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1 Ileap u 3aga4M 0CBOEHMA JUCHUILIHHBI

Heabo wu3ydeHUs UCIHUIUIMHBI «XUMHs» SBISETCS (POPMUPOBAHHE OCHOBHBIX
MOHATHUH, 3HAHUN U YMEHHI 110 XUMUHU, (POPMUPOBAHUE 3HAHUN 00 OOIIMX 3aKOHOMEPHOCTSIX
XUMHUYECKUX PEaKInil.

3agaun:

— W3Yy4YEHHUE OCHOB COBPEMEHHOTO YUYCHHUS CTPOCHHS aTOMa U TEOPUH XUMUUIECKOMN CBS3H;

— W3Y4YEHHUE OCHOB YUYCHHS O CKOPOCTH XUMHUUYECKHUX PEAKIINN, XHMHUYECKOM PaBHOBECHH,

— HW3Yy4YEHHUE OCHOB YUCHHS 00 DHEPreTHKE XUMHUUYSCKHUX PCAKIIN;

— H3yYCHHE OCHOB COBPEMEHHOM TEOPHUHU PACTBOPOB;

— W3Yy4YEHUE TEOPUHU OKUCIUTEIIBHO— BOCCTAHOBUTEIIBHBIX PEAKIINI 1 3aKOHOB
AICKTPOXUMHUMU;

— HW3Y4YEHHUE TEOPETHUYCCKHX OCHOB IPOIICCCOB KOPPO3MH METAIIOB M METOJIOB 3aIUTHI
METAJJIOB OT KOPPO3UH;

— II0Ka3aTh POJIb XMMHH B Pa3BUTHH COBPEMEHHOI'O CCTCCTBO3HAHHS, €€ 3HAUCHUE IS
po(eCCHOHAILHOM eI TEIbHOCTH;

— 00ecIe4YuTs BBIIIOJIHEHHE 00yYarOIIMMUCS 71a00paTOPHOTO IPaKTHKyMa,
WJLTFOCTPUPYIOIIETO CYITHOCTh U METOJbI XHUMHH;

— TIPUBUTH OOYYAIOIIUMCS HABBIKM TPaMOTHOTO M PAIMOHAILHOTO OGOpPMIICHUS
BBITIOJTHEHHBIX 3KCIIEPUMEHTAIBHBIX pa0OT B JJa0OPATOPHOM MPAKTHKyMe, 00pabOTKH
PE3yIbTaTOB IKCIICPUMEHTA.

2 llepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHS MO IUCHHUILIUHE, COOTHECEHHBIX €
IUVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHUSI 00Pa30BaTe/ILHOI MPOrpaMMbl

N3yyenne maHHOW AHMCIMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHHE y OOYYAIOUIUXCS
cnenyromiei odmenpodeccnonanpHo komrereHuu (OITK-1.1):



2.1 OomenpogdeccnoHaIbHbIE KOMIIETEHIIUU U HHAUKATOPBI UX J0CTHKECHUS

Kon Kon 1 HauMeHOBaHHe HHANKATOPA AOCTHKEHUsI KOMIeTeHIIHH
Conep:xanne KOMIIETEHIIUN
KOMIeTeHIHH 3HATH | yMeTb BJIaIeTh
OIIK-1 CrocobeH pemrats tumosbie | OITK-1.1.

3a1a4d IpoQecCHOHATBHON
JIeSITEILHOCTH HAa OCHOBE
3HAHWM OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK C
HpI/IMeHeHI/IeM
uH(popManoHHO-
KOMMyHI/IKaI_II/IOHHI)IX
TEXHOJIOTHI

JleMOHCTpHUpYeT 3HaHHE OCHOBHBIX 3aKOHOB MaTEMaTHYECKNX, €CTECTBEHOHAYYHBIX U 00LIETTPO(EeCcCHOHATBHBIX
JICLUITINH, HEOOXOJUMBIX ISl PEIICHNS TUITOBBIX 33/1a4 B 00JIACTH arpOMHXCHEPUH

OCHOBHbBIE 3aKOHBI XUMHH

HpOI/ISBO,Z[I/ITB BBIYHCJICHUSA C
HCTI0JIb30BaHUEM OCHOBHBIX ITOHATHH 1
3aKOHOB XUMHH

CoBpeMeHHOI TEPMHHOJIOTHEH B
00JaCTH XUMUH




3 MecTo JUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
JucnuminHa «XuUMHs OTHOCHTCS K 00s3aTeIbHOM 4YacTH 00pa3oBaTesIbHOU

mporpamMmbl OakanaBpuara.

4 CTpyKTypa IMCHUILJIMHBI U pacnpeae/ieHue ee TPyJ10eMKOCTH
(Ha o1HOTO0 00YyUYaIOIIEroCcs)

Bun yueOHoii padoThI Beero 3a 1 kype
4acoB 4acoB
3. KonTakTHas pa6oTa npu npoBefieHNHU y4eOHbIX 3aHATHI, BCero 8,60 8,60
(Jlex + Jla6 + IlIp + KCP)

B TOM YHUCJIC:
Jlekimonnele 3ansartus (Jlex) 4,00 4,00
JlabopaTopusbie 3austusi (J1ab) 4,00 4,00
[pakruueckue 3ausrust (11p) - —
[IpoBenenne KoHCyIbTaLMI 10 YueOHOU nucuunmnae (KCP) 0,60 0,60
2. CamocTosiTeqbHast padora, Bcero (CP + xonmpony) 96,10 96,10

B TOM YHCJIE!

CamocrosiTensHas paboTa IpH BHIITOJHEHHH pacueTHO-TpadudecKkoit paboThl,
THUIIOBOT'O pacyera, pedepara, KOHTPOJILHOH paboThl, 3cce H Ap. - -
CamocrosiTensHas padoTa IpH BHIITOJHEHNH KYPCOBOH paboThl (IIpoeKTa) - -
CamocrosiTenbHasi padoTa IpH MOJr0TOBKE K 3K3aMeHY 5,70 5,70
CamocrosiTenbHas padoTa IpH MOJTrOTOBKE K 3a4eTy

[Ipoune BuabI caMOCTOSATENBHOM PabOTHI (HOATOTOBKA K JICKLIUSIM,

71200paTOPHBIM, MPAKTUYECKUM 3aHATHSIM) 90,40 90,40
3. KonTakTHas pa6oTa npu NpoBeicHNN MIPOMEKYTOYHOM aTTecTanuu,

BCEro 3.3 33
['pynIoBbie KOHCYJIBTALMU NIepe]] SK3aMEHOM H cllada 9K3aMeHa 110

qucruiuaae (Ko) 3,3 33

Cnayva 3adera no gucnuminae (K) - _
3amuTa KypcoBoii pabotsl (poekra) (K) - _

O061as Tpy10eMKOCTh JMCUMILIMHBI B Yacax: 108 108
B TOM 4HCJI€ B POpMe MPaKTHICCKOM ITOATOTOBKH
O061as Tpy10eMKOCTh TUCHMILIMHBI B 324€THBIX eTMHUIIAX: 3 3




5 Conep:xanue AU CHUTIIHHBI

5.1 Copep:xanue AUCHMIUIMHBI, CTPYKTYPHPOBaHHOe IO TeMaMm (pa3genaM) ¢
YKa3aHHEM OTBEJICHHOI0 HA HUX KOJHYECTBA aKaJeMHYECKHX YacOB M BHAOB y4eOHBIX
3aHATHI

o - Buabl yueOHoii padoThl M HX TPYA0EMKOCTh, YaChl
HaumMeHoBaHue u coep:KaHMe pa3gesia % E KonrakrHas paﬁoTa npu . CamocTosTe ] Ib-
« AUCHMIIMHBI (epevyeHb ANIAKTHYeCKUX SR NPOBEICHHH yUeOHBIX 3aHATHI Hasi pabora g
§( eIMHHUI: PACCMATPHBAEMBIX MOATEM, ; 2 B T.4. B g
g BONPOCOR) g S| | ap m3| ¥oPve |pep| cp | Kow- |2
= NpaKkTH4. TPOJb S
& MOAroT. &
1 | PeakimonHasi CiocOOHOCTD BEIECTB OIIK-1 | 4,00 | — 0,20 | 29,40 — 33,60
OcHo8HbIE NOHAMUS U 3AKOHbL CIEXUOMempuU 0,20 — 0,01 4.00 — 4,21
Cmpoenue amoma. Keanmogomexanuyecxue
npeocmasnenus. Ipunyunsl pacnpedenenus 1,50 | - 0,10 | 8,00 - 9,60
91eKMPOHO8 8 INEKMPOHHOU 000I0UKe AMOMA. .
Ilepuoouueckasn cucmema snemenmos /. 1. 030 — 0.04 | 540 _ 5.74
Mendeneesa 6 ceeme meopuu cmpoeHus. amoma
Xumuuecxas ces3v. 2,00 | — 0,05 | 12,00 14,05
2 | XuMuyecKas TepMOJAMHAMUKA U KMHETHKA OIIK-1 — — — 15,00 — 15,00
Xumuueckas kunemuxa - — - 8,00 - 8,00
OHepeemura XumuyuecKux peaxyui. - — - 7,00 - 7,00
3 | XuMHYeCcKHe CUCTEMBI OIIK-1 — | 4,00 0,40 | 46,00 — 50,40
Pacmeopui snexkmponumos. Booopoouwiii B 3 0,20 | 26.00 B 26,20
nokasameib
Onexmpoxumus - 1200 0,10 | 12,00 - 14,10
Kopposus memannos - 1200 0,10 | 8,00 - 10,10
Kypcogast pabota (mpoekr) — — — — — — —
[IpomexxyTouHas arTecTanus (3K3aMeH): OIIK-1 - — - - 5,70 9,00
HUTOI'O no gucuuninne: — 4,00 | 4,00 0,60 | 86,40 5,70 108

