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1. HEJIA U 3AJAYHN OCBOEHU A JUCIIUITJIMHBI

Henv oucuunaunwvi:
Lenpto M3ydyeHHS W OCBOCHUS IUCIMIUIMHBI SIBISETCS (DOPMHUPOBAHHE Yy CTYIEHTOB

3HaHW B OOJACTH COBPEMEHHOW XHMHH, TOJy4eHHE (YHIAMCHTAIBLHOTO OOpa30BaHUS,
CIIOCOOCTBYIOIIETO PA3BUTHIO JIMYHOCTH.
3aoauu oucuyuniunol:

W3yueHne OCHOBHBIX XHMHYECKHX SBICHHIA; OBJaaeHHE (yHIAaMEHTAIHHBIMU
NOHATHUSAMM, 3aKOHAMM M TEOPUSMHM XUMHH, XUMUYECKOW TEPMOJMHAMHUKH, KHUHETHKH,
PAaBHOBECHS U PACTBOPOB, dJIEKTPOXUMHUYECKUX IPOILIECCOB, CBOMCTB METAJIIOB U HEMETAJUIOB,
TaK)K€ METOJaMU XMMHUYECKUX U (PU3MKO-XUMHUYECKUX HCCIIEOBaHMM; OBIaJCHUE METOIaMU U
IpUeMaMH pelIeHUs] KOHKPETHBIX 3a/lad M3 pa3InyHbIX oOjacTed XuMuu; (opMUpOBaHUE
HAaBBIKOB IIPOBEICHUSI XUMUYECKOTO SKCIIEPUMEHTA, YMEHUS BBIJIEIATh KOHKPETHOE XUMUYECKOE
coJiep’KaHue B IPUKIIAHBIX 33/1a4aX yueOHOU U Npo(ecCHOHATbHON AESITETbHOCTH.

2. Mecrto qucuuniannsbl B crpykrype OIIOIT BO

Huctunmuna «XuMus» u3ydaeTcss B 1 ceMecTpe W OTHOCHUTCA K 00s3aTeIbHBIM
IUcuMIUInHaM 6a30Boif yacTu 610ka blyyebHoro ninana no HamnpasieHuo noarotoBku 15.03.02
TEXHOJIOTHYECKHEe MalIuHbl U 00opyaoBaHue (MalnHbI U anmnaparhbl MUIIEBBIX TPOU3BO/JICTB).

JlucumminHa npenoaaeTcs MOCPeCTBOM UTEHUS JIEKIIMA U MPOBEAEHUS MPAKTUYECKUX U
a00paTOPHBIX 3aHATHIA.

Ha nexumsx n3nararorcst OCHOBHBIE TIOJIOXKEHUS TEOPETUYECKOTO MaTepHrana.

JlaGopatopHble 3aHATHS OOECHEYMBAIOT MPAKTHUYECKOE OCBOCHHE  JIEKI[MOHHOTO
Marepuana, pa3BUTHE Y CTYJEHTOB CaMOCTOSITEIBHOCTM W TBOPYECKOrO MOJXO0Ja MpH
BBITIOJIHEHUHM  JTAOOpATOpHBIX paboOT, OCBOEHHE MPUHIUIOB U METOJIUK IPOBEICHUs
OKCIEPUMEHTa, TPaBUJ HCIOJB30BAHUS HOPM TEXHUKM O€30MacHOCTH B XUMHYECKOU
1abopaTopHH.

[IpakTyeckue 3aHATHS HANpaBleHbl HAa OCBOEGHHE OCHOBHBIX CIOCOOOB peIIeHUs
9KCIIEPUMEHTAJIBHBIX M PACYETHBIX 33/1a4 110 TAaHHOMY KYypCYy.

3. TpeGoBaHusi K pe3yJibTaTaM OCBOEHHUS CO/IeP:KAHUS TUCHUILIUHBI

Ilpoyecc uzyuenusi OoucyuniuHvl HANPAGieH HA HOPMUPOBAHUE DJIeMEHMO8 CeOYIOUUX
komnemenyuti B cooTBerctBUM ¢ GI'OC BO u OIIOII BO no naHHOMYy HampaBJI€HUIO
MTOJTOTOBKH:

a) o0meKyJIbTypHbIX KoMneTeHuu (OK):

CriocoOHOCTH K caMoopranuzanuu u camooopazoanuto (OK-7)

0) oomenpogeccuonanbubix (OIIK):

CriocoOHOCTh K TPUOOPETEHUIO C OOJBINION CTEMEHbIO CAMOCTOSTEFHOCTH HOBBIX 3HAHUH C
MCIOJIb30BaHUEM COBPEMEHHBIX 00pa3oBaTeNbHbIX U HHpOopManmoHHbIX TexHomorui (OITK-1)

0) npogeccHOHAIBHBIX:

YMeHue MNpUMEHSITh METOIbl CTAaHAAPTHBIX HCIBITAHUH 1O OINpeaeieHuo (PU3uKo-
MEXaHUYECKUX CBOMCTB M TEXHOJIOTMUYECKUX IOKa3aTeNe HCIOJIb3yeMbIX MaTepHaloB U
rotoBbIx uznenui (ITK-16)

B PE3YIbTATC U3YUCHUA JUCHUIIIMHBI CTYACHT HOJIZKCH:



3HaTh:
OCHOBHbIE XUMHUeCKUEe MOHATHA (31);

OCHOBHBIE [TpaBUJIa HOMEHKJIATYpbl XUMUYECKUX coelnHeHui (32);

OCHOBHBIE 3aKOHbI XUMUHU, XUMUYECKON TEPMOJUHAMUKH, SIEKTPOXUMHUU U KUHETUKU (33);

CYHIHOCTb YYCHHUA O INECPUOJUYHOCTH U €TI0 POJib B IIPOTHO3UPOBAHUU CBOMCTB XHUMHYECKHUX
AJIEMEHTOB U UX coequHeHUH (34);

KBAaHTOBO-MEXaHUYECKOE CTPOCHHUE aTOMOB, MOJICKYJI U XUMUYECKOH cBsi3u (35);

OCHOBHBIE KJIACCHI HEOPTaHUYECKUX BEIIECTB, CBOMCTBA UX THUIMYHBIX MpeacTaButeneit (36);

XMMMIO 3JIEMEHTOB U UX coeuHeHui (37).
Ymern:
MPUMEHATh XHUMHYECKHE TEOPHH W 3aKOHBI, KOHIICNIIMM O CTPOCHUH M PEaKIHOHHOU

CIOCOOHOCTH Heoprannieckux Bemiects (Y1);
- KPUTUYECKH OIICHUBATh CBOM JOCTOMHCTBA M HeloCTaTKh (Y2);
- IPOBOJUTH PAaCUYEThI 0 TEPMOXUMUYECKUM ypaBHEHUSAM peakuuii (Y3);
- IPeJICKa3bIBaTh TEPMOIMHAMHYECKYIO BO3MOXXHOCTD MPOTEKAHMS XUMHUYECKHX peakiuit (Y4);
- pemath pacuetHble 3amaun (YS5).
Baaners:
- HaBBIKAaMHU Pa0OTHI C pacdeTHBIMU (HOPMYJaMH, peliaTh pacueTHHIE M JKCIIEPUMEHTAITbHBIE
3amauu 1o xumuu (B1);
- crocob6aMy OpHUEHTAlMU B MPO(ecCHOHATBbHBIX UCTOYHUKAX MHPOpPMAIUKU (KypHaJbl, CAlThI,
oOpasoBatenbHbIe TopTalbl) (B2);
- cmocobamMu MOIETTUPOBaHUS dKCIIepUMeHTa 1o xumuu (B3).

4.Conep:kaHue ¥ CTPYKTYPA IMCHUILIMHBI
4.1. Coaep:xaHue TUCHHUILTAHBI

dopmupyemasi
Ne HaunMeHnoBanue Komnerenmus | OneHo4YHLIE
Conep:xanue pasaena
pasaena pasaena (dacTp cpejacTBa
KOMIIETEHIIMH)
1 Crtpoenue atoma CocraBHbIE YacTH aToMa. OK-7
ATOoMHOE SIPO. OCHOBHEIE OIIK-1
KOJINYE€CTBEHHEIC
XapaKTEPUCTHKU aroma: YK,
aToMHasi Mmacca, 3apsn  sjpa. T
KBanToBo-mMexannueckas A3
Mojens aroma. [lepmoanueckuit IK3.
3aKOH W CHUCTEMa DJIEMEHTOB
H.N. Menneneesa, 2JI€KTPOHHBIE
(dbopMyIBl aTOMOB U HOHOB.

2 XumMnueckas cBsi3b M | TUIIBI  XMMHYECKOM  CBS3U. OK-7 VYK,
Me:kMoJleKyasipHble | KoBaneHTHast cBsi3b U €€ BHIBL OIIK-1 T,
B3aHMOJEHCTBHSA CBoiicTBa " CIIOCOOBI IK3.

obpazoBanusi. OOMEHHBII U
JIOHOPHO-aKLENITOPHBIN
MEXaHU3MBI oOpa3oBaHus




KOBAJICHTHOM CBsi3u. OCHOBHBIE
MOJIOKEHUSI METOJIa BAJICHTHBIX
ceszeit  (MBC).  OcHoBHbIE
XapaKTEepPUCTUKH  XUMHUYECKOU
CBSI3U - JIJIMHA, HAINPaBIEHHOCTh
u sHeprusa. KpartHocTs cCBA3M.
BasientHbI€ yribl.
I'ubpunuzanus ATOMHBIX
opOuTanei. Turbt
ruopuau3auu. G-U  T-CBA3U.
Meron MOJIEKYJIIPHBIX
opOuranei (MO JIKAO).
OCHOBHBIE TIOJIO)KEHHUSI METOJa
MO.

Honsl. Monnas cBsizb. CBoiCTBA
nOHHON cBs3u. [lomspusanus
HOHOB W WX TMOJSPU3YIOIIEe
JIEACTBUE. Bnusiaue ATUX
(akTOpOB Ha CBOWCTBA BEIIECTB.
Merannnueckas CBSI3b.
Meramnbl. [lonsiTue 0 30HHOM
TEOPHUU TBEPJIOIO TENA.
Bopoponnas cBi3b U ee
0COOEHHOCTH.
MexmonexkysipHas u
BHYTPUMOJIEKYJISIpHAs
BOJIOPOJHBIE CBsI3U. BiusHue
BOJIOPOJIHOM CBSI3UM Ha CBOMCTBa

BEIIECTB.

ATomHas, HOHHAas,
MOJIEKYIIIpHast u
METaINYECKUE PEIICTKHY.
3aBHCHUMOCTH CBOMCTB

KPpUCTAIMYCCKUX BCHICCTB OT
TUIA XUMHUUYECKOM CBSI3U.

MexmonexkynaspHoe
B3aUMOJCHCTBUE.
OpueHTallnOHHOE, HHAYKTUBHOE
U JMCIIEPCUOHHOE
B3aMMO/JICVICTBHE.
DJIeMeHThbI Bnayrpennss SHEprus u OK-7
XHUMHYECKOH SHTAJIBIIUSA CUCTEM. OIIK-1
TePMOAHMHAMHUKHU [IepBblit 3aKOH TEPMOJUHAMUKH. ITIK-16 YK,
TennoBo#t 3¢ dexT xuMuyeckon T,
peaKkiuii. DK30- u A3




IHJIOTEPMUYECKUE peaxkuuu.
TepmoxuMuyeckue ypaBHECHMUS.
3akon l'ecca u cnencrBue wu3
HETO.

[lonsiTue 06 »HTpONHUM.
OHTponUs U NEPUOAUYECKUIN
3akoH. [loHsTus 00 oHeprum
'm606ca oOpa3oBaHHs BEIIECTB,

Kak MEpBbI PEaKLIMOHHOU
CIOCOOHOCTH. DHTAJIBIUNHBIN U
SHTPONUIHBINA (bakTopbl
IIPOLIECCOB. Kpurepuit

CaMOTIPU3BOJILHOTO TMPOTEKAHMS
XUMHYECKUX peakuui B
M300apHO-U30TEPMHUUECKUX

IK3.

YCIOBUSX.
Xumuveckas CxopocTh pEeaKIuH. OK-7 YK,
KHUHETHKA U CxopocTh peakuuun B OIIK-1 T,
XMMHYeCKoe TOMOTEHHBIX M TE€TEPOre€HHBIX IIK-16 A3
paBHOBecHe CUCTEMAX. IK3.

@akTophl, BIMUSIOINIME HA
CKOPOCTh XUMHYECKUX PEaKIIHi.
3aBUCUMOCTD CKOpPOCTH
XUMHAYECKUX peakuui oT
KOHIICHTPAllMd  pearupyronmx
BEIIECTB. 3aKOH IEHCTBUSI Macc.
KoHcTaHTa CKOPOCTH peakiuu 1

ee ¢buznueckuit CMBICII.
3aBUCUMOCTH CKOpPOCTH
XUMHYECKON peakuuu oT
temneparypsl. [IpaBuno Baut —
Todaoa, TEeMIIEPATypPHBIH
kodpurmeHT CKOPOCTH
peaxIuu.

Hpe)lCTaBJ'IeHI/IC 0 TCOopUuHn
AKTHUBHBIX CTOJIKHOBEHMH.
9Hepr1/151 AdKTHBalluH.

3aBUCHUMOCTD CKOpOCTH
XUMHUYECKON peaxkumn oT
TEMIIEPATYPHI, DHEPIUH
aKTUBALUU u SHTPOIUHU
aKTUBAIUU. YpaBHeHHE
Appennyca.

Karamusz. Karamutuueckue
peaxiuu. OcobenHoctu




KAaTAJIMTUYECKUX IIPOLIECCOB.

Teopuss TOMOreHHOro u
reTepOreHHOro KaTaiuusa.
ABrokaranus3. @epMeHTaTUBHBIN
karamu3.  KucioTHo-oCHOBHOM
karamu3.  Karanuzatopel U
UHTHOUTOPBI.

XHUMHYECKOE PAaBHOBECUE
HeoOpatumbie u  oOpaTuMbie
XMUMHYECKHE IIPOLIECCHI.
Hctunubie 31 KaXyluecs
paBHOBecHs. [ OMOTeHHBIE U
reTepOreHHbIE paBHOBECHS.
Koncranra paBHOBECHS.
PaBHOBECHBII BBIXOJT TPOIYKTOB
peakuuu. BnusHue pas3nuyHbIX
dakTopoB  Ha  XMMHUYECKOE
paBHoBecue.  IlpuHnum  Jle-
[[Tarense.

