETHBIC  OTBETHI Ha  IOCTaBJICHHBIC
BOMPOCHI ~ MpPHU  CBOOOJHOM  YCTpPaHCHUH
3aMEYaHui M0 OTJEIBHBIM BOIPOCAM;
- MOCEIIeHNe YUCOHBIX 3aHATHH, aKTUBHAS W
TBOpUecKass  paboTta Ha  MPAKTHYCCKHX
3aHSATHSIX;
IToporossrii - TBEpAO€ 3HAHHEC W MOHMMAHHE OCHOBHBIX TECTOBBIC 3aJaHUS

(35 - 49 6amnoB) —
«YIOBIETBOPUTEIHLHOY»

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

npu YCTpaHEHUU HETOYHOCTEH "
HECYIIECTBEHHBIX OMMUOOK B  OCBEIICHUH
OTAENBHBIX MOJOXEHUW MpU  HABOASIIHUX

BOIIPOCax 3K3aMEHAaTopa;

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

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

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

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

- HEYBEPECHHbIE U HETOYHBIE OTBETHl Ha
JOIMNOJHUTEIIbHBIC BOIIPOCHI;

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

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

7. YueOHO-MeTOAUYeCKOe M HH(POPMALIMOHHOE O0ecnedyeHUue TUCIMILIMHBI

(MoayJin)

7.1.0cHOoBHasi yyeOHas quTEpaTypa

Xumus: yueOHuk s OakamnaBpoB/A.M. T'omyGes, HO.A. JlebGeneB, I'.H. ®aneeB, B.H.

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

https://www.biblio-online.ru/book/ AEEECDC5-270E-4DBA-AB95-E23595FCAC39
7.2. JlonoJIHUTEIbHASI Y4eOHasl JuTeparypa
Heopranuueckas xumus B 24. Yacte 1. Teopernueckrue OCHOBBI 5-U31., TIEp. U JI0M. YUEOHUK
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https://www.biblio-online.ru/book/AEEECDC5-270E-4DBA-AB95-E23595FCAC39

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

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

7.3.Pecypcbl HHPOPMALITHOHHO-TEJIEKOMMYHHUKALMOHHOM ceTH « UHTEepHeT»

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

http://rucont.ru/

http://window.edu.ru

http://e.lanbook.com

7.4MeToanuecKkre YKa3aHUS 10 OCBOCHHUIO TUCHMILIMHBI

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

Mertoanueckoe pyKOBOJCTBO K JJAOOPATOPHBIM 3aHSATUSIM 110 XUMUU JIJISl CTYJIEHTOB MHXKEHEPHO-

TEXHUUYECKUX (HEXMMHUYECKUX) CHEIHAlIbHOCTEH By30B. - Muuypunck: U3n-so Muul'AY, 2015.

—84c.

2. Cumbupckux E.C., ITanduroB B.®., Ky3nenona P.B., Tapacosa C.B., [llenxoBaukosa H.B.

MeTtonudeckue yka3zaHus 10 BBITOJHEHUIO CAMOCTOSATEIHHON PabOTHI IO TUCIUTUTHHE « XM

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

7.5 UndopmanuonHbie 1 nu(ppoBbie TEXHOJIOTHM (IPOrpaMMHOE
o0ecneyeHnue, coBpeMeHHbIe NPpodeccHOHAIbHbIC 0a3bl JaHHBIX
HHGOPMALMOHHBIE CIIPABOYHBIE CHCTEMBbI)

VYyebHast aucHMIUIMHA (MOAYJB) MpelycMaTpUBaeT OCBOEHHE WH(GOPMALMOHHBIX U
U (pPOBBIX TEXHOJOTUH. Peannsanus uppoBbIX TEXHOJIOTHI B 00pa30BaTeIbHOM MPOCTPAHCTBE
SBISICTCA OJHOW W3 BaKHEHIIMX Lened oOpa3oBaHUs, Jarolledl BO3MOXXKHOCTb DPa3BUBATh
KOHKYPEHTOCIIOCOOHBbIE KadecTBa OOy4aroumxcs Kak OyayluX BbICOKOKBAIU(UIIMPOBAHHBIX
CIEUAJINCTOB.

