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COJIEP)KAHUE PABOYEN MIPOT'PAMMBI JTUCHUILJIAHBI

No HaumenoBanue paznena (moapasnaena) Crp.
1 [{enp 1 3ana4 OCBOEHUS JUCLUTUINHBI 5
2 [TepeueHp mIaHUPYEMBIX pPe3yIbTATOB O0YUYEHHUS 10 TUCLUILINHE,
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJIbTaTaMU OCBOEHUSI 00pa30BaTeNbHOM
IIPOrpamMMBl 5
2.1  OOwmenpodeccruoHanbHble KOMIETEHIIMA U MHAUKATOPHI UX JOCTUKCHHUS 6
3 MecTo AUCHMIUTUHBL B CTPYKTYpe 00pa30BaTeIbHOM MpOrpaMmbl 7
4 CTpyKTypa JUCLUIUIMHBL U PACTIpEAE/IEHUE €€ TPYJOEMKOCTH (Ha OTHOTO
00yuaromierocs) 7
5 ConeprkaHue JUCLUTUIAHBI 8
5.1  CopepxaHue JUCHUIUINHBL, CTPYKTYPUPOBAHHOE TI0 TeMaM (paszesam) C
yKa3aHUEM OTBEJACHHOI'O Ha HUX KOJIMYECTBA aKaJEeMUYECKUX YaCOB U BUJIOB
y4eOHBIX 3aHSATUN 8
5.2 Pa3nens! AMCUMILIMHBI IO BUJIAM ay JUTOPHON (KOHTAKTHOM) paboThl U (hOpMBbI
KOHTPOJIA 8
5.3  JlaGopartopHbie pabOThI 9
6 [Tepeuenp yueOHO-METOAMUECKOTO 00ECIEUeHUS I CAMOCTOSATENbHON
paboThl 00yYArOIIKXCS 110 AUCLUIIIIMHE 9
6.1  Bunel camocTosarensHON paboTsl oOyuatomuxcs (CP) 9
6.2  Metonuueckue ykazaHus (JI1 CaMOCTOSITEIbHON PabOTHhI) 9
7 @DOH/1 OLIEHOYHBIX CPEACTB JJIs1 MPOBEIACHUS TEKYILIEU U MPOMEKYTOUYHON
aTTecTalluy 00y4aroUmXxcs M0 TUCHUIUINHE 10
7.1  TlepedeHb KOMIETEHIINI C YKa3aHUEM ATANoB X (POpMUPOBAHUS B TIPOIIECCE
ocsoenus OITOIT BO 10
7.2 OnucaHue nokasaTesield 1 KpUTEPUEB OLICHUBAHUS KOMIIETCHIIMM HA
pa3IMuHBIX 3Tanax ux (OPMUPOBAHHUS, OMIMCAHUE IKAJI OLICHUBAHUS 11
7.3 TunoBble KOHTPOJIbHBIE 33aHUS UM UHBIE MAaTE€pHAJIbl, HEOOXOIUMBIE JIsI
OLICHKH 3HaHWM, yMEHMI, HABBIKOB, XapaKTEPU3YIOLIUX ATarbl (POPMUPOBAHUS
KOMIIETEHILIMH B ITPOLIECCE OCBOEHUS 00pa30BaTEIbHOM IPOTrPaMMBbI 12
7.3.1 Tunossle 3a7aHus 751 MPOBEACHUS TEKYIIETO KOHTPOJIS U pyOeKHOTro
TECTUPOBAHUSA 12
7.3.2 Tunossle 3aJaHus 1J1s IPOBEACHUSI IPOMEKYTOUHOM aTTeCTAllMU (9K3aMeEHa) 15
7.4  Mertoanyeckne MaTepuasl, ONPEAESISIIOIUE IPOLEAYPbl OLICHUBAHUS 3HAHUM,
YMEHMM, HABBIKOB, XapaKTEPU3YIOLIUX dTabl (HOPMUPOBAHHS KOMIIETEHIUI 18
8 [lepeueHs OCHOBHOM U AOMOJHUTENBHON Y4eOHOI TUTEpaTyphl, HEOOXOTUMOIA

JIJISI OCBOEHUS JUCIIUTLIINHBI

20
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nepeyeHb NporpaMMHOro 00ecreyeH st U MH(OPMALIMOHHBIX CIIPABOYHBIX

CUCTEM 22
11.1 IlepedeHpb AMIIEH3MNOHHOTO M CBOOOTHO PACHPOCTPAHAEMOTO MPOTPAMMHOIO

obecrmeuenus yaeOHOTO mporiecca 22
11.2 Ilepeuenb npodeccnoHaNbHBIX 0a3 1aHHBIX U MHPOPMAIIMOHHBIX CIIPABOYHbIX

CUCTEM 23
11.3  Hoctyn k cetu HTEpHET 24
12 MarepuanbHO-TeXHUYECKOE oOecreueHue 00yueHus Mo AUCIUILIINHE 24
12.1 Ilnanupyemble NOMELIEHUS AJIs IPOBEACHUSI BCEX BUIOB yUeOHOM

NESTEIIbHOCTH 25
13 Opranuzanusi 00pa3oBaTEIbHOTO MpoIecca sl UL C OTPaHUYECHHBIMU

BO3MOYKHOCTSIMU 3JI0POBbsI 26

[Tpunoxenus
[Ipunoxenue 1. AHHOTaNMs paboyelt TPOrpaMmbl JUCIUTIIIMHBI



1 lleab n 3aga4M 0CBOEHUA JUCHHUILIMHBI

Heabo u3ydeHUs AUCHUIUIMHBI «XUMHUS» ABISEeTCS (OPMHUPOBAHHWE OCHOBHBIX
MOHATHUM, 3HAHUN U YMEHHUH 110 XUMUH, (HOPMUPOBAHUE 3HAHUM 00 0OIINX 3aKOHOMEPHOCTSIX
XAMUYECKUX PEAKIIHM.

3agaum:

— UW3Yy4YeHHE OCHOB COBPEMEHHOTO YUCHHUS CTPOCHHS aTOMa U TEOPUHN XUMUUYECKOMN CBS3H;

— W3Y4YEHHUE OCHOB YUCHHS O CKOPOCTH XMMHUUYECKHUX PEaKIIUH, XUMHUICCKOM PaBHOBECHH;

— W3y4YeHHE OCHOB yUeHUS 00 DJHEPreTUKE XUMUIECCKIX PEaKIIHil;

— W3Yy4YeHHUE OCHOB COBPEMEHHOU TEOPUHU PACTBOPOB;

— W3Y4YEHUE TCOPUU OKUCIUTEIHHO - BOCCTAHOBUTEIIBHBIX PEAKITHI 1 3aKOHOB
AIEKTPOXUMUU;

— W3Y4YEHHUE TEOPETHUYCCKHX OCHOB IMPOIECCOB KOPPO3MH METAUIOB M METOJIOB 3aIUTHI
METaJUIOB OT KOPPO3HUH;

— TIOKa3aTh POJIb XUMHH B Pa3BUTUH COBPEMEHHOTO €CTECTBO3HAHMUS, €€ 3HAUYCHHE IS
poheCCHOHAIBHON JISITCIIPHOCTH;

— obecrmeunTh  BBITIOJIHEHHE  OOYYalOIMIUMHKCS  JIaDOpAaTOPHOTO  MPAKTHKyMa,
WJUTFOCTPUPYIOMIETO CYIITHOCTh U METO/Ibl XUMHH,

— TIPUBUTH OOYYAIOIMMMCS HABBIKM TPAaMOTHOTO M PAIMOHAJILHOTO O(GOpMIICHUS
BBITIOJTHCHHBIX 3KCIEPUMEHTAIBHBIX Pa0OT B J1a00OpaTOPHOM MpPAKTUKyMe, 00pabOTKH
pE3yIbTaTOB SKCIIEPUMEHTA.

2 IlepeyeHb NUIAHNPYEMBIX Pe3yJIbTATOB 00y4eHHsI 0 JUCHHUIITIMHE, COOTHECEHHBIX €
IUVIAHMPYEMbIMHU Pe3yJbTATAMU OCBOCHUSA 00pa30BaTeIbHOM MPOrPAMMBbI

W3yyeHne maHHOW JMCIMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHHME y OOYYaIOIIHUXCS
cnenyromiei odmenpodeccuonanpHoi komrnereHiuu (OITK-1.1):



2.1 O6menpogeccuoHATbHbIE KOMIIETEHIIUN W MHAUKATOPHI UX JOCTHKEHUS

Kon Kon 1 HanMeHOBaHNe HHAMKATOPA JOCTHKEHUS] KOMIIETCHIIHH
Conepixanue KOMIETeHIIUH
KOMIIeTeHIUH 3HATh | yMeTh BJIa/IeTh
OIIK-1 CnocobeH pemars Tunossie | OITK-1.1.

3aa4u MpodecCUOHANTBHOM
JIeATENTLHOCTH Ha OCHOBE
3HAHWK OCHOBHBIX 3aKOHOB
MaTEeMaTHYCCKUX B
€CTECTBEHHBIX HAYK C
MIPUMEHEHHUEM
MH(OpPMALMOHHO-
KOMMYHHUKAITUOHHBIX
TEXHOJIOTUH

ﬂeMOHC’I‘pI/IpyeT 3HAaHUEC OCHOBHBIX 3aKOHOB MATEMATHYCCKUX, CCTCCTBCHOHAYYHbIX U OGMCHPO(beCCHOHaHbHBIX
JUCIAIIIINH, H€O6XO,Z[I/IMBIX JUIA pEeIICHUA TUITIOBBIX 3a/1a4 B obyactu ArpOMHKCHEPUHN

OCHOBHBIE 3aKOHBI XUMHH

HpOI/ISBO,Z[I/ITB BBIYHCJICHHSA C
HCTIOJIb30BAaHUEM OCHOBHBIX ITOHATHH 1
3aKOHOB XUMHWH

CoBpeMeHHOH TEPMHUHOJIOTHEH B
00nacTH XUMUH




3 MecTo AUCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl
HucuuninuHa «XuUMUS» OTHOCHTCA K 00s3aTelnbHOM 4YacTh 00pa30oBaTENIbHOM

MporpamMmsbl OakajiaBpuara.

4 CTpyKTypa ITHCUMILIMHBI U pacnpeaejeHue ee TPYA0eMKOCTH
(Ha 0IHOT0 00YUYAKOILETr0CH)

Bua yueoHoi pa6oThl Beero 3a L kype

4acoB 4acoB

1. KonTtakTHasi padoTa npu NpoBeieHUN YU4eOHBIX 3aHATHIA, Bcero (Jlex 8,60 8,60

+ Jla6 + IlIp + KCP)

B TOM YHCIIE!

