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1 I_Ie.m, H 321291 OCBOCHUSA NUCIHUIIJINHBI

Heabo u3ydeHus: AUCHUIUIMHBI «XUMHUS» ABIsSETCS (OPMHUPOBAHHUE OCHOBHBIX
NOHATUH, 3HAHUN U YMEHUI M0 XUMUHU, (POPMUPOBAHUE 3HAHUN 00 OOIIMX 3aKOHOMEPHOCTSIX
XUMUYECKUX PeaKIuil.

3apaun:

— H3yYCHHE OCHOB COBPEMEHHOTO YUCHUS CTPOCHHUS aTOMa U TEOPUU XUMHUIECKOU CBSI3H;

— H3Y4YCHHE OCHOB YUYCHHUS O CKOPOCTU XMMHUYECKHUX PEaKIHid, XUMUYECKOM PAaBHOBECHH;

— H3Y4YCHHE OCHOB YUYCHHUS 00 dHEPTeTUKE XUMUICCKUX PEaKIINi;

— W3yYCHHE OCHOB COBPEMEHHOU TEOPHUH PACTBOPOB;

— W3yYCHHE TCOPUH OKHCIUTEIFHO - BOCCTAHOBUTEIBHBIX PEAKIIMA U 3aKOHOB
AIEKTPOXUMUM;

— H3yYEeHHE TEOPETUUYECKUX OCHOB IMPOIIECCOB KOPPO3UU METAIJIOB U METOOB 3alUTHI
METaJJIOB OT KOPPO3UHU;

— TIOKa3aTh POJb XMMHUHU B Pa3BUTHH COBPEMEHHOTO €CTECTBO3HAHWS, €€ 3HAYCHHE IS
npodheCCUOHAIBHOU JIeSITETbHOCTH;

— o0ecreyuTh  BBIMOJHEHHWE  OOyYarOMMMHCS  JTabOpaTOpHOTO  MPaKTHKyMa,
WJUTFOCTPHUPYIOMIETO CYITHOCTh U METO/IBl XUMHH;

— MPUBUTH OOYYAIONIUMCS HaBBIKM TPAMOTHOTO U PAIMOHAIBHOTO OGOPMIICHUS
BBITIOJIHEHHBIX 3KCIEPUMEHTAIBHBIX pa0OT B J1a0OpPaTOPHOM MPAKTUKYME, 00pabOTKU
PE3yIBTATOB SKCIIEPUMEHTA.

2 Ilepevenb MIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHHS 10 JUCHUIINHE, COOTHECEHHBIX C
IUVIAHMPYEMbIMHU Pe3yJIbTATAMHU OCBOCHUS 00pa30BaTeJIbHOM MPOIPaAMMBbI

N3yuenve maHHOW MWCIMIUIMHBI HAMPAaBICHO HAa (OPMHUPOBAHHE y OOYYAIONIUXCS
cnenyroniei odmenpodeccuonanbHou kommerenuu (OIMK-1.1):



2.1 O6menpogeccuoHaTbHbIE KOMIIETEHIIUN U MHAUKATOPHI UX JOCTHKEHUS

Kon Kon 1 HanMeHOBaHMe MHIUKATOPA NOCTHKEHU S KOMIIeTeH IUU
Conep:xanne KOMIETeHITHH
KOMIIETCHIIUH 3HATH | yMeThb BJIA/IeTh
OIIK-1 Cnoco6eH pemats Tunossie | OITK-1.1.

3amauu npodeccHoHaTBEHOM
IeATEIHFHOCTH Ha OCHOBE
3HAaHWM OCHOBHBIX 3aKOHOB
MaTEeMaTHYCCKUX B
€CTECTBEHHBIX HAYK C
MIPUMEHEHUEM
nH(pOopMaLMOHHO-
KOMMyHI/IKaIII/IOHHI)IX
TEXHOJOTUI

HeMOHCTpI/IpyeT 3HAaHUC OCHOBHLIX 3aKOHOB MAaTEMATUYCCKUX, €CCTCCTBECHOHAYYHbIX U 06IlIer0(1)eCCI/IOHaHLHLIX
JUCHHUILINH, HeO6XOI{I/IMHX JUISL pEIIEHUA TUIIOBBIX 3a/1a4 B obactu ArpOMHXEHEPUN

OCHOBHBIE 3aKOHBI XUMHUHU

HpOI/BBOHI/ITB BBIYHCIICHUA C
HCII0JIb30BAaHUEM OCHOBHBIX ITOHATHH 1
3aKOHOB XUMHH

CoBpeMeHHOIT TepMHUHOJIOTHEH B
o0acTi XUMHAH




3 MecTo AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl
HucuunnuHa «XHUMHS» OTHOCUTCS K 00s3aTelbHOW dYacTH 00pa3oBaTelbHOMN

IporpaMmbl OakanaBpuara.

4 CTpykTypa IMCUMILIMHBI M pacnpeaejieHue ee TPy10eMKOCTH
(Ha oHOTO 00yUaKOILEroCcs )

Bua yuyeOHoii padoThI Beero 3a licype

4acoB 4acoB

1. KonrakTHasi padoTa npu npoBeleHUH Y4eOHBIX 3aHATHIl, Beero (Jlex 12,60 12,60

+ Jla6 + Ilp + KCP)

B TOM 4YHUCJIC:

JlexupoHHbIe 3aHATHA (Jlek) 4,00 4,00

JlabopaTopusie 3austus (Jab) 8,00 8,00

IIpakTuueckue 3assrus (11p) - -

[IpoBeenue KoOHCyIbTaIMil 0 yueOHOH nuctumiuze (KCP) 0,60 0,60

2. CamocTosiTesqibHas padora, Bcero (CP + xonmponv) 92,10 92.10

B TOM YHCIIE!

CamocTostensHas padoTa IpH BHINOJHEHUH pacueTHO-Tpaduueckoil paboThl,
TUIIOBOTO pacyera, pedepara, KOHTPOJIBLHOI paboThI, 3cce H Ap. - -
CamocrosiTesnbHast padoTa IpH BHINOJHEHUH KypCOBOH paboThl (IIPOeKTa) - -
CaMmocrosiTenbHas paboTa MPH MOJrOTOBKE K IK3aMEHY 5,70 5,70
CamocTosTenpHasi paboTa MpH MOATOTOBKE K 3aUeTy

[Tpouue BuIBI CAMOCTOSATEIBHOM PaOOTHI (IIOArOTOBKA K JIEKLIHUSIM,

J1a60paTOPHBIM, IPAKTHUECKUM 3aHITUSIM) 86,40 86,40
3. KonrakTHasi paGoTa Npu NpoBeJeHNU MPOMEKYTOUHON aTTecTalUH,

BCEr0 3,3 33
I'pynmoBbie KOHCYJIBTAIMHK IIEPE]] SK3aMEHOM H C/1aua dK3aMeHa 110

gucrurunHae (K») 3,3 3,3

Cpaua 3adeta o gucuumumiae (K) - -
3amura KypcoBoit paboTsl (mpoekTa) (K) —
O0mast TPYA0eMKOCTh THCIHMILIHHBI B 4aCax: 108 108
O01masi TPYA0eMKOCTh THCIHMILIHHBI B 324€THBIX eIMHUIIAX: 3 3




5 ConepskaHue IMCHUNINHBI

5.1 Conep:xxaHue IMCUMILVINHBI, CTPYKTYPMPOBaHHOe MO0 TeMaM (pa3jejam) C
yKa3aHHeM OTBeJeHHOr0 HAa HUX KOJMYeCTBA aKaJeMHYeCKHX YacOB M BHI0B y4eOHBIX
3aHATHH

E = Buabl yueOHo¥ padoThI U UX TPY/I0€MKOCTh, 4aChI
g HanmeHoBaHue U copep:kaHue pa3jena i E KonrakrHast paGoTa npu CaMoCTOSITe b=
g | AucHMIIMHBI (mepeyeHb TUAAKTHYECKHUX €IUHMIL: §" 5 NpoBEACHUH Yfeﬁﬂblx Has paGoTa
g paccMaTpuBaeMbIX IIOATeM, BOIIPOCOB) é ; 3aHATHH m § §
o S @ OH- 0 &
Z =T J JP | II3 | KCP Cp Tpob M =
1 | PeakmmonHas crtocOOHOCTE BEILIECTB OIIK-1 4,00 | 1,00 - 0,20 | 29,40 - 34,60
OcHogHble NOHAMUS U 3AKOHbL CIMEXUOMeMPUU 0,20 - - 0,01 4.00 - 4,21
Cmpoenue amoma. Keanmogomexanuyeckue
npeocmasnenus. [lpunyunvt pacnpedenenust 1,50 | 0,50 - 0,10 8,00 - 10.10
2JIEKMPOHO8 8 IJIeKMPOHHOU 000JI0UKe AMOMA..
Iepuoouyeckasn cucmema snemenmos /. 1. 030025 - | 004 540 B 5.99
Menodeneesa 6 ceeme meopuu CMpoeHust amoma
Xumuueckas césso. 2,00 | 0,25 - 0,05 | 12,00 14,30
2 | Xumuueckas TepMOANHAMUKA U KHHETHUKA OIIK-1 - - - - 15,00 - 15,00
Xumuueckas KuHemuxa - - - - 8,00 - 8,00
DOHepeemuxa XuMmu4eckux peaxyui. - - - - 7,00 - 7,00
3 | XUMHUYECKHE CUCTEMBI OIIK-1 — 7,00 — 0,40 | 42,00 — 49,40
Pacmeoput anekmporumos. Booopoonwiil noxazamens - 3,00 - 0,20 | 22,00 - 25,20
Onekmpoxumus, - 2,00 - 0,10 | 12,00 - 14,10
Kopposus memannos - 2,00 - 0,10 8,00 - 10,10
Kypcosas pabota (IpoexT) — — — — — - - -
[TpomexxyTouHast arTecTarys (9K3aMeH): OIIK-1 — — — — — 5,70 9,00
HUTOI'O no aucumMiinHe: - 4,00 8,00 | - | 0,60 | 86,40 | 5,70 108

5.2 Pa3genbl AUCHMIUVIMHBI MO BHAAM AayJAWTOPHOH (KOHTAaKTHO#) padoThl M
¢dopmbI KOHTpOJIA

No No HauMenoBanme Bm]blqueﬁm)lx DopMBbI TEKYLIET0
n/n Kypca pa3zesia IUCHMILTUHBI 3AHATH (B Macax) KOHTPOJIA
J JIP 1m3 ycnesaemoctu!
1 1 PeakiinonHas cmocoOHOCTh BEIIECTB 4 1 - PT
2 1 XuMH4ecKasi TEpMOJIMHAMUKA U KUHETUKA - - - PT
3 1 XUMHUYECKUE CHCTEMBI — 7 — PT, 3JIP, UJ13
HUTOIO: 4 8 - -

IPT —py6Gexxnoe Tectuposanue, 3JIP — 3amura naGoparopusix pabot, W13 — HHAMBUIyaIbHOE JOMALIHEE 3aaHHUE.
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5.3 JlabopaTopHble padoThI

Ne No HaumenoBanue Bcero
HaunmenoBanmue j1abopaTopHBIX padoT

n/n Kypca pasaesia IMCUUIITHHBI 4aco0B
1 1 PeaknmonHnas crocoOHocTh BemecTB | CTpoeHue aroma. XMMHUYECKas CBSI3b 1,0
2 1 XUMHUYECKUE CHCTEMBI [IpuroTtoBneHue pacTBopa 3aJaHHON KOHIIEHTpaLUU 2,0
3 1 BogopoaHslii nokasarens. I'uaponus cose 1,0
4 1 lNanpBanMYeckuii a3neMeHT. P HanpsyKeHuit METaJIIOB. 2,0

DIIEKTPOIIH3.

