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1. LIEJIM OCBOEHHS AV CLMILINHBI (MOYJIST)

1.1{I{enbro OCBOCHUS AUCLUILTHHEI SBIISIETCS (POPMHUPOBaHHE 00IETTPO(ECCHOHATBHBIX KOMIETECHIHIA 110 PEIICHNUI0 HHKEHEPHBIX

3a71a4 B HpO(I)eCCHOHaHLHOﬁ ACATECIIBHOCTHU C UCIIOJIb30BAHUEM METO0B €CTCCTBCHHBIX HAYK Ha OCHOBE Pa3BUTHUA Y
o6yr{a}011mxcs{ €CTCCTBCHHOHAYYHOI'0 MUPOBO33PCHUS; HAYTHOT'O MBIIIUICHHUS; HEJIOCTHOI'O MPEACTABIICHUS O XUMHUYCCKUX
3aKOHaX OKPYXaromero Mupa B UX CAUHCTBE U B3AUMOCBSI3H.

1.2|3amgaun QUCLMAIIINHEL:

1.3|- HOJ’Iy‘IeHI/Ie (byH)laMeHTaJ'II)HOFO o6p3303aH1/1$1, CHOCO6CTBy}OIIIeFO L[am;HeﬁmeMy Pa3sBUTHIO JINIYHOCTH;

14]- H3y‘IeHI/Ie XUMHUYECKUX SIBJICHUI ¥ 3aKOHOB XUMUH, 'paHULBI UX TPUMECHUMOCTH, IPUMCHCHUE 3aKOHOB B BaKHEHIITHUX

MPAKTUICCKUX MPUITOKCHUAX]

1.5- BeipaGoTka y 00ydaromuxcs IpUEMOB M HABBIKOB PEIICHHUs] KOHKPETHBIX 3a/1a4 U3 pa3HbIX 00J1aCTel XUMHH, IIOMOTAIOIINX UM

B )IaJ'ILHefIIHeM peuatb HpO(i)eCCI/IOHaJ'ILHLIe 3aJavuu,

1.6[- O3HakoMIIeHHE 00YJAOLIMXCS C COBPEMEHHOM HAYYHOW anmapaTypoil U BEIpaboTKa y 00y4aIOIIMXCsl HAYaJIbHBIX HABBIKOB

IIPOBEACHUS DKCIICPUMECHTAJIbHBIX I/ICCJ'IC,I[OB&HI/Iﬁ.

2. MECTO JACHUILIAHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

[uk (pazgern) OIT: |Bl.0.16

3. KOMIIETEHIIMU OBYYAIOIIEI'OCsl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCHUILINHBI (MOIYJIS)

OIIK-1 Cnocoben peuiaTh HHXXCHEPHBIC 3a1a4U B HpO(bCCCPIOHaHLHOfI ACATCIIBHOCTHU C UCTIOJIb30BAHUEM METOA0B €CTECCTBECHHBIX HAYK,
MaTEMaTHYICCKOTO aHaJIn3a U MOJACIUPOBaHUA

OIIK-1.2 HpI/IMeHﬂCT OCHOBHBIC NOHATHS U 3aKOHBI €CTECTBCHHBIX HAYK IJId PCIICHUA HpeI[MeTHO-HpO(i)I/IJ'H)HLIX 3ajJia4

OIIK-1.3 [IpumeHsieT ecTecCTBEHHOHAYYHBIE METO.IB TEOPETHIECKOTO U AKCIIEPUMEHTAIEHOTO HCCIIEI0BaHUI O0BEKTOB, IIPOIIECCOB,
SIBJICHUH; TIPOBOJIUT SKCIIEPUMEHTHI 110 33/IaHHOI METOJIMKE U aHAIM3UPYET PE3yJbTaThl

B pesya

bTaTe 0CBOCHUSI JUCHUILUINHBI (MOIYJI51) 00y4aloNUiicsy OJIKeH

3.1|3nare:

3.1.1{ ocHOBHBIE TIOHATHSI ¥ 32KOHBI XUMUH U UX POJIb B PEIICHUH IIPEIMETHO-IPOPUIBHBIX 3a1ad;

3.1.2| MeTo1bl TEOPETHYECKOTO U SKCIIEPUMEHTAILHOTO HCCIIE0BAHNS XUMHYECKHX 00BEKTOB, MPOIIECCOB U SIBICHUH, METOUKY

MNPOBCACHUA U 06pa6OTKI/I PE3YJIBTATOB XUMHUYECKOI'O SKCIICPUMECHTA

3.2| Ymern:

3.2.1| ucrob30BaTh OCHOBHBIE ITOHSTHS U 3aKOHBI XMMUH JJI peIICHUSA Hpe,[[MeTHO-HpO(i)I/UILHLIX 3aaa4,

3.2.2 OPUMEHATH METOAbI TCOPETUYECKOTO U SKCIICPUMECHTAJIBHOI'O UCCIICAOBAHUA XUMHUYCCKUX O6'beKTOB, IpoLecCoB U ﬂBHeHHﬁ,

MPOBOANUTH XUMHUYCCKHUC SKCTICPUMEHTHI 110 3a£[aHHOI7I MCTOJUKE U O6pa6aTbIBaTb HUX pE3yJIbTaThbl

3.3|Baagern:

3.3.1| HaBbIKaMU MNPUMCHEHUS OCHOBHBIX TIOHATUN 1 3aKOHOB XUMHH JJIA peIIeHUA HpC,HMeTHO-HpO(i)I/IJILHLIX 3a7a4,

3.3.2| HaBBIKAMH MPUMCEHCHUA METOJOB TCOPETUICCKOTO U SKCIICPUMEHTAJIBHOI'O UCCIIEAOBAHNUSA XUMHUYCCKUX 06"I>CKTOB, TIPOLECCOB U

SIBHeHI/II;‘I, HaBbIKaMHU MPOBEACHUA XUMUYCCKUX SKCIICPUMECHTOB I10 3aﬂaHHOfI METOJUKE U HABBIKAMU O6pa6OTKI/I HX pE3YJIbTATOB

4. CTPYKTYPA U COAEPKAHUE JUCITUIIJIMHBI (MO1Y JIS)

Kon HaumeHnoBaHue pa3iesioB U TeM /BU/ 3aHATHS/ Cemectp/ | YacoB | IIpumeuanme
3aHATHS Kypc
Paznen 1. OcHOBHBbIE MOHATHA M 3aKOHBI XUMHH
11 OnpeperneHue YKBUBAJICHTA M DKBUBAJICHTHOW MacChl MEeTaJljIa o Bogopoay /J1a6/ 1 2
12 Pacuet MOJISIPHBIX Macc SKBHBAJICHTA IPOCTHIX BEIIECTB U CIIOKHBIX COSANHEHH. 1 2
3akoH 3kBuBanentos /Ilp/
Paznen 2. OcCHOBBI XUMHYECKO# TEPMOTUHAMUKH
21 Omnpenenenue TemoBbIX 3G (HexToB XUMUUecKux peaxuuii /J1ad/ 1 2
22 Pacuer u3MeHeHUs SHTANbIHNHU, YHTPOITUH U dHeprin [ nO0ca XUMUIECKHX PEaKIIni, 1 2
HaINpaBJICHHOCTh XUMHUECKUX TporieccoB. /TIp/
Pa3pen 3. OcHOBBI XUMHYECKOIi KHHETHKH
31 CKOpOCTh XUMHYECKHX peakiuii. XuMuueckoe paBHoBecue /Cp/ 1 4
3.2 Pacuer 3aBUCUMOCTH CKOPOCTH peakiMii OT KOHLIEHTPALUi PETUPYIOLIUX BEIIECTB U 1 4
TeMIieparypsl. Pacuer koHCTaHTHI paBHOBecHs peakiuid. [IpuHImn cmemeHus
xumuueckoro pasHosecus Jle [llarense /Cp/




Pa3znen 4. Illepuoanyeckasi cucTeMa U CHCTeMAaTHKA 3JieMeHTOB. CTpoeHnue
atoma. OCHOBHbIE XaPAKTEPUCTHKH 3JIEMEHTOB.

