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Paccmotpena u o1o0peHa Ha 3aceaHuu Kadeaps
npotokon Ne 46 or « 29 » 8 2017 1.

JIner cornacosanmii

Pabowas nporpamma cocrasiena ¢ ywetom TpeGosanuit  QenepanbHOro l'ocynapersennoro
oDpasoBaTeNbHOrO CTanAapTa Beiciwero obpazosanns (GIOC BO) no HANPABIEHHIO TIOATOTOBKH
Oakwrappa 28.03.01  «HanOTEXHOIOIMN 1 MHKPOCHCTEMBAN TEXHUKA», YTRCPAICHHOrO 6 MapTa
2015 r., Ne 177, paccmotpena u yreepiacHa Ha sacesannn kadeapst POTAM «17» mas 2016 r.,
npotokon Ne 45,

Pazpaborunk:
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3as. kadeapoii POTHIM /h”’a‘ B.H.Tyes
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1. lean u 3aa491 JUCUMIJIMHDI:

Henblo mpenonaBaHus JUCHUIUIMHBL  SBISETCS  M3YYEHHE  XUMHYECKHX  CHCTEM W
(yHIlaMeHTaJIbHBIX 3aKOHOB XMMHUU C MO3HUIMI COBPEMEHHON HayKH, a Takke (OpMHUpPOBaHHE HABBHIKOB
IKCIIEPUMEHTAILHBIX UCCIICAOBAHUMN JJIsl U3YUCHUS CBOMCTB BEIIECTB U X PEAKIIMOHHOMN CIIOCOOHOCTH.
OCHOBHBIMHU 32/1a4aMM H3y4YCHUS TUCHUIUIMHBI SBISIOTCA: U3YUYEHHE XMMUYECKUX CUCTEM; U3y4YCHHE
(dyHIaMEHTAIBHBIX 3aKOHOB XMMHH; H3yYCHHE CBOMCTB BEIIECTB U UX PEAKIIMOHHON CIIOCOOHOCTH.

2. MecTo aucuunjnHbl B cTpykrype OOIIL:

Juctmiuimna “Xumust 7 sBisgercs 6asooi mucummuimaod ( B1.5.10 / B1.5.13) nmpu mnoaroroske
0akanaBpoB MO HampaBieHUI0 «HaHOTeXHOJIOTMH W MHUKPOCHCTEMHas TEXHHKa» U HEoOXoauma Jyis
W3YYCHHUS TOCICIYIOIMX TUCHUIUIMH — «Marepuainbl SJIEKTPOHHOW TEXHUKN», «DUBHKO-XUMHUS
HAHOCTPYKTYPUPOBAHHBIX MaTepuaioB», «TeXHOJOrHs MaTepuarioB MHUKPO- M HaHODJIEKTPOHUKH,
«TexHOoNorusl KPEMHUEBON HAHOZIEKTPOHUKIY, «METO/Ibl aHaIM3a U KOHTPOJII HAHOCTPYKTYPHUPOBAHBIX
MaTepUajoB U CUCTEM», «be30MacHOCTh KU3HEIEATEITHbHOCTI.

3. Tpe6oBanus K pe3yJbTaTaM OCBOEHUsI JUCHUILIMHBI:

[Ipouecc n3yueHus: AUCUUILIMHBI HAIIPaBlieH Ha (OPMHUPOBAHUE CIEAYIOLIUX KOMITETEHITHI:
OIIK-1(cnocobrnocmos npedcmagnims a0eK8AmMHYI0 COBPEMEHHOMY YPOGHIO 3HAHUU HAYYHVIO KAPMUHY
MUpa HA OCHOBe 3HAHUS OCHOBHBIX HONOJNCEHUU, 3AKOHO8 U MemoO08 eCmMeCmBeHHbIX HAYK U
MaAmMeMamuxu)

OIIK-2 (cnocobnocmb Gulasnsimb eCmecm8eHHOHAYUHYI0 CYUHOCHb NpoOieM, GO3HUKAIWUX 8 X00e
npoGeccuoHaIbHOU  OesIMEeNbHOCMU, NPUBIeKams Oisl UX pelleHUuss COOMEemcmayiowull  Qu3uUKo-
MamemamuyecKuii annapam)

OIIK-5 (cnocobnocmb  UCnOIBL308AMb  OCHOBHbIE  NpueMvl  00pabomku U NpeoCmasieHus:
IKCNEPUMEHMATbHBIX OAHHDBIX)

B pe3ynbrare n3ydeHus: AUCIUILIUHBI CTYIACHT JTOJIKEH:

3Hamb2 OCHOBHble NOHAMUA U 3AKOHbL XUMUU, meopemudecKue OCHO8bl CMpOERUsL seujecmed, ceolicmed eewecmes
u ux peaxkyuoHH)ro CnOCO6HOCWlb, yciaosus npomexKkaHus peaKuuﬁ, ¢al<‘m0pbl, eaudlowue Ha CKopocmsvb U
Hanpaejienue npomexKkanusl peakyuu, JIHepecemudecKue U3MEeHEeRUusl 6 npoyecce npomeKkanusl peaxkyuu,
3AKOHOMEPHOCMU NPOMEKAHUA JIeKMPOXUMUHECKUX npoyeccos, npoyeccvl KOppo3suu memaniloe u Memoobl
3auiunibl om Koppos3uu .

Ymemov: ucnonvzoeame meopemuueckue snanus OnA peuwieHUss NPAKMUYECKUX 340ay, O UHMEPRPemayul
pesylomamoes IKCnepumenma, ucnoib3o06antb djlicopummbsvl peuleHust npaKkmu4ecKux 3a0ay.

BJlaOemb.' HABLIKAMU CAMOCMOAMENbHO20 NOUCKA uH¢0pMauuu u npopa60ml<u meopemu4yecKkoeco mamepuania,
HABbIKAMU NOCMAaHo6KU ueﬂeﬁ u 3a0ay IKcnepumerma, ucxoos us meopemuviecKux l’lpeanOCblﬂOK,' HaevlKamu
06])(160]1’17('1/{ pes3yiiomanmoes dKcnepumenma ¢ UcCnojlb306anuem (ﬁu3uK0—Mamemamuqec1<oeo annapama, HaeblKaAMUu
npoee@eHuﬂ IKcnepumenma.
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4. O0beM AUCHMILINHBI M BUJBI Y4eOHOH padoThl

06H_[a51 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJISACT 3 3a4eTHBIX CAUHUIIBI.

Bun yueOHOI paboTh CemecTpbl
Bcero uacos
1 2
AyauTopHble 3aHATHS (BCEro) 36 36
B ToMm uucre:
Jlexuuu 14 14
JlabopatopHsie pabotsl (JIP) 12 12
[Mpaktryeckue 3anstus (113) 10 10
Cemunapsl (C)
Komnoxksuymsl! (K)
Kypcogoii npoexT/(pabota) (aynuTopHas Harpy3Ka)
Jlpyaue 6udvl ayoumopHhoii pabomoi
CamMocTosiTeIbHasi pa6oTa (Bcero) 36 36
B tom uncne: - -
ITpopaboTka JIEKIIMOHHOTO MaTepHana 12 12
CocraBjieHHE KOHCIICKTOB 2 2
ITonroToBKa K MPaKTHYIECKAM 3aHITHIM 16 16
[oxroToBka K 1a00paTOpHBIM paboTam 6 6
By npoMexxyTodHOM aTTecTanu (9K3aMeH) 36 36
O01mas TpyI0eMKOCTh Jac 108 108
3auerHple Enmnunel TpynoeMkocTu 3 3
5. Conepixkanue QM CHUNTHHBI
5.1. Paznesnl JUCHUILIMH U BUABLI 3aHATHNA
. 3
: E .. = €
No E i E E E lg E = ST dopMHUpyeMBbIe
i HaumenoBanue pa3zzena IUCHUILIMHBI & 8 g g, = § S % = 5 KOMIIETEHLINH
= |28 |F&8|S&g g9
A
1. OCHOBHEBIE MTOHITHS U 3aKOHBI XMMUH. 2 1 4 7 OIIK-1, OIIK-2
2. OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COETMHEHUH. 1 5 6 OIIK-1, OIIK-2
PeaknmoHHas crmocOOHOCTE BEIIECTB.
3. DHepreTuka XMMHUYECKHUX IPOLECCOB. XUMHUYECKast OIIK-1, OIIK-2,
TepMOIMHAMUKA. 3 4 2 8 17 OIIK-5
4. | XuMmuueckas KHHETHKA. XUMHUYECKOE PABHOBECHE. OIIK-1, OIIK-2,
3 4 3 8 18 OIIK-5
5. DnexTpoxuMuueckue mpoueccel. Kopposus OIIK-1, OIIK-2,
MeTaJlIoB. 6 4 3 1 24 OIIK-5
2. Connepxanue pa3ie/ioB JUCHUIIMHBI (110 JEKIUAM)
Ne | HaumeHoBaHue TpynoeMKocTb Popmupyemie
CopepxaHue pasIeioB KOMICTCHINH
/I pazzenon (dac.)
1. OCHOBHbIE [Ipenmer xumuu. ATOMHO-MOJEKyJIsipHas Teopus. OCHOBHBIE 2 OIIK-1
MOHATHS U HOHATHA: aTOM, MOJIEKYJIa, HOH, XUMHYECKUH 311eMeHT. [IpocTeie
3aKOHBI XUMUH U CIIOXKHBIE BellecTBa. Moisib. MousipHast Macca. DKBUBAJICHT,
JKBHUBAJICHTHAas Macca. CTGXI/IOMeTpI/IquKI/Ie 3aKOHBI: 3aKOH
OKBHUBAJICHTOB (HOHHTI/IC SKBHUBAJICHTA U SKBHUBAJIEHTHOMN MaCCBI),
3aKOH IIOCTOAHCTBA COCTaBa XUMHUYCCKUX COeI[HHeHHﬁ. T"a3oBBIC
3aKOHBI: 3aKOH 00BEMHBIX OTHOIHBHHﬁ, 3aKOH ABoranpo, 3aKOH
OKBHUBAJICHTOB
2. DHepreTuka XuMmuueckas TepMoanHamMuka. [ToHsITHEe XUMUYECKOH CHUCTEMBI. 3 OIIK-1
XUMHUYECKUX Tunel cuctem. PaBHOBECHOE COCTOSIHME CUCTEMBI. THIIBI
IpOLECCOB. TEPMOJUHAMUYECCKUX TTPOLECCCOB: OGpaTI/IMbIe, HeO6paTHMbIe,
XumMmudeckast CaMOITPpOU3BOJIbHBIC, PABHOBCCHBLIC. OCHOBHEIC TTOHSTHS
TCPMOJUHAMHUKaA. TCPMOJUHAMUKHU: BHYTPCHHSS DOHCPT U, pa60Ta, TCILIOTA.
IlepBslii 3akoH TepmoanHaMuku. [lonsaTue sHTanbIMU. TennoBoi
3(1)(1)61(’1' pCaKuunu, SK30TCPMUICCKUEC U SHAOTCPMUICCKUEC
peaxuun. TepMoxumMuyeckue ypaBHEHUS M UX OCOOCHHOCTH.
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CranpapTHbIE TEIUIOTH 00pa3oBaHus BemecTs. 3akoH ['ecca,
cieacTBue u3 3akoHa ['ecca. Ilonsarue suTponuu. Bropoii u
TpeTuil 3akoH TepMoAUHAMUKU. CaMOIIPOU30BOJIbHBIEC IIPOLIECCHL.
OHTaNBINIHBIN 1 SHTPONUHHEIN (aKTOPEl XUMHUUECKIX
peaxuuii. Oneprus I'nbbea.

3. Xumuyeckas Xumuueckasi KHHETHKa. [ OMOTeHHbIE M TeTepOreHHbIEe PEaKIHH. 3 OIIK-1
KUHETHKA. CkopocTh XUMHUECKOH peakiu. PakTophl, BIUAIOIINE HA
Xumuueckoe CKOPOCTh peakIMi. BnusiHue KOHIEHTPAIK HAa CKOPOCTh
paBHOBecHE. peakiuu. 3aKoH JelcTByomux Macc. KoHcranta ckopocti
peakiuu. BimsiHne TeMnepaTyphl Ha CKOPOCTD PEaKIUH.
IIpaBuino Bant-I'odda. DHeprus akTuBanuy U ypaBHEHUE
Appennyca. 3aBHCHMOCTb CKOPOCTH PEaKIUH OT KaTaIn3aTopa.
Karamms O6patumble 1 HeoOpaTUMbIe XUMHUYECKUE PEAKIIN.
Xumnueckoe paBHoBecue. KoHcTanTta paBHOBecus. 3aKOH
JefcTByroUMX Macce i papHoBecus. [Ipunuun Jle-llaTtense.
CaBUT XUMUYECKOTO PaBHOBECHSI.
4, DIEKTPOXUMUYE OKHCIUTEIBHO-BOCCTAaHOBUTENbHBIE peakiyu. CTeneHb 6 OIIK-1
CKHe€ TIPOIIECCHL. OKHCIICHUSI, OKUCIIEHHE W BOCCTAHOBJIEHHE. DIIEKTPOIHBIE
Koppozus Ipollecchl. DIEKTpOoAHbIe IOTeHIMAaN. Y paBHeHue HepHera.
METAaJLIOB. T"anpBaHMUeCKnil SIeMEHT. DIEKTPOXUMHYECKHE TIPOIIECCHI.

ONEeKTPOJABIKYIIAs CHJIa TaJbBAHUYECKOTO 3JIEMEHTA.
CraHapTHBI BOZOPOIHEIIN IEKTPOA. DIEKTPOJIN3 B pacIlIaBe.
DnexTponus B pacTBope. 3akoHbl Papajes. Bexon mo Toky.
Koppo3ust MeTamioB: XuMu4ecKast, 3JIeKTPOXUMHAYECKast. 3aInTa
METAJIJIOB OT KOPPO3HH.

5.3. PazgeJibl AMCHUIJIMHBI 1 MEKIMCUMILIHHAPHBIE CBSA3H ¢ 00eCeYnBAKIIUMH (MPeAbIIYIIMMH)
U ofecnevynBaeMbIMHU (MOCJIETYIOIIMMH) U CHUILTHHAMMA

Ne HaumenoBanue Ne Ne pa3nenoB JaHHOW AMCIUTLTHHEI U3 Ta0I.5.1, IS KOTOPBIX HEOOXOIUMO
n/n o0ecreynBaroIux n3y4eHue obecrieunBaronmX (MPeIbIAyIInX) U 00eceYHBaeMbIX
(mpenpiaynmx) u (mocneayoumx) AUCIUILITIH
o0ecreunBaeMbIX 1 2 3 4 5
(mocienyonmx) TUCUUTUTHH
Ipeabiaymye QIUCHUITHHBI
1. Dusuka + + + + +
2. | Maremaruka + + + + +
IMocaenywonue TMCUUIINHBI
1. | Marepuaisl 31eKTpOHHOMH + + + + +
TEXHUKU
2. | OU3MKO-XUMUS + + + + +
HaHOCTPYKTYPHUPOBAaHHBIX
MaTepHaIoB
3. TexHonorust MarepuagaoB + + + + +
MHKPO- ¥ HAHOJICKTPOHUKH
3. | TexHonorus KpeMHHUEBOM
HAHOIEKTPOHUKHI
4, MeTopl aHan3a U KOHTPOJIA + + + + +
HAHOCTPYKTYPUPOBAHbBIX
MaTepHUaJIOB U CUCTEM
5. | besonacHocts + + + + +
KI3HEESITETFHOCTH
5.4. CooTBeTCTBHE KOMIIETEHIUI, GOpMHpPYEeMBbIX IPH H3YYEeHHUH JUCHHMILUINHBI, 1 BUAOB 3aHATHIA
Ilepeuyens Bunel 3ansaTuit DOopMBI KOHTPOJIS
KOMIIETSHITHIA 1 7126 Tp. KP/KII | CPC (npumepwi)
OIIK-1 + + + + KoHcnekt, ycTHbIM 0TBET, NpOBEpKa MHIUBU Y adbHbBIX
3aJlaHuii, KOHTPOJIbHAs paboTa, OTYET O JIabopaTOpHOM
pabore
OIIK-2 + + + VY CTHBIN OTBET, IPOBEPKAa HHAUBUAYAIBHBIX 3aaHUl,
KOHTpOJIbHAsl paboTa, OTUET 10 JabopaTopHOi padore,
BBINOJIHEHHE JIAOOPaTOPHOI paboTHI
OIIK-5 + + VYCTHBIN OTBET, BHINIOJIHEHHE JIAOOPaTOPHOI paboThI,
OTHYET TI0 JTabopaTopHOM paboTe
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JI — nexmus, [Ip — nmpakTudeckue u ceMuHapckue 3ansatus, Jlab — maboparopusie padotsi, KP/KII —
KypcoBas padora/mpoekt, CPC — camocTositensHast paboTa CTyAeHTa

6. MeToabl u (popmMbl oOpraHnu3anuu 00y4eHust
TexH0J10THMH NHTEPAKTHBHOI0 00Y4YeHMsI IPH Pa3HbIX (hpopMax 3aHATHI B yacax

