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Pabouast mporpamma IUCUUTUIMHBI (MOIYJIS)

Xumus
3akperieHa 3a kapenpoi EcTtecTBeHHO-HAY4YHBIX JUCLUILUIAH
HanpasneHnue noaAroToBKu 22.03.02 Metanmyprus
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Yacos 1o yueOHOMY IITaHy 216 DopMBI KOHTPOISI B CEMECTpPax:
B TOM UHUCJIE: 9K3aMeH 1, 2 cemecTp
ayIUTOPHBIC 3aHATHA 90
caMoCTOsATeNbHas padoTa 68
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
KCP 2 2 2 2 4 4
B oM uncie uHT. 9 9
Hroro ayx. 54 |54 136 (36 [90 |90
KonraktHas padoTa 56 |56 |38 (38 [94 |94
Cam. paboTta 25 |25 |43 |43 |68 |68
Yacel Ha KOHTPOJIb 27 |27 |27 |27 |54 |54
HUroro 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 YCTaHABIMBAEMBIH 00pa30BaTENBHBIN CTAHAAPT BHICIIETO 00pa3oBaHus DenepanbHOE FrOCYAapCTBEHHOE
aBTOHOMHOE 00pa3oBaTeIbHOE YUPEKACHHE BhICIIEro 00pa3zoBaHus «HannoHambHbIH UCCIeI0BaTENbCKUI TEXHOIOT MYECKHUI
yHuBepcuret «MUCuC» o Hanpasnenuo noarotoku 22.03.02 Meramnyprus (ypoBeHb Oakanaspuara) (npukas ot 02.12.2015 r.
Ne 602 0.8.)

CocTaBiicHa HAa OCHOBaHHH y4EOHOTO IITaHA!

22.03.02 Metamtyprust , OM-19.plx Mertamryprust 4epHbIX METaIOB, YTBEPKAeHHOTO Y4eHbM coBeToM BO HUTY "MUCuC"
28.02.2019, mporoxon Ne 6-19

Paboyas mporpamma o00peHa Ha 3acenaHuu Kadeapsl
EcTecTBeHHO-HAYYHBIX THCIMILIUH
[Iporokoin ot 23.06.2019 1., Ne6

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



1. EJIN OCBOEHU

1.1| bopmMupoBaHHEe XUMHUYECKOTO MBIIUTEHHS U IETIOCTHON CHCTEMBI IIPEICTABICHUI O XUMHH U TIPOIIECCAX, MO3BOIIIOMIESH
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| AucummnimHa 6a3upyeTcst Ha 3HaHHSX, TIOJIyYEHHBIX CTYICHTOM IPH W3yYCHUH XHUMHUH B Kypce cpeaHei mKobl. J{s
OCBOCHUSI IMCLMIUIMHBI CTYAEHT JAOJDKEH BIIaJIeTh XUMHYECKOW TEPMUHOJIOTHEN; TOHUMATh CMBICII XUMHYECKUX (OPMYJT
1 CHUMBOJIOB, HHIEKCOB U KO3((PHIIEHTOB B yPaBHEHUAX XMMUYECKIX PEAKINI; UMETh IIPEICTaBICHNSA 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 dncuunauHbl (MOIYJIH) U PAKTUKH, JJIs1 KOTOPBIX OCBOEHHE TAHHOM TUCHUTLUITHHBI (MOAYJIs1) HEO0OX0TUMO KaK
npelIecTByIOIee:

2.2.1| ®usnyeckas xumus

2.2.2|Hay4Ho-uccrenoBaTenbckas padbora

2.2.3|IloaroroBka K mpoLeAype 3alIUThI U Mpoleaypa 3amutsl BKP

3. PE3YJIbTATBI OBYYEHMUS N0 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMHA
KOMIETEHIIUAMH

YK-6.1: 1eMOHCTPMPOBATH 3HAHHE €CTECTBEHHOHAYYHBIX U APYrUX GyHIaMeHTATbHBIX HAYK B NPo(deccHoHAIbLHOI
AeATeTbHOCTH

3HaTh:

YK-6.1-31 oCHOBHBIE TIOJIOKEHHUS] KOOPIUHAIL[IOHHOW TEOPHH

VYK-6.1-32 moHsTHE 3JEKTPOIHOTO MOTCHIINAIA OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX cucTeM H DJIC peakun

VYK-6.1-33 ocoGeHHOCTH CBOHCTB KOMIUIEKCHBIX COCIMHEHUN M UX HOMEHKIIATYPY

YK-6.1-34 o0mine 3aKOHOMEPHOCTH MTPOTEKAHHUSI XUMHYECKUX PEaKIUi ¢ y4acTHEM COEAMHEHHUI JIIEMEHTOB

VK-6.1-35 ocHOBHBIE CBOMCTBA DJIEMEHTOB U UX COECIUHEHUN

VYK-6.1-36 cymHOCTh OKHCIHTEIEHO-BOCCTAHOBUTEIFHBIX PEAKIIHI

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

VYK-6.1-38 0CHOBHBIEC CTEXHOMETPHUIECKUE 3aKOHBI

YK-6.1-39 cBoiicTBa pacTBOPOB HEAIEKTPOIUTOB U JIEKTPOJIUTOB

YK-6.1-310 0CHOBHBIE NOJIOKEHHSI TEOPHH XUMHIECKOU CBSI3H

VYK-6.1-311 coBpeMeHHbIE MPEACTABICHUS O CTPOSHUH aToMa

YMmern:

