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®opma 00y4eHUs — OUHAsl, 3a0UHas

Yebokcapsr, 2020



[Tpu pazpaboTke pabodeit mporpaMMbl JUCIIUTLUIMHBI B OCHOBY TTOJIOKEHBI:

1) ®I'OC BO mno Hnanpasiaenuto mnoarotoBku 20.03.01 TexnochepHas
6e3onacHoCThb, yTBepkaeHHbI MOH P® 21 mapta 2016 1. Ne 246

2) VYwueOubii mman Hanpasienus noarotoBku 20.03.01 TexuocdepHas
0e30macHOCTh HampaBiieHHOCTH (mpoduiia) be3onacHOCTh TEXHOJOTUYECKHUX
MPOIIECCOB W IPOM3BOJICTB, OJ00peHHBIN YdueHbiM coBetomM PI'BOY BO
Uysamickas I'CXA, nporokon Ne 10 ot 19.04.2017 r.

3) VYwueOubli mman HamnpaBiaenus mnoarotoBku 20.03.01 Texuocdepnas
0e30macHOCTh HampaBJIeHHOCTH (Tpodmiiss) be3omacHOCTh TEXHOJOTHYECKHUX
MPOIIECCOB W TMPOU3BOJICTB, OJ00peHHBIN YueHbiM coBetoM DPI'BOY BO
Yygamckas 'CXA, nporokon Ne 11 ot 18.06.2018 r.

4) VYueOHBII IUIaH HaNpaBiI€HUs MOATOTOBKU 20.03.01 TexuocdepHnas
06e30macHOCTh HampaBJeHHOCTH (Tpodmiiss) be3omacHOCTh TEXHOJOTHYECKHUX
MPOIIECCOB W IIPOM3BOJICTB, OJI00peHHBIN YdueHbiM coBetoMm PI'BOY BO
Uysamickas ['CXA, nporokon Ne 11 ot 20.05.2019 r.

5) VYueOnnii 1utan HanpaBieHus noarotoBku 20.03.01 Texnocdepnas
06e3omacHOCTh HampaBiieHHOCTH (mpoduiis) be3onacHOCTh TEXHOJOTUYECKHUX
MPOIIECCOB W IIPOM3BOJICTB, OJI0OpeHHBIN YdueHbiM coBeTomMm PI'BOY BO
Uysamickas ['CXA, nporokon Ne 12 ot 20.04.2020 r.

6) VYueOnbli 1utaH HanpabieHus noarotoBku 20.03.01 Texnocdepnas
0e30macHOCTh HampaBlieHHOCTH (mpoduiisi) be3onacHOCTh  TEXHOJOTHMYECKUX
MPOIIECCOB W TMPOU3BOJCTB, OJ00peHHBIN VYueHeiM coBetom @PI'BOY BO
Yysamckuii 'AY, nporokon Ne 18 ot 28.08.2020 r.

PabGouas nporpamMmma AUCHUIUIMHBI aKTyaJIU3UPOBaHA HA OCHOBaHUU TMPUKa3a
ot 14.07.2020 r. Ne 98-0 u pemennsa Yuenoro coera ®PI'bOY BO Uysamickuit
'AY (mpotokon Ne 18 ot 28 aBrycrta 2020 r.) B CBSI3M C HU3MEHEHHEM
HaMEHOBaHUS c beneparbHOTO roCcyJ1JapCTBEHHOTO O10/1KETHOTO
o0pa30BaTeNLHOTO  YUPEXKIEHUsT  BbIcmiero  oOpasoBanusi  «UyBamickas
rocyJapCTBEHHAsl CENbCKOXO3slcTBeHHasd akanemusi» (PI'BOY BO UYysamickas
['CXA) Ha denepanpHOe TOCYAapCTBEHHOE OMOKETHOE 00pa3oBaTelIbHOE
yupexaeHue BhICIIEro oOpa3oBaHusi «UyBallICKuil TOCYIapCTBEHHBIN arpapHbIi
yausepcute™ (PI'BOY BO Uysamickuii 'AY).

B paGouyro mporpaMMmy AMCIUIUIMHBI BHECEHBI COOTBETCTBYIOIIUE
W3MEHEHUs: B TpeamMOylie U MO TEKCTy cioBa «YyBallickas TocyJIapCTBEHHas
CEJIbCKOXO03SIMICTBEHHAS aKaJIeMus» 3aMCHCHBI CJIOBAaMH «YHyBamckuu
rOCyIapCTBEHHBIN arpapHblid  yHUBepcuTeT», choBa «Yysamickas ['CXA»
3aMeHeHbl ciaoBamu «YUysamickuidi 'AY», cl1oBo «AkagemMus» 3aMEHEHO CIIOBOM
«YHHMBEPCHUTET» B COOTBETCTBYIOIIEM Ma/ICKE.

Pabouast mporpamma AUCIUTUIMHBI 0JJ00pEHA HA 3aCeJaHUU BBITYCKAIOIICH
Kadeapsl MEXaHM3allnH, aneKTprupuKau " aBTOMAaTHU3aIuu
CEJIbCKOXO3SIICTBEHHOT O IPOU3BOICTBA, MPOTOKOJ Ne 1 ot 31 aBrycra 2020 r.

© Hectepona O.I1., 2020
© ®I'bOY BO Yysamickuii 'AY, 2020
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OT'JIABJIEHHUE

[EJIN 1 3AJAYM OCBOEHUWA JTUCHUTTJIMHBI

Metonuueckre ykazaHus 10 OCBOCHUIO TUCHUIUIUHBI ISl CTYACHTOB OYHON (hOPMBI
00yueHUst

Metonuueckue ykasaHUs [0 OCBOCHUIO AUCLUIUIMHBL ISl CTYACHTOB 3a0YHOMN
dbopMbI 00yUeHUS

MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

[TpumepHas GopMyIHPOBKA «BXOIHBIX) TPEOOBaHUN

ConeprkaTebHO-JIOTUYECKHUE CBSA3H TUCIUIUIUHBI (MOTYIIS)

KOMIIETEHLHIN OBYYAIOLIETI'OCS, ®OPMUPYEMBIE B PE3VIJIBTATE
OCBOEHUMA JUCLHUIIJIMHBI

[Tepeuennr obmenpodeccuonanbubix (OIIK) kommnereHmmii, a Takke TNEpEYCHb
IUTAHUPYEMBIX PE3yJIbTAaTOB OOyUeHUs M0 AUCUUIUIMHE (MOAY/IIO) (3HAHUS, YMEHUS
BJIaJICHUs), CPOPMYIIMPOBAHHEIC B KOMIIETEHTHOCTHOM (hopmare

CTPYKTYPA U COAEP)KAHUE NUCHUITJIMHBI

CrpykTypa AUCIUTIIUHBI

Marpuna GopMUpyeMbIX TUCIUILINHON KOMIIETEHIIUH

CopeprkaHue pa3aenoB TUCHUILTAHBI (MOTYIIS)

JlabopaTopHbIii TPAKTHKYM

MeTtoanueckue yka3zaHus K 1a00paTOPHBIM 3aHATUSM IS CTYIEHTOB OYHOUN (POPMBI
o0y4eHust

[TpakTrueckue 3aHATHS (CEMUHAPHI)

ConeprxkaHue caMOCTOSTENbHOM paboThl U (OPMBI €€ KOHTPOJIS
NHO®OPMALNOHHBIE 1 ObPA3OBATEJIBHBIE TEXHOJIOTI' '
WuTepakTuBHble W 00pa30BaTENbHBIE TEXHOJIOTHUH, HUCIOJb3yeMble B Yy4eOHOM
nporuecce

WuTepakTuBHBIE U 00pa30BaTeNIbHBIE TEXHOJIOTHU, HCIONb3yeMble B ayIHTOPHBIX
3aHATHUSAX

®OH/J[ OHLEHOYHBLIX CPEACTB I TEKYIOETO KOHTPOJIA
YCIEBAEMOCTH, IIPOMEXYTOYHOM ATTECTALIMU I10 UTOTAM
OCBOEHUA ANCHUITIIMHBI (MO VYJIA)

[lepeueHp KOMIIETEHIIMM C yKa3aHMEM OJTamoB WX (OPMHPOBAHUS B TMPoOIECcCe
OCBOEHUS JUCUHUIIIINHBI

Meroauyeckue wmarepuanbl, OMPEACNSIOIINE MPOUEAYpPbl OLECHUBAHHUS 3HAHWIA,
YMEHHUI, HABBIKOB U (UJIM) ONBITA ACSITENEHOCTH

Onucanne mokaszarelieli U KpPUTEpUEB OLICHMBAHUS KOMIIETCHIIMM Ha Pa3IMYHBIX
sTamax ux (OPMUPOBAHUS, OTIMCAHUE KA OIICHUBAHUS

TunoBsie KOHTPOJIBHBIC 3a/IaHKS WJIM WHBIE MaTepUasbl, HEOOXOAUMBIE JJIs OICHKU
3HaHW, yMEHUH, HABBIKOB | (WJIH) ombITa AearenbHocTy ([Ipunoxenue 1)
YUYEBHO-METOJIUYECKOE W HWH®OPMAIIMOHHOE OBECIIEYEHUE
JANCHUTTIINHBI

OcHOBHas UTeparypa

JononxuTenbHas nureparypa

[TporpammHuoe obecnieuenue u HTepHET-pecypehl

[NEPEYEHb YUEBHO-METOAUYECKOI'O OBECIIEYEHUA JUIA
CAMOCTOSTEJIbHOM PABOTBI OBYYAIOLUXCS
MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCLHUITJINHBI
JIOTIOJIHEHHM S U UIBSMEHEHU S B PABOYEN ITPOI' PAMME

[MPUJIOXKEHHUE 1 ®OHJI OUEHOYHLBIX CPEJCTB TEKYIIEI'O KOHTPOJIA
U [TIPOMEXYTOYHOM ATTECTALIUU JUCLUATIIMHBI

[MPUJIOXKEHUE 2 METOJUYECKUE VYKA3AHUA 110 IHOAI'OTOBKE M
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ITPOBEJIEHWUIO MHTEPAKTUBHBIX 3AHATUIA

ITPUJIOXXEHHUE 3 METOJAMYECKUE YKA3AHUS K CAMOCTOSITEJILHOM 91
PABOTE CTYJEHTOB

IMTPUJIOKEHMUE 4 117



1 IEJb ¥ 3AJIAYM OCBOEHUS JUCHMUIIIAHBI

Ilenv Oucyunnumet —  (GOpMHUPOBAHWE HABBHIKOB  HCITOJIB30BAHUS
XUMUYECKUX 3HAHMA M YMEHHMH JUI1 YCHEUIHOrO M3Y4YEHHS MOCIETYIOIINX
OOIIICHAYYHBIX M CIEUUATbHBIX TUCIUIUIMH, a B JaJbHEUIIEM — JJs yCIEUTHOU
TBOPYECKOU JIEATETbHOCTH CIEIMAINCTA.

3aoauu uzyuenun xumuu:

- CO3/IaHH€ Y CTYICHTa XUMHYECKOTO MBIIUICHUS, KOTOPOE HEOOXOAUMO JIJIst
CO37aHUsl HAYYHOrO (PyHJIaMEHTa B MOATOTOBKE M IUIOJOTBOPHOU MPAKTUYECKON
JeSATEIbHOCTH CTY/ICHTA.

S3b1Ik XUMHUHM — (POPMYJIBI BEIIECTB U YpaBHEHUS XMMHUYECKUX peakiui. B
dbopmysne BelecTBa COIEpKHUTCS UWHGOpPMAIMs O COCTaBe, CTPYKTYpe,
peakuMOHHOM cHocoOHOCTH. W3  ypaBHEHMsI peakUMd MOXKHO IOJIYYHUTh
MH(OPMAIMIO 0 XUMUYECKOM IpOIECCe U ero napamerpax. Hayuurbcs u3Biekarsb
3Ty HH(QOPMALIMIO — BaKHOE TPeOOBAaHUE K 3HAHUSIM CTYICHTA.

1.1 MeToanyeckue ykazaHus MO0 OCBOEHUIO JUCHUIUINHBI ISl CTYJEHTOB
O4YHOI (POpMBI OOYUEHHUS

Metoauka wu3ydeHHMs Kypca TMpeayCMaTpuUBacT HapALYy C JIEKIUSIMH,
Ja00paTOPHBIMU U MPAKTUUYECKUMH 3aHATHSIMU, OPTaHU3alUI0 CaMOCTOSTEIbHON
paboThl CTYJIEHTOB, WIPOBEICHHUE KOHCYJIbTAIlUH, PYKOBOJCTBO JOKJIaJlaMU
CTYJIEHTOB JJI1 BBICTYIUICHHUS Ha HAyYHO-TIPAKTHUYECKUX KOH(EpeHIHnsX,
OCYIIECTBJICHHUE TEKYIIETO, MPOMEKYTOYHOTO U UTOTOBOTO (POPM KOHTPOJISI.

Cucrema 3HaHUW 10 JUCIHUIUIMHE «XUMHs» (QOpMUPYETCS B XOJe
ayJIMTOPHBIX W BHEAYJUTOPHBIX (CAMOCTOSITENBHBIX) 3aHsATHH. cnonb3ys
JICKIIMOHHBIN MaTepuall, y4eOHWKHM U Y4YeOHBbIE TMOCOOUs, JIOMOJHUTEIHHYIO
JUTEpaTypy, MPOSIBISAS TBOPUYECKUN MOAXOJ, CTYJIEHT TOTOBUTCS K 3aHSTHUAM,
paccMaTpuBas WX Kak IIOMOJHEHUE, YriyOJIeHUe, CUCTEMaTh3alus CBOMX
TEOPETUYECKUX 3HAHUM.

JucuuminHa « XuMush U3ydaeTcsl CTyJeHTaMH B IEpBOM ceMecTpe 1 Kypca.
J{nst ocBOEHUSI TUCIUIUIMHBI CTYJIGHTaMU HE0OXOIUMO:

1. mocemark JEKIMHU, HA KOTOPBIX B CKATOM U CUCTEMHOM BHUJIE U3JIararoTcs
OCHOBBI JUCITUTIIIMHBL: TAKOTCSl ONIPEACIICHUS MOHSITUH, 3aKOHOB, KOTOPBIE JTOJIKHBI
3HAaTh CTYJIEHTBI, PACKPBIBAIOTCS XUMUYECKHE 3aKOHOMEPHOCTHU. CTYJIEHTY BaKHO
MOHATh, YTO JIEKIUS €CTh CBOeoOpa3Has TBOpYecKas (opmMa caMOCTOSTEIbHOMN
pabotel. Hano mpITaThCsd CTaTh AaKTUBHBIM COYYACTHUKOM JICKIIMW: JTyMaTh,
CpaBHHUBATh HW3BECTHOE C BHOBb IOJYYAa€MbIMH 3HAHUSIMU, BOWUTH B JIOTHKY
M3JIOKEHUSI MaTrepuaia JEKTOpOM, CIEAUTh 3a XOJIOM €ro MbICIEH, 3a €ero
aprymMeHTaIuel, HaxoAuTh B HEW Kaxyluecs BaMm cinaboctu. Bo Bpems seknuu
MOXHO 3a/aTh JIEKTOPY BOIPOC, KeJaTeIbHO B MUCbMEHHON (opme, 4TOOBI HE
MeIllaTh U HE HapyllaTh JIOTUKHU MpoBeaeHus Jekuuu. Ciyiias JeKIuio, clieayer
3a(UKCUPOBATh OCHOBHBIE HJCH, MOJIOXKEHUs, 0000I1eH s, BbIBOIbI. PaboTa Hax
3aMUChIO JICKIMM 3aBepinaeTcs naoMa. Ha cBexyro rojioBy (moka eiie JICKUIUs B

HaMHTI/I) Haa10 YTOYHUTL TO, YTO 3aIllMCAHO, 000raTuTh 3amnmch TEM, UTO HC Y1aJ10Ch
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3apuKCUpoOBaTH B XOJ€ JIEKIMHU, 3alHucaTh B BHIE BOMPOCOB TO, YTO HAJO
MPOSICHUTh, 0 KOHIIA TOHATh. BaXXHO COOTHECTH MaTepuall JIEKIMU C TEeMOM
y4eOHOM TporpaMMbl M YCTAaHOBUTH, KaKHME €€ BOIMPOCHI HAIUIA OCBEIEHUE B
MPOCHYyIIaHHOM JeKuuu. Torjga moyie3Ho oOpamarbes U K ydeOHuKy. Jlexkuust u
y4eOHUK HE 3aMEHSIOT, a JJOTIOJIHSIOT IPYT ApyTa.

2. mocemiarh JabopaTOpHBIE 3aHATHS, K KOTOPBIM CJEAYyeT TOTOBUTHCS U
aKTUBHO Ha HHUX paboTaTh. 3ajaHWe K Ja0OpAaTOPHOMY 3aHSITHIO BBIJIAET
IpenoaaBaTesb. 3aJaHue BKIIOYAET B ce0s OCHOBHBIE BOIIPOCHI, 3a7aud, TECThHI
JUISL CAMOCTOSITENIbHOM paboThl, tuTepaTypy. JlaboparopHble 3aHATHS HAUWHAIOTCS
C BCTYNHUTEIHHOTO CJIOBA MPEIMOIaBaTessi, B KOTOPOM Ha3bIBAIOTCS 11€11b, 3a7a4d U
BOMNPOCHI 3aHATHS. B mporecce mpoBeAeHUs 3aHATHI MpernofaBaTellb 3aJaeT
OCHOBHBIE U JIOTIOJIHUTENIbHBIE BOIIPOCHI, OPTaHU3YET UX 00CYXKICHHUE.

CTyaeHTBl, TPOMYCTUBINNE 3aHSATHE, WM HE TMOATOTOBHBIIHECS K HEMY,
MPUTIIANIAlOTC Ha KOHCYJbTAllMIO K TpernojaBarento. JlabopaTopHoe 3aHsTHE
3aKaH4YMBaeTCs 0(HOPMIICHHEM OTUETOB IO JaOOPATOPHBIM paboTaM, MOJABEICHUEM
UTOTOB: BHIBOJIaMU 110 TEME U BBHICTABJICHUEM OAILIOB.

3. mocemaTth MPakKTUYECKUE 3aHATHS, TJIe PeIIaloTcs 3a/1aduu, pa3ouparorcs
TECTOBBIC 3aJlaHUsl W 3aJaHusi, BBIJAHHBIC JII CaMOCTOSTENBbHOW paboThl, U
BBICTaBJISIIOTCS OaJUIbI.

4. CcHUCTeMAaTHYeCKH 3aHUMAaTbCAd CaMOCTOSITENIbHOW pabOToOi, KOoTopas
BKIIIOYAeT B ceOs M3ydCHHE JIEKIMOHHBIX MaTepHalIOB, YYCOHHUKOB, peEIlIeHHE
3aJa4, MOATOTOBKA K 3aIIMTE OTYETOB IO Ja0OpaTOpHBIM paboTaM. 3aJaHus AJs
CaMOCTOSITENTEHON PabOThI BBIIAIOTCA MPETIOJaBATEIIEM.

5. mox  pPYKOBOACTBOM  TMpemojaBaTesis  3aHUMAThCS  HAy4dHO-
UCCIIeIOBATENbCKOM pabOTOM, YTO MpearnoiaraeT BBICTYIUICHUS C JOKJIagaMy Ha
HAYYHO-TIPAKTUYECKIX KOH(EpPEHIMSIX U MyOJUKalMi0 TE3UCOB M CTAaTed MO HX
pe3yJbTaTam.

6. IpY BO3HUKAIONIUX 3aTPYTHEHUSX TIPH OCBOCHUU TUCHIUTITUHBI « XUMHUSD,
JUISL HEYCIIEBAIONIMX CTYACHTOB U CTYJIEHTOB, HE TMOCEHIAIOMINX 3aHSATHUSA,
MPOBOJATCA  €XKCHEACNIbHbIE KOHCYJIbTAallMd, Ha KOTOpbIC MPUTIIAIIAIOTCS
HEYCTEBAIOIINE CTYACHTBI, & TaKXKE CTYJICHTHI, UCHBITHIBAIOIINE TOTPEOHOCTHh B
MOMOIIY TIPETOoIaBaTeNsl IPU U3yUCHUU U CIUTLITUHBI.

[Ipu n3ydeHnn TUCIUTTUHBI « XUMHUSD CICAYET YCBOUTD:

(¢yHIaMEeHTaIbHbIE (PU3UKO-XUMUYECKUE 3aKOHBI, JIeKalllhe B OCHOBE
TEXHOJIOTHYECKHUX MPOIECCOB; XMMHUECKHUE IEMEHThI U UX COCAMHEHUS, METOIbI
U CPEJICTBAa XUMUYECKOTO UCCIICIOBAHUS BEIIECTB U UX MPEBPALICHUI.

Pexomenoayuu no noocomosre x nexyusm. IIpu moAroToBKe K o4epeaAHOMY
JICKITMOHHOMY 3aHSTHIO HEOOXOIUMO:

1. MakcumalibHO TOAPOOHO pa3paboTaTh MaTepuas, W3JIaraBIIMICS Ha
MPEAbIAYIEM JICKIIMOHHOM 3aHSATHUH, TPU STOM BBIICTUTh HAuMOOJIEe BAKHYIO
YacTh M3JI0KEHHOTO MaTepuaia (OCHOBHBIE ompeneneHus #u  (HopmyIsl,
MPUHIIUIIBI ).

2. IocrapaThCst 3aIOMHUTH OCHOBHBIEC (DOPMYJIBI.



3. Tlocrapartbcsi MakCHMajdbHO YETKO CQOPMYIUPOBATH (MIOATOTOBUTH)
BOIPOCHI, BO3HUKIILIKE TP pa3dbope MaTeprana npeablayieil JIeKIuu.

4. CpaBHUTb JIEKIIMOHHBIA MaTepuaid C aHaJOTUYHBIM MaTepHalioM,
U3JI0)KEHHBIM B JIUTEPAType, TOMbBITATBCA CAMOCTOSITEIbHO HAWTH OTBET Ha
BO3ZHUKIIINE MPU MOATOTOBKE BOIPOCHI.

XKenarenpHo:

1. V3yuas nurepaTypy, O3HAKOMHUTCSI C MAaT€pUaIOM, U3JI0KEHUE KOTOPOTO
IUIAHUPYETCS HA IPEICTOSAUIEHN JIEKIUU.

2. Omnpenenuth Haubojee TPYAHYIO JJsi Balllero IMOHUMaHUs 4YacThb
MaTepuasa U MombITaThCsl CPOPMYITUPOBATH OCHOBHBIE BOIIPOCHI IO 3TOM YacTH.

N3yuyenne Hanbosiee BaXXHBIX TEM WM Pa3JeloOB Y4eOHOW MHUCHUTIIHHBI
3aBEPIIAIOT  Ja0OpaTOpHbIE 3aHATHS, KOTOpPbIE OOECHEYHMBAIOT: KOHTPOJIb
MOJATOTOBJIEHHOCTH CTYJIEHTA; 3aKpeIJIeHne y4eOHOro maTtepuana; npuoopeTeHue
OTbITa YCTHBIX MYOJIMYHBIX BBICTYIUICHUW, BEACHHUS TUCKYCCHUU, B TOM YHUCIE
apryMEHTallMy M 3allUThl BBIBUTAEMBIX MOJIOXKEHUN U Te3UcoB. JlabopaTopHOMY
3aHATUIO TMPEALIECTBYET CaMOCTOsITeNIbHAs paboTa CTyAEHTa, CBSI3aHHAs C
OCBOEHUEM MaTepHalia, MOJYyYEeHHOrO Ha JIEKIHAX, U MaTepUajIoB, U3JI0KEHHBIX B
yueOHMKaXx M Y4eOHBIX IOCOOMSX, a TaKXKe JHUTepaTrype, PEKOMEHI0BaHHOU
IpernoaaBaTesieM.

Pexomenoayuu no noocomoske K 1aOOpamopHulM U NPAKMUYLECKUM
3anamusam. IIpy moAroToBKE K 1a0OPATOPHBIM 3aHATHUAM HEOOXOAUMO:

1. BblyunTh OCHOBHBIE (OPMYJIBI U ONPEIAEICHUS, COAEp)KaIMecs B
JIEKIIMIOHHOM MaTepHale.

2. YTOYHUTH 001aCTh MPUMEHUMOCTH OCHOBHBIX ()OPMYI U OIIPEIEIICHUN.

3. Ilpunoxute MakCUMyM YCHJIMH Il CAMOCTOSITEIBHOTO BBIMOJHEHUS
JIOMAIIIHETO 3aJaHusl.

4. MakcuMaJIbHO 4€TKO C(OpMUPOBATH MPOOJIEMBbI (BOMPOCHI), BO3HUKIIIHE
MIPY BBIMIOJTHEHUH JIOMAITHETO 3a/IaHMUS.

KenarenbHo:

1. [Ipuaymats MHTEpECHBIE HA HAI B3IJISA MPUMEPHI U 3a7a4d (CUTYAIINH)
JUISL PACCMOTPEHMSI UX Ha MPEACTOSIIEM Ja00paTOPHOM 3aHSATHH.

2. llombiTaThCs BBIMOJIHUTH JOMAIHEE 3aJaHHE, HCHOJIb3yS METOJBI,
OTJMYHBIE OT Te€X, KOTOpble U3JO0XKEHBbl MpenojaBaTeJieM Ha JIEKLIHUAX
(;mabopaTopHbIX 3aHATHsIX). CPaBHHUTH MOTyUYEHHBIE PE3YJIbTATHI.

Tpebosanus, npeovasnsemvie K 8bINOIHEHUIO KOHMPOTIbHbIX 3a0anuil. 1lpu
BBITIOJTHEHUH KOHTPOJIBHBIX 3a/IaHUH CIIeAyeT:

1. ITorydnTh YETKHUIT OTBET Ha BCE BOIIPOCHI, COAECPIKAIINECS B KOHTPOJIBHOM
3aJIaHUU.

2. MakcuMalnbHO YeTKO H3II0XKHUTh CIOCOO BBHITIOTHEHHS] KOHTPOJBHOTO
3aJlaHusl.

3. OopmuTh 3a/1aHKE B COOTBETCTBUM C TIPEIBIBICHHBIMU TPEOOBAHUSIMH.

4. I1o BO3MOXHOCTH, OCYILIECTBUTH IPOBEPKY MOIYUECHHBIX PE3YJIbTATOB.



1.2. MeTtoauyeckue yka3aHus IO OCBOEHUIO JUCUUILINHBI
JUTSL CTYZICHTOB 3a04HOM (hOpMBbI 00YUEHUS

Cnemudukoit 3a0yHoil  ¢Gopmbl 00yudeHHUs SBJSETCS Ipeobiiamaroniee
KOJIMYECTBO YAaCOB CaMOCTOATENbHON pabOThl MO CPaBHEHHUIO C AyIUTOPHBIMU
3aHATHSMHU, TIO9TOMY METOJMKAa M3y4YeHHsS Kypca MNpeaycMaTpuBaeT Hapsay ¢
JEKUUSIMHU, J1a00paTOPHBIMM UM MPAKTUYECKUMH  3aHSITHSAMHU, OpPraHU3AIHIIO
CaMOCTOSTEIIbHON paboThI CTYJIEHTOB, MIPOBE/ICHUE KOHCYJIbTAIIUMH,
POMEKYTOUYHOTO U UTOTOBOTO (POPM KOHTPOJISI.

VY4eOHbIil mpolecc Mg CTYIEHTOB 3a04HOM (Popmbl OOyUEHHS CTPOUTCS
WHaye, 4YeM I CTyIEHTOB-OYHMKOB. B CBsI3M C yMEHBIIEHHEM KOJMYECTBa
ayJUTOPHBIX 3aHATUH (B COOTBETCTBHHM C PabOYMMH YYEOHBIMH IUIaHAMH) OIS
CaMOCTOSITENIbHOM paboOThl 3HAUMTENbHO yBenuuuBaeTcs. [IpenonmaBarens B
IpoIeCCe ayIUTOPHBIX 3aHATUNA OCBEIIA€T OCHOBHBIE KITIOYEBBIE TEMBI
JUCHMIUIMHBL U oOpaliaerT BHMMAHHUE CTYJIEHTOB Ha TO, YTO OHU JOJIKHBI
BCIIOMHHTb U3 paHEE MOITYUEHHBIX 3HAHUM.

CryneHTsl, WH3yyaroue AMCHUIUIMHY «XUMHUS», JOJDKHBI 00JagaTh
HaBbIKaMU paboOThl C y4eOHOH JuTepaTypoil M APYruUMU HHGPOPMAIMOHHBIMU
UCTOYHUKAaMHU, B TOM YHCJIE, UHTEPHET-CATaMU, a Takke BJIaJeTb OCHOBHBIMU
METO/IaMH, TEXHUKOU U TeXHOJIoTuel coopa u 006paboTku nHPpOpMaIuu.

CaMmocTosTenbHass paboTa CTYAEHTOB 3a04HOM (OopMbl OOyueHHUsS JOJIKHA
HAYMHATBCS C O3HAKOMIIEHHSI C pabodeil mporpaMMoi TUCUUILIMHBI, B KOTOPOM
MIEPEYUCIICHbl OCHOBHAS W JOTOJHUTENbHAS JIUTEpaTypa, y4eOHO-METOAMYECKUE
3aaHus] HEOOXOUMbIE TSI M3yUeHUsI JUCIUIUIMHBI U pabOThl Ha J1a0OpaTOPHBIX
3aHATHUSAX.

B paboueil mnporpamMme IHUCUMIUIMHBI HMEETCS CHEUUaJIbHBIN pazaen
(npunoxxenne 3. Meroguueckue yKazaHUS K CaMOCTOSITENbHOW paboTe
CTyIeHTOB).  MeToauyeckue  yKa3aHHMS  BKIIOYAlOT B ceOs  3amgaHus
CaMOCTOSITENIbHOM pabOThI JUIsl 3aKpeIUIeHUs] M CUCTEMaTU3allii 3HaHUH, 3aaHUs
CaMOCTOSITENIbHOM  paboThl  Juisi  (QOPMHpPOBAHUS YMEHUW U 3aJaHus AJis
CaMOCTOSITENIbHOTO KOHTPOJISI 3HAHUI.

3amaHus s 3aKpeIuvieHUss U CHCTEMaTH3allid 3HaHWM BKIIIOYAIOT B ce0s
nepeyeHb TEOPETUYECKUX BOIIPOCOB.

3amanus 1 GOpMHUPOBAaHUS YMEHHUHM COJIEpKaT MPaKTUUYECKHE 3a/adyM I10
Kypcy.

3amaHust UIsi CaMOCTOSITENIbHOTO KOHTPOJIS 3HAHUN MO3BOJIAT 3aKPEMUThH
NPONACHHBI MaTepuan W cQOpMHpPOBATH HABBIKM (OPMYIHUPOBAHUS KpPATKUX
OTBETOB Ha TMIOCTAaBJICHHbIE BOMPOCHL. 3aJaHusl BKJIIOYAIOT BOMPOCHl IS
CaAaMOKOHTPOJISI M TECTHI JJIsl OIICHKH YPOBHSI OCBOSHUS MaTepraja TEOPETUIECKOTO
Kypca. s ymoOcTBa paboThl ¢ MarepuaioM, BCe 3ajaHus pa3OUTHI MO0 TeMaM
JUCIUIUTAHBIL.

W3ydyenne KaxaoW TeMbl CJlelyeT HayuHaTh C  BHHMMATEIBHOTO
O3HAKOMJIEHUSI C HA0OpOM BOIPOCOB. OHU OPUEHTUPYIOT CTYACHTA, NOKAa3bIBAIOT,
YTO OH JIOJDKEH 3HATh 1O JaHHOU Teme. ClieyeT UMETh B BHJY, YTO YU€OHUK WU
yueOHOoe nmocoOre UMEeeT CBOIO JIOTHKY MOCTPOEHUS: OHHU aBTOPHI OoJiee MIKPOKO,
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a npyrue Oosiee y3KO pacCMaTpHUBAIOT Ty WIM WHYIO mpoonemy. [Ipu uzyuenun
11000i1 TeMbl paboyeil mporpamMmsl ClelyeT MOCTOSHHO OTMEYaTh, KAKUEe BOMPOCHI
(ycTh B MHOM JIOTMYECKOW MOCIE0BATEIbBHOCTH) PACCMOTPEHBI B JJAHHOM TJiaBe
ydyeOHUKa, yueOHOro mocoOusi, a kakue omyuieHsl. [1o 3aBepiieHun padoTsl Haj
y4eOHUKOM JIOJDKHA OBITH SICHOCTH B TOM, KaKH€ TE€Mbl, BOINPOCHI MPOrPaMMbl
y4eOHOTro Kypca Bbl YK€ HM3YUYWIHM, a KaKue MPEJCTOUT H3YYUTh MO JPYrUM
UCTOYHUKAM. B ciiydae BO3ZHHUKIIMX 3aTPyJAHEHUN B IOHUMAHUU Y4e€OHOTO
MaTepuana cleyeT OOpaTUTbCS K APYTMM HCTOYHUKAM, TI€ U3JI0KEHHE MOKET
OKazaTbcsl 00Jiee TOCTYITHBIM.

[loHuMaHue W yCBOEHHE COJEpKaHUS Kypca HEBO3MOXKHO 0€3 YeTKOro
3HaHUS OCHOBHBIX TEPMHUHOB M TMOHATHUM, UCIOJIB3YEMbIX B JAHHOW NUCIUILIMHE
0 KaXJOM KOHKpeTHOM TeMme. I 3TOro CTyIEeHT JOJDKEH HCIOJIb30BaTh
ONpEENECHUS] HOBBIX TEPMHUHOB, KOTOPHIE [AaBAIMCh HA JIEKIIMH, a TaKXe B
PEKOMEHIOBAaHHBIX Y4€OHBIX U MH(POPMAIMOHHBIX MaTepHaIax.

[Ipu n3ydeHnn TUCUUTLTUHBI « XUMHUSD CICAYET YCBOUTD:

1. TeopeTnueckre OCHOBBI XUMUMU.

2. ITpyHUUITBI ¥ METOABI XUMHYECKOTO aHAJN3a.

3. llpuHUMIBI W METOJbl XUMHUYECKOTO KOJIMYECTBEHHOIO aHaJIN3a
(rpaBUMETpUS U TUTPUMETPUSA).

4. Teoperuyeckre OCHOBBI (HUMKO-XUMHYECKUX (MHCTPYMEHTAIBHBIX )
METOJIOB aHaju3a, UX [PUMEHEHUE Ui ONpeleNieHUusT KAaueCTBEHHOrO0 U
KOJIMYECTBEHHOT'O COCTAaBA aHAIM3UPYEMBIX OOBEKTOB.

CoBpeMEHHbIE CpPEICTBA CBA3M MO3BOJISIIOT CTPOUTH B3aMMOOTHOILECHHS C
IPENoIaBaTesIeM U BO BPEMSI CaMOCTOSATENbHOM padOThl C MOMOIIBI0 MHTEPHET-
BUJICO-CBSI3H, @ HE TOJIBKO BO BPEMs ayJUTOPHBIX 3aHATUN WM KOHCYJIbTalMi. J[ms
MPOJYKTUBHOIO OOIICHMS CTYJEHTY HEOOXOJIMMO BIAJETh HABbIKAMH JIOTUYHOTO,
IIOCJIEOBATEIBHOIO W IOHATHOIO M3JI0KEHHs CBOEro Bolpoca. JKenarenbHo,
4TOOBI CTY/ACHT 3apaHee Hamucall 3JEKTPOHHOE MHCbMO, B KOTOPOM MEPEUUCIIHI
VWHTEPECYIOIINE €r0 BOIPOCHI MM BOINPOCHI, U3yYEHUE KOTOPBIX MPEACTABISIETCS
€My 3aTPYAHUTENbHBIM. OJTO JAacT BO3MOXKHOCTH IPENOJABATENI0 OIEPATUBHO
OTBETUTh CTYJEHTY MO MHTEPHET-CBSI3U M 0o0Jiee KayeCTBEHHO MOJTOTOBUTHCS K
NOCJIETYIOLIUM 3aHITHSM.

[TonHBIA KOHCMEKT JEKIMM W 3aJaHuid ISl CaMOCTOSITEIbHOW pPabOThI
CTYJEHTOB, IPYrue HEOOXOAUMbIE METOJAMYECKHE PEKOMEHIAIMU pPa3MEIlEHbI B
cetu HTEpHET.

Heo0xoaumMo OTMETUTbH, YTO CaMOCTOSITeNIbHAsI padoTa C JUTEpaTypou u
WHTEPHET-UCTOYHUKAMU HE TOJBKO IIOJIE3HA KaK CPEICTBO 0oJiee TIIyOOKOIo
U3y4YeHUs 0001 AUCIUIUIMHBI, HO U SBIIAETCS HEOThEMJIEMON 4acThio Oyayuiei
npodecCUOHANbHOM IeSITEIbHOCTH BBITYCKHUKA OaKallaBpuara.

2 MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO
Hucrummaa «Xumus» (b1.6.10) otHocuTcs k 6a3oBoit wactu OIIOIT BO.
Ona u3ydaercs B 1 u 2 cemecTpe CTyJIeHTaMU OYHON (opMbl oOyueHus u Ha 1
Kypce CTyJeHTaMH 3a04HOU (POpMBI O0yUEHUS.
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N3yueHne Kypca MNOpearosaraeT, 4ro NpenojJaBaTeilb YUTAeT JIEKLUH,
OpOBOAUT  JabopaTopHble M NPAKTUYECKHWE  3aHATUS,  OpraHU3yeT
CaMOCTOATENbHYI0 PabOTy CTYIEHTOB, MPOBOAUT KOHCYJIbTAIlUU, PYKOBOIUT
JIOKJIaJIaMHU CTYJICHTOB Ha HAYYHO-TIPAKTHUYECKUX KOH(PEPEHIIMSIX, OCYIIECTBISET
TEKYLIUH, TPOMEXYTOUYHBIN KOHTPOJIb.

B nexuusx uznararoTcsi OCHOBBI M3y4aeMOM TMCUUILTUHEL. JlabopaTtopHbie U
MPAKTUYECKUE 3aHSTHUsI HAIpaBJIEHBl HA 3aKpEIJICHUE 3HAHUN TEOPETHUYECKOTrO
Kypca. DopMbl CaMOCTOATEIBHOM pabdOTBl M peanu3aluud €€ pe3yJbTaToB
MHOT000pa3HbI: KOHTPOJIbHBIE paOOThI, TECTUPOBAHHUE, SK3aMEH.

Koncynpranmmm — HeoOxoaumas opmMa oka3aHus MOMOIIU CTYICHTaM B UX
caMoCTOATENbHON pabore. IIpenonaBarens Oka3blBa€T NMOMOIIL CTYJAEHTaM IpH
BbIOOpE TEM JOKJIAJ0B Ha HAyYHO-TIPAKTUYECKUE KOH(EPEHIINH, UX TMOATOTOBKE U
HAIMCAaHWIO CTaTel W TE3UCOB B COOPHUKH, MyOIHMKyeMble IO pe3ylbTaTaM
JaHHBIX KOH(epeHIHil.

BaxHBIM HanpaBieHUEM OPTraHU3aLUUU W3YYEHUS IUCLUILIMHBL «XUMHS»
ABJIIETCSI  OCYILECTBIICHHE KOHTPOJS 3a YPOBHEM YCBOCHHMS HM3y4aeMOIo
Marepyana, C LEeNbK0 YEro MCHOJB3YIOTCS HMHCTPYMEHTBI TEKYIIETO U
IPOMEXYTOUHOUN POPMBI KOHTPOJIS.

2.1. [Ipumepnast GopMyIHpOBKa «BXOIHBIX» TPEOOBaAHUIN

JucuuminHa «XuMush SIBISETCS JUCHUILIMHONW 0a30BOM 4acTU y4eOHOTO
wiana no HampasieHuto mnoarotoBku 20.03.01 Texnocdepnas Ge3omacHOCTb
(xBannukanus (crenenn) «bakamaBpy).

B pe3yinbrare nzydeHus: TUCHUTUIMHBL CHLYOEHM O0J1HCEH:

3Hamsb: DIEKTPOHHOE CTPOECHUE AaroOMOB U MOJIEKYJ, OCHOBBI TEOPHUU
XUMHUYECKOW CBSI3U B COCAMHEHUSIX PA3HBIX TUIIOB, CTPOCHUE BEIIECTBA, OCHOBHBIE
3aKOHOMEPHOCTH TPOTEKaHUs] XUMHUYECKHX TMPOLECCOB U  XAPAKTEPUCTUKU
PaBHOBECHOI'O COCTOSIHUSI, METO/bI OMMCAHUSI XMMHUYECKUX PAaBHOBECHI B pacTBOPAX
AJIEKTPOJIUTOB, XUMUYECKHE CBOMCTBA 3JIEMEHTOB PAa3InyHbIX rpynn llepuoauyeckoit
CUCTEMBI U UX BAXKHEWIIMX COCAMHEHUW, CTPOCHHUE M CBOMCTBA KOOPAMHALMOHHBIX
COCJIMHCHUM;

ymemp: TIPUMEHSATH MOJYYEHHBbIE 3HAHUS 110 XUMHUHU MPU U3YYEHUU IPYTUX
JTUCLHUIUIMH U B TPOQPECCUOHATILHON JIEATEIbHOCTH;

61a0ems. CaMOCTOATEIbHO MPOBOJUTH AKCIIEPUMEHTAIbHBIE HCCIIEIOBAHUS
no TeMaM JlabopaTopHbIX pPalboT; nenaTh OOOOLIEHUS U BBIBOJBI Ha OCHOBE
MOJTYYEHHBIX IKCIIEPUMEHTATBHBIX IaHHBIX.

2.2. ConepxaTeabHO-JIOTUUECKUE CBI3U TUCIUILUIMHBI (MOTYJIS)

Kon Coaepxare/ibHO-T0THYECKHE CBSI3H
AMCLMILIN KOJIbl ¥ Ha3BaHUE Y4eOHBIX JUCIHMIUINH (MOAYNEH), NPaKTUK
HbI Ha KOTOPBIE ONUPAETCS JUIS KOTOPBIX COJepKaHUE TaHHOU yueOHOH
(Moxys) coJiep’KaHue TaHHOM yueOHOM JTUCIUIUIMHBI (MOJYJIsl) BBICTYAeT OMOPOi
JUCLUTUTMHBL (MOZYJIS)
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Bb1.5.10

[IIxonbHBINA KypC XUMUHU

B2.B.01(Y) VYueOnHas mnpakrtuka (NpakTHKa 10
TIOTY4EHHIO MIEPBUYHBIX poQeCcCHOHANBHBIX
YMEHHH M HaBBIKOB, B TOM 4YHCJIE IIEPBHYHBIX
YMEHUM M HaBBIKOB Hay4YHO-HCCJIEI0BATEIbCKON
JIESATSITBHOCTH )

b1.5.09 ®usnka

b1.5.07 BeIcmas maremaTHKa

B1.B.06 OcHOBBI HaydHBIX HCCIEIOBaHHH U
NaTEeHTOBEICHUE

Bb2.B.02(IT) ITpousBoacTBeHHAas IpakTUKa (paKTHKa
[0 TMOJYYEHHIO NpPO(ECCHOHANBHBIX YMEHHH U
OIbITa NPO(EeCCHOHANBEHOM JIESITEIbHOCTH)

b1.b.13 Teopus ropeHus u B3pbIBa

b1.5.17 Tennoduzuxa

B1.B.04 Cormosnorust 6€3011acHOCTH

Bb1.b.16 T'moporazoanHamMuka

Bb2.B.03(I) [IpomsBoacTBeHHAS MpaKTHKa
(TexHOMOTHYECKAS TIPAKTHKA)

B2.B.06(I1) IIpenaumioMmuas mpakTuka

Bb1.b.15 Mexanuka

b1.B.07 MaTtematnueckoe MoJeTUpOBaHNE

b1.5.22 HazueXHOCTh TEXHHYECKHX CHUCTEM U
TEXHOTEHHBI PUCK

B1.B.06 OcHOBBI HaydHBIX HCCIEIOBaHHUN U
MIaTEHTOBECHUE

b1.B./1B.02.01 Teopus usmepenuit

b1.B.J1B.02.02 IIpodeccrnoHanbHbIe KOMIBIOTEPHEIC
MIPOTPaMMBI

B2.B.05(IT) IlpowsBoacTBeHHasi MpakTHKa (HAYIHO-
HCCIlefoBaTeNbCKas paboTa)

3 KOMIIETEHLIMM OBYYAIOLETOCSI, POPMUPYEMBIE B
PE3VJBTATE OCBOEHHUS JUCIUATLIIVHBI (MOIYJIST)

3.1. Ilepeuenpb 0OMIEKYIBTYPHBIX U MPOGECCUOHATHHBIX KOMITETEHIIUN, 4 TAKkKe
NEPEeUCHb IJIAHUPYEMBIX PE3YyIbTaTOB O0YUEHHUS 110 JUCITUTUIMHE,
chopMyIHpOBaHHBIE B KOMIIETEHTHOCTHOM (hopMmate

[Tponiecc n3yueHns TUCIUTIIMHBI HAMPaBJIeH Ha (OPMUPOBAHUE DIIEMECHTOB
cnenytrommx komnereHuuid B cootrBerctBun ¢ GI'OC BO u OIIOII BO mno
JAHHOMY HAIPaBJICHUIO IMOATOTOBKH

OK-10:- ctocoOHOCTBIO K TTO3HABATEILHOM IESTEIBHOCTH

OK-11 - cnocoOHOCThIO K a0CTPAaKTHOMY M KPUTHYECKOMY MBIIIJIEHUIO,
WCCJICIOBAHUIO OKPYXKAIOMIeH Cpeabl Il BBISBICHUS €€ BO3MOXHOCTEH U
pPECYpPCOB, CITOCOOHOCTHIO K MPHUHITHIO HECTAHJIAPTHBIX PEIICHUN U Pa3perieHUto
MPOOIEMHBIX CUTYAIHA

[1K-23 - crnocoOHOCTRIO MPUMEHSTh HAa TMPAKTUKE HABBIKA TPOBEICHUS U
OTIMCAHMS UCCIICIOBAHUM, B TOM UHCJIE IKCIIEPUMEHTATHHBIX.

Howmep/
WHJICKC
KOMIICT
SHITUHN

Conepxxanue
KOMITETCHIINH (MU €€

B pesynbrare n3zyueHus: yaeOHON AUCIUTIITMHBI

oOydJaronuecs: JOJKHBI:

9acTH)

3HaTh

VYmMmeTs Bnanets
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OCYILIECTBIISITh
CyTh XHUMHYECKUX METOIUKAMU
KOPpPEKTHOE
MPOLIECCOB, pelieHus
MaTeMaTH4ecKoe .
CIIOCOOHOCTBIO K | oOmue pacuéTHBIX 3a1a4
. OMuUCcaHue
OK-10 | mo3HaBaTenbHOU 3aKOHOMEPHOCTH u BBIOMPATh
XUMHYECKHUX
NeSTeIbHOCTH MPOTEKAHUS . paroHaIbHbIC
SIBJICHU
XUMHYECKHUX CH0COObI ux
. TEXHOJOTHYECKHUX
peaxiuit pelieHus
MPOIIECCOB;
CIIOCOOHOCTBIO K
abCTpakTHOMY u
KPUTHYECKOMY
MBIIIJICHHIO,
UCCIIETOBAaHUIO
OKpY>Karollel Ccpebl MPOrHO3UPOBATH HU3UKO-
pysaiotit PEARL | BroMOGMTBHEIE P P ¢
JUIS  BBISIBIICHUS €€ OTIpeeIATh XUMHYECKUMHU
. TOTLINBA U N
BO3MOXKHOCTEH u CBOICTBa pacueramu u
roproyue u . N
OK-11 | pecypcos, COeIMHEHU N pacuéramu o
CMa304HEIC
CIIOCOOHOCTBIO K HaTpaBIICHUS YPaBHCHUSIM
MaTepuabl,
MPUHATHIO XUMHYECKHX XUMHYECKHUX
TTOJIUMEPHI . .
HECTaHIaPTHBIX peakuui peakui
pelieHuit u
paspenieHunto
POoOJIEMHBIX
CUTYyalHil
[TK-23 | crmocoOHOCTHIO
OCYIIECTBISITh
IIPUMEHATH Ha | cyTb XMUMHUYECKUX KOymeKTHOG METOJMKaMU
IIPAaKTUKE HaBBbIKU IIPOLIECCOB, Magle)MaTquCKoe peleHns
IPOBEACHUA U | o0mrue pacuéTHbBIX 3a7a4
OIIMCaHUE
onmucaHus 3aKOHOMEPHOCTHU " BbIOMpATh
o XUMHYECKHUX
HUCCJICNOBAHNM, B TOM | [IpOTEKaHUSA N panroHaJIbHBIE
SIBJICHUN
qHUCIIe XAMHYECKHUX S ——— CIIOCOOBI ux
OKCIICPUMCHTAJIbHBIX. peaKHI/II‘;I CXHOIIO ec peenust
MPOIIECCOB;
4. CTPYKTYPA U COAEPXKXAHHUE JUCIHUIIIMHBI (MOAYJIA)
OO6mas Tpy10eMKOCTh COCTaBIIACT 9 3a4eTHBIX eauHuUII, 324 Jaca.
4.1. CtpykTypa JTUCIUTUIMHBI IO hopMaM 00yUEHUS
4.1.1. CtpykTypa JUCHUILIUHBI IO OYHOU (hopMe 00yUeHHs
No Paznen mucrumnianHb! Bunpr yue6HOM paboTsl, BKiouast | Popma:
i/ (MOmyJIsT), TEMBI CPC u TpynoeMKOoCTh (B Hacax) -TEKYLIETO
| % pasnena KOHTPOJIS
g yCIIEBAEMOCTH,
Q
O CPC (o
HEeAeNsIM
cemecTpa);
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BCETO

IIPAKTUYCCKHU

11a0. 3aHITUI

KonTpons

CPC

MIPOMEXKYTOUYHO
U arrecTanuu
(mo cemectpam)

Paszgea .
BBenenue.
CTpoeHue BemecTBa

22

o> | JICKOHs

[EEN
N

Tema 1.1.

[IpenMer u 3HaYCHUE
XUMHH B PA3BUTUN
TeXHUKHA. OCHOBHEBIE
IMOHATHS U
KOJINYECTBEHHBIE
3aKOHBI XHUMHH

Onpoc
(TecTupoBaHue)

Tema 1.2.
Crtpoenue atoma u
nepuoInyecKas
cucrema J[.1.
Menneneesa

Omnpoc
(TecTupoBaHue)

Tema 1.3.
XuMuueckas CBs3b,
KOMHJIGMGHTapHOCTI:

Ompoc
(TecTupoBaHue)

Tema 1.4.
XHUMUS METAJLIOB U
HEMETALJIOB

Ompoc.

Pasznea Il.
Oo01mme
3aKOHOMEPHOCTH
XUMHYECKHX
Npo1eccoB

30

18

Tema 2.1.
DHepreTuka
XUMHYECKHX
MIPOIIECCOB

12

Ompoc
(TecTupoBaHue,
perieHne
3a7a4).

Tema 2.2.
XumMuueckas
kuHeTHka. CKOpocTh
XUMHUYECKUX PEaKIUi
1 METOJEI €€
peryJMpoBaHus.
Karamms n
KaTaauTHYEeCKHE
CHCTEMBEI

11

3amura
1a00paTOPHBIX
pabor.

Tema 2.3.
XuMudeckoe

u ¢azoBoe
paBHOBECHE.
Konebarenbunlie
peaknuu

3amura
71ab0paTOPHBIX
pa0or.

10

Pazgen I11.

28

12

12

13




PacTBopbI

11 Tema 3.1. KonTponbHas
PactBopsI. 10 2 4 4 | pabota Nel.
JlucriepcHbIE CUCTEMBI

12 Tema 3.2. amnmra
Teopus 10 2 4 4 | mabopaTopHBIX
ANEKTPOIIUTUYECKON pabor.
JMCCOIMALITHT

13 Tema 3.3. amnmra
Bonopoausiii 8 - 4 4 | mabopaTopHBIX
MoKazaresib pabor.

14 Pazgea V.
OxucauTeJbHO- 28 4 12 12
BOCCTAHOBHTEJ/IbHbIE
"
3JIeKTPOXHUMHYECKHUE
MPOoLEecChl

15 Tema 4.1. ammra
OxucanTenpHo- 8 2 4 2 | mabopaTopHBIX
BOCCTaHOBUTEJIbHbBIE pabor.
MIPOIECCHI

16 Tema 4.2. TectupoBanue,
DNEKTPOXUMHUECKHE 10 2 4 4 | peuieHue 3anau
MIPOLIECCHI.
DNeKTpoIn3

17 Tewma 4.3. TrectupoBanue,
XuMuyeckue 6 - 4 2 perieHue 3a1a4
VMCTOYHUKHU TOKA

18 Tema 4.4. Omnpoc
Koppo3sus u 3amura 4 - 4 | (TecTMpOBaHUE)
METaJIJIOB
KoHTpo:b 36 36
HUTOI'O3a1l 144 18 36 36 54 | Dk3aMeH
cemMecTp

19 Pazgen V.
DJIeMEeHTBI 78 10 20 48
OpPraHu4ecKou
XUMUH

20 Tema 5.1. Omnpoc
OcCHOBHBIE KJIacChl 46 10 20 16 | (TectupoBanme)
OpPTaHUYECKUX
BemecTB. Cocras,
CBONMCTBA U
nepepaboTka
OpPraHUYECKOTO
TOTUTHBA

21 Tema 5.2. Omnpoc
XUMHS CMa30K, 16 - 16 | (TecTHpoBaHUE)

OXJIaXJAr0IMKUX U
THAPAaBINYCCKUX

14




JKUOKOCTEN

22 12 | Tema 5.3.
CpoiicTBa 1
MIPUMEHEHHE
MTOJIMMEPOB U
OJINTOMEPOB

16

Ompoc
16 | (TecTupoBaHmE)

23 |1 Paszgea VI.
Xumuueckas
UIeHTU(PUKAIMA U
aHAJIN3 BellecTBa

66

16

42

24 11, | Tema 6.1.

12 | KauecTBeHHBIH U
KOJINYECTBEHHBIN
aHau3

40

16

3ammura
16 | maGoparopHoii
paboTHI.

25 12 | Tema 6.2.
XUMUYECKUH,
(hbU3UKO-XMMUYECCKUI
u puznuecKui
aHaIIM3;
aHAJTUTHUYCCKUU
CHUTHAI

26

KonTponbhas
26 | pabora Ne2

Kounrtpous

36

36

HUTOTI'O 3a 2 cemectp

180

18

36

36

90 | sx3ameH

| \ \ Hroro

324

36

72

72

144 | sx3ameH

4.1.2. CTpyKTypa JUCIUIUIMHBI IO 3a09HOM (popme 0O0ydeHus

cucrema J[.1.

Ne Pa3gen mucimmminHbl Bunpr yue6Ho paboTsl, BKiouast | Popma:
/ o (MOmyJIsT), TEMBI CPC u TpynoeMkocTsb (B 4acax) -TEKYILErOo
n B pasaena KOHTPOJIA
= § YCIIEBAEMOCTH,
g 3 CPC (o
> = E HeeN M
© % g % ;% cemMecTpa);-
o o =} al 8 O NPOME3KYTOHO
9 = Zl g & U aTTeCTaluu
A = | R o (o cemectpam)
11 Paznea I. 66 2 60
BBenenue.
CTpoeHue BelecTBa
2 1 | Tema l.1.
[Ipenmer u 3HaUEHME 19 - 15 Ompoc
XUMHH B PA3BUTUU (TecTupoBaHue)
TeXHUKHA. OCHOBHBIS
TIOHATHSI U
KOJIMYECTBEHHBIE
3aKOHBI XUMUU
3 2 | Tema 1.2. 17 2 15 Ompoc
Crpoenue atoma u (TecTupoBaHue)
nepuoanIecKast

15




Menngeneena

Tema 1.3.
XuMuyeckas CBS3b,
KOMIUIEMEHTAPHOCTh

15

15

Ompoc
(TecTupoBaHue)

Tema 1.4.
XUMHUS METAIJIOB U
HEMETAJIJIOB

15

15

Ompoc.

Paznea Il.
O01mme
3aKOHOMEPHOCTH
XUMHYECKHX
NpPo1EeccoB

66

60

Tema 2.1.
DHepreTuka
XUMHYECKHX
IIPOIIECCOB

23

20

Onpoc
(TectupoBaHue,
pelieHue
3a7a4).

Tema 2.2.
Xnumuueckas
kuHeTuka. CKOpoCTh
XUMHYECKUX PEAKIUI
1 METOJBI €€
peryJIMpoBaHus.
Karanus n
KaTaJIMNTHYECKHE
CHCTEMBI

22

20

3amura
n1abopaTOPHBIX
pador.

4,5

Tema 2.3.
XHUMHYECKOE

u ¢pazoBoe
paBHOBECHE.
KonebarenpHbie
peakummn

21

20

3ammra
J1a00paTOPHBIX
pabor.

10

Pazgen I11.
PacTBOpBI

66

60

11

Tewma 3.1.
PacTtBOpBHI.
JlucnepcHbie cucTEMBbI

21

20

KonTponbHas
pabota Nel.

12

Tema 3.2.

Teopus
BJIEKTPOIUTUYECKON
JUCCOLMaluU

23

20

3amura
1a00paTOPHBIX
pabor.

13

Tema 3.3.
Bonopoansrit
oKasareib

22

20

3ammra
1a00paTOPHBIX
pabor.

14

Pazpen 1V.
OKHCINTEIBHO-
BOCCTAHOBHTEILHLIE
U
JIEKTPOXUMHYECKHUE
NMpouecchl

40

40

15

Tema 4.1.

3ammra

16




OKHCIIUTENLHO-
BOCCTAHOBUTEIHHBIE
MPOIIECCHI

10

10

J1a00paTOPHBIX
pa0or.

