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

KOMl'leTel-[I[l/lﬂ Couepmaﬂﬂe KOMIICTCHIIUH I/IHI[I/[KaTOp Coz[epma}me HHAUKATOpAa
CnocobeH pewatb 3apaum | ooe 11 Pewaet 3ajauu c npUMeHeHneMm
npo¢eccu0Haan0ﬁ AeATENbHOCTHU : MaTeMaTU4yeCKoro annaparta
Ha OCHOBe Ucnosib30BaHUA n

OnK-1 TeopeTUYeCKMXx MW MnpaKTUYeCKuX anZ$:ﬂeTKu Ifzng"ﬂchn: HHbX :
OCHOB ecTecTBeHHbIX u | ONK-1.2 TpiHMH EEMXGHOCKO ﬂec Ecnui 4
TexXHUu4yecCckux Hayk, a TaKxe ne e; H b:%ﬁ AZT piHe ™ 3aja
MaTeMaTUYeCKoro annaparta po¢ecc OHanbHoW AeATenbHoc

2. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPaMMbl

AncumnnmnHb (npaKkTuku) , | MaTemaTuka

npeawecrtseywuue N3Yy4YeHuio

AUCLUNTINUHDI, pe3ynbTaThl

ocBoeHUA KOTOPbIX Heob6xoAunMbl

Ans 0oCBOeHus JNaHHOMN

AUCLIUNTIUHDI.

AvcumnnuHbl  (NpakTUKK), Ans | CTponTenbHbie MaTepuans, Ousuka

KOTOpPbIX pe3ynbTaTbl 0CBOE€HUA

AaHHON AUCLIUNTIUHDI oyayT

Heob6xoAnMbl, KakK BXO0AHbIe

3HaHuA, YMeHud BnajeHuA

Ana UX U3yUYeHus.

3. O0beM QUCHMILIMHBI B 3a4e€THBLIX €IMHHUIAX C YKA3aHHEM KOJIUYeCTBA
aKajJieMU4ecKNX YacoB, BbIIeJIEHHBIX HA KOHTAKTHYIO padoTy 00y4aronierocsi ¢
npenojaaBarejgeM (Mo BUIAM y4eOHBIX 3aHATHI) M HA CAMOCTOATEIbLHYI0 padoTy
o0y4arierocst

06wuii obbem AucuunnuHel B 3.e. /vyac: 3 / 108
dopmMa npoMexyTOuYHOM aTTecTauuu: 3auer

Buabl 3aHsTHI, MX TPYI10€eMKOCTB (Yac.) O0beM KOHTAKTHOIi

a00ThI

opa J1ad n C 00 '{Iz)uomerocﬂ c

0Gyuenust Jlekuuu adopaTopHbIe pPaKTHYecKue aMocCToATeIbHAsA y

paboTeI 3aHATHS pabora npenoaapaTeseM

(uac)