PacTBopbl.
AUCIEPCHBbIE
CHCTEMBI

HctunHubie pacTBOPHI.
Knaccudukanus pacTBOpPOB.
[Tpoueccrl,  COMpOBOXAAIOIINE
oOpa3oBaHue PacTBOpPOB.
Teopus pacTBOPOB.

CounbBaranus. PactBopeHue kak
(U3UKO-XUMHYECKUN  TpolLecc.
®dusnueckasi TEOpHsl pacTBOPOB.
[TonsaTue 00 nJeanbHOM
pactBope. CriocoObl BBIpaKEHUS
KOHILICHTPAlLlUK PacTBOPOB.
PactBopuMOCTS.

3aKOHOMEPHOCTH
pPacTBOPUMOCTH razoB B
KUJKOCTAX, JIBYX JKUJIKOCTEH,
TBEPJBIX BEILIECTB B JKUJIKOCTSIX.
3akoH I'enpu. BnausHue Ha
pPacTBOPUMOCTD MPUPOIBI
KOMIIOHEHTOB, TEMIIepaTypsl M
JTABJICHUSI.
[lepexkpucramnuzauuu u
SKCTpaKIIUS.

PazbaBneHHbie  pacTBOPHI
HEAJIEKTPOJIUTOB.

OcMoTHueckoe  JIaBlICHHUE.
YpaBHeHUE Bant-T'odda.

OIIK-1
ITIK-16

YK,

13

IK3.




OO6parubiii  ocMoc. JlaBieHue
HaCBILIEHHOIO napa Haj
pacTBOPOM. 3akon  Payms.
Temnepatypsl KUIICHUS u
kpucraumsaunu. Kpuockonus u

30YJITMOCKOTIHUAL.

HucnepcHbie CHUCTEMBI.
Knaccudpukamuss  mucnepcHbBIX
CUCTEM. Cycnienzuu U
3MYJIbCUU. Kommounueie
PacTBOPEL. Y CcTOWYHUBOCTh
KOJUJIOMTHBIX pacTBOpPOB.

CtpoeHnue KOJIJIOUJTHON YaCTHUIIbI
u wmunewisl. JlmodunsHble W
muo(hoOHBIE KOJUIOWABI. 30JI1 U
remm. [lenrTu3anmsi, KoaryJsius,
CEeIMMEHTAITUS KOJIJIOUIOB.
Komnounuele  pactBopel B
npupojie U Texauke. Copomus u
COpOIIMOHHBIE MIPOIIECCHI.
XpomoTorpadus

DJIIeKTPOXMMHUYECKUE
Npouecchl.
DJIEeKTPOJIM3.
Koppo3ust metajuion

Baxkueiimme oKuUCIMTEIN U
BOCCTAHOBHTEJIH. WUsmenenue
OKHUCIIUTEILHO-BOCCTAHOBUTEIE-
HEIX CBOMCTB  BEIIECTB B
COOTBETCTBUM C TMOJIOKEHUEM
JJIEMEHTOB B Tpylmax H
nepuoaax. CTerneHb OKUCIICHHUS.

Knaccudukanus
OKHUCJIUTEILHO-
BOCCTAHOBUTEIBHBIX  PEaKIIHil.
Tunsl OKHUCJIIUTEILHO-

BOCCTAaHOBUTEJIbHbBIX PEAKIIUN.
OcHoBHbIE METO/IbI
cocrasiieHus ypapHeHuit OBP.

Bnusiaue TEMIIEPATYPBHI,
KOHILICHTpAllMd pEareHToB, UX
IPUPOABI, CpPEIbl U JIPYrux
ycnoBuil Ha nporekanue OBP.

YpaBHeHUE HepHncra.
OxucnurenpHo-
BOCCTaHOBUTEIIbHBIN
MIOTEHIUAI. Hamnpasnenue
IIPOTEKAHUs OKHCIIUTEIbHO-
BOCCTAHOBUTEJIBHBIX  PEaKIUil.

OIIK-1
ITIK-16

YK,

IK3.
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OxucaurenpHo-
BOCCTaHOBUTEJIbHBIN
HKBUBAJICHT.

OBP kak UCTOYHMK 3arpsi3HEHUs
cpenbl.  Mcnonb3oBanue OBP
JUIE  OYHMCTKHA CTOYHBIX BOJ,
o0e33apakMBaHusl BO3ayXa U

BO/IBL, 00€e3BpeKMBaHUS
TOKCHMHOB.  PaBHOBecue  Ha
rpaHulEe MeTaul — PacTBOP.
DNEeKTPOIHBIN HOTEHIHAAIL.
BonopoHsbrit JIEKTPOL
cpaBHeHHsA. Psan  HampsbkeHun,
bakTopHI, OIPENEISAIONINE
MOJIOKEHUE MeTalla B psay
HaIpsHKEHNM. XHUMHYECKHE
HACTOYHUKH AIEKTPUIECKOTO
TOKa. lNanpBaHMyeckne
JJIEMEHTBI. CrannmapTHble

IOTCHI MAJIbI OKHUCIUTEIECH W

BOCCTaHOBUTEJICH.

DIIEKTPOABMIKYIIIAS cuna
raJIbBAaHMYECKOTO AIIEMEHTA.
Pacyer wu3MeHeHHMsT  SHEpPrUU
I'n66ca B peaKIusX.

3aBHCHUMOCTh OKHCIIUTCIIBHO-
BOCCTAHOBUTCIIbHBIX
IMOTCHIHAJIOB OT KOHICHTpAalHuu

peareHToB. YpaBHeHue
Hepucra.

AKKyMyJSTOpBl U CyXHE
Oarapen.

3akonbl dapanes. DnexkTponus
pacIiyiaBOB U BOJIHBIX PacTBOPOB
anektponutoB. Karomguele u
aHojHbIe npouecchl. [ToTeHnman

Pa3JI0XKCHUs. SIBnenue
MEPpCHAIIPAKCHUS.

HpaKTI/I‘leCKOC 3HA4YCHUC
DJICKTPOJIN3a.
9J'ICKTpOHI/13—I/ICTO‘lHI/IK
BBIACIICHUA AA0BUTBIX n

YAYUUIIUMBBIX T'a30B, 06p8.30BaHI/IC
arpCCCUBHBIX CPCI.
KOppOSI/IH METAJIJIOB U MCTOJbI

10




3alUTHI oT HEe.
DNEKTPOXUMHUYECKask KOPPO3HUs
KaKk  3arps3HUTENb Cpelbl
obutanusa. OCHOBHBIE METOJIbI
3alUTHl OT KOPPO3HH.

Xumusi 3jemMeHTOB- |Bonopon. Onementst mepsoit u | OIIK-1

HEMEeTAJLJIOB Bropoir  rpynm.  Onementsl | [IK-16 VK,
noArpynnsl  6opa.  DIeMeHTbI T
noArpynnsl - ¢propa. DIEeMEHTHI 3
HOArPYIIIbI KHCIIOpO/1a. IK3.
DneMeHTbI HOJITPYIIITBI
KpEMHUSI.

Oommme cBoiicTBa | Pusznueckue cpomctia | OIIK-1

METAJJIOB M CILIABOB. | METAJUIOB. Xumnueckue | [IK-16

Hony4yenne CBOMCTBA METAJUIOB, 170:¢ YK,

MeTtauioB.  Jlerkue | BOCCTaHOBUTEIbHAS T

KOHCTPYKLUMOHHBbIE CcnocoOHOCTE. BzamMmonencrBue 3

MeTaJLIbl Pa3sIUYHBIX METaUIOB JpPYr C IK3.

apyroM.  DU3UKO-XUMUYECKUN
aHaIIN3 MeTaJNTNYEeCKUX
cruiaBoB. HMHTepmerammyeckue
CO€IMHEHUs u TBEpbIe
pacTBOpPHI METaJJIOB.
Hcnonb30BaHrne METaNTUYECKUX
CIUIaBOB U MOKPBITUI B TEXHUKE.
Pacmipoctpanennie u  Gopmbl
HAXOXJICHUS  METAJTHYECKUX

3JIEMEHTOB B MIpHUpoJIe.
W3Bneuenne MeTamwioB U3 Pya.
OcHoBHbIE METO/IbI
BOCCTaHOBJICHHS METaJJIOB.
DNEKTPOTUTHIECKOE
paduHUpOBaHUE. 3oHHas
TUTaBKa.

[IpoGnema JIETKUX
KOHCTPYKIITMOHHBIX MaTepuasoB.
Maruuii u OepHILTHA.
AJTIOMHUHUI. Turan.

OCoOEHHOCTH CBOMCTB MarHws,
OepuuTHs, aJFOMHHHUS U THTaHa,
HAXO0XK/ICHUE B pUpPOJIE,
BBIJICJIEHHE B CBOOOIHOM BHJIE U
B BHJIE COEIMHEHMIA.

11




Hcnonb3oBanue JIETKUX
METAJUIOB B TEXHUKE.

Xumug d-3jieMeHTOB

[Moarpymma BaHAIUA:
CgoiicTna, M0JIy4YEHUE u
IIPUMEHECHUE. Baxneiimne
COCIMHEHUSI BaHaUsI, HUOOUS U
TaHTaja. OKHCIIUTENBHO-
BOCCTAHOBUTEILHBIE "
KHCJIOTHO-OCHOBHBIE ~ CBOMCTBaA
MPOCTHIX BEIIECTB, OKCUIOB M
TUJIPOKCHUJIOB. Menuko-
Oouonoruyyeckas  pojib  ATHUX
JJIEMEHTOB W WX COCIHHEHWH.
[Tpo6embl 3K0IOTHH.

[Moarpynmna xpoma: OOmas
xapakrepuctuka.  [lomydenue,
CBOICTBa u TIPUMEHEHHUE.
OKucIuTeNnbpHO-
BOCCTAHOBUTEIHHBIE  CBOMCTBA
COEIUHEHU. Kucnortno-
OCHOBHBIE CBOWCTBA IPOCTBIX

BEIIECTB, OKCHUJIOB u
TUAPOKCHUIOB.

[Toarpymnma Maprasiia:
OO6mas XapaKTEePUCTHKA.
[Tonyuyenue, CBOIICTBA u

npuMmeHeHue.  OKUCIUTEIbHO-
BOCCTAHOBHUTEIIBHEIC CBOMCTBA.
KucnoTHO-OCHOBHBIE  CBOMCTBA
MPOCTBIX BENIECTB, OKCUIOB M
TUJIPOKCHUJIOB. Baxueimune
COCIUHCHMS.

[Moarpynna memu: OOmas
XapakTepucTuka. Baxnenmue
COCIUHCHMUSA.

[Moarpynna munka: OOmas
xapakrepuctuka. [lomydenue u

CBOMCTBA. Baxneimue
COCIMHCHMUS.

’Kene3o, koOambT, HUKEIb:
OO0mas XapaKTepUCTHUKA

METAII0B CEMEWCTBA M HX
coenuueHuii. OCOOEHHOCTH HX
CBOIJCTB, OKHUCIIUTEILHO-
BOCCTAHOBHUTEIL-HBIE CBOMCTBA

OIIK-1
ITIK-16

YK,

A3

IK3.
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COCAMHEHUIN METaJIOB.
Haxoxnenue B IIPUPOLE,
BBIACJIICHUC B CBO6OI[HOM BHUIC U
HCIO0JIb30BaHUE B TCXHUKE.

10 DJIeMeHTBbI [MonsiTuss 00  OpPraHUYECKHUX
OpraHu4ecKoi noJiIMMepax W OJIUTOMeEpax.

XHUMHUH Mertonabt CHHTE3a "
0COOEHHOCTH BHYTPEHHETO

CTpOEHUs U ¢busuko-

XUMUYECKUE CBOMCTBA

noimmMmepoB. KoHCTpyKIMOHHBIE
IUTACTUYECKUE MAacCHlI.
[TonmumepHBbIe OKPBITUS U KIIEU.
HOJ’II/IMepI/IS AIlMOHHBbIC CMOJIbI:

ITOJIUDTUIICH, MTOJIMITPOITHIICH,
MOJIUCTUPOT, Te(II0H,
TIOJIMBUHUIIXJIOPU I,

MOJIMAKPUIIAThI, KAYUYYKH;
TlonnkoHAEHCAITMOHHEIC CMOJIEL.

OIIK-1
I1IK-16

VK,

A3

IK3.

4.2 CTpyKTYypa JUCUMILJIMHBI

OO6m1ast Tpy10€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3aueTHbIe equHuIb (144 daca)

000 300
Bun paéorsl
1 cemectp
O0mas Tpy10eMKOCTh 144
KonTakTHas padora 51
Jlexuunm (JI) 17
JlaGopaTtopubie paboTsr (JI13) 17
[Ipaktuueckue 3ausarus (113) 17
CamocrosiTesibHas padora: 66
CamocTosTenpHOE U3yUEHUE Pa3/IeiioB 20
CamomnonroroBka (mpopadoTKa U MOBTOPEHHE JEKIIUOHHOTO 46
MaTepuala U Marepraia yaeOHUKOB U y4eOHBIX TOCOOUH,
MOATOTOBKA K J1a00PATOPHBIM 3aHATHSAM, KOJUIOKBUYMaM,
pyOEKHOMY KOHTPOJIIO U T.1I.),
IToaroroBKa M caauya 3K3aMeHa 27

4.3. JIeKIINOHHBIE 3AHATHSA

Ne Tema
1101
1 2
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1 | Ctpoenue atoma

2 | Xumuueckas CBsI3b U MEKMOJIEKYJIIPHBIE B3aUMOICHCTBUS

3 | DneMeHThl XUMUYECKON TEPMOANHAMUKH

4 XuMudeckass KHHETHKA U XUMHYECKOE PAaBHOBCCUC

PactBopsI.
JUCIIEPCHBIE CHCTEMBI

6 | DnekrpoxuMuyeckue npoiecchl. Jnekrposns. Koppos3us meranios

7 | X¥MUA DJIEMEHTOB-HEMETAIIIOB

O6u1ue cBoiicTBa MeTauioB U cijiaBoB. [lonydyenue meramnos. Jlerkue
KOHCTPYKIITMOHHBIC MCTAJIJIbI

