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yTBepxkJIeHHOro Y4eHnsiM copetoM BO HUTY "MUCHC" 28.12.2023, npotokon Ne 5-23
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Ba3oBbIX JTUCHHIINH
IIpoTtokoun ot 20.05.2024 1., Ne9

W.o. 3aB. kadenpoii k.1.H., norieHT Mokperosa JI.O.




1. EJIN OCBOEHUSA

1.1|- dopmupoBaHTEe XMMUIECKOTO MBIIUICHHUS U [IEJIOCTHOW CHCTEMBI TIPEACTABICHUH 0 XUMHH M ITPOIIECCax, MO3BOJISIOMIEH
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 MpeIBapUTEJLHON MOATOTOBKE 00y4YaloLIerocs:

2.1.1| AucummnmHa 6a3upyercsl Ha 3HaHUSX, TIOJIyYEHHBIX CTYIEHTOM IPH N3yYEHUH XUMHUH B Kypce cpenHei mKodbl. J{is
OCBOCHUSI IMCIMIUINHBI CTYAEHT AOJDKEH BIAJCTh XUMHIECKOW TEPMUHOJIOTHEH; TOHNMATh CMBICII XUMHIECKUX (OPMYIT
U CUMBOJIOB, HHJEKCOB U KO((PHIIEHTOB B yPaBHEHUAX XUMHUCCKHUX PEAKINIl; UMETh IPEICTaBICHHS 00 OCHOBHBIX
KJIaccax HEOPraHWYeCKUX COCTUHEHHUH; ITOHUMATh Pa3iIMuUe MKy XUMHUUECKHUMHU U (PU3NYECKUMH SIBIICHUAMU; UMETh
IIPeACTaBICHNE 00 AaTOMHO-MOJICKYJISIPHOM yUCHUH; UMETh HaBBIKU PEIICHNUS MPOCTEHIIINX pacyeTHBIX 3a/1ad.

2.2 dncuunauHbl (MOIY/1H) U PAKTHKH, JJIs1 KOTOPBIX OCBOEHHE TAHHOW THCIUITHHBI (MOAYJIs1) HEOOX0TUMO KaK
npeAlIecTBYIOIEe:

2.2.1| YueOHast mpakTHKa O MOJYYSHHUIO NEPBUYHBIX MPO(ECCHOHATBHBIX YMEHUH

2.2.2| Odusnyeckas XUMUs

2.2.3|IIpousBoacTBEHHAs PAKTHKA 110 MMOJTY4YEHHIO NPO(EeCCHOHANBHBIX YMEHHUH U ONbITa NPO(ecCHOHATBHOM eI 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 3allUThI U mpoeaypa 3amutsl BKP

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

2.2.10| dedexTs! KpUCTAIMYECKON pEIETKH

2.2.11| Tepmuyeckast 00pabOTKa METAIONPOYKIIUH

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 € HCI0Jb30BAHHEM COOTBETCTBYIOIIMX AHATUTHYECKHX, BBIYMCIUTEIbHBIX M JKCIIEPUMEHTAJIbHBIX METO0B,
MPUMEHSATh CHCTEMHBIH MOAXO0/ VISl pelieHHsI MOCTABJIEHHBIX 32124

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

3HaTh:

YK-1.3-37 oCHOBHBIE TIOJIOKEHUS TEOPUH XUMHUUECKOI1 CBSI3H;

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

OIIK-1: CnocoGen pemaTh 3aga4u NpogeccuoHANbHOM AeSITeJILHOCTH, TPUMeHsAs 3HaHUA GyHIaMeHTATbHBIX HAYK, METOAbI
MO/1eJIMPOBAHHUSI, MATEMATHYECKOI0 aHAJIN3A, €CTECTBEHHOHAYYHbIE U 00IIEeHHKEHEPHBIE 3HAHUS

OIIK-1.1: IleMoOHCTpUpPYET HABBIKM NPUMEHEHUS (PYHAAMEHTAJIbHBIX, €CTeCTBEHHOHAYYHBIX H 00 LIeMH:KeHePHbIX 3HAHUI
JJIsl pellleHNs 3a1a4 Npo(ecCHOHAILHOM e TeJbHOCTH

3HaTh:

