Lokywerr ndYIAHHGCTERETBAHANKK 1 BBICIIIETO OFPA3SOBAHUS POCCUNMCKOM ®EJIEPAITIN

NHpopmauns Buireyuekuii puinan genepaibH

OT'0 roCyapCTBEHHOT0 AaBTOHOMHOI'0 00Pa30BaTeJIbHOTO

OVO: Kynawoe IMnpniRiiésieiiénms BhIcIIero o0pasoBannsi «HanuonaabHbII HecaeN0BaTENbCKHIT
Homiiocte: finpekrop Buikcyrckoro umana HUTL kGG e cremi yauBepcurer « MUCuC»

[ata nognucanus: 15.12.2022 14:48:10
YHUKanbHbIY NPOrpaMMHbIA KIKOY:

61900 APLIAS HPOIRANMA, YIBeRHIeHA

peleHremM Y4EHOTo coBeTa
B® HUTY MUCuC
oT «31» aBrycra 2020r.

mporokoi Ne 1-20

Pabouast mporpamma IUCUUTUIMHBI (MOIYJIS)

3akperureHa 3a kadenapoit
Hanpasnenue noaroroBku

XumMus

ECTeCTBeHHO-Hay‘IHI)IX JUCHUIIIINH
22.03.01 MarepuanoBeeHIe U TEXHOIOTUU MaTEepHUaAIoOB

[Tpodumn MarepuanoBeeHHE ¥ TEXHOJIOTHH HOBBIX MaTepHaJIOB
Kpamuduxanms Bakanasp

dopma 00yueHUs oyHast

OO01mas TpyIoeMKOCTh 6 3ET

Yacos 1o yueOHOMY IITaHy 216 ®DopMBI KOHTPOJIA B CEMECTpPax:

B TOM UHUCJIE: 9K3aMeH 1, 2 cemecTp

ayIUTOPHBIC 3aHATHA 90

caMoCTOsATeNbHas padoTa 72

4acoOB Ha KOHTPOJIb 54

Pacnpez[e.ﬂe}me YacoB JUCHHUILIMHBI 110 CEMeCTpamM

Cemectp
(<Kypc>.<CemecTp Ha 1(1.1) 2(1.2)
Kypee>) Hroro
Henens 18 18
Bun 3ansTuii vii | po | vo | pmo| vm PIl

Jlekiuu 18 |18 (18 (|18 |36 |36
JlabopaTopHbie 18 |18 (18 (18 |36 |36
[MpakTryeckue 18 |18 18 |18
Hroro ayx. 54 |54 136 (36 [90 |90
KonrakTHas pabora 54 (54 136 |36 |90 |90
Cam. pabota 27 |27 |45 (45 |72 |72
Yacel Ha KOHTPOJIb 27 |27 |27 |27 |54 |54
Hroro 108 | 108 (108 | 108 |216 [216




[Iporpammy cocraBui(un):
K.x.H., [loyenm, byopyes A.B.

Pabouas mporpamma
Xumust
Pazpaborana B coorBercTBuu ¢ OC BO:

CaMOCTOSITENPHO YCTaHABINBAEMBbIH 00pa30BaTENBHBIN CTAHAAPT BhICIIEr0 00pa3oBaHus DenepanbHOE rOCYAapCTBEHHOE
aBTOHOMHOE 00pa3oBaTeIbHOE YUPEKACHHE BhICIIEro 00pa3zoBaHus «HannoHambHbIH UCCIeI0BaTENbCKUI TEXHOIOT MYECKHUI
yauBepcuteT « MU CuC» no Hampasneruro noarorosku 22.03.01 MarepuanoBeieHle U TEXHOJIOTMH MaTepHUaioB (YpPOBEHb
6akanaBpuata) (mpuka3 ot 02.12.2015 1. Ne 602 0.8.)

CocTaBiicHa HAa OCHOBaHHH y4EOHOTO IITaHA!

22.03.01 MatepuanoBeneHre U TEXHOJIOTHH MaTepuanoB, MuTM-18.plx MarepuanoBeieHre U TEXHOJIOTHH HOBBIX MaTEPHAJIOB,
yTBepkIeHHOTO Y4ueHbM coBeToM BO HUTY "MUCuC" 28.02.2018, mpotokon Ne 5-18

Pabouyas mporpamma oj00peHa Ha 3aceJaHuu Kadeapbl
EcTecTBeHHO-HAYYHBIX THCIMILIUH
[Iporokoin ot 23.06.2018 1., Ne6
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1. EJIN OCBOEHUSA

11

(hopMHUpOBaHNE XUMHYECKOTO MBIIIICHHS U IIEITOCTHOM CHCTEMBI ITPEACTABICHUI O XUMHUH U TPOIIECCax, MTO3BOIISIOMIEH
peliaTh pa3inYHbIC MPUKIIATHBIC 3aa9u

1.2

(byH)IaMeHTaJ'H)HaH XUMHYCCKaA MIoAroroBkKa

2. MECTO B CTPYKTYPE OBPA3OBATEJbHOM ITPOT'PAMMBI

Huxa (pazmen) OIT: b1.b

2.1

TpeGoBanus K npeaBapUTeIbHOM NMOATOTOBKE 00y4a0IIerocs:

211

JucrturuimHa 6a3upyercst Ha 3HaHHSIX, TIOJIyYEHHBIX CTYICHTOM IPH W3yYSHUH XUMHUH B Kypce cpeaHei mKobl. J{s
OCBOCHUS IMCIMIUIMHBI CTYAEHT JAOJDKEH BIIaJIETh XUMHYECKOH TEPMUHOJIOTHEH; ITOHUMATh CMBICT XUMHUYECKHX (hOpMYJT
1 CHMBOJIOB, HHAECKCOB 1 KO3()PHUINEHTOB B YpaBHEHISX XUMHUUECKUX PEAKINil; HIMETh IPEICTaBICHIS 00 OCHOBHBIX
KJIaccax HEOPTaHUYECKUX COCAMHCHUM; ITOHUMATh PAa3InIre MEXIY XUMHUUECKUMH U (PU3UICCKUMH SIBICHUAMHU; IMETh
MIpeCTaBICHAE 00 aTOMHO-MOJICKYJISIPHOM YYCHHUH; UIMETh HABBIKU PEIICHHUS MPOCTEHIIIX pacueTHHIX 3aad.