YK-6.1-V1 onpenensath HanpaBaCHUE MPOTEKAHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PeaKinii Ha ocHoBaHuH pacueta DJIC u
000CHOBBIBATh BEIOOP PEAreHTOB ISl IIPOBECHHUS XUMUKO-TEXHOJIOTHIECCKUX MPOIIECCOB

YK-6.1-V2 aHanu3supoBaTh KMCIOTHO-OCHOBHBIC CBONCTBA COCIUHEHUH 2JIEMEHTOB B 3aBUCHMOCTH OT X ITOJIOKCHUS B
[lepuoauueckoit cucreme

VK-6.1-V3 MMPOTHO3UPOBATH UBMEHCHUEC OKUCIIUTCIIbBHO-BOCCTAHOBUTCIIBHBIX CBOICTB COGI[I/IHCHI/Iﬁ B 3aBHUCUMOCTH OT CTCIICHHU
OKHMCJICHHUSA 3JICMCHTOB

VYK-6.1-Y4 onenuBath cBoicTBa p- 1 d-3JIEMEHTOB Ha OCHOBE COBPEMEHHBIX NPE/ICTABICHUH O CTPOSHUU aTOMOB

YK-6.1-V5 paboTath ¢ XUMHYECKUMH BEIIECTBAME U 000PYAOBaHHEM

VYK-6.1-V6 cocTaBisaTh ypaBHEHHS HOHHO-MOJICKYJIIPHBIX PEaKITHi

YK-6.1-Y7 cocTaBisaTh ypaBHEHHS OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIX peakuuii (OBP) u mporHo3upoBaTh MOBEACHHE
HeopraHuyeckux coeAuHenuii B OBP

Baanern:




VYK-6.1-B1 HaBbIKAMH JIOTHIECKOTO TBOPYCCKOTO M CHCTEMHOTO MBIIUICHHS [P U3yYCHUH CBOUCTB 3JIEMEHTOB U MX COCIUHCHUI

VYK-6.1-B2 HaBbIKaMH OLIEHKH ONTHMAJIbHBIX IIAPAMETPOB IMPOBCACHHS XMMUICCKUX PEAKIMIA C YIaCTHEM DJIEMEHTOB M HX
COEeIUHEHNH

VYK-6.1-B3 HaBBIKaMH IPUTOTOBJICHUS M pacueTa KOHIIEHTPAIH TEXHOJIOTHYECKIX PAaCTBOPOB

VK-6.1-B4 HaBbIKaMH BBIIOJIHEHUS OCHOBHEIX CTCXUOMETPUIYCCKUX PACUCTOB

VK-6.1-B5 HaBbIkamMM cOCTaBIICHHS 3JIEKTPOHHBIX (hopMyIt anieMeHToB [leproandeckol cUCTEMBI

