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1. enn, 3a1a4n ¥ NIAaHUPYeEMBbIe Pe3yJIbTAThI 00y4eHHs 110 AUCHUILINHE

[lenpl0 OCBOEHUS AMCUUIUIMHBI «XHUMHUS» sBIAETCS (OPMHPOBAHHE Yy CTYACHTOB
XMMHUYECKOM MOJrOTOBKM [0 BOIPOCAM, CBSI3AHHBIM C IPUMEHEHHEM OCHOBHBIX XHMHUYECKHX
3aKOHOB, 3aKOHOMEPHOCTEM MPOTEKAHMS XMMHYECKUX pEaKUui I peuieHUusT KOHKPETHBIX
IIPAaKTUYECKUX 3a7a4y B 00JacTU HKOJIOIMYECKON M IPOU3BOJCTBEHHOW OE30MACHOCTH, a TAKXKE
MPUPOIOOXPAHHBIX OMOTEXHOJIOTHH.

3ajayu JUCHMIUIMHBL: CO3JaHHUE TEOPETUYECKOM ©0a3bl JJii OCBOEHHUS IOCIEIYIOIIUX
JUCLUILIMH, B KOTOPBIX PAacCMaTPHUBAIOTCS CBOMCTBA IMPOCTBIX U CIOXHBIX BEIIECTB, a TAKKE
METOABI X MOJYYECHHUS U HcceNoBaHus s Hanbosee 3((HEeKTUBHOTO MCIOIB30BAHUS B 00JIACTH
9KOJIOTMYECKOM U MPOU3BOJICTBEHHOM 0€30MaCHOCTH, a TaKXKe MPUPOJOOXPAHHBIX OUOTEXHOJIOTUH.

OOyuenue mo QuCHUILUIMHE «XHUMHS) HalpaBiIeHO Ha (OpPMHUpPOBAaHUE y OOyyaroumxcs
CJIEYIOIIUX KOMITETeHIUH!

Koa u HanMeHoBaHMe KOMIIETEH U HNHaukaTopbl J0CTHKEHUS KOMIIETEHIINH

VK-1. Crocoben ocymectBiATh | UYK-1.1. Ananu3upyer 3amady, BblIEIsAs €€
MOUCK, KPUTHYCCKUN aHAIM3 M CUHTE3 | 0a30BbIC COCTABIIAIOIIHE.

uH(popManuu, npuMeHaTh cucteMublii | UYK-1.2.  OcymiecTBiser MNOUCK, KPUTUYECKU
MOJXOJ JUISl PEUICHHsI TIOCTABJICHHBIX | OLIEHUBAET,  00o0Omaer,  CHUCTEMATH3UPYeT |

3ajay. pamxupyeT HHPOpMaIio, TpeOyeMyro AJis perieHus
IMOCTaBJIICHHOM 3a/1a4H.
NYK-1.3. PaccmarpuBaer u npejiaraet

paHI/IOHaJ'II)HI)Ie BapI/IaHTBI peIHCHI/Iﬂ HOCTaBJIeHHOfI
3aJ]auu, UCTIONIB3Ysl CUCTEMHBIN MOJIXO0, KPUTHICCKU
OILICHUBACT NX JOCTOMHCTBA U HECIOCTATKH.

B pe3yJiibTaTe 0cBOEHHS TUCHUIITUHBI 00YYaIOIIMIiCS 10JI5KEeH

3HaeTr OCOOCHHOCTH CTPOEHHS aToMa »JJIEMEHTOB, UCXOJs W3 WX TIOJOXKECHUS B
MEPUONYECKON CHUCTEME; MPUPOYy XUMUUYECKOW CBSI3U B PA3NUYHBIX THIAX MaTEpUajOB, CBS3b
XUMHNYECKOI'0O COCTaBa C MEXaHUYCCKUMU, TEXHOJIOTNYECKUMU 1 I[p. CBOfICTB&MI/I.

YMeeT TOTOBUTH PACTBOPHI XMMHUYECKUX BEIIECTB 33/JaHHON KOHIICHTPAIMH; OINpeAesaTh
N3MCHCHUC KOHHCHTpaHI/II/I BCIIIECTB HpI/I HpOTeKaHI/II/I XUMHUYCCKUX HpOIIGCCOB.

Buaageer MeTonamu onpeneneHust KOHIEHTpauuu U pH pacTBOpoB BEIIECTB.

2. MecTo 1MCUMIVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM POrpaMMbl

JlucuumiuHa OTHOCUTCSA K OCHOBHOM 9acTd, (hOpMUPYEMOU ydJaCTHUKaMH 00pa30BaTeIbHBIX
otHomeHu# 0soka b1 «Jlucrumauab! (MOTYIH)».

JucuumnuHa Oazupyercs Ha CIEAYIONINX, MPONACHHBIX AMCHUIIIMHAX: «buonorundeckue
OCHOBBI TeXHOC(hEepHOI Oe30MacCHOCTHY, « IKOJIOTHUS».
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3. CTpykTypa u coepkaHue TUCIUTIIHHbBI

OO1ast TPyI0€MKOCTh TUCIMILIMHBI COCTaBsIeT 6 3aueTHbIX enuuuil (216 yacos).

3.1
(mo popmam oOyueHus)

3.1.1. Oynas ¢popma oOyueHus

Buabl yueOHoi#i padoThl M TPY10€MKOCTH

Ne B G10ii D6 KounuecTBo CemecTpbl
wn U] y4eOHOoi padoThI 4aCoB 1 >
1 | AyautopHbie 3aHATHS 102 48 o4
B TOM YHCJIC:
1.1 | Jlekuuu 34 16 18
1.2 | CemuHapckue/IpaKTHYECKUE 3aHITUS - - -
1.3 | JTabopaTopHBIC 3aHATHSI 68 32 36
2 | CamocrosiTesibHasi paboTa 114 64 50
3 | [IpomexkyToUHAs aTTeCTAIUS
3auet/aud.3a4er/IK3aMeH JK3aMeH,
DK3AMEI 9K3aMCH IK3aMEH
Hroro 216 112 104
3.2  TemaTnyeckuii MJIaH U3yYeHUs UCHUITHHBI
(mo popmam o0yueHus)
3.2.1. Oynas ¢popma oOyueHus
TpyroemkocTs, yac
AynurTopHasi padora =
D © L = E
Ne Pa3nennl/Tembl o . > ?) - i = g % E s
n/n JAUCHUTIMHBI 3 =t c% 2 é o E S| 8 S
a 8§ | E55 £ £8| § &
S 528 g8 §8| ¢
SE | & | &7 &
o
1 2 3 4 5 6 7 8
Cemectp 1 112 16 32 64
1.1| BBenenue 2
1.2| Pa3znen 1. OcHOBHBIE XUMHAUYECKUE
TOHSITHUS ¥ 3aKOHBI. ArperaTHbIe 1 4
COCTOSIHUSI BEIIIECTB.
1.3| Paznen 2. OCHOBHBIE KIIaCChI 1 4
HEOPTaHWYCCKHUX COCTUHEHUM.
1.4| Paznen 3. CtpoeHue aToma. 1 4
1.5| Pa3znen 4. Xumudeckast CBSI3b. 1 4
1.6| Pa3znen 5. Xumnueckas 2 4 6
TEPMOIMHAMHUKA.
1.7 | Pa3nen 6. Xumnyeckas KHHETHKA. 2 4 6
1.8| Pa3nen 7. PacTBopsl. JlucnepcHbie 5 6 6
CHCTEMBI.




n/u

Paznenanl/TeMbl
JUCIUILTHHEI

TpyaoeMkocTs, yac

Bcero

AynurTopHas padora

Jlexkmn

Cemunapckue/
MPAKTUYECKUE
3aHATUA
3aAHSATUA

[IpakTnueckas
MTOITOTOBKA

paGora

2

o

ol

~

| CaMocTosiTeIbHAS

Pasznen 8. OkucnurensHo-
BOCCTAHOBUTCJILHEBIC peaKLII/II/I.

[

~ || JlaGopatophble

SN

1.10

Paznen 9. DnexTpoxumudeckue
IPOIIECCHI.

111

Pazzen 10. O61ue cBoiicTBa
METAJUIOB.

1.12

Paznen 11. Meramnsl d-cemelicTBa.

1.13

Pasznen 12. KomiuiekcHsie
COCIUHEHMUS.

Cemectp 2

104

18

36

50

2.1

Teopus  XUMHYECKOTO  CTPOEHHUSA
OPTraHUYECKHUX COCIMHECHHUIA.
Knaccudukanus. Homenknarypa.
Knaccuduxanus OpraHUYeCKUX
peaKkLuii.

2.2

Karamm3  opraHnyeckux  peakuuu.
CpoiicTBa OCHOBHBIX KJIaCCOB
OPraHUYECKUX COCOUHECHUM.

2.3

AJKaHBbI, MOJTy4YEHHE, CTpPOEHUE,
cBoiicTBa. [{uKIoaNKaHBbl.

2.4

Henpenensubie YIIIE€BOIOPOABL:
AJIKEHBI, AJIKVHBI, QKA UEHBI.
CtpoeHue, TOJlyY€HUE, CBOMCTBA.
ApOMaTHYECKHUE COCTUHEHUS.

2.5

OI[HO&TOMHBIG CITUPTBI: O6IJ_II/IC
CBCACHUEC KHUCIIOTHBIC CBOIICTBA.

2.6

MHoOroatoMHbl€  CHOUPTBI, MPOCTHIE
3¢UpBL: TONlydY€HHWE, CTPOCHHE W
CBOIICTBA.

2.7

[lonyyenue, crpoeHue M CBOWCTBA:
THOCIINPTOB, THO(EHOJIOB,
THOY(HPOB.

2.8

[Tonydyenue, cTpoeHHME U CBOMCTBA
HUTPOCOEIMHEHUH,
JINAa30COCAMHEHNI, aMHHOB.

2.9

AJ'IB)I@FI/I)II)I, XHUHOHBI, KE€TOHBI,
KapOOHOBBIE KHUCJIOTBI: TOJYYCHUE
CTPOCHHE " CBOMCTBA.
ApomaTtuyeckue aJbAETU]IbI u
KETOHBI.

2.10

I'ereponmkmueckue COEIMHEHHS.
DNEeMEHTOOPTraHUYECKUE COSTUHEHMUSI.




TpyaoeMkocTs, yac
AynurTopHas padora %
=
EENENEPE
Ne Pa3nenbl/TeMbl o < S E & E 22 2 8
5 9 Q= 2=| 88| £¢°
n/n AUCUMILIUHBI 3 = &F E|l 2E 5 2 =
2 5 | EZ £ £E| £2| § &
= S 35 5 8 » = g =
g | 2 | &EF| G
= &)
1 2 3 4 5 6 7 8
2.11| llentunabl, OENKH, TPOTEHHOTCHHEIC 1 8 6
AMUHOKHCIIOTBI, YTTICBO/IBL.
HTroro 216 34 - 68 - 114
3.3 Conep:kanue TUCHHIINHBI
Cemectp 1

BBenenne

XuMHUsl KaKk 4acTh €CTECTBO3HAHMS — HayKa O BEIIECTBAX M MX IpeBpalleHUsX. Buubl
XUMHUECKUX peakuuil. CBsi3b XUMHUU C IpYITMMHM HayKaMmH. 3HAY€HHE XUMUU B (OPMUPOBAHUU
MBILUIEHUS B U3YUYE€HUU NIPUPOJIbI U PA3BUTUU TEXHUKU. XUMHUS U MPOOIIEMBI SKOJIOTHH.

OcHOBHBIC XMMHUYeCKHE IOHATHSA M 3aKOHBI. AIperaTHbie COCTOSIHUS BeleCTB.

XuMusl — HayKa O BELECTBaX U MX IPEBPAILCHUAX. ATOMHO-MOJIEKYJISIPHOE y4Y€HUE. 3aKOH
IIOCTOSIHCTBA COCTaBa. 3aKOH IPOCTBIX KPATHBIX OTHOLIEHUH. ATOMHBIE U MOJIEKYJISPHbIE MACCHhI.
KonnyectBo BemecTBa. 3akoH ABOrajpo. 3akOH IPOCThIX 00beMHBIX oTHoleHuil I'eii-Jlroccaka.
3aKOH SKBUBAJICHTOB. [ a30BbI€ 3aKOHBI.

OcHoOBHBIE KJIACCHI HEOPTAHMYECKHUX COCAMHCHM.

Knaccudukanus Heopranndeckux semiecTB. Kiaccugukaius peakuuii B HEOPraHU4eCcKoi
xumun. HomeHknarypa, nojsyuyeHue ¥ XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BellecTB. OKCHIIBI.
OcnoBanus. Kucnotsl. AMpoTtepHsie ruapokcuibl. Com.

Crtpoenue aToma.

HcTopus pa3BuTHS y4eHHs O CTpoeHuHM aroma. KBaHTOBO-MeXaHMYECKass MOJENb CTPOCHUS
atoMa. KBantoBble uncna. CTpoeHHe MHOTOAJIEKTPOHHBIX aToMoB. Ilepuoguueckuii 3akon [I.1.
Menneneesa. [lepuoauueckas cucrema .M. MenaeneeBa. DneKTpoHHAs KOH(MUTYpaIUs JIEMEHTa.
N3meHeHne CBOMCTB 3J1EMEHTOB B IEPUOJIAX U TPYIIIAX.

