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1. esun ocBOeHUSI TUCUUILTHHBI (MO/YJIf)

HeJ’IﬂMI/I OCBOCHUA AWCHUIIIINHBI «XHUMHA»Y SIBISIOTCS COI[GﬁCTBPIC (bOpMHpOBaHI/IIO u
Pa3BUTHIO Y 06yan0mecs1 KOMHGTGHHHﬁ, MO3BOJIAIOIINX UM B ﬂaHBHeﬁmeM OCYHICCTBJIATDH

npodeccuoHaIbHYIO

JACATCIIBHOCTD

AKCHEPUMEHTAIBHBIX OCHOB OOILIEH XUMUH.

IMoCpEACTBOM

OCBOCHMHA

TCOPECTUYECCKUX n

2. MecTO IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMbl
Jucuummna «XuMus» npeacTaBisieT coboit nucuuminnay 61o0ka 1 51.0.07
JInst OCBOGHMS AMCUMILIMHBI «XUMHS» OO0YYalOMIMEecs HCIONB3YIOT 3HAaHHS, yYMCHHS,
HaBBIKH, CPOPMHUPOBAHHBIE B X0JI€ M3YyUCHHUS JUCHUIUINH «MaTteMaTHKa.

Jucnunnmna

nocjacAyromux  JUCHUIIINH

«XUAMUSI»

ABJIACTCA OCHOBOHOJ’IaFaIOH_[eﬁ JIA
«COHpOTI/IBJIeHI/Ie MaTCpUuaJIOB»,
TEXHOJIOTHA KOHCTPYKIUOHHBIX MaTCPHUAIIOB», «bronorus ¢ o0CHoBaMH 3KOJIOTHH.

YCIIEIIHOTO  OCBOEHUS
«MarepuanoBeaeHue U

3. HJIaHl/IpyeMble pe3yabTaTbl Oﬁy‘leHl/Iﬁ nmo AMCIOMIIJINHE, COOTHECCCHHbIC
C INITAaHUPYEMBIMHU pPE3YyJIbTaTaMHU 0CBOCHHUSA 06p330BaTeﬂbHOﬁ nmporpaMmmabI

OcBoeHHE TUCIUIUTUHBI (MO/IYJIs) HAPaBJICHO Ha (OPMUPOBAHNUE KOMIICTEHIINH:
obmenpodeccuoHaTbHBIX
OIIK-1. CnocobeH pemniath THUIOBBIC 3alaud MPOPECCHOHATBHOW CATEIBHOCTH Ha
OCHOBE 3HAHWI OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKUX M €CTECTBEHHBIX HayK ¢ INPUMCHCHHEM
UH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOT Ui

Kon u Kon u Kpurepun onieHMBaHUS pe3ynbTaToOB 00yUSHHUS
HaMMEHOBaH | HaMMEHOBaHH
ue € UHAMKaTOpa F—
YHUBEPCAIIbH | JTOCTHIKEHHS
. (moTIOpOTOBBI
oM YHUBEPCAIBH i,
KOMIIETEHLIN BIX N N IIponBUHYTEI

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

copMHpOBaH
a)

OIIK-1. N-lork-1 He moxet | Ciabo Xoporo YcnemHno
Criocoben Hcmonb3yeT | UCIONB30BaTh | HCIIONB3YET WCTIOJB3yeT UCIIOJIB3YEeT
pemars OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
THUIIOBBIC 3aKOHBI 3aKOHBI 3aKOHBI 3aKOHBI 3aKOHBI
3a7a4yn €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 | CTAaHAAPTHBIX | CTAHJAPTHBIX | CTaHAAPTHBIX
3HAHWH 3amad B | 3ama4 B | 3a7a4 B | 3a71a4 B | 3ama4 B
OCHOBHBIX COOTBETCTBUH | COOTBETCTBHU | COOTBETCTBUH | COOTBETCTBHU | COOTBETCTBUU
3aKOHOB c c c c C
MaTeMaTU4eCc | HAalpaBJICHHO | HANpaBJICHHO | HANIPABJICHHO | HANPaBICHHO | HAINPABJICHHO
KHX U | CThIO CTBIO CTBIO CTBIO CTBIO
€CTEeCTBEHHBI | mpodeccuona | mpodeccuona | npodeccuona | npodeccrona | nmpodeccruoHa
X HayK C | JbHOU JIbHOU JLHOU JBHOU JIbHOM
NPUMCHEHHE | IESTEIBHOCTH | JCATEIILHOCTH | IESTEIBHOCTH | ICSATEILHOCTH | ICSTEIBHOCTH

2




M
uHpOpMALIIO
HHO-
KOMMYHUKAI]
HOHHBIX
TEXHOJIOTHUI

B pe3ynbraTe 0cBOSHUS NUCHUIUIMHBI (MOAYIIS) 00y4aroIIUNCs JOIDKEH:

3HaTh:
- OCHOBHBIE ITOHATHUS U 3aKOHBI XUMHHU;

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

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

MOJICKYJI;

- TCOPCTUYUCCKHUEC OCHOBBI MCIIOJIb30BAaHHA OCHOBHBIX 3daKOHOB €CTCCTBCHHOHAYYHBIX

JUCHHUIIIIMH B HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH

- nmabopaTtopHoe 000pyIOBaHUE U MPUOOPHI, HEOOXOAMMBIE JIJISl TIPOBEACHHSI XUMUIECKOTO

IKCIICPUMECHTA.
YMmers:

- 0e301IacHo o6pa1uaTbc51 C paCcTBOpaMH U ChIITYUYUMH BCUICCTBAMU,

- I0JIb30BATHCA MPOCTEHIINM XUMUYECKUM 000PYAOBAHUEM U TIOCY10M;

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

- pemarh TUIOBBIC 3a/1a4U NMPO(PECCHOHATBHON JIEATEIFHOCTH HAa OCHOBE 3HAHWN OCHOBHBIX
3aKOHOB MAaTEMAaTHMYECKUX U €CTECTBEHHBIX HayK C MPUMEHEHHEeM HH(OPMAIUMOHHO-

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

- BBIpaXKaTbh 3aKOHOMEPHBIE IIPEBPALCHUS BEILECTB C IOMOILIBIO YPABHEHUM XUMHUYECKUX

peakuui.
BrnaneTs:

- CIIOCOOHOCTBIO C MOMOUIbI0 XMMHUYECKHUX MOHATHH (OpMYyNT M ypaBHEHHH BBIpaXkaTb
XUMHYECKHE 3aKOHOMEPHOCTH BCTpeYaroIuecs B MpodeccnoHalbHOM 3aBUCUMOCTH
- mpaBuigaMu Oe30macHOM paboThl B XMUMMYECKOM JIabOpaTopuu M OOpalleHus c

B€IICCTBaAMU.

3.1. MaTrpuna cooTHeceHHsI TeM/pPa3esi0B Y4eOHOM TUCHMILIMHBI (MO1YJIA)
U (hopMHUpPYeMBbIX B HUX 001IeNPO(ecCHOHATBHBIX KOMIIETCHIUI

KOMITETCHIINH
Ob6mee koi-
Paznenbl, TeMBI JUCITUTITMHBI BO
OIIK-1 KOMIIETEHIIN
1
Beenenue. OCHOBHBIE MOHATHS U 3aKOHBI XUMHUH. N 1
OcHoOBHBIE KJIaCChI BEILIECTB. Kucnotno-ocHoBHbIE + 1
CBOMCTBA BEIIECTB.
XUMHUYECKUE CHUCTEMBI: pACTBOPBI, JUCIEPCHBIE CHUCTEMBI, + 1
AJIEKTPOXUMHUUYECKHE CHCTeMbI. KOJIOMTHBIE CHCTEMBI.
DNeKTpoNnuTHYECKas Auccounanus. I uaponms. + 1
XuMu4deckasi TEpMOJIMHAMHUKA U KHHETHKA. + 1
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BEIIECTB. + 1
Crpoenue aTOMOB. Xumust u NepuoInIecKas + 1
CHCTEMA HJIIEMEHTOB.




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

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

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

['maBHbIe IepexoaHbie MeTauibl. CEMENCTBO JKee3a. + 1
Xumudeckass HACHTUHUKAIIHS + 1
Opranuyeckne BeUIECTBA U UX OCOOCHHOCTH. 3HAYCHHE B C/X. + 1
[Tonumepsl U oauromepsl. XuMUsl HOJTUMEPHBIX MaTEPUAJIOB.

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

4.1. O0beM AMCUMILIHUHBI U BUAbI Y4e0HO padoThI

KommuecTtBo yacos
Bux sansruii 10 OYHOU opme 110 32049HOM (hopme
oOyueHus oOyueHus
(1 cemectp) 1 kypc
OO61as TpyA0eMKOCTh TUCIUTUTMHBI 108 108
KonraktHas pabora oOywarommxcs c 32 16
npenojaBaTesieM, T.4.
AyaUTOpHBIE 3aHATHS, U3 HUX 32 16
JIEKINH 16 6
JIaGopaTopHbIe 3aHATHUS 16 10
CamocrodrenbHas paboTa, B T.4.: 40 83
IIpopaboTka ydyeGHOro Marepuana IO 15 28
TUCIMIUTNHE  (KOHCIIEKTOB  JICKITUH,
y4eOHMKOB,  MaTepuajoB  CETEBBIX
pecypcoB)
Brimosinenue WHIABAAYAIbHBIX 13 28
3a1aHUI
[ToaroToBKa K TECTUPOBAHUIO 12 27
KonTtpob 36 9
Byt uTOroBOro KOHTPOJIS 9K3aMeH 9K3aMeH
4.2. Jleknun
dopmupyemeie
O0beM B yacax pMHPY
KOMIICTCHITHH
Ne Paznen nucuumninHbl (MOAYIS), TEMBI JIEKITHI OvHast 3a04Has
¢bopma dopma
o0yyeHusi | oOydeHus
1 | BBegenue. OCHOBHBIE IOHATHS U 3aKOHBI XUMUU. 1 1 OIlIK-1