4. CTPYKTYPA U COOJEP)KAHUE

Kon HaumenoBanue pasaenos u teMm /Buj 3ausitus/ | Cemectp /| Hacos | Komneren- | Jluteparypa | [Ipumeuanue
3aHATHSA Kypc 70 H 3.
pecypchbl
Paznen 1. OcHoBHBIE NOHATHSA U 3aKOHBI XUMHUH
1.1 XuMUS KaK pa3ziell eCTeCTBO3HAHMA. 3HAUCHUE 1 2 VK-6.1 JI1.1J12.1J13.1
XMMHHU KaK HAy4HOH OCHOBBI MaTe€pHUaIOBEACHUS U 219233
MeTamtyprud. OCHOBHbIE HOHSTHS XMMUH - MOJTb,
aTOMHAsl U MOJICKYJIIPHAsl MacChI, CIIOCOOBI MX
omnpenencHust. OCHOBHBIE 3aKOHBI XMMUH. 3aKOH
COXpaHEHM MaTepuH. 3aKOH IIOCTOSHCTBA COCTaBa.
3akoH KBUBaJICHTOB /JIex/
1.2 [IpaBuia paOOTH U TEXHUKA OE30MIACHOCTH B 1 4 YK-6.1 |JI1.1J12.1J13.1
XUMUUeCKoit 1abopaTopuu /J1ab/ 012233
13 OmnpeneneHre MOISIPHOI MacChl SKBUBAJIEHTA 1 4 YK-6.1 |JI1.1J12.1J13.1
Metamna /J1ab/ 012233
14 Knaccer Heopranmdueckux coenamaenuit /I1p/ 1 2 YK-6.1 |JI1.1J12.1J13.1
313233
15 OCHOBHBIE CTEXHMOMETpPHUYECKHE 3aKOHBI. Pacuer no 1 2 YK-6.1 |JI1.1J12.1J13.1
ypaBHeHHI0 peakiuu /TIp/ 2109233
1.6 [IpopaboTka JIEKIHOHHOTO MaTepHaa. 1 5 YK-6.1 |JI1.1J12.1J13.1
CaMocTOATENbHOE U3YUEHUE JIUTEPATYPBI. 213233
Brinonnenue nomaiHux 3aganui. [Toaroroska k
MIPAKTHYECKUM 3aHATHAM, K BBITIOJTHEHHIO U
3amuTe 1JabopaTopHoi padoTsl. [ToaroToBka K
KOHTPOJBHOH padote /Cp/
Pa3gen 2. 3akoHOMepPHOCTH NPOTEKAHUSA
peaKumii: TEepMOXHUMHUS, CKOPOCTH XUMHYECKHX
peakuuii M paBHOBecue
2.1 DHepreTrka XUMUYECKHUX MporieccoB. TermoBon 1 2 YK-6.1 |JI1.1J12.1J13.1
a¢dexT peakun. TepMOXUMUIECKHE YpaBHEHHUS. 213233
CraHgapTHast SHTAIBINS 00pa30BaHMUs IPOCTHIX U
CIOKHBIX XUMHUECKUX coeanHeHni. 3akoH ['ecca.
OCHOBBI TEPMOXHUMHYECKHX pacueToB /JIex/
2.2 OmnpeneneHne SHTATBINH PEaKINN HEUTPATH3aINN. 1 4 YK-6.1 |JI1.1J12.1J13.1
OmpeneneHne SHTAIBIMN 00pa3oBaHus cou /J1ab/ 019233
2.3 Tepmoxumudeckue pacuers! /IIp/ 1 2 YK-6.1 |JI1.1J12.1J13.1
313233
2.4 CKOpOCTh XUMHUYECKUX peakiuil. DakTopsl, 1 2 VK-6.1 JI.1J12.1J13.1
BIIMSTFOIIIME HA CKOPOCTh PEaKIUid. 3aKOH 012233
JercTByronux Macc. OOpaTuMble XUMHUUECKHE
npotecchl. XuMuueckoe papHoBecue. CMeleHne
xuMudeckoro pasHoBecus. [Tpunnun Jle-IlaTense
W €ro 3Ha4eHUe JJIsl ONTUMHU3ALMN
TEXHOJIOTUYECKUX TporieccoB /JIek/
2.5 HccnenoBaHue CKOPOCTU XUMHUECKON peakLuy U 1 4 YK-6.1 |JI1.1J12.1J13.1
paBHOBecwust /J1ab/ 213233
2.6 Kunernueckue pacuetsl. CMenIeHHe XUMHUYECKOTO 1 2 YK-6.1 |JI1.1J12.1J13.1
pasnosecwust /I1p/ 019233




2.7

[IpopaboTka JIEKIHOHHOTO MaTepHaa.
[ToaroroBka K BBIMTOJHEHUIO JTa0OPAaTOPHBIX padoT.
IMoxroToBka K 3amure 1a00OPaTOPHBIX PadOT.
Brmonaenne qromamnraero 3amgaaus No2.
[MoaroToBka K MpakTUYECKUM 3aHATHAM. M3ydueHne
mrepatypsl /Cp/

YK-6.1

JI1.1J12.1J13.1
213233

Pa3gen 3. lucniepcHble cucrembl. PacTBopsl.
DJIeKTPOJIMTHYeCKAsl AUCCONMALUS

3.1

JHucnepcusie cucremsl. Kinaccudukarms. O6mme
cBo¥icTBa pacTBOPOB. CIIOCOOBI BEIpaKEHHS
KOHLIEHTpaluu. PacTBopumMocTs. 3aBHCMMOCTh
PAacTBOPUMOCTH OT MPUPOJIBI PACTBOPHUTEINS U
PacTBOPEHHOTO BEIIECTBA, TEMIIEPATYPHI U
JaBJIeHUs. 3aKOH pacrpeesieHns. DKCTPaKIHs.
PacTtBops!I HeanekTpouToB. 3aK0H Payrs.
Kpuockonus u 30ynrockonus /Jlex/

VK-6.1

JI1.1J12.1J13.1
313233

3.2

OmpeneneHne KOHIEHTpaLMi pacTBopoB. O0mIye
CBO¥CTBa pacTBOPOB. 3akoH Payms. Onpenenenne
TEeMIIePaTypPbl KUMEHUS U KPUCTAITH3AINH
pacTBOpoB HedneKTpouToB /IIp/

VK-6.1

JI1.1J12.1J13.1
213233

3.3

PactBopsl anektponutos. Teopus
3JIEKTPONIUTHYECKON qucconnanuu. CTerneHb
JIVICCOIIMAITIH, €€ 3aBHCUMOCTh OT TEMIECPaTypPhl U
KOHIICHTPAIUH, CIIOCOOBI onpeneneHus. CHIbHEBIC U
cnabeie saexTponuTbl. KoHcTtanTa
ANEKTPOIUTHICCKON IUCCONUAIIH U 3aKOH
pasbasneHus OcTBaIbaa A CIa0bIX
aneKkTponuToB /JIex/

