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1. I{esiu OCBOEHUSA TWCIUTNIUHBI

LensMu  OCBOGHHUS ~ NUCHUIUIMHBI  «XUMHS»  sABIserca  (opMupoBaHue
(GyHIaMEHTaIbHBIX 3HAaHUH B OOJACTH COBPEMEHHON XHMMH, BKJIIOYAIOIIUX OCHOBHBIE
IIOHATUS, 3aKOHBI M 3aKOHOMEPHOCTH, OIMCBHIBAIOIIKAE CBOMCTBA XMMHYECKUX COCIMHEHMHN;
pa3BUTHE HaBBIKOB CAMOCTOSITEIbHON pabOThl, HEOOXOAUMBIX Ul IPUMEHEHUS XUMHUECKUX
3HAHUM I[IPpM MU3Y4YCHUM CHEUUAIbHBIX JUCLUIUIMH W JAIbHEHIIEW INPaKTUYECKOU
JESATEIIBHOCTH.

2. MecTO IMCHUILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl OATOTOBKHU
O0akajaBpa

Hucunmmna b1.B.15 «Xumusa» BXOAWT B BAapHMATHBHYIO YacTh 0Opa3oBaTeIbHOMN
IIPOrPaMMBI.

Jns  w3ydeHHWs] UCHMIUIMHBI HEOOXOOMMBI 3HAHWS, YMEHUS H  BIAJICHUS,
chOopMHpOBAaHHBIE B PE3yJIbTaTe MOJIyYEHHs] CpelHero (IoJHOro) obuero obpa3zoBaHus IO
JUCHUILIMHAM «XUMHUA», «DU3nkay, «MaTeMaTHKa.

3HaHMUS M YMEHHs, MOJIYYCHHbIE NPU W3YYEHHM JAaHHOM IUCLMIUIMHBI, SBISIOTCS
OCHOBOM Ul JaJbHEHIIEro U3y4yeHUsl TaKUX JTUCUHUIUINH, KaK «PU3NKO-XUMUYECKHUE OCHOBBI
U o0ume NpUHLUNBI IepepaboTKH PacTUTENBHOIO ChIpbA», «KoulonaHO-XxuMHYECKHe
aCHEKThl IMHIIEBBIX TEXHOJNOIrUui», «buoxumusa», «lIumeBas Xumusa», «IKOJIOTHIY,
«be30nacHOCTh )KU3HENEATEIBHOCTI Y.

3. Kommnerenuum oOyqamomerocsi, ¢gopMupyembie B Ppe3yJbTaTe OCBOCHHS
AUCHUIUIMHBI M IJIAHUPYeMbIe pPe3yJibTaThl 00yUeHusl

B pe3yjbTaTte OCBOCHHUA AUCHUIIIINHBI «XHUMHUA» o6yqa101u1/1171c;1 JOJIDKCH 06J'Ia)laTB
CICAYIOUMHU KOMIICTCHIIUAMM:

CTpyKTYpHBIH 2JIEMEHT [1nanupyemble pe3yabTaTbl O0yUEHHS
KOMIIETCHIIUH

I1K-5

CITOCOOHOCTBIO UCIIOJIL30BaTh B HpaKTH‘ICCKOﬁ ACATCIIbHOCTU CIICHIUATIU3UPOBAHHBIC 3HAHU A
(1)YHI[aM€HTaJ'II)HBIX pasaciioB (1)I/ISI/IKI/I, XUMHH, 6I/IOXI/IMI/II/I, MaT€éMaTHKU [OJI1 OCBOCHHUA
(I)I/I3I/ILICCKI/IX, XUMHUYCCKHUX, 6I/IOXI/IMI/IHCCKHX, 6I/IOTeXHOJ'IOFI/I‘-IeCKI/IX, MI/IKp06I/IOHOFI/I‘ICCKI/IX,
TGHJ'IO(bI/I?:I/IT-IeCKI/IX MMpOUECCOB, MPOUCXOAAINNX MPHU IMPOU3BOACTBE MPOJYKTOB MUTAHUA W3
PACTUTCIILHOT'O ChIPbA

3HaTh - OCHOBHBIC XUMHWYCCKUEC ITOHATHSA, ITOJIOKCHUSA YU 3aKOHBI,

- MCETOJBbI TCOPCTUUCCKOTO u SKCIICPUMCHTAJIBHOTO
HUcciaca10BaHusd, METOAbI MaTeMaTU4ICCKOIro aHalIn3a u
MOJCIIMPOBAHUS

VMeThb - ONIPEIETIATD LETN U 33]]a4H UCCIICIOBAaHUH,

- pemiaTh pacyeTHbIE 3aJaud MPUMEHHUTENILHO K Marepuany
MIPOrpamMMBl,

- MIPOBOJIUTh HKCIIEPUMEHTAJIbHBIE UCCIEAOBAHUS IJIsI OCBOCHUS
XUMUYECKUX U OMOXUMUYECKUX TMPOIECCOB, MTPOUCXOISIINX TPH
MPOU3BOJICTBE MPOJIYKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPbS

BJ'Ia)IeTI) - HaBbIKaMKU TPHUMCHCHHA OCHOBHBIX XWMHYCCKHUX 3aKOHOB B
npodeccnoHaNbHOM IeATENbHOCTH,

- HaBblKaMM O0OpabOTKM U MHTEPIPETUPOBAHUS PE3YIbTATOB
IKCIIEPUMEHTA,

- CHOCOOHOCTBIO  OOBSICHATH  PE3yJAbTAaThl  HCCICAOBAHUS
MPUMEHUTEIBHO K PO ecCHOHATBHON e TeNbHOCTH




4. CTpyKTYpa U coJepKaHue JUCUMIIIMHbI

OO6m1ast TpyI0eMKOCTh TUCIUIUIMHBI COCTABIISICT 4 3a4eTHHIX eMUHMIIBI 144 akaJl. 4acoB:
- KOHTaKkTHas pabora — 15,3 akaj. yacos:
- ayauTopHas pabora — 14 akan.gaca;
- BHeayauTopHas — 1,3 akag.uaca
- camocTosTenpHas pabora — 124,8 akan.gaca;

- MOJTOTOBKA K 3aueTy — 3,9 akan. yaca
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l. OcHoBHbIE kjacesl| 1 1 421 | 20 |- oopmiieHne oTyeTa no|3amura JsaboparopHoir paboTsl. |I1K-5
HEOPraHMYECKUX COCTUHEHUI nabopaTopHoii pabore; 3amyTa KOHTPOJIBbHOM paboThl.  |-3yB
- pelleHHe KOHTPOJbHOM pPaloThHI. -
CaMOCTOSITENIbHOE HM3y4YeHHE y4deOHOU
Y HAyYHOH JIMTEPATYPHI
2. XuMn4eckasi TEpMOIMHaMUKa 1 1 20 |- pemieHue KOHTPOJBHOM palOTHI. -|3aluTa KOHTPOJIHHON paboTHI. I1K-5
CaMOCTOSITENIbHOE HM3y4eHHE y4eOHOU -3yB
U HayYHOU JIMTEpaTyphl




3. XuMuueckasi KHHETHKa 1 1 20 |- pemieHHe KOHTPOJBHOM pabOTHI. -|3amuTa KOHTPOJBLHON PabOTHI. [1K-5
CaMOCTOSITENIbHOE HM3y4eHHE y4eOHOU -3yB
Y HAY4YHOU JUTEpaTyphl

4. PacTBOpBI 1 21 2 20 |- odopmiieHrE oT4yera mo |3amurta JsaboparopHoit pabdoTsl. |IIK-5
nabopaTopHoi padoTe; 3amuTa KOHTPOJIBHOU PabOTHI. -3yB
- peleHrne KOHTPOJIbHOM paboThI.
- CaMOCTOSITEIIEHOE U3yYeHHE
yueOHOM U HAyYHOU JTUTEPaTyphI

5. Oxucnurensho-| 1 21 22,8 |- pelieHre KOHTPOJIBbHON pabOTHI 3amuTa KOHTPOJIBHOW PabOTHI. I1K-5

BOCCTaHOBUTEIIbHBIC TIPOIIECCHI - CaMOCTOSITEIIEHOE U3y4CHUE -3yB
yueOHOM U HAyYHOU JTUTEPaTyphI

6. DIIEKTPOXUMUYECKUE CUCTEMBI 1 1 20 |- penieHHEe KOHTPOJIBHOW PAaOOTHI. -|3amuTa KOHTPOJbHON pabOTHI. I1K-5
CaMOCTOSITENIbHOE HM3y4eHHE y4eOHOU -3yB
Y HAyYHOU JHUTEpaTyphl

7. KauecTBeHHBIN aHATU3 5,9 |--camocTosATEIHHOE u3ydeHue |3auet
yueOHOM M HAy4yHOW JIUTEpATypHI,
KOHCIIEKTOB JICKIIU

HToro mo aucuuIInHe: 1 | 8/4U | 6/21 |124,8 3ager

-8 T1TOM YHUCJ€C, 4acChbl, OTBCACHHLBIC Ha pa60Ty B HHTepaKTHBHOﬁ (bopMe.




5. O0pa3oBaTeibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B mpouecce mpenonaBaHus — AMCUMIUIUHBI  «XHUMHS»  NPUMEHSETCS  TPaJAMIIMOHHAS
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuuu mpoxoAsAT Kak B HMH(OpPMAIMOHHOW (opme, rae MMeeT MECTO IOCIeI0BaTEeIbHOEe
U3JIO)KEHUE MaTepuaia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaTbHBIMU CPEICTBaMU, TaK U B (opMe JeKuuii-Oecepl WM AUaliora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTAMU, TAE€ TEOPETUYECKUUI
MaTepuai 3apaHee BbIAACTCS CTYIEHTaM JJI CaMOCTOSATEIbHOIO U3YUEeHHUS, ISl IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLKs TPOXOJUT [0 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