41 OnexTpoHHbIE POPMYIIBI U NEKTPOHHBIE CXEMBI aTOMOB. MI3MeHeHe CBOHCTB 4
3JIEMEHTOB T10 NEPUOJIaM U TpymaM cucteMbl Menneneesa /Cp/
Pa3znen 5. Xumudeckasi CBS3b U CTPOCHHE MOJICKY.JI

51 DNEeKTPOHHOTOYCUHBIE U CTPYKTYpHBIE (POPMYJIIBI MOJICKYJI. JIUTOIBHBIE MOMEHTHI 4
Mmodekyn /Cp/
Pa3ges 6. PacTBOpBI

6.1 OnpeeneHue KOHIEHTPAIMK PacTBopa. 4
OnexTpoauTHyeckas aucconuanus. Peakiuu nonHoro oomena /Cp/

6.2 Pacuer Temneparyp KUICHUS ¥ 3aMEP3aHUsI, OCMOTHYIECKOTO JIaBICHHS PACTBOPOB. 4
[TponsBeneHne pacTBOPUMOCTH U KOHCTAHTBI TUCCOLMALINHN 3JIEKTPOIUTOB. Pacuer
KOHCTaHT THAPOJIM3a COJIel U BOJOpoaHOro nokasaress /Cp/
Pa3nen 7. OKHCIMTEILHO-BOCCTAHOBUTEIbHBIE MPOIECCHI

7.1 OKHUCIIUTENHHO-BOCCTAHOBUTENBHBIC peakiuu /Cp/ 4
Pa3nen 8. DiieKTpoXUMHUYECKHE CHCTEMBI.

8.1 TanpBaHMYECKHUE AIEMEHTHI 4
Onexrponus /Cp/

8.2 PacyeT 3/1c XUMHYECKUX U KOHIICHTPAIIMOHHBIX I'AIbBAHHYECKHX 3JIEMEHTOB. 3aKOHEI 4
dapanes 1 niporieccos 3ekTponusa /Cp/
Pa3znen 9. Koppo3usi MeTa/110B

9.1 PacyeT 3aIMTHOTO ICHCTBUS OKCHAHBIX INICHOK, pacyeT KOPPO3HOHHON CTOMKOCTH 4
meTtasuios /Cp/

9.2 Koppo3sus merainos u 6oproa ¢ ueit /Cp/ 3
Pa3nen 10. CamocrosiTesibHasi padoTa

10.1 TToxroToBka K mpakTudeckum 3anstusim /Cp/ 4

10.2 TToxroroBka k nmaboparopHsiM pabotam /Cp/ 4

10.3 Brinonnenne KoHTpoIbHOM padoTs /Cp/ 8,6
Paznen 11. KontakTHasi padoTa Ha aTTeCTALHIO

111 KoutponbHas pabora /KA/ 0,4

11.2 3auer /KD/ 0,25

5. OHEHOYHBIE MATEPHAJIBI

OneHouHBIE MaTepHaIbl A1 IPOBEACHUS IPOMEKYTOUHOM aTTeCTallK 00y4aloMMXCsl IPUBEICHbI B IPUIIOKEHUH K pabouei mporpaMme

JUCHUILINHBIL.

®DopMBI U BUIBI TEKYLIETO KOHTPOJIS 0 TUCHUIUIMHE (MOAYII0), BUABI 3aJJaHNH, KPUTEPUU UX OLICHUBAHUsI, pacrpeiesieHie 0ajioB Mo
BU/IaM TEKYILEro KOHTPOJIS pa3padaThIBalOTCs MPEIoIaBaTesieM AUCIHILIMHBI C YI€TOM €€ Celn(UKU U JOBOJATCS 10 CBEICHHUS

oOyyaromuxcst Ha IepBOM y4eOHOM 3aHATHH.

Tekymumii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIIETCS NPENoaBaTeIeM JUCLHUIUINHEI (MOIYI), KaK MpaBuio, ¢ ucnonszoBanueM DMOC
WIN ITyTeM IPOBEPKH NMUCHbMEHHBIX paboT, MPeyCMOTPEHHBIX Pa0OYMMHU MPOrpaMMaMH TUCIUIUIMH B paMKaX KOHTaKTHOW paboOThI 1
CaMOCTOSTENbHOM paboThl o0yvarommxcs. s pukcupoBaHHs pe3ysIbTaTOB TEKYLIET0 KOHTPOJIS MOXKET ucnojib3oBaTbes IMOC.

6. YAEBHO-METOJAUYECKOE H UH®OPMAIIMOHHOE OBECIIEYHEHHME JUCIHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemasi 1uTepaTypa




6.1.1. OcHoBHasi 1MTEpaTypa

ABTODBI, COCTaBUTENN 3armnaBue Wznarensc On. agpec
TBO, T'OJ1
JI1.1  [H. B. KopoBun OO1mast xumusi: y4eOHUK JUIsl TEXH. BY30B M.: Beicm.
K., , 2005
6.1.2. lonoJHUTEeIbHAS TUTEPATYpa
ABTOpBI, COCTaBUTEIIN 3arnaBue Wznarensc On. anpec
TBO, TOJ
JI2.1 |nueka H. JL., 3amaun U yrpaxHeHHs 10 00IIei XUMHUH: y4ueO. mocodue st M.:
PabunoBuya B. A., BY30B Wnrerpan-
Pyounoit X. M. [Ipecc,
2009
JI2.2  |H.JI. T'nunka OO11as xumust: yueOHOe TTOcoOHe /ISt By30B M.:Unterp
an-Ilpecc, ,
2004, 2003

6.2 UndopmManmoHHble TEXHOJOTHH, HCTIOJIb3yeMble MPH 0CYLIeCTBJIeHHN 00pa30BaTeJIbHOr0 MpoLecca no JUCHUIInHEe (MOTYJII0)

6.2.1 TlepeyeHb JIMIEH3HOHHOTO U CBOOOIHO PACIPOCTPAHAEMOI0 IIPOrPAMMHOIO 0fecrieyeHust

6.2.1.J| MS OFFICE

6.2.2 Tlepeyens mpo)ecCHOHATBHBIX 023 TAaHHBIX H MH(OPMAIMOHHBIX CHIPABOYHBIX CHCTEM

6.2.2.1

KOHCYJ'IBT&HT IJIr0C

6.2.2.2

Tapant

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAYJIA)

7.1

JlekuoHHble ¥ 1a00OpaTOpHbIE PAOOTHI IPOBOIATCS B COOTBETCTBUY C PACIHCAHUEM 3aHATUIH B 1a0OpaTOpUIX OOLIeH XUMUH,
BKJIIOYAIOIIEH: CYIMIMIBHBIN Kad, yCTPOUCTBO 11 OBICTPOro MPOCYIIUBAHUS XUM. TIOCYbI, IITaTHB JabopaTopHsli (10 mrt.), ,
KOMIUIEKT (oI, XUM. PeakTuBbl; BUPTYyalbHYIO Ja00OPaTOPUIO 10 XUMHUU.

7.2

I[J'IS[ BBITIOJIHEHUSI CAMOCTOSITEILHOM pa6OTLI HCIIOJIB3YETCA YHUTAIBHBIA 3aJ1 OMOJIMOTEKH C BBIXOJIOM B I/IHTCpHCT.

7.3

[ xpaHeHust 1abopaTopHOro 060pyIOBaHUS MIPELYCMAaTPUBAETCS CIIEL.IIOMEIEHUE .




[IpunoxeHue

K paboyei nmporpaMMe JAUCHUILJINHbBI

OOEHOYHBIEMATEPHUAADBIA A
MPOMEXYTOYHOMATTECTAILIUH

M0 JUCUUIJIMHE (MOAYJIIO)

« XUMHUA »

HaHpaBJIeHI/Ie INOATOTOBKH /CHEU,I/IaJ'IbHOCTb

23.05.03 MOABUXHOMW COCTAB KEJIE3HBIX JOPOT

(K00 u HaumeHo8aHuUe)

HanpagrnienHocts (npodusib)/criennain3ays

JIOKOMOTMHBBI

(HaumerosaHue)



OrnaBJyeHUeE

ITosscHuTEeIbHAS 3aITHCKA.

TurnoBbie KOHTPOJIBHBIC 33JIAHUS UJIM MHBIC MAaTEPUATBI JJISI OIEHKH 3HAHUH, YMEHHI, HABBIKOB M (HJIH)
OTIBITA JEATEILHOCTH, XapaKTEPU3YIOIIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITHH.

MeTtoanueckie MaTepHralbl, ONpeAeSIONINe MPOLEAYPY U KPUTEPUHN OLICHUBAHUS C(POPMUPOBAHHOCTH
KOMIIETEHIINI TIPU TPOBEACHUU MPOMEKYTOUHOM aTTECTalUH.



1. HosicHUTEILHAA 3AIIUCKA

Henp mpomMexyTOYHOM aTTECTallMM — OLIEHUBAHUE MPOMEXKYTOUHBIX M OKOHYATEIBHBIX PE3YyIbTaTOB
oOydeHUss TO MAWCIUIUIMHE, OOECHEYMBAOIINX JOCTIKEHUE IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS
00pa3oBaTesbHOI MPOTrpaMMBl.

DopMBI TPOMEKYTOUHON aTTECTAIlMU: 3auem ¢ oyenkou (I cemecmp — ounoe omoenenue, 1 Kypc —
3a04Hoe omoesieHue).