9 | Xumus d-niaeMeHTOB

10 | DneMeHTBI OpraHu4ecKON XUMHUH

4.4. IlpakTuyecKkue 3aHATHUSA

Ne HaumeHoBanme
Conep:xanue pasaena
pasaeJa pasaena
1 Crtpoenue atoma ATtoMHO€ 1p0. OCHOBHBIE KOJINYECTBEHHBIE
XapaKTEepPUCTUKU aToMa: aTOMHasi Macca, 3apsj sapa.
KBanTOoBOMEXaHHUECKast MOJEIb aTOMa.
[lepuonnueckuii 3akoH U cucteMa 3ieMeHnToB J[. M.
MenpeneeBa, 37€KTpOHHbIE (OPMYIIbI AaTOMOB U HOHOB.
2 XuMnuyeckas cBsi3b M | Tunbl xumudeckod cBs3u. KoBasieHTHas cBA3b U €€
MeKMOJIeKyasipHble | Buabl. CBoiicTBa U criocoObl 0OpazoBanus. OOMEHHbBIN U
B3aMMO/IeliCTBU JIOHOPHO-aKLIETITOPHBIN MEXaHHU3MBbl 00pa3oBaHUs
KOB&JICHTHOM CBsI3U. OCHOBHBIE IIOJIOXKEHHUSI METOJ1a
BajieHTHBIX cBsizell (MBC). OcHOBHBIE XapaKTepUCTHKU
XUMUYECKOM CBSA3M - JIJIMHA, HAINPABIEHHOCTb U
sHeprus. KpaTHocTh cBsi3u. BaneHTHbIE yriibl.
I'uGpuau3anms ATOMHBIX opburanen. Turmbr
TUOpUAM3AIUU. G- U T- CBS3H. Merton
MounekynsapHeix opOutaneir (MO JIKAO). OcHoBHBIE
nosnoxeHus meroaa MO.
3 DJIeMeHThbI DK30- U HIOTEPMHUYECKUE PeaKUU. TepMOXUMHUECKHE
XHMHUYEeCKOI ypaBHeHUs1. 3aKoH ['ecca U ciaecTBUE U3 HETO.
TePMOAUHAMUKHU [TonsiTHE 00 SHTPONUU. DHTPOMHS U IEPUOANUECKUAN

3akoH. [Tonsitus o0 sHeprun ['ud6ca oOpazoBanus
BEIIIECTB, KaK Mepbl PEaKLIMOHHOM CIOCOOHOCTH.
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DOHTANBNUNHBIN U SHTPONUIHBIN (aKTOPHI MPOIECCOB.
Kpurepuii caMoIrpou3BOIBHOTO IPOTEKAHUS
XUMUYECKHUX PeaKkuil B N300apHO-U30TEPMHUYECKHIX
YCIOBUAX

XumMuueckas
KHHETHKA U
XUMHYECKoe
paBHOBecHe

Cxopoctb peakuuu. CKOPOCTh pEaKIMi B TOMOT'€HHBIX U
TETEPOTreHHbIX CUCTEMAX.
@akTophl, BIMAKOIIME HA CKOPOCTh XUMHUYECKHX
peakuuii. 3aBUCUMOCTh CKOPOCTH XUMHYECKUX PEaKIHM
OT KOHLEHTpallUd pearupyrollux BEIIEeCTB. 3aKOH
nerictBug macc. KoHCTaHTa CKOpPOCTH peakuuu U ee
duznyeckuit CMBICII. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakuuu oT Temreparypsl. [IpaBuio Baut
— Todda, temneparypHblil KOIPPUIMEHT CKOPOCTH
peaxiuu.

[IpencraBnenue 0 Teopun aKTUBHEIX
CTOJIKHOBEHHUI. DHEPIUsl aKTUBALIVH .

3aBUCHUMOCTh CKOPOCTH XUMHYECKOW peakUuuu OT
TEMIIEPATypbl, JHEPrUM AaKTUBAMU U  HSHTPOIHHU
aKTUBAIlMU. Y paBHEHUE AppeHuyca.

PacTBopbl.

Knaccudukanus pactBopoB. Teopust pacTBOpPOB.
CriocoObI BbIpaskeHUsI KOHIIEHTPAI[MH PACTBOPOB.

PacTtBopuMOCTh. 3aKOHOMEPHOCTH PaCTBOPUMOCTH
ra3oB B )KHJKOCTSX, IBYX >KHJIKOCTEH, TBEp/IbIX BEILIECTB
B JKUIKOCTIX. 3akon  ['enpm. Bnusaue  Ha
PacTBOPUMOCTbh MPHUPOJIbI KOMIIOHEHTOB, TEMIEPATYPHI
u fapneHus. [lepekpuctamin3anuu U SKCTPAKIHS.

Pa3baBnenHbie pacTBOPBI HEAIEKTPOIUTOB.

OcMmoTHyeckoe  JaBiieHHE. YpaBHeHue  Baurt-
['odda. OOparnblii ocmoc. JlaBiieHHE HACBIIIEHHOTO
mapa Haja pactBopoM. 3akoH Payms. Temmeparypsl
KAMEHUs W Kpuctamzanuu.  Kpuockomust u
30YIITHOCKOTIHSL.

DJIEKTPOXMMHYECKHUe
NPOoLEeCCHI.
DJIeKTPOJIN3.
Koppo3us metasioB

BakHelimne OKHCIMTENIM M BOCCTAHOBUTEIIU.
N3menenue OKHUCIIMTEIbHO-BOCCTAHOBUTENBHBIX
CBOMCTB BELIECTB B COOTBETCTBHUM C IOJIO)KEHHUEM
2JIEMEHTOB B Ipymnmax u nepuojax. CreneHp OKUCIEHUs.

Knaccudukarus OKHCIIUTEIBHO-
BOCCTAHOBUTEIIBLHBIX PEAKLIUMN.

OcHoBHBIE METOBI COCTaBIIEHUS ypaBHeHU OBP.

Biusaue temiiepaTypsl, KOHIEHTpPALUU PEarcHIOB,
UX MPUPOIBI, CPEAbl U APYIUX YCIOBUH Ha MPOTEKAHUE
OBP.

YpaBHeHuUE HepHcra. OxucaurenpHo-
BOCCTaHOBUTEIIbHBIN MIOTEHIUAL. Harmpasnenue
IIPOTEKAHUS OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
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peakuui. OKHCIIUTENEHO-BOCCTAHOBUTEbHBIN
SKBUBAJICHT.

OBP  kak  UCTOYHMK  3arps3HEHUS  Cpelbl.
HUcnons3oBanne OBP 119 O4YHMCTKM CTOYHBIX BOJ,
00e33apaKMBaHus BO3AyXa U BOJbl, 00€3BPEKUBAHUS
TOKCMHOB. PaBHOBecne Ha rpaHMIEe METALl —
pacTBOp. DJEKTPOJHBIN TmOTeHIMaN. BomopoaHbiii
ANIEKTPOJ] CpaBHEHUs. Psn HampspkeHuil, (axTopsl,
OIIPENEIAIOINE IIOJIOKEHUE MeTala B psAny
HaIpsHKEHUH. XHUMUYECKUE WCTOYHUKH
JIEKTPUYECKOTO TOKA. ['aJIbBAHMYECKHE DIIEMEHTHI.
CrangapTHple  MOTEHIMAJIbl  OKUCIWUTEIEH U
BOCCTAHOBUTEJIEH. DNeKTpOABMKYILAS cuia
raJbBaHUYECKOIO d3JeMeHTa. Pacuer uU3MeHEHMs
sHepruu [mbbca B  peakuusax. 3aBUCUMOCTh
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX MTOTEHIUAIOB OT

KOHIIEHTPALlMK peareHToB. YpaBHeHue HepHera.

Oo01mme cBoiicTBa ®uU3NYECKUE CBOMCTBA METAJNIOB. XUMUYECKUE
MeETAJVIOB U CBOWCTBAa METAJIJIOB, NX BOCCTAHOBUTEIHHAS
criaBoB. [losyyenue crocoOHoCTh. B3anMoaelicTBre pa3iuyHbIX
MeTaJJIOB. METAJIOB JIPYT ¢ ApyroM. OU3NKO-XUMUYECKHUI
aHaAJIN3 METAJUIMYECKUX CIIJIaBOB.
HNuTepmMeraninyeckiue COeMHEHNsS U TBEP/bIe
pacTBOpbI MeTasuIoB. Mcnonb3oBanue
METAJJTNYECKHUX CIJIABOB U MOKPBITHI B TEXHHUKE.
Pacripoctpanenue u opMbl HAXOXKICHUS
METAJJTINYECKHUX 2JIEMEHTOB B npupoe. M3Bieuenue
MeTaJIoB U3 pya. OCHOBHBIE METOIbI
BOCCTAHOBJICHHS] METAJUIOB. DJIEKTPOIUTUYECKOE
paduHupoBanue. 30HHAs IJIaBKa.

4.5. JIabopaTopHbie padoThI

TeMbl 1ab0paTOPHBIX 3aHATHHA

OnpeneneHHe MOJ'I@Ky.]'IHpHOﬁ MacCChl YI'JICKHUCIIOTO Ir'a3a.

OnpeneHeHI/Ie MOJ'ISIpHOﬁ MacCChl DKBUBAJICHTA METajjia.

CKOpOCTL XUMHUYCCKUX PCAKIIUU U q)aKTOpBI BJIHMSIONIME Ha Hee. | OMOreHHBIN U
l"eTepOl"eHHHﬁ KaTaJins.

aﬂeKTpOJ'II/ITI/ILIeCKaH AUucconuanusi. 3JICKTp0J'IPI3.

W

OKHCITUTETbHO-BOCCTAHOBUTEILHBIC pCaKknuu.

Xumnueckue cBoicTBa MeramuioB. Kopposusi.

XHUMHYECKHE CBOMCTBA raJIOTEHOB

bop, anmomuHuil, UX COETMHEHUS, CBOWCTBA.

O| 0| I

Yraepoa, KpEMHHUI, UX COEIUHEHUS U CBOKCTBA.
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10 | Onoso, cBHHEL, UX COEAUHEHUS U CBOICTBA.

11 | CBoiicTBa IMHKA U KaJMUsL, UX OKCUJIOB U THIPOKCHUIOB.

12 | Maruuii, Melib, UX COSIUHCHUS U CBOMCTBA.

13 | Xpowm, ero coeiMHEHUsl U CBOWCTBA.

14 | Maprasel, ero COeJUHEHHs U CBONCTBA.

15 | XKeneso, ero coeAMHEHUS U CBOKMCTBA.

16 | KobanbT 1 HHKEJIb, UX COCAMHEHHS U CBOMCTBA

17 | Kucnopoaconepskaiue OpraHu4ecKue COeAMHEHUS

4.6. CamocTosiTe1bHOE H3YUeHHE Pa3/1eJIOB M CIUIIJIMHbI

Ne i

BOHpOCI)I, BBIHOCHUMBIC Ha CAMOCTOATCIIBHOC U3YUCHUC

KoBanentnas cBsi3b u € Buapl. CBOMCTBA U criocoObI 00pazoBanusi. OOMEHHBIN U
JIOHOPHO-AKIETITOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOM CBSI3U

Kputepuii caMonpou3BOJIbHOTO MPOTEKaHUSI XUMHUYECKUX peaKklUid B H300apHO-
N30TEPMHUUYECKHUX YCIOBHSIX

3akoHn aeiicTBusi Macc. KoHCTaHTa CKOpPOCTH peakiuu U €€ (HU3HYECKUH CMBICT.
3aBUCHMOCTh CKOPOCTH XMMHYECKOM peakuuu oT temneparypsl. [IpaBuimo Bant-
Todda, TemneparypHbiil KO3(PPHUITUEHT CKOPOCTH PEAKIIUH.

OcMmotunueckoe nasnenue. Ypasuenne Bant-I'odgda. O6paTHeiii ocmoc. JlaBienne
HACBIIIEHHOTO Mapa HaJ pacTBOpoM. 3akoH Payns. TemmepaTypbl KUINEHUS M
Kpuctau3anuu. Kpruockonus u 30yTnoCKOIHsL.

YpaBHeHue HepHcra. OKHUCIUTEIHLHO-BOCCTAHOBUTEILHBIN HOTEHIIUA.
HampaBnenne  mpoTekaHHWsi  OKHUCIMTEIBHO-BOCCTAHOBHUTEIBHBIX  pPEaKIIHil.
OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBII SKBUBAJICHT.

I/IHTepMeTaJ'IJ'II/ILIeCKI/Ie COCIUHCHUA u TBEPAbIC PaCTBOPLI METAaJlJIOB.
Hcnonn3oBaHue MeTaaJIM4YeCKUX CILIAaBOB M HOKpBITI/Iﬁ B TeXHI/IKe.KepMCTLI Hn ux
HCIIOJIB30BAHUC

[IpobGnema nerkux KOHCTPYKIMOHHBIX MarepuaioB. Maruuii u OepuLiuil.
Amtomunuii. Tutan. OcoOE€HHOCTH CBOWCTB MarHusi, OepuiIvs, ATOMUHUSA H
TUTaHa, HAXOXJCHHE B MPUPOJE, BbIJCICHUE B CBOOOAHOM BHUIEC M B BHJE
coemHeHui. Mcronp30BaHue JErKUX METAJUIOB B TEXHUKE.

Ionrpynna xpoma: OOmas xapaktepuctuka. Ilomyuenue, cBoiicTBa U
npuMeHeHne.  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIE ~ CBOMCTBA  COEIMHEHUM.
KucnoTHO-0CHOBHBIE CBOMCTBA MPOCTHIX BELIECTB, OKCUAOB U TMIPOKCH]IOB.

5. OneHo4YHbIe MaTePHAJIbI 1JIsl TEKYIIEro U PyOe;KHOr0 KOHTPOJIsI YCIIeBAeMOCTH H

NMPOMEKYTOYHOM aTTeCTAIUA

5.1. OneHo4HbIe MaTepHAJIbI VIS TEKYLIEro KOHTPOJISI YCIIeBAeMOCTH

TeKYH_[I/Iﬁ KOHTPOJIb YCIICBACMOCTHU CTYACHTOB OCYHICCTBJIACTCA B COOTBCTCTBHU C
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OaTbHO-PEUTHHTOBOM crcTeMoi artecTanuu ooyvaronuxcs mo OITOIT BO KBI'Y.

Tunosskle 3a1aHus VIS CAMOCTOSITEIbHOI PadoThI
3aganue 1:

YeMy paBeH 3apsi siApa H YKCIIO SJIEKTPOHOB B aTOMaX CIEAYIOIINX 31eMeHTOB: yriepon C,
cepa S, menp Cu, Gapuii Ba, cepedbpo Ag?

e Hazosute amemeHT, B siipe aToMa KOTOPOro coaepkutcs 11 mpoToHOB.

e HazoBuTe 351€MEHT, B aTOME KOTOPOTO COAEPKUTCS 26 3IEKTPOHOB.