16

9 | Tema4.2.
DIEKTPOXUMHUYECKUE
IIPOLIECCHI.
DJIEKTPOJIN3

10

10

TectupoBanue,
pelieHue 3ana4

17

10 | Tema 4.3.
XUMHYECKHE
UCTOYHUKHU TOKA

10

10

TrectupoBanue,
pelieHue 3aaa4y

18

10, | Tema 4.4.
11 | Koppo3us u 3amura
METAJIOB

10

10

Onpoc
(TecTupoBaHue)

19

Paznea V.
J1eMeHThI
OpPraHu4YecKoi
XHMHH

30

30

20

12 | Tema 5.1.
OCHOBHBIE KJIACCHI
OpraHUYECKUX
BemecTB. Cocras,
CBOICTBA U
nepepaboTka
OpPraHUYECKOTO
TOILIMBA

10

10

Ompoc
(TecTupoBaHue)

21

12 | Tema 5.2.
XUMHS CMa30K,
OXJIAXKIAIOIINX 1
TUAPABINYECKUX
JKHUIKOCTEH

10

10

Ompoc
(TecTupoBaHue)

22

12 | Tema 5.3.
CsoiicTBa 1
MIPUMEHEHNE
MOJINMEPOB U
OJIUTOMEPOB

10

10

Omnpoc
(TecTupoBaHue)

23

Paznen VI.
Xumnueckas
UIeHTU(PUKALMS
aHaJIM3 BellecTBa

U

45

45

24

11, | Tema 6.1.

12 | KauecTBeHHEIH U
KOJIMYECTBEHHBIN
aHaIIN3

20

20

3amura
nabopaTopHOI
paboTHI.

25

12 | Tema 6.2.
XUMUYECKUH,
(U3UKO-XUMHYECKUN
u ¢puznyecKkuit
aHaIIM3;
aHAJTUTUYCCKUN
CHUTHAI

25

25

KonTponbHas
pabota No2

KonTtpous

17




Hroro \

324

| 10 [ 9]

10 | 295 | akzamen

4.2 Marpuiia GopMHPYEMBIX TUCITUTIIMHON KOMITETCHITUI

KOJIMYE KOMIIETEHLIMH
CTBO 06I_uee
PA3JIESIBl ¥l TEMbBI IMCLIATUTMHBI HACoB KOJIMYIECTB
OK-10 | OK-11 | IIK-23 0
KOMITETECH
105054
1 2 3 4 5 6
PASIENL | VyeOHbIH MOIYIH . 18 + + + 3
Brenenue. Ctpoenue BemiecTBa
PASIEN 2 | VyeOHubIii Moayb |l 34 + + + 3
OO61re 3aKOHOMEPHOCTH
XUMHYECKHIX TPOIIECCOB
PA3IEN3 | VueOHnbiit Momyib Il 24 + + + 3
PacTtBOpSHI
PA3IEN4 | VueOHbii Moayib V. 32 + + + 3
OKHCIUTENBHO-
BOCCTAaHOBHUTEIIbHBIC H
AEKTPOXUMHUYECKHIE MTPOIECCHI
PA3JIENS | VueOHbIi Momyb V. 78 + + + 3
DJIEMEHTHI OPraHN4eCKON XUMHH
PA3JEN6 | VueOHbiii Moayb VI. 66 + + + 3
Xumuueckass UIACHTU(DUKAIUS U
aHaJIN3 BEIIEeCTBA
KonTpons 72
UTOro 324 3 3 3
4.3 Copaeprxanue pa3aeiaoB AUCIUTIIAHBI (MOTYJIs)
Ha3Banmue Conepixanue pa3jesia B IUAAKTHYECKHUX eIMHUIIAX
pa3aeia PesyabTarhbl
(yueOHOrO o0y4eHus
MOYJIs1)
Beenenue. OcHoBHbBIE TIOHATUSA W 3aKOHBI XuMuu. Omnpenenenue | 3HaHue: OCHOBHBIX
Crtpoenue XUMHM KaK HayKd W TPOW3BOJMUTEIHHONW CWIIBI | MOHATHH XUMHUU U
BellecTBa obmiecTBa. 3HaYeHHE XUMHHM B U3YUYEHUU MPUPOJIBI U | CTEXHUOMETPUUECK
pPa3BUTHN TEXHUKU. PONb JAMCHHUILIUHBI «XUMHUS» B | KX 3aKOHOB.
MOATOTOBKE  HMHXKEHEPOB IO  aBTOMOOWISIM U | Ymenus:
TpakTopaM. OCHOBHBIC TIOHSATHS W ONPEICIICHUS: | IPUMEHSATH
XUMHYECKHe,  (Qu3ndeckue,  (HU3NKO-XUMHUYECKHE | MOTYyICHHbIE
MPOIIECCHI, aTOMbI W MOJICKYJIBI, WOHBI, aTOMHBIC W | CBEJICHUS B
MOJIEKYJISIPHBIE MAacChl, CTEXHOMETpHs. XUMHUYECKUE | MPAKTUIECKUX
BEIIECTBA — XUMUUECKUE CUCTEMBL. CUTYaITUsX.
OOmue KBaHTOBO-MEXaHMUYECKUE TMPEACTABICHUS O
CTpOCHMHM  aTtoma.  KBaHTOBBIE  YHMClIa  Kak
XapaKTePUCTHKA COCTOSHUSL DJEKTPOHA B aToMe:
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rJlaBHOE, OpOWTaIbHOE, MAarHUTHOE, CIIMHOBOE.
[IpuHuuMnel pacupeneneHus JIEKTPOHOB B aTOME.
[Tepuonnueckuii 3akon .M. MenneneeBa. CTpykTypa
nepuoouyecKoll cucmemol 971eMEeHMOo6 A.N.
MenpeneeBa.  IlpuHiunel ee  MOCTPOEHHUS B
COOTBETCTBUH CO CTPOCHHUEM IJICKTPOHHBIX 000JI0UEK
aTOMOB.

[leppuoauyHOCT HM3MEHEHUS CBOWCTB AJIEMEHTOB.
3aBUCHMOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX U
KHCJIOTHO-OCHOBHBIX ~ CBOWMCTB JJIEMEHTOB U HUX
COCIMHEHUI OT IIOJIOKEHUS B  IEPUOANYECKOU
cucteMe. DHeprusi MOHU3aLKUH, CPOJICTBO K IJIEKTPOHY,
OTHOCHUTEJIbHAS 3JIEKTPOOTPULATEIBHOCTD.

3HaueHue y4yeHus O XUMHUYECKOW cBsi3U. OCHOBHBIE
TUIBI XUMHYECKON CBsI3U. MexaHu3M oOpa3oBaHHs U
CBOWCTBAa KOBAJEHTHOW CBs3U. KoBajeHTHas CBA3b
noyisipHast U HenosisipHad. MonHas cBs3b. [lonsTue o
METAJUTNYECKOM CBS3H.

Okcuabl, TUAPOKCUABL, coiau. beckucnopogHsie
KHUCJIOTHI. ['eHeTHYecKas CBsI3b MEXKy HUMH.

O6mmue Tepmoaunamuueckas cucrema. [lapamerpol 3nanue:
3aKOHOMEPHOCTH | mporecca W (YHKIUU ~ COCTOSHUSL ~ CHUCTEMBI. | TEPMOXHUMHYCCKHUX
XUMHUYECKUX BHyTpeHHsis SHepruss W DSHTaNbNUA. JHepzemuKka | v
IIPOLIECCOB XUMUYECKUX npoyeccog: TEIIOBOH A(PQEeKT peakuuu, | TepPMOAUNHAMHYECK
3akoH [.U1. I'ecca u ero ciencraue. 150, 3aKOHOB;
CaMonpou3BOIbHO IIPOTEKAIOIIe IIPOLIECCHI. | 3aKOHOB
OHTpONUsl Kak Mepa HEyHOpSAJOYEHHOCTU CHUCTEMBI. | KHHETHKHU.
N3ob6apHo-n30oTepMudecknii  moteHnuan  (3Heprus | Ymenus:
I'mb6ca) kak  KpuUTepH  CaMOMPOU3BOJBHOTO | MIPUMEHITH
MPOTEKaHUs MPOIECCOB B M300apHO-U30TEPMUYECKUX | MOTYyUCHHBIC
YCIIOBHUSIX. CBEJICHUS B
Xumuueckass KuHemuka B TOMOTEHHBIX CHCTEMax. | MPAKTUYECKUX
BrnusiHMEe KOHLIEHTpalMM Ha CKOPOCTh XMMHYECKOW | cCUTyarusx.
peaknuu. 3aBUCUMOCTh CKOPOCTHM  PEaKIUUu  OT
TeMrneparypbl. JHeprus aktuBauuu. [IpaBuno Bant-
I'opda. CymuocTs kaTanusa.
[Ipoueccel oOpatumbie U HeoOpatumble. KoHcTtaHnTa
XMMHYECKOIO paBHOBECHSI M €€ 3HA4YCHUE ISt
XapaKTEPUCTUKUA TMOJHOTHl MPOTEKAHHUS PEAKIUU.
VYcnoBusi cMelieHus: TOMOT€HHBIX W TE€TEPOTEHHBIX
paBHoBecuii. [Ipunnun Jle Hlarense.
PacTtBOpHI Pacmeopwvl, nx obOpazoBanue. CrocoObl BBIpaXEHUS | 3HaHue. CBOWUCTB
cocTaBa pacTBOPOB: MaccoBas JI0Js, MOJISIpHAs | pacTBOPOB,
KOHIICHTPAIIUS, MOJISUTbHASI KOHIIEHTPAIHS. TEOPUH
Daszoevle pasHosecus B CUCTEME: JKUJIKask BOAA — JIE — | DJIEKTPOJIUTHYECKO

nap. 3akoH @. Paynsa. IloHmwxkeHuwe TemmepaTypbl
3aMep3aHus PacTBOPOB M  HCHOJB30BAHHUE 3TOTO
SIBIICHHSI B MaITHHOCTPOCHHH. [ToBpIIeHME
TeMIepaTypbl KHUIIEHUS pacTBOpOB. Ocmoc,
OCMOTHYECKOE JIaBJICHUE.

CymHocTb AIIEKTPOIUTUYECKOIN
ONEeKTPONNTHl  Clla0ble W CHJIBHEBIE.

HCCOIIHALINH.
Creniedp u

M IUCCOIHAITIH.
Ymenusa:
MIPUMEHSATH
MOJTyYeHHbBIE
CBEJICHUS B
MPaKTUYECKUX
CUTYallHsIX.
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KOHCTaHTa Jucconuanuu. Peakuuu B pacTtBopax
JJIEKTPOJIUTOB, KaK pEeakUuu HX WOHOB. Y CIIOBHS
MPOTEKAaHUsA TMPAKTUYECKH HEOOpaTUMBIX peakuuit
JIIBOMHOI0 0OM€EHA.

OnekTtponuTHyeckas aucconuanus Bonabl. MoHHOE
Ipou3BeeHue BOAbL. Bonmopoausiii mnokasarens pH
KaK XapaKTEepPUCTHUKAa aKTHUBHOM pEaKIUu CpeJbl.
Metonst onpenenenus pH. BydepHsie pacTBopsI.

OxkucinurenbHo- | OKucaumenbHo-60CCManoO8UMenbHble npoyeccwl. | 3nanue: TpaBul U
BoccTtaHoBUTENb | OKHCIEHUE, BOCCTAaHOBJIEHHUE. Baxwneiimme | 3akoHOB
HbIE U | OKMCIIUTEIIM U BOCCTAHOBUTEIH. ANEKTPOXUMHUH.
AIEKTPOXUMUYEC | Dnekmpoxumuueckue  cucmemvl.  Bo3HukHOBeHUE | Ymenus:
KHE MPOLECCHI CKauKa MOTEHLHAJa Ha TPaHULE SJIEKTPOA-PACTBOP U | MIPUMEHSATH
(akTophl, BIUSIONIME HA BEJIMYMHY AJICKTPOJHOTO | MOIYYCHHBIC
noreHuuana. IIpuHIMD JEHCTBUS TalbBaHMYECKOIO | CBEICHUS B
anemenTta. Mzmepenue u pacuer 3/]C snemenra. MPaKTUYECKHUX
Kopposus  meramnmoB u  ymepd, HaHOCHUMBIN | CUTyalHsX.
MPOTEKAaHUEM KOPPO3HOHHBIX MPOLIECCOB.
XuMHuecKass M 3JIEKTPOXUMHYECKass  KOppO3usl.
MeTo/1bl 31K Tl METAIIOB OT KOPPO3HH.
CyuiHocTh  3JIEKTpOJM3a. AHOJHBIE UM KAaTOIHBIE
MPOIIECChl B PACTBOpAaxX JJIEKTPOIUTOB. 3aKOHBI M
MIPUMEHEHHE BJIEKTPOJIN3a.
DNeMEeHThI Krnaccudukanus BBICOKOMOJCKYISIPHBIX COSAMHCHHN. | 3Hanue: peakuu
OpraHuYecKon Honumepor u onucomepsvi. OCOOEHHOCTH XUMUYECKOTO | TOTUMEPU3AIIHH,
XUMHUU CTPOEHHUsI OPTaHUYECKUX COCTUHEHUM. CBONCTB
OcHoOBHbIE METO/bI MOJIyYEeHUS MOJIMMEPOB: | OJIUMEPOB.
MOJMMEPU3ALHNS ¥ TTOJIMKOHAECHCALIUS. Ymenus:
DU3UKO-MEXAHUYECKUE CBOMCTBA MOJIUMEPOB. | IPUMEHSTH
XUMUYECKUE TPEBPALCHUS MOJIUMEPOB, CTAPEHHUE U | MOJTyYEHHBIE
nectpykuusi. CHHTETUUECKHE KaydyKH. CBEJICHUS B
MPAKTUYECKUX
CUTYaIHSIX.
XuMuyeckas XWMHYECKUH aHajau3 — KauyeCTBEHHBIM aHaiu3 | 3nHanue: CyIIHOCTH
uJeHTU(UKAIMSA | KAaTUOHOB METAJIJIOB, KamelbHBIA aHalu3 CTajed U | KAaYeCTBEHHOTO |
u aHaju3 | CIU1aBoB.™ KOJINYECTBEHHOTO
BEILIECTBA AHaNTUTUYECKUN CUTHAN KaK 3aBUCUMOCTb JTOCTYIHBIX | METOAOB aHAJIM3A.

M3MEPEHUI0 KOJIMYECTB BEHIECTB OT HX COCTaBa
(cmmoco6 perucTpamuu KOJIMYECTBEHHBIX
XapakTEePUCTHUK  BemiecTBa).  DUBHKO-XUMHUYECKUN
aHanmu3: xpomarorpadus (OymaxkHas, KOJOHOYHas,
TOHKOCJIONHAS, ra30KHIKOCTHAS " ap.);
JIEKTPOXUMUYECKHE METObI aHaImn3a
(TUTpUMETPUYECKUH, KOHJTYKTOMETPUYECKHUH,
MOTEHIIHOMETPUYECKHUH).

dusnueckuii aHaM3 (CIEKTPOPOTOMETPHS U JIP.).

Ymenus:
MPUMEHSATH
MOJTyYCHHBIE
CBEJICHUS B
MPaKTUYECKHUX
CUTYaIHsX.
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4.4 JTabopaTOpHBI MPAKTUKYM

4.4.1. Metonuyeckre peKOMEH AU K JIAOOPATOPHBIM 3aHATHSIM CTYIACHTOB
o4HOM (hOopMBI OOyUCHHS

PaGora mo moAarotoBke K J1a0OpaTOPHBIM 3aHSATHUSM W aKTUBHOE B HUX
ydacTtue — ojiHa u3 (GopM M3yUeHHs IPOrPaMMHOTO MaTepuaia JUCIUTUIHHBIL.

JucrumrHa u3ydaercst Ha iepBoM Kypce. [1oAroToBKy K 3aHATHSIM CIIETyeT
HAUWHATh C BHUMATEIHHOTO HW3YYCHHsI COOTBETCTBYIOIIUX pPAa3eioB y4eOHBIX
nocoOuil U y4eOHHMKOB, Jajiee — CIEAYyeT U3ydaTh CHEIHAIbHYIO JIUTEpaTypy U
UCTOYHUKH. [OTOBSICH K 3aHATHUSAM W MPUHUMAS aKTUBHOE ydacThe B WX paboTe
CTYICHT MPOXOAWT IIKOJIy paOOThl HAJl MCTOYHUKAMH W JINTEPATYPOHU, IMOydaeT
HABBIKM CaMOCTOSATEIILHON pabOoThl HAJ MHUCHBMEHHBIM M YCTHBIM COOOIICHHEM
(TOKJIa]I0OM), YYUTCSI y4acTBOBaTh B JUCKYCCHUSX, OTCTAaUBaTh CBOIO TOUYKY 3pPEHUS,
dbopMynUpoBaTh U ApryMEHTUPOBATh BBIBOJbI. DOpMa 1aOOpAaTOPHBIX 3aHATHI BO
MHOTOM oOTpeesieTcs: ero TeMoi. [IpakTuka moka3pIBaeT, YTO OCHOBHBIE (hOPMBI
3aHATUN cleayrolme: 0eceaa-onpoc Ha OCHOBE COCTABIIEHHOTO IPENOo/iaBaTesieM
maHa (oHa HambOoJee MpuemseMa IMpU OOCYKICHHH OJHOTO U3 TEOPETUUYECKHUX
BOIIPOCOB 0 MpobjIeMaM TEeMBbI), TPOBEAEHUE JAa0OpaTOPHBIX paboOT M HX
oopMIIeHHE U 3aluTa, KOJUIOKBUYM — TECTHUPOBAHUE IO paszziesiaM (KOJJIOKBUYM
mpeanonaraeT MpPeXKAEe BCEro TMPOBEPKY 3HAHWUN TI0 OMpEACICHHOW TeMe,
HMCTOYHMKAM, pa3lielly Kypca).

B mmanbl mabopaTopHBIX 3aHATHI BKJIIOYEHBI OCHOBHBIC BOMPOCHI OOIIETO
Kypca. B xoxe 3aHATMM BO3MOXKHA MX KOHKpETM3alMs W KOppekThpoBka. llpwm
MOATOTOBKE  COOOIIEHWH W JOKJIAJ0B  CIEAYeT IIHPOKO  HCIOJNb30BaTh
OITyOJIMKOBAaHHBIC HMCTOYHHUKH, WCCIICAOBATCIIbCKYIO JINTEparypy. YUYEOHWKH U
ydeOHbIe TOCOOUS CTYACHT MCTIOIB3YET 10 CBOEMY BBIOODY.

Temamuka 1a00pamopHvIX 3AHAMUIL CHLYOCHIO8 OYHOU hopmbl 00yUeHUA

Nem/m | Ne pa3znena | HaumeHnoBanue nabopaTopHbIX paboT Komnuec
JUCIUITNHBI TBO
4acoB
1. Yueonbiii Moayab | MoayiabHas eaununa 1. IlpenvMer u 3HaueHue
l. XUMHUHM B Pa3BUTHUM TEXHUKU. OCHOBHBIE NOHATUS U
BBenenne. KOJIMYECTBEHHBIEC 3aKOHBl XUMUU 4
Crpoenne JlabopaTopnasi padora 1. OnpeneneHue MoOJIIpHOU
BellecTBa Macchl ~ OJKBHBAJIEHTAa  MeTaula MO  O0beMy
BBITECHEHHOT'O BOJIOPOAA
2. Yueoubiii Moayab | Moay/jbHass eIMHULa S. DHEPreTMKa XUMHUYECKHX
1. MPOIIECCOB 4
Oo01mme JlabGoparopHas padora Ne2. DHepreTuka
3aKOHOMEPHOCTH | XMMHUYECKUX ITPOLIECCOB
3. XUMHYECKHX MopyabHasi eamHupa 6. Xumuueckas KHHETHKA. 4
npoueccon CKOpOCTb XMMHUYECKUX peaknni. Katanus

21




JlabGoparopnass padora 3. CKOpPOCTh XMMHUYECKUX
peakuuii
4. Yueonbiii Moayab | MoayiabHasa eaunuuna 8. PactBopel. JlucnepcHble
1. CHUCTEMBI 4
PacTBOpbI MoaybHasn eIUHHM LA 9. Teopus
3IEKTPOJIUTUYECKON JUCCOLIHAIIUN
5. JlaGoparopHass pabGora S. DJIEKTpPOJIUTHYECKAS
mucconarus.  MOHHO-OOMEHHBIE — pEakIMu B 4
pacTBOpax IMEKTPOIUTOB
6. Mopnyabnas equanna 10. BogopoaHslil nokasarenb
JlabGoparopHass padora 6. MoHHOe mnpousBeneHUE 4
BOJIbl ¥ BOJIOPOJHBIN I10KA3aTENb
MonyabHast eUHMLA 11. OKHCIUTENBHO-
BOCCTaHOBUTEJIbHBIC PEAKIINH
7. 4
. Jlaboparopnass  paGora 7. OKHCIUTENBHO-
YuyeOHblii MOAYJIb
v BOCCTAaHOBUTEJIbHBIC PEAKIIHH
' Moayabnass eauHuna 12, DJIeKTpOXUMHUYECKHE
OxucauTeJ bHO-
MIPOLIECCHI. DIEKTPOIH3
8. BOCCTAHOBHUTEJIbH 4
Lie " JlabopaTopHasi padora Ne8. DnexTpoau3 paciiaBoB
1 PacTBOPOB AJIEKTPOJIUTOB
IJIEKTPOXHUMHYECK
Moayabnas equauna 13. XuMuueckre MCTOYHUKH
He Nnpouecchbl
TOKa
9. 4
JlaGopaTtopnass padora 9. Psan HampsokeHus
MeTaysioB. ['albBaHUYECKUE 2IIEMEHTHI
Y4eOHbIii MOAYJIb
\Y
: JlabopaTopuasi padora 10-14. OcHOBHBIE KJIacChI
10. DJIeMEeHTBI patop P 20
. OpPraHUYECKUX BEIIECTB.
OpPraHuYecKou
XUMUH
YueOHbIi MOAYJIb
VI.
11 XumMnueckas JlabopaTopuasi padora 15-18. KauecTBeHHBIH H 16
' uaeHTUUKANNSA | KOJUYECTBEHHBIN aHAIN3
" aHaJIn3
BelIeCTBA
NUTOIrO 72
4.5 TlpaxkTruyeckue 3aHsaTus (CeMUHapPhI)
IIpakTnueckue 3aHATUA HE NMPEAYCMOTPEHBI
4.6 ConepxkaHure caMOCTOSTENbHOU pabOThl U POPMBI €€ KOHTPOJIS
CamocrosiTenpbHasi  paboTa  CTYIEHTOB O  JUCHUIUIMHE  «XUMUD)

MpeanosaraeT Ba BUaa 3TON pabOThl: pabOTy HaAJ TEOPETUUYECKON YaCThIO ATOTO
Kypca U BBIIIOJHEHHUE MNPAKTUYECKUX 3aJaHUM I 3aKPEIUICHHS] W TPOBEPKHU

JTOMANTHUX 3HAHWIA.

Teopetnueckas

qaCTb

Kypca TmpopabaTbiBaeTcs C

JICKIIMOHHOTO MaTepHalia u yueOHOM IuTepaTyphl.
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I[OMaIHHI/Ie 3alaHrd CTYACHTHBI IIOJIYYArOT Yy IIPCIOJAaBaTCIIsI HAa KaXKIOM
3aHATHH. 3aﬂaHI/ISI H3JI0KEHbI B MCTOAHWYCCKOM YKa3aHMHM, HMCIOIICMCA Ha

Kadenpe.

Ha ocHOBe cHCTEMHOro rnoaxoaa,

3aganus a1 CPC  momoOpanbl

COOTBETCTBEHHO BBIJICJIEHHBIM YY€OHBIM MOJYJISIM (pa3jiesiamM) HIKETPUBEICHHON
TaOJIUILIBI.
[Ipy 3arpyaHeHWHM B BBINOJHEHHHM JOMAITHEro0 3aJlaHus JU0O0 TMpu
HEIMPaBUJILHOM €T0 BBIOJTHEHUH CTYIACHTHI MOTYT TOJYYHUTh Y TPEMojaBaTess
KOHCYJIbTanuio. KoHCyIbTamu MpoBOASITCS €KEHEISTBHO.
dopMa OTYETHOCTH — NMUChbMEHHAs paboTa, coaepkaliasl pemeHnue 3a1ad u
YIPaXHEHUM.
[IpenomaBaTenb KOHTPOJWPYET BBITIOJIHCHHUE OMAIHETO 3aJaHus UX
IIPOBEPKOMA, & ypOBEHb YCBOCHUS MaTepHalia TECTOBBIMH 3aJaHUSIMHU.

dbopme oOyueHus

4.6.1. ConepxaHue caMOCTOATEILHON paboThl U (OPMBI €€ KOHTPOJIS IO OYHOM

No Paznen nucrumivzel (Moayns), Bcero Conepxanue ®dopma KOHTPOIIs
/11 TEMBI pa3jerna 9acoB CaMOCTOSITEIIbHON
paboThI

1. | YueGnsrit Mmoxyis |. 12
Beenenue. CtpoeHue BeniecTBa

2. | MonynpHas equauna 1. PaGora C yuebHoii | [IpoBepka 3amanuii
IIpeamer ¥ 3HAYEHHE XMMHUHU B 3 nautepaTypoil. Pewenue | (TectupoBaHue)
pa3BUTUU TeXHUKU. OCHOBHBIC TECTOB
MOHSITHS W KOJWYCCTBCHHEIC
3aKOHBI XUMUU

3. | MonynpHas equaAna 2. 3 Pemenue tectoB [IpoBepka 3ananuit
Crpoenue aToma u (TectupoBaHue)
nepuonnueckas cucrema JI.H.
MenneneeBa

4. | MonaynbHas enuHHIA 3. 3 Pemmenue TectoB IIpoBepka 3aganuii
XuMugeckas CBSI3b, (TectupoBaHue)
KOMIUIEMEHTaPHOCTh

5. | MonynpHas enuauna 4. 3 Pabora C yueOHoii | [IpoBepka 3amanuii
XuUMHST METAVIOB U HEMETAJIOB nuteparypoil. Pemenue | (TecTupoBaHue)

3a/1a4 U TECTOB

6. | YueOusrit momyms Il.
Ob6ume 3aKOHOMEPHOCTH 18
XUMHUYECKHX TIPOIECCOB

7. | MonynpHasi eIMHALIA 5. 6 Pabora C yueOHoii | [IpoBepka 3amanuii
DHepreTuka XAMUYECKHAX nuTeparypoil. Pemenue | (TecTupoBaHUE)
POIIECCOB 3a/1a4 ¥ TECTOB

8. | MonynpHas equaHIA 6. 6 PaGota ¢ yueOHoii | [IpoBepka 3amaHuit
Xumunyeckasi kuHeTnka. CKOpocTh autepatypoil. Pemenue | (TectupoBaHue).
XUMHUYECKHX PEAKIU U METOIBI TECTOB
ee perynupoBanus. Kartanmuz wu
KaTaJTUTHYCCKUE CUCTEMBI

9. | MonynpHas equaAIA 7. 6 PaGota ¢ yueOHnoii | [IpoBepka 3amanuit
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XHUMHYECKOe auteparypoil. Pemenue | (TecTupoBaHHE)
u dazoBoe paBHOBECHE. TECTOB
KonebatenbHbie
peakiuu
10. | YueOnsiii mogyms 1. 12
PactBOpsI
11. | MoaynpHas equHuna 8. Pabora ¢ yueOnoii | [IpoBepka 3amanuii
PacTtBOpBI. JlcniepcHbIE CUCTEMBI 4 JIUTEPATypPOM. (TecTupoBanue)
Brinonnenue
YIPAKHEHUN
12. | MoaynpHas equHuna 9. Pabora ¢ yueOnoii | [IpoBepka 3amanmii
Teopus ANEKTPOIUTUYECKON 4 auteparypoil. Pemenue | (TecTupoBaHue)
JUCCOLMAIIUU 3a/1a4y
13. | MonynbHas equauna 10. PaGota ¢ yueOHnoii | [IpoBepka 3amanuit
Bonopoansiii mokaszaresnb 4 auteparypoi. Pemenue | (TecTUpoBaHHE).
3aj1a4.
14. | Yuebuslit Mmoxyns V.
OKHCIUTENBHO- 12
BOCCTaHOBUTEJIbHBIE u
AIEKTPOXUMUUYECKHE MPOIECCHI
15. | MoaynbHas enununa 11. TectupoBanue
OKHCTTUTEIEHO- 2 PaGora c nureparypoii.
BOCCTaHOBHUTEJIbHBIE MPOIIECCHI
16. | MoaynbHas enununa 12. PaGora c nureparypoii. TectupoBanue
DNEKTPOXUMHUYECKHE IPOLECCHI. 4
DJIEKTPOIU3
17. | MonynpHas eqununa 13. Pabota c nutepatypoil. TectupoBanue
XVMHUYECKUE HCTOYHUKH TOKa 2
MopynwsHas eqununa 14. Pabota ¢ yueOHoi# | TectupoBanue
Koppo3sus u 3anmra MeTaiioB 4 JUTEPATypPOM.
18.
19. | YuebHnslit Mmoxyns V.
DJIeMEHTBI OPTaHUIECKON XUMHHN 48
21. | MonyneHas equaANA 15. Pabota c nurepaTypoii. TectupoBanue
OCHOBHBIE KJIaCChl OPTaHUYECKUX 16
BEIIECTB.
Cocras, cBoiiCcTBa U mepepadoTKa
OpPraHUYECKOT0 TOTUIMBA
22. | MonynpHas equauna 16. PaGora c nureparypoii. Tectuposanue
XuMHUs CMa30K, OXJIaXKIAIOIMKNX U 16
TUPABINYECKHUX KUIKOCTEH
23. | MonyneHas equaAna 17. Pabota c nutepaTypoii. TectupoBanue
CaolicTBa u IIPUMEHEHNE 16
MTOJIMMEPOB U OJINTOMEPOB
24. | YueOublii Monynb V1.
XuMuyeckass HACHTU(DUKALUS U 42
aHaJIM3 BEIeCTBA
25. | MonyneHas equaAna 18. Pabota c nutepaTypoii. TectupoBanue
KauectBennsiii u 16
KOJTMYCCTBEHHBIN aHAJIN3
26. | MonynpHas equanna 19. PaGora c nureparypoii. TectupoBanue

24




XHUMHUYECKUH,

XUMHUYECKHI U PU3NUECKUI
aHAJIN3; AaHATMTUYECKUH CUTHAJ

(busuko- 26

NTOI'O

144

5. AH®OPMAILIMOHHBIE 1 OBPA30OBATEJIBHBIE TEXHOJIOT'MHA
5.1 MuTepakTuBHBIE 1 00pa30BaTENbHbIE TEXHOJIOTHH, UCIOJIb3YEMBIE B yUeOHOM
nporecce
5.1.1 HTepakTUBHBIE U 00pa30BaTENIbHBIE TEXHOJIOTUH, UCIIOJIb3YEMBIE B

y4eOHOM IpolLiecce Mo 04HOoM popme 00ydeHHs

Dopmupyemole
Komnemenyuu
N Hngpopmayuonnwvie u
No Buowt yueonoi (yka3zvieaemcsa
i Haumenosanue pazoena pabomst <00 obpazosamenvHble
mexHono2uu
KomMnemeHyuu):
1 2 3 4 S
1. |1 cemecTp Jexyus 1-4 OK-10, OK-11, |Jlekuus c pazdopom
YueOublii Mmoay.as |. IIK - 23 KOHKPETHBIX CUTYyallun
Benenune. Ctpoenue C MyJIbTH-MEHA.
BEIIIECTBA JlaboparopHas pabota Nel.
Jlabopamopnoe
3anamue 1 KoncynsTupoBanue u
pOBEpKa JOMAITHIX
Camocmoamenvuas 3aJlaHUi MOCPEICTBOM
paboma AJIEKTPOHHOW MOYTHI
2. |Yueousiii moayas Il. Jlexyus 5-6 OK-10, OK-11, |Jlexuus c pazdopom
OO61re 3aKOHOMEPHOCTH IIK - 23 KOHKPETHBIX CUTYyalli
XUMHUYECKHUX MPOIECCOB C MyJIbTH-MEIHA.
JlabopaTopHbIie pabOThI
Jlabopamopnoe Ne2-3.
sanamue Ne2-4.
[ToaroTroBka K 3aHATHIO C
CamocmosmenvHas MCTIOJIH30BaHUEM
paboma ANEKTPOHHOTO Kypca
JEKIUU
2 cemecTp Jlexyus 1-2 OK-10, OK-11, |Jlekuus c pazdopom
YueOHblii Moayab V. Jlabopamopnoe IIK - 23 KOHKPETHBIX CUTYyalUi
DJ1eMeHThI 3auamue Nel-4. C MYyJIbTU-ME]IUA.

OpPraHuvYecKoi XuMUM

JlaGopaTopHbIie pabOThI
Nel-4.

ITonroroBka K 3aHITHIO C
HCIOIb30BaHUEM
3JIEKTPOHHOIO Kypca
JIEKITNH

- U3yYEeHHue

JUIst  MOCTMKEHUS TIOCTaBJICHHBIX IIEJI€H TPerojaBaHus IUCIUTLIAHBI
peaNM3yIOTCs CIEAYIONINE CPENICTBA, CIIOCOOBI U OPTaHU3AIMOHHBIE MEPOTIPUSITHUS:

TECOPETUUCCKOI'O
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MCIIOJIb30BaHUEM KOMIIBIOTEPHBIX TEXHOJIOTUN (MyJIbTUMEAUITHAS MPE3CHTALUS U
BUJI€O(PHITBMBI);

- CaMOCTOSITEJIbHOE M3YyYCHHE TEOPETHUYECKOr0 MaTepuala JUCIUIUIMHBI C
HCIIOJIB30BaHUEM HHTEPHET-PEeCypcoB, HHOOPMAIIMOHHBIX 0a3, METOAUYECKHUX
pa3paboToK, cHenuajibHOW Yy4yeOHOW M Hay4dHOH JIMTEpaTyphl; - 3aKpeIUICHUE
TEOPETUYECKOr0 MaTepuajia TpH TPOBEJASHUM JabOpaTOpHBIX paboT ¢
WCIIOJIBb30BAaHUEM  COBPEMEHHOM  BBIYMCIUTEIBHOM TEXHUKH W I1aKETOB
MIPUKIIATHBIX porpamm, BBITIOJIHCHUE POOJIEMHO-OPUECHTUPOBAHHBIX,
MOMCKOBBIX, TBOpUYECKUX 3a/lannil. OT 00IIero KoJIUYeCTBa ayJAUTOPHBIX 3aHSTUN
JIOJISL JICKITMOHHBIX YYE€OHBIX 3aHATHHA cocTaBisieT 33,3%, Mojii MHTEPAKTUBHBIX
22,2%.

5.2 aTepakTuBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH, HCTIOIb3YEMEIE B

ayIUTOPHBIX 3aHSITUSIX

5.2.1 UntepakTuBHBIE 00pa30BaTEIbHbIE TEXHOJIOTHUH, UCIIOJIb3YEMbIE B
ayJIMTOPHBIX 3aHATUAX MO OYHOU popme oOydeHUs

Y4eOHBIM TIJIAHOM JAUCHUIUIMHBI JUISI CTYJAEHTOB OYHOTO OTJCJICHHUS
npeaycMoTpeHo B iepBoM cemectpe 18 (10 neKkimroHHbIX, 8 1a00paTOPHBIX) YacOB
WHTEPAKTUBHBIX 3aHITUN.

Buj 3ansaTus Hcnonb3yemMble HHTEPAKTHBHbIE KoauuecTBo
§ (J1, JI3) oOpa3oBaTe/ibHbI€ TEXHOJIOTUH 4acoB
S
S
1 J MoayabHasi euHUNA 2. 4
Ctpoenue aroma u mepuoamveckas cucrema J[.U.
MenneneeBa

1 JI Moayabnasi eguHuna 6. XuMuuyeckas KHHETHKA. 2
CxopocTh XuMHUecKux peakumii. Karamms

1 JI3 Moayabnasi eguHuna 6. XuMuueckas KHHETHKA. 2
CxopocTh XuMHueckux peakumii. Karamms

1 JI3 MopayabHasi exuHuNIA 7. XUMUYECKOE PABHOBECHE 2

2 JIK Monayabnas eqxuauna 15. 4
DJIeMEeHTHI OPraHuYeCKOM XUMHUH

2 JI3 Monayabnas eqxuauna 15. 4
DJIeMEeHTHI OPraHuYeCKOl XUMHUH

NUTOIO 18

I[Ipy  w3ydyeHun  gUCHMIUIMHBL  «XUMHSD»  KpOME€  TPaJULMOHHBIX
00pa3oBaTeNbHBIX TEXHOJOTUH HEOOXOIMMO HCIOJIb30BaTh WHHOBAIIMOHHBIE U
uHopmaImoHHsie  00pa3oBaTeNbHBIE TEXHOJIOTHMH: WIPOBBIC  MPOLETYPHI,
JIACKYCCHUM, JEJIOBBIE WIPbHI, TPEHUHIH, TEXHOJOTUM aHAIN3a KOHKPETHBIX
cuTyanui (MeToJ1 KeHCOB) MpeCTaBIISIONIEe COO0M N3ydeHre, aHAIU3 U TIPUHATHE
pellieHusT TO CHUTyallud, KOTOpas BO3HUKJIA WJIM MOXET BO3HUKHYTh IIpU
OTIPE/ICJICHHBIX OOCTOSITEILCTBAX B KOHKPETHOM OpraHU3alliu U B TOT WJIW HUHOU

MOMCHT BPCMCHHM. 9TOT MCTO/J Pa3BHUBACT aHAJITUTUYCCKOC MBIINIJICHUC CTYJACHTOB.
26




CucTeMHBI TIONXOJ K PEIICHUIO MPOOJIEMBI, MO3BOJSET BBIIEIATH BapUAHTHI
OpaBUWIBHBIX W OHIMOOYHBIX pEHIeHWH, BBIOMpPATh KPUTEPUU HAXOKIACHUS
ONTUMAJIBHOTO pElICHUs, IPUHUMATh KOJUIEKTUBHBIE perieHus. MIHHOBalmoHHbIe
U uHGOpMaIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTMHU JIOJKHBI TPUMEHSTCS B
o0beMe He MeHee 16,66% ayTuTOpHBIX 3aHATUH.

CTyaeHTBl IOJDKHBI YMETh CaMOCTOSITENIbHO HCIIOJIb30BaTh KOMITBIOTEPHYIO
TEXHUKY JUIsl OBICTPOTO HAaXOXJIEHUS 3aKOHOB, MOCTAHOBJICHUI MPaBUTEILCTBA B
00JacT! XpaHEeHHUS U MepepadOTKH MPOMYKIIMA PACTCHUEBOJICTBA, HEOOXOIUMBIX
HOPMATUBHBIX JOKYMEHTOB, TEXHUYECKUX PETIAMEHTOB.

5.2.2 HHrtepakTuBHBIE 00pa30BATEIbHBIC TEXHOJOTHH, HCIOJIb3yEeMbIC B
ayIUTOPHBIX 3aHATUSIX TI0 3a09HOH hopmMe 00yUeHUs

Y4eOHBIM IJIAaHOM JUCHUIUIMHBI JIJII  CTYJCHTOB 3a04YHOIO OTIEICHUS
IPEeIyCMOTPEHO B MepBOM ceMecTpe 4 (2 JIeKIMOHHBIX, 2 JabopaTOpHBIX) Yaca
VWHTEPAKTUBHBIX 3aHSTHII.

5 Bun Hcnonbzyemsbie WHTEPAaKTUBHbIE Konnuect
2 | sansTHs o0pa3oBaTeNbHBIC TEXHOJIOTUU BO YacOB
]
g
JI MopynbHas equHuna 2. 2

CtpoeHue aToMa W TEpUOAMYECKas CHUCTEMa
J.N. Menneneena

JI3 MopynpHas  eaununa 6. Xumnueckas 2
kuHeTHka.  CKOpPOCTh ~ XMMHUYECKHUX  PEaKIuu.
Karanus
UTOI'O 4

I[Ipy  u3ydeHUHM  JUCHMIUIMHBI  «XUMHUS»  KpOME  TPaJUIMOHHBIX
00pa3oBaTeNbHbIX TEXHOJOTUH HEOOXOJIMMO HCHOJb30BaTh WHHOBALIMOHHBIE WU
nH(popManmoHHble  00pa30BaTENbHbIE TEXHOJIOTMH: WIPOBBIE  IPOLELYPHI,
JTUCKYCCUH, JIEJIOBbIE WIPbl, TPEHUHTH, TEXHOJOTHM aHalu3a KOHKPETHBIX
cuTyanui (MeToJ1 KEHCOB) MpeCTaBIIsIONIee COO0M N3ydeHNEe, aHAIN3 U IPUHSITHE
pelieHnuss TO CHUTyalldHd, KOTOpash BO3HUKIA WJIHM MOXET BO3HUKHYTH IIpU
OTIpeIeTICHHBIX 00CTOSATEIBCTBAX B KOHKPETHOW OpPraHM3allid U B TOT WJIM HHOU
MOMEHT BPEMEHHU. DTOT METOJI PA3BUBAECT AHAIUTUYECKOE MBILIUICHUE CTYACHTOB.
CucteMHBI TIOAXOJ K PEIICHUIO MPOOJIEMbI, TMO3BOJISIET BBIACISITH BapUaHTHI
MPaBUJIBHBIX M ONIMOOYHBIX pEIICHUH, BHIOMpPATh KPUTEPUU HAXOXKICHUS
ONTUMAJILHOTO PEIICHUS, IPUHUMATh KOJJIEKTUBHbBIC pelleHus. VITHHOBAaIlMOHHBIE
u uH(opMaIMOHHBIE 00pa30BaTENbHBIE TEXHOJOTHUU JOJKHBI TMPUMEHSATCS B
o0beme He MeHee 20% ayUTOpPHBIX 3aHATHI.
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6. ®OHJI OLEHOYHBIX CPEJCTB JJIsi TEKYLIETO KOHTPOJIS
YCINEBAEMOCTH, IIPOMEKYTOYHOI ATTECTALIMH IO UTOTAM
OCBOEHMUSI JUCLUMITJIMHBI (MOAY.JI5T)

6.1.IlepeueHb KOMIIETEHIIMM C yKa3aHUEM ITANoB UX (GOPMUPOBAHUS B IIPOIIECCE
OCBOCHHSI IUCHIUTLITUHBI

6.1.1 [lepeyeHr KOMIETEHITNH C YKa3aHUEM ATAIOB UX (OpMUPOBAHUS B IIPOIIECCE
OCBOCHHS 00pa30BaTEIHLHON TUCIUTLTAHEI

KomMmnereHiuu Kon JMCUMIIIIMHBL, TPAKTUKH, Oransl GopMupOBaHUS
YCILIAILIN HWP, yepe3 kotopeie KOMIIETEHIINH B
HBI dhopmMupyrorcs MPOIIECCE OCBOCHUS
KOMIICTCHIINHU O6pa3OBaTCHBHOﬁ
(KOMITOHEHTHI) IIPOrpamMMBl
b1.5.08 Wudopmaruka 1,2
b1.5.10 Xumust 1,2
VYuebHas npakTuKa (IIpaKTHKa
IO MOJYYCHHUIO TICPBUYHBIX
npo¢eCCHOHATBHBIX YMECHUH U
b2.B.01(Y) | HaBBIKOB, B TOM 4HCIIe 3
MEPBUYHBIX YMEHHIA U HABBIKOB
HAY4YHO-HCCIIEI0BATEILCKON
JISATEITHHOCTH )
b1.5.09 dusuka 2,4
b1.5.07 Bricmas maremaruka 1,2,4,5
OK-10 criocoGHOCTBIO K Octoat HaysHbIx
N b1.B.06 HCCNEOBaHUN U 5
MO3HABATENbLHON [aTeHTOBEICHHE
JIeSTeIbHOCTH
[Tpou3BoICTBEHHAS IPAKTHKA
(mpakTHKa M0 MOIYyYSHUIO
Bb2.B.02(IT) | mpodeccnoHANBEHBIX YMEHHIA U 6
OTIbITa MPOECCHOHATBHON
JISSITETIBHOCTH)
b1.5.13 Teopus ropeHus U B3pblBa 7
b1.6.17 Temnopusuka 7
b1.B.04 Cormosnorust 6€30MacHOCTH 7
b1.b.16 I'uporazonrHaMuka 7
B2.B.03(IT) IIpou3BoACTBeHHAS TPAKTHKA 8
(TexHOJIOTHYECKas IPAKTHUKA)
Bb2.B.06(IT) | IlpegmunimoMHas mpakTHKa 9
OK-11 crmocoGHOCTBIO K b1.5.10 Xumust 12
a0CTpPaKTHOMY M b1.b.11 Okosorus 1,2
KPUTHYECKOMY MBIILLIEHHUIO, b1.5.07 Briciias maTeMaTHKa 1,234
HCCIIeIOBAaHUIO OKPY Katoel b1.B.15 MexaHnuka 3,4
CPE/bI ALl BBIABIICHMUS e E1.B.07 MaremMaTHyecKoe 4
BO3MOKHOCTEH U PECYPCOB, MOJICIIUPOBAHHE
CHOCOOHOCTBIO K IPUHSTHIO b1.b.17 Tennmodusnka 5
HECTaHAAPTHBIX peHIeHI/Iﬁ u B1.BE22 HanexHocTh TEXHUUECKHX 5
paspeleHuto mpoOIeMHbIX o CUCTEM U TEXHOT'CHHBII PUCK
CHTyaLMi b1.B.04 Corosiorust 6€30MacHOCTH 5
TIK-23 crmocoOHOCTRIO b1.5.10 Xumus 1,2
MIPUMEHSTH Ha TPaKTHKE b1.b.11 Oxonorus 1,2
HaBBIKH TIPOBEJICHUS U b1.5.09 dusuka 2,3
OIHCaHMS UCCIICIOBAHUN, B E1.B.06 OCHOBBI HayqHBIX 4
TOM YHCIIC HCCIICIOBAaHUN 1
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OKCIICPUMCHTAJIbHBIX

NIaTEHTOBEICHHUE
b1.B.IB.02. .
01 Teopwust namepennit
B1.B.JIB.02. | IIpodeccuonansusie
02 KOMIBIOTEPHEIE ITPOTPaMMEI
[TpousBoacTBEHHAs IPAKTHKA
B2.B.05(IT) (HaygHO-HMCCIIeTOBaTEIbCKAS

paborta)
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Omanvi hopmuposanus KomnemeHyull 6 npoyecce 0CB0eHUs 00PA308aAMENbHOU NPOSPAMMbL
ONpeoensaomces cemecmpom U3yyeHusi OUCYUNIUH U NPOXOHCOEHUS NPAKMUK.

6.1.2 [lepeueHb KOMIETEHIIUHN C YKa3aHUEM ATAIOB UX POPMUPOBAHUS
B [IPOIIECCE OCBOEHUS JUCIUTUIMHBI

[lepeyeHb KOMIIETEHIIMM C YyKa3aHUEM OJTanoB UX (popMuUpoBaHUS B
POIIeCCe OCBOCHUS AUCIUIUIMHBI « XUMUSD MPEJCTABISETCS B BUJI€ TAOJIHIIbL:

Ne KoHnTtposmpyembie Koa xonTpoMpyemoi HaumeHoBaHnue
n/n pa3aesibl TUCHUILIUHBI KOMIIETeHIIUH OLIeHOYHOI0 CpeACTBA
(MmomxyJis) (koMmeTeHIUil):
1. Pazpgensr 1 OK-10, OK-11, TIK-23 [IpoBepounoe
TECTUPOBAHUE
2. Paznener 2 OK-10, OK-11, I1K-23 [TpoBepounoe
TECTUPOBAHUE
3. Paznen 3 OK-10, OK-11, I1K-23 [TpoBepounoe
TECTUPOBAHUE
4, Paznen 4 OK-10, OK-11, I1K-23 [TpoBepounoe
TECTUPOBAaHUE
5. Paznener 5 OK-10, OK-11, I1K-23 [IpoBepounoe
TECTUPOBAaHUE
6. Paznenst 6 OK-10, OK-11, TIK-23 [IpoBepounoe
TECTUPOBAHUE

6.2 Metonnueckne MaTepuatbl, OMPEIesIONINe MPOLEAyPhl OIICHUBAHUS 3HAHHM,
YMEHUH, HAaBBIKOB U (WJIH) OTIBITA ACATEITHPHOCTH

Texymmii KOHTPOJIb OCYIIECTBIISIETCS B BUJE OIICHOK JBYX KOHTPOJBHBIX
paboT, TECTUPOBAHMS HA TMPAKTHUECKUX 3aHATUAX M O(DOPMIICHHS M 3alUThI
JabopaTopHbIX pabOT Ha JabopaTOpHbIX 3aHATHSAX. KOHTposibHBIE pabOTHI
MPOBOJIATCA HA JIBYX M3 MPAKTUYECKUX 3aHATUN B CEPEIMHE W KOHIIE CEeMecTpa U
omnleHuBaroTcs A0 10 OamwioB kaxknas. MakcuMmanbHasi OIEHKA BBITIOJIHEHUS
Kaxaoro mgaboparopHoro 3anstus — 3,34 (odopmiienue otdera -1,34 Oaia,
3amuTra - 2 Oaymma) Gamna. [IpoMexyTOUHBI KOHTPOJb 3HAHHWM TPOBOAUTCS B
NUCHhMEHHOU (opMe, BKIIIOYAIONMICH TEOPETHUECKHE BOMPOCHI M MPAKTUYECKOE
3ajanue, W oneHuBaerca a0 30 OamwioB. B pesynpraTe Tekyuero u
MIPOMEKYTOUYHOTO KOHTPOJS 3HAHWHA CTYIACHTHI TMOJYYarOT OIEHKY IO KypCy
«XUMUSD.

®DopMa OLIECHOYHOI0 CpeaCcTBa KoumnuectBo MaxkcumajibHbIi Hroro 6ass10B
pador (B 0aJu1 3a 1 pabory
ceMecTpe)
Oobs13aTesIbHBIC
O(I)OpMJICHI/ICUOTLICTa o 9 1,34 12,0
nabopaTopHoOi paboTe
3amuTa oT4era 1o J1abopaTopHou 9 20 18,0
pabore
TecTupoBaHne NMCbMEHHOE, OMPOC 4 5,0 20,0
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KonTtposbHas pabota 2 10 20,0
DK3aMeH 30,0
Hroro - - 100,0

[Tnan—rpaduk npoBeneHns: KOHTPOJIbHO-OLIEHOUHBIX MEPONPUITUN HA BECh CPOK

W3YYEHUS JUCHHUILTUHBI « XUMHSD Ui CTYJI€HTOB OYHON (hOPMBI 00YUECHHUS

dopma KOHTPOJIS

CpOK OTYETHOCTH

Makc. KoJu4ecTBO 0aIjIoB

(1o HemensIM) 3a omHy paboty Bcero
1 cemecmp u 2 cemecmp.Texywuti
KOHMPOJb: 2,4,6,8,10,12,14,16,18 1,34 12
-ohopmiieHUE oTueTa 1o
naboparopHoii pabore (9); 2,4,6,8,10,12,14,16,18 2 18
- 3amMTa OT4era Mo JabopaTOpHOM
pa6ore (-9); 10 10 10
- KOHTpoJbHas pabora Nel (paznesnbl
1-3); 18 10 10
- KOHTpoJbHast pabota No2
(paznen 4); 5 20
- TECTHUPOBAHUE Ha (4-x)
NPAKTUYCCKHUX 3aHSITHUSX.
[TpomexyTouHas aTTecTanus 19-21 nenens 30 30
(9K3aMEH)
NTOTI'O 100

Onenka BbIcTaBisieTcs oOydaronemMycs, HaOpaBiieMy He MeHee 51 Oaina B
pe3ynbTate CyMMHUpPOBAaHHS OaioB, IMOJYYEHHBIX MPU TEKYIIEM KOHTPOJE U
POMEKYTOUHOM aTTecTanuu. [lomydeHHbI COBOKYIHBINA PE3yNbTaT (MAKCUMYM
100 6anioB) KOHBEPTUPYETCS B TPAJAULIMOHHYIO IIKATY:

100-6annpHas mikana TpaguunoHHas mkana
86 — 100 OTJINYHO
71-85 XOpOIIO 3a49TEHO
51-70 YZIOBJIETBOPUTEIBHO
50 u menee HEY/IOBJICTBOPUTEIHHO HE 3a4TEHO

6.3 Onucanue nokasarenel 1 KpUTEPUEB OLICHUBAHUSI KOMIIETEHIIMIA Ha
Pa3IUYHBIX dTamax ux (GOPMUPOBAHMSI, OTIMCAHUE KA OI[CHHBAHHSI

Tekymuii KOHTPOJIb

Omnpoc B BHJIE TECTHUPOBAHUS SBISICTCSI OJHUM M3 OOS3aTEIBHBIX ITAIlOB
dbopMHUpOBaHUS ATTECTAIIMOHHOTO MHWHHUMYMa JUIsl TOJy4YeHHUs JOMycKa K
sK3aMeHy. MakCUMabHOE KOJUYECTBO 0AJLIOB, KOTOPOE MOXKET HAaOpaTh CTYJEHT
B pe3yJIbTaTe KaXKJOTO 3Tama MPOMEXYTOUYHOW aTrTectaruu — 5 OamtoB. OreHka
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OTBCTA CTYACHTA CKJIAJIbIBACTCA KaK CPCAHCC 3HAUCHHC IIPHU OTBCTC HA BOIIPOCHI
npenogaBaTciiAi, Ka)KIIBII\/'I M3 KOTOPBIX OOCHUBACTCA 110 CJIGI[YI-OH.IGﬁ IIKaJIC:

Kpurepuii oneHku bana

JleMOHCTpHUpYeT TMOJHOE TOHMMAHUE IIOCTABJIEHHOIO BOIPOCA, JOTMYHO U 5
IIOCJIEAOBATENbHO OTBEYaeT Ha Bompoc. JlaeT pa3BepHYTBI OTBET C
IPAKTUYECKUMHU TPUMEpPaMU

JlaeT MOJHBIA M JOTUYECKH HPaBHIBHBIN OTBET HA BOIPOC, HO CHOPMYIUPOBATH 4
IPUMEPBI 110 PACCMAaTPUBAEMOMY BOIIPOCY HE MOXKET
JleMoHCTpHpyeT  4YacTUYHOE  IOHMMAaHHE  CYTH  BOINpPOCA,  CIIOCOOEH 3

O0XapaKTCPU30BaATh CYTh (bHHaHCOBOFO SIBJICHUA.

JleMOHCTpHpYyeT HEMOHUMAaHKE BOIIPOCA, OTBEYAET C HANWYHEM IpyObix omuOok B | Menee 3
OTBETE JIN00 HE OTBEYAaET Ha BOIIPOCHI

JlabopaTopHass paboTa SBISE€TCSd BaXXHBIM J3TanoM B (OPMUPOBAHHUH
KOMIETEHIIM oOy4aroierocsi. Brimosnenune nabopaTtopHoil paboThl TpeOyeT He
TOJIBKO TEOPETUYECKOW TMOATOTOBKHM, HO M BIAJCHHE HAaBBIKAMH OCHOBHBIX
IPUEMOB M TEXHUKU BBIMIOJHEHUSI OSKCIIEPUMEHTOB, HAaBBIKOB OOpaIeHHS C
71a00paTOPHBIM 000PYIOBaHUEM U OOBEKTaMU UCCIIEIOBAHMS.

Kpurepun oneHuBanusi 0popMIiIeHHS U 3a1HUThI 0TYeTa J1a00paTOPHOI
padoTsl — 3,34 6ajna.

Kpurepuii ouenkn bana

HiMeroTcss METOAMKa BBITIOJHEHUsT Pa0OThI, BHIBOABI K KaXKIOMY 3a/IaHUIO, 3,34
PUCYHKH, CHCTEMAaTHYECKOE pACHOJOXKEeHHEe OOBEKTa HCCIEeOBAHUS.
CTymeHT CcaMOCTOSITENIbHO  BBIMOJHSET BCE  33/JaHUS,  3alHCHIBACT
pe3yabTaThl, 0QOPMIISIET U 3aIIUINAET PadoTy.

HmeroTcs MeToAMKa BBIIOJIHEHUS pa0OThl, BBIBOJABI K KaXKJIOMY 3aJaHMIO. 2
OTCYyTCTBYIOT ~PHUCYHKH, CHCTEMAaTHYECKOE pacllOIOKEHUE OO0BEKTa
VICCJIEJOBAHMSI.

Hmerorcss MeToAuka BbINOJHEHUS paboThl. OTCYTCTBYIOT BBIBOJBI K 1
KaX/IOMY 3aJaHMI0, PUCYHKH, CHCTEMAaTHYECKOE pPacIloJIOKEHUE OObEeKTa
UCCIICIOBAHMUS.

Otuet no nabopaTopHoit paboTe He ohopMiIeH 0

OreHka 3a KOHTPOJIbHYIO pa0OTy, MPOBOAMMYIO B TUCbMEHHOU dopme — 10
O0amnoB. OleHWBaHWUE OTBETA CTYACHTA IMPOW3BOAUTCS IO CIECAYIOMEH IIKaje
OaJIIoB:

Kpurepnii oneHkn o
JIeMOHCTpUpYET TMOJHOE TOHMMAaHWE BCEX BOMPOCOB. 3aJadyd BCE PEHICHBI C 10,0
pactiuanrieM (HopmyJ, HEOOXOAMMbIC YPaBHEHHS PEAKIIU MPABUILHO HATHCAHBI.
JlaeT MOCTaTOYHO TOJIHBIA OTBET. 3aJaud BCE pEIICHBbI C pacnuaHueMm (Gopmyl, 8,0
HEOOXO0/IMMBbIC YPaBHEHUS PEaKIIMii He BCE HAITMCAHBI.
JlaeT HemoONHBIA OTBET Ha OCHOBHOW Bompoc. He Bce 3agadm pacCKpBITH C 3,0
UCTIOJIb30BAHUEM HEOOXOTUMBIX (OPMYJI, HEOOXOJAUMbIC YPaBHEHHS pEakiluii He BCe
HAIKMCaHBI.
Hert oTBera 0
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[TpomexyTouHast aTTecTalus - SK3aMeH

[IpomexxyTouHasi arrecTrauus 3aKiIo4yaeTcsi B OOBEKTHMBHOM BBISIBICHHUU
pe3ynbTaToB 00Y4YEHHS, KOTOPbhIE MO3BOJISIOT ONMPEICIUTh CTENEHb COOTBETCTBUSA
JEUCTBUTENBHBIX PE3yJbTaTOB OOYYEHHsS U 3aIUIAHUPOBAHHBIX B IMPOTPaMME.
HampaBnena Ha olieHHBaHHE OOOOIIEHHBIX PE3YJIbTATOB OOYYEHUS, BBISBICHUE
CTEIIEHH OCBOEHUSl CTYJEHTAMHM CHUCTEMbl 3HAHWU W YMEHHUW, MOJYYEHHBIX B
pe3yJIbTaTe U3YUEHUS TUCHUIUIMHBI « XUMUS.

[TpomexxyTouHast aTTecTalus Mo JUCHUIUIMHE «XUMUSD BKITIOYAET:

- DK3aMEH.

