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1. Ilepeyenb MIaHUpPYeMbIX Pe3yabTATOB O00y4YeHHMS IO JUCUMILIMHE,
COOTHECCHHBIX ¢ HHAUKATOPAMH I0CTHKEHUS KOMIIETEHIU

KOMl'leTel-[[[I/lfl Conepmaﬂﬂe KOMIICTCHIITUN I/IH}II/IKaTOp Coz[epma}me HHAUKATOpAa
CnocobeH NPOBOAUTD
3KCnepuMeHTanbHble
WCCNejoBaHUA M U3MepeHus,
obpabaTbiBaTh U NpeACTaBNATH iposoauT SKCnepuMenTanbHreie
OnK-3 P P OnK-3.2 UccneaoBaHus, obpabaTbiBaeT ]
nonyyeHHsle AaHHbe C  YYeToM
npeACTaBnsieT MosyyeHHble AaHHbe
cneuudmMKu MeTOAOB U CPeACTB
TeXHUYeCKUX U3MepeHuii B
npubopoCcTpoeHuu
2. Mecto AUCHHUIIJIMHBI B CTPYKTYPpPE 06pa3OBaTeJIbHOI7[ nmporpamMmmbI
Ancumnnmntsl (npakTuku) , | MaTemaTuka
npeawecrtseywuume N3YyUYeHuno
AUCLUNTTIUHDI, pe3ynbTaThl
0CBOEHUA KOTOPbIX Heo6XxoAnMbl
ans 0CBOEHHUSA AaHHOW
AUCLUNTIUHDI .
AncumnnuHb (npaKTMKM), Ans | Matepnanoseaenue, 3konorus
KOTOpPbIX pe3ynbTaThl 0CBOEHUA
JNaHHON AUCLUNITUHDI GyAyT
Heo6xoAnMbl, KakK BXO0AHbIe
3HaHuA, yYMeHUa U BllaAeHuA
AnA UX U3yvyeHus.

3. O0beM AUCUMILIMHBI B 3a4€THBIX €IMHHUIAX C YKA3aHHEM KOJIUYeCTBA
aKaJieMU4eCcKNX YaCOB, BbIIeJIEHHBIX HA KOHTAKTHYIO pa0oTy 00y4alonierocsi ¢
npenojaaBarejemM (Mo BUIAM y4eOHBIX 3aHATHI) M HA CAMOCTOATEIbHYI0 padoTy

o0y4yarierocst

06wuii o6beM AUCLMMMUHLI B 3.e.

/uyac: 3 / 108

OGopMa NpoMexyTOUHO/ aTTecTauuu: 3aueT

Buasbl 3aHsTHIL, MX TPYA0EMKOCTD (Yac.) O0beM KOHTAKTHOM
®opma padoTsl
0GyueHus Jexuun JlabopaTopusbie | IlpakTuyeckue CamocrosiTesbHAS o0y4arouerocs ¢
paboTel 3aHATHSA pabora npenoaaBartesiemM
(uac)
OYyHas 16 16 16 60 57

4. CoaepkaHue IMCHUILVIMHBI, CTPYKTYPHUPOBaHHOE MO TeMaM (pa3gejam) ¢
yKa3aHHeM OTBeJeHHOT0 HAa HUX KOJHYECTBA aKaJeMHYeCKMX 4YacOB M BU/IO0B

