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[lpu paspabotke paGoyedi mporpammsl aucuurumHel (fanee — PIIJI) «Xumus» B ocHOBY
TMOJIQKCHEI.
1. ®eacpanbHblii rocyIapeTBEHHBIN 00pa3oBaTeNLHLI CTAHAAPT BRICLIErO 00PazCBaHus — 0axanagpnart no
HAMIPABNEHUIO TIOAroTeBKH 35.03.06 ArpodinkenepHs, YTBEPKASHHbIM pUKasoM MuHoOpHayku ot 23 agrycta 2017
r. Ne 813, ¢ H3aMeHEHNAMY, BHECEHHBIMH NphKasamu MuHOGpHAYKH 0T 26 HosGps 2020 r. Ne 1456, ot § deppana 2021
r. Ne 83, ot 19 mons 2022 1. Ne 662, ot 27 deepang 2023 r. Ne 208",

2. MMpukas MHUIKCTEPCTBA Hayxy H BhICILEro ofpasosanns Poccriickolt @enepaumnu ot 08.02.2021 Ne 83 «O sreccHrH
W3MEHeHHH B (hellepabHble roCy AapCTBEHHBIE 0GPa30BaATENbHBIC CTAHAAPTHI BEICLIETO 00pPA30Ban s — GakanaBpyiat no
HANPABASHUAM ITOATOTOBKM»

3. Ipukas MuAKWCTEpCTBA HayxH ¥ Boicllero obpaszoeanna Pocculickoll @enepauun ot 26 noaGps 2020 r. Ne 1456 «O
BHECEHHH M3MeHeHud B (enepanbHble rocyIapcTBeHHBIE oOPAa30BATENBHbIE CTAHAAPTH BhICLUEra OOpa30BAHHAN,
4.YyeGHbIil NIAR MO HanpasieHnto nonrotoskn 33.03.00 Arpoutukerepus, HampapleHHOCTs (npoduis) «MalliHbl 1
oGopyfoBaHie B arpofuzHeces, ogoGped Yuenwim cosetom OTBOY BO fpocnasckudt TAY 7 mapra 2023 r.
Tporoxon Ne 3. ¢ usmenennsaMu ot «11» anpens 2023 r. npotokon Ne 4, ot «02» mas 2023 r. npotokon Ne 5.
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[IpenonasaTean-paspaboTyniK:

I/ 2 lePrf ooyenm Kahedpot IKOAC2UU, K.M.1H. Xanuerosa M.

{noonuce) (zanumaemast OONHCHOCHIb, YHEHUN CINENEHD, 36aHUE)

PITJT paccmoTpeHa n opoBpeHa Ha 3acenavvu xadepr sxkonoruu 19 urons 2023 r. [lporokoa Ne 12,

3apemyommii kadenpoh A K.C.-X.H., OOYEHM YebOnikuna E.B.
(rodnucy) (VyeHas cmenetiv,
38aHUE)

PN/ onofpena Ha 3aceqakny yueOHO-METOIHUECKOH KOMUCCHM HHIKEHEPHOTO BakyNbTeTa 26 MIoHs
2023 r. TpoToxon Ne 10.
IMpeacenarens yyelHo-
METOIUMECKOH KOMHUTCHH : )

HHM¥EHEPHOro haKkynLTeTa ’ K ALH, AHaHeuH [E.

(nodntcs) (vueras cmenehs, 36aiue)
COI'TACOBAHO:

Pykosoavters obpazoraTentHoi P S

TPOrpaMMEl LA K.M.H., donenm [llemyroea E.B.
(nodnice) {veenan cmenenn, ssanie)

3apenylomuit BeIMyCKalOIIEH

kachenpoit 27 ¢ /
e KL, OOYerRm Ilewynosa E.B.
(noodnucs) (yueras cmenels, 36anue)

Ornen KoMIIEKTOBAHMA : g e 2 /é /f/

GuBnuoTexH %)4’ %Zﬁ"/l/f ey /77
(nodnuce) {Paruaun H.0.)

Jekau umkenepHoro dakyneTera v AN :

LAz '// &M, doyenm Lllewynoea E.B.

(noonuce) ¢ fyenas cmenenn, 3sanue)



’KAHUE PABOYEHN MPOI'PAMMBI JIUCLIUIIJIUHBI
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1 [enp 1 3a1a4M OCBOCHUS AUCIUILIMHBI 5
2 [lepeueHb MIaHUPYEMBIX PE3yIbTaTOB OOYUEHHUS 110 AUCLHUILINHE,
COOTHECEHHBIX C IUIAHUPYEMBIMU PE3yJIbTATAMU OCBOCHHS 00pa30BaTEIbHON
POrpaMMBbl 5
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3 MecTo TUCHUIUIMHBI B CTPYKTYpe 00pa30BaTesIbHON MPOTrpaMMBI 7
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5 ConeprxaHne TUCHUILIAHBI 8
5.1  CopaepxaHue AUCHUILTUHBL, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3zesiaM) C
yKa3aHUEM OTBEJECHHOTO Ha HUX KOJIMYECTBA aKaJEMUYECKUX YaCOB U BUJOB
y4€OHBIX 3aHATUN 8
5.2 Pazpenbl IUCHUTUIMHBI IO BUJaM ayIMTOPHOM (KOHTAKTHOM) paboThl U (hopMBbI
KOHTPOJIA 8
5.3  JlaGopaTtopHbie pabOTHI 9
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[Ipunoxenue 1. AHHOTanUs paboueld mporpaMMbl AUCIUIUIMHBI



1 He.]'lb H 3a1a4M OCBOCHHUA NTUCHUIIJIMHBI

Heab0 w3ydeHHWs] TUCHMIUIUHBI «XUMUS» SBISETCS (POPMHPOBAHHE OCHOBHBIX
MOHSATUHN, 3HAHUN ¥ YMEHHUU MO XUMUHU, (HOPMHUPOBAHHUE 3HAHUA 00 OOITUX 3aKOHOMEPHOCTSIX
XUMHUYECKUX PEaKIni.

3apaum:

— HU3Yy4YeHHE OCHOB COBPEMEHHOTO YUEHHsI CTPOCHHUSI aTOMa U TEOPUU XUMHUECKON CBS3H;

— HU3YyYeHHE OCHOB YYEHHS O CKOPOCTH XUMUYECKUX PEaKINi, XUMUUYECKOM PaBHOBECHH;

— U3YYCHHE OCHOB YUYCHHS 00 YHEPreTUKE XUMUYECKUX PEaKIIUA;

— HW3YyYEeHHE OCHOB COBPEMEHHOW TEOPUU PACTBOPOB;

— HU3YyYeHHE TeOPUU OKUCIUTEILHO - BOCCTAHOBUTEIBHBIX PEAKINI U 3aKOHOB
DIIEKTPOXUMHH;

— HU3YYCHHE TEOPETHUYECKHX OCHOB IMPOIECCOB KOPPO3UU METAJUIOB U METOJOB 3aIUTHI
METaJJIOB OT KOPPO3UH;

— TIOKa3aTh PoJib XMMHH B Pa3BUTHH COBPEMEHHOTO €CTECTBO3HAHUS, €€ 3HAUCHHE IS
npodeccuoHaIbHOMN €SI TETbHOCTH;

— o0ecneynuTh  BBINIOJHEHHE  OOydYalIIMMHUCA  JA0OpaTOPHOTO  MPAKTHKyMa,
WJUTIOCTPUPYIOIIETO CYITHOCTh U METO/IBI XHUMUU;

— TpUBUTH OOYYAIOIIMMCS HAaBBIKM TPAMOTHOTO U palMoHAIbHOrO odopmileHus
BBITIOJTHEHHBIX AKCIIEPUMEHTAIBHBIX PabOT B 1a0OPaTOPHOM MpPaKTHKyMe, 00pabOTKH
Pe3yJIbTaTOB AKCIIEPUMEHTA.

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJILTATOB 00Y4€eHHS MO IMCHUILIUHE, COOTHECEHHBIX €
IUVIAHUPYEMBIMH Pe3yJIbTATaAMM 0CBOEHHSI 00pa30BaTeIbHOM MPOrPaMMBbI

N3ydyenne naHHOW AMCLUMIUIMHBI HANpaBiieHO Ha (OPMHUPOBAHME Yy OOYHYAIOIIUXCS
cnenyronieit obmenpodeccruonanbHon kommereHuu (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 00pa30BaTe/JIbHOH NMPOrpaMMbl
JNucnunnuHa «XWUMHSD)» OTHOCHUTCA K 00s3aTebHOM 4YacTH 00pa3oBaTEIbHOU

porpaMMbl OakajgaBpuaTta.

4 CTpyKTYypa TMCUMILIMHBI U pacrpe/ejieHie ee TPY10eMKOCTH
(Ha oxHOTO 00y4YaKONIErocsi)

Bua yueOHoii paboThI Beero 3a Ikype

4acoB 4acoB

1. KonTakTHasi padoTa npu npoBeieHUN y4eOHbIX 3aHATHH, Bcero (Jlex 8,60 8,60

+ Jla6 + IIp + KCP)

B TOM YHCJIE:

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

JlabopaTopHsle 3ausTHs (J1ab) 4,00 4,00

ITpaxTrueckue 3ansarus (I1p) - -

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

2. CamocTosiTesIbHAsA padoTa, Bcero (CP + xonmpons) 96,10 96,10

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) 90,40 90,40
3. KonrakTHasi padoTa npu npoBeIeHNH MPOMEKYTOYHOMH aTTeCTAIUH,

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
OO0masi Tpy10eMKOCTh JUCHHMILIMHBI B 324€THBIX eINHUIAX: 3 3




5 Coaeprxkanue IMCHUNINHBI

5.1 Copepxanue AUCHUIVIMHBI, CTPYKTYPHMPOBaHHOe MO TemMaM (pa3jeiam) C
YKa3aHUEM OTBEJACHHOI'0 HA HUX KOJHMYECTBA AKAJAEMHYECKUX YACOB M BHI0B y4eOHBIX
3aHATHHA

o Buabi yueoHo#i paGoThl M UX TPYA0EMKOCTh, YACHI
= =
HanMeHOBaHHe U cofdep/Kanue pa3ena % 5 KonrakTHas padota npu ) CamocrosiTesnnb-
< JHCIUILIAHBI (epeYeHb JHAAKTHYeCKUX 2 5 NpPOBEIEHUH y4eOHBIX 3aHATHI Has pabora §
ai eIMHUI: PACCMATPUBAEMbIX MOATEM, § 2 BT.4. B S
3 BONPOCOE) g S | a | ap |m3| ®PYe |ycp| cp | Kow- | 2
= MPaKTHY. TPOJIb S
- NOJATOT. R
1 | PeakiuonHas criocOOHOCTh BEIIECTB OIIK-1 | 4,00 | - 0,20 | 29,40 — 33,60
OcHogHble NOHAMUS U 3AKOHbI CIeXUoMempuu 020 | - 0,01 | 4.00 - 4,21
Cmpoenue amoma. Keanmosomexanuueckue
npeocmaenenus. Ilpunyunsl pacnpedenenus 1,50 | - 0,10 | 8,00 - 9,60
9NEKMPOHOS 8 INEKMPOHHOU 000I0YKe AMOMA..
Ilepuoouueckas cucmema snemenmos J.H. 030| - 0,04 | 5.40 B 5.74
Menoeneesa 6 ceeme meopuu cmpoenus amoma
Xumuueckas cés3v. 2,00 — 0,05 | 12,00 14,05
2 | XuMu4eckasi TepMOJIMHAMHUKA U KHHETHKA OIIK-1 - - - 15,00 - 15,00
Xumuueckasn kuHemuxa - - - 8,00 - 8,00
OHepeemuxa XUmMu4eckux peaxkyui. — — — 7,00 — 7,00
3 | XUMHUYECKHE CHCTEMBI OIIK-1 - 14,00 0,40 | 46,00 - 50,40
Pacmeopu snexkmponumos. Booopoonwiil B B 0.20 | 26.00 B 26,20
noxkasameinb
Onexkmpoxumusi — 2,00 0,10 | 12,00 — 14,10
Kopposusa memannos - | 2,00 0,10 | 8,00 - 10,10
Kypcosast paboTa (IIpoexr) — — — — — — —
ITpomexyrounas aTrectanus (9K3aMeH): OIIK-1 — — — - 5,70 9,00
HUTOI'O no aucuuniuHe: - 4,00 | 4,00 0,60 | 90,40 5,70 108

