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Ipu paspaGotke pabovel nporpammel AUCIHNITHABI (Aanee — PTIJT) « XuMua» B OCHOBY MOTOXKEHbL:

1. ©enepaneHelid rocynapcTBeHHEIH 00pa3oBaTENbHbIR CTAHIAPT BLICUIETO 06pa30BaHK — OaKanaBpuaT
IO HANpaBieHuio noarotoBkd 35.03.06 ArpourdxeHepus, yTBepKAeHHBIM npukazoM MuiucTepcTea
obpazosanus u Haykn Poccufickol @egepaunu 23 asrycta 2017 . Ne §13;

2. Ilpukaz MunucTepeTsa Hayku U Buicwero obpasosauus Poccuiickoit Meuepannu ot 08.02,2021 Ne 83
«Q Buecenun wn3MeHeHWH B (elepalbHBE TOCYJIAPCTBEHHBIE OOPA3OBATENBHBIE CTANJAPThl BBICILCIO
Oﬁpa?-OBaHHH o GaKaﬂaBpuaT [0 HANPaRJIeHMAM TIOATOTOBKH»;

3. [pukas MunycTepcTBa HAYKK 1 BBIcTNero ofpasosanna Poceniickoi ®enepanmn oT 26 Hoadps 2020
r. Ne 1456 «O BHeccHuW wmsMeneunii B defepanbHele TOCYAAPCTBEHHbIC OGPA30BATENBHLIE CTAHAAPTHI
BRICLICIO DOpasoBaHUA» (3aperucTpupoBad B MuurocTe Poccr 27.05.2021 r. Na 63650;

4. Yuebuplii anan no HanparneHuio 1oAroToBky 35.03.06 Arpouipkenepus, HANPaRNCHHOCTE (IIPoYHIIL)
«3nexTpoobopynoBanne N 3lexrpotexHoaorud B AIIK», opofpen VYuensim coperom GIBEOY BO
Spocnarckas FCXA 1 mapra 2022 r. Tporokon Ne 2. Ilepuon o6yuenns: 2022 — 2027 rr.
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COJEP KAHUE PABOYEN ITPOI'PAMMBI JUCIHUITIJIUHBI

No HaumenoBanue pasznena (mojapasziena) Cp.
1 [ens 1 3a1a4u OCBOCHUS JUCIUTLINHEI 5
2 [lepedeHb mIaHUPyEMBIX pe3yIbTATOB OOYUYCHHUS 1O AUCIHUILTHUHE,
COOTHECEHHBIX C INITAHUPYEMBIMH Pe3yIbTaTaMU OCBOCHHSI 00pa30BaTEIbHOM
IpPOrpaMMbl 5
2.1  ObmenpodeccrnoHabHbIE KOMIETSHIIMA U WHANKATOPHI UX JTOCTHKCHHUSI 6
3 MecTo AMCIUMIUIMHBI B CTPYKTYpe 00pa30BaTeIbHON IPOrpaMMBbI 7
4 CTpyKTypa IUCUUIUIMHBI U paclpeiesieHue ee TPYI0EMKOCTH (Ha OJTHOTO
00yyJaro1erocs) 7
5 ConeprxaHue TUCIUILIUHBI g
5.1  CopaepxxaHnue TUCUMIUIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM (pazjienam) C
yKa3aHHEeM OTBEJEHHOI0 Ha HUX KOJMYECTBA aKaJIeMUYECKUX YacOB U BUIOB
Y4EOHBIX 3aHATHI ]
5.2 Pazpaenbl AUCIUIUIMHBI 110 BUJAM ayAUTOPHOM (KOHTAKTHOM) paOOThl U (DOPMBI
KOHTPOJIS 8
5.3  JlabopaTopHbie pabOThI 9
6 [lepeueHb yueOHO-METOINYECKOTO O0ECTIEUEHUS ISl CAMOCTOSTEIbHOM
paboTHI 00YYAIONTUXCS TI0 TUCIUTIINHE 9
6.1  Buasl camocTositenbHOM padoTsl oOyyaromuxcs (CP) 9
6.2  Meroanueckue ykazaHus (11 CaMOCTOSITENbHON pabOThI) 9
7 @OH/I OLIEHOYHBIX CPEACTB JJIsI MPOBEACHUS TEKYIIEN U IPOMEKYTOUYHOU
aTTecTallMi 00YyYaroIIMXCs MO TUCHUIUIMHE 10
7.1  TlepedyeHb KOMIETEHIIUN C YKa3aHUEM ATAroB X (OPMUPOBAHMSI B TIPOIIECCE
ocBoenust OITIOIT BO 10
7.2 Onwncanue nokasarejaei U KpUTEPUEB OLICHUBAHNS KOMIIETEHIINN Ha
Pa3TUYHBIX dTanax ux GOpMUPOBAHUS, ONTMCAHKE IITKAJT OLICHUBAHUS 11
7.3 TumnoBble KOHTPOJbHBIE 3a/1aHUS UM UHbIE MaTepraibl, HEOOXOIUMBIE TSI
OIICHKU 3HAHUH, YMEHUH, HABBIKOB, XapaKTEPU3YIOIIUX 3TaIbl JOPMUPOBAHUS
KOMIIETEHIIMI B IIPOLIECCE OCBOCHUS 00Pa30BaTEIbHON MIPOrPAMMBI 12
7.3.1 TumnoBkle 3aAaHus U1 MPOBEACHUSI TEKYLIETO KOHTPOJISI U PyOEKHOTrO
TECTUPOBAHUS 12
7.3.2 TunoBble 3aaHuA JUIsl IPOBEICHUS MPOMEXYTOUHOM aTTecTaluu (3K3aMeHa) 15
7.4  Meroanueckue MaTepuabl, OMpPeEsAIOIIKe MPOLEAYPhl OLIEHUBAHUS 3HAHU,
YMEHH, HaBBIKOB, XapaKTEPU3YIOIINX dTanbl (HOPMHUPOBAHUS KOMIIETEHITHIMA 18
8 [lepeyeHb OCHOBHOM U TOTIOJHUTEIBLHON yueOHOM TUTepaTyphl, HEOOXOMMOM

JJIs1 OCBOCHHA AU CHUITIIMHBI

20



No HaunmenoBanue paszaena (moapaszaena) Crp.
8.1  OcHoBHas y4yeOHas JIuTepaTypa 20
8.2  JlomonHuTeNnbHAS yueOHas TUTEpaTypa 20
9 [Tepedens pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHHUKAITUOHHON CETH

NuTepuer 21
9.1 IlepedyeHb 2IEKTPOHHO-ONOIMOTEYHBIX CUCTEM 21
9.2  TlepeuyeHb peKOMEHIYEMbIX HHTEPHET-CAUTOB MO AUCLMUILINHE 21
10 Meroanueckue yka3zaHus Juisi OOy4aroUUXcsi IO OCBOEHUIO TUCIUILIMHbI 22
11 [Tepedenb nHOOPMAIIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMBIX MTPU

OCYUIECTBIIEHUN 00pa30BaTENIbHOIO MpoLiecca Mo JUCIUIUINHE, BKIIOYas

nepeueHb MPOrpaMMHOTO o0ecriedeH sl U MH()OPMAIIMOHHBIX CITPABOYHBIX

CUCTEM 22
11.1 IlepeuyeHb AUIIEH3MOHHOTO U CBOOOJHO PACIPOCTPAHIEMOT0 MPOTPAMMHOTO

obecrnieueHus1 yueOHOro mpoiiecca 22
11.2 TIlepeuens mpodeccHoHATBHBIX 0a3 JaHHBIX U MH(POPMAIIMOHHBIX CIIPABOYHBIX

CUCTEM 23
11.3 Jloctyn k cetu MHTEpHET 24
12 MarepuanbHO-TEXHUYECKOE o0ecreueHrue 00yueHus o AUCITUTIIINHE 24
12.1 Tlnanupyemble TOMEUICHUS sl TPOBEICHUS BCEX BUIOB yUeOHOM

NEeSATENbHOCTU 25
13 Opranu3zanusi 00pa3oBaTeIBLHOTO MpoIlecca s JHUI] C OTPAaHUYCHHBIMU

BO3MO>KHOCTSIMH 3710POBbS 26

[Ipunoxenus
[Tpunoxenue 1. AHHOTaIUs pabouel MporpaMMbl AUCHUITITUHBI



1 He.]'lb H 3aJ1a4 OCBOCHHUA NTUCHUIIJINHBI

Heablo wu3ydeHUs AUCHUIUTUHBI «XUMUs» SBIsSETCS (OPMUPOBAHUE OCHOBHBIX
MOHSTHM, 3HAHUIA U YMEHHM 110 XuMuH, (HOPMUPOBAHKE 3HAHUIN 00 OOIIMX 3aKOHOMEPHOCTSIX
XAMUYECKHAX PEAKIUH.

3agaum:

— HW3Yy4YEeHHE OCHOB COBPEMEHHOI'O YUEHUSI CTPOCHHS aTOMa U TEOPUU XUMHUUECKON CBSI3H;

— HW3Yy4YEeHHE OCHOB YUYEHHUS O CKOPOCTU XUMHYECKUX PEAKIIUMA, XUMUYECKOM PaBHOBECHH;

— U3Yy4YCHHE OCHOB YUYEHHUS 00 SHEPreTUKE XUMUUYECKUX PEaKIIH;

— M3y4YeHHE OCHOB COBPEMEHHOM TEOPHHU PACTBOPOB;

— HW3YYECHHUE TEOPUHU OKUCIMUTEIBHO - BOCCTAHOBUTEIBHBIX PEAKIIUM M 3aKOHOB
AIEKTPOXHUMUU;

— H3Yy4YCHHUE TEOPETHYECKHUX OCHOB IMPOIIECCOB KOPPO3UU METAIIOB U METOJOB 3aIUTHI
METAJJIOB OT KOPPO3UH;

— TIOKa3aTh POJIb XMMHH B Pa3BUTHH COBPEMEHHOI'O €CTECTBO3HAHMS, €€ 3HAYCHUE IS
po¢eCCHOHAITBHON JIEATeTLHOCTH;

— 00ecIeYnuThb BBIIIOJTHEHUE 00yYarOITUMHUCS J1a00pPaTOPHOTO MpakTUKyMa,
WJUTFOCTPHUPYIOIIETO CYITHOCTh U METOJIBI XUMHH;

— TPUBUTH OOYYAIOMIMMCS HAaBBIKM TPAMOTHOTO W PAIlMOHAIBHOTO o(opMiIeHuUs
BBITTOJTHEHHBIX AKCIIEPUMEHTAILHBIX PabO0T B J1a00OpATOPHOM MPAKTUKYyME, 00pabOTKH
pPE3yIbTATOB IKCIIEPUMEHTA.

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUS MO JMCHUIIUHE, COOTHECEHHBIX €
IUVIAHUPYEMBIMHU Pe3yJIbTATAMM 0CBOEHUSI 00pa30BaTeIbHOM MPOrPaMMBbI

N3yuyenue naHHONW AMCIMIUIMHBI HANpPaBICHO Ha (OPMUPOBAHHME Yy OOYHYAIOIIUXCS
cienyromen obmenpodeccruonanbuoi komnerenmuu (OITK-1.1):



2.1 Oﬁmenpocbeccnona.ﬂbnble KOMIICTCHIUUA U HHAUKATOPLI UX JOCTHKCHUS

Kon Koa v HanMeHoBaHMEe HHAMKATOPA NOCTHKEHUs] KOMIEeTeHIUU
Conep:xanue KoMIeTeHIIMH
KOMIIeTeHIINH 3HATH | yMeTb | BJIAIETh
OIIK-1 CnocobeH pemnrats tumossie | OITK-1.1.

3a71a49u PO ecCHOHATBHON
JIeITCILHOCTH Ha OCHOBE
3HAaHHI OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHUX U
€CTECTBEHHBIX HayK C
MIPUMEHEHUEM
HH(POPMAIUOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH

I[eMOHCTpI/IpyCT 3HAHUEC OCHOBHBIX 3aKOHOB MAaTEMAaTUYCCKNX, €CCTECCTBECHOHAYYHBIX U 06HICHPO(I)CCCI/IOH3HLHI)IX

JUCIHUIIINH, HEO0OXOIUMBIX

JJI pCHICHUA TUIIOBBIX 3a1a4 B obOyactu ArpOMHXCHEPHHU

OCHOBHBIC 3aKOHBI XHMHUH

CoBpeMEeHHOI1 TePMUHOJIOTHEH B
00acTH XUMUHU

HpOI/I3BO,HI/ITB BBIYUCIICHUSA C
HCTIOJIb30BAHUEM OCHOBHBIX MOHATHH K
3aKOHOB XUMHHU




3 MecTO IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl
Hucnumninaa «XuMHUSD» OTHOCHTCS K  00s3aTeNbHOM 4acTu  00pa3oBaTENIbHOM

porpaMMbl OaKajiaBpuara.

