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1 Henab u 327241 AUCHUILIMHBI
Lenp mucuumawHbl — CHOPMUPOBATH MPEACTABICHUS Yy CTYICHTOB 00 OCHOBHBIX
3aKOHOMEPHOCTSIX COCTaBa M CTPOEHUS, a TAaKKE CBOMCTBAax BEIECTB, BXOJAIIUMX B COCTaB

TOPHBIX IIOPOI.

33}13‘[“ JAUCHUIIIMHbI:
1) OCBOMTH 0COOEHHOCTH cocTaBa, CTPOCHUA U CBOMCTBa B€IICCTB, BXOAAIINX B COCTaB

TOPHBIX ITOPOJ;

2) BBIABUTH HANPABJICHUS MCIOIb30BAHMS TOTYUYCHHBIX 3HAHUIM O TOPHBIX MOPOIaX B
po(heCcCHOHANTLHOM e TEIbHOCTH OyIYIIEro CreluaincTa-HeTITHHUKA.

2 MecTo TUCUMILTHHBI (MOYJIS) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucnuniuza (MOIyib) OTHOCUTCS K 0a30Boil yacTu Oioka 1 «/lucrumiunel (MOmymm)»
yue6noro miana 05.03.01 I'eomorusi, npoduns MHxeHepHas reoIoTHs.

[IpepekBU3NTHI AUCHUIUIMHBL: IEPEYEHb ONMOPHBIX JUCLUIUIMH OTCYTCTBYIOT.
[ToctpexBusuThl AucuumInHbl: O6mmas reonorusi, Munepanorus, Kpucramiorpadus.

3 (I)ole/lpyeMble KOMIICTCHUMHA U MHAUKATOPLI UX TOCTHKCHUA 110 JTUCHUIIJIMHE

Koani
KOMIIeTeHIINH

Conep:xanue KoMneTeHUH i

Koa u HauMeHOBaHMe HHIMKATOpa
JOCTHKECHUSA KOMIICTCHIIUN

OIIK-1

Cnocoben MIPUMEHSATD 3HAHUS
(GyHIaMEHTAJILHBIX Pa3JeJIOB HAYK O
3emute, 0a30BEIE 3HAHUA
€CTECTBEHHO-HAYYHOTO u
MaTeMaTHYECKOTO  IUKJIOB  TIpHU
pelIeHUH CTaHJAPTHBIX
po¢eCCHOHANIBHBIX 3a]1a4

OIIK-1.1. 3Haer ¢yHAAMEHTAIBHBIX
pa3fenoB Hayk O 3emiie; HMeeT
0a3oBEIC 3HAHUS €CTEeCTBEHHO-
HAyYHOTO U MaTEMaTHYECKOTO [IUKIIOB
pu perieHnn CTaHJIaPTHBIX
npodeccHoHaNBHBIX 3a7a4

OIIK-1.2. ymeeT MpHUMEHSATh 3HAHUS
(yHIIaMEHTAIbHBIX Pa3JelioB HAyK O
3emie, 0a30BLIE€ 3HAHUS €CTECTBEHHO-
HAyYHOTO U MaTEMaTHYECKOTO [IUKIIOB
pu perieHnn CTaH/IAPTHBIX
npodeccuoHaNBHBIX 3a7a4

OIIK-1.3 Bnageer 3HAHUSIMH
(yHIIaMEHTAIbHBIX Pa3JEeiOoB HAyK O
3emiie, 0a30BLEIMHU 3HAHHUSIMHU
€CTECTBEHHO-HAYYHOTO U
MaTeMaTHYECKOT0 [UKJIOB pu
pelieHun CTaHJapPTHBIX
poeCCHOHANBHBIX 3a]1a4

4 CTpyKTYpa U coepkaHue AUCUMIIMHBI (MOLYJI5)
4.1 CTpyKTypa AMCUMIIMHBI (MOLYJI51)
OO6miast TpyAOEMKOCTh AUCIUIUIMHBI (MOAYJsl) cocTaBiseT 3 3adeTHhIXx eauHuil (108
aKaJeMHUYECKUX YacoB).

Ounas ghopma 0byuenus




TpynoemkocTsb,

Bun pabotst aKaJ. 4acoB
1 cemectp BCETO
OO01mas Tpy10eMKOCTh 108 108
KonrakTHasi padora: 60 60
Jlexuuu (Jlek) 18 18
[Tpaktuueckue 3austus (I[1P) 0 0
JlaGopatopusbie pabots (J1ad) 36 36
KonraktHas paboTa B IeprUo/i TEOPETUIECKOTO 00yIeHUS ) )
(KontTO):
[IpoBeneHME TEKYIUX KOHCYJIbTAIMI 2 2
NunuBuayanpHas paboTa Co CTyACHTaMHU 3 3
[TpomexxyTouHast aTTecTanus (3a4eT, YK3aMeH, 3a4eT C OLIEHKOM ) DK3amMeH DKk3amMeH
Konrpoins KonTpon
Has pabora bHAS
pabora
KonTtlTA 1 1
CamocrosiTesibHas padora: 22 22
- 8bINOJIHEHUE UHOUBUOYATbHO20 MBopUecKo20 3adanus (U173)- 2 2
«ducnepchuvle cucmemvl 6 Heghmezazogom deney; «Hccnedosanue
Gaxkmopos, 8nUAIOWUX HA KOPPO3UIO MEMALIULECKO20 U30eTUsLY
- HanucaHnue pegpepama (P); 4 4
- camocmosmenvHoe u3ydeHue pasoenos (Amnorponus, NpUMeEpH 3 3
AJUTOTPOIHBIX CO@,I[PIHeHPIﬁ, q)yHZ[aMCHTaHBHLIC M 4YacTHBIE 3aKOHBIL. 3aKOH
COXpaHCHHA MACCBI-OHEPIUH; 3aKOH 3KBHUBAJICHTOB, IIOCTOSAHCTBA COCTABd, KPATHBIX
oTHomeHNH, Asoragpo. W3otomsl. Ilpumepsl wu3otomoB. Mcropust pasBUTHA
HpeI[CTaBHCHI/Iﬁ O CTPOCHHHU aToMa. Xumuyeckas CBsI3b U CTPOCHUEC MOJICKYJI.
Xumuueckass  TepMoauHaMuka. IlepBelif, BTOpOI M  TpEeTUH  3aKOHBI
TepMoaAnHaMHKH. VIHIMKaTOPHI);
- camono02omogka (npopabomia u nogmopernue 1eKYuoOHHO20 3 3
Mamepuana u Mmamepuand y4eOHuKo8 u y4eonvix nocoouii);
- N0020MO6Ka K 1a00PAMOPHLIM 3AHAMUAM, 4 4
- N0020MOBKA K NPOMENHCYMOUHOU ammecmayuy u m.n.) 3) 3)

4.2 PacnipenesieHde BUIOB Pad0Thl M UX TPYAOEMKOCTH IO pa3jesiaM AUCHUNIMHBI

(Mmomyuis)
Ounas ¢popma oOyueHust
Ne Paznen aucuummHel/ DOopMBI TEKYILETO
n/m TEMBI Buner yue6Hoit paboTh! (B KOHTpPOJISI yCIIEBAEMOCTH,
qacax) IIPOMEXKYTOUHOM
aTTecTaluu
KOHTaKTHast
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Pasnen 1. OcHoBHEBIE 1 5 0 6 5 baui-onpoc, JIUCKYyCCHS,
MOHSATHUS U 3aKOHBI, CJIOBApHBI JTUKTAHT, TECT,
UCIOJIb3YEMbIE MIPU PAKTHYECKOe 3aJlaHue,
HCCIIEI0BAHUH TBOPYECKOE 3aaH1E
BELIECTBEHHOTO
COCTaBa TOPHBIX MOPOJ]
Pazgen 2. Crpoenue | 1 4 0 0 4 bmuu-onpoc, nuckyccus,
BEIIIECTBA CJIOBapHBIN JUKTAHT, TECT
Paznen 3. 1 6 0 24 9 bmun-onpoc,  auckyccus,
3aKOHOMEPHOCTH CIIOBAapHBIA JUKTAHT, TECT,
MPOTEKAHUS MPaKTUYECKOE 3a/IaHNE
XUMHYECKHUX PEaKIIHii
Pa3nen 4. PactBopsl 1 3 0 6 4 bmuu-onpoc,  auckyccus,
CIIOBAapHBIA JUKTAHT, TECT,
MPaKTUYECKOE 3a/IaHNE
9K3aAMEH 1 9K3ameH no bunemam
Koumponvnas paboma | 1
UTOTO: 18 0 36 22

4.3 Coneprxanue pa3aeioB JUCHUNINHBI

Paznen 1. OcHOBHBIE NMOHATHS U 3aKOHBI, UCIIOJIB3YEMBIE IIPU HUCCIIEIOBAaHUHU BEIECTBEHHOIO
cocTaBa FOPHBIX MOPOJ

1.1.  OcHOBHBIE XWMHUYECKHE TOHSATHS: aTOM, XMUMHYECKHH JJIEMEHT, W30TONMHBIA COCTaB
aTOMOB, MOJIEKYJIa, MIPOCThIE U CIIOKHbIE BellecTBa. Aitorponus. BameHTHOCTh. XuMudeckuit
HKBUBAJICHT, MOJISIPHAsI Macca DKBUBAJICHTA.

1.2. TlonsiTHe O TOPHOM MOpOAE, KIacCU(PHUKAIMI HEOPraHMYECKUX M OPraHMYeCKHX BEIECTB,
BXOJSIIUX B cOoCcTaB TOpHBIX mopon. [lomsrne o mucmepcHoil cucreme. Knaccudukamms
JUCTIEPCHBIX CHCTEM.

1.3. Mertoasl wHcciaenoBaHUsS TOPHBIX TMOPOJA. XHUMHUYECKHME METOJbl J1abopaTOPHBIX
UCCIIE0BAHUMN.

1.3. ®yHnameHTaNbHBIE W YaCTHBIE 3aKOHBL. 3aKOH COXPAaHEHUS MAacChI-DHEPTHH; 3aKOH
HKBUBAJIEHTOB, IOCTOSIHCTBA COCTABa, KPaTHBIX OTHOIIEHUH, ABOTraapo.

1.4, Knaccupukanusi XUMHUECKHX PEAKIUN: 0 YHCITY HCXOTHBIX BEMIECTB W MPOJYKTOB
peaKIMy, MO BBLACICHUIO WIN TOIJIOUICHUIO TerJja, MO arperaTHOMY COCTOSHHIO HMCXOIHBIX
BEIIECTB W TMPOJYKTOB pPEaKIWH, MO HAJIMYUIO/OTCYTCTBUIO KaTajlu3aTopa/MHTUOMTOpA, IO
00paTUMOCTH, 10 U3MEHEHMIO cTeneHn okucienus. Knaccuduxanus OBP.

1.5. Konnenrtpamus pactBopoB. CriocoObl BBIpaXKCHHS KOHIICHTPAIIMM PACTBOPOB: MaccoBas
JOJ7Isl  pacTBOPEHHOTO  BEIIECTBA, MOJSPHAs KOHLEHTpAIMs, MOJSpHAs KOHLEHTpAIHs
SKBUBAJIECHTA, TUTP, MOJSUIbHAsI KOHIIEHTpAIMs, MOJbHBIE A0au. PactBopumocts. Ilepepacuér
OJTHOTO CrI0c00a BBIPAKEHUS KOHIICHTPALUH B IPYTOM.

Paznen 2. Ctpoenue BemiecTBa



2.1. Crpoenne aroMa. XapaKT€pUCTHKa 3JIEMEHTApHBIX YACTHUL], COCTABISAIOIINX ATOM.
CocraB sapa. M3otonsl. ictopus pa3BuTus NpeACTaBICHHU O CTPOCHUH aToMa. TeopeTndeckue
OCHOBBI COBPEMEHHOM TEOPUU CTPOCHUS aTOMa. ATOMHBIE OpOUTAIIN, YHEPTCTUUECKUE YPOBHU U
MOAYPOBHHM, OCHOBHBIE NPUHIUIBI UX 3aIIOIHEHUS: MPUHLNAI HAUMEHBIIEH SHEPIuH, NMPUHLHUII
[Taynu, mpaBuio ['yaaa. DnekTpoHHbIE POPMYIIBI AaTOMOB, BAJICHTHBIE SJICKTPOHBI.

2.2. Ilepuoanyueckuii 3akoH U nepuoanyeckas cucrema [[. . MengeneeBa. CBsi3b 3JI€KTPOHHOTO
CTPOCHMSI aToMa C €ro IOoJIOKEHHEM B Tmepuoauyeckoi cucteme. CBoHCTBa aTOMOB,
MEPUOIUYECKH U3MEHSIOIINECS B 3aBUCUMOCTH OT aTOMHOI'O HOMEpA: PaInyChl AaTOMOB U HOHOB,
SHEPTUsi HOHU3AIUH, CPOACTBO K 3JIEKTPOHY, SJIEKTPOOTPULIATEILHOCTD.

2.3.Xumuueckas CBs3b U CTpoeHHE MoJieKyl. OCHOBHBIE OCOOEHHOCTH XHMHUYECKOTO
B3aMIMOJICHCTBUSI M MEXaHHM3M OOpa30BaHUS XMMHUYECKOW CBsi3U. THIBI CBSI3eH W BIMSHUC
XapakTepa XUMHUYECKOM CBSI3M Ha XUMHYECKHE CBOMCTBa BemiecTB. KoBaleHTHas CBS3b.
OOMeHHBI U JOHOPHO-AKIENITOPHBI MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOH cBsi3u. Teopus
rUOpuAM3alMl ¥ TPOCTPAHCTBEHHAsT CTPYKTypa Mojekyl. VoHHas CBsi3b, €€ »Heprus,
OCOOEHHOCTH COEAMHEHUN C MOHHOHN CBsI3bl0. OCOOCHHOCTH XMMHUYECKOW CBSI3UM B MeETasUIax.
Bonopoanas cBsA3b, ee npupoaa U 3Heprus. BiusHue BOAOPOIHBIX CBSI3€M Ha CBOKMCTBA BEILIECTB.
ArperatHbie COCTOSIHUSI BEIIECTBA C TMO3UIMK XMUMHYECKUX CBSA3CH MEXKIY €ro 4YacTHUIAMU.
Kpucrannuueckast u amopHas CTpYKTYpbl TBEPIOTO COCTOSHUS.