Dk3aMeH Kak (opma KOHTPOJSI MPOBOAMTCS B KOHIIE MEPBOTO y4eOHOTO
CEMECTpa M MPEINOJIaraeT OLEHKY OCBOCHHS 3HAHWW W YMEHHM, MOJYYECHHBIX B
xoJe yueOHoro mpouecca. [[ns momycka K 3K3aMeHy CTYIEHT JIOJDKEH MPOUTH
TEKYIIYI0 aTTeCTAIlNI0, Tpearoiaramyo Hatop oT 51 mo 70 Gamio, a Takke
MOJIyYeHHE TTPEMHUAIBHBIX OAJIJIOB 32 BBHIMOJIHEHUE JOTOTHUTEIBHBIX BUOB PaboT.
Metoza KOHTpOJISL, HCHOJIb3YEMBbII Ha SK3aMEHE — MUCbMEHHBIN.

JUisi  pOMEXYTOYHOM aTTecTaliii B OaNIbHO-PEUTHHTOBOM  CHCTEME
npeaycMoTpero 30 GamioB. ATTecTanusi MPOU3BOAUTCS OTACIBHO MO KaXIOMY
BOIpOCy Ouiera.

biiok BorpocoB k 3k3amMeHy (opMuUpyeTCs U3 YKCIIa BOIIPOCOB, U3YYEHHBIX B
TE€UEHHE ceMecTpa. Bompochl K 3K3aMeHy pa3/IeJeHbl Ha 2 YaCTH:

- BOIIPOCHI JIJIsSI OIIEHKU 3HAHUN TEOPETUUECKOTO Kypca

- BOMPOCHI JJIsI OLICHKY MOHUMAaHUs/yMEeHUS (TIPaKTUUECKOTO XapaKTepa).

6.4 TunoBbie KOHTPOJIbHBIE 33JaHUSI UM UHBIE MaTePHAIIbI, HEOOXOIUMBIE TSI
OLICHKM 3HAHWI, yMEHUH, HABBIKOB U (MJIM) OMbITA JAESTEIIbHOCTH

IIpumepHBI NepedueHb BONPOCOB K 3K3aMEHY
Bonpocs! 11 OLIEHKW 3HaHUM TEOPETUYECKOTO Kypca

1. CrexuomeTpu4eCcKUe 3aKOHBI, MOJIOKUBIINE HAYajJ0 KOJIMYECTBEHHOMY
M3YYECHHI0 XMMHUYECKUX PEAKIMil: 3aKOH COXPAaHEHUsS MAacChl BEIIECTB, 3aKOH
IIOCTOSIHCTBA COCTaBa, 3aKOH ABOraJpo M CIEICTBHE M3 HEro. 3akoH
SKBUBAJICHTOB.

2. OCHOBHBIE KJIACChl HEOPTAHUYECKUX COECIUHEHUN: OKCUABI, THAPOKCHIBI
(KUCTIOTBI, OCHOBaHUS, aM(pOTEPHbIE THUIPOKCHIBI) COIH. [IpUHIUIT KHUCIOTHO-
OCHOBHOTIO B3auMozeincTBus. Coiu cpeHue, KUciable, OCHOBHBIE.

3. OOume KBAaHTOBO-MEXaHUYECKUE MPEACTABICHHUS O CTPOCHHE aTroMa.
BonHoBast (yHKIMS, 2JIEKTpOHHBIE 00JIaKa, aTOMHBIC OpOWUTATd M WX THUIIHL.
KBaHTOBBIE UMCIIa KaK XapaKTEPUCTUKA COCTOSIHUS 3JIEKTPOHOB B aTOME: TJIABHOE,
OopOUTaNIbHOE, MATHUTHOE, CIUHOBOE.

4. IlpuHUMOBl  pacHpeiesieHHe DJIEKTPOHOB B aTOMe:  MPUHIIMII
MHUHUMaJIbHOM »Hepruw, 3anper Ilaynu, mnpaBunmo I'yHoa. DIeKTpOHHBIE
KOH(UTypalu aToMOB.

5. Ilepuomnueckuit 3akoH J[.M. MeHnneneeBa u mnepuoanyveckass cucrema
A.N. MengeneeBa. CTpykTypa MNEpHOJAYECKON CHUCTEMBI: MEpPUOJ, TCpynna u

33



noarpymnmna. CBs3b 3JIEKTPOHHOTO CTPOEHHUS aTOMa M IIOJIOKEHUS 3JIEMEHTa B
MEPUOANYECKON CUCTEME.

6. IleprogMYHOCTh U3MEHEHHE CBOMCTB JIEMEHTOB B MpEJENax MepruoaoB U
[NIABHBIX ~ MNOATPYNN. OHEPrusi  HOHU3ALUMUH, CPOACTBO K  DIIEKTPOHY,
ANEKTPOOTPULIATENBHOCTh.  3aBUCUMOCTh  OKUCJIUTEIBbHO-BOCCTAHOBUTEIBHBIX
CBOMCTB 3JIEMEHTOB OT UX IOJOKEHUS B IEPUOAUYECKON CUCTEME.

7. XuMu4ecKas CBs3b, XaPAaKTEPUCTUKU XMUMHUYECKOW CBS3H. KBaHTOBO-
MEXaHUYECKOE OIMUCAHWE XMMHUYECKOW CBsI3U METOJ0M BalieHTHBIX cBsazei (BC).
MexanusM 0o0pa3oBaHUsi KOBAJICHTHOM CBsI3U: OOMEHHBII U JOHOPHO-
akuenTopHsid. KpaTKocTh CBsI3M: curMa- U NHU-CBSi3U. [ MOpuan3anus aTOMHBIX
opburameii:  sp-,sp’-, Sp°- ruOpuamsamms.  YTON  MEXIy  CBSI3SIMIL
MPOCTPAHCTBEHHAS KOHPUTYpAIUs MOJIEKYJI.

8. KoBaseHTHas CBsA3p NOJsApHAs W HenojsgpHasd. llomspHOCTH CBSA3M.
[TonsipHOCT MOJekyn. CTeneHb OKHUCIEHUS M 3apsi aTOMOB B COCIWHEHHUSIX.
HoHHas cBA3b. BogopoaHas CBA3b.

9. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakuuu. [Iporneccel OKUCIEHUs u
BOCCTaHOBJICHUS. PacyeT k03(h(UIIMEHTOB B OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakLusIX METOJ0M 3JIEKTPOHHOIO OanaHca.

10. OcHOBHBIE TEPMOAMHAMMYECKUE TOHATHS: TEPMOAMHAMHUYECKAs
CUCTEMa, IapaMETpPbl COCTOSHUS CHUCTEMBl, TEpMOJMHAMUYECKHE (DYHKUIUU
napamMeTpoB COCTOSHHUS W Tpouecca. BHYTpeHHssI SHepruss W SHTAJIBIHS, KAk
BEJIMYMHBI, XapaKTEPU3YIOLIUE SHEPreTUUECKOE COCTOSHHE CUCTEMBI. TeroBbie
3 PexThl XUMHYECKUX peakiuil. 3akoH I'ecca U clieIcTBUE, BHITEKAIOIIEE U3 HETO.
TepmoxuMuyeckue ypaBHeHHMs peakiuil. CTaHmapTHas SHTAJIbIHS 00pa30BaHUS
CJIOKHOTO BEIIECTBA.

11. DuTtponus u M300apHO-U30TEPMHUYECKUN TMOTEHIMAN. Y CIIOBUS
CaMOMPOU3BOJBLHOTO MPOTEKAHUS XUMHUYECKHUX MTPOLIECCOB.

12. Xumnueckasgs kuHeTuka. CKOpOCTb XUMHUYECKUX pEaKIUi. OT
KOHLIEHTpalMy pEarupyrolmx BeEIIecTB. 3akoH JelcTBHs Mmacc. KoHcTaHTa
CKOPOCTH PEAKLUH.

13. 3aBHCHMOCTB CKOPOCTH peakuuu OT Temneparypbl. lIpaBuno Banrt-
['odda. Dneprus aktuBauuu. Ypapuenue Appennyca. [loHsatue o karaauzarope u
UHTUOUTODE.

14. Tlpoueccel oOpaTuMble U HeoOpaTUMble. XUMHUYECKOE paBHOBECHE.
Koncranta xumuueckoro pasHoBecus. Ilpunnun Jle-Illatense. BuusHue
KOHLIEHTpaIMH, TEMIEPATYpPbl, JABJICHHS Ha CMEIIEHHE XUMUYECKOTO PaBHOBECHSI.

15. [ucmepcusie cuctembl, ux kinaccupukanusa. Onrtudeckue u
KMHETHYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

16. OOmas xapakTepucTHUKa W TEpMOJMHAMHUKa pacTBOpoB. CrocoObl
BBIPAKEHHSI KOHIIEHTPALIMHA PACTBOPOB.

17. KonnuratuBHble CBOMCTBAa pacTBOpPOB. J[laBieHue mnapa pacTBOPOB.
3akoH Payns. BrnusHue pacTBOpEeHHOro BeIlleCTBA Ha TEMIEPATypy 3aMep3aHusi U
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KuneHus: pactBopoB. Kpuockonuss u s30ymnmumockornus. OcMoc, OCMOTHYECKOE
naBiienue. 3akoH Bant-I'odda.

18. PacTBopbI 35ekTposintoB. Teopus snexkrponntryeckor nuccouuanuu C.
AppeHunyca. ONEKTpOJUTHI CuibHble U cinadble. CTeneHb M KOHCTaHTa
AIIEKTPOIUTUUECKON JUCCOIHAIINH. DIEKTPOIUTHUECKAs TUCCOLUAIUS KUCIOT,

OCHOBaHMI U coJyiel. IoHHbIE peakiuu. Y CIOBUS TeUEHUs peakuuidi oOMeHa
B PacTBOPAX JIEKTPOIUTOB.

19. Dnekrponutnueckas auccouuanys Boabl. oHHOE poW3BEAEHUE BOABI
(Kw). Bogopoansiit nokazatens pH kak Mepa KUCIOTHOCTH U IIEJIOYHOCTU CPEJIbI.
Metonsl onpenenenus peakuuu cpenbl. [lonstue o6 umHAmMkatopax. Okpacka
WHIMKATOPOB B pa3IU4YHbIX cpenax. bydepHsie cuctemsl.

20. DaeKTpoXMMHUYECKHE CHUCTeMbl. Meramudyeckas cBa3b. OOmue
CBOMCTBAa METAUIOB. MeEXaHUW3M BO3HUKHOBEHHMs DJIEKTPOJHBIX IOTEHLHAJIOB.
CranmaptHelid noTeHUMAN. YpaBHeHHe HepHcra. Pan HanpspkeHHWiI METauIOB U
BBIBOJIbI M3 HeEro. ['anbBaHWMYECKHE AIEMEHTBl - XUMHYECKHE HCTOYHUKHU TOKA.
[Ipmammn nevictBua ['D. DmeKTpoABHKyIIas CHJIa DJIEMEHTa, €€ pacdeT u
U3MEPEHUE.

21. Koppo3ust MeTtamioB, ee Kiaccu(pUKalMsg MO MEXaHU3MY NpPOTEKaHUs
[IpoLecca, I0 XapakTepy KOPPO3UMOHHOW Cpenbl U pa3pyLICHUs I1OBEPXHOCTH
Metauia. Koppo3us 1o 3neKTpoXUMHYECKOMY MEXaHHU3MY: IIPOLIECCH] HA aHOJHBIX
Y KaTOJHBIX ydacTKax. DakTopsl, BIUSIOMNE HA CKOPOCTh KOPPO3HH.

22. Metoapl 3alUTBl  METAJIOB OT  KOPPO3HUM:  HM3OJSAILMOHHBIE,
JJIEKTPOXUMHUYECKNE, BO3JACHUCTBUE HA arpeCCUBHYIO Cpely, JIETUMPOBaHMUE.
Merannuyeckre NOKPBITUS KaTOJHBbIE M aHOJHBIC. ODJEKTPOAHBIE MPOLECCHI,
MPOTEKAOIIUE MPU HAPYIICHUM TOKPBITUNA. OnekTponus. IlocrnemnoBaTenbHOCTh
IPOLIECCOB HAa AHOJE M KATOJAE IPHU IJIEKTPOJIU3€ BOIAHBIX PACTBOPOB. fBicHUE
MEPECHANPSDKEHUA. DJIEKTPOJIM3 C PACTBOPUMBIM W HEPACTBOPUMBIM aHOJAMH.
3akonsl Dapajies. AKKyMyJISTOPbl. MeXaHU3M JIEUCTBUS KUCIOTHBIX U IIETOYHBIX
AKKyMYJIATOPOB.

23. BbICOKOMOJNEKYJSIPHBIE COEIUHEHUS. MOHOMEpP, OJUTOMEp, MOJUMED.
Knaccudukanms mnomumepoB. Meroasl TOMydeHHsS] TOJIMMEPOB:  PEaKIUU
NOoJMMEPU3AllMM U noJiukoHaeHcauuu. OCHOBHBIE — CTaJUM  Tpoliecca:
WHUIIMAPOBAaHUE, POCT 1enu, oOpbiB 1enu. OCHOBHBIE MPEICTABUTETU
MOJUMEPU3ALMOHHBIX W TOJUKOHJACHCAIMOHHBIX  moauMepoB.  CTpoeHue
noauMepoB. Ousznueckre U XMMUYECKME CBOMCTBA MOJUMEPOB. OCHOBHBIE THIIBI
XUMHUUYECKUX TpeBpanieHuil monumepoB. CTapeHue U cTaOuiIn3aius MoJIuMEpOB.
[Tnactudukatopsl, HaMOIHUTEIU. BromoMMMephl: HaTypadbHbIN KaydyK, KpaxMmal,
netonao3a, Oenku. OCOOCHHOCTHM XUMHUYECKOTO CTPOCHHUSA. XUMHUYECKHE
MIPEBPAIIEHUS], XapAKTEPHBIE JISI TPUPOJAHBIX MOJIUMEPOB.

24. Xumnueckas uaeHTuuKanus. AHAIUTUYECKUN CUTHAJ, METOJI aHaAJIN3a,
anroput™ ujaeHTudukanuu. KadecTBeHHBIM UM KOJWMYECTBEHHBIM  aHaIM3.
OCHOBHBIC XUMHUECKHE PEAKITUU UACHTU(PUKAIIMN KATHOHOB U aHUOHOB.
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25. Krnaccudukamuss METONOB KOJIMYECTBEHHOTO aHANN3a. XHWMHUYECKHE
METOAbl AaHAIN3a: TPABUMETPUYECKMH M TUTPUMETpUUECKUW. [IpuHUHIBI
rpanyupoBku. IlorpemHoctn  u3MepeHuil. DPU3UKO-XMMHYECKHE  METOMbI
uneHtubukanu. HWx  kinaccudukanus, OCOOEHHOCTM H  MPEUMYIIECTBA.
OnTuyeckue, xpomaTorpaduyeckue, HMEKTPOXUMUYECKUE METO bl aHATU3A.

Bonpoce! Ha OLIeHKY TOHUMaHUs/yMEHHUM CTyIeHTa
1. Kakoif peakuuu COOTBETCTBYET pacyeTHasi (opMmysia, BbIBEJCHHAs M3 3aKOHA
I'ecca u ero cnenctBuii: A Hpyu = 2A H6p.c - (3 A Ho%6pa + A Hgp ).

a)3A=B +2C; 0) 2C=3A +B; B)3A+B=2C; 1) 2C + B =
3A.

2. Tepmoxumuveckoe ypaBHCHHE peakiuu BoccTaHoBieHHs okcuma memu (1)
BOJOPOAOM: CUO(K) + Hz(r) = CU(K) + Hzo(m), AH®9 = -120,5 kJ[x. Kakoit

00beM Bo10po/Ia (H.y.) OBLIT M3pacX0d0BaH, €CIIM BhIACIIIOCH 72,3 KK TeIOThI?
3. B xakux peaxiusax 3HTPOIUsI yMEHBIIIACTCS:
a) 2Na(K) + 2H20(>K) == 2NaOH(p) + Hz(r); 6) COQ(F) + ZMg(K) == ZMQO(K) + C(Fpa(b);
B) 4Fe(OH) + Ozy + 2H200 = 4Fe(OH)39; 1) 3Fe2039 + COy == 2Fe304q
+ COyp.
4. Kakoil u3 peakiuii COOTBETCTBYET BbIPAKEHHE KOHCTAHTHI PABHOBECHS

[H]?
K=-mmmee :

[H.0]*
a) HyOy <> Oy + Hyryy ©) Sigy + 2H20) <> SiOx + 2Ho ;s
B) CO(y + H20(ry <> COxqpy + Hy(ry; T) CHyry + HoOppy <> COyry + 4Hyp.
5. OkucneHue cepsl MPOTEKAET MO YPABHEHUIO: S()+O,1=SO,r. Bo ckombko pa3s
U3MEHUTCS (YBEJIMUUTCS WJIM YMEHBIIUTCSA) CKOPOCTh ATOM peakiuu Mpu
YMEHBIIIEHUU PEAKIIMOHHOTO 00bema B 4 pa3a?
6. Koncranta ckopoctu HekoTopor peakunuu tpu 20°C pasna 0,05 n/c.
Onpenenute KOHCTAHTY CKOpOCTU 3Toi peakuuu rnpu 70°C, ecnu TeMrepaTypHbIi
K02 (PUIIMEHT CKOPOCTHU PEAKIIUU PaBeH 2.
7. Kakue n3 yTBEpKACHUN, XapaKTEPU3YIOIIUX JECUCTBUE KaTaau3aTopa, SIBJISIOTCS
BEPHBIMU:
a) He U3MEHSET TEIIOBOro d(deKra peakiuu;
0) CHMKAeT PHEPTUI0 aKTUBALMK NPSIMOW U OOPATHOM pEeaKUuy Ha OJHY U Ty K€
BEIINYUHY;
B) CMEIIIAaeT paBHOBECHUE;
I') COKpaIllaeT BpeMs JOCTUKEHHUS PaBHOBECHS.
8. Kakoe Bo3szaelicTBue Ha peakMOHHYIO CHCTEMY Nji+3H,r«>2NH;+92K] 1k
MIPUBEJICT K YMEHBIIIEHUIO BBIX0J1a aMMHUaKa
a) TIOHMKEHUE TEMTIEPATYpPhI; 0) YBEIMUEHUE PEAKIIMOHHOTO 00heMa;
B) MOBBILIEHUE JJABJICHHUS; T) YBEJIMUCHUE KOHIIEHTpauuu N,.
9. Onpenenute mporeHTHYIO KoHIeHTpanuio 0,8M pacTtBopa cymnbdara xenesa
(1. ITnotHOCTH pacTBopa 1,06 r/mit.
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10. Hexotopslit BogHBIH p-p HednmekTponuTa Kumut mpu 373,52°K. Ompenenute
MOJISUTBHYIO KOHIIEHTPALIUIO 3TOTO P-pa.
11. KakuM MOJIEKYJSIpHBIM YpaBHEHUSIM COOTBETCTBYET COKpAILIEHHOE HOHHO-
MOJIeKy/sIpHOE ypaBHeHne:  Ca’’ +2F =CaF,
a) Ca(NOs3), + 2NaF = CaF,+2NaNOs; 6) Ca(OH), + 2KF = CaF, + 2KOH;
B) CaCl, + 2HF = CaF, + 2HCI ; r) CaCl, + 2AgF = 2AgCl + CaF,.
12. Bo3aeiictBre kakux (HakTopoB ycuauT ruaposnu3 ZnCly:
a) MIOHM>XEHUE TEMIIEPATYPhI pacTBOPA; 0) MOBHIIIIEHNE TEMIIEPATYPhI pACTBOPA;
B) JI00aBJICHHE BOJIBI; T') toOaBiienue pacteopa HCI.
13. YkaxuTe pacTsop ¢ Haubonbleil konnentparueii nonos H* (Mos/n):
a) pH=8; 6) [H]=10" B) pOH =3; r) [OH] = 10"
B kakux cimyyasix MEpBBIA METaJUl BBITECHAET MOHBI BTOPOTO W3 PAacTBOpa €ro
COJIU:
a) Cat+ Mg”"; 6) Sn + Hg?*;) Ni + Ag™; r) Cd + Zn*".
14. Kakue Mertamnsl MOTYT OBITh HCIIOJIB30BAaHBI B KayecTBE KaTojga B
rajJlbBaHUYECKOM 3JIEMEHTE, aHOJJOM KOTOPOTO SIBJISIETCSI MapTaHeLL:
a) Mg; 6) Ca; B) Na; 1) Cr.
15. PabGorta kakoro rajJlbBaHWUYECKOTO »3JEMEHTa OOYCIIOBIEHA MPOTEKaHUEM
TOKOO06pasyrotei peakuuu : 2Al + 3Co*" = 2AI°* + 3Co

a) Al / AICl; // CoCl, / Co; 0) Al / KAIO, // CoCl, / Co;

B) Al / Al,(SOy);3 // CoSO, / Co; r) Al / AI(NO3)3 /Il Co(NOs), /
Co.
16. Yemy paBua J/IC (B) BaHanuii-MeHOTO TajdbBaHUYECKOI'O 3JIEMEHTA, €CIU
KOHIIEHTpAIUsl TTOTEHIIHAIONPEIeNIomuX noHoB y anoaa 0,1 monw/n, a y kaTona
0,1 moaw/m.
17. Ilpu »>nexTposn3e BOJHBIX pPAacCTBOPOB Kakux OJJleKTposuToB pH y
HEPAaCTBOPUMOI'O aHOJAa YMEHBIIUTCSL:

a) Crls; 6) CsBr; B) CU(NOg)g, F) A|2(804)3
18. Kakwue mporiecchl MpoTeKaroT IpH 3JekTponuse BoaHoro pacrsopa Pd(NO3), Ha
nayIaAueBbIX JIEKTPOJax:

a) Pd - 2¢" = Pd*"; 6) 2H,0 - 4e = O,+ 4H";

B) Pd** + 2" = Pd; r) 2H,0 + 2¢ = H, + 20H".
19. Kakas macca (T) BeliecTBa BBIICTUTCS Ha aHOJE, €CII Yepe3 BOJIHBIA PAaCTBOP
SnCl; nponryctute Q=0,2 F snekrpudecTsa.
20. Kakue metamibl OyAyT pa3pyliaTbes B aTMoc(epe BIaXKHOro BO3AyXa:

a) Ag; 0) Sn; B) Li; r) Pt.
21. Ilpy HanmMuMM KakoOMl NIPUMECH pACTBOPEHHE XpOMa B KHCIOW Cpele
3aMeJISIeTCA:

a) Mn; 0) Ni; B) Fe; r) Al.
22. Onpenenure TPOAYKThl KOPPO3UU B HEUTPAIbHOM Cpelie, NMPU MOBPEKIACHUU
IIMHKOBOTO MOKPBITHS HA KAaJMUU:

a) Cd**; 6) Zn**; B) OH™; r) H,.
23 KakoMy 3JIEMEHTY COOTBETCTBYET XapaKTepUCTHUECKasl 3JIEKTPOHHAs popMyIia:
5s°5p’.
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24. ATOM Kakoro »JJIEMEHTa HMEET HaHWOOJIbIIIee YHCIO HeCMapeHHbIX J-
AJIEKTPOHOB:
a) Hb 6s%5d%;
r) Au 6s'5d".
25. Pacrnonoxute B psAl MO YCWICHHIO METALIUYECKHUX CBOMCTB CIIETYIOIINE

6) W 6s°5d*; B) Pt 6s'5d°;

OJICMCHTHEI:

a) C;

6) Si:

B) Ti;

r) Ge.

26. B kako#l U3 NpUBEJECHHBIX MOJIEKYJI KOBAJIEHTHAsS CBSI3b MOJIAPHA:

a) HgTe

0) Os;

B) H,0;

F) H2.

27. PaccraBbTe KOX(D(GUIMEHTHI, YKAKUTE OKUCIHUTEIbh U BOCCTAHOBUTEH, YTO
OKHCJISIETCS, YTO BOCCTAHABIIMBAECTCS:
AgNO3 + PH; + H,O — Ag + H3PO4 + HNO;
Hamumme ypaBHeHHE 3JI€KTPOHHOTO OanaHca.

7 YAEBHO-METOJINYECKOE U TH®POPMALIMOHHOE
OBECIIEYEHME JUCIIUIIJIMHbI « XUMMUA»

7.1 OcHOBHas nUTEpaTypa

Hcnons
3yercs KonunyecTBo 3x3eMILIApOB
. npu
1?/%1 HaHr;:OBa ABtop(sl) | I'ox 1 MecTo u3aanus | usyden | Cemectp
nn B 010N aapec B
paszen ' UHTEpHETE
OB
Pexxum nocryma:
OCHO]EI;I Mpece M. |XMMU3JIAT, 2017. - 1-4 1,2 http://www.stude
1 |oOmeit A 35 ¢ On. pec. |ntlibrary.ru/book/
XUMHAN ' ISBN9785938082
861.html
- Pexxum nocryma:
Xumust E;IX)J]ISBCK - 1-4 1.2 http://www.stude
2 |YueOHUK C 0‘ (;;3 CII6. : XUMU3JIAT, On. pec. |ntlibrary.ru/book/
JUISL By30B A-‘/]g POB 19017, -512¢ ISBN9785938083
] 110.html.
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7.2 JlonoJIHUTEINbHAS TUTEPATypa

Ne | HaumeHoBanue ABTOp(BI) l'on u mecTo | Ucnone3yer o KomnnuectBo
n/m U3JIaHUS csl mpu 3| 9K3eMILIIpOB
W3YYCHHUH 3 B Ha
pasnenoB ©| 6ubmmo | xadex
TEKE pe
1. | Agamuruueckas | B.IL 2005 1,2
XUMHUS Bacuinen M.: JIpoda 16,19 1 -
2. | Opraaudeckas n.n. 2012 1,2
XUMUS ['pann6epr M.: [Ipoda 15-17 74 3
3. | OOmas xumus H.B. 2002
Koposun M.: Bricmas 1-8 - 2
TIKOJIA
4, | OOwasa u M.A. 2008 1,2
HEOPraHUYEeCK Pri6akoBa Kusiruakuno: 1-19 2 -
asi XUMHUs HI'OU1
5. | Kypc 1,2
ananutnueckori | M.K.IlutoBuu 2004
XUMUAHU CIIG.: Jlaub 18,19 100 3
6. | OOwasa xumus H.JIL. I'nmuaka 2012 Bceex 1,2 1
M.:IOPAVT: | paszenos
NJI FOpaiiT

7.3 IIporpammuoe obecnieueHure u MIHTepHET-pecypehl

[Iporpammuoe obecnieuenue: Opucusie nporpammsel: Microsoft Office 2007;
Microsoft Office 2010, Microsoft Office 2013, Microsoft Visual Studio 2008-2015,
no nporpamme MS DreamSpark MS Project Professional 2016, mo nporpamme MS
DreamSpark, MS Visio 2007-2016, o mporpamme MS DreamSpark, MS Access
2010-2016, mo mporpamme MS DreamSpark MS Windows, 7 pro 8 pro 10 pro,
AutoCAD, Irbis, My Test, BusinessStudio 4.0, 1C: Ilpennpustue 8. Cenbckoe
x03s11icTBO. Komruiekt ais oOydeHusi B BBICHIMX U CPEIHUX y4E€OHBIX 3aBE/ICHUN
(o6noBnenne 2020 r.), KoHcynbpTanmoHHO-CIIpaBOYHbIE CIIyxkObl ['apaHT
(oOHOBICHUE 2020 r.), KoncynbTant (oOHOBIEHUE 2020 r.),
SuperNovaReaderMagnifier (IIporpamma 3KpaHHOTO yBETWYEHHUS C TOAACPIKKOM
peyH IS JIAIT ¢ OTPAHWYCHHBIMH BO3MOYKHOCTSIMH.

HNuTepuer-pecypcebl

http://www.xumuk.ru/ Ha ganHOM caiiTe uMeeTcs ObICTpas HaBUTaILlHs 110
XUMHYECKOM SHITUKJIOTICHH, (bapMaIeBTHIeCKOMY, OMOXUMHUYECKOMY
ciupaBouyHrkaM. CHpaBOYHBIM MaTepuan M0 TEPMOJMHAMHUCCKHM BEIMUMHAM,
PEIaKTOp XUMHUYCCKUX (POpPMYJI, TUHAMHUYECKAsT MOJEIb AJICKTPOHHOIO CTPOCHHUS
aTOMOB.

www.college.ru/chemistry DJNEKTPOHHBIA ~ YYEOHHMK 1O  XUMUH
(HeopraHudeckas, OpraHudeckas, OWOXMMHS, SJACPHAS  XHUMHUSA,  XHMHS
OKpY’)KafoIlled cpefbl); COACPIKUT OOJBIIOE KOJUYSCTBO JIOMOJHUTEILHOTO
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MaTepuana. Y4eOHUK COMPOBOXKIAACTCS CIPABOYHBIMU TAOJMIIAMH, TPUBOIUTCS
pa3bop THUIOBBIX 3ajay, TMpeAcTaBieH Oonbliod Habop 3amady s
CaMOCTOSATENLHOTO PEIICHHUS.

http://www.alhimikov.net/ 3mecs BBl MOXeTe NpoYUTaTh WHGOPMAIHIO 00
AJIIEMEHTaX,y3HaTh KTO OTKPBUI TOT WJIM WHOM XMMHYECKUN 3JIEMEHT, HaWTH
pedepaTsl, TOCMOTPETh CIIPABOYHbIE MaTepUaIbl, IO3HAKOMUTLCS ¢ OHorpadusiMu
BEJIMKUX YUEHBIX-XUMHUKOB M BCEX HOOEJIEBCKHUX JIaypeaToB 10 XUMHH.

http://www.alhimik.ru/ Comepxxut  uwHbDOpMANMIO  [UIsi  NIKOJHHHUKOB,
CTYJIEHTOB-XHMHKOB, YYUTEICH XUMUU M XUMUKOB-moouteneil. CHpaBOYHHK,
MPAKTUKYM, 33JJaYHUK, HOBOCTH, BECeJIasi XUMUSI, KOHCYJIbTAIIMA  COBETHI

http://elementy.ru/chemistry ITose3abiME OyayT HOBOCTH HAyKH, a TaKKe
XuMHueckas sHuukionenaus. Kpome Ttoro Ha caiite ectb pyOpuka '"IeTckue
BOIIPOCHI", copieprKaniasi OTBETHI HA "IETCKUE HayYHbIe" BOITPOCHI.

www.periodictable.ru Jlyummii onucaTeNbHbIH pecypc Ha PyCCKOM SI3BIKE.
Bonbmioe komudecTBo Gororpaduii u 3anuceil THTEPECHBIX OIBITOB

CyBopoB A.B., Hukonbckuii A.b. O0mas xumus [DIEKTpOHHBIM pecypc:
y4eOHUK 11 BY30B. - 5-¢ wm3n., ucmpasi. - CII6: Xumuzmar, 2007. Pexum
noctyma: http://www.stdentlibrary.ru/book

KonunuA.B.O6mas xumust [DeKTpoHHBIN pecypc] : yueOnuk. KomaHuH
A.B. / Tlom pen. B.A. Tlomkoma. 2012. - 400 c.: un. Pexum pnocryma:
http://www.studentlibrary.ru/book

[IpakTukym 1o oOmielt Xxumuu [DIEKTpOHHBIN pecypc]: Yueb. mocobue /
[Tox pen. C.®@. lynaesa. - 4-e uza., nepepad. u gomn. - M.: M3a-s8o MI'Y, 2005.
Pesxxum noctyna: http://www.studentlibrary.ru/book

XaputonoB l0.M. Awnanutuueckas xumus. Anamutuka 1. OOGmume
TEOpEeTUYECKHe OCHOBBI. KauecTBEHHBIN aHann3 [DNEeKTPOHHBIN pecypc|: ydeOHUK
/ YO. 51. XapuToHOB. - 6-¢ u3., ucnp. u goi. - M. : T'90TAP-Menaua, 2014. Pexum
noctyna: http://www.studentlibrary.ru/book

8. HEPEYEHb YYEBHO-METOAUYECKOI'O OBECHEYEHUWS AJI51
CAMOCTOATEJBHOU PABOTHI OBYYAIOILIINXCA

ConepxaHue caMOCTOATENbHON paboThl U (OPMBI €€ KOHTPOJIA, 3aJaHus
CaMOCTOATENBbHOM palOThl JUIsl 3aKpEIUIeHUS M CHUCTeMaTH3alud 3HaHUM WU
(dbopMUpOBaHUS YMEHH MTPEICTABICHBI B IPUIIOKEHUU 3.

9 MATEPHAJILHO-TEXHUYECKOE OBECHEYEHME JIMCLHUTLIAHEI
(MOJLY.JIST)
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Ayn. 322

VYueOHas ayTuTOpHs I TPOBEACHUS 3aHITHH JIGKITMOHHOTO TUTIA, 3aHITHI
CEMHUHAPCKOI0 TUIA, KypCOBOTO MPOEKTUPOBAHUS (BBITTOJIHEHHS KYPCOBBIX
paboT), rpyNMNOBLIX U HHAUBUAYAIBHBIX KOHCYJIbTAIIUHN, TEKYIIIETO KOHTPOJIS U
MMPOMEKYTOUYHOM aTTECTALUU

Croubl, CTYNbs yUEHUYECKHUE, IEMOHCTPAIIMIOHHOE 000pYyI0BaHKE (TIPOEKTOP
ACER (1 mr.), nuudpoBas nuaTepaKTUBHAs A0cKa (1 MIT.), MEpCOHATBHBIIHA
kommbioTep ACER (1 mit.) u yueOHO-Haras1HbIe TOCOOMS

Ayn. 323

VYyeOHast ay1uTopusi AJis IPOBEIACHUS 3aHATHI JIEKIIMOHHOTO TUIA, 3aHITUN
CEeMHUHAPCKOT'0 THIIA, KyPCOBOTO MPOSKTHUPOBAHHUS (BBITIOJIHEHUS KYPCOBBIX
paboT), rpyNIOBHIX U UHAUBUAYAIBHBIX KOHCYIbTAIM, TEKYILIEr0 KOHTPOJIS U
MMPOMEKYTOUYHOM aTTECTALUU

Jlocka kjiaccHasi, CTOJIBI 6-TH MECTH. CO CKaMelKoi (24 mT.);
JIeMOHCTpAaMOHHOE 000pyoBaHKe (TIOJIOTHO pyloHHOE Ha mTaTtuBe CLassic
Libra; nepeHocHO# MyJIbTUMEIUHHBINA KOMITIEKC (HOYTOYK 15.6"HP255 G6
AMD; mpoektop Toshiba x2000)) 1 yueOHO-HATITIAHBIE TOCOOHS

Ayn. 427

JlaGoparopus, ocHaleHHast JabOpaTOpPHBIM 000pyA0BaHUEM

Ikad co cennanu3upOBaHHBIM HHBEHTApPEM (IIPOOUPKH, KOJIOBI, MUIIETKH,
LITATUBbI, MEPHBIE CTAKAHbI, XUMHUECKHUE PeakTUBBI) (1 1IT.), mKad BHITSHKHON
(1 mrT.), Tabnuia «PacTBOPUMOCTB KHCIIOT M OCHOBaHUMy (1 1mIT.), Tabiuia
«Ilepuoguyeckas cucrema MenneneeBa» (1 mr.), qocka kinaccHas (1 mr.),
cToJbI TabopaTopHsbie (5 mT.), Tabypetku (19 wt.), cTon npenoaasarens (1
mrt.), pakoBuHa (1 mrt.), ctyn /M (1 mrT.)

Ayn. 416

VY4eOHas ayTuTOpHs I IPOBEICHUS 3aHATUH JIEKIIMOHHOTO THIIA, 3aHATHH
CEMHHApPCKOr0 TUMAa, KypCOBOTO MPOEKTUPOBAHHUS (BBIMIOTHEHHS KyPCOBBIX
paboT), TPYNIOBBIX M WHAWBUYAIBHBIX KOHCYIbTAIIMN, TEKYIIETO0 KOHTPOJIS U
MIPOMEKYTOUHOM aTTeCTallH

Crton 4-x MecT. co ckaMmeiikoi (22 mrt.), TpuOyHa Ha CTOJ, ToCcKa kiaccHas (1
1IT.), IEMOHCTPALlMOHHOE 000pyI0BaHKE (3KpaH ¢ AeKTponpuBoaoMm (1 mr.),
npoektop ACER X128H uwepnsiii (1 mrt.), HOyrOyk Acer (1 mrt.)) u yueGHO-
HarJsiIHble ocoous

Ayn. 2-201

[TomerieHue Ju1st caMOCTOSTENbHOM paboThI

KomMmbroTepHast TEXHHKA C BO3MOXHOCTBIO MOAKIIOUEHUs K ceTd "MHTepHetr" n
o0ecreyeHrneM J10CTyIa B JIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO
cpeny opranuzanuu (HOyTOyk (2 mrt.). JJabopaTopHble yCTaHOBKH IS
HAyYHBIX UCTIBITAHUN TPU BBIIOJHEHNUH IUCCEPTALIMOHHBIX padoT (4 mT.)

Ayn. 1-401

[Tomernienue A cCaMOCTOSITENHHOM pabOThHI

KommnberorepHas TeXHHKA ¢ BO3MOXKHOCTBIO MTOAKIIOYEHUS K ceTh "HTepHeT" n
o0ecreyeHrneM J10CTyIa B AJIEKTPOHHYIO0 HHPOPMALMOHHO-00pa30BaTeIbHYIO
cpeny opranu3anuu (HOyTOyKH, epcoHaibHble KOMIBbIOTEPHI) (4 1IT.)

Ayn. 1-501

[Tomernenue a1 cCaMOCTOSTENHHON pabOTHI

KommnbrorepHast TeXHHKA ¢ BO3BMOXHOCTBIO MOAKIIOYEHUs K ceTu "UHTepHeT" n
o0ecrnieueHrneM J0CTYIa B AIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO
cpeny opraHu3anuu (HOyTOyKH, epcoHaIbHbIE KOMIBIOTEPHI) (4 mIT.)

HaydHo-Texnuueckass OMOMMOTEKa, COOTBETCTBYIOMIAS  JEHCTBYIOUTUM
CaHUTAPHBIM U TTPOTUBOIIOKAPHBIM HOpMaM, TPEOOBAHHSIM TEXHUKHU O€30MacCHOCTH
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I[MTPMJIOKEHUE 1

®OHJI OILIEHOYHBIX CPEJICTB TEKYILEIO KOHTPOJIA U [TIPOMEXYTOYHOM
ATTECTALIMU JUCLHUTIINHBI

BBenenue

B cootBercTBuu ¢ TpeboBanusimu ®I'OC BO u pexomenaamusmu OIIOIT BO
20.03.01 TexnocepHast 6€30MaCHOCTD JJIsl MPOBEACHUS TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAllMU JUCHUIUIMHBI pa3padotaH «PoH
OLIEHOYHBIX CPEJICTB MO JUCIUILINHE «XUMUSA», SBIAIOIINUNCI HEOThEMIEMON
4aCThI0 Y4€OHO-METOAMYECKOTO KOMIUIEKCA HACTOSIIEH AUCHUIUIMHBI.

OTOT (pOHA BKIHOYAET:

a) nacnopt (oHJ1a OLIEHOYHBIX CPEJICTB;

0) ¢oHa TEKYIIErOo KOHTPOJIS:

- KOMIUIEKTBI BONPOCOB i  O(OpMIICHUS W 3alUTBl OTYETOB
71a00paTOPHBIX PaOdOT U KPUTEPUH OLICHUBAHUS;

- KOMIUIEKT BOIIPOCOB /i1l KOHTPOJIBHBIX Pa0OT U KPUTEPHUH OLIEHUBAHMS;

- KOMIUIEKT TECTOBBIX 3aJIaHUIl U KPUTEPUU OLICHUBAHUS.

@OopMbI TEKYILIEro KOHTPOJS MpPEJHA3HAYEHBI ISl OLUEHUBAHMS YpPOBHS
c(OpMHPOBAHHOCTH KOMIIETEHIIMI Ha OMPEEICHHBIX 3TAMaxX 00y4EeHHUS.

B) (hOHJ MPOMEKYTOUHOU aTTECTALIUU:

- BOIIPOCHI K 9K3aMEHY U KPUTEPUH OLICHUBAHNS;

@OHJT OLEHOYHBIX CPEACTB SBISETCS €OUHBIM JJii Bcex mpoduieit
MOATOTOBKHU.

B ®onpe OnEHOYHBIX CPEACTB MO JUCUUILIMHE «XUMHS» IPEACTABICHBI
OLICHOYHbIE  CpeACTBa  CPOPMHUPOBAHHOCTH  MPEILYCMOTPEHHBIX  pabodyeit
MPOrpaMMON KOMITETEHIIUH.

1. IMacnopTt GoHaa OLIEHOYHBIX CPEACTB MO JUCHUILIMHE « XHUMUD)
dopma KOHTPOJISA ‘ OK-10, OK-11, IIK- 23
@opMbl TeKYIEr0 KOHTPOJIA

Od¢opmnenne oTtdera M 3amurTa J1a0OPaTOPHBIX +
pabot

TectupoBaHre NTUCbMEHHOE +
BeimoiHeHNe MMChbMEHHBIX KOHTPOJIBHBIX pa0doT +

PopmMa NPOMEKYTOYHOT0 KOHTPOJIS

DK3aMeH +

O0beKTHI KOHTPOJISI M 00bEKTHI OLIEHUBAHUS

Homep/ z

I/IH;[eIfc Conepikarue B pe3yJH>TaTe6 U3yYeHUs yUeOHOH IUCIUIITMHBI
KOMITETCHIINH (UJTH €€ 00YHAIOIHECH NODKHBL.

KOMIIET uactn)

CHIMH 3HaThb Ymern Bnagers
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OCYHICCTBJIATH

CyTh XUMHYECKHUX METOANKAMHU
KOPPEKTHOE
MPOLIECCOB, pelieHus
MaTeMaTH4ecKoe .
CIIOCOOHOCTBIO K | oOmue pacy€THBIX 3a1auy
. OMnuCcaHue
OK-10 | mo3HaBaTenbHOU 3aKOHOMEPHOCTH u BBIOMPATh
XUMHYECKHUX
e TEIbHOCTH MPOTEKAHUS . palMoHaIbHbIC
SIBJICHUI
XUMHYECKHUX CH0COObI ux
. TEXHOJOTHYECKHUX
peakiuit perieHus
MPOIIECCOB;
CIIOCOOHOCTBIO K
abCTpakTHOMY u
KPUTHYECKOMY
MBIIUICHHUIO,
UCCIIETOBAaHUIO
OKpY>Karollel Ccpebl MPOrHO3UPOBATH HU3UKO-
PYIKaIoIil PEAL | o Bromo6HIbHBIE p P ¢
JUIS  BBISIBIICHUS €€ OTIpeeIATh XUMHYECKUMHU
. TOIJIMBA 51 N
BO3MOKHOCTEH u CBOMCTBA pacueramu u
roprouue u . i
OK-11 | pecypcos, COeIMHEHU N pacuéramu o
CMa30YHbIC
CIIOCOOHOCTBIO K HaIpaBJICHUs YpaBHEHUSIM
MaTepuabl,
MPUHATHIO XUMHYECKHX XUMHYECKHUX
MTOJIMMEPHI . .
HECTaHaPTHBIX peakiuit peakiuit
pelieHuit u
paspenieHunto
POoOJIEMHBIX
CUTYyalHil
[TK-23 | crmocoOHOCTHIO
OCYIIECTBISITh
NIPUMECHATD Ha | cyTh XUMHUYECKUX KOy CKTHO® METOAUKAMU
IIPAaKTUKE HaBBbIKU IIPOLIECCOB, MaﬁEMaTquCKoe peleHns
IPOBEACHUA U | o0mrue pacuéTHbBIX 3a7a4
OTMCaHue
onmucaHus 3aKOHOMEPHOCTHU " BbIOMpATh
o XUMHUYECKUX
HUCCJICNOBAHNM, B TOM | [IpOTEKaHUSA N panroHaJIbHBIE
SIBJICHU I
qHUCIIe XAMHYECKHUX S ——— CIIOCOOBI ux
OKCIICPUMCHTAJIbHBIX. peaKHI/II‘;I CXHOJIO e peenust
MPOIIECCOB;

CocTaB ()0OH10B OLIECHOYHBIX CPEACTB N0 opMaM KOHTPOJIA:

DopMa KOHTPOJIA Hanosnenne o
TEKYIIUH KOHTPOJIb
OdopmMnenne oTyeTa M 3alUTa | KOMIUIEKTHI BOMPOCOB Ui 3allUTBl U 30
71a00paTOPHBIX pabOT 0 OopMIICHHS OTYETOB JIAOOPATOPHBIX PabOT
TectupoBaHwe  MUCHMEHHOE, | KOMIUIEKT  TECTOBBIX 3aJJaHAN ISt
IPOBEPOYHBIE 3aaHUs MIPOBEPOYHBIX pabot KpUTEpUU 20
OIICHUBAHWSI,
Breimonnenue MUCHBMEHHBIX | KOMIUIEKT 3aJaHUid JUIsi KOHTPOJIBHBIX paboT 20
KOHTPOJILHBIX PadOT W KPUTEPUU OICHUBAHUS
MNPOMEXKYTOUYHASA ATTECTALIUSA

DK3aMeH ‘ Borpocsl k 9k3aMeHy, KpUTEPUH OLIEHKH ‘ 30

Pacnpenenenue 6a/1J10B B COOTBETCTBUM € 0a/UIbHO-PETUHIOBOI CHCTEMOM

10 (hpopMaM TEKYLIEro KOHTPOJIS 111 OUHOU

opMmbl 00yUeHus

‘ Ne ‘ KoHTpoJibHbIEe MeponpUATHS

KoauugecTBO 0a/1710B
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3ammra u odopmieHHe oT4YeTa MO JAOOPATOPHOI

1 | paGore «OmnpeneneHue MOJAPHOW Macchl 3KBUBaJeHTa | MaX 3,34 Oama
MeTaljia Mo 00bEMY BHITECHEHHOTO BOJIOPOAAY
3amura u odopmieHHe OTYeTa MO JAaOOPaATOPHOI
p | 3aw (bop PATOPHOM | . 3,34 Ganna
pab6oTe «DHEPreTHKa XMMUYECKHUX TPOILIECCOBY
3amura u odopmieHHe OTYeTa MO Ja0OPaTOPHOI
g | am (bop . PATOPHOI | . 3,34 Garna
pa6ore «CKOPOCTh XUMUYCCKHX PEAKITUII»
3amura u odopmieHHe OTYeTa MO Ja0OPaTOPHOI
4 max 3,34 dayuta
pa6oTe « XMMHUYECKOE PABHOBECHE M €T'0 CMEIIICHHE)
3amura u odopmieHHe OTYeTa MO Ja0OPaTOPHOI
5 | padore «Onekrpoautudeckas aucconmanusa. HowHo- | max 3,34 Gamna
O0OMEHHBIC PEAKIINU B PACTBOPAX IJCKTPOIUTOBY
3ammra u odopmiieHHe oT4YeTa MO JAOOPaATOPHOI
6 | pabdore «lonHOe mpou3BeAeHHE BOABI M BOJOPOIHBIN | Max 3,34 Gamna
MIOKAa3aTeNb
3amuTa W o¢gopmiieHHe oOT4YeTa MO Ja00paTOPHOI
7 max 3,34 daiuta
pabote «OKHUCIUTEIHLHO-BOCCTAHOBUTEIILHBIE PEAKITAN)
3amuTa W o¢gopmiieHHe oOT4YeTa MO Ja00pPaTOPHOI
8 | padore  «DieKkTpomW3  pacilaBOB M pacTBOpoB | Max 3,34 Gamia
AIEKTPOIUTOB
3amura u odopmieHHe OTYeTa MO Ja0OPATOPHOI
g |3aw (bop PATOPHON | o 3,34 Gamra
pabore «l agpBaHUYECKHE HIEMEHTHI»
BoinosiHeHHe KOHTpPOJbHOH padoTbl Nel «OcHoBHbBIE
MOHATHSI W 3aKOHBl XMMHUHU. PacueTsl MO ypaBHEHUSIM
11 y . max 10 6asioB
peaknuii. [lepuomuyeckuii 3akOH ©  TEPHOJAMYECKAs
cucrema /.M. MennaeneeBa»
BoinosiHeHue KOHTPOJILHOM a00ThI No2
12 P P max 10 6anos
«DIIEKTPOXUMUYECKHUE TIPOIIECCHI M 3aKOHBD»
Max 5 OGamtoB x 4= max 20
13 | TectupoBanue
6amioB
14 | UToro 3a Tekyuyio padory B 1 u 2 cemecTpe 70 6a10B
15 | BbIX0/1HO#1 KOHTPOJIb 30 0asi10B

JabopaTopHbIX paboTHA J1aOOPATOPHBIX

Tekylmmili KOHTPOJb OCYIIECTBIISIETCA B BHAE OLIEHOK ABYX KOHTPOJIBHBIX
paboT, TECTUPOBAHMS HA TMPAKTHUECKUX 3aHATUAX M O(DOPMIICHHS M 3alUThI

3aHATHAX.

KouTponbsHbie  paboOThI

MPOBOJAATCS HA JIBYX W3 MPAKTHUUYECKUX 3aHSATUN B CEPEIMHE U KOHIE CEMECTpa U
omnleHuBaroTcs A0 10 OamwioB kaxknas. MakcuMmanbHasi OIEHKA BBITIOJIHEHUS
KaXJ0T0 JabopaTopHOro 3aHsATusA — 3 (odopmiienue otueta -1,34 Ganna, 3ammra -
2 6amna) 6amna. [IpoMeKyTOUHBIN KOHTPOJIL 3HAHUI MPOBOJIUTCS B MUCHMEHHOMN
dbopme, BKIIOYAIOIICH TEOPETUYECKHE BOIMPOCH M MPAKTUYECKOE 3aJaHue, U
ouenuBaercss 10 30 OamioB. B pesynpTaTe TEKylIEro W MPOMEKYTOYHOTO
KOHTPOJISI 3HAHUHW CTYJICHTBI MOJIYYalOT OL[EHKY TTO KYpCy».

®DopMa OLIECHOYHOI0 CpeaCcTBa KoumnuectBo MaxkcumajibHbIi Hroro 6ass10B
pador (B 0aJu1 3a 1 pabory
ceMecTpe)
Oo0s3aTenbHBIC

Odopmienue oruera 1o
nabopaTopHoii pabote

9 1,34 12,0
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3amuTa oT4eTa 1o JadopaTopHOi 9 20 18.0
pabote

TecTupoBaHne MUCBMEHHOE, OIPOC 4 5,0 20,0
KonrtponbHas padora 2 10 20,0
DK3aMeH 30,0
Hroro - - 100,0

OreHka BBICTaBIIsIETCSl OOydJaromeMycs, HabpaBmieMy He MeHee 51 Oamia B
pe3ynbTare CyMMHUpPOBAaHHS OajiOB, IMOJYYEHHBIX MPU TEKYIIEM KOHTPOJE U
IPOMEKYTOUHON aTTecTauuu. [lomydeHHBI COBOKYIHBIA PE3yNbTAT (MAKCUMYM

100 6anm10B) KOHBEPTUPYETCS B TPATUITMOHHYIO IIIKATY:

100-0ayuipHas mkaia TpanunroHHasH mKaixa
86 — 100 OTJINYHO
71-85 XOpOLIO 3a4T€HO
51-70 YIOBJIETBOPUTEIHLHO
50 u MeHee HEYJIOBJICTBOPUTEIIBHO HE 3a4TEHO

[Inan—rpaduk npoBeAeHUsI KOHTPOIBbHO-OLIEHOYHBIX MEPOIIPUATUI Ha BECh CPOK
U3YYEeHUS] AUCIUIUIMHBI « XUMUS» IJIs1 CTYIEHTOB OYHOM (hOpMBI 00yUYEHUS

dopMa KOHTPOJISt

CpOK OTYCTHOCTHU

Makc. Koau4ecTBO 0aIjIoB

(o Henensim) 3a ogHy Bcero
paboty

1 u 2 cemecmp
Texywuii KOHMpPOL: 2,46,8,10,12,14,16,18 1,34 12
-oopmieHune oTuera o
JabopatopHoit padote (9); 2,4,6,8,10,12,14,16,18 2 18
- 3am|Ta OT4eTa 1Mo JabopaTOpHOM
pabote (9); 10 10 10
- KOoHTponbHast pabora Nel (paznensl
1-3); 18 10 10
- KOHTpOJbHas padorta Ne2
(paznen 4); 5 20
- TECTUPOBAHUE Ha (4-x)
NPAKTUYCCKHUX 3aHSITHUSX.
[TpomerxyTouHas aTTecTanus 19-21 nenens 30 30
(9K3aMeH)
NTOI'O 100

2. OLNEHOYHBIE CPEACTBA TEKYHIEI'O KOHTPOJIA
YCHEBAEMOCTH, IPOMEXKYTOUYHOM ATTECTAILIUY,
NCITOJIB3YEMBIE B IMCHUIIVIMHE «XUMMUS»

2.1. @opMbI TeKYyIIEro KOHTPOJIsl 0CBOEHMSI KOMIIeTeHIIH
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Tekymrast arrectanysi CTyJICHTOB IO TUCIUIIINHE «XHUMH MPOBOJIUTCS B
COOTBETCTBUM C YCTaBOM aKaJe€MHUH, JOKAJbHBIMH JOKYMEHTaMH aKaJeMHH U
SBIIIETCS 0053aTENLHOM.

JlanHast attectanusi NpoBOAUTCS B (hOPME KOHTPOJBHBIX MEPONPHUATHHA MO
OLICHUBAHUIO (DAKTUYECKUX PE3yJIbTATOB OOYUEHHMs CTYIACHTOB M OCYILECTBIIACTCS
BEJIyIIUM TPENOAABATEIIEM.

Texymuii KOHTPOJIb TPOBOJUTCS C LEIBI0O OLEHKH U 3aKperuICHUs
MOJTYYCHHBIX 3HAHUA W YMEHHUM, a TaKKe 0OeCIieueHHsI MeXaHnn3Ma (popMupoBaHus
KOJIMYEeCTBa OaiioB, HEOOXOAMMBIX CTYACHTY ISl JOIMyCKa K 3a4eTy/IK3aMeHy.
OrneHka HOCHUT KOMIUICKCHBIN XapaKTep W YYUTHIBACT JOCTHIKEHUS CTYJICHTA 10
OCHOBHBIM KOMIIOHEHTaM y4eOHOro mporiecca 3a TeKyluid nepuon. OueHuBaHue
OCYILIECTBIISIETCS C BHICTABJICHUEM OaJIOB.

@opMBI  TEKyIIEro  KOHTPOJS W  KPUTEPUH  HMX  OICHUBAHUSA
nuddepeHupoBaHbl MO BHUAAM paboOT - 00s3aTelbHbIE U JONOJHUTENbHbIE. K
00s13aTeNIbHBIM OTHECEHBI (HOPMBI KOHTPOJISI, MpeJroiaratomnme (GopMUpoBaHue
IpoxoJHOro Oanmga Ha OK3aMEH B COOTBETCTBUM C TMPUHITONW OauibHO-
PEUTHUHTOBON CUCTEMOU MO JAUCIHUIUIMHE. K JTOMONHUTENbHBIM OTHECEHBI (HOPMBI
KOHTpOJIs, Tpernoiarapimue GopMupoBaHiue NpeMHUANbHBIX OalIoB CTY/IEHTA, a
Takke 0ayioB, HEOOXOMUMBIX HJisi (POPMUPOBAHUS MUHHUMYyMa JJisi JOMycKa K
3a4eTy/3K3aMeHy B TOM Ciy4ae, €ClIM OHM He HaOpaHbI M0 00s3aTeIbHBIM BUAAM
pabor.

K obsazamenvrvim ghopmam TEKyero KOHTPOJSL OTHECEHBDI:

- oopMIIeHHE OTYETA U 3alIUTa JIa0OPATOPHBIX padoT;

- BBITIOJTHCHHUE TTHCHbMEHHBIX KOHTPOJIBHBIX PalboT.

- TECTUPOBAHHUE MTMCHMEHHOE.

IHosicHuTeIbHAA 3aIUCKA

[IperojaBanne IUCUUIUIMHBL «XHUMUS» KPOME Kypca JIEKIUHA BKJIOYAECT
00s3aTeNIbHOE TPOBEJCHUE JIA0OPATOPHBIX M TMpaKTUYeCKuX 3aHsATud. llenbro
7a00paTOPHBIX 3aHATUN SIBISIETCS (DOPMUPOBAHHE YMEHHI BBHINIOJIHATH THIIOBBIC
peaknuu Ha (QPYHKIIMOHAIBbHBIE TPYIIBl U KaY€CTBEHHO OMPEICISITh HEKOTOPHIC
OpraHUYEeCKUE COCTUHEHHUS.

JlabopaTtopHasi paboTa BBIMOTHSAETCA KAKIbIM CTYJIECHTOB HHIAUBHUIYaTbHO.
JI71st 5KOHOMHUM BpeMEHHU U 0oJiee TIyOOKOT0 OCMBICIICHUS JTa00OpaTOPHON padOThI
HEOOXOJMMO B TIPOIECCE CaMOMOJATOTOBKM TMPOYUTATh OIHMCAHUE OIBITOB,
YaCTUYHO 3alOJHUTH OTYET JabopaTopHOil paboThl. Ha kaxaom 3aHsATHUM TOCIE
BBITIOJTHCHUS DKCIIEPUMEHTAILHON YacTH TPOBOJIUTCSA TEKYIIHA KOHTPOJb 10
YCBOEHUIO yuyeOHOro marepuana. CTyIeHTy Mpeuiaraercs HECKOJIbKO BOIPOCOB,
Ha KOTOPBIC OH JIa€T OTBET WJIM YCTHO, WM B NMUCBMEHHOM Buje. Eciau cTyneHT
MPaBUJILHO OTBETHJI HA TPEAJIOKCHHBIC BOIPOCHI, 3HAYUT, MaTepual TEMBI UM
YCBOCH, M OH TIOJTy4aeT 3a4eT IO TaHHOW TeMe.

Takum 006pa3om, (OHI OIEHOYHBIX CPEICTB IO JaHHOW (opMe KOHTPOJIS
BKJIFOYAET B ce0s 2 DIIEMEHTA:

- TpeOOBaHMs K OPOPMIICHUIO OTYETA;

- TOTIOJTHUTEIHHBIE BOMIPOCHI IS 3AIIUTHI JJA0OPATOPHOU PaOOTHI.

