OHIeIbCCKUM TEXHOMOTHUECKUH MHCTUTYT ((riinan)
(benepanbHOro rocy1apcTBEHHOT0 OI0/PKETHOTO 00pa30BaTEIbHOIO
YUPEKACHUS BBICIIETO 00pa30BaHUs
«CapaToBCKU rOCy1apCTBEHHBIN TEXHUYECKUI yHUBepcUuTeT uMenu [arapuna FO.A.»

Kadenpa «EcTecTBeHHBIE U MaTeMaTUYECKUE HAYKH

PABOYAS ITPOI'PAMMA
10 JUCLIUIIIINHE

«b.1.1.9 O0mas xumusy

HaIpaBJICHUS TTOATOTOBKU
18.03.01 «XumMuyeckas TEXHOJIOTHIY

[Tpoduns 4: «TexHomorusa XMMHUYECKUX U HEPTETa30BbIX TPOU3BOJICTBY

®opMbl 00yUCHHS: OYHAS; 3a09HAs
OO0beM OUCLUIIIAHBL:
B 3a4YETHBIX €IUHHULAX: 3 3.€.
B akajgemMuyeckux yacax: 108 axk.u.

Durensc 2024



Pabouas nporpamMma no aucuuruinae «O0mas XuMHus» HarpaBiIeHUs MOATOTOBKU
18.03.01 «Xumuueckass TexHOiOTUs», Npoduib 4: « TexHOIOTHsI XUMHYECKUX U
He(Tera3oBbIX MPOU3BOJCTB», COCTaBJIE€HA B COOTBETCTBUM C TpPEOOBaHUSIMU
®denepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEbHOIO CTAHAApPTa  BBICHIETO
oOpazoBanus 18.03.01 «Xumuueckasi TEXHOJIOTHS», YTBEPXKICHHBIM MPUKA30M
Muno6puayku Poccun ot 07.08.2020 Ne 922.

Pabouas mporpamma:

00Cy:KIeHa U PEKOMEHI0BAHA K YTBEPKACHUIO PEIICHUEM Ka(eaphl
«ECcTecTBeHHbIE ¥ MaTeMaTHUecKue HayKu» 0T «07» mions 2024 ., npotokon Ne 20.

Sapeyrommit kKadenpoit & 77&:/ ~ Kummna E.B./

TOJIITUCH ®.11.0.

onodpena Ha 3acenanun YMKH ot «14» urons 2024 ., mpoTokoi Neb.

[Mpencenatens YMKH ASbw  / JTepruna H.JL/

TOITHCH ®.1.0.




1. lean 1 32724y TUCHHUILIHHBI

Ienr npemogaBaHusi AMCUMILVIMHBI: llens mpenomaBaHus JUCUUIUIMHBI
«O06mast XUMHUsA»: IPUOOPETEHNE CTYIEHTaMU 3HAHWN U HABBIKOB B 00JACTHU XU-
MUYECKHUX HAYK, O3BOJISIOIINX IIPUMEHATh UX IIPU OCBOCHUM JPYTUX JUCLUILINH
00pa30BaTEIpHOrO IMKJIA U MOCIENYIOIIEeH MPO(PecCUOHAIBHON 1€ATEIbHOCTH.

3agauM M3y4YeHUs] JMCUMINVIMHBI 3aKII0YAIOTCS B PAa3BUTHUU CIIECIYHOLIUX
3HAHUUW, YMEHUW U HABBIKOB JINYHOCTHU:
— O3HAKOMUTH CTYAEHTOB C OCHOBHBIMHU MOHATHSIMH, 3aKOHAMU U METOJIAMH XH-
MUU KaK HayKH, COCTaBIISIONIeH (PyHIaMEHT BCel CUCTEMbI XUMUYECKUX 3HAHMIA;
- cnocoOCTBOBaTh (POPMUPOBAHUIO Y CTY/IEHTA 0OOOIIEHHBIX PUEMOB HCCIEI0-
BaTEJIbCKOW JIE€ATEIbHOCTH (MIOCTAaHOBKA 3aJa4M, TEOPETHUYECKOE OOOCHOBaHUE U
HKCIIEpUMEHTAJIbHAS IPOBEPKA €€ PEUICHUS ), HAYYHOT'O B3IJIsa HA MHUP B LIEJIOM;
- JIOBECTH JI0 CO3HAHUS CTYAECHTOB TOT (paKT, UTO XUMHs sBIsAeTCs (yHIaMEH-
TaJbHOW HAyKOW M MOIIHBIM MHCTPYMEHTOM HCCJEIOBAHMS U ITO3HAHUS IPOLEC-
COB, POUCXOAIINX B OKPY>KAIOIIEM HAC MUPE U BHYTPH HAC;
- Pa3BUTh Yy CTYAEHTOB NMPO(ECCHOHAIBHOE XUMUYECKOE MBIIIEHUE, YTOObI OY-
Oyl 6akanaBp CMOT IEPEHOCUTh OOIIME METObl HAYYHON paboThl B paboTy 1O
CIELUATBHOCTH;
- 00ecrneunTh BO3MOKHOCTh OBJIAJICHUS] CTYJIEHTAMH COBOKYITHOCTBIO XUMUYECKUX
3HAaHUW U YMEHHM, COOTBETCTBYIOIINX YPOBHIO OakajiaBpa Mo COOTBETCTBYIOIIEMY
npoQuIIIo.

2. Mecro apucuuniaunnsl B crpykrype OIIOII BO
Huctmmnmaa «O0mass XuMus» OTHOCUTCS K 00s3aTtenbHOM dactu bioka 1
«Aucuunmuuel (MOZYIIN)».

3. TpeOoBaHuA K pe3yJibTaTaM O0CBOEHHS JUCHUIINHbBI

N3ydenne IUCHUIUIMHBI HampaBiIeHO Ha (QOPMHUpPOBAHHUE CIEAYIOIICH
KOMIICTCHITNH

OIIK-1 - cmocoOeH u3yuyaTh, aHATU3HPOBATH, WCIIOIH30BATH MEXAHU3MBI
XUMHUYCCKUX PEAKIHUHA, MPOUCXOMAIIMX B TEXHOJOTHYECKUX TMpolieccax U
OKPYXAaIOIIeM MHUPE, OCHOBHIBAACH HA 3HAHUSAX O CTPOCHWHU BEIIECTBA, MPHUPOC
XUMHUYECKON CBS3M M CBOWCTBAX PA3JIMYHBIX KJIACCOB XHMHYECKHX DJICMEHTOB,
COCIMHCHUM, BEIIECTB U MaTEPUAJIOB.



