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Jlexuuu 18 18 | gacos
JlaGopaTopHbie paGoThI 18 18 | gacos
MpakTH4yecKne 3aHATHS 18 18 | vacosm
Kypcosoii npoext/padora (KPC) (aynuropHas) 4acoB
Bcero ayanTopHbIX 3aHATHH (Cymma 1-4) 54 54 | yacoB
W3 HuX B HHTEPaKTUBHOM opme 8 8 4acoB
CamocrosiTenbHast padora crygenTos (CPC) 54 54 | yacoB
Bcero (0e3 3x3amena) (Cymma 5,7) 108 108 | gacos
CamocT. pa6oTa Ha OATOTOBKY, CAa4y IK3aMeHa 36 36 | gyacoB
Oo0mast Tpy10eMKOCTh (Cymma 8,9) 144 144 | gyacoB

(B 32a4eTHBIX eIMHUIIAX) 4 4 | 3ET

JK3aMeH 3 cemecTp
Tomcek 2017

CornacoBaHa Ha noptane N2 9678



Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokot Ne 46 or « 29 » 8 2017 1|

Jlner coriiacoBaHmii

PaGouass mporpamma cocrtaBieHa C yderoM TpeOoBaHuii DexepanbHoro ['ocymapcTBEHHOTO
00pa3oBaTeNbHOIO CTaHAapTa BbIcHiero mpodeccuoHansHoro obpaszoBanus (PI'OC BO) tpersero
MTOKOJICHUS 110 HAMpaBJICHUIO MOATOTOBKM OakanaBpa 15.03.06 «MexaTpoHMKa M PoOOTOTEXHHKA,
yrBepxaeHHoro 12 mapra 2015 r., Ne 206, paccmoTpeHna u yTBepKaeHa Ha 3aceqannu kadenpst POTOM

« » 20 I., MPOTOKOJI Ne

PazpaboTumk:

CTapILIN{ NIPEroaaBaTellb M.B. Tuxonosa
3aB. kadenpoit POITOM B.N.Tyes

Pabouas mporpamma coryacoBana ¢ (pakynbTeToM, MPOoGUINPYIONIEH U BRIITyCKarOIeH kadenpamu
HAaIpaBJICHHUS IOATOTOBKH (CIEIUATBHOCTH).

Hexan OUT I'.H. Hapumanosa
3aB.kadenpoit YU I''H. HapumanoBa
DKCHepThl:

K.X.H, IoueHT kKadeapsl POTOM N.A .ExumoBa
K.0.H, goteHT kadenpsl POTOM H.H. HecmenoBa
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1. lleam u 3aaa494 JUCUMIIJIMHbI:

Heas0 mnpenojgaBaHus  JUCUUIUIMHBI  ABJISIETCST  M3YYEHHE  XMMHUYECKMX  CUCTEM U
(yHIaMEHTAJIbHBIX 3aKOHOB XMMHUU C MO3UIMI COBPEMEHHON HayKH, a Takke (OpMHpOBaHHE HABBHIKOB
HKCHEPUMEHTAIBHBIX UCCIEIOBAHUMN JJIS1 H3YUECHHUsI CBOWCTB BEIIECTB U MX PEAKLIIMOHHOM CIIOCOOHOCTH.
OCHOBHBIMH 32]a4aMU U3Y4YCHUS TUCIUILINHBI SBIISIOTCS:

* U3YUYCHHUE XUMUYECKUX CUCTEM;

* U3y4yeHue pyHAaMEeHTaIbHbIX 3aKOHOB XUMUHU;

* U3y4EHHE CBOMCTB BEIIECTB U UX PEAKLIMOHHON CIIOCOOHOCTH.

2. MecTo aucuunjuHbl B cTpykrype OOIIL:

JuctmiuinHa “Xumus ” SBISETCS TUCIUILTMHON ecTecTBeHHOHay4HOTo 1ukia (b1.5.9) npu noaroroske
0akalaBpoB MO HAMpaBICHUIO «MEXAaTPOHHKA U POOOTOTEXHUKA» W HEOOXOAMMa [UIsl U3YYEHHUS
MOCJIENYIOUX JUCHUIUIMH — «Marepuansl JJjii MEXaTpOHUKM M POOOTOTEXHUKH», «be3omacHOCTh
KHU3HEICSITETbHOCTI.

3. TpeOoBaHuA K pe3yJIbTATAM OCBOCHUSI JUCIHUIINHBI:

[Ipouecc n3yueHus: AUCUUILIIMHBI HAIIPaBiieH Ha (POPMHUPOBAHHUE CICAYIOIIUX KOMITETEHIIHI:

OIIK-1 (cnocobrnocmob npedcmasisimos a0eK8AMHYIO COBPEMEHHOMY YPOGHIO 3HAHUL HAVUHYIO KAPMUHY
MUpa HA OCHOBe 3HAHUS OCHOBHBIX HNONOJNCEHUU, 3AKOHO8 U MemoO08 eCmeCmBeHHbIX HAYK U
MAMemMamuxu)

OIIK-2 (snaodenue ¢husuxo-mamemamuyeckum annapamom, HeoOX0OUMbIM 01 ONUCAHUS MeXAMPOHHBIX
U pOOOMOMEXHULECKUX CUCTIEM)

B pe3ynbrare u3yueHus: AUCUUILIUHBI CTYICHT JTOJIKEH:

3namsv. 0CHOBHBIE NOHAMUSA U 3AKOHbI XUMUU, MeopemudecKue 0CHO8bl CMPOEHUsl Beuecmed, C8oLCmea
gewecms U Ux peaxkyuoHHyro CHOCOOHOCMb, YCIO8UL NPOMEKAHUs peakyull, pakmopwl, erusawue Ha
CKOpOCMb U HANPABLeHUe NPOMEKaHUsl peakyuy, dHepeemuieckue UsmMeHeHus 8 npoyecce NpomeKanusl
peaxkyuu, 3aKOHOMEPHOCU NPOMEKAHUSL INeKMPOXUMULECKUX NPOYECCO8, NPOYeCcChbl KOPPO3UU Memaios
U Memoobl 3auumsl Om KOPPO3UU, NPOYeccyl, NPOMeKaloujue 8 2emepo2eHHblX CUCeMax npu U3MeHeHuu
Gazosozo pagrosecus.

Ymemv: ucnonvsoeame meopemuueckue 3nanus 0N pewieHus NpaKkmMuyeckux —3aoay, O
uHmepnpemayuy pe3yibmamos KCNepUMeHma, UCHOIb308amsb QU3UKO-MaAmMeMamuiecKull annapam ois
peuleHus NpaKmuyeckux 3a0ay u ONUCAHUS XUMUYECKUX NPOYecco8 6 MEeXAmpOHHbIX U POBOMEXHUYECKUX
cucmemax.

Bnaoemu: nasvixamu nocmanosku yeneui u 3a0au IKCNEPUMEHMA, UCXOO05 U3 MEOPEMUUECKUX NPEONOCHLIOK,
Puszuro-mamemamuueckum annapamom 0isk 00pabOMKU Pe3yIbmamos IKCNepUMeHmd.

4. O0bemM AUCHHMILVINHBI U BUIbI y4eOHOH padoThl

OO611ast TpyA0EMKOCTh IUCHUIUIMHBI COCTaBIISIET 4 3a4€THBIX €JMHUIIBL.

Bun yae6Hoit paboThI Beero 4acos CemecTphl
1 2 3
AyIuTOpHBIE 3aHATHS (BCero) 54 54
B tom uncie:
Jlekiuu 18 18
JlaGoparopusie pabotsl (JIP) 18 18
[paktrueckue 3anstus (113) 18 18
Cemunapsl (C)
Komnoksuywmsl (K)
Kypcogoii npoexT/(pabota) (ayauTopHas Harpy3Ka)
Jlpyaue 6udvl ayoumopHroil pabomoi
CamocrosiTejibHAas padora (Bcero) 54 54
B TtoMm uncne: - -
ITpopaboTka JIEKIIMOHHOTO MaTepHaa 20 20
CocTaBieHUEe KOHCIIEKTOB 4 4
IToaroroBka K NPaKTUYECKUM 3aHSATHUSIM 20 20
IToaroroska x 1abOpaTOpHEIM paboTaM 10 10
Bua npoMexyTO4HO# aTTecTaluy (9K3aMeH) 36 36
O01as TpyJ0eMKOCTh Yac 144 144
3agernpie Enmanner TpynoeMkocTH 4 4
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5. Conepixkanue Iy CHUNTHHBI
5.1. Pa3nesnl JucOUIIMH U BUALI 3aHATHH
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1. OCHOBHBIE TTOHATHS U 3aKOHBI XUMUH. 2 2 5 9 OIIK-1, OIIK-2
2. OCHOBHbIE KJIACChI HEOPIaHUYECKUX COCANHECHUIA. 7 9 OIIK-1, OIIK-2
PeaknmoHHas cmtoCOOHOCTB BEIIECTB.
3. | DHepreTuka XMMHUYECKHX MIPOIIECCOB. XUMHUYECKasI 3 4 2 9 18 OIIK-1, OIK-2
TEpMOANHAMHUKA.
4. | Xumuueckas KHHETHKA. XUMHUYECKOE PABHOBECHE. 3 6 4 11 24 OIIK-1, OIIK-2
5. | DnekTpoxumudeckue mnpoiecchl. Kopposus 6 4 4 13 27 OIIK-1, OIK-2
METaJIOB.
6. | da3oBbic paBHOBECHSI B TETEPOT€HHBIX CHCTEMaX. 4 4 4 9 21 OIIK-1,0I1K-2
5.2. Conep:xanue pa3iesioB JUCUUILIMHBI (110 JEKIMSIM)
Ne | HammeHoBaHue TpynoeMkocThb Popmrpyembie
CozepxaHue pa3JenoB KOMITIETEHI[UN
/T pa3znenos (uac.)
1. OcCHOBHBIE IIpenmer xumuu. ATOMHO-MOJIEKYJIsIpHast Teopusi. OCHOBHBIC 2 OIIK-1
HOHSTHUS U HOHSTHS: aTOM, MOJIEKYJIa, XHMHYECKHUH 31eMeHT. [IpocThie n
3aKOHBI XUMHUH CJIOXKHBIE BelllecTBa. SIBnenue amutorponun. MonekymspHast
Macca. Moib. MoisipHas Macca. CTeXHOMETPHUECKHIE 3aKOHBIL:
3aKOH 3KBUBAJICHTOB (TIOHATHE SKBHBAJICHTA U SKBUBAICHTHOI
MAccChl), 3aKOH ITOCTOSHCTBA COCTaBa XMMUUECKUX COCIMHEHHUH.
T"a30BbIe 3aKOHBL: 3aKOH 00BEMHBIX OTHOILICHUH, 3aKOH
Aoranpo. [Teppogudeckuii 3aK0OH M TEOPHS CTPOCHHUS
XUMHYIECKUX COCANHEHHH.
2. DHepreTuka Xumuyeckast TepMoAMHaMUKa. [[OHATHE XUMUYECKOW CUCTEMBI. 3 OIIK-1
XUMUYECKUX Tumel cucreMm. PaBHOBECHOE COCTOsIHUME CUCTEMBIL. THIIBI
MPOIECCOB. TEePMOANHAMHUYECKHUX IPOIECCOB: 0OpaTHMbIe, HEOOPATHMBIE,
Xumuaeckas CaMOIIPON3BOJIbHBIE, paBHOBECHBIE. OCHOBHBIE TIOHATHS
TEpPMOANHAMUKA. | TEPMOAWHAMHKH: BHYTPEHHSSI SHEPTHs, paboTa, TeIIoTa.
IlepBelit 3axoH TepmoauHamMuky. [lonsTre sHTanbnUY. TernoBoi
3¢ deKT peakiyu, IK30TEPMUUECKUE U SHIOTEPMUUECKUE
peakiyu. TepMOXUMHYECKHe YPaBHEHHSI H X OCOOCHHOCTH.
CraHaapTHbIE TEIJIOTH 00pa3oBaHus BemecTB. 3akoH ['ecca,
cnencrBue u3 3akona I'ecca. [lonarue suTponuu. Bropoit u
TpeTHii 3aKOH TepMOANHAMHKH. CaMOTIPOM30BOIBHEIE TIPOIIECCHL.
OHTaNBIANAHBIA U SHTPOITUIHBINA (HAaKTOPHI XUMHUUECKHX
peakuuii. Oneprus ['nbdoca.
3. XuMuueckast Xumudeckast KHHETUKa. [ OMOTeHHbIE U TeTepOreHHbIE peaKIiy. 3 OIIK-1
KWHETHKA. CKOpoCTh XUMUYECKOH peakiuy. DakTopsl, BIUAIONIUE HA
XuMuueckoe CKOPOCTh peakivy. BiusiHue KOHIEHTpAIK HAa CKOPOCTh
paBHOBecCHE. peaxuuu. 3akoH AeicTByromux Macc. KoHcranTa ckopocTu
peakiyu. Bnusinne TemnepaTypsl Ha CKOPOCTD PEaKIUH.
IIpaBuno Bant-I'odda. Dueprus akTuBauny 1 ypaBHEHHE
Appennyca. 3aBHCHMOCTb CKOPOCTH PEaKIUH OT KaTaJIn3aTopa.
Karamm3 O6patnmMele 1 HeoOpaTUMbIE XUMHUIECKUE PEaKIIUH.
Xumnuaeckoe paBHOBecHe. KoHcTaHTa paBHOBecHs. 3aKOH
neicTByromux Mace At papHoBecus. [Ipunmun Jle-1llatense.
CIBUT XUMHUYECKOTO PAaBHOBECHSI.
4, DIEKTPOXUMHUYE OKHUCITUTENEHO-BOCCTAHOBHUTENBHBIE peaknun. CTerneHb 6 OIIK-1
CKHe€ TIPOIIECCHL. OKHCIICHUSI, OKUCIIEHHE W BOCCTAHOBJIEHHE. DIIEKTPOIHBIE
Koppozus IpoIeccHl. DIeKTPOAHBIE MOTeHINAI. Y paBHeHHe HepHcra.
METaJUIOB. TanpBanmuecKnil HIeMeHT. DIeKTPOXUMHYECKHE TIPOIIECCHI.
ONeKTpOABMKYIIIAs CUJIA FATbBAHUIECKOTO JIEMEHTA.
CraHIapTHBIA BOJOPOIHBIN 3JIEKTPO. DJIEKTPOJIU3 B paciliaBe.
DnexTponu3 B pacTBope. 3akonsl Papazes. Bexon no Toky.
Koppo3ust MeTasioB: XuMudeckas, 3JIeKTpoXUMHIUecKas. 3amuTa
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METaJIJIOB OT KOPPO3HH.

5. ®dazoBble ®asoBble paBHOBecus. Pa3a, reTeporeHHasl 1 TOMOIreHHAs 4
paBHOBECUS B cuctema. [IpaBuio ¢a3 'n66ca. CreneHs cBOOObI, KOMIIOHEHT.
TeTepOreHHBIX OHOKOMIIOHEHTHBIE CUCTEMBI. JlnarpaMma cOCTOSHHS BOABL
CHCTEMax. JluarpaMMBl MJIaBKOCTH ABYXKOMIIOHEHTHBIX CHCTEM.

OprekTuka. [IpaBuio peryara. TBepasie pacTBopsl. THITBI
TBEPJBIX PACTBOPOB: 3aMEIICHHUS, BHEPCHUSI, BBIUUTAHHUSI.