OIIK-1.1-31 ocHOBHBIE TTOJIOKEHUSI KOOPIMHALMOHHON TEOPHU

OI1K-1.1-32 noHsATHE 3JIEKTPOTHOTO MOTEHITHANIA OKUCIIUTEIHPHO-BOCCTAHOBUTENBHBIX cucTeM 1 DJIC peakiun

YK-1: Cnioco0eH ocymecTBJIATh NOUCK, KpUTHYECKU aHAJIN3 M CHHTe3 HHPOPMalui, yMeHHe AHAJIM3UPOBATH PO ECCHl
CHCTEMBI € HCIOJIb30BAHHEM COOTBETCTBYIOIIMX AHATUTHYECKHX, BBIYMCIUTEIbHBIX H IKCIIEPUMEHTAIbHBIX METO/0B,
NPUMEHSATh CUCTEMHBIN MOAXO0/ ISl PelieHHs MOCTABJICHHBIX 3a1a4

YK-1.3: BblﬁﬂpaeT ONTHUMAJIbHBIH BAPHUAHT peIICHUSA 3a1a4Y4 € MCITOJIB30BAHUEM COOTBETCTBYIOIIIUX METOA0B

3HaTh:

VYK-1.3-35 ocHOBHBIE CTEXHOMETPHUYECKUE 3aKOHBI;

VYK-1.3-31 0011e 3aKOHOMEPHOCTH IPOTEKAHUS XUMHUYCCKIX PEAKIMH C YIaCTHEM COCIHMHEHHUH 2IIEMEHTOB;

VK-1.3-32 0CHOBHBIE CBOMCTBA DJIIEMEHTOB M UX COCAUHCHUI,




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

VYK-1.3-33 CyIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PCAKIIHT;

OIIK-1: Cnioco0eH pemiaTh 3a1a4u NpodecCHoHANIbHOI eI TeJIbHOCTH, IPUMeHsIsI 3HaHUsI PyHIaAMEHTATbHBIX HAYK, METOAbI
MO/IeJTUPOBAHUS, MATEMATHYECKOI0 AHAJIN3A, eCTECTBEHHOHAYYHbIE U 001eMH:KeHePHbIe 3HAHUS

OIIK-1.1: /leMoHCTPHPYeT HABBIKH NPUMeHeHHs (yHIaMeHTAJIbHBIX, €CTECTBEHHOHAYYHBIX U 00LeNHKeHEPHBIX 3HAHMIA
JJISl pelieHust 3a1a4 npogecCHOHAIbLHOM 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-BOCCTAHOBUTENBHBIX peakinii Ha ocHoBaHuH pacuera J/C u
000CHOBBIBATh BBIOOp PEareHTOB sl IPOBEICHUS XMMUKO-TEXHOJIOIMYECKUX TPOIIECCOB

YK-1: Cnocoden OCYHIECTBJIATH IMMOUCK, KpI/ITI/I‘IeCKHﬁ AHAJIM3 1 CHHTE3 I/lH(l)OpMaIIl/II/I, YMEHHE aHAJIU3UPOBATH IMPOLECCHI U
CHCTEMbI ¢ UCIT0JIB30BAHUEM COOTBETCTBYIOINUX AHATUTUYICCKUX, BIYHC/IUTEC/IbHBIX U OKCICPUMEHTAJIBHBIX ME€TO/10B,
NPUMEHATH CHCTEeMHBII moaxoa NJif peleHud MoCTaBJICHHBIX 3a/1a4

YK-1.3: BbiOupaeT onTUMAJIbHbII BAPHAHT pellleHUs] 3a1a4H € MCII0Jb30BAHUEM COOTBETCTBYIOLIUX METO10B

YMmeTh:

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

VYK-1.3-Y4 coctaBisiTh ypaBHEHH HOHHO-MOJIEKYJISIPHBIX PEaKIHi

VK-1.3-V1 IMPOTrHO3HUPOBATH USMCHCHUEC OKHCINTCIbHO-BOCCTAHOBUTCIIbHBIX CBOCTB CO€,I[I/IH€HI/II71 B 3aBUCUMOCTH OT CTCIICHHU
OKHCJICHUSA 3JICMCHTOB,

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

VYK-1.3-Y3 paboTaTh ¢ XUMHYECKAMH BEIIECTBAMH U 000PYIOBaHUEM;

OIIK-1: Cnoco6eH pemiaTth 3aa4u NpodeccuoOHaILHOM 1eaTeJbHOCTH, NPUMEeHssl 3HaHUs (yHIaMeHTAJIbHBIX HAYK, MeTObI
MO/1eJIMPOBAHHUSI, MATEMATHYECKOI0 AHAJIN3a, eCTeCTBEHHOHAYYHbIe H 00IeHH:KeHePHbIe 3HAHUS