47



Ob6bexkramu AaHHON (Qopmbl KOHTpoJiA BbicTynaeT kommereHims: OK-10;
OK-11; TIK-23.

OO0BekTaMH  OLIEHMBAHUS  SIBIISIIOTCH: OK-10  cmocoOHOCTRIO K
no3HaBarenbHOM AesTenbHOCTH; OK-11 crocoOHOCTBIO K aOCTpakTHOMY U
KPUTHYECKOMY MBIIUICHUIO, UCCIECOBAHUIO OKPYKAIOLIEH CPEIbl I BBISBICHUS
€€ BO3MOXKHOCTEH U PECypcoB, CIHOCOOHOCTBHIO K MPHUHSATHUIO HECTaHIApTHBIX
pemieHuil W paspeuieHuto npoosemHblx cutyarnuii; [1K-23  cnmocobHOCTBIO
MPUMEHSITh Ha MPAKTUKE HABBIKU MPOBEICHUS U OMUCAHMS UCCIEIOBAHUM, B TOM
YUCIIE HKCIEPUMEHTATbHBIX.

3HAHME CYTH XHUMHUYECKHX IMPOIECCOB, MPOUCXOMSIMINX  MEXIY
OPTraHUYECKUMU COEAMHEHUSIMU; OCHOBHBIE 3aKOHOMEPHOCTH PEAKIHUM MEXIY
OpraHUYECKUMHU BEIIECTBAMU; aBTOMOOWJIbHBIC TOTUIMBA U TOPIOYUE U CMA30YHbIE
MaTepualibl, HOJUMEPHI, OJIMTOMEPHI U KX CUHTE3; KAY€CTBEHHBIE PEAKIINH;

YMEHHME  OCYILIECTBJISITh  KOPPEKTHOE  MAaTEMAaTH4YECKOE  ONHCAHUE
XUMUYECKUX SBJICHUN TEXHOJIOTUYECKHX IPOILIECCOB; MPUMEHIThH COBPEMEHHOE
XUMHUKO-aHAIUTUYECKOEe O00O0pYy/IOBaHHWE TMIPU PEIICHUU MPaKTUYECKUX 3aj1ay;
MPOTHO3UPOBaTh M  OINPENENATh CBOWCTBA COEOWHEHWN W  HaNpaBJICHUS
XUMUYECKUX pPEaKLUHi; BBIIOIHATh TEPMOXMMHUUYECKUE pACUEThl, pPacyeThl
XUMHUYECKOTO M (pa30BOrO PaBHOBECHS, PABHOBECHUSI B PacTBOPAX; UCIIOJIb30BATh
CIIPAaBOYHYIO JIUTEPATYPY MJI BBIIIOJIHEHUS PACUYETOB; MPOBOAUTH PACUETHI IO
YpPaBHEHUSIM XUMUUYECKUX PEaKIIN;

BJIAJleHHEe METOJUMKAMU PEIICHUS pacu€THBIX 3a7ad W  BbIOUpaTh
palMOHaIbHbBIE CITIOCOOBI UX PEIICHUS;

XUMUYECKON HOMEHKJIATypOd W TEPMUHOJOTMEN, OCHOBHBIMH (DU3HKO-
XUMHUYECKUMH pacueTaMl M pacu€TaMu IO YpaBHEHUSIM XHUMHUYECKUX peaKIui
METAJLTypPru4eCKUX MPOIIECCOB, HABBIKAMU BBHIMIOJIHEHUSI OCHOBHBIX J1a00PaTOPHBIX
orepanuii, 6a3oil 3HaHUN U YMEHUM 7151 U3YYCHUS TOCIEAYIOIMMNX JUCITUTUIHH.

TpeOGoBanus s YCHENIHOTO OCBOEHHUS Kypca HEoOXO0JWMO MpUodpecTu
CIEAYIONINE TPAKTUYECKUE HABBIKH:

Pa3zoen: CTpoeHue aroMa, XuMU4ecKasi CBSI3b:

- YMETh MTUCATh IEKTPOHHYIO KOHPUTYpAIHIO aTOMa, HOHA;

- YKa3bIBaTh 3JICKTPOHHBIE CEMENCTBA, BAJIEHTHBIE AJIEKTPOHBI;

-YKa3bIBaTh KBAHTOBBIE YHCIIA;

-OTpEeENSATh TUMl THOPUIU3AINY BaJICHTHBIX OpOUTaJIeH.

Pazoen: Xumudeckasi TepMOAUHAMMKA

-MIOHSITUE PHTAIBIIUUA 00Pa30BaHUS BEILIECTBA, DHTAIBIIUN CTOPAHUS;

-pacuer TeraoBoro 3¢ @dexTa XMMUYECKOW peaknuu mo 3akoHy [‘ecca u
CJICICTBMU U3 HETO;

-MIOHSITUE DHTPOIUU, ONPEACIICHUE W3MEHEHHS SHTPONUU B pe3yJbTare
peakuu;

-sHeprus [ mb0ca, Kak KpUTEPH CaMOIPOU3BOIBLHOTO MTPOTEKAHUS PEAKIINH,
aHaAJIN3 YHTAIBIIMAHOTO U HYHTPOMUUHOTO (HaKTOPOB;

-pacueTAS peakiuu, AG peakiuu, TeMrepaTypbl paBHOBECHSI.

Pazoen: Xumuueckass KWHHETHKA
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- 3aBUCUMOCTb CKOPOCTH PEAKIMU OT KOHIICHTPAI[MHU, BBIPAXKEHUE 3aKOHA
JNEUCTBYIOIIMX MAacCC JUIsl TOMOTE€HHBIX U T€TEPOr€HHBIX PEaKIUN;

- 3aBUCUMOCTH CKOPOCTH pPEaKIMK OT TeMIiepaTypsl, npaBuiio Bant-T'odda,
ypaBHEHHE AppeHHnyca;

- HHEPreTUYECKUM MPOPUIh I SKZOTEPMHUUECKON U SHIOTEPMUUYECKON
peakuuu;

- KaTajin3, SHEPTeTUYECKUM MPOodUIIh KaTaTUTHIECKON peakini;

- KOHCTAaHTa PaBHOBECHS, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX (PAKTOPOB;

- CMENIEHUEe XMMUYECKOoro paBHoBecusi, npuHiun Jle-Illarenbe.

Pa3zoen: PactBopbl

1 CriocoOsI BeIpaKeHHUS COCTABa BEIIECTBA!

MaccoBasi JI0Jisl, MOJIbHAsl JIOJsl, MOJISIpHAsE M MOJISUIbHAsi KOHIIEHTpaIuu,
MOJISIpHAsE KOHIIGHTpaIusi OJKBHBajeHTa. Pacdersl. OOpaTuTh BHHUMaHHE Ha
pa3mepHocTH. [Ipu pemiennn 3a1ad Ha pacyeT OAHON KOHUEHTPALUH 110 U3BECTHOU
KOHIIGHTpAllMd  HE CIEQyeT 3allOMUHATh TOTOBbIE (OPMYIIbI, TpaBUIIbHEE
MOCTOSIHHO TOMHUTh CYIIHOCTh KaXJ0ro croco0a BBIPAXKEHUS COCTaBa U
JIOTUYECKU BHIOUPATH ITyTH pacuera.

2 KonnuraTuBHBIE CBOMCTBA pa30aBIIEHHBIX PACTBOPOB:

- pacuer JaBJIICHUS HACBIIMICHHOTO Mapa, MOHWKEHHUE TEMIIEPATYPHI
KpUCTAJUTA3alMH1, OBBIIICHUE TEMIIEPATYpPhl KUIIEHHS] PACTBOPOB, OCMOTUYECKOTO
JIaBJICHUS, MOJISIPHOM MAacChl, M30TOHMYECKOTO Kod(duiieHTa ajisi pacTBOPOB
AIEKTPOJIUTOB,;

- CpaBHEHHME KOJUIUTAaTUBHBIX CBOWMCTB [IJIi  Pa3JIMYHBIX PAcCTBOPOB
AIEKTPOJIUTOB U HEAIEKTPOJIUTOB,;

3 DAEKTPOJMTHYECKAST TUCCOIUALIMS:

-yME€Th MHUCAaThb YPaBHEHUS AUCCOIUAIUS CUJIBHBIX U  Cla0bIX
AIEKTPOJIUTOB;

- pacyeT KOHLEHTPALlMM HOHA CHIJIBHOTO 3JIEKTPOJUTA [0 HW3BECTHOMN
KOHIICHTPAIUU AJIEKTPOJIUTA;

-pacyeT KOHIEHTpAIlMM HOHAa CJad0oTro JJIEKTPOJUTAa IO HW3BECTHOU
KOHIICHTPAIMU AJIEKTPOJIUTA;

-BBIPAXKEHUE JIJI1 KOHCTAHTHI TUCCOIMAIINN C1a00T0 AIEKTPOIIUTA;

-CTETIeHb JHMCCOIMAIIMU, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PAKTOPOB, 3aKOH
pasBenenus OCTBaIbAA;

-COCTaBJICHUE NOHHO-MOJICKYJISIPHBIX YPaBHECHHUIA.

4 NMoHHOE mpou3BeAEHNUE BOABI. BOIOPOAHBIN OKA3aTENb:

- pacuetr pH BOJHBIX paCTBOPOB CUJIBHBIX U CIAOBIX JICKTPOJIUTOB

Pazoen: daekTpoxumMuyeckue npouecchl

- YpaBHATH MpeAjiaraéMyl) OKHCIUTEIbHO-BOCCTAHOBUTEIIHHBIE PEAKIIMIO,
UCIIOJIB3YsI METO/T MJICKTPOHHOTO OallaHca, yKa3aTh OKUCIUTENb, BOCCTAHOBUTED;

- pacuer AQ  peakuuu, MOJb3YyACh CIPABOYHBIMU JAHHBIMU, OMPEACIUTH
BO3MO>XHOCTh CaMOITPOU3BOJIBHOTO MPOTEKAHUS OKHUCIIUTEIIbHO-
BOCCTAHOBHUTEIBHON PEAKIIUU.
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- pacuer EJZIC ranpBaHM4YECKOro 3JIEMEHTA B YCIOBHUSX, OTJIMYHBIX OT
CTaHJAPTHBIX;

- HalMCaHWE TPOLIECCOB, MPOTEKAIIMX MPH IIEKTPO-XUMHUUYECKOU
KOPPO3UH ISl CIIy4aeB BOAOPOAHON M KUCIOPOIHOM AETOJISIPU3ALINH;

- HAIIMCAaHWUE YPaBHEHUH AJIEKTPOJIN3a B PACIIaBaX U B pacTBOPAX.

Pazoen: Xumudeckasi uaeHTHGUKAIMS

- onpenenieHre (hakTopa IKBUBAJICHTHOCTH;

- penIeHue 3a7a4 1o 3aKOHY YKBHBAJIECHTOB.

Pazoen: JnemeHTHI OPraHuvYecKoil XUMHHU

- 3HaTh HOMEHKJIATYpPY, (PYHKUHMOHAJIbHBIE TPYNIbI OCHOBHBIX KJIACCOB
OPraHUYECKUX COCANHECHUN;

- OCHOBHBIE XapaKTEPUCTUKHU MTOJIUMEPOB.

IIpumeuanue: Nas pelleHUs 3aadd, MOTHBUPOBAHHOIO OTBETa Ha BOIPOC
IIPEJIaracTCsl MCIOJb30BaTh:

- IEPUOIMYECKYIO CUCTEMY XMMUYECKUX d1eMeHTOB JI.11. Menneneesa;

- TaOJIMILy PACTBOPUMOCTHU COJIEH, OCHOBAHUM U KUCIIOT;

- KOMIUIEKT CIPaBOYHBIX TaOiuI]  (U3UKO-XUMHUYECKUX BEJIWYUH IO
U3y4aeMbIM TEMaM Kypca.

2.1.1. TpeGoBanus K 0(p)OpMJIEHUIO OTUYETA MO J1A00PATOPHBIM padoTam

O0mmue TpeOOBaHUSA K BBINOJHEHUIO J1a00PaTOPHBIX padoT

Ilepen BbIOJNIHEHHEM J1A0OPATOPHOrO MPAaKTUKyMa HEOOXOAMMO Ha
BBOJITHOM JJAOOPATOPHOM 3aHSATUU U3YYHTh OOIIME MpaBUia MOBEAEHUS U TEXHUKY
0€30MacHOCTH TMpPHU BBINOJHEHUU JA0OPATOPHBIX pabOT MO XHUMHUHU, CIUCOK
JUTEPATYpbl PEKOMEHIYEMOM Ui HMCHOJIb30BaHUS TMpPU  MOATOTOBKU K
BBITIOJTHEHUIO J1a00paTOpHBIX paboT U «TeMarndeckuil miaH JabOpPaTOPHBIX
paboT», UMEIOLIHIICS B 1a0OpaToOpuu.

[Topsiiok MOATOTOBKM K BBIMOTHEHUIO TAOOPATOPHOI pabOTHI:

CTyneHT JNOJKEH SIBISIThCS Ha JIaDOpaTOpPHBIE 3aHATHS MOJATOTOBJIEHHBIM K
nabopatopHoil paboTe, BBIMOIHEHHWE KOTOPOM MPEAYCMOTPEHO TEeMaTHYECKUM
IUIAHOM Ha COOTBETCTBYIOLIYIO JIATy.

[IpenBapuTenbHas MOArOTOBKa K paboTe BKIOYaeT oopmiieHHE NEpBOM U
BTOpPOIl 4acTHU OTYETa MO COOTBETCTBYIOIIEH (hopMe U BBINOJIHEHUE 3aJaHUsl IJis
CaMOCTOSITeJIbHOM  TOATOTOBKM K  yKa3aHHOW JjabopaTropHoil pabore ¢
MCIIOJIb30BAaHUEM MATEpPHUANIOB JIEKIIHN, yueOHNKA U METOJUYECKUX YKa3aHUM.

Otuer o mpexacTosiiet padote odopmisieTcs Mo cienyromiei Gopme: garta
BBINIOJIHEHUS paboTel, No maGopatopHoil paboThl, Ha3BaHue padoThl, |
TeopeThdecKas 4actb, Il npakruueckas yacts, III pacueTs! 1 BBIBOADI..

Teopernyeckas 4acTb - B pa3zielie U3JaratoTcsi OCHOBHBIE TTOHITHS, 3aKOHBI,
pacueTHbie (OPMYJIbI, KOTOpble HEOOXOJWMO YCBOUTH [JIsi CO3HATEIIBHOIO
BBIMIOJIHEHHSI JKCIIEPUMEHTa M TpaMOTHOW 0O0paboTKu pe3ynbraTtoB. llepeueHb
NOHATUN W 3aKOHOB MMEETCS B METOJMYECKHX YKa3aHHUAX K COOTBETCTBYIOLIEH
JabopatopHoil paboTe B paszene «TeopeTHdeckas 0aza HKCIEPUMEHTa», C
UCIIOJIb30BAaHUEM KOTOPBIX BBIBOAATCS (OPMYJIBI U pacyeTa OIpeaensieMoi B
pabote BenuuuHbBL. B KOHIE pa3nena NPUBOIATCS pEIICHUS W PE3yJbTaThl
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BBINOJIHEHUS 3a/JaHUM U1 CaMOCTOATENBHOM IMOJATOTOBKM K COOTBETCTBYIOLIEH
nabopatopHoit pabdore.

[IpakTrueckas 4acThb - B pa3jiesie MPUBOIUTCS:

1. PUCYHOK U ONHCAHUE ONBITHON YCTaHOBKHU;

2. nepeyeHb HEOOXOAMMBIX PEAKTUBOB, IIOCY/bI, BCIIOMOTATEIBHBIX
MaTepuasioB, U3MEPUTEIbHBIX MPUOOPOB (JIJI1 U3MEPUTEIBLHBIX MPUOOPOB yKa3aTh
KJIaCC TOYHOCTH, IIEHY JIeJICHUs) B METOAMYECKHX YKa3aHHUSAX K BBITOJHEHUIO
COOTBETCTBYIOIIIEH JIaDOpaTOPHOU PadOTHI);

3. IUIaH SKCIIEPUMEHTA,
4. YPaBHEHHUS PEAKIUN;
5. TabNIUIa AJIS 3alUCH PE3YIbTaTOB U3MEPEHHUIA.

[Topsnok BeIMONHEHUs 1a00paTOpHOM pabOThI

Ha naGopatopHOM 3aHATHM CTYJEHT YYacTBYeT B WHIUBHUIYyaJIbHOM
co0eceJoBaHUU C TIpErNojiaBaTelieM IO COJEPKAHUIO TPEACTOSIIEH padoThl.
[IpenonaBarens nenaeT 3akIOYEHHE O TOTOBHOCTH CTYyJeHTa K pabore 1o
colepkanuio 1 u 2 yacTedl oT4dera, pe3ysibTaTaM BBIMOJIHEHUS 3aJlaHUs IS
CaMOCTOATENLHON TMOATOTOBKH, KOTOPBIE MPEACTABISIIOTCS B BHUJE CIEAYIOIIUX
Ta0IHII.

B ciyuyae noctaTouHOrO YpOBHSI MOJATOTOBKHM CTYACHT IMOJIy4aeT JOMYCK K
BBITIOJIHEHUIO DKCIIEPUMEHTA U MOJI HAOII0ICHHEM JIa0OpaHTa BHITIOJIHSIET padoTy
B COOTBETCTBMU C IUIAHOM SKCIIEPUMEHTA, BHOCUT pPE3yJbTaThl HU3MEPECHUN B
Ta0JuUIly, MPOBEPSET IMOJYYCHHBIC PE3yJbTaThl W NPABUIBHOCTh HX 3aMHUCH Y
npenojaBaresia. B ciydae HEmpaBWIBHOTO WM3MEPEHUS] W 3aMKMCH TMOJYyYEHHBIX
pe3yJabTAaTOB CTYACHT TOBTOPAET HW3MEPEHUS U  KOPPEKTUPYET  3alllCH
pEe3yJabTAaTOB, MO3TOMY PE3yJbTaThl U3MEPEHUN HA MIEPBOM ITare Ieaecoo0pa3Ho
BHOCHUTH KapaHaamoM. [Ipu DoCTHKEHUU pa3yMHBIX Pe3yJbTaTOB U MPaBUILHOTO
WX BHECEHHS B TaOJMILy HEOOXOAMMO MPHUBECTH B MOPSAOK pabouee MEeCTo, CAaTh
METOJMYECKHE YKa3aHUsl, 000pPyI0BaHUE JICKYPHOMY HIIA TAOOPAHTY U MOJITUCATh
TaONMIy SKCHEPUMEHTAIBHBIX JaHHBIX Yy TMpenojaaBaTens. B aTom ciydae
CTYJIEHTY 3aYMTHIBACTCS BBIMOJHEHUE IKCIIEPUMEHTA, €My CIeAyeT MPUCTYNUTh K
00paboTKe pe3yabTaTOB W COCTABICHHUIO CIIEAyIOmero pasaena ordera - |l
PacudeTbI 1 BEIBOIHI.

[Ipu mpoBegeHUN PacyeTOB U BHECEHUHM YHMCIIOBBIX 3HAYCHHM PE3yJIbTaTOB
W3MEPEHUN M pacueToB B TaOJMIly HEOOXOJIMMO PYKOBOJICTBOBATHCS OONIMMU
MpaBWIaMH Mo 00pabOTKe pe3yIbTaTOB U3MEPEHUM.

ITocne 3aBepmienus III yactu otuera, OH cmaercsa Ha npoBepky. Ilocie
MOJIOKUTENIBHBIX PE3YyJbTaTOB IMPOBEPKH OTYETa JaHHas paboTa cuUTaeTCs
BBITIOJTHEHHOM.

CryneHT JomyckaeTcs K 2K3aMEHy MO JUCIHUIUIMHE, €CJIM UM B TEUCHHUE
CEMECTpa  BBIMOJHEHBI BCE TNPEIYCMOTPEHHBIE TEMATUYECKUM  ILIAHOM
nabopaTopHble paOOThI, MOJYYCHBI TMOJOKUTEIBHBIE PE3YyJIbTaThl MPU BBOJHOM
KOHTpPOJIE, KOHTPOJIbHOW paboTe W BBIMOJIHEHBI WHAWBUAYaJIbHBIC 3aJaHUS TI0
COOTBETCTBYIOIIUM pa3jiejiaM MPOrpaMMBbl.
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2.1.2. Boripocs! Asist 3a1IUTHI JIabopaTOpHOU pabOThl M TECTUPOBAHUSA Ha
NPAaKTUYECKHUX 3aHATHAX

Bonpocwt na nposepky 3nanuii _
Tema: «OINPEAEJEHUE MOJISIPHOU MACCBHI DKBUBAJIEHTA
METAJUJIA IIO OBBEMY BBITECHEHHOTI'O BOJAOPOJA»

1. Yto Ha3bIBaeTCs IKBUBAJICHTOM U ()aKTOPOM SKBUBAJICHTHOCTH?

2. Kak BpIUHCIAIOT (PAKTOP SKBUBAICHTHOCTH XUMUYECKUX AJIEMEHTOB, POCTHIX U
CIIOXHBIX (OKCHJA, KACIOTHI, OCHOBAHMSI, COJIM) BEUIECTB, @ TAKKE OKHUCIUTENS U
BOCCTAHOBUTENS?

3. Uro Ha3pIBaeTCs MOJIIPHOM Maccoi OKBHBAJIEHTA U Kakoil ¢dopMyioil
onpexnensercs? IlpuBeaure npuMepsl.

4. Yto Ha3bIBaeTCS MOJIAPHBIM 00BEMOM SKBHUBAJICHTA (3KBUBAJIEHTHBIM 00BEMOM)
U Kakoi (popMyJIoi y MPOCTHIX BEILIECTB OHO OIpeeseTCs?

5. CopmynrpoBaTh 3aKOH SKBUBAJICHTOB.

Bonpocel na nposepky nonumanus
Bonpocel na npoeepky 3nanuii
Tema: K QHEPTETUKA XUMHUYECKUX MPOLHECCOB»

1. Kakue (yHKIIMU COCTOSIHUSI CUCTEMbI Ha3bIBalOTCs Tepmoaumuyeckumu? (Mx
0003HayYeHue, eAMHHIIA U3MEPEHUS).

2. CchopmynupoBaTh NepBbIi 3aKOH TEPMOAMHAMUKH ?

3. Ha3zBaTh OCHOBHBIE 3aKOHBI TEPMOXUMHH.
4. IlepeuncnuTh ciencTBus 3akoHa ['ecca.

5. UTo Ha3bIBAETCS TEIUIOTOM CTOPAHHMS BEIIECTBA?
Bonpocel na npoeepky nonumanus

1. Termora o6pazoBanusi N,O(T) paBHa ..., €ClId TEPMOXUMUUYECKOE ypaBHEHUE
peakuuu C (rpadut ) + 2N,0(1) = CO,( 1) + 2Ny( 1); AH® =-557,5 x]I/mMoib
(AH°(CO,) =-393,5 /I /Mob).

1) —164 xJIx /monb ;  2) +82 xJIx /Moab ; 3) —82 x/Ix /Monb ;  4) +164 kJIx
/MOJb .
2. TenmoBoii a3 dexT peakuuu
2Mg (xp ) + COy( 1) + 2MgO (xp ) + C(rpadwur )

(AH°(CO,) =-393,5 /I /momb ; AH°(MgO) =-601,8 x>k /MoJb ) paBeH

1) —810,1 xJIx ; 2)+405 x/Ix; 3)+810k/x; 4)-—405 k/x .

3. 3menenue sneprun ' u66ca ( AG®) peakiuu ( H.y.)

NH;( ) + HCI(r) = NH4Cl (xp ); AH°=-175,97 xJl>x/mMonb
(S°(NH4CI kp ) = 95,81 Ix /monb K; S°(NH3( 1)) = 192,66 Ix /monb K; SC(HCI
(r)) = 186,79 [l /monb K) paBHO

1) +75,97 xIx ; 2) —87,9 xJIx ; 3)+87,9 xllx; 4)-91,45x/Ix .
4. Nsmenenue suepruu ['m66ca ( AG®) peakiuu ( H.y.)
COy( 1) + 2S0,( 1) = CS;y( 1) + 30,( 1); AH°= 1104 x]I>x/M011B
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(S °(COy) = 213,66 JIxx /monb -K; S °(SO,) = 248,07 Ix /monb-K; S °(CS,) = =
237,77 Ix/mons K; S °(0,) = 205,04 JIxx /moinb K) paBHO
1)-530,5 x/x/monb; 2) —1061 x/lx/moms ; 3) +530,5 x/x/monb;, 4) +1061
kJ[>x/MOJIB .
5. N3menenue sneprun 'u66ca ( AG®) peakiuu ( H.y.)
CHy(r) + 20,( 1) = COy( 1) + 2H,0(1); AH°=-802,2 xJI>x/MOIH
(S°(CO,) = 213,66 [Ix /momb K;  S°(H,0) = 188,72 JIxx /monb K; S°(CH,) ==
186,27 JIxx /mMonb K; S°(0,) = 205,04 JIx /Mons K) paBHO
1)-800,6 x/x/monb;, 2) —400,3 klbx/monb; 3) +800,6 x/x/Monb, 4) +400,3
Kk J>K/MOJIb.
Bonpocel na npoeepky 3nanuii

Tema: «CKOPOCTh XUMHUYECKHNX PEAKIIH»
1.  UYto moHMMAaIOT MOJI CKOPOCTHIO XUMHUYECKON peakunu? B kakux enuHHIIax
OHa u3MepsieTcs?
2.  Kakwue ¢pakTopsl BIUSIOT HA CKOPOCTh XUMHUECKON peakiuun?
3. 3aBUCHUMOCTbh CKOPOCTH PEAKIIMU OT KOHIICHTPAIMU PEarupyroniux BeEIIeCTB
B TOMOT€HHOW CUCTEME.
4.  3aBUCUMOCTb CKOPOCTH PEaKIIMU OT KOHILICHTPAIIMU Pearupyrommx BEIICCTB
B F€TEPOTEHHOU CUCTEME.
5.  3akoH JEHCTBYIOIIUX MacC (OCHOBHOU 3aKOH XUMULL).
Bonpocel na nposepky nonumanus
1. Ckopoctb xumMuueckoi peakuuu coctasiseT 0,2moinb/im-4 npu 40°C. KakoBa oHa
npu 100 °C, ecnu TemnepatypHblii KOAQPUIIMEHT CKOPOCTH peaKIuu paBeH 27

2. Bo CKOJBKO pa3 YMEHBIIHUTCS CKOPOCTh XMMHYECKOW pPEaKIuu, €Clu
TeMmIeparypy raszoBoi cmecu moHu3uth oT 140 mo 110 °C? TemmnepaTypHbiit
K02 (PUITMEHT CKOPOCTH peakIuu paBeH 37

3. TemmeparypHbiii KOXDDHUIMEHT CKOPOCTH PEAKIUU JUIsl XUMHUYECKOU
peakiuu pased 2. IIpu 0°C ckopocts ganHO# peakuuu cocrasiseT 0,04 Mob/m-d.
KakoBa ckopocTh 310t peakimu npu 20 °C?

5. Ha ckoJibko rpagycoB clieyeT U3BMEHUTh TEMIIEpaTypy, YTOObI CKOPOCTh
peakuuu Bo3pociia B 81 pa3? TemmnepaTypHblii KO3()PUIUEHT CKOPOCTH peakuuu
paBeH 3.

Bonpocul na npogepky

Tema: « XUMHNUYECKOE PABHOBECHE U EI'O CMEILEHUE)

1. Kakue peakuumu Ha3bIBalOTCS HeoOpaTUMbIMU M oOpatuMbiMu? IlpuBegute
MPUMEPHI.

2. JlaiiTe ompeneneHUE TMOHATHI0O XWMHUYECKOe paBHOBecue. Kak MOXKHO
WCITOJIb30BATh 3aKOH JIEHCTBYIONIUX MAcCC JIJIsi OOPaTUMBIX peaKIiuii?

3. aiiTe onpeneneHne MOHATUIO KOHCTAHTa PaBHOBECHS.

4. CBSI3b KOHCTAaHThl PAaBHOBECHSI C PABHOBECHBIMH KOHIIEHTpauusMu. OT KaKuxX
(haKTOpPOB 3aBUCHUT 3HAYCHHE KOHCTAHTHI PABHOBECHS?

5. Chopmynupyiite npunnun Jle-Illarense. Kakwe dakropbl BAMSIOT Ha
W3MEHEHUE XUMHUYECKOTO0 PaBHOBECHS?

6. PaBHOBecue B rereporeHHbIx cucremax. OT Kakux (pakTOpoOB OHA 3aBUCUT?
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Bonpocwt na nposepky nonumanusn
1. Jna obpatumoit peakuuu: 2SO, ) + Oy <22S0;3 ; A H® = 2842 xJIx,
BBIPa3UTh KOHCTAHTYy paBHOBecus (Kp). OnpenenuTs, Kak MOBIMUSIET HA CMEIICHNE
paBHOBECHUSI YBETUUCHUE TEMIIEPATYPbI?
2. Ina obpatumoii peakuuu: 2NO ) + O, yy <>2NO; () BbIpa3uTh KOHCTaHTY
paBHoBecus (Kp). OmpenenuTs, Kak IMOBIMSET HAa CMEILEHUE PaBHOBECHS
YBEJIMYECHHE J1aBJICHUS?
3. Ins obparumoii peakuun: Fe,0; () + 3H, ) < 2Fe o + 2H,0 (;) BbIpa3uth
KOHCTaHTy paBHOBecus (Kp). Omnpenenutb, Kak TNOBJIMSIET Ha CMEIIECHUE
paBHOBECHS YBEIUYCHUE JTaBJICHUA?
4. Ins obpatumoit peakuuu: C ) + 2H, y <> CH4 () BBIpa3suTb KOHCTaHTY
paBHOBecusi (Kp). Omnpenenuth, Kak IOBJIUSIET HAa CMEIICHUE pPaBHOBECHUS
YBEIIMUYEHUE J1aBJICHUS?
5. Kak noBiMsieT yMeHbILIEHUE JaBJICHUS Ha CMEUICHHE PaBHOBECHUS B CHUCTEME:
SO, () + Cl; (y < SO,Cl, (,? Belpa3uth KoHCTaHTY paBHOBecus (Kp) /Ui TaHHOU
o0paTuMoil peakuuu.
Bonpocel na npoeepky 3nanuii

Tema: «QJIEKTPOJIUTUYECKASA INCCOLHUALUSA. HTOHHO-

OBMEHHBIE PEAKIIMU B PACTBOPAX JJIEKTPOJIUTOB»
1. JlaiiTe onpeneneHus MOHATUAM AJIEKTPOJIUT U HEIIEKTPOIIUTHI.
2. ChopMmynupyiTe TPU TMOJOKEHUS TCOPUHU DIEKTPOJUTHYECKON THUCCOITUAITIU
IIBEJICKOTO XMMHUKa AppeHuyca.
3. Juccormarys KuciaoT (OAHOOCHOBHBIX, IByXOCHOBHBIX M TPEXOCHOBHBIX).
4. Jlucconmanus OCHOBAHMI (OTHOKUCIOTHBIX, JIBYXKHACIOTHBIX u
TPEXKUCIOTHBIX).
5. Hucconmanms CpeIHUX COJIeH, KUCIBIX U OCHOBHBIX COJIEH.
6. MonHble ypaBHEHMs peakiuil (Kakue BEIIeCTBa CIeNyeT M300pakaTh B BUJC
MOJIEKY L.
7. Crenenb aucconuanyu. KoHcTanTa qucconuanum.
8. . ®akTopbl BIMAIOUIME HA CTENEHb AMCCOLMAIMM (MpUpOJa PACTBOPUTEIS,
KOHIIEHTpaLUs pacTBOPA U HAIMYUE OJHOUMEHHBIX HOHOB).
9. CunbHbIe U ca0bIe SJIEKTPOJIUTHI.
Bonpocel na npoeepky nonumanus
1. CocraBbTe MOJEKYJISIPHbIE M HOHHO-MOJIEKYJISIPHBIE YpPaBHEHUS pPEaKIUl
B3aMMOJICUCTBHS B PACTBOPAX MEXY:
a) xjopuaoM Oapusi u cyibdaroM amoMmuHus; 0) dochopHOl KHUCIOTON U
HUTPATOM KaJIbLIMs; B) allETaTOM KaJIis U CEPHOUM KUCIOTOM.
2. Kakoe u3 BemiectB: KCl, FeSO,, zn(OH),, NaHCO,- B3auMOIEHCTBYET C
pacTBOPOM THAPOKCHJA HaTpus? 3anuIIUTe  MOJIEKYJSIpHbIE W HOHHO-
MOJIEKYJIIPHbIE YPaBHEHHUSI 3TUX PEaAKIUH.
3. CocTaBbTe MO TPU MOJIEKYJSIPHBIX YPAaBHEHUS PEAKIUI, KOTOPBIE BBIPAXKAIOTCS
MOHHO-MOJIEKYJIIPHBIMU YPaBHEHUSMHU:
a) Zn* + HS = ZnS + 2H"
6) H"+ OH =H,0O
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B) CO> +2H" = CO, + H,0
4. CocraBbTe MOJIEKY/ISPHBIE M HOHHO-MOJIEKYJISIPHBIE YpaBHEHWsS peaKInii
B3aumozeiicTBrs B pactBopax Mexay: a) FeCl, u KOH ; 6) MnSO, u (NH,),S;

B) CaCO, u HCl .

5. CocTtaBbTE€ MOJEKYJSIPHBIE YPABHEHUS PEAKIIMI, KOTOPHIE BBIPAXKAKOTCSI HOHHO-
MOJIEKYJISIPHBIMU YPABHEHUSIMU:
a) Pb** + H,S = PbS + 2H"
6)H 6) COZ +2H" = H,0 + CO,
B) Ba®> + SO; = BaSO,
Bonpocel na nposepky 3nanuii

Tema: «<AOHHOE IMPOU3BEJIEHUE BOJbI U BOJJOPOJIHBIN

IHHOKA3ATEJIb»
1. UTo Ha3bIBAIOT MOHHBIM ITPOU3BEACHUEM BOIbI?
2. Yto Takoe BOJOPOJHBIN OKa3aTeNb?
3. UTo Ha3bIBAIOT UHAUKATOPOM?
4. Kakue WHIUKATOPbl Ha3bIBAIOTCS KUCIOTHO-OCHOBHBIMHU?
5. Uto Ha3bIBaETCsI MHTEPBAJIOM NIEPEX0/Ia UHIUKATOPA?
6. Kakyro OKpacKy NPUHHMAET JIAKMYC B KHUCJIOM, HEUTPaIbHOW WM IIEIOYHOMU
cpenax?
7. Kakyro OkpacKy NpUHUMAET METUIIOPAHK B KUCJIOW, HEUTPAIBHON U IIEIOYHON
cpenax?
8. Kakyro oxpacky mnpuHumaeT ¢eHolPpTaJeuH B KHUCJIOW, HEUTpaibHOU W
IETIOYHOM cpenax?
Bonpocwt ha nposepKy nonumanusn
1. Psig pacTBOpOB coield , B KOTOPBIX KUCIOTHOCTh CPE/ibl YBETUUUBAETCS,
1) KCI, Na,COs; 2) CaCl,, FeCls; 3) CuSQO,4, Na,SOy4; 4) NaCl, KBr.
2. Psin pacTBOPOB COJIEH , B KOTOPBIX MIEIOYHOCTh CPEIbl YBETUUUBAETCS,
1) K3PO4, KCI, 2) Sf(NOg)g, Zn(N03)2, 3) RbCI, CUCIZ, 4) KZHPO4, K3PO4
3. Cpena pactBopa xsopuna xenesa (I1I)
1) menoynas; 2) kucnoTtHas; 3) cnaboienoynas; 4) HeUTpaibHasl.
4. Cpena pactBopa cyJibdaTta aTtOMUHUS
1) cnaGomienoyHasi; 2) HelTpanbHas ; 3) menodyHas ; 4) KUCIOTHas.
5. KoHuenTpanusi BOZHOTO pacTBOpa TMAPOKCUIA Kalausl COCTaBIsAeT 1 MOJb /nm°.
[Tpu ycnmosum 100% nuccoumannu KOH 3nauenune pH 3Toro pactBopa paBHO
1) 1, 2)10; 3)12; 4)14.
Bonpocwt na nposepky 3nanuii
Tema: «OKUCJIMTEJIBHO-BOCCTAHOBUTEJBHBIE PEAKIIUN)

1. Kakue peakiiuu Ha3bIBAIOTCSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?
2. Kak onpenensarecst CTOENEHb OKUCIEHUSA?
3. Ilepeuncnure BaKHEHIITME OKUCIUTEIN U BOCCTAHOBUTHIIH.
4. Kakue BELIECTBA 00Ja1aroT OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHOM
JIBOMCTBEHHOCTEIO?
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5. Knaccudukanusi OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakiuii (MIPUBEIUTE
TIPUMEPHI).
6. Meronbl coctaBienus ypaBuenuii OBP (npuBenute nmpumepst).
7. KakoBa pojb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIECCOB?
Bonpocel na nposepky nonumanus
Hcnonb3yst MeToA 3JIEKTPOHHOro OanaHca, pacctaButh Koddduuuentsl B OBP.
OnpenenuTb OKUCIUTENb U BOCCTAHOBUTEI:
1.Cu+ H2804(K0HH) — CuSQO, + SO, + H,0.
2. FeSO, + K,Cr,0; + H,SO, — Fez(SO4)3 + K,SO, + Crg(SO4)3 + H,0.
3. K,Cr,07 + KI + HCl — I, + CfCIg + KCI + H,0.
4. Cu+ HNOg(‘pag6) —> CU(N03)2 + N,O + H,0.
5. H,S + KMnO,4 + HCI — S + MnCl, + KCI + H,0.
Bonpocel na nposepky 3nanuii
Tema: «JEKTPOJIN3 PACIIJIABOB U PACTBOPOB
IJEKTPOJUTOB»
1. YUto nHazbiBaeTcs anekTponn3zoM? B dem pa3HuIla MPOLECCOB 3IIEKTPOJIM3a
pacIuiaBoB U pacTBOpoB. [IpuBecTr nmpuMepsl.
2. YTo Ha3bIBAECTCS ANEKTPOIU3EPOM?
3. Kak uywratorcs 3axonsl ®apanes? KakoBa o0oOmieHHass ¢Gopmyia JaHHBIX
3aKOHOB?
4. Yto Takoe BBIXOJ 10 TOKY?
5. Uto Takoe 3eKTpopauHUPOBAHUE METAIIIOB?
Bonpocul na npoeepky nonumanusn
1. Hanmucath ypaBHEHHUSI 3JEKTPOAHBIX MPOIIECCOB AJIEKTPOJIM3a BOJHOTO PacTBOpa
xnopuya Hatpusi — NaCl (rpaduroBsie 35ekTpob).
2. HanncaTh ypaBHEHHS 3JEKTPOIHBIX MPOILIECCOB 3JIEKTPOIN3a BOAHOTO pacTBOpa
cynbdara Hukens — NiSOy (rpaduroBbie 3JEKTPOIbI).
3. Hanucath ypaBHEHHUSI JEKTPOAHBIX MPOIIECCOB AJIEKTPOJIM3a BOJHOTO PacTBOpa
xsopuja Hukenst — NiCl, (HukeneBbIit aHo).
4. HancaTtph ypaBHEHUS 3JIEKTPOIHBIX MTPOIIECCOB AJEKTPOIU3a BOJHOTO pacTBOpa
Hutparta cepedpa — AgNO; (rpadutoBbIie IEKTPOIbI).
5. HanucaTh ypaBHEHUS 3JEKTPOIHBIX MPOIECCOB AJIEKTPOJIM3a BOJHOTO pacTBOpa
autpata Kanbius — Ca(NO3), (rpaduroBbie 7IEKTPOIBI).
Bonpocel na npoeepky 3nanuii
Tema: «PSJI HAINIPAKEHUS METAJIJIOB. TAJIbBBAHUYECKUE

JQJIEMEHTbBD»
1. Uto Takoe 3JeKTpOonpoBOAHOCTH? IIpOBOJHMKHM MEPBOrO M BTOPOIO
pona.
2. Kak BO3HMKAeT CKayOK MOTEHIMala Ha TPAHULIE METaJUI-3JEKTPOJIAT?
IToHsITME HOPMAJIBHOTO JIEKTPOAHOIO NOTEHLMAaNa. Y pasHenue HepHcera.
3. YT0 Takoe raJlbBaHUYECKUI JIEMEHT, U KaKUE MTPOLIECCHI TPOUCXOIAT
npu ero pabore?
4. I"anpBaHnYeckmii 3eMeHT SIkoOu-JlaHmams.
5. OJIC ranpBaHMYECKOTrO 3eMeHTa. Y paBHeHne HepHcra.
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6. Yro npencrasiisgeT coO0KH HOPMAJIbHBIN BOJOPOIHBIN 3JIEKTPOA?

7. Kakue ObIBatOT akKKyMYJISITOPBI U KaK OHU PaboTaroT?

Bonpocwt na nposepky nonumanusn

1. CocTaBuTh 3JEKTPOXMMHYECKYIO cxemy ['D, cocrosimiero u3 IMHKOBON
IUIACTUHKK, TIOTPYKEHHOM B pacTBOp cyibdaTa I[MHKA CO CTaHAapTHOMN
KOHIIEHTpaIMel, ¥ CTaHJAapTHOTO BOJAOPOJHOrO 3ekTpoja. Hamucars ypaBHeHUs
ANEKTPOHBIX MPOIECCOB U CYMMapHYI0 TOKOOOPa3yIoUIyI0 peakiuio. BeraucauTh
3Ha4YeHue cTaHaapTHoro Hanpspkenus (3C) I'D.

2. CocTaBUTH SIEKTPOXUMHUUYECKYI0 cxeMy ['D, B KOTOpPOM OJIOBO CIIY>KHJIO ObI
KaToJI0OM BO BHYTpeHHeHU 1ernu. Hamucath ypaBHEHUS SJEKTPOIHBIX MPOIECCOB U
CYMMapHyI0 TOKOOOpPa3ymoIlylo peakiuio. BbIYHCIUTh 3HAYeHHE CTaHIapTHOTO
Hanpspkenus (3/]C) raapBaHUYECKOTr0 3JIEMEHTA.

3. CocTaBUTh AJIEKTPOXUMHUYECKYIO CXEMY TajbBaHUUYECKOTO 3JIEMEHTA, B KOTOPOM
IPOMCXOIUT CyMMapHas TokooOpasymomas peakuus: Mg + NiSO, = Ni + +
MgSO,. Hanucate ypaBHEHUS 3JEKTPOIHBIX MPOIECCOB. BHIUUCINUTD CTaHIapTHOE
Hanpspkenue (3/1C) raapBaHUYECKOTO 2JIEMEHTA.

4. CocTaBUTh JJIEKTPOXUMHUYECKYIO cxeMy [, COCTOSIIEro M3 CTaHAapTHBIX
XpOMOBOTO W MEJIHOTO OJJIEKTpoJoB. HamucaTe ypaBHEHHS 3JIEKTPOIHBIX
npoiieccoB. Boeruucnuth cranpaptHoe HanpspbkeHue (D9/1C) ranpbBaHUYECKOTO
DIIEMEHTA.

5. Bomopomnsrii amektpon morpyxkern B 0,1 M pactBop H,SO,. Bwruamcauth
3Ha4YeHHE AJIEKTPOAHOTO MOTEHIIMAIa BOJOPOIHOTO SIEKTPOIA.

6.

Kpurtepun onennBanus

Omnpoc B BHIE TECTUPOBAHMS SBISICTCS OJHUM U3 00s3aTEIBHBIX JTAroOB
dbopMHpOBaHUS ATTECTAIIMOHHOTO MHHHMYMa JUIsl TOJy4YeHHUs JOIMycKa K
3aueTy/aK3amMeHy. MakcuMaibHOE KOJIMYECTBO OANJIOB, KOTOPOE MOXKET HabpaTh
CTYJIEHT B pe3yibTaTe KaKJIOro 3Tama MPOMEKYTOUHOHM arTrectanud — 5 0asuioB.
OneHka OTBEeTa CTYJIEHTa CKJIAJBIBACTCA KaK CpelHee 3HAYCHHE MPH OTBETE Ha
BOIIPOCHI TIPETOJaBaTess, KaXIbli W3 KOTOPBIX OIICHUBAETCS IO CIEIYIOIICH
TIKasie:

Kpurepuii oueHku bauan

JleMOHCTpUpYeT TMOJIHOE NOHMMAHHE IIOCTABJIEHHOIO  BOIPOCA, 5
JIOTUYHO U MOCJIEA0BATEIBHO OTBEYAET Ha Bolpoc. JlaeT pa3BepHyTHIN
OTBET C NMPAKTUYECKUMH NPUMEpPaMU

JlaeT MONHBIA W JIOTUYECKM MPaBWIBHBIM OTBET HA BOMNPOC, HO 4
chOpMyIUpPOBaTh MPUMEPHI MO PacCMATPUBAEMOMY BOMPOCY HE
MOET

JleMOHCTpHUpYeT YacTUYHOE NOHHMMAaHHE CYTH BOIIPOCA, CIOCOOEH 3
OXapaKTepU30BaTh CYTh (DMHAHCOBOTO SIBJICHUSL.

JleMOHCTpUpYeT HENMOHMMAaHHME BOIpOCca, OTBeYaeT ¢ HaiuuueM | Menee 3
rpyOBbIX OIIMOOK B OTBETE JIMOO HE OTBEYAET HA BOMPOCHI
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MaxkcruManabHOE KOJMYECTBO OajsioB, KOTOPOE MOXKET HabpaTh CTYACHT B
pe3yibTare oagopMIICHHS OTYETa M 3allUThl JJabopaTopHOM paboThl —3,34 Oaa.
HToroBeiii pe3yabTaT GOPMHUPYETCSI HCXOIS U3 CICAYIONINX KPUTCPUEB:

Kpurepuii onieHkn bana

HIMeroTcsi MeToIMKa BBITIOTHEHUS pa0OThI, BBIBOJIBI K KaKIOMY 3,34
3aJIaHUI0, PUCYHKH, CHUCTEMATHYECKOE PACIOJIOKCHHE OOBEKTa
ucciaenoBanusi. CTyIEHT CaMOCTOSITEIbHO BBITIONHSET BCE
3aJlaHus, 3aMUCHIBAET PE3YJIbTaThl, OGOPMIIACT M 3alUIIACT
pabory.

HNMeroTcsi MeTo/IMKa BBIMOTHEHUSI paOOThl, BBIBOABI K KAKIOMY 2
3aJIaHUIO. OTCyTCTBYIOT PUCYHKH, CUCTEMATUYECKOE
pacrnoiokKeHnue 00bEKTa UCCIICTOBAHMS.

NmeroTcsi MeToauKka  BBIIOJIHEHHS  paboThl.  OTCYTCTBYIOT 1

BBIBOJbI K KaXIOMY 3aJaHHMIO0, PHCYHKH, CHCTCMATHYCCKOC
PpaCIIOJIOKCHUC 00BeKTa HCCJICAOBAaHUs.

OtyeTt 1o J1abopaTopHO paboTe HE OPOPMIICH 0

Orenka 3a KOHTPOJIBHYIO padoTy, MPOBOAMMYIO B mUChbMeHHOW (popme — 10
O0amnoB. OlleHMBaHUE OTBETA CTYACHTA MPOU3BOAUTCS IO CIEAYIOMEH IIKaie
OaJJIoB:

Kpurepnii ouenkn o

JleMoHCTpUpyeT MOJHOE TOHUMAaHUE BCEX BOMPOCOB. 3anaun Bce peniensl | 10,0
c pacruanueM (¢GopmyJi, HEOOXOAUMBIE yYpaBHEHUS PEaKIUN MPaBUIBLHO
HaIKUCaHBI.

JlaeT MOCTAaTOYHO MOJHBIA OTBET. 3aJayd BCE PELICHBI C PACIHAHUEM 8,0
dbopmy, HeOOXOMMBbIE YpaBHEHHUS PEAKIIMI HE BCE HAKCAHBbI.

JlaeT HenoJIHbBINM OTBET HA OCHOBHOU BOIpoc. He Bce 3aaum pacCKpbITHI € 3,0
UCIIOJIb30BAaHUEM HEOOXOAUMBIX (OpMyJ, HEOOXOIUMBIE YpaBHEHUS
pEaKIMid HE BCE HANTMCAHBI.

Hert otBeTa 0

2.1.3. O6s13aTe/ibHAsE KOHTPOJIbHAsSL padoTa
IHosicHuTe/IbHAA 3aIUCKA

I[To gucuumimae  «XuMUS»  NOPEIyCMOTPEHO  JIB€  oOs3aTeNbHbIC
KOHTPOJIbHBIE pa0OTBHI.

O0bexTaMu gaHHOW (opmbl KOHTpoJia BbicTynaer kommerenuus: OK-10;
OK-11; TIK-23.

Ob6bekramu  oneHuBanus  sBisiorcs: OK-10  cmocoOHocThIO K
no3HaBaTenbHOM AestenbHocTH; OK-11 cmocoOHOCTRIO K abCTpakTHOMY U
KPUTUYECKOMY MBILUIEHUIO, UCCIIEI0OBAHNUIO OKPYKAIOLIEN Cpellbl ISl BBISIBJICHUS
ee BO3MOXKHOCTEM M PECypcoB, CIIOCOOHOCTBIO K TPHUHATHIO HECTaHAAPTHBIX
pemeHnii W paspemieHuto npobrseMubix cutyanmi; [1K-23  crmocoOHOCTRIO
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IPUMEHATh Ha MPAKTUKE HABBIKM MPOBEJACHUS U ONUCAHUS MCCIEIOBAaHUM, B TOM
YHCIIE SKCIIEPUMEHTAIIbHBIX.

3HAaHHEe CYTH  XUMHUYECKUMX  IIPOLECCOB, MNPOUCXOAIIUX  MEXKAY
OpPraHUYECKUMHU COEIMHEHUSMU; OCHOBHBIE 3aKOHOMEPHOCTH PEAKIUN MEXITy
OpPraHUYECKMMU BEILECTBAMU; aBTOMOOUJIbHBIE TOIUIMBA U TOPIOYUE U CMA30YHBIE
MaTepuabl, HOJUMEPHI, OJIUTOMEPBI U UX CUHTE3; KAUECTBEHHBIE PEAKIINH;

YyMEHHe  OCYIIECTBIISAITh  KOPPEKTHOE  MaTeMaTHYeCKOe  ONMCAHUE
XUMHUYECKUX SIBJICHUM TEXHOJOTMYECKHX MPOLECCOB; MPUMEHATH COBPEMEHHOE
XUMHUKO-aHAJIUTHYECKOE OO0OpY/OBaHHWE IMPU PEIICHWH MPAaKTUYECKHX 3aJ1ay;
IPOTHO3UPOBaTh M  ONPENENATh CBOMCTBA COECAWHEHUH M  HaIlpaBICHUS
XUMUYECKUX PEAKUUH; BBIIOJHATH TEPMOXHMMHYECKHUE PACUETBI, PpPacyeThl
XUMHYECKOTO U (pa30BOr0 paBHOBECHS, PABHOBECHsI B PacTBOpaXx; MCIOJIb30BATh
CIOPABOYHYIO JIUTEPATypy [Jsi BBINOJIHEHHUS PAacyeTOB; MPOBOAUTH PACUETHI IO
YPaBHEHUSM XUMUYECKUX PEAKIUI;

BJaJleHHe METOJMKaMHU pelIeHUs pacuy€THbIX 3aJad U BbIOUpaTh
panoHaIbHbIE CIOCOOBI UX PELICHUS;

XUMHUYECKOH HOMEHKJIaTypOll M TEpPMHUHOJIOTUEH, OCHOBHBIMHM (PU3HKO-
XUMUYECKUMH pacdyeTaMM M pacd€éTamMu MO YPAaBHEHUSM XUMUYECKHUX pPEAKLUN
METAJITyprUYECKUX MPOLECCOB, HABBIKAMHU BBINIOJHEHHUS! OCHOBHBIX J1a00paTOPHBIX
oreparuii, 6a3oil 3HaHUN U YMEHUHN AJI1 U3yUEHUS MOCIEAYIOUUX TUCIUILINH.

IlepeyeHb BONPOCOB, BBIHOCMMBIX HA KOHTPOJIbHbIE Pa00ThI
KontponbHas padora Ne 1 o reme: Benenue. CtpoeHue BemiecTsa
Bonpocwi na nposepky 3nanuii

1. OCHOBHBIE TOHATUS XUMUH.

2. 3aKOH COXpAaHEHHMSI MACCHI.

3. 3aKOH ITOCTOSHCTBA COCTaBa.

4, DKBHMBAJICHT, 3aKOH OJKBUBAJICHTOB, pacyeT »JSKBHBAJICHTHBIX Macc
2JIEMEHTOB U COCJIMHCHUM. .

5. I'a30BBIC 3aKOHEI.

6. OCHOBHBIE TOJIOKEHUS KBAHTOBOM MEXAHUKHU: OCHOBHBIE aTOMHBIE YaCTHIIbI,

JIBOMCTBEHHBIN XapaKTep JJEKTPOHA, MOHATHE 00 aTOMHOW OpOUTAIH, MPUHIIUIL
HeonpeneneHHoctu ['eitzendepra

7. I'maBHOE KBaHTOBOE uKCi0. DU3NUECKUIN CMBICI U YUCIICHHBIEC 3HAYECHHS.

8. OpbOutanbHoe (mMoO04YHOE) KBaHTOBOe uyucio. DoOpMBI  3JIEKTPOHHBIX
00JIaKoB.

9. MarHuTHO€ U CIIMHOBOE KBAaHTOBBIE YKCIIA.

10. DJIEKTpOHHAs CTPYKTYpa aTOMOB M MEPUOIUYECKASI CUCTEMA DJIIEMEHTOB.

11. TlpaBuia moCTPOCHHUS MHOTO3JIEKTPOHHBIX aTOMOB: 3arpeT [laynu, mpaBuio
XyHJ1a, TPUHIIUIN SHEPTreTUUECKOUN BHITOIbI KiiedKOBCKOTO.

12. [TepnoaUYHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB

13. Pa3mepbl u dHEPreTHYECKHUE XapaKTCPUCTHUKH aTOMOB.

14. Xwumudeckas CBs3b, BUIbl XUMHYCCKOM CBS3H.

15. TlapameTpbl XUMHYECKOM CBSI3HU.

16. Buasl XUMHYECKON CBS3H.
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17.  KoBaneHTHas cBsA3b. MeTO/ BaJE€HTHBIX CBS3EH.
18.  KoBaneHTHas noJispHas U KOBAJICHTHAs HETOJSIPHAS CBSI3H.
19. Mexanuszmbl 00pa30BaHMs KOBAJICHTHOM CBSI3H.
20. CBoiicTBa KOBaJICHTHOU CBSI3H.
21. HaceblaeMoCTh KOBaJIEHTHOU CBSI3U.
22. Ilonsipu3yemMocTh KOBAJICHTHOU CBSI3U.
23. HampaBieHHOCTh KOBaJIEHTHOU CBSI3H.
24. UWonHas CBs3b.
Bonpocel na npogepky nonumanuii
1. Onpenenurte YnuCI0 MOJIEKYJ U Maccy cepoBojiopoia H,S xuMudeckum
KOJINYECTBOM 3 MOJIb.
2. [IpuBenuTe 35IeKTPOHOTPAGUUECKYIO 3aITUCh PACTIPEACTICHUS IS
3d® seKTpOHOB.
3. YkaxuTe, Kakve U3 CIACAYIOIUX BEIECTB MOJSPHbIC, & KAKUE — HETOJSIPHbIC: a)
CHCI3, 6) COZ, B) CH4
4. CKOIBKO MOJIEKYJ cofiep>kuTcst B 10 M1 BoJiopojia pu H.y.?
Omnpenenure TUIBI CBsi3el Mex 1y aromamu B Mosiekynax HCl , Br, , NaHCO:s.
HCI, Br,.
5. CoctaBbTe JEKTPOHHYIO U 3JIEKTPOHHO-rpadudecKyto Gopmyiy Jijis aToma
cepedpa.
6. CocTaBbTe 3JEKTPOHHYIO U 3JIEKTPOHHO-TpapuyecKyto (hopmysry s HoHa
cepeopa.
7. Onpenenure TN XUMUYECKON CBSI3U B KaXKJIOM COCAUHEHUH:

H,, HCI, Al,S;, CaO, Cl,, H,S, NaCl, ZnBr..
8. BanummTe xumMuueckue ¢Gopmysibl kapOOHAaTa MarHus, HUTpaTa aJIIOMUHUS,
ruapocyiabpuna mMeau, cyiabpara wuruapokcoxpoma (III), cepHucTON KUCTOTHI,
ruapokcua onosa (I1).
9. Pasznosxenue OeproseToBoii coyn Bbipaxaercs ypaBHeHrnem KClO3; = 2 KCl +
30, CKOJIBKO JIMTPOB KHUCJIOPOAA BBIAEITUTCA NPU PA3JIOKEHUH & MOJIb
OepToIeTOBOM COMH?
10. ¥V xakoro »sjemMeHTa HauOoJie€ BBIPAKEHBI METAUIMYECKUE CBOMCTBA?
a) Li 6) Fe B) Nar) Mg.
Kontponbhas padota Ne 2 o Teme: OKUCTUTEILHO-BOCCTAHOBUTEIBLHBIE PEAKIIHH

U DJIEKTPOXUMUYECKHUE MPOLIECCHI

Bonpocel na nposepky 3nanuii

1. OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIE peakiuu. [loHsTue 00 okuciautTene u
BOCCTAaHOBHTEIJIE.

2. Baxnenniye OKUCIMTEIN U BOCCTAHOBUTEIIH.

3. THUIbI OKUCITUTETHHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

4, Mertoas! ypaBauBanust OBP.

5. OKuCIUTENBHO-BOCCTAaHOBUTEILHBIN TTOTeHIIMA. HampaBieHue npoTekaHus
OBP.

6. ["anpBaHWYECKHE DJIEMEHTBI. DJIEKTPO/IbI, JJIEKTPOIHbIC MOTCHIIAAIIBI.

