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Pabouast mporpamma IUCUUTUIMHBI (MOIYJIS)

Xumus
3akperieHa 3a kapenpoi EcTtecTBeHHO-HAY4YHBIX JUCLUILUIAH
HanpasneHnue noaAroToBKu 22.03.02 Metanmyprus
[podmis O0paboTKa METAJUIOB aBICHUEM
dopma 00yueHUs oyHast
OO01mas TpyIoeMKOCTh 6 3ET
Yacos 1o yueOHOMY IITaHy 216 ®DopMBI KOHTPOJIA B CEMECTpPax:
B TOM UHCJIE: 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
Bupn 3ansituit 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
B TOM umcre uHT. 9 9
HUroro ayn. 54 |54 |36 [36 |90 [90
KonrakTHas paboTa 54 (54 136 |36 |90 |90
Cawm. 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:

CaMOCTOSTENPHO YCTaHABINBAEMBIH 00pa30BaTENbHBIN CTAaHAAPT BhIcIIEro oOpa3oBanus DenepaabHOE rOCyJapCTBEHHOE
aBTOHOMHOE 00pa3oBaTeIbHOE YUPEKACHHE BhICIIEro 00pa3zoBaHus «HannoHambHbIH UCCIeI0BaTENbCKUI TEXHOIOT MYECKHUI
yHuBepcuret «MUCuCy» no Hampasnenuto noarotroku 22.03.02 Merannyprus (ypoBeHb OakanaBpuata) (mpuka3 ot 02.12.2015 r.
Ne 602 0.8.)

CocTaBiicHa HAa OCHOBaHHH y4EOHOTO IITaHA!

22.03.02 Metamtyprust , OM-18.plx O6paboTka METaNIOB AaBICHUEM, YTBEPKICHHOTO YueHbIM coBetoM BO HUTY "MUCuC"
28.02.2018, mporokon Ne 5-18

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

3aB. kadeapoii K.T.H., moueHT Mokperosa JI.O._



1. EJIN OCBOEHU

1.1| bopmMupoBaHrEe XUMHUYECKOTO MBIIUICHHS U IETIOCTHON CHCTEMBI IPEICTABICHUH O XUMUH U IPOIIeccax, ITO3BOJIO e
peliaTh pa3inYHbIC MPUKIIATHBIC 3aa9u

1.2| byrmameHTaNbHAS XUMHYECKAs TOATOTOBKA

2. MECTO B CTPYKTYPE OBPA3OBATEJbHOM ITPOT'PAMMBI

Huxa (pazmen) OIT: b1.b

2.1| TpeGoBaHus K MpeIBapUTEIHLHON MOATOTOBKE 00y4YaloLIerocs:

2.1.1| AucummnmHa 6a3upyeTcst Ha 3HaHHSIX, TIOJyYSHHBIX CTYIGHTOM IPU U3YYEHUH XHUMUH B Kypce cpeqHei mKkoibl. s
OCBOCHUSI IMCLMIUIMHBI CTYAEHT JAOJDKEH BIIaJIeTh XUMHYECKOW TEPMUHOJIOTHEN; TOHUMATh CMBICII XUMHYECKUX (OPMYJT
U CUMBOJIOB, HHJEKCOB 1 KO((PHIIEHTOB B yPABHEHUAX XUMHUCCKUX PEAKINIA; IMETh MIPEACTABICHHUSA 00 OCHOBHBIX
KJlaccax HEOPraHWYECKUX COCIUHEHNUH; ITOHUMATh Pa3INdue MEKITYy XUMHUUCCKUMH U (PU3NIECKUMH SIBICHUAMHE; UMETh
MIPeACTaBICHNE 00 ATOMHO-MOJICKYJISIPHOM YYEHUH; UMETh HAaBBIKU PEIICHNUS IPOCTEHIINX pacyeTHBIX 3a1ad.

2.2 IncuunauHbl (MOIYJIU) U IPAKTUKH, JJIs1 KOTOPBIX OCBOEHHE JAHHOH THCHUIIHHBI (MO1YJIs1) HEOOX0TUMO KAK
npelIecTByIOIee:

2.2.1|Kpucramioduzuka

2.2.2| Ousnyeckas XUMHs

2.2.3| dusnyeckre OCHOBBI MPOIIECCOB INIACTHYCCKOM e opMarun

2.2.4|Hay4Ho-uccienoBaTenbckas padora

2.2.5|T1oaroroBKa K mpoleaype 3alIuThl U mporeaypa 3amutsl BKP

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

YK-6.1: 1eMOHCTPHPOBATH 3HAHUE €CTECTBEHHOHAYYHBIX U APYTrUX QyHAAMEHTAJBHBIX HAYK B pPodeccHoHaNbHOI
AeATeIbHOCTH

3HaTh:

