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1. HEJIM A 3AJIAYN TUCHUITJINHBI

1.1. Hean aucuMnInHbI

dbopMHpOBaHNE Yy CTYACHTOB IEJIOCTHOTO MPEJACTABICHUS O IPOIECcCax U
SBJICHUSIX B TPUPOJE M TEXHUKE, MMOHWMAHHS BO3MOXKHOCTEH COBPEMEHHBIX
HAyYHBIX METOJIOB ITO3HAHMS MAaTEPHAILHOTO MHUPA U OBJIAJICHUS STUMH METOJAaMHU
JUISL peIleHus 3a7ad, BO3HHUKAIONIUX TPH BBIMOJIHEHUU MPOdheCCHOHATBHBIX
byHKIU.

[losHanme  XUMHM  HEOOXOAWMO  JJI1  (OPMHpPOBAHHS  HAYYHOTO
MHUPOBO33PEHUS, PA3BUTHS JIOTHYECKOTO MBIIIICHUs, TPO(PECCHOHATLHOIO pOCTa
OyIyIIuX CICIUAINCTOB.

1.2. 3agaun ocBOeHHS TUCHUILIHHBI

- 3aJI0)KUTh OCHOBBI JISl TIOHUMAHHUSI XUMHUYCCKUX ITPOIICCCOB MPEBPAIICHUS
BCIIIECTB, KOTOpPBIE OYIyT CIOCOOCTBOBaTh NPHHATHIO TPAMOTHBIX, HAyYHO
000CHOBaHHBIX TPO(ECCHOHATBHBIX pEHNICHUH B 00JIACTH  CTPOUTEIHHOU
TEXHOJIOTUH, a TaKXKe CIIOCOOCTBOBATh BHEIPCHHUIO TOCTIKCHHH XUMHH TIPU
pELIeHUH 3TUX IpodIieMm;

- IPUBUTH HABBIKA OCMBICIICHHOTO PEIICHHUS KOHKPETHBIX XUMHUYECKHX 3a/1ad,
HAyYUTh HAXOIUTh ONTHUMAJbHBIC pPEIICHUS NPO(ECCHOHATBHBIX 3a7a4, B TOM
YHCJIe C UCII0JIb30BAHUEM 3aKOHOB XMMHUHU, XUMHUUYECKHUX MPOIIECCOB M BEIIECTB.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Juciunnmaa «XuUMUsS» OTHOCUTCS K AUCIHUINIMHAM O0S3aTEIbHOM YacTh
omoka b1.

3. HEPEYEHbD IVIAHUPYEMBIX PE3YJbBTATOB OBYUEHMUA 11O
JUCHUIIJIMHE

[Ipomecc m3ydeHUsT MUCIUILTMHBI « XUMUS» HAMpaBlieH Ha (DOPMUPOBAHHE
CIEAYIOIMNX KOMIIETEHIINM:

OIIK-1 - CnocobeH pemaTh 3a1a4u MpohecCHOHANTBHON JeATeIbHOCTH Ha
OCHOBE HCITOJIb30BaHUSI TEOPETHUUECKUX M MPAKTUYECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HAYyK, a TAK’Ke MaTEMaTUUECKOTO arlrnapara

VYK-1 - Cnoco0GeH ocCymIecTBISITh MOUCK, KPUTHUECKUI aHaau3 M CHUHTE3
uH(pOpMaIH, MPUMEHSITh CHCTEMHBIN MOAXO/ JIJIsl PEIICHUS MOCTAaBIECHHBIX 3a/1a4

Pe3yabTaThl 00ydyeHusi, XapaKkTepu3youue

Komnerenuus
copMHUPOBAHHOCTH KOMIIETEHIIMH
OIlK-1 3HAaTh OCHOBBI XUMHH, CBOMCTBA XUMHUUYECKUX DJIIEMEHTOB
Y UX COCIMHEHUM, COCTABIIAIOIINX OCHOBY CTPOUTEIbHBIX
MaTEpPHUaJIOB

YMCTb IIPUMCHATD IMOJYUYCHHBIC 3HAHHWA 110 XMMHUHU IIPpU
HN3YUYCHUHU OAPYIUX OUCHUIIINH

BJIaJICTh OCHOBHBIMH 3HAHHSIMH, ITOJTyICHHBIMH B
JICKITAOHHOM KypCe XHUMHHU, HEOOXOAMMBIMH JIJIst
BBITIOJTHCHHSI TEOPETHYCCKOTO U AKCIIEPUMEHTAILHOTO
HCCIIEIOBAHUS




YK-1 3HaTh U aHAJU3UPOBATH 3aJ1auy, BBIICISIThH €€ 0a30BbIe
COCTaBJISIIOIINE

YMETb HAXOJUTh U KPUTUYECKHA aHAITU3UPOBATH
uHdOpMaIUIO, HEOOXOAUMYIO JIJIsl PEIICHHUS
MOCTaBJICHHOW 3aJ]a4M; yMETh IPaMOTHO, JIOTUYHO,
apryMEHTUPOBAHO (OPMHUPOBATH COOCTBEHHBIE CYKICHUS
u onieHKU. OTimyath (HakThl OT MHEHUH, HHTEPIIPETAIUH,
OILICHOK U T.J. B PACCYKJICHUSIX IPYTUX YUYACTHUKOB
JESATETLHOCTH

BJIAZIETh METOJUKOM OIPENIECIIEHNS U OLICHUBAHUSA
MPAKTUYECKUX MOCIEACTBUN BO3MOKHBIX PENICHUH

4. OFBEM JUCHUIIJIMHBI
OO6mmast Tpy10eMKOCTh JTUCIUTIIUHBI « XUMUSD COCTABIISIET D 3.¢€.
Pacnpenenenrie Tpy10€eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHSATUN
o4yHasi popma o0yueHust

. Bcero | Cemectpsl
Bunpr yue6HOM paboThI HACOB 1
AyIUTOpHBbIE 3aHATHSA (BCEr0) 72 72
B Tom yucie:
Jlexiuu 36 36
Jlaboparopusbie padotsi (JIP) 36 36
CamocTosiTesibHasi paboTa 72 72
Yacel Ha KOHTPOJb 36 36
Buibl poMEKyTOUHOM aTTECTAIMU - IK3AMEH + +
OO6miast TPy 10€MKOCTb:
aKaJeMUYECKUE YaChI 180 180
3a4.e1. 5} 9)
04HO-3204Has Gopma o0yUeHus
. Bcero | Cemectpbl
Buapbl yueOHOM paboThI QOB 1
AyIuTOpHbBIE 3aHATHS (BCEro) 32 32
B Tom uncre:
Jlexrun 16 16
Jlaboparopusie paboTs (JIP) 16 16
CamocrosiTesibHasi pabora 112 112
Yacel Ha KOHTPOJIb 36 36
Buibl mpoMeKyTOYHOM aTTeCTallUuM - SK3aMEH + +
OO0mast TPy I0EMKOCTb:
aKaJeMUYECKHUE YaChI 180 180
3a4.ej. 3) 5




5. COAEPKAHME JJUCIUTLTAHBI (MOIYJIST)

5.1 Copep:xkanue pa3aejoB JIUCHUIUVIMHBI W pacnpejejieHune
TPYAOEMKOCTH 10 BUAAM 3aHATHHI
ouyHast popma o0yueHust
Ne HanmenoBanue TeMBI Coneprxanue paszena Jlexiy J1ab. CPC Beero,
n/m 3aH. qac
1 | BBenenue B 00mIyto 1 OCHOBHBIE 3aKOHBI XUMHU.
HEOPraHUYEeCKYI0 CrpoeHue aToma 1 nepuoAnIecKas
XHMHUIO. cuctema JI.11. Menpaeneena.
. 6 6 12 24
Xumnueckas cBa3b. CBoliCcTBa
XAMUYECKHX DJIEMECHTOB U HX
COCIUHEHUM.
2 HamnpaBnenHnocts XuMHU4YecKask TEPMOIMHAMMUKA.
XHUMHYCSCKHX XHUMHUYECcKass KHHETHKA U KaTaaus. 6 6 12 24
MIPOIIECCOB. XHWMHYECKOE pAaBHOBECHE.
3 PacTtBOpHI KosmuratuBHaeie cBOMCTBA
AJIEKTPOJIUTOB U pacTBOPOB.
reTeporeHHbIC Teopus 2IEKTPOIIUTUYECKON
JIUCTIEPCHBIE CUCTEMBbI Jucconanuy. PaBHoBecus B 6 6 12 24
pacTBOpax 3JIEKTPOJIUTOB.
['eTeporennsie nucnepcHbie
CUCTEMBI 1 TIOBEPXHOCTHbIE
SIBIICHHS.
4 | DHEKTPOXUMHUYECKHE XuMuyecKasi akKTUBHOCTh
MPOLIECCHL. METaJLIOB. I'albBaHMYECKUI
AIEMEHT. DJIEKTPOIIHU3. 6 6 12 24
Koppo3sus u 3amura meTanioB u
CILIaBOB.
5 | OcHoBbI oprannueckoit | Heoprannueckue u opraHndeckue
XUMHUU U MTOJTUMEDHI.
BBICOKOMOJIEKYJISIPHBIX 6 6 12 24
COeIUHCHMI
6 |TeopeTrndyeckue OCHOBBI KauecTBeHHBIN XUMUYECKUI
aHAJUTUYECKON XUMHUM. a"ann3. KommdyecTBeHHBIN
XAMUYCCKHI aHAIIN3, 6 6 12 24
DOU3NKO-XUMUYIECKHUE METOIBI
aHajau3a.
Hroro| 36 36 72 144
04HO-3204HAas Gopma o0yUeHus
Ne HaumenoBanue JIab. Beero
i TeMbI Coneprxkanue pasjena Jlekn sam. CPC ,
Jac
1 Bsenenue B OCHOBHBIE 3aKOHBI XUMUU.
o01ryro u CrpoeHnue aToma u
HEOPraHUYECKYIO nepuoanyeckas cucrema J1.1. 4 4 18 26
XHMHIO. MenneneeBa. XMMHYECKas CBA3b.
CBOICTBa XUMHUYECKUX DJIEMCHTOB
U UX COeOUHEHNH.
2 HamnpaBnenHocTs XHUMHYECKask TEPMOIMHAMHUKA.
XUMHUYECKUX XuMuueckasi KHHeTUKA U KaTalus. 4 4 18 26
MPOIIECCOB. XHUMHUECKOE PABHOBECHE.




