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

KOMl'leTel-[I[l/lfl Conepmaﬂne KOMIIETECHIUHN I/IHI[I/IKaT()p Coz[epma}me mmmcaTopa

CnocobeH U3yvatb,
aHanu3unposaTth, ucnonb30BaTb
MeXaHM3Mbl XUMMUYECKUX peaKLUuii,
NPOUCXOAAWMX B
TeXHONornyeckKkux npoueccax 7] AEMOHCTpMpyeT 3Hanue 0 C:I'pOEHMVI
OKpyXalueM Mupe OCHOBbIBASACh BewecTtBa, npupoae XuUMUYeCKou CBA3u

onK-1 Ha 3HAHUSIX ’0 CTDOCHMH onK-1.1 n CBOWCTBaX pas3nuuHbIX KnaccoB
BeWeCTBA, NPUpOAe xuMMEeCKoﬁ XUMUYECKUX DNIEMEHTOB, COeAUHEHMiA,
CBA3U U CBOI7ICTBaX Pa3nnyHbIX BEelecTs W Matepuanos
KnacCcoB XUMUYECKUX DSJeMeHTOB,
CoeiMHeHu! , BelecTs 7]
MaTepuanos

2. MecTOo ITHCHMILINHBI B CTPYKTYPE 00Pa30BaATEJILHON MPOrpaMMbI
YKTY

JncumnnuHbl (HpaKTMKM), MaTtemaTuka, dKonorus

npeawecTByluue U3yuyeHuio

AUCLMUNIINHDI, pe3ynbTaThl

OCBOEHMA KOTOpbIX HeobxoanMbl

ans 0CBOEHUS JaHHOMU

AUCLMUNIINHDI .

UCLIUMNUHDI npakTUKK ns | AHanUTUUeCKas XUMUA U (U3UKO-XUMUYECKMEe MeTOAbl
L P y A

KOTOPbIX Pe3ynbTaTbl OCBOEHWs | 3HANMU3a, PU3UYECKas XuMus

JaHHON AVUCLMNITUHDI oyayT

Heob6xoAUMbI, KakK BXOJAHble

3HaHUA, YyMeHMAa U BNajeHus

AN UX U3YYeHus.

3. O0beM AUCUMILIMHBI B 3a4Y€THBIX €IMHHUIIAX C YKA3aHHEM KOJUYeCcTBA
aKaJieMU4€eCKNX YaCOB, BbIIEJICHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aronierocs ¢
npenojaasareseM (M0 BUJIaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSTEJIbHYI0 padoTy

o0y4yarierocst

06wu obbeM AUCLUMNNUHbLI B 3.e.

/vac: 6 / 216

dopMa NpoOMeXyTOYHO/i aTTecTauuu: IK3aMmeH

Buapl 3aHsTHil, NX TPYI10€eMKOCTH (Yac.) O0BbeM KOHTAKTHOM
®opma padoTsI
oGydenus Texiuun JlaGopatopubie | IlpakTuueckne | CamocrosiTebLHAs oGy4arouierocs ¢
padoThI 3aHATHS padora npenojgaBartesem
(uac)
oYHas 32 32 16 136 95

4. Copaep:kanue IMCUMIUIMHBI, CTPYKTYPHPOBAaHHOe IO TeMaMm (paszgejaMm) ¢
YKa3aHHEM OTBeJIeHHOI0 HAa HUX KOJHYeCTBA aKaJeMHYeCKMX YacOB M BUIAOB