YK-6.1-31 ocHOBHBIE TIOJIOKEHHUS] KOOPIUHAIOHHOW TEOPHH

VYK-6.1-32 moHsTHE 3JEKTPOTHOTO MOTSHIINAIA OKHCIHTEIBHO-BOCCTAHOBUTENBHBIX cucTeM H JJIC peakun

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

VYK-6.1-34 o6mruie 3aKOHOMEPHOCTH IIPOTEKAHUS XUMHUICCKIX PEaKIUil ¢ y9acTHEM COCTUHECHUH 3JIeMEHTOB

VK-6.1-35 ocHOBHBIE CBOMCTBA DJIEMEHTOB U UX COECIUHEHUN

VYK-6.1-36 cyniHOCTh OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEaKInii

VYK-6.1-37 ocHOBHBIC 3aKOHBI TEPMOXUMHUH U XUMUIECKOH KHHETHKH

VYK-6.1-38 0CHOBHBIE CTEXHOMETPHUICCKUE 3aKOHBI

VYK-6.1-39 cBoiicTBa pacTBOPOB HEIIEKTPOIUTOB U AIEKTPOIUTOB

YK-6.1-310 0CHOBHBIE NOJIOKEHHSI TEOPHH XUMHIECKOW CBSI3H

YK-6.1-311 coBpeMeHHbIe MPEICTABICHUS O CTPOCHUH aTOMa

YMmern:

VYK-6.1-V1 onpenensiTe HarpasieHUE NPOTEKaHNsI OKUCIUTEIFHO-BOCCTAHOBUTENBHBIX Peakuii Ha ocHOBaHMM pacuera J/C u
000CHOBBIBAaTh BEIOOP PEAreHTOB ISl IIPOBEACHHUS XUMUKO-TEXHOJIOTHIECKUX MIPOIIECCOB

YK-6.1-V2 aHanu3supoBaTh KMCIOTHO-OCHOBHBIC CBONCTBA COCIHHEHUI SJIEMEHTOB B 3aBUCHMOCTH OT MX ITOJIOKCHHS B
[lepuoauueckoit cucreme

YK-6.1-V3 nporao3upoBath H3MEHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB COCTMHEHNH B 3aBHCUMOCTH OT CTEIICHU
OKHCIICHHUS 2JIEMEHTOB

VK-6.1-Y4 onenuBats cBoiicTBa p- 1 d-3JIEMEHTOB Ha OCHOBE COBPEMEHHBIX IIPE/ICTABICHUH O CTPOCHUH aTOMOB

VK-6.1-Y5 paboraTh ¢ XMMHUYECKHMH BELIECTBAMHU M 000pYy10BaHHEM

VYK-6.1-Y6 cocTaBisiTh ypaBHEHHsI HOHHO-MOJICKYJISIPHBIX PEaKLIUH




VYK-6.1-V7 cocTaBisaTh ypaBHEHHS OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIX peakuuii (OBP) u mporHo3upoBaTth MOBEACHNE
HeopraHudeckux coeaunHennii B OBP

Baanernb:

VK-6.1-B1 HaBbIKAMH JIOTHYECKOTO TBOPYECKOI'o 1 CUCTEMHOI'O MBIIJICHUS TP U3YyYCHUN CBOICTB 2JIEMCHTOB M UX COGL[I/IHGHI/Iﬁ

VYK-6.1-B2 HaBbIKaMH OLICHKH ONTHMATBHBIX TAPAMETPOB MPOBEICHHUS XUMUYCCKAX PEAKIMNA C YIaCTHEM 3JICMCHTOB U UX
COEIMHEHU I

VK-6.1-B3 HaBBIKaMH IPUTOTOBJICHUS M pacyeTa KOHIIEHTPAII TEXHOJIOTHUECKUX PACTBOPOB

VK-6.1-B4 HaBBIKaMH BBIITOJTHEHHS OCHOBHBIX CTEXHOMETPHUYECKUX PacUeTOB

VYK-6.1-B5 HaBBIKAMH COCTABIICHUS AIEKTPOHHBIX (POPMYI 371eMEHTOB IleproaimaecKoi CHCTEMBI

4. CTPYKTYPA U COAEP)KAHUE

Kon HaumenoBanue pasnenos u teMm /Buj 3ansatus/ | Cemecrp /| HacoB | Komneren- | JIuteparypa | Ilpumeuanne
3aHATHS Kypc U H I
pecypchl
Pa3znen 1. OcHOBHBIE OHSTHS M 3aKOHBI XUMUHU

11 XUMUS Kak pasJiell eCTeCTBO3HAHMS. 3HAUCHHE 1 2 YK-6.1 |JI1.1J12.1J13.1
XUMHUH KaK HayYHOW OCHOBBI MaTepUAIOBEICHUS U 213233
MeTautyprud. OCHOBHbIE OHSTHSI XUMHUH - MOJTb,
aTOMHAsI U MOJICKYJIIPHAS! MacChI, CIIOCOOBI X
omnpeneneHus. OCHOBHBIE 3aKOHBI XUMUH. 3aKOH
COXpaHeHHs MaTepuH. 3aKOH IIOCTOSIHCTBA COCTaBa.
3aKoH 3KBUBaJICHTOB /JIek/

1.2 [IpaBuna paboTHI M TEXHUKA OE30MIACHOCTH B 1 4 YK-6.1 |JI1.1J12.1J13.1
xuMHu9eckoit mabopatopuu /J1ad/ 012233