Jlekunonusle 3austus (Jlek) 4,00 4,00

JlaboparopHsle 3ausitus (J1ab) 4,00 4,00

[Mpaktrueckue 3anstus (11p) - —

[TpoBenenue KOHCYJbTAMI 110 yuebHol ucumminae (KCP) 0,60 0,60

2. CamocTosiTesqbHast padoTa, Beero (CP + xoumpois) 96,10 96,10

B TOM YHCIIE!

CamocTosTensHas padoTa IpH BEINOJIHEHUH pacueTHO-Tpaduueckoil paboThl,
TUIIOBOTO pacyera, pedepaTa, KOHTPOJILHOH paboThl, 3cce U Jp. - -
CamocTosiTensHas padoTa IpH BHINOJHEHUH KypCOBOW paboTh! (IIpoeKTa) - -
CamocTositenbHasi padoTa IpH MOJr0TOBKE K DK3aMEHY 5,70 5,70
CamocTositenbHasi padoTa IpH MMOJIrOTOBKE K 3a4eTy

[Tpoune BUIBI CaMOCTOSATENBHOM PaOOTHI (IIOArOTOBKA K JICKLIUSM,

71a00paTOPHBIM, TPAKTHYECKUM 3aHSTHSIM ) 90,40 90,40
3. KonTakTHas pa0oTa npyu NpoBelecHNN MPOMEKYTOYHOIH aTTecTanuu,

BCEro 33 33
I'pynmoBble KOHCYIbTALMHU TIEPE]] SK3aMEHOM H C/laua 3K3aMeHa 110

nucruumae (K5) 3,3 3,3

Crada 3adera o gucummwmae (K) - -
3ammra KypcoBoit paboTsl (ipoekra) (K) - —

Oo6mast TpyA0eMKOCTh AUCHMIIJIMHBI B Yacax: 108 108
B TOM 4HcIie B JOpMe MPaKTHYECKOH NOATOTOBKU
O0mast TPy10eMKOCTh AMCIMILUINHBI B 3a4€THBIX eIHHUIIAX: 3 3




5 Conepxanue TUCUMILIHHBI

5.1 Copep:xxaHue IMCUMIUIMHBI, CTPYKTYPHMPOBAaHHOE IO TemMaM (pa3aeiam) ¢
YKa3aHHMeM OTBEJCHHOI0 HAa HUX KOJMYECTBA aAKAJeMHUYECKHX YacOB U BHIOB y4eOHBIX
3aHATHI

o] = Buab! yueOHo# padoThl H X TPYAOEMKOCTh, YAChI
- HaumeHoBaHHe U coiep:KaHUe pa3aesa 3 = K p p
5 | AmcuMmumHbl (epeYeHb AMIAKTHYECKHX E o B OHTAKTHAs Iéa oTanpH aMOCTOgTeHL'
§ ¢IMHHII: PACCMATPUBAEMBbIX MOATEM, E E TPOBC/ICHIH yICOHBIX JAHANTHH Has pabora o2
B T.4. B (popMe
5 BOIPOCOB) S &l a|a m3 “pam“igl’mﬁ xcp | cp | Kow g §
MOATr0OTOBKH TPOJIb
1 |PeakumoHHas crioCOOHOCTH BEIIECTB OIIK-1 [ 4,00 | - 0,20 | 29,40 — 33,60
OcHosHble noHAmMUS U 3aKOHbL CIMeXuoMempuy 020 - 0,01 | 4.00 — 4,21
Cmpoenue amoma. Keanmosomexanuuecxkue
npedcmasnenus. Ilpunyunsl pacnpedenenus 1,50 | - 0,10 | 8,00 - 9,60
NEKMPOHOB 8 DNEKMPOHHOU 060I0UKe amomd..
Ilepuooduyeckas cucmema snemenmos /. M. 030| - 0.04 | 540 B 5.74
Menoeneesa 6 ceeme meopuu cmpoenus, amoma
Xumuueckas césso. 2,00 | — 0,05 | 12,00 14,05
2 | XumMudeckas TepMOJAMHAMUKA W KHHETHKA OIIK-1 - — — 15,00 - 15,00
Xumuueckas kunemura — — — 8,00 — 8,00
DHepeemuxa Xumuieckux peaxyuil. — — — 7,00 — 7,00
3 | XuMuyecKkrue CUCTEMBI OIIK-1 — | 4,00 0,40 | 46,00 - 50,40
1’:’;1;;22(2;7:; ;«mexmpoxmmoe. Booopoonutii 3 3 0.20 | 26.00 B 26,20
Onexmpoxumus — 12,00 0,10 | 12,00 — 14,10
Kopposus memannos — 12,00 0,10 | 8,00 — 10,10
KypcoBast pabota (1IpoekT) — — — - — — -
[TpomexxyTodHas arTecTanus (FK3aMeH): OIIK-1 — — - — 5,70 9,00
HUTOT'O no aucunninHe: - 4,00 | 4,00 0,60 | 90,40 | 5,70 108

5.2 Pazgenbl AUCUMINIMHBI 10 BHAAM AYAUTOPHOM (KOHTAKTHOH) padoThl M
(¢hopmbI KOHTpOJIS

Ne Ne HanveHoBanme an,luyqeﬁm,lx ®opMBbI TeKyLIEr0
n/n Kypca pasaea IMCUUNIHHBI 3ansTuii (8 uacax) KOHTPOLII
JI JIP 3 ycnepaemocTn'
1 1 PeaknrioHHast CHOCOOHOCTh BEIIECTB 4 — — PT
2 1 XuMHyeckas TEpMOJMHAMUKA U KHHETHKA — — — PT
3 1 XUMUYECKHE CUCTEMBI - 4 - PT, 3JIP, U]13
HUTOTI'O: 4 4 - —

IPT-pyGexnoe tectuposanue, 3JIP — 3amura naGoparopubix pabot, M]3 — MHAMBHAYaIBHOE JOMAIIHEE 3a0aHME.
8




5.3 JlabopaTopHbie padoThI

Ne Ne HaumeHoBaHue Bcero
HaumeHoBaHHe 1a00paTOPHBIX padoT
n/n Kypca pa3zfesia IHCHHUILIHHBI 4acoB
1 1 XUMUUECKUE CUCTEMBI lanpBaHMueckuii aeMeHT. P HanpsokeHUi MeTaos. 2,0
OnexTponus.
2 1 Koppo3ust metannos. 3amura METaJIOB OT KOPPO3UU 2,0
HUTOT'O:| 4,0

6 IlepeyeHb y4eOHO-METOANYECKOTO 00ecTieYeHH s JAJI CAMOCTOATEILHOM PadoThI
o0yuyarmuxcsi 1Mo JUCHUNIHHE

6.1 Buabl camocrositesibHOM padoTsl 00yuaromuxcs (CP)

Ne Ne kypca HaumeHoBaHue pa3jaesa TUCUMILIHHBI Bunni CP Beero
n/n B 4acoB
1 1 PeakmmonHas crrocoOHOCTE BEIIECTB KoncnexrupoBanue Marepuanon 25,00

IToaroToBka Kk TECTUPOBAHUIO 4,40

2 1 Xumuueckas TepMOJMHAMUKA U KWHETHUKA KoncnexrupoBanue Mmarepuanon 13,00
[ToaroToBka K TECTUPOBAHUIO 2,00

3 1 XUMUYECKUE CUCTEMBbI IToaroroBka K 3amure

71a00paTOPHBIX PadoT 12,00

KOHCHCKTI/IpOBaHl/Ie MaTepuajioB 20,00

IToaroroBka K TECTUPOBAHUIO 4,00
Brinonnenue I/IH,HI/IBI/IL[yaj'H;HLIX 10,00

JIOMAITHUX 3aJaHUN

CamocronaTenbHana paboTta npu NOAroToBKe K 3K3aMeHy 5,7

UTOIrO:| 96,10

6.2 Meroguueckue ykazaHus (JUIsl CAMOCTOSITEJIbHOM padoThI)

Jns  camMOCTOSTENBHOTO HM3Yy4YEHUS MATEpPUAJOB IO JUCHUIUIMHE  «XUMUSD»
oOyyJarouiecss MOTYT BOCHOJIB30BaThCSl  CIHEAYIOIMIMMH aBTOPCKUMU  METOJIUYECKUMHU
YKa3aHUSIMU:

XamucrtoBa M.JI., PykoBoactBo mo aucu. Xumug [DIEKTPOHHBIM pecypc]: s
OakayiaBpoB o Hanp. noar. Arpounskenepusi / M. J1. Xanucrosa, JI.A. banamiosa, Spocnagib,
®dI'bOY BIIO AI'CXA, 2015, 154c //https://yaragrovuz.ru/index.php/biblioteka



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

7 ®oHI OLIEHOYHBIX CPEACTB Al IPOBEACHUS TEKYLIeH U IPOMEKYTOYHOM aTTecTalul
o0yyarouuxcs 1Mo JUCHUIIMHE

@DOHJT OLICHOYHBIX CPEJICTB MO AUCHUIUIMHE «XUMHUS» — KOMIUIEKT METOJUYECKUX U
KOHTPOJIbHO M3MEPUTENbHBIX MaTEpHAJIOB, TNpEIHAa3HA4eH [JIsl OLIEHUBAHUS YPOBHS
chopmupoBanHoctu kommneTeHuu OIIK-1 Ha pasHbIX cTagusx OoOydeHHS Ha COOTBETCTBHE
WHJMKATOPaM JTOCTUKEHUS KOMITETEHUIUMN.

@DOHJI OLICHOYHBIX CPEACTB BKJIIOYAET KOHTPOJBbHBIE MaTepuaibl ISl MPOBEACHUS
TEKYILEro KOHTPOJI YCIIEBAEMOCTH U MMPOMEKYTOUYHOM aTTECTALMU IO 3aBEPLICHUIO ITEpHO/Ia
oOyd4eHwus.

Texymuii KOHTPOJb YCIIEBAEMOCTH OOECHEYMBAEeT OLEHUBAHUE XOJa OCBOCHUS
JTUCITUTUIMHBI ¥ TIPOBOJIUTHCS B BUJIE KOMIIBIOTEPHOTO HJIA OJIAHOYHOTO TECTUPOBAHMUS.

[IpomexxyTouHass arrectauys HMEET LEJIbI0 ONPENEIUTh CTENEHb JOCTHKEHUS
3allJIaHUPOBAHHBIX PE3yJbTaTOB OOyYEHHUS MO JUCLHMIUIMHE 3a OIpEIeJCHHbIH Mepuos
oOyuenus (1 kypc) u npoBoautcsa B popme sk3amena (1 kypc).