OIIK-1

5.3. Pazgenbl AMCHUIVIMHBI M MEKIUCHUIUIMHAPHBbIE CBAI3M ¢ 00ecneYuBalOMUMH (MPeablLIy IMMU)
U ofecnevynBaeMbIMHU (MOCJIeTYOIMMHA) T CHUILTHHAMMA

Ne HaumenoBanue Ne Ne pa3fienoB JaHHOW AMCIUILTUHEI U3 Ta0J.5.1, AJIs1 KOTOPBIX HEOOXOIUMO
/1 00eCIeYHBarOIINX M3yuYeHHe 00CCIeYMBAOIIUX (TIPEABITYINX) U 00ECTICYNBACMBIX
(mpenpIaynux) u (mocneayoumx) AUCUUIITUH
obecreunBacMbIX 1 2 3 4 5 6
(TmocnenyIomux) AUCITUTUTIH
1. dusuka + + + + + +
2. Maremaruka + + + + + +
1. Marepwuaisl st + + + + + +
MEXaTPOHHUKH U
pOOOTOTEXHUKU
2. Be3omacHocTh + + + + + +
JKU3HEAEITCIIBHOCTH

5.4. CooTBeTCTBHE KOMIIETEHIIUI, GOpMUPYEMBbIX IPH U3YYEHHHU JUCHHUILINHBI, U BUJAOB 3aHATHII

IIepeuens Bunel 3anstuii DOpMBI KOHTPOJIS
KOMIIETSHIIHA 1 TIa6 Tp. KP/KII | CPC (npumepwi)
OIIK-1 + + + + KoHcrekt, yCTHEIH OTBET, KOHTPOJIBHAA padoTa, OTYET I10
nabopaTtopHoi paboTe, MpOBEPKa HHINBUTYATBHBIX
3a/laHui
OIIK-2 + + + KonTponbHast paboTa, 0T4eT 1Mo 1abopaTopHoi padore,
NpOBEepKa MHIMBUAYAIbHBIX 3aJaHUH

JI — nexuus, [Ip — npakTHueckue u ceMuHapckue 3ansaTus, JIab — naboparopusie padotsl, KP/KIT —
KypcoBas pabota/mpoekt, CPC — camocrositensHas paboTa CTyIeHTa

6. MeToanbl 1 (opMbI OPraHU3aL UK 00yYeHUS

TexHoaorumn HHTCPAKTUBHOI'0 Oﬁy'lel-lﬂﬂ IPpU PasHbIX (l)opMax 3aHSATHII B Yacax

Dopmbl Jlexrn Tpakriieckue JlaGopaTopHsbie CPC
MeTtoapt (dac) 3ARATIA paboTsI (4ac) (gac) Beero
(dac)
Pabora B koMaH[e (IpOBEICHUE 3aHATHH C
HCIOJIb30BaHUEM KOMAHJHOTO PELIEHUS U 8 8
BBITIOJTHEHUSI IOCTaBJICHHBIX 3a/1a4 C 3JIEMEHTaMu
CaMOKOHTPOJIS)
HToro uHTEpaKTUBHBIX 3aHATUN 8 8
7. JIaGopaTOpHBIH NPAKTHKYM
Ne Ne paznena HaunmenoBanue 1a60paTopHBIX padboT Tpyno- Komnerenmuu
n/m JUCLUIUIMHBL U3 €MKOCTh
Tabm. 5.1 (gac.)
1. 5 OmnpeneneHue TemI0BOro 3 dexra peakiny HeHTpaTu3aIuu 4 OIIK-1, OIIK-2
2. 6 CKOPOCTh XUMHYECKUX PEAKIM. X UMHUUYECKOE PaBHOBECHE. 6 OIIK-1, OIIK-2
3. 7 Onexrpomns. Kopposns 4 OIIK-1, OIIK-2
4. 8 JluarpamMMa MIaBKOCTH ABYXKOMIIOHEHTHOM CHCTEMBbI 4 OIIK-1, OIIK-2
5
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8. [IpakTHyeckue 3aHATHSI (CEMHUHAPBHI)

Ne Ne pa3nena TemaTHKa MPaKTHUECKUX 3aHATHH (CEMHHAPOB) Tpyno- Komnerenun
/I JTUCIUIUTHHBI U3 €MKOCTh
Tab. 5.1 (uac.)
1. 1 (OCHOBHBIE TIOHSITHS ¥ 3aKOHBI XUMUU 2 OI1K-1, OIIK-2
2. 2 OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX coelMHeH . Peakuinonnas 2 OIIK-1, OIIK-2
CIOCOOHOCTH BEILECTB.
3. 3 DHepreTHKa XUMHUUECKUX MPOIECCOB. XUMHUUIECKas TEPMOIMHAMHKA. 2 OIIK-1, OIIK-2
4. 4 Xumuyeckass KHHETHKA. XMMUYECKOe paBHOBECHUE. 4 OIIK-1, OIIK-2
5. 5 Onekrpoxumuyeckue npoueccsl. Kopposus merajuios. 4 OIIK-1,0I1K-2
6. 6 @a3oBbIec pABHOBECHS B TETEPOTeHHBIX CHCTEMaX 4 OIIK-1, OIIK-2
9. CamocTosiTesibHasi padoTa
Ne Ne paznena TemaTrnka caMOCTOSATETBHON pabOTHI Tpyno- Kommne- KoHTpouib BbIMOIHEHHS
/o JOUCHUTLTAHBL (aemafzuaauwz) €MKOCThb TECHIUU paboTs
u3 Tab. 5.1 (uac.)
1 1 IIpopaboTka JTEeKINOHHOTO MaTepuaa 2 OIlK-1 Koncnexr, ycTHBINH OTBET
TloaroToBka K MpakTHUECKOMY 3aHSATHIO. 3 OIIK-1, [IpoBepka
(Pemenue 3anad mo reme. UHAMBUAYaTBHBIE OIIK-2 WHAVBUIyaJIbHBIX 3a/1aHUl,
3aaHUs 110 TEME pasena) KOHTpOJIbHas paboTa
2 2 CocraBiieHHEe KOHCIIEKTa 110 TeMe pa3ierna 4 OIIK-1 Koncnexr, ycTHbINH OTBET
(Knaccuguxkanusi XAMHYECKHX COCIMHEHUIA.
bunHapHBIE COSIMHEHNS, UX OCHOBHBIE THIIBI.
Crenens okucnenus. CocTaB OMHapHBIX
coenuHeHu. KHCIOTHI, COM, OCHOBaHUS,
OKCHJIBI, UX KJIACCH(UKAUS U XUMHIECKHE
cBoiicTBa. CBolicTBa aM()OTEPHOCTH.
PeakunoHHas ciocoOHOCTE aM(pOTEPHBIX
OKCHJIOB ¥ THAPOKCHIOB)
IToaroroBka K NpakTUYECKOMY 3aHATHUIO. 3 OIIK-1, IIpoBepka
(Pemenue 3anad o reme. UHAMBUAYaTbHBIE OIIK-2 WHIWBUyaJbHBIX 3aJaHUH,
3aJJaHus 110 TEME pasjiena) KOHTpOJIbHAs paboTa
3 3 IIpopaboTka JTEeKINOHHOTO MaTepraa 4 OIIK-1 KoHcmekT, yCcTHBIN OTBET
IToaroroBka K NpakTUYECKOMY 3aHSATHUIO. 3 OIIK-1, IIpoBepka
(Pemenue 3ama4 no reme. HaMBUAyaIbHBIC OIIK-2 WHIVBHIyaJIbHBIX 3a/1aHUH,
3aJJaHus 110 TEME pasjiena) KOHTpOJIbHAs paboTa
TlonroToBka k maboparopHoii pabore 2 OIIK-1, OTueT o 1abopaToOpHOH
OIIK-2 pabore
4 4 IIpopaboTka TeKINOHHOTO MaTepraa 4 OIIK-1 Koucnekr, ycTHbIi 0TBET
IToaroroBka K NpakTUYECKOMY 3aHSATHUIO. 3 OIIK-1, IIpoBepka
(Pemenue 3ama4 no reme. HaMBUAYyaIbHBIC OIIK-2 WHVBHIyaJIbHBIX 3a/IaHUH,
3aJaHus 110 TeMe pasjena) KOHTpOJIbHas paboTa
TloaroroBka k 1abopatopHO# padoTe 4 OIIK-1, Ortuer 1o madbopaTopHOit
OIIK-2 pabote
5 5 TIpopaboTKa JEKIIMOHHOTO MaTepuaa 6 OIIK-1 KoHcrmekT, ycTHBIH OTBET
IloaroToBka K MpakTUYECKOMY 3aHATHIO. 5 OIIK-1, ITposepka
(Pemenue 3agau no treme. UHauBUyaIbHbIE OIIK-2 WH/IMBU/YaJbHbIX 3aJaHUH,
3aJ]aHus 110 TeMe pasjena) KOHTpPOJIbHas paboTa
[ToaroroBka k aboparopHoii padote 2 OIlIK-1, Ortyer no JabopaTopHOH
OIIK-2 pabore
6 6 [IpopaboTKa JICKIIMOHHOTO MaTepraa 4 OIIK-1 KoHcmekT, ycTHbIH 0TBET
IloaroToBka K MpakTUYECKOMY 3aHATHIO. 3 OIIK-1, ITposepka
(Pemenne 3anad o reme. UHAMBHAAYaTbHEIE OIIK-2 WHAVBUIyalbHBIX 3a/1aHUl,
3aJ]aHus 110 TeMe pasjena) KOHTpPOJIbHas paboTa
[ToaroroBka Kk aboparopHoii padote 2 OIlIK-1, Ortyer no JabopaTopHOH
OIIK-2 pabore
1-6 TloaroToBka K 9K3aMeHy 36 OO%II((-JE DK3aMeH
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10. IlpuMepHasi TeMATHKA KYPCOBBIX IIPOEKTOB (pador)
KypcoBoii mpoekT (paboTa) He TpeIyCMOTPEH YIeOHBIM IIIIAHOM.

11. PeiiTuHroBasi cucreMa /jisl OlIeHKH yCIIeBAeMOCTH CTY/€HTOB
Tabauna 11.1 bayibHble OLIGHKHU ISl 2JIEMEHTOB KOHTPOJISA.

MaxkcuManbHbII . MaxkcumanbHbII
MakcuManbHbIN
DJeMeHTHl Y4eOHOH AesTeTbHOCTH Oann na 1-yio KT Oa 3a nepuon Oat 3a nepuon Beero 3a
C Hayasa mexay 2KT u Ha ceMecTp
mexay 1KT u 2KT
ceMecTpa KOHEI| ceMecTpa
YCTHBIH OTBET 10 5 5 20
MHuauBuayanpHOE 3a1aHKE 4 2 2 8
KonrponbHas padbora 10 5 5 20
Koncnekr 2 2
JlabopaTopHast paboTa 2 6 8
KoMnoHeHT cBOeBpEeMEHHOCTHU 1 1 2
HToro MakcuMyM 3a NepHoOA: 27 15 18 60
Craya sk3amMeHa (MaKCUMYyM) 40
Hapacrawomum utorom 27 42 60 100
baniosasi PACKJIAIKA IJISd OLCHKH 0TBE€TA HA JK3aMECHE
Ne Bonpoca dopmMma Bompoca MaxcuManbHBIH Oat
1 Teoperuueckuii Borpoc (paszzenst 1-3) 10
2 Teoperuueckuii Borpoc (pasenst 4-6) 10
3 3anaua (paspenst 1-3) 10
4 3anaua (pasnuensi 4-6) 10
Hroro Bce Bonmpocsl 40
Tabauna 11.2 TlepecueT 6aIJIOB B OIICHKH 32 KOHTPOJIbHBIC TOYKH
BaJuibl Ha 1aTy KOHTPOJIbLHOMH TOYKH Ouenka
> 90 % ot MakcuMasbHOM cymMbl OayutoB Ha naty KT S
Ot 70% no 89% oT MakcuMaIbHOM cyMMbI OamoB Ha gaty KT 4
Ot 60% 10 69% 0T MakcUMaIbHOM cyMMBbI OamsioB Ha naty KT 3
<60 % ot MakcuMaJIbHOIT cyMMBbI OaiutoB Ha jaty KT 2
Ta6auna 11.3 — [Tepecuer cymmbl 0aJIOB B TPAJUIIMOHHYIO M MEXKTYHAPOJHYIO OLIEHKY
Ouenka (FOC) Hrorosasi cymma 63.]1.]1?]3, YUYUTBIBAET YCIELIHO Ouenka (ECTS)
CIAHHBIN IK3aMeH
5 (oTnm4HO) (324TEHO) 90-100 A (oTan4HO)
85-89 B (ouenp xopomio)
4 (xopomo) 75-84 C (xopormo)
(3a4TeHo) 70-74
3 (YOOBIETBOPHUTEIHHO) 65 - 69 D (ynosaersoputesHo)
(3a4TeHo) 60 - 64 E (mocpencTBeHHO)
2 (neynOBICTBOpHTEIBHO), Huxe 60 6an10B F (HeynoBieTBOpUTEIHHO)
(He 3a4TeHO)

12. YueOHO-MeTOoAN4YecKOe H MH(pOPMAaHOHHOE o0ecTieYeHre I CIMIIJIMHbI

12.1 OcHoBHAas JUTEpPaTypa

1. KopoBun H.B. O6mias xumus : yaeOHuk st BTy30B / H. B. KopoBuH. - 7-¢ u3z., ucmp. - M. : Beiciias
mikona, 2006. - 556[4] c. : un., Tabm. - (Ilobeautens KOHKypca yaeOHUKOB). - bubmuorp.: c. 546. -IIpeam.
ykas.: ¢. 547-558. (aymm: 218 3k3; cuzl: 1 7k3.; cu3S: 1 2k3.; Bcero 220 7k3.)

2. OcHoBHBI 001IeH U (pu3nyecKkor XUMUHU [ DIEKTPOHHBIN pecypc]: YueOHoe nmocobue/ M.B. TuxoHoBa,
N.A.ExumoBa; ToMckuil rocynapCTBEHHbBIN YHMBEPCUTET CHCTEM YIPABJICHUS U PaJUOIEKTPOHUKHU
(Tomck), Kadenpa paawiodneKTpOHHBIX TEXHOJOTHH W DKOJOTHYECKOTO MOHHUTOPHMHIA. - JJIEKTPOH.
TekcToBbIe aaH. - Tomck: 2015, 200 c. ( https://edu.tusur.ru/training/publications/5136)

12.2 lonoJiHUTEILHAA JIATEPATYypa

1. I'muaka H.JI. OGmas xumus : yuye6HOe mocobue st By3oB / H. JI. I'munka. - 11-e m3g. - M.-JL. :
Xumus, 1964. - 688 c. : un., Tabn. - Umen. ykas.: ¢. 669-670. - [Ipenm. ykas.: ¢. 671-688. (aynn: 37 7k3.;
Bcero 37 23K3.)

2. AxmeroB H.C. Heopranuueckass xumusi : ydeOHoe mocobue mis By3oB / H. C. AxmeroB. - M. :
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Bricmas mkoma, 1969. - 638[2] c. : uin. - [Ipenm. ykas.: ¢. 629-639. - b. 1. (cu3l: 1 3k3.; aynn: 12 3k3.;

cu35: 2 9k3..; Bcero 15 9k3.)

3.  Xwumusa: Yuebnoe mocobue / I'. B. Cmupnos, I M. Sxynuna; MuHHCTEpCTBO 00pa3oBaHUs

Poccuiickoit  ®enepaumy, TOMCKHMA TIOCYAApCTBEHHBIM YHMBEPCUTET CHCTEM  YIPABICHUS H

panuosnekTponukn, Kadenpa TexHomoruu paarodieKTpoHHON anmnaparypsl. - Tomck : TMIIJIO, 2000. -

157 c. :un. (aynn: 27 3x3.; cuzl: 3 7k3.; cuzS: 19k3.; Bcero 31 9k3.)

4. I'muaka H.JI. 3amaum u ynpaxueHus 1o oomeid xumuu : Ydyebnoe mocodue st By3oB / H. JI. ['munka. -

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

9K3.)