1.3 OmnpeneneHre MOIIPHON MacChl SKBUBAJICHTA 1 4 VK-6.1 |JI1.1J12.1J13.1
Mmeramuia  /JIa6/ 012233

14 Kiaccsl Heopraunueckux coenunenui /IIp/ 1 2 YK-6.1 |JI1.1J12.1J13.1

313233

1.5 OCHOBHBIE CTEXHOMETPHYECKIE 3aKOHEBI. Pacder mo 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 U3YUYCHUE JTUTEPATYPHI. 213233
BrimonHenue nomamaux 3aganuii. [Togroroska k
MPAaKTHYECKUM 3aHSATHSM, K BBIIOJHEHHIO U
3amuTe J1abopaTopHoi padoTsl. [Toaroroska k
KOHTpOJIbHOI1 padote /Cp/

Paspen 2. 3akoHOMepPHOCTH NPOTEKAHUA
peaKknuii: TEpMOXUMHUS, CKOPOCTH XUMHYECKHUX
peakuuii ¥ paBHOBecUe

2.1 DHepreTrka XUMUYECKUX MPoIeccoB. TeroBoi 1 2 YK-6.1 |JI1.1J12.1J13.1
s¢dekt peakunu. TepMOXUMHUYECKHE ypaBHEHHUSI. 019233
CrangapTHast SHTAJIBINS 00Pa30BaHMUS NPOCTHIX U
CIIOKHBIX XUMHUYECKUX COeanHEeHnA. 3aKkoH [ ecca.

OCHOBBI TEpPMOXUMHYECKUX pacueToB /JIex/

2.2 OmnpeneneHye SHTAIBINN PEAKIIUH 1 4 VK-6.1 JI1.1J12.1J13.1
Helirpanuzanun. OnpenereHne SHTaTbIIHA 012233
obOpazoBanus conu /J1a6/

2.3 Tepmoxumuueckue pacuersi /I1p/ 1 2 VK-6.1 |JI1.1J12.1J13.1

313233

2.4 CKOpoCTb XUMUUECKUX peakuuil. PakTopsl, 1 2 YK-6.1 |JI1.1J12.1J13.1

BIIMSIFOIME HA CKOPOCTh PeaKIMii. 3aKoH 019233

neiictByronmx Macc. OGpaTuMbIe XUMHYECKHE
mnporeccel. XuMudeckoe paBHoBecue. CMeleHue
xumuyeckoro pasHosecus. [Ipunmun Jle-IllaTense
U €r0 3HAYCHUE JIJIsl ONTUMU3AIIH
TEXHOJIOTHYECKHX TporieccoB /JIek/




2.5

HccnenoBanre CKOPOCTH XUMHUYECKOHM peakiuu U
paBHOBecwust /J1ab/

YK-6.1

JI1.1J12.1J13.1
213233

2.6

Kunernueckue pacuersl. CMeLICHHE XUMHUYECKOTO
pasnosecwust /I1p/

VK-6.1

JI1.1J12.1J13.1
013233

2.7

[TpopaboTka IeKIMOHHOTO MaTepHana.
[MoxroToBka K BEIITOIHEHHUIO Ta0OPATOPHBIX paboT.
[MoaroroBka x 3aniure 1a00PaTOPHBIX PadOT.
BrimosiHeHHEe noManrHero 3aganus Ne2.
[MoaroroBka K MpakTUYECKUM 3aHATHSIM. M3yueHne
mrepatypsl /Cp/

VK-6.1

JI1.1J12.1J13.1
313233

Pa3gen 3. lucniepcHble cucrembl. PacTBopsl.
DJIEKTPOJIMTHYECKAS JUCCONMALMSA

3.1

JHucnepcusle cucremsl. Kinaccudukarms. O6mue
cBoiicTBa pacTBOPOB. CIIOCOOBI BEIpayKEHHS
KOHLIEHTpaluu. PacTBopuMocTb. 3aBUCUMOCTh
PacTBOPUMOCTH OT IPUPOJIBI PACTBOPUTEINS U
PacTBOPEHHOTO BEIIECTBA, TEMIIEPATYPHI U
JABJICHUS. 3aKOH pacrlpeiesieHns. DKCTPaKIusl.
PactBopbI HENEKTPOAUTOB. 3aKoH Payis.
Kpuockonus 1 30ynrockonus /Jlex/

VK-6.1

JI1.1J12.1J13.1
213233

3.2

OmnpenesieHue KOHICHTpauil pacTBopoB. O01iue
CBOMCTBa pacTBOpOB. 3akoH Paynsa. Onpenenenue
TeMIepaTypbl KUIIEHUS U KPUCTAILIH3AIHN
pacTBOpoB HeaneKTponuToB /I1p/

VK-6.1

JI1.1J12.1J13.1
019233

3.3

PactBopsl anekTponutos. Teopus
3JIEKTPONUTHYECKON aucconnanuu. CTeneHb
JIMCCOLMAINH, €€ 3aBUCUMOCTh OT TEMIIEPaTyphl 1
KOHIICHTPAIUH, CIIOCOOHBI ornpeneneHus. CHIbHEIC
U cra0ble dekTponuThl. KoHcTaHTa
ANEKTPOIUTHICCKON IUCCOIHAIIH U 3aKOH
pasbasneHus OcTBaIbaa s CIa0bIX
aMeKTpouToB /JIex/