7.1 IlepeyeHb KOMIIETEHIMH ¢ YKa3aHUEM 3TanoB uX GopMHUpoOBaHHs B mpouecce
ocsoenus OIIOIT BO

Jranbl (OPMUPOBAHUS U NIPOBEPKHU YPOBHS ¢HPOPMHUPOBAHHOCTH KOMIIETEHUUI 110
AUCHMILINHAM, IpakTuKaM B npouecce ocsoennss OIIOII BO

OIIK-1 —/]lemoncmpupyem 3nanue 0CHOBHBIX 3AKOHO8 MAMEMAMUYECKUX, eCINEeCMEEHOHAYYUHBIX U

odwenpogheccuonanbHvIX OUCYUNIUH, HEODXO0OUMBIX OJ1A PeuleHUs MUNOBLIX 3a0ay 6 od1acmu

Ne kypca

azpouncenepuu
1,2 ‘ Maremaruka
‘ 1,2 ‘ dusuka ‘
| 1 ‘XI/IMI/IH ‘
| 3 | T'mapasnnka ‘
| 4 \ TermoTexHuka \
| 1,2 | MarepuanoBeieHHe ¥ TEXHONOTHs KOHCTPYKIIMOHHEIX MATEPHATIOB |
| 3 MeTtpoJiorusi, CTaHIapTU3aNMs ¥ cepTUDHUKAIINS \
| 23 | MadopMaTika i iQpOBbIE TEXHOIOTHH |
3 MexaHnuzanus TexHojaornueckux npoueccos B AITK
2 DJIEKTPOTEXHUYECKUE MATEPUAIIBI
4 udpossie Texnonoruu B s3HepreTrke AITK

O3zHakoMuTeIbHAS MPAKTHKA (B TOM YHCIIE TIOJyYeHUE MEPBUYHBIX HABBIKOB HAyUHO-
HCCIIEIOBATEIbCKON PabOTHI)
\ 5 \ BriniotHeHME | 3alUTa BRIMYCKHOM KBATU(DUKAITMOHHON pabOThI

—
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7.2 Onucanue mnoKa3zaTtejedl M KpUTepUEeB OLECHUBAHMS KOMIIETEHIHH HA PpPasJMYHBIX 3TANAX MX
(popMupoBaHus, ONIMCAHHE LIKAJ OLlCHUBAHUS

CooTBeTcTBHE ypom{eﬁ OCBOCHHMSA KOMIIETCHIIUH IVIAHUPYEMBIM pe3yJjibTaTaM oﬁyqemm u

KomnereHuumn
KPHUTEPUSAM UX OLCHUBAHUA
HNHaukaTop 10cTHKEHUS Oopa3soBaTteJbHbI HHM3KHi
®opma . . HMIKe CPeIHero »
KOMIIeTEHIUH € TEXHOJIOTHH BBICOKHH CpeaHuH o (l'lOpOI‘OBbIl/l YpPOBE€HBb
OLEHOYHOT (moporosblIif)
Kox Conepanue (IU1aHUpyeMble Pe3yJIbTaThl ¢opmupoBanus o cpencrsa He JOCTUTHYT)
o0y4eHus) KOMIETEeHIHI IlIkaJjbl onleHMBAHUS
OTIAMUHO / 324TEHO Xopoimio / 3auTeno YAOBJIETBOPHTEJIbH | HEyJ0BJIETBOPUTEIbHO /
0 / 32a4TEHO He 324TeHO
OIIK | CnocobeH pemrath OIIK-1.1/Jemoncmpupyem Jlexuns- TecroBbie
—1 TUIIOBBIC 3aIa4n 3HAHUE OCHOBHbLIX 3AKOHOB8 BuUsyai3anusi, 3aJaHusd,
Ipo(eCCHOHANLHON | MAMEMAMU4ecKuy, Ipo6aemnuas OuneTsl Ha
JIeATENHLHOCTH HA eCmeCcmeeHOHAYYHbIX U JICKIIHA, 3K3aMCH
OCHOBE 3HAHUI 00wenpogpeccuoHaIbHbIX Jlexums-
OCHOBHBIX 32KOHOB OUCYUNIUH, Heoﬁxodmgbzx ons JIUCKYCCHUS
MaTEMATUYCCKUX 1 peuiernusl munosslx 3aoaq 6
obaacmu_ azpoundiceHepuu.
€CTECTBCHHBIX HAYK
C IpHMeHeHHEM 3naer: OCHOBHBIE 3aKOHBI : 3naet: OCHOBHEIE 3Haer: . 3HaeT: He 3naert:
HH(OPMAITHOHHO- xumunyY meet:IIpousBonu 3aKOHBI XUMUH OCHOBHEIC OCHOBHEIE OCHOBHEIE 3aKOHbI
KOMMYHHMKAUMOHHBI | Th BBIYMCJICHHUS C Ywmeer:.IlpousBoauTs | 3aKOHBI 3aKOHBI XHUMHH
X TEXHOJIOTHH HCIIOJIb30BaHUEM BBIYUCJICHUS C XUMHH:. XUMUH:. He
OCHOBHBIX IMOHATHH B HCTIOJIb30BAaHUEM Vwmeer: Vwmeer: ymeet:.IIpousBoaur
3aKOHOB XHMUH. OCHOBHBIX NOHsATHH 1 | [Ipon3BoaUTH IIpousBoauts b BBIYHCIICHUS
Bnageet: CoBpeMeHHOM 3aKOHOB XUMHUH BBIYHCIICHUS BBIUHCIICHHS Ppa3IMYHbBIX
TEPMHUHOJIOTHEH B Bnaneet:CoBpemMenHo | st Ppa3IMYHbIX crioco0oB
00J1aCTH XUMUH 1 TEPMUHOJIOTHEN B MPUTOTOBIICHUS | CIIOCOOOB BBIpaKEHUS
00J1aCTH XUMUHU. pacTtBopa BBIPaKECHUS KOHIICHTPALIUU
CrocobeH: 3aJJaHHOM KOHLEHTpAalluM | pacTBOPOB
IIpumenuTs KOHIICHTPALIMU. | PacTBOPOB. He Bnageet
OCHOBHBIE 3aKOHbI Buapeer: Bnageer: CoBpeMeHHOIt
XUMUH JUJIS] pELIEHUS CoBpemennoii | CoBpeMEHHOW | TEpMHHOJIOTHECH B
THITOBBIX 3a7a4. TEPMUHOJIOTHE | TEPMHHOJIOTHE | O0JIaCTH XUMHH.
i B o0sactu # B oOyacTu
XHMHH. XHUMHH
ITonmmaer:
3HauycHHE
OCHOBHBIX
3aKOHOB
XUMHH I
peleHus
THUIIOBBIX

3a7ad4.




7.3 TunoBble KOHTPOJBbHbIC 3aJaHMd WJIH MHbIE MaTepHaJbI,
Heo0XoAuMbIe NJIs1 OLECHKH 3HAHMH, YMEHHH, HABBIKOB, XapPAKTEPHU3YIOLIHX
JTaNbI (popmMupoBanus KOMIIeTeH Ui B npouecce O0CBOECHUSA
o0pa3oBaTeJbHON MPOrPaMMBbI

7.3.1 TunoBble 3agaHus JAJs1 TNPOBEJEHUS] TEKYIIero KOHTPOJSA H
PY0eKHOro TeCTUPOBAHMS

Ilpumeput 6onpocoe ona 3auiumot 1a00pamopHbIX padom:

1. Yro Takoe pacTBOpbI?

2. Yro Takoe pactBopuMOcTh? Kakasg CylIECTBYeT 3aBUCUMOCTb MEXKIY
VU3MEHEHHEM TEMIIEPATYPBl U PACTBOPUMOCTBIO TBEPBIX TEI?

3. Uro Takoe nepeHachlleHHble pacTBOpbl? Kak ux rotoBsaT?

4. Yro takoe kpuctaimuzanusa? E€ npaktuyeckoe 3HaueHue?

5. Kakag 3aBUCHMOCTb CYHIECTBYET MEXKJy IUIOTHOCTBIO pacTBopa W

COJIEpKaHUEM MACCOBOM JI0JIM PaCTBOPEHHOTO BellecTBa?

6. B uém oTnmyrie KOHIICHTPUPOBAHHBIX U Pa30aBICHHBIX PACTBOPOB?

Kaxkue criocoObl BeIpakeHus1 KOHIIEHTPAIUU BbI 3HaeTe?

8. Kakag cBfi3b MEXAYy MOJSPHOCTBIO M COAEPKAHUEM MACCOBOM 10U
PAacCTBOPEHHOTO BEIIECTBA?

9. Uro Ha3pIBaeTCs MOHHBIM MPOU3BEICHUEM BOABI? UeMy paBHO €ro 3HadeHue
pu 22°C?

10. C nmoMompr KakMx MOKa3aTeled MOYKHO OXapaKTepHU30BaTh KHCIOTHOCTH
(m€109HOCTh) pacTBOpa?

11. Kakwue BemecTBa Ha3pIBalOTCA MHAUKATOpamMu? UTO Ha3bIBAETCS MHTEPBAIOM
nepexo/ia UHAuKaropa?

12. OnpenenuTh KOHLEHTPAIMIO HOHOB BOJIOPOJAa M THAPOKCHUIIA B pacTBOpE: a)
pH xotoporo pasen 6,2; 6) pOH kotoporo paBeH 5. Ykaxure cpemy
pacTtBopa.

13. BpluncauTh KOHUEHTpauui HOHOB Boaopona u pH mnsa 0,5 momspHoro
pacTBOopa COJIIHOM KHCJOTBI, €CIM KaXylasica CTENEHb JUCCOLUALNU
COJISTHOM KHUCIIOTHI B 3TOM pacTtBope 85%. Oteet: 0,425 mounb/i; 0,37.

14. Yto Ha3bIBaeTcs TUIPOJM30M cojieii? B Kakux cliydasix OpU THAPOJIHU3E
oOpa3yroTcs: a) Kucible conn; 6) ocHoBHbIe conu? [losicHuTe Ha mpuMepax.

15. Hammcate MOJIEKYJSIpHBIE M MOJIEKYJIIPHO-MOHHBIE YPaBHEHMUS pEaKUud
ruaponusa cinenytomux conei: Na,SO4; NaCN; KCl; NHaNOs; Fea(SOs)s;
K;3PO4; CH3COONa. KakoBa peakiysi Cpebl pacTBOpa B KaXKJIOM ciiydae?

16. UYro HaszwiBaeTcsa OydepHbiM pacTtBopoM? IlosicHute Mexanusm OydepHOTo
JEHUCTBUS HA IPUMEpax aMMHAYHOTO U aneTaTHoro 0ydepos.

17. TloHsATHS CTENEHM OKUCIICHHS U BAJIEHTHOCTH JJIEMEHTA.

18. Kakme peakuuu Ha3bIBAIOTCS OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU? X
BUbL. [IpuBecTH npuMepsl.

19. Baxwneimue BemiecTBa OKHUCIHUTENIM W BOCCTaHOBUTENU. BelectBa ¢
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHON JBOMCTBEHHOCTBIO.

~



20.

21.

22.

23.
24.

25.

26.
27.

28.
29.

30.

31.

32.

33.

34.

35.

36.
37.

