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

Ka(bezlpa «EcTecTBEHHBIC 1 MATEMATUYCCKHUE HAYKH

PABOYAS ITPOI'PAMMA
10 TUCLUILIINHE

«b.1.1.9 Xumusy

HaIlpaBJICHHS TTOJATOTOBKH
15.03.02 TexHOIOrHYECKUE MAIIMHBI 1 000PYIOBAHUE

[Tpoduns 2 «O60py0BaHNE XUMUYECKUX U HEPTEra30BbIX MTPOU3BOJICTBY

®opMbl 00yUCHHS: OYHAs; 3a09HAs
OO0beM OUCHUILIAHBL:
B 3a4YETHBIX eIuHHULaX: 4 3.e.
B aKkaJeMuyeckux yacax: 144 ax.u.

Durenbse 2025



Pabouas mporpamMmma mo AUCHUIUIMHE «XWUMHUs» HampaBiaeHUs moarotoBku 15.03.02
Texnonornueckne MamuHbl W obopynoBanue. I[lpoduns  «OO6opymoBanme
XUMUYECKUX M HEPTEra3oBbIX IPOW3BOJICTB» COCTABIICHAa B COOTBETCTBUU C
TpeboBaHusiMU DenepabHOrO TOCYAAPCTBEHHOTO 00pa30BATENbHOIO CTAaHJApTa
BbIciiero oOpaszoBanHus 15.03.02 TexHoyiorudeckue MalllMHBI U 00OpPYJIOBaHHE.»,
YTBEPKJIEHHBIM NpukazoM Munoopuaayku Poccun ot 09.08.20211 Ne 728.

Pabouas mporpamma

00cyxK/1eHa U PEKOMEHI0BAHA K YTBEPKACHUIO PEIICHHEM Kadeaps

«EcTecTBeHHBIE M MaTeMaTHUecKHe HayKu» oT «1 1» ampens 2025 r., mpotokoin Ne 16.

3asexyroummii kabeapoit & 77&/ -~ /Kumna E.B./

MOIITUCH ®.1.0.

ono0pena Ha 3acenmannu Y MKH ot «14» anpens 2025 r., mpotokon Ne4.,

[Tpencenarens YMKH M [Jlesxknna H.JI./



1. leau 1 3aga4y TUCHUILIHHBI

Leas npemogaBaHusi aucUMILVIMHBL: [lens mpenonaBaHus JUCHUTUIMHBI
«XuMHS»: TPUOOPETEHUE CTYICHTAMH 3HAHUM U HABBIKOB B 00JaCTH XMMUYECKUX
HAyK, TMO3BOJIAIONIMX NPUMEHSATh HMX TMPU OCBOCHUHM JPYTUX JUCHUIUIMH
00pa30BaTeNbLHOTO IIUKJIA U TOCHeayoNIel npodeccuoHanbHON NeATeIbHOCTH.

3agauM M3yYyeHUsl TMCUMILUIMHBI 3aKII0YAIOTCS B PAa3BUTUU CIIETYIOIIUX
3HAHWUM, YMEHUN U HABBIKOB JINYHOCTH:
— O3HAaKOMHTHh CTYACHTOB C OCHOBHBIMHU TOHSTHSMH, 3aKOHAMH W METOJaMU
XUMUU KaK HayKd, COCTaBJsomeld (QyHIaMEHT BCEW CHCTEMBbI XWMHUYECKHX
3HAHUI;
- CIOCOOCTBOBAaTh (POPMHUPOBAHUIO Yy CTYJEHTa OOOOUIEHHBIX MPUEMOB
UCCIIEIOBATENIbCKON  NIeATENbHOCTH  (ITOCTAaHOBKA  3a/layl, TEOPETHYECKOe
000CHOBaHUE U IKCIIEPUMEHTAIbHAS TPOBEPKA €€ PElICHUs ), HAYYHOTO B3TJIsija Ha
MUD B IIEJIOM;
- JIOBECTH JIO CO3HAHHUS CTYJEHTOB TOT (AaKT, YTO XHUMHS SBISETCS
byHIaMEHTAIBHON HAYKOW M MOIIIHBIM MHCTPYMEHTOM UCCJICIOBAHUS U MTO3HAHUS
MPOIIECCOB, MTPOUCXOISIIIUX B OKPYKAIOIIEM HaC MUPE U BHYTPHU HAC;
- Ppa3BUTh y CTYJIEHTOB NpPO(PEeCcCCHOHATLHOE XUMHUYECKOE MBIIUICHHE, YTOOBI
Oynymuii 6akanaBp CMOT TIEPEHOCUTH OOIIME METOJbl HaAy4HOU paboThl B paboTy
0 CHeNHaIbHOCTH; o0ecreuynTh BO3MOXXHOCTH OBJIAJICHUS CTYyJICHTaMHU
COBOKYITHOCTBIO XUMHUYECKUX 3HAHUH W YMEHUH, COOTBETCTBYIOIIUX YPOBHIO
OakasiaBpa 1o COOTBETCTBYIOIIEMY MPOPUITIO.

2. Mecro apucuuniaunnsl B crpykrype OIIOII BO
JuctuminHa «@U3ukay OTHOCUTCS K 00513aTeIbHOM 4acTy y4eOHOro IJlaHa
broka 1 «/lucuurmiauusl (MOIYIIN)».

3. TpeGoBaHus K pe3yibTaTaM OCBOCHHS 1M CHUIINHBI

IIpouecc wu3yuenuss aucuumuimHbl  b.1.1.9  «Xumus» HanpaBieH Ha
dbopmupoBaHre yHUBEpCcAIbHOU KommeTeHnn Y K-1:
- CIOCOOHOCTh OCYHICCTBIISITh TMOWCK, KPUTHYECKHM aHaIM3 W CHHTE3
uH(OpMAIUU, TPUMEHSITh CHUCTEMHBIH TOAXOA IS pEHICHUS MMOCTaBICHHBIX
3a/1ad;



[lepeyeHr TIIAaHUPYEMBIX PE3YIABTATOB OOY4YEHUS TIO JUCITUIUIMHE,
COOTHCCCHHBIX C IINIAaHUPYCMBIMH pPE3yJIbTaTaMHU OCBOCHUA O6pa3OBaTeHBHOﬁ
MIPOrpaMMBbl
Kon n Kox n HanmeHoBaHuE HanmeHnoBaHue TIOKa3aTest OIICHUBaHUS
HAMMCHOBAHHE WH/INKATOpa JTOCTUKCHUS (pe3ynbrara o0ydeHUs O TUCIUTLINHE)
KOMITCTECHIIHH KOMIICTCHIIHH
(pe3yabTaT (cocrapsionIei
OCBOCHWUSI) KOMITCHTCHIIHH )

