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

KOM]’leTeHHI/lﬂ Couepmaﬂne KOMIICTCHIITUN I/IHI[I/[KaTOp Coz[epma}me HHAUKATOpAa

CnocobeH YUuTHIBaTh Cnoco6eH nNpuUMeHATb W3MepUTENbHYl U
COBpEMEHHbIe TeHAEHLMHU BbIUMCNIUTENbHYH TEXHUKY NPU peleHuu
pa3BUTUA TeXHUKM W TexHonorui | ONK-1.3 3ajauv, CBA3aHHbIX C 3auuToi
B obnactu TexHoChepHoi OKpykawweini cpeal W obecneuyeHueM
6e30MacHOCTU, W3MEPUTENbHOW K 6e30nacHOCTU venoBeka
BbIUMCIIUTENbHOI TeXHUKHU,

OnK-1 MH(OPMALIMOHHBIX TEXHONOTWiA npu
peweHMM  TUMOBbIX  3ajay B llemoHcTpUpyeT 3HaHue 6a30BbIX
obnacTu npoecCMOoHaNbHON ONK-1.4 €CTEeCTBEHHOHAYUYHbIX M MHXEHEepHbIX
AeATeNnbHOCTH, CBfi3aHHOW  C ’ npuHUMnoB B o6nacTu TexHochepHoii
3aWMTO/  OKpyXawwel Cpeabl K 6e3onacHocTM
obecneyenuem 6e3onacHocTH
yenoseka

2. MecTO AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPaMMbl

JncumnnuHbl (npaKTMKVI) , | MaTeMaTMKa ANA WMHXEHEpPHbIX pacyeToB

npeawecTteyuue U3YyUYeHU

ANCLUUNTIUHDI, pe3ynbTaThl

ocBoeHUA KOTOPbIX Heob6X0ANMbI

ans 0CBOEHUA AaHHOW

AUCLUNTIUHDI .

Aucuunnuuel  (NPakTUKK) , ANA Xumuueckas 6e30nacHoCTb, Jkonoruueckue

KOTOPbIX pe3ynbTaThl OCBOeHMs | MPOONeMb peruona

NaHHOWN ANCLUNJTUHDI 6ynyT

Heo6XxoAUMbI, KakK BXOJAHble

3HaHuUA, YMeHna U BnajeHusa

Ana UX U3yUYeHus.

3. O0beM AUCUMILIMHBI B 3a4Y€THBLIX €IMHHUIIAX C YKA3aHHEM KOJUYeCcTBA
aKaJeMHYeCKNX YaCOB, BbIJeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aromerocs ¢
npenojaaBarejemM (M0 BUAaM Y4eOHBIX 3aHATHI) M HA CAMOCTOATEIbHYI0 padoTy
o0yuaromerocs

06wun obbem aAucumnnuHbl B 3.e. /vac: 3 / 108
dopmMa MpoMexyTOuYHOM aTTecTauuu: 3auer

Buabl 3aHsTHI, MX TPYAOEMKOCTh (4ac.) O0beM KOHTAKTHOM
®opma padoTsI
oGydenus Jexuun JladopatopHbie | IIpakTnyeckne | CamocrosiTeJbHast o0yuarouierocs ¢
paboTeI 3aHATHSA pabora npenoaaBaTesieM
(uac)
3a0YHas 4 8 8 88 23

4. Copaep:kanue IMCUMIUIMHBI, CTPYKTYPHPOBAaHHOe IO TeMaMm (pasgejaM) ¢
yKa3aHHEM OTBEACHHOI0 HAa HHUX KOJHMYECTBA aKaJeMHYECKHMX 4acOB M BHI0B
Y4eOHBbIX 3aHATHHI