5 1 Kopposus mMeTamioB. 3ammTa METaJuIOB OT KOPPO3UH 2,0
nTOro:| 8,0

6 IlepeyeHb y4eOHO-METOAUYECKOT0 00ecreuyeH s JJIs1 CAMOCTOSATEILHOM PadoThI
00y4aroIUXCA M0 JUCHUIINHE

6.1 Buabl camocTosiTe/iIbHOM padoThl o0ydaromuxcs (CP)

Ne Ne kypca HaumeHnoBaHue pa3jgeia IuCUUILINHBI Buaer CP Beero
n/n B 4acoB
1 1 PeakimoHHast CHIOCOOHOCTH BEIIECTB KoncnektupoBanue maTepuaios 25,00

IloaroroBka K TECTUPOBAHUIO 4.40
2 1 XuMuyecKkas TEpMOAMHAMHUKA U KUHETHKA KouncnektupoBanue MmaTepuaios 13.00
IToaroToBKa K TECTUPOBAHUIO 2,00

3 1 XUMHUYECKUE CUCTEMBIL IToaroroBka k 3amure
nabopaTtopHbIX paboT 12,00
KoHcnektupoBanue maTepuaioB 16,00
TTonroroska k TECTHPOBAaHHUIO 4,00
Brimonuenue I/IHJZ[I/IBI/I}Z[ya;J'IBHbIX 10,00

JIOMAIIHUX 3aJIaHuil

CamocroATenbHas paboTa npu NOArOTOBKE K 3K3aMeHy 5,7

UTOT'O:| 92,10

6.2 MeToaguueckne ykazanusi (1151 CAMOCTOSITEJIbHOI padoThI)

Jnsa  camMOCTOATENBHOTO  M3Yy4YEHUs MaTEpHajgoB 10 JUCHUIUIMHE  «XHUMUS»
oOydaromuecss MOTYT BOCIHOJb30BaThCS CJIEAYIOUIMMH aBTOPCKUMU METOAMYECKUMU
YKa3aHUSMHU:

XamucroBa M.JI., PykoBoacTBO 1o aucu. XuMus [DIEKTPOHHBIN pecypcl: ais
OakanaBpoB no Hamnp. noar. Arpounskerepus / M. J1. Xanucrosa, JI.A. banamosa, SIpociasisb,
OI'BOY BIIO AI'CXA, 2015, 154c // Dnekrponnas o6udnmnoreka AI'CXA.




7 ®OH/I OLIEHOYHBIX CPEACTB ISl MPOBEAeHNUs TeKylled U MPOMEKYTOYHOM aTTecTalluun
00y4ar0UXCA M0 JUCHUIINHE

@®OHJT OIICHOYHBIX CPEJCTB IO JUCIMIUIMHE «XUMHUS» — KOMIUICKT METOJAMYECKUX U
KOHTPOJIbHO HM3MEPUTENIbHBIX MaTepHUalioB, MpeIHAa3HA4YeH JUIsl OLEHUBAHUS YPOBHS
chopmupoBanHocTu komneTeHIuu OIIK-1 Ha pa3HbIX cTaausx oOydeHHs] HA COOTBETCTBUE
WH]JIUKATOpaM JOCTHKEHUSI KOMIETEHIIHUM.

@oH/I OLICHOYHBIX CPEJACTB BKJIIOYAET KOHTPOJbHBIE MaTEpUalbl [Jig MPOBEICHUS
TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH U MTPOMEKYTOUHON aTTeCTAIlMH 10 3aBEPIICHUIO MEPHUO/Ia
o0yueHus.

Tekymuii KOHTPOJb YCIEBAEMOCTH OOECHEYMBAET OIICHUBAHUE XOJa OCBOCHHUS
JTUCUUIUIMHBI U IPOBOAUTHCS B BUJI€ KOMIIBIOTEPHOTO WJIM OJJAHOYHOTO TECTUPOBAHMUSL.

[IpomexxyTouHast aTTecTalusi MMEET I1EJIbI0 OMNPEACIUTh CTENEHb JIOCTUXKCHUS
3aIJIaHUPOBAHHBIX PE3YJIbTATOB OOYUYEHHUS 10 AUCIUIUIMHE 3a OINPEJCICHHBIA MepHol
oOyuenus (1 kypc) u mpoBoautcsa B popme sk3amena (1 kypc).

7.1 Ilepeyenb KOMIIETEHIIUII ¢ YKa3aHUEM 3TanoB ux (opMUPOBaHUS B mpouecce
ocsoenusi OIIOII BO

Jrtanbl GOPMUPOBAHMSA U NIPOBEPKH YPOBHS ¢()OPMHUPOBAHHOCTH KOMIIETEHIUH 110
AMCHUILIMHAM, NPaKTHKaM B npouecce ocsoenusi OIIOII BO

OIIK-1 - /lemoucmpupyem 3nanue 0CHOBHbIX 3AKOH08 MAMEMAMUYECKUX, eCINECMEEHOHAYYHbIX U

o0wenpogeccuonanbHbIX OUCUUNIUH, HEOOX0OUMBIX 0151 peUleHUs MUNOGBIX 3a0ay 6 001acmu

Ne kypca

azpoundicenepuu
1,2 ‘ MaremMmaTtuka
1,2 | Dusnka |
| 1 ‘XI/IMI/IH ‘
3 | Tuapasmnnka ‘
| 4 ‘ TennorexHuka ‘
1,2 | MarepuanoBeieHIe i TEXHONOTHS KOHCTPYKIMOHHBIX MATEPHAIIOB |
| 3 ‘ MeTtposorusi, cTaHAapTU3alus U cepTuUKaLus ‘
2,3 ‘ WNudopmatrka u nudpoBble TEXHOJIOTHH |
1,2,3,4 |Mexanuka
1 TeopeTnueckas MexaHHKa
3,4 TexHonornyeckue MalMHbl 1 000py10BaHHE
3,4 TpakTopsl U aBTOMOOHIIN
3,4 CenbCKOX034liCTBEHHBIE MAIITUHEI
4 MaruHbl 1 060pyI0BaHHE B d)KUBOTHOBOJICTBE
1 O3HakoMuTENbHAS MPAKTHKA (B TOM YHCJIE TIOJYyYEHUE NIEPBUYHBIX HABBIKOB HAy4YHO-
HCCJIEIOBATENCKON paboThI)

5 | BhimoIHEHHE | 3aIUTa BBITYCKHOM KBAIM(QHUKALMOHHOMN PaboThl
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HE

(opMupoBaHus, ONMCAHUE KA OLIEHUBAHUS

7.2 Onucanue mnoka3arejieili M KpUTepUeB OLECHUBAHUS

KOMHeTeHHHﬁ Ha Pa3j/imtdHbIX JTalax HuXx

KomnereHumun Nuaukatop YpoBeHb chOpMHPOBAHHOCTH KOMIETEHIIUA
Oopa3oBaTe/ibHbIE = ™ =
JAOCTHKEHUs eXHOIOIHH ®opma BBICOKHIi cpeaHHUi HHUKe CPeTHero HU3KHHI
KOMIeTeHIHH OIIEHOYHOT'0 1IKaJibl OLleHUBAHHS
Kon Conepixanne (narupyeMsIe ¢dopmupoBanus cpencTBa = P ———— eV IOBICTBODUTEILHO / He
BJICTBOPUTECIbH H BJICTBOPUTEJIbH! H
KOMIeTeHIIHH OTJIMYHO / 324TEeHO X0poIo / 324TeHO ¥ P ya P
pe3ynbTaThl 00y4eHus) 324TEHO 324TEeHO
OIIK- | CnocobGeH pemaTsb OIlK-1.1 Jlexuns- TectoBble
1 TUMNOBBIE 331241 Jemoncmpupyem 3nanue BU3yalIH3alus, 3a/1aHHs,
OCHOBHbIX 3A4KOHO8 ITpoGnemuas nexnus, | OHIETH HA

npodecCHOHaIbHOM
JIeSITeNbHOCTH Ha
OCHOBE 3HaHUH
OCHOBHBIX 3aKOHOB
MaTeMaTH4YeCKUX U
€CTECTBEHHBIX HAYK C
MIPUMEHEHHEM
nH(popMannoHHO-
KOMMYHHMKAIIMOHHBIX
TEXHOJIOTHH

MAmemMamu4ecKux,
ecmecmeeHOHAYYHbIX U
00WenpogheccuoHabHbIX
OUCYUNIUH,
HE0OX00UMbIX 015l
peulerus: munoewix
3a0ay 6 obracmu
aA2POUHIICEHEPUU.

3uaet: OCHOBHBIE
3aKOHBI XUMUH
VYmMmeer:
IIpousBonuts
BBIYMCIIEHUS C
HCIOJIB30BAHUEM
OCHOBHBIX IIOHSITHHA
1 3aKOHOB XHMMH.
Bnaneer:
CoBpeMeHHOI
TEpPMUHOJIOTHEN B
00J1aCTH XUMUH

Jlekuus-nuckyceus

OK3aMC€H

: 3Haer:
OCHOBHBIE 3aKOHBI
XAMHHA

VYmeer:.
IIpousBonuts
BBIYMCIIEHUS C
HCI0JIB30BaHUEM
OCHOBHBIX
MOHATHHN 1
3aKOHOB XHUMHUH
Brnaneer:
CoBpeMeHHOI
TEPMUHOJIOTHEN B
00J1aCTH XUMHH.
CriocobeH:
[Ipumenurs
OCHOBHBIE 3aKOHBI
XAMHH IS
peLIeHHs] TUTTOBBIX
3aa4.

3naeT: OCHOBHEIE
3aKOHBI XUMUH:.
YMmeer:
IIpousBoauth
BBIYUCIIEHHS TSI
TIPUTOTOBJICHUS
pacTBopa 3aIaHHO
KOHIICHTPAITIH.
Brnaneer:
CoBpeMeHHOI
TEPMUHOJIOTHEN B
00JaCTH XUMUH.
Ilonnmaer:
3HaueHHne
OCHOBHBIX 3aKOHOB
XAMHH IS
peIIeHUs TUIIOBBIX
3aad4.

. 3naeT: OCHOBHEIE
3aKOHBI XUMUH:.
VYwmeer: [IpouzBoautsb
BBIYHCIIEHHS
Pa3IIYHBIX CTIOCO00B
BBIPKCHHS
KOHIICHTPAIIUH
pacTBOpPOB.

Brnaneer:
CoBpeMeHHOI
TEPMUHOJIOTHEN B
00J1aCTH XNMUH.

He 3naet: OcHOBHEIC
3aKOHBI XUMHUHU

He ymeer:.
IIpousBoauth
BBIYHCIIEHHS
Pa3IHYIHBIX CIIOCOOO0B
BBIPAKCHHS
KOHIICHTPAITUHN
pacTBOPOB

He Bnageer:
CoBpeMeHHOI
TEpPMUHOJIOTHEN B
00J1aCTH XUMUH.




7.3 TunoBblie KOHTPOJIbHBIC 3a/laHUs] WM MHbBIC MaTepHualbl, HeOo0X0UMbIe AJIA

OLlCHKH 3HAHMH, YMEHHWiIl, HABBIKOB, XapPaKTepU3YOIIUX 3Tanbl (opMUpPOBaAHMA
KOMIIETEHIIUI1 B IIpouecce 0CBOeHHs 00pa3oBaTeIbHO IPOrpaMMbl

7.3.1 Tunosble 3aJaHus JJsi NPOBEJCHUS TEKYUIEro KOHTPOJS W PYOe:KHOro

TECTUPOBAHUSA

[E—

SN W

No

11.

12.

13.

14.

15.

16.

17.
18.

Ilpumeput 6onpocoe 0na 3auiumol 1a00PAMOPHLIX padom:

Uto Takoe pacTBOpbI?

Uto Takoe pacTtBopuMOcCTh? Kakas CylIecTByeT 3aBUCHUMOCTb MEXKIYy W3MEHEHHEM
TEMIIEPATYPBl U PAaCTBOPUMOCTBIO TBEPABIX TEN?

Urto Takoe nepeHachieHHbIe pacTBOPhI? Kak ux rotoBar?

Urto takoe kpuctaimuzanus? E€ npaktuueckoe 3HaueHue?

Kakass 3aBUCHMMOCTH CYIIECTBYET MEXKIY IUIOTHOCTBIO PacTBOpa U COJCPKaHUEM
MACCOBOM JI0JIM PACTBOPEHHOTO BEIIECTBA?

B 4ém oTnrMure KOHIIEHTPUPOBAHHBIX U pa30aBICHHBIX PaCTBOPOB?

Kaxkue criocoObl BeIpaxeHUsi KOHLIEHTPAIUU Bbl 3HaeTe?

Kakas cBsi3p Mex)Iy MOJSPHOCTBIO M COJIEPKAHMEM MAaCCOBOM JIOJIM PACTBOPEHHOIO
BelecTBa?