5.2 Pa3penbl QUCHUILIMHBI 10 BHAAM AayAMTOPHON (KOHTAKTHOW) paldoTbl H
(opMbI KOHTPOJIA

e Ne HanveHoBanme Bn}lblvy‘leﬁl-lblx ®DopMbI TeKYLLIET0
n/n Kypca pa3aena TMCHUTIHHBI 3AHATH (B Hacax) KOHTPOTit
JI JIP 3 ycnesaemocTn !
1 1 Peakmmonnas crrocoOHOCTH BEILIECTB 4 — — PT
2 1 XuMHYECKasi TEPMOAMHAMUKA M KUHETHKA — — — PT
3 1 XHUMHYECKHAE CUCTEMBI - 4 - PT, 3JIP, U]13
HUTOI'O: 4 4 — —

IPT—pyGexnoe Tectuposanue, 3JIP — 3aimura g1abopatopHsix padot, M]3 — MHAWBUAYyAIBHOE JOMAIIHEE 3aJaHKe.
8




5.3 JIabopaTopHble padoThI

Ne Ne HaumeHoBaHue Bcero
HaunmeHoBaHue 1a00paTOPHBIX padoT
n/n Kypca pa3nena IMCHMILIMHBI JacoB
1 1 XUMUYECKHE CUCTEMBI lanpBaHMueckuii aneMenT. P HanpskeHui MeTalIoB. 2,0
DIIEKTPOJIHU3.
2 1 Kopposust MeTaiioB. 3amuTa METAIIOB OT KOPPO3HH 2,0
ATOrO:| 4,0

6 IlepeyeHb y4eOHO-METOANYECKOT0 00ecTiedeHU s I CAMOCTOATEILHOM padoThI
o0yuaruuxcsi Mo JUCHUIINHE

6.1 Buabl camocTosiTeibHOM padoTsl o0yuaromuxcs (CP)

Ne Ne kypca HaumeHoBaHue pa3jaesia TUCUMILIHHBI Buasr CP Beero
n/n - 4acoB
1 1 Peakmmonnas crrocoOHOCTH BELIECTB KOHCHGKTI/IpOBaHI/Ie MaTEepHaJIOB 25,00

[ToaroroBka K TECTUPOBAHHIO 4,40
2 1 XuMudeckasi TEpMOAMHAMUKA U KHHETHKA KoncnexkTupoBaHue MaTepuanos 13,00
[ToaroToBKa K TECTUPOBAHUIO 2,00

3 1 XUMHUYECKUE CUCTEMBI IToaroroBka k 3amure
11a00paTopHBIX PadoT 12,00
Koncnexruposanue marepuanos | 20,00
IloaroroBka K TECTUPOBAHUIO 4,00
BrinonHenue HHMBH Iy AIIbHEIX 10,00

JIOMAITHUX 33JaHuH

CamocTosiTesibHas padoTa NPHU NOAT0TOBKE K IK3aMEHY 5,7

UTOroO:| 96,10

6.2 Meroauueckue ykazaHus (IJ1sl CAaMOCTOSATE/IbHON padoThI)

JIist  caMOCTOATENIBHOTO  HM3YyYEHMS MAaTepUaloB 110  JUCHMIUIMHE  «XHAMHSI»
oOyyJaroniecss MOTYT BOCHOJIB30BAaThCsl CIAEAYIOIIMMH ABTOPCKUMU METOJIUYECKUMHU
YKa3aHUSMU:

XamuctoBa W.JI., PykoBoactBO mo aucu. Xumusg [DIEKTPOHHBIN pecypc]: mis
OakanaBpoB o Hanp. nmoar. Arpourskenepus / U.J1. Xanucrosa, JI.A. banamosa, Sipocnasis,
OI'BOY BIIO AI'CXA, 2015, 154c¢ //https://yaragrovuz.ru/index.php/biblioteka.



https://yaragrovuz.ru/index.php/biblioteka

7 ®oH OLIEHOYHBIX CPEACTB /sl MPOBEAEeHUs TeKYIleil U MPOMeKYTOYHOMH aTTecTAllun
00y4arIuXCcs M0 JUCHUIINHE

@®oH/ OLIEHOYHBIX CPEJCTB MO AMCHUUIUINHE «XUMHS» — KOMIUIEKT METOAMYECKUX U
KOHTPOJIbHO H3MEPHUTEIbHBIX MAaTepHajioB, MpEJHA3HAYEH JJIsl OIICHWBAHUS ypPOBHS
chopmupoBannoctu komnereHuu OIIK-1 Ha pasHbIX cTagusx oOydeHHUs Ha COOTBETCTBHUE
MHAUKATOpaM JOCTHKEHUS KOMIIETEHLUH.

@®OHJ] OLEHOYHBIX CPEACTB BKJIIOYAET KOHTPOJIbHBIE MaTepHalibl JUIsl MPOBEICHUS
TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTeCTally 10 3aBEPIICHUIO epro/ia
o0yueHusl.

Texymuii KOHTPOJb YCIIEBAEMOCTH OOECIEUMBAET OICHHUBAaHUE XOJa OCBOCHUS
JUCIMILTAHBI U IPOBOJUTHCS B BUJE KOMITBIOTEPHOTO WM OJAHOYHOTO TECTUPOBAHUSI.

[IpoMexyTouHass aTTecTallds UMEET LENbI0 OINpEeNeIUTh CTENeHb JOCTHKEHUS
3alJIaHUPOBAHHBIX PE3yJIbTaTOB OOydYEHHUS TO JUCIHHIUIMHE 3a OIMpPENeJICHHBIH TMepruoj
oOyuenus (1 kypc) u npoBoautcsa B popme sk3amena (1 kypc).

7.1 IlepeyeHb KOMIIETEHIIMI ¢ YKa3aHHUEM 3TANOB UX (opMHUpPOBaHUS B mpouecce
ocsoenuss OIIOII BO

Jrtansl GopMHUPOBAHUS M IPOBEPKH YPOBHS C(DOPMHPOBAHHOCTH KOMIIETEHIMI 110
AMCUUIJIMHAM, MpaKkTHKaM B nmpouecce ocsoenusi OINOII BO

OIIK-1 —/lemoncmpupyem 3nanue 0CHOEHbHIX 3AKOHOE MAMEMAMUYECKUX, €CINECIMEEHOHAYYHBIX U

odowenpogheccuonanvbHvIX OUCYUNIUH, HEODX00UMBIX OJ151 peUleHUA MUNOBBIX 3a0ay 6 odracmu

Ne kypca

azpounsicenepuu
1,2 | Marematuka
1,2 ‘ Pusuka ‘
‘ 1 |XnMnﬂ |
3 | T'mapasinka |

‘ 4 | TennoTexHuka |
1,2 \ MarepuajioBeIcHUE U TEXHOJIOTUsI KOHCTPYKIIMOHHBIX MaTEPUaIOB \

‘ 3 |MeTp0J10r1/1;1, CTaHJApTH3AlMs U cepTH(UKaLUs |
2,3 \ Nudopmartuka v iudpoBbIe TEXHOJIOTHH \
1,2,3,4 |MexaHnnka

1 TeopeTnueckas MexaHHKa
3.4 TexHosornyeckrue MaluHbl 1 000PYOBAHNE
3,4 TpakTopsl 1 aBTOMOOHITN
34 CenbCKOX03iICTBEHHBIE MAIITTHEI
4 MartuHsl 1 060py/I0BaHHE B )KUBOTHOBOJICTBE
1 O3HakoMUTeNNbHASI TPAKTUKA (B TOM YHCIIE TIOJyYeHUE MEPBUYHBIX HABBIKOB HAYyYHO-
MCCIICI0BATENBCKOM PabOThI)

5 ‘ BrInmotHeHUE | 3a1UTa BBIMYCKHOM KBATU()HUKAITMOHHOW pabOThI

10
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7.2 Onucanue mnokKasarejeili W KpUTepHEB OLECHUBAHHUA KOMIIETCHUMHM HAa Pa3JIMYHBIX JITamax MX
(popMHUpOBaHUSs, ONIUCAHUE HIKAJ OLCHUBAHUA

CooTBeTCTBHE YPOBHEl 0CBOCHHS] KOMIETeHIIHH IIAHUPYEMbIM Pe3yIbTATaM 00yueHHs] 1

Komnerenuun
KPHUTECPUSM X OLCHUBAHUSA
HWHankaTop A0CTHKEHUS O0pasoBaTeIbHBI HU3KMit
®opma . . HHIKe CpeIHero .
KOMIIETCHIIMH € TEXHOJIOTHH BBICOKUH CpeaHuu o (HOpOFOBblM YpPOBEHL
OLIeHOYHOT (moporosblif)
Kon Cozxep:kanue (mTaHUpYEeMBIE PEe3YIIbTaThl ¢dopmupoBanus o cpencTBa He J0OCTUTHYT)
0o0yueHus) KOMIIeTeHIIHH I xaJbl OeHMBAHUS
OTIMYHO / 32a4TeHO Xopoimo / 3auTeHo YAOBJIETBOPHUTEIBbH HEYAOBJIETBOPUTEJIBHO /
0 / 32a4TEHO HE 3A4YTCHO
OIIK | CnocobeH pemiath OIIK-1.1/Jemoncmpupyem Jlexus- TecroBsbie
-1 TUIIOBBIE 3a/1a4 3HAHUE OCHOBHBLIX 3AKOHOB BHU3yalu3alus, 3aJ1aHu,
npo(heCCUOHANBHOM | MAMeMAMU4eckux, TIpoGnemnas OuieTs! Ha
eI TSILHOCTH Ha ecmecmeenHoOnayYHblx U JICKIUA, 3K3aMEH
OCHOBE 3HAHMIA 0bwenpogheccuonanbHbix Jlexuus-
OCHOBHEIX 3aKOHOB oucyuniun, Heoéxodu.;tbtx ons JIUCKYCCHUS
MAaTEeMATHYECKIX 1 peuierust munoevlx 3a0a4 6
obracmu azcpouHIicenepuu.
€CTCCTBCHHBIX HAaYK
R — 3naer: OCHOBHBIE 3aKOHBI : 3naeT: OCHOBHBIE 3Haer: . 3HaeT: He 3naer:
HH(OPMAIHOHHO- xumumn Y meet:IIpousBonu 3aKOHBI XUMHUH OCHOBHBIC OCHOBHBIC OCHOBHBIC 3aKOHBI
KOMMYHHMKAIIMOHHBI | Th BBIYMCIICHUS C Ywmeer: ITpou3BoauTh | 3aKOHBI 3aKOHBI XUMHH
X TEXHOJIOTHH HUCIOJIb30BAaHUEM BBIYHCIIEHUS C XUMUU:. XAMUHU:. He
OCHOBHBIX ITOHATHH U HCI0JIb30BaHUEM Ymeer: YmMmeer: ymeet:.IIpousBonur
3aKOHOB XMMUHU. OCHOBHBIX NOHATUM U | [IpousBoauTh IIpousBoauts b BBIYUCIICHUS
Bnaneet: CoBpeMeHHOI 3aKOHOB XUMHH BBIYMCIICHUS BBIYUCIICHUS Pa3IMYHbIX
TEpPMUHOJIOTHEN B Bnageer:CoBpemenHo | amst pa3InYHBIX croco6oB
00J1aCTH XUMUH 1 TEpMUHOJIOTHEN B MPUTOTOBIICHUS | CIIOCOOOB BBIPAKECHUS
00J1aCTH XUMUH. pacTtBopa BBIPAKECHUS KOHLIEHTpaLn
CriocobeH: 3aJIaHHOM KOHLIEHTpallud | pacTBOPOB
IIpumenuTh KOHIIEHTPALlU. | PacTBOPOB. He Bnaneer
OCHOBHBIE 3aKOHBI Bnaneer: Bnaneer: CoBpeMeHHOM
XUMUU IJIS PELICHUS Cospemennoit | COBpeMEHHOW | TEpMUHOJIOTHEH B
THUIIOBBIX 33]1a4. TEPMHHOJIOTHE | TEPMHUHOJIOTHE | 0OJACTH XUMUH.
i B o0macTu i B obnacTu
XAMHH. XUMUHU
[Tonumaer:
3HayeHue
OCHOBHBIX
3aKOHOB
XUMHH TS
peueHus
THUITOBBIX