2 OcHOBHBIE KJIACCHI BemlecTB. KHUCIOTHO- 1 1 OIIK-1
OCHOBHBIE CBOMCTBA BEILIECTB.
3 | XuMHUeCKHe CHCTEMEL: PaCTBOPHI, 1 1 OIIK-1
JTUCTICPCHBIC CUCTEMBI, DJIEKTPOXUMHUYCSCKUE
cuctembl. Konnounaaeie cucTemeol.
4 DnekTponuTudecKas quccormanus. ['uaponms. 1 OIIK-1
5 | Xumuueckas TEPMOJIMHAMUKA W KHHETHKA. 1 OIIK-1
6 | OKHCIUTENTFHO-BOCCTAHOBUTEIbHBIC CBOWCTBA 1 OIIK-1
BEIICCTB.
7 | CtpoeHue atoMoB. XuUMHUSA U 1 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 1 OIIK-1
JUISI CEBbCKOTO XO3sICTRA.
11 | DAEKTPOXUMHUIECKUE CHUCTEMBI. Koppozus 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 HACHTADHKAINSI 1 OIIK-1
15 | Opranudeckue BeliecTsa U UX 0COOCHHOCTH. 1 1 OIIK-1
3navenue B ¢/X. [lonumepsl 1 ouromMepsl. XuUMHS E
MOJMMEPHBIX MATEPUAIIOB.
Hroro 16 6
4.3. IlpakTHyecKue 3aHITHS He MPeTyCMOTPEHbI
4.4. JlJaGopaTopHbie padoThl
dopmupye
O0BemM B yacax MEIE
- O1Hasx naboparopHoe
pasnena HaumeHnoBaHue 3aHATHS bopma 3a04Has patop uu
p dopma obopynoBanue
(TembI) 0byueHu
a o0OyueHus
1 OKCIEPUMEHTAIBHOE 2 1 ycranoBka s | OINIK-1
ONpEACIICHUE MOJISIPHON OIIpEelIECIIEHUS
MAacChl SKBUBAJICHTA MOJISIPHOM
HEW3BECTHOI'O METAJLJIA. MAacCChl
3KBUBAJICHTA
METasia,




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

IIpurorosnenue 1 MEpHBII OIIK-1
pPacTBOpOB 33JaHHOMN UIHH]IP Ha
KOHIIEHTpaIuU 250Mi1; CKIISTHKHA
c TOTOBBIMU
pacTBopamu
cynb(ara
aAMMOHHSI.
DKCcrepuMEHTAIbHOE 1 Xum.mocyna, OIIK-1
MOJIy4YeHue XUM.pEaKTUBbI
KOJUIOUHBIX
pacTBOpPOB.
Koarymsiuust 3omei.
DKCNEePUMEHTAIBHOE U3yUEHUE 1 Xum.nocyna, OIIK-1
rpouecca JIEKTPOIUTHYECKON XUM.pEaKTUBbI
JUCCOLUALNH.
DKCNEePUMEHTAIBHOE 1 Xum.nocyna, OIIK-1
U3Y4YEHHE THIPOJIN3a COJIEH. XUM.pEaKTUBbI
DKcrepuMeHTaIbHOE 1 Xum.nocyna, OIlK-1
U3Y4YECHHE BIUSHUSA XUM.pEaKTUBbI
pa3IuyYHbIX (PaKTOPOB Ha
CKOPOCTb XUMUYECKOU
peaxkuu.
OKCIEpUMEHTAIBHOE U3yUYEHHE 1 Xum.mocyna, OIIK-1
OKHUCJIUTEIHHO-BOCCTAHOBUTENbHB] XUM.pEaKTUBbI
peaxkuuil ¥ BINMSHNE HA UX X0
pa3nuYHbIX (PaKTOPOB.
[Tomy4enue u 0,5 Xum.mocyna, OIIK-1
9KCIEPUMEHTAIBHOE N3YUYEHUE XUM.pEaKTUBbI
CBOMCTB KOMIUIEKCHBIX
COEIMHEHUH.
DKCNEPUMEHTAITLHOE U3yUeHNE 0,5 Xum.mocyna, OIIK-1

QJICKTPOXUMHNYCCKUX CUCTCM U

X IPUMCHCHUC B XHUMHYECKOH

XUM.pCAKTUBLI




HJIeHTU(DUKAITNH.
DKCIIEpUMEHTAIbHOE U3yUEHHE
porecca KOppO3uu METAILJIOB.

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

A u A rpynm, menu u
IIMHKA.

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

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

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

Hroro: 16 10

4.5. CamocrosiTesqibHasi padoTa 00y4aromuxcs

Pasnen nucuuniuHe! (Tema)

Bun camocTosTeapbHOM

O0BeM 4acoB

paboThI ouHan dopma 3a04Has
00y4eHus bopma
00y4eHHs
Beenenue. OcHOBHBIE [IpopaboTka yuebHOrO 1 2
MOHSTHSI U 3aKOHBI XUMUH. MaTepHasa 1o JUCIUILTHHE
(KOHCIIEKTOB JIEKIIUH,
y4eOHUKOB, MaTepuajoB
CETEBBIX PECYPCOB)
Brinonnenne 1 2
VH/IMBUIYyJIbHBIX 3aIaHUH
[loaroTroBKa K TECTUPOBAHHUIO 1 2
[IpopaboTka yuebHOTO 1 2
MaTepHala 1Mo JUCIUTLTIHE
(KOHCIIEKTOB JIEKIINH,
OCHOBHBIE  KJIacChl y4eOHUKOB, MaTepUaloB
BEILIECTB. CETEBBIX PECYPCOB)
Brinonnenue 1 2
WH/IMBUYyIbHBIX 3aaHUH
IloaroTroBka K TECTUPOBAHUIO 1 2
XUMHUYECKUE [TpopaboTka yueOHOTO 1 2
CHCTEMBI: PaCTBOPSI, MaTepuasa 1o JUCIUILTTHE
JIACTIEPCHBIE (KOHCTIIEKTOB JICKIIHH,
CHCTEMBl, y4eOHUKOB, MaTEpUAIIOB
AJIEKTPOXHUMHYECKHE CETEBBIX PECypPCOB)




CUCTCMBI. Brimonnenue
Konnonnusie VHIMBUIyaJIbHBIX 3aJJaHUI
CHCTEMBI.
[ToaroroBka K TECTUPOBAHHIO
[IpopaboTka yueGHOTO
Marepuaa 1o JUCIUTIINHE
(KOHCTIEKTOB JICKIIUH,
DNEeKTPOIMTHYECKAS y4eOHHUKOB, MaTEPHAIIOB

nuccounanus. ['mapoinus.

CETEBBIX PECYPCOB)

Brimosnaenue
VHJIMBUIYQJIbHBIX 33JIaHUN

HO,Z[FOTOBKa K TCCTUPOBAHUIO

XumMuueckas TCpMOAUMHAMHKA
1 KMHCTHUKA.

[IpopaboTka yueGHOTO
Marepuaa 1o JUCIUILINHE
(KOHCTIEKTOB JIEKIIHH,
y4eOHHKOB, MaTEPHAIOB
CETEBBIX PECYPCOB)

Brinmonnenue
VHJIMBUIYAJIbHBIX 3aJaHUI

[ToaroroBka K TECTHPOBAHUIO

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIBHBIE
CBOIICTBA BEIIECTB.

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

Brinonnenue
VHIMBUYAJIbHBIX 3aJaHUI

IToaroToBka K TECTHPOBAHUIO

Crpoenue aromMoB. XHUMHS
" TIePHOTMICCKAs

CUCTEMA DJICMCHTOB.

[IpopaboTka yuedbHoro
Marepuaa 1o JUCIUIUTIHE
(KOHCTIEKTOB JIEKIIHH,
y4eOHHKOB, MaTEPHAIOB
CETEBBIX PECYPCOB)

Brimonnenue
VHIMBUYAJIbHBIX 3aJaHUI

IloaroToBka k TCCTUPOBAHHIO

XuMuueckasi CBA3b U
IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYI.

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

Brinmonnenue
VHIWBUIYAIbHBIX 3aJJaHUI

ITonroToBka K TECTHPOBAHUIO

KommekcHbie
(KOOpAMHALMOHHbIE
COCTMHECHMUS).

IIpopaboTka yueGHOTrO
MaTepHaa 1o JUCIUTUTTHE
(KOHCIIEKTOB JIEKIIUH,
y4eOHUKOB, MaTepUaloB
CETEBBIX PECYPCOB)

Brinonnenue




WHIIMBUIYAIbHBIX 33JIaHUN

[ToaroroBka K TECTUPOBAHUIO

OO1ast xapakTepucTHKa
MeTauioB. CiuiaBel. 3HaUueHUE
IUISL CEJICKOIO XO035ICTBA.

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

Brinmonnenue
VHJIMBUIYQJIbHBIX 3aJIaHUN

[ToaroroBka K TECTUPOBAHUIO

DNEKTPOXUMHUYECKUE
cuctembl. Koppozus
METAJIJIOB. AKKYMYJISITOPBI.
YCTpONCTBO U IPUHIIUIL
paboTHI.

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

Brinonnenue
VHJIMBU1yaJIbHBIX 3a/IaHUN

IToaroroBka k TCCTHPOBAHUIO

Mertamasl | A, HHA u 1A
rpymi. JKecTKoCTh BOJIbI U
CIOCOOBI €€ YyCTpaHEHUSI.

[IpopaboTka yuebHoro
Marepuaa 1o JUCHUILINHE
(KOHCTIEKTOB JIEKIIHH,
y4eOHHKOB, MaTEPHAIOB
CETEBBIX PECYPCOB)

Brinmonnenue
VHIUBUYAJIbHBIX 3aJIaHUI

[ToaroToBka K TECTHPOBAHUIO

['1aBHBIE IEpEXOIHBIE

Mertaiuibl. CeMencTBO xeresa.

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

Brinonnenue
VHIMBUYaJIbHBIX 3aJaHUI

IToaroToBka K TECTUPOBAHUIO

XuMudeckas
UICHTHUKAIHS.

