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1. HEJIA U 3AJAYHN OCBOEHU A JUCIIUITJIMHBI

Henv oucuunaunwvi:
Lenpto M3ydyeHHs W OCBOCHUS IUCIMIUIMHBI SBISETCS (HOPMUpOBAHHE y CTYIEHTOB

3HAHMA B OOJACTH COBPEMEHHOW XHMHH, TOJy4eHHE (YHIAMEHTAIBLHOTO OOpa30BaHUS,
CIIOCOOCTBYIOIIETO PA3BUTHIO JIMYHOCTH.
3aoauu oucyunaunol:

W3yueHre OCHOBHBIX XHMHYECKHX SBICHHIA; OBJaJeHHE (yHIAaMEHTAIHHBIMU
NOHATHUSAMM, 3aKOHAMM M TEOPUSMHM XUMHHM, XUMHUYECKOW TEPMOJAVHAMUKH, KUHETUKH,
PAaBHOBECHS U PACTBOPOB, dJIEKTPOXUMHUYECKUX IPOILIECCOB, CBOMCTB METAJJIOB U HEMETAJUIOB,
TaK)K€ METOJaMU XMMHUYECKUX U (PU3MKO-XUMHUYECKUX HCCIIEOBaHMM; OBJIaJICHUE METO/aMU U
IpUeMaMH pelIeHUs] KOHKPETHBIX 3a/ad M3 pa3InyHbIX oOjacteldl XuMuu; (OpMUpOBaHUE
HAaBBIKOB IIPOBEICHUSI XUMUYECKOTO SKCIIEPUMEHTA, YMEHUS BBIJICIATh KOHKPETHOE XUMUYECKOE
coJiep’KaHue B IPUKIIAJHBIX 33/1a4aX yueOHO! U npo(eCcCHOHATbHON AESITETbHOCTH.

2. Mecrto qucuunianHsbl B crpykrype OIIOIT BO

Juctunmuaa «XuMuss» u3ydaeTcss B 1 ceMecTpe M OTHOCHUTCA K 00s3aTeIbHBIM
IUcuMIUInHaM 6a30Boii yacTu 610ka blyyebHoro ninana no HamnpasieHHio noarotoBku 15.03.02
TEXHOJIOTHYECKHE MalIuHbl U 00opyaoBaHue (MalinHbI U anmaparhbl MUIIEBbIX TPOU3BOJICTB).

JlucumminHa npenoaaeTcs MOCPeCTBOM UTEHUS JIEKIIMA U MPOBEACHUS MPAKTUYECKUX U
Ja00paTOPHBIX 3aHATHHA.

Ha nexumsix n3nararorcsi OCHOBHBIE TIOJIOKEHUS TEOPETUYECKOTO MaTepHrana.

JlaGopatopHble 3aHATHS OOECHEYMBAIOT  MPAKTHUYECKOE OCBOCHHE  JIEKI[MOHHOTO
Marepuana, pa3BUTHE Y CTYJEHTOB CaMOCTOSITEIBHOCTM K TBOPYECKOrO MOJAXO0Ja MNpH
BBITIOJIHEHUHM  JTAOOpATOpHBIX pabOT, OCBOEHHE MPUHIUIOB U METOJIUK IPOBEICHUS
SKCIEPUMEHTa, TPAaBUJ HCIOJB30BAHUS HOPM TEXHUKHM O€30MacHOCTH B XUMHYECKOU
J1abopaTopuH.

[IpakTnyeckue 3aHATHS HANpaBlIeHbl HAa OCBOEGHHE OCHOBHBIX CIOCOOOB peIIeHUs
JKCIIEPUMEHTAJIBHBIX M PaCYETHBIX 33/1a4 110 TaHHOMY 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 HampaBJE€HUIO
MOATOTOBKH:

a) 00meKkyJbTYpHBbIX KoMneTenuun (OK):

CriocoOHOCTh K caMoOopranuzanuu u camooopazoanuto (OK-7)

0) oomenpogeccuonanbubix (OIIK):

CriocoOHOCTh K TPUOOPETEHUIO C OOJBINION CTEMEHbIO CAMOCTOSTENFHOCTH HOBBIX 3HAHUH C
MCIOJIb30BaHNEM COBPEMEHHBIX 00pa30BaTeNbHbIX U HHpOopMannoHHbIX TexHomorui (OITK-1)

0) npogeccHOHAILHBIX:

YMeHue MNpUMEHSITh METOJbl CTAaHAAPTHBIX WCIBITAHUH 1O OINpeaeieHuio (PU3UKo-
MEXaHUYECKUX CBOMCTB M TEXHOJIOTMYECKUX IOKa3aTeJed HCIHOJIb3yeMbIX MaTepHaloB U
rotoBbIx uznenuii (ITK-16)

B PE3YIbTATC U3YUCHUA JUCHUIIIMHBI CTYACHT NOJIKCH:



3HaTh:
OCHOBHbIE XUMHUUecKHEe MOHATHA (31);

OCHOBHBIE ITpaBUJIa HOMEHKJIATYpbl XUMUUECKUX coelnHeHui (32);

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

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

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

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

XMMMIO 3JIEMEHTOB U UX coeuHeHui (37).
YMmern:
MPUMEHATh XHUMHYECKHE TEOPHH W 3aKOHBI, KOHICTIIMM O CTPOCHUH M PEaKIHOHHON

CIOCOOHOCTH Heopranmieckux Bemiects (Y1);
- KPUTUYECKH OI[CHUBATh CBOM JOCTOMHCTBA M HeloCcTaTKh (Y2);
- IPOBOJUTH PACUYETHI 10 TEPMOXUMUYECKUM ypaBHEHUSAM peakuuii (Y3);
- IPeJICKa3bIBaTh TEPMOTMHAMHYECKYIO BO3MOXXHOCTh MPOTEKAHMS XUMHUYECKHUX peakiuii (Y4);
- pemath pacueTHble 3a1aun (YS5).
Baaners:
- HaBBIKAaMHU Pa0OTHI C pacdeTHBIMU (HOPMYJaMH, peliaTh pacueTHHIE M JKCIIEPUMEHTAIBHBIE
3amauu 1o xumuu (B1);
- croco06aMy OpHUEHTAlMU B MPO(ecCHOHATBHBIX UCTOUYHUKAX MHPOpMaAIUHU (KypHaJbl, CaAlThI,
oOpazoBarenbHbIe TopTalbl) (B2);
- cocobamMu MOIETTUPOBaHUS dKCIIEpUMeHTa 1o xumuu (B3).

4.Conep:kaHue M CTPYKTYPA IUCHUILIMHBI
4.1. Coaep:xanue TUCHHUILIHHBI

dopmupyemasi
Ne HaunMeHnoBanue KomnereHnmus | OneHo4YHLIE
Conep:xanue pasaena
pasaena pasaena (4acTp cpeacTBa
KOMIIETEHIIMH)
1 Crtpoenue atoma CocraBHbIE YacTH aToMa. OK-7
AToMHOE SIPO. OCHOBHEIE OIIK-1
KOJINYE€CTBEHHBIC
XapaKTEPUCTHKU aToma: YK,
aTOMHas Mmacca, 3apsaja  sapa. T
KBanToBo-mMexaHuueckas A3
Mojens aroma. [lepmoanueckuit IK3.
3aKOH W CHUCTE€Ma >JEMEHTOB
H.N. Menneneesa, 2JIeKTPOHHBIE
(dbopMyIBl aTOMOB U HOHOB.

2 XumMnueckas cBsi3b M | TUIIBI  XMMHYECKOM  CBS3W. OK-7 VYK,
Me:kMoJleKyasipHble | KoBaneHTHast cBsi3b U €€ BHJBL OIIK-1 T,
B3aHMOJEeHCTBHSA CBoiicTBa Hu CIIOCOOBI IK3.

obpazoBanusi. OOMEHHBII U
JIOHOPHO-aKLEITOPHBIN
MEXaHU3Mbl oOpa3oBaHus




KOBAJIEHTHOM CBsi3u. OCHOBHBIE
MOJIOKEHUSI METOJIa BAJICHTHBIX
ceszeit  (MBC).  OcHoBHbIE
XapaKTEpPUCTUKH  XUMHUYECKOU
CBSI3U - JIJIMHA, HAINPaBIEHHOCTh
u sHeprusa. KpartHocTs cCBA3M.
BasienTHBIE yIIBI.
['ubpunuzanus ATOMHBIX
opOuTanei. Turibr
ruopuaM3aluu. G-U  T-CBA3M.
Meron MOJIEKYJIIPHBIX
opOuranei (MO JIKAO).
OCHOBHBIE TIOJIO)KEHHSI METOJa
MO.

Honsl. Monnas cBszb. CBoiCTBa
noHHON cBs3u. [lomspusanus
HOHOB W WX TMOJSPU3YIOIIee
JIEACTBUE. Bnusinue ATUX
(akTOpOB Ha CBOWCTBA BEIIECTB.
Merannmnueckas CBSI3b.
Meramnbl. I[lonsiTue 0 30HHOM
TEOPHUU TBEPJIOIO TENA.
Bogoponnas cBsi3b U ee
0COOEHHOCTH.
MexxmonexkysipHas u
BHYTPUMOJIEKYJISIpHAs
BOJIOPOJHBIE CBsI3U. BiusHue
BOJIOPOJIHOM CBSI3M Ha CBOMCTBa

BEIIECTB.

ATomHas, HOHHAs,
MOJIEKYIIIpHast u
METaINYECKUE PEIICTKHY.
3aBHCHUMOCTh CBOMCTB

KPpUCTAJUIMYCCKHUX BCHICCTB OT
TUIA XUMHUYECKOM CBSI3U.

MexmonekynspHoe
B3aUMOJCHCTBUE.
OpueHTallnOHHOE, HHAYKTUBHOE
u JMCTIEPCUOHHOE
B3aMMO/JICVICTBHE.
DJIeMeHThbI Bnyrpennss SHEprus u OK-7
XUMHYECKOH SHTAJIBIIUSA CUCTEM. OIIK-1
TePMOAUHAMHUKHU [IepBblii 3aKOH TEPMOJUHAMUKH. ITIK-16 YK,
TennoBo#t 3ddexT xuMuyeckon T,
peaKkiuii. DK30- u A3




IHJIOTEPMUYECKUE peaxkuuu.
TepmMoXxuMHUUYeCKHe ypaBHEHMUS.
3akon l'ecca u cnencrBue wu3
HETO.

[lonsiTue 06 »HTpoONHUM.
OHTponusg U NEPUOAUYECKUIN
3akoH. [loHsTus 00 oHepruu
'm606ca oOpa3oBaHHs BEIIECTB,

Kak MEpBbI PEaKLIMOHHOU
CHOCOOHOCTH. DHTAJIBIUIHBIN U
SHTPONUIHBINA (bakTopbl
IIPOLIECCOB. Kpurepuit

CaMOTIPU3BOJILHOTO TMPOTEKAHMS
XUMHYECKUX peakuui B
1300apHO-U30TEPMHUUECKUX

IK3.

YCIOBUSX.
XumMuveckas CxopocTh pEeaKIum. 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 PEaKIIHil.
3aBUCUMOCTb CKOpPOCTH
XUMHAYECKUX peakuui oT
KOHIICHTPAllMA  pearupyronmx
BEIIECTB. 3aKOH IEHCTBUSI Macc.
KoHcTaHTa CKOPOCTH peakIuu 1

ee ¢buznueckuit CMBICII.
3aBUCUMOCTh CKOpPOCTH
XUMHYECKON peakuuu oT
temneparypsl. [IpaBuno Bant —
Todaoda, TEeMIIEPATypPHBI
kodpurmeHT CKOPOCTH
peaKIuu.

HpeHCTaBHGHI/Ie 0 TCOopUuH
AKTHUBHBIX CTOJIKHOBEHMH.
9Hepr1/151 AdKTHBaIlluH.

3aBUCHUMOCTD CKOPOCTH
XUMHUYECKON peaxkuun oT
TEMIIEPATYPHI, SHEPIUH
aKTUBaLlUU u SHTPOIINH
AKTUBALINU. YpaBHeHUE
Appennyca.

Karamusz. Karamutuueckue
peaxiuu. OcoGenHoctu




KAaTAJIMTUYECKUX IIPOLIECCOB.

Teopuss TOMOr€HHOro H
reTePOreHHOro KaTajnusa.
ABrokaranus3. @epMeHTaTUBHBIN
karamu3.  KucioTHo-oCHOBHOM
karamu3.  Karanuzatopsl  u
UHTHOUTOPBI.

XHUMHYECKOE PaBHOBECUE
HeoOpatumbie u  oOpaTuMbie
XUMHYECKHE IIPOLIECCHI.
Hctunubie 31 KaXyluecs
paBHOBecHsl. [ OMOTE€HHBIE U
reTepPOreHHbIE paBHOBECHS.
Koncranra paBHOBECHS.
PaBHOBECHBII BBIXOJI TPOIYKTOB
peakuuu. BnusHue pas3nuyHbIX
dakTopoB  Ha  XHMHUYECKOE
paBHOoBecue.  IlpuHnmm  Jle-
[Tarense.

PacTBopbl.
AUCIEPCHBbIE
CHCTEMBI

Hctunnubie pacTBOPHI.
Knaccudukanus pacTBOpPOB.
[Tpoueccrl,  COMPOBOXAAIOIINE
oOpa3oBaHue PacTBOpPOB.
Teopus pacTBOPOB.