3a7a4.




7.3 TumnoBble KOHTPOJIbHBIE 3aJaHUA WJIH WHbIE MAaTepHUAJIb,
Heo0XoauMBblIe JJIfl OLEHKH 3HAHWI, YMEHHUil, HABBIKOB, XapaKTePH3yIIHUX
JTaNbI (popmupoBanus KOMIIeTeH Ui B npouecce 0CBOCHUSA
0o0pa3oBaTeJIbHON MPOrPaAMMBI

7.3.1 TumoBble 3aJaHus [AJs1 NPOBeJCHHUS] TEKYILIero KOHTPOJISA H
PYO€KHOI0 TeCTUPOBAHUS

Ilpumeput 6onpocoe ona 3augumot 1a60pamopHsIX pabom:

1. Yro Takoe pacTBOpHI?

2. Yrto Takoe pactBopuMocTh? Kakas cCyliecTByeT 3aBUCUMOCTb MEXIY
M3MEHEHHUEM TEMIIEPaTypbl U PACTBOPUMOCTBIO TBEPBIX TEI?

3. Uro Takoe nepeHachllleHHble pacTBopbl? Kak ux roToBsT?

4.  UYro takoe kpuctamuzanusa? E€ npaktuueckoe 3HaueHue?

5. Kakasg 3aBUCMMOCTh CYLIECTBYET MEXAYy IUIOTHOCTBIO pacTBopa U

COAEP>KAaHUEM MACCOBOM JIOJIU PACTBOPEHHOIO BEIIECTBA?

6. B 4ém oTamvre KOHIICHTPUPOBAHHBIX U Pa30aBICHHBIX PACTBOPOB?

Kakue cnocoObl BeIpa)XeHUs] KOHLIEHTPALMHU Bbl 3HAETE?

8. Kakasg cBsI3p MEXAY MOJSIPHOCTBIO W COJAEPXKAHUEM MACCOBOW 10U
pPacTBOPEHHOIO BEIIECTBA?

9. Uro Ha3bIBaeTCS MOHHBIM MPOU3BEIECHUEM BOABI? UeMy paBHO ero 3HaueHUe
nipu 22°C?

10. C moMouipl0 KakuMx IOKAa3aTele MOMXKHO OXapaKTepU30BaTh KHUCIOTHOCTh
(m€moYHOCTh) pacTBOpa?

11. Kakue BemiecTBa Ha3bpIBAIOTCS MHAUKATOpaMu? UTO Ha3bIBAETCS MHTEPBAJIOM
repexojia uHauKaTopa?

12. OnpenenuTh KOHUEHTPALUIO HOHOB BOAOPOAA U TMIPOKCUIIA B PAacTBOpE: a)
pH xotoporo paBen 6,2; 6) pOH kotoporo paBeH 5. Ykaxure cpemy
pacTBopa.

13. BpluncanuTh KOHUEHTpanHui HOHOB Boxopoxa u pH mma 0,5 monsproro
pacTBOpa COJSIHOM KHCIOTBI, €CIM KaXyIascsi CTeNeHb AUCCOLMAIUU
COJISTHOM KHCIIOTHI B 3TOM pactBope 85%. Otset: 0,425 mounb/i; 0,37.

14. Yrto Ha3pIBaeTCs Truapoiau3oM coseil? B kKakux ciydasx Opu TUIPOJIU3E
oOpa3yroTcs: a) KUciible coiu; 0) ocHoBHBIE conu? [loscHuTe Ha puMepax.

15. HammcaTe MOJIEKYJISIpHBIE M MOJEKYJISPHO-MOHHBIE YPAaBHEHHS PEaKIUN
ruaponusa ciaeayronmx coneit: NaxSOs; NaCN; KCI; NH4NOs; Fex(SO4)s;
K3PO4; CH3COONa. KakoBa peakiusi Cpeibl pacTBOpPa B KXKJIOM Ciiydae?

16. Uto Ha3wiBaeTcs OydepHbiM pacTBopoM? [losichute mexanusm OydepHOTO
JIEHUCTBUA Ha TIpUMEPaxX aMMHAYHOTO U arieTaTHOro Oydepos.

17. TloHATHS CTENEHU OKUCIICHUS U BAJICHTHOCTH 3JIEMEHTA.

18. Kakme peaknuu Ha3bIBAIOTCS OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIMU? X
Bubl. [IpuBecTu npumepsl.

19. Baxnenmme BeniecTBa OKHUCIHUTENM M BOCCTAaHOBUTENH. BemecrBa ¢
OKHUCJIUTEIBbHO-BOCCTAHOBUTEIILHOW IBOMCTBEHHOCTBIO.

~



20.

21.

22.

23.
24.

25.

26.
27.

28.
29.

30.

31.

32.

33.

34.

35.

36.
37.

3aganue 1

3aganue 2

[Ipomecchl OKHUCIIEHHSI W BOCCTAHOBJIEHHUS. JJEKTPOHHBIE WU DJIEKTPOHHO-
VIOHHBIE YPAaBHEHHUS IIPOLIECCOB OKUCIIEHUSI U BOCCTAaHOBJICHUS.
[TocnenoBaTenbHOCTH COCTaBJICHUSA YpaBHEHUM OKHUCIIUTEIbHO-
BOCCTAHOBUTEBHBIX PEAKIUN.

[ToHsITHE SJIEKTPOAHOIO UM OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTIO MOTEHIIMAA
BEIIIECTB.

OJIC peakuun. HanpaBieHrne OKUCIUTENbHO-BOCCTAHOBUTEILHON PEAKIINH.
Kak n3MeHSI0TCS OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 3JIEMEHTOB B
npezenax nepuoja, rpyIisl nepuoandeckoi cucremsl .. Menneneesa?
Kak omnpenenuTe MOJISIpHBIE Macchl SKBHUBAJIEHTOB  OKHUCIHUTENS U
BOCCTAHOBUTENS?

UTto Ha3bIBaeTCs 3JIEKTPOIHBIM IMOTEHIIMAIOM MeTalia?

Kakue »snexkTpoaHble MOTEHIMANbl Ha3bIBAlOTCS cTaHAapTHbIMH? Kak ux
OnpeaestoT?

Ypasuenue HepHcra.

Kakue yctpoiicTBa Ha3bIBAlOTCA TalbBAaHUYECKUMHU dieMeHTamu? Kakon
ANEKTPOJ B TAIbBAHUYECKOM DJIEMEHTE SIBJISIETCSI KATOJIOM, aHOJ0OM?

Kak cocraButh cxeMy TrajlbBaHUYECKOIO 3J€MEHTa W BbUHCIUTE JJC
rajbBaHUYECKOIO 3JIEMEHTA?

Yro nHazpiBaeTcs Koppo3uend metamuioB? Bunbel koppo3un. K kakum u3 HHX
OTHOCHUTCS Ta30Basi KOppo3us?

K xakomy BuIy KOppO3HH OTHOCUTCS 00pa30BaHME HA MOBEPXHOCTH MEIU €€
OKCH/JIa [IPY HarpeBaHUM U p’KaBuMHA Ha BO3ayxe?

Kakue metamibl B MUKpOTadbBaHUYECKHUX d3JIeMEHTax (mapax) Ha3bIBalOTCA
AHOJHBIMH U KaTOJHBIMU?

Kaxkoe sxene3o koppo3upyer ObICTpee — HaXOMAsIIeecs] B KOHTAKTE C OJIOBOM
nu Meapo? OTBEeT 00OCHYHTE.

Kak mnporekaer koppo3us B Ciydae MOBPEXKIACHHS MOBEPXHOCTHOTO CJIOS
OLMHKOBAHHOTO Y HUKEJIMPOBAHHOTO K€JIe3a MPU UX KOHTAKTE C BOJOU?
CriocoObI 3alTUTHI METAJJIOB OT KOPPO3HUH, UX CYITHOCTD.

IIpoTrekTopHas W KaroaHas 3allMTa METAJIOB OT KOPPO3UH, IMOACHUTH Ha
NpuMepax.