IIpopaboTka yueGHOTrO
MaTepHaa 1o JUCIUTUTTHE
(KOHCIIEKTOB JIEKIIUH,
y4eOHUKOB, MaTepUaloB
CETEBBIX PECYPCOB)

Brinonnenue
VHIMBUYaJIbHBIX 3aJaHUI

ITonroToBka K TECTHPOBAHUIO

Oprannueckue BelecTBa U
ux ocobennoctu. [Tonumepsr
U OJIUTOMEPBHI.

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

Brinonnenue
VHIUBUYAIbHBIX 3aJaHUI
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[ToAroTOBKA K TECTHPOBAHUIO - 1

Hroro 40 83

[lepeuenr MeTonMYECKOro OOECHEUEHUS MJISi CaMOCTOSITENbHON pabOThl MO AUCIMILTAHE
(MoyIH0):
1. Cumbupckux E.C. Metoaudeckue yka3aHuUs MO BBITIOJIHEHHIO CAMOCTOSTEIBHONW pabOThI 110

JTUCHHUIITUHE «XUMUS» JUIsl MHKEHEPHBIX ClleUabHOCTEN. — MuuypuHCcK: u3a-so Muul'’AY:
2004

4.6. KypcoBoe npoekTHpOBaHUE He MPEAyCMOTPEHO

4.7.Conep:kaHue pa3aesioB IMCHUIINHBI

1. Beenenue. OCHOBHbIE OHATHS M 3AKOHbI XUMHH

IIpenmer u3yueHuss XUMuUU. ATOMHO-MOJIEKYJISIpHOE ydeHHe. [IoHATUSA «@IeMEHT, aTtom,
MOJIEKYJIa, IPOCTOE U CII0KHOE BEIIECTBA, MOJIb, MOJIIPHAsl Macca U MOJISIPHBIN 00bemM». 3aKoH
COXpPaHEHMsI MacChl M SHEpruH. 3aKOH IOCTOSHCTBA COCTaBa: AAJIbTOHUABI U OEPTOUIUIBI.
3akoH ABorajipo. DKBUBAJICHT. 3aKOH SKBUBAJIEHTOB. BaJeHTHOCTD.

Ponb XuMuM B TEXHUKE U CEITLCKOM XO34HCTBE.

2. OcHoBHbIE KJ1acchl BenlecTB. KHC/I0THO-0CHOBHBIE CBOWCTBA BellleCTB.

Oxcunpbl. HazBanus okcuaoB. OcHOBHbIE, KHCIOTHBIE, aMmdoTepHble. [lonyuenue u
XUMHYECKHE CBOWCTBA.

Kucnotsl. Knaccuduxanus. [Tonydyenue u cBoiicTaa.

OcHoBanusl. [lonyuenue u cBoictBa. AMpOTEpHBIE THIPOKCHIBI.

Comu. Ilonyuenue u cBoKcTBA.

3. XuMnuyeckne CHCTeMbI: PACTBOPbI, IMCIIEPCHbIE CHCTEMBbI, 3JIEKTPOXMMHYECKHe
cucrembl. Kosutonaneie cucremsl.

Omnpenenenre u kinaccuuKalys pacTBOpoB. PacTBOpbI HEANEKTPOIUTOB U 3JIEKTPOIUTOB.
ITprpona MeXMOIEKYJIAPHBIX CUII B pacTBOpax. PactBopumocTs BelecTs. BnusiHue paznnyHbIX
(akTOpOB Ha PaCTBOPUMOCTH BellecTB. 3akoHbl Payns, Baut-I'odda. Tennossie ap ekt mpu
pacTBopeHHH. DHTanbnus. DHTponus. CrocoObl BBIpaXKEHUs COCTaBa pacTBOPOB. [MIpartsl.
Kpucramnoruapatel. ConbBarbl. 3HaU€HHE PACTBOPOB B XUMHH U OMOJIOTHUH. AHTU(PU3BI.

Komnouanslie cucremsl. JlucnepcHocTs M aucHepcHble cucteMbl. Kiaccuduxarms
KOJUIOMJIHBIX cucTeM. 3o W renud. Munemna u ee crpoeHue. llomydeHue KOJIOMIHBIX
pacTBOpOB. YCTOWYMBOCTH KOJUIOMJIHBIX CHCTEM, ONTHUYECKHUE M DIIEKTPUYECKHE CBOMCTBA.
MeTo/1bI TOTY4YEHUS U Pa3pyIICHUS KOJUIOUAHBIX CUCTEM.

Komtonzs! B mpupoaHsIx cucreMax. PacTBopbl moianMmepos.

4. DaekrpoiuTHYeckas auccouuaumsa. 'mapoams. MexaHusM 3JI€KTPOIUTUYECKOM
JUCCOLMALMU. OJIEKTPOJIUTEl U HedeKTpoauTsl. CBoiicTBa MOHOB. CTENEHb M KOHCTaHTA
muccounanuu. CunibHble W crnabble  37eKTpoiuThl. Mouuble peaknuu. IlpoumsBenenue
pacTBOPUMOCTH.

Hucconmanus Boabl. MoHHoe mnpousBenenue Bojnbl. Bomoponnbiii mokaszatens (pH) u
TUAPOKCHIbHBIN TTOKa3zaTenbs pOH.

IMuaponmu3. O6mume monoxkenus. KoHcTaHTa W cTeneHb TUApoiu3a. [ Uapoiau3 colen.
CwMmeleHne paBHOBECHS THIPOIIH3A.

5. XumMunueckasi TepMOJAMHAMMKA M KHHETHKA.

I'oMoreHHble M reTeporeHHble XUMUYecKue mpoueccbl. CKOpOCTh M MEXaHHU3M PEaKIUil.
3aKoH JEHCTBYIONIMX MacC, KOHCTAHTa CKOPOCTH, KHHETUYECKUE YPaBHEHUS, MTOPSII0K PEaKIiH.
OHeprus akTUBallUK. Y paBHEHHE AppeHunyca.

3aBUCHUMOCTh CKOPOCTH peaKlIMM OT pa3iuyHbIX (akTopoB. Katanus u kaTanuszatopsl.
OO6partumMble 1 HEOOpaTUMbIE XMMHUYECKHE peakui. XUMUYECKOe PaBHOBECHE U YCIIOBHS €TO
cmernienus. [Tpunmun Jle-1llatense. TenmoBoit 3 ekt XuMUUECKON peaKIiuu.

6. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbBIE CBOICTBA BELIECTB
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CymHocTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peaxiui. Oxucaurenu "
BOCCTaHOBUTENH. COCTaBICHUE YPAaBHCHHMM OKHCIMTEIBHO-BOCCTAHOBUTENBHBIX peaknni. Mx
TUIBL. Brimsiaue pa3nuyabix (JakTOPOB HA XOJ1 OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINH.

Onexrpoxumuueckue npoueccsl. Kopposus wmeramios. Ilpenmer 21neKTpOXUMHH.
DNEKTPOXUMHUUYECKAsE CUCTEMA. XUMUSI KOHCTPYKLMOHHBIX JIEKTPOTEXHUUYECKUX MaTEpUAJOB:
JJIEKTPOIIPOBOJHUKOB, MAarHUTOIPOBOASIIMX CIUIABOB, W30JATOPOB, IOJIYIPOBOIHHUKOB.
Biisinue npumeceil Ha AJIEKTPOTEXHUYECKHE CBOMCTBA IIPOBOJHUKOB TOKA. Kepamuueckue u
NOJMMEpHbIE  M30JSIMOHHbIE — MaTepuanbl.  [lomynpoBognuku.  IlpuHnunsl  paboTb
IIEKTPOXUMUYECKUX TaTUUKOB.

Pan crangapTHBIX 3JEKTPOAHBIX NMOTEHLHUAIOB. DJIEKTPOABI. 1'aJbBaHUYECKUM DIIEMEHT.
DneKkTpoKUHeTHYeCKUE sBIeHUs. DU3NKO-XUMUUECKasi MEXaHUKA TBEPABIX TEJ U JAMCIEPCHBIX
CTPYKTYp. OJIEKTPOJIM3 M €ro 3HAa4€HHE B IPOMBIIIICHHOCTH. OJIEKTPOXMMHYECKAS
nossipusanus. [lepenanpsokenue. XUMUYECKUE UCTOUHUKHM TOKA. AKKYMYJISITOpPBL. Y CTPOICTBO
u puHIUI padoTel. Koppo3us MeTamioB u criocoObl 00pLOBI ¢ HEH.

7. CTpoenne aToM0B. XUMHUS U NIePUOIMYECKAS CHCTEMAa 3JIeMEHTOB.

IIpencraBnenne o crpoenun aroma. CocraB aromHoro sapa. Mzoromsl. CtpoeHue
AJIEKTPOHHOM  oOosouku  atoma. KBanToBble umcna. Ilopsimoxk 3amojHEeHUs ypoBHEH u
HOypOBHEH 3JeKTpOHAMU. DIIeKTpOHHbIE (popMyiibl. CeMeiicTBa XUMUYECKUX 3JIEMEHTOB.

OtkpbiTHe nepuoanuyeckoro 3akoHa. CoBpemMeHHas (OpPMYJIUPOBKA IEPUOJIUYECKOTO
3akoHa. CTpyKTypa MNEpHOIUYECKOH cHcTeMbl. Ilepuoipl, Tpymmbl, M\CPYIIbL, PSIBL
3aBUCHUMOCTb CBOMCTB 3JIEMEHTOB OT IIOJIOKEHUS B IEPUOAUUECKON CUCTEME.

8. XuMmuyeckasi CBSI3b M IPOCTPAHCTBEHHOe  cTpoeHHe MoJeKyJd. CyIHOCTb
XUMHYECKOU CBS3U. THIIBI XUMHUYECKOHN CBSA3U. XapaKTEPUCTUKHU KOBAJICHTHOM CBSI3M: DHEPIHUS,
HaIpPaBJIEHHOCTb, HACBIIIAEMOCTb, MTOJIIPHOCTD, AUIOIbHBIA MOMEHT, JUIMHA, BAJICHTHBIN YIOJI.
BanentHocTh u crenenb okuciaeHus. [ ubpunmsaiust aToMHbIX opouTtanei. MeXMOeKyJIsipHbIe
CBA3M. XHMMMUECKas CBS3b M MEKMOJIEKYJSIDHBIE B3aUMOJEHUCTBUS B IIOJYNPOBOJHHMKAX,
JUDJIEKTPUKAX.