PacTtBOpHI KomnmuraruBHeie cBOKCTBA
JIEKTPOJINTOB U pacTBOpPOB.
reTepOreHHbIC Teopust 2EKTPONIUTHYECKON
JUCIIEPCHBIE qucconnanuu. PaBHoBecus B ) ) 18 ”

CHUCTEMBI pacTBOpax 3JIEKTPOJIUTOB.
I'eTeporennsle quCIIEpCHBIE
CHUCTEMBI U IOBEPXHOCTHBIE

SIBJICHMUSL.
DIEKTPOXUMHYECK XnMHYECKasi aKTUBHOCTb

HC MPOUCCCHhI.

MeTaJu10B. ['aIbBaHUYECKUN
3JIEMEHT. DICKTPOIIHU3.
Koppo3sus u 3amura MeTamioB u

18

22

CILIaBOB.
OCHOBEI Heopranunueckue u oprannueckue
OpraHU4eCcKOu MIOJTUMEPHI.
XAMHH U 2 2 20 24
BBICOKOMOJIEKYJISIP
HBIX COCIUHCHUNU
Teopernueckue KauecTBeHHBIN XUMUYECKUN
OCHOBBI a"anu3. KoandaecTBeHHBIN
aHAJUTUIECKOM XAMHUYECKHM aHaIN3. 2 2 20 24
XHMHH. DHU3HKO-XUMHUYECKUE METOJIBI

aHaJIn3a.

Hroro 16 16 112 144

5.2 Ilepeyenn 1a00paTOPHBIX PadoOT

1. AtomHO-MOJIeKyJIspHOE yueHue. OCHOBHBIC 3aKOHBI XUMUHU.

2. OCHOBHBIE KJIaCCHl HEOPTAHUYECKUX COCTUHEHUM.

3. CtpoeHue BellecTBa.

4. OCHOBBI XMMUYECKOW TEPMOJUHAMUKU. TepMOXUMHUSL.

5. XuMnueckass KUHETHUKa. XUMHUYECKOE PaBHOBECHE.

6. OOmme CcBOMCTBa pacTBOPOB M PABHOBECHS B BOJIHBIX pPacTBOpax
AJIIEKTPOJIUTOB.

7. I'eTeporeHHble AUCIIEPCHBIE CUCTEMBI.

8. DIIEKTPOXUMHUYECKHUE TIPOIIECCHI.

9. CBolicTBa OpPraHUYECKUX BEIIECTB U BHICOKOMOJICKYJISIPHBIX COCTUHECHHUM
(mosMMepoB).

10. KauecTBEeHHBIN 1 KOJTUICCTBEHHBIN XUMUUECKUHN aHAIIN3.

6. MIPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIbBHBIX PABOT
B coorBercTBUM ¢ y4eOHBIM IIJJAaHOM OCBOCHHME JIMCUUIUIUHBI HE
peayCMaTpPUBACT BBITIOJHEHHWE KypCOBOTO MpoeKTa (paboThl) WM KOHTPOJIHHOU
paboTHI.



7. OHEHOYHBIE MATEPHUAJIBI UISA ITPOBEJIEHUSA

MNPOMEXKYTOUHOM ATTECTALIUU OBYYAIOIIUXCS IO
JAUCHUIIJIMHE
7.1. Onucanue mokasareJjieii 1 KpuTepueB OLECHMBAHUSA KOMIIETeHUMI
HA Pa3jJIMYHbIX dTanax ux (pOpMHPOBaHUsI, ONMCAHUE IIKAJ OLEHUBAHUS
7.1.1 JTan Tekylero KOHTPOJsi
Pe3ynbTarhl TEKyLIero KOHTPOJS 3HAHUN M MEXKCECCHOHHOM aTTecTaluu
OLICHUBAIOTCSI 110 CIIEAYIOIIEH CUCTEME:
«aTTECTOBaHY;
«HE aTTECTOBAHY.

PesynbTaTsl 00y4eHus,

Kowmme- XAPAKTEPH3YIomue Kpurepu ATrecToBaH | He arTecToBan
TeHIHA copmMupoBaHHOCTH OLICHMBAHMS
KOMIIETeHIIUH
OIIK-1 3HaTh OCHOBBI XMMHH, CBOMCTBA |AKTHBHAs padoTa | BeimoaHenue | HepbimonHeHue
XMMHUYECKHX 3JIEMEHTOB U X  |Ha JJabOpaTOpHBIX [paboT B CPOK,| pabdoT B CPOK,
COEIMHEHUI, COCTABIIAIOIINX  |3aHATUAX U peyCMOTPE | IPELyCMOTPEHH
OCHOBY CTPOUTENbHBIX 3amuTa HHBIN B BIii B pabOYmX
MaTepUasoB 1ab0paTOPHBIX pabounx nporpaMmmax
paboT B CPOK. IpoTrpamMmMax
yMETb IPUMEHSTH MOTy4YeHHbIe [Pemenue Boinonuenue | HeBbinonnenue
3HaHUS IO XUMUH TIPU CTaHJapTHBIX paboT B CpoK,| pabdoT B CPOK,
U3YYEeHUU APYTUX TUCHUIUIMH |MPaKTHUYECKUX PeyCMOTPE | TPETyCMOTPEHH
3a1a4y HHBIN B BIif B pabOYmX
pabounx nmporpaMmmax
IIporpaMMax
BJIa/IETh OCHOBHBIMM 3HaHUSIMM, |Penienue Brinonnenue | HeBrpinonnenue
MOJIyY€HHBIMH B JIEKLIMOHHOM  [[TPUKJIaIHBIX paboT B CpoK,| pabdoT B CPoOK,
Kypce XUMHUH, HEOOXOIMMBIMHU  (3a/1a4 B IIPEyCMOTPE | IPEyCMOTPEHH
JUISL BBITIOJTHEHUS KOHKPETHOU HHBIN B bIif B pabounx
TEOPETUIECKOT0 U IIPEeIMETHON pabouunx porpaMmmax
9KCIIEPUMEHTAIILHOTO o0nactu porpaMmMax
HCCIIEI0BaHUS
YK-1 3HATh U aHAJIM3UPOBATh 33/1a4y, [AKTUBHAs paboTa | Bemmonnenue | HeBbimonnenue
BBIJICTIATH €€ 0a30BbIC Ha JIaOOpaTOPHBIX [paboT B cpok,| padoOT B CPOK,
COCTaBJISIOLINE 3aHATUAX U MIPeIyCMOTpE | IPEAYCMOTPEHH
3alaTa HHBIN B BIif B pabounx
1ab0paTOPHBIX pabounx MporpaMmax
paboT B CpOK. IIporpaMMax
yMETh HaXOJUTh U Kputndecku |Pemenue Brinonnenue | HeBrinmonnenue
aHATM3UPOBATh HHPOPMAIIHIO, [CTAHIAPTHBIX paboT B CpoK,| paboT B CPOK,
HEOOXOJUMYIO JUIS pEIICHUS  |MPaKTHUYECKHUX PeyCMOTPE | IPETyCMOTPEHH
IIOCTABJICHHOM 3aJ]a4M; YMETh [3a/1a4 HHBIN B bIif B pabounx
IPaMOTHO, JIOTUYHO, pabounx nmporpaMmmax
apryMEeHTHPOBAHO IporpaMmax

(hopMupoBaTh COOCTBEHHBIE
CyX/IeHus 1 oleHKH. OTIu4aTh
(baxThl OT MHEHUI1, OLICHOK U
T.JI. B paCCYKJIEHHIX APYTHX




YYaCTHUKOB JI€ATEIIbHOCTH

BJaJETh METOUKON Pemienue Brimonanenune | HeBrimonHenne

ONpeACIICHUS U OLICHUBAHUS MPUKIaAHBIX paboT B CpoK,| paboOT B CPOK,

MPAKTUYECKUX MOCIEICTBHUI 3aJ1a4 B MpPeayCMOTpE | MPEIYyCMOTPEHH

BO3MOKHBIX PEIICHHUI KOHKPETHOMU HHBIU B bIil B paboumx
MpEeAMETHOMN pabounx nporpammax
obnacTH MporpamMmmax

7.1.2 ITan nNpoMe:KyTOYHOT0 KOHTPOJIS 3HAHUI

Pe3ynbpTaThl MpOMEKyTOUHOTO KOHTPOJISI 3HAHUH olleHuBatoTcs B 1 cemectpe
JUIsl 04HOM (popMbl 00yueHus, 1 cemectpe A1 OYHO-3a04HOM PopM 0OydeHHS MO
YeThIpeXx0auIbHON CUCTEME:

«OTJIUYHO;

«XOpOILOY;

«yAOBJIETBOPUTEIILHOY;

«HEYOBJIETBOPUTEIILHON.