[lepeuenp mIaHUpPyEeMBIX pe3yabTaTOB OOyYEHHUS MO JIUCIUILIMHE,
COOTHCCCHHBIX C IINIAaHUPYCMBIMH pPE3yJIbTaTaMHU OCBOCHUA O6paBOBaTeHLHOﬁ
IPOTrpaMMBbl

Kon n Kox n HanMeHOBaHWE HHIMKATOPA HaumeHoBaHme nokazarens

HAaUMEHOBaHUE JIOCTHIKEHUS KOMITETCHITUU OILICHUBAHHUS
KOMITCTCHIINH (cocTaBIsAOIIEH KOMIEHTEHITAHN ) (pe3ynpTaTa 00y4eHus 1o
(pe3ynbTar JTUCIUILTNHE)
OCBOCHWUSI)
OIIK-1. Cmo- | UJd-20mk-1 3Haer 3HaTh:

coO€H u3y4arh, aHa-
JIM3UPOBATh, UC-
M10JIL30BaTh MeXa-
HU3MBI XHMHUYECKIX
peaKIuii, MPOUCX0-
JISIIUX B TEXHOJIO-
THYECKUX Mpoleccax
Y OKPYKAIOIIEM MU-
pe, OCHOBBIBASICh HA
3HAHUSIX O CTPOEHUH
BEILIECTBA, IPUPOC
XUMHYECKOU CBSI3H U
CBOMCTBAax pasjiny-
HBIX KJIACCOB XUMHU-
YeCKHUX DJIEMEHTOB,
COCIUHCHMI, BE-
LIECTB U MaTepHua-
JIOB.

TEOPECTUUCCKHUE OCHOBBI 06]]16171
XUMHUHU U TIOHUMACT NPUHIHUIIBI
CTPOCHHA BCHICCTBA U IIPOTCKAHUS
XUMHYCCKUX ITPOLCCCOB.

- YYEHHE O CKOPOCTH XHUMHUYECKOTO
nporecca (XuMU4ecKasi KHHETHKA)
Y XUMHYECKOM PAaBHOBECUH;

- KJTaCCU()MKALUIO M YCIIOBHSA
IIPOTEKAaHUs PEaKUil B BOJHBIX
pacTBopax 0e€3 U3MEHEHUS U C
WU3MEHEHUEM CTETICHEW OKUCIICHHUS
AJIEMEHTOB

- OCHOBHBIE IOHATHUSA, 3aKOHBI U
MOJIETN XUMHUYECKUX CUCTEM,
PEAKIMOHHYIO CIIOCOOHOCTD
BELIECTB;

- CBOJMCTBA OCHOBHBIX BUJIOB
XUMHUYECKHX BEUIECTB U KJIACCOB
XMMUYECKUX OOBEKTOB.

- XUMHYECKHE CBOMCTBA JIEMEHTOB
pasnuyHbIX rpynn Ilepuoanueckon
CUCTEMBI U MX BaXXHEHIINX
COCIMHEHUH U CBOMCTBA
KOOPJMHAIIMOHHBIX COEIMHEHMI;

- YUEHHE O HaIIPaBJIICHUU
XUMHYECKOI0 IpoLecca
(XuMHUecKasi TEepMOAMHAMUKA);




4. O0beM IMCUUILTHHBI M BUABI y4e0HOI padoThI

ouHan hopma odyuenusn

aKaJ.4yacoB
. 110 CEMEeCTpaM
Bun yaeOHo# nesiTenbHOCTH
Bcero 1 cem.
1. AyauTopHble 3aHSATHUS, 4aCOB BCETO, B TOM 48 48
qHUCIIe: -
* 3aHSTH JIEKIIMOHHOT'O THUIIA, 16 16
* 3aQHSATUS CEMUHAPCKOTO TUIIA: - -
MPAKTUYECKHUE 3aHATHUS - -
a00paTOpHBIE 3aHITHUS 32 32
B TOM YHCJIE 3aHATHS B OpME MPAKTUIECKON —
MOJITOTOBKHU —
2. CamocrosTenbHas padoTa CTyI€HTOB, BCETO 60 60
— KypcoBas paboTa (IIpOeKT) — —
3.IIpomexyTodyHas aTTeCTAIM: dK3aMeH
9K3aMeH, 3auem C OYeHKOU, 3auem -
OO0beM TUCIUIUTMHBI B 3aYETHBIX €AMHHUIAX 3 3
O0BeM OUCLMIUIMHEI B aka. yacax 108 108
3a0unasn popma odyuenus
3aounas ¢opma o0y-
YCHHMSI 110 WHIUBUTY-
3aounas opma o0y- Y
aNbHBIM TIJIAHAM B
YeHus (aKaj. 4acoB)
YCKOPECHHBIC CPOKHU
Buj y4eOHOI 1eSATeNbHOCTH (axazt. yacos)
1o Bceero 1o
ceMecTpam cemecTpam
Bcero
1 cem.
1. AynuropHbie 3aHATHS, 16 16 - -
9JacoOB BCETO, B TOM YHUCJIC:
* 3aHATHS JIEKIIMOHHOT'O THUIIA, 8 8 - -
* 3aQHSATHS CEMUHAPCKOTO TUTIA: - - - -
MIPAKTUYECKHUE 3aHATHUS - - - -
J1a00paTOPHBIE 3aHITHUS 8 8 — —




B TOM 4YHCJIC 3aHATHS B (I)OpMC — —
HpaKTHHGCKOﬁ IIOATOTOBKH

2. CamocrosiTenbHas pabora 92 92 - -
CTYZICHTOB, BCETO

— KypcoBas pabora (IIpoeKT) - _ _ _

— KOHTpOJIbHas paboTa + + - -
3.1IpomexxyTouHas aTTecTanus: JK3aMEH - -
OK3AMEH, 3a4em ¢ OYEHKOLL, 3a4em

O0BeEM OUCLMILIMHEI B 3aUE€THBIX 3 3 - -
eINHULIAX

OObeM OJUCLMIUIMHEL B aKaj. Ya- 108 108 - -
cax

5. Copep:kanne AUCHUILIMHBI, CTPYKTYPHPOBaHHOE 10 TeMaM C
yKa3aHHeM KOJIHYeCTBA aKaJAeMHUYEeCKHUX YaCOB M BHI0B Y4eOHbIX 3aHATHI

5.1. ConepkaHue TUCUMILIIMHBI

Tema 1. Ocnognvie nonsamus u 3aKOHbL XUMULL.

