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432 ®DopMbI KOHTPOJIISI B CEMECTPaX:
9K3aMeH 1, 2, 3

162

177

81

Pacnpez[e.ﬂe}me YacoB JUCHHUILIMHBI 110 CeEMeCTpamM

Cemectp
(<Kypc>.<Cemectp Ha 1(1.1) 2(1.2) 3(2.1)
Kypce>) Hroro
Henenb 19 19 19
Bun 3ansTuii vii | pn | vo | pon | vo |[Pn| vo PIl

Jlekiuu 18 |18 (18 |18 |18 54 (36
JlabopaTopHubie 18 |18 (18 |18 |18 54 136
[MpakTryeckue 18 |18 (18 18 54 (18
KonTtpons 4 4 4 4 4 4 112 |12
CaMOCTOSITENILHON
paboTsI
HWroro ay. 54 |54 |54 (36 |54 162 |90
KonrakTHas pabora 58 |[58 |58 |40 |58 |4 174|102
Cam. pabora 59 |50 |59 (68 |59 177 1118
Yackl Ha KOHTPOJIb 27 |27 |27 |27 |27 |27 |81 |81
HUroro 144 | 135 (144 (135 | 144 |31 |432 | 301




IIporpammy coctaBui(n):
K.X.H., [Joyenm, Byopyee A.B.

Pabouast nporpamma
Pduszuka
Pazpaborana B cootBeTcTBHHE ¢ OC BO:!

CaMOCTOSITENBHO YCTAHABIMBAEMBIN 00pa30BaTEIbHBIN CTAHIAPT BBICIIETO 00pa3oBaHus - OakanaBpuat deaepanbHOE
rOCyTapCTBCHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEKICHHUE BBICIIEr0 00pa3oBaHus «HalmoHanbHBIN UCCIeIOBATEIbCKHM
TexHonorudeckuit yausepcutetr « MUCUCy» no HanpasineHuto noarotopku 22.03.02 Metamnyprus (mpukas ot 02.04.2021 . Ne 119
0.B.)

CocraBiieHa Ha OCHOBAaHHMH y4eOHOTO TUTaHa!

22.03.02 Metamtyprus, OM-24.plx MeTamuryprust 9epHbIX META/LUIOB, YTBEP)KIeHHOr0 Y4ueHsIM coBeToM B HUTY "MUCHUC"
28.12.2023, mporokoia Ne 5-23

Pabouas mporpamMMa oj00peHa Ha 3aceqaHuu Kadeapsl
Ba3oBbIX JTUCHHIINH

TIpotokou ot 20.05.2024 r., Ne9

W. o. 3aB. xad BJI JI.O. Moxkpenosa



1. EJIN OCBOEHUSA

1.1|- popmupoBaHUE XHMUIECKOTO MBIIIICHHUS U [IEJIOCTHOW CHCTEMBI IIPEICTaBICHUH 0 XUMHH H ITPOIeccax, O3BOIIIONIEH
peliaTh pa3InYHbIC MIPUKIIATHBIC 3aa9u

1.2|- pynnameHTanbHas XUMUYECKas TIOATOTOBKA

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM ITPOI'PAMMBI

Hukn (paznen) OIT: b1.0

2.1| TpeGoBaHus K NpeABaApPUTEIHHON MOATOTOBKE 00y4YaloLIerocs:

2.1.1| AucummnimHa 6a3upyeTcst Ha 3HAHHSIX, TIOJIyYEHHBIX CTYICHTOM IPH W3yYEHUH XMUMHUH B Kypce cpeaHei mKobl. J{is
OCBOCHUSI IWCIMIUINHBI CTYAEHT AOJDKEH BIAJETh XUMHIECKOW TEPMUHOJIOTHEH; TOHUMATh CMBICII XUMHYIECKUX (POPMYIT
1 CUMBOJIOB, HHJEKCOB U KO3 (HIINEHTOB B yPaBHEHUIX XUMHUUECKUX PEAKIUH; UMETh IIPEACTABICHNSA 00 OCHOBHBIX
KJIaccax HEOPraHWYeCKUX COCTUHEHHUH; ITOHUMATh Pa3iIMuUe MKy XUMHUUECKHUMHU U (PU3NYECKUMH SIBIICHUAMU; UMETh
MIPeACTaBICHNE 00 AaTOMHO-MOJICKYJISIPHOM yUCHUH; UMETh HaBBIKH PEIICHMS MPOCTEHIINX PaCUeTHBIX 33/1a4.

2.2 dncuunauHbl (MOIYJI4) U PAKTUKH, JJIs1 KOTOPBIX OCBOEHHE TAHHOMH THCHUTLIHHBI (MOIYJIs1) HEOOX0TUMO KAK
npeAlIecTBYIOIEe:

2.2.1| ®usnyeckas xumMus

2.2.2|TloaroToBKa K IMpoLeAype 3alInuThl U poreaypa 3amuTsl BKP

2.2.3|Marematuka

224 TCpMO,I[I/IHaMI/IKa 1 KMHCTHUKA CTAJICTITIAaBUJIBHBIX IIPOILECCOB

2.2.5|OKooTHs METAILTY PrUYECKOTO MIPOU3BOICTBA

2.2.6|ITony4eHune METaUIONPOAYKIIMH C 3alaHHBIMU CBOWCTBAMU

2.2.7|IIpon3BOACTBO YyTyHa U MIPSIMOE TIOJTydSHHUE XKeIe3a

2.2.8| Teopus 1 TEXHOJIOTHS IPOU3BOJICTBA CTAIIH

2.2.9| TexHuKa ¥ TEXHOJOTHUS JINTSHHOTO MIPOU3BOJICTBA

2.2.10| TexHOMOTHH TPOU3BOICTBA METAJUIONPOYKIIUN

2.2.11|Pa3nuBKa CTaJIU U CHEIPICKTPOMETAILUTY PTHsl

3. PE3YJIBTATBI OBYUEHNS 11O JUCIUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMHA
KOMIIETEHIIUAMMA

YK-1: Cnioco0eH ocynecTB/ISITh OUCK, KpUTHYECKUH AHAIU3 U CUHTe3 MH(pOpMaluu, yMeHUe aHAJIU3MPOBATH NMPOLECCHI U
CHCTEMBI € HCI0Jb30BAHHEM COOTBETCTBYIOIIMX AHATUTHYECKHX, BBIYMCIUTEIbHBIX M JKCIIEPUMEHTAJIbHBIX METO0B,
MPUMEHSATh CHCTEMHBIH MOAXO0/ VISl pelieHHs MOCTABJEeHHbIX 3a1a4