9. KommiekcHble (KOOPAMHALMOHHBbIE) COeTMHEHMSI.

Crpoenne u wiaccudukanus. Homenxnarypa. Koopnunanmonnas teopusi Bepuepa.
[Tpupona XMMHUYECKOH CBA3M B KOMIUIEKCHBIX COEIMHEHHMAX. Jluccomuanus KOMIUIEKCOB B
pactBope. KoHCTaHTBI HECTOMKOCTH KOMIUIEKCOB. KOMIUIEKCHI C OpraHMYeCKUMHU JIUTaHIaMH.
3HaueHUE KOMIUIEKCHBIX COEIMHEHUN B MAIIMHOCTPOECHUH U B CEJILCKOM XO3HCTBE.

10. O6mas xapakTepucTuka MeTaqaoB. CriiaBpl. 3HaueHHe [JISl CEJIbCKOIrO
X035 CTBA.

Meramummueckue 3JIeMEHTBl M BemecTBa. [lonokeHWe B INEPUOIUYECKON CHCTEME.
OneKTpoHHOE cTpoeHue. Mertamnnueckass cBs3b. Kiaccudukamus meramioB. dusznueckue
cBoicTBa. CIOCOOBI MOTYYEHUST U XUMUYECKHUE CBOWCTBA.

Merammnyeckue cIulaBbl.  BzaummopeicTBue pasinyHbIX  MeTaioB.  OcoOeHHOCTH
BHYTPEHHEHN CTPYKTYpbl. IHTEpMETaNINUeCKe COEIUHEHNS.

11. Duaextpoxumuyeckue cucrembl. Koppo3usi MeTaioB. AKKYMYJIATOPBI.
YcrpoiicTBO M NPpUHLIMI padOThI.

IIpenMeT 31eKTpOXUMHH. DIEKTPOXUMHUYECKAs cucTeMa. Pl cTaHAapTHBIX IEKTPOAHBIX
MOTEHLUANOB. DNeKTposl. ["anpBaHnnyeckuit anemenT. Kopposus meTanos u crnocoObl 00pbObI
¢ HeW. DnexTpoxumuueckas nosspusauus. [lepenanpsoxenne. XuMU4ecKrMe HUCTOUYHUKH TOKA.
AKKYMYJISTOPBIL.

12. Metaaasl 1A, 1A u I11A rpynn. KecTkocTh BOABI U C1IOCOOBI €€ YCTPAHEHUSI.

OO6mas xapakTepuctuka MetamioB |A -rpynnel. duznueckue U XMMUYECKHE CBOMCTBA.
[TosryueHne 1 NpUMEHEHHE MIENTOYHBIX METAINIOB U UX COSUHEHHM.

Obmas xapaktepuctuka snemMeHToB |lIA - rpynmbel u rnaBHod moarpynnsl. Kambiuid,
CTpOoeHHEe aTroma, (U3MYecKHe M XUMHUYeckhe cBoiicTBa. COEQMHEHUs KaJbLUs B IPUPOJE.
JKecTKkoCTh BOJBI M CITOCOOBI €€ YCTPaHEHMS.
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OO6mias xapaktepuctuka snemeHToB |IIA - m\rpynnel. Amomunuii. ®usuyeckue u
XUMUYECKHE CBOMCTBA. AM(MOTEPHOCTh COSAMHEHUH aTtoMUHM. [[pUMEeHEHNE ATFOMUHUS U €T0
COEIMHEHUI. ATIIOMOTEPMHUSL.

13. I'naBHbIe nepexoanbie MeTa/LIbl. CeMeiicTBO KeJie3a.

Oo6mas xapakrepuctuka OcoOeHHOCTH (TIepeMeHHas CTENeHb OKHCIEHUS, 00pa30BaHHE
KOMIUIEKCHBIX COeTUHEHHI). XpOoM, MapraHel, Meb, IUHK, cepedpo, PTYTh U UX COCAUHEHHUS.
XUMUYECKHE CBOMCTBA W IpuMeHeHue. Banaguii. Ero criaBel B HMHCTPYMEHTAJIbHOM
MIPOU3BOJICTBE, MAILIMHOCTPOCHUH.

KoHcTpyKIIMOHHBIE ~ MaTepHallbl W HMX [PUMEHEHHE B  CEIbCKOM  XO3SHCTBE.
B3aumopeiicTBe KOHCTPYKIIMOHHBIX MaTepUaloOB C.X. MallMH U  00O0pyIOBaHUS c
OKpY’KaloIIel Cpefoi 1 CpecTBaMU MHTEHCU(HUKAIIMA TIPOU3BO/ICTBA.

CewmeiicTBo xene3a. Haxoxnenue B mnpupone. Pusnueckue U XMMHUUYECKHE CBOMCTBA.
3HaveHHE JKeJIe3a U €ro CILUIABOB B TEXHUKE.

XHWMHUYECKHE TEXHOJOTMU C.X. [POU3BOJACTB. XHMHUYECKass MeJMOpalusi IIOYB.
XUMHYECKUE TPOIECChl TMpU CBapke, Malke METauioB, NP TEPMOXHUMHUYECKOM H
3JIEKTPOXUMHYECKOM BOCCTAaHOBJIIEHMM W PEMOHTE JeTalei, MpU XUMHUYECKOM YIPOYHEHUH
MOBEPXHOCTEN TPYIUIUXCS JACTaNICH: IEMEHTAIINH, a30TUPOBAHUN, METAJIU3AIUH.

14. Xumunyeckas naeHTuGUKAIUA.

KauectBennsiii anayms. L{enw 1 MeTo1bl. AHATHTHYECKAS KJIACCH(PUKAIUS HOHOB.

KonunuectBennsnii  ananus. Krnaccudukaruss MeTonoB KOJWYECTBEHHOTO — aHaJM3a.
HNHCcTpyMeHTanbHBIE METObI aHanmu3a ((pusnyeckuii U QU3NKO-XUMHYECKH aHanu3). O0mue
npexacrasinenus. [lpumenenue.

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

Knaccudukanus u Ha3BaHusi opranndeckux BemecTB. OCOOEHHOCTH CTPOCHHS MOJIEKYIL.
N3omepus. Gusnyeckue 1 XMuMUYECKHUE CBOMCTBA.

VYrieBonopoasl W WX MpoW3BOAHBIE. ['a3000pa3HOE, >KUIKOE W TBEPAOE TOIUIMBO.
OcHOBHBIE TPUHIMUIB TepepaboTku HedTH, yras, cinaHneB B TtommBa st [IBC,
HYHEPTrOyCTAaHOBOK, B CMa304YHbIC MAaTEPUAIIBI U JP.

XUMHSL CMa30YHBIX MaTepHuaaoB. AHTHUKOPPO3MOHHBIE JI00ABKM K CMAa3bIBAIOIINM
MmatepuaiaMm. @OU3MKO-XMMUYECKHE BoIpockl mnpuMmeHeHus ['CM B c.X. HpOU3BOJCTBE.
OKHMCIHUTENbHO-BOCCTAHOBUTENBHBIE TPOLECChl IMPU TOPEHHUH, MOJIMMEPU3ALMOHHBIE U
JECTPYKTUBHBIE ITpoliecchl pu xpanenuu ['CM.

[Monumepuzanus n konaeHcanus. CTpoeHre U CBOICTBA MOJUMEPOB. TepMOpeakTUBHbBIE
U TepMoIUTacTUYHbIe Matepuansl. Kien. M3omsammnonHbIe TOJMMEpHBIE MaTepUabI.

5. O6pa3oBaresibHbIE TEXHOJIOTUU
HpI/I HU3YyUCHUU AU CHUITIINHBI HCTIOJIB3YCTCHA HMHHOBAaIlMOHHAasA 06pa30BaTCJ'ILHaH
TEXHOJIOTHA Ha OCHOBC HMHTCIrpallii KOMIICTCHTHOCTHOI'O M JIMYHOCTHO-OPHCHTHPOBAHHOIO
Ioaxo4J0B C 3JIEMEHTaMU TPAAUIIUOHHOT'O JICKOHMOHHO-CECMHUHAPCKOTO u
KBa3uMpo(hecCuOHATbHOr0 00Y4YEeHHsI C UCIOJIb30BaHUEM HHTEPAKTUBHBIX (HOpPM MpPOBEIEHUS
SaHHTHﬁ, HCCHCHOB&TCHBCKOﬁ HpOCKTHOfI ACATCIIBHOCTH U MYHBTHMCHHﬁHBIX y‘IC6HBIX
MaTepHUaJIOB.