CounbBaranus. PactBopeHue kak
(U3UKO-XMMHYECKUN  TpolLecc.
®dusnueckasi TEOpHsl pacTBOPOB.
[lonsaTue 00 nJeanbHOM
pactBope. CriocoObl BBIpaKEHUS
KOHIICHTPALlMK PacTBOPOB.
PactBopuMOCTS.

3aKOHOMEPHOCTH
pPacTBOPUMOCTH razoB B
KUJKOCTAX, JIBYX JKUJKOCTEH,
TBEPJBIX BEILECTB B JKUJIKOCTSIX.
3akoH I'enpu. BrausHue Ha
pPacTBOPUMOCTD MPUPOIBI
KOMIIOHEHTOB, TEMIIepaTypel M
JTABJICHUSI.
[lepexkpucramnuzauuu u
SKCTPaKIIUS.

PazbaBneHHbie  pacTBOPHI
HEAJIEKTPOJIUTOB.

OcMoTHueckoe  J1aBlICHHUE.
VYpaBHeHMe Bant-T'odda.

OIIK-1
ITIK-16

YK,

13

IK3.




OO6parublii  ocMoc. JlaBieHue
HaCBILIEHHOIO napa HaJ
pacTBOPOM. 3akon  Payms.
Temmepatypsl KUIICHUS u
kpucraumsaunu. Kpuockonus u

30YJTMOCKOTIHUAL.

HucnepcHbie CHUCTEMBI.
Knaccudpukamuss  nucnepcHbBIX
CUCTEM. Cycnienzuu U
3MYJIbCUU. Kommongueie
PacTBOPEI. Y CcTOWYNBOCTh
KOJUJIOMTHBIX pacTBOpOB.

CtpoeHune KOJIJIOMJTHON YaCTHUIIbI
u  wmunewisl. JlmodunsHble W
muo(hoOHBIE KOJUIOWABI. 30JI1 U
reym. [lenrTu3anmsi, KoaryJsius,
CEeIMMECHTAITUS KOJIJIOUIOB.
Komnounuele  pactBopel B
npupojae u texauke. CopOuus u
COpOIIMOHHBIE MIPOIIECCHI.
XpomoTorpadus

DJIeKTPOXMMHUYECKUE
NpoLecchl.
DJIEeKTPOJIM3.
Koppo3us metasuion

Baxkueiimme oKuCIUTEIN U
BOCCTAHOBHTEJIH. WUsmenenne
OKHUCIIUTEILHO-BOCCTAHOBUTEIE-
HEIX  CBOMCTB  BEIIECTB B
COOTBETCTBUM C TMOJIOKEHUEM
JJIEMEHTOB B Tpylmax H
nepuoaax. CTerneHb OKUCIICHHUSL.

Knaccudukanus
OKHUCJIUTEILHO-
BOCCTAHOBUTEIBHBIX  PEaKIIHil.
Tunsl OKHUCJIIUTEILHO-

BOCCTAHOBUTEJIbHbBIX PEAKIIUN.
OcHoBHbIE METO/IbI
cocrasiieHus ypapHeHuii OBP.

Bnusiaue TEMIIEPATYPBHI,
KOHILICHTPALlUU pPEareHToB, UX
IPUPOABI, CpPEIbl U  JIPYrux
ycnoBui Ha nporekanue OBP.

YpaBHeHuUE HepHcra.
OxucaurenpHo-
BOCCTaHOBUTEIIbHBIN
MIOTEHIUAI. Hamnpasnienue
IIPOTEKAHUs OKHCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX  PEaKLIUil.

OIIK-1
ITIK-16

YK,

IK3.
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OxucaurenpHo-
BOCCTaHOBUTEJIbHBIN
HKBHUBAJICHT.

OBP kak UCTOYHMK 3arpsi3HEHUs
cpenbl. Mcnonb3oBanue OBP
JUIE  OYMCTKHA CTOYHBIX BOJ,
o0e33apaKMBaHus BO3JIyXa U

BO/JIBL, 00€e3BpeKMBaHUS
TOKCMHOB.  PaBHOBecue  Ha
rpaHUlE MeTaul — PacTBOP.
DNEeKTPOIHBIN MOTEHIHAAIL
BonopoHbrit JIEKTPOL
cpaBHeHHsA. Psn  HampspkeHun,
bakTopsl, ONPENEISIONINE
MIOJIOKEHUE MeTaJlla B psay
HaIpsHKEHUM. XHUMHYECKHE
HWCTOYHUKH AIEKTPUIECKOTO
TOKa. lNaneBaHnyeckue
JJIEMEHTBI. CrannapTHble

IOTCHI MAJIbI OKHUCIUTEICH WU

BOCCTaHOBUTEJICH.

DIIEKTPOABMKYIIIAS cuna
raJlbBAaHUYECKOTO AIIEMEHTA.
Pacyer wu3MeHeHHMsT  SHEpPrUU
I'n66ca B peaKIusX.

3aBHCUMOCTh OKHCIIUTCIIBHO-
BOCCTAaHOBHTCIIBHbBIX
IMOTCHIHAJIOB OT KOHICHTpaluu

peareHToB. YpaBHeHue
Hepucra.

AKKyMYyJSTOpBl U CyXHE
Oarapen.

3akonbl dapanes. DnexkTponus
pacIiyiaBoB U BOJIHBIX PacTBOPOB
anektponutoB. Karoguele u
aHojHbIe npouecchl. [loTeHnman

Pa3JI0XKCHUs. SIBnenue
MCPpCHAIPAKCHUS.

HpaKTI/I‘leCKOC 3HA4YCHUC
DJICKTPOJIN3A.
9HCKTpOHI/I3—I/ICTO‘lHI/IK
BBIACIICHUA AO0OBUTBIX n

YAYUUIIMBBIX T'a30B, 06p8.30BaHI/Ie
arpCCCUBHBIX CPCI.
KOppOSI/IH METAJlLIOB U MCTOJbI

10




3alUTHI oT HEe.
DNEKTPOXUMHYECKask KOPPO3HUs
KaKk  3arpsA3HUTENb cpelbl
obutanusa. OCHOBHBIE METOJIBI
3alUThl OT KOPPO3HH.

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

HEMEeTAJLJIOB Bropoir  rpymm.  Onementsl | [IK-16 VK,
noArpynnsl  6opa.  DiIeMEeHTbI T
noArpynnsl - ¢pTopa. DIEeMEHTbI 3
HOArPYIIIbI KHCIIOpO/ia. IK3.
DneMeHTbI HOJIPYIIITBI
KpEMHUS.

Oomme cBoiicTBa | Pusznueckue cpomcta | OIIK-1

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

Hony4yenne CBOMCTBA METAJUIOB, 170:¢ YK,

MeTtauioB. Jlerkue | BOCCTaHOBUTEIbHAS T

KOHCTPYKLUMOHHBbIE cnocoOHOCTE. BzamMmopencTBue 3

MeTaJLIbl Pa3sIUYHBIX METaUIOB JpPYr C IK3.

apyroM.  DU3HKO-XUMUYECKUT
aHaIIN3 MeTaNTNYEeCKUX
cruiaBoB. MHTepmerammyeckue
COEIMHEHUs u TBepble
pacTBOpHI METaJJIOB.
Hcnonb30BaHrne METaNTUYECKUX
CIUIaBOB U MOKPBITUI B TEXHHUKE.
Pacmipoctpanennie u  popmbl
HAXOXJIECHUS  METaJTUYEeCKUX

3JIEMEHTOB B IpUPOJIE.
W3Bneuenne MeTamwioB U3 PYA.
OcHoBHbIE METO/IbI
BOCCTaHOBJICHUS METaJJIOB.
DNEKTPOTUTHIECKOE
paduHUpOBaHUE. 3oHHas
TUTaBKa.

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

OCcoOEHHOCTH CBOMCTB MarHws,
OepwuTHs, aJFOMHHHUS U THTaHa,
HAX0XKJICHUE B pUPOJIE,
BEIJICJIEHHE B CBOOOIHOM BHJIE U
B BHJIE COEIMHEHMIA.

11




Hcnonp3oBanue JIETKUX
METAJUIOB B TEXHUKE.

Xumusa d-3j1eMeHTOB

[Moarpymma BaHAIUA:
CgoiicTna, MOJIy4YeHUE u
[IPUMEHECHUE. Baxueiine
COCMHEHUS BaHaAUsI, HUOOUS U
TaHTaja. OKHCIIUTENBHO-
BOCCTAHOBUTEILHBIE u
KHCJIOTHO-OCHOBHBIE ~ CBOMCTBaA
MPOCTHIX BEIIECTB, OKCUIOB U
TUJPOKCHUJIOB. Menuko-
Ouonoryyeckas  pojib  ATHUX
JJIEMEHTOB W HWX COCIMHEHWH.
[Tpo6embl 3K0IOTHH.

[Moarpynna xpoma: OOmas
xapakrepuctuka.  [lomydenue,
CBOICTBa " TIPUMEHEHHE.
OKuCIUTENbHO-
BOCCTAHOBUTEIBHBIE  CBOMCTBA
COEIUHEHU. Kucnortno-
OCHOBHBIE CBOWCTBA IPOCTBIX

BEUIECTB, OKCHUJIOB u
TUAPOKCHUIOB.

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

npuMmeHeHue.  OKUCIUTETbHO-
BOCCTAHOBHUTEIIBHEIC CBOMCTBA.
KucnoTHO-OCHOBHBEIE  CBOMCTBA
MPOCTBIX BENIECTB, OKCUAOB M
TUJIPOKCHUJIOB. Baxueimue
COCIUHCHMS.

[Moarpynna memu: OOmas
XapakTepucTUKa. Baxnenmue
COECIUHCHMSA.

[Moarpynna munka: OOmas
xapakrepuctuka. I[lomydenue u

CBOMCTBA. Baxneimue
COCIMHCHHUS.

’Kene3o, koOambT, HUKEIb:
OO0mas XapaKTepUCTHUKA

METAJI0B CEMEWCTBA M HX
coenuueHnii. OcCoOOEHHOCTH HX
CBOIJCTB, OKHCIIUTEILHO-
BOCCTAaHOBHUTEIL-HBIE CBOMCTBA

OIIK-1
ITIK-16

VK,

A3

IK3.
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COCAMHEHUN METaJIOB.
Haxoxnenue B IIPUPOAE,
BBIACJICHUC B CBO6OI[HOM BHUIC U
HCIOJIb30BaHUE B TCXHUKE.

10 DJIeMeHTbI [MonsiTuss 00  OpPraHUYECKHUX
OpraHuYecKoi noJMMepax W OJIUTOMeEpax.

XHUMHUH Metonabt CHHTE3a u
0COOEHHOCTH BHYTPEHHETO

CTpOEHUs U ¢busuko-

XUMUYECKUE CBONCTBA

nosmmMepoB. KoHCTpyKIMOHHBIE
IUTACTUYECKUE MAacCHlI.
[TonumepHBbIe TOKPBITUS U KIIEU.
HOJ’II/IMepI/IS AIllMOHHBbIC CMOJIbI:

ITOJIUDTUIICH, TTOJIMITPOIINJICH,
MOJIUCTUPOT, Te(II0H,
TIOJIMBUHHUIIXJIOPU I,

MOJIMAKPUIIAThI, KAYUYKH;
TlonmnkoHAEHCAITMOHHEIC CMOJIEL.

OIIK-1
I1IK-16

VK,

A3

IK3.