VK-6.1

JI1.1J12.1J13.1
313233

3.4

[IpuroroBneHune 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
nokasarenb. ['uaponus coneit. Koncranra u
CTeTIeHb TUAPOII3a. BIusHne TeMIiepaTypsl i
KOHIIEHTpAIIMU Ha CTeNeHb TuIpon3a. CMenieHne
paBHOBecHs ruapon3a. CTymeHIaThIH THAPOIIH3,
TIOJIHBIM TUAPOJIN3, COBMECTHBIN THAPOIIN3 COJIEH
pasHoii ipuposl /Jlex/

VK-6.1

JI1.1J12.1J13.1
213233

3.6

CBOHCTBO pacTBOPOB JEKTPOJIUTOB. pH
pactBopoB. ['uaponus coneit /TIp/

VK-6.1

JI1.1J12.1J13.1
213233

3.7

ITpopaboTka JEKIIMOHHOTO MaTepHaa.
[ToaroToBKa K BBIOTHEHHIO J1a00PaTOPHOM
pabotsl. [TonroToBka k 3amuTe 1a00paTOPHOI
paboTel. BeimonHeHue qomainHero 3amanus Ne3.
[MoaroToBKa K MPaKTUIESCKAM 3aHITHSM.
IToaroroBka Kk KOHTpPOJLHOM paboTe. U3yduenue
srepatypst /Cp/

YK-6.1

JI1.1J12.1J13.1
213233

Pa3gen 4. CTpoenue aToMa U nepuoguyecKas
cucremMa. XHMHYecKasi CBSI3b M CTPOEHHe
MOJIeKY.JT

4.1

KopmyckynsapHO-BOJIHOBbIE CBOUCTBA
MaTepuaibHbIX YacTull. KBaHTOBO-MexaHHYeCKas
mpupoaa atoMa. KBaHTOBBIE XapaKTEPUCTHKHI
JIEKTPOHOB. ATOMHBIE OpOUTAIN. DICKTPOHHBIE
YPOBHU M TIOAYPOBHH. MHOTO3JIEKTPOHHBIE aTOMBI.
IMpunnun MuauMyMa sHepruu. [punnun ITaynu.
ITpasmno Xynna /Jlex/

VK-6.1

JI1.1J12.1J13.1
013233




4.2

DNIeKTPOHHOE CTPOCHNE aTOMOB JIEMEHTOB B
3aBHCHMOCTH C UX IIOJIOKCHHEM B IIEPUOANYECKOH
cucTeme: s-, p-, d-, f-anementsr. CtpykTypa
HEPHOJUIECKOI CHCTEMBI 2JICMEHTOB: TIEPHO/IE,
rpymmsl, noarpymmst. [lepuoguyeckuii 3akon J.1.
Menneneesa /Jlex/

YK-6.1

JI1.1J12.1J13.1
213233

4.3

OCHOBHBIE aTOMHBIE XapaKTEPUCTHKHU IJIEMEHTOB:
aTOMHBIH paanyc, SHEPTHS HOHU3ALNH, CPOJCTBO
aToMa K 3JIeKTPOHY, OTHOCHUTEIbHAS
3JEKTPOOTpHUIIATENbHOCTh. OCOOEHHOCTH
W3MEHEHHSI aTOMHBIX XapaKTePUCTUK IIIEMEHTOB B
NIepUoANYECKON cucteme. BnusiHue
ANEKTPOOTPHUIATEIFHOCTH YIIEMEHTOB Ha KUCIOTHO
-OCHOBHBIE CBOICTBAa OKCHUIOB M THAPOKCUIOB
/JTex/

VK-6.1

JI1.1J12.1J13.1
313233

4.4

Crpoenue aromMa 1 xummudeckas cBsizb /I1p/

VK-6.1

JI1.1J12.1J13.1
013233

45

OCHOBHBIE TUIIBI XUMHUYECKOH CBA3U: KOBAJICHTHAS,
MOHHAs, MeTaJUTYecKas. MexaHn3M 00pa30BaHUs
KOBaJICHTHOI ¢BA3U.OCHOBHBIE XapaKTEPUCTUKU
KOBAJIECHTHOU XUMHUYECKOH cBsi3u. CTpyKTypa
MOJIEKYJI KaK CJIEACTBUE IPUPOBI IEKTPOHHOTO
CTpOeHHS aTOMOB. [ MOpHaM3aIist AaTOMHBIX
opbuTaneit nmpu 00pa30BaHUN XUMHIECKON CBS3H.
Kparnsie cBsizu /I1p/