DopMBI Jlexnuu IIpakTuueckue JlabopaTtopHbie Beero
MeTtonel (gac) 3aHATHS (dac) paboTsl (yac)
IT-merons! (mpoBeneHue 3ausaThii B hopme decen ¢ 4 4
WCIIONb30BaHUEM MIPE3CHTAIIHI)
Pabora B komMaH[e (IpoBeIeHUE 3aHATHH C 4
HCIIOJIb30BAHUEM KOMaHHOTO PEIICHMS 2 2
IIOCTaBJICHHBIX 3aa4 C 2JIEMEHTaMU
CaMOKOHTPOJIs)
HToro MHTEpaKTUBHBIX 3aHATUI 4 2 2 8
7. JlabopaTOpHBIi NPAKTHKYM
Ne Ne paznena HanmenoBanwne 1abopaTopHBIX padoT Tpyno- Komnerenuu
n/m JUCLHATIIVHEI U3 €MKOCTh
Taou. 5.1 (dac.)
1. 3 Onpenenenre TemwoBoro 3ddexra peakiuy HeUTpaTU3aum 4 OIIK-1, OIIK-2,
OIIK-5
2. 4 CKOpOCTh XUMUYECKUX peakuii. X MMHUECKOE PAaBHOBECHE. 4 OIIK-1, OIIK-2,
OIIK-5
3. 5 Onexrponn3. Kopposns 4 OIIK-1, OIIK-2,
OIIK-5
8. [IpakTHYeckue 3aHATHSI (CEMHUHAPBHI)
Ne Ne paznena TemaTrka MPaKTHUECKHUX 3aHATHH (CEMHHAPOB) Tpyno- Komnerenuun
n/n JMCLUIUIHHBI U3 €MKOCTh
Tabm. 5.1 (gac.)
1. 1 OCHOBHEBIE TTOHATHS U 3aKOHBI XUMUHU 1 OIIK-1, OIIK-2
2. 2 OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX coeMHEHH. Peakinonnas 1 OIIK-1, OIIK-2
CIOCOOHOCTH BEIIECTB.
3. 3 DHepreTrKa XMMHYECKHX MPOIEeccOB. XMMHUYECKas TEPMOIHHAMHUKA. 2 OIIK-1, OIIK-2
4. 4 Xumuyeckasi KHHETHKA. XMMUYECKOe paBHOBECHE. 3 OIIK-1, OIIK-2
5. 5 DJIeKTpOXUMHUYECKHe mponecchl. Koppo3ust Mmerasos. 3 OIIK-1, OIIK-2
9. CamocrosiTesibHasi paboTa
Ne Ne paznena Temartnka caMOCTOSTETBHOM pabOTHI Tpyno- Komme- KonTposb BemonHeHust
n/n JIUCIIATIIAHBI (Oemanuzayus) €MKOCTb TEHIIUN paboTsl
n3 1abu. 5.1 (uac.)
1 1 [TpopaboTka JEKIHOHHOTO MaTepuaia 2 OIIK-1 KoHcmekT, ycTHBIH OTBET
IToaroroBka K NpakTHYECKOMY 3aHSTHIO. 2 OIIK-1, IIposepka
(Pewenue 3agau no teme. UHAMBUAYyaIbHbIE OIIK-2 WH/IMBU/YaJbHbBIX 3aJaHHH,
3aJlaHus 110 TeMe pasjena) KOHTpPOJIbHAs paboTa
2 2 CocTaBieHne KOHCIIEKTa 10 TeMe pasjiena 2 OIIK-1 KoHcnekT, ycTHbI 0TBET
(Knaccuuxanust XAMHYECKHX COCINHEHHUH.
Crenenb okucneHus. OCHOBHBIEC KIIACCHI
HEOpraHWYecKuX coeuHeHuit. Kucnotsl, cony,
OCHOBAHUsI, OKCHJIBI, X KJIACCU(UKALHUS 1
XHUMHYeCKHe CBOHCTBA. KHCIOTHO-OCHOBHBIE
cBoiicTpa BerecTs. CBoiCTBa aM(pOTEPHOCTH.
PeakioHHast cmiocoOHOCTh aM(OTEPHBIX
OKCHJIOB ¥ TUIAPOKCHAOB. THIIBI CONEN.
VI3MeHeHHEe KHCIIOTHO-OCHOBHBIX CBOMCTB
3JIEMEHTOB T10 TIEPHOJIaM U IPYIIIaM.
ONEeKTPOIUTHI. DNEKTPOIUTHYECKAS
JTCCOIIMALIHSL. )
IToaroroBka K MpakTHYECKOMY 3aHSTHUIO. 3 OIIK-1, [IpoBepka
(Pewenue 3agau no teme. UHauBUayansHble OIIK-2 MHAVBUyaJIbHBIX 3a/1aHUM,
3a/1aHusl 10 TeME pa3/ena) KOHTpOJIbHAs paboTra
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3 3 IIpopaboTKa JIeKIMOHHOTO MaTepHaa 3 OIIK-1 Koncnexr, ycTHbIH OTBET
[ToaroroBka K NpakTHYECKOMY 3aHSTHIO. 3 OIIK-1, [IpoBepka
(Pewenue 3agau no reme. UHauBUaYyanbHbIe OIIK-2 MHAVBUyaJIbHBIX 3a/1aHUM,
3aaHus 110 TeME pa3zena) KOHTpOJIbHAs paboTa
TloaroroBka k 1abopaTopHoi paboTe 2 OIIK-1, Brimonnenue
OI1IK-2, 11ab0paToOpHOI paboTHI,
OTIK-5 OTYeT 10 JIaGOPaTOPHOH
pabote
4 4 TIpopaboTKa JEeKIHOHHOTO MaTepraa 3 OIIK-1 KoHcnekT, ycTHbIIT 0TBET
IToaroToBka K MpakTUUECKOMY 3aHSATHUIO. 3 OIIK-1, ITposepka
(Pewenmue 3aa4 1o teMe. VHIUBHIyaIbHbIC OIIK-2 WHIWBHAYAIbHBIX 381aHHUH,
3a1aHusl 10 TEME pas/ena) KOHTpOJIbHAs paboTta
ITonroToBka k maboparopHoii pabote 2 OIIK-1, Brimonnenue
OIIK-2, nabopaTtopHOi paboTHL,
OIIK-5 oTYeT 1o JlabopaTopHOH
pabote
5 5 IIpopaboTKka JIeKIMOHHOTO MaTepHaa 4 OIIK-1 Koncnexr, ycTHBIH OTBET
TIoAroTOBKA K MPAKTHYECKOMY 3aHATHIO. 5 OIIK-1, ITpoBepka
(Pemenue 3anad o reme. UHAMBUAYaTbHBIE OIIK-2 HWHAVBUIyaJIbHBIX 3a/1aHUM,
3aJJaHus 110 TEME pasJerna) KOHTpOJIbHAs paboTa
Tloaroroska k 1abopatopHoi padoTe 2 OIIK-1, BemonHenue
OIIK-2, 11ab0paTOpHOi paboTHI,
OTIK-5 OTYeT 10 JIaGOPaTOPHOH
pabote
1-5 IToAroToBKa K 3K3aMEHy 36 %11__[[11((__:;’ DK3aMeH
10. IlpumepHasi TeMaTHKa KYypPCOBBIX IIPOEKTOB (PadoT)
KypcoBoii npoekT (paboTa) He IpeyCMOTPEH yUeOHBIM IIJIaHOM.
11. PeiiTuHroBasi cucreMa /1jisi OlIeHKH yCIIeBAeMOCTH CTY/€HTOB
Tab6amuna 11.1 banibHble OLIEHKH JUIsI 37IEMEHTOB KOHTPOJIS.
MakcuManbHbIN . MakcuManbHbIN
MakcuManbHbIN
N 6amn Ha 1-yio KT 0aJin 3a mepuos Bcero 3a
DneMeHTHl yueOHOW AeITeNbHOCTH 6asn 3a mepuos
C Hauaua mexay 2KT u Ha CEMECTp
mexay 1KT u 2KT
ceMecTpa KOHEl| ceMecTpa
YcTHBIN OTBET 10 5 5 20
WunuBuayansHoe 3aaHne 4 2 2 8
KonrposbHas padbota 10 5 5 20
Koncnekr 2 2
JlabopaTopHnas pabora 2 6 8
KoMIoOHEeHT CBOEBPEMEHHOCTH 1 1 2
HToro MakcuMyM 3a nepHosa: 27 15 18 60
Crnava sk3ameHa (MaKCUMyM) 40
Hapacrawmum utorom 27 42 60 100

baanoBast PACKIIaJIKA 1JIf OLICHKHA 0TBETA HA IK3aMCHE

Ne Bompoca dopma Bonpoca MaxkcuManbHBIH Oamt
1 Teoperuyeckuii Bonpoc (pazzaens 1-3) 10
2 Teoperuyeckuii Borpoc (pazzenst 4-5) 10
3 3ajaua (paszens 1-3) 10
4 3amaua (pasngensl 4-5) 10
Hroro Bce Bonpocsl 40
Ta6auna 11.2 IlepecueT GaJIJIOB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
Bajibl Ha 1aTy KOHTPOJILHOI TOYKH Ouenka
> 90 % ot MakcuMasIbHOM cymmbl OayutoB Ha naty KT 5
Ot 70% 1o 89% oT MakcuManbHON cyMMBI O6asutoB Ha naty KT 4
Ot 60% 10 69% OT MakcHUMalbHOM cyMMbl OaiuioB Ha garty KT 3
< 60 % oT MakcuMasbHON cyMMBI 6asutoB Ha gaty KT 2
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Ta6auna 11.3 — [lepecuer cymmbl 6a7IOB B TPATUIIMOHHYIO M MEXKTYHAPOJHYIO OLIEHKY

Ouenxa (FOC) HroroBasi cymma 63.]1J1?B, YYHMTBHIBAET YCHEUIHO Onenxa (ECTS)
CIaHHBIN IK3aMeH
5 (oTM4HO) (3a4YTEHO) 90 - 100 A (0oTaM4HO)
85-89 B (oueHp xopomio)
4 (xopormo) 75— 84 C (xoporo)
(3auTeHo) 70-74
3 (Y1OBIETBOPUTEIEHO) 65— 69 D (yaosersoputensHo)
(3auTeHO) 60 - 64 E (mocpencTBeHHO)
2 (HEYNIOBICTBOPUTEIILHO), Huzke 60 6a/10B F (HeymOBIIETBOPHUTEIIBHO)
(He 3a4TeHO)

12. YueOHO-MeTOAM4YeCKOe U HHPOPMALIMOHHOE o0ecevyeHne TUCUUIIMHBI:

12.1 OcHoBHasi IUTEpPATypa

1. KopoBun H.B. O6mias xumus : yueOHuk 11t BTy30B / H. B. KopoBuH. - 7-e u3z., ucmp. - M. : Beiciias

mikona, 2006. - 556[4] c. : un., Tada. - (Ilo6eauTens KOHKYypca y4eOHUKOB). - bubmuorp.: c. 546. -IIpeam.

ykas.: ¢. 547-558. (aymn: 218 3k3; cuzl: 1 3k3.; cu35: 1 3k3.; Bcero 220 3k3.)

2. OcHoBBI 00mIel u pu3nueckoil XuMun [DneKTpoHHBINH pecypc]: YuebHoe mocobue/ M.B. TuxoHosa,

N.A.ExumoBa; ToMckuil rocynapCTBEHHBIN YHMBEPCUTET CHCTEM YIIPAaBJICHHUS U PaIUOIEKTPOHUKH

(Tomck), Kadenpa paamodneKTpOHHBIX TEXHOJIOTHH M HKOJOTHYECKOTO MOHUTOPHHIA. - JIEKTPOH.

TekcToBhIe aaH. - Tomck: 2015, 200 c. ( https://edu.tusur.ru/training/publications/5136)

12.2 /lonoJIHATEILHAS JINTEPATypa

1. I'muaka H.JI. OGmas xumus : yueOHoe mocobue mis By3oB / H. JI. I'munka. - 11-e m3g. - M.-JL. :

Xumus, 1964. - 688 c. : ni., Tadiu. - UMen. ykas.: ¢. 669-670. - [Ipenm. ykas.: ¢. 671-688. (aynn: 37 7k3.;

Bcero 37 2K3.)

2. AxmeroB H.C. Heopranmdeckass xumwus : ydeOHoe mocoOme mis By3oB / H. C. AxmeroB. - M. :

Beicimas mkona, 1969. - 638[2] c. : wi. - Ilpeam. ykas.: c. 629-639. - b. u. (cu3l: 1 3x3.; aynn: 12 3k3.;

cu35: 2 9K3..; Bcero 15 9Kk3.)

3.  Xumus: YueOnoe mocobue / I'. B. Cmupnos, I M. SIkynuna; MuHHucTepcTBO 00pa3oBaHUs

Poccuiickoit  ®enepannn, TOMCKHH TOCYNApCTBEHHBIM YHHMBEPCHTET CHUCTEM YIPABICHHUS U

panuoanexkTponuku, Kadeapa texnomorun paauosnekTpoHHo# anmaparypsl. - Tomck : TMIJ1O, 2000. -

157 c. :wmn. (aynn: 27 9x3.; cuzl: 3 9k3.; cuzS: 19k3.; Bcero 31 9k3.)

4. I'mauka H.JIL. 3agauum u ynpakHeHus o ob1eit xumun : YuebHoe nocobue s By3oB / H. JI. I'munka. -

20-e u3n., crepeorurr. - M. : Xumus, 1973. - 263[1] c. : wi. - b. m. (aymr: 37 9k3.; cuzl: 19k3.; Bcero 38

9K3.)

5. Yuxkun E.B.  Xwumus [Tekcr]: yue6HOe nocobue / E. B. Uukun; MunucrepctBo oOpa3zoBaHus U HAyKH

Poccuitickoii  ®denepaumun, ToMCKMII TrOCyHapCTBEHHBIM YHHUBEPCUTET CHUCTEM  YIPABICHHUS U

paguosnektpoHuku (Tomck), akynpTeT AUCTAHIMOHHOTO 00y4yeHus. - Tomck: Onbp Kontent, 2012. -

170 c.: un. - bubnuorp.: ¢. 157. (aynn: 57 7k3., cu3l: 3 3k3., cu35: 2 9K3.; Bcero 62 7K3).

6. Xumust [DnekTpoHHBIH pecypc] : ydeOHoe mocodme / E. B. Uukun ; Tomckuii rocymaapCTBEHHBIH

YHUBEPCUTET CHCTeM ympaBieHuss u paauodnekrponuku (Tomck), Kadenpa paanosnekTpoHHBIX

TEXHOJIOTHI 1 SKOJOTUYECKOTO MOHUTOPHUHTA. - DJIEKTPOH. TEKCTOBbIE AaH. - Tomck : [0. u.], 2012. - on-

line, 170 c. - b. u. ( http://edu.tusur.ru/training/publications/1138)

12.3 YueOHO-MeTOANYECKHE TOCOOHS M MPOTPAMMHOE o0ecreueHmne

Jlis1 o0ecnevyeHHsl IMCUMILIAHBI HCIOJIB3YIOTCH caenyomue YMII:

1. Xumus [DnekTpoHHBIHN pecypc]|: MeToauueckue yka3aHus AJsl IPOBEIEHUS IPAKTUUECKUX 3aHATUN U
OpraHM3allli CaMOCTOSTENLHON pPabOThl CTYIEHTOB Mo AuciuiuinHe «Xumus»/ TuxonoBa M.B;
2015. - 21 c. (https://edu.tusur.ru/training/publications/5137)

2. Yukun E.B. JlaGopaTtopubie pabotbl mo xumuu [Tekcr]: yueGHO-meroauyeckoe mocobue / E. B.
YukuH; MunuctepctBo obpa3zoBanus u Hayku Poccuiickoit @eneparnuu, ToMckuil rocy1apcTBEeHHbIN
YHUBEPCUTET CUCTEM YIpaBleHHs U panuodiektponuku (Tomck), Kadenpa paanosnekTpoHHBIX
TEXHOJIOTHH M JKOJIOTHYEeCKOoro MoHutopuHra. - Tomck : TYCVYP, 2012. - 77 c. : wn., Tabm -
bubmuorp.: c. 73. (ayn: 45 3k3., cuzl: 3 3Kk3., cu35 : 2 3k3.; Bcero 51 7k3.)

3. Yuxun E.B. COopuuk 3amau mo obmei xumum [Tekcrt] : yueOHO-meTomuueckoe mocodue / E.
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B. Yukun; pen. kann. xuMm. Hayk A. W. Tanmanos; pen. C. . AnekcannpoBa; MUHHUCTEPCTBO
obOpazoBanus u Hayku Poccuiickoit @enepanuu, ToMCKUiT TOCYapCTBEHHBIN YHUBEPCUTET CHCTEM
yopaBiaeHuss U paanodyieKTpoHuku (Tomck). - Tomck: ToMckuii rocynapCTBEHHBINH YHHUBEPCHUTET
CUCTEM YNPABJICHUS U PaauodNeKTpoHuku, 2015. - 296 c¢. (POTOM: 50 3k3.; cuzl: 1 3k3; cu35: 5 3k3.;
ayHJ: 48 7k3.; Bcero 100 9k3.)

4. Yuxkun E.B. JlaGopaTopHble pabOThl MO XUMHUHU [DICKTPOHHBIA pecypc]| : yueOHO-METOIUYECKOe
nocobue / E. B. Uukun ; ToMckuil TOCynapCTBEHHBIH YHUBEPCHUTET CHCTEM YIPABICHUS H
pamuosnekrpornku  (Tomck), Kadenpa paamodaeKTpOHHBIX TEXHOJOTUH ¥ JKOJOTHYECKOTO
MOHUTOPHMHTA. - ODJIEKTPOH. TEKCTOBbIE naH. - Tomck: [06. u.], 2012. - on-line, 78 c. - b. 1.
('http://edu.tusur.ru/training/publications/3020)

5. Yuxkwun E.B. COopHuk 3a1a4 1 ynpaxHeHU# 1o oomeit xumuu [DnekrpoHHsiid pecype] / E. B. UukuHs;
ToMckuil rocynapCTBEHHbI YHUBEPCUTET CHCTEM YIIpaBICHMs U paguodnekTpoHuku (Tomck),
Kadenpa pannosneKTpOHHBIX TEXHOJIOTUN U IKOJIOTUYECKOTO MOHUTOPHUHTA. - DJIEKTPOH. TEKCTOBBIC
nad. - Tomck: [6. u.], 2012. - on-line, 220 c. - b. 1. (http://edu.tusur.ru/training/publications/642)

MeToanyeckne YKa3aHUsl 1O NPAKTUYECKUM 3aHATHAM, Ja0OpaTopHbIM padoramM H

CaMOCTOSITeJILHOW padoTe MpuBeAeHbI B YUeOHO-MeToau4eckoM mocobuun [1], a Takxke B YueOHO-

Meroandeckom nocobuu [3], rmasa 1, crp.21-33; rnasa 2, crp.39-46; rnasa 3, cTp.57-64; rinasa 4, ctp.77-

95; rmaBa 5, ctp.106-119; rnasa 6, ctp.129-155; rnasa 7, ctp. 169-178; rnasa 8, 200-215; ctp. 216.