5.2 Pazgesbl AUCHUIVIMHBI N0 BHWIaAM ayJAUTOPHOH (KOHTAKTHO#) padoThl U
(popmMbI KOHTpOJISE

Bujbi yueoHbIX
No No HanmeHoBaHHe 3aHsATHI (B Yacax) Dopmui Texymero
n/n Kypca pa3jeia TUCUUILIHHBI KOHTPOI 1
JI JIP 13 yCIeBaeMOCTH
1 1 PeakimonHast crmtocoOHOCTD BEIECTB 4 - - PT
2 1 XuMu4eckasi TepMOIMHAMUKA U KHHETHKa — — — PT
3 1 XHUMHUYECKUE CUCTEMBI — 4 — PT, 3JIP, N]13

'PT —pyb6exnoe TtectupoBanue, 3JIP — 3amuTa nadoparopusix pador, NJI3 — naaMBHIyaIbHOE JOMAIITHEE 3a/IaHUE.
8




Bujbl yueoHbIX

Ne Ne HaumenoBanue 3aHATHI (B Yacax) PopmuI Tekymero

n/n Kypca azjiesia JUCHUILIHHBI KOHTPOTH
yp P JI JIP 13 ycnesaemocT'
HUTOI'O: 4 4 — —
5.3 JlaGopaTopHbie padoThI
Ne Ne HaumeHoBaHue Bcero
HaumeHnoBanue j1a00paTopHBIX padoT

n/n Kypca pa3jesia TUCHUILIMHBI 4acoB

1 1 XHUMUYECKHE CUCTEMBI lanpBaHM4eckuit 3eMeHT. P HanpsbkeHU MeTauioB. 2,0

DneKTpoans.
2 1 Kopposust meramios. 3anmra METaJIJIOB OT KOPPO3UHU 2,0
HUTOI'O:| 4,0

6 HEPE‘IEHB y‘-leﬁﬂo-METOIll/l‘-IECKOI‘O oOecneyeHus AJIs1 CAMOCTOSITEIbLHOM paﬁoTbI
oﬁyqamumxcn o TUCIHUIIJINHE

6.1 Buabl camocrosiTtesibHOM padoTsl o0yuaromuxcs (CP)

N Ne kypca HaunmenoBaHue pa3jesia TUCHMILTHHbBI Buawbr CP Beero
n/n B 4acoB
1 1 Peaxrmmonnast crrocoOHOCTE BEIECTB KOHCHGKTI/IpOBaHI/Ie MaTepHUaJIOB 25,00

IToaroroBka K TeCTUPOBAHUIO 4,40
2 1 Xumuueckas TepMOINHAMUKA U KHHETUKA KoHncnexktupoBanue maTepuanos 13,00
IloaroToBKa K TECTUPOBAHUIO 2,00

3 1 XHUMUYECKUE CUCTEMBI [ToaroroBka k 3amuTe
1ab0paTOPHBIX paboT 12,00
KOHCHGKTI/IpOBaHI/Ie MaTepHUalioB 20,00
IToaroroBka K TeCTUPOBAHUIO 4,00
Brinonnenue HHIMBHy2/IbHBIX 10,00

JIOMAIIHUX 3a1aHui

CamocTtoaTtenbHana paboTa Npu NOAroToBKeE K 3K3aMeHY 5,7

HUTOI'O:| 96,10

6.2 Meroanueckue ykazanus (IJisl CAMOCTOSITE/IbHOI PadoThI)

I[JISI CaMOCTOATCIBHOTO  HU3YUCHHUA  MATCpUAJIOB 110  AUCHUIIIMHC «XUMHUS»
06y‘IaI-OIlII/ICCSI MOTI'yT BOCIIOJB30BATLBCA CICAYIOIIMMHU AaBTOPCKUMHU MCTOJUYCCKUMU
YKa3aHHUAMMU:

XamucroBa WM.JI., PykoBoacTtBo mo auch. Xumus [DIEKTPOHHBIM pecypc]: s
OakanaBpoB 1o Hanp. moAr. Arpourkerepus / 1.JI. Xamucrosa, JI.A. bamamosa, SIpocnasib,
®I'BOY BIIO AT'CXA, 2015, 154c¢ // Dnekrponnas oudamoreka SAI'CXA.

9




7 ®OHI OLEHOYHBIX CPEACTB ISl NPOBeIeHUS TeKYLIeH U MPOMEKYTOYHON aTTeCTAlNH
00y4YarOIUXCH M0 JUCHUILINHE

@DOoH/T OIEHOYHBIX CPEJCTB MO JUCIUIUINHE «XUMHSD — KOMIUIEKT METOJUYECKUX U
KOHTPOJBHO HW3MEPUTENbHBIX MaTepHalioB, TMpeAHa3HAUeH JUIs OICHUBAHUS YPOBHS
chopmupoBanHocTr kommeTeHIuu OIIK-1 Ha pa3HbIX cTagusax oOydeHHs] Ha COOTBETCTBUE
UHANKATOPaM JOCTUKEHHUS KOMIIETSHIIUH.

@®OoHJT OIEHOYHBIX CPEICTB BKIIOYAET KOHTPOJIBHBIE MATE€pUANbl MJIsi TPOBEICHUS
TEKYILEro KOHTPOJISl yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTECTALIMU MO 3aBEPIICHUIO Nepruoaa
00y4eHUsI.

Texkymuii KOHTPOJb YCHEBAEMOCTH OOECIEUMBAET OICHUBAHHE XOJa OCBOCHUS
JUCIUIUIMHBI ¥ IPOBOJIUTHCS B BUJE KOMIBIOTEPHOTO MM OJaHOYHOTO TECTUPOBAHMS.

[IpoMexyTouHast arrecTanusi HMeEeT LEJIbl0 ONpEeAeNUTh CTeNeHb JOCTHXKEHUS
3aIJIaHMPOBAHHBIX PE3YJIbTaTOB OOYYEHHs MO JUCUUIUIMHE 3a ONpENEJICHHBIA Mepuoa
obyuenus (1 xypc) u npoBogutcs B popme 3x3amena (1 kypc).

7.1 IlepeyeHb KOMIETEHIUH ¢ YKa3aHUEM 3TANoB UX (popMUPOBaHMS B Mpolecce
ocsoenus OITOII BO

Jrtansl (OPpMHUPOBAHMSA M IPOBEPKH YPOBHS ¢(pOPMHPOBAHHOCTH KOMIIETeHIMH 1O
JUCUUILIMHAM, IPaKTUKaM B nmpouecce ocsoeHust OIIOII BO

OIIK-1 —/lemoncmpupyem 3nanue 0CHOGHBIX 3AKOHOE8 MAMEMAMUYECKUX, eCHECHEEHOHAYYHBIX U

obuenpogheccuonanbHbvIX OUCYUNIUH, HEOOXOOUMDBIX 0/ PeuleHUs MUNOBbIX 3a0ay 6 odnacmu

Ne kypca

azpoundcenepuu
1,2 | MaTematuka
1,2 | dusnka |
| 1 | Xumus |
3 | Tunpasimka |
| 4 | Ternotexnnka |
1,2 | MartepualioBe/ieHre U TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTepHasioB |
| 3 |MeIp0J10m;1, CTaHJApTU3AIMS U CepTUDUKAITIS |
2,3 | Undopmarika i iudpoBbie TEXHOTIOIHH |
1,2,3,4,2 |Mexanuka
1 TeopeTnueckas MexaHUKa
3,4 TexHoIorn4YecKre MaliMHbl ¥ 000PYI0BaHHE
3,4 TpakTopsl u aBTOMOOMITH
34 CenbCKOX03sHCTBEHHBIE MAIIIHHBI
4 MaruHsl 1 060pyI0BaHUE B )KUBOTHOBOJICTBE
1 O3HakOMUTENbHAS MPAKTUKA (B TOM YUCIIE MOJyYE€HHE MEPBUYHBIX HABBIKOB HAyYHO-
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Ne kypea Jtanbl (POPMUPOBAHMS U NPOBEPKHU YPOBHS ¢GOPMUPOBAHHOCTH KOMIIETEHM 110
JUCHUILIMHAM, IPaKTUKaM B nmpouecce oceoenust OIOII BO
HCCIIEIOBATENILCKON PabOTHI)
5 ‘ BeinosniHeHye ¥ 3a1uTa BhINYCKHOM KBaIM()UKAMOHHON paboThI
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At

7.2 Onucanue mnoka3zartejed u KPUTEPUECB OLCHUBAHUS KOMIIETEeHIIUH Ha PA3JIUYHBIX 3JTanax HX
(l)OpMHpOBaHl/Iﬁ, OIIMCAaHHE KA OLICHUBAHUA

CooTBeTcTBHE YPOBHEiil 0CBOEHHSI KOMIETEeHIHH IVIAHAPYeMbIM pe3yJIbTaTaM 00yuyeHHsl U

Komnerenuun
KPHTEPHUsIM HX OLICHHBAHUSI
HU3KMIi(TIOPOroBbIii
HIZKe CPeIHero
HWnaukaTop A0CTHIKEHUS O6pa3oBaTeJbHbI ®opma ) ) P ° ypoBeHb He
KOMIETeHI[HH € TeXHOJIOTHI BBICOKHIi cpeaHuit (moporossIii)
OLIEHOYHOT JOCTUTHYT)
Kon Conepratie (mmaHUpyeMbIe Pe3yabTaThl (opmupoBanus o cpencTa
P 00yJeHus) KOMIETEeHIIUH
I xaJnl oeHUBAHUS
YIOBJIETBOPUTEJILH | HEyI0BJIETBOPHTEILHO /
OTJINYHO / 3a4TEHO xopoumo / 3a4TeHo
0 /3a4TeHo He 32YTeHO
OIIK | CmocobGeH pemaTtsb OIIK-1.1/Jemoncmpupyem Jlexuusi- TecToBble
-1 THUIIOBBIE 3a1a4K 3HANUE OCHOBHBIX 3AKOHOS BH3YyaJIH3aIHs, 3a/1aHH,
npodeccHOHaTBHOM | MAMEMAMUUECKUX, IIpoGnemnuas OuieTs Ha
NeSTeTbHOCTH Ha ecmecmeeHoNaAyUHbIX U TeKIus, 9K3aMeH
OCHOBE 3HAHMIA obwenpogheccuoHanbHbIX Jlexuusi-
QUCYUNTIUH, HEOOXOOUMbIX OISt JTACKYCCHSL

OCHOBHBIX 3aKOHOB
MaTeéMaTU4YCCKUX U

peuternus munossvlix 3a0a4 6
obnacmu ACPOUHIICEHEPUU.




€l

Komnerenuun

Kon

Conep:xanue

€CTECTBEHHBIX HayK
C IpUMEHEHHEM
MHPOPMAITMOHHO-
KOMMYHUKaIHOHHBI
X TE€XHOJIOTHH

HWnaukaTop A0CTHIKEHUS
KOMIeTeHI[HH
(mnaHUpyeMble pe3yabTaThl
o0yueHus)

O6pasoBaTesIbHBI
€ TeXHOJIOTHI
(hopmupoBanus
KOMIIETeHIIHH

3HaeT: OCHOBHBIC 3aKOHBI
xumuny meet:[Iponssoau
Th BBEIYHMCJICHHUS C
HCIIOIb30BAHHEM
OCHOBHBIX MOHATHH U
3aKOHOB XHMHUHU.