VK-1: cnocobnocts | UJ1-7yk-1 Ilpencrasnser 3HaTh:
OCYILECTBIISITh MOCJICIOBATENBHO, JJOTHYHO | - OCHOBHBIC TIOHSITHSI, 3aKOHBI 1 MOJICITH

IIOUCK, KPUTUYECKUU
AQHAJIN3 U CUHTE3
uHpOopManuy,
IIPUMEHSTD
CUCTEMHBIN ITOIXO
JUISL pELICHUS
IIOCTaBJIEHHBIX
3aj1a4

¥ CHCTEMHO HH(POPMAITHIO O
XUMHUYECKOH Mpupoje
BCIICCTB, KPUTUIHO
OIICHUBAsI €€ U BBISBIIACT
00III1e CHCTEMHEBIE CBS3H, a
TaK)K€ OTHOILICHUS U
B3aUMOCBA3U MCKIY
KJIAaCCaMH XUMHUYECKHUX
COCIMHEHUH, N3y4aeMbIMU
XUMHYECKUMH SIBIICHUSIMU,
MpOIeCCaMy B 00 bEKTaMU

XUMHYECKHUX CHCTEM, PEaKIIHOHHYIO
CIIOCOOHOCTD BEIIECTB;

- CBOMCTBA OCHOBHBIX BUIOB XUMHYECKUX
BEIIECTB U KIACCOB XMMHYECKUX
00BEKTOB.

YMeTh:

- HCIIOJIb30BaTh OCHOBHBIE TIPUEMBI

00pabOTKH HKCIIEPUMEHTAIbHBIX IAHHBIX;
- IPOBOJIUTH PACUEThl KOHIICHTPAITIH
pPacTBOPOB PA3JIMYHBIX COCTUHEHUN,
OTIpeNeNATh U3MEHEHNE KOHIIEHTPAIHA
IPU MPOTEKAHUN XUMUYECKUX PEaKIIHi.

Bnaners:

- METO/IaMH 3KCIEPUMEHTAIBHOTO
MCCIIC/IOBAaHMS B XUMHUH (TIJITAHUPOBAHUE,
MIOCTAHOBKA U 00pabOTKa 3KCIIEPUMEHTA).




4. O0beM IMCUUILTHHBI M BUABI y4e0HOI padoThI

ouHan hopma odyuenusn

aKaJ.4yacoB
Bun yueOHOI nesaTebHOCTH 110 CEMEeCTpaM
Bcero
1 cem.
1. AyauTopHble 3aHATHS, YaCOB BCETO, B TOM 64 64
qHUCIIe:
* 3aHATHUS JIEKIIMOHHOI'O THIIA, 32 32
* 3aHITHSI CEMUHAPCKOTO THTIA! - -
NPAaKTHYECKUE 3aHATHUS - -
1ab0paTOpPHBIE 3aHATUS 32 —
B TOM YHCJIE 3aHATHS B OpME MPAKTUIECKON
MIOJITOTOBKH B B
2. CamocTosTenbHas padoTa CTYICHTOB, BCETO 80 -
— KypcoBasi paboTa (IIPOEKT) — —
3.IIpomexyTouHas aTTecTarus: AK3aMeH
9K3AMEH, 3auem C OYEeHKOU, 3adem
O0BeM QUCHMILIMHEI B 3aU4E€THBIX €IUHUALIAX 4 4
O0BbeM TUCLHHUIIMHBI B aKajl. yacax 144 144

3a0unasn hopma odyuenus

3aounas ¢opma
00y4YeHHUs 1Mo

3aouHas popma i

WHIUBUYaJIbHBIM
oOyueHus (axkaf.

TJIaHaM B
4acoB)

YCKOPEHHBIE CPOKHU

Bup yueGHolt gesitenbHOCTH (akaj. gacoB)

o Bceero o
ceMecTpam ceMecTpam
Bcero
I cem.
1. AynutopHbie 3aHATHS, 20 20 - -
4acoB BCETO, B TOM YHUCJIE: - -

* 3aHATHUS JICKIIMOHHOTO THUIIA, 10 10 - -

* 3aHSATHS CEMHHAPCKOTO THIIA: - - - -
PAKTUICCKUC 3aHITHS - - - -
nabopaTOpPHBIE 3aHATUS 10 10 — —

B TOM YHCJIC 3aHITHS B hopme — — —
MIPAKTUYECKON MOATOTOBKHU — —




2. CamocrosiTenbHas pabora 124 124 - -
CTYJICHTOB, BCETO - -

— KypcoBas pabota (IIpOeKT) - — - _

— KOHTpOJIbHas padboTa + + - -
3.1IpomexxyTouHas aTTecTaus: SK3aMeH - -
DK3AMEH, 3a4em C OYEeHKOlL, 3ayem - -
O0BeM OUCLMILIMHEI B 3aUE€THBIX 4 4 - -
SIMHUIIAX - -
O0BeM OUCLMIUIMHEI B akaj. yacax | 144 144 - -

5. Copep:kanne JUCHUILIMHBI, CTPYKTYPHPOBaHHOE 10 TeMaM C
yKa3aHHeM KOJIHYeCTBa aKAJAeMHYEeCKHUX YaCOB M BH/I0B Y4eOHbIX 3aHATHI

5.1. Conepkanue TUCUMILIIMHBI

Tema 1. Ocnognble nonamus u 3aKoHbl XUMUU.
OCHOBHbBIE TOHATUS XUMHUHU: aTOM, MOJEKyJa, XMUMHUYECKHI HJIEMEHT. 3aKOH
COXPaHEHHSI MACChl. 3AKOH COXPAHEHUS PHEPruu Y paBHEHHE DUHIITEHHA. 3aKOH
ABOTaJIpo U CIEACTBUS U3 HETO. JHEpeemuKa XumMuiyeckux peaxkyuu
OcHOBHbIE MOHATHUS, |-BIiI 3aKOH TEpPMOAMHAMUKHU. TepMoAMHAMUYECKUE
nporiecchl, 3akoH I'ecca. DHTpomms, cBoOomHas sHeprus I'mnbOca. 2-i 3aKOH
TepMouHaMUKU. HanpaBieHHOCTh CaMOMIPOU3BOJIBHBIX XUMUYECKUX MPOIIECCOB.
Xumuuecxass kunemurxa. CKOPOCTh XUMUYECKOU peakiuu. DakTopbl, BIUSIONINE
Ha CKOPOCTb PEAKIIMH. 3aKOH JAEHCTBYIOINUX Macc. KoHCTaHTa CKOPOCTH pEaKIUH.
[IpaBuno Baut-I'odpda. Temneparypubiii ko3pduureHt. YpaBHeHHe AppeHHyca.
OHeprus axktuBaumu. Kamanuz u kamanuzamopwsi. Kartanuzatopsl. llenHbie
peakiuu. XuMuueckoe paBHoBecue. Koncranta paBHOBecusi. (CMellleHHe
XAMHUYECKOTO paBHOBecHs, mpuHLmI Jle [1laremnbe.

