Nokymen Vb GEERGEBQ-EAY KK BBICI
NHdpopmauBrikessiernii puiauan genepanabHOI

®NO: K

ANSHINGIEro 006

[omxHocTb: [Inpektop BbikcyHckoro Gunnana
[ata nognucanus: 28.08.2024 17:04:59
YHWKaNkHbI/ NPOrpaMMHbIA KHOY:

619bo£a§m&&m@mmm%gleﬂa

Loexsxx

ﬂa:’.OBaHI/Iﬂ «

IIETO OBPAZOBAHU S POCCUIMCKOM ®EJIEPALINN
0 rOCYyIapCTBEHHOT0 aBTOHOMHOI'0 00Pa30BaTeJIbHOI0
HannoHaJIbHBIN HCCI€10BATEILCKUNA TEXHOJIOTHUECKUI

WY MG g sepenTer «MUCHC»

B® HUTY «MUCHUC»
ot «30» mas 2024r.
npotokoi Ne 7-24

Pabouast mporpamma JUCHUILIMHBI (MOTYJIS)

3akperuieHa 3a kabeapoi

HaHpaBJ’ICHI/IC IIOATrOTOBKH

XuMus

ba3oBbIX muCIUIIIMH
22.03.02 MeTtamtyprus

ITpodunn MeTtannyprust YepHbIX METAJIIOB
Kpanmupuxauns O0akxanasp

®opma o0ydeHus OYHas

O6111ast TPYA0EMKOCTh 6 3ET
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Jlekiuu 18 |18 (18 (|18 |36 |36
JlabopaTopHbie 18 |18 (18 |18 |36 (36
[MpakTryeckue 18 |18 18 |18
Kontpons 4 4 4 4 8 8
CaMOCTOSITENILHON
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Uroro ayn. 54 (54 136 |36 |90 |90
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Cam. pabota 23 |23 |68 (68 [91 |91
Yacel Ha KOHTPOJIb 27 |27 27 |27
HUroro 108 | 108 (108 (108 |216 |216
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1. EJIH OCBOEHUSA

1.1|- dopmMupoBaHUEe XHMUIECKOTO MBIIIICHUS H [IEJIOCTHOW CHCTEMBI IIPEACTaBICHUI 0 XUMHH U TPOIECCaX, MO3BOJIIIONMIEH
peliaTh pa3InYHbIC MIPUKIIATHBIC 3aa9u

1.2|- pynnameHTanbHas XUMUYECKas TIOATOTOBKA

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM ITPOI'PAMMBI

Hukn (paznpen) OIT: b1.0

2.1| TpeGoBaHus K MpeIBapUTEJLHON MOATOTOBKE 00y4YaloLIerocs:

2.1.1| AucummnimHa 6a3upyeTcst Ha 3HAHHSIX, TIOJIyYEHHBIX CTYICHTOM IPH W3yYEHUH XMUMHUH B Kypce cpeaHei mKobl. J{is
OCBOCHUSI IMCIMIUINHBI CTYACHT JOJDKEH BIIAJICTh XUMHIECKOH TEPMUHOIOTHEH; IIOHMMATh CMbICT XUMHUYECKUX (HOpMyIT
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
IIPeACTaBICHNE 00 AaTOMHO-MOJICKYJISIPHOM yUCHUH; UMETh HaBBIKU PEIICHNUS MMPOCTEHIINX pacyeTHBIX 3a/1ad.

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

2.2.1|YueOHast mpakTHKa MO MOJYYSHHUIO EPBUYHBIX TPO(ECCHOHATBHBIX YMEHUH

2.2.2| Odusnyeckas XUMUs

2.2.3|IIpousBoacTBEHHAs IPAKTHKA 110 MOJIYYEHHIO NPo(ecCHOHANBHBIX YMEHUH 1 ONbITa TMPO(ECCHOHATBHOM e TeIbHOCTH

2.2.4| ®usznyeckue CBOWCTBA MaTEPHUAIOB

2.2.5|Hay4Ho-nccnenoBaTenbckas padbora

2.2.6|Crnenpanbable CTaad U CILIABbI

2.2.7| ®usnyeckre 0OCHOBHI MPOIECCOB AeHOpMAINN U pa3pyIICHI

2.2.8|IloaroroBKa K mMpoLeAype 3alluThl U Mpoleaypa 3amutsl BKP

2.2.9|I1peamumnmoMHas TIpaKTHKA TS BBITIOJHEHHS BBITYCKHON KBaTH()UKATHOHHOW PaOOTHI

2.2.10| dedexTs! KpUCTAIMYECKON pEIETKH

2.2.11| Tepmuyeckast 00pabOTKa METAIIONPOTYKIIUH

3. PE3YJIBTATBI OBYUEHNS 11O JUCIUTIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUAMMA

YK-1: Cnioco0eH ocynecTB/ISITh OUCK, KpUTHYECKUH AHAIU3 U CUHTe3 MH(pOpMaluu, yMeHUe aHAJIU3MPOBATH NMPOLECCHI U
CHCTEMBI € HCIO0JIb30BAHHEM COOTBETCTBYIOIMX AHAJMTHYECKHX, BHIYMCIUTEIbHBIX U IKCIIePUMEHTAJIBLHBIX METO/10B,
MPUMEHSATh CHCTEMHBIH IOIXO0/ VISl pellieHHs] MOCTABJEHHBIX 32124