Y4eOHBbIX 3aHATHI

dopma obyueHua: ouHan
Cemecmp: 1




Jlekunonnple 3ansaTus (164.)
1. BBegenue. OCHOBHBI€ 3aKOHbBI W TOHSTHSA XHMHM. {JIeKHUSI € pa3dopom
KOHKPeTHbIX cutyaumii} (24.)[4,5] 0CHOBHble 3aKOHbl U MOHATMA XUMUU. OCHOBHble
Knacchl HeopraHMyeckux CoeauHEeHWN.
2. XumMn4yeckass TEPMOAUHAMHUKA. {JIEKIUA ¢ Pa300poM KOHKPETHBLIX CHUTyallMii}
(24.)[4,5,6] Ha ocHOBe wucCnonb30BaHMA TeopeTUYeCKUX U MPaKTUYECKUX OCHOB
@CTeCTBEHHbIX M TEeXHUUYECKUX HayK, paccMoTpeTb cnejayiouue pasgensi: [llepsoe
Hauano TepMOAMHAMUKW. DHTanbnuA. IJHepretTuyeckue >3SPHeKTb XUMUYECKUX
peakuun. Tepmoxumuyeckue pacueTsl. JHTponus. BTopoe Hauano
TepmoAuHamuku. JHeprua m66ca. HanpaBneHue xuMMMUECKUX MPOLLECCOB.
3. XuMuyeckas KHHETHKAa UM paBHOBecue. {JIeKUHMS ¢ pa300pOM KOHKPETHBIX
curyanmii} (24.)[1,4,5,6] Ha ocHoBe uCnonb30BaHUA  TeOpPeTUUYECKUX U
NMPaKTUYECKMX OCHOB eCTeCTBEHHbIX M TeXHUYeCKUX HayK, paccMoTpeTb
cneayiouue pasgensi: CKOPOCTb XMMUUYECKMX peakuui. 3aKOH AelCTBYWUX
mMacc. [lpasuno BaHT-Tofpha. YpaBHeHue AppeHuyca. IHeprusi aKkTUBaLUM.
Katanu3. Xumunyeckoe paBHoBecue. KoHcTaHTa paBHoBecusi. (CMeweHue
XUMUYECKOro paBHOBECHS.
4. JIucmepcHble cHCTeMBbl {JIeKHMSI C Pa300poM KOHKPETHBLIX CHUTyallMii}
(24.)[4,5,6] PactBopbi. Cnocobbl  BblpaXeHMA  KOHUEHTpauuM  pacTBOPOB.
BosopoaHbli noka3aTenb KUCNOTHOCTU. Peakuum B pacTBopax >NeKTpONUTOB,
yCnoBua UX npoTekaHusa. uaponus conen.
5. CrpoeHue BemecTBa {JieKIUsA ¢ Ppa300poM KOHKPETHBIX CHTYyalMii}
(44.)[2,4,5,6] Ha oCHOBe uCMONb30BaHWA TeOpeTUYECKUX U MNpaKTUYEeCKUX OCHOB
@CTeCTBEHHbIX M TeXHUYeCKMX HayK, paccMoTpeTb cneaywuue pasaensi: Teopuu
CTpoeHus aTtoMma. AToMHoe saapo. MW3oTonbi. OCHOBb KBaHTOBO-M@XaHU4YECKOro
onucaHuMa aTtoMma. YpaBHeHue llpeauHrepa. KeaHTOBble uyucna. ATOMHble
opbutanu. CTpoeHue >neKTpoHHbX ob6onoyek atomoB U HOHOB. [lpaBuna
Kneukosckoro. [lepuoanueckun 3akoH. DHeprus wuoHusauum. CpoACTBO K
3MeKTPOHY.  JNeKTPoOTpULATENbHOCTb.  XMMUYeCcKasas  CBA3b.  WNOHHbIA U
MeTannuueckui Tunbl cBA3u. KoBaneHTHas cBA3b. BaneHTHoCcTb. Mbpuausaums
aTOMHbIX opbuTanei. XapaKTepUCTUKM KOBANEHTHOW CBA3M. [MNONbHbLIA MOMEHT
xumnyeckon ceasu. CTpoeHue TBepaoro Ttena.
6. Jaexrtpoxumus {jiekuus ¢ pa3dopoM KOHKpPeTHbIX cutyaumii} (44.)[4,5,6] Ha
OCHOBE MCNOMb30BaHUSA TeopeTUUECKUX WU MPaKTUYECKUX OCHOB eCTeCTBEHHbIX U
TeXHUYeCKUX  HayK, paccMoTpeTb  Cneaylwue  pasgenbi:  INeKTPOAHbIN
noteHuuan.  INeKTPOXUMUYECKUe  CUCTEeMsl. [anbBaHUuYeCKne  dneMeHThl.
XuMmyeckme  UCTOUYHMKM  TOKA.  INeKTpPoONM3  pacnnaBoB U pacTBOPOB
JMeKTPoNuTOB. 3aKoHb Papagesi. XuMuuyeckas M SNeKTPOXUMUYECKass KOPPO3us.
MeToapl  3awuMThl  OT KOppo3uu. Pewatb 3ajauu npodpecCUoHanbHow
AeATEeNbHOCTU: MNpPOBOAUTb aHANM3 MCNONb3yeMblX MaTepuanoB Ha npeamer
npeaynpexaeHnss KOppo3uu xene3ob6eTOHHbIX U3Aenuii.