YK-1.3: BoiOupaeT onTUMAJIbHBII BAPMAHT PeLleHUs 32/1a4M C HCI0JIb30BAHHEM COOTBETCTBYIOIIUX METOA0B

3HaTh:

VYK-1.3-38 oCHOBHBIE CTEXHOMETPHYECKUE 3aKOHBI;

VYK-1.3-37 ocHOBHBIE 3aKOHBI TEPMOXUMHUH U XUMUIECKOW KHHETHK,

YK-1.3-39 cBoiicTBa pacTBOPOB HEINEKTPOJIUTOB U IJIEKTPOJIUTOB

VK-1.3-311 coBpeMeHHBIC TIPEACTaBICHUSI O CTPOSHIH aTOMa

VYK-1.3-310 ocHOBHbIE MOJI0KEHHSI TEOPHH XUMHIECKON CBSI3H;

VYK-1.3-36 cymHOCTh OKHCIUTEIEHO-BOCCTAHOBUTEIILHBIX PEAKIIH;

VYK-1.3-32 noHsTHe 3JeKTPOIHOrO MOTSHIIHATA OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX crucTeM 1 JJIC peakiuu;

VYK-1.3-31 ocHOBHBIE TTOJIOKEHUS KOOPIMHALIMOHHON TEOPHH;

VYK-1.3-33 0c06EHHOCTH CBOWMCTB KOMIUIEKCHBIX COSIUHEHHI 1 MX HOMEHKJIATYPY;

VK-1.3-35 ocHOBHBIE CBOMCTBA 3JIEMEHTOB M MX COCAMHEHUIA;

VYK-1.3-34 00uire 3aKOHOMEPHOCTH MTPOTEKAHHS XUMHUYECKUX PEAKIMH C y4acTHEM COCMHEHHH 2JIEMEHTOB;

YMern:

VYK-1.3-Y5 paborarh ¢ XHMHYECKUMH BEIIECTBAMH U 000PYIOBAHHEM;

VYK-1.3-Y6 cocTaBisiTh ypaBHEHHsSI HOHHO-MOJIEKYJISIPHBIX PEaKLUH




VYK-1.3-Y7 cocTaBisaTh ypaBHEHHS OKHUCINTEIHHO-BOCCTAHOBUTEIbHBIX peakuuii (OBP) u mporuHo3upoBarth MOBEICHUE
HeopraHuyeckux coeAuHenuii B OBP

VK-1.3-Y4 ouenuBath CBOHCTBA p- 1 d-3JIEMEHTOB HAa OCHOBE COBPEMEHHBIX MTPEICTABICHUN O CTPOCHUH aTOMOB;

VK-1.3-Y1 onpenensth HanpapieHUE MPOTEKAHNsI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii Ha ocHoBaHuM pacuera I/1C u
000CHOBBIBaTh BBIOOP PEareHTOB AJISI IPOBEACHHUS XMMHUKO-TEXHOJIOTHIECKHX IIPOLIECCOB;

VYK-1.3-VY2 ananu3upoBaTh KHCIOTHO-OCHOBHBIC CBOHCTBA COCTUHEHHM AJIEMEHTOB B 3aBUCUMOCTH OT UX ITOJIOXKCHHS B
[lepnoguueckoii cucteme;

VYK-1.3-Y3 mporHo3upoBaTh H3MEHEHHE OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX CBOHCTB COCTUHEHHI B 3aBUCIMOCTH OT CTCTICHH
OKHUCJICHHS DJIEMEHTOB;

Baanern:

VK-1.3-B4 BJIaJICTh HABbIKAMU BBINTOJIHECHUSA OCHOBHBIX CTCXUOMETPUUCCKUX PACUCTOB;

VK-1.3-BS5 BrnaseTs HaBBIKAMH COCTaBIICHUS IEKTPOHHBIX (hopmyit anemenToB [leprnomindeckoii cucTeMsl

VK-1.3-B3 Bnanets HaBbIKaM¥ NPUTOTOBIICHUS U pacueTa KOHIIEHTPaUil TEXHOJIOTHUECKUX PacTBOPOB;

VYK-1.3-B1 BaneTh HaBbIKAMH JIOTHYECKOT'O TBOPUYECKOTO M CHCTEMHOTO MBIIIIJICHHS PH U3yYCHUH CBOMCTB 3JIEMEHTOB U UX
COCIUHCHUI;

VYK-1.3-B2 Bnagets HaBbIKaM¥ OLIEHKH ONTHMAIIBHBIX ITAPAMETPOB MPOBEICHHSI XUMUYECKUX PEaKIUi ¢ y4aCTHEM SJIEMEHTOB M UX
COEIMHEHU;

OIIK-1: CnocoGen pemiaTth 3aga4u NpogeccHoHATBHOM AeITeJbHOCTH, NPUMEHAs 3HAaHUA GyHIaMeHTATbHBIX HAYK, MeTOABI
MO/1eJIMPOBAHHUSI, MATEMATHYECKOI0 AHAJIN3a, eCTeCTBEHHOHAYYHbIe H 00IIeHH:KeHePHbIe 3HAHUS

OIIK-1.1: /leMoHCTPUPYET HABBIKH MPUMeEHEHHs (PYHIAMEHTATbHBIX, €CTECTBEHHOHAYYHBIX U 00IeMHKeHePHbIX 3HAHU
JJIs1 pelieHust 3a1a4 npodgeccUOHATbLHOM 1eATeILHOCTH

3HaTh:

OIIK-1.1 - 31 npuHmms! cObopa, oTOopa u 00001IeHNsT HHPOPMALN

YMerTh:

OIIK-1.1 - V1 pemaTh cTaHgapTHBIE MPO(HECCHOHATBHBIC 3a/1a4H C IPIMEHEHHEM €CTECTBEHHOHAYYHBIX H OOMICHH)KEHEPHBIX
3HAHUH