XuMHn4yeckas CBA3b.

Xumnueckas cBsi3b. O0pazoBanue u cBoiicta. [lomsipHocTs cBsizu. [lonsipusyemMocTs CBsI3H.
OHeprust U JUiMHA CBA3U. HampaBiIeHHOCTh KOBAJEHTHOM CBSI3U. MexaHHU3Mbl 00pa3oBaHUs
KOBAJICHTHBIX CBs3ed. OOMeHHbIN MexaHu3M. JJOHOpHO-aKIenToOpHbIH MexaHnu3M. HackimaemocTts
— CBOMCTBO KOBAJICHTHOW CBsi3U. MOHHAs XMMH4YecKas CBA3b. MeETOX BaJeHTHBIX CBA3ed. Merton
MOJIEKYJISIpHBIX opOutaneil. CBs3blBarolue W paspeixistonme opourtanu. [lopsgok u sHEprus
CBSI3U. OJIEKTPOHHBIE KOHPUIypaluud MOJEeKyld. Meraumyeckass CBs3b. MeXMONEKYIIpHOe
B3auMozeiicTue. Ban-nep-BaanbcoBbl cuibl. BomoponHas cBsA3b. XMMHUYECKasl CBSI3b U CTPOEHUE
BemiecTB. OOmIas XapakTepUCTHKA S>KUIKOTO COCTOSHHS. XapaKTEepUCTHKa CBOWCTB BEIIECTB B
TBEPJIOM COCTOSIHHH.

XuMH4yecKkasi TepMOAUHAMHUKA.

OcHOBHbIE TOHATHS U onpeaeneHus. DyHKIMSA COCTOSHUA. BHYTpeHHsAs sSHeprus.
Onranenus. 3akoH ['ecca. Dutponus. Dueprus ['udoca.

XuMHYeCKasi KHHeTHKA.

CKOpOCTh XMMHMUYECKOM peakiuu. BiusHWE KOHIIEHTpalMHU pEearupyrommx BEHIECTB Ha
CKOpPOCTb peakUMH. BimsHue TeMmiepaTypbl Ha CKOPOCTb XWUMHYECKOW peakuuu. BiusHue
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KaTaJIu3aTOPOB Ha CKOPOCTh XUMHYECKOW peakuuu. Peakmms benoycosa-XKaboTuHCcKorO.
Xumnueckoe pasHosecue. [Ipunnun Jle-Ilarense. @a3oBbie paBHOBECHUS. TepMUUECKUN aHAINS.

PacrTBopsbl. JIucnepcHbie cucreMsl.

PactBopbl kak romoreHHsle cucteM. Boga. CrocoObl BbIpaX€HHS COCTaBa PaCTBOPOB.
PactBopuMoOCTSh BeliecTB B Bojie. M3MeHeHNE SHTANBIIUU U SHTPONUU MPU pacTBopeHuu. CBoicTBa
pa30aBiIeHHBIX MOJIEKYJISIPHBIX pacTBOpoB. 3akoH Payins. [lonnxeHune Temnepatypsl 3aMep3aHus U
MOBBIIIICHUE TEMIIEPaTyphl KUIICHUS pa30aBICHHBIX MOJICKYISPHBIX pacTBopoB. Ocmoc. PacTBopbl
anekTponutoB. CreneHp aucconuanuu. Jlucconuanusi ciaaObIX 3JIEKTPOIUTOB. Teopusi CHIbHBIX
MEeKTpOoUTOB. Peakimu oOMeHa B pacTBOpax 3JEKTPOIUTOB. Boxa Kak crlaOblid 3IEKTPOIIHT.
Bomoponnsiii mokazarens. bydepnbsie pactBopel. ['maponu3 coseir. JlucniepcHbIe CHCTEMBI.
Komnmonaneie pactBopbl. OOmIue MOHSATUS O JHUCIEPCHBIX cHcTeMaX. [I0OBEepXHOCTHBIC SIBICHWSL.
CaMonpou3BojbHBIE  TOBEPXHOCTHBIE  mpouecchl.  AzacopOuusa.  CTtpoeHue  ABOMHOTO
AJIEKTPUUYECKOTO CIIOS Ha TpaHuLe panena ¢a3. DIEKTPUUIECKHUE CBOMCTBA KOJUIOMIHBIX PACTBOPOB.
MeToapl MOTY4YeHHs] KOJIJIOUIHBIX PacTBOpoB. OyucTKa KOJUIOUI0B. MeMOpaHbl U MeMOpaHHBIE
IpOLECChl.  YCTOMYMBOCTh KOJUIOMAHBIX cUcTeM. Koarynsuus KOJUIOWJHBIX — pPacTBOPOB.
OnTuueckne  CBOWCTBA  KOJUIOMAHBIX  pacTBOpPOB.  CTPYKTYpHO-MEXAaHMYECKHE  CBOMCTBA
JUCTIEPCHBIX CUCTEM.

OKHUCIANTEJIBbHO-BOCCTAHOBUTE/IbHbIE PeaKIUH.

Onpenenenue creneHu okucieHus. OxucieHne U BoccTraHoBieHue. (CocTaBiieHHE
YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil. Meroa anekTpoHHoro OanaHca. MoHHO-
ANEeKTPOHHBIA OanaHc. TUIBI OKHCIUTENBHO-BOCCTAHOBUTENBHBIX peakiuil. OKHCIUTENbHO-
BOCCTAHOBUTEJIHHBIC SKBUBAJICHTHI.

DJIeKTPOXUMHUSL.

Bo3HUKHOBEHME cKauka [OTEHIMala Ha TIpaHULE METAI-pacTBOP  BJIEKTPOJIUTA.
DneKTpoaHble MOTeHIHaNbl. ['anpBannueckuii snement Jlanuans-Akoou. M3mepenue 31eKTpOaHbIX
MOTEHIIMAJIOB. DJEKTPOJbl cpaBHEeHUA. YpaBHeHHe HepHcra. OKHCINTENbHO-BOCCTAHOBUTEIbHBIE
9NEeKTpoJbl. XHUMHYECKME HCTOUYHHUKU Toka. Koppos3uss meramioB. XuMuyeckas KOppoO3usi.
DnexTpoxumuueckas kopposus. [laccuBHoCTh MeTana. 3amura METaIIOB OT KOPPO3HH.

OO01mme cBoiicTBa METAJLJIOB.

[TonoxxeHne MeTauIOB B MEPUOAUYECKOM cucrteme. KpucTauimueckoe CTpOCHHE.
dusnyecknue CBOWCTBa MeTaIoB. Meramnnyeckas cBsa3b. llomydenme weramioB. OOmue
XMMHYECKHUE CBOMCTBA METAJIOB.

MeTtasuibl d-cemeiicTBa.

DOneKTpoHHOE cTpoeHue U mnojoxkeHue B Ilepumommueckoir cucreme. Dusuueckue u
XUMHUYEcKHe cBoiicTBa d-metamioB. CBOHCTBA coequHEHHH d-MeTaioB.

KoMmmuiekcHble coequHeHMs.

Koopnunanmonnass Tteopust Bepnepa. HomeHknaTypa KOMIUIEKCHBIX —COEIMHEHHUU.
XuMu4decKas CBsI3b B KOMIUIEKCHBIX coeMHEHUAX. KoMIUIeKCHBIE COeqMHEHNUS KaK DJIEKTPOTUTHIL.

Cemectp 2

O01mas XapaKkTepuCcTHKA OPraHu4eCKUuX COeJUHeHUH

OTnuuuTeNbHBIE 0COOCHHOCTH OPraHUYECKUX COeAUHEHHH. TeopHst XUMHUUECKOTO CTPOCHHS
oprannueckux coenuHeHui. Kiaccubukanusa opranuuyeckux coenuHeHuil. Homenxmarypa
opraHudeckux coenuHeHui. Krnaccupukanus peakiuii B OpraHMYecKOW XHMHUM: peakiuu
3aMelIeHUs], PUCOECTIMHEHUS], OTIICTIIICHHS], MOJUMEPU3alluH, MMOJTUKOHICHCAIlUH, W30MEpHU3aIiH.
I'oMonnTHYECKHE U TETEPOTUTUUECKHE PEAKIIUH.

AJIKaHbI

[lonydenue, cTpoeHne, CBOMCTBA MPEAETBHBIX YIIIEBOAOPOA0B. LlnKiI0anKaHbl: IOTyYeHHE,
CTPOEHHE, CBOMCTBA.

HenpenenbHble 1 apoMaTHYeCKHE YITI€BOAOPOIbI

[Tonyuenue, cTpoeHne, CBONCTBA aJTKEHOB, aJIKUHOB, alkaaueHoB. OCOOCHHOCTH CTPOCHHMS
U CBOMCTB: apeHbl, OCH30J, CUCTEMbI C W30JIMPOBAHHBIMH M KOH/IEHCHPOBAHHBIMU OEH30JbHBIMU
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aapamu. M3oMepus n HOMEHK/IATypa MpOCTeHIINX OCH30MIHBIX CHUCTEM. | 'aloreHonpou3BOJHBIE
YTJIEBOAOPO/IOB.

Cnuptsl, GpeHosbl, 3pupbI

OnHoaToMHbIE CIUPTHI: OOIIME CBEIEHUE KUCIOTHbIE CBOMCTBa. Peakuum 3amerieHus
THJIPOKCHJIBHOM TPYIIIbI, OKUCIEHUS, TUApaTauuud. MHoroaromusle crnupthbl. [IpocTsie 3QupsI.
[Tonydenue, cTpoeHUE U CBOMCTBA.

Cepoconep:xamye OpraHn4ecKue CoeANHECHHA

[Tony4enue, cTpoeHHE U CBOMCTBA: THOCIMPTOB, THOQEHOIOB, THOI(DHPOB.

A3oTtcoaepxamye pyHKIMOHAJIbHbIE IPOU3BOIHbIC

IlomydyeHue, CTpOEHME M CBOMCTBA HUTPOCOCAUHEHMM, aMHUHOB, [IUA30COCHUHECHUM.
Hutpocoenunenus 1 aMuHbl apOMaTU4YECKOIO POAA.

AJIbIeru/ibl, KeTOHbI, XHHOHbI H KADOOHOBBIE KHCJIOTHI

Anprerniipl M KETOHBI: IIOJIyd€HHME M CBOICTBa (peakUuu cO ClIa0bIMU U CHJIbHBIMHU
HyKJIeo(uIaMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiiK). KapOOHOBbIE KMCIOTHI: TIOJIYyUYEHHE,
CTPOCHME U CBOMCTBA, IPOU3BOIHBIE. APOMAaTUYECKHUE ATIbJETUbI U KETOHBI.

I'eTepounkianyeckne coequHEHUs

DnemMeHToopraHnyeckue coequHeHus. OCOOEHHOCTH CTPOEHUS, IOJIYYE€HUS U CBOMCTB.

JJieMeHThI 0MOOPraHNYeCKON XUMHUH

[lenTuabl, OenKu, MPOTEUHOT€HHbIE AMUHOKHUCIIOTHI, YIi1eBObl. OCHOBHbBIE METO/bI CHHTE3a
OpPraHUYECKUX COCAVHEHUN.

3.4  TemaTnka cCeMHHAPCKUX/MPAKTUYECKUX M JIA0OPATOPHBIX 3aHATHIA

3.4.1. CemMuHapckue/IpakTUYECKHE 3aHATHS
He npenycMoTpeHsl.

3.4.2. JlaGopaTopHbIe 3aHATUS

Cemectp 1

JlaboparopHas padorta 1. Onpenenenue TemnoBoro 3p¢hexra peakiuu HenTpaau3aum.

JlaGopatopHas padota 2. CkopocTh XUMHUECKUX peakuuid. Karamus.

JlabopaTtopHnast pabota 3. CunbHbIE U CJIa0bI€ SJEKTPOJIUTHI.

JlaGopatopHas paboTa 4. OKMCAUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

JlaGopaTopHast paboTta 5. DJIeKTpOJIuU3.

JlaGopatopHas paboTa 6. DIeKTpoXuMH4ecKas KOppo3usl.

JlaGopaTtopHast pabota 7. O01Ine cBOWCTBA METAJIIOB.

JlaGopatopHas pabota 8. CBolicTBa coeMHEeHUH d-MeTaIoB.

JIabopatopHnas padora 9. KomrekcHbie coeuHeHns d-MeTalioB.

Cemectp 2

JlaGopatopHas pabota. [TonmyyeHne u cBOHCTBA MPEAEbHBIX YTIEBOI0POI0B

JlaGopaTtopHas pabora. [lomydenne u CBOMCTBA HEMPEIETBHBIX YTIEBOAOPOI0B

JlaGopatopHas paboTa. beH3o1 u ero XuMu4yeckre CBOMCTBa

JlaGopaTopHas pabota. XUMHUYECKHE CBOMCTBA OJJHOATOMHBIX 1 MHOTOATOMHBIX CITUPTOB.

JIaGoparopHast pabora. XHMMHYECKHE CBOMCTBAa aibJETH/IOB, KETOHOB M KapOOHOBBIX
KHCIIOT.