2.4 KommiekcHble coenunenns. Ctpoenue komiiekcHbix coequHenuit (KC), knaccuduxanus u
HomeHkiatypa KC. IloBegeHue KOMIUIEKCHBIX COEAMHEHUHM B PpPACTBOPAX, KOHCTAHTHI
Hecroitkoctu KC.

Paznen 3. 3akoHOMEPHOCTH POTEKAHUS XUMHUYECKUX PEaKITHil.

3.1. Xumunueckas tepmoanHamuka. Cucrema tepmoaunamudeckux (TZ1) nousaruit: T[] cucrema,
XUMHYecKas (paza ¥ KOMIIOHEHT, TOMO- M TeTeporeHHble cuctembl, T/[ mapamerpsl U QyHKIHH.
[lepBblii 3aKOH TepMOJMHAMUKU. BHYTpEHHSISI SJHEPTUS M SHTAIBIMS. DHTAIbINUS 00pa30BaHuUs
BEIECTBA U XMMHUYECKOM peakiuu. 3akoH ['ecca u ero ciefcTBusi, TEPMOXUMUYECKUE PACUETHI.
OHtponusa. Bropoil u TpeTuii 3aKkoHbl TEPMOAMHAMUKHN. 3aKOHOMEPHOCTH U3MEHEHMSI SHTPOIINH.
Ouneprust ['m66ca. HampaBnenue npoTekaHHs XUMHUECKUX peakiuil. TepMoauHaMu4ecku
YCTOWUYHMBBIE BEIIECTBA.

3.2 Xumunyeckoe paBHoBecue. ObpaTuMble 1 HEOOpaTUMbIe XUMHUECKUE peakui. XUMHUYECKOe
paBHOBECHE C MO3ULUN TEPMOJUHAMHKUA M KUHETHKU. [IpU3HAKM HCTHMHHOTO XUMHYECKOIO
paBHOBecHs. 3aKOH JeicTBUS Macc i paBHoBecud. [Ipunuun Jlelllarense, ero nmpaktuieckoe
3Ha4YCHHUE.

3.3. Xumunueckas kuHeTuka. CucreMa OCHOBHBIX MOHATHM XUMHUYECKON KMHETUKHA: TOMOT€HHBIE,
TETEPOre€HHBIE PEAKIINH; IIPOCTHIE U CIIOKHBIE PEAKIINH.

CKOopoCTh XMMHMUECKON peaklUuu. 3aKOH JIEHCTBUSA Macc I CKOPOCTEH MPOCTBIX M CIIOKHBIX
peaxuii. KoHcTaHTa CKOPOCTH XMMHUYECKOH peaklnu, €€ PU3NIECKUil CMBICII.

[TonsiTne o kartanmus3e. l'oMOreHHBIH M TeTeporeHHbId KaTtanu3. KaTtanus3atopsl, MeXaHW3M
BIIMSIHUSI KaTaIN3aToOpa Ha CKOPOCTh XMMHYECKOM PEaKIINH.

3.4. DnexTpoxuMHUECKHe npolecchbl. MexaHn3M BO3ZHUKHOBEHUS JIEKTPOJHOrO MOTEHIIMAIa Ha
rpaHuIe MeTal — pacTBOp. CTaHmAapTHBIE SJIEKTPOAHBIE NOTEHIMAIBI, X H3MEPEHHE C
MIOMOILBIO BOJOPOAHOIO JJeKTpoaa. YpaBHeHue Hepucra. Pap HanpspkeHWi MeTauios.
CraHgapTHbIE OKHMCIUTEIBbHO-BOCCTAHOBUTEIBHBIE IOTEHIMAJIBI, HAMpPABIECHUE IIPOTEKAHUS
OBP.

["anpBaHNYECKUE INEMEHTHI KaK HCTOUYHUKH JIEKTPUYECKON SHEPIUU. DIIEKTPOIBHKYIIAs CUJIA,
ee CBs3b ¢ dHepruel ['mboca.

ONEKTpPOJIN3 pacTBOPOB M PACIUIaBOB BEUIECTB. OJEKTPOIM3 C PACTBOPUMBIM aHOAOM.
KonnyecTBeHHBIE 3aKOHOMEPHOCTH dJIeKTposin3a (3akoHbl Dapanest). [[pumeHeHne JIeKTpoIn3a.

Paznen 4. PactBOpbI



N

N

3aKOHOMEPHOCTH  IPOLECCOB  pacTBOpeHus. V3MeHeHue 3HTalbluU, SHTPOIIUM U SHEPIUn
['n66ca mnpu pactBopenuu. Pa30aBieHHBbIC, HACHIIICHHBIC U NEPECHIIICHHBIC PACTBOPHI.
Teopus snexrponuTudeckoil aucconuanuu. [lokasaTenn auccoluanyy: CTENEHb, KOHCTAHTA.
OcoOeHHOCTH ~ PAacCTBOPOB  CHJIBHBIX  JIEKTPOJIMTOB.  [IpomsBeneHue  pacTBOPUMOCTH
MaJIOPaCTBOPUMBIX ~ JIEKTPOJIMTOB.  DJEKTPOIMTUYECKAs JUCCOLUALMA  BOJAbI, HOHHOE
IIpou3BeIeHNEe BOAbl. Bomopoauelil mokasarens. MMTHAMKATOPSL.

I'maponu3 coseid, ero OCHOBHBIE IOKA3aTeNIM: KOHCTAHTa U CTENEHb I'MIPOJIN3a, BOJOPOIHBIN
II0Ka3aTelb.

4.4 Tembl U IJIAHBI JIA0OPATOPHBIX 3aAHATHIA

Tema 1. HUCTBIE BEHLIECTBA U CMECH (2 4.)

Llenv pabomoi: BEISBUTH OCOOCHHOCTH CMECEH BEIECTB M YHCTOTO BEIIECTBA, COCTABHUTH
UX CPAaBHUTEIIBHYIO XapaKTEPUCTUKY: PACCMOTPETh NMPUMEPHI TOMOIEHHBIX U I'€TEPOIrE€HHBIX
cMecel, METOJIbl MX pa3[elieHUs] M OYMUCTKU; IOJYYUTh HPAKTUYECKHE HABBIKM CIIOCOOOB
pa3fesieHusl CMECEH U OYUCTKH BEILECTB.

VYka3aHus 110 BBIOJIHEHUIO 3a/1aHUN:
PaccmoTpeTs mpumeps 00pa3IoB YHCTHIX BELIECTB U CMECEH.
CocTaBUT CpaBHUTENBbHYIO XapaKTEPUCTUKY CMECH BEILIECTB U UUCTOT'O BEILIECTBA.
Paccmotpute BHIIBI CMecel, JauTe ONpeIeIeHue TOMOTe€HHBIX U reTeporeHHbIx cmeceil. Ha tpex
IIpUMepax CMECEd BEIIECTB PACKPOWTE INPABWIBHOCTh BallUX YTBEPKICHUW, NpUBENS B
JI0Ka3aTeJIbCTBA KOHKPETHBIE BEIIECTBA U MPOLECCHI.
PaccMmoTpuTe criocoObl pa3zeneHns TOMOI€HHbBIX M Me€TePOreHHBIX CMECel U OYMCTKH BEIIECTB.
OKCNEpUMEHTAILHO NIPUTOTOBBTE CMECH, IIPOBEAUTE PA3JEIICHUE U OYUCTKY.
Pemure 3amaym.
OTBeTUTH Ha KOHTPOJIBHBIE BOIIPOCHI.

KoHTpoJibHbIE BOMPOCHI:
1. Yro Takoe BewecTso?
2. UeM oTnM4aeTCs YACTOE BELUIECTBO OT CMECHU BELIECTB?

3. Uem oTiMYalOTCS TOMOTEHHBbIE (OJAHOPOHBIC) CMECH OT reTepOreHHbIX
(reomuHopoaHbIx)? [IpuBeauTE TPUMEPHI YUCTHIX BEIIECTB, BXOASAIINX B COCTAB TOPHBIX
OpPOJL.

4. HazoBute criocoObl pa3esneHus TOMOT€HHBIX U T€TEPOreHHbIX CMeceil.

Tema 2. OCHOBHBIE 3AKOHbI XUMUWH (2 4.)
Llenv pabomul: SKCIEPUMEHTAILHO HW3YYUTh 3aKOH COXPAaHEHHsS MAacChl BEIIECTBA;

3aKpENUTh 3HAHUSA 110 PEHICHUIO 33/1a4.
VYKa3zaHUA 10 BBITOJIHEHUIO 3aJaHU:

IIpoBenuTe ONBIT, MILTIOCTPUPYIOLIHMI 3aKOH COXPaHEHU s MacChl BELLIECTBA.

Pemure 3agaun.

OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI.

KonTpoJibHbBIE BOIPOCHI:

1. ChopmynupyiiTe 3aK0OH COXpaHEHHS MacChl BEIIECTBA, IPUBEIUTE MPUMEPHI.

2. CKOJIBKO aTOMOB XMMHUYECKOT0 3JIEMEHTA COJIEPKUT MOJIb ATOIO0 XMMHUYECKOTO dJIeMEHTA?

3. Uro takoe mojsipHas macca? Yemy paBHa MoJispHas macca BEIIECTBA a) HMMEIOIIETO
MOJICKYJISIPHYIO WJIM MOHHYIO CTPYKTYpPY; 0) MMEIOIIEr0 aTOMHYIO MJIM METaJUTMYECKYIO
CTPYKTYpY?

4. Haiite ompenenenue MoisipHOro odobema. Uemy paBeH MOJSPHBI 00bEeM rasa mpu

HOPMAaJIbHBIX YCJIOBUSX?



10.
11.

B dWem cmbicnm 3akoHa 00BeMHBIX OTHoOmIeHHH, OTKpbITOoro XK. I'eii-JIroccakom B
1805 1.

Chopmynupyiite 3akoH ABoraapo. KakoBsl crieacTBus U3 3akoHa ABoraapo?

B 1yem cMmbIch 3aK0HA TTOCTOSHCTBA cocTaBa, copmynupoBanHoro K. IIpycrom B 1801 r.
Kakue coemuHeHus: OTHOCATCS K JaIbTOHHAAM M Kakue K OeproyutuaaM. [IpuBeaute nx
HpPUMEPEL.

Yro Ttakoe (pakTop IKBUBAJICHTHOCTH U KaK OH PACCUUTHIBAETCS JJISl MPOCTHIX U CIIOKHBIX
BEIECTB?

Yro Takoe MoJisipHas Macca SKBUBaJIeHTa?

B uem cymniHocTh 3aKOHA HYKBUBAJICHTOB?

[lepeuncnure wu3BecTHbIE BaM Ta3oBble 3akoHbl? [IpuBeaute Gopmysbl, KOTOpBIE
BBIPAKAIOT 3T 3aKOHBI.

Tema 3. OCHOBHBIE KJIACChI HEOPTAHUYECKHX 1 OPTAHHYECKHUX
COEJUHEHMIA (4 u.)
lle/zb pa60mbl: IKCIICPUMCHTAJIbHO U3YUYUTh OCHOBHBIC XHUMUYCCKHUC CBOMCTBA OKCH OB,

TUAPOKCHUIOB H COHCﬁ, a TaK)Ke CIIOCOOBI UX MOJIYy4YCHHUA; paCCMOTPETh CBOMCTBa OpraHN4YCCKUX

BCHIICCTB.

VYKa3aHus 110 BBHIOJIHEHUIO 3aaHNil:

HpOBeI[I/ITe OIBITBI, MWJIJIIOCTPHUPYIOIUC XHUMHUYCCKUC CBOMCTBA HCOPraHNM4YCCKUX BCHICCTB,

BXOIAIIHUX B COCTAB I'OPHLIX ITOPOI.

HpOBeI[I/ITe CpaBHI/ITeJII)HI)If/'I aHaJINU3 CBOMCTB OpPraHu4Y€CKUX BCHICCTB, BXOAAIIUX B COCTAaB I'OPHBIX

OPOI.

Pemmure 3amaun.
OTBEeTUTHh HAa KOHTPOJIbHBIE BOIIPOCHI.
KoHnTpoJ/bHBIE BOIPOCHI:

1.

2.

w

Kakue kmacchl BEHIECTB OTHOCSTCS K OMHApHBIM COEIMHEHUSM, IPUBEINUTE MPUMEPHI U3
00J1aCTH Te0JI0TMH; BXOJSIIME B COCTAB TOPHBIX MOPOJ.

Jaiite omnpeneneHue KUCIOTaM, IPUBEANTE UX KIACCU(PHUKALMIO, HA30BUTE OCOOEHHOCTH
XUMUYECKUX CBOMCTB. IIpuBenuTe mpuMepsl KUCIOT, UCIIOIB3YEMBIX IIPU UCCIEIOBAHUU
TOPHBIX ITOPOI.

C KakuMu METaUIaMU HE pearupyeT KOHLIEHTPUPOBAHHAs a30THAs U CEpHasi KUCIOTHI?
KakoBbl 0COOEHHOCTM  B3aUMOJECHCTBUS METAUIOB  PA3JIMYHOW  AKTUBHOCTH C
KOHIIEHTPUPOBAHHOMN 1 pa30aBICHHON CEpHOI, a30THON U COJISHON KUCTIOTaMu?

Uro Takoe ocHoBanus? [IpuBeaure kiaccupuKkalnnio OCHOBaHHWM, HA30BUTE OCOOEHHOCTH
UX XUMHYECKMX CBOHMCTB. IIpuBenure mpuMepsl OCHOBAHUH, HCIIOIB3YEMBIX IIPU
HCCJIEI0BAHUM TOPHBIX TIOPOJ.

Ilepeuncnure OCHOBHBIE Kiacchl cosiei. Kakue XMMHUECKne CBOMCTBA MPOSBISIOT COJIH.
IIpuBenuTe mpUMEpPHI COJIEH, BXOASIINX B COCTaB TOPHBIX MTOPO/L.

Tema 4. TEOPHUS DJIEKTPOJIUTUYECKOMN JAANCCOOUAIINN
(4 4.)
Lenv pabompl: N3y4UTh CBOWCTBA CHIIBHBIX M CJIA0BIX DJIEKTPOJIUTOB, 3aKOHOMEPHOCTH

MPOTEKaHUs PeaKkiil B pacTBOpPaX 3JIEKTPOIUTOB.