YeMmy paBHO YHCIIO HEHTPOHOB B aTOMaX cleaylonux nzotonos: °N, 19Sn, 235U?

e Hanwmmmure cMMBOJIBI U30TOTMOB 0JIOBA, aTOMBI KOTOPBIX cojepxkat 66, 68, 69, 71, 72
HEWUTpOHA.

e Omnpeenute MOIEKYISPHYIO MACCY BOJIbI, MOJIEKY/Ib KOTOPOM COEPIKAT TKENbIH H30TOM
BOJIOpOJA — JIEUTEPHIA.

e DjleMeHT MeJlb CYIEeCTBYeT B BHJE ABYX u30Tomnos: *Cu n ®Cu. Conepsxanue B mpupoie
nepBoro uzorona pasHo 73 %, Broporo — 27 %. Beluucinte OTHOCUTENbHYIO aTOMHYIO
Maccy Meu.

e YeMy paBeH NOPSAIKOBBIA HOMEP AJIEMEHTA, MACCOBOE YHCIIO OJHOTO U3 U30TOMOB KOTOPOIO
paBHO 31, a YuCI0 HEUTPOHOB paBHO 167

e Snpo aToma HEKOTOPOTO JIEMEHTA COACPKUT 31 HEUTPOH; YKCIIO JIEKTPOHOB B aTOME
paBHO 26. HazoBuTE 371€MEHT, H30TOTIOM KOTOPOTO SIBJISIETCA TaHHbI atoM. Hanumure
CHUMBOJI 3TOT0 U30TOIIA.

e CKOJBKO 3JIEKTPOHOB M MPOTOHOB BXOJMT B COCTAB aToMa 3JIEMEHTa, KOTOPbI HAXOAUTCS: a)
B 5-M mepuojie ¥ B mob6o4yHOM noarpymnme VI rpymnmsr; 6) B 4-M nepruoje U B TIaBHOM
noarpynmne 1 rpynmbi?

o YewMm onpenensroTcs XMMUYECKUE CBOMCTBA 3JIEMEHTOB?

o [loguuHsieTcs u ABIKEHUE AJIEKTPOHA 3aKOHaM KJiaccuueckoit Mmexanuku? Kak HaszbiBaeTcst
paznen (pU3NKU, KOTOPBIN U3ydaeT IBUKEHUE MUKPOYACTHUIL?

e Yto Ha3bIBaeTCA aTOMHON OpOUTAIIBIO?

e Uro XapaKTCpU3yeT I'NIaBHOC KBAHTOBOC yucao? Kakne 3HaueHHsT OHO HpI/IHI/IMaeT? Yro
Ha3bIBACTCA SHCPIrCTUUCCKUM ypOBHeM? quy paBHO YHUCIJIO Op6HTaﬂeﬁ Ha JaHHOM
QHCPIrCTHYCCKOM ypOBHC?

e UYT0 Ha3bIBAETCS IEKTPOHHOM 000JIOUYKOM (3IEKTPOHHBIM cI0eM)?

e Yto0 XapakrepusyeT nobo4yHoe (opoburtanbHoe) KBaHTOBOe urcio? Kakue 3HaueHust OHO
MIPUHUMAET Ul KayKJO0TO SHEPreTHYECKOrO yPOBH:?

e Kakyro GopMy HMEIOT U KaK Ha3bIBAIOTCSI OPOUTAIIH, JJIs1 KOTOPBIX MTOOOYHOE KBAHTOBOE
4ucio paBHo: a) 0; 6) 1?

o Kak Ha3bIBalOTCs OpOUTAIH, JUI KOTOPBIX MOOOYHOE KBAHTOBOE YUCIIO paBHO: a) 2; 6) 3?7 Uto
TaKo€ YHEPreTUYEeCKU MOaypOBEHb?
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Yemy paBHO 4KCJIO TOAYPOBHEN Ha JaHHOM SHEPreTUUYECKOM YpOBHE?

Uto xapakTepu3yeT MarHuTHOE KBaHTOBoe unciio? Kakue 3HaueHUs1 OHO TPUHUMAET /ISt
KQ)KJIOTO SHEPTreTUIECKOro MoaypoBHs? UeMy paBHO 4uCII0 OpOUTaliei Ha SHEPreTHIECKOM
o xypoBHE?

YeMm oTnmuaroTcs Apyr OT Apyra opOMTaIM, HaXOIAIIHUECs Ha OJTHOM IOypOBHE?
Uro xapakTepu3yeT CHMHOBOE KBAHTOBOE YUCIIO?

Kakue 3HaueHns oHO npuHUMaeT?

Kak ¢popmynupyercst npunnun [aymu?

Kakue 21ekTpoHbl Ha3bIBAIOTCS: a) CAPEHHBIMU; 0) HECTTaPEHHBIMU?

Kakoii npuHIMn onpeaenser Nopsa0K 3al0JHEHHs aTOMHBIX opOuTanei anekrpoHamu? Kak
oH GopMmynupyercsi?

UTo Takoe OCHOBHOE COCTOSHUE aToma?

B xakom MOPAAKE DJICKTPOHBI 3allIOJTHAIOT SHCPI€TUUCCKUE HO)IypOBHI/I?
Uewm ompenensieTcs: SHEPTUS MOLYPOBHS cOoTJIacHO npaBmity KieukoBckoro?
Kax dhopmynupyercs npasmiio ['yaaa?

UTo Moka3bpIBaIOT IEKTPOHHBIEC (HOPMYITBI aTOMOB?

UT0 MoKa3pIBaIOT IEKTPOHHO-Tpaduieckue GopMysbl aTOMOB?

B aToMax Kakux 3J€MEHTOB ITPOUCXOJUT IIPOCKOK AIEKTPOHA» C 4s- HA 3d- IOypOBEHB?
Uem oH 00ycioBieH?

Kaxo# tun rubpuauzanun xapaktepeH is: a) kpemuus B SiCls; 6) maraus B MgBr»; B)
amromunusi B A1Br3? Hapucyiite cxeMbl iepeKpbIBaHUs SJICKTPOHHBIX 00JIaKOB B JAHHBIX
Mosekynax. KakoBa reomerpuueckast popma 3TUX MoJieKyn? SIBISIOTCS JM OHU TOJISPHBIMU
WM HETIOJSIPHBIMU?

Kaxkue u3 cienyromux MOJIEKyII ABJISIIOTCA MOJSPHBIMU U Kakue — HenoJisipHbiMU: OF>,
MgBr;, PClz, BCl13, H2S, A1Br3? [louemy?

Mounekyna okcuaa yraeponaa (IV) COz umeet nmuneitHyto hopmy. CKOJNBKO G- U T-CBS3€ B
sToit Mosiekyne? Kakue anekTpoHHbIe 001aKka aToMa yriepoja y4acTBYIOT B 00pa30BaHUH
9TUX cBsA3eU? SBigercs nu mosekyna CO2 MOJSIpHONM WU HETIOJISIPHOW?

Kakue n3 CJICAYIOIIUX peaKI_II/II\/'I ABIIAKOTCA OKHCIHUTCIIbHO-BOCCTAHOBUTCIIbHBIMM

a) KOH + CuCl,; — KC1 + Cu(OH)2; 6) KBr + Cl, — KC1 + Bry;

B) Fe(OH); — FexOs3 + H,0; r) Pb(NO3)2 — PbO + NO; + O,?
3aganme 2:
3aKOHUYUTE YPaBHEHUS CIEAYIOIINX IPOIIECCOB:
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a) Al°- 3¢ = B) N? - 5S¢ = 1) Bry + 2e =
0) S+ 8e = r)Fe™ + e = e) Mn"? - Se=
Kakue u3 HUX SBISIOTCS IPOIECCAMH BOCCTAHOBIICHUS ?

e Kakue 13 cIeayromuXx BeIeCTB MOT'YT ObITh: &) TOJBKO OKUCIUTEISIMH; 0) TOJIBKO
BOCCTAHOBUTEIISIMU; B) U OKUCIUTENIMU, U BoccTaHoBUTeNsIMH: CrO3, Mg3P2, NayCrOs, SO,
KI, KNO, LiClO4, KH, Fe, H2O», (NH4)2S?

o VKaXHTE TUIT KOKION U3 CICTYIONUX OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKITHIA:

a) P+ KOH + H,O — PH; + KH>PO»;

6) H2SOs + H2S — S + H20; B) KCIO3 — KC1 + KClOg4;
r) NH4sNO; — N>O + H20; 1) Cu+ HNO3 — Cu(NOs3), + NO + H20;
e) AgNO3; — Ag + NOz + Oy; k) Fe + Cl, — FeCls.

e MeTo0M 3IEKTPOHHOIO OajlaHCca COCTaBbTE YPABHEHUS OKHCINUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxkiuii, KOTopble IPOTEKAIOT IO CXEMaM:

a) H2S + K2Cr207 + HaSO4 — S + Cr2(S04)3 + K2SO4 + H2O

6) C+ HNOs; — CO2 + NO + H,0

B) MnO: + NaBiO3; + HNO3; — HMnO4 + BiONO3 + NaNO; + H>O

r) Nal + NalOs; + H,SO4 — b + NaxSO4 + HO

n) Mg + HNO3 — Mg(NOs)2 + N2O + H2O

e) PbO; + MnSO4 + HNO3; — PbSO4 + Pb(NO3)> + HMnO4 + H,0

#)KMnO4 + NH3 — KNO3; + MnO» + KOH + H,O

3) KoCr20O7 + HC104 + HI — Cr(C104)3 + KC104 + 1, + H2O

n) H,C,04 + KMnO4 — CO» + KoCO3 + MnO» + H,O

K) C¢H1206 + KMnO4 + H2SO4 — CO2 + MnSO4 + K2SO4 + H2O

JIis KaXKJI0M peakluu yKaXKUTe BEIleCTBO-OKUCINTENb U BELECTBO-BOCCTAHOBUTEIIb,
IIPOLIECC OKUCIIEHHS U MPOLIECC BOCCTAHOBIICHUSL.

KonTpoasHnasi padora
munogvle 3a0anus K KOHMpPOAbHOU padome
1

1. ChopmynupoBaTh OCHOBHbBIE Fa30BbIE 3aKOHBI.

2.Macca 10° m® asora (u.y.) pasua 1,25 1 -107kr. Bblumciurte MIOTHOCTH a30Ta MO
BOJIOPOJY U BO3IYXY.

3. Beruucnure MOISpHYIO Maccy 3KBUBAJIEHTa METAJlIa, €CJIM B €r0 XJIOPHJIE MaccoBast 10JIs
xJopa 79,78%, monspHas Macca SKBUBaJieHTa Xxjopa 35,451r/Mob.

4. Paccuuraiite 1JIMHY BOJHBI SJEKTPOHA, €CIIM CKOPOCTh JIBUKEHHUS 2JIEKTPOHA paBHa 2-10°
Mm/c.

5. Cxonbko cBoOoaHbIX d -opbuTaneit cogepxutcs B aromax Sc, Ti, V?

Hanwumute snekTpoHHbIE (GOPMYIIBI AaTOMOB 3TUX AJIEMEHTOB.

2

1. IMpuauun Iaynu. IIpasuno I'yaaa. 2 npasuna KieukoBckoro.

2. Macca 87-10°m* mapa npu 62°C u napnenuii 1,01-10° I1a paBna 0,24-107 kr. Berunciute
MOJIEKYJISIPHYIO MaccCy BEIIECTBA U Macca OJJHOW MOJIEKYJIbl BEILIECTBA.

3. Beruucnure MossspHyro maccy skBuBasieHTa KHSO4 B crnenyromux peakumsax: KHSO4+
BaCl; —BaSO 4 + KC1 + HCI

KHSO., + KOH = K,SO04 + H,0.
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1. Boruncnute 3Hepruio (3B) Bo30yx1eHus 37eKTpoHa B atome Na, eclii apbl ero

orJI0IaT GOTOH ¢ AIUHOM BomHbl 4340-10710 M.

5.OHepreTuyecKkoe COCTOSHUE BHEIIHETO IEKTPOHA aTOMa OIMCBHIBAETCS CIIECAYIOLIUMU
3HAUYCHUSIMHU KBAHTOBBIX umcell: 1 — 3; I = 0; my = 0. ATOMBI KakKuxX 3JICMEHTOB MMCIOT TaKOH
anekTpoH? CocTaBbTe AEKTPOHHBIE POPMYIIBI AaTOMOB ITHX AJIEMEHTOB.

3

1 OcHOBHBIE XapaKTEPUCTUKN XUMUYECKOU CBSI3U.

2. OnpesenuTe MOJISAPHYIO MAacCy JABYXBaJeHTHOTO MeTaia, ecau  14,2:107 kr

OKCHJIa 9TOro MeTasia o6pasyioT 30,2107 kr cynbdara Merasia.

3.Beraucnure mmHy cBsizu C-C1 B CCL4 110 clieyroniuM JaHHBIM: JUTHHBI CBSI3EH

C-C u C1-C1 pausl cootBercTBeHHO 1,54:107% 11 1,99-1071%M.

4. Jlns atoMa C JNEKTPOHHOH cTpykTypoit 1S?2S?2P% prmmmre B Tabnuily 3HaYeHHUS
YEeThIpEX KBAaHTOBBIX UMCEN: I, |, m, ms onpeaenuTe Kaxaplii U3 dJIEKTPOHOB B MapalIeIbHOM
COCTOSIHUH

Howmep anekrpona ... 1234567

n..

I..

mj ...

ms ...

5. Beramcnure cpeHion MIOTHOCTH 1O BOJIOPOY M MO BO3JIyXY Ta30BOM CMECH, 0OBEMHBIE
nou ra3oB B kotopoit miia CHs u CoHz paBubl 52 1 48%

4

I. O6mee monsitue o pacteopax. PacrBopumocts. [IpaBmiio CemMeHUEHKO.

2.11pu cunrese ammuaka No + 3H, <-> 2NH3 paBHOBecHe yCTaHOBHIIOCH MIPH

CJIETYIOIIUX KOHIIEHTPAIUIX BEIIECTB (MOJIb/J):

Cn2 =2,5; Cuz2= 1,6; Cnnz = 3,4. BeiunciinTe KOHCTAaHTY PAaBHOBECHUSI ATOU

peakuuu ¥ UCXoIHble KoHLeHTpauuu N> u Ho.

3.B cocTosiHMM paBHOBECHS CUCTEMBI

CO; + H2 <> CO + H;O

peaKuoHHas cMech MMenna 0ObEMHBIH COCTAaB:

22% CO2, 41 % Hz. 1 7% CO n 20% H>O.

Berunciute Kp u Kc ais sroit peakiuu nipu 1900K.

