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Pabouast mporpamma IUCUUTUIMHBI (MOIYJIS)

XumMus
3akpenena 3a kapenpoi EcTtecTBeHHO-HAY4YHBIX JUCLUILUIAH
Hanpasnenue noaroroBku 15.03.02 TexHoNOrH4eCKUe MAITHHBI 1 000PYI0BaHUE
[Tpodumn MammHs! 1 arperatsl TpyOHOTO IIPON3BOCTBA
Kpamuduxanms Bakanasp
dopma 00yueHUs 3a04Has
OO01mas TpyIoeMKOCTh 6 3ET
Yacos 1o yaeOHOMY TUIaHY 216 ®DopMBI KOHTPOJIA B CEMECTpPax:
B TOM UHUCJIE: 3a4eT C OLEHKOH 1, ax3aMeH 2 ceMecTp
ayIUTOPHBIC 3aHATHA 18
caMoCTOsATeNbHas padoTa 185
4acoB Ha KOHTPOIIb 13

Pacnpez[e.ﬂe}me YacoB JUCHHUILIMHBI 110 CEMeCTpamM

Cemectp
(<Kypc>.<CemecTp Ha 1(1.1) 2(1.2)
Kypee>) Hroro
Henens 20 18
Bun 3ansTuii vii | po | vo | pmo| vm PIl

Jlexkuuu 3 3 5 5 8 8
JlabopaTopHbie 3 3 3 3 6 6
[IpaxTraeckue 2 2 2 2 4 4
Uroro ayn. 8 8 10 (10 (18 |18
KonrakTHas pabora 8 8 10 (10 (18 (18
Cam. pabora 96 |96 |89 (89 |185]185
Yackl Ha KOHTPOJIb 4 4 9 9 13 |13
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:

CaMOCTOSITENFHO YCTaHABIMBAEMBIN 00pa30BaTeIbHBIN cTaHAAPT BHICIIEr0 oOpazoBaHusa DeneparbHOE TOCYJapCTBEHHOE
aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE BRICIIET0 00pa3oBanus «HanmoHANEHBINH UCCIICTOBATEIBCKHIIA TEXHOIOTHUCCKHUIA
yauBepcuteT «MUCuC» no HamnpapneHuto nmoarotosku 15.03.02 TexHonornvyeckue MaiuHbl 1 000pyI0BaHKE (YPOBCHb
6akanaBpuata) (mpuka3 ot 02.12.2015 1. Ne 602 0.8.)

CocTaBiicHa HAa OCHOBaHHH y4EOHOTO IITaHA!

15.03.02 TexHomorndeckue MamuHbl 1 06opynoBanue, MO-18 30.plx MamuHb! 1 arperatbl TPYOHOTO MMPOU3BOJICTBA,
yTBepkIeHHOTO Y4ueHbM coBeToM BO HUTY "MUCuC" 28.02.2018, mpotokox Ne 5-18

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

3aB. kadenpoii k.T.H., norieHT Mokpeuosa JI.O.



1. EJIN OCBOEHU

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 JMCLMIUIMHBI CTYAEHT JOJDKEH BJIaJIETh XUMHYECKOH TEPMUHOJIOTHEH; IIOHUMATh CMBICII XUMHYECKHX (opMy
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-MOJICKYJIIPHOM YISHIH;, UMETh HaBBIKH PEIICHHUS IPOCTEHITNX PacYeTHBIX 3a1ad.