Ilpumepvr mecmogvix 3a0anuii 011 nPOGeOCHUs MEKYULe20 KOHMPOJia u
Pybesrncnozo mecmuposanu:
CKOJIBKO TPaMMOB HUTpATa Kalus HY>KHO 1J1s1 ipurotoBieHus 250 r 6%-
HOT'0 pacTBopa?

Maccoas nois (%) cynbdara kanus B pacTBope, MOoTydeHHOM U3 220 M
BoJibI ¥ 30 1 K2SOy4, paBHa:



3ananue 3 [Tpu oOpa3zoBaHUM TaTbBAHUYECKOTO AJIEMEHTA C UCTIOJIb30BAHUEM
HUKEJIEBOTO AJIEKTPO/Ia B KAU€CTBE aHO/[a, KATOJIOM MOXKET OBITh

3ananme 4  [Ipu oOpazoBaHHH raIbBAHMYECKOTO JIEMEHTA C UCIIOIb30BaHUEM
[ITHKOBOTO 3JIEKTPOJa B KaUeCTBE aHO/1a, KATOJOM MOKET OBITh

3apanme S B kakoil mocnenoBaTenbHOCTH Oy1yT BOCCTaHABIMBATHCS U3 pacIliaBa

KaTUOHBI IIPH DJICKTPOJIM3€E CMECH, coziepkaie nonsl: Fe?*, Cr’*, Na*,
2+ 2+ 2+
Pb-", Ca*", Mn

3ananue 6 [Tpu oOpa3zoBaHUM TATBBAHUYECKOTO AJIEMEHTA C UCTIOJIb30BAHUEM
KEJIE3HOTO DJIEKTPOJa B KAYECTBE aHO/Ia, KATOJOM MOXET ObITh  a) Zn;
0) Ni; B) Al.

3ananne 7 Uto oOpa3yeTcs Ha KaTOAE M aHO/Ie MPHU dJIeKTpoau3e pactBopa KBr?
a) K, Hz, Bry; 6) H2, KOH, Br; B) K, H» KOH,, HBr.

Ilpumepvt munosvlx uHOUGUOYATbHBIX OOMAUIHUX 3A0AHUT

Ilpumep 1. Be1uuciiuTh MOJSIPHOCTH, HOPMAJIbHOCTh, MOJISIIBHOCTD U TUTP 20%-T0
pactBopa cynbdara xenesa (1), moraocts koToporo p = 1,21 r/em?.

Hpumep?. Jlo xakoro o6bEMa HykHO pa3basuth 15 cm® 14%-Horo pactsopa
HHTpaTa Kanus mIoTHOcThio 1,09 r/cM®, uto6s! nomyunts 0,5 H. pacTBopa?
Ilpumep 3. CocTaBUTh ypaBHEHUS MPOLIECCOB, MPOTEKAIOIINX P JIEKTPOJIU3E
BOJIHOTO PacTBOpa XJIOpUAA MEAU C UHEPTHBIMU 3JIEKTPOAAMHU.

Ilpumep 4. CocTaBUTh ypaBHEHUS MPOLIECCOB, MPOTEKAIOLIUX P IJIEKTPOJIU3E
BOJITHOTO PacTBOpa XJIOpUIa MEIU C METHBIM aHOJIOM.

Ilpumep 5. CocTaBUTh YPABHEHUS MPOLIECCOB, MPOTEKAOIIUX MTPU JIEKTPOJIN3E
BOJHOTO PacTBOpa Cyib(ara Kajus ¢ UHEPTHBIMU DJICKTPOIaMU. BRIYUCIHTH
Maccy pa3fioKUBILIEHUCS BOABI U 00BEM BBIJCIUBIINUXCA KUCIOPOIa U BOJOPOA
(ycnmoBuUsi HOpMAaJIbHBIC) MPU MTPOMYCKAHUK TOKa cujioi 8A B TeueHue 1,5 yacos.
Ilpumep 6. CocTaBUThH ypaBHEHUS MPOLIECCOB, MPOTEKAIOIIUX TP JICKTPOJIU3E
BOJITHOTO pacTBOpa HUTpaTa cepedpa ¢ HHEPTHBIMU IeKTpoaamMu. Kakoit cuibl TOK
JTOJIKEH OBITh UCIIOJIB30BAH AJI TOTO, YTOOBI BBIJICIUTH U3 PACTBOPA COJIU cEpedpo
maccoit 10,8 r 3a 6 MuHyT?

Ilpumep 7. Kene3o HaxoauTcs B KOHTaKTe ¢ Mebio. Kakoil u3 metanioB Oyer
OKHUCIIATHCS IPU KOPPO3UH, ECIIU 3Ta Mapa METAJUIOB MOMNAJET B KUCIIYIO CPEy
(HCI)? [aiite cxemy 00pa3yromerocs mpy 3TOM TaIbBAaHHYECKOTO JIEMEHTA,
paccuutaiite 3/1C, HAaNUIIKUTE YypaBHEHUS SJIEKTPOHBIX MPOLECCOB B UOHHOM
BU/JI€, COCTABbTE MOHHOE U MOJICKYJISIPHOE YPABHEHUSI OKUCIUTEIIbHO-
BOCCTAHOBUTEIBHOMN peakuuu npu padoTe JaHHOTO KOPPO3UOHHOIO rajbBaHu-
YECKOI'0 JIEMEHTA.



Ilpumep 8. AntoMrMHUI HAXOAUTCS B KOHTAKTE C KEJIE30M B CpPe/ie HEUTPAIbHOTO
anektpoauta (NaCl). CoctaBbTe cXxemMy raibBaHUYECKOTO JIEMEHTA,
obpazyrorierocs npu 3toM. Paccunraiite 9JIC n nsmeHeHne cBOOOTHON dHEPTHHU
I'u66ca B crangaptabIX yenoBusx (AG°298) nns atoro snementa. CKOIBKO
IrpaMMOB MeTaJlIa OKUCIHUTCS 3a 55 ¢ pabOTHI 3TOTO AJIEMEHTA, JAIOLIETO TOK
cuiion 6 A.

7.3.2 Tunosblie 3alaHUA IS IPOBEJACHUS NIPOMEKYTOYHOM aTTecTAllUl

(3x3ameHa)
Komnemenyuu:
OIIK-1 — CnocobeH pemars THUIIOBBIE 3amaddl  MPOodhecCUOHATHHOM

NEeATENbHOCTH Ha OCHOBE 3HAHUM OCHOBHBIX 3aKOHOB MaTeMaTHYECKUX WU
€CTECTBEHHBIX HAyK C MpPUMEHEHHEM HHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH.

10.

Bonpocwt k yx3ameny:

OCHOBHBIE MOHATHUS U 3aKOHBI XUMHAH. MOJIb, MOJISIPHAsA Macca, XUMUYECKUI
DKBUBAJIECHT, MOJIIPHAs Macca 3KBHUBAJICHTA. 3aKOHbl XWMHHU: COXPAHEHUS
MAacchl, IOCTOSIHCTBA COCTAaBa, 3KBUBAJIEHTOB, 3aKOH ABOrajpo.

CoBpeMeHHass Teopus cTpoeHUs aroMa. KBaHToBble uncia. PuU3NUECKUM
CMBICJI KBAHTOBBIX YMCEJl C TOUYKHU 3pEHHS CTPOCHUS aTOMa, UX B3AUMOCBS3b.
[IpyHUMOBl 3al0JHEHHUS AaTOMHBIX OpOWTanIed 3JIEKTPOHAMHU: MPUHLHUII
HavMEHbIIEN JHepruu, npasuio KireukoBckoro, npunnun [laynu, mpasuiio
XyHJ1a, «IIpOBaJ» JIEKTPOHOB.

ITepnonnueckui 3akon .M. MenneneeBa — OCHOBHOM 3aKOH XMMMH, CBS3b
€ro CO CTPOCHUEM aToMOB. XapakTep M IPUYMHA U3MEHEHUSA CBOMCTB
AJIEMEHTOB B IIEPUOJAX Y TJVIABHBIX NOATPYINAX B MEPUOAUYECKON CUCTEME
DJIEMEHTOB.

S-, p-, d-, f-cemelicTBa XMMHUYECKHX OJJIEMEHTOB M MX PAaCIOJIOXKEHHE B
nepuoandeckorr cucreme JI.M. MennaeneeBa. PazoOpate Ha mnpumepax
CTPOEHHE WX BAJICHTHBIX YPOBHEH 3JIE€KTPOHHBIX 000JI0UEK.

[TonsiTue 00 dSHEprMM MOHU3ALMHU, DHEPIMH CPOJICTBA K DJIIEKTPOHY,
AIEKTPOOTPULIATENLHOCTH. Kakue CBOKMCTBA aTOMOB OHU XapaKTEPU3YIOT.
KoBanenTtHas, WOHHAsA, BOJOPOJHAS, METAIMYECKAs XHWMHYECKHE CBA3U
(pa3obOparh Ha nmpumepax).

CBoiicTBa KOBAJEHTHOM CBSI3U: JHEPIUs, [UIMHA, KPAaTHOCTh, IOJSPHOCTb,
HaIlpaBJIEHHOCTh, HACBIIIAEMOCTb.

KoBaneHTHas xumuyeckas CBsi3b, YCIOBHUS €€ O0Opa3oBaHUS MO METOLY
BaJICHTHBIX CBsi3ed. MexaHu3mbl O00pa3oBaHUs KOBAJIEHTHBIX CBSI3EH:
OOMEHHBIN, JTOHOPHO-aKUENTOPHbIA. CUrMa - U MU - CBS3H, MOSCHUTH Ha
IpuMepax.

TuIbl MEXKXMOIEKYJISIPHOTO B3aUMOJACHUCTBUSL.
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12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.
29.