B nexnuu MOTyT MCHOJB30BATHCS JIEMEHTHI MPOOJEMHOro u3noxenus. [IpoOnemHas Jexius
HAaYMHAETCS C BOIPOCOB, C IOCTAHOBKH IMpPOOJEMBbI, KOTOPYIO B XOJ€ H3JIOKEHHsS MarepHala
HEOOX0AMMO pemuTh. Takasg JeKuus nOpeAcTaBisier co0oil  3aHATHE, MpEAIoJararomee
MHUIMUPOBAHHOE TMIpENo/iaBaTeyieM TMPUBICYCHHE AayAUTOPHUH K pPEHICHUIO KPYIMHOM HaydHOMU
npoOJieMbl, pPAaCKpPBIBA€T BO3MOXKHBIE IIYTH €€ pEHICHUS, IIOKa3bIBA€T TEOPETUYECKYI0 U
MPaKTUYECKYI0 3HAUYUMOCTh AOCTHKeHuH. Ha mpoOrmeMHON JeKIuMyu HOBOE 3HAHWE BBOAMTCS Kak
HEM3BECTHOE sl CTyAeHTOB. [lomydeHHas nHpoOpManus ycBamBaeTCs KaK JIMYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenoJaBaHus AUCUMIUIMHBL «XUMHS» 3aHUMAIOT JIEKLIHUU C
UCIOJIb30BaHUEM JIEMOHCTPAllMOHHOTO XMMHYECKOTO 3KCIIEpUMEHTa, KOTOPHI MO3BOJISIET Hanbosee
[IOJIHO pEeaIn30BaTh METOJ MPOOJEMHOro OOy4eHHs dYepe3 IIOCTAaHOBKY MpOOJeM C IOMOUIbIO
JEMOHCTpAllUi SIBIICHUH, peakuuil WM TporeccoB. Bo3MOXHO 0OBbEAMHEHHWE B JIEKIIMOHHOM
M3JI0KEHUU TTPUEMOB MBICICHHOTO ¥ PEIbHOTO SKCIIEPUMEHTA, YTO AaET BO3MOXHOCTh (POPMHUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anuu  MHOOPMAIIMOHHO-KOMMYHHKAITMOHHON — 00pa30BaTeNIbHON — TEXHOJIOTHH
MIPOBOAATCS JIEKLIMU-BU3YAIU3AIMK, B XOJE€ KOTOPBIX H3IIOKEHHE TEOPETUYECKOTr0 MarepHualia
COIIPOBOXKAAETCS MIPE3CHTALIEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcss B Xoe J1abopaTopHbIX padoT, B X0A€ KOTOPHIX yueOHas
paboTa MPOBOAUTCS C peaJbHBIMH XUMHYEeCKMMM BemnlectBaMu. Ha maGoparopHbix pabotax
BBITNIOJHAIOTCS TPYIIIOBbIE WIM WHAMBUAYAJIbHBIE 3aJaHus 1O npoiaeHHoN TteMme. IIpoBenenue
abopaTOpHBIX PabOT HEOOXOIUMO TMPEABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHoi padoOThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYIEHTOB K JiabopaTopHoil pabote
ABIIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeOopeThyeckoro BBeneHUs. [Ipu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOIO OOy4YeHHs, KOTOpPBIH
MO3BOJISIET YCBOWTH MaTepuan IIyTeM BBISBIEHUS CBsI3€d MeXIy KOHKPETHbIM 3HAaHHEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooO0pa3HO  HCIOJB30BaThb  TEXHOJIOTHIO  KOJJIEKTHBHOIO
B3aMMOOOy4eHus (mapHylo paboTy) Tpex BHUIOB: CTaTMuYeckas Mapa, JIUHAMHU4YecKas mapa,
BapHallMOHHAs Iapa; COBMEIIas €€ ¢ TEXHOJIOrHMeld MOAYIbHOTro 0O0yueHHs. BBINOIHUB SKCIEpUMEHT,
oOy4aroruiicss GopMyIupyrOT 0000IIIEHHBIE BEIBOBI 10 CEPUH OIBITOB, UCIIOIL3Ys TPUEMbI AHAJIOTHH
U CPaBHEHHS.

CamocTtosTenbHas paboTa CTYJIEHTOB SIBJISETCS OJHUM U3 HamOojee >PQPEKTUBHBIX CPE/ICTB
pa3BuUTHs MOTpeOHOCTH K Oyaymemy camooOpa3oBaHuto. CamocTrosiTenbHas paboTa CTYAEHTOB
BKJIFOYAET B ce0s cambie pa3HOOOpa3Hbie (OpMBI yueOHOUM JESITEIBHOCTH: BBIMOTHEHUE JTOMAITHUX
3aJJaHui, 3aBepuieHne o(opmieHus 1a0OpaTOPHBIX pPadOT, MOATOTOBKA K MPAKTUKYyMY, H3y4eHUE
OCHOBHOTO U JIONOJHHUTENBRHOTO MaTepuaja Mo yuyeOHMKaM M MOCOOMsSIM, YTeHHe U IpopadboTka
HAay4YHOH nuTeparypsl B OHONIMOTEKe, HamucaHue pedepaToB M KYpCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, UTOrOBOM aTTeCcTaluu.

CamocrosarenbHass paboTa CTYJEHTOB JIOJDKHA OBITh HampaBieHa Ha 3aKpeIuIeHUs
TEOPETUYECKOr0 MaTepHuasia, U3JI0)KEHHOIo IMpernojaBaTesieM, Ha MpopadOTKy TeM, OTBEJACHHBIX Ha
CaMOCTOSITENTbHOE M3YY€HHUE, Ha TMOATOTOBKY K JIaOOpPaTOPHBIM 3aHATHUSAM, BBIOJHEHHE JOMAIIHUX
3aJlaHuM U MOJIFOTOBKY K PYOSKHOMY M 3aKIIIOYUTENbHOMY KOHTpouto. [loMmrmMo 3Toro, obydaromuecs
NPEJCTABISAIOT PE3yAbTaThl CBOCH CaMOCTOSATEILHOM pabOThI B BUJIE MPE3EHTALUA.

CamocTrosTenbHas paboTa CTYIAEHTOB MO JUCHUIUIMHE «XUMHUS» BKIIOYAET PELIeHHE 3a1ad U
BBIIIOJTHEHUE  33JaHUM  PENpPOAYKTMBHOIO  XapakTepa IO  aIrOpPUTMy,  IPEAJIOKEHHOMY



IIPENoAaBaTeIeM.

[Tpu npoBeeHNH pyOeKHOTO U 3aKITIOUUTEILHOTO KOHTPOJISI OCHOBHBIMH 337[a4aMHM, CTOSIIIIUMU
nepes MpernojaBaTeneM, SBISIOTCS: BbISIBICHHE CTENEHU MPaBWIBHOCTH, 00beMa, INyOuHBI 3HAHUH,
YMEHUH, HAaBBIKOB, IIOJIY4CHHBIX IIPU M3Y4YCHMM Kypca Hapsay C BBIABICHUEM CTEICHU
CaMOCTOSITEJIbHOCTH B IPUMEHEHHUH TOJIyYE€HHBIX 3HaHUN, YMEHUHI U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT SKCIEPUMEHTHPOBATh C HOBBIMU
¢dopmamu  koHTposid. CTyneHTaM IpejulararoTcsi TECThl W 3aJaud B 3JIEKTPOHHOM BHJIE, C
aBTOMATH3MPOBAHHOM CHUCTEMOH MpoBEepKU. B oTiinyme OT OOBIYHOrO TECTUPOBAHUS TAaKOH CIOCOO
KOHTPOJIS ITO3BOJISIET CTYAECHTaM B JIF000€ BpeMsl IPONTH TECT, IPOaHATU3UPOBATh OLIMOKU U IMPOUTH
TECT BTOPUYHO.

[Tnan-rpaduk, nurepatypa, Marepuaibl K JEKIUSAM W JTaOOpaTOpHBIM padoTaM, TECTHI LIS
TEKYILLEro KOHTPOJIs,, BOIPOCHI AJIi UTOTOBOI'O KOHTPOJISL BBUIOXKEHBI JUIsl CAMOCTOSATENILHOM paboTh
oOyyaromuxcs Ha oOpazoBarenbHoM mnopTane ®PI'BOY BO «MarHutoropckuid rocynapcTBEHHBIN
TexHu4eckul yuusepcutet um. I'.1. Hocoay.

B nononnennn x Kypcy «XuMHH» OOYdYaIOUIMICS MOXET MPOUTH B JAUCTAHIMOHHON (hopme
oHnalH-Kypc «Kak xumus oOBsCHIET U U3MEHsIeT oKkpyxarouwmii mup». Kype coctout n3 10 nexumi.
Kypc nexumii ma€r mepBOHAadalbHOE IIPEACTABICHHE O XMMHMM M €€ POJIM B KU3HHM YEIOBEKA U
obmectBa. OH cocToUT U3 ABYyX dacTeil. IlepBas U3 HUX paccKas3blBaeT O TOM, KaK XUMHUS OOBACHSET
OKPYKAlOIIUM MHP: KaK YCTPOEHBI BEIECTBA, IOYEMY M KaK HMAYT XMMHYECKHE DPEaKLHUH, KaKHe
BELIECTBA OINPEAEIAIOT CBOMCTBA KUBBIX CHUCTEM. BTOpas 4acTh NMOCBSAIICHA NPUKIAIHBIM aclEeKTaM
XMMHU: OHA MOKA3bIBAET, KAK XMMHUS BIIMSET HA KHU3Hb OOIIECTBA U YJIYYIIAeT TTOBCEAHEBHYIO KH3Hb
moaeil. B Hell paccka3blBaeTCsl O LEHHBIX MPOJYKTaX XUMUYECKOW NMPOMBINUIEHHOCTH, XUMUYECKUX
croco0ax MPOM3BOJICTBA PHEPTUU M HOBBIX MaTepHajax, HOBBIX BEIIECTBAX, UCIOJIb3yEMBIX B OBITY,
COBPEMEHHBIX CTEKJIAaX, MUIMEHTaX U Kpackax. ExkeHenenbHble 3aHATUSA OyIyT BKIIOYATh MPOCMOTP
TEMAaTHYECKUX BUJCO-JEKIMM U BBIIIOJHEHHUE TECTOBBIX 3aJaHUN ¢ aBTOMATH3UPOBAHHOW IPOBEPKOMH
pe3yabTaTOB M TBOPYECKHMX 3aJaHUi ¢ mocienyroummum oOcyxaeHuem Ha dopyme. Kypce sBisercs
001eo0pa3oBaTeNbHBIM, HE TPEOYeT CIIeUaTbHON OArOTOBKH U PACCUUTAH Ha MIUPOKYIO ayTUTOPHIO
cllylaTenei, B IepByI0 ouyepeib CTYAEHTOB HEXUMMUYECKMX BY30B U (DaKyJIbTETOB U JIIOICH, yxe
MOJIYUYMBIIUX BBICIIEE OOpa30BaHME, HO JKEJNAIIMX Oosblle y3HaThb 00 OKpYXKallleM MHUpe U
MOBBICUTDH CBOW OOIIEHAYyYHBIH YPOBEHbD.

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHEe CAMOCTOATEIbHOM PadoThI 00y4aromuXcs

CamocrosiTenbHast pabora oOydarolmuxcs MOoApasJesieTcs Ha ayJuTOPHYI0, KOTOpas
MPOUCXOJUT Kak BO BpeMs JIaDOpATOPHBIX 3aHATHUN, TaK M HA TJIAHOBBIX KOHCYJIbTAIMSIX, W Ha
BHEAYIUTOPHYIO, POUCXOISATIYI0 BO BPEMSI IMOATOTOBKH OOYYAIOIIUMHUCS OTYETOB I10 JIAOOPATOPHBIM
3aHSTHUSIM U TIPU BBHITIOTHEHUH TOMAIIIHUX 3a/IaHUH.

AynuTopHas caMOCTOsTElIbHAas paboTa OOYyYaromMXCs MPEANOoaraeT IMPOXOKIACHHE
TECTUPOBAHUS M0 KaXJAOMY pa3feny AUCHHUILIMHBL. TecThl BKIIOYAIOT TEOPETUUECKUE U MTPAKTHUYECKHE
3aJlaHus, OTBETHl HA KOTOpBIE TPEOYIOT TIIYOOKOrOo TOHMMaHUs H3YyYSHHOTO Marepuaia.
MakcuManbHOe KOJTMYeCTBO OaoB B KaxkAoi Teme Kypca — 10.

BapHaHTbl TEMATHYECCKUX TECTOBBIX 3a11aﬂm‘71 AJISl TEKYIIEro KOHTPOJIsA
OcHOBHBIE KJIACCHI HECOPraHUIE€CKHUX COC[[I/IHeHl/lﬁ
B tecrax mo teme «OCHOBHBIE KJIacChI HCOPTraHUYCCKHUX COGHHHGHI/Iﬁ)} COACPKUTCA OCCATH

BOIIPOCOB, KOTOpBIE OIleHUBAIOTCS B 1 Gas.