4.2 CTpyKTYypa JUCUMILIJIMHBI

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

0o0 300
Bun paéorsl
1 cemectp
OO0miast Tpy10€eMKOCTh 144
KonrakTHasi padora 51
Jlexuunm (JI) 17
JlaGopaTtopusie paboTsr (JI13) 17
[Ipaktuueckue 3ansarus (113) 17
CamocrosiTesibHas padora: 66
CamocTosATenpHOE U3yYEHUE Pa3/IeiioB 20
CamomnororoBka (mpopadoTKa v MOBTOPEHHE JEKIIHOHHOTO 46
MaTepuaia U Marepraia yaeOHUKOB U y4eOHBIX TOCOOUH,
MOATOTOBKA K J1a00PATOPHBIM 3aHATHSAM, KOJUIOKBUYMaM,
pyOEKHOMY KOHTPOJIIO U T.1I.),
IHoaroroBka u caava IK3aMeHa 27

4.3. JIeKIINOHHBIE 3aHATHSA

Ne Tema
1101
1 2
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1 | Ctpoenue atroma

2 | Xumuueckas CBsI3b U MEKMOJIEKYJIIPHBIE B3aUMOICHCTBUS

3 | DneMeHThl XUMUYECKON TEPMOAMHAMUKH

4 XuMudeckass KHHETHKA U XUMHYECKOE PAaBHOBCCUC

PactBopsI.
JCIIEPCHBIE CHCTEMBI

6 | DnekrpoxuMuyeckue npoiecchl. Jnekrposns. Koppos3us meranios

7 | XUMUA DJIEMEHTOB-HEMETAIIIOB

O6uue cBoiicTBa MeTauioB U ciiaBoB. [lonydyenue meramnos. Jlerkue
KOHCTPYKIITMOHHBIC MCTAJIJIbI

9 | Xumus d-nimeMeHTOB

10 | DneMeHTBI OpraHu4ecKON XUMHUH

4.4. IlpakTuyeckue 3aHATHS

Ne HaumeHoBanme
Conep:xanue pasaena
pasaena pasnena
1 Crtpoenue atoma AtoMHoO€ 1p0. OCHOBHBIE KOJINYECTBEHHBIE
XapaKTEepPUCTUKU aToMa: aTOMHAasi Macca, 3apsj sapa.
KBanTOBOMEXaHHUECKast MOJEIb aTOMa.
[lepuonnueckuii 3akoH U cucteMa 3ieMeHToB J[. M.
MenpeneeBa, 3J€KTPOHHbBIE (OPMYIIBI AaTOMOB U HOHOB.
2 XuMnuyeckas cBsi3b M | Tunbl xumudeckod cBs3u. KoBasieHTHas cBA3b U €€
MeKMOJIeKyasipHble | BUabl. CBoicTBA U criocoObl 00pazoBanus. OOMEHHbBIN U
B3aMMO/1eliCTBUS JIOHOPHO-aKLIETITOPHBIN MEXaHU3MBbl 00pa3oBaHUs
KOB&JICHTHOM CBsI3M. OCHOBHBIE TIOJIOXKEHHUSI METOJ1a
BajieHTHBIX cBsizell (MBC). OcHOBHBIE XapaKTEPUCTHKU
XUMUYECKOM CBSA3M - JIJIMHA, HAINPABIEHHOCTb U
sHeprus. KpaTHocTh cBsi3u. BaneHTHbIe yriibl.
I'uGpuau3anms aTOMHBIX opburanen. Tumbl
TUOpUAM3AIUU. G- U T- CBS3H. Meton
MonekynsapHeix opbutaneir (MO JIKAO). OcHoBHBIE
nosnoxeHus meroaa MO.
3 DJIeMeHTBbI DK30- U SHIOTEPMHUYECKUE PeaKUUU. TepMOXUMHUECKHE
XHMHUYeCKOH ypaBHeHUs1. 3aKoH ['ecca U ciaecTBUE U3 HETO.
TePMOAHMHAMUKHU [TonsiTHE 00 SHTPONUU. DHTPOMHS U IEPUOANUSCKUN

3akoH. [Tonstus 00 sHeprun ['nd6ca oOpazoBanus
BEIIIECTB, KaK Mepbl PEaKLIMOHHOM CIOCOOHOCTH.
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OHTAIBNUNHBIN U SHTPONUIHBIN (PaKTOPHI MPOIECCOB.
Kpurepuii caMoIIpou3BOIBHOTO IPOTEKAHUS
XMUMUYECKHUX Peakuil B N300apHO-U30TEPMUYECKIX
YCIOBHUAX

XumMuueckas
KHHETHKA U
XUMHYECKoe
paBHOBecHe

Cxopoctb peakuiuu. CKOPOCTh pEaKIMi B TOMOT'€HHBIX U
TETEPOTreHHbIX CUCTEMAX.
@akTopbl, BIMAIOIIME HA CKOPOCTh XUMHUYECKHX
peakuuii. 3aBUCUMOCTh CKOPOCTH XUMHYECKUX PEaKIMM
OT KOHLEHTpallUMl pearupyrollux BEIIECTB. 3aKOH
nerictBug macc. KoHCTaHTa CKOpPOCTH peakuuu U €€
duznyeckuit CMBICII. 3aBUCHUMOCTh CKOPOCTH
XUMHYECKOM peakuuu oT Temreparypsl. [IpaBuio Baut
— Todda, temneparypHblil KOIPPUIHEHT CKOPOCTH
peaxuuu.

[IpencraBnenue 0 TEOPUU aKTHBHEIX
CTOJIKHOBEHUI. DHEPIusi aKTUBALIVH .

3aBUCHUMOCTh CKOPOCTH XUMHYECKOW peakuuud OT
TEMIIEpPATypbl, DJHEPrUM AaKTUBAMU U  DHTPOIHHU
aKTUBAIlMU. YpaBHEHUE AppeHuyca.

PacTBopbl.

Knaccudukanus pactBopoB. Teopust pacTBOPOB.
CriocoObl BbIpaskeHUsI KOHIIEHTPAI[MH PaCTBOPOB.

PacTtBopuMOCTh. 3aKOHOMEPHOCTH PaCTBOPUMOCTH
ra3oB B )KHJKOCTSX, IBYX KHJIKOCTEH, TBEp/IbIX BEIIECTB
B JKUIKOCTIX. 3akon  ['enpm. Bnusane  Ha
PacTBOPUMOCTb MPHUPOJIbI KOMIIOHEHTOB, TEMIEPATYPHI
u aapneHus. [lepekpuctarin3anuu U SKCTPAKIHS.

Pa3baBnenHbie pacTBOPBI HEAIEKTPOIUTOB.

OcMmoTHyeckoe  JaBlieHHE. YpaBHeHue  BauTt-
I'odda. OOparnblii ocmoc. JlaBiieHHE HACBIIIEHHOTO
mapa Haja pactBopoM. 3akoH Payms. Temmepatypsl
KAMEHUs W Kpuctam3anuu.  Kpuockomust u
30YIITHOCKOTIHSL.

JIEKTPOXMMHYECKHUe
NPoLEeCCHI.
DJIeKTPOJIN3.
Koppo3us metajioB

BakHelimne OKMCIMTENIM M BOCCTAHOBUTEJIU.
N3menenue OKHUCIIMTEIbHO-BOCCTAHOBUTENBHBIX
CBOMCTB BEILIECTB B COOTBETCTBHMM C IOJIO)KEHHUEM
2JIEMEHTOB B Ipymnmax u nepuojax. CreneHb OKUCIEHUS.

Knaccudukarus OKHCIIUTEIBHO-
BOCCTAHOBUTEIIBbHBIX PEAKLIUMN.

OcHoBHBIE METOBI COCTaBIIEHUS ypaBHeHU OBP.

Biusaue teMiieparypel, KOHLIEHTpALMU pEarcHTOB,
UX MPUPOJBI, CPEAbl U APYIUX YCIOBUH Ha IMPOTEKAHUE
OBP.

YpaBHeHuUE HepHcra. OxucaurenpHo-
BOCCTaHOBUTEIIbHBIN MOTEHIUAL. Harmpasnenue
IIPOTEKAHUS OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX

15



peakuui. OKHCIIUTENEHO-BOCCTAHOBUTEbHBIN
DKBUBAJICHT.

OBP  kak  UCTOYHMK  3arpsi3HEHUS  Cpenbl.
WUcnons3oBanne OBP 119 O4YHMCTKM CTOYHBIX BOJ,
o0e33apaKMBaHus BO3AyXa U BOJbl, 00€3BPEKUBAHUS
TOKCMHOB. PaBHOBecne Ha TrpaHMIe MeETALl —
pactBOp. DJEKTPOIHBIN TMOTeHIMaN. BomopoaHbiii
ANIEKTPOJ] CpaBHEHUs. Psn HampspkeHui, (axTopsl,
OIIPENEIAIOINE  IIOJIOKEHUE MeTala B Py
HaIpsHKEHUH. XUMUYECKUE WCTOYHUKH
JIEKTPUYECKOTO TOKA. ['aJIbBAHMYECKHE DIIEMEHTHI.
CrangapTHple  MOTEHIMAJIbl  OKUCIWUTENEH U
BOCCTAHOBUTEJIEH. DNeKTpOABMKYILAS cuia
raJbBaHUUYECKOIO 3JeMeHTa. Pacuer uU3MeHEHMs
sHepruu [mbbca B  peakuusax. 3aBUCUMOCTh
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX MTOTEHIUAIOB OT

KOHIIEHTPALIMK peareHToB. YpaBHeHue HepHera.

O01mme cBoiicTBa ®uU3nYECKUe CBOMCTBA METAJIOB. XUMUYECKUE
METAJVIOB U CBOMCTBA METAJIJIOB, NX BOCCTAHOBUTEIHHAS
criaBoB. [losyuyenue crocoOHOCTh. B3anMoaelicTBre pa3IuyHbIX
MeTaJJIOB. METAJIOB JIPYT ¢ ApyroM. OU3NKO-XUMHUYECKHUI
aHaAJIN3 METAJUIMYECKUX CIIJIaBOB.
HNuTepmMeraninyeckiue COeJMHEHUsI U TBEP/bIe
pacTBOpbI MeTasuIoB. Mcnonb3oBanue
METAJJTINYECKHUX CIJIABOB U MOKPBITHI B TEXHHUKE.
Pacripoctpanenue u GopMbl HAXOXKICHUS
METAJJTNYECKHUX 3JIEMEHTOB B npupoe. M3sneuenue
MeTaJIoB U3 pyl. OCHOBHBIE METOIbI
BOCCTaHOBJICHHS] METAJUIOB. DJIEKTPOIUTUYECKOE
paduHupoBanue. 30HHas MJIaBKa.

4.5. JIabopaTtopHbie padoThl

TeMbl 1a00paTOPHBIX 3aHATHIA

OnpeneneHHe MOJ'I@Ky.]'IHpHOﬁ MacCChl YI'JICKHUCIIOTO Ira3a.

OnpeneHeHI/Ie MOJ'ISIpHOﬁ MacCChl OJKBUBAJICHTA METajljia.

CKOpOCTL XUMHUYCCKUX PCAKIIUU U Q)aKTOpBI BJIMSIONIME Ha Hee. | OMOreHHBIN 1
l"eTepOl"eHHHﬁ KaTaJins.

aﬂeKTpOJ'II/ITI/ILIeCKaH AUucconuanusi. 3HeKTp0J’IH3.

W

OKHCIIUTETbHO-BOCCTAHOBUTEIILHBIC pCaKknuu.

Xumnueckue cBoictBa Meramio. Kopposusi.

XMUMHYECKHE CBOMCTBA IaJIOTEHOB

bop, anmomuHMit, X COETMHEHUS, CBOWCTBA.

O| 0| I

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

11 | CBoiicTBa IMHKA U KaJMUs1, UX OKCUJIOB U THIPOKCHUIOB.

12 | Maruuii, Mmelib, UX COSIUHCHUS U CBOMCTBA.

13 | Xpowm, ero coeiMHEHUs U CBONCTBA.

14 | Maprasel, ero COeJUHEHHS U CBONCTBA.

15 | XKeneso, ero coeAUHEHUS U CBOKMCTBA.

16 | KobanbT 1 HHKEJIb, UX COCAMHEHHS U CBOMCTBA

17 | Kucnopoaconepskaiue OpraHu4ecKue COeAMHEHUS

4.6. CamocTosiTe1bHOE M3YUeHHeE Pa3/ieJIOB AN CIUIIIHHbI

Ne it

BOHpOCI)I, BBIHOCHUMBIC Ha CAMOCTOATCIIBHOC U3YUCHUC

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

Kputepuii caMonpon3BOJIbHOTO MPOTEKaHHUSI XUMHUYECKUX peaklUid B HM300apHO-
M30TEPMHUYECKHUX YCIOBHSIX

3akoH nericTBus Macc. KoHCTaHTa CKOPOCTH peakiuu U ee (PU3NYECKUA CMBICI.
3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakuuu oT Temneparypsl. [IpaBuimo Bant-
Todda, TemneparypHbiil KO3PPHUITUEHT CKOPOCTH PEAKIIUH.

OcMmotunueckoe nasnenue. Ypasuenne Bant-I'odda. O6paTHeiii ocmoc. J[aBienue
HACBIIIEHHOTO Mapa HaJl pacTBOpoM. 3akoH Payns. TemmepaTypbl KUIEHUS W
Kpuctamu3anuu. Kpruockonus v 30yTnoCKOIHSL.

YpaBHeHue HepHcra. OKHUCIUTEIHLHO-BOCCTAHOBUTEILHBIN HOTEHIINA.
HampaBnenne  mpoTekaHHWsT  OKUCIMTEIBHO-BOCCTAHOBHUTEIBHBIX  pPEaKIIHil.
OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBII SKBUBAJICHT.

I/IHTepMeTaJ'IJ'II/ILIeCKI/Ie COCIMHCHU A u TBEPAbIC PaCTBOPLI METAaJJIOB.
Hcnonn3oBaHue MeTaaJIMYEeCKUX CILIAaBOB M HOKpBITI/Iﬁ B TeXHI/IKe.KepMCTLI 1 ux
HCIIOJIB30BAHUC

[IpobGnema nerkux KOHCTPYKIMOHHBIX MarepuaioB. Maruuii u Oepuuiuil.
Amtomunuii. Tutan. OcoOE€HHOCTH CBOWCTB MarHusi, OCpWIIvs, ATIOMUHUSA H
TUTaHa, HAXOXJCHHE B MPUPOJE, BbIJECNECHUE B CBOOOJHOM BHUIE M B BHJE
coerHeHuH. Mcnonp30BaHue JIETKMX METAJIOB B TEXHUKE.

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

5. OneHo4YHbIe MaTepPHAJIbI 1JIsl TEKYIIEro H py0e;KHOr0 KOHTPOJIsI YCIIeBAeMOCTH H

NMPOMEKYTOYHOM aTTeCTAIUA

5.1. OneHo4Hble MaTepHAJIbI VIS TEKYLIEro KOHTPOJIsSI 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.

TunoBsle 3aaHus JUIS CAMOCTOSITEILHOI PadoThI
Saganue 1:

YeMy paBeH 3apsij siapa v YKCIIO SJIEKTPOHOB B aTOMaX CIEAYIOIIUX 3IeMeHTOB: yriaepon C,
cepa S, menp Cu, 6apuii Ba, cepedbpo Ag?