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

3HaTh:

VYK-1.3-37 oCHOBHBIE TIOJIOKEHUS TEOPUU XUMHUUECKOI CBSI3H;

VYK-1.3-36 cBo#icTBa pacTBOPOB HEIJICKTPOIUTOB H AIICKTPOIUTOB

OIIK-1: CnocoGeH pemiaTh 3aga4u nNpopeccHoOHATBHOM eI TeJbLHOCTH, MPUMEHsAs 3HAaHUA pyHAaMeHTATbHBIX HAYK, MeTOAbI
MO/1eJIMPOBAHHUSI, MATEMAaTHYECKOT0 AHAJIN3a, €CTeCTBEHHOHAYYHbIE U 00IeH HXKEeHEePHbIe 3HAHUS

OIIK-1.1: IleMOHCTPUpPYET HABBIKM IPUMeHEHUS (PYHAAMEHTAJIbHBIX, €CTeCTBEHHOHAYYHBIX M 00LIeHHKEeHEPHBIX 3HAHMI
JJIsl pellleHNs 3a1a4 Npo(ecCHOHAILHOM e TeJbHOCTH

3HaTh:

OIIK-1.1-31 ocHOBHBIE TTOJIOKEHUSI KOOPIMHALMOHHON TEOPHU

OI1K-1.1-32 noHsATHE 3JIEKTPOJTHOTO MOTEHITANIA OKHUCINTEIHHO-BOCCTAHOBUTENBHBIX cucTeM U DJIC peakiun

YK-1: Cnioco0eH ocymecTBJIATh NONCK, KPHTHYECKHI aHATN3 M CHHTe3 HHGOpManu, yMeHHe aHAJIM3HPOBAThL MPOLECChl U
CHCTEMBI ¢ HCIOJIb30BAHHEM COOTBETCTBYIOIIMX AHATUTHYECKUX, BBIYMCIUTEIbHBIX H IKCIIEPUMEHTATBHBIX METOA0B,
NPUMEHSATh CUCTEMHBIN MOAXO0/ ISl PelieHHs MOCTABJICHHBIX 3a1a4

YK-1.3: BblﬁﬂpaeT ONTUMAJILHBIH BApPHAHT peIICHUSA 3a1a44 ¢ UCITOJIb30BAHUEM COOTBETCTBYIOLIMX METOA0B

3HaTh:

VYK-1.3-35 ocHOBHBIE CTEXHOMETPHUYECKUE 3aKOHBI;

VYK-1.3-31 0011e 3aKOHOMEPHOCTH IPOTEKAHUS XUMHUYCCKUX PEAKIHH ¢ y94aCTHEM COCIUHEHHUI 2IIEMEHTOB;

VK-1.3-32 0CHOBHBIE CBOMCTBA DJIEMEHTOB M X COCAMHEHUIA;




VK-1.3-34 ocHOBHBIE 3aKOHBI TEPMOXHUMUH U XUMHUYECKOH KHHETHKHY;

VYK-1.3-33 CyIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PCAKIIHT;

OIIK-1: Cnioco0eH pemiaTh 3a1a4u NpodecCHOHAIbHOI eI TeJIbHOCTH, IPUMEHss 3HAHUA PYyHAaMEHTAJbHBIX HAYK, MeTObI
MO/IeJTUPOBAHUS, MATEMATHYECKOI0 AHAJIN3A, eCTECTBEHHOHAYYHbIE U 001eMH:KeHePHbIe 3HAHUS

OIIK-1.1: leMoHCTpHpYeT HABBIKH MPUMEHEHUs (DYHIAMEHTAJILHBIX, €CTeCTBCHHOHAYYHBIX U 00IeHHKeHEPHBIX 3HAHMIA
JJISl pelieHust 3a1a4 npogeccuoHAIbHOM AeATeJbHOCTH

YMmerhb:

OI1K-1.1-Y?2 aHanu3upoBaTh KUCIOTHO-OCHOBHBIC CBOWCTBA COCTMHEHHH 3JIEMEHTOB B 3aBUCHMOCTH OT MX TIOJIOKEHUS B
Ilepuoauueckoii cucreme

OIIK-1.1-V1 onpenensTh HarpaBiIeHUE IPOTEKAHUS OKUCIUTEILHO-BOCCTAHOBUTENFHBIX peaknnii Ha ocHoBaHuM pacuera DJIC u
000CHOBBIBATh BBIOOp PEareHTOB sl IPOBEICHUS XMMUKO-TEXHOJIOIMYECKUX TPOIIECCOB

YK-1: Cnocoden OCYHIECTBJIATH IMMOUCK, KpI/ITI/I‘IeCKHﬁ AHAJIM3 1 CHHTE3 I/lH(l)OpMaIII/II/I, YMEHUEC aHAJIU3UPOBATD IPOUECCHI U
CHCTEMbI ¢ UCITOJIB30BAHUEM COOTBETCTBYIOIUX AHATUTUYICCKUX, BBIYHCIUTECIbHBIX U IKCIICPUMEHTAJbHBIX ME€TO/10B,
NPUMEHATH CHCTEeMHBII moaxoa NJif peleHud MoCTaBJICHHBIX 3a/1a4