[{u¢poBble TEXHOJIOTUN MPETyCMAaTPUBAIOT Pa3BUTHE HABBIKOB I(P(EKTUBHOIO PELICHUS
3aJa4  Ipo¢eCCHOHATBHOIO, COLMAIBHOIO, JMYHOCTHOTO XapakTepa C HCIOJb30BaHHEM
Pa3IUYHBIX BHJI0B KOMMYHMKAIIMOHHBIX TeXHONOrui. OcBoeHue LU(POBBIX TEXHOJOTUN B
paMKax JIaHHOM JUCHMIUIMHBI (MOAYNS) OPHUEHTHUPOBAHO Ha CIIOCOOHOCTH O€30MacHO U
HaJJexamuM o0pa3oM IMoJydaTb JOCTYI, YNpaBisATh, HHTErPUPOBATh, OOMEHUBATHCH,
OLICHMBaThb W CO3JaBaThb HHGOPMAIMIO C TIOMOILIbIO IHM(POBBIX YCTPOHCTB U CETEBBIX
texHojoruil. dopmMupoBanre HUPPOBOI KOMIIETEHTHOCTH IperoiaraeT paboTy ¢ JaHHBIMU,
BJIa/ICHNE NHCTPYMEHTAMH U1l KOMMYHHMKAIUH.

7.5.1 DJ1eKTPOHHO-0MOJINOTEeYHbIE CUCTEMBI M 0a3bI JAHHBIX
1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
No 6/1 (CeteBas snexkTpoHHast OMOINOTEKA)
2. baza naHHBIX 37eKTpOoHHBIX MH(popMarmonHbX pecypcoB @PI'BHY IIHCXE (norosop
o oOecrneyeHuto JocTyna K AJIeKTpOoHHBIM HHpopManmoHHbIM pecypcam PI'BHY ITHCXb
yepes Tepmunan yaanennoro apoctyna (TY ®I'BHY [THCXB) ot 09.04.2024 Ne 04-YT/2024)
3. DiekTponHas OuOmoreyHas cucreMa «HarmoHamsHBIH TUPPOBOH pecypc «PyKoHT»:
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https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357
https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D
https://www.biblio-online.ru/book/CEEB4FD1-3B56-4B94-8EC9-D41C36422030
http://www.physchem/chimfak.rsu.ru
http://chem.uni-dubna.ru/LearnProcess/B_Disciplines/NoOrganic_Biblio.html
http://window.edu.ru/
http://e.lanbook.com/
https://e.lanbook.ru/

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 «AnekrponHoe m3narensctso FOPAUT (https://urait.ru/) (1oroBop Ha okasanue
YCIYT 1O TPEIOCTaBICHUIO JocTyna K oOpasoBarenbHol miatrgopme OOO «DneKTpoHHOE
usnarenbero IOPAWTY 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. baza mannbix HOB «HanuonanwpHas snektponHas OuOmmotexa» (https://rusneb.ru/)
(moroBop o moakimoueHnn k HOb u npenocrasnennn nocryna k oobekram HOb ot 02.02.2024
Ne 101/HDB/4712-11)

7. Cornamenue O COTPYAHHYECTBE IO OKa3aHHIO OMOIMOTEYHO-MH()OPMAIMOHHBIX MU
COLIMOKYJIBTYPHBIX YCIyr TMOJb30BaTENIIM YHHUBEPCUTETa U3 4YKCIAa HWHBAJIUAOB IO 3PEHHUIO,
CITA0OBUISIINX, UHBATHIOB IPYTHX KATETOPUW C OTPaHMYEHHBIM JIOCTYIIOM K WH(pOpMAIIUH,
JUI, MMEIONIUX TPYAHOCTH ¢ ureHueM IutockonedatHoro Tekcra TOI'BYK «TambGoBckas
obJyacTHas YHUBEpCcaibHast Hay4Hast ouboTeka HM. A.C. [Mymxuna»
(https://www.tambovlib.ru) (cornamenue o corpyauudectse ot 16.09.2021 Ne 6/1)

7.5.2. MudopmManmoHHbIe CIPABOYHbIE CUCTEMBI
1. CnpaBounast mpaBoBas cucreMa Koncynbrantllnroc (1oroBop nocraBku, ajanTanui u
COIIPOBOXKICHUS K3eMIUIsIpoB cucteM Koncynprantllmtoc 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).