VK-6.1

JI1.1J12.1J13.1
019233

4.6

YcnoBust 00pa3oBaHUs HOHHON XUMHYECKON CBSI3H.
CreneHb HOHHOCTH CBSIXU. DHEPTUsl HOHHOM
KpHUCTaTnueckoi peuretku. OTianune HOHHOU
XHMHYECKOH CBS3H OT KOBAJICHTHOM:
HEHAMpPaBIEHHOCTh, HEHACHIIIIAEMOCTh HOHHOM
cBsi3u. [Ipupoaa MexxMoeKyIsipHOe
B3auMozeiicteue. Bogopoanas ces3s /I1p/

VK-6.1

JI1.1J12.1J13.1
019233

4.7

IIpopaboTka JEKIIMOHHOTO MaTepHaa.
CaMocCTOATENbHOE U3YUEHUE JIUTEPATYPBI.
BrimonHenue nomamanx 3agaHud. IToagroroBka k
npakTuyeckomy 3ansituto /Cp/

12

VK-6.1

JI1.1J12.1J13.1
019233

Paznen 5. OKHCINTEIBLHO-BOCCTAHOBUTEILHEIE
peakuuu. CoeanHeHusd s- U p-3jdeMeHToB B OBP

5.1

CrenieHp OKHCIICHUS 37IeMeHTOB. [Ipupona
OKHCJIUTEITLHO-BOCCTAHOBUTEIHHBIX MPOIIECCOB.
[IpocThie u CIIOKHBIE BEIIECTBA B KAYECTBE
OKHCIuTENIEeH 1 BoccTaHoBUTeIeH. OCHOBHBIE THIILI
OKHUCITUTEIFHO-BOCCTAHOBUTEIIHHBIX PEaAKIIUH.
@DaKTopEI, BIUAIONINE HA XapaKTep MPOTEKaHUS
OKHCJIUTEFHO-BOCCTAHOBUTEIBHBIX PEAKITNH:
KOHIICHTpAIUS pearcHToOB, TEMIIepaTypa,
KHUCIOTHOCTH cpeabl (pH). OkucnurenbHo-
BOCCTAHOBMTEIILHEIN SKBUBaICHT /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 CBOMCTBA I'AJIOTEHOB.
I'anorenoBogOPOBI, HX MOTyYEHHUE U CBOICTBA.
Kucnopoaconepkaiue KMCIOThL U COJIU FaJIOT€HOB
1 uX cBoicTBa /JIex/

YK-6.1

JI1.1J12.1J13.1
213233

5.3

OOmas xapakTepucTHKa 31eMeHToB VIA rpymnsr -
xanbKkoreHoB. HaxoxaeHue B mpupoJe.
Cynbduansie pyast MetamioB. CBoicTBa cephl.
XUMHYECKUE CBOMCTBA CEPOBOAOPOJA U
cynmbdumoB. OKCUABI CEPHI,
KHCJIOPOACOAEpKaIUe KUCIOThI cepbl. CepHas
Kkucyora u ee conu /JIex/

VK-6.1

JI1.1J12.1J13.1
213233




54 OO11ast XxapaKTEePUCTHKA JIECMEHTOB V A TPYIIIIBL. 2 VK-6.1 |JI1.1J12.1J13.1
A3zor. CremneHH OKHCIEHUsI. XUMHUECKHE CBOMCTBA 213233
a3zotra. AMMUak, nosryuenue u ceoiicrsa. Conu
amMMoHusl. KucnoponHsle coeanHeHUs a30Ta.

AszotHas kuciora u ee conu.  Pocdop.
Haxoxnenne B npupone. OCHOBHBIE
Moaudukanmu. Okcunsl u kucinotsl. Cyppma u
BUCMYT. HaxosxaeHue B npupoe, noiaydeHue u
npuMeHerne. OKcuasl u TUapokcuabl. Comn
cypbMBI ¥ BucMyTa /Jlex/

55 OO0mmas XxapakTepucTHKa 3JeMeHTOB [V A rpyIisl. 2 VK-6.1 |JI1.1J12.1J13.1
VYraepon. OcHoBHBIE MOmUHKaHA. OKCHIBI 2152053
yriiepona. YronbHas kucyora. Kpemuuii u
repmanuil. Haxoxxnenue B npupoge. [lonydyenue u
npuMmeHeHne. CBOWCTBa COEAMHEHUH KPEeMHHS U
repmanua. OnoBo u cBuHel. HaxoxneHnue B
MIPUPO/JIE, OTydeHNE U TpruMeHeHne. CBoWcTBa
osioBa 1 cBuHIA. OKcuabl ¥ rugpokcuabpl. Conu
oJioBa 1 cBuHLA /JIek/

5.6 OOmas xapakrepucTrka 3iaeMeHToB IIIA rpynmsr. 2 YK-6.1 |JI1.1J12.1J13.1
Haxoxznenue B npupoae. [lonyuenue, npumMmeHeHue 213233
u cBoiicTBa 1eMeHToB IIIA rpynmnel. KucnorHo-

OCHOBHBIE CBOWCTBA OKCHJIOB U THIPOKCHIOB. bop,
HUTpHI U KapOun 6opa. Amomunuii. CBoicTBa 1
MIPUMEHEHHE B POMBIIUIEHHOCTH /JIek/