YK-1.3: BoiOupaeT onTUMAJIbHbII BAPHAHT pelieHUsl 3a1a4M € MCII0JIb30BaHHEM COOTBETCTBYIOLIMX METO0B

YMmeTh:

VYK-1.3-¥Y5 coctaBnsiTh ypaBHEHHs OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuii (OBP) n nporuo3uposars noBeneHne
HeopraHuyeckux coeauHenuii B OBP

VYK-1.3-Y4 coctaBisiTh ypaBHEHH HOHHO-MOJIEKYJISIPHBIX PEaKIHi

VK-1.3-V1 IMPOTrHO3UPOBATH USMCHCHUC OKHUCINTCIbHO-BOCCTAHOBUTCIIbHBIX CBOCTB CO€,I[I/IH€HI/II71 B 3aBUCUMOCTH OT CTCIICHHU
OKHCJICHUA 3JICMCHTOB,

VYK-1.3-¥Y2 onenuBarh cBoiicTBa p- ¥ d-3JIEMEHTOB Ha OCHOBE COBPEMEHHBIX MPE/ICTABICHUI O CTPOSHUU aTOMOB;

VYK-1.3-Y3 paboTaTh ¢ XUMHYECKAMH BEIICCTBAMHU H 000PYJOBaHUEM;

OIIK-1: Cnoco6en pemiaTth 3aga4u NpodeccHoHAIBLHOM e TeJbHOCTH, TPUMEeHsAs 3HaHUA GyHIaMeHTATbHBIX HAYK, MeTO/AbI
MO/1eJIMPOBAHHUSI, MATEMATHYECKOI0 AHAJIN3a, eCTeCTBEHHOHAYYHbIe H 00IeHH:KeHePHbIe 3HAHUS

OIIK-1.1: IleMOHCTPUpPYeET HABBIKM IPUMeHEHUsI PyHIaAMEHTANbHbIX, €CTeCTBEHHOHAYYHBIX U 00LLEeHHKeHEePHbIX 3HAHU I
AJIS pelieHns 3a1a4 npogeccHoHATbHOM JesATeIbHOCTH

Buaagernb:

OIIK-1.1-B1 HaBBIKaMH JIOTHYECKOTO TBOPUYECKOTO M CHCTEMHOI'O MBIIIJICHNS IIPU U3YYEHUHU CBOIMCTB 2JIEMEHTOB M UX COCTHMHEHUH

OIIK-1.1-B2 HaBBIKaMH OLIEHKH ONTHMAJIBHBIX ITAPAMETPOB IPOBEICHUS XUMHUIESCKAX PEAKINN C YIaCTHEM DIIEMEHTOB U MX
COEJIMHEHUH

YK-1: Crioco0eH ocymecTBJISTh NOMCK, KPUTHYECKHI aHATU3 M CHHTe3 HHGopManu, yMeHHe aHAJIM3UPOBATH NPOLecChl U
CHCTEeMBI € HCIOJIL30BAHNEM COOTBETCTBYIOLINX AHATHTHYECKUX, BBIYHCIANTEIBHBIX H IKCIIePUMEHTAILHBIX METO/10B,
NPUMEHSATh CUCTEeMHbIN MOAXO0/ /ISl pelieHHUs MOCTABJEHHBIX 3aAa4

YK-1.3: Bl)lﬁ](lpaeT ONTUMAJILHBIH BAPHAHT PEeIICHUA 3a1a41 ¢ UCITOJIB30BAHUEM COOTBETCTBYIOLIMX METO10B

Baagern:

VK-1.3-B2 BJIaJICTb HABbIKAMU BBIITOJIHCHUSA OCHOBHBIX CTEXUOMETPHUUICCKUX PACUCTOB;

YK-1.3-B3 Bnajers HaBbIKAMH COCTABJICHUS DJIEKTPOHHBIX (OPMYJI AJIeMEeHTOB [leprnoquyeckoii cCucTeMbl

VYK-1.3-B1 Bnagets HaBbIKaM¥ MPUTOTOBIICHUS U pacueTa KOHIIEHTPaNUii TEXHOIOTHUECKUX PacTBOPOB;

4. CTPYKTYPA U COOJEP)KAHUE

Kon HaumenoBanue pazgenos u teMm /Buj 3ansatus/ | Cemectp /| HacoB | Komneren- | JIuteparypa | Ilpumeuanue
3aHATUSA Kype 107071 H L.
pecypcsl
Pa3aen 1. OcHOBHbIE MOHATHS M 3aKOHBI XUMHMH
1.1 XuUMHS Kak pasjied eCTeCTBO3HAHU. 3HaUeHHe 1 2 VK-1.3 JI1.1J12.1J13.1
XUMHHU KaK HAy9HOH OCHOBBI MaTE€PHAIOBEICHUS U OIIK-1.1 012233

MeTamuryprud. OCHOBHEIC ITOHATHUS XUMHH - MOJIb,
aTOMHAsl ¥ MOJICKYJISIpHAsi MACCHI, CIIOCOOBI UX
onpenenenusi. OCHOBHbIE 3aKOHBI XMMHH. 3aKOH
COXPaHCHHS MaTepPHH. 3aKOH MOCTOSIHCTBA COCTABA.
3aKkoH 3KBUBaAJIEHTOB /JIeKk/