OIIK-1.1: IleMOHCTPUpPYET HABBIKH IPUMeHEHUs (PYHAAMEHTAJIbHBIX, eCTEeCTBEHHOHAYYHBIX U 00LLIeMHKeHEPHbIX 3HAHU I
AJI5 pelleHns 3a1a4 npogeccHoHATbHOM e TeIbHOCTH

Buaagernb:

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

OIIK-1.1-B2 HaBBIKaMH OIIEHKH ONTHMAJTIBHBIX ITAPAMETPOB MPOBEICHHUS XUMHUICCKAX PEAKINN C YIaCTHEM dJIEMEHTOB U MX
COEJIMHEHUH

YK-1: Crioco0eH ocymecTBJISTh NOMCK, KPUTHYECKHI aHATU3 M CHHTe3 HHGopManu, yMeHHe aHAJIM3UPOBATH NPOLecChl U
CHCTEeMBI € HCIOJIb30BAHHEM COOTBETCTBYIOLINX AHATUTHYECKHUX, BHIYHCIUTEIbHBIX H IKCIIEPUMEHTATbHBIX METO/I0B,
NPUMEHSATh CUCTEeMHbIN MOIXO0/ AJ5 pelieHus MOCTABJEHHbIX 32124

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

Baagern:

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

YK-1.3-B3 Bnajets HaBbIKAMH COCTABJICHUSI AJIEKTPOHHBIX (OPMYJI A1eMeHTOB [lepronuueckoil CHcTeMBbl

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
3aHATUA 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
XUMHUYeCcKoi tabopatopun /J1a6/ OIlIK-1.1 213233
1.3 OmnpenencHre MOJSIPHOI MacChl SKBHBAJICHTA YK-1.3  |JI1.1J12.1J13.1
metaia /J1ab/ OIlK-1.1 219233
1.4 Kitaccel Heoprannueckux coequnennit /I1p/ YK-1.3  |JI11.1J12.1J13.1
OIIK-1.1 213233
15 OCHOBHBIE CTEXHOMETPHIECKUE 3aKOHEL. 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
CaMOCTOATEHbHOE H3YUCHHE 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: TepPMOXUMUs, CKOPOCTh XUMHYECKUX
peakuuii M paBHOBecUe
2.1 OHepreTUka XMMHUYECKUX MIPOIeccoB. TermnoBoi YK-1.3  |JI11.1J12.1J13.1
a¢dext peakunu. TepMOXUMHUIECKHE yPaBHEHHS. OIIK-1.1 313233
CraHzapTHas SHTAIBIHS 00pa30BaHMs IPOCTHIX U
CJIO’KHBIX XUMHUYECKUX coeanHeHNH. 3akoH ['ecca.
OCHOBBI TEPMOXUMHUYECKHX pacdeToB /JIex/
2.2 OmnpeneneHre SHTANBINY PEaKIUN HEHTPaIH3annm. 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
Y €r0 3Ha4YeHHeE /TSI ONTHMHU3AINN
TEXHOJIOTHYECKUX TpoiieccoB /JIex/
2.5 HccnenoBaHne CKOPOCTH XMMHUYECKON peakuy U 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 BBIIOJIHEHHUIO JIAOOPATOPHBIX 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 KOHIEHTpaMil pacTBopoB. Ob1mue YK-1.3  |JI1.1J12.1J13.1
CBOMcTBa pacTBOpoB. 3akoH Paynsa. Onpenenenue OIlK-1.1 019233

TEeMIIepaTypbl KATICHHUS U KPUCTAIUTN3ALMN
pacTBOpoB HedeKTponuToB /TIp/




3.3

PactBops! anexTponutoB. Teopus
AIEKTPOJINTHIECKON Juccoranii. CTerneHb
JTUCCOLIMAIIUH, €€ 3aBUCUMOCTh OT TEMIICPATypPhI U
KOHIICHTPAIINH, CIIOCOOBI onpeeneHrs. CHIIbHbIC 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 TUCCOITMALIUU CIIa00T0 JIEKTPOJIUTA
/J1a6/