2.2

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

221

MarepuanoseneHue

222

COHpOTI/IBJ'IeHI/Ie MaTepuaioB

2.2.3

Temmodusrka U TEIIOTEXHUKA

224

MexaHuKa JKHIKOCTEH U Ta30B

225

TeOpI/ISI 1 TCXHOJIOTHUA MTPOU3BOACTBA CTAJIbHBIX pr6

2.2.6

TexHonornueckue MMpOUECChl B MAITMHOCTPOCHUHU

2.2.7

9KCHepI/IMeHTaJ'ILHLIC METOAbBI UCCIICAOBAHWA MAllIMH

2.2.8

Maiuussl u arperartol JJid MIOATOTOBKH HIMXTOBBIX MaTCpUaJIOB

229

MammHsI ¥ arperarsl 11 IpOU3BOJICTBA CBAPHBIX TPYO 1 mpoduieit

3. PE3YJIbTATBI OBYUYEHMUS IO JUCIUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHU
KOMIIETEHIIUAMMU

YK-6.1: 1eMOHCTPHPOBATH 3HAHHE €CTECTBEHHOHAYYHbBIX M IPYTUX (PYHIaMEHTAJBHBIX HAYK B MPOo(deccHOHANbHOM
NeATeTbHOCTH

3HaTh:

YK-6.1-31 ocHOBHBIE TIOJIOKEHHUS] KOOPIUHAL[IOHHOW TEOPHHU

YK-6.1-32 noHsiTHe 3JeKTPOIHOrO MOTSHIIHAIA OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX cucTeM u DJIC peakiuu

YK-6.1-33 ocoOeHHOCTH CBOHCTB KOMIUIEKCHBIX COCTUHEHUH H UX HOMEHKIIATYPY

VYK-6.1-34 o61rue 3aKOHOMEPHOCTH POTEKAHUS XUMIUECKUX PEaKIUil ¢ yd4acTHEM COCTUHEHUH 3JIEMEHTOB

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

VYK-6.1-36 cynHOCTh OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEaKInii

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

YK-6.1-38 ocHOBHBIE CTEXHOMETPHYECKUE 3aKOHBI

VYK-6.1-39 cBoiicTBa pacTBOPOB HEIIEKTPOIUTOB U AJIEKTPOIUTOB

VYK-6.1-310 ocHOBHbIE NOJIOKEHHSI TEOPHH XUMHIECKON CBSI3H

YK-6.1-311 coBpeMeHHbIe MPEICTABICHUS O CTPOCHUH aTOMa

YMmerh:

VYK-6.1-V1 onpenensts HanpapieHUE MPOTEKAHNS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX Peakiuii Ha ocHoBaHuM pacuera J/C u
000CHOBBIBAaTh BEIOOP PEATCHTOB ISl IMPOBEACHHUS XUMUKO-TEXHOJIOTHIECKUX MIPOIIECCOB

YK-6.1-V2 aHanu3upoBath KACIOTHO-OCHOBHBIC CBONCTBA COCTMHEHUI SJIEMEHTOB B 3aBUCHMOCTH OT MX IOJIOKCHUS B
ITepuoanueckoit cucreme

VYK-6.1-V3 nporao3upoBaTh H3MEHEHHE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB COCIMHEHNH B 3aBHCUMOCTH OT CTCIICHU
OKHUCJICHHS 3JIEMEHTOB

