JEITAPTAMEHT OEPA30BAHUS UBAHOBCKOM OBJIACTH
OBJIACTHOE T'OCYJAPCTBEHHOE BIO/IZKETHOE ITPO®ECCUOHAJIBHOE
OBPA3OBATEJIBHOE YYPEX/JIEHUE
«KMHEINEMCKHWH TEXHOJOTUYECKHA KOJIEIAK»

PABOYAS MTPOITPAMMA YUYEBHOW JUCHUIIJIMHBI

01b.11 XUMUSA

CriennajibHOCTh

09.02.06 CeTeBoe U cCTEMHOE AIMUHICTPUPOBaHME
YpoBeHb MOJATOTOBKU — Oa30BbIN

KBanudukanus - ceTeBol U CUCTEeMHBIN aIMUHUCTPATOP

2022r.



PabGouas mporpamma y4eOHOM JAMCHUMIUIMHBI — pa3paboTaHa Ha  OCHOBE
denepanbHOr0 TOCyIapCTBEHHOTO 00pa3oBarTenbHOro cranaapra (ganee — GI'OC)
cpenHero  mpodeccuonanpHoro  obpazoBanus  (mamee —  CIIO) 1o

cnenuanbHocTH(9.02.06 CeTeBoe U cMCTEMHOE aIMHUHUCTPUMPOBaHHe.

CoOCTABUTEIIL: 3abanyeBa Hatanes FOproeBHa, npenojiaBaTeb

(I)aMI/IJ'II/IH, HHHUIHKAJIBI, TOJDKHOCTH

PaccmoTpeHo Ha 3acegaHMM y4eOHO-METOJUYECKOrOo OObEeIUHEHUs 10
npeaMeTHbIM oOnacTsaM «Pycckuil s3p1k M JuTepatypay, «PomHoil (pycckuil)
3bIK», « THOCTpaHHBIN sI3bIK», «OOIIeCTBEHHBIE HayKny, «Dusnueckas KyibTypa,
HKOJIOTUSL M OCHOBBI 0€30MaCHOCTH KHU3HEIAeATeIbHOCTH», «MareMaTtuka u
uH(popmaTrka», « ECTeCTBEHHbIE HAYKN

[Tpotokon Ne 1 ot « 31 » aBrycra 2022T.

PexomennoBana MeToanyecKuM COBETOM

[Tpotokon Ne 1 ot «31 » aBrycta 2022 1.



COJEP)KAHUE

. OBIIASI XAPAKTEPUCTHKA PABOYEIl TPOTPAMMBI
YYEBHOM JUCHUTILINHBI

CTPYKTYPA Y COIEP)KAHUE YUYEBHOM JUCIIUILINHBI
. YCJIOBUA PEAJIM3AIIMNYYEFHOMN JUCHUTLIAHBI

. KOHTPOJIb U OLEEHKA PE3YJbTATOB OCBOEHUS
YYEBHOM JUCLUAILIUHBI

23

26



1.0BIAA XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI YYEBHOU
Jincoumianasl O/16.11 Xumus

1.1. MecTo ucuMIJIMHBI B CTPYKTYPe OCHOBHOMH 00pa30BaTe/IbHOM NPOrpaMMbI:

Vuebnas nuciuminaa OJ16.11XumMus sBisieTcss 00s3aTCIbHON YacThIO
0011e00pa30BaTeIbHOr0 IUKIA OCHOBHOW 00Opa30BAaTEIbHOW MPOrPaMMbI B COOTBETCTBUU C
OI'OC COO mno cnenuanbHocTH 09.02.06 CeTeBoe M CUCTEMHOE AIMUHUCTPUPOBAHUE
VYyebnas aucruiuimHaoOecriedynBaeT  (GopmupoBaHue TPOPECCHOHANBHBIX M OOIIUX
KOMIIETeHIIMH IO OCHOBHBIM BHaM JesTenbHOCTH nocnennanbHocTH 09.02.06 CeteBoe u
CHUCTEMHOE a/IMUHUCTPUPOBAHUE.

Ocoboe 3HaUYeHHE TUCIUTIIINHA UMEET TPU (POPMHUPOBAHUHU U PA3BUTHH OOITUX KOMIIETCHITUI:
OK.02 OcymiecTBasTh NOUCK, aHATU3 U WHTEPIpETAlni0 UHPOPMAIUU, HEOOXOTUMOU IS
BBITIOJIHEHUS 33]71a4 MPO(EeCCUOHATBLHOM IS TEIIbBHOCTH

OK.03 IlmanupoBaTh M peaNnU30BBIBATH COOCTBEHHOE MPO(ECCHOHATBFHOE W JIMYHOCTHOE
pa3BUTHE.

OK.04 PaGorarh B KOJUIGKTHBE U KoMmaHje, d(PpPEKTUBHO B3aMMOJCHCTBOBATH C KOJIJIETaMH,
PYKOBOJICTBOM, KJINEHTAMH.

OK.05 OcymiecTBasTh YCTHYIO U TUCBMEHHYI0O KOMMYHUKAITUIO HA TOCY/IAPCTBEHHOM SI3BIKE C
y4eTOM 0COOCHHOCTEH COMMAIILHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK.06 IIposiBisTh TIpa’KIaHCKO-MATPUOTHYECKYI0 MO3ULHUI0, JIEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHHE HA OCHOBE TPAAUIIMOHHBIX OOIIEUEIOBEYECKUX IIEHHOCTEH.

OK.07 CopnelicTBOBaTh COXPaHEHUIO OKPYKAIOILIEH cpefbl, pecypcocOepexeHuto, 3pHeKTUBHO
JIECTBOBATh B UPE3BBIYANHBIX CUTYyaIUsX.

OK.09 Hcnonb3oBaTh HHPOPMALIMOHHBIE TEXHOJIOTHH B MIPO(GECCHOHATBHOM 1€ATEIbHOCTH



1.2. leap 1 niiaHupyeMble pe3yJbTaThbl 0CBOCHHS IMCIHUIIIMHbI:

B paMKax HporpaMmbl yqe6H0171 JUCHUITIIMHBI O6y‘IaIOH_II/IMI/IC$I OCBanMBAKOTCA OCHOBHBIC BHbI

JESITeIbHOCTH (Ha YPOBHE Y4eOHBIX JICHCTBUIA):

Kon ! VYmMmenusa 3Hanusg
IIK, OK
BBeagenue
0OK.02-07; OLieHKA BIUSHASA XUMHUYECKOTO OObscHeHHE XUMUYECKHUX SIBJIEHUH,
OK.09 3arpsiI3HEHUS OKpY KaroLei MPOUCXOIAIINX B IPHPOJE, OBITY
Cpe/bl Ha OpraHu3M YeJloBeKa U Y Ha NMPOU3BOJCTBE.
JIPYTHUE KUBbIE OPTaHU3MBI.
OK.02-07; Pa3nen 1.00masi 1 HeopraHuyeckasi XuMHsI.
0OK.09 Tema 1.1. OcHOBHBIE OHSITUA U 32AKOHBI XUMHHU
YMeHue naBath onpeaesieHUue u DopMyIHpPOBAHUE 3aKOHOB
ONEPUPOBATH CICAYIOIIUMHU COXPAHEHUS MacChl BELIECTB U
XHUMHUYCCKUMU MOHATHAMH: IIOCTOSIHCTBA COCTaBa BEIIICCTB.
BCIIIECTBO, XUMHUUCCKUU DJIICMCHT, YcraHoBKa NIPUYMHHO-
aTOM, MOJIEKYJ1a, OTHOCUTEIIbHBIE CJIEICTBEHHOM CBSI3U MEX]Y
aTOMHAsI M MOJIEKYJISIpHAs MacChl, COAEPKAHUEM ATUX 3aKOHOB U
WOH, aJUIOTPOIHSI, U30TOIIBI, HaMCaHUEM XUMHYSCKUX
XUMHYECKasl CBSI3b, (dhopMyII U ypaBHEHUH.
3JIEKTPOOTPHULIATEIIBHOCT, VYcTaHOBKa 3aBUCUMOCTU MEXAY
BaJICHTHOCTb, CTCIICHb OKUCJICHHUS, KaQ4eCTBEHHOMN U KOJMYECTBEHHOMN
MOJIb, MOJISIPHAsI Macca, CTOPOHAMHU XUMHUUYECKUX
MOJIIPHBIA 00BEM ra3000pa3HbIX 00BEKTOB M MPOIIECCOB.
BEILIECTB, BEILIECTBA MOJIEKYJISPHO-
0 U HEMOJIEKYJISIPHOT'O CTPOEHHS,
pacTBOPBI, ANEKTPOIUT U
HEDJIEKPOJIUT, JIEKTPOJIUTHYECKAS
JIUCCOITMAIINS, OKUCITUTEIb U
BOCCTa-HOBUTEIIb, OKUCJIIEHUE U
BOCCTAHOBJICHIE, TCILIOBOM
s ekt peakiuu, CKopocThb
XAMHYECKOW PEaKInu, KaTalaus,
XWMHYECKOE PAaBHOBECHE,
0K.02-07; Tema 1.2.11epuoanyecknii 3aK0oH U NEPHOANYECKAA CHCTEeMa XMMHYECKHX
0OK.09 3jemeHTOB [I.A. MeHaesieeBa U cTpOeHHE aTOMA

OO6bscHenne (U3NYECKOTo CMbICIa
CUMBOJIUKH MTEPUOTUIECKON
Ta0JIAIIBI XUMUIECKIX
anemenToB 1. 1. Menneneepa
(HOMEpOB AyIeMeHTa, epuoa,
TPYNIBI) ¥ YCTAaHOBKA MPUYHHHO-
CJIEZICTBEHHOM CBSI3U MEXITY
CTPOEHHUEM aToMa U
3aKOHOMEPHOCTSIMHU U3MCHCHHS
CBOICTB 2JIEMEHTOB U
00pa30BaHHBIX MU BEIIECTB B

VYcTaHoBKa DBOJIOIMOHHON
CYIIIHOCTH MEHJIEJIEEBCKOU U
COBpEMEHHOM (POpPMYITHPOBOK
nepuoanydeckoro 3akona 1. 1.
Menneneesna.