OCHOBHbBIE TMOHATHS XUMHUHU: aTOM, MOJEKYJIa, XMUMHUYECKHN DJJIEMEHT. 3aKOH
COXpPaHEHHSI MACChl. 3aAKOH COXPAHEHUS 3HEPruu Y paBHEHHE DUHIITEHHA. 3aKOH
ABOTaJIpo U CIEACTBUS U3 HETO. JHEpeemuKa XumMuiyeckux peaxkyul

OcHOBHbIE MOHATHUS, 1-BIiI 3aKOH TEPMOAMHAMHUKHU. TepMOIUHAMHYECKHE
nporiecchl, 3akoH I'ecca. DuTpomms, cBoOomHas 3Heprus ['ubOca. 2-ii 3aKOH
TepMOauHaMUKU. HanpaBieHHOCTh CaMOMIPOU3BOJIBHBIX XUMUYECKUX MPOLIECCOB.
Xumuuecxas kunemurxa. CKOPOCTh XUMUYECKOU peakiuu. DakTopbl, BIUSIONINE
Ha CKOPOCTbh PEAKIIMU. 3aKOH ACHUCTBYIOIMMX Macc. KOHCTaHTa CKOPOCTH pEaKIINH.
[IpaBuno Baut-I'odpda. TemnepaTypubiii koappuuueHt. YpaBHeHne AppeHuyca.
OHeprusa axktuBaumu. Kamanuz u kamanuzamopwsi. Kartanuzatopsl. llenHbie
peakiuu. Xumuyeckoe paBHoBecue. Konctanta paBHoBecus. (CwmelnieHue
XMMHYECKOTO paBHOBecus, npuHuui Jle [latense.

Tema 2. OcHosuble npedcmasiieHus 0 cmpoeHuu amoma. IJIEMEHTApHbIC
YaCTHUIIbl, ATOMHOE€ SIpO, HW30TOIbI, IOHATHE »3JeMeHTa. KBaHTOBbIE YHCIIA,
PHEPrus W KOHQUTYpaAIlMU DJICEKTPOHHBIX opOutaneil.llpaBuna 3amonHeHUS
AJIEKTPOHHBIX opOutaneii: mnpuHiun I[laynmu, mpuHIIMD MUHUMyMa DJHEPTHUH,
npaBuio XyHza, npaBuiia KiiedkoBCcKoro. DIeKTpOHHO-CTPYKTYPHBIC (DOPMYIIBI.
Tepuoouuecxuii 3axon u nepuoouveckas cucmema um. J{.1U. Menoeneesa.
[lepuonnueckuit  3akoH ©W  nepuoamueckas cucrema Jl.M.Menneneena.
3aBUCUMOCTh CBOMCTB 2JIEMEHTOB OT MX IMOJIOKEHUS B IEPUOIUYECKON CHUCTEME.
CBoiicTBa aTOMOB: paJudyC, OJHEPTUs HMOHU3AIMH, CPOJCTBO K DJIIEKTPOHY,
AIEKTPOOTPULIATEIIHHOCTD.

[TepnoaUu4YHOCTh M3MEHEHUSI CBOWCTB aTOMOB. Xumuueckas C643b U CMpoeHue
monekyn. O0Opa3oBaHHE XUMHUUYECKOW CBs3W. Teopuss TrUOpUIM3AIMU aTOMHBIX
opOutanei. IloasgpHOCT, U MOJAPU3YEMOCTh CBSI3U. THUIBI XUMHYECKOW CBSI3H:
KOBaJICHTHAsl,  HMOHHAs,  METAJUIMYECKas, BOJAOpOJHAas.  XapaKTepUCTHUKHU




XMMHUYECKOM  CBSI3U: IJIMHA, SHCPIu-d, HalpaBJICHHOCTD, HaCbhIIMaCMOCTBh,
JUITIOJIBHBIC MOMCHTEI, 3(1)(1)6KTHBHBI€ 3apsaabl aTOMOB.

Tema 3. Pacmesopwl neanekmponumos. CriocoObl BEIPAXKEHUS] KOHIIEHTPALIUH
pactBopa. PactBopumocTs BemiecTB B Boje. Ocmoc. OCMOTHYECKOE 1aBJICHUE.
JaBnenue napa pactBopoB (1-b1it u 2-oif 3akoHbl Payns). Jucnepchvie cucmemol.
Konnouonvie pacmeoper. Kiaccudukanus IUCHEPCHBIX CHCTEM IO pa3Mepy
YaCTHUIl, IO arperaTHOMY COCTOSIHUIO. PU3MKO-XUMUYECKHUE SIBJICHUS HA TPAHULIE
paszena das. AncopOuusi. Pacmeoput NEKMPOIUMOS. Teopus
ANEKTPOIUTHYECKON Auccoumanuu. CTerneHb W KOHCTAHTA JMCCOLUMALWU, CHJIa
ANEKTPONUTOB. Kuciomnocms u wenounocms pacmeopos. VIoHHOe NpousBeneHne
BoJibl. Bogopoansiil mokasarens. bydepusie pacTBopsl. ['uapoaus comnei.
OxuciumenvHo-eoccmanogumenvrvle  peakyuu.  MeTOmbl  COCTaBIEHUA U
ypaBHuBaHus OBP.

Tema 4. OcHosHble noHamus 31eKMpOXUMUU. IICKTPOXUMUYECKAS
CUCTEMA, DJJEKTPOA. OJEKTPOABMXKYLIas CWIA. OJIEKTPOJHBIA MOTECHLIHAI.
Bonoponueiii anektpon, YpaHenue Hepucra. Psang HanpspkeHM MeETaJuIoB.
Memannei. Mertamnpl. ®dusnmdyeckue W XUMHYECKHE CBOWCTBA. S-METaJUIbI.
Xumnyeckue peaknuu. Puszndeckue M XUMHUYECKHE CBoMcTBa. IlepexonHsbie
MeTauibl. XUMUYECKUE PEAKIIUU.

Ipuxnaouas snekmpoxumus. XUMUYECKHE UICTOUHUKU ToKa. Knaccudukarms
XUWT: nepBryHbIE U BTOPUYHBIE. Y CTPOMCTBO U MPUHIIUI AEHCTBHS CBUHIIOBOTO
AKKyMYJIITOpa. DJIEKTPOJIN3 PACTBOPOB M PaCILIaBOB coiiel. 3akoHbl Dapases.
Koppozus memannos. 1lonsitue koppozun. CKOpoCTh KOppo3un. Buabsl koppo3umu.
Metonbl 3a1IUTHl OT KOPPO3HH.

5.2. Pa3nenbl, TeMbl JUCHUIIMHBI U BUIbI 3aAHATHH
ouHas popma odyuenus

Buet 3aHsTHIA, BKITIOUAs CAMOCTOSITENIEHYIO Kon
paboTy CTyIeHTOB (B akaj.4acax) WHIUKAaTOpa
Haumenosanue 3aHATUS 3aHATHS caMoc— TOCTYKEHUS
No /i pasnena, TeMbI JIEKIIMOHHOTO | CEMUHAPCKOTO | TOSITeNIbHAS | KOMIIETEHIIUU
TACIIATUIMHEI THIIA THIIA / U3 HUX paborta
B (hopme
MIPaKTUYECKOU
[IOITOTOBKHA
Cemectp 1
1. Tema 1. OcHOBHBIE 4 -/- 15
MOHATUS W 3aKOHBI NI-20mk-1
XUMHUH. DHEpPreTuka
XUMHUYECKHUX
peaKkuuu.
Xumudaeckas
knHeTnka. Kartamus
Y KaTaJln3aTOPhI.