4 CTpyKTYypa IMCUMILIMHBI U pacinpe/aejieHie ee TPYA0eMKOCTH
(Ha oTHOTO 00y4YaKoIIerocsi)

Bua yueOHoii paboThI Beero 3a 1 kype

4acoB 4acoB

1. KonrakTHasi padoTa Npu NpoBeAeHNH Y4eOHbIX 3aHATHIA, Bcero (Jlex 12,60 12,60

+ Jla6 + IIp + KCP)

B TOM YHCJIE:

JlexumonHele 3ansitus (Jlex) 4,00 4,00

JlabopaTopHsle 3ausTHs (J1ab) 8,00 8,00

ITpaxTrueckue 3ansarus (I1p) - -

ITpoBeneHre KOHCYIbTaIM 110 yueOHo# mucimrmiune (KCP) 0,60 0,60

2. CamocTosiTesibHAsA padoTa, Bcero (CP + xonmponn) 92,10 92,10

B TOM YHCIIE:

CamocrosTenbHas paboTa MpH BEIMOTHEHHN pacdeTHO-rpaduaeckoi paboTHl,
THUIIOBOTO pacyeTa, pedeparta, KOHTPOILHOI pabOTHL, dcce U JIp. — —
CamocTosiTenbHas paboTa IMpH BBHITIOJHEHUH KYPCOBOI paboThI (IIpOeKTa) - -
CamocrosTenpHas paboTa IpH MOATOTOBKE K SK3aMEHY 5,70 5,70
CamocrosTenbHas paboTa MPH MOATOTOBKE K 3a4ETy

[Tpoure BUIBI CAMOCTOSATEIIHLHOM PAOOTHI (TTOrOTOBKA K JICKIIHAM,

1a00paTOPHBIM, IPAKTHIECKIM 3aHSATHIM) 86,40 86,40
3. KonrakTHasi padoTa npu nNpoBeIeHNH MPOMEKYTOYHOMH aTTeCTAI[UH,

BCEro 3,3 33
I'pynnoBsle KOHCYJIBTAlMK IEPEN IK3aMEHOM U Cl1aua 3K3aMeHa 110

qucnutuinHe (K2) 3,3 3,3

Cnaua 3aueta no aucuuminge (K) - -
3ammra KypcoBoii paboTsI (poekta) (K) — —

Oo0mas Tpy10eMKOCTh THCHUILIMHBI B Yacax: 108 108
B TOM 4HCIie B (popMe MPaKTHIECKOH MOITOTOBKH
O0masi Tpy10eMKOCTh JUCHHUILIMHBI B 324€THBIX eINHUIAX: 3 3




5 Conepmalme AUCHHUIIJINHBI

5.1 Coaepxanne IMCHUILVIMHBI, CTPYKTYPHPOBaHHOe MO TemaM (pa3gejaMm) ¢
yKa3aHMeM OTBEJEHHOI0 HA HUX KOJHMYECTBA AKAAEMUYECKHUX YaCOB M BHIOB Y4eOHbBIX
3aHATHI

o] = Buabl yueOHo# paboThl H HX TPYAO0EMKOCTb, YaChl
~ HauMeHoBaHMe U colep:kaHue pa3jesia 3 =
= JMCIHIIHHD (TTepeyenb AMIAKTHeCKHX z . § KonrakTHas padora npu ) CamocrosiTennb-
§ €MHHII: PACCMATPHBAEMBIX MOJATEM, E E MPOBE/ICHMH y1EOHLIX 3aHsI T Has padora ° 2
B T.4. B popMe
; BOIIPOCOB) é Sl JIP n3 “paKTl/l‘(ll)eClI)COﬁ KCP| CP TI;(())z; g §
MOATr0OTOBKH
1 |PeakuuoHHas ciocOOHOCTH BEIIECTB OIIK-1 | 4,00 | 1,00 0,20 | 29,40 - 34,60
OcHogHble NOHAMUSA U 3AKOHbI CIeXUoOMempuu 020 | — 0,01 | 4.00 — 4,21
Cmpoenue amoma. Keanmosomexanuueckue
npedcmaenenus. [lpunyunvt pacnpedenenus 1,50 | 0,50 0,10 | 8,00 - 10.10
9/1eKMPOHOB 8 INEeKMPOHHOU 000104Ke amoma..
Ilepuoouueckas cucmema snemenmos /J{. Y. 0,30 0.25 0,04 | 5.40 B 5.99
Mendeneesa 6 ceeme meopuu cmpoenus. amomda
Xumuueckas cea3v. 2,001 0,25 0,05 | 12,00 14,30
2 | Xumuueckasi TepMOJJMTHAMHKA ¥ KHHETHKA OIIK-1 - - - 15,00 - 15,00
Xumuveckasn Kunemuxa - - - 8,00 - 8,00
OHepeemuxa XUumMuieckux peakyui. — — — 7,00 — 7,00
3 | XMMHYECKHE CHCTEMBI OIIK-1 - | 7,00 0,40 | 42,00 - 49,40
Pacmeopul snexkmponumos. Booopoouwiil ~ 300 0.20 | 22.00 3 25.20
nokasameins
Onexmpoxumusi - | 2,00 0,10 | 12,00 - 14,10
Kopposua memannos - | 2,00 0,10 | 8,00 - 10,10
Kypcoast paboTa (IIpoexr) — — — — — — —
[Tpomexyrounas aTrectanus (9K3aMeH): OIIK-1 - - - - 5,70 9,00
HUTOI'O no gucuuniuHe: - 4,00 | 8,00 0,60 | 86,40 5,70 108

5.2 Pazgesbl AUCHUIVIMHBI MO BHAAM ayJAUTOPHOH (KOHTAKTHOI) padoThl U
(popmMBbI KOHTPOJISA

e e HanMenoBamme Buasi Uy‘leﬁHle ®opMBbI TEKYLIET0
u/n Kypea O —— 3aHATHI (B yacax) KOHTPOJISA )
JI JIP 113 YCIIeBaeMOCTH
1 1 PeakimonHast crmtocoOHOCTD BEIECTB 4 1 - PT
2 1 Xumudeckas TepMOJIMHAMUKA U KHHETHKA — — — PT
3 1 XUMHUECKHE CUCTEMBI - 7 - PT, 3JIP, UJ13
HUTOI'O: 4 8 - -

lPT—py66>1<1-loe tectupoBanue, 3JIP — 3ammra nabopatopusix pador, N3 — uHAMBHAYaIbHOE TOMAIITHEE 3a/IaHNE.
8




5.3 JlabopaTopHbIe padoThI

Ne Ne HaumenoBaHue Bcero
HaunmeHnoBaHue J1aG0opaTOPHBIX padoT

n/n Kypca pa3jesia TUCUHUIIMHBI 4acoB
1 1 PeakimonHast cmocoGHOCTh BemiecTB | CTpoeHne aroMa. XUMUYECKast CBA3b 1,0
2 1 XUMHUYECKUE CUCTEMBI IIpuroToBneHue pacTBopa 3alaHHOM KOHLEHTPALUN 2,0
3 1 Bonoponusiii nokazarens. ['maponus coneit 1,0
4 1 lanpBaHM4eckuii 3eMeHT. P HanpsbKeHU MeTauioB. 2,0

DIIEKTPOIIH3.

5 1 Koppo3uss MeTaiuios. 3amura METauIOB OT KOPPO3UU 2,0
HUTOroO:| 8,0

6 HEPE‘IEHB y‘-leﬁﬂo-METOIII/I‘-IECKOI‘O oOecrneueHus AJIs1 CAMOCTOSITEIbLHOM paﬁoTbI
oﬁyqamumxcs[ o IMCHMIIJINHE

6.1 Buabl camocrositesibHOM padoTsl o0yvarwimuxcs (CP)

N Ne kypca HaunmenoBanue pasgesia JUCHMILITAHbBI Buasr CP Beero
n/n B 4acoB
1 1 PeakirionHasi CHOCOOHOCTD BEILECTB KoHncnektuposanue MaTepuanos | 25,00

IToaroroBka K TECTUPOBAHUIO 4,40

2 1 Xumuueckasi TepMOAMHAMUKA U KUHETHKA KoncnextupoBanue MaTepuaioB 13,00
IToaroroBKa K TECTHPOBAHHIO 2,00

3 1 XUMHUYECKUE CUCTEMBI IloaroroBka k 3amuTe

nmabopaTopHBIX paboT 12,00

KoHcnekTupoBanue Marepraion 16,00

IToaroroBka K TeCTUPOBAHUIO 4,00
Brmonnenne HHJMBHIYabHBIX 10,00

JIOMAIIHUX 3aJaHni

CamocroaTenbHaA paboTa Npu NOArOTOBKE K 9K3aMeHy 5,7

HUTOI'O:| 92,10

6.2 MeToanueckne ykazanus (JJis1 CAMOCTOATEIbLHO padoThI)

I[J'IS[ CaMOCTOATCIIbHOIO  M3YUCHHUA  MATCpuaioB MO0  AWCHUIINIMHE «XUMHUS»
06yqa}01111/1e05[ MOT'YT BOCIIOJb30BaTbCA CICAYIOIIMMHU ABTOPCKUMHU MCTOAUYCCKUMU
YKa3aHHUAMMU:

XamuctoBa WM.JI., PykoBojacTtBo mo aucu. XuMus [DNEKTpOHHBIA pecypc]: mid
OakanaBpoB 1o Hanp. moAr. Arpourkerepus / M.JI. Xamucrosa, JI.A. banamosa, pocnasis,
®I'BOY BIIO ST'CXA, 2015, 154c¢ // Dnekrponnast oudiamoreka SAI'CXA.

9




7 ®OHI OLEHOYHBIX CpEacCTB 1Jisl IPOBEACHUS Telcymeﬁ H HpOMe)l(yTO‘{HOﬁ arrecranmmu
oﬁyqamumxcn o JTUCHUIIJINHE

@DOHJ| OLEHOYHBIX CPEJCTB MO AUCIHUILUIMHE «XUMHSD — KOMIUIEKT METOJUYECKUX U
KOHTPOJIBHO HW3MEPUTENIbHBIX MaTepHaliOB, TMpEeAHA3HAYCH JUIS OIICHUBAHUS YPOBHSI
chopmupoBanHocTu kommeTeHIuu OIIK-1 Ha pa3HBIX cTagusax o0ydeHHs] Ha COOTBETCTBUE
WHINKATOPaM JOCTHUKEHUS KOMIICTCHIIHA.

@®OHJT OIEHOYHBIX CPENCTB BKIIOYAET KOHTPOJIBHBIE MATE€pUANbl MJisi TPOBEICHUS
TEKYILIEr0 KOHTPOJIS yCIEBAEMOCTH U MPOMEXKYTOYHOM aTTECTALIMU MO 3aBEPIICHUIO Nepruoaa
00yueHusl.

Texymuii KOHTPOJIb YCIEBAEMOCTH OOECIEYMBAET OILICHUBAHHE XOJa OCBOEHUSA
JTUCITUTUIMHBI ¥ TIPOBOJIUTHCS B BUJIE KOMIIBIOTEPHOTO WIIH OJIAHOYHOTO TECTUPOBAHUS.

[IpoMexyTouyHast arrecTanusi HMMeEeT LEJIbl0 ONpEeAeNUTh CTeNeHb TOCTHXKEHUS
3aIJTAHUPOBAHHBIX PE3yJbTaTOB OOyUYEHUs MO JUCHUIUIMHE 3a ONpPEIEICHHBIA MepUo
obyuenus (1 xypc) u npoBoautcst B hopme sk3amena (1 kypc).