VYK-6.1-V4 oueHuBath CBOHWCTBA p- U d-3JIEMEHTOB HAa OCHOBE COBPEMEHHBIX ITPEACTABICHHUN O CTPOCHUH 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 coeauHenuii 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 IPUTOTOBJICHAS U pacueTa KOHIICHTPAIIH TEXHOJIOTHYECKIX 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 pazgesioB u tem /Buj 3ausatus/ | Cemectp /| Uacos | Komneren- | Jluteparypa | Ilpumeuanue
3aHATHA Kypc 107071 H 9L
pecypchbl
Paznen 1. OcHoBHBIE NOHATHSA U 3aKOHBI XUMHUH
1.1 XuMUSL KaK pa3ziell eCTeCTBO3HAHMSA. 3HAUCHUC 1 0,2 VK-6.1 JI1.1J12.1J13.1
XMMHHU KaK Hay4HOM OCHOBBI MaTe€pHUaIOBEACHUS U 919233
MeTatyprun. OCHOBHbIC HOHSTHS XUMUH - MOJIb,
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 OE30MIACHOCTH B 1 0,5 YK-6.1 |JI1.1J12.1J13.1
XUMUUeCKoit 1abopaTopuu /J1ad/ 313233
13 OmnpeneneHne MOJSIPHOI MacChl DKBHBaJICHTa 1 0,5 YK-6.1 |JI1.1J12.1J13.1
Metamia /J1ab/ 012233
1.4 Knaccer Heopranmueckux coequaenuit /I1p/ 1 0,2 VK-6.1 JI1.1J12.1J13.1
013233
1.5 OCHOBHBIE CTEXMOMETPUIECKHE 3aKOHBI. PacueT no 1 0,2 VK-6.1 JI1.1J12.1J13.1
ypaBHeHHI0 peakiuu /TIp/ 2109233
1.6 ITpopaboTka JEKIIMOHHOTO MaTepuaa. 1 15 YK-6.1 |JI1.1J12.1J13.1
CaMocTOATENbHOE U3YUEHUE JIUTEPATYPBI. 213233
Brinosnenue nomamnux 3aganuid. Iloaroroska k
MIPAKTHYECKUM 3aHATHAM, K BBIIIOJIHEHHIO U
3amuTe JabopaTopHoi padoTsl. [ToaroToBka K
KOHTpOJBbHOH padote /Cp/
Pa3gen 2. 3akoHOMepPHOCTH NMPOTEKAHUSA
peaKknmii: TEpMOXUMHUs, CKOPOCTH XUMHYECKHX
peakuuii ¥ paBHOBecHe
2.1 OHepreTuka XUMUYECKUX MporeccoB. TemnoBoi 1 0,2 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 OmnpeneneHne SHTANBINN PEaKIUU HeHTpanu3aluy. 1 0,5 YK-6.1 |JI1.1J12.1J13.1
Omnpenenenne SHTATLIUU 00pa3oBanus coym /J1a6/ 213233
2.3 Tepmoxumudeckue pacuers! /IIp/ 1 0,2 YK-6.1 |JI1.1J12.1J13.1

013233




2.4

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

0,2

YK-6.1

JI1.1J12.1J13.1
213233

2.5

HccnenoBanne cKOpOCTH XUMHUYECKOH peakuy 1
paBHOBecus /J1ab/

0,5

VK-6.1

JI1.1J12.1J13.1
213233

2.6

Kunerndeckne pacuersi. CMEIICHHE XUMUYECKOTO
pasnosecust /I1p/

0,2

YK-6.1

JI1.1J12.1J13.1
013233

2.7

[TpopaboTka IeKIMOHHOTO MaTepHana.
[MoxroToBka K BEIITOIHEHHUIO Ta0OPATOPHBIX paboT.
[ToaroroBka x 3aniure 1a00pPaTOPHBIX PabOT.
BrimosiHeHHEe noManrHero 3aganus Ne2.
[loaroroBka K MpakTUYECKUM 3aHATUAM. 3yueHue
srepatypst /Cp/

15

VK-6.1

JI1.1J12.1J13.1
213233

Paspnen 3. Ilucnepcusble cucrembl. PacTBopbl.
DJIEKTPOJIMTHYECKAS TUCCONMALMSA

3.1

Hucnepcusbie cuctembl. Knaccudukanus. O6mue
cBo¥icTBa pacTBOpPOB. CIIOCOOBI BBIPAXKCHHUS
KOHIIeHTpanuu. PacTBopuMocTs. 3aBUCHMOCTH
PacTBOPUMOCTH OT IPUPOJIBI PACTBOPUTEINS U
PaCTBOPEHHOTO BEIIECTBA, TEMIIEPATyPHI U
JIABJICHHS. 3aKOH pacrpeiesieHns. DKCTPaKIusl.
PacTBOpBI HEANMEKTPOIUTOB. 3aK0H Pays.
Kpnockonus u 30ynrockomnus /JIex/