5. Yukun E.B. Xwumus [Tekcr]: yaue6HOe mocobue / E. B. Uukun; MunuctepcTBo o0pa3oBaHus U HAYKH

Poccuiickoit  ®denepanmu, ToMmCkHii TrocygapCTBEHHBIM YHHUBEPCUTET CHUCTEM YIPABJICHUS U

panuosnekTpoHuku (Tomck), @akynbTeT AUCTAaHIMOHHOTO oOydeHus. - Tomck: Dnbp Konrtent, 2012. -

170 c.: wi. - bubmmorp.: ¢. 157. (aynn: 57 7x3., cuzl: 3 3Kk3., cu35: 2 3K3.; Bcero 62 3K3).

6. Xumus [DnekTpoHHBIH pecypc] : yueOHoe mocobue / E. B. Yukun ; ToMckuii rocynapcTBEHHBIN

YHUBEPCUTET CcHUCTeM YympaBieHus u paauosiektponuku (Tomck), Kadenpa paanosnekTpoHHBIX

TEXHOJIOTHH U SKOJOTUYECKOT0 MOHUTOPHUHTA. - DJIEKTPOH. TEKCTOBbIE AaH. - Tomck : [0. u.], 2012. - on-

line, 170 c. - b. 1. ( http://edu.tusur.ru/training/publications/1138)

12.3 YueOHO-MeTOANYECKHE TOCOOHS U MPOTPaAaMMHOe o0ecreueHmne

Jliis1 o0ecnevyeHHs M CUMILIHHBI HCIOJIB3YHOTCH caenyomue YMII:

1. Xumus [DnekTpoHHBIHN pecypc|: MeTtoauueckue yka3aHus JJsl IPOBEACHUS IPAKTUUECKUX 3aHATUN U
OpraHM3alli CaMOCTOSTENbHON pPadOThl CTYIEHTOB Mo aucuuiuinHe «Xumus»/ TuxonoBa M.B;
2015. - 21 c. (https://edu.tusur.ru/training/publications/5137)

2. Yukun E.B. JlaGopaTtopubie paboTbl mo xumuu [Tekct]: yueOHO-meTroauueckoe mocobue / E. B.
YukuH; MunucrepctBo obpa3zoBanus u Hayku Poccuiickoit @enepanuu, ToMckuil rocy1apcTBEHHbIN
YHUBEPCUTET CHUCTEM YyIpaBieHus u paauodiektponuku (Tomck), Kadenpa paanosnekTpoHHBIX
TEXHOJIOTHH M JKOJIOTHYecKoro mMouutopunra. - Tomck : TYCVYP, 2012. - 77 c. : wi., Tadm. -
bubmuorp.: c. 73. (ayn: 45 3x3., cuzl: 3 3Kk3., cu35 : 2 3k3.; Bcero 51 7Kk3.)

3. Uukumn E.B. CoOopamk 3amau mo obmieir xumuu [Tekct] : yueOHO-Merommueckoe mocoome / E.
B. YUukun; peu. kana. xum. Hayk A. W. Tamanos; peu. C. . AnekcanapoBa; MUHHCTEPCTBO
oOpaszoBanust U Hayku Poccuiickoii denepanuu, ToMCkuil Tocy1apCTBEHHbBIN YHUBEPCUTET CHCTEM
ynpaBieHuss U paanodnekTpoHuku (Tomck). - Tomck: Tomckuii rocynapcTBEHHBIH YHHUBEPCHUTET
CUCTEM YIPAaBJIEHUS U panod3JeKTpoHukH, 2015. - 296 c. (POTOM: 50 3k3.; cuzl: 1 3x3; cu35: 5 9k3.;
ayHi: 48 5k3.; Bcero 100 7k3.)

4. Yuxkun E.B. JlaGopaTopHbpie pabOTHl MO XUMHUHU [DIEKTPOHHBIA pecypc]| : ydeOHO-METOAMYEecKOoe
nocobue / E. B. Yukun ; ToMckuii rocynapCTBEHHBIH YHUBEPCUTET CHCTEM YIpABICHUS WU
pamuosnektponukn (Tomck), Kadeapa paamodneKTpOHHBIX TEXHOJOTMM M JKOJOTMYECKOTO
MOHUTOpPHUHIa. - OJEKTPOH. TeKcToBble naH. - Tomck: [6. u.], 2012. - on-line, 78 c. - b. m.
( http://edu.tusur.ru/training/publications/3020)

5. Yukun E.B. COopHuk 3a1au u ynpaxHeHuid no oouiei xumuu [OnexkrponHsiit pecypc] / E. B. Uukun;
ToMckuil TocynapcCTBEHHBbIH YHUBEPCUTET CHCTEM YIpaBieHUS U paaunodaekTpoHuku (Tomck),
Kadenpa pannosneKTpOHHBIX TEXHOJIOTHI U SKOJOTHYECKOT0O MOHUTOPHHTIA. - DJIEKTPOH. TEKCTOBbIE
nas. - Tomck: [6. u.], 2012. - on-line, 220 c. - b. 1. (http://edu.tusur.ru/training/publications/642)

MeToauyeckue YyKa3aHMsl 10 MNPAKTUYECKHM 3aHATUAM, Ja0opaTopHbIM padoTaMm H

CaMOCTOSITe/ILHOI padoTe mpuBeAeHbl B YUeOHO-MeTOAUYECKOM mocobun [1], a Takke B YueOHO-

MeTonudeckoM nocoduu [3], rmasa 1, ctp.21-33; rmaea 2, ctp.39-46; rnasa 3, ctp.57-64; rnasa 4, ctp.77-

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

12.4 Ba3bl 1aHHBIX, HHGOPMALIMOHHO-CIIPABOYHbIE M TOMCKOBbIE CHCTEMBbI

http://edu.tusur.ru — Hay4HO-00pa30BaTEILHBIN MOPTAT

http://www.chemistry.narod.ru, http://www.xumuk.ru — uH(pOpMaIIMOHHO-CIIPABOYHBIE PECYPCHI

http://elibrary.ru — vayuHnast anexkTpoHHast OHOIMOTEKA

http://www.twirpX.com — 3JIeKTPOHHBIE KHUTH IO XUMHHU

13. MarepuajJibHO-TEXHHMYECKOe o0ecrmedeHrMe AMCHMINIMHBI: XMUMHUYECKas IOCyAa, XUMHUYECKUE

PEaKTUBBI, KaJIOPUMETPBI, HA0Op apeoMEeTPOB, BOJsSHAs OaHs, TEPMOMETPHI, SJCKTPHUECKas ILTUTKA,

METATINYECKHE U TpadUTOBBIC AJIEKTPO/IbI, IITATUBHIL.
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IIpunoxenune k padboueii nporpamme

MUHHUCTEPCTBO OBPA30OBAHUSI 1 HAYKH POCCUIICKOM ®EJIEPALIAU
®denepanabHOE FOCYIAPCTBEHHOE OI0PKETHOE 00pa30BaTEIEHOE YUPEKICHUE BBICIICTO 00pa30BaHUs

«TOMCKH TOCYJAPCTBEHHbBIM YHUBEPCUTET CUCTEM YIIPABJIEHUA U PAJUODJIEKTPOHUKN»

(TYCYP)
YTBEPXJAIO
IIpopekTop no y4yedHoii padore
IL.E. Tposin
«__» 2017 .

®OHJI OIIEHOYHBIX CPEJCTB IO YYEBHOM JUCHUILJINHE

Xumus
YpoBeHb 0CHOBHOI1 00pa30BaTeIbHOI NPOrpaMMBbl OakasaBpuart
HanpagieHue NoAroToBKH 15.03.06 MexarpoHuKa 1 pOOOTOTEXHUKA
IIpodpuiu: KoMmnboTepHbIe TEXHOJIOTHH YIIPABJICHUS B

MEXAaTPOHUKE U pOﬁOTOTeXI—[l/IKe

®opma 00ydeHUst O4HasA

dakyJabTeT MHHOBAIMOHHBIX TexHoJioruii (PUT)
Kadenpa YU (ynpaBJjieHHs1 HHHOBALSIMH)
Kype 2 Cemectp 3

Y4eOnblii n1an Hadopa 2013,2014 roga u nmocJjiegy0MX JeT.

JK3aMeH 3 cemectp

pa3paboruuk M.B. TuxonoBa

Tomck 2017
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1. BBEAEHUE

®oup oneHouHBIX cpencTB (DOC) sBnseTCs MPUITOKEHUEM K paboUeit mporpaMMe JUCIUTUTHHEL « X UMD U
MIPECTaBIsIET COOOH COBOKYITHOCTh KOHTPOJHHO-M3MEPUTENBHBIX MaTepHalioB (THIIOBBIC 3amad (3aaHusd),
KOHTPOJIbHBIC PabOTHI, TECTHl U JIP.) U METOJOB UX HCIOJL30BAHUS, MPEAHA3HAYCHHBIX JJISI U3MEPEHUs YPOBHS
JIOCTHKCHHUS CTYJICHTOM YCTaHOBJICHHBIX PE3yIbTaTOB O0yUCHMUS.

®OC no mucruruinHe «XUMUS» HCIOIB3YETCS TPU MPOBEACHUHM TEKYIIEr0 KOHTPOJS YCIIEBAGMOCTH W

MIPOMEKXYTOYHOU aTTECTAINH CTYIEHTOB.

[lepeueHs 3aKpeIUICHHBIX 33 JUCIMILTMHON KOMIICTEHIIVI MTPUBEICH B Ta0umIe 1.
Ta6auma 1 — [epeyeHb 3aKpeNJIEHHBIX 32 TUCHUIIMHON KOMIETEHITUH

Kon ®opMyJIHPOBKA KOMIIETeHIMHA

Irtanbl GopMHPOBAHHUS KOMIIETEHIIUU

OIIK-1 CHOCOOHOCMb NPedCmasiims
AOCKBAMHYIO COBPEMEHHOMY
VPOBHIO 3HAHUU HAYYHYIO
KapmuHy Mupa Ha 0CHO8e
3HAHUL OCHOBHBIX NONONCEHULI,
30aKOHO8 U Memo008
ecmecmeeHHbIX HAYK U

mamemanmuxku

OIIK-2 enaoenue Qusuxo-
MAmemMamu4eckum annapamom,
HeoOX00UMBIM OJIS ONUCAHUSL
MeEXampOHHbIX U

po6om0mexﬁuqecrcux cucmem

JloJIzKeH 3HATh: OCHOBHBIE MTOHATHS U 3aKOHBI
XMMHH, TEOPETUYECKIE OCHOBBI CTPOEHUS BEILIECTBA,
CBOICTBa BEIECTB U UX PEAKIIMOHHYIO
CIOCOOHOCTD, YCIIOBHSI IPOTEKAHUS PEaKIHH,
(hakTOpBI, BAUSIOLINE HA CKOPOCTh U HallpaBlICHUE
MIPOTEKaHUs peakluy, SHEPreTUUECKUE U3MEHEHNS B
npolecce MPOTeKaHUs PeaKkuu, 3aKOHOMEPHOCTH
MIPOTEKAHUS 3JEKTPOXUMUUECKUX MPOLIECCOB,
MIPOLIECCH] KOPPO3UU METAJUIOB M METOJIbI 3aIIUTHI
OT KOPPO3UH, IPOLIECCHI, POTEKAIOIINE B
reTepPOreHHbIX CUCTEMAaX IIPU U3MEHEHUH (Ha30BOTr0O
paBHOBecHUs

JloJ17KeH yMeTh: UCII0JIb30BaTh TEOPETUUCCKHE
3HAHUSA VIS PEIICHUS MPAKTHYECKUX 3a/1a4, IS
UHTEPIIPETAlUU PE3YyJIbTATOB dKCIIEPUMEHTA,;
HUCII0JIB30BaTh (1)I/I3PIKO'MaTeMaTI/I‘IeCKI/Iﬁ arfrapar
JUTSL PEIICHUSI IPAKTHYECKUX 3a/1a9 M OTUCAHHS
XUMUYCCKUX ITPOUECCOB B MECXATPOHHBIX U
POOOTEXHUYECKUX CUCTEMAxX

JloJ12KeH BJIaeTh: HABbIKAMH [TOCTAHOBKH IEJIEH 1
3aj1a4 SKCIIEPUMEHTA, UCXO/IS M3 TEOPETUIECKUX
HPEANOCHUIOK;
(bHU3UKO-MaTEMAaTHUECKUM aIlIapaToM JIst
00pabOTKH pe3yJIbTaTOB AKCIICPUMEHTA.

2. PEAJIM3ALIMS KOMOETEHLUA

OIIK-1: cmoco0HOCTHh NPeICTABIATH AJ€KBATHYI) COBPEMEHHOMY YPOBHIO 3HaHMIii

HAY4YHYIO

KapTUHY MHUpa HaA OCHOBE 3HAHHUHA OCHOBHBIX HOJIO)l(eHPIi;I, 3aKOHOB U ME€TOAOB €CTECTBCHHbLIX HAYK

U MaTEeMaTHUKU.

Jia popMupoBaHMS KOMIETEHIIMH HEOOXOIMMO OCYIIECTBUTH pPsJ 3TaloB. OTambl (OPMHUPOBAHUS
KOMIIETEHIIUY, IPUMEHSEMBbIE I 3TOr0 BHJBI 3aHATHH W HCIOJIb3yEMBIE CPENCTBA OLICHUBAHUS

MIPEJICTABJICHBI B TAONHIIE 2.
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Tadauua 2— Jransl popMUPOBAHMSA KOMIIETEHIIMH M HCIIOJIb3yeMble CPeACTBA OLIEHUBAHUS

1. Cocras 3HaTL Ymernb Baagern

OCHOBHBIE TTOHATHS U
3aKOHBI XUMUH,
TEOPETUYECKHE OCHOBBI
CTpOCHHS BEIIeCTBa,
CBOMCTBa BELIECTB U UX
PEaKIMOHHYIO
CIOCOOHOCTD, YCIIOBHS
MPOTEKAHUS PEaKIIUii,
(hakTOpHkI, BIUSIOIINE
Ha CKOPOCTb U

HalpaBJIeHUE
HCIIOJIb30BaTh
IIPOTEKAHUS PEaKIINY,
TEOPETUYECKUE 3HAHUS HaBBIKAMU ITIOCTAaHOBKH
SHEPreTUYECKUE .
JUTSL PELICHUS uesei u 3aaaq
M3MEHEHUs B IpoLecce
Coaeprxanue 3Tanos MPaKTUYECKUX 3a/a4, I | AKCHEpHUMEHTa, UCXOMS
MPOTEKAHUS PEaKIny,
MHTepIpeTaluu 13 TEOPETUYECKUX
3aKOHOMEPHOCTHU
pe3yIbTaToB MPEIIOCHUIOK
MIPOTEKaHUs
JKCIIEpUMEHTA
IIEKTPOXUMHUECKUX

MPOIIECCOB, MPOIIECCHI
KOPpPO3HU METAJIIOB
METOIBI 3aIUTHI OT
KOPPO3HH, MTPOIIECCHI,
MIPOTEKAIOIIHE B
reTepPOreHHbBIX
cHCTeMax IpH
HU3MEHEHUH (Pa30BOTr0

paBHOBECHS
e [Ipaktuueckue
e BxeaynutopHas
o Jlexium; 3aHATHUS
caMOCTOsITeNIbHAS
e BHeaynuTtopHas e BreaynutopHas pa6ora
Buab! 3aHsATHI CaMOCTOsITeIIbHAs CaMOCTOSITeNTbHAs
e JlaGoparopHas
pabora pabora
pabora
e JlaGoparopHas
pabota
e luauBuayalibHOE
3aJjaHne
(camocTosiTenpHAs
o  KoHCIIEKT pabora) e OrTyeT o
Hcnonb3yemsble N .
e VCTHBIN OTBET e KonrponbHas pabora nabopaTopHOi
CpeACTBa OLeHUBAHUA
e  Dx3aMeH e Ortyer no pabote
nabopaTtopHOi
pabore

e DK3aMeH

Ob6LwMe xapaKTEPUCTUKKM MOKasaTeNiel U KpUTepueB OLEHWMBAHWMA KOMMETEHUMM Ha BCeX 3Tanax
npueeaeHbl B Tabnuvue 3.