7.5.3. CoBpemenHbIe npodeccuoHaAIbHbIE 0a3bl JaHHBIX

1. ba3a naHHBIX HOPMATHUBHO-IPABOBBIX AKTOB HWH(MOPMAIMOHHO-00pa30BaTeIbHON
nporpammel «Pocmeron» (morosop ot 05.09.2024 Ne 512/2024)

2. baza nannbix Hayunoli snextponHoit Oubmnorexkn eLIBRARY.RU — poccuiickuit
MH(OPMALIMOHHO-aHAIMTUYECKUM MopTall B O0JIACTM HAyKH, TEXHOJIOTUH, MEIAUIMHBI U
obpazosanus - https://elibrary.ru/

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

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

7.5.4. JIMueH3HOHHOE U CBOOOHO PACpoCTPaHsieMoe POrpaMMHoOe
o0ecrieyeHue, B TOM YHCJIE 0TE4YeCTBEHHOI0 IPOM3BOACTBA

HanmenoBanue Pazpabotun HoctynHoc Ccbuika Ha PexBu3uTHI
k I[1O Tb Enunslit peectp MOATBEPKAAIOILETO
(mpaBooGnanare | (JMLEH3MOHHOE, poccuiickux JOKyMeHTa (1pu
JIb) cBOOOIHO nporpamm a1 OBM HaJINYUH)
pacmpoctpansieM | u b/l (nmpu Ham4mn)
oe)
Microsoft Microsoft JIuieH3non - JIuneHsus
Windows, Corporation HOE ot 04.06.2015 Ne
Office 65291651 cpox
Professional JeHCTBHUSA: OECCPOUHO
AHTHBUpYCHOE AO JInueH3nox https://reestr.digi CyOnuueH3noHH
IIPOTrpaMMHOE «JIabopartopust HOE tal.gov.ru/reestr/3665 | st oroeop ¢ OO0
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https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

obecrieueHne Kacniepckoro» 74/?sphrase_id=4151 «Codrekc» ot
Kaspersky Endpoint (Poccus) 65 09.12.2024 Ne 6/u,
Security ans OuzHeca CPOK AEHUCTBHSL: C
09.12.2024 o
09.12.2025
MoitOduc 000 JIvueH3nox https://reestr.digi Konrpakr ¢
CraHgapTHBIH - «HoBgsie HOe tal.gov.ru/reestr/3016 000 «Pybuxon»
OducHbIit makeT obnayHbIe 31/?sphrase_id=2698 ot 24.04.2019
JUTS paboTHI C TEXHOJIOTHH 444 Ne
JOKyMEHTaMH (Poccus) 03641000008190000
1 TI0YTOM 12
(myoffice.ru) CPOK JICHCTBHSI:
OGeccpoyHO
OducHbrit makeT AO «P7» JInIIeH3HOH https://reestr.digi KonTpakr ¢
«PT7-Oucy» HOE tal.gov.ru/reestr/3066 000 «Codrekc»
(neckromnHas 68/?sphrase_id=4435 ot 24.10.2023
BepcHUs) 041 Ne
03641000008230000
07
CpOK ACHCTBUSA:
O6eccpoyHO
OnepairoHHas 000 JIuuensuon https://reestr.digi Konrpakr ¢
cucrema «AJbT "Bazanbt HOE tal.gov.ru/reestr/3032 000 «Codrekc»
O6paszoBanue» cB00OIHOE 62/?sphrase_id=4435 ot 24.10.2023
MIPOrpaMMHOE 015 Ne
obecreuerue" 03641000008230000
07
CpOK ACHCTBUSA:
6eccpoyHO
[MporpammHuas AO JInuensuon https://reestr.digi JIneH3MOHHBII
cucTeMa Ui «AHTHIUIATHAT HOE tal.gov.ru/reestr/3033 Jorosop ¢ AO
00OHapyKeHUst (Poccust) 50/?sphrase_id=2698 «AHTHUILIATAAT» OT
TEKCTOBBIX 186 23.05.2024 Ne 8151,
3aMMCTBOBaHMI B CpOK JEHCTBUSA: C
y4eOHBIX M Hay4YHBIX 23.05.2024 no
pabotax 22.05.2025
«Anrtumnaruat BY3»
(https://docs.antiplagia
us.ru)
Acrobat Reader Adobe CBobonHO - -
- IPOCMOTP Systems pacrpocTpaHsieMm
nokymeHToB PDF, oe
DjvuU
Foxit Reader Foxit CeobozaHo - -
- IPOCMOTP Corporation pacrpocTpaHsem
nokyMeHToB PDF, oe
Djvu