0,5

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/

0,2

YK-6.1

JI1.1J12.1J13.1
013233

3.3

PacTBops! anexTponuToB. Teopus
ANEKTPOIUTUICCKON Jqucconnarii. CTeTneHb
JCCOIIMAIMH, €¢ 3aBUCUMOCTh OT TEMIICPATypPhl U
KOHIICHTPAIUH, CIIOCOOBI onpeneneHus. CHIbHEBIC U
cnabeie snexTponuTbl. KoHcTanTa
ANEKTPOIUTUICCKON JUCCOIHAINH U 3aKOH
pa3basneHns OcTBabaa s cIadbIx
371eKTpoIuTOB /JIeK/

0,2

YK-6.1

JI1.1J12.1J13.1
019233

3.4

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

YK-6.1

JI1.1J12.1J13.1
019233

3.5

Honnoe npoussenenue Boasl. Bogopoanslit
nokasarenb. ['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/

0,2

YK-6.1

JI1.1J12.1J13.1
213233

3.6

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

0,2

YK-6.1

JI1.1J12.1J13.1
213233

3.7

[IpopaboTka JIEKIIHOHHOTO MaTepHaa.
[ToaroToBKa K BBIOTHEHHIO J1a00PaTOPHOM
paboTel. [TonroToBka K 3ammure 1a00paTOPHOI
paboTel. BeimonHeHue qomarinero 3agaHust No3.
[ToaroroBka K MpakTUYECKUM 3aHSATHSIM.
IToaroroBka Kk KOHTpPOJLHOMU paboTe. U3ydeHue
srepatypst /Cp/

15

YK-6.1

JI1.1J12.1J13.1
213233

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




4.1

KopnyckymnsipHO-BOJIHOBBIE CBOICTBA
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/

0,5

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, noarpynmbsl. [lepuoanueckuii 3axon J[. 1.
Menneneesa /JIex/

0,5

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 IIEMEHTOB B
NIepUoANYECKOi cucteme. BnusiHue
3JIEKTPOOTPHUIATEILHOCTU JIEMEHTOB Ha KHCIOTHO
-OCHOBHBIC CBOHCTBA OKCHJIOB H THIAPOKCHIIOB
/Jex/

05

YK-6.1

JI1.1J12.1J13.1
013233

4.4

Crpoenue aroMa u Xxummdeckas cBszb /I1p/

0,2

YK-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
opbwuraneii mpu 00pa30BaHUN XUMHUECKON CBSI3U.
Kparnsie cBsizu /I1p/

0,2

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, HEHACHIIAEMOCTh HOHHOM
cBs3u. [Ipupoaa MexMONEKyIsIpHOE
B3amMoeiicTerue. Bonopoanas ces3s /I1p/

0,4

YK-6.1

JI1.1J12.1J13.1
019233

4.7

[IpopaboTka JEKIIMOHHOTO MaTepHaa.
CaMocToATENbHOE U3YUYCHUE JTUTEPATYPHI.
BrinmoniHeHue gomamHux 3aga”Hui. [TogroroBka x
npakTudeckomy 3austuto /Cp/

51

YK-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.
[IpocThle U cioXkHBIE BEIECTBAa B KAUECTBE
OKHCIUTEICH B BoccTaHOBUTEeIeH. OCHOBHBIE THIIBI
OKHCJIUTEILHO-BOCCTAHOBUTEIHHBIX PEAKITUH.
@DakTophl, BIUSIOUINE HAa XapaKTep MPOTEKaHHs
OKHCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKITHH:
KOHLEHTpAlUsl peareHToB, TeMIeparypa,
KUCIOTHOCTH cpeabl (pH). OkucnuteapHo-
BOCCTAaHOBHUTEILHBINH dKBUBaJIEHT /JIek/

0,5

YK-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, X MTOTyYeHHE U CBOICTRA.
Kucnopoaconepkaiue KMCIOThL U COJIU FaJIOT€HOB
n ux cBoicTsa /JIex/