IpakTuyeckue 3ansitus (164.)
1. OcHOBHbBIE KJIACCHI HEOPraHUYECKUX COeIMHeHnH {padoTa B MAJIbIX IPynmnax;}
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(24.)[3,4,5] OCHOBHble KnaccChl HEOpPraHMYeCKUX CoeauHeHUN

2. OKHCIHMTEJIbHO-BOCCTAHOBHTE/IbHBbIE peaknuu {padora B MajJbIX Ipynmax}
(24.)[3,4,5] Ha ocHoBe wucnonb3oBaHWA TeopeTUUYECKUX WU MpPaKTUYECKUX OCHOB
@CTEeCTBEHHbIX M TeXHMYeCKMX HayK, a TaKke TMpUMeHAA MaTeMaTuyecKui
annapaTt, paccMoTpeTb cneaylouue pasjgensi: YpasHuBaHue OBP meTosoM
3NeKTPOHHOro 6GanaHca

3. Xumuueckass tepmoamHammuka {padora B Maiabix rpynmax} (24.)[3,4,5,6] Ha
OCHOBE UCNOMb30BaHUA TeopeTUYeCKUX U MNPaKTUYEeCKUX OCHOB eCTeCTBEHHbIX U
TeXHUYeCKUX HayK, a TaKkKe MNPUMeHAs MaTeMaTU4eCKuii anmapaT, paccMOTpeTb
cneayiouue pasgensi: PaccMoTpeTb 3aKOHOMEPHOCTU MPOTEKAHUA XUMUYECKUX
npoueccoB C TOYKU 3peHUss TepMOAUHAMUKM.

4. Xumuyeckasi KuHeTuka {padora B Majbix rpynnax} (24.)[1,3,4,5,6] Ha ocHoBe
MCNONb30BaHUA TeopeTUYEeCKUX W NPaKTUYECKUX OCHOB €eCTEeCTBEHHbIX U
TeXHUYECKUX HayK, a TaKxe MNpUMeHAs MaTeMmaTMyeCKUn annapaTt, paccMoTpeTb
cneayiouue pasgensi: PaccMoTpeTb 3aKOHOMEPHOCTU MNpPOTeKaHUs XUMUYECKUX
MPoLecCcoB C TOUYKU 3PEHUS KUHETUKM.

5. CrtpoeHue aTromMa W XUMHYECKas CBf3b. {padora B MajJbIX rpynmnax;}
(44.)[2,3,4,5,6] Ha ocHoBe ucCnonb30BaHUA TeOpeTUYECKUX U NPaKTUUECKUX OCHOB
@CTEeCTBEHHbX M TeXHMYeCKUX HayK, a TaKke TMNpUMeHAs MaTeMaTuyecKui
annapaTt, paccMmoTpeTb cnepywuue pasgensi: CTpoeHMe aToMa M XuMMYecKas
CBA3b.

6. DJuexkrpoxummus. {paGora B maabix rpynnax} (44.)[3,4,5,6] Ha ocHoBe
UCNONMb30BaHUS TeopeTUYeCKUX W NPaKTUYECKUX OCHOB eCTEeCTBEHHbIX U
TeXHUYeCKUX HayK, a TaKxe MNPUMeHAs MaTeMaTU4eCKuWii anmapaT, paccMoTpeTb
cneaywwme pasgensi: [anbBaHMyeCKuii 3neMeHT. Inektponu3. Koppo3us.
PewaTb 3ajauun  npodecCUOHANbHOW  AeATENbHOCTU:  NPOBOAUTL  aHanNu3
UCNonb3yeMbiX MaTepuanos Ha npeameTt npeaynpexaeHus Koppo3uu
Xene306eTOHHbIX U3AenuN.