[Tepeuens koMIieTeHIHI, HOPMUPYEMBIX B IPOLIECCE OCBOCHUS AUCHUTUIUHBI
KOH 1 HAUMCHOBAHUEC KOMIICTCHIINN KO[[ HNHAWKATOpa JOCTUKCHUA KOMIICTCHIIUN

OIIK-1. CriocoGeH periaTh HHXeHEpHbIE
3a7a4M B MpoeCcCHOHATBHON
JEATEeIbHOCTH C HCIIOIb30BaHUEM
METOJIOB €CTECTBEHHBIX HaYK,
MaTeMaTHYECKOro aHaIN3a U
MOJICTTHPOBAHUS

OIIK-1.2. HpI/IMeHHeT OCHOBHBIC IOHATHA U 3aKOHBI €ECTCCTBCHHBIX HAYK JJIA
peuicHus Hpe)lMeTHO-HpO(i)I/IJ'ILHLIX 3aga4

OIIK-1.3. IlpumeHseT ecTeCTBEHHOHAYYHBIC METO/IbI TEOPETHYECKOTO U
IKCTIEPUMEHTAIILHOTO UCCIIEI0BaHKS 00 BEKTOB, POLIECCOB, SBJICHUI, POBOANUT
9KCIEPUMEHTHI 110 3aJaHHONH METOANKE W aHAIN3UPYET Pe3yIbTaThl

Pe3ynbrarel 00y4eHUs O TUCHUIUIMHE, COOTHECEHHBIE C MNIAHUPYEMBIMU
pe3yJibTaTaMu OCBOEHHS 00pa30BaTEIbHON IPOrpPaMMBI

O1ieHOYHEIE

MaTepHabl
(cemectp 1, kypc 1)
Tecter . 2.1.1

KOJ_I 1 HAUMCHOBAHUC MHANKATOpa
JOCTHKCHUS KOMIICTCHIIMHU

PesynbraThl 00y4YeHHUS MO AUCIUIUINHE

OIIK-1.2. [IpuMeHsieT OCHOBHBIE TTOHSATHS
Y 3aKOHBI €CTECTBEHHBIX HAYK JUIs
PpeLIeHNs PeIMETHO-MPOGHIBHBIX 3214

OOyuaromuiicst 3HaeT:
OCHOBHBIC TIOHATHS M 3aKOHBI XHMHH W UX POIb B
PELICHNH TPEeIMETHO-TIPOMIIIEHBIX 33124

OO0yuaromuiics ymeer:
HCIIOJIb30BaTh OCHOBHBIC MTOHSATHUS U 3aKOHBI XUMHH TSI
pelieHus MPeAMETHO-IPOGHIBHBIX 33124

Bamanusan. 2.2.1

OOyyaroIuiics: BIa/ICeT:
HaBbIKaMU TIPUMEHEHUS! OCHOBHBIX TIOHSATUH U 3aKOHOB
XUMUH JUTSI PEIICHUS TPEIMETHO-TPO(PUIBHBIX 3a7a4

3amanusa . 2.3.1

OIIK-1.3. [pumenset
€CTeCTBCHHOHAYYHBIC METO/IBI
TEOPETUYECKOT0 W IKCIEPHMEHTAIBLHOTO
UCCIIEIOBAaHUS ~ OOBEKTOB,  IIPOILIECCOB,

HBHGHHﬁ, MMPOBOAUT OKCHEPHUMCHTHI I10
3alaHHOM  METOJAUKE U aHaJIu3upyeT
pe3yNbTaThl

OOyuaromuiicst 3HaeT:

METOIBI  TEOPETHYECKOTO W IKCIEPHUMEHTAIBHOTO
HCCIICIOBAaHUS XUMHUYECKUX OOBEKTOB, IIPOLIECCOB H
SIBICHHW,  METOJUKY TMpOBeJeHUs ©  00paboTKu
Pe3yIbTaTOB XUMHUIECKOTO IKCIIEPUMEHTA

Tectpr . 2.1.2

OO0yuaromuiicss ymeer:

NPUMEHSTh METO/IbI TEOPETUYECKOTO u
9KCIIEPUMEHTAILHOTO ~ WCCIIEIOBAaHUS  XMMHYECKHX
O00BEKTOB, MPOLECCOB M  SIBJICHUH, MPOBOAUTH
XMUMHUYECKHE DKCIICPUMEHTHI 110 3aJaHHOH METOAMKE
00pabaThIBaTh UX PE3YJILTATHI

Bamanus . 2.2.2

OOyyaromuiicst Biajaeer:

HaBBIKAMH TPUMEHEHHS METOJOB TEOPETHYECKOTO U
SKCHEPUMEHTAIBHOTO  HCCIEJOBAHUS  XMUMHUYECKHX
00BEKTOB, MpPOLECCOB ¥  SBICHHWH,  HABBIKAMH
MIPOBEICHUS] XUMUUECKUX KCIIEPUMEHTOB MO 3aJaHHOI
METOMKE U HaBBIKaMH 00pabOTKH UX Pe3yIbTaTOB

3aganus 1. 2.3.2

[TpomexyTouHas arTecTaus (3a4eT) IPOBOAUTCS B OHON U3 CIEAYIOMIHIX (HOopM:

1) cobecenoBanue;

2) seimonHenue 3aaanuii B 9OC Ipusl YIIC.




2. Tunosbie! KOHTPOJIBLHBIE 32JAHUS UM HHBIE MATEPUAIIBI ISl OEHKH 3HAHUIA, YMEHMI,
HABBIKOB U (MJIH) ONBITA 1eATEJIbHOCTH, XaPaKTEePHU3YIOIIHMX YPOBEHb C(POPMHPOBAHHOCTH KOMIIETECHIIUH

2.1 TunoBble BOIIPOCHI (3auannﬂ) JIUIS1 OlleHKM 3HAHUI B KaYecTBe 06pa30BaTeJ’lBHOF0 pe3yjabTaTra

[IpoBepsieMslii 00pa30BaTeNbHBIN PE3yIbTaT:

Kox 1 HanMeHOBaHNE HHANKATOPA O6pa3oBaTenbHEIN Pe3yIbTaT
JOCTVDKEHUSI KOMIIETCHIUH

OIIK-1.2. Ilpumenser ocHOBHBIE | OOydarOIIHIACS 3HACT:

HOHSATHUS U 3aKOHBI CCTCCTBEHHBIX | OCHOBHBIC NMOHSATHS M 3aKOHBI XUMHM U UX POJb B PELICHUM MPEIMETHO-IPOQUIBHBIX

HayK Ul peIeHus MHpeIMeTHO- | 3axay

MPOoMIBHBIX 3314

2.1.1. IIpumepsI TECTOBBIX 3aAAHMIT

1. Temnora oOpa3oBaHHA BEILECTBA — ITO
a) TermioTa 00pa3oBaHMs 1 MOJISi JAHHOTO BEILIECTBA U3 aTOMOB B BaKyyMe;
b) TtemmoBoit ahdhexT peakiyu 06pazoBaHusA 1 MOJISI TAHHOTO BEIIECTBA U3 MPOCTHIX BEIIECTB;
C) CcyMMa dHEepruii Bcex XMMUUECKUX CBsI3eH, BXOSIIHMX B COCTAB MOJICKYJIbI IJAHHOTO BELICCTRA;
d) TemioBO# 3 deKT peakiu pa3aokeHus 1 MoJIsi JaHHOTO CII0KHOTO COSIMHEHMS Ha MPOCTHIC BEILIECTBA;
€) TeruIoBOi AP PEKT peaKIuu PH MOCTOSHHOM JIaBICHHH

2. ®opmynupoBKa CIEACTBUS M3 3akoHa ['‘ecca s pacuera M3MEHEHHUs 3Hepruu [mb0ca XUMHUECKUX
peaxiuii 3ByYUT CIICIYOIIUM

a) u3MeHeHHWe SHepruu ['mbOca peakiud paBHO PA3HOCTH TEIUIOT OOpa30BaHHMs W SHTPOIMH YJIaCTHHUKOB
JIAHHOW PeaKIni, YMHOXKCHHBIX Ha KOG (GUIIMEHTHI, CTOSIINE Mepe]] BEIECTBAMH B YPABHEHUH PEAKIINY;

b) wusmenenme sHeprmm ['mbbOca peaknuu paBHO pa3HOCTH dHepruit I'mbbOca 0Opa3oBaHWS KOHEUHBIX H
UCXOJHBIX BEIISCTB — YYaCTHUKOB JAHHOW PEaKIMH, NCJICHHOW Ha Pa3sHOCTh KOA((UIIMEHTOB, CTOSIIUX
nepe/1 BEIECTBAMY B YPABHCHHUHU PEaKI[UH;