Tema 2. OcHOBHBIE
NPEACTABICHUS O
CTPOCHHHM  aToMa.
Ilepuonnueckuii
3aKOH u
nepuonyecKas
cuctema um. JI.HW.
Memneneena.
XuMH4YecKasi CBS3b
u CTpPOCHUE
MOJICKYIIL.

15

NI-20mk-1

Tema 3. PactBOpbI
HERJIEKTPOJINTOB.
HucniepcHple  cu-

CTCMBI.
HBbIC

JIUTOB.
HOCTb U
"HocThb. OBP.

Kommoun-
pacTBOPBHI.
PacTtBOpHBI 351€KTpO-
Kucmor-

IIeJI0Y-

15

N-20omnk-1

IIOHATHUA
XHUMUU.

TPOXUMHUS.
3Usl.

Tema 4. OcHOBHBIE 4
3JIEKTPO-
Mertanbl.
IlpuknagHas snek-
Koppo-

15

W/I-20mk-1

Hroro

16

-

60

3a0unasn gpopma odyuenusn

Ne i/t

HaumenoBaunue
paszena, TeMbl
TACHUTLIUHEBI

Buel 3aHsTHI, BKITIOYAs CAMOCTOSITEBbHYIO
paboTy cTy/IeHTOB (B aKaJ.4acax)

3aHATHUA
JICKIOIMOHHOT'O
THIIA

3aounasn / UI1Y

3aHATHS
CEMHHApPCKOT0
THIIA / U3 HUX B
dbopme
MPAaKTUYECKON
IIOJATOTOBKHU
3aounas / UMY

camoc—
TOSITeNbHAS
paborta

3a04Hnas /
ury

Kon
WHJIUKAaTOpa
JOCTHKEHU S

KOMITETCHIINT

Tema 1. OcHOBHBIC
MOHATUS U 3aKOHBI
XUMUHU.
DHepreTuka
XUMHUYECKUX
peaKkuui.
Xumuyeckas
kuHeTnka. Karanus
Y KaTaJIn3aTOPBI.

2/-

-

23/ -

N-20nk-1




Tema 2. OCHOBHBIE
MpEACTaBICHUS O
CTPOGHHH  aToma.
[Tepuoanueckuii
3aKOH u
nepuoinyecKast
cuctema um. JI.I.
Meneneena.
XuMHYecKasi CBS3b
u CTpPOCHUE
MOJICKY!I.

2/-

23/ -

N-20mnk-1

Tema 3 PactBOpbI
HE3JIEKTPOJIUTOB.
JucnepcHsle  cH-
creMbl. Kosutona-
HbIE PacTBOPBL.
PactBopsI 3IIEK-
TposuToB. Kucnor-
HOCTh M  ILIEJIO0Y-
Hocts. OBP.

2/-

23/ -

N-20nk-1

Tema 4. OcHOBHEIE
MOHSATUSA  DJIEKTPO-
XUMHH.  MeTamsbl.
[Ipukiagnas anex-
tpoxumus. Koppo-
3U9.

2/-

23/ -

NI-20mnk-1

Hrtoro

8/ -

92 /-




5.3. [lepeyeHb NpaKTHYECKUX 3aHATHH
Ipaxmuueckue 3ansamus He npedycmMompeHbl

5.4. Ilepevenn 1a00paTOPHBIX PadoT

Ne HanmenoBanue pasnena, TeMbI HaumenoBanue nabopatopHoit paboThbl O0beM IUCHMIUIMHBI B aKaJl. yacax
n/n JTUCLUTUIMHBI ouHast popMa | O4YHO-3a04Has | 3a04Has popma
o0y4YeHHS ¢bopma oOyueHwUs o0y4YeHHS
/ UITY / UITY

1. | Tema 1. OcHOBHBIE OHATUS U 1. Onpenenenye SKBUBAJICHTHOM Macchl MeTalia o 00beMy 8 -/- 3/-
3aKOHBI XUMUU. DHEpreTHKa BBITECHEHHOT'O BOJOPO/A;
XUMHUYECKUX PEaKLIUM. 2. CKOpOCTh XMMUYECKOH PEaKIIiu; 2
Xumnueckas kuHetuka. Karanus | 3. Xumuueckoe paBHOBecCHE; 2
U KaTaJau3aTophl. 4. TermoBoit 3¢hpekT XuMUIecKoil peakiuu 2

2. | Tema 3. PactBops! | 1.Peakiuu noHHOro 0OMeHa; 4 -/- 2 /-
HealeKTposnToB.  Jlucnepcusie | 2. ['maponus coneit 4
CUCTEMBI. Konnouansle | 3. OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUU 4
pacTBOPBI. PactBOpbI
3JEKTPOIUTOB. KHUCIOTHOCTH H
n1es104HoCcTh. OBP.

3. | Tema 4. OcuHoBuble mnoHATHSA | 1. XMMUYECKHE UCTOYHUKH TOKA, 2 -/- 3/-
anekTpoxumun. Metanel. Ilpu- | 2. DnexTponus; 2
KkinaaHas snekrpoxumus. Koppo- | 3. Kopposus metamios 2
3Usl
Hroro 32 -/- 8/-




5.5. 3a1aHus 1J151 CAMOCTOATEIbHOI padoThI CTYJIEHTOB

Ne n/nn Haumenosanue paszzena, 3aznaHus, BOIPOCHI, U1l CAMOCTOATEILHOTO U3YUCHUS O0beM TUCHMILIMHBI B aKaJl. yacax
TEMBbI JUCLIUILIMHBI (3amanus) ouHast opma | OYHO-3a04Has | 3a04Has popma
o0yueHus (dopma oOydeHU 0o0yueHU
/ UITY / AITY
1. Tema 1. OcHoBHBIE TOHATHS | CaMOCTOATEIBHO U3YYUTh OCHOBHYIO U JIOIIOJHUTEIBHYIO 15 —/- 23 /-
Y 3aKOHBI XUMHHU. auTepaTrypy 1o reMe. IlonroroBuTh OTBETHI Ha BOIPOCHL:
DHepreTuka XMMHUYECKUX 1. Xumnueckuii anemeHT. IIpocToe 1 ciio)kHOE BEIECTBO.
peakuuii. XuMuueckas 3akoH /laneToHa. 3akoH ABOraapo.
kuHeTuka. Karanms u
KaTaJau3aTophl.
2. Tema 3. OcHoBHble | CaMOCTOATEIBHO U3YYUTh OCHOBHYIO U JIOIIOJHUTEIbHYIO 15 —/- 23 /-
IIPEJICTABICHUSI O CTPOCHUHU | JIUTEPATYypy IO TEME.
aroMa. [Iepnoanueckuii | [IoAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI:
3aKOH U nepuoanueckas | Mlonnas cBsa3p. HeHanpaBieHHOCTh M HEHACHIILIAEMOCTD
cucremMa UM. J.W. | nonnoi cs3u. Merayumueckast CBsA3b. BonopoiHas cBs3b.