Xumunyeckass KuHeTuka. CKOpOCTh XMMHUYECKOW PpEaklUHUH, E€IUHHUILIbI
n3MepeHus, GakTopsl, BAUSIOMINAE HA CKOPOCTh XMMUYECKON peakunu. 3aKOH
JICUCTBYIOIIUX MacC - OCHOBHOM 3aKOH XMMHYECKOW KMHETHKH. KOoHCTaHTa
CKOPOCTH PEAKLIHH.
Bimsinne temneparypbl Ha CKOPOCTh XMUMHUYECKHX peakiui. [IpaBuno Bant-
l'odbda, TemmepaTypHbIii KOIPOUIIMEHT pPEAKIIUUA. ODHEPTHUS aKTHUBAIUU
XUMUYECKUX pEaKUUi. Y paBHEHNE AppEHnycCa.
Xumunueckoe paBHoBecue. [Ipu3sHaku xumudeckoro paBHoBecus. KoHcraHnTa
paBHOBecus. (CMelleHMEe paBHOBECHS MPU HW3MEHEHMM KOHUEHTpPALWH,
temriepaTypsl, napinenud. [Ipunnun Jle-1llatense, pazobpath Ha mpumepax.
Tepmoannamuueckas cucrema. OCHOBHbIE TEPMOJAMHAMUYECKUE NTAPAMETPHI:
BHYTPEHHSISI DHEPrus, SHTAJbIUSA, SHTpomus, sHeprus [ubOca, sHeprus
I'enpMromneua.
[lepBsiii 3aK0H TepMoarHAMUKU. [IpuioskeHre 3Toro 3aKkoHa K n300apHBIM U
M30XOPHBIM IpoLIEcCaMm.
Tepmoxumus. Ternossie 3ppexTsl peakuuid. 3akoH ['ecca u ero cieacTBus.
Tepmoxumudeckue ypasHeHus. Pacuer AH Oy, AS 06, AGOG
Knaccudukanus qucnepcHbIX CUCTEM MO CTENIEHU JUCTIEPCHOCTH.
HcTtunnasle pacTtBopbl. TepMoanHaMuKa MpoieccoB pacTBopeHus. CrocoOb
BBIPAKECHUSI KOHLIEHTPALUU PACTBOPOB.
PactBopel  asekTponuToB. Teopus  BIEKTPOJIUTHYECKOM  JIHCCOLUALUU.
['unpatarust noHoB. CHIbHBIC U CITA0BIE DJIEKTPOJIUTHI.
PactBopb! cnalbix snexktponuToB. Ctynenyatas aucconuanus. CTeneHp u
KOHCTaHTa JAMCCOIMAINK CIa0bIX 3JMeKTPoIuTOB. OT Kakux (pakTOpOB OHU
3aBUCAT? 3aKoH pa3daienus: OcTBalIbA.
DIIEKTpOJIUTHYECKass auccouranus BoAbl. MoHHOE MpoM3BEAEHUE BOJBI.
Bonoponnsiii v ruapokcuiabHbi Tokazatens pH u pOH. bydephnbie
PacTBOPBHI.
I'maponu3 conei. Tumbl tuaponusa. KoHcCTaHTa, CTENEeHb THAPONIH3A,
B3aUMOCBSI3b MEX 1Y HUMHU. CTyIlleHYaThIi TUAPOIIU3.
OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIC peakuu. [IoHATHE CTENEHN OKUCICHUS
aroma B Mousekyze. [Ipoueccel okucinenus u BoccraHosiieHus. [Ipusenure
IIPUMEPBI BEUIECTB OKUCIUTEICH U BOCCTAHOBUTEIIEH.
MexaHn3M BO3HUKHOBEHHs 3JIEKTPOIHOIO MOTEHIMAla HAa IPAaHULE pa3ena:
IOBEPXHOCTh METaJlla- pacTBOP JJIEKTpoauTa. Y paBHeHue HepHcra.
CrangapTHbIA BOJOPOAHBIN ANEKTPO. P HanpsHKEHU METAIIOB.
['anpBaHMuyeCKU BJIEMEHT. 6)1(@ raJilbBAHUYECKOTO 3JIEMEHTA.
KonueHTpanmoHHbIi ralbBAHUYECKUN AJIEMEHT.
DJIEKTPOJU3 pacTBOPOB M paciuiaBoB. [Iponecchl, mpoTekaromme Ha KaToae
u anoze. [Ipumepsl. 3akonsl Papanes.
Bunpl koppo3un MeTaIlIoB.
DIEKTPOXMMHUYECKass KOPPO3UsA. YPaBHEHHS pPEAKUUN, MPOTEKAIOIMIMNX IMPHU
raJibBaHOKOppo3uu. Pa3zo0parh Ha npumMepax.

30. CnocoObl 3alUTH METAIIJIOB OT KOPPO3HH.



Hpaxmuuecxue 3a0aHus ons npoeedenuﬂ IK3amena:

Ilpumep 1. B 600 mn pactBopa comepxutcs 30 r cynbdara alrOMUHUA.
OnpeneanTts MOASIPHOCTh, HOPMAJIBHOCTH U TUTP PacTBOpa.

Ilpumep 2. XpoMm HaxoauTcCsl B KOHTakTe ¢ cepeOpom. Kakoil u3 meTamios
OyJlieT oKUCISIThCA npu Kopposuu B kucioiu cpene (HC1)? Hanumure ypaBHeHUs
ANEKTPOJIHBIX MPOLECCOB (B MOHHOM BHUJE) M COCTAaBbTE CXEMY OOpa3yroulerocs
KOPPO3MOHHOI'O TaJbBaHUYECKOIO DJIEMEHTA.

Ilpumep 3. Cucrema 2CO + Ox 2CO2 + Q HaxoIUTCS B COCTOSIHUU
paBHOBecUA. BO CKOJIBKO pa3 M3MEHUTCS CKOPOCTh PEAKIMU IPU YBEIWYECHUU
KoHIeHTpaluu okcua yriepoaa(ll) B 4 paza?

Ilpumep 4.Kak HY>KHO U3MEHHTH JABJIEHUE, TEMIIEPATYPY, KOHIEHTPALUIO
UCXOJHBIX BEHIECTB, YTOOBI CMECTUTh XHWMHYECKOE pPABHOBECHE B CTOPOHY
obpazoBanus yriaekuciioro raza: 2CO + Oz «» 2C0O2 + Q?

Ilpumep 5. Hammcarb ypaBHEHHME IIPOLIECCOB JJIEKTPOJIM3a BOJHBIX
pactBopoB cojeid: xsopuna meau (II), cynpdara amomMuHuS C  yroJbHBIMU
JIEKTPOAAMMU.

Ilpumep 6. I'anbBaHUYECKUN JIIEMEHT COCTOUT U3 CEPEOPSIHOTO BJIEKTPOA,
norpyx€nnoro B 1 M pacTBop HUTpaTa cepebpa W CTaHAAPTHOTO BOJOPOTHOIO
anektpona. Berumcnute I/JC smemeHTa, HanucaTh YPAaBHEHUSI SJIEKTPOIHBIX
IPOLIECCOB U CYMMapHOW peakluu, MPOUCXOAIIEH pu paboTe 3JIeMEHTa.

Ilpumep 7. CocTaBbTE€ YpaBHEHHE THIPOJIM3a U PACCUUTANTE KOHCTAHTY
rugponusa (Kr) Bognoro pacrsopa xiopuaa ammonus. Ky(NH:OH) = 2*107 .

Ilpumep 8. BO CKOJNBKO pa3 yBEJIMYUTCS CKOPOCTh XMMHUUYECKON pEaklMH,
€CJIM TIOBBICUTH TEMIIEpaTypy peakiuoHHou cmecu Ha 30°? TemmepaTypHbIi
kodhpureHT pasex 3. Ilpumep 9. Beiuucnure pH pacTBOpa, KOHLUEHTpALIMS
KaTUOHOB BOJOPOJA B KOTOPOM COCTaBseT 5,2*10° Momn/1.

Ilpumep 10. BeraucinuTe KOHUEHTPALMIO KATHOHOB BOAOPOAA U THAPOKCHUI-
aHUOHOB B pacTBope, eciu ero pH = §,3.

Ilpumep 11. Beruucnure pH pacTBOpa ruipokcuia Kanusi KOHICHTpauuen
2,4*107 Momb/1.

Ilpumep 12. Beraucnure pH 0,1 M pacTBopa yKCyCHON KHCIIOTBI.

Ipumep 13. Hanumure xumudeckyto popmyily TOW U3 Ha3BaHHBIX COJIEH, B
BOJTHOM PacTBOpe KOTOpoi peHosidTanenH OecuBeTeH: cyabGUT HATPUS, XJIOPUT
aMMOHUSI, KapOOHAT KaJusl, IUaHU]I KaIusl.

IIpumep 14. BeIyucnuTh 3J1€KTPOIHBIA MOTECHIIUAI DJICKTPOAA U3
METAJIMYECKOT0 [IMHKA, norpykeHHoro B 0,03 M pacTBop HUTpaTa HUHKA.

Ilpumep 15.11pu 351€KTpOIM3E paciuiaBa XJIOPU/Ia HATPUS B TEUYEHHUE S5 4acOB
Ha KaToie BBACIUIIOCH 3,6 T MeTtaia. OnpenenuTsh CUTy TOKa U 00BEM XJIopa mpu
HOPMAaJIbHBIX YCIOBUSX.

Ilpumep 16. lluHK HaXOAUTCS B KOHTAaKTE ¢ HUKeNeM. Kakol U3 31eMeHTOB
Oyner okucasaTbes npu koppo3uu B kucnoi cpene (HCI)? Hanumure ypaBHeHUe
JIEKTPOJHBIX MPOLIECCOB (B MOHHOM BHUJE) U COCTaBbTE CXEMY 00pa3yrolierocs
KOPPO3MOHHOTO raJlbBAHUYECKOIO AJIEMEHTA.



Ilpumep 17. CTEHKHU CTAJILHOTO KOTJIa 3alIUIIECHBI OT KOPPO3UU IO METOTY
npoTekTopa. B kauecTBe Marepualia IpOTEKTOpA UCIIOIb30BAIM TIATUHY, MAarHUM,
BHUCMYT, 0JIOBO. B KakoM ciydae 3amura npou3BeAeHa IpaBUiIbHO?

