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1 He.]'lb H 3a1a4Y1 OCBOCHHUA NTUCHMUIIJIMHBI

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 XUMHUECKOU CBS3H;

— HU3YyYeHHE OCHOB YUYEHHS O CKOPOCTH XUMHUUYECKUX PEaKINi, XUMUUYECKOM PaBHOBECHH;

— U3YYCHHE OCHOB YUYCHHS 00 YHEPreTUKE XUMUYECKUX PEaKIIUA;

— HW3YyYEeHHE OCHOB COBPEMEHHOW TEOPUU PACTBOPOB;

— HU3YyYeHHE TeOPUU OKUCIUTEIbHO— BOCCTAHOBUTEIBHBIX PEAKIINI U 3aKOHOB
DIIEKTPOXUMHUH;

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

— TIOKa3aTh poJib XMMHH B Pa3BUTHH COBPEMEHHOTO €CTECTBO3HAHUS, €€ 3HAUCHHE IS
npodeccuoHaIbHOMN AESITETbHOCTH;

— o0ecneyuTh  BBINIOJHEHHE  OOydYalOIIMMHUCA  JA0OpaTOPHOrO  MPAKTHKyMa,
WJUTIOCTPUPYIOIIETO CYITHOCTh U METO/IBI XHUMUU;

— TpUBUTH OOYYAIOIIMMCS HAaBBIKM TPAaMOTHOTO U palMoHAJIbHOrO odopmileHus
BBITIOJTHEHHBIX AKCIIEPUMEHTAIBHBIX PabOT B J1a0OPaTOPHOM MpaKTHKyMe, 00pabOTKH
Pe3yJbTaTOB AKCIIEPUMEHTA.

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJILTATOB 00Yy4€eHHS MO JMCHUILIUHE, COOTHECEHHBIX €
IUVIAHUPYEMBIMH Pe3yJIbTATaAMM 0CBOEHHUSsI 00pa30BaTeIbHOM MPOrPaMMBbI

W3ydyenne naHHOW AMCLUMIUIMHBI HANpaBieHO Ha (OPMUPOBAHHME Yy OOYYAIOIIUXCS
cnenyromieit odmenpodeccruonanbHon 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 1 kype
4acoB 4acoB
3. KonrakTHas paGoTa npu npoBejeHnu y4eOHbIX 3aHATHI, BCEro 8,60 8,60
(Jlex + Jlab + 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 pacueTa, pedepaTta, KOHTPOIBHOM pabOTHL, 3cce U Ip. — —
CamocTosiTenbHas paboTa IMpH BBHITIOJHEHUH KYPCOBOH 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 THCHUILUIMHBI 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
= =
HauMeHnoBaHue 1 co/iepkaHue pasgesia % E KonrakrHas pa60Ta npu . CaMocTosATe b
= JMCIHHUIUIMHBI (IepeYyeHb THAAKTHYeCKUX = 3 NPOBeIeHUM Y4eOHbIX 3aHATHH Hasi padoTa §
§( eIMHUI: PACCMATPUBAEMbIX MOATEM, ; 2 BT.4. B g
g BONPOCOR) g S | a |ap|m3| ®P¥e |gcp| cp | Kow | g
o MPaKTHY. TPOJIb S
- MOJrOT. R
1 | PeakmuonHas 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. [lpunyunvt pacnpedenenus 1,50 - 0,10 | 8,00 - 9,60
9NEKMPOHO8 8 DEKMPOHHOU 00010YKe amoMd..
Ilepuoouueckasn cucmema snemenmos J{. Y. 030| - 0,04 | 5.40 B 5.74
Menodeneesa 6 ceeme meopuu cmpoenus amoma
Xumuueckas cés3v. 2,00 - 0,05 | 12,00 14,05
2 | Xumuyeckas TepMOAMHAMUKA U KHHETHKA OIIK-1 - - - 15,00 - 15,00
Xumuueckasn kKuHemuxa — — — 8,00 — 8,00
OHepeemuxa XumMu4eckux peaxkyui. - — - 7,00 — 7,00
3 | XuMHYeCKHEe CHCTEMBI OIIK-1 — 14,00 0,40 | 46,00 — 50,40
Pacmeopwi snexkmponumos. Booopoousiii B B 0.20 | 26,00 B 26,20
nokaszameinb
Onexmpoxumusi - 12,00 0,10 | 12,00 — 14,10
Kopposusa memannos - 12,00 0,10 | 8,00 — 10,10
KypcoBas pabora (poexT) - - - - - — —
ITpomexxyTouHas arTecTanus (3K3aMeH): OIIK-1 — — — — 5,70 9,00
HUTOI'O no gucuuniuHe: — 4,00 | 4,00 0,60 | 86,40 5,70 108

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

Ne e HanMenoBamme Buapl Uy‘leﬁHle DopMBbI TEKYIET0
n/m | Kypca pazieia JUCHUILIHHBI 3ansATHii (B yacax) KOHTPOMH
JI JIP 113 yCIeBaeMOCTH
1 1 PeakioHHast ciocoOGHOCTH BEIIECTB 4 - PT
2 1 XuMudeckasi TepMOJIMHAMUKA U KHHETHKA — — PT
3 1 XHUMHUYECKUE CUCTEMBI — 4 PT, 3JIP, U]13
HUTOI'O: 4 4 - -

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




5.3 JlabopaTopHbIe padoThI

Ne Ne HaumeHoBaHue Bcero
HaumeHnoBaHue J1aGopaTOPHBIX padoT
n/n Kypca pa3aesia JUCHHILIMHBI 4acoB
1 1 XUMUYECKHE CUCTEMBI l'anpBanmveckuii 3eMeHT. P HanpsKeHU METaIoB. 2,0
DIIEKTPOIIH3.
2 1 Koppo3ust MeTaiuios. 3amura METaIoB OT KOPPO3UU 2,0
HUTOI'O:| 4,0

6 Ilepeyennb y4eOHO-METOAMYECKOTO 00ecTIeYeHusI JIsI CAMOCTOSITEIbHOH PadoThI
00yYaOIIMXCHA MO TUCHUILIUHE

6.1 Buabl camocrosiTtesibHOM padoTsl o0yuaromuxcs (CP)

No Bcero
w/n Ne kypca HaunmenoBaHue pa3jesia TUCHMILTHHbBI Buawbr CP 4ACOB
1 1 PeakmmoHHas CIIocOOHOCTH BEIIECTB Koncnektnposanne MaTepraioB | 25,00

IToaroroBka K TeCTUPOBAHUIO 4,40
2 1 XuMu4eckast TEpPMOAMHAMUKA U KHHETHKA Koucnexruposanye MaTepuanos | 3,00
IloAroToBKa K TECTUPOBAHUIO 2,00

3 1 XMMHYECKHE CUCTEMBI IToxroroBka K 3amuTe
1ab0paTOPHBIX paboT 12,00
KOHCHGKTI/IpOBaHI/Ie MaTepraaoB 20,00
[TonroroBka K TECTUPOBAHHIO 4,00
Brinonnenne WHIMBHIyaIBHBIX 10,00

JIOMAITHUX 3a8JaHIH

CamocTosiTe/ibHAsi pab0Ta NPH MOATOTOBKE K IK3aMeHY 5,7

HUTOI'O:| 96,10

6.2 MeToanueckne ykazanus (J1J51 CaMOCTOATEIbLHOM padoThI)

I[J'IH CaMOCTOATCIIBHOIO  M3Y4YCHHA  MATCpUaJIOB IO  AWCHUIIIMHE «XHUMHUS»
06yqaroumeca MOTI'yT BOCIIOJB30BaATbLCA CICAYIOIIMMHU AaBTOPCKUMHU MCTOJUYCCKUMU
YKa3zaHHUAMMU:

XamucroBa WM.JI., PykoBoacTtBo mo auch. Xumus [DIEKTPOHHBIM pecypc]: s
OakanaBpoB 1o Hamp. noAr. Arpourkenepus / M.JI. Xanucrosa, JI.A. banamosa, SIpocnasis,
OI'BOY BIIO AT'CXA, 2015, 154c¢ // Dnextponnas oudmnoreka AI'CXA.




7 ®oHI OLEHOYHBIX CpeacTB 1Jisl IPOBECIACHUSA Telcymeﬁ H HpOME)KyTO‘{HOﬁ aTrecranmmmu
oﬁyqaloumxcn o TUCHUIIJINHE

®oH/T OIIEHOYHBIX CPENCTB MO AUCIUIUINHE «XUMUSD» — KOMIUIEKT METOAWYECKUX H
KOHTPOJIBHO HW3MEPUTENBHBIX MaTepHalIOB, TMpEeAHA3HAYCH JUIS OIICHUBAHUS YPOBHS
chopmupoBanHoctu komnereHnuu OIIK-1 Ha pa3HbIX cTaausx 00ydeHUsI Ha COOTBETCTBHE
WHIUKATOPaM JOCTIKEHUST KOMITETEHITHIA.

@®OoHJT OIEHOYHBIX CPENCTB BKIIOYAET KOHTPOJIbHBIE MATE€pUANbl MJIsi TPOBEICHUS
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MIPOMEKYTOYHOU aTTECTAIUH 110 3aBEPIICHHUIO TIEPHOIa
00y4eHUsI.

Texymmii KOHTPOJbh YCMEBAEMOCTH OOECIeUYnBaeT OICEHUBAaHUE XOJa OCBOCHUS
JTUCITUTUTMHBI ¥ TIPOBOJIUTHCS B BUJIE KOMIIBIOTEPHOTO MM OJIaHOYHOTO TECTUPOBAHMS.

[IpomexxyTouHasi arrecTanusi HMEET LEJIbI0 OINPEJCIUTh CTENeHb JOCTHXKEHUS
3alJIAHUPOBAHHBIX PE3YNBTaTOB OOYYEHHS IO AWUCIUIUIMHE 32 ONPEICIICHHBIA TEepUOJT
obyuenus (1 xypc) u npoBoautcs B popme 3x3amena (1 kypc).