2.2

JAucunniaunbl (MOAYJIH) U MPAKTUKH, AJI51 KOTOPbIX OCBOEHHE IAHHOUH TUCUMILIMHBI (MOIYJIA) HEO0X0AMMO KaK
npelIecTByIOIee:

221

dusnueckass XuMus
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®duznyecKkue cBONCTBA MaTEpUAIOB

2.2.3

JledeKThl KPUCTATUTNIECKOHN PeIIETKH

224

Haquo -UCCJICIOBATCIIbCKAsA pa60Ta

225

CHGI_[I/IEIHBHLIG CTaJIi U CILIaBbI

2.2.6

TepMuueckas 00paboTKa METALIOU3CIHI U TPYO

2.2.7

®dusndeckre 0CHOBBI IPOIECCOB Ae(HOPMAINH U PA3PYIICHHS

2.2.8

XUMHKO-TepMIUYeCcKas 00paboTKa MaTepHaIOB

229

[ToaroroBka K mpouenype 3alUThl ¥ npouenypa 3amutsl BKP

3. PE3YJIbTATBI OBYUYEHMUS 11O JUCIUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHU
KOMIIETEHIIUAMMU

YK-6.1: neMOHCTPHPOBATH 3HAHHE €CTECTBEHHOHAYUYHBIX M IPYTUX (PDYHIAMEHTAJBHBIX HAYK B MPO(ecCUOHATIbHOI
NeATeTbHOCTH

3HaTh:

VK-6.1-31 ocHOBHBIE TOIOKEHUS KOOPIMHAITMOHHON TEOPUHU

YK-6.1-32 noHsITHe 3JeKTPOIHOrO MOTSHIIMAIA OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX cucTeM u DJIC peakiuu

YK-6.1-33 0cOOEHHOCTH CBOWCTB KOMIUIEKCHBIX COSTUHEHHH 1 UX HOMEHKIIATYpy

YK-6.1-34 o6mrue 3aKOHOMEPHOCTH POTEKAHUS XUMIUYECKUX PEaKIUil ¢ y9acTHEM COCTUHECHUH 2JIeMEHTOB

VK-6.1-35 0CHOBHBIE CBOMCTBA YIIEMEHTOB U UX COCIMHEHUN

VYK-6.1-36 cynHOCTh OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEaKInii

VYK-6.1-37 ocHOBHBIE 3aKOHBI TEPMOXHUMHUHU U XUMUYECKOW KUHETHKH

YK-6.1-38 0CHOBHBIE CTEXHOMETPUIECKUE 3aKOHBI

VYK-6.1-39 cBoiicTBa pacTBOPOB HEIIEKTPOIUTOB U AIEKTPOIUTOB

VYK-6.1-310 ocHOBHbIE NOJIOKEHHST TEOPHH XUMHIECKON CBSI3H

YK-6.1-311 coBpeMeHHbIe MPEICTABICHUS O CTPOCHUH aTOMa

YMmerh:

VYK-6.1-Y1 onpenensts HanpapieHUE IPOTEKAHNS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii Ha ocHoBaHuM pacuera D/C u
000CHOBBIBATh BEIOOP PEATCHTOB ISl IIPOBEACHHUS XUMUKO-TEXHOJIOTHIECKUX MIPOIIECCOB

YK-6.1-V2 aHanu3upoBaTh KUCIOTHO-OCHOBHBIC CBOMCTBA COCMHCHHI JIIEMCHTOB B 3aBUCUMOCTH OT UX MOJIOKCHUS B
ITepuoanueckoii cucteme

YK-6.1-V3 nporao3upoBath H3MEHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB COCINHEHNH B 3aBHCUMOCTH OT CTCIICHU
OKHCIICHHS 2JIEMEHTOB

VYK-6.1-V4 oneHuBarh CBOWCTBA p- U d-3JIEMEHTOB HA OCHOBE COBPEMEHHBIX MTPEICTABICHHUN O CTPOCHHUH aTOMOB




YK-6.1-V5 paborarh ¢ XHMHYECKUMH BEIIIECTBAMH U 000PYA0BaHHEM

VYK-6.1-V6 cocTaBisaTh ypaBHEHHS HOHHO-MOJICKYJIIPHBIX PEaKIIHi

VYK-6.1-V7 cocTaBnsaTh ypaBHEHHS OKUCIUTEIHFHO-BOCCTAHOBUTEIHHBIX peakuuii (OBP) i mporHo3mpoBaTs OBeACHNE
HeopraHuyeckux coeauHenuit B OBP

Baagern:

VK-6.1-B1 HaBBIKAMH JIOTHIECKOTO TBOPYECKOTO M CHCTEMHOTO MBIIUICHHS TIPH U3yYCHUH CBOWCTB 3JIEMEHTOB M X COCIUHCHUIN

VK-6.1-B2 HaBBIKAMH OLIEHKH ONTHMAIBHBIX ITAPAMETPOB IPOBEICHUS XUMUIESCKAX PEAKINN C YIaCTHEM dJIEMEHTOB U MX
COECIMHEHU NI