Tema 2. OcrogHble npedcmasiieHus: 0 CMpoeHUU amomd.

DJleMEHTapHbI€ YaCTHIbl, ATOMHOE SAPO, H30TOIbI, IMOHATHE 3JIEMEHTA.
KBanToBBIC uMcIa, SHEPTUS U KOH(PHUTYpauu AJIeKTPOHHBIX opouTanei.[IpaBuna
3aMOJHEHUSI DJIEKTPOHHBIX opOuTaneil: mpuHiun llaynu, mpuHIUI MUHUMyMa
SHepruu, npasuiao XyHAa, npaBuia KieykoBCKOro. DJIEKTPOHHO-CTPYKTYpPHBIE
bopMyblL.

Ilepuoouueckuii 3axon u nepuoouneckas cucmema um. /{.1U. Menoeneesa.
Ilepuonnueckuii  3akoH W nepuoguueckas cucrema J.M.Menneneena.
3aBUCHUMOCTb CBOMCTB 3JIEMEHTOB OT MX IMOJO0KEHUS B IEPUOJUYECKON CUCTEME.
CBoiiCTBa aTOMOB: pajadyC, DJHEPTHS MOHU3ALMH, CPOACTBO K DIIEKTPOHY,
ANEKTPOOTPULIATENBHOCTD.




[lepnoiMyHOCTh M3MEHEHUSI CBOWCTB aTOMOB. Xumuueckas c6:3b U CmpoeHue
monexyn. OOpa3zoBaHUE XUMHUYECKOM CBs3u. Teopust THOpUAM3ALMA ATOMHBIX
opoutaneir. [loaspHOCTP U MOJAPU3YEMOCTh CBSI3U. THUIBI XMMUYECKON CBS3U:
KOBAJICHTHAsl, = WOHHAs, METaJUIM4YecKas, BOJOpOAHas.  XapaKTEPUCTHKHU
XUMUYECKOM  CBA3U: [JIMHA, OJHEpPrus, HaMpaBIE€HHOCTh, HACHIIIAEMOCTb,
JTUTIOJIbHBIE MOMEHTHI, 3 (PEKTUBHBIE 3apsiIbl ATOMOB.

Tema 3. Pacmeopul Heanekmpoaumos.

CnocoObl BbIpaKE€HUS KOHLIEHTPALMU pacTBOpa. PacTBOpHUMOCTh BEIECTB B
Bozge. Ocmoc. OcMoTrueckoe napieHue. JlaBienne napa pactBopoB (1-blif u 2-oi
3akoHbl Payns). /Jucnepcuvie cucmemst. Konnouonvie pacmsopwi. Kiaccuduxanus
JUCIIEPCHBIX CHUCTEM IO pa3Mepy YacTHll, [0 arperaTHOMY COCTOSHUIO. DU3HKO-
XUMUYECKUE SBJIICHUS Ha TpaHulle pasaena ¢a3. AncopOuus. Pacmeopwi
anexmpoaumos. Teopus 31eKTpoauTUUecKoi qucconuannn. CTeneHb 1 KOHCTaHTa
JMCCOLMALINY, CUJIA BJIEKTPOJIUTOB. Kuciomuocms u wenouHocms pacmeopos.
HonHoe npowusBeneHue Boabl. Bonopoanblil nokaszarenb. bydepHbie pacTBOpBL.
['maponns conen.
OxuciaumenvHo-eoccmanosumenvuvle  peakyuu.  METOIbl  COCTAaBIEHUS U
ypaBHuBaHus OBP.

Tema 4. OcrogHble NOHAMUSL IIEKMPOXUMULL.

DIIEKTPOXUMHYECKAsE CUCTEMA, DJICKTPOA. JEKTPOJABWXKYIIAs CHUJa.
DJeKTpOaHbIA MOTeHIMal. Bomopomueiii snektpona, YpaBHenue Hepncra. Psin
HanpspDKEHU  MeTtauioB. Memannvl. Metamnbl. DOU3WYECKHE W XUMUYECKHE
CBOMCTBA. S-MeTaIbl. XHWMHYECKHE peaknuu. DPu3ndecknue W XHUMHYCCKUE
cBorictBa. [lepexonnpie MeTaiuibl. XMUMUYECKHAE PEAKIIUU.

Ipuxnaonas snekmpoxumus. XMMUYECKUE UICTOYHUKU ToKa. Knaccudukamms
XUT: nepBuUYHbBIE U BTOPUYHBIE. Y CTPOWCTBO Y MPUHIMII IEUCTBUS CBUHILIOBOTO
aKKyMYJIATOpa. DJIEKTPOJIU3 PACTBOPOB M pacijiaBoB cosiei. 3akonsl Dapanesi.
Kopposzua memannos. Ilonstue xoppozuu. CKOpoCcTh KOppo3uu. Buibl KOppo3uu.
MeTobl 3a1IUTHI OT KOPPO3HUH.



5.2. Pa3aeiibl, TeMbl JUCIUIIMHBI M BHABI 3aHATHH
ouHnas gpopma odyuenusn

Ne i/t

Bupl 3aHsATHIA, BKITFOYAsi CAMOCTOSTEIBHYIO
paboTy CTyIeHTOB (B akaj.yacax)

HaumenoBanue
pazzena, TeMbl
TUCILAIUINHBL

3aHATHA
JICKIIMOHHOI'O
THIIA

3aHATUS
CEMHUHAPCKOT
o Thmna / u3
HUX B popme
MPaKTUYECKO
M TIOATOTOBKHU

camoc—
TOSITeNTbHAS
pabora

Kon
WHJUKaTOpa
JIOCTHIKEHHS

KOMIIETEHIIUH

Cemectp

1

Tema 1. OcHOBHEIE
IIOHATHS H 3aKOHBI
XUMHUHU. ODHEpreTuka
XAMHYECKHAX
peaKIuid.
Xumuueckas
KuHeTuka. Karamus u
KaTaJn3aTopPhI.

8

20

NI-7 yka

Tema 2. OcHOBHEIE
MIpeACTaBICHUS o
CTPOCHUH aTroMma.
[Tepuonnueckuii
3aKOH 51
nepuoanIecKast
CHCTEMa UM.
Menpeneena.
Xumudeckas CBSI3b U
CTPOCHUE MOJICKYIL.