3.5 TemaTnka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)
He mpenycmoTpeHst.
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4, Y4yeOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE o0ecTiedeHne

4.1  HopmatuBHble 10KyMeHTbI 1 'OCTbI
HET

4.2  OcHoBHas IMTEpaTypa

1.JleonoBa, I'. I'. Xumus : yae6HOoe nocobue / I'. I'. JleonoBa. — Cankr-IlerepOypr : Jlans,
2022. — 208 c. — ISBN 978-5-8114-3977-5. — Tekcrt : 37eKTpOoHHBIH // JIaHb : 37I€KTPOHHO-
ounbmmoreunas cucrema. — URL: https://e.lanbook.com/book/207074

4.3  JlonmosHUTEeIbHAS JTUTEpATypa

44  Tenpdpman, M. . Xumus : yueonuk / M. . I'enspman, B. I1. FOctparos. — 4-e u3z.
— Canxkr-IletepOypr : Jlanp, 2022. — 480 c. — ISBN 978-5-8114-0200-7. — Texkcr :
AICKTpOHHBIN //  Jlab  :  3JekTpoHHO-OMOmMoreuHas  cucrema. —  URL:
https://e.lanbook.com/book/210221

45  DnexkTpoHHbIE 00pa30BaATEIbHBIE PECYPCHI

[TpoBeneHue 3aHATHI U aTTECTAMK BO3MOKHO B IUCTAHIIMOHHOM (hopmare ¢ MpUMEHEHHEM
CHCTeMBl AHUcTaHIMOHHOTO oOyuyenus ynuBepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadepoil aneKTpoHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) no BceM pazienam nporpaMmal:

Hassanue D0P Ccrlka

XUMUs

https://online.mospolytech.ru/local/crw/course.php?id
=774

Pa3paborannbiit DOP BkitodaeT TpPEeHUPOBOUYHBIE U UTOTOBBIN TECTHI.


https://e.lanbook.com/book/207074
https://e.lanbook.com/book/210221
https://online.mospolytech.ru/local/crw/course.php?id=774
https://online.mospolytech.ru/local/crw/course.php?id=774
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[Mopsimok mpoBeneHus: padoOT B AWCTAHIIMOHHOM (OpMaTe yCTaHABIMBACTCS OTACIBHBIMU
pacropsKeHUAMHU TPOPEKTOpa 1Mo yueOHo# paboTe W/MiM HEeHTPOM yueOHO-METOINYeCKOi paboThI.
HNHTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOAMYECKHE MATepHaibl B 3JICKTPOHHOM BUJE,
Npe/ICTaBlICHHBIC Ha caliTe «MOCKOBCKUII MOMUTEXHUYECKUI yHUBepcuTeT» https://mospolytech.ru/
B pasnene «bubnuoreuno-undopmarmonnsiii mentpy (https://lib.mospolytech.ru/).

4.6  JluleH3MOHHOE U CBOOOHO pacNpoCcTPaHsieMoe MPOrpaMMHOe odecriedyeHmne
MoitO¢duc — poccuiickas KOMIAHUA-Pa3padOTUYNK O€30MaCHBIX O(PHUCHBIX pEHICHUN IS
oOIIIeHUs ¥ COBMECTHOM paboThl ¢ okyMeHTamu (AnbTepHatuBa MS Office) https://myoffice.ru/

4.7  CoBpemeHHble mnpodeccHOHATbHbIE 0a3bl JaHHBIX M HH(PpOPMANHOHHBbIE
CIIPABOYHbIE CHCTEMbI

1. http://www.fips.ru — ®enepanbHbIii HHCTUTYT IPOMBIILICHHON COOCTBEHHOCTH (IOCTYII K
MOJIHBIM TEKCTaM POCCHUUCKHX TATCHTHBIX JOKYMEHTOB ¢ 1924 r., k 0aze maHHBIX pedeparoB
MOJIE3HBIX MOJIENIeH, 0a3e JAHHBIX POCCUHCKUX MPOMBIIIJICHHBIX 00pa3lioB U JPYTUM pecypcam);

2. https://docs.cntd.ru/document/1200008231 — OCT P 51330.5-99 (M3K 60079-4-75)
«MeToj onpeieNieHUst TeMITEPaTypbl CAMOBOCILIAMEHEHUSY,

3. https://docs.cntd.ru/document/1200001534 — I'OCT P 22.0.08-96 «be3onacHocTs B
Ype3BbIUAMHBIX CUTYallMsIX TEeXHOTCHHBbIC Ype3BbIYAMHBIC CHUTyaluu. B3pbiBel. TepMmMuHBI U
OTIPEICIICHUS;

4. https://docs.cntd.ru/document/1200121998 — T'OCT 31610.0-2014 «B3psiBoOnIacHbIC
cpebIy;

5. https://docs.cntd.ru/document/1200004802 - IrocCTt 12.1.044-89
«IToxapoB3pBIBOOIIACHOCTH BEIIECTB M MarepuaioB / HoMeHKIaTypa mokasareneid u MEeTOAbl hX
OIpEICTICHUS

6. http://www.chemnet.ru/ — Tlopran ¢yHIaMEHTAIbHOTO XMMHYECKOTO OO0pa30BaHUs
Poccun. Hayka. O6pazoBanue. TexHonoruu;

7. http://elsevierscience.ru/products/science-direct/ — Science Direct;

8. http://pubs.acs.org/ — Pecypcel AMepHKaHCKOTO XUMHYECKOTO OOIIECTBA;

9. http://www.rsl.ru — PT'b Poccuiickast rocyapcTBeHHast OMOIHOTEKa;

10. http://ben.irex.ru — BEH bubnmoTeka ecTecTBeHHBIX HayK;

11. http://www.gpntb.ru — l'ocynapcTBeHHas myOnu4Has HAyYHO-TEXHUUECKass OMOIMOTEKa;

12. http://ban.pu.ru — BAH bubnunoreka AkaieMiu HayK;

13. http://www.nlr.ru — PHB Poccuiickas HanroHalIbHas OMOIHOTEKA;

14. http://www.lib.msu.su — bubanorexa MI'Y.

5. MarepuanbHO-TeXHHYECKOe o0ecnieyeHue

Aynutopun u naboparopun kadenpsl «Xumbuorex» I1K-411, TIK-433 obopynoBaHb
KOMITBIOTEPHOU U MMPOEKTHON TEXHUKOM.
Jlnst mpoBeieHust 1a00paTOPHOTO MPAKTHKyMa Ha COBPEMEHHOM YPOBHE IIPH BBINOJIHEHUH
71a00paTOPHBIX padOT MPETYCMOTPEHO MCTIOIB30BAHHUE CICTYIOIIETO 000Dy I0BAHHS:
. AKBalMCTUILIIATOD.
. AHaJIIUTHYECKHUE BECHL.
. TeXxHU4eCcKue BECHI.
. DIIEKTPAYECKUH MTOITYITPOBOIHUKOBBIN BBITPIMUTEID.
. MunnuaMnepMeTpel.
CymmnpHbIH mKad.
. @TOPOIIACTOBBIE KAJIOPUMETPHI.
. TepmomeTpsl.
. DIEKTPOIU3EPHI.


https://mospolytech.ru/
https://lib.mospolytech.ru/
https://myoffice.ru/
http://www.fips.ru/
https://docs.cntd.ru/document/1200008231
https://docs.cntd.ru/document/1200001534
https://docs.cntd.ru/document/1200121998
https://docs.cntd.ru/document/1200004802
http://www.chemnet.ru/
http://elsevierscience.ru/products/science-direct/
http://pubs.acs.org/
http://www.rsl.ru/
http://ben.irex.ru/
http://www.gpntb.ru/
http://ban.pu.ru/
http://www.nlr.ru/
http://www.lib.msu.su/
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10. pH-meTp-noHOMETPHI.

11. Cnexrpodoromerp CD-56.

12. UK-®Dypbe CieKTpoOMETp C MPECCOM PYUHBIM THIPABINIECKUM.

13. ®oromerp KOK-3-01 doTosnekrpryeckuii.

14. YcraHoBKa ¢ BpallalomUMCcs JUCKOBBIM d1ekTpoaom (BD/I-06).

15. Tlorpyxnoit TepmocraT-uupkyiastop LOIP LT-208 u TepmocTar mMpKYIAIHUOHHBIN
BT3-2.

16. ABromarunueckuii Tutpatop TitroLine Alpha.

17. Ilorennmocrart mapku IPC PRO-M.

18. HoytOyk ¢ ycranosiennsiMu cpectBamu MS Office PowerPoint.

19. MynbTUMEIUHHBIN POEKTOP C MIEPEHOCHBIM YKPAHOM.

20. CnexrpomMetp aTromHO-abcopOrmonnbiii «KKBAHT-2A»

21. BeITsKHBIC IIKA(BHI.

6. MeToauueckue PEKOMEHIAIA

Mertoauka mpenoiaBaHusl TUCHUIUIMHBI «XHUMUS» W pealin3aldsi KOMIETCHTHOCTHOTO
MOJIX0/1a B W3JIOKCHUU W BOCHPHUATHH MaTepHaja MpeAyCMaTpPHBAET HMCIOJIb30BAHHUE CIICIYFOIUX
AKTUBHBIX U MHTEPAKTUBHBIX (DOPM MIPOBEICHUS ayJUTOPHBIX M BHEAYAUTOPHBIX 3aHITHIA:

— ay/IUTOPHBIC 3aHATHUS: JICKIIUH, Ta00paTOPHBIC PabOThI, TECTUPOBAHHKE;

— BHEAYIUTOPHBIC 3aHATHS: CAMOCTOATEIHFHOE H3yUYeHUE OT/ICIBHBIX BOIPOCOB, IMOATOTOBKA
K JJaOOpaTOPHBIM paboTaM.

6.1 MeToauveckne peKOMEHIAINH VIS PENOIaBaTe sl 10 OPTraHN3aluH 00y YeHHUsI

ConepkaHue METOJMUYECKHX PEKOMEHJIAlWil Ui MpenojaBaTelnsi pa3MeIIeHbl B pas3jene
«6.2 Metoandeckue peKOMEHIAUH sl 00YYaIOMIUXCsl 0 OCBOCHUIO JMCIMITIMHBDY HACTOSIICH
paboyeil mporpaMmsl.

[Iporpamma  cocraBieHa B COOTBETCTBHH ¢  @DenepaibHBIM  TOCYAApCTBEHHBIM
00pa3oBaTeNbHBIM CTaHAAPTOM BBICIIETO 00pa30BaHMUs IO HAIPABICHHUIO TIOATOTOBKH OaKalaBpOB
20.03.01 TexnochepHas 6€30MaCHOCTb.

6.2 MeToauyeckue yKkazanus J1Jisi 00y4aroHUXCs M0 OCBOEHHIO THCIHUIINHBI

JlucuumiuHa npeaycMaTpuBaeT JIEKIUMM M J1abopaTopHble 3aHATHS. l3yuenue kypca
3aBepiaercs sk3aMeHoM (1 u 2 cemectp).

VYcnemHoe wu3ydeHue Kypca TpeOyeT TMocelieHus JICKIMHA, aKTUBHOW paboThl Ha
MPAKTUYECKUX (CEMUHAPCKH) 3aHATHUAX, BHITIOJIHEHUE BCEX MPAKTUUYECKUX pabOT, BBIMOJIHEHUS BCEX
y4eOHBIX 3aJJaHHi MpernoaBaTesis, 03HAKOMJIEHHUSI C OCHOBHOMW U JIOMOJIHUTENbHOM JIUTEpaTypoil.

Bo Bpems JieKInu CTyIeHT 0JIKEH BECTH KPaTKUi KOHCIEKT. PaboTa ¢ KOHCIIEKTOM JICKIIHi
MperoiaraeT MpoCMOTP KOHCIEKTa B TOT K€ JeHb mocie 3aHsaThil. Ilpu stom HeoOxomumo
IIOMETUTh MaTepUabl KOHCIIEKTAa, KOTOPBIE BBI3BIBAIOT 3aTPyJHEHUS Ui noHuMaHus. Ilpu stom
oOyuaromuiicss JOKEH CTapaTbCsd HaWTH OTBETHl Ha 3aTPYAHHUTENbHBIE BOIPOCHI, HCIIOJIb3YS
pexoMeHayemMylo Juteparypy. Ecin emy caMocTosITeIbHO HE yAanoch pa3o0paThCcsi B MaTepHale,
Heo0X0IuMO CcQOpPMYIUPOBAaTh BOMPOCHI M OOpAaTUTCA 3a MOMOINBIO K IMpernojaBaTellio Ha
KOHCYJIbTAIIMM WM ONvpKaiIie JIeKInu.

OObyuaromemycsi HEOOXOAMMO PEryJSIpHO OTBOJIUTH BpeMs JJIsi MOBTOPEHHUS MPOIMIEHHOTO
MaTepuasa, IpoBepsis CBOM 3HAHUS, YMEHHS M HaBBIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

JlabopaTopHble 3aHATHUSl COCTaBISIOT BaXKHYIO 4acThb MPO(ecCHOHANBbHOM MOJITOTOBKU
cryaenToB. OCHOBHas 11€JIb MPOBEICHHS MPAKTUYECKUX (CEMHUHAPCKUX) 3aHATUH — (OpMUpOBaHUE
y CTYIEHTOB aHAJUTHYECKOr0, TBOPUYECKOTO MBILIUIEHUS IyTEM IPHOOPETEHUsI NPAKTUYECKUX
HaBBIKOB.
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Mertoanueckue yka3zaHHUs K MPAaKTUYECKUM (CEMUHAPCKUM) U J1a0OpPaTOPHBIM 3aHATHUSAM I10
TMCLUUIUIMHE Hapaay ¢ paboyeil mporpaMMoil U rpadukoM y4dyeOHOro mpolecca OTHOCATCA K
METOAMYECKUM  JIOKYMEHTaM,  ONpEeAESIOIIMM  YpPOBEHb  OpraHM3allid M KadecTBa
00pa3oBaTeNBLHOTO MpoIiecca.