1.2 [IpaBuia paboTh! ¥ TEXHHKA O€30M1aCHOCTH B YK-1.3  |JI1.1J12.1J13.1
XUMHUIecKol aboparopuu /J1ab/ OIlIK-1.1 213233
1.3 OmnpenencHre MOJSIPHOI MacChl SKBHBAJICHTA YK-1.3  |JI1.1J12.1J13.1
merawta /J1a6/ OIlK-1.1 219233
1.4 Kitaccel Heoprannueckux coequnennit /I1p/ YK-1.3  |JI11.1J12.1J13.1
OIIK-1.1 213233
15 OCHOBHBIE CTEXHOMETPHIECKUE 3aKOHBL. Pacder mo YK-1.3  |JI1.1J12.1J13.1
ypaBHeHHI0 peakimu /IIp/ OIlK-1.1 219233
1.6 [IpopaboTka JIEKITMOHHOTO MaTepHaa. YK-1.3 |JI1.1J12.1J13.1
CaMOoCTOATEeTbHOE H3YICHHE JTUTEPATYPBI. OIlIK-1.1 213233
Brimonnenue nomamnaux 3aganui. Ilogroroska x
MPaKTHIECKUM 3aHSITHSAM, K BBIIOTHEHHIO U
3ammuTe JJabopaTopHoii paboTsl. [loaroroska x
KOHTpPOJIbHO# pabdote /Cp/
Pa3zpnen 2. 3aK0oHOMEPHOCTH NMPOTEKAHUA
peaKknuii: TEePMOXUMHUs, CKOPOCTH XUMHYECKUX
peakuuii M paBHOBecUe
2.1 OHepreTUka XMMHUYECKUX MIPOIeccoB. TermnoBoi YK-1.3  |JI11.1J12.1J13.1
a¢dexr peakunu. TepMOXUMHUIECKHE yPaBHEHHS. OIIK-1.1 313233
CraHzapTHas SHTAIBIHS 00pa30BaHMs IPOCTHIX U
CJIO’KHBIX XUMHUYECKUX coeanHeHNH. 3akoH ['ecca.
OCHOBBI TEpPMOXHMHUYECKHX pacdeToB /JIex/
2.2 OmnpeneneHne SHTANBINH PEaKIIMU HEHTPaTH3aIiH. YK-1.3  [JI1.1J12.1J13.1
Omnpenenenue HTAIBINK 00pa3oBaHus conu /J1ad/ OIIK-1.1 012233
2.3 Tepmoxumuueckue pacuetst /I1p/ YK-1.3  |JI11.1J12.1J13.1
OIIK-1.1 313233
24 CKOpOCTh XUMHUYECKHX peakiuuil. DakTopsl, YK-1.3 |JI1.1J12.1J13.1
BIIHSIONINE HAa CKOPOCTh Peakuuii. 3aKoH OIIK-1.1 2109233
JeicTBytomux Macc. OOpaTHMble XUMUYECKHE
npouecchl. XuMudeckoe paBHoBecre. CMelieHne
xuMmuueckoro pasHosecus. Ilpunnun Jle-Ilatense
M €r0 3Ha4eHHe ISl ONTHMHU3ALNN
TEXHOJIOTHYECKUX TpoiieccoB /JIex/
2.5 HccnenoBanne cKOPOCTH XMMHUYECKOI peakIiy 1 YK-1.3  |JI1.1J12.1J13.1
paBHoBecust /J1a6/ OIIK-1.1 012233
2.6 Kunernueckue pacdersl. CMemeHne XMMUIECKOTO YK-1.3  |JI1.1J12.1J13.1
pasnoBecwust /I1p/ OIIK-1.1 219233
2.7 IIpopaboTka JIEKIMOHHOTO MaTepHana. YK-1.3  |JI1.1J12.1J13.1
[ToaroroBka K BBHIIOJIHEHHUIO JJAOOPATOPHBIX padoT. OIlK-1.1 019233
TToaroToBka Kk 3ammre 1a00paTOPHBIX PadoT.
Brimonnenne momaniaero 3aganus No2.
IToaroToBka K NpakTUYECKUM 3aHATUAM. M3yueHue
murepatypsl /Cp/
Paznen 3. lucnepcHble cucteMbl. PacTBopbl.
DJ1eKTPOJIMTHYECKAS ANCCOLHALUS
3.1 Jucnepcusie cucremsl. Knaccudukarms. O6uue YK-1.3  |JI11.1J12.1J13.1
cBoiicTBa pacTBOPOB. CIIOCOOBI BHIPKEHHS OIlK-1.1 019233
KOHIEHTpalu. PacTBOPUMOCTh. 3aBUCHMOCTh
PacTBOPUMOCTH OT ITPUPOJIBI PACTBOPHUTEIIS U
PacTBOPEHHOTO BEIIECTBA, TEMITEPATYPhI 1
JIaBJICHUS. 3aKOH pacrpe/ielieHns. DKCTPaKIHSL.
PactBops! HeanekTpoauToB. 3akoH Payms.
Kpuockonust u 30ymurockomnus /JIex/
3.2 Ormpenenenne KOHIEHTpauil pacTBopoB. Ooimue YK-1.3  |JI1.1J12.1J13.1
CBOMcTBa pacTBOpoB. 3akoH Paynsa. Onpenenenue OIlK-1.1 019233