1. BemectBo, coctaB kKoToporo oTBedaet ¢popmyire P,Os, oTHOCHTCS K:
a) KHCIIOTaM;
0) KUCJIOTHBIM OKCHJIaM;



B) OCHOBAHUSIM;
I') OCHOBHBIM OKCHJIaM.

2. Ocanok obpasyercs npu B3auMoaecTBuu pactBopa NaOH ¢ BemectBoM, hopmysia KOTOPOro:

a) COy; 6) FeSOy; B) H3PO4; 1) BaCl..

3. 'mnpokcun Kanust He pearupyer ¢ BeIecTBOM, (hopMyiia KOTOPOro:

a) P,0Os;

0) HaSOy4;
B) Ba(OH)y;
r) AlCls.

4, Obmas cxema npeBpaieHuii 3 —> 90, —> HyD03 COOTBETCTBYET reHETUUECKOMY PSY:
a) pochop —> oxcua pochopa(V) —> oprodochopHas Kucnora;
0) aTIOMHUHUN —> OKCHJT ATFOMUHHS —> THAPOKCH]T A TFOMUHHS;
B) KaJIbIIUN —> OKCHUJI KLU —> THUAPOKCHU KAJIbLIY,
r) yraepoa —> okcup yriepoga(VI) —> yronpHas KucioTa.

5. YcTaHOBUTE COOTBETCTBHE MCKAY (bOpMyHOﬁ BeIIECTBA M KJIACCOM, K KOTOPpOMY OHO

IMPHUHAIJICIKHAT.

CDOpMy.]'Ia BCIICCTBA

Kiacc Bemects

1) SOs. a) KucnorHslit okcu.

2) Ba(OH),. 0) OTHOOCHOBHASI KUCJIOTA.
3) NaOH. B) JIByXOCHOBHAsI KUCJIOTA.
4) HCI. r) llenous.

6. I'mapokcun xene3a(lll) Beimamgaer B ocagok Ipu IEHCTBUU pacTBOPOB IIIEJIOYCH Ha:

a) okcu xenesa(Il);
0) oxcup xeneza(Ill);

B) pacTtBOpbI coteit xene3a(ll);
r) pactBopbI coneit xxeneza(lll).

7. PacTBOp THIpOKCHIa HATPUS pearupyeT ¢ KaKIbIM U3 IBYX BEUIECTB B Mape:

a) xaopuaom xene3a(lll) u yrnekucnbm razom;

0) oxcuaoM xene3a(ll) u constHON KUCTOTOI;

B) CEPHOM KUCJIOTON M KapOOHATOM KaJIbIIUs;

') OKCUIOM ITUHKA U XJIOPUIOM Kajusl.
8. BemecTBa, pacmosioKeHHBIC B TTOCIIEAOBATEIFHOCTH OKCHJT — TUAPOKCH]] — COJTb, HAXOIATCS
B pALy:

a) P,Os — ZnS0O, — Ba(OH)z;

0) H,O — KOH- K,COg;

B) CaO — H,CO3— NaOH;

F) CaF, — NaOH — Pb|2
9. YcTaHOBHTE COOTBETCTBHE MEXAY Ha3BaHHWEM BEIIECTBA W KJIACCOM HEOPTaHHMYCCKHX
COEIMHEHMH, K KOTOPOMY OHO MPUHAJICHKUT.

Hazpanue BemiecTBa

Kiacc Bemects

1) Kap6onat ceunma(ll).

2) Yrnekucnsii ras.

3) XmopoBoaopo (BOAHBIN PacTBOD).
4) l'unpokcua HATPUSL.

a) beckucnopoanas kucnora.

0) Illenoun.

B) CpenHsist cob.

r) Kucnopoaconepxkaias kuciora.
n) HepactBopumoe ocHOBaHue.

e) Kucnornsliii okcuj.




10. YcraHoBHUTE COOTBETCTBUE MEKIY (POpMYTaMi HCXOIHBIX BEIIECTB U MPOIYKTOB PEAKIIHIL.

Hcxonurie BemmecTa IIpoaykThl peakumu

1) K50 + H,S04 a) Mg(N03)2 + CO, + H,O
2) CuSQO, + KOH 6) Cu(OH), + K,SO,4

3) MgCO(g + HNO; B) Mg(N03)2 +H,0

4) Mg(OH)z + HNO; F) K,S0O,4 +H,0O

XuMuyeckas TEPpMOAUHAMHUKA

B tecrax mo teme «XumMmueckas TEPMOAUMHAMHUKA» . IICPBBIC HICCTH BaﬂaHI/Iﬁ OLICHHUBAIOTCA B

0,5 6amra, ceqpbMoe — B 1 6aiI, a BOCEMOE, IEBITOE U IECIATOE 3a0aHusd — B 2 Oayuia.

=

Tecr Ne 1

[Ipu paccMOTpeHHM XUMUYECKON PEAKIUH cucmemMa 03HaYaeT:
a) MCXOJHbIE peareHThl
0) NPOAYKTHl XUMUYECKOW PEAKIIUU
B) PEaKLMOHHBIN cocy]
I') HCXOJHBIE pEareHTHl U MPOAYKTHI PEaKIIUN

IlepBblif 3aK0H (TepBOE HaYaI0) TEPMOJIUHAMUKY MaTEeMAaTHUECKU 3aIIMChIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/RT)

0) K=R/Nx r) AU= Q-W

B sx30TepMuUecKoOil peakuu:

a) PHTAJIBIIMS PEaKLMOHHOM cucTeMsl nosslimaercs (AH > 0)
0) TeroBoit s ekt peakiuu otpunareicH (Q< 0)

B) SHTAJIBIIUS PEAKLIMOHHON crcTeMbl yMeHbInaeTcs (AH< 0)
I') JaBJIEHUE PEAKIIMOHHON CUCTEMBI ITOBBIILIAETCS
CrannapTHble TemioBble 3((HeKThl MPUHATO 0003HAYATD:

a) AUcrt B) Q 1013°"°

6) AH®598 F) AHcr

Kakwue u3 npuBeeHHBIX PEaKIHii SBISIOTCS SHIOTEPMHUCCKUMHE?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K]I)x/Monb
0)H,+4/20,=H,0, AH = -242 K]I»/Mo1b

B) 1/2 N2+ 1/2 O, =NO , AH =90 K]I>x/momb

r) 1/2H,+1/2 I,=HI, AH = 26 K]Ix/moib

Kakasg w3 HamucaHHBIX HMXKE pEaKIMH OTBeYaeT TeIuloTe oOpazoBaHMs okcuja azoTta ( || ) B
CTaHJAPTHBIX YCIOBUAX?

a) 1/2 N+ O=NO B) 1/2 N2+ 1/2 02 = NO

6) N+ 1/20,=NO r) NH3+5/20, =2NO +3 H,;0

ITpu BoccTanoBneHnuu 16T okcuaa Meau( || ) mo peaxkuu :

CuO w T C (rpadur) = Cu w T Co (), TOTIIOTHIIOCH 22 k]I TETJIOTHI.

OHTanenus oopa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5

6) -200,5 r)735

Hns peakmmu NiO o + C (pagury = Ni ) + CO (). Onpenenure Bo3MOXKHOE HaIpaBlIeHUE
CaMOMPOM3BOJILHOIO TEUSHHS PEAKIIMU MPU CTAaHAAPTHBIX YCIOBUAX U Ipu Temnepatype 627°C.

BemectBo AH®29g (K]Ix/Mo1B) S8 (x/Monp*K)
NiO -239,7 38
C (rpagum) 0 5,74
Ni () 0 29,9
CO -110,5 1974




B otBere ykaxkurte 3HaueHUs sHepruu ['nOOca mpM cTaHAAPTHBIX YCIOBUSAX, IPU TEMIIEpaType
627°C u TemriepaTypy Hadajla peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTPONUS IPHU PA3TI0KEHUN KapOOHaTa KaJbIHs?
a) YBEIMYUBAETCS B) HE YMEHbIIIAeTCs
0) yMeHbI1aeTcs ') HE 3HAIO
10. Mannas peakius: 2KClO3 (tg) —2KCl (15)+30; () AH<O
MO>KET CaMOIIPOU3BOJIHO NMPOTEKATh!
a) B IPSIMOM HallpaBJIEHUU B) HE MOXET IIPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMHnyeckas KHHETHKA

B Ttectax mo teme «XuMMHUeCKas KHHETHKa». IEPBOE, BTOPOE, TPEThE, YETBEPTOE M IATOE
3amaHusa oneHuBarorca B 0,5 Oaiuia; mrecroe, ceAbMOE, BOCBMOE, NEBITOE U IecATOoe — B 1 Oami, a
OJMHHAJIATOE — B 2,5 Oainia.

Tect Ne 1

1. Paznen XuMuM, U3ydaromiuii CKOPOCTH U MEXaHU3Mbl XHMUYECKHX PEAKIHid, HA3bIBACTCSI
a) XUMHUYeCcKasi TePMOIUHAMUKA

0) TEPMOXHMHUS

B) XMMHYECKasi KHHETUKA

2. CKOpOCTh XUMHUYECKOW PEaKIUH — 3TO ...

a) BpeMsi, 32 KOTOPOE MOJHOCTHIO PACXOAYETCS OJTHO U3 HCXO/IHBIX BEIIECTB

0) M3MEHEHHE KOJMUYECTBA BEIIECTBA PEAreHTOB (MM MPOAYKTOB) pEaKIMU B €AMHUILY BPEMEHH B
enuHuIe o0bema

B) KOJIMYECTBO BEIIECTBA IMPOJYKTOB PEAKIIMN K MOMEHTY OKOHYAaHUS PEaKIIUU

3. B kakux eIMHHUIIAX BBIPAKAETCS CKOPOCTh XUMHUYECKON peaKiuu?
a) MOIIb T ¢

0) Oe3pa3zmepHas BEIMYMHA

B) MOJIB”

4. Or kakux (pakTOpOB 3aBHCUT CKOPOCTh XUMHUECKUX PEeaKLUii?
a) OT MPUPOJIbI PEATUPYIOLIUX BEIIECTB

0) oT TeMIieparypsl

B) OT 00BbEMA PEAKIIMOHHOTO COCya

5. CocrosHME  XMMHYECKOTO  pPAaBHOBECHS  OOpaTUMBIX  IPOLECCOB  KOJWYECTBEHHO
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIIEHTPAIMSIMH MPOIYKTOB peaKuu

0) sHeprueil akTUBHU3ALUU

B) KOHCTAHTOI paBHOBECHS

6. Kak 3anmceiBaercst BeIpaXeHHE IJIs1 CKOPOCTH PEAKITHH
4 NO ) +6 HZO =4 NH3(1—) +5 Oz(r)
a) V=K[NO]'[H.0] 6)V =Kk[NH3][0,] B)V = K[NOJ*[H,0]°

7. Kak 3anmmiercst BeIpaskeHHE Ui KOHCTAHTHI paBHOBecus peakiun A +2 B = C +D?
a) Kp = [C][D]/ [A][B]*



6) Ke = [C][D]/ [A][B]
8) Kp = [A][B] 7/ [C][D]

8. Kakoii oTpe3ok Ha quarpaMme MmoKasbIBaeT 3Ha4eHUE TEeIUIOBOro Y dexra peaxiumn?

ajl E _% .
4
0) 2 2
v
B) 3 i
y 3
— A\

v

XOJI pEeaKINK

9. Yrto MOXHO CKa3aTh O PEaKIIUU, U300paKCHHOM Ha TUarpaMMe K Borpocy 8?
a) 9K30TEepMHUYECKasl pPEaKIIHs

0) SHIOTEepMHUYESCKAS PEeaKIUs

B) peaKIIHsl OMUCHIBACT COCTOSTHUE PABHOBECHS

10. PaBnHoBecue peaknuu Fe 30 4 +4CO = 3Fe + 4CO,, AH>0
CMeEIIaeTCs BICBO.

a) MPY MIOHUKCHUH TEMIIEPATYPhI

0) IpH MOBBIILICHUHU TEMIIEPATYPbl

B) TIPY TTOBBIIICHUH JIABJICHHS

11. Jnsa peakuuu Cyo + 2 H 5 () = CH 4 () Ipu HekoTOpOIl TemIepaType KOHCTaHTa PaBHOBECHS
paBHa 0,8. PaBHOBecHas KOHIEHTpamus BoJoponxa paBHa 1,2 Mousb/n. Belumcnure nCXOIHYIO
KOHIIEHTPAIINIO BOAOPO/IA.

a) 1,2

0) 3,5

B) 5,0

PacTBOpbI

B Ttecrax mo teme «PacTBopbI»: mepBoe 3ajaHHe OlleHHWBaeTcs B 1 Oamn; BTOpoe, TpeEThe,
4eTBepTOe, MATOC M IIecToe 3amanus - B 1,5 Oamma; ceapmoe, BOCBMOE, JCBATOE M JIECATOC — B
0,5 6anna.