1. DNEKTPOXUMUUYECKUI PSIJT HAMTPSYKEHU METAIIIOB.
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8. OnexTpoABMXKyLIas cuia (3.11.C.) TAIbBAHUYECKOTO 3JIEMEHTA.
Q. CraHaapTHBIN 3IEKTPOIHBIN NOTEHLIUA. DIEKTPO]l CPAaBHEHHUS.
10. VYpaBuenue Hepncra.
11. Tlonsipu3allMOHHBIE SIBJICHUS B TAIbBAHHYECKOM 2JIEMEHTE
12. Vcnonb3oBaHME rajJbBaHUYECKOTO JI€MEHTA B IPOMBIIIICHHOCTH
13.  Koppo3sus meramioB. Knaccudukanys KOppo3MOHHBIX MPOIECCOB.
14.  Xumu4deckas KOppo3Hus.
15.  DnekTpoxuMHuecKas KOppo3usl.
16.  Buasl 371eKTPOXUMHUYECKON KOPPO3UU
17. DnexTponau3 Kak OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLIECC.
18. DnexTpoau3 pacriaBOB AJICKTPOIUTOB.
19.  DnexTpoau3 BOJHBIX PACTBOPOB JIEKTPOIUTOB.
20. 3axons Papajes.
21.  DnexTpoisiu3 B MPOMBIILIEHHOCTH
22. DJIEKTPOXMMHUYECKHE CIIOCOOBI 3aIIUThI OT KOPPO3HHU.
23. XUMHUYECKHUE METOJbI 3aIIUTHI OT KOPPO3HH.
Bonpocel na nposepky nonumanuii
1. PaccraBbTe KOI(PPUIMEHTHI METOJAOM JJIEKTPOHHOIO OanaHca, YKaXuTe
OKHUCIIUTEIb U BOCCTAHOBUTEb!
Au + HCI + HNO3; — AuCl; + NO + H,0O
2. BeibepuTe  OKHCIHTEITHLHO-BOCCTAHOBHTEIBHBIC  pPEaKIUM W3  HIKE
IIPUBEIAEHHBIX:
a)Fezog +H, - Fe + H,O
0) HCl +MgO — MgCl, +H,0
B) NO + 02 — N02
F) Na, CO; + HI — Nal + H,O0 + CO,
OtBer obOocHy#Te. I OAHOM M3 OKHCIMTEIHLHO-BOCCTAHOBHUTEIBHBIX PEaKIUN
COCTaBBTE JICKTPOHHBIN OajaHc.
3. OnpeaenuTe CTEIICHN OKUCICHHS JIEMEHTOB B clieayromux BemectBax:  NO,,
CaCly, KI, AI(NOs); H,, Na,CO;, KOH, PCls.
4. CocTaBbTe CXEMBl JJICKTPOJM3a W HAIUIIUTE JJICKTPOIHBIC TMPOIECCHI: a)
pacIUIaBOB XJIOPHUAA Kajblvs, TUAPOKCUAA Kalusi, cyibdara JuTHs; 0) BOJIHBIX
pPacTBOPOB XJIOpHUIA MarHus, cyiabdara kanus, aurpara prytu(ll).
5. Ha cranbHO# KpbIIIKE OCTABJICHA MEHAs 3aKienka. YTo paHblIe pa3pylIuTCs
— Kpblka v 3akienka? [Touemy?
6. Ilpu anexTponuse pactBopa xsopuaa meau(ll) Ha anome Bwienuaocs 560 mi
rasa (H.y.). Haiitu maccy Menu, BbIJICTUBIIICHCS HA KaTO/IE.
7. OnpeaenuTs AJMEKTPOAHBINA MOTSHIIMAT HUKEIIS, OTPY>KEHHOTO B pacTBOP CBOECH
COJIM C KOHIIEHTpaluen papHoit C= 10° M.
8 .CranmapTHbiii moTeHIMan Meau paBeH 0,337 B, a nuHka —0,763. BerauciauThb
OJIC MemHO-IIMHKOBOW miemu Tpu ciaeayromux KoHneHTpamusx: Ccy =0,015
Cz, =0,025
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9. CrangapTHBIM 3JEKTPOJHBIA MOTeHIMAN IuHKa paBeH —0,763 B, BBIUYUCIUTH
CTENEHb AMCCOLMALMM COJM I[IMHKA, B CJIy4yae €cCJIM KOHIIEHTpalMs pacTBopa
C=0,45, A E=-0,832 B.

10.Onpenenuts SAC AI** - Mn?* raibBaHMYECKOTO DIEMEHTA.

11.0npexemurs DJC K - Mg ranpBaHIYeCcKOro 2JIEMEHTA.

Kpurepuu oneHuBanus

KoHTpoJsibHBIE MepONIPUATHSA KoamnuecTBo 0a1710B

BrinonHeHnue KOHTPOJIBHOMN paboThI Nel

max 10 6amoB
«BBenenue. CTpoeHHe BEIIECTBAY

Brinonnenue KOHTpPOJIbHOM ~ paboTer  Ne2
«OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu U | Max 10 6amwioB
AIIEKTPOXUMHUYECKUE MTPOLIECCHI»

2.1.4. TecTupoBaHue MUCbMEHHOE

[HosicuuTeIbHASA 3aNIUCKA

TectupoBanue kak (popmMa MUCbMEHHOTO KOHTPOJISI IMO3BOJIAET AaTh OLEHKY
3HAHUSM W HaBBIKAM CTYJEHTOB B YCJIOBHUSIX OTCYTCTBHSI MOMOILIUA CO CTOPOHBI
npenojasaresns. TecTupoBaHUE MPEANOJIaraeT UCIOIb30BAHUE PA3NMYHBIX BUIOB
TECTOB: 3aKPBITHIA TECT (MHOXKECTBEHHBIA BBIOOP), OTKPBITHIA TeCT (KpaTKui
OTBET), TECT Ha BbIOOP BEPHO/HEBEPHO, TECT HA COOTBETCTBHE. Vcmonb30BaHME
pPa3IMUHBIX BUJIOB TECTOB IIO3BOJISIET OIICHUTH YPOBEHb BIAJACHUS CTYJEHTOB
TEOPETUYECKUM MATEpPUAJIOM, a TAKKE YMEHHUE JIETaTh JJOTUUYECKUE BBIBOIBI.

O0bexTaMu gaHHOUM (hopmbl KOHTpoJisa BbicTymaer kommerenmus: OK-10;
OK-11; TIK-23.

Ob0bekramu  ouneHuBanus  sBistorcs:  OK-10  cmocoOHocThIO K
no3HaBarenbHol nearenbHOcTH; OK-11 cnocoGHOCTRIO K aOCTpakTHOMY U
KPUTUYECKOMY MBIIUICHUIO, UCCIIEIOBAHUIO OKPYKAIOIIEH CPe/Ibl JIJIsl BHISBICHUS
€€ BO3MOXXHOCTEH U PECypCOB, CIOCOOHOCTBIO K MPUHSATHIO HECTaHAAPTHBIX
pemieHUt W paspemieHuto npobseMHbix cutyaumid; I1K-23  cnocoOHOCTBIO
MPUMEHSTh Ha MPAKTUKE HABBIKW MPOBEJICHUS W OMUCAHUS HCCIETOBAHUM, B TOM
YUCJIE HKCIIEPUMEHTATbHBIX.

3HAHUME CYTH XHUMHUYECKUX  IMPOIECCOB, MPOUCXOMSIMINX  MEXIY
OPTraHUYECKUMU COEAMHEHUSIMU; OCHOBHBIE 3aKOHOMEPHOCTH PEAKIHUM MEXIY
OpraHUYECKUMHU BEIIECTBAMU; aBTOMOOUIIbHBIC TOTUIMBA U TOPIOYHUE U CMa30YHbIC
MaTepHaIbl, TOJIUMEPHI, OJINTOMEPHI U KX CHHTE3; KAYECTBEHHBIC PEAKIIHH;

yMeHHMEe  OCYILIECTBJISITh  KOPPEKTHOE  MAaTEeMaTH4YeCKOE  OMNHCaHUe
XUMHUYECKUX SIBJIEHUUA TEXHOJIOTMYECKHX IPOIECCOB; MPUMEHITh COBPEMEHHOE
XUMUKO-aHAJTUTHYECKOE OO0OpYyIOBaHWE TMPHU PEIICHUH TMPAKTUYCCKUX 3ajad;
MPOTHO3UPOBaTh M  OMNPENENATh CBOMCTBA COEAUHEHHM M  HamNpaBJICHUs
XUMUYECKUX PEAKIUH; BBITIOJHATh TEPMOXHMMHYECKHE PACUEThl, pPacyeThl
XUMHUYECKOTO U (ha30BOr0 PaBHOBECHS, PAaBHOBECHS B pacTBOpax; MCIOIb30BaATh
CIIPAaBOYHYIO JIUTEPATYPY JJISI BBITIOJTHEHHUS pPACUYETOB; MPOBOJIUTH PACUETHI IO
YPaBHEHUSAM XUMHUYCCKUX PEaKITHi;
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BJajJleHHe METOJAWKAMU peIIeHUs pacy€THBIX 3a7ad ©  BBIOWpATH
palroHaNbHbIE CIOCOOBI UX PEIICHHUS;

XUMUYECKOM HOMEHKJIATypOd H TEPMUHOJOTHMEH, OCHOBHBIMHU (DU3HKO-
XUMUYECKUMHU pacdyeTaMu M pacdyéTaMu MO YpaBHEHHUSM XUMHUUYECKHX peaKIui
METaJUTyprUYeCKHUX MPOIECCOB, HABBIKAMU BBITIOJIHEHHUSI OCHOBHBIX J1a00PaTOPHBIX
ornepanui, 6a3oil 3HaHUN U YMEHUM 7151 U3YYECHUS TOCIEAYIOMMX JUCITUTUINH.

ba3a tecroB

OneHka OCBOEHHUSI KOMIIETCHIIMI C TMOMOIIBI0 TECTOB HCIOJB3YETCS B
y4eOHOM TpoLecce MO JUCHUIIMHE «XUMUS» KaK KOHTPOJIbHBIA Cpe3 3HaHUU
YeThIpe pa3a B TEUYCHHE YYEOHOro cemecTpa. TecTUpoBaHHME, KakK IPaBUIIoO,
MIPOBOJIUTCS B AJICKTPOHHOH (hopMme.

1. Tema: «OCHOBHbBIC TOHSITHUS XUMUMY
1. XuMu4eckuii 371€eMEHT — HTO:
a) COBOKYITHOCTh OJIMHAKOBBIX MOJICKYJ;
0) COBOKYITHOCTh aTOMOB C OJIMHAKOBBIM 3apsIIOM SI/IpPa;
B) IIPOCTOE BELIECTBO;
I') BUJI aTOMOB.
2. Momnekybsl — 3T0:
a) XUMUYECKU HEJIETTMMBIC YACTHUIIbI, U3 KOTOPBIX COCTOAT BEIIECTBA;
0) DIEKTPOHEHUTpaTbHBIE YACTUIHI BEIIECTBA, OMPEACIAIONIUE €r0 XUMUYECKHE
CBOMCTBA;
B) YACTHIbI, JO KOTOPBIX pa3pylIalOTCsl BCE BEIIECTBA NpPH IUIABJICHUU W
UCIIapEHUH;
I') YaCTHIIBI, O KOTOPBIX Pa3pyIIAOTCS BEIIECTBA P XUMUUECKUX SIBJICHUSIX.
3. AToM —3T0:
a) HaUMEHbIIIAs YACTHUIIA BEIIECTBA, COXPaHSIOIIAs €ro CBOWCTBA;
0) 2JIEKTpOHEHUTpaJIbHAsI YAaCTHUIA, COCTOSINAs W3 TOJIOKHUTEIBHO 3apsyKEHHOTO
A]ipa U OTPULIATEIBHO 3aPSIKEHHBIX JIEKTPOHOB;
B) DJIGKTpOHEUTpasIbHAS HeleTMMast YacTHUIIa;
T') MOJIOKUTEIHHO 3apsKEHHAS DJIEMEHTapHAs YacTHIIA.
4. V3 mepedHss XMMHUUYECKHMX TEPMHUHOB BBIOCpUTE TMOHSATHE, OTMPEIEISAIONICe
«MPOCTOE BEILIECTBOY - 3TO
a) YHUCTOE BEIECTRO;
0) BEIIECTBO, COCTOSIIEE U3 AaTOMOB OJHOTO XMMHUYECKOTO DJIEMEHTA;
B) BEIIIECTBO, COCTOSAIIEE U3 AaTOMOB PA3HBIX XUMUYECKHUX IJIEMECHTOB,;
I') OTJEIbHBIE ATOMBI OJTHOT'O XUMHYECKOTO JIEMEHTA.
5. KonmuectBo BemecTBa (MoJjib), coaepkaiierocs B 49 r H,SO,, paBHO:
1) 0,5; 2) 5,0;3) 0,1 ;4) 0,05.
2. Tema «CtpoeHue aToMa»

1. Ha nsHepreTdeckoi auarpamMme pacrpeliesieHUus] SJIEKTPOHOB B OCHOBHOM
COCTOSIHUM aToMa

p Tl

4s 1]
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a) HApYLIEHUN HET

0) HapyllleH MPUHIUIT MUHUMYMa SHEPTUU

B) HapyUIEHO NMpaBuiio XyHa

r) HapyueH npuHuun [aynu

2. MaruuTHOe KBAaHTOBOE YHCIIO XapaKTePU3YET:

1) BpamaTebHbIE MOMEHT KOJIMYECTBA JIBUXKEHUSA &;

2) ¢popMy PIEKTPOHHOTO 00JIaKa;

3) pa3mep ANEKTPOHHOTO 00JaKa;

4) opHeHTAaIMIO AIEKTPOHHOTO 00J1aKka B MPOCTPAHCTBE.

3. Uncmo BakaHTHBIX opOHTaiell Ha BHEITHEM P-TIOypOBHE aToMa 00pa paBHO:
a) 0;

0) 1;

B) 2;

r) 3.

4. Onpenennte 3HaAYCHUE KBAHTOBBIX YHCEN JUIS BBIZCICHHOTO 3JIEKTpoHA Ha 4f-
HOJTypOBHE:

tiririrrnn
a) =4 I=0 m=6 s=1/2 B) n=4 |=3 m=2 s=1/2
0) n=4 1=1 m=2s=1/2 1) n=41=3 m=-2 s=1/2
5. Kakue AO Oyayr 3anojHsThca nepBbiMH: Op wiu 7s; 5d umm  7p?
a) 6p u 5d
0) 7su 5d
B) 6p u 7p
r) 7s u 7p
3. Tema «IleproIMYECKUI 3aKOH U IEPUOANYECKAsI CUCTEMA 3JIEMEHTOBY
1. Tun rubpuan3anuu aTOMHBIX opOuTanen yriepoaa B mojekyie CCly
a) sp
6) sp°
B) Sp°
I') HET THOpUIU3ALINH
2. JI;if KaKoro THIA THOPUAN3AIMA XapaKTepeH BaleHTHBIN yroa 120°?
a) sp
6) sp
B) Sp°
r) s°p’
3. B kakoMm psily COEAMHEHUH BCE CBSI3M KOBAJIEHTHBIC MOJISIPHBIC?
a) CaCl,, HF, Fe;
0 H,, COZ, HZSO4;
B) Nazo, Sg, NH3,
F) Hzoz, Hzo, HCI
4. oHHas cBs3b XapaKTepHa JJI COCIUHEHUS
a) H2504
0) CuSO,
B) Cu
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T ) CC 14
5. Mexay MoeKyJlaMu Kakoro BEIIECTBA BOSHUKAIOT BOJOPO/IHbIE CBA3U?
a) HI
0) HF
B) HZS
F) H,Te
4. Tect «XUMHUYECKAsT KHHECTUKAY

. Hannimre BhIpa)keHUE 3aKOHA ACHUCTBYIOIMINX MACC [T PEAKIIUU:
ZNO(F) + Oz(r) = 2N02(r)

a) v =kCnoCo:
0)v= kCZNoCoz
B) U= kCZNoCozczNoz
rjv= kC2N02
2. 3anuInTe BIPAKEHUE KOHCTAHTBI PABHOBECUS JJISl PEAKLIMU:
2NO(F) + Oz(r) > 2N02(r)
a) K, = [NOJ’[O,J/[NO,]?
6) K, = [NOJ[O.]/ [NO,]
B) K, = [NO,]"/[NOJ’[O;]
r) K, = [NO,])/[NO][O,]
3. Kak u3MeHHuTCS CKOpOCTh MPAMON pEaKUy MPH YBEIMYECHUH KOHIIEHTpalul
pearupyromnmx BeIecTB B 3 pasa:
ZNO(F) + Oz(r) g 2N02(r)
a) YMEHBIUTCA B 3 pa3a
0) yBenuuurcs B 9 pa3
B) yBenuuuTcs B 27 pa3
') HE U3BMEHUTCS
4. Kak U3MEHUTCSA CKOPOCTh MPSIMOM pEaKUUU MPU YBEJIMYEHUU KOHIEHTpAlUU
NO B 3 pa3a:
ZNO(F) + OZ(r) > 2N02(r)
a) YBEITUYHUTCS B 5 pa3
0) yBenmuuurcs B 25 pa3
B) yBenuuutca B 125 pa3
r) yBeauuuTcs B 32 pasza
5. UTOOBI CMECTUTh PABHOBECHE B CHCTEME B CTOPOHY OOpa3oBaHUs HMCXOJHBIX
BCIIIECCTB, HCOOXOAUMO:
ZNO(F) + Oz(r) g 2N02(r)
a) OBBICUTH JaBJICHUE
0) MOHU3UTH JIaBJICHUE
B) NMOHU3UTH KoHIIeHTparuo NO,
r) noBbICUTH KOHLIEHTpanuio NO u O,
5. Tema «CriocoObl BeIpaXEHUSI KOHIIEHTpaIuii. KomuraTuBHbBIC CBOMCTBA
pacTBOpPOB»
1. K 800 r 10 %-noro pactBopa mpubaBuiu 200 T Boasl. MaccoBas mons (%)
PaCTBOPEHHOIO BEIIECTBA B MOJYYEHHOM PacTBOPE
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1)4

2) 6

3)8

4) 2.

2. MonsipHast KOHIEHTpaIus (MOJIb/11) pacTBOpa, MOJy4eHHOro paz0aBienueM 250
M1 4 M pactBopa a0 1 nutpa, paBHa:

1) 3

2) 2

3)1

4) 0,5.

3. Crenens auccouuanuu GTopoBoAopoHoi kuciaotel B 0,02 M pacTBOpe paBHa
0,18. Koncranra nuccounanuu HF paBha:

1) 7,90-10™

2) 6,48:10

3) 6,48:10

4)3,24-10™,

4. Temnepatypa 3amep3anus pactsopa (0 C), moqydyeHHOro npu pacTBOPEeHUu 6 r
HeanekTpoauta (M = 60 r/mons) B 0,1 xr Boas! (K = 1,86 rpan.-Kr/Mob):

1) -18,6

2) -3,72

3)-1,86

4) -0,93.

5. KonmmdecTBO pacTBOPEHHOTO BelIeCTBa (MOJIb) B OJTHOM JINTPE PacTBOpa - 3TO
1. MOJISIPHOCTh

2. MOJISITBHOCTD

3. TUTP

4, HOPMAaJIbHOCTh

5. MOJIbHAS JT0JIS.

6. Tema «Teopus 3AEKTPOIUTHIECKON TUCCOLMALINI
1.  Camomnpou3BOJIbHBIM  pacmaj ~ MOJEKYJd  PacTBOPEHHOro  (MHOTAa
PaCIJIaBJICHHOT0) BEIIECTBA HA KATUOHBI M aHUOHBI HA3bIBAETCHL. . .
1) anexkTponuzom;
2) HOHHOW MPOBOAUMOCTBIO;
3) rOMOTeHHBIM KaTaJIu30M;
4) 3JIEKTPOJUTUUECKON AUCCOIHAIUEH.
2. CreneHb aUCCOIMAILIMM JJICKTPOJIUTA B PacTBOpPE MpHU JaHHOM TeMIieparype
3aBUCHUT OT...
1) armocdepHOro gaBiIeHuUS;
2) HamM4Msl KaTaau3aTopa;
3) KOHIIEHTpaluu PacTBOPa;
4) arperaTHOro COCTOSIHUSI DJIEKTPOJIUTA.
3. B 3aBUCMMOCTM OT YHCIEHHOIO 3HAYEHUA CTENEHU AUCCOLMAlUU o
pa30aBIEHHBIX PACTBOPOB JJICKTPOIMUTHI TMOAPA3ACIAIOT HA: a) CUJIbHBIE, O0)
cia0sble:
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1) a) a=60%; 6) a = 40%;

2)a) o> 80%; 0) a <20%;

3)a) a>30%; 6) a <3%;

4)a)a>0,3;6) a<0,03.

4. CteneHp AMCCOLMALINU CYJIb(QUTA Kaldus B BOJHOM PACTBOpPE C KOHIICHTpaluen

1 momb/n1 paBua 0,75. Berunciure KOHIEHTPAIUMIO HOHOB Kajusl B PacCTBOPE.

1) 0,75 Momb/m;

2) 2,25 MOJIb/II;

3) 1,5 momb/1;

4) 2 Mo/

5. BenuuuHOM, XapakTEepU3yIIIeW AUCCOUMAMI0 W HE 3aBUCSIIIECA OT

KOHIICHTPAIIUU PacTBOPa, SIBISIETCS. ..

1) KOHCTaHTa TUAPOIN3A;

2) HOHHOE MPOU3BEICHUE BO/IBI;

3) KOHCTaHTa JUCCOIMAIINH;

4) OTHOIIIEHHE KOJIMYECTBA PACTBOPEHHOTO JIEKTPOJIMTA K OOIIEH Macce pacTBopa.
7. Tema «OKHUCTUTETHHO-BOCCTAHOBUTEIBHBIC PEAKITII

1. Crenenn okucnenus pocdopa B coenunennu MgsPs:

a) +3

0) +2

B) -2

r)-3

2. YKOKHATE BEMICCTBO, B KOTOPOM aTOM YIJIEPOJ MMEET HauOOJBIIYIO CTEIICHb

OKHUCJICHHS:

a) CCly

0) CH,4

B) CHCl;

r) HCOOH

3. CreneHb OKMCJICHUS aTomMa a3ora B HOHE amMouust  NH,":

a)—3

0)—4

B) +3

r)+4

4. DNeMEHT MPOSBIISCT B COCAWHEHUSX MAaKCUMAIbHYIO CTCTICHb OKHCICHUS +5.

Kakyro 35eKTpoHHYI0 KOH(PUTYPAIIUIO BAICHTHBIX 3JIEKTPOHOB MOYKET UMETh 3TOT

AJIEMEHTa B OCHOBHOM COCTOSIHHH:

a) 2p°

6) 25°2p°

B) 3s°3p°

r) 4s%3d®

5. Cxema, oTpaxkarouiasi IpoIecc OKUCICHHUS:

a) S’ — S?

6) S — s*

B) S™— §*
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F) S+6 N S-Z
8. TecT o TeMe «DIEKTPOXUMHYECKUE TPOIIECChI»

1. Ilpu snekTponu3e pacTBopa cyibdpara MHKA C UHEPTHBIMH JJIEKTPOJaMHU Ha
aHOJI€ BBIJIEIISIETCS:

a) IIUHK; 0) KKUCIOPO;
B) BOJIOPO/I; T') cepa.

2. 00bem kucnopoaa (B J, H.y.), BBIICIUBILIErOoCS Ha MHEPTHOM AaHONE IpHU
IIPOITYCKAaHUM JJIEKTPUUYECKOrO TOKa cwior 20 A B TeyeHue 2,5 4 4yepe3 pacTBOp
cynb(dara Kanws, paBeH:

a) 10,4; 0) 11,2; B) 6,8; 1) 20,6.

3. [Ipu amextponmse 240 r 15%-ro pacTBOpa THAPOKCHMIA HATPUS HA aHOJE
BBIJIETMIIOCH 89,6 11 (H.y.) KUClIopoaa. MaccoBas 107151 BEIIECTBA B paCTBOPE MOCIIE
OKOHYaHUS 3JIEKTpou3a paBHa (B %):

a) 28,1; 6) 32,1; B) 37,5; 1) 40,5.

4. Tlpu 31eKTpoau3€e pacTBOpa XJIOpHUAa HATPHUsL 00pa3yroTCs:
a) HaTpUH U XJI0p;

0) TUAPOKCUJT HATPHUSI, XJIOP U BOJIOPO/I;

B) KHUCIIOPOJ U XJIOP;

I') HaTpUi, XJIOp U COJIsSIHAs KUCJIOTA.

5. [Ipu anexTponunse pacmiiaBa ruPOKCHIA HATPHUS HA aHOJIE BBIJEISICTCS:
a) HaTpuii; 0) BOJOPO/I; B) KUCIOPOI; T') BOJA.

9. Tema «XuMHYECKas TEPMOTMHAMIKA)

1. KosmuecTBEHHOE COOTHOILIEHHE MEXAY W3MEHEHHEM BHYTPEHHEHW DSHEPIHH,

TEIJIOTON U pabOTON yCTaHABIMBAET:

a) TMepBBIN 3aKOH TEPMOJIMHAMUKH;

0) BTOpOM 3aKOH TEPMOJANHAMUKHU;

B) TPETHIA 3aKOH TEPMOTUHAMUKH.

2. TepMoXuMuUs — 3TO:

a) pazien XUMUHU, W3YYarolIuil TeruioBble A(PPEKThl XUMHUECKUX PpEeaKIuil u
(ba30BbBIX MPEBpAICHU;

0) paznen XuMUU, U3yJaroluil KHHETUYECKHE 3aKOHOMEPHOCTH PEaKINK;

B) pa3fen XUMHUHU, HU3YYAOIIMN TayTOMEpPHBIE W HU30MEpHBIC MPEBpAICHUS
OPTaHUYECKUX COCIIMHCHUN;

T) pa3aei XUMHAH, U3Y4alonuii HEOpraHUISCKNEe KPHUCTaJLTbI.

3. TeroBoi 3¢ (dEeKT peakuu OKUCICHUS KHUCIOPOJOM DJIEMEHTOB, BXOJSAIINX B
COCTaB BEIIECTBA, 10 00pa30BaHUS BBICIINX OKCUIOB HA3BIBACTCS:

a) TeIJIOTOM CrOpaHus TOTO BEIIECTBA;

0) TEI0TON BO3TOHKH 3TOTO BEIIECTBA;

B) TEIJIOTOM aJICOPOIIMHU ATOTO BEIIECTBA;

T') TEIJIOTOM JECOPOITMH ITOTO BEIEeCTBA.

4. YueHblil, CO3/IaBIINNA TEPMOIMHAMUYECKYIO a0COIOTHYIO IIKATy TEMIIepaTyp:
a) A.llenscuii;

0) Y.KenbBuH;

B) [".®apenreiit;
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r) P.Peomrop.
5. Kakas tepmonuHamuueckass (QYHKUUS SBISETCS KPUTEPUEM JOCTHKEHMS
paBHOBecHsI  (KpUTEpUEM CaMOMPOMU3BOJIBLHOTO TMPOTEKaHMsI Tpoliecca) B
U30JMPOBAHHOMN cucTeme?
1) BHyTpeHHSIs1 SHEPTUS
2) sneprus ['u66ca
3) SHTaNBIHA
4) sHTpOnMS.

Kputepun onennBaHus

Onenka 1o pe3yiabTaTaM TECTHPOBAHHUS CKIAAbIBACTCS HCXOIS U3
CYMMAapHOTO pe3yJibTaTa OTBETOB Ha OJIOK BOIIPOCOB.

3.1.5. IlpoBepouHbIe 3ajaHuA (MHAMBUIYAJbHbIE)

IHosicHUTEIbHAA 3aIHCKA

NHnuBuayalibHble NPOBEPOYHBIE 3aJaHUS SABJISIIOTCS BAXKHBIM 3TallOM B
(GOopMHUPOBAHMN KOMIIETEHUMH oOydJaromerocs. BpINoaHEeHHE TakuxX 3aJaHUil
TpeOyeT HE TOJIBKO TEOPETUYECKOM MOArOTOBKHM, HO U CaMOCTOSTEIBHOIO
HAay4YHOIO IIOMCKAa. BpINoMHEHWe 3aJaHuii M UX [POBEPKA MO3BOJIIIOT
chopMUpOBaTh U  OLIEHUTh YPOBEHb OCBOEHHUS BCEX  KOMIIETECHLUH,
OpEeIyCMOTPEHHBIX pabodeil mporpaMMmod AMCUMIUIMHBL —MHAuBHIyambHOE
IIPOBEPOYHOE 3aJaHHE MPEIIOoNaraeT MOUCK U 00pabOTKYy CTaTUCTUYECKOTO,
TEOPETHUYECKOr0 U MPAKTUYECKOr0 MaTepuraa o 3alaHHON TeME.

Ob6bexkramu gaHHON (QopMBI KOHTpoOJiA BbicTymaeT kommereHims: OK-10;
OK-11; ITK-23.

O0bektamu  ouenuBanus — sBisroTcs: OK-10  cmocobHOCTBRIO K
no3HaBarenbHON nearenbHocTH; OK-11 cnocoOHOCThIO K aOCTpakTHOMY U
KPUTUYECKOMY MBILIEHUIO, UCCIIEIOBAHUIO OKPYKAIOIIEH Cpelbl ISl BBISBICHUS
ee BO3MOXKHOCTEM M pPECypcoB, CIIOCOOHOCTBIO K TPHUHATHIO HECTaHAAPTHBIX
pemieHnit W paspemieHuto npobiseMubix cutyanmit; I[1K-23  crmocoOHOCTBIO
IPUMEHATh HA MPAKTUKE HABBIKM MPOBEAECHUS U ONMCAHUS HCCIEHOBaHUM, B TOM
YHCJIE SKCIIEPUMEHTAIIBHBIX.

3HaHMEe CYTH XUMHUYECKHX  IMPOLECCOB, MNPOUCXOIALIUX  MEKIY
OpraHUYECKUMHU COEIUHEHUSMH; OCHOBHBIE 3aKOHOMEPHOCTH PEAKLUN MEXKIY
OpraHMYEeCKMMU BEUIECTBAMU; aBTOMOOUJIbHBIE TOIUIMBA U TOPIOYUE U CMA30YHbIE
MaTepHuabl, HOJIUMEPHI, OJIUTOMEPHI U UX CUHTE3; KAYECTBEHHBIE PEAKIUU;

YyMEeHHE  OCYUIECTBJISATh  KOPPEKTHOE  MAaTeMaTH4YeCKOe  OIMHMCAHHE
XUMUYECKUX SIBJICHUN TEXHOJOTMYECKUX MPOLECCOB; MPUMEHSATH COBPEMEHHOE
XUMUKO-aHAJIUTHUYECKOE O0OpYy/IOBaHHWE IMPU PEIICHUUM MPaKTUYECKUX 3aj1ay;
NPOTHO3UPOBaTh U  OMNPEIENATh CBOWCTBA COEAMHEHUH M HaAIpaBJiICHUS
XUMUYECKUX PEAKUUN; BBIIOJHATH TEPMOXMMHYECKHME PACUETBI, PacyeThl
XUMHYECKOTO U (pa30BOro paBHOBECHs, PAaBHOBECHSI B PacTBOpax; MCIOJIb30BATh
CIPABOYHYIO JIMTEPATYpy [JIsi BBINOJIHEHHUS PacyeToOB; MPOBOAUTH PACUETHI IO
YPaBHEHUSIM XUMUYECKUX PEAKIIUN;
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BJajJleHHe METOJAWKAMU peIIeHUs pacy€THBIX 3a7ad ©  BBIOWPATH
palroHaNbHbIE CIOCOOBI UX PEIICHHUS;

XUMUYECKOM HOMEHKJIATypOd H TEPMUHOJOTHMEH, OCHOBHBIMHU (DU3HKO-
XUMHAYECKUMH pacyeTaMH M pacuy€TamMu IO YPaBHEHUSAM XHMHUYECKUX peaKUui
METaJUTyprUYeCKHUX MPOIIECCOB, HABBIKAMU BBITIOJIHEHHSI OCHOBHBIX JIA00PATOPHBIX
ornepanui, 6a3oil 3HaHUN U YMEHUM 7151 U3YYECHUS TOCIEAYIOMMX JUCITUTUINH.

NHpuBuayanbHble JOMAlIHUE 3aJaHUsl pa3lciieHbl Ha 2 4YacTH —
oOs13aTeNbHBIC IJIST BBITTOJIHCHHMSI, SIBIISIOMIAECS 3TarioM (OPMUPOBAHUS JTOMyCKa
CTyJIEHTa K JIA0OpaTOPHBIM paboTaM; M JOTOJTHUTEIBHBIC 33JaHHUs, BHITIOJHICMbBIC
CTYIEHTOM B TIeiIX (OPMHUPOBAHUS  IOBBIINICHHOTO YPOBHS  OCBOCHHS
KOMITIETEHLIUM, a TAK)KE€ B TOM CIIydae, €CIM B TEYEHHE CEMECTpa CTYAEHT HE CMOT
HaOpaTh KOJIMYECTBO OAITIOB, HEOOXOUMOE I IOMYCKa K SK3aMEHY.

1. 3aK0oH COXpaHEHUsI MacChl (TPUBEAUTE MPUMEPHI).

2. 3aKOH MOCTOSHCTBA COCTaBa (MPUBEAUTE TPUMEPHI).

3. 3aKOH 2KBHUBAJICHTOB (MIPUBEAUTE MPUMEPHI).

4, 3aK0H KpaTHBIX OTHOIICHUH (IPUBEIUTE IPUMEPHI).

5. 3aKOH MPOCTHIX OOBEMHBIX OTHOIICHUN (TPUBEAUTE IPUMEPHI).

6. 3akoH ABorajpo. Uucno ABorazapo.

7. Jlaiite ompezneneHus MOHATUA «XxuMmH4Yeckas dopmynay. Kakue cenenus
MO>KHO y3HATh U3 XUMHUUYECKOU (DOPMYIIBI.

8. Urto BeIpaxkaeT CTpyKkTypHasi popmyna? s kakoro arperaTHOro COCTOsIHUS
BEIIECTBA OHA MTPUroAHa?

Q. Tunel XUMUYECKUX peakIuil (MpUBEAUTE TPUMEPHI).

10. Engununsl usmepenuss B MexayHapoaHoit cucteme CU (macca, oObewm,
IUIOTHOCTh, KOJWYECTBO BEIIECTBA, TeMIepaTypa, J[JIMHA, BpeMs, CHIa
AIIEKTPUYECKOTO TOKAa, JaBJICHHWE, CHJIa, DSHEPTUs, MOIIHOCTh, KOJIUYECTBO
AIIEKTPUYECTBA).

11. DnexTpoH, MPOTOH, HEUTPOH, PO aTOMa, KBAPKU U JICITOHBI.

12.  M3oromsl, n306apsl. PaccMOTpeTh HAa MpuMepe U30TOMOB BOJOPOIA.

13. Mopnenu atoma Tomcona, Pezepdopna u bopa.

14. T'nmaBHOE KBAHTOBOE YHUCIO (YTO OHO XapaKTEPHU3yeT, KaKUE YUCIICHHBIC
3HAUEHUS MOXKET MPUHUMATh, KAKUMU OyKBEHHBIMU M YHCIICHHBIMU 3HAYCHHUSIMU
o003HavaeTcs).

15. OpOurtanbHOE KBAHTOBOE YMCIIO (YTO OHO XapaKTepU3yeT, KAKUe YUCIECHHbIE
3HAYCHUS MOXKET MPUHUMATh, KAKUMU OyKBEHHBIMU M YHCIICHHBIMU 3HAYCHHUSIMU
o0o3HavaeTcs1, Kakoi (hopMyJIol orpeensieTcs).

16. MaruuTHoe KBaHTOBOE YMCJIO (YTO OHO XapaKTEPHU3YeT, KaKUEe YUCICHHbIC
3HAUCHUS MOXKET NMPUHUMATh, KAKUMU OyKBEHHBIMU M YHCIICHHBIMU 3HAYCHHUSAMHU
o003HavaeTcs1, Kakoh (hopMyJIoi orpeessieTcs).

17. CnuHOBO€ KBAaHTOBOE YHUCIO (YTO OHO XapaKTEepU3YyeT, KAKWE YKCIICHHBIC
3HAYEHUS MOXKET MPUHUMATh, KAKUMU OyKBEHHBIMU M YHCIICHHBIMU 3HAYCHHUSIMU
o003HavaeTcs).

18. DnextponHas kKoH(pUrypanus (IPUBEIUTE TPUMEPHI).

19.  TIlpunnun Iaymnm.
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20. IIpaBuno XyHnaa.
21. IIpaBuna KneukoBckoro (mepBoe U BTOPOE).
22. Knaccudukamusa snemeHToB  JlaByasbe, Jlebopeiinepa, Illankparya,
Heronenaca, Maiiepa.
23.  Ortkpsitue .M. MenneneeBbIM NEPUOJUYECKOTO 3aKOHA U TIEPUOTUIECKOM
cuctemsbl (cTapasi 1 HoBasi GOPMYJIUPOBKH ).
24.  CtpyKTypa NepUOANYECKON CHCTEMBI.
25. IlepuoanyHOCTH CBOMCTB aTOMOB 3JIEMEHTOB (aTOMHBIC PaUyChl, YHEPTHS
MOHM3AINH, CPOJCTBO K ICKTPOHY, JIEKTPOOTPHUILIATEIHHOCTb.
26. 3nauenue nepuoauueckoro 3akona J[.M. MeHnzaeneeBa U TeOpuu CTPOCHHUS
aToMma.
27. Kakue BOIPOCHI pelaeT XuMUYeCcKas TEpMOAMHAMUKA?
28.  JlaiiTe XapaKTepUCTUKY OCHOBHBIM MOHATUSAM TEPMOIMHAMHUKH: BHYTPECHHEH
SHEPIrUH, TEIUIOTE, paboTe, SHTAIBIINH.
29. Kakosa cyTh nepBoro Hauajaa TepMOJMHAMUKH?
30. Uro mHaspBaeTcs TEIIOBBIM d(PPeKkToM XUMHUYECKOW peakiuu. Yewm
OTJIMYAIOTCS YPaBHEHUSI XUMHUYECKUX PEAKIIMM OT TEPMOXUMUYECKHUX.
31. Cdopmynupyiite 3akoH I'ecca u crnencrBue u3 Hero. Yrto Takoe
TEIUIOTBOPHAsi CHOCOOHOCTH TOILIUBA?
32. Kaxkosa cyTh BTOporo Havana tepmoguHaMuku? Yrto takoe KIIJ| TermoBbix
MaIIfH, TOYeMy OH BCETJja MEHbIIIC €AUHUIIBI?
33. Uto Ttakoe cBoOoaHas »Heprus [ mbOca, CBA3aHHAs YHEPTHUS U SHTPOMHU?
34. Kak omnpenenutb  BO3MOXKHOCTh  CaMOINPOM3BOJIBHOTO  MPOTEKAHHS
XUMHYECKHUX PEaKINii, UX HAIIPABJICHHOCTbh U TIpeen?

35. Omnpenenuts TEIUIOTY CTOPAHUSI STUJICHA TIO PEAKIUU:
I C2H4(r) + 302(2 )= 2C02(r) + 2H20()K),

36. ecmu AHs, (CoHy) =2 xJlx/moinb, A Hyg, (CO,) = -394 k/Ix/Moub,

37.  AHg, (H20,) = -284,9 xJIx/mMonb

38. Kakosa TenioTBopHasi CIOCOOHOCTh 3TOTO Tra3a.

39. Boruucouth AG®gg peaxiuu M ONPEeAeTUTh MOXKET JIU ObITh BOCCTAHOBJICH
NiO g0 Ni mo peakiuu aTOMUHOTEPMUN? AG(NiO) = -211,6 xbx/monb, AG(H,0)

= -1582 k/I»x/Monb.

40. Paccumrath AG® 298 peakuu
i Fezog(k) + 3H2(r) = 2Fe(k) + 3H20(r)
41. ¥ ompenenuTh, BHIIIE KAaKOW TeMIEpaTyphbl BO3MOXKEH MPSIMOil MpoIiecc.
42. He mnpowsBoms BBIYUCICHHN, YCTAaHOBHTH AS°%gg CICHYIOMIMX pPEaKIIHMA:
2NH3(r) = Nz(r)+ 3H,
43. 2H25(r) + Oz(r) = ZS(k)'l' 2H20(>K).
44, Ha ocHOBaHWM W300apHO-U30TCPMUICCKUX ITOTCHIIMAJIOB OIPEICIIHTE,
BO3MOJKHA JIM PEaKins CHHTE3a aMMHaKa B CTAHIAPTHBIX YCIOBHUSIX?
45. Ha ocHoBanum 3HaueHuit A G° y93 0OpazoBanusi NiF,, NiCl, Nil, pemmre,
Kakasi U3 cojieil HanboJiee yCTOHUYnBa.
46. Ilpu B3ammopeicTBuM jkene3a ¢ xjopom obOpasyercs FeCl, wmu FeClg?
JloKa)kuTe TePMOJAMHAMUYCCKH.
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47. B03MOXHO I paCTBOPEHUE ATFOMUHUS B BoJie 10 peakuuu: 2Al ) + 6H,O
=Al (OH)3 + 3H2(r).

48. Bauser 1M arperaTHO€ COCTOSHUE TMPOCTHIX W CIOXHBIX BELIECTB Ha
BEJIMUYMHY HX TEPMOIMHAMHUYECKUX XapaKTepucTUK: AH%gg, AG® j98, S%gs.
[TpuBeauTe NpUMepHI.

49. JlaiiTe omnpe/ereHUE MOHATUIO MaccoBasi J0Js, MPOIEHTHAs KOHIIEHTpAaIHsl.
[TpuBenute hopmMyIIbl.

50. /[laiite ompeneneHue moHATUIO oObeMHas nons. [IpuBenure hopmybl.

51. Jlaiite ompeneneHUe TMOHATUIO MOJISIpHAs KOHUEHTpauus (MOJSIPHOCTB).
[TpuBenute hopMyIbI.

52. JlaiitTe  ompeneneHWe — TMOHSATHIO  JKBUBAJCHTHas  KOHIICHTpAIUsS
(mHopmansHOCTB). [IpuBeauTe OpMYIIHL.

53. laiiTe ompenelieHWE TOHITHIO MOJISIbHAS KOHIEHTpAmus (MOJSUTBHOCTB).
[TpuBenute hopmyIIbI.

54.  [laiiTe omnpeneneHue MOHATUIO TUTP pacTBopa. [IpuBenute hopmybl.

55. Jlaiite ompenefieHHWE TMOHSATHUIO MOJIbHAsI JOJS PACTBOPEHHOTO BEIECTBA.
[TpuBenute hopmyIIbI.

56. [laiiTe ompenereHUE MOHITHIO MOJIbHAs J0Js pactBoputens. llpuseaurte
bopMyIbL.

57.  [laiiTe omnpeneneHue MOHATHIO TNIOTHOCTH pacTtBopa. [IpuBenure GopmyIbl.
58. B 500 mu Boasr pactBopmim 448 1 razoo0paznoro NHjs. Haiiqute maccoByro
JI0JIF0 aMMHaKa B pacTBOPE.

59. B 400 M Boasl Opocwiii Kycodek KapOuia KaibIis TMPU STOM BBIICIHIOCH
9,96 n raza. Halimure MacCy MoJIyduBIIErOCsl OCaJIKa U OCTaBIIEHCS BOJBI.

60. Ckombpko rpammoB xjopuaa xeneza(lll) mamo pactBoputrs B 0,5 KT BOIBI
15 mpurotoiieHus 20% -ro pacreopa?

61. B 10 mutpax 20%-oro pactBopa HCI (m1.1,1 r/mn) pactBopuau 100 i
razoo0OpasHoro xmopoogopoxa.  Ompenenure W HCl B pactBope mocie
J00aBICHUS XJI0POBOIOPO/IA.

62. Paccuurate momsipHOoCcTh 40%-r0 pacTBOpa XJIOPOBOJIOPOIHOM KHCIOTHI
1. 1,2 r/mom.

63. Paccuurats HOpManbHOCTH 40%-TO pacTBOpa XJIOPOBOJOPOIHON KHUCIOTHI
1. 1,2 r/mom.

64. Paccuurtates MomsuibHOCTh 40%-TO pacTBOpa XJIOPOBOJIOPOJHON KHCIOTHI
1. 1,2 r/mom.

65. Paccuurarh MOJNBHYIO JI0JIFO pacTBopeHHoro BemiectBa 40%-ro pacTtBopa
XJIOPOBOJOPOAHOM KUCIOTHI M. 1,2 r/miL.

66. Paccuutarh MOJBHYIO JOJIIO  PaCTBOPUTEIIS 40%-ro  pacTBOpa
XJIOPOBOJOPOAHOM KUCIOTHI 1. 1,2 T/MII.

67. Ilepeuncnure cBOWCTBA MOJEKYISIPHBIX pa30aBIICHHBIX PACTBOPOB.

68. B yewm cymHocTs 3akoHa Payms?

69. Ilouemy pacTBOpHI 3aMep3alOT MpHU 00Jiee HU3KUX TEMIIepaTypax, a KUIIST
npu 0oJiee BBICOKUX TeMIIEpaTypax, YeM YHCThIe PACTBOPUTEITH?

70. KakoB (pusudeckuii CMBICT KPHOCKOITUYECKON TOCTOSTHHON ?
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71.  Yto Takoe aHTU(PU3HI U KAKYIO POJIb OHU UTPAIOT?

72. OcmMmoc, ocMoTHYecKoe JaBiieHue. 3akoH Bant-I'odda.

73. Kakue pactBopuTenM Ha3bIBAIOTCS 3JeKTposdTamu? B yem npuumHa ux
OTKJIOHEHUS OT 3aKoHOB Payns u Bant-I'odda?

74. KakoB cMBICII HM30TOHMYECKOrOo KoOd(@uIilMeHTa M KaKk OH CBSI3aH CO
CTETICHBIO TUCCOIMAIIUU DIIEKTPOITUTOB?

75. B dewm cyth 3akoHa paz0asiienust OcBanbaa?

76. B dem oTimune CUIBHBIX U CIA0BIX 3JIEKTPOIUTOB?

77. Yro Ttakoe Tocon-40 u Tocon-60, rae oHU NPUMEHSIOTCA?

78. CKOJBKO ODTWICHTJIMKOJS HYXHO pacTBOPUTh B | 11 BOJBI, YTOOBI
TeMIiepaTypa 3amep3aHus pacrBopa craia 30°C?

79. Tlpu kaxoil Temmeparype Oyner 3amep3aTb 45%-i1 BOIHBIA pacTBOP
ruIupuHa’?

80. Omnpenenuts TeMmmeparypy 3amep3aHusi S5%-HOro BOJHOTO pacTBOpa
XJIOpHJIa KaJIbIIMSI, €CTIU CTENEHb ero Aucconuanuu papua 70%?

81. CkoabKO IpaMMOB TIJIFOKO3bI HYKHO 100aBUTH K 100 T BOABI, YTOOBI pacTBOP
3akurnen rpu 110°C?

82. Bpruucauth ocMotuyeckoe napinenue 0,01M pactBopa K,SO, mpu 18°C.
CreneHb AuccouMalyu cojid B pactBope 87%.

83. [laiite omnpeneireHue TOHATHIO  CTeNneHb  okucieHus. [lpuBenure
a30TCOJICPKAINE COCTMHECHHSI CO BCEMH BO3MOXKHBIMU CTCTICHAMH OKHCIICHHUS
a3oTa.

84. [IlpuBenure mpaBwia ISl BBIYMCICHUS CTETICHH OKHCICHUS JJIEMCHTAa B
COEIMHEHUH (ITPUBEIUTE PUMEPHI).

85. laWite ompenclieHWEe  TOHATHSAM  OKHCIHTEIHLHO-BOCCTAHOBHUTEIIHHBIC
peakuuu (OBP), okuciieHne U BOCCTaHOBJIEHUE (MPUBEINUTE TPUMEPBHI).

86. Knaccudukarus OKHCJIUTEIILHO-BOCCTAHOBUTEIIHLHBIX peaxkuui
(MEXXMOJIEKYJISIPHBIE W BHYTPUMOJICKYJISIPDHBIC, pEaKIUd  CaMOOKHCIICHUS-
CaMOBOCCTAHOBJICHHUS (AUcCTponiopiioHupoBanus)). [IpuBenure npumepsl.

87. Oxwucnurenu (IpUBEIUTE MPUMEPHI).

88. BoccranoBuTenu (IpUBEIUTE IPUMEPHI).

89. Bemectsa, oOJagarome OKHCJIUTEIEHO-BOCCTAHOBUTEIILHOM
JBOMCTBEHHOCTBIO (MIPUBEIUTE TIPUMEPHI).

90. CocraBnenue ypaBHeHuit OBP u paccranoBka kKod(h(HUIIMEHTOB METOIOM
AIIEKTPOHHOTO OanaHca (MpUBEIUTE IPUMEPHI).

91. CocraBnenune ypaBHeHuid OBP u paccranoBka Ko3()QHUIIMEHTOB HOHHO-
AIIEKTPOHHBIM METOJIOM (METOJIOM MOJypeaKiinil) (MpUBEIUTE MPUMEPHI).

92. DOkBUBaJICHTHI W MOJSIPHBIE MAacChl OJKBUBAJIEHTA OKHCIHTEIS |
BOCCTAaHOBUTES (IPUBEIUTE IPUMEPHI).

93. Uro Takoe AneKTporpoBoIHOCTE? [IpoBOHUKH TEPBOTO U BTOPOTO POJIA.

94. Kak BO3HMKAET CKAayOK IMOTEHI[MAja Ha TPAHHIE METAUI-IJICKTPOIUT?
[ToHsiTHE HOPMAJIBHOTO JIEKTPOAHOIO MOTeHIHANA. Y paBHeHue HepHcera.

95. Uro Takoe raJibBAaHUYECKUHW SJEMEHT, U KaKhe TPOIECCHl MPOUCXOMIT TPH
ero padore?
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96. T'ampBanmueckuii anemMeHT AxkoOu-/lanu>is.
97. DBJIC ranmpBaHnueckoro aiemMeHTa. Y paBHeHue HepHcera.
98. Uro mpeacTasiseT co00il HOpMaIbHBIN BOJIOPOHBIA JIEKTPO?
99. TlanbBaHWMYECKUH DJIEMEHT COCTOMT M3  KOOAJIBTOBOIO  3JIEKTPOJA,
norpyxenHoro B 0,1M pactBop Hutpara kobanesra (Il), 1 HUKEeneBOTO AIEKTPOAA,
norpyxkeHHoro B pactBop Hutpata Hukens (lI). KakoBa nmomkHa OBITH
KOHLIEHTpAIUsl COJM HHKENS, YTOOBbI 3JIEKTPOJBIIKYIIAs CHUJIAa TAaKOTO 3JIEMEHTa
ObLIa paBHA HYJIIO?
100. CocraBbTe cxeMy rambBaHmdeckoro smementa m3 map Ni/Ni** u Cu/Cu®.
VYKaXuTe HalpaBJICHHE TOKA BO BHYTPEHHEW W BHEITHEN LETISIX.
101. Beruucnure moteHmuman npu Temmeparype 25°C MarHueBOro 3JIEKTpoja,
norpyxenHoro B 0,01 M pactBop cynbdara Maraus.
102. Bpramciure DJIC rambBaHUYECKOrO 3JEMEHTa, COCTaBICHHOTO U3
AJIEKTPOJIOB: METAJUIMUECKOTO Kaamus, nomenieHHoro B 0,01 M pactBop cynbdara
KaJIMUsI, 1 METaJUIMYeCKOro KaJMmus, MoMeleHHoro B 2 M pactBop cynbdara
KaJIMHUSI.
103. Kakue ObIBatOT aKKyMYJISITOPHI M KaK OHU paboTaroT?
104. Yro Takoe KOppO3HUs METAJUIOB, U KAKOBBI METObI OOPHOBI C HEN?
105. Kakas koppo3us HazbIBaeTcss Xumudeckoit? [lpuBecty npumepsl.
106. Kakas koppo3usi Ha3bIBaeTCs AeKTpoxumMudeckoi? [IpuBectu mpumepsl.
107. Tlouemy *xene30 MpU COMPUKOCHOBEHHH C OJIOBOM OKHCIISIETCS OBICTpEe, 4eM
YUCTOE KeNe30?
108. B pactBOp Xj0opuaa HATpHUs TMOMEIICHA TUTACTHMHKA M3 JKeJe3a M Keje3Has
IJIACTHHKA, CIIasHHAas ¢ Menplo. B kKakoMm cioydae KOppO3Wsl MPOTEKaeT
nHTeHCHUBHEE? OTBET MOTUBUPYUTE.
109. Jlyis 3amUThl OT KOPPO3HH CIUIABBI ATFOMUHUS, B YACTHOCTH JIOPATFOMUHUH,
MOKPBIBAIOT TOHKUM CJIOEM altoMUHUS. Ha KakoM CBOWCTBE aJTIOMUHHUSA 3TO
OCHOBAHO?
110. B Boay mnoMemeHbl IUIACTHHKA OIIMHKOBAaHHOTO JKejie3a W TUIACTHHKA
JTy>KeHoro xene3a. Kak mpoTekaet Koppo3us B IEPBOM U BO BTOPOM CiTydae?
111. Kak mpoTekaeT MpoIecc KOPPO3UH HKeje3a, MOKPHITOrOo CIOEM HHUKENS, B
KHUCJION Y IIETOYHOM cpefie, €CIIN 1IEJIOCTHOCTD CJIOS HapylieHa?
112. Yto Takoe oKcHIHAS IUICHKA, 1 KaKUe METAJIbI €¢ 00pa3yroT?
113. Kak Bimser BenuumHa pH cpenpl Ha KOPPO3WIO ATIOMUHUS, ITMHKA H
xKenesa?
114. Ha dyem ocHOBaHa 3allllTa METAJJIOB C TOMOIIbIO HHTUOUTOPOB?
115. Tlepeunciurte BaxHEHITHE METOIbI 3alIUTHI METAJIJIOB OT KOPPO3HH.
116. Ilouemy XUMHAYECKU YUCTOE KEIE30 SABJISIETCS Oonee
KOPPO3HMOHHOYCTOWYUBBIM 10 CPABHCHHIO C TEXHUYCCKUM?

3.2. ®opMbI NIPOMEKYTOUHOT0 KOHTPOJIS

[IpomexxyTouHast arrecTanus 3aKI04aeTcsi B OOBEKTHBHOM BBISBICHHUU
pe3ynbTaToB OOYYEHHS, KOTOPHIE MO3BOJISIOT ONMPEACIUTh CTENEHbh COOTBETCTBUSA
JIEUCTBUTENLHBIX PE3yJbTaTOB OOYYEHHsS U 3aIUIAHUPOBAHHBIX B IMPOTPaAMME.
HampaBnena Ha olieHuBaHHE OOOOIIEHHBIX PE3YJIBTATOB OOYYECHUS, BBISBICHUE
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CTENIEHU OCBOEHMS CTYJEHTaMH CHCTEMbl 3HAHUI M YMEHMI, MOJYyYEHHBIX B
pe3yJIbTaTe U3y4eHUs TUCHUIUIMHBL « XUMUS.

[IpomMexyTouHas aTTeCTalrs MO JUCHUILUINHE « XUMUSD) BKIIOYAET:

- DK3aMEH.

3.2.1. Jk3ameH
HosicuuTeIbHAA 3aNIMCKA

Dk3aMeH Kak (opma KOHTPOJS MPOBOAMUTCS B KOHIE BTOPOro yueOHOTO
CEMEeCTpa M MPEAIoIaraeT OLUEHKY OCBOCHUS 3HAHWW W YMEHMH, MOJyYEHHBIX B
xoqe yueOHoro mpouecca. [[ns momycka K 3K3aMeHy CTYIEHT JIOJDKEH MPOUTH
TEKYIIYI0 aTTeCTAIUIo, Tpearoiaramnyo Haoop oT 35 mo 70 GamioB, a Takke
MOJIyYEHUE TPEMHUAIBHBIX OAJIJIOB 32 BBINOJIHEHUE JOMOIHUTEIBHBIX BUIOB padoOT.
Meton KOHTPOJISL, HCIOJIB3YEMBIN Ha IK3aMEHE — MNCbMEHHBIN.

O6bekramu AaHHON (QopMbl KOHTpoJiA BbicTynmaeT kommereHims: OK-10;
OK-11; TIK-23.

Oo0bektamu  ouenuBanus — sBisioTcs: OK-10  cmocoOHOCTBRIO K
no3HaBarenbHoM nearenbHocTH; OK-11 cnocoOHOCThIO K aOCTpakTHOMY U
KPUTHYECKOMY MBIIUICHUIO, UCCIEOBAHUIO OKPYKAIOLIEH CPEIbl I BbISBICHUS
€€ BO3MOXKHOCTEM M PECYpCcOB, CIIOCOOHOCTBIO K MPHUHSATHIO HECTaHAAPTHBIX
pemieHuid u pazpemieHuto npoOiemubix curyanuii; I1K-23  cnocoOHOCTHIO
MPUMEHSTh Ha MPAKTUKE HABBIKU MPOBEICHUS U ONMUCAHUS UCCIEIOBAHMI, B TOM
YHUCJIE€ SKCIEPUMEHTAIIbHBIX.

3HAaHMEe CYTH XUMHUYECKHX  MPOLECCOB, MNPOUCXOIALIIUX  MEXKIY
OpraHUYECKUMU COEJUHEHUSMH;, OCHOBHBIE 3aKOHOMEPHOCTHU PEAKIUN MEXKITY
OpraHMYEeCKMMHU BEUIECTBAMU; aBTOMOOUJIbHBIE TOIUIMBA U TOPIOYUE U CMA304YHbIE
MaTepHuabl, HOJTUMEPHI, OJIUTOMEPHI U UX CUHTE3; KAYECTBEHHBIE PEaKIINH;

YyMeHHE  OCYUIECTBJISATh  KOPPEKTHOE  MAaTeMaTHYeCKOE€  OINHMCAHHE
XUMUYECKUX SIBJICHUM TEXHOJIOIMYECKUX IPOLECCOB; NMPUMEHATH COBPEMEHHOE
XUMUKO-aHATUTHYECKOE O00O0pYy/IOBaHHWE TIPU PEIICHUU TMPaKTUYECKUX 3aj1ay;
MPOTHO3UPOBaTh M  OINPENENIATh CBOMCTBA COCOUHEHHM W  HANpaBJICHUS
XUMHUUYECKUX PEaKlHil; BBIIOIHATh TEPMOXMMHUYECKHE paCyeThl, pPacyeThbl
XUMHUYECKOTO U (pa30BOr0 paBHOBECHs, PAaBHOBECHsI B PacTBOpax; MCIOJIb30BATh
CIIPAaBOYHYIO JIUTEPATYPY MJIS BBINIOJIHEHUS PACUYETOB; MPOBOAUTH PACUETHI IO
YPaBHEHUSIM XUMUYECKUX PEAKIINN;

BJa/IeHHMe METOJAMKAMU pelIeHUsT pacy€THBIX 3aJad M BbIOMpATh
palMoOHANIbHBIE CIIOCOOBI UX PELIEHUS;

XUMUYECKONM HOMEHKJIATypOd H TEPMUHOJOTHMEH, OCHOBHBIMHU (DU3HKO-
XUMUYECKUMH pacyeTaMu M pacyéTaMu IO YpPaBHEHUSM XUMUYECKHX peakuui
METaJUTypru4eCKHUX MPOIIECCOB, HABBIKAMU BBIIOJTHEHUS] OCHOBHBIX J1a00OPaTOPHBIX
oneparuii, 6a3oi 3HaHUN U YMEHUN JIJIs1 U3YUYEHUsI TIOCIICIYIOIIUX JUCIUTUINH.