C) wu3MeHeHue dHepruu ['MOOca peakiu paBHO cymme 3Hepruii ['m66ca 0Opa3oBaHUsI KOHEYHBIX U HCXOIHBIX
BEIIECTB — YYAaCTHUKOB JIAHHOW PEaKIM{, YMHOKCHHBIX Ha KO3()(PHUIIMEHTBI, CTOSAIINE TIEpe]] BeICCTBAMU B
YPaBHEHUU PEAKIIVH;

d) usmenenwe sHeprum ['mOOCa peakiii paBHO pa3HOCTH HSHepruii ['mbOca 00pa3oBaHHMs KOHEYHBIX H
HCXOJHBIX BEINECTB — YYACTHUKOB JIAHHOW pPEaKIMH, YMHOXXEHHBIX Ha KO3((HUIIUCHTHI, CTOAIIME TEepe]
BEIICCTBAMHU B YPaBHCHUH PEAKIUM;

€) ~u3MeHeHHe SHepruu [uOOca peakiyu paBHO pasHOCTH SHepruii ['mbOGca oOpa3oBaHMS HCXOTHBIX H
KOHEYHBIX BEIICCTB — YYACTHUKOB JAHHOW pEaKIMU, YMHOMXCHHBIX Ha KOA(G(GUIMEHTBI, CTOSIIUE Mepe]
BEIICCTBAMHU B YPAaBHCHHUH PEAKIUU

3. DHTanbnHel cUCTeMbl HA3bIBACTCS:
a) TerIoBoi 3()(HhEKT peaKnK IPU NOCTOSIHHOM JIaBIICHUH;
b) cymma BHyTpeHHEl SHEPrHH U SHTPOITUH CUCTEMBI;
C) TemIoBoi 3(h(HEKT peakuu PU OCTOSIHHOM 00bEMe CHCTEMBI,
d) pa3HOCTH SHTPONHHU CHCTEMBI U IPOU3BE/ICHHS AaBICHUS HA 00BEM;
€) CcyMMa BHYTpPCHHEH SHEPriH CUCTEMBI H TPOU3BEICHUSI IaBIICHUS Ha 00BEM.

4. Cnencreue u3 3akoHa l'ecca ans pacdera TEIUIOBHIX 3(P(PEKTOB XMMHUYECKHX peakiuil GopMympyeTcs
CIIEIYIOIINM 00pa3oM:

a) TerIoBo# AP (EKT peakinu paBeH CyMME TEIUIOBBIX 3(D(HEKTOB OTACIBHBIX CTA I TAHHOW PEAKITUH;

b) rtemmoBoit addexr peakumm paBeH PasHOCTH TEIUIOT OOPa30BaHMS KOHEUHBIX W HCXOMHBIX BEIIECTB —
YYaCTHUKOB JAaHHOW peakIuu, JEJICHHONW Ha Pa3HOCTh KO3(D(UIIMEHTOB, CTOSIIUX MEpe]l BEIECTBAMH B
YpaBHEHUU pEaKIny;

C) TemnoBoi 3(PQEKT peakiuu paBeH CyMME TEIIOT OOpa3OBaHWSA KOHEYHBIX M HCXOMHBIX BEMIECTB —
YYaCTHUKOB JIAaHHOW PeakIuy, YMHOKEHHBIX Ha KO3()(MUIIMEHTHI, CTOSIIUE TIepe]] BEIIECTBAMU B YPAaBHEHUN
peaxIwm;

d) TemoBOi 3(h(hEKT peakiMu paBeH PAa3HOCTH TEIJIOT O00pa30BaHUs KOHEYHBIX M HCXOJIHBIX BEIIECTB —
YYACTHUKOB JJAHHOW PEaKIUK, YMHOXKEHHBIX Ha KO3(D(HUIMEHTHI, CTOSIIHE TIepe]l BEECTBAMU B yPaBHEHUHT

! HpI/IBO,HSITCH TUIIOBBIC BOIIPOCHI W 3adaHUs. OHCHO‘IHI)IG CpCACTBa, MNPCAHA3HAYCHHBIC JIsI MOPOBCACHHUA aATTCCTALLMOHHOTO

MEpOIIPUATHS, XpaHITCs Ha KadeApe B JOCTATOYHOM JUISi IPOBEACHHS OLIGHOYHBIX IPOLEAYp KOJMYecTBE BapuaHToB. OLEHOYHBIE
Cpe/ACTBAa TOJICKAT aKTyalM3alUM C YYETOM Ppa3BUTHS HAayKd, OOpa3oBaHUs, KyJIbTYpbl, SKOHOMHKH, TEXHHMKH, TEXHOJOTUH W
corpanbHOU cepbl. OTBETCTBEHHOCTH 3@ HEPACIIPOCTPAHEHUE COJEPIKAHMS OLIEHOUHBIX CPEACTB CPEH 00YHAIOMNXCSl YHUBEPCUTETA
HecyT 3aBeyIOIIni Kadepoil u npernogaBaTesb — pa3padoTYMK OLEHOUHBIX CPE/ICTB.



peaKInm;

) TerioBoi 3(h(GeKT peakiuu paBeH Pa3HOCTH TEIUIOT 00pa30BaHKsI KOHEYHBIX BEIIECTB — YYACTHUKOB TAHHOM

a)
b)

c)

a)
b)
c)
d)
e)

peakuMu M TEIUIOT CTrOpaHWs MCXOJHBIX BEIECTB — YYAaCTHUKOB JAHHOW pPEaKIMH, YMHOJKEHHBIX Ha
K023(pPULIHMEHTEI, CTOSIIIIE TIEpe]] BEIIECTBAMU B YPAaBHCHUH PEaKIIHU |

5. DHIOTepMUYECKOil SBISETCS peakLusl, 151 KOTOPOH

S = const
G>0
H>0
H<0

6. CpoICTBO K JIEKTPOHY — ITO:

SHEPTHSsl, KOTOpasl 3aTpavynuBaeTCs Ha MPUCOCSTUHEHUE STICKTPOHA K aTOMY;

SHEPIHUs, KOTOpas HeOOXO0MMa IS OTPBIBA AIEKTPOHA OT aTOMa,;

CBOWCTBO aTOMa JIAHHOTO BJIEMEHTA OT/IaBaTh CBO AIICKTPOHBI COCETHIM aTOMaM;
OHEPTHA, KOTOpad BIACIACTCA IIPU MPUCOCAUHCHUH 3JICKTPOHA K aTOMY;,

CBOWCTBO aTOMa JaHHOTO JIEMEHTA TPUTATUBATH K Ce0€ ANEKTPOHBI OT COCSTHUX aTOMOB.

7. Tlox oKMCIUTEIBHBIMHA CBOMCTBAMHU aTOMa IIOHUMAFOT:
CIIOCOOHOCTH aTOMa OTAABATh IJEKTPOHBL;
SHEPTHI0, KOTOpas He0OX0IuMa TSI OTPBIBA AJIEKTPOHA OT aTOMa;
CBOMCTBO aTOMa IAaHHOT'O 3JIEMEHTA OT/IaBaTh CBOM AJIEKTPOHBI COCETHUM aTOMaM;
CIOCOOHOCTH aTOMAa PUCOCIUHSTH 3JIEKTPOHBL;
CBOICTBO aTOMa TAHHOTO 3JIEMEHTA MPUTITUBATH K ce0e AIEKTPOHBI OT COCETHUX aTOMOB.

8. Uro Ha3BIBaeTCs 3IEKTPOOTPHUIIATETHHOCTEIO?

SHEPTusl, KOTOpas 3aTpavyuBaeTCs Ha IPUCOETUHEHUE SJIEKTPOHA K aTOMY;

9HEPTHUsl, KOTOpasi HeOOXO0MMa [T OTPBIBA AIEKTPOHA OT aTOMa;

CBOWCTBO aTOMa IaHHOT'0 AJIEMEHTA OT/AaBaTh CBOM AJIEKTPOHBI COCETHUM aTOMaM;
OHEPTHA, KOTOpad BIACIACTCA IIPU IIPUCOCIUHCHUU 3JICKTPOHA K aTOMY,

CBOMCTBO aTOMa JaHHOI'0 3JIEMCHTA MPUTATUBATH K cebe OJICKTPOHBI OT COCETHUX aTOMOB.