4. B xakoii macce BoJbI ciieyeT pacTBOpuTh 30r OpoMuaa Kaus Ui MOTy4eHus

pacTBopa, B KoTopoil maccoBas a0 KBr pasna 6%?

5

1. Pa3baBneHHbIEe pacTBOPHI HENEKTPOIUTOB. JlaBnenue mapa. (1mu 3axon Payns).

2. Beruucnure MossipHyro koHueHTpauuio K>SOs, B 0,021 xoTOporo coaepxkurcsa 2,74
pPacTBOPEHHOTO BELIECTBA.

3. Hamumure BbIpaXeHUs] KOHCTAHT PABHOBECHS CIIEIYIOIIUX OOpaTUMBIX PEaKIIHIA:

1 ) FesO4 + 4H, <-> 3Fer) + 4H20(r)

2)4HC1+0,<->2H,0 + 2C1;

3)C + CO<->2CO

4.1Tpu HEKOTOPOIl TeMIEpaType KOHCTAHTA PABHOBECUSI PEAKIIUU

H>+ Br,<->2HBr paBna 1. Onpenennure coctaB paBHOBECHOH pPEAaKLIMOHHONW CMECH, €CIIH
JUIs peakiuu Obutn B3sAThl IMotb Ho 1 2 Mouib Bry.
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Pegeparnl

3a mOJrOTOBKY M 3alIUTY pedepara CTyAeHT MOXKeT Habpath 6 6awioB (1o 2 Gaia 3a Tpu
KOHTPOJIbHBIE PeUTHHrOBBIE TOUKH). [Ipn moarotoBke pedepara CTyASHT JOKEH 03HAKOMUTHCS
C OCHOBHOH M JOIOJIHUTEJIBHON JUTEpaTypOM, BKJIIOYAs CIPABOYHBIE M3AAHUS, 3apyOE)KHBIE
HUCTOYHUKH, KOHCIEKT OCHOBHBIX IIOJIO)KEHUN, TEPMUHOB, CBEIEHUH, TpeOyOIuUX IS
3allOMUHAHUSl U SBJSIOLIMXCS OCHOBOIIOJIAraroUMMH B 3Toi Teme. Heobxonmmo cocTtaBUTH
aHHOTAllMM K IPOYMTAHHBIM JIMUTEpPATypHbIM HcTOuyHUKaM. CTpykTypy pedepara cTyaeHT
onpezenser cam. OLieHHBaHUE IPOBOAUTCS C YIETOM KOJIMUYECTBA 0OpaOOTAHHBIX JIUTEPATYPHBIX
MCTOYHMKOB, KadyecTBa odopmienus pedepara, orBeta Ha Bompockl no pedepary. Temy mis
pedepaTa CTyIEHT MOXKET MPEATIOKUTh caM, THOO BHIOPATh U3 MIPEIJIOKEHHBIX.

Tembl pedeparTos
Hcropust OTKpBITHS PAAMOAKTUBHBIX METAJIJIOB.
MeTo/1bl KaUeCTBEHHOTO M KOJMYECTBEHHOTO aHAJIHN3a.
OcHOBHBIE TIOJIOKEHUS TEOPUH TOOXUMHUUECKUX PEaKLIUH.
0O0630p CBOWCTB METAIOB ¥ METAJUTMYECKHUX CIIJIABOB
XuUMHST KOOPIMHAIIMOHHBIX coearnHeHu. CoBpeMeHHbIE TTPOOIEMBI.
Koppo3us MeTanioB 1 METO/Ibl 3aIIUTHI OT KOPPO3UU.
CoBpeMeHHBIE TEOPUH PACTBOPOB.
XecTkoCTh BOJIbI, METO/IbI €€ PETYIUPOBAHUS.
lNanpBaHMueckuii 3€MeHT. BO3MOXKHOCTH UCIIOJIB30BaHUS B TEXHOJIOTMYECKUX MPOIECCax
MAILIMHOCTPOCHHUS.
DKoJoru4eckue npooiaeMbl TPOU3BOCTBA MAITMHOCTPOUTEIHHOTO 000PYI0OBAHUS.
Hucnepcubie cucteMbl. Kommounasl. Posib B MAaIMHOCTPOUTETBHOM MPOU3BOICTBE.
Jlaky 1 TakOKpaco4YHbIE MaTepUasbl B MAIIMHOCTPOCHHH.

TecTbl
B Teuenue cemecTpa CTYAGHT MPOXOIUT MPOMEKYTOYHOE TECTUPOBAHHE IO TPEM
toukaM. Kakmas peWTHHroBas TOYKa OIIEHHMBAETCA MakcuMalbHO B 6 OamwtoB (100%
BBITTOTHEHHS 30 KOHTPOJILHBIX 3a/IaHUH ).
Crynent, HabpaBmuid 92-100% nonyuaer 6 6amnoB; 67-91% - 5 6amnoB; 51-66%- 4
oamna; 34-50% - 3 6amna; 17-33%- 2 6amna; 1o17% -1 Gamn.
1) munoesle mecmoegbnle 3a0anus
1. Camompou3BOJIBHBIN paciaj MOJEKYJ paCTBOPEHHOTO (MHOT/IA - PACILIABIEHHOTO)
BCIIICCTBA HA KATHOHBI U aHHOHBI Ha3bIBACTCH...
-1 DIIEKTPOIU3OM
- MIOHHOW MPOBOAUMOCTBHIO
-: TOMOT€HHBIM KaTalIn30M
+: 3IEKTPOTUTHYECKON AHUccoManuen
I: T3 195 Tema 6-0-0
2. Mepoii 3IIeKTpOIUTHYECKON TUCCOLMALIUN IEKTPOJIUTA TPUHATO CUUTATD...
+: CTENEHb JUCCOLUAIINN
- MOJISIPHYIO KOHIIEHTPALIMIO pacTBOpa
-: pH pactBopa
- KOHCTaHTY TUAPOIU3a
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4.K CUJIBHBIM 3JI€KTPOJIMTaM OTHOCHUTCH...

+: XJIOpUJ HaTpHUs

-: CEpHUCTas KUCJIOTa

-: cynbdut Kamus

-: YKCyCHasl KUCJIOTa

5. Uemy paBHa konueHtparms nonoB H B pactBope KOH ¢ xonnentpanueii 0,01 Moib/n
MIPU YCJIOBUH, YTO THAPOKCHU] KaJIUsl IPOIUCCOIMUPOBAI HALIEIIO

+: 10-12 moup/n

-: 0,01 momp/n

-: 10-14 monw/n

-: TIOCKOJIBKY PacTBOP IIEJIOYHOM, B HEM HE MOTYT NMPUCYTCTBOBATh HOHBI H+ (T. e. [H+] =
0)

6. Paccunraiite pH: a) consHOM K1cnoThl ¢ KoHUeHTpanuei 0,1 Monb/i1; 6) BOAHOTO
pacTBOpa TMJIPOKCHUIA Kainus ¢ KoHIeHTparuei 1,0 Mob/J1, cuuTtasi, 4To yKa3aHHBIC BEIIECTBA
JMCCOLIUUPYIOT MOJIHOCTBIO

-:a)7;,06)7

+:a) 1;0) 14

-:a)14;06) 0

-1a)2;0) 12

7. OptodochopHas KHCIOTA TUCCOIUUPYET MO TPEM CTYIICHSM, TIPU STOM KOHCTAHTHI
JMICCOLIMAIIMU TI0 KaXXJI0H CTYIEHH CBSI3aHbl COOTHOILICHUEM:

-1 K1> K2<K3

-1 K1<K2<K3

+: KI>K2>K3

-1 K1<K2>K3

8. Crenens aucconuanuu cyiabparta Hatpus B pactBope 100%, konuenrparnus conu -0,4
MoJIb/11. YeMy paBHBI KOHIICHTPAIIMU aHMOHOB U KATUOHOB B JAHHOM pacTBope?

+: 0,4 u 0,8 MOJB/JT COOTBETCTBEHHO

-: 0,31 0,18 MOIB/TT COOTBETCTBEHHO

-: 0,14 1 0,56 MOIB/TT COOTBETCTBEHHO

-: 0,44 u 0,28 MOIB/TT COOTBETCTBEHHO

20. [loTeHuman BOJOPOIHOTO JEKTPOa 3aBUCUT OT

+: KoHlleHTpanuu HOHOB BOJAOPO/a B pacTBOpE

-: JlaBneHus Bojiopoia B ra3oBoii (haze

-: Temneparypsl

-: AKTUBHOCTH UOHOB

21. Cymma Bcex KOOQQPHUIIMEHTOB B MOJIEKYJISIPHOM YPaBHEHUU PEaKlIUU
CrCL+NaClO+NaOH=Na,CrO4+ ... paBHa

+:31

- 14

- 12

- 10

22.: B atome renus BaJ€HTHBIE 3JIEKTPOHBI pa3MEIICHBI TI0 OpOUTAIISM

-1 1sl

-1 2s1

-1 1s2

23



+: 282

23. Yucno BaJEHTHBIX JIEKTPOHOB Yy aTOMa KaJlbLUs

-1

+:2

-3

-4

24.OKuCANTENHHO-BOCCTAHOBUTENBHBIE MOTEHIINAIBI 3aBUCST OT

-: KoHneHTpanmm oKuCIUTebHOM U BOCCTAHOBUTENHHON (DOPM BEIECTB

- TEMIEPaTyphbl

+: pH cpeapl

-: [Ipupoasl pacTBOpUTEIIS

-: JlaBnenus

25. VI3 mepeunciaeHHbIX HUXKE BEIIECTB CAMBIM CHIIbHBIM OKUCITUTEIIEM SIBIISIETCS . ..

-: [ImaBukoBas kucnora

+: ¢pTop

-1 KUCJIOPOJ

-: TUTaTHHA

26. CTeneHb OKUCIICHUS KHCIOPOa: a) B BoJie, 0) B MEPOKCHIE BOJOPO/a COOTBETCTBEHHO
paBHBI

- -2;-2

- -2, 42

+:-2; -1

- +2;0

27.: CTeneHu OKUCIICHUS XpoMa: a) B XpoMaTe Kajusi, 0) TuXxpoMare Kajius COOTBETCTBEHHO
PaBHHI ...

+: +6; +6

-1 +6; +3

- +3;+6

-1 -6; 16

28.0T™MeThTE MPaBUIbHBIN OTBET

K peakiusiM BHyTpHUMOJIEKYJIIPHOTO B3aWMOACUCTBUS OTHOCSTCS

L. 2KCIO, —2C1+30,

_. 2Na+Cl, ——>2Na(l
_. CaCO, —— CaO + CO,
. 2NO, + H,0—— HNO, + HNO,

29. OTmeTbTE NPaBUIIBHBII OTBET

- + 2+
B nonHoM ypaBHeHUHN MnO; + H,0, +H™ > Mn™ + 0,

paBHa
+: 26
-:43
-1 28
-:48
30. OT™MeTbTE TPaBUIIBHBIN OTBET

" cyMMa BceX K03((UIIMEHTOB
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CymMa k03 HIEHTOB B PeaKIHH K,Cr,0,+KI+H,50, > I, +Cr,(S0,); +...

- 27
+: 29
- 17
- 19

31. OTmeTbTe IPaBUIBHBIN OTBET

paBHa

[Ipu nonaganum Kene3HOM CTPYKKHU B CUIIBHO HArPETYI0 KOHUEHTPUPOBAHHYIO CEPHYIO
KHMCJIOTY BO3MOKEH CIJIECAYIOIIUMI IIpoLece

-: Fe+tH2SO4=FeSO4+H, T

-: Fet2S0O4=FeSO4+H> |
-: XKene3o nmaccuBupyeTcs KOHIIECHTPUPOBAHHOW CEPHOM KUCIOTOM, MOATOMY PEaKIUs HE
MPOUCXOIUT

+: 2Fe+6H2S04=Fex(S04):+380, T +6H,0

32. I'eomeTpust nona NH4+ onuceiBaercs purypoit

+: Tepasap

-: KBajpaT

-: TpeyronpHas nupamMuia

-: YcedeHHas nupamuaa

33. Kakoil MeTasi He pearupyeT ¢ OXJIKJICHHON KOHIIEHTPUPOBAHHOW a30THOM KUCIOTOM?

-:Cu

+: Fe

-1 Ag

+: Al

34. IIpu B3auMOACHCTBUM KOHLICHTPUPOBAHHOM a30THOW KUCIOTHI C IIMHKOM B Ka4y€CTBE
ra3o000pa3HOro MpoayKTa MOJIyYeH ...

-: Kucnopon

-: Bonopon

+: Okcup azora (IV)

-: AMMUak

35. IIpu B3aumoielicTBUM pa30aBICHHONW a30THON KUCIOTHI C MEIbIO B KAYECTBE
ra3o00pa3HOro MpoyKTa MOJIYUeEH ...

-: Bogopon

-: Okcup azora (I1V)

+: Oxcun azora (II)

-: Meap He pearupyet ¢ a30THOM KUCIOTOM, IOCKOJbKY HaXOJIUTCS B PsAly AKTUBHOCTHU
METAJUIOB MpPaBee BOJOPOIA

36. Ilpu B3aumozeiicTBIM pa30aBICHHON a30THOM KHCIOTHI C MEJIbIO B KAUECTBE
ra3000pa3HOro MPOyKTa MOJIYUeEH ...

-: Bonopon

-: Okcup azora (IV)

+: Oxcun azorta (II)

-: Menap He pearupyeT ¢ a30THOM KUCIOTOM, OCKOJIbKY HAaXOJIUTCS B Py AKTUBHOCTHU
METAJUJIOB MpaBee BOJOPOIA

37.: Ilpu anexkTpoau3e paciuiaBa XJIOpu/ia HaTpHUsl Ha aHOJIE BBIACIUIIOCH 56 11 xsiopa. Macca
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00pa30BaBLIETOCS METAJUIMYECKOTO HATPHUS paBHa ...