[Ipomecchl OKHUCIIEHHSI M BOCCTAaHOBJIEHUA. JJEKTPOHHBIE W DAJIEKTPOHHO-
VOHHBIE YPABHEHHUS ITPOLECCOB OKUCIIEHUSI U BOCCTAaHOBIICHMUSI.
[TocienoBaTENbHOCTD COCTAaBJICHUS YPaBHEHHM OKHUCJIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIHM.

[ToHsITHE ZJIEKTPOAHOIO M OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOIO IMOTEHIIMATA
BEILIECTB.

O/JC peakuun. HanpaBieHrue OKUCIUTENBHO-BOCCTAHOBUTEIIBHOM PEAKIUU.
Kak U3MeHSAI0TCSI OKUCIUTENBLHO-BOCCTAHOBUTEILHBIE CBOMCTBA 3JIEMEHTOB B
npezaenax nepuoja, rpymmisl nepuoandeckon cucremsl .M. MenneneeBa?
Kak omnpenenuts MOJISIPHBIE MacChl JKBUBAJIEHTOB  OKHUCIUTENIS U
BOCCTAHOBUTENS?

UTo Ha3bIBACTCS 3JEKTPOJAHBIM MTOTEHIIMAIOM MeTasuia?

Kakue »snexkTpojHble TMOTEHIMANbl Ha3bIBAIOTCA CTaHAapTHhIMH? Kak ux
ONPENETSAIOT?

YpasHenue HepHcra.

Kakne ycTpolicTBa Ha3bIBAIOTCS TajlbBaHUYECKUMHU 3ieMeHTamu? Kakoi
AJNEKTPOJ B TAIIbBAHUYECKOM JJIEMEHTE SIBJIIETCS KATOJIOM, aHOAOM?

Kak coctaButh cxemy TrajdbBaHMYECKOrO »3JieMeHTa U BblUHCIUTH JC
rajgbBaHUYECKOI0 dJIEMEHTA?

Uto Ha3bIiBaeTCcs Koppo3uei metamuioB? Bunabl koppo3un. K kakum u3 HUX
OTHOCHUTCS Ta30Bas KOPpO3us?

K kakoMy BUy KOppO3UH OTHOCUTCS 00pa30BaHUE HA TTOBEPXHOCTH MEIU €&
OKCHJA IPY HATPEBAHUM U PrKaBUMHA HA BO3yxe?

Kakue Mertanmapl B MUKpOTadbBaHUYECKHX 3JIEMEHTax (Iapax) Ha3bIBAIOTCS
AHOJHBIMH U KAaTOJAHBIMU?

Kakoe ene30 koppo3upyer ObICTpee — HaXOMAAIIEeCs B KOHTAKTE C OJIOBOM
i Menpio? OTBeT 000CHYHTE.

Kak mpotekaer koppo3usi B cilyda€ MOBPEXKICHHUS MOBEPXHOCTHOTO CIIOS
OIMHKOBAHHOT'O Y HUKEJIMPOBAHHOIO JK€JIe3a IPU UX KOHTAKTE C BOJOW?
CriocoOblI 3alUThl METAIJIOB OT KOPPO3UHU, UX CYIITHOCTD.

[IpoTekTopHass u KaTtoAHas 3alllUTa METAJUIOB OT KOPPO3HUH, MOSACHUTH Ha
npuMepax.

Ilpumepvr mecmogvix 3a0anuii 014 NPOEEOCHU MEKYWLe20 KOHMPOJIA U
PYyOesrcHoz0 mecmupo8anu:

3apanne 1  CkoJIbKO rpaMMOB HUTpPATa KaJUs HYXHO JUIsS MPUroToBiaeHus 250 r

6%-HOTO
pactBopa?

3ananme 2 MaccoBas 1075 (%) cynbdara Kaaus B pacTBOpE, MOTYYEHHOM U3

220 ma Bogs! 1 30 r K>SOy, paBHa:

3ananue 3  [Ipm oOpa3oBaHWMM raIbBAHHYECKOTO 3JIEMEHTA C UCIIOJIb30BAHUEM



HHKCJICBOT'O JJICKTPOAA B KAYCCTBC aHOAA, KATOJAOM MOKET OBITh

3ananme 4 [Ipu oOpa3oBaHUM raIbBAHUYECKOTO JIEMEHTA C UCTIOIh30BAHUEM
IUHKOBOTO 3JIEKTPOa B KAUeCTBE aHOJ1a, KATOJIOM MOXET OBbITh

3ananue S B xakoi IOCJEI0BaTEIBHOCTH OyayT BOCCTAHABINBATLCS U3

pacIiaBa KaTHOHBI ITPU SJIEKTPOJIN3E CMECH, COJIEpKALIEH HOHBI:
Fe?*, Cr**, Na’, Pb*", Ca?*, Mn**

3apanne 6  [Ipu 0Opa3oBaHUM TaIbBAHUYECKOTO 3JIECMEHTA C UCTIOJIb30BAaHUEM
YKEJIE3HOTO JIEKTPOJIa B KAYeCTBE aHO/1a, KATOJIOM MOJKET OBITb. ..
a) Zn; 0) Ni; B) Al

3apanne 7 Yto 0Opa3yeTcs Ha KaTOJE U aHOJE IIPH JIeKTposm3e pactBopa KBr?
a) K, H,, Brp; 6) H,, KOH, Br;; B) K, H, KOH,, HBr.

Ilpumepvr munogvix uHOUBUOYANLHBIX OOMAUIHUX 3A0AHUTL

Ilpumepl. Berancinutb MOJISIPHOCTb, HOPMAJIBHOCTh, MOJISLIIBHOCTB U TUTP 20%-r0
pactBopa cynbdara xenesa (II), mmoraocts kotoporo p = 1,21 r/ecm?.

Hpumep?. JTo kakoro o0bEMa Hy*kHO pa3baBuTh 15 cm® 14%-Horo pacteopa
HMTpaTa Kalus IIOTHOCTEIO 1,09 r/cM?, utoOsl monyunTs 0,5 H. pacTBopa?
Ilpumep 3. CocTaBUTh ypaBHEHUS IIPOLIECCOB, TPOTEKAIOIIUX IPU AIEKTPOIU3E
BOJHOTO pacTBOpa XJIOpUIa MEAU C UHEPTHBIMU JIEKTPOJIAMH.

Ilpumep 4. CoctaBUTh ypaBHEHUS MIPOLIECCOB, MPOTEKAIOLIUX MPHU ANEKTPOIU3E
BOJHOTO pacTBOpa XJOpUIA MEAU C METHBIM aHOJIOM.

Ilpumep 5. CocTaBUTh ypaBHEHUS MPOLIECCOB, MPOTEKAIOLIUX MPHU ANEKTPOIU3E
BOJHOTO pacTBOpa cyib(hara Kajiusi C UHEPTHBIMU JIEKTpOAaMU. BeunucanTh
MaccCy pa3iokKUBLIEHCS BOABI U 00bEM BBIIEIUBIINXCS KUCIOPO/Ia U BOAOPOIa
(yciioBHSI HOpMaJIbHBIE) MPU MPOMYCKAHUU TOKa cuiioil 8A B TeueHue 1,5 yacos.
Ilpumep 6. CocTaBUTh ypaBHEHHUS MPOLIECCOB, NPOTEKAIOIINX MIPHU FIEKTPOIU3E
BOJIHOT'O pacTBOPA HUTpaATa cepedpa ¢ MHEPTHBIMU 3J1eKTpoaaMu. Kakol cuibl TOK
JIOJKEH OBITh MCIOJIb30BaH JAJIsl TOTO, YTOOBI BBIIETUTH U3 PACTBOPA COJIU cepedpo
Maccoit 10,8 r 3a 6 MuHyT?

Ilpumep 7. XKenezo HaxoaUTCs B KOHTaKTe ¢ Meablo. Kakoii n3 metamioB Oyaer
OKUCJISTHCS IPU KOPPO3UH, ECJIM 3Ta NIapa METAJJIOB MOMAAET B KHCIIYIO CPELY
(HCI)? Haitte cxemy oOpa3yrolerocs npu 3TOM rajibBaHUYECKOIO AJIE€MEHTAa,
paccuntante 3/]C, HanWIKUTE ypaBHEHUS SJIEKTPOJHBIX TPOLECCOB B HOHHOM
BUJIE, COCTABHTE HIOHHOE U MOJIEKYJISIPHOE YPaBHEHUSI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHOM peaklMK npu padboTe JaHHOTO KOPPO3UOHHOTO rajbBaHU-
YECKOT'O AJIEMEHTA.

Ilpumep 8. AMOMUHUN HAXOAUTCS B KOHTAKTE C JKEJIE30M B CPELE HEUTPAIBHOTO
anektponuTa (NaCl). CoctaBpTe cXeMy rajJbBaHHYECKOIO JIEMEHTA,



obpazyromerocs mpu 3toM. Paccuutaiite 9J1C 1 n3meHenune cBOOOITHON SHEPTUHU
['n00ca B ctangapTHbIX ycnoBusax (AG°298) mis atoro snemenTa. CKOJIbKO
rPaMMOB METaJIJIa OKUCIUTCS 3a 55 ¢ pabOThI 3TOr0 3JIEMEHTA, JAIOLIEr0 TOK
cuion 6 A.

7.3.2 Tunossble 3aJaHus I NPOBEACHUS NMPOMEKYTOYHONH aTTeCTALIUH

(3x3ameHa)
Komnemenyuu:
OIIK-1 — CmocobeHn pemarh TUMOBBIE 3aMaddl  MPOodhecCHOHATHLHOM

NEATEIILHOCTH HAa OCHOBE 3HAHUUM OCHOBHBIX 3aKOHOB MAaTEMATUYECKUX WU
€CTECTBEHHBIX HAyK C TPUMEHEHHEM HH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH.

10.
1.

Bonpocut k sx3ameny:

OCHOBHBIE MOHSTUS ¥ 3aKOHBI XUMUH. MOJIb, MOJIIpHAs: Macca, XUMUYECKUI
SKBUBAJICHT, MOJIApHAsT Macca JKBUBAJIEHTA. 3aKOHbl XHMHUU: COXPAHECHUS
MaCChl, IOCTOSIHCTBA COCTaBa, KBUBAJICHTOB, 3aKOH ABOTaJipo.

CoBpeMenHasa Teopusi cTtpoeHust aroma. KBantoBble uncna. duszndeckuit
CMBICJI KBAaHTOBBIX YHCEJI C TOYKHU 3pEHUS CTPOCHUS aTOMa, UX B3aUMOCBA3b.
[IpuHIUTIBI  3aMOJIHEHUSI ATOMHBIX OpOWTAJIed JJICKTPOHAMH: TMPUHIIMIT
HauMEHbIIEH 3Hepruu, npaswio KitieukoBckoro, npuHuun Ilaymu, npaBuiio
XyHJa, «IIpPOBaj» EKTPOHOB.