7.4 Meroanueckne MaTepHasibl, OMNpeaesiiONIde  MPOUEAyPbI
OllCHUBAHUA 3HAHMI, YMeHHMiHl, HABBIKOB, XapPAKTEPU3YIOUIUX ITANbI
¢GopmupoBanusi KOMNIeTEHIH A

KoHuTpons ocBOeHHSI NUCHUIUIMHBI M OILICHKAa 3HAHUNW OOYydYarouIuxcsi Ha
HK3aMEHE  MPOM3BOAUTCA B COOTBEeTCTBUU ¢ I[lojoxkeHueM O TpOBEACHUU
TEKYIIIEr0 KOHTPOJISI YCIIEBAEMOCTU U MPOMEKYTOUHOU aTTECTAIUU O0YyUaIOIIUXCS
1o 00pa3oBaTEIbHBIM IIPOrPaMMaM BBICIIIETO 00pPa30BaHMUS.

TecToBBIE 3a71aHUSA

Kpumepuu  ouenku  3Hanuii  00yuawwWuUxca  npu  NPoOGeOEHUU
mecmupoeanus:

OueHka «omauyHo» BBICTABIAETCS IPU YCIOBUU MPABUIBHOTO OTBETA
oOyyaromerocst He MeHee 4eM 85 % TeCTOBBIX 3aaHUM.

OueHka «xopouwio» BBICTABISICTCS TPU YCIOBUM TMPABWIBHOTO OTBETA
oOyuaroiierocsi He MeHee ueM 70 % TecTOBBIX 3aaHUM.

OueHka «yoosiemeopumesibHo) BBICTABISETCA MPU YCIOBUU MPABUIHLHOTO
oTBeTa oOyuaronierocs He MmeHee 51 % TeCcTOBBIX 3aJJaHU.

OueHka  «HeyooeiemeopumebH0)  BBICTABISIETCS  NPU  YCJIOBUU
MPaBWIBHOTO OTBETa oOyuatroiierocs MeHee uem Ha 50 % TECTOBBIX 3aJaHUN.

JK3aMeH

Kpumepuu oyenusanusn 3k3amena:

OueHka «omauuyno» BBICTABISETCA  OOy4YarOIIEMyCs, IOKa3aBIIEMY
BCECTOPOHHUE, CHUCTEMAaTU3UPOBAHHBIE, ryOOKME  3HAaHUSA  BOIPOCOB
HK3aMEHAIMOHHOTO OWUJIeTa U YMEHUE YBEPEHHO MPUMEHSATh UX Ha MPAKTUKE MPHU
pEIICHNH KOHKPETHBIX 3a/7a4, CBOOOJHOE M MPaBUIbHOE 000CHOBAHUE MPUHSATHIX
pELICHU.

OueHka «xopouio» BBHICTaBISIETCS O0y4YaroleMycs, €Clid OH TBEPAO 3HAET
Matepuall, FpaMOTHO U MO CYLIECTBY MU3JIaraeT ero, yMeeT MPUMEHSTh MOTYyUYECHHbIC
3HaHUSl Ha MPAKTUKE, HO JIONMYCKAET B OTBETE WJIM B PEIICHUU 3a]a4 HEKOTOPbIC
HETOYHOCTH, KOTOPHIE MOXET YCTPAHUTH C TOMOIIBIO JOTOJHUTEIBHBIX BOMPOCOB
npenojaaBaTers.

Onenka «y00671€emEOPUMENbHON BBICTaBJISIETCS oOyuaroniemycs,
MoKa3aBileMy (pparMeHTapHbBIN, Pa3pO3HEHHBIN XapakTep 3HAHUN, HEJOCTATOUYHO
npaBuibHble  (HOPMYJIUPOBKA 0a30BbIX TMOHSATUH, HAPYIICHHUS JIOTMYECKOU
MOCJIEA0BATENBHOCTH B U3JIOKEHUU MPOTPAMMHOIO MaTepuaja, HO IPU 3TOM OH
BJIaZIC€T OCHOBHBIMU TMOHSATHUSAMH BBIHOCHUMBIX Ha JK3aMEH, HEOOXOAMUMBIMH IS
JanbHENIIero o0y4YeHHsI ¥ MOKET MPUMEHSTh MOJTyYeHHBbIE 3HAHUA M0 00pasily B
CTaHIAPTHOU CUTYyaLNH.

Ouenka  «Heyo0oeiemeopumesbHo»  BHICTABISIETCS  O0ydYaroIIeMycCs,
KOTOpBI HE 3HaeT OOJblIed YacTh OCHOBHOTO COJIEPXAHUSI BBIHOCMMBIX Ha
9K3aMEH BOMNPOCOB TEM JUCHUIUIMHBI, JOMyCKaeT rpyOble oOmuOKu B
(GbOopMYyJIMPOBKAX OCHOBHBIX MOHSTHUH M HE yMEET HCIOJIb30BaTh IOJIYUYEHHbIC
3HAHUS MIPU PEIICHUHU TUIIOBBIX MPAKTUUECKUX 3aj1a4.



8 IlepeyeHb OCHOBHOI M IONMOJTHUTEIBLHON Y4eOHOI JIUTEPATYPHI,
HEe00XO0AMMOii 17151 0CBOCHUS TUCUHUIIIMHBI
8.1 OcHoBHas yueOHas1 JuTEpaTypa

e Hcnons3yercs Kon-Bo
. /;[ HaumeHnoBanme IpH HM3YYCHHU | KYpC IK3EMILISPOB B
paszesoB ouodImnoTeke

1 | 'emsdman, M. W., Xumus : yueOnuk 1is By30B | Bcee paseibl 1 DK TPOHHBIN
/ M. WU. I'ensdpman, B. I1. FOctpatoB. — 5-¢ pecypc
u3n., crep. — Cankr-IlerepOypr : Jlans, 2025.
476¢. URL:https://e.lanbook.com/book/448712,

2025, Oc (o6pamenue 01.06.2026).

2 | Xamucroa WM., PykooactBo mo auci. | Bee pasmensl 1 DJeKTPOHHBIN
Xumus [DnexTpoHHBIH pecypcl]: TUTST pecype
OakanaBpoB mo Hanp. [loar. ArpouHkeHepus /

N.[. XanucrtoBa, JI.A. bamamosa, Spocnasis,
OI'BOY BIIO AI'CXA, 2015, 154c¢
3 XuMus: MPakTUKYM JJI CTYJIEHTOB Bce pazaensl 1 DNEeKTPOHHBIN
nHkeHepHbIx Hanpasienuii (OBC Jlanb) pecype
[DnexTponnsIit pecypc] : yueb. [Tocooue / T.U.
bokosa, U.B. Bacunbiiosa, H.A. Kycakuna. —
Hosocubupck : HTAY, 2011. — 106 c. — Pexum
mocrtyma: https://e.lanbook.com/book/4554,
(obpamenne 01.06.2026)

8.2 /lonosiHuTeIbHAA YUeOHasA JJUTEpaTypa

e Hcnonb3yercs Koun-Bo

i HaumenoBanue NpU U3YyYEHUH | Kypc 9K3eMIUISIPOB B
pazaesnon oubmoTeKe

1 | I'mika HJL, 3agaun m ynpaxseHusa mo | Bce paszgenst 1 28

obmeit xumun [Tekct]: ydeOHOE mocoOme /
H.JI. I'munka, JI., Xumus, 1984, 264c¢

2 | AxmeroB A.C., O6mass u HeopraHudeckas | Bce paszgenst 1 84
xumust [Tekcr]: yuebHmk mis By3oB / H.C.
AxmetoB, M., Bercm.k., 2001, 743¢

3 | Pomanuesa JLM., COopHuk 3amady u
yopakHeHud mo obmed xumuu [Texct]: | Bce pasmemns 1 20
yuebHoe mocoome / JI.M. PomanmeBa, M.,
Beicm.mk., 1991, 288¢

Hoctyn oOydarommxcsi K O3JeKTpOHHBIM pecypcam (OP) Oubmmoreku OI'BOY  BO
«SpocnaBckuit 'AY» ocymiecTBiaseTcs MNOCPEICTBOM 3IIEKTPOHHOM  MH(OpMaIMOHHON
o0pa3oBaTesIbHOI cpensl YHUBEpPCHUTETA u caira o JIOTUHY
https://yaragrovuz.ru/index.php/biblioteka



https://e.lanbook.com/book/4554
https://yaragrovuz.ru/index.php/biblioteka

9 Ilepedyennb pecypcoB HHPOPMANUOHHO-TEJTEKOMMYHHUKAIIMOHHOM CeTH
9.1 IlepevyeHb 3TEKTPOHHO-0MOJIHOTEYHBIX CHCTEM

Ne
. HaumenoBaHnue TemaTuka Pesxkum nocryna
1. JJIeKTPOHHO-OHONMOTEHAs CHCTEMA YHuBepcanpHas https://e.lanbook.com/
U3IaTeNbeTBa «JIaHby
2. 3.H CKTPOHHO-OubHMOTeUHas CHCTEMa YHuBepcasbHas http://ibooks.ru/
«iBooks.ru»
Hayunas snextponHas 6ubnmoreka .
. http://elibrary.
3 cLIBRARY RU YHuBepcanpHas ttp://elibrary.ru/

