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1. EJIA 1 3AJAYHN OCBOEHMSA JUCIIUITJIMHBbI

1.1. HeasiMu 0CBOEHMS THCUMIIMHBI « XUMHA» SBISIOTCA: (OPMUPOBAHHE Yy CTYIIEHTOB
LIEJIOCTHOTO MPEJICTaBIEHUS O MIPoLEeccax U SIBJICHUIX, IPOUCXOAIIUX B IPUPOJIE, TOHUMAHUIO CO-
BPEMEHHBIX HAayYHBIX METOJIOB MO3HAHUS MPHUPOJBI U MX HCIIOJIB30BAHHIO B MPOQGECCHOHAIBHON
NEsITebHOCTH.

1.2. 3agauyu ocBOeHMsl AUCHUIJIMHBI. YTyOaeHne 3HaHUH 00 OCHOBHBIX MOHATHAX XHUMUH,
BOKHEUIIIMX TEOPUSAX U 3aKOHAX C aKIEHTHPOBAHUEM BHHUMAHMS CTYJCHTOB Ha TEOPETHUYECKUX OC-
HOBax COBPEMEHHON XMMUYECKON HayKH — CTPOEHUHU BEIIECTBA, XUMHUYECKON TEPMOJIMHAMHKE, KH-
HETHKE MPOLECCOB U JP.

2.MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

2.1. YueOHas aucuuMmiauHa «XHMHA» OTHOCATCI K JUCIHMIUIMHAM 0a30BOM 4YacTH
b.1.5.10.01 06s3aTennbHON YaCTH M OCBAMBAETCS BO 2 CEMECTpE.

Jucnumimna BerpauBaercs B cTpykrypy OIIOIl kak ¢ TOYKM 3peHUsl NMPEEeMCTBEHHOCTH
COJIep>KaHusl, TaK U C TOYKH 3PEHHUS HEMPEPhIBHOCTU IMpolecca (GOPMUPOBAHHS KOMIIETCHIIUI
BBIITYCKHHKA.

Kypc norudecku cBs3aH ¢ TEOPETHUECKMMH OCHOBAMHU TEOPETHYECKHMMH OCHOBAMU XUMHH,
bu3MKH, IIEMEHTApHON MaTeMaTHKH, HHHOPMATHKH B o0beme cpenHeil mkonbl. ClieoBaTeNbHoO,
«BXOJIHBIE» 3HAaHUA U YMEHHUS OO0yYaromierocsi CBsI3aHbl CO 3HAHHEM TEOPETHUYECKUX OCHOB
BbIIIE0003HAYEHHBIX IUCLUIUIMH.

2.2 Ina u3y4yeHHsl JaHHOW TUCHHUIIMHBI HEOOXOAUMBI CJlelyIolue 3HAHUS YMEHUs U
HABBIKH, (pOpMHUpYyeMBble MPeAeCTBYIOIMUMH TUCHUIINHAMM:

- Maremaruka, ®uzuka, Xumus (IIKOJIBHBIA KYPC)

3HAHUS: TEOPETUYECKUE OCHOBBI U MOJI0KEHUS OCHOBHBIX Pa3/I€]I0B XMMHUYECKON HAYKH.

VYMeHus: pemiarh 3aJaud IO HANpaBIEHUSM: CTPOCHHE aTOMOB JJIEMEHTOB U CBOWCTB
MPOCTBIX M CIIOKHBIX BELIECTB, 00pa3yeMbIX ATUMHU 3JIEMEHTaMH; IPOU3BOAUTH TEPMOXUMHUECKHE
pacueTsl, IPaBUJILHO ONPEAEIATh HalPaBIe€HNE MPOTEKAHUSI XUMUYECKUX MTPOLIECCOB, B TOM YHUCIE
OKHUCJIUTENIBHO-BOCCTAHOBUTEINIBHBIX; COCTaBJIATh YPAaBHEHUS OKHCIMTEIBHO- BOCCTAHOBHUTENBHBIX
peaKIMii; pacCUUTHIBATh pa3IMYHbIE XAPAKTEPUCTHKH PACTBOPOB; MPEACKa3bIBaTh IO CTPOECHUIO
aTOMa €ro CBOWCTBA; IPUBOJUTH PUMEPHI UCIIOJIB30BAHMS JaHHBIX 3HAHWM B TEOPUHM U IIPAKTHKE
(U3UKN 1 MaTEMaTHKH.

HaBbikn: uCHONB30BaHUS TEOPETUUYECKUX OCHOB M IIOJOXEHHH OCHOBHBIX Da3zeiioB
XUMHUYECKON HayKH JOJKHBI CLIOCOOCTBOBATh OCO3HAHHOMY IIPUMEHEHHIO0 OCHOBHBIX MOJI0XKEHHUI
XUMHUUYECKON HAyKW [JIsl PEHIEHUs 3ajad, KOTOpPbIE IOCTOSHHO BO3HHMKAIOT y CIELUAJIUCTOB
($bU3uKO-MaTeMaTUYECKOT0 PO uUIIS.

2.3. IlepeyeHb mnocCjJeAyOIIUX Y4YeOHBbIX AMCHUIUIMH, JJs KOTOPHIX HEO00XO0IAMMbI
3HAHUS, YMEHHMS U HABBIKH, (POPMHPYyeMble JAHHOH Y4eOHOM! M CIMIIIMHOM:

- du3uKa aTOMHOTO AAPA U 3JIEMEHTAPHBIX YACTHIL,

-DJIEKTPUYECTBO U MarHETU3M

3. INTAHUPYEMBIE PE3YJIbTATHI OBYYEHUS 1TO JUCHUIIJIMHE

I[Tporiecc ocBOCHUS AUCIUIUIMHBI HATIPABJICH Ha (POPMUPOBAHKE HIEMEHTOB CIIEAYIOIICH(1X)
kommereHuu(uii) B coorBerctBun ¢ ®I'OC BO u OIIOII BO mo maHHOMY HampaBIEHHUIO
MOATOTOBKH:

6) obmemnpodeccronansubix (OITK): OINK — 1 CnocobeH mpuMeHSTh 0a30BBIC 3HAHUSA B
obnactu PU3MKO-MaTeMaTHIECKUX U (UJIM) €CTeCTBEHHBIX HAyK B cepe CBOeH mpodeccCHOHATHHON



ACATCIIbHOCTH.

Tab6anna 1 - JlekoMno3unusi pe3yJibTaToB 00y4eHH s

Kon [TnanupyemMblie pe3ynbTaThl 00YYCHHS 1O TUCIUILINHE
Hsjﬁr:iﬁf;;e 3uatsp (1) Ymets (2) Bnazners (3)
OIIK -1 HNOIIK-1.1 3uate oc- | UOIIK-1.2 ymetb | MOIIK-1.3 Brnagerh HaBbI-
CnocobeH NpUMEHSITh | HOBHBIE 3aKOHBI | HCIIOJIL30BaTh 0a30- | KAMU HCHOJIB30BaHMs 3Ha-
0a30BbLIC 3HAHUS B €CTECTBCHHOHAYYHBIX | BBIE 3HAaHUS ©CTe- | HUM €CTECTBEHHOHAYYHBIX
obmactu pusmnKo- JUCLMIUIMH B IIPO- | CTBEHHOHAYYHbIX IMCLUUIUIMH B TIpodeccno-

MaTeMaTHYCCKUX U q)eCCHOHaHBHOﬁ AcA- | AMCOUIUIMH B IIPO- HaJIbHOM JCATCIIBHOCTH,

(I/IJII/I) CCTCCTBCHHBIX TCIBHOCTH, MCTOAbI q)eCCI/IOHaJIBHOfI ACd- | IPUMCHCHUA MCTOOOB Ma-
HAayK B C(bepe CBOCH MaTeMaTHU4ICCKOIo TCJIIBbHOCTH, IIpUME- | TEMAaTUYCCKOI'0O aHaJIu3a U
HpO(l)CCCHOHaJIBHOﬁ aHaJIM3a W MOJCIU- | HATb MCTOABI MaTe- | MOACIUPOBAHUA, TCOpC-
JACATCIIbHOCTH PpoOBaHusA, TCOPCTHYC- | MATUYCCKOI'0 aHaJIk- | THYCCKOI'O U SKCIICPUMCH-
CKOT'O M 3KCIICPUMCH- | 3a 1 MOACIUPOBAHMS, | TAJIBHOI'O UCCIICAOBAHUA
TaJIbHOI'O HCCIICOO- | TCOPECTHICCKOI'O u
BaHHUA OKCIICPUMCHTAJIBHOI'O
HCCIICAOBaHUA

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

OOBbeM JUCHUILTUHBI COCTABIISIET 2 3a4eTHBIC €ANHUIIBI, B TOM Yucie 54 yaca, BBIICICHHBIX
Ha KOHTAKTHYIO pa0boTy 00yJarommxcs ¢ npernogasareneM (13 Hux 18 yacoB — nekuuu, 36 4acoB —
NpaKTHYECKHe, CEMHHAPCKUE 3aHATH), U 18 yacoB — Ha caMOCTOSTENbHYIO Pa0OTy 00YJAIOIINXCA.

Tabauna 2 - CTpykTypa u cogep:kaHue JTUCHUILVINHBI

KonTakTHas CaMOCT. dopma TEKYIIEro
pabota KOHTPOJISI
o pabora
5 (B yacax) yCIIEBAa€MOCTH,
Pazgen, TeMa qUCIIUIIIIMHEL g dbopma
3 1 1m !l kel cp IPOMEKYTOUHOM
aTTecTaluu
[no cemecmpam]
Pazgen |. Peaknuonuasi cmocoo- ol 4 8 5
HOCTH BelleCTB
Tema 1.1. OcHOBHBIE XHUMHUYECKHE | 2 1 5
TIOHSITHSI. PeittunroBast KoH-
Tema 1.2. CtpoeHue aTOMOB U nepHo- | 2 1 2 o | TpoIbHAA paborta Ne 1,
JUYECKasl CHCTEMa DJIEMEHTOB TECTOBBIN KOHTPOJb
Tema 1.3. OcHoOBHBIE KJIacChl Heopra- | 2 1 2 1
HUYCCKUX COCTMHECHUHN
Tewma 1.4. Xumuyeckast CBsI3b. 2|1 2 2
Pazgen II. OcHoBbl ¢usnyeckoii | 2 4 8 4
XUMHHU
Tema 2.1. DHepreTtuka XMMHUYECKHX | 2 5 4 5 YcTHBIN onpoc
MPOIECCOB. Penrenne 3anau
Tema 2.2. Xumudeckas KUHETHKA U | 2 5 4 2
paBHOBeCHE
Pasznea Ill. XumMnueckue cucTeMbl 2 6 14 6 Pemenue 3amau. Peii-
Tema 3.1. PactBopbl. JlucnepcHsie | 2 5 4 o | TMHIOBad KOHTPOIbHAs
CHUCTEMBI pabota Ne 2. TecToBblit




Tema 3.2. PacTBOpBI 2JIEKTPOITUTOB 2 KOHTPOJIb
Tema 3.3. DneKTpoXUMUYECKUE CHU- | 2

CTEMBbI

Pazgea IV. Kosutonanass xummust 2

N

Pemenue 3agau.
Pedepar

Tema 4.1. [ToBepXHOCTHBIE SIBIICHUS
Tema 4.2. Komutonnneie pacTBOpHI, UX | 2
CTpOEHHE, CBOICTBA, IPUMEHEHHE

N (NBE NN
A N O |~
N (RPW NN

HUroro 18 | 36 18 JK3aMeH

Ipumeuanue: JI — nexuus; [13 — mpaktuueckoe 3anatue, cemunap; JIP — mabopatopHas
pabora; KP — xypcoBas pabora; CP — camocTosTenbHas padora.

Taoauna 3 - MaTpuna cooTHeCEHHUs pPa3/iesioB, TeM YU4eOHOH JUCHUIUIMHBI U ()OPMUPYEMBIX B
HHMX KOMIeTeHI Ml

Paspnen, Tema Kon-Bo Ko Obmee
[ — yacop | KOMICTCHLIH |  KOIHYECTBO
OIIK-1 KOMITETEHITNI

Pa3nes |. PeakunonHas cioco0HOCTH BellecTB 17 + 1
Tema 1.1. OCHOBHbBIE XUMHUYECKUE TOHATHSL. 3 + 1
Tema 1.2. CTpoeHue aTOMOB U MEPUOANYECKAsT CUCTE- 5 + 1
Ma JIEMEHTOB
Tema 1.3. OcHOBHBIE KJIACChl HEOPTAHUYECKUX COCIH- 4 + 1
HEHUI
Tema 1.4. Xumudeckast CBs3b. 5 + 1
Paspnea I1. OcHoBBI pu3HYECKON XUMHH 16 + 1
Tema 2.1. DHepreTuka XMMHUYECKUX IPOLIECCOB. 8 + 1
Tema 2.2. Xummnueckasi KHHETHKA U paBHOBECHE 8 + 1
Paznen Ill. Xumuyeckne cucrembl 26 + 1
Tema 3.1. PacTBopsl. JlyiciepcHbIE CUCTEMBI 8 + 1
Tewma 3.2. PacTBOPBI 2JI€KTPOJIUTOB 8 + 1
Tema 3.3. DIeKTpOXMMHUYECKHUE CUCTEMBI 10 + 1
Paznen IV. Koasnonanas xumus 13 + 1
Tema 4.1. IloBepXHOCTHBIE IBJICHUS 5 + 1
Tema 4.2. Komtouanele pacTBOpbl, HMX CTPOEHHE, 8 + 1
CBOWCTBA, IPUMEHEHHE
Htoro 72 1

Kparkoe conepxxanmne Kaxaoi TeMbl TUCHHIIHHbI

Pa3nes |. PeakunonHasi ciocoGHOCTH BellecTB

Tema 1.1. OcHOBHBIe XMMHYecCKHe NMOHATHSA. Marepus u BewecTBo. ATOM, MOJIEKYJa,
XUMHYECKUN 3JIeMeHT. BalleHTHOCTh U CTeNeHb OKUCIIEHUS 3JeMEeHTAa. ATOMHAsl U MOJIEKYJIsIpHas
Mmacchbl. KonmmuecTBo BemectBa - Mojib. OCHOBHBIE TOJOXKEHUS U (HOPMYITHUPOBKU (hyHIAMEHTANb-
HBIX XMMHYECKHX TEOpUil U 3aKOHOB. OCHOBHBIE TOJIOKEHUS U (POPMYIHPOBKU Ta30BbIX 3aKOHOB
XxUMUU. OCHOBHBIE MOJIOKEHUS U (POPMYJIUPOBKU CTEXHOMETPHUECKUX 3aKOHOB XuMuH. [loHsTHE
XUMHUYECKOT0 PKBUBAJIEHTA 3JIEMEHTA U COoelMHEHUs. MolsipHas Macca SKBUBAJICHTa U MOJISPHBIN
HKBHBAJICHTHBINA 00BEM.

Tema 1.2. CTpoeHue aTOMOB U NMepHOAHYECKAs] cUcTeMa jieMeHToB. OO0Iiee npeacTaB-
neHue o0 arome. DJeMEHTapHbIE YaCTHULBI aTOMa, aTOMHOE SAPO, U30TOIMbBI, U300aphl, H30TOHBI.
[IpencraBieHre 0 KOPIYCKYJISIPHO- BOJIHOBOM JyajM3M€ MHKPOYACTUIl (JEKTPOH - YacTUla U
BoytHa). KBaHTOBBIC unciia (TIaBHOE, OpOUTAIBHOE, MATHUTHOE, CIIMHOBOE). ATOMHBIE OpOUTaH S-,
p-, d- u f- Tuna. DHepreTUvecKUe yPOBHH SJICKTPOHOB B OJHOIJICKTPOHHOM M MHOTO3JIEKTPOHHOM



atoMax. [Tpunuun ITaynu, npasuino XyHna, npaBuia KinedukoBcKoro, NpUHIMI HaUMEHBIIEH HEP-
MU — KaK OCHOBA MOPSAIKA 3al0JHEHH aTOMHBIX opOuTaneil. OCHOBHOE U BO30YK/IEHHBIE COCTOSI-
HUs DJIEKTPOHOB B aTOME.

3akon Mo3mu. Ilepnomuueckuii 3axkon JI. M. MenneneeBa. CoBpeMeHHass (pOpMyIHpOBKa
3akoHa. [IpyurHa nepuoAMYHOCTH U3MEHEHMSI CBOWCTB 3JIEMEHTOB U UX coequHeHuil. CTpykTypa
[IEPUOINYECKON CHUCTEMBI 3JIEMEHTOB. [lepnonbl, rpynnel, NOArpynibsl. ATOMHbIE U HOHHBIE PaInY-
CBbl, 3JIEKTPOOTPULIATEIBHOCTD, OTEHIIMAN (3HEPIUsl) HOHU3ALUU, CPOJICTBO K AJIEKTPOHY U IEPHO-
JUYHOCTh UX U3MEHEHHUs I pa3IMuHbIX 3J1IeMeHTOB. [lonoxenue snemenTta B [lepuonnueckon cu-
CTEME KaK €ro IrjaBHas XapaKTepUCTHUKA. MI3MEeHEHHE KHCIOTHO-OCHOBHBIX M OKMCIIMTEIIBHO- BOC-
CTAHOBUTEJIbHBIX CBOMCTB BEILIECTB.

Tema 1.3. OcHOBHBIE Kj1acchl HeopraHuveckux coenumHenmii. Knaccudukanus neopra-
HUYeCcKuX coequHeHui. OKCUAbI, KUCIOThI, OCHOBaHMS, COJM, HOMEHKIIaTypa, (U3HUECKUe U XU-
MHYECKHE CBOWCTBA.

Tema 1.4. Xumnueckasi cBsi3b. TUIBI U XapaKTEPUCTUKU XUMHYECKOU CBA3U. MeTona Ba-
neHTHbIX cBszell (MBC): koBaseHTHasl CBsI3b, MEXaHU3MBI €€ 00pa30BaHMs U OCHOBHbBIE XapaKTepH-
cTuku. BanentHocTh. KpaTHOCTH cBsizell, ¢ - u m-cBsi3u. ['MOpuam3anuss aTOMHBIX OpOUTANEH.
®dopma AIEKTPOHHBIX 00JIAKOB M T€OMETpUs MOJEKYI. JJOHOPHO- aKLIENITOPHBIN MeXaHU3M 00pa3o-
BaHUs KOBaJEHTHOM CBs3U. [lonspHocTh Monekyn. Junosu. [IpencraBieHue o MOJEKYISAPHBIX Op-
ourtansx. HekoBaneHTHbIE B3aMMOACHMCTBUS: HOHHAs, MEXMOJEKYISpHAas M BOJOPOAHAS CBSI3U.
CrpoeHue aToMOB MeTallI0B. MeTainueckas CBsI3b.