Baagern:

OIIK-1.1 - B1 BnaneTh TEOPETUUECKUM M IKCIIEPUMEHTAIbHBIM UCCIIEA0BAHNEM 00BEKTOB NPO(ECCHOHATILHOM AEATEIHHOCTH

4. CTPYKTYPA U COOEP) KAHUE

Kon HaumenoBanmue pasgesioB u TeM /Buj 3auatus/ | Cemectp / | Uacos | Komneren- | Jluteparypa | Ilpumeuanue
3aHATHA Kypce 107071 H 9L
pecypcsl
Pa3gen 1. OcHOBHBIE MOHATHS M 3aKOHBI XUMHH
1.1 XuMust KaK pa3fell eCTeCTBO3HAHMSA. 3HAUCHHE 1 2 VK-1.3 JI1.1J12.1J13.1
XUMHHU KaK HAy9HOH OCHOBBI MaTEePHAIOBEICHUS U OIIK-1.1 012233

MeTauryprud. OCHOBHEIC ITOHSTUS XUMHH - MOJIb,
aTOMHAsI ¥ MOJICKYJISIpHAsI MACCHI, CITIOCOOBI UX
onpenenenusi. OCHOBHbIE 3aKOHBI XMMHHU. 3aKOH
COXpaHCHHS MaTepPHH. 3aKOH MMOCTOSTHCTBA COCTaBA.
3akoH >kBuBaJIeHTOB /JIeK/

1.2 [IpaBuia paboTH! ¥ TEXHHKA O€30M1aCHOCTH B 1 4 YK-1.3  |JI1.1J12.1J13.1
XMMHUYECKOH 1aboparopuu /J1ab/ OIlK-1.1 019233

13 Onpeznenenue MOISIPHON MacChl SKBUBAJIEHTA 1 4 YK-1.3  |JI1.1J12.1J13.1
metamna /J1a6/ OIIK-1.1 213233

14 Krnaccer Heopranndeckux coemuaenuit /I1p/ 1 2 YK-1.3  |JI1.1J12.1J13.1

OIlK-1.1 019233

15 OCHOBHBIE CTEXHMOMETPUUECKHUE 3aKOHBI. Pacuer no 1 2 YK-1.3  |JI1.1J12.1J13.1
ypaBHeHHI0 peakiyu /Tlp/ OIlIK-1.1 213233




1.6

IIpopaboTka IeKIHOHHOTO MaTepHaa.
CaMOCTOSITEIEHOE N3yUCHHUE JTUTEPATYPHI.
Brimosnnenue nomamrnux 3aganuii. [Toaroroska k
MPAaKTUYCCKUAM 3aHSITUSM, K BHIIOJHCHUIO H
3ammuTe JJabopaTopHoii paboTsl. [loaroroska k
KOHTPOJIBHOI padote /Cp/

10

YK-1.3
OIlK-1.1

JI1.1J12.1J13.1
013233

Pa3nen 2. 3aKOHOMEPHOCTH MPOTEKAHUS
peaKuuii: TepMOXHUMHUS, CKOPOCTH XHMHUYECKHX
peakuuii u paBHOBecUe

2.1

DHepreTnka XUMHIECKHUX TPOIecCoB. TerroBoit
a¢dexr peakunu. TepMOXUMHUYECKUE yPaBHEHHSI.
CraHgapTHas SHTAIBITNS 00pa30BaHMS MPOCTHIX U
CJIOKHBIX XMMHUYECKUX coelruHeHHH. 3akoH ['ecca.
OCHOBBI TEPMOXUMHYECKIX pacdeToB /JIek/

VK-1.3
OIlK-1.1

JI1.1J12.1J13.1
013233

2.2

OnpezneneHre SHTATBINHN PEAKIINN HEUTpaTH3ani.

Omnpenernenne >HTATBINN 00pa3oBaHus conu /J1ad/

VK-1.3
OIIK-1.1

JI1.1J12.1J13.1
213233




2.3

Tepmoxumuueckue pacuerst /I1p/

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
313233

2.4

CKOpOCTh XMMHUYECKHX peakiuid. ®akTopsl,
BIIMSOIIME HA CKOPOCTh PEAKIUi. 3aKOH
nehcTBYOmUX Macc. OOpaTUMbIe XUMHUCCKHE
nporieccel. XUMu4eckoe paBHoBecue. CMeleHue
xumuueckoro papHosecus. [Tpuniun Jle-1llatense
W €T0 3HAUYCHHUE I ONITUMH3AIHN
TEXHOJIOTHYECKUX TporieccoB /JIek/

VK-1.3
OIlK-1.1

JI1.1J12.1J13.1
013233

2.5

HccnenoBanne CKOPOCTH XUMUYECKON PEaKIIUU U
paBHoBecwust /J1ab/

VK-1.3
OIlK-1.1

JI1.1J12.1J13.1
013233

2.6

Kunernueckue pacyersl. CMelIeHHe XUMHYECKOTO
pasHoBecus /I1p/

VK-1.3
OIIK-1.1

JI1.1J12.1J13.1
213233

2.7

IIpopaboTka JEKIMOHHOTO MaTepHaia.
[ToaroToBKa K BBIMOJHEHHIO J1a0OPATOPHBIX PAOOT.
[ToaroToBka K 3amure J1a0OPATOPHBIX PabOT.
Brimonnenue gomairHero 3aganus Ne2.
[ToaroroBka Kk mpakTUYECKUM 3aHATUAIM. M3yueHue
mreparypst /Cp/

10

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
213233

Pazgen 3. lucnepcHbie cucteMbl. PacTBophl.
DJ1eKTPOJIMTHYECKAS AUCCOLHALUS

3.1

Hucnepcusie cuctembl. Kiaccuduxanus. O6ne
cBolicTBa pacTBOPOB. CIIOCOOBI BRIPAKEHHS
KOHLEHTpalu. PacTBOpUMOCTh. 3aBUCHMOCTh
PAacTBOPUMOCTH OT IMPUPOJIBI PACTBOPHUTEIIS U
PacTBOPEHHOTO BEIECTBA, TEMIIEPATYPhI U
JaBIICHUS. 3aKOH PaclpeeNieHNs. DKCTPAKIIHSL.
PactBopbl HE3NEKTPOAUTOB. 3aKoH Payiis.
Kpuockonus u 30yiaunockonus /Jlex/