9.2 IlepevyeHb peKOMEHAyeMbIX HHTEPHET-CAUTOB 10 JUCHUILJINHE
1. MunuctepcTBo oOpa3oBanus U Hayku Poccuiickoit denepanuu [D1eKTpOHHBIN
pecypc]. — Pexxum moctyna: https://minobrnauki.gov.ru/, cBoGoAHBIN. — 3ari. c
JKpaHa. — S3.pyc.
2. ®enepanpHbIi opTan «Poccuiickoe oOpa3zoBaHue» [DIEKTPOHHBIA pecypc]. —
Pexxum nocryma: http:/www.edu.ru, cBo60HBIN. — 3ari. ¢ 3kpaHa. — 3.pyc.
3. Hudopmammonnas cucrema «EmuHoe okHO pgoctynma K 00pa3oBaTeilbHBIM
pecypcam» [DnekTpoHHBIM pecype]. — Pexum nmocryma: http://window.edu.ru,
CBOOOHBIN. — 3ari. ¢ skpaHa. — SA3.pyc.
4. @epepanbHbi  HEHTP  HMHPOPMAIMOHHO-OOpPA30BATENBbHBIX  PECYPCOB
[DnexTpoHHbIH pecypc]. — Pesxxum goctyma: http://fcior.edu.ru, cBo6oaubIi. — 3ard.
¢ 3KpaHa. — A3.pyc.
5. MuHHCTEPCTBO CENBCKOTO XO3sKicTBa PP [OnekTpoHHBIN pecypc|. — Pexum
noctyna: http://mex.ru/, cBoO60HBIN. — 3ari. ¢ skpaHa. — A3.pyc.
6. Hayunas snektponnas 6ubimnoreka eLIBRARY.RU [DnekTponnslii pecypc]. —
Pexxum nocryma: http://elibrary.ru/, cBoGoaHbIN. — 3ari. ¢ skpana. — S3.pyc.
7. CenbCKOXO3SMCTBEHHAs JJIEKTPOHHAs OHOMMOTeKa 3HAHUU [DJIEKTPOHHBIN
pecypc]. — Pexum mocrtyma: http://www.cnshb.ru/akdil/, cBoGogubIi. — 3ari. c
3KpaHa. — S3.pyc.
8. LentpanbHas Hay4Has CEIbCKOXO03SIIICTBEHHAS oubnuoTexa
Poccenbxozakagemun  [DnekTpoHHBIM  pecypc]. —  Pexum  pmocryma:
http://www.cnshb.ru/, cBoboHbIN. — 3ari. ¢ 3kpaHa. — A3.pyc.
9. UudopmarmmonHo-crpaBounbiii moptai. [Ipoekt Poccuiickoit rocymapcTBeHHOM
OMONMOTEKU JUIsi MOJIOJIEKU [DJEKTpOHHBIM pecypc]. — Pexum npocryna:
www.library.ru, cBoO0IHBIN. — 3ari. ¢ a3kpaHa. — S3.pyc.

10 MeTozmqecmle YRa3zaHust 1Jisd oﬁyqalomnxm IO 0OCBOCHHUIO JUCHHUIIINHBI
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Bup yueOHbIX Opranuszanus 1eTeJJbHOCTH 00y4aromerocs
3aHSATHH

Hammcanue KOHCIIEKTa JICKITUM: KpaTkKo, CXEMaTU4HO,
MOCNe0BAaTEIbHO (DUKCHPOBATh OCHOBHBIC TOJOXKEHUS, BBIBOIBI,
(bopMyTHPOBKH, 0000IIEHNUS; TTOMEYaTh BaKHBIC MBICIH, BBIICTISATh
KIIIOYEBbIE CNOBa, TepMHUHBL. (OOO03HAYUTH BOMPOCH], TEPMUHBL,
Jlexuus MaTtepuana, KOTOPbIA  BBI3BIBAET TPYAHOCTH, IOMETHTh H
MONBITAThCSI HAWUTH OTBET B pEKOMEHIyeMoil nuteparype. Ecim
CaMOCTOSITEIbHO HE yJaeTcsi pa3o0parbcsi B Marepuale,
HeoOxoauMo chOpMyIHUPOBAaTh BOMPOC W 33JaTh MPENOAaBaTelio
Ha KOHCYJIbTAllH, HA MPAKTUYECKOM 3aHSITHH.

PabGota mo anropurMam, TNpPEACTaBICHHBIM B METOIUYECKUX
YKa3aHUAX TI0 BBIMIOJHEHUIO J1abopaTOpHBIX paboT. AHanu3
BBITMOJIHEHHON paboThl, (OPMYIHPOBKA BBIBOJOB IO HTOraMm
JlaGopatopHas paboTa | BHITOIHEHHOH pabOTH HA OCHOBAHUM MaTepHaa, OYEPIHYTOTO U3
KOHCIICKTOB JICKIIUHM, OCHOBHOHW W IOOIMNOJHUTCIBHOU JIUTCPATYPHI,
pecypcoB cetnm HWurepHer. IIOMCK OTBETOB Ha KOHTPOJILHEIE

BOIIPOCHI.
IToaroroBska x Pabora ¢ KOHCHIEKTaMH JICKIUMH, OCHOBHOW M JOIOJHHUTEIBHOMN
DK3aMEHY JIMTEepaTypoil, pecypcamu cetu UHTEpHET.

11 Ilepeyenb nHGOPMANUMOHHBIX TEXHOJIOT Ui, HCIIOJIb3yEeMBbIX NPH
OCyLIeCTBJICHMH 00pa30BaTeJIbHOI0 NMPoLecca N0 JUCHUILIUHE, BKII0YAs
nepevyeHb MPOrpaMMHOIO0 odecnevyeHnsl U HHPOPMAIMOHHBIX CIIPABOYHBIX
CHCTEM

NHdopManmoHHbIE TEXHOJOTHH, UCIHOJIb3YEMbIE MPU  OCYIIECTBICHUH
oOpa3oBaTeabHOr0 mpolecca MO  JUCUUIUIMHE  IO3BOJSIOT:  O0ECHEYUTh
B3aMMOJIEUCTBHE MEXKIY YUACTHHUKAMU 00pa30BaTEIbHOIO MPOLECCa, B TOM YHCIIE
CUHXPOHHOE U (MJIM) aCHHXPOHHOE B3aUMOJIEUCTBHE MOCPEACTBOM ceTu MHTepHeT,
B T.Y. C UCIIOJb30BAHUEM DJIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaATENBbHON Cpebl
yHUBEpCUTETa; (PUKCHpOBaTh X0 OOpa30BaTEIBHOTO IMpoIlecca, pPe3yJbTaTOB
IPOMEKYTOUYHOM aTTecTalMi 10 JAWCHUIUIMHE W PE3yJbTaTOB OCBOEHUS
0o0pa3oBaTenpbHON MPOrpaMMbl; OpPraHU30BaTh Ipollecc O0Opa3OBaHMs IyTEM
BU3yallM3allMM  M3ydyaeMod  WHGOpPMAIMM  TOCPEJACTBOM  HMCIOJIb30BaHUS
npe3eHTalui, y4yeOHBIX (UIBMOB; KOHTPOJIUPOBATh pE3yJbTaThl OOyuYeHHUs Ha
OCHOBE KOMITBIOTEPHOT'O TECTUPOBAHUS.

11.1 TlepeyeHb JHMIEH3MOHHOIO0 W CBOOOJAHO PACHPOCTPAHSIEMOIO
MPOrpaMMHOI0 odecrneyeHus y4eOHOr0 nmpouecca

Ne HanmeHnoBanue TemaTuka

1. |Microsoft Windows OnepanroHHas cucTeMa

2. |Microsoft Office (Bkmouaer Word, Excel, PowerPoint) [TakeT 0pHCHBIX IPHITOKEHUI
3. |Calculate Linux OmneparpioHHas CHCTEMa




11.2 Ilepeyenb npoeccHOHANBHBIX 023 JTAHHBIX U HMH(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM

Ne .
w/n HaumenoBanue TemaTtuka DJIeKTPOHHBIN aapec
CripaBo4HO-TIpaBOBast http://www.consultant.ru
1. cucTema VYuuBepcaneHas | Jloctym ¢ KOMITBIOTEPOB ANEKTPOHHOTO
«Koncynprantlloocy YUTAIBHOTO 3as1a Onbanoreku SAplrAY.
NudpopmannonHo-
Gop ratt https://www.garant.ru/
IPaBOBOI nopran
2. YuuBepcanpHas | Jloctyn c KOMIIBIOTEPOB 3JIEKTPOHHOTO
«["apanT»
YUTAIbHOTO 3ana Oubnuoreku Spl'AY.
https://polpred.com/
JlokaneHas cetp PI'BOY BO «pocnaBckuit
baza mamnbix Polpred.com . .
3. 06300 CMU VYuusepcanbHast | [AY» / uHAMBHIYyaJdbHBI HEOTPAaHWYECHHBIN
p JOCTYIl W3 JIFOOOW TOYKH, B KOTOPOW HMEETCS
J0CTy K cetd VIHTEepHEeT 10 JIOTHHY U HMapoJIio.
https://rusneb.ru/
K MIPOU3BEICHUSM, nepee M B
HannonanbsHas .
O0IIECTBEHHOE JIOCTOSIHUE JOCTYT CBOOOTHBIA.
4. JNIEKTpOHHAss OubOIMoTeKa | YHUBEpCaIbHAS
(HDB) K nmpomsBeneHusM, OXpaHSICMBIM aBTOPCKHM
MPaBOM JOCTYN C KOMIIBIOTEPOB 3JIEKTPOHHOTO
yuTaIbHOTO 3a1a Oubnauorexku JApl'AY.
Cneunanus3upoB | https://www.fao.org/agris/ru
5. | Basa manmpix AGRIS 5 P P £88
aHHasd Joctyn cBOOOTHBIN
HNudopmanmonHo-
CIIpaBOYHAs cucremMa .
P . Cneuunanu3upoB | http://www.cnshb.ru/AKDiL/
6. «CenbCKOX034MCTBEHHAS -
aHHasA Joctyn cBOOOIHBI.
AJIEKTPOHHAsT OMOIMOTEKA
3Hanui» (CObu3)
[TonHoTEKCTOBASA 6aza
nanHelx  Wiley Journals https://onlinelibrary.wiley.com
7. Database KoJIIeKus | YHuBepcanbHasa | Joctyn B paMKax [lenTpann3oBaHHOMI
xypHanoB(John Wiley & (HaMOHAJIBHON) TOANIUCKH
Sons, Inc.)
. https://link.springer.com
3 baza  mamHbix  Spriner | CnenHan3upoB I[OI():T - DB = AMKAX LleHTpa30BaRHoi
' Nature eBook Collections | annas 4 P P