Paspea I1. OcHoBBI pU3HYECKO XUMUH

Tema 2.1. JHepreTuka XMMHYeCKHUX NpoueccoB. OCHOBHbIEC MOHATHS XUMHUYECKOU TEp-
MOJMHAMUKHU. BHYTpEHHS DHEPIUs U SHTAIBINS CUCTEMBI. [IepBblii 3aKOH TepMOAMHAMUKHU. Temn-
noBble 3(pPeKTh XUMUYecKuX peakuuid. Tenora (HTaNBNNA) 00pa30BaHUs XUMHUECKUX COeIHNHe-
Huii. 3akoH JlaBya3be-Jlamnaca. OCHOBHOM 3aKOH TEPMOXHUMHH - 3aKOH ['ecca u cieicTBHS U3 HETO.
OHntponus. HampaBineHne XMMHMUYECKHX IPOLIECCOB B M30JIMPOBAHHBIX CUCTEMax. BTopoil 3akoH
TepMoauHamMuKu. JHeprust [ m06ca. Hanpasienue u npeaen caMonporu3BOJIbHOTO TEUEHUS! XUMHUYe-
CKHX PEaKLIHM.

Tema 2.2. XumMuueckasi KUHeTHKAa M paBHoBecue. CKOpPOCTh TOMOTE€HHBIX peaklMii. 3aBU-
CUMOCTb CKOPOCTH OT KOHIIEHTpAallMM PEarupyrolux BEHIECTB. 3aKoH AeiicTBUs Macc. KoHcranTa
CKOPOCTH peaklMU. 3aBUCUMOCTh CKOPOCTH PEaKIMU OT TEMIIEpaTypbl U MPUPOJIbI pearupyrommnx
BemiecTB. [IpaBuio Bant-I'odda. ITonsaTue 06 sHeprun axtuBauuu. YpaBHenue Appenuyca. Cko-
POCTh T€TEPOreHHBIX XUMHUUECKUX peakiuil. Ux ocobenHoctu. OOpatumble U HeoOpaTUMbIE peak-
nuu. Xumudeckoe paBHoBecue. KoHcTaHTa paBHOBecus. CmelneHue paBHOBecHs, npuHuun Jle-
[arense. ®a3zoBoe paBHOBECHE, OCHOBHBIE MOHATUA. OJHOKOMIIOHEHTHBIE CHCTEMBI, AMarpaMma
COCTOSIHUS BOJIbI, (ha30BbIE MEPEXO/IbI.

Paznea I1l. Xumunueckue cucremsbl

Tema 3.1. PacTBopsbl. Iucnepcubie cucrembl. PacTBopsl. CriocoObl BEIpaKEHHUS KOHIICH-
Tpaluy pacTBOPOB (IIPOLIEHTHAs, MOJSpHAs, HOpManbHas, TUTp). PactBopumocts. CBoOMCTBA HC-
TUHHBIX pacTBOpoB. 3akoHbl Payns u Baut-I'odda. {ucnepcusie cucremsl. Kinaccudukarus nuc-
MEePCHBIX cucTeM. MeTo bl MOTy4YeHHsI KOJUIOUAHBIX PACTBOPOB (JUCHEPrUpOBaHUE, KOHIEHCAIHS).

Tema 3.2. PacTBopbI 371eKTp0ouTOB. CHilbHBIE U cllabble 37eKTPoauThl. CTeneHb AUCcCco-
uuanuu. KoHcranTta quccounanuu (MOHU3alMU) KUCIOT U ocHOBaHUIl. loHHOE mpou3BeneHue BO-
nbl. Bonoponusiii mokaszarens. OOMEHHbIE peakIMM B BOJHBIX pacTBOpax. KHCIOTHO-OCHOBHBIE
CBOMCTBAa COEAMHEHUN (TEOPHS AIIEKTPOJUTUUYECKONW TUCCOLMALMU U MPOTOJUTHUECKAS TEOPHUS).
I'mpponus cosent. [IpousseneHne pacCTBOPUMOCTHU. Y CIIOBUS OCAKIEHUS U PACTBOPEHMS OCAKOB.

Tema 3.3. DuekTpoxuMudeckue cucreMbl. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.
Oxucnaurenb,  BOCCTAHOBUTENb,  OKHCIEHUE,  BOCCTAHOBJIEHME. THUIBI  OKUCIHUTEIBHO-
BOCCTAHOBUTENBHBIX ITpoLeccoB. COCTAaBIECHUE YPABHEHUN OKHACIUTEIBbHO-BOCCTAHOBUTEIBHBIX pe-
aKIUHA METOJaMH 3JIEKTPOHHOTO OanaHca U MOTypeakiuil (MOHHO-3JIEKTPOHHBIM MeToN). BriusHue
KHMCIIOTHOCTH CPENIbI Ha MMPOLYKTHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN.



["aibBaHUYECKUN 3JIEMEHT, AJIEKTPO/, JIEKTPOIHBIN (OKHCIUTENbHO- BOCCTAHOBUTEIbHBIN)
noTeHImai, ekTpoasmwkymas cuia (3/C) nporecca, cBsa3b ee ¢ sHeprueit [ m606ca. YpaBHeHue
Hepucra.  Onenka  TepMOAMHAMHYECKOM  BO3MOXHOCTH  TMPOTEKAHUS  OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI IO CTAHAAPTHBIM JIEKTPOJHBIM NOTEHIMAIaM. P HanpspkeHui me-
tayuioB. Koppo3ust MeTaioB M CIIaBOB: XUMHUYECKasi, dJIEKTpoXUuMuueckas. BogopoaHas u Kucio-
ponHas aenoispuszanuu. CrnocoObl 3alIUThl OT KOPPO3UU. DIEKTPOIU3 PACIIaBOB U BOJAHBIX pac-
TBOPOB 3JICKTPOJIUTOB. 3akoHbI Dapasesi.

XHUMHUYECKUE UCTOYHUKHU dJIeKTpuueckor sHepruu (XNI). [IpuHiumn 1eiicTBUs CBHHIIOBO-
ro KUCJIOTHOTO aKKyMyJisitopa. [IpuHIun neicTBUs 1MeT0UYHOr0 KeJIe3HO-HUKEIEBOTr0 aKKyMYJIsTO-
pa. IlpuHnun neicTBUS Kene3HO-MapraHileBOro rajibBaHMYECKOro sjnemeHTta (DnemeHT Jleknan-
uie). ToruBHBIE 351eMeHThI. [IpuHIMN ASHCTBUS KUCIOPOIHO-BOAOPOJAHOIO TOIIMBHOIO 3JIEMEH-
Ta.

Pasznea IV. Kostongnas xumus

Tema 4.1. IloBepxHocTHBIE siBJeHus1. [Iprposa noBepxXHOCTHOM SHEpruu. Y aenbHas CBO-
O6oaHas moBepxHOCTHas ’Heprus. [loBepxHocTHOE HaTsbKeHHE. BiusHUe XUMHUECKOW NMPUPOJbI U
TEMIIEpPATypbl Ha BEJIMYMHY IOBEPXHOCTHOI'O HATSKEHHSI B OJHOKOMIIOHEHTHBIX CUCTeMax. Mero-
Jbl U3MEPEHUS IOBEPXHOCTHOI'O HATSHKEHUS KUAKOCTEH U MOBEPXHOCTHOM DHEPIMM TBEPABIX TEIl.
OCHOBBI TEPMOIMHAMUKH IOBEPXHOCTHBIX SBJICHUH.

Tema 4.2. KosutonaHble pacTBOPbI, HX CTPOEHHE, CBOMCTBA, MpUMeHeHHe. JInodribHbIe
CHCTEMBI (KOJUIOUTHBIE TOBEPXHOCTHO-aKTUBHEIEC BemecTBa). Judunsnoe crpoenue [1AB. Uctun-
HO pacTBOpuMble U KosutouHble ITAB. Opranndeckue noBepXxHOCTHO-akTHBHBIE BenlecTBa (IIAB),
UX KJaccu(UKaIus 1Mo MOJIEKYISIPHOMY CTPOSHUIO M TI0 MexaHu3My. KpuTnueckas KOHICHTpamus
MHULIEJUI000pa30BaHus U ee ompeneneHue. [IpruMeHeHre KOIOMIHBIX MOBEPXHOCTHO-aKTHBHBIX
BenlecTB. OOmasi XapakTepUCTHUKa MHKPOI€TEPOTre€HHBIX CUCTEM (CYCIIEH3UHM, 3MYJbCUU, IEHBI,
a’p030JIM, TOPOLIKH).

5. METOAUYECKHUE YKA3AHUA 110 IPEITIOJJABAHUIO
N OCBOEHUIO JUCHHUIIVINHBI

5.1. VYkazanusi Q48 mnpenogaBartesell 1O OPraHuM3allid M TNPOBeJeHHI0 Y4eOHBIX
3aHSATHI M0 JUCHHUILINHE

Memoouueckue pekomenoayuu npu nPoeeodeHuu 1eKyuil

Jlexiuu SIBASIOTCS OJHUM W3 OCHOBHBIX METOJIOB OOY4YEHHS MO MUCIHUILIMHE. | TaBHOI 3a-
Javyei KaxkJI0W JICKIIUU SIBIISIETCS PACKPBITHE CYIIHOCTU TEMbI M aHAJU3 €€ OCHOBHBIX IOJIOKEHUM.
Pexomenayercs Ha mepBOM JEKIMHM JOBECTH JO BHUMAHMS CTYIEHTOB CTPYKTYPY AUCLUMIUIMHBI U
€ro pa3zielibl, a B JAJIbHEHUIIIEM yKa3blBaTh HAYaI0 KaKIOTO pasjaena (MOIyJs), CyTh U €ro 3a/1a4u,
a, 3aKOHYMB M3JI0KEHHUE, MTOABOIUTH UTOT 10 3TOMY pa3fely, YTOOBI CBS3aTh €T0 CO CIEAYIOLIUM.

Copnepkanue JEKIMA OmpeessieTcs: HacTosmed pabodeil mporpaMMoi TUCIHMIUIAHGL. [[i1s
3¢ (HEeKTHBHOTO TPOBEACHHS JEKIIMOHHOTO 3aHATHS PEKOMEHIYeTCs COONIOAATh MOCIEI0BaTENb-
HOCTb €€ OCHOBHBIX 3TaIlOB:

1. hbopMyIHUPOBKY TEMBI JIEKIIUH;

2. yKa3aHWE€ OCHOBHBIX H3YYaeMBIX Pa3/CIIOB WJIM BOIMPOCOB M MPEAINOJIaraeMbIX 3aTpaT
BPEMEHHU Ha UX U3JI0KEHHUE;

3. U3710KEeHNE BBOIHOM YacTH,

4. U3710KEHNE OCHOBHOM YaCTH JICKIIUH;

5. KpaTKue BBIBOJIBI IO KaXKJIOMY U3 BOIIPOCOB;

6. 3aKJII0UCHHE;

7. peKOMEHJALUH JINTEPATYPHBIX UICTOYHUKOB MO M3J1ara€MbIM BOIIPOCAM.

HavanpHpIil 3Tal KaXXa0ro JeKIIHOHHOI'O 3aHSATHS — OIVIAIIEHHE OCHOBHOM TEMbI JICKIIHU C
KpaTKOW aHHOTAIlMeH MmpejyiaraeMbIX JjIsl U3ydeHus Borpocos. [IpenomaBaTens 10KEH COOOINUTH
0 TIPUMEPHOM TUTAHE TIPOBEACHHMSI JICKIIUU U MPEINOIaraeMoOM pacipeeIeHHH O/ KeTa BpEMEHHU.



Ecnu ouepenHoe 3aHsTHE SBISETCA MPOAODKEHHEM MPEABIAYLICH JEKIMH, HEOOXOAUMO KpPaTKO
chopMyIUpOBaTh MOJIyYCHHbIE paHee pe3yJbTaThl, HEOOXOAUMbIEC IJii MOHMMAHUS U YCBOCHUS
U3Y4aeMbIX BOIIPOCOB.

B BBOAHOI YacTH TOCTaTOYHO KPAaTKO XapaKTepU3YEeTCs] MECTO U 3HAUYCHHE JIaHHOM TEMBI B
Kypce, 1aeTcs 0030p BaKHEHIINX UCTOYHUKOB U (POPMYITHPYIOTCS OCHOBHBIE BOIIPOCHI MIIM 3a]1a4H,
pelieHre KOTOPhIX He0OX0AUMO ISl CO3aHUsl CTPOMHOM CHCTEMbl 3HAHUN B JIaHHOM MpeIMETHOM
obmactu. B 3TON YacTH JIEKUMU TEMOHCTPUPYIOTCSI OCHOBHBIE MEAarOrHYECKUEe METOJIbI, KOTOpPbIE
OyAyT MCHOIb30BATHCS MPU U3TI0KEHUU MaTepualia U yCTaHABIMBACTCA KOHTAKT C ayJUTOPHEH.

OcHoOBHast 4acTh JIEKLIUHU UMEET CBOEH LIENIbI0 PACKPBITHE COJIEP/KaHUsl OCHOBHBIX BOIPOCOB
WM Pa3JesioB U ONpeAeNsieTcs JIOTUYECKON CTPYKTYpo# IutaHa jekuuu. [Ipu 3ToM ucnoiab3yroTes
OCHOBHBIE I1€JJarOIMYECKHUE CIIOCOOBI U3JI0KEHUS MaTepHalla: ONMCAaHHE-XapaKTepUCTHKA, ITOBECT-
BOBaHUE, 00bsAcHeHue u Ap. [IpenonaBarens MOKEH TakKKe YMENIO HCHOJIb30BaTh 3()PeKTUBHBIC
METOAMYECKUE IMPHEMbl H3JIOKEHHS MaTepuala — aHajiu3, 0000IIeHHe, MHIYKIHIO, ACTYKIHUIO,
MIPOTUBONOCTABJICHHS], CPABHEHUS U T.J., 00€CIIEUHBAIOIINE JOCTATOYHO BBICOKMN YpOBEHb Kaue-
CTBa y4eOHOTO Iporecca.

B 3akirounTenbHON YacTH JEKUUU MPOBOAAT 0000IIeHHe Hanbosee BaXHBIX U CYIIECTBEH-
HBIX BOIIPOCOB, JIENAIOTCS BBIBOJBI, (DOPMYIHPYIOTCS 3a/1a4M JUISI CAMOCTOSITENILHONH pabOThI CITy-
mateneil ¥ yKasbIBaeTcsl peKoMeHayeMas autepaTtypa. OcrtaBiieecss BpeMs UCHONB3YIOT AJIsi OTBE-
TOB Ha BOIIPOCHI, 3a/1aBa€Mbl€ CIyIIATENIAMHU, U JJIs1 BO3MOKHOM IUCKYCCUH O COJEPKaHUU JIEKIIUH.

Memoouueckue peKomeHOAUUU K COOEPHCAHUIO TeKUUU

CopepxaHue JIEKIIMOHHOIO MaTepualia JOJUKHO CTPOro COOTBETCTBOBATh COJIEPIKATENbHOM
4acTU YTBEP)KIACHHOW pabouel yueOHOW MpOrpaMMbl AUCHUILIHHBI U COOTBETCTBOBATH OCHOBHBIM
IUIAKTHYECKAM TPUHIUIIAM, KOTOpBIE O0ECIeYMBAaIOT COOTBETCTBHE H3JIaraeMoro marepuaia
HAyYHO-METOJUYECKUM OCHOBaM TeNaroruvyeckor AesTenbHOCTH. OCHOBHBIMU M3 HHUX SIBISIOTCS
L[E€JI0CTHOCTh, HAYYHOCTh, IOCTYITHOCTb, CHCTEMaTHYHOCTb U HaIJISJHOCTb.

[lenocTHOCTD JEKIMM 00ECHEeUnBaETCsl CO3JaHUEM €IMHOM ee CTPYKTyphbl, OCHOBAaHHOH Ha
B3aMMOCBS3H 3a/1a4 3aHITHS U COJIEPKaHUs MaTepuaia, IpeJHa3HaYeHHOI 0 JUUIsl YCBOECHHUS CTYEH-
TaMH.

HayuHocTh nekuuu mpesmnosiaraeT COOTBETCTBUE MaTepuana OCHOBHBIM IOJIOKEHUSIM CO-
BpPEMEHHOW Haykd, aOCOJIOTHOe mpeoliajaHre OOBEKTHUBHOTO (akTopa M J0Ka3aTeNbHOCTh BBI-
JIBUTA€MbIX NOJIOKeHUH. I HayyHO OOOCHOBAHHOM JIEKLIMU XapaKTEPHbI SCHOCTb, JOIMYHOCTb,
apryMEeHTUPOBAHHOCTH, TOYUHOCTh U CKATOCTh.

[TpyHIMIT AOCTYNMHOCTH JEKLUUHU MpeArojaraeT, 4yTo coJiepkaHue y4eOHOro marepuaia
JOJKHO OBITH IOHSTHBIM, a2 00EM ATOT0 MaTepHaa MOCUIBHBIM IS BCEX CTYJIEHTOB. DTO O3HAYa-
€T, 4TO CTENEHb CI0XKHOCTHU JIEKIIMOHHOTO MaTepuaa J0J)KHAa COOTBETCTBOBATh YPOBHIO PAa3BUTHS
1 UMEIOLIEMYCS 3aI1acy 3HaHWW U IPECTaBICHUN CTYIEHTOB.

CucreMaTHYHOCTH JIEKIIMOHHOTO MaTepHalia OIpeeNsieTcss B3auMOCBSI3bI0 U3Yy4aeMOro Ma-
TEepHala C paHee W3yYEHHBIM, ITOCTETICHHBIM MOBBIIIEHUEM CIIOKHOCTH PacCMaTPUBAEMBIX BOIPO-
COB, B3aMMOCBS3bIO YacTel M3y4yaeMoro Marepuaina, 0000IIeHneM U3y4eHHOr0 MaTepuana, CTpo-
HOCTBIO M3JIOKEHHS MaTepHalia 1Mo COJEepKaHWI0O M BHEIIHEH ¢opMme ero mojaauu, pyopuxaiuen
Kypca, TeMbI, BOIIPOCa U eAMHO00pa3ueM CTPYKTYphl IOCTPOSHHS MaTepHaa.

[TpuHIMIT HATTISTHOCTH COJEPKAHUS JICKIIMH TPeOyeT UCIOJIb30BAHMSI MIPH UYTEHUU JISKIIUU
BU3YyaJbHBIX HOCHUTEJEH MHpOpMAIUU B BHJE NMPE3EHTAIMl, TOCKOJIbKY OCHOBHOM MOTOK MH(OP-
MalM B yueOHOM Ipoliecce BOCIPUHUMAETCS 00y4yaeMbIM 3pUTeNbHO. JleMOHCTpallMOHHbII MaTe-
pHal BO BceX ciayyasx JOJKEH UIpaTh MOAYUHEHHYIO POJIb U HE MOIAMEHSTh COAEPIKAHUS JEKIUH.
B xaxaplit MOMEHT JIEKITUU HEOOXOIMMO JEMOHCTPUPOBATH TOJIBKO TOT HATJSAHBIA MaTepua, Ko-
TOPBII WIUTIOCTPUPYET U3J1araeMble MOJ0KEHUS.