5.7 W3ydeHne OKUCIUTETHHO BOCCTAHOBUTEIIBHBIX 2 YK-6.1 |JI1.1J12.1J13.1
peaxwmii /J1a6/ 012233

5.8 N3zyyenne cBOHCTB XanbkoreHoB /J1ab/ 2 YK-6.1 |JI1.1J12.1J13.1

313233

5.9 OKHCIIUTETHHO BOCCTAHOBHUTEIILHBIC PEaKIHH. 2 YK-6.1 |JI1.1J12.1J13.1
MeToabl coCTaBIEHUS! OKUCIUTEIHLHO 219233
BOCCTaHOBHTEIIBHBIX PEAKIUH. XUMHUECKHE
CBOCTBA 3JICMEHTOB TJIaBHBIX moarpymi /JIek/

5.10 ITpopaboTka IEeKIMOHHOTO MaTepHana. 15 YK-6.1 |JI1.1J12.1J13.1
CaMocTosATenbHOE U3YUYCHUE 213233
nutepaTypbl.IIoArOTOBKA K BBITOJIHEHHIO
nmabopaTopHbIX paboT. [loaroToBKa K 3amuTe
nabopaTopHbIX paboT. BrimoHeHNE TOMAaIIHETo
3aganust. [IoAroTOBKa K MPAaKTHYECKUM 3aHATHAM
/Cp/

Pa3nen 6. HanpaBJjieHne OKUCIUTEIbHO-
BOCCTAHOBHTEJBHBIX NpoueccoB. Kommiexkcusnie
coeTMHEHUSI

6.1 Hamnpasnenue oKuCINTEIbHO-BOCCTAHOBUTEIBHBIX 2 YK-6.1 |JI1.1J12.1J13.1
niporieccos /JIex/ 213233

6.2 OrnpeneneHne HalpaBIeHU OKUCIUTEIBHO- 2 YK-6.1 |JI1.1J12.1J13.1
BOCCTAHOBUTEJNIBHBIX peakiuid. OKUCIUTENbHO- 019233
BOCCTAaHOBHUTEILHBIN TTOTeHIMaN /J1ab/

6.3 Komrnekcusie coennnenust /Jlex/ 2 YK-6.1 |JI1.1J12.1J13.1

313233

6.4 W3yyeHne KOMIUIEKCHBIX coeuHeHni /J1a6/ 2 YK-6.1 |JI1.1J12.1J13.1

313233

6.5 [TpopaboTka IeKIMOHHOTO MaTepHana. 15 YK-6.1 |JI1.1J12.1J13.1

CaMocTosATenbHOE U3YUCHNE 213233

nmuteparypsl.[10IrT0TOBKA K BHIOIHCHHIO
nabopatopHbIX padoT. [ToaroToBKa K 3ammre
nabopaTopHbIX paboT. BrImoiHEHNE TOMAIITHET0
samanus /Cp/

Pa3nen 7. Xumus d- u f- 31emenToB




7.1 Xumwust snementoB 1IB rpymmsr; IB rpymmsr; VIIIB 2 2 VK-6.1 |JI1.1J12.1J13.1

rpynnsl; VIIB rpymmer; VIB rpynmsr; VB rpynmsr; 213233

IVB rpynmnsr; 11IB rpynms! 1 1aHTaHou1oB; 0030p

CcBOHCTB f-a51eMeHTOB (akTHHOUAOB) /JIek/
7.2 W3ydeHue cBOMCTB METaIOB MOJATPYIIIBI IIUHKA 2 2 YK-6.1 |JI1.1J12.1J13.1

/J1ab/ 315233
7.3 W3yudeHne cBOMCTB METaJJIOB MOATPYIIIBI JKeIe3a 2 2 YK-6.1 |JI1.1J12.1J13.1

/J1a6/ 213233
7.4 W3ydenne cBOWMCTB METAJIIOB MOATPYIIIHI 2 2 VK-6.1 |JI1.1J12.1J13.1

Mapranua /J1a6/ 9192 33
7.5 W3ydeHne cBOMCTB METaIOB MOATPYIIIBI XpOMa 2 2 YK-6.1 |JI1.1J12.1J13.1

/J1a6/ 213233
7.6 W3ydeHne CBOWCTB METAJUIOB MOATPYIIIH BaHA UL 2 2 VK-6.1 |JI1.1J12.1J13.1

u tuTaHa /J1ab/ 0192 33
7.7 ITpopaboTka IeKIMOHHOTO MaTepHana. 2 15 YK-6.1 |JI1.1J12.1J13.1

CaMocToATENbHOE U3YUEHUE 213233

nutepaTypbl.IIoArOTOBKA K BBIOJIHEHHIO

nmabopaTopHbIX paboT. [loaroToBKa K 3ammTe

71a00paTOPHBIX paboT. BrImonHeHNE TOMaITHETO

samanus /Cp/

Kontpons 54 VK-6.1 |J1.1J12.1J13.1

313233
5. ®POHJ OHEHOYHBIX MATEPHUAJIOB (ITpuio:xenue)
6. YHEBHO-METOJANYECKOE 1 TH®POPMAIIMOHHOE OBECIIEYEHUE
6.1. Pexomenayemasi iureparypa
6.1.1. OcHoBHas1 IMTEpaTypa
ABTOpBI, COCTaBUTENN 3armnaBue bubmmoreka W3narenscTBo, roj
JI1.1 |Tabpuensu O.C. Xumust Uit npodeccuii u DNEeKTPOHHBINA KaTaJloT Mocksa UL "Axagemus", 2013

CIIEIHATBHOCTEH TEXHUIECKOTO
npouis: y4eOHUK

6.1.2. JlonoJHUTEIbHAS JIUTEPATYpa

ABTOpBI, COCTaBUTENN

3arnaBue

Bubnuoreka

W3narenscTBO, TO

J12.1

I'maaka H.JI. I'rnaka
HT.