Bnagneer: CoBpemeHHOM
TEPMHHOJIOTHEH B
00JIaCTH XUMUH

®opma
OLIEHOYHOT
0 cpecTBa

CooTBeTcTBHE YPOBHEii 0CBOEHHSI KOMIETEHIHH IVIAHAPYeMbIM pe3yJIbTaTaM 00yueHHsl U
KPHTEPHUsIM HX OLICHHBAHUSI

BBICOKHIT

cpeaHui

HUKe CPeIHero
(TmoporosblIii)

HU3KMIi(TIOPOroBbIii
yYpOBeHb He
JOCTUTHYT)

I xaJbl oeHUBAHUS

OTJIMYHO / 329TeHO Xopoo / 3a9TeHo YAOBJIETBOPHTEJIBH HEY/I0BJICTBOPUTEIBHO /
0/ 3a4TeH0 HE 3a4YTE€HO

: 3HaeT: OCHOBHEBIE 3HaerT: . 3Haer: He 3naert:
3aKOHBI XUMHH OcHOBHBIE OcHoBHBIE OCHOBHBIE 3aKOHBI
VYmeet:.Ilpon3BoauTs | 3aKOHBI 3aKOHBI XUMHH
BEIYHCIICHUS C XMMHUHU:. XUMHUHU:. He
KCIOJBb30BaHUEM VYmeer: VYmeer: ymeer: IIpousBoaur
OCHOBHBIX NOHATHN U | IIpou3Bonuth IIpousBoauts b BBIYHCIICHUS
3aKOHOB XMMUH BBIYUCIICHUS BBIYUCIICHUS Pa3IIYHBIX
Bnaneer:CoBpemMeHHO | s Pa3IMYHBIX crnocoboB
i TepMHUHOJIOTUEN B HNPHUIOTOBIIEHHs | CHOCOOOB BBIPAKEHUSI
00JIaCTH XUMHH. pacTBopa BBIPOKCHHS KOHIICHTPAIIUU
CnocobeH: 3a/laHHON KOHLIEHTpallul | pacTBOPOB
IIpumenuts KOHLIEHTPALlUKA. | PAacTBOPOB. He Bnaneer:
OCHOBHBIE 3aKOHBI Brnaneer: Brnaneert: CoBpeMeHHoOI
xumnu a4 pemienus | CoBpemenHoit | CoBpeMeHHOH | TepMHMHOJIOTHEH B
THUIIOBBIX 33Ja4. TEPMHHOJIOTHE | TEPMUHOJIOTHE | OOJIACTH XMMHH.

it B oOmactu it B obmactu

XMMUH. XUMHH.

[Tonumaer:

3HayeHue

OCHOBHBIX

3aKOHOB

XMMUH A7

peleHus

THUTOBBIX

3aaa4y.




7.3 Tunosbie KOHTPOJIbHbIC 3aJaHUd WJIN HHbIC MaTEepHaJIbl, HCOﬁXOI[I/IMbIe AJIA

OLCHKN 3HAHUH, YMEHHUH, HABBIKOB, XapPaKTepPU3yWIUMX IJTanbl (GopMHUpPOBaAHUS
KOMIIETEeHIMI B Mpouecce 0CBOeHHs 00pa30BaTeIbHO NPOrpaMMbl

7.3.1 TumnoBble 3aJaHus IJsl NPOBEIEHUS] TEKYIIEro KOHTPOJISI U PYyOe:KHOro

TeCTHPOBAHMA
Ilpumepul 6onpocoe ona 3ausumel 1a60pamopHvIX padom:

1. Yro Takoe pacTBOpbI?

2. UYto Takoe pacTtBOpuMOCTh? Kakas cymiecTByeT 3aBUCHUMOCTb MEXKIY H3MEHEHUEM
TeMIepaTypbl ¥ pacTBOPUMOCTBIO TBEPABIX TEN?

3. Uro Takoe nepeHachlleHHbIe pacTBOPbI? Kak ux rotoBsT?

4. Yro Takoe kpuctaimuzanus? E€ npaktuyeckoe 3HaueHue?

5. Kakag 3aBUCHMOCTb CYHIECTBYET MEXKIY IUIOTHOCTBIO pPacTBOpa M COJEp:KaHUEM
MacCOBOM J0JIM PaCTBOPEHHOTO BEIIECTBA?

6. B uéM oTiIMuKe KOHLIEHTPUPOBAHHBIX U Pa30aBIIEHHBIX PaCTBOPOB?

7. Kaxue criocoObl BIpa)KEHUsI KOHIIEHTPAIIUHU BbI 3HaeTe?

8. Kakas cBsizb Mexay MOJSPHOCTBIO U COAEpPKAHUEM MACCOBOM JOJIM pacTBOPEHHOTO
BenrecTna?

9.  Uto Ha3bIBAE€TCSI HOHHBIM MPOU3BENECHUEM BOIbI? UeMy paBHO ero 3Hauenue npu 22°C?

10. C momoIIplo Kakux Mmoka3arejaeii MOKHO 0XapaKTEePU30BaTh KUCIOTHOCTD (IIIETOYHOCTH)
pactBopa?

11. Kakue BellecTBa Ha3bpIBalOTCS UHAUKATOpaMu? UTO Ha3bIBaeTCs MHTEPBAJIOM IE€peXojia
WHJIUKaTopa?

12. OmnpenenuTh KOHIICHTPAIIMIO HMOHOB BOJOpPOJA W THUIPOKCHIa B pacTBope: a) pH
KoToporo paseH 6,2; 6) pOH koToporo paBeH 5. YKaxuTe cpeay pacTBopa.

13. BprauciauTe KOHIEHTpauui HOHOB Bomopoaa W pH mns 0,5 MomspHoro pactBopa
COJIIHOM KHCJIOTBI, €CJIM KaKyllasicsi CTENEHb AUCCOLUALUMU COJITHOM KHUCIIOTHI B 3TOM
pactBope 85%. Otser: 0,425 monb/m; 0,37.

14. UYto Ha3bIBaeTCs TUAPOIM3OM cojiei? B Kakux ciydasix Impu THIPOIN3e 00pa3yroTcs: a)
KHCIIbIE coJin; 0) ocHOBHBbIE conu? [losicHuTe Ha mpuMepax.

15. Hanwucarb MONEKYJSIpHbIE M MOJEKYJISPHO-MOHHBIE YpPaBHEHHUS peaKIHMid THAPOSIn3a
ciaenyromux coieit: Na,SO4; NaCN; KCl; NH4NOs; Fey(SO,)s; KsPO,; CH3;COONa.
KakoBa peakiusi cpeapl pacTBOpa B KOKIOM cirydae?

16. Yto HazweiBaetcsa OydepubiM pactBopom? [loscHuTe MexaHu3M OyQepHOro neHcTBHs Ha
npuMepax aMMHAYHOTO U alleTaTHOro OydepoB.

17. TloHATHA CTETIEHH OKHUCIICHHS U BaJI€HTHOCTH JIEMEHTA.

18. Kakue peakuuu Ha3bIBAIOTCS OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIMU? WX  BUIBI.

[IpuBecTn npumepsl.
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19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.

Baxwneiiimue BemiecTBa OKUCIMTENIM W BOCCTAaHOBUTENM. BemiecTBa ¢ OKHUCIUTENBHO-
BOCCTAHOBUTEJILHOM JBONCTBEHHOCTHIO.

[Ipomecchl OKHUCIEHHSI W BOCCTAHOBJIEHHUA. OJIEKTPOHHBIE U AIIEKTPOHHO-MOHHBIE
YPaBHEHUS MPOLIECCOB OKUCIIEHUS U BOCCTAHOBJICHUSI.

[locnenoBaTebHOCTh COCTABJICHUS YPaBHEHHM OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIX
peaKiuu.

[TonsaTHE PNEKTPOAHOrO U OKUCIUTEIbHO-BOCCTAHOBUTEIBLHOTO TOTEHI[MAIA BEIIECTB.
OJ1C peaknuu. HanpasieHrne OKUCIUTETbHO-BOCCTAHOBUTEIBHOW PEAKIINAH.

Kak n3meHs10TCsl OKMCIUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBA AJIEMEHTOB B Mpejeax
nepuoja, rpynisl nepruoguyeckoi cucremsl .M. Menneneesa?

Kak onpenenuTs MOJISIpHBIE MAacChl SKBUBAJIEHTOB OKUCIUTENSI 1 BOCCTAHOBUTEIIS?

UTo Ha3BpIBAETCS ANEKTPOIHBIM OTEHIIMAIOM MeTala’?

Kakue 351eKTpoiHbIe MOTEHIMAIBI HAa3bIBAIOTCS CTaHIapTHRIMU? Kak ux onpenesnstor?
VYpaBuenue HepHcra.

Kakne ycTpolicTBa Ha3bIBAIOTCS TaJbBAHMYECKHMMU 3eMeHTamu? Kakol snekTpon B
rajbBaHUYECKOM 3JIEMEHTE SIBJISIETCS] KATOAOM, aHOJOM?

Kak coctaBuTh cxemy rajgbBaHU4E€CKOTO 3JeMeHTa U BuucauTh IJ[C raapBaHUuECcKOro
AJeMeHTa?

Uto HazbiBaeTCs KOppo3uerd MetaioB? Buasl koppo3un. K KakuM M3 HUX OTHOCHUTCS
razoBasi KOppo3usi?

K xakoMmy BHAy KOppO3MH OTHOCUTCS OOpa3oBaHHE Ha MOBEPXHOCTU MeIu €€ OKcuia
IIPY HAaTPEBAHUM U PYKABUMHA HA BO3yXe?

Kakune meTanibl B MUKpOTaabBaHUUECKUX 3JIEMEHTAX (Iapax) Ha3bIBAIOTCS aHOJAHBIMU U
KaTOIHBIMU?

Kakoe xene30 koppo3upyer ObicTpee — HaXOAsIIeecs B KOHTAKTE C OJIOBOM WUJIU MEJIbI0?
OTtBeT 000CHYHTE.

Kak nmnporekaer KOppo3uss B ciaydae NOBPEXKICHHUS IMOBEPXHOCTHOIO  CJOA
OLMHKOBAHHOTO Y HUKEJIMPOBAHHOIO )KeJIe3a MPHU UX KOHTAKTE C BOJIOM?

CriocoObl 3alIUThl METAJUIOB OT KOPPO3HUH, UX CYUTHOCTb.

[IpoTexkTopHas u KaToAHas 3alllMTa METAJUIOB OT KOPPO3UH, MOSICHUTH HAa MPUMEPaX.

Ilpumepovr mecmoguvix 3a0anuii 0131 nPoOBeOeHUA MEKYULe20 KOHMPOJIA U PYDeIHCHO20

mecmupoeanus:

3apmanne 1 CKOJBKO TPAaMMOB HUTpATa KaJMsl HYXKHO A7t mpurotoBieHus 250 T 6%-Horo

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

3apanme 2 MaccoBas a0t (%) cynbdara Kanus B pacTBOpe, MOTYICHHOM 13 220 MIT BOJIBI

u 30 r K,SO,, paBHa:
a) 12 %; 6) 14 %; B) 18 %.
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3aganne 3 [Ipu oOpa3oBaHMM rajJbBaHHYECKOTO IJIEMEHTA C HUCIIOJIb30BAHIUEM HUKEIIEBOTO
3JIEKTPOJIa B KAYECTBE aHO/1a, KATOJIOM MOXKET OBITb. ..
a) Cu; 0) Fe; B) Zn.
3ananme 4 [Ipu 00pa30BaHMM TrAIbBAHMYECKOTO AJIEMEHTA C UCTIOJIB30BaHUEM ITHHKOBOTO
AJIEKTPO/Ia B KAYECTBE aHO/1a, KATOJIOM MOXKET OBITb. ..
a) Al; 6) Cu; B) Ca.
3aganne S [Ipu oOpa3oBaHHMM rajJbBaHHYECKOTO JJIEMEHTA C HCIIOJIB30BAaHUEM HKEIIC3HOTO
3JIEKTPO/Ia B KAYECTBE aHO/1a, KATOJIOM MOXKET OBbITh... a) Zn; 6) Ni; B) Al.
3aganne 6 Yro oOpasyeTcs Ha KaToJie M aHOJIE MPH AIEKTpoJn3e pactBopa KBr?
a) K, H,, Br,; 6) H,, KOH, Br;,; B) K, H,KOH,, HBr.