Baxmweiimeii cocraisromei 11000 HOpMbI TPAKTHUECKUX 3aHATHH SIBIISIOTCS YIPAKHEHUS
(3amanust). OcHOBa B yIpa)KHEHUH — IIPUMEP, KOTOPBIN pa3zdoupaeTcs ¢ MO3UIUI TEOpUH, Pa3BUTON
B jiekuuu. Kak npaBuiio, o0cHOBHOE BHUMaHuUE yaemseTcs (GOpMUPOBAHUIO KOHKPETHBIX YMEHHUH,

HaBBIKOB, YTO M ONpEACISIET COJIEpXKAHHWE JESITEIbHOCTH CTYICHTOB — pEIIeHHE 3a/ad,
rpapuyeckue padoOThl, YTOUHEHHE KAaTeropuil W MOHATUN HAYKH, SBISIOLUXCS HPEANOCHUIIKON
MPAaBUIHLHOTO MBIIIJICHUS U PEUH.

[TpakTyeckue (ceMUHApPCKUE) U Ja0OPATOPHBIE 3aHATHS BBIIOIHSIOT CIECAYIOIINE 3a/1a4H:

— CTUMYIIUPYIOT PpEryJIsIpHOE HW3yYeHHE pEKOMEHIYyeMOW JIMTEepaTyphl, a TaKxKe
BHUMATEJIbHOE OTHOUIEHUE K JIEKLIMOHHOMY KYpCY;

— 3aKpeIUIsIOT 3HAHUS, I[IOJIy4EHHbIE B IPOLECCE JIEKUMOHHOIO OOydeHus H
CaMOCTOSITENIbHON pabOThl HaJl JINTEPATYPOH;

— pacumpsoT 00beM MPodhecCHOHATEHO 3HAYNMBIX 3HAHUH, YMCHHIA, HABBIKOB;

— HO3BOJISIOT IPOBEPUTH MTPABUIBHOCTD PaHEE MOTYUYEHHBIX 3HAHHH;

— IPUBUBAIOT HABBIKM CAMOCTOSATEIBHOTO MBILIUIEHUS], YCTHOTO BBICTYIUICHHUS;

— CIOCOOCTBYIOT CBOOOAHOMY OIIEPUPOBAHHUIO TEPMUHOJIOTHEH;

— IIPEIOCTABIISAIOT IPENOJIABATENI0 BO3MOKHOCTh CHUCTEMATUYECKU KOHTPOJIMPOBATH
YPOBEHb CaMOCTOSITE/IbHOU PabOThI CTYZEHTOB.

[Tpu mOATOTOBKE K MPAKTUYECKAM 3aHSATHSIM HEOOXOJMMO IPOCMOTPETh KOHCIEKTHI JIEKIIUN
U METOAMYECKHE YKa3aHUs, PEKOMEHJOBAaHHYIO JHUTEpAaTypy IO JAHHOH TeMme; MOATOTOBUTHCA K
OTBETY Ha KOHTPOJIbHBIE BOIIPOCHI.

3a 10 MuH. 10 OKOHYaHUS 3aHATHs NpernojaBareib MPOBepsieT 0ObeM BBINOJHEHHON Ha
3aHSATUU PabOTHI U OTMEYAET Pe3yIbTaT B paboUyeM KypHaJe.

OcraBuiriecss HEBBIOJHEHHBIMU MYHKTHI 33JJaHUsI IPAKTUYECKOTO 3aHATHUS CTYAEHT 00s3aH
J0JIeNaTh CAMOCTOSITENIBHO.

ITocne mpoBepku oT4eTa IpernojaBaTellb MOXKET MPOBOJUTH YCTHBIM MM HHCbMEHHBIN
OTIPOC CTY/CHTOB JUISI KOHTPOJISI YCBOSHHSI MU OCHOBHBIX TEOPETHUECKUX U MPAKTUIECKUX 3HAHUN
10 TeMe 3aHATUS (CTYAEHTHI JOJDKHBI 3HATh CMBICH MOJYYEHHBIX UMM PE3yJIbTaTOB U OTBETHI Ha
KOHTPOJIbHBIE BOITPOCHI) C TIOCIIETYIONINM BBICTaBIICHHEM OLIEHKH 32 MPAKTHUECKOE 3aHSTHE.

ITpu moAroroBke K J1aOOPaTOPHBIM 3aHATUSAM HEOOXOIMMO JIETabHOIO pa3o0paTh BOIPOCHI
JIEKIMOHHOIO Kypca M0 U3y4aeMou TeMe.

CryneHTam creqyer:

- 03HAKOMHUTKCS C BOTIPOCAMHU U 33JJaHUSMH J1a00pATOPHOTO 3aHSTHS;

- HalMcaTh 3aroTOBKY K JIabopaTopHoii padore;

- 10 O4YepeaHOro JabopaTOpHOro 3aHATHS MO0 PEKOMEHJOBAHHBIM JIMTEPATypPHBIM
MCTOYHHUKAM IPOpaboTaTh TEOPETUUECKUIA MaTepHall, COOTBETCTBYIOIIEH TEMbI 3aHATHUS;

- NIpU TOATOTOBKE K JIAOOPATOPHBIM 3aHATHSAM CJelyeT 00S3aTeNIbHO HCIOJIb30BaTh HE
TOJIBKO JIEKI[UH, YUEOHYIO JINTEPATypy;

- B XOJI€ BBINOJHEHMs JIAOOPATOPHOIO 3aHATUS 3alucaTh B TETPaab JJS J1a0OpPaTOPHBIX
paboT Bce HAOMIONEHHS, XUMHUYECKHE pPEaKIuh, HeOOXOIMMbIe KOHCTAHTHI, JaTh KOHKPETHBIC,
YeTKHEe OTBETHI Ha ITOCTABJICHHbIE BOIPOCHI,

- B KOHIIC 3aHATHS CIIaTh OTYET MO J1abopaTopHOW paboTe Ha MPOBEPKY MPETOaBATEIIO

[Tpuctynas k 1a0OpaTOPHBIM 3aHATUSAM, CTYICHTHl 3aHMMAIOT IOCTOSIHHBIE MeCTa 3a
yueOHbIMU cTOJIaMH. Pabouee MecTo cTyaeHTa JOKHO ObITh 000PYJOBAaHO BCEM HEOOXOAUMBIM
U151 BeITTOJIHEHHsI paboThl. Ha pabouem crosie He JOKHO ObITh HUKAKHX JIMIIHUX MTPEIMETOB.

CamocrositesibHass padora crygentoB (CPC) mo gucuumiuHe UTpaeT BaXXHYIO poOJib B
X0JIe BCero yueOHOro mporecca. MeToanueckue MaTepuaibl B PEeKOMEHAAUH Ui 00ecreueHns
CPC roToBsTCSs NPENOJaBaTeIeM U BbIJAIOTCS CTYAEHTY.
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[Ipu camocTosiTensHOM MpopabOTKe AOMAIIHMX 3aJaHUN W HamUCaHUs WHAMBHUIYaJTbHBIX
paboT CTy#eHTaM pPEKOMEHIYETCS IOJIb30BaThCsl  OMONMMOTEYHBIM  (DOHIOM  JIUTEPATYPHI
(yueOHMKaMM ¥ TEPUOAMYECKUMHU U3JIAHUSIMHU), a TaKKe METOJWYECKUMHU YKa3aHHUSIMH 110
BBITIOJTHEHUIO CAMOCTOSITETIBHBIX M MPAKTUYECKUX PaboT.

Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH

Bo3moxHO mpoBe/ieHue 3aHATUH U aTTecTaluil B AUCTAaHIMOHHOM (hopMate ¢ MpUMEHEHUEM
CHCTEMBl JUCTAaHIMOHHOTO oOyueHust ynusepcurera (CHO-LMS) na ocHoBe paszpaboraHHOrO
kadpenaporr «Xumbuorex» snekTpoHHOr0 oOOpaszoBarenbHOro pecypca (D0P) (cm. mynkr 4.4
HaCTOSAIIEH paboyeil mporpamMmet).

[Topsanox mpoBeneHus: pabOT B AUCTAHLIMOHHOM (opmare yCTaHaBIMBAETCS OTACIbHBIMU
pacTopsHKCHHUSIME IPOPEKTOPa Mo yueOHOU paboTe W/ IEHTPOM y4eOHO-METOUIECKON PabOTHI.

IHoaroroBka Kk KOHTPOJIbHOM padoTe

KonrponsHast paGora — OAMH W3 BHJIOB CaMOCTOATENBbHOH paboOTBl CTYAEHTOB,
HampaBJICHHBI Ha BBIABICHUE YpPOBHS YyCBOeHHUs ydeOHOoro marepuana. [lepen Hammcanuem
KOHTPOJIBHON PabOThI CAMOCTOSATEIHHO M3YyYUTE KOHCIEKT JICKIUH, KOHCIEKTBI K CEMUHAPCKUM
3aHATUSM, Y4eOHYI0, CHCHHANbHYI0 HAy4dHYI0 JHUTeparypy. ITo mo3BoiuT Bam oBnagers
KOMILIEKCOM OCHOBHBIX HABBIKOB M NMPHEMOB aHaHM3a, 0000MIEHHs, KiacCu()UKAMU TOTyIeHHON
nH(popMaluY, KOTOpasi MOMOKET B JaibHeuIel npodeccuoHanbHON aesTeNbHOCTH. [Ipu uTeHnn
y49eOHOW W JIOTIOJIHUTEIIBHON JIMTEPATyphl PEKOMEHAYETCS BECTH 3allCH: JeJIaTh BBIMKHCKH,
COCTaBJISITh KOHCIIEKTHI, aHHOTAIlMU, BHOCUTh HOBBIC MOHSTHUS B CIOBaph TEPMHHOB. B mporiecce
BBITIOJIHEHUS] KOHTPOJIBHOM pabOThl MOKHO IMOJIH30BATHCS CIPABOYHOM JINTEPATYPOil.

IMoaroroBka Kk IK3aMeHy

DK3aMeH — 3TO 0JHa U3 (GOPM UTOTOBOM OTUYETHOCTHU CTYJIEHTA MO U3YYEHHON MUCIHILTHHE.
OrpoMHYI0 poJIb B YCICNIHOW TIOArOTOBKE K OK3aMEHY WIrpaeT MpaBHUIbHAS OpraHU3anus
MOATOTOBKU K HeMY. PekoMeHayeTcst mpu MoAroTOBKE K AK3aMEeHY OMUPATHCS Ha CISAYIOUIHI IJIaH:

1. [IpocMoTpeTs mporpaMMmy Kypca, € LENb0 BbISBICHHMsS HauOosiee MPOOJIEMHBIX TEM,
BOIIPOCOB, KOTOPbIE MOTYT BBI3BaTh TPYIHOCTH MPH MOATOTOBKE K 3a4eTy.

2. Pematp 3aaHus, NMpeUIOKEHHBIE B yUeOHO-METOANYeCKOM KomIutekce. [Ipu atom s
3¢ (HeKTUBHOTO 3aKperuieHrns MHPOpMAIUH MEePBBIN pa3 0e3 UCIONb30BaHUS YUYeOHBIX MaTEpUasoB,
BTOPOM pa3 ¢ UX UCIIOIBb30BAaHHEM.

[Ipu BBIMONTHEHUH MEPBBIX ABYX MYHKTOB IUIaHA CTYIEHT IMOJYYUT BO3ZMOXKHOCTH OIICHHUTH
CBOW 3HAHWS M HABBIKU 10 MPOCITYIIAHHON JHUCIUIUIMHE U COPUCHTHPOBATHCS TIPH TUTAHUPOBAHHH
o0beMa MOATOTOBKH.

1. Tembl HEOOXOOUMO HM3yudaTh TOCJIEIOBATEIHLHO, BHUMATEIBHO oOpariasi BHUMaHHUE Ha
OTMCaHWE BOIMPOCOB, KOTOPHIE PACKPHIBAIOT €€ cojaep:kaHue. HaunHaTh HEOOXOAMMO C TEpBOMH
TEMBI.

2. Tlocne pa®oThl HaA MEPBOM TEMON HEOOXOAMMO OTBETUTH HA KOHTPOJIbHBIE BOMIPOCHI K
TEME M PEINTh TECTOBBIC 3aaHMsI K HEH.

3. [Tocne n3yueHust BCEX TEM CTYACHTY PEKOMEHIYEeTCSI OTBETUTh Ha KOHTPOJIBHBIE BOIPOCHI
10 BCEMY KypCy.