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
019233

3.2

Omnpenenenne KOHIEHTpaIUi pacTBopoB. Ob1Me
CBOICTBa pacTBOpPOB. 3akoH Payns. OnpeneneHue
TEeMIIepaTypbl KUTIEHHUS U KPUCTAIUIN3ALMN
pacTBOpoB HeanekTposuToB /I1p/

YK-1.3
OIlK-1.1

JI1.1J12.1J13.1
019233

3.3

PactBopsl anekrponuToB. Teopus
ANEKTPOJIUTHIECKON Jucconuanui. CTeneHb
JIMICCOIMAITNH, €€ 3aBUCUMOCTB OT TEeMIIEpaTyphl 1
KOHIIGHTPAIIH, CIIOCO0B! omnpeaeneHus. CuinbHbIe U
cnabble aexTponuTel. KoHcTanTa
3NEKTPOIUTHUECKOI TUCCOIMALNH U 3aKOH
pasbasnenus OcTBanbaa i caadbIx
31eKTpOoIHuTOB /JIeK/

VK-1.3
OIIK-1.1

JI1.1J12.1J13.1
213233

3.4

IIpUroToBIIEHKE PaCTBOPOB M ONPEAEIEHUE UX
KoHIeHTpauu. OnpeeneHue CTerneHu u
KOHCTaHTHI JUCCOIUALIUY CIIab0r0 3JIEKTPOIINTA
/J1a6/

VK-1.3
OIIK-1.1

JI1.1J12.1J13.1
213233

35

MonHoe npoussenienue Bosl. Bomnopoiublit
nokazarenb. ['unponus coneil. Koncranra u
CTeNeHb TUAPONIN3a. BiusHue TemMmepaTypsl U
KOHIIEHTpAIlMU Ha CTeNeHb Tuapoin3a. CMmeleHne
paBHOBecHs ruaponn3a. CTyneH4aTblil THAPOIIN3,
MOJIHBINA THAPOIIN3, COBMECTHBIN THAPOJIU3 COJIEH
pasHoii npupons! /Jlex/

YK-1.3
OIlK-1.1

JI1.1J12.1J13.1
013233

3.6

CBOICTBO pacTBOPOB 3JIEKTPOJIUTOB. pH
pactBopoB. ['maponu3 coneit /Tlp/

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
213233

3.7

IIpopaboTka IeKINOHHOTO MaTepHaa.
IToAroToBKa K BHIMOJHCHHUIO Ta00PATOPHOM
paboTsl. [TonroToBKa K 3amuTe 1a00paTopHOH
pa0oThl. BeimonHeHe qomarHero 3ananus Ne3.
IToaroToBKa K MPaKTUIECKUM 3aHATHSM.
[MoaroroBka kK KOHTpOIBbHOU padore. M3yyenue
nurepatypsl /Cp/

14

YK-1.3
OIlK-1.1

JI1.1J12.1J13.1
013233




Pazgen 4. CTpoeHnne aToMa 1 NepruognyecKas
cucreMa. XHMHYecKasi CBsI3b H CTPOeHHe
MOJIEKY T

41

KopmnyckynsipHO-BOJIHOBBIE CBOMCTBA
MaTepuaIbHbIX yacTull. KBaHTOBO-MexaHu4yeckas
npupoaa aroma. KBaHTOBEIE XapaKTePUCTHKH
9JIEKTPOHOB. ATOMHbBIE OpOUTATIHN. DIEKTPOHHBIE
YPOBHH U MIOAYPOBHH. MHOTO3JICKTPOHHBIEC aTOMBI.
IIpunnun muaumyma 3Hepruu. [punnun [Taymu.
[MpaBuno Xyuna /Jlex/

VK-1.3
OIlK-1.1

JI1.1J12.1J13.1
013233

4.2

DJIEKTPOHHOE CTPOCHUE aTOMOB 3JICMEHTOB B
3aBHCHUMOCTH C UX TIOJI0)KECHUEM B MIEPUOTUUCCKOM
cucreMe: s-, p-, d-, f-anmementer. CTpykTypa
MICPUOUYECKOM CHCTEMBI DJIEMCHTOB: ITEPHOIBI,
rpymnel, noarpymnnsl. [lepuoanyeckuii 3axon J1.1.
Menneneea /Jlex/

VK-1.3
OIlK-1.1

JI1.1J12.1J13.1
013233

4.3

OcHOBHBIE aTOMHBIE XapaKTEPUCTUKHU IJIEMEHTOB:
ATOMHBIN paguyc, JHEPTHs HOHU3ALUH, CPOJICTBO
aTroMa K 3JIEKTPOHY, OTHOCUTEIIbHAS
3IEKTPOOTPHUIATENEHOCTE. OcoOeHHOCTH
M3MEHEHUS1 AaTOMHBIX XapaKTEPUCTHK 3JIEMEHTOB B
nepuoanueckou cucreme. Biausinue
3JIEKTPOOTPULATEILHOCTH JIEMEHTOB Ha KMUCJIOTHO
-OCHOBHbBIE€ CBOMCTBA OKCUJIOB U THJIPOKCHUIOB
/JTex/

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
019233

4.4

CrpoeHnue atoma 1 xummudeckas cBssb /I1p/

YK-1.3
OIIK-1.1

J1.1J12.1J13.1
019233

45

OCHOBHBIE THUIIBI XUMHUYECKOH CBS3U: KOBAICHTHAS,
HOHHasi, MeTaJuindeckas. MexaHu3m oOpa3oBaHuUs
KOBAJICHTHOU CBsI3M.OCHOBHBIE XapPaKTEPHCTHKH
KOBaJICHTHOM XUMUYeCcKoM cBsi3u. CTpyKTypa
MOJIEKYJI KaK CJIeJICTBHE MPUPOIBI JIEKTPOHHOTO
CTpOEHHMs aTOMOB. [ MOpHAM3aIs AaTOMHBIX
opOuTtanei mpu 006pa3oBaHUN XUMUIECKON CBSI3H.
Kpatasie cBszu /Tp/