TEeMIIepaTypbl KATICHHUS U KPUCTAIUTN3ALMN
pacTBOpOB HedeKTpouToB /TIp/




3.3

PactBops! anexTponutoB. Teopus
ANEKTPOJIUTHIECKON Jucconranui. CTerneHb
JTUCCOLIMAIIUH, €€ 3aBUCUMOCTh OT TEMIICPATypPhI U
KOHIICHTPAIINH, CTIOCOOBI onpeienenrs. CuIbHbIC U
ciabble 3ekTpoauThl. KoHcTaHTa
3JICKTPOIMTHICCKON TUCCOMUAIINT B 3aKOH
pasbasienns OcTBambaa I cIa0bIX
aneKTpoauToB /Jlex/

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
313233

3.4

[IpuroToBneHue pacTBOPOB U OMPEIEICHUE UX
KoHIeHTpauu. OnpeaeneHue CTeleH: 1
KOHCTaHTHI TUCCOITHALIUU CIIa00T0 IJIEKTPOJIUTA
/J1a6/

VK-1.3
OIIK-1.1

JI1.1J12.1J13.1
313233

3.5

Honnoe npousBenenue Boasl. Bogopoausrit
nokazatenb. ['uaponus coneit. Koncranra u
CTeNeHb TUAPONIN3a. BiusHue TeMmepaTypsl 1
KOHIEHTpALlMU Ha CTeNeHb Tuapoiu3a. CMmelleHue
paBHOBecHs ruaponnsa. CTyneH4aTblil THAPOIIN3,
TIOJTHBINA THAPOIIN3, COBMECTHBIN THAPOJIU3 COJICH
pasHoi npupo sl /JIex/

VK-1.3
OIlK-1.1

JI1.1J12.1J13.1
013233

3.6

CBOICTBO pacTBOPOB ANEKTPOJIUTOB. pH
pactBopoB. ['maponus coneit /Tlp/

VYK-1.3
OIIK-1.1

JI1.1J12.1J13.1
313233

3.7

[TpopaboTka JEKIMOHHOTO MaTepHaa.
IToaroToBKa K BHIMOJHEHHUIO Ta00paTOPHOH
pabotsl. [loaroToBka K 3amuTe 1a00paTOPHOM
paboThl. BeimonHeHue gomariiHero 3amanus Ne3.
IToaroToBKa K MPaKTUIECKUM 3aHATHSM.
[ToaroToBka K KOHTPOJIBHOM pabore. M3ydueHue
mreparypst /Cp/

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
019233

Pa3znen 4. CTpoeHue aTomMa u nepuoauydeckas
cucteMa. XuMuyecKasi CBA3b U CTPOeHHE
MOJIEKY T

4.1

KopityckynapHO-BOJIHOBBIE CBOHCTBA
MaTepHanbHbIX YacTull. KBaHTOBO-MeXaHHYecKas
npupoaa aroma. KBaHTOBBIE XapaKTepPUCTHKH
3JIEKTPOHOB. ATOMHBIE OpONTAIH. DIEKTPOHHbIE
YPOBHH U MOAYPOBHH. MHOT03JIEKTPOHHBIE aTOMBI.
ITpunuun Munumyma sHepruu. [punnun ITaynu.
[pasmno Xyuna /Jlex/

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
019233

4.2

DJNEeKTPOHHOE CTPOESHHE aTOMOB 3JIEMEHTOB B
3aBUCHMOCTH C UX TIOJIOKEHUEM B IIEPHOJMYECKOH
cucreme: s-, p-, d-, f-anementer. CTpykTypa
MEPHOINYECKON CUCTEMBI AJIEMEHTOB: IEPHO/IbI,
rpynnsl, noarpynmnsl. [lepuonnyeckuit 3akon . 1.
Menneneesa /Jlex/

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
019233

4.3

OCHOBHBIC aTOMHEIC XapaKTCPUCTHKH DIICMCHTOB!
aTOMHBIN pajnyc, JHEPTHsI HOHU3AIUH, CPOJICTBO
aToOMa K 3JICKTPOHY, OTHOCUTEIIbHAS
AIEKTPOOTPHUIATETHLHOCTE. OCOOEHHOCTH
W3MEHEHUSI aTOMHBIX XapaKTePUCTHK JIEMEHTOB B
nepuoaNYecKon cucreMe. BiausiHue
ANEKTPOOTPUIIATETLHOCTH DJIEMEHTOB Ha KHCIOTHO
-OCHOBHBIC CBOWICTBA OKCHUJIOB M THIPOKCHUIOB
/JIex/

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
213233

4.4

CrpoeHnue aromMa 1 xumudeckas cBssb /I1p/

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
213233

4.5

OCHOBHBIE THIIBI XUMUYECKON CBSI3HU: KOBAJICHTHAs,
WOHHAs, MeTaJuInYeckas. MexaHu3m 00pa3oBaHus
KOBQJICHTHOH cBA3M.OCHOBHBIE XapaKTEPUCTHKHI
KOBaJICHTHOH XUMUYIeCKOU cBsi3u. CTpyKTypa
MOJIEKYJ KaK CJIEJICTBUE NPUPOIBI AIEKTPOHHOTO
CTPOCHHUS aTOMOB. [ MOpHaM3aIyst aTOMHBIX
opOwuraeii nmpu 00pa3oBaHUN XUMHYCCKOHN CBSI3H.
Kparnsie csi3u /TIp/