Tadauua 3 — O0mue XapaKTepUCTHKHU NOKAa3aTeiell i KpUTepHeB OLIeHNBAHMS KOMIIETEHIUH 110 3Tanam

IToxka3zaTean u 3HaTL YmMmeTh Baagernb

11
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KpuUTepUu

OT1an4HO (BBICOKHUIA
YPOBEHBb)

Oo0iagaer
(haKTUYECKUMH U
TEOPETHIECKUMHU

3HAHUSAMH B TIpeeaax

H3y4aeMoit 001acTH ¢

MOHUMAHHUEM TPAHUIL
NPUMEHHUMOCTH

OO0namaer auamna3oHoOM
MPAaKTHYCCKUX YMCHUIA,
TpeOyeMbIX I
Pa3BUTHS TBOPUYECKUX
peuieHui,
abcTparupoBaHust
mpo0aemM

Kontpomupyert paboty,
MTPOBOJIMT OIICHKY,
COBEpIIEHCTBYET
IeWCTBHS pabOTHI

Xopoo (6a30BbIii

3HaeT QaKTsl,
MIPUHIUIIBL, TIPOLIECCHI,

O06namaer qramna3’oHOM
MIPAKTUYCCKUX YMCHHIA,
TpeOyeMbIX I

3a 3aBCPUICHUC 3a/1a4 B
HUCCJIICOOBAHUH,

Bbepet oTBETCTBEHHOCTH

o01IIre TOHATHS B peTIeHIS TIPUCTIOCAOINBACT CBOE
yposer,) npeienax u3y4aeMoit OIpe/ICICHHBIX HIOBEJICHHE K
obnactu po0OJieM B 00acTu 00CTOSITEILCTBAM B
HCCIICIOBaHHUS peleHny npodiieM
OO6magaeT OCHOBHBIMU
Y/10BJ1€TBOPUTEILHO Ob6nanaet 6a30BbHIMU YMEHUsIMH, Tpebye- PaGoTaer npu mpsiMom

(moporoBblii ypoBeHb)

0OILIMMHU 3HAHUSIMHA

MBbIMH JJIs1 BBITIOJTHCHU S

MPOCTHIX 3a1a4

HaOII0AECHUU

®DopMynmpoBKa MoKa3aresei 1 KpUTepHeB OleHUBAHUS JAHHON KOMITETEHITNH IIPUBEIeHa B Ta0muIe 4.
Tadonauua 4 — [Moka3aTeau U KpUTEepUH OLEHUBAHNUS KOMIIETEHIIMU HA ITANax

IToka3arean n
KpUTEepUn

3HaTh

YMmeTh

Baagern

3naem ocnosHvle
NOHAMUA XUMUU

Cs0600H0
dopmynupyem
Xumuueckue ® Vmeem omauuno
3AKOHDbL OpUEHMUPOBAMBCS 6
Bocnpouzeodum meopemuueckom
meopemuyecKkutl Mamepuane 6es
mamepuan 6e3 UCNONb306aHUA e CamocmosimensHo
O~ yuebnozo nocobus ocyuecmeisem nocmanoeKy
OTIH4HO (BHICOKHi yuebHo20 nocobus e (Cs0600HO yMmeem yeneii u 3a0a4 IKCnepuMeHma
ypoRenb) Coobodmo npuMeHsImb UCxX005 U3z nAana pabomaol u
NOMYUeHHbLE SHAHUSA meopemu4ecKux
usnazaem 0714 pewenus npeonoCcwbIOK
mamepuarn 8 mMeopuecKux
ycmHou ¢hopme NpaKmuyeckux 3a0ay
Ananusupyem u U unmepnpemayuu
80CHPOU3B00UMN pesyiomamos
S3AUMOCE3b IKCNnepuMenma
XUMUYECKUX
NOHAMUL U
3AKOHO8
3Haem ocHogHble o Vueem e  Ocywecmensiem
HOHAMUSL XUMUU opueHmuposamvcs 6 NOCMAHOBKY yenel u
Xopowo (6asosbiii Dopmynupyem meopemuueckom 3a0ay IKCHePUMEHmMA ¢
YPOBEHE) XumuyecKue Mmamepuane ¢ UCNONL308AHUEM NIAHA
3AKOHbL UCNONb306aHUEM pabomul, yuebH020
Bocnpouzeooum yuebHo20 nocobus nOCOOUs U MEMOOUUECKUX
meopemuyeckuil * Vmeem npumensmo VKasaui
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mamepuain c

noJly4ernnvle 3HaHus

UCNOAb306AHUEM Ons pewtenus
meopemuieckux cmanoapmmneix
T APaKmMuyecKux 3a0ay

u unmepnpemayuy
yuebH020 nocobus pripemat
Yacmuiho pe3yrbmamos

IKCHepuMenma
usnazaem
mMamepuarn 6
ycmuou ghopme

o Vueem

3naem ocHogHbie
OHAIIUA XUMULL OpUEHMUPOBAMbCSL 8

meopemuieckom
Hacmuuno Mmamepuane c
popmynupyem UCNoNb3068aHUEM
Xumuueckue yuebHo20 nocobus Ocywecmensem

V/IOBIeTBOPHTEILHO 3QKOHbI o [lpumensiem RHOCMAHOBKY Yyelell U 3a0ay
(moporoBbiii Bocnpouszeooum meopemuuecKkue IKCHEPUMEHMA ¢ NOMOUIBIO
oBeHD) meopemuyeckiii 3HAHUS OJISL PEeUleHUs! npenodasamens u
yp Mamepuar c bazosvix MemoouyecKux yKa3anut

UCNOTb306AHUEM RPAKMUYecKux 3a0ay

yuebH020 nocoobus

u unmepnpemayuu
pe3ybmamos
IKCHEPUMEHMA C
HOMOWbIO
npenodaeamens

ONK-2: BnageHne ¢GU3MKO-MaTeMaTUYECKMM annapaTtom, HeobXxoaumbIM p[AA ONUCAHUA MEXATPOHHbIX M

pOﬁOTOTGXHM‘-IECKMX cuctem.

Onsa popmmpoBaHUA KoMNeTeHLMN HeOHXOAMMO OCYLLECTBUTL PAL 3TAanoB. ITanbl POPMUPOBAHUA KOMMETEHLUM,

npumeHaemsble gna sToro suabl 3aHATUI U ncnonb3yemsblie cpeacresa oueHnBaHMA npeacrtaB/ieHbl B Ta6lWILI,E 5.

Tadmauua 5— Jransl GopMUPOBaAHHS KOMIIETEHIMH M MCIOJIb3yeMble CPeACTBA OLleHMBAHMS

2. Cocras 3HaTh Ymernb Baagern
OCHOBHBIC ITOHATHA U
3aKOHbI XMUMHH,
TEOPETUYCCKUE OCHOBBI
CTPOCHHMS BEIICCTBA,
CBOMCTBA BEIIECTB U NX
PEaKIMOHHYIO WCTIONB30BaTh (DU3HUKO-
CIOCOOHOCTD, YCIIOBHS MaTeMaTHYECKUI
HpOTeKaHI/ISI peaKHI/Iﬁ, armapaT JJIA pemeHI/m (1)H3I/IKO
q)aKTOpBI, BIIUATOIIINC HpaKTI/I‘IeCKI/IX 3aga4d u
MaTEMAaTUYCCKUM
Ha CKOPOCTh U OIMMCAHH XUMHYECKUX
armapaToM JUIS
Conep:kaHue 3Tanos HaIpaBJICHUE IIPOLIECCOB B
00paboTKU pe3yabTaToB
HpOTeKaHI/ISI peaKHI/II/I, MeX&TpOHHBIX nu
IKCIIEPUMEHTA
SHEPreTHYECKUE PpoOOTEXHUYECKUX
M3MEHEHUS B MPOIIECCe cucTEMax

MIPOTEKAHUS PEaKIInH,
3aKOHOMEPHOCTHU
MIPOTEKAHUS
ANEKTPOXUMHUYECKUX
MPOIIECCOB, MPOIECCHI
KOPpPO3UH METAJLIOB H
METO/TbI 3aIUTHI OT
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KOPPO3HH, MTPOIIECCHI,
MPOTEKAIOIIHEC B
TeTEPOreHHBIX
cHCTeMax TpH
U3MEHEHUH (Pa30BOro

KontpomnpHas pabora
OK3aMeH

paBHOBeCHUs
[IpakTuyeckue
BueaynutopHas 3aHATHA
YAUTOP e JlaGoparopHas
N CaMOCTOSITeIIbHAS BaeaymuTtopHas
Buabl 3aHsaTHi pabota
pabora CaMOCTOSITEeIIbHAS
pabota
NunuBnyaneHOE
3aJ]aHne
e Ortuer no
Hcnoan3yemsble . (camocrosTenbHAS .
YcTHBIN OTBET JabopaTopHOH
cpelacTBAa OlleHNBAHUS pabota)
Ox3ameH pabote

Obume XxapaKTepUCTUKM MOKasaTeNneim U KpUTepueeB OLEHMBAHUA KOMMETEHUMWM HA BCeX ITanax

npueeaeHbl B Tabnuue 6.

Tabaunma 6 — O6uue XapakTepUCTHKH NOKa3aTesell 1 KpUTepHeB OLeHUBAHUA KOMIIETeHIIMH 0 3Tanam

IToka3zarean u

3HaTh Ymern Baapers
KpUTEepUu
OG6nanaer Ob6nanaer Auana3oHOM
(aKTHYECKUMU U MPAKTUIECKUX YMEHHMH,
Kontponupyer pabdoty,
N TEOPETUYECKUMHU TpeOyeMBbIX ISt
OT1iau4HO (BBICOKMIA MPOBOJIUT OLICHKY,
3HAHWSIMU B TIpeJieiax Pa3BUTHS TBOPUECKUX
YPOBeHb) N 9 COBEpPILEHCTBYET
n3y4yaemoil o0iacTu ¢ peLICHHH, .
JefcTBUS paboThI
[TOHUMaHNEM TPaHUIL abcTparupoBaHus
MIPUMEHUMOCTH npobiieMm

Xopowo (0a30Bblii

3HaeT QaKTsl,
MPUHIIUIIBL, TIPOLIECCHI,

OO6nagaeT qUana3oHOM
MPAaKTHYECKUX YMEHUH,
TpeOyeMbIX IS

bepeT 0TBETCTBEHHOCTH
3a 3aBeplIeHHe 337249 B
WCCIIeJIOBaHNH,

(moporoBbIii yPOBEHBb)

00IIMMHU 3HAHUSIMHA

MBIMH JUJI BBIIIOJTHEHUS
MPOCTHIX 3a7a4

ypOBeHD) o0IIIMe MMOHSATHS B } pelieHus npucrnocabiIuBaeT cBoe
npezenax u3y4aeMon OTIpe/IeIIEHHBIX MOBEJICHUE K
obnactu po0JieM B o0actu 00CTOSTENTLCTBAM B
HCCIEN0BAHUS penienny npodiaem
Ob6nagaeT OCHOBHBIMU
YaoBieTBOpUTEILHO Ob6nanaer 6a30BEIMHU YMEHHSIMH, Tpedye- PaboTaer npu npsimMom

HaOIIONEHUU

®DopMynTHpoBKa MoKa3aresei 1 KpUTepHeB OIEHNBAHNSA JAHHON KOMIIETEHIINH MTPUBEeHa B Ta0muIe 7.
Ta0nuna 7 — Iloka3aTeju U KPUTEPHU OLICHUBAHUS KOMIIETEHIIMA HA ITanax

IToka3arean n
3HaTh YMmeth Baagern
KpUTEpun
O1anyHo (BbICOKUH | ®  3naem ocrosgHbvie e lcnonvsosams Ha e Ha evicokom yposHe eradeem
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YPOBEHb)

NOHAMUSL XUMUU
Cso600n0
dopmynupyem
Xumuueckue
3aKOHbL
Bocnpouzsooum
meopemu4ecKutl
Mmamepuan 6e3
UCNONBb308AHUSL
yuebH020 nocobus
Cs0600H0
uznazaem
mamepuai 6
ycmHotl hopme
Ananusupyem u
80CNPOU3B0OUM
63AUMOCEA3D
XUMUYECKUX
NOHAMUL U
3aKOHO8

BbICOKOM YPOBHE
npuemvl U Memoobl
Qusuko-
MaAmemMamuyecKko2o
annapama 015 peuleHus
CMAHOAPMmMHBIX
NPAKMUYecKux 3a0ay u
3a0ay meopuecKo2o
xXapakmepa u ORUCAHUSL
XUMUHECKUX NPOYECCO8
6 MEXAMPOHHBIX U
POOOMeEXHUYeCKUX
cucmemax

npuemamu u Memooamu
Pusuko-mamemamuyecrko2o
annapama, HeoOxooUMbLMU
onst 06pabomxu
Pe3VIbMamos IKCnepuMeHma

o Cocmaensem omuem 8

mevyernue nianupyemoco
3aHAmMuA

3unaem ocnosHble
NOHAMUA XUMUU

Dopmynupyem Braoeem ocnosnvimu
xXumuyeckue e lcnonvsosamo npuemamu u Memooamu
3aKOHbI OCHOBHbIE NpUEeMbl U PUBUKO-MAMEMAMUYECKO20
Bocnpouzsooum Memoobl u3suKo- annapama, HeooxXoouMbLMU
meopemuveckuii Mamemamuyeckozo ons 0bpabomxu
annapama 07151 pewenus pe3yabmamos
. Mamepuar ¢ CMAaHOapmHbIxX IKCnepumMenma
Xopouo (6a3oBblii UCTIONIB30GAHUEM
npakmudeckux 3a0a4 u Cocmaensem omuem
YPoBeHb) MmeopemuHeckux ONUCAHUS XUMUYECKUX YACMUYHO @ MeueHue
SHAHUU UnY npoyeccoe 6 NIAHUPYEMO20 3aHAMUSL,
yuebHoeo nocobus MexampoHHbIX U CaMocmoamenvo unu npu
Yacmuuno pobomexnudeckux HOMOWU PYKOBOOUMEL
uznazaem cucmemax KOMAHObL UNU
mamepuan 6 npenooageames
yCmHoU hopme
3naem ocHogHbIE Braoeem ocnosnvimu
NOMSIUS XUMULL npuemamu u Memooamu
Yaemuuno ® Hcnonvsosamo usuxo-mamemamuyecxkozo
OCHOGHblE NpUemMbl U annapama, HeooXo00uMbLMU
popmyrupyem Memoovl pu3suKo- ons 06pabomxu
Xumuveckue MaAmMemamuyecko20 pe3ynemanos
V/I0BJI€TBOPHTEIHLHO 3aKOHbL annapama 0715 pewenus oKCnepumenma
(HOpOFOBLIﬁ Bocnpouggo()um 0a308b1X NPAKMUYECKUX
ypOBeHB) meopemuueckui 3aday u onucanus Cocmasnsiem omyuem
mamepuan ¢ XUMUHECKUX NpoYeccos YACTNUYHO 6 MeyeHue
UCNONIL30BAHUEM 6 MEXAMPONHbLY U NAAHUPYEMO20 3AHAMUSL
pobomexHuyeckux
yuebHo20 nocooust CUCmenas UnU 8 HeayOUmMopHoe

8pems npu NoMowU
PYKOBOOUMENIS. KOMAHObL
unu npenooasameis

CornacoBaHa Ha noptane N2 9678
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3. TUIIOBBIE KOHTPOJIBHBIE 3AJIAHUS

I[HSI pcain3anuu BbIIICTICPCUUCIICHHBIX 3a1a4 OGy‘-ICHI/ISI HCTIOJIB3YIOTCA CJICAYIOIINC MaTCpUalibl:

1) KoHTpobHbIE BONPOCHI.
JIIss  TEOpPEeTHYECKOH TOATOTOBKM HCIIOJIB3YIOTCS y4eOHBIE IIOCOOMS W3 CIICKA OCHOBHOU U

oononnumenvrou aumepanypsl. KOHTpOJIbHBIE BOIPOCH! K pa3jeinaM JUCHUILIMHBI IPUBEICHBI B YueOHO-
memoouueckom nocoouu [1]

2) KoHTpoJibHBIE Pa0OThI.
ITprMepbl BAPHAHTOB KOHTPOJIBHBIX PaOOT MPUBEACHBI B yueOHO-Memooudeckom nocobuu [1]

3) UnanBuayaabHbIe 3a1aHUS.
Meroandeckue yka3aHHs K BBIIIOJHEHUIO MHAWBUIYaJIbHBIX 3a/IaHUI PUBEICHBI B yuebHom nocoouu [2],

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

4) MeToauyecKkne YKa3aHUsl K BHINOJHEHHIO JIA00OPATOPHBIX PAa0OT M COCTABJIECHUIO OTYETOB.
VkazaHus MPUBEIACHBI B yueoHo-memoouueckom nocoouu [1], [2], [4].