Heob6x01MMo MOMHHUTS:

1. OTBeTHI Ha BOIIPOCHI FK3aMEHATOPA JOJKHBI OBITh YeTKHUMH U TIOJTHBIMH.

2. Bbl gomkeH TmOKa3aTh HAaBBIKM TPaMOTHOTO BIQJACHUS TEPMHUHAMH, 3HATh UX
OIIpeJIeJIEHUsI.

3. YMeTh pemarth 3a/1a4u 10 pa3IuIHbIM pasjieliaM TEOPUU TOPEHHUS U B3PhIBa.
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Bun yyeOoHbIX
3aHATHI

JleTeIbHOCTb CTYIeHTa

Jlexius

Hanucanue KoHCHEeKTa JIEKIUI: KpaTKO, CXEMaTHYHO, IOCIIEe10BaTEIbHO
(UKCUpPOBaTh OCHOBHBIC TOJOXKEHUS, BBIBOJABI, (HOPMYTUPOBKH, 000OIICHMUS;
[IOMEYaTh BAXKHBIE MBICIH, BBIACIATH KJIHOUEBbIE CI0Ba, TepMUHBL [IpoBepka
TEPMHHOB, MOHATUN C MMOMOLIBIO SHLUMKIONEAUN, CIIOBAPEM, CIIPABOYHHUKOB C
BBINKMCBIBAHUEM TOJIKOBaHUM B TeTpajb. OO0O3HAaYeHHE BOIIPOCOB, TEPMHHOB,
MarepHaia, KOTOPbIE BBI3BIBAIOT TPYIHOCTH, IIOMCK OTBETOB B PEKOMEHIYEMOM
auteparype. Ecim caMmocTosiTenbHO HE yaaercs pa3o0paTbCs B Marepuale,
HE00X0AUMO COPMYIHPOBATH BOIPOC U 334aTh MPENOJABATENI0 HA JICKIUU
WIX Ha IPAKTUYECKOM 3aHITHH.

JlaGoparopHas
pabota

JlaGopaTtopHble paOOTHI TMO3BOJIIOT HAYYHUTHCS NPUMEHATH TEOPETHUECKUE
3HAHUS, MOJYYCHHBIC HA JICKIMU TPH PELICHHMH KOHKPETHBIX 3agad. YToObl
HapOojee PpAIMOHAIBHO W TIOJIHO HCIOJIB30BaTh BCE BO3MOYKHOCTH
7a0OpaTOPHBIX Ul MOATOTOBKA K HUM HEOOXOJMMO: CleayeT pa3odparb
JEKIUI0 TI0 COOTBETCTBYIOHIEH TeMe, O3HAaKOMHTCS C COOTBETCTBYIOIINM
paznenoMm  y4eOHHWKA, mpopadoTaTh JAOMONHHUTEIbHYIO JHTEparypy u
VCTOYHUKH, PELIUTh 33/1a41 U BBINOJIHUTH APYTHE MHChbMEHHBIC 3aaHMsI.

CamocrosTenbHas
pabora

CamocrosTenbHas paboTa CTYIEHTOB CIIOCOOCTBYET IIyOOKOMY YCBOEHUS
yueOHOro  MaTepuajga W Pa3BUTHIO  HABBIKOB  caM0OOpa3oBaHMS.
CamocrosTenbHas paboTa MpearnoaraeT ciaelyrolue COCTaBIs0IINE:

- pabota ¢ TeKCcTaMu: Y4YeOHUKAMH, CIPABOYHUKAMH, TOTOJHUTEIHLHOU
JUTEPATYPOH, a TAKKe MPOPadOTKa KOHCIIEKTOB JICKIIHIA;

- BBITIOJTHCHUEC JOMAIlTHUX SaI[aHI/If/’I " pacCyCTOB,

- paboTa HaJl TeMaMH JUIsi CAMOCTOSITEIIEHOTO H3YUCHUS,

- ydacTtue B paboTe CTyIeHYeCKUX HayUHbIX KOH(EpPEHIINN, ONUMITHAT;

- TOJITOTOBKA K TPOMEKYTOYHOM aTTeCTaIHH.

ITonroroBka K
IIPOMEXYTOYHON
aTTecTaluu

FOTOBI/ITBC?[ K HpOMe)KYTO‘IHOfI aTTecTalnn CJ'IGI[yGT CUCTEMATHUYECKHU, B
TEUEHHUE BCEro cemecrtpa. MHTEHCHBHas IMOArOTOBKA JOJDKHA HAYaThCs HE
MO3/IHEE, YEM 3a MECSI-TIOJTOpA 10 MPOMEXKYTOUHOW arrecTauud. /[aHHbIE
nepes 9K3aMeHOM TpH JHA 3 (HEeKTHBHEE BCETO UCIIONB30BATh ISl TOBTOPEHUS
Y CHCTEMaTU3alMy MaTepuyaa.

7. DoH/1 OLIEHOYHBIX CPEACTB

B npouecce oOyueHust B TedeHHE ceMecTpa UCOIb3YIOTCS OLIEHOUHBIE CPEACTBA TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOUHBIX arrecTanuil. [Ipumenstorcs cienyromue oreHOYHbIE
CpeACTBa: KOHTPOJbHBIE pabOThI, TECTHI, 3aLIUTA JTAOOPATOPHBIX paboT, 3a4eT.

OOyuenne mno AMCHUIUIMHE «XUMHS» HANpaBICHO Ha (OPMHPOBAHHE y OOYHarOLIMXCS
CJIETYIOINX KOMITETEHIUH:

Koa n HammenoBanue

NHaukaTopbl 10CTHKEHUS KOMIIETEH MU

KOMIIETeH NI

VK-2. Cnocoben
OTIpeNIeNIATh KPyT 3aaad
B paMKax MOCTaBJICHHOU
e Hu BBIOMpATH
OITUMAJIbHEIE  CIOCOOBI
WX peIIeHUs, UCXOMs U3
JIEHCTBYIOIIMX

MIPaBOBBIX HOPM,
MMEIOIINXCA PECYPCOB U
OTpaHUYECHUH.

NVYK-2.1.0opMmynupyeT COBOKYIMHOCTh 33Jlad B paMKaxX MOCTAaBICHHOU
LIEJIM TTPOEKTa, PelIEHNE KOTOPbIX 00ECTIEYMBAET €€ JOCTUKEHHE.
NVYK-2.2. Omnpenensier cBsi3u MeXAy MOCTABICHHBIMU 3a/ladyaMHu,
OCHOBHBIMM KOMIIOHEHTaMHU INPOEKTa W OXUIAEMBIMH DPE3YJIbTaTAMH
€ro peajn3aluu.

NVYK-2.3. BeiOupaer ontuManbHble CHOCOOBI  IUIAHMPOBAHMS,
pacupenesieHdss 30H OTBETCTBEHHOCTH, pELICHUSA 3aJad, aHalu3a
pe3yabTaTOB C YYETOM JEHCTBYIOIIMX IPABOBBIX HOPM, HMMEIOIIMXCA
YCJIOBUH, PECYPCOB U OTPAHUYECHUI, BO3MOKHOCTEN UCIIOJIB30BAHUS
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7.1  MeToabl KOHTPOJISI H OLICHMBAHUS Pe3Y/JIbTATOB 00y4eHH

e HaumenoBanue [IpencraBnenue
H/l_'I orteHouHoro | KpaTkas XapakTepucTHKa OLEHOYHOI'O CPEJCTBA | OICHOYHOTO CPE/ICTBA
cpencTBa B ®OC
Cucrema  CTaHOApTU3UPOBAHHBIX  3aJaHUM,
1 Tecr MO3BOJISIIOIIAST  aBTOMATU3UPOBATh  MPOLEAYPY @DOH/J] TECTOBBIX
' (T) U3MEPEHUsT  yYpOBHA  3HAHMW M YMEHHU 3alaHui
00yJaromerocs.
CpencTtso  mpoBEpKHU MEHUH  MPUMEHSTH
KonrtponbHas peal POBCp M p [Tpumepnt
2. MOJyYEHHBbIE 3HAHUS I pelieHus 3ajaad
pabora (K/p) KOHTPOJIBHBIX PaboT
OTIpeICTICHHOTO TUIIA TI0 TEME UITU pa3/ieny

7.2  Ilkana u KPpUTepUHU OLIEHMBAHUSA Pe3yJIbTATOB 00yUeHUsI

IIpomexxyrounass arrectauus oOydamommuxcs B (GOpMe 5K3aMeHa IPOBOAUTCS 110
pe3yabTaTaM BBINOJIHEHUS BCEX BHUJOB y4eOHOW paboThl, MPEIyCMOTPEHHBIX Y4YEOHBIM IJIAHOM
[0 JIaHHOM IUCHUIUIMHE (MOAYJI0), NMPU 3TOM YUYUTHIBAIOTCS PE3YJIbTAaThl TEKYIIETO KOHTPOJIS
ycleBaeMocTH B  TeueHue cemectpa. OneHka cTeneHu JOCTHXKEHHS  O0y4arolMMHCS
IUIAHUPYEMbIX ~ pe3ylbTaToB  OOydyeHMs 1O  JAMCUUIUIMHE  (MOJYJII0)  HPOBOJUTCS
IperoiaBaTesieM, BEAYIIUM 3aHATUSA M0 JUCLUIUIMHE (MOIYJII0) METOAOM 3KCHEPTHOW OLEHKH.
[lo uToram mnpoMeKyTOYHOW aTTeCTallMd MO AUCHUIIIMHE (MOIYJIO) BBICTABISETCS OLIEHKA
«OTJINYHO», «XOPOILO0Y», «yIOBIETBOPUTEIBLHO» WIN «HEYIOBIECTBOPUTEIBHO.

K npomexyTouyHOM arrecTalMd JAOIYCKAIOTCS TOJIBKO CTYIEHTHI, BBIIIOJHMBIIME BCE
BUIBl y4eOHOW paboThl, MpeayCMOTpeHHBbIE pabodeil mporpamMmol Mo aucuuiumae «Teopus
TOPEHUs M B3pbIBa» (BBINOJHEHBl Ha IMPAKTUYECKUX 3aHATUAX M 3aIIMIICHbl BCE pacyeTHbIE
paloThl, MpeaycMOTpEeHHble padoueil MmporpaMMmol, BBIIOJIHEHBI W B CPOK CHaHbl JIOMAalIHHE
3a/laHus).

Ixana oueHuBanusa Onucanune

BrimonHeHs! Bce BUBI yueOHON pabOTHI, IPEeyCMOTPEHHbIE Y4eOHBIM
miaaHoM. CTyZIEeHT JE€MOHCTPUPYET COOTBETCTBHE 3HAHWUM, YMEHUH,
HaBBIKOB TMPUBEICHHBIX B TaOJHWIAX I[IOKa3aTeJied, OmMepupyeT
MPUOOPETEHHBIMHA 3HAHUSMHU, YMCHHSIMH, HaBBIKAMH, IPUMEHSET WX B
CUTyalMsiX TIOBBIIIEHHOW CIIOXKHOCTH. [Ipm 3TOM MOTYT OBITh
JIOTIYIIIEHbl HE3HAUUTENbHbIE OMIMOKH, HETOYHOCTH, 3aTpyTHEHUS.
Crynent MOJTHOCTBIO obnanaer 0a30BBIMU 3HAHUSAMHU
(yHIIlaMEHTaJIbHBIX Pa3/eNIOB JUCLUUIUIMHBI B 00beMe, HEOOXOIUMOM
e OCBOEHUS XUMHYECKHX OCHOB B 9KOJIOTUH u
MPUPOJIONONIB30BAaHUH; MOJHOCTHIO BIAJEET METOJAAMH XUMHUYECKOIO
aHaJl3a, U COBPEMEHHBIMH METOJaMM KOJWYECTBEHHOH 00paboTKu
nH(bOpMaIHH.

«OTJIIMYHO»

Cryment oOnamaer  0a30BBIMH  3HAHUAMHU  (DyHIZAMEHTATBHBIX
pa3aenoB UCHUIUIMHBI B 00BbEMe, HEOOXOAMMOM [UIsi OCBOCHUS
XAMHYECKHX OCHOB; BJIaJ€eT METOJAMH XMMHUYECKOrO aHaju3a, H
COBpEMEHHBIMH METOJIaMU KOJIMYECTBEHHON 00paboTKu MHGbOpMAIHH.

«XOPOLIO»

CryneHnt JaCTHYHO oOJazaer 0a30BBIMH 3HAHUAMU
(dbyHIaMEHTANBHBIX Pa3/IEOB JUCIUILUIMHBEI B 00beMe, HeOOXOIUMOM
TS OCBOCHHSA XHUMHYECKHX OCHOB B 9KOJIOTHH H
MIPUPOIOTIOIE30BaAHUY; YaCTUYHO BJAJIECT METOIaMH
XUMUYECKOTO aHaju3a, U COBPEMEHHBIMH METOJaMU KOJUYECTBEHHOM
00paboTKu nHbOpMaIUu.

«YAOBJICTBOPUTCIIBHO»
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IxaJa oneHuBaHuA Onucanue

He BemomHen onuH Wik Oojiee  BUIAOB  y4eOHOW  paboOTHI,
MPEIYCMOTPCHHBIX  y4eOHbIM I1aHOM. CTYIEeHT JAEMOHCTPUPYET
HEIOJIHOE COOTBETCTBUE 3HAHWM, YMEHHWH, HABBIKOB IPHUBEICHHBIM B
TabMIax ToKa3aTesed, JOMYCKAIOTCS 3HAYUTENbHBIC  OIIUOKH,
MPOSIBIIICTCS. OTCYTCTBUE 3HAHWH, YMEHUH, HABBIKOB TIO PSAY
MOKa3aTejiei, CTYJACHT HCIBITHIBACT 3HAYUTEIBHBIC 3aTPyIHCHUS MPH
ONEPUPOBAHUN 3HAHUSAMH M YMEHUSIMH IIPH UX IIEPEHOCE HA HOBBIC
cutyarui. CTyACHT He CIIocOOeH pean30BaTh JaHHYIO KOMIICTCHITHUIO.