Y4eOHBbIX 3aHATHH

dopma obyueHusa: ouHan
Cemecmp: 1




JlekunonHnple 3aHATHA (324.)
1. BBegenue. OcCHOBHBI€ 3aKOHbBI W TOHSTHSA XHMHH. {JIeKHUsI ¢ pa3dopom
KOHKPeTHbIX cutyaumii} (24.)[4,5] 0CHOBHble 3aKOHbl U MOHATMA XUMUU. OCHOBHble
Knacchl HeopraHUYyeCcKUx CoeAuHeHur. XMMUUYECKUN DKBUBAMNEHT.
2. XumMmn4yeckass TEPMOAUHAMHUKA. {JICKIUA ¢ Pa300poM KOHKPETHBLIX CHUTYyallMii}
(24.)[4,5] NlepBoe Hauano TepMOAMHAMMKMU. IJHTANbMNUA. JHepreTnyeckue SPPeKTbl
XUMUUYECKUX peakuuin. Tepmoxumuueckue pacuyeTbl. IHTponus. BTopoe Hauano
TepMoAMHaMuku. JHeprua mb66ca. HanpaBneHne XMMUUECKMX MPOLLECCOB.
3. XuMuyeckass KHHETHKAa U pPaBHOBecue. {JIeKIHs ¢ pa300poM KOHKPETHBIX
curyanumii} (24.)[1,4,5] CKOpOCTb XMMMYECKUX peakuuii. 3aKoH JAelCTBYWUX
macc. [lpasuno BaHT-lTodha. YpaBHeHUe AppeHuyca. IHeprusi aKTUBALMM.
Katanu3. Xumuueckoe paBHoBecue. KoHcTaHTa paBHoBecusi. CMeweHue
XUMUYECKOr0 paBHOBECHSA.
4. JlucnepcHble cucTeMbl {JIeKHMS C PpPa300poM KOHKPETHBIX CHTyauui}
(64.)[2,4,5] PactBopbl. Cnocobbl  BbipaXeHWs  KOHUEHTpauuu  pacTBOPOB.
JHepreTuyeckue 3bhpeKTbl npu pacTBOpPEHUH. CBouncTBa pacTBOpOB
He3NEeKTPONMTOB.  JNeKTponuTUYeckas  uoHu3auusa. CBolcTBa  pacTBOpPOB
anekTponuToB. W30ToHUuYecKku KodppuumeHT. Cnabble snekTponuTbl. KoHCTaHTa
M CTeneHb WOHM3auuu. BoaopoaHbN nokKa3aTenb KUCNOTHOCTU. [eTeporeHHas
UOHU3aLUuA. lponsBeaeHune pacTBOPUMOCTH. Peakuuu B pacTBopax
3NeKTPONUTOB, YCNOBUA UX npoTeKaHus. [uaponus coneii. KoHCTaHTa
cTeneHb ruaponusa.
5. CrpoeHue BemecTBa {JIEKIUA ¢ Pa300PpOM KOHKPEeTHbIX cutyanuii} (44.)[3,4,5]
Teopun cTpoeHus atoma. AToMHoe sapo. l3oTtonmbi. OCHOBb KBaHTOBO-
MexXaHM4yeCcKoro onucaHusa atoma. YpaBHeHue llpeauHrepa. KBaHTOBble uucna.
AtomHbie opbutanu. CTpoeHMe 3neKTpPOHHbIX o6onoyek aToMOB U WOHOB.
paBuna KneukoBckoro. [lepuoanyeckuin 3aKOH. JHeprus uMoHu3auuu. CpoacTBO
K 2NeKTPOHYy. JNneKTpooTpuuaTenbHOCTb. XuMuuyeckas CBA3b. OHHbIM K
MeTannuMyecku Tunbl cBA3M. KoBaneHTHas cBA3b. BaneHTHocTb. Mbpuansaums
aTOMHbIX opbuTanein. XapaKTepUCTUKM KOBANEHTHOW CBA3M. JWMNONbHbLIA MOMEHT
xumnuyeckon ceasu. CTpoeHue TBepAoro Ttena.
6. KoMmiekcHble coeluHEeHHsI {JIeKIHMsI ¢ Pa300pOM KOHKPETHBIX CHUTyallMii}
(24.)[4,5] KomnnekcHbie coefMHEHUSI - KnacCUpuMKauuss W  HOMeHKnaTypa.
dnekTponMTUUECKas MOHU3aUUA KOMMMEKCHbIX ~ COeAMHEHWNA, KOHCTaHTa
HeCcTonkoCTu. llpupoaa XMMMYECKON CBSA3M B KOMMIIEKCHbIX COEAMHEHUAX.
7. DuekTpoxumus {JIeKUMS C Ppa3d0poM KOHKpPeTHbIX curyauuii} (64.)[4,5]
OKMcnUTEenbHO-BOCCTAHOBUTENbHbIE peakumu. INeKTPOAHbIN noTeHuuman.
JNeKTPOXMMUUECKUE  CUCTEMbl. lanbBaHUyeckue  snemeHTHl.  XMMUYeckue
MCTOYHMKM TOKA. INEKTPONU3 pacniaBoB M PACTBOPOB JEKTPOSUTOB. 3aKOHbI
Odapages. Xumuuyeckas W D>NeKTpoxumMuueckas Koppo3us. Metoabl 3awuThl OT
KOppo3uu.
8. CgoiicTBa s-, p-, d-3j1eMeHTOB. {JIeKUHMs ¢ pa300pOM KOHKPETHbIX CHTYaLWii}
(84.)[4,5] CBoVicTBa NpOCTbIX BewecTB. B3aumogencTBme MeTannoB U HeMmeTannos
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C BOAON, pacTBOpaMU KUCNOT W wenoyei. CBOWCTBa S-3NeMEHTOB. XUMMYeCKue
cBorictBa. HaxoxaeHne B npupoae W MPUMEHEHUE BaXHEWWMX COEAUHEHUN.
CBo/icTBa S-3neMeHTOB. Xumuuyeckue cBoucTBa. C(BOMCTBA pP-2NEMEHTOB.
HaxoxpeHne B npupose WM XuMuMyeckue cBoucTBa. 06macTu npuMeHeHus
coeAuHeHUn p-dnemeHTtoB. C(BoicTBa d-3nemeHToB. HaxoxaeHue B npupoae U
NPUMEHeHUe BaXHeNWUx coeauHeHun. Xumuuyeckue csouctea. CsBoucrtea f-
3M1eMeHTOoB