Tect Nel

1. {ns ypaBuenus peaxkiun Cu SO4 + KOH —... cokpaliieHHOE HOHHOE YpaBHEHHE 3alUIIEeTCs B BUJIE
1) 2K* + S0, = K,SO,
2) Cu* + S0, +2K" + 20H™ = Cu(OH),{ + K,S04
3) CuSO, + 20H™ = Cu(OH)z\ + SO,*
4) Cu**+20H = Cu(OH)x
2. Macca (B r) xnopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO
N1 2)2 3)11 4) 13

4. Tns momasneHus rujponusa xiaopuaa xpoma (I11) cnenyer
1) 100GaBHUTH CONSAHYIO KUCIOTY
2) 1100aBHTH IICIOYb
3) pa30aBHUTH paCTBOP BOAOK



4) TOBBICUTH TEMIIEPATYPY
5. B pasbaBieHHOM pacTBOpe, NMPUTOTOBICHHBIM M3 TUApPOCylb(ara KajablMs M BOJIBI, CyMMa
K02(pPUIMEHTOB B ypaBHEHUN HEOOPATUMOM JTUCCOIMAIINHA PACTBOPEHHOTO BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBopuMmocTs Okcanara cepebpa passa 3,27-107° 1/ 100r H,O. Omnpenenute NpoM3BeIcHHE
pactBopumoct AgyC,04

1)510*  2)1,16:10° 3)10,7-10°° 4)2,31:10°°
7. MaccoBast 103151 pAaCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE

1) macchl BEmEecTBa K Macce BOJIbI

2) KOJMYECTBA BEUIECTBA K 00BHEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KOJIMYECTBa BelIeCTBA K 00BEMY pacTBOpa
8. K ci1abbIM 3JIeKTpOIMTaM OTHOCHUTCS ...

1) ruapoKCUa aMMOHUS

2) TUAPOKCHU KaJus

3) xJIOpUa KaabIHs

4) MapraioBas KHCJI0Ta
9. U3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIGH MOTYT MMETh IMISIOYHYIO WU KHUCIYIO Cpeny.
[IpuuuHOIi 3TOTO SIBIAETCA ...

1) snekrponus cosuei
2) IUCIIPONIOPLIMOHMPOBAHUE COJICHT
3) ruapaTupoBaHHUE COJICH
4) ruapoaus conei
10.3na4yenne PH uncroit Bosbt ipu 25°C cocrasisieT
N1 2)7 3)0 4) 10

OKHCANTENBLHO-BOCCTAHOBHTEIbHbBIE NMpouecChl

B Tectax mo teme «OKHCIUTENHbHO-BOCCTAHOBUTEIBHBIE MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOEC M MATOE 3a7aHusl olleHuBaroTcs B 0,5 O6anna; mecroe — B 1 6amr; ceapbmMoe U BOCbMOE — B 2
Oama, a qeBsToe — B 2,5 OasioB.

Tecer Ne 1

1. OKHCIUTENH — 3TO aTOM, MOJIEKYJIa WA HOH, KOTOPBIH ...
1) yBenMUYMBAET CBOKO CTEIICHb OKUCIICHUS
2) TPUHUMAET SJIEKTPOHBI
3) oTmaeTr CBOM 3JCKTPOHBI
2. TIporiecec BOCCTaHOBICHUS KMEET MECTO B CIyYae, KOrja ...
1) He#TpasbHBIC aTOMBI TPEBPAIIAIOTCS B TIOJIOKUTEIHHO-3aPSHKEHHBIC HOHBI
2) TOJOXUTEIBHBIN 3apsi/] HOHA YMEHBIIIAETCS
3) oTpuUIaTENbHBIN 3aps1 HOHA YBETHYHBACTCS
3. U3 npezcraBieHHbIX HIKE peakimii K OBP qucnpornopiimoHUpOBaHus IPHHAIICKUT ...

1) S+ 2HNO;3; =H,SO4 + 2NO
2) 2H>,0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BoccTaHOBHUTEISIM OTHOCSITCS ...
1)  meTamibl, BOAOPO, YIIIEPO
2)  aKTHBHBIC HEMETAJLIbI

3)  2JeMEHTHI, HaXOAIINECS B CPEIHEH YacTH TEPUOTUUECKON CUCTEMBI
5. CtemneHu OKHUCIIEHUsI KUCIOpO/a a) B BoZIe M 0) B MEPOKCHIE BOIOPOJIa COOTBETCTBEHHO PABHHI . ..

1) a)-2;06)-2



2) a)-2;06)+2
3) a)-2;0)-1
6. [lepmanranar kanust B OBP, npoTekaronux B KHUCJION cpelie, BOCCTAaHABIUBAETCA JI0 ...

1)  karmona Mn?*
2)  MaHraHar-WoHa MnO,>—
3)  okcuaa mapranmna (1) MnO
7. B peakumu, nporekaromieii mo cxeme Cr,S3 + KNO; 2 K,CrO4 + K;SO4 + NO okucienuto
MIOJIBEPTarOTCsI CIACAYIONTUE STIEMEHTHI ...

1) asorwmcepa
2)  cepau XpoM
3)  XpoM u a30T
8. Cymma k03 HHUIHCHTOB B peakiiu, NPUBEACHHON B Bompoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. CymMma ko3 dunmenron B peakirn KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1cne CUCTEMBbI

B Ttecrax mo Teme «DIIEKTPOXUMHUYECKHE CHCTEMBI»: IIEPBOE, BTOPOEC W IIATOE 3aJaHUs
OIICHUBAIOTCS B 1 6auT; TpeThe W 4eTBepTOe 3aManusi— B 1,5 Oaiia; mecToe u cenpMoe — B 2 Oaia.

Tect Nel
1. DraexTpoaHbBIN MOTEHIIMAN ONPEAETSIOT 110 YPABHEHHUIO ...
1) Hepucra
2) MenzeneeBa-Knaneiipona
3) BonbuMana
4) Appenuyca
2. Paccumraiite DJIC ranpBanndeckoro siemeHta MQ|MQgSO,||CuSO,Cu npu cranmapTHBIX
YCIOBHSIX
1) —-2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue nmpoaykThl 00pa3yroTcsi Ha KaToJie IPH IEKTPOJIM3e pacTBOpa HUTparta cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCI0Ta
4) KuCIopoa
4. VYxaxuTe CyMMY KOX(P(QHUIMEHTOB B ypaBHEHHHU JICKTpOn3a pactBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas w3 TpuUBENEHHBIX  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKIUHA  MPOTEKaeT
CaMOTIPOM3BOJILHO B TIPSIMOM HarpaBJICHUH?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+ Na —...
4) HCI+Cu—...
6. Bpruuciure Maccy IMHKA, TOJYYEHHOTO TPU JJIEKTpoim3e cyibdaTa IMHKA, KOTOPBIHA
npoBoauiu B TeueHue 20 cek mpu cuie Toka 1A
1) 2,1-107
2) 0,05
3) 0,013



4) 6,7-107
7. llpuBenuTe CXEMbl OJJIEKTPOJHBIX MPOLECCOB M MOJEKYJIIPHOE YpPaBHEHHE pEaKIMH,

MPOTEKAIOIIEH MPH 3JICKTPOXUMHUECKOW KOPPO3WH TajabBaHomapsl Zn|MQ B CEpHOKHCIION
cpexne. B orBete ykaxkure cymmy K03 pULIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.

1) 6

2) 5

3) 4

4) 8

BreaynuropHas camocrosiTenbHas paboTa 00ydaroImMXcs OCYIIECTBISACTCS B BHJIC U3YYCHUS
JTUTEPATyphl IO COOTBETCTBYIOIIEMY pa3liely C MpopadOTKOW marepuania, opopmIiIeHHsS OTYETOB IO
abopaTOpHBIM paboTaM, BBIITOJHCHUS TBOPYECKUX 3aJaHUN B KOHIIE Ka)XXJIOTO CEMECTpa B BHUJIE
MPE3EHTALNI U BBIIOJIHEHUS IOMALIHUX 3aJaHUM.

BapHaHTLI TeMaTHYEeCKHUX JOMAIIHUX 3aJaHUM JJ15 BHeayHHTopHOﬁ CaMOCTOATEIbHOI pQGOTLI
CTYACHTOB 110 TEMaM

Jlomammuee 3aganue Ne 1
1o TemMe: «XUMHUYECKAs TEPMOTUHAMMUKA»

3ajgayga Nel

Jua peakuun CHy p + COp () = 2 CO () + 2 Hy () onpenenure BO3MOKHOE HalpaBJICHUE
CaMOITPOU3BOJILHOTO TEUYCHHUS PEAKIMU MMPU CTAHJAAPTHBIX YCIOBHUAX M Ipu Temmeparype T = 927 oc,
eclii TeryIoBoi 3(h(eKT peakuu 0 3alaHHON TeMIepaTypbl He U3MEHUTCS. YKaXKHUTE: a) BbIACIAETCS
WIM TIOTJIONIACTCS JHEPTrHs B XOJ€ peakuuu; 0) MPUYMHY HANJICHHOTO W3MCHCHHS JHTPOIIHH.
Paccuwnraiite TemnepaTypy Hadasia peaxkium.

3ajgaga Ne2

Beruncnure temnosoit adpdexr peakuuu: CaCs () + 2 HoOry = Ca(OH), () + CoHy (1), momb3ysch
CTaHJIAPTHBIMU TEIIOTAMU 00pa30BaHMS pearupyromux BemecTB. CKOIbKO TEIUIOTHI BEICITUTCS HITH
MOTJI0TUTCS Tpu oOpazoBanuu 2,24 1 CoHy?