7.1 IlepeyeHb KOMIIETEHIHII ¢ YKa3aHUEM 3TanoB uX GOpMHPOBAHUSA B Mpolecce
ocsoenus OIIOII BO

Jtanbl (pOPMUPOBAHUS U MPOBEPKHU YPOBHS ¢hOPMUPOBAHHOCTH KOMIETEHIUA 10O
JMCUHUILJIMHAM, IPaKTHKaM B mpouecce ocsoeHuss OIIOIT BO

OIIK-1 —/lemoncmpupyem 3nHanue 0CHOBHBIX 3AKOHO8 MAMEMAMUYECKUX, eCECMEEHOHAYYHBIX U

o0bwenpogheccuonanbHvIX OUCHUUNIUH, HEOOXOOUMBIX 0J1A PeuleHUs MUNOBbIX 3a40ay 6 oonacmu

Ne kypca

aAzZpouHIIceHepuu
1,2 | Marematuka
1,2 | dusuka |
| 1 ‘XI/IMI/IH |
3 | Tunpasnuka |
| 4 | TernotexHuka |
1,2 | MatepuanoBe/ieHue i TEXHOIOIHsI KOHCTPYKIIHOHHBIX MATEPHAIOB |
| 3 | Metpornorus, cTaHIapTH3aLKs H CepTH(HUKALS |
2,3 ‘HH(bOpMaTI/IKa 1 1IU(POBBIE TEXHOJIOTUU |
3 Mexanuzanus TexHojgorudeckux npoieccos B AITK
2 DIEKTPOTEXHUUYECKHE MaTepUaIbl

O3HaKOMUTENbHAS PAKTHKA (B TOM YHUCIIE MTOJy4YeHHE TIEPBUYHBIX HABBIKOB HAYYHO-
MCCJIeIOBATEIHCKOM paboThI)

5 ‘BI:IHOJIHCHI/IC Y 3alIMTa BBIMTYCKHOW KBATM(DUKAITMOHHON pabOTHI
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7.2 Onucanue mnoka3zartejed u KPUTEPUECB OLCHUBAHUS KOMIIETEeHIIUH Ha PA3JIUYHBIX 3JTanax HX
(l)OpMHpOBaHl/Iﬁ, OIIMCAaHHE KA OLICHUBAHUA

CooTBercTBHE YPOBHEii 0CBOEHHSI KOMIETeHIHH IVIAHUPYeMbIM pe3yJIbTaTaM 00y4eHHsl U

KoMmnerennun
KPUTEPHUSM MX OLICHHBAHMSI
HMuaukaTop A0CTHIKEHUS Oo6pa3oBaTe/bHbIE HH3KMit
®opma . . HHIKe cpeJiHero o
KOMIeTeHIHH TEXHOJIOT U1 BBICOKHIA cpeaHuii o (MoporoBblii ypoBeHb He
OLIEHOYHOTO (TmoporoBbIii)
(TIaHupyeMble pe3ynbTaThl (opmupoBanus JIOCTHTHYT)
Kon Coaepxanue 6 cpeacTsa
00yueHus) KOMIeTeHIUH IIkanbl oeHNBAHUS
YAOBJIETBOPHTEJILHO / | HEYJI0BJIETBOPUTEIBHO /
OTJIMYHO / 324YTEHO XO0pOILO / 324TeHO
3a4YTCHO HE 3a4YTECHO
OIIK- | Criocoben pemarth OIIK-1.1/Jemoncmpupyem 3nanue Jlexums- TecroBbie
1 TUIIOBBIC 3aJa4n OCHOBHbIX 3AKOHOB BU3YyaJIA3alu, 3aJlaHus,
npodeccHoHaTbHOM | MamemMamuyeckus, IIpoGnemnuas OuieTs! Ha
ecmecmeeHOHAY4YHbIX U JICKIUA, OK3aMCH

JIeSITeNbHOCTH Ha
OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
©CTECTBEHHBIX HAYK
C IpIMEHEHHEM
MH(POPMAITMOHHO-
KOMMYHUKAIIHOHHBIX
TEXHOJIOT U

06wenpogheccuoHanbHbIxX
ouCyuniun, HeoOXOOUMbIX OISt
Ppeenusi munouix 3a0au 6
06aacmu a2pouHdICeHepul.

3HaeTr: OCHOBHBIE 3aKOHBI
xumun Y meet: I [pon3BoanuTh
BBIYHCIIEHHS C
HCTOJIE30BaHUEM
OCHOBHBIX HOHITHHA U
3aKOHOB XMMHUH.

Brnageer: CoBpemMeHHOI
TEPMUHOJIOTHEH B 00TIacTH
XUMHH

Jlexuus-auckyccus

: 3naer: OCHOBHEBIE
3aKOHBI XUMHH
VYmeer:.IlpousBoauts
BBIYHCIICHUSA C
HCIIONB30BAHUEM
OCHOBHBIX IMOHATHN K
3aKOHOB XMMHUH
Bnagneer:CoBpemeHHOM
TEPMHUHOJIOTHEH B
0071aCTH XNMHH.
Cnocoben:
[IpMEeHUTH OCHOBHBIC
3aKOHBI XUMHH IS
PEIIeHHS THITOBBIX
3a7ad4.

3Haert:
OCHOBHEIE
3aKOHBI XUMUU: .
Vmeer:
[IpousBonuTh
BBIYMCIICHUS JIJIST
TIPUTOTOBJICHUS
pactBopa
3aJaHHOM
KOHIICHTpAIHH.
Bnaneer:
CoBpeMeHHOH
TEpPMUHOJIOTHEN
B oOmacTH
XUMMH.
ITonnmaer:
3HaueHne
OCHOBHBIX
3aKOHOB XMMHUH
JUTSL PEeLIeHUS
THIIOBBIX 3aa4.

. 3HaeT:
OCHOBHEIE
3aKOHBI XUMHH:.
VYmMmeer:
IIpousBoauTs
BBIYHMCIICHUS
Pas3IMYHBIX
crocoboB
BBIPXKCHUS
KOHLICHTPAIIUH
PacTBOpPOB.
Bnaneer:
CoBpeMeHHOH
TEPMHUHOJIOTHEN
B o0J1acT
XHUMUH.

He 3naer:
OCHOBHEIE 3aKOHBI
XUMUH

He
ymeer:.IIponsBoauts
BBIYHMCIICHUS
Pas3IIMYHBIX CTIOCOO0B
BBIPKEHHUS
KOHIICHTPAIH
pacTBOpoB

He Bnageer:
CoBpeMeHHOH
TEPMHUHOJIOTHEH B
00J1aCTH XUMHH.




7.3 TunoBbie KOHTPOJIbHBIC 3aJaHUA WJIH HHBIC MAaTE€PHUAJbI, HCOﬁXOI[I/IMbIe AJISA

OLCHKN 3HAHUH, YMEHHI, HABBIKOB, XapaKTepU3yWIUMX IJTanbl (opMHUpPOBaAHMS
KOMIIETeHIIMI B Mpouecce 0CBOeHns 00pa3oBaTeIbHOI NMPOrpaMMbl

7.3.1 TumnoBble 3aJaHus IJsi NMPOBEAEHUS] TEKYIIEro KOHTPOJSI M PYOe:KHOro

TeCTHPOBAHMS
Ilpumeput 6onpocoes 014 3auiumot 1a60PAMOPHLIX padoom.:

I.  Yro Takoe pacTtBOpbI?

2. UYro Takoe pactBopuMocTh? Kakas cyiecTByeT 3aBUCHUMOCTb MEX]Yy H3MEHEHUEM
TEMIIEpaTypbl U PACTBOPUMOCTBIO TBEPABIX TEI?

3. Yro Takoe nepeHachlleHHbIe pacTBOpbI? Kak ux rotoBst?

4.  Yro Takoe kpuctamuzanusa’? E€ npakTuueckoe 3HaueHUe?

5. Kakasg 3aBUCHUMOCTb CYIIECTBYET MEXAY IUIOTHOCTBIO PacTBOpa M COJEpKAHUEM
MacCOBOM J0JIA PACTBOPEHHOTO BEIllECTBA?

6. B uéMm oTIMuMe KOHIIEHTPUPOBAHHBIX U Pa30aBICHHBIX PAaCTBOPOB?

7.  Kakue criocoObl BRIpaKEHUST KOHIIEHTPALIUK BbI 3HaeTE?

8. Kakas cBsI3b MEXIy MOJIIPHOCTBIO U COJEPNKAHUEM MACCOBOM JOIM PaCTBOPEHHOTO
BelecTna?

9. Urto Ha3bIBaeTCsI HIOHHBIM MPOU3BEICHUEM BOIbI? UeMy paBHO ero 3HaueHue npu 22°C?

10. C nomo1Ipio KakuX Mnokazarejaeii MOKHO 0XapaKTEepU30BaTh KUCIOTHOCTD (IIENOYHOCTD)
pactBopa?

11. Kakue BemiecTBa Ha3pIBalOTCA UHAMKAaTOpaMu? UTO Ha3bIBA€TCA MHTEPBAJIOM MEPEX0aa
WHJIUKaTopa?

12. Onpenenuth KOHIIEHTPALIMIO HMOHOB BOAOpPOJA W THUIpOKCUiIa B pacTBope: a) pH
KoTOporo paseH 6,2; 6) pOH kotoporo paBeH 5. YKaXuTe cpely pacTBopa.

13. BbluuciauTh KOHUEHTpauuio HOHOB Bojopoaa u pH mmsa 0,5 monspHOoro pactBopa
COJISITHOM KUCIIOTBI, €CIIM KaXyIasicsl CTENEHb NMCCOLMALIMU COJISTHOW KUCIOTBI B 3TOM
pactBope 85%. Otsert: 0,425 monb/i; 0,37.

14. Yto Ha3pIBaeTCA THAPOJIU30M coyieii? B kakux ciydasx mpu ruapoiuse oOpasyroTcs: a)
KHCIIble coin; 0) ocHOBHbIE conu? TlosicHuTe Ha mpUMepax.

15. Hamwucatb MOJEKyIsIpHbIE W MOJIEKYJISIPHO-MOHHBIE YpPAaBHEHUS PEAKLUMi TUAPOIU3a
cineayromux coneit: Na,SO4; NaCN; KCl; NHyNOs; Fey(SO,)s; KsPO,; CH3;COONa.
KaxkoBa peakiusi cpeqibl pacTBopa B KaXJ10M cirydae?

16. Uro HazwpiBaeTcs OydepHbiM pactBopom? TloscHuTe MexaHu3M OydepHOro aeicTBHS Ha
nmpuMepax aMMHAYHOTO M alleTaTHOTo Oy(hepoB.

17. TloHATHS CTETICHW OKHCJICHHS M BaJCHTHOCTH JIEMEHTA.

18. Kakme peakuuu Ha3bIBAIOTCS OKHUCIUTEIIbHO-BOCCTAHOBHUTENbHBIMU? WX  BUIBL

[IpuBecTu npumepsl.
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19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.

Baxneilimue BemecTBa OKHUCIMTEIW M BOCCTAaHOBHUTEIU. BelmecTBa ¢ OKUCIUTEIBHO-
BOCCTAaHOBUTEJIHLHOMN IBONCTBEHHOCTHIO.

[Ipouecchl OKHUCIEHUS W BOCCTAHOBJIEHHUS. OJEKTPOHHBIE M AJIEKTPOHHO-MOHHBIE
YPaBHEHHUSI MPOLIECCOB OKUCIICHUS U BOCCTAHOBJICHUSL.

[TocnenoBaTenbHOCTh COCTABICHUS YPABHEHUW OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKuui.

[ToHsSITHE ANEKTPOTHOTO U OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO MOTEHIIMAJIA BEIIECTB.
OJ1C peakiuu. HanpaBieHrne OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM PEAKIIUH.

Kak U3MEHSI0TCS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 3JIEMEHTOB B Mpeeiax
nepuoja, rpymsl nepuoauyeckoit cucremst [I.1. Menneneera?

Kak onpenenuts MOJISIpHBIE MAaCChl SKBUBAJICHTOB OKUCIIUTEISI 1 BOCCTAHOBUTES?

Uto Ha3bIBaETCA JIEKTPOHBIM MOTCHITMAIOM MeTaiia?

Kakwue anexTpoaHbie NOTEHIIUAIBI Ha3bIBAIOTCS CTaHAApTHRIMU? Kak ux onpeaensitor?
Ypasuenue HepHcra.

Kakue ycTpoiicTBa Ha3bIBAIOTCS TajbBaHUYECKUMU 3jieMeHTamu? Kakoil siaekTpon B
TaIbBAHUYECKOM DJIEMEHTE SIBIISICTCS KaTOA0M, aHOAOM?

Kak cocTaBUTh CXxe€My rajJbBaHUYECKOTO 3JeMEeHTa U BRIYUCIUTh DJIC raibBaHMYECKOTO
sjemMeHTa’?

Uto HaszbiBaeTCsi Koppo3uend MetanoB? Buasl koppo3un. K kKakuM U3 HUX OTHOCUTCS
razoBasi KOppo3usi?