PesyabTaThl 00yueHus,
Kommne- XapaKTEpH3YIONie Kpurepun OTJau4HO Xopowo Ynosu. Heynos.
TEHI[US chopMupoBaHHOCTE OLlEeHUBAHUSA
KOMIIeTEHIIU U
OIIK-1 3HaTh OCHOBEI XUMHH, |TecT Brimonnenu | Bemmonnenue | Bremmonnenue | B Tecte Menee
CBOICTBA XMMUYECKUX eTectaHa | tectaHa 80- | TecraHa 70- 70%
JJIEMEHTOB 1 UX 90- 100% 90% 80% MPaBUIBHBIX
COCIUHCHHUM, OTBETOB
COCTaBIISIOIINX
OCHOBY CTPOMUTENbHBIX
MaTepHaJoB
YMETb PUMEHSTh Pemienne 3amgaun [Ipogemonct | ITpoaemonctp 3amauun He
MOJIyYCHHbIC 3HAHWSI  |CTAHJAPTHBIX | pEIIeHBI B p UpoBaH | UPOBaH BEPHBIA penieHsl
M0 XMMUU NpU MIPaKTUYECKH TTOJTHOM BEPHBIN X0 | X0/ pelleHus B
W3YYEHHUH JPYTHX X 3a51a4 odbeMe U peuieHust OOJIBIIIMHCTBE
JHMCITUTLINH TOJIy4eHbl | BceX, HO He 3a7a4
BEPHEIC MOJTyUYCH
OTBETHI BEPHEII
OTBET BO BCEX
3a7a4ax
BJIaJICTh OCHOBHBIMU |Permenne 3amaun [ponemonct | [Ipoaemonctp 3amaun He
3HAHUSIMH, MPUKIIAJHBIX | pEIICHHI B p MpOBaH | UPOBaH BEPHBIH peIIeHBI
TIOJTyYCHHBIMHA B 3a1a4 B ITOJIHOM BEPHBII X0 | XOJI peIIeHus B
JEKIIOHHOM Kypce KOHKPETHOU o0BeMe U pemeHus OOJIBIIIMHCTBE
XHUMHH, MPEeMETHON | TOMydeHbl | BceX, HO HE 3a7a4
HEOOXOIUMBIMM UISI  |00JIacTH BEpHbBIC MOJIY4EH
BBITTOJTHCHUS OTBETHI BEPHBIH
TEOPETUYECKOTO U OTBET BO BCEX
9KCIEPUMEHTAILHOTO 3a7a4ax
HCCIICIOBAHUS
VK-1 3HaATh U Tect Brmonnenu | Beimonnenne | Brimonnenue | B Tecte Menee
aHAITN3UPOBATh e tecta Ha | Tecta Ha 80- | Tecta Ha 70- 70%
3a/1avy, BbLIEIATH €€ 90- 100% 90% 80% TIPaBHIHHBIX
0a3oBbIC OTBETOB
COCTAaBJISIOIINE
YMETh HAXOJUTh U Pemenne 3amaun [Iponemonct | [Ipogemonctp 3amaun He
KPUTHYECCKH CTaHJAPTHBIX | pEIICHH B p MpOBaH | UPOBaH BEPHBIHA peIIeHBI
aHAIM3UPOBATh MPAKTUICCKH IIOJIHOM BEPHBII X0 | X0 peIIeHus B
WHPOPMALIHIO, X 33129 obBreme u pereHus OONBIIMHCTBE
HEOOXOAUMYIO IS MOTy4YeHBI | BCeX, HO HE 3a7a4
penieHus BEpHbBIC MOJTy4YeH
MOCTaBJIEHHOM 3aJ1a4yu; OTBETHI BEpPHBIN
YMETh TPaMOTHO, OTBET BO BCEX




JIOTUYHO, 3aJagax
apryMEeHTHPOBaHO
dhopmupoBaTh
COOCTBEHHBIE
CYXKIEHUS U OLICHKH.
OT1nnuarh GakTel OT
MHEHUH,
UHTEpIpeTanui,
OLICHOK U T.J. B
paccyXIeHHUsIX APYTuxX

Y9aCTHHKOB

JIeSITEIbHOCTH

BIaJeTh METOOUKON  |Pemrenue 3agaun [Iponemoncr | [Iponemonctp 3aga4u He
OTIpE/ICIICHUS ’ MPUKIIAJHBIX | pEIICHH B p MpOBaH | UPOBaH BEPHEIH peIIeHBI
OIICHUBAHUS 3a1a4 B ITOJIHOM BEPHBII X0 | X0/ peIIeHus B
MPAKTHIECKIX KOHKPETHOU o0BeMe U pemeHns OOJIBIIIMHCTBE

MOCJIEACTBUN [IPEAMETHOMN TOJIy4YEHBbl | BceX, HO HE 3a7a49

BO3MOXHBIX PEIICHUH |00JacTH BEpHbBIC MOJIy4EH

OTBETHI BEPHBI
OTBET BO BCEX
3aja4ax

7.2 llpuMepHblii mNepeYeHb  OIEHOYHBIX CpeACTB  (THMOBBIE
KOHTPOJIbHBbIC 3aIaHUS WM HHbIe MATepHaJbl, HEOOXOAUMBIE JJIs1 OLEHKH
3HAHUI, YMEHUH, HABBIKOB U (MJIH) ONbITA A€ATEJIbHOCTH)

7.2.1 IlpumepHblii NepevyeHb 3a1aHUI /151 MOATOTOBKH K TeCTHPOBAHUIO

OIIK-1 - Cnocoben pewamsv 3a0auu npogeccuoHanrbHol 0esmenbHOCmU Ha
OCHOB€ UCNONIb306AHUS MEOPEMUYECKUX U NPAKMUYECKUX OCHO8 eCmeCcmEeHHbIX U
MeXHU4YeCKUX HayK, a makice MamemamuiecKko2o annapama

1. Inst pacTBOpeHUs B cossiHOM kuciote 280 r okcua KaiabIus HE00X0 MO
I' COJITHOM KHUCJIOTHI
I) o 730r; 2) o 365, 3) o 73 4) o 36,5T.

2. Jlng TOBBINICHWS TEMIIEpaTyphl KHUIEHUs pactBopa Ha 1,04 °C,
HEOOXOJMMO, YTOOBl KOHIICHTPAIMSI PACTBOPEHHOTO B HEM HEIJIEKTPOJIUTA
cocraBmsuia _ moub/kr (E HO = 0,52 (rpan - xr)/monb)

I) o 02; 2) o 2; 3) o 1; 4) o 0l.

3. B cooTBeTCcTBUYU C TEPMOXUMHUYECKUM ypaBHEHHEM peakiuu CHyq + 20,
— COypy + 2H,0), AH = - 802 x/x nns momydenus 500 kK TemiaoThbl
HEO0OXOIUMO CKEYb autpa(oB) (H.y.) METaHa.

o 1)56; o 2)28; o 3)14; o 4)42.

4. Ecnu yBenuuuth nasieHue B 10 pa3, To CKOpOCTh NPSAMON peakiuu

How + Brygy«>2HBI ), Ipu yciioBruu ee 31eMEHTapHOCTH, YBEJIUYUTCS B pas.
ol) 50; o2) 100; o3) 20; o4) 5.

5. KoadumuenT nepen okucauTenem B ypaBHEHUN
HNO, + KMnO, + H,SO, — HNO;3; + MnSO, + K,SO, + H,0
paBeH



ol) 5 02) 7 03)2 o 4) 10.
6. U3menenue sneprun [ mO66ca xumudeckoro mnpoiecca
CO,_ + 250, - CS;  + 30,  pasHo:
o 1) -754,5 xJIx 0 2) 754,5 xJIx
o 3) 984,5 xJIx 0 4) 480 x/Ix
7. Ecniu oOpazen MHKa pacTBopsieTcsl B cepHoul kuciote mpu 25 °C 3a 16
MUHYT, a Ipu 45 °C 3a 4 MUHYTBI, TO TEMIIEPATYPHBIN KOADPUITUEHT paBeH

ol)4 02)2 03)3 04)25
8. Haubonpmyto Benmmunny DJIC B cTaHOApTHBIX YCIOBUAX OyIeT MMEThH
rajbBaHUYECKUM JJIEMEHT, COCTaBJICHHBIN

ol)us AguCu o2)usAluAg o3)us FeuAl o4)us Niu Fe.

9. HpI/I HapyYIICHUHY OUHKOBOT'O ITIOKPBITHUA HaA KCJIIC3HOM HU3ACIIHNU BO
BJIQAJKHOM BO3YXC HAa KaTOJC 6yz[eT IIPOTCKATh pCaKIA, YPABHCHHUC KOTOpOfI HUMCCT
BUL ...

1) 0,+2H,0+4e— 40H  2) Zn’—2e'— Zn*
3) Fe*" +2e — Fe’ 4) Fe’-2e— Fe**

10. [Inst BoccTaHoBieHUs 2,3 T HATPUS MPU IEKTPOJIM3E paciijiaBa XJIOpHaa
HATpus MpU cujie Toka 3A nmotpedyercs...

1)1,34 4 2)2,68 u 3)0,67 u 4)4,01 4

VK-1 - Cnocoben ocywecm@nsime HOUCK, KPUMUYECKUL AHAIU3 U CUHME3
uHgopmayuu, NPUMEeHAMb CUCMEMHBIU NOOX00 OJis1 peuleHUss NOCMABIeHHbIX 3a0ay

1. Oxcuasl 00pasyroTces npu

1) © pacTBOpeHHU HETalIEHOW U3BECTH;
2) O TropeHuu XKeje3a B XJIOope;

3) © pacTBOpPEHHHM XJIOpa B BOJE;

4) © TropeHuU MPUPOTHOTO rasa.