IIpakTnyeckue 3ansaTus (164.)
1. Crexunomerpuyeckue pacderbl {padora B MajabIX rpynmax;} (24.)[4,5,6]
CtexnomeTpuueckue pacuetbl. [a30Bble 3aKOHbI.
2. Xumnueckasi TepMoauMHamMuka {padora B MajbIX rpynmax} (24.)[4,5,6,7]
PaccmoTpeTb 3aKOHOMEpPHOCTU MPOTEKAHUS XUMUYECKUX NpPOLeCcCOB C TOYKM
3peHus TepMoANHaMUKH.
3. Cnoco0bl BbIpa:keHHsI KOHIIEHTPALIMUA PACTBOPOB {PadoTa B MaJbIX I'Pynmax}
(24.)[4,5,6,7] N3yunTb pa3Hbie cnocobbl BblpakeHUss KOHLUEHTpauuum pacTBOpOB,
HayuuTbCA nepesBoAUTb U3 OAHOro cnocoba BblpakeHUs KOHUEHTpauuun B
apyroun.
4. CgoiicTBa pacTBOPOB JJIEKTPOJMTOB M HEIIEKTPOJUTOB. {padora B MAaJbIX
rpynnax} (24.)[2,4,5,6] CBoMCTBa pacTBOPOB 3NEKTPOSIUTOB M HESNEKTPOSIUTOB.
5. CrpoeHune aTomMa W XHMHYeCKas CBf3b. {pafora B MajJbIX rpynmax;}
(44.)[3,4,5,6,7] CTpoeHne aToMa U XUMMYecKas CBA3b.
6. Daexktpoxumusi. {padora B Majabix rpymnax} (44.)[4,5,6,7] anbBaHuueckui
aneMeHT. Jnektponu3. Koppo3us.

JlaGopaTopHbie padoTsbl (324.)