0,5

YK-6.1

JI1.1J12.1J13.1
213233




53

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/

0,5

YK-6.1

JI1.1J12.1J13.1
213233

5.4

OOm1ast xapaKTepUCTHUKA IICMEHTOB V A TPYIIIIHI.
A3o0T. CTeneH OKHCIIEHUSI. X MMHUYECKHE CBOMCTBA
a3ota. AMMHUaK, monydeHue u coiicrsa. Comu
amMmoHms. KucnoponHsie coefnHEHHS a30Ta.
A3oTHas kuciota u ee conmu.  Docdop.
Haxoxnenue B npupoie. OCHOBHBIC
Moudukarun. OKcuasl 1 KucIoTel. CyppMa u
BHCMYT. HaxoxeHue B npupoe, moxyueHHe u
npuMeHerne. OKCUas! ¥ TUApOKCHAbL. Comn
cypbMBI ¥ BucMyTa /Jlex/

0,5

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 COETUHEHUM KpEMHUS U
repmanus. OnoBo u cBuHell. HaxoxaeHue B
MpUpoJe, MoIy4YeHne u npuMeHeHne. CBoiCcTBa
oJsioBa 1 cBUHLA. OKcuas! ¥ ruapokcuasl. Conn
oJioBa 1 cBuHIA /JIek/

0,5

VK-6.1

JI1.1J12.1J13.1
213233

5.6

OOmas xapakrepucTrka 3iaeMeHToB IIIA rpynmsr.
Haxoxxnenue B npupose. [lomryuenue, npuMeHeHe
u cBoiicTBa 1eMeHToB [IIA rpynmnel. KucnorHo-
OCHOBHBIE CBOICTBa OKCHUJIOB U THAPOKCUIOB. bop,
HUTPUA U Kapouy Oopa. AnromuHui. CBOHCTBA U
MIPUMEHEHHE B POMBIIUIEHHOCTH /JIek/

0,5

VK-6.1

JI1.1J12.1J13.1
019233

5.7

H3y‘IeHI/Ie OKHUCJIIUTCIIBHO BOCCTAHOBUTCIIbHBIX
peaxrmii /TIp/

0,5

YK-6.1

JI1.1J12.1J13.1
213233

5.8

Wzydenue cBoiicTB XanbpkoreHos /I1p/

0,5

YK-6.1

JI1.1J12.1J13.1
019233

5.9

OKHCIIUTENHHO BOCCTAHOBHUTEIILHBIC PEAKIIHH.
MeTobl COCTaBICHUS OKHCIUTEIBHO
BOCCTAHOBUTEJIbHBIX PEaKIUil. XMMUUECKHE
CBOCTBA 3JICMEHTOB TJIaBHBIX moarpymi /JIek/

0,5

YK-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. BrioiHeHNEe JOMAITHETO
3amanus. [loAroToBKa K MPaKTHYSCKUM 3aHATHIM
/Cp/

25

YK-6.1

JI1.1J12.1J13.1
019233

Pa3nen 6. HanpaBJjieHne OKUCIUTEIbHO-
BOCCTAHOBHMTEJbHBIX NpoueccoB. Kommiekchbie
coeTUHEeHHUS

6.1

Hamnpasienue oKuCINTEIbHO-BOCCTAHOBUTEIBHBIX
mporeccos /JIex/

0,5

YK-6.1

JI1.1J12.1J13.1
213233

6.2

Omnpenenenne HAMIPABIEHUST OKUCIATENHHO-
BOCCTaHOBUTEJbHBIX peakuuid. OKUCIUTETHHO-
BOCCTaHOBHTEbHBIN noTeHInan /IIp/