«HCYIOBJICTBOPUTCIILHO»

7.3 OueHovHbIE CPeICTBA

7.3.1. Texyumii KOHTPOJIb

Bonpochl 1J1s1 NOATOTOBKH K 3K3aMeHy cTyAeHTaM 1 kypca 1 cemecTpa 1o AucuuILINHE
«Xumus».

1. Ilpeamer, 3amaun ¥ MeTojbl XMUMHUHU. OCHOBHBIE IOJOXKEHHUS ATOMHO-MOJIEKYJIIPHOU
Teopun. [loHATHA: XMMUYECKHMH DJJIEMEHT, aroM, MoJsieKyida. OTHOCHUTENbHBIE AaTOMHBIE W
MOJIEKYJIIpHBIE Macchl. [ paMm-aTOM, MOJIb BELIECTBA.

2. OCHOBHBIE 3aKOHbl XMMHHU: 3aKOH COXPAHEHHUS MAacChl BELIECTB, 3aKOH IOCTOSHCTBA
COCTaBa XHMMHMYECKUX COCJUHEHUH, TIa30Bble 3aKOHbl. XUMHUYECKHH OKBUBAJIEHT M 3aKOH
9KBHMBAJIEHTOB /lanbToOHA.

3. Kiaccel HeopraHMYecKWX COEJAMHEHHH; OKCHIBI, KHCIOTHI, OCHOBAHHWS, COJH, WX
noJjry4eHue, pu3nueckue U XMMU4eCKUe CBOMCTBA.

4. CoBpeMeHHOe IIpejacTaBieHHME O CcTpoeHur aroma. CocTraB aTOMHBIX  SIZIEP.
KopnyckynsapHo-BOIHOBOM Ayalnn3M MUKpodacThll. Y pasHeHue Jle bpoitis.

5. VYpasuenue lllpenunrepa. KBantoBo-mMexaHnuueckas Mojenab aroma. KBaHToBbIE uncia,
THUIIBI JIEKTPOHHBIX opOuTaneit. [Ipunuun HeonpeaenenHoctu I eifzelin6epra.

6. IMpunmun Ilaymu. OrmpeneneHue 5SJIEKTPOHHONM €MKOCTH YpPOBHEW, NOIYpPOBHEH W
opouraneit. [Ipasuno I'yHna.

7. Ilopsinok 3anoiaHeHus HogypoBHeH anexkTpoHaMu. [Ipasuiia KiieukoBckoro, 31eKTpOHHbIE
U 3JIeKTpoHOTrpaduuecKkue GopMyIibl.

8. Tlepmommueckuii 3akoH W mnepuoamyeckas cucrema J[.M. MennaeneeBa. CtpykTrypa
nepuoandeckoi cucreMsl. Ilepuonsl, rpynmnsl, noarpynmnsl. 3akoH Mo3au. DIeKTPOHHbIE aHAJIOTH.
S-; p-; d- u f- sIeMeHTHI.

9. Ilepuoanyecky W3MEHSIOIIMECS CBOWCTBA AJIEMEHTOB: SHEPrHsl MOHU3AIUM, SHEPTUs
CPOJICTBA U AJIEKTPOIIN3, IJEKTPOOTPULATEINBHOCTD 3JIEMEHTOB.

10. Ipupoaa xumMuueckoit cBs3u. OCHOBHBIE BUJIbI M XapaKTEPUCTUKH XUMUYECKOMN CBSA3H.

11. KosanenTHas cBsa3b. CIocOOBI OMCAHNS KOBAJIEHTHON CBSI3M: METOJ BaJIE€HTHBIX CBA3EH
(MBC) u meron MonekyssipHbIX opoutaneit (MMO).

12. Ocuoguble nonoxenuss MBC. TIoHsATHE 0 KOBAJIGHTHOCTH 3JIEMEHTOB M BO30YKICHHBIX
COCTOSIHUSIX aTOMOB.

13. CgoiicTBa KOBaJCHTHOHW CBs3H. [lONAPHOCTH CBSI3M M CTENEHb OKWCIEHUs. VoHHas
XUMUYECKas CBS3b.

14. HampaBiieHHOCTb KOBaJIEHTHOM CBSI3U: G- U TT-CBSI3b, IOHATHE O THOPUIU3AINH.

15. Xumuueckas cBA3b C TOUKH 3pEHUsI METOJla MOJIEKYJISIpHBIX opOuTaneil. Pactipenenenue
MOJIEKYJISIPHBIX OpOuTaNel Mo ’HeprusiM. DHepreTHueckas JuarpamMma U OMpelelieHue MopsaKa
CBSI3H.

16. DOnemeHTHl TEpMOJMHAMMKM M  TEPMOXUMHMHM. | 3aKOH  TEepMOAMHAMUKHU.
TepmoauHaMuyeckue mapamMeTpbl M (YHKIMHU COCTOSHUS CHUCTEMbl; BHYTPEHHSISI SHEpPrHs U
SHTAJIBIINSL.
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17. Tepmoxumus. 3akoH ['ecca. CnmenctBus u3 3akoHa ['ecca. DHTanbnusi oOpa3oBaHHS
XUMUYECKHX BellecTB. PacueT sneprernyeckux 3pPekToB XUMHUUECKUX PEAKIIUH.

18. Xumnueckoe cpoxactso. Il 3akoH Tepmoannamuku. [lonsrtue 06 sHTponuu. M3menenue
SHTPOINY MPU XUMHUECKUX Ipolieccax u Ga3oBbIX nmepexoaax.l9.

Oueprus ['n60ca u ee U3MEHEHUE B XMMHUECKUX Iporeccax. HampaBieHHOCTh XUMHUYECKHUX
npoueccoB. TepMOXUMHUECKUE YPABHEHUS U IIPAKTUUECKHUE PACUETHI IO HUM.

20. Xwumnueckas kuHeTuka. CKOpOCTb XUMHYECKHX peakIuii u (akTopbl, Ha Hee
Biusitolue. ['OMOreHHbIE U TE€TEPOreHHbIE PEAKIIUH.

21. BnusHue KOHUEHTpPAllMM peardpyrooliux BeUIeCTB Ha CKOPOCTh pEakluu. 3aKOH
NENCTBUS Macc, KOHCTAHTa CKOPOCTH PEaKLUU.

22. BnousHue TeMIiiepaTypbl Ha CKOPOCTh XuMHUeckoi peakunuu. [IpaBuimo Bant-I'odda,
ypaBHeHUE AppeHnyca. DHEpPrusi akTUBAIIUU XUMHYECKON peaKilnu.

23. Xummnueckoe paBHOBECHE B TOMOT€HHBIX cuctemax. KoHncranTa paBHoBecHs. Y cKOpeHHe
FOMOTE€HHBIX XUMUYECKHX peakuuid. [ OMOTeHHBIN KaTaius.

24. XuMHYECKOE PaBHOBECHE B T€TEPOTCHHBIX CUCTeMaX. | eTeporeHHbIN KaTaaus.

25. ®akTopsl, BAUSIOMKE Ha XUMUIeckoe paBHoBecue. [Ipunmmmn Jle-11larense.

26. PactBopsl. OO01111Ee TOHATHS O PACTBOPAX M JUCHEPCHBIX CHCTEMAX.

27. PactBopuMOCTS BeliecTB. M3MeHeHue SHTaIbINK U JHTPOIIMU [IPU PACTBOPEHUH.

28. KonuuecTBeHHas XapaKTepHCTHKa pacTBOpoB. CrocoObl BBIpaKEHUS KOHILIEHTPALUU
pacTBOpOB.

29. PacTBOPBI HEINEKTPOIUTOB U ANEKTPOIUTOB. CUIIbHBIC U CTTIA0bIE ATEKTPOITUTHI.

30. Cnabpie snexTpoiuThl. KoHCTaHTa AWCCOIUAIMM W CTENEHb JUCCOLMMAIUU CIaObIX
3JEKTPOJIUTOB.

31. Bona kak cnaOsbrit anekrponut. MoHHOE TTpon3BeieHre BoAbl. BOIOPOIHBIN ITOKa3aTeh.
[ToHsATHE O KUCTOTHO-OCHOBHBIX MHAMKATOPAX.

32. TlpousBenenue pactBopuMoct. [ uaposms coneil. AMQOTEpHBIE dJICKTPOITUTHI.

33. OkucnurensHO-BOccTaHOBUTENbHBIE peakiiuu (OBP). Bunst OBP.

34. CtenieHb OKHUCIICHUS W METOJIBI ¢ pacdeTa. OCHOBHBIC OKHCIIUTEIH U BOCCTAHOBUTEIIH.

35. Meronuka CoOCTaBi€HHsS ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEaKIUH.
Merton snekTpoHHOT0 6ananca. MoHHO-3JEKTPOHHBIN METO/ (METO/] TIOJIYPEaKIInii).

36. Brusinue cpensl Ha mpotekanue OBP.

37. DnexTpoanbie noTeHnuanbl. CTpoeHHe ABOHHOTO 3JIEKTPUIECKOTO CIIOSL.

38. H3mepeHue HIEKTPOAHBIX NOTeHIUaNoB. CTaHAApTHBIA BOJOPOAHBIN SJIEKTPOA U
BOJIOPOAHAS IIKala MOTEHIHAIOB. Pl HanpsKeHUM METAJUIOB U €r0 CBOMCTBA.

39. l'anpBannueckue dnneMeHTsl (I'9). AKKyMysSTOphl. TOMIMBHBIEC 2IEMEHTHI.

40. TMonspuzanms 1 nepeHanpspkenue [0,

41. Dnextponns. IlocnenoBaTenbHOCTh 3MEKTPOJHBIX MPOLECCOB. BTOpHuHBIE Mpolecchl
IIPH 3JIEKTpOIM3E. SIBIeHNE epEeHAIIPSKEHHUS.

42. DNEKTPOIHU3 C HEPACTBOPUMBIM U PACTBOPHUMBIM aHOJAMHU.

43. KonnuecTBeHHBIE COOTHOILIEHUS IIPH 3JIeKTpon3e. 3akoHbl Papases. Beixos o Toky.

44. Koppo3sus MeTauioB. Busl Koppo3uu.

45. Xumnueckas Koppos3us. MexaHuzM o00Opa30BaHUS MOBEPXHOCTHBIX IUIEHOK. OleHka
CKOPOCTH KOPPO3HH.

46. DNeKTpOXUMHUYECKask KOPPO3Usl, MEXaHU3M U YCIIOBUS €€ MPOTEKAHUSL.

47. CiocoOBbI 3alIUTH METAIIIOB OT KOPPO3HH.

48. Merannsl. Pacnpoctpanenue u GopMbl HAXOXKIEHUSI METAIOB B Tipupojie. M3BieueHue
MeTaiioB U3 pyA. OCHOBHBIE CIIOCOOBI BOCCTaHOBIEHUS MeTauioB. [lomyueHue 4YHMCTBIX U
CBEPXUYUCTHIX METAILJIOB.

49. Meramnueckass XHMHAYECKas CBs3b. PONb MeTaIIMUECKOW CBS3M B (OPMHPOBAHUHU
(U3MUYECKUX U XUMHUYECKHX CBOMCTB METAJLIIOB.

50. XumMmuueckue cBOIiCcTBA MeTa/UIOB. B3anmMojelCTBHE METAUIOB C BOJOM, KHCIOTAMH,
LIeJI049aMU, COJISIMM.
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51. d-anemenTsl. OCOOEHHOCTH CTPOCHUS, PU3HUECKUEC M XUMHUYCCKHE CBOMCTBA. KucimoTHo-
OCHOBHBIE U OKUCIUTEIBHO- BOCCTAHOBUTEIBHBIE CBOMCTBA.

52. Merannndeckue criiaBbl. DU3NKO-XUMUYECKHUI aHAIH3 CIIIABOB.

53. Kommnekcubie COCJIMHEHUS d-anemMeHToB. Honst d-anmemeHToB Kak
KOMIUIEKCOOOpa3oBaren. AHHOHHBIC, KaTUOHHbIE M HEHUTpajJbHbIE KOMIUIEKCHI. THIBI CBs3el B
KOMIUIEKCHBIX COeIMHEHUAX. KOHCTaHTa HECTOMKOCTH.

54. Opranuueckue coequHeHus. Teopusi CTpOeHHsI OpraHMYECKUX coeqruHeHunid byrnepona.

55. dyHKIMOHANBHBIE TPYIIIbL. KilacChl OpraHnyecKux COeINHEHUHN.

56. ITomumepspl. CiocoObI MoNTydeHus MOJIMMEPOB: MOJTUMEPHU3AIUS U TOJTUKOHICHCAIHSI.

S7. ®U3UKO-XUMUYECKHE CBOMCTBA ITOJUMEPOB.

58. O6mactu MpuMEHEHHUsI TOJIUMEPOB.

Bormpochkl u1si TOATOTOBKM K 3K3aMeHYy cTyaeHTam 1 kypca 2 ceMmecTpa IO JUCIUIUIMHE
«XuMus.