OIIK-1.3. [Tpumenser OO0yuaromuiics 3HaeT:

€CTCCTBCHHOHAYYHBIC METOIbI METOABI TCOPETUUCCKOTO U IKCIICPUMEHTAJIBHOTO HUCCICAOBAHUA XUMUYCCKUX O6’BCKTOB,
TEOPETHYCCKOTO U MPOIIECCOB U SIBIICHHUN, METOIUKY TPOBEICHHUS M 00pabOTKU pe3yabTaTOB XMMHYIECKOTO
9KCIIEPUMEHTAILHOTO JKCIIePUMEHTA

HCCIIEIOBAaHUS 0OBEKTOB,
TMIPOIIECCOB, SIBIICHUH, TIPOBOTUT
9KCIEPUMEHTHI IO 33JaHHOM
METOJIUKE ¥ aHATU3UPYET

pe3yIbTaThI
2.1.2. IIpuMepbI TECTOBBIX 3a/IaHMI
1 MeraHon nojay4aeTcs B pe3yJibTaTe peakLuu
CO(r) + 2H2(r) «>CH30H(x); AH0298 =—127,8x1x
a) BOpaBo;
b) BneBo;
C) BHauaje BIIPaBO, 3aTEM BIICBO;
d) He Gyner cMemaThCs.
2 Kak Ha/10 U3MEHUTH JABIICHUE B CUCTEME, YTOOBI CKOPOCTB MPOTEKAIOIIEH B HEH peakinu
2H2S(r) +302(r) —»2S02(1) + 2H20(r) yBenuuuiace B 32 pa3a?
a) YMCHBIIUTH B 2 pasa ;
b) yeemmuuts B 6,4 paza ;
C) yMeHbIIUTH B 32 paza ;
d) yBenuuuTh B 2 paza.
3 Ilpu kuca0THO-OCHOBHOM THTpoBaHMu 50 Mi pacTBopa Imieioud um3pacxomoBaHo 24 mi 0,5 M pactBopa

cepHolt kucnOTHl. Cxonbko 0,5 M CONSIHON KUCIIOTHI TOTPEOOBAIOCH OBI JJIst TOM K€ TeNn?
24 Mt ;




b) 48w ;
c) 24m
d) 12wmr.

4 Jlna xuciaotHo-ocHOBHOro TurpoBanus 30 mi pactBopa KOH morpedosanocs 12 mi 0,05 H. pacTtBopa
KHCIOTHL. OnpeesuTe MPOIECHTHYIO0 KOHIIEHTPAIIMIO PACTBOPA IIETOYH.

a) 0,11%;

b) 0,02%;

c) 0,125%;

d 0,7%.

5 TloreHuman BOAOPOAHOTO AeKTpoaa npu pH, paBHoM 5, coctasiser:
a) -0,295B

b) 0,295B

c) 0,059B

d) 0,059 B}

6 D.1.c. KOHIIEHTpalMOHHOTO rambBaHnueckoro seMenta :Fe/FeCI3(3 u.)/FeCl3(0,001 M)/Fe paBen
a) 0,059B

b) 0.059 B

¢) 0,18B

d) 0,03B

7 Kakue peakiuu mpoTeKaroT Mpu paboTe KUCIOTHOTo akkyMmyJsitopa Pb/ HoSO4 /PbO,?
a) {~A:Pb0-4e =Pb* K: PbO; + 4H* + 4e = Pb0 + 2 H,0
b) ~A:PbO,+4H" +4e¢ =Pb0 + 2 H,O K: Pb0 —4e = Pb*
c) =A:Pb0-2e =Pb* K:PbO; + 4H" + 2¢ =Pb* + 2 H;0
d) ~A:Pb0-4e =Pb* K: PbO; + 4H* + 2e = Pb* + 2 H,0

9. B kxakoM HarpaBIIeHUM CMECTHUTCS paBHOBecue ruaponu3a ZnSO4 npu ysennuennu pH?
a) B oOpaTHOM
b) He cMecTuTCs
C) BHaYaje B 0OpaTHOM, 3aTE€M B IPSIMOM
d) BIpsIMOM

2.2 TunoBble 3aJaHUsl 1JIsl OEHKH YMEHHI B KauecTBe 00pa30BaTe/IbHOI0 pe3yJibTaTa

[IpoBepsieMblif 06pa3oBaTeIbHBIN PE3yIbTAT:

Kon n HanmeHnoBaHue OO0pa3zoBartesbHbII pe3yabTar
WHITUKATOPA JTOCTIDKCHUS
KOMITCTCHITHH

OIIK-1.2. TIpumensier ocHoBHble | OOydaromuiics yMeeT:

TOHSTHUS M 3aKOHBI HCII0JIb30BaTh OCHOBHBIE MOHSTHUS M 3aKOHBI XUMHH JUIsl PELISHUS IPEIMETHO-TIPO(MIIBHBIX
€CTECTBEHHBIX HayK JJIs 3ama4

peleHus IpeaMETHO-
IpOoQIIBHBIX 33124

2.2.1 lIpumepsI 3agaHuii

3amanne 1. Onpenenwure:
a) BO3MOXXHOCTB CAaMOITPON3BOJIBHOTO TPOTEKAHHS TIPOIIECCOB;
0) MpeANOYTUTENHPHOCTh TOW WM MHOU PEaKIInu;
B)KOJTMYECTBOTETUIA(K/[PK),KOTOPOEBBIIENNTCS. WITATIOTIIOTHTCS! TIPUITPOX 0K ICHUMKAKTOUPCAKI T (H.Y.).
YpaBHEHHS peaKIMA:
S(k) + O2 (r) = SO(r)
S(k) + 1,50, (r) = SO4(1)
Hcnonwsyiime 0na pacuemos mabauyy mepmooOuHaAMU4eCcKux XapaKkmepucmux 6ewecms npu CmaHoapmuvix

YCIO0BUSIX.
3amanne 2. Onpenenure s rarbBaHmdeckoro anemenra (-) Mg/0,01M MgSO4// 0,001M CuSO4/Cu (+)

a) B kJ>K SHEPrUI0 XUMUYECKOH peaKIny, MPEBPAIIAIONTYIOCS B 3JICKTPHUECKYIO;




6) HAMmUIUTE MMPOUCCChI HA aHOAC U HAa KATOAC, PCAKIIUIO, TCHCPUPYIOIITYIO TOK;
B)3Ha‘lCHI/ICS.I[.C.I‘ AJIbBAHNMYCCKOI'O3JICMCHTA

3aganne 3. Cxoapko rpammoB xnopuaa xkenesa FeCl; nago pacteoputs B 450 T Bos! ans npurorossenns 10% - ro pacteopa?
Otsetnl: 1) 51;2)451;3)50T1;4) 53 1

3amanue 4. Onpenenure, Kakas U3 NPUBEACHHBIX PEAKIIHMIM SIBIISETCS OKUCIUTEIBHO-BOCCTAHOBUTEIILHOM:
1. NasPOs+ H,0 — Na;HPO, + NaOH
2. Ku[Fe(CN)s] + FeCls — Fes[Fe(CN)g]s + KCI
3. SiO, + HF — SiFs + H0O
4, H,SO;+ HCIOs — + HCI

OIIK-1.3. [pumensier | OOyYarONIUIACA YMEET:

CCTECTBCHHOHAYYHBIC METOIbI MPUMEHSTh METOJbI TEOPETUYCCKOTrO0 M IKCIEPUMEHTAIBLHOIO HMCCIICAOBAHUS XUMHUYCCKUX
TEOPETUUECKOTO 1 | OOBEKTOB, MPOIICCCOB W SBJICHUH, MPOBOIUTH XMMUYCCKHE JKCIEPHUMEHTHI MO 3aJaHHOU
IKCTIEPUMEHTAILHOTO METOJIMKE U 00padaThIBATh UX PE3YJIbTATHI

HCCIIeI0OBAHUS OOBEKTOB,

MPOLIECCOB, SBICHUH, MPOBOAMUT
9KCTICPHIMEHTHl 10  33/laHHOH
METOINKE u AHAIU3UPYET
pE3ynbTaThl

2.2.2 Tlpumepsl 3a1aHAN

3apanue 1. Ilo 3Hauenuro IIP paccuuraiite pacTBOPUMOCTb, a TAKKE KOHLUECHTPALUI KAaTUOHOB M AHUOHOB B
HACBIILIEHHOM PacTBOpE, MOJIb/I, 1/, Mr/n. Coemunenne: CuS I1P= 6-10 %

3ananue 2. Hanummre MonexyslspHble 1 MOHHO-MOJEKYJSpHbIE (IIOJHOE M COKpalll€éHHOE) YPaBHEHUS THIPOJIH3a
NPUBEAEHHBIX COJIEH IO IEPBOM CTYNEHH, a TAKXKE BBIPAXKEHUS U1 KOHCTAHThI THAPOIN3a. YKQKNUTE PEAKLUIO CPEbI
Y HallpaBJICHUE CMEIIEHHs PABHOBECHS THAPOIN3A ISl K&KIOT0 Cayydas Ipu:

a) pa3baBJeHUH;

0) mobaBiieHHH PacTBOPA KUCJIOTHI;

B) 00aBJICHUH pacTBOpa MIENOUH;

T') HarpeBaHUH.

3aganue 3. CocTaBbTe CXEMY NIPOLIECCOB, IPOUCXOIAIINX HA HHEPTHBIX SJIEKTPOAAX PH
anektponuse BogHoro pactsopa Zn (NOs),. Beruncnure Maccy noy4aromuxcst Ha SJISKTPO/iax BEIECTB. €CIIH CUila
toka 100 A, Bpems anexTponnza 60 MUHYT.