0,5

YK-6.1

JI1.1J12.1J13.1
013233

6.3

Komiurekcusle coenudenus /JIex/

0,5

YK-6.1

JI1.1J12.1J13.1
213233

6.4

N3ydenne KOMITIEKCHBIX coenuaenni /TIp/

0,1

YK-6.1

JI1.1J12.1J13.1
013233




6.5 IIpopaboTKa JIEKIIHOHHOTO MaTepHaa. 2 25 YK-6.1 |JI1.1J12.1J13.1
CaMocTosATeNbHOE N3YICHNE 213233
surepaTypbl.IIoArOTOBKA K BEITOJIHEHHIO
nabopatopHbIX paboT. [ToAroToBKa K 3ammre
71a00paTOpHBIX padoT. BrinoHeHue toMaHero
3amanus /Cp/

Pa3ngen 7. Xumus d- u f- 3nemenToB

7.1 Xumus snementoB 1IB rpynmner; IB rpynmnsr; VIIIB 2 0,5 YK-6.1 |JI1.1J12.1J13.1
rpymmsr, VIIB rpynmer; VIB rpynmst; VB rpymmsr, 012233
IVB rpynmnsr; 11IB rpynmsl u 1aHTaHou10B; 0030p
CBOHCTB f-351eMeHTOB (akTHHOUAOB) /JIex/

7.2 W3ydenne CBOMCTB METAJIOB MTOATPYIIITHI ITITHKA 2 0,2 YK-6.1 |JIL.1J12.1J13.1
Mp/ 313233

7.3 N3yyeHne cBONCTB METAJIIOB MOATPYIIIIBI Kelle3a 2 0,2 YK-6.1 |JI1.1J12.1J13.1
Mp/ 213233

7.4 V3zydenne cBOWMCTB METAJIIOB MOATPYIIIHI 2 1 YK-6.1 |JIL.1J12.1J13.1
Mapranua /J1a6/ 313233

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

7.6 W3ydeHue CBOWCTB METAJIIOB MOATPYIIIH BaHA UL 2 1 YK-6.1 |JI1.1J12.1J13.1
u tuTaHa /J1ab/ 313233

7.7 IIpopaboTka IeKIMOHHOTO MaTepHana. 2 39 YK-6.1 |JI1.1J12.1J13.1
CaMocToATENbHOE U3YUYEHUE 213233
nutepaTypbl.IIoArOTOBKA K BBIOJIHEHHIO
nabopaTopHeIX paboT. [loaroToBKa K 3amuTe
71a00paTOPHBIX paboT. BrmonHeHHe ToMaIrHero
samanus /Cp/

Kontpons 13 VK-6.1 JI1.1J12.1J713.1
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 bubnuorteka W3narenscTBo, roj
JI1.1 |Tabpuensu O.C. Xumus 1uist ipodeccuii u DNEeKTPOHHBIN KaTajaor Mocksa U1 "Akanemus", 2013

CIICLHATIbHOCTEH TEXHUYECKOTO
npoduis: y4eOHUK

6.1.2. /lonoiHMTeIbHAS TUTEPATypa

ABTOPBI, COCTaBUTEIN

3ariaBue

Bubnuoreka

WznarenscTBO, TO

JI2.1

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

OO1mas xumus : yueOHOe
noco6ue

ONEeKTPOHHBIN KaTanor

Mockea KPOHVYC, 2010

6.1.3. MeTtoanyeckue pa3padoTku

ABTOpLI, COCTaBUTCIIN

3arasue

Bubnuoreka

W3naTenbcTBO, TOI

JI3.1

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

AHanmuTnueckas XUMHUS :
yaebHoe mocobue

DNEKTPOHHBIN KaTajor

Mocksa FOpaiit; Briciee
obpazosanue, 2010

6.2. Ilepeyennb pecypcoB HHGOPMALMOHHO-TeJIEeKOMMYHUKAIMOHHOM ceTH « UHTepHET»

A1 |Hayunas snektponnas 6ubmuoreka https://elibrary.ru  |https://elibrary.ru
22  |Dnexrponnas oudamoreka MUCuC http:/lib.misis.ru | http:/lib.misis.ru
3 OBbC YHuBepcurerckas 6M0nnoTexa OHIalH omuaiiH 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 MPOdecCHOHATBHBIX 6a3 JaHHBIX