12.4 ba3bl 1aHHBIX, ”HPOPMAITHOHHO-CIIPABOYHbIE H IOUCKOBbBIE CHCTEMBI

http://edu.tusur.ru — Hay4HO-00pa30BaTEIILHBIN TOPTAT

http://www.chemistry.narod.ru, http://www.xumuk.ru — uHdOpMaIHOHHO-CIIPABOYHBIE PECYPCHI

http://elibrary.ru — nayuHnas snexTpoHHasi 6HOIMOTEKA

http://wWww.twirpx.com — 31eKTpOHHbIC KHUTH I10 XUMHUHU

13. MarepuajibHO-TEXHMYECKOE o0ecredeHre IUCHMILUIMHBI: XHUMHYECKash TIOCyAa, XHUMHYECKUE

PEaKTUBBI, KaJIOPUMETPhI, Ha0Op apeoMEeTpOB, BOJsSHAas OaHs, TEPMOMETPHI, SJICKTPUUYECKas ILUIUTKA,

METATNYECKHE U TPA(UTOBBIC DJICKTPOJIBI, INTATHBHI.
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[Ipuaowenne k paboueii nporpamme

MHHHCTEPCTBO OBPAIOBAHHA H HAYKH POCCHACKON @EJEPALIMH

DenepaibHoe rocy 1apeTeeHHoe GIoLKeTHOS 0BPAIORATEbHOE YUPEAISHHE BRICLIETO NPOHeccHONLTBHOTO
ol patoBAHIE
«TOMCKHMH I'OCYJIAPCTBEHHBII YHUBEPCHTET CHCTEM YIIPABJIEHHA M PAJIMOIEKTPOHHKH»
(TYCYM
YTBEFPAKIAKD

Mupextop aenapraventa obpasoBaHn
(Npopestop no yaeduod pabore)

ILE. Tpoan

20 6.

©OHI OUEHOYHBIX CPEJACTB MO YYEBHOH JUCLUHILIMHE

Xumus
¥poBens 0cHoBHoR 06 paIOBATEILHOIN 1POT PAMMB] Gakamepnan

250201 HadoTex moaorinn n MHKpocHeTeMHan
IEXHNEKA

Han PABACHHC MOANGTORKH

HH HOTEX MO0 mn B VIEKT POHBKE B Y KMHHCTEMH il

M podi
TEXHIKE

Popsma olyucnng LR TTE

WICKTPOHHOR TexHnkn (43T

PakyaLTen
Kadeapa A (e siseckodl LIeKTRonIKI)
Kype 1 Cemectp |

¥uehnwii noan wafiopa 2003, 2004, 2005 roxa w nocaeayomms Jaer,
Iaamen I cemecTp

Tosmer 2006
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1. BBEJIEHUE

®oup oneHOUHBIX cpencTB (DOC) sBnseTCs MPUITOKEHUEM K paboUeil mporpaMMe JUCIUTUTHHEL « XUMISD U
MPECTaBIsIET COOON COBOKYITHOCTH KOHTPOJHHO-M3MEPUTENBHBIX MaTepHalioB (THIIOBBIC 3a7adydl (3aaHusd),
KOHTPOJIbHBIE Pa0OTHI, TECTHI U JP.) U METOAOB X HCIIOJNIb30BaHUS, MPEIHA3HAYCHHBIX IS U3MEPEHHS YPOBHS
JIOCTHKCHHUS CTYJICHTOM YCTaHOBJICHHBIX PE3yJIbTaTOB O0yUYCHUSI.

®OC mo mucrumuiiHe «XWMESD) HCIIONB3YEeTCsl TP MPOBEASHUH TEKYIIEro KOHTPOJS yCIIEBa@MOCTH U
MIPOMEKXYTOYHOU aTTECTAINH CTYIEHTOB.

[lepeueHs 3aKpeIUICHHBIX 33 JUCIMILTMHON KOMIICTEHIIMIA TTPUBE/IeH B Ta0umue 1.
Tab6anua 1 — Ilepedyens 3aKpenieHHbIX 32 JUCHUIJIMHOA KOMIIEeTEeH N

DopMyJIHPOBKA
Kon Jrtansl GopMHUPOBaHNA KOMIIETEHIIUA
KOMIIETeHIIUU

OIIK-1 cnocooHocmy JlomKeH 3HaTh: OCHOBHBIE MOHSTUS U 3aKOHBI XWUMUHU,
npedcmasnams adeK8amuyo | TSOPETHUECKHE OCHOBHI CTPOEHUS BEIIeCTBa, CBOMCTBa
COBpEMEHHOMY VPO6HIO | BEUIECTB W MX PEAKIUOHHYIO) CIIOCOOHOCTh, YCIIOBHSI
SHAHUL HAYYHYI0 Kapmuiuy | IPOTCKaHWs  peakiuid, (akTophl, BIUSIONIME Ha
Mupa Ha OCHOGe 3HAHUA | CKOPOCTH W  HAIPaBICHHWE MPOTEKAHUSA PEAKLMH,
OCHOGHUbIX nOJ0JICenUli, | SHEPreTUYECKUEe H3MEHEHHsSI B MPOLECCE NPOTEKAHUS
3aKOHO8 u Memo0o6 | peaKIui, 3aKOHOMEPHOCTU MPOTEKAHMS
eCmecmeenHblX ~ HAYK U | DJIEKTPOXMMHUYECKUX IPOLECCOB, IPOLECCH KOPPO3UHU
Mamemamuxu METAJUIOB ¥ METOJBI 3alIUTHI OT KOPPO3HH.

OIIK-2 CHOCOOHOCMb 8bLABTIAMb
ecmecmeenHOHAY YHYI0 JomKkeH yMeTb: HMCIOJIb30BaTh TEOPETUUECKUE 3HAHUS
CYWHOCMb npobiem, | I pELICHHs IPAKTUYECKUX 3a1a4, JJIs MHTEpPIpETaLluy
BO03HUKAIOUUX 8 X00e | PE3yJIbTAaTOB JKCIIEPUMEHTA; HUCIOJIb30BaTh AJITOPUTMBbI
npogheccuonanvholl peLIeHUs IPAKTUYECKUX 3a/1a4.
OesimeNibHOCmY, NPUBLEKams
ons ux peuterus
coomeemcmeyowuil Guszuxo- | JJOIKEH BIaIETh: HABBIKAMU CAMOCTOATEIBHOTO IIOUCKA
mamemamuyeckuil annapam | nHGOpMALUH U TPOPaOOTKH TEOPETUIECKOTO

OIIK-5 cnocobnocms ucnoIvb3oeams | MaTepuana; HaBbIKaMU IIOCTAHOBKH LIEJICH U 3a1a4
OCHOBHblEe npuemst | IKCIICPUMECHTA, HCXOIS U3 TCOPETUICCKUX
obpabomku 4 | TIPEANOCHIIOK; HaBbIKAMU 00pa00TKU PE3yJIbTaTOB
npeodcmasienus AKCIIEPUMEHTA C UCTIONB30BaHHEM (DU3HKO-
OKCNEPUMEHMATIbHBIX OQHHbIX | MATEMaTHYECKOTO arnmapara, HaBbIKaMH TIPOBEICHUS

JKCIIEPUMEHTA.

2. PEAJIM3ALINSI KOMIIETEHLUI

1. OnMK-1: cnocobHOCTb NpeacTaBAATb A[EKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHMIA HAy4yHYIO KapTUHY
MUpPa HAa OCHOBE 3HAHUA OCHOBHbIX MONIOXEHUA, 3aKOHOB WM METOAO0B eCTEeCTBEHHbIX HayK M
MaTeMaTuKu;

Ona dopmupoBaHMA KomneTeHUMI HeobXoaMMO OCyLEecTBUTb pag, 3Tanos. ITanbl GopmMuUpoBaHMA

KOMI'IeTeHLI,VIl\;I, npmnmeHAaemsblie AnAa 3Toro snabl 3aHATUI U ncnoab3lyemsblie cpeacrtsa oueHMBaHMA NpeacrTas/ieHbl B

Tabnuue 2.

Tadauua 2— Jransl GopMUPOBAHMA KOMIIETEHIIMH M HCIIOJIb3yeMble CPeACTBA OLlEHUBAHUS

Cocras

3HaTh

YMmethb Baanern

Conepmalme 3TanoB

OCHOBHBIC ITOHATHA U

HCIIOJIb30BaTh Huapbikamu
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3aKOHBI XUMUH,
TEOPETHIECKUE OCHOBBI
CTPOCHHMS BEIICCTBA,
CBOICTBa BELIECTB U UX
PEaKIMOHHYIO
CIOCOOHOCTD, YCIIOBHS
MPOTEKaHUS PEaKIni,
(hakTOpHI, BIUSIONMIC HA
CKOpPOCTh U HalpaBJICHHUE
MIPOTEKaHMUs PEeaKIInH,
JHEPreTHIECKUE
M3MEHEHUS B MPOIIECCce
MPOTEKAHUS PEaKIIUH,
3aKOHOMEPHOCTH
MPOTEKAHUS
ANEKTPOXUMUICCKUX
MIPOIIECCOB, MPOIECCHI
KOPPO3WUU METAJIIOB H
METO/IBI 3AIIUTEL OT
KOppO3uH

TEOPETHUECKHUE 3HAHMS
JUISL pelleHuUs
MIPaKTUYECKUX 3a/1a4,
JUIST MTHTEPITPETAITII
pe3yabTaTOB
SKCIEPUMEHTA

CaMOCTOSATCILHOTO
roucka uHpopmanuu u
MPOpadoOTKH
TEOPETUUYECKOTO
Marepualia; HaBbIKaMH1
IMOCTAaHOBKM IieJIel U
3aj1a4 3KCIIepUMEHTa,
HCXOJs U3
TEOPETUYECKUX
MPENOChUIOK

Buanl 3ausaTuid

o Jlexmnm;

e [lpaktuyeckue
3aHATHS

e Bueayautopnas
CaMOCTOsITEeTIbHAS
pabota

e JlaGoparopHas
pabora

e BneyaaguropHas
CaMOCTOsITEeIbHAs
pabota

e JlaGoparopHas
pabota

Hcnoab3yemble
Cpe/ACTBa OleHUBAHUA

o Komncmexkr
e  VYCTHBIN OTBET
e DK3aMeH

e UMHuauBuayaneHOE
3aJaHue
(camocTosiTenbHas
pabota)

e KonrponbHas
pabora

e Ortuer no
nabopaTopHoOi
pabote

e DK3aMeH

e KoHcnekr
e  YCTHLIHA OTBET

e Ortuer no
nabopaTopHOi
pabote

e Dk3aMeH

Obwue XapaKTEPUCTUKM MOKasaTenen U KpUTEpUeB OLEHUBAHWA KOMMNETEHLUMW Ha BCex 3Tanax

npuseaeHbl B Tabanue 3.

Ta6auma 3 — O0uIMe XapaKTePUCTUKH MoKa3aTe/ el 1 KpUTepueB OLeHUBAHUS KOMIIETEHIIMH 110 3Tanam

IToka3zaTrean u

3HaTL YmMmeTh Baagernb
KpUTepun
Oo0iagaer
A PaGotaer
(haKTUYECKUMH U OO6amaer Auana3oHOM
N CaMOCTOSATEILHO,
TEOPETHUECKUMU TEOPETUUECKUX 3HAHUM,

OT1an4yHo (BHICOKHUIA

3HaHHUAMMU B IIpEaAcCiax

TpeOyeMbIX I

WCTIOJB3YS IJIaH paboThI

YPOBEHb) . Y DJIEMEHTBI

n3ydaemMoii 00acTu ¢ pelIeHUs TBOPYECKUX .

TBOPYECKOI

MOHMMAaHHEM T'PaHHMI] 3ama4y
NS TeIbHOCTH
NPUMEHHUMOCTH
. 3Haet (hakThl, OO6nagaer auamna3oHoOM PaGoraer
Xopomo (6a30BbIi N

MPHUHIUIIGL, TIPOIIECChI, | TEOPETHUYECKUX 3HAHWH, CaMOCTOSITEIBHO,

YPOBEHB)

o01ue MoHATHA B

TpeOyeMBbIX ISt

HCIOJIb3Y4 IUIaH pa6OTI>I
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npejenax u3ydaeMomn
obnactu

pEIIeHuUs] CTAaHJAPTHBIX
3amaqy

Ya0B1eTBOPUTEIBHO
(IIOpOroBbIi YPOBEHBb)

OO0iamaeTt 6a30BBEIMHA
00IMMH 3HAHUSAMA

OO0agaer quamna3oHoM
TEOPETUYECKUX 3HAHUM,
TpeOyeMbIX I
penieHus 6a30BbIX
3a1a4

PaGoraer
CaMOCTOSITENIBHO,
HCIIONb3Ys KpaTKUH
IJ1aH paboTHI

®dopMyIMpoBKa MoKa3areseii U KPUTEPUEB OICHUBAHUS JAHHON KOMIIETCHIIUY MTPUBE/ICHA B Ta0IuUIIE 4.
Tab6anna 4 — Iloka3zaTeJn U KPUTEPUH OLeHMBAHUSI KOMIIETEHIIMH HA dTanmax

IToka3zarenu n

mamepuain 6

meopyecKux

npaKmuyecKux 3a0ay u °

3HaTh Y™Mmerhb Baagern
KpuUTEepHun
3naem ocrosnwie
NOHAMUSL XUMUU
o  CamocmosimenvpHo
Csob00mH0
ocywecmansem nouck
dopmynupyem
ungopmayuu u
xXumuyeckue
® Vueem omauuno KoHCReKmupyem
3dKOHbL opueHmupoeambscst 6
B 5 noaHom obveme,
meopemudecKkom
ocnpouseo unz P p paccmampueds 0Npocyl
meopemu4eckutl Mamepuane oes
UCNONB306AHUS 6 NPUHUHHO=
Mamepuan 6e3 N -
i~ YuebHo20 nocobus Clle0CmeenHou
. e C8060010 ymeem 63AUMOCEA3U, OONONHAS
O1inuno (BHICOKHI yuebH020 nocobus
pOBeHb) Coo600 NpUMeHsims noiyyenmvie mamepuai mepmuHamu,
y 60000HO 3Hanus ONs pewenus nousmusMU, haxmamu
uznazaem

m.o
Camocmoamenvro

mamepuain 6
ycmHou ¢hopme

YyCmHoU hopme unmepnpemayuu onpedersiem yenu u
Ananusupyem u pesyrbmanos 3a0auu IKCNEPUMeHma
80CNPOU3BOOUM oKcnepumenma UCXOO5 U3 TaHa
83AUMOCEA3b patomt u
Xumuteckux meopemuieckux
noxAmul u npeonoCcuLIOK
3aKOHO8
3naem ocnosnvie
NOHAMUS XUMUU o CamocmosmenbHo
Dopmynupyem oy ocywecmensem nouck
XUMUyecKkue Meert ungopmayuu u
OpUEeHRmMuUpoeamsvcs 6
3aKOHbL meopemuseckon KoHCnexmupyem ee,
Bocnpouszsooum Mamepuane ¢ 4acCmuyHo
meopemuyeckutl UCHONb306aAHUEM paccmampusas 60npocsl
mamepuai ¢ YuebHo2o nocobus; 6 NPUYUHHO-
XOpOIJJO (6330Bblﬁ UCNONb306AHUEM ymeem NPUMEHAMb €20 crneocmeeHHou
ypOBeHb) meopemudeckux ons peutenus B3AUMOCBA3U,
SHAHULL WU cmanoapmmuelx e Onpeoensem yenu u
YuebHo20 nocobus NPAKMUHECKUX 340a4 U 3a0auu IKCNEpUMeHma ¢
Yacmuuno unmepnpemayuu UCNONb308AHUEM NIAHA
peyIbmamos abomul, yuebHo20
usnacaem oKCnepumMenma P Y

nocobus u
MemoouuecKux yKazanuil
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YnoB/1eTBOPUTEIBLHO
(moporoBbIi
YPOBEHBb)

3naem ocHogHbie o
NOHAMUSL XUMUU
Yacmuuno
dopmynupyem
Xumuueckue
3aKOHbL
Bocnpouzsooum
meopemu4ecKutl
Mamepuain ¢
UCTIONL308AHUEM
yuebHo2o nocoodous

Ymeem
OPUEHMUPOBAMBCSL 8
meopemu4eckom
mamepuane ¢
UCNONb306AHUEM
yuebHo20 nocooust,
Ipumensem
meopemuyeckie 3Hanus
071 peuterus 6a308bix
NPAKMU4ecKux 3a0a4 u
unmepnpemayuy
pe3VIbmamos
9KCNEPUMEHmAa ¢
HOMOWbIO
npenooagameis

Camocmosmensho
ocywecmensiem noucK
uHgopmayuu ¢ u
KOHCneKxmupyem
paccmampusaemvle
B0MPOCHL 6 BUOE MEPMUHOS,
NOHAMUL U M.O.
Onpedensiem yenu u 3adayu
IKCNEPUMEHMA C NOMOULBIO
npenooagamens u
MemoouyecKux yKazanutl

2. OIMK-2: cnocobHOCTb BbLIABAATD €CTECTBEHHOHAYYHYIO CYLHOCTb Npo6sem, BO3HUKAOWMUX B Xoae

npodecCMOHaNbHON AEeATENIbHOCTH,

maTemaTuyecKkuit annapar.

npuBneKkatb ANA MX peleHUa COOTBETCTBYIOWMIA ¢UMKO-

Ona dopmupoBaHMA KoMMeTeHUMI HeobXOAMMO OCyWecTBUTb pAg, 3Tanos. 3Tanbl GopmMMUpoBaHMSA

KOMI'IGTEHLI,VIVI, npunmeHAaemblie anAa 3Toro snabl 3aHATUI U ncnosb3yemblie CpeacrtBa oueHBaHUA NpeacrtaBieHbl B

Tabnuue 5.