Bua yueOHo# padoThl Oo0Opa3oBaTe/ibHbIE TEXHOJIOTUH
ONEeKTpOHHBIE  MaTepHualbl, HCIOJIb30BAHUE
Jlexunn MYJIbTUMEAUNHBIX  CPEACTB,  Pa3IaTOYHBINA
MaTepua
JlenoBble U pOJIEBBIX UTPBI, Pa300P KOHKPETHBIX
JIaGopatopHble 3aHATHA YIPABJICHUYECKUX  CUTyallud, TECTUPOBAHUE,
KEWCBI, BBINOJHEHUE TPYNIOBBIX aYAUTOPHBIX
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3a/IaHNH, UHIMBUTYAJIbHBIC TOKJIAIbI

CamocrosrenbHble paboThI

3ammra u

Mpe3eHTaLUs

pe3yJIbTaTOB

CaMOCTOATCIIbHOI'O UCCIICAOBAHMUA Ha 3aHATHAX

6. OueHoYHbIe CpeACTBA JUCHUIIMHBI (MOTYJINA)
6.1. HaCHOPT (l)OH}Ia OLCHOYHLIX CPEACTB II0 TUCHUIIJIHHE «XuMHU»

Ne KonTponupyemeie pa3nesnbl Kon . OUCHOUHOC CPEICTBO
/i (TemMbl) AUCIUTUIMHBI KOHTPOIMPYCMOH | HAHMCHOBAHH KOJI-BO
KOMIICTCHITUN e
Beenenune. OCHOBHBIE IOHATHS U OIIK-1 TecToBnIe
3aKOHBI XUMHUH. 3aaHUS 6
1 Pedepar 4
Bomnpocsr qs 4
JK3aMeHa
OIIK-1 TecToBnIe
OCHOBHBIE KJIACCHI  BEIIECTB. 3aaHMs 6
2 Kuca0THO-OCHOBHBIE — CBOMCTBA Pedepar 4
BEILECTB. Bomnpocsr mist 4
JK3aMeEHa
XUMHUYECKHE CUCTEMBI: OIIK-1
PacTBOPEI, TUCTICPCHBIE Tecrospie
CHCTEMEI, 3alaHust 6
3 AIIEKTPOXUMHUYECKUE Pedepar 4
cuctembl. Koyutonneie Bomnpocsr s 4
CHUCTEMBEI. AK3aMCHAa
OIIK-1 TectoBhIC
3a7aHust 6
4 DJIEKTPOIMTHYECKAS TUCCOLIUALIHS. Pedpepar 4
I'upponus.
Bomnpocsr s 4
9K3aMeHa
OIIK-1 TecToBnIe
3aJJaHUs 6
5 XuMHYecKas TEPMOJANHAMHKA U Pedpepar 4
KHHETHKA.
Bomnpocsl nnst 4
JK3aMeHa
OIIK-1 TectoBbIC
3a7aHust 6
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHEIE
6 . Pedepar 4
CBOMCTBA BEIIECTB.
Bompocsr s 4
DK3aMeHa
OIIK-1 TecToBnIe
Crpoenue aromoB. XuMus U 3aIaHMs 6
7 MepHOINYECcKas CHUCTeMa Pedepar 4
3JIEMEHTOB. Bomnpocsr ans 4
JK3aMeHa
OIIK-1 TectoBEIC 6
XuMH4decKkast CBA3b U 3aTaHUs 4
8 MPOCTPAHCTBEHHOE CTPOCHUE Pedepar
MOJIEKYJI. Bompocsr mmst 4
DK3aMeEHa
9 Kommekcusie (koopaunarmonnsie) | OITK-1 TecToBBIE 6
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COEIUHEHMUSL. 3a1aHUA 4
Pedepar 4
Bonpocsl ans
JK3aMeHa
OOm1as xapaKTepUCTUKa METAIJIOB. OIIK-1 TectoBbIC
CrutaBbl. 3HauCHUE IS CEJIBCKOTO 3aaHus 6
10 XO3s1MCTBA. Pedepar 4
Bomnpocsr  mis 4
JK3aMeHa
OIEeKTPOXUMHUICCKHE cuctemsl. | OIIK-1 TecToBBIC
KOppO3I/I$I MECTaJIJIOB. 3aaHuA 6
11 AKKYMYJIATOpHL. Y CTPOMCTBO U Pedepat 6
MIPUHINT paOOTHI. Bompocs! st 4
DK3aMeHa
OIIK-1 TectoBbie
Metamnst | A, HHA u A rpymm. 3a1aHus 6
12 XecTkocTb BOIIBI U CIIOCOOHI €€ Pedepar 6
yCTpaHEHHUSL.
Bomnpocsr s 4
JK3aMeEHa
I'maBHBIC TEPEXOTHBIC METAILITHI. OIIK-1 TecroBbie
CemMelicTBO XKene3a. 3a1aHUAA 6
13 Pedepar 6
Bompocsr mist 4
DK3aMeHa
XuMudeckast iACHTU(OUKALIUS OIIK-1 TectoBEIE
3a/laHus 10
14 Pedepar 10
Bomnpocsr ans 4
JK3aMEHa
Opranuyeckue BeIECTBA U X OIIK-1 TecToBbIe
0COOEHHOCTHU. 3HAaUYEHHE B C/X. 3aJIaHUS 12
15 ITonmmmeps! 1 OIUTOMEpPBL. XUMUS Pedepat 6
MMOJIMMCPHBIX MaTCPHUAJIOB. BOHpOCLI 1A 5
DK3aMeHa

1)

6.2. IlepevyeHb BONPOCOB JJISl IK3aMEHA
1. Bo3HukHOBeHUe U uctopus pazsutus xumuu. (OITK-1)
2. OcHOBHbIC TIOHATHUS U 3akoHBI XuMuH. (OITK-1)
3.AtomHas Macca U MoJieKyJIsipHasi. Moib. DkBuBaneHT. BanentHocts. (OTTK-1)
4. OcHOBHBIE KJIaCChl 1 HOMEHKJIaTypa Heopranudeckux coenunenuit. (OI1K-1)
5. Oxcupl, OCHOBaHHMSI, KUCJIOTHI, coi. [IpuMepsl oOpa3oBanus 3tux coeaunenuit. (OITK-

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

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

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

9. Knaccuguxkanus pacreopos. (OITK-1)

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

11. Ipuuuns! pacnana Moiekyn Ha HoHbL. CuiibHbIC U cia0bie anekTponuthl. (OITK-1)

12. Teopus anekTponuTudeckoi nuccounanuu. CTeneHpb 3IeKTPOIUTHUECKON JUCCOIIUAIIH.

(OTIK-1)

13. Cremnens auccormanuu, koucranra auccormanmn. (OTTK-1)
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14. ®usnyeckas u xuMuueckas Teopus pactsoposn. (OITK-1)

15. 3akonsl Payns u Baut-T'odda. (OTTK-1)

16. Komnmouansie pactBopsr. (OITK-1)

17. B3BecH, a3p0o30J1H, CYyCIICH3UH, IMYJIbCUH, ITeHbL. 3016, ['enb. (OITK-1)

18. Monnoe npousseaeuue Bobl. (OTTK-1)

19. Bogopoansiii mokasarens pactBopoB pH. (OITK-1)

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

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

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

23. Dueprus cesa3u saaep. ledexr maccor. (OITK-1)

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

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

26 Kiaccndeckue v KBaHTOBO-MEXaHUYECKHUE MPEACTABICHHs 0 XumHudeckoit cBsizu. (OITK-
1)

27. MopsinkoBblit HoMep 3nemenTa. M3otonsl. (OITK-1)

28. Tumnbl xumuueckoi cBszu. (OITK-1)

29. CreneHb OKUCIICHUSI aTOMOB JIEMEHTOB B coenuHenusx. (OITK-1)

30. OKHCIHTEIbHO-BOCCTAaHOBUTENBbHBIE  peaknuu. Krnaccubukamus.  Baxuelmue
okucnutenu u BoccranoButenu. (OITK-1)

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

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

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

34 3omepuss KOMIUIEKCHBIX COCAMHEHHH. YCTOWYMBOCTh KOMIUIEKCHBIX COCIMHEHUM.
3nauenwue. (OITK-1)

35. CrangapTHbIC OTCHIUABI AIeKTpoaHbIX peakimii. (OITK-1)

36. DnekTpoxumuyeckuil ps Hanpsbkenuit metauios. (OITK-1)

37. 3amuTa MeTaiioB ot koppo3uu. Kinaccudukanus kopposuiiabix npoieccos. (OTTK-1)

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

39. O6mmme noustus 06 snekrponuse. (OITK-1)

40. OcoOeHHOCTH MPOTEKAHUs AIIEKTPOJIU3a B PACIUIABICHHBIX cpeaax u pactBopos. (OITK-
1)

41. TlocnenoBaTebHOCTh MEKTPOHBIX mporeccos. (OITK-1)

42. IlonsTue 0 CKOpPOCTH XMMHMUYECKON peakuuu. OCHOBHbIE (AKTOpbI, BIUSAIOIINE Ha
ckopoctb peakiun. (OITK-1)

43.3ak0OH JEHUCTBYIOIIMX MAacC — OCHOBHOW 3aKOH XHMHYECKOW KHUHETUKHU JIs
sneMeHTapHoii craauu. Koncranra ckopoctu peakiuu. (OITK-1)

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

45.IlpencraBienre 00 HHEPrUM AaKTHBAIMM, SHEPreTHUECKOM Oapbepe U MEepeXOJHOM
akTuBUpoBaHHOM KoMmiuiekce. (OITK-1)

46.Karanu3 u pepmentsr. (OITK-1)

47 9nemenTts! [A-nonrpymmsl. (OITK-1)

48.9nemenTs! ||A-ioarpymmsr. (OITK-1)

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

50.9nementst [IVA-noarpymmsr. (OITK-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-noarpynmesr. (OITK-1)

55. Daementsl VIIIA-moarpymmsr. (OITK-1)

56. Iepexoanbie metaynibl. (OITK-1)
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57. DnekTpoxumuueckue cBoiictea metayuioB. (OITK-1)
58. Xumwnueckas uaeHrudukanus. (OITK-1)
59. Oprannyeckue coenuHeHus. Kimaccudukanusi u cBOWCTBA OPraHUYECKUX COCTUHCHHIM.