YK-1.3
OIlK-1.1

JI1.1J12.1J13.1
013233




4.6

YcnoBust 00pa30BaHUs HOHHOM XMMHUYECKOMN CBSI3H.
CrerneHb HOHHOCTH CBSIXU. DHEPTUS HOHHOM
KpUcTaJTMUecKo pemeTku. OTaudre HOHHON
XHUMHYECKOH CBS3HM OT KOBAJICHTHOI:
HEHANpPaBJIEHHOCTh, HEHACHIIIIAEMOCTh HOHHOM
cBs3u. [Ipupoaa MexMONIEKYISIpHOE
B3anMoieiicTBre. Bogopoanas csss /I1p/

YK-1.3
OIIK-1.1

JI1.1J12.1J13.1
313233

4.7

[IpopaboTka IEKIIMOHHOT'O MaTepHaa.
CaMOoCTOATEbHOE U3YUCHHE JTUTEPATYPBI.
Breimonnenue nomamHux 3agaHui. IloaroroBka k
npakTHIeckomy 3aHstuto /Cp/

VK-1.3
OIIK-1.1

JI1.1J12.1J13.1
213233

Paznen 5. OKHCIUTEIBHO-BOCCTAHOBUTEIbHDBIE
peakuuu. CoenuHenus s- u p-jaementos B OBP

5.1

CreneHb OKHCICHHS dNIeMeHTOB. [Ipupona
OKHUCJIMTEIHbHO-BOCCTAHOBUTEIBHBIX MIPOLIECCOB.
IIpocTeie u CIIOKHBIC BEIIECTBA B KAYECTBE
OKHUCIHTENeH U BocCTaHOBUTENEH. OCHOBHBIE THIIBI
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHI.
®DakTophl, BIUSIOUIUE HA XapaKTep MPOTEKAHUS
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIU:
KOHIICHTPAIHS PEarcHTOB, TEMIIEPaTypa,
KHCIOTHOCTH cpeabl (pH). OkucnutensHo-
BOCCTAHOBUTEIIFHBIN SKBHBaNCHT /JIek/

VK-1.3

JI1.1J12.1J13.1
313233

5.2

OO6mmas xapakTepucTHKa 3JeMeHToB VIIA rpymmsr -
raoreHoB. HaxoxxneHue B mpupo/ie, MoIyueHue u
MpUMEHEHUE TaoreHoB. CTeNeHn OKUCIIEHHUS.
XumMuueckrue CBOMCTBA raJoreHoB.
TasniorenoBo10pOABI, UX NOJYUYEHUE U CBOMCTBA.
Kucnoponacoaepsxaiue KUCIOTHI U COJH TAJIOT€HOB
1 ux cBoiictBa /Jlex/

VYK-1.3

JI1.1J12.1J13.1
213233

5.3

OO6mas XxapakTepuCcTHKa 3J1eMeHTOB VIA rpymies! -
XanpKoreHoB. HaxoxieHue B mpupoe.
Cynbsbunnsie pyasl MetainioB. CBOWCTBA CEpPHL.
Xumudeckue CBOMCTBa CEpOBOIOPOIA U
cynbdunoB. OKCHABI CEPHI,
KHCJIOPOJICOIepIKAIIe KHUCIOTHI cephl. CepHast
KucIoTa u ee conu /Jlex/

VYK-1.3

JI1.1J12.1J13.1
213233

5.4

OO0mast XapaKTepUCTHKA HIIEMEHTOB V A TPYIIITHL.
A3ot. CrenieHn OKHCIeHUS. XUMHUYECKHE CBOICTBA
azota. AMMHMaK, MoJrydeHue u cpoiicrea. Conu
amMmoHus. KucinopoaHsie coeqMHEHNS a30Ta.
A3zoTHas KucioTa u ee coin.  Docdop.
Haxoxnenue B npupozae. OCHOBHbIE
moupukanuu. Oxeuasl v KucinoTsl. Cyppma U
BUCMYT. HaxoxeHne B Ipupoe, morydeHre 1
npuMeHerne. OKCuapl u THAPOKCUIBL. Comn
CypBMBI B BUcMyTa /JIex/

VK-1.3

JI1.1J12.1J13.1
213233

5.5

OO1mas xapakTepucTHKa 37eMeHToB [VA rpymnmsl.
VYrnepon. OcHoBHbIe MoaupuKannu. OKCHIBI
yriepoaa. YronbHas kuciota. Kpemuuit u
repmanuid. Haxoxnenue B npupoge. Iloxydenue u
nprMeHeHne. CBOHCTBA COSMHEHUI KPEMHHS U
repmanus. Onoso u cBuHel. Haxoxnenue B
pUpoAe, oTydeHue u npuMmeHenue. CBoiicTa
onoBa M cBUHIA. OKCcHABI U THAPOKCHIBL. Comn
onoBa u ceuHIa /Jlex/

YK-1.3

JI1.1J12.1J13.1
213233

5.6

O6mras xapakTepucTuka meMeHToB 11IA rpymsr.
Haxosxnenue B npupose. Ionyuenne, npumeneHne
u cBoiicTBa anemenToB IIIA rpymmsl. KucinotHo-
OCHOBHBIE CBOWCTBA OKCHJIOB U THIPOKCHIOB. bop,
HUTpUI U KapOua 6opa. Amomunnii. CBOHCTBa U
NpUMEHEHHE B NpOMBINIIEHHOCTH /JIek/