VYK-6.1-B3 HaBBIKaMH IPUTOTOBJICHUS M pacdeTa KOHIIEHTPAIH TeXHOJIOTHIECKIX PaCTBOPOB

VK-6.1-B4 HaBbIKaMH BBIIOJIHEHUS OCHOBHEIX CTCXUOMETPUIYCCKUX PACUCTOB

VK-6.1-B5 HaBbIKamMM COCTaBIIEHHS SJIEKTPOHHBIX (hopMyIt anieMeHToB [leproandeckoil cucTeMsl

4. CTPYKTYPA U COOJEP)KAHUE

Kon HaumenoBanue pasnesnoB u teM /Buj 3auatusi/ | Cemectp /| YacoB | Komneren- | Jluteparypa | Ilpumeuanue
3aHATHA Kypc 107071 H 9L
pecypchbl
Paznen 1. OcHoBHBIE NOHATHSA U 3aKOHBI XUMHUH

1.1 XuMUSL KaK pa3ziell eCTeCTBO3HAHMSA. 3HAUCHUC 1 2 VK-6.1 JI1.1J12.1J13.1
XMMHHU KaK Hay4HOM OCHOBBI MaTe€pHUaIOBEACHUS U 919233
MeTatyprud. OCHOBHbIE HOHSTHS XUMUH - MOJTb,
aTOMHAsl U MOJICKYJIIPHAsl MacChI, CIIOCOOBI MX
omnpenencHust. OCHOBHBIE 3aKOHBI XMMUH. 3aKOH
COXpaHEHMs MaTepuH. 3aKOH IIOCTOSHCTBA COCTaBa.
3akoH KBUBaJICHTOB /JIex/

1.2 [IpaBuia pabOTH U TEXHUKA OE30MACHOCTH B 1 4 VK-6.1 |JI1.1J12.1J13.1
XUMUUeCKoit 1abopaTopuu /J1ad/ 012233

13 OmnpeneneHne MOISIPHOI MacChl SKBUBAJIEHTA 1 4 YK-6.1 |JI1.1J12.1J13.1
Metamia /J1ab/ 012233

14 Knaccer Heopranmueckux coequaenuit /I1p/ 1 2 YK-6.1 |JI1.1J12.1J13.1

013233

15 OCHOBHBIE CTEXHOMETPUUECKUE 3aKOHBI. PacueT o 1 2 YK-6.1 |JI1.1J12.1J13.1
ypaBHeHHI0 peakiuu /TIp/ 2109233

1.6 ITpopaboTka JIeKIIMOHHOTO MaTepHana. 1 5 YK-6.1 |JI1.1J12.1J13.1
CaMocTOATENbHOE U3YUEHUE JIUTEPATYPBI. 213233
Brinosnenue nomamnux 3aganuid. Iloaroroska k
MIPAKTHYECKUM 3aHATHAM, K BBIIIOJTHEHHUIO U
3amuTe JabopaTopHoi padoTsl. [ToaroToBka K
KOHTpOJBbHOH padote /Cp/

Pa3gen 2. 3akoHOMepPHOCTH NMPOTEKAHUSA
peaKknmii: TEpMOXUMHUs, CKOPOCTH XUMHYECKHX
peakuuii ¥ paBHOBecHe

2.1 OHepreTuka XUMHUECKUX IporeccoB. TemnoBoit 1 2 YK-6.1 |JI1.1J12.1J13.1
s¢dekt peakunu. TepMOXUMHUYECKHE ypaBHEHHUSI. 019233
CraHaapTHast SHTAIBIKS 00pa30BaHMUs MIPOCTHIX U
CIOKHBIX XUMHUECKUX coeanHeHni. 3akoH ['ecca.

OCHOBBI TEPMOXHUMHYECKHX pacueToB /JIex/

2.2 OmnpenesneHne SHTATBINH PEAKIINU 1 4 YK-6.1 |JI1.1J12.1J13.1
HeliTpanu3anun. OnpenencHne SHTaTbINH 012233
oOpazoBanus conu /J1ad/

2.3 Tepmoxumudeckue pacuers! /IIp/ 1 2 YK-6.1 |JI1.1J12.1J13.1

013233




2.4

CKOpOCTh XUMHUYECKUX peakinuil. DakTopsl,
BIIUSIIONIUE HA CKOPOCTh PEaKIHid. 3aKOH
neiictByronmx Macce. OOpaTUMBbIC XUMHUYCCKUEC
MIPOIIECChI. XUMUIecKoe paBHOBecHe. CMeleHe
xumuueckoro pasHosecus. [lpunuun Jle-Illarenne
M €T0 3HAYEHHE [JI1 ONTHMHU3AINHA
TEXHOJIOTHYCCKHUX TporieccoB /JIek/

YK-6.1

JI1.1J12.1J13.1
213233

2.5

HccnenoBanne cKOpOCTH XUMHUYECKOH peakuy 1
paBHOBecus /J1ab/

VK-6.1

JI1.1J12.1J13.1
213233

2.6

Kunerndeckne pacuersi. CMEIICHHE XUMUYECKOTO
pasnosecust /I1p/

VK-6.1

JI1.1J12.1J13.1
013233

2.7

[TpopaboTka IeKIMOHHOTO MaTepHana.
[MoxroToBka K BEIITOIHEHHUIO Ta0OPATOPHBIX paboT.
[MoaroroBka x 3aniure 1a00PaTOPHBIX PadOT.
BrimosiHeHHE noManrHero 3aganus Ne2.
[loaroroBka K MpakTUYECKUM 3aHATUAM. 3yueHue
srepatypst /Cp/