OYHO -

16 16 16 60 57
3da0Y4HaA

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

Y4eOHBbIX 3aHATHI

dopma 0byueHUA: OYHO - 3a04HaA

Cemecmp: 2




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. Crpoenune BemecTtBa {C 2JJIeMEHTAMHM JJIEKTPOHHOIO OO0y4YeHUs] H
AMCTAHIIMOHHBIX 00pa3oBaTeibHbIX TexHoJsorui} (44.)[2,4,5,6] Ha ocHoBe
UCNONMb30BaHUS TeopeTUYeCKUX W NPaKTUYECKUX OCHOB eCTEeCTBEHHbIX U
TeXHUYeCKUX HayK, paccMoTpeTb cnejyiouue pasjgensi: Teopuu CTpoeHus
atoma. AToMHoe sapo. l3oTonbl. OCHOBb KBaHTOBO-MeXaHW4YeCKOr0 ONUCaHusA
aTtoMa. YpaBHeHue llpeauHrepa. KsaHTOBble uucna. ATOMHble opbuTtanu.
CTpoeHne >3neKTpoHHbIX o6onouek aTtomoB M WoHOB. [lpaBuna KneukoBcKoro.
epuoanyeckui 3aKoH. IJHepruss uoHu3auum. CpoACTBO K  3MEKTPOHY.
dNeKTPOOTPULATENbHOCTb. XuMMYecKas CBA3b. OHHbIA U MeTannMueCKui Tunbl
cBaA3n. KoBaneHTHas cBA3b. BaneHTHoCTb. ubpuausaums aToMHbix opbuTanen.
XapaKTepuCTUKU KOBANEHTHOW CBA3WU. [JMNONbHbIA MOMEHT XWUMUUYECKON CBA3M.
CTpoeHue TBepaoro Tena.
6. JaexrTpoxumusi {Jiekuus ¢ pa3dopoM KOHKpPeTHbIX cutyaumii} (44.)[4,5,6] Ha
OCHOBE WCNONMb30BaHUS TeopeTUYeCKMX U NPaKTUYECKUX OCHOB eCTECTBEHHbIX U
TeXHUYeCKUX  HayK, paccMoTpeTb  cCneayiwwue  pasjensi:  INeKTPOAHbIN
noTeHuMan.  INEKTPOXUMUYECKME  CUCTEeMbl. [anbBaHMYyeCcKMe  SNEeMeHTHl.
XuMpueCckme  UCTOYHMKM  TOKa.  INEKTpPoOnM3  pacnnaBoB U pPacTBOpOB
aneKkTponuToB. 3aKkoHb ®apajesa. Xumuueckas U SNEKTPOXUMUYECKAs KOPPO3US.
MeToAbl  3awuMThl  OT  KOPPO3WUM. Pewatb  3ajauM  npoeccuoHanbHou
AeATeNnbHOCTU: MNpPOBOAUTb aHanNM3 MUCNONb3yeMbiX MaTepuanoB Ha npeamer
npeaynpexaeHns Koppo3uu xene3ob6eTOHHbIX W3Aenuid.

IIpakTuyeckue 3ansitus (164.)



1. OcHOBHBIE KJIACChI HEOPraHUYECKUX COeJUHEeHHUiIl {padoTa B MaJIbIX I'Pynmax}
(24.)[3,4,5] OcHOBHble KnaccChl HeOpraHMYeCKMX CoeAUHEeHMi

2. OKHCIHUTEJIbHO-BOCCTAHOBHTE/IbHBbIE peaknuu {padora B MajbIX TIpynmax}
(24.)[3,4,5] Ha ocHoBe wucnonb3oBaHWA TeopeTUUYECKUX U MpPaKTUYECKMX OCHOB
@CTeCTBEHHbX W TeXHUWYeCKMX HayK, a TakKkKe TMpuUMeHsis MaTeMaTUuecKui
annapaT, paccMoTpeTb cneayiouue pasjgensi: YpasHuBaHune OBP meToaoM
3neKTpoHHoro 6anaHca

3. Xumuueckass tepmoamHammuka {padora B Maiabix rpynmnax} (24.)[3,4,5,6] Ha
OCHOBE UCNOMb30BaHUSA TeopeTUYeCKUX U MNPaKTUYECKUX OCHOB eCTEeCTBEHHbIX U
TeXHUYeCKUX HayK, a TaKke MNPUMeHAs MaTeMaTUYeCKuWii anmapaT, paccMOTpeTb
cnepywuue pasgensi: PaccMoTpeTb 3aKOHOMEPHOCTW MPOTEKaHUs XUMUYEeCKuX
npoueccoB C TOYKU 3peHUss TepMOAUHAMUKM.