7.1 IlepeyeHb KOMNETEHIUH ¢ YKa3aHUEM 3TANoB UX (popMHUPOBaHMS B MpoLecce
ocsoenus OITOII BO

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

OIIK-1 —/lemoncmpupyem 3Hanue 0CHOBHBIX 3AKOHO8 MAMEMAMUYECKUX, eCEeCMEEHOHAYYHBIX U

o0bwenpogheccuonHanbHvIX OUCHUUNIUH, HEOOXOOUMBIX 0J1 PeuleHUs MUNOBbIX 3a0ay 6 oonacmu

Ne kypca

aAzZpOouUHIICeHepulU
1,2 | MaTematuka
1,2 | dusnka |
| 1 |XnMnﬂ |
3 | Tuapasnnka |
| 4 | TenmoTexnuka |
1,2 | MatepuanoBe/ieHIe M TEXHOIOTHsl KOHCTPYKIIMOHHEIX MATEPHAIIOB |
| 3 \MeIponomﬂ, CTaHJApTU3AIMS U CepTUDUKAITIS |
2,3 ‘ Nudopmatrka u nudpoBbie TEXHOIOTUU |
1,2,3,4 |Mexanuka
1 TeopeTnueckas MexaHUKa
3,4 TexHoorn4ecKkre MaluHbl 1 000pyIOBaHHE
3,4 TpakTopsl 1 aBTOMOOHITN
34 CenbCKOX 03 CTBEHHBIE MAIITHHEI
4 MaruHsl 1 060pyI0BaHUE B )KUBOTHOBOJICTBE
1 O3HakoMUTeNbHAs MPaKTUKA (B TOM YHCIIE MOJy4YeHHE EPBUYHBIX HABBIKOB HAyYHO-
MCCJIeIOBATEIHCKON paboThI)

5 | BeinosnHeHye 1 3aiyra BhINYCKHOM KBaTU()UKAIMOHHON paboThI

10
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7.2 Onucanue mnoka3zartejed u KPUTEPUECB OLCHUBAHUS KOMIIETEHIIMH Ha PA3JIUYHBIX 3JTanax HX
(l)OpMHpOBaHl/Iﬁ, OIIMCAaHHE KA OLICHUBAHUA

CooTBeTcTBHE YPOBHEii 0CBOEHHSI KOMIETEeHIHH IVIAHUPYEMbIM pe3yJIbTaTaM 00yueHHs U

Komnerenuun
KPUTEPUSAM HX OLICHUBAHUSA
HWnaukaTop A0CTHIKEHUS O6pa3oBaTeJbHbI HH3KHit
®opma . . HHIKe CpeiHero .
KOMIIETEHI MU € TeXHOJIOIHH BBICOKHH cpeaHuH o (HO]JOI‘OBI:IM YPOBEHb
OLEHOYHOT (TmoporosblIii)
Kox Cogepsxanue (TIaHupyeMble pe3ysbTaThl ¢hopmupoBanus 0 cpexcTBa He JOCTUTHYT)
06y'-ICH]/IH) KOMIIETEHI MU I xaanl OLICHUBAHUSA
OTJINYHO / 324TeH0 Xopoto / 3a4TeHo YAOBJIETBOPUTEIBH HEY/I0BJIETBOPUTEJIBHO /
[ / 3a4YTEHO He 3a4YTEHO
OIIK | CmocobeH pemathb OIIK-1.1[Jemoncmpupyem Jlexums- TectoBbie
-1 TUITOBBIC 3a1a4U 3HAHUE OCHOBHbBIX 3AKOHOB BU3YyanA3anus, 3aJ1aHusd,
npodeccHoHaTBHOM | MAMEMAMUUECKUX, IIpoGnemuas OuiIeTs Ha
IEeATEILHOCTH Ha ecmecmeeHOHAay4YHblX U JICKIO WA, JK3aMCH
OCHOBE 3HAHMIA obwenpogheccuoHanbHbIX Jlexuusi-
OCHOBHBIX 33KOHOB QUCYUNIUH, Heo6xor)w(|)4bzx onst JTACKYCCHSL
MaTeMaTHYECKUX U peuteruss munoesvlx 3aoaq 6
obnacmu azpoundicenepuu.
CCTCCTBCHHBIX HAYK
P — 3HaeT: OCHOBHBIC 3aKOHBI : 3naer: OCHOBHEBIE 3Haer: . 3HaeT: He 3naer:
HHOPMAITHOHHO- xumunY meet:1IponsBoan 3aKOHBI XUMHUH OCHOBHBIC OCHOBHEBIE OCHOBHBIE 3aKOHBI
KOMMYHHKAILIMOHHB! | Th BEIYMCIIEHUS C Vwmeer:.Ilpou3zBoauts | 3aKOHBI 3aKOHBI XUMHH
X TEXHOJIOTHH HCTI0JIb30BAHUEM BBIUMCIICHUS C XUMUH: . XUMUH:. He
OCHOBHBIX IIOHATUH U HCIIOJIb30BaHUEM VYmeer: VYmeer: ymeer: IIpousBogur
3aKOHOB XUMUH. OCHOBHBIX NOHATUHN U | [Ipom3BoauTh [IponzBouTh b BBIYMCIICHUS
Brnaneer: CoBpemeHHOM 3aKOHOB XUMUH BBIYUCIICHUS BBIYMCIICHUS Ppa3IMYHBIX
TEPMHUHOJIOTHEN B Bnageer:CoBpemeHHo | Juist Ppa3IAYHBIX croco0oB
00J1aCTH XUMHUHU 1 TEPMUHOJIOTHEN B MIPUTOTOBIICHUSI | CIIOCOOOB BBIPKCHUS
00J1aCTH XUMUH. pactBopa BBIPAKCHUS KOHLICHTpaIX
Crnioco0eH: 3aTaHHON KOHIIEHTPALlU! | pacTBOPOB
[IpumennTs KOHIEHTPALIUU. | PacTBOPOB. He Bnageer:
OCHOBHBIE 3aKOHBI Brnaneer: Bnaneer: CoBpeMeHHOH
XUMUH [UIs] PEILICHUS CoBpemenHoil | CoBpeMEHHOH | TepMUHOJIOTHEH B
THUIIOBBIX 3a/1a4. TEPMUHOJIOTHE | TEPMUHOJOTHE | OOJACTH XUMHH.
i B oOact i B o0OmacT
XHMUH. XUMUH.
Ilonumaer:
3HaueHHE
OCHOBHBIX
3aKOHOB
XUMHH IS
peueHns
TUIIOBBIX

3a7a4.




7.3 TunoBble KOHTPOJIbHBIE 3aJaHUA WJIN WHbIE MAaTePHAJIbI,
Heo0XoaAMMBbIe JIS OUEHKH 3HAHUM, YMEHUIl, HABBIKOB, XapaKTePHU3yHIIHX
Tanbl ¢dopmupoBanus KOMIIEeTeH UM B npoiecce O0CBOCHMS
00pa3oBaTeIbHOI MPOrPaMMBbI

7.3.1 TunoBble 3agaHus JIJs1 NPOBEJEHUS] TEKYIIero KOHTPOJSA H
PYO€KHOI0 TECTUPOBAHUS

Ilpumepot 6onpocoe ona 3auiumot 1a00pamopHbIX padom:

1. Yto Takoe pacTBOpPHI?

2. Yrto Takoe pactBopuMocTh? Kakas CylIecTByeT 3aBUCUMOCTb MEXKIY
U3MEHEHUEM TEMIEPATYPBI U PACTBOPUMOCTBIO TBEPIBIX TEN?

3. Yrto Takoe nepeHachllieHHbIE pacTBOphI? Kak nx rotoBsaT?

4. Yro takoe kpuctamnuzanus? E€ npaktuueckoe 3HaueHUe?

5. Kakas 3aBUCHUMOCTh CYIIECTBYET MEXIy IUIOTHOCTBIO pacTBopa U
COJIEp’KaHUEM MacCOBOM J10JIM PaCTBOPEHHOIO BellecTBa?

6. B uém oTanune KOHIIEHTPUPOBAHHBIX U pa30aBIECHHBIX PACTBOPOB?

7. Kaxue cnocoObl BeIpak€HHsI KOHLIEHTPALUU Bbl 3HaeTe?

8. Kakas cBsI3p MexAy MOJSPHOCTBIO U COJEP)KAHMEM MAacCOBOM JI0JH
pPacTBOPEHHOTO BELIECTBA?

9.  UYto Ha3bIBAaETCS MOHHBIM ITPOM3BEIECHUEM BOJAbI? YUeMy paBHO €ro 3HaYEHUE
npu 22°C?

10. C moMouipl0 Kakux IOKa3aTelaeil MOXHO OXapaKTEpPU30BaTh KUCIOTHOCTh
(11€5109HOCTH) pacTBOpa?

11. Kakwue BemiecTBa Ha3pIBalOTCA UHAUMKATOpaMu? UTO HA3bIBAETCS MHTEPBAIOM
nepexoaa MHAUKaTopa?

12. OmnpenenuTh KOHLEHTPALMIO MOHOB BOJIOPOJAa M THAPOKCHUIIA B pacTBOpE: a)
pH xoroporo paeen 6,2; 6) pOH kotoporo paBeH 5. Vkaxute cpeny
pacTtBopa.

13. BpuMcauTh KOHIIEHTpalMi0O HOHOB Bojopoaa u pH mns 0,5 monspaoro
pacTBOpa COJISHOM KHCJOTBI, €CJIM KaXyIlascsd CTeNeHb JIUCCOLIMAIIU
COJISTHOM KHUCIIOTHI B 3TOM pacTtBope 85%. Otset: 0,425 mounb/i; 0,37.

14. Yro Ha3bpIBaeTcs TUIPOJM30M coyiel? B Kakux cliydasix OpU THAPOIU3E
oOpa3yroTcs: a) Kucibie conu; 6) ocHoBHbIe conu? [losicHuTe Ha mpuMepax.

15. Hammcate MOJIEKYJIApHBIE M MOJEKYJSPHO-MOHHBIE YPABHEHMS pEaKLun
ruaponm3a ciaenayrommx coieit: Na,SO4 NaCN; KCI; NH4NO;; Fey(SOy)s;
K;3PO,; CH3COONa. KakoBa peakiusi cpeibl pacTBOpa B KaxJA0M cirydae?

16. Uro naswiBaercs OydepHsiM pacTtBopoMm? [losicaute Mexanusm OyQepHOTo
JIEUCTBUS HA IPUMEpPax aMMHAYHOTO U arleTaTHOTo Oydepos.

17. TloHsTHS CTENEHU OKUCIICHHS U BAJIEHTHOCTH AJIEMEHTA.

18. Kakme peakuuy Ha3bpIBAlOTCS OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIMU? HX
Buibl. [IpuBecTH npumepsl.

19. Baxueimme BellecTBa OKUCIMTEIM M BOCCTaHOBHUTeNnu. BemectBa ¢
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHOM IBOMCTBEHHOCTHIO.



20.

21.

22.

23.
24.

25.

26.
27.

28.
29.

30.

31.

32.

33.

34.