[Tepuonnueckuii 3akoH JI.M. MeHueneeBa — OCHOBHOM 3aKOH XWMWH, CBSI3b
€ro CO CTPOCHMEM aTOMOB. XapakTep M IIPUYMHA HU3MEHEHUS CBOWCTB
AJIEMEHTOB B IIEPUOJAX U TVIABHBIX IOATrPYNNAX B NEPUOAUYECKOM CHUCTEME
DJIEMEHTOB.

S-, p-, d-, f-cemeiicTBa XMUMHYECKHX BJEMEHTOB M HMX pAaCIOJIOKEHUE B
nepuoanyeckon cucreme J[.M. Menneneea. Pa3zo0parb Ha mnpumepax
CTPOCHHUE WX BAJICHTHBIX YPOBHEU 3JIEKTPOHHBIX 000JIOUEK.

[lonatue 00 »SHEPruuM HOHMU3ALUMU, OHHEPTHUM CPOJACTBA K DIIEKTPOHY,
3JIEKTPOOTPUIIATEIBHOCTU. Kakue CBOMCTBa aTOMOB OHH XapAKTEPU3YIOT.
KoBasieHTHasd, WOHHAs, BOAOPOJHAS, METAJUIMYECKAasd XUMHUYECKHE CBS3HU
(pa3oOpaTh Ha npumepax).

CBoliCTBa KOBAJEHTHOM CBSI3U: SHEPrusl, MJIWHA, KPaTHOCTh, MOJSPHOCTb,
HaIlpaBJICHHOCTh, HACBIIIAEMOCTb.

KoBasieHTHass xuMuyeckas CBsi3b, YCJIOBHsSI €€ OOpa3oBaHUS O METOIY
BaJICHTHBIX CBsi3e. MexaHu3mbl O00pa3oBaHUs KOBAJICHTHBIX CBSI3EH:
OOMEHHBIN, JOHOPHO-aKIENTOpHbIM. CUrMa - U MU - CBSA3M, MOSCHUTH Ha
puMepax.

THITBI MEKMOJIEKYJIIPHOTO B3aUMOICUCTBUS.

Xumuyeckass kuHeTuka. CKOpPOCTh XHMHUYECKOW pEaklHH, EIUHHUIIbI
u3mepeHus, OakTopsl, BIUAIONME HA CKOPOCTh XUMMUYECKOU peakinu. 3aKOH



12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.
29.

JEUCTBYIOIMX MAacC - OCHOBHOM 3aKOH XMMH4YECKOW KkuHeTukH. KoHcraHTa
CKOpPOCTH PEAKIIUH.
BnmsHue temnepaTypsl Ha CKOPOCTh XUMHUYECKUX peakuui. [IpaBuno Bant-
l'odpda, TemmepaTypHblii KOIPOUIMEHT peakuu. DHEpPrus aKTUBALUU
XUMHUYECKUX peakuuil. YpaBHeHUE AppeHnyca.
Xumunyeckoe paBHoBecue. [IpusHaku xumuueckoro pasHoBecus. Koncranra
paBHOBecHs. C(CMellleHHE pPABHOBECUS MpPU HM3MEHEHMHM KOHLEHTpaLuH,
TemriepaTypsl, nasinenus. [Ipunuun Jle-1llaTense, pazobpats Ha mpuMepax.
Tepmoannamuueckas cucrema. OCHOBHbIE TEPMOAMHAMHUYECKNE MTAPAMETPHI:
BHYTPEHHSISl SHEPrus, SHTAJIbIUsA, HSHTpomnus, sHeprus ['ubOca, sHeprus
I'ensMronbna.
[TepBbiil 3aKk0oH TepMoarHAMUKU. [IpuiiokeHure 3Toro 3akoHa K U300apHBIM U
M30XOPHBIM MPOLIECCAM.
Tepmoxumus. Ternnossie 3@ dekTsl peakuuii. 3akoH ['ecca u ero cieacTBus.
Tepmoxumuueckue ypaBHenus. Pacuer AH O, AS 05 AGO o
Krnaccudukanusa gucnepcHbpIX CUCTEM IO CTENEHU TUCIIEPCHOCTH.
Hctunnbie pactBopbl. TepMoauHaMuKa MpoieccoB pacTBopeHus. Crnocoobl
BBIPAXXEHUsI KOHIEHTPALUHA PaCTBOPOB.
PactBopsl  3sexTposnTOB.  Teopuss  IIEKTPOIUTUYECKOW  AUCCOLMALIAM.
['maparanus noHoB. CusbHBIE U ClIa0bIE JIEKTPOJIUTHI.
PactBopbl cnabbix smekTpoiuToB. CryneHuaras auccouuarus. CTeneHb U
KOHCTaHTa JMCCOLMALNU CHa0bIX 3JEKTPOJUTOB. OT Kakux (PakToOpoB OHU
3aBUCAT? 3akoH pazbaBienus OcTBayibaa.
DIIEKTpOJIMTAYECKAs AUccolManus BoAbl. MOHHOE MNpOU3BENEHHUE BOBI.
Bogopoansiii um runpokcuibHbli mokazatens pH u pOH. bydephsbie
PacTBOPBI.
I'mppomus couseir. Tunbl rugponusa. KoHCTaHTa, CTENEHb TUAPOIMU3A,
B3aUMOCBSI3b MEXy HUMU. CTyneH4aTslii THAPOIINS.
OKHCIINTENBEHO-BOCCTAHOBUTEIBHBIE peakuuu. [[oHITHE CTENEHN OKUCIICHHUS
aroma B MoJsekyze. [Ipoueccel okucinenus u BoccraHoBiieHus. [Ipusenure
IIPUMEPHI BEILIECTB OKUCIIUTENIEN U BOCCTAHOBUTEIIEH.
MexaHn3M BO3HUKHOBEHHs JJIEKTPOJIHOIO IOTEHIMAJIA HAa TPAaHULIE pa3ielia:
IIOBEPXHOCTb METAJIJIa- PACTBOP DJIEKTpoauTa. Y paBHeHUe HepHcera.
CranpapTHbI BOJIOPOJHBIN dJIEKTPOA. Pl HanpssKeHUI METaJIoB.
['anpBaHMUYeCKU 3JIEMEHT. JIC raJibLBAHUYECKOTO 3JIEMEHTA.
KonueHnTpanmoHHbIi ralbBAHUYECKUI 3JIEMEHT.
DIIEKTPOJIN3 PACTBOPOB M paciuiaBoB. IIponecchl, mpoTeKarmue Ha KaToae
u anoze. [Ipumepsl. 3akonsr Dapanes.
Buael koppo3un MeTauios.
DNeKTpOXUMHYECKasi KOPpPO3Us. YPAaBHEHMS pEaKlMii, IPOTEKAOUUX IIPU
rajibBaHokoppo3uu. Pazo0pars Ha npumepax.

30. CrnocoObl 3aIIUThl METAJUIOB OT KOPPO3HUHU.

Ilpakmuueckue 3a0anus 0,11 nPo6edeHUs IK3IAMEHA:



Ilpumep 1. B 600 mn pactBopa comepxkutrca 30 r cyiabdara alrOMUHHS.
Onpenenuts MOJSIPHOCTh, HOPMAJIBLHOCTh U TUTP PacTBOPA.

Ilpumep 2. XpoMm HaxoauTcs B KOHTaKTe ¢ cepedpom. Kakoii n3 meramion
OyIeT oKucCIAThCS npu Koppo3uu B kuciou cpeae (HC1)? Hanumure ypaBHeHUs
AJIEKTPOJHBIX MPOLECCOB (B MOHHOM BHUJE) U COCTAaBbTE CXEMY O0Opa3ylolierocs
KOPPO3HOHHOTO TaJIbBAHMYECKOTO 3JIEMEHTA.

Ilpumep 3. Cucrema 2CO + Oy 2CO; + Q HaxoIUTCA B COCTOSTHUU
paBHOBecHsl. Bo CKOJIBKO pa3 M3MEHHUTCS CKOPOCTb PEAKLMHU MPU YBEIUYCHHUU
KoHIIeHTparuu okcua yriepoaa(ll) B 4 paza?

Ilpumep 4.Kax Hy»KHO U3MEHUTH HABICHUE, TEMIIEPATYPY, KOHLUEHTPALIUIO
UCXOJHBIX BELIECTB, YTOOBl CMECTUTh XWMHUYECKOE pPAaBHOBECHE B CTOPOHY
oOpa3zoBanus yriekuciuoro raza: 2CO + O, « 2CO, + Q?

Ilpumep 5. Hanucare ypaBHEHHME MNPOLIECCOB DSIIEKTPOIU3a BOJHBIX
pactBopoB coieii: xsopuna meau (II), cynbdara amoMuHUS € YrOJBHBIMH
AIIEKTPOJAMHU.

Ilpumep 6. 'anbBaHUYECKUM IJIIEMEHT COCTOUT M3 CEPEOPSTHOTO AJIEKTPO/a,
norpyxx€éuHoro B 1 M pacTBop HuUTpaTa cepeOpa U CTaHAAPTHOTO BOAOPOJHOIO
anektpoaa. Beruucoute OJIC sremeHTa, HamWcaTh YPaBHEHHUS DJIEKTPOIHBIX
MPOLIECCOB U CYMMapHOW peakluu, MPOUCXOASIIEH ITpu padOTe dJIEMEHTA.

IlIpumep 7. CocTaBbT€ ypaBHEHUE THIPOJIM3A U PACCUMTANUTE KOHCTAHTY
ruaponusa (Kr) Bognoro pactsopa xjiopuaa ammonus. Ky(NH4,OH) = 2*%107 .

Ilpumep 8. Bo CKOJIBKO pa3 yBEJIMYUTCS CKOPOCTb XMMHUYECKOW PEaKLUH,
€CJIM TOBBICUTH TEMIIEPATYpy peakiuoHHol cmecu Ha 30°? TemmepaTypHbIi
ko3 dunreHT parex 3.

Ilpumep 9. Beruuciute pH pactBopa, KOHIIEHTpalUs KATHOHOB BOJOPO/IA B
KOTOPOM cOCTaBseT 5,2*10° mos/m1.

IIpumep 10. Bpranciure KOHUEHTPAIMIO KATHOHOB BOJOPOAA U TUAPOKCH/I-
aHUOHOB B pacTBOpe, eciu ero pH = §,3.

IIpumep 11. Beranciure pH pacTBopa ruapokcuaa Kainusi KOHIIEHTpaLen
2,4*1073 moab/i.

IIpumep 12. Berunciure pH 0,1 M pacTBopa yKCyCHOM KHUCIIOTBHI.
Ilpumep 13. Hannmure XuMU4YeCKyt0 GOpMyITy TOM M3 Ha3BaHHBIX COJIEH, B

BOJITHOM pacTBOpe KOTOpoi peHosdTanens 6eciBeTeH: Cyab(OUT HATPHUS, XJTOPU/T
aMMOHWUS, KapOOHAT KaJIvsl, IIUaHU] KaJIusl.