YK-6.1

JI1.1J12.1J13.1
313233

3.4

H]I)I/IFOTOBJ'IGHI/IG PacTBOPOB U OIIPCACIICHUC UX
KOHIICHTpaluu. Or[peneneHI/Ie CTCIICHHU U
KOHCTAHThI AUCCOHAIIMH cnaboro DJICKTPOJIUTA
/J1a6/

YK-6.1

JI1.1J12.1J13.1
019233

35

Honnoe npousseneHue Bojbl. BogopoaHslii
nokasarenb. ['uaponus coneit. Koncranra u
CTENEeHb TuApoan3a. BiausHue TeMnepaTypsl 1
KOHIIEHTPAIIMH Ha CTENeHb ruaponnia. CMmenieHne
paBHOBecHs runponu3a. CTyneHuaTslil THAPOIIN3,
TIOJIHBIM TUAPOJIN3, COBMECTHBIN THAPOIIN3 COJIEH
pasHoii mpupoas! /Jlex/

VK-6.1

JI1.1J12.1J13.1
213233

3.6

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

YK-6.1

JI1.1J12.1J13.1
213233

3.7

[TpopaboTka JEKIIMOHHOTO MaTepHaa.
[MoxroToBKa K BBEITOTHEHHIO J1a00PaTOPHOM
pabotsl. [TonroToBka k 3amure 1a60paTOPHOI
paboTel. BemonHeHne qomairHero 3amaHus Ne3.
IToAroTOBKA K MPAKTUYESCKUAM 3aHITHSIM.
IToaroroBka Kk KOHTpPOJLHOM paboTe. U3ydeHue
srepatypst /Cp/

YK-6.1

JI1.1J12.1J13.1
019233

Pa3gen 4. CTpoenue aToMa U nepuoguyecKas
cucremMa. XHMHYecKasi CBSI3b M CTPOeHHe
MOJIEKYJT

4.1

KopmyckynspHO-BOJIHOBBIE CBOUCTBA
MaTepHaTbHBIX YacTull. KBaHTOBO-MeXaHWYIeCKas
mpupoaa atoMa. KBaHTOBBIE XapaKTEPUCTHKHI
JIEKTPOHOB. ATOMHBIE OpOUTAIN. DIEKTPOHHBIE
YPOBHH U TIOAYPOBHH. MHOTO3JIEKTPOHHBIE aTOMBI.
IMpunnun MuanMyma sHepruu. [punnun [aymnu.
[pasuno Xynnaa /Jlex/

YK-6.1

JI1.1J12.1J13.1
213233

4.2

DNEKTPOHHOE CTPOEHUE AaTOMOB JIEMEHTOB B
3aBUCUMOCTH C UX MOJIOXKEHUEM B MEPUOIUUECKON
cucreme: s-, p-, d-, f-anemenTsr. Ctpykrypa
MIEPUOJUYECKON CUCTEMBI DJIEMEHTOB: MIEPUOIBI,
rpynsl, noarpymnmnsl. [lepuonnueckuii 3akon ..
Memnneneesa /Jlek/

YK-6.1

JI1.1J12.1J13.1
013233




4.3

OCHOBHBIE ATOMHBIE XapaKTEPUCTUKA JIEMEHTOB:
aTOMHBIH paanyc, SHEPTHUS HOHU3ALNH, CPOICTBO
aToMa K 3JIeKTPOHY, OTHOCUTEIIbHAS
3JIEKTPOOTpHUIATeNbHOCTE. OCOOEHHOCTH
MU3MCHCHHS ATOMHBIX XapaKTCPUCTUK IICMEHTOB B
nepuoauuecKol cucreme. Binusinue
3JIEKTPOOTPHIIATEIILHOCTH JIEMEHTOB Ha KHCIOTHO
-OCHOBHBIC CBOWCTBA OKCHJIOB M THIPOKCHIIOB
/Jlex/

YK-6.1

JI1.1J12.1J13.1
213233

4.4

Crpoenue aromMa 1 xummudeckas csizb /I1p/

VK-6.1

JI1.1J12.1J13.1
213233

45

OCHOBHBIE TUITBI XUMUYECKOH CBA3U: KOBAJICHTHAS,
WOHHAs1, MeTaJuTYecKast. MexaHu3M o0pa3oBaHus
KOBaJICHTHOH CBA3U.OCHOBHBIE XapaKTEPUCTHKH
KOBaJICHTHOH XUMHYECKOii cBs3u. CTpyKTypa
MOJICKYJT KaK CJIEICTBUE IIPUPOJIBI ICKTPOHHOTO
CTpOeHUs aTOMOB. ['MOpuAN3anus aTOMHBIX
opOuTaseil npu 00pa3oBaHUN XUMHIECKOW CBSI3H.
Kparnsie cszu /Tlp/

YK-6.1

JI1.1J12.1J13.1
013233

4.6

VYcmoBust 00pa3oBaHUS HOHHON XUMHYECKON CBSI3H.
CreneHb HOHHOCTH CBAXH. DHEprus HOHHOU
KpUCTalIuieckoi pemeTku. OTanune HOHHON
XUMHYECKOH CBS3H OT KOBAJIEHTHOM:
HEHaMpPaBIEHHOCTh, HEHACHIIIIAEMOCTh HOHHOM
cBs3u. [Ipupoma MeXMOIEKYISIpHOES
B3auMoeiicTBre. Bonoponas cesi3s /IIp/