2. KBaHTOBOE 4HCIIO N XapaKTepU3yerT. ..

o 1) dbopmy snexkTpoHHOIN OpOUTATIH;

O 2) 3HEPrHUIo 3JIEKTPOHHOUN opOUTau;

O 3) OpHEHTALMIO JIEKTPOHHON OpOUTAIIH;
© 4) coOOCTBEHHBIN MarHUTHBIA MOMEHT.

3. Vrou Mexy cBsi3siMH B MoJiekyJie SiH, paseH ...
o1)120°; o 2)180°; o 3)90°; o 4)109°28



4. CocTOosiHE paBHOBECHS XapAKTEPU3YETCSI PABEHCTBOM. . ..
o 1) remnepaTypbl POJAYKTOB U UCXOJIHBIX BEILIECTB

O 2) KOHIEHTpALUA MPOIYKTOB U UCXOJHBIX BEIIECTB

O 3) KOJIMYECTB BEUIECTB B CUCTEME

0 4) cKOpOoCTeM, MPSIMOTO U 0OOPATHOTO MPOIECCOB

5. JInst 3amuThl CTalbHBIX HM3AEIUH OT KOPPO3WH B KAauyeCTBE KaTOIHOTO
HOKPBITHS HCIIONB3YIOT
o 1)cepebpo ©2)xpom  © 3) IHMHK © 4) Marauii.

6. Jlns mosydeHHs CHUHTETUYECKUMX KAaydyKOB B KaueCTBE MOHOMEPOB HE
UCTIONB3YETCS

1) o ¢opmanbaerun; 2) o 2-xmop-2,3 — OyTaaueH,

3) o 1,3-Oyranues; 4) o cCTUpOIL.

7. KauecTBeHHAs peakiist Ha HOHbI Fe®* OIIChIBACTCS YpaBHEHHEM . ..

1) o FeCl; + 3KSCN = Fe(SCN); + 3KClI

2) o 2FeCl; + 3K,CO; = Feg(C03)3 + 6KCI

3) 0 2FeCl; + 3Cu(OH), = 2Fe(OH); + 3CuCl,

4) o FeCl; + 3KF = FeF; + 3KCI

8. PaBnosecue B cucreme SO3  + Cypucrann = SOz, + COps, AH >0
CMECTHUTCS B CTOPOHY MPOAYKTOB PEAKIIMH

o 1) Ilpu yBenuueHnu NpoayKTOB pEeaKIun

0 2) Ilpu yBennuenuu napuuaibHoro gasiaeHus CO

0 3) Ilpu yMeHbIIeHUU OOIIETO JaBICHUS

04) Ilpu ymeHblieHnu KoHLEeHTpauuu SO3

9. KpeMHHEBOI KMCIOTE COOTBETCTBYET (hopmyia

1) (0] H3PO4 2) (0] HzCOg 3) (0] HN03 4) (0] H28|03

10. dopmyrna BbICHIETO OKCHAA »JJEMEHTa, OOpa3ylolero JeTydee
BoJiIopoaHOe coeaunenue Hy3, numeer Bua
1) o 30, 2) o D04 3) o DO 4) o D03

7.2.2 IlpuMepHbIii NepeyeHb 3aJaHUi )1 pellleHus] CTAHAaPTHBIX 32124

OIIK-1 - Cnocoben peuwamov 3a0a4u npogeccuoHaibHou 0essimeabHOCMuU Ha
0CHOBEe UCNOIL30BAHUS MEOPEMUECKUX U NPAKMUYECKUX OCHO8 eCMEeCMBEHHbIX U
MEXHUYeCKUX HAYK, d MAaKice MamemamuiecKkoeo annapama

3agaya 1. CKoJIBKO COAEPKUTCS TPAaMMOB pacTBOpEHHOTO BemiecTBa B 0,2 1
0,1 M pacTtBopa cynbdaTa Kaius?

Pemenne. 0,1 M o3Hauaetr pacTBOp C MOJISIpHON KoHUEHTpanuen Cy =
0,1 MoJb/1I.



m
c, = M;V 'MOJZ%_
rae M, — Macca pacCTBOPEHHOTO BEIIECTBA, T;
M, — MonsipHasi Macca pacTBOPEHHOTO BEIIECTBA, I/ MOJIb;
V — 00BéM pacTBOpa, .
Macca pacTBOpEHHOTO BEIIECTBA paBHA
m (K;SOp)=cv- V- M=0.1-0,2-174=3,48 (1)

3agaua 2. [Ipu paz6asnennn 0,1 M pacTBopa ruapokcuia 6apus B 1Ba pasa,
pH Oyner umeTs 3HaueHue?

Pemenne. Ecnu pa3z6aButs 0,1 M pactBop Ba(OH), B nBa pasa, To ero
KOHUEeHTpauss craHer paBHod 0,05 wmonw/n. Ilpu ycmoBum 100 %- Ho#
nucconanii  (Ba(OH), — CuiIbHBINM 3JEKTPONMT), KOHILEHTpPAIMS HOHOB
ruipokcuia OyJeT B Ba pasza Oouibllie KOHLIEHTpaluu pacTBopa, T.e. 0,1 moiub/m,
T.K. TIPY DJIEKTPOIUTUIECCKON AUCCOIUAIIH

Ba(OH), — Ba*" + 20H"
U3 OJIHOTO MOJIb TUJIPOKCHUAA 00pa3yeTcs Ba Mojb noHoB OH™.

3 3HaueHus HoHHOTO mpomsseaerus Boasr: Ky = ¢(HY) - ¢(OH™) = 107
BBIYMCIIsiEM KOHIeHTpaluio noHoB H' u 3nauenne pH

c(HH=@10"):(10H=10" upH=-1g10™" =13,

3agaua 3. [Ipu paznoxenuu 1 mosb kapOoHaTa KanbIus noriomaercs 178,5
kJIx TeroTel. Kakoit 00beM raza BbIJICISICTCS MPU 3TOM?
Pemienue. B cOOTBETCTBUY C YpaBHEHHEM PEAKITHH
CaCO3 = CaO + CO2?
IpY pas3iokeHuu 1 Moyth KapOOHATa KaIbIUs BBIACISIETCS | MOJIb YTIIEKUCIIOTO
rasa, 3aHUMAarOIUi MpU H.y. 00BEM 22,4 1.

3agaua 4. TemneparypHslii ko3 PuieHT peakuuu paBeH 3. Kak uamenurcs
CKOpPOCTh XMMHUYECKOW peakiuu npu oxiaxaeHuu cucreMsl ot 50°C 1o 30°C ?...
Pemenne. C cooTBercTBUE ¢ TpaBuiiom Bant-I'odda
t, -t 30-50 1
:7/ 10 :3 10 :372:—
L, 9

1

Yy
CKOpOCTB peaKHI/II/I YMCHLIIII/ITBCSI B 9 paB.

3agaua 5. Paccumrtate 3/C ranpbBaHMYECKOTO 3JIEMEHTA, COCTOSIIETO U3

MEJTHOT'O U HUKEJIEBOT'O 3JIEKTPOJIOB, TOTpykeHHbIX B 0,1 M pacTBOpbI MX HUTPATOB
(E°(Cu**/Cu) = 0,34 B, E°(Ni**/Ni) = — 0,25 B).

Pemienne.

E _E%u/  + 299 ¢ o =034B+ &jglg 01=0,34 B + 0,03-(-1) = 0,31B;

2+ 0
e éuo cu n




o, 0059 ~ 0059, . ~ _
EN%O =Ew, + = lge o =-025B + =>1g 01=~025B +0,03:(-1) =-0,28 B;

DC=FE wrom — E anoma = (0,31 B) — (—0,28 B) = 0,59 B

VK-1 - Cnocoben ocywecmsnsams NOUCK, KPUMUYECKUN AHAIU3 U CUHME3
uUHpopmayuu, NPUMEeHsIMb CUCIEMHBLI N00X00 OJis peleHUsi NOCMABIeHHbIX 3A0ay

3agaua 1. Kakas s1exkTpoHHast KOHQUTypalus COOTBETCTBYET CyIb(UI-UOHY
Penrenue. Diekrponnas GopMyia aToma cepel 165 15°25°2p°3s°3p*
Cynbdua-nor S*  nMeer Ha gBa s1nekTpoHa Gombire: 15°25°2p®3s°3p°

3agauya 2. Kak yMeHbIIMTD CTENICHb JUCCOIUAIIMY THAPOKCHUIA aMMOHUS ?
Pemenue.
NH,OH < NH,” + OH"-

Jlo0GaBneHre MpoIyKTOB peakiMu: CHIIbHOU KUCIOTHI K pactBopy CH3;COOH
u cwibHoro ocHoBanus k NH;OH cmemaer paBHOBecue B CTOPOHY
HEJIMCCOIIMUPOBAHHBIX MOJIEKYJ, T.€. YMEHBIIAeT CTENeHb JUCCOIHAIUU.
AHAJIOTUYHO JICHCTBYET Tak)Ke JI00aBJICHHUE CHIIBHBIX AJICKTPOJIMTOB:

CH3;COONa — CH;COO™+ Na* NaOH — Na' + OH,
KOTOPbI€ YBEJIMYMBAIOT KOHIEHTPALMIO NPOAYKTOB pEaKIUh U CMEIIAI0T
paBHOBECHE BJIEBO.
OxytaxkJieHue 3aTPYAHSIET SJIEKTPOJUTUUYECKYIO JUCCOIMAIlMI0, a pa30aBiieHUE
YCUJIUBAET.