VYK-1.3
OIIK-1.1

JI1.1J12.1J13.1
313233

4.6

VYcnoBus 00pa3oBaHUs HOHHOH XUMHYECKON CBSI3H.
CreneHb HOHHOCTH CBSIXU. DHEPrusi HOHHOM
KpHCTaTHuecKoi pemerku. OTanuue HOHHOH
XHUMHYECKOH CBSI3HM OT KOBAJIEHTHOI:
HEHATPaBJIEHHOCTh, HEHACHIIIIAEMOCTh HOHHOM
cBs3u. [Ipupoaa MexmoneKysipHoe
B3auMmoeiicteue. Bogopoanas cesi3s /I1p/

VK-1.3
OIIK-1.1

JI1.1J12.1J13.1
019233

4.7

[TpopaboTka JEKIIMOHHOTO MaTepHraa.
CaMOCTOSTENBHOE N3YUEHHE JTUTEPATYPHL.
Brimonnenue nomamaux 3aganuii. Iloaroroska k
npakTudeckoMy 3ansruto /Cp/

16

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
019233

Pa3gen 5. OKHCIHTEIbHO-BOCCTAHOBHTEIbHBIE
peakuuu. CoennHeHus s- 1 p-3aeMmeHToB B OBP

5.1

CreneHp oKHcIeHHS 3eMeHTOB. [Ipupona
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX IPOLIECCOB.
IIpocTble U C0XKHBIE BEIIECTBA B KAYECTBE
OKHCTIUTENeH U BoccTaHOBHUTEIeH. OCHOBHBIE THIIBI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUil.
@DaxTOphbl, BAUAIOLIME HA XapaKTep NPOTEKaHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIL:
KOHIIEHTpAIUs PEareHTOB, TEMIIEPATYPA,
KHACIOTHOCTH cpeasl (pH). OxucnurensHoO-
BOCCTaHOBUTEJIbHBIN 3KBHBaJIEHT /JIek/

YK-1.3
OIlK-1.1

JI1.1J12.1J13.1
013233

5.2

OO6mas xapakTepucTuka 3eMeHToB VIIA rpymmsr -
rajoreHoB. HaxoxkneHue B mpupo/ie, MOTyIeHHE U
MpUMEHEHHUE ranoreHoB. CTEeHU OKUCIICHUS.
XUMHUYeCKHe CBOMCTBA TaJOTCHOB.
T"anoreHOBOIOPOIBI, HX MOTyYCHHUE U CBOMCTBA.
Kucnopoacoaepxaiye KACIOTHI U COJTU TaJIOTe¢HOB
u ux csoiictsa /Jlex/

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
313233




5.3

OO1mas xapakTepucTHKa 3JeMeHTOB VIA rpymisl -
XalbKOTeHOB. HaxoxieHue B mpupoJe.
Cynbbunnsie pyab MetaiuioB. CBOWCTBA CEpPHI.
XuMu4eckue CBOMCTBa CEPOBOIOPOIA U
cynbpunoB. OKcUABI cephl,
KHCJIOPOJICOIEpIKAIIIe KUCIOTHI cephl. CepHast
KHCJIOTa U ee coiu /JIex/

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
313233

5.4

OO01ast XapaKTEePUCTHKA DIECMEHTOB VA TPYIIIIBL.
A3zot. CTeneHH OKHCIIEHUI. XMMUYECKHE CBOICTBA
a3oTa. AMMUaK, moyryueHue u cpoiicrea. Comu
aMMoHwMsI. KucimopoHbIe cOeTMHCHUS a30Ta.
A3oTHas kuciora u ee conmd.  Docdop.
Haxoxnenue B npupojie. OCHOBHBIC
Moaudukarum. Okcubl 1 KuciaoThl. CypbMa u
BUCMYT. HaxoxkieHre B Ipupoie, MOTyuYeHHE U
npuMmeHenne. Okcuapl U ruapokcuapl. Coym
CypbMBI U BucMyTa /JIek/

VK-1.3
OIIK-1.1

JI1.1J12.1J13.1
213233

5.5

OO61ast xapaKTepUCTHKA IeMeHTOB [VA rpynmsl.
Vriepon. OcHoBHBIE MOAUPUKAITIN. OKCHIBI
yriaepoaa. YronpHas kucioTta. Kpemuuit u
repMmanuil. Haxoxxaenue B npupozge. IlonydeHue u
npuMeHeHue. CBOMCTBA COETMHEHUN KPEMHUS 1
repmanusi. OoBo u cBuHell. HaxoxaeHue B
pupoJie, ModyUYeHUe U mpuMeHeHne. CBOHCTBa
0JI0Ba ¥ cBUHIA. OKcUABI U THAPOKCH L. Comu
oJioBa 1 cBuHI@A /JIex/

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
019233

5.6

O6mras xapakTepucTuka s1eMeHToB I1IA rpynmsr.
Haxoxnenne B mpuposae. [loryuenne, mpuMeHeHHE
u cBoiicTBa sneMeHToB IIIA rpynnsl. KucnoTtHo-
OCHOBHBIE CBOICTBa OKCHUJIOB U THAPOKCUIOB. bop,
HUTPHI ¥ KapOua 6opa. Amomunuii. CBOCTBa H
NpUMEHEeHHe B NPOMBILIIEHHOCTH /JIek/

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
019233

5.7

W3ydeHre OKUCITUTENEHO BOCCTAHOBUTENBHBIX
peakiuii /J1a6/

VK-1.3
OIIK-1.1

JI1.1J12.1J13.1
213233

5.8

H3y4yenue cBOHCTB XanbkoreHoB /J1a6/

YK-1.3
OIlK-1.1

JI1.1J12.1J13.1
019233

5.9

OKHCIUTENBHO BOCCTAHOBUTENbHBIE PEAKLIUU.
MeTtoabl cOCTaBIIEHUS OKUCIUTEIBHO
BOCCTAHOBUTEJIbHBIX peakiuil. XuMHU4YecKue
CBOWCTBA JIEMEHTOB TJIaBHBIX moarpyrm /JIex/