YK-1.3

JI1.1J12.1J13.1
213233

5.7

M3y4eHne OKUCIUTEILHO BOCCTAHOBUTEIbHBIX
peaxktuii /J1a6/

YK-1.3

JI1.1J12.1J13.1
313233




5.8 WzyueHnune cBOHCTB XanbkoreHoB /J1a6/ 2 YK-1.3  |JI1.1J12.1J13.1
313233
5.9 OKHCITUTETEHO BOCCTAHOBUTEIILHBIC PEAKITUH. 2 VK-1.3 JI1.1J12.1J13.1
MeToabl COCTaBIEHHS OKHUCIIUTEIHHO 21092093
BOCCTAHOBUTEINILHBIX PEAKIUN. XUMUYECKUE
CBOMCTBA 3JIEMEHTOB TJIaBHBIX moArpymi /JIex/

5.10 [IpopaboTka IEKIIMOHHOT'O MaTepHaa. 22 YK-1.3 |JI1.1J12.1J13.1
CaMocCToATeIhbHOE 3YICHHE 213233
nuteparypbl.IIoArOTOBKA K BHIOJIHEHHIO
nabopatopHbIX padoT. [ToaroToBKa K 3amure
71a00paTOpHBIX paOoT. BrIMoNHEHNE TOMAITHEro
3aganus. [IoAroToBKa K MPakTUYECKUM 3aHATHIM
/Cp/

Paznen 6. HanpaBiienue oKHCINTETBHO-
BOCCTAHOBHTEJILHBIX NpoueccoB. KommiexkcHbie
coeTMHEHMUsI
6.1 Harmpagsienne OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX 2 VK-1.3  |[JI1.1J12.1J13.1
nportieccos /JIex/ 2135233
6.2 OmnpeneneHre HaNpaBlIeHUs! OKUCIUTEIBHO- 2 YK-1.3  |JI11.1J12.1J13.1
BOCCTAHOBUTEIBbHBIX peakiuii. OKUCIUTETbHO- 92192 33
BOCCTAaHOBHUTENBHBIN nToTeHIran /J1ad/
6.3 Kommekcueie coennuenus /Jlex/ 2 VK-1.3 JI1.1J12.1J13.1
313233
6.4 H3y4yeHne KOMIUIEKCHBIX coenunennii /J1a6/ 2 YK-1.3  |JI11.1J12.1J13.1
313233
6.5 [TpopaboTka JEKIIMOHHOTO MaTepHaa. 22 YK-1.3  [JI1.1J12.1J13.1
CaMOCTOSTENBHOE N3YUECHHE 213233
nutepatypsl.IIoArOTOBKA K BHIOJIHEHHIO
nmabopaTopHbIX paboT. [loaroToBKa K 3amuTe
nabopaTopHbIX paboT. BrlmonHEeHNE TOMAIITHETO
3aganwus /Cp/
Paznen 7. Xumus d- u f- 3;1eMeHTOB
7.1 Xumust saemenToB 1IB rpynmer; 1B rpymnmsr; VIIIB 2 YK-1.3  |JI1.1J12.1J13.1
rpynnsl; VIIB rpynmnei; VIB rpynmner; VB rpynimsr; 213233
IVB rpynmsr; I[IIB rpymnis! u 1aHTaHOHIOB; 0030p
cBoCTB f-ay1eMeHTOB (akTHHOUIOB) /JIek/
7.2 W3ydeHune cBOCTB METAILIOB IMOATPYTIITHI ITHKA 2 YK-1.3 |JI1.1J12.1J13.1
/J1a6/ 313233
7.3 H3y4yeHue CBOMCTB METAJUIOB MO PYIIIBI XKee3a 2 YK-1.3  |JI1.1J12.1J13.1
/J1ab/ 313233
7.4 N3ydeHue cBOICTB METAIOB MOArPYIIIBI 2 YK-1.3  |JI1.1J12.1J13.1
Mmapranna /J1a6/ 012233
7.5 M3ydenue cBOMCTB METAJIOB MOATPYIIIEI XpOMa 2 YK-1.3  |JI1.1J12.1J13.1
/J1ab/ 313233
7.6 N3ydeHue cBOICTB METAIIOB MOATPYMIIBI BaHAAUS 2 YK-1.3  |JI1.1J12.1J13.1
u Tutana /J1a6/ 012233
7.7 IIpopaboTka JIEeKIIMOHHOTO MaTepHaa. 24 YK-1.3  |JI1.1J12.1J13.1
CaMocTosITeNbHOE U3yUeHHE 019233

nutepaTypbl.IloAroTOBKa K BHINOIHEHUIO
naboparopHbIx padoT. [ToaroToBka K 3amure
nabopaTOpHBIX paboT. BeImonHeHe qoManHero
3amanus /Cp/

5. ®OHJI OHEHOYHBIX MATEPHUAJIOB (Ilpuioxenue)




6. YYHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. PexomeHnayemasi JuTepaTtypa

6.1.1. OcHoBHAas JIMTEpPaTypa

ABTOpBI, COCTaBUTENN 3arnaBue Bubnuoreka W3narenscTBO, TOA
JI1.1 |I'abpuensn O.C. Xumust s npodeccuit n ONEeKTPOHHBIN KaTauor Mocksa ULl "Akanemus”, 2013
CHeLHaNbHOCTEN TEXHUIECKOTO
npodus: yueOHuK
6.1.2. JlonoJHUTEIbHAS JIUTEPATYPa
ABTOpBI, COCTaBUTENH 3arnaBue Bubnnoreka WznaTenscTBO, TO
JI2.1 |I'muaka H.JL OOmmas xumust: yueOHoe ONEeKTPOHHBIN KaTauor Mocksa KPOHVYC, 2010
I'nunka H.T. nocobue
6.1.3. MeTtonnueckue pa3padoTku
ABTOpBI, COCTaBUTENH 3arnaBue Bubnnoreka WznaTenbcTBO, TO
JI3.1 |Xaxanuna T.H., AHanmuTHuecKass XUMHS: DJIEeKTPOHHBIHN KaTajuor Mocksa FOpaiit; Breiciee

Huxwnruna H.I'.

y4eOHoe mocodue

obpazoBanmue, 2010

6.2. Ilepeyennb pecypcoB HHGOPMALMOHHO-TeJIeKOMMYHUKAaMOHHOMH ceTn «UHTepHeT»

91 |Hayunas anexktponHas 6ubnuoreka https://elibrary.ru  |https://elibrary.ru

32 |Dnekrponnas oudianoreka MUCuC http:/lib.misis.ru  |http://lib.misis.ru

ObC YHuBepcuTeTcKas 0MOIMOTEeKa OHIIAH
http://biblioclub.ru

33 onyaiiH http://biblioclub.ru

6.3 IlepevyeHb NPOrpaMMHOr0 odecredeHust

I1.1 | Microsoft Office

I1.2 | Microsoft Teams

1.3 |Canvas

6.4. Hepeqeﬂb m{(l)opMaunorlex CIIPABOYHBIX CUCTEM U l'[pO(l)ECCl/IOHaJIl)Hl)lX 0a3 JAHHBIX

H.1 |Hayunas snextponHas Oubmuoreka https://elibrary.ru

N.2 |Dnexrponnas 6ubaunoreka MUCuC http://lib.misis.ru

N.3 |3bC YHuBepcurerckas 6ubmmoreka onnaitt http://biblioclub.ru

N.4 |Poccuiickas miatdopma oTKpsITOro oopaszosanus http://openedu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHHE
Ayn. Hasznauenue OcHaleHue
25 Xumus KomriptoTep, NpoeKTop, SKpaH, KOMIUIEKT TEMaTHUECKHX IPE3EHTAIMH, JOCTyN K
WUHTEPHETY

33 Xumust Munu-3Kcnpecc-nadopartopust sl Y4eOHBIX — OKOJIOTMYECKHX  HCCIIEIOBAHHMH

"[Muenka-Y", MHorodgyHukmoHansHei mpubop 4 B 1 DT-8820, Jlrokcmerp JIFOM-1,
KOMIUICKT TEeMAaTHYECKHX IPE3CHTALHMI, TOCTYI K HHTEPHETY

8. METOANYECKHUE YKA3AHUA VIS OBYYAIOIIUXCS

Jucunmnnmza « XuMHSD» OTHOCHTCS K TOYHBIM HayKaM M TpeOyeT 3HaYUTEeIFHOTO 00beMa caMOCTOSITeNbHOM paboTel. KadecTBeHHOE
OCBOCHUE JAMCIMIUINHBI BO3MOXKHO TOJILKO MPU CUCTEMAaTHUECKON CaMOCTOSITENIbHOI paboTe.

[Tpu moATroTOBKE K BBHIMOJTHEHUIO JTa00PaTOPHOI paboThl TpebyeTcs MpopaboTKa TEOPETHIECKOT0 MaTepHaa 1mo TeMe JabopaTopHoOit
paboTsl, opopMIIeHHE Ta00PaTOPHOTO KypHAIA JIsl BHECEHUS MOJTyISHHBIX IKCIIEPUMEHTAIBHBIX PE3YJIBTATOB M BBHITTOJHEHUE
JoManrHero 3aaanus. [Ipy BeImomHEHNN 3THX TpeOOBAaHUI CTYICHT JOMYCKAETCs K BBITIOIHEHHIO Ta00paTOPHOI paboTHI.

3ammura 1abopaTopHO PabOTHI COCTOUT M3 IBYX YaCTEH: BBHITIOJHEHHS TECTOBOTO 3a/IaHUs IO TeMe JJabopaTopHO paboThl U Oeceap
C MperojjaBaTesieM 10 BBITIOJIHEHUIO SKCIIEPUMEHTANIbHOI YacTH 1ab0paTopHOi paboThI.

Jlomamnee 3aanue (pemeHue 3aaa4 Mo COOTBETCTBYIOMIEH TeMe 13 COOpHHUKA 3a/1a4) BBITIONHSETCS B OTACIBHOMN TeTpanu. B
Ka)JIOM CEMEeCTpe MPeAyCMOTPEHBI TPH AOMAIIHUX 3a/IaHHSI.

Ha KOHTPOJIBHYIO pa60Ty BBIHOCUTCA MaTEpHaAJI IO HECKOJBKUM pasaciiaM AUCHUIIINHBI. B KaXJI0M CEMECTPE MPEAYCMOTPEHBI JIBC
KOHTPOJIBHBIX PaOOTHI.