3apaya 3. B peakuuu Cr,0O3 + KNO3 + KOH — K,CrO4, + KNO, + H,0
OKUCJIUTEJIEM ABJISIETCA ?
Pemenue. OnpeenuM CTEIIEHU OKUCICHUSI BCEX DJIEMEHTOB U MOJAYEPKHEM

TC U3 HUX, KOTOPBIC U3MCHUJIN CTCIICHb OKHUCJICHUA
+3 2 +1+45 -2 +1-2+1 +1+6 -2 +1+3 -2 +1 -2

QZO;.; + KNO3;+ KOH — K,CrO,+ KNO, + H,O
CocTtaBuM 1JIEKTPOHHBIE YpaBHEHUS U HAAEM KOA(DPUIIUESHTHI K

OKHUCIIUTCIIO U BOCCTAaHOBHUTCIIIO
+3 +6

1| | 2Cr —2- (3 & — 2Cr; npomuecc oxucneHus;
| H.OK.=6 | +5 +3
3 | | N +2&— N; nporecc BoccraHOBICHNS
+3 +5

Cr— BOCCTAaHOBHUTCJIb, OKHUCIIACTCA. N — OKHUCJIUTCIIb, BOCCTAHABJINBACTCA.

Paccuntaem koahpuIEHTH B ypaBHEHUU PEAKITUU
Cr,0O; + 3KNO3;+ 4KOH — 2K,CrO4+ 3KNO, + 2H,0

3apaya 4. KauecTBeHHas peakius HAa HOH AaMMOHHUS OIHCHIBAETCS
ypaBHEHHEM?
Pemienue. NH;C1 + NaOH — NaCl + NH31+H,0



3agaua 5. [Ipoxykramu, BBIAEISIOIIMMUCS HA MHEPTHBIX 3JEKTPOJAAX MPHU
AJIEKTPOJIU3€ BOJHOTO pacTBopa OpoMuaa MeIu, SBJISIOTCS ?
Pemienue. B BoaHOM pacTtBOpe HAET MPOLECC DIEKTPOJIUTUYECKON
JTVCCOLMALINN:
CuBr, —Cu* + 2Br.
MoHbl MeM BOCCTaHABIIMBAKOTCS Ha Katoje. IHepTHBIN aHOA HE IPUHUMAET
y4acTus B IPOLECCE Ha aHOJIE, HA HEM OKHUCIIAETCS OpOMU/I-HOH.

7.2.3 IllpumepHbIii NepedyeHb 3a1aHUi 1151 pellieHus1 NPUKJIATHBIX 327124

OIIK-1 - Cnocoben peutamsv 3a0a4u npogeccuoHaibHoOu 0essmeabHOCmuU Ha
OCHOB€e UCNOIL30BAHUS MEOPEeMULECKUX U NPAKMUYECKUX OCHO8 eCMEeCMBEeHHbIX U
MEeXHUYeCKUX HAYK, d MaKice MamemamuiecKkoeo annapama

3agaya 1. OmnpenenuTs pacxol] MHHEPAIbHOM IIACTU(UUUPYIOIIEH
0GAaBKH — H3BECTKOBOTO TeCTa (110 Macce 1 110 00beMy) Ha 1 M° IlecKa, eclii pacxos
MopTJIaHLEeMEHTa Ha | M° ecka cocrapiger 200 KI', 4 INIOTHOCTb M3BECTKOBOI'O
Tecta paBHa 1450 Kr/M.
Pewenue.
Pacxox mobaBku mo o0BéMyY Ha 1 M- IIeCKa:

79 —017-(1-0,002- I7) = 017 -(1— 0,002 - 200) = 01024

Pacxox no6aBku mo Macce Ha 1 M~ mecka:

a=v°. p:; —0.102-1450 = 147.9x2 .

3agaya 2. CKOJIbKO HEOOXOJWMO pAcCTBOPUTH TPAaMMOB COJHU IS
npurotosiienus 300 T pacTBopa ¢ MaccoBoil ponei kapOonara Hatpus 15 %?

Pemenue.

MaccoBast 10711 paCTBOPEHHOTO BEIIECTBA BhIpaXkaeTcst PopMyIon

m
w=—2—-(100%), domu edunuyvr (uu %),
m, +m,
r7ie cymMma: My + My =M puemeopa
15%-3002
100%

15%=""2.100%, = m, = 45
300

3agaya 3 OmnpenenuTh 00beM pacTBOpAa COJSHOW KHCIOTHI C MOJSPHOM
KoHIleHTparmeit 0,5Moib/1, HeoOxomuMbld s HewWTpanu3anuu 50 M pacTBopa
TUAPOKCU]IA HATPUS C MOJISIPHOM KOHUEeHTparuei 0,2 MoJb/i.
Pemenne. B cOOTBETCTBUU C 3aKOHOM IKBUBAJICHTOB
CaHeh* VHel = €3 NaoH) © VNaoH
0,5 Mmonw/n - Ve = 0,2 monb/it - 50 mut, otkyna Ve =20 mon.

3agaya 4. B COOTBETCTBUM C TEPMOXMMHUYECKHM YpPAaBHEHHEM CKOJIBKO
HE00XO0AMMO 3aTpaTUTh KK TeruoTel ajs noixyyeHus 560 r xene3a?



FeO(T) + H2(r) = Fe(T) + Hzo(r), A, H0 =23 KI[)K
Pemenne. TemmoBoii spdext A, H® = 23 k/Ik, yKkasaHHbIH B
TEPMOXHUMHUUYECKOM YPaBHEHUH, OTHOCUTCS K KOJIMYECTBY BEIIECTBA, YKa3aHHOMY B
ypaBHEHUH peakiuu, T.c. K 1 Monb Fe(,. Uucimo monb xene3a v (Fe)=1560r1: 56
r/Mons = 10 Mousb, clienoBaresibHO, s MoaydeHus 560 T jxene3a HeOOXO0IUMO
3aTpaTuTh 230 KK TEIIOTHI.

3agaua 5. Kakoif 00beM yriekucioro raza HeoOX0JIMMO OTBECTH U3 IEYU
npu ooxure 1 T kansiura CaCO3 npu 800 °C u maBnennn 1,4 aT™. 1 KaKoBa Oynet
Mmacca o0pasyrolieiicss u3BecTu?

Pemienue

[Ipu TepMUYECKOM pa3I0KEHUH KalblIMUTAa MPOTEKAET PEaKIIUs

CaCO3z =CaO + CO,,.

[Ipu stom n3 1 mons CaCO3 nomyuaercs no 1 mons CaO u CO,.

MoutsipHbIE MacChl Y4aCTHHUKOB PEAKIIUU:

M (CaCO3) = 40 + 12 + 16-3 = 100 r/moms;

M (CO;) =12+ 16-2 = 44 v/monb; M (CaO) =40 + 16 = 56 r/mo7b.

CocTtaBuM MPONOPLIMH:

100r CaCO; — 56r CaO,

1000-56
1000r CaCO; — xr CaO, X= 100 =560 r CaO;
100r CaCOs; — 441 CO,,
1000-44
1000r CaCO3 — yr COy, Y=W=44Or CO.,,.

Jlns pacdyera obbema obpaszopaBmierocss CO; BOCIOIb3YEeMCS ypaBHEHHEM
MenneneeBa — Knaneipona:

V(CO,) - m-R-T _ 44083141073 _ 0,
p-M 1410132544

VK-1 - Cnocoben ocywecmnsime HOUCK, KPUMUYECKUL AHAIU3 U CUHME3
uHgoOpmayuu, NPUMEHAMb CUCMEMHBIU NOOX00 OJis1 peuleHUss NOCMABIEeHHbIX 3A0ay

3agaua 1. Kak mogsepraercs rugponusy conb FESO, ?

Pemienne. [waponmsy moaBepraroTcs COJIM, OOpa30BaHHBIC CIA0OBIMHU
KHCJIOTaMH U clla0biMu ocHOBaHusMU. FeSO, oOpa3oBaHa ci1aOblM OCHOBaHUEM U
CUJIBHOM KUCJIOTOM, TUAPOTUIYETCS TI0 KATHOHY

FeSO, +2HOH « Fe(OH)Z + H,S0O,
Fe** + SO,°~ +2HOH < Fe(OH), +2H" + SO,
Fe?* +2HOH < Fe(OH), +2H"
Peakums cpensl B pacTBOpe JaHHOU conu Kucias, pH < 7.

3apaua 2. [Ipu paz6asiennu 0,5 M pacTBOpa CONSTHON KUCIOTHI B MSTH pas,
pH Oyner umets 3HaueHue?

Pemenme. Ecau pazdaBute 0,5 M pactBop HCl B msate pa3, 1o ero



KOHIIeHTparus craneT paBHoit 0,1 monw/m. [Ipu ycnoBuu 100 %- HO# nucconmanun
(HCl — cuipHBIA 2JIEKTPOJIMT) KOHIIGHTPAIMS HWOHOB BOAOpoja OyjaeT paBHA
KOHLIEHTpAaIu pacTBopa, T.e. 0,1 Mosb/m.

c(H)=10" mons/nu pH=—1g 107 = 1.

3agauya 3. [lpu paboTe TradbBaHUYCCKOTO 3JIEMEHTA, COCTOSIICTO U3
HUKEJICBOT'O M KaIMHEBOI'O 3JICKTPOAOB, morpyxeHHbiXx B 0,01 M pacTBOpBI UX
XJIOPHJIOB, KaKasl peakius OyIeT mpoTeKaTh Ha KaToJie? KaKoil OHa UMeeT BHT ?