Ilpumepvt munogvlx uHOUBUOYANLHBIX OOMAUIHUX 3A0AHUTL

Ilpumepl. Beraucautb MOJSIPHOCTh, HOPMAJIbHOCTh, MOJISUTBHOCTE B TUTP 20%-T0 pacTBOpa
cynbdara xenesa (II), IoTHOCTH KOTOpOro p = 1,21 T/em’.

Ipumep?. o xakoro o0bEMa HyXHO pa36aButh 15 cM’ 14%-HOro pacTBOpa HUTPATA KaJIHS
mnotHOCTHIO 1,09 r/eM’, uT06b! momyuuts 0,5 H. pacTBOpa?

Ilpumep 3. CocTaBUTh ypaBHEHUS MIPOIIECCOB, MPOTEKAIOIINX MPHU AJIEKTPOIU3E BOIHOTO
pacTBOpa XJOpUIa MEU C MHEPTHBIMH JICKTPOTAMHU.

Ilpumep 4. CocTaBuTh ypaBHEHUS MPOLIECCOB, MPOTEKAIOIINX MPHU AJIEKTPOIU3E BOJIHOTO
pacTBOpa XJOpUIa MEU C MEIHBIM aHOJIOM.

Ilpumep 5. CocTaBuTh ypaBHEHUS MPOLIECCOB, MPOTEKAOIINX MPHU AJIEKTPOIU3E BOJIHOTO
pacTBopa cynb(hara Kanusi ¢ MHEPTHBIMH JIEKTPOIaMU. BRIUUCIUTD MacCy pa3ioKHUBIICHCS
BOJIBI U 00BHEM BBIJICTUBIIUXCS KUCIIOPO/Ia U BOIOPOa (YCIOBUS HOPMAILHBIC) TIPH
MPOITYCKaHUMU TOKA cuiioi 8A B TeueHue 1,5 Jyacos.

Ilpumep 6. CocTaBuTh ypaBHEHUS MPOLIECCOB, MPOTEKAIOIINX MPHU AJIEKTPOIU3E BOJIHOTO
pacTBOpa HUTpaTa cepedpa ¢ UHEPTHBIMU AIeKTpoaMu. Kakoit Cuibl TOK JOJIKEH OBITh
WCIIOJIB30BaH JIJIsl TOTO, YTOOBI BBIJCIUTH U3 PAacTBOpaA coilu cepedpo maccoii 10,8 r3a 6
MUHYT?

Ilpumep 7. Kene3o HaX0AUTCSI B KOHTAKTE ¢ Mebl0. Kakol U3 MeTaioB OyIeT OKUCATHCS
TIPU KOPPO3HH, €CITH 3Ta Mapa MeTaJlIoB nomajaet B kuciyro cpexy (HCI)? daiite cxemy
00pa3yroIerocs Mpu 3TOM rajJbBaHUUECKOTr0 3JIeMeHTa, paccuntaiite J/[C, Hanumure
ypaBHEHUS JEKTPOJIHBIX MPOIIECCOB B MOHHOM BHJIE, COCTaBbTE HOHHOE U MOJIEKYJISIPHOE
YpaBHEHHSI OKUCIUTEIbHO-BOCCTAHOBUTEIHPHON PEAKIIUU MPU pabOTe TaHHOTO
KOPPO3HUOHHOTO TaJIbBAHMYECKOTO AJIEMEHTA.

Ilpumep 8. ATFOMUHHI HAXOUTCS B KOHTAKTE C KEJIE30M B CpPeie HEUTPAIBLHOIO
anekTposuta (NaCl). CocraBbTe cXeMy rajJbBaHHYECKOTO 3JIEMEHTA, 00pa3yroIIerocs npu
stoM. PaccuuTaitte 31C 1 nsmenenue ceoboaHou sHeprun ['mb6ca B cTaHAapTHHIX
yenoBusix (AG°298) nist aToro anemenTa. CKOJIbKO IpaMMOB METallJIa OKUCTUTCS 3a 55 ¢
paboOTHI ATOTO JIEMEHTA, JAIOIIET0 TOK CUIION 6 A.
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7.3.2 TunoBble 3aJaHusA I T[POBEJCHUS] TNPOMEKYTOYHONl aTTeCTANNH

(3k3ameHa)

Komnemenuyuu:
OIIK-1 — CrmocobGeH pemiath THIOBBIC 33/1auyd MPO(PECCHOHANTBHON JEATEILHOCTH Ha

OCHOBE 3HAHMUM OCHOBHBIX 3aKOHOB MAaTE€MATHMUYECKMX U €CTECTBEHHBIX HAayK C IIPUMCHCHHNECM
I/IH(I)OpMaI_[I/IOHHO-KOMM}/HI/IKaI_[I/IOHHBIX TEXHOJIOTHM.

10.
1.

12.

BOI’lpOCbl K 3K3ameny:

OCHOBHBIE TIOHATUS W 3aKOHbl XMMHMH. Moib, MOJSpHas Macca, XUMUYECKHU
DKBUBAJICHT, MOJIIpHAs Macca SKBHUBAJICHTA. 3aKOHbl XWMHH: COXPAHEHUS MAaccChl,
IIOCTOSIHCTBA COCTaBa, 3KBUBAJIEHTOB, 3aKOH ABOTaapo.

CoBpeMeHHast Teopusi CTpoeHus aroma. KBanTtoBble uymcia. PU3NUECKUH CMBICI
KBaHTOBBIX YUCEN C TOYKU 3PEHHS CTPOEHUS aTOMa, UX B3aUMOCBS3b.

[IpyHUMNBI 3aMOJIHEHHUS] ATOMHBIX OpOMUTANIEd SJIEKTPOHAMHU: MPHUHIIMI HAWMEHbIIEH
sHepruu, npaBuio KieukoBckoro, npunuun Ilaynm, npaBuino XyHOa, «IpoBaI»
DJIEKTPOHOB.

[Tepnognuecknii 3axkoH /.M. MenneneeBa — OCHOBHOM 3aKOH XMMHH, CBSI3b €TO CO
CTPOCHHEM aTOMOB. XapaKTep U NPUYNHA U3MEHEHHS CBOMCTB JIEMEHTOB B IIEpUOAaX U
[JIABHBIX MOATPYNIAX B NEPUOJNYECKON CUCTEME SJIEMEHTOB.

S-, p-, d-, f-cemeiicTBa XUMHUYECKUX 3JIEMEHTOB U MX PACIOJIOKEHUE B MEPUOTUIECKOU
cucreme /.M. MenneneeBa. Pa3zo0parh Ha mpuMepax CTPOEHUE UX BaJIEHTHBIX YPOBHEU
AJIIEKTPOHHBIX 000JIOYEK.

[lonarue 00  SHepruM  HMOHU3ALMM, DHEPrUM  CPOJACTBA K  DIIEKTPOHY,
ANEKTpoOoTpULAaTENbHOCTH. Kakue cBoliCcTBa aTOMOB OHU XapaKTEPHU3YIOT.

KoBaneHTHasi, HOHHas1, BOJOPOAHAS, METAJUIMUECKAss XUMUUYECKUE CBSI3U (pa3oOpaTh Ha
npuMepax).

CBoiicTBa KOBaJEHTHOM  CBSI3M: DJHEPrus, JUIMHA, KpaTHOCTb, IMOJSPHOCT,
HaIPaBJIEHHOCTh, HACHIILIAEMOCTb.

KoBanentHass xumuueckasi CBsi3b, YCJIOBUSI €€ OOpa30BaHUsI MO METOAY BaJICHTHBIX
cBsa3eil. MexaHu3Mmbl 00pa30BaHUsl KOBAJICHTHBIX CBsI3€il: OOMEHHBIA, JOHOPHO-
akuenTopHelii. Curma - v 1y - CBA3M, NOSICHUTh Ha IPUMEPAX.

Tunel MEXMOJIEKYISIPHOTO B3aUMOICUCTBUSI.

Xumnueckas KuHETHKA. CKOpPOCTh XMMHYECKOM pPEakIMH, €AUHULbBI W3MEpPEHHS,
@DaKTOpHI, BIUAIONIME HA CKOPOCTh XMMUYECKON peakinu. 3aKOH JEUCTBYIOIIUX MaccC -
OCHOBHOM 3aKOH XMMHUYECKON KMHETUKU. KOHCTaHTa CKOPOCTH peaKIuu.

BrnusHue temmeparypbl Ha CKOpOCTh xuMudeckux peakuuid. I[lpaBuno Baut-T'oddda,
TeMIepaTypHblii KOdQPHUIIMEHT peakuuu. DHEPrusl aKTUBALMM XUMHUYECKUX PEaKIIU.
VYpaBHeHnue Appenuyca.
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13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.
26.

217.

28.
29.

Xumuueckoe paBHoBecue. lIpusHakum xumuueckoro paBHoBecuss. KoHcraHTa
paBHOBecHsi. CMellleHHEe PaBHOBECHUS] MPU WM3MEHEHUWU KOHIIEHTPALUM, TEMIIEPATyphl,
napienus. [Ipunnun Jle-1larense, pa3obpatsk Ha IpUMEpaXx.
TepmonnHamuueckass  cucrema. (OCHOBHBIE — TEPMOJMHAMHMYECKHE  IApaMETPBI:
BHYTPEHHSS SHEPTUs, SHTAJIBIINSA, SHTpoNHsl, SHeprus [ nb06ca, sneprus ['ensmronpia.
IlepBblii 3akoH TepMoauHAMHUKU. I[IpuioxkeHue 3Toro 3akoHa K H300apHBIM U
M30XOPHBIM ITPOLECCAM.
Tepmoxumus. TermoBbie »ddexthl peakmmii. 3akoH l'ecca W ero clueacTBUs.
Tepmoxumudeckue ypasHenus. Pacuer AH 006p,, AS .006p,, AG 0061,...
Knaccudukanuus 1ucnepcHbIX CUCTEM MO CTENEHU AUCTIEPCHOCTH.
Hctunnblie pacTBOphl. TepMoauHaMuKa mpoieccoB pacTBopeHus. CriocoObl BEIPAKEHUS
KOHIIEHTPALlU1 pacTBOPOB.
PactBopel 3nekTposmToB. Teopus 3MEKTPOJUTHYECKOM aucconmanuu. [maparamus
MOHOB. CUJIbHBIE U CJIa0bIE 3JIEKTPOIUTHI.
PactBops! cinalbix 3nektponutoB. Ctynenuaras aucconuanus. CTeneHb U1 KOHCTaHTa
JUCCOITMAIIMN CJIA0BIX AJIEKTPOJAUTOB. OT KakuxX (PaKTOpoB OHHM 3aBUCAT? 3aKOH
pazbaBnenust OcTBabia.
DIEKTpOoNUTHYECKasl auccoruanus Boasl. oHHOE npousBeneHue BoAsl. BoaopoaHslii
U THApOKCWIbHBIN TTokazaTenb pH u pOH. bydepHbie pacTBopsI.
['maponu3 coneit. Tumnbl rugposnza. KoHcTaHTa, cTeneHb TUIIPOJIN3a, B3aUMOCBS3b
Mexay HUMHU. CTyneH4YaTblid THAPOITH3.
OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE peakinu. [IoHsATHE CTEeNeHU OKHUCIIEHHs aToMa B
Monekyie. [Iporeccel okucnenus u BoccraHoBieHus. [IpuBeaure npumepsl BEIIECTB
OKHUCJIMTEIIEN U BOCCTAHOBUTEIIEH.
MexaHn3M BO3HMKHOBEHHs S3JIEKTPOAHOIO TOTEHIMAlIa HAa TpaHULE pasjena:
MOBEPXHOCTh METAJIJIa- paCTBOP JIEKTpoauTa. Y paBHeHue HepHcra.
CranaapTHBIN BOAOPOIHBIN IEKTPOA. Pl Hanps>KeHU METaJIoB.
lanpBanmyeckuit snmement. 3J[C rambpBaHUuecKOTro 3jieMeHTa. KoHIEHTpalMoHHbBIN
rajJbBaHUYECKUH JIEMEHT.
DIEKTPOIN3 pacTBOPOB U paciuiaBoB. IIpoliecchl, mpoTekarone Ha KaTole U aHOJE.
[Tpumepsl. 3akonbl Dapajes.
Buael koppo3un MeTaJuIoB.
ONEKTPOXUMHUYECKAsT  KOPpPO3Ws. YPpaBHEHUS  PEaklMil, NpPOTEKAIUX MpH
rajibBaHoOKoppo3uu. Pa3zoOpate Ha npumMepax.