5.2. Yka3zanus 1J151 00y4a0IIMXCS 10 OCBOCHUIO TUCUUILINHBI (MOIYJII0)

Paboma nao xoncnekmom nexkyuu

PaboTy Haj KOHCIIEKTOM Clie[lyeT HauWHATh C €ro JopaboTKH, JKEJIaTebHO B TOT XK€ JIEHb,
MOKa MaTepHuall emle JIErko BOCIPOU3BOAUM B namsatu (depe3 10 yacoB mocie JeKUUH B NMaMATH



ocraercs He 6onee 30-40 % marepuana). C nenpio A0pabOTKH HEOOXOIUMO NMPOUYUTATH 3aIHCH,
BOCCTAaHOBUTBH TEKCT B MaMSTH, a TaK)K€ UCIPABUTh OMHCKH, pacmindpoBaTh HE MPUHATHIE paHee
COKpALIEHMs], 3allOJHUTh IPOIYIIEHHbIE MECTa, MOHATh TEKCT, BHUKHYTh B €ro cmbici. Jlanee
MIPOYUTATh MATEPUAII 10 PEKOMEHyEMO! JINTepaType, pa3penias B X0/1€ YTCHUsI BOZHUKIINE paHee
3aTpy/AHEHUs, BOMPOCHL, a TAKXKE IOMOJHSS M WCHPABISISI CBOU 3alMCH. 3allUCH JOJDKHBI OBITh
HarJISIIHBIMU, JJI 4ero cleAyeT MPUMEHATh pa3iiMyHble crocoObl BhaeneHuil. B xone nopabotku
KOHCIIEKTa YIIyONSIOTCS, PAcIIUpSIIOTCS W 3aKPeIUIIIOTCS 3HAHHS, a TakKe JIOTOJIHSACTCS,
HCIIPABIISIETCS U COBEPILIEHCTBYETCSI KOHCIIEKT.

[ToaroToBIEHHBIN KOHCIIEKT U PEKOMEHIyeMasl JIMTEPATypa UCIOJIb3YIOTCS IIPU OJTOTOBKE
K CEMHUHAPCKUM U MPAKTUYECKUM 3aHATHAM. [IoaroToBKa CBOAUTCS K BHUMATEIbHOMY MPOUYTEHUIO
y4eOHOro MaTepuaina, K BEIBOAY C KapaHAalIoM B PyKaX BCEX YTBEPXKACHUH U POPMYII, K PELICHUIO
MIPUMEPOB, 3aJad, K OTBeTaM Ha Bompockl. [Ipumepsl, 3agaun, BONPOCH MO TEME SBISIIOTCA
CPEICTBOM CaMOKOHTPOJIS.

Paboma c pekomen006anHoll 1umepamypoii

[Tpu paboTe ¢ OCHOBHOM U JOTIOJHUTEIIBHOH JINTEPATYPOH IEeIeCO00pa3HO PUICPKUBATHCS
Takoi mocienoBarenbHoCcTH. CHavyana mpounTaTh BECh 3a/IaHHBIN TeKCT B ObicTpom Temre. Llens
TAKOTO YTEHHs 3aKJII0YaeTcs B TOM, 4YTOOBI CO31aTh OOIee NpeicTaBieHHe 00 H3ydaeMoM
MaTepuase, MOHATh OO CMBICT MPOYUTAHHOTO. 3aTeM MPOYUTATh BTOPHUUHO, Oosiee MEAJIEHHO,
9TOOBI B X0/I€ YTCHHS MOHATH M 3aIIOMHHUTBH CMBICI KaX/10# (ppa3pl, KaxKI0ro MOJI0KEHHSI U BOTIPOCA
B LIEJIOM.

UreHue NPUHOCUT TMOJAb3Y U CTAHOBUTCS MNPOAYKTUBHBIM, KOTJAa COIPOBOXKJIAETCS
3aMmucaMHU. DTO MOXKET OBITh COCTABJICEHHE IJIaHA MPOYUTAHHOTO TEKCTA, TE€3MCHI WM BBIITUCKU,
KOHCIIEKTUPOBAaHUE U Jip. BbIOOp BHa 3amucu 3aBUCUT OT XapakTepa M3ydyaeMoro marepuajia u
ueneir pabotel ¢ HUM. Ecnu copepxaHue MaTepualia HECIOXKHOE, JETKO YCBaWBaeMOE, MOXKHO
OTPaHUYUTHCS COCTaBJIEHMEM IUlaHa. Eciin mMaTepuan cofepXKUT HOBYIO U TPYAHO yCBanBaeMyro
uH(pOpMaItIo, 11e1eco00pa3HO ero 3aKOHCIEKTUPOBATh.

B nmpomecce wu3ydeHuss marepualia HCTOYHUKA W COCTaBJIEHUS KOHCIEKTa HYXHO
00513aTeNIbHO NMPUMEHATh Pa3JIMYHbIC BBIJENCHUS, M0/3arojOBKH, cO37aBas OJOYHYIO CTPYKTYpPY
KOHCIEKTa. JTO JIeJIaeT KOHCIEKT JIETKO BOCIPUHUMAEMBIM U yI00HBIM /17151 paOOTBHI.

Iloozomoexa évicmynnienuii no memam peghepamos

Pedepar mnpencraBnser NUCHBMEHHBIM MaTepuan IO OINpeneI€HHOM TeMme, B KOTOPOM
coOpaHa MH(popMaIMs U3 OJHOTO WM HECKOJbKUX HCTOYHMKOB. B Hem B 00001IEHHOM BHIE
MIPE/ICTABIISIeTCSl MaTepual Ha OMPENEICHHYI0 TeMy, BKIIOYAIOMIMK 0030p COOTBETCTBYIOIIMX
JTUTEPAaTypHBIX M JIPYIrUX HCTOYHUKOB. PedepaTsl MOTYT SIBIATHCS H3I0KEHHUEM COJEp>KaHUs
Kakou-m00o HaydHOW paboThl, craThu W T.M. JlOKJIan MpencTaBisieT MyOJMYHOE, Pa3BEPHYTOE
cooOuieHne (MHGOPMHUPOBAHHE) IO ONPENEIEHHOMY BONPOCY MM KOMIUIEKCY BOIIPOCOB,
OCHOBaHHO€ Ha MPHUBJICYEHUM JIOKYMEHTAJIbHBIX JAaHHBIX, PE3YyJbTATOB HCCIIEJOBAHMS, aHaIM3a
nesTenpHOoCTM W T.4. Ilpu noxaroroBke Kk JOKIaay Ha CEMHMHApe IO TeMe, YKa3aHHOU
npenojaBaTesieM, CTYJACHT J0JKEH 03HAKOMHUTBCS HE TOJIBKO C OCHOBHOM, HO U JIONIOJHUTEIbHOM
JUTEPaTypoi, a TakkKe C IMOCIEJAHUMH MyOJMKALUsAMH MO 3TOW TeMaTHKe B ceTd VHTepHer.
HeoOxonuMo MOArOTOBUTH TEKCT JIOKJIa/la W WJUIIOCTPATUBHBIM MaTepuall B BHJE Mpe3eHTAIHH.
Jloknaz 10JKeH BKIIIOYaTh BBEJICHUE, OCHOBHYIO YacTh U 3akiroueHue. Ha noknan orBoautes 20-
25 mMuHyT yyebHoro BpeMeHu. OH A0KEH ObITh HAYYHBIM, KOHKPETHBIM, ONpPEAEIEHHBIM, INTyOOKO
packpeiBaTh IpobiemMy H mnytd ee peuieHus. OcoOeHHO cieayeT oOpaTUTh BHUMAaHUE Ha
0e3yCJIOBHYIO 00s3aTEIbHOCTh pEUIeHHs] JIOMAlllHUX 3aJad, YKa3aHHBIX IpernojiaBaTteieM K
CEMUHApYy.

Memoouueckue pekomenoayuu no n0020moeKe K IK3ameny

ITpy nmoAroTroBke K 3K3aMEHY (B KOHIIE CEMECTpa) MOBTOPATH MPOIAECHHBIM MaTepuan B
CTPOTOM COOTBETCTBMM C Y4eOHOHl mporpamMmoi, MpPUMEpPHBIM MEepeYHEM Y4eOHBIX BOIIPOCOB,
BBIHOCAIIMXCS. HAa 3a4€T U COJAEp)KALUXCs B JaHHOW mporpamme. lcmonb3oBaTh JMTEpATypy,
pPEKOMEHI0BaHHYIO0 TpenojaBaTeneM. OO0patuTh 0co0oe BHUMAHUE HA TEMbl Y4EOHBIX 3aHSTHI,
MPOMNYIIEHHBIX CTYJEHTOM 10 pa3HbiM nOpudyuHaM. [Ipum HeoOXoaumMocTu OOpaTHTbCA 3a



KOHCYJIbTAIlMEN U METOUYECKON MMOMOILBIO K IPETOIaBaTENIO.

Tabauua 4 - Conep:xkaHue caMOCTOATEIbHOH PadoThHI 00yUaOIIUXCS

(cycneH3uu, SMyJIbCUH, TIEHBI, a3P030JI1, IIOPOLIKH).

Koiu-Bo
Tembl/BONPOCHL, BHIHOCUMBIE Ha CAMOCTOSITENIbHOE U3yYEHUE qacOoB ®opmbl paboThI
Tema 1.2. CTpyKTypa MEepuOIUYECKON CHCTEMBI 3JIeMeHTOB. Ile-
PHOJBI, TPYMIMbl, MOArPYNIbl. ATOMHBIE U HOHHBIE DPaIUYCHI,
ANEKTPOOTPHUIATEIBHOCTD, TOTEHIMAN (PHEPrusi) HOHU3ALNH, 2
CPOACTBO K AJIEKTPOHY U MEPUOJIUYHOCTh UX WU3MEHEHHUS JIJIs pas- .
PeittunroBas koH-
JIUYHBIX JJIEMEHTOB.
TpOJIbHAsI paboTa
Tema 1.3. Conu, HOMEHKJIATypa, (U3HYECKHE U XUMHUYCCKHE .
N 1 Ne 1, TecToBBIM
CBOMCTBA
KOHTPOJb
Tema 1.4. [IlpeacraBneHue O MOJEKYISPHBIX OpOUTAIAX.
HexoBaneHTHbIe B3aUMOACHCTBUS: UOHHAS, MEXMOJICKYJIApHAs U 2
BOIopoHas cBs3u. CTpOeHHE aTOMOB METaJUIOB. MeTamnieckas
CBS3b.
Tema 2.1. Dueprus 'n66ca. Hanpaienue u mpeaen caMmonpous- 9
BOJIHOTO T€UCHMS] XUMUYECKUX PEAKIIUA. .
YceTHBII onpoc
Tema 2.2. ®a3oBoe paBHOBeCHE, OCHOBHbIE MOHATH. OIHOKOM- Perwere 3a1a4
MOHEHTHBIE CUCTEMBI, IMarpaMMa COCTOSIHUSI BOJIbI, (pa30BbIC Tie- 2
pexombl
Tema 3.1. Meroasl MONYYCHHS] KOJUIOMIHBIX PACTBOPOB 2
(IucneprupoBaHue, KOHICHCAIHS). Peiitunrosas koH-
Tema 3.2. KucnoTHO-OCHOBHBIE CBOWMCTBA COEOUWHEHHUI (TEOpHs 2 TpoJbHas pabora
AJIEKTPOJINTUYECKON JUCCOIMAIIMH U TPOTOJIUTUYECKAs] TEOPHUS). Ne 2. TecroBsiit
Tema 3.3. TomnuBHble »saemeHThl. [lpuHIUN  neicTBUsS 2 KOHTpPOJIb
KHCJIOPOJTHO-BOIOPOTHOTO TOTUIMBHOTO JIEMEHTA.
Tema 4.1. Mertoabl H3MepeHUs TOBEPXHOCTHOTO HATSKEHHS
JKUJIKOCTEH W TOBEPXHOCTHOM HHEPruu TBEPABIX Teld. OCHOBBI 1
TEPMOJMHAMUKH MOBEPXHOCTHBIX SIBJICHUI Pemenue 3anau.
Tema 4.2. [lpuMeHEHHE KOJUIOWIHBIX MOBEPXHOCTHO-aKTHBHBIX Pedepar
BemiecTB. OOMmIas xapaKTepUCTHKAa MHKPOTETEPOTEeHHBIX CHUCTEM 2

5.3. Buabl u (GopMbl MHCHLMEHHBIX PadoT, MPeIYCMOTPEHHBIX NMPH OCBOEHUM AUCHH-

IIJIMHBI, BBINTIOJTHACMbIC oﬁyqammnMncs[ CaMOCTOATEC/IBbHO

B xadecTBe MUCEMEHHBIX pa0OT MpeyiaraeTcs HarmMcanue pedepara u pemeHne 3aaad.

MeTtoanyeckue yKa3aHus 10 HAMCAaHUIO pedepaTa

1.®opmynupoBanue TeMbl. Tema J0KHA OBITh HE TOJIBKO aKTyaJdbHOH MO CBOEMY 3Hadye-

HUIO, HO OPUTHHAJIbHOM, HHTEPECHON MO colepkaHuto. Tema pedepara BHIOMpAETCs MO KEITAHUIO
CTY/IEHTa U3 CIHCKa, MpeAIaraeMoro npemnojaanareneM. BeiOpaHHas TemMa cOriiacoBbIBaeTCs ¢ Ipe-
nojasareneM. Tema MoxkeT ObITh CPOPMYJINPOBAHA CTYJ€HTOM CAMOCTOSITEIIBHO.
2.ITon6op 1 U3y4eHne OCHOBHBIX UCTOYHUKOB 110 TeMe (Kak npasuiio, He MeHee 8- 10). Co-

cTaByieHne 6ubanorpaduu.

3.Pa3pabotka miana pedepara. ITnan pedepata gomkeH ObITH aBTOPCKUM. B HeM mposiBis-

eTcsl OIXO0/ aBTOPa, €r0 MHEHHE, aHAJIU3 TIPOOJICMBI.
4.Hanucanue pedepara.

5.I1y0nu4HOe BBICTYIUIEHUE C PE3YJIbTaTaMU MCCIIEJOBAHMS.

Copepxanne paboOThI JOHKHO OTPaXKaTh
® 3HaHWE COBPEMEHHOTO COCTOSIHUS TIPOOIIEMBI,
e 000CHOBaHHUE BHIOPAHHOM TEMBI;




® 1ICII0JIb30BaHNE U3BECTHBIX PE3YNILTATOB U (PaKTOB;

® [OJIHOTY IUTHPYEMOH JIMTEPATYPhl, CCHUIKMA Ha PabOThl YUEHBIX, 3aHUMAIOLTNXCS JaHHON
po0IIeMOii;

® aKTYyaJIbHOCTh MTOCTABJICHHOM MPOOIIEMBI;

e MarepHall, MOATBEPKAAIUNA HAyYHOE, TUO0 MpaKTUYECKOe 3HAUYEHUE B HACTOsAIIEE Bpe-
M.

[Tnan pedepara qomkeH BKIOYATh B ceOs: BBEJACHHE, OCHOBHOM TEKCT M 3akitoueHue. Bo
BBEJICHUU apTyMEHTHPYETCS aKTyaJIbHOCTh BRIOPAHHOW TEMBbI, YKA3bIBAIOTCS LI M 33a4H HCCIe-
JoBaHUS. B HEM ke MOXHO OTpPa3uUTh METOIMKY HCCIEIOBAaHUS U CTPYKTYpYy padorel. OcHOBHas
4yacTh paboThl MpeAroaraeT OcBelleHne MaTepraia B COOTBETCTBUU C IIaHOM. OCHOBHOW TEKCT
KeNaTeIbHO pa30MBaTh Ha IJIaBbl U naparpadbl. B 3akIr04eHUN W3NaralTcsi OCHOBHBIE BBIBOJBI U
PEKOMEHIalliy TI0 TeME HCCIIe0BaHuUS.

Bce npuBoaumeie B pedepare (akThl U 3aMMCTBOBAHHBIE COOOPAKEHHS JOJDKHBI COTIPO-
BOXKJIaThCSl CCBUTKAMU Ha MCTOYHUK HHQOpMaruu. HemomycTumMo mpocTo CKOMIOHOBATh pedepar
13 KYCKOB 3aMMCTBOBAaHHOT'O TE€KCTa. Bce mUTaThl JOKHBI OBITH IPEICTABICHBI B KABBIYKaX C YKa-
3aHHMEM B CKOOKaX UCTOYHHUKA U CTPAHUIIBI.

Texct pedepara HeoOXOAMMO HaOMpaTh HA KOMIBIOTEPE HA OJHOW CTOpoHE jucTa. Pazmep
aesoro mousst 30 MM, mpaBoro - 15-20 MM, BepxHero — 20 MM, HukHero — 20 mm. Ilpudt — Times
New Roman, pazmep — 14, mexxcTpounblii uuTepBan — 1,5. @pa3bl, HAUMHAIOIIMECS C HOBOW CTpO-
KH, TIe4aTaroTcs ¢ ab3aiHbpIM OTCTYNOM OT Havasa cTpoku (1,25 cwm).

Pedepar, BbIMONHEHHBI HEOpEKHO, HEpa3zdoOpUMBO, Oe3 COOMIOACHUS TPEeOOBaHHM IO
o OpMIIEHHIO BO3BpaIaeTCs CTYIEHTY 0€3 MPOBEPKU C yKa3aHUEM MPUYHH BO3BpaTa Ha TUTYJIHHOM
JIUCTE.

3amuTa TeMaTH4eckoro pedepara MOXKET MPOBOAMTCS HA BBIICICHHOM OJHOM 3aHSITHH B
paMKax 4acoB Y4eOHOW IUCIMITIMHBI WM KOH(EPEHIIMN WK 110 OMHOMY pedepary mpH U3ydeHUH
COOTBETCTBYIOLIEH TeMBI, 1100 MO JOrOBOPEHHOCTH ¢ IperoaaBaresieM. 3ammuTa pedepara CTyAeH-
TOM IIpelycMaTpUBaeT JoKJIaj 1o pedepaTy He Oonee 5-7 MUHYT, OTBETHI Ha BONPOCH! ONIIOHEHTA.
Ha 3amure 3anpeiieHo ureHue Tekcra pedepara. O0mas oneHka 3a pedepaT BbICTABISIETCS € yue-
TOM OLIEHOK 3a paboTy, T0KJIa/l, yMEHHUE BECTH IUCKYCCHUIO U OTBETHI HA BOIIPOCHI.

[Tpu ouleHnBaHuU pedepaTuBHOIN PabOTHI OYIYT YUUTHIBATHCS CIEIYIONINE MMYHKTHI: 3HaHUE
¥ TIOHMMaHUE TPOOJEMBl; YMEHHE CHUCTEeMAaTH3MPOBAaTh W aHAIM3HPOBATH MaTepHal, YETKO M
000CHOBAHHO (OPMYIHUPOBATh BBIBOABI; «TPYA03aTPaTHOCTb» (0OBEM H3YYEHHOH JHUTEpaTypBhl,
T00OpPOCOBECTHOE OTHOIIEHHWE K aHaIM3y NPOOJIEMBI); CaMOCTOATEIBHOCTh, CIOCOOHOCTh K
OTIpEeJICJIEHUI0 COOCTBEHHOM MO3UIMM MO MpolieMe M K MPaKTHMYECKOW aJalTallud MaTepuaia,
HEJOMYCTUMOCTS (!) MpSMOro TjIarnara; BBIIIOJIHEHHE HEOOXOIUMBIX (hOpMaIbHOCTEN (TOYHOCTH B
[UTUPOBAHUU U YKa3aHUHM UCTOYHHKA TEKCTOBOTO (PparMeHTa, akKypaTHOCTh OhopMIIeHu).