Uto Ha3bIBaETCS MOHHBIM IPOU3BEACHUEM BOJIbI? UeMy paBHO ero 3HaueHue rnpu 22°C?
C noMo1Ibl0 KaKUX MOKa3aTesied MOKHO 0XapaKTEepU30BaTh KUCIOTHOCTD (IIETOYHOCTD)
pactBopa?

Kakune BemiecTBa Ha3bIBalOTCA MHAMKATOpaMu? UTO HA3bIBAETCS MHTEPBAJIIOM IEepexoaa
WHJUKaTOpa?

OnpenenuTh KOHLEHTPALMIO MOHOB BOAOpOAA MU THApPOKCWiIa B pactBope: a) pH
KOoTOporo paseH 6,2; 6) pOH koToporo paBeH 5. YkaxuTe cpeqy pacTBopa.

Bpruucnauth KOHIEHTpauu HOHOB Bojgopoaa u pH nmma 0,5 MomgapHOro pacrBopa
COJISTHOM KHCJIOTBI, €CIIM Ka)XXyIlasics CTENEHb JUCCOIUAIUUA COJITHOM KHUCJIOTHI B 3TOM
pactBope 85%. Otset: 0,425 monw/i; 0,37.

Uto Ha3zbIBaeTCs TUAPOIU3OM cosieii? B kakux ciaydasx Mpu ruposinie oOpa3yroTcs: a)
KHCJIbIE cOu; 0) ocHOBHBIE cosn? [loscHUTE HA MpUMepax.

Hanmucate MonekymsipHble M MOJICKYJISIPHO-WUOHHBIE YpaBHEHUsI pPEaKIUid TUIPOJIn3a
cineayromux coneit: NaxSOs; NaCN; KCl; NH4NOs; Fea(SOs)3; KsPOs; CH3COONa.
KakoBa peakuust cpesibl pacTBOpa B KaXI0M ciiydae?

Uro nazeiBaercs OydepubiM pactBopoM? [losicaute Mexanusm OydepHoro neicTBust Ha
mpuMepax aMMHUAYHOTO U areTaTHOro Oydepos.

[ToHsATHS CTENIEHN OKUCIIEHUS U BAJICHTHOCTH 3JIEMEHTA.

Kakne peakuun Ha3bIBAIOTCS OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIMU? WX  BUIBL
[IpuBecTu mpuMepsl.

12



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

36.
37.

Baxnelimue BeliecTBa OKUCIUTEIM M BOCCTAHOBUTENN. BellecTBa ¢ OKUCIUTEIBHO-
BOCCTAHOBUTEIIBHOUN IBOMCTBEHHOCTBIO.

[Iponieccbl OKHMCIIEHUSI W BOCCTAHOBJIEHHUSA. OJJIEKTPOHHBIE U 3JIEKTPOHHO-MOHHBIE
YPaBHEHHS ITPOLECCOB OKUCIIEHUS U BOCCTAHOBIICHUSI.

[TociienoBaTeNbHOCT, COCTABICHUSI YPABHEHHM OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKuuil.

[ToHsiTHE 3JIEKTPOAHOTO M OKHUCIUTEIBHO-BOCCTAHOBUTEIBHOIO MTOTECHIINAJIA BEIIECTB.
OJ1C peakunu. HanpaBieHne OKUCIUTENBHO-BOCCTAHOBUTEIIBHON PEAKIUU.

Kak n3MEeHSI0TCS OKMCIUTEIBLHO-BOCCTAHOBUTENIBHBIE CBOMCTBA AJIEMEHTOB B MpEIEax
nepuo/ia, rpynmsl nepuoandeckon cucremsl .M. Menneneena?

Kaxk onpenennts MONsIpHBIE MACChl 5KBUBAJIEHTOB OKHCIIUTENSI © BOCCTAHOBUTEIA?

Uto Ha3bIBAETCS JIEKTPOIHBIM IMOTEHIIMATIOM METasia?

Kaxkue 351eKTpo/IHbIe TOTEHIIUAIIBI HA3bIBAIOTCS CTaHAApPTHRIMU ? Kak ux onpenenstor?
YpasHenue HepHcra.

Kakne ycrpoicTBa Ha3pIBalOTCA TaJIbBAHMYECKUMM diieMeHTamu? Kakol snexktpona B
raJbBaHUYECKOM DJIEMEHTE SIBJIIETCS KATOJOM, aHOJIOM ?

Kak cocTraButh cxeMy raJisBBAHUYECKOTO 3JIEMEHTA U BBIUUCIUTH J/]C ragpBaHUYECKOro
aneMeHTa’?

Uro Ha3zpiBaeTcs Kopposuend metamioB? Buabel koppo3uu. K kakuMm W3 HMX OTHOCHUTCS
razoBas KOppo3usi?

K kakomy Buay KOppO3WH OTHOCUTCS OOpa30BaHHME Ha MOBEPXHOCTH MEIU €€ OKCHJa
IIpU HAarpeBaHUU U pyKaBUMHA Ha BO31yXxe?

Kakwne meraniasl B MUKpOraJbBaHUYECKHUX 3JIEMEHTaX (Mapax) Ha3bIBAIOTCA AHOIHBIMU U
KaTOIHBIMU?

Kaxoe xene3o koppo3upyeT ObICTpee — HaXOAIIEeCs] B KOHTAKTE C OJIOBOM WJIH MEbI0?
OTtBet 060CHYHTE.

Kak nmnporekaer koppo3uss B ciaydae TIOBPEKIECHUS IMOBEPXHOCTHOIO  CJIOA
OIMHKOBAHHOT'O U HUKEJIMPOBAHHOTIO JKEJI€3a MPU UX KOHTAKTE C BOJOM?

CnocoObI 3alUThl METAJIJIOB OT KOPPO3UH, UX CYIIIHOCTb.

[IpoTexTopHas U KaToAHAs 3al[MTAa METAIUIOB OT KOPPO3UH, TOSCHUTh HA MPUMEPAX.

Ilpumepvl mecmogvix 3a0anuii 013 NPOBEOCHUI MEKYULe20 KOHMPOJIA U PYOeHcHO20

mecmupoeanus:

3aganne 1  CkoybKO TpaMMOB HUTpaTa KU HY)KHO Ui TpurotoBiieHust 250 T 6%-Horo

pactBopa?
a)20r;0) 15;B) 25T.

3apanme 2 MaccoBas 1075 (%) cynbdara Kamus B pacTBOpe, MOTydeHHOM U3 220 MII BOJBI

u 30 r K;SOy., paBHa:
a) 12 %; 06) 14 %; B) 18 %.
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3apanne 3 [Ipu 0Opa3oBaHUH rajbBaHUYECKOIO JIEMEHTA C HCIIOIh30BAaHHEM HUKEIIEBOIO
IJIEKTPOAa B KA4eCTBE aHOA, KATOAOM MOXKET OBITh. ..
a) Cu; 0) Fe; B) Zn.
3apanne 4 [Ipu 0Opa3oBaHUM rajbBaHUYECKOTO JIEMEHTA C HCIIOIh30BAaHHEM IMHKOBOTO
AJIEKTPOAa B KA4eCTBE aHOA, KATOAOM MOXKET OBITh. ..
a) Al; 6) Cu; B) Ca.
3apanne S [Ipm 0Opa3oBaHUM rajlbBaHMYECKOI'O DJIEMEHTA C HCITOJIb30BAHUEM KEIIC3HOTO
AJIEKTPOJa B Ka4eCTBE aHOa, KaTOJIOM MOXKET OBITh... a) Zn; 6) Ni; B) Al.
3apanne 6 Yto 0OpasyeTcs Ha KaToje U aHOJIE P dIEKTpoJin3e pacTBopa KBr?
a) K, H,, Bry; 6) H,, KOH, Br;; B) K, H, KOH,, HBr.

Ilpumepvl munoevix uHOUBUOYATLHBIX OOMAUHUX 3A0AHUTL

Ilpumep 1. BeraucauTb MOJSIPHOCTh, HOPMAIbHOCTb, MOJISUIBHOCTB U TUTP 20%-T0 pacTBOpa
cynbdara xenesa (1), mrotaocts KoToporo p = 1,21 r/em’.

Hpumep 2. JIo xakoro o0béMa HykHO pa3baButh 15 cm® 14%-H0oro pacTBOpa HUTpATa Kajuus
wi10THOCTBIO 1,09 r/cM?, uTo6kI momyuuts 0,5 H. pacTBopa?

Ilpumep 3. CocTaBUTh ypaBHEHUS MTPOLIECCOB, MTPOTEKAIOIIUX MPHU IEKTPOIU3E BOJHOTO
pacTBopa XJIOpUJa MEJIU C UHEPTHBIMU DJICKTPOJAMU.

Ilpumep 4. CocTaBuTh ypaBHEHUS IPOILIECCOB, MPOTEKAIOIINX MPU FJIEKTPOIU3E BOJTHOTO
pacTBOpa XJI0pUia MEIA C METHBIM aHOJIOM.

IlIpumep 5. CocTaBuTh ypaBHEHHS IPOLIECCOB, NPOTEKAIOIINX MPU JIEKTPOIU3E BOJIHOTO
pacTBopa cyibdara Kajlus ¢ UHEPTHBIMU 3JIEKTPOIaMU. BBIUUCIUTEL MacCcy pa3iosKUBIIECHCs
BOJIbI 1 00bEM BBIJICITUBIIINXCS KUCIOPO/Ia U BOJ0PO/1a (YCIOBHS HOPMAJIbHbBIC) TIPH
MPOITyCKaHUM TOKa cuiio 8A B TeueHue 1,5 yacos.

IlIpumep 6. CocTaBUTh ypaBHEHHS IPOLIECCOB, MPOTEKAOIINX MPU JIEKTPOIU3E BOJTHOTO
pacTBOpa HUTpaTa cepedpa ¢ HHEPTHBIMU JIeKTpoaMu. Kakoii CHJTbl TOK JOJKEH OBITh
HCIIOJIb30BaH JIsl TOTO, YTOOBI BBIICJIUTE U3 pacTBOpa coiu cepedpo maccoit 10,8 r3a 6
MHHYT?

Ilpumep 7. Kene3o HaxoAUTCS B KOHTaKTe ¢ MeAblo. Kakoiil U3 MeTamioB OyJ1eT OKUCIISIThCS
MIpU KOPPO3UH, ECIIH 3Ta Napa METAILIOB nonajaet B kuciyto cpeny (HCI)? [laiite cxemy
00pa3yrolierocs: Ipu 3TOM rajlbBAHUYECKOT0 dJIeMEeHTa, paccunTtaiite DJ]C, HanumuTe
ypaBHEHUS AJIEKTPOJAHBIX MPOIIECCOB B HOHHOM BUJIE, COCTaBbTE HOHHOE U MOJIEKYJISIPHOE
YpaBHEHUS OKUCIUTEIHHO-BOCCTAHOBUTEILHOM peaKIuu mpu paboTe JaHHOTO
KOPPO3UOHHOIO raJlbBAHUYECKOTO 3JIEMEHTA.

Ilpumep 8. AmoMUHUN HaXOAUTCSI B KOHTAKTE C KEJIE30M B CPeie HEUTPAIIbHOTO
anektponuta (NaCl). CoctaBbTe cXeMy raibBaHU4YECKOIO JIEMEHTa, 00pa3yIolerocs npu
stoM. Paccuuraiite DJ{C u n3menenne cBo06o1HOM 3Heprun [ mbOca B cTaHAapTHBIX
ycaoBusax (AG°298) nis atoro sneMmenTa. CKOJIbKO rpaMMOB METaslIa OKUCIUTCS 3a 55 ¢
PabOTHI ATOTO JIEMEHTA, JTAFOIIETO TOK CHIION 6 A.
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7.3.2 TumnoBble 3ajaHMsi AJs1 TPOBeJeHUST TPOMEXKYTOYHOH AaTTecTALUH

(3x3amMeHa)

Komnemenyuu:
OIIK-1 — CnocoGeH permiaTe TUIIOBBIE 33J1aud MPOGECCHOHAIBHOM JEATeIbHOCTH Ha

OCHOBE 3HAaHHM OCHOBHBIX 3aKOHOB MAaT€MAaTHMYE€CKHUX M €CTECTBEHHBIX HayK C IPpUMCHCHHUCM
I/IH(1)OpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHBIX TEXHOJIOTUH.

10.
1.