IIpumep 14. BbIYUCINTD 31EKTPOIHBIN NOTEHLINAI 3JIEKTPOAA U3
METAJUTMYECKOT0 I[IUHKA, norpykeHHoro B 0,03 M pacTBop HUTpaTa IIMHKA.

Ilpumep 15.11pu 351eKTpoJiM3e paciiaBa XJIOpUAa HATPUS B TEUCHHE 5 4acoOB
Ha KaToJie BbLAENMWIOCh 3,6 T Metauia. OnpenenuTs cuily Toka U 00bEM XJiopa mpu
HOPMAJIBHBIX YCJIOBHSIX.

Ilpumep 16. llunk HAXOOUTCSA B KOHTaKTe ¢ HUKeNeM. Kakoll u3 311eMEHTOB
OyneTr okucnsaTbea npu koppo3uu B kucioit cpene (HCI)? Hanumure ypaBHeHue
AIIEKTPOJHBIX MPOILIECCOB (B MOHHOM BHUJE) U COCTAaBbTE CXEMY OOpa3yroLIErocs
KOPPO3HOHHOT'O TAJIbBAHUYECKOTO 3JIEMEHTA.

IIpumep 17. CTEHKH CTAIbHOTO KOTJa 3alIUIIEHbl OT KOPPO3UU IO METOY
npoTeKkTopa. B kauecTBe Marepualia MpoOTEKTOPA UCIOIb30BaIM IUIATUHY, MarHUi,
BHCMYT, 0JIOBO. B KakoM ciydae 3amura npou3BeieHa IpaBUiIbHO?

7.4 Meroauyeckne MaTepuajbl, ONpeAesONIHe  MPOLEAYPbI
OLCHUBAHUSA 3HAHUN, YMEHUH, HABBIKOB, XAPAKTEePU3YWIUUX ITAMbI
¢popmMupoBaHus KOMIIETEeHIIUI

KoHTposib OCBOEHMS AMCHUIUIMHBI M OLIEHKAa 3HAaHWW OO0ydYaromuxcsi Ha
DK3aMEHE  INPOU3BOAUTCA B cOOTBETCTBUU ¢ [lomokeHmeM o0 npoBeneHUN
TEKYIIETO KOHTPOJIS YCIEBAEMOCTH U MPOMEKYTOYHON aTTeCTAI[MH 00yUYarOIUXCS
1o 00pazoBaTEIbHBIM MPOTPaMMaM BBICIIIETO 00OPA30BaHMS.

TecToBBIE 3a1aHUA

Kpumepuu  ouenxku  3unanuii  odyuawwguxci  npu  npoeeodeHuUU
mecmupoeanus:

OneHKka «omauyHo» BBICTABISACTCA TPHU YCIOBHU TPABHIBHOTO OTBETA
oOydarorerocs: He MeHee 4eM 85 % TECTOBBIX 3aJIaHUMN.

OneHKa «xopouto» BBHICTABISIETCS TP YCJIOBUU TPABWIBHOTO OTBETA
oOy4arorierocst He MeHee 4eM 70 % TeCTOBBIX 3aJlaHUMN.

OrnieHKa «y0oeiemeopumesibHo» BBICTABISETCS TIPU YCIOBUU TIPABUIHLHOTO
oTBeTa o0yuarorierocst He MeHee 51 % TeCTOBBIX 3aJJaHUMH.

OueHka  «Heyoos1emeopumenbHo»  BBICTABISETCS  TPU  YCIOBUU
MPaBUJILHOTO OTBETa oOyyaroiierocst MeHee ueM Ha 50 % TeCTOBBIX 3aaHH.



IK3aMeH
Kpumepuu oyenusanusn yxzamena:

OueHka «omauuno» BBICTABISETCS  OOydalolIEMyCs, IOKa3aBIIEMY
BCECTOPOHHUE, CUCTEMAaTU3UPOBAHHEIE, ryOOKHe  3HAaHUS  BOIPOCOB
HK3aMEHALMOHHOrO OMiieTa U YMEHHE YBEPEHHO NMPUMEHSATh UX Ha MPAKTHKE MpU
pEelIeHNN KOHKPETHBIX 3aj]a4, CBOOOJHOE U MPABWILHOE 00OCHOBAHUE MPUHATHIX
pELICHUN.

OHCHKa «xopouio) BbICTABJISICTCSA O6yanOHICMyC$I, CCJIM OH TBEPJAO 3HACT
MaTcpuall, rpaMOTHO M 110 CYHICCTBY HU3J1aracTt €ro, yMeCcT NpuMCHATH IMOJTYYCHHLIC
3HAHH Ha IPAKTHUKC, HO JOIIYCKACT B OTBCTC MJIM B PCIICHHU 3a/la4 HCKOTOPLIC
HCTOYHOCTH, KOTOPBLIC MOXKET YCTPAHUTDb C ITIOMOIIBIO JOIMOJHUTCIIbHBIX BOIIPOCOB
IMpCIoaaBaTCIIA.

Ouenka «y00671emeopPUmMenbHO» BBICTABJISIETCS oOy4aroriemycs,
noKasaBiiemMy (pparMeHTapHbBINA, pa3pO3HEHHBIA XapaKTep 3HAHWM, HEJO0CTATOYHO
npaBuibHbIE (DOPMYJIUPOBKA 0a30BbIX TOHSATUH, HAPYIICHHUS JIOTUYECKOU
MOCJIEA0BATEIBHOCTU B U3JI0KEHUU MPOTPAMMHOI0 MaTepuajna, HO MpPU 3TOM OH
BJIaJIe€T OCHOBHBIMHM TMOHSATUSIMU BBIHOCHUMBIX Ha AK3aMEH, HEOOXOIUMBIMU JJIsi
JanbHeero oOy4eHus 1 MOKET MPUMEHSTh MOJTyUYEHHbIE 3HAHU 10 o0pasily B
CTaHJAPTHOM CUTYyallHH.

OueHka  «Heyooe1emeopumenvHoy  BBICTABISIETCS  00ydarolemycs,
KOTOPBIi HE 3HAeT OOJIbIIEH YacTH OCHOBHOTO COJIEpP’KaHWs BBIHOCHMBIX Ha
9K3aME€H BONPOCOB TEM JUCHUIUIMHBI, JOMyCKaeT rpyOble OmuOKu B
(opMyJIMpPOBKaX OCHOBHBIX NOHATUA M HE yMEET HUCIOJb30BaTh MOJYyYEHHbIE
3HAHUs [IPU PELICHUH TUIIOBBIX IIPAKTUYECKUX 3a1ad.



8 IlepeyeHb OCHOBHOI U IONOJTHUTEJILHOU Y4eOHOM JIUTEPATYPHI,
HEe00X0AMMO¥i 1J151 OCBOCHUS T CIUIJINHBI
8.1 OcHoBHasi yueOHas1 JuTEpaTypa

N Ucnonsayeres Kon-Bo
I /;1 HaumeHoBanue NpU U3YYEHUHU | KYPC SK3EeMIUISIPOB B
paszenoB OMOIMOTEeKE
1 Bopszosa, JI. JI., OcHOBEI 0OmEel XuUMUH Bce paznensl 1 DJIEKTPOHHBIN
(BBC Jlanp) : yuebnoe mocodme / JI. JI. pecype
bop3zosa, H. 0. Uepraukora, B. B. SIkymes.
- Canxkrt-Ilerepbypr : Jlans, 2022. - 480 c.
URL:  https://e.lanbook.com/book/211691,
(obopamenne 03.06.2025)
2 | Xamucroa M.JI., PykooxctBo mno muct. | Bee pasmenst 1 DNEKTPOHHBINA
Xumus [OnexTpoHHBI  pecypc]: A pecype
OakanaBpoB 1o Hamp. [loar. ArpourxkeHepus /
N.J1. XanuctoBa, JI.A. banamosa, Spocnagib,
®I'BOY BIIO AI'CXA, 2015, 154¢
3 XuUMUA: NPaKTUKYM JIJISI CTYJICHTOB Bce pazziensl 1 DIIEeKTPOHHBIHI
urkeHepHbix Hanpasienuii (OBC Jlans) peeype
[DnexTponnslii pecypce] : yueb. [Tocooue / T.U.
bokosa, 1.B. Bacunsnosa, H.A. Kycakuna. —
Hosocubupck : HI'AY, 2011. — 106 c. — Pexum
noctyma: https://e.lanbook.com/book/4554,
(o6pamenwue 03.06.2025)
8.2 JlonosiHuTeIbHAS YueOHasl JuTEpaTypa
Ne Ucnonsayercs Kon-Bo
I /;1 HaumeHoBanue NpyU K3YyYECHUU Kypc SK3EMIUISIPOB
paszenoB OMOIMOTEeKE
1 |I'mueka HJL, 3amaun u ynpaxseHus no | Bce pasneinsl 1 40
obmelt xumun [Tekcr]: yuebHoe mocobue /
H.JI. I'nunka, JI., Xumus, 1984, 264c
2 | AxmeroB A.C., OOmass u HeopraHuueckas | Bce paszgensr 1 93
xumust [Tekct]: yueOnuk mis By3oB / H.C.
AxwmetoB, M., Beicn.iik., 2001, 743c¢
3 | Pomanuesa JILM., COopHuk 3amad H
yOpaKHeHHH 10 ob0mekd xwmmun [Tekcr]: | Bce pasgenbt 1 20
yueOHOe mocoOue / JI.M. PomanmeBa, M.,
Bricur.mk., 1991, 288c

Joctyn o0y4arommuxcs K aIeKTpoHHBIM pecypcaM (OP) 6ubmamoreku ®I'bOY BO

«SpocnaBckuii ['AY» ocymiecTBIsieTcst TOCPEACTBOM JIEKTPOHHON MH(OPMAITHOHHON
00pa3oBaTenbHON cpeibl YHUBEPCUTETA U CaiiTa MO JIOTUHY U MaPOI0
https://yaragrovuz.ru/index.php/biblioteka



https://e.lanbook.com/book/211691
https://e.lanbook.com/book/4554
https://yaragrovuz.ru/index.php/biblioteka

9 IlepeueHnb pecypcoB HHPOPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
HNurepuer

9.1 IlepevyeHb 3JTEKTPOHHO-0MOJIHOTEYHBIX CHCTEM

. HaunmenoBanue TemaTuka Pesxkum nocryna
DIIEKTPOHHO-0MOIMOTEYHAS CUCTEMA

1. P YHuuBepcanbHas https://e.lanbook.com/
A31aTenbCTBa «JIaupy
DIIEKTPOHHO-0MOIMOTEYHAS CUCTEMA .

g, [PeKIP YHuBepcaibHas http://ibooks.ru/
«1Books.ru»
Hayunas snekrporHas OndiaInorexa .