Memoouueckue pekomenoayuu K peuwienuio 3a0ay

Ipumep 1. Bo cKOJBKO pa3 U3MEHHUTCSI CKOPOCTH MPSMOI U OOPATHOM Peakinuy B CUCTEME:
250 + O21) <> 2503y
eci 00beM ra3oBOi CMECH YMEHBIINTH B TpU pasa? B kakyr CTOPOHY CMECTHTCSI pAaBHOBECHE
CHUCTEMBI?
Pewenue:

O0o3HaunM KOHIleHTpanuu pearupyromux Bemiects: [SO2]= a, [02] = b, [SO3] = c

CornacHo 3aKOHY JIHCTBHUS MacC CKOPOCTHU V IPSMO U 00paTHOW peakiuu 10 U3MECHEHUs 00beMa:
Vinp = Ka?b; Vosp = Kic?.

ITocite yMeHbIIEHUST 00beMa TOMOTCHHOW CHCTEMbI B TPH pa3a KOHIIEHTPAILUS KaXKI0TO U3
pearupyoomux BemecTs yBenuuurces B Tpu pasa: [SO2] = 3a, [O2] = 3b; [SO3] = 3c. [Ipu HOBBIX
KOHIICHTPALUAX CKOPOCTHU V' IPSIMOM U 00paTHON peakIuu:

V'p = K(3a)?(3b) = 27ka?b; Vosp = k1(3¢)? = 9kac?.

Orcropa:



V., _27TKa’b _ 27 Visp _ 9K C?

- 2 2
Vo Ka’b Voo, Ky
CrnenoBaTebHO, CKOPOCTh MPSMON pEaKIMK yBEIHIMUIach B 27 pa3, a 00paTHON — TOJIBKO B

IeBsTh pa3. PaBHOBecHe cUCTEMBI CMECTHIIOCH B CTOPOHY 00pa3oBaHus SOs.

=9.

Ilpumep 2. Bpluucnure, BO CKOJIBKO pa3 yBEJIMYUTCS CKOPOCTh PEAaKLMU, MPOTEKAIOLIEH B
ra3oBoi (aze, mpu noseimeHun Temneparypsl ot 30 go 70°C, ecnu TemnepaTypHbIi KOdDPUImeHT
peaxkuuu paBeH 2.

Pewenue:
3aBUCUMOCTh  CKOPOCTM  XMUMHYECKOM peakuuu OT TeMIepaTypbl  OIpeleisieTcs
sMInuprudeckuM npasuiiom Bant-I'odda mo Gpopmyie:
V, =V 10y, =v,2 10 =v,2* =16v,.

CrnepnoBarenbHO, CKOPOCTh peakiuu V2 1pu temieparype 70°C Oosbliie CKOPOCTH PEaKIUH Vi

nipu temreparype 30°C B 16 pas.

Ilpumep 3. 1151 0OOpaTMON peakIvu
25021+ Oz > 2S031y  AHCxp. = — 196 ]I
HaIMIIUTE MAaTeMATHYECKOE BBIPAKEHHWE KOHCTAHThl XMMHUYECKOIO PABHOBECUS M YKaXKUTE
HaIpaBJIEHUE CMEIICHUSI PAaBHOBECHS ITPU U3MEHEHUU YCIIOBUM:
a) YMCHBIICHUU KOHIEHTPALUU NPOAYKTa; O) MOHIKEHUU JaBICHUS B CHCTEME; B)
MIOBBIIICHUH TEMIIEPATYPHI B CUCTEME.
Pewenue:

_ o)
[SO,1°[0,]

a) CHMKEeHHE KOHIIEHTpalluM MPOJAYKTa peakiuu, Hanpumep, SO3 NpUBOANUT K CMEILIEHUIO
paBHOBECHsI B CTOPOHY NpPSIMON peakIiH, CIIOCOOCTBYIOIIEH yBennyeHHto KoHIeHTpauuu SOs, B
JIAHHOW CHCTEME — B CTOPOHY TIPSIMOM peakuuu (—);

0) Ipy NOHMKEHUU JIaBJICHUS PAaBHOBECHE CMEIIAETCS B CTOPOHY YBEIHMYEHHUS KOJIUYECTBa
ra3000pa3HbIX BEIECTB, B JAHHOM ClTy4ae — B CTOPOHY 00OpaTHOM peakiuu (<—);

B) IIPU MOBBIIIEHUN TEMIEPaTypbl PaBHOBECUE CMEIIAETCS B CTOPOHY 3HIOTEPMHUYECKOMN
peaxiyy, B JaHHOM CJIydae — B CTOPOHY 0OpaTHOI peakiuu (<—).

Ilpumep 4. TlpeneOperas TeMIepaTypHOH 3aBUCUMOCTBIO BBIYHCIUTH CTaHAAPTHBIC
W3MEHEHHUs SHTaIbIUK, 3HTpornuu, sHepruu [mbd6ca B peakmuu COzq) + Cepagury = 2COm).
Onpenenuts TeMNeparypy, IpH KOTOPOM yCTaHaBIMBAETCS XMMUYECKOE PABHOBECHUE PEAKLMH, U
C/IeNIaTh BBIBOJ O BO3MOKHOCTH NMPOTEKAHUSI pEaKLMU B IPSIMOM HarpaBICHHUH.

Pewenue:
Jlns penieHus BOCHOIb3yeMCsl IPUIIOKEHUEM 2.
1. ITpon3BeneM pacueT CTaHJAPTHOTO U3MEHEHUS SHTAIBIINY PEaKLUU:

AH] = ZnAH 0 —ZmAchx =2-AH_(CO)—(AH, (CO,)+AH). (C)) =

npoo 0bp
2.(~110,5) — (=3935 + 0) = 172,51/ Jorc

AH® > 0 — peakitust 3HIOTEPMHUYECKASL.
2. CranmapTHOE U3MEHEHUE SHTPONUHU PEAKIIUHA PABHO:

ASY =D nAS) =) mAS? =2-AS°(CO)-(AS°(CO,)+AS°(C)) =2-(197,5) - (213,7+5,7)

npoo

=176,5Txcl K =176,5-10 kel K

ASyp > 0 — GecnopsA0K B CUCTEME BO3pACTaeT.



3. CrannaptHoe u3MeHeHue 3Hepruu [ md6ca peakiuu CoCTaBIseT:
AGxp = AHxp — TASxp = 172,5 - 298 - 176,5 - 10~% = 120,2x[5x/M0mb

AG°p > 0, mpu T = 298 K mnpsmas peakuuss HEBO3MOXHA, MPOIECC MPOTEKAET
CaMOITPOM3BOJILHO B 0OPaTHOM HAIlpaBlICHHU.

4. Onpenenum TeMIepaTypy, Ipyu KOTOPOH YCTaHABIMBACTCS XMMUYECKOE paBHOBECHE.

Ecnu npenebpeus 3aBucumoctsmMu AH 1 AS oT TemnepaTypbl U CYMTATh UX MOCTOSHHBIMU,
MOXHO paccuuTarth 3Hepruto [ mb0ca npu HecTanaapTHOU Temneparype T:

AGxp = AHxp — TASx, =0

AH,, 1725
AS., 1756-107

MoskHO czaenath BBIBOJ O TOM, YTO MpsMasi Peaklysi BO3MOXKHA TOJIBKO IPH TEMIIEpaType
Boimie 982 K.

T= =982K

6. OBPA3OBATEJIBHBIE U UTHOOPMALIMOHHBIE TEXHOJIOT'MU

B cootBerctBun ¢ tpedoBanusmu ®I'OC BO no HampaBiieHHIO MOATOTOBKH peanu3aius
KOMIIETEHTHOCTHOT'O TIOJIX0/1a IPEAyCMaTPUBAET UCIOIb30BAHNE B yUEOHOM MPOLIECCE AKTUBHBIX U
MHTEPAKTUBHBIX (OPM MPOBEACHHS 3aHATHHA. (KOMIIBIOTEPHBIX CUMYJISIIMKA M TIP.) B COYETAHUH C
BHEAyJAUTOPHOM paboToil ¢ wnenbto (GOpMUPOBAHUS M PA3BUTUA TpeOyeMbIX KOMIIETEHIMH
00yJaromuxcs.

6.1. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

B ydeOHOM mpolecce TPUMEHSIOTCS TPYIIOBbIE OOCYKICHHWS, AaHAIW3 CUTyallud U
MMUTAIMOHHBIX MOJIeNIeH, TeMaTHYeCKUe UCKYCCHM TIPU YCTHOM Ompoce, paboTa B mapax H
rpynmnax mpu 3aciyliuBaHuU pedepaTos.

Tabauna 5 — O0pasoBaTebHbIC TEXHOJIOTHH, HCIOJb3yeMble NPH peanu3alu y4eOHbIX
3aHATHH

Pasnen, tema dopma yueOHOro 3aHATHUS
JACIHATUIUHBI Jlexknus [IpakTueckoe JlaGopaTtopHas
3aHsTUE, CEMHHAP pabota
Tema 1.1. OcHOBHBIE XMUMHYECKHE Ob30pnas Pewenue 3a0au He
MOHATHS. JIeKYusl npeodycmMompeHo
Tema 1.2. CTtpoeHue aTromMoB U Jlexyusi- Pewenue 3a0au He
nepuoInvecKas CUCTEMA | npe3eHmayus npeoycmMompeHo
HJIEMEHTOB
Tema 1.3. OcHOBHBIE KJaccChl Ob630opHas Pewenue 3a0au He
HEOPraHNYECKUX COCTMHEHUH JIeKYus npeoycmMompeHo
Ob630pHas Pewenue 3a0au He
Tema 1.4. Xumuueckasi cBs3b. JeKyust Petimunzosas npeoycmMompeHo
KOHMPOIbHAs paboma
Tema 2.1. DHepreTuka Ob630opHas Yemmuwiti onpoc, pewie- He
XUMHYECKHX TPOIIECCOB. JIeKYus Hue 3a0a4 npeoycMompeHo
Tema 2.2. XumMudeckasi KHHETUKA U O630pHas Yemmuwuii onpoc, He
paBHOBecHE JIeKYus peutenue 3a0ay npeodycmMompeHo
Tema 3.1. PactBopsl. JucnepcHbie Ob630pHas Pewenue 3a0au He
CUCTEMBI JIeKYus npeodycMompeHo
Ob630pHas Pewenue 3a0au He
Tema 3.2. PacTBOpBI 371€KTPOIUTOB
JIeKYus npeodycMompeHo
Tema 3.3. DneKTpoXUMHUYECKHE Jlexyus- Pewenue 3a0au He
CUCTEMBI npezenmayusl Petimunzosas npeodycmMompeHo




KOHMPOIbHAsL paboma
Tema 4.1. IloBepxHOCTHBIE Jlexyusi- Pewenue 3a0au He
SBJICHUS npezenmayusl npeodyCcMOmpeHo
Tema 4.2. Koutonubie Jlexyus- Bvicmynnenus ¢ He
pacTBOPBI, UX CTPOCHHE, CBOWCTBA, | npe3eHmayus pepepamamu npeoycmMompeHo
MIPUMEHEHUE

VYueOHbIe 3aHATHS N0 JUCHHUIUIMHE MOTYT TaKKe IPOBOAUTHCS C IPUMECHEHHEM
UH()OPMAIIOHHO-TEICKOMMYHUKAIIMOHHBIX ~CETed MpH ONOCPEIOBAHHOM (HA PACCTOSHHH)
MHTEPAKTUBHOM B3aMMOJICHCTBUH OOYYArOIIMXCS | MperojiaBateiis B pexkumax on-line u (wm) off-
line B dopmax Buaeonekuuii, BuaeokoHdepeHIUH, codeceloBaHUs B pexume (opyma, daTa,
BBITIOJTHEHUS BUPTYAJIbHBIX MPAKTUYCCKUX U (HIIH) JIAOOPATOPHBIX PabOT U JIp.

6.2. UndopManiuoHHbIe TEXHOJIOTHHI

[lpn peamuzanuu pa3nUYHBIX BUAOB Yy4eOHOH M BHEyueOHOW pabOThI MCIOIB3YIOTCS
BO3MOYKHOCTH MIHTEpHETa B yueOHOM IpoIecce U claenyromue HHQOpMaIOHHbIE TEXHOIOTHH:

— WCIIONB30BaHUE BO3MOXKHOCTEH MHTEpHETa B y4eOHOM Iporiecce (MUCIOIb30BaHUE caiTa
npenoaaBaTens (pacchUIKa 3aJaHui, MPEAOCTAaBICHUE BHIMOJHEHHBIX pabOT, OTBETHI HA BOIPOCHI,
03HAKOMJICHHUE 00YJaIOIUXCs C OLICHKAaMU U T. 11.));

— WCIIOJIB30BAHUE JIEKTPOHHBIX YYEOHUKOB M PA3IMYHBIX CATOB KaK HCTOYHUKOB HHQOP-
Manuu,

— HCHOJB30BAHMWE BO3MOXKHOCTEH AJIEKTPOHHOM IMOYTHI MpenojaBaress (pacchuika 3aia-
HUH, TPEJOCTaBIIEHUE BBIMOJIHEHHBIX Pa0OT, OTBETHl Ha BOIPOCHI, O3HAKOMIICHHE YYAIIMXCS C
OIICHKAMH H T.].);

— MHCIIOJIb30BaHME CPEACTB MPEJCTaBICHUs y4eOHON NH(pOpMAaLIUK (3JIEKTPOHHBIX YU4E€OHBIX
nocoOuil U MPaKTUKYMOB, IPUMEHEHUE HOBBIX TEXHOJOTMH I MPOBEAEHUS OYHBIX (TPaJAULIMOH-
HBIX) JIEKIIUH U CEMHUHAPOB C UCIIOJIb30BAHUEM MIPE3EHTALNM U T. 11.);

— HCHOJb30BaHUE BUPTyalbHOU oOyuatomielt cpensl (LMS Moodle «OnekTponHoe 06pa3o-
BaHUEY).

6.3. IIporpammHoe obGecrieyeHHe, COBpPeMeHHbIe MNMPOo(peccHOHAIbHbIE 0a3bl JAHHBIX
U HH(OpMalHOHHBIE CTIPABOYHbIE CHCTEMbI

6.3.1. [IporpamMHoe obecnieuenmne
[Tnarpopma qucranionHoro odydenus LMS Moodle (BupryanbHas oOyuaromias cpeaa).

6.3.2. CoBpemeHHble mnpodeccHOHANbHBIE 0a3bl [JaHHBIX M HHQOPMAIOHHbIE
CIIPaBOYHbIE CHCTEMbI

1. http://asu.edu.ru

2. https://biblio.asu.edu.ru (DnekTponHas OuOIHOTEKAa «ACTpaxaHCKU TOCYIapCTBEHHBIH
YHUBEPCUTET» COOCTBEHHOW reHepauuu Ha ruatdpopme DBC «OnekTpoHHbIM UnTanbHBINH
3as — bubnmmoTex»)

3. http://www.studentlibrary.ru (OnextponHo-o6ubimoreunas cuctema (ObC) OO0 I'paxnan-
cko-nipaBoBoit 1oroBop Ne 146 ot 02.08.2016 r. «Ilomurexpecypc» «KOHCYIBTaHT CTyIEH-
Ta». www.studentlibrary.ru)

4.

7. ®OHJ] OHEHOYHBIX CPEACTB JJIs1 NIPOBEAEHUA TEKYIIEI'O KOHTPOJIA
N ITPOMEXYTOYHOU ATTECTAIIH 11O JUCIHUIIVIMHE (MOY JI1O)

7.1. IlaciopT ¢oH/Ia OLIEHOYHBIX CPEACTB



http://asu.edu.ru/
https://biblio.asu.edu.ru/
http://www.studentlibrary.ru/

IIpn mpoBeneHUHM TEKYLIETO KOHTPOJISL M IIPOMEKYTOYHOM aTTECTAlUH I10 JUCLHUILINHE
«XUMHUS» TPOBepsAETCs CPOPMUPOBAHHOCTD y 00YUAIOIIUXCSI KOMIIETEHIINM, YKa3aHHBIX B pas3zelie
3 HaACTOsIIEH MPOrpaMMBbl. ITAMHOCTh (DOPMUPOBAHHS JAHHBIX KOMIIETEHIIMN B TIPOIIECCE OCBOCHUS
0o0pa3oBaTeNbHON  MPOTrpaMMbI  OIpENessieTCs]  MOCIEN0BaTeIbHBIM  OCBOCHHEM  JUCIUIUINH
(Moayneil) U MPOXOKIECHUEM IIPAKTUK, & B IIPOLIECCE OCBOCHMSI JUCLMILIMHBI — MOCJIEA0BATEIbHBIM
JOCTHKEHUEM PE3YJILTATOB OCBOCHUS COJIEPKATEIILHO CBSI3aHHBIX MEXy COO0I1 pa3/IesioB, TEM.