YK-6.1

JI1.1J12.1J13.1
313233

4.7

ITpopaboTka IEKIMOHHOTO MaTepHana.
CaMoCTOSITeNIbHOE U3YyUYeHHUE JIUTEPATYPHI.
BrinonHenue nomamHux 3agaHuid. [Toaroroska k
mpakTraeckomy 3ausaTuro /Cp/

10

YK-6.1

JI1.1J12.1J13.1
313233

Pa3pgea 5. OKHCIUTEILHO-BOCCTAHOBUTEILHEIE
peaxuuu. CoequHeHus s- M p-3jieMeHToB B OBP

5.1

CreneHp OKUCIIEHUs dy1eMeHTOoB. [Ipupoaa
OKHUCITUTEIFHO-BOCCTAHOBUTEIBHBIX ITPOLIECCOB.
HpOCTLIe 1 CJIOXKHBIC BCIIICCTBA B KAYECTBEC
OKHUCITUTENCH U BoccTaHOBUTENeH. OCHOBHBIE THUIIBI
OKHUCITUTEIFHO-BOCCTAHOBUTEIIHHBIX PEaAKIIUH.
@DakTOpHl, BIUAIOUIME HAa XapaKTep NPOTEKaHUs
OKHUCITUTEITFHO-BOCCTAHOBUTEIIHHBIX PEAKIINIL:
KOHIIEHTpAIIUsl peareHToB, TeMIeparypa,
KHCIOTHOCTH cpenpl (pH). OxucnurensHO-
BOCCTaHOBHUTEJILHBIN YKBUBAJICHT /.HeK/

YK-6.1

JI1.1J12.1J13.1
019233

5.2

O6m1as xapakTepucTrka eMeHToB VIIA rpymmsr -
rajoreHoB. HaxoxeHre B Ipupoe, IMoIydeHHe 1
MIpUMEeHEeHHE TaoreHoB. CTeTIeHN OKUCIICHHUS.
XUMHUYECKHE CBOMCTBA raJIOT€HOB.
['anoreHoBOJOPOIBI, HX MTOTyYSHHE U CBOMCTBA.
Kucnopoacoaepxariue KACIOTHI U COJTU TaJIOTCHOB
" uX cBoiictsa /JIex/

YK-6.1

JI1.1J12.1J13.1
019233

53

Obm1ast xapakTepuCTHKa 1eMeHTOB VIA rpynms! -
XanbKoreHoB. Haxoxnenue B mpupoze.
Cynbduansie pyast MetamuioB. CBoHcTBa cepbl.
XUMHUYECKHE CBOWCTBA CEpPOBOIOPOA 1
cynbpunoB. OKcuabl cephl,
KHCJIOPOACOIeprKaIlie KICIOTH ceprl. CepHast
Kucora u ee cosn /JIex/

YK-6.1

JI1.1J12.1J13.1
213233

5.4

OOmas xapakTepUCTHKa 3JIEMEHTOB V A TPYIIIEI.
A3zoT. CTenieHn OKUCIICHHS. XUMUYECKUEe CBOWCTBA
azota. AMMUaK, nojryueHue u cporictea. Conu
amMmonwus. KucnopoHeie coeTMHEHUs a30Ta.
AzoTHas xkuciota u ee conmu.  Docdop.
Haxoxxnenne B mpupoe. OCHOBHBIE
Moaudukauu. Okcuabl 1 KucioTel. CypbMa u
BucMyT. HaxoxxaeHue B npupoze, nojiyueHue u
npuMmererne. Oxcuasl U TUApOoKcH L. Conn
cypbMBI ¥ BucMyTa /Jlex/

YK-6.1

JI1.1J12.1J13.1
213233




55 Oo011ast xapakTepucTHKa 3J1eMeHTOB [V A rpymmsl. 2 YK-6.1 |JI1.1J12.1J13.1
Yrnepoa. OcHoBHbIe MOAH(UKAITIH. OKCHIBI 213233
yrnepoja. YroabpHas kuciaota. Kpemuuii u
repmanuii. Haxoxnenue B npupoge. [lonydenue u
npuMeHeHue. CBONCTBA COEIUHEHUN KPEMHUS U
repmanua. OnoBo u cBuHel. Haxoxnenue B
NIpUpoJie, NoTyYeHne u npuMeHenue. CBolicTea
osioBa 1 cBUHIA. OKkcuabl ¥ rugpokcuabl. Conu
oJioBa 1 cBuHLA /JIek/

5.6 OOmmas xapakrepucTrka 3iaeMmeHToB II1IA rpynmsr. 2 YK-6.1 |JI1.1J12.1J13.1
Haxoxxnenne B mpupone. [lomyuenne, npruMeHeHNe 012233
u cBoiicTBa eMeHToB IITA rpynmnel. Kucnorso-