1. Teopus crpoennus Beniectsa A.M. ByTiepoBa, OCHOBHBIE IIOJIOKECHHUS.
2. M30Mepust OpraHNn4eCKUX COCIMHEHUN.
3. ITpenenbuble yriieBofoponbl. I'oMoslorHMueckuil psl, W30MEpHUs, HOMEHKJIATypa.

CrpoeHue ajkaHoB, IOJIy4€HHE, XUMHUYECKHE CBONCTBA. OTAENbHbIE MPEJICTAaBUTEIN U HUX
IIPUMEHEHHUE.

4. OTUIIEHOBBIE YIJIEBOAOPOJABI. ['OMOJIOrMYECKUN psif, H30MEpHs, HOMEHKIATypa.
CrpoeHue ajlKeHOB, IOJY4YEHUE, XHMHYECKue CBoOMCTBA. OTAENbHbIE NPEICTABUTEIN U HX
MIPUMEHEHHUE.

5. ALIMTENICHOBBIE YIJIEBOJAOPOAbL. ['OMOnOrnyeckuii psija, M30Mepus, HOMEHKJIATypa.
CrpoeHue ankUHOB, IOJIy4€HHE, XUMHUYECKHe cBoicTBa. OTnenabHbIE MNPEACTABUTENN U HX
IIPUMEHEHHUE.

6. Kayuyku. MeTopl nonydenus, pusndeckre 1 xumuueckue cpoiictBa. HatypanbHblii
U CUHTETHUYECKUI KayudyK.

7. benzon. Crpoenue. [lonyyenne. Xumuueckue cBOMCTBa.

8. ®enounbl. Onpenenenune u kinaccupukaius. CTpoeHre U XUMHUYECKUE CBOUCTBA.

9. IIpenenpHble  OOHOATOMHBIE  CHUPTHL. [ OMOJOTMYECKHH  psii, HU30MEpHs,

HOMeHKIarypa. CTpoeHue, MoydeHne, XUMUYEeCKUe CBOMCTBA. OTIENbHbIE NMPEACTABUTENN U UX
IIPUMEHEHHE.

10.  JIByxaTOMHBIE U TPEXaTOMHbIE CIIUPTHL. DTUJIECHIIIMKOJIb, TJMLIEPHH - MOJyYeHUE U
XUMHYECKHE CBOKCTBA. PacipocTpaneHue B Ipupoe.
11.  Anpgeruapl. ['omonorudeckuil psjn, H30MepHs, HOMEHKJIATypa, IOJy4YeHue,

xumuueckue cBoiicTBa. CTpoeHue KapOOHMIBHOW Tpynmbl. OTAENbHBIE MPEICTaBUTENN, HX
IIPUMEHEHHUE, PACIIPOCTPAHEHHUE B IIPUPOJIE.

12. Keronsl. 'oMonmorudeckuii psija, n3oMepusi, HOMEHKIIATypa, MOTy4YeHUE, XUMUUECKUE
coiicTBa. CTpoeHue KapOOHMIBHOM Tpymiibl. OTAEeNbHBIE MPEACTABUTENN U UX 3HAUCHHE.
13. [IpenenpHBIE OJHOOCHOBHBIE KapOOHOBBIE KHCIOTHL. [ OMoyorHMuYecKuil psf,

HOMEHKJIaTypa, wu3omepus. CrtpoeHue KapOOKCHIbHOM Tpynmbl. CrnocoObl TMONMy4YeHUsS W
XUMHYECKHE CBOWMCTBAa KapOOHOBBIX KHUCIOT. OTHENbHBIE MPEACTABUTENH U PACHpPOCTPAHEHHE B
MIPUPO/IC.

14.  TIlpocteie u cnoxsble 3¢pupsl. Homenknarypa, nzomepus. CrnocoObl MoyuyeHust
XUMHUYECKHE CBOKCTBA.

15.  JKupsl. XuMudeckre CBOMCTBA U CIIOCOOBI MOTyYEHUSI.

16. Hurpocoenuuenusi. ['omosiornyeckuii psii, HOMEHKIaTypa, uzomepusa. CtpoeHue
HUTpOrpynmnsl. CriocoOb! MOTY4YEeHUS U XUMUYECKHE CBOMCTBA HUTPOCOEAMHEHUI.

17. Amunbl. Tomonorumueckuil psig, HOMEHKJIAaTypa, KilacCUQHUKaLuUsi, H30OMEpHs.

Crpoenne aMmuHOB. CriocoObI MOJIYyUYEeHUS U XUMUYECKHe CBOWCTBAa. OTIeNbHBIC IPEICTABUTENN U
pacripocTpaHeHHUE B IPUPOJIC.
3agaun
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1. CMech 3THIIOBOTO W MPOMHJIOBOTO CHUpTa Macco 16,6 T oOpaboTtann H30BITKOM
Hatpus. Ilpu sToMm Beigenunock 3,36 nurpa Bopopona. OnpenenuTb MacCOBYIO A0 CIIMPTOB B
CMECH.

2. Ckonpko 0€3BOAHOrO aieraTa HaTpus (B I') U3pacXOA0BaJOCh B PEAKIMHU C CEPHOI
KHCJIOTOH, €CJIM MOJy4YEHHON YKCYCHOM KHUCIOTOM OBLITIO HEHTpaiM30BaHO 53 T pacTBopa kapOoHaTa
HaTpus ¢ MaccoBoi nonen 10%?

3. CKoJbKO pacTBOpa YKCYCHOM KUCIOTHI (B I') ¢ MaccoBoil noneit 90% tpedyetcs s
noJtydeHus 8,8 T ATHIIOBOTO 3(hupa YKCYCHOU KHCTIOTHI?

4, CKOJIBKO METHJIOBOTO CIUPTa (B I') HEOOXOUMO OKHCIIHTh, YTOOBI M3 MOJYYEHHOTO
dbopManbaeruaa MoKHO ObUTO IPUTOoTOBUTE 150 T ero pacTBopa ¢ MaccoBoit moneit 3%?

5. [Ipu moaHOM CropaHuu yriieBoa0pojia oOpa3oBajics OKCU yriepona, maccoi 0,88 r
1 BoJibl Maccoit 0,36 r. OTHOCUTENbHAS TIIIOTHOCTH YIIIEBOAOPO/A 1O BOJOpoAy paBHa 21. Halioure
MOJIEKYJISIpHYIO (OPMYITY YIIIEBOAOPOIA.

6. [Ipu cxuranuu 2,8 T ObuT0 modyueHo 8,8 T okcupa yriaepoxa (IV) u 3,6 © BoabL
[TnotHOCTH Taza mo Bomopody paBHa 14. OmnpeaenuTs MOJEKYISIPHYIO (HOpMYILy razo00pa3HOro
BemiecTBa. CKOJIBKO MypaBbHHOTO anbiaeruaa (B 1 mpu H.Y.) morpebyercs anst momyudeHust 16 r
pacTBOpa METHIJIOBOI'O CIIUpTa ¢ MaccoBoi poient 20%?

7. [Ipy momHOM cropanuu yriaeBojaopoaa obOpaszoBaics okcupg yriaepoaa (IV)
koiuuectBOM 0,2 MOIb W CTONBKO ke Bojbl. OTHOCUTENbHAs IJIOTHOCTH YIJIEBOAOPOJA IO
kuciopoay pasHa 0,875. Haiinute MONeKyIsIpHY0 GOpMyITy YIIeBOIOPOAA.

8. [Tpu momHOM cropanuu yriieBogopoja oOpaszoaincs okcupa yriaepoaa (IV) maccoii
3,52 r u Boasl maccoit 0,72 r. OTHOcUTENbHAS TJIOTHOCTH YIJIEBOJIOpOa 1Mo BO3ayxy paBHa (,896.
Haiigure Monekymsipayto ¢hopMyIy yriieBoaopoa.

9. [Ipu monHOM cropanuu yrieBojgopoja ooOpazoBaics okcuna yriaepoxa (IV) B
koinuectBe 0,5 mons u Boaa maccor 9,0 . OTHOCUTENbHAS TUIOTHOCTH YIIIEBOAOPOA MO a30Ty
paBHa 1,5. Halimure MosekynsapHyto Gopmyiy yrieBoa0poa.

10. U3 kakoit Macchl TEXHHUECKOT0 Kapouaa kanblus, cogepxamiero 80% CaCaz. MOKHO
oJIyduTh 60 KI' YKCYCHOW KHCIIOTBI?
11. Cwmecp Oenzonma u Toiyona maccod 22,26 r moaBepriid OpoOMHpOBaHUIO 0Oe3

KaTtain3aTopa. BeiaenuBmuiicss mpu 3ToM OpOMOBOIOPO] MOTIOTHIIM BoIOM. JJis HeWTpamu3auu
o0pa3oBaBIIerocsi pacTBOpa MoTpedoBasiock 168 T pacTBopa rUApOKapOOHATa HATPUS C MACCOBOM
noneit 10%. Onpenenute MaccoBbie 10U OCH30Ja U TOJIyOJa B HICXOJHON CMECH.

12. Ckombko >¢upa IOMKHO o0Opa3zoBaTbcs Tpu B3aumojeiictBun 20 r pacTtBopa
YKCYCHOH KHUCIJIOTBI ¢ MaccoBoi noser 90% u 15 r MmeTunoBoro cnvpra ¢ MaccoBou gouei 90%?
13.  IIpoxyKThl OJTHOTO CrOpaHusl B M30BITKE KHCIOPOIa CMECH dTaHa U MPOIIaHa, 00beM

KOTOpOro paBeH 6,72 1 (mpu H.y.), 00paboTanu H3OBITKOM HW3BECTKOBOW BOJBI, MpHUYEM
oOpazoBainiock 80 1. ocaaka. KakoB KOIM4eCTBEHHBIN COCTaB cMecu?
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[Tpumep 3K3aMEHAIIMOHHOTO OHJIeTa

MHWHHCTEPCTBO HAYKHU U BBICILIEI'O OBPAZOBAHMS POCCUMCKON ®EIEPALINN
(DCI[epaIH)HOG roCyaapCTBEHHOC aBTOHOMHOC 06p330BaTeJlLHOC YUYPECIKACHUEC BBICHICTO 06pa30BaHI/I$I
«MOCKOBCKHUH MMOJIUTEXHUYECKHUN YHUBEPCUTET»
(MOCKOBCKUM MMOJIUTEX)

DaxynpTeT XUMAYECKOU TEXHOJIOTHH U Onorexnonornu, Kadenpa «XumbroTex»
Hucuunnnza «XumMus»

O6pa3zosatenbHas nporpamma: 20.03.01 TexnocdepHas 6€30MacHOCTb

Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET Ne 16.

Bompoc 1. B paBHBIX 00beMax pa3UYHBIX Ta30B MPHU OJWHAKOBBIX YCIOBHSIX CONEPIKUTCS OJMHAKOBOE
YHCIIO MOJIEKYII.

1) 3aK0oH MPOCTHIX 0OBEMHBIX OTHOLICHHH,

2) 3akoH ABorapo,

3) 3aKOH MOCTOSIHCTBA COCTAaBA,

4) 3aKOH MPOCTHIX KPATHBIX OTHOIICHHUA,

5) 3aKOH DKBHBAJIEHTOB.

Bompoc 2. Menpyaiiias XAuMHUUECKH HEJleTMMast YaCTHUIIA DJIEMEHTA -
1) Monekyuna,

2) Atom,

3) DKBUBaJIEHT,

4) Mo,

5) Yomn.

Bompoc 3. BaneHTHEI#1 2IeKTPOHHBIH CIIOH aToMa TeJnTypa UMeeT KOHPHUTYPaIrio:
1) 5s2p*,

2) 6s%p*,

3) 5d*6s?,

4) 4d*5s?,

5) 4d°5s?.

Bompoc 4. HanpaBiieHHOCTh OpOHUTaNIel B TPOCTPAHCTBE M COOCTBEHHBIN MEXaHUIECKU MOMEHT JIBIDKCHHUS
3JIEKTPOHA OTHCHIBAIOTCS] KBAHTOBBIMH YHCIIAMHU -

Dn I

2) I, m;

3)n, m;

4) mi, Ms;

5) I, ms.

Bomnpoc 5. ®opmy TeTpasrapa uMeeT MoJIeKyIa. . .

1) PCls,

2) CoHa,

3) H3sPOy,

4) HCl,

5) SFs.

Bomnpoc 6. CBsi3u pacnoyoxKeHbI B MOPSIKE YBEITHYCHUS UX JTHHBL:
1) H-1 - H-Cl — H-Br,

2) H-Br — H-Cl — H-I,

3) H-Cl - H-1 —» H-Br,

4) H-Cl - H-Br — H-I,

5) H-1 > H-Br —» H-CI.

Bormpoc 7. YkaxxuTe THIT XUMUYECKOHN CBSI3U B MOJICKYJIC TUAPUIA JTATHSL.
1) KoBaJNIeHTHAsT HEMOJSIPHAS,

2) KOBaJICHTHAS TIOJIIPHAS,

3) BomopoHas,
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4) MeTaiunyeckasi,

5) voHHas.