Tabauna 6 — CooTBeTCTBHE Pa3esioB, TeM TUCUMILIMHBI (MO1YJisl), pe3yJibTaTOB 00y4YeHUs
N0 AUCHUNINHE (MOAYJI10) H OLIEHOYHBIX CPeICTB

pe3yJIbTaTOB 00yUYeHHsl 0 JUCIHUIIHHE U OLIEeHOYHBIX CPEACTB

Ne | Kontponupyewmsiii pazaen, | Koa konTponupyemoi HaumenoBanue

/1 TEeMa JUCIUTIIUHBI KOMITETCHIINH OLIEHOYHOI'0 CPEJICTBA

1 Paznen |. OcHoBBI OIK-1 PeiituHroBast KoHTpONIBHAS paboTa
CTPOCHUS BELICCTBA Ne 1, TecTOBBIN KOHTPOJIb

5 Paznen II. OcHOBEI OIK-1 Y CTHBIN OpocC
duznyeCcKOi XUMU TecToBBINM KOHTPOJIb
Paznen 1ll. Xumuueckue Peittunrosas koHTpoibHas paboTa

3 OIIK-1 o
CHCTEMBI No 2. TecToBBINi KOHTPOJIb
Pazpen IV. Komnouanas Pewenne 3anau.

4 OIIK-1
XUMUS Pedepar

7.2. Onucanue mnokKasarejieili M KpPUTepHeB OLECHUBAHUS KOMIIETEHUMH, ONUCAHHME
LIKAJ OlleHMBAHUS

Tabaunna 7 — Iloka3aTe/u OLeHUBAHUS Pe3yJIbTATOB 00yYeHHs B BH/ie 3HAHUI

[Mxana
Kpurepuu onienuBanust
OIICHUBAHUA
JEMOHCTPHUpPYET TIyOOKOe 3HAaHHE TEOPETHUECKOro MaTepuaia, yMEHHe
5 000CHOBAaHHO M3J1araTh CBOM MBICIIH MO OOCYK/1aeéMbIM BOTIPOCaM, CIIOCOOHOCTH
«OTJIIMYHO» | TIOJTHO, MPABHIBHO M apryMEHTHPOBAaHHO OTBEYAaTh Ha BOMPOCHI, MPUBOAHUTH
IIPUMEPBHI
4 JEMOHCTPHUPYET 3HAHWE TEOPETHUYECKOTO MaTrepHalia, €ro IOoCIeI0BaTeIbHOe
«XOpOIIO» U3IIOKEHUE, CIOCOOHOCTh TPUBOAUTH MPHUMEPHI, JOMYCKAeT eIUHUYHBIC
OIMOKH, MCTIPABJISIEMBIC TIOCTIE 3aMEYaHUs TTPETIOIaBaTeIs
3 JEMOHCTPUpPYET  HEMoJHoe, (parMeHTapHoe 3HAHHE  TEOPETHUYECKOTO
«y1OBACTBODH MaTepraia, TpeOyrolee HABOIANIMX BOIPOCOB IMperojaBaTelis, JOIMyCKaeT
TEILHON CYIIIECTBEHHBbIC OIMMOKM B €ro H3JI0KECHUH, 3aTPyIHSETCS B MPUBEICHUU
pUMEPOB U (POPMYITHPOBKE BHIBOJIOB
2 JEMOHCTPHUPYET CYIIECTBEHHBIE MPoOesbl B 3HAHUH TEOPETUIECKOT0 MaTepHaa,
HEY/OBJIETBO | HE CIOCOOCH €ro W3JI0KHTh ¥ OTBETUTh Ha HABOJANINEC BOIPOCHI
PUTENBLHO» | MPEenoiaBaTelsi, He MOXKET MPUBECTH MPUMEPHI

Tabauua 8 — Iloka3zaTe/ U OlleHUBAHUS Pe3YJbTATOB 00yUeHHs1 B BU/Ie YMEHHUIl M BJIaIeHU i

Ixana
Kpurepun oniennBanus
OLICHUBAHUs
JEMOHCTPUPYET CIOCOOHOCTh MPUMEHATh 3HAHHE TEOPETHMUECKOro MaTepuana
5 DU BBINOJHEHUU 33JaHUM, IIOCIECNOBATEIBbHO M IPABWIBHO BBIIOJIHIECT
«OTIUYHO» | 33/laHUs, yMEEeT OOOCHOBAHHO M3JIaraTh CBOM MBICIU U JI€laTh HEOOXOIUMbIE
BBIBOJIbI
4 JEMOHCTPUPYET CHOCOOHOCTh NMPUMEHATh 3HAHHE TEOPETHUYECKOro MaTepuana
DU BBIIIOJHEHUU 33JaHHUM, IIOCJIENOBATEIbHO M IPABWIBHO BBIIIOJIHIECT
«XOpOouIo»

3agaHus, YMCCT 00OCHOBAHHO M3JIaraTh CBOU MBICIH U JCJ1aTh HGO6XOI[I/IMI>IG




HIkana
Kpurepun oniennBanus
OLICHUBAHUS
BBIBOJIbI, JOIYCKAaeT €JIMHUYHbIE OMIMOKH, HCHpaBIIAEMble IOCIE 3aMe4aHus
npenojaBaTess
3 JIEMOHCTPUPYET OT/CIbHbIE, HECHCTEMATH3UPOBAHHBIC HABBIKH, HCIbITHIBACT
«y10BIETBOH 3aTpyAHEHUS W JOIMYCKAaeT OINMOKM NpPU BBHINOJIHEHUHM 33JaHUM, BBINOJIHSACT
TEIBHOY 3aJjaHMe 110 IIOJICKA3Ke MpernojaBarens, 3aTpyaHsercs B (HOopMyIupoBKe
BBIBOJIOB
2 HE CII0OCOOEH MPABUIIBHO BHIMOJIHUTD 33/1aHUS
«HEYAOBJIETBO
PUTEIHHO»

7.3. KoHTpoJibHbIe 3aJaHHsi W HWHbIe MaTepHajbl, HeOOXOAUMBbIe JIsA OLEHKH
pe3yJabTaToB 00y4eHHs MO AUCHUIIHHE

Pazoen 1. Peakyuonnas cnocoonocmo éeuiecme
1. Peiimunzosan konmpoavnas paboma Nel
BAPUAHT Ne 1

1. CkonbKO HPOTOHOB, HEUTPOHOB, SJEKTPOHOB COACPKHUTCS B M30TOIE ypaHa C MAacCOBBIM
yucioMm 2387

2. Kak U3MeHSI0TCS KUCIOTHBIC CBOMCTBA cieBa HampaBo B psay: H2SiOz — H3POs — H2SO4 —
HCIO4? OTBeT NMOSACHUTS.

3. CocraBbTe GopMynbl COeTUHEHUI: OOpuaa HATpPUs, CEICHHUIA LUHKA, TUAPUIA KajbIlus,
xjopuaa MarHusi, kapOonata okene3a (lll), HuTpara Kampuus, XJIOPHOBATOW KHUCJIOTHI,
TUApPOKapOOHaTa MarHWs, XJIOPHOW KHCIIOTHI, THIPOKCOHUTpaTa LWHKA, cynbduma xeneza (I11),
KapOwja aJroMUHUS, THUIPOKCOXJIOpUIA AFOMUHUS, Tepxjopara Oapus, CEICHOBOH KHCIIOTHI,
ruapooprodocdaTta kampiusa. Onpenenure CTEEHW OKHUCIEHHUS B 3THX coeluHeHusx. K kakum
KJIaccaM CO€IMHEHUI MOKHO OTHECTH 3TH BellecTBa’?

4. JNunonpHBIA MOMEHT Monekynbl CS; paBen Hymto. Kakum tumom rubpummsanuu AO
yTIIepo/ia ONUCKIBaeTCs 00pa30BaHUE ITON MOJICKYIIBI.

BAPUAHT Ne 2

1. CocraBbTe 3JIEKTPOHHYIO CXEMY, SJIEKTPOHHYIO H JJICKTPOHHO-TpahUUIeCKyr0 (HOpMYITbI
JJIEMEHTa C MOPAIKOBBHIM HOMEpPOM 24. YKaXUTe YUCIIO HECMAapeHHBIX AJIEKTPOHOB HA BHEIIHEM
JHEPreTHYECKOM YPOBHE, YUCIIO BAJICHTHBIX AJICKTPOHOB. HaliuTe MecTo pacrtoioKeHus JJIIEMEHTa
B TIEPUOAMYECKON cucTteMe (Mepuoi, TPYIMa, MOATPYMNa). YKaKWUTe, K KaKOMy CEMEHCTBY
OTHOCHUTCS TAHHBIN 3JIEMEHT, TOYEMY?

2. YV Kkakoro uoHa OOJbIIEe paguyc S%, Be?", CI, F, APP*? UYem oObsicHsieTcs TaKast
3aKOHOMEPHOCTB?

3. Jate Ha3zBaHus coemuHeHusM 1o ux ¢opmynam: Ba(H2AsOs)2, CaO, HF, Ca(HCOz),,
H2Se0s, CrOH(NO3)2, MgHPO4, K3AsO4, KaHASO3, Na2S03, BaO2, (CuOH)2CO3, Na2S20s, HIO4,
HASO,. Ompenenute cTeNneHU OKHUCIEHHUS B ATHX coenuHeHUsX. K kakuMm Kiaccam COeIMHEHUU
MOYKHO OTHECTH 3TH BEIIECTBA?

4. Kakoil aToM MJIM MOH CITYXKHUT JJOHOPOM 3JIEKTPOHHOU Mapsl mpu oOpa3oBaHuu noHa BF4™?

BAPUAHT Ne 3

1. Cpenu npuMBENEHHBIX HHWKE DOJIEKTPOHHBIX KOH(HTypamuii yKa3aTh HEBO3MOXKHBIE W
00BACHNTH IPHUMHY HEBO3MOXKHOCTH X peanmsamun: 1p°, 3p8, 3s?, 252, 2d°, 5d?, 3f12, 2p*, 3p’.

2. Y kakoro ruapokcuaa Mn(OH)2, Mn(OH)z, Mn(OH)4 B HanGosbIeii CTereHu MPOSIBIISIOTCS
OCHOBHBIE cBOMCTBa? Kak 3T0 MOKHO OOBSICHHUTH?

3. CocraBbTe (OpMYNIBI COCAMHEHMIA: CEpHHCTOr0 aMMouus, xyopuma xpoma (lI1),
runpoopTodocdara KanbLus, XJIopuctoro d6apus, cynbdara mapranua (1), Hurpara kanus, HUTpaTa
cepeOpa, COJSHOW KHUCIOTHI, TepUoJaTa MAarHWs, CEJICHHWTA KallbI[Us, BaHajJara Kalus,



azugoBogopona, monuonarta meau (Il), cenmeHmma muHKA, THApHUIA KaubIUs, XJOPUAA MarHUs.
Omnpenenure CTENEHU OKUCICHHS B 3THX COCIMHEHHsAX. K KakMM KilaccaM COCIUHEHUH MOXKHO
OTHECTH JTH BelecTBa?

4, VYxazaTh THUI XHMHYECKOM cBs3u B wmoiekynax Hz, Clz, HCI. TlpuBectn cxemy
MEePEKPHIBAHUS DJIEKTPOHHBIX 00JIAKOB.

BAPUAHT Ne 4

1. CocTaBbTe 3JEKTPOHHYIO CXEMY, 3JEKTPOHHYIO U 3JIEKTPOHHO-Tpaduveckyro (HopMyssl
3JIEMEHTa C MOPSJIKOBBIM HOMEPOM 63. YKaKUTEC YUCIIO HECIAPCHHBIX 3JICKTPOHOB Ha BHEIIHEM
JHEPTEeTHYECKOM YPOBHE, YUCIIO BAJICHTHBIX AJIEKTPOHOB. HaliiTe MecTo pactoiosKeHus DIIEMEeHTa
B IICPUOJAMYCCKON cucTeMe (NIEpHOi, TPYIIA, MHOArPYINa). YKaKHTE, K KaKOMY CEMEHCTBY
OTHOCHTCSI IaHHBIN JIEMEHT, TToYeMy?

2. B xakom psimy Bo3pactaroT atomusle paauycel F, Cl, Br, I; Na, Mg, Al, Si; K, Ca, Ga? Kak
M3MEHSIFOTCSI BOCCTAHOBHUTEIBHBIC CBOMCTBA AJIEMEHTOB B ATHX Psaax?

3. latp Ha3Bauus coeauHenusM 1o ux popmymnam: TI(NOs)s, Ca(H2POa)2, Zn3(AsOas)2, Nb2Og,
H>SeOs, KHCO3, SO3, CaCz, Mg(ClO4)2, Na:Zn0», KoTe, SbCls, As;0s, MgOHNO3, HBrOs,
Ba(103)2. Onpenenure CTeneHd OKMCACHHS B 3TUX CoeauHeHMsX. K KakuM KilaccaM COeIUHCHHIA
MOKHO OTHECTH 3TH BellecTBa?

4. NunonbHbid MOMeHT Moliekynbl HCN pasen 2,9 D. Beruncautb JIuHY AUIOINS.

2. Tecmoegwtit KOHmMpPO.JIb
1.  HaumbGompiryro Maccy B aTOMe UMeeT:

a) 7Ipo 0) COBOKYITHOCTb 3JIEKTPOHOB
B) COBOKYITHOCTb IIPOTOHOB I') COBOKYITHOCTb HEHTPOHOB
2.  I'maBHOe KBaHTOBOE YHCIIO XapaKTEPU3YET:
a) MOJICKYJISIPHYIO OpOHUTaIb, 0) OpueHTaIMIO OPOUTAIIN B IPOCTPAHCTBE,
B) YHCJIO SJIEKTPOHOB B aTOME; I) OOILYIO SHEPTHIO AIEKTPOHA.

3. KakoB ¢usmueckuii CMBICI H300pakaeMoii B BHJIE 00bEMHOHN «BOCEMEPKI aTOMHOM p-OpOrTai?
a) TIOBEPXHOCTh PABHOM 3JEKTPOHHOM MIIOTHOCTH, BHYTPU KOTOPOH 3aKIIFOUeHa MPOU3BOIIBHAS
YacTh AJIEKTPOHHOTO OOJIAKa;

0) TpaeKTOpHs ABM>KEHHUS SJIEKTPOHA;

B) MOBEPXHOCTh, BHYTPHU KOTOPOU 3aKIIFOUEHO IEKTPOHHOE O0JIAKO;

I) TMOBEPXHOCTh PABHOM 3JIEKTPOHHOM IJIOTHOCTH, BHYTPU KOTOPOM 3aKIIFOUEHa OIpe/ieieHHast
YacTh AJIEKTPOHHOTO OOJaKa.

4. @opmyna BBICIIETO OKCHJAAa DJJIEMEHTa C OJJIGKTPOHHOW KOH(Urypamuei aToma
1522s22p°3s23p%4523d'%p? — 510

a) 220; 6) 220s3; B) D0z; r) 00

5. DiexkTpoHHO KoH(HUrypamuy atoma 1522522p°3s23p°®4523d%4p° cooTBeTCTBYET PIEMEHT:
a) Mn; 0) Se; B) Br; r) Kr.

6.  DIeKTpoHHas KOHHTYpAIHs COOTBETCTBYIOIIAS HOHY SC°*
a) 1s22s22pf3s?3p®4s230; 6) 1s?2s22p®3s23pd;
B) 15%25%2pf3s23pb4s23d*; r) 1522522p°3s23p®4s23di4p3;

7.  Pacnpe/eneHuUe 3JIEKTPOHOB 0 SHEPTETHIECKUM YPOBHSM JUI aToMa 6pOMa— 3To Habop:
a)2, 8, 10, 5; 6)2,8,10,7; 8)2,8, 18, 5; r2,8,18,7.

8.  Yucao BalEHTHBIX JJCKTPOHOB B HOPMAaJlbHOM COCTOSHHHM aTOMa C 3JIEKTPOHHON KOH-
durypanmeit 1s22s22p°3s23p®4s2301%4pf5s24d*:

a) 1; 0) 2; B) 3; r)S.
9. Yuciio MOIHOCTRIO 3alI0JIHEHHEIX OHEPIreTUICCKUX HO}IypOBHeﬁ B aTOMC TUTAaHa paBHO:
a) 6; 0) 5; B) 3; r) 4.
10. CnocoOGHOCTH aTOMOB OT/aBaTh JICKTPOHBI YBEIIMUUBACTCS B PAY:
a) Li, Na, K; 0) Si, Al, C; B) Br, S, F; r)Si, P, C

11. TIIpuuywmna oOpa3oBaHMsI XUMHUUYECKOU CBSI3U — ITO...
a) MPUTSHKEHUE DJIEKTPOHOB; 0) yMeHbIlIeHHe 0011el YHEPTUN CUCTEMBI;



B) B3aUMOJICHCTBUE SACp ATOMOB;  T') MEPEKPBIBAHHUE MIEKTPOHHBIX O00JIAKOB.
12. BaneHTHOCTb aToMa — 3TO...
a) YHCII0O XUMUYECKUX CBS3CH, 00pa30BaHHBIX JTAHHBIM aTOMOM B COCJIMHCHUU;
0) cTerneHb OKHCIICHUS aToOMa;
B) YHMCJIO OTJAHHBIX WM MPUHSATHIX JICKTPOHOB;
I) YHCIO OJJIGKTPOHOB, HEAOCTAMOIIEe JUISI TOJYYEHHUS DSJICKTPOHHOH KOH(DUTYyparuu
OyMKaiflliero UHEPTHOTO Tasa.
13. T'mOpunuzarus opOuTaneit — 37o...
a) MOJeJb, KOTOPYIO XUMHKH MPHIYMANH JJIs1 OOBSICHEHUS IIPOCTPAHCTBEHHOTO CTPOCHHS
MOJICKYJT;
0) (usnueckoe sBIEHNE, KOTOPOE 3aKITF0YACTCS B U3MEHEHUHU (DOPMBI AJICKTPOHHBIX 00JIaKOB
npu 00pa30BaHUU XUMUYECCKOU CBS3H;
B) Tpoliecc 00pa3oBaHUs MOJICKYJISIPHBIX OpOUTaJIeH;
I') U3MEHEHHE KBAHTOBOT'O YHUCIIa OpOUTasIeH.
14. CKOJBKO 3JIEKTPOHOB, COJACPIKAIIMUXCS B MOJIEKYJIE STUJICHA, HE y4acCTBYIOT B 00Opa3oBaHHUH
XUMUYECKHUX CBsI3eh?

a)4 0) 12 B) 16 r) Bce yuactByroT
15. B kakoM city4ae TUIIBI CBA3€H paclosIOKEHBI 10 Mepe YObIBaHUS UX SHEPTUU?
a) Ban-nep-BanbcoBa, MeTajuiMyeckas; 0) /loHOopHO-aKLenToOpHas, HOHHAS;
B) /loHOpHO-akuenTopHas, BOJOPOIHAS; r) Bomopoanas, koBajieHTHasi HEMOJSIPHAS.
16. BeiOepure napy MoJeKyJ, Bce CBSI3U B KOTOPBIX — KOBAJCHTHBIE:
a) NaCl, HCI 0) CO2, PbO2 B) CH3Cl1, CHsNa r) SO2,NO2
17. B kakoM psiy MOJEKYJIbl pacHOI0KEHbI B MOPSAAKE YBEINYECHUS TOISIPHOCTH CBsI3ei?
a) HF, HC1, HBr 6) NHgs, PHs, AsHs
B) H»Se, H,S, H.O B) COo, CSy, CSe>
18. B kakoM H3 MepeuncIeHHBIX BEIIECTB €CTh BOJIOPOTHBIE CBSI3U?
a) CHa 6) CeHsOH B) NH4C1 r) CH3COONa
19. nuHa CBS3M YBEIMYHUBACTCS B PSIY
a) PCls, PFs; 0) C1Fs, BrFs;
B) SNCly, SiCly; r) C2Hs, CoHa.

20. AroMm a30Ta B MOJIEKyJle aMMHaKa UMeEeT...
a) JBe Sp-ruOpuAnbIe OpOUTATIN U 1BE HETHOpUIHBIE 2p-0pOUTau;
6) Tpu Sp>-TH6PUIHBIE OPOUTATH U OHY HETHOPHAHYIO 2p-0pOUTANb;
B) 4eThIpe SP>-THOpHIHbIE OpPOUTAIH;
r) Tpu Sp>-ruGpHHbIE OPOUTAIN U OAHY HETHOPHIHYIO 2p-0pOUTAID.

Pazoen I1. Ocnogwvl husuueckoii xumuu

1. Bonpocwt kK ycmuomy onpocy

1. Kakue ¢hopMynupoBKu mepBOro 3aKoHa TepMoanHaMuku Bam u3BecTHsl? Harmimmre
MaTeMaTH4ecKoe BHIPAKEHHE MIEPBOT0 3aKOHA TEPMOMHAMHUKH.

2.Uto Ha3bpIBaeTCs TepMOAUHAMHUYECKOW cucTemoi? Kakue crucTeMbl HA3BIBAIOTCS OTKPHI-
TBIMH, 3aKPBITBIMH, U30JIAPOBAHHBIMHU, TOMOTCHHBIMHU M T€TEPOTeHHBIMU? [IpuBeIUTE IPUMEPEHI.