Pemenne. B naHHOM raasBaHUYECKOM dJIeMEHTE 00Jiee aKTUBHBIN METAILT

) o . 0 - 2+
KaJIMUi OyeT aHoaoM, U Ha HEM uaét okucienue: Cd™ — 2e” = Cd*".

. . 2+ - — N30
Ha aukeneBom karone uaét soccrtanosiaenne: NiI© + 2e = Ni

3agaua 4. Onpenenure B KAaKOM ClIydae IPHU B3aUMOJCHCTBUH 00pasyeTcs
CPeIHSAS COJTb
1) 1 Mo Ca(OH); u 2 Mot HCI  2) 1 moas Ba(OH), u 1 moms HCI
3) 2 mostb Mg(OH), u 1 mone HCI  4) 1 moas Cu(OH), u 2 mons H,SO4

Pemenune. YpaBHEHUS XUMUYCCKUX PEAKIIHiA, HATUCAHHBIC B COOTBETCTBUU C
3aJJaHHBIMH yCIIOBUSIMU, IIPUBOJIAT K 00pa30BaHUIO CIICIYIOIINX COJICH:
1) Ca(OH); + 2 HCI — 2H,0 + CaCl, — cpeansist conb, XJIOPH]] KaTbIIHSI
2) Ba(OH), + HCI — (BaOH)CI + H,O— ocHOBHast CoOJIb, XJIOPHI THAPOKCOOAPHS,
00pa3zyeTcst B U30BITKE OCHOBAHUSI
3) 2 Mg(OH), + HCI — B u30bITKE OCHOBaHHUsI 00pa3yeTcss OCHOBHAS COJIb
4) Cu(OH); + 2 H,SO4 — 2 H,0 + Cu(HSOy), — kucnas coib, THIAPOCYIb(AT MeIH,
00paszyeTcsi B U30BITKE KUCIOThI

3agaya 5. BpiumcauTh Maccy MenM, BBIJICTUBIICHCS HAa KaroAe IpH
anextposnse xynopuaa meau (I1), mposenéunoro npu Toke 10 A B reuenue 30 MuH.

Pemenue. CornacHo 3akoHam ®Dapajes:

m = (M5 xIx t) : 96500,

rJie M — Macca BEeIIecTBa, OKHUCICHHOTO UM BOCCTAHOBIICHHOTO HA AJIEKTPO/IE, T;
M, — MossipHast Macca SKBUBAJICHTA BEIECTBA, I/MOJIb; | — cuia Toka. A; t — Bpems
MEeKTPON3a, ¢; 96500 — uncno dapanes, Kin/mons (A - c/Moib).

[ToacTaBuM 4HCIIOBBIE 3HAYCHUS:

m=1[67 r/monb - 10 A - 30 - 60¢]: 96500 A - c/momp= 12,5,

rae 67 r/monb =M 5 (CuCly) = (2M CuCl, ) =% - 134 r / mo11b.

7.2.4 IlpumepHbIii IepeYyeHb BOMPOCOB /1JIsl MOJATO0TOBKHU K 3a4eTy

He npenycMoTpeHO y4eOHbBIM TUIAaHOM

7.2.5 TlpumepHBbIii IepevyeHb BONMPOCOB /ISl MOATOTOBKH K IK3aMeHY

OIIK-1 - Cnocoben pewamov 3a0auu npogeccuoHarbHou 0essmeibHOCMU Ha
OCHOB€ UCNOIb30BAHUS MEOPEeMUYECKUX U NPAKIMUYECKUX OCHO8 eCMeCmEeHHbIX U
MEeXHUYECKUX HAYK, A MAKH#ce MamemMamuiecko2o annapama
1.  OcHOBHbIE 3aKOHBI ATOMHO-MOJICKYJISIPHOM TEOpHUM: 3aKOH COXpPAaHEHUS
Macchl BEIIECTB, 3aKOH IMOCTOSIHCTBA COCTaBa, 3aKOH ABOraJpo M CIEICTBUE U3



HEro. 3aKOH dKBHBAJIEHTOB.

2. Ilapametpsl ®u (QYHKIIUA COCTOSIHUSI TEPMOJWHAMHYECKOW CHCTEMBI.
BuyTpennsiss sHeprus u dHTanbnus. CraHgapTHas SHTaIbOUS 0Opa3oBaHUs
CJIOKHOTrO BeniecTBa. TemtoBod »ddext peakiuu. 3akoH ['ecca u ciencTBue u3
HETO.

3. Xumuueckass KHHETHKAa B TOMOTEHHBIX cucreMax. CpemHsisi CKOpPOCTb
peakuuu. 3aKOH JIecTBUSA Macc. BiusgHue TeMiepatypsl Ha CKOPOCTh XUMUYECKOM
peakuuu. DHEpPrusi akTUBAIMM U aKTUBHBbIE Mosiekylnbl. [IpaBuio Baut-T'odda.
CymHoCTh KaTanusa.

4. Tlpomeccet oOpatumble U HeoOpaTumbie. KoOHCTaHTa XUMHUYECKOTO
paBHOBECHUS U €€ 3HAUCHUE I XAPAKTEPUCTUKHU MOJHOTHI MPOTEKAHUS PEAKIIUU.
VYcioBusi cMeleHns TOMOTEHHBIX U TE€TEPOT€HHBIX paBHOBecui. Vcnonb3oBaHue
npuniuna Jle-Illatenbe B  TEXHOJOTMYECKUX  MPOILECCAX  MNPOU3BOJACTBA
MHHEPATBHBIX BSDKYIIUX U U3EIUN HA NX OCHOBE.

5.  CaMmomnpou3BOJILHO TMPOTEKAIONIUME MPOLECChl. JHTPOMHUS Kak Mepa
HEYNOPSAJOUYEHHOCTH cHucTeMbl. M3meHeHue sHepruu [mbbca kak Kpurepuit
CaMONPOU3BOJIBHOTO MPOTEKAHUS MTPOLIECCOB B HEU30JIUPOBAHHBIX CUCTEMAX.

6. KommuratuBHeie  cBoiicTBa  pacTBOpoB. [loHmkeHue  TemmepaTypbl
3aMEp3aHusl PacTBOPOB U HCMOJBb30BAHHUE HTOTO SBIICHHS B CTPOUTEIBbHOU
MIPaKTHKE.

7.  DnektponuTHuecKas qucconuaius Bojsl. MonHoe npousseaenue Boasl Kw.
Bopoponnsiii mokazarens pH kak XapakTepuCTHKa aKTUBHOW PEAaKUWHU CPEIBbI.
Meronas! onpenenenust pH cpensl. ['maponus coneid. Cosid rUAPOIU3YIOLIUECS MO
aHUOHY, MO KaTUOHYy, Heruapoiusywmuecs coiad. CreneHb W KOHCTaHTa
ruaponn3a. BiausHue BHEMTHUX (aKTOPOB HA CTEMEHb MOJTHOTHI THAPOJIU3A.

8.  lucmepcuble cuctembl. Knaccudukamnuss TucriepcHBIX CHCTEM. 30JH, TEJIH.
[IpuHiMnuanbHass  HEYCTOMYMBOCTh  TIE€TEPOTEHHBIX  JTUCHEPCHBIX  CHCTEM.
Kunernueckuii ¥ MOJEKYJSIPHO-aJCOPOLIMOHHBIA  (DAKTOp  YCTOMYMBOCTH.
CtpykTypa MHULEIUIBL. OJEKTPOKMHETUUYECKUM MNOTEHUMAN, 3aps] KOJJIOUIHOU
yacTullbl. VICronb30BaHWE MAUCIEPCHBIX CHCTEM B MPAKTUKE CTPOUTEIHHOIO
MaTepUuaIoBEICHUSI.

9.  Ilpunnun nedicTBUs raapBaHUuYecKoro sneMenta. M3mepenue u pacuer IC
AJIIEMEHTA.

10. Koppo3ust MeTamioB u ymiepO, HAHOCUMBIM MPOTEKAaHUEM KOPPO3UOHHBIX
nporeccoB. XUMHUYECKass KOPPO3UsI METAJIOB. DJIEKTPOXHUMHUYECKAss KOPPO3us
MeTaiuioB. [IpoTekanne KOpPO3MOHHBIX MPOLIECCOB IMPHU KOHTAKTE ABYX METAJIOB U
pu paboTe KOPPO3UOHHBIX MUKPO3JIEMEHTOB. OCOOEHHOCTH KOPPO3UHU apMaTyphl
B JK€J1€300€TOHE U BIIUSIHUE HA JOJITOBEYHOCTh MAaTEpUAJIOB.

11. Mertoapl 3alIUThl METAJJIOB OT KOPpOo3uu. BeIOOp criaBa M KOHCTPYKIIUU.
Hemerannuueckne W METAJUIMYECKUE 3alUTHbIE MNOKpbBITUA. [IpoTexkTtopHas u
KaToJiHas 3anuTa. MHruOUTOphl KOPPO3HH.

12. DOnextponus. Ilopsaok pa3psiKd HOHOB Ha JJIEKTpOAaxX. DIEKTPOJIH3 C
HEAaKTUBHBIMH M AKTUBHBIMU AJIEKTpoAamMu. [IpuMeHeHue aneKkTpoin3a.

13. Xwumunueckas uaeHTudUKanus. Anroputm uaeHtudukanuu. Knaccudukarus
METOJIOB HACHTHUPUKAIUU. XUMUYECKHEe H (U3UKO-XMMHUYECKHE METObI



UACHTU(UKANY, TPUMCHIEMBIC I HW3yYCHHs] CTPOUTEIBHBIX MATEpUaJIOB U
U3JIEIUU U3 HUX.