2.3 TunoBble 3a1aHusl VISl OLlEHKH HABBIKOB B KauecTBe 00pa30BaTeIbHOI0 pe3y/ibTara

Kon u HaumeHnoBanue OO0pa3zoBatebHbIN pe3yabTaT
MHIUKATOpa JOCTHKEHHUS
KOMIETEHLUH

OIIK-1.2. Tlpumensier ocHOBHBIE | OOyYarOIIUIACS BIIAJICET:

ITOHSTHS u 3aKOHBI | HABBIKAMU MPUMEHEHHUS OCHOBHBIX MOHATUN M 3aKOHOB XMMHHU JUTSI pEeUISHUS MPEeIMETHO-
€CTECTBEHHBIX HayK UL | TPOQIIIBHBIX 33724

perreHus MpeMETHO-
IpOQIITBHBIX 33124

2.3.1. lIpumepsnI 3agannii

3amanwme 1. Paccunraiite 9/]C MeIHO-ITMHKOBOTO TaIbBAHUIECKOTO JIEMEHTA JJISI CTAHIAPTHBIX
KOHIICHTPAI[MI NOHOB ME/IU U IIMHKA.

3amanue 2. Hapymiena CIDIOMIHOCTh MOKPBITHS OIMHKOBAHHOTO Jkejie3a. OnpenenuTe THI MOKPHITHS (aHOAHOS WIIH
KaTOJHOE) W HAIMIIUTE aHOMHYIO M KAaTOAHYIO PEakiMH B cpemax: a) pasdasiaeHHoii H2SO4, 0) HeWTpaabHOU C
PacTBOPEHHBIM KHUCIIOPOJIOM.

3ananue 3. PaccuuTaiite 3.11.C. METHO-IIMHKOBOTO TAIbBAHMUYECKOTO 3JIEMEHTA, €CITH DIIEKTPOJIBI TIOTPYKEHEI

B 0,01 M pacTBOpHI CBOMX COJICH.




3ananue 4. Ha neiitpanuzauuto 1,35 r cepHON KHUCIOTH M3pacxonoBaHo 1.1 T ruapokcuza menoyHoro Meramia. B
pe3yabTaTte peakuu ooOMeHa odpasyeTcs cpefnss coib. Kakosa ¢popmyna rugpokcuaa? .

3amanme 5. Ha meirpammzamuio 2,7 T CEpHON KHCIOTHI M3PAacXOI0BaHO 2,2 T THAPOKCHIA IIEIIOYHOTO MeTaslia.
Haiigure skBuBaneHTHyro Maccy ruapokcuaa. Kakosa ero ¢opmyna? Peaknmus oOMeHa poTekaeT ¢ 00pa3oBaHHEM
KHUCJIOM COJH.

OIIK-1.3. IIpumenser | OOyuaromuiics BIajieeT:

€CTECTBEHHOHAYYHBIE ~ METOJIbl | HaBbIKAMHU NPUMEHEHUSI METOJIOB TEOPETUUECKOTO W IKCIEPHUMEHTAIILHOTO HCCIIEI0BAHMS
TEOPETUYECKOTO U | XMMUYECKHX OOBEKTOB, MPOLECCOB MW SIBJICHHH, HABBIKAMH IIPOBEJCHHUS XUMHYECKUX
9KCTIEPUMEHTAILHOTO SKCTIEPHIMEHTOB I10 33JJaHHOI METOAMKE U HaBBIKAMU 00pabOTKH UX PE3yJIbTaToB
HCCIIEJOBAHNS OOBEKTOB,

TIPOIIECCOB, SIBICHHUMA, MPOBOIHT
SKCIEPUMEHTBI [0  3aJaHHOM
METOIUKE i aHAIIM3UPYET
pe3yJIbTaThl

2.3.2. [lpumepsnl 3axannii

3ananue 1. [Tpu nonmkennu Temneparypsl Ha 20 °C ckopocTh peakuu yMeHbIIuIach B 9 pas.

Kak M3MEHHUTCS CKOPOCTh 3TOH PEAKIMK NPH yBeauuenun temneparypst ot 80 °C no 120 °C ?

Pacuer mposeamure mo mpaBuiny Bant-T'opda. [loyemy ckopocTh peakiuu Bo3pacTaeT MPHU IOBBIIICHUH
TeMIeparypsi?

3apanue 2. [IpupoaHsli ra3, UCMOJIb3yeMbId B KOTEJIbHBIX B KayeCTBE TOIUIMBA, B OCHOBHOM COCTOUT M3 METaHa
CHs;. CocraBpTe ypaBHEHHE pEakLMU TOPEHHMsS MeTaHa M, NMPUMEHHUB CJIEICTBHE M3 3aKoHa lecca, ompenenure
TEIUIOTY CrOpaHMs METaHa.

3ananue 3. Boruucinute 3HaYeHUE 3.1.C. TAIbBAHUUECKOT0 3IEMEHTA!

(-) Zn/0,01 M ZnS0O4//0,01 M FeSO4/ Fe (+)

Hanmmmwure nporecchl Ha aHO/IE M KaToJIe, a TAK)Ke PeaKiluio, TeHEPUPYIOUIYIO TOK, U onpeaenTe B KK SHEprHIo
'm66ca xumMHUYeCKOH peakiyu.

3ananue 4. U3 meramnos Cu, Mg, Cr BeiOepere mpoTtexTop st Fe. Hanumme aHOAHBIN ¥ KaTOAHBIN TPOIIECCH TIPU
MIPOTEKTOPHOM 3aIUTE XKelle3a B MOPCKOM BOJE.

3aganue 5. B kakyro cropony cmectutcst paBHoBecue peakiuu: CO(ta3) + H2O(map) «» CO2(ra3) + H2(ra3)
AH° = - 41,8 /I npu MOBBILLICHUN TEMIIEPATYPhl U NOBBILIEHUU AABICHUS?

2.4 TlepeyeHb BONPOCOB /1JIsl MOATOTOBKH 00y4YaIOLIUXCH K MPOMEXKYTOYHOI aTTecTaluu

1. OcHOBHBbIE XUMHYECKHE MOHATHS: MOJb, MOJIsIpHast Macca. OCHOBHBIE 3aKOHBI XUMHUU: COXPAHEHUS
Macchl BEIECTB, IOCTOSHCTBA COCTaBa, AKBUBAJICHTOB, KPATHBIX OTHOIIEHUH, OOBEMHBIX OTHOIICHUH,
ABorazpo. YpasHenue MenneneeBa-Knaneiipona. Pacuer sKkBUBajI€HTHBIX MaccC AJIEMEHTOB M COCTMHEHUM.

2. Xumnueckas TepMmoanHaMuka. [IepBblif 3aK0OH TepMOJUHAMUKN. BHYTpEHHSIS SHEPTUS U DHTAIBITHUS.
Tepmoxumuueckwuii 3akoH ['.U. T'ecca, cneactBust n3 3akoHa. CTaHIapTHBIC TETUIOTHI 00pa30BaHMs. DHTPOIHSI.
W3meHeHne sHTpONMU B XMMHUYECKHX Mpoleccax U (a3oBeIx nepexonax. JHeprusa ['m66ca. HanpaBnenHocTh
XUMHUYECKHX TMporeccoB. Pacuer n3meHenust sHepruu ['nOO6ca B XMMHYECKUX peakIUsAX. XUMHUECKOe U
¢dazoBoe paBHOBECHS.

3. Xumuueckas KuHeTHKa. CKOpOCTh TOMOTEHHBIX M TETEPOTeHHBIX XHUMHYECKUX pPEaKIHil.
3aBUCUMOCTh CKOPOCTH OT KOHIIGHTpALlUH pearupyroliydx BelIecTB (3aKOH JEHCTBUS Macc), TeMIepaTypbl
(mpaBwiio Bant-T'odda, ypaBHeHne Appennyca). DHeprus akTuBaii. [ OMOTeHHBIN M TE€TEPOTCHHBIA KaTallu3.
Xumnueckoe paBHoBecue. KoHcCTaHTa paBHOBecHsi UM ee CBsi3b C 3Heprueil ['mb6ca. IlpuHimn cmemeHus
xumudeckoro papHoBecus Jle lllarenbe. duznueckre METOIbI CTUMYJIUPOBAHUS PEAKITUH.

4. Crpoenue atomMa. Mogenu ctpoeHust aroma. YpaBHeHus Jlyun-ne-bpoiinsa u llpénunrepa. Teopus
bopa. Dnektponnbie 000m09ku atoMoB. KBanToBbIe uncia. [Topsaok 3amosiHeHUs JEKTPOHHBIX OpOUTasIeH:
npuHuun Iaynu, npasuio ['yaaa, npasuia KnedkoBckoro. D1€eKTpOHHBIE CEMENCTBA 3JIEMEHTOB.