K xakomy BUIy KOpPpO3UH OTHOCUTCSA OOpa30BaHHE HA MOBEPXHOCTH MU €€ OKCHaa
[IPY HarpeBaHUU U prkaBUMHA Ha BO3Iyxe?

Kakue meTaniasl B MUKpOTAThBAHUUYECKUX 3JIEMEHTAaX (Tapax) Ha3bIBAIOTCS aHOAHBIMU U
KaTOIHBIMH ?

Kakoe xene30 koppo3upyeT ObICTpee — Haxos1eecs: B KOHTaKTe ¢ 0JI0BOM WU MEJIbi0?
OtBeT 000CHYMTE.

Kak mporekaer koppo3usi B cllydyae TMOBPEXKJCHUS IMOBEPXHOCTHOTO  CIIOA
OIIMHKOBAHHOTO ¥ HUKEJIUPOBAHHOIO JKeJie3a MPU UX KOHTAKTE C BOJOM?

CnocoOblI 3alMThl METAJUIOB OT KOPPO3UH, UX CYIIHOCTD.

[IpoTeKkTOpHAs M KaTOIHAS 3alIUTa METAJUIOB OT KOPPO3UH, MOSICHUTh HA TPUMEPAX.

Ilpumepovr mecmoguvix 3a0anuii 0131 nPoOBeOeHUA MEKYULe20 KOHMPOJIA U PYDeIHCHO20
mecmuposanus:

3aganne 1  CkoJIbKO rpaMMOB HUTpaTa Kajus HY>XHO JJ1s1 ipurotoBieHus 250 r 6%-noro

pactBopa?
a)20r;6) 151;B) 25T

3ananme 2 Maccoas noins (%) cynbgara Kaiaus B pacTBOpE, MOTy4eHHOM 13 220 MIT BOJBI

u 30 rK,SO,, paBHa:
a) 12 %; 6) 14 %; B) 18 %.
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3ananue 3 [Ipu 0Opa3oBaHMU TraJIbBAHUYECKOTO AJIEMEHTA C UCIIOIb30BAHUEM HUKEIEBOTO
AIIEKTPO/Ia B KaUe€CTBE aHO/1a, KATOJ0M MOKET ObITb. . .
a) Cu; 0) Fe; B) Zn.
3ananue 4 [Ipu 0Opa3oBaHUM TrAIbBAHMYECKOTO JIIEMEHTA C UCTIOJIB30BaHUEM ITUHKOBOTO
AJIEKTPO/Ia B KQUe€CTBE aHO/1a, KATOJ0M MOXKET OBITb. ..
a) Al; 6) Cu; B) Ca.
3aganue S [Ipu 0Opa3oBaHUU ralIbBAHUYECKOTO AJIEMEHTA C UCTIOJIb30BaHUEM JKEJIE3HOTO
AJIEKTPO/Ia B KQUeCTBE aHO/a, KATOJ0M MOXET ObITh... a) Zn; 6) Ni; B) Al
3aganne 6 Yro oOpasyeTcs Ha KaToJe U aHOJIE MPH AIEKTpou3e pactBopa KBr?
a) K, H,, Br,; 6) H,, KOH, Br,; B) K, H,KOH,, HBr.

Ilpumepvl munogvix uHOUGUOYATLHBIX OOMAUIHUX 3A0AHUTL

Ilpumepl. Berauciautb MOJSIPHOCTh, HOPMAJIbHOCTh, MOJISUTBHOCTE U TUTP 20%-T0 pacTBOpa
cynbdara sxernesa (II), mwioTHOCTH KOTOpOro p = 1,21 T/em’.

Ilpumep?. ]1o xakoro o0b&ma HyHO pa30aBuTh 15 cM’ 14%-Horo pacTBOpa HUTpATA KaJIUs
mnoTHocTHI0 1,09 r/em’, uT06b! momy4uts 0,5 H. pacTBOpa?

Ilpumep 3. CocTaBUTh ypaBHEHHUSI IPOLIECCOB, MPOTEKAIOIINX MPU AJIEKTPOJIN3E BOJHOTO
pacTBOpa XJIOpUJa MEIU C MHEPTHBIMH 3JIEKTPOIaMHU.

Ilpumep 4. CoctaBUTh ypaBHEHHSI MPOIIECCOB, MPOTEKAIOIINX MPH AIIEKTPOJIU3E BOHOTO
pacTBOpa XJIOpUIa MEIU C MEIHBIM aHOJIOM.

Ilpumep 5. CoctaBUTh ypaBHEHHSI IPOLIECCOB, MPOTEKAIOIINX MPHU AIIEKTPOJIN3E BOJHOTO
pacTBopa cyib(dara Kajaus C MHEPTHBIMHU 3J1EKTpoAamMu. BeIYUCINTD Maccy pasinoKuBLIEHCS
BOJIbl U 00BEM BBIJIEIMBIIUXCS KUCIOPOIa U BOOpoa (YCIOBUS HOPMAaJIbHBIE) IPU
MPONTyCKaHUU TOKA cHiioi 8A B TeueHue 1,5 Jyacos.

Ilpumep 6. CoctaBUTh ypaBHEHHSI IPOLIECCOB, MPOTEKAIOIINX MPU AJIEKTPOJIN3E BOJHOTO
pacTBopa HUTparta cepedpa ¢ UHEPTHBIMU AIeKTpoaamu. Kakoil cuibl TOK T0KEH OBITh
MCIIOJIb30BaH JIJIsl TOTO, YTOOBI BRIICIUTH U3 pacTBOpPa cojin cepedbpo Maccoit 10,8 r3a 6
MUHYT?

Ilpumep 7. Kenezo HaxoauTcs B KOHTaKTe ¢ MeAbto. Kakoi u3 MeTannoB OyJeT OKUCISATHCS
TIPH KOPPO3HH, €CITH 3Ta Mapa MEeTaJlIoB nomaaet B kuciyro cpexy (HCI)? daiite cxemy
00pa3yIouierocs Npyu TOM raJibBAHHUECKOI0 eMeHTa, paccuutaiite 9J[C, HanumuTe
YpaBHEHMSI 3JIEKTPOIHBIX MPOLECCOB B MOHHOM BHJIE€, COCTaBbTE HOHHOE U MOJIEKYJISIPHOE
YpaBHEHHS OKUCITUTEIILHO-BOCCTAHOBUTEIPHON PEAKITUU MPU pabOTe TaHHOTO
KOPPO3UOHHOTO TraJIbBAHMYECKOTO AJIEMEHTA.

Ilpumep 8. AmoMUHNY HAXOIUTCS B KOHTAKTE C KEJIE30M B CPE/Ie HEUTPATILHOTO
anekTposuta (NaCl). CoctaBbTe cxeMy rajbBaHMUECKOTO AJIEMEHTA, 00pa3yIoIerocs npu
stoM. PaccuuTaitte 31C u usmenenue ceoboaHoi sHeprun ['mb6ca B cTaHAapTHHIX
yenoBusix (AG°298) nis storo anemenTa. CKOJIbKO TPaMMOB METaJljla OKUCTUTCS 3a 55 ¢
pabOTHI ATOTO JIEMEHTA, JAIOIIEr0 TOK CUJIoiN 6 A.
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7.3.2 TunoBble 3aJaHuUfl I TNPOBEJEHUS] TNPOMEKYTOYHON ATTeCTANNH

(3x3ameHa)

Komnemenyuu:
OIIK-1 — CrocoGeH pemiath TUMOBBIC 33a4dl MPO(EeCcCHOHATBHON JESITENTbHOCTH Ha

OCHOBE 3HAHMI OCHOBHBIX 3aKOHOB MaTE€MAaTHYECKUX U €CTCCTBEHHBIX HayK C IIPUMCHCHUCM
I/IH(I)OpMaI_[I/IOHHO-KOMMYHI/IKaI_[I/IOHHBIX TEXHOJIOTHH.

10.
1.

12.

BOI’lpOCbl K 3K3ameny:

OCHOBHBIE TIOHATUS W 3aKOHbl XWUMHH. Moiab, MOJSpHas Macca, XUMUYECKHU
SKBUBAJIEHT, MOJIIpHAs Macca SKBUBAJIECHTA. 3aKOHbl XHWMHUU: COXPAHEHUS MAacChl,
MOCTOSIHCTBA COCTaBa, YKBUBAJIEHTOB, 3aKOH ABOTaJIpo.

CoBpeMeHHast Teopusi CTpoeHus aroma. KBaHToBble uymcia. DU3NUECKUH CMBICI
KBaHTOBBIX YUCEN C TOYKU 3PEHUSI CTPOEHUS aTOMa, UX B3aUMOCBSI3b.

[IpyHUMNBI 3aMOJIHEHHUSI ATOMHBIX OpOWUTANIEd SJIEKTPOHAMHU: MPHUHIIMI HAWMEHbIIEH
sHeprun, npaBuwio KiteukoBckoro, npuHmmn Ilaynu, npaBwio XyHna, «IIpoBai»
AJIEKTPOHOB.

[Tepuonnueckuii 3akoH J[.M1. MenneneeBa — OCHOBHOM 3aKOH XUMHH, CBSI3b €r0 CO
CTPOCHHEM aTOMOB. XapaKTep U NPUUMHA U3MEHEHHUS CBOMCTB 3JIEMEHTOB B MEpUOAaxX U
[JIaBHBIX MOATPYNINAaX B NEPUOJUYECKON CUCTEME FIIEMEHTOB.

S-, p-, d-, f-cemeiicTBa XUMHUYECKUX IJIEMEHTOB U MX PACIOJIOKEHUE B MEPUOTUIECKOM
cucreme /.M. MenneneeBa. Pa3o0parh Ha mpumepax CTPOEHUE UX BaJEHTHBIX YPOBHEU
AJIEKTPOHHBIX 000JIOYEK.

[lonsiTue 00  SHeprUM  HMOHU3ALMM, DHEPrUUM  CPOACTBA K  DIEKTPOHY,
ANEKTpoOoTpULaTENbHOCTH. Kakue cBoliCcTBa aTOMOB OHU XapaKTEPHU3YIOT.

KoBanentnasi, noHHas, BOJIOPOJHAsL, METAUINYECKAs] XUMUYECKHE CBsI3U (pa3o0paTh Ha
npuMepax).

CBoiicTBa KOBaJ€HTHON  CBSI3M: DSHEPrus, [UIMHA, KPaTHOCTb, MOJSPHOCTD,
HaIPaBJIE€HHOCTh, HACKIILIAEMOCTb.

KoBaneHnTHass xumuueckas CBfA3b, YCIOBUS €€ OOpa3oBaHHUsS MO METOJY BaJIEHTHBIX
cBs3eil. MexaHu3Mbl 00pa30BaHUs KOBAJCHTHBIX CBsI3€H: OOMEHHBINM, JOHOPHO-
aKkuenTopHeli. Curma - v Iy - CBA3M, NOSICHUTH HA IPUMEpaXx.

Tunel MEXMOJIEKYJIIPHOTO B3aUMO/ICHCTBUAL.

Xumnueckass KuHETHKA. CKOpPOCTh XMMHYECKOM pPEakUMH, €AUHULbBI W3MEpPEHUS,
®akTophl, BAUSIONINE HA CKOPOCTh XUMUYECKON pEeaKUU. 3aKOH JEHCTBYIOIIMX Macce -
OCHOBHOM 3aKOH XMMHUYECKON KMHETUKU. KOHCTaHTa CKOPOCTH pEeaKIUu.

Bnusaue TemmepaTypbl Ha CKOpPOCTh XUMHMUeckux peakiuii. [IpaBuno Baut-I'odda,
TeMIeparypHblii KO3(Q(PUIMEHT peakuuu. DHEpPrusi akTUBALUU XUMHUYECKUX pPEaKIIUi.
VYpaBHeHnue Appenuyca.
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13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.
26.

217.

28.
29.