(OTIK-1)

60. YrieBoaopo/ il U uX Mpou3BoAcTBO. [IpuMenenue yriesomopoos. (OITK-1)
61. O61ue moHsATHS 0 mojauMepax u onuromepax. (OITK-1)

6.3. llIkaj1a OLIEHOYHBIX CPEACTB

YPpoBHHU 0CBOCHUSA

Kpurtepuu oneHnBanus

OuneHouHbIE CpecTBa

KOMIIeTeHIIM (k0.1. 6aJLLTIOB)
[IponBUHYTHIN — TOJIHOE W NTyOOKOEe 3HAHWE W NOHUMAaHHUE TECTOBBIC 3aJIAHUS
(75 -100 6anoB) y4eOHOro MaTepuajia W3 pa3HbIX pa3JeiioB (30-40 6amnoR);
«OTJIMYHO» JUCUHUIUINHBIL; pedepar
- TOHUMAaHHWE CYIIHOCTH W B3aHMOCBS3U (7-10 6ammoB);
paccMaTpUBACMBIX MPOIECCOB U SBICHUIA, BOIMPOCHI K K3aMEHY
- TIoCelIeHUe yUeOHBIX 3aHSATHH, aKTUBHAS U (38-50 6amoB);
TBOpUYecKass  pabora Ha  NPAKTUYECKHX
3aHATHUSIX.
ba3oBewrit - TBEpAbIC M AJOCTATOYHO IIOJIHBIC 3HAHUA TECTOBLIC 3aJaHUA
(50 -74 6amma) — MPOTPaMMHOT0 MaTepHaa; (20-29 6amnoB);
«XOPOIIIOY» - TpaBWIbHOEC TMOHWMAHHUE CYIIHOCTH W pedepar
B3aMMOCBSI3A PAacCMaTPUBAEMBIX IPOIECCOB H (5-6 6am0B);
SIBJICHUIA; BOIIPOCHI K 3K3aMEHY
- MOCJIeI0BATENbHEIC, MPaBUJIbHBIC, (25-39 6amn);
KOHKPETHBIC  OTBETHl HA  MOCTAaBJICHHBIC
BOMPOCHI ~ MPU  CBOOOJHOM  YCTpPaHCHUH
3aMe4aHUH 110 OTACIIBbHBIM BOIIPOCAaM;
- MOCEIICHUE yUeOHBIX 3aHATHH, aKTUBHAS U
TBOpUeCKass  paboTta Ha  MPAKTHYECKHUX
3aHSITHUSX;
HOpOFOBBIﬁ - TBEPAOC 3HAHUEC U IMOHMMAHUC OCHOBHBIX TECTOBBIC 3alaHUA

(35 - 49 6amnos) —
«YIOBIICTBOPUTEIILHOY

BOIIPOCOB IIPOTPaMMBI;
- MpaBWJIbHBIE W KOHKpPETHBIE, 06€3 rpyObIX
OomMOOK OTBETHl Ha TOCTABIICHHBIE BOIMPOCHI

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

BOITPOCAX IK3aMEHATOPA;

- moceleHne y4eOHbIX 3aHATHH, padoTa Ha
HUX, BBITIOJTHCHHE BCEX hopm
MIPOMEKYTOYHOTO KOHTPOJIS C TIOJIOKUTETBHOM
OIICHKOM.

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

Huszkuii
(momoporoBeIit)
(xoMmeTeHIHsI HE
chopmupoBaHa)
(menee 35 6amioB) —
«HEYJIOBJIETBOPUTEIHH
o»

- HEMIPABWILHBINA OTBET XOTs ObI HA OJIUH U3
OCHOBHBIX BOIMPOCOB, TpyOble OIIMOKH B
OTBETE, HEMOHMMAHHUE CYIIHOCTU H3JIaraeMbIX
BOIIPOCOB;

- HEYBEPCHHBIE W HETOYHBIC OTBETHI Ha
JTIOTIOTHUTETHHBIC BOIIPOCHI;

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

TECTOBBIC 3a[aHUSI
(0-13 6amoB);
pedepar (0-2 6amna);
BOIPOCHI K JK3aMEHY
(0-20 6annoB);
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7. YueOHO-MeTOAMYEeCKOe U HH(POPMAIMOHHOE O0ecTeyeHue QU CHUIINHBI

(MoayJin)
7.1.0cHoBHAasi yueOHas1 JuTEpaTypa
Xumus: yueOnuk misa OakanaBpoB/A.M. Tomy6es, FO.A. Jle6enen, I'.H. danees, B.H.
[MamoBair; mox pen. I'.H. daneera.- M.: FOpaiit, 2017.-427¢.- 6akanaBp 6a30BbIi Kypc
https://www.biblio-online.ru/book/AEEECDC5-270E-4DBA-AB95-E23595FCAC39

7.2.J]lonmoJiHMTE/IbHAA Y4eOHas1 JInTepaTrypa

Heopranmueckas xumus B 24. Yacte 1. TeopeTrueckue OCHOBBI 5-U31., ep. U A0M. YICOHHK
s akanemudeckorobakanaBpuara. /KuaszeB [[.A., Cmapeirun C.H.- [DnexTtpoHHBINH pecypc].-
M.: FOpaiir, 2017.-253c.

https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357

Heoprannueckas xumus B 24. YacTp2. XUMHS 3JEMEHTOB 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. Opranudeckass XumMusi: y4eOHHUK

s akajgemudeckoro 6akanaBpuara/ .M. I'panbepr; H.JI. Ham. [[octyn He orpanuueH] —
8-u3n.- M.: FOpaiit, 2017. — 60c.- (bakaiaBp — akaieMU9IECKHUI KypC).

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

7.3 MeToanyecKue YKa3aHusi M0 OCBOEHUIO TUCHMILIHHbI

1. Cumbupckux E.C., [TanduroB B.®., Ky3nenosa P.B., Tapacosa C.B., lllenkoBuukoBa H.B.
Mertoanueckoe pyKOBOJCTBO K JJAOOPATOPHBIM 3aHSATHUSAM 110 XUMUU ISl CTYJIEHTOB WHXKEHEPHO-
TEXHUUYECKUX (HEXMMHUYECKUX) CHEIHAIbHOCTEeH BYy30B. - Muuypunck: U3n-so Muul'AY, 2015.
—84c.

2. Cumbupckux E.C., ITanputoB B.®., Ky3nenosa P.B., Tapacosa C.B., lllenkoBuukosa H.B.
Mertoanueckue yka3aHusl MO BBITTOJHEHUIO CAMOCTOATEIbHON PaObOThI MO TUCIUILIUHE «XUMUS
JUTSL THKEHEPHBIX celMalbHOCTENH. — MudypuHck: u3a-so Muul’AY: 2015, 23c.

7.4 UudopmanmonHbie M HHU(POBbIE TEXHOJIOIMH (IIPOrpaMMHOe
o0ecneueHune, COBpeMeHHbIe podeccuoHabHbIE 0a3bl JAHHBIX U

HH(POPMALIMOHHBIE CTIPABOYHBIE CUCTEMbI)

VYyebHast aucHMIUIMHA (MOAYJB) TpelycMaTpUBaeT OCBOEHHE WH(POPMALMOHHBIX U
U (pPOBBIX TEXHOJIOTUH. Peanu3anus uppoBbIX TEXHOJIOTHI B 00pa30BaTeIbHOM MPOCTPAHCTBE
ABISIETCA OJHOW W3 BaXHEHIIMX Lened oOpa3oBaHMs, Jarolledl BO3MOXKHOCTb DPa3BUBATh
KOHKYPEHTOCIIOCOOHBIE KadyecTBa OO0yYaromMXcs Kak OYyIyHIIMX BBICOKOKBaTH(PHUIIMPOBAHHBIX
CIEIUAJINCTOB.

[{u¢poBble TEXHOIOTUH MPETyCMAaTPUBAIOT Pa3BUTHE HABBHIKOB 3(P(EKTUBHOTO pPELICHUS
3aJa4  Npo¢EeCCHOHATIBHOIO, COIMAIBHOIO, JMYHOCTHOTO XapakTepa C HCIOJIb30BaHHEM
pa3IMYHbIX BHJIOB KOMMYHUKAIIMOHHBIX TeXHonorui. OcBoeHHEe IUPPOBBIX TEXHOJOTHI B
paMKax JIaHHOW JUCHMIUIMHBI (MOJIYJsl) OPHEHTUPOBAHO HAa CIOCOOHOCTH 0e€30MacHo H
HaJJexamuM o0pa3oM TMoJydaTh JOCTYI, YIpaBisATh, HHTErPUPOBATh, OOMEHUBATHCH,
OLICHUBaThb W CO3JaBaThb HH(POPMAIMIO C TOMOUIbI0 HHU(POBBIX YCTPOMCTB U CETEBBIX
texHojoruil. dopmupoBanre NUPPOBOM KOMIETEHTHOCTH MpEAINoiaraeT padoTy C JaHHBIMH,
BJIa/ICHNE NHCTPYMEHTAMH U1 KOMMYHHMKAIUH.

7.4.1 J1eKTPOHHO-0MOJINOTEYHbIE CUCTEMBI M 0a3bI JAHHBIX
1. OO0 «3BC JIAHb» (https://e.lanbook.com/) (moroBop Ha oOKa3zaHHE YCIYr OT
01.09.2025 Ne 6/u (CeTteBast 2eKTpOHHAsI OMOIMOTEKA).
2. baza gaHHBIX 31eKTpOHHBIX HHPOopManuoHHbIX pecypcoB ®I'BHY IHTHCXB (morosop
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https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357
https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D
https://www.biblio-online.ru/book/CEEB4FD1-3B56-4B94-8EC9-D41C36422030
https://e.lanbook.com/

no o0ecreueHHnIo JO0CTyNna K 3JIeKTPOHHBIM HHpopMannoHHbBIM pecypcam OI'BHY ITHCXb
yepe3 TepmuHan yaanenroro poctymna (TY ] ®T'BHY ITHCXB) ot 01.12.2025 Ne 04-Y'T/2025).

3. 000 «dnexrporHoe u3natTenbcTso FOPAWTY (https://urait.ru/) (oroBop Ha okasaHue
YCIYT 1O TPEIOCTaBICHUIO JocTyna K oOpasoBarenbHol miatrgopme OOO «DneKTpoHHOE
uszarenbero IOPAWT» ot 01.09.2025 Ne 7326).

4. DuexTpoHHO-OMOMMoTeuHass cucrema «Bepmamckmit»  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE UCTIONB30BaHUE Mpou3BeaeHu OT 26.03.2020 Ne 14/20/25).

5. basa gaHHbix HOb «HauuoHanbHas anekTpoHHas bubnmoTteka»
(https://rusneb.ru/) (qorosop o nogkntoyeHun kK HOb 1 npegoctaBneHnn gocrtyna K
obbektam H3OB6 o1 02.09.2024 Ne 101/H3BE/4712-n).

6. JloroBop O COTpyIHHYECTBE IO OKAa3aHHUIO OMOIMOTEYHO-UH(DOPMANMOHHBIX H
COLIMOKYJIbTYPHBIX YCIYT MOJb30BaTeNIIM YHUBEPCUTETa U3 4YKCIA WHBAJIUAOB IO 3PEHHIO,
CITA0OBUISIINX, WHBATHIOB IPYTHX KATETOpUW C OTPaHMYEHHBIM JIOCTYIIOM K WH(pOpMAIIUH,
JUI, MMEIONIUX TPYAHOCTH ¢ ureHueM IutockonedatHoro Tekcra TOI'BYK «TambGoBckas
obnactHas yHuBepcaiibHas HayuHas OumOmmoteka uMm. A.C. Ilymknna» @unuan «CrennaibHas
oubmuoreka s cienbix uMm. H.A. Octposckoro» (https://www.tambovlib.ru) (morosop o
corpyaauuectse ot 10.10.2024 Ne 0001).