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

Poccuiickas miarpopma oTKpheiTOro obpasosanus http://openedu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Haznauenue

OcHarlenue

25

Xumus

Kommprotep, mpoeKkTop, 3KpaH, KOMIDICKT TEMAaTHYECKHUX
MIPE3CHTAINH, TOCTYTI K HHTEPHETY

33

Xumus

O6opynoBanue: Anmapar Ui TUCTWULIMH BOABI, Beckbl
TEXHUYECKHe C pa3HoBecamy, KOMIIIEKT HarpeBaTelIbHBIX
npubopos, Crommk momgbeMHblid, IllTaTuB 1abopaTopHBIi
Oonpiio, MCTOYHHWK BBICOKOTO HampspKeHHS, KOMIUIEKT
anekTpocHabxeHuss, Habop ¢makoHOB mIa XpaHEHHS
pacTBOpoB, AmmapaT IS TOPOBENCHUS  XUMHUYCCKUX
peakmmii, HaGop A ONMBITOB IO XMMHHU C BIIEKTPHICCKAM
TokoM, [lpubop Ui HEMOHCTpalMM 3aKOHAa COXPaHEHHUS
Macchl BemecTB, [IpuOop ISl WILTIOCTpAIli 3aBHCHMOCTH
CKOPOCTH XMMHYECKOW peakIuu OoT ycioswid, [Ipubop mms
ANIEKTPONIM3a COJeH, AmmapaT Uid MONY4YeHHS Ta30B,
Kommexkr TepmomerpoB, HabGop mpubopoB, mocyabl u
MPUHAAICKHOCTEH  UI1  YYCHHYECKOTO  OKCIIEPUMEHTA,
[Mpubop mia momydeHHs Ta30B, Becwl mabopaTropHbIe
3eKTpoHHbIe, Beck! st ceimyunx marepuanoB 10 200 rp. ¢
rupsimu, Habop Mopjenedl KpHCTaIUIMYECKHX —PEIIEeTOK,
HatypanpHble  OOBEKTBI W KOJUIGKIMH, PeakTHBHI,
OGopynoBaHue [UII TPOBEICHUS  JIEMOHCTPAIIMOHHBIX
ONMBITOB €  HWCHOJBh30BaHWEM  KoMmIbloTepa, Jlocka
aymuTopcKas ¢ MarHUTHOH  TOBEPXHOCTBIO H  C
npucnocoOeHusIMi Ui Kperierns  Tabmwm,  Ctox
JIEMOHCTPAIIMOHHBIA XUMUYecknd, CTONBI JBYXMECTHBIE
mabopaTOpHbIE YYCHUYECKHE B KOMIUIEKTE CO CTYJIBIMHU
pa3HBIX POCTOBBIX pa3MepoB), [loncTaBka U TEXHHYECKIX
cpencte oOyueHws, lllkadpl ceKIMOHHBIE AN XpaHEHUS
obopynoBanusi, PakoBuHa — Molika (B kaOuwHeTe U
nmabopanrtckoit), J[ocka mnsa cymku mocyabel, lkag
BEITSDKHOH, CTEHIBI SKCITO3UIIHOHHEIC

46

AyIUTOpHSA U CAaMOCTOATENIEHON PabOTHI
00yJaromuxcs

Aynutopus  Ne 46 momenieHHe I CaMOCTOSITEIbHOM

paboThl O0y4aromMxcs, WMEETCS TOIKIIOYEHHE K CETH
"UnTeprer" u 3JIEKTPOHHYIO
HH()OPMAITHOHHO-00Pa30BaTEIBHYIO CPEIY:

ocka  KJlaccuueckas,
"Wurepuer” (16 1wr.), mpoekrop (1 mr.), skpan (1 1mT.),
[pabodee mMecto mpenogaBareis, cTox (16 mrt.), ety (32 mrT.)
[1O:Windows 7 Professional, Microsoft Office 2007,
Kommnac, antuBupycHoe IO Dr.Web, MS Teams, Visual