Xumunueckoe paBHoBecue. IlpmsHakm  xumuuyeckoro paHoBecus. KoHcranTa
paBHOBecHs. CMeEIIEHUE PAaBHOBECHs IMPU WU3MEHEHUM KOHLEHTpALWU, TEMIIEpaTyphl,
nasnenusd. [Ipunnun Jle-lllatense, pa3odpatk Ha IpuMepax.
Tepmonunamuueckas  cucrema. (OCHOBHBIE  TEPMOJMHAMHYECKHE  IapaMeTphl:
BHYTPEHHSIS1 SHEPT U, SHTAIIBIINS, SHTponus, 3Heprusa [ mdb0ca, sneprus I enpMmronbua.
[lepBbIii 3akOH TepMOAWHAMHKHU. llpuimokeHue 5TOro 3akoHa K H300apHBIM U
M30XOPHBIM IIPOLIECCaM.
Tepmoxumus. Temnossle 3ddexTst peakiuil. 3akoH [ecca u ero crneacTBus.
Tepmoxumudeckue ypasHenus. Pacuer AH 006p., AS .006p,, AG 006p...
Krnaccudukarnus nucrnepcHbIX CHCTEM IO CTETIEHU JUCTIEPCHOCTH.
Hctunnbie pacTBOphl. TepMoauHaMuKa mpoieccoB pacTBopeHus. CriocoObl BEIPAKEHUS
KOHLIEHTPALlUH! PaCTBOPOB.
PactBopel 3nekTposnToB. Teopus 3NEKTPOJUTHYECKOM aucconmanuu. ['maparamus
nOHOB. CUJIbHBIE U CJTa0bI€ 3JIEKTPOIUTHI.
PactBops! cialbix 3nektponutoB. Crynenuyaras aucconuanusa. CTeneHb 1 KOHCTaHTa
JUCCOLMAIMN  CIA0BIX ANEKTpoNUTOB. OT Kakux (PakTOpoB OHHM 3aBHUCIT? 3aKOH
pazoasnenus OcTBaybaa.
DIEeKTpoIUTHYECKas quccoluanus BoJsl. NoHHOE npousBeaeHue BoAbl. BoaopoaHsiii
U TUApOKCcUIbHBIN TTokazatenb pH u pOH. bydephbie pacTBopsl.
['maponus coneit. Tumbl ruaponusa. KoHcTaHTa, cTeneHb TUAPOJIA3a, B3aUMOCBS3b
Mexay HUMH. CTyneH4YaTblid THAPOIIH3.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakinu. [IoHsATHE CTEeNeHU OKHUCIIEHHSI aToMa B
Monekyie. IIporeccel okucnenus u BoccraHoBieHusd. [IpuBeaure npumepsl BEIIECTB
OKHCIIUTENEN U BOCCTAHOBUTEJIEH.
MexaHu3M BO3HUKHOBEHHS JJIEKTPOJHOTO TIOTEHIMAala Ha TpaHUIE paslena:
MOBEPXHOCTh METAJIJIa- pacTBOP AIEKTpoauTa. Y paBHeHue HepHcera.
CranaapTHBIN BOAOPOIHBIN ANEKTPOA. Pl HanpspKeHU METaJlIoB.
lanbBannueckuit snement. DJIC ranbpBaHmveckoro snemeHTa. KoHILEeHTpalMOHHBIN
rajJbBaHUYECKUH JIEMEHT.
DIEKTPOIN3 pacTBOPOB U paciiaBoB. IIpoliecchl, MpoTekarone Ha KaTole U aHOJeE.
[Tpumepsl. 3akoubl apajes.
Buael koppo3un MeTaJuIoB.
OIEKTPOXUMHUYECKAsT  KOPpPO3Wsl. YpaBHEHUS  pEaklMil, NPOTEKAIUX MpH
raJibBaHOKOppo3uu. Pa3zoOpathk Ha npumMepax.

30. CnocoObl 3aIUTHI METAJUIOB OT KOPPO3HH.

Ilpakmuueckue 3a0anus 0,11 NPOBEOEeHUA IKZAMEHA:

Ilpumep 1. B 600 mn pactBopa comepxutcsa 30 r cynbdara amromunus. OnpenenuTsb

MOJISIPHOCTb, HOPMAJIBHOCTh U TUTP PACTBOPA.
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Ilpumep 2. Xpom HaxoAuTCs B KOHTakTe ¢ cepebpom. Kakoil n3 mertamioB Oyner
OKUCTIAThCS TIpu Koppos3uu B kucion cperne (HC1)? Hamumure ypaBHEHHS IJIEKTPOIHBIX
mporeccoB (B MOHHOM BHJI€) U COCTaBbTE CXEeMy OOpa3yroIIerocs KOPPO3HMOHHOTO
rajabBaHUYECKOTO 3JIEMEHTA.

Ilpumep 3. Cuctema 2CO + O, 2CO; + Q HaxoguTCs B COCTOSHUM paBHOBecHs. Bo
CKOJIBKO pa3 HM3MEHHUTCS CKOPOCTh pEaKUWMu MpH YBEJIUYEHHHM KOHIIEHTpPAIMH OKCHIa
yriepona(Il) B 4 paza?

Ilpumep 4.Kak HY)KHO U3MCHUTH JTABJICHHUE, TEMIICPATYpPy, KOHIICHTPAIIMIO UCXOTHBIX
BEIIIECTB, YTOOBI CMECTHUTh XMMHUYECKOE PaBHOBECHE B CTOPOHY OOpa30BaHHUS YTIIECKHCIIOTO
raza: 2CO + O, « 2C0O, + Q?

Ilpumep 5. Hanmcate ypaBHEHHE NPOLIECCOB 3JIEKTPOJIM3a BOJHBIX PACTBOPOB COJIEH:
xnopuna meau (II), cynedhara anroMuHNS C yTOJIBHBIMU JIEKTPOIAMH.

Ilpumep 6. TanbBaHMUYECKUH DIIEMEHT COCTOMT U3 CEPeOpPSHOTO AJIEKTPOa,
norpykénHoro B 1 M pactBop HuTpaTta cepeOpa M CTaHIapTHOIO BOJOPOJHOIO 3JIEKTPOAA.
Beruucnute DJIC sneMeHTa, Hanucath ypaBHEHHUS 3JIEKTPOAHBIX MPOLECCOB U CyMMapHOM
peaKIuu, IPOUCXOAsIlen Mpu padboTe AIeMeHTa.

Ilpumep 7. CocTaBbTe ypaBHEHHE THAPOJH3a M PaCCUMTANTE KOHCTAHTY THUAPOIU3A
(Kr) BogHoro pacteopa xsnopuaa ammonus. Ky(NH,OH) = 2* 10°.

Ilpumep 8. Bo CKOJIBKO pa3 yBEIUYHTCS CKOPOCTh XHMHUYECKOM PEaKIUH, €CIIH
MOBBICUTH TEMIIEPATYpy peakMoHHOW cMecH Ha 30°? TemmepaTypHbiii KO3hOUIIMEHT paBeH
3.

Ilpumep 9. Beraucnure pH pacTtBopa, KOHIIEHTpAIMs KATHOHOB BOJIOPOJIa B KOTOPOM
coctasiser 5,2%10° mons/1.

Ipumep 10. BerauciuTe KOHIICHTPAITUIO KATHOHOB BOJIOPOA U THAPOKCUI-aHUOHOB B
pactBope, eciiu ero pH = 8,3.

Ipumep 11. Berancimte pH pacTBopa rHAPOKCH A Kalus KOHIEHTparmei 2,4%10°
MOJIB/I.

Ilpumep 12. Berauciure pH 0,1 M pacTtBopa yKCyCHOM KHUCIIOTHI.
Ilpumep 13. Hanuimre XuMUYECKYI0 (POPMYITy TOM M3 Ha3BaHHBIX COJICH, B BOJHOM

pacTBope KoTopoit peHondTanenH 6eciBeTeH: Cyab(UT HATPUS, XJIOPU] aMMOHUS, KapOOHAT
KJINsL, THAHWU]T KaJIHsL.
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Ilpumep 14. BBIMUCIUTH 3JIEKTPOAHBIN MOTEHIHAI 3JIEKTPOIA U3 METATUTUYECKOTO
HUHKA, orpykeHHoro B 0,03 M pacTBop HUTpaTa IIMHKA.

IIpumep 15.1lpu 3nexkTponn3e paciuiaBa XJIOpuaa HaTpHsl B TEUEHUE 5 4acOB Ha KaToJIe
BbAeNMIOCh 3,6 r© Mmetama. OnpenenuTh CUIy TOKa M O00bEM XJiopa MpH HOPMAaJbHbBIX
YCIIOBHSIX.

Ilpumep 16. 1luHk HAXOaUTCA B KOHTakTe ¢ HHKeieM. Kakoit u3 snemeHTOB Oyner
OKUCTAThCS Tipu Kopposun B kuciou cpeae (HCI)? Hamummre ypaBHEHHE 3JIEKTPOIHBIX
npoueccoB (B MOHHOM BHJI€) M COCTAaBbTE CXEMY OOpa3yOIIErocss KOPPO3UOHHOIO
raJIbBAHMYECKOTO JIEMEHTA.

IIpumep 17. CTEHKH CTAIBHOTO KOTJIA 3AIIMILEHBI OT KOPPO3UHU 110 METOY
npoTekTopa. B kauecTBe MaTtepuana nNpoTeKTOpa UCIOJIb30BAIM IIATUHY, MarHui, BUCMYT,
0JI0BO. B KakoM ciydae 3amura npou3BeieHa NpaBUIbHO?

7.4 Mertoauueckue MaTepHaJibl, ONpelesONMe MNPoIeIyPbl OIeHUBAHUSA
3HAHHUH, YMeHUIi, HABBIKOB, XapaKTePU3YIOUIUX ITANbI (JOPMUPOBAHUS KOMIIETEHIH A

KoHTponib OCBOEHUS AMCIMIUIMHBI U OILIGHKA 3HAHUN OOydYaroluxcsi Ha SK3aMEHE
MPOU3BOJAUTCA B COOTBETCTBMU C llonokeHMEM O TMPOBEACHUM TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH W MPOMEXKYTOYHOM aTTeCTallMM OOYydYaroluxcs M0 00pa30oBaTelIbHBIM
MporpaMMaM BBICIIETO 00pa30BaHUSI.

TecToBbIE 3a1aHMS
Kpumepuu oyenku 3Hanuii 00yuarouuxca npu npoeeoeHuu mecmuposanus:

Ol11eHKa «OmMAIUYHO» BBICTABIISACTCS MPH YCIOBUHU MPABUIIBHOTO OTBETa 00YJAIOMIETOCS
He MeHee 4eM 85 % TeCTOBBIX 3aJaHUM.

O11eHKa «X0pouto» BBICTABIISIETCS TIPH YCIOBUH MPABWIIBHOTO OTBETa 00YyYaromerocs
He MeHee yeM 70 % TeCTOBBIX 3aaHuM.

OrneHKa «y0o6enemeopumebHo» BBICTABIACTCS TPH YCIOBUU TMPABWIBHOTO OTBETA
oOyuaromierocst He MeHee 51 % TecTOBBIX 3a/JaHUM.

O1ieHKa «Hey0061emeopumenbHo) BHICTABISETCS MPU YCIOBUHU MPABHIBHOTO OTBETA
obOyuarorierocst MeHee yem Ha 50 % TeCTOBBIX 3aaHUM.
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IK3aMeH
Kpumepuu oyenusanusa sxzamena:

OHCHKa «OMJIU4HO» BbBICTABIISICTCA 06yqa}0meMyc;1, IMOKa3aBIIECMY BCCCTOPOHHHUC,
CUCTCMATU3HUPOBAHHBIC, FJIY6OKI/IC 3HaHHUA BOIIPOCOB 3K3aMCHAILIMOHHOI'O oujera u YMCHHUC
YBCPCHHO IIPHUMCHATL HMX HaA IIPAKTHKC IIPH PCINCHHM KOHKPCTHBIX 3aj1a4, CBO6OIIHOC )51
IIPpaBHUJIbHOC 000CHOBaHHE IMPUHATBIX pemeHHﬁ.

OI_ICHKa «xopouto» BbLICTABJISICTCA 06yqa10meMy051, CCJIM OH TBCPAO 3HACT MaTCpHaAJ,
I'paMOTHO MW 11O CYHICCTBY H3JIaract €ro, ymMcCeT IPHUMCHATH IIOJYUYCHHBIC 3HAHUSA Ha
IMPAaKTHUKE, HO JOITYCKACT B OTBCTC HWJINM B PCIICHHUHA 3ada49 HCKOTOPBIC HCTOYHOCTH, KOTOPBIC
MOJKCT YCTPAHUTH C ITIOMOIIBIO JOITOJIHHUTCIIBHBIX BOIIPOCOB ITPCIIOAABATCIIA.