XapaKTepucTUKa 3JIEMEHTOB MaJIbIX
1 OOJIBIINX TIEPHOJIOB TIO0 UX
noJjoxeHuro B Ilepuoanueckoi
cucteme /1. 1. Menaeneera




nepuoaax u rpymnmnax.

OK.02-07;
OK.09

Tema 1.3.CtpoeHue BeniecTa

Pemenne pacueTHbIX 3a7a4 10
XUMHYECKHM (hopMyam u
ypaBHEHUSIM

VcranoBka 3aBUCHMOCTH CBOMCTB
XHMUYCCKHUX BECILIECTB OT
CTPOCHHUSI aTOMOB 00Pa3yIOIIHNX
HX XUMHUYECKHX DJICMCHTOB.

XapakTepucTHKa BaXKHEUIIINX
THIIOB XHUMHUYCCKHX CBI3CH U
OTHOCHUTEIBHOCTH STOH
THIIOJIOTHH.

OK.02-07;
OK.09

Tema 1.4

Boaa. PacTBopbl. DJIeKTPOJIUTHYECKAS JUCCONMAIUST

YMeHue n1aBath onpeeneHue u
OIIEpPUPOBATH CIIEAYIOIIUMU
XUMHYECKHUMH TTOHSATUSIMHU:
PacTBOPBI, HIEKTPOJIUT U
HERJIEKPOJIUT, IEKTPOJIUTHUECKA
s AMCCOLMALNS, OKUCITUTENb U
BOCCTa-HOBUTEJIb, OKHCIIEHUE U
BOCCTaHOBJICHHE.

BrinonHeHne XuMu4eckoro
HKCIEPUMEHTA B IIOJTHOM
COOTBETCTBUU C IpaBUIaAMU
0€30MacHOCTH.

Hab6monenue, dpukcanus u
OINMCAHUE PE3YIbTATOB
IIPOBEJIEHHOTO SKCIIEPUMEHTA

Hcnonp30BaHne KOMIBIOTEPHBIX
TEXHOJIOTUH JI1s1 00pabOTKU U
nepesayl XuMU4eCKOn
uH(pOopMaLnu U ee
IPEJCTaBICHUS B PA3TUYHBIX
bopmax

Cobmroienue nmpaBui 0€30MacHOro
oOpallleHus: C TOPIOYNMHU U
TOKCHUYHBIMH BEILIECTBAMH,
71a00paTOPHBIM 000PYIOBAaHUEM.

IToaroroska pacTBOPOB 3aJaHHOU
KOHIEHTpAIluHU B OBITY U Ha
IIPOU3BO/JICTBE.

OK.02-07;
OK.09

Tema 1.5

K.TlaCCI/I(l)I/IKaIIHﬂ HECOPTraHHYECCKHUX COCZ]l/lHeHI/Iﬁ H UX CBOiicTBa

Pemenue pacueTHbIX 3a1a4 10
XUMHUYECKUM (popmysam U
YPaBHEHUSM

Knaccudukanus BemecTs u
MIPOLIECCOB C TOYKH 3PEHUS
OKHUCJICHUS-BOCCTAHOBJICHUSI.

DopMyJIUPOBKa OCHOBHBIX
MOJIOKEHUN TEOPUH
BJIEKTPOTUTUYECKON
JIMCCOITMAIIMU U XapaKTePUCTUKA




B CBETE 3TOM TEOPUHU CBOMCTB
OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COCIUHEHUN.

0OK.02-07; Tema 1.6. XumMu4ecKkue peakiuu
OK.09
OTtpaxkeHue xuMu4eckux npouecco | Knaccudukanus XuMHuuecKkux
C IOMOIIBIO YPaBHEHUN peaKui 1o pa3InyHbIM
XUMUYECKUX PeaKui IPU3HAKaM: YHUCILy U COCTaBY
OO0BsicHEHHE CYIIIHOCTA XUMUYECKUX MPOJYKTOB U PEareHToB,
MIPOIIECCOB. TerIoBoMy G deKTy,
OO0OBbsicHEHHE 3aBUCUMOCTH CKOPOCTHU HaNpaBJICHUIO, Ga3e, HATNIHUIO
XUMUYECKOH PeaKuuu 1 KaTaau3aTopa, U3MEHEHUIO
MOJIOKEHUSI XUMUYECKOTO CTEIIEHEN OKUCIICHUS DJIEMEHTOB,
PaBHOBECHS OT PA3TUYHBIX 00pa3yoIuX BelIecTBa.
(dakTopoB
Omnpenenenre BO3MOKHOCTEN
MPOTEKAHUS XUMUYECKUX
MIPEBPAILECHHI B pa3IMUHbIX
YCIIOBUSIX.
CocraBneHue ypaBHEHUHN peakui
C IOMOIIBIO METO1A
AIIEKTPOHHOTO OanaHca.
0K.02-07; Tema 1.7MeTa/uIbl 1 HEMETAJLIbI
OK.09
Hcnons3oBanue B yueOHOU U XapakTepucTruka cocTaBa,
npodeccuoHanbHOM CTPOEHUSI, CBOUCTB, MOJYyUYEHHUS U
JeATETbHOCTH XUMUUECKHX NPUMEHEHHUS BaXKHEUIINX
TEPMUHOB U CUMBOJIMKH. metaioB (IA u Il A rpynm,
Pemrenue pacuetHbIx 3a1a4 1o AITIOMUHMS,JKeTe3a,
XUMUYECKUM (POopMyIiaM U XapakTepucTHKa COCTaBa,
YpaBHEHUSAM CTPOEHUSI, CBOWUCTB, NMOJTYYEHUS U
CobmroieHue npaBui MIPUMEHEHMSI BaKHENIINX
JKOJIOTUYECKHU TPAMOTHOIO Hemetamios (VIII A, VIIA, VIA
MOBEJICHUS B OKPYKAIOIIEeH TPYIII, a TaKkxke a3oTa u ¢ocdopa,
cpene. yriepojia U KpeMHHUsI, BOJIOPOJA)
U UX COCTMHECHUM.
0K.02-07; Pa3nen 2 Opranuyeckasi XuMusi
0OK.09 Tema 2.1.0cHOBHbIE NMOHATHS OPraHMYECKOH XUMHH U TEOPHS CTPOEHHUA
OPraHnvyeCKMX COCAMHCHUHN
Hcnonp3oBanue B yueOHON U @opMyIHpOBKa OCHOBHBIX
npodeccuoHaIbHON MOJIOKEHUN TEOPUHN XUMUYECKOTO
JEATETLHOCTH XUMHYECKHIX CTPOCHHUS OPTAHNIECKUX
TEPMUHOB U CUMBOJIUKH. COEIMHEHUI U XapaKTepUCTUKA B
VYcTaHOBKa 3aBUCUMOCTH MEXIY CBETE ITOM TEOPUU CBOMCTB
KaueCTBEHHOU U OCHOBHBIX KJIACCOB OPTraHUYECKUX
KOJIMYECTBEHHON CTOPOHAMM COETMHEHU I
XUMHUYECKUX O0BEKTOB U
IIPOLIECCOB.
OK.02-07; Tema 2.2¥Y1/1eBOIOPOALI M X MPUPOIHbIE HCTOUHHUKH
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OK.09

YMeHue 1aBath onpeesieHue u
OMEepUPOBATH CIIETYIOIIUMHU
XUMHYECKUMHU TTOHSITHSIMH:
YIJIEPOJHBIN CKEJET,
(byHKUIMOHATBHAS TPYIITIA,
MU30MEpPHsl, TOMOJIOTHSL.

OTpakeHre XUMHYECKUX
MIPOLIECCOB € MTOMOUIBIO
YpPaBHEHUI XMMHUUYECKUX PEAKIIUN

Brinonnenue XuMu4eckoro
AKCIIEPUMEHTA B MOJTHOM
COOTBETCTBUU C MPaBUIAMHU
0€3011acCHOCTH.