35.

36.
37.

[Ipoliecchl OKMCIEHUSI W BOCCTAHOBJICHUS. DJEKTPOHHBIE U SJIEKTPOHHO-
MOHHBIEC YPABHEHUS MTPOLIECCOB OKUCIEHUS U BOCCTAHOBJICHHUS.
[TocnenoBaTeabHOCTD COCTAaBJICHHUSI ypaBHEHU I OKHUCJIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUH.

[ToHsiTHE PNEKTPOJHOTO U OKUCIUTEIHHO-BOCCTAHOBUTEIHLHOTO MOTEHIIMAA
BEIECTB.

OJC peakuun. HanpaBineHrue OKUCIUTENBLHO-BOCCTAHOBUTEIILHOM PEAKIUU.
Kak U3MEHSI0TCS OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOMICTBA 3JIEMEHTOB B
npenaenax nepuoja, rpymmsl nepuoauueckoit cucrems .M. Menneneera?
Kak omnpenenute MOJSIPHBIE MacChl OKBUBAJIEHTOB OKHUCIMTENI H
BOCCTAHOBUTEIS?

UTto Ha3bIBaE€TCS 3JEKTPOJAHBIM ITOTEHI[MATIOM MeTasuia?

Kakue smekTpoaHble MOTEHLMATbl Ha3bIBAIOTCSA CcTaHAapTHeIMH? Kak wux
ONpeneatoT?

Ypasuenune Hepucera.

Kakue ycTpoiicTBa Ha3bpIBalOTCA TajbBaHUYECKUMH 3iieMeHTamu? Kakoi
AIIEKTPO/] B TAJIbBAHUYECKOM DJIEMEHTE SIBJIETCS KATOJIOM, aHOJIOM?

Kak cocTaBuTh cxeMy TallbBAHMYECKOTO nayeMeHTa W Bbluucauth IJC
raJIbBAaHUYECKOTO 3JIEMEHTA?

Uro Ha3bIBaeTcs Koppo3uei metayioB? Bunbel xkoppo3un. K kakum U3 HUX
OTHOCHUTCS ra3oBasi KOppo3us?

K xakoMy BuIy KOppO3UH OTHOCUTCSI 00pa30BaHUE HA MOBEPXHOCTH MEAU €€
OKCHJIa IIPU HarpeBaHUM U P’KaBUMHA HA BO3]lyXe?

Kakue metasibl B MUKPOrajdbBaHWUYECKHX 3JEMEHTax (mapax) Ha3bIBalOTCA
AHOJHBIMU M KaTOJHBIMU?

Kakoe »ene30 koppo3upyer ObICTpee — HaXOMAAIIEecs] B KOHTAKTE C OJIOBOM
uiu Menpio? OTBET 000CHYHTE.

Kak mnpotekaer koppo3us B cCilydyae IMOBPEXKACHHUS MMOBEPXHOCTHOIO CJOS
OIIMHKOBAHHOT'O U HUKEJIMPOBAHHOTO JKeJie3a MPU UX KOHTAKTE C BOJON?
CriocoOblI 3alUThl METAJJIOB OT KOPPO3UH, UX CYLTHOCTD.

[IpoTrekTopHas W KaroAHas 3al[UTa METAJIOB OT KOPPO3UH, MOSCHUTH Ha
npumepax.

Ilpumepvr mecmogvix 3a0anuii 0,11 RPOBEOEHU MEKYyULe20 KOHMPOA U
Pybesrcnozo mecmuposanus:

3ananue 1  CKOJBKO rpaMMOB HUTpPATa KU HYKHO Ui MpUroToBiaeHus 250 r

6%-Horo pactBopa?
a)20T;06) 15T1;B) 25T,

3ananue 2 MaccoBas fo7s (%) cynbdara Kanus B pacTBOpe, ogydyeHHOM u3 220

ma Bogsl 1 30 r K,SO,, paBHa:
a) 12 %; 6) 14 %; B) 18 %.



3aganne 3 [Ipu 0Opa3oBaHNM TaTbBAHMYECKOTO JIEMEHTA C UCTIOJIE30BAaHUEM
HUKEJIEBOIO 3JIEKTPO/Ia B KAUECTBE aHO/Ia, KATOJIOM MOXXET OBITh. ..
a) Cu; 0) Fe; B) Zn.

3apanne 4 [Ipu 0Opa3oBaHUU TaTbBAHUYECKOTO 3JIEMEHTA C UCIIOJIb30BAHUEM
IIMHKOBOTO 3JIEKTPO/Ia B KAYECTBE aHOJ1a, KATOJAOM MOXET OBITb. ..
a) Al; 6) Cu; B) Ca.

3apanue S [Ipu 0Opa3oBaHUU TaTbBAHUYECKOTO 3JIEMEHTA C UCIIOJIb30BAHUEM
YKEJIE3HOTO AICKTPOJIa B Ka4e€CTBE aHOAa, KATOJIOM MOKET OBITh... Q)
Zn; 6) Ni; B) Al.

3aganne 6 Yto 0Opa3zyeTcst Ha KaTOJIe U aHOJIE TIPH dJeKTponm3e pactBopa KBr?
a) K, H,, Br,; 6) H,, KOH, Br;; B) K, H,KOH,, HBr.

Ilpumepvl munoevix uHOUBUOYATLHBIX OOMAUHUX 3A0AHUTL

Ilpumepl. Berancinutb MOJISPHOCTb, HOPMAJIBHOCTh, MOJISLIIBHOCTB M TUTP 20%-r0
pactBopa cyibbara sxernesa (1), miotHocTs KoToporo p = 1,21 r/cm’.

Ipumep?. 1o kakoro 06bEMa HyXHO pa36aBuTh 15 cM® 14%-Horo pactBopa
HHUTpATa Kalus IIOTHOCTBIO 1,09 r/cM’, uTo6b! motyunts 0,5 H. pactBopa?
Ilpumep 3. CocTaBUTh ypaBHEHUS MPOLIECCOB, MPOTEKAIOLIUX MPHU AJIEKTPOIU3E
BOJHOTO pPacTBOpA XJOpUIA MEAU C UHEPTHBIMU JIEKTPOJAAMH.

Ilpumep 4. CoctaBUTh ypaBHEHUS MPOLIECCOB, MPOTEKAIOLIUX MPHU AJIEKTPOIU3E
BOJHOTO pacTBOpa XJIOpUIA MEAHU C METHBIM aHOJIOM.

Ilpumep 5. CoctaBUTh ypaBHEHUS MPOLIECCOB, MPOTEKAIOLIUX MPHU AJIEKTPOIU3E
BOJIHOTO pacTBOpa Cylb(dara Kaausi C MHEPTHBIMU 3JIEKTpoiaMu. Beraucnute
MaccCy pa3iokKHUBIICHCS BOAbI U 00BEM BBIICIUBIINXCS KHUCIOPOAA U BOAOPOAA
(Yci0BHUSI HOpMAJIBHBIE) IPU MTPOITYCKAHUM TOKa cHitoil 8 A B TeueHue 1,5 yacos.
Ilpumep 6. CocTaBUTh ypaBHEHHUS MPOLIECCOB, NPOTEKAOIINX MIPU IEKTPOJIU3E
BOJIHOTO pacTBOPA HUTpATa cepedpa ¢ MHEPTHBIMU 3IeKTpoaaMu. Kakoi cuibl TOK
JIOJKeH OBITh MCIOJIB30BaH JJISl TOTO, YTOOBI BBIIETUTH U3 PACTBOPA COJIU cepedpo
maccoit 10,8 r 3a 6 MuHyT?

Ilpumep 7. XKene3o HaxoaUTCs B KOHTaKTe ¢ MeAbi0. Kakoil u3 metanioB Oyaer
OKHUCJISITBCS TTPU KOPPO3UHU, €CIIH 3Ta Mapa METAIIOB MOMA/IET B KUCIYIO CPEAY
(HCI)? [aiite cxemy 00pa3yromierocs rnpy 3TOM TaJIbBAHUUECKOTO AJIEMEHTa,
paccunTtaiite JIC, HanuIKUTEe YpaBHEHUS IEKTPOIHBIX MMPOLIECCOB B HOHHOM
BHU/JIE, COCTaBbTE HOHHOE U MOJIEKYJISIPHOE YPABHEHUSI OKUCITUTENBHO-
BOCCTAaHOBUTEIHHOM peakinu npu padboTe JaHHOTO KOPPO3UOHHOTO rajbBaHU-
YECKOI'0 AJIEMEHTA.

Ilpumep 8. AnroMyHNN HaXOIUTCA B KOHTAKTE C JKEJIE30M B CPEAE HEUTPAILHOTO
anektpoauta (NaCl). CoctaBbTe cxemy raibBaHUYECKOTO IJIEMEHTA,
obpasytomerocs mpu 3ToMm. Paccunraiite 9/{C u n3MeHeHrne cBOOOTHON YHEPTUHN
['n606ca B ctangapTHBIX yciaoBusax (AG°298) nis atoro snementa. CKOJIBKO
rpaMMOB MeTaJljla OKUCIUTCS 3a 55 ¢ pabOTHI 3TOT0 3JIEMEHTa, JAIOLIETr0 TOK
cuion 6 A.



7.3.2 TunoBble 3aJaHUA IJIs1 IPOBEACHUS MPOMEKYTOYHOM aTTeCTANUNU

(3x3amMeHa)
Komnemenyuu:
OIIK-1 — Cpocoben pemars THIOBbIE 3aJadyd MPOQPECcCCHOHATBHON

NEATEIILBHOCTH HAa OCHOBE 3HAHUW OCHOBHBIX 3aKOHOB MATEMATUYECKHUX WU
€CTECTBEHHBIX HAyK C TMpPUMEHEHHEM WH(POPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTUH.

10.
11.

BO”pOCbl K IK3ameny:

OcCHOBHBIE MOHATHUS U 3aKOHBI XUMHH. MOJIb, MOJIIpHASI Macca, XUMHYECKUN
DKBUBAJICHT, MOJISIPHAs Macca SKBHUBAJICHTA. 3aKOHbl XUMHUHU: COXPAHEHUS
MAaCChl, IOCTOSTHCTBA COCTaBa, S3KBUBAJICHTOB, 3aKOH ABOTraJipo.

CoBpemeHnHass Teopusi cTpoeHusi atoma. KBaHToBble uucia. Duznueckuit
CMBICJI KBAHTOBBIX YMCEJI C TOYKHU 3pEHUSI CTPOCHUS aTOMa, X B3aUMOCBS3b.
[IpuHIMTIBI  3aMOJIHEHHSI ATOMHBIX OpOWTAIed JJICKTPOHAMH: TPUHIIHIT
HanMeHblIen dHepruu, npaswio Kieukosckoro, npunuun [laynn, npasuno
XyHJa, «IpOBajD» IEKTPOHOB.