5. Ilepmommueckas cuctema smementoB J[[.M. MenaeneeBa. DHeprus HOHM3AIMH, CPOACTBO K
3JIEKTPOHY,  DJIEKTPOOTPULIATENIBHOCTh,  CTENEHU  OKHUCIEHMS  DJIEMEHTOB. l3MeHeHue  paanycos,
AJIEKTPOOTPULIATEILHOCTEN, SHEPTUNM HMOHM3ALMM, CPOJCTBA K AJIEKTPOHY, a TaK)KE KHCIOTHO-OCHOBHBIX HU
OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIX CBOWCTB 3JIEMEHTOB.

6. Xumunueckasi cBsizb. OCHOBHBIE XapaKTEPUCTHKH CBSI3U: SHEPTUs, JUIMHA. MeTo/1 BaJIGHTHBIX CBSI3EH.
OCHOBHBIE XapaKTEPUCTUKH KOBAJICHTHOM CBSI3H: HAIPABIEHHOCTh, HACHIIAEMOCTb, KPATHOCTh, MOJSPHOCTb.
Bo30yxneHHoe cocTosiHME aroMa. DJEKTPUYECKUH MOMEHT Aumouia. ['mOpuan3anusi aTOMHBIX OpOUTAJCH.
JloHopHo-akenTopHasi cBs3b. Bomoponnas cBsizb. Meroa MolekylnspHbIX opOuraneil. MoHHas cBs3b, ee
OTJIMYME OT KOBAJEHTHOM CBS3U. JOCTMIKEHUSI XMMUU B HOBBIX OTPACIISIX IPOMBIIUIEHHOCTH: HaHO-, I1JIa3MO-,
MEMOPaHOTEXHOJIOTHH.

BHyTpeHHA cTpyKTypa KpUCTauIoB. THUIBI KPUCTAJUIMUECKUX PELIETOK. 30HHAs TEOpUsl KPUCTAJLIOB.
MeTtanibl, NOJIYyIPOBOJHUKH, JUIIEKTPUKHU. J(MarpaMma COCTOSIHUS <«OKEIEe30-yIIIepoI».

7Copbumst u copOuuoHHBIE Tporecchl. MomnekynspHas ancopouus. MoHHO-oOMeHHas ancopOrms.
VYpasuenus Jlhurmiopa . IloBepxHoctHo-aktuBHBIE BemectBa (ITAB). Crpoenue. Ilpumepsr ITAB.
[Ipumenenue copbonHbIx npoueccos U [TAB B TexHHMKE ¥ HAPOJHOM XO3sIICTBE.

7. ucniepcuble cuctembl. Kinaccudukanum u METOAbl MOTYyYEHHS TUCHIEPCHBIX cucTeM. KuHeTndeckast
U arperatMBHasl yCTOWYMBOCTH JWCHEPCHBIX CUCTEM. |'pyOOAMCIIEPCHBIE CHUCTEMBI: CYCIICH3HH, dMYJIbCHUH,
nenbl. Komnonaneie cuctempl. CTpoeHre KOLUIOMAHOM yacTuilbl. CBOMCTBA KOJUTOMAHBIX cucteM. Koarymsiusi.
Dnektpodopes, anekTpoocmoc. Tukcorponusi. Cunepesuc.

8. PactBoppl. CnocoObl BbIpaKEHHUS KOHIIGHTpAIlMM pPAacTBOPOB. TepMoauHamMuKa Mmpoiiecca
pactBopeHus. KosuratuBHble CBOICTBa pacTBOPOB. 3aKOHBI PACTBOPOB HEAEKTpoIUTOB: Payns u Bant-
lobda. M3ortonmueckuii kodpdunment. I[lpumenenne 3akoHoB Payms u Baur-T'odda k pactBopam
AJIEKTPOJIUTOB. JJeKTposnuThyeckas auccouuanus. CreneHb M KOHCTaHTa Jauccouuanuu. Jluccoumanus
pa3IMYHBIX XUMHYECKHX COelMHeHuH. Peakunu B pacTBopax 3JIEKTPOIUTOB. 3aKOH pa3baBneHusi OcTBaibia.
[IpounsBenenne pacTBOPUMOCTH.

9. DnekTpoiauTHUECKas TUCCOLMAIMS BOAbI, HOHHOE MPOU3BEIECHUE BOJbI, BOJOPOJHBIN MOKa3aTelb.
JuarpaMma cOCTOSIHUSI BOJIBI B 00JIACTH HEBBICOKHUX JIaBlieHUH. ['uaponus coneit. Bunasl runponuza. Koncranra
TUPONIN3a, CTENEHb TUAPOJIM3Aa. YCIOBUS CMEUICHMs pPAaBHOBECHA THUIApoiM3a. Bopomoaroroeka uis
oxnaxaeHuss JIBC. VYpanenue mexaHMYEeCKUX MpUMeced, KOJUIOMAHBIX dacTull. JloOaBieHue mpucamok K
oxnaxaatouiei Boge. JKectkocts Boabl. CocTaB mpupoAHbIX BojA. CrlocoObl ompeaesieH!sl BpeMEeHHOH U o01ei
#ecTKocTU. CriocoObl yCTpaHEHUs )KECTKOCTH BOJIbI: METOJAAMHU XUMHUYECKOTO OCaXKJIEHUS U MOHHOIO OOMeHa
(KaTHOHMPOBAHUS M AHUOHHUPOBAHUS), MAarHUTHONH OOpPaOOTKOM, BIIEKTPOAMAIM30M, YIbTPa3BYKOBOM
00paboTKO#, MArHUTO-UOHU3AIMOHHBIM METOJIOM.

10. lonopHo-akuenTopHoe B3ammozercTBue. KommekcHple coennHenns. KoopauHannoHHas Teopus
Bepuepa. Jluccounanusi KOMIJIEKCHBIX COEIUHEHUN. Y CTOMYMBOCTh KOMIUIEKCOB. J[BoliHble conu. KoHcTtanTa
HECTOMKOCTH KOMIUIEKCHBIX CO€IMHEHUM. [IpuMepbl HCIIOIb30BaHU KOMIUIEKCHBIX M JIBOMHBIX COCIUHEHHI B
TEXHHUKE.

11. Knaccel HeopraHu4eckux BemecTB. CBOMCTBA OKCHIOB, THIPOKCHIOB, COJICH.

12. OxkuciurenpHO-BoccTaHOBUTENNBbHBIE peakiuu (OBP). [IpaBuia onpenencHus CTCIICHH OKHCICHHS.
Oxucnurenun u BocctaHoButTenu. Knaccugukamus OBP. Hampasnennocts OBP. Hcnonbs3zoBanue OBP B
INEKTPOXUMHUYECKUX NMPeoOpa3oBaTesix SHEPTUH, B AHATUTUUECKON XUMUU U JIp.

13. O6umme cBoiicTBa MeTalIOB. 3aBUCUMOCTh METAJJIOB OT IOJIOKEHUS B MEPUOJUYECKOM CUCTeMe
JA.N. MenneneeBa. OCHOBHBIE METOABI TMONydeHUs. VCronp30BaHME B KayeCTBE KOHCTPYKLIHMOHHBIX
MaTepranoB. PU3NKO-XUMHUYECKUE MPOLIECCH IIPU CBAPKE U MaliKe METaJLJIOB.

14. CnnaBbl. @U3UKO-XUMUYECKUH aHANN3. J(narpaMMbl COCTOSIHUS ABOMHBIX METANIMYECKUX CHUCTEM C
00pa3oBaHNEM IBTEKTHKH, HHTEPMETAUIUAA U TBEPIOT0 pacTBopa. Vcronp30BaHNe CIUIAaBOB B TEXHUKE.

15. DnexkTpoxumus. DIEKTPOAHBIN NOTeHIMaN. V3MepeHue CTaHIapTHBIX 3JEKTPOAHBIX MOTEHIAIOB.
Bognoponnsiii anextpon. YpaBuenne HepHera. XuMudeckue MCTOYHMKM TOKA: TaJbBAaHUYECKUE M TOILJIMBHBIE
3JIEMEHThI. DJIeKTpoXUMHUUecKas nojispusanus. YpasHenue Tadens. KucnoTHble U mieouHble aKKyMYJISITOPBI.
HoBele THIIBI aKKYMYJIATOPOB. DJIEKTPOJIN3. DJIEKTPOJIU3 PACIIaBOB U pacTBOpoB. KaronHoe BoccTaHOBIIEHHE
U aHOJHOE OKHUCJIEHHE. DJEKTPOJIU3 PACTBOPOB C PACTBOPUMBIMM M HEPACTBOPUMBIMHM aHOJIAMH. 3aKOHBI
®apanes. Beixoa o Toky. [IpuMenenue anexrponusa. I'anpBanonnactuka. ['ansBaHocrerus.

16. Kopposuss MmeramioB. KuHernka M TepMOAMHAMHUKA Ta30BOM U AIIEKTPOXMMHUYECKOH KOPPO3UU.
Bunst xopposun. Kopposuss mox neiictBueM Onyxpgaromux TOKOB. CrocoObl 3alUThl OT KOPPO3UU:
JETUPOBAHUEM, 3alIUTHBIMH MOKPBITUSMH, 3JEKTPOXUMHUYECKHMMH CIOCOOaMH, W3MEHEHHEM CBOMCTB
KOPPO3UOHHOM CPENIbl, PALIMOHAILHBIM KOHCTPYUPOBAaHUEM U3JICIIUN.