3.2.2. Bonnpochl K 3K3aMeHYy

DK3aMEHAIMOHHBI OWJIET BKJIIOYaeT 3 BOMpOca, OJMH U3 KOTOPBIX
MO3BOJIAIOT OLIEHUTh YPOBEHb 3HAHUN, MPHUOOPETEHHBIX B MPOIECCE H3YyUEHHUs
TEOPETHUYECKOW YacTH, a JBAa — OLEHHUTHh YPOBEHb MOHHMMAHMS CTYJAECHTOM CYTH
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SIBJICHUSI U CIIOCOOHOCTU BBICKA3bIBATh CY)KJICHHUS, PEKOMEHJALMU MO 3aJaHHOU
npobJiieme.

JK3aMeHAIMOHHBbII OUJIeT COAEPKUT 3 BOMpoca:

1 Bonpoc u3 paznena « Teopernueckue OCHOBBI XUMUN

2 BOIIPOC — COCTaBIICHUE YPaBHEHHS METOJOM JJIEKTPOHHOTO OajaHca H3
TeMbl «OKUCIUTETBbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN

3 Bompoc — 3a/1a4a u3 pa3nenoB « TepmoanHamuka. PacTBopsny

Bormpocsl k 3k3aMeHy pa3AelieHbl Ha 2 YacTH:

- BOTIPOCHI [T OIICHKH 3HaHUI TeopeTHIecKoro Kypcea (1)

- BOIIPOCHI JUIsI OIICHKU TTOHUMaHus/ymeHus (2, 3 Bormpoc).

brox BompocoB k 3k3ameHy (popMHpyeTCs U3 Yuciaa BOIIPOCOB, U3yUYECHHBIX B
y4eOHOM CEMECTpE.

Bonpocwt 014 ouenku 3Hanuil meopemuueckozo Kypca
VYuebnsiii Moayis 1. Beegenue. CtpoeHue BelecTBa

1. OcHOBHBIE XHMMHYECKHE TMOHATHA. Martepuss | BelmecTBo. AToOM,
MOJIEKYJIa, XUMUYECKUN 3JIEMEHT. BAJIEGHTHOCTh M CTENEHb OKHUCIICHUS JIEMEHTA.
AToMHas U MoJIeKyIsipHas Macchl. KomuecTBo BEIECTBA — MOJIb.

2. OcHOBHbIE TOJOXEHUS U  (HOPMYIUPOBKH  (yHIAMEHTAIBHBIX
XUMUYECKUX TEOpPHUM UM 3aKOHOB: AaTOMHO-MOJIEKYJISIpHasE TEOpHUs, 3aKOH
COXpaHEHUsI MacChl M BSHepruM, llepuoamyecknii 3aKOH, TEOpUS XHUMHYECKOTO
cTpoeHus BeniecTBa. OCHOBHBIE MOJIOKEHUS U (POPMYIMPOBKU Ta30BBIX 3aKOHOB
XUMUH: TPOCTBIX OOBEMHBIX OTHOIIEHUM, ABOTajapo, ypaBHeHUe MeHeneeBa-
Knanelipona.

3. OcHOBHbIE TIOJIOKEHUS U (HOPMYIUPOBKU CTEXHOMETPUUYECKUX 3aKOHOB
XUMHUU: TIOCTOSIHCTBA COCTaBOB, SKBHUBAJIECHTOB, KpaTHBIX OTHoIIeHWH. [loHsaTue
XUMUYECKOTO SKBUBAJEHTa »JJIEMEHTa M coeluHeHud. MonspHas Macca
HKBUBAJICHTA ¥ MOJISIPHBINA SKBUBAJICHTHBIN 00bEM.

4. OOmee mnpencraBieHue 00 aToMe. DJEMEHTapHBIE YaCTHIBI aToMa,
aTOMHOE€ $]IpO, U30TOIbI, N300apbl, U30TOHBI.

5. lloBenenue osnexkrpoHa B arome. KBaHTOBBIM XapakTep HW3MEHEHUU
sHepruu. JIBOWCTBEHHas IMpUpoJa IJEKTpoHa. YpasHeHue Jlynm ne bpows.
[Tpuniun nHeomnpenenennocty [eizenOepra. [loHsTHe O BOJHOBON (YHKIIUU.
Ypasuenue llpeaunrepa.

6. I'maBHOe UM OpOUTATILHOE KBAaHTOBBIE YMCJIA. MarHuTHOE KBaHTOBOE
yucio. CHUH 3JIEKTpOHA M CIMHOBOE KBAaHTOBOE uucio. (CxeMa CTpoeHus
AIIEKTPOHHON 00OJIOYKH aTOMa IO YeThbIpeM KBaHTOBBIM unciaM. [Ipunuun [laynu
Y CJIEJICTBHS U3 HETO.

7. Onucanuie 3IeKTPOHHOW 00O0JOUKH aTOMa 3JIEKTPOHHBIMU (popMysiaMu U
anekTpoHorpadpuueckum  metogom. IlpaBuno I'ynma. ChnuHoBas — Teopust
BAJICHTHOCTH.

8. 3armonHeHne 3JIEKTPOHAMM SHEPIeTHUYECKUX COCTOSHHUNA aTOMa COTIJIACHO
MpuHIUIy MuHuMyMma 3Hepruu. [IpaBuina Kneukosckoro. [lopsamok 3amosiHeHUs
AJIEKTPOHAMHU JHEPreTUUYECKUX YPOBHEM WM TMOAYpOBHEW. MeanbHas u peasbHas
CXEMBI.
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9. OOmas »snekTpoHHas Qopmyiaa aromoB, s-, p-, d-, f-areMeHTHLI.
DJIEKTPOHHAsS CTPYKTYpa aTOMOB M IIEPUOIUYECKASL CUCTEMA DIIEMEHTOB.

10. 3akon Mo3znu. Ilepuoanueckuii 3akon 1. 1. Menneneera. CoBpemMeHHas
dbopmynupoBka 3akoHa. [IpyuunHa nepuoIMYHOCTH U3MEHEHUS CBOMCTB AJIEMEHTOB
U UX COEeIUHEHUMH.

11. Crpykrypa meproan4YecKOl CHCTEMBI 3IEMEHTOB. l[leprnoasl, TpyIIsl,
noArpynnel. llepponnueckoe W3MEHEHHWE CBOWCTB XUMHYECKUX JIIEMEHTOB.
Pannychl aTOMOB U MOHOB. DHEPrusi HOHU3ALMU. DHEPTUSI CPOJICTBA K DJICKTPOHY.
DNeKTpOOTPULATENBHOCTD. KucnotHo-ocHOBHBIE u OKHCIIUTEIIbHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA BemIeCTB. VI3MEHEHUE KHUCIOTHO-OCHOBHBIX H
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB BEILIECTB B 3aBUCUMOCTU OT CTEIEHU
OKHCJICHUS 3JIEMEHTA, OT IoJIokeHus B Tadimie [. . Menaeneena.

12. Xumuueckas cBA3b. YCIOBUSA €€ 00pa3oBaHUsl, NPUPOJA U MMAPAMETPHI
CBSI3U. DHEPreTUUECKUE KPUBBIE B3aUMOAECHCTBYIOIIMX aTOMOB BOJIOPO/IA.

13. KoBasienTHast xumu4deckass CBsi3b. OIHORNEKTPOHHBI MEXaHH3M €€
oOpazoBanus. [loHsTHE KOBaJEHTHOCTH 3JieMEeHTOB. KpaTHoCTh cBsizu. JlOHOpHO-
aKILETITOPHBIA MEXaHU3M 00pa30BaHUsI KOBAJICHTHOM CBSI3H.

14. HacplmaeMoOCTh M HaIpaBIICHHOCTh KOBaJE€HTHOM cBs3u. CTpykTypa
MOJEKYlI, G-, -, SP-, SP°-, SP>-TMOPHIM3ALHMS SICKTPOHHBIX OOJAKOB W
MPOCTPAHCTBEHHAS KOHPUTYpAIUs MOJIEKYJI.

15. IlonsipHasg W HENoOJsApHAs KOBAJEHTHAasl CBSA3b. JIMIMOJBHBII MOMEHT
CBSI3U U MOJIEKYJIbI. ['eoMeTpuyeckasi CTpyKTypa MOJIEKYJIL.

16. Onucanue XUMHYECKOW CBSI3U METOJOM MOJICKYJISPHBIX OpOuTaseH.
Cxema oOpazoBanus H, mo metony MO.

17. DHeprernueckue cxembl oOpa3zoBaHus Mosiekyl N, u O, mo meToay
MOJIEKYJIIpHBIX opOuTaneit (MO).

18. HNonnHass cBsa3b U ee cBoucTBa. IloHSATHE AIEKTPOBAJIECHTHOCTH.
Mertamnueckas CBsI3b, €€ OCOOCHHOCTH.

19. Bomopomnasi cBsi3b U €€ BIMSHHUE Ha (PU3NYECKHE U XUMUYECKUE
CBOMCTBA MOJIEKYJ. MEXMOJIEKYISIPHOE B3aUMOJCHUCTBHUE.

20. CtrpoeHue u CBOWCTBAa KOMIUIEKCHBIX COEIWHEHHM, UX YCTONYUBOCTb.
KoHcTaHnTa HECTOMKOCTH KOMIUIEKCHOTO MOHA. JIBOMHBIE COJIM.

21. KoMImeMeHTapHOCTh, KaK CTPYKTYPHOE COOTBETCTBHUE JIFOOBIX MOJIEKYI
WM YyYaCTKOB MOJEKYJ, OOYCIaBIMBAIOMIMX OOpa3oBaHUE CHEHUPUIECKUX
KOMIUIEKCOB (CIUpaieBUAHAS CTPYKTypa Oelka).

YueOubiit Moaysb 2. O01IMe 3aKOHOMEPHOCTH XUMHUYECKHUX MPOIIECCOB

22. OCHOBHBIE TOHATHS XUMHUYECKOW TEPMOAWHAMHUKHA. BHYTpeHHss
SHEPI'Us U PHTAJIBINS CUCTEMBI. [IepBbIil 3aKOH TEPMOIMHAMUKH.

23. TennoBbie 3¢pdeKkThl XUMHUECKMX peakiuil. Terora (HTANbIMA)
oOpa3oBaHMsI XUMHUYECKMX coenuHeHuil. 3akoH JlaByasbe-Jlammaca. OcHOBHOM
3aKOH TEPMOXUMUU — 3aKOH ['ecca U cleacTBHS U3 HETO.

24. Dutponus. HampaBiieHHE XHUMHYECKHUX MPOIECCOB B H30JHUPOBAHHBIX
cucremMax. BTopoi 3aKOH TEPMOJVHAMUKM.
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25. Dueprus ['n66ca. Hampasnenue u npeaen caMONpOU3BOIbHOTO TEUCHHS
XUMHYECKUX PEAKLINMN.

26. CkopocTb TOMOTEHHBIX peaklUHil. 3aBUCUMOCTb CKOPOCTH OT
KOHIICHTPAIIMM PEarupyronmx BeEIIeCTB. 3aKoH JeicTBus wmacc. KoHcTaHTa
CKOPOCTH PEaKLIHH.

27. 3aBUCUMOCTb CKOPOCTH pEAaKUUH OT TEeMIEpaTypbl W MNPUPOIbI
pearupytoiux BemecTB. [IpaBuno Baut-I'odda. [Tonstue 06 sHeprun akTupamum.
YpaBHeHue AppeHunyca.

28. CKOpOCTh TETEPOTCHHBIX XUMHUUIECKHUX peakiuid. Ux 0coOeHHOCTH.

29. OOpatumble W HeoOpaTHUMbIe peaklud. XHUMHUYECKOE pPaBHOBECHE.
KoncranTa paBHoBecusi. Cmenienue paBHoBecus, npuHiui Jle [larenbe.

30. ®azoBoe paBHOBecHE, OCHOBHbIE TOHATHS. (OIHOKOMIIOHEHTHBIE
CHUCTEMBI, TUarpaMma COCTOSIHUS BOJBI, (ha30BbIC TIEPEXOIBI.

31. KoneGatenpHbie peakiuu (nepuoanueckue peakuun). Kosebanus
KOHIICHTPAIU HEKOTOPBIX MPOMEXKYTOUHBIX COEAMHEHUW U COOTBETCTBEHHO
CKOpPOCTEN peakiui.

VYuebnsiii Moaysb 3. PacTBopsl

32. PactBopel. CriocoObl BBIpaKE€HUSI KOHIEHTpAuu pacTBopoB (%-Has,
MOJISIpHAsi, HOpMaibHas, TUTP). PactBopumocTs. CBOMCTBa HCTUHHBIX PACTBOPOB.
3akonsl Payns u Baut-T'odda.

33. PacTBOpPBI 21eKTPOIUTOR. TEOpHs AIEKTPOTUTHICCKON TUCCOITHAITIH.

34. CunbHble U ciaObie 3eKTponuThl. CteneHb aucconuanuu. Koncranra
aucconuani. ManopacTBopuMbIe 3JeKTpoduThl. [IponsBenenue pacTBOPUMOCTH
(ITP).

35. MonooOmenHble peakiuu. [IpaBuiia HamucaHusi MOHHBIX YpaBHEHHM
peakiuii. KucnoTel, OCHOBaHUS M COJAM C TOYKM 3pEHUS TEOPUU
ANEKTPOJUTUUECKON JUCCOUALINH.

36. DnekTpoauTrdeckas guccouuanys Boasl. IoHHOE TpOU3BEICHUE BOIBI.
Bonopoansiii mokaszarens. ['uaponus conelt (Bce cirydan).

37. Kiaccudukanus  aucrepcHbIX  cucTeM. MeToabsl  MOJy4YeHUs
KOJUIOMJHBIX PAcTBOPOB (IMCIieprupoBaHue, KoHjeHcanus). [loBepxHOCTHBIE
SIBJICHUSI, aJICOPOITHs. Y CTOMUYUBOCTD KOJUTOUTHBIX CHCTEM.

38. MukporeTeporeHHble CHUCTEMbl — CYCHEH3UU, OMYJIbCHUH, TEHBI,
a’pO30JIH.

VYueOnsbiit Moayib 4. OKUCIUTENHHO-BOCCTAHOBUTEIIbHbBIC
U DJIEKTPOXUMUYECKHUE TIPOLIECCHI

39. BO3HUKHOBEHHME JBOWHOIO JJIEKTPHUYECKOTO CJOS Ha TPaHMIE
METAJI—BOJIa, METAJUI—PAcTBOP. OJEKTPOAHbIE TOTeHIManbl. CTaHmAapTHHIN
BOJIOPOJIHBIN  DJIGKTPOJ. Psn  CTaHZApPTHBIX  AJEKTPOAHBIX  MOTEHIIMAJIOB.
Ypasuenue HepHcra.

40. Teopuss rajJbBaHMYECKHX DJJIEMEHTOB. MeEIHO-IITUHKOBBIA 3JIEMEHT
Hanmnsa Sxoou. DJIC ranpbBaHHMYECKOTO dJIeMEHTa. SIBICHUS NOJSIpH3alluk U
nenosisipu3anuu. KOHIEeHTpalMOHHbINA raJIbBAHUYECKUN 3JIEMEHT.
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41. CymHocth 3aekTponu3a. KaTolHble U aHOAHBIE TMPOILECCHl MpU
AIEKTPOJIN3E BOJIHBIX PACTBOPOB BJIEKTPOJMUTOB. DIJIEKTPOJIU3 PACIIIABOB. 3aKOHBI
®dapanes. BbIxoq mo Toky.

42. Kopposus MeramnoB. Kiraccupuxaius KOPpPO3HOHHBIX IMPOIECCOB.
CymHOCTh  XMMHUYECKOW UM DJIEKTPOXMMHUYECKON  Koppo3uu.  DakTophl,
ONpEEIAIIIME CKOPOCTh KOPPO3un. MeTO bl 3aUTHI METAJIIOB OT KOPPO3HH.

43. XuMHUYECKHEe MCTOYHUKH 3JeKTpuyeckor sHeprun (XUD3). Ilpunumn
JCWCTBUS  CBHHIIOBOTO  KHCIJIOTHOTO  akkymyssitopa. IlpuHnmm — mencrBus
HIEJIOYHOTO JKEJIE3HO-HUKEIEBOIO aKKyMYJIATOpA.

44. TlpuHiun JeiCTBUS KEIE3HO-MAPTaHIIEBOTO TaIbBAHUYECKOTO AJIEMEHTA
(Onement  Jleknmanmie).  TorumBHBIE — 37eMeHThl.  [lpuHnmn — nelcTBuUs
KHCIJIOPOJHOBOJIOPOJHOTO TOIJIMBHOTO AJIEMEHTA.

45. TlonsaTHe 0 KaTalnM3e M Karaiu3aTopax. ['OMOreHHbId M IreTepOreHHBIN
Karanu3. MexaHusMm JedcTBUs KaTanu3aropa. UHrHOUTOpBHI.

VY4eOHbIlt MOAYH 5. DIEMEHTHI OPTaHUYECKOU XUMUU

46. TlonmuMepbl U OUTOMEPHI — OTJIMYKE, MOJYUYEHUE C MTOMOIIBI0 peaKui
MOJIMMEPU3AIMM U TIOJUKOHJICHCAIUU, KJIACCU(UKAIMS, CBOMCTBA, OTHEIbHBIC
MIPEJACTABUTEIH.

VY4eOublit MoayIb 6. XuMHUUecKas UACHTU(PUKALIUS U aHATIU3 BEIlleCTBa

47. Meramibl, UX PpacIpOCTPAHEHHOCTh, TOJNIyYCHHE, (PUIUUYECKHE U
XAMHUYECKUE CBOMCTBA. XMMHUYECKUN aHAIN3 — KAYECTBEHHBIM aHAIN3 KATHOHOB
METaJUIOB, KaleJIbHbIMA aHaIN3 CTaJei U CILJIaBOB.

48. AHQIWTHYECKWHA CHUTHAJ KaK 3aBHCUMOCTH JOCTYIIHBIX HW3MEPEHUIO
KOJIMYECTB BEHIECTB OT HX COCTaBa (CIOCOO PErucTpauuu KOJIUYECTBEHHBIX
XapaKTEPUCTHUK BEILIECTBA).

49. OU3NKO-XUMUYECKHI aHammn3: Xxpomarorpadus (OymakHas, KOJOHOYHAS,
TOHKOCJIOMHAs, Ta30’)KUAKOCTHAs M Mp.); DJIEKTPOXMMHUYECKUE METOJAbl aHaIM3a
(TUTPUMETPUYECKUN, KOHAYKTOMETPUUECKUMA, TOTEHITMOMETPUUECKUN ).

50. ®usnveckuii ananm3 (criekTpodoToMeTpus u Jp.).

Bonpocwt na ouenky nonumanus/ymenuii

1. Kakoii peakinuu COOTBETCTBYET pacyeTHas (opmysia, BBHIBEJICHHAs M3 3aKOHA
I'ecca u ero cnenctBuii: A HO, ym = 2A HOgp.c - (3 A HOgp.a + A HOgp8).
a) 3A =B +2C; 0) 2C=3A + B; B)3A+B=2C; 1) 2C + B =
3A.
2. Tepmoxumuveckoe ypaBHEHHE peakiMu BoccTaHoBjeHHs okcupa memu (1)
BOJOPOJOM:

CUO(K) + H2(r) = CU(K) + HZO(;K), AHoggg = -120,5 KI[)K
Kakoit 06bemM Bogopoaa (H.y.) ObLT M3pacxoJ0BaH, €CJIM BhIACIUIOCH 72,3 kJ[x
TEIIOTHI?
3. B xakux peakuusix SHTPONUS YMEHbIIIAETCS:
a) 2Nag + 2H200 == 2NaOH,) + Hyry; 0) COxry+ 2ZMQry == 2MgO( + Cirpagy;
B) 4Fe(OH)2(K) + Oz(r)+ 2H20(>K) = 4F€(OH)3(K); F) 3F6203(K) + CO(F) == 2F€304(K)
+ COyp.
4. Kakoil u3 peakiuii COOTBETCTBYET BbIPAKEHHE KOHCTAHTHI PABHOBECHS
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[H.]*
K=-memeee :

[H.01°
a) HoO) > Oxry + Hany; 6) Sigg + 2H20¢) > SiOsq9 + 2Ho;
B) COy+ HoO(ry <> COsry + Hary; ) CHagry + HoOpry 2 COxry + 4Hyry.
5. OxucneHue cepbl MPOTEKAET MO YPaBHEHUIO: S+ Oy1)=SO;y. Bo ckonbko pa3
U3MEHUTCS (YBEIMYUTCS WM YMEHBIIUTCA) CKOPOCTh JTOM peakuuu Ipu
YMEHBUIEHUHU PEAKIMOHHOTO 00bema B 4 paza?
6. Koncranta ckopoctu HekoTopor peaknuu tnpu 20°C paBma 0,05 n/c.
Onpenenure KOHCTAHTY CKOPOCTH 3ToM peakuuu npu 70°C, eciau TeMnepaTypHBbIi
KOA(PGUIIUEHT CKOPOCTH PEAKIIMH PaBeH 2.
7. Kakue u3 yTBEep:KICHHI, XapaKTepU3YIOLIUX ACHCTBUE KaTAIN3aTOPA, IBIISIOTCS
BEPHBIMHU:
a) He U3MEHSET TEII0OBOro ddexra peakiuu;
0) CHM)KAET SHEPTUI0 aKTUBALMU MPSIMOW W OOpaTHOM peaklMH Ha OJHY U Ty K€
BEJIMYUHY;
B) CMEILIaeT paBHOBECHE;
I') COKpAIAET BpeMs JOCTUKEHUSI pABHOBECHS.
8. Kakoe Bo3zeiicTBue Ha peakunoHHYIO cucTeMy Nyqg+3Hy«>2NH;+92x/x
IpUBEJIET K YMEHBILIEHUIO BBIX0/1a aMMHUaKa
a) IOHMYKEHUE TEMIIEPaTyphl; 0) YBEIIMYEHUE PEAKIMOHHOTO 00bEMa;
B) MOBBIIIEHUE JIABJICHHUS; T') YBeJIMUeHUE KOHIIeHTpauu N,.
9. Omnpenenute npoleHTHYIO KoHieHTpauuto 0,8M pacTBopa cyibdara xenesza
(1. TnroTHOCTB pactBOpa 1,06 /M.
10. HexoTopslit BOgHBIN p-p HednekTponuTa Kumut mpu 373,52°K. Ompenenute
MOJISITTFHYIO KOHIIEHTPAIIUIO 3TOTO P-Pa.
11. KakuM MOJIEKYJISIpHBIM YpPaBHEHHUSIM COOTBETCTBYET COKpAllleHHOE HOHHO-
MOJIEKYJISIPHOE YpaBHEHUE: Ca’' +2F =CaF,
a) Ca(NOs), + 2NaF = CaF,+2NaNQOg; 6) Ca(OH), + 2KF = CaF, + 2KOH,;
B) CaCl, + 2HF = CaF, + 2HCI ; r) CaCl, + 2AgF = 2AgCl + CaF..
12. Bo3aeiicTBre kakux (pakTopoB ycuiuT ruapous ZnCly:
a) MOHMKEHUE TeMIIepaTyphl pacTBopa; 0) MOBBIILIEHUE TEMIIEPATYPhl pacTBOPA;
B) nmo0aBjieHHE BOJIbI; T) o0aBneHue pactsopa HCI.
13. Ykaxwure pacTBop ¢ HaubobIIell KoHeHTpanueii nonos H' (Mob/m):
a) pH=8; 6) [H]=10" B) pOH =3; r) [OH]=10"
B kakmx cimydasx MEpBBIA METAUT BBITECHSET MOHBI BTOPOTO M3 PacTBOpa €ro
COJIU:
a) Ca+ Mg?*; 6) Sn + Hg*";B) Ni + Ag*; ) Cd + Zn*".
14. Kakue wMeramubl MOTYT OBITh HCIOJIB30BaHBl B KadecTBE Karoja B
rajJlbBaHUYECKOM 3JIEMEHTE, aHOJJOM KOTOPOTO SIBJISIETCSI MapTaHeLl:
a) Mg; 6) Ca; B) Na; 1) Cr.
15. PabGorta kakoro rajbBaHUYECKOTO »dJEMEHTa OOYCIIOBICHA NPOTEKaHUEM
TOK006pasyroteit peakumu : 2Al + 3Co” = 2AIF + 3Co

a) Al / AICl; // CoCl, / Co; 0) Al / KAIO, // CoCl, / Co;

80



B) Al / Al,(SO,);3 // CoSO, / Co; r) Al / AI(NO3); /I Co(NOs), /
Co.
16. Yemy pasna D/IC (B) BaHanuii-MeHOTO TajdbBaHUYECKOI'O DJIEMEHTA, €CIU
KOHIIEHTpAIUsl NOTEHIIMAJIONPEIETAIoMmUX HOHOB y aHoaa 0,1 Monw/in, a y karona
0,1 MoJbB/1I.
17. Tlpum »5nexkTpoiu3e BOJHBIX pACTBOPOB KakuxX dJeKTpoiutoB pH 'y
HEPacTBOPUMOI'O aHOAA YMEHBIIIUTCS:

a) Crlg; 6) CsBr; B) Cu(NO3),; r) Aly(SOy)s.
18. Kakune nporieccsl mpoTeKaroT MpH aeKTposm3e BogHoro pactBopa PA(NO3), Ha
NaJJIaANEBBIX SJEKTPOIaxX:

a) Pd - 2" = Pd*"; 6) 2H,0 - 4e = O,+ 4H";

B) Pd®* + 2e” = Pd; r) 2H,0 + 2¢ = H, + 20H".
19. Kakas macca (r) BeliecTBa BBIAEIUTCS HA aHOJE, €CJIM Yepe3 BOAHBIA pacTBOP
SnCl, nponryctuts Q=0,2 F snekrpuuecTBa.
20. Kakue metamibsl OyayT pa3pyiiaTbes B aTMocepe BIaXKHOTO BO3IyXa:

a) Ag; 0) Sn; B) Li; r) Pt.
21. Ilpm HanmMuuM KakoM MpPUMECH PACTBOPEHHE XpoMa B KHUCIOW cpeje
3aMeJISIeTCA:

a) Mn; 0) Ni; B) Fe; r) Al.
22. Onpenenute MPOAYKTHl KOPPO3UU B HEUTPAIBLHOUN cpejie, MPU MOBPEKICHUH
IIMHKOBOTO MTOKPBITHS HAa KaIMHUU:

a) Cd*"; 6) Zn*"; B) OH™; r) H.
23 Kakomy 571€MEHTY COOTBETCTBYET XapaKTEpUCTUUECKas AJIEKTpOHHas Gpopmyra:
5s°5p".
24. ATOM Kakoro O3JICMCHTa HMEeT HauOOJIbIIee YHCIO HeCmapeHHbIX J-
DIEKTPOHOB:
a) Ho 6s°5d°; 6) W 6s°5d"; B) Pt 6s'50°;

r) Au 6s'5d".
25. Pacnonoxute B psAO MO YCUICHHIO METAIUIMYECKUX CBOWMCTB CIEAYIOIIUE
DJIEMEHTHI:

2) C; 6) Si: B) Ti: r) Ge.
26. B Kako#l U3 IPHUBEAEHHBIX MOJIEKYJ KOBAJIEHTHAs CBA3b MOJSAPHA:
a) H,Te 6) Os; B) H,0; F) Ho.

27. PaccraBbTe KOI(PGUIMEHTHI, YKAKUTE OKHCIHUTEIb M BOCCTAHOBUTENb, YTO
OKHUCJISIETCS, YTO BOCCTAHABIIMBAECTCS:

AgN03 + PH3 + Hzo — Ag + H3PO4 + HNO3

Hanummre ypaBHEHUE 2IEKTPOHHOTO OajiaHca.

3.2.3. Kputepuu ouieHUBaHUA
ATTecTanus npou3BOAUTCS OTIASIHHO M0 KaXXI0My BOIIPOCY OueTa.
bannbHO-peHTHHIOBas CUCTEMa  OLIEHKA  YCIIEBAa€MOCTH  CTYJEHTOB
YYUTHIBAET BCE BHJABl Y4YEOHOW JEATETLHOCTH CTYJICHTa, OICHUBACMbIC
OTIPEJICTICHHBIM KOJIMYECTBOM OayyioB. B uTOTOBYt0 cymmy OasioB BXOJIST
pEe3yabTaThl BCEX KOHTPOJMPYEMBIX BHJOB ACSATEIBHOCTU CTYJIEHTAa — JIEKIIHH,
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NPaKTHYECKHEe W J1a0OpaTOpHBIC 3aHATHs, JAOMAITHWE 3aJaHusl, KOHTPOJIbHBIC
paboOThI U T.1I.

Y4eOHBIM IUTAHOM 10 JUCHUIUIMHE «XUMHUS» MPEAyCMOTPEH BHJ
IPOMEXKYTOUHOM arrecTtaruu — 53k3aMeH. CTyaeHThl, HaOpaBIIUE B CEMECTpE
MeHee 51 Oamnma, CUMTAIOTCS HE aTTECTOBAHHBIMH TIO pe3ysbTaraM padoThl B
cemecTpe.

CrTyneHThl, HE BBINIOJHUBIIKNE B TOJTHOM OOBEME B TEUEHHE CEeMecTpa
3aJlaHus 110 JUCIUIUTHHE, BBITIOJIHSIOT U CHAIOT UX B COOTBETCTBUU C TpadUKOM,
pa3paboTaHHBIM Kadeapoil WK MPET01aBaTeIICM.
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I[TPMJIOKEHUE 2

METOJUYECKHUE YKA3AHUMA 110 ITIOJI'OTOBKE U ITPOBEJAEHNIO
VMHTEPAKTUBHbBIX 3AHATUIA

BBEAEHHUE

NHTepakTUBHOE  3aHATHE  MPEAINoiaracT  Kak  MHAWUBUIYAIbHYIO
MOJITOTOBUTENIbHYIO pabOTy CTYyNEHTa, TaK U KOJUICKTUBHYIO pabOTy Ha JIEKIIHH,
PaKTUYECKOM uiau JadbopaTtopHoM 3aHiATHM. CoaepKaHue HMHTEPAKTHUBHBIX
3aHATANA 1O OCHOBHBIM pa3feliaM JUCHUIUIMHBI yCTaHaBIUBAaeTCs B paboueit
porpamme.

Mecto mnpenogaBareisi Ha HWHTEPAKTUBHBIX 3aHATHUAX CBOAMUTCS K
HaIIPaBJICHUIO JESITENbHOCTH CTYJIEHTOB Ha JOCTWKEHUE LeNell 3aHATHs.
[IpenogaBareny Takke  pa3padarbiBaeT IlaH  3aHATHS  (0OBIYHO, 3TO
WHTEPAKTUBHbBIC YNPAKHEHUS U 3aJlaHUsl, B XOJE BBINOJHEHHS KOTOPBIX CTYAECHT
U3ydaeT Marepuan).

3alauaMy UHTEPAKTUBHBIX (POPM 00YUEHUS SBIISIOTCS:

- npoOyXIeHrEe y 00yJaromxcsi UHTepeca;

- s pexTUBHOE yCBOCHHE YUEOHOT0 MaTepuraa;

- CaMOCTOSITENIbHBIA TOWCK YyYallUMHUCSA TMyTE€d W BapUaHTOB
pelIeHrs TMOCTaBICHHON ydeOHOW 3agauu (BHIOOP OJHOTO W3 MPEII0KEHHBIX
BApUAHTOB WJIM HAX0XJIEHHE COOCTBEHHOI0 BapHaHTa U 0OOCHOBAHHE PELICHMS);

- YCTAaHOBJICHHE BO3JEHCTBHUS MEXAY CTyIAEHTaMHu, OOy4YeHue
paboTaTth B KOMaHJE, MPOSBIATH TEPHUMOCTb K JHOOOM TOUYKE 3pEHHs], YBa)KaTb
IpaBoO KaXkJ0ro Ha CBOOOJy CJIOBA, yBaXkaTh €ro JOCTOMHCTBA;

- (dopMHpoBaHrEe y 00yYaOIIUXCS MHEHUS U OTHOLLIEHUS;

- (opMupoBaHUE KU3HEHHBIX U TPO(ECCHOHABHBIX HABBIKOB,

- BBIXOJ] HA YPOBEHb OCO3HAHHOW KOMIIETEHTHOCTH CTYJICHTA.

IIpoBeneHNE MHTEPAKTUBHBIX 3aHATHN HANpPaBIECHO HAa OCBOCHHME BCEX
KOMITETCHIIUM, TTPEAYCMOTPEHHBIX padodeil MporpaMMoOi JUCITUTUTHHBI « XUMUS.
B pamkax ocBauBaeMbIX KOMIIETEHIIMH CTYJIEHThl MPHOOPETAIOT CIIEAYIONIne
3HAHUS, YMEHUS U HABBIKU:

OO0bexTamMu naHHOM (hopmbl KOHTpOs BbicTymaer kommereHius OK-10;
OK-11; ITK-23.

OObEeKTaMH  OLEHUBAHUSA  SABJISIOTCH: OK-10 cmocoOHOCTRIO K
no3HaBarenbHol nearenbHocTH; OK-11 cnocoOHOCTBIO K aOCTpakTHOMY U
KPUTUYECKOMY MBILIUICHUIO, UCCIEIOBAHUIO OKPY>KAIOUIEH Cpe/bl JJIsi BBISIBICHUS
€€ BO3MOXKHOCTEH U PEeCcypcoB, CIHOCOOHOCTbIO K MPUHSATHUIO HECTaHIAPTHBIX
peumieHuil W paspeuieHuto npoosemublx cutyanuii; [1K-23  cnmocobHOCThIO
MPUMEHSTh Ha MPAKTUKE HABBIKU MPOBEJCHUS U ONMUCAHUS UCCIEIOBAHUM, B TOM
YHUCJIE€ KCIEPUMEHTAIIBHBIX.

3HaHMEe CYTH XUMHUYECKHX  IMPOLECCOB, MPOUCXOIAIUX  MEKIY
OpraHUYECKUMHU COEIUHEHUSMH; OCHOBHBIE 3aKOHOMEPHOCTH PEAKLUN MEXKIY
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OpraHMYECKUMHU BEUIECTBAMU; aBTOMOOUJIbHBIE TOIUIMBA U TOPIOYUE U CMA304YHBIE
MaTepHaJlbl, IOJUMEPBI, OJINTOMEPBI U UX CUHTE3; KAYECTBEHHBIEC PEaKIINY;

YMEHHE  OCYLIECTBJIATH  KOPPEKTHOE  MAaTeMaTHUYECKOE  ONMCAHME
XUMHUYECKUX SBJICHUA TEXHOJOTMYECKHX IPOLECCOB; NPHUMEHITh COBPEMEHHOE
XMMHKO-aHAIUTUYECKOE OOOPYJOBAHME IPU PEIICHUU NPAKTHUYECKUX 3a/ay;
IIPOTHO3UPOBaTh M  ONPENENHATh CBOWCTBA COCAVMHEHUH W HaAIpaBJICHUSA
XUMUYECKUX PpEaKLUH; BBIIOJHATH TEPMOXMMHYECKHUE PACUETBI, PaCyEThl
XUMHYECKOTO U (pa30BOr0 paBHOBECHS, PABHOBECHsI B PacTBOpaXx; MCIOJIb30BATh
CIIPAaBOYHYIO JINTEPATYPY I BBIIIOJIHEHUS PACYETOB; MPOBOAUTH PACUETHI IO
YPaBHEHUSAM XUMUYECKUX PEAKLINN;

BJaJleHHe METOJMKAMM peIIeHHs pacuy€THBIX 3aJad U BHIOMpATh
palMOHAIIBHBIE CTIOCOOBI X PELIEHUS;

XUMHUYECKONH HOMEHKJIaTypOil M TEpMHUHOJIOTHEH, OCHOBHBIMH (PU3HKO-
XUMUYECKUMH pacyeTaMM U pacdy€ramMu II0 YPaBHEHUAM XMMHUYECKUX pEaKLUn
METAJITyprUYECKUX MPOLECCOB, HABBIKAMHU BBITIOJHEHHUS] OCHOBHBIX J1a00paTOPHBIX
oreparuii, 6a3oil 3HaHUIM U YMEHUHN I U3YUYE€HHUS MOCIEAYIOIUX TUCIUILINH.

1. VYEBHBII TUVIAH ITPOBEJIEHN S MHTEPAKTHUBHBIX 3AHATHI
Y4eOHBIM TIJIAaHOM JAUCHUIUIMHBI JUISI CTYJEHTOB OYHOIO OT/EJICHUS
npeaycMoTpeHo B iepBoM cemectpe 18 (10 neknmnoHHbIX, 8 1a00paTOPHBIX) YacOB
WHTEPAKTUBHBIX 3aHITUH.

Buj 3ansitus Hcnosab3yemble HHTEPAKTHBHbIE KoanuectBo
§ (J1, JI3) oOpa3oBaTe/ibHbI€ TEXHOJIOTUH 4acoB
=
S
1 J MoayabHasi exuHuNA 2. 4
Ctpoenue aroma u mnepuoandeckas cucrema J[.U.
MenneneeBa

1 JI Moayabnasi eguHuna 6. XuMuueckas KHHETHKA. 2
CkopocTh XMMUYeCcKux peakiuil. Karanus

1 JI3 Moayabnasi eguHuna 6. XuMuueckas KHHETHKA. 2
CkopocTh XuMudeckux peakuuid. Karanus

1 JI3 MoayabHast equHuNA 7. XUMHYECKOE PABHOBECUE 2

2 JIK Monayabnas eqxuauna 15. 4
DJIEMEHThI OPraHNYeCKON XUMHH

2 JI3 Monayabnas eqxuauna 15. 4
DJIEMEHTHI OPraHU4YeCKON XUMHUHU

NUTOI'O 12

JUIsE  TOCTMKEHUS TMOCTAaBJIEHHBIX LEJEH NpenofaBaHus JHACLUUTLIMHBI
pealin3yIoTcs CIeAYIOUINe CPECTBA, CIOCOObI U OpraHU3aI[MIOHHbBIE MEPOIPUSATHUS:
- W3y4YEHHE TEOPETHYECKOro Marepuaja JAWCHMIUIMHBI Ha JIGKIUSAX C
UCITIOJIb30BAHUEM KOMIBIOTEPHBIX TEXHOJIOTHM (MyJIbTUMEIUIHAS MpEe3eHTAlus U
BUJICODUITBMBI);

- CaMOCTOATEIBHOE M3YYEHHE TEOPETUYECKOT0 MaTepuana JUCLUIUIMHBI C

WCIIOJIb30BaHUEM HHTEPHET-PECYpCcOB, HH(OOPMALIMOHHBIX 0a3, METOAUYECKHUX
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pa3paboToK, creuuanbHOW y4eOHOM M HAyYHOW JUTEpaTyphl; - 3aKperyieHHe
TEOPETUUECKOT0  MaTepualia TMpH TPOBEIACHUU  Ja0OpaTOpHBIX  paboT ¢
UCIIOJIb30BAHUEM  COBPEMCHHOW  BBIYMCIUTEIBHOM TEXHUKM W  TAKETOB
TPUKIIaTHBIX porpamwm, BBITIOJTHEHHE po0JIEMHO-OPHEHTHPOBAHHBIX,
TIOMCKOBBIX, TBOPYECKUX 3/ IaHUI.

2. TIOPSIJIOK OPTAHU3ALIMA UHTEPAKTUBHBIX 3AHSITHII IO
JTUCLMITJIMHE

WNuTtepaktuBHbIi («Inter» - 3T0 B3aMMHBIN, «act» - J€HCTBOBATh) — O3HAYAET
B3aMMOJICHICTBOBAaTh, HAXOJUThCS B pexuMe Oecenpl, auaigora ¢ Kem-JIuoo.
Jpyrumu cinoBamMH, B OTJIMYAE€ OT AaKTUBHBIX METOAOB, WHTEPAKTUBHbBIC
OpUEHTUPOBaHbl Ha Oo0Jiee IIHPOKOE B3aUMOJEHUCTBHE CTYIEHTOB HE TOJBKO C
IpernojaBareyieM, HO M Jpyr ¢ JAPYIOM W Ha JOMUHUPOBAHHME AKTUBHOCTH
CTYACHTOB B Ipoliecce oOyueHus. Mecro mpenojaBaTelis Ha HWHTEPAKTUBHBIX
3aHATUSAX CBOJUTCS K HAIPABICHUIO JIEATEIBHOCTH CTYJIEHTOB Ha JIOCTUIKEHUE
nener 3ansatus. llpenonaBarens Takke paspalOaThiBaeT IUIaH 3aHATHS (OOBIYHO,
3TO WHTEPAKTUBHBIE YIPAXKHEHUS M 33JaHUSA, B XOJE BBINOJHEHUS KOTOPBIX
CTYACHT U3y4yaeT MaTepual).

WNuTepakTBHOE OOyuyeHHE — 3TO CHelMalbHas QopMa OpraHu3aluu
MO3HABATEJIbHOM JAesaTenbHOCTH. OHa MOApa3yMEBAaeT BIIOJIHE KOHKPETHBIE U
IPOTHO3UPYEMBbIE LIENH.

Ileny cocTouT B CO31aHUU KOM(POPTHBIX YCIOBUWA O0Y4YEHUS, IPH KOTOPBIX
CTYJEHT WJIH CIylIaTellb YyBCTBYET CBOIO YCHEIIHOCTh, CBOK MHTEIIEKTYaIbHYIO
COCTOSITENILHOCTb, YTO JI€JIa€T MPOAYKTHBHBIM CaM THpouecc OOydeHHus, AaTh
3HAHMS U HABBIKH, a TAKXKE CO3/1aTh 0a3y sl paboThl IO PEHIEHUIO MTPOOJIEM TOCIIe
TOT0, KaKk 00y4eHHe 3aKOHUUTCH.

JpyruMu clioBaMH, HMHTEPAKTHBHOE OOYy4Y€HHME — 3TO, MPEXKIE BCErO,
JMAJIOTOBOE 00YYEeHHE, B X0JIe¢ KOTOPOr'0 OCYIIECTBIIETCS B3aUMOCHCTBIE MEKIY
CTYJEHTOM M MPENOAABaTEIEM, MEXKY CAMUMU CTYIEHTAMHU.

IIpuHIMNBI padoThl HA HHTEPAKTUBHOM 3aHATHM:

- 3aHATHUE — HE JIeKIKs, a o0mas padora.

- BCE YYaCTHHKHM PaBHbl HE3aBHCHUMO OT BO3pacTa, COLUAIBHOIO CTaTyca,
OIbITa, MECTA Pa0OTHI.

- KaXJbIi YYaCTHUK HMMEET MpaBO Ha COOCTBEHHOE MHEHHE MO JH00MY
BOIIPOCY.

- HET MeCTa MPSMOM KPUTUKE JIMYHOCTH (MOABEPTHYTHCS KPUTHUKE MOKET
TOJIBKO UJes).

- BCE CKa3aHHOE Ha 3aHATHUU — HE PYKOBOJICTBO K JAEHCTBHUIO, a HH(MOpMAIUs
K Pa3MbILUICHHIO.

WuTepakTrBHOE 0OOy4€HHE MO3BOJISIET pellaTh OJHOBPEMEHHO HECKOJIBKO
3a/1a4, IJIABHOM W3 KOTOPBIX SIBJIAETCS Pa3BUTHE KOMMYHHUKATHUBHBIX YMEHUH U
HaBbIKOB. JlaHHOe oOOyuyeHHE T[OMOraeT YCTaHOBJIEHUIO 3MOLMOHAIBHBIX
KOHTaKTOB MEXJIy y4yallUMHCs, OO0EecreunBaeT BOCHUTATENbHYIO 3ajady,
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MOCKOJIbKY TIpHy4aeT paboTaTh B KOMaHJE, MPUCITYIIUBATHCS K MHEHHUIO CBOMX
TOBapHUIleH, 00ECIIeYnBaECT BHICOKYIO MOTHBALIMIO, TIPOYHOCTh 3HAHHM, TBOPUECTBO
1 (paHTa3U0, KOMMYHHUKAOCIBHOCTh, AKTUBHYIO JKM3HCHHYIO ITO3UIIUIO, IICHHOCTh
WHIUBUAYAJILHOCTH, CBOOOJY CaMOBBIPOKCHHUS, AaKIEHT Ha JIeSITEIbHOCTD,
B3aMMOYBKCHHE M JIEMOKPATHYHOCTh. VICTOJIb30BaHKE MHTEPAKTUBHBIX (HOpPM B
nporiecce oOy4YeHHUs, KaK TOKa3bIBaeT MPAKTHKA, CHUMAET HEPBHYIO Harpys3ky
oOydJarommxcs, JaeT BO3MOXHOCTh MEHATh (POPMBI HMX JICSITEIBHOCTH,
MEPEKITIOYATh BHUMAHUE HA Y3JIOBBIE BOIPOCHI TEMBbI 3aHSITUM.

B yueOnoil gucummuinHe — «XHUMUS» ~ UCHOJB3YIOTCS  OJWH  BH]
WHTEPAKTUBHBIX 3aHITUH:

- paboTa B MaJIbIX rPyIIIaXx.

Paboma ¢ manvix 2pynnax — 3TO OJHA U3 CAMBIX IOMYJISPHBIX CTPATETH,
TaK Kak OHa JaeT BCEM CTYyJEHTaM BO3MOXKHOCTh Yy4YacTBOBAaTh B padoTe,
MPAaKTUKOBATh HABBIKM COTPYIHHYECTBA, MEKJIMYHOCTHOTO oOOmeHus (B
JaCTHOCTH, YMEHHUE aKTUBHO CIyIIIaTh, BIpaOaThIBaTh OOIIlee MHEHHE, pa3peliaTh
BO3HHUKAIOIIHE Pa3HOTIacHs).

3. COAEP KAHUE N THOOPMALIMOHHOE OBECIIEYHEHHUE
WHTEPAKTUBHBIX 3AHATUM

Jo Havaga Jja0opaTopHOil _padoThl _(QOpMHUPYIOTCH OpHUraabl _H3
CTYJIE€HTOB, MpeACTABJAAIONNE c000il - Majble rpynnbl.  Jlajgee kaxkaasi
CPYNIa noJy4aer J0NMYyCK K padoTe M0 TeXHUKe 0e30NACHOCTH M IIPOBEIEHUI0
ONbITOB.

1. Jlexyuonne 3ansamue — pazo0p KOHKPEMHbIX CUMYaAyuil ¢ My1bmu-meoud.
Mooynvnas eounuya 2. CmpoeHnue amom
(4 uaca)
Leab: 03HAaKOMJIEHHME CO CTPOEHHEM aToMa, C JJIEKTPOHHOM U 3JIEKTPOHHO-
rpaduueckoii popmynamu aroma.
Bonpocwt 0n1a 3akpennenusn

1. OCHOBHBI€E MOJIO)KEHUSI KBAHTOBOW MEXAHUKH: OCHOBHBIE ATOMHbBIE YaCTHUIIbI,
JIBOMCTBEHHBIN XapaKTep JJIEKTPOHA, MOHATHE 00 aTOMHON OpOWTaIM, MPUHITUT
HeonpeneneHHoctu ['eitzendepra

2. I'maBHOE kBaHTOBOEC UMCI0. PUNYECCKUN CMBICII M YHMCJICHHBIC 3HAUCHUS.

3. OpOuransHoe (1MoOOYHOE) KBaHTOBOE YHMCIO. DOpMBI  AIEKTPOHHBIX
00J1aKOB.

4, MarauTHoOE ¥ CIIMHOBOE KBAaHTOBBIE YHCJIA.

5. DJIEKTPOHHAS! CTPYKTYpPa aTOMOB U MEPUOANYECKAST CUCTEMA DJIEMEHTOB.

6. [IpaBuna mocTpoeHUsT MHOTO3JIEKTPOHHBIX aTOMOB: 3arpet [laynu, mpaBuio
XyHJa, TPUHILIUI SHEPTreTUUECKOM BhITOIbI KileuKOBCKOTO.

1. [leproan4HOCTh B U3MEHEHUH CBOVMCTB 3JIEMEHTOB

8. Pazmepnl u 3HEpPreTHYECKHUE XapaKTepUCTUKU aTOMOB.

2. Jlekyuonne 3anuamue — pazdop KOHKPEMHbIX CUMYAYULL ¢ MYTbMUu-Meoud.
MoayabHas equHuna 6. XuMuueckas KUHeTHKa. CKOPOCTh XUMHUUYECKUX
peakiuii. Katanus
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(2 uaca)
Heab: 03HaKOMJIEHUE C MMOHSATUEM CKOPOCTH XMMHUYECKOU peakiuu 1 (akTopamu ,
BIIUSIIOIIMMH HAa HEE, OCHOBHBIM 3aKOHOM KHHETHKH.
Bonpocwt ona 3akpennenusn
1. Yto moHMMAIOT MO/ CKOPOCThIO XUMHUECKOM peakiuu? B kakux equHuIax oHa
n3MepseTcs?
2. Kaxkue pakTopbl BAUSIIOT HA CKOPOCTh XUMUYECKON peakiuu?
3. 3aBHCHMOCTh CKOPOCTH PEAKIIMU OT KOHIICHTPAIIMU PEarnpylonuX BEIIECTB B
TOMOTE€HHOW CUCTEME.
4. 3aBUCHUMOCTh CKOPOCTH PEaKIMU OT KOHIEHTPALMHM PEarupyromunx BElIECTB B
reTEPOTEHHOU CUCTEME.
5. 3akoH IEHCTBYIOMUX MacC (OCHOBHOU 3AKOH XUMULL).
6. KoncTanTa cKOpOCTH XUMHUYECKOU PEaKIUH.
7. BnusHue TemmepaTyphl Ha CKOPOCTh XMUMHUYECKUX peakiuil. [IpaBuino Bant-
[odda.
8. Uro Takoe KaTtalu3aTop, KaTalu3, WHTHOUTOP, KATaJTUTUYECKUE SIIbI,
MIPOMOTOPHI U 111 YETO OHU HYKHBI?
9. KakoB MexaHW3M JCHCTBUS KaTalM3aTOPOB B TOMOT€HHOW M Te€TEPOTreHHOMN
cucremax?
1. Jlabopamopnoe 3auamue — paboma 8 Manivlx epynnax
MoayabHas exuauua 6. Xumndeckass KuHeTHKA. CKOPOCTh XUMHAYECKUX
peakumii. Katanus
(2 uaca)

Lenb paboThl: M3yueHue BIUSHUS KOHLEHTPALMM pPEarupyrolnX BEIIECTB,
TeMIEpaTyphl U ICUCTBUS KaTalM3aTOpa Ha CKOPOCTh XUMHUECKON PeaKilvu.
Bonpocwt 0na npedsapumenvnoii no020moeKu K 1ad60opamopHomy 3aHamuro
1. Ckopocth xuMuueckoi peakuuu coctanisieT 0,2monb/m-4 npu 40°C. KakoBa ona
npu 100 °C, ecnu remnepatypHbiii KOAQPHUITMEHT CKOPOCTH PEaKIuu paBeH 27
2. Bo ckombko pa3 yMEHBIIUTCS CKOPOCTh XWMHUYECKOW pEakluu, eciu
TeMIeparypy raszoBoid cmecu NoHU3UTh OT 140 go 110 °C? TemneparypHbiii
K02 (PUITMEHT CKOPOCTH peakIuu paBeH 37
3. TemneparypHbiii K03h(GUIIMEHT CKOPOCTH PEAKIUHU ISl XUMUYECKON peakiuu
pasen 2. IIpu 0°C ckopocTts ganHOU peakuuu coctasiser 0,04 mons/iru. Kakosa
CKOPOCTH 3T0M peakiuu mpu 20 °C?
5. Ha ckonbko rpaaycoB cileAyeT H3MEHUTb TeMIlepaTypy, UTOObI CKOPOCTh
peakuuu Bo3zpocia B 81 pa3? TemmneparypHblii KO3QGUIUMEHT CKOPOCTH peakluuu
paBeH 3.
6. Hanucate BbIpaxkenue ckopoctu peakuuu: PBO; oy + 2H, ) = PB () + + 2H,0
(x) COIVIACHO 3aKOHY JeHCTBUS Macc. Kak M3MEHMTCA CKOPOCTh pEakLuH, €ClIu
YBEIMYUTh KOHIIEHTpAIMIO BoAgopoaa B 4 paza?
7. Hanucatp BbIpaxkeHue ckopoctu peakuun: CO ) + 2H; ) = CH30H (4,
COIIACHO 3aKOHY JEMCTBUS Macc. PaccuMTaTh, Kak M3MEHUTCS CKOPOCTh 3TOMU
pEeaKIuu, €CIu YBEJINYUTh JaBJICHUE B CUCTEME B 2 paza?
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OnbiT 1. 3aBUCMMOCTh CKOPOCTH XHMMHUYECKOW pEaKIuUh OT KOHIICHTpAIUU
pearupyroumx BeIecTB.
OnebIT 2. 3aBUCUMOCTb CKOPOCTH PEAKIIUU OT TEMIIEPATyPhl
2. JlabopamopHoe 3anamue — paboma 6 MAavlx 2pynnax
MoayabHast equHMIA 7. XMUMUYECKOE PABHOBECHUE
(2 uaca)
[leab pabotel: M3ydeHuwe BIMSHUS W3MEHEHHUS KOHIICHTPALUKM PEarupyrommx
BEILIECTB U TEMIEpaTypbl Ha CMEIICHUE XUMHUYECKOTO PaBHOBECHUS OOpaTUMOM
peaKiuu.
Bonpocwt 015 npedsapumenvhoil n0020mMo8KuU K 1a00pamopHomy 3aHAMUI0

1. Kakue peakium HasbiBaloTCsa HeoOpaTUMbIMH U oOpatumbiMu? [lpuBenute
PUMEPBI.

2. JlaliTe ompeneneHue NOHATHIO XUMHUYECKOe paBHOBecne. Kak MOKHO
UCIIOJIb30BAaTh 3aKOH JIEUCTBYIOIIMX MAacC JIJIsl OOpaTUMBIX PEaKIHii?

3. JlaiiTe onpeaeseHue MOHATHUIO KOHCTAHTA PABHOBECHS.

4. CBs3p KOHCTaHTbl PaBHOBECHS C PAaBHOBECHBIMHU KOHUEHTpamusmu. Ot
KakuX (paKTOpOB 3aBUCUT 3HaYEHHE KOHCTAHThI PaBHOBECHS?

S. Chopmynupyitte npunuun Jle-Illatense. Kakue ¢akropbl BIMSAIOT Ha

N3MCHCHHNC XUMHNYCCKOI'O paBHOBGCI/IH?
OnpiT 1. Biamsaue wu3MeEHEHUS KOHIOCHTpAallMK PCarupyromunx BCHICCTB Ha
XUMHUYICCKOC paBHOBECHC.

4,  KPUTEPUU OLUEHUBAHUS PABOTbHI CTYJIEHTOB HA
NHTEPAKTUBHbBIX 3AHSTUAX

Kaxnmas ¢bopmMa MHTEPAKTUBHOTO 3aHATHS HareliecHa Ha (OPMHUPOBAHHE Y
CTYJICHTOB HaBBIKOB KOJUIEKTHBHOW pa0OTHI, a TAK)K€ HABBIKOB (hOPMYIUPOBAHUS
COOCTBEHHBIX BBIBOJIOB M CYKJIEHHUM OTHOCHUTEIHHO MPOOJIEMHOTO BOIpPOCA.
Bmecte ¢ TeM, ¢hopMbl TpOBENEHUS MPEAYCMOTPEHHBIX 3aHATUN pa3IUvaroTCs,
MOATOMY KPUTEPHUU OIIEHUBAHUS YCTAHABIUBAIOTCS OTAEIBHO JUIS KaXI0U (OpMBI
3aHATHI. MakcuMallbHBIN 0alil 32 yyacTue Ha 1abopaTOpHOM 3aHSTUU — paboTe B
MaJIbIX TpyMmnax Jjisi CTYJI€HTOB O4HOM (opMbl oOyueHus — 3,34 Gaa.
Kputepumn onnennBaHusi padoThl CTY/IeHTa B padoTe B MAJIbIX Kpyrax

Kpurepui 10

[TpuHMMaeT akTUBHOE y4acTre B pab0Te rPpyMIbl, BEICTYHAET OT UMEHU 3,34
IpynIibl ¢ pEKOMEHJAUSIMU 10 paccMaTpuBaemMoi mpodieme a1udo
JIOTIOJTHSIET OTBETUMKA

[IpyHUMaeT akTUBHOE y4acTue B pabOTe rPYIIIbI, Y4aCTBYET B 2,0
00CYXXJICHUSIX, BEICKA3bIBACT TUIIOBBIE PEKOMEHIAIINH 110
paccMaTpuBaeMoil mpoodieMe, TOTOBUT BO3PAXKEHUS OMIMIOHEHTAM,
OJIHAKO CaM HE BBICTYMAET U HE JIOTOJTHSIET OTBETYHKA; IEMOHCTPUPYET
WH(OPMAITMOHHYIO TOTOBHOCThH K paboTe

[TpuHuMaeT yuactue B 00CY ACHUH, OJHAKO COOCTBEHHON TOUKH 0,5
3peHUs HE BBICKA3bIBAET, HE MOXKET C(HOPMYITMPOBATH OTBETOB Ha
BO3paKEHHUs OMIMOHEHTOB, HE BBICTYMAET OT UMEHU pabouei TPYIIIbI |
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HE JIOTMOJHIET OTBETUMKA; IEMOHCTPUPYET C1a0yI0 HH(DOPMAIMOHHYIO
MOJITOTOBJIEHHOCTH K UTPE

[TpuHuMaeT yyactue B paboTe Ipymiibl, OJHAKO MpeJiaraet He
apryMEHTUPOBAHHbIC, HE MOJIKPEIIJICHHbIE (PAKTUYECKUMHU TAHHBIMU
penieHus; AEMOHCTPUPYET c1abyr0 HHPOPMAIIMOHHYIO TOTOBHOCTh

0,5

He npunuMaer ywyactusi B paboTe Ipymnibl, HE BBICKa3bIBAET HUKAKUX
CY/KJICHUM, HE BBICTYIIA€T OT MMEHU I'PYNIbI; JEMOHCTPUPYET IMOJIHYIO
HEOCBEJIOMJICHHOCTD IO CYTH M3y4aeMoi MPOOJIEMBI.