3agaga Ne3

[ITo TepMOXMMHUYECKHMM  YpaBHEHHSIM  paccuMTaiTe  TemioBo  3hdexkT  peakuuu:
Hy ) + COz ) = CO (y + H2 O(r. TepmoxuMudeckue ypaBHEHHS:

a) H, o T Y0, = H,O ) AH =-241,9 x]Ix;

0)2CO ) + O30 =2 CO2 (r, AH = -566,2 x/Ik.

Jlomaimnee 3aganue No 2
o TeMe «XMMH4YeCKass KHHEeTUKA»

3amaua Nel

Peaknusa nporekaer no ypasHenuro: O, ) +2 CO y = 2 CO; (. HavanbHble KOHIEHTpanyn
pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckoiabko pa3 U3MEHHUTCS
CKOpOCTh MpsMon peaknuu, korjaa mpopearupyet 30% CO? Bo CkombKO pa3 U3MEHSTCS CKOPOCTH
MPUMOM ¥ 00paTHOM peakiuu, €CITU YBEJIUYUTh JaBICHUE B CUCTEME B JIBa pa3a?

3amayda Ne2

[Ipu temmneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYIMAET B peakiuio 3a 20MUH.
Paccuuraiite Bpems, mpH KOTOPOM OTO K€ KOJMYECTBO BEIIECTBA BCTYNMHT B PEAKIHIO MPHU
temnepatype 200 °C, ecim TEMIEPaTypHBIA KOI(PPHUIMEHT CKOPOCTH PEaKIuu paBeH 2. Bo CKOIbKO
pa3 U3MEHUTCS MPU ITOM CKOPOCTh PEaKITuu?

3amaua Ne3

Haiinute HadanpHbIE KOHIICHTPAIIMM WCXOJHBIX BEIIECTB M KOHCTAHTY PABHOBECHS PEAKIIUU:
Fe (n + H20 ) = FeO () + Ha (1), ecniu paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOIIUX BELIECTB PABHBI:
[H20]=0,3momp/1, [Hz] = 0,4 Moas/m1.

3amaua Ned



Jia peakmonnon cucremsl: CO y + HoO ) = COz (y + Hy (7 HavanbHbIC KOHIIEHTpALUU
pasusL: [H20] = 0,5 mons/n, [CO] = 0,6 Mmons/n. OnpenenuTe KOHIICHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBECHs paBHa 1,45.

3amaya Ne5
BrIpasuTte yepe3 KOHIEHTPAIIMH PEareHTOB KOHCTAHThI PABHOBECHS CJICIYIONIUX PEAKIUii:

Ng(r) +3 Hg(r) =2 NH3(F), AH= -92,2 KI[)K;
COsyqy + C =2 COqy, AH = +160,5 I x;
CO(r) + Hzo(r) =CO» o T How), AH = -41,1 xJIx.
Vkaxure HaIpaBJICHUEC CMCUICHUA XUMHUYECKOT'O paBHOBECUA 3TUX peaKHHﬁ: a) IIpU MIOHHUKCHUHN
TEMIICEPATYPBI, €CJIW OaBJICHUC IIOCTOSHHO, 6) IIpyH IOBBINICHUW JOaBJICHHUA, €CIWM TEMIICpATypa
IIOCTOsIHHA.

Jdomamnee 3axanmne Ne 3
no reme «PactBopbn»

3amaya Nel
B kakom o0beme BojibI cienyet pactBopuTh 135 r SNCly mist mosyuenust 3 M pactBopa xsiopuaa

onoBa (Il) ¢ mnotHocThIO P=1,405 T/™Mn? Jlsi IPUTOTOBIEHHOTO PAacTBOpPa PACCUMUTATh: a) MACCOBYIO
noiro SNCly; 6) MOSIPHYIO KOHIIEHTPAIIMIO SKBUBAJICHTA; B) MOJISIIBHOCTD; T') TUTP; 1) MOJBHYIO JOJIO
SﬂClz.

3amaya Ne2

Cxompko wmn  15%-ro pactBopa Na,CO; mnotHocteio 1,16 r/em® notpedyercst s
npurotosieHust 120 mi 0,45 M pactBopa Na,COs3?

3amaua Ne3

3aKOHUUTh MOJICKYJISIPHBIE W HAMKUCATh COKPAIICHHBIC WOHHBIE ypPaBHEHUS peaKIui
B3aUMOJICHCTBHS CIICIYIONINX BEIICCTB:

HBr + NaOH — AgN03 + H,S —>
FEQ(SO4)3 + KOH —» MgC|2 + (NH4)2C204 -
Sb(OH);3 + H,SO4 — Sb(OH)3; + NaOH —

3amaga N4,

Berauciute pH 0,05 M pacTBOpa cepHOil KHCIOTHI.

3amayga Ne5.

Kakue u3 crneayromux comeit moasepratorcs rugponusy: Na;SOsz, Cu(NOs),, KBr? CocraBuTh
WMOHHBIC U MOJIEKYIISIPHBbIE YpaBHEHUS THAPOIIN3a COOTBETCTBYIoNUX colieit. Kakoe 3nauenne pH (>7,
<7) UMEIOT PacCTBOPHI ITUX COJICH?

3amaua Ne6.

Haiitn npousBenenue pactsopumoctu PbCly, ecnu B 200 mut Bozsl pactBopsiercst 2,17 T 3Toro
COETUHEHUSI.

JlomamHee 3aganue Ne 4
10 TEME «OKI/ICJIl/lTeJII)HO-BOCCTaHOBI/ITe.HbHl)le npoueccm»

3agauga Nel
[TonGepure KOAPGUIUEHTH B ypaBHEHUSX OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

VYKaXuTe THUIl KaXKI0W PEAKIIUH.
HJ + H;PO, — J, + H3PO3; + H,O
HN02 — HNO3 + NO + HQO
H[AUC|4] + H,O, + NaOH — Au +NaCl +0O, + H,O
NH4R€O4 +H, — Re + NHj3 + HQO
KBrO — O, + KBr

3amaya No2
CocTaBbTe ypaBHEHHUSI OKHCIMTEIbHO-BOCCTAHOBUTEIHHOW peakinuu. MeTOoJa0M 3JIEKTPOHHOTO

Oananca moabepute Kodh(PUIMEHTHI. YKaXUTE OKUCITUTENh U BOCCTAHOBHUTEIIb.



KMnQO,4 + NaNO, + H,O —
NaCrO, + H,O, + NaOH —
BI(OH)3 + Na,S,05 + NaOH —
Bi,O; + C —

Mg + HNO; (paz6) —

3amaga Ne3
Janbl JBe OKHUCIUTENbHO-BoccTaHOBUTENbHBIC mapbl: KNO;, KNOsz; u Pb(NOgs);, PbO..

[Tonp3ysich Tabnuiel CTaHAAPTHBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MOTEHIIMAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOH peakiuu B ykazanHou cpeae (HNOs3). Paccuumraiite 3HaueHue
BJIEKTPOJABUKYILEH CUIIbI PEAKLIUH.

Jdomaminee 3aganune Ne 5
Imo TeMe «3JICKTp0XI/IMI/[‘leCKI/Ie CHUCTEMBI»

3amayga Nel
CocraBbTe JJIEKTPOHHO-UOHHBIE YpPABHEHHUS OJEKTPOJHBIX TMPOIECCOB W  MOJEKYJISPHOE

ypaBHEHHE TOKOOOpa3yroliel peakiuu, NpoTeKarouiel mpu paboTe TralbBaHUYECKOTO 3JIEMEHTa
Co/Co(NOs3), // AI(NOg3)s/Al. Paccuutaiite DJIC (E) raqpBaHHYECKOro 3JIEMEHTA MPH CTaHIAPTHBIX
YCIOBUSIX.

[IpuHsB MOTEHIIMAT aHOJA PABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUMTAUTE KOHIEHTPAIUIO
KaTHOHOB MeTa/lla B KaTOJAHOM pacTtBope, mpu Kotopoil DJIC raabBaHMUECKOro JJIEMEHTa
ymenbiutes Ha 0,02B.

3amaga No2

[IpuBenuTe CXEMBbl SJEKTPOJHBIX IMPOLIECCOB M MOJEKYJISPHbIE YpPaBHEHUS PEaKIUH,
MIPOTEKAIOIIUX MPH IIECKTPOXUMHUUECKOM Koppo3uu rajbpBanomapsl Co/Ni: a) B kucioii cpeae; 0) Bo
BJIQYKHOM BO3/yXe€.

Omnpenenure yObUTb Macchl aHOJA MPU KOPPO3UHM B KHUCIOM cpene 3a 20 MHUH, €ClIM CKOPOCTh
kopposuu coctasmia 0,01 /4.

3amaga Ne3

CocTaBbTe AJIEKTPOHHO-UOHHBIE YPaBHEHHUS OJJIEKTPOIHBIX TPOILECCOB (aHOJ HWHEPTHBIA) H
MOJIEKYJIIPHOE YPABHEHHUE PEAKIUU, IPOUCXOIAIIEH TP SJIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

Beruucnute (akTtudeckoe KOJWYECTBO MeETalla, MOJYYEHHOTO Ha KaTOJA€ TPHU DIICKTPOJIU3E
Co(NO3),, eciu 37eKTpOIIHA3 TPOBOAMIN B TeueHHH | 4. BeIX0oa MeTaia mo ToKy coctaBui 85%.

VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BBIX0/Ia METAJIJIa TI0 CPABHEHUIO C PACUETHBIM.

TeMbl TBOpYECKHUX 3aJaHU

TBopUeckue 3a1aHUs BBITIOTHSAIOTCS 00YJAIONUMUCS B BUJIC PE3CHTAITUH.
1. Kak xumus oTpaxkaet oKpyKaroIui Mup.
2. XUMHUSA B MOEH CITEIUATBHOCTH.

KoHTpoJibHBbIE BONIPOCHI 110 TEMaM
KoHTpoJsbHbIe BONPOCHI 110 TeMe «XMMHYeCKas TEPMOAUHAMHUKA»

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: [TOHITHE CUCTEMBI, BUABI CUCTEM.

TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Paborta. Ternora.

[TepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOJ).

OHTaNBNU KaK (YHKIUS COCTOSHUS CUCTEMbI. DHTANbBINS 00pa30BaHMsl BELIECTBA.

TeroBoit >@dext xumuueckoil peaknuu. DakTopbl, BIMSIIONIME Ha TEIVIOBOH A(QeKT
XAMHUYECKOU PEaKLUU.

ook~ wdE
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Tepmoxumusi. 3akoH ['ecca.

Crnencrsug us 3akoHa I'ecca.

OHTpoMNuUs KaK GYHKIHS COCTOSHUS CUCTEMBI.

BTopoi1 3aKOH TEpMOAVHAMUKH.

TpeTuii 3aKOH TEPMOJIMHAMUKH.

Oneprus ['nb6ca.

Hanpapnenue caMonpou3BOJIbHOTO MPOTEKAHHSI XUMUYECKUX PEAKIIH.

KOHTpOJIbeIe BOIIPOCHI IO TEME «XHMHYeCKasi KHHETHKA»

Xumunyeckas KuHetuka. CKOpoCcTh XUMUYECKOW peakluy U METO/IbI €€ PETYJINPOBAHMS.
BriusiHue KOHLIEHTpalK Ha CKOPOCTh XUMHUYECKON PEeaKLUu (3aKOH JAEHCTBYIOLIMX Macce).
Bnusiaue Temnepatypsl Ha CKOPOCTh XUMHUYeckor peakuuu. [Ipasuno Bant — F'odda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexogHOro KOMIUIEKCa. DHEpreTUYECKas AuarpaMmma.