Bonpocul k 3x3ameny:

OCHOBHBIE TOHATHS M 3aKOHBI XUMHUU. Moib, MOJApHAs Macca, XUMUYECKUN
SKBHUBAJICHT, MOJISIPHAs Macca SKBUBAJICHTA. 3aKOHbI XMMHH: COXPAHEHHS MACCHlI,
MOCTOSTHCTBA COCTaBa, YKBUBAJICHTOB, 3aKOH ABOTraipo.

CoBpeMenHast Teopusi cTpoeHusi aroMa. KBaHToBble uwncia. DU3NYECKUH CMBICI
KBAHTOBBIX YMCEJI C TOYKH 3PEHUS CTPOCHUSA aTOMA, UX B3aUMOCBS3b.

[IpyHIMIBI 3aMOJIHEHUS] aTOMHBIX OpOUTANICH AJIEKTPOHAMHU: MPHUHIIUI HAUMCHBIIICH
sHepruM, npaBwio KiieukoBckoro, npuHumn Ilaynu, mpaBwno XyHaa, <«IIpoBaI»
3JICKTPOHOB.

[lepnonnueckuii 3axkon .M. MenaeneeBa — OCHOBHOM 3aKOH XHMHH, CBSI3b €TO CO
CTPOCHUEM aTOMOB. XapaKkTep U MPUYMHA U3MEHECHUS CBOMCTB 3JIEMEHTOB B IEpHOAAX U
[JIaBHBIX MOJATPYIIIAax B MEPUOJUIECKON CUCTEME AJIEMEHTOB.

S-, p-, d-, f-cemelicTBa XUMUYECKHUX 3JIEMEHTOB U UX PACIOJIOKEHUE B MEPUOIAUECKOM
cucteme .. MenneneeBa. Pa3o0parh Ha npuMepax CTPOCHHUE MX BaJE€HTHBIX YPOBHEH
AJIEKTPOHHBIX 000JI0UEK.

[TonsTne 00  dHEpruM  HMOHM3ALMM, DHEPTUM  CPOJACTBA K  DJEKTPOHY,
3JIEKTPOOTPUIIATEIBHOCTH. Kakue CBOMCTBa aTOMOB OHM XapaKTEPU3YIOT.

KoBanenTHasi, moHHas1, BOJOPOAHAS, METAJUIMYECKAsi XUMUYECKHUE CBSI3M (pa3o0parh Ha
npuMepax).

CBolicTBa  KOBAJICHTHOM  CBSI3WM: DHEPrus, JJIMHA, KPATHOCTh, IOJSPHOCTD,
HAIPaBJICHHOCTh, HACKIIIIAEMOCTb.

KoBasieHTHast XMMHU4YECKasi CBsI3b, YCIOBUS €€ OOpa3oBaHUSI MO METOJY BaJIEHTHBIX
cBs3ed. MexaHu3Mbl 00pa3oBaHUS KOBAJEHTHBIX CBsI3€l: OOMEHHBIN, JOHOPHO-
ak1enTopHeli. CUrMa - ¥ I - CBSI3M, MOSICHUTH Ha MMpUMeEpax.

THrbl MEXMOJIEKYJISIPHOTO B3aUMOAEHUCTBUSI.

Xumuueckass KAHETHKA. CKOpPOCTh XMMHUYECKOW PEaKIUU, E€IUHUIBI H3MEPEHUS,
@DaKTOpPHI, BIUSIONIME HA CKOPOCTh XUMUYECKOW PEaKIIUU. 3aKOH JACHCTBYIOIINX MAacce -
OCHOBHOM 3aKOH XMMHYECKON KMHETUKU. KOHCTaHTa CKOPOCTH peakiiuu.
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12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.
26.

217.

28.
29.

BnusiHue temmepaTypbl Ha CKOpOCTh XMMHUYecKux peakiuid. IlpaBuio Bant-I'odda,
TEeMITEpaTypHBIH KOAY(PPUITUEHT peaknuu. DHEPTrys aKTUBAMA XUMHUYECKUX PEaKIIHi.
YpaBHenue AppeHunyca.
Xumuyeckoe paBHoBecue. llpusHakm xmmudeckoro pasHoBecus. KoHcTaHTa
paBHOBecus. CMeIlEHHE PAaBHOBECHS MPU WM3MEHEHUHM KOHIEHTPALMH, TEMIEpaTyphl,
nasnenus. [Ipunnun Jle-1llatense, pazoOpath Ha mpuMepax.
Tepmoannamuueckass  cucrema. (OCHOBHBIE  TEPMOJMHAMHUYECKHE  MapamMeTphl:
BHYTPEHHSISI SHEPT s, SHTAIIBINS, SHTPONHUs, SHeprus ' udoca, sneprus I'enpMroblia.
[lepBbiit 3akoH TepMoAMHAMHUKU. [lpunokeHue 5TOro 3akoHa K H300apHBIM U
M30XOPHBIM MPOLIECCAM.
Tepmoxumusa. TemnoBeie 3@dextsl peakuuit. 3akoH I['ecca u ero cleicTBus.
Tepmoxumuueckue ypaBuenus. Pacuer AH O, AS 05 AGO o
Kinaccudukanust 1MciepcHbIX CUCTEM IO CTETIEHU JUCIIEPCHOCTH.
HctunHbIE pacTBOpBL. TepMOAMHAMUKA TPOLIECCOB pacTBOpeHUs. CrIOCOOBI BBIPaKEHUS
KOHIEHTPAIA PACTBOPOB.
PacTBopbl 3mexkTponuToB. Teopusi 3JIEKTPOIUTHYECKOW aucconuanuu. ['uuaparanus
MOHOB. CUJIbHBIE U C1a0bIe IEKTPOITUTHI.
PactBophl cnabbix anekTponutoB. Crynenuyatas aucconuanus. CTeneHb ¥ KOHCTaHTa
JUCCOIMAIMU CIA0BIX AJEKTPoIUTOB. OT KakuxX (HaKTOpOB OHHU 3aBUCAT? 3aKoH
pazbasnienust OcTBaJb/Ia.
DneKkTpoiuThYecKas aquccounanus Boasl. MoHHOE npousBeneHue Boibl. BogopoaHblil
U TUJIPOKCUITBHBIN noka3atens pH u pOH. bydepHbie pacTBOpEI.
['maponus coseir. Tunbl rugponusza. KoHcTaHTa, CTENEHb THAPOJIN3A, B3aUMOCBS3b
M)y HUMH. CTynieHYaThIi THIPOIIN3.
OKUCITUTENBHO-BOCCTAHOBUTEbHBIC peakiMu. [IOHSITHE CTENEeHN OKHCIICHUS aTOMa B
Monekyne. [Ipoiecchl OkuciieHus: 1 BOCCTaHOBIICHUs. [IpuBeauTe mpuMepsl BEIIECTB
OKHCIIUTENIEW U BOCCTAHOBUTEIIEH.
MexaHn3M BO3HHMKHOBEHMS DJJIEKTPOAHOTO TNOTEHLUHAJIa HA TpaHUIE pasjena:
MTOBEPXHOCTh METAJIJIA- PACTBOP DJIEKTPOIUTa. Y paBHeHHe HepHcera.
CraHaapTHBIM BOJOPOHBIN JIEKTPOA. P Hanps>KeHUi METaJlIOB.
lNanpBannueckuit smemeHT. DJIC raapBaHHuYecKOro sjieMeHTa. KoHIEeHTpalMOHHBIN
rajbBaHUYECKHUM JJIEMEHT.
DIEeKTpOSIU3 PacTBOPOB U paciuiaBoB. [Ipolecchl, mMpoTeKarme Ha KaToJae U aHOJE.
[Tpumepsl. 3akonsl Dapajes.
Bubel koppo3un MeTaILIOB.
DNEeKTPOXMMHYECKass  KOPpO3Us. YPaBHEHUS  peaklHil, MNPOTEKAUUX MpHU
raJibBaHOKOppo3uu. Pa3zo0paTh Ha npumMepax.

30. CnocoObl 3alIUTHl METAJUIOB OT KOPPO3UHU.
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Ilpaxkmuueckue 3a0anus 0141 nPOBeOeHUA IKIAMEHA:

Ilpumep 1. B 600 mi pactBopa comepxurcs 30 r cynbdara amomunans. OnpenenuTh
MOJISIPHOCTh, HOPMAJIbHOCTh U TUTP PacTBOPA.

Ilpumep 2. XpoMm HaxoIuTcs B KOHTakTe ¢ cepeOpom. Kakoit u3 meramioB Oyner
OKUCIIATBHCA npu Koppo3uu B kucioil cpene (HC1)? Hanummre ypaBHEHUS 3JIEKTPOIHBIX
npoueccoB (B HMOHHOM BHJE€) U COCTaBbTE CXEMYy OOpa3yoIIerocsi KOPPO3UOHHOTO
raJIbBAaHUYECKOTO DJIEMEHTA.

Ilpumep 3. Cucrema 2CO + Oy 2CO; + Q HaxoAUTCSA B COCTOSAHUU paBHOBecHUs. Bo
CKOJIBKO pa3 H3MEHUTCA CKOPOCTh PEAKUWHU MPU YBEIUYCHUM KOHUEHTpAalMH OKCUIA
yriepona(ll) B 4 paza?

Ilpumep 4. Kak Hy»HO U3MEHUTH JaBJICHUE, TEMIIEPATYPY, KOHIIECHTPAIIUIO UCXOTHBIX
BEIIIECTB, UTOObI CMECTUTh XMMUYECKOE PABHOBECHE B CTOPOHY OOpa30BaHUS YTIIEKUCIOTO
raza: 2CO+ 0, < 2C0O,+Q?

Ilpumep 5. Hanucath ypaBHEHHE IPOLIECCOB 3JIEKTPOIN3a BOAHBIX PACTBOPOB COJICH:
xsopuaa menu (I1), cynbdara amoMUHNS C YTOTBHBIMU 3JIEKTPOIaMHU.

Ilpumep 6. TanbBaHWUYECKHUH HIEMEHT COCTOMT U3 CEpPeOPSHOTrO AJIEKTPO/Ia,
norpyxéuHoro B 1 M pactBop HHUTpaTa cepebpa U CTaHIapTHOTO BOAOPOJHOTO SJIEKTPOJIA.
Boruucnure 3/1C sneMeHTa, HaucaTh YPaBHEHUS 3JIEKTPOJHBIX MPOILIECCOB U CyMMAapHOU
peaKkLuu, MPOUCXOAAIICH Mpu padboTe IEeMEHTA.

Ilpumep 7. CocTaBbT€ ypaBHEHHUE THAPOJIMN3A M PACCUUTAUTE KOHCTAHTY THAPOJIN3A
(Kr) Bognoro pactsopa xjopuaa ammonus. Ky(NH,OH) = 2*#107 .

Ilpumep 8. Bo CKOMBKO pa3 yBEJIMYUTCA CKOPOCTh XMMHUYECKOM PEAKIMU, €CIU
MOBBICUTH TeMIepaTypy peakimonHon cmecu Ha 30°? TemneparypHsbiii kKodhPUITMEHT paBeH
3.

IIpumep 9. Boiuucnure pH pacTBopa, KOHUEHTpaLUs KATHOHOB BOJIOPO/Ia B KOTOPOM
cocTaBnger 5,2%10° monb/m.

Ilpumep 10. Beluucnure KOHIIEHTPAIIMIO KATHOHOB BOJOPO/Ia U TUIPOKCU/I-AHHOHOB B
pactBope, ecnu ero pH = 8,3.

IIpumep 11. Borauciaure pH pacTBopa ruIpoKCHIa Kajaus KOHIeHTpauei 2,4%1073
MOJIB/II.

Ilpumep 12. Berancnure pH 0,1 M pacTBopa yKCyCHON KHCIOTHI.
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IIpumep 13. Hanummre XUMHYECKYO (OPMYITy TOM U3 HA3BAHHBIX COJIEH, B BOAHOM
pacTBope KOTopoi ¢eHondTaaenn 6ecBETeH: CyIbPUT HATPHsI, XJIOPHUL aMMOHHUS, KapOOHAT
KaJINSl, [UAHU]] KA.

IIpumep 14. BBIMUCINTD 31EKTPOJHBIN NOTEHIHAI JIEKTPOAA U3 METAJUTMYECKOTO
IHHKA, orpyxkeHHoro B 0,03 M pacTBop HUTpaTa UHKA.