JINGE

20

NI-7 yka

Tema 3 PactBopsl
HEDIJIEKTPOJIUTOB.
HucnepcHsie
CUCTEMBI.
Konnounneie
pactBopbl. PacTBOpHI
3JEKTPOJIUTOB.
Kucnornocts u
mienoyHocts. OBP.

20

N-7 yka

Tema 4. OcHOBHEIE
IIOHSTHS
BJIEKTPOXUMHH.
Mertansl.
[Ipuknannas
AIEKTPOXUMHUSI.
Koppo3susi.

20

NI-7 yka

Hrtoro

32

80




3a0unasn popma oodyuenus

Ne i/t

Haumenosanue
pazzena, TeMbl
IIUCUATUINHBI

Buibl 3aHATHIA, BKITIOYAst CAMOCTOSATEIbHYIO
paboTy CTy/IeHTOB (B aKaJI.4acax)

3aHATHA
JCKIIMOHHOI'O
THUIIA

3aounasn / UITY

3aHATUS
CEMHHApPCKOTO
THUIIA / U3 HUX B
dbopme
MPaAKTUYECKOU
IIOJATOTOBKHU
3aounas / UMY

camoc—
TOSITEIIbHAS
paborta

3a04Has /
umny

Kon
WHJUKaTOpa
JOCTHIKEHHUS

KOMIIETEHIIUH

Tema 1. OcHOBHEIE
MOHATHUS U 3aKOHBI
XHMHH.
DHepreTuka
XHUMHYCSCKHX
peaKkuuid.
XumMuueckas
kuHeTnka. Kartamms
Y KaTaJu3aTophl.

2/-

31/-

NI-7 yka

Tema 2. OcCHOBHEIC
MpPEJCTaBICHUS O
CTPOGHHHM  aToMma.
[Tepuoanueckuit
3aKOH u
nepuoinyecKast
cuctema um. JI.I.
MeHnpeneeBa.
XuMuyeckast CBS3b
u CTpPOEHHUE
MOJICKYII.

47—

31/-

NI-7 yka

Tema 3 PactBOpBI
HEAJIEKTPOJIUTOB.
HucnepcHsie
CUCTEMBI.
Komnonnnsie
PacTBOPBHIL.
PactBOpBI
ANEKTPOJIUTOB.
Kucnornocts u
nienoyHocts. OBP.

2/-

31/-

WN-7 yka

Tema 4. OcHOBHEIE
MMOHSATHUS
AIEKTPOXUMHUH.
Meraisl.
[Ipuxnagnas
AIEKTPOXUMHUSI.
Koppo3usi.

2/-

31/-

WN-7 yka

Hroro

10/ -

124 /-




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
oOyueHus dbopma oOyueHus oOyueHus
/ UITY / UITY

1. | Tema 1. OcHOBHBIE OHATUS U 1. Onpenenenye SKBUBAJICHTHOM Macchl MeTalia o 00beMy 5) - 3/-
3aKOHBI XUMUU. DHEpreTHKa BBITECHEHHOT'O BOJOPO/A;
XUMHUYECKHUX PEAKLIUN. 2. CKOpOCTb XUMHUYECKON PEaAKIIH; 4
Xumnueckas kuHetuka. Karanus | 3. Xumuueckoe paBHOBecCHE; 2
1 KaTaJlu3aTophl. 4. TermoBo# 3¢hpekT XMMHUIecKoil peakiuu 3

2. | Tema 3. PactBops! | 1.Peakiin noHHOTO 0OMEHA; 4 - 4 /-
HedeKkTponuToB.  Jlucnepcusie | 2. ['maponus cosneit 4
CHUCTEMBI. Komnonansle | 3. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUT 4
pPacTBOPHL. PacTtBOpHI
ANMEKTPONIUTOB. KHCIOTHOCTH M
niesouHocTb. OBP.

3. | Tema 4. OcHoBHble moHATHA | 1. XUMHUECKHE HCTOYHUKH TOKa; 2 — 3/-
BJIEKTPOXUMHH. Mertansl. | 2. DnekTpous; 2
[Tpuknannas anekTpoxumus. | 3. Kopposus meranios 2
Koppo3sus
HTroro 32 - 10/ -




5.5. 3agaHus 1JI1 CAMOCTOATEIbHOM Pa0dOThHI CTYICHTOB

Ne HaumenoBanue 3agaHusi, BOIPOCHI, JJIs O0BeM QUCLUILUINHEI B aKas.
m/m | pasjaena, TeMBI CaMOCTOSITEJIbHOTO U3yUeHHUs (3a/1aHHS) yacax
JUCUUTIIUHBI OuHasl OuHO- 3a04Hast
¢dopma 3a04yHas ¢dopma
oOyuenust | ¢opma | oOydeHHs
obOyuenus | / UITY
/ UMY
1. | Tema l. CaMOCTOATENBHO U3YYUTh OCHOBHYIO U 14 - 32 /-
OcHOBHbIE JOTIOJIHUTEIBHYIO JINTEPATYPy IO TEME.
MOHATHUA U 3aKOHBI | [I0ArOTOBUTH OTBETHI HA BOIIPOCHI:
XUMHH. 1. Xumunuecknii snemenT. [Ipocroe u
DHepreTuka CJIOKHOE BelIecTBO. 3akoH [lanpToHa.
XUMHUYECKUX 3akoH ABorajpo.
peaKkuuid.
Xumuyeckas
KUHETHKA.
Karanus n
KaTaJIu3aTOpPHI.
2. | Tema 3. | CaMoCTOSATENBHO U3YUUTh OCHOBHYIO U 24 - 32 /-
OcHoBHBIE JOTIONTHUTEIBHYIO JINTEPATYPY IO TEME.
npeacraBieHuss o0 | [IoAroTOBUTH OTBETHI HA KOHTPOJIbHbBIE
CTPOCHHUM aTOMa. | BOIPOCHI:
[Tepuoanueckuit HNonnas cBsa3b. HenanpapieHHOCTD U
3aK0H Y | HEHACHIIIIAeMOCTh HOHHOM CBS3H.
nepuoinyecKast Merannnueckas cBa3b. Bogopoanas
cucrema uM. JI.1. | cBs3b.
Menneneesa.
Xumuyeckas
CBA3b M CTPOCHHE
MOJIEKYI.
3. | Tema 3. | CamMOCTOATENBHO H3YYUTh OCHOBHYIO H 20 - 30 /-
PactBops1 JOTIOJTHUTEIBHYIO JINTEPATYPy O TEME.
HEIJIEKTPOJIUTOB. | [IoATOTOBUTH OTBETHI HA KOHTPOJIbHBIE
HucnepcHbie BOIIPOCHI:
CUCTEMBI. Teopus 3IEKTPOIUTUUECKON
Konnounneie nuccoruanuu. MloHable ypaBHEHUSI.
pPacTBOPBL. [Topsiaok cocTaBlieHNs] HOHHBIX
PactBops1 ypaBHeHUN. OKUCIUTEIBHO-
3IEKTPOJIUTOB. BOCCTAHOBUTEJIbHBIE PEAKIIUH.
Kucnornocts  u | PacctaHoBKa K03 PUIIEHTOB METOIOM
LIEJI0YHOCTb. ANEKTPOHHOTO OanaHca.
OBP. )
4. | Tema 4. | CaMOCTOSITENTHO U3yYUTh OCHOBHYIO U 22 - 30 /-
OcHoBHBIE JOTIOJTHUTENBHYIO JINTEPATYPY O TEME.
TTOHSTHUS [ToaroToBUTH OTBETHI HA KOHTPOJIHHBIE
AIEKTPOXUMHUH. BOIPOCHI:
Meraisbl. Y CTpolCcTBO CBUHIIOBOTO aKKyMYJISITOpA.
ITpuxnannas OcobeHHocTy paboThl HUKEIb-
IIEKTPOXUMHSI. KaJIMHUEBOTO akkymyJsitopa. CepeOpsiHO-
Koppo3zus LIUHKOBBIE aKKYMYJISITOPBI.