VK-1 - Cnocoben ocywecmensams nouck, Kpumu4eckuil aHaiu3 u CUHme3
uHgoOpmayuu, NPUMeHAMb CUCIEMHDBLU N0O0X00 0Jis1 peuleHUss NOCMABIEeHHbIX 3a0ay

14. Kunaccel HEOPraHMYECKUX COSTMHEHHM: OKCHUJIbI, KUCIOThI, OCHOBAHUS, COJIU.
[TonyueHnue, cBOICTBA, IPUMEHEHUE B CTPOUTEIBLHON MTPAKTHKE.

15. OOmmue KBAaHTOBO-MEXAaHMYECKUE TIPEICTABICHUS O CTPOCHHE aTroMa.
BonnoBas dyHKIHs, >IEKTPOHHOE 00J1aK0, TUTIBI ATOMHBIX OpOUTasei.

16. KgaHTOBBIC UYMCIIa KaK XapaKTEPUCTUKA COCTOSIHUSI DJIEKTPOHOB B aTOME:
IJIaBHOE, OpOUTaIbHOE, MArHUTHOE, CIIMHOBOE.

17. Ilpunuunel pacnpeneneHue 3eKTpoHOB B arome. llpunuun Ilaynu u
npaBwio ['ynaa. IlocinenoBaTenbHOCTh 3allOMHEHUS AaTOMHBIX oOpOUTalle B
COOTBETCTBMHM C uX dHepruen. [Ipasmina KneukoBckoro.

18. Ilepuoauyeckuid 3aKOH M mepuoAuyveckas cucrema jsnemeHtoB J[.M.
MenpaeneeBa. CTpykTypa nepuoandeckoit cucremsl .M. MenaeneeBa, npuHLIKI €€
MOCTPOEHUS B COOTBETCTBUU CO CTPOCHHEM BJIEKTPOHHBIX 000I0YEK.

19. TlepuoguyHOCTH  M3MEHEHHE  CBOWCTB  DJIEMEHTOB.  3aBUCHUMOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX CBOICTB 3JEMEHTOB OT MX IIOJOXEHUS B
NEPUOANYECKONM CUCTEME. OHEpPrusi HOHM3alMH, CPOACTBO K DJIIEKTPOHY,
IIEKTPOOTPULIATEIBHOCTb.

20. KBaHTOBO-MEXaHMYECKOE  OMHCAHWE XUMHUYECKOW CBSI3U  METOIOM
BasieHTHbIX cxeM (BC). Mexanusm oOpa3oBaHus KOBaJleHTHOW cBsizu. CBOMCTBa
KOBAJICHTHOM CBSI3M: CUI'Ma- M MNH-CBSI3H, HAIPABIECHHOCTb M JHEPrUsl CBS3U.
KoBaneHTHas cBs3b noJisipHas U HenoussipHast. IoHHas u MeTayuinyeckast CBs3b.

21. Teopus pacTBOpOB, TepMOAMHAMHKa pacTBopeHUs. CrocoObl BBIpaKEHUS
KOHLIEHTpAI[M1 PacTBOPOB.

22. CyuHocTb 3JIEKTPOJIUTHUECKOW IUCCOLUALUU. DJIEKTPOIUTHl CHUIIbHBIE U
cnabbie. CTeneHb U KOHCTAHThI TUCCOIUAIMU. DIEKTPOIUTHYECKAsT JUCCOIHAIIIS
CWIBHBIX M CJIA0BIX 3JIEKTPOJMUTOB: KUCJIOT M OCHOBAaHUW; CPEAHMX, KHUCIBIX U
OCHOBHBIX cojied. Peaknum B pacTBOpax 3JIEKTPOJMTOB. Y CIOBHUS NPOTEKAHUS
MPAKTUYECKHA HEOOPATUMBIX PEaKIIMii TBOWHOTO OOMEHa.

23. MexaausM  BO3HUKHOBEHHUS CKayka  TOTEHIMajla Ha  TpaHUIIC
NIEKTpoA-pacTBOp. OrmpenesieHne 3JIEKTPOAHBIX IMOTEHUUAIOB C ITOMOIIBIO
JIEKTpoAa cpaBHEHUs. @DakTopbl, BIMSIOIIME HA BEIUYHMHY 3JIEKTPOIHOTO
noteHuuana. YpaBHenue Hepucra. CraHmapTHblA HW = peaIbHBIA  PsIIbI
IIEKTPOXUMUYECKON aKTUBHOCTH METAILIOB.

24. Heoprannyeckue u opranuueckue mnonumepsl. Kiaccudukanus, mMeToabl
NOJIy4eHUs], PU3NKO-XUMHUUYECKHe cBoiicTBa. OCHOBHBIE npeacTaBurenu. Obnactu
UX MPUMEHEHHUS B CTPOUTEIBHON OTPaCIH.

7.2.6. Metoauka  BBICTABJIEHHSI OIEHKH TIPU  TPOBEJAEHUU
MPOMEKYTOYHOM aTTecTAllMA
OK3amer nposooumcs no Ounemam, Kaxicovlli U3 KOmopwix cooepiicum 2



gonpoca u 3adavy. Kaowcowiti npasunvHulii omeem Ha ompoc oyeHusaemcs 2
bannamu, 3aoava oyenusaemcs 6 1 6ann. Maxcumanvroe Koruuecmeo HAOPAHHBIX
oannog — 9.

1. Oyenxa «HeyoosnemseopumenbHoy cmagumcs 6 ciyyae, eciu CmyoOeHm
Habpan menee 1-2 banna.

2. Oyenka «Yoosenemeopumenvhoy cmagumcsa 6 ciyyae, eciu CHYOeHm
Habpan 3 banna.

3. Oyenxa «Xopouwio» cmasumcs 6 ciyyae, eciu cmyoeHm Habpan 4 6ania.

4. Oyenxa « Omauunoy cmasumcs, eciu cmyoeHm Haopan S 6annos.

7.2.7 IlacnopT O1lleHOYHBIX MaTEePHAJIOB

KonTponupyemsle pa3zeinsl (TEMBbI) Koz .. | HaumenoBaHue o1ieHOUHOTO
Ne n/n KOHTPOJINPYEMOH
JUCLIUIUIMHEI cpeacTBa
KOMIETEHINH

1 BBenenue B 0011y10 1 OIIK-1, VK-1 Tecr, 3amuTa 1a00paTOPHBIX
HEOPTraHNYECKYI0 XUMHUIO. paboT, 3K3aMeH

2 Hampasnennocts xumuueckux  |OIIK-1, VK-1 Tecr, 3amuTa 1a00paTOPHBIX
IPOLIECCOB. paboTt, 3K3aMeH

3 PactBOpBI 251€KTPONUTOB 1 OIIK-1, VK-1 Tecr, 3amuTa 1a60paTOPHBIX
reTepOreHHbIE AUCIIEPCHBIE pabort, 3K3aMeH

CUCTEMBbI

4 Onexrpoxumuueckue npoueccel. |OIIK-1, YK-1 Tecr, 3amuTa 1a00paTOPHBIX
paboT, PK3aMeH

5 OcHoBbl oprannueckoit xumuu 1 (OIIK-1, YK-1 Tecr, 3amuTa 1a00paTOPHBIX
BBICOKOMOJIEKYJISIPHBIX COETMHEHUHN paboT, 3K3aMeH

6 Teopernueckrie OCHOBBI OIIK-1, VK-1 Tecr, 3amuTa 1a60paTOPHBIX
AHAIUTUYECKON XUMUH. paboTt, sK3aMeH

7.3. MeToauyeckue MaTepUAJIbl, ONpeAesIIOINe  NPOIETYPhI
OLICHUBAHUSA 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

TecTtupoBaHue OCYIIECTBIISIETCS, JUOO TP TOMOIIM KOMITBIOTEPHOMU
CUCTEMBI TECTUPOBAHUs, JHOO C HMCIOJIH30BAHHEM BBIIAHHBIX TECT-33aJIaHUN Ha
oymaxxuom Hocurtene. Bpems tectupoBanusi 30 MuH. 3aTeM OCYIIECTBIISIETCS
MPOBEpPKA TECTa 3K3aMEHATOPOM M BBICTABIISIETCS OLIEHKAa COTJIACHO METOJMKHU
BBICTABJICHUS OIIEHKH MPU NPOBEJACHUU TPOMEKYTOUHON aTTECTALINHU.

Pemiennie craHgapTHBIX 3a7a4 OCYUIECTBIAETCS, JIMOO TIPU MOMOIIH
KOMITBIOTEPHON CHCTEMBI TECTHPOBAHUSA, INOO C UCIIOIH30BAHUEM BBITAHHBIX 33/1a4
Ha OymaxkHoM HocuTene. Bpems pemenus 3agay 30 MuH. 3aTeéM OCYIIECTBISETCS
IIPOBEPKA PELICHUS 3a/ad JK3aMEHATOPOM M BBICTABIISIETCA OILIEHKA, COIIACHO
METOJUKH BBICTaBJICHUSI OLICHKU MPHU MPOBEICHUN MPOMEKYTOUHOM aTTECTAIUU.

Pemienrie mpUKIAAHBIX 3a7ad4  OCYIIECTBISETCA, JMOO TMpU TOMOIIH
KOMITBIOTEPHON CUCTEMbI TECTUPOBAHUS, JINOO C UCTIOIB30BAHUEM BhIJAHHBIX 33724
Ha OymMaxkHOM Hocutesne. Bpems pemenus 3agau 30 MuH. 3aTeM OCYIIECTBISETCS
MIPOBEpPKA PEIICHUS 3a/1ad 3K3aMEHATOPOM M BBICTABIISIETCA OIIEHKA, COIJIACHO
METOJMKH BBICTABJICHHUSI OLICHKHU MPU MPOBEJCHUH MPOMEKYTOUHOU aTTECTALUU.