30. CnocoObl 3aIUTHI METAJUIOB OT KOPPO3UH.

Ilpakmuueckue 3a0anus 0,11 npoeedeHus IKIAMeHa:

Ilpumep 1. B 600 mn pactBopa comepxutcs 30 r cynbdara amomunaus. OnpenenuThb

MOJISIPHOCTb, HOPMAQJIBHOCTh U TUTP PACTBOPA.
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Ilpumep 2. Xpom HaxoAuTCs B KOHTakTe ¢ cepebpom. Kakoil n3 mertamioB Oyner
OKUCIATBCS TIpu Koppo3uu B kucion cpene (HC1)? Hanumure ypaBHEHHS 3IEKTPOIHBIX
npoueccoB (B MOHHOM BHJE€) U COCTaBbTE€ CXEMy OOpa3yroIIerocss KOPPO3HMOHHOIO
rajgbBaHUYECKOTO 3JIEMEHTA.

Ilpumep 3. Cuctema 2CO + O, 2CO, + Q HaXoauTCs B COCTOSIHUM paBHOBecHs. Bo
CKOJIbKO pa3 M3MEHHUTCS CKOPOCTh pEaKUMM NpU YBEJIMYEHUH KOHUEHTpAluu OKCHJA
yraepoaa(Il) B 4 paza?

Ilpumep 4.Kak HY>XKHO U3MEHUTDH JABJICHUE, TEMIEPATYPYy, KOHIEHTPAIUIO UCXOAHBIX
BEILIECTB, YTOOBI CMECTUTh XMMHUYECKOE PAaBHOBECHE B CTOPOHY OOpa30BaHHUs YTIEKHUCIOrO
raza: 2CO + O, « 2C0O, + Q?

Ilpumep 5. Hanucath ypaBHEHHE MPOLIECCOB JIEKTPOJIU3a BOJHBIX PACTBOPOB COJICH:
xnopuna meau (II), cynpdara amtoMuUHNUS C YTOJIBHBIMU 3JIEKTPOIAMH.

Ilpumep 6. T'allbBaHUUECKUU DJIEMEHT COCTOMT M3 CEpeOPSHOro AJIEKTpoja,
norpyx€HHoro B 1 M pacTtBop HuTpaTa cepedpa U CTaHAAPTHOIO BOJOPOJHOIO 3JIEKTPOAA.
Berunciute DJIC sneMeHTa, HamucaTh YpaBHEHUS 3JIEKTPOJIHBIX MPOIECCOB U CyMMAapHOM
peaKIuu, IPOUCXOoAsIen Mpu padboTe ANeMeHTa.

Ilpumep 7. CocTaBbT€ ypaBHEHHE THUAPOJIA3a M PACCUUTAUTE KOHCTAHTY THUAPOJIH3A
(Kr) BogHoro pacteopa xsopuaa ammonus. Ky(NH,OH) = 2* 10°.

Ilpumep 8. Bo CKOJBKO pa3 yBEIMYHUTCS CKOPOCTh XMMHUYECKOW PpEAKIUHU, €CIU
MOBBICUTH TEMIIEPATYPy peaKkIMoHHONW cMecu Ha 30°? TemmepaTypHbiii KO3hOUITMEHT paBeH
3. Ilpumep 9. Beruucnure pH pacTtBopa, KOHLIEHTpalKs KATHOHOB BOJAOPO/Ia B KOTOPOM
coctasiser 5,2*10° mos/m.

Ilpumep 10. Beraucante KOHUEHTPALUIO KATHOHOB BOJIOPO/1Aa U TUAPOKCH/I-aHHOHOB B
pactBope, eciiu ero pH = 8,3.

Ipumep 11. Berancimre pH pacTBopa rHApoKCHAa Kaus KoHIeHTparmeii 2,4%¥107
MOJIB/J.

IIpumep 12. Boruucaute pH 0,1 M pactBopa yKCYyCHOU KUCIOTHI.

Ipumep 13. Hamummure XumMudeckyro GopMyiy TOi U3 Ha3BaHHBIX COJIEH, B BOJHOM
pacTBoOpe KOTopoil eHondTanenH 6eciBETEH: CyIbPUT HATPHS, XJIOPU aMMOHUS, KapOOHAT
KaJIWsl, IMAHU]T KaJHsl.

Ilpumep 14. BBIMUCIUTH 3JIEKTPOAHBIN MOTEHIHAI JIEKTPOIA U3 METATTTIMYECKOTO
IIUHKA, TorpykeHHoro B 0,03 M pacTBop HUTpaTa IIUHKA.

Ilpumep 15.1lpu 3nexkTponn3e paciuiaBa XJopuaa HaTpHsl B TEUEHUE 5 4aCcOB Ha KaToJIe
BBIICTWIIOCH 3,6 T Metaima. OnpenenuTsh CUIy TOKa U 00bEM XJIOpa MpU HOPMAJbHBIX
YCIIOBHSIX.

Ilpumep 16. 1IluHK HAXOOUTCS B KOHTAaKTe C HUKeaeM. Kakoil U3 simeMeHTOB OyaeT
OKUCIISThCS Tpu Kopposuu B kucioii cpene (HCl)? Hamummre ypaBHEHHE AJIEKTPOIHBIX
npoueccoB (B HMOHHOM BHJAE) U COCTaBbTE CXEMYy OOpa3ylolIerocss KOPPO3HOHHOIO
rajgbBaHUYECKOTO 3JIEMEHTA.
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Ilpumep 17. CTEHKHU CTATBHOTO KOTJIA 3AIIUIICHBI OT KOPPO3UU 110 METOIY
npoTekTopa. B KkauecTBe MaTepualia mpoOTEKTOpa UCIOJIH30BAIM TUIATUHY, MAarHUM, BUCMYT,
0J10BO. B kakoM citydae 3amuTa npou3BeicHa MPaBUIbHO?

7.4 Metoauyeckue MaTepuaybl, ONpeaesilONIde NPOUEeAYPbl OLEHUBAHUS
3HAHM, yMEeHHIi, HABBIKOB, XaPaKTEPU3YIOIIUX dTanbl ((OPMHUPOBAHUS KOMIIETEHIIUMH

KoHTposib OCBOCHMS AUCHUIUIMHBI W OIICHKA 3HAHWN OOyYaloIMXCs Ha JK3aMEHE
MPOU3BOAUTCA B COOTBETCTBUHM C [lomokeHWeM O TPOBEACHUH TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH UM MPOMEXKYTOYHOM aTTeCTallMM OOydYaroluxcs M0 00pa30oBaTeIbHBIM
MporpaMMaM BBICIIIETO 00pa30BaHUSI.

TecToBBIE 3a7aHUS

Kpumepuu oyenku 3nanuii 00yuaroumuxca npu npoeeodeHuu mecmuposanusi:

O1eHKa «omauyHo» BBICTABIIAETCS TIPHU YCIOBUHU MPABUIIBHOTO OTBETA OOYJAIOIIETOCS
He MeHee ueM 85 % TECTOBBIX 3aJaHUM.

O1eHKa «xopouto» BBHICTABISIETCS TIPH YCIOBUM MPABMIHBHOTO OTBETa 00YyYaromerocs
He MeHee ueM 70 % TECTOBBIX 3aJaHUM.

OueHka «yooenemeopumesibHo) BBICTABISIETCS TPU YCJIOBUU TMPABUIBLHOIO OTBETA
obyuaromerocst He MmeHee 51 % TecTOBBIX 3aJaHUM.

O1ieHKa «Hey0061emeopumenbHoy) BHICTABIISETCS MPU YCIOBUHU MPABHIBHOTO OTBETA
obOyuarorerocst MmeHee 4em Ha 50 % TeCcTOBBIX 3aaHUM.

IK3aMeH

Kpumepuu oyenusanusa sxzamena:

OueHka «omauyHo» BBICTABISETCS OOydYaloIIeMycCs, IMOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UPOBAHHbBIC, ITyOOKHE 3HAHWS BOMPOCOB 3K3aMEHAIIMOHHOTO OWjieTa U YMEHHE
YBEPEHHO MPHUMEHATh MX Ha MPAKTUKE MPU PEUICHWH KOHKPETHBIX 3aJad, CBOOOJHOE H
MpaBUIIbHOE 000CHOBAHUE MPUHATHIX PEHICHUN.

Or1eHKa «xopouto» BBICTABISIETCS 00yYalomMIeMycCs, €CJId OH TBEPJO 3HAET MaTepual,
rPaMOTHO W TIO CYIIECTBY H3JaraeT €ro, ymMeeT IPUMEHATh IOJyYeHHbIC 3HAaHHS Ha
MpakTUKE, HO JOMYCKAeT B OTBETE WJIM B PEIICHUM 3a7a4 HEKOTOPhIE HETOYHOCTH, KOTOPHIC
MOYKET YCTPAHUTh C TOMOIIBIO JIOMTOJIHUTEIBHBIX BOIIPOCOB PO aBaTesl.

OueHka «yooenemeopumenvHo) BBICTABISECTCS O0ydarolmeMycs, IOKa3aBIIEMY
dbparMeHTapHBId, Ppa3pO3HEHHBIM  XapakTep 3HAHWH, HEIOCTATOYHO  IPAaBHIIbHBIC
dbopMynupoBKM 0a30BBIX TMOHSTHHN, HAPYIIEHUS JIOTHYECKOW TOCIEIOBATEILHOCTH B
M3JIO)KEHUHU TIPOTPAaMMHOI0 MaTepuaja, HO MPU ATOM OH BJIaJIEET OCHOBHBIMU TMOHSITUSIMHU
BBIHOCUMBIX Ha 2K3aMEH, HEOOXOIUMBIMU JIJIs1 JAIBHEUIIETO 00yUYeHUsI U MOXKET MIPUMEHSATh
MOJTydEHHBIE 3HAHUS 110 00pa3Ily B CTAaHIAPTHON CUTYAIIUH.