VYKa3zaHUs 0 BBITOIHEHUIO 3aJaHUN:

OnBITHBIM TyT€M CpaBHUTE CBOMCTBA CHJIBHBIX U CHAOBIX DJIEKTPOJIUTOB, ONpPEIEINUTE

HAIpaBJIeHUs MPOTEKaHUs peakui B pacTBOpax 3JIEKTPONUTOB, BenuuuHy pH mo okpacke

WHJUKATOPOB.

Pemwure 3amaumn.

OTBETHUTH Ha KOHTPOJIbHBIC BOIIPOCHI.
KoHnTpoJibHBIE BOIPOCHI:



1.
2.
3.

w

Yto Ha3bIBAIOT  BJIEKTPOJUTUYECKON AUCCOIMaLNeii?

Kakme peakmuu Ha3bIBAIOTCS HOHHO- OOMEHHBIMU?

Kak paccuurtars cTeneHb AUCCOIMALIMM YJICKTPOJIUTA?

UeM OoTIUYArOTCS CUJIBHBIC M ci1alble AneKTponuThl? [IpuBeauTe mpuMepsl JIEKTPOIUTOB
CUJIBHBIX, CTa0BIX M CPEHEN CHUITBI.

NS

5. B kakom cnyyae 0OMEHHBIE peaKkIiK MPOoTeKatoT 10 KoHa? [IpuBeaure npumepsl.
6.  Yro Ha3bIBaOT MOHHBIM IIPOU3BEAECHUEM BOAbI?
7. B kakux npeznenax nu3MeHsieTCs BOAOPOJHBIN TOKa3aTeNb?

Tema 5. PACTBOPBLI. CIIOCOBbI BBIPA’JKEHUSA PACTBOPOB
(4 u.)
Llenv  pabomei: HAydYUTbCS TNPUTOTABIMBATH PACTBOPHl pa3HOW  KOHIICHTpPALUU
Pa3IMYHBIMH CIIOCOO0aMHU.
Vka3anus no BRITTOJTHEHHUIO 3aJaHUMH:
OIBITHBIM ITyTEM MPUTOTOBUTHPACTBOPHI PA3TUYHON KOHIICHTPALIUHU.
Pemmte 3agaun.
OTBETUTH HAa KOHTPOJIHHBIE BOIIPOCHI.
KoHTposibHbIe BOPOCHI:

1.  Yro Takoe pactBop? Kakumu croco0aMu MOKHO BBIPA3UTh COAEPKAHHE PACTBOPEHHOTO
BEII[ECTBA B pacTBOpE?

2.  llpuBenute nmpuMep HEOPraHUUECKUX U OPraHUYECKUX PACTBOPUTETICH

3. Jaiite omnpeneneHHe MOHSATHSAM: MaccoBas IOJS BELIECTBA, MOJIIPHAS KOHIICHTPALUS
BEIIECTBa, HOpMaJibHasl KOHIIEHTPAIIHs BEIIECTBA. Y KAKHUTE UX €IUHUIBI U3MEPEHHUS.

4.  Tlo kakOMy ypaBHEHHMIO OCYIIECTBIIACTCS IepepacueT OT HOPMAIBbHOW KOHIICHTPALUU K
MOJIIpHOU?

Tema 6. THIPOJIN3 COJIEH (2 u.)
Leny pabomwl: U3y4nTh 3aKOHOMEPHOCTH TPOTEKAHUS PEAKIIUNA THAPOIIH3a COJICH.

VYKa3zaHUS 10 BBLIITOJIHEHUIO 3aJaHUH:
ONBITHBIM MYTEM W3YYMTh Pa3iIMyHbIe BUABI TUAPOJIM3A COJIEH, U3YUUTh BIMUSHHUE (AKTOPOB Ha
MPOXOXKIACHHUE PeaKIUil THAPOIIN3a.
Pemure 3amaym.
OTBeTUTH Ha KOHTPOJIBHBIE BOIIPOCHI.
KonTpoJ/ibHBIE BOIPOCHI:
1.JTafiTe  ompeneneHue TEPMHHAM <«THIPOJIN3 COJIEH», «CTENEHb TUIPOJIN3a», «KOHCTaHTa
TUAPOIN3a»?
2.KakoBa B3aMMOCBSI3b MEXK]Ty CTETICHBIO THPOJIN3a COJIM U €€ KOHIICHTpaInei?
3. Kakyio peakuuio cpeiabpl JOJKHBI MOKa3blBaTh BOJHBIE PACTBOPHI HHUTpaTa Oapus, HUTpara
aMMOHMSI, IMAHU/IA Kalus, cylb(aTa aJTtOoMUHUA?

Tema 7. CKOPOCTh XUMHUYECKON PEAKIIUA. XUMHUYECKOE
PABHOBECHE. MNPUHIMUII JIE-IHATEJIBE (4 4.)
Llenv pabomul: BBHISABUTH BIMSHUE KOHIIEHTpAIMM, TEMIEpaTyphl, KaTaiau3aTopaHa

CKOPOCTh XUMHUYECKOW PEAKIIUU U CMEIICHUE XUMUYECKOTO PABHOBECHS.
VYKa3aHUs 0 BBITOJIHEHUIO 3aJaHUN:
ONbITHBIM MYTEM H3YYUTh BIUSIHUE TEMIEPATypbl, KOHIEHTPAIIMU UCXOJIHBIX BEIIECTB, CTEIIEHU
M3MEbUYEHHUS BEIIECTB, KaTallu3aTopa Ha CKOPOCTh XUMHYECKON PEaKIIUu.
ONBITHBIM ITyTEM H3yYUTh BIUSIHHE (DAKTOPOB HA CMEIIEHUE XUMUYECKOTO PABHOBECHSL.
Pemure 3agaun.
OTBEeTUTHh HAa KOHTPOJIbHBIE BOIIPOCHI.



KoHTposibHBbIE BOPOCHI:

1. Yro Takoe CKOpOCTh XMMHYECKOM peaknuu? B kakux  eAMHMIIAX  OHa
n3Mmepsercs?
2. Kak 3anucpiBaeTcst KHHETHYECKOE YpaBHEHHE JJIsi TOMOT'€HHOW peakuuu?
3. KakoBbI 0COOEHHOCTH reTEPOTreHHBIX PEAKIIHIA?
4. Yro Takoe KOHCTaHTa CKOpocTH peakiuu? Kakue ycioBusi MpOBEACHUS PEaKIUH
BJIUSIIOT, @ KaKMe He BIUSAIOT HA BEJIMYUHY KOHCTAHTBI CKOPOCTH?
S. Kak paccuntaTh H3MEHEHHE CKOPOCTHM pEaKLUKM IpPHU MNOBBILIEHUM (IOHHUKEHUM)
KOHIEHTPAILUU Ta3000pa3HOro WU PacCTBOPEHHOTO BellecTBa?
6. Korna BausieT 1aBiaeHre Ha CKOPOCTb XUMUYECKON peakuu?
7. Kak paccuutaTh H3MEHEHHE CKOPOCTU PEAKIHMHU MpPH MOBBILIECHUN (ITOHMKEHUH)
ABJICHUS B CUCTEME?
8. Kak Bnusier Temneparypa Ha CKOpOCTh XUMHUUYECKO# peakiuu? [IpuBenure ypaBHeHue
Bant-T'odda.
9. Yro Takoe TemnepatypHblil kodddunrent peakuun?
10. Yro Takoe karanu3? Ha kakue mapaMeTpsl Iporiecca IeHCTByeT KaTaau3aTop?
11. 3anonHHTE NPOMYCKH:
a) OHUM U3 CI0COOOB MOJATOTOBKU BOJBI JISl 3aKAYKHU B IIJIACT SIBJISIETCS MHTHOMPOBAHUE.
06) HWuarubupoBanume — 3TO0 00pabOTKAa BOJBI ...... , BEIIECTBaAMH  .....(yCUIMBAIOUIUMH,
3aMeUISIOLIMME ) ITPOLECC KOPPO3HUH.
B) [lo HanpaBneHHOCTH AEHCTBHS PA3TUYaIOT UHTHOUTODHI ...., ..... H ..... KOPPO3HH.
12.  UYro Takoe XMMHYECKOE paBHOBECHUE?
13. KaxkoBa konn4ecTBEHHAas XapaKTEPUCTHKA XUMUYECKOTO PAaBHOBECHS?
14.  Cdopmynupyiite nmpunmu Jle-1llaremnse.
15. Kakue ¢akTopsl BIUSIOT Ha CMEIIEHHE XUMHYECKOro paBHOBecHsi? KakoBbl

3aKOHOMCPHOCTH CMCIICHUA XUMHUYCCKOT'O paBHOBGCI/ISI?

Tema 8. OKUCJIUTEJBbHO-BOCCTAHOBUTEJIBHBIE PEAKLIUU (6 4.)

Ueﬂb pa60mbz . OKCIICPUMCHTAJIBHO H3YUUTH 3aKOHOMCPHOCTH MMPOTCKAHUA

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIBHBIX peaxunﬁ.

VYKa3zaHHUS 10 BBLIIIOJIHEHUIO 3aJaHUHN:

1. OnpITHBIM TyTEM U3YYUTh OCOOEHHOCTH MPOXOXKACHUS OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxuil B pa3IuyHbIX Cpe/iax.
2. Pemnre 3amaun.

3. OtBeruth Ha KOHTPOJIBHBIC BOIIPOCHI.

KOHTpOJII)HbIe BOIIPOCHI:

1. Kaxkue peakuiuu OTHOCSTCS K OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIM PEAKLIUAM?

2. UTo Takoe OKHCIUTEIb, BOCCTAHOBUTEND, OKHCIEHUE U BoccTaHoBieHue? [IpuBenure
MIPUMEPBI OKUCIUTENEN U BOCCTAHOBUTENEH.

3. Kakune nmpoaykTsl 00pa3yroTcsi MpU BOCCTAHOBIICHUH TIEPMaHTaHATa Kajusl B KHUCIIOMH,
HEUTpaJIbHOU U IIEJTOYHON cpenax?

4, Uto Takoe OKHUCIUTEIbHO-BOCCTAHOBUTENBHAS  JIBOMCTBEHHOCTH? [IpuBenure
MIPUMEPHI.

5. [IpuBenuTe mpuUMEpbl OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX MPOILIECCOB U3 00IaCTH
T€OJIOTHH.

Tema 9. KOPPO3US U BAIIIUTA OT KOPPO3UMU (4 u.)
Lenv pabomol: OMBITHBIM MTyTEM H3yYUTh 3aKOHOMEPHOCTH MPOTEKAHUSI KOPPO3ZHOHHBIX
MIPOLECCOB.

Yka3aHus 10 BBIIOJIHEHUIO 3aJaHNil:

1. Tlpoananu3upoBath pe3yabTaThl IKCIEPUMEHTA KOPPO3UU CTAIBLHOrO U3enus. CaenaTh BbIBOBI.

2. ONbBITHBIM ITyTE€M U3YYUThH BIUSHUE (PAKTOPOB CKOPOCTDH MIPOTEKAHUS KOPPO3HUHU.
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3. Pemnre 3amaun.

4. OTBEeTUTH HAa KOHTPOJIbHBIE BOIIPOCHI.
KoHTpoJibHBbIE BONIPOCHI:

w

arONE

Uro Takoe koppo3ua? Kakue Buibl KOpPpO3UH BaM U3BECTHBI?

KaxoBbl MmeTo161 60pB0BI ¢ KOppo3uen? [IpuBeaute nmpuMepsl.

Kakue nokpeITus Ha METaUIax OTHOCSTCS K HEMETANINYECKUM HEOPTaHUYECKUM?
Kakwue BemecTBa Ha3pIBalOT HHTUOUTOPaMH KOPPO3Uu?

KakoB MexaHu3M JIeHCTBUS JIETyYNX U KOHTAKTHBIX HHTUOUTOPOB KOPPO3UH.

Tema 10. SJIEKTPOJIN3 PACTBOPOB U PACIIJIABOB DJIEKTPOJIUTOB (4
q.)

lleflb pa60mbz . OKCIICPUMCHTAJILHO HU3YUUTH 3aKOHOMCPHOCTH MMPOTCKAHUA

OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMMI IIPU AIEKTPOJINU3E PACTBOPOB U DJICKTPOIUTOB.

VYKa3aHus 10 BBUIOJIHEHUIO 3aaHNI:

ONBITHEIM MyTeM OCYWCCTBUTL JJICKTPOJIU3 PAaCTBOPOB OJJICKTPOJIHWTOB Ha HEPACTBOPHUMBIX

QJICKTpOJdax.

OMBITHBIM ITyTEM U3yYUTh BIUSHUE (DAKTOPOB HA CMEIIEHUE XUMUYECKOTO PABHOBECHSI.
Pemure 3agaun.

OTBEeTUTHh HAa KOHTPOJIbHBIE BOIIPOCHI.
KoHTposbHbIEe BOPOCHI:

1.
2.

»ow

12.

13.
14.
15.

16.
17.

Uto Takoe 31eKTpon3?

Kakue mpomecchl TpOTEKalOT HAa  Karojge W aHOAE TMpH  MPOBEICHHU
AIIEKTPOJIM3aPACTBOPOB COIEH?

Kak mpoTekaet 3JIeKTpOJIU3 ¢ paCTBOPUMBIM U HEPACTBOPUMBIM aHOAMH?

Bonpocsl k 3k3ameny
[TonsiTHe 0 ropHO# MOpoAe, KIaccu(UKAIUSA TOPHBIX MOPO/I.
Knaccudukanus npocTbIX U CI0XXKHBIX HEOPTaHMYECKUX BEIECTB, BXOASIIUX B COCTaB
TOPHOH NIOPOJBL.
Knaccudukanus opraHMuecKux BEIIEeCTB, BXOJSAIIMX B COCTaB TOPHOU MOPOJIBI.
[Tonsatue o pgucnepcHoil cucreme. OCOOEHHOCTH CTPOEHMS IHMCIEPCHBIX CUCTEM,
CJIararouIMX rOpHbIE IOPOJIBI.
CTpyKTypHBIE €IMHUIIBI BELIECTB: aTOM, MOJIEKYJIa, HOH. AOCOIIOTHAs U OTHOCHUTEJbHAs
Macca aToMa ¥ MOJIEKYI.
Macca. 3akoH coxpaHeHHMs Macchl BemecTB. KommnuecTBo BemectBa. MossipHas macca
BEIIECCTBA.
3akoH ABoraapo. MomnspHblif 00beM ra3a. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTBA.
XHUMHUYECKUE PEAKIINHN: TIOHATHE U TPU3HAKK XUMUYECKUX PEAKIIHl.
Knaccugukarus XuMHUECKUX peaklni.