dopma obyueHusa: 3ao0uHan




Cemecmp: 1

JlekunoHnHble 3aHATUA (44.)
1. Xumnueckasi TepMOAUHAMNKA. XUMHYECKAs KHHETHKA U PaBHOBecHe. {JIEKIUA
C pa30opoM KOHKpeTHbIX cutyaumii} (24.)[1,3,4,5,6] Ha ocHoBe wucnonb3oBaHUsA
TeopeTMYeCKUX M MPaKTUYECKMX OCHOB €eCTeCTBEHHbIX M TexXHUUYeCKUX Hayk,
paccMoTpeTb creaylowue pasgens: [leppoe Hayano TepMOAUHAMUKU. DHTaANbNUA.
JHepreTuyeckue >0PeKTbl XUMUUECKUX peakuuin. TepMmoxMMUUYECKUe pacyeTsl.
JHTponua. BTopoe Hauyano TepmoauMHamMuku. IJHeprus [unbbca. HanpaeneHue
XUMUYECKUX npouLeccos.
CKOpOCTb XMMUUYECKUX peakuuin. 3aKoH pencTtByiwmx Macc. I[pasuno BaHT-
Nogda. YpaBHeHue AppeHumyca. SDHeprus aktuBauuu. Kartanus. Xumuyeckoe
paBHoBecue. KoHCTaHTa paBHoBecusi. CMmeleHWe XMMUUYECKOro paBHOBeECHA.
2. Crpoenue BemecTBa. {Jleknusi ¢ Ppa3d0poOM KOHKPETHBIX CHTyauui}
(24.)[2,3,4,5,6] Ha ocHoBe ucnonb30BaHUA TeopeTUYECKUX U NpaKTUYeCKUX OCHOB
@CTeCTBEHHbIX M TeXHUYeCKMX HayK, paccMoTpeTb cnepyiuue pasaensi: Teopuu
CTpoeHuss aTtoMma. AToMHoe saapo. MW3oTonbi. OCHOBb KBaHTOBO-Me@XaHW4YECKOro
onucaHuMa aTtoMa. YpaBHeHue llpeauHrepa. KeaHTOBble uyucna. ATOMHble
opbutanu. CTpoeHue >neKTpoHHbX obonoyek aTtomoB U HOHOB. [lpaBuna
KneukoBckoro. [lepuoanueckun 3akoH. DHeprus wuoHusauum. CpoACTBO K
3NEeKTPOHY.  JNeKTPOOTpUUATENbHOCTb.  XuMUueckass CBA3b.  WOHHbIA M
MeTannuMueckuin Tunol cBA3u. KoBaneHTHasa cBA3b. BaneHTHoCTb. [Mbpuansauus
aToOMHbIX opbuTanen. XapakTepuCTUKM KOBaNeHTHOW CBA3WU. JAuMNONbHbIA MOMEHT
Xxumnuyeckon ceasu. CTpoeHue TBeEpAoro Ttena.

IIpakTuyeckue 3ausaTus (84.)
1. Xumuyeckas TepMmoauHamMmuka {padora B MaJbIx rpymnnax} (24.)[3.,4,5,6]
pumeHsis MaTemaTuuyeckuin annapat: PaccMoTpeTb 3aKOHOMEPHOCTM NpPOTEKaHUA
XUMUYECKUX NpoLeccoB C TOYKM 3PeHUs TepMOAMHAMMUKH.
2. Xumuyeckasi KuHeTuKka {padora B MaJuabix rpynnax} (24.)[1,3,4,5,6] llpumenss
MaTeMaTUUYeCKUI annapart: PaccmoTpeTtb 3aKOHOMEepPHOCTH NnpoTeKaHus
XUMUYECKUX NpOoLeCcCOB C TOYKM 3PEHUSs KUHETUKM.
3. CrpoeHue aTromMa M XHMHYeCKass CBfA3b. {padoTa B MaJbIX TIpPynmax}
(24.)[2,3,4,5,6] Ha ocHoBe ucCnonb30BaHMA TeOpPeTUYECKUX U NPAKTUUYECKUX OCHOB
@CTeCTBEHHbX W TEeXHUWYECKMX HayK, a TaKkKe TMpUMeHAs MaTeMaTUueCcKuii
annapaTt, paccMmoTpeTb cnepywuue pasgensi: CTpoeHMe aToMa M XuMuYeckas
CBA3b.
4. Duaexktpoxumus {padora B Maabix rpynnax} (24.)[3,4,5,6] Ha ocHoBe
UCNONb30BaHUA TeopeTUYeCKUX U NpPaKTUUYECKUX OCHOB eCTeCTBEeHHbIX U
TeXHUYeCKUX HayK, a TaKxe NPUMeHAss MaTeMaTU4eCKuii anmapaT, paccMOoTpeTb
cnepywwme pasgensi: [anbBaHMyeCckui 3neMeHT. Inektponu3. Koppo3us.
PewaTb 3apaum  npodeccMoHanbHO/W  AEeATENbHOCTU:  MPOBOAUTL  aHANuU3
Ucnonb3yembiX MaTepuanos Ha npeAMeT npeAynpexieHUs Koppo3uu