JlabopaTopHbie padorsl (164.)
1. OcHOBHBIE KJIACChI HEOPraHUYECKUX COeJUHEeHUil {padoTa B MaJbIX IPynmax}
(24.)[4,5] N3yuuTb XMMUUYECKMEe CBOWNCTBA OCHOBHbIX KNAaCCOB HeOpraHU4YecKux
coeauHeHun. ChopmynupoBaTb BbLIBOA O CBOWCTBAX aMPOTEPHbIX FUAPOKCUAOB.
2. OKHCINTEBbHO-BOCCTAHOBUTE/IbHbIC peaknuu. {padora B MaJbIX rpynmax}
(24.)[4,5] OKMCNMTENbHO-BOCCTAHOBUTENbHbIE PeaKLUM.
3. OcHOBHbIE 32aKOHOMEPHOCTH NPOTEKAHUSI XMMHUYECKHUX MpoueccoB {padora B
Majabix rpynmax} (24.)[1,4,5,6] PaccMoTpeTb 3aKOHOMEPHOCTM MNpoTeKaHus
XUMUYECKUX NpoLeccoB C TOYKUM 3peHus KuHeTuku. [lpoBecTn wuccneposaHue
3aBUCUMOCTM CKOPOCTM XMMUYECKOM peakuuum OT KOHUEHTpauuu BewecTsa,
obpaboTaTb nonyuyeHHvle pe3ynbTaThl, MNOCTPOMTb rpaduk, caenaTtb BbIBOA O
BMMAHUM KOHLUEHTpPauuu Ha HanpasneHue CMeleHUs XUMMYeCKoro paBHOBeCHUS.
4. Peakuum B pacTBOpax 3JIEKTPOJUTOB {padoTa B MaJbIXx rpynmnax} (24.)[4,5,6]
WU3yuutb ycnoBus U  BO3MOXHOCTb MPOTEKAHMs peakuuii B  pacTBopax
anekTponutoB. ChopmynupoBaTb BbBOA NO pe3ynbTaTaM SKCNepUMeHTa.
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5. T'mapoam3 coJjieit {pa6ora B Maabix rpymnmnax} (24.)[4,5,6] U3yuutb BnusHue
CUNbl  OCHOBaHMA M KUCNoThl, o6pasylwux Conb, HA TMAPONU3 conen U
Benuuundy pH pactBopa. CaenaTb BbIBOA O CnNocobHOCTM conu nojsepratbCA
ruaponu3dy. PewaTb 3agauM npodeccMoHanbHOVW AEATENbHOCTU: MNPOBOAUTH
aHanu3 ucnonb3yeMmblx MaTepuanoB Ha npeaMeT WU3MEHEeHUs peakuuu cpepbl U3-
3a rujponusa coneu.

6. Diaektpoxumus. {padora B Maabix rpymmax} (24.)[4,5,6] anbBaHuueckui
dNeMeHT. JneKTponus.

7. Koppo3uss Mera/ioB {paGora B MajbIx rpymnmnax} (24.)[4,5,6] Koppo3us wu
3auTa MeTannos OT KOPpO3uU

8. CpoiictBa MeTa/uI0B {paGora B Majbix rpymnmax} (24.)[4,5,6] CsoucTBa
MeTansnos

CamocTosiTesibHasi padora (604.)
1. IHoaroroska K JadopaTopHBIM 3aHATHAM. Od¢opmienne
otueToB.(164.)[1,2,3,4,5,6] NoaroToBka K nabopaTopHbiM 3aHATMAM. OdopMmneHune
OTYeToB.
2. IloaroroBka K 3amuTre JadopaTropHbix pador.(164.)[1,2,3,4,5,6] loarotoBka K
3aumTe nabopaTopHbiX paboT.
3. IHoaroroBka K KOHTPOJbLHOMY ompocy.(204.)[1,2,3,4,5,6] [MoarotoBka K
KOHTPOSIbHOMY onpocy.
4. MMoaroroBka Kk 3a4ery(8u.)[1,2,3,4,5,6] loAroToBKa K 3aueTy