[Tepuonnueckui 3akon JI.M1. MeHneneeBa — OCHOBHOM 3aKOH XWMHH, CBS3b
€ro CO CTPOCHUEM AaTOMOB. XapaKTep M IPUYMHA HU3MEHEHUS CBOWCTB
AJIEMEHTOB B IEpUOAAX U TIABHBIX MOATrPYNIIax B MEPUOJMYECKON CUCTEME
AJIIEMEHTOB.

S-, p-, d-, f-cemelicTBa XMMHMUYECKMX 3JIEMEHTOB M HMX pPAaCHOJIO)KEHHE B
nepuoandeckoir cucreme JI.MI. MenneneeBa. Pazo0pate Ha mnpumepax
CTPOEHHUE UX BAJEHTHBIX YPOBHEN AIEKTPOHHBIX 000JIOUEK.

[TonsitTue 00 »dHEPruM WOHU3AIMH, OJHEPTUU CPOJACTBA K DIEKTPOHY,
ANEKTPOOTPULIATENBHOCTH. Kakne CBOMCTBa aTOMOB OHU XapaKTEPU3YIOT.
KoBaneHTHass, WMOHHAs, BOJOPOAHAs, METAJUIMYECKAs] XUMHUYECKHE CBS3U
(pa3oOpaTh Ha mpuMepax).

CBoiiCTBa KOBAJEHTHON CBS3U: PHEPIUs, MJIMHA, KPATHOCTb, MOJSPHOCTD,
HAaNpaBJICHHOCTh, HACHIIIAEMOCTb.

KoBaneHTHass xuMuyeckas CBsi3b, YCIOBUS €€ 0Opa3oBaHUS IO METOAY
BaJICHTHBIX CBsize. MexaHu3mbl 00pa3oBaHUs KOBAJICHTHBIX CBSI3EH:
OOMEHHBIN, JOHOPHO-aKIENTOpHbIM. CUrMa - U MU - CBA3M, MOSCHUTH Ha
puMepax.

THUIbI MEKMOJIEKYIISIPHOTO B3aUMOJIEVCTBUS.

Xumuyeckass KuHeTHKa. CKOpOCTh XMMHUYECKOW PpEaklUHWH, E€IUHHUIIbI
u3mepeHus, @akTopsel, BIUAOLIIME HA CKOPOCTh XUMMUYECKOW peaklnu. 3aKOH
JIEUCTBYIOIIMX MACC - OCHOBHOM 3aKOH XMMHWYECKON KuHeThkuh. KoHcTaHTa
CKOPOCTH PEAKIIUU.



12.

13.

14.

15.

16.

17.
18.
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20.

21.

22.

23.

24.

25.
26.

27.

28.
29.

BnmsHue temnepaTypsl Ha CKOPOCTh XMMUYECKUX peakuui. [IpaBuno Bant-
I'odpda, temneparypHbiii KOAIDIUIMEHT peakiuu. ODHEPrusl aKTUBAIUU
XUMHUYECKUX PEaKLUil. Y paBHEeHHE AppeHuyca.
Xnmuueckoe paBHoBecue. [Ipu3Haku xuMuueckoro pasHoBecus. Koncranra
paBHOBecHs. (CMellleHHEe pPABHOBECUS IPU M3MEHEHMM KOHLIEHTpaluH,
temnepartypsl, faBiaenus. [Ipunnun Jle-Illarense, pazodbpaTe Ha puMepax.
TepmoauHamuueckas cucrema. OCHOBHBIE TEPMOAUHAMUYECKHE MTApaMETPBI:
BHYTPEHHSISI SHEPTUsl, SHTAJbIMs, SHTpomus, 3Heprus ['ubbca, sHeprus
['ensmrosbna.
[epBsiit 3ak0H TepMoauHamMuKu. [Ipunoxkenne 3Toro 3akoHa K ©300apHBIM U
M30XOPHBIM MPOLIECCaM.
Tepmoxumus. TernoBbie 3QdexTsl peakuuid. 3akoH ['ecca u ero cieacTBusl.
Tepmoxumuueckue ypaBHenus. Pacuer AH 006p., AS .Ooﬁp,, AG Ooﬁp,..
Knaccudukanus AucnepcHbIX CUCTEM 10 CTENEHU TUCIIEPCHOCTH.
HctunHble pacTBOpbl. TepMoaMHAMKKa MPOLEcCOB pacTBOpeHus. CrnocoObl
BBIPAKEHUsI KOHIEHTPALUHA PACTBOPOB.
PactBOopel  3nekTposMTOB.  TEopust  IIEKTPOIUTUYECKOW AUCCOLMALIAM.
['uaparanys nonoB. CubHBIE U ClIa0bIE IIEKTPOJIUTHIL.
PactBops! cnabbix snexktponuToB. CtyneHuatas auccouuanus. CteneHp u
KOHCTaHTa AMCCOIMAINH ClIa0bIX 3JeKTPoauTOB. OT KakuxX (PakKTOpOB OHU
3aBUCAT? 3aKoH pazbaBienust OcTBanmba.
DnekTposMTAYecKass Auccouuanus BoAbl. MOHHOE NpPOU3BENEHUE BOJBI.
Bonoponnsii u ruapokcuibHbii Tokazatens pH u pOH. bydepnsie
PacTBOPBI.
I'mppommns coneii. Tunsl rupposmsa. KoHcTaHTa, CTENEeHb T'HAPOIN3A,
B3aMMOCBS3b MKy HUMHU. CTyleHYaThIi THIPOJIN3.
OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE peakiuu. 1 IoHsITHE CTENEHN OKUCIICHHUS
atoma B MoJsekyise. IIpouneccsl okuciaeHuss U BoccTaHoBieHus. llpuseaure
IIPUMEPHI BEIIECTB OKUCIUTEIEN U BOCCTAHOBUTENEH.
MexaHn3M BO3HUKHOBEHHSI JIEKTPOJHOTO OTEHIMAJIA HAa TPAaHULIE pa3ielia:
ITIOBEPXHOCTh METAJIJIA- PACTBOP DJIEKTpOauTa. Y paBHeHue HepHcera.
CraHaapTHBIA BOJOPOAHBIN ANEKTPOA. P HanpsKeHW METaIoB.
[anpBaHMUeCKU AJIEMEHT. DJ1C raJJbBaHUYECKOTO 3JIEMEHTA.
KonuenTpauoHHbIi raJlbBAHUYECKUN SJIEMEHT.
DNeKTpoJIn3 pacTBOPOB U paciuiaBoB. [Iporecchl, mpoTekaromue Ha KaToae
u anojie. [Ipumepsl. 3akonsl Dapanes.
Bunsl KOppo3un METAILIOB.
DNEeKTpOXUMHYECKass KOPpPO3Us. YPAaBHEHUS pEaKlMil, IPOTEKAIOIUX IIPU
rajibBaHokoppo3uu. PazoOpars Ha npumepax.

30. CnocoObl 3aUTHl METAJIJIOB OT KOPPO3HH.

Ilpakmuueckue 3a0anusn 013 npoeedeHUsn IK3AMEHA:

Ilpumep 1. B 600 mn pactBopa comepxutcs 30 r cynbdara aarOMUHUS.

OnpeneauTs MOJISIPHOCTh, HOPMAJIbHOCTb M TUTP PAacTBOpA.



Ilpumep 2. XpoMm HaxoAguTcs B KOHTaKTe ¢ cepeOpom. Kakoil n3 meramios
OyZeT OKucCIAThCS npu Koppo3uu B kuciou cpeae (HC1)? Hanumure ypaBHeHUs
AIIEKTPOJHBIX MPOIECCOB (B MOHHOM BHUJE) W COCTAaBbTE CXEMY O0Opa3yrouierocs
KOPPO3MOHHOI'O TaJbBaHUYECKOIO AJIEMEHTA.

Ilpumep 3. Cucrema 2CO + O, 2CO, + Q HaxoaUTCA B COCTOSTHUU
paBHOBecusa. BO CKOJNBKO pa3 HM3MEHUTCS CKOPOCTb PEAKIUU MPU YBEIUYCHHUU
KoHLeHTpanuu okcuaa yriepoaa(ll) B 4 paza?

Ilpumep 4.Kaxk Hy>XHO U3MEHHUTH JABICHUE, TEMIEPATYPY, KOHLUECHTPALUIO
UCXOAHBIX BELIECTB, YTOOBI CMECTUTh XHWMHUYECKOE pPABHOBECHE B CTOPOHY
obpazoBanus yriekucioro raza: 2CO + O, « 2C0O, + Q?

Ilpumep 5. Hanucare ypaBHEHHME MNPOLIECCOB SIIEKTPOIM3a BOJHBIX
pactBopoB coneit: xnopuga meau (II), cynmbdarta amroMuHHUS C  YrOJTHHBIMH
AIIEKTPOJAMHU.

Ilpumep 6. I'anbBaHUYECKHUI DJIEMEHT COCTOUT M3 CEPEOPSHOTO 3IEKTPOJaA,
norpyxk€uHoro B 1 M pacTBop HuUTpaTa cepeOpa U CTaHAAPTHOTO BOAOPOJHOIO
anektpoaa. Beruucoute OJIC snemeHTa, HamucaTh YpPaBHEHHUS DJIEKTPOIHBIX
MPOLIECCOB U CYMMapHOW peakluu, MPOUCXOASIICH pu paboTe dJIeMEHTA.

Ilpumep 7. CoCTaBbTE ypaBHEHHE THAPOJIM3a U PACCUUTANTE KOHCTAHTY
rugponnsa (Kr) BogHoro pactsopa xnopuga ammonus. Ky(NH,OH) = 2*%107 .

Ilpumep 8. Bo CKONBKO pa3 YBEIMYMUTCS CKOPOCTh XMMHYECKON PEaKIIUH,
€CJIM TOBBICUTH TEMIIEPATYpy peakimoHHo cmecu Ha 30°? TemmnepaTypHbIi
koa(durmeHT pasex 3. Ilpumep 9. Beraucnute pH pacTBopa, KOHIIEHTpAIUs
KATHOHOB BOJIOPOJIA B KOTOPOM cOcTaByIsieT 5,2%107° Mos/i.