MeHnpeneeBa. XuMu4deckas
CBsA3b U CTPOCHUEC MOJICKYJI.

3. Tema 3. PactBopsl | CaMOCTOSATENBHO U3YUUTh OCHOBHYIO U JIOTIOJTHUTENIBHYIO 15 —I- 23 /-
HEIJIEKTPOJIUTOB. JUTEPATypy IO TEME.
Hucnepchbie cucremsl. | [IoaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI:
Kommonueie pactBopsbl. | Teopus anekTponuTUYECKon nucconnanuu. oHHbie

PaCTBOpBI QJICKTPOJIUTOB. | YPABHCHUA. HOpHI[OK COCTaBJICHUS MOHHBIX ypaBHeHHﬁ.
KuciaoTHOCTE 1 MICJI0OYHOCTD. OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIC pCaKknuu. PaccranoBka

OBP. ) K02 (UIIMEHTOB METOIOM JIEKTPOHHOTO OanaHca.
4, Tema 4. OcHoBHble nOHATUS | CaMOCTOATEIBHO U3YYUTh OCHOBHYIO U IONIOJTHUTENbHYIO 15 —/- 23 /-
JIEKTPOXUMUH. Mertanbl. | TUTEpaTypy MO TEME.
[MpuknagHas smekTpoxuMusi. | [IoATOTOBUTE OTBETHI HA KOHTPOJIEHBIE BOTIPOCHL:
Koppo3zus VY CTpoiicTBO CBUHIIOBOTO akKKyMyJsiTopa. OcOOeHHOCTH

paboThl HUKEb-KaMHEBOro akkyMmyisitopa. CepedpsiHo-
LIUHKOBBIE aKKyMYJISITOPBI. DJIEKTPOIIPOBOJHOCTh PACTBOPOB
q)aKTopI)I, BJIMAIOINHNE HA MHTCHCUBHOCTb KOPPO3HHU
DNIEKTPOXUMHUYECKAsl 3aIIUTA METAJUIOB OT KOPPO3HH.




B pesynbraTe OCBOEHMs 3aJaHMi CaMOCTOSITENBHOW pabOTBHl CTYIEHT IOJKEH YMEThb
pelarh 3aJa4u M0 U3yYEHHbIM Te€MaM, HOJArOTOBUTHCS K BBIIOJIHEHMIO Ja00OpaTOpHBIX padoT, a
TaKKe K 9k3aMeHy. Ha 0CHOBe M3yd4eHHOro marepuala CTyACHT JOJKEH BBIITOJIHUTH ITMCbMEHHBIE
3aJlaHus B BUAC MOAYJIEH, KaK IPOMEKYTOYHOIO KOHTPOJIS 3HAHHUM.

6. PacueTHo-rpajduueckas padora
Pacuemno-epagpuueckas paboma ne npedycmompena.

7. KypcoBas pa6ora
Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoekT
Kypcosoii npoexm ne npedycmompen.

9. KonrposabHas padora
Konmponvuas paboma npedycmompena no 3a0unoti goopme 00yueHus
[Mpenycmotrpena 1 koHTpoapHAs paboTa, BKIIOYAIOIAs] TEOPETHUECKHUE BOIIPOCHI

U pacueTHble 3a7aud. OHa BBINOJIHAETCS B COOTBETCTBUHU C pa3paOOTaHHBIMU
METOAUYECKUMU YKa3aHUSAMM.
Pa3ngesibl KOHTPOJILHOM PadOTHI:
1)  DOKBHUBaJICHTHI IIPOCTBIX U CIOXKHBIX ~ BEIIECTB.  3aKOH YKBHBAJICHTOB
2)  Crpoenue aroma
3)  Ilepwoamueckas cucrema snemenToB .M. Menaeneea
4)  XuMudYeckas CBsI3b M CTPOCHHE MOJICKyJ. KOHIEHCHpPOBaHHOE COCTOSTHUE Be-
1IeCTBa
5)  DHepreruka XUMHUECKUX MPOIECCOB (TEPMOXUMHUCCKUE PACUCTHI)
6) HanpasneHune XuMU4eCKUX peakiuii B U30JMPOBAHHON CUCTEME. DHTPONUS
7)  XuMmudeckas KHHETHKA U PaBHOBECHE
8)  CnocoObI BeIpaKeHUS! KOHIIEHTPAIMH PacTBOPa
9)  CaoiicTBa pacTBOPOB
10) HouHbIe peaknuu oOMeHA
11) T'maposu3 coneit

CTpyKTypa KOHTPOJIbHOM PadoThI:
1 .TATynbHBIN JTUCT.
2. YcaoBus 3aJja4M U €€ PElIeHHe C MPUBEIEHUEM COOTBETCTBYIOUIUX TEOPETHYE-
CKUM TOSICHEHU 1 HOopMyI.
4. ITpunoxenus:
— Hcnonbs3oBaHHas nuTeparypa
— VIHTEpHET-UCTOYHHKY C YKa3aHUEM CCBUIKH.



10. OuneHo4YHBbIE CpPeACTBA sl MPOBEIEHUs TEKYIIero KOHTPOJIA U MPO-
MEKYTOYHOM aTTeCTallMu

OueHuBaHue  pPe3ylbTaTOB  OOyYEHHS IO JUCHUIUIMHE W YPOBHS
c(hOPMHUPOBAHHOCTH KOMIETEHIMH (YaCTH KOMIETEHIIUH) OCYIIECTBISETCS B
paMKax TEKyIIEro KOHTPOJS YCIEBAEMOCTH W IPOMEXKYTOUYHOW aTTeCTallMu B
COOTBETCTBUM C DOHJOM OLIEHOUYHBIX CPEJICTB.

TUOBOHM NepeYeHb BONMPOCOB K MOYJISAIM:
Monayns 1

-Beruuciaute Maccy (r) OpomMuaa Kajiblusi, B KOTOPOH COJCPKHUTCS TaKoe Ke
KOJMYECTBO BEIIECTBA, 4TO U B 9,961 Moaua Kajusl.

-IIpu okucnenun meramia (Il) maccoit 6,4r momyunics oxcun maccoit 8r. Ilpu
BOCCTAaHOBJICHUM 3TOro okcupa maccod 1,0r momyden meraiur maccou 0,8r.
OTBeUaOT JIU ATU JIaHHBIE 3aKOHY IMOCTOSIHCTBA cocTaBa: 1) ma; 2) Hetr? OTBeT
MOATBEPIUTE PACUETOM.