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

e HazoBute a5eMeHT, B aTOME KOTOPOTO COACPKUTCS 26 SIEKTPOHOB.

YeMy paBHO YHCIIO HEHTPOHOB B aTOMax cieAyromux u3otonos: °N, 19Sn, 23°U?

e Hanwmmmure cMMBOJIBI U30TOTOB 0JIOBA, aTOMBI KOTOPBIX cojiepkat 66, 68, 69, 71, 72
HEWUTpOHA.

e Omnpenenute MOIEKYISPHYIO MACCY BOJIbI, MOJIEKY/Ib KOTOPOH COMEPIKAT TSKENbIH H30TOM
BOJIOpOJA — JIEUTEPHIL.

e DjleMeHT MeJlb CyIIeCTBYeT B BHe ABYX u30Tomnos: *Cu n ®Cu. Coaepsxanue B mpupoie
nepBoro uzorona pasHo 73 %, Broporo — 27 %. Beruucinure OTHOCUTENbHYIO aTOMHYIO
Maccy Meu.

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

e Snpo aToma HEKOTOPOTO JIEMEHTA COACPKUT 31 HEUTPOH; YKCIIO JIEKTPOHOB B aTOME
paBHO 26. HazoBuTe 371€MEHT, M30TOTIOM KOTOPOTO SIBJISIETCA aHHbI atoM. Hanmumure
CHUMBOJI 3TOT0 U30TOIIA.

e CKOJBKO 3JIEKTPOHOB M MPOTOHOB BXOJMT B COCTAB aTOMa 3JIEMEHTa, KOTOPbI HAXOAUTCS: a)
B 5-M mepuojie ¥ B mob6o4yHOM noarpymme VI rpymnmsr; 6) B 4-M nepuojie u B TIaBHOM
noarpynme 1 rpynmbi?

o Yewm onpenensroTcs XUMUYECKUE CBONCTBA 3JIEMEHTOB?

e [lomumHsieTcs u ABIKEHUE AIIEKTPOHA 3aKOHAM Kjiaccuueckoit Mmexanuku? Kak HaszbiBaeTcst
paznen (pU3MKU, KOTOPBIN U3ydaeT IBUKEHUE MUKPOYACTHUIL?

e UYto Ha3bIBaeTCAd aTOMHON OpOUTAIIBIO?

e Uro XapaKTCpU3yeT I'NIaBHOC KBAHTOBOC yucao? Kakne 3HaueHHsT OHO HpI/IHI/IMaeT? Yro
Ha3bIBACTCA SHCPIrCTUUCCKUM ypOBHeM? quy paBHO YHUCIJIO Op6PIT8J'I€I>i Ha JaHHOM
OQHCPIrCTHYCCKOM ypOBHC?

e YT0 Ha3bIBAETCS IEKTPOHHON 000JIOUYKOM (JIEKTPOHHBIM cI0eM)?

e Yto0 XapakrepusyeT nobo4yHoe (opourtanbHoe) KBaHTOBOe uKcio? Kakue 3HaueHust OHO
MIPUHUMAET Ul KayKJ0TO SHEPreTHYECKOrO yPOBH:?

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

o Kak Ha3bIBalOTCs OpOUTAIH, JUI KOTOPBIX MOOOYHOE KBAHTOBOE YUCIIO paBHO: a) 2; 6) 3?7 Uto
TaKO€ SHEPreTUYEeCKU MOaypOBEHb?
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Uemy paBHO 4MCJIO ITOAYPOBHEN Ha JaHHOM SHEPIreTUUYECKOM YpOBHE?

Uto xapakTepu3yeT MarHuTHOE KBaHTOBoe€ unciio? Kakue 3HaueHHs] OHO TPUHUMAET J1JIsi
KQ)KJIOTO SHEPreTHIECKOro MoaypoBHs? UeMy paBHO 4MCIIO OpOUTalIel Ha SHEPreTUIECKOM
o xypoBHE?

YeM oTinmMuaroTcs Apyr OT Apyra opOMTaIM, HaXOIAIIHUECs Ha OJTHOM IOypOBHE?
Urto xapakTepu3yeT CHMHOBOE KBAHTOBOE YUCIIO?

Kakue 3HaueHns oHO npuHUMaeT?

Kak ¢popmynupyercs npunnun [aymu?

Kakue 31exTpoHbl Ha3bIBAIOTCS: a) CHAPEHHBIMU; 0) HECTTAPEHHBIMU?

Kakoii npuHImn onpeenser Nopsa0K 3al0JHEHHs aTOMHBIX opOuTanei anekrponamu? Kak
oH dopMmynupyercsi?

UTo Takoe OCHOBHOE COCTOSHUE aToma?

B xakom MOPAAKE DJICKTPOHBI 3allIOJTHAIOT SHCPICTUUCCKUE HO)IypOBHI/I?
Uewm ompenensieTcs: SHEPTUS MOLYPOBHS coTJIacHO npaBmity KieukoBckoro?
Kax dhopmynupyercs npaswmiio ['yaaa?

UTo moka3bpIBaIOT IEKTPOHHBIE (HOPMYITBI aTOMOB?

UTO MoKa3bIBAIOT IEKTPOHHO-Tpaduieckue GopMysbl aTOMOB?

B aToMax Kakux 371€MEHTOB ITPOUCXOJUT «IIPOCKOK AIEKTPOHA» C 4s- HA 3d- IOypOBEHB?
Uem oH 00ycioBieH?

Kaxo# tun rubpuauzanuu xapaktepeH is: a) kpemuus B SiCls; 6) maraus B MgBr»; B)
amromunus B A1Br3? Hapucyiite cxeMbl TepeKpbhIBaHUS SJICKTPOHHBIX 00JIaKOB B TAHHBIX
Mosekynax. KakoBa reomerpuueckast hopma 3TUX MOJIeKyn? SIBISIOTCS JIM OHU TOJISPHBIMU
WM HETIOJSIPHBIMU?

Kaxkue u3 cienyromux MOJIEKyI1 ABJISIIOTCA MOJSPHBIMU U Kakue — HenoJisipHbIMU: OF>,
MgBr;, PClz, BCl13, H2S, A1Br3? [louemy?

Mounekyna okcuaa yraeponaa (IV) C0O> umeet nmuneitHyto hopmy. CKONBKO G- U T-CBSI3€ B
sToit Mosiekyne? Kakue aiekTpoHHbIe 001aKka aToMa yriepoja y4acTBYIOT B 00pa30BaHUU
9TUX cBsA3eU? fBigercs 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); — FexO3 + H,0; r) Pb(NO3)2 — PbO + NO; + O,?
3aganme 2:
3aKOHUYUTE YPaBHEHUS CIEAYIOIINX MPOIIECCOB:
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a) Al°- 3¢ = B) N™ - 5S¢ = 1) Bry + 2e =
0) S+ 8e = r)Fe +1le = e) Mn'? - Se'=
Kakue u3 HUX SBISIOTCS IPOIECCAMH BOCCTAHOBIICHUS ?

e Kakue 13 cIeayronmX BeIeCTB MOT'YT ObITh: a) TOJBKO OKUCIUTEISIMH; 0) TOJIBKO
BOCCTAHOBUTEIISIMU; B) U OKUCIUTENAIMU, U BoccTaHoBUTENsIMH: CrO3, Mg3P>, NayCrOs, SO»,
KI, KNO, LiClO4, KH, Fe, H2O», (NH4)2S?

e VKaXHUTE TUIT KOKIOW U3 CICTYIONUX OKHCIUTEIIBHO-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; x) Fe + Cl, — FeCls.

e MeTo0M 3IEKTPOHHOIO OajlaHCa COCTaBbTE YPABHEHUS OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX
peaxkiuuii, KOTopble IPOTEKAIOT IO CXEMaM:

a) H2S + K2Cr207 + HaSO4 — S + Cr2(S0O4)3 + K2SO4 + H2O

6) C+ HNOs; — CO2 + NO + H,0

B) MnO: + NaBiO3; + HNO3; — HMnO4 + BiONO3 + NaNO; + H20

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

n) Mg + HNO3 — Mg(NOs)> + 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 + K>SO4 + H2O

JIis K@K 10 peakluu yKa)XHUTe BEIleCTBO-OKUCINUTENb U BELECTBO-BOCCTAHOBUTEIIb,
IIPOLIECC OKUCIIEHHS U MPOLIECC BOCCTAHOBIICHUSI.

KonTpoasHasi padora
munogvle 3a0anus K KOHMPOAbHOU padome
1

1. ChopmynupoBaTh OCHOBHbBIE Fa30BbI€ 3aKOHBI.

2.Macca 10° m® asora (u.y.) pasua 1,25 1 -107kr. Bblumciurte MIOTHOCTH a30Ta MO
BOJIOPOJY U BO3/IYXY.

3. Beruucnure MOISpHYIO Maccy 3KBUBAJIEHTa METaJlIa, €CJIM B €ro XJIOPUJIE MaccoBast 10JIs
xiopa 79,78%, monspHas Macca SKBUBaJieHTa xjopa 35,45r/Mob.

4. PaccuuraiiTe 1JIMHY BOJHBI SE€KTPOHA, ECIIM CKOPOCTh JBUKEHHUS 2JIEKTPOHA paBHa 2-10°
Mm/c.

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

Hanwumute snekTpoHHbIE (POPMYIIBI AaTOMOB 3TUX 3JIEMEHTOB.

2

1. IMpuauun Iaynu. IIpaBuno I'yaaa. 2 npasuna Kineukosckoro.

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

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

KHSO., + KOH = K,S04 + H,0.
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1. Boeruucnute 3Hepruio (3B) Bo30yx1eHus 37eKTpoHa B atoMe Na, €clid apbl ero

norJIoImanT GOTOH ¢ AIUHOM BomHbl 4340-10710 M.

5.OHepreTuyecKoe COCTOSHUE BHEIIHETO IEKTPOHA aTOMa OIMCBHIBAETCS CIIEAYIOLIUMU
3HAUYCHUSIMHU KBAHTOBBIX umcell: 1 — 3; I = 0; my = 0. ATOMBI KakKux 3JIEMEHTOB MMCIOT TaKOH
anekTpoH? CocTaBbTE AIEKTPOHHBIE POPMYIIBI AaTOMOB ITHX AJIEMEHTOB.

3

1 OcHOBHBIE XapaKTEPUCTUKN XUMUYECKOU CBSI3U.

2. OnpesenuTe MOJISAPHYIO MacCy JBYXBaJeHTHOIO MeTaia, ecau  14,2:107 kr

OKcHJ1a 3Toro Merasia oopasyior 30,2107 kr cynbdara Merasia.

3.Berancnute mmny 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 DJJEKTPOHHOH cTpykTypoit 1S?2S?2P% prmmmre B Tabnuily 3HaYeHHUS
YeThIpeX KBaHTOBBIX UHCEN: 1, 1, m, ms onpeaenuTe KaxkIablii U3 3JEKTPOHOB B MapajieIbHOM
COCTOSIHUU

Howmep snekrpona ... 1234567

n..

I..

mj ...

ms ...

5. Beluucnure cpeHIow IIOTHOCTh 10 BOAOPOIY U MO BO3/yXYy ra30BOi cMecH, 00beMHbIE
nou ra3oB B kotopoit miig CH4 u CoHz paBubl 52 1 48%

4

I. Obmee nonsitue o pacteopax. PacrBopumocts. [IpaBmiio CemeHUEHKO.

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

CIIETYIONIUX KOHIIEHTPAIUIX BEIIECTB (MOJIb/J):

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

peakuuu ¥ UcxoiHble KoHueHTpauuu Ny u Ho.

3.B cocTosiHMM paBHOBECHS CUCTEMBI

CO; + H2 <> CO + H;O

peakmoHHas cMech MMenna 0ObEMHBINH COCTAaB:

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

Beiunciute Kp u Kc aiist aroit peakiuu nipu 1900K.

4. B xakoii macce BoJbI ciieyeT pacTBOpuUTh 30r OpoMuaa Kaus Ui MOJTy4eHUs

pacTBopa, B KoTopoil MmaccoBas a0 KBr pasua 6%?