Tabanna 5— Iranbl popMHUPOBAHUS KOMIIETEHIMH U UCIIOJIb3yeMble CPeCTBA OLleHUBAHUS

Cocras

3HaTh

YmMmeTh

Baaners

Conep:xaHue ITanos

OCHOBHBIE TTOHATHUS U
3aKOHBI XUMUH,
TEOPETHYECKNE OCHOBBI
CTPOEHUs BELIECTBa,
CBOICTBA BEUIECTB U UX
PEaKINOHHYIO
CIOCOOHOCTD, YCIIOBUA
NPOTEKAHUs PEAKLUH,
(akTOpBI, BIMSIONINE HA
CKOpPOCTb U HalpaBJICHHE
MIPOTEKaHUs peaKIIny,
JHEPreTUYECKUE
W3MEHEHUS B Ipolecce
MIPOTEKaHMUS PEeaKIInH,
3aKOHOMEPHOCTH
MIPOTEKaHUs
ANEKTPOXUMHUIECKHUX
IIPOLIECCOB, IIPOLIECCHI
KOPpPO3UHU METANIOB U
METOJIbI 3aLUTHI OT
KOppo3uu

WCIIOJIb30BaTh
TEOPETUUECKUE 3HAHUS
JUTSI pEeIIeHUs
MIPAKTHYECKUX 3a]1a4,
U1l MHTEPIIpETan
pe3yabTaTOB
9KCIIEPUMEHTA, YMEET
HCIOJIb30BaTh
ITOPUTMBI PEIICHUS
MIPaKTHYECKUX 33124

HaBBIKAMH ITOCTAaHOBKU
eJied 1 3aga4
9KCIIEPUMEHTA, UCXOIS
U3 TEOPETHUECKIX
NPEANOCHUIOK;
HaBBIKAaMH 00pabOTKH
pe3yabTaToOB
JKCHEPUMEHTA C
UCIIOJIb30BaHUEM
¢buzuko-
MaTeMaTHYeCKOTO
anmapara,

Buasl 3anaTui

e BreyagutopHas
CaMOCTOSITeNTbHAs
pabora

e [Ipaktnyeckue
3aHATUA

e BaeaynuropHas
CaMOoCTOsITeIbHAS
pabora

e Jlaboparopuas
pabora

e JlaboparopHas
pabora
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e UuauBuayanabHOE
3a7laHne e BrinonHeHue
(camocrosTenbpHAS n1a00paToOpHOI
pabota) paboThI
Hcnonn3yembie o e KoHTponbHas e OrTyer no
e  VYCTHBIN OTBET .
cpeacTBa OlleHNBAHUSA pabota nabopaTopHOi
e  Dk3aMmeH
e Ortyer 0o pabore
JTabopaTopHOit
pabote
e DK3aMeH

Obwue xapaKTepPUCTUKM MOKasaTeNnen M Kputepues oOLEHUBaHUA
npusedeHbl B Tabauue 6.

Tabauma 6 — O0uue XapaKTepUCTUKH MOKAa3aTes el 1 KpuTepueB O eHUBAHUA KOMIIETEHIIHH M0 3Tanam

Iloka3arenu u

OT1au4HO (BLICOKUIM
YPOBEHB)

3HAHMSAMH B TIpeeax
M3y4aeMoil 0bmacTu ¢

3HaTh YMerh Baagern
KpUTEepHu
O6nanaer
Paboraer
(haKTUIECKIMH U Ob6nagaer AUarna3oHOM
N CaMOCTOSTEIBHO,
TeOpeTI/I‘IeCKI/IMI/I TeOpCTI/I‘-ICCKI/IX 3HaHHUH,

TpeOyeMbIX I
pELIeHNs TBOPYECKUX

HCTIONB3YS TUIaH paOOTHI
" DJICMECHTBI

(moporoBblii ypoBeHb)

0OIMMHU 3HAHUSIMHA

TBOPYECKOI
MMOHUMaHNEM TPaHUIL 3a1a4
JeSITeILHOCTH
MPUMEHUMOCTH
3Haet (hakThl, OO6nagaer quama3oHOM
. MPUHIHUIIEL, TIPOLECCHI TEOPETHYECKUX 3HAHUH Paboraer
Xopomo (6a30BbIii p > 1P ’ p ’
OBeHb) oO0IIMe MTOHSATHUS B TpeOyeMBbIX st CaMOCTOSITETIBHO,
yp npezenax u3y4aeMon pelleHNs CTAaHAAPTHRIX | HMCIIONB3YS TUIaH paboThl
obnactu 3a1a4
ObnanaeT quana3oHOM
N PaGoraer
TEOPETUYECKUX 3HAHUMH,
Y0B/1€TBOPUTEILHO Ob6nanaet 6a30BBIMU CaMOCTOSITEIBHO,

TpeOyeMBbIX st
petieHns 6a30BbIX
3aj1a4

HCIIONB3Ys KPaTKUMH
U1aH paboTh

DopMyTUpOBKa MOKa3aTeei M KPUTEPUEB OIEHUBAHUS JaHHOW KOMIICTCHIINH MIPUBEACHA B Ta0mIe 7.
Tadmuua 7 — [oka3aTenu 1 KpUTepUH OLeHUBAHUS KOMIIETEHIIMU HA ITanax

Iloxka3zareau u

3Hartp Ymersb Baanerb
KpUTEpUn
3naem ocnoenule ® Vueem omauuno o Camocmosmenvho
NOHAMUSA XUMUU OpUEHMUposaAmbvcs 6 onpeoensem yenu u
C80600H0 meopemutieckom 3a0a4u IKCnepuMenma
popmynupyem mamepuane bes UCX005L U3 NIAHA
UCNOJIb306AHUA
N XumuyecKue pabomvi u
OT1an4yHo (BHICOKUH YuebHo20 nocobus
3aKOHbL Meopemuieckux
YPOBEHBb) B N o C80600H0 ymeem 5
npeonoCuLIOK
Ocnp0u360 Mn/‘ll NPUMEHANb NOJIYYEHHblE p
meopemuiecKull suanus 018 peurenus o Camocmoamenvno
mamepuan 6e3 meopueckux obpabamvieaem
UCNONBb308AHUSL NPAKMU4ecKUx 3a0ay u 9IKCNePUMEHMAbHbIe
yuebH020 nocobus unmepnpemayuu OaHHbIE U cocmassaem
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Cs0600H0
usnazaem
mamepuarn 8
yemHou ¢hopme
Ananuzupyem u
80CNPOU3B00UM
83AUMOCEA3b
XUMUYECKUX
NOHAMUL U
3AKOHO8

Pe3VIbmamos
aKcnepumenma

o Yueem ucnonvzoeamo
cmanoapmHole
aAneopuUmMMbL peuenus
NPaKmu4ecKux 3a0ad,
YACMUYHO UCTIONb3YEM
07151 pewienus 3a0ay
HempuUBUAIbLHbIU NOOX00

omyem 6 medeHue
NAAaHUPyemoco 3aHAmusl

3Haem ocHosHbvIe

yuebHnoeo nocobus

Ymeem ucnonvzosamo
cmauoapmHole
AN2OPUMMbL PEULeHUs]
3a0a4 ¢ NOMOWbIO
YUEOHO-MeMOOUYECKO20
nocobus uau
npenooagsames

NOHAMUSL XUMUU * Viueem Onpeoensiem yenu u
Dopmynupyem OpUEHMUPOBAMbCA 6 3a0a4u IKCnepuUMenma c
PMYTIUPY
TEOpEmUnEcKom UCNOTIL30BAHUEM NIAHA
oy amepuaie abomol, yuebHo2o
3AKOHbL UCNONBL306AHUEM p 5 24
Bocnpoussooum Yyuebnozo nocobus;, hocobus u 3
meopemuiecKkutl yMeem npumeHsmo e2o MEMOOUHECKUX YKAZAHUL
mamepuain ¢ 051 peutenus Obpabamvieaem
XOpOH.[O (6a3OBblﬁ UCNOIb30BAHUEM cmaHOapmelx KCnepumernmajlbHovle
ypOBeHb) meopemuieckux npakmu4decKkux 3a0a4 u OaHHble U cocmasisem
SHAHUL WU unmepnpemayuu omuem YacmuyHo 8
yuebH020 nocobus pesybmantos meyenue niaHupyemozo
9KCnepuUMeHma
Yacmuuno 3aHAMUA,
* Yueem ucnoxesosamy CamMoCmosmenbHO Ulu
usnacaem cmanoapmuvle
mamepuan e aneopummol 05 npu nomouju
yemHoti popme Peuenus npaKmuieckux PYKOBOOUMENS KOMAHObI
3a0au unu npenodaeamens
o Vueem
OpUEHMUPOBAMbC 8
meopemuyueckom
mamepuane ¢
3naem ocHogHbLe 74 Onpeodensiem yenu u 3a0ayu
NOHSIMUSL XUMUL UCNOIb306aHUEM IKCNEepUMeHma ¢ NOMOubIo
y, Yyuebnozo nocobusi; npenooagamens u
acmuino o [Ipumensiem MemoOUUecKUX YKA3aHULL
popmynupyem meopemuyeckiie 3HAHUs
Xumuyeckue 07151 pewienust 6A308bIX Cocmaensem omuem no
Ki K K
y[[OBﬂeTBOPI/ITe.HbHO 3dKOHbl npaKkmu4ecKux 3a0a4 u pe3yrbmamam
. unmepnpemayuu
(moporoBbIii Bocnpouszsooum pnp Y IKChepuMenma
5 pe3ybmamos
YPOBEHb) meopemuieckuu YacmuyHo 8 meueHue
oKCnepuMenma ¢
mamepuar ¢ NIAHUPYEeMO20 3aHAMUS
NOMOWbIO
ucnoJjib3oedHuem W uiu 8 Heay()umopHoe
npenoodagameis

8pemsa npu nomMowu
PYKOBOOUMENISE KOMAHObL
unu npenooasameis

OIIK-5: HaBbIKAMM IOCTAHOBKH M NIPOBEJACHUS IKCIIEPUMEHTa, 00padoTKH pe3yJbTATOB JKCIIEPUMEHTA.

Ona dopmupoBaHMA KoMMeTeHUMI HeobXOAMMO OCyWecTBUTb pag, 3Tanos. JTanbl GopmMuUpoBaHMA

KOMI'IGTGHLI,VIVI, npunmeHAaemblie anAa 3Toro snabl 3aHATUN U ncnosbsyemble Cpeacrtea oueHMBaHUA NpPeacTtaBieHbl B

Tabnuue 8.
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Ta0nuna 8— Iransl popMUpPOBaHNA KOMIIETEHIINH W HCIOJIb3yeMble CPelCTBA OLleHUBAHUS

Cocras 3Hath Ymeth Baanerb
OCHOBHBIC TIOHATHUS U
3aKOHBI XUMUH,
TEOPETHUECKUE OCHOBBI
CTpOCHHS BEIIEeCTBa, HaBBIKaMU TIOCTAHOBKH
CBOICTBA BEILIECTB U UX 1eneu u 3agaqy
PEaKIMOHHYIO JKCIICPUMEHTA, HCXOS
CIIOCOOHOCTD, YCIOBHS U3 TEOPETHYECKUX
MIPOTEKaHUs PeaKInH, MIPEAMTOCHUIOK;
(hakTOpHI, BIUSIONINE HA HCIIOJIb30BaTh HABBIKAMH MPOBEICHUS
CKOpPOCTh U HaNpaBJICHHUE TEOPETUYECKUE 3HAHUS | IKCIICPUMECHTA;

Conep:xaHue dTanos MPOTEKAHUS PEAKLUH, JUIsL UHTEPIIPETAIIUN HaBBIKAMHU 00pabOTKH

JHEPreTHIECKUE pe3yIbTaToOB pe3yIbTaToOB
M3MEHEHUS B MPOIIECCce JKCIIEPUMEHTA JKCIICPUMEHTA C
MPOTEKAHUS PEaKIIUH, UCIIOJIb30BaHUEM
3aKOHOMEPHOCTH (hnzuko-
MPOTEKAHUS MaTeMaTHYECKOTO
ANEKTPOXUMHUYCCKUX amnmapara;

MPOLIECCOB, TPOIECCHI
KOPPO3HH METAJIIOB
METOAbI 3allIUTHI OT
KOppO3HuH

Buanl 3ausatuid

e BueyagutopHas
CaMOCTOsITEIbHAS
pabota

e JlaGoparopHas
pabora

e JlaGoparopHas
paborta

Hcnoan3yembie
CpeACTBa OLeHUBAHUA

e  YCTHBLINA OTBET

e  Ortuer no
nabopaTopHOit
pabote

e BrinonHeHue
nabopaTopHoit
paboTs

e Ortuer no
nabopaTopHoii
pabote

Obwue XapaKTEPUCTUKM MOKasaTeNnen U KpUTepueB OLEHMBAHWMA KOMMNETEHLUMM HA BCeX 3Tanax

npuseageHbl B Tabanue 3.

Tabauma 6 — O0mue XapaKTepUCTHKH NOKAa3aTe el 1 KpUTepHeB OLeHUBAHUA KOMIIETEHIIMH T10 3Tanam

Iloka3aTenu u

3HATDL Ymernb Baagern
KpUTEpUn
Oo6namaer
PaGoraer
(haKTUYECKUMH U O0JaziaeT QUaa3’oHoOM
N CaMOCTOSATEILHO,
TeOpeTI/I‘-IeCKI/IMI/I TeOpeTI/IT-IeCKI/IX 3HaHHUH,

OT1an4HO (BBICOKHUIA

3HaHUAMMU B IIpEaACIax

TpeOyeMbIX I

HCIIOJIB3YS IJIaH pa6OTBI

YPOBEHbD) N 7 DJIEMEHTHI
M3y4aeMoi 00JacTu ¢ pEIIeHUs] TBOPUYECKUX .
TBOPYECKO
[TOHMMAaHUEM TPaHMUI 3amaqy
JIeSATEIIEHOCTH
MIPUMEHUMOCTH
Xopouo (06a30Bblii 3Haet (akThl, Ob6nanaer quama3oHOM Pabotaer
YPOBEHB) MIPUHIIUIIBL, TIPOIECCHI, | TCOPETHUYECKUX 3HAHWH, CaMOCTOSITEIHHO,
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o01IMe MoHsITHS B
mpenenax u3ydaeMon
obnact

TpeOyeMBIX IS
PEUICHUs CTaHJAPTHBIX
3amaqy

HCITOJIB3YSI TIaH PabOTHI

YoBieTBOpPUTEIHHO
(IIOpOroBbIi YPOBEHBb)

O06namaeT 0a30BEIMH
00IMMH 3HAHUSAMA

Ob6magaer quama3oHOM
TEOPETUYECKUX 3HAHUM,
TpeOyeMBbIX ISt
penieHus 6a30BbBIX
3amaq

Pabotaer
CaMOCTOSITEIBHO,
WCIIONb3Ys KpaTKUH
1aH paboThI

DopMynHpOBKa ITOKa3aTenel 1 KpUTEPUEB OLICHUBAHUS JAHHOW KOMIIETCHIIMY NIPUBEAEHA B TabiuLe 4.
Taonuna 7 — Iloka3aTeju M KPUTePHU OLleHUBAHUSI KOMIIETeHIIMHA HAa 3Tanax

IToka3aTeaun n
KpUTEepUn

3HaTh

Ymerhb

Baanern

CamocmosmenvHo
onpeodensem yeu u
3a0auu IKCNEPUMEHMA
UCX004 U3 NAAHA

Xopomo (0a30BbIi
YPOBEHb)

NOHSMUSL XUMUU
Dopmynupyem
Xumuveckue
3aKOHbL
Bocnpouzsooum
meopemu4ecKkutl
Mamepuai ¢

OPUEHMUPOBAMBCSL 8
meopemuueckom
mamepuane ¢
UCNONL306AHUEM
yuebHo20 nocobusi;
yMeem npPUMeHsmb €20
0 peutenus
CMAHOAPMHBIX

pabomoi u
Meopemuieckux
3naem ocnognuvle npeonocyLIoK
NOHAMUA XUMUU o (C80600HO onepupyem
Ce60600m0 Memoouyeckumu
gopmynupyem VKA3aHUAMU K
Xumuyeckue BbINOIHEHUIO
3aKOHbI IKCNEPUMEHMA U
Bocnp0u3600umv opeanuzyem pabomy 8
ZSZZ ;’ZZ;%C;M” e C80000HO ymeem . ’(CJOMaHae
OB 306dHIA NPUMEHANb NOTYYEHHbLE mpoum epaguyeckue
OTIHYHO (BBICOKHIi YuebHo20 nocobus s 017 P
unmepnpemayuu obpabamvieaem
YPOBEHb) Ceo600H0 pe3ybmamos pe3ynvmamol
uznazaem oKCnepumenma oKCnepumenma
mamepuan o Camocmosmenvbho
ycmHotl gpopme opaanusyem
Ananuzupyem u OONOTHUMENbHBI IMAN
80CNPOU3BOOUM NnOCMAaHo6KU
63aUMOCE:3b IKCNEpUMeHma OJis
XUMUHECKUX NOYYeHus.
NOHAMUU U VOOBIEMBOPUMETHHO2O
3aKOHO8 pesyibmama
o Camocmosmenvho
obpabamvieaem
9KCnepuUMeHmanbhbie
Oanmble U cCOCmasnsiem
omuem 8 meuenue
NIAHUPYEMO20 3AHAMUS
3Haem ocHogHble ® Vmeem o Onpeoensem yenu u

3a0auu IKCNEpUMeHma ¢
UCNONb308aAHUEM NIAHA
pabomwi, yuebH020
nocobus u
MemoouuecKux yKazanuil
Onepupyem
MemooUdecKuUMU
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UCNONB308AHUEM
meopemuieckux
SHaHUU UIU
yuebH020 nocobus
Yacmuuno
usnazaem
mamepuarn 8
ycmHotl hopme

NPAKMU4ecKux 3a0a4 u
unmepnpemayuy
pe3yIbmamos
aKCnepumenma

® Yueem ucnonvzoeamo
cmanoapmHole
ancopummsl 0Jisl
pewenust npAKMmuYecKux
3a0au

VKA3AHUAMU K
BbINOIHEHUIO
9KCnepumMenma c
HOMOWbIO PYKOBOOUMENS
KOMAaHObl UU
npenooasameis,
opeanuzyem pabomy 8
KoMaHoe