Hab6monenue, dhukcanus u
OINMCAaHUE PE3YIbTATOB
MIPOBEJICHHOTO SKCIIEPUMEHTA

[IpoBenenue caMoCTOATEILHOTO
MOMCKA XUMUYECKOM
uH(pOpMaLUU C UCTIOIb30BAaHUEM
pa3IMYHBIX UCTOYHUKOB
(HAyYHO-TIOMYJISIPHBIX U3JaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UHTepHeTa).

HazBaHue n3y4eHHBIX BEILLECTB 110
TPUBHUAIBHOMN WU
MEKIyHApOAHOU HOMEHKIIAType
Y OTPAKEHUE COCTaBa 3TUX
COCIMHEHU C IIOMOIIBIO
XUMHUYECKUX (POPMYIL.

XapakTepucTHUKa COCTaBa,
CTPOCHMS, CBOMCTB, IIOIY4YCHHUS U
IIPUMEHEHHUS] BaXKHEUINX
KJIACCOB YTIJIEBOJIOPOJIOB
(ayikaHOB, ITUKJIOAJIKA-HOB,
QJIKEHOB, aJIKUHOB, APEHOB) U UX
HanboJiee 3HAYNMBIX B
HapOAHOXO35MCTBEHHOM IUIaHE
IIPEICTABUTEIIEH.

OK.02-07;
OK.09

Tema 2.3 Kucjiopoacoaepxaniue oprannyecKue coeJMHeHus!

YMeHue 1aBath ONpeaeiiCeHue U
OIEPHUPOBATH CIEAYIOIIUMU
XUMUYECKUMHU IMOHATUAMMU:
YTJIEPOJIHBIN CKEJIET,
(byHKLIMOHATIbHAS TpYIINA,
WU30MepHsl, TOMOJIOTHS

OTtpakeHne XUMHYECKUX
IIPOLIECCOB € MTOMOUIBIO
YPaBHEHUN XUMUYECKUX pPEaKIUN

Ha3BaHue n3y4eHHBIX BEIIECTB 110
TPUBHAJIBHON WIH
MEXIYHAPOJAHOW HOMEHKIIAType
Y OTPAKEHUE COCTaBa ATUX
COEIUHEHUH C TIOMOIBIO
XUMUYECKUX (HOPMYII.

AHaNorn4Has XapakTepucTHUKa
BAKHEWIIINX IIPEICTaBUTENIEH
JPYTUX KJIaCCOB OPTaHMYECKHUX
COEMHEHUI: METAHOJIA U
9TaHoOJa, CJIOKHBIX Y(PUPOB,
YKUPOB, MBLJI, AJIbJIETHIOB
(dpopmanbrerunioB u
areTanabAeTHu/1a), KETOHOB
(amreroHa), KapOOHOBBIX KUCIIOT
(ykcycHoM
KHCIIOTHI, ) AHaJIOTHYHAS
XapaKTePUCTUKA BAXKHEUIIINX
MpeACTaBUTENEH IPYTUX KIAaCcCOB
OPraHUYEeCKUX COCTMHECHUM:
MOHOCaxXapuJ0B (TIIOKO3BI),
IucaxapuioB (caxaposbl),
nojrcaxapuaoB (Kpaxmasia u
LIEJUTIOJIO3BI),

0OK.02-07;

Tema 2.4 AzoTcoaep:xaniue opranndeckue coequHenus. lloaumepsl
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OK.09

YMeHue 1aBath onpeaesieHue u
OINIEpPUPOBATH CIEAYIOIINMHU
XUMHYECKHUMHU MTOHATUSAMHU:
YIJIEPOJHBIN CKEJIET,
(byHKUIMOHATBHAS TPYIITIA,
U30MEepHsi, FOMOJIOTUS

YcTaHoBKa MPU3HAKOB OOIIETO U
Pas3IMYHOIO B TUIIOJIOTHH
peaKumii 11 HEOPraHUYECKON U
OpPraHUYECKON XUMMH.

VYcraHoBKa 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX BEILECTB OT
CTPOEHUS aTOMOB 00PA3yIOIINX
UX XMMUYECKHX 3JIEMEHTOB.

HazBaHue n3y4eHHBIX BEILLECTB 110
TPUBHUAIBHOMN WU
MEXKIyHAPOAHOW HOMEHKIIATYPE
U OTpPaKEHUE COCTaBa TUX
COCIMHEHU C IIOMOIIBIO
XUMHYECKHUX (OPMYIL.

AHajornuHas xapakTepucTHKa

BAKHEUILNX MPEJICTaBUTENEH

JPYTUX KJIACCOB OPraHUYECKHUX

COEITMHEHUI: aMUHOKHCIIOT,

0€JIKOB, UCKYCCTBEHHBIX U

CHUHTETHYECKHUX BOJIOKOH, Kay4yKOB,

IJ1acTMacc

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCIHUILIAHBI
2.1. O0beM yueOHOI 1M CUMIIMHBI M BUAbI YU4eOHO0Il padoThl

Buj yueoHoii padoThl

O0beM yacoB

O0bem o0pa3oBaTebHON NPOrpaMMbl Y4eOHOM AU CHMIIIMHBI 78

B TOM YHCIJIC:

TeopeTudyeckoe o0ydeHue 68
nabopaTopHbIe PaOOTHI 6
IIPAKTUYECKNUE 3aHATUA 4
WHIUBUYaJIbHBIN ITPOEKT -
IIpome:xyroynass arrecrauuss B ¢opme auddepeHuHpoOBaAHHOIO 5

3a4yeTa
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2.2.TeMaTHYeCKHIi IUIAH U coaep:kaHue y4eOHOM IMCUMILTHHBI

HanmenoBanue Conep:xxanue yueOHOro MaTepuaia u (popMbl OPraHU3ANNHU AeATeIbHOCTH O6bem B yacax Koant 3
pa3aeioB U TeEM 00y4JaIoIIHXCS KOMHIETCHIIHU
¢popmupoBan
HI0 KOTOPBIX
CIocoOCTBYET
JJIEMEHT
MpPOrpamMMbl
1 2 3 4
BBeaenne Hayunble meToAbl MO3HAHUS BELIECTB M XUMHUYECKHUX SIBJIEHHM. PoJib SKCIEpUMEHTa U TEOpUHU B 2 0K.02-07;
XUMHUH. MoOJenmupoBaHue XUMHUYECKUX MPOIECCOB. 3HAUCHWE XUMHH TPH OCBOCHHH 0OK.09
crrennanbHOCTH CIIO TexHmdeckoro npoduis mpodecCHOHATBPHOr0 00pa30BaHMs.
Paznea 1.
Oomas n 44
HeOpraHm4yecKasi XuMust
Tema 1.1. Conep:xanue yueOHOro MaTepuaJia OK.02-07;
OcHoBHble moHsiTHS W | 1.OcHOBHBIe TOHATHA XuMHH. BemecrBo. AtoM. Mosekyna. XUMHUECKUN DJICMEHT. 2 OK.09
3aKOHbI XUMMH Amnorponus. Ilpocteie ©  cnoxHble BemecTBa. KadyecTBEHHBIM W KOJWYECTBEHHBIM COCTaB
BemiecTB. XHUMHUYECKHE 3HAaKM U (opmynbl. OTHOCHUTENBHBIE aTOMHAs U MOJIEKYJISPHAS MacChl.
KonugectBo BemecTna.
IIpoduabubie U MPogecCHOHATBLHO-3HAYMMBIE JJIE€MEHTHI COdepP:KAHUS.
AmnotponHble MomuduKanuu yriepoga (amMas, rpadwur), Kuciopoaa (KHCIOPOJ, 030H), OJIOBA
(cepoe u Genoe 0JI0BO)
JdemoncTpanmuu. Mogenn aTOMOB XHUMHUYECKHX DJIEMEHTOB. MOAENH MOJEKYJT TpPOCTHIX U
CIIOKHBIX BemlecTB (Imapo-ctepxHeBble W Crioapra-bpurieba). Kommeknus mpocThIX W CIOXKHBIX
BemiecTB. Hekoropble  BemiecTBa KOiMM4YecTBOM | Moib. Mojenb MOJNSpHOTO o0beMa Ta30B.
Amorpornus hocdopa, KHCI0poa, 0JIOBa.
2. OcHoBHbIe 3aKkoHbI XuMHHM. CTeXHMOMETpUs. 3aKOH COXPAaHEHHS MacChl BELISCTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEILIECTB MOJIEKYJIIPHOU CTPYKTYpHL. 3aKOH ABOrajpo U CIEACTBUS UX HETO. 2

PacueTHble 3a/1aun Ha HaXOXJIEHUE OTHOCUTEIBHON MOJIEKYJISPHON MaccChl, OMPEJEIEHUE MACCOBOM
JOJIN XUMHWYECCKHUX 3JIEMCEHTOB B CJIOKHOM BEUICCTBE.

