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1 He.]'lb H 3aJ1a4 OCBOCHHUA NTUCHUIIJINHBI

Heablo wu3ydeHUs AUCHUIUTUHBI «XUMUs» SBIsSETCS (OPMUPOBAHUE OCHOBHBIX
MOHSTHM, 3HAHUA U YMEHHM 110 XuMuu, (HOPMUPOBAHKE 3HAHUI 00 OOIIMX 3aKOHOMEPHOCTSIX
XAMUYECKHAX PEAKIUH.

3agaum:

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

— HW3Y4YEeHHE OCHOB YUYEHHUS O CKOPOCTU XUMHYECKUX PEAKIIUM, XUMHUYECKOM PaBHOBECHH;

— U3Yy4YCHHUE OCHOB YUEHHUS 00 SHEPreTHKE XUMUUYECKUX PEaKIIH;

— M3y4YeHHE OCHOB COBPEMEHHOM TEOPHHU PACTBOPOB;

— HW3Y4YEeHHUE TEOPUH OKUCIUTEIHLHO— BOCCTAHOBUTEIBHBIX PEAKIIUM U 3aKOHOB
AIEKTPOXHUMUU;

— U3Yy4YCHHUE TEOPETHYECKHUX OCHOB IMPOIIECCOB KOPPO3UH METAIIOB M METOJOB 3aIlUThHI
METAJJIOB OT KOPPO3UH;

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

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

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

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJILTATOB 00Yy4eHHUS MO IMCHUIIUHE, COOTHECEHHBIX €
IUVIAHUPYEMBIMHU Pe3yJIbTATAMM 0CBOEHUSI 00pa30BaTeIbHOM MPOrPaMMBbI

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



2.1 Oﬁmenpocbeccnona.ﬂbnble KOMIICTCHIUUA U HHAUKATOPLI UX JOCTHKCHUS

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

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

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

JUCIHUIIINH, HEO0OXOIUMBIX

JJI pCHICHUA TUIIOBBIX 3a1a4 B obOyactu ArpOMHXCHEPHHU

OCHOBHBIC 3aKOHBI XHMHUH

CoBpeMEeHHOI1 TePMUHOJIOTHEH B
00acTH XUMUHU

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




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

porpaMMbl OaKajiaBpuara.

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

Bua yueOHoii paboThI Beero 3a 1 kype
4acoB 4acoB
3. KoHrakTHas padoTa IpH NpoBeieHUH y4eOHBIX 3aHATHIl, BCero 12,60 12,60
(Jlex + Jlab + IIp + KCP)

B TOM YHCJIE:
JlexumonHele 3ansitus (Jlex) 4,00 4,00
JlabopaTopHsle 3ausTHs (J1ab) 8,00 8,00
ITpaxTrueckue 3ansarus (I1p) - -
ITpoBeneHre KOHCYIbTaIM 110 yueOHo# mucimrmiune (KCP) 0,60 0,60
2. CamocTosiTesibHAsA padoTa, Bcero (CP + xonmponn) 92,10 92,10

B TOM YHCIIE:

CamocrosTenbHas paboTa MpH BEIMOTHEHHN pacdeTHO-rpaduaeckoi paboTHl,
THUIIOBOTO 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) 86,40 86,40
3. KonrakTHasi padoTa npu nNpoBeIeHNH MPOMEKYTOYHOMH aTTeCTAI[UH,

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

qucnutuinHe (K2) 3,3 3,3

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

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




5 Conepmalme AUCHHUIIJINHBI

5.1 Coaepxanne IMCHUILVIMHBI, CTPYKTYPHPOBaHHOe MO TemMaM (pa3gejnam) ¢
yKa3aHMeM OTBEJCHHOI0 HA HUX KOJMYECTBA AKAAEMUYECKUX YaCOB M BHIOB Y4eOHbIX
3aHATHI

o Buabl yueOHo# padoThl M MX TPYA0EMKOCTb, YaChl
= =
HauMeHoBaHMe U COTeP:KAHNE Pa3Iesia g E KonTakTHasi paGoTa npu ) CaMocTosiTeJIb-
< JHCIHUIUINHBI (epeYeHb JHAAKTHYeCKUX 2 5 NPOBEIEHUH y4eOHBIX 3aHATHI Has pabora §
q:f[ eIMHUI: PACCMATPUBAEMbIX MOATEM, § 2 BT.4. B S
g BOIIPOCOB) g E a1 | ap |m3l depve | op| cp | Kom- =
= NPaKTHY. TPOJb S
- MOJATOT. =
1 |PeakunonHas ciocOOHOCTD BEIECTB OIIK-1 | 4,00 | 1,00 0,20 | 29,40 — 34,60
OCHOBHble NOHAMUSL U 3AKOHbI CIeXUOMempuu 020 - 0,01 | 4.00 - 4,21
Cmpoenue amoma. Keanmosomexanuuecxue
npeocmaenenus. [lpunyunvt pacnpedenenus 1,50 | 0,50 0,10 | 8,00 - 10.10
9/1eKMPOHOE 8 INEeKMPOHHOU 000104Ke amomd..
Ilepuoouueckasn cucmema snemenmos J{. Y. 0,30 | 0.25 0.04 | 540 B 5.99
Menoeneesa 6 ceeme meopuu cmpoenus amoma
Xumuueckas ces3v. 2,001 0,25 0,05 | 12,00 14,30
2 | Xumuyeckas TepMOJAMHAMUKA U KHHETHKA OIIK-1 - - - 15,00 - 15,00
Xumuueckasn kuHemuxa - - - 8,00 - 8,00
DHepeemuxa XUMu4eckux peaxyuil. — — — 7,00 — 7,00
3 | XuUMHUYECKHEe CHCTEMEBI OIIK-1 - | 7,00 0,40 | 42,00 — 49,40
Pacmeopwi snexkmponumos. Booopoousiii ~ 300 0.20 | 22.00 B 25.20
noKazamenb
Onexkmpoxumusi — 2,00 0,10 | 12,00 — 14,10
Kopposua memannos - 12,00 0,10 | 8,00 - 10,10
KypcoBas pabora (mpoexT) - — — — - — —
ITpomexxyTounas aTTecTanus (3K3aMeH): OIIK-1 — — — — 5,70 9,00
HNTOI'O no gucuuninne: - 4,00 | 8,00 0,60 | 86,40 5,70 108

5.2 Pa3gesbl AUCUMILIMHBI 1O BHAAM AayJAUTOPHOH (KOHTAKTHOI) padoThl u
(hopMBbI KOHTPOJIA

e e HanMenoBamme Buap1 Uy‘leﬁHle DopMBbI TEKYIET0
u/n Kypea O —— 3aHATHI (B yacax) KOHTPOJISA )
JI JIP 113 YCIIeBaeMOCTH
1 1 PeakimonHast crmocoOHOCTD BEIECTB 4 1 - PT
2 1 XuMudeckasi TepMOJIMHAMUKA U KHHETHKA — — — PT
3 1 XUMHUECKHE CUCTEMBI - 7 - PT, 3JIP, UJ13
HUTOI'O: 4 8 - -

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




5.3 JlabopaTopHbIe padoThI

Ne Ne HaumenoBaHue Bcero
HaunmeHnoBaHue J1aG0opaTOPHBIX padoT

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

DIIEKTPOIIH3.

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

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

6.1 Buabl camocrositesibHOM padoTsl o0yvarwimuxcs (CP)

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

IToaroroBka K TECTUPOBAHUIO 4,40

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

3 1 XUMHUYECKUE CUCTEMBI IloaroroBka k 3amuTe

nmabopaTopHBIX paboT 12,00

KoHcnekTupoBanue Marepraion 16,00

IToaroroBka K TeCTUPOBAHUIO 4,00
Brmonnenne HHJMBHIYabHBIX 10,00

JIOMAIIHUX 3aJaHni

CamocrosiTeqibHAas padoTa NPHU MOATr0TOBKE K IK3aAMEHY 5,7

HUTOI'O:| 92,10

6.2 MeToanueckne ykazanusi (JIJisi CAMOCTOATEILHOM padoThI)

J_—[J’Iﬂ CaMOCTOATCIIbHOIO  M3YUCHHA  MATCpuaioB 10  AWCHUIINIMHE «XUMHUS»
06}"13}01111/16051 MOI'yT BOCIIOJIB30BATbBCA CICAYIOMIMMHU AaBTOPCKUMHU MCTOJUYCCKHUMU
YKa3aHHUAMMU:

XamuctoBa W.JI., PykoBojacTtBo mo aucu. XuMus [DIEKTpOHHBIA pecypc]: mid
OakanaBpoB 1o Hamp. noAr. Arpourskenepus / M.JI. Xanucrosa, JI.A. banamosa, Apocnapms,
OI'BOY BIIO AT'CXA, 2015, 154c¢ // Dnextponnas oudnanoreka AI'CXA.




7 ®OH OLEHOYHBIX CpEacCTB 1Jisl IPOBEIACHUS Telcymeﬁ H HpOMeH(yTO‘{HOﬁ arrecranmmu
oﬁyqaloumxcn o JTUCHUIIJINHE

®oH/T OIIEHOYHBIX CPENCTB MO AUCIUIUINHE «XUMHS» — KOMIUIEKT METOANYECKUX H
KOHTPOJIFHO M3MEPUTENBHBIX MAaTepPHalioB, TpEAHA3HAYEH JUIS OLCHUBAHUS ypPOBHS
chopmupoBanHoctu komnereHnuu OIIK-1 Ha pa3HbIX cTaausx o0yueHUsI Ha COOTBETCTBHE
WH/IMKATOPaM JOCTIKEHUST KOMITETEHITHIA.

@®OoHJT OIEHOYHBIX CPEICTB BKIIOYAET KOHTPOJIBHBIE MAaTE€pUaNbl JJisi TPOBEICHUS
TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTECTAIMH 110 3aBEPIICHUIO TIEPHOa
00y4eHuUs.

Texymmii KOHTPOJbh YCIEBAEMOCTH OOECIeUnBaeT OIICEHUBAHUE XOJa OCBOCHUS
JTVCIIATITMHBI ¥ IPOBOIUTHCS B BUJIE KOMITBIOTEPHOTO WIIA OJTAHOYHOTO TECTUPOBAHUSI.