Cmpoum epaguueckue
3a8UCUMOCIIU U
obpabamvieaem
pesyibmamol
9KCnepumMenma
Opeanusyem
OONONHUMENbHYLIL IAan
HOCMAHOBKU
9KCnepumenma Os
NONYYeHUs.
VOOBIEMBOPUMETHHO20
pe3yibmama ¢ NHOMOWbIO
PYKOBOOUMEISL KOMAHObL
uu npenoodasamerns
Obpabamvieaem
IKCNEPUMEHMATIbHBLE
OaHuble U COCagasem
omuem YacmuiHo 8
meyeHue NIAHUPYemMo2o
3ausamus,
CaMOCMOSMENbHO UTU
npu noMowu
PYKOBOOUMEIsL KOMAHObL
Uy npenooasamerst

Y1oB1eTBOPUTEIBHO
(TmoporoBbIi
YPOBEHB)

3naem ocnogHbie
NOHAUSL XUMUU
Yacmuuno
dopmynupyem
Xumudeckue
3aKOHbl
Bocnpouzeooum
meopemu4ecKutl
mamepuai ¢
UCNONBL30BAHUEM
yuebno2o nocobus

Ymeem
OpUEHMUPOBAMbCSL 8
meopemuyeckom
Mamepuane ¢
UCNONb3068aHUEM
yuebH020 nocobusi;
Ipumensem
meopemuyeckue 3HaHus
0711 peutenust 6A308bIxX
NPAKmMuYecKux 3a0a4 u
uHmepnpemayuu
Pe3ybmamos
9KCnepumMeHma ¢
nOMOUbIO
npenoodagameis
Ymeem ucnonvsosame
cmanoapmuule
aneopummsl peuieHus
3a0a4 ¢ NOMOWbIO
YUEOHO-MeMOOUYECKO20
nocobus umu
npenoodagameis

Onpeodensiem yenu u 3a0ayu
IKCNEPUMEHMA C NOMOUJBIO
npenodasames u
MemooUuUecKux yKazanutl

Buinoansem
9KCHepUMeHm ¢
HOMOWbIO PYKOBOOUMENs
KOMAHObL UIU
npenooasameis
Cmpoum epaguyeckue
3a8ucuMocmu u
obpabamvieaem
pe3ynvmamol
9KChepumenma
Cocmasnsiem omuem no
pe3yivmamam
IKCnepuMenma
YACMU4HO 8 meyeHue
NIAGHUPYEMO20 3AHATNUSA
U 8 HeayOUMmMopHoe
8peMsl npu noMouu
PYKOBOOUMENS KOMAHObL
unu npenodasamens
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3. TUITIOBBIE KOHTPOJIbBHBIE 3AIAHUSA

I[J'DI pcajin3alni BhIMICTICPCUYUCIICHHBIX 3a1a4 OGy‘-IGHI/ISI HCIIOJIB3YIOTCA CICAYIOINEC MATCPHUAJIBI:

1) KoHTpo/ibHbIE BONPOCHI.
JUIss  TEOpPETHYECKOM TIOATOTOBKM HCIIOJIB3YIOTCS y4eOHBIE TOCOOMS W3 CIIUCKA OCHOBHOU U

oononnumenvroi aumepamypsi. KOHTpoIIbHBIE BOIPOCHI K pas/eaM JAUCIHUIUTAHbI TPUBEICHBI B YueOHO-
memoouueckom nocoouu [1]

2) KoHTpoJibHBIE PadoThI.
[TprMepbl BAPHAHTOB KOHTPOJIBHBIX paOOT MPUBEACHBI B yueOHO-Memooudeckom nocobuu [1]

3) UnanBuayaIbHBIE 32/1aHUS.
Meroandeckue yka3zaHus K BBIIOJHEHUIO MHAWBUIYaJIbHBIX 3a/IaHUI IPUBEICHBI B yuebHom nocoouu [2],

a TaKkKe B yuebno-memoouueckom nocodouu [3],[5]

4) MeToau4yecKkne YKa3aHUA K BHIMOJHEHHIO JJA00PaTOPHBIX PadoT M COCTABJIEHHIO OTYETOB.
VYkazaHus MPUBEIACHBI B yueoHo-memoouueckom nocoouu [1], [2], [4].

5) Bomnpochbl K 3K3aMeHy.
[Tpumep BapuaHTa OUsIeTa K 9K3aMEHY MPUBEICH B yueOHo-Mmemoouueckom nocoouu [1].

3.1. KOHTPOJIBHBIE BOITPOCHI

Paznesn 1. OCHOBHBIE ITIOHATHUA U 3AKOHbBI XUMHUHN

1. JlaiiTe ompejesieHUs] MOHATHIM «aToM». M3 4ero oH COCTOUT, UMEET Jii OH 3apan? [IpuBeanTte miaHeTapHyIO MOJETH
CTPOCHUS aToMa.

2. KaxkoB 3apsz anexTpoHa? 3a cyeT 4ero MpoTeKaeT XUMHUYECKas peakiys, B YeM €€ CYIIHOCTh?

3. Uro takoe Monekyna? Mmeet nu oHa 3apan? [IpuBenute mpuMepsl MOJIEKYI BemecTB. M3 uero onu coctost?

4. Yo Takoe non? Mmeet nmu oH 3apsa? Kakue ecTh TUIIBI HOHOB M KaK OHU Ha3bIBatoTcsa? [IpuBenuTe mpuMepsl HOHOB
pasHoro Tumna. Kak o06pa3yrorces Te win WHbIe THIB HOHOB? OT 4ero 3aBHUCHUT 3apsi MOHA?

5. TlpuBemute mpuMep XHMHUYECKOTO JIEMEHTA B COCTOSHUSIX: aTOM, MOJIeKyJa, HoH. [losicHuTe, B YeM pa3HHIA MEXKIY
STHMH TPEMSI COCTOSTHHSAMH M KAKMMH CBOHCTBaMHU O0JIaIaeT Ta WM HHAS YaCTHIIA.

6. Uro takoe xonmuecTBO BemecTBa? Kak oHO o0Oo3Havaercs, B yeM m3Mepsiercs? CKOIBKO YaCTHI[ COOCPKUT 1 MOIb
BemiectBa? Kak 0003HauaeTcst 4uCiIo yacTui?

7. Yro Takoe momsipHas macca? Kak ona oGo3Hauaercs, B ueMm wusMmepserca’? Kak paccuutarh MOJSPHYIO Maccy
BeIIecTB?

8. IlpuBemuTe mpUMEpbl XUMHUYECKHX BEIIECTB. UTO MOKA3bIBAIOT MOJCTPOYHBIC MHACKCHI B (POPMYyJIaX XUMUYECKHUX
BeIIecTB?

9. Yro Takoe crexuomerpuueckue koadduimeHtsr? sl 4ero ux paccTaBifIOT B YPaBHEHHSIX XUMHUYECKUX PEaKIHid?
KakoBsr paBmita paccraHoBKH K03 duuueHToB? UTO MOKA3hIBACT CTEXHOMETPHUYECKUI KOAQPHUINEHT B YpaBHSHUH
peakuuun?

10. Cdopmynupyiite 3akoH ABoragpo. Uto Takoe HOpMalbHBIE yciaoBusA? UTo Takoe MOJIpHBIM o0beM raza? Kak on
0003HayYaeTcs, B 4eM H3MepsieTcsl 1 YeMy oH paBeH? Kakoit 00beM 3aHMMaeT ra3 KOJIM4ecTBOM | MOJIb TIpH H.y.?

11. Kak paccumthbiBaeTcsi 00bEM Ta3a IMpH YCIOBUSAX, OTIIMYHBIX 0T HOpMabHBIX? [IpuBenure ypaBHeHne MeHaeneeBa-
KnanelipoHa, MoSCHUTE KaKHe BEIUMYMHBI TaM HCIOJIB3YIOTCS.

12. TlpuBeaurte ocHOBHbIE (GOPMYJIBI ISl pacyera KoJIMuecTBa BenjecTBa. Kakue BeTMYMHBI JJIs1 STOTO UCTIONb3YIOTCS?

13. Yro Takoe mpocCThie U CIoXKHbBIC BemecTBa? [IpuBenuTe nx Kiaccu(huKaIuio.

14. U3 gero cocTosT OKCHABI, COMU, KUCIOTHI, OCHOBaHMUA? UTo Takoe KUCIOTHBIE ocTatku? [lpuBeaure mpuMeps! 3THX
COEIMHEHU.

15. Yro Takoe skBHBajieHT? UTo Takoe (hakTOp SKBUBAICHTHOCTH M Kak OH o0o3Hauyaercs? Kak ero MOXKHO paccuuTaTh?
[t KakuX 371€MEHTOB OH SIBJISIETCS! HOCTOSIHHBIM U moyemy? [IpuBenuTte npumMepsl.

16. Kak paccuuTath SKBHBaJICHTHYIO MAacCy MPOCTBIX M CIOXHBIX BemiectB? I[lpuBemure (GopMyibl, MOSCHUTE KaKHe
BEJIMYUHEI B HUX UCTIONB3YIOTC. Kak 0003HauaeTcs SKBUBAJICHTHAS Macca, B 4eM H3MepsieTcs?

17. Yro Ttakoe HSKBHBaJCHTHBIH 00beM ra3a? Kak ero moxHO paccumtars? [IpuBeamre Gopmyiy, MOSICHHUTE KaKue
BEJIMYMHBI TaM UCIIOJIb3YIOTCA.

18. CdopmynupyiiTe 3aKOH SKBHBAJCHTOB, INPHUBEIUTE €ro MaTeMaTHYECKOE BbIpakeHHe. llpuBeamTe mpHUMEp
MIPUMEHEHHS ITOTO 3aKOHA.

19. Chopmynupyiite 3aK0H MOCTOSHCTBA cocTaBa BemiecTBa. UTo Takoe Oeproumnabl? IIpuBeauTe MpUMEphl BEHIECTB
ITOCTOSTHHOTO ¥ HETIOCTOSTHHOTO COCTaBa.

20. ChopmynupyiiTe 3aK0H ABOTaapo M CICACTBUS M3 HETO, MMOSICHATE HA IIPUMEpE.

21. ChopmynupyiiTe 3aKOH 0ObEMHBIX OTHOIICHHH, MMOSICHUTE, I KAKUX PACYCTOB OH MPUMECHHUM.
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22. ChopmynupyiTe 3aKOH COXPaHESHHUS] MAaCChI BEIICCTBA.

PA3JIEJI 2. OCHOBHBIE KJIACCHhl HEOPTAHUYECKHWX COEIUHEHUMN.
PEAKIIMOHHAS CIIOCOBHOCTbB BEIHIECTB.

1. Yro takoe creneHp okucineHusa? Kak onpenenuts MakcuManbHYIO CTETICHb OKHCIEHHs aneMeHTa? Kak oHa cBs3aHa ¢
BaJICHTHOCTBIO?

2. Kakue sneMeHTHI NPOSBIAIOT MOCTOSHHYIO CTENEeHb OKHCieHHs? UeMy paBHa CTENEHb OKUCICHUS SJIEMEHTOB B
npocThIX BemecTBax? Kakue npaBuia Hy>KHO 3HATh [UIS 3alIMCH XUMHYECKUX (POPMYJI BelecTB?

3. [IlpuBenure knaccudukamuo BemecTB. Kakue 0CHOBHBIE KJIacChl HEOPraHUUECKUX COeMHEHUH Bbl 3HaeTe? U3 uero

OHH COCTOSAT?

[IpuBenure Kiaccupukanmo oxcumoB. Kak oOpasyroTcst Ha3zBaHus okcumoB? Kak HammcaTs (opmyiry BEICIIETO

oKcHaa diaeMenra?

[IpuBenute xkraccudpukanmo kuciaoT. Kak o0pasyrorcs Ha3BaHUS KUCIOT?

[IpuBenute KIaccupuKanmo ocHoBaHUH. Kak 00pa3yroTcs Ha3BaHUS OCHOBAaHMIA?

[IpuBenure xraccudpukanmro coneil. Kak o0paszyroTcst Ha3BaHUS corneii?

UYro Takoe anexTponnut? Kakne BemmecTsa sBISIOTCS 3JICKTPOIUTAMH?

Yro Takoe osneKTponuTHYecKas auccouuanusA? KakoBbl IpaBWiia 3amMcH  YPaBHEHUH AIIEKTPOJIUTHYECKOH

JUCCOIMAITUN?

10. IlpuBenure ypaBHEHUs NOJHOW M CTYIIEHYATOMN JUCCOLMALUN OKCUIOB, KUCIIOT, COJIeH U OCHOBAHUIA.

11. JIns xakux 3J€MEHTOB XapaKTepHbI KUCIOTHBIE cBoMcTBa? [IpuBeauTe mpumMepsl.

12. C uem pearupyroT KUCIOTHble okcuabl? IlpuBenuTe mMpUMephl peakiyi, AO0Ka3bIBAIOIIMX KHCJIOTHBIE CBOMCTBA.
IIpuBeaute npuMep reHETUYECKOU CBA3HU «JIEMEHT — KUCIOTHBIN OKCHUJI — KUCJIOTHBIM OCTAaTOK - KMCIIOTay.

13. Jlnsg xakux 3J€MEHTOB XapaKTepHbI OCHOBHBIE cBoicTBa? [IpuBeuTe MpUMEpHI.

14. C gem pearupyioT OCHOBHbIC OKcuabpl? IlpuBenuTe NpHUMeEpHl pPEaKUWi, MOKAa3bIBAIONIMX OCHOBHBIC CBOWMCTBA.
[TpuBenuTe MprMep TeHETHUECKOM CBA3U «3JIEMEHT — OCHOBHOM OKCHJ] — OCHOBAHHUEY.

15. Yro takoe amdporepHOCTH? [yl KAKMX >JIEMEHTOB XapakTepHbI aM(poTepHbIe cBolicTBa? [IpuBeanTe NpuMepsI.

16. C gem pearupyror amdoTepHble okcuapl? IlpuBenure mpuMepbl peaknuii, T0Ka3bIBalOMNX aM(pOTEpHbIE CBOHCTBA.
[TpuBenuTe NprMep TeHETHUECKOM CBA3M «3JIEMEHT — aM(OTEpHBIH OKCH — aM(OTEPHOE OCHOBAHHE.

17. Kax U3MEHSI0TCS KHCIIOTHO-OCHOBHBIC CBOMCTBA JUIS S- M P-3JIEMEHTOB B Iepuojiax cieBa HampaBo? Kak 3To cBi3aHO
C METaUIMYECKUMH M HeMeTalUIMUuecKMMHU cBoMcTBamMu? OT 4Yero 3aBHCAT KHCIOTHO-OCHOBHBIE CBOMCTBA d-
3JIEMEHTOB?

18. TlpuBeaurTe XMMUUYECKHE CBOICTBA KHUCIIOT.

19. TlpuBenuTe XMMUYECKHE CBOICTBA OCHOBAHHIA.

20. IlpuBenure npumeps! aM(oTepHBIX OCHOBaHKH. C 4eM OHM MOTYT pearupoBaTh?

21. TlpuBenure XUMHUYECKUE CBONCTBA COJICH.

B

© 0N U

PA3JEJI 3. SHEPTETUKA XUMHWYECKHUX ITPOLHECCOB. XUMHNYECKASA
TEPMO/JINHAMMUKA.

UTo u3ydaeT XUMHUYECKasl TEPMOJMHAMUKA?

JaiiTe onpeneneHre NOHATHIO «XUMUYECKAs] CUCTEMAY.

[lepednciaute TUTIBI XUMHUYECKHUX CHCTEM, JIaliTe UX XapaKTepUCTHKY. [IpuBennTe mpuMepsl.

Kaxue mapameTpbl BIUAIOT Ha TEPMOJUHAMUYECKOE COCTOSIHUE CUCTEMBI? UTO Takoe CTaHJapTHBIE YCIOBUS?

Uem xapakTepu3yeTcsl TEPMOIMHAMUYECKOE PABHOBECHUE CUCTEMBI?

Kaxue Tumbl TepMoIMHAMUYECKUX TIPOIECCOB MOTYT MPOTEKATh B XUMUYEeCKuX cuctemax? Jlaiite ux XxapakTepUCTHKY.

Cthopmynupyiite | 3aKOH TepMOAWHAMHUKH, 3alAIIATE €T0 MaTeMaTHYeCKOe BhIpaxkeHue. Jlaiite onpeneneHne MOHATHIM

«TEIUIOTa», «paboTay, «BHYTPEHHSS JHeprus». Kak MOXHO HHTEPIPETHPOBATh ASTOT 3aKOH HPUMCHHTENBHO K

XUMHUUYECKOMY Tpolieccy?

Kakas pabora gaiie BCero COBepIIAIOTCS B XUMAYECKHX cucTemax? Kak ee MOXKHO paccuuTarh?

9.  [MHaiite onpexnencaue 3HTaNBINN. Kak ee MoxxHO paccuntaTh?. Kak oHa 0003Ha9aeTcs, B 4eM u3MepseTcs?

10. Yro Takoe terutoBoi 3ddekr peaknun? Kak oH 0003Ha4YaeTcs, B 4eM H3MEPSCTCSA, YeMy OH paBEH IPH HOCTOSHHOM
napinennn? JlaliTe ompeneneHWe d5K30- M OHAOTEPMHUYECKOM peakiuu. UTO MOXHO CKaszaTh O TemioBoM 3ddeKkTe
00paTUMOTr0 XMMHUYECKOTO Tiporiecca?

11. Yrto wm3ywaer tepmoxmMmusa? UTo Takoe TepMoxumuueckoe ypaBHeHue? [lepeunmcinre O0COOEHHOCTH —3amucH
TEPMOXUMHUYECKIX YPaBHEHUH.

12.Yro Takoe cTaHAapTHas SHTaJIbIUI 00pa3oBaHus BelecTBa? Kak oHa 0003HaUaeTCs, B UeM M3MEPSETCS U KaKue 3HAuYeHHs
MOXET NPUHUMATH?

13. Chopmynupyiite 3akoH ['ecca. [losicHITE CMBICI 3TOTO 3aKOHA HA MPUMEPE XUMHICCKON PEaKIiH.

14. Chopmynupyiite ciencteue u3 3akoHa ['ecca. [IpuBeanTe MaTeMaTHYECKOE BBIPAXKCHHE, MOSICHHUTE, I pacyeTa KaKou
BEJIMYMHBI OHO IPUMEHSIETCSI.