IIpumep 10. Bpruucinure KOHUEHTPALMIO KATHOHOB BOJOPOAA U TUAPOKCH/I-
aHUOHOB B pacTBope, ecau ero pH = §,3.

Ilpumep 11. Beraucnaute pH pacTBopa rujipokcuia Kaiausi KOHIIEHTpaluen
2,4%10° Mo/,

Ilpumep 12. Boruuciute pH 0,1 M pacTBopa yKCyCHON KHCIIOTHI.

Ilpumep 13. Hanumyure XuMuuecKyto (popMyiy TOW U3 Ha3BaHHBIX COJICH, B
BOJHOM pacTBOpe KOTopoil peHomnrasenH OecuBeTeH: Cyab(OUT HATPUS, XJIOPUL
aMMOHMUS, KapOOHAT KaJlvs, IUAHU]] KaJIusl.

IIpumep 14. BelyuciuTh 3J€KTPOIHBIA MOTEHIIAA SJICKTPOAA U3
METAJUIMYECKOTO [IUHKA, norpyxkeHHoro B 0,03 M pacTBOp HUTpaTa IMHKA.

Ilpumep 15.11pn 3neKTpoiM3e pacmiiaBa XJOpUIa HATPUsL B TEUEHHUE 5 4acoB
Ha KaToJie BbLAETMWIOCH 3,6 T Metaia. OnpenenuTs Cuily Toka U 00BbEM XJopa npu
HOPMAaJIbHBIX YCIOBUSX.

Ilpumep 16. lluak HaxOAUTCS B KOHTAKTe ¢ HUKeneM. Kakoil U3 351eMeHTOB
Oyznet okucnsaThesa npu kKoppo3uu B kucioit cpene (HC1)? Hamumure ypaBHeHUe
AIIEKTPOJIHBIX MPOIECCOB (B MOHHOM BHUJE) U COCTAaBbTE CXEMYy 00pa3yroIIerocs
KOPPO3HOHHOT'O TAJIbBAHUYECKOTO 3JIEMEHTA.

IIpumep 17. CTEHKHM CTaIbHOIO KOTJIA 3aIMIIEHBI OT KOPPO3HH MO METOLY
poTEKTOpa. B KauecTBe Marepuaia MpoOTEKTOPA UCIIOIb30BaIM IUIATUHY, MATHUM,
BHCMYT, OJIOBO. B KakoM cirydae 3amura npou3BeAeHa MTPaBUIBHO?



7.4 Meroanyeckue MaTepuajibl, ONpeleJsilOIe  NPOUEAYPHI
OLICHMBAHMA 3HAHWH, YMEHHUH, HABBIKOB, XapPAKTePU3YIOLIUX JITaIlbl
(popmupoBaHus KOMIETEHIMA

KoHTponb OCBOEHMSI JUCHMIUIMHBI M OLIEHKA 3HAHMM OOydaroluxcsi Ha
DK3aMEHE  IPOU3BOJIUTCA B COOTBETCTBUM C [lojokeHMeM o0 npOBENECHUU
TEKYILEro KOHTPOJIsl YCIEBAEMOCTH U MPOMEKYTOYHON aTTECTallMM 00y4arouuxcs
110 00pa30BaTENbHBIM IPOrpaMMaM BBICILIETO OOPA30BaHMSL.

TecToBbIe 3a1aHUsA

Kpumepuu  ouenxku  3unanuii  odyuawwuxca  npu  npoeedeHuuU
mecmupoeanus:

OneHka «omauyHo» BBICTABISETCA TPU YCIOBHU TMPABHIBHOTO OTBETA
oOyyarorerocs He MeHee 4eM 85 % TEeCTOBBIX 3aJIaHUMN.

OneHka «xopouto» BBHICTABISIETCS TPU  YCJIOBUH TMPABWIBHOTO OTBETA
oOyuatonierocs He MeHee 4yeM 70 % TeCTOBBIX 3aJlaHUK.

OueHka «ydoeiemeopumebHo» BHICTABISETCS NMPHU YCIOBUU MPABUIBHOTO
oTBeTa oOydaronierocst He MmeHee 51 % TecTOBBIX 3a/laHU.

OueHka  «HeyooenemeopumenvHo»  BHICTABISETCS  NPU  YCIOBHUH
paBUJILHOTO OTBETa oOyyarolerocst MeHee yeM Ha 50 % TecTOBbIX 3aaHHM.

JK3aMeH

Kpumepuu ouenusanusn yx3zamena:

OneHka «omauuno» BBHICTABISIETCS  OOydaroleMycs, IOKa3aBIIEMY
BCECTOPOHHME,  CHCTEMAaTHU3UpPOBAHHbIE,  TJIyOOKME€  3HAaHUSA  BOIMPOCOB
HK3aMEHALIMOHHOrO OMiIeTa U YMEHHE YBEPEHHO NMPUMEHATh UX HA MPAKTHKE MpU
pelleHnr KOHKPETHBIX 3ajia4, CBOOOAHOE U MPaBHIBHOE OOOCHOBAHUE MPHUHSITHIX
pEeLIEHUN.

OueHka «xopouwio» BbICTaBisieTCs 00ydarolIeMycsl, €CJIM OH TBEPAO 3HAET
MaTtepuall, F[PAMOTHO U MO CYLIECTBY M3JIATAET €r0, YMEET IPUMEHSTH MTOTYyYEHHbIE
3HaHUS HA NPAKTUKE, HO JOMYCKAET B OTBETE WJIM B PELICHUM 33/1a4 HEKOTOPBIE
HETOYHOCTH, KOTOPBIE MOXET YCTPAHUTh C IOMOILBIO JOMOJHUTEIBHBIX BOIIPOCOB
NpEenoaaBaTeds.

Ouenka «y00671emeopuUmenbHo» BBICTABIISIETCS oOyuaroniemycs,
MoKa3aBiiemMy (pparMeHTapHbBINA, pa3pO3HEHHBIA XapaKTep 3HAHWM, HEJOCTATOYHO
npaBuibHbIE (DOPMYITUPOBKA 0a30BBIX TOHSATUH, HAPYIICHHUS JIOTUYECKOU
NOCJIEIOBATEIBHOCTH B M3JIOKEHUM MPOTPAMMHOIO MaTepHalia, HO IPU 3TOM OH
BJIAZICET OCHOBHBIMU TMOHSATHUSMH BBIHOCHMBIX Ha JK3aMEH, HEOOXOAMMBIMH JIJIS
JanbHENIero 00yuyeHus: 1 MOXET MPUMEHSTh TOJyYeHHbIe 3HaHUA 10 00pa3ily B
CTaHJAPTHOM CUTYaIlUU.

Ounenka  «Heyooeiemeopumenvnoy  BBICTABISETCS  OOydaroniemycs,
KOTOpPbIA HE 3HAeT OOJIbLIEH YacTM OCHOBHOTO COJIEpKaHUS BBIHOCUMBIX Ha
9K3aMEH BOMNPOCOB TEM JUCLUMIUIMHBI, JOMycKaeT rpyOble OmuOKH B
(bOpMyIMpPOBKAaX OCHOBHBIX MMOHSATUM M HE YMEET HCIOJIb30BaTh IOJyYECHHbIE
3HAHU [PU PELIEHUH TUIOBBIX MMPAKTUYECKUX 3a/1a4.



8 IlepeyeHb OCHOBHOI M IONIOJTHUTEJIbHON YUeOHOM JIUTEPATYPhI,
HE00X0AMMO 1151 0CBOCHUS AMCUMILIMHBI
8.1 OcHoBHasi yueOHas1 iuTEPATypPa

N Hcnonb3yercs Koin-Bo
. /;1 HaumenoBanne Opyu HM3Y4YCHUH | Kype 9K3EMILIIPOB B
pazzenos Ooubimoreke

1 | Bopsosa, JI. JI., OcuoBsl o0uieii xumun (IBC Bce pasnessr 1 ONeKTPOHHbIH
Jlanp) : yueOHoe nmocooue / JI. JI. bop3osa, H. pecype
10O. Yepnukoga, B. B. SIkymes. - CaHKT-

ITerepOypr : Jlans, 2022. - 480 c. URL:
https://e.lanbook.com/book/211691,
(ob6pamenwne 09.06.2023)

2 | Xamucroa W.JI., PykosoxactBo mo jucu. | Bee pasmens 1 DJEKTPOHHBIA
Xumust [DMeKTpOHHBIHA pecypcl: TUTS pecype
OakamaBpoB 1o Hamp. Iloar. ArpourskeHepus /

N.[. Xanucrosa, JI.A. Banamosa, Spocnapis,
OI'BOY BIIO AI'CXA, 2015, 154¢
3 XuMUS: TPaKTUKYM JIJISI CTYJI€HTOB Bce paznensl 1 DIEeKTPOHHBIHI
vHKeHepHbIX Hanpasieruii (ABC Jlanb) pecype
[DnexTponnbIit pecypce] : yued. [Tocooue / T.U.
boxkosa, N.B. BacunbioBa, H.A. Kycakuna. —
Hosocubupck : HI'AY, 2011. — 106 c. — Pexum
noctyma: https://e.lanbook.com/book/4554,
(obpamenwue 09.06.2023)
8.2 J/lomoyiHMTE/IbHAA YueOHas1 JIuTeparypa
N Hcnonb3yercs Koin-Bo
I /;1 HaunmeHoBaHue IIpU HU3Y4YEHUU | KypC SK3EMIULSIPOB B
pazzenos Ooubimoreke

1 | Tmaeka HJL, 3amaum u ynpaxkuenus no | Bcee pasnmensl 1 40

obme#t xumuu [Tekct]: yueOHOe mocodue /
H.JIL. I'nunka, JI., Xumus, 1984, 264c

2 | AxmeroB A.C., O6mas u Heopranudeckas | Bce pazaensi 1 93
xumus [Tekcr]: yueOHuk mis Byzos / H.C.

AxmetoB, M., Beicur.iixk., 2001, 743c¢

3 | Pomannesa JIM., COopHuk 3amau U
ynpaxHeHnid mo oOmed xummm [Tekcr]: | Bce pasmenst 1 20
yuebHoe mocodue / JIL.M. Pomaniesa, M.,

Bricur.mk., 1991, 288c

Jloctyn oOydarommxcst K 21eKTpoHHBIM pecypcam (DP) O6ubnmorexku PI'BOY BO
SpocnaBckass ['CXA  ocymiecTBisieTCsl IMOCPEACTBOM  3JEKTPOHHOM  HMHGPOPMAIIMOHHOMN
oOpa3oBaTenbHOM Cpeapl akageMuu W caita mo JoruHy u mapomto  (https://biblio-
yaragrovuz.jimdo.com/>JIEKTPOHHBII-KATaJIor ).