7.5.5. Pecypcbl MH()OPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH

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

2. Odunuansueriii caiit MUC Poccun - http://www.mchs.gov.ru/
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https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/
http://www.mchs.gov.ru/

3. Oxpana Tpyna - http://ohrana-bgd.ru/

7.5.6. {lupoBbie HHCTPYMEHTHI, IPUMEHsIeMbIe B 00pa30BaTeJIbHOM
npoiuecce
LMS-muarpopma Moodle
Bupryansnas qocka Mupo: miro.com
Bupryansnas nocka SBoard https://sboard.online
O6naunsie cepBuchl: Suaexc.Iuck, O6mako Mail.ru
Cepsucsl onpocos: Araexc ®opmbl, MyQuiz
Cepsucsl Bugeocssi3u: Snaekc tenemoct, Webinar.ru

No abkowdE

CepBuc cOBMeCTHOM pabOTHI HaJl MpOoeKTaMu sl HeOonbmux rpymnn Trello
http://www.trello.com

7.5.7. ln(dpoBbie TEXHOJIOTUH, IPUMEHAEMbIe IPU U3YYCHHUHU AUCHUILIHHBI

Ne | Hudpossie Bunel yue6Hoi dopMupyemble NJIK
TEXHOJIOTHH paboThl, KOMIIETEHIINH
BBITIOJIHSIEMBIE C
MIPUMEHEHUEM
udpoBoi
TEXHOJIOTUH
1 | Obnaunbie Jlexuun OIIK-1. Crnocoben
TEXHOJIOTHH JlaboparopHbie elaTh TUIIOBBIE
patop p N-1onk-1 Ucnons3yer
3aHSTHUS 3a1a4n
. OCHOBHBIE 3aKOHBI
2 | bombume Jlexuuu npodeccuoHanbHOM
€CTECTBEHHOHAYYHBIX
JTaHHbBIE JlaboparopHblie JIeSITEJIbBHOCTH Ha
. | JACUUILIAH TUIS
3aHSATHS OCHOBE 3HAHUH
pelIeHusl CTaHIapTHBIX
3 | TexHonornu Jlextum OCHOBHBIX 3aKOHOB
6 i | a6 MATeMATIYECKIX 4 | 337189 B COOTBETCTBHH
ecipoBoiHOM | JlabopaTopHsble
POBOA patop C  HampaBJIEHHOCTHIO
CBSI3U 3aHSITHS €CTECTBEHHBIX HayK C N
npodeccCuoHambHOM
CamocTrosATenbHas IIPUMEHEHUEM
JeSITeNIbHOCTH
pabora nH(pOpMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