Kpusas Maxkcgenna — bonbiimana. DHepreTuueckuii 6apsep.

Karanuruueckne CUCTEMBI.

Bimmstnue xaranuzaropa Ha CKOPOCTh XMMUYECKON pEaKIUu.

['oMOreHHBII 1 reTepOreHHbIN KaTalus.

KonebarenbHbie peakuuu.

Xumnueckoe paBHoBecre. OOpaTuMble 1 HEOOpaTUMBbIE PEAKLIUU.

KoHcTanTa XMMHUY€CKOro paBHOBECHSL.

Cwmemenune xumudeckoro pasHosecus. [Ipunnun Jle—Illarense.

BnusiHue KoHIIEHTpanuy, JaBiIeHUs U TEMIIEPATypHI.

®da30BbIc PABHOBECHS.

®a30BbIe AUArpaMMbl AJIs1 OJTHOKOMIIOHEHTHBIX CHCTEM.

KOHTpO.]II)HbIe BOIIPOCKHI IO TEME «PaCTBOpr»

ITonsiTe pactBopa. PactBopuMocTs BeniecTBa. PactBopumMocTs rasa.

PactBopbl. CnocoObl BBIpaXEeHHS KOHILIEHTPAllMM pacTBOPOB (MaccoBast [J0Js, MOJspHas
KOHIEHTpaLusl, MOJISIpHAs KOHLEHTpaLKs SKBUBAJIEHTa, MOJIbHAS JI0JISl, TUTP).

Konnurarusssle cBolicTBa pacTBOpoB. MaeanbHelil pacTBOp.

3axonsl Payns: I (Tonomerpuueckuit) u Il (30ynnnockonuyeckuii 1 KpUOCKOMUYECKHI).

Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpaA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEIIECTB.

HonHast Teopusi KUCIOT U OCHOBaHMHM AppeHuyca. OCHOBHBIE NOHATHUS U IOJIOKEHUS TEOPUU
Appenuyca.

Jucconmanuss KHCIOT, OCHOBAaHMM W COJIE C TOYKM 3pEHUs MOHHOW Teopuu AppeHuyca
(mpumepsI).

Crenenp qucconnanuy. CuiabHbIE U CllaOble AIEKTPOIUTHI.

Jucconmanus ciadbix 31eKTpoiauToB. KoHcTaHTa Arcconuaim.

3akoH pa3basienus OcTBaibaa.

Peakiiun moHHOTO 0OMEHA MEXKIY AJIEKTPOJUTaMU (Ha MpUMepe peakiuii o0pa3zoBaHus ci1aboro
JIEKTPOJINTA, OCAAKA U raza).

IIpou3sBeneHne pacCTBOPUMOCTH.

HonHoe npounsseaeHne Boasl. BonopoaHslii ¥ THAPOKCHUIIBHBIN OKA3aTEINH.

I'maponus coneit. Tunsl rugpon3a conen.

KonuuecTBeHHBIE XapaKTEPUCTUKH NTPOLIECCA THIPOIH3A.

@DakTOophbl, BIUSIOLIUE HA TPOLIECC THIPOIH3A.

KonTposbHbie Bonmpockl 10 TeMe «/ucnepcHbie cucreMbD)
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I'eTreporennsie cmecu. JlucnepcHbie CUCTEMBI.
Hucnepcaocts. Kimaccudukanum JUCrepeHbIX CUCTEM.
Konnoumgneie pactBopsl. JInodgunpabie U TM0POOHBIE KOJITOUIBI.
Crioco0bI mosrydeHus KOJUTOUTHBIX PACTBOPOB.

CtpoeHure KOJTOUTHBIX YaCTHIl.

IIpaBuno ®dasuca — [leckosa.

Y CcTOWYMBOCTD KOJUIOMAHBIX cucteM. CTaOuIn3aTophl.
Koarymnsmust mnoduiabHbIX 1 TM0()OOHBIX KOJUIOHIOB.
CenumeHTAaIMs KOJUIOUIOB.

Koarynsiuust KOJUIOUIHBIX pACTBOPOB 3JEKTPOIUTAMHU.
[IpaBuno llyneue — 'apau. Koarynupyromias cnocoOHOCTb.
OnTHyeckre CBONCTBA KOJIJIOUTHBIX PaCTBOPOB.
DJeKTpUYeCKre CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KouTtpoJbHbie Bonpochl 10 TeMe «OKUCINTETbHO-BOCCTAHOBUTEIbHbIE
npoiecchbn»

OcHOBHBIE IOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA BCUICCTB.

Baxuelime oKMCIUTEIN U BOCCTAHOBUTEIIH.

Tumbl OKMCIUTETBHO-BOCCTAHOBUTEIBHBIX PEAKIU (TIPUMEPHI).
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIN TOTEHIIAAIL.

VYpasuenue HepHcra.

CocraBiieHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN.
HaHpaBHeHI/Ie OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbBHBIX peaKHHﬁ.

KOHTpOJIbeIe BOIIPOCHI IO TEME «3.]'ICKTPOXI/IMI/I‘ICCKI/IC CHUCTEMbI»

DnekTpoxumMudeckue cucteMbl. Kimaccudukarus 31eKTPOXUMUYECKHUX TTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIOIINE HA TPAHULIE Pa3/iena «METal — pacTBOP».
[ManpBanmveckmii amemenT Jlanuamsa — Skoowu.

DNEKTPOABMKYIASA CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

N3MepeHne SIeKTpPOIHBIX NOTEHUUAIOB. Psii  CTaHZAPTHBIX AJIEKTPOAHBIX MMOTEHIIMAJIOB.
CBoiicTBa METAJJIOB B COOTBETCTBUU C UX MOJ0KEHUEM B Py HAIPSHKCHUIA.

Ypasuenue HepHcra.

DIIEKTPOJIN3 PacIUIaBOB U pacTBOPOB. KaTonHbIE M aHOIHBIE TPOLIECCHI.

O6benunenHbIl 3akoH Dapazes. Berxoa mo Toky.

Kopposus metannos. Knaccudukaiys KOppo3UOHHBIX MTPOIECCOB.

XuMuyeckasi Koppo3usi.

DIEKTPOXUMUYECKass KOppo3usa. AHOJHOE OKHCIEHHE MeTallla U KaTOJAHOE BOCCTAHOBJIEHUE
OKHCJIUTENS.

[Tpumepsl KOPPO3UU B KUCTION cpejie U aTMOCHEPHON KOPPO3UH.

CKopocTh KOPPO3UH.

3amuTa METaioB OT KOPPO3HH.

3amuTHBIC TTOKPBITHS.

DIEKTPOXUMHUYECKHE CITOCOOBI 3alTUTHI OT KOPPO3UU METAIIJIOB.

XUMUYECKUE UCTOYHUKHU TOKA. ['aTbBAHUYECKUH AJIEMEHT.

XUMHUYECKUE UCTOUHUKHU TOKA. AKKYMYJISTOPHI.

XUMHUYECKUE UCTOYHUKHU TOKA. TOIMIMBHBIE JIEMEHTHI.

7. OueHoYHbIe cpeICTBA /1JIsl IPOBeAeHUs POMEKYTOUYHOI aTTecTaluu
IIpomexyTouHass  aTTecTanus HMMEET  LEJIbI0  ONPEAEIUTh  CTENEHb  JIOCTHIKEHUS

3aIlJTAaHUPOBAHHBEIX PE3YJIbLTAaTOB O6y‘IeHI/I${ 10 AUCHHUIIIINHE Xumust 3a OHpeJIeJ'IeHHBIfI nepuon
o0OyueHusl.



a) Ilnanupyembie pe3yJbTaTbl O00yYeHHS] W OLEHOYHBIE CPeACTBA ISl NPOBEdCHUS
MPOMEKYTOYHOM aTTEeCTALMHU:



CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

I1K-5

CHOCOOHOCTBIO UCIIONB30BaTh B MPAKTHYECKOW NEATEIBHOCTH CIEHHATU3UPOBAHHbIC 3HAHUSA (DYHIAMEHTAIBHBIX Pa3/esioB (U3UKU, XUMHH, OMOXUMHH,
MaTeMaTHKU JUIsl OCBOEHMS (PU3MUYECKHX, XUMHUYECKHX, OMOXUMHMUYECKUX, OMOTEXHOJIOTMYECKUX, MUKPOOMOIOTNYECKHUX, TEIUIOPU3NUECKUX IPOLECCOB,
IIPOUCXOISIIMX IIPU IPOU3BOJICTBE NPOAYKTOB IUTAHUS U3 PACTUTEIIBHOIO ChIPhsI

3HaTh

- OCHOBHBIC XHMHUYCCKHE IIOHATHA,
ITIOJIOXKCHHSA U 3aKOHBI,

- MCTOABI TCOPECTUYCCKOI'O n
OKCIICPUMCHTAJIBHOT'O
HCCIICOOBaHUA, MCTOABI
MaATEMaTHYICCKOI'O aHajJm3a n
MOICIIMPOBAHUA

Hepeqenb meopemu4ecCKux 60npocoe K zauemy.:

1. Oxcunpl. UMx knaccudukanusa. Homenknarypa. CrocoObl TOJMY4YeHHS U XUMHUYECKHUE
CBOIICTBA.

2. OcHoBanus. Mx knaccuduxanus. Homenknarypa. CrocoObl MOJIy4€HUS M XMUMHUYECKHE
CBOIICTBA.

3. Kucnorel. Ux xmaccudukanusa. Homenxmatypa. CrocoObl TMOMy4eHHS W XHMHYECKHE
CBOIICTBA.

4. Comu. Ux xnaccudukanus. Homenknarypa. CriocoOb! moydeHusl 1 XUMAYECKHE CBOKCTBA.
5. XUMHUYECKUE CUCTEMBI, TapaMeTpbl U (PYHKLUU UX COCTOSHHUSL.

6. [IepBblil 3aKOH TEPMOAVHAMUKH.

7. TennoBoil 3¢ ekt XuMuueckoi peakuuu. DHTaIbINA. DHTAIbIM 00pa30BaHUS BEILECTB.

8. 3akon ['ecca u ero ciuencTBus.

9. OHTponus. BTopoil u TpeTnii 3aKOHbI TEPMOIUHAMHUKH.

10. Ouneprua I'mbbca — kpuTepuil HampaBICHHOCTH XUMHYECKHX pEaKUUid B 3aKPBITHIX
CUCTEMaAX.

11. CkopocTh XMMHUYECKOH peakliny U (GaKkTOpbl, BIUSIOLINE HA HEe.

12. 3aKoH JIEHCTBUA Macc.

13. MonekynsapHOCTh U IOPSIOK PEaKIUH.
14.  IlpaBuno Baut-T'odda.
15.  VpaBHenue AppeHuyca. DHeprusi akTUBALUH.

16.  Karanmuzatopsl. [OMOreHHBII U reTeporeHHbIN KaTaius.

17.  MexaHU3Mbl XUMHUYECKHUX PEAKIIHI.

18.  Xwumwuyeckoe paBHOBECHE, KOHCTaHTa paBHOBECHSI.

19. Cwmemenne xumuueckoro pasHosecus. [Ipuanun Jle-Ilarense.
20.  CrocoObl BeIpaXKeHHs KOHIIGHTPALUI B pacTBOpPax.

21. PactBops! snektponuToB. CTeneHb W KOHCTAHTA AJIEKTPOJIUTHIECKON AUCCOIUAINH. 3aKOH
pa3basinenus OcTBanbaa.
22.  Jlucconmanus KHCIIOT, OCHOBAHUH, coyieil. AM(pOTEPHBIC AIEKTPOJIATEHI.