OueHka «Hey0oe1emeopumeibHo» BHICTABISETCS 00y4JaroeMycsi, KOTOPbIA HE 3HaeT
OOJIbIIIEN YacTH OCHOBHOTO COJIEP)KaHUSI BBIHOCMMBIX Ha 5K3aMEH BOIPOCOB TEM
JTUCIUTIIAHEI, TIOMyCKaeT rpyObie OMUOKHA B (OPMYITHPOBKAX OCHOBHBIX TIOHATHH U HE yMEET
WCII0JIH30BATh MOJTYYEHHBIE 3HAHUS MPU PEIICHUN TUTIOBBIX MPAKTHUYECKUX 3a7a4.
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8 IlepeyeHb OCHOBHO¥ U JONOJHUTEIbHON YUeOHOH JIUTEPATYPHI, HEOOXOAUMOH 1JIA
OCBOCHMS AMCUUILIMHBI
8.1 OcHoBHas yueOHasi iuTepaTypa

No Hcnonw3yercs Kon-Bo
I /;1 HaumeHoBaHue IpU U3YYECHUH 9K3EMILISPOB B
paszernoB oudImoTeKe
1 Bopzosa, JI. [I., OcHOBBI 0O0me# xumun Bcee pazgenst DNEKTPOHHBIH
(BBC Jlanp) : yuebnoe mocobme / JI. JI. pecype
Bbopsosa, H. 0. Uepnuxosa, B. B. Skymes.
- Cankr-IletepOypr : Jlans, 2022. - 480 c.
URL:  https://e.lanbook.com/book/211691,
(obparmienue 09.06.2023).
2 | Xamucroa W.JI., Pykooacteo mo jucu. | Bee pasmensl OJIEKTPOHHBIN
Xumus [OnekTpoHHBI  pecypc]:  ans pecype
OakanaBpoB 1o Hanp. [loar. ArpouHxeHepus /
N.J. Xanucrosa, JI.A. banamosa, fIpocnasib,
OI'BOY BIIO AI'CXA, 2015, 154¢
3 XUMust: MPaKTUKYM ISl CTYJIEHTOB Bce pazaensl DNEKTPOHHBIN
nHKeHepHbIx Hanpasieauil (OBC Jlann) pecype
[DnexTponnslii pecype] : yue6. [Tocooue / T.U.
bokosa, 1.B. Bacunbsosa, H.A. KycakuHa. —
Hosocubupck : HTAY, 2011. — 106 ¢. — Pexum
noctyma: https://e.lanbook.com/book/4554,
(o6pammenue 09.06.2023)
8.2 /lomosiHuTe/IbHAS YUeOHasl JIMTEpaTypa
N Hcnons3yercs Kon-Bo
11 /;1 HaumenoBanue NP M3Y4EHHH | Kype JK3EMIULSIPOB B
pa3aesos oubsmoTexe
1 | I'maexa H.JIL, 3amaun u ynpaxksenus no | Bce pasgens 40
obmieit xumuu [Tekct]: yueOHoe mocobue /
H.JIL. I'nmunka, JI., Xumus, 1984, 264c
2 | AxmeroB A.C., O0mas u Heopranuueckas | Bce pasgenst 93
xumust [Tekcr]: yueOHuk mis By3os / H.C.
Axwmeros, M., Bercmn.mk., 2001, 743¢
3 | Pomanuesa JLM., COGopHuk 3amau U
yrnpaxkHeHud 1o obmerdr xumum [Tekcr]: | Bce pa3mens 20
yuebHoe mocobue / JIL.M. Pomanmena, M.,
Brrcmr.mik., 1991, 288c¢

Hoctyn oOyvarommxcs K 3JeKTpoHHBIM pecypcam (OP) oubmoreku ®I'BOY BO Sfpocnasckas
I'CXA ocymecTBisieTcsi MOCPEICTBOM 3JIEKTPOHHOU MH(POPMAITMOHHONW 00pa30BaTENbHON Cpe/ibl aKaJIeMUH

u caiita o joruny u napodto (https://biblio-yaragrovuz.jimdo.com/31eKTpOHHBIN-KATAJIOT).
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9 Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAUIMOHHOM ceT UHTEepHeT

9.1 IlepeyeHb JIEKTPOHHO-O0NOJIMOTEYHBIX CHCTEM

Ne

w/n HaumeHnoBanue TemaTuka Pe:xxnm noctyna
DIIEKTPOHHO-ONOINOTEYHAsT CHCTEMA

|, | 7ICKTPOHHO-DHOIMOTEHHAA CHETEM YHuBepcanbHas https://e.lanbook.com/
n3gaTeyIbcTBa «JIaHpy
DIIEKTPOHHO-ONOINOTEUHAS CUCTEMA )

2, | ZIeKIP YHuBepcanbHas http://ibooks.ru/
«1Books.ru»
Hayunas snextponHas Oubimorexa .

. http://el .
3 cLIBRARY RU YHuBepcanbHas ttp://elibrary.ru/

9.2 IlepeyeHb peKOMEHIYyeMbIX HHTEPHET-CAHTOB MO THCIUTIIMHE

1. MunuctepcTBo oOpazoBaHus U Hayku Poccuiickoit Deaepaiuu [DIeKTPOHHBIN pecypc]. —
Pexxum noctymna: https://minobrnauki.gov.ru/, cBOOO HBIN. — 3ari. ¢ 3KpaHa. — S3. pyc.

2. ®enepanpHbii mopTan «Poccuiickoe oOpazoBaHue» [DNEKTpoHHBIA pecypc]. — Pexum
noctyna: http://www.edu.ru, cBo60aHBIN. — 3ari. ¢ skpaHa. — 3. pyc.

3. Uudopmanuonnas cucrema «EIWHOE OKHO MOCTyma K 0Opa30BaTEIbHBIM pecypcam»
[OnexTpoHHbIii pecypc]. — Pexxum nmoctyma: http:/window.edu.ru, cBoGoaHbIi. — 3ari. c
JKpaHa. — 3. pyc.

4. @enepalbHBI TEHTP HHPOPMAIMOHHO-00PA30BATEILHBIX PECYpPCOB [DIEKTPOHHBIM
pecypc]. — Pexum nocryna: http://fcior.edu.ru, cBo6oaHbIN. — 3ari. ¢ 3kpaHa. — 3. pyc.

5. MuHuCTEpCTBO CcelbcKOro xo3siiictBa PD [DnexktpoHHbId pecypc]. — Pexum nocrtyma:
http://mcx.ru/, cBoOOHBIN. — 3ari. ¢ sKpaHa. — 3. pyc.

6. Hayunas snextponnas 6uOnmnoreka eLIBRARY.RU [Onexrponnsiii pecypc]. — Pexum
noctyma: http://elibrary.ru/, cBo6oaHbBIN. — 3ari. ¢ 3KpaHa. — 3. pyc.

7. CenbCKOXO3SIMICTBEHHAsI AJIEKTPOHHAs OWOIMOTEKa 3HAHUM [DIEKTPOHHBIN pecypc]. —
Pexxum noctyna: http://www.cnshb.ru/akdil/, cBoboaHbIN. — 3ari. ¢ skpanHa. — 3. pyc.

8. llenTpanpHasg HayyHas CeEJIbCKOXO3sIiCTBeHHass Oubnuoreka Poccenbxo3akagemMun
[QnexkTpoHHbIil pecypc]. — Pexxum goctyma: http://www.cnshb.ru/, cBoboaHbIil. — 3ari. c
3KpaHa. — 3. pyc.

9. HWudopmarmmonHo-cripaBouHbiii  moprtail. IIpoekt Poccuiickoii  rocymapcTBeHHOH
OMOMMOTEKM JIsI MOJIONEKHU [DIEKTpoHHBIM pecypc]. — Pexxum moctyma: www.library.ru,
CBOOOMHBIN. — 3arI. ¢ 3KpaHa. — S3. pyc.

10 MCTOI{H‘ICCKHC YKazaHnud AJad oﬁyqammnxm 0 OCBOCHHMIO TMCHUIIJINHBI

| Bua yueGHBIX 3aHSTHI | Opranu3anus 1esiTeJIbHOCTH 00y4YaloIerocs
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Buja yueOHBIX 3aHATHH Opranusanus 1eATeJJbHOCTH 00y4a0lIerocs
Hanucanune koHCHeKkTa JIEKIM: KpaTKO, CXEMaTU4YHO, MOCJEA0BATEIbHO
(GuKCHpOBaTH  OCHOBHBIC  TOJIOXKEHHS,  BBIBOJABL,  (DOPMYJIHUPOBKH,
0000IIeHNS; TIOMEYAaTh BaXXHBIE MBICIIH, BBLICTATH KIIOYEBBIC CIIOBA,
TepMuHbl. O003HAYUTH BONPOCH], TEPMHUHBI, MaTEpHUaJl, KOTOPHIH BBI3BIBACT
TPYIHOCTH, MOMETUTh M TMOMNbBITATHCA HAWUTH OTBET B PEKOMEHIyEeMOM
mutepatype. Ecnu camocTosITensHO HE ynaeTcsl pa3oOpaThCsl B MaTepHuale,
HEOOXOANMMO COPMYIUPOBATH BOMPOC M 337aTh MPEMOJaBATENI0 Ha
KOHCYJIbTAIIMH, HA TPAKTUYECKOM 3aHSTUU.

PaGora no anroputMam, MpeaCTaBIEHHBIM B METOAMYECKUX YKAa3aHMUSX IO
BBITIOJIHEHUIO JTAa0OpaTOpHBIX paboT. AHaJIM3 BBINOJTHEHHOW paboOThI,
(GopMyIUpPOBKA BBIBOJIOB 10 UTOraM BBINIOJHEHHONW pabOThl HA OCHOBaHHUU
Marepualia, ITOYEpPIHYTOr0 U3 KOHCIEKTOB JIEKIIMH, OCHOBHOW U
JIOTIOJIHUTENIbHOM JIUTeparypsl, pecypcoB cetu MurepHer. [louck oTrBeToB
Ha KOHTPOJIbHBIE BOIIPOCHI.

Pabora ¢ KoOHCHEKTaMH JIEKIMHA, OCHOBHOM H  JOMOJHHUTEILHON
JIMTEepaTypoi, pecypcamu cetu UHTEepHeT.

Jlexus

JlaGopatopHas pabota

[ToaroroBka Kk 3K3aMeny

11 IlepevyeHb HHPOPMAIMOHHBIX TEXHOJIOTHH, HCI0JIb3YeMbIX IIPH OCYIIECTBICHUH
00pa30BaTeILHOTO MpoLecca Mo JUCHUILIUHE, BKIKYAA NepevyeHb NPOrpaMMHOIo
obecrieyeHus: 1 ”HPOPMANMOHHBIX CIPABOYHBIX CHCTEM

HNudopmannronHeie TE€XHOJIOTHH, HCIIOJIb3YEMBIE pu OCYILECTBIICHUH
00pa3oBaTeNbHOrO Mpolecca MO AUCHUIUIMHE MO3BOJSIOT: OOECIEUUTh B3aMMOJCHCTBHE
MEXJy Y4YaCTHUKaMH OOpa30BaTENbHOIO MpOIECCa, B TOM YHUCIE CHUHXPOHHOE U (WJIH)
ACHHXPOHHOE B3aMMOJICHCTBUE IOCPEACTBOM ceTh HHTEpHET, B T.4. C HUCIOJb30BAHUEM
ANEKTPOHHOW HMH(OPMAIIMOHHO-00pa30BaTENLHON cpeAbl akaaeMuu; (UKCHUPOBATh XOJ
00pa3oBaTEeNbHOTO MpOIEcCca, PE3YIbTATOB MPOMEKYTOUYHON aTTECTAllMd MO JUCUUIUIMHE U
pE3yJIbTaTOB OCBOEHHUSI 00pa30BaTeIbHON MPOrpaMMbl; OPraHU30BaTh MPOIECC 0Opa30BAHUS
nyTeM BHU3YyallM3allMM W3y4aeMo MH(OpMAaIK MOCPEICTBOM MCIOJIb30BaHUS MPE3EHTAUH,
y4eOHBIX (PUIEMOB; KOHTPOJIUPOBATH PE3YJIbTaThl OOYYEHHS HA OCHOBE KOMITBIOTEPHOTO
TECTUPOBAHUA.