7.4.2. UndopManmoHHbIe CIPABOYHbIE CHCTEMbI
1. CnpaBounast npaBoBast cucrema Koncynprantllinroc (IoroBop mocTaBky, aJanTaldd U
conpoBoxkAeHHs 9k3eMIUIsIpoB cucteM Koncynsrantllimtoc ot 24.02.2026 Ne 12760 /13900/3C).
2. DnexTpoHHbIM nepuognueckuil cnpaBouHuk «Cucrema I'APAHT» (moroBop Ha

YCIIYTH 10 conpoBoskaeHu0 oT 11.02.2026 Ne 194-01/2026).

7.4.3. CoBpeMeHHbIe Ipo(eccuoHalbHbIe 0a3bI JaHHBIX

1. ba3za nmaHHBIX HOPMATHUBHO-TIPABOBBIX AaKTOB HH(OPMAIIMOHHO-00pa30BaTeIbHON
nporpammel «Pocmeron» (morosop ot 06.11.2025 Ne 505/2025)

2. baza nmannbix Hayunoit snektponnoit 6ubnmorexku eLIBRARY.RU — poccuiickuit
WH(OPMAIIMOHHO-aHAIMTUYECKUI TOpTall B OONAcTH HAyKH, TEXHOJIOTUH, MEIUIMHBI U
obpasoBanus - https://elibrary.ru/

3. TTopran oTKpeITHIX HaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtxkpoiTeie naHHble @DenepanbHON  CIyXKObl TOCYIapCTBEHHOW CTATUCTUKU -
https://rosstat.gov.ru/opendata

7.4.4. JIMLIeH3MOHHOE U CBOOOIHO PACIIPOCTPAaHsieMOe MPOrpaMMHOe
o0ecrneyeHune, B TOM YHUCJIe 0T€4eCTBEHHOT 0 MPOU3BOICTBA

HaumenoBanue Pazpabotun JoctynHoc Ccpuika Ha PexBu3uThI
k 1O Thb Enunsliii peectp MOATBEPKIAIOIIETO
(npaBoobnanate | (JUIIEH3MOHHOE, POCCHICKHX JIOKyMeHTa (Tipu
JIB) cBO0OTHO nporpamm s OBM HAJIN9IHN)
pacnpoctpansiem | u B/l (mpu Hammann)
oe)
Microsoft Microsoft JInnensuon - JInnensus
Windows, Corporation HOE otr 04.06.2015 Ne
Office 65291651 cpox
Professional JeHCcTBUA: OECCPOUHO
AHTHBUPYCHOE AO JIuiieH31OH https://reestr.digi Cy0IUIeH3HOHH
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[IPOrPaMMHOE «JIaGopaTopus HOE tal.gov.ru/reestr/3665 | brit norosop ¢ OO0
obecrieueHue Kacmepckoro 74/?sphrase_id=4151 «Codrekc» oT
Kaspersky Endpoint (Poccus) 65 17.12.2025 Ne 6/u,
Security ans OuzHeca CPOK AEUCTBUSL: C
18.12.2025 mo
17.12.2026
MoitOduc 000 JIvueH3noxn https://reestr.digi Konrpakr ¢
CraHgapTHBIH - «HoBgie HOe tal.gov.ru/reestr/3016 000 «Pyb6uxon»
OducHbIit makeT WSEEISE 31/?sphrase_id=2698 ot 24.04.2019
JUTS paboTHI C TEXHOJIOTHH 444 Ne
JOKYMEHTaMHU (Poccwst) 03641000008190000
1 TI0YTOH 12
(myoffice.ru) CPOK JICHCTBHSI:
OGeccpoyHO
OducHbIit TakeT AO «P7» JIunieH3uoH https://reestr.digi KontpakT ¢
«PT7-Oducy HOE tal.gov.ru/reestr/3066 000 «Codrerc»
(neckromnHas 68/?sphrase_id=4435 ot 24.10.2023
BepcHUs) 041 Ne
03641000008230000
07
CPOK JIEHCTBUSL:
O6eccpoyHO
OnepairoHHas 000 JInuensuon https://reestr.digi Konrpakr ¢
cucremMa «AJbT "BazanbTt HOE tal.gov.ru/reestr/3032 000 «Codrerc»
OGpaszoBanue» cB00OIHOE 62/?sphrase_id=4435 ot 24.10.2023
MIPOrpaMMHOE 015 Ne
obecreuerue" 03641000008230000
07
CPOK JeiCTBUSA:
OeccpoyHO
IMporpammHuas AO JInuen3uon https://reestr.digi JIneH3MOHHBII
cucTeMa Ui «AHTHIUIATHAT HOE tal.gov.ru/reestr/3033 Jorosop ¢ AO
00OHapyKeHUsI (Poccust) 50/?sphrase_id=2698 «AHTHILIATAAT OT
TEKCTOBBIX 186 16.05.2025 Ne 10567,
3aMMCTBOBaHMI B CpOK JEHCTBUSA: C
yueOHBIX ¥ HAYYHBIX 16.06.2025 mo
pabotax 15.06.2026
«AnTtumnaruar BY3»
(https://docs.antiplagia
us.ru)
Acrobat Reader Adobe CBoOonHO - -
- IPOCMOTP Systems pacrpocTpaHsieMm
nokyMeHToB PDF, oe
Djvu
Foxit Reader Foxit CeoboxHO - -
- IPOCMOTP Corporation pacrpocTpassieM
nokymeHToB PDF, oe
Djvu

7.4.5. Pecypcbl HHPpOPMAITMOHHO-TEJIEKOMMYHMKAIIMOHHOM CeTH

«HTEepHET»
1. CDTOwiki: 6a3a 3nanuit mo nuudporoii Tpancdopmanuu https://cdto.wiki/
2. Odunumansueiii caiitt MUC Poccuu - http://www.mchs.gov.ru/
3. Oxpana Tpyna - http://ohrana-bgd.ru/
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7.4.6. llmppoBble HHCTPYMEHTHI, IPUMEHsIEMbIe B 00Pa30BaTEeJILHOM

npoiuecce
1. LMS-nnardopma Moodle
2. BupryanbHas nocka Mupo: miro.com
3. Buptyansnas nocka SBoard https://sboard.online
4. Oo0naunbie cepBuchl: Suaekc./Iuck, Odmako Mail.ru
5. Cepsucsl onpocoB: Anaexc ®opmer, MyQuiz
6. Cepsucsl Buaeocs3u: Suaekc tenemoct, Webinar.ru
7. CepBUC COBMECTHOM pabOThI Haa mpoekTamMu s HeOompmux Tpynn  Trello
http://www.trello.com
7.4.7. HudpoBble TEXHOJIOTUHU, IPUMeHsIEMble TIPH U3yYeHHHU
JTHCIUILINHBI
[Mudposbie Bunpl yueOHOM dopMupyemble NJAK
TEXHOJIOTHH paboThl, BHIMOIHIEMBIE C KOMIIETEHIINH
pUMEHEHHEM ITU(POBOI
TEXHOJIOTHH
O6naunbie Jlexumn OIIK-1. Cniocoben N-lonk-1
TEXHOJIOTUU [TpakTuueckue peliaTh TUIOBBIE Hcnonb3yer
3aHATHS 3a/1a4n OCHOBHBIC 3aKOHBI
npo(hecCUOHATBbHON | €CTECTBEHHOHAYYHBIX
JeSITeTbHOCTH Ha JUCITUTUTAH JJTST
OCHOBE 3HaHUH peleHus
OCHOBHBIX 3aKOHOB | CTaHJApPTHBIX 3aJ1a4
MaTeMaTUYeCKUX U | B COOTBETCTBUU C
€CTECTBCHHBIX HAyK | HAIPABICHHOCTHIO
C IPUMEHEHUEM npodeccuoHanbHOM
nH()OPMAITHOHHO- JeSITeTbHOCTH
KOMMYHHKAITMOHHBIX
TEXHOJIOTHI1
Bonpimme Jlexun OIIK-1. Cnocoben WUJI-1lomnk-1
JIaHHBIE IIpakTrnueckue pelIaTb TUIIOBbIE Hcnonssyer
3aHATUS 3a/1a4u OCHOBHBIE 3aKOHBI
po¢eCCUOHANBHONW | €CTEeCTBEHHOHAYYHBIX
NEeSTeIbHOCTH Ha JTUCIUTUIAH JJIs1
OCHOBE 3HaHUU peleHus
OCHOBHBIX 3aKOHOB | CTaHJAapTHBIX 3a/1a4
MaTEeMaTHYECKUX U | B COOTBETCTBUU C
€CTECTBEHHBIX HayK | HAIPaBIEHHOCTHIO
C IPUMEHEHUEM npodeccroHaNbHOMI
nH(OPMALIMOHHO- e TeIbHOCTH
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI
Texuomnorn Jlexnu OIIK-1. Cnocoben WNJI-1onk-1
u [TpakTudeckue peuiaTh TUMOBBIC Hcnonb3yer
0ecrpoBOTHOW | 3aHATHS 3aaun OCHOBHBIC 3aKOHBI
CBSI3U CamocTosTenbHas npodeccnoHabHON | €CTECTBEHHOHAYYHBIX
pabora JIeSITENIbHOCTH Ha JTUCIUIUIAH JJIs
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OCHOBE 3HaHUI peleHus