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

DJIEMEHT OneHouHble CpeaCTBa
KOMIIETCHIIUH 0byuenus
23.  PactBopumocts. [IpousBenenue pacTBOPUMOCTH. YCIOBHE OOpa30BaHUS U PACTBOPEHUS
OCaJIKOB.
24, Huccounanusa Boasl. MoHHOE npousBeeHune Boabl. pH.
25.  TI'maponu3 coneii. CTeneHp M KOHCTaHTa THAPOIIH3a.
26.  OxucnIMTEeIbHO-BOCCTAHOBUTENBbHBIE CBOMCTBA BemecTB. Kiaccudukamus OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUH.
27.  CocraBneHuE ypaBHEHUH  OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIUi  METoJaMu
AJICKTPOHHOTO OaJlaHca.
28.  OKuciIMTeIbHO-BOCCTAaHOBUTEINIbHBINA NOTEeHIMAN. Y paBHeHre HepHeTa.
29.  HampaBieHue OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIX PEaKIUi.
30.  DIEeKTpPOXUMHYECKUE CUCTEMBbI. DIEKTPOAHBIA NOTEHIINAI.
31. lNanpBanmyeckwmii anement lanusnsa SAxkodu.
32. DIEeKTpOXMMHUYECKUE CUCTEMBbI: 3JEKTPOJIN3 paciuiaBoB. [IpuMeHeHue snexTponusa.
33. OnexTpoan3. AHOAHBIA M KaTOJHBIM IIPOLECCHl IPU UIEKTPoin3e pacTBopoB. [Ipumenenue
ANEKTPOJIN3A.
34.  3akons ®apanes.
35.  Koppo3sus. Buast koppo3un. CriocoObl 3aIlUThl METAIIIOB OT KOPPO3HH.
36.  OcHOBHBIE METOJIBI XHMUYECKOTO aHAJIH3a.
37.  KauecTBEeHHBIH U KOJMYECTBEHHBIH aHAIIN3.
38. OcHoBHbIE TPUOOPHI M 00OPYIOBAHKE TSI XUMUYECKOTO aHAJIM3a BEIIECTB.
39.  Meroauku MpoBeaCHUS ONBITOB. [IpaBuiia TeXHUKH OE30MAaCHOCTH.
YmeTh - pematb  pacueTHble  3aJauu Ilpumepnvle npakmuueckue 3a0anusa 011 3auema:
IIPUMEHUTEIIBHO K MaTepuary 1. Hanmcare 31€KTpOHHBIE YpPAaBHEHUS DJIEKTPOJIHBIX IIPOLECCOB, YpPAaBHEHUE CYMMapHOMN
MPOTPAMMBI, TOKOOOpasyromel peaknuu, BeMUCIuTh JJ[C rampbBaHWYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUH
- INPOBOAUTH JKCIIEPUMEHTAIbHBIC | HOHOB METAJUIOB PABHBI: [AIF*1=0,001 momb/1, [C02+]=O,1 MOJIB/I.
UCCIIETOBaHUS TUISE OCBOEHUS 2. Hammucatb MOHHBIE ¥ MOJICKYJISIpHBIE ypaBHEHUsI peakiuii tuaponusa comeit: KsPOys; NaSOy;
XAMHYECKHX H  Ouoxumuueckux | ZnCls.
IIPOLECCOB, MPOUCXOIALIUX IIpU 3. 3aKOHYUTH YpaBHEHUs peaklnii, HaK1CcaB UX B MOJIEKYJISIPHOU U MOHHOM Qopmax:

MMPOU3BOJACTBC IMPOAYKTOB TIMTAHUA
U3 paCTUTCIBHOI'O ChIPbs

Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.
4. B 2 1 pactBopa ruapokcuna kaibiusa coaepxutcs 478,8 v Ca(OH),. [InotHOCTH pacTBOpa
1,14 r/min. Paccunraiite: w(Ca(OH),); Cy; Cox; Cy N(Ca(OH),) u N (H20); T.
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5. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUNA:
K>Cr,07 + FeSO,4 + H,SO4 — , KMnOy4 + NapSO3 + H,O —.

6. HamucaTtb 5JeKTpOHHBIE YypaBHEHHUS OJIJIEKTPOJHBIX IPOIECCOB, yPaBHEHHE CYMMAapHOM
TOKOOOpa3yromei peakuuu, BeIYUCIUTh DJ[C rallbBaHMYECKOTO AIJIEMEHTa, €CIM KOHIEHTPAIUU
HOHOB METAJJIOB PABHBI: [Mn2+]=O,Ol MOJTB/JI, [Au3+]=O,1 MOJIB/JI.

7. 3aKOHUMTH YpaBHEHHsI PEaKIIHii, HAKMCAB UX B MOJICKYJIIPHOM M HOHHOM (hopMmax:

NH;OH + HNO3; —, Zl’l(OH)z + NaOH—, AIPO4 + Na,SO4 —.

8. Hamucath ypaBHEHHUs peakiyii ruapoin3a B MosieKyasipHoM U noHHOM Buje: Aly(SOy)s, KCI,
Na,SOs.

9. HamucaTrp 5JI€KTpOHHBIC YPaBHEHUS JJIEKTPOTHBIX IMPOIECCOB, YpAaBHEHHE CyMMapHON
TOKOOOpa3yromeit peakuuu, BeIYUCIUTh, DJ[C raibBaHMUYECKOTO 3JEMEHTa, €CIM KOHLEHTPalUu
WOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 Mois/11, [Cu*]=1,0 Moub/.

10. Cynbdar amromunus maccoir 36,4 r pactBopuian B 100 r Boabl. IOTHOCTE MOTYy4eHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hammcarp 51€KTpOHHBIE YpaBHEHHUS JJIEKTPOAHBIX IPOIECCOB, ypaBHEHHUE CYMMAapHOMN
TOKOOOpasyromel peakuuu, BeMUCIUTh DJ[C ranpbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PABHBI: [Mn2+]=0,01 moms/1, [Ag*]=1,0 Moms/m.

12. 3aKOHYUTH YpaBHEHHUS PEaKIUi, HAllMCaB UX B MOJIEKYJISIPHOM M HIOHHOM BHJIE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CIl + KOH —.

13. Omnpenenure TepPMOJMHAMUYECKYIO BO3MOXKHOCTB IpoTekaHus peakuuu CaOgy + 2 Cg =
= CaC; () + CO(r), AH; = 460 x>k pu cTaHAapTHBIX ycIOBHAX. Paccuuraiite Temmneparypy Hayana
peakiuu, ecau  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaCy)= 70 Jx/mons-K;
S(CO)=197 Ix/mons-K.

14. CocTtaBbTe ypaBHEHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUNA:
KMnO,4 + NaNO; + H,SO4 —, Crp(SO4)3 + Bry + NaOH —.

15. Onpenenute TepMOJUMHAMUYECKYIO BO3MOKHOCTh npoTekanus peakuuu 2 Cly ) + 2 HoO(p
=4 HClyy + Oz (1, AH; = 115,6 x/I)x npu cTaHIapTHBIX ycioBusx. Paccuuraiite Temmeparypy
Hauana peaknuu, eciu S(Cl)=223 Jx/monb-K; S(H,0)=189 JIxx/mons-K; S(HCl)= 187 Ix/Monb-K;
S(02)=205 JTxx/moab-K.

16. Hantmcatb ypaBHEHUsI peakuuii ruiponnsa B MosiekyasipHoM 1 nonHoM Buze: CrCls, NaNOg,
K2COs.

17. CocTaBbTe ypaBHEHHUsI OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIX PEAKIIUMI:
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KoCr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO, + HyO —.

18. I'omoreHHas peakuus nporekaeT mo ypaBHeHuto H, ) + b y = 2 Hly). Hauampnas
KOHIIEHTpalus Bojopoaa 2,1 mousp/in, noma 1,5 monb/n. Bo CKONBKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bogoponaa?

19. B 640 M Boasl pactBopuin 160 1 xmopunaa sxenesa (I1I). [ImoTHOCTH mOTydYeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeCls); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpeznenurte TEPMOJUHAMHYECKYIO BO3MOXKHOCTb IpoTeKaHus peakuuu CS; ) +3 Oyp=
=CO; ¢y + 2 SO, (1), AH; = -1075 kI npu cTaHAapTHHIX ycloBusX. Paccuuraiite Temneparypy
nauana peakuuu, eciu S(CS;)=151 [x/monb K; S(02)=205 Ix/mons K; S(CO,2)= 213 JIx/mMonb K;
S(S0,)=248 Jxx/monbK.

21. Peakuus uuer no ypasHeHuto: 2 Hy ) + Sy ) = 2 HySy). HauanpHas xoHUeHTpanus
BOJIOpOJIa 2 MOJB/J, cepsl 1,5 Monb/n. OnpeaenuTe BO CKOJIBKO pa3 H3MEHUTCS CKOPOCTh PEAKIIUU K
MOMEHTY, Koraa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Onpenenure TEpMOAMHAMUYECKYIO BO3ZMOKHOCTD ITPOTEKaHUs peakuuu 2 ZNnS (o + 3 Oy =
=2 2n0 ) + 2 SO, (), AH; = -890 /I mpu craHIapTHBIX ycloBUsX. Paccuuraiite Temmneparypy
Havaia peakiuu, eciu S(ZnS)=58 Ix/monb K; S(02)=205 x/mons K; S(ZnO)= 44 JIx/mons K;
S(S0,)=248 JTx/monb K.

23. HaganbHble KOHLIEHTPAIIMU UCXOHBIX BemecTB B peakiuu: 2 SO; () + Oy () = 2 SO;3 () Obin
passbI 1,8 Monb/n SO, 1 2,4 Moiab/1 Oz. Bo cKoJIbKO pa3 U3MEHUTCS] CKOPOCTh PEaKkIMi K MOMEHTY,
korja npopearupyet 0,8 mosb/m SO,?

24. B pactBope optodocdopHoit kuciotel Maccod 1200 r u mmotHocThio 1,153 1/mn
coaepxutcs 312 r HzPO,. Paccuuraiite: (H3POg); Cy; Cox; Cmy N(H3PO4) u N (H20); T. 1. Hus
peakuun CHy n + CO; ) = 2 CO (y + 2 Hy () ompenenuTe BO3MOKHOE HAIIPaBJIEHHUE
CaMOTIPOM3BOJILHOTO TEUYEHHS pEeaklWy TpU CTAHIAPTHBIX YCIOBHSX W Mpu  Temmeparype T
=927°C, ecxu TemwoBoii 3¢ dexT peakuu A0 3a]aHHON TeMIEepaTypbl HE U3MEHHUTCS. Y KaKHUTE: a)
BBIJICTISIETCS] WJIM TIOTJIONIAETCS DHEPIHsl B XOJA€ PEaKIuu;, 0) MPUYMHY HAWJIEHHOTO WU3MEHEHUS
SHTponuU. Paccunraiite TemnepaTypy Hadajaa peakiuu.