15.Yro Takoe »HTpomnusa? B uem oHa m3Mepsiercs, kak obo3Hauaercs? Kak ee MoxHO paccuntath? OT Kakux (akTOpoB OHA
3aBUCHUT?

16.Tlosichute Ha mpuMepe, KaK H3MEHSETCS SHTPOIHS BEIIECTBAa NPHU MOBBILICHUH TeMmieparypbl. C 4eM CBs3aHbI 3TH
n3MeHeHns1? B kakoM arperaTHOM COCTOSTHHH YHTPOIHS caMasi BRICOKas U modemMy?

17.Yrto Takoe cTaHAapTHAS SHTPOIUS BEIIECTBA, KaK OHA 0003HAYAETCS, B UeM U3MEPSACTCS?

Nogh~wpdhE
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18.Kak MOKHO pacCcuuTaTb HU3MCHCHHUEC OHTPOIIMU B IPOLUECCEC XUMHUYCCKUX peaKuHﬁ? HpI/IBCﬂI/ITe MaAaTEMaTUYICCKOC

BbIpaKCHUC.

19. Chopmynupyiite 2 3akoH TepMOAMHAMHKH. [IJIi KakMX cHCTEeM OH HpuUMEeHUM? MOJKeT JM peakiuus IpPOTeKaTh ¢

YMCHBIICHUCM 3HTpOHI/II/I? Kakue JBa (baKTOpa SIBJIIFOTCSL ,HBH)KyHlCﬁ CHIIOM CaMOITPOU3BOJILHOT'O IPOTCKAHU peaKHI/II/I?

20. Kak paccunrats sHepruto ['n66ca? Kak oHa oOo3HauaeTcs, B 4ueM uaMepsiercs? s dero mcrosb3yercs 3Ta BeaHUYHHA?

w

No ok

®

10.
11.
12.
13.
14,
15.
16.

17.
18.

19.

20.

21.

=
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10.

KakoBsl KPUTCPUU CaMOIIPONU3BOJIBHOTO MPOTCKAHUA PCAKIUU B IIPAMOM U 06paTHOM HaHpaBJ’IeHI/II/I?

PA3JEJ 4. XUMHUNYECKASI KHHETUKA. XUMHNYECKOE PABHOBECHE.

Yro n3yuaeT XMMHUYECKast KUHETHKa?

Yro takoe koHueHTpauus? Kak ona o6o3Hauaercs? Kak n3aMeHseTcss KOHIEHTPALUsI UCXOIHBIX PEareHTOB M MPOJIYKTOB
IIpu npoTekanuu peaknuu? Ilpusenute mpumep.

JaiiTe ompeneneHrue CKOPOCTH XMMHUUYeckoil peakuuu. Kak oHa obo3Hauyaercs? Kak ee MokHO paccumrars? Uro Takoe
3JIEMEHTapHBIN aKkT peakiuu?

Uro Takoe TOMOTEHHBIE ¥ TeTepOreHHbIe peakiun? [IpuBeanTe npuMepsl.

Uro Takoe oOpaTuMble 1 HeoOpaTUMbIe peakun? IIpuBeanTe MpUMEpHI.

OT KaKkuX (aKTOPOB 3aBIUCHT CKOPOCTh XUMHUIECKON peaKIium?

Kak wu3MeHseTcss CKOpPOCTh MpH M3MEHEHHWH CTETIEHH UCIEPCHOCTH, arperaTHOTO COCTOSIHHS, BHEIIHETO
SHEPreTUYECKOro BO3AeCTBUS?

Kak 3aBHCHT CKOPOCTH XUMHYIECKOH PEaKIINy OT KOHLICHTPAI[MH peareHToB?

CoopmynupyiiTe 3aKOH JEHCTBYIOIIMX Macc Ui CKOPOCTH XMMHYECKOH peakimu. [IpuBeauTte ero maremarnueckoe
BbIpakeHue. [losicHUTe, KakMe BETUYMHBI MCIOJB3YIOTCS B ATOM BbIpakeHHH. UTO Takoe KHHETHYECKOE ypaBHEHHE
peakuun? Kakue ects npasuia 3anucu 3/IM [uis peakuuii ¢ y4acTHeM TBEPABIX M Ta3000pa3HbIX BEIECTB?

UYro Takoe KOHCTaHTa ckopocTH peakunu? Kak oHa o6o3Hauaercs? OT 4ero oHa 3aBUCUT?

Kak 3aBUCHUT CKOPOCTh XUMHUUECKON PEeaKIMK OT TeMieparypbl? OTBET MOSICHUTE.

Cdopmynupyiite mpasmito Baut-I'odda, mpuBenuTe ero MareMaTnyeckoe BhIpaKCHHUE.

Uro noka3sIBaeT TEMIEPaTypHEIH KO3(GPHUIUEHT ckopocTH peakiuu? Kak oH 0003HagaeTcs 1 4eMy MOXKET OBITh paBeH?
Uro takoe 3¢p¢exTnBHOE coymapeHne dacTui? Kak n3MeHsSeTcs SHEpreTHKa CHUCTEMBI NMPU MEepeXoie OT HCXOMHBIX
peareHTaM K npoaykram peakuun? IIpuseaure rpagudaeckuii mpuMep, OTBET MOSICHUTE.

Uro Takoe sHeprus akTuBanuu peakunu? Kak oHa oOo3Hauaercs, B yeM m3Mmepsercsa? Ot dero oHa 3aBucut? Kak
CBSI3aHBI CKOPOCTbh PEAKIMU M SHEPTHS aKTUBALHN?

IIpusenure ypaBHeHue AppeHuyca. [losicHuTe, Kakie BETMUUHBI B HETO BXOJAT U KaKylO 3aBUCHMOCTb YCTAHABIIUBACT
3TO ypaBHEHHE.

Uro takoe katanuzarop? KakoB MexaHu3M JeiicTBHs KaTanuzaTopa?

JaiiTe ompeneneHne XHMHUYECKOTO paBHOBecHs. UYTO Takoe paBHOBeCHas KoOHIeHTpamus BemiecTB? Kak oHa
o0o3Hauaercs?

Uro Takoe kKoHCTaHTa paBHOBecua? Kak oHa oGo3Hawaercs? Hammmmmre MaTeMaTHdecKoe BBIpaKEHHE ISl KOHCTAHTHI
PaBHOBECHSI, MTOSICHUTE, KaKHe BEJIMYMHBI TaM UCIOJB3YI0Tca? KakoBbl MpaBmila 3alMCH KOHCTAHTHI PABHOBECHS, €CIIH B
XMMHUYECKOH peakIy y4acTBYIOT TBEp/bIE WM Ira3000pa3Hble BemecTBa?

Kakne dakTopsl BIUAIOT Ha CMEIIEHHE XUMHYECKOro paBHOBecHs? [losicHUTE, YTO O3HA4YaeT CMEIICHHE XUMHUYECKOTrO
PaBHOBECHSI «BJIEBOY, «BIIPABO»?

Coopmynupyiite npunnun Jle-llarense. Kyna cmemaercst paBHOBeCHE NPH ITOBBIILICHUN WM MOHIKEHUH TEMIIEPaTYPBI,
JIaBJICHUs], KOHIICHTPALAN?

PA3JIEJL 5. QJIEKTPOXUMHUYECKHUE IMPOLECCHI. KOPPO3USA METAJLJIOB.

Urto u3ydaer 3JeKTpoxXuMus? 3a CUeT Yero NpoTeKaroT dJEKTPOXUMHUUYECKHUE TPOLECcChl?

UTto Takoe OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE peakuuu? JlaliTe onpeneneHHe MNOHITHUAM «CTEIEHb OKUCIIEHUSY,
«BOCCTAaHOBHTENbY, «OKHCIUTENDbY, KXOKUCIEHUEY», «BOCCTaHOBIEHUEY. [IpuBeauTe mpuMepsl.

Uro takoe snekTpoasl? M3 yero u3 msroraBiuBaroT? Kakue mpouecchl NpOUCXOAST HAa MOBEPXHOCTU METAJUIMYECKOTO
9JIEKTPOa MIPU MOTPY>KEHUH €T0 B paCTBOP MOHOB ATOTO XKe MeTaa’?

Kaxk o6pa3yercst ABOMHOM 3neKTprueckuii ciioi? UTo Takoe dJEeKTPOJHBIA MOTSHIIUAT?

Uto Takoe paBHOBECHBIN 3NeKTPOAHBINA ToTeHIMan? Kak oH o0o3HadaeTcs, B yeM m3mepsiercsi? UTo XxapakTepusyeT JTa
BennyuHa? OT 4ero oHa 3aBUCUT?

Uro Takoe CTaHAApTHHI BOMOPOAHBIN »nekTpon? [ns dero oH wucmoms3dyerca? UYemy paBeH €ro 3JIEKTPOITHBII
MoTeHIman?

Uto Takoe CTaHAAPTHBIA JJIEKTPOJHBIM mMoTeHnMan Mertamwia? Kak oH o0o3HaudaeTcsi, B 4eM m3Mmepsercsa? Yto
XapakTepu3yeT JaHHas BennuuHa? Kakue 3HaueHHss OHa MOXKET IPUHUMATh?

Ot kakux (PaKTOpOB 3aBHCUT INIEKTPOAHBIA moTeHnman? [IpuBeauTe MOJNIHOE M COKpalieHHOe ypaBHeHHS HepHcra.
[TosicHuTe, Kakue BEIMUMHBI TaM UCIIONIb3YIOTCA. B Kakux ciydasx UCIOJB3YIOTCS 3TH YpaBHEHUA?

UTo moka3bIBaeT psiji DIEKTPOXUMHUECKUX HampsbkeHud MetawioB? Kak pacnoniokeHbl MeTaiuibl B 3ToM psgy? C uem
CBSI3aHA BOCCTAHOBUTEIIBHAS CIIOCOOHOCTH METAJIOB?

Uro Takoe rampBaHHYeCKUit aneMeHT? 13 dero on cocrout? M300pa3ure yCTPOWCTBO rajbBaHHYCCKOTO 3JICMEHTA.
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25.
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29.

30.
31.
32.
33.
34.
35.
36.
37.

38.
39.

Kak 3apspkeHbl KaTon M aHOA B rajbBaHWYecKoM 3ieMmeHTe? Kakue mporeccsl nmporekaror y ux moepxHoctu? I'me
BO3HMKAEeT D3JIEKTPUYECKUI TOK B TalbBaHMYECKOM OJJeMeHTe? B KakoM HampaBIeHHM [BWXKYTCS DJIEKTPOHBI B
raJbBaHHYECKOM dIeMeHTe?

Ha npumepe rampBaHnmueckoro siemeHTa JlaHmans-SIkoOM paccKkaXuTe Kakue 3JIEKTPOXMMHYECKHE IPOLECCHl TaM
npoTekaroT. Hanummre ypaBHEHHs peakuii Ha KaToJe U aHoJe.

Kak 3anuceiBaeTcs cxema rajgpBaHuueckoro anementa? [Ipuseante npumep.

Uro Takoe 3MEKTPOABMKYILAs CHIa TajgbBaHHUecKoro 3nemeHTa? Kak oHa oOo3Hadaercs, B ueM msMepsiercs? Kak ee
MOJKHO PacCUHUTaTh?

Uro takoe amekTponn3? M3 4ero cocTouT cucTeMa, rae mpoTekaeT 3aekTpoiu3? M3o0pasute rpadudecky.

Kax 3apspkeHs!I KaTo 1 aHOJ TIpH 3JeKTponn3e? Kakue mpomecchl MpOTEeKaroT y HOBEPXHOCTH AIIEKTPOIOB?

Kakue THITBI 37IEKTPOZOB HCIONB3YIOTCS MTPH 3eKTponu3e? V3 uero onn nrotaBinuBaiotTca? IlpuBeanTe npuMepsl.
KakoBbl 3aKOHOMEPHOCTH HPOTEKaHUs JIEKTPOJM3a B paciuiaBax? Kakme mporecchl NpOTEKarOT Ha aHoJe W Kartoze?
IIpuseaure npumep.

KakoBbl 3aKOHOMEPHOCTH NPOTEKaHUs JIEKTPoJIM3a B pacTBopax? Kakme mporecchl MpoTeKaroT Ha aHoJe W Karoje?
[TpuBenure npuMepsl.

Coopmynupyiite 1 u 2 3akonsl @apanes. [IpuBenure ux MareMaTHyeckoe BhpakeHue. [losicHuTe, Kakue BEJIMYNHBI TaM
UCTIONB3YIOTCS U MX €ANHUIIBI U3MEpeHUs. J[s Kakux pacyeToB NPUMEHUMBI 3TH 3aKOHbI?

Uro Takoe BbIXo 10 ToKy? Kak ero MoXHO paccuuTaTh?

Uro takoe kopposusi MetaimioB? Yem xapaktepusyercst mporecc koppo3un? Ilogemy KOpposnsi HETATHBHO BIHSET Ha
METATHYECKNE KOHCTPYKIINU U M31eNHs?

Uro Takoe xmMudeckas kopposmsa? B kakmx cpemax oHa mpotekaer? Kakue OBIBAIOT THITBI XUMHYECKOH KOPpO3UU?
[TpuBenure npuMepsI.

B 4em 3axmrouaeTcss MeXaHU3M XUMHYIECKOH Koppo3un? Hamumimure ypaBHEHNS peakuuii, IPUBEIUTE IPUMEPHI.

Ot kakux (haKTOPOB 3aBHCUT CKOPOCTH XMMHUUECKOW Koppo3un? [loueMy y HEKOTOPBIX METaJUIOB CO BPEMEHEM CKOPOCTh
kopposuu 3ameisserca? Kakas cpena cnocoOcTByeT mporekanuio koppo3uu? Ilpusenute npumepsl. [louemy ¢ poctom
TeMIepaTypbl CKOPOCTh KOPPO3HUHU BO3pacTaeT?

Kakue mecTa B HU3ACTUAX U KOHCTPYKIUAX SABJIAIOTCA KOPPO3UOHHO OTTACHBIMHU U noquy?

UYro Takoe 3yIeKTpOXUMHUUecKast Koppo3usi? B kakux cpenax oHa nporekaer?

B yem 3akirouaeTcsi MEXaHU3M 3JISKTPOXUMHIUYeCcKol koppo3uu? Kakas cpeza et cmocoocTByeTr?

Ha mnpumepe Koppo3um cTamy KHCIOPOJOM BO3AyXa BO BIAXKHOM cpele IOSICHUTE MEXaHH3M IPOTEKaHUS
NEKTPOXUMHUUECKOI KOPPO3HH.

Kakne merannsl Hambonee moaBepX eHBI Kopposuu? IlodueMy HEKOTOphIE METaIbl, HECMOTPS HA HX BBICOKYIO
BOCCTaHOBHTEIIbHYIO CIIOCOOHOCTH, HE IIOABEpratoTcsi Kopposun? [IpuBenure mpuMepsl TAKUX METAJUIOB.

[epeuncnure METOABI 3aIIUTH METAIIIOB OT KOPPO3HH.

Uro takoe nerupoBaHue MeTamuoB? Kakue BeljecTBa BBICTYNAIOT JIETHPYIOUIMMH J00aBKaMHM M KaK OHM BIHSIOT Ha
cBoiicTBa Meraiwia? [loyeMy npu JIerMpOBaHUM MeTajlla CKOPOCTh KOppo3uu 3amezyisiercsi? Uem 0OyCIIOBJIEHO TO, YTO
COBPEMEHHBIC CTAJIN ABJIAIOTCS Hep)KaBeIOHII/IMI/I?

Uro Takoe 3alIuTHBIE HOKPBITU? VI3 4ero OHM M3roTaBIMBAIOTCA?

B yem oTnauumne KaTOJAHbIX W aHOJHBIX MCTAINIMYCCKUX HOKpBITHﬁ? ITosicHuTe MeXxaHU3M 3allIUThI TaKHUX HOKpLITI/Iﬁ Ha
npumMepax. Kakue HeTOCTaTKH €CTh Y TOTO UM WHOTO THIIA TIOKPBITHS?

W3 dero m3roTaBNMBalOT HEMETAJUIMUECKHE 3allUTHBIC MOKpHITHA? IlpuBenurte mpumepbl. KakoBbl HEMOCTaTKH TakhX
MIOKPBITUI?

Ha dyem ocHOBaHBI METOBI BIICKTPOXUMHUYECKOH 3amuThl? [losicHHUTE MeXaHW3M BIICKTPOXMMHYECKOH 3alluThl Ha
IIpUMepe MeTo/Ia MPOTEKTOPHOMN 3alUThl CTAILHOTO TPyOOIIpOBOAa B MOPCKOH BOJE.

UYro Takoe kaTomHas 1 aHoHas 3amuTa? [loscHUTE MEXaHU3M 3aIUTHl HA TPUMEPAX.

PacckaxuTe 00 M3MEHEHNH CBOHCTB KOPPO3HOHHOH cpefpl. Kakumu criocobamMu OHO ocTuraercsi?

Kakne (axTopbl HYXHO YyYHTBHIBATh HNPU KOHCTPYHPOBAHUH H3AEIHH, YTOOBI MPEJOTBPATUTH MPOIECCH MPOTEKAHUS
Koppo3un?

3.2. KOHTPOJIBHBIE PABOTbI
(TEKYIIIUH KOHTPO.Ib 3HAHUW)
TeMbl KOHTPONIbHbIX PaboT:

Tema 1. OcHOBHBIE TOHATHS U 3aKOHBI XUMHUH

Tema 2. OcHOBHBIE KJIacChl HEOPTAHMYECKUX COETUHEHNN. PeakIinoHHas CltoCOOHOCTH BEIIECTB.
Tema 3. DHepreTuka XMMHUYECKUX MPOIECCOB. XUMUUYECKAsi TEPMOIUHAMHUKA.

Tema 4. Xumuueckast KUHETUKA. XUMUYECKOE PaBHOBECHE.

Tema 5. Dnextpoxummdeckue nmpoueccsl. Koppos3ust MeTaios.