OneHka «yooenemeopumensbHo) BBHICTaBIAETCS O0OydaroleMycs, MOKa3aBLIEMY
dbparMeHTapHbI, Pa3pO3HEHHBIH  XapakTep 3HAHWK, HEIOCTATOYHO  MpaBUIbHBIC
dbopMymMpOBKH 0a30BBIX TMOHSATUH, HAPYIICHUS JOTUYECKOM TOCIEI0BAaTEIbHOCTH B
U3JI0KEHUH TPOTPAMMHOT0 MaTepualia, HO MPU 3TOM OH BIIAJC€T OCHOBHBIMH TIOHSATHSIMHU
BBIHOCHMBIX Ha 9K3aMEH, HEOOXOJUMBIMU JUTS TaTbHEUIET0 OOYIEeHUS U MOXKET IPUMEHSTh
MOJTyYE€HHBIE 3HAHUS TI0 00pa3ily B CTAaHIaPTHON CUTYaIIUH.

Ouenka «HeyodoenemeopumenbHoy BbICTABISAETCS 00yUYarOUIEMYCsl, KOTOPBIA HE 3HAET
OonbpLIE YacTH OCHOBHOTO COJAEpKaHHUS BBIHOCUMBIX Ha SK3aMEH BOIIPOCOB TEM
JTUCITUIUIMHEI, TOMyCKaeT rpyOble OmMOKY B (POPMYITMPOBKAX OCHOBHBIX MOHSTUH U HE YMEET
UCIIOJIb30BATh MOJIYYSHHbIE 3HAHUS TPU PEIICHUH TUIIOBBIX MPAKTHUYECKHUX 33/1a4.
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8 IlepeyeHb OCHOBHOI U JONOJHUTEIbHON YUeOHOM JIUTEPATYPHI, HEOOXOAUMOMH 1JIA

OCBOEHMS M CIHHIIJIMHBI
8.1 OcHoBHas yyeOHasi JuTEparypa

HaunmeHnoBanue

Hcnonb3yercs
IpU  U3Y4ECHUH
pa3znenoB

Kypc

Kon-Bo
9K3EMILISIPOB
oubnnoreke

B

['muaka H.JL., O6mas xumust [Tekcer]: yueOHUK
mis By3oB / H.JL TI'mumeka; Ilog pem. B.A.
[MomkoBa, A.B. Bbabkosa, M., IOpaiit, 2013,
900c ,

Bce paznenst

40

Bopszosa JI.JI., OcHoBbl o6mieit xumuu (ObC
N3parenscTBO Jlanb )  [DHEeKTpOHHBIH
pecypce]: yaebnoe mocobme / JI.JI. Bop3osa,
H.IO. Yepnukoa, B.B. fkymes. — CIIO.:
Jlanb, 2022. — 480 c. — Pexum poctyma:
https://e.lanbook.com/book/211691.

Bce paznensi

DNEKTPOHHBIN
pecypc

Xamucroa W.J[., PykoBomcTtBo 1o juc.
Xumust [Teker]: st GakaiaBpoB 1O Harp.
[oar. Arpoumkenepus / N.JI. Xanucrosa, JL.A.
Bbanamosa, fpocnasns, ®I'BOY BIIO AT'CXA,
2015, 154c

Bce paznenst

43

XamucroBa MW.J[., PykoBoACcTBO 1O JHCII.
Xumus [OnexTponHbll  pecypc]:  mus
6akanaBpoB mo Hanp. lloar. ArponmxeHepus /
N.J. XamucroBa, JI.A. banamosa, fpocnasib,
®I'bOY BIIO AT'CXA, 2015, 154¢

Bce paznensi

DNEKTPOHHBIN
pecype

XUMHS: IPAKTHKYM JUIS CTYJICHTOB
nHxeHepHbIx Hanpasienuii (3bC Jlanp)
[DnexTpoHHEIH pecype] : yaeb. [Tocobue / T.H.
Bbokosa, 1.B. Bacunenosa, H.A. Kycakuna. —
Hosocubupck : HT'AY, 2011. — 106 c. — Pexxum
nocryna: https://e.lanbook.com/book/4554,

Bce paznensi

DNEKTPOHHBIN
pecype

8.2 lonosinnTeibHAs yueOHasi JIuTEepaTypa

HaumenoBanue

Hcnonszyercs
IpU U3YYCHHUHU
paszuenos

Kypc¢

Kon-Bo
9K3EMIUISPOB
oubmorexe

I'munka H.JIL, 3amaun u ynpaxsHeHus MO
obmeit xumuu [TekcT]: yueOHoe mocodue /
H.JI. T'nunka, JI., Xumus, 1984, 264c¢

Bce pasnenst

1

40

AxmeroB A.C., OO6mias u HeopraHudeckas
xumus [Tekcr]: yaeonmk mist By3os / H.C.
Axmeros, M., Beicin.ik., 2001, 743c¢

Bce paznensr

93

Pomanmea JIL.M., COopHuk 3amad o
ynpakHeHHH 1o oOme#d xumum [Texcr]:
yuebHoe mocobue / JL.M. Pomanmera, M.,
Bricorimk., 1991, 288c

Bce pasnenst

20
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Hoctyn oOywarommxcs K 3J€KTpoHHBIM pecypcam (OP) oubmoreku ®I'BOY BO Spocnasckas
I'CXA ocymecTBisieTcs: MOCPEICTBOM 3JIEKTPOHHOM MH(POPMAITMOHHONW 00pa30BaTEIbHON Cpejibl aKaJIeMUH
U caiita o joruHy u napodto (https://biblio-yaragrovuz.jimdo.com/3,1€eKTpOHHBIN-KATAJIOT).

9 Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAMOHHOM ceT UHTEepHeT

9.1 IlepeyeHb JIeKTPOHHO-0MOJIHOTEYHBIX CHCTEM

Ne

u/n HaumenoBanue TemaTuka Pesxkum nocryna

1. IIEKTPOHHO-OubMOTE HAs CHCTeMa YHuBepcanbHas https://e.lanbook.com/
W3/1aTeNbCTBa «JIaHby
DNEeKTPOHHO-OMOINOTEeUHasl CUCTEMA .

2. | PICKIPOMHO-DUBIHOTCHMHAR CHCTEM YHuBepcaabHas http://ibooks.ru/
«iBooks.ru»

3. QHGK.TP.O HHO-OnbmoTeHas CHCTeMa Crienmanu3upoBaHHas http://ebs.rgazu.ru/
«AgriLiby
Hayunas snextponHas Oubimorexa .

4, YHuBepcaabHa http://elibrary.ru/
eLIBRARY.RU HuBepeabHat 2 Y

9.2 IlepeyeHb peKOMeHAyeMbIX HHTEPHET-CANTOB MO IMCHUIJIMHE
1. MunucrtepcTBo 00pa3oBanus u Hayku Poccutickoit denepanun [InMeKTPOHHBIN pecypc]. —
Pexxum noctymna: https://minobrnauki.gov.ru/, cBoO0aHBIN. — 3ari. ¢ 9kpana. — f3.pyc.
2. ®enepanbHbiii mopTan «Poccuiickoe oOpazoBaHue» [DNEKTPOHHBIA pecypc]. — Pexum
noctyma: http://www.edu.ru, cBoOOAHBIN. — 3ari. ¢ skpaHa. — f3.pyc.
3. Undopmanmonnas cuctema «EanHOE OKHO NOCTyNa K 00pa30BaTElbHBIM pecypcamy»
[DnexkTpoHHbIil pecypc]. — Pexxum noctyna: http:/window.edu.ru, cBoOoaHsbiid. — 3ari. c
JKpaHa. — fA3.pyc.
4. ®@enepanbHbId MEHTP HHGOPMAITMOHHO-00Pa30BATEIBHBIX PECYPCOB [DIEKTPOHHBIN
pecypc]. — Pexxum noctyna: http://fcior.edu.ru, cBo60 HBIN. — 3ari. ¢ axpaHa. — S3.pyc.
5. MuHuCTEpCTBO CcelbCKOro xo3siiictBa P@ [OnektpoHHblid pecypc]. — Pexum mocrymna:
http://mcx.ru/, cBOGOAHBIN. — 3ari. ¢ FKpaHa. — S3.pyc.
6. Hayunas snextponnas 6uOnunoreka eLIBRARY.RU [Onekrponnsiii pecypc]. — Pexum
noctyna: http://elibrary.ru/, cBoboHbIN. — 3ary. ¢ 3kpaHa. — S3.pyc.
7. CenbCKOXO3SIMCTBEHHAs AJICKTPOHHAs OWOIMOTEeKa 3HAHWUU [DJIEKTPOHHBIM pecypc]. —
Pexxum noctymna: http://www.cnshb.ru/akdil/, cBoboaubIi. — 3ari. ¢ 3xkpaHa. — S3.pyc.
8. llenTpanbHasg Hay4yHas CeJIbCKOXO3sIMiCTBEHHass OubnuoTeka Poccenbxo3akagemMun
[OnexTpoHHbIii pecypc]. — Pexxum goctyma: http://www.cnshb.ru/, cBoboaHbI. — 3ari. c
sKpaHa. — fA3.pyc.
9. HWudopmarmonHo-cripaBouHbii  moprtan. [Ipoekt Poccuiickoii  rocymapcTBeHHOH
OMONMMOTEKU JUIST MOJIOJICKU [DIEKTPOHHBIN pecypc]. — Pexxum goctyma: www.library.ru,
CBOOOHBIN. — 3ari. ¢ 3KpaHa. — f3.pyc.
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10 MeToanueckue ykazaHus JJis1 00y4aArOMUXCs 0 OCBOEHUIO TUCIUILIAHBI

Buja yueOHbIX 3aHATHH Opranu3anus 1eTeJIbHOCTH 00y4aI0IIerocs
Hanucanve koHcmekTa JEKIM: KpaTKO, CXEeMaTH4YHO, IOCIE0BATEIbLHO
(UKCUpOBaTH  OCHOBHBIE  TOJIOKEHHUS,  BBIBOABI,  (HOPMYITUPOBKH,
000011IeHNs; IIOMEUaTh Ba)KHBIC MBICIIHM, BBIACIATEH KIIIOYEBBIE CJIOBA,
TepMuHbl. O003HAYUTH BOMIPOCH], TEPMUHBI, MaT€pUal, KOTOPHII BHI3BIBACT
TPYAHOCTH, TOMETUTh M TOMNBITATHCS HAWUTH OTBET B PEKOMEHyeMOM
nmuteparype. Ecinu camoctosiTesbHO HE yaaeTcsl pa3o0paThCsi B MaTepHuae,
HEOOXOAMMO C(OPMYIUPOBATH BOMPOC M 337aTh MPEMOAaBATENI0 Ha
KOHCYJIbTAIIMH, HA TPAKTUYECKOM 3aHSTUU.

PaGora mo anroputMam, MpeaCTaBICHHBIM B METOAMYECKUX YKA3aHHUSIX IO
BBITIOJIHCHUIO JTA0OPAaTOPHBIX pabOT. AHAJIM3 BBINOJIHCHHONW pPaOOTHI,
(hopMyITUpPOBKA BBHIBOJIOB 0 MTOTaM BBITIOJHEHHOW PabOTHl HA OCHOBaHHH
Marepuaia, IOYEepIHYTOr0 U3 KOHCHEKTOB JIEKIHH, OCHOBHOH U
JOTIOTHUTENIbHOM JIUuTepaTypsl, pecypcoB cetu MurepHer. [louck oTBeToB
Ha KOHTPOJILHBIE BOITPOCHI.

PaGota ¢ KOHCHEKTaMH JIEKIMH, OCHOBHOW W JONOJIHUTEILHOM
JIUTEPATYPOU, pecypcamu ceth IHTepHET.

Jlexus

JlaGoparopnas pabota

[ToaroroBka Kk 3K3aMeny

11 Ilepeyenb HHGPOPMANMOHHBIX TEXHOJOTIHH, HCIOJIb3YyEMbIX IIPH OCYLIECTBICHUM
o0pa3oBaTe/ILHOIO MPoLEcca M0 JUCHHUILIMHE, BKII0Yas IepeYyeHb NPOrpaMMHOI0
o0ecrieyeHust 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

HNudopmanmoHHbIe TEXHOJIOTHUH, UCTIOJIb3yEeMEbIe npu OCYIIIECTBICHUT
00pa3oBaTeNbHOTO Mpoliecca MO AUCHUIUIMHE IO3BOJISIIOT: 00ECHedHuTh B3aUMOJICHCTBHE
MEXJIy Y4YaCTHHKaMH OOpa30BaTENbHOIO IMpoIlecca, B TOM YHUCIE CHHXPOHHOE W (WJIH)
ACMHXPOHHOE B3aMMOJCWCTBUE TMOCPEACTBOM ceTH VIHTEepHET, B T.4. C HCIOJIb30BaHUEM
ANEKTPOHHOW HMH(OPMAIIMOHHO-00pa30BaTENbHON cpeAbl akaaeMuu; (UKCHUPOBATh XOJ
00pa3oBaTeIbHOIO MPOIEcca, Pe3yabTaTOB MPOMEKYTOYHON aTTECTAIlUU IO JUCIUIUINHE U
pe3yIbTaTOB OCBOEHHS 00pa30BaTENBHON MPOTPaMMBI; OPTaHU30BaTh MPOIIECC 00pa30BaHUS
MyTeM BU3yalM3allii U3ydaeMol HH(OPMAIUK TTOCPEICTBOM MCIIOIB30BAHMS MPE3CHTAIINH,
y49eOHBIX (PHIBMOB; KOHTPOJIHPOBATH PE3yJIbTaThl OOyUYEHHS Ha OCHOBE KOMITBIOTEPHOTO
TECTHPOBAHHUS.