VK-6.1

JI1.1J12.1J13.1
213233

Paspnen 3. Ilucnepcusble cucrembl. PacTBopbl.
DJIEKTPOJIMTHYECKAS TUCCONMALMSA

3.1

Hucnepcubie cuctembl. Knaccudukanus. O6ue
cBo¥icTBa pacTBOPOB. CIIOCOOBI BBIPAXKECHHS
KOHIIeHTpanuu. PacTBopuMocTs. 3aBUCHMOCTH
PacTBOPUMOCTH OT IPUPOJIBI PACTBOPUTEINS U
PaCTBOPEHHOTO BEIIECTBA, TEMIIEPATyPHI U
JIABJICHHS. 3aKOH pacrpeiesieHns. DKCTPaKIusl.
PacTBOpBI HEANMEKTPOIUTOB. 3aK0H Pays.
Kpnockonus u 30ynurockomnus /JIex/

VK-6.1

JI1.1J12.1J13.1
213233

3.2

OmnpeneneHne KOHICHTpaNHi pacTBopoB. O0mune
cBolicTBa pacTBOpoB. 3akoH Paymns. OnpeneneHue
TEeMIepaTypbl KUIIEHUS U KPUCTAILIH3AIHN
pacTBOpoB HedneKkTpouToB /IIp/

VK-6.1

JI1.1J12.1J13.1
013233

3.3

PacTBops! anexTponutoB. Teopus
ANEKTPOIUTUICCKON Jqucconnarii. CTeTneHb
JCCOIIMAIMH, €¢ 3aBUCUMOCTh OT TEMIICPATypPhl U
KOHIICHTPAIUH, CIIOCOOBI onpeneneHus. CHIbHEIC
U cinabbie deKTpouThl. KoHcTaHnTa
ANEKTPOIUTUICCKON JUCCOIHAINH U 3aKOH
pa3basneHns OcTBabaa s cIadbIx
aeKkTpouToB /JIek/

VK-6.1

JI1.1J12.1J13.1
019233

3.4

[IpuroroBneHue pacTBOPOB U ONpEAETICHNE X
KoHIEeHTparu. OnpeneneHne CTeNeHu 1
KOHCTAHTBI JUCCOLUALIUH CJIa00r0 AJIEKTPOINTA
/J1a6/

VK-6.1

JI1.1J12.1J13.1
019233

3.5

Honnoe npoussenenue Boasl. Bogopoansiit
nokasaresb. ['uaponus coneit. Koncranra u
cTeneHs ruponusa. BiusHue TemnepaTypsl u
KOHIIEHTPAIIMY Ha CTeTeHb THIpoan3a. CMenieHne
paBHOBecHs Tuaponn3a. CTymeHYaThIi THAPOIIN3,
MIOJIHBIM TUAPOIIN3, COBMECTHBIN THAPOINU3 COIEH
pasHoit mpupos /Jlex/

VK-6.1

JI1.1J12.1J13.1
213233

3.6

CBoI1CTBO pacTBOPOB 2INEKTPOIUTOB. pH
pactBopoB. ['maponus coneii /TIp/

VK-6.1

JI1.1J12.1J13.1
213233

3.7

ITpopaboTka JEKIIMOHHOTO MaTepHaa.
[ToaroToBKa K BBIOTHEHHIO J1a00PaTOPHOM
paboTel. [TonroToBka K 3ammure 1a00paTOPHOI
paboTel. BeimonHeHue qomariHero 3agaHust Ne3.
[ToaroroBka K MpakTUYECKUM 3aHSATHSIM.
IToaroroBka Kk KOHTpPOJLHOMU paboTe. U3ydeHue
srepatypst /Cp/

YK-6.1

JI1.1J12.1J13.1
213233

Pa3gen 4. CTpoenne aToMa 1 nepuoguiecKas
cucrema. XuMH4eckasi CBSI3b M CTPOEHHe
MOJIeKY.JI




4.1

KopnyckymnsipHO-BOJHOBBIE CBOCTBA
MaTepHaIbHBIX YacTull. KBaHTOBO-MeXaHWIeCKas
npupoJa aroma. KBaHTOBBIE XapaKTePUCTHKH
AJIEKTPOHOB. ATOMHBIE OpOUTAIH. DIEKTPOHHBIC
YPOBHH U MOJTypOBHH. MHOT03JIEKTPOHHBIE aTOMBI.
[Ipunuun Muaumyma suepruu. punnun aymu.
[MpaBuno Xyuna /Jlex/

YK-6.1

JI1.1J12.1J13.1
213233

4.2

DJIEKTPOHHOE CTPOCHUE ATOMOB 3JIEMEHTOB B
3aBHCHUMOCTH C MX TOJIOKEHHEM B TIEPHOINYCCKOM
cucreme: s-, p-, d-, f-anementsr. Ctpykrypa
TIEPHOMIECKOM CHCTEMBI SJIEMEHTOB: TIEPHOJIB,
rpymubl, noarpymmsl. [lepuoanueckuii 3axon J[.1.
Menneneesa /JIex/