(HaUMOHATIFHOW) MOAMMHUCKH

11.3 Joctyn k cetu UHTEpHET
Kaxnplii oOydaroniuiics B T€UEHHE BCEro mnepuoja oOydeHus oOecreueH

UHIUBUYaIbHBIM HEOTPAaHUYEHHBIM JOCTYNOM (YyIaJ€HHBIM JOCTYIIOM) K CETU
WHTEepHET U K 3JIEKTPOHHOM HH(OpManumoHHO-oOpa3oBatenbHOl cpene PI'BOY
BO «pocnackuii 'AY».
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MaTCpI/IaJIBHO-TGXHI/ILICCKaH 6a3a, H€O6XOI[I/IM8,SI A1 OCYHICCTBIICHUA
06p3,30BaTCJIBHOFO mponecca 10 AUCHUINIMHEC BKJIHOYACT B CBOM COCTaB
CIICOUAJIHBIC ITOMCIIICHH S

- y‘{€6HBI€ AyJIUTOpUH JJIA ITPOBCACHUA 3aHSATUM JICKIIMOHHOTI'O THUIIA,

— y4eOHbIE ayIUTOPUU JUISI TPOBENEHUS 3aHATHH CEeMHHApCKOrO THIA
(MpakTHUYECKUX 3aHATUH (CEeMUHApPOB), 1a00OPaTOPHBIX padoT);

— y4eOHbIe ayIUTOPUHU VISl TPYTIOBBIX M MHAUBUAYAJIbHBIX KOHCYJIbTAIIN;

— ydeOHble ayJIUTOpPUM JUJIi TEKYIIEro KOHTPOJIS M MPOMEXKYTOYHOM
aTTECTallNH;

— IIOMCIICHUA OJIA CaMOCTOSITEIbHOU pa6OTI::I;

— TIOMEIICHUS A XpPaHEHUS M MPOPIIAKTHICCKOTO OOCITYyKUBAHUS
000opyIOBaHUsI.

[Ipu mpoBeaeHNM Ta0OPATOPHBIX 3aHATHA WCIOJB3YyeTcs jgabopaTopHOE
o0opy10BaHUE.

CrneunanbHple  TOMEIIEHHWS  YKOMIUIEKTOBAHBl  CHELUATN3UPOBAHHOM
MeOeNnbl0 U TEXHUYECKUMM CpPEICTBAaMHM  OOY4YEHHMs, CIyXallUMH  JJIs
IpeICTaBICHNUs] HHPOPMaLUK OOJIBILION ay IUTOPHH.

[lomenienuss s CcamMOCTOSATENbHOM padOThl OO0YYarOIIMXCS OCHAIIEHBI
KOMIIBIOTEPHOU TEXHUKOU C BO3MOXKHOCTBIO IOJAKIIOUECHUS K ceTh «HTEepHET» U
o0OeclieyeHueM JIoCTyna B DJIEKTPOHHYI0 HMH(POPMALMOHHO-00Pa30BaTENbHYIO
Cpelly YHUBEpPCUTETA.

Yuciio mocalouHbIX MECT B JIEKIIMOHHOW ayAMTOPUHU OO0Jbllle JUOO0 paBHO
CIIMCOYHOMY COCTaBy IIOTOKa, a B AayAMTOPUHU JJIsl TPAKTUYECKUX 3aHITUN
(cemuHapoB), 1a0OPATOPHBIX — CIIUCOYHOMY COCTaBY IPYMIIbl 00yYarOIIUXCSl.

Yucno mocalouHBIX MECT B ayJWTOPUHM Uil TPAKTUYECKUX 3aHATUN
(cemuHapoB) OoJiblIe JIMOO PaBHO CIIMCOYHOMY COCTABY I'PYIIIBI O0yYarOIIMXCS.

Uucno mocagouHbIX MECT B ayJUTOPHUH JJIsl J1aOOPaTOPHBIX padOT OoJibIIe
1100 paBHO TOJOBHHE CIHCOYHOTO COCTaBa Tpynmbl oOydaromumxcs. (s
NPOBEJCHUS JTA0OpaTOpPHBIX pabOT Trpymma oOydaromuxcs IEIUTCS Ha JIBE
MIOATPYIIIIBI ).



13 Opranusanus 00pa3oBaTeIbHOI0 MpoOLECcca
JIMII C OTPAHMYEHHBIMH BO3MOKHOCTSAMHM 3/10POBbSA

OOyueHue o0y4aronxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbS [IPU
HEOOXOJMMOCTH  OCYUIECTBIIIETCS HAa OCHOBE aJalTHpPOBaHHOW paboueit
OpOrpaMMbl  CHCIIOJIb30BAHMEM  CIICHUANbHBIX ~ METOJOB  OOydeHus U
TUTaKTHUECKUX  MaTepHalioB,COCTaBICHHBIX C  y4eToM  ocoOeHHOocTel
NCUXO(U3NYECKOTO PAa3BUTHUS, WHAMBHUAYAIbHBIXBO3MOXHOCTEH W COCTOSHUSA
3I0POBBS TAKUX OOyYaromuxcs (00y4aroerocs).

B mensx ocBoeHuss y4eOHOW MporpaMMbl TUCHMIUIMHBI WHBAIWAAMU W JIUIAMH
COrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbsI Y HUBEPCUTET 00ECIICUNBAET:

— JUTSI MHBAJIMJIOB U JIAI[ C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 370POBbS 110 3PEHUIO:
pa3MelieHne B JOCTYIHBIX JIUIsl 00YYarOINXCs, SIBJISIOIIMXCS CIETBIMU WU
c1abOBUIAIIIMMHI, MECTaX U B aIaITUPOBAHHON (opMe CIpaBOYHON MH(OOpMAIUU
OpacnucaHuM y4eOHBIX 3aHATUH; MPUCYTCTBHE ACCUCTEHTA, OKA3bIBAIOIIETO
oOyyJaroniemycst HEOOXOIMMYIO ITOMOIILIb; BBIITYCK aJbTEPHATUBHBIX (DOPMATOB
METOUYECKUX MaTepUajoB (KPYMHBIN MWPUPT WU ayTuo]aitiis);

— 7151 ’HBAJIMJOB U JIUI] C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU 3[JOPOBBS TI0 CIIYXY:
Ha/JISKAIIMMU 3BYKOBBIMH CPEACTBAMH BOCIIPOM3BEIeHUSI HH(POpMAIUY;

— N7l ’HBAJIUIOB M JIUI] C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMH 3/I0OPOBBSI, HIMEIOIIUX
HapyHICHUS OTIOPHO-/IBUTaTEIBHOTO amnmapara: BO3MOXXHOCTh
OeCIpemsITCTBEHHOTOJI0CTya 00y4YalouXcs B y4eOHbIE TTOMEIICHHsI, TyaJeTHbIC
KOMHATBl M JpyruenoMenieHus kadeapbl, a Takke NpeObIBaHHE B YKa3aHHBIX
HIOMEIICHUSIX.

OOyuaromuecss U3 yncina uHBaIMIoB M jui ¢ OB3 obecnieueHbl Me4aTHBIMU U
(MM )37EKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcaMu B opmax, alaTUPOBAHHBIX
KOTPaHUYEHHUAM UX 3710pOoBbsi. O0pa3oBaHue 00y4aIOIUXCS C OTPAaHUUYEHHBIMU
BO3MOKHOCTSIMH 3710POBbsI MOXKET OBITh OPraHM30BaHO KaK COBMECTHO C APYTUMHU
00y4JaromuMucs, TaK U B OTACTbHBIX TPYIINAX WU B OTIACIbHBIX OpraHU3aIUsX.
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MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NMPOrpaMMbl:

Jucnummaa « XuMHUs» OTHOCHTCS K 00s13aTelIbHOM YacTh 00pa3oBaTeIbHON
nmporpamMmbl OakanaBpuarta.

I[I/IC]_II/III.JII/IHa HamnpaBJI€CHa Ha (l)OpMI/IpOBaHI/Ie CJIeaAyromux KOMHeTeHHHﬁ:

— o0menpodeccnoHaIbHbIE KOMIIETEHIIMHA U HHAMKATOPBI UX JTOCTHKCHUSA

KO}I Conepmanne KO}I W HAUMCHOBAHUE HHAUKATOPA JOCTUKCHUSA KOMIIETCHIINH
KOMIICTCHIIUU KOMIIETCHIIUHU 3HATh | YMETh BJAJETh
Crnocoben  perratp | OIK-1.1
TUIIOBBIE 3aauu na-1: IleMOHCTpl/lpyeT 3HaHI/I(; OCHOBHBIX 3aKOHOB MAaTEMaATHYCCKHUX,
HpO(i)CCCI/IOHaJII:HOI\/'I €CTECTBCHOHAYYHBIX H o0 ]J.lQHpO(l)ECCI/IOHa.H])HBIX AUCHUIIIINH,
HeOOX0AMMBIX JIJIsl pellleHHs THUNOBBLIX 3aJa4 B  o0JacTu
JEeATENbHOCTU Ha
. | AT POMHIKEHECPHUH
OCHOBE 3HaHUMN
ONK-1 OCHOBHEIX 3aKOHOB
MATCMAaTUYCCKUX U HpQI/I:;BQI[HTL
€CTECTBEHHBIX HayK BBIYMCIICHUS C CoBpemMeHHoi
OcHoBHbIE 3aKOHBI .
¥ NPUMCHCHUEM XUMITH HMCIOJIB30BaHUEM TEPMHUHOJIOIMCH B
MH(POPMAMOHHO- OCHOBHBIX ITOHATHH U | 00JIACTH XUMHUH
KOMMYHUKAIITUOHHBIX 3aKOHOB XUMHUU
TEXHOJIOTUH
KpaTKOG coacpkaHue JUCHUILINHDBIC OCHOBHBI€E 3aKOHBI XHWMHWU,
nepuoanuecknii 3akoH .M. MenneneeBa, cTpoeHHEe aroma, XUMHUYECKas CBS3b,
pacTBOPLbI QJICKTPOJIUTOB, XUMHNYCCKas KHNHETHKA, TCPMOANHAMUYICCKHUC

napaMeTpbl XMMHUCCKHUX PEAKIHMH, JJICKTPOXUMHUS, KOPPO3UsS METAJIOB, 3alllATa
METAJIOB OT KOPPO3UH.