[IpomexxyTouHasi arrecTanusi HMEET LEJIbI0 OINPEICUTh CTENeHb JOCTHXKEHUS
3alJIAHUPOBAHHBIX PE3YJbTaTOB OOYYEHHWS IO AUCIUIUIMHE 32 ONpEIeNICHHBIA TepUOJT
obyuenus (1 xypc) u npoBogutcs B hopme sk3amena (1 kypc).

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

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

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

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

Ne kypca

aAzZpouHIIceHepuu
1,2 | Marematuka
1,2 | dusuka |
| 1 ‘XI/IMI/IH |
3 | Tunpasnuka |
| 4 | TernotexHuka |
1,2 | MaTepurasioBeieHIe 1 TEXHOTOTHS KOHCTPYKIIMOHHBIX MATEPHATIOB |
| 3 ‘MGTPOJ'IOFI/IH, CTaHJIAPTU3ALUS U CEPTUPUKAIUST |
2,3 ‘HH(bOpMaTI/IKa 1 1IU(POBBIE TEXHOJIOTUU |
1,2,3,4 |Mexanuka
1 TeopeTnueckas MexaHUKa
3,4 TexHoI0rn4YecKre MalIMHbl ¥ 000PYI0BaHHE
3 TpakTopsl u aBTOMOOMITH
34 CenbCKOX03sHCTBEHHBIE MAIITHHBI
4 MaruHbl 1 0600pyI0BaHUE B S)KUBOTHOBOJICTBE
1 O3HakoMUTeNbHAs MPaKTUKA (B TOM YHCIIE MOJy4YeHHE EPBUYHBIX HABBIKOB HAyYHO-
MCCJIeIOBATEIHCKOM paboThI)

5 |BI>IHOJIHCHI/IC Y 3alIUTa BBIMTYCKHON KBAJTM(DUKAITMOHHOW pabOTHI
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7.2 Onucanue mnoka3zartejed u KPUTEPUECB OLCHUBAHUS KOMIIETEHIIMH Ha PA3JIUYHBIX 3JTanax HX
(l)OpMHpOBaHl/Iﬁ, OIIMCAaHHE KA OLICHUBAHUA

CooTBercTBHE YPOBHEiil 0CBOEHHSI KOMIETEeHIHH IVIAHUPYeMbIM pe3yJibTaTaM 00yuyeHHsl U

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

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

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

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

Brnageer: CoBpemMeHHOI
TEPMUHOJIOTHEH B 00TIacTH
XUMHH

Jlexuus-auckyccus

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

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

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

He 3naer:
OCHOBHEIE 3aKOHBI
XUMUH

He
ymeer:.IIponsBoauts
BBIYHMCIICHUS
Pas3IIMYHBIX CTIOCOO0B
BBIPKEHHUS
KOHIICHTPAIH
pacTBOpoB

He Bnageer:
CoBpeMeHHOH
TEPMHUHOJIOTHEH B
00J1aCTH XUMHH.




7.3 TumnoBble KOHTPOJIbHBIE 3aJaHUS WJIH WHbIE MAaTePHUAJIbI,
HeoOXoAMMBbIe JJIf OUEHKH 3HAHUM, YMEHHUIl, HABBIKOB, XapaKTePHU3yOIIHX
JTaNbl ¢dopmupoBanus KOMIIEeTEeH UM B npoiuecce O0CBOCHMS
0o0pa3oBaTe/IbHOI MPOrPaMMBbI

7.3.1 TunoBble 3agaHus Js1 TNPOBEJEHUS] TEKYIIero KOHTPOJA H
PYO€KHOI0 TECTUPOBAHUS

Ilpumepul 6onpocos 01 3auumaol 1a60pamopHbIX padom:

1. Yto Takoe pacTBOpHI?

2. Yrto Takoe pactBopuMocTh? Kakasi cCylliecTByeT 3aBUCUMOCTb MEXKIY
U3MEHEHUEM TEMIEPATYPhl U PACTBOPUMOCTHIO TBEPBIX TEN?

3. Uto Takoe nepeHachlleHHbIe pacTBOPhI? Kak ux roToBsT?

4. Yro Takoe kpuctasmmzanusa? E€ npakTuueckoe 3HaueHHE?

5. Kakasg 3aBHCHMMOCTb CyIIECTBYET MEXKAY IUIOTHOCTBIO pacTBopa U

COJIEp’)KaHMEM MACCOBOM J10JIM paCTBOPEHHOTO BelllecTBa?

6. B 4ém oTamune KOHIIEHTPUPOBAHHBIX U Pa30aBICHHBIX PACTBOPOB?

Kakue criocoOnl BeIpaKeHHUsST KOHIIEHTPAITUHN B 3HACTE?

8. Kakag cBsi3b MeEXAYy MOJSPHOCTBIO M COJEpPKAaHUEM MACCOBOM 10U
PacTBOPEHHOTO BelleCTBA?

9.  UYto Ha3bIBaeTCS MOHHBIM MPOU3BEIECHUEM BObI? YUeMy paBHO €ro 3HayeHUe
nipu 22°C?

10. C moMomipl0 KakMx IOKa3aTeleil MOXHO OXapakTEepU30BaTh KUCIOTHOCTh
(m€noyHOCTh) pacTBOpa?

11. Kakue BemiecTBa Ha3bpIBalOTCA MHAUMKATOpamMu? UTO Ha3bIBa€TCsl MHTEPBAIOM
nepexojaa UHAUKaTopa’?

12. OnpenenuTh KOHUEHTPALMIO MOHOB BOAOPOAA U TMIPOKCUIIA B PacTBOpE: a)
pH xotoporo pasen 6,2; 6) pOH koroporo paBeH 5. YkaxuTe cpeny
pacTBopa.

13. BpluucauTh KOHLEHTpauui0 HOHOB Bojopoaa u pH s 0,5 mossipHOro
pacTBOpa COJISIHOW KHCJIOTBHI, €CIU KaxXyllascsi CTENeHb JAUCCOIMAlUU
COJISHOM KHCIIOTBI B 3TOM pactBope 85%. Otsert: 0,425 mons/m; 0,37.

14. Yrto Ha3pIBaeTCs TUIAPOIM3OM coiieil? B kakux ciayyasx Opu TUAPOJIH3E
00pa3yroTcs: a) Kuciele coyid; 0) ocHOBHBIE conn? [losicHuTe Ha mpuMepax.

15. HanucaTe MOJNEKyJSIpHbIE W MOJEKYJISPHO-UOHHBIE YPAaBHEHHUS pEaAKIUN
ruaponusa ciaenayronmx coneit: Na,SO4 NaCN; KCI; NH4NOs; Fey(SOy)s;
K5PO,4; CH3;COONa. KakoBa peakiiusi cpeibl pacTBOpa B KOKIOM Ciiydae?

16. UYro HaszwiBaercs OydepHbiM pacTtBopoM? Ilosicnute Mexanusm OydepHOTo
JENUCTBUS HA IpUMEpax aMMHAYHOTO U aleTaTHOro 0ydepos.

17. TloHsATHS CTENEHU OKUCICHHS U BAJICHTHOCTH 3JIEMEHTA.

18. Kakue peakuuu Ha3bIBAIOTCS OKUCIUTEIbHO-BOCCTAHOBUTENbHBIMU? X
Bubl. [IpuBecT mpumepsl.

=~
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19.

20.

21.

22.

23.
24.

25.

26.
27.

28.
29.

30.

31.

32.

33.

34.

35.

36.
37.

Baknelinmme BelecTBa OKHUCIWTEIM W BOCCTAHOBHUTENIM. BelectBa ¢
OKUCIIHATEIBHO-BOCCTAHOBUTEIHLHOU JTBOUCTBEHHOCTHIO.

[Iporiecchl OKHUCIEHHSI W BOCCTAHOBJIEHHUSA. DJIEKTPOHHBIE U 3JIEKTPOHHO-
VOHHBIE YPABHEHMUS MTPOLIECCOB OKUCIIEHUS U BOCCTAHOBIICHUSL.
[locnenoBaTenbHOCTD COCTaBJICHHUS YPaBHEHUM OKHCJIUTEIBHO-
BOCCTAHOBUTEBHBIX PEAKIIUM.

[loHATHE PNEKTPOAHOTO U OKHMCIHMTEIBHO-BOCCTAHOBUTEIBHOIO MOTEHIMAJA
BEILIECTB.

OJ1C peakuuu. HanpaBieHne OKMCIUTENBHO-BOCCTAHOBUTEIIBHON PEAKIUU.
Kak n3MeHsI0TCS OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIE CBOMCTBA JJIEMEHTOB B
npeenax nepuoia, rpymnmsl nepuoandeckoit cucremsl .M. Menneneena?
Kak omnpenenute MOJISIDHBIE MacChl OSKBHUBAJIEHTOB  OKHUCIMUTENS U
BOCCTAHOBUTENS?

UTto Ha3bIBaE€TCS 3JEKTPOJAHBIM ITOTEHIIMAIOM MeTasuia?

Kakue »snexkTpojHbie MOTEHIMANbl Ha3bIBalOTCS cTaHaapTHbIMH? Kak ux
ONpPEeIISOT?

YpaBaenue HepHcra.

Kakne ycTpolicTBa Ha3bIBAIOTCS TalbBaHMYECKUMM 3nemeHTamu? Kakoi
AIEKTPOJ B TAIbBAHUYECKOM JIEMEHTE SIBJISIETCSL KATOJIOM, aHOJIOM?

Kak cocraButh cxemy TaJlbBaHMYECKOTO 3JIeMeHTa U BblUMCIUTh JJIC
raJlbBAHMYECKOTO 3JIEMEHTA?

Uro Ha3bIBaeTCs Koppo3uen meramioB? Buuabl koppo3un. K kakum u3 HHUX
OTHOCHUTCS ra3oBasi Koppo3us?

K kakomy BuIy KOppO3HH OTHOCUTCS 00pa30BaHKME HA MOBEPXHOCTU MU €€
OKCH/JIa TIPY HAarpEBAHMM U p’KaBUMHA Ha BO3ayxe?

Kakue meramiabl B MUKpOTadbBaHUYECKHUX dJE€MEHTax (mapax) Ha3bIBalOTCA
AHOJHBIMU M KaTOJHBIMU?