. OcoberHocTH CTpOCHHS aTOMa. BaJIeHTHOCTh U CTENEHb OKUCIICHUS.
. [lepuonnueckuii 3axkoH /.M. MenneneeBa. ®OU3NUECKU CMBICH TMOPSAIKOBOTO HOMEpPA

anemenTta. CoBpeMeHHas (POpMyJIHPOBKa 3aKOHA.

[lepuonnueckas cucrema 3JE€MEHTOB, €€ CTPOCHHUE: NEPHOJbI, I'PYIIbI, MOATPYIIHL.
[IpynuriHa NEPUOJUYHOCTH CBOMCTB aTOMOB.

DJIeKTPOHHOE CTPOEHHE S-, P-, d-, f-21eMEeHTOB, X TOJIOKEHNE B CUCTEME.

XuMHuecKas CBA3L. BUOEI CBA3U.

OCHOBHbBIE  TIOJIOKEHUS  TEOPUU  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKILIMMA.
BaxxHelinre OKUCIUTENN U BOCCTAHOBUTEIIH.

Knaccugukarus OBP. CocraBnenne OBP meTonom 3nekTpoHHOT0 OanaHca.

Koppo3us MetaiuioB Kak pe3yabTaT TEPMOJMHAMUYECKOW HEYCTOMYMBOCTH METAIJIOB B
OKpYy>Karolen cpefe. XuMudecKkas U 31eKTPOXUMUUYECKast KOPPO3HUsL.
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»own

NGO

10.

18.

19.
20.
21.
22.
23.
24.
25.

26.
27.

28.
29.
30.
31.
32.

33.
34.

3ammTa  METANIOB  OT  KOPPO3HH. DJIEKTPOXUMUUYECKHUE u
HEBJICKTPOXUMHUUECKUE METO/bI OOphOBI € KOPpO3UEH.

DIIEKTPOJIN3 PACILUIABOB M PACTBOPOB JIEKTPOJIMTOB.

Oxcunpl: cTpoeHue, GU3nIecKrne, XMMUYECKHE CBOMCTBA, IOIyUYeHHE.

Kucnotsr: ctpoenue, puznyeckue, XMMUYECKHE CBOMCTBA, MOJTYUYCHHE.

['mapoxcuapl: crpoeHue, PU3nIecKue, XUMUYECKHE CBOWCTBA, MTOTyUCHHE.

Conu: ctpoenue, puanyeckue, XMMHUIECKHE CBOMCTBA, IOTy4YEHHUE.

MexaHu3M 3JeKTPOIUTHUECKON TUCCOLMAMU. DIEKTPOIUTHI M HEIJIEKTPOIUTHI.
OCHOBHBIE TIOJIOKEHUS TEOPUU IJIEKTPOJUTUYECKON aucconuanuu. CreneHp u
KOHCTaHTa JUCCOLMALUH.

KecTkocTh BOJIBI U CLIOCOOBI €€ YCTpaHEHUSI.

CkopocTh XUMHUECKOH peakuuu. PakTopbl, BIMSIOIIME HA CKOPOCTh XHMHUYECKOU
peakuuu. [IpaBmiio Baut-I'odda.

[ToHsgTHE 0 KaTannU3e U KaTaau3aropax.

XuMHUecKoe paBHOBecHE U ycinoBHs ero cmenienus. [Ipunnun Jle-IlaTense.
PactBopumMocTs BemecTB. PakTOPBI, BIUSAIOIINE HA PACTBOPUMOCTD BEILIECTB.

TemnoBsie 3¢ dekTsl Tpu pacTBOpeHnH. Kpuctanaoruaparsl.

Crioco0bI BBIpayKEeHHsI KOHIIEHTPAIMH pacTBOPOB. IIponieHTHAsI, MOJISIpHAst M HOPMaJIbHAsI
KOHLIEHTpaluu pacTBopa.

KoMIutekcHbIe cOeIMHEHUS, UX CTPOCHUE U HOMEHKIIATypa.

I'upponus coneit. Crenenb rupoamn3a.

5 Tembl AUCUMIIIIMHBI VI CAMOCTOSATEILHOI0 U3YYeHUS

CamocmosmenvHoe uzyuenue Mamepuaia npo8oOUmcs no CledyrouumM memam:

- AnmoTtponusi, IpUMEpbI aAJUIOTPOIHBIX COCTMHEHUN

- @yHJIaMEHTAJIbHBIE M YaCTHBIC 3aKOHBI. 3aKOH COXPaHEHUS MACChI-DHEPTUU; 3aKOH
SKBHUBAJIEHTOB, TOCTOSIHCTBA COCTaBa, KPaTHBIX OTHOLIEHHM, ABOTraapo

- M3zoronel. [IpuMepsl H30TOMOB.

- Hcropus pa3BuTHs IPEACTABIECHUI O CTPOCHHUH aTOMA.

- XUMHYECKas CBA3b U CTPOCHUE MOJIEKYIL.

- Xumuueckas TepMoaMHaMuka. [1epBblil, BTOpOil U TpETUH 3aKOHBI TEPMOAUHAMUKH.

- Hupukaropsl.

Bonpocul ona camoxonmpons:

JlaiiTe ompeseneHne OCHOBHBIM XMMHMUYECKUM TMOHATHUSAM: aTOM, XUMHUYECKUH 3JIEMEHT,
W30TOIHBIM COCTaB aTOMOB, MOJIEKYJIA, TPOCTHIE U CIIOXKHBIE BELIECTBA.

Yro Takoe amutorponus? [IpuBenure npuMepsl aJuIOTPONHBIX COCTMHEHUN

JaiiTe onpenesneHne NOHATUAM: TOpHas IOPOJa.

KakoBa knmaccugukaiys HEOPraHn4eCKuX U OPraHnYecKUX BEIIECTB, BXOJAIIUX B COCTaB
TOpPHBIX MOPOA?

Urto Takoe nucnepcHasi cucrema’?

KakoBa knaccugukarus JUCIIepCHbIX CHCTEM?

[lepeuncnure METOBI UCCIIEIOBAHUS TOPHBIX MOPO/I.

Haiite  (GopMyIMpPOBKY 3aKOHaM: 3aKOH COXpPAHEHHS  MAacChI-DHEPIuH, 3aKOH
SKBHUBAJIECHTOB, IOCTOSHCTBA COCTaBa, KPaTHBIX OTHOLIEHUH, ABOraIpo.

KakoBa kmaccuukamys XUMHYECKMX pEaKIHid: MO YHCIy HCXOJIHBIX BELIECTB U
MPOAYKTOB pPEaKluu, MO BBLACICHUIO WIM TMOIJIOIIEHUIO TeIUla, IO arperaTHOMy
COCTOSIHUIO MCXOJHBIX BEIIECTB W MPOAYKTOB pPEAKIMH, IO HAIUIHIO/OTCYTCTBHIO
KaTaau3aTopa/MHruouTOpa, MO OOpPAaTUMOCTH, IO HW3MEHEHHWIO CTENEHU OKHUCICHUS?
IIpuBenuTe npUMEpSL.

Kaxosa knaccudukanus OBP? [IpuBenure mpumepsl.
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11. KaxoBsl CITOCOOBI BBIPOKECHHS KOHIICHTPAIIMH PACTBOPOB?

12. KakoBBI 0COOCHHOCTH CTPOCHHSI aTOMA.

13. UYro Takoe U30TOMBbI.

14.  Cdopmynupyiite Ilepunoanueckuii 3axon 1. . Menneneesa.

15. KakoBa cBf3b 3JEKTPOHHOI'O CTPOCHHSI aTOMa C €ro IOJOKEHHEM B TMEePUOJAUYECKOM
cucreme. CdopmynupyiiTe CBOMCTBA aTOMOB, TEPHOAMYECKH HU3MEHSIOIIUECS B
3aBHCHUMOCTH OT aTOMHOI'O HOMEpa: paJuychl aTOMOB W HOHOB, SHEPrUs MOHU3ALIMH,
CPOJCTBO K AJIEKTPOHY, 3JIEKTPOOTPULIATEIBHOCTD.

16. Kaxue Buapl XUMHAYECKOU CBI3HU

17. KakoBbl OCHOBHBIE OCOOCHHOCTHM XHUMHYECKOTO B3aMMOACHCTBHSI W MEXaHU3M
00pa3oBaHUs XUMUYECKOU CBSI3U.

18. KakoBbl 0COOCHHOCTH CTPOSHHSI KOMIUIEKCHBIX COeTMHEHUN

19. IlpuBeaute nmpuMepsl KOMIUJIEKCHBIX COEIMHEHUH, BXOJSIIMX B COCTaB FOPHBIX MOPOJ U
NpOKIACCUPUIHPYHTE UX.

20. YTt0 Takoe XMMHUYECKOE PaBHOBECHE.

21. TlpuBemute mpUMEpHl OOPATUMBIX U HEOOPATUMBIC XUMHUICCKUE PEAKIIUH.

22. Coopmynupyiite [Ipunuun JlelllaTense, KakoBO €ro MpakTUYECKOE 3HAYCHHE.

23.  UYrto Takoe KoHcTaHTa CKOPOCTH XMMHYECKOHN peakiui, e¢ PU3NICCKUIl CMBICIT.

24. ]laiiTe ompeneieHne KaTaau3y, KAaKOBbI €ro BUIbI?

25.  Yro Takoe Karanmmzaropsl 1 HHTHOUTOPHI?

26. KakoB MexaHH3M BIMSHUS KaTaau3aTopa Ha CKOPOCTh XMMHUYECKOM peakuun’?

27. KakoB MexaHHM3M BO3HHMKHOBEHHsS ODJIEKTPOJHOTO MOTEHIMAlla HAa TPaHHWIE METall —
pactBop?

28. KakoBbl OCOOCHHOCTH TMPOTEKAHHs PEaKIUil DSJIEKTPOJIM3a PacTBOPOB M PACIUIaBOB
BeniectB. Chopmynupyiite 3akoHbsl Dapases.

29. KakoBbI 3aKOHOMEPHOCTH TPOIIECCOB PACTBOPCHHUS?

30. KakuzmeHsieTcs SHTaIbMM, SHTpONuUs U dHeprus [ mb0ca npu pacTBOpEeHUHN.

31. JlaiiTe onpenencHUe pa30aBICHHBIX, HACKIIIEHHBIM U TIEPECHIIIECHHBIM PAacTBOPaM.

32. CdopmynupyiiTe OCHOBHBIE MOJIOKEHHUSI TEOPHH IJIEKTPOITUTUYECKON TUCCOIUALINY.

33.  KakoBbI OCHOBHBIC TTOKA3aTEIIH JUCCOITUAITAHN?

34. KakoBbl 0COOEHHOCTH PACTBOPOB CHUIIBHBIX DIEKTPOIHUTOB.

35. KakoBo npowusBenieHre pacCTBOPUMOCTH MaJTOPACTBOPUMBIX JIEKTPOIUTOB.

36. [aiite onpenenenue: BogopoaHslil moka3aTens.

37. TlpuBemute mpumeps! MHIUKATOPOB.

38.  Uto Takoe ['mapomnus comneii?

39. KakoBbI OCHOBHBIC TTOKA3aTEJIA THAPOIU3A COJICH?

6 OOpa3oBaTe/ibHBbIE TE€XHOJOTHH

[Ipn nmpoBeneHHMH pa3NUYHBIX BUAOB YYEOHBIX 3aHATUN HCIOJIB3YIOTCS CIEAYIOLIUE
o0Opa3oBaTenbHbIe TEXHOJIOTHH U METO/IbI:

Ha nexnwmsix: muckyccus, MeToa MPOOJIEMHOTO  OOydeHUs, HCIIOJIL30BaHUE
BUJIOMATEPHAIIOB, KOHTPOJIbHBIN Cpe3 3HAHUH B BHJI€ TUCBMEHHOTO MUHU-TECTA.

Ha naGoparopHbIX 3aHATHIX: pa3BepHyTas Oecema, ONHII-ONPOC, CIOBAPHBIN JIUKTAHT,
MOWCKOBBI METO/, HCCIEAOBATEIbCKUN METO/, OOy4YeHHe Ha OCHOBE OIbITa, MHUCHbMEHHBIN
OTIPOC, TECT-KOHTPOJIb.

[Ipy BBIOTHEHUM CaMOCTOSITENIBHON pabOThI: AMCTAHIIMOHHOE KOHCYJIBTHPOBAHHE U
npOBepKa BBIITOJIHCHU S pe(bepaTa, OTACJIBHBIX TEM MJIA CaMOCTOATCIIBHOTO I/IBYIIGHI/IH.

Ne | HaumeHnoBa- . Oo0pa3zoBatenbHbIC
Buabl y4eOHbIX 3aHATHH
/1| HUe pa3aeJa TEXHOJIOTHH
1. [|Pasgmen Jlexyuonnas mema 1. OcHoBHbIe| BBO1HAS JTEKIHSA C
1.0cHoBHbBIE

XUMHUYCCKUE TIIOHATHUA. aTOM, XHUMHYESCKHI | HICIIOJIb30BaHUEM

TIOHATHUA U o
3aKOHBI DJICMCHT, HN30TOITHBIN COCTaB aTOMOB, (BUACOMATCPpHUAIOB

MOJICKYJIA, ITPOCTHIC U CIIOXKHBIC BEIICCTBA.

13



UCTIOJBb3yeMbIC
npu
HCCIICIOBAHUN
BEIIIECTBEHHOIO
cOCTaBa TOPHBIX
opoJ

Annorponus. BaneHTHOCTh. XUMHUYECKUU
HKBHUBAJICHT, MOJISIpHAsI Macca SKBUBAJICHTA.

Camocmosmenvuasn paboma

[IpopaboTka u mOBTOpEeHUE
JIEKIIMOHHOTO MaTepuaia

Jlexyuonnass mema 2. IloHsiTue O ropHOI
nopoje, Kiaccupukanus HEOPraHUYECKUuX U
OpPraHMYECKUX BEIIECTB, BXOSIINX B COCTaB
ropusix nopoa. Ilonstue o AucnepcHo
cucreme. Kmaccupukanuss — aucnepcHbIX
CHUCTEM.