3. Y p YHuBepcanbHas http://elibrary.ru/

eLIBRARY.RU

9.2 IlepeyeHb peKOMeHAyeMbIX HHTEPHET-CAWTOB MO JUCUMUILJINHE
1. MunuctepctBo oOpazoBaHus U Hayku Poccuiickoit deaeparuu [DaeKTPOHHBIN
pecypc]. — Pexxum nmoctyna: https://minobrnauki.gov.ru/, cBoOOAHBIN. — 3ari. ¢
JKpaHa. — S3.pyc.
2. ®enepanbubiii IopTan «Poccuiickoe oOpa3oBanue» [DIEKTPOHHBIA pecypc]. —
Pexxum noctyma: http:// www.edu.ru, cBo60oaHBIH. — 3ari. ¢ skpaHa. — S3.pyc.
3. HNudopmarmmonnas cucrema «EmuHOe OKHO JocTyma K 00pa3oBaTeIbHBIM
pecypcam» [DnektpoHHBIA pecypc]. — Pexxum moctyma: http://window.edu.ru,
CBOOOTHBIN. — 3ary. ¢ 9kpaHa. — S3.pyc.
4. @epepanbHbIi  LEHTP  HHPOPMAIMOHHO-OOPA30BATENbHBIX  PECYPCOB
[DnexTpoHHBIN pecypc]. — Pexum noctyna: http://fecior.edu.ru, cBo60HBIN. — 3ari.
¢ 3KpaHa. — f3.pyc.
5. MUHHUCTEPCTBO CENbCKOro xo3siiictBa P® [DnekTpoHHbId pecypc]. — Pexum
nocTymna: http://mex.ru/, cBoO60HBIN. — 3ari. ¢ skpaHa. — A3.pyc.
6. Hayunas snextponnas 6uonmorexka eLIBRARY.RU [DOnekTponHHbIil pecypc]. —
Pexxum nocrtymna: http://elibrary.ru/, cBoG0aHBIN. — 3aril. ¢ 3KpaHa. — f3.pyc.
7. CenbCKOXO3IMCTBEHHAs] SJIEKTPOHHAs OUOIMOTEKa 3HAHWUU [DJIEKTPOHHBIN
pecypc]. — Pexxum moctyma: http:// www.cnshb.ru/akdil/, cBoGoansiii. — 3ari. ¢
sKpaHa. — A3.pyc.
8. [entpanbHas Hayy4Has CEJIbCKOXO03SICTBEHHAS oubmmoTeKa
Poccenbxozakamemun — [OnexkTpoHHBII  pecypc]. —  Pexum  gocrymna:
http://www.cnshb.ru/, cBo60oHBIH. — 3ari. ¢ skpaHa. — S3.pyc.
9. NudopmarmonHo-crpaBounbiii moptai. [Ipoext Poccuiickoit rocynapcTBeHHON
OMONMMOTEeKN I MOJOJEKHU [DNeKTpOHHbIM pecypc]. — Pexum pocryna:
www.library.ru, cBoO0IHBIN. — 3ari. ¢ 3KpaHa. — S3.pyc.



https://e.lanbook.com/
https://e.lanbook.com/
https://e.lanbook.com/
http://ibooks.ru/
http://ibooks.ru/
http://ibooks.ru/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
https://minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://mcx.ru/
http://elibrary.ru/
http://www.cnshb.ru/akdil/
http://www.cnshb.ru/
http://www.library.ru/

10 MeToanyeckue yKa3aHus 1Jsl 00y4aOUXCA M0 OCBOCHHUIO U CIHUILIIMHBI

Bua yuyeOHbIX Opranuzanms 1eATeJbHOCTH 00y4a0Ierocs
3aHATHI

Hanucanue KOHCIIEKTa JICKITUH: KpaTko, CXEMaTH4HO,
MOCJIeI0BAaTENbHO (DUKCHPOBATH OCHOBHBIE MOJIOKEHHUS, BBIBOJBL,
(bopMyIIUPOBKH, 0000IIEHNST; TOMEYaTh BaKHBIE MBICTH, BBIICTSATH
KJIOUEBbIe CJI0Ba, TepMHUHBL. (OO03HAYUTH BOMPOCHI, TEPMUHBL,
Jlexnus Marepuana, KOTOPbIM  BBI3BIBAET TPYAHOCTH, TIOMETUTh U
MOMNBITaTbCS HAWTH OTBET B PEKOMEHAyeMo#l nureparype. Ecim
CaMOCTOSITENIFHO HE  yAaeTcs pa3olparbcss B MarepHale,
HeoOXxoauMo chopMyIUpOBaTH BOMPOC M 33/1aTh IMPENOIABATEIIO
Ha KOHCYJIbTAIlMHU, HA MPAKTUYECKOM 3aHITHH.

PaGora mo anropuT™Mam, IpEACTaBICHHBIM B METOAWYECKUX
YKa3aHUSAX 110 BBINOJHEHUIO Ja0OpaTOpHBIX paboT. AHammu3
BBIITOJTHEHHOH pa0oThl, (OpMYyIMpPOBKAa BBIBOJOB IO HTOTaM
JlaGopatopHas paboTa | BHITOTHEHHOH PabOTEl HA OCHOBAHUM MaTepPHasa, OYEPIHYTOTO U3
KOHCIICKTOB JICKIIMH, OCHOBHOM M IOTIOJHUTEIBHOW IJUTEPaTypHI,
pecypcoB cetu MutepHer. Ilonck OTBETOB Ha KOHTPOJIBHBIC

BOIIPOCHI.
IToaroroBka K Pabora ¢ KOHCHEKTaMu JEKIUi, OCHOBHOM M JOMIOJIHHTCIHHOM
PK3aMEeHy JUTEepaTypoi, pecypcamu cetu MHTEpHET.

11 Ilepeyenb HGPOPMANMOHHBIX TEXHOJIOTHIi, HCIOJIb3YEeMbIX NPH
OCYyLIEeCTBJICHHMH 00pa30BaTeJILHOIO0 NMPoLecca M0 JUCHUILUIUHE, BKIKYAs
1epevyeHb MPOrpaMMHOI0 odecreYeHnsl M HH(POPMALMOHHBIX CIIPABOYHBIX
CHCTEM

NupopmalinoHHble TEXHOJIOTUH, HCIOJNb3YyEeMbIE TPU  OCYIIECTBICHUU
o0pa3oBaTeNbHOTO  Mpollecca IO JAWCUUIUIMHE  TO3BOJISIOT:  00eCHeduTh
B3aMMOJICHCTBHE MEXIYy YYaCTHUKaMH 00pa30BaTEbHOTO MpoIiecca, B TOM YUCIIE
CUHXPOHHOE U (WJIM) ACHHXPOHHOE B3aUMOJIEMCTBUE MIOCPEACTBOM ceTH MHTEpHET,
B T.4. C UCIOJIb30BAaHUEM DJIEKTPOHHON MH(OPMaLIMOHHO-00pa30BaTENbHON Cpebl
YHUBEpPCUTETA; (PUKCUPOBATh XOJ 00pa30oBaTENILHOTO IIPOLECcCa, pPe3yJIbTaTOB
IPOMEKYTOUHOM aTTecTallii 1O JUCHUIUIMHE W  PE3yJbTaTOB OCBOEHUS
0o0pa30BaTeNbHON IIPOrpaMMBbl; OpPraHU30BaTh IPOLECC OOpa30BaHUS IyTEM
BU3yaJIM3allMM  M3y4aeMod  HMH(OpManuMuM  MOCPEICTBOM  HMCIOJb30BaHUSA
npe3eHTalui, y4eOHbIX (DUIBMOB; KOHTPOJIMPOBATh PE3yJbTaThl OOyYeHHs Ha
OCHOBE KOMIIBIOTEPHOTO TECTUPOBAHHSI.

11.1 TIlepeyeHb JHMIEH3HMOHHOI0 W CBOOOJAHO PACHPOCTPAHAEMOIO
NMPOrPaMMHOI0 o0ecneyeHnsi y4eOHOr o mpoiecca

Ne HaunmenoBanue Tematuka

1. |Microsoft Windows OnepannonHas cucreMa

2. |Microsoft Office (Bkmouaer Word, Excel, PowerPoint) [TakeT 0pHCHBIX TPHITOKEHUH
3. |Calculate Linux OnepannoHHas cucreMa




11.2 Ilepeyenb npogeccHOHANBHBIX 023 JaAHHBIX U HHGOPMAIIHOHHBIX
CIIPABOYHBIX CHCTEM

Ne
n/ HaumenoBanme Tematuka DJIeKTPOHHBIH ajpec
n
CnpaBo4yHO-TIpaBOBast http://www.consultant.ru
l. | cucrema VYHuuBepcanbHast | JlocTyll ¢ KOMIBIOTEPOB 3JIEKTPOHHOTO YUTAIBHOTO 3l
«Koncynprantllmocy oubmoteku Apl'AY.
NudpopmannonHo-
Gop et https://www.garant.ru/
IPaBOBOI nopran
2. YuuBepcanbHas | JlocTynn ¢ KOMIBIOTEPOB 3JIEKTPOHHOTO YUTAIBHOTO 3aJie
«I"apanT»
oubmuorexu SApl'AY.
https://polpred.com/
ba3za JAHHBIX JlokanbHas cerb PI'BOY BO «fpocnaBckuit 'AVY»
3. | Polpred.com  OG630p | YHUBepcanbHas | MHAWBUIYAIbHBIA HEOTPAHWMYCHHBIA JOCTYN W3 JHO0OV
CMHu TOYKHU, B KOTOPOM MMEETCs AOCTyI K ceTh MHTepHeT I
JIOTUHY U NapOJIIo.
https://rusneb.ru/
K npousBeneHusiM, mnepemienumnuM B OOIIECTBEHHOE
HammmonansHas o
JIOCTOSIHUE JTOCTYT CBOOOIHBIM.
4. | omexTpomHas YHUBEpCATbHAA K npousBeneHusiM, OXpaHSE€MbIM aBTOPCKHUM IPaBON
oubmnoreka (HOB) ’ |
JOCTYI C KOMITBIOTEPOB 3JEKTPOHHOTO YHUTAIBLHOTO 3alld
oubmoteku AplAY.
Cnenmanu3upoB | https://www.fao.org/agris/ru
5. | ba3a ganneix AGRIS H p D e
aHHasg JocTyr cBOOOTHBII
WNudpopmannron=Ho-
CIpaBOYHasl CHUCTeMa
6 «Cenbckoxo3siictBeH | Crnenunanu3upos | http:/ www.cnshb.ru/AKDiL/
" | Has DJIEKTPOHHAA | aHHaA JocTty1 cBOOOIHBIH.
Oubnuoreka 3HAHUN»
(CoObu3)
Basza gamaeix Orbit . .
. » https://www.questel.com/product-release/intelligence/
Premium edition | Criennanu3upoB " ..
7. Hoctyn B pamkax lleHTpanu3oBaHHOM (HaLMOHANBHOM
(xomnekmust  Questel | aHHas
MOOINCKN
SAS)
baza manubIX Spriner https://link.springer.com
Cnenuanu3upon . "
8. | Nature eBook AHHAS Hoctynm B pamkax lleHTpanu3oBaHHOW (HAIMOHATBHON
Collections TIOIITHCKU

11.3 doctyn k cetu UHTEpHET

Kaxnprii oOyuaromuiicss B TEUEHUE BCEro Meprojia oOydeHHsl oOecredeH
WHIMBUIYaIbHBIM HEOTPAHHMUYEHHBIM JOCTYIIOM (YAAJCHHBIM JOCTYIIOM) K CETH
WuTepHeT U K 3JEeKTpOHHON uHpopManmoHHO-o0pa3oBarenbHol cpeae OI'BOY
BO «Ipocnasckuii 'AY».


http://www.consultant.ru/
https://www.garant.ru/
https://polpred.com/
https://rusneb.ru/
https://www.fao.org/agris/ru
http://www.cnshb.ru/AKDiL/
https://www.questel.com/product-release/intelligence/
https://link.springer.com/

12 MaTepuajibHO-TeXHHYECKO0e o0ecrieueHre 00y4eHus 1Mo M CIUIIHHE

MaTepI/IaHBHO—TeXHI/I‘-IeCKaﬂ 6a3a, HGO6XOI[I/IMa$I A1 OCYHICCTBJICHUS
06p330BaTeHBHOFO nmponecca IO AUCHUINIMHC BKIKOYACT B CBOM COCTaB
CIICHHAJIbHBIC ITIOMCIICHHA !