5

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

2. Bpruucnure MossipHyro koHueHTpauuio K>SOs, B 0,021 xoTOporo coaepxkurcsa 2,74
PacTBOPEHHOTO BEILIECTBA.

3. Hamumwure BbIpaXeHUs] KOHCTAHT PABHOBECHS CIIEIYIOIIUX OOpaTUMBIX PEaKIIHA:

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

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

3)C + CO<->2CO

4.1Tpu HEKOTOPOIl TEMIEPATYpe KOHCTAHTA PABHOBECUSI PEAKIIUU

H>+ Br,<->2HBr pasna 1. Onpenennure coctaB paBHOBECHON pPEAaKLIMOHHON CMECH, €CIIH
JUI peakuu Obutn B3sAThl 1Motb Ho 1 2 Mouib Bry.
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Pedeparnl

3a MOJIrOTOBKY M 3alUTY pedepara CTyAeHT MOXKeT HabpaTh 6 6awioB (1o 2 Gaia 3a Tpu
KOHTPOJIbHBIE PeUTHHrOBBIE TOUKH). [Ipn moarotoBke pedepara CTyASHT JOKEH O3HAKOMUTHCS
C OCHOBHOH M JOIOJIHUTEJIBHON JUTEpaTypOM, BKJIOYAs CIPABOYHBIE M3AAHUS, 3apyOE)KHBIE
HUCTOYHUKH, KOHCIEKT OCHOBHBIX IIOJIO)KEHUH, TEPMUHOB, CBEAEHUH, TpeOyOIuUX IS
3alIOMUHAHUSl U SBJSIOLIMXCA OCHOBOIIOJIArarouMMu B 3Toi Teme. Heobxonmmo cocTtaBUTH
aHHOTAllMM K IPOYMTAHHBIM JIMUTEPATypHbIM HcTOuyHUKaM. CTpykTypy pedepara cTyaeHT
onpezenser cam. OLieHHBaHUE IPOBOAUTCSA C YUETOM KOJIMUYECTBA 0OpaOOTAHHBIX JIUTEPATYPHBIX
MCTOYHMKOB, KadyecTBa odopmienus pedepara, orBeta Ha Bompockl no pedepary. Temy mis
pedepaTa CTyIEHT MOXKET MPEATIOKUTh caM, THOO BHIOPATh U3 TIPEITIOKEHHBIX.

Tembl pedeparTos
Hcropust OTKpBITHS PAAMOAKTUBHBIX METAJIJIOB.
MeTo /1l KaueCTBEHHOTO M KOJMYECTBEHHOTO aHAJIN3a.
OcHOBHBIE TIOJIOKEHUS TEOPUH TOOXUMHUYECKUX PEAKLIUH.
0O0630p CBOWCTB METAUIOB U METAJUTMYECKHUX CIIJIABOB
XuUMHST KOOPIMHAIMOHHBIX coearnHeHu. CoBpeMeHHbIe TPOOIEMBI.
Koppo3us MeTanioB 1 METO/Ibl 3aIIUTHI OT KOPPO3UU.
CoBpeMeHHBIE TEOPUH PACTBOPOB.
XKecTkoCTh BOJIBI, METO/IbI €€ PETYIUPOBAHUS.
lNanpBaHMyeCcKnil 37€MEHT. BO3MOKHOCTH UCIIOJIB30BaHUS B TEXHOJIOTMYECKUX MPOIECCax
MAILIMHOCTPOECHHUS.
DKoJoru4eckue npooiaeMbl TPOU3BOJCTBA MAITMHOCTPOUTEIHHOTO 000PYIOBAHUS.
Hucnepcubie cucteMbl. Kommounasl. Posib B MAaIMHOCTPOUTETBHOM MPOU3BOACTBE.
Jlaky 1 TakOKpaco4YHbIE MaTepUasbl B MAIIMHOCTPOCHHH.

TecTbl
B Teuenue cemecTpa CTYAGHT MPOXOIUT MPOMEKYTOYHOE TECTUPOBAHHE IO TPEM
toukaM. Kakmas peWTHHroBas TOYKa OIIEHMBAETCA MakcuMalbHO B 6 OamwtoB (100%
BBITTOTHEHHS 30 KOHTPOJILHBIX 3a/IaHUH ).
Crynent, HabpaBmuid 92-100% nonyuaer 6 6amnos; 67-91% - 5 6amnoB; 51-66%- 4
oamna; 34-50% - 3 6aimna; 17-33%- 2 6amna; 1o17% -1 Gamn.
1) munoesle mecmoegbnle 3a0anus
1. Camomnpon3BOJIBHBIN paciaj; MOJEKY PpaCTBOPEHHOTO (MHOT/IA - PACILIABIEHHOTO)
BCIIICCTBA HA KATHOHBI U aHHOHBI Ha3bIBACTCHL...
-1 DIIEKTPOIU30M
- MIOHHOW MPOBOAUMOCTBIO
-: TOMOT€HHBIM KaTalIn30M
+: 3IEKTPOTUTHYECKON AHUccoMannen
I: T3 195 Tema 6-0-0
2. Mepoii 3IIeKTPpOIUTHYECKON TUCCOLUALIUN IEKTPOJIUTA IPUHATO CUUTATD...
+: CTENEHb JUCCOIUAIIAN
- MOJISIPHYIO KOHILIEHTPALIMIO pacTBOpa
-: pH pactBopa
- KOHCTaHTY TUAPOIU3a
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4.K CUJIBHBIM 3JI€KTPOJIMTAM OTHOCHUTCH...

+: XJIOpUJ HATPpHUs

-1 CEpHUCTAas KUCIIOTa

-: cynbdut Kamus

-1 YKCyCHasl KUCJIOTa

5. Uemy paBHa konueHtparms nonoB H B pactBope KOH ¢ xonnentparnueii 0,01 Moib/n
MIPU YCJIOBUU, YTO THAPOKCHU]] KaJUsl IPOIUCCOIIMUPOBAI 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. Paccuuraiite pH: a) consHON K1cnoThl ¢ KoHUeHTpanuei 0,1 Monb/i1; 6) BoAHOTO
pacTBOpa TMJIPOKCUIA Kaius ¢ KoHIeHTpamuei 1,0 MoJb/J, cunTtasi, 4To yKa3aHHbIC BEIIECTBA
JMCCOLIUUPYIOT OJIHOCTBIO

-:a)7;,06)7

+:a) 1;0) 14

-:a)14;06) 0

-1a)2;0) 12

7. OptodochopHas KUCIOTA TUCCOIUUPYET MO TPEM CTYIICHSM, TIPU STOM KOHCTAHTBI
JMICCOLIMAIIMU TI0 KaXXI0H 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%, xonuenrparnus conu -0,4
MoJIb/11. YeMy paBHBI KOHIICHTPAIIMU AHMOHOB U KATUOHOB B JAHHOM pacTBoOpe?

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

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

-: 0,14 1 0,56 M0OIBL/TT COOTBETCTBEHHO

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

20. [ToTeHuman BOJOPOIHOTO 3JEKTPOa 3aBUCUT OT

+: KoHlleHTpanuu HoOHOB BOAOPO/Ia B pacTBOpE

-: JlaBneHus BoJiopojia B ra3oBoii (haze

-: Temneparypsl

-: AKTUBHOCTH UOHOB

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

+: 31

- 14

- 12

- 10

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

- 1sl

-1 2s1

-1 1s2
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+: 282

23. Yucno BaJEHTHBIX JIEKTPOHOB Yy aTOMa KaJbLUs

-1

+:2

-3

-4

24.OKuCANTENHHO-BOCCTAHOBUTEIBHBIE MOTCHIINAIBI 3aBUCST OT

-: KoHneHTpanmm oKuCIUTeNbHOM U BOCCTAHOBUTENHLHON ()OPM BEIIECTB

- TEMIEpaTypbl

+: pH cpeapl

-: [Ipupoasl pacTBOpUTEIISI

-: JlaBnenus

25. VI3 mepeuncaeHHbIX HUKE 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) TuxpoMare Kajlus COOTBETCTBEHHO
PaBHHI ...

+: +6; +6

-1 +6; +3

- +3;+6

-1 -6; 16

28.0T™MeThTE TPaBUIbHBIN OTBET

K peaknusiM BHyTpUMOJIEKYJIIPHOTO B3aMOAECUCTBUS OTHOCSTCS

L. 2KCI0, —>2Cl +30,

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

29. OTmeTbTE NPaBUIIBHBII OTBET

- + 2+
B noHHOM ypaBHEHUHN MnO; + H,0, +H™ > Mn™ + 0,

paBHa
+: 26
-:43
-:28
-148
30. OT™MeTbTE IPaBUIIBHBIN OTBET

" cyMMa BceX K03((UIIMEHTOB

24



CymMa k03MHIIEHTOB B peaKIHH K,Cr,0, +KI+ H,50, = I, +Cr,(S0,), +...

-1 27
+: 29
- 17
- 19

31. OTmMeTbTe IPaBUIBHBIN OTBET

paBHa

[Ipu nonagaHum Keae3HOM CTPYKKH B CUIIBHO HArpETYI0 KOHUEHTPUPOBAHHYIO CEPHYIO
KHCJIOTY BO3MOKEH CIEAYIOIIUMI IIpoLece

- Fe+H,SO4=FeSO4+H, T

-: Fet2SO4=FeSO4+H> T
-: XKene3o maccuBupyeTcs KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOM, MOATOMY PEaKIUs HE
MPOUCXOIUT

+: 2Fe+6H2S0s=Fex(S04)3+350, T +6H,0

32. 'eomeTpust nona NH4+ onuceiBaercs purypoit

+: Tepasap

-: KBajIpaT

-: TpeyronpHas nupamMuia

-: YcedeHHas nupamuaa

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

-:Cu

+: Fe

-1 Ag

+: Al

34. IIpu B3auMOACHCTBUM KOHLIEHTPUPOBAHHOM a30THOW KUCIIOTHI C IIMHKOM B Ka4€CTBE
ra3o00pa3HOro MpoayKTa MOJIyYeH ...

-: Kucnopon

-: Bonopon

+: Oxcun azora (IV)

-: AMMHak

35. IIpu B3auMoielicTBUM pa30aBICHHONW a30THON KUCIOTHI C MEIbIO B KAYECTBE
ra3o00pa3HOro MpoyKTa MOJIYUEH ...

-: Bomopon

-: Okcup azora (IV)

+: Oxcun azora (II)

-: Meap He pearupyeT ¢ a30THOM KUCIOTOM, IOCKOJbKY HaXOIUTCA B PsAly AKTUBHOCTHU
METAJUJIOB MpPaBee BOJOPOIA

36. Ilpu B3aumozeiicTBHM pa30aBICHHON a30THOM KHCIOTHI C MEJILIO B KAUECTBE
ra3000pa3HOro MpPOoyKTa MOJIYUeEH ...

-: Bonopon

-: Oxcup azora (I1V)

+: Oxcun azorta (II)

-: Meap He pearupyeT ¢ a30THOM KUCIOTOM, TOCKOJIbKY HAaXOJIUTCS B PSAJly AKTUBHOCTHU
METAJUJIOB MpaBee BOJAOPOIA

37.: Ilpu anekTpoau3e paciuiaBa XJIOpHia HaTpHUsl Ha aHOJIE BBIACIUIIOCH 56 11 xyiopa. 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

-: bnaropoiHbIx Ta3zoB

+: [I{ea0YHBIX METAIOB

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

-:C, 02, P, F2, Si

-: 15,Zn, Cu, S, Mn

+: B, S, P, Si, Zn

41. CxoabpKO TPaMMOB THAPOKCH 1A KIS MOYKHO TOJIYIUTh U3 6,4 T KapOuaa KaabIus?
+:7,4r

- 148

- 3,7r

-: I'mapoxcu KanbIus MOJTyJaroT He U3 KapOuaa Kaablns, a 3 KapOoHaTa KabIUs

44. Hanbonee yCTOMUMBBIE CTETICHH OKUCIICHUS XJIOPa B COCTMHEHHSIX

-1 +6

+: +7

+: +1

+:-1

- 13

47. I'anoreHoBO1I0pOJ, KOTOPBIH MOJYy4arOT B IPOMBIILIEHHOCTH CUHTE30M U3 3JIEMEHTOB
+: HCI1

-: HF

-: HBr

-: HI

-: HAt

48. Camblif CUJIBHBIN BOCCTAHOBUTENb CPEU TAJIOT€HOBOI0OPO/IOB

+: HI

-: HCl1

- HF

-: HBr

-: HAt

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

+: KCIO

-: KCIOs

-: KCIO»

-: KClO4

50. IIpu B3aMMOAEHCTBUH YIJIEpOia C KOHIIEHTPUPOBAHHONW CEPHOM KUCIOTOM BBIAEIUIOCH
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13,44 n ra3oB (H.y.). Paccuuraiite Maccy yriepoja, BCTYIIMBIIETO B PEAKIIUIO
- 10r
- 20T
+:2,4r
-:3,6T

3aganus K 1a00paTOPHBIM padoTam

Mertoanueckast MOMJEPKKA M PEKOMEHIAIMK MO BBINIOJHEHUIO JIA00OPATOPHBIX paboT
oTpaxkensl B [8-10 m.7.5].

[To xax ot paboTe CTYACHT MOJDKEH MPEACTaBUTh OTUET, COJIEPKAIIUNA Ha3BaHUE PAOOTHI
U pacredaTKy pe3ylbTaTOB BBINIOJHEHUS 3aJaHWi. 3a BBHITIOJHEHHWE W 3AIIUTY JIAOOPATOPHBIX
paboT cTyAeHT MokeT HabpaTh 18 6amioB (1o 3 Gamia B KaX/Iyl0 peHTHHTOBYIO TOUKY).

[IpomexxyTouHasi aTTecTaiusi NMpoxoauT B ¢opme dk3amMeHa B 1 cemectpe Ha 1 Kypce
OPO u 3PO. Dx3aMeHalMOHHBI OWJIET BKIIIOYACT JBa TEOPETHUECKUX BOMpOca M OJHY
3amauy. Ha sk3ameHe cTyeHT MokeT Ha0paTh MakcumyM 30 Oasios.