Jlabopamopnoe 3auamue 1.

YucTsle BelecTBa U CMECH

OcHOBHBIE KJIaCChl HEOPTaHUYECKUX U
OpPraHUYECKUX COCAUHEHUN

Camocmosmenvras pa60ma

Jlexuus-TUCKyCCHsl C
HCIIOJIL30BaHUEM
BUJICOMATEPHAIIOB

HCCIICIOBATEIILCKUI METO/I,
CJIOBapHbIN AUKTAHT

[IpopaboTka u moBTOpEeHUE
JEKLIMOHHOI'O Matepuaia,
JUCTAaHLIMOHHOE
KOHCYJIbTUPOBAHUE U
MIPOBEPKA BBHITIOTHEHUS

pedepara

Jlexyuonnas mema 3. MeToapl ucclieIOBaHUS

TOPHBIX  MOpoA. XHMHYECKHE  METObI
1ab0paTOPHBIX HCCIE0BaHUM.
Knaccudukanus MeTofoB  HCCIeA0BaHUs

TOPHBIX TIOPO/T
Camocmosmenvhas paboma

Jlexuus-gucKyccus

[IpopaboTka u moBTOpEeHHE
JEKIIMOHHOTO MaTepuania

Jlexyuonnas mema 4. OyHIamMeHTaIbHbIE U
YaCTHBIE 3aKOHBL. 3aKOH COXPAHEHHUS! MacChl-
SHEPIUH; 3aKOH SKBUBAJIEHTOB, MMOCTOSIHCTBA
COCTaBa, KpaTHBIX OTHOILLIEHUN, ABOTaapo.
Jlabopamopnoe 3anamue 2.

OCHOBHBIE 3aKOHBI XUMUHU

Camocmosmenvras paboma

Jlekuus-nuckyccus

MMMCBbMEHHBIN OIPOC,
o0yJeHue Ha OCHOBE
OTIBITA, TECT-KOHTPOJIb
[IpopaboTka 1 mOBTOpEeHME
JEKIIMOHHOTO MaTepuaia

Jlexyuonnass mema 4. Kiaccuduxanus
XUMHUYECKHUX PEAKIMI: MO YUCIy MCXOJHBIX
BEUIECTB U  MPOJIYKTOB  pPEaKIHH, IO

BBIJICJICHUIO WJIM TIOTJIONICHUIO TEIIa, 10
arperaTHOMY COCTOSTHHIO MICXOTHBIX BEIIIECTB
MPOJTYKTOB

HaJUYHIO/OTCYTCTBHIO

u peakuuu, 1o

KaTaJn3aTopa/MHruouTOpa, Mo 00paTUMOCTH,

Io HN3MCHCHHIO CTCIICHU OKHMCJICHUA.

JIek1us ¢ UCIOJIb30BaHUEM
BUACOMATCPUATIOB
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Knaccudukamms OBP.
Jlabopamopnoe 3anamue 3.
OKUCIHUTENIbHO-BOCCTAHOBUTEIbHBIC
peakuumn

Camocmosmenvuasn paboma

TECT-KOHTPOJIb 00yJIeHHUE
Ha OCHOBE OITbITa
[IpopaboTka u moBTOpEeHUE
JIEKIIMOHHOTO MaTepuaia

Jlexyuonnass ~mema 5. KoHueHTpauus

pacTBOpPOB. CrniocoOsl BBIPAXKCHHS

KOHIOCHTpAlUK PpaCTBOPOB: MacCCOBasd O0JIA

pPacTBOPEHHOTO BEILIECTBA, MOJISIpHAs
KOHIICHTpanus, MOJIApHAasA KOHICHTpalusd
OKBHBAJICHTA, TUTD, MOJIsJIbHAaA

KOHIIEHTpalusi, MOJIbHbIE J1onu. [lepepacuér
OJIHOTO croco0a BhIpaXKEHUS KOHIIEHTPAINH
B Ipyrou. PactBopuMocCTs.

Jlabopamopnoe 3ansamue 4.

PactBopbl. CriocoOb! BeIpaXkKeHUS paCTBOPOB

Camocmosmenvhas paboma

Jlexums-TuCcKycCcHst

UCCIIEIOBATEIbCKHI METOI,
CJIOBapHBIN JUKTAHT
[IpopaboTka 1 moBTOpEHME
JEKIIMOHHOTO MaTepuaia

Paznen 2.
Crpoenue
BEILIECTBA

Jlexyuonnass mema 6. CTpoeHue aroma.
XapakTepucTuka
COCTaBIISIIOIIUX  ATOM.

TeopeTtnueckue  OCHOBBI
TEOpUU  CTPOCHUS
opOuTanu, DJHEPreTUYecKue

JJIEMEHTApHBIX  YaCTHII,
CocraB  danpa.
COBPEMEHHOU
ATOMHBIE
YpOBHU U

aToMa.

MOoAYpPOBHH, OCHOBHBEIC

3aIllOJIHCHU A

MPUHIUIIBL WX
MPUHITATT HauMeHbIIeH
sHeprum, npuHuun llaymu, mpasuno ['yHna.
N3otomsl. Hcropus pa3BUTHUSA
MPEACTABIEHHUI O CTPOCHUH aTOMa.
DJeKTpoHHBIE (HOPMYIIBI aTOMOB, BaJICHTHBIE
AIEKTPOHBI.

CamocmosmenvHas paboma

CocraBrieHHe JJIEKTPOHHBIX U 3JEKTPOHHO-
rpadudeckux (HopMya aTOMOB XUMHUYECKHX
2JIEMEHTOB,

CTCIICHHU OKHUCJICHUA n

BaJICHTHOCTb.

JICKIHA C UCITIOJIb30BaAHUEM
BHACOMATCPHUATIOB

[TpoBepka MUCbMEHHBIX
pabot

Jlexyuonnas mema 7. llepruoguyeckuii 3aK0H
u  nepuomumueckas  cucrema . .
MenneneeBa. CBA3b 3JIEKTPOHHOTO CTPOEHUS
aToMa C €ro TMOJIOKEHUEM B MEPHOIUYECKON
cucreme. CBoiicTBa aTOMOB, MEPUOIAYECKHU
W3MEHSIOIIKECS B 3aBUCHMOCTH OT aTOMHOTO
HOMEpA: PaIuyChl aTOMOB M MOHOB, DHEPTHUS
WOHU3AIMKM, CPOJCTBO K  DJIEKTPOHY,
ANEKTPOOTPUILIATEIBHOCTb.

Jlexuusi-nucKyccus

[TpopaboTka u mOBTOpEeHUE
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CamocmosmenvHas paboma

JICKOMOHHOI'O MaT€puraia

Jlexyuonnas mema 8. XuMuueckas CBS3b U
cTpoeHue MojeKkysl. OCHOBHBIE OCOOCHHOCTH
XUMHUYECKOTO B3aUMOJICUCTBUA W MEXaHU3M
00pa3oBaHUsl XWMHYECKOW CBS3U. THIIBI
CBSI3€M M BIIMSIHUE XapakTepa XHWMHUYECKOU
CBSI3M Ha XMMHUYECKHE CBOICTBA BEIECTB.
KoBanienTHas cBsizb. OOMEHHBIN M JOHOPHO-
aKIETITOPHBI ~ MEXaHU3MBI  00pa30BaHUS
KOBaJIEHTHOM cBs3u. Teopus ruOpuauzanuu
U TPOCTPAHCTBEHHAs CTPYKTypa MOJIEKYIL.
WNonnast cBsizb, ee 3Heprus, OCOOCHHOCTHU
COCJIMHECHU I c MOHHOM CBSI3bIO.
OCOoOCHHOCTH ~ XMMHUYECKOH  CBSI3M B
Metaiiax. BogopoiHas cBs3b, €€ npupoja u
sHeprus. BnusHue BOAOPOAHBIX CBSI3e Ha
CBOMCTRBA BEIIECTB.

ArperatHbie COCTOSIHUS BEILIECTBA C TTO3ULIUN
XUMUYECKUX CBS3EH MEXy €ro 4acTUIIaMH.
Kpucramnmmaeckass u amopdHasi CTPYKTYpBI
TBEPJIOTO COCTOSIHHUSL.

CamocmosmenvHasn paboma

Jlekuus-nuckyccus

[IpopaboTka 1 moBTOpEHUE
JEKIIMOHHOTO MaTepuaia

Jlexyuonnass ~ mema 9. KoMruiekcHbIe
COCJIMHCHHUS. Crpoenue KOMILIEKCHBIX
coemuaenuit  (KC), wmaccudukanuss wu
HOMEHKJIaTypa KC. [ToBenenue
KOMIUIEKCHBIX COCJIMHEHUH B pacTBOpax,
KoHCTaHTHI HecToMkocTH KC.

CamocmosmenvHasn paboma

Jlexuus-nucKyccus

[IpopaboTka u moBTOpEeHHE
JIEKIIMOHHOT'O MaTepuaia

Pasznen 3.
3aKOHOMEPHO
CTH
MIPOTEKAHUS
XUMHUYECKUX
peakuui

Jlekyuonnass ~ mema  10.  XuMuadeckas
TEPMOIMHAMHUKA. Cucrema
tepmoanHamudeckux (TJ) mowmsarwmit: TJI
cucreMa, XumMudeckas (a3za W KOMIIOHEHT,
rOMO- M TE€TEepOreHHble cucremsl, T]]
napametTpsl U ¢yHkuu. [lepBwiii 3aKoH
TepMOJAMHAMUKHA. BHYTpeHHssT BSHeprusi u
SHTAIBIUSL. DHTanbnus o0Opa3oBaHUs
BEIIECTBA W XHMHUYECKOW peaKkiuu. 3aKOH
I'ecca u ero cieacTBUs, TEPMOXUMHUYECKUE
pacué€tel. OHTponus. Btopoii u Tperui
3aKOHBl TE€PMOJUMHAMHUKH. 3aKOHOMEPHOCTH
W3MEHEeHusT JHTponuu. OHeprus [uOOca.
HampaBnenue  mpoTekaHuss  XUMHUYECKHUX

Jlekuus-nuckyccus
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peakuuii. TepMOAMHAMHYECKH YCTONYUBBIC
BEIIECTBA.
Camocmosmenvhas paboma

[IpopaboTka u mOBTOpEeHUE
JIEKIIMOHHOTO MaTepuaia

Jlexyuonnas  mema  11.  Xumuyeckoe
paBHOBecre. OOpaTUMble W HEOOpaTUMbIE
XUMHYECKHUE pEaKIvH. XUMHUECKOE

paBHOBECHUE C O3 TEPMOAWMHAMHUKHU H

KHMHCTHKH. HpI/ISHaKI/I HCTHHHOI'O

XUMHUYECKOTO PaBHOBECHUA. 3aKOH JICUCTBUS

Jlexuus ¢ uCoJIb30BaHUEM
BUJICOMATEPHATIOB

Macc it paBHoBecus. IIpunmun Jle-

[laTenbe, ero NpakTUUYECKOE 3HAUECHHUE.

Jlabopamopnoe 3ansamue 5. CJIOBapHbIN AUKTAHT
Xumnueckoe paBHoBecue. [Ipunnun Jle- oOyudeHre Ha OCHOBE OMBITa
[MTarense [IpopaboTka 1 MOBTOpEHHE
CamocmosmenvHas paboma JIEKIIMOHHOI'O Marepuania
Jlexyuonnass ~ mema  12.  Xumnueckas|JIeknusa-nuckyccus
kuHeTuka. CucreMa OCHOBHBIX HOHSTHUH

XHUMHYCCKOM KHMHCTUKH: T'OMOI'CHHBIC,
IreTCPOrcHHbIC pCaKIUU; ITPOCTHIC U CJIOKHBIC
PCaKIuu.

CKOpOCTB XUMHYECKOM pCaKkIuu. 3akoH
JEHUCTBUS Macc s CKOpOCTCfI MNpOCThIX H
CJIOXKHBIX peaKHHfI. Koncranra CKOPOCTH
€C

XAMHYECKOW  PEaKIuu,

cMbIci. [loHgaTHE 0 KaTaiu3e. | OMOreHHbIH U

(buzndeckuii

reTeporeHHeli  karanu3.  Karammsatopsl,

MEXaHU3M  BJIMSHUSA  KaTaJd3aTopa  Ha
CKOpPOCTb XUMHUYECKOW peaKIvu.
Jlabopamopnoe s3ansamue 6.

CKOpOCTh XMMHUYECKOHN pEeaKIIMU

Camocmosmenvhas pa60ma

MHCBMEHHBIN OIPOC,
MCCIIEIOBATEIILCKUIM METO/
[IpopaboTka u moBTOpeHHE
JEKIIMOHHOI0 MaTepuaia

Jlexyuonnas mema 13. DNEKTPOXUMHYECKUE

mporecchl.  MexaHu3M ~ BO3HHUKHOBEHUS
ANEKTPOJIHOTO TOTEHIMalla Ha TCpaHulle
MeTasul — pacTtBop. CrannapTHbie
AJIEKTPOJIHBIE MOTEHUUABI, UX U3MEPEHHUE C
MIOMOUIBIO BOZOPOJHOTO INEKTPOAA.
VpaBuenue Hepucra. Psag  Hanpsokenui

MeTautoB. Koppo3us u 3ammra oT KOppo3uu.
["apbBaHUYECKHE DIIEMEHTHI KaK HMCTOYHHKH

AIEKTPUYECKON SHEPIUH. DIIEKTPOJIN3
pacTBOpOB u pacIuiaBoB BEIIIECTB.
CTaHl[apTHbIe OKHCJINTCIIBHO-

Jlekuus-nuckyccus
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BOCCTaHOBUTEJIbHbBIE MOTEHIIUAJIBL,
HamnpasyieHue nporekanuss OBP. Dnekrponus
C pacTBOpUMBIM aHOAOM. KosuuecTBeHHBIE
3aKOHOMEPHOCTH  AJIEKTpoJiM3a  (3aKOHBI
®apanest). [Ipumenenune anekTponusa.
Jlabopamopnoe 3auamue 7.

DIEKTPOIU3 PACTBOPOB U PACILIIABOB
AIIEKTPOJIUTOB

Jlabopamopnoe 3anamue 8.