VK-1.3
OIIK-1.1

JI1.1J12.1J13.1
213233

5.10

[TpopaboTka JEKIMOHHOTO MaTepHaa.
CamocCTosITeNIbHOE U3yUYeHUe
nutepatypsl.IIOATOTOBKA K BHITOJIHEHHIO
nabopatopHbIx paboT. [ToaroToBka K 3amure
nabopaTOPHBIX paboT. BeImoHeHe JOManTHEero
3adaHusl. HO}IFOTOBKa K IPAKTUYCCKUM 3aHATUAM

/Cp/

22

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
019233

Pasnen 6. HanpaBiienne OKMCIUTENIbHO-
BOCCTAHOBHTEJBHBIX NpoueccoB. KommiekcHunie
COeTHHEHN A

6.1

HaHpaBHCHI/Ie OKHUCJIIUTCIIBHO-BOCCTAHOBUTCJIBHBIX
nporeccos /JIex/

YK-1.3
OIlK-1.1

JI1.1J12.1J13.1
013233

6.2

OnpezencHre HAPABICHUS OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX peakiuii. OKHCIUTETbHO-
BOCCTAaHOBMTENLHEIN rToTeHman /J1a6/

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
213233

6.3

Kommekcueie coennuenus /JIex/

YK-1.3
OIlK-1.1

JI1.1J12.1J13.1
013233

6.4

W3yueHne KOMIIIEKCHBIX coennHeHui /J1ab/

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
313233




6.5 [IpopaboTka JEeKIIMOHHOTO MaTepHaa. 2 20 YK-1.3  |JI1.1J12.1J13.1
CaMocTosTeIbHOE N3YICHHE OIlIK-1.1 213233
nuteparypbl.IIoArOTOBKA K BHIOJIHEHHIO
nabopatopHbIX padoT. [ToaroToBKa K 3amure
7a00paTOpHBIX paboT. BrImonHEeHNE TOMaIIHEro

3anmanus /Cp/
Paznen 7. Xumus d- u f- 3nemenToB

7.1 Xumust anementos 1IB rpynner; IB rpymmsr; VIIB 2 2 YK-1.3  |JI11.1J12.1J13.1
rpymmsr;, VIIB rpynmer; VIB rpymmsr; VB rpymisr; OIlIK-1.1 213233

IVB rpynmsr; [1IB rpynns! u 1aHTaHOUIOB; 0030p
cBOHCTB f-nileMeHTOB (akKTHHOUIOB) /JIek/

7.2 M3ydyenune cBONWCTB METAIIOB IMOATPYIIIBI IIMHKA 2 2 VK-1.3 [JI1.1J12.1J13.1
/J1a6/ OIlK-1.1 313233
7.3 N3yueHne CBOWCTB METaIIOB MOATPYIIIHI JKene3a 2 2 YK-1.3  |JI11.1J12.1J13.1
/J1a6/ OIlK-1.1 013233
7.4 M3ydeHune cBONCTB METAIIOB MOATPYIIIBI 2 2 VK-1.3  |[JI1.1J12.1J13.1
mapranua /JIa6/ OIlK-1.1 313233
7.5 N3yyeHne cBONCTB METAIIOB MOATPYIIIBI XpoMa 2 2 YK-1.3 |JI1.1J12.1J13.1
/J1ab/ OIlK-1.1 213233
7.6 M3ydyenune cBONMCTB METAIIIOB ITOATPYIIITBI BAHATUS 2 2 VK-1.3 |[JI1.1J12.1J13.1
u Tutana /J1a6/ OIlK-1.1 2135233
7.7 [TpopaboTka JEKIMOHHOTO MaTepHaa. 2 26 YK-1.3  |JI11.1J12.1J13.1
CaMocCTOoATeIbHOE H3YUCHHE OIIK-1.1 213233

nutepatypsl.IIOATOTOBKA K BHITOIHEHHIO
naboparopHbix padoT. [loaroroBka k 3amure
71ab0paTOPHBIX Pa0OT. BhINONHEHHE TOMAIITHETO
3ananus /Cp/

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

5.1. Bonnpocel AJ1 caMOCTOSITEIbHOI MOJATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOii)

CDOpMaT MPOBCACHUA 3a1€Ta - IMCbMCHHAA pa60Ta.

Tembl, BRIHOCHMBIE Ha 3a4€T:

1. XuMus MeTaIoB.

a) s- U p-metaisl. O0Imas XxapakTepUCTHKA [IEIOYHBIX U IIET0YHO3eMEeIbHBIX METAIOB, OCPIILINS, MarHHs, aTFOMUHHS, OJIOBA U
CBUHIIA, BUCMYTA.

0) d-meTamibl. MeTajuibl ceMencTBa JKelle3a, MeTaJuIbl OArPYIIII IMHKA, MEH, MapraHia, XpoMa, BaHa/IUsl U TUTaHa.

B) Obmias xapakreprcTika f-MeTasuios.

2. DnexTpoHHbIE ()OPMYJIBI aTOMOB ¥ HOHOB METAJIJIOB, KBAHTOBBIC YHCIIA.

3. PacueT KOHIEHTpAIMil paCTBOPOB COSANHEHNU METANJIOB: MOJISIPHOM, MacCOBOH JTOJIM, HOPMAJIBHOCTH, MOJISUTBHOCTH, MOJIBHOM
JI0J11. BeIuncnenne KOHIEHTpALM HOHOB, OTIpe/IeNIeHNE CTENEHH ANCCOIMAIMN M H30TOHIYecKoro kKoad¢uuuenra Bant-I'odpda,
pacueT TeMIepaTypbl KHIIEHUS ¥ KPUCTAIITH3AHN PACTBOPOB.

4. BonoponHslii nokasatens (pH) pacTBopoB coepnHeHNH MeTaJuIoB. [ Maposn3 colei, 00paTuMblii 1 HEOOpaTUMBIA THAPOIN3,
COBMECTHBII I'MJPOJIN3, BBIPaXKEHHE JJIsI KOHCTAHTHI 00paTUMOTro ruaponn3a. CMeleHne paBHOBECHS THPOIIHN3A.