VK-6.1

JI1.1J12.1J13.1
213233

4.3

OCHOBHBIE ATOMHBIE XapaKTEPUCTUKA JICMEHTOB:
ATOMHBIHN pagnyc, SHEPTUs HOHU3AINH, CPOJCTBO
aToMa K 3JIeKTPOHY, OTHOCHUTEIbHAS
3JEKTPOOTpHUIIATENbHOCTh. OCOOEHHOCTH
W3MEHEHHSI aTOMHBIX XapaKTePUCTUK IIIEMEHTOB B
NepuoANYEecKoil cucreme. BnusiHue
3JIEKTPOOTPHUIATEILHOCTU JIEMEHTOB Ha KHCIOTHO
-OCHOBHBIC CBOHCTBA OKCHJIOB H THIAPOKCHIIOB
/Jex/

VK-6.1

JI1.1J12.1J13.1
013233

4.4

Crpoenue aroMa u Xxummdeckas cBszb /I1p/

VK-6.1

JI1.1J12.1J13.1
013233

4.5

OCHOBHBIE THIIBI XUMUYECKOU CBSI3U: KOBaJICHTHAs,
HOHHAsI, MeTaJuImIeckas. MexaHm3M o0pa3oBaHus
KOBaJICHTHOI cBA31.OCHOBHBIE XapaKTEPUCTUKU
KOBAJICHTHOM XUMHUYeCKou cBsizu. CTpyKTypa
MOJIEKYJT KaK CIICACTBUE MTPUPOIBI SICKTPOHHOTO
CTPOCHUS aTOMOB. | HOpHIU3aIHsI ATOMHBIX
opbwuTanei mpu 00pa30BaHUN XUMHUECKON CBSI3U.
Kparnsie cBsizu /I1p/

VK-6.1

JI1.1J12.1J13.1
019233

4.6

VYcaoBus 06pa3oBaHus HOHHON XUMUYECKOW CBS3H.
CrerneHb HOHHOCTH CBSIXU. DHEPrUsi HOHHOM
KpHUCTaITHUecKoi penteTku. OTInune HOHHOU
XAMHYECKOH CBS3U OT KOBAJCHTHOM:
HEHaIpPaBJIEHHOCTb, HEHACHIIIIAEMOCTh HOHHOMN
cBs3u. [Ipupoaa MexMONEKyIsIpHOE
B3amMoeiicTerue. Bonopoanas ces3s /I1p/

VK-6.1

JI1.1J12.1J13.1
019233

4.7

[IpopaboTka JEKIIMOHHOTO MaTepHaa.
CaMocToATENbHOE U3YUYCHUE JTUTEPATYPHI.
BrimonHeHue gomamHnx  3aga”Hui. [TogroroBka k
npakTudeckomy 3austuto /Cp/

12

VK-6.1

JI1.1J12.1J13.1
213233

Paznen 5. OKHCIANTEIBHO-BOCCTAHOBUTEILHBIE
peakuuu. CoequHeHus s- M p-3jieMeHToB B OBP

5.1

CrenieHp OKHCIICHUS 37IeMeHTOB. [Ipupona
OKHCJTUTEITLHO-BOCCTAHOBHUTEIHHBIX MPOIIECCOB.
[IpocTeie U cioXHBIE BEIIECTBA B KAUECTBE
OKHCIUTENICH B BoccTaHOBUTeNIeH. OCHOBHBIEC THUIIBI
OKHCJIUTEILHO-BOCCTAHOBUTEIHHBIX PEAKITUH.
@DakTophl, BIUSIOUINE HAa XapaKTep MPOTEKaHHs
OKHCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKITHH:
KOHLEHTpAlUsl peareHToB, TeMIeparypa,
KUCIOTHOCTH cpeabl (pH). OkucnutenbHo-
BOCCTAHOBHUTEILHBINH YKBUBaAJIEHT /JIek/

VK-6.1

JI1.1J12.1J13.1
213233

5.2

OOmas xapakrepucTrka 31emenToB VIIA rpymnmsr -
rajoreHoB. HaxoxxaeHue B Ipupoje, MorydeHne u
IIpUMeHeHUe ranoreHos. CTeNeHn OKUCIIEHUS!.
XUMHUYECKUE CBOICTBA raJlOr€HOB.
I"anoreHoBOAOPOIBI, HX MTOTyYSHHE U CBOICTBA.
Kucnopoaconepxkaiue KUCIOThL U COJIU FaJIOT€HOB
n ux cBoicTsa /JIex/

VK-6.1

JI1.1J12.1J13.1
213233
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OO6mas XxapakTepucTHKa 3JeMeHTOB VIA rpyrisr -
XaIbKOTeHOB. HaxoxmeHue B mpupoze.
Cynbsdunnsie pyasl MetaiioB. CBOWCTBA Cephl.
XUMHUYECKHE CBOMCTBA CEPOBOOPOIA 1
cynbpunoB. OKCHIBI CEpHI,
KHCJIOPOACOIeprKaIue KHCIOTH ceprl. CepHast
KHCJI0Ta U ee conu /JIex/

YK-6.1

JI1.1J12.1J13.1
213233

5.4

OOm1ast xapaKTepUCTHUKA IICMEHTOB V A TPYIIIIHI.
A3o0T. CTeneH OKHCIIEHUSI. X MMHUYECKHE CBOMCTBA
a3zota. AMMHUaK, monydeHue u coiicrsa. Comu
amMmoHms. KrucnoponHsie coeinHEHHS a30Ta.
A3oTHas kuciota u ee conmu.  Docdop.
Haxoxnenue B npupoie. OCHOBHBIC
Moudukarun. OKcuasl 1 KucIoTel. CyppMa u
BHCMYT. HaxoxeHue B npupoe, moxyueHHe u
npuMeHerne. OKcuasl u TUapokcuabl. Comn
cypbMBI ¥ BucMyTa /Jlex/