OOmrast xumMus : yaeOHOe
mocooue

DJIEeKTPOHHBIHN KaTajsor

Mocksa KPOHVYC, 2010

6.1.3. MeTtoanyeckue pa3padoTku

ABTOpI)I, COCTaBUTCIIN

3araBue

Bubnuoreka

W3naTenbcTBO, TOI

JI3.1 |Xaxannna T.H. AHanuTHYeCcKas XUMUS : DNEeKTPOHHBIA KaTajior Mocksa FOpaiit; Briciee
Xaxanuna T.1., ydeOHOe rocobue obpazoBanue, 2010
Hukuruna H.I'.

6.2. Ilepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu « UHTepHeT»
31 |Hayunas snektponHas 6ubnuorexa https://elibrary.ru  |https://elibrary.ru
22  |Dnexrponnas oubdamoreka MUCuC http:/lib.misis.ru |http://lib.misis.ru
23 3BC VHuBepcurerckas 6ubsMoTeKa OHIIAIH oHnuaitH http://biblioclub.ru
http://biblioclub.ru
6.3 IlepevyeHb MPOrpaMMHOIO O0ecTiedeHUst
I1.1  |Microsoft Office
I1.2 |Microsoft Teams
I1.3 |Canvas
6.4. IlepeuyeHb HH(POPMANMOHHBIX CIPABOYHBIX CHCTEM H MPO(ecCHOHAIBLHBIX 623 TaHHBIX
N.1 |Hayunas snekrponnas 6ubnuorexa https://elibrary.ru
N.2 |3nexrponnas 6ubanoreka MUCuC http:/lib.misis.ru
N.3 |9bC Yuusepcurerckas oubimoreka onnaiit http://biblioclub.ru




N.4 |Poccwuiickas mmatgopma oTKpeIToro oopasoBanus http://openedu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. Hasnauenne OcHarmenne

25 Xumust Kommnbprotep, mpoekTop, dKpaH, KOMIUIEKT TEMaTHYECKHUX
MIPe3CHTAIIHH, TOCTYII K HHTEPHETY

33 Xumus OGopynoBanue: Anmapar uisl AUCTAUIAIAA BOJIBI, Bech
TEeXHHYECKHe C pa3HoBecamy, KOMIUIEKT HarpeBaTeIbHBIX
npubopos, Cronmuk noabeMHbIH, IllTaTHB JTabopaTOpPHBIHA
OomnbiIol, MCTOYHMK BBICOKOTO HampspkeHus, Komruiekt
aJekTpocHaOkeHusi, HabGop ¢makoHOB 1 XpaHEHHS
pacTBOpoB, ArmmapaT Aiai TPOBEACHUS  XUMHYECKUX
peakiuii, HaGop as ONBITOB MO XHMHH C SJCKTPHUECKUM
TokoM, Ilpmubop Is DeMOHCTpPaIWU 3aKOHA COXPaHEHHS
Macchl BemmecTB, [Ipubop Ui WILIIOCTpAaMy 3aBUCUMOCTH
CKOPOCTH XHMHYECKOW peakiuu OT ycioBui, I[Ipnbop ms
SJIEKTpOJIM3a COJieH, Amnmapar g TOJy4eHHUs Ta3oB,
Kommnexkt TtepmomerpoB, HaGop mpuOopoB, mHocyabl H
MPUHAICIKHOCTEH Ui yYEHWYECKOTO  JKCIIePHMEHTA,
[pubop nmnst momydeHWss ra3oB, Beckl mabopaTopHEIC
SNeKTpOHHBIE, Bechl mis chimyunx matepuanos a0 200 rp. ¢
rupsmu, HabGop Momemeli KpHUCTaTMUECKUX —PEIICTOK,
Hatypampable  OOBEKTHI W KOJUICKIIUH, PeakTHBEI,
ObopynoBaHne Ui TPOBEINCHHS JEMOHCTPAIIHOHHBIX
ONBITOB C  HWCHOJB30BaHHWEM  KommbloTepa, Jlocka
ayouTopcKkas C  MarHUTHOH  TOBEPXHOCTBIO MW C
mpucrocoONeHUAMU s KperuieHus  tabmun, Cron
JNEMOHCTPAMOHHBIH XuMHU4Yeckuil, CTOJBI JBYXMECTHEIC
nabopaTopHBIE YYCHHYECKHE B KOMIUIEKTE CO CTYJIbSIMH
pa3HBIX POCTOBBIX pa3MepoB), [logcTaBka ISl TEXHUIECKAX
cpencts oOyueHws, lllkadbl ceKUMOHHBIC I XpaHECHHUS
obopymoBaHus, PakoBuHa — MoHka (B KaOWHeTe W
nabopantckoi), Jlocka mias cymku nocyabl, Illkad
BEITSDKHOU, CTEHIBI 9KCIIO3UITOHHEIC