5.2. OueHoYHbIe MATEPHAJIBI VI IPOMEKYTOYHOM aTTeCTaluH

[IpomexyTouHas aTTectanus MNpoxoauT B popme sx3ameHa B 1 cemectpe ODO u 3PO..
DK3aMEHAITMOHHBIA OMJIET BKITIOYAET JBA TEOPETUICCKUX BOMIPOCA U 3a/1ady.

Bomnpocskl Kk 3xk3aMeny

Oco0eHHOCTH ANEKTPOHHOTO CTPOEHHS ATOMOB B INIABHBIX U MOOOYHBIX MOATPYIIIAX.

Tuner xumnyeckor cBsa3u. KoBajmeHTHas cBs3b U €€ Buapl. CBOWCTBA M CIIOCOOBI
obOpazoBanus. OCHOBHBIC TIOJIOKEHHUST MeTo1a BajeHTHBIX cBsizet (MBC). BanentHocTn aTomMOB
¢ no3unmu MBC. ['uGpuan3zanust aTOMHBIX OpOUTAaJIEH.

HNounbl. Monnas cBsa3b. CBoOMCTBa HOHHOM CBs3U. Kpuctaimuueckass pemierka. ATOMHasl,
HMOHHAsI, MOJICKYJISIpHAs U METAJNINYECKHE PEIIeTKU. 3aBUCHUMOCTh CBOWMCTB KPUCTAITTMYECKHUX
BEIIECTB OT THUIA XUMHUYECKON CBSI3H.

Metamnsl u Hemertamibl. OKCUABI, KUCIOTHL, OCHOBaHMSI M COJHU. be3pasnuunbie u
cosieoOpasymomue okcuabl. OKCUIbl OCHOBHBIE, KUCIOTHBIE U aMpoTepHbie. MI3MeHeHne CBONCTB
OKCHJIOB B 3aBHCHMOCTH OT IIOJIOKEHHS aToMa B Iepuoanyeckoil cucreme. Kucnotsl, ux
KJaccuuKanus U HOMEHKIaTypa. VI3MeHeHue CBOICTB KUCIOT B 3aBUCHMOCTH OT IOJIOKECHHUS
LEHTPAIBLHOTO aTOMa B MEPUOINYECKON CHCTEME.

Buytpennsis sHeprus u sHTanmpnus BeuiectBa. llonstue 06 »uTtpormmu. [lonsTus 00
sHepruu ['106ca oOpa3oBaHus BEMIECTB. DHTATBIUIHBIA U SHTPOMUNHBIA (PAKTOPBI MPOIIECCOB.
Hanpasiienne caMonpou3BOJILHOTO MPOTEKAHUS XUMUYECKUX PEAKIIHIA.

Ckopoctb peakiuu. CKOpOCTh PEAKIMU B TOMOTEHHBIX U TE€TEPOreHHBIX CHCTEMax.
HctunHas ckopocTh peakiuu. DakTophl, BIUSIONIME HAa CKOPOCTh XUMHUYECKHX pEaKIuil.
3aBUCHUMOCTh CKOPOCTH XHMHUYECKUX PEaKIMil OT KOHIIEHTPAIlMH pPeardupyroIlluX BellecTB.
3akoH neiicTBus Macc. KoHCTaHTa CKOPOCTH peakluu U ee PU3NIECKH CMBICIL.

3aBUCHMOCTh CKOPOCTH XUMHUYECKOW peakuuu OT Temmeparypsl. [lpaBuno Bant —
lopda. DHeprus akTUBAIMU U TEIUIOBON 3PPEKT XMMUYECKON PEaKIUH.

3aBUCHMOCTh CKOPOCTH XUMHUYECKOW PEaKIMH OT TeMIIePaTyphl, YHEPTHH aKTUBALUU U
SHTPOTIUM aKTHBAIMH. Y paBHEHHE AppeHuyca.

Karanu3. Katanutuueckue peakiuu. OcoOEHHOCTH KaTalIUTHYECKUX MpolieccoB. Teopus
TOMOTE€HHOTO M T€TEePOTEHHOTO KaTaln3a.
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HeobOpatumbie u oOpaTHMble XUMUYECKHE IPOIECChl. | OMOTEHHBIE M TeTepOTreHHBIC
paBHOBecusi. KoHcranTa paBHOBecHs. BimsHMe pa3inudHbX (AKTOPOB HA XUMHUYECKOE
paBHoBecue. [Ipunnun Jle—Illarense.

PactBopumocTs. Bnusinue Ha pacTBOPUMOCTh MPUPOABI KOMIIOHEHTOB, TEMIIEPATYPhl U
naBieHus. [laBieHre HachIIEHHOTO TTapa Haja pacTBOpoM. 3akoH Payns. TeMnepaTypsl KUTIEHUS
U Kpuctaun3anuu. Kpuockomnus u 30y/uiMoCcKonusl.

Teopust  amekrposmTudeckor  gucconuanuu  Appenmyca. CuiibHble | clla0ble
anekTposiuThl. CTeneHb anekTpuuecko nucconmanuu (3/]) u ee CBI3b ¢ M30TOHUYECKUM
koappunmentom. Koncranra auccormanuu. 3akoH pasbamnenuss OctBanmpaa. Jluccommanus
BOJIbI. 3aKOH AecTByroNuX Macc. loHHOe pou3BeeHne BOAbl. BogopoaHbIN TOKa3aTelb.

[IpoTonu3 (rumponus) cosneil. MoHHBIE ypaBHEHHS peaklMH TPOTOIHM3a (THUIAPOIH3a).
Paznuunsie Tunel rugponusa. KoncranTta u crenenp nporonu3a (ruaponusa). Ee 3aBucuMocThb
OT KOHIIEHTpAIuu U TeMriepaTypsl. HeobpaTumerii mpotonus (ruaposiui). [Iporeccsr mpoTomsa
(rupposiiza) B mpUpoIe.

OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC peaKIuH. N3menenue OKUCITUTEIBHO-
BOCCTaHOBUTEILHBIX CBOMCTB BEIIECTB B COOTBETCTBHH C TOJIOKEHUEM DJIEMEHTOB B T'PyNIax U
nepuoaax. CTeneHb OKHUCICHUS. THIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. Brnusaue
TeMIepaTyphl, KOHIIGHTPAIlMd PEareHTOB, WX TMPHUPOJBI, CPEAbl W JPYrUX YCIOBUM Ha
nporekanne OBP. HampapiieHne npoTeKaHUus OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM.
XUMHUYECKUE UCTOUHHUKH DJIEKTPUUECKOTO TOKA - TAIbBAHUYECKUE AIIEMEHTHI.

DIeKTpoaN3 PacIUIaBOB M BOJHBIX PACTBOPOB AIEKTPOJUTOB. KaromgHele W aHOIHBIE
npoueccsl. Koppo3us MeTauioB M METOIbl 3allUThl OT Hee. OCHOBHBIE METOJbI 3AIUTHI OT
KOppO3UH.

OO6mrast xapakTepUCTUKA JJIEMEHTOB MOArpymmbl Meau.  CBOWMCTBO, TOJydeHUE W
npuMeHeHne. Baxdeimme coeauHeHUss Meau, cepedpa u  3o0s0Ta.  OKHUCIUTENBHO-
BOCCTAHOBUTEIIbHbBIE CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOMCTBA MPOCTHIX BELIECTB, OKCHIOB U
TUAPOKCHJIOB.

OOmiass xapakTepUCTHKA JJIEMEHTOB MOArpynnbl HuHKa. OOmas XapakTepHUCTHKA.
CBOICTBO, IOJIy4eHHE U NPUMEHEHHE. BaxkHelne cCOeIMHEeHNs] SIIEMEHTOB MOATPYIIbBI [IMHKA.
OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE  CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOMCTBAa MPOCTBIX
BEILIECTB, OKCHJIOB U TMIPOKCHJIOB.

OOmiass xapakTepuCTUKa OHIIEMEHTOB MOArpymnmbl xpoma. llomydeHnue, cBoiicTBa u
npuMeHeHne. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA COeIUHEHNUN. KUCI0THO-0CHOBHBIE
CBOMCTBA MPOCTHIX BEUIECTB, OKCUIOB U THPOKCHUJIOB.

OOmiass xapakTepucTHKa >JIEMEHTOB MOArpyHmbl MapraHma. Ilomydenue, cBoiicTBa u
npuMeHeHne. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA. KHMCIOTHO-OCHOBHBIE CBOWCTBA
MPOCTHIX BEIIECTB, OKCUAOB U TUAPOKCUAOB. BaxkHeilne coequHeHusI.

bop u amomunuii. Ilomyuenue u cBoiicTBa. OKHUCIUTEIHLHO-BOCCTAHOBUTEIbHBIC
CBOMCTBA UX coennHeHni. [I[puMeHeHne CIiIaBOB Ha OCHOBE aTFOMUHUS.

VYrnepon u kpemuuid. [lomyuenue u coiictBa. Baxuelimue coequHenusi. OKUCIUTENBHO -
BOCCTAHOBUTEIIbHBIE CBOMCTBA COETUHEHMUIA.

OcCHOBHBIE TIPEJICTABUTEIN MPEACIIbHBIX YIIIEBOI0POI0B. M30Mepusi u HOMEHKIaTypa.

CriocoObI MoNTydeHus, XUMUYECKUE CBOMCTBA IPUMEHEHHE MOJIMMEPOB U OJIMTOMEPOB.

6. Meroanyeckue MaTepHaJibl, ONpeJeJsilOIIHe MNpPoUelyPbl OLECHUBAHMS
3HAHMH, yMeHNH, HABLIKOB U (/M) ONBITA JeATeIbHOCTH
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6.1 Pe3yJ'II>TaT]>I OCBOCHUSHA yqeﬁnoi’l AUCHHUIIJIMHBI, MOAJIC/KAIIUE IIPOBEPKE

KonTposmpyembie PesynbTaTsl OcHoBHbIE IOKa3aTen OuneHouHbIe
KOMIIeTeHIIUH o0y4eHus (00beKTHI OLICHKH pe3yJIbTaTOB cpeacTBa
(4actb OLICHMBAHUS)
KOMIIETEHIIH )
CrniocoOHOCTB K | 3HaTh: [Iepeuncienue IIpakTrueckoe
caMOOpraHuzauuu | - OCHOBHBIE | OCHOBHBIX IIOHSTUH W | 3aHATHE,
u XMMHUYECKUE MOHATHS | onpeaeeHuit Teopuu | JlabopaTopHas
caM000pa30BaHUIO | U ONPENEICHUS XMMHUYECKOTO CTpoeHus | pabora,
(OK-7) - OCHOBHBIC IIPUEMBI U | aTOMA. CocraBnieHue | TeCTUPOBAHUE,
TEXHOJIOT MU ANEKTPOHHBIX U | KOHTPOJIbHAS
MIPOLIECCOB AJIEKTPOHHO- paboTa, 3K3aMeH
caMOOpraHu3aluu U | rpaguueckux  Gopmyn
camo00pa3oBaHuUs aTOMOB XUMHUYECKUX
3JIEMEHTOB B
HOpPMaJIbHOM u
BO30Y)KJIECHHOM
COCTOSIHUSIX.
Ymerb [Ipumenenue [IpakTrueckoe
- IIPUMEHATH | XMMMYECKUX TEOpUH U | 3aHATHE,
XMMUYECKHE TEOPHM U | 3aKOHOB, KOHLENUUI o0 | 1abopaTtopHas
3aKOHBI, KOHLENIUN O | CTPOCHUH paOora,
CTPOEHUU U | PEaKIIMOHHON TECTUPOBAHUE,
peaKuuOHHON CrocoOHOCTH KOHTPOJIbHAS
CIIOCOOHOCTH HEOPraHUYECKUX paborta, 3K3aMeH
HEOPraHUYECKUX BELIECTB.
Bemects (Y1);
- KPUTHUYECKU
OLICHMBATh CBOU
JOCTOMHCTBA U

HesocTaTku (Y2);

Buaanern:

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

- criocobamu
OpHUEHTAIIUU B
npodeccruoHAIbHBIX
HMCTOYHHMKAX

HJ'IaHI/IpOBaHI/Ie Hn aHallu3

pe3yJIbTaToB
UCII0JIb30BAHUSI
npodeccroHanbHO I
JeSITeITbHOCTH

pa3HOOOpPa3HBIX CPEJCTB

HoJydeHus: MH(opMauu

(>KypHaJIBI,
o0pa3oBaTeNbHbIC
HOpTaJbl).