VK-6.1

JI1.1J12.1J13.1
213233

5.5

OOmrast xapakTepucTrka 31eMeHToB [V A rpymmsl.
VYraepon. OcHoBHBIE MOmUHKaHA. OKCHIBI
yraepoaa. YronbHas kucioTa. Kpemuuit u
repmanuii. Haxoxnenue B npupoge. [lonydenue u
npuMeHeHne. CBONCTBA COEMHEHUN KPEMHUS U
repmanus. OnoBo u cBuHell. Haxoxaenue B
MpUpoJe, MoIy4YeHne u npuMeHeHne. CBoiCcTBa
oJsioBa 1 cBUHLA. OKcuas! ¥ ruapokcuasl. Conn
oJioBa 1 cBuHIA /JIek/

VK-6.1

JI1.1J12.1J13.1
213233

5.6

OOmas xapakrepucTrka 3iaeMeHToB IIIA rpynmsr.
Haxoxxnenue B npupose. [lomyuenue, npuMeHeHMe
u cBoiictBa eMeHToB IIIA rpynmnel. Kucnorso-
OCHOBHBIE CBOICTBa OKCHUJIOB U THAPOKCUIOB. bop,
HUTPUA U Kapouy Oopa. AnromuHui. CBOHCTBA U
MIPUMEHEHHE B POMBIIUIEHHOCTH /JIek/

VK-6.1

JI1.1J12.1J13.1
019233

5.7

H3y‘IeHI/Ie OKHUCJIIUTCIIBHO BOCCTAHOBUTCIIbHBIX
peaxiuii /J1a6/

VK-6.1

JI1.1J12.1J13.1
213233

5.8

Wzydenue cBoicTB XanbKoreHoB /J1ab/

VK-6.1

JI1.1J12.1J13.1
019233

5.9

OKHCIUTENBEHO BOCCTAHOBUTEBHBIE PEAKLIUH.
Mertoppl cocTaBIeHUS OKUCIUTEIBHO
BOCCTaHOBHTEJbHBIX peakuuil. XUMHUYECKHE
CBOCTBA 3JICMEHTOB TJIaBHBIX moarpyrmit /JIex/

VK-6.1

JI1.1J12.1J13.1
213233

5.10

ITpopaboTka JIeKIIMOHHOTO MaTepHana.
CaMocCTosTeIbHOE U3yUYCHHUE
HI/ITepaTypI)I.HOI[FOTOBKa K BBIIIOJIHECHHIO
nabopatopHbIX paboT. [ToAroTOBKA K 3aIuTe
nabopaTopHbIX paboT. BrimoiHeHNe TOMAaIIHETo
3amanus. [loAroToBKa K MPaKTHYSCKUM 3aHATHIM
/Cp/

10

VK-6.1

JI1.1J12.1J13.1
019233

Pa3nen 6. HanpaBJjieHne OKUCIUTEIbHO-
BOCCTAHOBHMTEJbHBIX NpoueccoB. Kommiekchbie
coeTUHEeHHUS

6.1

Hamnpasienue oKuCINTEIbHO-BOCCTAHOBUTEIBHBIX
mporeccos /JIex/

VK-6.1

JI1.1J12.1J13.1
213233

6.2

OmnpeaeeHre HAPaBICHUS OKHUCIUTEIBHO-
BOCCTAHOBHTEJBHBIX peakiuii. OKHUCIUTEIBHO-
BOCCTAaHOBHUTEILHBIN TTOTeHIMaN /J1ab/

YK-6.1

JI1.1J12.1J13.1
013233

6.3

Komiurekcusle coenudenus /JIex/

VK-6.1

JI1.1J12.1J13.1
213233

6.4

N3ydyeHne KOMITJIEKCHBIX coequHeHmi /J1ab/

YK-6.1

JI1.1J12.1J13.1
013233




6.5 IIpopaboTKa JIEKIIHOHHOTO MaTepHaa. 2 10 VK-6.1 |JI1.1J12.1J13.1
CaMOCTOSTEIbHOE H3YUCHHUE 2192 33
surepaTypbl.IIoArOTOBKA K BEITOJIHEHHIO
nabopatopHbIX paboT. [ToAroToBKa K 3ammre
71a00paTOpHBIX paboT. BrinmonHeHne 1oMalHero
3amanus /Cp/

Pa3ngen 7. Xumus d- u f- 3nemenToB

7.1 Xumus snementoB 1IB rpynmner; IB rpynmnsr; VIIIB 2 2 YK-6.1 |JI1.1J12.1J13.1
rpymmsr, VIIB rpynmer; VIB rpynmst; VB rpymmsr, 012233
IVB rpynmnsr; 11IB rpynmsl u 1aHTaHou10B; 0030p
CBOHCTB f-a51eMeHTOB (akTHHOUAOB) /JIek/

7.2 W3ydenne CBOMCTB METAJIOB MTOATPYIIITHI ITITHKA 2 2 VK-6.1 |JI1.1J12.1J13.1
/J1ab/ 313233

7.3 W3yudeHne cBOMCTB METaJIOB MOATPYIIIBI JKeIe3a 2 2 YK-6.1 |JI1.1J12.1J13.1
/J1a6/ 213233

7.4 W3zydenne cBOWMCTB METAIIIOB MOATPYIIIHI 2 2 VK-6.1 |JI1.1J12.1J13.1
Mmaprasna /J1a6/ 012233

7.5 W3ydeHne CBOMCTB METAJJIOB MOATPYIIIBI XpoMa 2 2 YK-6.1 |JI1.1J12.1J13.1
/J1a6/ 313233

7.6 W3ydeHue CBOWCTB METAJIIOB MOATPYIIIH BaHA UL 2 2 VK-6.1 |JI1.1J12.1J13.1
u tuTaHa /J1ab/ 012233

7.7 IIpopaboTka IeKIMOHHOTO MaTepHana. 2 25 YK-6.1 |JI1.1J12.1J13.1
CaMocToATENbHOE U3YUEHUE 213233
nutepaTypbl.IIoArOTOBKA K BBIOJIHEHHIO
nabopaTopHeIX paboT. [loaroToBKa K 3amuTe
71a00paTOPHBIX paboT. BrmonHeHHe ToMaIrHero
samanus /Cp/