3.Kakue mporiecchl Ha3bIBAIOTCS OOPAaTUMBIMU M HEOOPATUMBIMH, W30TEPMHUECKUMU, U30-
OapHBIMH, U30XOPHBIMH, aTHA0ATHYECKUMHU U KPyroBeIMU? [IpuBeIHTE IPUMEPBL

4.Yemy paBHa paboTa pacHIMpeHHUs Ta3a MpU W300apHOM, U30XOPHOM M U30TEPMUUYECKOM

npoueccax?

S. Yro HasbiBaercst TeroeMkocThio? Knaccudukanus teroemkocreil. KakoBa cBsi3b
TEIUIOEMKOCTH ¢ TEPMOJUHAMUYECKUMHU (PYHKIIUAM?

6. Yro Takoe sHTanenusa? KakoB e€ ¢usnueckuit cmpicn? KakoBa B3aMMOCBS3b MEXITY
TEIUI0TaMH IIPY TIOCTOSTHHOM JIABJICHHH U TIOCTOSTHHOM 00beMe?

7. Cdhopmynupyiite 3akon ['ecca u cienctBus u3 Hero. UTo Ha3bIBACTCS CTAaHAAPTHOU

TEIUIOTOM 00pa30BaHUs, CTOPaHUs, Pa3IOKEHUS U T.1.7



8. Kak onpenensercs Terora nporecca Ipy 3aaHHOM TeMIepaType, eClid U3BECTHA Tell-
JIOTa 3TOr0 IPOoLECcca NPU CTAaHAAPTHBIX YCIOBUSA U IPU MTOCTOSIHCTBE TEIIIOEMKOCTH?

9. Kakue ¢hopMynupoBKU BTOPOTO 3aKOHA TepMoauHaMuKu Bam u3BecTHbl? Hanmummre
AQHAJIUTUYECKOE BBHIPAYKEHUE BTOPOTO 3aKOHA TEPMOJMHAMUKHU Ul OOpaTUMBIX U HEOOPAaTUMBIX IpO-
LIECCOB.

10. Kak omnpenenuTs u3MeHEHUE SHTPOINUU NpU (PA30BBIX MPEBpAILICHUSAX, TP U3MEHE-
HUU TEMIIEpATyphl, 1aBJIECHUS WIH 00BbEMA?

11. Kak cBsi3aHa sHTponMs ¢ TEPMOJIMHAMHYECKON BEPOATHOCTHIO cucTeMbl? [IpuBeanre
dbopmyny bonsiimana - [Tnanka.

12. [Ipu Kakux ycCIIOBUSIX BHYTPEHHSISI SHEPIUsl MOXKET CIY>KUTh KpPUTEPUEM HallpaBJie-
Hus npouecca? Ilpy Kakux ycaoBHUSX SHTAIBIUS MOXKET CIYKUThb KPUTEPUEM CaMOIIPOU3BOJIBHOTO
npouecca? KakoBo €€ u3MEHEHHE B ATUX YCIOBUSAX?

13. Kakoe cocTossHME Ha3bIBA€TCS COCTOSHHUEM XHUMHUYECKOIO paBHOBecHUs? VY cCioBUA
XMMHMYECKOro paBHOBecus. KOHCTaHTa paBHOBECHS.

14. KakoBo BiausiHuE TeMIiepaTypbl, KOHIIEHTPAlMU U JaBJICHUS Ha CMEIEHUE XUMHYe-
CKOT'O paBHOBecHs?

15. Kaxkosa B3aumocss3p mexay Kp u Kc? Csi3p n300apHO-U30TEPMHUIECKOTO (M30X0P-
HO-M30TEPMHUYECKOr0) MOTEHLIMaNa ¢ KOHCTaHTOoW xuMuueckoro pasHosecus Kp (Kc).

16. Urto n3yuyaet xumMuieckas KuHeTruka? 3agauu XuMUYECKON KMHETUKHU ?

17. Uro Ha3bpIBalOT CKOPOCTHIO XMMHUYECKOW PEAKIUM, OTUEro OHa 3aBUCHUT? CpenHss u
HCTHUHHAsI CKOPOCTH PEAKLHUU.

18. Kak M3MEHSI0TCS CKOPOCTh XMMHUYECKOW PEaKLMKU M KOHLEHTPAlUU pearupyrolmux
BEILIECTB BO BPEMEHH?

19. Uto Ha3BIBAIOT AJIEMEHTAPHOM CTajuen peakiuii?

20. Urto Takoe MOJEKYISAPHOCTh U MOPAIOK XxumMudeckoi peakuuu? Ilo kakomy mpusHa-
KY pPEaKLMH pa3fesaroTcs Ha nopsAaku? B yeMm oTiinyre MOJNEKYIIpHOCTH OT Nopsiaka’?

21. UTo MOHMMAIOT MOJ MEXaHU3MOM XUMHUYecKoW peakuuu? JlaiiTe XapakTepuCTUKY
IIPOCTBIX M CJIOKHBIX peakuuil. [IpuBeaure npumepsl.

22. UYrto npeacTaBisitoT co00i ypaBHEHUsI peakluid IEpBOro, BTOPOTO U TPEThEro Mopsi-
KOB? BO3MOXHBI I peakuy Ipyrux MOopsIKoB?

23. Kak BnusieT Temneparypa Ha CKOpOCTb XMMHYECKOHM peakiuu? UTo Takoe 3HEprus
aKTUBaLU?

24. CdopmynupyiiTe OCHOBHBIE MOJIOKEHHUSI TEOPUH CTOJIKHOBEHMH. UTO mpenacTaBisieT
co00# MpeAdKCIIOHEHIMANBHBIN (akTOp B ypaBHEHUU AppeHnyca?

25. OcHOBHBIE OJIOXKEHUS TEOPUU MEPEXOIHOr0 COCTOAHUA. UTO mpencraBisieT coOoi

MPEIPKCIIOHEHIIMANBHBIN (aKTOp B ypaBHEHHMHM AppeHHyca NPUMEHUTENIBHO K YpPaBHEHMIO [UIs
KOHCTaHTBI CKOPOCTH PEaKIUU B TEOPHH MEPEXOAHOTO COCTOSTHUSA?

26. JlaiiTe XapaKTepUCTUKY CIIOKHBIX pEaKLui, npuBeaute npuMepsl. [lokaxxure kuHe-
THYECKYIO 3aBUCHUMOCTD ISl CJIOKHBIX TOMOTE€HHBIX PEAKIIMN B 3aKPBITBIX CUCTEMAX.

27. Kakue peakunn HazbiBaroTcs nenHsiMu? [lpusenurte npuMepsl.

28. KakoBbI OCHOBHBIE MTOJIOKEHNS TEOPUHM KMHETHKH LIEMHBIX Pa3BETBICHHBIX U HEpas-
BETBJICHHBIX peakLnii?

29. Kaxkue peakuuu HazpiBatoTcs poroxumuueckumu? [IpuBeanre npruMepsl.

30. Yro Takoe KaTanu3, KakMe BELIECTBA HAa3bIBAIOT KaTaln3aTopamu?

31. B 4yem cymHOCT TOMOT€HHOTO M reTeporeHHoro kartanusa? llpuBeaute mpumepsl.

Y ca0Bus BEICOKOM aKTUBHOCTH KaTajJm3aTtopa

2. 3adauu 0ona pewteHus
1. Ucxons w3 TemioTel oOpa3oBaHMsl Tazoo0OpaszHoro auokcuaa yriaepoma (AHC = —393,5
kJ[x/Monb) u Tepmoxumudeckoro ypaBHEHUST Cpagur) + 2N20r) = CO2r) + 2Nor); AH® = —5557,5
k/J[/MoIb BEIUMCIHTH TerioTy odpaszoBanus N2O (T.).
2. Kak mamenuthest ckopocth peakiu 2NO(T.) + Oz(r.) = 2NO2(T.) ecnu yMEHbIIUTh 00BeM



PEaKIMOHHOTO COCY/Ia B TPH pasa.

3. Koncranra paBroBecust romorenroi cuctembl CO (r) + H20 (r) = CO2 + Hz (1) npu Heko-
TOpPOH Temrieparype paBHa l. BelumciuTe paBHOBECHBIC KOHIICHTPAIIMH BCEX PEArHPYIOIIMX Be-
IeCTB, ecii ucxoaubie KoHeHTpanuu: Cco ~ 0,01 momw/i1; CHz0 = 0,40 MoJIB/I1.

4. Tpsimast uu oOpaTHasi peakius OyIeT MPOTeKaTh MPU CTAHIAPTHBIX YCIOBUSX B CHCTEME
2NO(r) +02(r) = 2NO2(r) OtBer MoTHBHpYIiTe, BhruncanB G9s MPSIMOIi PeaKIuH.

5. [onp3ysich naHHBIME TAOJUIIEI, BeraucauTe AH peakum:

2Mg (x.) + CO2 (r.) = 2MgO (k.) + C (rpadwur)

6. Beruucnure, BO CKOJIBKO pa3 YMEHBIIUTCS CKOPOCTh PEaKIUU, MPOTEKAOIIEH B ra30BOM ¢a-
3e, eciu MoHu3uTh Temmeparypy ot 120 mo 80°C. TemneparypHsbiid KOd)PHUITUEHT CKOPOCTH peak-
iy 3.

7. Teruotel obpa3oBanus HC°gs okcuma (II) u oxcuma (IV) a3zoTa COOTBETCTBEHHO paBHBI
+90,37 xJIx u +33,85 k/x. Onpenenute S°208 n G208 miist peakuuit nomaydenuss NO u NO2 u3 mpo-
CTBIX BEIIECTB. MOXHO JIU MOJIYUYUTh STU OKCUIBI IIPH CTAHJAPTHBIX ycloBusAx? Kakoi U3 okcuaoB
o0pasyercs npu BeICOKO# Temmeparype? [logemy?

8. PaBnosecue romorennoit cuctemsl 4HCI () + O2 = 2H20 (1) + 2C12 (T) ycTaHOBUIIOCH HpHU
CIICAYIOIIMX KOHIEHTpaIusax pearupyronmx Bemect: [H20]= 0,14 mons/n; [C12]=0,14 mons/n;
[HCI]= 0,20 moms/m; [O2] = 0,32 Monb/a. BerauciuTe ucxoaHble KOHIEHTPAIUH XJIOPOBOIOPOIA U
KHCIIOpO/1a.

9. Hanumure BhIpakeHUE Ui KOHCTAaHTBI paBHOBECHs TOMOTeHHOH cucteMbl 2502 + Oz =
2S503. Kak u3MeHHUTCSI CKOPOCTh MpsIMON peakiuu — oOpazoanust SO3, €CIM YBEIHYUTH KOHIICH-
tpanuto SO; B Tpu paza?

10. MoryTt 11 B CTaHAAPTHBIX YCIOBUSX PEAKIIMH CAMOIPOU3BOJIBHO MPOTEKATh B M-
MoM HanpasiaeHuu npu 298 K u 1500K?

Cla (r.) + 2HI (r.) = 12 (x.) + 2HC1 (1.) Q)

I> (x.) + H2S (r.) = 2HI (r.) + S (x.) 2

11. Kpucranaunaeckuit xmopus aMMOHUSI oOpa3yeTcsi pU B3aUMOJCHCTBUHU Ta3000pas3-
HBIX aMMHaKa U XJOpUAa BojaopoAa. Hamumure TepMOXUMUYECKOe YpaBHEHHE dTON peakilMu, BbI-
qrcauB ee TeroBoi 3¢ dext. CKONMBKO TETIIOTHI BBIICIUTCS, €CIIA B PEaKIIUK OBLIO H3PAaCX0I0BaHO
10 » amMuaka B miepecueTe Ha HOpMajibHbIE YCIOBHS?

12. B kakom Hampasiennn cmectutbest paBHoBecue B cucteme CO(r)+Cla(r)=COClI(r),
€CIIM TIPY HEW3MEHHOH TeMIlepaType YBEIUYUTh JIaBlIeHHE MyTeM YMEHBIIEHHUS oObeMa Ta3oBOi
cmecu?

13. Hanummre BbIpakeHWe MAJii KOHCTAHTHI PaBHOBECHS TOMOTEHHON CHCTEMBI
CHs4 + CO2 = 2CO + 2H». Kak cinenyer u3MeHUTh TEMIEPATypy U AaBJI€HUE, YTOOBI TOBBICUTDH BbI-
xoJ1 Bojopoaa? Peakmust oOpa3oBaHus BOAOPOIA SHIOTEPMHUIECKAsL.

14. [Tostb3ysich CIPaBOYHBIMU JTAHHBIMH, YCTAHOBUTH, BO3MOXHO JIH TIPH TEMIIEpaTypax
298 u 2500 K BoccTaHOBIIEHHE AUOKCH/IA TUTAHA 10 CBOOOHOTO METaJlIa 10 CXeMe:

TiO2 (k.) + 2C (rpaduTt) = Ti (x.) + 2CO (r.)

15. .B cucreme A(r)+2B(r)=C(T) paBHOBecHbIe KOHIIeHTpaluu paBHbl 0,06, 0,23 u 0,89
MOJIB/TT COOTBETCTBEHHO. HallThi KOHCTaHTY paBHOBECHS M UCXOJHBIC KOHIIEHTPAIIUU BEIIECTB A U
B.

16. [Ipu nonmyyeHnn 3KBUBaJICHTHON Macchl ruapokcraa kaiabius u3 CaO (x) u H20 (k)
BeiensieTcss 32,53 k/[x Temnorel. HanmummTe TepMOXUMHUYECKOE YpaBHEHUE 3TON PEaKIMH U BbI-
YHCIIUTE TETUIOTY 00pa30BaHuUs OKCH/IA KAIBITHSL.

17. Hanummure BeIpakeHHe 11 KOHCTaHTBHl PABHOBECHs] TE€TEPOTEHHOM CHCTEMBI
C + H20 (1) = CO + Ha2. Kak cienyeT u3MEHUTh KOHIICHTPAIIMIO U JIaBJICHHE, YTOOBI CMECTUTD PaB-
HOBECHE B CTOPOHY 00paTHOM peakii — o0pa30BaHMsI BOAHBIX MapoB?

18. [Ipu coennnenun 2,1 r xenesa ¢ cepoi Beiaenwioch 3,77 k/[x. PaccunraTtes Temiory
oOpa3zoBaHus cynbhuaa xKenesa.
19. Peakmus ropenus anerminena uaet no ypasHeHH0 C2Ha(T) + 5/202(1) = 2CO02(T) +

H20(x) Beruucnute G081 S°208. OOBSACHUTE YMEHBIIEHUE SHTPOIUU B PE3YJbTATE ATOM peakiiuu



20. [Tpu HexoTopoit Temmeparype paBHoBecue B cucteMe 2NO2(r)=2NO(T) +O2(r) ycra-
HOBHJIOCH Tipu cieayromux koureHtpanusax [NO2]=0,006 mons/a, [NOJ=0,024 mons/n. Haittu
KOHCTaHTY paBHOBeCHs U UCXOAHYIO KoHIeHTparuio NO».

Paszoen Ill. Xumuueckue cucmemoi
1. Peiimunzo6oit KonmpoavHoii paoomot No2
BAPUAHT Ne 1

1. CocraBbTe MOJIEKYJISIpHBIE M HOHHBIE ypaBHeHuUs ruaposmsa coneii: BaClz, (CH3COO)2Mg,
NaS. [ToaTBepauTe cpeny peakluuu JIAKMycoM U (HeHOIPTATICHHOM.

2. JlonumuTe cXeMbl peakiuii, moadoepure Ko3PGUIMEHTH METOJIOM 3JIEKTPOHHOTO OajaHca U
YKQ)KUTE BOCCTAHOBHUTENb U OKHCIHUTENb:

KNO3 —
PbO2 + MnSO4 + HNO3(KOHH-) -

3. K 250 r 5 %-ro pactBopa runpokcuaa Hatpus go6aBwiu 34,5 T okcuaa HaTpusi Beraucoure
MacCOBYIO JIOJIIO BEIIECTBA B MOJYYSHHOM PacTBOPE.

BAPUAHT Ne 2

1. CocraBbTe MONIEKYIsIpHBIE U HOHHBIE YpaBHeHUs ruaponu3a coneit: KsPOs, AgNO3, Na2SOs.
[ToaTBepauTe cpemy peakiuu JaKMycoM U (PeHOIPTaTECHHOM.

2. JlonumuTe cXeMbl peakiuid, moadepuTe KOdPPUIUSHTH METOIOM 3JICKTPOHHOTO OaiaHca u
YKa)XUTE BOCCTAHOBUTENb U OKUCIIUTEb:

Na+ Oz —
Pd + H2SO4(xonn) —

3. Ha 3,9 r xamus moneiictBoBaym 41,1 mi Bogsl. Ompenenute maccoByro moito (%)
MOJIYYE€HHOH EN0YH.

BAPUAHT Ne 3

1. CocraBbTe MOJIEKYJISIpHBIC U HOHHBIE ypaBHeHUs ruapoinsa coneii: CU(NO3z)2, KBr, MnSOas.
[TonTBepauTe Cpemy peakuuu JaKMycoM U (GeHOI(PTaTICHHOM.

2. Jlonumure cxeMbl peakuuii, nogdoepure KodpGUIMEHTH METOJIOM JIEKTPOHHOIO OanaHca U
YKQ)KUTE BOCCTAHOBUTEIb M OKUCIIUTEID!

Mn + H2SO4(komn) —
Ni + HNO3(pass) —

3. IIpu B3aumopmeiictBuu 11 T 3arps3H€HHOro kapOoHaTta HAaTpusi C HU30BITKOM
XJIOPOBOJIOPOJTHOM KHUCJIOTHI MOMy4uinoch 2,24 i (H.y.) raza. Berauciaure maccoByro mono (%)
IIpUMECEH B COJE.

BAPHUAHT Ne 4

1. CocTaBbTEe MOJIEKYIISIPHBIC U MOHHBIE YpaBHEHHs ruaponusa coneit: NazxS, ZnBrz, Ca(NOs)..
[ToaTBepauTe cpemy peakiuu JakMycoM U (eHOIPTATCHHOM.

2. JlonumuTe cxeMbl peakiuii, nogdepure KodpPHUIMEHTH METOOM 3JIEKTPOHHOr0 OajaHca U
YKQ)KATE BOCCTAHOBUTEIb H OKUCITUTEID!

KCIOs; —

KMnO4 + H2O2 + HySO4 —

3. CKoJBKO T M Kakoi cosn oOpasyercs, eciau nponycTuts 1,12 5 yrnekucnoro rasza yepes 50
M 12% pactBopa runpokcuna kanus (p = 1,1 r/m).

2. Tecmoewtit KoHmpob

1. PacTBOopamu Ha3bIBAIOT...

1) wu3onMMpOBaHHBIE CHUCTEMBI, OTIEICHHBIE OT OKpYXKAIOUEH Cpenbl peaabHON WIIHN
BOOOpakaeMoil MOBEPXHOCTHIO pa3jiena; 2) TOMOTEHHBIE CHUCTEMbI, HE CIIOCOOHBIE K OOMEHY
BEIIIECTBOM C OKpY)Karolleld cpeaoil; 3) rOMOTEeHHBIE CHCTEMBI, COJEp)Kallhe HE MEHee IBYX
BELIECTB; 4) r€TEPOreHHBIE CMECH, COJEPIKAIINE HE MEHEE JIBYX BEILECTB.