Kakoe »ene30 koppo3upyer ObICTpee — HaXOMASIIEecss B KOHTAKTE C OJIOBOM
i Mmenpio? OTBeT 000CHYHTE.

Kak mnporekaer koppo3us B cCilydae MOBPEXKIACHHUS MOBEPXHOCTHOTO CIOS
OIMHKOBAHHOT'O Y HUKEJIMPOBAHHOIO JKeJie3a IPU UX KOHTAKTE C BOJOU?
Crioco0bl 3a1UThl METAIJIOB OT KOPPO3HUH, UX CYIIHOCTb.

[IpoTexkTopHas M KaToAHAs 3alllMTa METAUIOB OT KOPPO3HUH, IMOSCHUTH Ha
npuMepax.

Ilpumepvl mecmogvix 3a0anuii 011 NPOGEOEeHUs MEKYyULe20 KOHMPOJIA U
PYyoercHozo mecmupo8anu:

3aganne 1 CkoJbKO IpaMMOB HUTpATa Kalus HY>KHO Uil mpurotosienus 250 r

6%-Horo pactBopa?
a)20r;6)151;B) 25 1.
13



3apanne 2 MaccoBas nons (%) cynbdara kanus B pacTBOpe, morydeHHOM u3 220
M Bojsl 1 30 T K,SO,, paBHa:
a) 12 %; 6) 14 %; B) 18 %.

3ananue 3 [lpu oOpa3zoBaHUM raJlbBAHHUECKOTO 3JIEMEHTA C UCIIOJIb30BAHUEM
HUKEJIEBOTO 3JIEKTPOa B KAU€CTBE aHOJ1a, KATOJJOM MOXKET OBITb. ..
a) Cu; 0) Fe; B) Zn.

3ananume 4 [Ipu oOpa3zoBaHUM raJIbBAHHUECKOTO 3JIEMEHTA C UCIIOJIb30BAHUEM
IIMHKOBOI'O 3JIEKTPO/Ia B KAUE€CTBE aHO/Ia, KATOJOM MOXKET OBITh. . .
a) Al; 6) Cu; B) Ca.

3aganue S [lpu 0Opa3oBaHUU TaJbBAHUYECKOTO 3JIEMEHTA C UCIIOJIb30BaHUEM
KEJIE3HOTO JIEKTPOa B KaYECTBE aHO/1a, KATOJJOM MOKET OBITh... a)
Zn; 6) Ni; B) Al.

3apanne 6 Yto 0OpasyeTrcs Ha KaToJie U aHOJIe IPH dJeKTposin3e pactBopa KBr?
a) K, Hz, Brz; 6) Hz, KOH, Brz; B) K, HzKOH,, HBr.

Ilpumepvl munosvlx uHOUGUOYATbHBIX OOMAUIHUX 3A0AHUTL

Ilpumepl. Beranciutb MOJISPHOCTb, HOPMAJIBHOCTh, MOJISLIIBHOCTB M TUTP 20%-r0
pactBopa cyibhara sxkernesa (1), miotHocTs KoTOporo p = 1,21 r/cm’.

Ipumep?. 1o xakoro 06bEMa HyXHO pa36aBuTh 15 cM® 14%-HOro pactBopa
HHTpPATa Kalus IWIOTHOCTBIO 1,09 r/eM’, uto6b! momyunts 0,5 H. pactBopa?
Ilpumep 3. CocTaBUTh ypaBHEHUS MPOLIECCOB, NPOTEKAIOIINUX MIPHU ANEKTPOJIU3E
BOJIHOTO PacTBOPA XJIOPUJA MEIU C MHEPTHBIMU 3JIEKTPOAAMH.

Ilpumep 4. CoctaBuTh YpaBHEHHS MPOIIECCOB, MPOTEKAIOIINX MIPH IEKTPOIIH3E
BOJIHOTO PacTBOPA XJIOPUJA MEIA C METHBIM aHOOM.

Ilpumep 5. CocTaBuTh YpaBHEHHS MPOIECCOB, MPOTEKAIONINX MIPH IEKTPOIIH3E
BOJIHOTO pacTBOpa CyNb(dara Kaausi C HHEPTHBIMHU JJIEKTPOJIaMu. Beraucinthb
MAaccCy pa3ioXHUBIICHCS BOIBI U 00HEM BBIJCIUBIINXCS KUCIOPOAa U BOAOPOAA
(ycmoBus HOpMaJbHBIC) PY TPOITYCKaHUH TOKa CHIoi 8 A B TeueHue 1,5 Jacos.
Ilpumep 6. CocTaBuTh ypaBHEHHUS MPOLIECCOB, NPOTEKAOIINX MIPHU ANEKTPOJIU3E
BOJIHOTO pacTBOPa HUTpATa cepedpa ¢ MHEPTHBIMU 3IeKTpoaaMu. Kakoi cuibl TOK
JIOJKEeH OBITh MCIIONIB30BaH JJIsl TOTO, YTOOBI BBIIEIUTH U3 PACTBOPA COJU cepedpo
maccoit 10,8 r 3a 6 MuUHYT?

Ilpumep 7. XKene3o HaxoauTCsi B KOHTaKTe ¢ Mebio. Kakoit n3 metamioB Oymer
OKHUCIIATBCA MPU KOPPO3UHU, €CIIU ITa Mapa METAJUIOB MOMAIET B KUCIYIO CpPeLy
(HCI)? Haiite cxemy oOpa3yromerocs mpu 3TOM FaTbBaHUYECKOTO JIEMEHTA,
paccuutaiite DJIC, HaMUIIUTE ypaBHEHUS JIEKTPOJIHBIX MPOIIECCOB B HOHHOM
BUJIE, COCTaBhTE HOHHOE U MOJIEKYJIIPHOE YPaBHEHUS OKUCITHTEIHHO-
BOCCTAaHOBUTEIHHON PEaKIMK MPH padoTe JTaHHOTO KOPPO3HMOHHOTO TajbBaHU-
YECKOTO JJICMEHTA.
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Ilpumep 8. AntoMUHUN HAXOIUTCS B KOHTAKTE C JKEJIE30M B Cpefie HEUTPaIbHOTO
anextpoauta (NaCl). CoctaBbTe cxemy raibBaHUYECKOTO IEMEHTA,
obpasytomerocs mpu 3ToM. Paccuuraiite 9/{C u n3MeHeHrne cBOOOTHON YHEPTUN
['n606ca B ctangapTHBIX yciaoBusx (AG°298) mis atoro snementa. CKOIBKO
IrpaMMOB MeTaJljla OKUCIUTCS 3a 55 ¢ pabOThI 3TOTO 3JIEMEHTa, JAIOLIEro TOK
cuJIoi 6 A.

7.3.2 Tunossblie 3agaHus 1 NPOBEACHUS MPOMEKYTOYHON aTTeCTALNH
(3x3ameHa)

Komnemenyuu:

OIIK-1 — Cnocoben pemars THUIOBbIE 3aJayd MPOQPECCHOHATBHON
JESTEIbHOCTH Ha OCHOBE 3HAHUN OCHOBHBIX 3aKOHOB MAaTE€MaTHYECKHX H
€CTECTBEHHbIX HayK C MPUMEHEHHEM HH(OPMALNOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH.

BO”pOCbl K IK3ameny:

1. OcCHOBHBIE MOHATHUS U 3aKOHBI XUMHUH. MOJIb, MOJIIpHASI Macca, XUMHUYECKUN
DKBUBAJICHT, MOJISIPHAs Macca SKBUBAJICHTA. 3aKOHbl XMUMHUHU: COXPAHEHUS
Macchl, TIOCTOSTHCTBA COCTaBa, DKBUBAJIEHTOB, 3aKOH ABOTapo.

2. CoBpeMeHHass Teopusi crpoeHusi atoma. KBantoBbie uncia. DPu3nUeCcKuii
CMBICJI KBAaHTOBBIX YHCEJI C TOYKH 3PEHUS CTPOEHUS aTOMA, UX B3aUMOCBS3b.

3. [lpuHnunsl 3amojiHEHUsT AaTOMHBIX OpOHUTaNel HSJIEKTPOHAMU: MPHUHIIHUII
HanMeHblIen dHepruu, npaswio KiieukoBckoro, npunuun [laynn, npasuno
XyH[1a, «IpOBaI» JIEKTPOHOB.

4. Tlepuonuueckuii 3axkoH J[.M. MeHneneeBa — OCHOBHOM 3aKOH XHMMHH, CBSI3b
€ro €O CTPOCHHMEM AaTOMOB. XapakKTep M MPUYMHA H3MEHEHUS CBOWCTB
AJIEMEHTOB B IEpUOAAX U TIIABHBIX MOATPYIIIAX B MEPUOJMYECKON CUCTEME
AJIIEMEHTOB.

5. S-, p-, d-, f-cemeiicTBa XMMHMUYECKHX 3JIEMEHTOB M HMX pPaCHOJIO)KEHUE B
nepuoandeckorr cucreme .M. MenneneeBa. PazoOpate Ha mnpumepax
CTPOCHHUE X BAJICHTHBIX YPOBHEH AIIEKTPOHHBIX 000JIOUEK.

6. IlonsTme 00 »HEPrUM WOHU3ALMK, OHHEPTrUM CPOACTBA K DIIEKTPOHY,
AIEKTPOOTPULIATENBHOCTH. Kakue CBOMCTBA aTOMOB OHU XapaKTEPU3YIOT.