Ilpumep 15. Tlpu snexTponu3e pacmiiaBa XJIOPHAA HATpPUs B TEUEHUE 5 4YacOB Ha
KaToJie BhIAECNUIOCH 3,6 T MeTamia. OnpenenuTh CHIly Toka U 00bEM XJI0pa IPU HOPMaIbHBIX
YCIIOBHSIX.

Ilpumep 16. lluHK HaxomUTCSI B KOHTaKkTe ¢ HuUKeileM. Kakoil M3 sneMeHTOB Oyner
OKUCIIATBCSA NpU Koppo3uu B kuciion cpeae (HCl)? Hanumunte ypaBHEHHE 3JIEKTPOIHBIX
IpoleccoB (B HMOHHOM BHJE) U COCTaBbTE CXEMY OO0pa3yromerocs KOpPpO3HOHHOIO
raJIbBAaHUYECKOTO JJIEMEHTA.

Ilpumep 17. CTEHKH CTAIILHOTO KOTJIA 3alIUIIEHBI OT KOPPO3HH IO METOLY
poTekTopa. B kauecTBe Marepuana NpoTEKTOpa UCHOIb30BAIIN IUIATUHY, MarHui, BUCMYT,
0JI0BO. B KakoM ciyyae 3aIuTa Ipou3BeIeHa IPaBUIBbHO?

7.4 Mertoanueckue MaTepuajbl, ONpeAesilOliie MNPoUeIyPbl OUEHUBAHUS
3HAHUM, YMEHHU, HABBIKOB, XaPAKTePU3YOIIHUX 3Tanbl GOPMHUPOBAHUSA KOMIIETEHIU

KoHTponb ocBoeHUs NUCHUIUIMHBI U OLIEHKA 3HAHUN OO0ydYaromMxcsi Ha 3K3aMEHe
MPOU3BOIUTCS B COOTBETCTBHH C [lomojkeHHeM O TPOBEAECHUM TEKYIEro KOHTPOIIS
YCIIEBAEMOCTH W TIPOMEXKYTOYHOH arTecTanuu oOydarommxcs 1o o0pa3oBaTelbHBIM
MporpaMmmam BBICHIET0 00pa30BaHUs.

TecToBbIE 3aaHUA

Kpumepuu oyenku 3nanuil 00yuarouwuxcsa npu npoeeodeHuu mecmupo8aHusi:

OrneHka «omauuHO» BHICTABIIACTCS TIPU YCIOBUHU MTPABUIILHOTO OTBETA O0YYAIOIIETOCS
He MeHee ueM 85 % TeCTOBBIX 3aJaHUM.

OreHKa «X0pouio» BHICTABIISETCS TIPU YCIOBUU MPABUILHOTO OTBETA O0YYArOIIETOCs
He MeHee ueM 70 % TeCcTOBBIX 3aJaHUM.

OueHka «y0osiemeopumesibHO» BBICTABISACTCS MPU YCIOBUU IMPABUIBLHOTO OTBETA
oOyyaromerocs He MeHee 51 % TeCTOBBIX 3aIaHH.

OueHKa «Hey0061emeopumenbHO» BbICTABISICTCS NPU YCIOBUU MPABUIBHOTO OTBETA
obOyuaromierocs MmeHee yem Ha 50 % TECTOBBIX 3aJJaHUM.
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DK3aMeH

Kpumepuu ouyenusanus sxzamena:

O1eHKa «omau4yHO» BBHICTABISETCS OO0yYarolmeMycs, MOKa3aBIIeMy BCECTOPOHHUE,
CUCTEMAaTU3UPOBAHHBIE, ITyOOKHE 3HAHUS BOMPOCOB 3K3AMEHAILIMOHHOIO OWJIeTa U yMEHUE
YBEPEHHO NPHUMEHATh WX Ha MPAKTUKE MPU PEIICHUU KOHKPETHBIX 3a/ad, CBOOOJIHOE H
paBUILHOE 0OOCHOBAHUE MPUHSTHIX PEIICHH.

OneHka «Xxopouio» BHICTABJISETCS 00yYaroleMycs, €CJIM OH TBEPAO 3HAET MaTepual,
rPAMOTHO M MO CYHIECTBY H3JIATA€T €ro, YMEET MNPHUMEHATHh IOJYy4YEHHBIE 3HAHHUS Ha
IPaKTHKE, HO JOIYCKAeT B OTBETE WM B PEIICHUM 3a]1ad HEKOTOPBhIE HETOUHOCTH, KOTOPHIE
MOET YCTPAHUTH C TOMOIIBIO TOMOJIHUTENBHBIX BOIPOCOB MPENOJABATEIS.

OueHka «yooenemeopumenvHo» BBICTABISETCAS OOyYarOMIEMYCs, TIOKa3aBIIEMY
dbparMeHTapHbIi, pa3pO3HEHHBI  XapakTep 3HAHWM, HEJAOCTATOYHO  IPABUIIbHBIC
(GopMynupOBKHM 0a30BBIX TOHATHI, HApyHIEHUS JOTMYECKON MOCIEIOBAaTEIbHOCTH B
M3JI0)KEHUU TMPOrPAMMHOIO0 MaTepualia, HO MPU 3TOM OH BIAJAEET OCHOBHBIMU MOHSITHSMU
BBIHOCUMBIX Ha 3K3aME€H, HEOOXOJIMMBIMU JIJISl TajibHEUIIEro OOYYEHUS] U MOKET IPUMEHSITh
MOJIyYEHHBIE 3HAHUS IO 00pa3Ily B CTAHAAPTHOMN CUTYalUU.

OueHka «Heyoos1emeopumebHo» BbICTABISIETCA 00ydaronIeMycsl, KOTOPbIA HE 3HAET
OOJbpIIEI YacTH OCHOBHOTO COJEpP)KaHHWA BBIHOCHMBIX Ha 53K3aMEH BOIIPOCOB TEM
JUCLMIUIMHBL, JOMyCKaeT rpyOble OMNUOKY B (POPMYJIUPOBKAX OCHOBHBIX IMOHSATUN U HE yMEET
WCIIOJIb30BaTh MOJTYYECHHBIE 3HAHUS IPU PEIICHUH TUIOBBIX MPAKTUYECKHUX 3a7a4.
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8 IlepeyeHb OCHOBHOM M IONOJHUTEIBLHON YUeOHO JIUTEPATYPbI, HEOOXOAUMOM 115l
OCBOCHMS JUCLMIIUHbBI
8.1 OcHoBHasi yueOHas quTEeparypa

Ucnoneiyetcs Kon-Bo

HaumenoBanue

pas3zienos

OpU  U3yYeHHUH

Kypc¢

3K3EMILISPOB
OnoIIMoTEKE

B

I'mnaka H.JL., Obmas xumus [Tekcr]: yueOHHK
mas By3oB / HUJL Tnmunka; Ilom pen. B.A.
IlorikoBa, A.B. babkosa, M., IOpaiit, 2013,
900c ,

Bce paznenst

40

Bop3osa JI. 1., OcHoBel o6miel xumun (36C
N3narenscTBo Jlans ) [DnexTpoHHbIi
pecypc]: yuebnoe mocobue / JI.JI. bop3osa,
H.}O. Yepnuxosa, B.B. Skymes. — CIIO.:
Jlans, 2014. — 480 c. — Pexxum poctyma:
https://e.lanbook.com/book/51933.

Bce paznenst

ONeKTPOHHBIN

pecypce

XanucroBa nAa., PykoBoacTBo o
muct. Xumus [Teker]: mis OakanaBpoB IO
Harp. Iloar.  Arpounxenepus / HW./.
XamucroBa, JI.A. banamosa, SpocnaBib,
®I'BOY BIIO SII'CXA, 2015, 154¢

Bce paznenst

43

XanucroBa n.ua., PykoBoacTBo o
aucu.  Xumus [DIEeKTpoHHBIA pecypcl: s
OakanaBpoB 1o Hamp. [loar. Arpounxenepus /
N.JI. XanucroBa, JI.A. banamogsa, Spocnagis,
DI'bOY BIIO AI'CXA, 2015, 154¢

Bce paznenst

DNEeKTPOHHBIH

pecypce

XuMHUSL: TPAKTUKYM JJISL CTYJICHTOB
UHXeHepHbIX HanpasneHuit (ObC Jlans)
[DnexTponnbIii pecypc] : yueb. [Tocooue / T.U.
Bbokosa, 11.B. Bacunbuosa, H.A. Kycakuna. —
Hosocubupck : HI'AY, 2011. — 106 c. — Pexxum
nmoctyma: https://e.lanbook.com/book/4554,

Bce paznenst

DNEeKTPOHHBIH

pecypce

8.2 JlonosiHuTeIbHAS YueOHasl JuTepaTypa

HaunmeHnoBaHnue

Hcnons3yercs
pU U3Y4YEeHUH
pa3zesnos

cemecTp

Koma-Bo
9K3EMILIIPOB
onoImoTeke

B

I'muaka H.JL, 3agaum w ymnpaxHEHHUS 10
obmet xumun [Tekcr]: ydye6HOE Mmocobue /
H.JI. I'nunxka, JI., Xumus, 1984, 264c

Bce paznenst

1

40

AxmeroB A.C., O0mas u HeopraHudyecKas
xumus [Tekct]: yueOnuk mis By3oe / H.C.
Axwmeros, M., Beicir.ik., 2001, 743c¢

Bce paznensr

93

Pomanniera JIL.M., COopHuk 3amady wu
yOopaxHeHuid 1o oOmeilt xumuum [Tekcr]:
yueOHoe mocobme / JI.M. PomanmeBa, M.,
Bricmaik., 1991, 288c

Bce paznensr
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javascript:
https://e.lanbook.com/book/51933
https://e.lanbook.com/book/4554

Hoctyn oOydarommxcs K 3JeKTpoHHBIM pecypcam (OP) oubmmorexkn ®I'BOY BO Spocnackas
I'CXA ocymiecTBIsSeTcsl MOCPEACTBOM 3JIEKTPOHHON MH(POPMAIIMOHHON 00pa30BaTeNbHOIN Cpelbl akaIeMUn
U caifta no Jioruny u napoiito (https://biblio-yaragrovuz.jimdo.com/31eKTpOHHBIN-KATAJIOT).

9 IlepeueHn pecypcoB HHGPOPMALIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTu UHTEepHeT

9.1 llepeyeHb 3JIEKTPOHHO-0MOJIHOTEYHBIX CHCTEM

Ne

u/n HaunMeHnoBanue TemaTuka Pe:xxum nocryna
DIIEKTPOHHO-OMOIMOTEYHAsT CUCTEMA

1. P YHuBepcanbHas https://e.lanbook.com/
n3JaTenbcTBa «JIaHb»
DIIEKTPOHHO-OMOIMOTEYHAsT CUCTEMA

2. p YHuBepcanbHas http://rucont.ru/
«PykoHT»
DIIEKTPOHHO-ONOIMOTEYHAsT CUCTEMA .

3. |7, P YHuBepcanbHas http://ibooks.ru/
«1Books.ru»
DIIEKTPOHHO-ONOIMOTEYHAsT CUCTEMA

4. . P . Cnenuanu3upoBaHHas http://ebs.reazu.ru/
«Agrilib»
Hayunas anexkrponHas Oubnnorexa .

5. YHuBepcaibHas http://elibrary.ru/
eLIBRARY.RU p D Y

9.2 HepequL PEKOMECHAYEMbIX I/IHTepHeT-CaﬁTOB Io ITNCIOMIIJIMHE

1. MunuctepcTBo oOpa3zoBanus 1 Hayku Poccuiickoit @enepanuu [DneKTpoHHBINA pecypc]. —
Pexxum noctyma: https://minobrnauki.gov.ru/, cBoO60iHbIN. — 3aril. ¢ 9kpaHa. — 3. pyc.

2. ®enepanbHbiii opTan «Poccuiickoe oOpa3zoBanue» [DIeKTpoHHBIA pecypc]. — Pexum
nocrtyma: http://www.edu.ru, cBoO0aHBIN. — 3aril. ¢ 3KpaHa. — f3. pyc.

3. Undopmammonnast cucrema «EnWHOE OKHO JOCTynma K 0OOpa3oBaTEbHBIM pecypcam»
[DnekTponnbIil pecype]. — Pexum nmocrtyma: http:/window.edu.ru, cBoOoaHBIN. — 3ari. ¢
3KpaHa. — 3. pyc.