11.1 IlepeyeHb JTUIEH3NOHHOTO U CBOOOAHO PACNPOCTPAHAEMOr0 MPOrPaMMHOIO
o0ecreyeHns1 y4eOHOT0 Mpouecca

Ne HaumenoBanue TemaTnka
1. |Microsoft Windows OmnepanuoHHas CucTemMa
2. |Microsoft Office (Bxirogaer Word, Excel, PowerPoint) [TakeT 0(UCHBIX PUITOKEHUI

22



11.2 IlepeyeHn

CIIPABOYHBIX CHCTEM

npogecCHOHAJIBHBIX (a3

JAHHBIX HW HWHMOPMAIMOHHBIX

Ne
/ HaumenoBanue Tematuka DJIeKTPOHHBII ajpec
II/11
http://www.consultant.ru
CrnpaBoyHO-TIpaBoOBast
JlocTyn ¢ KOMIIBIOTEPOB
1. | cucrema YHuBepcanbHast
AJIEKTPOHHOTO YHUTAIHLHOTO 3ajia
«Koncynprantl Inmtoc» .
oubnuoteku SApocnabckoit [CXA.
Nudopmanmonto- https://www.garant.ru/
MMPaBOBOM MOpTa JlocTyn ¢ KOMITBIOTEPOB
2. | P P YHuBepcanbHast Y P
«"apanT” AJIEKTPOHHOTO YHUTATHLHOTO 3ajia
o6ubmuorexu SApocnasckoit [CXA.
https://polpred.com/
JlokanbHas cethb ApocnaBckon
I'CXA / nHauBUy ATbHBIN
3 baza nannbix Polpred.com v B
: HUBEpCcajdbHas | HEOTPAHWYEHHBIN JOCTYM U3
0630p CMU P pu yu
000 TOYKH, B KOTOPOH UMEETCS
noctyn K cetr IHTepHET 1o
JIOTUHY U TIapOJIIO.
https://H36.pd/
K npousBeaeHusM, nepenieamnym B
OOIIIECTBEHHOE JOCTOSTHUE IOCTYTI
Hanuonanshas CBOOOTHBIH.
4. | onekTpoHHas OuOnnoreka | YHuBepcaibHas | K mpousBeneHHsIM, OXpaHsIEeMbIM
(HOb) ABTOPCKHUM IPABOM JIOCTYM C
KOMITBIOTEPOB IJIEKTPOHHOTO
YUTAIBHOTO 3aj1a OUOIMOTEKU
Spocnasckoit 'CXA.
C http://agris.fao.org/agris-
NeHruaIu3upoBa )
5. | baza ganuaeix AGRIS P search/index.do
HHas .
JlocTym cBOOOTHBIN
Nudopmanmonto-
CIIpaBOYHAs CUCTEMA :
P . Crnenmanmsupoa | http://www.cnshb.ru/AKDiL/
6. | «CenbCKOX035IMICTBEHHASA _
HHas JlocTyt cBOOOTHBIN.

3JIEKTPOHHAs OMOJIMOTEKa
3HaHui» (CObu3l)
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11.3 Joctyn k cetu UHTEpHET

Kaxnprii  oOydarommiics B TEUEHHE BCEro Imepuoia oOydeHuss oOecredeH
WHANBUAYaTbHBIM HEOTPAHMUEHHBIM JOCTYNOM (yIIaJeHHBIM JOCTYNOM) K ceTu MHTepHeT u
K 2JIEKTpOHHOM nH(opMaImonHo-oopazosarenbHoil cpene I'BOY BO Spocnasckas [CXA.

12 MaTepuaJIbHO-TEXHHYECKOe o0ecnedeHne 00y4eHHus Mo M CUUILIHHe

[lo BcemM BuaamM yd4eOHOW JACATENHPHOCTH B paMKax JUCHHUIUIMHBI «XHUMHS)
UCIIONB3YIOTCSl MOMEUIEHUS — Yy4eOHbIE ayJUTOPUM JUIsl MPOBEACHUS YUYEOHBIX 3aHSTHIA,
NPEAYCMOTPEHHBIX YYEOHBIM IUIAHOM, OCHAILEHHbIE OOOPY/IOBAHUEM M TEXHUYECKUMHU
cpeactBaMu 00yueHud. [lomemieHust s CaMOCTOSITENBHOM pabOThl  O0y4arOIIMXCS
OCHAIIIEHBI KOMIIBIOTEPHOM TEXHUKOM C BO3MOYXHOCTBIO MOAKIIFOYEHUS K ceTu VMHTEpHET u
obOecrieyeHbl JOCTYIIOM B JJIEKTPOHHYI0 HWH(GOPMAIMOHHO-00pAa30BaTEIbHYIO  CpEIy
aKaJIEMHH.

12.1 Ilnanupyemble mNOMeNIeHUs] /Ui TPOBEAEHUSA BCeX BHIAOB Y4eOHOI
AeATeJIbHOCTH

HanmeHoBaHHe cleNHATbHBIX MOMeIeH it OcHaleHHOCTH CHeNHATbHBIX MOMeIeHii
Yueonan ayoumopusn ona nposedenusn CrienmanusupoBaHHas Mebelb — yueOHas Jocka, yueOHas
YueOHbIX 3auamuil MeOeIb.

[Tomemenne Ne 240. Texauueckue cpeacTBa 00ydeHus, HaOOPHI

KomnuecTBo nocamounsix mect: 120. JIEMOHCTPAIMOHHOTO 000PYIOBaHHSA U Y4eOHO-

Anpec (MECTOMOJI0KEHNE) TTOMETIICHHUS: HATJIAIHBIX TTocoOui — Mukpodon Shurec 606,

150052, Apocnasckas 001, . SIpociaBib, kommerotep E6300/2Gb/160Gb/AOC, npoekrop — BenQ
yi. E. Konecooii, 70. SP920P, akyctuka — Microlab H 600, sxpan ¢

anexTporpuBoaoM ClassicLyra 366*274.
[Iporpammuoe obecnieuenue: MicrosoftWindows,

MicrosoftOffice

Yueonaa ayoumopua ona nposeoenusn Crnenuanu3upoBaHHas MeOenb — yueOHas 10cKa, yueOHas
YUeOHbIX 3aHAmMUI MeOeIb.

[Tomemenune Ne 107 TexHuueckue cpencTBa oOyueHwus, HaOOPBI
KonmuecTBo mocanounsix mect: 18. JEMOHCTPAIlMOHHOTO ~ 00OpyAoBaHus U ydeOHoO-
Anpec (MECTOIOI0KEHNE) TTOMEIICHUSI: HArJSAHBIX TOCOOMIA - HOYTOYK, MYJIbTHMEIUA-TIPOCKTOD,
150052, SpocnaBckas o0i1., T. SIpociiaBib, aKpaH, cTeH] « Tabauia MenieneeBa.

yi. E. Konecooii, 70. JlabopaTopHoe o0opyaoBaHue - 3ieKkTponanens bamny -

1 mrt., Becet BK-500 - 1 mr., Becer BJIKT 500 - 1 mirt.,
Becel BJIP 200 - 2 mT., Bmaromep B3M - 1 mmr.,
JBYCTOPOHHSISI TIPUCTaBKa — 2 MIT., Ie4b MydenbHas - 1
IIT., BRITSDKHOM mKag - 1 1mIT., HOHOMEp YHUBEPCAIbHBIN
- 3 mrT., mIamMeHHsli potomeTp - 1 mT., voHomep -1 miT.,
ynbrpoTepmocTaT YI'V - 2 mir., poromerp JIOII-72 m —
1 wir., potokosmopumerp ®IK - m - 1 miT., Xxpomororpad-
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1 wr., mkad cymwmnbHbIH - 2 wrt., snuaackon DI - 1
IIT.

[Iporpammuoe obecnieuenue: Microsoft Windows,
MicrosoftOffice.

Homewenue ona camocmoamenvHoil padomaol
odyuarwuwuxcs

ITomemenue Ne 109.

KonnuectBo nocaiouHbix mMect: 12.

Anpec (MeCTOMOJI0KEHNE) TTIOMEIIICHHUS:
150052, ApocnaBckas 001, T. SIpociaBib,

yi. E. Konecosoii, 70.

Crnenmanu3upoBaHHas MeOesb — yueOHast MeOelb.
TexHuueckue cpecTBa 00y4eHHs — KOMITBIOTEPbI
NepCoHaNIbHbIE — 12 MIT. C JTUIIEH3UOHHBIM ITPOrPAMMHBIM
o0ecrieueHneM, BbIXOI0M B ceTh IHTEpHET U JIOKaJIbHYIO
CeTb, JOCTYIIOM K HH(POPMALIMOHHBIM pecypcam,
3JIEKTPOHHON MH(POPMaIIMOHHO-00pa30BaTEILHOM cpeie
OI'bOY BO Spocnasckas [CXA, k 6a3aM JaHHBIX U
MH(POPMAIMOHHO-CIIPaBOYHBIM cucTemMa. Konaunnonep —
1 .

[Iporpammuoe obecnieuenne — Microsoft Windows,
MicrosoftOffice, crienmanu3upoBaHHOE TUIIEH3HOHHOE U
cBOOOJIHO pacnpoCTpaHsIeMOoe MIPOrPaMMHOE
obecrieueHue, MpPeayCMOTPEHHOE B pabodeil mporpamme
JICITMTLITHBI

Homewenue ona camocmoamenvHou padomaol
odyuarowuxcsa

[Tomemenue Ne 318.

KommuectBo mocanounbix mect: 12.

Anpec (MECTOIOI0KEeHNE) ITOMEIICHUSI:
150042, SAApocnaBckas 0611, T.

SApocnasis, Tyraesckoe mocce, 58

Crnenmanu3upoBaHHast Mebesb — yueOHas MeOelb.
TexHuveckue cpesicTBa 00YICHHS — KOMITBIOTEPHI
nepcoHagbHble — 12 mT. ¢

JUIEH3HOHHBIM IPOTPaAaMMHBIM 00€CTIeYeHHEM, BBIXOI0M
B ceTh «/HTEpHET» HIIOKAIBHYIO CETh, JOCTYIIOM K
UH(POPMAIIMOHHBIM PecypcaM, JIEKTPOHHOU
uH(popMalroHHo-00pa3oBarenbHOl cpeae PI'BOY BO
SApocnasckas [CXA, k6a3am qaHHBIX HUHPOPMAIIIOHHO-
CIPaBOYHBIM CHCTEMaM, KOMTUP-MIPUHTEP — 11T,
Konaummonep — 1 mr.

[Iporpammuoe obecnieuenne — Microsoft Windows,
MicrosoftOffice,crieninanu3znpoBaHHOE JUIICH3NOHHOE U
cBOOOJIHO pacnpoCTpaHsIeMOEIPOrpaMMHOE
obecrieueHue, MpeaycMOTPEHHOE B paboyeil mporpamme
JUCLMITIINHBI.