7. KoBaneHTHas, WOHHAs, BOJOPOJAHAS, METAIMYECKAss XWMHUYECKHE CBA3U
(pa3oOpaTh Ha mpumepax).

8. CBoHiCTBa KOBAaJEHTHON CBSI3U: SHEPrUs, JIMHA, KPATHOCTb, IMOJISIPHOCTD,
HaIIPaBJICHHOCTb, HACBIIIAEMOCTb.

9. KoBanenTHas xumuueckas CBs3b, YCJIOBHS €€ OOpa3oBaHHsS IO METOAY
BaJICHTHBIX CBsi3e. MexaHu3mbl 00pa3oBaHUs KOBAJICHTHBIX CBSI3EH:
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10.
11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

OOMEHHBIN, JOHOPHO-aKIENTOpHbIM. CUrMa - U MU - CBA3M, MOSCHUTH Ha
npuMepax.
THIIBI MEKMOJIEKYIIIPHOTO B3aNMOIEUCTBUS.
Xumuueckass KuHeTHKa. CKOpPOCTh XHMHMYECKOW pEeaKkluu, €AUHULBI
u3MepeHust, PakTopsbl, BIUAIONINE HA CKOPOCTh XUMUYECKON pEaKLMH. 3aKOH
JEUCTBYIOIIMX MACC - OCHOBHOM 3aKOH XMMHWYECKOM KuHeThkHh. KoHcTaHTa
CKOpPOCTH PEAKIIUH.
BaustHue temriepaTypbl Ha CKOPOCTh XUMHYECKUX peakuuil. [IpaBuno Baut-
['odpda, temneparypHbiii KOAIDPUIIMEHT peaknuu. ODHEPrusl aKTUBAIUU
XUMHYECKUX peakuuid. Y paBHEHUE AppeHnyca.
Xumunyeckoe paBHoBecHe. [IpusHakum xuMmuueckoro paBHoBecHs. KoHcTaHTa
paBHOBecusa. (CmenieHne paBHOBECUS NPU H3MEHEHUM KOHLEHTPALNH,
temiiepatypsl, nasinenus. [Ipunnun Jle-Illatense, pazobpath Ha npumepax.
Tepmoannamuueckas cucrema. OCHOBHbIE TEPMOAMHAMHUYECKNE MTAPAMETPHI:
BHYTPEHHSIS DHEPTrUs, SHTAJbIMS, SHTpomus, 3Heprus [mbbca, sHeprus
['enpMromneua.
[epBsiit 3ak0H TepMmoauHamMuKu. [Ipuioxkenne 3Toro 3akoHa K ©300apHBIM U
M30XOPHBIM MPOLIECCaM.
Tepmoxumus. TemnoBbie 3 ekt peakuuid. 3akoH ['ecca u ero crieacTBHsL.
Tepmoxumuueckue ypaBHenus. Pacuer AH 006p., AS .Ooﬁp,, AG Ooﬁp,..
Knaccudukanus qucnepcHbIX CUCTEM O CTETIEHU JUCTIEPCHOCTH.
Wctunnbie pactBophl. TepMoanHaMuka mpoueccoB pactBopeHusi. CrnocoOsbl
BBIPAXEHUsI KOHLIEHTPALUHA PACTBOPOB.
PactBopel  3nekTposuTOB.  Teopust  3IEKTPOIUTHUYECKOW AMCCOLUALINH.
I'uaparanys nonoB. CuiibHBIE U ClIA0bIE AIEKTPOJIUTHI.
PactBops! cnabbix snexktponuTtoB. CtyneHuyaTas auccoruanus. CreneHp u
KOHCTaHTa JAMCCOIMAINK CIa0bIX 3MeKTPoauTOB. OT KakuxX (PakTOpOB OHU
3aBHUCAT? 3aKoH pa3zbasienust OcTBaIbAA.
DIEKTpPOJIUTHYECKas Auccolranus BoAbl. MOHHOE NpOU3BEAEHUE BOJBI.
Bonmoponnsii u ruapokcuiabHbii Tokazatens pH u pOH. bydepnsie
pPacTBOPBI.
I'maponus conei. Tunbsl ruaponusa. KoHcraHTa, cTeneHp TUAPOIU3A,
B3aUMOCBS3b MEXAY HUMU. CTyleHYaThlid TUAPOIIN3.
OKuCIUTENBHO-BOCCTAHOBUTEINIbHBIE peakunu. [[OHITHE CTENEHN OKUCIEHUS
atoma B Mosekyie. IIpoueccel okucneHnuss u BoccrtaHosiieHus. [IpuBenure
IIPUMEPHI BEILIECTB OKUCIUTENIEN U BOCCTAHOBUTENEH.
MexaHn3M BO3HUKHOBEHHSI 3JIEKTPOIHOIO MOTEHIMAa HA TPAHULE pa3ena:
ITIOBEPXHOCTh METAJIJIAa- PACTBOP JJIEKTpoauTa. Y paBHeHue HepHcera.
CraHgapTHbIA BOJOPOAHBIN AIEKTPO. P HanpsHKeHW METaIoB.
["anpBaHnMUeCKU 3JIEMEHT. DJ1C rajJbBaHUYECKOTO 3JIEMEHTA.
KoHueHTpanmoHHbIi ralbBAHUYECKUI 3JIEMEHT.
DIIEKTPOJIN3 pACTBOPOB M paciuiaBoB. IIponecchl, mpoTeKarImKe Ha KaToIe
u anoje. [Ipumepsl. 3akonsl Dapazes.
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28. Buasl KOppo31UH METAIIIOB.
29. DnekTpoxHUMHUYECKash KOppO3us. YPaBHEHMS PEAKLM, NPOTEKAIOIIMX IpPH
rajibBaHoKoppo3uu. PazoOpars Ha mpumepax.
30. CnocoObl 3aIIUTHI METAJUIOB OT KOPPO3HUHU.
Ilpaxkmuueckue 3a0anus 011 npoeedeHus IK3AMEHA:

Ilpumep 1. B 600 mn pactBopa coaepxutcsa 30 r cynbdara amroMUHUA.
Onpenenute MOISIPHOCTh, HOPMAJIBHOCTh U TUTP PacTBOpA.

Ilpumep 2. XpoMm HaxoJUTCS B KOHTaKkTe ¢ cepedpom. Kakoil u3 meranion
OyneTr okucisaThes npu Koppo3uu B kuciou cpeae (HC1)? Hanumure ypaBHeHUs
AIIEKTPOJHBIX MPOIECCOB (B MOHHOM BHJIE) U COCTaBbTE CXEMYy O00Opa3yrollerocs
KOPPO3MOHHOI'O TaJbBaHUYECKOIO AJIEMEHTA.

Ilpumep 3. Cucrema 2CO + O, 2C0O, + Q HaxoaUTCA B COCTOSTHUM
paBHOBecusa. BO CKOJNBKO pa3 HM3MEHUTCS CKOPOCTb PEAKIUU MPU YBEIHUYCHHUU
KoHIIeHTpaiuu okcua yriepoaa(ll) B 4 paza?

Ilpumep 4.Kaxk HyXKHO U3MEHHUTH JABICHUE, TEMIEPATYPY, KOHLUECHTPALUIO
WCXOJIHBIX BEIIECTB, YTOOBI CMECTUTh XHMHYECKOE DPABHOBECHE B CTOPOHY
obpazoBanus yriekucioro raza: 2CO + O, « 2C0O, + Q?

Ilpumep 5. Hanucare ypaBHEHHME MNPOLIECCOB 3SIIEKTPOIM3a BOJHBIX
pactBopoB coneit: xnopuga meau (II), cynpdara amroMuHHAS C  YTONHHBIMH
ANEKTPOJAAMU.

IIpumep 6. I'anbBaHUYECKUM PJIEMEHT COCTOMUT M3 CEPEOPSIHOIO BIEKTPOA,
norpyx€nnoro B 1 M pacTBop HuUTpaTa cepeOpa U CTaHAAPTHOTIO BOAOPOJHOIO
anektpoaa. Beruucaute OJIC snemeHTa, HamucaTh YPaBHEHUS BJIEKTPOIHBIX
MPOLIECCOB U CYMMapHOW peakilvu, MPOUCXOAAIICH pu paboTe 3JIeMeHTa.

Ilpumep 7. CocTaBbT€ ypaBHEHHUE THUIPOJIM3Aa U PACCUUTANUTE KOHCTAHTY
rugponnsa (Kr) BogHoro pactesopa xaopuga ammonus. Ky(NH,OH) = 2*%107 .

Ilpumep 8. Bo CKOJIBKO pa3 yBEIUYUTCA CKOPOCTh XMMHUYECKOW pPEaKIUU,
€CJIM TOBBICUTH TEMIIEPATYpy peakiumoHHol cmecu Ha 30°? TemmnepaTypHbIi
kod(durmeHT pasex 3. Ilpumep 9. Beraucnute pH pacTBopa, KOHIIEHTpAIUs
KAaTHOHOB BOJIOPOJIA B KOTOPOM COCTaBsieT 5,2%10°° Mos/i.

Ilpumep 10. Beraucnure KOHLIEHTPALIMIO KATUOHOB BOJOPO/Ia U TUAPOKCHU/I-
aHUOHOB B pacTBope, eciu ero pH = §,3.

Ilpumep 11. Berunucnure pH pacTBopa ruJipoKcuia Kajaus KOHIEHTpalueu
2,4*%107 monb/i.

Ilpumep 12. Boruuciute pH 0,1 M pacTBOopa yKCyCHOM KHUCIIOTHI.

Ilpumep 13. Hanumyre XuMUIeCcKyto (opMyTy TOW U3 Ha3BaHHBIX COJICH, B
BOJHOM pacTBOpe KOTopoil peHomndrasenH OecuBeTeH: CyabQUT HATPUS, XJTIOPU]L
aMMOHMUS, KapOOHAT KaJlvs, IUAHU]] KaJIusl.

IIpumep 14. BeryucinuTh 3JIE€KTPOIHBIA MOTECHIIAAI SJIEKTPOAA U3
METAJTMYECKOT0 I[IUHKA, norpy:keHHoro B 0,03 M pacTBop HUTpaTa IIMHKA.
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Ilpumep 15.11pu 35€KTpOIU3E paciuiaBa XJOpUIa HATPUs B TEYECHUE S5 YACOB
Ha KaToJie BbAETMWIOCh 3,6 T Metaiia. OnpenenuTts Cuily Toka U 00BbEM XJiopa npu
HOPMAJIBHBIX YCJIOBHSIX.

Ilpumep 16. llunk HaxOAUTCS B KOHTAKTe ¢ HUKeleM. Kakoil U3 31eMeHTOB
OyaeT okuchsAThCs mpu Koppos3uu B kucioit cpeae (HCl)? Hanumure ypaBHeHue
AIIEKTPOJIHBIX MPOIECCOB (B MOHHOM BHUJE) U COCTAaBbTE CXEMYy O0pa3yroIerocs
KOPPO3MOHHOT'O FaJIbBAHUYECKOIO JJIEMEHTA.