VK-1.3
OIIK-1.1

JI1.1J12.1J13.1
313233

3.5

Honnoe npousBenenue Boasl. Bogopoausrit
nokazareib. ['unponus coneit. Koncranra u
CTeNeHb TUAPONIN3a. BiusHue TeMmepaTypsl 1
KOHIEHTpALlMU Ha CTeNeHb Tuapoiu3a. CMmelleHue
paBHOBecHs ruaponn3a. 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 gomariHero 3aganus Ne3.
IToaroToBKa K MPaKTUIECKUM 3aHATHSM.
[ToaroToBka K KOHTPOJIBHOM pabore. M3ydueHue
mrepatypsl /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. KBaHTOBEIE XapaKTEePUCTHKI
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 TIEPHOIMUECKOM
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 aTOMHBIC XapaKTCPUCTHKH JICMEHTOB:
aTOMHBIN pajnyc, JHEPTHsI HOHU3AIUH, CPOJICTBO
aToOMa K 3JICKTPOHY, OTHOCUTEIIbHAS
AIEKTPOOTPHUIATETHLHOCTE. OCOOEHHOCTH
W3MEHEHUSI aTOMHBIX XapaKTePUCTHK 3JIEMEHTOB B
nepuoaNYecKon cucreMe. BiausiHue
ANEKTPOOTPUIIATETLHOCTH DJIEMEHTOB Ha KHCIOTHO
-OCHOBHBIC CBOWCTBA OKCHJIOB U THIPOKCUIOB
/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. [ MOpHaM3aIHsI 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 IEKIIMOHHOTO MaTepuaa.
CaMOoCTOATEbHOE U3YUCHHE JTUTEPATYPBI.
Brimonnenue nomamnux 3aganui. Ilogroroska x
npakTraeckomy 3aHsatuto /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.
IIpocTHlie U CIIOKHBIC BEIIECTBA B KAYECTBE
OKHUCIHTENeH U BocCTaHOBUTENEH. OCHOBHBIE THIIBI
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHI.
®DakTophl, BIUSIOUIUE HA XapaKTep MPOTEKAHUS
OKHUCJIMTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUH:
KOHIICHTPAIHS PEarcHTOB, TEMIIEPaTypa,
KHCIOTHOCTH cpeabl (pH). OkucnutensHo-
BOCCTAaHOBUTEIIFHBIN SKBHBaNCHT /JIek/

VK-1.3

JI1.1J12.1J13.1
313233

5.2

OO6mmas xapakTepucTHKa 3JeMeHToB VIIA rpymmsr -
raoreHoB. HaxoxxneHue B mpupoje, mojydeHue u
MpUMEHEHUE TaoreHoB. CTeNeHn OKUCIIEHHUS.
XumMuueckrue CBOMCTBA raJoreHoB.
T"anorenoBo10poABI, MX NOJYUYEHUE U CBOKCTBA.
Kucnoponacoaepsxaiue KUCIOTHI U COJH TAJIOT€HOB
1 ux cBoiictBa /Jlex/

VYK-1.3

JI1.1J12.1J13.1
213233

5.3

OO6mas XxapakTepuCcTHKa 3JIeMeHTOB VIA rpymisr -
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, MOJIy4eHue u cBoiictea. Conu
amMmoHus. KucinopoaHsie coeqMHEHNS a30Ta.
A3zoTHas KucioTa u ee coin.  Docdop.
Haxoxnenue B npupozae. OCHOBHbIE
moaupukanuu. Oxeuapl 1 KUcIoTsl. Cyppma 1
BUCMYT. HaxoxeHne B Ipupoe, morydeHre 1
npuMeHerne. OKCuapl u THAPOKCUIBL. Comn
CypBMBI U BUCMyTa /JIex/

VK-1.3

JI1.1J12.1J13.1
213233

5.5

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

YK-1.3

JI1.1J12.1J13.1
213233

5.6

O6mras xapakTepucTuka meMeHToB 11IA rpymsr.
Haxoxnenne B npupone. [lonyuenne, npumeHnenne
u cBoiicTBa anemenToB IIIA rpymmsl. KucinotHo-
OCHOBHBIE CBOWCTBA OKCHJIOB U THIPOKCHIOB. bop,
HUTpUI U KapOua 6opa. Amomunuii. CBOCTBa 1
NpUMEHEHHE B NpOMBINIIEHHOCTH /JIek/