46 Aynuropus s CaMOCTOATENbHON paboThl |Ayauropuss  Ne 46 momenieHHe i CaMOCTOSITENBHON
00yJatoIHXCs paboTHl OOYYAIOIINXCS, HMMEETCA TOIKIIOUCHHE K CETH
"NuTeprer” u JIOCTYIL B 3JIEKTPOHHYIO

MH(POPMAIMOHHO-00Pa30BaATENBHYIO CPEY:

Tocka KilaccHYeckas, KOMIBIOTEP C JOCTYIIOM K CETH
"Nurepuer" (16 mr.), mpoektop (1 mT.), ’kpan (1 mrT.),
pabouee MecTo npenoaasarens, croxa (16 mr.), ctyn (32 mrt.)
[1O:Windows 7 Professional, Microsoft Office 2007,
Kommac, antuBupycnoe IO Dr.Web, MS Teams, Visual
Studio

8. METOIUYECKHUE YKA3ZAHUA JJI1 OBYYAIOIUXCA

JucnuminHa « XMMHsI» OTHOCUTCS] K TOYHBIM HayKaM M TpeOyeT 3HaUUTEeIIbHOTO 00beMa CaMOCTOATeNbHOM paboThl. KauecTBeHHOE
OCBOCHHE ANMCIMIUIMHBI BO3MOXKHO TOJIBKO IIPU CHCTEMAaTHYECKON CaMOCTOSTEILHOM padoTe.

[Tpn monroroBKe K BHIOJIHEHMIO JIAOOpaTOpHOIT paboOTHI TpedyeTcst MpopaboTKa TEOPETHIECKOT0 MaTepHaa 110 TeMe JIabopaTopHOi
paboTsl, oopmMiIeHHE 1a00PaTOPHOTO KypHAJIA JJIsl BHECEHHS OJYUYSHHBIX SKCIIEPUMEHTAIBHBIX PE3yJIbTaTOB U BHIIIOJIHEHHE
JloMatHero 3a1anus. [Ipu BBITOITHEHNH 3 THX TpeOOBaHMI CTYEHT JIOITYCKAETCs K BBINOJIHEHHIO J1a00paTOpHON paboTHI.

3amuTa 1abopaTopHON paboTHl COCTOMUT M3 ABYX YacTeil: BBITOIHEHHS TECTOBOTO 3a/IaHMs 110 TeMe JIabopaTopHOi paboThI 1 Oecepl
C TIperoJjaBaTesieM 110 BBITOJIHEHUIO SKCIIEPUMEHTAILHOM YacTH 1ab0paTopHO paboTHI.

JlomanHee 3aaHue (peleHne 3aaad o COOTBETCTBYIOIIEH TeMe 13 COOpHHKA 33/1a4) BBITOJIHIETCS B OT/AEIBbHON TeTpanu. B
KaXJI0M CEMECTpPE MPEeSyCMOTPEHBI TPU AOMAIIHUX 3aJaHusl.

Ha xoHTpONIBHYIO paboTy BBIHOCHTCS] MAaTEPHAI 110 HECKOJIBKHUM pa3JieNiaM JUCHHUILIMHBL. B KaXJ0M cemecTpe MpeaycMOTPEHBI 1BE
KOHTPOJIBHBIX pabOTHI.

OOyuaronuiics MojyJaeT AOIMyCK Ha SK3aMeH (BTOPOI CeMeCTp) WIIH MOJTydaeT 3a4eT (IIepBbIi CEMECTp), €CIN OH MOJTHOCTHIO
BBITIOJTHWII IPOTPaMMy J1a00paTOPHOTO MPAKTUKYMa M HaOpaJl He0OX0IMMOE KOJIMYECTBO OAJIOB CEMECTPOBOTO PEHTHHTA.

1. IlocemaTs Bce BUIBI 3aHATHIA.

2. CBOEBPEMEHHO 3aperUCTPUPOBATHCA HA PEKOMEHI0BaHHbIE MEKTPoHHbIE pecypchl - LMS Canvas u MS Teams.

3. IIpu BO3HMKHOBEHUU JFOOBIX BOIIPOCOB I10 COJCPIKAHMIO Kypca M OpraHU3aluK paboThl CBOEBPEMEHHO 00pamarhest K
IIpernoaBaTenio.

4. CBOEBPEMEHHO BBIIIOIHUTH JOMAIIHHE 33JaHUS.

KauecTBeHHOE OCBOCHHUE AMCIMIUIMHBI BO3MOXKHO TOJIBKO IIPU CUCTEMAaTHYECKON CaMOCTOSTEILHON paboTe, 4TO MOIIEepKUBACTCS
cuctemoii Texyien artecrauuud Ha LMS Canvas.