IIpumep 17. CTEHKH CTAIBHOTO KOTJA 3aLIUIIEHBI OT KOPPO3UU 10 METOLY
IpOTEeKTOpa. B kauecTsBe Marepuana NpoTEKTOPA UCIOIb30BAIM IUIATUHY, MarHUi,
BHCMYT, 0JIOBO. B KakoM cirydae 3amura Ipou3BeIeHa IPaBUIbHO?

7.4 Meroanyeckue MaTepuajbl, ONpeleJsiOIe  NPOUEAYPHI
OLICHMBAHMSA 3HAHWH, YMEHHUiIl, HABBIKOB, XaPAKTEPU3YIIIUX 3Talbl
¢popmMupoBaHus KOMIIETEHIUM

KoHTponb OCBOEHMSI JUCHMIUIMHBI M OLIEHKA 3HAHUW OOydaroluxcsi Ha
JK3aMEHE  IMPOU3BOAUTCA B COOTBETCTBUM C [lonokeHneM O mHpOBEIECHUU
TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH U MPOMEKYTOUYHOM aTTeCTAIlMi 00yUYaroIuXCsl
o0 00pa30BaTENbHBIM MPOTPaMMaM BBICIIETO 0OPa30BAHHUSL.

TecToBBIE 3a1aHUSA

Kpumepuu  ouenku  3nanuii  odyuaiowjuxca  npu  npoeedeHuu
mecmupoeanu:

OneHka «omauuno» BBICTABISETCS NPU YCIOBUM IPABUIBHOIO OTBETA
oOyuJarolerocsi He MeHee 4eM 85 % TeCTOBBIX 3aJaHUM.

OneHka «xopouio» BBICTABIAETCS IPU YCIOBUU IPABUIIBHOIO OTBETA
oOyuaromerocst He MmeHee 4yeM 70 % TecTOBBIX 3aJaHUM.

OueHka «yodoenemeopumenbHo» BbICTABISIETCS MIPU YCIOBUU MTPaBUIIBHOTO
oTBeTa oOyyaromierocs: He MmeHee 51 % TecTOBbIX 3a/1aHu.

OueHka  «HeyooenemeopumenbHo»  BBICTABISETCS  NpPU  YCIOBUU
IPaBIJIBHOTO OTBETa o0yuyaromerocsi MmeHee yeM Ha 50 % TecTOBBIX 3aJaHU.

IK3aMeH

Kpumepuu ouenuganusn yxzamena:

OneHka «omauyHo» BBICTABISACTCA OOydYaromeMycsi, IOKa3aBIIeMYy
BCECTOPOHHUE, CHUCTEMATU3UPOBAHHBIC, riyookue 3HAHUS BOIIPOCOB
HK3aMEHAIMOHHOTO OWJIeTa U YMEHHE YBEPEHHO NMPUMEHSTh UX Ha MPaKTHKE MPHU
pellIeHUH KOHKPETHBIX 3aj1ay, CBOOOJHOE M MPaBUJIbHOE OOOCHOBAHHME MPUHATHIX
pelIeHN.

OlLieHKa «Xopouio» BBICTABISETCS OO0ydYaroleMycs, €Clid OH TBEPJO 3HAaeT
MaTepuai, TPaMOTHO U MO CYILECTBY M3J1araetT €ro, yMeeT IPUMEHSTh MMOJyYCHHbIC
3HAHMUSl HA MPAKTUKE, HO JOMYCKAET B OTBETE WJIM B PEIICHUU 33/a4 HEKOTOPHIE
HETOYHOCTH, KOTOPHIE MOXET YCTPAHUTh C TOMOIIbIO JAOMOIHUTEIbHBIX BOIPOCOB
npenoaaBaTers.
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Ouenka «y00611emeopumenbHo» BBICTaBIISIETCS oOyyatouiemycs,
noKasaBiemMy (pparMeHTapHbBINA, pa3pO3HEHHBIA XapaKTep 3HAHWM, HEJOCTATOYHO
npaBuwiIbHbIE (DOPMYJIUPOBKA 0a30BBIX TOHSATHUH, HAPYIICHHUS JIOTUYECKOU
MOCJIEIOBATENBPHOCTH B M3JIOKEHUU MPOTPAMMHOI0 Marepuana, HO IpPU 3TOM OH
BJIAJICET OCHOBHBIMU TOHSATHUSMH BBIHOCHMBIX Ha JK3aMEH, HEOOXOAMMBIMH IS
JTaTbHENIeT0 O0y4YeHHsI M1 MOKET MPUMEHSThH MOJTYyYeHHBbIC 3HAHUS 10 00pasily B
CTaHJAPTHOM CUTYALUU.

OueHka  «Heydoenemeopumenbhoy  BHICTaBIsSETCs  oOydarouiemycs,
KOTOpPbIA HE 3HAeT OOJbLIEH YacTM OCHOBHOTO COJIEpKaHUSI BBIHOCUMBIX Ha
9K3aMEH BOMNPOCOB TEM JUCLUMIUIMHBI, JOMycKaeT rpyOble OmuOKd B
(bOopMyITUPOBKAaX OCHOBHBIX MMOHSATUM M HE YMEET HCIOJIb30BaTh MOJYyYEHHbIE
3HAHU MPU PEUIEHUH TUIOBBIX MMPAKTUYECKUX 3a/1a4.
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8 IlepeyeHb OCHOBHOM M IONIOJIHUTEJIBHOM Y4e0HOI JIUTEepaTyphbl,

HEe00XO0AMMOM J1JI1 0CBOCHHUS JHCIHHUIIINHEI

8.1 OcHoBHasi yueOHasi JuTEPATypa

Ne
n/n

HaunMmeHoBaHHe

Ucnonssyerca
pU  HU3Y4YEHHUH
pas3znesnoB

Kypc¢

Kon-so
9K3EMILTAPOB B
OuOIMOTEKE

I'maaka H.JIL., O6mas xumus [Tekcer]: yaeOHUK
mist BysoB / H.JI. DI'nmunxka; Ilog pem. B.A.
ITonkora, A.B. babkoma, M., IOpaiir, 2013,
900c ,

Bce paznenst

40

Bopsoga JI. 1., OcHoBsl o60mieit xumuu (OBC
W3narenscTBO Jlanp )  [DneKTpOHHBIN
pecypc]: yuebnoe mocobue / JI.JI. Bop3osa,
H.}O. Yepuukosa, B.B. fkymes. — CIIG.:
Jlans, 2022. — 480 c. — Pexum gocrtyna:
https://e.lanbook.com/book/211691.

Bce paznenst

DNEKTPOHHBIN
pecypc

Xanmuctoa W.JI., PykoBoacTBO 1O JuCI.
Xumus [Tekcr]: mns OakamaBpoB IO HAaIp.
IMoar. Arpoumxenepus / W.J[. Xanuctosa, JI.A.
bamamoga, SIpocnaBns, ®I'bOY BIIO AI'CXA,
2015, 154¢

Bce paznenst

43

Xamucroa M.JI., PykoBoactBo mo awmci.
Xumust [DmekTpoHHBIA  pecypc]: I
OaxanaBpoB 1o Hamnp. [loar. Arpoumkenepus /
N.[. Xanucrosa, JI.A. banamosa, Spocnasib,
OI'BOY BIIO AI'CXA, 2015, 154¢

Bce paznenst

DNEKTPOHHBIN
pecypc

XuMUSL: TPAKTUKYM JIJISL CTYJICHTOB
uHxeHepHbIX HanpasiaeHuid (OBC Jlanp)
[DnexTponnslii pecypce] : yueb. [Tocooue / T.U.
boxkosa, U.B. BacunbioBa, H.A. Kycakuna. —
Hosocubupck : HI'AY, 2011. — 106 c. — Pexum
noctyma: https://e.lanbook.com/book/4554,

Bce paznenst

OneKTPOHHBIN
pecype

8.2 JlonosiHuTE ILHAS Y4eOHAasi JJUTEpPaTypa

Ne
n/n

HaunMmeHoBaHHe

Ucnonesyeres
IIPU U3yYEHUU
paszenon

Kypc

Kon-so
9K3EMIUTIPOB B
OuOIHOTEKE

I'mmaka H.JL, 3agaum ©w ymnpakHEHHS II0
obmeli xumun [Teker]: yueOHOe mocobue /
H.JIL. I'nunka, JI., Xumus, 1984, 264c

Bce paznensi

1

40

AxmeroB A.C., OOmas W HeOpraHmdeckas
xumust [Tekct]: yueOnuk mns ByzoB / H.C.
Axwmeros, M., Beici.iik., 2001, 743c¢

Bce paznenst

93

PomanmeBa JI.M., COopHHK 3agad ©
yopaxHeHnd 1o o0medt xumun [Tekcr]:
yaebHoe mocobue / JL.M. Pomanuera, M.,
Beici.mik., 1991, 288c

Bce paznenst

20

Spocnasckas

Hoctyn oOydaromuxcst K 3JeKTpoHHBIM pecypcam (OP) o6ubmuorexku PI'BOY BO

I'CXA ocymecTBasieTcs
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oOpa3oBaTeNbHONW CpeAbpl akajeMuu W caiita mo JsoruHy u mnapomo (https:/biblio-
yaragrovuz.jimdo.com/3JIeKTPOHHBIN-KATaJIOoT ).