OCHOBHBIE CBOMCTBA OKCUIOB U THAPOKCUI0B. bop,
HUTpHI U KapOux 6opa. Amomunuii. CBoicTBa 1
MIpUMEHECHHE B IPOMBIIIUIEHHOCTH /JIex/

5.7 W3ydeHne OKUCIUTEIBHO BOCCTAHOBUTEIBHBIX 2 YK-6.1 |JI1.1J12.1J13.1
peaxrwmii /J1a6/ 012233

5.8 W3zy4yenne cBOHCTB XanbkoreHoB /J1ab/ 2 YK-6.1 |JI1.1J12.1J13.1

0103233

5.9 OKUCIIUTENTFHO BOCCTAHOBUTEIIBHBIE PEAKIIUH. 2 YK-6.1 |JI1.1J12.1J13.1
MeToapl cOCTaBIEHUS OKUCIUTEIHLHO 9219233
BOCCTaHOBUTEJIbHBIX peakuuil. XUMUUECKHE
CBOWCTBA 3JICMEHTOB TJIaBHBIX moarpymi /JIek/

5.10 ITpopaboTka IEeKIMOHHOTO MaTepHana. 15 YK-6.1 |JI1.1J12.1J13.1
CaMocTosATenbHOE U3y4YeHUE 2132533
nutepaTypsl.IIoATOTOBKA K BEITOJIHEHHIO
nmabopaTopHeIX paboT. IloaroToBKa K 3ammTe
71a00paTOpHBIX padoT. BeinoiHeHHe foMalHero
3aganust. [IoArOTOBKA K MPAaKTHYECKUM 3aHATHAM
/Cp/

Pa3gen 6. HanpaBJieHHe OKHCIUTEIBHO-
BOCCTAHOBHTEJBLHBIX NnpoueccoB. Kommiexkcusie
coeTMHEHUSI

6.1 HamnpasieHnue oKuCINTEIbHO-BOCCTAHOBUTEIBHBIX 2 YK-6.1 |JI1.1J12.1J13.1
mporieccos /JIex/ 219233

6.2 OrmnpeneneHue HalpaBICHU OKUCIUTEIBHO- 2 YK-6.1 |JI1.1J12.1J13.1
BOCCTAHOBHTEJIBHBIX peakiui. OKHUCIUTENBHO- 019233
BOCCTaHOBUTEIbHBIN noTeHma /J1a6/

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

0102233

6.4 W3y4yeHne KOMIUIEKCHBIX coerHeHni /J1a6/ 2 YK-6.1 |JI1.1J12.1J13.1

313233

6.5 ITpopaboTka IeKIMOHHOTO MaTepHana. 15 YK-6.1 |JI1.1J12.1J13.1
CaMocTosATenbHOE U3YUCHNE 213233
srepaTypbl.IIoArOTOBKA K BEITOJIHEHHIO
nabopatopHbiX padoT. [ToaroToBka K 3ammre
nabopaTopHbIX paboT. BrimoHEHNE TOMAIITHETO
3amanus /Cp/

Pazpnen 7. Xumus d- u f- a1eMenToB

7.1 Xumust snementos 1B rpynnsr; IB rpynnsr; VIIIB 2 YK-6.1 |JI1.1J12.1J13.1
rpymmsr; VIIB rpynmer; VIB rpynmst; VB rpymmsr, 012233
IVB rpynmnsr; 11IB rpynms! 1 1aHTaHOU10B; 0030p
cBoiicTB f-armeMeHTOB (aKTHHOUIOB) /JIex/

7.2 W3ydenue CBOMCTB METAJIOB MTOATPYIIIHI ITTHKA 2 YK-6.1 |JI1.1J12.1J13.1
/J1a6/ 313233

7.3 W3yueHne cBOMCTB METAJIOB MOATPYIIIBI JKeIe3a 2 YK-6.1 |JI1.1J12.1J13.1
/J1a6/ 313233




74 W3ydeHune CBOMCTB METAJUIOB ITOAIPYIIIIBI 2 2 YK-6.1 |JI1.1J12.1J13.1

maprania /J1a6/ 2152053
7.5 W3yueHne cBOMCTB METAIOB MOATPYIIIBI XpOMa 2 2 YK-6.1 |JI1.1J12.1J13.1
/J1ab/ 0102233
7.6 W3ydeHne cBOMCTB METaIOB MOATPYIIIBI BaHA UL 2 2 YK-6.1 |JI1.1J12.1J13.1
u TuTaHa /J1ab/ 313233
7.7 [IpopaboTka JIEKIHOHHOTO MaTepHaa. 2 13 YK-6.1 |JIL.1J12.1J13.1
CamocTosTeNnbHOE N3yUeHHe 219233

nutepaTypbl.IIOATOTOBKA K BHIMOIHEHHIO
nabopaTopHbIX paboT. [ToaroToBKa K 3ammre
nabopaTopHBIX paboT. BrImoIHEHNE TOMAIITHET0
3amanus /Cp/

Kontpons 54 YK-6.1 |JI1.1J12.1J13.1
5152033

5. ®OHJ ONEHOYHBIX MATEPHUAJIOB (Ilpu.ioxenne)

6. YYHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iureparypa

6.1.1. OcHoBHAas1 IMTepaTypa

ABTOpBI, COCTaBUTENH 3ariaBue Bubnuoreka WznaTenbCcTBO, TO

JI1.1 |Tabpuensu O.C. Xumust i npodeccuii u DNEKTPOHHBIN KaTajor Mocksa U1 "Akanemus", 2013
CIEIUATBHOCTEH TEXHUIECKOTO
npouIIs: yaeOHUK

6.1.2. JlonoJHUTeIbHAS JIUTEPATYpa

ABTOpBI, COCTaBUTENIN 3armnaBue Bubnuoreka W3narenscTBo, roj
JI2.1 |I'munka H.JL I'muakxa  |OOmas xumus : yue6Hoe OIEeKTPOHHBIN KaTajaor Mocksa KPOHVYC, 2010
HT. noco6ue

6.1.3. MeTroguueckue pa3padboTKku

ABTOpEI, COCTaBUTENN 3armnaBue bubnmoreka W3narenscTBo, roj
JI3.1 |Xaxanuna T.H. AHanuTHYecKast XUMHUS : DNEKTPOHHBIN KaTajnor Mocksa FOpaiit; Briciee
Xaxanuna T.1., yaebHoe nocobue obpasoBanmue, 2010

Huknruna H.I'.

6.2. Ilepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOMH ceTu « UHTEpHET

D1 |Hayunas snexktponnas 6ubnuoreka https://elibrary.ru |https://elibrary.ru

32 [Dnexrponnas 6ubnuorexka MUCuC http:/lib.misis.ru | http://lib.misis.ru

ObC YHuBepcurerckas Ou0nnorexa oHIalH omuaiix http://biblioclub.ru

93 | http://biblioclub.ru

6.3 IlepeyeHb NPOrpaMMHOIO obecrevYeHust

II.1 [Microsoft Office

I1.2 | Microsoft Teams

I1.3 |Canvas

6.4. Ilepeuyenb HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM H NPO(ecCHOHANIBHBIX 023 TaHHBIX

N.1 |Hayunas snekrponHas 6ubnmorexa https://elibrary.ru

N.2 |OnexrponHas 6ubanoreka MUCuC http://lib.misis.ru

N.3 |3bC YuuBepcurerckas 6ubimoreka onnaiit http://biblioclub.ru

N.4 |Poccuiickas miardopma oTkpsITOro oopaszosanus http://openedu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Hasnauenne OcHarieHnue

25 Xumust KommnbroTep, NpoeKkTop, 3KpaH, KOMILIEKT TEMaTH4EeCKHX
IpEe3eHTAalUH, TOCTYI K UHTEPHETY




33 Xumust O6opymoBanue: Anmapar i TUCTHILISAIAA BOABI, Bechl
TEXHHYECKHe C pa3HoBecamH, KOMIDIEKT HarpeBaTeIbHBIX
npubopos, Crosmk momabeMublid, LlltatnB mabopaTopHbIit
Oomnpiro, MCTOYHWK BBICOKOTO HampspKeHHs, KoMIUIeKT
anekTpocHabxenus, Habop dmakoHOB g  XpaHEHHS
pacTBOpoB, Ammapar UISI TPOBENCHHUS  XHUMHYCCKHUX
peaxiuii, HaGop [uIsl OTIBITOB 1O XUMHUH C DJISKTPUICCKUM
TokoM, Ilpmbop Ui HEMOHCTpAanWMU 3aKOHA COXPAaHEHUS
Macchl BemlecTB, [IpuOop IS WILTIOCTpAIlM 3aBHCHMOCTH
CKOPOCTH XMMHYECKOW peakiuu oT ycioBui, [Ipubop mis
3JIEKTpOJiN3a COJIeW, Ammapar s TMOJy4YeHHUs Ta30B,
Kommmiekr TtepmomerpoB, HabGop npubGopoB, mocyasl u
MPUHAAICKHOCTEH Ui YICHHYECKOTO  OSKCIEpHUMEHTa,
[MpubGop miust monmydeHWs Ta3oB, Beckl mabopaTtopHbIe
3JeKTpoHHbBIe, Beck! st ceimyunx marepuainoB 10 200 rp. ¢
rupssMma, Habop Mopjeneld KpHUCTAUIMYECKUX PEIIETOK,
HartypanbHble  OOBEKTHI M KOJUICKIIMH, PeaKTHBHI,
O6opymoBaHue JUIA  TPOBEACHHS  JIEMOHCTPAIIMOHHBIX
ONMBITOB €  HWCHOJB30BaHWEM  KommbioTepa,  Jlocka
ayouTopcKas C  MAarHUTHOH  TOBEPXHOCTBIO H  C
npucnocoOeHusIMi  uia  Kperierns  Tabmwm,  Crtox
JIEMOHCTPAIIMOHHBI XuUMU4ecknd, CTONBI JBYXMECTHBIE
mabopaTOpHbIE YYCHHYECKHE B KOMIUIEKTE CO CTYJIbIMHU
pa3HBIX POCTOBBIX pa3MepoB), [lomcTaBka Ui TEXHUYECKUX
cpencte oOyueHms, lllkadel ceKUIMOHHBIC AN XpaHEHUS
obopynoBanus, PakoBmHa — MoHka (B KaOuHeTe WU
nmabopanTckoit), Jlocka s cymku mocynbl, Ilkad
BEITSDKHOH, CTEHABI SKCITO3UIIHOHHEIC