25. BripazuTte uepe3 KOHIEHTPAIMKA PEareHTOB KOHCTAaHThl PAaBHOBECHSI CICIYIOIINUX PeaKIuit
Nowy + 3 Hory = 2 NH3p, AH = -92,2 xJx. YkaxuTe HampaplIeHHE CMEIIEHHS XMMHUYECKOTO
paBHOBECHSI STUX PEaKIUi: a) MPHU MOHUKEHUHU TEMIIEPATyphl, €CIIH JaBJICHHE MOCTOSHHO; 0) mpu
TIOBBIIIICHUH JIABJICHUS, €CIIA TeMIIepaTypa MOCTOsSHHA.

26. CKonbKO MIJITHIIMTPOB 96%-HOr0 pacTBopa CEpHOM KUCIOTHI € TIIOTHOCTHIO 1,84 r/min
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noTpeOyetcs s npurorosieHus 2 i1 0,25M pactBopa?

27. Kakue w3 crueayrommx cojieit mojasepratorcs ruapoiunsy: NaySiOz. Cu(NOgs),. KBr?
CocTaBbTe HOHHBIE M MOJEKYJSPHbIE ypaBHEHHUs THAPOJIM3a COOTBETCTBYHOIMX coiyiell. Kakoe
3HaueHue pH (< win> 7) UMEIOT pacTBOPHI ITUX COJICH?

28. 3o0s1b THIPOKCH A MarHus mojydeH myteM cMmemmBanus 0,02 i 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 4acTUI] TOJYYEHHOTO 30Ji1 U HAMUIIATE
bopMyIy ero MUIIEIUIHI.

29. PaccumnTaiite 3JIeKTPOABIKYIIYIO CHITy M ONPEACTIUTE HalpaBIeHUE CaMOIPOU3BOIBHOTO
MPOTEKaHUs pEaKUUu TMpPU CTAHJAPTHBIX YCIOBUAX, HCIONB3ySd 3HAUEHUS OKHUCIUTEIbHO-
BOCCTaHOBUTENBHEIX NToTeHmanos HJ + H;PO, — J, + HPO3; + H,0.

30. I[IpuBeauTe cXeMbl AJIEKTPOAHBIX MPOIECCOB M MOJEKYJISIPHBIE ypaBHEHUS pEaKlUH,
NPOTEKAIOIINX TPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucio# cpene; 0) Bo
BIQXXHOM Bozayxe. Ompenenure yObUIb Macchl aHOAA MPU KOPPO3UU B KUCIOU cpene 3a 20 MuH,
€CIIi CKOPOCTh Koppo3uu coctapmia 0,01 r/4.

31. CocTaBbTe 2NIEKTPOHHO-UOHHBIE YPAaBHEHHSI JIEKTPOJIHBIX MPOLIECCOB (aHOA MHEPTHBIN) U
MOJIEKYJISIPHOE yYpaBHEHHE peakIuH, Npoucxoisimeld npu osnekrponnze pactBopa CoSOg,
Breruncnute (akTudeckoe KOJWYECTBO MeETallja, IMOJMYYEHHOTO Ha KaToJe NpU JJIEKTPOIIH3e
Co(NOg),, ecu 37€KTpOIM3 MPOBOAMIN B TedeHnu 1 4. Beixoa meramia mo Toky cocraBui 85%.
VYkaxxuTe BO3MOXKHBIE TPUUUHBI YMEHBIIIEHUS BBIX0/1a METaJJIa 0 CPABHEHUIO C PACUETHBIM.

Bnanets

- HaBBIKAMU MPUMEHEHUS OCHOBHBIX
XUMHUYECKUX 3aKOHOB B
npodeccnoHaNbHON e TENbHOCTH;

- HaBbIKAMH o0paboTKu 51
WHTEPIPETUPOBAHUS  PE3YIbTATOB
IKCIIEPUMECHTA,

- CITOCOOHOCTBIO OOBSCHSITH
PE3YIIbTAThI HCCIACAOBaHUS
MIPUMEHHUTEIHHO K

poeCCUOHATBHON IEATETLHOCTH

Ilpumepnvle npakmuyeckue 3a0anus 01a 3auema:
[TpoBecTy aHAN3 BIUSHUS KOHIICHTPAIIUU HA CKOPOCTh XMMHUYECKOUN peakiiuu
Na;S;03 + HpSO4 = S + SOz + NaSO4 + HyO mo skcnepuMeHTanbHBIM JaHHBIM. [IpoBectu

00pabOTKy TOJyYEHHBIX JIaHHBIX C HCIOJb30BAaHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTUH. Pe3ynbTaThl ONTOB NPEACTaBUTH B BHUJIE TAOJIUIBI 1.
Tabmuma 1
Howmep O0Bem, M1 KoHnuenTpanus Bpems Ckopoctb
ombiTa | NaS,03 H,O H,SO4 Na;S,03, 102 | mosnenus peaknuu, 10,
MOJIB/T MYTH, C ¢’
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
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4 4 4 2 95,2
5 5 3 2 6,5

[To manHBIM TaOIUIEI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIUU
THOCYyNb(aTa HATpHs, OTIOKHB Ha OCH adciucc kKoHueHtpamuto Na,S;0s3, a Ha ocu opauHAT —
CKOPOCTh PEaKIIHH.

Crienatb BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEaKIMU OT KOHIIEHTPAIIUU THOCYJIb(haTa HATPUs.




0) Ilopsimoxk mpoBedeHUS] TNPOMEKYTOYHOH AaTTeCTAllUW, MOKAa3aTeJd H KPUTEPHU
OLICHUBAHMS:

[IpomexxyTounast arrectauusi Mo JUCHUIUIMHE «XHUMHS» BKIIOYACT TEOPETHUUECKHE BOIPOCHI,
MO3BOJISIIOIINE OLICHUTh YPOBEHb YCBOCHHUS OOYYAIOMMMHUCS 3HAHWM, M TPAKTHYCCKUC 3aJaHMS,
BBISIBJISIONINE CTENIEHb CPOPMUPOBAHHOCTH YMCHHI U BIQJICHUHN, IIPOBOIUTCS B hopMe 3adeTa.

3ader 1o JaHHOW NHUCHIMILIMHE TIPOBOJIUTCS B YCTHOH (opMe 1o OmiaeTam, Kbl U3 KOTOPBIX
BKJIFOYAET 2 TEOPETUUECKUX BOIPOCA U OJJHO MPAKTHUECKOE 3aJaHHE.

IToka3aTeu U KPUTEPUH OLIEHUBAHUS 3a4eTa:

«3a4TE€HO» — OOYyYaIOUIUICSA JEMOHCTPUPYET TOPOTOBBIM ypPOBEHH C(HOPMHUPOBAHHOCTHU
KOMITIETEHIIMI: B X0 KOHTPOJbHBIX MEPONPUATUN JOMYCKAIOTCS OLIUOKH, MPOSBISETCS OTCYTCTBUE
OTJIENbHBIX 3HAHWUH, YMCHHM, HABBIKOB, OOYYAIOIIUIICS UCIIBITHIBACT 3HAYUTEIILHBIC 3aTPYIHEHUS MTPU
OIIEPUPOBAHUY 3HAHUSMU M YMEHUSIMU MPU UX [IEPEHOCE HA HOBBIE CUTYALIUU.

«HE 3aYTEHO» — OOYYaIOIIUICS HE MOXKET IOKa3aTh 3HAHUS HA YPOBHE BOCIPOU3BEACHHS U
00BsicHEHUSI HHPOPMAIIHH, HE MOXKET IMOKa3aTh UHTEIUIEKTyallbHbIE HABBIKU PEIICHUS TPOCTHIX 3aa4.
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r) [Iporpammuoe o6ecnieuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieueHune

Haumenosanue [10 Ne norosopa Cpox ettt

JIUIICH3UHU

MS Windows 7 Professional (s 15571 o1 08.10.2018 11.10.2021

KJIaCCOB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpouHo

MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpouHo

7Zip cB000THO pacrpocTpansemoe 110 OECCPOYHO

FAR Manager cB00OOHO pacnpoctpansemoe I10 OecCpoYHO

HpO(l)eCCI/IOHaJ'IbHI)Ie 0a3mbl JAaHHBbIX U I/Il—[(t)OpMaIII/IOHHbIe CIIPpaBOYHbIC CHCTEMbI

1. OnexTpoHHas 0a3a nepuoanueckux uinaHuil East View Information Services, OOO
«IBUC» - URL: https://dlib.eastview.com/ , Bxox mo IP-agpecam By3a, ¢ BHEIIHEH CETH IO
JIOTHHY U HapoJIIo.

2. HanuonaneHas wuHpoOpMalMoHHO-aHaUTHYEeCKast cucteMa — Poccuiickuii HHIEKC
HayuHoro nutuposanus (PUHLI) - URL: https://elibrary.ru/project_risc.asp , perucrpamms 1o JoTuHy
U TapoJIIo.

3. [TouckoBast  cucrema  Axamemust  Google (Google  Scholar). -  URL:
https://scholar.google.ru/

4, Nudopmanmonnas cucrema - EnquHoe okHO gocTyna K MHPOPMAIMOHHBIM pecypcam

URL.: http://window.edu.ru/ , cBoGOIHBIi JTOCTYII.
S. denepanbHOEe rocyIapcTBEHHOE OroJpkeTHoe yupexnaeHue «denepanbHblii HHCTUTYT

NPOMBIIUIEHHOH coocTBeHHOCTHY - URL: http://www1.fips.ru/ , ceo6oansIii ocTyn

9. MarepuajibHO-TEXHU4YECKOE O0ecneyeHne M CUUIIITUHbI

MaTCpI/IaJ'IBHO-TeXHI/I‘-ICCKOe obecrneucHUe JAUCIMITIIIMHBI BKIIFOYACT!:

Tun u Ha3BaHUE ayJUTOPHUH OcHanienue ayiuTopun
YyeOnble ayIuTOpUHn nas | MyabTuMenuiiHble CpeACcTBa XpaHEHHUsA, Iepeladyud u
NIPOBEACHUS 3aHATHH | IpelcTaBIeHus HHOopMaluu

JEKIOUOHHOTO THIIA
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Tun u Ha3BaHUE ayJUTOPUU

OcHalueHue ayuTopun

YuebHbIC ayIuTOpUH nns | O0opynoBaHue JUIsl  BBIOJIHEHUS 1a00paTOPHBIX pPadoT,
NPOBEACHHUS nab0paTOPHBIX | XUMHUYECKas TIOCY/Ia, PEaKTHUBBI,

3aHSTUH, rPYIIIOBBIX u | Harnsaaeie MaTepualibl: TaOMHIIBI, CXEMBI, TUTAKATHI.
WHIWBHAYAIbHBIX KOHCYJIbTAIUN,

TEKYIIEeTo KOHTPOJIS u

NPOMEKYTOUYHOH aTTeCTaluu

I[ToMmemenus nas | Ilepconanbubie  kommproTepsl ¢ makerom MS  Office,
CaMOCTOSITEIbHOM paboThl | BBIXOAOM B HMHTEpHET M C JOCTYIIOM B 3JCKTPOHHYIO
00yJarIuxcs nH(}OPMaIIMOHHO-00pa30BaTEIBLHYIO CPEAY YHUBEPCUTETA.
[Tomemenuss it xpaneHus u | Cremaxu, celdbl IUisd XpaHSHUsT y4eOHOTO 000pyI0BaHUSI.

NPOQUIAKTHIECKOTO OOCITY)KHBAHUS
y4eOHOTr0 000PYTI0BaHMS

NHCTpYyMEHTHI LIl peMOHTA 1ab0paTOPHOTO 000PyAOBAHHUS.
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