9 IlepeueHnb pecypcoB HHGPOPMANUOHHO-TEJIEKOMMYHHKALIMOHHOM CeTH
HNuTepHer

9.1 IlepeveHb 3JIEKTPOHHO-0MOJIMOTEYHBIX CHCTEM

Ne

u/n HaumenoBanue TemaTuka Pexxum nocryna
ONEeKTPOHHO-O0MOINOTEUHAs CUCTEMA

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

2. 3HeKTpOHHO_6H6HHOTeqHaH cncteMa YHuBepcanpHas http://ibooks.ru/
«iBooks.ru»

3. 3nem*pp HHO-OubHOTe A CHETEMA Crniennanu3upoBaHHas http://ebs.rgazu.ru/
«AgriLiby»
H )

4. ef{;ﬁfg&?ﬁ%pOHHaﬂ GubmuoTexa YHuBepcanpHas http://elibrary.ru/

9.2 IlepeyeHb peKOMEHIyeMbIX HHTEPHET-CAWTOB MO TUCHUILJINHE
1. MunuctepctBo oOpa3oBaHus U Hayku Poccuiickoit deaeparuu [DaeKTpOHHbBIN
pecypc]. — Pexxum moctyma: https://minobrnauki.gov.ru/, cBoOoaHbIA. — 3ari. ¢
sKpaHa. — A3.pyc.
2. ®enepanbHbiii IopTan «Poccuiickoe oOpa3oBaHue» [IIEKTPOHHBIA pecypc]. —
Pexxum moctyma: http://www.edu.ru, cBo60oaHBIH. — 3ari. ¢ skpaHa. — S3.pyc.
3. Undopmarmmonnas cucrema «EmmHOe OKHO gocTyma K 00pa3oBaTelIbHBIM
pecypcam» [DnektpoHHBIA pecypc]. — Pexxum moctyma: http://window.edu.ru,
CBOOOJTHEBIN. — 3ary. ¢ 9kpaHa. — S3.pyc.
4. ®@enepanbHblii  LEHTPp  MHOOPMAIMOHHO-00pPA30BATENBHBIX  PECYpPCOB
[DnexTpoHHBIHN pecypc]. — Pexxum noctyna: http://fecior.edu.ru, cBo60AHBINA. — 3ard.
¢ 3KpaHa. — f3.pyc.
5. MuHHUCTEPCTBO ceNbCKOro xo3siiictBa P® [DnexkTpoHHBIM pecypc]. — Pexum
nocTymna: http://mex.ru/, cBoOOHBIN. — 3ari. ¢ 3kpaHa. — S3.pyc.
6. Hayunas snextponnas 6uonunorexka eLIBRARY.RU [DOnexTponHHsIil pecypc]. —
Pexxum moctyma: http://elibrary.ru/, cBobomnbIii. — 3ari. ¢ 3xpana. — f3.pyc.
7. CenbCKOXO3SWCTBEHHAs] JJICKTPOHHAs] OWMONMOTEKAa 3HAHWKA [DJIEKTPOHHBIN
pecypc]. — Pesxum moctyma: http://www.cnshb.ru/akdil/, cBoGomnbiii. — 3arm. ¢
’KpaHa. — A3.pyc.
8. [lentpanbHas Hayy4Has CEJIBbCKOXO035ICTBEHHAS oubmroTeka
Poccenbxozakamemun — [OnexkTpoHHBII  pecypc]. —  Pexum  gocryma:
http://www.cnshb.ru/, cBo60HBIH. — 3ari. ¢ skpaHa. — S3.pyc.
9. UndopmarnmonHo-cpaBouHbiii moprai. [Ipoekt Poccuiickoit rocygapcTBEHHOM
OMOMMOTeKH I MOJOJEKHU [DNeKTpOHHbIM pecypc]. — Pexum pocryna:
www.library.ru, cBoOOIHBIN. — 3ari. ¢ 3KpaHa. — S3.pyc.
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10 MeToanyeckue yKazaHusl 1Jsi 00y4a0UXCHA M0 OCBOCHHUIO TUCHMIIJIMHBI

Bua yuyeOHbIX Opranuzanus 1esiTeJIbHOCTH 00y4Yarouerocs
3aHATHHI

Hanucanue KOHCIEKTa  JICKLMU: KpaTKo, CXEMaTHU4HO,
MOCJIeIOBaTENbHO (DPUKCHPOBATh OCHOBHBIE MOJIOKEHUS, BBIBOJBI,
bopMynupoBKH, 0000IIEHNUS; TTOMEYATh BaKHBIC MBICIH, BBIICTSAThH
KIIIOYEBBbIE CJIOBa, TepMHUHBL. (OO003HAYUTH BOMPOCHI, TEPMUHBI,
Jlexnus Marepuai, KOTOpPbIA  BBI3BIBAET TPYIHOCTH, IOMETUTH U
MOMNBITAThCSI HAUTH OTBET B PEKOMEHAyeMoil nurteparype. Ecim
CaMOCTOSITENILHO HE  yJaeTcs pa3o0parbcs B Marepuae,
HeoOXoauMo cHOpPMYyIHPOBATH BOMPOC M 33/1aTh IMPENOIaBATEIIIO
Ha KOHCYJIbTAIIMH, HA PAKTHUYECKOM 3aHSATHH.

PaGora mo anroputMam, MpPENCTaBICHHBIM B METOJUYECKHUX
YKa3aHUSX 110 BBIMOJHEHUIO Ja0opaTOpHbIX paboT. AHamm3
BBITIOJTHEHHOM paloThl, (OPMYyJIHPOBKA BBIBOJOB IO HUTOraM
JlaGopatopHasi paboTa | BHIIOIHEHHOM PabOTH Ha OCHOBAHUM MaTepHaa, IOYEePIHYTOrO U3
KOHCTIEKTOB JICKIIU, OCHOBHOW W JOTOJHUTEIBHON JIMTEPATYPHI,
pecypcoB cetu HMHrepHer. Ilomck OTBETOB Ha KOHTPOJIBHBIE

BOIIPOCHI.
Iloaroroska k PaboTa ¢ KOHCIIEKTaMHU JIEKIMH, OCHOBHOM W ONOJHHUTEIHHOMN
DK3aMEHY JIMTEpaTypoil, pecypcamu cetu HTepHET.

11 Ilepeyenb HGPOPMANMOHHBIX TEXHOJIOTHIi, HCII0JIb3yeMbIX NPH
OCYILIeCTBJICHHMH 00pa30BaTeJIbHOIO MPoLecca 10 JUCHUILIHHE, BKII0Yast
nepeyeHb MPOrpaMMHOI0 odecredeHnsi 1 HHGOPMAIMOHHBIX CIIPABOYHBIX
CHCTEM

NupopmaliioHHble TEXHOJOTWUH, HCIOJIb3YyEeMble TMPH  OCYLIECTBICHUU
o0pa3oBaTeNbHOTO  Mpollecca IO  JAUCHUIUIMHE  IO3BOJISIOT:  OOECIEeYHUTh
B3aMMOJICHCTBHE MEXIY YYaCTHUKaMHU 00pa30BaTeIbHOTO MPOIECCa, B TOM YHCIIE
CHUHXPOHHOE ¥ (WJIN) aCHHXPOHHOE B3aMMOJICHCTBHE MTOCPEACTBOM ceTH MHTepHeT,
B T.4. C UCIIOJIH30BAHUEM DIIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeNIbHON Cpe/Ib
akajeMuu; (UKCUpOBATh XOJ O00pa3oBaTeNbHOIO MpoIecca, Pe3ysIbTaToB
OPOMEXYTOYHOM aTTecTalMyd MO JUCHUIUIMHE M Pe3yJbTaTOB OCBOCHUSA
0o0pa30oBaTeIbHOM MPOrpaMMbl; OpPraHu30BaTh IHpolecc 00pa3oBaHUsA IyTeM
BU3yalIM3allMl  K3y4aemMod  HMHQPOpMAlMM  TMOCPEACTBOM  HCIOJb30BaHUS
npe3eHTalnid, y4yeOHbIX (UIBMOB; KOHTPOJIUPOBATH PE3yJbTaThl OOy4YEHHUS Ha
OCHOBE KOMIIBIOTEPHOI'O TECTUPOBAHHSL.

11.1 TIlepevyeHb JMIEH3MOHHOI0 W CBOOOJAHO PACHPOCTPAHIEMOIO
NMPOrpaMMHOIo0 odecrneyeHusi y4eOHOro nmpoiecca
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Haumenosanue

TemaTuka

1. |Microsoft Windows

OrnepanmoHHasi cucteMa

2. |Microsoft Office (Bkmouaer Word, Excel, PowerPoint)

[TakeT 0(hUCHBIX TPUITOKCHUI

11.2 Ilepeyenb npoeccHOHAIBHBIX 023 JAHHBIX U MH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM

Ne .
/ HaumenoBanmue TemaTuka DJIEKTPOHHBII afgpec
/1
http://www.consultant.ru
CrnpaBo4HO-IIpaBoOBas
JlocTyn ¢ KOMIIBIOTEPOB
1. | cucrema YHuBepcanbHas
AJIIEKTPOHHOI'O YUTAIBHOIO 3aJ1a
«Koncynbrantlmocy .
oubnmorexu SpocnaBckoit 'CXA.
HNudpopmanmonHo- https://www.garant.ru/
MpaBOBOM ITOpTAaI JloCcTyIl ¢ KOMOBIOTEPOB
2. P P YHuBepcaibHas 4 P
«"apanT» AIIEKTPOHHOTO YUTAITBHOTO 3aJ1a
oubnmorexu SpocnaBckoit 'CXA.
https://polpred.com/
JlokanbHas ceth ApocnaBckout
['CXA / uHnuBU Yy ambHBIN
3 baza nannsix Polpred.com v .
. HUBEpCaJIbHAS | HEOTPAHWYCHHBIN JTOCTYT U3
0630p CMU P pu yu
1000 TOYKH, B KOTOPOU NMEETCS
noctyn Kk cetu HTEpHET 1Mo
JIOTHHY ¥ HapoJIio.
https://30.pd/
K npousBenenusim, nepemeanmm B
OOIIECTBEHHOE IOCTOSIHUE JOCTYTI
HanuonanbHas CBOOOTHBIM.
4. | anektpoHHas 6ubnuoreka | YHuBepcanbHas | K mpousBeaeHusiM, oxpaHsieMbIM
(HOb) ABTOPCKHUM IIPaBOM JIOCTYTI C
KOMITBIOTEPOB 3JIEKTPOHHOTO
YUTAIBHOIO 3aJ1a OMOIHOTEKH
Apocnasckoit 'CXA.
C http://agris.fao.org/agris-
nenuaiu3upoBa )
5. | ba3a gannbix AGRIS P search/index.do
HHas .
JlocTym cBOOOTHBIIM
NudopmarmonHo- :
Cnenmanusuposa | http://www.cnshb.ru/AKDiL/
6. | cnpaBo4yHas cucTeMa N
HHasl JlocTym cCBOOOTHBIM.

«CenbCKOX03siCTBEHHAS
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AIIEKTPOHHASI OMOIMOTEKA
3HaHui» (CObu3l)

11.3 doctyn k cetu UHTEpHET

Kaxnplii oOyuaromuiicsi B Te€YE€HUE BCEro mnepuojia oOydeHus oOecredeH
WHIUBUyaJIbHBIM HEOTPAaHUYEHHBIM JOCTYNOM (yIaJ€HHBIM JOCTYIOM) K CETU
HNHTepHeT U K 3JeKTpoHHOM HHGOpMaAIMOHHO-00pa3oBarenbHol cpene PI'BOY
BO fpocnasckas ['CXA.