IIpumepbl BADHAHTOB KOHTPOJIbHBIX PadoT

KOHTPOJIBHAS PABOTA Nel «OCHOBHBIE ITIOHATHUA U 3AKOHbI XUMHWHN»
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Omnpenenure sxkBUBaeHTHYIO Maccy Na,COs.
Ckoubko Mostekyt comepxurcs B 0,2 moas NH3?
3. Kakoii 06beM okcrma yriepoaa (IV) Beigenurcs (H.y.) mpu TepmudeckoM pasznokernn 200 kr CaCO;z ?

N

KOHTPOJIbHASI PABOTA Ne2 «OCHOBHBIE KJIACChI HEOPTAHUYECKHAX
COEIMHEHHMU. PEAKITMOHHAS CIIOCOBHOCTbD BEIHIECTB»

1. Vxkaxwure, K KAKMM KJaccaM COCAMHEHUH (TMIPOKCHUABI, KUCIIOTHI, COJIM, OKCH/bI, OMHAPHBIE COCANHEHUS) OTHOCATCS
cremyrorue Bemecta: Na,O, H,SO,, Cu(OH),, Ca(NO3),, Ba(OH),, HzPO,, Na,COs, SOz, CaS, AIN. Hazosure atu
COCIMHEHUS.

2. Kaxkwue tunsl coneit MoryT oopa3soBbiBaThes pu peakunu H,SO, 1 NaOH? HanuminTe ypaBHEHHs peakLuid, yKaKuTe
THII COJIY, JAaUTE Ha3BAHUS II0JyYEHHBIM COCIUHEHUSM.

3. Uro rtakoe amdorepHocTh? HammmmTe ypaBHEHHs peakuuH, IOKasbiBaromue amorepHblii xapakrep Al,Os.
VYkaxkute, K KaKOMY KJIACCy COCIMHEHUHN OTHOCATCS MIPOLYKTBI PEAKLIUM, HA30BUTE [1OYYCHHBIC COCAUHCHNUS.

KOHTPOJIBHAS PABOTA Ne3 «<QHEPI'ETUKA XUMHUYECKUX ITPOLECCOB.
XUMHUYECKAA TEPMOANHAMMUKA»

1. PaccuuraiiTe TemI0BOI d3PPeKT peakuuu oOpa3oBaHus okcuaa cepbl (1V), 3amuIInTe TSPMOXUMHUYECKOE ypaBHEHUE
peakuuu. Beruncnure maccy nmpopearupoBaBILEl CEPhI, €CIU B pE3yJIbTAaTe peaKUUU BbLACTUIOCh 92,8 K/ TEMIO0THL.
Sing + 021y = SOy
2. PaccunraB u3meneHune 3Heprun [ m06ca, ycTaHOBUTE, BO3MOXHO JIH CAMOIIPOHU3BOJIBHOE MPOTEKAHUE PeaKIuy IpHu 35
0
C.
Mgco_g(mg) = MgO(mg)+COZ((,)
KOHTPOJIBHAS PABOTA Ne4 «<XUMHUYECKASA KUHETUKA. XUMHWUYECKOE
PABHOBECHUE)

1. Hanwummre KHHETHYECKOE YpaBHEHHE PEaKLIUU:
03((7) + NO(g) = Og(e) + NOZ(e)

2. Kak u3MeHHTCS] CKOPOCTh PEaKINH, €CJIU: a) B CHCTEME YBEIMUHUTH JaBJIeHNE B 3 pa3a; ) yBeINYUTh KOHLECHTPALHIO
030Ha B 2 pa3a; B) YBEIUYHUTH KOHIEHTpammto okcuaa azota (I1) B 3 pasa.

3. TemmeparypHblii KO3pQHUIEHT CKOpPOCTH peakinu paBeH 4. Ha CKOIBKO TpagycoB HYXKHO YBEJIUYUTH TEMIIEPATYpY,
9TOOBI CKOPOCTH PeakIy Bo3pocia B 64 pa3a?

4. Omnpenenure 3Hepr31410 AKTHBALMH PEaKIIHH, KOHCTAHTa CKOPOCTH KoTopoit mpu 298 K pasra 3,1-10™, a mpu 313 K
cocrasysier 8,2-107.

KOHTPOJIBHAS PABOTA NeS «QJIEKTPOXUMHNYECKHUE ITPOLHECCHI. KOPPO3US
METAJLJIOB»

1. 3anmcarh CXeMy rajibBaHHYECKOTO JIEMEHTA, COCTOSIIEr0 U3 BUCMYTOBOTO M IIHHKOBOT'O 3JIEKTPOJIOB, MOIPYKEHHBIX
B PACTBOPBI CBOUX COJICH; HAMUCATh YPABHEHHUS JICKTPOJIHBIX MPOIIECCOB; HAIMKCATh YPAaBHEHUE PEAKIHH, KOTOpas
MPOTEKAeT B TaJbBaHHYECKOM OJIIEMEHTE; PACCUUTATH SJICKTPOJIBIKYIIYIO CHIYy TallbBAHUYECKOrO 3JIEMEHTa NpHU
CTaHJAPTHLIX YCIIOBHSAX; PACCHHMTATE SIIEKTPOABIDKYIIYIO CIITY IaNbBaHIIECKOT0 SIIEMEHTa TIPH TeMIIepaType 30°Cwu
xonrenTparsix noros C(Bi*") = 0,1 mons/1; C(Zn*") = 1 Mons/m.

2. Kakune mpoaykThl 06pasyroTcsi mpu 3JekTposimse BoaHoro pactBopa CaCl,? Hamummmnre ypaBHEHHS SIIEKTPOIHBIX
nporeccoB. Bprumcnnte Maccy Wid 00beM MPOJYKTOB, BBIISJISIOIIMXCS HA 3JEKTPOJAaxX, €ClIh B Ipolecce
anekTposn3a 3arpadero 10722,2 Ki ajekTpudecTBa, a BEIXOJ 10 TOKY cocTanisieT 90%.

3.3.MHOUBUAYANBHBIE 3A0AHUA
IIpumeps! BApMAHTOB MHAUBHUAYAJIBHbBIX 32JaHUI

NuauBuayanbHoe 3a1aHue «OCHOBHBIE TOHATHS M 3aKOHBI XUMHM )
BAPUAHT Nel0

OpnunakoBoe 1 yucsio Mmojiekyi B 0,5 r azora u 0,5 r metana?

BrruncnuTe MOJIpHYIO Maccy BemiecTBa, ecnu Macca 500 mit ero napos npu 87 OC u maBnenun 96 xIla paBHa 0,93 r.
Haiitu pakTop 3KBUBaJIECHTHOCTH U SKBHBAIICHTHYIO Maccy dneMeHToB B coenunenusx: MgO, NiCl,, CaF,.

Haiitu skBuBanentHbie Maccel coenunenuii: HNOg, Cr(OH)s, Co(NOs),, P,Os.

Omnpenenure 00beM a30Ta (H.y.), HCIOIB30BAaHHOTO JUIsl CHHTE3a aMMHaKa, €CIIY IOJIy4eHO 8,5 I MpojiyKTa peakuuH.

agkrwdE

NuauBuayanbHoe 3a1aHue «OCHOBHBIE KJIACChl HEOPTAaHMYECKUX COeIMHEHUIN»
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BAPUAHT NeS

1. Hanmmnre hopmyIisl BeIIecTs: Cyib(ar JTUTHS, IEPXJI0paT aMMOHHs, HOAW CBUHIA, ruapokcu ] maprania (11),
THIPOKCU MarHus, oprodochopHas KucioTa, a3oTucras kuciora, okcun ceunina (1V), okena xpoma (V1),
okcun pocdopa ().

2. HazoBuTe clieiyoniye COeJMHEHNS 110 COBPEMEHHOH HOMEHKIIAType U YKaXKHTE, K KaKOMY KJIaccy
HEOPraHNYEeCKUX COeTMHEHNH (KHUCIIOTHI, COJIM, OCHOBAHMS, OKCHIbI, ONHAPHbBIE COSTMHEHHS) OHU OTHOCSATCS:
CdS, H,S0;s, LiH, TiO,, KMnO4, RbOH, HCIO, MgsN,, Sn(OH),, MnO. Hanwuimte ypaBHeHUS
JNEKTPOJINTHIECKON TUCCOIUALNY OTUX COCTUHEHHH.

3.Hamummwre ypaBHEHHS pEeaKIIHiA:

a) Ag + HNO3(K0Hu) =...; 6) Fe,Oz; + NaOH =.. ; B) CaCl, + Na,CO; =.. .

r) Ca(OH), + HsPO,=...; n) Si +0,=...; ¢) CaO + SiO, =...; %) H, + Cl, =...;

3) Li +H,0 =... I/I) HI + AgN03:, K) SOZ+ H,O =...

4. Kakue nmpoayKThl MOTYT OBITh MOy4eHbI B pesynbrate peakuuu Zn(OH), ¢ HCI? Hanummure ypaBHeHus
peakuii, yKaxxuTe THUIBI 00pa3ylomuxcs cojiel (Kucias, OCHOBHAsI, HOpMalbHas ), JaliTe Ha3BaHUA
MIOJTYYCHHBIM COCTHHCHHUSM.

5. Hanmmmre ypaBHEHUS peakni, C MOMOIIBIO KOTOPHIX MOYKHO OCYIIECTBUTH CIEAYIOIINE MTpeBpamieHus: Fe —
FeO —»FeSO, — Fe(OH), — FeCl,.

NuauBuayanbHoe 3a1aHue « JHEPreTUKAa XMMUYECKUX NMPOLeccOB. XUMUYECKAS TEPMOIUHAMMKA»
BAPUAHT Ne4
1. PaccunTaiiTe TeroBoi 3QPeKT peakluny, 3aIUIINTEe TEPMOXUMHYECKOe ypaBHeHrEe peakiuu. CKOIbKO Oapus
1 KHCJIOpOJa B rpaMMax BCTYNUJIO B PEaKIMIO, €CIIU B Xo/e He€ Briaenuinochk 2740 k/x TermaoTsl?
ZBa(mg) + Og(e) = ZBaO(mg)
2. PaccunraB m3MmeHeHue sHeprun [ ' n60Oca, ycTaHOBUTE, IPU KAaKOW TeMmIiepatype HanOoiee BEpOsSTHO MPOTEKaHWE NaHHOU
peakuuu — npu 25 °C nm pu 100 o2
ZnO(mS) + CO(Z) = Zn(,,w) +C02(3)
3. Tlokaxwure pacueTom, Npu KaKUX TEMIIEpaTypax BOZMOXHO MPOTEKAaHUU PEAKLUH B IIPSIMOM HAIPaBJICHUH.

Ng(g) + 02(2) = 2NO(Z)

NupuBuayansHoe 3a1anne «XUMHYECKasd KHHETHKA, XMMHYECKOe PABHOBECHE»
BAPUAHT Ne27

1. Hanummre KHHETHYECKOE YpaBHEHHE PEAKIUH:
Cimg + H2Op) = COp,) + Hy
Kak n3MeHHuTCS CKOPOCTh peakiliy, ecii: a) B CUCTEME YMEHBIIUTH JaBJeHue B 3 pa3a; 0) yBeTHUNUTh KOHIICHTPALIHIO
IIapoB BOJBI B 3 pa3a; B) yMEHBIINTH KOHIIEHTPAIIUIO ITApOB BOAKI B 2 pa3a.

2. OnpenenuTs TeMIepaTypHBIii K0O3((HIHEHT CKOPOCTH PEAKIMH, eCIH IPU TOHIKEHHN TeMieparypsl Ha 45 °C peakius
3aMeNIuIach B 25 pas.

3. Peakmua mporekaer npu 20 oC. DOHeprus aKTUBAIlMH PEaKIUH B OTCYTCTBUH KaranmzaTtopa paBHa 75 kJ[x/Monb, a B
npucyTcTBUM Kataimzatopa — 50 k/x/Momb. Bo CKONbBKO pa3 BO3pacTaeT CKOPOCTb pPEAKIMH B MPUCYTCTBUH
Karanuzatopa?

4. B xaxkoMm HampaBJIeHUH OyAET MPOMCXOANTH CMEIIEHHE PABHOBECHS PEaKIINU

S(mg) + 2N20(e) = SOZ(z) + 2N2(8) ; AHOZ -460 I{,ZZ.?*C
€CJIM: a) YBEINYUThH TEMIEPaTypy; 0) YMCHBIIUTE JaBJICHHE B CHCTEME; B) YBEIMUYHUTH KOHIIEHTpaIHIo okcraa a3ota (I).
5. 3anumwre BRIpaKeHHE KOHCTAHTHI PABHOBECHS JUIS PEAKIINH:
Hoe) + Loy = 2HI,
BrryrcnuTh KOHCTaHTY paBHOBECHS PEAKIINH, €CIIM HadalbHas KoHIeHTpalus H, Obuta paBHa 0,5 mMoub/m,
HayvanbHas KoHnenTpauus I, - 0,2 MoJb/11 M1 K MOMEHTY paBHOBecHs ipopearuposaiio 20% Bogopoza.

NuauBuayanbHoe 3a1aHue «JJIeKTPOXUuMUuYeckue npoueccbl. Koppo3us meranion»
BAPHUAHT Ne29

1. 3Bamucarth cxeMy rajibBaHHYECKOTO 3JIEMEHTA, COCTOSIIEr0 M3 KOOAIBTOBOTO U KaJIMHEBOTO JJIEKTPOJIOB, MIOTPYKEHHBIX B
pacTBOPBI CBOUX COJIeH; HAIUCATh ypaBHEHHs O3JIEKTPOJIHBIX MPOIECCOB; HAMKCATh YPAaBHEHHE pEAKIHMU, KOTOpast
MPOTEKAeT B TallbBAHUYECKOM DJJIEMEHTE; PACCUUTATH DIIEKTPOJBIKYIIYIO CHIYy TalbBAaHMYECKOTO 3JIEMEHTA MPH
CTaHIAPTHBIX YCIOBHSX; PACCUMTATh HIEKTPOABIKYILYIO CHIY TalbBAHHYECKOro JeMeHTa mpH Temmeparype 30 °C u
KOHLEHTPALUAX HOHOB C(Cd2+) = 0,4 MoJb/T; C(C02+) = 0,3 MoB/1.

2. Jlns cnemyromux BEMIECTB HAMMUCATh YPABHEHHUS DJICKTPOIHBIX MPOIECCOB MPH IEKTPOJIN3E U YKA3aTh, KAKUE MPOTYKTHI
00pasyroTcst Ha KaToJie U aHOJIe:

a) pacmas CaBr, ¢ uHepTHBIME 3J1eKTpoaamu; 0) pactsop HBr ¢ munkoBeiM anoxoM; B) pactBop Sr(NO3), ¢
rpaduTOBBIMH 3JIeKTpoaamu; ') pactBop C0SO, ¢ HEpaCTBOPUMBIMHE DJICKTPOIAMHU.
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1.

Kakue mpoayktsl 00pasyroTcs mpu snektpoiuse BoxHoro pactBopa KCl ¢ umuepTtHbhIME 3nexTpomamu? Hamumure
YpaBHEHHS AJIEKTPOJHBIX MpoueccoB. Beuucnuts Maccy minm 00beM NPOAYKTOB Ha 3JIEKTpPOAax , o0pasyroumxcs Mpu
nponyckaHuu Toka cuioit 10 A B TeueHun 30 MUHYT, €Cliu BBIXOA IIPpoAyKTa cocTaBisieT 70%.

CocTaBUTh CXeMy KOPpPO3HOHHOI'O TajJbBaHMYECKOIO 3JIEMEHTA, BO3ZHUKAIOLIETO BO BJIAXKHOM BO3AyX€ HPU KOHTAKTE
anoMuHMS U XpoMa. HammcaTs ypaBHEHUs 31€KTPOJHBIX IPOIIECCOB U YpaBHEHUE IIpoliecca KOPPO3UU.

[{uHKOBYIO INIACTHHY, HOKPBITYIO ME/IbIO, OIIYCTHIIM B PACTBOP CEpHON KUCIOTHL. ONpeAenuTe TUIl MOKPBITUS, HAITUIIUTE
YPaBHEHUSI 3JIEKTPOIHBIX NTPOIIECCOB KOPPO3HH, ECIIH MOKPHITHE HE PAa3pyIICHO M B CIIydae €ro pa3pylleHHs, COCTABbTC
CXeMy TraJIbBaHIIECKOTO 3JIEMEHTA.

NupuBuayanbHoe 3ananne «Pa3oBbie pABHOBECHS B I'eTEPOreHHbIX CHCTEMAX)
BAPHUAHT Nel

[To nuarpamme IIaBKOCTH JBYXKOMITOHEHTHOH cucteMbl Mg-Ca onpenenure:

a) TUI JUarpaMMBL;
6) uncio u BuA (a3, 9NCII0 KOMIOHEHTOB M YHCJIO CTEIIeHEeH CBOOOIBI 11 obnacTell nuarpamMmsl [-X;
B) YKCJIO U BUJ (a3, YMCIO KOMIIOHCHTOB M YHCJIO CTeneHel cBoOoab! i nuauit nuarpammel AD, NF, DC, CE, EO, ND, DM,

LE, EB, CK, DP, EQ, AU, OS; yka3aTh JTUHHU COIHIYCa U JTUKBUIYCA;

r) 4rciio u By (a3, 4uciio KOMIIOHEHTOB M YKMCIIO CTeneHe# cBodomsl 1 Touek A, D, C, E, O;
) TEeMIIepPaTyphl IUIABJICHHUS YUCTHIX KOMIOHEHTOB Mg 1 Ca;

€) TeMIIepaTypy IUIaBJICHHS U COCTaB 00Pa3yIOIIErocss XMMUIECKOTO COCTUHCHUS;

) TEMIIEPaTypy IUIABJICHUS U COCTAB IBTEKTUYCCKUX CMECCIA;

3) cocTaB M Maccy TBEpJOH M kuIKOH (a3, KOTOpble 0OpasylTCs TPHM OXJIAXKIECHHM JXKHIKOTO pPaciulaBa HayalbHOI

LN

No o

8.
9

10.
11,

12.
13.

14.

15.
16.

temmepatypsr 800 C° no Temmeparypsr 650 °C; macca pacriasa - 200 T, ero nepBOHauanbHBL cocTaB - 45% Ca 1 55%
Mg.