IIpodgniabubie 1 npodeccHOHAIBLHO-3HAYHMBbIE JJIEMEHTHI CONepPKaAHMS.

[loHATHE 0 XMMHUYECKOH TEXHOJOTMH, OMOTEXHOJIOIMH M HAHOTEXHOJIOTHH.
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Tema

1.2 Ilepuoauyeckuii
3aKOH H
nepuoguyecKas
CHCTeMa XMMHU4YECKHX
jaementoB JI.H.
MenpeJieeBa u
CTPOEHUE aTOMa

Conep:xanue yueOHOro MaTepuaJa

1.Mepuognueckuii 3akon J.U. MenaeneeBa. Otkpeitue .M. MeHaeneeBbM NEpUOINIECKOTO
3akoHa. llepmogmdecknii 3akoH B QopmynupoBke .M. Menneneea.

[lepronuueckass Tabnuua XMMUYECKUX 3JIEMEHTOB — rpaduieckoe 0TOOpaKeHHUE NEePUOJUYECKOro
3akoHa. CTpyKTypa NEpHOIUYECKOW TaOIMLBL: TepHoabl (Majble U OONbINeE), TPyl (TJIaBHAS U
noboynast). CoBpeMeHHas: (OPMYIMPOBKA NEPHOANYECKOr0 3akoHa. 3HavyeHue lleproandeckoro
3akoHa U Ilepuoamdeckoit cuctembl Xumudeckux sieMeHToB .M. MenpeneeBa ajisi pa3BUTHA
HayKH U TOHHMaHUS XUMHUYECKON KapTHHBI MUpa

IIpopuiabHbie U NMPOPecCHOHAIBHO-3HAYMMBIEC 3JIEMEHTBI COACpP:KAHUS.

MonenupoBaHne Kak METO| IIPOrHO3UPOBAHUS CUTYyallMK HAa IPOU3BOJCTBE

JdemoncTpamuu. Pazmuunsie ¢dopmbel [leprmommdeckoit crcTeMbl XMMHYEeCKHX 3jeMeHToB [I.M.
Meneneesa.

2. Ctpoenne atoma u llepumonuueckuii 3axon .M. MenaeneeBa. ATOM —CJIOXKHAs 4YacTHUIIA.
Snapo (TMpoTOHBI W HEHTPOHBI) W AJIEKTpOoHHAs 00osouka. M3oTomel. CTpoeHHe 3IEKTPOHHBIX
000JIOYEK aTOMOB DJJIEMEHTOB MabIX NepuofoB. (OCOOCHHOCTH CTPOCHHUSI  3JICKTPOHHBIX
000JI0YEK  aTOMOB  DJIEMEHTOB OOJBIIMX TIEPHONOB (TMEpPEeXOAHBIX 3yeMeHToB). [loHsTHE 00
opouTansx. s-, p- u d-OpOuranu. JNeKTpOHHBIE KOHPUTYPAIIUU aTOMOB XUMHUYECKUX AIIEMEHTOB.
IIpoduiabubie U MpodecCHOHAIBHO-3HAYMMBbIE 3JIE€MEHTbI COAEpP:KAHUS.

PaI[I/IoaKTI/IBHOCTI). Hcnonp3oBanue PAAOAKTHUBHBIX H30TOIIOB B TECXHHYCCKHUX

nensix. PEHTreHOBCKOE U3yYeHHUE U €0 UCTIONb30BaHUE B TEXHUKE M MEIUIIMHE.

HemoncTpanuu. [luHamudeckue TaOmUIBl Juis MonenupoBanus llepuommdeckoit  CHCTEMBI.
OnekTpu3anusi Tel W WX B3aUMOJCHCTBHE.

JlaGopaTopHbIii onmbIT MOJCIUPOBAHUE TIOCTPOCHHUS IEPUOAMUECKON TaOJUIbI XUMHUYCCKUX
3JIEMEHTOB.

OK.02-07;
OK.09
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Tema 1.3.
CTpoeHue BemecTBa

Conep:xanue yueOHOro MaTepuasa

1. Uonnasi xumuveckasi cBa3b. KaTHOHBIL, MX 00pa3oBaHHE M3 aTOMOB B pe3yjbTaTe Mpolecca
OKHCIICHHS. AHHOHBI, MX 0Opa3oBaHME H3 AaTOMOB B pe3yjbTaTe IIPOLecca BOCCTAHOBJICHUS.
HonHast cBsI3b Kak CBSI3b MEXKIY KaTHOHAMM M AHHOHAMU 32 CUYET 3JIEKTPOCTaTUYECKOrO
npuTsbkeHust. Kimaccudukanuss HOHOB: MO COCTaBy, MO 3HaKy 3apsiia, 1O HAIWYHMIO TUAPATHOM
obonoukn. HoHHBIE KpuCTanIMuecKkue pemeTkd. CBOWCTBA BEIIECTB C HMOHHBIM THIIOM
KPUCTAJNIMYECKOMN PEIIEeTKH.

IIpoduiabHbie U NPOPECCHOHAIBHO-3HAYMMBIC 3JIEMEHThI COACP:KAHMS.

Bosronka. Kpucrammuzamusa. CyOnumanust u jaecyOonumanusi. AHoMannu (GU3UUECKUX CBOWMCTB
Boxbl. Kuakue kpuctamisl. MuHepansl ¥ TOpHbIE HOPOABIKAK MPUPOJHBIE CMECH
JdemoncTpanuu. Mojenb KpUCTAJUIMYECKON PEIIETKH XJIOpUJA HaTpHs.

OOpa3ibl MUHEPAJIOB C MOHHON KPUCTAJUTMYECKOW PELISTKOW: KasbIIMTa, rajluTa.

Monenn KpUCTAIUTMYECKUX PEIIETOK «CYXOTO JIbaa» (WK Hoja), anMasa, Tpadura

(wm xBapma). [Ipnbopbl Ha >KHAKHUX KpPHUCTAILIAX

2. KoBajienTHasi XMMHUYecKasi cBsI3b. MexaHn3M 00pa3oBaHUsl KOBAJICHTHOH CBsI3M (OOMEHHBIN
U JOHOPHO-aKUENTOPHBIN). DIeKTpooTpHulareabHOCTh. KoBaneHTHbIEe mMoNsgpHas W HEMoJspHasd
cBs3u. KpaTtHocTh KOBaneHTHOH cBs3u. MONEKyJSIpHBIE M aTOMHBIE KPUCTAUIMYECKUE PEIIETKH.
CBoiicTBa BELIECTB € MOJEKYJIIPHBIMU M @aTOMHBIMHU KPUCTAUIMYECKUMHU PELIETKAMH.
[Ipo¢puiabHbie 1 MpodecCHOHAIBLHO-3HAYMMBbIE 3JIeMEHThI COdEPKAHUS.

[TonstpHOCTE CBSI3M M MOJSIPHOCTH MoJieKyJbl. KonpeHcamus. TekydecTs.

3.Mera/inyeckast cBsi3b. MeTaJulMyecKas KpPHUCTAJUIMYECKas peIIeTKa M MeETaJUIMn4ecKasi
XuUMHueckasg cBA3b. DU3NYECKHE CBOWCTBA METAJUIOB.ATperaTHble COCTOSIHUSI BelIeCTB M
BOJOPOIHASICBA3b. TBEp/0e, KUIKOE U Ta3000pa3HOE COCTOSIHUS BellecTB. [lepexo/] BeniecTBa u3
OJIHOTO arperaTHOro0 COCTOsIHUSL B apyroe. Bomoponnas cBs3b.UucThle BeliecTBa M CMeCH.
[TonsiTie o cmecu BemiecTB. ['oMoreHHBle W reTeporeHHble cmecd. CocTaB cMecel: oObeMHas M
MaccoBast JOJU KOMIIOHEHTOB CMECH, MaccoBas J10Jis1 mpumMeceil. JlucnepcHblie cucrembl. [loHsaTHe
o aucrnepcHol cucteme. ucnepcHas dasa u nucnepcronHas cpena. Knaccupukanus qucnepcHbIx
cucteM. [IoHsATHE O KOJIJIOMIHBIX CUCTEMAX.

IIpopuasHbie u mnpodeccHOHAIBHO-3HAYMMbIE 3JIEMEHTbl  COAEpPKAHUsl.. OMYJIbCUH U
cycneH3ud. 3071 (B TOM umcie a’spo3oinn) u renu. Koarynsnus. CuHepesuc.

Jdemoncrpanun. OOpa3upl pa3IUuHBIX AUCHEPCHBIX CHUCTEM: 3MYJBCHH, CYCIIEH3UH, a’spo3oiei,
reneit u 3oneit. Koarymsinus. Cunepesuc. Ddpdext Tunmans.

JlaGopaTopHble onbITHI. [IpUroToBIcHNE CyCIIeH3UN KapOOHATa KaIbITUs B

Boze. llomydenne smynbcun MoTOpHOro Macia. O3HaKOMJIEHME CO CBOMCTBaMHU

JUCTIEPCHBIX CHCTEM.