DIEKTPONPOBOJHOCTL PACTBOPOB




@DaxTopHl, BAUSIOUINE HA UHTEHCUBHOCTh
KOpPPO3UHU DIEKTPOXUMHUUYECKAs 3alIUuTa
METAJIJIOB OT KOPPO3HH.

B pesynbrate OCBOEHMs 3aJaHUN CaMOCTOATENBHOM PAa0bOTHl CTYAEHT JOJKEH YMEThb pellaTh
3a[a4d MO M3YYEHHBIM TE€MaM, MOJTrOTOBUTHCS K BBIMOJIHEHHUIO Ja00OpaTOPHBIX padoT, a Takke K
sK3aMeHy. Ha ocHOBE M3yuyeHHOro Marepuaia CTyIEHT JOJKEH BBIIOJIHUTH IMCBMEHHBIE 3a/1aHUs B
BHJIC MOAYJIEH, KaK IIPOMEKYTOYHOIO KOHTPOJIS 3HAHUM.

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

/. KypcoBas padora
Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoekT
Kypcosoii npoexm ne npedycmompen.

9. KonrposabHas padora
Konmponvuas paboma npedycmomperna no 3ao0unoti hopme 0oyueHus
[Ipenycmotpena 1 koHTposbHAsE paboTa, BKIIOYAIOIIAs TEOPETUUECKUE BOMPOCHI

U pacueTHble 3a7aud. OHU BBIMOJHIETCS B COOTBETCTBUHM C pa3paOOTaHHBIMU
METOJUYECKUMU YKa3aHUSAMM.
Pa3gesibl KOHTPOJILHOM PadOTHI:
1)  DKBHBaJICHTHI MPOCTBIX U CIOXKHBIX ~ BEIIECTB.  3aKOH YKBHBAJIECHTOB
2)  Crpoenue aroma
3)  Ilepuoamueckas cucrema snemenToB .M. Menaeneea
4)  Xumuyeckas CBs3b U CTpOSHHE MOJEKyl. KOHICHCHPOBaHHOE COCTOSIHUC
BEILECTBA
5)  DHepreTuka XUMHUYECKUX MPOIECCOB (TEPMOXUMHUECKUE PACUECTHI)
6) Hanpagienne XuMH4eCKUX pEeaKLil B U30JIUPOBAHHON CUCTEME. DHTPONUS
7)  Xumudeckas KHHETHKa M PaBHOBECHE
8)  CnocoObl BIpaKEHUS! KOHIIEHTPAIMH PacTBOpa
9)  CaoiicTBa pacTBOPOB
10) HouHble peaknuu oOMeHa
11) T'maponu3 coneit
12)  OxuCIUTETBHO-BOCCTAHOBUTEILHBIC PEAKIHH
13)  DaeKTpoHBIC TOTCHIIMAIBI M AJIEKTPOABIIKYIIIUE CUITBI
14)  Dnexrposus
15) Koppo3sus MeTamioB
16) KomrmiekcHble COeTUHEHUS
17)  s-DnemenTsl (... nst?)




18) JKecTKOCTb BOJBI M METOJIBI €€ YCTPAHEHUs
19) p-Dnementsi (... ns?np'®)

20) d-Duementsl (... (n-1)d*%ns®2)

21) Opranuyeckue coeuHeHus. [lomimepsl

CTpyKTypa KOHTPOJIbHOI padoThI:
1 .TuTynbHBIN JTUCT.
2. YcaoBus 33J1a4M U €€ PEIICHHE C PUBEICHUEM COOTBETCTBYIOIIUX
TEOPETUUYECKUM MOSACHEHUI U popmy.
4. IlpunoxeHus:
— Hcnonbs3oBaHHas nuTeparypa
— HHTepHET-UCTOYHUKH C YKA3aHUEM CCHLIKH.

10. OueHouHble cpeacTBa AJsi NPOBEJCHUS TEKYyILIero KOHTPOJA H
IPOMEKYTO4YHOI aTTecTanuu’

OuenuBaHue  pe3yiabTaTOB  OOyYeHHST 1O  JUCHUIUIMHE U YPOBHS
c(hOpMUPOBAHHOCTU KOMIIETEHIIUN (4aCTU KOMIIETEHIIUH ) OCYIIECTBIISIETCSI B paMKax
TEKYIIIET0 KOHTPOJISl YCIIEBAEMOCTH M ITPOMEKYTOYHOMN aTTECTAllMU B COOTBETCTBUU C
DOH/IOM OLIEHOYHBIX CPEJICTB.

Tumnosoi nepevyeHb BONMPOCOB K MOYJISIM:
Monayns 1

-Beruuciaure maccy (r) Opomuaa Kajblids, B KOTOPOH COIEPIKHUTCS TaKOe XKe
KOJHWYECTBO BEIIECTBA, 4TO U B 9,961 Moauma Kajusl.

-IIpu okucnennn Mmetamwta () maccoit 6,4r momyuwmiics okcun Maccor 8r. Ilpu
BOCCTAaHOBJICHMM 3TOro okcuaa maccod 1,0r momyyen mertamn maccou 0,8r.
OTBeUarOT U ATU JaHHBIE 3aKOHY MOCTOSIHCTBa cocTaBa: 1) ma; 2) uer? OtBer
MOATBEPAUTE PACUCTOM.