Ilomewenue ona camocmosmenvHoii
pabombol odyuarouuxcs

TTomenienne Ne 341

KonmyecTBo mocagoyHbIX MeCT — 6.
Anpec (MECTOMOJIOKEHNE) TTOMETIICHHUS:
150042, ApocnaBckas o001, T.
Spocnasns, Tyraesckoe miocce, 58

Crnenmanu3upoBaHHas MeOesb — yueOHast MeOelb.
TexHuyeckue cpeacTBa 00ydeHUs] — KOMIBIOTEPHI
nepcoHaNbHbIE — 12 MIT. C TUIIEH3UOHHBIM IPOTPAMMHBIM
o0ecrie4eHnueM, BBIXOJIOM B ceTh «/IHTepHET» U
JIOKaJBHYIO CETh, JOCTYNOM K HH()OPMAIIHOHHBIM
pecypcam, JIeKTPOHHON HHPOPMALIMOHHO-
obpazoBarenbHoit cpeae PI'BOY BO Spocnasckas
I'CXA, x 6a3am naHHBIX U HHGOPMAITMOHHO-
cnpaBoYHbIM cuctema. Konaunuonep — 1 mr.
[Iporpammuoe obecnieuenne — MicrosoftWindows,
MicrosoftOffice, crienmanu3upoBaHHOE TUIIEH3HOHHOE U
cBOOOJIHO pacipoCTpaHsIeMOoe MIPOrpaMMHOE
obecrieueHue, NpeaycCMOTpeHHOE B paboueii mporpamMme
JIMCITUTLTUHEI.
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Homewenue 0na xpanenus u
npogunakmuueckozo o0cayyucusanus
yuedH020 000pYOOBaAHUS

TTomemenus Ne 210, Ne 328.

Anpec (MeCTOMOJI0KEHNE) TTOMEIIICHHUS:
150052, ApocnaBckas 001, T. SIpociaBib,
yi. E. Konecosoii, 70.

Criennaim3upoBaHHast MeOEeITb; CTEIUIAXKH JUTsl XPaHEHUS
y4eOHOTO 000pYAOBaHMS; KOMIBIOTEP C JIMIIEH3UOHHBIM
porpaMMHBIM oOecrieueHHeM, BEIXOI0M B IHTepHET 1
JIOKaJBbHYIO CeTh, JOCTYIIOM K HH(OPMAIIMOHHBIM
pecypcam, JIeKTPOHHOH HHPOPMALIMOHHO-
oOpa3oBaTeIbHOM cpesie akaJeMuH, K 0a3aM TaHHBIX U
UH()OPMAIIIOHHO-CITPABOYHBIM CHCTEMaM; HAYIIHUKU;
CKaHep/IpUHTEP; CHENHUATbHBIA HHCTPYMEHT U
WHBEHTAPh 11 00CITyKUBaHUS Y4eOHOTO 000PYyI0BaHUS.
[Iporpammuoe obecnieuenue: Microsoft Windows,
MicrosoftOffice.

Homewenue 0na xpanenus u
npogurakmuuecko2o oocayHcusanus
yuebnozo 0oopyoosanus

TTomemenus Ne 312, Ne 236

. Anpec (MeCTOTOJI0KECHHE) TTIOMEIIICHHUS
150042, SAApocnaBckas 0011, T.
SApocnasis, Tyraesckoe mocce, 58

Crnenmanu3upoBaHHas MeOeb; CTEIUIKU TSl XpaHSHUS
y4e0HOT0000PYI0BaHUS; KOMITBIOTEP C JIMIIEH3MOHHBIM
NporpaMMHBIM O00eCcTIeYeHUEeM,BBIX0I0M B IHTEpHET 1
JIOKAJIbHYIO CETh, IOCTYIIOM K HH(POPMAIIHOHHBIM
pecypcaM, 3JIEKTPOHHOU HH(POPMAITUOHHO-
o0pa3oBaTeIbHOM cpejie akaeMuu, k0a3aM JaHHbBIX U
UH(POPMAIIOHHO-CIIPABOYHBIM CUCTEMaM; HAYIIIHUKH;
CKaHEep/TIPUHTEP; CIICIUATbHBIN HHCTPYMEHT U
MHBEHTAPB JJIS1 00CITY)KUBAHUS

yuebHoro obopynoBanus.IIporpammuoe obecrieueHue:
MicrosoftWindows, MicrosoftOffice..

13 Opranuszaunus 00pa3oBaTeJILHOIO MpoLecca ISl JUI ¢ OTPAHNYEHHBIMH
BO3MOKHOCTSIMH 310POBbS

OOyuenune o0yJaromuXcs ¢ OTPaHUICHHBIMU BO3MOYKHOCTSIMU 37I0POBBS TIPH
HEOOXOIMMOCTH OCYIIICCTBIISICTCS Ha OCHOBE aJIalTUPOBAHHOM paboueli MporpaMMEI C
HCITOJTb30BAaHUEM CTICITUAITBHBIX METOJ0B O0yUCHHS M TUIAKTUICCKUX MaTEPHAIIOB,
COCTAaBJICHHBIX C YUYETOM OCOOEHHOCTEH MCUXO(DU3NIESCKOTO Pa3BUTHS, HHINBUIYATbHBIX
BO3MOYKHOCTEW U COCTOSIHUS 3/I0POBbs TAKUX 00y4Jaromuxcs (00y4Jaroierocs).

B nensix ocBoeHus yaeOHOM TporpaMMBbl TUCITUTUTHHBI MHBAJIHIAMH U JTUIIAMH C
OTPaHUYCHHBIMHU BO3MOXKHOCTSIMH 37I0POBBS AKageMust 00eCcreyrBacT:

— JIJ1 ’HBAJTUJIOB U JIUII C OTPAHMYCHHBIMH BO3MOYKHOCTSIMH 3I0POBbSI 110 3pEHUIO:
pa3MeINieHUe B JOCTYITHBIX JIJI 00YyJarOMIUXCsl, IBISIOIIUXCS CIACTTBIMU HITH
C1a0OBUISIIMME, MECTaX U B aJIaITUPOBAHHON (hopMe CIpaBOYHOMN MHGOPMAITUH O
paclyicaHny YUYeOHBIX 3aHATHI; TPUCYTCTBUE aCCUCTEHTA, OKA3BIBAIOIIIETO
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obOyuaroreMycs HeoOXOUMYIO TTOMOIIIb; BBIMTYCK aTbTEPHATHBHBIX (DOPMATOB
METOANYECKUX MaTepHasioB (KpyIHBIN mMpUdT uiu ayanodaiis);

— JUTSl HHBAJIUJIOB | JIWII C OTPaHUYCHHBIMHA BO3MOKHOCTSMU 37IOPOBBSI 1O CIYXY:
HaJJIeKAIIMMH 3BYKOBBIMU CPEJICTBAMU BOCITPOU3BEICHUS UH(DOpMAIIHH;

— NIl UHBATUJIOB U JIUI] C OTPAHUYEHHBIMHA BO3MOXKHOCTSIMH 3/I0POBbSI, UMEIOIIIUX
HapyIICHUS OMTOPHO-ABUTATEIBHOTO aIapara: BO3MOKHOCTH OECIPENATCTBEHHOTO
JocTymma o0yJaronuxcs B y4eOHbIe TOMEIICHHS, TyaleTHbIe KOMHATHI U JPyTHe
noMeleHus Kagenpsl, a TaKxke MpeObIBaHNE B YKA3aHHBIX TOMEIICHUSIX.

OOGyuaromuecs: u3 yucia HHBAIUA0B 1 Jull ¢ OB3 obecniedeHbl evyaTHBIMU U (HIIN)
AIIEKTPOHHBIMU 00Pa30BaTENBHBIMH pecypcaMu B popMax, alanTHPOBAHHBIX K
OTpPaHUYCHUSAM UX 370poBbsi. OOpazoBaHuE 00YUAIOIIUXCS C OTPAHUYCHHBIMU
BO3MOKHOCTSIMU 3JI0POBbSI MOKET OBITH OPTaHU30BAHO KaK COBMECTHO C JAPYTUMU
00yJaroIMMHUCS, TaK U B OTJICIBHBIX TPYIINAX WX B OT/IEIBHBIX OPTaHU3AIIHSIX.
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MunucteperBo censckoro xo3afictea Poceuiickoit ®exnepanrm

GenepanbHOE NOCy AapCTBEHHOE OI0/DKeTHOE 00pa3oBaTENbHOE YUPSKICHHE |
BBICIIET0 0Opa3zoBaHMs
«pocaasckas rocyAapCTBEHHAsA CENMBbCKOX03AMCTREHHAA aKaJIEMI
ATpOTeXHONOTHYECKHH daKynbTeT

YTBEPAJIAIO
IPOPEKTOP MO YHEOHOH, uayquoﬁ BoanTaTenLHoﬁ

paboTe, MONOASHHO/ IOV
Tpanchopmatiu (Dl::E@Y O»pr/naacrcaﬂ I'CXA,
j Moposos B.B.
T 30 mowa 2022 T

AHHOTAIIASI PABOYEI IIPOI'PAMMBI TUCIIATLIHHBI

b51.0.11 «Xumusn»

Huodexc oucyunaunst «Haumenosanue ducyunatine »

Kon v HanpaeJeHne NoAroToBKA : _ 35.03.06 Azpounscernepua
Onexmpoobopy0osanie U IAEKMPOMEXHONOZUY 6
HanpagneHRoCTE (Ipodnak) AIIK
Keanuduxauus baxanasp - B
®opma obyuenns 3q0HHAR
I'ox Hayana OoAroTOBKH 2022 -
DakyaLTeT UHHCEHEPHDI T
Brinyckawowan kadeapa Inexmpudburayuy
Kadenpa-paspaboruni Jxonozun
O6beM AHCUHMILIHHDL, 4. / 3.e. 105/3
@opma KOHTPOAS (NPOMEKYTORMHAT ATTECTAUNN) FKIAMEH
Jekan
MHZKEHEePHOro (hakyibTeTa /&_,(_)Z_,\)-?/ K.M.H., Oolenm ewmyHora E.B.
(moonucs) ~ {yuéuaa cmenenn,
38anue)
Ipeacenarens YMK ) f( / i K11, Ananpun I'.E.
(noon: HCb) (yuénan cmenenn,
38arue)

H.0.3aBCAYRMLET O

BbIyCKawoueH kadenpoi L K.h.-M.H. Mopozos B.B.
f(n?)‘dﬁﬁ‘f?b) (yuénan cmeneny,
6anue)

Apocnasns, 2022 r.



Jlexknuu — 4 q,
JlaGopaTopHbI€ 3aHATHUS 8

CamocrosiTenpHast paboTa

9

86,4 wu.

MecTO IMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl:

JucuumuinHa «XuMUs» OTHOCUTCA K 00s13aTeNbHON YacTu 00pa30BaTeIbHOM
nporpaMMsbl OakajgaBpHara.

JAucunniMHa HanpasJjieHa Ha GOPMUPOBAHUE CJIeAYIOIUX KOMIIETCHIIMM:

- 06menp0(1)eccn0Ha.m>Hl>1e KOMIIETCHIIMA 1 MHANKATOPLI HX JOCTUKCHUA

Kon Copnepxanue Kon 1 HauMeHOBaHMe HHAMKATOPA JO0CTHKCHUS] KOMIIETCHIIMHI
KOMIICTCHIMH KOMIICTCHIMH 3HATh | YMETh BJAAECTh
Crocoben  pematp | OTK-1.1
THIIOBBIE 3a1aun Ua-1: JleMoHCcTpUpYeET 3HaHI/I§ OCHOBHBIX 3aKOHOB MATEMATHYeCKHX,
HpO(bCCCPIOH&J'IBHOfI €CTCCTBCHOHAYYHbBIX 4 | (1) lllel'lpod)eCCl/IOHaJ'IbeIX JAUCHMUIIINH,
Heoﬁxonume IJIsA pelmeHus THIIOBbBIX 3agav B odJ1acTH
JCATCIIbHOCTHU Ha
. | arPOMH:KeHepHHU
OCHOBE 3HaHUH’
HOBHBIX AdKOHOB
p— OCHO 3aKOHO
MaTeMaTHYeCKUX U [TpousBouTH
CCTECTBCHHBIX HAyK OCHOBHELE saKomp | BPrACTIeHHs ¢ CoBpemeHHOM
C IMPUMCHCHUCM S HCIIOJIb30BAHUEM TCpMHHOHOFHCﬁ B
MH()OPMALMOHHO- OCHOBHBIX ITOHATUN M | 00JIACTH XUMHUHU
KOMMYHHMKAI[MOHHBIX 3aKOHOB XUMHU
TEXHOJIOTUM
Kparkoe coaep:kaHue [JAUCUMINIMHBI: OCHOBHBIE 3aKOHbl XHMUHU,
nepuoanueckuil 3akoH .M. MenaeneeBa, CTpoeHHE aToma, XHUMUYECKas CBS3b,
pacTBOpPbEl  DJICKTPOJIUTOB, XHUMHUYECKass  KHHETHKA, TEPMOIUMHAMHYCCKUE

IapaMeTpbl XMMUYECKUX PEAKLIMM, DJIEKTPOXHUMMS, KOPPO3Us METAJUIOB, 3aIlUTa
METAIJIOB OT KOPPO3HH.
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