2. B 3aBUCHMOCTHU OT arperaTHOr0 COCTOSTHUSI pAaCTBOPUTEIIS PACTBOPHI OBIBAIOT. ..



1) ®UIKUMH, TPO3PAYHBIMH, OKPAILICHHBIMH; 2) TBEPIAbIMHU, aMOP(HBIMH, CTEKIO00pa3HBIMH;
3) TBepABIMH, XKUJIKUMHU, ra3000pa3HbIMU; 4) ra3000pa3HbIMU, KUIKUMH, MyTHBIMU.

3. Haubornee pacnpocTpaHeHHBII paCTBOPHUTEIH — ITO. ..
1) cniupt; 2) mapckas Bojka; 3) Opom; 4) Boja.

4. PacTBOp, 6€3 KOTOPOTO YEJIOBEK HE B COCTOSHHH MPOXHUTH B OYKBAaJIbHOM CMBICIIC HH JTHS,
Ha3bIBACTCHL...
1) Booif; 2) osieymoMm; 3) MOBApEHHOM COJIbIO; 4) BO3yXOM.

5. Bozayx —ato

1) cMech paBHBIX KOJMYECTB a30Ta U KUCIOPOa;

2) cmech 21% xucnopoma, 78% aszora, 0,03% yriekucioro rasa (1mo o0bemy), a TaKxKe
HE3HAYUTEIIBHBIX KOJIMYECTB OJIATOPOIHBIX I'a30B; 3) XUMUYECKOE COSIMHEHHE a30Ta, KUCIOpOoia U
MapoB BOJBI; 4) YUCTHIN KUCIOPO/] ¢ HEOOIBIIMMHU 100aBKaMH 030HA.

6. I3BeCTHBI 1BE€ OCHOBHBIE TEOPHH PACTBOPOB:
1) Xxumuueckass M SJIEKTPOIUTHYECKast; 2) (u3nueckas U XUMHUYECKas; 3) KMHETUYECKas U
KaTaJuThueckas; 4) MOJIEKyJsIpHasi U MOHHas.

7. Xumuueckas (CoapBaTHAs) TEOPHS paCTBOPOB BEIIECTB MpeaiokeHa 6osee 100 et Haza...
1). bytnepoBeiM; 2) MenaeneeBbiv; 3) Knaneiiponom; 4) Baut-I'oddom.

8. CyTh CONBBATHOI TEOPHH (YaCTO €€ Ha3bIBAIOT TUAPATHON, €CIIM PACTBOPUTEIIEM SIBIISIETCS
BOJIa) COCTOUT B TOM, UTO...

1) pacTBOpHTENns paccMaTpuBaeTcsl Kak XxuMudeckn wuHAu(QepenTHas cpema; 2)
HpeHHOHaFaCTCﬂ OTCYTCTBI/IC MG)KMOJ'ICKYJ'ISIPHOFO B3aI/IMOI[€I\/JICTBI/I$I KaK MC)K)Iy qacTuaoamMun
PacTBOPEHHOTO BEIIECTBA, TAK U MEXK]y YaCTUIIAMU PACTBOPUTENSI U PACTBOPEHHOTO BEIIECTBA; 3)
Memny qacTHuaMun paCTBopeHHOFO BE€OIeCTBA H MOHGK}U’I&MI/I paCTBOpI/ITCJ'Iﬂ HpOI/ICXOZ[I/IT
B3aMMOJICIICTBUE, B pe3yJbTaTe KOTOPOrO OO0pa3yloTcs HECTONKHE COEAMHEHUS TMEePEMEHHOTO
cocTaBa, Ha3bIBaeMbIC cOJIbBaTaMu; 4) TPU PACTBOPESHUW BEIECTBA - TOHIKACTCS DHEPTHUs
AKTHUBAIUH.

9. HccrnenoBaHus BOJHBIX PacTBOPOB TOKA3allk, YTO B HUX OOPA3yOTCS COCIAUHEHHS YaCTHII
PacTBOPEHHOIO BEIECTBA C MOJIEKYJIaMH BOJIbI. DTH COCIUHEHHSI HAa3bIBAOT. .
1) runpokcugamu; 2) ruapaTaMu; 3) aHTHIpUIaMH; 4) METEOPUTAMHU.

10. MHoraa ruapaTHas BOAA HACTOJIBKO MPOYHO CBsI3aHA C PACTBOPEHHBIM BEIIECTBOM, YTO MPU
BBIJICJICHHU €r0 M3 PacTBOpPa BXOJHMT B COCTaB €ro KpHUCTAUIOB. Boma, BXomsimias B CTPYKTYpY
TaKMX KPUCTAJJIOB, HA3bIBACTCH. ..

1) ruapaTHOI; 2) THAPOKCUIHON; 3) KPUCTAIUTN3AI[MOHHOM; 4) TUCTUILTHPOBAHHOM.

11. 3akon Payns rmacur, uro...

1) pacTBOpUMOCTb ra30B, HAXOJAIIUXCS B CMECH, MPSIMO MPONOPIUOHAIbHA UX MapIHAIbHBIM
JABJIEHUSM, a HEe OoOIeMy JaBICHUI0O CMECH;, 2) €CIH B BOJE YXE€ PacTBOPEHO KakKoe-n0o
BEIIECTBO, TO B ATOM pacTBOpE ra3bl PAaCTBOPSIOTCS XyXe, 4eM B YHMCTOM Boje; 3) mojo0Hoe
pacTtBopsieTcsi B 1oJ100HOM; 4) 00BbeMBbI ra30B, BCTYIMAOIIUX B PEaKLHUI0, OTHOCATCS APYT K IPYTy
KaK HeOOJIBIITNE IIeITbIC YHCIIA.

12. KonuuecTBEHHBIN COCTaB pacTBOPA BHIPAKAIOT C ITOMOIIBIO MTOHSTHS. .

1) mapuuanbHOTO AaBJE€HUS; 2) KOHLIEHTpAUUU; 3) IIIOTHOCTH; 4) aAIUTUBHOCTH.

13. Ilox KoHIIEHTpaMen pacTBOpa MOHUMAIOT. ..



1) cooTHomIeHHME MeXIy KOJIMYECTBAMH pPACTBOPEHHOI'O BELIECTBA M PACTBOPUTENS; 2)
COJIepKaHNe PacTBOPEHHOI'O BEIECTBA (B ONPEAEICHHBIX €JMHULAX) B €AUHUIIE MacChl U 00beMa;
3) naBiieHHE HACBILIEHHBIX MApOB PAaCTBOPUTENS B 3aBUCUMOCTH OT KOJIMYECTBA PACTBOPEHHOIO
BEIIECTBA; 4) MJIOTHOCTh PacTBOPA.

14. Yame Bcero Juisi BEIpAXKECHUS! KOHIIEHTPAIIMH UCTIONB3YIOT. .

1) MaccoByr0 A0J0, MOJSIPHYIO KOHIIEHTPALIUIO, MOJIBHYIO JIOJIO; 2) MapluaibHOE JaBJICHUE,
MPOICHTHYI0 KOHIICHTPAIMIO, OOIee YHCIO PACTBOPEHHBIX BEIIECTB, 3) KOIPPUIMCHT
PacTBOPUMOCTH, PACTBOPUMOCTh, OOBEMHYIO JIOJIO0; 4) YHCICHHOE 3HAUYE€HUE TUIOTHOCTH PacTBOPA,
KOX(QPUIMEHT MPETIOMIICHHS, JIEKTPOIPOBOIHOCTh PAacTBOPA.

15. MaccoBast 10Ji5 METHJIOBOTO CIIMPTa B pacTBope, coaepxkamieM 60 r crmpra u 40 T BOIBI
paBHa...

1)1,5 2) 0,6 3) 0,5 4) 2

16. Cmemanu 200 r pacTBOpa IUIFOKO3BI C MAacCOBOH ao0iei pacTBopeHHOro Bemiecta 20% u
300 r pactBopa ¢ maccoBoii noneit 10%. MaccoBast 107151 BelIecTBa B MOJyYSHHOM PacTBOpE paBHA

1) 14 2) 15 3) 16 4) 18

17. Macca conu HeoOXxonumasi Uit IPUTOTOBIICHHS 2J1 pacTBOPa ¢ MOJISIPHOW KOHIIEHTpAIUen
cynbdara maruus 0,2 MoJb/11, paBHa rpaMMam
1) 48 2) 96 3) 24 4) 72

18. B pactBOpe ruapokcuaa HaTpusi 00beMoM 211 U KOHIeHTparuer 0,5 MO/ COMepKUTCS
I paCTBOPEHHOTO BEIECTBA

1) 40 2) 6 3) 20 4) 80

19 MOJ'I?[pHafI KOHHCHTpaIH/If{ BABOC MCHBIIIC MOJ'I?[pHOfI KOHHCHTpaIII/II/I 3KBHUBAJICHTOB IJIS1
pacTtBopa
1) KNOs 2) ZnSO4 3) HCl 4) AICI;

20. OObem pactBopa KOH ¢ wmomspHoOii KoHIeHTpanuedl sksuBaneHta (,1mounb/m,
HEOOXOMMBIN /1t HelTpanu3anuu 20 M pacTBOpa a30THOM KUCIIOTHI C MOJISIPHOW KOHIIGHTpaIHen
skBuBasieHTa 0,15Moib/1, paBeH MUJUTWIIATPAM.

1) 15 2) 20 3) 45 4) 30

Pazoen 1IV. Konnouonas xumusn
1. 3a0auu ona pewenusn:

1. Ompenenute BeIMYMHY MOBEPXHOCTHON aKTHMBHOCTH JlaypaTa HATpHsl, €CIU JIOrapupm
KKM ero BoJHOTO pacTBOpa cocTapiseT 168 (KOHIEHTpAIHs B MOJIB/IMS); Gxin = 40 3pr/cM 2; 6 =
71,18 apr/ cm2.

2. Jlnst BOOHBIX PacTBOPOB JOJACIMICYIb(aTa HaTpus ompeaeieHsl jorapudgmer KKM npu
JBYX 3Ha4eHUAX Temmeparypsl. Onpenenure, Kak BIUSET MOBBIINICHHE TeMIIEPaTyphl Ha MOBEPX-
HOCTHYIO aKTHBHOCTb JI0/IeITIIICYTb(daTa HATpHs. 18 = — 2,04 (ipu 20 °C) 1 Ige=— 2,01 (pn 60
0C); Oxxm = 44 apr/em? (mpu 20 °C), G = 413pr/em? (mpu 60 °C); 6o = 72,75 spr/em? (pu 20 °C );
60 = 66,18 spr/cm? (mpu 60 °C); KoHIEHTpaIHs B MOJB/MM>.

3. Omnpenenute KPUTHUECKOE 3HAUCHUE MEK(A3HOTO HATSHKEHUS IpU 00pa30BaHUU YACTHII C
pasmepamu a = 2-107° cm nmpu 100 °C. Jlorapudm OTHOIIEHNS YMCIa YaCTHIL JUCTIEPCHOH (a3l K
YHCIIy MOJIEKYJI IUCIIEPCUOHHON cpenbl paBeH 30.



4. Jorapupm KKM Boanoro pactsopa oseata Hatpus ripu 7 °C cocrasnser 30 mpu BhIpase-
HUM KOHIIEHTPAIlUU B MOJIB/AM>, G = 26 3pr/CM2, co = 74,64 3pF/CM2. Onpenenure BEIUYHHY T10-
BEPXHOCTHOW aKTHBHOCTH OJieaTa HaTpHsl.

5. Paccumraiite kpuTHueckoe 3HaueHHE Mex($a3HOTO HATSHKEHUS MTPH 00pa30BaHUU YaCTHUIL C
pasmepamu a = 2:107° cm npu 25 °C. Jlorapudm OTHOLIEHHS YHMCIIa YACTHIL JUCIIEPCHON (a3bl K
YUCITy MOJIEKYJI TUCTIEPCUOHHOM cpefibl paBeH 15.

6. Paccuuraiite paguyc mumeit [IAB B BogHOI cpefie, cuuTas X cPepudecKuMu, 1o clie-
JYIOIMM JaHHBIM: Kodbdurment muddysun munemt npu 313 K pasen 0,69-101 mM%/c, Bsa3kocTs
cpensl — 8-10* IMa-c.

7. Kaxoii 06beM pacTBopa HUTpaTta cepebpa ¢ koHueHrtparmeii 0,001 Mons/aM° ciemyer
no6asuth k 10 cm® pactBopa xnopuaa Hatpus ¢ ¢(NaCl) = 0,002 momns/am>, 4TOOBI OTYYUTH 3071,
rpaHyJibl KOTOPOTO 3apsKEHBI MONI0XKUTENbHO? HanummTe cxeMy CTpOeHUsT MULIEILIbI 30J151.

8. Kaxoit o6sem 0,001 M pactopa FeCls mano mo6asuts k 0,03 mv® 0,002 M pactBopa
AgNO3, uyToOBI yacTHIBI 301 XJIOpHUIa cepedpa B AIIEKTPUUYECKOM IOJIe ABUTATUCH K aHOTY?
Hanummre hopMymy MUIIEITUTBI 305151.

9. Tlopor Koarymsuu 3075 THAPOKCHAA kene3a docdar-noHamu paseH 0,37 Mmomb/mme,
Kaxkoii 06beM 5%-Horo pactBopa docdara Harpus (p = 1,05 r/em’) Tpebyercs a1s koaryasuun 750
em® 30ma?

10. 301b CEpHOKHUCIIOTO OapHs MOJIydeH CMEIICHHEM PaBHBIX 00beMOB pacTBOPOB Ba(NO3)2
u H>SO4. Hanumute Gopmyny munesmisl. OQUHAKOBBI JH MCXOJHBIE KOHLEHTPALUU PAcTBOPOB,
€CIT YaCTHIIBI 30151 TEPEMEIIAIOTCS K aHOAY?

11. Jlns nomydenus 3011 AgCl ememamu 10-107° m® 0,02 1. pactBopa KCI/ u 100-107° m3
0,05 =. pactBopa AgNO3z. Hanummre Gopmyiny MHIEIUIBI 3TOTO 30Ji1 M YKKUTE HaAIpaBIICHUE
JBUKEHHSI YACTHII IIPH dJeKTpodopese.

12. 3omp AI(OH)s mony4eH CMelmIeHHeM paBHBIX 00BeMOB pacTBopoB AICl3 m NaOH.
Hanummre dopmyny munemnst 305, OAUHAKOBBI JIH UCXOIHBIE KOHIIEHTPALIUU YJIEKTPOIUTOB, €C-
JIM TIPH AJIEKTPO(ope3e YaCTHIIBI IBMKYTCS K KaToay?

13. 3oab Fe(OH)s moayuen meromom ruaponusa FeCls. Hamumure hopmynny mMuiienbl, ec-
JIM CYUTATH, YTO CTAOMIIN3aTOPOM 30JIs SIBJISIETCS] pACTBOP OKCHXJIOPHIA JKEeNe3a.

14. Hanummre Gopmyny munemisl AQJ, eciu B KauecTBe cTabUIM3aTOpa B3SAT HUTPAT cepe-
Opa. KakoB 3HaK 3apsijia KOJUIOUIHBIX YaCTHIL?

2. IIpumepnolii nepeuens peghepamusnovix mem

1. YenoBek Kak CynepKOJION]

2. Mexda3zHoe B3auMOJIEHCTBUE TUCIIEPCHBIX CUCTEM.

3.ITogGop 1 MeToAbl PeryJupoBaHMs PEOJOrMYECKHMX M MHBIX CBOWCTB TreneoOpa3yronux
coctaBoB (I'OC), npumensiembix B TexHonoruu ['PII.

4.3ayeM B KOCMOCE aare3us

5. CBepxXKpUTHYECKOE COCTOsHME  BeniectBa. [IpuMeHeHMe U IIpeuMylecTBa
CBEPXKPUTUYECKUX (DITFOMIHBIX TEXHOJIOTHUH.

6. PaccestHue cBeTa U €ro BKJIaJ B ONTHUYECKHE CBOICTBA TUCIEPCHBIX CUCTEM.

7. UckyccTBeHHbIE aniMasbl (Kak npuMep noiaydenus JJC koHaeHcanuen)

8. CTpyKTypHO-MEXaHHYECKHE CBOWCTBA JAMCIEPCHBIX CHCTEM-UJACANbHBIE MOJEIN
MIOBE/ICHUS CUCTEM.

9. CTpyKTYpHO-MEXaHUYECKUE CBOWCTBA AUCIIEPCHBIX CUCTEM — MTOBEICHUE PEaIbHBIX Tel

10. 3p10yune necku (nedopmanus U peogorus)

11. MeramionoauMepsl U MOKPBITUS — dNIEKTpodope3om

12. Hano4dactuiiel 3010Ta — U3 MUKPOAIMYJIIbCHIA

IlepeyeHnb BONIPOCOB U 3a]aHHH,
BBIHOCHMBIX HA 3K3aMeH



1. OCHOBHBIE MOHSATHUS, ONPEACIICHUS U 3aKOHbI B XUMHUH. (DKBUBAJICHT, 3aKOH YKBHBA-
JICHTOB; OCHOBHBIE T'a30BbI€ 3aKOHbI, XUMUYECKUE YPABHEHUS).

2. XapakTepUCTHKA IIOBEICHUs JJIEKTPOHOB B aromax. KBaHToBble uncna. [IpuHiun
[Taynu. ITpaBuno ['yama. Tunsl opOuTaield 1 MOPSAIOK 3allOTHEHUS dJIEKTPOHHBIX YPOBHEH (TpaBu-
na KiieykoBcKoro).

3. Crpoenue crnoxkHbIX aToMOB. DaKTOPHI, BIUSAIONIUE HA SHEPTUIO 3JIEKTPOHOB B MHO-
TORJICKTPOHHOM aToMme (3apsf spa, TJIABHOE KBAHTOBOE YHUCIIO, 3PPEKThI SKPaHUPOBAHUS U TPO-
HUKHOBEHUS)

4. Ilepnonnueckuit 3akoH. Ilepuoanueckas cucrema snemeHToB . M. Menneneesa B
CBETE YYCHHMS O CTPOCHHUH aToMa. DJIEKTPOHHBIE aHajoru. KallHOCUMMETpUYHBIE AJIEMEHTHI.
5. [Tepuoanueckoe U3BMEHEHHUE CBOMCTB XMUMHYECKHUX 3JIEMEHTOB, COCIUHEHUN. Panny-

Cbl aTOMOB M MOHOB. OD(QEeKTUBHBIN 3apsa aToma. BropuuHas nepuoanYHOCTb. DHEPrusi HOHU3A-
LUK U CPOJICTBO K 3JIEKTPOHY. DIEKTPOOTPULIATEIBHOCTD 3JIEMEHTOB. [IeprogMUHOCTh H3MEHEHUS
CTEIIEHH OKUCJICHUS SJIEMEHTOB.