11.1 IlepevyeHb JTULEH3MOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOIr0 NMPOTrPAMMHOIO
o0ecrneueHus1 yueOHOro nmpouecca

Ne HaumenoBanue TemaTuka
1. |Microsoft Windows OmnepanuoHHas cucreMa
2. |Microsoft Office (Bxirouaer Word, Excel, PowerPoint) [TakeT 0(hHUCHBIX MPUITOKEHUN

11.2 Ilepeyens npogeccHOHAIBHBIX 023 JAHHBIX M HH(POPMALMOHHBIX
CIIPABOYHBIX CUCTEM
HaunmenoBanue | TemaTuka | DJIeKTPOHHBII ajpec

|.N‘9
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n/n

CnpaBo4yHO-IpaBOBas

http://www.consultant.ru

JlocTyn ¢ KOMIIBIOTEPOB

1. | cucrema VYHuBepcanbHas
AJIEKTPOHHOTO YUTAJILHOTO 3aJI1a
«Koncynprantlmoc» .
o6ubmmoreku SApocnasckoit [AY.
Nudopmarnmonno- https://www.garant.ru/
IIPaBOBOM MOpPTaI JlocTyn ¢ KOMITBIOTEPOB
2. | P P VYHuBepcanbHas Y P
«"apaaT» AJICKTPOHHOTO YHUTAIBHOTO 3aJia
oubnmotexu SApocnaBckoit 'AY.
https://polpred.com/
JlokaneHas cetp ApocnaBckon
I'AY / uaauBuyanbHbIN
3 baza nannbix Polpred.com v .
) HHUBEPCAJIbHAS | HEOrPAHUYEHHBIA JOCTYII U3
0630p CMU P P . yu
JT000H TOYKH, B KOTOPOI MMEeTCs
JOCTYII K ceTn IHTEpHeT 1Mo
JIOTUHY ¥ TIapOJIIO.
https://H36.pd/
K mpousBeaeHusIM, iepemieammm B
00IIeCTBEHHOE JIOCTOSTHUE JIOCTYTI
HanuonannHas CBOOOTHBIMN.
4. | anekTpoHHas OubMoTeka | YHuBepcanbHas | K mpousBeneHusM, OXpaHsIeMbIM
(H3B) aBTOPCKUM MPABOM JIOCTYII C
KOMITBIOTEPOB 3JIEKTPOHHOTO
YUTAJIBLHOIO 3a/1a ONOINOTEKH
Spocnasckoit 'AY.
C http://agris.fao.org/agris-
eI aT3UpOBa )
5. | baza manueix AGRIS search/index.do
HHas .
JlocTytt cBOOOTHBIM
Nudopmarmonno-
CIIpaBOYHAsI CHCTEMA )
P . Cnenuanmm3upoBa | http://www.cnshb.ru/AKDiL/
6. | «CenbCKOXO3SIMCTBEHHAS _
HHas JlocTyrt CBOOOTHBIH.
AJIEKTPOHHAS OMOIMOTEKA
3HaHui» (CObu3l)
bazaganueixSpriner Cnenuanmn3upoBa ) )
7. p ) p https://link.springer.com
Nature eBook Collections | HHas
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11.3 Joctyn k cetu UHTEpHET

Kaxnpiii oOywaromuiics B TEUEHHME BCero mnepuoaa oOydeHus oOecIeueH
WHIMBUIYATbHBIM HEOTPAHUYCHHBIM JOCTYIIOM (YIaJICHHBIM JIOCTYNOM) K ceTu HTepHET u
K JIEKTPOHHOM nHpOopMaImoHHo-oopazoBatenpHoM cpene PI'BOY BO Spocnasckas 'CXA.

12 MaTepuaJIbHO-TEXHHYECKOe o0ecredeHne 00y4eHHus M0 JMCUUILIHHE

[lo Bcem Buaam y4eOHOW JACATEIBPHOCTH B paMKax JUCHHUIUIMHBI «XHMUSD)
UCIIONB3YIOTCA TMOMEUIEHUsI — y4eOHbIe ayJUTOPUM ISl MPOBEACHUS YUYEOHBIX 3aHSTHI,
NPEAYCMOTPEHHBIX YYEOHBIM IUIAHOM, OCHAILEHHbIE OOOPY/IOBAHUEM U TEXHUYECKUMHU
cpeactBamMu 0oO0yueHus. [lomemieHuss 1 CaMOCTOSITENBHOM pabOThI  OOYYaIOIIMXCS
OCHAIIIEHBI KOMIIBIOTEPHOM TEXHUKOM C BO3MOYKHOCTBIO MOAKIIFOYEHUS K ceTu MHTEpHET u
oOecriedeHbl JIOCTYNIOM B DJJIEKTPOHHYIO HMH(POPMAIIMOHHO-00pA30BaTEIbHYIO CpEdy
aKaJIeMHH.

12.1 IlnanmpyeMble mNOMelleHUs] /JJsi TPOBeJAeHHs] BCeX BHAOB Y4eOHOI
AeSITeJIbHOCTH

HanMeHnoBaHHe crieHAJTbHBIX MOMeIeHHii OcHalIeHHOCTH CeNHATbHBIX MOMeIeH it
Yueonaa ayoumopusn onsa npoeedenusn Criernanu3upoBaHHast MeOelb — yueOHas Jocka, yueOHas
YueOHbIX 3aHAmuil MeOeIb.

[Tomemenne Ne 240. TexHnudeckue cpencTBa 00ydeHus, Habopbl

KommuectBo nocanounsix mect: 120. JIEMOHCTPAIMOHHOTO 000PY/I0BaHUS U y4eOHO-

Anpec (MeCTOTOI0KEHNE) TTOMEIIICHHUS HaTJIATHBIX TocoOuit — MukpodoH Shurec 606,

150052, Apocnasckas 00.1., T. SIpociaBib, kommberotep E6300/2Gb/160Gb/AOC, npoektop — BenQ
yi. E. Konecosoii, 70. SP920P, akyctuka — Microlab H 600, sxpan ¢

anektpornpuBoaoM ClassicLyra 366%274.
[Iporpammuoe o6ecnieuenue: MicrosoftWindows,

MicrosoftOffice

Yueonaa ayoumopusn onsa nposeoenusn Crienmanu3upoBaHHas MeOellb — yuyeOHas ocka, yueOHas
YUEOHbIX 3aHAMUIL Me0eIb.

[Tomemenne Ne 107 Texanueckue cpencTBa oOy4eHus, HAOOPBI
KonmnuectBo nocagounsix mect: 18. JEMOHCTPAllMOHHOTO  00OpyAOBaHUsI U y4eOHO-
Anpec (MeCTOTOI0KEHNE) TTOMEIIICHHUS HATJIATHBIX TOCOOUH - HOYTOYK, MYJIbTUMEIHA-TIPOEKTOP,
150052, Apocnasckas 06u1., T. SIpociaBib, aKkpaH, cteHn «Tabnuna Menaeneesay.

ya. E. Konecosoii, 70. JlabopaTopHoe 00opyoBaHue - 3JIEKTpOIaHeNb banny -

1 mr., Becel BK-500 - 1 mr., Becer BJIKT 500 - 1 mr.,
Becel BJIP 200 - 2 mr., Bmaromep B3M - 1 mmr.,
JIBYCTOPOHHSISI TIPUCTaBKa — 2 IIT., Ne4b MydenabHas - 1
IIT., BBITSDKHOM mIKad - 1 mIT., MOHOMEP YHUBEPCAIbHBIN
- 3 wrT., IamMeHHbi potometp - 1 mT., voHomep -1 miT.,
yaeTpoTepmoctar YI'Y - 2 mrt., poromerp JIOII-72 m —
1 wr., porokonmopumerp ®IK - M - 1 mT., xpomororpad
- 1 mr., mkad cymwmnpHbIN - 2 mT., 3muaackon O] - 1
IIT.
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[Iporpammuoe oGecnieuenue: MicrosoftWindows,
MicrosoftOffice.

Ilomewenue 0na camocmoamenvHoi padoomast
ooyuarwuxcs

ITomentenune Ne 109.

KonnuectBo nocapounsix mect: 12.

Anpec (MeCTOTOI0KEHNE) TTOMETIICHHUS
150052, Apocnasckas 06.1., T. SIpociaBib,

ya. E. Konecosoii, 70.

CrneunanuzupoBaHHas MeOesb — yueOHas MeOelb.
TexHuueckue cpecTBa 00y4eHUs] — KOMITBIOTEPHI
HepCOHaJIbHbIE — |2 MIT. C JTUIIEH3UOHHBIM IPOIPaMMHBIM
o0ecrieueHneM, BbIX0/I0M B ceThb IHTEpHET U JTIOKaIbHYIO
CeTb, JOCTYIIOM K HH(OPMALIMOHHBIM pecypcam,
3IIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTENbLHOM cpelie
®OI'BOY BO Spocnasckas [CXA, k 6a3aM JaHHBIX U
MH(POPMAIIMOHHO-CIIPaBOYHBIM cucTemMa. Konaunnonep —
1 .

[Iporpammuoe o6ecnieuenne — Microsoft Windows,
MicrosoftOffice, cnenuanu3upoBaHHOE JUIIEH3HOHHOE U
cBOOOJIHO pacnpocTpaHsieMoe IPOrpaMMHOE
o0ecrieueHue, MpeayCMOTPEHHOE B pabodeil mporpamme
JCIIUTLTHBI

Tlomewenue ona camocmoamenvHoil pabomasl
oodyuarowuxca

[Tomemenne Ne 318.

KonuuectBo mocamounsix Mect: 12.

Anpec (MECTOMONIOKEHNE) TTOMEIICHUSI:
150042, fIpocnaBckast 0011, T.

Spocnasis, Tyraesckoe mocce, 58

Criernanu3upoBaHHast MeOelnb — yueOHas MeOelb.
TexHuveckue cpesicTBa 00YISHHS — KOMITBIOTEPHI
nepcoHaibHble — 12 1T, ¢

JMIIEH3HOHHBIM IPOTPAMMHBIM 00€CTIEYeHHUEM, BBIXOI0M
B ceTh «/IHTEpHET)» HIIOKAIBHYIO CETh, JOCTYIIOM K
UH(POPMAIIMOHHBIM pecypcaM, SJEKTPOHHOU
uH(popMaIroHHO-00pa3oBarenbHOl cpeae PI'BOY BO
SApocnasckas [CXA, k6a3am JaHHBIX HUHPOPMAIIIOHHO-
CIPaBOYHBIM CHCTEMaM, KOMUP-TIPUHTEDP — 11T,
Kongunuonep — 1 mir.

[Iporpammuoe obecnieuenue — MicrosoftWindows,
MicrosoftOffice,cnenmanu3znpoBaHHOe TUIICH3NOHHOE U
cBOOOJIHO pacnpoCTpaHsIeMOEIPOrpaMMHOE
obecrieueHue, MpeyCMOTPEHHOE B paboyeil mporpamme
JCLUITITNHBIL.

Ilomewenue ona camocmoamenvHou
pabombut obyuarouiuxcs

ITomenrenue Ne 341

KonudecTBo mocagoyHbIXx MecT — 6.
Anpec (MeCTOTOI0KEHNE) TTOMEIIICHHUS
150042, SpocnaBckas 0611, T.
Spocnasib, Tyraesckoe mocce, 58

Crneunanu3zupoBaHHas MeOesb — yueOHas MeOelb.
TexHuueckue cpecTBa 00y4eHUs] — KOMITBIOTEPbI
NepCOHaIbHbIE — |2 MIT. CIIMIEH3UOHHBIM ITPOIPAMMHBIM
o0ecrieueHneM, BbIX0/I0M B ceTh «MHTepHET» U
JIOKAJIbHYIO CeTh, IOCTYIIOM K HHPOPMAIIMOHHBIM
pecypcam, 3JIeKTPOHHOMMH(DOPMALIMOHHO-
obpazoBarenbHoit cpeae PI'BOY BO fpocnasckas
I'CXA, k6azam naHHBIX U HH(OPMAIIMOHHO-CIIPABOYHBIM
cuctema. Konauumonep — 1 wr.