Studio

JIOCTYH B

KOMIIBIOTEP C€ JOCTYIIOM K CE€TH

8. METOJUYECKHUE YKA3ZAHUA JJI1 OBYYAIOIIIUXCA




Jucunmmaa « XUMHST» OTHOCUTCS K TOYHBIM HayKaM U TpeOyeT 3HaYNTeIFHOT0 00bheMa CaMOCTOsTENbHOH padoTel. KagecTBeHHOE
OCBOCHHE AMCITUILTHHEI BO3MOXKHO TOJBKO MPH CHCTEMATHIECKOH CaMOCTOSITENBHOM paboTe.

[Tpu MOATOTOBKE K BBIOJIHEHHUIO Ja00paTOpHOI paboThI TpeOyeTcs MpopaboTKa TEOPETUIESCKOTO MaTepHalia 1o TeMe JIabopaTOpHOH
paboTe1, opopmIeHNE TaOOPATOPHOTO KypHAJIA I BHECEHHUS MTOIYIEHHBIX AKCIICPUMEHTAIBHBIX PE3yIbTaTOB U BHIITOTHEHHE
JoManrHero 3aaanus. [Ipu BeImoTHEeHNN 3THX TpeOOBAaHMH CTYACHT JOIYCKaeTCs K BRITOTHEHUIO Ta00PaTOPHON PabOTHI.

3ammurTa JlabopaTopHOM paboThl COCTOUT U3 JIBYX YaCTEH: BBHITIOIHEHUS TECTOBOTO 3a/IaHUS IO TeMeE JJabopaTOpHOM paboThl U Oecepl
C TIPETNOaBaTeNIeM 110 BHIITOTHEHUIO IKCIIEPIMEHTATFHON YacTH J1a00paToOpHOH paOOTHL

JlomarHee 3aganne (pemieHue 3a1a4 0 COOTBETCTBYIOMIEH TeMe U3 cOOpHUKA 3a/1a4) BEITIOJHACTCS B OTIACIBHON TeTpaan. B
KaXJIOM CeMeCTpe MPeIyCMOTPEHBI TPH JTOMAIITHHX 3a/1aHus.

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

OO0yyaronuiics moxyvaeTt JOIMyCK Ha 3K3aMeH (BTOPOH CEMECTp) WIIH TOJydaeT 3a4eT (TIepBhIi ceMecTp), €CJIU OH IOJTHOCTHIO
BBITIOJTHIUT TTPOTPaMMYy JIA00paTOPHOTO MPAKTHKyMa M HaOpa He0OX0IMMOE KOJTUIECTBO 0aIOB CEMECTPOBOTO PEHTHHTA.

1. ITocemaTs Bce BUABI 3aHATHMN.

2. CBOEBpEMEHHO 3aperUCTPUPOBATLCS HA pEKOMEHIOBAHHBIC dJICKTpOHHBIC pecypchl - LMS Canvas u MS Teams.

3. [Ipu BOBHHKHOBEHHH JTFOOBIX BOIIPOCOB TI0 COJIEPIKAHUIO Kypca U OpraHH3aIiy paboThl CBOEBPEMEHHO 00pamaThCs K
MIPero1aBaTedIio.

4. CBOECBpEMEHHO BBITIOJNHUTH JIOMAITHHAE 3aJaHuS.

KagecTBeHHOE OCBOCHHME TUCIHIUIMHBI BO3MOXKHO TOJBKO IPH CHCTEMATHIECKOH CaMOCTOATEIEHONW paboTe, ITO IMOANCPKUBACTCS
cucteMoii Tekymier arrectanuu Ha LMS Canvas.