6. Teopusa xumuueckon cBszu. [lapamerpel xumudeckou cBs3u. KoBaneHTHas CBS3b.
MeTtoa BaJIeHTHBIX CXeM M METOJl MOJIEKYJSIpHbIX opOuTaneil. MexaHn3Mbl 0oOpa3oBaHMs KOBa-
JIEHTHOW CBsi3u. BakHeliine MOHATHSA: KOOPAMHALMOHHOE YHMCIO, BaJEHTHOCTh, IMOpUAN3ALUS.
[TongpHocTh Monekya. [lonsgpusanus MOHOB: MONIAPU3YIOLIEE AECHCTBHE U MOIApU3yeMocTs. Ilpa-
Buna Dasnca. [Ipenckazanne reoMeTpUIECKOi GOPMBI MOJICKYII.

7. Xumuueckasi cBsizb. MoHHas cBsa3b. Ilpeanonoxkenuss ®asiHca I MpeacKa3aHUs
creneHu noHHOCTH. OCHOBHEIE CBOMCTBA HOHHOU CBs3u. CBOMCTBA MOHHBIX COSIUHEHUIA.
8. OcHoBbl TepMoxuMuH. [lepBblil 3akoH TepMoauHaMuku. [IpuMeHeHue nepBoro 3a-

KOHA TEPMOJMHAMHMKHU. BHYTpEHHSS SHEPrusi U SHTANbMNMS. DHEPrusl KpUCTATIMYECKON PEIIETKHU.
Tennora pactBopenus. Bropoit 3akoH TepMOAMHAMUKH. DHTPOIUSI.

9. 3aBUCUMOCTh TEIIOBOro 3¢ (dexra peakuu oT TeMieparypbl. TenioeMKocThb. 3aBu-
CUMOCTbh TEIUIOEMKOCTH BEILIECTBA OT TEMIIEPATYpPHI.

10. Xumuueckoe paBHoBecue. CMeIleHre XUMHUIECKOro paBHOBecus. Da3oBoe paBHOBE-
cue. [Ipuniun Jle [larense.

11.  Tlonstusa «dasza», «KOMIOHEHT», «cTeneHb cBoOOABIY. [IpaBuio ¢a3 I'nG6ca. Pac-
TBOPBI Fa30B B )KUJIKOCTSIX.

12. Xumnueckas kuHeTuka. CKOpOCTh peakilfy, BIUSHUAE Pa3IMUHbIX (PaKTOPOB Ha CKO-

pPOCTh XUMHUYECKOW peakunu. MOJIEKYISIpHOCTh U MOPAJOK XMMHUYECKUX peakiuil. Kunetndeckas
KJIacCU(pUKALUS PeaKIHil.

13. 3aBUCHUMOCTb CKOPOCTH peaklu OT Temmeparypbl. Uuciao 3¢(HeKTUBHBIX CTOJIKHO-
BEHUI U CKOPOCTh OMMOJIEKYJIIPHOM ra30BOM peakuu

14.  DnekTponpoBOIHOCTH PACTBOPOB. M3MepeHHe COMPOTUBIEHHS IEKTPOIUTHUECKOM
suerikd. J{uddy3ust u Murpaius HOHOB B pPacTBOpE.

15.  PaBHOBecHbIe aneKTpoaHbIe npouecchl. Knaccuukanus snekrponos [lotenmomer-
pus. BonsTamnepomerpus.

16.  Xumuyeckue MCTOYHMKHM TOKA. THIBI U KOHCTPYKIMU rajlbBAaHMUECKUX 3JIEMEHTOB.
AKKyMyJISTOpBL. TOIUIMBHBIE 2JIEMEHTHI.

17.  DOnektponu3. DAEKTPOIN3 BOAHBIX PACTBOPOB 3J1EKTpoauTOB. KynoHomerpus. ['anb-
BaHOIUIACTUKA U TaJIbBAaHOCTETHsl. DIIEKTPOJIU3 PACILJIaBOB.

18.  Dnekrpoxumuyeckas KOPpPO3US METaIOB. THUIMBI 3JIEKTPOXUMHUYECKON KOPPO3UH.
Knaccudukanus kopposuu. IlaccuBHOCTh. MeToIbI 3aIIUTHI METAJUIOB OT KOPPO3HHU.

19.  Oxwucnutenu m BoccraHoBUTENH. OKHUCIUTEIbHbIE M BOCCTAHOBUTEIbHbBIE CBOMCTBA
MPOCTBIX  BELIECTB W  XUMHUYECKMX  coenvHeHud.  Krnaccudukamuss — OKUCIMTETBHO-
BOCCTAHOBUTEJbHBIX PEAKLIUM.

20.  IIpupoma moBepxHOCTHOW sHepruu. OOIIKME TEPMOJUHAMHYECKUE MMapaMeTphl IO0-
BEPXHOCTHOTO CJIOS.



21.  Yto Takoe MOBEPXHOCTHOE HATSHKEHHE M KaK OHO BO3HHMKaeT? 3aBUCHUMOCTH IO-
BEPXHOCTHOT'O HATSKEHHUS OT Temrieparypbl. Kakue cymecTByroT METOIbl U3MEpPEHUs OBEPXHOCT-
HOT'O HATSKEHUA?

22.  BuytpeHHss (IoJiHas) yJelbHas MOBEPXHOCTHAs SHEPrus. YCIOBUS M MEXaHU3M
MIPOIIECCOB CaMOITPOU3BOJILHOTO YMEHBIIEHHUS TOBEPXHOCTHOM YHEPTUU U (POPMHUPOBAHUE MTOBEPX-
HOCTHOTO CJIOSI.

23.  Kakwue Kiacchl BEMIECTB OTHOCAT K TTOBEPXHOCTHO-aKTUBHBIM M MHAKTHBHBIM BEIIIC-
ctBaM U nouemy? Kakue BeliecTBa Ha3bIBaIOTCS MOBEPXHOCTHO-aKTUBHBIMH M WHAKTUBHBIMHU Be-
miecrsamu? [IpuBeaure npumepsl.

24. KonnuecTBEHHbIE XapaKTEPUCTUKU U KiIaccuUKaIus TucnepcHbix cucreM. [lonydenue
1 0YUCTKA JTHO(HOOHBIX 30J1€H (KOJUTOMIHBIX PACTBOPOB).

25. OnTryeckue CBOMCTBA 30JICH: pacCcesiHHe, TIOTJIONMIEHNEe CBETa, OKpacKa 30J1ei. DIeKTpo-
KMHETHYECKUE CBOMCTBA KOJUIOMIHBIX PACTBOPOB: 00pa30BaHUE U CTPOCHHUE ABOWHOTO HIIEKTpHUE-
CKOTO CIIOSI.

26. O0mras XapakTepUCTUKa MHKPOTETEPOTE€HHBIX CHCTEM (CYCHEH3UH, dMYIbCUH, TCHBI,
a’p030J11, TOPOIIKH).

Tab6auna 9 — IlpuMepsl OLIEHOYHBIX CPEACTB € KJIIYAMH NPABUJILHBIX O0TBETOB

. Bpems
Ne Tun [IpaBuibHBIN p
DopMyIMpOBKA 3aaHU BBITIOJTHEHUS
n/n | 3agaHus OTBET
(B MUHYTaX)

OIIK-1 - Cnoco0eH npuMeHATH 0a30Bble 3HAHHMSA B 00/1acTH (PU3MKO-MATEeMaTHYECKUX H
(nJ1M) ecTeCTBEHHBIX HAYK B cdepe cBOei NPodecCHOHAIBHOM AeATeJIbHOCTH

1. 3amanue | [Ipocreiimas (smnmpuveckas) ¢dopmymna 1 1
3aKpBITOTO | YKa3bIBAET...
TUTIA 1) 4nciI0 aTOMOB B MOJIEKYJIE

2)COOTHOIIEHUE MEXAY YUCIOM aTOMOB B
BEIIECTBE
3) mOpsAAOK COEAMHEHUS aTOMOB B
MOJIEKYJIe
4) MOJIEKYJISIPHYIO Maccy BelIeCcTBa

2. Yucna 35 u 17 B o603nauennu atoma "Cl 3 2
MOKAa3bIBAIOT...

1) 4Kc0 MPOTOHOB U YUCIIO HEUTPOHOB
2) MaccoBOE YMCIIO U 3apsij sapa

3) aToMHYI0 Maccy W MOPSAIKOBBIM HOMEp
XJiopa

4) oOmiee YUCIIO DJIEKTPOHOB M YHCIIO
BAJICHTHBIX JIEKTPOHOB B aTOME

3. A30T pu OOBIYHBIX YCIOBUSIX — 3TO... 4 1
1) TshKenblii METaUT CEpeOPUCTOrO IBETA

2) GecrBeTHAs MACASHUCTAs KUIKOCTh

3) 0HOATOMHBIN WHEPTHBIH a3

4) ra3 6e3 1[BETa M 3amaxa, COCTOAIIMIA K3
JIBYXaTOMHBIX MOJIEKYJI

4. Hcxons u3 3Haka AG°298 ciemyromux 2 2
peakuui
PbO2 (k.) + Pb (x.) == 2PbO (x.):
AG®298 <0

Sn02 (x.) + Sn (x) = 2SnO (k.):
AG°298 > ()




n/a

Tun
3aJaHusd

®opMyIIMpOBKa 3aJaHU

[IpaBunbHBIIA
OTBET

Bpewms
BBITIOJIHCHU A

(B MUHYyTaxX)

cleNaTh BBIBOJ O TOM, KakKuWe CTEICHU
OKHCJICHHOCTH 0Oojiee XapakTepHbl s
CBHHIIA U 0JIOBA:

1) nst cBuHIA +2, A1 ooBa +2

2) nns cBuHLA +2, A1 onoBa +4

3) st cBuHIA +4, 17151 0J10BA +2

4) nist cBUHIA +4, 111 0J1oBa +4.

5. Ecnim  TemmeparypHbiii k03 dUIIMEHT 4 3-5
XUMHYECKON peakiuu paBeH 2, TO TpH
nosbimeHnn Temnepatypsl ot 20°C 10
50°C ckOpOCTh peakuuy ...

1) ymenbiaercs B 4 pasza

2) yBennuuBaeTcs B 6 pa3

3) yMeHblIaeTcs B 2 pasza

4) yBenuuuBaercs B 8 pa3

K 60 r 10%-ro pacrBopa caxapa 6 3
nobaBumu 40 M Boabl. MaccoBasi oJist
caxapa B  IOJYYEHHOM  pacTBOpe
COCTaBJIsIET %.

7. [IpocTpaHCTBO BOKPYr aTOMHOTO sijipa, B
KOTOPOM HaubOoJee BEPOSTHO
HAXOXJIEHWE OJJIGKTPOHA, Ha3bIBACTCS

6. 3agaHue
OTKPBITOTO
THIIA

OpOUTATBIO 1

8. HemeTannmyeckue CBOMCTBA SJIEMEHTOB B ocnabeBarmT 1

pinyO-N-C-B

9. [Tpw KUMSTYEHUN YCTPAHSICTCS BpPEMCHHAS
HKECTKOCTb.
10. [Ipu noBbiieHUU TemmepaTypsl Ha 10° 0,8 3-5
CKOPOCTh HEKOTOPOU peakuuun
yBenuuutcs B 2 pasza. [Ipu temmneparype
30°C  ckopoctb  peaknmm — 0,2
MoJb/(1*MuH), a pu Temnepatype 50°C

[TonHBIN KOMIUIEKT OLIEHOYHBIX MAaTE€pHajoB MO JUCUUIUIMHE ((OH] OLIEHOYHBIX CPEICTB)
XpaHUTCS B AMEKTPOHHOM BHJIE Ha Kadeape, yrBepxaaroend pabouyro MporpaMMy AUCUUILIIUHBL, U
B LleHTpe MOHUTOpPHUHTA U ayIUTa KayecTBa O0yUeHHS.

7.4. MeToauyeckne MaTepHaJbl,
pe3yJbTaToB 00y4eHHs M0 JUCHHUILINHE

Texymuid W BHYTPUCEMECTPOBBIM KOHTPOJIb, MPOMEXKYTOUHAS aTTeCTalusl Y4eOHBIX
JTOCTHDKCHHH CTYJEHTOB MPOBOJUTCS TyTeM OauTbHO-PEUTHHTOBOM cHucTembl. OOmmas oreHka
y4eOHBIX JOCTHKEHHUI CTY/IEHTa B CEMECTpE 10 y4eOHOMY KypCy OmpezensieTcst Kak cymMmma 0asuios,
MOJIYUEHHBIX CTYACHTOM IO pa3IUYHbIM (opMaM TEKYIIEero M MPOMEXKYTOUHOTO KOHTPOJS B
TE€4YEHHE JAHHOI'O CEMECTpA.
Tadoauna 10 — TexHoJsioruveckasi KapTa peTHHIOBBIX 0a/1J10B MO AUCHUNJINHE (MOIYJII0)

onpeesiimue

npoueaypbl  OleHMBAHMUSA



KomunuecTBo MakcumanbHoe
No KonTponupyembie . Cpok
/1 MEpPOIPUATHS MEpOTIpHATHH KOTHHCECTBO MIPEICTABIICHHUS
/ Ganbl O0ayIoB
OcHoBHOI 0JI0K

1. | BeimonHeHue W OTYET IO 9/3.5 31 10 PaCIUCAHUIO

nabopaTopHol padboTe ’
2. | BeimomHeHue MPakTHYECKOTO 9/1 9 10 PAaCIUCAHHIO

3a/laHus
Bcero 40 -

bJiok 6onycoB

3. ITocewmenue 3ausaTuit 18/0,3 55 110 PACIIMCAHHIO
4. | CBoeBpeMeHHas crada 9/05 45 I10 PACIIMCAHUIO

J1a00paTOPHBIX pabOT ’ ’
Bcero 10 -

JlonmoaHuTeIbHBIH 0JI0K* *
5. | Dx3amen | 1/50 50 10 PaCIHCAHUIO
Bcero 50 -
UTOoro 100 -
Tabauna 11 — Cucrema mrpadoB (17151 0THOT0 3aHSITHA)
ITokazareinb bann

Ono3gaHue Ha 3aHATHE -1
Hapymenne yue6HOM TUCIUIIMHBI -1
HerotoBHOCTH K 3aHSATHIO -1
[Tpomyck 3ausTHS 6€3 YBaXKUTEIBbHON MPUYHHBI -1

Tao6auna 12 — llkana nepeBoja pedTHHIOBBIX 0a/171I0B B UTOTOBYI0 OLIEHKY 32 ceMecTp IO
AMCHUIJIMHE (MOAYJII0)

Cymma 6aminoB Omnenka no 4-0annpHOM 1IKase
90-100 5 (oTIMYHO)
85-89
75-84 4 (xoporio)
70-74
65-69 3
60-64 (YZIOBIIETBOPUTEIHHO)
Hunxe 60 2 (HeyIOBJIETBOPUTEIIHHO)

HpI/I pcam3aniui  JUCHUILJIMHBI B 3aBUCUMOCTU OT YPOBHA TOATOTOBJICHHOCTU
o6yqa}01u1/1xcs{ MOTYT OBITH HCIIOIL30BAHLI HMHEIC (bOpMBI, MCTOABI KOHTPOJA W OLCHOYHBIC
CpeacTBa, UCXoas U3 KOHerTHOI\/'I CUTyalluH.

8. YYHEBHO-METOAUYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHHE

JUCHUIIJINHBI
8.1. OcHoBHas JuTEpaTypa
1. Kpyrmsakos, [1.M. ®@u3nueckas 1 KOJUIOUAHAS XUMHUS. 2-€ U31.; ucnp. - M. : Beicml,
k., 2007. - 319 c. (353k3).
2. CysopoB A.B., O6mas xumus [nexkrponnsiii pecypc] / CyBopos A.B., Hukonbckuii
JI b - CII6.: XUMU3 AT, 2017. - 624 C. URL:

http://www.studentlibrary.ru/book/ISBN9785938083035.html (OBC «KoHCy/IbTaHT CTyICHTa))



http://www.studentlibrary.ru/book/ISBN9785938083035.html

8.2. lonosiHuTEILHAS JIMTEPATYpPa

1. 'muaka H.JI. OGmiast xumust : yue0. moco06. s By30B / mof. pen. AWM. Epmakosa. - 30-¢
u3.; ucnp. - M. : «MuTerpan-npecey, 2004. - 728 c. (87 sk3.)

2. I'mmaka H.JI. 3amaum u ynpakHeHHs] MO OOIIEH XMMHUHU : J0H. M-BOM BBICHIETO H
cpennero crienuainbHoro oopaszoBanusi CCCP B kadecTBe yueO. moco0. Juisi BYy30B. - UCIIpaB. - M. :
«UHurerpan-npeccy, 2004. - 240 c. (86 3k3.)

3. I'enbd™man, M.U. Kommouanas xumus. - M3xa. 2-e ; crepeotun. - CII6.- M.- KpacHonap:
N3n-Bo «Jlanby, 2004. - 336 c. (34 7k3.)

4. AnapueB A.U., O6mas xumus. COOpHUK 3a1aHUH C MPUMEpaMHU PEIICHUH [ DIeKTPOHHBIN
pecypc]: yueb. mocobue / AmapueB A.W. - HoBocubupck: M3a-so HI'TY, 2013. - 119 c. - URL:
http://www.studentlibrary.ru/book/ISBN9785778222557.html (9BC «KoHCYIbTaHT CTYACHTa))

8.3. UnTepHeT-pecypchbl, HeOOX0AMMBbIe VIS OCBOEHUSI U CUUILIMHBI (MOYJI51)
1. DOnexrtponnas Oubmuoteunas cucrema (ObC) OOO «Ilonurexpecype» «KoHCynbTaHT
cryzaenTay: Www.studentlibrary.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIVIMHBI (MOAYJIS)

MarepuanbHO-TeXHHUYECKOE oOecredeHne y4yeOHOW AMCUUIUIMHBI BKJIIOYAaeT B ce0s
ayIUTOPUU ISl TPOBEACHUS JIEKIMOHHBIX, CEMHMHApCKUX 3aHATUI. Y4eOHble ayIuTOpUH,
OCHAIllEHHbIE MYJIbTUMEIUHHBIMU POEKTOPAMU JUISl JEMOHCTpAIMK y4eOHOro MaTepuala.

[Ipu HeoOxomumocTu pabouas HporpaMMa JAUCLUIIMHBI MOKET OBbITh aJanTHpOBaHA JUIS
obecrieyeHnss 00pa30BaTEILHOrO MPOLECCa MHBAINIOB U JIUL C OIPAaHUYCHHBIMU BO3MOXXHOCTSIMU
3JI0pOBbsI, B TOM YHCJIE JUIsl JUCTAHIUOHHOrO 00yueHwus. [l aToro Tpedyercs 3asBiIeHUE CTYACHTA
(ero 3aKOHHOTO MpPEICTaBUTENSA) M 3aKIIOYEHHE ICHXOJIOr0-MeINKO-TeJarornueckoil KOMUCCUN
(IIMIIK).


http://www.studentlibrary.ru/book/ISBN9785778222557.html
http://www.studentlibrary.ru/