OK.02-07;
OK.09
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Tema 1.4 Conep:xanue yueOHOro MaTepuasa 0K.02-07;
Bona. PactBopsl. | 1.Boga. PacrBopni. PacTBopenme. Bonma kak pactBopuTenb. PacTBOpMMOCTH — BELIECTB. OK.09
DJIeKTPOTUTHYECKAS HacplmenHble, HEHACHIICHHBIE, MEPECHILICHHBIE PAaCTBOPHI. 3aBUCUMOCTh PAcTBOPHUMOCTH I'a30B,
AUCCOLMALHS KUIKOCTEH M TBEPABIX BELIECTB OT Pa3IMuHBIX (PAKTOpoB. MaccoBasi A0y PacTBOPEHHOTO

BEIIIECTRA.

DJIEKTPOTUTHYECKAS TUCCOMMANMA. OJEKTPOIUTBI U  HEIJIEKTPOUTHI. DJIEKTPOIUTHYECKAs

gucconyanys. MexaHu3Mbl 3NEKTPOJIMTHUECKON OUCCOLMAIMM Ul BEILECTB C Pa3IHYHBIMHU

TUNIAMH XUMHYECKOM CBS3H.

IIpoduiabHbie U NPOPECCHOHAIBHO-3HAYMMBIC 3JIEMEHThI COACpP:KAHHS.

PactBopenne kak (hU3MKO-XUMHUYECKHH Tporecc. TermtoBeie 3(h(EeKTs mpHu

pactBopenun. Kpucramnoruapatsl. Pemenue 3amad Ha MaccoByHO AOJIO

pacTBOPEHHOTO BellecTBa. [IpuMeHeHre BOIbI B TEXHUIECKUX HENsX. JKecTKoCTh

BOJIBI U CTIOCOOBI e ycTpaHeHus. MuHepaIbHbIE BOJIBL.

JdemoncTpannu. PactBopuMocts BemecTB B Bome. CoOmpaHWe Ta30B METOIOM BBITECHEHUS

BOJbI. PacTBOpeHne B BojJe cepHOW KHCIOTHI M coiieil aMMoHus. OOpasmbl KPUCTALIOTUAPATOB.

N3roToBiieHHE TUIICOBOM MOBS3KU. McHbITaHUE PACTBOPOB 3JIEKTPOJIUTOB M HENIEKTPOIMTOB Ha

npeaMeT AUCCOLMALIUH.

2. 'mapatvpoBaHHbIE W HETHIPATUPOBAHHBIE HOHBI. CTENEHb HJICKTPOIUTUYECKOH OUCCOLMALMH.

CunbHpie u cnalOble  AMeKTpoiuThl. OCHOBHBIE TIONOXKEHHUS TEOPUH  DIIEKTPOITUTHYECCKOM

qucconyanyy. KucioTel, OCHOBaHUS M CONMM Kak AJIEKTPOJIUTEL.

JdemMoHcTpanum 3aBUCUMOCTh CTENEHU SJIEKTPOIUTHUYECKON OUCCOLMALMH YKCYCHOW KUCIOTBI OT

pas3baBieHust pacTBopa. J|BHKEHHE OKpalIeHHBIX HOHOB B 3JIEKTpUUECKOM Toiie. [IpuroTtoBieHue

JKECTKOW BOJIBI U YCTpaHEHHE ee€ )ecTKoCcTH. MonuThl. O0pa3iibl MUHEPAILHBIX BOJ] PA3IUYHOTO

Ha3HAYCHMSL.

B Tom unciie, npakTHYECKUX 3aHATHIA U J1a00PaTOPHBIX padoT

JlaGopaTopHasi padora

[IpuroToBieHne pacTBopa 3aJaHHON KOHIICHTPAIUH
Tema 1.5 Conep:xanue yueOHOro MaTepuasia 0K.02-07;
Kaaccudurauus 1. Kucnorel u ux cpoiicrBa. KHUCIOTBI Kak 3JIEKTPOJMUTHI, MX KIACCU(PUKALUANO  Pa3IMUHBIM OK.09

HEeOpPraHu4ecKux Mpu3HaKaM. XHUMHUYECKHE CBOWCTBA KHCIOT B CBETE€ TEOPUM MIEKTPOIUTHUECKON IHCCOLMAINU.

coeMHEeHMii M HX
CBOICTBa

OC0OEHHOCTH B3aWMOJICHCTBUS KOHIICHTPUPOBAHHON CEpPHOW W a30THOM KHCIOT C MeTallJlaMHu.
OCHOBHBIE CITOCOOBI TIOTYYCHHUS KHCIOTHL.

IIpodnibHbie 1 POecCHOHANBHO-3HAYMMBbIC JIEMEHThI COJep:KaHUs.

[IpaBuna paz0aBieHUs CEPHON KHCIOTHL VICTOMB30BaHWE CEPHON KHCIOTHI B MPOMBINUICHHOCTH.
ITonsitue o pH pactBopa. KucnoTHasi, mienouyHas, HEWTpajbHasl CpeJlbl paCTBOPOB.
JdemoncTpanun. BzaumoaeiicTBUe a30THOM M KOHLIGHTPUPOBAHHOM CEPHOM KHUCIOT C MeETaUIaMH.
l'openune ¢ocdopa u pacTBOpeHHE MPOAYKTa TOPEHHS B BOJE.
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JlaGopaTopHble ONBITHI. lcnblTaHWE PacTBOPOB KHUCIOT HHAMKATOPAMH.

B3aumogeiicTBue MeTauIOB ¢ KUCIOTaMH. B3anMmonedcTBHE KHCIOT € OKCHIAMH METaJJIOB.
B3aumozeiicTBue KHUCIOT ¢ OCHOBAHMSAMHU. B3auMOIeiCTBHE KHUCIIOT C COJSIMM.

2.0cHoBaHMSI M MX cBoiicTBa. OCHOBAHUS KaK OJIEKTPOJIMTHI, WX KIACCH(HKAIMS MO PA3THIHBIM
MpU3HaKaM. XUMHUYECKHE CBOMCTBA OCHOBAHUH B CBETE TEOPHH AJIEKTPOIUTHUYECKOW AMCCOLMALINU.
Paznoxenue HepacTBOPUMBIX B BoJie OCHOBaHMH. OCHOBHBIE CIIOCOOBI MOMYyYEHUSI OCHOBAHHI.
Hemonctpauun.llonydenne u cBoiicTBa aMm(poTEepHOTO THAPOKCHIA

JlabopaTopHble ombIThlI VcnbiTaHHE PAacTBOPOB LIenodeld HHIMKaTopamu. BianmonelcTBue
iesnoyuelt ¢ cosaMu. Pa3nokeHne HepacTBOPUMBIX OCHOBAaHUH.

IMpopuabHble U NMpodeccHOHANBHO-3HAYUMbIE 3JIEMEHTbI COJAepP:KaHUSA.

Enxue menodn, WX HCHOIB30BaHUE B IPOMBIIUICHHOCTH.

lamenass u HeramieHass W3BECTb, WX MPHUMEHEHHWE B CTpOHMTENbCTBe. lmrc w anebactp,
THIICOBaHHE.

3.Comru m wux cBoiictBa. Comu kak osnekTponutbl. Conm CpefgHune, KHUCIbe W OCHOBHEIE.
XUMHYECKH CBOHCTBAa COJIEH B CBETE TEOPUH DIEKTPOIUTHYECKOH nucconmanuu. CrocoObl
MOJTy4eHUs coel.I naponus3 cosen.

JdemoHcTpanum. HeoOpatumerii tugponmm3 kapbuga kambpitusi. OOpaTUMBIA THUAPOIU3 COJEH
pa3IM4YHOrO THIIA.

JlaGopaTopHble ONBITHI.

B3aunmogeiictBue coneil ¢ mertaimamu. B3aumopeiictBue coneil apyr c apyrom. I'maponus coneit
pa3IM4YHOrO THIIA.

4.0xcuapl W ux cpoiictBa. ConeoOpasywoinue U HecojieoOpasyronue okcuibl. OCHOBHBIC,
aM(i)OTepHBIe N KHUCJIOTHBIC OKCHIHI. 3aBHCUMOCTH XapakTe€pa OKcuaa OT CTCIICHU OKUCJICHHUA
o0pasyomero ero Mertaia. XUMHUYECKHE CBOWMCTBa OKCHOB. IlonyueHne oKcHIoB.

KonTtpoJsbHas padora

Tema 1.6.
XumMnyeckue peakiuu

Coaepsxanue y4eOHOr0 MaTepHuaJia

1 Knaccupukanuss XuMHUYecKMX peakumii. Peakium CcoequHEHHs, pa3ioXKEHHs, 3aMeleHHs,
oomena. Karanmutnueckue peakumu. OOpaThUMble M HeoOpaTHMbIE peakUHMH. | OMOreHHblE H
reTeporeHHble  peakiuu. OK30TePMHUYECKHE U SHAOTEPMHUYECKHE peakuuHu. TemnoBoil 3¢dexT
XUMUYECKUX peakiuil. TepMOXUMUYECKHAE YpPaBHEHMUSI.