YK-1.3

JI1.1J12.1J13.1
213233

5.7

M3y4eHne OKUCIUTEILHO BOCCTAHOBUTEIIBHBIX
peaxktuii /J1a6/

YK-1.3

JI1.1J12.1J13.1
313233




5.8 Wzyuenne cBoWCTB XanbpkoreHoB /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
BOCCTAHOBUTEIILHBIX PEAKINUN. XUMUYECKUE
CBOMCTBA 3JIEMEHTOB TJIaBHBIX moArpymi /JIex/

5.10 [IpopaboTka JIEKITMOHHOTO MaTepHana. 22 YK-1.3 |JI1.1J12.1J13.1
CaMocCToATeIhbHOE 3YICHHE 213233
nuteparypbl.IIoArOTOBKA K BHIOJIHEHHIO
nabopatopHbIX padoT. [ToaroToBKa K 3amure
Ja00paTOpHBIX paboT. BrInonHeHne [oManIHero
3aganus. [IoAroToBKa K MPakTUYECKUM 3aHATHIM
/Cp/

Paznen 6. HanpaBiieHue oKHCINTETbHO-
BOCCTAHOBHTEJILHBIX NpoueccoB. KommiexkcHbie
coeTMHEHMUsI
6.1 HanpasneHne oKHCINTETHHO-BOCCTAHOBUTEIBHBIX 2 YK-1.3  [JI1.1J12.1J13.1
nportieccos /JIex/ 2135233
6.2 OmnpeneneHue HapaBIeHU OKUCIUTENBHO- 2 VK-1.3 |J1.1J12.1J13.1
BOCCTAHOBUTEINBHBIX peakuuil. OKHCIUTENBHO- 019233
BOCCTAaHOBHUTENBHBIN nToTeHIran /J1ad/
6.3 KommnekcHsle coennnenns /Jlex/ 2 YK-1.3  [JI1.1J12.1J13.1
012233
6.4 H3y4yeHne KOMIUIEKCHBIX coenunennii /J1a6/ 2 YK-1.3  |JI11.1J12.1J13.1
012233
6.5 ITpopaboTka IEKIMOHHOTO MaTepHaa. 22 YK-1.3  [JI1.1J12.1J13.1
CaMOCTOSTENBHOE NU3YUEHHE JTUTEPATYPHL. 213233
[ToaroToBka K BBHITIOJHEHUIO 1a00PAaTOPHBIX PabOT.
[Moaroroska k 3amure 1a00paTOpHBIX padoT.
Beinonaenue gomarnxero 3ananus /Cp/
Paznen 7. Xumus d- u f- 3;1eMeHTOB
7.1 Xumust saemenToB 1IB rpynmer; IB rpynmsr; VIIIB 2 YK-1.3  |JI1.1J12.1J13.1
rpynnsl; VIIB rpynmnei; VIB rpynmner; VB rpynimsr; 213233
IVB rpynmsr; I[IIB rpymnms! u 1aHTaHOHIOB; 0030D
cBoCTB f-ay1eMeHTOB (akTHHOUIOB) /JIek/
7.2 W3ydeHune cBOCTB METAILIOB IMOATPYTIITHI ITHKA 2 YK-1.3 |JI1.1J12.1J13.1
/J1a6/ 0102233
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 [IpopaboTka JEKIHOHHOTO MaTepHaa. 24 YK-1.3 |JI11.1J12.1J13.1
CaMocTosITeNbHOE U3yUeHHE 019233

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

5. ®OHJI OHEHOYHbBIX MATEPHUAJIOB (Ilpuioxenue)




6. YYHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. PexomeHnayemasi JuTepaTtypa

6.1.1. OcHoBHAas JIMTEpPaTypa

ABTOpLI, COCTaBUTCIIN 3arnaBue bubnnoreka I/ISZ[aTeJ'II)CTBO, roa

JI1.1 |I'abpuensn O.C. Xumust s npodeccuit n ONEeKTPOHHBIN KaTauor Mocksa UI1 "Axanemus", 2013
CHeLHaNbHOCTEN TEXHUIECKOTO
npodus: yueOHuK

6.1.2. JlonoJHUTEIbHAS JIUTEPATYPa

ABTOpBI, COCTaBUTENH 3arnaBue Bubnnoreka WznaTenscTBO, TO
JI2.1 |I'munka HJI. Inueka | OOmas xuMust: yueOHoe ONEeKTPOHHBIN KaTauor Mocksa KPOHVYC, 2010
HT. nocobue

6.1.3. MeTtonnueckue pa3padoTku

ABTOpBI, COCTaBUTENH 3arnaBue Bubnmoteka W3narenscTBO, roj
JI3.1 [Xaxanuna T.H. AHanuTHYecKast XUMUSL: DJIEKTPOHHBIHN KaTajuor Mocksa FOpaiit; Beiciiee
Xaxanuna T.1., y4eOHoe mocoone obpazoBanmue, 2010

Huxwnruna H.I'.