4. @enepanbHblii UEHTP HUH(GOPMAIIMOHHO-00pPA30BATENbHBIX PECYPCOB [DIEKTPOHHBIN
pecypc]. — Pexxum nocrtyna: http://fcior.edu.ru, cBoGoaHBIN. — 3ari1. ¢ skpaHa. — S3. pyc.

5. MuHHCTEPCTBO CeIbCKOro Xo3saicTtBa PO [DnekTponHbld pecypc]. — Pexum npocryna:
http://mcx.ru/, cBo60AHBIN. — 3ari. ¢ 3KpaHa. — 3. pyc.

6. Hayunasa snektponnas Oubnmoreka eLIBRARY.RU [OnekTponHslii pecypc]. — Pexum
noctymna: http://elibrary.ru/, cBo6oHbIN. — 3ari. ¢ 3kpanHa. — S3. pyc.

7. CenbCKOXO3SIMCTBEHHAsI DJIEKTPOHHAsT OWONIMOTEeKa 3HAHUW [DIIEKTPOHHBIN pecypc]. —
Pexxum noctyma: http://www.cnshb.ru/akdil/, cBoboanbIii. — 3ari. ¢ 3xkpaHa. — S3. pyc.

8. llentpanpHas Hay4Has CeJIbCKOXO3sIICTBEHHAass Oubnmoreka Poccenbxo3akagemMun
[DnekTponnsbIil pecypc]. — Pexxum goctyma: http://www.cnshb.ru/, cBobomubiit. — 3ari. ¢
3KpaHa. — 3. pyc.

9. MHWndopmamnmonHo-cnpaBounbiii  moprtai. [Ipoekt Poccuiickoit rocymapcTBeHHOM
OMOIMOTEKH Al MOJOACKH [DNekTpoHHBIH pecypc]. — Pexum gocrtyma: www.library.ru,
CBOOOAHBIN. — 3ari1. ¢ sKpaHa. — S3. pyc.
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10 MeToanueckue YKa3zaHnus OJist oﬁyqaloumxca 10 OCBOCHHUIO JUCIUIIJIMHBI

Buj y4eOHbIX 3aHATHI

Opranuszaums 1eTeJIbHOCTH 00y4aonerocs

Jlexnus

Hanucanue KOHCHEKTa JEKIMH: KPaTKo, CXEMAaTHYHO, IOCIIEJI0BATEIBHO
(UKCUPOBaTh  OCHOBHBIC  IOJIOKEHHs,  BBIBOABL,  (HOPMYJIHPOBKH,
0606L[ICHI/I$I; IIoME€4yaTb BaXHBIC MBbICIHW, BBIACIATH KIOUYCBBLIC CJIOBA,
tepMuHbl. O003HAYUTH BONPOCHI, TEPMHHBI, MAaTEPUal, KOTOPBIH BHI3bIBACT
TPYAHOCTHU, IIOMCTUTL U TMOIBITATHCA HaTH OTBET B peKOMCHHyeMOﬁ
auteparype. Eciu caMocTosTenbHO He yaaeTcs: pa3o0parkCsi B MarepHae,
HE00X0uMO Cc(hOpPMYIHPOBATh BOMPOC M 3aJaTh MPENOAABATENIO Ha
KOHCYJIbTALIMH, HA MPAKTHYECKOM 3aHSATHU.

JlaboparopHas pabota

Pabota nmo anroputmam, mpeAcTaBICHHBIM B METOJUYECKUX YKa3aHUSAX IO
BBITIOTHEHUIO J1Ta0OpaTOpHBIX paboT. AHAamu3 BBHIMOJIHEHHON paboThI,
(GhopMyIUpPOBKa BBIBOJOB [0 UTOTaM BBITIOJIHEHHOW pabOThl HA OCHOBAHHUH
Marepuana, IOYEepPHHYTOr0 W3 KOHCIEKTOB JIEKIM, OCHOBHOM U
JIONIOJTHUTENbHON JIUTEpaTypshl, pecypcoB cetu MurepHer. Ilonck oTBETOB
Ha KOHTPOJIbHBIE BOIIPOCHI.

[TonroroBka Kk 3k3amMeHy

Pabora ¢ KoHCIEKTamMy JIEKLHUH, OCHOBHOU W  [JOIIOJHUTEIIHLHOM
JUTEPATYpO, pecypcamu cetu MHTEepHeT.

11 Ilepeyenb HHPOPMANMOHHBIX TEXHOJIOTHIA, MCIOJIb3YyeMbIX NPH OCYIIECTBICHUHU
00pa30BaTeIbLHOIO MPOLECCA MO AMCHHUILINHE, BKJIYas NepevyeHb MPOrpaMMHOT0
o0ecneyeHUss U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Nudopmarmonnsie

TCXHOJIOTHH, HCIIOJIB3YCMBIC IIpu OCYHICCTBJICHUU

00pa3oBaTeNbHOTO Mpoliecca MO AUCIUIUIMHE MO3BOJISIIOT: OOECIEeUUTh B3aUMOJCHCTBUE
MEXJly yYacTHUKaMH 0Opa30BaTEIBLHOIO IMpollecca, B TOM YKCIIE CUHXPOHHOE U (WJIN)
ACMHXPOHHOE B3aUMOJICUCTBUE MOCPEICTBOM ceTH WHTEpHET, B T.4. C HCIOJIb30BAHUEM
AJIEKTPOHHOM HH(POPMAIMOHHO-00pa30BaTEILHON Cpelbl aKaJeMuH; (PUKCHUPOBATH XO
00pa30BaTENBLHOTO MPOIECCA, PE3YIHTATOB MPOMEKYTOUHON aTTeCTAllMU MO JAUCHMIUIUHE U
pE3yAbTATOB OCBOCHHUSI 00pa30BaTEIbHONW MPOrpaMMBbl; OPraHM30BaTh MPOLECC 00pa30BaHUs
MyTeM BU3YaJu3allKd U3ydyaeMod WHGOpPMAIUU TTOCPEICTBOM MCIOJIb30BaHUS TIPE3EHTAINH,
y4eOHBIX (DUITBMOB; KOHTPOJIMPOBATH PE3yJbTaThl OOyUeHMs] HA OCHOBE KOMIIBIOTEPHOTO

TECTUPOBAHMUS.

11.1 TlepeyeHb JMLIIEH3HOHHOTO M CBOOOJHO PAaCHPOCTPAHSAEMOI0 NMPOrPAMMHOIO
o0ecneveHnnsi yueOHOro nmpoiecca

Ne

HaumenoBanue Temaruka

Microsoft Windows

OHCpaI_II/IOHHa}I CHCTEMA

Microsoft Office (Bxmouaer Word, Excel, PowerPoint) [TakeT 0pUCHBIX MPUITOKEHHH
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11.2 Ilepeuenb npodeccHOHATBHBIX 0a3 [JaHHBIX M HHMOPMAIMOHHBIX
CIIPaBOYHLIX CUCTEM
Ne .
w/n HaumenoBanue TemaTuka DJIEeKTPOHHBIIi ajpec
http://www.consultant.ru
CnpaBo4HO-TIpaBOBasi CUCTEMA OCTYII C KOMITBIOTEPOB
1. p P YHuBepcanbHas Hlocty P
«Koncynprantllimtoc» 3JIEKTPOHHOTO YUTAIBHOTO 3ajia
oubmmotexku SApocnaBckoit [CXA
https://www.garant.ru/
WudopmalinoHHO-IpaBOBOM OCTYII C KOMITBIOTEPOB
2. opman p YHuBepcanbHas Hlocty p
noptain «["apanr» 3JEKTPOHHOTO YHUTAJIBHOTO 3ajia
oubmmotexku SApocnaBckoit [CXA
https://polpred.com/
JlokanbHas cetb SIpocnaBckoit
baza nannsix Polpred.com O630 I'CXA / unnuBuayambHbII
3. - p p YHuBepcanbHas FMBIAY .
CMH HEOTPaHUYEHHBIN JOCTYM U3 000
TOYKH, B KOTOPOH UMEETCs JTOCTYII K
cetu IHTEpHET 10 JIOTUHY U MapOII0
PedepaTuBHas u .
bep http://webofscience.com
4. | HaykomeTpuyeckas 06a3a JaHHBIX YHuBepcanbHas Tloctyn ¢ IP-azipeca akazieMun
Web of Science Y P
PedepaTusHo-
oubmmorpaduueckas u https://www.scopus.com/
5. YHuBepcaibHas
HayKOMETpHUYeCcKas 0a3a JTaHHBIX Hoctyn ¢ [P-agpeca akagemun
Scopus
ba3bl naHHBIX H31aTENBCTBA https://www.springernature.com/
6. . YHuBepcanbHas
SpringerNature Hocryn ¢ IP-anpeca akageMuu
https://H36.pd/
K mpowusBeneHusiM, nepemeamM B
OOIIECTBEHHOE JIOCTOSIHUE JOCTYII
CBOOOIHBIN.
7 HauuonanbHas SnexTponHas YHusepcannHas K nponssenenusM, oxpaHsieMbIM
" | oubnmmorexa (HOB) P p - OXP
ABTOPCKHUM IIPABOM JIOCTYT C
KOMITHIOTEPOB JIEKTPOHHOTO
YUTAIBHOTO 3aJ1a OMOINOTEKH
SApocnasckort [CXA
http://agris.fao.org/agris-
8. | ba3a mauaeix AGRIS CnenunammsupoBanHas | search/index.do
Jloctyn cBOOOTHBIN
HHupopMainoHHO-CIpaBOYHAS
cucreMa «CenbCKOX035UCTBEHHAS http://www.cnshb.ru/AKDiL/
0. CneuunanusupoBaHHas .
AJIEKTPOHHAS OMOIMOTEeKA Jloctym cBOOOTHBIH
3HaHui» (CObu3)
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http://www.consultant.ru/
https://www.garant.ru/
https://polpred.com/
http://webofscience.com/
https://www.scopus.com/
https://www.springernature.com/
https://нэб.рф/
http://agris.fao.org/agris-search/index.do
http://agris.fao.org/agris-search/index.do
http://www.cnshb.ru/AKDiL/

11.3 Joctyn k cetu UnTepHeT

Kaxnprii  oOywaromuiics B TEUYEHHE BCEro Iepuoaa OOydeHHs oOecredeH
WHIUBUTyTbHBIM HEOTPAHUYCHHBIM JOCTYIIOM (YIAJICHHBIM JOCTYIIOM) K ceTu MHTepHeT u
K dJIEKTpOHHOM nH(popMarmoHHo-o0pazoBaTenbHOi cpeae PI'BOY BO Spocnabckas [[CXA.

12 MarepuaJibHO-TEXHUYECKOE O0ecriedyeHue 00yUeHUs Mo AUCIHUTLINHE

[Io BceM BugaM Yy4YeOHON [EATEIBHOCTH B paMKaX JUCIHUIUIMHBI «XUMHS
opraHudeckas, (Qu3nueckas M KOJUIOHWAHAS» HCIONB3YIOTCS TIOMCIICHHS — Yy4cOHBIS
ayJUTOPUM JUISl TIPOBEJCHHUS YUYEOHBIX 3aHSATUM, MPEAyCMOTPEHHBIX YYEOHBIM IIJIAHOM,
OCHAIIleHHbIe 000pYy/JOBaHUEM W TEXHUUYECKMMHU cpeacTBamMu oOyueHus. [lomemeHus s
CaMOCTOSITEJIbHOM  pabOThl  OOyYalOIIUXCA OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOM C
BO3MOKHOCTBIO TIOJKIIOUEHUsI K ceTh MIHTepHeT M 00ecIeueHbl JTOCTYIIOM B 3JIEKTPOHHYIO
HH(pOPMAITMOHHO-00pa30BaTEILHYIO CpEly aKaJIeMHH.

12.1 IInanupyemble mNOMeLIeHHS /Jisi TNpPOBeJeHHA BceX BHIOB Y4eOHOIl
e TeJIbHOCTH

HaumeHoBaHuHe crieniuaIbHbIX MIOMeIeHU OcHaleHHOCTh celuaIbHbIX NIOMeIeHH i
Yueonaa ayoumopusn onsa nposeoenua Criennanu3upoBaHHas MeOesb — yueOHast Jocka, yueOHas
YUEOHbIX 3aHAMUL MeOelb.