12 MaTepuajibHO-TeXHHYeCKO0e o0ecreueHre 00y4eHUs 1Mo AU CIUTIAHE

[To Bcem BumaMm ydeOHOU NEATETLHOCTH B PaMKaxX JUCITUTUIMHBI «XHMUS
WCITIOJIB3YIOTCSI TIOMEIIEHUS — Y4YeOHBbIC ayJIUTOPUM IS TPOBEICHUS Y4eOHBIX
3aHITHH, PEAYCMOTPEHHBIX YUE€OHBIM IIJIAHOM, OCHAICHHBIE 000pYIOBaHUEM W
TEXHUYECKUMU CpeAcTBaMu oOydeHwus. [lomemeHuss mis caMoOCTOSATEIbLHOU
paboThl OOYYAIONIUXCSl OCHAIIEHbI KOMITBIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO
MOAKIIOUECHUST K ceTu VHTepHeT M oOecreyeHbl JOCTYIIOM B JJICKTPOHHYIO
nH(pOPMAITMOHHO-00Pa30BaTEIHLHYIO CPEAY aKaTEMUM.

12.1 IlnanupyemMble MOMEIEHHUA I NMPOBEACHUS BCeX BUAOB y4eOHOi
AeATeIbHOCTH

HaumenoBanue crenuaJbLHbIX OcCHaAIIEHHOCTE CIIEIHAJLHBIX IOMeEIeHu i
MOMeleHUu
Yueonaa ayoumopusn ons nposedenun | CrnennanusupoBaHHasi Mebenb — yueOHas 10CKa,
YueoOHvIx 3anamuil yaeOHast MeOeb.
[Tomemenue Ne 240. Texauveckue cpeacTBa 0OydeHws, HAOOPHI
KonmuectBo mocagounsrx mect: 120. JEMOHCTPAIIMOHHOTO 000PYIOBaHUS U Y4eOHO-

AJpec (MECTOIOIOKEHNE) IOMEIICHHSI: | HArJISAHBIX TTocoOuit — mukpodon Shurec 606,
150052, SlpocnaBckas 061., T. SIpocnais, | kommbiotep E6300/2Gb/160Gb/AOC, mpoekTop —
yi. E. Konecosoii, 70. BenQ SP920P, akyctuka — Microlab H 600, sxpan ¢
anektponpuBogoM ClassicLyra 366*274.
[Iporpammuoe obecrieuenue: MicrosoftWindows,

MicrosoftOffice
Yueonaa ayoumopusn ons nposedenun | CrienmanusupoBaHHas MeOenb — ydeOHas JOcCKa,
YueoOHvIX 3anamuil yaeOHast MeOeb.
[Tomermenue Ne 107 Texnuueckne  cpencrtBa  oOydeHHs,  HaOOPHI
KomnugectBo nmocanounsix mect: 18. JEeMOHCTPALlMOHHOTO  00OpylnoBaHUS M y4eOHO-
Agpec (MECTOIOIOKEHNE) IOMEIICHHSI: | HarIAHBIX TMOCOOMi - HOYTOYK, MYJIbTHMEOHa-
150052, SIpocnaBckas 06:1., T. SIpocnasib, | IPOEKTOp, 3KpaH, creHa «Tabmuna MenneneeBay.
yi. E. Konecosoi, 70. JlaGopaTopHoe 000pya0oBaHue - 3JICKTPONAHEb

bamny - 1 mwr., Becet BK-500 - 1 mr., Becsr BJIKT
500 - 1 mrr., Becot BJIP 200 - 2 mt., Bmaromep B3M -
| 1T., IBYCTOPOHHSISI NpPUCTaBKa — 2 MIT., Ne4Yb
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HaumenoBanue crenuaJbLHbIX
nmoMeIneHui

OcCHAILIEHHOCTE CIIEIHAJLHBIX IOMeEIeHu i

MmybenbHas - 1 mT., BBITSOKHOM mmikad - 1 mmT.,
MOHOMEpP YHUBEpPCAJIbHBIM - 3 IIT., MJIAMEHHbBIN
dotomerp - 1 mr., wonomep -1 T,
yneTpoTepmoctatr YI'Y - 2 mr., poromerp JIOII-72
M — 1 mr., porokomopumerp ®OK - m - 1 mmr.,
xpomotorpad - 1 mr., mkad CymmIbHBIA - 2 WT.,
smuaackorn JI1J] - 1 miT.

[Tporpammuoe obecneuenue: MicrosoftWindows,
MicrosoftOffice.

Ilomewenue ona camocmosmenvHoil
pabomot

odyuarowuxcsa

ITomemenne Ne 109.

KoanuecTBo mocagounsix mect: 12.
Anpec (MECTOIOJIOKEHNE) TTIOMEIIICHHUS :
150052, SIpocnaBckas 0011., T. SIpociaBis,
yi. E. Konecosoi, 70.

Crnenmanu3upoBaHHasi MeOesb — yueOHast MeOeb.
TexHudeckne cpeacTBa 00ydeHHs — KOMITBIOTEPHI

MepcoHANIbHBIE — 12 mWT. ¢ JUIEH3UOHHBIM
MIPOrpPaMMHBIM

o0OecrieueHreM, BBIXOJOM B ceTh VHTepHET W
JIOKAJIbHYIO

CeTh, IOCTYIOM K MH(OPMAITMOHHBIM pecypcam,

AJIEKTPOHHOH  MH(OPMAIIMOHHO-00pa30BaTEeIbHON
cpene

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

1 .

[Tporpammuoe obecrieuenne — MicrosoftWindows,
MicrosoftOffice, CHeIUaIN3UPOBAHHOE

JMIIEH3UOHHOE U
CBOOO/THO pacHpoCTpaHsIeMOe IIPOrpaMMHOE
obecriedeHre,  MPEIyCMOTPEHHOE B
porpaMMe AUCIUTITNHBI

pabouei

Ilomewenue ona camocmosmenvHoul
padomut

ooyuarwuxca

[Tomemenue Ne 318.

KonmnyecTBO mmocamo4Hbix Mect: 12.
Anpec (MECTONOJIOKEHNE) TOMEIICHHS
150042, SIpocnaBckas 0011, T.
SApocnasie, Tyraesckoe mocce, 58

Crnenunanu3upoBaHHas MeOesb — yueOHass MeOelb.
TexHnudeckue cpeacTBa 00yICHHSI — KOMITBIOTEPHI
nepcoHalibHbIe — 12 mT. ¢

JTUICH3UOHHBIM MPOTPAaMMHBIM 00€CIIEYCHHUEM,
BBIXOJIOM B CeTh «/HTEpHET» WIOKAIBHYIO CETh,
JOCTYIOM K HH(GOPMAIIMOHHBIM pecypcam,
AJIEKTPOHHOMU

uHpOopManoOHHO-00pa3oBarenbHoi cpene PI'BOY
BO fpocnasckas [CXA, k6a3zaM qaHHBIX
UUHGOPMAIIMOHHO-CIIPABOYHBIM CHCTEMaM, KOTIHP-
npunrep — lmr. Konguunonep — 1 mir.
[Tporpammuoe obecneuenune — MicrosoftWindows,
MicrosoftOffice,cnenmanu3npoBanHoe
JTUIICH3UOHHOE ¥ CBOOOTHO
pacrpocTpaHsIieMOenporpaMMHOe 0OecTicueHHeE,
MPelyCMOTPEHHOE B paboueii mporpamme
JMCIUTUTAHBL

Ilomewenue 0na camocmosmenvHoil
paoomol odyuarouwguxcs
[Tomemenue No 341

Crnenmanu3upoBaHHast MeOesb — yueOHast MeOeb.
TexHuueckue cpecTBa 00y4eHUs — KOMIIBIOTEPHI
MepCOHANIbHBIE — 12 MIT. C JIMIIEH3UOHHBIM
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HaumenoBanue crenuaJbLHbIX
nmoMeIneHui

OcCHAILIEHHOCTE CIIEIHAJLHBIX IOMeEIeHu i

KonnyecTBO IMocago4HbIX MECT — 6.
Anpec (MECTONOJIOKEHNE) TOMEILICHHS
150042, SIpocnaBckas 0011, T.
SApocnasise, Tyraesckoe mocce, 58

MIPOrpaMMHBIM 00ecTieYeHIEeM, BBIXOJIOM B CETh
«HTepueT» n

JIOKAJIbHYIO CEeTh, JOCTYNOM K HH()OPMAIIMOHHBIM
pecypcam, 3JIeKTPOHHON HHPOPMALIMOHHO-
obpazoBarenbHol cpene PI'BOY BO Spocnabckas
I'CXA, x 6a3aM JaHHBIX ¥ UH(POPMAIIMOHHO-
cripaBoYHbIM cuctema. Konaumuonep — 1 mr.
[Tporpammuoe obecneuenue — MicrosoftWindows,
MicrosoftOffice, cienmanu3upoBaHHOE
JIMIIEH3MOHHOE U CBOOOTHO PacIpOCTpaHIEeMOe
IporpaMMHOe oOecreueHue, NpeayCMOTPEHHOE B
paboueii mporpamme

JMCIUILITUHBL.

Ilomewienue ona xpanenus u
npoghunaKmMuUecKozo 00CAYHCUBAHUA
yueobnozo o6opyoosanus

ITomemenus Ne 210, Ne 328.

Anpec (MECTONOJIOKEHNE) TOMEILICHHS
150052, SpocnaBckast 0011., T. SIpociasib,
yi. E. Konecosoii, 70.

CHCI_[I/IaJII/I3I/IpOBaHHa}I MCGGHB; CTCJIJIaXHN OJIs1
XpaHEeHUs

y4eOHOT0 000pYA0BaHMS; KOMIIBIOTED C
JIMIIEH3UOHHBIM

nporpaMMHbBIM OGGCHG‘-IGHI/IGM, BBIXOJI0OM B
HNutepner u

JIOKaJIbHYIO CETh, JIOCTYIOM K HH(OPMAITMOHHBIM
pecypcam, IeKTPOHHOW HHPOPMAIIMOHHO-
00pa30BaTeNLHOM cpejie akaaeMuu, K 0a3aM TaHHBIX
"

MH(POPMALIMOHHO-CIIPABOYHBIM CUCTEMAM;
HAYIIHUKH;

CKaHep/NPUHTEp; CIeUUANIbHbBIH HHCTPYMEHT U
WHBEHTAPh U151 OOCTYKUBAHUS y4eOHOTO
obopynoBaHusl.