Koppo3us u 3ammra ot Koppo3uu

Camocmosmenvuasn paboma

CJIOBAapHbIN JUKTAHT
oOydeHre Ha OCHOBE OIBITA

MUCHMEHHBIN OIPOC
UCCIIEIOBATEILCKUNA METOT
[IpopaboTka u moBTOpEeHHE
JIEKIIMOHHOTO MaTepuaa

4 |Paznen 4.
PactBops1

3aKOHOMEPHOCTH TPOLIECCOB PACTBOPEHUSI.
V3MeHeHre SHTAIBIINAN, SHTPOTINH W SHEPTHH
I'm606ca npu pactBopeHnu. PazOaBneHHBIC,
HACBIIICHHBIC U MTEPECHIIICHHBIC PACTBOPHI.
CamocmosmenvHas paboma

Jlekuus-nuckyccus

[IpopaboTka u moBTOpEeHUE
JIEKIIMOHHOTO MaTepuana

Teopust AMEKTPOTUTUUYECKON JTUCCOIMALINU.

ITokazarenu JUCCoranuu: CTCIICHD,

KOHCTAaHTA. Ocobennoctu pacTBOpOB

CHJIBHBIX OJICKTPOJINTOB. HpOI/I3BCILCHI/IC

pPacTBOPUMOCTH MaJIOPaCTBOPUMBIX
AIEKTPOJIUTOB. DIEKTPONUTHYECKAS
JccoLManus BOJbl, HOHHOE ITPOU3BEICHUE
BOJBI. Bonoponnsiit

Nunukaropsl.

I1OKa3aTeJib.

Jlabopamopnoe 3anamue 9.
Teopust 3EKTPOTUTHICSCKON JTHCCOIHAIIIH
Camocmosmenvhas paboma

Jlexuus ¢ UCoJIb30BaHUEM
BUJIEOMATEPHUATIOB

CIIOBapHbBIN AUKTAHT,
o0ydeHue Ha OCHOBE OIBITA
[TpopaboTka 1 moBTOpEHME
JEKIIMOHHOTO MaTepuaia

IM'maponns coJeH, ero OCHOBHBIC
OKa3aTelu: KOHCTaHTa u CTEICHb
TUPOJIN3A, BOJIOPOJIHBIN IOKa3aTelb.

[IpakTHyeckoe NpUMeHEeHNEe THIPOIN3a
Jlabopamopnoe 3anamue 10.

I'upponus conen

Camocmosmenvras paboma

JIek1us ¢ UCMOJIb30BaHUEM
BUICOMATCPHUAIOB

CJIOBapHBIN JUKTAHT,
o0y4eHHue Ha OCHOBE OTBITA
[IpopabGoTka 1 MOBTOpEHME
JIEKIIMOHHOTO MaTepuana

7 OueHouHble cpeacTBa (MaTepuasbl) JJs TeKYylLIero KOHTPOJIA ycCIeBaeMoOCTH,

NPOMEKYTOYHOH ATTeCTAUM 00y4aKOIIUXCH M0 JUCHUILINHE

IIpumepsI CI0BAPHOT0 AMKTAHTA
Tema 1 «HucTele BemiecTsa U CMECH»

OcHOBHBIE TEPMHUHBI U MOHATHUSA: BO3TOHKA (CyOIMManus), BeIIapUBaHKE, TeTEpOreHHast
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CMeCh, TOMOTCHHas CMeCh, J€KaHTaIus, MUCTWLIAIMA (Teperonka), oco00 YHCTOe
BEIIIECTBO, OTCTaWMBaHUE, CMECh, (PUIbTpOBaHUE, (PaAKIIMOHHAS MEPErOHKAa, YUCTOE BEIIECTBO,
AKCTPAKITHSI.

Tema 2 «OcHOBHEIE 3aKOHBI XUMUM

OcHOBHBIE TEPMHUHBI M TOHSATHS: a0COJIOTHAS Macca, 3aKOH ABOrajapo, 3aKoH boiins-
Mapuotra, 3akoH I'eli-JItoccaka, 3aKOH KpaTHBIX OTHOILLICHMM, 3aKOH IIOCTOSIHCTBA COCTaBa,
3aKOH TMPOCTHIX OOBEMHBIX OTHOIICHHIA, 3aKOH COXPAaHEHHUS MacChl BEIIECTB, 3aKOH
SKBUBAJICHTOB, MOJb BEIIECTBA, MOJSIpHAs Macca, OOBEIWHCHHBIA Ta30BBIM  3aKOH,
OTHOCHTEJIbHAs aTOMHAsl Macca, OTHOCHUTEIbHAsI MOJICKYJIIipHasl Macca, ypaBHeHHEe MeH ieneeBa-
Kunaitnepona, uncio ABoraapo, 5JKBUBaJICHTHasl Macca.

IIpuMepsI TeCTOBBIX 32 aHUI
Tema «Teopus 2JIEKTPOIUTUYECKON AUCCOLUALIM
1. HaubGonpmiee KOIM4eCTBO HOHOB 00pa3yeTcs MPH MOJTHOW JIEKTPOIUTHYECKON TUCCOIMALINN
1 Mounb
1) ruapokcuia HaTpus
2) rugpokcuaa oapus
3) cynbdara anOMUHUS
4) xnopuia altOMUHUS
2. HanGompIiee KOJIMYECTBO HUTPAT-HOHOB 00pa3yeTcsi B pacTBOPE MPU AUCCOLMALUH 1 MOJIb
1) HuTpara arOMHUHUS
2) nutpara meau (1)
3) HUTpara HaTpuUs
4) HUTpaTa KaJabIusl
3. DJIEKTPOIUTOM SIBJIIETCS KaXKA0€ U3 JIBYX BEILECTB:
1) nponaHo U cosiHasi KMCI0Ta
2) cepHasi KMCIIO0Ta U OEH3011
3) XJ0pu HATPUS U alleTaT Kajus
4) cepHasi KHCJIOTa ¥ TOTYOJ
4. CnaObIM 3IEKTPOJIUTOM SIBIISIETCS
1) xs1opoBOIOpOAHAS] KUCIIOTA
2) cynbar HaTpud
3) cepoBOIOPOAHASI KHCIIOTA
4) TUOPOKCHUL JTUTHUS
5. HaubospIiee KOJMUECTBO XJIOPHUI-MOHOB 00pa3yeTcst B pacTBOpE MpH AUCCOIUAMU | MOJTb
1) xnopuna xene3a (II)
2) xnopuaa cepedpa
3) xnopuna 6apus
4) xyopuja alTtOMUHUS
6. B xakoM psily Bce yKa3aHHBIE BEIIECTBA SIBJISIIOTCS HEANEKTPOIUTAMMU?
1) aTanomn, xyuopun Kaus, cyabdar 6apus
2) pubo3a, TUAPOKCHU]L Kallus, alleTaT HaTpus
3) caxapo3a, MIUIEPUH, METAHOI
4) cynbdar HaTpus, INII0K03a, YKCYCHAsl KUCIOTa
7. Jlamnouka mpubopa JUIsl HCIIBITAaHUS BEIIECTB Ha 3JEKTPUUYECKYIO0 MPOBOJUMOCTh 3arOPUTCS
IPU NOTPYKEHUH JIEKTPOAOB B BOJHBIN PacTBOP
1) caxapo3ssl
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2) amerata HaTpus
3) rmnepuHa
4) aTaHona
8. KonnenrpupoBanHasi cepHast KUCIOTa IPH OOBIYHBIX YCIOBHIX B3aUMOJICHCTBYET C:
1) xenezom
2) amoMUHUEM
3) UMHKOM
4) okcugoM kpeMmuausi(1V)
5) runpoxcuom meau(1l)
9. JlBa BelecTBa BBINAJAIOT B 0CAIOK IPU B3aUMOJCHCTBUH BOJHBIX PACTBOPOB:
1) cynbdara cepebpa u 6pomuaa 6apus
2) xapOoHaTta HaTpus U XJopuaa dapus
3) nutpara xene3a(lll) u runpoxcuna meau(Il)
4) nutpara xene3a(ll) u cynbpuna kanus
5) cynedara xene3a(ll) u ruapoxcuna Gapus

Tema 2 «OKHUCIUTENHLHO-BOCCTAHOBUTEIILHBIE PCaKIru»

1. Peakuuu, B KOTOPBIX U3MEHSIOTCSI CTETICHU OKUCIICHUS, HAa3bIBAIOTCS:
a) COeIMHEHUS
0) pasmoKeHUs
B) OKHCIIUTEIIbHO-BOCCTAHOBUTEIIEHEIC
T') OKHCIICHHS
2. IlpucoenrHEeHNE SJIEKTPOHOB COIPOBOKIACTCS:
a) MOHIKEHUEM CTETIeHH OKUCJICHHSI DJIEMEHTa
0) NOBBILICHHEM CTENIEHU OKHCIICHUS dJIEMEHTa
B) HE U3MEHSETCSI CTENEHb OKUCIIEHUS dJIEMEHTa
3. YacTwuiia, MOBBIMIAIONIAS CBOIO CTENIEHL OKMCIICHUS, HA3bIBACTCS
a) OKHCIIUTEIb
0) BOCCTAaHOBUTEIH
B) KHUCJIOPOJ
4. TTouemMy aTOMBI METAJIOB SIBJISFOTCS BOCCTAHOBUTEIISIMH?
a) TOJILKO OT/Ial0T AJIEKTPOHBI
0) TOJIbKO IPUHUMAIOT AJIEKTPOHBI
B) MOTYT OT/IaBaTh U MPUCOEIUHATD HNEKTPOHBI
5. OTaayda 3J€eKTPOHOB COMPOBOKAAETCS:
a) MOBBIIIEHUEM CTETIEHU OKUCIICHUS
0) HEe U3MEHSETCS CTEIIeHb OKUCIICHUS
B) TIOHIKAETCSI CTENIEHb OKUCIICHUS
6. Beioepute popmysisl BemecTB, KOTOPHIC SBIISTFOTCS OKHCITUTEIISIMHA
a) O2
0) HNO3
B) H
r) KMnO4
7. Beibepute peakuuu OBP:
a) Ho+ Cl2= HCI
6) Cu+ 0O2=CuO
B) NH4Cl = NH3 + HCI
r) CaO + CO2=CaCOs3
8. MeTo1 371eKTpOHHOTO OajaHca OCHOBAH:
a) Ha CPAaBHCHHH CTETICHEW OKHUCIICHHS SJIEMEHTOB
0) Ha COCTaBJICHUU TOJIYPEAKITUI
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9. K cuibHBIM OKHCIUTENSIM IPUHAATIEKAT JJIEMEHTHI:
a) HeMeTaJlIbl BepxHel yactu VI rpynimel
0) HemeTayuIbl BepxHel yactu VII rpynms
B) HEMETAJUIbI
') METAJUIBI
10. TUnbl OKUCIUTENHEHO-BOCCTAHOBUTEIIBHBIX PEAKIUN:
a) MEeXKMOJIEKYJISIPHbIE peaKluu
0) BHYTPUMOJIEKYJISIPHbIE PEaKIINU
B) Pa3I0KCHUS
T') JUCIIPONOPIIUOHUPOBAHMS
11. Yemy paBHa CTENEHb OKUCIEHUS a30Ta B COCANHEHUSX !
N20s5 HNO3z NaNO3 Fe(NO3)3
a) -2
0) +2
B) +5
r)0
12. B kakoM psiiy BELIECTB, CTEIIEHb OKUCIICHUS 02
a) H202; OF,; CO
0) O2; CuO; H20
B) Al203; 02 ; CO2
r) WO3; CO ; H2COs
13. Ha ocHOBE 3JIEKTPOHHOTO CTPOEHUS aTOMOB yKa3aTbh, MOT'YT JI OBITh OKHCITHTEIISIMH:
a) aTOMbI HaTpUs
0) KaTHOHBI KA
B) MOJUJ UOH B CTETICHU 16
r) Topua MOH B cTeneHH -1
14. O61ee yncno KodPPUIMEHTOB B ypaBHEHUN
Cu + HNO3 = Cu (NO3)2+ NO2 + H20
a)4
0) 6
B) 8
r) 10.
15. B ypaBHEHUM peaknuu:
NHz + O2= NO + H20 umcno oTIaHHBIX ¥ PHHSTHIX JIEKTPOHOB PAaBHO:
a)3:2
0) 4:5
B) 5:6
r) 1:4
16. Ykaxure cxembl OBP, B KOTOpBIX BO/IA SBJISIETCS] OKUCTUTEIIEM:
a) CaO + H.O0—
6) H.O + Cl, —
B) K+ H0 —
r) KH + H.O —
17. YkaxuTte camblii CUIIbHBINA OKUCIIUTEIb:
a) KHCIIOPOJ
0) KOHIIEHTPUPOBAHHAS CEPHASI KHCIOTa
B) drop
T) 3JIEKTPUYECKUM TOK Ha aHOJIE MPU AJIEKTPOIIU3E
18. Mexny KakuMH BellleCTBaMU HE MOKET mpotekatb OBP?
a) cepoBOAOPOI M HOJ0BOJOPOLT
0) cepoBoiopos u okcup cepol (IV)
B) @30THAsI U CEPHAsI KMUCIIOTHI
I') a30THAs KUCJIOTa U cepa
19. ns peakuuu OBP, mpoTekaroieit mo cxeme, cymma ko3¢ (QUIIMEHTOB:
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Si Hs+ O2=SiO2+ H,0
a) 4
0) 6
B) 8

r)2

20. Kakue u3 nepevynciIeHHbIX HOHOB MOT'YT ObITh BOCCTAHOBUTEIISIMU ?
a) Cu?*
0) CI
B) S?
r) AI'3

HpI/IMepLI THIIOBBIX 3aJ1a4

Tema «OCHOBHBIC TOHATHSI U 3aKOHBI, HCII0JIb3YCMBIC npu HCCICA0OBaHNNU
BCHICCTBCHHOI'O COCTaBa 'OPHLIX IIOPOI»

1.
2.

3.

o

Brrancinte MaccoBble OTHOIICHUSI XUMUYECKUX JIEMEHTOB B KapOOHATE KAJIBIIHSL.
Omnpenenure (HopMylny COEIUHEHHUS, €CIU HM3BECTHO, YTO OHO coJepkuT 28%
Metasia, 24% cepsl, 48% Kuciaopoaa 1o macce.

BreiBenute dopMyny KpucTamiorgaparta Xjiopujaa Oapus, €ciau HU3BECTHO, YTO IPH
npokanuBaHuu 36,6 T cou oTepsi B Macce cocTaBisier 5, 4 r?