- HaHI/H_HI/ITe BBIPpAKCHUA HJISI KOHCTAHT PABHOBCCHUA peaKIlI/Iﬁ:
1) 2S0;+ O, =2S05
2) CH;+ CO, «+ 2CO + 2H,

B xakoM HampaBlieHUM NMPOU30MAET CMENICHUE PABHOBECHUS IPU OHUKEHUU
JTaBJICHUS ?

Mopyns 2

-Ykaxkute kBaHTOBble umcia (N, |, m, ms) a1aekTpoHa, KOTOPBIH SBIACTCS
MOCJHEAHUM [0 TMOPSAKY 3aloJHEHUs, W ONPENEIUTE YHCIO HECHapeHHBIX
AJIEKTPOHOB B aTOME 3JIEMEHTA TPETHEro IMEpUOJa YETBEPTOW TPYMIbl TJIaBHON
MOATPYIIIIHI.

-BHelHMe YpOBHM aTOMOB MMeIOT Bui: 28°2p', 4s24p?, 5s?5p®, 6s'. B kakux
nepuoAax, M B KaKuX TMOATPYyNHax HaXOJATCs O3TH 23ieMeHTh? K kakum
AJIEKTPOHHBIM CEMENCTBAM OHM MPUHAJICKAT?

-Onpenenute TUN TUOPUAM3AIUMK OPOUTANCH MEHTPAIHLHOTO aToMa B CIEIYIOIIUX
YacTUIAX, HA30BUTE M H300pa3uTe TEOMETPUYECKYyI0 (OpMy OTHUX YaCTHIL.
Onpenenute KpaTHOCTh CBSI3U M COCTOSIHUE HACHIIIIAEMOCTH LIEHTPAJIbHOTO aTOMA.
AICl3;, CHy4, Bls, SCIFs, SiF,4, GeF,.

Moayns 3

- Ilepokcun Bonmopona. Crpoenue. OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA.
[IpuBenuTe ypaBHEHUS PEAKIUN.



- KakoBa ¢QyHKIHS B OKHCIHTEIHLHO-BOCCTAHOBHUTENIBHBIX peakiusax SO, u
cynabduToB. COCTaBUTh ypaBHCHHS PEAKIUN, MPOUCXOMSINUX IPH TPOIYCKAHHH
SO, yepes pactBopsl a)H,S 6)K.Cr,0; B Kucmoit cpeje.
- CocTaBUTh YpaBHCHHS peaKIuit

Mg + H2SO4(konI) =

Zn + HySO4 (pa3d)=

Tunosoii nepevyeHb BONMPOCOB K IK3aMEHY:
1. OCHOBHBIE TOHATHS XUMUHU: aTOM, MOJIEKYJIA, IPOCTOE U CJIOKHOE BELIECTBO,
W30TOMBI, XUMUYECKUI DIIEMEHT, XUMU4ecKkas (popmyia, aToOMHasi U MOJEKYJIsIpHAsI
MaccChl, MOJIb, MOJISIpHAsI Macca, MOJIIPHBIN 00BEM.
2. OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCOUHEHHM (KUCIOTBHI, COJIH, OKCHIBI,
OCHOBaHWMsI):  ONpEJeNieHHe, THUIbl, XUMHUYECKHE CBONCTBA, IMOJIyYCHHE.
HoMeHknaTypa HeOpraHM4eCcKuX COCIMHEHUIA.
3. [TonsiTe SKBHUBaJEHTa, HSKBUBAJEHTHOIO O00BEMa, MOJSIPHOW MacChl
DKBUBAJICHTA. PacueT MOJSIPHOM MAcChl SKBUBAJICHTA JJIEMEHTA, OKCHJIA, KUCIIOTHI,
OCHOBAHUs, COJIU. 3aKOH YKBUBAJICHTOB.
4. B3auMocBa3p 3Heprum W Macchl (ypaBHEHHE OWHINTEHHA). 3aKOH
MOCTOSTHCTBA COCTaBa. 3aKOH KPaTHBIX OTHOIICHUN. OOBheJUHEHHBIN Ta30BbIN 3aKOH
(ypaBHenue [Ieit-JIroccaka u boins-Mapuorra). VYpaBHenue Krameiipona,
YPaBHEHHUE COCTOSIHUS MIEATIBHOIO ra3a. 3akoH ABOraJpo U CIEACTBUS U3 HETO.
S. OcHOBHBIE CBEJCHUS O CTPOCHUU aToMa (COCTaB aTOMHBIX SiEp, M30TOIbI,
OTIpeJICICHHEe XUMUYECKOT0 AJieMeHTa). JIBocTBEeHHAs (KOPITYCKYIISIPHO-BOJIHOBAS)
MpUPOJIa CBETA, JIIEKTPOHA.
6. PU3NYECKNN CMBICIT KBAHTOBBIX YHUCEN.

TunoBble TECTOBbIE 3aJaHHUS

1. 3aoanue {{ 1}} TINel

]_ueJ'IOLIHHMI/I METaJlliaMH HE SABJISIFOTCA:
1. Cu
2. K
3. Li
4. Na

2. 3aoanue {{ 2 }} TINe2

[Tpu B3anmMoIeCTBUH Kausi ¢ BOJOW 00Opaszyercs:
1. xucIOpoa M KUCIOTa
2. METaJul ! COJTb
3. BOJOpPOJ U OCHOBaHHUE
4. ocaJoK M OKCHUJI

3. 3aoanue {{ 3 }} T1Ne3

Kaxoit meTaut mpu B3auMOJEHCTBUN C KHCIOPOJIOM 00pa3yeT CYMepOKCH/I;
1. Sn
2. K
3. Li
4. Cr



4. 3aoanue {{ 4 }} T1No4

CKOJIBKO 3JIEKTPOHOB Ha BHEITHEM YHEPTreTUYECKOM YPOBHE Y aTOMOB IIEJIIOYHO-3€MEIbHBIX
METaJIJIOB:

1)1

2) 2

3) 3

4) 4
5. 3aoanue {{ 5 )} TINeS

KaTtnoHbl kKakux METAJIOB Ha3hIBAIOTCS "KaTHOHAMM JKECTKOCTH"
1. Cau Mg
2. CaucCu
3. CauK
4. CauZn

IIpumepsbl BONPOCOB [J1 onpoca:
- MeTo10M 37€KTpOHHOTr0 OanaHca paccTaBUTh KOA(P(GUIMEHTH B ypaBHEHUU
peakiuu Kl+H;02,+H2S04=1,+K,SO04+H,0, xoadduniuent nepen
BOCCTAaHOBUTEJIEM PaBEH:
- Metoaom snekTpoHHOTr0 OajaHca nooopath KodhPUIIMEHTH B ypaBHEHUU
peakuuu
- 3akoHuute ypaBHenue peakunu Ca+HNO;z(pa30)=..., MeTog0M 31EKTPOHHOTO
Oananca moadepute KO3P(OULIHUEHTHI, YKOXKUTE CyMMY KO3((ULIMEHTOB B IPaBOI
YacTH YpaBHEHUS PEAKIUH
- Metoaom 31eKTpOHHOTO OajaHca paccTaBbTe KO3(P(GUUKUEHTHI B YPAaBHEHUH
peaxiuu P+HNO3(pa36)+H,0=H3PO4+NO u ykaxkure cymmy K03hGUIIUEHTOB B
JIEBOW YaCTH yYpaBHEHUS

IIpumepsbl TeM rpynnoBbIX JUCKYCCHI:

1 . CpaBHeHue aM(OTEpPHBIX, OCHOBHBIX M KHUCIIOTHBIX CBOMCTB Pa3IMYHBIX
COCIUHCHUM.