HUmozoebiii makcumanvrwlil 6ain

3,34
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[TPMJIOXKEHUE 3

METOJUYECKUE YKA3AHUA K CAMOCTOSATEJILHON PABOTE CTYJEHTOB

Bsenenue

Xumus sBrgercs (pyHZaMEHTaTbHOW HAyKOM M MOIIHBIM HWHCTPYMEHTOM
UCCIICIOBAaHMUSI W TO3HAHUSA TEXHOJIOTUYECKUX TMporeccoB. [loaromy cTyaeHTHI
TEXHUYECKUX CTHEeIMATbHOCTEN JOKHBI XOPOIIO YCBOUTH OCHOBHBIC UJIEH, 3aKOHBI
Y METOJIbl ATOM HAayKU. YUUTHIBAsi OYEHb OIPAaHUYEHHOE YHCIIO YaCOB, OTBOJUMBIX
Ha M3y4YEHUE XHUMHUH, CTAHOBUTCS MOHATHBIM HEOOXOAMMOCTh KayeCTBEHHOM
CaMOCTOSITENIbHOM paboThl. JlJis 3TOro HEOOXOAMMO MCIOJNb30BaTh JIEKLIHUU, a
TaK)Ke MpeAjlaraeMylo JINTeparypy 1o AaHHON muciumumHe 1 BY3oB. Ecnu no
OIIpE/IETICHHBIM TEMaM OIYIIAETCS HEIOCTATOK IIKOJBHBIX 3HAHUI HEOOXOIMMO
UCIIOJIb30BaTh YYCOHUKHU CPEAHEH LIKOJIBI.

CamocrosiTenbHas paboTa BKIHOYAET B ceOs: H3ydyeHue, MnpopadoTKa
JEKIIMOHHOTO MaTepHualia, paCCMOTPEHHE JaHHON TEMbI B JIMTEpaType, U3ydeHue
METOJMYECKUX PEKOMEHIAIN K BBIMOJHEHUIO JTa0OpAaTOPHBIX pabOT, OTBETHI Ha
TEOPETUYECKHE BOIPOCHI U 0OPOpMIIEHUE Ta00OPaTOPHOM pabOThI, pelIEHUE 3a/a4.

[Tocobue BKIIFOYa€T MHOTOYHUCICHHBIN JUJAKTUYECKUN MaTepral 1o XUMUH,
SBIISIOIIMIACS ~ PE3yNbTaTOM COBEPIICHCTBOBAHWS M  aJanTaliy 3a1ad K
TEXHUYECKOMY BY3Y CEIbCKOXO3SIICTBEHHOTO TIPOGUIIS.

3amaHus  BKJIIOYAIOT 33Jauyd [0 OCHOBHBIM pa3jiellaM U TeMaw,
IpeyCMOTPEHHBIM paboyeil mporpaMMoi o JUCHUILTUHE « XUMUSD.

Kaxxapiit pa3gen conepKUT KpaTKoe TEOPETUUECKOE BCTYIJICHUE U IIPUMEPDI
pelieHusl 3a/ad, yTo OOJIErYUT YCBOECHHWE MaTepuaja CTYIACHTAMHU U IO3BOJIUT
UCIIOJIb30BaTh €ro JJisi CaMOCTOSITENbHON pabothl. IlpuBeneHHBIE pelIeHUS
TUIOBBIX 33/1a4 IOMOTYT CTY/I€HTaM OCBOUTH AJITOPUTMBI PEIIEHUs, a TAKKe OYIyT
CI0COOCTBOBAThH PA3BUTHIO X JTOTHUECKOTO MBIIUICHHUS.

OCHOBHOM 1ENbI0 OpraHU3alMi CAMOCTOATEIbHOW pPabOThl CTYJIEHTOB
SBIISIETCSA CUCTEMAaTH3aIUs M aKTHBHU3AIMS 3HAHHUM, MTOJTyYeHHBIX UMH Ha JICKIUSIX U
B TIPOIIECCE MOATOTOBKH K JIA0OPATOPHBIM M MPAKTUUYECKUM 3aHATHSIM.

OCHOBHBIMU ~ 337lauaMU  CaMOCTOSITENIBHBIX ~ BHEAYJUTOPHBIX  3aHSATHIM
SIBIISIFOTCS:

- 3aKperIeHue, yriayOieHne, pacuimpeHne U CUCTeMaTH3allusl 3aHATHH;

- (hopmupoBaHue MpodeccHOHANbHBIX YMEHHUH U HABBIKOB,

- (opMuUpOBaHHE YMEHUH W HAaBBIKOB CaMOCTOATEIBHOIO YMCTBEHHOTO
TPyAa;

- MOTHUBHMPOBAHHE DPETYJSPHOU IIeJIEHANPaBIEHHOW pabOThI MO OCBOCHHUIO
JUCIUILTAHBL;

- pa3BUTHE CAMOCTOSITEIbHOCTH MBIIIJICHHUS,

- (hopmupoBaHHE YBEPEHHOCTH B CBOMX CHJIAX, BOJIEBBIX UEPT XapakTepa,
CIIOCOOHOCTH K CaMOOPTaHU3allnu;

- OBJIaJICHUE TEXHOJOTUIECKUM YIEOHBIM HHCTPYMEHTOM.

MeToauueckne yka3aHHsl BKJIIOYAIOT B ce0s 3aJaHusl CaMOCTOATEIbHOU

paboThI JJIs 3aKPEIUICHUS] U CUCTeMaTU3alluu 3HAHUU, 3aJaHusl CaMOCTOSITEILHOMN
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paboThl At POPMHUPOBAHUS YMEHUHN U 3aJaHUs 7Sl CAMOCTOATEIBHOTO KOHTPOJIS
3HAHUM.

3amanus A 3aKpeIUICHUsT U CUCTEMaTH3allud 3HAHUW BKIIOYAIOT B ce0s
nepedyeHb TeM pedepaToB, a TAKKE PEKOMEHJAIMU 10 MOATOTOBKE MX. 3aJaHusd
JUTst POPMUPOBAHUSL YMEHUH COJIepKaT CUTyallMOHHBIE 3a/1a4U IO KYpCY.

3agaHusl AJIsI CaMOCTOSITENIBHOTO KOHTPOJS 3HAHWM IO3BOJIST 3aKpPENHTh
NPOWJIEHHBI MaTepuall U CPOPMUPOBATH HABBIKK (OPMYIUPOBAHMS KPATKUX
OTBETOB HA IMOCTABJIEHHBIE BOIIPOCHI.

3aiaHus BKJIIOYAKOT BOMPOCHI ISl CAMOKOHTPOJST M TECThl JJIA OLEHKU
YpOBHSI OCBOEHHMSI MaTepHalia TeopeThdeckoro kypca. Jas ymoOcTBa paboThl ¢
MaTepuajoM, BCe 3aaHus pa30UThI IO TeMaM JUCIUTLINHBL.

CaMocCTOSTENbHBIA ~ KOHTPOJb ~ 3HAHMM  CTYJEHTaMU  I103BOJIAET
c(opMUPOBATH CIETYIONINE KOMIETEHITHH:

TpeboBaHust A yCHEIIHOTO OCBOEHHS Kypca HE0OXOIUMO HpUOOpecTH
CJIEIYIOIME NPAKTUYECCKNE HABBIKH:

O0bexTaMu gaHHOU (GOpMBI KOHTPOJs BhicTynaeT komnereHiuu: OK-10;
OK-11; TIK-23.

O60bektamu  ouenuBanus  sBisroTcs: OK-10  cmocoOHOCTBRIO K
no3HaBarenbHol nearenbHocTH; OK-11 cnocoOHOCTRIO K aOCTpakTHOMY U
KPUTUYECKOMY MBILUICHUIO, UCCIIEIOBAHNIO OKPYKAIOLIEN CPElbl ISl BBISBICHUS
€€ BO3MOXKHOCTE U PECYpCOB, CIOCOOHOCTBbIO K MPUHSATHUIO HECTaHAAPTHBIX
pemieHuii W paspemieHuto npobiseMHbix cutTyauuid; I1K-23  crnocoOHOCTBIO
INPUMEHSATh Ha MPAKTHKE HABBIKK MPOBEJICHUS U ONMHUCAHMS MCCIIEOBAaHUN, B TOM
YHUCJIE€ SKCIEPUMEHTAIIbHBIX.

3HAHMEe CYTH XUMHUYECKHX  MPOLECCOB, MNPOUCXOIALUIUX  MEXKIY
OpraHMYECKUMHU COEIUHEHUSMH;, OCHOBHBIE 3aKOHOMEPHOCTHU PEAKIUN MEXKITY
OpPraHUYECKUMU BEIleCTBaMU; aBTOMOOUJIbHBIE TOIUIMBA U TOPIOYUE U CMA30UHbIE
MaTepualibl, HOJMMEPHI, OJINTOMEPHI U KX CUHTE3; KAUECTBEHHBIEC PEAKIUU;

YMEHHE  OCYLIECTBJISATh  KOPPEKTHOE  MAaTeMaTHYE€CKOE  OINHMCAHME
XUMUYECKUX SIBJICHUM TEXHOJOTMYECKUX MPOLECCOB; MPUMEHATH COBPEMEHHOE
XUMHUKO-aHATUTHYECKOE O00O0pYy/IOBaHHWE TIPU PEIICHUU TMPaKTUYECKUX 3aj1ay;
IIPOTHO3UPOBaTh M  ONPEIEIATh CBOWCTBA COEAUHEHUN M HaIpaBJICHUS
XUMHUUYECKUX PEaKlHil; BBIIOIHATh TEPMOXMMHUYECKHUE paCyeThl, pPacyeThbl
XUMHUYECKOTO U (ha30BOr0 PaBHOBECHS, PABHOBECHS B pacTBOpax; MCIOIb30BATh
CIPABOYHYIO JIUTEPATypy [Jisi BBINOJIHEHUS PAacyeToOB; MPOBOAUTH PAacUEThl IO
YPaBHEHUSIM XUMHUUYECKUX PEAKIIUA;

BJA/IeHHMe METOJAMKAMU pelIeHUsT pacy€THBIX 3a7ad M BbIOWpATh
palroHaNbHbIE CIOCOOBI UX PEILICHHUS;

XUMUYECKON HOMEHKJIATypOd W TEPMUHOJOTHMEH, OCHOBHBIMHU (DU3HKO-
XUMHUYECKUMH pacueTaMl M pacuy€TamMu IO YpPaBHEHUSM XHUMHUYECKUX peaKIuil
METaJUTypPTUYECKHUX MPOIIECCOB, HABBIKAMH BBITIOJTHEHHSI OCHOBHBIX J1a00PaTOPHBIX
oreparuii, 6a3oif 3HaHUI U YMEHUHN AJI U3yUYEHUS MOCIEAYIOUUX TUCIUILIINH.

Pazoen |. CTpoeHue aToma, XMuMHYeCKasA CBSI3b:
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- YMETh TTUCATh AIEKTPOHHYIO KOH(PUTYpaIHio aToMa, NOHA;

- YKa3bIBaTh 3JICKTPOHHBIE CEMENCTBA, BAJIEHTHBIE JIIEKTPOHBI;

-YKa3bIBaTh KBAHTOBBIE YHCIIA;

-OIpEICIATh TUIl THOPUIU3AIIMK BAJICHTHBIX OpOUTase.

Pa3zoen 1. O61mue 3aK0HOMEPHOCTH XUMHUYECKHUX MPOLECCOB:

XHUMHUYECKast TEPMOIMHAMUKA

-MIOHATHE SHTAIBIIUU 00pa30BaHMUs BEIIECTBA, YHTAIBIIUN CTOPAHMUS;

-pacyeT TerioBoro > @dexTa XUMHUYECKON peakmuu Mo 3aKkoHy [ecca u
CJICJICTBUM U3 HETO;

-[IOHSITUE DHTPOIUHU, ONPEACIICHUE W3MEHEHHS SHTPONUU B peE3yJbTare
peakiuu;

-3Heprus [ mb0ca, Kak KpUTEPH CaMOIPOU3BOIBLHOTO MTPOTCKAHUS PEAKIINH,
aHaJIN3 SHTAIBIIUAHOTO U SHTPOMHUITHOTO (HaKTOPOB;

-pacueTAS peakiuu, AG peakiuu, TeMrepaTypbl paBHOBECHSI.

XuMHnyeckass KHHETUKA

- 3aBUCUMOCTb CKOPOCTH PEAKIMU OT KOHIICHTPAI[MHU, BBIPAXKEHHUE 3aKOHA
JNEUCTBYIOIIUX MAaCC JUIsl TOMOTE€HHBIX U T€T€POr€HHBIX PEaKIU;

- 3aBUCUMOCThH CKOPOCTH PEaKIMK OT TeMIiepaTypsl, npaBuiio Bant-T'odda,
ypaBHEHHUE AppeHHnyca;

- DHEPreTUYECKUM MPOPUIH I SKZOTEPMUUECKON U SHIOTEPMUYECKON
peakIuu;

- KaTaJin3, YHEPTeTUUECKUM NMPODUIIb KATATUTUYECKON peaKInu;

- KOHCTaHTa PaBHOBECHS, €€ 3aBUCUMOCTh OT PA3JIMYHBIX (PaKTOPOB;

- CMEINIEHUEe XUMUYECKOoro paBHoBecus, mpuHiui Jle-Illarenbe.

Pas3zoen |11. PacTtBopbl

1 Cnoco0bl BbIpakeHHsI COCTABAa BellleCTBA: MAacCcoBasl J0JA, MOJIbHas
J0JIsl, MOJSIpHasT W MOJISUIbHAs KOHUEHTpPALUHM, MOJISIpHAs KOHIIEHTpauus
skBUBajeHTa. Pacuersl. OOpaTuTh BHUMaHUE Ha pa3MmepHocTd. [lpu pemieHun
3a/1a4 Ha pacyeT OJHON KOHUEHTPALUH M0 U3BECTHON KOHIUEHTPALUH HE CIEeAyeT
3allOMUHATHh TOTOBBIC (OPMYJIbI, IMPaBUIbLHEE IOCTOSHHO TOMHHTH CYIIHOCTh
KaKJIOTO CIIoco0a BhIPAYKEHUS COCTaBa U JIOTUYECKU BHIOMPATH MyTH pacyeTa.

2 Ko/uturaTuBHbIE CBOMCTBA Pa30aBjIeHHBIX PACTBOPOB:

- pacueTr JaBJICHHUS HACBIIMICHHOTO Mapa, MOHUKEHUE TEMIIEPATYpPhI
KpUCTAJUTA3AIMHY, TIOBBIIICHUE TeMIIEpaTyphbl KUTIEHHUS] PACTBOPOB, OCMOTUYECKOTO
JIaBJICHHS, MOJISIPHOW MAacChl, M30TOHHYECKOTO Kod(duiiMeHTa ajisi pacTBOPOB
AIEKTPOJIUTOB,;

- CpaBHEHHME KOJUTUTATUBHBIX CBOMCTB JJII  Pa3JIMUHBIX PacTBOPOB
AIIEKTPOJIMTOB U HEAJIEKTPOJIUTOR,;

3 DJIeKTPOJIUTHYECKAS TNUCCOIMALIMS:

-yME€Th MHUCaThb YPaBHEHUS AUCCOIUALIUS CWIBHBIX H  CJA0BIX
AIEKTPOJIUTOB;

- pacyeT KOHLEHTPAlMM HOHA CHIJIBHOTO JJIEKTPOJUTA [0 W3BECTHOMN
KOHIICHTPAIMU AJIEKTPOJIUTA;
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-pacdeT KOHIIEHTpAIlMM HMOHA CJIA00TO AJIEKTPOJUTA IO W3BECTHOU
KOHIIEHTPAIMHU 3JICKTPOJIUTA,;

-BBIPKECHHE JIJISI KOHCTAHTHI JUCCOITMAIIUN CITA00TO AJIEKTPOJIUTA;

-CTeNeHb JIUCCOIMAIIMY, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (DAKTOPOB, 3aKOH
pazBeaeHus OcTBanbaa;

-COCTaBJICHUE HOHHO-MOJICKYJISIPHBIX YPaBHCHU.

4 NonHoe npou3BeaeHne BoaAbl. BogopoaHblid moka3areiib:

- pacuetr pH BOAHBIX PaCTBOPOB CUJIBHBIX U CIAOBIX JICKTPOJIUTOB

Pazoen IV. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE U YJIEKTPOXUMHUYECKHE
Npouecchl

- YpPaBHATH MpeAJIaraeéMyl0 OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMIO,
UCITOJIB3YsI METO/T AJIEKTPOHHOTO OalaHca, yKa3aTh OKUCIUTENb, BOCCTAHOBUTEIb;

- pacueT AQ  peakuuu, MOJb3YACh CIPABOYHBIMU JAHHBIMU, OMPEACIUTH
BO3MO>XHOCTh CaMOITPOU3BOJIBHOTO POTEKAHUS OKHCIIUTEIIbHO-
BOCCTAHOBUTEIBHOMN pEaKIIUH.

- pacuer EJIC raibBaHUYECKOTO 3JIEMEHTAa B YCIIOBHUSX, OTJIIMYHBIX OT
CTaHJAPTHBIX;

- HalMCaHHWE TPOLIECCOB, MPOTEKAIIMX MPH BIEKTPO-XUMHUUYECKOU
KOPPO3UH ISl CIIy4aeB BOAOPOAHON M KUCIOPOIHOM AENOJISIPU3ALINH;

- HAIIMCAaHWUE YPaBHEHUH AJIEKTPOJIN3a B PACIIaBaX U B pacTBOPAX.

Pa3zoenV. diiemeHTHI OPpraHu4ecKoi XUMHUHU

- 3HaThb HOMEHKJATypy, (GYHKIIMOHAJIbHBIE TPYIIBI OCHOBHBIX KJIACCOB
OPraHUYECKUX COCAUHECHUN;

- OCHOBHBI€ XapaKTEPUCTUKU MOJTUMEPOB.

Pazoen V1. Xumuueckasi nieHTupuKanmus

- onipejiesieHue (pakTopa SKBUBAJICHTHOCTH;

- pelleHue 3a7a4 M0 3aKOHY SKBUBAJICHTOB.

llpumeuanue: nusg pemieHus 3aJayv, MOTUBUPOBAHHOTO OTBETAa HAa BOIPOC
MpeIaraeTcsi UCIoJIb30BaTh:

- IEPUOINYECKYIO CUCTEMY XUMHUUYECKUX dieMeHToB .. Menneneena;

- KOMIUIEKT CIPaBOYHBIX TaOuI  (U3UKO-XUMHUYECKUX BEIUYUH TIO0
M3y4yaeMbIM TEMaM Kypca.

1. Conep:kaHue caMOCTOSATEJIbHOM PadoThl U GOPMBI €€ KOHTPOJIS

Ne Paznen nucuuniannsl (MOAYS), Bcero Conepxanue ®opMa KOHTPOJIA
n/n TEMBI paszena 4acoB CaMOCTOATEIILHOU
paboTHI
VYueOHbIit MOayIb |. 12
Brenenne. CtpoeHue BemecTa
MonynbHas equauna 1. PabGora ¢ yueOHnoii | [IpoBepka 3amaHuii
[IpenMer W 3HaYeHUWE XUMHH B 3 nuTeparypoil. Pemenue | (TecTupoBaHHE)
pa3BUTUN TeXHUKU. (OCHOBHBIE TECTOB

IIOHATHUA u KOJIMYCCTBCHHBIC
3aKOHBI XMMHH

MonynbHas equHuLa 2. 3 Pemenne tecro [IpoBepka 3amanuii
Crpoenue aToMa u (TectupoBaHue)
nepuonnyeckas cucrema JI.M.
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Meunpeneena

4. | MonaynbHas enuaMIa 3. 3 Pemrenue TectoB IIpoBepka 3amanuii
XuMudeckas CBSI3b, (TecTupoBaHme)
KOMIUIEMEHTapPHOCTh

5. | MonaynbeHas equHuna 4. 3 Pabora ¢ yueOnoii | [IpoBepka 3amanuii
XUMHS METANIOB U HEMETAJIOB auteparypoil. Pemenue | (TecTupoBaHue)

3a/1a4 U TECTOB

6. | YueOusiit momyns Il.

OO6mue 3aKOHOMEPHOCTH 18
XUMHUYECKHUX TPOIECCOB

7. | MonynpHas equHuUIA S. 6 Pabora ¢ yueOnoii | [IpoBepka 3amanuii
DHepreTuka XUMHUYECKUX nuteparypoil. Pemenue | (TecTupoBaHue)
IPOLIECCOB 3a/1a4 U TECTOB

8. | MonynpHas equaMLA 6. 6 PaGota ¢ yueOHnoii | [IpoBepka 3amanuit
Xumuueckasi KuHeTuka. CKOpocTh auteparypoil. Pemenue | (TecTUpoBaHHE).
XUMHUYECKHX PEAKIUi U METOIbI TECTOB
ee perynupoBanus. Kartanuz wu
KAaTaJTUTHYECKUE CUCTEMBI

9. | MonaynpHas equHuLA 7. 6 PaGora C yuebHoii | [IpoBepka 3amanuii
XUMHYECKOE auteparypoil. Pemenue | (TecTupoBaHue)

u dazoBoe paBHOBeEcCHE. TECTOB
KonebarenbHble
peaxkuu

10. | Yuebusiit Mmoxyns 1. 12
PactBopb!

11. | MoaynbHas enuHuna 8. PaGora C yuebHoii | [IpoBepka 3amanuii
PactBopsl. /lucriepcHble CUCTEMBI 4 JIUTEPATYPOH. (TectupoBaHue)

Brinosninenue
YIPaXHEHUI

12. | MoaynbHas enuHuna 9. Pabora C yuebHoii | [IpoBepka 3amanuit
Teopus ANEKTPOIUTUYECKOMN 4 nuteparypoil. Pemenue | (TecTupoBaHue)
JTUCCOLIMAITUU 3a/a4y

13. | MonynbHast equanna 10. Pa6ora ¢ yueOnoii | [IpoBepka 3amanuii
Bonopoanslii mokasaresib 4 nauteparypoil. Pemienue | (TectupoBaHue).

3aja4.

14. | Yuebnsiit Moxyns V.

OKHCIUTENBHO- 12
BOCCTaHOBUTEIIbHBIE u
DIIEKTPOXUMUYCCKUE TPOIIECCHI

15. | MoaynbHas enununa 11. TectupoBanue
OKHCITUTEITEHO- 2 Pabora c imreparypoii.

BOCCTAHOBHUTEINIbHBIE MPOIIECCHI

16. | MonynbpHas enuHuTA 12. Pabota c nutepaTypoii. TectupoBanue
DIEKTPOXUMHUYECKHE TPOIECCHI. 4
DJIEKTPOJIN3

17. | MonynwsHas eqununa 13. Pabota c nutepaTypoii. TectupoBanue
XVMHUYECKUE NCTOYHUKH TOKA 2
MonynbHas equauna 14. Pabota ¢ yueOHoi# | TectupoBanue
Koppo3us u 3ammura MeTaiios 4 JUTEPATyPOM.

18.

19. | YuebGnslit Mmoxyns V.
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DJIEMEHTHI OPraHN4eCKON XUMHH 48

21. | MonyneHas equaAna 15. PaGora c nureparypoii. TectupoBanue
OCHOBHBIE KJIaCChl OPTraHUYECKUX 16
BEIIIECTB.

CocraB, cBOlCTBa M InepepaboTka
OpPTaHWYECKOTO TOILIMBA

22. | MonynbsHas equHuna 16. Pabota c nmutepaTypoii. TecTupoBanue
XuMHUs CMa30K, OXJIaXKAIOIUX U 16
THJIPABINYCCKUX JKUIKOCTEH

23. | MonyneHas equanna 17. PaGora c nmureparypoii. TectupoBanue
CgoiicTBa u MIPUMEHEHHE 16

MOJIMMEPOB U OJIMT'OMEPOB

24. | YueOnsiit Mmoaynb VI.
Xumuueckass HIACHTU(DUKAUSA U 42
aHaJIM3 BEIIEeCTBA

25. | MonynpHas equanna 18. Pabora c nuteparypoil. TectupoBanue
KauectBeHHbIi u 16
KOJINYECTBEHHBIN aHAIN3

26. | MonyneHas equauna 19. PaGora c nureparypoii. TectupoBanue
XUMUYECKUH, ¢uzuKo- 26
XUMUYECKUHA U (PU3NUICCKUN

aHaIIN3;, aHATATHYSCKUN CUTHAII

UTOI'O 144

2. 3agaHus caMOCTOSATEILHON PadoThI A1 (POPMHPOBAHUS YMEHUI
Paznen. |. Beenenue. CTpoeHue BelecTBa
Mooynvuas eounuya 1.1lpeomem u 3nauenue xumuu 8 pazeumuu MexHUKU.
OcHosHble noHAmUs U KOTUYEeCTNEEHHble 3aKOHbl XUMUU
Mooynvnas eounuya 2. Cmpoenue amoma u nepuooudeckas cucmema /. Y.
Menoeneesa
KoHTpoJIbHBIE 321a4U

1. 3anucaTh NOJHYIO AIEKTPOHHYIO (DOPMYJTy aTOMa 3JIEMEHTA, JIEKTPOHHAs
KOH(UTYypalusi KOTOPO 3aKaHUMBAETCS CJICAYIOIIMMHU KBAHTOBBIMHU YHCIaMH: N =
3; 1 =2, m=-2,-1, 0, +1, +2; mg = +1/2, +1/2, +1/2. Onpenenutb TaHHBINA
AJIIEMEHT. 3amucaTh €ro 3JEKTPOHHbIE CXEMbl B HOPMAJIbHOM U BO30Y>KJIEHHOM
cocTosiHUsAX. Kakyro MakCHUMajabHYI0 BaJ€HTHOCTb MOKET MPOSBISATh JaHHBIN
aneMmeHT? OOBICHUTH: MOYEMY OH HaxonuTcs B 4 mepuoje, V rpyiie, mo00YHOH
MOATPYIINE, K KAKOMY 3JIEKTPOHHOMY CEMENUCTBY OTHOCUTCS?

2. Ha ocHOBaHUU 3JEKTPOHHBIX (POPMYI M IJIEKTPOHHBIX CXEM OOBSICHUTH
MOCTOSIHHYIO BAJICHTHOCTh Y aTOMa KUCIJIOPOJia U MEPEMEHHYIO — y aTOMa Cephl,
Haxoxasmmxcs B VI rpyrne riaBHOM MOArpyIIIe.

3. Ha npumepe atomoB anemMeHTOB 2-To nepuoza [lepuoanueckoid cucTeMsl
OOBSICHUTh H3MEHEHMS: - pajauyca, - DJJIEKTPOOTPHUIIATEIIBHOCTH, - CBOMCTB
(BOCCTaHOBUTEIIHHBIX, OKUCIUTEIIbHBIX ), HATTUCAB UX DJIEKTPOHHBIE (DOPMYIIBI.

4. YV Kakoro aroMa »5JIEMEHTa: MarHusi Wiy Oapusi, 0oyiee BBIPAKEHBI
BOCCTAHOBUTEJIbHBIE CBOMCTBA? J[aTh 000CHOBAHHBIN OTBET, UCXOIS U3:

- 3JIGKTPOHHOM CTPYKTYpPhI ATOMOB, - UX PAJANYCOB, - SJIEKTPOOTPUIIATETLHOCTEH.
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5. ®rop u Opom Haxomarcs B VIl rpynme rmaBHON moarpymmne
[lepuonnyueckoit CUCTEMbI, UMEIOT OJIMHAKOBYIO 3JIEKTPOHHYIO KOH(UTypaluio
BHEIIHETO yPOBHS S°P°. VICXOAS M3 CTPOCHHS aTOMOB O3THX DJIEMEHTOB, HX
pPagnycoB, 3JEKTPOOTPUIATEIBHOCTU, OOBSICHUTE: (PTOpP MM OpOM MpPOSIBISIET B
OoJbIIe CTENmeHW OKUCIuTEeNbHbIe cBoicTBa? I[louemy @Top mposBiIsSET
BAJICHTHOCTh PaBHYIO TOJIbKO 1, a OpoM MOXET uMeTh nepeMeHHyrwo: 1, 3, 5, 7?7
OOBSICHUTH, HAIIMCAB JIEKTPOHHBIE CXEMbl aTOMOB ()TOpa 1 OpOoMa B HOPMAJILHOM
1 BO30YKJICHHBIX COCTOSTHUSX.

Mooynvnas eounuya 3. Xumuyeckas cés13o
Mooynvnas eounuya 4. Xumus memanios u HemMemasios
KoHTpoJibHbIE 32124

1. Onpenenutsd U cBsizu U popmy MoseKkyibl AsCls.

2. Ompenenuth THN cBsi3u B Mosekyie H,Se. OOBsSICHUTH MeXaHU3M ee
oOpazoBanus. [Tokazats rpaduuecku popmy mosnekyasl HoSe .

3. [Touemy monexynbl HF criocoOHBI 00pa3oBbIBATH AUMEPHI U TOJIUMEPHI?

4. Onpegenutb Tun cBsizu B Mosekyle GaCls. OOBSICHUTh MEXaHH3M €€
oOpa3zoBaHus M ToKazath Tpaduuecku ¢GopMmy MoJeKynbl. OmNpeaenuTb THI
TUOpUIU3ALIIH.

5. Onpenenuts TN cBsi3M B Mojekyine BF;. OObSICHUTH MeXaHU3M €€
oOpa3zoBanus. I[lokazate rpaduuecku Gopmy Mozekynbl. OnpenenuTs THI
TUOpUAN3ALINY.

Paznen Il. O0uue 3akOHOMEPHOCTH XMMHUYECKUX MPOLIECCOB
Mooynvuas eounuya 5. « IHepeemura XUmMuuecKux npoyeccosy
KoHTpoJibHEIE 331241

1. Tlonb3ysicb HEOOXOAMMBIMHU  TEPMOJUHAMUYECKUMHU  BEIUYUHAMHU
(Tabnuia 2, ctp. 34), onpenenuTh: 3K30- WIA SHIOTEPMUYECKON SBIISIETCS TaHHAs
peaKkius B CTAHAAPTHBIX YCIOBUSX:

ZNO(F) + OZ(r) = 2N02(F).
3anucarh JaHHOE TEPMOXUMHUYECKOE YPaBHEHUE.
2. PaccuuTath TerioBoi 3 (HEeKT XUMHIECKOU PEaKIINH:
3CaO(K) + P205 x® == Cag(PO4)2(K),
MOJIB3YSICh HEOOXOAMMBIMH TEPMOJMHAMUYECKUMH BEITUYMHAMH W3 TaOJIUIIBI
3anucarh TaHHOE TEPMOXUMHUYECKOE YPABHEHUE.

3. Beiuncoute TemiuoBoi 3dekT peaknmuu THUIpaTallid  ATHICHA C

o0pa3oBaHWEM AHTWJIOBOIO CHOUPTA (B CTAHAAPTHBIX YCJIOBUSX):
CoHyy + HoOy = CoHsOHyy,
MOJIB3YSACh HEOOXOAMMBIMU TEPMOJAMHAMUYECKUMU BEJIMUYMHAMHU U3 TaOJIHUIIBL.
3anucaTh JaHHOE TEPMOXUMHUYECKOE YPABHEHHE.

4. TTonp3ysich TEPMOJMHAMUYECKUMH BEJIMYMHAMM U3 TaOJUIIbI, PACCUUTATH:
CKOJIbKO TeIlia BblAeNUTCs npu rameHun Boao 500 kr Heramenoi uzsectu CaO,
conepxaien 20% npumeceil (ycaoBUs — CTaHIapTHHIE)?

5. IIpu coequnenun 20 rpaMMOB aJIFOMUHUS C KUCIOPOJAOM B CTaHAAPTHBIX
ycioBusix Beiaenuiock 609,6 k/[x. Omnpenenuts CTaHAAPTHYIO SHTAIBIHUIO
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oOpazoBanus okcuaa amomuans AH® (298). 3amucarh JaHHOE TEPMOXUMHYECKOE
ypaBHEHHUE.
Mooynbnas eounuya 6.
Xumuueckasn kunemuka. Ckopocms xumudeckux peaxyuu. Kamanus
KoHTpoJibHEIE 331241

1. TemmepatypHbIii ko3 dummeHT ckopoctu peaknuu pasen 2. ITpu 20 °C
ckopocTh peakiuu coctaBiseT 0,04 monn/m-y. KakoBa CKOpOCTb 3TOM peakiuu
npu: a) 40 °C; 6) 0 °C?

2. TIpu 30 °C ckopocts xuMu4eckoi peakiuu paBHa 0,01 MOJIB/I-MHH.
Kaxosa ona mipu a) 0 °C; 6) 60 °C, eciu TeMiieparypHblii KO3GOUIMEHT CKOPOCTH
peakiuu paBeH 37

3. TIpu 40 °C CKOpOCTh XHMHYECKOW peakiuu cocTaBiseT 0,2 MOJb/J-d.
KakoBa ona mpu: a) 10 °C; 6) 100 °C, ecau TemmeparypHbiii Kod(dUIHEHT
CKOPOCTH pEaKIM¥ paBeH 27

4. Oxcup azota (1) 1 x70p B3aMMOJIEHCTBYIOT 110 YPABHEHHUIO:

ZNO(F) + Clz ) — 2NOC| (r)+
Paccunrath, BO CKOJBKO pa3 cieayeT YBENWYUTh KOHUeHTpauntro NO mnpu
Hen3MeHHoU koHIeHTpaiuu Cly, 4ToOBI CKOPOCTh peakiuu Bo3pocia B 16 pasz?
5. Brpazuth CKOpOCTh peakLMK TOPEHHUS CEPhI B KUCIOPOJIE:

Smt 020 ==30; )
yepe3 KOHLEHTpAlMU Pearupyrollnx BEIIECTB COIMVIACHO 3aKOHY JEHCTBUSA Macc.
PaccuntaTh, Kak HW3MEHUTCS CKOPOCTb JTOW peEakluu TMpU YBEIUYCHUU
KOHIIEHTpAIlMU UCXOHBIX BEIIECTB B 4 paza?

Mooynvnas eounuya 7. Xumuueckoe pagHosecue

KoHTpoJibHBIE 331241
1. Tlpu ompeneneHHBIX YCIOBHSIX peEaKlus XJIOPOBOAOPOJA C KHUCIOPOIOM
oOpaTuma:
4HCl1 ) + Oy (y > 2C1; (n + 2H,0; AH® (298) = —116,4 /I x.
BbIpa3uth KOHCTaHTy paBHOBecHs (K,) AJig 3TOM peakiuu yepe3 KOHLIEHTpaluuu
BEILIECTB COTJIaCHO 3aKOHY JeWcTBus Mmacc. OnpenenuTb, KaK CMECTUTCA
paBHOBECHE TIPHU: a) YBEIMYCHUH TEMIIEPaTypbl; 0) MOBBIIIICHUY JTABICHUS?

2. KoHlleHTpaIuu BeniecTB B CUCTEME:

Hy ) + Iy > 2HI ),
B MOMCHT paBHOBecHsi coctaBwiu (moiw/i): [Hp] = 0,3; [I,] = 0,4; [HI] = 0,2.
PaccuutaTth KOHCTaHTY paBHOBecus (K.) U UCXOJHBIE KOHILIEHTPAIIMU BOJAOpPOJA U
noja.

3. Kak crnemyer u3MeHUTh TeMIieparypy U JaBjieHUE (YBEJIMYUTH WIIU
YMEHBIIUTH), YTOOBI PABHOBECHE B PEAKITUSIX CMECTHTH BIIPABO:

a) CaCO3 (r) € <> C&O(T) + C02 () AH° (298) =178 KI[)K,
6) NZ(F) + 3H2(r) = 2NH3(F); AH’ (298 ==-92.4 x]Ix?
BbIpa3uTh KOHCTaHTHI paBHOBecHs (K.) VT 3TUX 0OpAaTHMBIX PEaKIIUi.

4. Kak mOBIMSET YMEHBIIIEHWE JIABJICHUS Ha CMEIEHWE DPaBHOBECHS B
XUMUYECKUX PEaAKIIHUIX:

a) NoOy ey <> 2NO; (i,
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6) 2NO(F) + O, ) 2NO, (r),
B) 3F€203 (x) + CO(F) v d 2FC3O4(K) + COz (r)-
Bripazuth koHCTaHThI paBHOBecHUs (K.) ISl 3TUX 00OpaTUMBIX pPEaKIU.
5. BeruuciauTh paBHOBECHBIE KOHIIEHTpauuu Bogopoaa [H;] um moma [I;] B

peaKInu:

Hawy + 2@ <> 2Hly,
€CIIM MX UCXOJHBIC KOHIeHTpanuu coctaBistin: ¢ (Hp) = ¢ (I,) = 0,03 mounb/1, a
paBHOBecHas KoHmeHTparuss [HI] = 0,04 wmonb/n. BeIYHCIUTL KOHCTaHTY
paBHOBecHs (K,) JaHHOH peaKIIHH.

Tema: « PacTtBopbI»

KoHTpoJibHEIE 331241
1. BerauciauTh: a) MaccoByro A0JH0 (®); 0) MOJSIPHYIO KOHIICHTPAIMIO BEIIEeCTBA
(¢) pactBopa H,SO,, monydennoro mnpu pactBopenuun 26 rpammo H,SO4 B 150
oM’ pacTBopa, IIIOTHOCTh KOTOPOro pasHa 1,17 r/em’.
2. BeraucauTh: a) MOJSpHYIO (¢) KOHIICHTpAIHio, 0)MOSUIBHOCTE (cm) HpSO4 B
pacTBOpe € MAacCOBOM JIOJIEd CEpPHOM KHCIOThL, paBHOW 34%, UMEIOLIEro
IUIOTHOCTH 1,25 r/em’,
3. Ha mneuTpanuzanmro 50cm° pactBopa H3PO, wu3pacxomoBano 25 cM® 0,5
pactBopa KOH. YUemy paBHa MoJiipHAsi KOHUEHTpAIMs BEIIECCTBA SKBUBAJICHTA
H3PO,? Ckonbko rpammoB H3PO, conepxkut 1 nutp nanHoro pactsopa?
4. N30TOHUYHBI U (MMEIOT OJIMHAKOBOE OCMOTHYECKOE JIaBJIEHHWE) PACTBOPHI: B
0,5 1 nmepBoro coaepxurcs 4,5 r rioko3sl CgHi2,0g, BO BTOpOM — 1 11 COIEpKUT
17,1 r caxapa C1,H2,0q; (ycimoBust cranmapTHbie)?
5. Tlpu Kakoil Temieparype OymeT Kuietb pactBop, ecid B 200 cM® BOIBI
pactBopuTh 43,2 T caxapa C1p,H»,011? D0ynmuockonuaeckast IOCTOSTHHAS IS BOJIBI
paBHa 0,52.

Mooynvnas eounuya 9. Teopust anekmpoaumuyeckou ouccoyuayuu

KoHTpoJibHEIE 331241
1. OcmoTrueckoe pasinerue 0,1 M BogHoro pacrsopa FeSO, npu 0 °C pasuo 1,7
aT™M. UeMy paBHA KaXyIIascs CTENEHb JICKTPOIuTHIecKon nucconuanuu FeSO, B
sTom pactBope? R = 8,314 n-klla/monb-K.
2. PactBOp, comeprkamuii 3 MOJIb CBEKJIOBUYHOTO caxapa B 1 J1 BOJbI, N30TOHHYEH
(MMeeT OAMHAKOBOE OCMOTHYECKOE JaBJICHHE) C BOJHBIM PAacCTBOPOM HHUTpaTa
kst KNO; xoHmerTtparuu 1,8 Moub/in. BBIUHUCIUT KaXyIIYIOCS CTEIEHb
anekTpoautudeckoit nucconuaruu KNO3 B ykazaHHOM pacTBOpe.
3. PactBop, comepkammii 0,834 r Na,SO; B 1 jguTpe BOAbI, 3amMep3acT IpHU
temmeparype —0,028 °C. BBIYHCIHTH KXKYIIYIOCS CTEMEHb SJICKTPOIUTHYCCKOM
nucconmaru Na,SO,4 B ykazanHoM pactBope. Kpuokonudeckasi TOCTOSTHHAST JIJIst
BO/JIbI paBHa 1,86.
4. BerunciuTh Kaxyuytocsa ctenens aucconuanuu NaCl B 2 M BogHOM pacTBope,
ecJIM OCMOTHYECKOE JIaBiieHne 31oro pacteopa mpu 0 °C paBHo 68,1 atM.
R = 0,082 arm-1/monn-K.
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5. Ipu pacteopermn 10,1  KNO; B 100 cM® Boxbl TeMmepaTypa 3aMep3aHms
nonusuiaack Ha 3,01 °C. OnpenenuTs Kaxyyrocs crenedb aucconuanun KNO3z B
MOJy4eHHOM pacTBope. Kprokonuueckas mocTosHHAA 1J1 BOAbI paBHa 1,86.
Mooynvnas eounuya 10.Booopoousiii noxazamenw
KoHTpoJIbHBEIE 331291

Hanucate MOHHO-MOJIEKYJIIpDHBIE W MOJIEKYJISIPHBIE YpaBHEHUSA THAPOJIN3A
o |-o¥i cTyneHu u yka3ath peakiuo cpenbl (pH) BOAHBIX pacTBOPOB COJICH:

1. CrCl3; Na,SOs.

2.ZnS0Oy; Cﬁ(NOz)z.

3. Fe(N03)3, CH;COONa.

4. K3PO,; CuBrs,.

Pazpnen IV. OCHOBHBIE 3JIEKTPOXUMHUYECKHUE MPOLECCHI
Mooyavras eounuya 11.OxucaumenbHo-860CCmMano8umelbHble NPOYeccyl
KoHTpoabHEIC 331aUn

Ha ocHOBe »JeKTpOHHBIX ypaBHEHHH I1000paTh KOI(POUIIMEHTHI B PEAKIUSIX.
Vka3aTh OKHUCIUTEIb U BOCCTAHOBUTEIIb.
1. KMnO, + HNO, + H,SO, — MnSQO, + HNO; + K,SO, + H,0.
2.P+ HN03 + Hzo - H3PO4 + NO.
3. FeSO, + KMnO,4 + H,SO, — F62(804)3 + MnSO, + K,SO, + H,0.
4, HC|O4 + H2803 — HCI + HQSO4.
5. K,Cr,07 + Kl + H,SO, — CI’2(SO4)3 + 1, + K,SO, + H,0.

Mooynvnas eounuya 12.Onekmpoxumuueckue npoyeccol. IneKkmpoau3

KonTposibHEIE 3a1aHU

1. UYepe3 BoaHble pacTBOphl HUTpara cepedpa U cyibdara HHUKEIS
MPOIMYCTHJIM OJIMHAKOBBIE KoJiMuecTBa siekrpudectBa. M3 pactBopa AgNO;
BBIICUIOCH 5,4 T cepebpa. Kakast macca Hukens Beiaeautcst u3 pactopa NiSO,?
CoctaBuTh cxeMmy 3jekTponusa BomHoro pactBopa NiSO, Ha HHEPTHBIX
AIIEKTPOIaX.
2. CocTaBUTh CXEMBI JJIEKTPOJW3a BOJHBIX PACTBOPOB COJIEM HAa WHEPTHBIX
anektpogax: a) NaBr, 6) CuSO,. Kakoe koimmuecTBO SJIEKTPUYECTBA HYKHO
nporyctuTh 4epe3 pactBop CuSQO,, 4TOOBI BBIAEIUTH 8 TPaMMOB MEAW TMpHU
BbIx0ji€ 10 TOKY (BT), paBHBIM 86%?
3. CocTaBUTH CXEMBI JJIEKTPOJIM3a BOJHBIX PACTBOPOB COJEH HAa HMHEPTHBIX
anektponax: a) Nal, 6) CuSO,. Kakue oO0beMbl Ta30B BBIJCISATCS U3 PACTBOPOB,
€CJIM 3JIEKTPOJIN3 MPOBOAUTH NMPH cuiie Toka 4 A B Teuenue 20 MUHYT (H.Y.)?
4. OmpenenuTh MOJSPHYIO MacCy OJKBUBaJieHTa M Ha3BaHUE ABYXBAJCHTHOTO
MeTaJljia, €CJIM MPHU TMPOIyCKAaHUM Yepe3 pacTBOp €ro COJMM TOKa Cujion 5 A B
teueHne 30 MUHYT BblAETWIOCH 2,96 rpamma Metawia. COCTaBUTh CXeMy
AJIEKTPOJIM3a BOJHOTO pacTBopa cyib(hara MTaHHOTO MeTalla Ha WHEPTHBIX
AIIEKTPOJIaX.
5. OmpenenuTh MOJIIPHYIO MAacCy SKBUBAJIEHTA W Ha3BaHUE JIBYXBaJCHTHOTO
MeTajuia, €CH JIs BBIIETICHUST | TpaMma 3TOTO MeTayla U3 PacTBOpa €ro COoJu
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norpeboBanock 2966,36 Kn snextpuuectBa. COCTaBUTH CXeMy 3JIEKTPOJIH3a
BOJHOTO pacTBOpa XJIOpHUIA JAHHOTO METaJIa HA UHEPTHBIX AJIEKTPOIaX.
Mooynvuas eounuya 13. Xumuueckue ucmoyHuKu moxa
KoHTpoibHbIE 3a/1aHus
1. CocraBuTh cXeMy TajlbBaHUYECKOIO »JJEMEHTa, B KOTOPOM MPOUCXOJIUT
peakiust: Cu + 2AgNO; = Cu(NOj), + 2Ag. 3ammcath 3IEKTPOXUMHUYCCKHUC
ypaBHEHUSI TMPOIECCOB, MPOUCXOMSIIME Ha HJIEKTpPoJax MNpu padoTe TaHHOTO
rajJbBaHUYECKOro 3jeMeHTa. Onpenenutb ero ctangapTHoe HampspkeHue (3/1C),
UCIIONIb3Ys BEJIMYMHBI CTAHIAPTHBIX DJIEKTPOAHBIX moreHimanos, AG® (298) u
KOHCTAaHTy paBHOBecHUs ToKooOpasytomed peakiuu. Crenatb BbIBOA O
HaIpaBJICHUH MPOTEKAHUS PEAKIIHIH.
2. CocTaBUTh CXEMY TallbBAHMYECKOTO 3JIEMEHTA, COCTOSIIEr0 M3 MarHueBOM U
JKEJIe3HOM IUIaCTHHOK, omymeHHblx B 0,1 M pactBop MgSO, u 1 M pacTtBop
FeSO, cootBerctBenHo. Omnpenenuts  Hampsibkenue  (DJIC)  manHoroO
raJlbBAaHUYECKOTO 3JIEMEHTA, WCIOIb3Yys BEJIWYUHBI CTAHIAPTHBIX 3JIEKTPOIAHBIX
NOTEHIMAJIOB. 3anucaTb YPaBHEHHUS BJEKTPOJIHBIX IPOIECCOB M CYMMAapHYIO
TOKOOOPA3YIOIIYIO PEAKITUIO.
3. CocTaBuTh CXeMy rajibBaHUYECKOTO IJIEMEHTa, COCTOSIIETO U3 aFOMUHHAEBOTO
U XpOMOBOTI0 3JIeKTpo10B, onyileHHbIX B 0,001 M pactBop AICI3 u 1 M pactBop
CrCl;. 3anmucarp 3IeKTPOXUMHUYECKHAE YPAaBHEHUS MPOIECCOB, MPOUCXOIAIINX Ha
ANEKTPOJAX MNpU padoTe ATOro TalbBAaHUYECKOTO 3yeMeHTa. OnpeneinuTb ero
Hanpspkenne  (OJIC), ucmosib3yss BENMYMHBI  CTAHJAPTHBIX  AIEKTPOAHBIX
MOTEHIIUAJIOB.
4. CocTaBuUTh CXE€My TaJlbBaHUYECKOIO JJIEMEHTa, B KOTOPOM HMEIOTCS
cnenyromue komnoHeHTsl: Cu; 0,01 M pactBop NiSOy4; 1 M pactBop CuSOy; u Ni.
HanucaTte ypaBHEHUs 31€KTpOAHBIX mpoueccoB. Onpenenuts Hanpsbkenune (21 C)
JAHHOTO TallbBAHUYECKOTO HJIEMEHTA, WCIOJIb3ysl BEJIUYUHBI CTaHJIApPTHBIX
AIIEKTPOAHBIX MOTEHIIUANIOB (Tab. 5, cTp. 80).
5. CocTtaBuTh CXeMy TajlbBAHHMYECKOTO 3JEMEHTa, OOpa30BaHHOTO KaJMHEBBIM
anekTpoaomM, norpyxeHHsiM B 0,01 M pactBop CdSO4 u MeOHBIM 3JIEKTPOAOM,
onymeHssiM B 0,1 M pactBop CuSO,. 3ammcaTe ypaBHEHHS DIEKTPOIHBIX
nporieccoB. Omnpenenuts ero Hampspbkenue (D/[C), wucmonb3ys BeJIUYHUHBI
CTaHJAPTHBIX JEKTPOIHBIX MOTECHIINAJIOB.
Mooynvnas eounuya 14.Koppo3sus u 3awuma memaiog
KoHTpoJibHBIE 331241
1. Kak npoucXOauT 3JIEKTPOXMMHUYECKAs KOPpO3Usl JYKEHOro 3Kelie3a NpH
HapyIIeHUU TOKPHITUA B aTMochepHbix ycnoBusax (H,O + O,)? CoctaBuTh cxemy
KOPPO3MOHHOTO TaJIbBAHUYECKOTO AJIEMEHTA, UCHOJIb3Yysl BEIMUUHBI CTaHAAPTHBIX
AMEKTPOJHBIX ~ TOTCHIMAIOB MeTauioB  (Tabm4). Hamwmcare  ypaBHeHUs
AIEKTPOAHBIX MPOIECCOB U CYMMApHOW peakiuu Tmpoiecca Koppo3uu. Kakos
XapakTep MOKPHITUA?
2. Kak mnpoucxoguT »>JEKTpOXUMHYECKash KOPpO3Us JYXKEHOTOo >Keje3a IMpHu
HAPYIICHAN MOKPBITHS Ha mwiomanu 15 cm® B kucmoit cpexe (H')? CocraButs
CXeMYy KOPPO3HOHHOI'O TaJIbBAHUYECKOTO DJIEMEHTA, HCIOJIb3Yysl BEIUYHMHbI
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CTaHJAPTHBIX DJJIGKTPOAHBIX TMOTEHIMAIOB MeTauioB (tabn. 4). Hamwmcarts
yYpaBHEHUS DJIEKTPOIHBIX MPOLECCOB M CYMMAapHOW peakuuu (B MOHHOM BHJIE)
npoiiecca koppo3uu. KakoB xapaktep mMOKpbITUSA? BbluucanTh 00bEeMHBIN
nokasarelib Koppo3uu , ecid 3a | wac 20 MHHYT B Tpolecce KOppO3uu
BeeIock 0,6 M rasa (H.y.).
3. CocTaBUTh CXeMYy KOPPO3HMOHHOIO TaJIbBAHMYECKOTO 3JIEMEHTA, BO3HUKAIOIIETO
TIpU MOBPEXKIEHUH Ty»KEHOT0 KeJle3a B KHCIIOH cpejie ¢ ocTynoM kuciopoza (H'
+ O,), UCTIOIB3Ys BEJIMYMHBI CTAHAAPTHBIX JIEKTPOJIHBIX MOTEHIIMAIOB METAJLJIOB
(Tabn. 4). HanucaTe ypaBHEHUS AJIEKTPOIHBIX MPOLIECCOB U CYMMAapHOW peakIH
(B MOHHOM BHJI€) TIpoliecca Koppo3uu. KakoB xapakTep MOKpbITUS?
4. Kak OpoucxXoAauT 3JIEKTPOXUMHUYECKAs] KOPPO3Usl OLMHKOBAHHOTO XKeje3a Mpu
HapyIIEHUU TOKPHITUA B aTMochepHbix ycnoBusax (H,O + O,)? CoctaBuTh cxemy
KOPPO3MOHHOTO TaJIbBAHUYECKOTO AJIEMEHTA, UCMOJIb3Yysl BEIMUUHBI CTaHAAPTHBIX
ANEKTPOJHBIX TMOTEHIMAJoB MeTauioB (Ttabn. 4). Hanwmcate ypaBHEeHUS
AJIEKTPOJHBIX TPOIECCOB M CyMMapHOW peakuuu (B MOHHOM (opme) mporecca
Koppo3uu. KakoB xapakTep moKpbITHS?
5. Kak mpoucxomuT 3JeKTpOXUMHUYECKas KOPPO3Hsl OIMHKOBAHHOTO >KeJie3a MpH
HapyILIeHUH TIOKphITHsA B kucioil cpene (H')? CocTaBUTh cxeMy KOPPO3MOHHOTO
raJlbBAaHUYECKOTO 3JIEMEHTA, WCIOIb3Yys BEIWYUHBI CTAHIAPTHBIX 3JIEKTPOIAHBIX
MOTEHIMAIOB MeTaioB (Tabi. 4). HanmucaTs ypaBHEHHS 3JEKTPOJIHBIX MTPOILIECCOB
U CyMMapHOW peakiuu (B MOHHOM BHJIE) Tpoilecca koppo3uu. KakoB xapaxkrtep
NOKPBITUA? BbIUUCINTH BECOBOW TMOKa3aTellb KOPPO3HH, €CIH OOBbEMHBIN
nokasaTenb cocraBiseT 450 cv’/m>gac.
Paznen V. «2nemMeHThl OpraHuuecKo XUMUNY
Tema: «Opeanuueckue noiumepHvie Mamepuaibly
KoHTpoJibHEIE 331241
1. Hanucats GopMyInbl BEIIECTB MO WX Ha3BaHHAM: a) 2,4—IMMETHIITEKCaH; 0)
2,4,A—tpumeTunrentas; B) 2,2,5—TpuMeTHI—3,3—TUXJIOPTEeKCaH.
2. Ha3BaThb cienyroiye BeecTna:
CH3 C,Hs

a) CH3 -C- CH2 —CH - CH3 6) C3H7 -C- CH3

CH3; CH; CH;
3. Xumuueckoe Ha3zBaHue (ppeona-114, ucnoap3yemMoro B KaueCTBe XJIaJ0areHTa B
JOMAIIIHUX XOJIOAWJIbHUKAaX, — TeTpapTopauxiopatad. Hamucatb CTpyKTypHYIO
bopMyily 3TOr0 COeIUHEHUs, 3Hasl, YTO aTOMbI (PTOpa pacupeneseHbl B MOJIEKYyIIe
ATOTO COEUHEHUSI CHMMETpUYHO. VIMeeT i 3TO coeIMHEeHHE U30MEephI?
4. D¢ (heKTUBHBIM CPeICTBOM OOpPHOBI C OTHEM ABIISIETCS TeTpa-QTOpAUOPOMITAH,
B MOJIEKYJ€ KOTOpPOrO aTOMbl TaJOr€HOB pacHpeleseHbl CUMMETPUYHO
OTHOCHTENIFHO aTOMOB yriiepoja. Hammcats cTpykrypHylo (opMyay 3TOro
COEJIMHEHHUS U €r0 BO3MOKHBIX H30MEPOB.
5. Hazats cnenyromue coequnenus: a) CH, = CH — CH = CH — CHjg;
6) CH,=CH-CH =CH,; B) CH;—C=CH—-CH - CH; - CHzs.
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CHj; CHj;
3. 3amaum A1l CaMOCTOSITEILHOTO KOHTPOJIS
Paznen |. Beenenne. CTpoeHue BeliecTra
Tema: CTpoeHne aToMa M NEPUOAUYECKAs CHCTEMA
3aganue 1.
N30TOmBI 27IEMEHTa pa3InyaoTCsl YUCIIOM. ..
Bapuanumuvr omeema:
O MPOTOHOB
O HYKJIOHOB
O BJIEKTPOHOB
O HEUTPOHOB.
3amannue 2.
B mnepuone ¢ yBeIMYEHHEM IIOPSAIAKOBOTO HOMEpPA DJIEMEHTOB OTHOCHUTEJIbHAS
BJIEKTPOOTPULIATEIILHOCT. ..
Bapuaumuvr omeema:
O U3MEHSETCS MEPUOINIECCKHU
O YBeJIMYHMBACTCH
O YMEHBIIIACTCS
O OCTaeTCs MOCTOSIHHOM.
3aganue 3.
DNEKTPOHHYIO KOH(PUTYpaIlUI0 BHEIIHETO YHEPTETUYECKOrO YPOBHS 3823p6 nMeeT
YacTuIa ...
Bapuanmur omeema:
oSy
o M92+
o 0¥
o S¥.
Tema: XumMuuyeckasi CBSI3b M CTPOEHHUE BellleCTBA
3aganue 1.
[{eHTpaabHbBIA ATOM HAXOAUTCSI B COCTOSIHUU sp3 TUOPHUIN3AIIUHA B MOJICKYJIE. ..
Bapuanmur omeema:
o CO
o CH,
@) C02
) K2C03.
3aganue 2.
['padut umeet KPUCTAJUTMYECKYIO PELIETKY.
Bapuanmuvr omeema:
O METAJUIMYECKYIO
O MOJICKYJISIPHYIO
O aTOMHYI0
O HOHHYIO.
3aganue 3.
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YcraHnoBute cBA3b MEXKIY (HOPMYIION BEIIECTBA U TUTIOM XMMHUYECKON CBSI3H.

1) NacCl
2) PH
3) Na

Pazpnen Il. O0uue 3akOHOMEPHOCTH XMMUYECKHUX MTPOLIECCOB
Tema: OCHOBBI XUMUY€ECKOM TEPMOJIUHAMHUKH
3ananue 1.
KonnuecTBeHHOE COOTHOILIEHHWE MEXAY HW3MEHEHHEM BHYTPEHHEW SHEpruu,
TEIUIOTOMN U pabOTOI yCTaHABIUBACT 3aKOH TEPMOJUHAMUKH.
Bapuanmuvr omeema:
O BTOpOH
O IIEpPBBIN
O TpeTUu
O HYJICBOM.
3ananue 2.
[Iponecc mepexona CHUCTEMBI U3 OJHOTO COCTOSIHHS B JIPYTO€ MPH MOCTOSTHHOM
JIABJICHUH HA3bIBACTCH. ..
Bapuanmuvr omeema:
O aanabaTUYecKuM
O U300apHBIM
O U30XOPHBIM
O U30TEPMHUYECKUM.