JdemoncTpamuu. IlpuMmepsl HEOOpPaTHMBIX PEAKITUH, HWAYIINX C 00pa30BaHUEM OCaJKa, Ta3a WA
BOJIBI.

JlaGopaTopHble onbITHl. Peaknust 3aMernieHns MeAd >KEJIe30M B PacTBOPE MEAHOTO KyNopoca.
Peaknym, wmymume ¢ oOpa3oBaHMEM OCaJKa, ra3a I BOBI.

IIpodniabubie 1 npodeccHOHAIBLHO-3HAYHMBbIE JJIEMEHTHI CONepPKaAHNS.

[lonsatHe 00 snexTponuse. DIEKTPOIU3 PaACIIABOB. DJIEKTPOJIU3 PACTBOPOB. DINEKTPOITUTHIECKOE
nomydyeHne — amioMuHHA.  [IpakTHueckoe — NMpUMEHEHHE JNeKTpoin3a. | aJbBaHOIIACTHKA.
lanpBanocterns. PaduHupoBaHNE IBETHBIX METAJUIOB.

2.0KUCITUTENbHO-BOCCTAHOBUTEIbHBIE  PEaKIHH. Crenenn okucieHus. OKHCIUTENs W

OK.02-07;
OK.09
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BOCcCTaHOBieHHE. BoccraHoBuTens u  okucieHue. Meron ayeKTpoHHOro  OamaHca I
COCTaBJICHUSI YPaBHEHUI OKHCINUTENBbHO-BOCCTAHOBUTEIBHBIX pEaKLUi.

3.CKopocTh XHMHYECKMX peakiuii. [ToHATHE O CKOPOCTH XHMHYCCKHX peakiuil. 3aBHCHMOCTb
CKOPOCTH XHMHUYECKHX DPEAKLHUIl OT Pa3IuyuHBIX (PAKTOPOB: MPHUPOIBI PEArHpYIOLIUX BEILECTB, HUX
KOHIIEHTpaIVH, TeMIEepaTyphl, MTOBEPXHOCTH COTIPUKOCHOBEHUS u HCIIOJIb30BaHMS
KaTann3aTopoB.O0paTUMOCTh XMMHU4YecKHX Ppeaknuii. OOpatumble W HeoOpaTHMBbIE PEAKIHU.
XUMHUYECKOE PaBHOBECHE U CIIOCOOBI €r0 CMEILCHHUS.

IIpopuiabubie U NMPoQecCHOHAIBHO-3HAYMMBIEC 3JIEMEHTBI COACpP:KAHUS.

Karanu3. T'omorennele u reTeporeHHsle KaranusaTopsl. [IpomoTtopsl. Katanutuueckue siapl.
Wurn6uropsr.Ilpon3BoacTBo aMMuaka: CbIpbe, annaparypa, Hay4Hble IPUHIUIIBL.

JdemoHcTpanuu.

3aBHCHUMOCTh  CKOPOCTHM  pPEaKIUH OT MPHUPOAbl pearupyrouux BellecTB. BiaumopeiicTBue
PacTBOPOB CEPHOI KUCIOTHI C PacCTBOpaMH THOCYNb(aTa HATPUs PA3TUYHOW KOHLEHTPALMH U
TEMIIEPATYPBHI.

Mojenp KWMALIETO CJ0SA. 3aBUCUMOCTh CKOPOCTH XHUMHYECKOM peakiuu OT IpPUCYTCTBUS
KaTajau3aTopa Ha MpHUMEpe pas3JIoKEeHHE IEepoKcHIa BOJOPOAA C MOMOINBIO JAMOKCHAA Maprasia
u Katanaszpl. Mogens snekTponuzepa. Moaenb ANEKTPOIU3HONM BaHHBL Ui MOJYYCHHS
amroMUHMA. Mozens KOJOHHBI CHHTE3a aMMHaKa.

JlaGopaTopHble ONBITHI.

3aBUCHUMOCTh CKOPOCTH B3aUMOJEHCTBHS COJIIHOM KHCIOTBI C METalaMM OT HX NPHUPOJIBI.
3aBUCUMOCTh CKOPOCTH B3aUMOJEHUCTBHUS LMHKA C COJSIHOM KHUCIOTOM OT €€  KOHLEHTpaluu.
3aBHCHMOCTh CKOpOCTH B3auMojehcTBusi okcuaa menu (II) c cepHO# KMCIOTOM OT TeMIepaTypsl.

Tema 1.7
MeTaJiibl 1
HEeMeTaIbI

Coaepsxanue y4e0HOro MaTepHuaJia

1.Metamabl. OCOOCHHOCTH CTPOCHUSI aTOMOB M KpHCTasIoB. DU3MUECcKHe CBOMCTBA METaJLIOB.
Knaccupukanus MeTamioB IO pa3iMYHBIM IPH3HAKaM. XUMHYECKHE CBOWCTBA METAJUIOB.
ONEeKTPOXUMUYECKUI psAl HanpsbkeHuH MetaiuioB. MetamtorepMus.O6mue crnocoObl HOTydeHHs
METAaJUIOB. [lonsTHe 0 Metaurypruu. [lupomerammyprus, THIpOMeTaTyprusi u
anekTpomeTautyprus. CrijiaBel 4epHBIE U [IBETHBIE.

IIpoduabubie U MPodecCHOHATIBHO-3HAYMMBbIE 3JIE€MEHThI COAepP:KAHMS.

Koppo3uss MetannoB: XuMudeckas M 3JIEKTPOXMMUYECKas. 3aBUCUMOCTh CKOPOCTH KOPpPO3HH OT
YCIIOBHI OKpykamoied cpenbl. Kinaccudukanus KOPpPO3UH METAUIOB MO PA3JIMYHBIM IPU3HAKAM.
Crioco0sI 3aIUTHl METAIUTOB OT KOppo3nuu.I[pon3BoACTBO YyryHa U CTaNH.

Jemoncrpanuu. Komnexkuus meramnoB. B3anmopeicTBue MeTamioB ¢

HeMeTaJulaMu (KeJe3a, IWHKA W aJTIOMHHHS C CEpoH, allOMUHUS C HOIOM, CYPbMBI C XJIOPOM,
TOpeHHe Kee3a B xjiope). [ 'opeHre MeTamioB. AJFOMIHOTEPMHUSL.

JlabopaTopHble oOmbITHI. 3akanka W OTHyCK crand. O3HAKOMIIEHHE CO CTPYKTypaMHu CEporo u
Oenoro uyryHa. PacriozHaBanue pyn sxenesa.

2.Hemertanabl. OcobeHHOCTH cTpoeHHs aroMoB. HemeTaysibl — mpoCThIe BElIeCTBa. 3aBUCHMOCTh

OK.02-07;
OK.09
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CBOICTB TaJlOTEHOB OT UX TMIOJIOKEHUS B Tiepuoandeckoir cucteme.  OKWUCIUTENBHBIE | 2
BOCCTAaHOBUTEJIBHBIE  CBOWCTBA  HEMETANIOB B 3aBUCHUMOCTH OT HX IIOJIOKEHHS B pAIy 2
ANEKTPOOTPHULIATEILHOCTH.
JdemoHcTpanuu
Komnexuus HemeramtoB. ['operme HemerauioB (cepsl, Qocdopa, yrisi). BeitTecHeHue MeHee
AKTUBHBIX TAJIOTEHOB M3 PACTBOPOB HX coyiell 0ojiee akTMBHBIMHU ralOreHaMHU.
Mogenp TPOMBIIUIEHHON YCTaHOBKM AJII IPOU3BOJCTBA CEPHOM KHCIOTHI.
Mogens meun ans oOkura u3BecTHsKa. Kommekuuu MpoayKOuid CHUIMKAaTHOW MPOMBINUIEHHOCTH
(crexia, papdopa, pasHca, IIEeMEHTa Pa3IMYHBIX MApOK U JIp.)
Ipodunbubie U NPodecCHOHAIbHO-3HAYMMbIE 3JIE€MEHTbI COJEPKAHMS.
Ilomydyenne HemeTalnioB (PaKIMOHHONW IEPETOHKOW JKHUAKOTO BO3AyXa U AIIEKTPOIU3OM
pPacTBOPOB WJIM PACIIABOB AJIEKTPOIUTOB.CUIMKATHAs MPOMBIIUIEHHOCTh. [Ipon3BojcTBO cepHO
KHUCJIOTBL.
B ToM umciie, NpAKTHYECKUX 3aHATHII U J1a00PaTOPHBIX PadoT: 4
JlaGopaTopHas paGoTa 2
[Tosmyuenue, coOupaHue 1 pacro3HaBaHUE ra3oB.
IIpakTHyeckue 3aHATHA 2
.PelieHne sKciepuMEHTaNbHbBIX 3a0a4.
Paszpnen 2
Opraanyeckass XuMust 32
Tema 2.1. Copaepxanne yueOHOro MaTepHuajia 0K.02-07;
OcHOBHBIE MOHATHA 1.IIpeamer  opranumveckoii  xumuMm. [lpupoaHple, HCKYCCTBEHHBIE U CHHTETUYECKHE 2 0OK.09
OpraHnvyeckoii XUMHUM | opraHudeckue BemiecTBa. CpaBHEHHE OpPraHMYECKHMX BEIIECTB C HEOPraHW4eCKHMHU.BajieHTHOCTS.
U TeopHusl CTPOEHMS XUMHUECKOE CTPOEHUE KaK MOPSIOK COECIMHEHHS aTOMOB B MOJIEKYJIBI IO BaJIECHTHOCTH.
OpPraHu4YecKux Teopusi cTpoeHHMsi OpraHMyeckux coeauHenuii A.M. ByTtiepoga.
coeUHEeHUI OCHOBHBIE TIOJOXKEHHS TEOPUM XUMHUYECKOro CTpoeHusa. M3omepus u u30Mephl. XUMHUECKHE
(hOpMYITBI U MOJIENT MOJIEKYJT B OPraHUIECKON XUMUH.
JdemoncTpanuu. Mogen MoOJEKyJd TOMOJOTOB U HM30MEPOB OPraHUYECKUX COCAMHEHMI.
KadecTtBeHHOe 0OHapyKeHHE YIiepoJia, BOJOpoJa M XJOpa B MOJEKYJaX OpraHUYecKhX
COEIUHEHHU.
2. Knaccupukanusi opranumveckux BemecTB. Kiaccudukanusi BEmIECTB IO CTPOCHUIO
YTIEPOAHOTO CKelleTa W HamW4yuio (YHKIHOHAIBHBIX Tpymnmn. ['omomornm u romonorus. Hagama
nomenknatypsl IUPAC. 2