9 IlepeyeHs pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
HNuTepHer

9.1 IlepeveHb JIEKTPOHHO-0MOJINOTEYHBIX CHCTEM

Ne

u/n HaunmeHnoBanue TemaTuka Pexum nocryna
DNeKTpOHHO-O0MOIMOTEeYHas cUcTeMa

|, |2ICKTPOHHODIDIMOTEHHAA CHETEM YHuBepcanpHas https://e.lanbook.com/
u3jarenbeTBa «JIaHpy

2. 3HeKTpOHHO_6H6HHOTeqHaH cuctemMa YHuBepcanpHas http://ibooks.ru/
«iBooks.ru»
Hayunas snekrponHast Oubanorexa .

. http://el )
3 cLIBRARY RU YHuBepcanpHas ttp://elibrary.ru/

9.2 IlepeyeHb peKOMEHIyeMbIX HHTEPHET-CAWTOB MO TUCUUILJINHE
1. MunucrepcTBo 00pa3zoBanus u Hayku Poccuiickoit denepannn [D1eKTpOHHBIN
pecypc]. — Pexxum moctyma: https://minobrnauki.gov.ru/, cBoOoaHbIA. — 3ari. ¢
sKpana. — A3.pyc.
2. ®enepanbHbliil opTan «Poccuiickoe oOpazoBaHue» [DIEKTPOHHBIM pecypc]. —
Pexxum nocryna: http:/www.edu.ru, cBo60HbIN. — 3ari. ¢ 3kpaHa. — S3.pyc.
3. HNudopmanmonnas cucrema «EaumHoe OKHO jJocTtyna K 00pa3oBaTelibHbIM
pecypcam» [OnekTpoHHBIM pecypc]. — Pexum npocryna: http://window.edu.ru,
CBOOOAHBIN. — 3ari1. ¢ AKpaHa. — S3.pyc.
4. ®denepanbHblii  LEHTp  MHOOPMAIMOHHO-00PA30BATENBHBIX  PECYpPCOB
[DnexTponHbIi pecypc]. — Pexxum moctymna: http:/fcior.edu.ru, cBoGomHbIH. — 3ard.
¢ 3Kpana. — A3.pyc.
5. MunucrepctBo cenbckoro xossiictea PO [Onextponssiii pecypc]. — Pexum
nocryma: http://mcx.ru/, cBoboaHbIN. — 3ari. ¢ 3KpaHa. — S3.pyc.
6. Hayunas snexkrponnas 6mbnmorexka eLIBRARY.RU [Dnextponnsiii pecypc]. —
Pexxum moctyma: http://elibrary.ru/, cBoboanbIii. — 3ari. ¢ 3xpana. — f3.pyc.
7. CenbCKOXO3SWCTBEHHAS] JJICKTPOHHAs OWMONMOTEKAa 3HAHWA [DJIEKTPOHHBIN
pecypc]. — Pexxum noctyna: http:// www.cnshb.ru/akdil/, cBoOomubIi. — 3ari. c
sKpaHa. — A3.pyc.
8. LlentpanbHas Hay4yHas CEJIbCKOXO3SIIICTBEHHAs oubnmoTeKa
Poccenpxo3zakagemun  [DneKTpoHHBIM — pecypc]. —  Pexkum  gocrtyna:
http://www.cnshb.ru/, cBoboHbIN. — 3ar. ¢ 3xpaHa. — S3.pyc.
9. UndopmarnmonHo-crpaBouHbIii moprai. [Ipoekt Poccuiickoit rocyaapcTBEHHOM
ONOMMOTeKN I MOJOJEKHU [DNEKTPOHHBIM pecypc]. — Pexum pocryna:
www.library.ru, cBo0oaHbBIN. — 3ari. ¢ 3kpaHa. — S3.pyc.

10 MeToandeckne YKazanud 1Jis1 oﬁyqalomnxm 10 OCBOCHHI0O JUCIHUITIJIMHBI

Bun yyeOHbIX Opranuzanus 1esiTeJIbHOCTH 00yUYaI0IIerocs
3aHATHH




Bun yueOHbIX Opranu3zanus 1esiTeJIbHOCTH 00y4YaIoIerocs
3aHATHH

Hammcanune KOHCIICKTa JICKITHM: KpaTkKo, CXEMaTHYHO,
MOCIIeI0BaTEIbHO (DUKCHPOBATh OCHOBHBIC TOJIOKEHUS, BBIBOJIBI,
hopMyTupOBKH, 000OIIEHHS; TOMEUYATh BaXKHBIE MBICIIH, BBIJICISIThH
KITFOYEBBIE CIIOBa, TepMUHBL. (003HAYUTH BOMPOCH], TEPMUHBI,
Jlexuus MaTepuan, KOTOPbIH  BBI3BIBAET TPYAHOCTH, TIOMETUTh U
MOIBITATECSI HAUTU OTBET B PEKOMEHAYEMOM Jmreparype. Ecnu
CaMOCTOSITEIbHO HE yjJaercs pa3oOparbcs B MarepHale,
Heo0XoauMO CchOPMYIUPOBATH BOMPOC W 33JaTh IPEIOAaBaTEIIO
Ha KOHCYJIbTAIUH, HA PAKTUYECKOM 3aHITHH.

Pa60Ta no ajaropurmMam, HNpCACTABICHHBIM B MCTOAUYCCKUX
YKa3aHUSAX TI0 BBIMIOJHCHUIO J1abOpaTOpHBIX paboT. AHanm3
BBITOJIHEHHON paboThl, (OPMYIHMPOBKAa BBIBOJOB IO HTOTaMm
JlabopaTopHas paboTa | BHIIOTHEHHOH paboOTHl HA OCHOBAHMHM MaTepHasa, MOYEPIHYTOTO U3
KOHCIICKTOB JICKIWMKM, OCHOBHOU W HOOMNOJHUTCIBHOU JIMTCPATYPHI,
pecypcoB cetu HMurepner. Ilouck OTBETOB Ha KOHTPOJIbHBIE

BOIIPOCHI.
IToaroroBka k Pabotra ¢ KOHCHEKTaMH JCKIMH, OCHOBHOW M JONOJHHUTEIHHOMN
DK3aMEHY JIMTEepaTypoil, pecypcamu cetu UHTEpHET.

11 Ilepeyens nHGPOPMALMOHHBIX TEXHOJIOT Ui, HCIIOJIb3YeMbIX IIPH
OCYLLIECTBJICHHH 00pa30BaTeIbHOIO MPoLecca Mo JUCHUIIMHE, BKJIIYast
nepeYeHb NPOrpaMMHOr0 odecnevyeHusi M MHPOPMALMOHHBIX CIIPABOYHBIX
cUCTeM

NudopmanoHHbIE TEXHOJOTHH, HCIOJIb3YEMble TIPH OCYILECTBICHUH
0o0pa3oBaTeNIbHOTO  Mpolecca MO0  JAUCHUIUIMHE  IO3BOJISIOT:  O0OECIEeYHUTh
B3aMMOJICHCTBHE MEXIY YYaCTHUKAMHU 00pa30BaTeIbHOTO MPOIECCa, B TOM YHCIE
CHUHXPOHHOE ¥ (WJIM) aCHHXPOHHOE B3aMMOJICHCTBHE MTOCPEACTBOM ceTH MHTepHeT,
B T.Y. C UCTIOJIH30BAHUEM DIIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeNbHON CpPe/Ib
akajeMuu; (UKCUPOBATh XOJ 00pa3oBaTeNbHOIO TMpoIlecca, Pe3ysbTaToB
IPOMEXYTOUHOM aTTecTalMd MO JUCHMUILUIMHE U Pe3yJbTaTOB OCBOCHUS
0o0pa30BaTEeIbHOM MPOrpaMMBbl; OpPraHU30BaTh Ipolecc o00pa3oBaHUS IyTEM
BU3yalIM3allMyl  K3y4aeMod  MHQPOpPMAIMM  TMOCPEACTBOM  HCIOJIb30BaHUS
npe3eHTalnid, y4eOHbIX (DUIBMOB; KOHTPOJIUPOBATH PE3yJibTaThl OOy4YEHHUS Ha
OCHOBE KOMIIBIOTEPHOT'O TECTHPOBAHUSI.

11.1 TIlepeyeHb JHMIEH3UOHHOI0 W CBOOOJAHO PACHPOCTPAHIEMOIO
NMPOrpaMMHOIo odecrneyeHusi y4eOHOro mpoiecca

Ne HaunmeHoBaHue TemaTuka
Microsoft Windows OnepanuoHHas cucTeMa
Microsoft Office (Bkmrouaer Word, Excel, PowerPoint) [TakeT 0(hUCHBIX TIPHUITOKCHUI

11.2 Ilepeyenn npogecCHOHAIBHBIX 023 JTaHHBIX U HHPOPMAUOHHBIX
CIIPAaBOYHBIX CHCTEM




/ HaunmeHnoBanue TemaTnka DJIeKTPOHHBIN apec
/1
http://www.consultant.ru
CrnpaBo4HO-ITpaBOBast
JlocTyn ¢ KOMITBIOTEPOB
1. | cucrema YHuBepcaibHas
AJIEKTPOHHOTO YUTAIBHOTO 3aJ1a
«Koncynprantllmocy .
oubnunorexu Apocnasckoi ['AY.
NudopmarmonHo- https://www.garant.ru/
[IPaBOBOM ITOPTAI OCTVII C KOMIILIOTEPOB
2. | P P YHuBepcanbHas Jlocty P
«I"apanT» AIIEKTPOHHOTO YUTAJILHOTO 3aj1a
oubsmorexu SpocnaBckoit 'AY.
https://polpred.com/
JlokanbHas ceth fApocinaBckon
['AY / uHIuBU Y aTHHBIN
3 baza nannbix Polpred.com v .
. HUBEpCAJIbHAS | HEOrPAaHWYEHHBIN JOCTYI U3
0630p CMU P pu yu
0001 TOYKU, B KOTOPOH UMEETCs
nocTyn K cetu HTepHET no
JIOTUHY Y MapoJIio.
https://H30.pd/
K npousBeneHusim, mepenieanim B
0OLIECTBEHHOE JOCTOSIHUE JOCTYII
Hanmmnonansuas CBOOOTHBIIA.
4. | snekTpoHHas 6ubimnoreka | YHuBepcanbHas | K mpousBeneHusM, oXpaHsIeMbIM
(HOBb) aBTOPCKHUM TIPABOM JOCTYII C
KOMITBIOTEPOB 3JIEKTPOHHOTO
YUTAJILHOTO 3aJ1a ONOIHOTEKHU
SApocnasckoii 'AY.
C http://agris.fao.org/agris-
HeraJIn3upoBa .
5. | ba3a manueix AGRIS P search/index.do
HHAs .
JocTtyn cBOOOIHBIN
HNudopmarimonHo-
cIpaBOYHAs CUCTEMA )
P . Cnenmanusupona | http://www.cnshb.ru/AKDiL/
6. | «CeapCKOXO03sMCTBEHHAS -
HHas JocTtyn cBOOOIHBIN.
AJIEKTPOHHAS OMOIMOTEeKa
3HaHu» (CObu3l)
ba3zamanueixSpriner CroeuuanusupoBa ) )
7. P : P https://link.springer.com
Nature eBook Collections | HHasg

11.3 doctyn k cetu UHTEpHET




Kaxnprii oOyuaromuiicsi B T€U€HHUE BCEro mepuoja oOydeHus olecredeH
WHIUBUyAIbHBIM HEOTPAaHUYEHHBIM JOCTYNOM (yIaJ€HHBIM JOCTYIIOM) K CETU
NHTepHeT U K 3JeKTpoHHOM HHGOpMalMOHHO-00pa3oBarenbHol cpene OPI'BOY
BO Apocnasckas 'CXA.