+: 115

- 100

- 120r

-: 2 MoJIb

38.XuMu4eckue CBOMCTBA BOJAOPOAa B HAMOOJIBIIIEH CTETICHN HATIOMUHAIOT CBOMCTBA ...
+: ['anoreHos

-: XpoMa 1 Maprasiia

-: bmaropoiHbIX Ta3oB

+: [I{ea0YHBIX METAIOB

40. PacTBopHI mienoueii crnocoOHbI pearupoBaTh CO CIAEAYIOIIUMHE MPOCTHIMH BEIIECTBAMU
-: Cl, S, N2, Brp, Si

-:C, 02, P, F2, Si

-: 15,Zn, Cu, S, Mn

+: B, S, P, Si, Zn

41. CkoJbKO TPaMMOB THAPOKCH 1A KA MOYKHO TOJIYIUTh U3 6,4 T KapOuaa KaabIus?
+:.74r

-1 14,81

- 3,7r

-: 'mapokcu Kapliys MOJy4aroT He U3 KapOuaa Kanblusl, a U3 KapOoHaTa KalbLus

44. Hanbonee ycTOMUMBBIC CTETICHH OKUCIICHUS XJIOpA B COCTMHEHHSIX

-1 +6

+: +7

+: +1

+:-1

-3

47. I'anoreHoBO10pOJ, KOTOPBII MOJYy4arOT B IPOMBIIIEHHOCTH CUHTE30M U3 3JIEMEHTOB
+: HCI

-: HF

-: HBr

-: HI

-: HAt

48. Camblil CUJIBHBIN BOCCTAHOBUTENb CPEIU TAIOT€HOBOIOPOIOB

+: HI

-: HCl1

- HF

-: HBr

-: HAt

49 I1pu HaceimeHnnu BoaHoro pactsopa KOH xmopom mpu temneparype 100 °C o6pa3zyetcs
+: KCl

+: KCIO

-: KCIOs

-: KCIO»

-: KClO4

50. IIpu B3auMOAEHCTBUH YIJIEpOia C KOHIIEHTPUPOBAHHONW CEPHOM KHUCIOTOM BBIAEIUIOCH
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13,44 n ra3oB (H.y.). Paccuuraiite Maccy yriepoja, BCTYIMBIIETO B PEAKIIUIO
- 10r
- 20T
+:2,4r
-:3,6T

3aganus K 1a00paTOPHBIM padoTam

Mertoanueckast MOMJEPKKA M PEKOMEHIAIMK MO BBINIOJIHEHUIO JIA00OPATOPHBIX paboT
oTpaxkens! B [8-10 m.7.5].

[To ka0t paboTe CTYACHT MOJDKEH MPEACTaBUTh OTUET, COJIEPKAIINNA Ha3BaHUE PAOOTHI
M pacredaTKy pe3ylbTaTOB BBINIOJHEHUS 3aJaHWi. 3a BBINIOJHEHHWE W 3AIIUTY JIAOOPATOPHBIX
paboT cTyAeHT MokeT HabpaTh 18 6amioB (1o 3 Gamia B KaX/1yl0 peHTHHTOBYIO TOUKY).

[IpomexxyTouHasi aTTecTalusi MpoxoauT B ¢opme dk3aMeHa B 1 cemectpe Ha 1 Kypce
O®O u 3PO. Dx3aMeHalMOHHBIM OWJIET BKIIIOYAET JBa TEOPETHUECKHUX BOMpOca M OJHY
3amauy. Ha sk3aMeHe cTyeHT MokeT HaOpaTh MakcumMyM 30 Gasios.

5.2. OueHo4HbIe MaTEePHAJIBI JIS1 IPOMEKYTOYHOM aTTEeCTALNHU

[IpomexyTrouHas aTTectanus MNpoxoauT B popme sx3ameHa B 1 cemectpe ODO u 3PO..
DK3aMEHAIIMOHHBIA OMJIET BKITIOYAET JBA TEOPETUISCKUX BOTIPOCA U 3a/1ady.

Bomnpocel Kk 3xk3aMeny

Oco0eHHOCTH ANEKTPOHHOTO CTPOEHHS ATOMOB B INIABHBIX U MOOOYHBIX MOATPYIIIAX.

Tuner xumnyeckoi cBsa3u. KoBajmeHTHas cBs3b W €€ Buupl. CBoOWCTBA M CIIOCOOBI
obOpazoBanusi. OCHOBHBIC TIOJIOKEHHUST MeTO1a BajeHTHBIX cBsizet (MBC). BanentHocTn aTomMoB
¢ no3unmu MBC. ['ubpuan3zanust aTOMHBIX OpOUTAaJICH.

HNounbl. Monnas cBs3b. CBoOMCTBa HOHHOM CBs3U. Kpuctaimiueckas: pemierka. ATOMHasl,
MOHHAsI, MOJICKYJISIpHAS U METAJNIMYECKHE PEIIeTKU. 3aBUCHUMOCTh CBOWMCTB KPUCTAITTMYECKHUX
BEIIECTB OT THUIA XUMHUYECKON CBSI3H.

Metamnsl u Hemertamibl. OKCUABI, KUCIOTHL, OCHOBaHWSI M COJHU. be3pasnuuHbie u
cosieoOpasymomue okcuabl. OKCUIbl OCHOBHBIE, KUCIOTHBIE U aMpoTepHbie. VI3MeHeHne CBOMCTB
OKCHJIOB B 3aBUCHMOCTH OT IIOJIOKEHHS aToMa B IHepuoanyeckoil cucreme. Kucnotsl, ux
KJaccuduKanus 1 HOMEHKIaTypa. MI3MeHeHue CBOICTB KUCIOT B 3aBUCHMOCTH OT IOJIOKECHHUS
LEHTPAIBLHOTO aTOMa B MEPUOINYECKON CUCTEME.

BuyTpennss sHeprus u sHTanpnus BeuiectBa. llonstue 06 »uTpormuu. [loHsTus 00
sHepruu ['106ca oOpa3oBaHusl BEMIECTB. DHTATBIUIHBIA U SHTPOMUNHBIA (PAKTOPBI MPOIIECCOB.
Hanpasiienne caMonpou3BOJILHOTO MPOTEKAHUS XUMUYECKUX PEAKIIHIA.

Ckopoctb peakiuu. CKOpOCTh PEaKIMd B TOMOTEHHBIX U TE€TEPOreHHBIX CHCTEMax.
HctunHas ckopocTh peakiuu. DakTophl, BIMUSIONIME HAa CKOPOCTh XUMHUYECKHX pEaKIui.
3aBUCUMOCTh CKOPOCTH XHMHYECKUX pEaKIHi OT KOHIICHTPAIMH pPEearupyrolluX BeIIecTB.
3akoH nericTBUsA Macc. KoHCTaHTa CKOPOCTH peakiuu U ee PU3NIECKHI CMBICIL.

3aBHCHUMOCTh CKOPOCTM XUMHYECKOW peakiuu OT Temmeparypsl. IlpaBuno Bant —
Fopda. DHeprus akTUBAIMU U TEIUIOBOH 3PPEKT XMMUYECKON PEaKIUH.

3aBUCHMOCTh CKOPOCTH XUMHUYECKOW PEAKIMH OT TeMIIEPaTyphl, YHEPTHH aKTUBALUU U
SHTPONUM aKTHBAIMH. Y paBHEHHE AppeHuyca.

Karanu3. Katanutudeckue peakiuu. OcoOEHHOCTH KaTalIUTHYECKUX MpoleccoB. Teopus
TOMOTE€HHOTO M T€TEPOTEHHOTO KaTaln3a.
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HeobOpatumbie u 0oOpaTHMble XUMUYECKHE IPOIECChl. | OMOTEHHBIE M T'eTepOTreHHBIC
paBHoBecusi. KoHcranTa paBHOBecHs. BimsHHe pa3iaudHbiX (AKTOPOB HA XUMHUYECKOE
paBHoBecue. [Ipunnun Jle—Illarense.

PactBopumocTs. BnusiHue Ha pacTBOPUMOCTH MPUPOABI KOMIIOHEHTOB, TEMIIEPATYPhl U
naBieHus. [laBieHre HachIIEHHOTO TTapa Haja pacTBOpoM. 3akoH Payns. TeMnepaTypsl KUTIEHUS
U Kpuctaum3anud. Kpuockomnus u 30y/uiMoCcKonusl.

Teopust  amekrposmTUdeckor  mucconuanuu  Appenuyca. CuibHble | clla0ble
anekTposiuThl. CTeneHb anekTpuuecko nucconmanuu (3/]) u ee CBI3b ¢ M30TOHUYECKUM
koappurmentom. Koncranra auccorumanuu. 3akoH pasbasienuss OctBanmpaa. Jluccommanus
BOJIbI. 3aKOH AecTByroNuX Macc. loHHOe pou3BeieHre BOAbl. BoopoaHbIN TOKa3aTelb.

[IpoTonus (rumponus) cosnei. MoHHBIE ypaBHEHHS peaklMH TPOTOIHM3a (THUIAPOIH3a).
Paznuunsie Tunel rugponusa. KoncranTta u crenenp nportonu3a (ruaponusa). Ee 3aBucumocTthb
OT KOHIIEHTpAIuu U TemiiepaTypsl. HeobpaTumelii mpotonu3 (ruaposius). [Iporeccsl mpoTomsa
(rupposiiza) B mpUpoIe.

OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC peaKIIuH. N3menenune OKUCITUTEIHHO-
BOCCTAHOBUTEILHBIX CBOWMCTB BEIIECTB B COOTBETCTBHH C TOJIOKEHUEM DJIEMEHTOB B TPyNIax U
nepuoaax. CTeneHb OKHUCICHUS. THUIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. Briusuaue
TeMIepaTyphl, KOHIIGHTPAIlMU PEareHTOB, WX TMPHUPOJBI, CPEIbl W JPYrUX YCIOBUM Ha
nporekanue OBP. HampapiieHne NpoTeKaHUs OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM.
XUMHUYECKUE UCTOUHHUKH DJIEKTPUUECKOTO TOKA - TAIbBAHUYECKUE AIIEMEHTHI.

DIEeKTpOIN3 PaCcIUIaBOB M BOJHBIX PACTBOPOB AIEKTPOJUTOB. KaromgHele W aHOIHBIE
npoueccsl. Koppo3us MeTauioB M METOJbl 3allUThl OT Hee. OCHOBHBIE METOJbI 3AIUTHI OT
KOppO3UH.

OO6mrast xapakTepuUCTUKA JJIEMEHTOB MOArpymmbl Meaud.  CBOWMCTBO, TOJydeHUE W
npuMeHeHne. Baxkneimme coeauHeHUss Meau, cepedpa . 3o0s0Ta.  OKHUCIUTENBHO-
BOCCTAHOBUTEIIbHbBIE CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOMCTBA MPOCTHIX BELIECTB, OKCUIOB U
TUAPOKCHJIOB.

OOmiasi xapakTepuCTHKa JJIEMEHTOB MNOArpymmbl HuHKAa. OOmas XapakTepucTHKA.
CBOICTBO, IOJIy4eHHE U NPUMEHEHHE. BaxkHelme cCOeIMHEeHNs] AIIEMEHTOB OATPYIIIBI [IMHKA.
OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE  CBOMCTBA. KHUCIOTHO-OCHOBHBIE CBOMCTBAa MPOCTBIX
BEILIECTB, OKCUJIOB U T'MIPOKCHJIOB.

OOmiass XxapakTepuCTUKa »HIIEMEHTOB MOArpymmbl xpoma. llomydeHnue, cBoiicTBa u
npuMeHeHne. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA COeIUHEHNUN. KUCI0THO-0CHOBHBIE
CBOMCTBA MPOCTHIX BEUIECTB, OKCUIOB U THPOKCHUIOB.

OOmass xapakTepuCTHKa >JIEMEHTOB MOArpyHmbl MapraHia. Ilomydenuwe, cBoiicTBa u
npuMeHeHne. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA. KHMCIOTHO-OCHOBHBIE CBOMCTBA
MPOCTHIX BEIIECTB, OKCUAOB U TUAPOKCUIOB. BaxkHeilne coequHeHusI.

bop u amomunuii. Ilonyuenune u cBoiicTBa. OKHUCIUTEIHHO-BOCCTAHOBUTEIbHBIC
CBOMCTBA UX coennHeHMi. [I[puMeHeHne CIiIaBOB Ha OCHOBE aTFOMUHUS.

VYrnepon u kpemuuid. [lomyuenue u coiictBa. Baxknelimue coequaennsi. OKUCIUTEIBHO -
BOCCTAHOBUTEIIbHBIE CBOMCTBA COETUHEHMUIA.

OcCHOBHBIE TIPEJICTABUTEIIN MPEACIIbHBIX YIIIEBOI0POI0B. M30Mepusi u HOMEHKIaTypa.

CriocoObI MoTydeHus, XUMUYECKUE CBOMCTBA IPUMEHEHHE MTOJIMMEPOB U OJIMTOMEPOB.

6. Meroauyeckne MaTepHaJbl, ONpeJeJsilOIIHe NPoUeayPbl OLEHUBAHMS
3HAHMH, yMeHNH, HABLIKOB U (/M) ONBITA JeATeIbHOCTH
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6.1 Pe3yJ'II>TaT]>I O0CBOCHUSHA yqeﬁnoi’l AUCHHUIIJIMHBI, MOAJICKAIUE IIPOBEPKE

KonTposmpyembie PesynbTaTsl OcHoBHbIE OKa3aTeu OuneHovHble
KOMIIeTeHIIUH o0y4eHus (00bEKTHI OLICHKH pe3yJbTaTOB cpeacTBa
(4actp OLICHMBAHUS)
KOMIIeTeHIIUii)
CrniocobHOCTB K | 3HaTh: [Iepeuncienue IIpakTrueckoe
caMOOpraHuzauuu | - OCHOBHBIE | OCHOBHBIX IIOHSTUH W | 3aHATHE,
u XMUMHUYECKUE MOHATHS | onpeaeseHui Teopuu | JlabopaTopHas
caM000pa30BaHUIO | U ONPENEICHUS XMMHUYECKOTO CTpOoeHus | pabora,
(OK-7) - OCHOBHBIE TIPUEMBI U | aTOMa. CocraBneHue | TeCTUPOBAHUE,
TEXHOJIOT MU JNEKTPOHHBIX U | KOHTPOJIbHAS
MPOLIECCOB JJIEKTPOHHO- paboTa, 3K3aMeH
caMOOpraHu3aluud U | rpaguueckux  Gopmyn
camo00pa3oBaHuUs aTOMOB XUMHUYECKUX
3JIEMEHTOB B
HOPMaJIbHOM u
BO30Y)KJICHHOM
COCTOSIHUSIX.
Ymerb IIpumeHeHue [IpakTrnueckoe
- IIPUMEHATH | XMMMYECKUX TEOPUH U | 3aHATHE,
XUMUYECKHE TEOPHM U | 3aKOHOB, KOHLENUU o | 1abopaTtopHas
3aKOHBI, KOHLENIUN O | CTPOCHUH pabora,
CTPOEHUU U | PEaKIIMOHHON TECTUPOBAHUE,
peaKuuOHHON CHocoOHOCTH KOHTPOJIbHAS
CIOCOOHOCTH HEOPraHUYECKUX paborTa, 3K3aMeH
HEOPraHUYECKUX BELIECTB.
Bemects (Y1);
- KPUTHUYECKU
OLICHMBATh CBOU
JOCTOMHCTBA U

HesocTaTku (Y2);

Buaanern:

- HaBBIKAaMH pPabOTHI C
pacyeTHBIMH
dbopmynamMu, pemaTh
pacyeTHbIC u
IKCTIEPUMCHTAIIbHBIC
3aJaud = MO0  XUMHUH
(B1);

- crocobamu
OpHEHTAIIUU B
npodeccruoHaIbHBIX
MCTOYHHMKAX

HJ'IaHI/IpOBaHI/Ie n aHallu3

pe3yIbTaToB
UCII0JIb30BAHUSI
npodeccroHanbHO N
JeSITeITbHOCTH

pa3HOOOpa3HBIX CPEJCTB

HoJy4eHus: MH(opMauu

(>KypHAaJIBI,
o0Opa3oBaTeNbHbIC
HOpTAaJbl).