B kaxoif Macce okcuia KanbIusi CoaepkutTcs 1,6 T KanbIiusl.

Jlia BoccraHoBieHust Meau u3 oxkcuaa meau (1) m3pacxomoBan Bogopos o0beMoM
4,48 1. CKkonbKO MeH (B T') IPHU 3TOM BBIICIUIIOCH?

Tema «PacTBOpbD)

1.

Kakoii 006vem 10% pactBopa comnsiHoM kucnothl (p=1,0474 r/mi1) HEOOXOAUMO B3SITH
JUIS COJITHOKUCIIOTHOM OOpabOTKM CKBa)XMHBI B NpHU3a00iHOI 30HE, coiepikaiien
KapOOHaT KaJlblUsl, €CJIU B pe3yjbTaTe 00pabOTKH BbIAEIMIOCH 186 J1 yriiekuciaoro
rasa.

Cwmemanu pactBop conu mMaccoi 200 T ¢ MaccoBO# /1051ei paCTBOPEHHOI'O BEIIECTBA
5% u pactBop Maccoit 100 r ¢ MaccoBoli nosel Toro ke Bemectsa 15%.Yemy paBHa
MaccoBasi 10JIs1 PACTBOPEHHOTO BEIIECTBA B ITOJYYEHHOM PacTBOPE.

Tema «Teopust 3NEKTPOIUTAYECKON AUCCOIUALII

1.

Jns  monydeHuss aumcnepcHoi (aszpl  Oe3rIMHUCTOro OypoBOro pactBopa ¢
KOHJICHCUPOBAaHHOW TBepaod (a30il MPOBOAAT PEAKIUI0 B3aUMOJICHCTBUS HOHOB
Mg?*c menousto (NaOHum Ca(OH)). Hanummmre peakiuy MOMydeHns THAPOKCHIA
MarHusl.

IIpu TOATOTOBKE BOMBI, colepxkamieil monbl Fe3*, s 3akauku B mmacT mpoBoasT
M3BeCTKOBaHME. J[J1s1 3TOT0 B BOAY AOOABISIOT U3BECTKOBOE MOJIOKO, YTO MPHBOJIHT K
o0Opa3oBaHHIO HepacTBOpUMoOro ocaaka rtuiapokcuna kenesa (ll1). Hamummre
MOJIEKYJISIPHOE, TIOJTHOE M COKPAIIEHHOE HOHHO-MOJIEKYJISIPHOE YPaBHEHHSI PEAKIIHH.
Hcnonb3ys CokpaléHHbIE HMOHHO-MOJIEKYJSIPHBIE YpaBHEHHs peakluil HamucaTh
MOJTHBIE MOHHO-MOJICKYIISIPHBIE W MOJICKYJISIpHBIE YpaBHEHHS PEAKIMid XUMHUYECKUX
MIPOIIECCOB, MPOUCXOISALIMX MPH MOATOTOBKE BOABI ISl 3aKaUKU B TUIACT:

a) Ca?* + 2HCOj3 + Ca(OH), —

6) Mg + 2HCO3 + Ca(OH), —

B) Fe* + Ca(OH); —

r) Fe?* + Ca(OH), —

Tema «OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIE peakuumn»

1. CornmacHo kapOHUIHOM TUTIOTE3bl HEOPTaHUUECKoro mpoucxoxaenus nedpru . 1.
MeHeneeBa BOSHUKHOBEHUIO HE(PTH CHOCOOCTBYET peakiusi B3aUMOJCHCTBUS
Boabl ¢ kKapOumom kenesa (). Hamumure ypaBHEHMS XUMHYECKUX pEaKIIHi.
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VYkaxure OKHUCJIUTEID U BOCCTAHOBMTEIIb.

2. HanmmmuTe IIPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEaKIIUN
KOPpO3UM METAITMYECKUX H3JeIMi U3 Kene3a, Meau, cepedpa U allOMHHHS B
KHUJIKUX HEAIEKTpoIuTax (B HeTH, B cepe, B OPraHMUECKUX BEIIECTBAX).

3. Hanwumure ypaBHEHUE OKHCIMTEIHbHO-BOCCTAHOBUTEIBHONW pEAKIUU, MPOAYKT
KOPpPO3UH, 00pa3yIONIUIICS MPU KOHTAKTE CTAITBHON TPYOBI C TUOKCHUIOM CEPHI
KHUCJIOPOJIOM. YKaKUTE OKUCIUTENb U BOCCTAHOBUTEIIb.

4. MuxkpoopraHu3Mbl T'PYHTOB  3HAa4MTEJIBHO  YCKOpSAIOT  Koppo3uto. Tak,
HauOOJBIIYI0 ONACHOCTh MPEACTABIAIOT Cylb(arpeaynupyronme OaKkTepuu,
pasBUBAOMIUCCA B HWIIUCTBIX, TJIMHUCTBIX H OOJIOTHUCTBIX TpPyHTax. Hanwummre

PEAKII0O BOCCTAHOBJICHUA cyﬂb(baTa Marausa BOAOpOJOM.

IIpumep UTOroOBOI KOHTPOJIBLHONH PadoTHI

1. DnekTpoHHYI0 KOH(HTyparuio ns’np® B OCHOBHOM COCTOSHHMM HMEIOT aTOMBl M HOHBI.

[{udpsl 3anummTe B MOpsAIKEe BO3PACTAHUS.

2. YCcTaHOBUTE COOTBETCTBUE MEXKIY Ha3BAHUEM BELIECTBA U KJIACCOM HEOPraHMYECKHUX
COCIMHEHUH, K KOTOPOMY OHO IPHHAJJIEHKUT. 5
HA3BAHME BEHIECTBA KJIACC COEAMHEHNN

A) cepHas KuciIoTa 1) menous

b) xnopun natpus 2) OCHOBHBII OKCH]T

B) runpokcun xamus 3) ocHOBaHUE

I') okcua kanpLus 4) am¢poTepHBI OKCUL

5) KUCHOTHI
6)cpenHue comu

A b B r

3.CokpalleHHOe HOHHOE ypaBHeHHe peakiuy Ba?t + CO3% = BaCO3 | cooTBeTCTBYET
B3aMMOJICHCTBHIO:

1) BaCI2(p-p) u CaCO3;

2) BaCl2(p-p) u K2CO3(p-p);

3) Ba(NO3)2(p-p) u CO2;

4) BaSO4 uNa2CO3(p-p)

3anuImTe ero B MOJACKY/ISIPHOM, TIOJTHOM HOHHOM BHJIE, YKAKHUTE IIBET OCAJIKA.

4.3 npeyioKEeHHOTO TIEPEUHS OKCHJIOB BRIOEPHUTE JIBA OKCHJIA, KOTOPHIE B3aUMOJICUCTBYIOT C

BOJIOM.
1) Si02
2) P205
3) BaO
4) Al203
5) CuO
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3anuinuTe B 1MOJI€ OTBETa HOMEPA BHIOPAHHBIX ~ OKCHJIOB

5.YcTaHOBHTE COOTBETCTBHE MEXK/Y CXEMOU PEaKIMK U K3MCHEHUEM CTCIICHH OKHUCIICHUS
BOCCTAHOBHTEIIS B 9TOM PEAKIMU: K KaXI0W MO3UIMU, 0003HAYCHHON OyKBOH, 00epuTe
COOTBETCTBYIOIIYIO TTO3UINIO, 0003HAYCHHYIO IU(PPOH.

CXEMA PEAKIIMNA N3MEHEHME CTEIIEHU
OKUMCJIEHUA
BOCCTAHOBUTEJIA

A) NH3 + MnO2 — N2 + Mn203 + H20 1)-3-0

b) Zn + KNO3 + KOH + H20— 2)-1-0

— K2[Zn(OH)4] + NH3 3)0— +2

B) CaH2 + H2S—CaS + H2 4)0 — +4

I) S+ KOH — K2S + K2S03 + H20 5)+2 — +4

6) +4 — +6

3anummre B TaOJIUIy BBIOpaHHBIC IIU(PBI O] COOTBETCTBYIOIIMMHU OYKBaMHU

A b B I

6.YCTaHOBHTE COOTBETCTBHE MEXTY (HOPMYJION COJM U OTHOIICHHEM €€ K THIIPOJIN3Y: K KaKIOU
MO3UIMH, 0003HaYECHHON OYKBOM, TOJOEPUTE COOTBETCTBYIOLIYIO MO3UIINIO0, 0003HAYCHHYIO
uudpoit.

OOPMVIIA COJIA OTHOLUEHUME K TMAPOJIN3Y
A) MgBr2 1) runponusyercs o KaTHOHY
b) (CH3COO0)2Cu 2) TUIPOJIU3YETCS 10 AHHOHY
B) Fe2(S04)3 3) rumposu3yeTcs Mo KaTHOHY U
AQHHOHY

I') NaF 4) ruponau3y HE MOABEPraeTcs

3anuiuTe B Ta0nMIly BRIOpaHHbBIE HU(PHI 10 COOTBETCTBYIOUIMMH OYKBaMHU.

A b B r

7. JIns cMelIeHrs XUMHYecKoro paBHoBecus B peakiuu 2502 + Oz «+» SOz + Q HeoOXoaumMo
1) nOHU3UTH TeMIIEpaTypy

2) NOBBICUTH TEMIIEPATYPY

3) yBenmnuuTh KoHIEHTpanuio SO

4) yBennuuTh KoHUEHTpauo SO3

5) yBEMYHTH 1aBJICHHUE

6) YMEHBIIUTH AaBICHUE

8.Mcronb3yst METOJT JIEKTPOHHOT0 OanaHca, COCTaBbTe YpaBHEHHE PEAKIIMU:

K2Cr207 + H2SO4 + SO2 = Cr2(S04)3 + KoSO4 + ...

VYKaxXuTe OKHCIUTEIb, BOCCTAHOBUTEID.

9. PaccuuTarh Maccy METaJUIMYECKOT'O OCaJKa, OOpa3oBaBIIErocs MpH HarpeBaHuu 9,2 T
YKCYCHOTO anbjaeruaa u 15,9 r ammuaydoro pactBopa okcuaa cepedpa(l), ecnmu maccoBas moiis

BBIXO/1a TPOJYKTa cocTaBmiIa 96% 110 CpaBHEHUIO C TEOPETUUECKU BO3MOXKHBIM.

10. Ha 300r u3BectHska, coaepxaiiero 25% npumeceit u 75% uucroro CaCO3z, noaelicTBoBalin

24



M30BITKOM  COJITHOM  KHCJIOTHL. Bbrauciaure o0beM (MpH H.y.) BBIACIHUBIIETOCS Ta3a.

8 CucreMa olleHUBAHMS MJIAHUPYEMBbIX Pe3yJbTAaTOB 00y4eHHs

dopma KOHTPOJIS 3a onny padory
Munum. | Makec. 6a/10B Bcero
0aJ110B 0a/1J10B
Tekyimmii KOHTPOJIb:
- MUHU-OUKMAHM HA JIeKYyUuu 0 1x9 9
- C108APHBLI OUKMAHM HA 1AO0PAMOPHOM 3AHAMUU 1 2x9 18
- yuacmue 8 O.1uy-onpoce Ha 1abOpamopHoM 1 2x8 16
3auamuu
- mecmuposanue 1 2x4 8
- UMO0208as1 KOHMPOJIbHAs paboma 1 10 10
- Hanucanue u 3awuma pegepama 1 10 10
- 3awuma nabopamopusix pabom (1-9 mema) 0 1x9 9
9K3aMeEH 20
Hroro 3a cemectp (Oucyuniuny) 100
0aJIoB

9 YueOHO-MeTOoUYeCKOe U HH(OPMAIIHOHHOE o0ecTieYeHne T CIHIIHHbI

9.1 OcHoBHasi IUTEpPaTYpa

Crepnenko, 3. B. O6mas reoxumus : npaktukym / 3. B. Crepnenko, A. A. PoxHoBa. —
CraBpomnons : CeBepo-KaBkazckuii penepansubiii yausepcurer, 2016. — 148 ¢. — ISBN 2227-
8397. — Texkcr : aneKkTpoHHBIN // DnekTpoHHOo-01OMoTeuHas cuctema IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/66070.html (mara o6pamenus: 02.10.2019). — Pexum
nocryna: st apropusup. Ilons3oBareneit

Yeptko, H. K. T'eoxumus : yueOHUK ISl CTYI€HTOB, OOYUYaIOLUIUXCS 110 T€0JIOrMUECKUM
cneunanbHocTaM / H. K. Ueptko. — Caparos :Aif [Iu Ap Meaua, 2019. — 291 ¢. — ISBN 978-
5-4497-0030-8. — TekcT : 3nmeKTpOoHHBIH // DiekTpoHHO-O0nOmoTeunas cucrema IPR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/83923.html (nara ob6pamenus: 02.10.2019). —
Pexxum noctyna: qis aBropusup. [lonb3oBareneit

MuHepalibl U TOpHbIE MOPOJIBI : yueOHoe nocobue mo kypcy «VHxeHepHas reoyiorust u
ruaporeosorus» / coct. A. A. benskos, YO. C. [lIlmatoBa. — M. : MockoBcKkas rocy1apcTBEHHAs
akagemMus BojHoro tpancmnoprta, 2004. — 56 ¢. — ISBN 2227-8397. — TekcT : 31eKTpoHHBIi //
DNIEeKTPOHHO-OMOIMOTEUHAS cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/49223 html (zara o6pamenus: 02.10.2019). — Pexum nocryna: st
apropusup. Ilonp3oBarenen

Kucmuupa, JI. B. IlopomooOpasyromye MHHEpalbl W TOpPHBIE MOPOAbI @ y4eOHO-
Mmeroagnuyeckoe nocodowe / JI. B. Kucaumein, M. b. 3asBomgumkoBa. — CII0. : CaHbkr-
[TerepOyprckuii rocynapcTBEHHBIH apXUTEKTYpHO-CTpouTenbHbI yHuBepcuter, ObC ACB,
2017. — 51 c¢. — ISBN 2227-8397. — TekcT : 3JMEeKTPOHHBIN // DIEKTPOHHO-OMOIMOTeUHAS
cucrema [PR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/80755.html (nara
obpamenus: 02.10.2019). — Pexum goctyna: ayis apropusup. [lonp3zoBareneit
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butnep, A. K. Meroasl uccienoBaHusi MOPOJI-KOUIEKTOPOB U (UIFOMIOB : ydeOHOe

nocobue / A. K. burnep, E. B. IIpokarens. — Kpacnosipck : Cubupckuii ¢deaepaabHbIi
yauBepcutet, 2018. — 224 c. — ISBN 978-5-7638-3819-0. — TekcT : »MeKTpOHHBIN //
DIIeKTPOHHO-OUOIMOTEUHAS cucrema IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/84242.html (mara oopamenus: 02.10.2019). — Pexxum gocTyma: ajis
asropusup. llonb3oBarenen

Jlenucora, f. B. Atnac mo xumuu: yueOHOoe mocobue / f. B. [lenucoBa. — KOxxHO-
Caxanunck : CaxI'V, 2019. — 88 c.