5. IlepeyeHb Y4eOHO-METOAUYECKOI0 OO0eCHeYEeHUs] CAMOCTOSITEJbHON PadoThI
00y4arIMXcs M0 JTUCUHUIIJIMHE

Ina kaxgoro obyuvawweroca obecneyeH WHAUBMAYANbHbLIA  HEOrPAHUUEHHbIN
AOCTYN K 3NeKTPOHHOM UHhopMauuoHHO-ob6pa3oBaTenbHoi cpeae AnTlTY:

1. ApxaHoBa W.H., MypbiruHa WU.H. YuebHoe nocobue Ans npakTUyeckux
3aHATUA no TeMme "XuMMYeCKas KUHeTMKA W paBHoBecue" ans CTYAEHTOB
aKkajemMuueckoro u npuknagHoro 6akanaspuaTa M cneuuanuteta BcCex (opMm
obyueHusa.- [InekTpoHHbi pecypc]l: MeTtoauueckue YyKa3aHUSi.— INEKTPOH.
JaH .- bapHayn: AnTlTY, 2019.- Pexum AocTyna:
http://elib.altstu.ru/eum/download/ht/Arzhanova_HKR up.pdf

2. XpucteHko M.C., MypbiruHa W.H. CtpoeHue BewectBa [INEKTPOHHbLIN
pecypc]l: YuebHoe nocobue.— InekTpoH. AaH.— bapHayn: AnTlTY, 2015.-
Pexum poctyna: http://elib.altstu.ru/eum/download/ht/Christenko sv.pdf

6. Ilepevyenn yueOHOIM JUTEPATYPbI



6.1. OcHoBHasA nuTepaTypa

3. CemeHoB W.H. Xumua : yuebHuk pna By3os / CemeHoB W.H.,
Neppunosa WN.N.. - CankT-Mletepbypr : XWUMU3AAT, 2022. - 656 c. - ISBN
978-5-93808-389-9. — Tekct : anekTpoHHbii // IPR SMART : [canT]. — URL:
https://www.iprbookshop.ru/122441 . html (aata o6paweHus: 29.03.2023).
- Pexum poctyna: Aans aBTOpu3up. nofb3oBaTeneu

4. MNpecc U.A. OcHoBbl obuwen xumuum : yvyebHoe nocobue / Mpecc U.A..
— CaHkT-lleTepbypr : XWMU3JAAT, 2020. - 352 c. — ISBN 078-5-93808-344-9.
— Tekct : 2nekTpoHHbin // IPR  SMART : [camt]. - URL:
https://www.iprbookshop.ru/97819.html (aata o6GpaweHus: 29.03.2023). -
Pexum pocTtyna: Ana aBTOpU3Mp. nonb3oBaTenewn

6.2. JlononHuTenbHaa nutepaTtypa
5. 06was xumusa. [MpakTukym : yuyebHoe nocobue / H.I. Bunkoa [wu

ap.].. — MeH3a : [leH3eHCKUN TrOCYAAPCTBEHHbLIN YHUBEPCUTET apXUTEKTYpbl U
ctpoutenbctBa, I3bC ACB, 2013. - 115 c. - ISBN 978-5-9282-0868-4. -
TekcT : 3NEeKTPOHHbIN // IPR  SMART : [canT]. - URL:

https://www.iprbookshop.ru/75310.html (aata o6pawenus: 29.03.2023). -
Pexum poctyna: ans aBTOpu3uUp. nonb3oBaTenei

7. Ilepeyenbp pecypcoB HMH(OPMANUOHHO-TEJICEKOMMYHHKAIIMOHHON  CeTH
«/HTepHEeT», HEOOXOAUMBIX IJISI 0CBOEHH S JUCHUILTUHBI