46 AynuTopHs I cCaMOCTOATENBHON paboTel |Aynutopuss  Ne 46 momemieHWe I CaMOCTOSTEIBHOM
o0y4aromuxcs [paboThl OOydaromuXxcs, WMEeTCs TIOAKIIOUCHHE K CETH
"Nurepuer"” u JOCTYyH B 3JIEKTPOHHYIO

HH()OPMAITMOHHO-00Pa30BaTEIBHYIO CPEY:

TOCKa KJaccHYeckas, KOMIBIOTEp C JOCTYIOM K CeTH
"Untepuer" (16 mt.), mpoekrop (1 mrt.), sxpan (1 mr.),
[pabodee mecTo mpemnogaBarens, ctoi (16 mT.), ctyn (32 mrT.)
[1O:Windows 7 Professional, Microsoft Office 2007,
Kommnac, antuBupycuoe I10 Dr.Web, MS Teams, Visual
Studio

8. METOIUYECKHUE YKA3ZAHUA I OBYYAIOIIUXCA

JucrumirHa « XMMHS» OTHOCUTCS] K TOYHBIM HayKaM M TpeOyeT 3HaYUTeIbHOTO 00beMa caMocTosITeNnbHOH paboTsl. KadecTBeHHOE
OCBOEHHE ANCIMIUINHBI BO3MOXKHO TOJIBKO IPH CHCTEMAaTHUECKOH CaMOCTOSTENILHOM padoTe.

[Tpn moaroToBKe K BHIOIHEHMIO JIAOOPaTOpHOIT paboTHI TpedyeTcst MpopaboTKa TEOPETHIECKOT0 MaTepHaa 110 TeMe JIabopaTopHOi
paboThl, opopmMiIeHHE 1ab0PaTOPHOTO XKypHAJIA AJIsl BHECEHHS IIOIyUCHHBIX SKCIIEPUMEHTAIBHBIX PE3YJIbTaTOB U BBIIOJIIHEHUE
JloManrHero 3a1anus. [Ipu BBITOMTHEHNH 3THX TPeOOBaHHI CTYEHT JIOITYCKAETCs K BBIMOJIHEHHIO J1a00paTOpHON paboTHI.

3amuTa 1abopaTopHO pabOTHI COCTOMUT M3 ABYX YacTeil: BBITOIHEHHUS TECTOBOTO 331aHHS 10 TeMe J1abopaTopHOi paboThl 1 Oece bl
C TIperoJjaBaTesieM 110 BBIIIOJIHEHUIO SKCIIEPUMEHTANILHOM YacTH 1ab0paTopHO# paboTHI.

JlomamHee 3aanue (pemeHne 3a1ad 1o COOTBETCTBYIOIIEH TeMe 13 COOpHHKA 33/1a4) BBIIOJIHIETCS B OT/AEIBbHON TeTpanu. B
KaXJI0M CEMECTpPE MPEYyCMOTPEHBI TPU AOMAIIHUX 3a1aHUsl.

Ha xoHTpONBHYI0 paboTy BBIHOCHTCSI MaTE€pHaJl 110 HECKOJIBKUM pasJieslaM AUCIUIUIMHEL. B KaXI0M cemecTpe MpeaycMOTpeHs! J1Be
KOHTPOJIBHBIX pabOTHI.

OOyuaronuiics mojy4aeT A0IMyCK Ha SK3aMeH (BTOPOH CeMECTp) WIIH MOJIydaeT 3a4eT (IepBbId ceMeCTp), €CIIH OH TOJIHOCTHIO
BBITIOJTHWII IPOTpaMMy J1a00paTOPHOTO MPAKTUKYMa U HaOpall HeOOXO0MMOE KOJIMYECTBO OAJIIOB CEMECTPOBOTO PEHTHHTA.

1. Ilocemars Bce BUIBI 3aHATHIA.

2. CBOEBPEMEHHO 3aperuCTPUPOBATHCS Ha PEKOMEHI0BaHHBIE AJIEKTPOHHBIE pecypchl - LMS Canvas u MS Teams.

3. IIpu BO3HMKHOBEHUH JFOOBIX BOIIPOCOB I10 COJICPIKaHMIO Kypca M OpraHn3aiun paboThl CBOEBPEMEHHO 00paIaThes K
IIpernoiaBaTenio.

4. CBOEBPEMEHHO BBINIOIHUTH JOMAIIHHE 33JaHUSI.

KauecTBeHHOE OCBOCHHE AMCIMIUIMHBI BO3MOXKHO TOJIBKO IIPH CHCTEMAaTHYECKONH CaMOCTOSTENbHON paboTe, YTO MOJIepKUBACTCS
cucteMoii Texyuier arrectauuu Ha LMS Canvas.