[Iporpammuoe obecnieuenue — MicrosoftWindows,
MicrosoftOffice,crienmanu3upoBaHHOE JTUIEH3UOHHOE U
cBOOOJIHO pacipoCTpaHsIeMOSIIPOrpaMMHOE
obecrnieueHue, MpeycCMOTPEHHOE B pabouell mporpamme
JICIIMTIITHEL.
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Ilomewenue 0na xpanenus u
npoghunaKmuuecKo2o 00CaAyHCUsaAnU
yuedH020 000pyOOBaAHUS

ITomemenus Ne 210, Ne 328.

Anpec (MeCTOTOI0KEHNE) TTOMEIIICHHUS
150052, Apocnasckas 06.1., T. SIpociaBib,
ya. E. Konecosoii, 70.

Criernaim3upoBaHHast MeOEIb; CTEIUIAXKH [T XPaHEHUS
yueOHOTO 000pYAOBaHMS; KOMIBIOTEP C JIUIIEH3MOHHBIM
NporpaMMHBIM oOecrieyeHreM, BbIXo1oM B IHTepHeT 1
JIOKAIBHYIO CETh, JOCTYIIOM K HH(OPMAIMOHHBIM
pecypcam, dIIEKTPOHHOW HHPOPMAaIMOHHO-
o0Opa3oBaTeIbHOM Cpesie akaJeMuH, K 0a3aM JIaHHBIX U
UH()OPMAIIIOHHO-CITPABOYHBIM CHCTEMaM; HAYIIIHUKY;
CKaHep/TpUHTEP; CIIeNUANTbHBIA HHCTPYMEHT U
WHBEHTAPh 11 00CTyKUBaHUS YIeOHOTO 000PY10BaHUS.
[Iporpammuoe o6ecnieuenue: MicrosoftWindows,
MicrosoftOffice.

Ilomewenue 0na xpanenus u
npoguiakmuuecko2o 00CayHcueanus
yuebnoz2o 000pyoosanus

ITomemennst Ne 312, Ne 236

. Anpec (MeCTONOJIOKECHHE) TTOMEIIICHHUS :
150042, fIpocnaBckast 0011, T.
Spocnasis, Tyraesckoe mocce, 58

Crennanu3upoBaHHasi MeOeIb; CTEIUIAKU TS XpaHSHU
yueOHOT0000pYA0BaHMS; KOMIIBIOTEP C JIMIIEH3UOHHBIM
NpOTPaMMHBIM 00eCTIeYeHHEM,BBIX0I0M B IHTEpHET 1
JIOKAJIbHYIO CETh, IOCTYIIOM K HH(POPMAIIMOHHBIM
pecypcaM, 3JIEKTPOHHOU HH(POPMAITHOHHO-
0o0pa3oBaTeNbHOM cpesie akaaeMuH, K0a3aM JaHHBIX U
UH(POPMAIIMOHHO-CIIPABOYHBIM CUCTEMAaM; HaYIITHUKH;
CKaHep/TIPUHTEP; CTICIUATbHBIN HHCTPYMEHT U
MHBEHTAPH JJIs1 00CITY>)KUBaHUS

yuebHoro obopynoBanus.IIporpaMmMmuoe obecrieuenue:
MicrosoftWindows, MicrosoftOffice..

13 Opraﬂmauml 06p330BaTe.]II>HOI‘O nmpouecca Jist Jinil ¢ OrpaHn4YeHHbIMUA
BO3MOKHOCTHMH 3/10POBbS

OO0y4enure 00y4Jaromuxcsi ¢ OrpaHUYECHHBIMU BO3MOXKHOCTSIMU 3710POBbSI TIPU
HEOOXOMMOCTH OCYIIECTBIISIETCS HA OCHOBE A THPOBAHHOW paboUeii mporpaMMeI ¢
MCIOJIb30BAHUEM CIICIIUATBHBIX METOJ0B O0YUYECHUS U TUJAKTUIECKUX MAaTEPHAJIOB,
COCTaBJICHHBIX C Y4€TOM OCOOCHHOCTEH MCUX0(U3NIECKOTO PA3BUTHSI, WHAUBH Ty aTbHBIX
BO3MO’KHOCTEH M COCTOSIHUS 3/TOPOBbS TAKUX 0Oydaronuxcs (00ydaromierocs).

B nensx ocBoeHust yueOHON MpOrpaMMbl JUCIUILTUHBI MHBATUAAMHE U JTUIIAMH C
OTPaHUYECHHBIMHU BO3MOKHOCTSIMU 37I0POBBSI Y HUBEPCUTET 00ECIICUNBAET:

— JIJIsl ’HBAJIMJIOB U JIUII C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI 110 3pEHUIO:
pa3MeleHue B TOCTYIHBIX JUIsl 00YYaIONTUXCSl, SIBIISIOIIUXCS CICMBIMU UITU
C1a0OBUISAIIMMHE, MECTaX U B aJaITUPOBAHHON popme cripaBoOYHON MHGOPMAIIUU O
pacnucaHny Y9eOHBIX 3aHATHIN; TIPUCYTCTBUE aCCUCTEHTA, OKAa3bIBAIOIIETO
oOyyaroieMycsi He0OXOIUMYIO TTIOMOIIb; BBIMTYCK aIbTEPHATHUBHBIX (DOPMATOB
METOANYECKUX MaTEepHAIOB (KpYyIHBIN mpUdT uiu ayauodaiib);

— JIJIsl ’HBAJIMJIOB U JIUII C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS TI0 CITYXY:
HaJJIeKAIIMMH 3BYKOBBIMU CPEJICTBAMU BOCITPOM3BEICHUS UH(DOpMAIIHH;
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— JUTSl KHBAJIMIOB | JIMI] C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMHU 3/I0POBBSI, UMEIOIIIHX
HapyIICHHsI OTIOPHO-BUTATEIHLHOTO amapaTa: BO3MOKHOCTh OECIIPESITCTBEHHOTO
JIOCTYIIa 00yYaOIIHUXCs B YICOHBIC TOMEIIECHHUS, TyaJIeTHBIE KOMHATHI U IPYTHE
MTOMEIIEHUS KadeIphl, a TAKXKe MPEeObIBAHUE B YKA3aHHBIX IIOMEIICHHSIX.
OO6yuaromuecs U3 unciaa nHBaIuA0B U il ¢ OB3 obecrneueHbl meyaTHbIMU U (UITH)
AJICKTPOHHBIMH 00pa30BaTEIBLHBIMHU pecypcaMu B (popMax, alalTHPOBAHHBIX K
OTPaHUYEHUSM KX 3I0pOBbs. OOpa3zoBaHre 00YUAIOIMIUXCS C OTPAHUYCHHBIMU
BO3MOKHOCTSIMU 3JIOPOBbSI MOKET OBITH OPTaHU30BAaHO KaK COBMECTHO C JIPYTHMHU
00y4JaroMHCS, TaK U B OT/ICILHBIX TPYIIaX WU B OTACIBHBIX OPTaHU3aIINSIX.
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MHUHHCTEPCTBO HAYKH W BhIciIero odpa3osanus Poccuiickoit Oenepaunu
DenepalibHOE TOCYLaPCTBEHHOE O10KETHOE 00pa30BaTeNIFHOE YUPEWKACHHE
BRICIIETO 00pa3oBaHUs
«pocnasckuil rocy1apCTBEHHEBIH arpapHblii YHUBEPCHTET»

ArpoTexHonornieckuii daxyaprer
VA \ YTBEPIKIALIO

TIpEPEKTOP N Y4eBGHOI U BOCITHTATENBHON
, L paboré, MonomeHON NONHTHKES

: R 30 wnrons 2023r.
AHHOTAIIUS PABOYEN HPOFPAMMBI AHCHHUILINAHBI

B1.0.12 «Xumusny»

Huoere ducyuraunor « Haumenosanue oucyunnunou »

Koa n wanpaenenue noaroToBKu 33.03.06 Aepounncenepuz
Haupagnennocts (npoduib) Mawune v obopydoeanue ¢ azpobuzniece
Ksanudnrkauus éaranasp
Popma obyueHus zaouan
['oa Hauana noaroToBKH 2023
DdakyneTeT LHHCCHEDHB T
Beinyckawuian kadeapa Mexanuzayus cerbckoX 0IANCMBENHO20 APOU3IROICIEA
Kadeapa-paspaborunk Sronozus
O6nLeM JHCUHIOAHNBIL, 4, / 3.8, 10873
TopMa KORTPONA (IIPOMEXRYTOUHAN ATTECTALNS) IKIAMER
Hexan o '
HHXEHEPHOTO hakynbTeTa FAA ““/ K.m.H., doyenm Lewynosa E.B.
(nodnucs) (yuénan cmenens,
38anie)
[Npeacenarens YMK ‘)_/?{, = K.AO.H, Anadpun I'.E.
{ noéfﬁ?&) (yuénas cmeneto,
3ganue)
3apemyroIHiT BEINYCKAIO WEH T /
kadeapoii AR AN 7 K.m.H., doyenm [leurynoea E.B.
(noonucs) {yuénan cmenens,
38aHUE)

Spocnasns, 2023 .



Jlexuu — 4 q,
JlaGopaTopHblie 3aHITHS -4 .
CamocrosrenbHas pabora - 90,40 .

MecTO IMCUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl:

JucrunnmHa «XuMUsD» OTHOCUTCA K 00s13aTEIHbHOM 9acTu 00pa30oBaTEIHbHOM
nporpaMMebl OakajgaBpHara.

JucuMniiuHa HanpasJieHa Ha GOPMUPOBaHMeE CJIeIYIOIIMX KOMIIeTCHIMH:

- OﬁHlerO(l)eCCI/IOHaJIBHBIe KOMIICTCHIHHU 1 HHAHKATOPbI UX TOCTHIKCHUS

KO).I Co;[epmaﬂne KOI[ N HAMMEHOBAHUE HHAUKATOPA JOCTHKCHUA KOMIICTCHIIHU
KOMIICTCHIMH KOMIICTCHIMH 3HATh | YMETh | BJAAECTh
Cnocoben  pematp | OIK-1.1
THTIOBBIE samaun | WA-1: Jdemoncrpupyer 3HaHl/I§ OCHOBHBIX 3aKOHOB MaTeMaTH4YeCKHX,
npodeccronanproi | CCTECTBEHOHAYUHEIX  H 0 menpodecCHOHAIBHBIX  THCHHUIIHH,
H€06XOIII/IM]>IX JIA peuieHus THIIOBBIX 3agavd B o0J1acTH!
JeSITeIbHOCTH Ha
. | arpOMH:KeHepHHU
OCHOBE 3HaHUU
OCHOBHBIX 3aKOHOB
OIK-1
MaTeMaTUYeCKUX | [IpousBoauts
€CTECTBEHHBIX HAyK BBIYHCIICHUS C CoBpemeHHOM
OcHOBHBIE 3aKOHBI N
¥ NPUMCHCHUCM N HCIIOJIb30BaHUEM TEPMHHOJIOTUECH B
nH(MOPMAITMOHHO- OCHOBHBIX ITOHATHN U | 00JIACTH XUMHUH
KOMMYHUKAI[MOHHBIX 3aKOHOB XUMHH
TEXHOJIOTHI

Kparkoe coaep:kaHue JUCHMIUIMHBI: OCHOBHBIE 3aKOHBl XHMUH,
nepuoanueckuil 3akoH .M. MenaeneeBa, CTpO€HHE aToma, XUMUYECKas CBS3b,
pacTBOPbBl  JJIEKTPOJIMTOB, XUMHYECKAs  KUHETHKA, TEPMOJMHAMHYECKUE
MapaMeTpbl XUMUYECKUX PEAKIMNA, DJICKTPOXUMHUS, KOPPO3Usd METAIUIOB, 3aIlUTa
METaJVIOB OT KOPPO3UH.