CalTHI,

[IpakTryeckoe
3aHATHE,
nabopaTopHast
paOora,
TECTUPOBaHUE,
KOHTPOJIbHAS
paboTa, dK3aMeH
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uHpopMaun

(>KypHausbl, CalTHl,

o0Opa3oBaTeIbHbIC

nopraiusl) (B2);
CriocoOGHOCTB K | 3HaTh IIpenckazanue [IpakTnueckoe
NpUOOPETEHUI0  C | OCHOBHBIE 3aKOHBI | BO3MO>KHOCTEH 3aHATHE,
OOJIBIIION CTENEHBIO | XUMHUHM, XUMHUYECKOW | OCYIECTBICHUS naboparopHas
CaMOCTOSITEJIBHOCTH | TEPMOIMHAMUKH, XMMHMUYECKUX IMPOLIECCOB | paboTa,
HOBBIX 3HAHUM C | DIEKTPOXUMUHU ujlc TOUYKH 3peHus | TECTUPOBaHHUE,
HCIIOJIb30BAHUEM KMHETUKH (33); XUMHUYECKON KOHTPOJIBHASI
COBPEMEHHBIX - CYLIHOCTb YYEHHUS O | TEPMOJMHAMUKU u | paboTa, FK3aMeH
00pa30BaTENIbHBIX U | IEPUOJAUYHOCTH U €0 | KHHETHUKH.
MH(OPMALIMOHHBIX | POJIb B | [lepeuncnenue
TEXHOJIOTU I NIPOrHO3UPOBAHUU OCHOBHBIX  ITOJIOXKEHUU
(OIIK-1) CBOWCTB XMMHYECKHX | TEOPUU OBP.

aneMeHTOoB U ux | [lepeuncnenne  mpaBui

coenuHeHUH (34); KaTOJAHBIX M  aHOJHBIX

- KBaHTOBO-ME€XaHH4Ye- | MPOIIECCOB npu

CKOe CTpOEHHE | 3JIEKTPOJIN3E pacIiaBOB
aTOMOB, MOJIEKY1 U |HM pacTBOpOB U TpH
XUMHYECKON CBsI3M | paboTe TalbBaHUYECKUX
(35) 3JIEMEHTOB.
[lepeuncnenne u
MPOrHO3UPOBAHUE
CBOMCTB JIEMEHTOB U UX
COEeIUHEHNN 1o
MOJIOKEHUIO B TIEPUOJIE U
rpynmne [TCXD.
YmMmern: [IpumeneHue 3akoHOB | [TpakTrueckoe
- npumeHaTs | ['acca, JlaByasbe, | 3aHsTHE,
XUMHUYEcCKue Teopuu U | bepromie ig | naboparopHas
3aKOHBI, KOHIEHIUH O | MPOBEACHUS pabora,
CTpOEHUU U | TEPMOXHUMHYECKUX TEeCTUPOBAHUE,
peaKIMOHHOMN pacueToB B 9K30- U | KOHTPOJIbHAsS
CIIOCOOHOCTH SHAOTEPMHUYECKUX paboTa, 3Kk3aMeH
HEOPraHUYECKUX XUMUYECKUX IPOIIECCaX.
BemiecT (Y1); [Ipumenenue
- TMPOBOJHUTH PaCUeThl | MPUOOPETAEMBIX
0 TEPMOXMMHUYECKUM | TEOPETUUYECKUX  3HAHMI

YPaBHCHHUSM PEaKIUii
(¥Y3);

- pemiaTh pacueTHbBIE
3amaun (V5).

AT pCHICHUA PACUCTHBIX
3aaa4 ¢ UCIIOJIb30BaAHUEM
Pa3IMIHbIX MCTOAUK.

Baagern

AHanmu3  BHPTYaJIbHOTO

IIpakTrueckoe
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- HaBBIKAMH Pa0OTHI C | XUMHUYECKOTO 3aHATHE,
pacyeTHbIMU IKCIEPHUMEHTA — | nabopaTopHas
dbopmynamu, pemarh | yaeOHOTO XHMHYECKOro | paboTa,
pacyeTHbIe U | OKCIIEpUMEHTA, B | TECTUPOBAHHUE,
9KCIIEPUMEHTAJIbHBIE KOTOPOM CPEIICTBOM | KOHTPOJIbHAs
3a/1ayd = 10  XHUMHH | JEMOHCTpPALNU wiu | paboTa, 3K3aMeH
(B1); MOJEJIMPOBAHUS

- crocobaMy | XUMUYECKUX TPOIIECCOB
MOJICIMPOBAHUS U SBJICHUW  SIBJISIETCS

JKCIIEpUMEHTA M0 | KOMITbIOTEPHAS TEXHUKA.

xumuu (B3).

YMenue 3HaTh: [Tepeuncnenne [IpakTueckoe
npuMeHsITh MeTOobl | CrocoObl  MCTIBITAHUN | XUMUYECKUX CBOWCTB | 3aHATHE,
CTaHIAPTHBIX o OTIPEJICNICHUIO | METAJVIOB M HEMETAJUIOB | JJabopaTopHas
UCIBITAaHUH o | pusuko- 174 1704 coeMHEHUH, | paboTa,
OTIpEIeNIEHUIO MEXaHUYECKUX croco00OB WX TOJIYUYEHHUS | TECTUPOBAHUE,
¢buzuko- CBONCTB U | U OCHOBHBIX 00JacTeil | KOHTPOJIbHAS
MEXaHUYECKUX TEXHOJIOTHYECKUX PUMEHEHUSL. paboTa, 3Kk3aMeH
CBONCTB U | IOKazarenen
TEXHOJIOTHYECKUX | UCIOJIB3yEeMBIX B
MoKazareseu MAaIIMHOCTPOCHUU
HCIOJIb3YEMBIX HEOPraHUYeCKUX u
MaTepuasoB U | OpraHu4eCcKuX
TOTOBBIX  M3JEJHIl | MaTepuanoB
(TTK-16) Ymers: [IpumeHeHue [Ipaktrnueckoe

BBITIOJIHATH PacyeThl U | MPUOOpeTaeMbIX 3aHATHE,
9KCIIEPUMEHTAJIbHOE TEOPEeTUYECKNX 3HaHUH | JabopaTopHas
omnpeneneHue (GpU3MKO- | IUIsl pelIeHus: pacyeTHbIX | paboTa,
MEXaHUYEeCKHX 3a]a4 C MCIOJIb30BAaHUEM | TECTUPOBAHUE,
CBOMCTB MarepuasoB, | pa3IUYHbIX METOJIUK. KOHTPOJIbHAS

UCIIOJIb3YEMbIX B pabora, SK3aMeH
MAIIMHOCTPOCHUH

Baagern: Brnanenne pacuerHbiMu | [IpakTuueckoe
- HaBBIKAMH paboOTHI C | popmynamu IS | 3aHSATHE,
pacyeTHBIMU pEeIICHUST pPAcUeTHBIX U | JabopaTopHast
dbopmynamu, pemiath | SKCIIEPUMEHTAIbHBIC pabora,
pacyeTHbIe M | 3aJja4yd [0 PpacTBOpaM, | TECTUPOBAHUE,
JKCIIEPUMEHTAJIbHBIE SJIEKTPOXMMHH,  XUMHUHU | KOHTPOJIbHAs
33Ja4yl = 110  XHUMHHU | DIIEMEHTOB. paboTa, dK3aMeH
(B1);

- criocobamu

MOJIEJIUPOBAHUS

JKCIIEPUMEHTA 1o

OIIPENEICHUIO CBOMCTB
Matepuanos (B3).
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6.2 IlIxa/ia oneHNBaHUS IVIAHUPYEMBIX Pe3yJIbTAaTOB 00y4eHus!

6.2.1 Texymmii u py0e:KHbIi KOHTPOJIb
B pamMkax Tekymero u pyoexHOro KOHTPOJIS 0 IUCIUILTIHE CTYACHT MOXET HabpaTthb 110
70 Gayu10B

|CeMeCTp [Ixana oueHMBaHUS
0-35 Gaynos 36-50 6amnoB 51-60 6amoB 61-70 6amioB
7, | YactuuHoe IlonnoC WA ITonnoe unu | IloaHOE mOCemIeHNE

8 MOCEIlEHUE YaCTUYHOE YaCTUYHOE ayIUTOPHBIX
ayIUTOPHBIX HoCelleHue HoceleHue 3aHSTUH.
3aHATUN. ayJAUTOPHBIX ayJUTOPHBIX ITonHoe
HeynosnerBopuren | 3aHATHIA. 3aHATHIA. BBITIOJTHEHUE 51
bHOE BBIMOJHEHUE | YacTuuHOE [Tonnoe 3aIuTa
7a00pAaTOPHBIX U | BBIIIOJIHEHUE Y | BBITIOJIHEHUE U 1a00OpaTOpPHBIX U
MPAKTUYECKUX 3ammTa 3almTa MPaKTUYECKUX
pabor. [Inoxast | maGopaTopHbIX  ® | TAOOPATOPHBIX U | 3aHATHH.
MOJITOTOBKA K | IPaKTHYECKUX MPaKTUYECKUX Brimonaenue
OaITEHO- pabor. pabor. KOHTPOJIBHBIX
PEUTHUHTOBBIM Brimonsenue Beimonnenue | paboT,  TECTOBBIX
MEPOTIPHUATHSIM. KOHTPOJIBHBIX KOHTPOJIBHBIX 3aJlaHUi Ha OIEHKH
Crynent He | pabOT,  TECTOBBIX | pabOT, TECTOBBIX | «OTIHYHOM.
JIOITYCKaeTCst K | 3aJaHUl Ha OLIEHKU | 3aJaHui Ha
MIPOMEKYTOUHOU «YIOBJIETBOPUTENb | OLIEHKH
aTTeCTaluu HOY. «XOPOLLIOY.

6.2.2 IlpomeskyTOYHAsI aTTeCTAIUSA
OrneHka pe3ysbTaTOB OCBOCHHS y4eOHOW MUCHUIUIMHBI B 1 ceMecTpe MpOBOAUTCS TIO
IIKajle, UCIOJIb3YeMOH Ha IK3aMEeHe:

36-60 OayuloB 110
UTOTaM TEKYILETro

u pyOeXHOTO
KOHTPOJIA, Ha
9K3aMEHE He Jail
MOJIHOTO ~ OTBETa
HAU  Ha  OJMH
BOTPOC.

CryneHT umeer
36-45 OGamnoB TO
WUTOraM TEKYIIEro

u pyOex)HOTO
KOHTPOJI, Ha
9K3aMEeHe Ja
MOJIHBIN OTBET

TOJIBKO Ha OJHH

50 OamioB 1O
UTOTaM TEKYIIETo W
pyOEKHOTO
KOHTPOJIS, Ha
JK3aMeHe Jan
MOJIHBI OTBET Ha
OJIMH  BOMpPOC U
YaCTUYHO
(OTHOCTHIO)

OTBETHJI Ha BTOPOH.
Crynent umeer 46-

60  OamioB 1O
UTOTaM TEKYIIEro W
pyOEXKHOTO

KOHTPOJIS, Ha
JK3aMEHe Jan

Cemectp IIIkana oreHNBaHUI
HeynosnerBo VY oBieTBOpuT Xopouio OtnanyHo
PHUTEITBHO €IbHO (81-90 6ammoB) (91-100
(36-60 (61-80 6ammoB) 0aJJIoB)
OayIoB)
8 Crynent nmeer | CtyaeHt umeer 36- Crynent umeer | CTyneHT UMeeT

51-60 6annoB no
UTOTaM TEKYIIETO U
pyOeKHOTO
KOHTPOJIS, Ha
9K3aMeHe Jall
MOJIHBIM OTBET Ha
OJIUH BOTIPOC U
YaCTUYHO
(TIOTHOCTHIO)
OTBETHJI Ha BTOPOH.
CryneHT umeer
61 — 65 GayioB MO
UTOTaM TEKYIIETO U
pyOeXKHOTO
KOHTPOJIS, Ha
HK3aMEHe Jall

61-70 OamwtoB 11O
UTOTaM TEKYIIETO

u pyOeKHOTO
KOHTPOJIS, Ha
9K3aMeHe hit:h

MOJIHBIA OTBET Ha
OIMH BOTPOC H
JaCTHYHO
(TIOTHOCTHIO)
OTBETHII
BTOPOM.

Ha
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BOIIPOC

MOJIHBI OTBET Ha
OJMH BOMNPOC WIIU
YAaCTUYHO OTBETHII
Ha 00a Bompoca.

CTyneHT uMmeeT 1o

UTOTaM TEKYIIETO H
pyOexxkHOTO

KOHTPOJIS 61-70
0aioB Ha

JK3aMEHE He Jai
MOJIHOTO OTBETa HU
Ha OJIMH BOIIPOC.

MOJIHBIA OTBET Ha
OJIMH BOTIPOC U
YaCTHYHO OTBETHUII
Ha BTOpoil. CTyeHT
nmeet 66-70 GamioB
10 UTOTaM
TEKYIIETro U
pyOexxHOrO
KOHTPOJIS, Ha
sK3aMeHe) aal
TTOJTHBINA OTBET
TOJILKO Ha OJUH
BOIIPOC.

IOpaiit:, 2015. - 898c.
2. I'mmakxa H.JIL. 3amaun u ymnpakHeHus 1o oOmieil XuMuu: ydel.-IpakThd. Mmocoodue

7. Y4eOHO-MeTOANYECKOEe o0ecmeueHue TUCHATIINHBI

7.1. OcHoBHas1 quTEpaTypa
1. 'maaxa H.JI. O6mas xumus: yaeOHuK a1 6akanaBpoB-18-e uza. nmepepad. u gom. — M.:M3x.

OakamnaBpoB. 14-e u3a. nepepad. u mon. — M.: U3a. FOpaiit, 2014. — 236 c.
3. KapoB A.A., Ompoesa P.3., XKwmmoa C.b., XacanoB B.X., Mwupzoes P.C. Xumus

KOOPAMHAITMOHHBIX coennHennii. Metoa.mocooue- Hanmpunk: Kab.-bank. YH-T, 2012. -64c.
4. OBC KBI'Y - http://lib.kbsu.ru/ElectronicResources/ElectrinicLibrary.aspx

ittt

5. IeBenbkoB A. B. KommiekcHbie coeawHeHHs (IporpamMma JIGKIIMH W PEKOMEHIAIMH K

CEMHHapaM B Kypce Heopranudeckoi xumun) M.: uza. MI'Y, 2007 r.
http://www. chem.msu. su / rus/teaching/ shevelkov 2.pdf
6. Tpetpsaxos 1O. /1., lleBenskoB A. B., I'ymuinn E. A. MrocTpaTuBHBIN MaTtepual K JEKIUSAM

1o Heopranudeckoi xumun (2013/2014 y4. roxn).
http://www.chem.msu. su / rus/teaching/ thermo/ welcome. Html

1. Kapor A.A., Mykoxesa P.A., Koukapos XX.A. u np. OO1mias u HeopraHudecKas XUMUS:

7.2. lonoJTHUTEIbHAS JIUTEPATypa

VuebHoe nmocodue. -Hanpunk Kad.-bank. Yu-T1, 2013. -63c.