4. XuMmuyeckasi KuHeTuka {padora B Majbix rpynnax} (24.)[1,3,4,5,6] Ha ocHoBe
UCNONb30BaHUA TeopeTUYeCKUX U NpPaKTUYECKUX OCHOB eCTEeCTBEHHbIX U
TeXHUYeCKUX HayK, a TaKkKe NpPUMeHAs MaTeMaTU4eCKuii anmapaT, paccMoTpeTb
cneayiouue pasgensi: PaccMoTpeTb 3aKOHOMEPHOCTU MNPOTEeKaHUA XUMUYECKUX
npoueccoB C TOYKU 3peHUss KUHETUKM.

5. CrpoeHue aToMa W XMMHYeCKasi CBfi3b. {C 3JIeMEHTAMH 3JIEKTPOHHOIO
o0yuyeHHUs] M JMCTAHIUOHHLIX 00pa3oBaTe/bHbIX TexHoJiorui} (44.)[2,3,4,5,6] Ha
OCHOBE WCNONb30BaHUA TeopeTUYeCKUX U NpaKTUYeCKUX OCHOB eCTEeCTBEHHbIX U
TeXHUYeCKUX HayK, a TaKxe MNpuUMeHAs MaTeMmaTWyeCKun annapaTt, paccMoTpeTb
cnepywouwme pasaensi: CTpoeHue aTomMa U XUMUYeCKas CBA3b.

6. aexrpoxummusi. {pabGora B maabix rpymnnax} (44.)[3,4,5,6] Ha ocHoBe
UCNnonb30BaHUA TeopeTUYeCKUX U TNpaKTUYECKUX OCHOB eCTEeCTBEHHbIX U
TeXHUYeCKUX HayK, a TaKxe MNPUMeHAs MaTeMaTU4eCKuWii annapaT, paccMOTpeTb
cneaylouve paspensi: [anbBaHWveckuii aneMmeHT. JnekTponu3. Koppo3us.
PewaTb 3apaum  npodeccMoHanbHO/W  AeATENbHOCTU:  NPOBOAUTL  aHanu3
UCNonb3yeMbiX MaTepuanos Ha npeamet npeaynpexaeHus Koppo3uu
Xene306eTOHHbIX U3AeNui.

JlabopaTopHbie padoTsl (164.)
1. OcHOBHBIE KJIACCHI HEOPraHUYECKUX coeMHeHHi {padoTa B MaJIbIX rpynmnax;}
(24.)[4,5] N3yuuTb XMMUUYECKMEe CBONCTBA OCHOBHbIX KNAaCCOB HeOpraHU4YeCcKux
coeauHeHun. ChopmynupoBaTb BbLIBOA O CBOWCTBAX aMPOTEPHbIX FUAPOKCUAOB.
2. OKHCINTEIBbHO-BOCCTAHOBUTE/IbHbIE peaknuu. {padora B MaJbIX rpynmax}
(24.)[4,5] OKMCNMTENbHO-BOCCTAHOBUTENbHbIE PeaKLUM.
3. OcHOBHbIE 32aKOHOMEPHOCTH NPOTEKAHUS XMMHUYECKHUX MpoueccoB {padora B
Majablx rpymnmax} (24.)[1,4,5,6] PaccMoTpeTb 3aKOHOMEPHOCTUM MNpOTeKaHus
XUMUYECKMX npoueccoB C TOYKM 3peHUss KuHeTuku. [lpoBecTu uccneposaHue
3aBUCUMOCTM CKOPOCTM XMMMUYECKOM peakuuum OT KOHUEHTpauuu BewecTsa,
obpaboTaTb nonyuyeHHole pe3ynbTaThl, MNOCTPOMTb rpapuk, cAaenatb BbBOA O
BMMAHUM KOHLUEHTpPauuu Ha HanpasneHue CMeleHUs XUMUYeCKOoro paBHOBeCHUS.
4. Peakuum B pacTBOpax 3JEKTPOJUTOB {padoTa B MaJbIx rpynmnax} (24.)[4,5,6]
U3yunTb ycnoBus M BO3MOKHOCTb NpPOTEKaHUA peakuuii B pacTBopax
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anekTponutoB. ChopMmynupoBaTb BbBOA NO pe3ynbTaTaM SKCNepUMeHTa.