Knaccudukauus peakuuii B opraHmyeckoi Xumuu. Peakuuu npucoequHeHUs (THAPUPOBAHUS,
raJoTeHUPOBaHUS, THIPOTAIOTEHUPOBAHMS,  THIPATAIINH). Peaknnu OTIIETUICHUS
(mermmpupoBaHUs, NETHAPOTAIOTeHUPOBAHNSA, AeruApartanuu). Peakunnm 3aMemnienus. Peakumn
HN30MEPHU3ALINH.

IIpodniabubie 1 npodecCHOHAIBLHO-3HAYMMBbIE JJIEMEHTHI CONepPKaHMS.
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IlonsiTne o cybcTtpate W peareHte. Peaknnu OKWCIEHHS M BOCCTAHOBIICHUS
OopraHnyeckux BemiecTB. CpaBHEHUE KIIACCU(PUKAIMN COCIUHCHUA U
KJTacCH(DUKAITIU peaKIuii B HEOPTaHNIECKON U OPTaHIMIECKOW XUMUH.
JlaGopaTopHbIii onbIT M3roToBIeHIE MOJIEICH MOJIEKYII OpTaHHICCKUX BEIIECTB.

Tema 2.2

YriaeBoaopoasl U UX
NPMPOJHbIE
HCTOYHUKH

Conep:xanue yueOHOro MaTepuaJa

1.Ankanbl. AJKaHBI: TOMOJIOTHYECKUH pAJ, W30MEpUs M HOMEHKIATypa ajlKaHOB. XHUMHUYECKHE
CBOWCTBA aJKaHOB (MeTaHa, »JTaHA): TOPEHHE, 3aMELICHHE, pPa3JIOKCHHUE, ACTHIPUPOBAHMUE.
IIpumeHeHne alkaHOB Ha OCHOBE CBOMCTB.

IIpopuiabubie U NMPOPecCHOHAIBHO-3HAYMMBIEC 3JIEMEHTBI COAEpP:KAHUS.

IIpaBuno B.B. MapkoBHUKOBa

2.AlKeHbl. OTWIeH, €ro TNOJNy4eHHWe  (NeTUAPUPOBAHHMEM  OSTaHa, JEHOJMMEpH3aIHen
NONVATHICHA). ['OMONOrHYecKuid psil, M30MEpHs, HOMEHKIATypa alIkeHOB. XUMHUUECKUE CBOWCTBA
JTHJICHA: TOpEHHUE, KaueCTBEHHbIC peakuuu (oOeclBeurBaHHME OpOMHOW BOOBI W  pacTBOpa
NepMaHraHara Kajus), FuIpaTanus, moiumepusanys. [IpuMeHenne 3TuiieHa Ha OCHOBE CBOMCTB.
Juenbl um kayyyku. IloHsTHe O JueHax Kak yINIEBOAOPOJAaX C JBYMs JBOMHBIMHU CBSI3SIMMU.
ComnpspkeHHbIE JHEHBL. XWMHUYECKHE CBOHCTBa OyTaaumeHa-1,3 W wH3ompeHa: oOeclBEYHBaHHE
OpoMHOW BOIBI M TMONWMEpH3anus B Kaydykd. HaTypanpHBIA U CHHTETHUECKHE Kayuyku. Pe3nHa.
Ipoduasnsie U mnpodeccHOHATHHO-3HAYUMbIE JJIeMEeHThI cojaep:xkanufa. Kraccudpukamus u
Ha3HayeHHe KayuykoB. Kiaccudukanus u Ha3HaueHHe pe3uH. Bynkanusanus kaydyka.llomydenue
aleTWIeHa  MUPOJNM30M  MeTaHa W KapOumHbeIM  crmocoOoM. Peakius mnonmumepusanuu
BUHWIXJIOpHIA. [[ONMBHHUNIXIOPU ¥ €r0 MPUMEHEHHE.

JemoncTpanuu. [lomydeHnue sTuneHa peakuuei JeruapaTaiy 3TaHoja, alleTUIeHa — THAPOIU30M
KapOuga kanplusg. PasmoskeHue kaydyka TNpH HAarpeBaHWU, UCIBITAHHE NPOAYKTOB pPa3OKEeHHS
Ha HenpeaenbHOcTh. Kosekuus oOpasnoB Hedptn u HedrenpoxykToB. Komnmexnus «KameHHbIH
yToJIb ¥ MPOAYKIMS KOKCOXHUMHUYECKOTO TPOU3BOICTBAY.

3.AJKuHBI. AueTwicH. XUMHUYSCKHE CBOKMCTBAa alleTUJICHA: TOpeHHE, 0OeCIIBEUMBAHUE OPOMHOM
BOJBI, NPHCOEIUHEHUM XJIOPOBOAOpPOAAa M ruiaparauus. IIpuMeHeHme aneTwieHa Ha OCHOBE
CBOMCTB. MexKIIaccoBass M30MEpHs C aJKaJlEHaMHU.

IIpoduabubie 1 npodeccHOHAIBLHO-3HAYUMBbIE JJIeMEHTHI COHdepPKAHNS.

Tpumepuszanus anerunena B 6enzon.llonstue 00 skcrpakumu. BoccranoBienne HUTpoOEH30Ja B
AQHWINH.

JemMoHcTpauuu. [lopeHme MeraHa, OTwieHa, aneTwieHa. OTHOIIEHWE MeTaHa, OSTWIIEHA,
aneTriieHa W OeH30ila K pacTBOpaM IEpMaHTaHaTa Kajlus W OpOMHOH BOJE.

4. Apenbl. benzon. Xumuueckue CBOHCTBa  O€H30J1a: TOpEHHE, PEAaKIUH 3aMEIICHUs
(ranorennpoBanue, HuTpoBanue). Ilpumenenme OeHzona Ha ocHoBe cBoiicTB. Ilpupoansbie
HCTOYHUKH YyrJjieBoaopoaoB. [Ipupomueni ra3: cocraB, IpIMEHEHHE B KadecTBe ToruBa.HedTs.
CocraB u nepepabotka HepTH. Ileperonka Hedru. HeprenpoaykTs.

JlaGopaTopHblie omnbIThl. O3HaKOMJIEHHE C KOJUIEKIHeHd o0pa3noB HepTH M NPOLYKTOB €€
nepepaboTku. O3HAKOMJICHHE C KOJUICKIIMEH KayuyyKoB B 00pa3iaMu H3JIeNTUil U3 PEe3UHBIL.

OK.02-07;
OK.09
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Ipoduiasusie 1 npodeccuoHaAIbLHO-3HAYUMbIE JJIE€MEHThI COHdepPKAHMS.

TI'omonornueckuit psin apenoB. Tonyon. HutpoBanue Ttonyona. Tporun.OcHOBHBIE HalpaBiIE€HUS
MIPOMBIIIUIEHHOW TIepepaboTku mpupoaHoro rasa.llomyTaeril HedTaHOI ra3, ero nmepepaboTka.
IIpomeccsl TPOMBINIIICHHOW TiepepadOTKu  HedTH: KpeKWHTr, pudopMuHT. OKTAHOBOE YHCIIO
OCH3MHOB M WETAHOBOE YHUCIO JU3ENBHOrO TOIuMBa.Kokcoxummuyeckoe NPOU3BOJICTBO U €ro
IPOAYKIIHSL.