OCHOBHbBIX 3aKOHOB CTaHAAPTHBIX 3aJdav
MaTeMaTUYeCKUX U | B COOTBETCTBUU C
CCTCCTBCHHBIX HAYK HAIpaBJICHHOCTBIO

C IPUMEHEHUEM npodecCuoHaTbHON
MH(OPMAITMOHHO- JIeATEeIILHOCTH
KOMMYHUKAIIMOHHBIX

TEXHOJOTHI

8. MaTepuaibHO-TeXHHYECKOe o0ecnevyeHne TUCHUIINHBI (MOIYJIsl)

Jis  mpoBeneHus — 3aHATHM — uMeeTca — cieayiouiee  oOopynoBaHue:  Kamrosu
ropu3oHTaibHble Ha Tpu okHA (uHB. Ne 2101065486), MutepaktuBHas nocka (UHB. Ne
2101040205), Cucremubiii xomiutekt: mporeccop Intel Original LGA 1150, BeHTHIATOD
Deepcool THETA 21, marepunckaa miata ASUS H81M-K[1S-1150 iH, namsats DDR3 4 Gd,
xectkuit auck 500 Gb, xopnyc MAXcase H4403, 6ok nurtanust Aerocool 350W ( unB. No
21013400740), IIpoexkrop Viewsonic PJD6243 DLP 3200 lumens XGA 3000:1 HDMI 3D,
Habopsl 1eMOHCTpaIlMOHHOTO O00OPYIOBaHMS U y4eOHO-HAMSIIHBIX mocobuil. PH-metp (uHB.
1101044686);Tepmoctat c oxnaaurenem JIH-4 (uuB. Ne1101044760); @OTOANEKTPOKOIOPUMETP
(uaB. Ne1101044671); Uentpudyra madopatopHas (uHB. Nel101044720); Illkad BwITSNKHON
(uHB. Nel1101061403), bans BOJISIHAS nabopaTopHas (uHB.
Nel1101044756),Dotoanekrpokonopumerp  (mHB.  Ne  1101044666), PH-merp  (uHB.
Ne1101044689),. 1llkad BeiTspKHON (MHB. Nel1101061403), KommnbsioTep B cocTaBe: MpoIeccop
Intel 775 Core Duio E440, monutop 19" Acer (uaB. Ne 2101045116, 2101045113).

KommsroTepHas TexHHMKa TOJKIOYeHa K cetn «MHTepHeT» M obecriedeHa JOCTYIIOM B
OUNOC ynusepcurera.

PaGouas mporpamMMa AMCHMITTUHBI «XUMHS» COCTaBJIeHA B COOTBETCTBUU C TPEOOBAHUSIMU
®I'OC BO mo nanpasnenuto moarotoBku 35.03.06 ArpoumxkeHepus (ypoBeHb OakaaBpuaTa),
yrBepxkaeH 23.08.2017 Ne 813.

ABTOD(BI)
cTapiuuii npenojasarenb kadeapsl 6nongornn u xumuu lenkoBaukosa H.B.

cTapiuii nmpenojasareib kadeapsl Ouonoruu u xumun  Tapacosa C.B.

Penenzent(s1): C.B. Co0BbEB, TOKTOp CENBbCKOXO3SMCTBEHHBIX HAYK, TOLEHT Kadeapsl
TPAHCIIOPTHO-TEXHOJOTUYECKUX MALIMH U OCHOB KOHCTPYHUPOBaHUs

[Tporpamma paccMoTpeHa Ha 3aceaHuH Kadeapsl OMOIOTUU MU XMMHUH, TPOTOKOA Ne 9 ot
15 ampenst 2019 .
[Tporpamma paccMoTpeHa Ha 3acelaHUM y4eOHO-METOAMUYECKOW KOMHUCCHU MH)KEHEPHOTO
uHctutyra ®I'BOY BO Muuypunckuii ['AY, npotokon Ne 9 ot 22 ampenst 2019r.
[Iporpamma yTBepKA€Ha Ha 3acelaHUM Y4eOHO-METOJUYECKOTr0 COBETa YHHBEpPCUTETA
npotokoi Ne 8 ot 25 ampernst 2019r.
[Tporpamma nepepaboTaHa U JONOJIHEHA B coOTBETCTBUHU ¢ TpeboBanusimu OI'OC BO.
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[Iporpamma paccMOTpeHa Ha 3acefaHuu Kadeapsl OMOIIOTUU U XUMUH, MTPOTOKOA Ne 7 oT
10 maprta 2020 1.
[TporpammMa paccMOTpeHa Ha 3acelaHUM Y4eOHO-METOAMYECKOW KOMHCCHUU MH)KEHEPHOTO
nactutyra ®I'bOY BO Muuypunckuii 'AY, nporokon Ne 9 ot 13 anpesnst 2020r.
[Iporpamma yTBep)KA€HAa Ha 3acelaHUM y4eOHO-METOJUYECKOTO COBETAa YHHBEPCUTETA
npoTokoia Ne 8 ot 23 anpens 2020 r.
[Tporpamma nepepaboTaHa v JOTOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu O@I'OC BO.
[Iporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbl OMOIIOTUH U XUMUH, POTOKOI Ne 8 ot
15 mapta 2021r.
[IporpamMmma paccMOTpeHa Ha 3acelaHuU y4eOHO-METOINYECKOW KOMHCCHUU HWHKEHEPHOTO
uHcturyra ®I'BOY BO Muuypunckuii ['AY, nporokon Ne 9 ot 5 anpenst 2021r.
[IporpamMma yTBep:kIeHa Ha 3acelaHud Y4eOHO-METOJUYECKOr0 COBETa YHHUBEpPCUTETa
npotokous Ne 8 ot 22 anpens 2021 r.
[Iporpamma nepepaboTaHa U JA0MOIHEHA B COOTBEeTCTBHH ¢ TpeboBanusimu OI'OC BO.
[Tporpamma paccmoTpeHa Ha 3acenaHuu kadenper ouonoruu U xumud. [Iporokon Ne 10
ot 28 mas 2021 r.
[Tporpamma paccMoTpeHa Ha 3acelaHUH YIeOHO-METOANYECKONH KOMUCCUN HHKEHEPHOTO
uncturyra ®I'bOY BO Muuypunckuit I'AY, nporokosn Ne 11 ot 15 urons 2021r.
[IporpaMMa yTBepk[eHa Ha 3acelaHUU Yy4eOHO-METOJIMYECKOT0 COBETA YHUBEPCHUTETA
npotokoda Ne 12 ot 30 urons 2021 r.
[Iporpamma nepepadboTana u A0MOIHEHA B cOOTBeTCTBHH ¢ Tpeboanusimu GI'OC BO.
[IporpamMma paccMoTpeHa Ha 3acefganuu kadeapsl Ouonoruu u xumun. [Iporokon Ne 8 ot
4 ampens 2022 r.
[IporpaMma paccMOTpeHa Ha 3acelaHuu y4eOHO-METOUYECKOW KOMUCCUU NHKEHEPHOTO
uncturyra ®I'BOY BO Muuypunckuii ['AY, nporokon Ne 7 ot 14 ampens 2022 r.
[IporpamMmMa yTBepik[eHa Ha 3acellaHuU Y4eOHO-METOJIUYECKOTO0 COBETa YHHUBEPCHUTETa
npotokos Ne 8 ot 21 anpens 2022 r
ITporpamma nepepaboTaHa 1 A0MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu ®I'OC BO.
[Iporpamma paccmoTpeHa Ha 3aceqanuu Kadeapsl ouonorun U xumun. [Ipotoxon Ne 11
ot 5 urons 2023 r.
[IporpamMma paccMoTpeHa Ha 3ace/laHuu y4eOHO-METONYECKOW KOMUCCUU HHKEHEPHOTO
uHctutyra ®I'BOY BO Muuypunckuii ['AY, nporokon Ne 10 ot 19 utons 2023 .
[IporpamMmMa yTBepk[eHa Ha 3acelaHuU Y4eOHO-METOJMYECKOTO0 COBETa YHHUBEPCHUTETA
npotokoi Ne 10 ot 22 utons 2023 r
[Tporpamma nepepaboTana U A0MOIHEHA B cOOTBeTCTBHH ¢ Tpeboanusimu GI'OC BO.
ITporpamma paccMoTpeHa Ha 3acejaHuu Kadeapsl Ouonoruu u xumuu. [Iporokon Ne 9 ot
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 .
[Iporpamma yTBepxk/ieHa Ha 3acellaHUM y4eOHO-METOAMYECKOIO COBETa YHHBEpPCUTETA
npotokoi Ne 18 ot 28 mas 2024 ¢
ITporpamma nepepaboTtaHa 1 A0HOJIHEHA B cooTBeTcTBUHU ¢ TpeboanusmMu OI'OC BO.
[IporpamMma paccMoTpeHa Ha 3acelaHuu Kadeapsl OMOJIOTUN U XUMUH, TPOTOKOI Ne 8 oT
2 anpens 2025r.
[IporpamMma paccMoTpeHa Ha 3ace/laHuu y4eOHO-METOINYECKOW KOMUCCUU HHKEHEPHOTO
uHctutyta ®I'6OY BO Muuypunckuit 'AY, nporokosn Ne 8 ot 14 anpens 2025r.
[IporpamMmMa yTBepk[eHa Ha 3acelaHuU Yy4eOHO-METOJIMYECKOTO0 COBETa YHHUBEPCHUTETA
npotokoi Ne 8 ot 23 anpens 2025 rona.
[Iporpamma nepepaboTaHa u A0MOTHEHA B cOOTBeTCTBHH ¢ Tpeboanusimu OI'OC BO.
IIporpamma paccMoTpeHa Ha 3acedaHuu Kadeapbl TEXHOJOTHYECKUX IPOLECCOB M
TexHocdepHoi 6e3omacHocTH, TpoTokoa Ne 8 ot 6 anpens 2026r.
[Tporpamma paccMOTpeHa Ha 3acelaHUuM Y4eOHO-METOAMYECKONH KOMHCCUU MHKEHEPHOTO
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uHcturyra ®I'BOY BO Muuypunckuii ['AY, nporokosn Ne 8 ot 13 ampens 2026r.
[Tporpamma yTBepkaeHa Ha 3acelaHUM Y4eOHO-METOIMYECKOTO COBETa YHHBEPCHUTETA
npotokoi Ne 7 ot 22 anpenst 2026 rona.

OpuruHan JOKyMeHTa XpaHUTCs Ha Kadeape ONOIOTHN U XUMUH.
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