1. OcHOBHBIE KJIACChI HEOPraHUYECKUX COeJUHEeHHUIl {padoTa B MaJIbIX I'Pynmax}
(24.)[4,5,6] N3yunTb XHMMMYECKMe CBOMCTBA OCHOBHbIX KNACCOB HEOpraHUYeCKUX
coeauHenunii. ChopmynupoBaTb BbIBOA O CBOVWCTBAX aM(oTepHbIX FMAPOKCUAOB.
2. OKHCINTEIBbHO-BOCCTAHOBUTE/IbHbIC peakuuu. {padora B MaJbIX Ipynmax}
(24.)[4,5,6] OKMCNMTENbHO-BOCCTAHOBUTENbHbLIE peaKUuH.
3. XuMHYeCKHI 3KBUBAJIEHT. 3AKOH JKBMBAJEHTOB. {PadoTa B MaJbIX Ipynmax}
(2u4.)[4,5,6] OnpeaeneHue XUMUYeCKoro SKBUBaneHTa MeTanna no
3KCNepuMeHTanbHbLIM JaHHbIM. 3aKOH DKBWUBASNEHTOB.
4. OcCHOBHBIE 3AKOHOMEPHOCTH NMPOTEKAHUS XMMHUYECKHMX MpoueccoB {padora B
maabix rpynnax} (44.)[1,4,5,6] PaccMoTpeTb 3aKOHOMEPHOCTM MNpoTeKaHus
XUMUYECKUX NpoLeccoB C TOYKU 3peHus KuHeTuku. [lpoBecTn wuccneposaHue
3aBUCUMOCTM CKOPOCTM XMMMUYECKOM peakuuum OT KOHUEHTpauuu BewecTsa,
obpaboTtaTb nonyuyeHHble pe3ynbTaThl, MOCTPOMTb Trpauk, cAenaTb BbBOA O
BMUAHUM KOHLUEHTpaUuuu Ha HanpasBneHue CMelleHUs XUMUYeCKoro paBHOBeCHUS.
5. Peakuum B pacTBopax 3JIEKTPOJUTOB {padora B MaJbIX rpynmnax} (64.)[2,4,5,6]
WU3yuutb ycnoBus M BO3MOXHOCTb MPOTEKAHMs peakuuii B  pacTBopax
anekTponutoB. ChopMmynupoBaTb BbBOA NO pe3ynbTaTaM SKCNepUMeHTa.
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U3yuuTb BnusHMe cunbl dnekTponuTa Ha BenuuuHy pH pactBopa. Ha ocHoBaHuu
CMPaBOYHbLIX JAHHLIX W pe3ynbTaTOB >SKCMNEpUMEHTa, HAyuMTbCA PaCCUMTHIBATH
KOHLUEHTpauuMu WMOHOB B PACTBOpPax CUMbHbLIX M Cnabbix anekTponutoB. WN3yunTb
BNUSHUE CUNbl OCHOBAHUA M KUCNOTbl, o6pa3ywwmx Conb, Ha FMAPONU3 conen M
BennunHy pH pactBopa. CaenaTb BbBOA O cnocobHOCTM conu noABepraThCs
rUApPoOnu3y.

6. KommiaexkcHble coeqnHenusi. {padora B Majbix rpynmax} (24.)[4,5,6]
KoMmnnekcHbie coepuHeHus.

7. CsoiicTBa s-, p-, d-djemeHToB. {padora B Majbix rpynmax} (144.)[4,5,6]
CeoiicTBa S-, p-, d-dneMeHTOB. JneMeHTbl KauyeCTBEHHOr0 aHanusa.

CamocrosiTesibHasi padora (1364.)
1. TIloaroroBka k JadopaTopHbiM 3aHATHAM. Odopmienne o0T4eToB.(164.)[6]
MoarotoBka K nabopaTopHbiM 3aHATUAM. OdhopMmneHue OTuyeTOB.
2. TloaroroBka Kk 3amure JadopaTopHbix padort.(184.)[4,5,6] [oaroTtoBka K
3aumTe nabopaTopHbiX paboT.
3. BbinogHenue pacderHoro 3ananus.(504.)[4,5,6,7] BboinonHeHue pacyeTHOro
3ajaHuA.
4. TloaroroBka K KOHTpPOJbHOMY ompocy.(164.)[4,5,6,7] [loaroToBka K
KOHTPONIbHOMY OMpOCY.
5. HoaroroBka K 3k3amMeHy.(364.)[4,5,6,7] loAroToBKa K 3K3aMeHy.