12 MaTtepuajibHO-TeXHHYeCKO0e o0ecrieueHre 00y4eHus 1Mo M CIUIIHE

ITo Bcem BuaaM y4eOHOM NEATENBHOCTH B paMKaxX JUCHUIUIMHBI «XUMUS)
WCIIOJIB3YIOTCSl TIOMEIIEHUS — Y4eOHBbIC ayJUTOPUM IS TPOBEICHUS Y4eOHBIX
3aHITHH, MPEAYCMOTPEHHBIX YUEOHBIM IIJIAHOM, OCHAIICHHBIE 000PYIOBaHUEM W
TEXHUYECKUMU CpeAcTBaMu oOydeHus. [lomemeHust miis caMoCTOSTEIHHOU
paboThl O0YyUYaIOMUXCS OCHAIIEHBI KOMITBIOTEPHONW TEXHHKOW C BO3MOKHOCTHIO
MOAKITIOYEHUST K ceTu VHTepHeT W 00ecnedeHbl JOCTYIIOM B DIIEKTPOHHYIO
nH(OPMAITMOHHO-00pa30BaATEILHYIO CPEAY aKaJIeMHUH.

12.1 Ilnmanupyemblie OMelIeHUs JJIA MPOBeJeHUsI BCeX BUIOB YUeOHOM
AeSITeIbHOCTH

HanMeHoBaHMe crienHaJIbHBIX OcHalEHHOCTH CIeNHATbHBIX OMeLeHUil
MOMeleHUu
Yueonan ayoumopusn ona nposedenusn CrenmanusupoBaHHasi Mebenb — yueOHas 10CKa,
YUeOHbIX 3aHAmMUIL yaeOHast MeOeb.
[Tomemenue Ne 240. Texaudeckue cpeacTBa oOydeHwus, HAaOOPHI
KonmuectBo nmocagounsix mect: 120. JEMOHCTPAIIMOHHOTO 000PYIOBaHUS U Y4eOHO-

Anpec (MECTOTIOJIOKEHNE) TIOMEIICHHS: | HaTJISIHBIX mocoouii — MukpodoH Shurec 606,
150052, SIpocnaBckas 061., T. SIpocnasins, |komnsiorep E6300/2Gb/160Gb/AOC, mpoektop —
yn. E. Konecogoit, 70. BenQ SP920P, akyctuka — Microlab H 600, sxpan ¢
anektponpuBogoM ClassicLyra 366*274.
[Iporpammuoe obecrieuenue: MicrosoftWindows,

MicrosoftOffice
Yueonan ayoumopusn ona nposedenusn CrneuumanusupoBanHas meOenb — ydeOHas JI0CKa,
YUeOHbIX 3aHAmMUIL yaeOHast MeOeb.
[Tomemenue Ne 107 Texnuueckne  cpeactBa  oOydeHHs,  HaOOpHI
KonnuectBo nmocagouHsx mMecT: 18. JIEeMOHCTPAlMOHHOTO  O0OpYyAOBaHHS U y4eOHO-
Anpec (MECTOIIOIOKEHNE) TIOMEIICHHSI:  |HATJIAIHBIX TMOCOOMA - HOYTOYK, MYJbTHMEIna-
150052, SIpocnasckast 0611, T. SIpociaBib, |IPOEKTOp, 3KpaH, cTeH ] «Tabnnina Menaeneeay.
yi. E. Konecosoii, 70. JlaGopaTopHoe o00opyaoBaHHe - DJICKTPOIAHEIb

bamny - 1 mr., Becst BK-500 - 1 mr., Becs BJIKT
500 - 1 ., Becst BJIP 200 - 2 ., Bmaromep B3M -
] wT., ABYCTOpOHHSS IpHCTaBKa — 2 IUT., IE€4Yb
MmybensHas - | mT., BRITSDKHOW mkad - 1 1mT.,
MOHOMEpP YHUBEpPCAJIbHBIM - 3 IIT., MJIAMEHHBIN
¢dotomerp - 1 T, wWoHomep -1 T,
yneTpoTepmoctat YI'Y - 2 ., poromerp JIDII-72
M — 1 mT., dotokomopumerp ®OK - m - 1 mmr.,
xpomoTorpad - 1 mrT., mKad CymMIbHBIN - 2 IIT.,
smugackorn DI - 1 miT.

[Tporpammuoe obecneuenue: MicrosoftWindows,
MicrosoftOffice.

Ilomewienue 0na camocmoamenpHoul Crnenanu3upoBaHHas MeOesb — yueOHast MeOeb.




HaumenoBanue CIIeMAJbHBIX

OcHalIeHHOCTL CHEHAJLHBIX ITOMeIeHu i

MOMeleHUu I
padomuol TexHuyeckue cpeacTBa 00y4eHus] — KOMIBIOTEPHI
oodyuarowuxcs NnepcoHalibHble — 12 mT. ¢ JUIEH3UOHHBIM
[Tomemenue Ne 109. MPOTPAMMHBIM

KommuectBo mmocamounsix mect: 12.
Anpec (MECTOIOIOKEHNE) TTOMEIIICHHMS:
150052, SIpocnaBckas 061., T. SIpocnaBib,
yi. E. Konecosoii, 70.

obecrieyeHreM, BBIXOJIOM B ceThb HTepHET H
JIOKaJbHYIO

CeTh, IOCTYIOM K MH(OPMAITMOHHBIM pecypcam,
AJIEKTPOHHOH  WHGOPMAITMOHHO-00pa30BaTeIbHON

cpene

OI'BOY BO fpocnasckas [CXA, k 6a3aM TaHHBIX U
WH(POPMAIIMOHHO-CIIPABOYHBIM CUCTeMa.
Konaumuonep —

1 .

[Tporpammuoe obecrieuenne — MicrosoftWindows,
MicrosoftOffice, CHeUaIn3UupPOBAHHOE

JMIIEH3UOHHOE U

CBOOOJTHO pacHpoCTpaHsIeMOe IPOrpaMMHOE
obOecrieueHre, MPEIyCMOTPEHHOE B  pabouei
nporpamme JUCHUIIJINHBI

Iomewenue ona camocmoamenbHou
pabomul

ooyuarouuxcs

[Tomemenue Ne 318.

KomnuecTBO mocamoyHeIx MecT: 12.
Anpec (MECTOINOJIOKEHNE) TOMELICHHUS:
150042, SIpocnaBckas 001, T.
SApocnasne, Tyraesckoe mocce, 58

Crnennanu3upoBaHHas MeOeb — yueOHas MeOelb.
TexHudeckue cpeacTBa 00yICHHS — KOMITBIOTEPHI
nepcoHalibHbIe — 12 mT. ¢

JTUIICH3UOHHBIM MPOTPAaMMHBIM 00€CIIEYCHHUEM,
BBIXOJIOM B CeTh «/HTEpHET» WIOKAIBHYIO CETh,
JOCTYIOM K HH(GOPMAIIMOHHBIM pecypcam,
AJIEKTPOHHOMU

uHpOpManOHHO-00pa3oBarenbHoi cpene PIBOY
BO fpocnasckas [CXA, k6a3zaM qaHHBIX
UUHGOPMAIIMOHHO-CIIPABOYHBIM CHCTEMaM, KOTIHP-
npunrep — lmr. Konguunonep — 1 mit.
[Tporpammuoe obecneuenune — MicrosoftWindows,
MicrosoftOffice,cnenmanu3npoBanHoe
JTUIICH3UOHHOE ¥ CBOOOTHO
pacrpocTpaHsieMOenporpaMMHOe 0OecTicueHHeE,
MIPeIlyCMOTPEHHOE B paboueii mporpamme
JMCIUTUIAHBL.