[Iporpammuoe obecrieuenue: MicrosoftWindows,
MicrosoftOffice.

Ilomewenue ona xpanenus u
npoghunaKkmuueckozo 00CaAyIHcUueanHUA
yueobnozo obopyoosanus

ITomemenus Ne 312, Ne 236

. Anpec (MeCTONONIOKEHUE ) TIOMEIICHUS
150042, SIpocnaBckas 0011, T.
SApocnasie, Tyraesckoe mocce, 58

CHGI_[I/IaJII/I3I/IpOBaHHa}I MCGGHB; CTCJIJIaXHU OJI1
XpaHEeHHs y4eOHOTr0000pyI0BaHUST; KOMITBIOTED C
JIMICH3UOHHBIM MIPOTPpaMMHBIM
o0ecrieYeHnEeM,BBIX00M B IHTEpHET 1 JIOKaIbHYIO
CeTh, IOCTYIOM K HH(POPMAITHOHHBIM

pecypcam, IeKTPOHHOW HHPOPMAIIMOHHO-
o0pa3oBaTenpHOM cpejie akaaeMuu, K0a3am TaHHBIX
1 HH()OPMAITMOHHO-CIIPABOYHBIM CHCTEMAM,
HAYIIHUKU;

CKaHep/TPUHTEP; CTIIENUATBHBIH HHCTPYMEHT U
MHBEHTAph I 00CITy>KUBaHUS

yaeOHoro obopynoBanus.IIporpammHuoe
obecneuenne: MicrosoftWindows, MicrosoftOffice..
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13 Opranuszanus 00pa3oBaTeJbHOIO Mpouecca
JIMI[ ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

OOyuenune 00yJaronmxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBBS TTPU
HEOOXOIMMOCTH  OCYIIECTBIISIETCSI Ha OCHOBE aJanTUPOBAaHHOW  paboueit
IpOTpaMMBl  CHCIOJB30BAHHEM  CIIEHUAIBHBIX ~ METOIOB  OOYYEHHUS W
TUIAKTUYECKUX ~ MaTepUaJIOB,COCTABICHHBIX  C  Y4eTOM  OCOOEHHOCTEM
NCUXO(U3NUECKOTO PAa3BUTHUS, WHANBUAYAIBHBIXBO3MOXXHOCTEH W COCTOSIHUSA
3I0POBbSI TAKUX 00yUarOImMXCcsl (00yJaromerocs).

B mensix ocBoeHmsi yueOHOW MporpamMMbl JTUCHUIUTMHBI WHBATUAAMH U JTUIIAMH
COTpaHMYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbsI AKaZieMHus 00eCTIeunBaeT:

— 711 THBIAJIOB | JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0OPOBBS TIO 3pEHUIO:
pa3MelIieHre B JOCTYIHBIX [Tl O0YUAIONIUXCsl, SIBJISIOIIMXCS CICTIBIMHU HITH
CITa0OBUSIIIMMHU, MECTaX M B aJaiTUpOBaHHOU (popme cripaBouHOU MH(DOpMAaIUH
OpaclHCaHuM YIeOHBIX 3aHSATHUH; MPUCYTCTBHE aCCHCTEHTA, OKAa3bIBAIOIIETO
oOy4aromeMycsi HEOOXO0AUMYIO TOMOIIb; BBIITYCK aIbTEPHATUBHBIX (POPMATOB
METOJIUYCCKUX MaTEpHUaIoB (KPYITHBIN MPUQPT WU ay uodaiis);

— JUTsl MTHBAJIMJIOB U JIIL C OTPAaHHYEHHBIMI BO3MOXKHOCTSIMU 37I0POBBS IO CITYXY:
Ha/IJISKAIIMMHU 3ByKOBBIMU CPEICTBAMH BOCIIPOM3BEACHUS MHPOPMALINY;

— JUTsl MHBAJIMJIOB U JIUI] C OTPAHMYSHHBIMH BO3MOKHOCTSIMU 3710POBbSI, HMEIOIITIX
HapyIICHUS OTIOPHO-/IBUTaTEIIHHOTO ammapara: BO3MOKHOCTb
OeCIpensITCTBEHHOTOJJ0CTya 00yJalomuXcsi B y4eOHbIE TTOMEIIECHUS, TyaJeTHbIC
KOMHAaThl U JIpyruernoMenieHusi kadeapbl, a Takke NpeObIBaHHE B yKa3aHHBIX
MIOMETIEHUSIX.

OOyyaromuecss u3 4ucina uHBaIUAOB U jmi ¢ OB3 obecriedeHpl MEYaTHBIMU U
(MM )3NIEKTPOHHBIME 00pa30BaTENILHBIME pecypcaMu B popMax, aarTHPOBAHHBIX
KOTPAaHUYCHUSM WX 3710pOBbsi. OOpa3oBaHre 00yJarOIUXCs ¢ OTPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3JI0POBBSI MOKET OBITh OPTraHM30BaHO KaK COBMECTHO C APYTUMHU
00yJarOIMMUCS, TaK U B OTACTBHBIX TPYIIAX WK B OTIEIBHBIX OPTaHU3aAIMIX.
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BHICIIEro 0fpazoBaHus
«lpocaBckas rocyfapCTBEHHAN CENBCKOX03AHCTRECHHAA aKAAEMISIY
ArpoTrexHonorndeckuii gaxkynorer

YTBEPXJIAKOD

NPOPEeKTOop Mo yueOHOMH, HayuHO, BOCIIHTATENBHO
pabore; MOJONEIKHOM I1 ‘Mrmxe v uudporoit

TpaHcopmaliny ED Oﬂpocnascmx ATCX.

&1 ~ Moposos B.B.

Wf”'“”' 30 wionsn 2022 .

AHHOTAIIASA PAROYEH ITPOT' PAMMBbI TN CITATLTAHBI

E1.0.11 «Xumua»

Hudexe oucyunmunwt «Haumenosanue ducyurautio »

Koa 1 BanpaB/ieHHe NOATOTOBKH 33.03.06 Azpounicenepun
Opzanuzayus  oOCIYHCUBIHUA — MPaHCROpmMaG
HanpagienHoeTs (DpodBAL) aozucmuka e AITK
Keanndurauns ; baranagp
Dopnia obygeHns aouHas
T"on vavana NoOAroTOBKH 2022
QagyasTeT uHMCEHeDHbLH
Brinyckawwas kadgeapa Texnuseckuti cepauc
Kagenpa-paspaboTunk Fxorozua
Qdbem AWCUUNINHLBI, Y. / 3.€. 108/3
Dopma KOHTPONG (APOMEKYTOUHAE AFTECTALHA) IK2AMEH
Hexan _
WHKEHOPHOTO QAKYNLTETA , K.M.H., doyenm Ifenrynosa E.B.
(noonucw) (yuénan cmenen,
2eanue)
Hpeacenatens YMK \4{,, £ K.JLH. Anansun I'E.
" (nodnucy) (V4énas cmeneuv,
38aHue)
Ll 2
3apemyromMii G ‘E,, /
BHIIyCKatowmed kadbeapon At/ O.m.u., doyenm Coukas .M.,
(noonucy) (yuénan cmenens,
3eanue)

Slpocnaene, 2029 r.



Jlexknuu —

4 q,

JlaGopaTopubpie 3aHsaTHS 8

9.

CamocrositensHass pabora 92,10 .

MecTO IMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON POrpaMMbl:

JucuurninHa «XuMus» OTHOCUTCS K 00s13aTEIBHOM YacTh 00pa3oBaTeIbHON
nporpamMmbl OakanaBpuara.

JucuuniauHa HanpasJieHa Ha GOPMUPOBaHMeE CJIeAYIOIMX KOMIIeTCH MM

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

KO).I Conepmaﬂne KOI[ U HAMMCHOBaAHHUEC HH)IP[KaTOpa JOCTHKCHUS KOMIIETCHIIUHU
KOMIICTCHIIUHN KOMIICTCHIIUHN 3HATh | yMeTb BJIadeTh
Cnocoben  pemarp | OIK-1.1
TUIIOBBIE 3ajauu I/IZ[-I: I[eMOHCTpI/lpyeT 3HaHl/I§ OCHOBHBIX 3aKOHOB MaTEeMaTHY€C€CKHX,
HpO(beCCHOHaJ’IBHOfI €CTCCTBCHOHAYYHbBIX )/ | 0 l[lel'lpOd)eCCI/IOHaJ'IbeIX JAUCHHUIIJINH,
HeOﬁXOI[I/IMbIX AJIA pemelmﬂ THUIIOBbIX 3agavd B oﬁnacrn
NEATENLHOCTH Ha
. | aTpOMHIKeHepHH
OCHOBE 3HAHUN
p— OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX WU [pousBomuTh
€CTECTBEHHBIX HAyK BBIYHCIICHUS C CoBpemeHHOM
OCHOBHEIE 3aKOHBI .
C MNPUMCHCHHUEM N HCIIOJIb30BAHHUEM TEPMHHOJIOTUCH B
I/IH(l)OpMaHI/IOHHO- OCHOBHBIX IOHATUI U | 00JIaCTH XUMUNA
KOMMYHI/IKaI_[I/IOHHBIX 3aKOHOB XUMHUU
TEXHOJIOTUH
KpaTKOC couepmamle AUCHHUIIJIMHBI: OCHOBHELIC 3aKOHBI XUMMHU,
nepuoguueckun 3akoH .M. MenneneeBa, CTpoeHHME aroma, XUMHYECKasl CBA3b,
pacTBOPLI DJIEKTPOJIUTOB, XUMHA4YecKas KWHETHKA, TEPMOANHAMUYECKUE

IapaMeTpbl XMMUYECKUX DPEAKLHM, DJIEKTPOXHUMMS, KOPPO3Us METAJUIOB, 3aIlUTa
METAJIJIOB OT KOPPO3HH.
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