2. TUnbl XUMHUYECKHUX CBSA3€EH B COETUHEHUAX.

3. OKHCIIMTEIIbHO-BOCCTAHOBUTEIbHAS JIBOMCTBEHHOCTh B PA3IMYHBIX IIpe-
BpAICHUSIX.

4. DIeKTPOXUMHUYECKHUE TTOTEHIINAIBI M CKOPOCTh MPOTEKAHUS PEAKIIHA.

Tunossblie 3a1aHus 1151 KOHTPOJBHOU padoThI
1. Ilpu BocctanoBieHuu BojopogaoM 10,17 r okcuaa IBYXBaJIGHTHOTO MeTajlia

o0OpazoBaioch 2,25 T BOJIbl, SKBUBaJICHTHas: Macca Kotopoit 9,00 r/mMonb. Berauciu-
T€ SKBUBAJICHTHYIO MAacCy OKCHJIa M DKBHUBAJEHTHYIO Maccy Metayia. Uemy paBHa
aToOMHas Macca MeTrasia?

2. OKBUBaJEHTHas Macca TPEXBAJCHTHOTO MeTauia paBHa 9 r/moib. Berauncnure
aTOMHYIO MAacCy MeTajula, SKBHUBAJEHTHYIO MacCy €ro OKCHJia U MPOLIEHTHOE CO-
JepKaHue KUCIOPOia B OKCUJIE.

3. M3 1,35 r okcuaa metamia nmojydaercs 3,15 r ero Hutpata. Berauciaure
HKBUBAJIEHTHYIO Maccy Metamia. Omeem: 32,5 r/MOIb.



4. W13 1,3 r runpokcuia Metaia noiayyaercs 2,85 r cynbdara 3Toro xe MeTaia.
Brruncnure SKBUBAJICHTHYIO Maccy MeTtauia. Omeem: 9 1/MOb.

5. Okcupa TpexBaJeHTHOTO djieMeHTa coaepkuT 31,58% kucnopona. Beraucnure
AKBUBAJICHTHYIO MacCy M aTOMHYIO MacCy 3TOTO dJIEMEHTA.

6. Omun okcua MapraHma coiepkuT 22,56% kucnopoaa, a npyrour — 50,50%.
Brluncnure SKBHUBaJICHTHBIE MAacChl MapraHila B STHUX OKCHUJIaX U COCTaBbTE HUX

dbopMyIBI.
11. YyeOHO-MeTOANYECKOE O0ecIeYeHHne TUCIHUILIUHBI

11.1. PekoMeHayemas qureparypa
1. I'muuka H.JI. O6mas xumus: yueOnoe nocooue / H.JI. I'munka - M.: KHOPVYC,

2010. — 752 c¢. Konn4ecTBO 3K3eMILISIPOB — 22.

2. 'muuka H.JI. 3agaum m ynpaxueHus no o6mei xumuu / H.JL I'muaka — M.:
KHOPYC, 2012 — 240 c. KonngecTBo 3K3eMILISIPOB — 32.

3. IIpecc, U. A. OcHoBbl 001Iel xumuu: yueoHoe nocooue / M. A. Ilpecc. — 4-e
u3n. — Cankr-IlerepOypr : XUMU3JIAT, 2020. — 352 ¢. — ISBN 078-5-93808-
344-9. — Tekcr : BJCKTpOHHBIA // DnekTpoHHO-OMOMMoTeuHas cuctema IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/97819.html  (mara
obpamenus: 05.05.2021). — Pexum moctyna http://www.iprbookshop.ru/97819

4. bapkoBckuii E.B. O6mas xumus [DIeKTpOHHBIN pecypc]: yueOHoe mocooue/
bapkoBckuit E.B., TkaueB C.B., Ilerpymenko JI.I'— DnekTpoH. TeKCTOBBIE

naHHble.— MuHck: Bpmmimas mkoma, 2013.— 641 c.— Pexum pgocryma:
http://www.iprbookshop.ru/35509 .— 5BC «IPRbooks»

5. Crace H.®. CnpaBoyHuk mo oOIIell U HEOPTraHMYECKOW XUMHUU [ DIICKTPOHHBIM
pecypc]: yuebHoe mocodue / Crace H.®D. — Di1eKTpoH. TEKCTOBBIC JJaHHBIE. — TOMCK:

Tomckuii monutexuuueckuit ynupepcurter, 2014. — 93 c¢. — Pexum pocryna:
http://www.iprbookshop.ru/34718. - DBC «IPRbooks».

6. Ipo3nos, A. A. Heoprannueckas xumus : yueoHoe nocodue / A. A. JIpo3nos. —
2-¢ m3n. — CaparoB : Hayunas kuwura, 2019. — 158 ¢. — ISBN 978-5-9758-1753-
2. — TekcT : snexkTpoHHBIN // DiekTpoHHO-OubIMoTeunas cucrema IPR BOOKS :
[catit]. — URL: https://www.iprbookshop.ru/81031.html (mara oOparmieHus:
12.07.2021). — Pexxum gocTyma: A1 aBTOPU3HP. MOJIb30BaTEICH

11.2. llepuoguyeckue U31aHuUsI
He UCNOIb3YIOMCS

11.3. HopMaTHBHO-NIPABOBbIE AKTHI M HHbIE IPABOBbIE IOKYMEHTbI
He UCNOIb3YIOMCS


http://www.iprbookshop.ru/35509
http://www.iprbookshop.ru/34718

11.4 IlepeyeHb 3JIeKTPOHHO-00Pa30BaTeILHbIX PECYPCOB
1. YueOHO-MeTOIMYeCKe MaTepuaibl Mo AuciuIuinHe «O01as XuMus»

(anexkTpoHHBINM 00pa3oBaTenbHbIi pecypc pazmenied B MOC OTU (pumman) CI'TY
uMenu ['arapuna 10.A.
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=105)