Ilomewenue ona camocmoamenvHou
pabomul odyuarwuxcs

[Tomemenue Ne 341

KomnuecTBO ITOCaOYHBIX MECT — 6.
Anpec (MECTONOJIOKEHNE) TOMELIECHHUS:
150042, SIpocnaBckas 001, T.
SApocnasne, Tyraesckoe mocce, 58

Crnenranu3upoBaHHast MeOesb — yueOHast MeOeb.
TexHuuyeckue cpeacTBa 00y4eHus] — KOMIBIOTEPHI
MepPCOHANIbHBIE — 12 HIT. C JIMIIEH3UOHHBIM
MIPOrpaMMHBIM 0OecTieYeHIEeM, BBIXOJIOM B CETh
«HTepHeT™ U

JIOKAJIbHYIO CeTh, JOCTYNOM K HH()OPMAIIMOHHBIM
pecypcam, 3JIeKTPOHHOW HHPOPMALIMOHHO-
obpazoBarenbHol cpene PI'BOY BO Spocnabckas
I'CXA, x 6a3aM JaHHBIX ¥ UH(GOPMAIIMOHHO-
cripaBoYHbIM cuctema. Konaumuonep — 1 mr.
[Tporpammuoe obecneuenue — MicrosoftWindows,
MicrosoftOffice, cienmanu3upoBaHHOE
JMIIEH3MOHHOE U CBOOOTHO PacpOCTpaHIEeMOe
IporpaMMHOe oOecrieueHue, NpeayCMOTPEHHOE B
paboueii mporpamme




HaumenoBanue crenuaJbLHbIX OcHalIeHHOCTL CHEHAJLHBIX ITOMeIeHu i

MOMeleHUu I
JMCIUTUIAHBL.
Ilomewienue ona xpanenusn u Crennanu3upoBaHHasi MeOelb; CTeIUTaXKHU AJIs
npoghunaKkmuueckozo 00CIyHcueaHus XpaHeHUs
yueonozo ooopyoosanus y4e0HOT0 000PYIOBaHMSI; KOMITBIOTED C
ITomemenus Ne 210, Ne 328. JINIEH3UOHHBIM

Anpec (MECTONOJIOKEHHE) TIOMELICHHUS: | TIPOTPAaMMHBIM OO€CTIedeHUEM, BBIX0I0M B IHTepHET
150052, SIpocnaBckast 0011., . SIpocnaBib, |1
yi1. E. Konecosoii, 70. JIOKaJIbHYIO CETh, JIOCTYIOM K HH()OPMAITMOHHBIM
pecypcaM, 3J1eKTPOHHON HH(POPMAIIMOHHO-
o0pa3oBaTeNnbHOU cpesie akaJeMuu, K 0a3aM TaHHBIX
"

MH(POPMALIMOHHO-CIIPABOYHBIM CUCTEMAM;
HAYIIHUKH;

CKaHep/NPUHTEp; CIeHUANbHBI HHCTPYMEHT U
WHBEHTAPh U151 OOCTYKUBAHUS y4eOHOTO

o0opynoBaHusl.
[Iporpammuoe obecrieuenue: MicrosoftWindows,
MicrosoftOffice.
Ilomewienue ona xpanenusn u Crennanu3upoBaHHast MeOelb; CTeIUTaXKHU AJIs
npogunakmuueckozo oocaysycueanus XpaHeHus! y4eOHOroo00pyA0BaHUS; KOMITBIOTEP C
yuebHoz20 obopyoosanusn JULEH3UOHHBIM ITPOTPaMMHBIM
ITomemenus Ne 312, Ne 236 oOecrieueHneM,BbIX0/10M B IHTEpHET U JIOKAJIBHYIO
. Azpec (MecTOIOoIOKEHUE ) TOMEIIEHHUS: | CeTh, IOCTYIIOM K HH(POPMAITMOHHBIM
150042, SIpocnaBckas 001, T. pecypcam, 3JIeKTPOHHON HH(DOPMAITMOHHO-
SApocnasne, Tyraesckoe mocce, 58 o0pazoBaTeNnbHON cpesie akaaeMuu, k0azaM JaHHBIX
1 MTHPOPMAITMOHHO-CIIPABOYHBIM CHCTEMAaM;
HAYITHUKH;

CKaHEep/TIPUHTED; CIICIUATBHBIA HHCTPYMEHT U
MHBEHTAph I 00CITyKUBaHUS

yaeOHoro obopynoBanus.IIporpammHuoe
obecneyenne: MicrosoftWindows, MicrosoftOffice..

13 Opranmn3auusi 00pa3oBaTeJbHOIO MpoIecca
JIMI C OTPAHMYEHHBIMHU BO3MOKHOCTAMM 310POBbSA

OOyuenune 00yJaronuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBBS TTPU
HEOOXOJMMOCTH  OCYIIECTBIISIETCS HA OCHOBE AaJalTUPOBAaHHOM paboueit
IpOrpaMMbl  CHUCTIOJB30BAaHUEM  CIEIUATBHBIX ~ METOJOB  OOy4YeHUs U
TUAAKTAYECKUX  MATEPHAIOB,COCTAaBICHHBIX C  Y4E€TOM  OCOOCHHOCTEH
NCUXO(PU3NYECKOTO PA3BUTHSA, WHIUBUAYATHHBIXBO3MOKHOCTEH U COCTOSHUS
3I0POBbsSI TAKUX 00yUaroImuxcs (o0y4Jaromerocs).

B mensx ocBoeHmsi yueOHOW MpoOTrpamMMbl JUCHUIUIMHBI WHBATUAAMH U JIUIIAMH




COTPaHUYCHHBIMH BO3MOKHOCTSIMU 3I0POBbSI Y HUBEPCUTET 00ECIICUNBACT:

— JIJ1s1 ’HBAJIAJIOB | JIUI] C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMH 3/IOPOBBS TIO 3pEHUIO:
pa3MelIeHre B JOCTYIHBIX JIJISl 00YYarOIINXCsl, SIBJISIONINXCS CICTIBIMU HITH
CTa0OBUISIIIMMHU, MECTaX M B aJaiTUPOBaHHOU (hopme cripaBouHOU MH(DOpMaIUu
OpachuCaHNy YIeOHBIX 3aHSATHH; IPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOIIETO
oOydaromeMycst HEOOXOIUMYIO TIOMOIIb; BBIITYCK aIbTEPHATHBHBIX (OpMaTOB
METOJUYECKUX MaTepHaIOB (KPYMHBIA MIpUdT Win ayauodaisib);

— I UTHBAJIUJIOB U JIUIT C OTPAHUYEHHBIMHU BO3MOKHOCTSIMH 37I0POBBS 10 CIIYXY:
HAJISKANTUMHU 3BYKOBBIMH CPEJICTBAMHU BOCIIPOM3BEICHUS NH(POpMAITUK;

— U1 MTHBJIUJIOB U JIAIT C OTPAHUYECHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI, UMEIOIIUX
HapyIIEHUS OTIOPHO-/IBUTATEIHLHOTO amnmapara: BO3MOYKHOCTh
OecTpensITCTBEHHOTOI0CTYa 00YJaIONUXCsl B y4eOHBIE MTOMEIICHUS, TyaJICTHBIE
KOMHATBI W JIpyruenoMenieHus kadeappl, a Takke NpeObIBaHME B YKa3aHHBIX
MTOMETICHUSX.

OOyuaromuecs u3 yucia uHBaIUAoB U ymi ¢ OB3 obecriedeHpl MEYaTHBIMU U
(MM )37IEKTPOHHBIME 00pa30BaTEILHBIME pecypcaMu B opMax, alaiTHPOBAHHBIX
KOTPAaHUYCHUSAM UX 370pOBbsi. OOpa3oBaHre 00yJarOMUXCs ¢ OTpaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBbSI MOXKET OBITh OPTaHN30BaHO KaK COBMECTHO C APYTUMHU
00y4JarmMMHUCS, TaK U B OTACTBHBIX TPYIINAX WX B OTJACIBHBIX OpraHU3aIisX.
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Koa 0 HanpaRnenye NoAroTOBKH 35.03.06 Azpounoicenepus
Opearusayun 1 0GCIYHCUEAHUE MPARCAOPING U AVSUCHIUKA 8
HanpasjaennoeTs {npoduab) ANTK
Keanndnkaunn Garxanasp
Dopma obyueHun FAOUH
Toa payvana MoaroToBKH 2023
PakynsTeT UHHCEHEDHBL
Boimyckarowan kadeapa Texnuueckuil cepsuc
Kadenpa-paszpaboTuur Ironocun
O6bem AHCUMILTHHEL, 4. / 3.8, 108/3
Qropma KOHTPONS (MPOMERYTOUHAR ATTECTALHA) 3K30MEH
Hexan .
HHKCHEPHOTO GaKkynsTeTa LL A2 s , / K.HLH., OOYEHH! Ulewynoea E.B.
( nodnuca) {yuénas cmenenb,
3GUHILE)
Mpencenarens YMK ,(’_é// KA Anansnu I['LE,
(noonuce) (Vuénaa cmenens,
36anue}
7
3apemylOmUH BRITyCKaOMmed » /
Kadenpoi { / / K.mw., doyennt Couxas H.M,
(nodnuce) (vuénaa cmenene,
36aHue)

Spocnasnb, 2023 1.

Jlekmuy — 4 T,
JlaGoparopHable 3aHATHS 4 1,



Jlexuuu — 4 u
JlaGopaTtopubie 3aHATHS 4 4.

CamocrositenbHast pabora 90,40 .

MecTO IMCUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl:

JucrunnmHa «XUMUsD» OTHOCUTCA K 00s13aTEIbHOM 9acTu 00pa30oBaTEIHbHOM
nporpaMMsbl OakajgaBpHara.

JAucuuniuHa HanpagJjieHa Ha GOPMHUPOBAHUE CJIeAYIOIIUX KOMIIETCHIIMM:

- oﬁmenpO(beccnona.]Ibele KOMIICTCHIIUA 1 MTHINKATOPLI UX JOCTH/KCHUA

Kon Copnepxanue Kon 1 HauMeHOBaHME HHAMKATOPA JOCTHKECHUS] KOMIIETCHIIMHI
KOMIICTCHIMH KOMIICTCHIMH 3HATh | YMETh | BJAAECTh
Crocoben  pematp | OTK-1.1
THIIOBEIC 3amaun | WAL JemoHcTpuUpyeT 3HaHI/I§ OCHOBHBIX 3aKOHOB MaTeMaTH4YeCKHX,
npodeccHonanbHol | CCTECTBEHOHAYHHBIX 0 menpodecCHOHANBHBIX  JIHCIMIUINH,
HeOGXOAMMBIX /ISl pelleHHsi THMOBBIX 3ada4 B  obJacTu
NS TeIbHOCTH Ha
. | aTpOMHIKeHepHH
OCHOBE 3HAHWH
OCHOBHBIX 3aKOHOB
OIIK-1
MaTeMaTHYECKUX H [TpousBouTH
CCTECTBCHHBIX HAyK OCHOBHELE saKomy | BPrACTIeHHs © CoBpemeHHOM
c TNPUMEHCHHEM | " UCTIOJIL30BaHUEM TEPMUHOJIOTUEH B
UHPOPMAIMOHHO- OCHOBHBIX ITOHATUN M | 00JIACTH XUMHUHU
KOMMYHHKAIIHOHHBIX 3aKOHOB XUMHU
TEXHOJIOTHI

Kparkoe coaepskaHue JUCHMIVIMHBI: OCHOBHBIE 3aKOHBbl XHUMUH,
nepuoguueckun 3akoH .M. MenneneeBa, CTpoeHHME aroma, XUMHYECKas CBA3b,
pacTBOpPBl  DJIEKTPOJIMTOB,  XMMHUYECKas  KUHETUKA, TEPMOJAMHAMUYECKUE
MapaMeTpbl XUMUYECKUX PEAKIMNA, DJICKTPOXUMHUS, KOPPO3Ud METAIUIOB, 3aIlUTa
METaJVIOB OT KOPPO3UH.
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