8. MaTepuaIbHO-TeXHHYECKOe o0ecnevyeHne JUCHUIINHBI (MOIYJIs1)

Jns  mpoBeneHMs — 3aHATHH — MMeeTcss  cieayromee — obopyaoBanue: JKamosu
ropu3oHTalbHble Ha Tpu okHa (uMHB. Ne 2101065486), WurepaktuBHas nocka (MHB. Ne
2101040205), Cwucremnbiii xomrutekt: mpomeccop Intel Original LGA 1150, BeHTHIISATOD
Deepcool THETA 21, marepunckas minata ASUS H81M-K[JS-1150 iH, mamare DDR3 4 Gd,
xectkuid auck 500 Gb, xopnyc MAXcase H4403, 6nok nutanust Aerocool 350W ( unB. Ne
21013400740), TIpoextop Viewsonic PJD6243 DLP 3200 lumens XGA 3000:1 HDMI 3D,
Habopsl neMoHCTpainOHHOTO 000pYIOBaHUS U y4eOHO-HArIsIHBIX mocobuil. PH-merp (uHB.
1101044686);TepmocTat ¢ oxnaautenem JIH-4 (uaB. Ne1101044760); ®OTOAIEKTPOKOIOPUMETP
(unB. Nel101044671); Lentpucdyra nadoparopHas (uuB. Nel101044720); Ilkad BeITSDKHON
(uHB. Nel101061403), bans BO/JISTHAS nabopaTopHas (uHB.
Ne1101044756),Dotoanexktpokonopumerp  (uaB.  Ne  1101044666), PH-metp  (uHB.
Ne1101044689),. IIkad BeiTsoxkHO#M (MHB. Nel101061403), KommpioTep B cocTaBe: MPOIECCOp
Intel 775 Core Duio E440, monutop 19" Acer (uaB. Ne 2101045116, 2101045113).
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KommeroTepHas TexHuka ToJkIoueHa K cetu «MHTepHeT» M obecredeHa JOCTYIIOM B
OUOC yHuBepcurerTa.

PaGouas mporpamMmma AMCUMILIUHBI «XUMHS» COCTaBJI€HA B COOTBETCTBUU C TPEOOBAHUSIMU
®I'OC BO mno nanpaenenuto nmoaroroBku 35.03.06 ArpounxeHepust (ypoBeHb OakaaBpuaTa),
yTBepkaeH 23.08.2017 Ne 813.

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

CTapIIuii mpenoaBareib Kadeapbl OMOIOTHHA U XUMHUH

Tapacosa C.B.

Penensent(s1): C.B. ConoBbeB JIOKTOP CEITBCKOXO035HCTBEHHBIX
HaYK, JIOIICHT KaeaApbl TPAHCTIOPTHO-TEXHOJIOTUYECKUX MAIIMH U OCHOB KOHCTPYHPOBAHHUS