5) Bomnpochbl K IK3aMeHy.
[Tpumep BapuaHTa OUsIeTa K 9K3aMEHY MIPUBENEH B yueOHo-Mmemoouyeckom nocoouu [1].

3.1. KOHTPOJIBHBIE BOITPOCHI

Paznesn 1. OCHOBHBIE ITIOHATHUA U 3AKOHbBI XUMHUHN

1. JlaiiTe ompezesieHUs] MOHATHIM «aToM». M3 4ero OH COCTOUT, UMeeT Jiu OH 3apsaa? IlpuBenuTe muiaHeTapHYIO MOJEINb
CTPOCHUS aToMa.

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

3. Uro takoe Monekyna? Mmeet nu ona 3apan? [IpuBenute mpuMepsl MOJIEKYI BemecTB. M3 uero oHu coctosT?

4. Yo Takoe non? Mmeet 1mu oH 3apsaa? Kakue ecTs TUIIBI HOHOB M KaK OHM HasbiBaroTcs? [IpuBenure npuMepsl HOHOB
pasHoro Tumna. Kak o6pa3yrorces Te Wwin UHbIe TUTIBI HOHOB? OT 4ero 3aBHCHUT 3aps] HOHA?

5. TlpuBemute mpuMep XHMHUYIECKOTO AJIEMEHTA B COCTOSHHSX: aTOM, MOJIeKyJa, HOH. [losicCHHUTE, B 9YeM pa3HUIIA MEXIY
STHMH TPEMSI COCTOSTHHSAMH M KAKMMH CBOHCTBaMHU O0JIaIaeT Ta WM HHAS YaCTHIIA.

6. Uro takoe xonmuecTBo BemecTBa? Kak oHO o0o3Hawaercs, B yeM m3MepsieTcsa? CKONBKO YacTHIl CONEPKHUT 1 MOJb
BemiectBa? Kak 0003HauaeTcst 4uCiIo yacTui?

7. Yro Takoe momspHas macca? Kak ona oOo3Hauaercsi, B 4yeM m3Mmepsercsa? Kak paccuutaTh MOJSIPHYIO Maccy
BeIIecTB?

8. TIlpuBemuTe mMpUMEpbl XUMHUYECKUX BEIIECTB. UTO MOKA3bIBAIOT MOJCTPOYHBIC MHICKCH B (HOPMyJIax XHMHUECKUX
BeIIecTB?

9. Yro Takoe crexuomerpuueckue koddunueHTsr? s 4ero ux paccTaBisIOT B yPaBHEHMSX XMMHUECKHX peakuuii?
KakoBsr paBmita paccraHoBKH K03 duuueHToB? UTO MOKA3hIBACT CTEXHOMETPHUYECKUI KOAQPHUINEHT B YpaBHSHUH
peakuuun?

10. Cdopmynupyiite 3akoH ABorampo. Uto Takoe HOpMaibHBIE ycnoBmsa? UTo Takoe MOJSpHBIH o0beM raza? Kak oH
0003HauaeTcs, B 4eM H3MepsieTcs 1 YeMy oH paBeH? Kakoit 00beM 3aHMMaeT ra3 KOJIM4ecTBOM | MOk TIpH H.y.?

11. Kak paccumthbiBaeTcsi 00bEM Ta3a IMpH YCIOBUSAX, OTIIMYHBIX 0T HOpMaibHEIX? [IpuBemute ypaBHeHHe MeHaeneeBa-
KnanelipoHa, MoSCHUTE KaKHe BEIUMYMHBI TaM HCIOJIB3YIOTCS.

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

13. Yro Takoe mpoCThie U CIOXKHBIE BemecTBa? [IpuBeanuTe UX KiacCH(DUKAIIUIO.

14. U3 gero cocToAT OKCHIBI, COJIH, KHCIOTHI, OCHOBaHMA? UTO Takoe KUCIOTHBIE ocTaTku? [IprBeaure mpuMeps! 3THX
COEIMHEHU.

15. Yro Takoe skBHBajieHT? UTo Takoe (hakTOp SKBUBAICHTHOCTH M Kak OH o0o3Hauyaercs? Kak ero MOXKHO paccuuTaTh?
J71s KakuX 3JIEMEHTOB OH SIBJISIETCS] IOCTOSIHHBIM U 1ouemy? [IpuBenuTe npumepsl.

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 Ttaxoe HSKBHBaJCHTHBIH 00beM raza? Kak ero moxno paccumrarh? [lpuBemure (opmyiy, MOSCHHTE Kakue
BEJIMYMHBI TaM UCIIOJIb3YIOTCA.

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

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

20. Chopmynupyiite 3ak0H ABOTraapo M CICACTBUS M3 HETO, MOSICHUTE HA IIPUMEpE.

21. ChopmynupyiiTe 3aKOH 0ObEMHBIX OTHOIICHHH, MMOSICHUTE, I KAKUX PACYCTOB OH MPUMECHHUM.

16
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22. ChopmynupyiiTe 3aKOH COXPaHECHHUSI MACCHI BEIIECTRA.

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

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

2. Kakue sneMeHTHI NPOSBISIOT MOCTOSHHYIO CTENEHb OKHcieHUs? UemMy paBHa CTeleHb OKHCIICHHS 3JIEMEHTOB B
npocThIX BemecTBax? Kakue npaBuia Hy>KHO 3HATh [UIS 3alIMCH XUMHYECKUX (POPMYJI BelecTB?

3. [IlpuBenure knaccudukamyio BemecTB. Kakue 0CHOBHBIE KIIacChl HEOPraHMYECKUX COeNMHEHNH BbI 3Haere? V3 yero

OHH COCTOSAT?

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

oKcHaa diaeMenra?

[IpuBenute xkraccudpukanmo kuciaoT. Kak o0pasyrorcs Ha3BaHUS KUCIOT?

[puBenute KIaccudpukanmo ocHoBaHuN. Kak 00pa3yroTcs Ha3BaHHUSI OCHOBaHHN?

[IpuBenure xraccudpukanmro coneil. Kak o0pasyroTcst Ha3BaHUS coeii?

UYro Takoe anexTponnut? Kakne BemmecTsa sBISIOTCS 3JICKTPOIUTAMH?

Yro Takoe osneKTponuTHYecKas auccouuanusA? KakoBbl IpaBWiia 3amMcH  YPaBHEHUH AIIEKTPOJIUTHYECKOH

JUCCOIMAITUN?

10. IlpuBeaure ypaBHEHUs NOJHOW U 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 «3JIEMEHT — 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 NprMep TeHETHUECKOM CBA3U «3JIEMEHT — OCHOBHOM OKCHJ] — OCHOBAHHUEY.

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

16. C gem pearupyror amdoTepHble okcuasl? IIpuBequTe NpUMepsl peakiui, TOKa3bIBAIOIMNX aM(pOTEpHBIE CBOMCTBA.
[TpuBenuTe MprMep TeHETHUECKOMN CBA3ZN «3IIEMEHT — 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 METaJUIMYECKUMH M HeMeTalUIMUYecKMMHU 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 XUMHWYECKUX ITPOLHECCOB. XUMHNYECKASA
TEPMO/INHAMMUKA.

Uro u3ydaeT XuMHUYecKasi TepMOANHAMHKA?

[aiiTe onpeneneHne NOHATHIO «XUMHUYECKAsl CUCTEMAY.

[lepeuncaure TUITBI XUMUYECKUX CUCTEM, TaliTe UX XapakTepucTuky. [IpuBeaure mpumepsl.

Kakwne mapameTpsl BIUSAIOT Ha TEPMOJIUHAMHUYECKOE COCTOSTHHE cUCTeMbI? UTO Takoe CTaHIapTHBIE YCIOBUS?

YeM xapakTepH3yeTcsl TePMOANHAMHYECKOE PAaBHOBECHE CHCTEMBI?

Kakwue THIbI TepMOIMHAMUYIECKHX MPOIIECCOB MOTYT NMIPOTEKaTh B XMMUYECKHUX cucteMax? JlaiTe UX XapaKkTepUCTHKY.

Cdhopmynupyiite | 3aKOH TepMOAWHAMHKH, 3aIUIIATE €T0 MaTeMaTHYeCKOe BrIpakeHUe. JaliTe onpeaencHre MOHATHSIM

«TEIIoTa», «paboTa», «BHYTPEHHSsS SHeprusi». Kak MOXHO HMHTEpPIPETUPOBATH ATOT 3aKOH INPHUMEHUTEIBHO K

XMMHYECKOMY Iporeccy?

Kaxkas paboTa galie Bcero coBepIuaroTcsi B XUMHUYeCcKnX crucrtemMax? Kak ee MOKHO paccUuTarth?

9.  [MHaiite onpexnencaue 3HTaNbINN. Kak ee MokHO paccuntaTh?. Kak oHa 0003Ha4YaeTcsi, B 4eM U3MepseTCs?

10. Yro Takoe TeruoBoit addekt peaknmu? Kak oH 0003Ha4YaeTcs, B 4eM H3MEpSETCs, YeEMY OH PaBeH IIPU MOCTOSHHOM
napinennn? JlaliTe ompeneneHWe 5K30- M OHAOTEPMHUUYECKON peakiuu. UTO MOXKHO CKaszaTh O TemioBoM 3ddexte
00paTUMOro XUMHYECKOTO IIporiecca’?

11. Yrto wm3ywaer tepmoxmMusa? UTo Takoe TepMoxumuueckoe ypaBHeHue? [lepeunmcianre O0COOEHHOCTH —3amucu
TEPMOXUMHUYECKUX YPaBHEHHH.

12.Yro Takoe cTaHAapTHas SHTAJIbIUs 00pa3oBaHus BemlecTBa? Kak oHa 0003HadaeTcs, B ueM M3MeEpsIeTCs U Kakue 3HaYeHUs!
MOKET IPUHUMATH?

13. Cdopmymupyiite 3akon ['ecca. [losicHUTE CMBICII 3TOTO 3aKOHA Ha IPUMEPE XUMHIECKOH PeaKIny.

14. Chopmynupyiite cnencreue u3 3akoHa I'ecca. [IpuBenure MaremaTndeckoe BBIpaXKEHHUE, MOSCHHUTE, JUIS pacyeTa Kakow
BEJMYUHBI OHO IIPUMEHSIETCSI.

15.Yro Takoe sHTponus? B uem oHa m3Mmepsercs, kak obo3Hauaercsa? Kak ee MokHO paccuntarh? OT Kakux (PaKTOpPOB OHa
3aBUCHUT?

16.TlosicHute Ha mpuMepe, Kak W3MEHSETCS SHTPOIUs BEIIECTBA NPHU IMOBBILICHUH Temmeparypbl. C 4eM CBs3aHbl 3TH
n3MeHeHns1? B kakoM arperaTHOM COCTOSHIH SHTPOIUS caMasi BRICOKas U IIo4eMy?

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

Nogah~wpdhE

®©
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18.Kak MOXHO pacCcuuTaTb HU3MCHCHHUEC OHTPOIIMU B IPOLUECCEC XUMHUYCCKUX peaKuHﬁ? HpI/IBCﬂI/ITe MaAaTEMaTUYCCKOC

BbIpaKCHUC.

19. Chopmynupyiite 2 3akoH TepMOAMHAMHUKH. [ Kakux cucreM OH NpuMeHHM? MOXXET JIn peakuus NpOoTeKaTb C

YMCHBIICHUCM BHT‘pOHI/II/I? Kakue JBa (baKTopa SIBJIIFOTCSL HBH)KyHlCﬁ CHIION CaMOITPOU3BOJILHOT'O IPOTCKAHU peaKHI/II/I?

20. Kak paccunrats sHepruto ['md6ca? Kak oHa o6o3Hauaercsi, B ueM uaMepsiercsi? [yt yero Mcnonb3yercst 3Ta BellnunHa?

@

No ok

®

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

17.
18.

19.

20.

21.

=

e

10.

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

PA3JEJ 4. XUMHNYECKASI KHHETUKA. XUMHWNYECKOE PABHOBECHE.

Yro n3yuaeT XMMHUYECKast KUHETHKa?

Yro takoe koHueHTpauus? Kak ona o6o3nauaercs? Kak n3MeHsieTcss KOHIEHTpANXs UCXOJHBIX PEareHTOB U MPOIYKTOB
IIpu npoTekanuu peaknuu? Ilpusenute mpumep.

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

UYro Takoe TOMOTEHHBIE ¥ TETEPOreHHBIE peakiun? [IpuBeauTe mpuMepsl.

Uro Takoe oOpaTuMble 1 HeoOpaTUMbIe peakun? IIpuBeanTe MpUMEpHI.

OT KaKkuX (aKTOPOB 3aBIUCHT CKOPOCTh XUMHUIECKON peaKIium?

Kak wu3MeHseTcss CKOpPOCTh MpH M3MEHEHHWH CTETIEHH UCIEPCHOCTH, arperaTHoro COCTOSIHUS, BHEITHETO
SHEPreTUYECKOro BO3AeCTBUA?

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

CoopmynupyiiTe 3aKOH JEHCTBYIOIIMX Macc Ui CKOPOCTH XMMHYECKOH peakimu. [IpuBeauTte ero maremarnueckoe
BbIpakeHue. [losicHUTe, Kakue BETHMYMHBI HCIOJB3YIOTCA B ITOM BBIpakeHHMH. 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 3aBHCHUT CKOPOCTh XUMHUUECKON pPEeaKIiK OT TeMiiepaTypsi? OTBET MOsSCHUTE.

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 M3MeHsSETcS SHEpPreTHKa CHUCTEMBI MPU MEPEXOoAe OT HCXOMHBIX
peareHTaM K npoaykram peakuun? IIpuseaure rpagudaeckuii mpuMep, OTBET MOSICHUTE.

Uro Takoe sHeprus akTuBanuu peakunu? Kak oHa oOo3Hauaercs, B ueM m3Mepsercsa? Ot dero oHa 3aBucur? Kax
CBSI3aHBI CKOPOCTh PEAKIMX W YHEPTHsI aKTHBALIH?

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

Uro takoe katanuzarop? KakoB MexaHu3M JeiicTBHs KaTanuzaTopa?

JaiiTe ompeneneHne XHMHUYECKOrOo paBHOBecHs. UTO Takoe paBHOBecHass KoHIeHTpamusa BemiecTB? Kak oHa
o0o3Hauaercs?

Uro Takoe kKoHCTaHTa paBHOBecua? Kak oHa oGo3Hawaercs? Hammmmmre MaTeMaTHdecKoe BBIpaKEHHE ISl KOHCTAHTHI
paBHOBECHSI, TTOSICHUTE, KaKHe BEJIMYMHBI TaM UCIOJB3YyI0oTCsI? KakoBbI IpaBuila 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 ITOBBIIICHUN WM MOHIKEHUH TEMIIEPaTYPBI,
JIaBJICHUs], KOHIICHTPALAN?

PA3JIEJ 5. QJJIEKTPOXUMHUYECKHUE IMPOLECCHI. KOPPO3Us METAJIJIOB.