5. CrexnoMeTprudecKre pacueTsl o GOopMyIaM JJisl COeTMHEHN METAIIJIOB, PACUETHI 0 YPaBHEHUSIM PEAKINN C yIaCTHEM METaJIOB
U UX COeAMHeHuil. 3a1aun Ha U30BITOK. YUeT BbIX0/a NpOayKTa. Beraucienre o0bemMa y4acTBYIOIINX B PEAKIIUH Ia3000pa3HbIX
BEIIECTB TPH H.Y., U IPU TEMIIEpaType U AaBICHNH, OTIUYAIOIINXCS OT HOPMAITBHBIX.

6. Pacuet sHTanbnuu peakuuil ¢ yuacTueM METAJUIOB U UX COEJUHEHUI, U SHTAJIBIIUY IIPOLiecca pacTBOpeHuUs conell. OnpeaeneHus
HM3MEHEHHS TeMIIEPaTyphl PACTBOPA B PE3YIbTATE PACTBOPEHHS COJIH.

7. Ucnionp3oBanne npuHnumna Jle [llatense A onpeaeneHus CMEIICHUS PAaBHOBECHS 00PAaTUMBIX PEAKIHI C y9aCTHEM METAJIOB U
UX COEJUHEHUIl. pacyeT paBHOBECHBIX KOHIIEHTPALIUI.

8. OKHCIUTENLHO-BOCCTAHOBUTEIBHBIC PEAKIIUH C YIaCTHEM METAIUIOB M UX COeIMHEHUH. MeTo 1 dIeKTpoHHOTo OanaHnca. Meron
9JIEKTPOHHO-MOHHBIX NOIYPEaKLUil A1l peakuii B pacTBOPaAX.

9. Onpenenenue HaNPaBICHNS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIHi IPHU CTAHIAPTHHIX YCIOBUAX HA OCHOBE BBIYHCICHHUS
OJIC peaknuii. Berancnenne crangaptaoit 9/1C raisBaHI4YECKOT0 3JIEMEHTa U COCTABJICHHE YPAaBHEHUS TOKOOOpa3yIoIieil peakiiy.
VYpasuenue HepHcra.

10. KommnekcHble coeinHEeHUs! MeTaioB. HOMEHKIaTypa KOMIIIEKCHBIX COEANHEHUH. XUMHUYECKas CBA3b B KOMILIEKCAX, THIT
rHOpUIM3aLMY aTOMHBIX OpOHTalIeii KOMIUIEKCO00pa3oBaTelisi M TeOMETPHYECKas CTPyKTypa KoMIriekca. Peakunu nomydeHus
KOMIUIEKCHBIX COCTMHEHHH 1 PEAKINY C yJaCTHEM KOMIUIEKCHBIX COeANHEHUH. Jlucconmanus KOMIIEKCHBIX COEANHEHUH B BOAHBIX
pacTBOpax, BEIpaXK€HHE AJI1 KOHCTAHThI HECTOMKOCTH.




5.2. Ilepeyenn padoT, BHINOJHSAEMBIX 10 JUCHHILIHHE (MOY 110, IpakTHKe, HUP) - 3cce, pedepaTsl, npakTHYeCKHE U
pacyeTHo-rpaduyeckne paGoThl. KVDCOBbIe DAGOTEL, MDOEKThI U JID.

DopMBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH 00yUJaIONUXCS TT0 AUCIIUATIIINHE:
- [lo pazmeny 1 — qoMamiHee 3aanue
- [lo pazmeny 2 — qoMaliHee 3aiaHue
- o pazmeny 3 — nomaiiHee 3a1aHue
- [lo pazneny 4 — qoMarHee 3aaHue
- o pazmeny 5 — nomaiiHee 3a1aHue
- [lo pazneny 6 — qoMalHee 3aaHue
- [lo pazmeny 7 — qoMaliHee 3aaHue

5.3. Oueﬂqume MaTepuaJibl, HCIIOJIb3yE€MbI€ /IJIs1 IK3aMEHA (ormcamle GI/IJIeTOB, TECTOB 1 T.Il.)

9K3aMeH He MPEeITyCMOTPEH

5.4. MeTonnka OlleHKH OCBOCHHUS JUCIMILIUHBI (MoayJis, npakTtuku. HUP)

IIKAJIA OLIEHUBAHU S JOMAIIHUX 3ATAHUU:

Ornenka "3a4TeHo" - 3aJ]aHMs BBITIOJHEHBI MTOJIHOCTHIO, 33/1a4H pelacT BEpHO, 3HAET OCHOBHBIC (DOPMYITBI M 3aKOHEI.

OreHka "He 3a4TeHO" - 3aJJaHUs BBITOJHCHBI HE B IIOJIHOM 00beMe, JOMYIICHBI OIMUOKY B PEIICHUY 3a/1a4 U 3HAHHS OCHOBHBIX
(bopMyIT 1 3aKOHOB.

IIIKAJIA OLIEHUBAHU S ITIPOMEXYTOYHOM ATTECTAILIUN:

«OTIMYHO» — CTYJICHT MOKA3bIBACT rITyOOKHE, MCUSPIIHIBAIOIIME 3HAHUS B 00beMe MPOUICHHOI MPOrpaMMBbl, YBEPEHHO JEHCTBYET 110
MPUMEHEHHUIO TOYYCHHbBIX 3HAHUI HA MPAKTHKE, PAMOTHO M JIOTHYECKH CTPOIHO M3JIaraeT MaTepuall pu OTBETE, YMEET
(hOpMYIHPOBATEH BHIBOJIBI U3 U3JI0KEHHOT'O TCOPETHUSCKOTO MaTepHalia, 3HACT OMOIHUTEIHHO PEKOMEHIOBAHHYIO JINTEPATYPY;
«XOPOILIO» — CTYACHT MOKA3bIBAET TBEP/IbIC U JOCTATOYHO IOJIHBIC 3HAHHS B 00BEME MPOIICHHON TPOrpaMMBbl, JOMYCKaeT
HC3HAYUTCIIbHBIC OH_II/I6KI/I IpHU OCBCIICHUH 3aJITaHHBIX BOIIPOCOB, MPaBUJIBHO L[eﬁCTByeT 10 MPUMEHCHUTIO 3HAaHUM Ha IMPAaKTUKE, YETKO
M3JIaraeT MaTepual,;