5. I'mapoam3 couseii {padora B Maabix rpynmnax} (24.)[4,5,6] U3yuutb BnusiHue
CUNbl  OCHOBaHUA M KMUCNOThl, o6pasylwux conb, Ha TMAPONU3 conen U
BennunHy pH pacteopa. CaenaTb BbBOA O cnocobHOCTM conu noABepraThCs
ruaponu3dy. PewaTb 3ajauM npodeccuMoHanbHOV AEATENbHOCTU: NpPOBOAUTH
aHanu3 ucnonb3yeMblXx MaTepuanoB Ha npeaMeT WU3MEHEeHUA peakuuu cpepbl U3-
3a ruaponusa conei.

6. Oaextpoxmmmus. {padora B Maabix rpynmax} (24.)[4,5,6] anbBaHuveckun
3NeMeHT. INeKTponus.

7. Koppo3us mera/uioB {padora B Maabix rpynmnax} (24.)[4,5,6] Koppo3us u
3alMTa MeTannos OT KOPpPO3uU

8. CgoiictBa Meta/ioB {padora B Majabix rpymnmax} (24.)[4,5,6] CBouncTtBa
MeTannos

CamocrosiTesibHasi padora (604.)
1. IMoaroroBka K JIa00paTOPHBIM 3aHATHAM. Odopmienne
oTueToB.(164.)[1,2,3,4,5,6] NoaroToBka K mnabopaTopHbiM 3aHATMAM. OdopmneHue
OTYeTOoB.
2. TloaroroBka k 3amuTre JadopaTopHbix pador.(16u.)[1,2,3,4,5,6] MoaroToBKa K
3auuTte nabopaTopHbix paborT.
3. HoaroroBka K KOHTPOJbLHOMY ompocy.(204.)[1,2,3,4,5,6] [loaroTtoBka K
KOHTPONbHOMY OMpOCYy.
4. IloaroroBka k 3auery(8u.)[1,2,3,4,5,6] loaroToBKka K 3auety

5. IlepeyeHb Y4eOHO-METOAMYECKOT0 OOecleYeHHs] CAMOCTOSTENbLHOH PadoThl
o0y4yaromuxcs 1Mo TUCUUILIHHE

Ana  kaxaoro o6yvawuweroca obecneyeH MHAUBUAYANbHbIA  HEOT PAHUUEHHbIN
AOCTYN K dNeKTpOHHO/ HMHhopMaunMoHHO-obpa3oBaTenbHon cpeae AnTlTY:

1. ApxaHoBa W.H., MypbiruHa W.H. YuebHoe nocobue ana npakTUYeCKMUX
3aHATMA no TeMme "XMMMYeCKas KHUHETMKA M paBHoBecue" ans CTYAEHTOB
aKkajgemMmyeckoro u npuknagHoro 6akanaBpuata M cneuyuanuteTa BCex (opm
obyueHusa.- [InekTpoHHbi pecypc]: MeToauueckue YyKa3aHUA.— INEKTPOH.
AaH .- bapHayn: AnTlTY, 2019.- Pexum AocTyna:
http://elib.altstu.ru/eum/download/ht/Arzhanova HKR up.pdf

2. XpucteHko M.C., MypbirmHa U.H. CtpoeHue BewectBa [INEKTPOHHbIN
pecypc]: YuebHoe nocobue.— 3nekTpoH. paH.— bapHayn: AnTlTY, 2015.-
Pexum poctyna: http://elib.altstu.ru/eum/download/ht/Christenko sv.pdf

6. Ilepeuennb yueOHOI JUTEpPaTYpPHI
6.1. OcHoBHasA nuTepaTypa



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».