8 YYHEBHO METOANMYECKOE U UTHOOPMAIIMOHHOE




OBECHEYEHUE JNCIUIIJINHBI)
8.1 Ilepeuenb y4eOHOIl JUTEPATYpPbI, HEOOXOAUMON ISl OCBOEHUS
AUCUMILTHHBI
1. KopoBun, H. B. O6mas xumus / H.B. KopoBun. — M.: Beicui. mik., 2008.
— 556 c¢.

2. I'muuka, H.JI. O6masa xumus / H.JI. I'muaka. — M.: KHOPVYC, 2011. — 746

3. JlabopaTopHBIil mpakTHKyM 0 XxuMuu: y4ed. mocodue / O.P. CepryTkuHa,
O.B. ApramonoBa, JI.I'. BapcykoBa u ap.; mox oOm. pen. O.P. CepryTkuHoii;
Boposnex. roc. apx.-ctpout. yH-T. — Boponex, 2011. — 109 c.

8.2 Ilepeuenbr WHGOPMAUMOHHBIX TEXHOJIOTMi, HMCHOJb3YyeMbIX MPH
OCYLIECTBJICHMH 00pa30BaTe/JIbHOIO INpoLecca IO JMCHUILIMHE, BKJIKYas
nepeyeHb  JHMUEH3HOHHOI0  NPOIrPaMMHOIO  odecle4YeHHsi, PecypcoB
HH(POPMAIMOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTH «HTEepHeT», COBpEMEHHBbIX
Npo¢ecCHOHAIBbHBIX 0a3 JaHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM:

1. Xumuueckuit  karajor. QOOmas xumusg. CalTel W KHUTH
http://www.ximicat.com

2. Xumnyeckuil katanor. Heopranunueckas xumusi. CalThl U KHHUTH
http://www.ximicat.com

3. Xumudeckuit karaynor. Opranudeckas xumud. CalTel U KHHTH
http://www.ximicat.com

4, XHUMHUYECKUM KaTanor. BeicokoMonekynsapHble coeanaenns. CaiThl U
kaury http://www.ximicat.com

5. Chemnet - odunuanbHOE 3JCKTPOHHOE U3JAHUE XHUMHUYCCKOTO
daxynpTera MI'Y http://www.chem.msu.ru/rus

6. CnpaBouHO-UH(POPMAITMOHHBIH camT 1o XUMUH

http://www.alhimikov.net

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS JIJIs1
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA

Yuebno-nabopamoproe obopyoosanue

ObopynoBanue: TpuUOOPHI, XUMPEAKTUBBI, XUMUYECKasi MOCYyNa, CTEHbI,
KUHO- MW BHUACOPUIBMBI, JUANPOEKTOphI, Buaeonpoekrop. OOopynoBaHue:
npuOOpBI, XUMPEAKTUBBI, XUMUYECKasl mocyaa, xpomarorpad 111, ckanupyronuit
30HJOBBI MMKPOCKOII, PEHTI€HOBCKUU audpakromeTp (OuM3HEC-MHKYOATOD),
y4eOHO-J1a00paTOPHBIA  KOMIUIEKC «XuMUs», (oToMeTp (OTOIIEKTPUUECKUN
K®K-3, sanexrponeur SNOL, nonomep U-160, creH b

Texnuueckue cpedcmea 00yyeHUs.

HoyTtOyxk, MmeauanpoekTop

10. METOAUYECKUE YKA3ZAHUA JJIS1 OBYUYAROIIIUXCSA 1O
OCBOEHHIO JUCHUIIJIMHBI (MOLYJIS)
[To muctunmuHe «XUMHS YATAIOTCS JICKITUH, IPOBOIATCS JabOpaTOpHBIC
paboTHL.


http://www.ximicat.com/
http://www.ximicat.com/
http://www.ximicat.com/
http://www.ximicat.com/
http://www.chem.msu.ru/rus
http://www.alhimikov.net/

OcHOBOM W3y4YeHHS JUCHUIUIMHBI SBJSIIOTCS JIGKIIMH, Ha KOTOPBIX
u3JaraTca Hanbosee CylIeCTBeHHbIE U TPYAHbIE BOIMPOCHI, a TAKXKE BOMPOCHI, HE
HAaIlleIINe OTPAKECHHsSI B y4eOHOM TuTepaType.

JIaGopaTtopHbie paOOThl BBIMOJIHSAIOTCS Ha Ja00paTOpHOM O00OPYIOBAaHUU B
COOTBETCTBUH C METOJAUKAMH, TPUBEACHHBIMH B YKa3aHHIX K BBITIOTHEHUIO Pa0oT.

Bup yueOHBIX
3aHATHH

JleaTenbHOCTh CTyACHTA

Jlexnusa

Hammcanne koHCIIEKTa JIEKIIUNA: KPaTKO, CXeMaTUYHO, ITOCIIEA0BATEIHHO
(buKCcUpOBaTh OCHOBHBIE TIOJIOKEHUS, BBIBOABL, (OPMYIHUPOBKH,
O606HIGHI/I$I; IIoOM€4yaTh BaXHBIC MBICJIN, BBIACIATH KIKOYCBBLIC CJIOBA,
TepMuHbl. [IpoBepka TEpMHUHOB, MOHATUN C IMOMOIIBIO IHIUKIONEAHM,
CJ'IOBapeI\/II, CIIPaBOYHHUKOB C BBIIIMCBIBAHHUEM TOJIKOBAaHHUI B TCTpalb.
O6o3HaueHne BOMPOCOB, TEPMHUHOB, MaTepuaja, KOTOPHIE BBI3BIBAIOT
TPYAHOCTH, TIOMCK OTBETOB B pEKOMEHIyeMoW Jmuteparype. Eciu
CaMOCTOSITENILHO HE yAaeTcs pa3o0parTbcs B Marepualie, HEOOXOAUMO
chopMyJIMPOBATh BOIPOC U 33/aTh MPENOJABATENI0 Ha JIEKIIMU WU Ha
MIPAKTUYECKOM 3aHSITUU.

JlaGoparopnast pabota

Jlabopatopupie ~ pa®OTBI  TO3BOJSIOT ~ HAYYUTHCA  MPUMEHSTH
TEOPETUYECKHE 3HAHUS, TOJYYEHHbIE HA JIEKIUU TpU PEIICHUU
KOHKPETHBIX 3ajad. UToObl Hamboiee paluoHAIbHO U TIOJHO
UCIIOJIb30BaTh BCE BO3MOXKHOCTH JTAOOPATOPHBIX JAJISl MOATOTOBKH K HUM
HEOOXOIMMO: CIie/TyeT pa3o0parTh JEKIHIO 110 COOTBETCTBYIOIIEH TeMe,
O3HAKOMHTCS C COOTBETCTBYIOIIUM pa3lelioM y4eOHHKa, mpopadboTaTh
IOIIOJIHUTENBHYIO JIUTEPATypy H HCTOYHUKHU, pPEIIUTh 3aJadud U
BBITIOJTHUTH JIPYTHE MUCbMEHHBIE 3a/1aHusl.

CamocTosTesbHas
pabota

CaMmocTtosiTenbHast paboTa CTYAGHTOB CHOCOOCTBYET TIIyOOKOMY
YCBOEHUS yueOHOT0 MaTepHualia v pa3BUTHIO HABBIKOB CAMOOOPA30BaHMS.
CamocTosTenbHas paboTa npernoaraeT cleAyonue COCTaBISIONIIe:

- paboTa ¢ TeKcTaMu: y4yeOHUKaMH, CIIPAaBOYHHKAMHM, TOMOIHUTEIHHON
JUTEPaATypOi, a TaKkkKe MPopadoTKa KOHCIEKTOB JIEKIIHIA;

- BBIIIOJIHEHHUE JIOMAIIIHUX 33/1aHUH U pacyeToB;

- paboTa HaJl TeMaMH JIJIsl CAMOCTOSTEIHLHOTO N3YUYCHHUS,

- ydacTHe B paboTe CTyIeHUYECKHUX HAyYHBIX KOH(EPEHIIHA, OJMMITHAT;

- IOJrOTOBKA K NTPOMEKYTOUYHOHN aTTECTAI1H.

[Toaroroska k
MPOMEKYTOUHOMN
aTTeCTalluu

I'oToBUTHCH K HpOMG)KYTO‘IHOﬁ arrecTauuu CIcAyCeT CUCTCMAaTUYCCKU, B
TCUCHHUC BCCIro CEMCCTpaA. HNnuTencusnas IoAroToOBKa AOJKHA HA4YaTbCA
HC MO3AHEC, 4YEM 3a MCCAL-TI0JITOpa 10 HpOMG)KyTO‘-IHOﬁ aTrecranuu.
J_IaHHBIe nepea 3K3aMCHOM, 3K3aMCHOM TpHU HA 3(1)(1)CKTI/IBHGG BCCTIO
HCIOJIL30BATh JJIsI MOBTOPCHUA U CUCTEMATU3dllUU MAaTCpHaJIa.




JIUCT PETUCTPAIIUU UBMEHEHUI

ITognuce
No Jara 3aBEIYIOLIETO
IlepeueHb BHOCUMBIX U3MEHEHUN | BHECEHUS Kadeapon,

/1 W3MEHEHUM | OTBETCTBEHHOIO 3a

peanmu3zanuio OITOIT