2. . [TaBnoB H.H. O6mias u neoprannueckas xumus. — M: Jlpoda, 2014.
3. Koposun H.B. O6mas xumus. — M.: Beiciias mrkona,2014.

. Jlyunnckuii I'.Il. Kypc xumuu. O6mas Xumusi, XUMUsi KOHCTPYKIIMOHHBIX MaTepuanoB. —M.:
Bricmas mkona,1985.
. Tpetbsixos 10./]. Heoprannueckas Xxumust. XuMusi 3JIEMEHTOB: YUeOHUK Ui BYy30B: B 2
kHurax. -M.: Xumus, 2008,
. Heopranunueckas xumus. B 2 kaurax// Ilog pen. FO.J1. Tpetbskosa. - M.: ACADEMA, 2004.
. [paiisep 3.J1. Heoprannueckas xumus. B 2 tomax. - M.: Mup,2004.
7.3. llepuoanyeckue U3IaHUs
. KypHan HeopraHn4ecko XUMHUH
. Kypnan obmieit xumun
. KXypnan ¢pusznueckoit xXumuu
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. MeTonnueckue yKa3aHus 10 NPOBeJeHHUIO PA3JIHYHbIX Y4eOHBIX 3aHATHH, K KypCOBOii
paboTe U APYruM BHIAM CaAMOCTOSITEIbHOMH 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., XaksmeBa 3.B.. Koukapos XK. A., luarpammer Jlatumepa, @pocra

u IlypOe mpu M3y4yeHUU 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 XuMHusi: 3aJaHus

U METOJUYECKHE PEKOMEHIAIMU JJig caMOCTosiTeNbHOM paboTel. Hampuuk: KaGapauno-

bankapckuit Yausepcurer, 2011- 55 c.

4. TxamoxoB H.U., Ksapos A.A., UepkecoB b.X., Bunnmxesa M.K. O0mas u HeopraHudeckas

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

VYuusepcurer, 2009. — 47 c.

5. Kapos A.A., Ompoea P.3., XKwmmoa C.b., XacanoB B.X., Mwupzoes P.C. Xumus

KOOPAMHAIIMOHHBIX coennHeHnid. MeTto. mocooue- Hanpumk: Kab.-bank. Va-1, 2012. -64c.

6. Kapor A.A.. XKunosa C.b.. Koukapos XK.A. u ap. O0m1as 1 HeopraHuueckast XuMusi: 3aaHus

U METOJUYECKHE PEKOMEHIAIMU I caMOCTosiTeNnbHOM paboTel. Hampuumk: KabapauHo-

bankapckuit Yausepcurer, 2011- 55 c.

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

XUMUS: 3aJaHuss W MeTojauueckwe pekoMmeHmanuu. — Hampumk: Kabapauno-bankapckumii

Yuusepcurer, 2009. — 47 c.

8.XacanoB B.B., Xunosa C.b., BunmmwkeBa M.K., Uepkecop 3.A. Xumusa: JlabopaTtopHbrii

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

9.XacanoB B.B., KsapoB A.A., Xunosa C.b. m ap. Xumus HeMmeramuioB JlaGopaTtopHblid

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

10.KoukapoB X.A., Kapo A.A., Txamokor H.U., Tem6oToB b.K. O0mas u HeopraHuyeckas

XUMUSL: JabopaTopHbie paboTel — Hanpumk.: Kao. - bank. yu-1, 2010. — 124c.

7.6 Ilepeyenn npodeccuoHAIBbHBIX 023 JAHHBIX 1 HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

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

2. http://www.scopus.com — Sciverse Scopus wusmarenbctBa «ib3eBup. Hayka u
TexHoJIorun». PedepaTnBHas U aHanuTHYeCKas 06a3a JaHHBIX

3. http:/elibrary.ru — OnexTpoHHas OUOINOTEKA HAYYHBIX MTyOTUKAIHHA.

4. http://polpred.com — O630p CMU Poccum u 3apydesxps. [lomaHble TEKCTHI + aHATUTHKA
n3 600 uzganumii mo 53 otpaciasam
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5.  https://www.gost.ru/portal/gost//home/standarts - @enepanbHOEe areHTCTBO IO
TEXHUYECKOMY PETYIUPOBAHUIO U METPOJIOTUH
6. http://www.consultant.ru/ - cnpaBouHo-npaBoBas cucrema Koncynprant [liroc

7.7 IlIporpaMmMHoe o0ecniedeHUe COBPeMEHHBIX HH(POPMALMOHHO-KOMMYHHKANMOHHBIX
TeXHOJIOT Uil

[Ipu poBeaeHNY 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 CtanmapTHbiii
Russian Edition AO «JIaboparopus Kacriepckoro»; Dr.Web Desktop Security Suite ArTHBUpYC
+ Llentp ynpasnenus, OO0 «/lokTtop BeO»

Cucrema nuctaniiioHHOTO 00y4yeHust Mirapolis, OOO «Mupamnomnucy
€80000H0 pacnpocmpansemvle NPOCPaAMMbL.:

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

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

— Far Manager - KOHCOJBHBIN (ailJIOBBIA MEHEIKEp U1 ONEPALMOHHBIX CHCTEM
cemeiictBa Microsoft Windows.

StduViever - mporpamma ais urenus daiinos DjVu, NIFF u ap.

8 MarepuajibHO-TeXHHYECKOe o0ecredeHne TUCUUIINHbI

3aHATHA 10 AUCITUIUIMHE TPOBOIITCS B CHEIMUATHHO OOOPYJAOBAHHBIX MOMEIICHUSIX
(aymuTopusix) JUIsl TIPOBEACHMS 3aHATHH JICKITMOHHOTO THIA, MPAKTHYECKUX U JTAOOPaTOPHBIX
3aHSATUM, TPYNNOBBIX W HUHIUBUAYAIbHBIX KOHCYIbTALMWA, TEKYIIETO KOHTPOJS U
MIPOMEXYTOUYHOM aTTecTaluu. AyAUTOPUH YKOMIUIEKTOBAHbI CHEIMATIM3UPOBAHHON MeOebio U
TEXHUYECKUMU CPEJICTBA OOYyYEHHUs, CIYKAIIUMU JJIs MpeacTaBieHus] HHPopManuu OOoJIbIION
ayJUTOPHUH.

Jlns  mpoBeneHuss 3aHATUN  JIGKIMOHHOTO THUNA HMMEIOTCS  JIEMOHCTPAMOHHOE
000pyI0BaHNE U y4eOHO-HATJISTHBIE TIOCOOUSI.

JlaGoparopHbie pabOTHl MPOBOJAATCS B Y4eOHO-HAYUHBIX JIaOOpATOPHUAX, OCHAIIECHHBIX
BCEM HEOOXOIUMBIM HaOOPOM XMMHUYECKOW MOCYIbl, PEAKTUBOB, COBPEMEHHBIMHU MPUOOpaMH U
00opynoBaHUEM, HCIIOIb3yEMbIM B IIpOIlecce 00YUYEeHUS CTYICHTOB.

Jlis camocrosiTeNbHOM paboThl O0YydYaIOIIMXCS HUMEIOTCS TOMEIICHHS], OCHAICHHbIE
KOMIIBIOTEPHON TEXHUKOM C BOBMOYKHOCTBIO MOJIKIIOUEHUS K ceTh "MHTepHeT" n oOecriedeHuem
JIOCTYTIa B AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPely OpraHu3alllu.

9 OcoO0eHHocTM peaqu3alUM JAUCHHUIUVIMHBI VIS HHBAJWAOB W JHMI C
OrpaHNYeHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

JlJis CTYAEHTOB C OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU 3JI0pPOBbS CO3JIaHbl CIielMaIbHbIC
yCcIoBUSL Ui TONydeHHs oOpa3oBaHus. B 1ensX [JOCTYMHOCTH TMOJYY€HHUS BBICIIETO
oOpa3oBaHusl 1Mo 00pa30BaTENbHBIM IMPOrpaMMaM HHBAIWIAMH U JIMIAMH C OTPaHUYCHHBIMU
BO3MOXHOCTSIMU 3/IOPOBBSI YHUBEPCUTETOM 00ECIIeunBaeTCs:

1. AnbprepHartuBHas Bepcus oOQUIMATbHOTO caita B ceTu «VHTepHET» I
CI1a00BUISAIINX;

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

- TPUCYTCTBHE ACCHUCTEHTA, OKAa3bIBAIOLIEr0 OO0ydarmeMycss HEOOXOIUMYIO MOMOIIb,
nyOnupoBaHUE BCIyX CIPaBOYHON WMH(GOPMAIMKM O PACIUCAHUM Y4EOHBIX 3aHATUN; HaAUYHe
CPEICTB JUISl YCHUJIEHHS OCTaTOYHOTO 3peHUs, OpaleBCKOl KOMIBIOTEPHONH TEXHHKH,
BUJICOYBEIMUUTENCH, TMPOrpaMM HEBU3YallbHOTO JOCTynma K HWH(OpManuu, MOporpaMm-
CHUHTE3aTOPOB PEUYH U JAPYTrUX TEXHUUYECKUX CPENICTB MpueMa-nepenaun yaeOHoi napopmaiuu B
JOCTYIHBIX (popMax AJis CTYJCHTOB C HAPYIICHUSMH 3PEHUS,

- 3aJJaHUs JUIS BBIMIOJTHEHUS HA HK3aMEHE 3aUUTHIBAIOTCS aCCUCTEHTOM;

- 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 CTYJICHTY HEOOX0AUMYIO
TEXHUYECKYI0O MOMOIIb C YYETOM HHIMBUAYAIbHBIX OCOOEHHOCTEH (OH MOMOTAeT 3aHATh
pabouee MecTO, MepPeIBUTATHCS, TPOUNUTATh U O(OPMHTH 33/JaHUE, B TOM YHCJIE 3alUCHIBAs 1O/
JTUKTOBKY);

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

4. Jlns MHBaIMJIOB M JIMLl C OTPAHUYEHHBIMU BO3MOXHOCTSMHU 3]I0pPOBBS, HMMEIOLINX
HapyIIEHUs] ONOPHO-/BUraTeNIbHOTO ammapaTa, CO3JlaHbl MaTepHAJIbHO-TEXHUUYECKUE YCIOBUS
o0ecreynBaroOye BO3MOXKHOCTh OECIPEMSITCTBEHHOTO JOCTyNa OOyJaromuxcss B YydeOHbIC
MOMEILIEHUs], OObEKTy NUTaHMs, TyaJeTHbIE W JpYrHue IOMELIEHUS YHHMBEPCUTETa, a TaKkKe
NpeObIBaHUS B YKAa3aHHBIX MOMEUIEHUIX (HAIMUMe PacIIMPEHHBIX JIBEPHBIX IPOEMOB, IOPYUHEH
U APYTUX MNPUCIOCOOIEHUN).

- TNHUCbMEHHbIE 3aJlaHUSl BBIMOJHSIOTCS HA KOMIIBIOTEPE CO CHEIHATN3HPOBAHHBIM
MIPOrpaMMHBIM 00€CTeYeHUEM WIIM HaAUKTOBBIBAIOTCS] ACCUCTEHTY;

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

OOyuaromuecs M3 4YHUCla JUI C OTPAaHMYEHHBIMU BO3MOXHOCTSMH 3I0POBbsI OOECIEUEHBI
AJIEKTPOHHBIMU 00pa3oBaTeIbHBIMU pecypcamu B (hopMax, aJanTUPOBAHHBIX K OTpaHUYEHUSIM
UX 370poBbs. JJig caMOCTOSATENbHON paboOThl CTYIEHTOB 000pyA0BaHa ayautopus 145 riaaBHOTO
y4eOHOTO KOpITyCa.

JIUCT UBMEHEHUWM (nomoaHeHmuii)
B paboueii mporpaMMe TUCITUTITHHBI « X UM
1o HampasjeHuto moAroToBku 15.03.02 TexHnonorudeckue MamHbl 1 000py0BaHUE

Ha y4eOHBIH TOT
Ne yieMeHT ( IyHKT) IlepeyeHb BHOCUMBIX Mpumeuanue
n/n PIL H3MeHeHMIi (M0moJIHeHuil)

OO6cyx1eHa U peKOMEHIOBaHa Ha 3acelaHnu Kadeapbl HEOPraHUYecKo U pu3nueckoit
XUMHH
pOTOKOJ Ne OT « » 20 r.

3aBenyrouuii kadeapoit
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