[Tporpamma paccMoTpeHa Ha 3acefaHuu Kadeapsl OMOIOTUN B XMMHUH, MPOTOKOI Ne 9 ot
15 ampenst 2019 1.
[IporpammMa paccMOTpeHa Ha 3acellaHUM Y4eOHO-METOAMYECKOW KOMHCCHUU HMH)KEHEPHOTO
unctutyta ®I'bOY BO Muuypunckuii 'AY, nporokon Ne 9 ot 22 anpens 2019r.
[Iporpamma yTBep)KAE€Ha Ha 3acelaHUM y4eOHO-METOJUYECKOTO COBETAa YHHBEPCUTETA
npotokois Ne 8 ot 25 anpens 2019r.
[Tporpamma nepepaboTana U A0MOIHEHA B cOOTBeTCTBHH ¢ Tpeboanusimu GI'OC BO.
[Iporpamma paccMOTpeHa Ha 3acefaHuu Kadeapsl OMOJIOTUU U XMMUH, MPOTOKOA Ne 7 oT
10 mapra 2020 T.
[Tporpamma paccMoTpeHa Ha 3acelaHUM y4eOHO-METOAMYECKOH KOMHCCHU HMH)KEHEPHOTO
uHctutyta ®I'6OY BO Muuypunckuii I'AY, nporokon Ne 9 ot 13 anpens 2020r.
[Iporpamma yTBepkA€Ha Ha 3acelaHUM Y4eOHO-METOJUYECKOr0 COBETa YHHBEpPCUTETa
npotokoi Ne 8 ot 23 anpens 2020 r.
[Tporpamma nepepaboTtaHa 1 10MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBaHusMu OI'OC BO.
[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadeapsl OMOIOTHN B XMUMHUH, TPOTOKOI Ne 8 ot
15 mapta 2021r.
[Iporpamma paccMOTpeHa Ha 3aceaHUM yY4eOHO-METOAMUYECKOW KOMHCCHU WH)KEHEPHOTO
uHctutyra ®I'BOY BO Muuypunckuii ['AY, nporokon Ne 9 ot 5 anpenst 2021r.
[Iporpamma yTBep)KJA€Ha Ha 3acelaHUM y4eOHO-METOIUYECKOTO COBETa YHHBEpPCHUTETA
npotokois Ne 8 ot 22 anpens 2021 r.
[Iporpamma nepepaboTaHa u A0MOMHEHA B COOTBeTCTBHH ¢ TpeboBanusiMu @I'OC BO.
ITporpamma paccmoTpeHa Ha 3acenaHuu kadenpel 6uonoruu U xumuu. [Iporokon Ne 10
ot 28 mast 2021 r.
IIporpamma paccMOTpeHa Ha 3acelaHUM Y4eOHO-METOANYECKONH KOMHCCUU MHKEHEPHOTO
nHctutyra ®I'6OY BO Muuypunckuii I'AY, npotokos Ne 11 ot 15 nrons 2021r.
[Iporpamma yTBepxk/ieHa Ha 3acellaHUM y4eOHO-METOAMYECKOIO COBETa YHHBEpPCUTETA
npotokoa Ne 12 or 30 urons 2021 r.
ITporpamma nepepaboTtaHa 1 A0MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBanusmMu ®I'OC BO.
[Tporpamma paccmoTpeHa Ha 3aceqannu kadenper ononoruu u xumun. [Ipotokon Ne 8 or
4 anpenst 2022 1.
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ITporpamma paccMOTpeHa Ha 3acelaHUH Y4eOHO-METOAMYECKONH KOMHCCUU MHKEHEPHOTO
uHctutyra ®I'6OY BO Muuypunckuii 'AY, nporokon Ne 7 ot 14 anpens 2022 r.

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

[Iporpamma nepepaboTana u J0MoIHEHa B cOOTBeTcTBUM ¢ TpeboBanusimu GI'OC BO.

[Iporpamma paccMoTpeHa Ha 3acenanuu kKadenpsl omosornn M xumun. IIporokon Nell
ot 5 nrons 2023 r.

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

[IporpamMma yTBepk[eHa Ha 3acelaHUU Yy4eOHO-METOJIWYECKOTO0 COBETa YHHUBEPCHUTETa
npotokoi Ne 10 ot 22 utonst 2023 r.

[Iporpamma nepepaboTaHa u A0MOIHEHA B COOTBETCTBHH ¢ TpeboBanusmMu ®I'OC BO.

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

[Tporpamma paccMOTpeHa Ha 3acelaHUH Y4eOHO-METOAMYECKONH KOMICCUU MHKEHEPHOTO
unctutyra ®I'bOY BO Muuypunckuii ['AY, nporokon Ne 9 ot 20 mas 2024 r.

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

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

[IporpamMma paccMoTpeHa Ha 3acefganuu kadeapsl Ouonoruu u xumuu. [Iporokon Ne 8 ot
2 ampens 2025 1.

[IporpaMma paccMoTpeHa Ha 3ace/laHuu y4eOHO-METOUYECKOW KOMUCCUU HHKEHEPHOTO
uncturyra ®I'BOY BO Muuypunckuii ['AY, nporokon Ne 8 ot 14 ampenst 2025 r.

[IporpamMmMa yTBepk[eHa Ha 3acelaHUU Y4eOHO-METOJIWYECKOTO0 COBETa YHUBEPCHUTETa
npotokous Ne 8 ot 23 anpens 2025 r.

OpuruHan JOKyMEHTa XpaHWUTCS Ha Kadeape CTaHAAPTH3AIHUHA, METPOJOTHH H
TEXHUYECKOT'O CEPBUCA.
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