5. IlepeyeHb Y4eOHO-METOAUYECKOTO OO0ecHeYeHHUs] CAMOCTOSITeJbHON PadoThl
00y4arIuxcs Mo JUCUHUIJIMHE

Ana  kaxaoro obyvawuweroca obecneyeH MHAUBUAYANbHbIA  HEOT PAHUUEHHbIN
AOCTYN K 3MeKTPOHHOW WUHPOpMauUUOHHO-ob6pa3oBaTenbHou cpeae AnTlTY:

1. ApxaHoBa W.H., MypbiruHa W.H. YuebHoe nocobue ana npakTMUeCKuX
3aHATUA no Teme "XuMMYeCKas KHUHeTMKA W paBHoBecue" ans CTYAEHTOB
aKkajgemMmyeckoro u npuknagHoro 6akanaBpuata U cneunanuteTa BCex (opm
obyueHuns.- [INeKTPOHHbIM pecypc]: MeToauMueckue YyKa3aHuA.— INEKTPOH.
AaH .- bapHayn: AnTrTY, 2019.- Pexum AocTyna:
http://elib.altstu.ru/eum/download/ht/Arzhanova HKR up.pdf

2. MypboiruHa WU.H. CsoucTBa pacTBopoB. MeToauueckume yKasaHua K
camocToATenbHon paboTe AN CTYAEHTOB NepBOro Kypca Bcex (opm obyuyeHus.
/ AnT. roc. TexH. yH-T uMm. WU.WN.Mon3yHoBa. - bapHayn: WU3a-Bo AnTlTY,
2011.- 40 c.- 20 >ks.

[IneKkTpoHHbIA pecypc]: MeToauMueckue yKa3aHus.— IJNeKTPOH. AaH.— bapHayn:
AnTlTY, 2011.- Pexum AocTyna:
http://elib.altstu.ru/eum/download/ox/murygina-sr.pdf

3. Xpuctenko M.C., MypbiruHa W.H. CtpoeHue BewectBa [INEKTPOHHbLIN
pecypc]: YuebHoe nocobue.— InekTpoH. AaH.— bapHayn: AntlTY, 2015.-



Pexum poctyna: http://elib.altstu.ru/eum/download/ht/Christenko sv.pdf

6. IlepeyeHb y4eOHOM JJUTEPATYPbI
6.1. OcHoBHasA nuTepaTypa

4. MNpecc U.A. OcHoBbl obuweii xumuum : yue6Hoe nocobue / Mpecc U.A..
— CaHkT-Netepbypr : XUMU3AAT, 2020. - 352 c. - ISBN 078-5-93808-344-9.
- Tekct : >nekTpoHHbwi // IPR  SMART : [canwt]. - URL:
https://www.iprbookshop.ru/97819.html (pata obpaweHus: 29.03.2023). -
Pexum pocTtyna: Aans aBTOpM3Up. nonb3oBaTenei

5. BacuneBckas E.W. HeopraHuyeckas xumua : yuebHoe nocobue /
Bacunesckasa E.N., Ceuko 0.U., lleBuoBa T.Jl.. — MuHCK : PecnybnukaHCKui
MHCTUTYT npofeccuoHanbHoro obpasosanusa (PUNO), 2019. - 246 c. - ISBN

978-985-503-901-4. - TekcTt : anekTpoHHbin // IPR SMART : [cauT]. - URL:
https://www.iprbookshop.ru/93429.html (aata o6pawenus: 28.03.2023). -
Pexum gocTtyna: Ansa aBTOpU3Mp. MNonb3oBaTenein

6.2. JlononHuTenbHaa nuTepaTypa

6. borocnosckun C.0. HeopraHuueckas xumus : nabopaTopHbIK
npakTukym / borocnosckun C.0., Tutos Nl.I'.. — MockBa : W3patenbckuin [lom
MUCC, 2007. - 126 c. — TekcT : 3nekTpoHHbin // IPR SMART : [canT]. -
URL: https://www.iprbookshop.ru/57086.html (pata obpaueHus:
28.03.2023). - Pexum poctyna: Ans aBTOPU3Mp. NoOfb3oBaTenel

7. Ilepeyenb pecypcoB  HMH(POPMALMOHHO-TEJEKOMMYHUKANUOHHON  CeTH
«/HTepHEeT», He0OXOAUMBIX 1IJISI 0CBOCHH S JUCHUILIUHBI