9.2 JlonotHUTEIbHASI JIUTEPaTypa
KpacnomekoBa, JI. A. ATiac OCHOBHBIX THIIOB MarMaTH4ecKHX MOpOJ : ydeOHoe

nocobue / JI. A. KpacHomekoBa. — Tomck : ToMckuii moauTeXHUYEeCKHii yHuBepcuret, 2012.
— 128 c. — ISBN 978-5-4387-0108-8. — TekcT : 37eKTpOHHBIN // DNEKTPOHHO-OMOIMOTEUHAS
cucreMma IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/34651.html (nmara

obpamenus: 02.10.2019). — Pexxum poctyna: ansa aBropusup. [lonpzoBaTeneit

lonoBanoBa O.A. OOmas xumusi [DNEKTPOHHBIA pecypc]: ydeOHOe mocobue (mus
CTYJICHTOB XMMHUYECKOro (paKynbTeTa HampaBlIeHHI OakanaBpuarta «XuMus» U «XUMHUYECKas
texHonorus»)/ lomoBanoBa O.A.— DIEKTpOH. TeKCTOBBIC mgaHHBIE.— OMck: OMckuid
rocynapcTBeHHbId yHuBepcuter umM. ®.M. JloctoeBckoro, 2014.— 164 c.— Pexum poctyma:
http://www.iprbookshop.ru/59628.— 5BC «IPRbooks»Kapanerbsinny M.X., [pakun C.U.
OO6mas u Heopranuveckas xumus. — M.: Xumus, 2006. — 632 c.

KoBanpuykoBa O.B. Xumus [DnekTpoHHBIH pecypc]: yaeOHoe mocobdue/ KoBampuykoBa
0O.B., EropoBa O.A.— DneKTpoH. TeKCTOBbIE JaHHbIe.— M.: Poccuiickuii yHUBEpCUTET IPYKObI
Hapomo, 2011.— 156 c.— Pexum pocryma: http://www.iprbookshop.ru/11429.— DSBC
«IPRbooks»

TuxonoB I'.Il. O6mas xumusa. Yacte [ [DnexkTpoHHBIN pecypc]: ydyeOHOe mocodue s
CaMOCTOSITENIbHOW MOATOTOBKU CTYAeHTOB/ TuxoHOB ['.Il.— DnekTpoH. TEeKCTOBbIE JaHHbIE.—
M.: MockoBCKasi TOCYJIapCTBeHHAs akajaeMusi BogHoro Tpancropra, 2006.— 192 ¢.— Pexum
noctyna: http://www.iprbookshop.ru/46291.— 3BC «IPRbooks»

TuxonoB I'.Il. O6mas xumus. Yacte Il [DnexTpoHHbIN pecypc]: yueOHoe mocobue mss
CaMOCTOSITENIbHOW MOATOTOBKU CTYAeHTOB/ TuxoHOB ['.Il.— DnekTpoH. TEeKCTOBbIE JaHHbIE.—
M.: MockoBcKasi rocylapcTBeHHasi akafeMusi BOJHOTro TpaHcnopTa, 2007.— 323 ¢.— Pexum
noctyna: http://www.iprbookshop.ru/46292.— 3BC «IPRbooks»

9.4 llporpamMHoe odecnieyeHue

Windows 10 Pro

WinRAR

Microsoft Office Professional Plus 2013
Microsoft Office Professional Plus 2016
Microsoft Visio Professional 2016
Visual Studio Professional 2015

Adobe Acrobat Pro DC

ABBYY FineReader 12

ABBYY PDF Transformer+

10. ABBYY FlexiCapture 11

11.  IIporpammuoeobecneyenue «interTESSy»

LCoNoOARWNE

12.  CnopaBouno-mpaBoBas cuctema «Koncynprantllinrocy, Bepcust «3kcrnepT»
13.  TIO KasperskyEndpointSecurity

14. «AHTtumnnaruat.BY3» (uHTEpHET - Bepcus)

15. «AHTHIUTarAaT- UHTEPHET
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9.5 IlpodeccuonanbHbie 6a3bl JAHHBIX U HH(POPMAINIMOHHBbIE CIIPABOYHbIE CHCTEMBbI
COBpPeMEHHbIX NH(POPMALMOHHBIX TEXHOJIOTHI
1. DnexTponHo-OubIMOTeYHast cuctema [PRbooks: http://www.iprbookshop.ru
2. Hayunas snektpoHHas 6ubianoreka elibrary.ru: http://elibrary.ru
3. Munepaisl 1 ropasie nopoasl Poccun u CCCP: http://ecosystema.ru/08nature/min/
4. I'opHas sHOUKIONEAN: http://www.mining-enc.ru/
5. T'eoxumust: https://elementy.ru/catalog/t42/Geokhimiya

10 OolecneueHue 00pa3oBaTeJBLHOIO Ipolecca Uil JHUI ¢ OrPAaHMYEHHBIMU
BO3MOSKHOCTSIMH 3/10POBbSI 1 HHBAJIHU/I0B

VYyeOuble U y4yeOHO-METOAMYECKHE MaTephalibl MJIi CaMOCTOSATEIbHOW paboThI
00y4aromuXxcsi U3 YMCIlia MHBATUAOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTAMHU 3710p0oBbs (OB3)
MPEOCTaBIAIOTCA B (POpMax, alaiTUPOBAHHBIX K OTPAHMUYEHUSM UX 3JI0POBBS U BOCIPHUSATHS
uHpopMmanuu:

JInst caenbIX ¥ CIaboBUIAAIINX

- JeKuuu oGOPMIISIOTCS B BUJIE AJIEKTPOHHOTO JOKYMEHTA, JAOCTYIHOTO C TOMOIIbIO
KOMIIBIOTEpA CO CIIEeUATU3UPOBAHHBIM MPOTPAMMHBIM 00ECIICUEHUEM;

- THCHMCHHBIC 3aJ]aHWsI BBIMOJHIIOTCS Ha KOMITBIOTEPE CO CICIHATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIeYeHUEM, UITU MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM,;

- oOecrieuynBaeTCsl HHIMBUyaIbHOE paBHOMEpHOE ocBemeHue He Menee 300 mokc;

- JUIs BBINOJIHEHUS 3a/laHusl TIPU HEOOXOJMMOCTH MPEAOCTABISECTCS YBEIMYUBAIOIIEE
YCTPOMCTBO; BO3MOYKHO TAKXKE HCITOJIb30BAHME COOCTBEHHBIX YBEITUIHBAIOIINX YCTPOUCTB;

- MUCbMEHHBIE 3a/1aHusl OPOPMIISFOTCS YBETHUEHHBIM HIPUPTOM;

- DK3aMEH W 3a4€T MPOBOJIATCS B YCTHOW ()OpME WM BBIMOIHSIIOTCS B MUCHMEHHOU
dbopMe Ha KOMITbIOTEDE.

JIJIs TITyXUX ¥ c1a0O0CITBITIIAITIX ;

- JeKuuu O(OpPMIAIOTCS B BUAE DSJIEKTPOHHOTO JTOKYMEHTAa, OO MPEIOCTaBISETCS
3BYKOYCHJIMBAOINAS alliapaTypa WHANBUIYATLHOTO TIOJB30BaHUS;

- MUCbMEHHBIE 3a/1aHUs BHITIOJIHIIOTCS Ha KOMITBIOTEpPE B MHUCbMEHHOU (hopme;

- DK3aMEH W 3a4€T TPOBOAATCS B NMHCBMEHHON (opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeqieHne B popMe TeCTUPOBAHUS.

JItst 11 ¢ HapyYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

- JeKuu oGOPMIISIOTCS B BUIE AJIEKTPOHHOTO JOKYMEHTA, JAOCTYIMHOTO C TOMOIIBIO
KOMITBIOTEPA CO CIEeIUATN3NPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;

- THCHMEHHBIE 3aJ]aHMs BBIMONHSIOTCS Ha KOMIBIOTEPE CO CHEIHATU3UPOBAHHBIM
MIPOrpaMMHBIM 00€eCIIeUYeHUEM;

- DK3aMeH U 3a4€T MPOBOJATCS B YCTHOW (OpMe WIIM BBIMONHSIOTCS B MHCHMEHHOMN
dbopme Ha KOMITBIOTEpE.

[Ipu HEOOXOMMMOCTH MPEAYCMATPUBACTCS YBEIHMUCHNE BPEMEHHU IS TTOJITOTOBKH OTBETA.

[Ipouenypa  TpOBENEHUS  MPOMEKYTOYHOM  arTeCTallMd  JUIT  OOydJaromuxcs
YCTaHABIMBAETCS C YYETOM WX HWHAUBHUIYAIBHBIX TMCUXOPU3MUYECKHX OCOOEHHOCTEH.
[TpomeskyTOIHAS aTTECTAIUS MOXKET MTPOBOIUTHCS B HECKOJIBKO ITAIOB.

[Ipu mpoBeneHUN MpoOLETypPhl OIICHUBAHUS PE3YTHTATOB OOyUYEHHS MPEayCcMaTpUBACTCS
UCIIOJB30BAaHUE TEXHUYECKUX CPEJICTB, HEOOXOIUMBIX B CBS3W C WHIUBUIYAIbHBIMHU
OCOOCHHOCTSMU OOYYaIOIIUXCSl. DTU CPEACTBA MOTYT OBITh MPEIOCTABICHBI YHHUBEPCHUTETOM,
WJIM MOTYT MCIIOJIb30BAThCSl COOCTBEHHBIE TEXHUYECKUE CPEICTBA.

[IpoBenenne mpoueaypsl OLEHWBAaHUS  pPE3yJIbTaTOB  OOy4YeHUS  JIOMYCKaeTcs C
MCIIOJIb30BaHUEM TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaeTcs A0CTYN K MH()OPMAIMOHHBIM U OMOIMOrpauueckuM pecypcaMm B CETH
WuTepHer s kaxaoro oOywaromierocss B ¢opMax, aJalTHPOBAHHBIX K OTPaHUYEHUSM HX
3I0POBbS U BOCTIPUSATHUSL HHPOPMAIUH:
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Jnst cnensix U cnaboBHISIINX

- B Ie4aTHOW (QopMe YBEIUYEHHBIM MIPUPTOM;

- B )OpMe 3JIEKTPOHHOTO JOKYMEHTA;

- B (hopme ayanodaiina.

JInst Tiyxux u cnaboCbImaniux:

- B Me4aTHOU (hopme;

- B )OpMe 3JIEKTPOHHOTO JOKYMEHTA.

Jlnst 00yJaromuxcs ¢ HapyIIeHUSIMU OIIOPHO-/IBUTaTEIbHOTO arapara:

- B IeyaTtHo# opme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

VY4eOHbIe ayAUTOPUH /TSl BCEX BUAOB KOHTAKTHOM M CAMOCTOSATENIBHON paboThl, Hay4Has
OuOMMoOTeKa M WHBIC MMOMEIIEHHS JJIsi OOy4YeHUS! OCHAIIEHBI CIICIHATBHBIM 000pYIOBaHUEM H
y4eOHBIMH MECTaMHU C TEXHUYECKHMHU CPEACTBAMHU O0YUEHUSI:

JInst cnensiX U cnabOBUAAIINX:

IUISL TITYXWX W CIa0OCIIBIIAIINX

- aBTOMAaTH3MPOBAaHHBIM pabOYMM MECTOM IS JIIOJeH C HapylIeHHEM Ccllyxa H
cl1a00CIIBIIIAIINX;

- aKyCTHYECKHI YCHIIUTENb U KOJIOHKH;

Jlnist o0yJaromuxcst ¢ HapyIIeHUSIMHI OTIOPHO-/IBUTATEIBHOTO arapara:

- IepeIBUKHBIMH, PETYJINPYEMBbIMU 3pronoMuieckumu napramu CHU-1;

- KOMIIBIOTEPHON TEXHUKOW CO CTIIEIUATBHBIM ITPOrPAMMHBIM 00€CTICUCHHEM.

11 MartepuajbHO-TeXHHYeCKOe obecriedeHHe JUCHUIINHBI (MO1YJIs1)

MarepuanbHO-TEXHHUECKOE 00ECTICYCHNE AUCIUTUTNHBI BKIIOYAST: MYJIbTUMETUHHOE
00opyI0BaHUE JUIsSl YTEHUS JIEKINH-TIpe3eHTalni; 3aIuThl peeparos.

[Ipu moarotroBke K J1aOOpaTOPHBIM 3aHATUSM M CaMOCTOSITENIbHON paboTe MCIOB3YIOT
KOMITbIOTEPHBIE KJIACCHI CO CTaHAAPTHBIM NPOIPAMMHBIM 00€CIICUEHUEM.

JIeKIMOHHBIE 3aHATHS MPOXOAAT B MYJBTHUMEIUWHONW ayIUTOPUH, OCHALIEHHOM
KOMIIBIOTEPOM U NPOEKTOPOM. JIEKIMU CONPOBOXKIAKOTCA IIPE3ECHTALUEH, COAepKallen
TEOPETHYECKUI WLTFOCTPATUBHBIM MaTepual.

JIaGopaTopHble 3aHATUS HPOBOJATCS B JIAOOPATOPUH, OCHAIEHHONH HEOOXOIUMBIM
71a00paTOpHBIM 00OpYIOBaHME M MOCYAOH JUIs HCCIEAOBaHMS COCTaBa TOPHBIX IOPOJ,
UCIIOJIB3YIOTCS KOJUIEKIIUM HEOPraHMYECKUX M OpraHudecKux BewecTs. Ilepen mposeneHuem
71a00paTOPHOIO 3aHATHUS CTYACHTHI OJIEBAIOT XaJaThl, IPU HEOOXOJUMOCTH - OUYKHU U MEePUYATKH.
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