UTto u3ydaer 3JIeKTpoxuMusi? 3a CUET Yero NpOTEeKaroT JEKTPOXUMHUUECKHE MIPOLeCcChl?

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

Urto takoe snekTpoasl? M3 yero u3 msroraBiuBaroT? Kakue mpoueccsl NpOUMCXOAST Ha MOBEPXHOCTH 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 o0o3HauaeTcs, B 4eM m3Mmepsiercs? UTo xapakTepusyeT JTa
BennyuHa? OT 4ero oHa 3aBUCUT?

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

Uto Takoe CTaHAAPTHBIA JJIEKTPONHBIM MoTeHnHan Metamuia? Kak oH o0o3HauaeTcs, B 4deM wu3Mmepsierca? Uto
XapakTepu3yeT JaHHas BennuuHa? Kakue 3HaueHHss OHAa MOXET IPUHUMATh?

Ot kakux (PaKTOpOB 3aBHCUT INIEKTPOAHBIA moTeHnman? [IpuBeauTe MOJNIHOE M COKpalieHHOe ypaBHeHHS HepHcra.
[HosicHuTe, KaKue BEIMUMHBI TaM UCIIONIB3YIOTCS. B Kakux ciaydasx UCHOJB3YIOTCS 3TH YpaBHEHUS?

UTo mokasbIBaeT psiji DIEKTPOXUMHUYECKUX HampsbkeHud MetawioB? Kak pacnonioskeHbl 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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11.

12.

13.
14,

15.
16.
17.
18.
19.
20.

21.
22.

23.
24.
25.

26.
217.
28.
29.

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

38.
39.

LR

o N

10.
11.

Kak 3apspkeHbl KaTox M aHOA B rajbBaHWueckoM 3jemeHTte? 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 pacckaXuTe Kakue 3JIEKTPOXMMHUYECKHE IPOLECCHl TaM
npoTekaroT. Hanummre ypaBHEHHs peakuii Ha KaToJe U aHoJe.

Kak 3anuceiBaeTcs cxema rajgpBaHuueckoro anementa? [Ipuseante npumep.

Uro Takoe 3MEKTPOABMKYINAs CHIa radbBaHHUECKoro 3neMeHTa? Kak oHa o6o3HawaeTcs, B 4eM usMmepsercs? Kak ee
MOJKHO PacCUHUTaTh?

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

Kak 3apspkeHsl KaTo ¥ aHOJ TIpH 3eKTponn3e? Kakue mpomecchl MPOTEKaoT y MOBEPXHOCTH 3IEKTPOI0B?

Kakue THITBI 37IEKTPOIOB HCIIONB3YIOTCS ITPH 3eKkTponu3e? M3 uero onn nsrotaBimuBaiotTcsa? [IpuBeante npuMepsl.
KakoBbl 3aKOHOMEPHOCTH HPOTEKaHUs JIEKTPOJM3a B paciuiaBax? Kakme mporecchl NpOTEKarOT Ha aHoJe W Kartoze?
IIpuseaure npumep.

KakoBbl 3aKOHOMEPHOCTH NMPOTEKaHUs AJIEKTPoJM3a B pacTtBopax? Kakue mporeccsl NMpoTeKaloT Ha aHoJe M Katozxe?
[TpuBenure npuMepsl.

Coopmynupyiite 1 u 2 3akonsl @apanes. [IpuBenure ux MareMaTHyeckoe BhpakeHue. [losicHuTe, Kakue BEJIMYNHBI TaM
UCTIONB3YIOTCS U MX €AMHHILBI I3MEpeHHs. [ 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 kKopposma? B kakux cpemax oHa mpoTekaer? Kakume OBIBaIOT THITBI XUMHYECKOW KOPpO3HU?
[TpuBenure npuMepsI.

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

Ot kakux (haKTOPOB 3aBHCUT CKOPOCTh XMMHUUECKOH Koppo3uu? [loyeMy y HEKOTOPBIX METAJIOB CO BPEMEHEM CKOPOCTh
kopposuu 3ameisserca? Kakas cpena cnocoOcTByeT mporekanuio koppo3uu? Ilpusenute npumepsl. [louemy ¢ poctom
TeMIepaTypbl CKOPOCTh KOPPO3HUHU BO3pacTaeT?

Kakue mecTa B NU3ACTUAX U KOHCTPYKIUAX SABJIAIOTCA KOPPO3UOHHO OINMaCHBIMU U noquy?

Uro Takoe MeKTpoXxuMudeckas Koppo3usa? B kakux cpemax oHa mpoTekaer?

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

Ha mnpumepe Koppo3um cTamy KHCIOPOJOM BO3AyXa BO BIAKHOW Cpele TOSCHUTE MEXaHHW3M MpPOTEKaHMS
NEKTPOXUMHUUECKOI KOPPO3HH.

Kakne merannsl Hambonee moaBepX eHBI Kopposuu? IlodueMy HEKOTOphIE METaIbl, HECMOTPS HA HX BBICOKYIO
BOCCTaHOBHTEIBHYIO CIIOCOOHOCTH, HE TIOABEPraroTcs Kopposun? IIpuBeaure mpuMepsl TAKUX METAJUIOB.

[epeuncnure METOABI 3aIIUTH METAIIIOB OT KOPPO3HUH.

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
COBPEMEHHBLIC CTAJIN ABJIAIOTCA Hep)KaBeIOH_[I/IMI/I?

Uro Takoe 3alIuTHBIE HOKPBITUA? VI3 4ero OHM M3rOTaBIMBAIOTCS?

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

W3 dero m3roTaBNMBAlOT HEMETAJUIMUECKHME 3aIUTHBIE MOKphITHA? IlpuBenure mpumepsl. KakoBbl HEMOCTaTKM TaKHX
MIOKPBITUI?

Ha dyem ocHOBaHBI METOBI BIICKTPOXUMHUYECKOH 3amuThl? [losicHHUTE MeXaHW3M BIICKTPOXMMHYECKOH 3alluThl Ha
MIpUMepe MeToJIa MIPOTEKTOPHON 3alUThI CTAIBHOTO TPYOOIIpOBO/a B MOPCKOH BOJIE.

Uro Takoe kaTomHAs U aHoHAs 3amuTa? [loscHUTE MEXaHU3M 3aIUTHl HA TPUMEPAX.

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

Kakne (axTopbl HYXHO yYHTHIBATh NPU KOHCTPYHPOBAHUM H3AEIHH, YTOOBI MPEJOTBPATUTH IPOLECCH MPOTEKaHHS
Koppo3uu?

PA3EJI 6. PA30BbIE PABHOBECHS B TETEPOI'EHHBIX CUCTEMAX

MaiiTe onpesieneHue MOHATHIO «pazar.

Uro Takoe reTeporeHHble U TOMOTEHHBIE CUCTEMBI?

UYro Takoe (hazoBoe paBHOBecue? UeM OHO xapakTepusyercs?

Coopmynupyiite npasuiio a3 ['nb0ca, mosicHUTe, KaKue BEJIMYHHBI TY1a BXOJIAT.

Urto Takoe quarpamma COCTOSIHUS?

[IpuBenuTe AUarpamMMy IJIAaBKOCTH IBYXKOMIIOHEHTHOW CHCTEMBI C IPOCTON 3BTEKTUKOH (3BTEKTHYECKYIO THArPaMMYy).
OxapakTepu3yiTe TMHAN, TOYKH U 00JaCTH 3TOW AUarpamMMEl.

UTto Takoe IBTEKTHKA?

Cdhopmynupyiite npaBuiio peraara. J[jst 4ero oHO UCTIOIB3YeTCs?

[IpuBenuTe AuarpamMMmy IJIaBKOCTH IBYXKOMIIOHEHTHOW CHCTEMBI, 00pa3yromIeil yCTOIUNBOE XUMHUIECKOE COCTUHEHUE
(mucTexkTHyecKyro nuarpamMmy). OxapakTepu3ynTe JUHUH, TOYKA U 00JIaCTH ATON JTHarpaMMBl.

Urto Takoe TBEpAbIN pacTBOp?

JaiiTe XapaKTepHCTHKY TBEPBIX PACTBOPOB BHEAPEHHMS, 3aMEICHNs ¥ BIYMTaHus. [Ipn Kakux ycioBusx oOpaszyroTcs
9TH THUIBI PaCTBOPOB?
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12. Tlpueaute Anarpammy IJIABKOCTHU JIBYXKOMIIOHEHTHOH CHCTEMBI, 00pa3yIollei TBepIblii pacTBOP 3aMEILEHHUS C
HEOTrpaHUYCHHOW pacTBOPUMOCThI0. OXapaKTepHu3yiTe JIMHUH, TOUYKU U 00JIaCTH 3TOW TUarpaMmel.

13. TlpuBeaute Anarpammy IJIABKOCTHU JIBYXKOMIIOHEHTHOH CHCTEMBI, 00pa3yIollei TBepIbli pacTBOP 3aMEILEHHUS C
OrpaHMYEHHOHN PacTBOPUMOCTHI0. OXapaKkTepu3ynTe JIMHUH, TOUYKH U 00JaCTH ATOH AUarpaMmabl.

3.2. KOHTPOJIBHBIE PABOTbBI
(TEKYIIIUA KOHTPO.Ib 3HAHUM)

TeMbl KOHTPOJIBLHBIX Pa00T:

Tewma 1. OcHOBHBIE TOHATHS U 3aKOHBI XUMHU

Tema 2. OcHOBHBIE KJ1acChl HEOPraHUYECKUX COeMHEHNH. PeakiimoHHas CioCOOHOCTD BEILIECTB.
Tema 3. DHepreTuka XUMUYECKUX MPOLIECCOB. XUMHUYECKasi TEPMOJUHAMHUKA.

Tema 4. Xumudeckass KHHETHKA. XUMUYIECKOE PaBHOBECHE.

Tema 5. DnexTpoxumuueckue npoueccel. Kopposus MeTaios.

Tema 6. ®a3z0Bbie paBHOBECHS B T€TEPOT€HHBIX CHUCTEMAX.

IIpumepbl BAPHAHTOB KOHTPOJILHBIX padoT

KOHTPOJIBHAS PABOTA Nel «OCHOBHBIE ITIOHATHUA U 3AKOHbBI XUMHNN»

=

Omnpenenure sxBuBaeHTHYIO Maccy Na,COs.
Ckounbko Mosekyin conepxurcs B 0,2 moab NH?
3. Kakoii 06beM okcuma yrieposa (IV) Beigenurcs (H.y.) mpu TepmuueckoM paznokerun 200 kr CaCOj3 ?

N

KOHTPOJIbHAA PABOTA Ne2 «OCHOBHBIE KJTACCBI HEOPTAHUYECKHUX
COEAMHEHHNU. PEAKITMOHHAS CIIOCOBHOCTbD BEIIECTB»

1. Vkaxwure, K KaKUM KjaccaM COSIUHEHUN (TUAPOKCHIBI, KUCIOTHI, COJIH, OKCUIbI, OWHAPHBIE COCTUHEHMS) OTHOCITCS
cnepyromue Bemecta: Na,O, H,SO,4, Cu(OH),, Ca(NO3),, Ba(OH),, HsPO,, Na,CO3, SO3, CaS, AIN. Ha3zosure atu
COC/TMHEHUSI.

2. Kakwue tumsl coneit MoryT o0pa3oBsiBaThcs TIpH peakiun H,SO, 1 NaOH? Hanmmure ypaBHEHUS peakluil, YKaXuTe
THUII COJIH, TAliTe Ha3BaHUS MOTyYCHHBIM COCTMHCHUSIM.

3. Uro Ttakoe amdorepHOCcTh? Hammmmre ypaBHEHHWS peaknuH, IOKa3bpBaromme amQoTepHbi xapaktep Al;Os.
VYkaxure, K KAKOMY KIIacCy COCTUHEHUH OTHOCATCS MPOAYKTHI PeaKnii, HA30BHUTE ITOTYICHHBIC COCTNHCHUS.

KOHTPOJIBHASI PABOTA Ne3 «(QHEPTETUKA XUMHUYECKHUX IMTPOLECCOB.
XUMHNYECKAA TEPMOJANHAMMUKA»

1. Paccuuraiite TemIoBO d3PQeKT peakuun odpazoBanus okcuaa cepsbl (1V), 3amuinTe TepMOXUMHYECKOE YPAaBHEHUE
peakuuu. Beruncnure Maccy mpopearupoBaBIlield Cephl, €M B pe3yJIbTaTe peaKiny BhLASTWIOCh 92,8 k/[K TEmIoThI.
S(mg) + Og(g) = SOZ(B)
2. gaccqmag n3MeHeHue dHepruu [ nb60ca, ycTaHOBUTE, BO3MOXHO JI CAMOIIPOU3BOJIHHOE MMPOTEKAHNE PEAKIIMH MTPH 35
C.
MGCOsmeg = MO ) +COx
KOHTPOJIBHAS PABOTA Ned «(XUMHUYECKASA KUHETUKA. XUMHWUYECKOE
PABHOBECHUE)

1. Hanwmmre KHHETHYECKOE YpaBHEHHNE PEAKIINU:
Osi) + NOg) = Oz + NOy)

2. Kak u3MEHHUTCSI CKOPOCTh PEAKIIMH, €CIIM: a) B CHCTEME YBEJIHUNTh JaBJICHUE B 3 pa3a; 0) yBEIMYUTh KOHIICHTPALHIO
030Ha B 2 pa3a; B) YBEIMYUTHh KOHIIEHTpauio okcruaa azorta (I1) B 3 paza.

3. TemneparypHblii KO3QdHUIHEHT CKOpPOCTH peakiuu paBeH 4. Ha CKONbKO IpagycoB HYXKHO YBEJIUYUTH TEMIIEPATYPY,
4TO0OBI CKOPOCTh PEaKILK Bo3pocia B 64 paza?

4. Omnpenenute 3Hepr3mo aKTUBAIUM PEAaKLMU, KOHCTaHTa CKOpocTH koTopoi mpu 298 K paBHa 3,1:110% a mpu 313 K
cocrasysier 8,2-107.

KOHTPOJIBHASA PABOTA NeS «QJIEKTPOXUMHNYECKUE ITPOLHECCHI. KOPPO3UA
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METAJIJIOB»

1. 3anmcate cxemy ralbBaHHYECKOTO 3JIEMEHTA, COCTOSILIETO U3 BUCMYTOBOTO M IIMHKOBOTO 3JIEKTPOJOB, ITOTPY’KECHHBIX
B PAaCTBOPBI CBOMX COJIEH; HANMCATh YPAaBHEHUS DJICKTPOAHBIX MPOLECCOB; HAIMMCATh YPAaBHEHUE PEaKIHH, KOTOpas
MPOTEKaeT B TaJbBaHMYECKOM OJJIEMEHTE; PACCUUTATh IEKTPOJBIDKYILYIO CHIY TajlbBAHHYECKOTO JJIEMEHTA IPH
CTaHJAPTHBIX YCIOBUSX; PACCUUTATH SEKTPOIBIKYIILYIO CHITy TalbBaHHYECKOT0 deMenTa npu Temneparype 30 °C u
xonnentpammsix noros C(Bi*) = 0,1 moms/i; C(Zn**) = 1 mons/m.

2. Kakue mponyKkThl 06pasyroTcs mpu 3JekTpoim3e BomHoro pactBopa CaCl,? Hamwmimwre ypaBHEHHS 3JIEKTPOTHBIX
npoueccoB. Bprumcnnte Maccy wiM 00beM NPOJYKTOB, BBLIGISIOIIMXCS Ha 3JEKTPOAax, €CIM B Ipolecce
anekTponusa 3atpadeHo 10722,2 K anexTpudecTBa, a BBIXOA IO TOKY cocTaBisieT 90%.

KOHTPOJIBHAS PABOTA Ne6 «®A30BbIE PABHOBECHUS B TETEPOI'EHHBIX
CUCTEMAX»

1. [aiite onpeneneHne MOHATHIO «(a3ay.