- Hanmmmre BoIpa)keHUs 1711 KOHCTAHT PABHOBECHS PEAKIUNA:
1) 2505+ 0,= 2503
2) CH;+ COy,« 2CO + 2H>

B xakom HampaBj€eHHM IPOU30UIET CMEIICHUE PABHOBECHS P TOHMKEHUN
aBJICHUS?

Moayns 2

1
B oannom paszoene npusoosmes npumepvl 0yeHOUHbIX cpeocms



-VkaxuTe kBaHTOBBIE uncna (N, |, M, M) 21eKTpoHa, KOTOPHIii ABIIETCS HOCIETHUM
10 HOPSAAKY 3aMONHEHHs, U ONpEeIUTe YHCIO HECTIAPEHHBIX JIIEKTPOHOB B aTOMe
3JIEMEHTA TPETHETO TIEPHO/Ia YETBEPTOM IPYMIIBI [TIABHOM IOATPYIIITHI.

-BHelHMe ypoBHM aTOMOB HMelOT Bua: 2822pt, 4s?4p?, 5s?5p* 6sl. B kakmx
epHoJax, U B KAKUX MOATPYNIAX HAXOAATCSA 3TH d1eMeHThl? K KaKiM 3JIeKTPOHHBIM
ceMelCTBaM OHM IIPUHAIEKAT?

-OnpenenuTe TUM THOpUAW3ANMKM OpOWUTANIEH IIEHTPAJBHOTO aTOMa B CIEAYIOIINX
YaCTULAX, HA30BUTE M M300pa3HuTe reOMETPHIECKYI0 GopMy TuX dacTull. Onpeaenure
KPATHOCTb CBSI3U U COCTOSHUE HACHIIIAEMOCTH [IEHTPAIBLHOTO aTOMa.

AICl3, CHy, Bls, SCIFs, SiF,4, GeF,.

Monayns 3

- Ilepoxcun Bomopoma. Ctpoenue. OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIE CBOWCTBA.
[IpuBenuTe ypaBHEHUS PEAKIUN.
- KakoBa QyHKIMS B OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuusix SO, u
cyiab¢puToB. COCTaBUTh ypaBHEHUS peakLUUi, MPOUCXOJAIIMX MPpH mponyckaHuu SO,
yepe3 pactBopsl a)H,S 6)KoCrO7 B kucsoii cpee.
- CocTaBUTh YpaBHEHHMS peaKIuil

Mg + H2SOy(konI) =

Zn + H,S04 (pa3d)=

Tumnosoiu nepeyeHb BONMPOCOB K IK3aMEHY:
1. OCHOBHBIE MOHATHSI XUMHH: aTOM, MOJIEKYJIA, IPOCTOE U CIOKHOE BEILIECTBO,
U30TOIbI, XMMUUYECKUN 3JIEMEHT, XUMHUecKas (opMyla, aTOMHasi U MOJIEKYJIsIpHast
Macchl, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN 00beM.
2. OCHOBHBIE KJIACCHI HEOPTaHMUYECKHUX COEAMHEHUH (KHUCIOTHI, COJIU, OKCHIBIL,
OCHOBAaHMSI):  OINpPEACIICHHE, THUIIbl, XHMHYECKHE  CBOICTBA,  IOJIyYECHHE.
HomeHnknatypa HEOPraHM4eCKux COCIUHEHUN.
3. [TonstTre HSKBHBaJEHTa, OKBUBAJIEHTHOIO O0BEMa, MOJSPHONH  MaccChl
SKBHUBaJeHTa. Pacuer MOJSpHONW Macchl SKBUBAJIEHTA 3JIEMEHTA, OKCUAA, KUCIOTHI,
OCHOBAaHMSI, COJIH. 3aKOH YKBUBAJICHTOB.
4. B3auMocBs3b sHepruu u Macchbl (ypaBHeHUE DUHINITEHHA). 3aKOH MOCTOSITHCTBA
cocTaBa. 3aKOH KpaTHBIX OTHOIIeHHH. OObeAMHEHHBIA Ta30BbIi 3aKOH (ypaBHEHUE
['eit-JIroccaka u boitnsa-Mapuorra). Ypasauenue Knaneiipona, ypaBHeHHUE COCTOSHUS
UJEAIBHOIO raza. 3akoH ABOTaipo U CIEACTBUS U3 HETO.
S. OCHOBHBIE CBEJECHHS O CTPOEHUMM aToMa (COCTaB aTOMHBIX fJI€p, M3O0TOIIbI,
ONpENEICHNE XUMHYECKOr0 3JIEeMEHTa). JIBOMCTBEHHAs (KOPITyCKYJIIPHO-BOJIHOBAS)
IpUPOJA CBETA, JIEKTPOHA.
6. PU3NYECKUN CMBICII KBAHTOBBIX YHCEIL.



1. [lepmonnueckass cucrema »smeMeHToB JI.JMI. Menneneea. DneKTpoHHas
koHurypanus atomoB. [lepuonuueckuit 3axkon J[.M1. MenneneeBa. Teoperuueckoe
000CHOBaHUE NMEPUOUIYECKOTO 3aKOHA. 3aKOH Mo3u.

8. [Topsimok 3amojHEHUs SJIEKTpOHaAMU OpOuTaned: NPUHLUI HauMEHbIIEH
sHepruu, npuHuui [laynu, npaBuno Xynaa, npasuio KiedkoBckoro.

TunmoBble TECTOBBIE 3aJaHUA:

1. 3aoanue {{ 1)} TINol
[IlenoyHBIMU METAIIJIAMH HE SBISIOTCS:
1. Cu
2. K
3. Li
4. Na

2. 3a0anue {{ 2 }} TINe2

[Tpu B3auMoOIeHCTBUU KalHsl ¢ BOAOH 0Opa3yercs:
1. xucnopon u kuciora
2. MeTaJll U COJb
3. BOJOpPOJ ¥ OCHOBAaHHE
4. ocaJoK U OKCH]L

3. 3aoanue {{ 3 }} T1Ne3
Kaxoit meTai npu B3auMOJEHCTBUU C KHCIOPOJIOM 00pa3yeT CyNepOKCH/I;
1. Sn
2. K
3. Li
4. Cr

4. 3aoanue {{ 4 }} TINo4

CKOHI)KO OJICKTPOHOB Ha BHCHIHEM SHCPTCTUYCCKOM YPOBHE Yy ATOMOB IICJIIOYHO-3€MCIBbHBIX
MCETAJIJIOB:

1) 1

2) 2

3) 3

4) 4

IIpumepsbl BONPOCOB J1 onpoca:
- Metoaom 37eKTPOHHOTO OajaHca pacCTaBUTh KOA(PDUIIUECHTHI B YPABHCHHUH
peakiun Kl+H;0,+H,;SO4=1,+K,SO4+H,0, koadpurtneHT nepes BocCTaHOBUTEIEM

paBeH:
- Merogom anexkTpoHHOro OanaHca noaoopath Ko PUIIMEHTH B ypaBHEHUU
peakuuu

- 3akoHunTe ypaBHeHue peakiuu Ca+HNO3(pa36)=..., METOI0M 3JIEKTPOHHOTO

Oananca nmoadepute KO3POUIHUEHTHI, YKOXKUTE CyMMY KO3 (ULIMEHTOB B MPaBOi
YaCTHU yPAaBHEHUS PEAKIUU

- MeTo1oM 31€KTpOHHOro OanaHca paccTaBbTe KOA(Q(UIUEHTH B ypaBHEHUU
peakuu P+HNO3(pa36)+H;0=H3PO4+NO u ykaxkure cymmy Ko3¢pGUIIUEHTOB B
JIEBOY YaCTH YPABHEHHUS



IIpuMepsbI TeM rpynnoBbIX AMCKYCCHIM:

1 . CpaBHeHHE aM(OTEPHBIX, OCHOBHBIX M KHCIIOTHBIX CBOMCTB pPAa3JIMYHBIX
COeJIMHEHU.

2. Tunbl XUMHUYECKUX CBS3EH B COCUHEHUSAX.

3. OKuCIUTENBbHO-BOCCTAHOBUTEIbHASI ~ JBOMCTBEHHOCTh B  Pa3jIMYHBIX
IIPEBPAILCHUSIX.

4. DNeKTPOXUMHUYECKHE MOTEHIUAIIBI U CKOPOCTh MPOTEKaHUsI peaKLUi.

TunoBble 3a1aHUs 1JI51 KOHTPOJIbHOH padoThI
1. IIpu BoccranoBnenuu Bopopogom 10,17 r okcuma ABYXBAJIEHTHOTO Me-

Tayuta 00pa3oBayiock 2,25 T BOJIBI, SKBUBaJEHTHasT Macca kotopor 9,00 r/mMos.
Brluncnure SKBUBAJICHTHYI0 MAacCy OKCHIA M SKBUBAJICHTHYIO Maccy MeTaslia.
UeMy paBHa aTOMHas Macca Metasia?

2. DOKBUBAJICHTHAs Macca TPEXBaJEHTHOTO MeTaia paBHa 9 r/mMonb. BeI-
YUCJIUTE aTOMHYIO Maccy MeTajlla, SKBHUBAJEHTHYIO MacCy €ro OKCHJa U Tpo-
LEHTHOE COJEPKAHUE KUCIOPOa B OKCU/IE.

3. N3 1,35 r okcnpoa Metaiuia noinydaercs 3,15 r ero Harpara. Berauciure
HKBUBAJICHTHYIO Maccy Metasuia. Omeem: 32,5 T/MOJIb.

4, N3 1,3 r ruapokcuna Meramia mnoiydaercs 2,85 T cyibdara 3TOro xe
MeTasuia. Beraucnnre sKBUBaJIeHTHYIO Maccy Metauia. Omeem: 9 T/MOJIb.

5. Okcup TpexBaJIEHTHOTO 3JjieMeHTa cojepxkuT 31,58% xucinopona. Bsi-
YUCIUTE SKBUBAJICHTHYIO MacCy M aTOMHYIO MaccCy 3TOr0 AJIEMEHTA.

11. YueOHO-MeTOAUYECKOE O0ecTIeueHre JUCIUTITHHBI

11.1. PexoMeHayemas qureparypa
1. 'muaka H.JIL. O6mas xumus: yueoHoe mocooue / H.JI. 'muuka - M.: KHOPYC,

2010. — 752 ¢. Konn4ecTBO 9K3eMILISIPOB — 22.

2. I'muaka H.JI. 3amaum u ynmpaksaenus mo oOmieit xumun / HJL T'muaka — M.:
KHOPVYC, 2012 — 240 c. Konu4ecTBo 3K3eMIIIpoB — 32.

3. Ilpecc, U. A. OcHoBbl 06011e# Xxumun: yueoHoe ocodue / 1. A. Tlpecc. — 4-e uz .
— Cankr-IlerepOypr : XUMU3JAT, 2020. — 352 ¢. — ISBN 078-5-93808-344-9.
— Tekct : snekTpoHHBIM // DnekTpoHHO-0MOMMoTeuHast cucrema [PR BOOKS :
[caiit]. — URL: http://www.iprbookshop.ru/97819.html  (mata oOpaienus:
05.05.2021). — Pexxum noctyna http://www.iprbookshop.ru/97819

4. bapxoBckuii E.B. OOmas xumusi [DaeKTpoHHBIA pecypc]: yueOHoe mocobue/
bapkoBckuit E.B., Tkaue C.B., Ilerpymenko JL.I'.— DneKkTpoH. TEKCTOBbIE

naHHple.— MuHck: Beiiimas mkona, 2013.— 641 c¢.— Pexum npocryna:
http://www.iprbookshop.ru/35509 .— 5BC «IPRbooks»
5. Crace H.®. CnpaBouyHuKk 1mo oO0Iel U HEOPraHWYeCKOM XUMHUHU [DJIEKTPOHHBIMN

pecypc]: yuebroe nocobue / Ctace H.®. — DneKTpoH. TEKCTOBBIC JaHHBIC. — TOMCK:


http://www.iprbookshop.ru/35509

Tomckuit monurexHuueckud ynusepcuteT, 2014. — 93 C¢. — Pexum pgocryna:
http://www.iprbookshop.ru/34718. - 9BC «IPRbooks».

6. Hpo3nos, A. A. Heopranuueckas xumus : yueoHoe mocooue / A. A. [Ipo3aoB. —
2-¢ m3a. — Caparos : Hayunas xaura, 2019. — 158 ¢. — ISBN 978-5-9758-1753-2.
— Texker : snexkTpoHHBIN // DnekrpoHHo-OubOMnoTeunas cuctema [PR BOOKS :
[carit]. — URL: https://www.iprbookshop.ru/81031.html (mara oOGpamieHus:
12.07.2021).