[Tomemenue Ne 240. TexHuyeckue cpeacTBa 00ydeHusl, HAOOPBI

KonuuecTBo nmocamounsix mect: 120. JIEMOHCTPAIIMIOHHOTO 000PYAOBaHUS U Y4eOHO-

Anpec (MECTOMOJIOKEHUE) TTOMEIICHHUS: HaISIIHBIX TocoOuit — Mukpodon Shurec 606,

150052, SIpocnaBckas 0011., T. Spocnasiib, kommbioTep E6300/2Gb/160Gb/AOC, npoektop — BenQ
yi1. E. Konecosoi, 70. SP920P, akyctuka — Microlab H 600, sxpaH c

anekTpornpuBoom ClassicLyra 366%274.
[TporpammHuoe obecnieuenue: Microsoft Windows,

Microsoft Office
Yueonaa ayoumopusn onsa nposeoenun CrienmanusupoBaHHas MeOenb — yueOHas 1ocka, yueOHast
YueOHbIX 3aHAmuil MeOerb.
ITomemienue Ne 107 (yueOHsblii kopmyc Ne2) TexHnueckue CpeacTBa o0yueHus, Ha0OpBI
MMocagounsbix mect -18. JNEeMOHCTpPAIIMOHHOTO ~ 0o0OpynoBaHMS HM  y4eOHO-

HarJsIHBIX TOCOOMIT - HOYTOYK, MyJIbTUMEINA-IIPOEKTOP,
sKpaH, cTeH « Tabnuia MenneneeBa».

JlabopaTopHoe 000opyaoBaHue - dJIeKTponanens bamry -
1 ., Becel BK-500 - 1 mr., Becer BJIKT 500 - 1 .,
Becbl BJIP 200 - 2 mr., Bmaromep B3M - 1 mr.,
JBYCTOPOHHSIS NMPUCTaBKa — 2 IIT., neyb MydenbHas - 1
IIT., BBITSDKHOU mIkad - 1 mT., MOHOMEp YHHUBEPCAJIbHBIN
- 3 wt., nIaMeHHbId portomeTp - 1 mT., noHOMEp -1 T,
yneTpoTepmoctar YI'V - 2 mr., potomerp JIDII-72 m —
1 wrt., porokonopumerp ®IK - M - 1 mr., xpoMoTorpad
- 1 ., mxad cymuibHbIA - 2 mrT., anugackon DI - 1
IIT.

[Tporpammuoe obecnieuenue: Microsoft Windows,
Microsoft Office.
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Ilomewenue ons camocmosamenbHou padomot
oodyuarouuxcs

ITomemenue Ne 109.

KonmuecTBo mocamovHbix Mect: 12.

Anpec (MECTOIOIOKEHNE) TIOMEIICHUS:
150052, fpocnasckas 00:m1., . Spociasib,

yi. E. Konecosoii, 70.

Crienanu3upoBanHas MeOenb — yuyeOHast MeOelb.
TexHu4yeckne cpeacTBa 00yIeHHUSI — KOMITBIOTEPHI
MePCOHANBHBIC — 12 MIT. ¢ TUIEH3UOHHBIM TPOTPAMMHBIM
obecrieueHreM, BEIXOJIOM B ceTh VIHTEpHET U JIOKaJIbHYIO CETh,
JOCTYIIOM K HH(OPMAITOHHEIM PECypcaM, HJIEKTPOHHON
nHpOopMaIMOHHO-00pa3zoBaTenbHol cpene PI'HOY BO
Spocnaeckas [CXA, x 6a3am TaHHBIX 1 HHOOPMAIIMOHHO-
cripaBouHbIM cuctema. Konaunmonep — 1 mr.

[Tporpammuoe obecriedenne — Microsoft Windows, Microsoft
Office, cienuan3upOBaHHOE JTHICH3HOHHOE U CBOOOTHO
pacIpocTpaHseMoe MporpaMMHOe 00eCTIeUeHHE,
IpEeAYyCMOTPEHHOE B pabouell mporpaMme AUCIUIUIHHEL

Ilomewenue o camocmosmenbHouU padoomot
ooyuarouuxcsa

ITomemenne Ne 318.

KonmuecTBo mocagovHbix Mect: 12.

Anpec (MECTOMOJIOKEHUE ) TOMEIICHHUS:
150042, fpocnasckas 00:m1., . Spocnasib,
Tyraesckoe mocce, 58.

CrnenunanusupoBaHHas MeOenb — yueOHas MeOelb.
TexHuueckne cpencTBa 00yUeHUsS — KOMIIBIOTEPHI
HepcoHaNbHBIE — 12 IIT. ¢ TUIEH3UOHHBIM ITPOTPAMMHBIM
obecrieyeHneM, BBIXOJIOM B CeTh VIHTEpHET M JIOKAIBHYIO CeTh,
JIOCTYTIOM K HH(OPMAIIIOHHBIM pecypcam, JIeKTPOHHON
nHpOopMaIMOHHO-00pa3zoBaTenbHol cpene PI'HOY BO
Spocnasckas 'CXA, x 6a3aM 1aHHBIX 1 HHPOPMAIOHHO-
CIIPaBOYHBIM CHCTEMaM, Komup-ripuHTep — 1 mr. Konaumonep
— 1 mr.

[Iporpammuoe obecriedenne — Microsoft Windows, Microsoft
Office, cienuan3upOBaHHOE JTHICH3UOHHOE U CBOOOTHO
pacmpocTpaHseMoe IPorpaMMHOe 0OecTIedeHuE,
IpEeAyCMOTPEHHOE B pabouell mporpaMMme AUCIUIUIHHEL

Ilomewenue o camocmosamenbHou padomot
oodyuarouuxcsa

ITomemenne Ne 341.

KonnuecTBo mocagovHbIx MecCT: 6.

Anpec (MECTOMOJIOKEHUE ) TOMEIICHHUS
150042, fpocnasckas o6:m1., . Spociasib,
Tyraesckoe mocce, 58.

Crieranu3upoBanHas MeOenb — yuyeOHas MeOelb.
Texauuyeckne cpeacTBa 00yIeHHsI — KOMITBIOTEPHI
HepCOHANBHBIE — 6 IIT. C JIUIICH3NOHHBIM IIPOTPAMMHBIM
obecrieueHneM, BEIXOJIOM B ceTh VIHTEpPHET U JIOKaJIbHYIO CETh,
JOCTYIIOM K HH(MOPMAITHOHHEIM PEeCypcaM, JJIEKTPOHHOU
nHpopMaIMOHHO-00pa3zoBaTensHo cpene PI'EOY BO
Spocnaeckas [CXA, x 6a3aM TaHHBIX 1 HHOOPMAIIMOHHO-
CIPAaBOYHBIM CHCTEMaM, KOIMHUP-TIpUHTEP — | IIT., KOHIUIIMOHEP
— 1 mT.

[porpammuoe obecnieuenne — Microsoft Windows, Microsoft
Office, cienan3upOBaHHOE JTHIICH3HOHHOE U CBOOOTHO
pacmpocTpaHseMoe IPorpaMMHOe 0OecTIedeHue,
IpEeAYCMOTPEHHOE B paboueil mporpaMMe AUCIUIUIHHEL

Ilomewienue onsa xpanenus u nPOPUIAKMUYECKOZ0
oocayxcusanus yueonozo 060pyoosanus
ITomemenust Ne 210, Ne 328.

Anpec (MECTOTOJIOKEHUE ) TOMEIICHHUS

150052, fpocnasckas o6:m1., . Spociasib,

ya. E. Konecogoii, 70.

Crienmanu3upoBaHHas MeOelTb; CTeIUIAXKH ISl XPAHCHUSI
y4eOHOT0 000PYIOBAHHS; KOMITBIOTEP C JIMIIEH3UOHHBIM
NpOrpaMMHBIM OOecTieueHHEM, BRIXOAOM B IHTEpHET U
JIOKAITBHYIO CETh, JOCTYIOM K HH()OPMAIIMOHHBIM PECYypcam,
3JIEKTPOHHOM WH(POPMAIIMOHHO-00pa30BaTEeILHON Cpeie
akaJieMuH, K 6a3aM TaHHBIX U HHOPMAIIMOHHO-CIIPABOYHBIM
CHCTeMaM; HAyIIHUKH; CKaHEeP/TIPUHTEP; CIICIHATbHbIH
MHCTPYMEHT U MHBEHTApPb JJIs 00CTyKUBaHUS Y4eOHOrO
obopynoBaHus.

Iporpammuoe obecnieuenue: Microsoft Windows, Microsoft
Office.

Ilomewienue 05 xpanenus u nPoOPUIAKMUYECKO20
odcnysycusanun yueonozo 060pyooeanus
ITomemenust Ne 236, Ne 312.

Anpec (MECTOIOIOKEHNE) TIOMEIICHUS:

150042, SIpocnaBckast 00:1., T. SIpocnaBib,
Tyraesckoe mocce, 58.

Criermanu3upoBaHHasi MeOeNb; CTEIUIAKH [T XPaHEHHS
y4eOHOro 000PYIOBaHMUS; KOMIBIOTED C JIMIICH3UOHHBIM
MIPOTPaMMHBIM 00eCIIedeHUEM, BEIXOIOM B IHTEpHET 1
JIOKaIBHYIO CEeTh, TOCTYIIOM K HH(OPMAIIMOHHEIM pecypcam,
3JIEKTPOHHOM MH(OPMAIIMOHHO-00pa30BaTeNbHON Cpesie
akajeMuu, K 6a3aM JaHHBIX U HHPOPMAITMOHHO-CIIPABOYHBIM
cHcTeMaM; HayITHUKH; CKaHEP/TIPHUHTEP; CIICIHATbHBIN
MHCTPYMEHT U HHBEHTAPh ISl 00CTY)KUBaHH yu4eOHOTO
o0opynoBaHus.

[Mporpammuoe obecnieuenne: Microsoft Windows, Microsoft
Office.




13 Opranuszauusi 00pa3oBaTeIbLHOIO Mpouecca 1Jsi HHBAJIWIA0B U JIUIL €
OrpaHUYeHHbIMU BO3MOKHOCTSIMHU 3/10POBbSI

OOydeHue Mo AUCHUIUIMHE «XUMHS» JUL OTHOCSIIUXCS K KaTErOpUM HWHBAIUAOB U
JIMI] C OTPAaHUYEHHBIMUA BO3MOYKHOCTSIMHU 3/10POBbsI OCYILIECTBIISIETCS C yUETOM OCOOEHHOCTEN
NCUXO(pU3NYECKOTO Pa3BUTHS, WHIUBUIYAIBHBIX BO3MOKHOCTEM U COCTOSIHUSL 3/I0POBBS
TaKUX 00yYarOLIUXCSL.

B ciyuyae BO3HMKHOBEHHMS HEOOXOAUMOCTH OOYYEHHS JIML C OrpaHUYEHHBIMH
BO3MOKHOCTSIMU 3JI0pPOBbsSI B BY3€ IpPEAYyCMATPUBAETCS CO3JIaHHWE CHEUUAIbHBIX YCIOBUH,
BKJIFOYAIOLIMX B C€0S MCIOJIb30BAHUE CIIEHUAIBHBIX 00pa30BaTENbHBIX IPOrPAMM, METOJIOB
BOCIUTAHUS, TUIAKTUYECKHX MaTEpPHANIOB, CIECIMAIBHBIX TEXHUUYECKUX CPEICTB OOydeHHs
KOJUIEKTUBHOTO M HMHJMWBUAYaJbHOTO MOJb30BAHMS, IPEAOCTABICHUE YCIyr acCHUCTEHTa
(MOMOIIHUKA), OKa3bIBAIOIIETO OOYYaIOIMMUMC HEOOXOJAUMYI TEXHUYECKYI0 IOMOIIb,
NPOBEJECHUE TPYNIOBBIX W HWHAMBUAYAIbHBIX KOPPEKLMOHHBIX 3aHATHH, oOecnedyeHue
J0CTyNa B 3[aHUSl By3a W JIpyrue ycCioBUsA, 0€3 KOTOPbIX HEBO3MOXKHO WM 3aTpPyJIHEHO
OCBOEHHE 00pa30BaTENIbHBIX MPOTrpaMM O0YHAIOIIUMHUCS C OTPAaHUYEHHBIMU BO3MOXHOCTSMU
310pPOBBSI.