Xene306eTOHHbIX W3AENnuii.

JlaGopaTopHblie padoThI (84.)
1. OcHOBHBIE KJIACCHI HEOPraHUYECKUX COeAUHEHHUI {padoTa B MaJbIX Ipynmax}
(24.)[3.,4,5,6] N3yunTb XUMMYECKUe CBOWCTBA OCHOBHbIX KMAaCCOB HeOpraHWyecKux
coeauHenuni. ChopmynupoBaTb BbHIBOA O CBOWCTBAX aM(oOTepHbIX FMAPOKCUAOB
2. OKHCIHMTEJbHO-BOCCTAHOBHUTE/bHBbIC peakuuu {padora B MajbIX Ipynmax}
(24.)[3,4,5,6] OKUCNUTENbHO-BOCCTAHOBUTENbHbLIE pPeakuuu.
3. OcHOBHbIE 32aKOHOMEPHOCTH NMPOTEKAHUS XMMHUYECKHMX NpoueccoB {padora B
Maabix rpymnnax} (24.)[1,3,4,5,6] PaccmoTpeTb 3aKOHOMEpPHOCTU nNpoTeKaHus
XUMUYECKMX NpoLeccoB C TOYKM 3peHUss KuHeTuku. [lpoBecTn uccnepoBaHue
3aBUCUMMOCTM CKOPOCTU XMMUYECKON peakuuMu OT KOHUEHTpauuum BewecTsa,
obpaboTaTb nonyuyeHHole pe3ynbTaThl, MNOCTPOMTb rpapuk, cAenatb BbBOA O
BMUSHUU KOHLEHTPALUMM HA HanpaBfieHMe CMeWeHUs XUMUYEeCKOro pPaBHOBECUS.
4. Peakuum B pacTBopax 3JIeKTPOJUTOB {padora B MajbIxX rpynmnax} (24.)[3,4,5,6]
U3yuntb ycnoBuss M BO3MOXHOCTb MNPOTEKAHMA peakuuii B  pacTBopax
anekTponutoB. ChopMmynupoBaTb BbBOA NO pe3ynbTaTaM JKCNepUMEHTa.
U3yunTb BnMAHME Cunbl OCHOBAHUA M KUCNOTbl, obGpa3ywwux conb, Ha rUAPONMU3
cone u BenunuyuHy pH pacteopa. CaenaTb BbLBOA O CNOoCO6HOCTM CoMu
noasepratbcs ruaponusy. PewaTb 3asaunm npodecCUOHANbHON AEATENbHOCTH:
NMPOBOAUTbL aHanM3 WCNonb3yeMmblX MaTepuanoB Ha MpeaMeT W3MEHEeHUs peakuuun
cpeabl U3-3a rMApPonM3a conen.