6.2. Ilepeyennb pecypcoB HHGOPMALMOHHO-TeJIeKOMMYHUKAMOHHOMH ceTn «UHTepHeT»

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

32 |DOnexrtponnas 6ubarnoreka MUCuC http://lib.misis.ru  [http:/lib.misis.ru

3BC YHauBepcurerckas OnOINOTEKA OHIAHH onyaiiH http://biblioclub.ru

93 Ihttp://biblioclub.ru

6.3 IlepeyeHb NPOrpaMMHOIO odecreYeHust

I1.1 | Microsoft Office

I1.2  |Microsoft Teams

I1.3 |Canvas

6.4. Ilepevyenb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM M PO¢ecCHOHAIBHBIX 0a3 TaHHBIX

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

N.2 |Onekrponnas oudimorexka MUCuC http://lib.misis.ru

N.3 |3bC YHuBepcurerckas 6ubnnoreka onnaiH http://biblioclub.ru

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Ha3znauenue OcHaleHue

25 Xumus Kommsrotep, npoekTop, 3KpaH, KOMIUIEKT TEMaTHUECKUX MPE3eHTalui, AOCTyN K
HUHTEpHETY

33 Xumus MuHu-3KcTIpecc-nabopatopust  uig  y4eOHBIX HKOJOTMYECKHX HCCIEeIOBaHUI

"[Tyenka-Y", MuorodyHnkimonansueid mpubop 4 B 1 DT-8820, Jlroxcmerp
JIFOM-1, KOMITJIEKT TEMaTHYECKHUX MPE3CHTAINH, JOCTYI K HHTEPHETY

8. METOINYECKHUE YKA3ZAHUA I OBYYAIOIUXCA

JucnuminHa « XUMHsD» OTHOCUTCS] K TOYHBIM HayKaM M TpeOyeT 3HaYUTeNIbHOTO 00beMa caMoCTOsTeNbHON paboTsl. KayecTBeHHOE
OCBOEHHE JANCIMIUIMHBI BO3MOXKHO TOJIBKO NPH CUCTEMAaTHUECKOH CaMOCTOSTENILHOM padoTe.

[Tpn monroroBKe K BHIOJIHEHMIO JIAOOpaTOpHOIT paboOTHI TpedyeTcst MpopaboTKa TEOPETHIECKOr0 MaTepHaa 110 TeMe JIabopaTopHOi
paboTsl, oopmMiieHHE 1ab0paTOPHOTO XKypHaja AJIsl BHECEHHS OIyUYEHHBIX SKCIIEPUMEHTANIBHBIX PE3YJIbTAaTOB U BBITIOJIHEHUE
JloMarHero 3a1anus. [Ipy BBITOTHEHNH 3 THX TpeOOBaHMI CTYICHT JIOITYCKAETCs K BBIIMOJIHEHHIO J1a00paTOpHOH paboThI.

3amuTa 1abopaTopHON pabOTHI COCTOMUT M3 ABYX YAcCTEil: BHIITOJIHEHHS TECTOBOTO 33 aHHsI IO TeMe J1abopaTopHOi paboTh! 1 Gece bl
C TIperoJjaBaTesieM 110 BBIITOJIHEHUIO SKCIIEPUMEHTANILHOM YacTH 1a00paTOpHO# paboTHI.

JlomannHee 3aaHue (peleHne 3a1ad o COOTBETCTBYIOIIEH TeMe 13 COOpHHKA 33/1a4) BBIIOJIHIETCS B OT/AEIBbHON TeTpanu. B
Ka)XJIOM CEMEeCTpe NMPeAyCMOTPEHBI TPH JOMAIIHNX 33/1aHHSI.

Ha xoHTpONIBHYI0 paboTy BBIHOCHTCSI MaT€pHall 10 HECKOJIBKHAM pasJieslaM AUCIUIUIMHEL. B KaXI0M cemecTpe MpeaycMOTpeHs! 1Be
KOHTPOJIBHBIX pabOTHI.