Kontpons 54 VK-6.1 | JI1.1JI12.1J13.1
013233
5. ®OHJI OHEHOYHbBIX MATEPHUAJIOB (Ilpunno:keHue)
6. YHAEBHO-METOAUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE
6.1. Pexomenayemasi iureparypa
6.1.1. OcHoBHas1 IMTEpaTypa
ABTOpBI, COCTaBUTENN 3armnaBue bubnuoreka W3narenscTBo, roj
JI1.1 |Tabpuensu O.C. Xumust 1uig npodeccuit u DNIEKTPOHHBIHN KaTajsor Mocksa U1 "Akanemus", 2013

CIIEIHATBHOCTEH TEXHUIECKOTO
npouIs: y4eOHUK

6.1.2. /lonoiHMTeIbHAS TUTEPATypa

ABTOPBI, COCTaBUTEIN

3armaBue

Bubnuoreka

WznarenscTBO, TO

JI2.1

I'manka H.JI. I'muaka
H.T.

OOmas xuMus : yueoHoe
nocobue

ONEeKTPOHHBIN KaTauor

Mockea KPOHVYC, 2010

6.1.3. MeTtoanyeckue pa3padoTku

ABTOpLI, COCTaBUTCIIN

3araBue

Bubnuoreka

W3naTenbcTBO, TOI

JI3.1

Xaxanuna T.H.
Xaxanuna T.U.,
Huknruna H.I'.

AHanmuTndeckass XUMHS :
ydeOHoe mocodue

DNIEKTPOHHBIHN KaTaJor

Mocksa FOpaiit; Briciee
obpazosanue, 2010

6.2. Ilepeyennb pecypcoB HHGOPMALMOHHO-TeJIeKOMMYHUKAMOHHOM ceTu « UHTepHET»

31 |Hayunas snektponnas 6ubnuorexa https://elibrary.ru  |https://elibrary.ru
22  |Dnexrponnas oudamoreka MUCuC http:/lib.misis.ru |http:/lib.misis.ru
3 OBbC YHuBepcurerckas 6M0nnoTexa OHIalH omunaitx http://biblioclub.ru

http://biblioclub.ru

6.3 IlepevyeHb MPOrpaMMHOT0 00ecTiedeHUsI

I1.1

Microsoft Office




I1.2

Microsoft Teams

I1.3

Canvas

6.4. TlepeueHb MHGOPMALUOHHBIX CIPABOYHBIX CHCTEM U MPO(eCCHOHAIBHBIX 023 TaHHBIX

n.1

Hay4nas snektponnast 6udnmoteka https://elibrary.ru

nz2

Onexrponnas 6udarmorexka MUCuC http://lib.misis.ru

n.3

OBC YuuBepcurerckas oubmuorexa onmaitd http://biblioclub.ru

n.4

Poccutickas miardopma oTkpsIToro oopazosanus http://openedu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Haznauenue

OcHarenue

25

Xumus

Komnbrotrep, MmpoeKTop, SKpaH, KOMIUIEKT TEMaTHUECKUX

TIPe3eHTa|, JOCTYI K HHTEPHETY

33

Xumus

ObopynoBanne: Anmapar Uisl IUCTHJULAIAN BOIBI, Becw
TEeXHHYECKHe C pa3HoBecamy, KOMIUIEKT HarpeBaTeTBHBIX
npubopos, Cronmuk noabeMHBIH, IllTaTHB IabopaTopHEIL
OonbmIol, McTOYHHMK BBICOKOTO HampspkeHus, Komrmiekr
aJekTpocHaOkeHusi, HabGop ¢makoHOB 1 XpaHEHHS
pacTBOpoB, AmmapaT JIA TPOBEACHUS  XUMHYCCKUX
peaxuuii, HabGop A ONBITOB MO XUMHH C AIICKTPHICCKIM
TokoM, Ilpubop Is DEeMOHCTpPAaIMU 3aKOHA COXPaHCHHS
Macchl BemecTB, [Ipubop Ui WILTIOCTpAIMK 3aBHCHMOCTH
CKOPOCTH XUMHYECKOW peakIuy OoT ycioBuid, [Ipubop mms
QNEKTpONHM3a CcoNlell, AmmapaT s TIIONydeHHsS Ta30B,
Kommnexkt TtepmomerpoB, HaGop mnpuOopoB, mocyasl u
MPUHAMICIKHOCTEH Ui YYEHWYECKOTO  JKCIIePHMEHTA,
[pubop nmns momydeHUs ra3oB, Becbl mabopaTopHbBIE
aNeKTpOHHBIE, Bechl mmns cpimyunx matepuanoB a0 200 rp. ¢
rupssmu, HabGop Momemeli KpHUCTaNTMUECKUX —PEIICTOK,
HatypampHble  OOBEKTHI W KOJUICKIIUH, PeakTHBEI,
ObopynoBaHne Ui TPOBEINCHHS JEMOHCTPAIIHOHHBIX
ONMBITOB C  WCHOJB30BaHWEM  KoMmbloTepa, Jlocka
ayouTopcKkas C  MarHUTHOH  TOBEPXHOCTBIO MW C
MpUCTIOCOOTICHUAMU sl KperuieHus  tabmun, Cron
JNEMOHCTPAIIMOHHBIH XuUMHUYeckuil, CTOJBI JBYXMECTHEIC
nabopaToOpHBIE YYCHHUUYECKHE B KOMIUIEKTE CO CTYJIbSIMH
Pa3HBIX POCTOBEIX pa3MepoB), [loacTaBka sl TEXHHYESCKHIX
cpenctB oOyueHus, lllkadbl cekuMOHHBIE U XpaHCHUS
obopynoBanus, PakoBuHa — Moiika (B KaOWHeTe W
nabopanrtckoif), J[ocka mna cymkum mocynel, Llkad
BEITSDKHOU, CTeHIBI 3KCIIO3UIIOHHEIC