7. XAMUYECKMA  KaTanor:  XumMuuyeckme  pecypcbl  PyHeta  http://
www.Ximicat.com/

8. (I)OHI[ OLCHOYHBIX MAaTEpHUAJIOB JId MNMPOBCACHUSA TEKYIIEro KOHTPOJIA
yYcnneBaeMoCT 1 HpOMeH(yTOqHOﬁ arTrecralmum

CoaepxaHne MpPOMEXYyTOYHOM aTTeCTauMu pacKpbiBaeTCA B  KOMMNIEKTe
KOHTPONUPYOWUX MaTepuanoB, npeAHa3HAYEHHbIX AN MNPOBEPKU COOTBETCTBUSA
YPOBHA MNOArOTOBKM No AucuunnuHe TtpeboBaHuam OI0C, KoTopble XPaHATCA Ha
Kafpeape-pa3pabotunke PMA B neuatHom Buge u B INOC.

9. Ilepeyenr  UHPOPMAUMOHHBIX  TEXHOJOTMH,  HCHOJb3yeMbIX  NpH
OCYLIECTBJIECHUH 00pa3oBaTeJIbHOI0 Mpouecca Mo AUCHUILUIMHE, BKJIOYasi
nepeyeHb NPOrPAMMHOIO olecnedyeHUs] M HMHEMOPMALMOHHBIX CIPABOYHBIX
CHCTEM

Ana ycnewHoro oCBOEHWUS AUCLMMAMHLI UCNONb3YNTCA pecypchl 3NEKTPOHHON MH(OPMALMOHHO-



OﬁpaBOBaTEHbHOﬁ cpeabl, 06pa3OBaTeanb|e UHTEpPHeT-nopTanbl, rnobanbHas KOMNblTEpPHas
ceTb WHTepHeT. B npouecce n3yyeHus ANCUUNIUHDI npouncxoaunT WHTEepPaKTuBHoOe
B3auMoAeincTBue oﬁyqalomerom C npenojaBaTtenem yepes NUYHbIA KabuHeT CTyAeHTa.

Nenn Hcnoab3yeMoe nporpaMmmHoe odecrnevyeHme
1 LibreOffice
2 Windows
3 AHTuBupyc Kaspersky
Nern Hcnonb3yembie npodeccHOHAIBbHBIC 0a3bI JAHHBIX 1 HH(POPMAILIHOHHBIE
CIIPaAaBOYHBIC CUCTEMBI
1 HauvoHnanbHas 3nekTpoHHas 6ubnuoTteka (H3b) - cBOGOAHBIA AOCTYNn uuTaTenei
K ¢oHaaM poccuickux 6Gubnuotek. CoAepxuT  KOnnekuuum  OUUPPOBAHHBIX
AOKYMEHTOB (KaK OTKPbHTOro JocTyna, TaK W OrpaHUYeHHbX aBTOPCKUM
npaBoM), a TaKxe KaTanor W3jaHui, XxpaHaumxca B 6Gubnuotekax Poccum.
(http://H36.pd/)

10. Onucanue MaTepUaIbHO-TEXHHUYECKOI 0a3bl, Heo0XoauMoON 1A
OCYHIeCTBJIEHHSI 00PA30BATEJIbHOI0 MPOLECCA MO JUCHUTIIMHE

HaumeHoBaHMe cCieNUAIbHBIX MOMENIEHUI M MOMeIeHUH ISl CAMOCTOSITEJIbHOM padoThl

yye6Hble ayAMTOPUM ANS NpoBeAeHUs yuyeGHbIX 3aHATHIA

noMeweHns Ans CaMoCToATenbHOV PaboTol

MaTepuanbHo-TexHUYeckoe obecneyeHue U OpraHu3auus
o6pa3oBaTenbHOro npouecca MO AUCUMNNIMHE AN WMHBANMAOB W My C
OrpaHUUYEHHLIMW BO3MOXHOCTSIMM 3J0POBbSi OCYWECTBNSGTCA B COOTBETCTBUM C
«NonoxeHuem 06 06yuyeHWM MHBANMAOB U NUL C OrPaAHUUEHHLIMM BO3MOXHOCTSMU
3J0pPOBbA».