CalTHI,

[IpakTrueckoe
3aHATHE,
nabopaTopHast
paOora,
TECTUPOBaHUE,
KOHTPOJIbHAS
paboTa, sK3aMeH
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uHpopMaun

(>kypHausbl, CalThl,

00pa3oBaTeIbHBIC

nopraiusl) (B2);
CriocoOGHOCTB K | 3HaTh IIpenckazanue [IpakTnueckoe
npHOOPETEHUI0  C | OCHOBHBIE 3aKOHBI | BO3MOXKHOCTEM 3aHATHE,
OOJIBIIION CTENEHBIO | XUMHUH, XUMHUYECKOW | OCYIECTBICHUS naboparopHas
CaMOCTOSITEJIBHOCTH | TEPMOJIMHAMUKH, XMMHMUYECKUX IPOLIECCOB | paboTa,
HOBBIX 3HAHUM C | DIEKTPOXUMUU ujlc TOYKH 3peHus | TECTUPOBaHHUE,
HCIIOJIb30BAHUEM KMHETUKH (33); XUMHUYECKOU KOHTPOJIbHAS
COBPEMEHHBIX - CYLIHOCTb Y4Y€HHUS O | TEPMOJMHAMUKU u | paboTa, FK3aMeH
00pa30BaTENIbHBIX U | IEPUOJAUYHOCTA M €0 | KHHETHUKH.
MH(OPMALIMOHHBIX | POJIb B | [lepeuncnenue
TEXHOJIOTUI NIPOrHO3UPOBAHUU OCHOBHBIX  ITOJIOXKEHUU
(OIIK-1) CBOWCTB XHUMHYECKHX | TEOPUU OBP.

aneMeHTOoB U ux | [lepeuncnenne  mpaBui

coenuHeHU (34); KaTOJAHBIX M  aHOJHBIX

- KBaHTOBO-ME€XaHHYe- | MPOIIECCOB npu

CKOe CTPOEHHE | JIEKTPOJIN3E pacCIIaBOB
aTOMOB, MOJIEKYJ1 U |HM pacTBOpOB U TIpH
XUMHYECKON CBsI3M | paboTe TalbBaHUYECKUX
(35) 3JIEMEHTOB.
[lepeuncnenne u
MPOrHO3UPOBAHUE
CBOMCTB JIEMEHTOB U UX
COEeqUHEHNN 1o
MOJIOKEHUIO B TIEPUOJIE U
rpynmne [TCXD.
YmMmern: [IpumeneHue 3akoHOB | [TpakTrueckoe
- npumeHats | ['acca, JlaByasbe, | 3aHsTHE,
XUMHUYEcCKue Teopuu U | bepromie uig | naboparopHas
3aKOHBI, KOHIEHIUH O | MPOBEACHUS pabora,
CTpOEHUU U | TEPMOXHUMHUYECKUX TECTHUPOBaHUE,
pEaKIMOHHOMN pacueToB B 9K30- U | KOHTPOJIbHAs
CIIOCOOHOCTH SHAOTEPMHUYECKUX paboTa, 3Kk3aMeH
HEOPraHUYECKUX XUMUYECKUX IPOIIECCaXx.
BemiectB (Y1); [Ipumenenue
- TPOBOJHUTH PacueThl | MPUOOPETaEMBIX
0 TEPMOXMMHUYECKUM | TEOPETUUYECKUX  3HAHMI

YPaBHCHHUSIM PEaKIHii
(¥Y3);

- pemiaTh pacueTHbIE
3amaun (Y5).

ATl pECHICHUA PACUCTHBIX
3aaa4 ¢ UCIIOJIb30BAHUEM
Pa3IMIHbIX MCTOAUK.

Baagern

AHanmu3  BUPTYaJIbHOTO

IIpakTrueckoe
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- HaBBIKAMH Pa0OTHI C | XUMHUYECKOTO 3aHATHE,
pacyeTHbIMHU IKCIEPUMEHTA — | nabopaTopHas
dbopmynamu, pemarh | yaeOHOTO XHMHYECKOro | paboTa,
pacyeTHbIe U | OKCIIEpUMEHTA, B | TECTUPOBAHHUE,
9KCIIEPUMEHTAJIbHBIE KOTOPOM CPEICTBOM | KOHTPOJIbHAs
3a/Iayd = 10  XHUMHH | JEMOHCTpPALNU wiu | paboTa, 3K3aMeH
(B1); MOJEJIMPOBAHUS

- crocobaMM | XUMUYECKUX TPOILIECCOB
MOJICIIMPOBAHUS U SBJICHUW  SIBJISETCS

IKCIIEpUMEHTA M0 | KOMITbIOTEPHAsS TEXHUKA.

xumuu (B3).

YMenue 3HaTh: [Tepeuncienne [IpakTnueckoe
NpuUMeHITh MeTOJbl | CrocoObl  MCTIBITAHUN | XUMUYECKUX CBOWCTB | 3aHATHE,
CTaHIAPTHBIX o OTIPEJICNICHUIO | METAJVIOB M HEMETAJUIOB | JJabopaTopHas
HUCIIBITAaHUN o | pusuko- "u 1704 coeMHEHUH, | padoTa,
OTIpEIeNIEHUIO MEXaHUYECKUX croco00OB WX TIOJIYUYEHHUS | TECTUPOBAHUE,
¢buzuko- CBONCTB U | U OCHOBHBIX 00JacTeil | KOHTPOJIbHAS
MEXaHUYECKUX TEXHOJIOTHYECKUX PUMEHEHUS. paboTa, 3K3aMeH
CBONCTB U | MOKazarenen
TEXHOJIOTHYECKUX | UCIOJIB3yEeMBIX B
roKazaresneu MAaIIMHOCTPOCHUU
HCIOJIb3YEMBIX HEOPraHNUYECKUX u
MaTepuasoB U | OpraHu4eCcKHuX
TOTOBBIX  M3JEJHIl | MaTepuanoB
(TTK-16) Ymers: [IpumeHeHue [IpakTrueckoe

BBITIOJIHATH PacyeThl U | MPUOOpeTaeMbIX 3aHATHE,
JKCIEPUMEHTAJIbHOE TEOPEeTUYECKUX 3HaHUH | JabopaTopHas
onpezeneHue (GpU3MKO- | UIsl pelIeHusl pacyeTHhIX | padoTa,
MeXaHUYEeCKHX 3aJa4 C HCIOJIb30BAaHUEM | TECTUPOBAHUE,
CBOMCTB MaTrepuasoB, | pa3IUYHbIX METOJIUK. KOHTPOJIbHAS

UCIIOJIb3YEMbIX B pabora, sK3aMeH
MAIIMHOCTPOCHUH

Baagern: Brnanenne pacuetHbiMu | [IpakTuueckoe
- HaBBIKAMH paboTHI C | popmynamu IS | 3aHSATHE,
pacyeTHbBIMU pEeIICHUST pPACUeTHBIX U | JabopaTopHas
dbopMmynamu, pemiath | SKCIIEPUMEHTAIbHBIC pabora,
pacyeTHbIe M | 3aJja4yd [0 PpacTBOpaM, | TECTUPOBAHUE,
JKCIIEPUMEHTAJIbHBIE SJEKTPOXMMHUH,  XUMHUHU | KOHTPOJIbHAsS
3aJauyl 10  XHUMHHU | DIIEMEHTOB. paboTa, sKk3aMeH
(B1);

- criocobamu

MOJIEJIUPOBAHUS

JKCIIEPUMEHTA o

OIPENEIICHUIO CBOMCTB
Matepuanos (B3).
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6.2 IlIxaia oneHNBaHUS IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHus!

6.2.1 Texymmii u py0e:KHbIil KOHTPOJIb
B pamMkax Tekyiero u pyoexHOro KOHTPOJIS IO TUCIUILTMHE CTYACHT MOXET Habpathb 110
70 Gayu10B

|CeMeCTp [Ixana oueHUBaHUS
0-35 6aynos 36-50 6amnoB 51-60 6amioB 61-70 6amioB
7, | Yactuunoe IlonHoOC WITH ITonnoe unu | IloaHOE mOCemIeHIE

8 MOCEIlEHUE YaCTUYHOE YAaCTUYHOE ayIUTOPHBIX
ayIUTOPHBIX HocCeleHue MocCeleHue 3aHSTHH.
3aHATUN. ayJAUTOPHBIX ayJUTOPHBIX ITonnoe
HeynosnerBopuren | 3aHATHIA. 3aHATHIA. BBITIOJTHEHUE 51
bHOE BBIMOJHEHUE | YacTuuHOE [Tonnoe 3aIuTa
71a00paTOPHBIX U | BBIIIOJIHEHUE Y | BBITIOJIHEHUE U 1a00OpaTOpPHBIX U
MPAKTUYECKUX 3ammTa 3ammTa MPaKTUYECKUX
pabor. [Inoxas | maGopaTopHBIX  ® | JTAOOPATOPHBIX U | 3aHATHH.
MOJITOTOBKA K | IPaKTHYECKUX MPaKTUYECKUX Brimonaenue
OaJTbHO- pabor. pabor. KOHTPOJIBHBIX
PEUTHUHTOBBIM Brimonsenue Beimmonnenue | paboT,  TECTOBBIX
MEPOTIPHUATHSIM. KOHTPOJIBHBIX KOHTPOJIBHBIX 3aJlaHUi Ha OIEHKH
Crynent He | pabOT,  TECTOBBIX | pabOT, TECTOBBIX | «OTIMYHOM.
JTIOITYCKaeTCst K | 3aJaHUII Ha OLIEHKH | 3aJaHuil Ha
MIPOMEKYTOUHOU «YIOBJIETBOPUTENb | OLIEHKHU
aTTeCTaluu HOY. «XOPOLIOY.

6.2.2 IIpomeskyTOYHAsI aTTeCTAIUSA
OrneHka pe3ysbTaTOB OCBOCHHS y4eOHOW MUCHUIUIMHBI B 1 ceMecTpe MpOBOAUTCS TIO
IIKajie, UCIO0JIb3YeMOH Ha DK3aMEeHe:

36-60 OajuloB 110
UTOTaM TEKYILETro

u pyOeKHOTO
KOHTPOJIA, Ha
9K3aMEHE He Jail
MOJIHOTO  OTBETa
HU  Ha  OJMH
BOIPOC.

CryneHT umeer
36-45 OGamnoB TO
WUTOraM TEKYIIEro

u pyOex)HOTO
KOHTPOJI, Ha
9K3aMEHEe Jan
MOJIHBIN OTBET

TOJIBKO Ha OJHH

50 OamioB 1o
UTOTaM TEKYIIETo W
pyOEXKHOTO
KOHTPOJIS, Ha
JK3aMeHe nan
MOJIHBI OTBET Ha
OIIMH  BOMNpPOC H
YaCTUYHO
(TOTHOCTHIO)

OTBETHJI Ha BTOPOH.
Crynent umeer 46-

60  OamioB 1O
UTOTaM TEKYIIEro W
pyOexKHOTO

KOHTPOJIS, Ha
JK3aMeHe Jan

Cemectp IIIkana oreHNBaHUA
Heynosnerso VY oBieTBopuT Xopouio OtnunyHo
PHUTETBHO €IbHO (81-90 6ammoB) (91-100
(36-60 (61-80 6ammoB) 0aJIIoB)
OasIoB)
8 Crynent nmeer | CryaeHt umeer 36- Crynent umeer | CTyIeHT UMeeT

51-60 6annoB no
UTOTaM TEKYIIETO U
pyOeXHOTO
KOHTPOJIS, Ha
9K3aMeHe Jall
MOJIHBIM OTBET Ha
OJIH BOTIPOC U
YaCTUYHO
(TIOTHOCTHIO)
OTBETHJI Ha BTOPOH.
CryneHT umeer
61 — 65 GamioB NO
UTOTaM TEKYIIETO U
pyOEXKHOTO
KOHTpOJIS, Ha
HK3aMEHe Jall

61-70 Oamw1oB 11O
UTOTaM TEKYIIETOo

u pyOeKHOTO
KOHTPOJIS, Ha
9K3aMeHe it

MOJIHBIN OTBET Ha
OJIMH BOIPOC U
YaCTUYHO
(TIOJTHOCTHIO)
OTBETUII
BTOPOW.

Ha
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BOIIPOC

MOJIHBIA OTBET Ha
OJMH BOMNPOC WIIU
YaCTUYHO OTBETHII
Ha 00a Bompoca.

CTyneHT uMeeT 1o

UTOTaM TEKYIIEeTO H
pyOeKHOTO

KOHTPOJIS 61-70
0aioB Ha

JK3aMEHE He Jal
MOJIHOTO OTBETa HU
Ha OJIMH BOIIPOC.

MOJIHBIA OTBET Ha
OJIMH BOTIPOC U
YaCTHYHO OTBETHUII
Ha BTOpoil. CTyeHT
nmeet 66-70 GamioB
10 HTOTaM
TEKYIIETro U
pyOexxHOrO
KOHTPOJIS, Ha
sK3aMeHe) aal
MTOJTHBINA OTBET
TOJILKO Ha OJUH
BOIIPOC.
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kHurax. -M.: Xumus, 2008,
. Heopranuueckas xumus. B 2 kaurax// Ilog pen. FO.J1. Tpetbsakosa. - M.: ACADEMA, 2004.
. [paiisep 3.J1. Heoprannueckas xumus. B 2 tomax. - M.: Mup,2004.
7.3. llepuoauyeckue U3IaHUs
. KypHan HeopraHn4ecko XUMHUH
2. Xypnan obmelt XumMuu
. KXypnan ¢usznueckoit Xumuu
7.4. UnTepHeT — pecypcsbl
1) http://www.chem.msu.su/rus/teaching/thermo/welcome.html
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2) http://www.chem.msu.su/rus/teaching/shevelkov2.pdf
3) http://www.chem.msu.su/rus/teaching/fasa/welcome.html
4) http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf

5) http://www.openkbsu.ru/moodle/course/view.php?id=116
6) OBC biblio-online.ru

7.5. MeTonnyeckue yKa3aHus 110 NPOBeAEHUIO PA3IHYHbIX Y4eOHBIX 3aHATHI, K KypPCOBOii
paboTe U APYruM BHIAM CaMOCTOSITEIbHOUH PadoThI.