2. Caitr OTU (pmwman) CI'TY umenn ["arapuna FO.A. http://techn.sstu.ru/

11.5 DyIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMBI
1. «O3BC IPRbooksy,

2. OBC «Znaniumy

3. «OBC elibrary»

4. ObC «KOHCVYIJIbTAHT CTYAEHTA»

11.6. Pecypchl  HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOW  ceTH
«AHTepHeT»
He UCNOIb3YIOMCA

11.7. IleyaTHbIe M 3JIEKTPOHHBbIC 00pa30BaTe/bHbIE pecypchl B Gopmax,
aJaNTUPOBAHHBIX VIS CTYJEHTOB C OIPAHMYEHHBIMH BO3MOKHOCTSIMH
310POBbA (IJI TPYII M MOTOKOB € TAKUMHM CTYACHTAMH)

1. ApmantupoBanHas Bepcuss HODb, mns wucnonb30BaHUS HWHBAIWIAMU U
JIUIIaMH C OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 3I0POBbSI

Obyuarowuecs uz yucia uneanuoos u auy ¢ OB3 obecneuenvi newamuvimu u
(unu) 31eKMpOHHLIMU 0OPA308AMETILHLIMU PECYPCAMU 8 (hOpMaAX, a0anmupo8aHHbIX
K 02PaHUYeHUsIM UX 300PO8bAL.

12. Uu¢popmanuoHHO-CIPABOYHBbIE CHCTEMBbI U PO(eCCHOHAIBbHBIEC 0a3bI
JAAHHBIX

OOyuaromumMcst obecrieueH A0CTyn (yAajJe€HHBIA TOCTYMH), B TOM 4YHCIE B
cllyyae TMPUMEHEHHUsS JIEKTPOHHOTO OOYYCHHS, AUCTAHIIMOHHBIX 00pa30BaTEIBLHBIX
TEXHOJIOTUH, K COBPEMEHHBIM NPOPECCHOHAIBHBIM  0a3aM  JaHHBIX U
MH(POPMAIMOHHBIM CITPABOYHBIM CUCTEMaM.

12.1 IlepeyeHb MHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
1. CrnpaBounas cucrema «Koncynbrant ILmrocy.
2. bubmmorexa MI'Y um M.B.JlomonocoBa. Xumudeckuii pakynpsrer MI'Y
www.chem.msu.su
3. Poccuiickas nanmonanbHas oubnuoreka (PHB) www. nlr.ru

12.2 IlepeuyeHn npogecCHOHAIBHBIX 023 TaHHBIX
He UCHOIb3YIOMCS


http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=105
http://techn.sstu.ru/

12.3 Ilepeyenb WHGOPMALMOHHBIX TEXHOJOTUH, HMCHOJb3yeMbIX MPH
OCYLLIECTBJICHHH 00Pa30BaTeJBLHOI0 IpoLecca o AUCHUILINHE, BKIYas nepe-
YeHb MPOrPaMMHOIO odecre4eHus

OOpasoBaTenbHBIA TpOIECC IO IUCIUIUIMHE O00ecledeH HeOoOXO0IUMbIM
KOMIUIEKTOM JIMIIEH3MOHHOTO M CBOOOJHO pAacCIpOCTPaHIEMOr0 MPOrPaMMHOTO
oOecrieueHrs, B TOM HYHCJIE OTEYSCTBCHHOTO IPOW3BOJACTBA  (HOICIKUT
OOHOBJICHUIO TTPU HEOOXOIUMOCTH).

1) JluneH3noHHOE porpaMMHOE 00eCIIeUCHHE

Microsoft Windows10, Microsoft Office 2010 (Word, Excel, PowerPoint),

Kaxnapiii oOydaroniuiicsi B TeYEHUE BCETO Mepruoga oOydeHus 00ecreunBaeTcs
WHIUBUATYyATbHBIM HEOTPAHWYCHHBIM JIOCTYIIOM K JJICKTPOHHO-OMOINOTCYHOMN
CUCTEME U DJIEKTPOHHOU MHPOPMAIIMOHHO-00pa30BaTEILHOM Cpejie.

13. MaTepuaibHO-TeXHHYECKOe O0ecreYeHne

Vuebnas ayoumopus 01 npogedenus 3aHamull JeKYUOHHO20 MUnd,
meKywe2o KOHMPONSL U  HNPOMENCYMOYHOU  ammecmayuu, 2pynnosvix U
UHOUBUOYATLHBIX KOHCYIbMAYUll

YKOMIUIEKTOBaHA  CHEIUAIM3UPOBAHHOW  MEOENbl0 U TEXHUYECKUMH
cpeacTBamu oOyueHus: 18 paboumx MecT oOydaroumuxcsi; padboyee MecTo
IIPENOAABATENSA; KJIACCHAsA JIOCKA; MPOEKIMOHHBIM JKpaH; MYJbTHUMEIUNHBIN
MPOCKTOP; KOMITBIOTEP, TMOAKIIOYEHHBIM K MHTEepHET ¥  JOCTymoM B
nHpopmarimonHo-oo6pazoBarenbHyo cpeany OTHU (punmman) CI'TY umenu ['arapuna
FO.A.; neMoHcTpanlMOHHOE O0OpyJOBaHME U y4e€OHO-HArJIsAJIHbIE IOCOOus,
oOecreuynBaIIMe TEMAaTUYECKUE WUTIOCTpAlMM 10  paboueld  mporpamme
JUCITUTUTUHBI.

Vuebnas ayoumopus Heopeanuueckou Xumuu — OAs NPOBEOeHUs] 3AHAMULL
1abopamopHo2o muna

CTOmbI ¥ CTYJNBS ¢ KOJIMYECTBOM MOCaT0YHBIX MecT 20, TocKa AJi1 HallMCaHUs
MeJIoM

YKOMILIEKTOBaHa 000PY10BAHUEM

1 Mynerunearpupyra CM-6M

2 Becnl Texnoxumunyeckue undpossie SCOUT SPU202

3 bapomertp-anepou

4, TuTpoBabHBIEC YCTAHOBKHU

5 [lITaTuBBI

6 DJeKTpUYecKast TIMTKa

7. Ilnakatel, HarJIsSIIHBIE TIOCOOMS, MAaKEThl, CTEHIbI, BHUICO, ayJHO
MaTepHuabl

Pabouyto nporpammy coctaBmi <~ ~ /O.I'. HeBepnas _/




14. JlonoiHeHnsi U I3MEHEHUA B padoyeil mporpamme

Pabouas nmporpamma nepecMoTpeHa Ha 3aceaHuu Kadeapbl
« » 20 rojaa, mpoTokos Ne

3aB. kadenpoii / /

Buecennbie n3menenus yrBepkaeHsl Ha 3acenanun Y MKC/YMKH

« » 20 _ roma, mpoTokosa Ne
[Ipenacemarens YMKH / /