— yueOHbIe ay TUTOPHUH JIJIsl IPOBEACHUS 3aHATUN JIEKIIMOHHOTO THIIA;

— yueOHBbIE ayJAUTOPUM ISl TPOBEACHUS 3aHATUNA CEMUHAPCKOTO THIIA
(IpakTUYeCKuX 3aHATHI (CEMHUHAPOB), 1a0OPaTOPHBIX PadoOT);

— yueOHbIe ay TUTOPUH JIJISl TPYIIIIOBBIX M MHIMBUY AJTbHBIX KOHCYJIbTALIMIA;

— ydeOHble ayJIUTOpUM [JIsi TEKYIIEro KOHTPOJS U MPOMEKYTOUYHOM
aTTeCTaluy;

— IIOMEIIECHMS A1 CAMOCTOSTCIbHOM pa6OTI>I;

— TIOMEUICHUS JUIS XpaHCHUS M TNPOPHIAKTHUECKOTO OOCITYKUBAHHUS
000opyI0BaHUA.

[Tpu mnpoBeneHMH Ta0OPATOPHBIX 3AHITUN HCHOJB3YETCs J1abopaTOpPHOE
obopymoBaHue.

CrnenuanpHple  MOMEUICHUS  YKOMIUIEKTOBAHBI  CHEIMAIM3HUPOBAHHOM
MeOenbl0 M TEXHHYECKHMH CpEACTBAMH  OOyYeHHUs, CIyXalluMH Ui
npeacTaBieHus nHGOpMaUK OOJBIION ayIUTOPHH.

[ToMemeHuss UIS CaMOCTOSITENIBHONH pPabOThl OO0YYArOIIMXCSl OCHAIICHBI
KOMITHIOTEPHON TEXHUKOW C BO3MOXHOCTBIO TOAKIIIOUYEHUs K cetn «HTepHeT U
o0OecrieyeHneM JIOCTyla B DJJIEKTPOHHYIO HH(DOPMAIMOHHO-00pa30BaTEIbHYIO
Cpeiy YHHBEPCUTETA.

Yuciio mocaiouHbIX MECT B JICKIIMOHHOW ayAMTOpPUHM OO0JjbIle JTuOO paBHO
CIIUCOYHOMY COCTaBy IIOTOKa, a B AayJIUTOPUU [JIsi MPAKTUYECKUX 3aHSATUN
(cemMuHapOB), TAOOPATOPHBIX — CIIUCOYHOMY COCTaBY I'PYIIbI 00YYarOIIXCS.

Ynciio mocamovYHBIX MECT B ayAWTOPUH IS TNPAKTHYCCKUX 3aHATHH
(cemuHapoB) OOJIbIIIE TUOO PABHO CIIMCOYHOMY COCTaBY I'PYMIIbI O0yYarOITUXCSI.

Uucno mocajouHbIX MECT B ayAUTOPUM JUIsl TaOOpATOPHBIX paboT OoJibliie
au00 paBHO TMOJOBHHE CIUCOYHOTO COCTaBa Trpymmbel oOydvarommxcs. (s
IPOBEJCHUS JTA0OpaTOpHBIX paboOT rpymna oOydalomuxcs JENUTCS Ha JIBE

MOATPYIIIIBI ).



13 Opranmnsauusi 00pa3oBaTeJbHOI0 MPOIECCca AJIsl JIUI[ ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbS

OOyyeHnne 00y4aromUXCsi C OrPaHUYECHHBIMHU BO3MOXKHOCTSMH 3/I0POBbS IIPU
HEOOXOIMMOCTH  OCYIIECTBIISIETCSI HAa OCHOBE aJalTUPOBAHHOW  pabodyeid
IPOTPaMMBEI C

UCTIOI30BAHUEM  CICIHMAJIBHBIX ~ METOJIOB  OOydYeHHMs] M JHJAKTHYCCKUX

MaTepHaoB,
COCTAaBJIEHHBIX C Yy4Y€TOM OCOOCHHOCTEH TMCUXO(PU3UYECKOrO0  Ppa3BUTHS,
WHIVBHTY ATbHBIX

BO3MOXKHOCTEM M COCTOSIHUS 3I0POBbS TAKUX 00yUaromuxcst (00y4Jaronierocs).

B nensix ocBoeHus yueOHON pOrpaMMBbl TUCIUTUTMHBI HHBAIMAMH U JTUIAMHU
C
OTrpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBbsI Y HUBEpCUTETA 00ECIIEYNBaET:

— JUIsl MHBAJIHUJIOB U JIMI[ C OIPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0pPOBbS I10
3pEHHUIO:
pa3MelIeHre B JOCTYIHBIX JIJIsl 00YYaIOUIUXCsl, SIBSIOLIMXCS CIETbIMU WU
c1abOBUIAIIMMU, MECTaX M B aIalITUPOBAHHOMN (opMe CrpaBOYHOM HHPOpMALIUU
0
pacnucaHuy y9eOHBIX 3aHSATHI; MPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO
oOyyaromemMycsi HE0OOX0JIMMYO ITOMOIIIb; BBIITYCK aJIbTEPHATUBHBIX (POPMATOB
METOMYECKUX MAaTepUaoB (KPyIHBIN MIPUPT WK ayJuoQaiiibl);

— JUIsl MHBAJHJIOB U JIMI[ C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbS TI0
CIyXY:
Ha/JIeKAIIMMHU 3BYKOBBIMH CPEJICTBAMH BOCITPOM3BEICHUS HH(OPMALINH;

— Q7S WHBIWJAOB WM JIMI C OTPAaHWMYEHHBIMH BO3MOXXHOCTSIMH 370POBbS,
UMEIOLINX
HapyIIEeHUs OTOPHO-/IBUTATEIHHOTO anmnapara: BO3MOXHOCTb
OecnpensaTCTBEHHOTO
J0CTyIa 00yJaronmxcsi B yueOHbIe TOMEIICHUS, TyaJleTHbIE KOMHATBI U APyTHE
nomenieHus kadenpsl, a Takke MpeObIBaHUE B YKa3aHHBIX MOMEIICHUSX.

OOyuaromuecs u3 urciia HHBaIua0B U Jul ¢ OB3 obecrnieueHbl MevyaTHBIMU U
(vn)
3IIEKTPOHHBIMU 00Pa30BaTEIbLHBIMU PeCypcaMu B (popmax, alanTHPOBAHHBIX K
OTpaHUUYEHUSM UX 3/10p0oBbsi. OOpazoBaHue 00yUaIOIUXCS C OTPAHUYEHHBIMU
BO3MOXKHOCTSIMH 37I0POBbsI MOXKET OBITh OPraHHU30BaHO KaK COBMECTHO C APYTUMHU
00y4JarImUMUCs, TaK U B OTACIBHBIX TPYIINax WK B OTAEIbHBIX OpraHU3aIUsIX.
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Jlexnu — 4 q,
JlaGopaTopHble 3aHATHUS 4 u
CamocrositensHas pabora 90,4 .

MecTO IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM POrpaMMbl:

JucrumnnmHa «XuMUsD»)» OTHOCUTCS K 00s13aTEIHHON YacTh 00pa30BaTEIbHON
nporpaMMsbl OakajgaBpHara.

JAucunninHa HanpagJjieHa HAa GOPMHUPOBAHUE CJAEAYIOIIUX KOMIIETCHLIMM:

- OﬁlHGHpO(l)CCCI/IOHaJIbHLIe KOMIICTCHIIMUA 1 UHAUKATOPLI UX JOCTHKCHHUA

KO}.I Conepmalme KOI[ W HAMMEHOBAHUEC HHAUKATOPA JOCTHKCHUA KOMIICTCHIIHU
KOMIICTCHUMH KOMIICTCHIMH 3HATh | YMETh | BJIAJACTh
Crocoben  pemarp | OIK-1.1
THIOBBIC sagauy | WA-1: Jemoncrpupyer 3Ha1mg OCHOBHBIX 3aKOHOB MATeMaTHYECKHX,
9] €CTECTBCHOHAYYHbBIX H 1) CIPoOPEeCCHOHATBbHBIX HCIHHUIIIMH
npodeCCHOHATbHON y wenpog e K
HeOﬁXOI[I/IMBIX JIA peuieHus THIIOBBIX 3agavd B o0J1acTH
JESITEIIbHOCTH Ha
. | arponmkeHepun
OCHOBE 3HAHUH
HOBHBIX 3aKOHOB
oK1 OCHO 3aKOHO
MaTeMaTHYECKUX H [TpowmsBoauTH
€CTECTBCHHBIX HayK OCHOBHELE saKomp | BPrACTIeHHs © CoBpemeHHOM
c TNPUMCHEHHEM | " UCTIONTb30BaHUEM TEPMHUHOJIOTHEH B
uH(OPMAIIMOHHO- OCHOBHBIX TTOHATUH U | 00J1aCTH XUMUH
KOMMYHHUKAITHOHHBIX 3aKOHOB XUMHU
TEXHOJIOTHI

Kparkoe coaepskaHue JUCHMIVIMHBI: OCHOBHBIE 3aKOHBbl XHMUH,
nepuoguueckun 3akoH .M. MenneneeBa, CTpoeHHME aToma, XUMHYECKas CBA3b,
pacTBOpPBI  DJIEKTPOJIMTOB, XMMHUYECKas  KUHETHUKA, TEPMOJAMHAMHUYECKHUE
MapaMeTpbl XUMUYECKUX PEAKIUNA, DJICKTPOXUMHUS, KOPPO3Usd METAIUIOB, 3aIlUTa
METaJVIOB OT KOPPO3UH.