11.2. Ilepuoguyeckue U31aHus
He ncnonp3yrores

11.3. HopMaTHBHO-NIPABOBbIE AKTHI M HHbIE IPABOBbIE JIOKYMEHThHI
He UCNONb3YIOMCS

11.4 IlepeyeHb 3JIEKTPOHHO-00Pa30BaTeJIbHBIX PECYPCOB
1. Y4ueOHO-MeTOIMYECKHE MaTepUaIbl MO TUCIUIUTAHE « XUMUSD)

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

2. Caiit DTU (pumman) CI'TY umenn ['arapuna FO.A. http://techn.sstu.ru/

11.5 D71eKTPOHHO-0MOIMOTEYHbIE CUCTEMbI

1. «OBC IPRbooksy,

2. OBC «Znaniumy

3. «OBC elibrary»

4, 5bC «kKOHCVYJIbTAHT CTYJAEHTA»

5. bubmuoreka MI'Y um M.B.JlomonocoBa. Xumuueckuii dakyaprer MI'Y
www.chem.msu.su

6. Poccuiickas HarmonansHas oubiaunoreka (PHB) www. nlr.ru

11.6. Pecypcni HHGPOPMALMOHHO-TEJIEKOMMYHHUKAIMOHHOU ceTn
«AHTepHeT»

11.7. TleuaTHble U 3JIeKTPOHHBIE 00pa3oBaTe/ibHbIe pecypchl B (opmax,
aJalTUPOBAHHBIX VISl CTYJACHTOB ¢ OTPAHMYEHHBIMHM BO3MOKHOCTSIMH 3/10POBbSI
(11 TPYINI M MOTOKOB € TAKUMHU CTYJAEHTAMM)

1. AnantupoBanHas Bepcusi HOb, mis ucnons30BaHNs MHBAIMAAMU U JIMIIAMU
C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBBSI

Obyuarowuecs uz uucia uneaiuoos u auy ¢ OB3 obecneuenvt neuamuvimu u
(unu) 271eKMPOHHBLIMU 0OPAZ08AMENILHLIMU PEeCYPCamu 8 hopmax, aoanmupo8aHHbLX
K 02PaHUYeHUAM UX 300PO8b.


http://www.iprbookshop.ru/34718
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=105
http://techn.sstu.ru/

12. MudopManiuoHHO-CIPABOYHbIE CHCTEeMbI M NMpodeccuoHAIbLHbIE 0a3bl
JTAHHBIX

OO6yuaronuMest obecriedeH A0CTyI (yAaJICHHBIM JOCTYI), B TOM 4YHCJIE B
cllydae MPUMEHEHHS AJICKTPOHHOTO OOYy4YeHUS, AMCTAHIIMOHHBIX O0Pa30BaTEIbHBIX
TEXHOJOTHH, K COBPEMEHHBIM  MNpOoPecCHOHANBHBIM  0a3aM  JaHHBIX W
WH(POPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM.

12.1 IlepeyeHb MHPOPMANMOHHO-CIIPABOYHBIX CHCTEM

12.2 Ilepeyenn npogecCHOHAIBHBIX 023 JaHHBIX

12.3 IIporpammHoe o0ecnieueHne

OOpazoBaTeNbHBIA MPOIECC MO JUCHUILIMHE OO0ECleYeH HEOO0X0IUMbIM
KOMITJIEKTOM JIMIIEH3UOHHOTO W CBOOOJHO PAacIpOCTPaHSIEMOr0 MPOrPaMMHOIO
00cCIeYeHHs, B TOM YHCJIe OTEYECTBEHHOIO MPOM3BOACTBA (IOICKHUT OOHOBJICHHUIO
IPU HEOOXOTUMOCTH).

1) JIuneH3nOHHOE MPOrpaMMHOE 00eCIICYCHNE

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

Kaxnpiit oOyuaronuiics B TeU€HHUE BCEro Inepuoga o0ydeHus: 00ecreuynBaeTcst
WHIUBUAIYyAIbHBIM  HEOTPAHWYCHHBIM  JIOCTYIIOM K  3JEKTPOHHO-OMOIMOTEUHOM
CUCTEME U DJICKTPOHHOU UH(POPMAIMOHHO-00pa30BaTEILHOM Cpejie.

13. MaTepuajibHO-TeXHHYECKOe o0ecreueHmne

Vuebnas ayoumopus ons nposedenus 3aHAMUL 1eKYUOHHO20 MUNd, meKyuje2o
KOHMPONA U NPOMENCYMOUYHOU ammecmayuu, 2pynnosvix U UHOUBUOYATbHBIX
KOHCYTbmayuil

YKOMIUIEKTOBaHA  CIEIUATU3UPOBAHHON  MeOENbl0 U TEXHUYECKUMU
cpeactBamu  oOydeHus: 18 pabGoumx wmect oOydaromuxcs; pabodee MecTo
MpENoIaBaTelisd; KiacCHas [JIOCKa; MPOCKUUWOHHBIM 3KpaH; MYJbTUMEIUNHBIN
IPOEKTOpP;  KOMIIBIOTEp, MOJAKJIIOUEHHbIM K IMHTepHer wu  pmoctrynmom B
uHpopmarmonHo-oopaszoBarenbuyto cpeny ITU (punman) CI'TY umenu I'arapuna
FO.A.; nemoHcTpanlMOHHOE€ OOOpy/IOBaHHME U  y4yeOHO-HArJISHBIE TOCOOUS,
oOecreynBaIIMe TEMaTUYECKUe WJUTIOCTpallMM 1Mo  pabodeil  mporpamme
JTVCHUTUTAHBI

Vuebnas ayoumopus 0151 nposedenust 3aHamuil 1a60pamopHo20 munda

YKoMIJIEeKTOBaHa  CHENUAM3UPOBAHHOW  MEOENbI0 U TEXHUYECKUMU
cCpelcTBaMM O0y4YeHHUs: OcHalleHa MyiabTuleHTpudpyroii CM-6M, peakTtuBamuy,
mTaTuBaMu, cupToBkamu, Becamu Shinko AJH-220 CE-220, nocynoii XuMHU4eCcKoi
CTCKJISTHHOM, TIJIaKaTaMH, HATJISAIHBIMU TMOCOOMSIMH, BHJICO, ayJAHO MaTepHaIlaMH,
MYJIbTUMEIUMHON anmnapaTypoH, IIaHIIeTaM1A, MAKETaMH U T.II.

Pabouyro mporpamMmy cocTaBuiI /O.I". HeBepnas/




14. JlonoiHeHnsi U I3MEHEHUA B padoyeil mporpamme

Pabouas mporpamMma nepecMoTpeHa Ha 3ace1aHuu Kadeapsbl
« » 20 rojia, mpoTokos Ne

3aB. xadenpoii / /

BHecennbie n3MeHeHus yTBepxkaeHbl Ha 3acenanuu Y MKC/YMKH

« » 20 _ ropma, mpoTokoa Ne
[Mpencenarens YMKH / /