CamocrosiTesibHast padora (884.)
1. IToaroroBka K JIa00pPATOPHBIM 3aHATHSIM. Odopmirenne
oT4eToB.(84.)[1,2,3,4,5,6] NMoarotoBka K nabopaTopHbiM 3aHATMAM. OdopmneHue
0TYeTOB.
2. IoaroroBka Kk 3ammuTe JadopaTopHbix pador.(84.)[1,2,3,4,5,6] NoaroToBka K
3auute nabopaTopHbix pabor.
3. BeInojiHeHHe KOHTPOJIbHOI padoThi(654.)[1,2,3,4,5,6] BboinonHeHne KOHTPOSbHOW
paboThl
4. 3amuTa KOHTPOJbHOM padoTni(34.)[1,2,3,4,5,6] 3auuTa KOHTPONbHON PabOTHI
5. HoaroroBka k 3a4ery(44.)[1,2,3,4,5,6] loAroToBKa K 3aueTy

5. IlepeyeHb Y4eOHO-METOAUYECKOTO OOecHeYeHHUs] CAMOCTOSITeJIbHON PadoThI
00y4aImuxcs Mo JTUCUHUIJIMHE

Ana  kaxaoro obyvawuweroca obecneyeH MHAUBUAYANbHbIA  HEOTr PAHUUEHHbIN
AOCTYN K 3M1eKTPOHHON WUH(POpMauUUOHHO-ob6pa3oBaTenbHou cpeae AnTlTY:

1. ApxaHoBa W.H., MypbiruHa W.H. YuebHoe nocobue ana npakTMUeCKuXx
3aHATUM no TeMme "XuMMUUYeCKas KMHETUKA WU paBHoBecue" ansA CTYAEHTOB

4



aKkajemMuueckoro u npuknagHoro 6akanaspuaTa M cCneuuanuteta BcCex (opMm
obyueHuns.- [InNeKTpPOHHbIM pecypc]: MeToauueckue YyKa3aHuA.— 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 BewecTtBa [INEKTPOHHbLIN
pecypc]: YuebHoe nocobue.- 3InekTpoH. AaH.— bapHayn: AnTlTY, 2015.-
Pexum poctyna: http://elib.altstu.ru/eum/download/ht/Christenko_sv.pdf

6. IlepeyeHb y4eOHOM JJUTEPATYPbI
6.1. OcHoBHaa nuTepaTypa

3. CemeHoB W.H. Xumusa : yuebHuk pna By3oB / CemeHoB MW.H.,
Nepdéunosa WN.MN.. - CaukT-MeTtepbypr : XWUMU3AAT, 2022. - 656 c. — ISBN
978-5-93808-389-9. — TekcTt : anekTpoHHbin // IPR SMART : [cauT]. - URL:
https://www.iprbookshop.ru/122441.html (aata o6paweHus: 29.03.2023).
— Pexum poctyna: Ans aBTOpU3Up. Monb3oBaTenen

4. Mpecc U.A. OcHoBbl obuwen xumuum : yuebHoe nocobue / lpecc WU.A..
— CaHkT-Netepbypr : XUMU3JAAT, 2020. - 352 c. - ISBN 078-5-93808-344-9.
- Tekct : >nekTpoHHbwi // IPR  SMART : [canwt]. - URL:
https://www.iprbookshop.ru/97819.html (aata o6GpaweHus: 29.03.2023). -
Pexum poctyna: ans aBTOpu3uUp. nonb3oBaTenei

6.2. JlononHuTenbHaa nuTepaTypa
5. Obwas xumua. [llpakTukym : yuyebHoe nocobue / H.I'. Bunkosa [wu

Ap.].. — MeH3a : [leH3eHCKW/A rocyAapCTBEHHbIA YHUBEPCUTET apXUTEKTYpbl M
cTtpoutenbctBa, JbC ACB, 2013. - 115 c. - ISBN 978-5-9282-0868-4. -
TekcT : 3MEeKTPOHHbIN  // IPR  SMART : [canT]. - URL:

https://www.iprbookshop.ru/75310.html (pata o6pawenus: 29.03.2023). -
Pexum poctyna: Ans aBTOpM3Up. nNonb3oBaTenei