Bompoc 8. Kak usmenutcst ckopocth peakiin 2SO, r+02y=2S03), eciu [SO2] yBenuuuts B 3 paza?
1) yBenuuutcs B 3 pasa,

2) yBenuautcs B 9 pas,

3) ymenbiutrcs B 3 pasa,

4) ymenpinutes B 9 pas,

5) He usMeHuTCs.

Bompoc 9. PaBrnosecue B cucteme Hyry + Clyry = 2HCl); —AH cmecTuTcs a) npu yBenM4YeHHH TaBICHHUS, O)
YMEHBIICHUH TEMIIEPATYPHI ...

1) a) BpaBo, 0) BIpaBo;

2) a) BiIeBO, 0) BIICBO;

3) a) He cMecTHUTCS, §) BIIPABO;

4) a) B1eBo, 0) BIpago;

5) a) He cmecTHTCH, ) BIEBO.

Bompoc 10. KonuvecTBo pacTBOPEHHOTO BEIIECTBA B €IUHHUIIC 00beMa pacTBOpa -

1) maccoBas o,

2) MOJISIpHAsT KOHIICHTPAIHS,

3) HOpMasTbHas KOHIICHTPAIHS,

4) MOJIsUTbHASL KOHLICHTPALIHS,

5) MobHas IO

Bompoc 11. Kakas u3 npeaioXKeHHBIX peakIyii He UeT A0 KoHIa. [[puBeanTe HOHHBIE YpaBHEHUS PEaKIIHA.
1) Fe(OH):CI + NaOH = Fe(OH)3 + NaCl,

2) Cr(OH)3 + 3KOH = K3[Cr(OH)s],

3) BaCl; + H,SO4 = BaSO, + 2HCI,

4) ZnS + 2HCI = H,S + ZnCl,,

5) Ca(NO3), + 2HCI = CaCl; + 2HNO:a.

Bompoc 12. Kakas cpena u kakoBo 3Hauenne pH pactsopa, copepxamiero 3-10~° mons/n nonos H?
1) xucnas cpena, pH = 5,477;

2) kucnas cpena, pH = 4,52;

3) menounas cpena, pH = 4,52;

4) menounast cpena, pH = 9,52;

5) meiitpanpHas cpena, pH = 4,5.

Bompoc 13. Kakast cons moaBepraeTcst Tuiposn3y, Kakas cpezia B pacTBope 3Toit conun?

1) NazSOq, kucas;

2) NazSOs, menounas;

3) Na;SOs, kucnas;

4) NazSOs, menounas;

5) BaSOs, kucnasi.

Bormpoc 14. Kakyro crernensb okuciaenust umeet xpom B mosiekyiie Nas[Cr(OH)e]?

1) +4,

2) +2,

3) 43,

4) +5,

5) +6.

Bompoc 15. B kakoif cTpoke 1moj IMyHKTOM a) MPUBEAECH METalI, PACTBOPSIOIINNCS B COJITHOW KHCIIOTE, a
MOJI MYHKTOM b) B pacTBope runpokcuaa Hatpusi? OTBET NOATBEPANTE YPABHEHUSIMHU PEaKIIUii.

1) a) Fe, b) Al;

2) a) Cu, b) Fe;

3) a) Al, b) Cu;

4) a) Ag, b) Al;

5) a) Fe, b)Ag.

Bormpoc 16. PacctaBbre K03 GHIIMSHTHI 3IEKTPOHHO-HOHHBIM METOJIOM, YKQXKHUTE UX CYMMY B YPaBHCHUH:
KMnOs + HNO, + H,S04=MnSO4+HNQO3;+KSO4+H-,0

1) 18,

2) 19,

3) 20,
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4) 21,

5) 22.

Bomnpoc 17. KakuMu KHCIOTHO-OCHOBHBIMH U OKHUCJIUTENFHO-BOCCTAHOBUTENLHBIME CBOMCTBAMH 00JIaaeT
okcupa mapradna (VII) — Mn;O;? TlepBoe moaTBepaAnTe ypaBHEHUSIMH PEAKLIUH.
1) OCHOBHBIMH, OKUCITHUTEIILHBIMH;

2) KUCTIOTHBIMH, BOCCTAaHOBUTEIIbHBIMHY;

3) KUCIIOTHBIMH, OKUCITUTEIIBHBIMH;

4) OCHOBHBIMH, BOCCTAHOBHTEIIHHBIMH.

5) aM(poTepHBIMHU, OKHCITUTEIBHBIMU U BOCCTAHOBHTEIIHHBIMHU.

Bomnpoc 18. B kakoii u3 coseit 3apsia KOMILTIEKCHOTO HOHA paBeH —37

1) K4[Fe(CN)g],

2) [CU(NH3)4]SO4,

3) K2[Pb(OH)4],

4) Nas[Co(NOy)e],

5) Kz[Hgl4].

YTBepkaeHo Ha 3aceqaHuu Kadeapsl «XuMbuorex» ot «__ » 20 _ r., mpotokon Ne

3aBenyromuii kadenpoit «Xumbuorex» T.W. I'poMOBBIX
Cemectp 1

[Ipymep KOHTPOJIBHBIX BOIPOCOB JJISl JIOIyCKa K BBIIOJHEHUIO JIaDopaTOpHOU paboTte 1o
TeMe «XHUMUYECKasi KUHETUKa»

1. JlaiiTe onpeneneHne CKOPOCTH XUMUYECKON PEAKLIUU.

2. Jlaiite ¢hopMyIMpOBKY 3aKOHA JEHCTBUS MACC JIsi TOMOTC€HHOM U IreTepOreHHON peakiui.

3. [laiite ompezneneHne KOHCTAHThl CKOPOCTH XUMHUYECKOW peakiuu. OT KakuxX HapamMeTpoB
OHA 3aBUCHUT?

4. OxapakTepu3yiTe BIMSHUE TeMIepaTypbl Ha CKOPOCTb XMMHUYECKOH peakiuu (IpaBUiIo
Bant-T'odda).

5. [IpokomMmenTHpYyiiTe ypaBHeHHE AppeHuyca. [laiiTe onpenenenrne 3Hepruu akTHBALMH.

6. Uro Takoe katanuzarop? KakoB mexaHu3M JeiicTBus karanuzaropa? [lpuBeanre nmpumepsl
TOMOTEHHOTO ¥ TETEPOT€HHOI'0 KaTaaun3a.

7. laiite onpeneneHus: 00paTUMOM XMMHYECKON peaKkIIMi U XUMUYECKOTO PABHOBECHS.

8. JlaiiTe BBIBOJ KOHCTaHTBHI XMMHUYECKOTO paBHOBecHs. OT KaKUX MapaMeTpOB OHA 3aBUCHT?

9. [Maiite ¢opmynupoBky npuniuna Jle-Illarense. IlpuBenure npumep oOpaTtumoit
XUMHUYECKON peakiiy, OObICHUTE, KaK HMHTEHCUBHOCTb PA3JIMYHBIX MapaMeTPOB MOXKET BIUATH Ha
CMELICHUE PABHOBECUS PEAKLIUH.

10. Yro Ttakoe ¢a3oBbie paBHOBecus? JlaliTe ompenencHus MOHATHIM: (a3a, KOMIIOHEHT,
HE3aBUCHMBbIIl KOMIIOHEHT, CTETIEHb CBOOO/IBI.

11. Chopmynupyiite npasuio ¢a3. PaccmoTpure MOHO-, TU- 1 UHBApUAHTHBIE CUCTEMbI Ha
npuMepe auarpaMMmbl cocTosiHug Bojbl. [lonmb3ysce ypaBHenuem Knanelipona-Knaysmyca, Ha
pUMepe 3TOM JAuMarpaMMbl PacCMOTPUTE 3aBUCHMOCTb TeMIeparypbl (a3oBOro mepexojaa oOT
JTaBJICHUSI.

12. Yrto Takoe TepMHUYECKMH aHaNU3, A 4Yero OH mnpumensercs? Kak mo KpuBBIM
OXJIAKJEHUS CTPOSIT JUarpaMmbl COCTOSTHUSA?
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BapuaHTbl JOMAaIIHUX KOHTPOJIbHBIX padoT no Teme «MeTaLibl d-cemeiicTBa».

3aganue 1. CocTaBbTe MMOJIHBIC AIEKTPOHHBIE POPMYIBI U rpaduaeckue HOpMyIIbl

BAJICHTHOTO CJIOS 3JIEMEHTOB d-ceMelcTBa:

Bapuant 1 2 3 4 5 6 7 8
OnemenT Ne 21,84 28,80 |23,78 | 25,76 |24,77 |27,74 | 40,73 | 42,75
Bapuant 9 10 11 12 13 14 15

OnemeHT Ne 45, 30 22,79 | 44,72 | 2941 |26/41 |47,57 | 48,89

3aganue 2. CocraBbTe (POPMYJIBI OKCHIA U THAPOKCUAA METallIa B YKa3aHHOM CTENEHH

okucneHus. [IpuBeauTe ypaBHEHUS peaklnid, JEMOHCTPUPYIOIINE KUCIOTHO-OCHOBHOM XapaKTep
3TUX COCOUHEHUN.

Bapuanr 1 2 3 4 5 6 7 8
Meraiun V* Mn*? Cr Fet> | Ni*? Cu* | Mn*" [Cr
Bapuant 9 10 11 12 13 14 15

MeTann Ag' Cu®* Crz | W Mo?* | Zn*? | Mo*®

3aganue 3. PacctaBpTe kKoa(dunineHTsl B mpuBeaeHHBIX cxemax OBP, nonb3yscs metogom

MOJTypEaKIHA. YKaXUTE, KAKYI0 POJIb B TIPUBEICHHBIX OKHCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX
PeaKIusAX UTPAOT COCAMHEHUS d-METaIOB, B KAKOH CTEIIEHN OKUCIICHHUS IIPH 3TOM HaXOIUTCS
merai?

Bapuant | Cxembl peakiuit

Fe(OH)2 + O2 + H2O — Fe(OH)3

1 KMnOg4 + Kl + H2SO4 — 12 + MnSO4 + K2SO4 + H0
5 KMnO4 + KI + H2O — 12 + MnO2 + KOH
C0203 + HCl(xom) — CoCl2 + Cl2 + H20
3 KNO:> + K2Cr207 + HNO3 — Cr(NOz3)3 + KNO3 + H20
KMnO4 + KNO7; + KOH —» KoMnO4 + KNO3 + H2O
4 KMnOs + Cr2(S04)3 + KOH — K2CrOs + KaMnO4 + H20 + K2SO4

FeClz + KOH + Bros — KyFeO4 + KBr + H,0 + KCI

K2FeO4 + NHz — N2 + H20 + KFeO2 + KOH
5 K2Cr207 + Kl + H2SO4 — Cra(S04)3 + 12 + H20 + KoSO4

KMnQO4 + H202 + H2SO4 — MnSO4 + O2 + K2SO4 + H20

6 FeClz + KI - FeCl; + I, + KCI
F K2Cr207 + SOz + H2SO4 — Cr(SO4)3 + K2SO4 + H20
MnOz + HCl — MnCl2 + Cl2 + H20
8 Cr2(S04)3 + PbO2 + KOH — K2CrO4 + PbSO4 + H20
KMnOs + H20 + KNO2 - MnO; + KNO3 + KOH
9 KMnOs + NaxSO03 + H2SO4 — K2SO4 + MNSO4 + H20 + NaxSO4
Cr203 + NaOH + KNO3 — NaxCrO4 + KNO2 + H20
10 KMnO4 + Na2S0O3 + NaOH — KaMnO4 + NaxSO4 + H20
FeSO4 + K2Cr207 + H2SO04 — Fe2(S04)3 + KaSO4 + Cr2(S04)3 + H20
1 Cr(OH)z + Br, + KOH — K,CrO4 + KBr + H20
KMnOs + KOH + KNO2 —» KoMnOs + KNO3 + H20
12 K2Cr207 + H3PO3 + H2SO4 — Cr2(S04)3 + H3PO4 + K2SO4
KMnO4 + K2SO3 + H,O — MnOz + K2SO4 + KOH
13 KMnO4 + H2S + H2SO4 — MnSO4 + S + K2SO4 + H20

Sn + HNO3() — Sn(NOs)2 + NH4sNO3 + H20
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1 PHz + CuSO4 + H,O — H3PO4 + Cu + H2SO4

K2Cr207 + SnClz + HCI — SnCl4 + CrCls + KCI + H20
15 FeCls + SO, + H20 — FeClz + H2SO4 + HCI

KNO: + K2Cr207 + HNO3 — Cr(NO3)3 + KNO3 + H.0

7.3.2. [IpomexxyTodHas aTTecTarus

[TpomesxyTouHas arrectanus NpoBOaUTCs Ha 1 1 2 cemecTpax 2 Kypca o0y4eHus B popme
HK3aMeHa.

CTyneHT J0ImycKaeTcs 10 CIa4u SK3aMeHa, €CJIM BBIITOJIHEHBI CIICIYIOIIUE BHIIBI PA0OT:

- BBITIOJIHEHBI ¥ 3alUIIEHBI JIA0OpATOPHBIC PAOOTHI;

- IPOMICHBI TECTOBBIC 3a[aHMUs TTI0 BCEM TeMaM Kypca ¢ pe3yiibTatoM He Hrnke 60%;

- BBITIOJIHEHBI TPU KOHTPOJILHBIX pa0OTHI HA OIIEHKY HE HUKE «YIOBICTBOPUTEIILHOY.