3aganue 3.
Tepmoxumuyeckoe ypaBHeHHE cuHTe3a amMmuaka uMmeeT BUA Na(r) + 3Hy(r) =
2NH;(T) AHOX.D, = — 92x/[x . Ilpu nomyuenuu 6,72 71 aMMHuaka BBIACISACTCS

KK TemIoThI.
Bapuanmur omeema:
o —27,6
o 13,8
0 27,6
o —13,8.
Tema: XumMHuuyecKkasi KHHETUKA U KATAJIM3
3aganue 1.
TemnepaTypHblii K0O3(pPuUUEHT ckopocTr peakuuu paBeH 3. CKOpOCTh peakuuu
npu moBbitennn Temnepatypsi ot 300°C 1o 340°C yenuunBaercsi B pas.
Bapuanumuvr omseema:
o 27
o 81
o012
09.
3aganue 2.
YBennueHue CKOpOCTH peaklny Mo JEHCTBUEM KaTaln3aTopa IPOUCXOINT. . .
Bapuanmuvr omeema:
O YBEJIMYEHHUSI KOHLICHTPAllUN PEAreHTOB
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O YBEJIMYEHUS TEMITEPaTypPhl
O YMEHBIIICHUS YHEPTUU aKTUBAIIU
O YMEHBIICHUS] KOHIIEHTPALIMH MPOJTYKTOB.
3aganue 3.
[Ipy mnoBbIIEHUM JaBJEHUST B 2 pa3a CKOPOCTh TOMOTEHHOM 3JIeMEHTapHOMN
xumudeckoit peakuun 2NO + Cl, = 2NOCI yBennuuBaeTcs B pa3(-a).
06
o4
o4
o 8.
Tema: XumMuuyeckoe paBHOBecHe
3amanue 1.
JInst SK30TEpMUYECKOr0 Mpollecca CUHTE3a aMMHUaKa OJIHOBPEMEHHOE MOHUKEHUE
TEeMIIepaTyphl U YBEITUUCHUE TaBJICHUS BBIXOJ] aMMHUaKa.
Bapuanmer omseema:
O YMEHbIIIAET
O yBEJIMYMBACT
O CHayaJla yBEJIMYHUBAET, 3aTEM YMEHbIIIAET
O HE BJIUSET Ha.
3aganue 2.
B cocTossHUM XMMHYECKOTO PaBHOBECHS CKOPOCTH IPSMOM peaKInu
CKOPOCTH OOpaTHOM peaKkiluu.
Bapuanmul omeema:
O MEHBIIIEe
O paBHa
O 0oJIbIIIEe
O HE 3aBHCHT OT.
3aganue 3
Jana paBHoBecHas cuctema: FeO + H, « Fe + H,O(T) — 23 k/]»/Mo0b.
PaBHOBECHE CMECTHTCSI B CTOPOHY MTPOJIYKTOB PEAKIIAU TIPH ...
Bapuanmur omeema:
O TIOBBINICHUU JABICHUS
O TIOBBINIEHUU TEMIIEPATYPHI
O TIOHM)KCHHH TEMITepaTypPhl
o moHmxkeHuu paBHoBecue B cucteMe CO, + C <> 2CO + Q cMecTUTCS B CTOPOHY
o0pa3oBaHUs OKCHA TaBJICHUS.
Paznen |11, PactBophl
Tema: Cnoco0bI BbIPaKEeHUS COCTABA PACTBOPOB
3aganue 1.
MomnsipHasi KOHLIEHTpAILUsl pacTBOpa, B 2 J1 KOTOporo coaepxkutcs 4,25 r xyuopuaa
JIUTHUA, paBHA MOJIB/ 1.
Bapuanmer omeema:
00,1
00,5
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o1

o 0,05.

3aganue 2.

K 250 r pactBopa, coxmepxamiero 25 1 cyibdara kamus, mpobabwim 250 cMm

JTUCTUNIMPOBAHHOM BoOJbI. MaccoBasi /10 pacTBOPEHHOTO BEUIECTBAa B

pacTBope. ..

Bapuanmul omeema:

O OoCTajach HEM3MEHHOU

O YyMEHBIIWJIACHh B 2 pasa

O yBEIMYMJIach B 2 paza

O yMeHbIIMIach B 2,1 pasa.

3ajanue 3.

Macca cepHOM KHCIOTBHI, COAEpKAIAsCi B 2 J pacTBOpa € MOJIIPHOM

KOHIIEHTpaIuei 3kBuBasieHToB 0,5 MoJib/J1, paBHA rpamMma (-am).

Bapuanmer omseema:

o 98

0 24,5

0 196

0 49.

Tema: KossimraTuBHbie CBOMCTBA PACTBOPOB

3aganue 1.

B 250 rpammax BOAbI pacCTBOPEH HE3JIEKTPOJUT C MOJIsipHOU Maccor 340 r/MoIb.

PactBop 3amepsaer mpu -0,28°C. Macca BelecTBa B pacTBOPE COCTABISET
rpamma (-oB).

Bapuanmul omeema:

0 163,2

0458

o 12800

o 12,8.

3aganue 2.

PactBop, comepxkammii 5 T BemiecTBa HednekTponauta B 100 T BOIbI, KUMKUT NpU

100,43°C (Eupo = 0,52 rpam-kr/Monb). MomsipHast Macca BEIeCTBA paBHA

I/MOJIb.

Bapuanmul omeema:

00,6

oll

o216

o 60.

Tema: KossionaHbie pacTBOpbI

3aganue 1.

JIJ1st OYMCTKU KOJUTOUIHBIX PACTBOPOB OT MOHHBIX MMPUMECEH TPUMEHSIOT METO. ..

Bapuanmer omeema:

O 3IIEKTPOAUAIN3A

O 3JIEKTPOOCMOCa

3
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O ANEKTPOKOAryJISAIIUU

o anekTpodopesa.

3ananue 2.

SIBneHue nepeHoca yacTHll AUCIEPCHOM (a3bl B MOCTOSIHHOM 3JIEKTPUYECKOM T0JIe
Ha3bIBACTCA. ..

Bapuanumuvr omseema:

O MOTEHUHAJ TEYEHUS

o anekTpodope3

O BIEKTPOJIU3

O 3JIEKTPOOCMOC.

3amanue 3.

Komnouansie 4YacTUIpl 301, MOJYYEHHOIO MpPH BBEACHUM B pa30aBICHHBIN
pactBop K,SO, HaceimenHoro pacteopa BaCl,, umeror 3apsi.
Bapuanmuvr omeema:

O HYJIEBOU

O OTPULATEIbHBIN

O HE CKOMIIEHCHUPOBAHHBIN CJIOEM TPOTUBOMOHOB

O TOJIOKUTEIIbHBIMN.

Paznen V. OxucnuTebHO-BOCCTAaHOBUTEIBHBIC U DIEKTPOXUMUYECKUE MTPOLIECCHI
Tema: OKHCINTENbHO-BOCCTAHOBUTEIbHBIC PeAKIIUU

3ananue 1.

ToJIbKO OKUCIUTENbHYIO CIOCOOHOCTD MPOSIBIISIET KHUCJIOTA.
Bapuanumuvr omseema:

O THOCEpHas

O cepHHUCTas

O cepHas

O CepOBOAOPOAHAS.

3aganue 2.

B peakuuu 3Ca + 2P — CazP; atombl dpocdopa BHICTYMarOT B Ka4eCTBe. ..
Bapuanmur omeema:

O BOCCTaHOBUTEJIEH

O OKHUCJIUTEJIEU U BOCCTAHOBUTEIEH OJHOBPEMEHHO

O OKUCJIUTEIIEH

O JOHOPOB HEMO/ICIEHHON AJIEKTPOHHOM TaphI.

3aganue 3.

ToJIbKO OKUCITUTENbHYIO CLIOCOOHOCTD MPOSIBIISIET KHCJIOTA.
Bapuanumuvr omseema:

O cepHHUCTas

O CEepOoBOIOPOAHAS

O THOCEpHas

O cepHasl.

Tema: daexkTpoxumuueckue npoueccol. ['abBannyecknii 31emenT. Koppo3us
MeTAJLIO0B.

3aganue 1.
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[Ipu paboTe TaTbBaHUYECKOTO JJIEMEHTA B CTAaHAAPTHBIX YCIOBHSIX MPOUCXOISAT
MPOLIECCHI TPEBPAILEHUS XUMUYECKON SHEPTrUU PeareHTOB B ...
Bapuanmul omeema:
O IIEKTPUUECKYIO
O MarHUTHYIO
O HIIEKTPOMATrHUTHYIO
O CBETOBYIO.
3aganue 2.
B raibBaHHYECKOM 3JIeMeHTe, cocrosimem u3 Hukeraesoro EC(Ni“*/Ni®) = —0,25B u
xernesnoro E°(Fe**/Fe’) = —0,44B smekTpo1oB, morpyxeHHbIX B 1M pacTBOpBI HX
COJICH, Ha aHOJIe MPOTEKAET MpOoIIecC. ..
Bapuanmer omseema:
o Ni’—2e” = Ni**
o Ni**+2e =Ni°
o Fe® - 2e” = Fe*'
o Fe®* +2e” = Fe’.
Tema: DiIeKTpOXUMHYECKHE MPOUECChl. DIEKTPOJIH3.
3aganue 1.
[Ipu mpomyckaHUM SJIEKTPUUECKOTO TOKa uepe3 pactBop Hutpata menu (l1) Ha
YTOJIbHOM KaTOJI€ BBIIEIISIETCS. . .
Bapuanmul omeema:
o H,
o0 Oy
@) HgO
o Cu.
3ananue 2.
Cymma k03h(UIIMEHTOB B CYMMapHOM YpaBHEHHM TIpollecca DJIEKTPOJIM3a
BOJIHOTO pacTBOpa HUTpaTa cepedpe paBHa. ..
Bapuanmur omeema:
o3
o 15
oll
o7.
3aganue 3.
VYpaBHEeHHE, KOTOpOE OMHCBHIBAET MPOIIECC DJIEKTPOU3a XJIOpujia HaTpus B
WHEPTHOU aTMocepe uMeeT BUJI. ..
Bapuanmul omeema:
o 2NaCl =2Na + Cl,
o 4NaCl + 2H,0 =4Na + O, + 4HCI
o 4NaCl + O,=2Na,0 + 2C|2
o 2NaCl + 2H,0 = HzT + C|2 + 2NaOH.
Paznen V. DneMeHTbl OpraHn4ecKor XuMUu
Tema: BMC. Opranuveckue ¥ HeOpraHudeckKue noJmmMepbl.

3aganue 1.
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Y cTaHOBUTE COOTBETCTBUE MEXKIY MPOUCXO0XKICHUEM U Ha3BAHUSIMU MTOJTUMEPOB:
1) CUHTETUYECKUU MTOJIUMEP

2) MPUPOIHBIN MTOJIUMEDP

3) MCKYCCTBEHHBIN MOJIUMED.

Bapuanumuvr omeema:

] Kpaxman

] Tpurnuuepuy

L] moymmponuiieH

| TPHHUTPOLIEILIIOIIO3A.

3ajanue 2.

MeTo10M NOJIMKOHIEHCANU TTOTYYaloT. ..

Bapuanmuvr omeema:

[ ] I30IIPEHOBBIN KaydyK

] hbenondopMalbIETHAHYIO CMOTY

[ MOTMBUHUIXIIOPU

] xarpoH.

3aganue 3.

[IpocTpaHCTBEHHBIE MOTUMEPHI HEPACTBOPUMBI, TAK KaK MAKPOMOJIEKYJIHL. . .
Bapuanmuvr omeema:

O UMEIOT Pa3BETBIECHHOE CTPOCHUE

O PacIoJIOKEHbI HEYOPSITI0UYEHHO

O COEMHEHBI OOJIBIIIUM YHUCIIOM XUMUUYECKUX CBS3EH

O UMEIOT OYEHB OOJIBIITYI0 MOJIEKYJISIPHYIO Maccy.

Paznen VI. Xumnueckas ueHTuguKanys U aHaJIu3 BEIIECTB
Tema: TeopeTnuecKkre OCHOBbI AHAJTUTUYECKOH XUMHUU

3aganue 1.
B 1 am°® HaceienHoro pactopa comepxutcs 1,32:10° monb AgCl. 3nauenue I1P

(AgCl) pagHo...

Bapuanmur omeema:

01,32:107

01,7410

0 1,89-10°

03,6310,

3aganue 2.

Pacteop MgNH4PO,, B xotopom npousBeaenue koHreHtpaiuii nornos (I1M) =
1-107°, a Benmumua npousseaenns pacteopumoctn (ITP) = 1-107"" | sBnsercs. ..
Bapuanumer omeema:

O HEHACBIILIEHHBIM

O TepechIIEHHBIM

O KOHLEHTPUPOBAHHBIM

O HaCBIILIEHHBIM.

3ajanue 3.

BemecTtBo, y KOTOpPOro OTCYTCTBYET 3HA4€HHE NPOU3BEACHHUS PaCTBOPUMOCTH,
umeet hopmymy ...
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BapuaHmbl omeema.
o) AngO4

o) Ag3PO4

o AgNO;,

o AgCl.

4. TIpumepsl OLIEHOYHBIX CPEJICTB ISl IPOMEKYTOYHOTO KOHTPOJIS:
1. I30TOMBI OTHOTO U TOTO K€ XUMHUYECKOTO JIEMEHTA OTINIAFOTCS:
1) 9rCIOM BaJIEHTHBIX AJIEKTPOHOB B aTOMaX; 2) aTOMHBIM HOMEPOM;
3) aToMHOU Maccoif; 4) 3apsiioM siipa aToMma.
2. B atroMe xJ10pa BaJICHTHBIMU SIBIISTFOTCS] OPOUTAIIN TTOTYPOBHEH:
1) 2p, 3s, 3p; 2) Tonbko 3s, 3 p; 3) 3s, 3p 3d; 4) Toasko 3p.
3. Beicmmit okcua coctaBa 90, 00pa3yroT BCe 3JIEMEHTHI
1) 2 nepuona; 2) 4 nepuona; 3) Il rpynmsr; 4) IV rpynmst.
4. Ha3zBaHue HMKEMIPUBEJIECHHOTO YIJIEBOIOPO/Ia IO CUCTEMATHUYECKON
HOMEHKJIAType
CE;

CH;—CH-CHy—CH-CH-CqHs

CH(CHz)n CHs
A) 2,3,5-TpumeTnn-6-3Truirentan
B) 3.,4,6,7-TeTpameTunokTan
C) 2,3,5,6-TeTpamMeTHIOKTaH.
1) 2-N3onponui-4,5-1TUMETUITECITaH.
5. Haiit MaccoByto 010 TJIFOKO3bI B pacTBOpe, coaepxkaiiem 250 r Boast u 40 T
TJIFOKO3BI.
6. Cxonbko rpammoB Na,SO3 moTpedyeTcs st npurotoBieHust 5 1 8 %-Horo (1mo
Mmacce) pactBopa (p=1,075 r/mm)?
7. 1 mn 25 %-noro (mo macce) pactBopa coaepxkut 0,458 T pacTBOpEeHHOTO
BemecTBa. KakoBa mioTHOCTB 3TOro pacTBopa?
0) s npomMexyTouHou arrecraiuu (Ip. arr.):

1. OCHOBHBIE TIOHATUS XMMHH: aTOM, MOJIEKYJIa, OTHOCUTEIbHASI aTOMHAsI Macca,

OTHOCHTEIIbHAS MOJIEKYJIIpHAs Macca, MOJIb, MOJIEKYJISIpHAs Macca.

2.  BeIpasure MaTeMaTUYECKH CKOPOCTH MPSAMBIX M 0OPAaTHBIX PEAKIIHIA:
a) N, + O, < 2NO;

b)  Fey0s3(ms.) + 3CO(2.) — 2Fe(ms.) + 3CO,(2.);

c) 2NO + 0, < 2NO,

d) N2 + 3H2 (—_)ZNH?,

3. O06pa3oBaHUIO0 XUMUYECKOM CBS3H COOTBETCTBYET. ..
a) e3aumooelicmaue s10ep amomos

b) nepekpvisaHue d1eKmpoHHbIX 001aK08

c) npumsANceHue 1eKmpoHO8

d)  yMmenvuieHue noIHoU SHePUU 83AUMOOCUCMEYIOUWUX AMOMO8
4. DTaHOBYIO KMCJIOTY MOKHO OTJIMYUTH OT 3TUIIOBOTO CIIMPTA C TOMOIIBIO
1) nakmyca
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2) OpOMHO¥ BOJIBI
3) pacTBOpa nepMaHraHaTa Kajus
4) pa3MYHON OKpaCKH.

5. Bonpocsl 1 3a1a4u 711 CAMOKOHTPOJISL M TOATOTOBKY K 9K3aMEHY
1. OCHOBHBIE CTEXHMOMETPUYECKHME 3aKOHbl, WX COBPEMEHHas TpPaKTOBKA.
CTexuoMeTpUYeCcKHe M HECTEXMOMETPHUUYECKHE COCIMHEHUA. XHUMHYECKUI
DKBUBAJICHT.
2. CtpoeHue 3JIeKTPOHHBIX 000J0YeK aTOMOB. BoTHOBast Teopusi CTpOSHHs aToMa.
JIBoricTBeHHas npupoja 3yeKTpoHa. KBaHToBble uncina. [IpuHIun 3anonHeHus
3JIEKTPOHAMH aTOMHBIX OpOHUTAJICH.
3. Ilepuoanueckuii 3akoH W Mepuoauyeckas cucremMa siaemeHtoB [[.H.
MeHnneneeBa. BaneHTHOCTD, CTE€NIEHb OKUCIEHUS. MI3MEHEHNE CBOMCTB AJIIEMEHTOB
U UX COETMHEHUH B 3aBUCUMOCTHU OT CTPYKTYPbI JIEKTPOHHBIX 000JIOUEK.
4. CpoiicTBa  B3aUMOJACHUCTBYIOUIMX  aTOMOB: a¢dexTuBHBIN  paauyc,
VOHU3aLMOHHBIM MMOTEHIMA, CPOJICTBO K AJIEKTPOHY. DJIEKTPOOTPHULATEIBHOCTD.
Xnumuueckas cBsi3b. OCHOBHBIE XapaKTEPUCTUKU XUMUYECKOU CBS3U: JJIMHA CBS3H,
DHEPrus, BaJIEHTHbIN yrou. [lonspHocTs cBsi3u. COBpeMEHHBIE METOABI ONUCAHUS
XAMHUYECKOM CBSI3H.
5. OcHOBHbBIE THUINBI XUMHYECKOM CBsi3UM. KoBajieHTHast cBsi3b. VOHHas CBS3b.
CBOICTBa BELIECTB C KOBAJCHTHOM M MOHHOM CBA3AMH. [JOHOpHO-akUeNnToOpHas
CBA3b.
6. BHyTpu u MeXMOIeKyIspHas BOJOPOAHAS CBI3b. MeTammudeckas CBS3b.
MeTtaminyeckoe cOoCTOsIHUE U ero 0coOeHHOCTH. [IpoBOAHMKY, HEMPOBOAHUKUA U
U30JIATOPBI.
7. Arperatsble cocTostHUs. Kitacchl 1 HOMEHKIIaTyphl XUMHUYECKHUX BEIIECTB.
8. DHepreTnka XHMMHUYECKUX NPOLECCOB. BHYTpeHHssT 3HEprus M SHTAJIBIUS.
DK30- ¥ 3HIOTEPMHUYECKUE PEaKIUU. TepMOXUMHUUYECKHE YpaBHEHHs. 3aKkoH [ ecca.
[Tonsitue 06 suTponuu. Hanmpasnenne xumuueckon peakuuu. Dueprust [ mdoca.
9. CxopocTth xumMu4eckoil peakinu. Koncranta ckopocTu. 3aKoH JEHCTBUSL Macc.
3aBUCUMOCTBH CKOPOCTH PeakLuu OT Temreparypsl. Katamus.
10.ITonsatue 06 sHepruu akTuBanuu. [IpuHIMIIHATBEHAS OOPATUMOCTh XUMUYECKUX
peakumii. IlpakThuecku HeoOpaTuMble peakuu. MoJekynspHble, HOHHbIC
peaKIuu.
11.Xumuyeckoe paBHOBecHe. KOHCTaHTBI XMMHYECKOro paBHOBecus. [lpuHumm
ne-Ilaresnbe.
12.PactBOopsl. CIOCOOBI BEIpAKEHUSI KOHIIEHTpalui. JIucriepCHbIE CUCTEMBI.
13.PacTtBopumocTs BemiecTB. PactBopurenu. Xumuyeckas TEOpHsS PACcCTBOPOB
J.N.MenneneeBa. @uznyeckast TEOpUs paCTBOPOB.
14 3axonst Paynsa, [D'enpu. Kpuockommss u s0ymuockonus. OcMoTHUECKOe
JaBJieHUE pacTBOPOB. 3akoH BanT - ['odda.
15.CoBpeMEHHbIE TPEACTABICHUS O PacTBOpax »JJIEKTPOJUTOB. KHCIOTBI H
ocHOBaHUS. AM@poTepHble 37IeKTPOaUTHl. CHIIbHBIE M Cia0ble 3JIEKTPOJUTHI.
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['uaparauus moHoB. [loHsiTHE 00 aKTUBHOCTH U KO3(PPHUIMEHTAX aKTUBHOCTHU
MOHOB.
16.MonHoe npousBenenre Boasl. pH pacTBOpoB.
17.Tunponus. Pons ruaponusza B kuBoM opranusme. llpencraBieHus o
MEeXaHU3Max peakiui rujgpoinsa coieil. bygepnsie cmecnu.
18.Crenenp okucieHus. OKHCIUTETBHO - BOCCTAHOBUTENbHBIC MOTEHIUAIIBI.
OKHUCIUTETPHO -  BOCCTAaHOBHUTENIbHbIE  peakuuu. Mertoasl  moadopa
K02 (PHUITMEHTOB OKUCIIUTEIHLHO - BOCCTAHOBUTEIBLHBIX PEAKIIUM.
19.0nekTpoaHBIE TPOIECCH. DIEKTPOMHBIA TMOTEHIWAA. Psim  HampspKeHH.
VYpasuenune Hepucra. Onextponmus. OOmas xapakTepucTHKa (TIOJOXCHHE B
NEePUOANYECKON Tabnuie, CTPOEHHE U pa3Mepbl aTOMOB, (u3MUeckue u
XUMUYECKAE CBOWCTBA, CTEMCHb OKHUCIICHHS, PACIpPOCTPAHCHHOCTh B TPUPOJIC)
HETMEePEXOHBIX 3JEMEHTOB (METAUIOB M HEMETAJUIOB). XHUMHYECKUE HCTOYHUKU
TOKaA.
20.Kopp3us. Bunbl koppo3uu. XuMudeckasi ¥ 3JIEKTPOXUMUUYECKAsT KOPPO3HSI.
21.00mas xapakTepucTHKa (MOJIOKEHUE B MEPUOAUIECKON TabiuIle, CTPOCHHUE U
pa3Mepbl aToMOB, (PU3UYECKHE W XHMMHUYECKHE CBOWCTBA, CTENEHb OKHCIICHHS,
pacnpoCcTpaHeHHOCTh B MPHUPo/ie) 0-371€MEHTOB.
22.KavecTBEHHBIN aHAN3.
23.KonnyecTBEHHBIN aHAU3.
24.001m1e TpUHIKIBI ¥ BUBI KOJIMYECTBEHHOTO aHaIN3a.
25.I'paBUMeTpUYECKUN METO]] aHATTU3A.
26. TUTpUMETpUUECKUN aHAIIN3.
27.0nTHYecKre MEeTOIbI aHAIN3A.
28.D1eKTpOXUMHYECKHE METO bl aHaJN3a.
29.ITonmmMepsl ¥ OJUTOMEPHI.
30.KoMrieMeHTapHOCTh.

6. 3amanus 17151 KOHTPOJBHBIX PaboT
1. Haiitu mpocteiimyto dbopmyny BemiecTBa, cojiepxaiiero (mo macce) 43,4 %
Hatpus, 11,3 % yrinepona u 45,3 % xucnopoja.
2. Paccuwnraiite, CKOIBKO MOJIEH W MOJIb- AKBHBAJICHTOB COCTaBIIIOT 9,8 rpamma
CEpPHOM KHUCJIOTHI.
3. Kapbonar kanpius pasznaraercs npu HarpeBanud Ha CaO u CO,. Kakas macca
MPUPOJHOTO HU3BECTHsKa, coaepxaiiero 90% (macc.) CaCOs, moTtpeOyercst s
nosryaeHus 7,0 T HerammeHou U3BeCTH?
4. Haiigute Maccel Boasl M MeaHoro kymopoca CuSQOgx5 H,O, neoOxomumele st
MIPUTOTOBJIEHUSI pacTBOpa, cozepxkaimiero 8§ % Oe3BomHoi comu. IlnmotHOCTh 8 %
pactBopa CuSO, paBHa 1,084 r/m.
5. Crenenp pauccormanuu yroabHou kuciaotel H,CO3 nmo nepoii crynenu B 0,1 H
pactBope pasHa 2,11-10”, Beranciuts K.
6. Hanmmmmte B MOHHO-MONEKYISIpHOW (pOpME YpaBHEHUS PEAKIIHiA, TPUBOISIINX K

00pa30BaHUIO MaJIOPACTBOPUMBIX 0caakoB uiu ra3oB: a) CuSO, + NaOH; 6) CaCO;
+ HCI; B) Na,SO; + H,SO,.
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7. Kak uamenurcs ckopocts peakiuu C,H, (raz) + 3 O, (ra3) = 2 CO, (ra3) + 2 H,O
(ra3) mpu yBeIMYCHUH JaBJICHUS B 2 paza?
8. Hammucatb ypaBHEHME 3aKOHA JIEHCTBUS MacC Ui PEaKIIUK:

C (tBepaprit) + H,O (map) = CO + H,
9. CocraBbTe YpaBHEHUs TMOMYpPEAKIMM OKUCIEHUS ¥ BOCCTAHOBIICHUS TSt
CIECAYIOUMX pEaKIUii M OINpeleiuTh, B KAKUX CIy4asX BOAOPOJA CITy>KUT
OKHCITUTEJIEM U B KAKUX — BOCCTAHOBUTEJIEM:

a)2 Al +6 HC1 =2 A1Cl13+ 3 H,,

0) 2 H, + O, =2 H,0.

10. Berunciaure 0OCMOTHYECKOE JIaBJIEHUE PACTBOPA TIIMIIEPUHA C MACCOBOU JIOJIEN
1% (mmotrocts 1,0006T/™Mu1) mpu 25°C. Bynmetr nu OH M30TOHWYEH PACTBOPY C
ocmoTrdeckum aasiaeHueM S00kI1a?
11. CxoJbKO TPAaMMOB CEPHON KUCIIOTHI He00Xoaumo ais npurotosienus 250 r 10
%- ro pacTBopa.
12. KakoBa npoliieHTHast KOHIIEHTPAaLKsl pacTBOPa, MOJIy4eHHOro pacTBopeHueM 40 1
MgSQO, B 460 T BoIBI?
13. K 300 r 16 % pactBopa ZnSQO, no6asmim 400 r Boabl. KakoBa mporieHTHas
KOHIIEHTPALIXA MTOJIyY€HHOTO pacTBopa’?
14. Kakoit 06beM 96%-Hol cepHO# KHCIOTHI (IDIOTHOCTH 1,84 T/MIT) M KaKyro mMaccy
BOABI HEOOXOAMMO B3ITh g mpuroToBieHus 100 min 15 % - ro pactBopa ¢
mIoTHOCTRIO 1,10 1/MI1?
15. PactBop, coaepxkamuii 2,1 T KOH B 250 r Bobl, 3amep3aet npu —0,519°C. Haiitu
JUIS 3TOTO PaCTBOPA M30TOHUYECKUN KO3(PPHUIIUEHT.
16. Kaxxymasicsa crenens aucconnanuu xmopuaa kanus B 0,1 H pactBope pasna 0,80.
Yemy paBHO OCMOTHYECKOE JaBJIEHUE 3TOro pactBopa rpu 17°C?
17. BO CKOJIBKO pa3 yBEIUYUTCA CKOPOCTH ITPOLIECCa MPU YBEIUYEHUN TEMIIEPATYPhI
Ha 30°C, ecnu TemnepaTypHblil KoddduIueHT pasex 37
18. Kak n3MeHUTCsI CKOPOCTh BBINIEYKA3aHHBIX PEAKIUN MPU YBEIUYCHUHA 00bheMa B
2 paza?
19. Onpenenute, B kKakux coenuHeHmsx cBsa3b noHHas: NaCl, NF;, B,O3, CaS, NO.
20. HanuimTe ypaBHEHHs peakluil: a) pacCTBOPEHHMsS MarHusi B pacTBOPE CEpHOMU
KHUCTIOTHI; 0) B3aMMOJICHCTBUS pacTBopa OpoMua HaTpus ¢ xjaopoM. Kakoit anemeHt
OKHCJISIETCSI M KAKOW BOCCTAHABIIMBACTCS?
21. Onpenenute MOJIIPHYIO KOHIICHTPAITUIO pacTBopa, comepskariero B 100 mm 4,9 r
CEpPHOM KHUCJIOTHI.
22. Omnpenenute SKBUBAICHTHYIO KOHIICHTPAIMIO PAacTBOpa, conaepskamiero 12 r
MgSO, B 150 mut pacTBopa.
23. Beuncnure npousBeieHne pacTBOpUMoCcTH Xpomata cepedbpa Ag,CrO,, ecnu B
100 mu1 BO/IBI pacTBOpSiCTCS 1,85°10°° r a10it comm.
24. B kakoM ooneme 0,5 M pactBopa ZnSO, conepxutcs 16,1 T comm?
25. Kakoit 06beM Boibl HeoOxoaumo mpudaButh kK 200 M1 30 % - ro pactBopa NaOH
(rmotHoCTh 1,33 /™M) i mostydenus 10 %-oro pactBopa?
26. YUemy paBHa KOHUEHTpALMsl pacTBOpa YKCYCHOM KHUCIOThI, pH KOTOpOro paBeH
5,27
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27. Kak Hajgo M3MEHHUTh KOHIIEHTPALMIO MOHOB BOAOpPOJA B pacTtBope, utoObl pH
pacTBOpa yBENMUWICS Ha €AWHHUILY: a) yBenuuuTh B 10 pa3; 0) yBenmuuuth Ha 1
MOJIB/JT; B) yMEHbIIUTH B 10 pa3; ) ymeHblnTh Ha 1 Monb/n? OTBET NOATBEpAUTE
pacueTamu.
28. Boruncnuth pH cienyromux pacTBOpOB CIIaObIX AJIEKTPOIUTOB:

a)0,02M NH,OH; 6)0,1 M HCN; B) 0,01 M CH3COOH.
29. Berancnute KoHCTaHTy paBHOBecHs cucteMbl 2 CO = CO, + C, ecu B COCTOSIHUH
paBHOBecusi koHneHTparus [CO] = 0,04 monb/n, a xonmeHTparms [CO,] = 0,05
MOJTB/JI.
30. Hanmimire ypaBHEHUs peakiuii: a) MKy OpOMUIOM MEIU U XJIOPOM; 0) MEXIY
OpOMHJIOM MENU B PACTBOPE M METAIUTMYECKUM JKEJIE30M. Y KAKHUTE, YTO SBIAETCS B
TOU U APYTON PEAKIIMHA OKUCIIUTEIIEM, YTO - BOCCTAHOBUTEIIEM.
31. CKOIBbKO TPAaMMOB CEPHOM KUCIIOTHI coiepkuTcs B 2 11 0,5 H pacTBOpa.
32. Kakyro maccy xese3a MOYKHO MOJIyYUTh U3 2 T JKeJIe3HOM pYJIbl, cojepxkaiieit 94
% (Macc.) Fe,0O3?
33. Onpenenure SKBUBAJICHTHYIO KOHLIEHTPALIMIO pacTBOpa, COAEprKalero B 2 I,
koToporo Haxoautcst 80,5 r ZnSOy,.
34. Haiftu MOJISUTBHOCTD ¥ MOJIIPHYIO KOHIIEHTPAIIMIO PACTBOPEHHOTO BelecTBa B 67
% -HOM pactBOpe caxapo3bl C1oH7,01;.
35. lnst pactBopenus 1,16 r Pbl, notpeboBanocs 2 i1 Boapl. Haiitn npousBenenvie
pPacTBOPUMOCTH COJIH.
36. Kak mmenutcsa kucnotHocth 0,2 H pactBopa HCN mpu BBemenun B Hero 0,5
mois/1 KCN: @) Bo3pacTteT; 0) yMEHBIITUTCS;, B) HE U3MEHUTCS ?
37. Onpenenuts AH® oOpa3zoBaHus 3TUIICHA, UCTIOIB3YS CICAYIOIINE JaHHbIC:
C,H, (ra3) + 30, (ra3) = 2CO;, (ra3) + 2H,0 (raz),
AH° =-1323 /I,
C (rpadur) + O, (ra3z) = CO, (ra3), AH® =-393,5 xJIx,
H, (ra3) + 1/2 O, (ra3) = H,O (ra3), AH® = -241,8 /] x.
38. Ilpu coemunenumn 2,1 T xenesa ¢ cepoul Bbiaenwiocs 3,77 k/lx. Paccunurarsb
TEIUIOTY 00pa3zoBaHusl CyJIb(puAa XKee3a.
39. Kakxomy aToMy COOTBETCTBYET AJIEKTPOHHAs dopmyna
15°25%2P°35°3P°45%3d°4P°55%4d™5P%?  VkakiTe BaneHTHbIC —9ICKTPOHBI U
MaKCUMAJIbHYIO CTEIEeHb OKucieHus. K Kakol rpymme, moarpymnre, Nepuoay OH
OTHOCHTCSl, TO METAJI WJIK HEMETAILI?
40. Yem — OKHMCIUTENEM WM BOCCTAHOBUTEJIEM — SIBIIFOTCS ATOMBI U HOHBI BOAOPOAA
B PEAKIUSX, WILTIOCTPUPYEMBIX YPAaBHEHUSMU:
Fe,O;+ 3H, =2 Fe + 3 H,O;
Fe+2HC1= FECI2 + H,
41. Haitnure mpocteimyro GopMmyiny okcuja BaHaaws, 3Has, 4to 2,73 T OKCHaa
comepxar 1,53 r meraina.
42. Cxoibk0 MUUTWIMTPOB 96 % pacTBOpa CEpHOM KHUCIOTHI C IJIOTHOCTHIO 1,84
I/MJ1 HY>KHO B35ITh JUIsl ipurotoBienus 1 11 0,5 H pacTtBopa?
43. K pactBopy, conepxaiiemy 6,8 r A1Cl3, npununu pactBop, cogepxaiuii 5,0 T
KOH. Haiitu maccy 006pa3zoBaBIlIerocst ocajika.
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44 Kakoii mpOIIEHTHOI KOHIIEHTpaIuK moy4uTcst pactBop conmu MgSO, eciu k 500
mi 30 % -ro pactBopa ¢ minotHocthio 1,019 r/mn mpubasuts 100 ma 10 % -ro
pacTBopa ¢ ImIoTHOCThIO 1, 029 r/mn?

45. Cxompko MmuwummmTpoB 20% pactBopa HNO;3; ¢ mmotHocthto 1,41 1/mn
MOHAJ00UTCA AJisl MpUroToBieHus 1 i1 2 H pactBopa. 60. BeraucnuTs mpousBeaeHue
pactBopumoctu PbBr, npu 25°C, ecim pacTBOPUMOCTD COJIH TIPH 3TOW TEMITEpaType
pasHa 1,32-10 Mob/11.

46. Tloyemy Tpy HHU3KHX TEMIIEpaTypax KpUTEPUEM, OINPEICISIONINM HaAPaBICHUE
CaMOIIPOU3BOJIBHOTO TIPOTEKAaHUsl PEaKLUMH, MOXKET CiykuTh 3HaKk AH, a mnpm
JIOCTATOYHO BHICOKMX TEMIIEpAaTypax TaKUM KPUTEPHEM SIBISICTCS 3HAK AS?

47. OObsicHUTE, TMOYEeMY IMPOILIECCHl PACTBOPEHUS BEIIECTB B BOJAE MOTYT
CaMOIIPOU3BOJILHO TMPOTEKATh HE TOJBKO ¢ 3k30TepMuyeckuM (AH® < (), HO u ¢
snoTepmudeckuM (AH® > 0) apdexrom.

48. SImpo aroma (ropa (atomHas macca 19) cogepxkut 10 HEUTPOHOB. YKaKHTE, HE
oOpainasich K TabJuIEe JIEMEHTOB, TOPSIKOBBIN HOMEp (PTOpa.

49. Omnpenenute, KaKOW W3 JJICKTPOIOB SBISETCS KATOIOM B TaTbBaHUYECKOM
JJIeMeHTe, 00pa30BaHHOM CTAHJAPTHBIME driekTpomamu: AgIAg” mm Mn[Mn®* ;
Co|Co®* mmu Na|Na™,

50. Bbruuciaute SAEKTPOIHBIN MOTEHIIMAT MAarHus MOTPY>KEHHOTO B PacTBOP
MgSO, ¢ koHienTpanueii nonos Mg”*, pasroit 0,01 MoIb/11.

51. Beruucoute O3JIC ranbBaHMYECKOTO 3JJIEMEHTA, COCTOSILIErO0 W3 JBYX
DIIEKTPOJOB:

Ti | Ti%* (0,01 mouns/1) || Ni?* (1 moms/m) | Ni.

52. Kako#l u3 cieAyronx MpoueccoB MPOTEKAET MPH JIEKTPOIU3E BOJHOTO
pactBopa Nal Ha rpaduroBoM anose?

a)Na—e =Na";6) 2l —2e =1,;

B) 40H —4e = 2H20 + 02, F) 2H20 —4e = 02 + 4H+ .

53. Kakoe BemecTBO W B KakOM KOJMYECTBE BBIJICIUTCS HAa KaTOAC IPHU
anextponmse pactBopa HY(NOz), (anon rpadutoBblii) B TeueHue 10 MuUHYT mipu
cuie Toka 8A?

54. 1. Cknenansl JBa MeTajlla. YKaXuTe, KaKOW W3 METAIJIOB IOJIBEPracTCA
KOPPO3HH:

a) Mn—Al; 6) Sn—Bi .

55. Kakue M3 HWKENEpPEeYUCICHHBIX METAJUIOB BBINOJHSIOT JI CBUHLA POJIb
anogHoro mokpeitust:  Pt, Al, Cu, Hg ?

56. YkaxuTe NpoayKT KOppo3uu npu Koutakte ZN — Ni B HeHTpanbHOU cpejie.
57. Yxaxwurte npoaykT Koppo3uu rnpu kontakte Zn — Ni B kucioit cpene (HCI).

58. Hanwmmure snekTpoHHy0 (popmyny aroma texHenus. CKOJIbKO 3JE€KTPOHOB
HaxoauTcs Ha d-moaypoBHE MpeAnociaeAHero 3aeKTpoHHoro ciosi? K kakomy
AJIEKTPOHHOMY CEMENCTBY OTHOCUTCS 3JIEMEHT?

59. Vkaxute THN ruOpuan3anuu opoutaneit 0opa B mosuekyie BBrs.

60. Kakue BuIbI XUMHUECKOHN CBSI3U UMEIOTCS B MosieKysie NHyl?
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61. Kakoii nomkHa OBITH CHJIa TOKA, YTOOBI MIPU MPOMYCKAaHUHU €TO Yepe3 PacIliaB
XJIOpHJIa MAarHusl Ha KaTtoJie Bblaenuioch 6 r maraus 3a 5 4 ? Kakoe xonnuecTBo
XJIOpa MPHU ATOM BBIJEIUTCS Ha aHOJE?
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[Ipunoxenue 4

METOINYECKHUE PEKOMEHJIALINHA 11O OPTAHU3AILIUN
OBYYEHUA 11 UHBAJIMIOB U JIMI] C OI'PAHUYEHHBIMH
BO3MOXHOCTAMMU 3/10POBbs1

OOyuenne 0Oy4YaIOMIUXCS C OTPAHMUYEHHBIMH BO3MOXHOCTSIMH 37I0POBBS
npu HeoOxoaumoctu ocymectBisiercss B ®I'BOY BO Uysamickuit 'AY (nanee —
VYHUBEpPCUTET) C HCMNOJIB30BAaHUEM CIHEHHUAIbHBIX METOJ0B OOy4YeHUs U
JUIAKTUYECKUX  MATEpHaJIOB,  COCTABICHHBIX C  Y4ETOM OCOOEHHOCTEU
MICUXO(PU3NYECKOTO PA3BUTHSA, WHAWBUAYATHHBIX BO3MOXXHOCTEH M COCTOSTHHS
3I0POBbS TAKUX OOydYaromuxcs (00y4Jaronierocs).

B nensx ocBoeHust ydyeOHOM mporpamMmbl JAMCHUIUIMHBI WHBAIUJAMU U
JULAMH  C  OTPAHUYECHHBIMH  BO3MOXKHOCTSMHM  3JI0POBbSI Y HUBEPCUTET
00ecreunBaeT:

OISl UHBANUOO8 U JUY C OCPAHUUEHHBIMU BOIMONCHOCHAMU 300pPO8bs NO
3PEeHUID.

- pa3MelieHue B JOCTYIHBIX I OOYyYaroUIuXcs, SIBJSIONIUXCS
CIIETIHIMA WU  CINa0OBUIALIMMHU, MeECTaX ¢ B aJalNTHPOBaHHOW (dopme
CIpaBOYHOI MH(GOPMALIUK O PACTIUCAHUM YUEOHBIX 3aHSITHI;

- TOPUCYTCTBHE  ACCHUCTEHTAa,  OKa3bIBAIOIIEro  00ydYaromemycs
HEO0OXOIMMYIO OMOIIIb (B ClIydae HEOOXOIUMOCTH);

- BBIMYCK aJbTEPHATUBHBIX (POPMATOB METOAMUECKHUX MaTEpUaTIOB
(xpynHbIF WpUPT UM ayiuodansl);

- Hajmuyue B OUOIMOTEKE W YWUTAIBHOM 3ajie Y HUBEPCHUTETA
bpaiineBckord KOMITBIOTEPHOM TEXHUKH, JJIEKTPOHHBIX JIYI, BUACOYBEIUUYUTEIIEH,
porpamMM HEBU3YaJIbHOTO JA0CTyNa K HH(OpMAITUY;

0151 UHBANUOO08 U JUY C OCPAHUYEHHBIMU BO3ZMONCHOCMAMU 300POBbS NO
CAYXY:

- HaJJIeKAIIUMH 3BYKOBBIMHU CpeACTBaMU BOCIIPOU3BEJCHUE
uHdopmaIuy;
- HAJIMYME€ MYJIbTUMEIUNHON CUCTEMBI,

0I5l UHBANUOO8 U JUY C OCPAHUUYEHHLIMU BO3MONCHOCMAMU 300D0O6bA,
UMeIoWUX HapyueHUs ONOPHO-08UAMENbHO20 annapama:

- BO3MOXHOCTh O€CHpENSITCTBEHHOr0 JOCTyna OO0y4arolluxcs B
y4eOHbIC TTOMEIIECHHUSI, TyaJICTHbIE KOMHAThI U JIPyTHE MMOMEIIICHUST Y HUBEPCUTETA,
a TakKe NMpeObIBAaHKUE B YKA3aHHBIX MOMEIICHUSX.

OO6pazoBanue OOydYarmMXCsI C  OTPAHUYCHHBIMH  BO3MOXKHOCTSMH
3JI0POBbSI MOKET OBITh OPTAaHNU30BAHO KaK COBMECTHO C JIPYTUMH OOYYAIOIIIMUCH,
B OTJEJIBHBIX TPyNNax U yJaJ€HHO C TPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOJIOTHH.

IlepeyeHb y4eOHO-METOAUYECKOT0 00ecriedYeHUs CAMOCTOSTeIbHOM
padoTHI 00y4aKOIMXCH MO AMCUMILINHE.
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Y4eOHO-MEeTOAMYECKHE  MaTepualbl Ui CaMOCTOSITENIbHOM  paboThI
oOyvaroluxcss H3  YuClla  MHBAIMAOB U JIML C  OrPAHUYECHHBIMU
BO3MOXXHOCTSIMU ~ 37I0POBbsSI IIPENOCTABIAIOTCS B (OpMax, aJanTUPOBAHHBIX K
OTPaHUYEHUSIM MX 3JJ0POBBSl U BOCHIPUATHSI HHPOPMALIUH:

Kareropuu cryneHToB Dopmel
C HapyuieHueM ciyxa - B meyaTHOM dopme
- B (popMe 3IEKTPOHHOIO JOKYMEHTA
C HapyuieHueM 3peHust - B meyaTHOW  ¢opMe  yBEIUYCHHBIM
mpudTom

- B (hopme 3JeKTPOHHOTO TOKYMEHTA
- B hopme ayamodaiina

C HapyiieHueM - B Ie4aTHOH dopme
OTIOPHO-JIBUTATEIHHOTO - B popMe€ BIEKTPOHHOTO TOKYMEHTA;
amnmapara - B popMme aynnodaiina

JlaHHBI TIEpeYeHb MOXKET OBbITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT
KOHTHHT€HTa 00y4aromuXCs.
DoH/1 OLIEHOYHBIX CPEICTB /ISl MPOBeIeHUs MPOMEKYTOUYHOM
arrecTanuu 00y4aouuxcs mo JAMCHUIJINHE.
Jnst  CTYIEHTOB  C  OrPAaHUYEHHBIMH  BO3MOXKHOCTSIMH  3JI0POBBS
IIPETYCMOTPEHBI CIEIYIONINE OLIEHOYHBIE CPEJCTBA:

Kareropun Bunbl  OneHOYHBIX @OopMBI KOHTPOJISI U
CTYJEHTOB CPENCTB OLICHKHU
pEe3ynbTaTOB
oOy4eHus
C HapylieHueM ciyxa TECT MPEUMYILIECTBEHHO
MMCbMEHHAs MPOBEPKa
C HapylIeHHeM 3peHHUs co0eceoBaHne MPEUMYILIECTBEHHO
yCTHasi  IpOBEpKa
(MHAMBUAYAJIBHO)
C HapylmieHueM ONOpHO- | pelIeHUE OpraHu3alysi KOHTPOJIS C
JBUTATEJIBHOTO aIIapaTa | AUCTAHIMOHHBIX TECTOB, | [IOMOIIBI 3JIEKTPOHHOU
KOHTPOJIBHBIE BOITPOCHI ob6onouku MOODLE,
NMCbMEHHAs! IPOBEPKA

CTy,ZleHTaM C OI'paHMYCHHBIMH BO3MOKHOCTAMH 3J0POBbs YBCINYHNBACTCS
BpCMs Ha IMOATOTOBKY OTBCTOB K 3aqéTy, pasp€macTtCsa TOTOBUTH OTBCTHI C
HUCIIOJIB30BaHHUECM NUCTAHIITMOHHBIX O6paBOBaTCJIBHBIX TEXHOJIOTHH.

MeToauveckue MaTepHuaJibl, ONpeaesonue Npoueaypbl OeHNBAHUS
3HAHUH, YMEHUI, HABBIKOB WU (MJIM) ONbITA JAESATEJbHOCTH,
XapakTepu3ymlue 3Tanbl (OpMUPOBAHMSS KOMIIETECHIIMH.

[Ipu mpoBeneHnn MPONEAYPHl OLECHUBAHUS PE3YJIBTATOB OOyUYCHUS
VHBAJIMJIOB W JIUII C OrpaHUYEHHBIMHU BO3MOYKHOCTSIMH 310pOBbS
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IpeIyCMAaTPUBACTCS HCIIONIb30BAHUE TEXHUYECKUX CPENCTB, HEOOXOAUMBIX UM
B CBS3M C WX MUHAUBUAYAIbHBIMH OCOOEHHOCTSIMU. DTH CPEACTBA MOTYT OBITh
MPEIOCTaBIEHbl YHHUBEPCUTETOM WJIM  MOTYT HCHOJIb30BAaThCSI COOCTBEHHBIE
TEXHUYECKHUE CPEJICTBA.

[Ipouienypa olleHHBaHUSI pe3yJIbTaTOB OOYYEHHS HHBAJIUJIOB U JIMI[ C
OTPaHUYCHHBIMA BO3MOKHOCTSIMUA 3/I0POBBSI O AUCIUIUIMHE MpPETycMaTpUBAECT
npenocTapiieHue uHpopManuu B GpopMax, aJanTUPOBAHHBIX K OTPAaHUYECHUSIM UX
3IOPOBBS U BOCTIPUATHS HHPOPMAIIIH:

s uy ¢ napywenusamu 3penust:

- B IIeYaTHOM (popMe YBETMUECHHBIM MIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B (hopme aynuodaiina.

s nuy ¢ napywenuamu cayxa:

- B Ie4aTHoM (opme;
- B (hopme 31eKTPOHHOTO JOKYMEHTA.
s uy ¢ HapyweHusMu OnopHO-08U2amenbHO20 annapama:
- B Ie4aTHoM (opme;
- B (hopme 31eKTPOHHOTO JOKYMEHTA;
- B popMe ayanodaiina.

JlaHHBI TIepeYeHb MOXET OBbITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTU OT
KOHTHUHT€HTa 00y4aroluXCs.

[Ipu mpoBeneHMH TPOUEAYPHl OLICHWBAHUSA PE3yJbTATOB OOy4YCHUS
WHBAJIMIOB W JMII C OTPAHUYCHHBIMH  BO3MOXHOCTSMH  3/I0POBbS  TIO
TUCIUTIINHE (Momynro) obecrneunBaeTcs BBITIOJTHEHHE CJIETYIOIINX
JIOTIOJTHUTETHHBIX TpeOoBaHMIA B 3aBUCUMOCTH OT HWHAWBUIYaJTbHBIX
0COOEHHOCTEN 00yUaOIIUXCA:

- UHCTPYKLMSI TO TOPSAKY TMPOBEICHUS MPOIEAYpPhl OICHUBAHUS
MPENIOCTaBIsACTCA B JOCTYMHON (popme (YCTHO, B MHUCBMEHHOW (popMe, YCTHO C
UCIIOJIb30BaHUEM YCIYT CYpIONEPEBOIUNKA);

- nocTymnHas (opma npeaocTaBiIeHUs 3aJaHUI OLIEHOYHBIX CPEACTB (B
neyaTHoi (Gopme, B TmeyaTHOW (opme yBenuueHHbIM mIpudTOM, B (opme
AJIEKTPOHHOTO JIOKYMEHTa, 3aJaHusl 3auMTBHIBAIOTCS AaCCUCTEHTOM, 3a/aHus
IPEIOCTABIISIOTCA C UCIIOJIB30BaHUEM CYPIONEPEBOIA);

- goctymHass (opMa TpEAOCTaBICHHs OTBETOB Ha  3aJaHMs
(muceMeHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIBIOTEPE, C HMCIOJIb30BAHHEM
YCIYT acCUCTeHTa, YCTHO). Ilpu HeoOXoauMOCTH  JJii  OOyYarommxcs ¢
OTPAaHUYEHHBIMH  BO3MOXHOCTSIMH 3JI0pOBbS M HMHBAIMIOB  MpPOIEAypa
OIICHUBAHUSI  PE3yJbTATOB  OOyYECHHS MO JAUCIHUIUIMHE (MOJIYJII0) MOXKET
MIPOBOIUTHCS B HECKOJIBKO ATATOB.

[IpoBenenue npoueaypsl OLEHUBAHUS PE3YJIbTaTOB 00YUEHHsI HHBAIUAOB U
JUIl C OTPAaHMYEHHBIMM  BO3MOXHOCTSIMH  37I0pPOBBbSl  JIOIyCKaeTrcs  C
UCIIOJIb30BaHUEM JIUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHH.

IlepeyeHb OCHOBHOI W [ONMOJHMTEJbHON Yy4eOHOH JHMTEpaTyphl,
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Heo0X0AUMOii VISl OCBOEHUSI JUCIUNIUHBI.

Jliss OCBOGHMS AWCUUIUIMHBI WHBATUAAMH M JIMIIAMH C OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMU  3JIOPOBbSI TIPEJIOCTABISIOTCS OCHOBHAas W JIOTIOJHHUTEIbHAsS
ydyeOHasi JuTepaTrypa B BUJE AJEKTPOHHOIO JOKyMeHTa B (oHJe OuOIMoTeku u /
WIH B DJIGKTPOHHO-OMOIMOTEYHBIX CHUCTEMaxX. A TakKe TPEJOCTaBISIOTCS
OecriaTHO CHelHabHbIE YYeOHMKH U Y4eOHble IocoOus, HWHas ydeOHas
JUTEepaTypa U ClelnuajbHble TEXHUYECKHE CPECTBA OOYYCHHs KOJUICKTUBHOTO U
WHIWBUIYyAIGHOTO TIOJIb30BaHUS, a TakKe YCIYyTd CypIONEPEBOTYNKOB M
TU(DIOCYPIOTIEPEBOTIHKOB.

MeToauueckue ykazanus AJ1s1 00y4aOIMUXCS 110 OCBOECHUIO
AUCUMILIMHBIL.

B ocBoeHuMM JUCHUIUIMHBI WHBAIWAAMU U JIMIAMH C OTPAHUYEHHBIMU
BO3MOYKHOCTSIMU 3JI0POBBsI OOJIbIIIOE 3HAYCHHE WMMEET WHJMBHAyalbHas padorta.
[Tox unnMBHYyanbHOU pabOTOM moapazymeBaeTcs a8e (HOpPMbI B3aUMOJCUCTBUS C
npernojilaBatesieM: HHJWBHyaldbHass ydeOHas pabota (KOHCYJIbTallMu), T.€.
JIOTIOJTHUTENIHHOE Pa3bACHEHHE YYEOHOro Marepuaia U YriiyOJeHHOE H3ydeHUe
Marepuaia ¢ TeMH OOy4YalolUMHKCS, KOTOpble B 3ITOM 3aMHTEPECOBAHBI, U
WHIUBUyallbHasl BOCTIUTaTeIbHAsE pabota. MHAMBUyanbHbIE KOHCYJIBTAIIUU TIO
MPEAMETY SIBISIOTCS BaXKHBIM (DaKTOPOM, CIIOCOOCTBYIOIIUM WHIWBUIyaTU3AIUN
OOy4eHHS] U YCTAHOBJICHHIO BOCIUTATEILHOTO KOHTAaKTa MEXAY IMPErnoaaBaTesieM
U 0o0ydyalmuMcsd HMHBAJUJIOM WM  OOyYalolmuMmcs ¢  OrpaHUYEHHBIMU
BO3MOXKHOCTSIMU 3/10POBBSI.

Hanuume cnienuajbHBIX CpecTB 00y4eHust MHBaIua0B 1 jun ¢ OB3.

OcBoeHne IUCHUIUIMHBI WHBAIHJIAMHA W JIMIIAMH C OTPaHWYCHHBIMU
BO3MOYKHOCTSIMU 3JI0POBbsI OCYIIIECTBIISIETCS C HCTIOIB30BAHUEM CPEJICTB 00YUEHUS
OOIIIET0 U CHEIUaTbHOTO Ha3HAYCHHUS.

s obyuarowuxcs ¢ HapyuwieHusmuy ciyxa TPEeryCMOTPEeHa KOMIMBbIOTEpHAs
TEXHUKA, ayJUOTeXHUKA (aKyCTHUECKHUH yCWJIHTENb 3ByKa M  KOJIOHKH),
BUJICOTEXHUKA (MYJIbTUMEIUNHBIA  MPOEKTOpP, TEJIEBU30P), HUCIOJIB3YIOTCS
BUJIEOMATEPHUAIIbI, HAYIIHUKWA JJIS TPOCTYIIMBAHUS, 3BYKOBOE COIPOBOXKICHUE
y4eOHOM JIUTEpaTyphl B AJIEKTPOHHON OumOnmoreunorr cucreme «KoHCymbTaHT
CTYIEHTa.

s obyuarowuxcs ¢ HapyuieHusMu 3perus TPEeTyCMOTPEHAa BO3MOXKHOCTH
MIPOCMOTpa yAaJieHHbIX OO0OBEKTOB (HAaNmpuMep, TEKCTa Ha JOCKE WJIM claiiga Ha
DKpaHE) NpPH TMOMOIIM BHUIACOYBEIMYMUTENCH I yJaJeHHOro mpocMmorpa. B
OMOIMOTEeKE Ha KaKJIOM KOMITBIOTEPE MPEIYCMOTPEHA BO3MOYKHOCTD YBEITUUCHUS
mpudTa, IpeIocTaBIsgeTCs OecIiaTHas JUTEpaTypa Ha PyCCKOM W MHOCTPAHHBIX
S3BIKAX, U3IaHHAs pebeHO-TOUeYHBIM mpudTOM (110 bpaiinio).

Jna obyuarowuxca ¢ HapyweHuaMu ONoOpHO-08ULAMENbHO20 annapama
MPETYCMOTPEHO MCIOJIb30BAaHUE ANBTEPHATUBHBIX YCTPOUCTB BBOIA MH(OpMAIIUN
(omeparmonnas cuctema Windows), Takue Kak SKpaHHas KJIaBUATypa, C TOMOIIBIO
KOTOpPO MOHO BBOJHTH TEKCT. YueOHbie aymutopuu 101/2, 101/3, 101/4, 101/5,
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110, 112, 113, 114, 116, 118, 119, 121, 123, 126, 1-100, 1-104, 1-106, 1-107
UMEIOT OeCIpensTCTBEHHBIN JTOCTYI UIsE  OOy4aroIUXCsl WHBAJIUAOB U
OoOy4JaroIMxcss C OrPaHUYECHHBIMH BO3MOKHOCTSIMHU 370pOBbs. B OmOImoTeke
CIeIMaIbHO 000PYIOBaHBI paboure MecTa, COOTBETCTBYIOIIMM CTaHAApPTaM H
TpeOboBanusM. OOydaromuecss B yJIaJ€HHOM JIOCTylleé HMEIOT BO3MOXKHOCTH
BOCITOJIB30BAThCS AJICKTPOHHON 0a30i JaHHBIX HAYYHO-TCXHHUYECKOW OMOJIIMOTEKH
Uygamickoit 'CXA, mo He0OXOUMOCTH TOJIyYaTh BUPTYaJIbHYIO KOHCYJIBTAIUIO
OMOIMOTEeKaps MO UCIOJIHL30BAHUIO AJIEKTPOHHOTO KOHTEHTA.
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