«yIIOBJICTBOPHUTEIILHO» — CTY/ICHT ITOKa3bIBaCT 3HAHUSI B 00beMe NPOWACHHOM MPOrpaMMBbl, OTBETHI U3JIaraeT XOTs M C OIIUOKaMH, HO
YBEPCHHO HUCIPABIIAEMBIMU IMOCJIC TOTIOJTHUTCIIBHBIX U HABOAAIINUX BOIIPOCOB, IIPABUIIBHO HeﬁCTByeT IO MPpUMEHEHUTIO 3HaHUH Ha
MPaKTHKE;

«HEYIOBJICTBOPHUTEIILHO» — CTYACHT JOMyCKaeT IpyObie ONIMOKH B OTBETE, HE IOHUMAET CYIIIHOCTH M3JIaraeéMoro BOIPOCa, HE YMEET
MPUMEHSTh 3HAHUS HA MPAKTUKE, IACT HEMOIHBIC OTBETHI HA IOMOJHUTEIbHBIC U HABOISIIUE BOIPOCHI.

6. YYHEBHO-METOANUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemasi iureparypa

6.1.1. OcHoBHas1 JIMTEpaTypa

ABTOpEI, COCTaBUTENN 3armnaBue bubnmoreka W3narenscTBo, roj

JI1.1 |T'abpuensu O.C. Xumust i npodeccuit u DJIEeKTPOHHBIH KaTajsor Mocksa UL "Akanemus", 2013
CIeMANbHOCTEH TEXHUIECKOTO
npoduIs: yaeOHUK

6.1.2. JlonoJiHUTEIbHAS JINTEPATYypa

ABTOpBI, COCTaBUTENH 3ariaBue Bubnuoreka Wz naTenbcTBO, TO
JI2.1 |I'miaxa H.JL I'muaka  |OOmiast xumus : yaeGHOe DNEeKTPOHHBINA KaTauor Mocksa KPOHVYC, 2010
H.T. rnocooue

6.1.3. MeTtonnyeckue pa3padoTku

ABTOpBI, COCTaBUTENN 3arnaBue Bubnuoreka WznarenscTBo, roj
JI3.1 |Xaxammna T.H. AHanuTHYeCcKasi XUMHUSA DNEeKTPOHHBIA KaTajior Mocksa FOpaiit; Briciee
Xaxanuna T.1., yueOHoe rnocobue obpazoBanue, 2010

Huxkutuna H.I'.

6.2. Ilepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu «HTepHET»

D1 |Hayunas snexkrponnas Gubnmuoreka https://elibrary.ru  |https:/elibrary.ru

22  |Dnexrponnas 6ubarnorexa MUCuC http://lib.misis.ru | http:/lib.misis.ru

OBC YHusepcurerckas Oubianorexa oHIalH onnaiiH http://biblioclub.ru

3 http:/ibiblioclub.ru

6.3 IlepevyeHb MPOrpaMMHOIO 00ecTieueHUsI

I1.1 | Microsoft Office

I1.2  |Microsoft Teams

I1.3 [Canvas

6.4. Ilepeuyens HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM H NPO(ecCHOHAIBHBIX 023 JaHHBIX

W.1 |Hayunas snextponnas oubamoreka https://elibrary.ru




N.2 |Onexrponnas 6mbarmorexa MUCuC http://lib.misis.ru

N.3 |3BbC YuauBepcurerckas 6ubmamoTeka ornaite http://biblioclub.ru

N.4 |Poccuiickas miaropma oTKpeITOro obpasosanust http://openedu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Haznauenue OcHuamienne
25 Xumus KommproTep, MpOEKTOp, 3KpaH, KOMILIEKT TEMAaTHYECKHX
[IDE3EHTAIIMH, JIOCTVI K HHTEPHETY
33 Xumus MuHH-3KCTIpecc-1a00paTopust Al YI4EOHBIX 3KOTOTUICCKUX
uccinenopanuii  "Tluenka-y" MuorodVHKIINOHAILHBINA

8. METOIUYECKHUE YKA3AHUSA U1 OBYYAIOIIUXCA

JucnumirHa «XUMHsD» OTHOCUTCS] K TOYHBIM HayKaM M TpeOyeT 3HaYUTeIbHOT0 00beMa caMoCToATeNbHON paboThl. KauecTBeHHOE
OCBOCHUE JAHCIMIUINHBI BO3MO)KHO TOJIBKO IIPU CUCTEMAaTHYECKOH CaMOCTOSTENILHOM padoTe.

[Tpu moaroToBKe K BHIOJIHEHHIO JIAOOPaTOpHOIT paboTHI TpedyeTcst MpopaboTKa TEOPETUIECKOT0 MaTepHaa 110 TeMe JIabopaTopHOit
paboTsl, oopmMiieHHE 1a00PaTOPHOTO Ky pHAaJIa JJIsi BHECEHUSI MOJTY4YEHHBIX SKCIIEPUMEHTAIBHBIX PE3yJIbTaTOB U BBHIIIOIHEHNE
JioMarHero 3a1anusi. [Ipu BBIIOTHEHUH ATUX TpeOOBaHMIA CTYICHT JIOITYCKAETCs K BBIMOJIHEHUIO J1a00paTOpHON paboThI.

3amura 1a60paTOpHON PabOTHI COCTOUT U3 ABYX YacTell: BHIIIOJIHEHHS TECTOBOTO 3aJaHUs [0 TeMe JJabopaTOpHOU paboThl U Gecebl
C MpernoJaBaTeieM 10 BBIIOIHEHUIO SKCIIEPUMEHTANIBHO YacTH 1abopaTopHOI paboThI.

JlomamHee 3a1anue (peleHne 3aaad o COOTBETCTBYIOIIEH TeMe 3 COOpHHKA 33/1a4) BBIOJIHIETCS B OT/AENBHON TeTpanu. B
KaXXJIOM CEMECTPE NMPEYCMOTPEHBI TPH TOMAIIIHUX 3a1aHHs.

Ha xoHTposbHYI0 paboTy BEIHOCHTCS MaTepHal 10 HECKOJIBKUM pa3ziesiaM JUCLUIUIMHBL. B Kak7oM ceMecTpe npeaycMOTpPEHBI J1Be
KOHTPOJIbHBIX PaOOTHI.