17. Opranmveckue coemuHeHus. OOmias xapaktepuctuka. OTIHUUTENbHAasE OCOOCHHOCTh. Teopwust
XUMH4ecKkoro crpoeHus A.M. byriepoBa. OyHKIMOHAIBHBIE TPYIIbl OPraHUYECKUX coeAruHEeHU. [Ipumepsl
MpeeTbHBIX U HETPEACIbHBIX YTIEBOIOPOAOB,CIUPTOB, PEHOJIOB, albJACTHAOB, KETOHOB, KAPOOHOBBIX KUCIIOT,
HIMPOKO MPUMEHSAEMBIX B TEXHUKE U HAPOJHOM X035 CTBE.

18. Beicokomounekynsapubie coenunenus. [Tomumepst. [Tonumepubsie matepuansl. Onuromepsl. MeTobl
CHUHTE3a MOJUMEPOB:NOJIMMEpU3als W NOJUKOHJAeHcauus. Muurnmatopel u  kartanu3atopbl. CTpykTypa
MOJAUMEPOB. JIMHENHBIE, PA3BETBICHHBIE U CETYATHIE MOJUMEPBl. XUMUYECKUE CBSI3H. PUZUKO-MEXAHUYECKHUE
cBoicTBa noiauMepoB. Bynkanuszanusa. [lonumepnsie marepuansl. KOHCTPYKIIMOHHBIE IIACTUYECKHE MACCHI.
CocTogHUs TMHEWHBIX NOAMMEPOB.DU3NKO-MEXaHNYECKUE CBOMCTBA MONIUMepoB. IIpuMeHeHne noinumepos Ha
TPaHCIIOPTE.

19. KauvecTBeHHBII aHanmu3. Xumuueckas HACHTU(UKanus BemecTB. KonuyecTBEHHBIH aHAJH3.
Knaccudukanus METOJIOB. ['paBuMeTpuYeCKHit METO/I. TutpumeTprdecKuii aHasus.
Kommekconomerpuueckoe TUTPOBAHHUE. OKHUCINUTEIBHO-BOCCTAHOBUTEIIBHOE TUTPOBAHHUE.
HHcTpyMeHTallbHbIE METOJbI aHalu3a: Xpomarorpaduieckuii, KOHAYKTOMETPUUYECKUl, MOIsIpo-TpaduiecKuii,
MOTEHIMOMETpUUECKU. DU3NKO-XUMUUYECKH aHanu3. ONTUYecKrue METOAbl aHalu3a. XUMUYECKUE W
¢uznueckue metonsl aHanuza. CoOBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualbl U UX (PU3UKO-XUMHUYECKUE
CBOMCTBA.

20. Ponp xuMHH B OXpaHe OKPY>KaIoIIel cpeibl. 3aluTa BO3AYIITHOTO U BOJHOTO OacCeitHOB.

3. MeToauyeckne MaTepHuaJbl, ONpeaesiolie MPoueaypy U KpUTepu oleHUBaAHUS
c()OpMHPOBAHHOCTH KOMIIeTEHINI NPH NPOBeIeHNU POMEKYTOYHON aTTecTAUH

Kputepuu ¢gopmMupoBanus oeHOK 10 0TBETAM HA BONPOCHI, BHIMOJIHEHUI0 TECTOBBIX 3a/1aHMii

- OIICHKA «OTJHYHO» BBICTABISETCS 00ydYaromeMycsl, €Clii KOJIMYECTBO MPABHIBHBIX OTBETOB Ha
Borpockl coctaBisieT 100 — 90% ot oOmrero 06bEMa 3aJaHHBIX BOIIPOCOB;

- OIIEHKa «XOPOII0» BBICTABIsSIETCS 00yYarOIIEeMyCs, €ClIM KOJTUYECTBO MPaBUIHHBIX OTBETOB Ha
BOTPOChl — 89 — 76% oT 0011ero 00bEéMa 3aJaHHBIX BOIPOCOB;

- OIICHKAa «Y/AOBJIETBOPUTEIbHO» BBICTABIISICTCS OOYdYaIOUIEMYCsl, €CIIM KOJIMYECTBO MPABHIIBHBIX
OTBETOB Ha TECTOBBIE BOMPOCHI —/5—60 % 0T 001Iero 00bEma 3aJaHHBIX BOIIPOCOB;

- OIICHKA «HEeYI0BJeTBOPUTEIbHO» BHICTABISETCS O0YYarOMIeMYCs, €ClIM KOJUYECTBO MPaBUIIbHBIX
oTBeToB — MeHee 60% oT o011ero 00bEMa 3aJaHHBIX BOIIPOCOB.

Kputepun ¢popMupoBaHns OLEHOK IO Pe3yJIbTATAM BbINOJHEHHS 3aJaHUM

«OTAUYHO/32a4TEHO0» — CTABUTCS 32 pabOTY, BHITOJIHCHHYIO ITOJTHOCTBIO 0€3 OIIMOOK M HET0YETOB.

«Xopo1io/3a4TeH0» — CTaBUTCS 32 pabOTy, BBIMOJHEHHYIO MOJTHOCTHIO, HO MPU HAIMYUH B Hel He Oosee
OJTHOM HErpy0oil OIIMOKHK M OJTHOTO HeJoueTa, He O0JIee TpeX HEJAOUYETOB.

«Y10BJIETBOPHUTEJIBHO/3a4TEH0» — CTaBUTCS 32 paboTy, eciii 00yJaroImUNCs MPABUILHO BBHITTOTHUI HE
MeHee 2/3 Bcell paboThl WM JOMYCTHII HEe OoJjiee OJIHOM TpyOoi OmMOKHM M IBYX HEIOYETOB, HE 0oJjiee OJHOU
rpyooit U ogHOW Herpy0Ooil ommOku, He Oojiee Tpex HerpyObIX OIIMOOK, OJHOW HerpyOoil ommOKM M JBYX
HEJIOUETOB.

«HeynoBjieTBOPUTEJbLHO/HE 3a4YTEHO» — CTAaBUTCS 3a PabOTy, €CIU YHCIO OMHMOOK W HEIO0YETOB
MPEBBICUIIO HOPMY JUISI OIIEHKU «YAOBIETBOPUTENBHOY» WIIH MPABUIHHO BHIMTOJTHEHO MeHee 2/3 Bceid paboThl.

Buowt owubok:

- epybvle owubKU: He3HAHUe OCHOBHBIX NOHAMUL, NPAsUl, HOPM, HEe3HAHUe NPUeMo8 peuleHus 3a0ad;
owuUOKU, NOKA3bl8aAOWUe HENPABUIbHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO2O0 3A0AHUSL.

- HeepybOvle OWUOKU: HEeMOYHOCMU QOPMYIUPOBOK, ONpedeseHull, HepPayuoHAIbHbIL GblO0p X00a
peuieHus.

- Heoouemvl: HEPAYUOHATbHbIe NpuemMvbl BbINOJIHEHUS 3A0aHUS; OMOeNbHble NOSPEUHOCMU 8
Gdopmynuposxe 6b160008, HebpeI’CHOE BbINOTHEHUE 3A0AHUSL.

Kpurepun ¢popMupoBaHNsi OLCHOK 110 324€TYy C OLICHKOM
«OTJIMYHO/324TEHO» — CTYAEHT IpHOOpesn HEeOOXOAMMBbIE YMEHMS M HaBBIKU, IPOJEMOHCTPHUPOBAI



HaBBIK MPAKTUYECKOT0 MPUMEHEHUS TOJIYyYSHHbIX 3HAHUM, HE TOMYCTUII JJOTMYECKUX U (PaKTUYECKUX OINOOK
«Xopouo/3a4TeHo» — CTYICHT NpuoOpen HeoOXOOUMble YMEHHUS U HAaBBIKHM, MPOJAEMOHCTPUPOBAI
HABBIK TPAKTHYECKOTO TMPUMEHEHHS T[IOTYYCHHBIX 3HAHWH; JOMYCTUN HE3HAYHTEIbHBbIC OINUOKH U
HETOYHOCTH.
«Y10BJIETBOPUTEIbHO/3aUTEHO0» — CTYJICHT JIOIYCTHJI CYILIECTBEHHBIE OIINOKH.
«HeynoBjieTBOpHUTEJIHLHO/HE 3a4TEHO» — CTYJEHT JEMOHCTPUPYET (PparMeHTapHbIE 3HAHUS U3y4aeMOro
Kypca; OTCYTCTBYIOT HEOOXOIMMBIC YMEHHUS U HABBIKH, JTOMYIICHBI TPYObIE OMIMOKY.