7. lIlepeyenb pecypcoB HH(POPMAUUOHHO-TEJIECKOMMYHUKAIMOHHON  CeTH
«/HTEpHEeT», HEOOXOAUMBIX 1JISl 0CBOCHH S JUCHMILIUHBI

6. 'mneptekcToBoe nocobue Xumua (www.chem-astu.ru)

8. ®oHa OUEHOYHBIX MAaTEePpHAJIOB [JI TPOBEAEeHUS] TEKYIIero KOHTPOJS
yCIIEeBA€MOCTH M MPOMEKYTOUYHOM aTTecTaluu

CoaepxaHne MnpPOMEXyTOYHOM aTTeCcTauMu pacKpbiBaeTCd B  KOMMNIEKTe
KOHTPONUPYOWUX MaTepuanoB, npeAHa3HAYEHHbIX AN MNPOBEpPKU COOTBETCTBUSA
YPOBHA MNOAroTOBKM No AucuunnuHe TtpeboBaHuam OI0C, KoTopble XPaHATCA Ha
Kafpeape-pa3pabotunke PMA B neuatHoMm Buae u B INOC.



9. Ilepeuenn HUHPOPMAIMOHHBIX  TEXHOJOIMH,  HMCHOJb3YEeMbIX  IPH
OCYIIeCTBJICHMH 00pa30BaTeJIbHOr0 Ipolecca Mo JUCHUILIMHE, BKJIIOYas
nepeyeHb NPOrPAMMHOIO olecnedyeHUs] M HMH(OPMANUOHHBIX CIPABOYHBIX
CUCTEM

Ans ycnewHoro O0CBOEHUS AMCLUMMIMHBI MCMONb3YNTCS Pecypchl 3NeKTPOHHO/ MH(GOpMaLMUOHHO-
o6pa3oBaTenbHOi cpedbl, oGpa3oBaTenbHbie WHTEPHET-NOpTanbl, rno6anbHas KoMNblTepHas
ceTb  WHTepHer. B npouecce wM3yuyeHus  AMCUMMNMHBI  MPOMCXOAUT  MHTEPaAKTUBHOE
B3auMogeiicTBue obyuaiwerocs C npenojgaBaTeneM 4epe3 MWUHbIA KabMHeT CTyAeHTa.

Nenn Hcnoab3yeMoe mporpaMMHoOe odecrnedeHne
1 LibreOffice
2 Windows
3 AHTusupyc Kaspersky
Nenm Hcnonb3yemblie npodeccnoHaibHbie 0a3bl JAHHBIX M HHPOPMALMOHHBbIE
CIIpaBO4YHbIC CHUCTEMbI
1 HauuoHanbHas 3nekTpoHHas 6Gubnuoteka (H3b) - cBOGOAHLIA AOCTYN uuTaTenel
K ¢oHaaM poccuickux 6ubnuotek. CoAepxuT  Konnekuuu  OUUPPOBaAHHBIX
AOKYMEHTOB (KaK OTKpbITOro JAOCTyna, TaK MW OrpaHWYeHHbX aBTOPCKUM
npaBoM), a TaKxe KaTanor W3jaHun, XxpaHauuxcs B 6ubnuotekax Poccum.
(http://u36.pd/)

10. Onucanue  MarTepHaIbLHO-TEXHHMYECKO  0a3pl, HeOOXOMUMOH  JJd
OCYIIIECTBJIEHHSI 00Pa30BaTEJILHOI0 MPOIEcca Mo IUCIUIIHHE

HaumeHoBaHMe cielUAJIbHBIX NOMEIEHUH U MOMeEIIeHUIl JJIs1 CAaMOCTOATEIbHON paﬁoTbI

yuyebHble ayAMTOpPUM ANS NpoBefeHUs yuyebHbIX 3aHATWI

noMeweHna Ansi CaMoCTOSTENbHOM paGOTbI

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