6. MunepTekcTtoBoe nocobue Xumna (www.chem-astu.ru)

8. ®oHI OUEHOYHBIX MATEPHAJIOB /I NPOBEACHUS TEeKYLIero KOHTPOJS
yCIIeBAeMOCTH M MPOMEKYTOYHOM aTTecTAlNH

CoaepxaHue MPOMEXYTOUHOM aTTecTauuum PpacKpbiBaeTcsi B KOMNneKTe
KOHTPONUPYOWKUX MaTepuanoB, npeAHa3HAYEHHbIX AN MNPOBEPKU COOTBETCTBUSA
YPOBHA MOATrOTOBKM no AucuunnuHe TtpeboBaHuam OI0C, KoTopbie XpPaHATCA Ha
Kadeape-pa3pabotumke Pl B neuatHom Buge u B I0C.

9. Ilepeyenr  MHGOPMALMOHHBIX  TEXHOJOIMH,  HCHOJb3yeMbIX  IpPH
OCYLIECTBJICHMH 00pa30BaTeJbHOr0 Ipouecca Mo [AUCUHMIUIMHE, BKJIIOYas
NepeyeHb MNPOrPaMMHOIO olecnedyeHUs M HMHMOPMALMOHHBIX CIPABOYHBIX
CUCTEM

Insa ycnewHoro ocCBOe€HUA AUCUUNNAUHBI UCNONb3YHNTCA peCypcChl BHEKTPOHHOM MH(I)OpMaLIMOHHO-
06pa303aTean017| cpeabl, 06pa3OBaTeanb|e UHTEepPHeT-nopTanbl, rnobanbHas KOMNblTEpPHas
ceTb WHTepHeT. B npouecce n3yyeHus ANCLUUNTTUHDI npouncxoaunT WHTEepPaKTuBHoOe
B3auMoAeincTBue Oﬁy‘-laIOI.I.I,EFOCﬂ C npenojaBaTtenem yepes NUYHbIA KabuHeT CTyA€eHTa.

Nenn Hcnonb3yemoe nporpaMmMHoe odecrnedyeHme
1 LibreOffice
2 Windows




Nemn Hcnoab3yemoe nporpaMMHoe obecrnieyeHune

3 AHTuBupyc Kaspersky
Nenn Hcnonb3yemblie npodeccnoHaibHbie 0a3bl JAHHBIX M HHPOPMALMOHHbIE
CIIPaBOYHBIC CUCTEMBI
1 HaunoHnanbHas >nekTpoHHas 6ubnuoteka (H3b) - cBOGOAHBIA AOCTYNn uuTaTenei

K ¢oHaaM poccuickux 6ubnuotek. CoAepxuMT  KoOnnekuun  OUUPPOBAHHBIX
AOKYMEHTOB (KaK OTKpbITOro JAoCTyna, TaK MW OrpaHWYeHHbX aBTOPCKUM
npaBoM), a TaKxe KaTanor W3jaHun, XxpaHauuxcsa B 6ubnuotekax Poccum.
(http://us6.pd/)

10. Onucanue  MaTepuaJbHO-TEXHHMYECKON  0a3bl, HEeoOXoauMoOMH  JJIH
OCYIIECTBJIEHHSI 00Pa30BaTEJIbLHOI0 MPOLEcca Mo IAUCIUIIHHE

HaumeHoBaHMe cielMAJIbHBIX NOMEILEHUH U MMOMeNIeH’il JJIsl CAMOCTOATEIbHON paﬁoTbI

yuebHble dyAUTOpUK AnAa npoeejeHuA yuebHbIX 3aHATUIA

noMeweHna Ansi CaMoCTOSTENbHON paﬁoTM

MaTepuanbHO-TexHMYeckoe obecneyenune U opraHu3auus
obpa3oBaTenbHOro npouecca no AUCUMNIIMHE AN MHBANMAOB U nuu C
OrpaHUYEHHbLIMU BO3MOXHOCTAIMM 340POBbA OCYWECTBNAETCA B COOTBETCTBUU C
«Monoxennem 06 obyuyeHMn WHBaNUAOB M NUL C OrPaHUUYEHHbIMM BO3MOXHOCTSAMU
30pOBbA».