46

AynuTtopus Ui cCaMOCTOSTETbHON paboTHI
oby4aromuxcs

No
paboTel  O0yYarOIINXCS,

AynuTopus 46 momemieHHE JUISI CAMOCTOSITEIHHOM
HUMCCTCA MOJKIYCHHUEC K CCTHU
"NuTeprer” u JIOCTyIl B

MHGOPMALMOHHO-00pa30BaTEeNBHYIO CPEdy:

SIIEKTPOHHYIO

TocKa  KJlaccuueckas,
"Wurepuer” (16 mr.), mpoekrop (1 mr.), skpan (1 mr.),
[pabodee mecTo mpenoaasarest, ctou (16 mrt.), cryn (32 mrT.)
[1O:Windows 7 Professional, Microsoft Office 2007,
Kommnac, antuBupycHoe IO Dr.Web, MS Teams, Visual
Studio

KOMIBIOTEP C€ AOCTYIIOM K CCTHU

8. METOJUYECKHUE YKA3ZAHUA JJI1 OBYYAIOIIIUXCA




Jucunmnmaa «X¥UMHS» OTHOCHTCS K TOYHBIM HayKaM U TpeOyeT 3HAaUNTeILHOTO 00beMa CaMOCTOSITeNbHOM paboTsl. KauecTBenHOE
OCBOCHHE AMCITUILTHHEI BO3MOXKHO TOJBKO MPH CHCTEMATHIECKOH CaMOCTOSITENBHOM paboTe.

[Tpu moAroTOBKE K BBIMOJIHEHHUIO J1a00paTOpHO# paboThI TpedyeTcs MpopaboTKa TEOPETUIESCKOTO MaTepraa Imo TeMe J1abopaTopHOM
paboTe1, opopmIeHNE TaOOPATOPHOTO KypPHAJIA IS BHECCHHS TOJTYICHHBIX SKCIICPUMEHTAIBHBIX PE3YJIETATOB M BHITIOTHEHHE
JoManrHero 3aaanus. [Ipu BeImoTHEeHNN 3THX TpeOOBAaHMH CTYACHT JOIYCKaeTCs K BRITOTHEHUIO Ta00PaTOPHON PabOTHI.

3ammurTa JlabopaTopHOH PabOTHl COCTOUT U3 JIBYX YaCTEH: BBHITIOJHEHHUS TECTOBOTO 3a/IaHUS 10 TeMe 1abopaTopHOI paboThI B Oece bl
C TIPETNOaBaTeNIeM 110 BHIITOTHEHUIO IKCIIEPIMEHTATFHON YacTH J1a00paToOpHOH paOOTHL

JlomarHee 3ajanue (pemeHue 3a1ad 0 COOTBETCTBYIOMIEH TeMe i3 cOOpHHKA 3a/1a4) BBITIOIHACTCS B OTACILHON TeTpanu. B
KaXXJIOM CeMecTpe MPeayCMOTPEHBI TPH TOMAITHUX 3aTaHuUs.

Ha xoHTponmBHY0 paboTy BEIHOCHTCS MaTepHal 10 HECKOIBKUM pa3zesiaM JUCHUIUIMHBL. B KakoM ceMecTpe mpeaycMOTPEHBI 1Be
KOHTPOJBHBIX PaOOTHI.

OO0yuaronuiics moxyvaeTt JOIMyCK Ha 9K3aMeH (BTOPOH CeMECTp) WIIH MoTydaeT 3a4deT (MEPBBIH CEMECTP), €CITH OH TOTHOCTHIO
BBITIOJTHIUT TTPOTPaMMYy JIA00paTOPHOTO MPAKTHKyMa M HaOpa He0OX0IMMOE KOJTUIECTBO 0aIOB CEMECTPOBOTO PEHTHHTA.

1. ITocemaTs Bce BUABI 3aHATHMN.

2. CBOEBpEMEHHO 3aperUCTPUPOBATLCS HA pEKOMEHIOBAHHBIC JIEKTPOHHBIE pecypcehl - LMS Canvas u MS Teams.

3. [Ipu BOBHHKHOBEHHH JIOOBIX BOITPOCOB TI0 COJIEPIKAHUIO Kypca U OpTaHu3aIlii pad0Thl CBOEBPEMEHHO 00paIaThCs K
MIPero1aBaTedIio.

4. CBOECBpEMEHHO BBITIOJNHUTH JIOMAITHHAE 3aJaHuS.

KagecTBeHHOE OCBOCHHE TUCIHUIUIMHEI BO3MOXHO TOJBKO IIPH CHCTEMAaTHIECKOW CaMOCTOATENFHON paboTe, 9To MOaAepKUBACTCS
cucteMoii Tekymier arrectanuu Ha LMS Canvas.