1. Kapos A.A., Xouyes 1.10., Mup3oes P.C. u qp. Xumus snemenos I A —u Il A rpynn IICXO:

yueOHoe nocodue. - Hanpuuk: Kab.-bank. yu-1, 2017. -98 c.

2. lleroB P.A., Kapos A.A., XaksmieBa 3.B.. Koukapos XK. A., luarpammsr Jlatumepa, @pocra

u IlypOe mpu U3y4yeHUU OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX IMPOIIECCOB: yueOHOE TMocoOue. -

Hanpuuk: Kab.-bank. yu-t, 2017. — 104 c.

3. Kapos A.A.. Kunosa C.b.. Koukapos XK.A. u ap. OOuias u Heopranuyeckasi XuMusi: 3aJaHus

U METOJUYECKHE PEKOMEHIAIMU JJig caMOoCTosiTeNbHOM paboTel. Hampuuk: KaGapauno-

bankapckuit Yausepcurer, 2011- 55 c.

4. TxamoxoB H.U., Ksapos A.A., Uepkecos b.X., Bunmmxesa M.K. O0mass u HeopraHudeckas

XUMUS: 3ajaHusi W MeTojauueckwe pekoMmeHmanuu. — Hampuwk: Kabapauno-bamkapckwmii

VYuusepcurer, 2009. — 47 c.

5. Kapos A.A., Ompoea P.3., Kwmmoa C.b., XacanoB B.X., Mupzoes P.C. Xumus

KOOPAMHAITMOHHBIX coennHeHnid. Merto. mocooue- Hanpumk: Kab.-bank. Va-1, 2012. -64c.

6. Kapor A.A.. XKunosa C.b.. Koukapos XK. A. u ap. OGmias 1 HeopraHuueckast XuMusi: 3aaHus

U METOJUYECKHE PEKOMEHIAIMU JJII CcaMOCTosITeNnbHOM paboTel. Hampumk: KabapauHo-

bankapckuit Yausepcurer, 2011- 55 c.

7. TxamoxoB H.U., Kapos A.A., UepkecoB b.X., Bunmmxkera M.K. O0mias u Heopranudeckas

XUMUS: 3aJaHusi W MeTojJuuYeckwe pekoMmeHmanuu. — Hampumk: Kabapauno-bankapckwmii

Yuusepcurert, 2009. — 47 c.

8.XacanoB B.B., Xunosa C.b., BunmmwxkeBa M.K., Uepkecop 3.A. Xumus: JlabopaTtopHbiii

npakTukyMm — Hanpumk.: Kab. - bank. ya-1, 2011. — 99c.

9.XacanoB B.B., KsapoB A.A., Xunmosa C.b. m ap. Xumus HemeramioB JlaGopaTtopHblid

npakTukyMm — Hanpumk.: Kab. - bank. ya-1, 2012. — 39c.

10.KoukapoB X.A., Kapo A.A., Txamokor H.U., Tem6oToB b.K. O0mmas u HeopraHuyeckas

Xxumusi: tabopaTtopHsie paboTsl — Hanbuuk.: Kab. - bank. yu-t, 2010. — 124c.

7.6 Ilepeyenn npodeccuoHAIBbHBIX 023 JAHHBIX 1 HHPOPMAMOHHO-CIIPABOYHBIX CHCTEM

1. http:/www.diss.tslru —  3BJI PI'B -  DnekTpoHHble BepcHMM  HOJHBIX
TEKCTOB JiccepTanuil 1 aBTopedeparoB u3 Gponaa Poccuiickoil rocyaapcTBeHHOM OMOIMOTEKH

2. http:/www.scopus.com — Sciverse Scopus wuznatensctBa «3nb3eBup. Hayka u
TexHoJIorum». PedepaTnBHas U aHanuTHYeCKas 06a3a JaHHBIX

3. http:/elibrary.ru — OnexTpoHHas OUOIMOTEKA HAYYHBIX MYOIHKAIHA.

4. http://polpred.com — O630p CMU Poccum u 3apydesxps. [lomaHble TeKCThI + aHaTUTHKA
n3 600 uzganmii mo 53 otpaciasam
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5.  https://www.gost.ru/portal/gost//home/standarts - @PenepanbHOEe areHTCTBO IO
TEXHUYECKOMY PETYIUPOBAHUIO U METPOJIOTUH
6. http://www.consultant.ru/ - cnpaBouno-nipaBoBas cucrtema Koncynprant [1iroc

7.7 IlIporpaMmMHoe o0ecniedeHUe COBPEMEHHBIX HH(POPMALMOHHO-KOMMYHHKANMOHHBIX
TeXHOJIOT Uil

[Ipu mpoBeaeHNY 3aHATHH JIEKIUOHHOTO/ CEMHHAPCKOTO THITA 3aHATHIA UCTIONB3YIOTCS:

- IIponykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition En-
terprise) moanucka (Open Value Subscription);

AntuBHupycHoe mporpammuoe obecnieuenue Kaspersky Endpoint Security CtanmapTHbii
Russian Edition AO «JIaboparopust Kacriepckoro»; Dr.Web Desktop Security Suite ArTHBHpYC
+ Llentp ynpasnenus, OO0 «/loktop BeO»

Cucrema nuctaniimoHHOTO 00y4yeHust Mirapolis, OOO «Mupamnomaucy
€80000HO pacnpocmpansemvle NPOCPAMMbL.:

—  WinZip ans Windows - mporpaMm JJisi CKaThsl U pacliakOBKH (aiiyios;

— Adobe Reader mst Windows — nporpamma juist utenust PDF gaitnos;

— Far Manager - KOHCOJBHBIA (ailJIOBBI MEHEIKEp Ul ONEPALMOHHBIX CHCTEM
cemeiictBa Microsoft Windows.

StduViever - mporpamma aiis urenus aiinos DjVu, NIFF u ap.

8 MarepuajibHO-TeXHUYECKOe o0ecnevyeHre TUCHMIITIMHBI

3aHATHSA TI0 JAWCIUIUIMHE TPOBOJATCS B CHEIUAIBHO OOOPYJIOBAHHBIX MOMEIICHUSIX
(aymuTopusix) JUIsl TIPOBEACHMS 3aHATHH JICKITMOHHOTO THIA, MPAKTHYECKUX U JA0OPaTOPHBIX
3aHATUN, TPYINIOBBIX W  WHIUBUIAYaJbHBIX  KOHCYJIBTAIM, TEKYIIEro KOHTPOJIA |
MPOMEKYTOYHOM aTTECTAIMK. AYAUTOPHUH YKOMILIEKTOBAHBI CIICIUMATU3UPOBAHHON MEOCIbIO U
TEXHUYCCKUMH CPEJICTBA OOyUYEHUs, CIAYKAIUMH ISl TIPEACTABICHHUS WHMOPMAIUU OOJIBIION
ayJIUTOPHH.

Jlnst  mpoBeneHHMsT 3aHATHM  JIGKIIMOHHOTO THUMA HMMEIOTCS  JIEMOHCTPAIMOHHOE
000pyI0BaHNE U y4eOHO-HATJISTHBIE TIOCOOUSI.

JlaGopaTopHble pabOTBHI MPOBOJATCA B y4eOHO-HAYYHBIX J1AOOPATOPUSX, OCHAIIECHHBIX
BCEM HEOOXOJMMBIM HaOOPOM XMMHUYECKOH MOCY/Ibl, PEaKTUBOB, COBPEMEHHBIMHU NIPHOOpPaMHu U
000pyI0BaHUEM, HUCIIOJIB3YEMBIM B IIPOIIECCE OOYUCHUS CTYICHTOB.

st caMoCTOSITEIbHOM PabOThl OOYYAIONIUXCS HMMEIOTCS TIOMEIICHHS, OCHAIICHHBIS
KOMIIBIOTEPHON TEXHUKOH C BOBMOYKHOCTBIO MOJIKIIOUEHUS K ceTh "MHTepHeT" n oOecredeHuem
JOCTYIA B JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTeIbHYIO CpEy OpraHU3alliu.

9 OcoO0eHHocTM peajqu3alUM JAUCHHUIUVIMHBI VIS HHBAJWAOB ¥W JHMI C
OrpaHUYeHHBIMH BO3MOKHOCTSAMH 3710POBbSI

JlJis CTYAEHTOB C OTPaHWYCHHBIMU BO3MOXKHOCTSIMHU 3JI0pPOBbS CO3JIaHbl CIielMaIbHbIC
yCcIoBUSL Ui TONydeHHs oOpa3oBaHus. B 1HensX [JOCTYMHOCTH TMOJYY€HHUS BBICIIETO
oOpaszoBaHusi Mo 0Opa30BaTEIbHLIM MPOTPaMMaM WHBAJIWJAMU M JIMIIAMH C OTPaHMYCHHBIMU
BO3MOXHOCTSIMU 3/I0POBBSI YHUBEPCUTETOM 00ECIIeunBaeTCs:

1. AnbprepHaTtuBHas Bepcus oduUIMATbHOTO caiWta B ceTu «VHTepHET» I
CI1a00BUISAIINX;

2. JInst ”HBANMOB C HAPYIIEHUSMU 3peHHs (CI1a00BUASIINE, CIICIBIC)

- TPUCYTCTBHE ACCHUCTEHTA, OKAa3bIBAIOIIEro O0ydarmeMycss HEOOXOIUMYIO MOMOIIb,
nyOnupoBaHUE BCIyX CIPaBOYHON WH(GOPMALMKM O PACIUCAHUM yYEOHBIX 3aHATUN; HAUYHE
CPEICTB JUISl YCHUJIEHHS OCTaTOYHOTO 3peHUs, OpaleBCKONl KOMIBIOTEPHONH TEXHHKH,
BUJICOYBEIMUUTENCH, TMpPOrpaMM HEBU3YalbHOTO JOCTynma K HWH(OpMalMMU, MOporpaMM-
CHUHTE3aTOPOB PEUYH U JAPYTrUX TEXHUUYECKUX CPENICTB MpueMa-nepenayn yaeOHoi napopmMaiuu B
JOCTYIHBIX (popMax AJisi CTYJCHTOB C HAPYIICHUSMH 3PEHUS,;

- 3aJIaHuA JJIg BBIIOJIHEHUS Ha K3aMEHE 3aUHMTHLIBAIOTCS ACCHCTEHTOM;

- THCbMEHHBIE 3aJaHUs BBITIONHSAIOTCS Ha Oymare, HaJUKTOBBIBAIOTCS ACCHUCTEHTY
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oOyJaromumcs;

3.Ins1 MHBaNIMIOB M JIMII C OIPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI IO CIIyXY
(cmabocnplmanye, riIyxue):

- Ha 3a4yeTe/IK3aMeHe MPUCYTCTBYET aCCHCTEHT, OKA3bIBAIOIIMNA CTYIEHTY HEOOX0AUMYIO
TEXHUYECKYI0O MOMOIIb C YYETOM HHIMBHUAYAIbHBIX OCOOEHHOCTEH (OH MOMOTaeT 3aHATh
pabouee MecTo, MepeIBUTATHCS, TPOUNUTATh U O(OPMHTH 33/IaHUE, B TOM YHCIIE 3alUCHIBAS 1O/
JTUKTOBKY);

- 3a4eT/3K3aMEeH MTPOBOIUTCS B MUCBMEHHOU (opMme;

4. Jlns MHBaIMIOB M JIML C OTPAHUYEHHBIMH BO3MOXHOCTSMHU 3]I0pPOBBS, HMMEIOLINX
HapyIIEHUs] OMOPHO-JIBUraTeNIbHOTO ammapaTa, CO3/laHbl MaTepUAJIbHO-TEXHUUYECKUE YCIOBUS
o0ecreynBaromye BO3MOXKHOCTh OECTPEMSITCTBEHHOTO JOCTyNa OOyJaromuxcsi B ydeOHbIC
MOMEILIEHNs, OObEKTy NUTaHMs, TyaJeTHbIE U JpYrue IOMELIEHUS YHHMBEPCUTETa, a TaKkKe
NpeObIBaHUS B YKAa3aHHBIX MOMEUIEHUIX (HAaIMUUe PacIIMPEHHBIX JIBEPHBIX IPOEMOB, IOPYUHEH
U APYTUX MNPUCIOCOOIEHUN).

- THUCbMEHHbIE 3aJlaHUSl BBIMOJHSIOTCS HA KOMIIBIOTEPE CO CHEIHAIN3HPOBAHHBIM
MIPOrpaMMHBIM 00€CTeYeHUEM WIIM HaAUKTOBBIBAIOTCS] ACCUCTEHTY;

- 110 JKEJIaHUIO CTY/AEHTAa IK3aMEH MPOBOJIUTCS B YCTHOU (hopMme.

OOyuaromuecs M3 4YHCla JUI] C OTPAaHUYEHHBIMH BO3MOXHOCTSMH 3I0POBbsI OOECIEUEHBI
AJIEKTPOHHBIMU 00pa3oBaTeIbHBIMU pecypcamMu B (popMax, aJanTUPOBAHHBIX K OTpaHUYEHUSIM
uX 370poBbs. JlJi1 caMoCTOATENbHON pabOThl CTYIEHTOB 000pyA0BaHa ayautopus 145 riaaBHOTro
y4eOHOTO KOpITyCa.

JIMCT UBMEHEHUWM (nomoaHeHmuii)
B paboueii mporpaMMe TUCITUTITNHBI « X AMHS
1o HampasieHuto moAroToBku 15.03.02 TexHonorudeckue MaiuHbl 1 000py0BaHUE

Ha y4eOHBIH TOT
Ne yieMeHT ( IyHKT) IlepeyeHb BHOCHMBIX Mpumeyanue
n/n PIL H3MeHeHMil (M0moJIHeHuil)

OO6cyx1eHa U peKOMEHI0BaHa Ha 3aceIaHuu Kadeapbl HEOPraHMYecKo U hpru3nueckoit
XUMHH
pOTOKOJ Ne OT « » 20 r.

3aBenyrouuii kadeapoit
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