3.4. TEMbI TABOPATOPHBIX PABOT

DHepreTHka XUMHYECKHUX MPOLECCOB. XHUMHUYECKas TEPMOANHAMHKA.

(JTabopaTopras padorta «OnpenencHre TeIIOBOro 3P PeKTa peaknyd HeUTpaTH3aum)
XuMuyeckasi KHHETHKA. XHUMHYECKOe paBHOBECHE.

(JIaboparopHas padota «CKOPOCTh XHMHYECKON PeaKuy. XUMHIECKOES PABHOBECHEY)
OnexTpoxuMudeckue nporeccsl. Kopposus merannos.

(JIabopatopnas pabora «aexrponu3. Kopposust)

3.5.BOITPOCHI K 9K3AMEHY

(MPOMEJKYTOYHBIA KOHTPOJIb 3HAHUN)

[Ipenmer xumun. ATOMHO-MOJEKy/IsipHas Teopus. OCHOBHBIE MOHATHA: aTOM, MOJIEKYyJa, MOH, XMMHUYECKHH 3JIEMEHT.
ITpocTsie u cnoxHbIe BeulecTBa. Moib. MossipHast Macca. OKBUBAJICHT, 9KBUBAJICHTHAs Macca.

CTeXHOMeTpPI‘IeCKI/IG 3aKOHBI: 3aKOH J3KBHBAJICHTOB (HOH}ITI/IC JKBHMBAJICHTA M YKBUBAJICHTHOM MaCCLI), 3aKOH
IIOCTOSAHCTBA COCTaBa XUMHYCCKHUX COGHHHCHHﬁ.

I'a30BEIe 3aKOHBI: 3aKOH 00BEMHBIX OTHOLH€HPII>'I, 3aKOH ABoraz(po, 3aKOH 3KBHBAJICHTOB.

CTpoeHue aToMa U IEPUOANYECKAs CUCTEMa 3JIeMEHTOB. KBaHTOBO-MeXaHHYeCKass MOAENb aToMa. ATOMHast OpOHUTalb.
dopma aTOMHBIX OpOuTaNei (S, ).

Ksanrossle uncna. Ipunnun Iaynu. ITpasuno I'yana. [Ipasuno Kneukosckoro.
Ilepronuueckas cuctemMa U MOPSIOK 3aI0JIHEHHS YHEPTETUUECKUX YPOBHEH B CTPYKTYpE aToMa.

Pannycel aToOMOB WM HMOHOB. DJIEKTPOOTPUIATENEHOCTh. DHEPTHUS HWOHU3AIHMH, CPOJCTBO K JJIEKTPOHY. M3MeHeHue
CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH 10 MEpUOAaM U IpyIam.

OcHoBHbIE BUABI XUMUYECKOH cBsi3U. [Ipupoaa Xumuueckoi cB3U. XapaKTePUCTUKU XUMUUECKON CBSI3U.
KoBaneHTHas CBs3b, MEXaHU3MEBI €€ 00pa30BaHMs: OOMEHHEIH, JOHOPHO-aKIICTITOPHBIH.

[TonsipHOCTh KOBaJEHTHOW CBsi3u. Teopus BAJICHTHBIX CBsI3eH W OOBSCHEHWE BAJCHTHOCTH DJEMEHTOB METOJOM
BaJICHTHBIX CBsi3ell. OCHOBHOE M BO30YKJICHHOE COCTOSIHAE aTOMa.

[IpocTpaHcTBeHHAs CTPYKTYpa MOJIEKyJ. TUIBI CBs3el — G, T.
Honnas cBs3p. MeTamndeckas CBS3b.

Ou3nyeckoe COCTOSHHE BEIIECTBAa. 1BepAoe Teno. DHEeprus KPUCTAIUIMYECKOH pemeTKH. THIBI KPHCTAIIHYECKHX
CTPYKTYp U UX CBOICTBA.

Knaccuukanus XuMUYECKUX COeTUHCHUN. BrHapHBIC cOeMMHECHMs, X OCHOBHBIC THIMBI. CTeneHb okucieHus. Cocras
OMHAPHBIX COCTUHCHHUH.

Kuciotsl, o, OCHOBaHUS, OKCH/IBL, MX KIACCU(PHUKALIUS U XUMUYECKUE CBOMCTBA.
CaoiicTBa aMmpoTepHOCTH. PeakiinoHHas crmocoOHOCTh aM(pOTEPHBIX OKCHJIOB M THAPOKCHIOB.
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17. Xumnueckas tepmounamuka. [ToHsiTHE XUMUYECKOH cUCTeMBI. THIbI cucTeM. PaBHOBECHOE COCTOSIHUE CUCTEMBI.

18. Tumel TepmoaMHAMHYECKMX HpPOLECCOB: OOpaTHMBIE, HEOOPAaTHMBIE, CAMONPOU3BOJNbHBIE, PAaBHOBECHbIE. OCHOBHBIE
MOHSTHS TEPMOJMHAMHKH: BHYTPEHHSISI SHEPTHsI, paboTa, TETIoTa.

19. Iepsbiit 3akom TepmomuHamMuky. IloHATHe OSHTanmbIMH. TemmoBol 5(QeKT peakIuu, JK30TEPMHUUYECKHE U
SHI0TEPMHUYECKHE PEAKIIUU.

20. Tepmoxumuueckue ypaBHEHHs U UX 0coOeHHOCTH. CTaHAapTHBIE TEMIOTH 06PAa30BAHKS BEIIECTB.

21. 3axon I'ecca, cnencrsue u3 3akona I'ecca. [Tonstue SHTponuy. BTopoii H TpeTHii 3aKOH TePMOIHHAMUKH.

22. CaMonpou30BOJIBHBIE IPOIECCHl. DHTATBIHIHBIA U SHTPOIHUIHEIH (HaKTOPhl XUMUYIECKUX peakuuil. DHeprus ['n66ca.

23. Xumuyeckas KHHETHKA. [ OMOT€HHBIE M reTeporeHHble peakiuu. CKOpocTh XMMHUYECKOH peakiuu. DakTophl, BAUAIONIHE
Ha CKOPOCTb PEAKIIHU.

24. BnusHUE KOHIEHTPALMK HA CKOPOCTh PEAKIMHU. 3aKOH JeHcTByIomuX Macce. KOHCTaHTa CKOPOCTH PeaKIuHy.

25. Biusnue TeMIepaTypsl Ha CKOPOCTh peakiu. [Ipasuno Baut-T'odda. DHeprus akTUBAIMK U ypaBHEHHe AppeHuyca.

26. 3aBHCHMOCTH CKOPOCTH PEaKIUU OT KaTanu3aTopa. Karamms

27. O6patumbie U HeoOpaTHMble XHMHYECKHE pPEaKIMH. XHUMHYECKOe paBHOBecHe. KOHCTaHTa paBHOBecHsS. 3aKOH
neiicTByromux Mace 1t paBHoBecus. [Tpuaiun Jle-1llaTense. CIBUT XMMUYECKOTO PAaBHOBECHS.

28. OxuCIUTENHHO-BOCCTAHOBUTENIbHBIE peakiuu. CTeneHb OKHMCICHHUS, OKHUCIEHME M BOCCTAHOBIEHHE. DIEKTPOJHbIE
IIpoIiecchl. DNeKTPOIHbIe MOTEeHINal. YpaBHeHHe HepHera.

29. TanpBaHmueckuii smeMeHT. DIEKTPOXUMUUECKHE MPOLECCHl. DNEKTPOABIKYIIAS CHIA TajlbBAHHUECKOTO JJIEMEHTA.
CraHgapTHBINA BOJOPOIHBINA AJIEKTPO/I.

30. Drnektponus B pacmnase. DIEKTPOJIH3 B PACTBOPE.

31. 3akomb ®apanes. Beixon no Toky.

32. Kopposust METaIoB: XUMHUECKas, SIEKTPOXHMHUECKAS.

33. 3ammra MeTaNNOB OT KOPPO3MH.

INPUMEP BAPUAHTA DK3AMEHAIIMOHHOI'O BUJIETA
Buaer Nel

1. Yro takoe suTponus? B kakux enununax ona mmepserca? Chopmynupyiite 2 U 3 3aKOHBI TEPMOJUHAMUKA. MOXKET JH
OBITH SHTPOIHSI MEHBIIIE WM paBHA HYJI0? OTBET MOSCHUTE.

2. Kak 3aBHCHT CKOPOCTh XUMHUECKOW PEAKIIMU OT KOHIIEHTpaIui pearecHToB? ChopMyIHpyHTe 3aKOH JACHCTBYIOIINX Macce
JUIL CKOPOCTH XHMHUYECKOoW peakuuu. [IpmBennTte ero maTeMaTHuecKoe BbIpakeHHe. UTO Takoe KOHCTAaHTa CKOPOCTH
peakuuun? OT yero oHa 3aBUCHUT?

3. PaccunraB 3HaucHHe M3MEeHEHHUs 3Heprun [mOOca, YCTAHOBHUTE, B KAKOM HAIPABICHUN MOXKET MPOTEKATh PEAKIHS MPH
25°C.

FeZO3(me) + 3C(2paqbum) = 2Fe(me) + 3CO(2)

4. Kakue npoaykTbl 00pa3yroTcs mpu 3jeKkTpoiiu3e BogHoro pactsopa MQCI,? Hanuumure ypaBHEHUs 3JIEKTPOIHBIX
mporeccoB. Kakne KonndecTBa MpoAyKTOB 00pa3yrOTCS Ha 3IEKTPOIAX, €CIIH IPOITyCKaTh Y4epe3 pacTBOP TOK B TCUCHHE
yaca cuioi 2,5 A?

4 METOANYECKHUE MATEPHUAJIbI

Ona obecneyeHus npouecca obydeHWMA M peleHUs 3agady obyyeHMAa WUCMNOAb3YIOTCA Creaylowme
mMmaTtepuanbl:

— MeToAM4YecKMe maTepuasbl, onpeaenstolime npoueaypbl OLEHUBAHWUA 3HAHUM, YMEHUIN, HABbIKOB U (1K)
onbiTa AeATENbHOCTU, XapaKTePU3YOLLMX 3Tanbl GOPMUPOBAHUA KOMMNETEHLMI, B COCTaBe:

OcHoBHas JIuTEpaTypa
1. KopoBun H.B. O0mias xumus : yuebnuk ains Bry30B / H. B. KopoBuH. - 7- uzn., ucnp. - M. : Briciias mkona,
2006. - 556[4] c. : un., Tadn. - (ITobeauTenb KOHKYpca y4eOHUKOB). - bubmuorp.: c. 546. -Ilpeam. ykas.: c. 547-
558. (aymi: 218 5k3; cusl: 1 3k3.; cus5: 1 3k3.; Beero 220 3k3.)
2. OcHoBbl 00mell W ¢usnueckod XuMuM [DIEKTPOHHBIH pecypc]: YueOHoe mocobue/ M.B. TuxoHosa,
N.A .ExumoBa; ToMmckuil rocylapCTBEHHBI YHUBEPCHUTET CHUCTEM YIPAaBICHUS M PaguodieKTpoHUKH (Tomck),
Kadenpa pannosnekTpoHHBIX TEXHOJIOTHH U IKOJIOTHIECKOT0 MOHUTOPHHTA. - DIEKTPOH. TEKCTOBBIE JlaH. - TOMCK:
2015, 200 c. ( https://edu.tusur.ru/training/publications/5136)
JonoHUTEILHAS INTEPATYpPa
1. 'munka H.JI. Ob6mas xumus : yue6Hoe mocooue st By3oB / H. JI. ['munka. - 11-e uzn. - M.-J1. : Xumus, 1964. -
688 c. : ., Taby. - IMeH. ykas.: ¢. 669-670. - [Ipeam. yka3s.: ¢. 671-688. (ayni: 37 3k3.; Bcero 37 3K3.)
2. AxmetoB H.C. Heopranndeckas xumus : yaeOHoe nocooue jyist By3oB / H. C. AxmeroB. - M. : Briciias mikouia,
1969. - 638[2] c. : un. - [Ipenm. ykas.: ¢. 629-639. - b. 1. (cu3l: 1 3k3.; ayri: 12 3Kk3.; cus5: 2 3k3..; Bcero 15 3k3.)
3. Xumus: Yyeonoe mocobue / I'. B. Cmupnos, I M. SIkynuna; MuHucTepcTBO 0OpaszoBaHus Poccuiickoit
Oenepanun, TOMCKUII TOCYyNapCTBEHHBIH YHHBEPCUTET CHCTEM YIIPaBICHUS H paauodiekTpoHuku, Kadempa
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TEXHOJIOTHH PaJuOdIeKTPOHHON anmaparypsl. - Tomck : TMIJIO, 2000. - 157 c. : mn. (aynm: 27 3k3.; cuzl: 3

9K3.; cu3s: 19k3.; Bcero 31 3K3.)

4. I'muka H.JI. 3amaum u ympakHeHHs 1Mo oOIiei xuMmuu : YaeoHoe mocodue s By3os / H. JI. I'munka. - 20-¢

W31., cTepeoTHl. - M. : Xumus, 1973, - 263[1] c. : wir. - b. . (aymm: 37 2k3.; cuzl: 19k3.; Bcero 38 7Kk3.)

5. Uukun E.B. Xwumus [Tekcr]|: yue6HOe mocoOme / E. B. Uukun; MuHHCTEpCTBO 00pa3oBaHHMS W HayKd

Poccuiickoit @eneparuu, ToMCKUN rocyIapCTBEHHbIH YHHUBEPCUTET CUCTEM YIIPABICHUS U PaAMOdJIEKTPOHUKHU

(Tomck), ®akympTeT TUCTAHITMOHHOTO o0ydeHus. - Tomck: Db Kontent, 2012. - 170 c.: wir. - bubmmorp.: ¢. 157.

(aymm: 57 9x3., cusl: 3 3k3., cus5: 2 9k3.; Bcero 62 3K3).

6. Xumus [DnekTpoHHBIN pecypc] : yueOHoe nocobue / E. B. Uukun ; ToOMCKHIA TOCYTapCTBEHHBIH YHHUBEPCUTET

CHUCTEM yIpaBlieHus u paauodnekTponukn (Tomck), Kadenpa paanosneKkTpoOHHBIX TEXHOJIOTHH M AKOIOTHIECKOTO

MOHUTOPHHTA. - OIJIEKTPOH. TEKCTOBbIE MAaH. - Tomck : [0. m.], 2012. - on-line, 170 c. - b. m.

('http://edu.tusur.ru/training/publications/1138)

Y4eO0HO-MeTOAHYECKHE MOCOOHS U MPOrPaMMHOe o0ecIiedeHue

J1s1 obecneyeHust TUCHMIIMHBI HCIOJIB3YIOTCA ciaenyiomue Y MII:

6. Xwumus [OnexkTpoHHBIM pecypc]: Meroandeckue ykazaHHs UIsi HPOBEACHUS TNPAKTHYECKUX 3aHATHH M
OpTraHM3alMY CAMOCTOSATEIILHOW pa0OThI CTYJCHTOB IO JUCHHMILINHE «XuMus»/ Tuxonosa M.B; 2015. - 21 c.
(https://edu.tusur.ru/training/publications/5137)

7. Yuxun E.B. JlaGoparopHblie pabotbl mo xumuu [Tekct]: yueOHO-merommueckoe mocobue / E. B. Yukuw;
MunucrepctBo obpazoBanus U Hayku Poccuiickoit ®@eneparuu, ToMckuil rocyapcTBEHHBIH YHUBEPCUTET
cucteM ympaBieHus U paamodnektpoHukn (Tomck), Kadenpa paamosneKTpOHHBIX TEXHOJIOTHH U
sKoJIoTHYecKoro MoHuTOopuHra. - Tomck : TYCYP, 2012. - 77 c. : un., Tabn. - bubmmorp.: c. 73. (aym: 45 3k3.,
cu3l: 3 7k3., cu35 : 2 9k3.; Bcero 51 7k3.)

8. Uwmkuu E.B. CoopHuk 3amad mo obmieit xumuu [Tekct] : yaedHO-MeToamaeckoe mocodbue / E. B. Unkun; perr.
kaua. xuM. Hayk A. W. 'amanos; pen. C. Sl. AnekcanapoBa; MHHHCTEPCTBO 00pa30BaHusI M HAyKH Poccriickoit
®enepannu, ToMckuil ToCcyaapCTBEHHBIN YHUBEPCUTET CHCTEM YIIpaBJIEHUS U paauoieKTpoHuku (Tomck). -
Tomck: ToMCKkHif TOCYapCTBEHHBIM YHUBEPCUTET CUCTEM YIPAaBICHUA W paauodiekTpoHuku, 2015. - 296 c.
(POTOM: 50 3k3.; cu3l: 1 3k3; cus5: 5 9k3.; ayHm: 48 9K3.; Bcero 100 vk3.)

9. Yuxun E.B. JlaboparopHbie paboThI 0 XUMUH [ DNEKTPOHHBIN pecypc] : yueOHo-MeToaudeckoe nocobdue / E. B.
UukuH ; ToMckMii TOCYJapCTBEHHBIH YHHBEPCUTET CHCTEM YIIPaBIEHUS M Paguo31eKTpoHUKH (Tomck),
Kadenpa pamnos1eKTpoOHHBIX TEXHOJIOTHH M 3KOJOTHYECKOTO MOHHTOPHHTA. - DIEKTPOH. TEKCTOBBIE NaH. -
Tomck: [6. u.], 2012. - on-line, 78 ¢. - b. . ( http://edu.tusur.ru/training/publications/3020)

10.Yukun E.B. COopHuMK 33724 ¥ yIpaKHEHHU# 110 o01iel xumuun [ DnextponHbiid pecype] / E. B. Uukun; Tomckuit
TOCYy/IapCTBEHHBI  YHHUBEPCHUTET CHUCTEM yhpaBieHus U panuodnektpoHuku (Tomck), Kadenpa
PaAMORIIEKTPOHHBIX TEXHOJIOTHA U 3KOJOTHYECKOTO MOHUTOPHHTA. - DIIEKTPOH. TEKCTOBBIE JMaH. - ToMcK: [O.
n.], 2012. - on-line, 220 c. - B. u. (http://edu.tusur.ru/training/publications/642)
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