2. IlpuBenmute nuarpaMMmy IUIABKOCTH ABYXKOMIIOHEHTHOM CHCTEMBI C IPOCTOM ABTEKTHKOH (IBTCKTHUECKYIO
nuarpammy). OxapakTepu3yiTe TUHAN, TOYKH U 00JIaCTH 3TOH JHarpaMMBlL.

3. Uro Takoe KOHTPYIHTHOCTH?

3.3.MHAUBUAYANbHbLIE 3A0AHUA
IIpumeps! BApHAHTOB HHAUBHUAYAJIBHbIX 32JaHUI

HNuauBuayanbHoe 3a1aHue «OCHOBHBIE TOHATUSA M 3aKOHBI XUMMID)
BAPUAHT Nel0

OpnunakoBoe 11 yucsio Mojiekya B 0,5 r azota u 0,5 r metana?

BrruncnuTe MOJSIpHYIO Maccy BelecTBa, eciau Mmacca 500 mi ero napos npu 87 OC u napnennn 96 xIla paBHa 0,93 r.
Haiitu hakTop 9KBHBaJCHTHOCTH U KBUBAICHTHYIO Maccy 31eMeHToB B coequneHusax: MgO, NiCl,, CaF,.

Haiitu sxBuBanenTHbIe Macchl coenunennii: HNOj, Cr(OH)3, Co(NO3),, P,0Os.

Omnpenenure 00beM a30Ta (H.y.), UCIIOIB30BAHHOTO JUIS CHHTE3a aMMHUaKa, €CIIH TOJTydeHO 8,5 T MPOIyKTa PEaKIiH.

agrwdE

NuauBuayanbHoe 3a1aHue «OCHOBHBIE KJIACChl HCOPTaHMYECKUX COeIMHEHUIN
BAPHUAHT NeS

1. Hanmmire (opMyIibl BEIIECTB: CyIb(AT JIUTHsI, IEPXIOpaT aMMOHUSI, HOAWI CBHHIIA, ruapokcu Mapradma (11),
THIPOKCHUJT MarHusi, oprodochopHas KKCIoTa, a30TucTast Kuciiora, okcun csunia (1V), okcua xpoma (V1),
okcun pocdopa ().

2. HazoBuTe cienyronimue COeIMHEHNs TI0 COBPEMEHHOM HOMEHKIIATYPE U YKKUTE, K KAKOMY KJIacCy
HEOPraHMYECKUX COCTUHEHUH (KUCIOTHI, COJIM, OCHOBAHUS, OKCH/IbI, ONHAPHBIC COETMHEHUS) OHU OTHOCSTCS:
CdS, H,S0;s, LiH, TiO,, KMnO4, RbOH, HCIO, MgsN,, Sn(OH),, MnO. Hanmimute ypaBHeHUS
AIIEKTPOIMTHYECKON TUCCOIMAIIH YTUX COCMHEHHIA.

3.Hanumure ypaBHEHHS pEaKLIMii:

a) Ag + HNOsomy =...; 0) Fe,03 + NaOH =...; B) CaCl, + Na,CO3=...;

F) Ca(OH)z + H3P04:...; II) Si +02 =... e) CaO + S|02 =... )K) H, + Clz =...

3) Li +H,O =...; u) HI + AgNO;=...; k) SO, + H,O =...

4. Kakue mpoayKThl MOTYT OBITh Moy4eHb! B pesynbrate peakumu Zn(OH), ¢ HCI? Hanummure ypaBHeHus
peakIuii, yKaKnuTe TUIBI 00pa3yIomuxcs coiell (Kuciasi, OCHOBHAsI, HOpMaJlbHas ), JaliTe Ha3BaHUS
MOJTYYEHHBIM COEIMHEHHSIM.

5. HammmmTe ypaBHEHHUS peakyii, C TOMOIIBIO KOTOPBIX MOXKHO OCYIIECTBHUTH CIeIyIOlIe peBpauienus: Fe —
FeO —»FeSO; — Fe(OH), — FeCl,.

NuauBnayanbHoe 3a1aHue «JHEPreTHKAa XMMHYECKUX MPoueccoB. XMMHUYeCKasi TEPMOJAMHAMMUKA)
BAPUAHT Ne4
1. PaccunTaiite TeroBoi 3pQeKT peakunuy, 3aIUIIUTe TEPMOXUMHUECKOE ypaBHEeHHE peakun. CKoJIbKo Oapus
Y KHCJIOPOZa B TpaMMax BCTYNUJIO B PEAKIIMIO, €CIIH B Xoze He€ Beiaenuiocsk 2740 k/x Temnorsr?
ZBa(,,m) + Og(g) = ZBaO(m)
2. PaccuuraB n3meneHue snepruu ['m60ca, ycTaHOBUTE, IPH KAaKOW TeMIepaType Hanboiiee BEpOSTHO NMPOTEKaHHE JAaHHOM
peaxkuu — npu 25 C umn mpu 100 0C?
Zno(ms) + Co(e) = zn(me) +COZ(€)
3. Tlokaxwure pacyueToM, Npu KakKux TeMIICpaTypax BO3MOKHO NPOTCKAHUU PCAKIHU B IPAMOM HAIlpaBJICHUU.

Nz + Oz = 2NOy,)
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NuauBuayanbHoe 3aaHue « XHMHYECKAsi KUHeTHKA. XMMHUYeCKoe PABHOBECHE»
BAPUAHT Ne27

1. HanuiuuTe KUHETHYECKOE YPaBHCHHE PCaKLIHHU:
C(me) + HZO(Z) = Co(e) + H2(e)
Kax u3MEHHUTCsI CKOPOCTh PEaKIiH, ECIH: a) B CHCTEME YMEHBLINTD JaBlICHHE B 3 pa3a; 0) yBEIUYUTh KOHIICHTPALIHIO
mapoB BOJbI B 3 pa3a; B) YMEHBUINTH KOHIICHTPAILMIO TAPOB BOJBI B 2 pasa.

2. OnpenenuTs TeMIepaTypHBbIii KO3((HIHEHT CKOPOCTH PEaKIMH, €C/TH [PU MOHIKEHHN TeMrepaTyphl Ha 45 °C peaxius
3aMeIuIIach B 25 pas.

3.  Peaxums nporekaer mpu 20 °C. DHeprusi akTHBALMM PeaKkiMy B OTCYTCTBHH KaTaiusaTopa paBHa 75 kJ[/MOIb, a B
mpucyTcTBUM Katanmmzatopa — 50 k/[x/mMomb. Bo ckompko pa3 Bo3pacTaeT CKOPOCTh PEAaKIUH B IPHCYTCTBUH
Karanuzaropa?

4. B xaxoM HampaBleHUH OyIeT MPOUCXOAUTH CMELICHHE PABHOBECHS PEaKLUH

S(mg) + 2N20(3) = SOQ(Q) + 2N2(2) ; AH®=-460 K,ﬂ.?fc
€CJIM: a) yBEIMYUTh TEMIEPaTypy; 0) YMCHBIIUTH JaBJICHHE B CUCTEME; B) YBEIMYUTh KOHIIEHTpaIuio okcuaa aszora (1).
5. 3anuiuunTte BhIpaKCHHE KOHCTAHTHI PABHOBECHS ISl PCAKIIHH:
Hae) + 12e) = 2HI
BrerarcnnTh KOHCTaHTY paBHOBECHS PEaKIINH, €CIIM HadanbHas KoHIeHTparws H, Obiia paBaa 0,5 mMounb/m,
HaydanbHas KoHneHtpauus I, - 0,2 Mob/1 1 K MOMEHTY paBHOBecHs ipopearuposaio 20% Bogopoza.

HNuauBuayanbHoe 3a1aHue «JJIeKTpOXuMUYeckue npoueccbl. Koppo3us meranion»
BAPUAHT Ne29

1. 3ammcath cxeMy rallbBaHUYECKOTO JIEMEHTa, COCTOAIIETO M3 KOOAIBTOBOTO M KaJIMHEBOTO AJIEKTPOAOB, IIOTPYKCHHEIX B
pacTBOpHI CBOHMIX COJICH; HAICaTh YpPaBHEHWUS SIICKTPOIHBIX IIPOILIECCOB; HAMWCATh ypPaBHCHHE PEAKINH, KOTOpas
MPOTEKaeT B TaJbBAHWMYCCKOM DJJIEMEHTE; PACCUNUTATh SJICKTPOIBIKYIIYIO CHIIy TaJbBAHHYCCKOTO JJIEMEHTa IIPHU
CTaHIAPTHBIX YCIOBHSX; PACCUMTATh HIEKTPOABIDKYILYIO CHIY TalbBAHHYECKOro JeMeHTa mpH Temmeparype 30 °C u
KOHIICHTPAIUSIX HOHOB C(Cd*") = 0,4 mons/i; C(Co**) = 0,3 MoIB/IL.

2. ns cienyroniux BEIISCTB HAIMCATh YPABHEHUS AJIEKTPOAHBIX MPOIECCOB IPH AIEKTPOIIN3E U yKa3aTh, KAKUE MPOIYKTHI
00pazyroTcs Ha KaToJie U aHOJe:

a) pacruia CaBr, ¢ uHepTHBIME deKTpoamit; 6) pactBop HBr ¢ ruaKoBBRIM aHO0M; B) pacTBop SI(NO3), ¢
rpaduTOBBIMH 3eKTpoIamMH; I') pactBop C0SO,4 ¢ HEpaCTBOPUMBIMHE DJICKTPOIaMHU.

3. Kakue npoaykrtel o0pasyroTcs mpu siekrtponuse Boguoro pactBopa KCl ¢ umHepTHBIMU 3jekTposamu? Hamumiure
ypaBHEHHS AJIEKTPOJHBIX MPOLECCOB. BhuMcauTh Maccy win 00beM NPOJYKTOB Ha 3JIEKTpPoAax , 00pa3yroumxcs Mpu
npomnyckaHuu Toka crtoi 10 A B Teuennn 30 MUHYT, €CJIH BBIXOA MIPOAyKTa cocTaBiseT 70%.

4. CocTaBUTh CXeMy KOPPO3HOHHOTO TallbBAHUYECKOTO 3JIEMEHTa, BO3HUKAIOMIETO BO BIIAXKHOM BO3IyXE TPH KOHTAKTE
AMIOMUHUS 1 XpoMa. HamcaTs ypaBHEHUS JIEKTPOJIHBIX IPOIIECCOB U YpaBHEHHUE IIpoIiecca KOPPO3UH.

5.  LIuHKOBYIO INIACTHHY, TOKPBITYIO MEBIO, OIYCTIUIH B PACTBOP CEPHOU KUACIOTHL. ONpeeTuTe THII MOKPHITHS, HAITUIIIATE
YpaBHEHHSI 3JICKTPOIHBIX MPOIECCOB KOPPO3UH, €CITH MMOKPHITHE HE Pa3pyIIeHO H B CIIyYae €ro pa3pyIlIeHHs, COCTaBbTE
CXeMy TaJlbBAaHMYECKOTO JIICMEHTA.

NuauBuayanbHoe 3a1aHue «@a30Bbie PABHOBECHS B IeTEPOreHHbIX CHCTEMAX»
BAPUAHT Nel

1. Tlo auarpamme MIaBKOCTH JBYXKOMITIOHEHTHOH cuctembl Mg-Ca onpenenure:

a) TUI JUarpaMMBbl;

0) uncio u By (a3, YNCIIO KOMIIOHEHTOB M YKCJIO CTEIICHEeH CBOOOIbI 111 0OacTeil nuarpamMmsl 1-X;

B) 4MCIIO ¥ BUJ (a3, YHUCI0 KOMIIOHECHTOB M YHCJIO CTeneHeil cBobomb! mist nuanii auarpammel AD, NF, DC, CE, EO, ND, DM,
LE, EB, CK, DP, EQ, AU, OS; yka3aTh JUHHH COIHIYCa U JUKBUIYCA;

T) 9KciI0 u By (ba3, 4ruciio KOMIIOHEHTOB M YKMCIIO CTeneHe# cBodoas! mist Touek A, D, C, E, O;

) TEMIIepPaTyphI TUIABJICHUS YUCTHIX KOMIIOHeHTOB Mg u Ca;

€) TeMIIepaTypy IUIaBICHHS U COCTaB 00Pa3yIOMIEroCsi XUMHUYECKOTO COCIHHCHIS,

) TEMIIEpPaTypy IUIABJICHUS U COCTAaB IBTEKTUYECKUX CMECEI;

3) cocTaB M Maccy TBepJOoH M kHuKoH (a3, KOTopble 00OpasyloTCsi TP OXJIAkKIEHHUH SKHIKOTO paciulaBa HayalbHOM
temmeparypst 800 C° 1o Temmeparyps 650 °C; macca pacriaa - 200 r, ero nepBoHavanbHbIL coctas - 45% Ca u 55%
Mg.

3.4. TEMbI JJABOPATOPHBIX PABOT

1. DHepreTHka XMMHYECKHX IIPOIECCOB. XUMHUECKas TEPMOANHAMHUKA.

(JTabopaTopras padorta «OnpeneneHne TeII0BOro 3G heKTa peakuuyu HeUTPaTH3anun)
2. XwuMmudeckas KHHeTHKa. XHUMHUYECKOE PaBHOBECHE.

(JTabopaTopHas padora «CKOpOCTh XUMUIECKON PEAKIH. X UMUIECKOE PABHOBECHE))
3. Dnekrpoxumuueckue npouecchl. Kopposus Meramios.

(JTabopatopHas pabota «Inektposns. Kopposwus)
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@da30Bble paBHOBECHS B T€TEPOTr€HHBIX CHCTEMAX.
(JTaboparopnas pabora «/lnarpaMmMa IJIaBKOCTH JBYXKOMIIOHEHTHOW CHCTEMBI»)

3.5. BOITPOCHI K OK3AMEHY

(MPOMEJKYTOYHBIA KOHTPOJIb 3HAHUI)

Hpez[MeT XHUMMHH. ATOMHO'MOJ’ICKyJ'IHpHaH TCOpUsl. OCHOBHBIE€ TOHSTHS: aToM, MOJICKYJia, UOH, XUMHUYECKUHU JIEMEHT.
Hpocn,le U CJIOJKHBIE BelllecTBa. MoJib. MOJ'IHpHaH Macca. 3KBI/IBaJ'IeHT, OKBHBAJICHTHAasA Macca.

CTCXI/IOMCTpI/I‘-IQCKI/IC 3aKOHBI: 3aKOH OJOKBHBAJICHTOB (HOH}ITI/IG SKBHBAJICHTA M DSKBUBAJIICHTHOM MaCCLI), 3aKOH
IOCTOSTHCTBA COCTaBa XUMUYSCKUX COSTUHCHUM.

I"a30BbIC 3aKOHBI: 3aKOH O0BEMHBIX OTHOIICHHUH, 3aKOH ABOTaJpO, 3aKOH SKBUBAJICHTOB.

CTpoeHHe aToMa W TIEPUOANYECKas CUCTEMA DJIEMEHTOB. KBaHTOBO-MeXaHMYECKass MOJENb aToMa. ATOMHas: OpOUTalb.
dopma aTOMHBIX opOuTaNei (S, p).

Ksantosble uncna. ITpunnun [aynu. [IpaBuno 'ynaa. I1paBuno Kneukosckoro.
Ileproandeckas cucTeMa M MOPSIIOK 3aII0JIHEHNS SHEPTETHIECKUX YPOBHEH B CTPYKTYpE aTOMa.

Pazmycm aTOMOB M HOHOB. 3J'IeKTpOOTpI/IIIaTeJ'ILHOCTI>. 3HepFI/IH HOHU3alNHU, CPOACTBO K DJJICKTPOHY. H3zmenenne
CBOICTB 3JIEMEHTOB M MX COCIUHEHHI 10 nepuoaaM M rpyiiam.