[Ipy mnonyyeHuu BbICHIETO OOpa3oBaHUS OOYYAalOUIMMCS C  OrPaHUYEHHBIMU
BO3MOXKHOCTSIMU  3JI0pPOBbSl NIPEAOCTABISIIOTCS OeciyiaTHO ydeOHas JuTepaTypa, Ipu
HEOOXOJUMOCTH — YCIyTU CypJONEPEeBOAYMKOB U TU(dIoCypronepeBoaunkoB. C ydyeToM
0COOBIX TMOTPEOHOCTEN OO0Yy4YalIMMCS C OTrPAaHUYEHHBIMH BO3MOXHOCTSIMH 3J10POBbS
o0ecreunBaeTcs MPeJoCTABICHUE YUEOHBIX, JEKIIMOHHBIX MaTEPUAJIOB B 3JIEKTPOHHOM BUJE.
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JonoiHenns u H3MeHeHHs K padoueii nporpaMMe JHCUHILIHHbBI
nepuoj obyqenusn: 2019 — 2024 yuebubie roaa

Buecennnie uamenenus na 2019/2020 yueGusrii rof

B pabouyto nporpamMmy JHCHHIITHEED

Xums
HEUMEHOBANLE JUCURILNS
Ii i ; ti‘ i1 t'." R 4 |" gt 1 s tiE | ] L =, 1A £ Il 1w di i) 1 B ."I LY PR
ot ' BHOCHTeS men}fmmne’iﬂn?m extist i xon mjl'FJE'&HI{*.T:;j ST TORRIT T UM T
Mata, nomep
HPOTOKOIA
Jara, nomep jaceIanun yaebuo-
npoToKo/Ia MeToaHYecKoi
e Paizaen Himenenns u qonoaHenns s SOMIEENTS
n/n kadeapoi, BH3a npeIceaaTenn
BH33 3aBeYHIEro yuebuno-
kadeapoii METOANTeCKOil
o e . KOMHCCHH
RTIETARA (L ) | akyinTera
1 | 8. llepesenk ocHosHOM 1 OGHORNEH NepeueHs OCHORHOH | 26.08.2019 r, 20.08.2019 r,
AONOTHATENBHOM yuebHoil | nonoanwTensHof yueGnod [porokon Ne 13 Iporokon Ne 11
AHTEpATYPEL HEOGXOMMMOR | MHTepaTyphl, HeoBXOoMMMOI ans
IR OCBOCHUA OHCUMNIHER! | peannsauss obpa3opaTelsHOR y i Q
MporpaMMEl frodnucs) (nobinuce)
2 |11, [Tepeuesn BHeccHEr HIMEHEHMA B COCTABR
HHOPMALHOHHELX JHLECHIHOHHOTD B CBOGOIHO
TEXHOTOrHH, PACIIPOCTPAHAEMOrD IPOrPAMMHACTO
HCMIONBIYEMBIX P# obecneyerus,
OCYIECTRASHHN OGunosnen nepeteHs
OBpA0RATENLHOTD NpofeccHOHANEHLIN Bas TanHEX |
MPOLECCA [0 TMCUHNTREE, | HHPOPMALHOHHEIY CIIPABOUHETY
BETHOYAR NEPEieHb CHCTEM, HCTTOMB3YEMBIX IPH
NPOTPAMMHEOID OCYMIECTBASHHH 00pAI0BATENLHOD
ofiecriewenms u NPOLECCa 10 AHCIHILITHHE 26.08.2019 . 29.08.2019 r.
HHPOPMALIHOHHBLX Ilporoxon Ne 13 Ip onNe 11
CIIPABOYHEIX CHCTEM!
11.1 Tepeyens e , ﬁx )
JMHUBHAHOHHOTD H cROBOIHO = ?ﬁaﬂnu{,‘hj

PACOPOCTPAHAEMOTD
TPOFPAMMHOID
ocbecnesenn yuelHoro
npouecca

11.2 Mepevens
npoheccHonaneix Haz
JAAHHEIX H
HHDOPMALHOHHEX
CHPABOYHBIK CHCTEM

{rodmics)




JonoJiHeHust 1 H3MEHeHHS K padoyeii nporpaMme THCUHILTHHbBI
nepuoa ody4qenns: 2019 — 2024 yuedunie roga

Brecenneie namenenns Ha 2020/2021 yqebHslii ron
B pabouyto nporpaMmy IHCHHTUIHHEL

Xumusn

. HEHMENORANNE DU |
i |

BHOCHTCH CJIeIYHIIHE H3IMeHeHHHA H JOM0OJIHEHHH

Jara, nomep
NpOTORO 1A
Jlara, nomep sacenanus yaebno-
NpoToKMIa METOMHYECKOH
M Pasznen Hamenenns v J0N0HEHHA R HOMEREN,
n/n kadeapel, BH3A Npeaceaare s
BH3A 3aBeayiomero | | yuebno-
xadeapoii MeToaHYeCKOil
RIS | KOMHCCHH
thaxyasTera
1| 8. Mepeuens ocosofi 0 | OGHOBACH NEPEHCHb OCHOBHOM 1 25.08.2020 r. 27.08.2020 r.
aonoaHuTensof yaebuoi | nononuuTensHol yueiHoi |-1PDTDKGH No 11 TMpotokon Ne 11
AMTEpaTYpsl, HeoOXoauMOH | THTEpaTYPL, HeoOXOIHMON 1na =
ANA OCROSHHA AMCUMILTHHEL | PEATHIALMN 00pazosaresHOH i
L3l PRbanihd (nodniice) frodnues)
2 19 Ilepeyens pecypoos OGHOBNEH NepedeHs PEKOMEHTYEMBIX
HH(OPMALHOHHO- HHTEPHET-CaiToB, HeoOXOIHMEIX AR 25.08.2020 r. 27.08.2020 r.
TENEKOMMYHHKEALIMOHHON | peamuzanun obpalosaTensHoOH [potokon Ne 11 IpoTokon Ne 11
cet Hutepuer: APOFPAMMEL )
9.2 lepeuens i . sl 7
PCROMEHIYEMEIX HHTEPHET {HodRicy) frodnucs)
CAFTOB N0 AHCLHTUIHHE
3 |11, Tlepeuecus BueceHsl HIMEHEHHA B COOTAR
HHPOPMALIHOHHLIX MHUEHIHOHHOTO H cBO0OIHD
TEXHOIOTHA, PACMIPOCTPAHASMOTS MPOrPAMMHOTG
HCTIONEIYEMBEIN TIPH ofiecnedeHus,
OCYLIECTENEHHH OBHoBASH NepeveHs
ofpaosaTenLHorD npoeccHoHATEHBIX T3 HaHHEK | o
NPONECCA N0 THCLMNTHHE, | HHOPMAIIHOHHEIX CIPABOYHBIX 25.08.2020 r. 27.08.2020 r.
SIS UnpericHs CMCIOM, Tl RES YERSLY LIDH [MpoTokon Ne 11 [potokon No 11
MPOrpaAMMHOTD OCYUECTRIEHHH 00PAI0BATENRHOTO :
obecneyeHHd H MPOLECCa N0 QHCLHILIHHE — ¥
HHpOPMATHOHHEIX {nodnucy) " fiioonucs)
CNPABOYHLIX CHETEM: '
11.1 IMepeuecus
JHUEHIHOHHOTD H cBOGOIHD
PACTIPOCTPAHACMOTO
MPOTPAMMHOT
ofeceueHnn yuedHoro




Jarta, nomep

NpoToKO A
Mata, Homep 3aceaHus y4edHo-
HPOTOKOIA METOHYeCKOi
Ne 3a
Pasaen Himenenns u nononuenns R e
n/n katheapel, BH3A NpejicelaTens
BH3A 3aBEAYIIEro yueiHo-
Kafeapoii MeTOIHYeCcKoi
KOMHCCHH
| haxyabTera
npouecca | T | j ' '
11.2 IMepeuens '
npodeccHopantrex Gas
AAHHBIX H
HEOPMALTHOHARIX
CNPABOYHBIX CHCTEM
4 | 12, MatepuansHo- OfHORNEH NEpedeHE MATEPHAILHO-
TEXHU4ECKoE obecnievenne | TexHHYECKOTO Ofecneuens, 25.08.2020 r. 27.08.2020 .
00y UCHHS M0 AHCHAIUTHHE | HEoGXOOMMOre a1a peamHIaALME I]pﬂmKuﬂ' Noell IMpotoron Ne 11
12.1 TInanupyemuie ofpazoBatensHol nporpamMmel =7
NoMEIIEHHA LN /,:_ o ‘-..,_(,-{_
MpOBEEHHA BCEX BIINOE (nodnucy) fhodmuce)

yueGHoil gesTenkHOCTH




AHHOTAIIUSI PABOYEN MIPOT'PAMMBI JIUCLIUILIUHBI

b1.0.11 «Xumusn»

Hnoexc oucyuniunvl « Haumenosanue oucyuniuml »

Kon n HanpaBJieHHe OATOTOBKH
Hanpasiaennocts (mpoguiib)
KBanudukauus

®opma 00yueHuUst

T'ox Haya1a MOATOTOBKH
DakyJIbTeT

Beinyckaroman kadgeapa
Kadenpa-pazpadorunk

O0beM TUCHUILUIMHEL, 4. / 3.€.

(I)opma KOHTPOJIsA (l'[pOMe?KyTO‘lHaﬂ aTTeCTa[[I/[ﬂ)

Jlexknum — 4 q,
JlaboparopHbie 3aHATHS — § u
CamocrositenpHast pabota— 86,4 4.

35.03.06 Aepounsicenepus

Mawunwl u 0bopydosanue 8 azpobusnece

baxanasp

3A04YHAA

2019

UHIICEHEPHDITL

Mexanumuuﬂ CeIbCKOXO3UCMBEHHO20 npou3sodcm6a

Dkonoaus

108/3

IK3AMeEH

Spocnasns, 2020 r.



MecTo IMCHUILTUHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl:

JucuuminHa «XuMHus» OTHOCUTCS K 00s13aTE€JIbHON YacTH 00pa30oBaTelIbHOM
IporpaMMebl OakanaBpHara.

I[I/ICHI/IIIJII/IHa HarpaBJICHA Ha (l)Ole/IpOBaHI/Ie cleayrmux KOMHeTeHHHﬁ:

- oﬁmenpmbeccnonanbnble KOMIIETCHIIMA 1 HHIUKATOPLI HX JOCTUKCHHUSA

KOI[ Conepmalme KOJI 1 HAMMECHOBaHHUE nﬂnmcaTopa JOCTUKEHUS KOMIIETCHIIMHA
KOMIICTCHIIUHA KOMIICTCHIIUHN 3HAThb yMeTL | BJIaA€Th
Crnocoben  pemrarp | OIK-1.1
THIIOBBIE 3a1aun Ua-1: {emoHcTpHpYyeT :’,Ha}me6 OCHOBHBLIX 3aKOHOB MaTeMaTHYECKHX,
9] €CTCCTBCHOHAVYHBIX n 0 enpo@PeCCHOHAIBHBIX NCIUIIINH
npohecCHoHABLHOM y wenpod el ’
HeOOXOAMMBIX [UJIA pelleHHs] THNOBBIX 3agad B 00JacTu
IEeSITEIIbHOCTHU Ha
. | AaTPOMH:KEHEPHH
OCHOBE 3HAHUHN
OCHOBHBIX 3aKOHOB
OIIK-1
MaTeMaTHYEeCKUX ¢ [Ipou3BoanTh
€CTECTBEHHBIX HayK BBIYHMCIICHUS C CoBpemMeHHo
OCHOBHEBIE 3aKOHEI "
C MPUMCHCHNEM XUMIH HCII0JIb30BAHUEM TEPMHUHOJIOTUEU B
MH(OpMaIMOHHO- OCHOBHBIX ITOHATHH M | 007aCTH XUMHUH
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KpaTxoe couepmanne AUCHUIIJIMHBI: OCHOBHBEIC 3aKOHBI XUMHUH,

nepuoandeckuil 3akoH .M. MenzaeneeBa, CTpoOeHHE aTOMa, XUMHUYECKasl CBS3b,

pacTBOPEI

AIIEKTPOJIUTOB,

XUMHUYCCKas

KUHETHUKA,

TEPMOANHAMUYICCKHC

IapaMeTpbl XUMUYECKUX PEAKLMM, DJIEKTPOXUMHUS, KOPPO3Us METAUIOB, 3aIlUTA
METAJIJIOB OT KOPPO3UH.