OcHoBHbIE BUABI XUMUYECKOH cBs3U. [Ipupoaa Xumuueckon cBA3U. XapaKTEPUCTUKH XUMUUECKON CBSI3H.
KoBaneHTHas CBsA3b, MEXaHU3MBI €€ 00pa30BaHMsL: 0OMEHHBIH, TOHOPHO-aKIICTITOPHBIH.

[onsipHOCTh KOBaJCHTHOW CBsS3M. TEOpHUS BaJCHTHBIX CBsI3¢i M OOBSICHCHHE BAJICHTHOCTH 3JCMEHTOB METOJIOM
BaJICHTHBIX CBsi3ell. OCHOBHOE M BO30YKICHHOE COCTOSTHHE aTOMa.

ITpoctpancTBeHHAs CTPYKTypa MOJEKyJ. THIIBI CBsI3eH — G, T.
Honnast cBsi3b. MeTamnaeckas CBs3b.

dusnyeckoe COCTOSHHE BeIIecTBa. TBepaoe Teno. DHEeprus KPUCTAJUIMYECKOM pemeTKH. THIbl KpUCTaIIMYECKUX
CTPYKTYp U HX CBOWCTBA.

Knaccupukamus xuMudeckux coenuHeHni. bruHapHbIe coennHeHns1, X OCHOBHBIC TUMBL. CremeHp okucieHus. Cocta
OWHAPHBIX COCTUHCHU.

KucnoTsl, oy, OCHOBaHHUS, OKCHIBI, UX KIACCH(PUKALNSA M XUMUICCKHE CBOWCTRA.
CaoticTBa amporepHOCTH. PeakiiioHHas clocOOHOCTh aM(pOTEPHBIX OKCHJOB M THAPOKCHUJIOB.
XuMuueckas TepMoJuHaMuKa. [ToHsTHEe XuMHUYecKoii cucteMbl. TUrbl cucteM. PaBHOBECHOE COCTOSHUE CHCTEMBI.

Tunel TepMOJMHAMHUYECKUX IIPOIECCOB: OOpaTUMble, HEOOpaTHMbIE, CaMONPOW3BOJIbHbIC, paBHOBeCHBIE. OCHOBHBIE
MIOHATHUS TEPMOAMHAMUKH: BHYTPEHHAS YHEPTHs, paboTa, TeIoTa.

IepBbiii  3akoH TepMomuHaMuKH. [loHstue oSHTanbnuu. TermoBoil ApQekT peakuuu, 5K30TEPMUYECKUE U
SHIOTEPMHYECKHE PEAKIIUU.

Tepmoxumudeckne ypaBHEHHs U nX 0co0eHHOCTH. CTaHIapTHBIE TEIUIOTHI 00pa30BaHMsI BEIIECTB.
3axoH ['ecca, cnenctue u3 3akona I'ecca. I[Tonstie sHTponuu. Bropoii u TpeTuii 3aK0H TEPMOJMHAMHKH.
CaMOonpon30BOJIbHBIE MPOLIECCHl. DHTAIBMUUHBIN U SHTPONUITHBINA (AaKTOPBl XUMUYECKUX peakuunii. JHeprus ['mooca.

XuMmudeckass KHHeTHKA. | OMOreHHbIe U TeTCPpOTrCHHbIC pCaKIUU. CKOpOCTL XUMHYCCKOMN pCakuu. (DaKTOpBI, BJIMAOIINEC
Ha CKOPOCTH pCaKINHU.

BrusiHMe KOHIIEHTpAIMK Ha CKOPOCTh peakuu. 3aKoH JeiicTByromux Macc. KoHcTaHTa CKOPOCTH peaKIUH.
BrnustHue TemmnepaTypsl Ha CKOpocTh peakid. [Ipasmio Bant-I'opda. DHeprus aktuBanmy u ypaBHeHHEe AppeHnyca.
3aBUCHUMOCTb CKOPOCTH PeakLuu OT katanu3zaropa. Karanus

OOpatumble W HeoOpaTHMble XWMHUYECKHE pEeaKklIud. XHUMHUYeCKoe paBHOBecue. KoHCTaHTa paBHOBECHs. 3aKOH
nercTByromux Mace i pasHoBecus. [Tpunmumn Jle-Illarense. CABUT XMMHUECKOTO PAaBHOBECHSI.

OKHUCIINTENHHO-BOCCTAHOBUTEIHHEIE peaKknuun. CreneHp OKHCJICHHS, OKHCJIICHUC MW BOCCTAHOBJICHHUC. 3J'IeKTpO)IHBIe
IIpoOUECChI. 3J'ICKTpO,HHBIG IIOTCHIIHUAJI. ypaBHCHI/Ie HepHCTa.

lanpBaHMYeCKni 37EeMEHT. JJIEKTPOXMMHUYECKHE MPOLECChl. ODIEKTPOIABHXKYINAs CHJIA TaJbBAHUYECKOTO 3JIEMEHTA.
CraHnapTHBIH BOJOPOJHBIN IEKTPO.

DNEeKTPON3 B pacijiaBe. DIEKTPOIU3 B PaCTBOPE.

3axonsl @apanes. Beixoa nmo Toky.

Koppo3us MeTamnos: XuMu4eckasl, dJIeKTPOXUMUUECKasl.

3amura METaioB OT KOPPO3HUH.

dazoBeie paBHOBecus. Daza, rereporeHHas W roMoreHHas cucrema. [IpaBmino ¢a3 I'mb6bca. CremeHp cBOOOABI,
KOMITOHEHT. OZTHOKOMITOHEHTHBIE CHCTEMBI. /lnarpaMma cOCTOSHHS BOJIBI.

JuarpaMMbl IJIABKOCTH JIBYXKOMIIOHCHTHBIX CHCTEM. JBTeKTHKA. [IpaBuio peryara.
TBepasre pacTBOPHI. THIIBI TBEPABIX PACTBOPOB: 3aMEIICHHUS, BHEPEHUS, BEIYUTAHNS.

INPUMEP BAPUAHTA 9K3AMEHAIIMOHHOTI'O BUIETA
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Buaer Nel

1.  Yro Takoe sHTponuA? B kakux eguHHmax ona usmepserca? ChopMmynmupyire 2 U 3 3aKOHBI TEPMOAMHAMHUKH. MOXET JIH
OBITH SHTPOIIHS MEHBIIIE WU paBHA HYt0? OTBET MOSCHUTE.

2. Kak 3aBHCHT CKOPOCTh XUMHUYECKOM PEAKIIMK OT KOHIIEHTpaIui pearecHToB? ChopMyIHpyHTe 3aKOH ACHCTBYIOIMX Macce
JUIL CKOPOCTH XHMHUYECKOW peaknuu. [IpmBennTe ero mMaTeMaTHUecKoe BbIpakeHHe. UTO Takoe KOHCTaHTa CKOPOCTH
peaxmuu? OT 9ero oHa 3aBUCHT?

3. PaccunraB 3HaueHHe M3MeHEHHUs dHeprun [ mOOca, yCTaHOBHUTE, B KAKOM HAIPABICHUH MOXKET MPOTEKaTh PEAKIHS MPH
25°C.

FeZOg(m,,) + 3C(zpa[})um) = ZFE(,,,G) + SCO(Z)

4. Kakue mpoaykThl 00pasyrloTCs MpH 3JeKTpoiu3e BogHoro pactBopa MQCL,? Hamuimmre ypaBHEHUs 3JIEKTPOIHBIX
mporeccoB. Kakue Koim4ecTBa MpoAyKTOB 00pa3yrOTCs Ha 3JICKTPOIIaX, €CIIH MPOIYCKATh Yepe3 pacTBOP TOK B TCUCHHE
yaca cuiou 2,5 A?

4 METOANYECKHUE MATEPHUAJIbI

Ana obecneyeHna npouecca obydeHUs U peleHMA 3agady obyyeHWUA MCMNONB3YIOTCA Cchegylowme
maTtepuanbl:

— MeToaMuyeckue maTepuasnsbl, onpegenslowme npoueaypbl OLeHUBaHUA 3HAHUIM, YMEHWUI, HaBbIKOB U (Man)
onbiTa AeATe/IbHOCTU, XapaKTepU3yoLWuX atanbl GopMMPOBaHUA KOMNETEHLMIA, B COCTaBe:

OcHoBHas1 1uTEpPaTYpa

1. Koposun H.B. O6miast xumus : yueOHUK 1iist BTy30B / H. B. KopoBuH. - 7-¢ u3z., ucnp. - M. : Beicinas mikodna,

2006. - 556[4] c. : un., Tadn. - (IloGenuTens KOHKYpca Y4eOHUKORB). - bubmuorp.: c. 546. -Ilpeam. ykas.: c. 547-

558. (aynm: 218 5k3; cuzl: 1 3k3.; cus5: 1 3k3.; Beero 220 3k3.)

2. OcHoBBbl 00mIell W Qu3nueckod XuMmuH [DIEKTPOHHBIH pecypc]: YdeOHoe mocobme/ M.B. Tuxonosa,

N.A.ExumoBa; Tomckuil TocylapCTBEHHBIH YHUBEPCHUTET CHUCTEM YIPaBICHUS W PaguodNeKTpoHuku (Tomck),

Kadenpa pannosnekTpoHHBIX TEXHOIOTHHA U IKOJIOTUIECKOTO MOHUTOPHHTA. - DIIEKTPOH. TEKCTOBBIC JaH. - TOMCK:

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

JononHuTe/IbHAS JINTEPATypa

1. I'muuaka H.JI. OOmmas xumus : yueOHnoe mocobue s By3os / H. JI. Inunka. - 11-¢ usa. - M.-JI. : Xumus, 1964. -

688 c. : ., Tabim. - UmeH. yka3s.: ¢. 669-670. - IIpenM. ykas.: ¢. 671-688. (aymn: 37 3K3.; Bcero 37 9K3.)

2. AxmeroB H.C. Heopranmnueckas xumus : yaeOHoe mocodue aist By3oB / H. C. AxmeToB. - M. : Beicmias mikona,

1969. - 638[2] c. : uin. - [IpenM. ykas.: ¢. 629-639. - b. 1. (cu3l: 1 3k3.; aymn: 12 3k3.; cu35: 2 3k3..; Bcero 15 3k3.)

3. Xwumus: Yuebnoe mocobue / I'. B. Cmupnos, I'. M. Slkyanna, MunucrepctBo obpazoBanusi Poccuiickoit

O®enepannn, ToMCKuil TOCYyIapCTBEHHBI YHHBEPCUTET CHCTEM YIIPaBIEHUS W PaauodiekTpoHukH, Kadempa

TEXHOJIOTHH PaJMOdIEeKTpOHHON ammapatypsl. - Tomck : TMIJZIO, 2000. - 157 c. : wn. (aynm: 27 9k3.; cuzl: 3

9K3.; cu3s: 19Kk3.; Bcero 31 3K3.)

4. I'mmaka H.JL. 3amaum w ynpakHeHUs 10 o0miei xumun : YdeOHoe mocodue ams By3os / H. JI. I'munka. - 20-e

u31., cTepeoTut. - M. : Xumus, 1973. - 263[1] c. : wi. - b. 1. (aymm: 37 9k3.; cuzl: 19k3.; Bcero 38 7k3.)

5. Yukun E.B. Xwumus [Tekcr]: yueOHoe mocobue / E. B. Uukun; MuHHCTEpCTBO 00pa3oBaHHWS W HAYKH

Poccuiickoii deaepariuu, TOMCKUN TrocyIapCTBEHHBIH YHUBEPCUTET CHCTEM YIIPABICHHUS U PaJAMO3JIEKTPOHHUKH

(Tomck), @akynbTeT TUCTaHIIMOHHOTO 00y4eHus. - Tomck: Dnb Konrent, 2012. - 170 c.: un. - bubmmorp.: c. 157.

(aynm: 57 ok3., cu3l: 3 3k3., cu35: 2 7K3.; BCero 62 3K3).

6. Xumus [DnexTpoHHBIN pecypce] : yueOHoe nmocobue / E. B. Uukun ; ToMCKuii rocyaapcTBEeHHBIH YHUBEPCUTET

CHCTEM YIpaBJieHUs1 U pannodnekTpoHukH (Tomck), Kadenpa pannosnekTpoHHBIX TEXHOJOTHHA U SKOJIOTHYECKOTO

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

( http://edu.tusur.ru/ftraining/publications/1138)

Y4eOHO-MeTOAMYeCKHE TOCOOMS 1 TPOrpaMMHoOe o0ecrnedeHHe

[ obecneyeHus1 AUCHMIIMHBI HCOJIB3YIOTCA ciaenyromue Y MII:

1. Xumms [OnexTpoHHBIN pecypc]: Meronudeckue yka3zaHUS Ui TPOBEACHHUA NPAKTHUECKUX 3aHATHH U
OpTraHM3alY CAMOCTOSITEILHOW pabOTHI CTYJCHTOB IO JUcHHILINHE «XuMus»/ Tuxonosa M.B; 2015. - 21 c.
(https://edu.tusur.ru/training/publications/5137)

2. Yuxun E.B. JlaGoparopHbie pabotbl mo xumuu |[Tekct]: ydeOHO-meromuueckoe mocobue / E. B. Uukun;
MunuctepcTBo oOpazoBanusi U Hayku Poccuiickoit @epepaunu, ToMckuil rocyqapCTBEHHBIH YHHUBEPCUTET
ciucreM ympasieHusa u paguosnektponuku (Tomck), Kadenpa panmosneKTpoHHBIX TEXHOJOTHH H
AKOJIOTHYECKOT0 MOHUTOpHUHTA. - ToMck : TYCVYP, 2012. - 77 c. : wi., Tabn. - bubmmorp.: c. 73. (ayn: 45 3k3.,
cu3l: 3 7K3., cu35 : 2 9K3.; Bcero 51 2Kk3.)

3. Yukun E.B. CoopHuk 3amau mo obmeit xumun [Tekct] : yueOHO-MeToquueckoe nmocobue / E. B. Uukun; perr.
kaua. xuM. Hayk A. W. ['amanos; per. C. 5. AnexcanapoBa; MEUHHCTEPCTBO 00pa3oBaHus U HayKu Poccuiickoi
Oenepanun, TOMCKHN TOCYTapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U PAAHOIIEKTPOHUKH (TOoMCK). -
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Tomck: ToMckuii ToCyJapcTBEHHBIH YHUBEPCUTET CUCTEM YIIPAaBJICHUSA U PaauodiekTpoHuku, 2015. - 296 c.
(POTOM: 50 3k3.; cu3l: 1 3k3; cus5: 5 9k3.; ayHI: 48 9k3.; Bcero 100 7k3.)

4. Yukun E.B. JlaboparopHbie paboThI 110 XMMHHU [ DIIEKTPOHHBIN pecypc] : yueOHo-MeToauueckoe mocobue / E. B.
UukuH ; ToMCKHMIA TOCYJapCTBEHHBIH YHHBEPCHTET CHCTEM YIPAaBICHUS W PagnodJIeKTpOoHUKH (ToMmck),
Kadenpa pagnosneKTpoHHBIX TEXHOJOTHH M 3KOJOTHYECKOTO MOHHTOPHHTA. - DJIEKTPOH. TEKCTOBBIE JaH. -
Tomck: [6. u.], 2012. - on-line, 78 c. - b. . ( http://edu.tusur.ru/training/publications/3020)

5. Ywukun E.B. COopHUK 3a/1a4 1 yIIpaKHEHHH 110 001mei xumun [DnektpoHHsid pecypc] / E. B. Uukun; Tomckuit
TrOCYy/IapCTBCHHBIM  YHHMBEPCUTET CHCTEM yhpaBieHus U paauodnektponuku (Tomck), Kadenpa
PannO3NEKTPOHHBIX TEXHOIOTHI M 9KOJIOTUYECKOTO MOHUTOPHUHTA. - DIEKTPOH. TEKCTOBBIE JaH. - ToMck: [0.
n.], 2012. - on-line, 220 c. - b. m. (http://edu.tusur.ru/training/publications/642)
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