Tema 2.3
Kucaopoacoaep:xamue
opraHuveckKue
coeuHEeHUs

Coaeprxanue yuedOHOro MaTepuajia

1.Couptsl. Iloxydenne staHona OpoXXeHHWEM TIIIOKO3BI W THAparanuei stwieHa. [ mapokcuipHas
rpynmna kKak (yHKIHOHaJIbHAas. [IOHATHE O TpEJCNbHBIX OJHOATOMHBIX CHHpPTaX. XHUMHYCCKUC
CBOICTBa JTaHONA: B3aWMOJEWCTBHE C HATPHEM, OOpa30BaHHWE MPOCTBHIX W CIIOXKHBIX 3(QHUPOB,
oKuciaeHue B anpaerud. llpuMmeHeHwe 53TaHONa HAa OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro
MOCNEACTBUS JUIA OpraHu3Ma ueloBeKa W IpenynpexaeHue.lnuuepuH Kak — NpeicTaBUTENb
MHOTOAaTOMHBIX ~ cnupToB. KauecTBeHHas peakuusi Ha MHOTOAaTOMHbBIE CHHUPTHL. IIpuMenenue
rmnepraa. @eron.  Ousnueckne W XUMHUYECKHe CBOWCTBA (peHona. B3ammHOe BIMSHUE aTOMOB B
MoOJIEKyJIe (peHONa: B3aUMOJCHUCTBUE C THAPOKCHIOM HATpUsS M a30THOM KuciIoTou. IlpumeneHue
(heHOJIAa HA OCHOBE CBOMCTB.

IIpoduiabHbie U NMPodecCHOHAIBHO-3HAYMMBbIE 3JIeMEHTbI COAepP:KAHMS.

MeTuoBeld COUPT MU €ro0 HCIONb30BAHUE B KAUECTBE XUMHUYECKOrO ChIphbsl. TOKCMYHOCTH
METaHOJla M TMpaBWIa TEXHUKH O€30MacHOCTH Tpu padoTe ¢ HHUM. DTWICHTIHKOIb U €ro
npuMeHeHne. TOKCHYHOCTh STHIICHTIIMKONA W IIpaBHIIa TEXHUKU 0€30MaCHOCTH MPH paboTe ¢ HUM.
[Tomyuenue genHona n3 MPOAYKTOB KOKCOXHMHYECKOTO MTPOU3BOACTBA U M3 OCH30IIA.

2. Aapaeruabl. [lonstue 00 ampaerujax. AJbJCTHIHAS —TIpylna Kak (yHKIIMOHAJIbHAS.
@opmanbaerus; U €ro CBOWCTBA: OKHCJIEHHE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBJIEHHE B
COOTBETCTBYIOIIUKA cnupT. [lonmydyeHue anpAerugoB OKHUCICHHEM COOTBETCTBYIOLIUX CIIMPTOB.
[Ipumenenue Gopmanbaerinia Ha OCHOBE €r0 CBOWCTB.

IIpo¢puiabHbie 1 MpogecCHOHAIBLHO-3HAYMMbIE 3JIeMEHThI COdEPKAHUS.

[Momukonnencaruss  gopmanbaeruna ¢ ¢deHoloM B (DeHOIOPOPMANBIACTUIHYIO  CMOINY.
Aueranpaerun. IloHsiTue O KeTOHAaxX Ha mpuMepe aneroHa. [IpuMeHeHue aneToHa B TEXHUKE U
NPOMBIIIIEHHOCTH. MHOTOOOpa3ue KapOOHOBBIX KHUCIOT (IIaBeieBas KHCIOTa Kak JIByXOCHOBHas,
aKpuiioBasi KHCJIOTa Kak HenpezelbHas, OCH30HHas KHCIOTa Kak apoMaTHYecKas).
JdemoncTpanuu. Peakius cepeOpsHOrO 3epKajia ajabIeruoB U II0K03bl. OKUCIIEHHE albIeTHI0B 1
TJIIOKO3BI B KACJIOTY ¢ TMoMomelo ruapokcunaa menu (II).

3.KapoonoBbie kucaoTbl. [lonstne o KapOOHOBBIX KucioTax. KapOokcwiibHas Tpymma Kak
(byHKIIMOHANBHAS. ['OMONOTHUYECKUH P TPENSbHBIX OJHOOCHOBHBIX  KAapOOHOBBIX  KHCJOT.
[lony4yenne KapOOHOBBIX KHCIIOT OKHCIEHHEM aibACTHI0B. XHUMHUYECKHE CBOWCTBA YKCYCHOM
KHACJOTBI:  OOIe CBOWMCTBA C MHHEPaJIbHBIMH KUCIOTAMH W PEaKIUs  dTepUPHUKAINH.
IIpumeHeHne yKCyCHOM KHCIIOTBI Ha OCHOBE CBOMCTB. BhICIIME >KMpHBIE KHCIOTBI HA NPUMEpE
MaJbMUTUHOBOM U CTEaPUHOBOM.

Jdemoncrpanun. KadectBeHHble peakuuu Ha ¢Qenon. KadecTBeHHbIE peakIii Ha MHOTOATOMHBIC

OK.02-07;
OK.09
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crimpthl. OKHCIIEHHE CIMpTa B anbaerua. PactBopuMocTs (eHoma B Bosie IpH OOBIYHOM TemrepaType
Y HarpeBaHUU.

JlaGopaTopHble omnbITbl PacTBOpeHne rIiMuepuHa B BOAE U B3aUMOJCHCTBHE C THAPOKCHUIOM
meau (II). CsoiicTBa yKCYyCHOM KHCIOTBI, OOIIME CO  CBOMCTBAMH  MHHEPAIBHBIX  KHCIOT.
Jloka3zaTensCTBO HENpeAeIbHOTo XapakTepa KHIKOTO JKHpa.

4.Caoxnbie 3¢pupsl U skupbl. [lomydeHue CcHOXHBIX JQHUPOB peakUuel 3TepruUKALHH.
Croxxasle 2¢upHl B NpUpoIe, WX 3HaueHHe. [IpuMeHeHne CIOXHBIX 23(HUPOB HA OCHOBE CBOMCTB.
Kuper kak cnoxsble 3pupsl. Knaccupukanms xupoB. XUMHYECKHE CBOHCTBA )KUPOB: TUAPOIH3 U
THIIPUPOBAHKE )KUIKUX KUPOB. [IpuMeHeHune 1poB Ha OCHOBE CBOMCTB. MblLia.

IMpopuabHble U NMpodeccHOHANBHO-3HAYUMbIE 3JIEMEHTbI COJAepP:KaHUA.

[InenkooOpa3zyromue macia. 3aMeHa JXKHUPOB B TEXHHUKE HEIHUILEBBIM ChipbeM. CHHTETHUYECKHE
MOIOIIIHE CPE/ICTBA.

5.¥rueBoabl. YTieBOJbl, WX KiIacCHpUKAIUSA: MOHOCaxapwsl (TIIFOK03a, (GPYKTO3a), MTUCaXapHIbI
(caxapoza) u monmcaxapuapl (KpaxMan W [eUToi03a).] Troko3a — BEmeCTBO C  JIBOHCTBEHHOI
byHKIMEH — ampAeTHIOCHUPT. XUMHUYECKHE CBOWCTBA TJIOKO3BI: OKHUCICHHE B TIIOKOHOBYIO
KHCJIOTY, BOCCTAHOBJICHHE B COpPOWT, CIHPTOBOe OpokeHHe. [IprMeHeHne TIIIOKO3bl Ha

OCHOBE CBOWMCTB.3HAUEHHUE YIJIEBOAOB B XKUBOH MPUPOAE M KU3HU 4yenoBeka. llonstue o
peakMAx NOJIMKOHAGHCAMM M THAPOJM3a Ha NpUMEpEe B3aMMOIIPEBPALICHUI: IiIoko3a [
ToJIMCaxapu.

IIpoduabHbie U NpodecCHOHAIBHO-3HAYMMbIE 3JIEMEHTBhI COJep:KaAHUsl

MonouHokucnoe OposkeHue IIr0Ko3bl. Kucimomonounele mpoayktbl. CHIOCOBaHHE KOPMOB.
Hurtposanue nemmonossl. [TupokcumuH.

Hdemoncrpanun. KauecTBeHHas peakiusi Ha kKpaxmai. Komnekiwus 3gpupHBIX Mace.
JlaGopaTopHble onbIThI. B3anMoneiicTBHeE IIIOKO3bI U caxapo3bl ¢ THAPOKCHUIOM

mean (11). KauecTBeHHast peakiusi Ha Kpaxmal.

Tema 2.4 Conep:xanue yueOHOro MaTepuasa 0K.02-07;
A3oTcoaep:kamue 1. Amunbl. Ilonstne 06 amuHax. Anmdarndeckue aMHUHBI, MX KilacCU(pHUKaUWsi W HOMEHKJIATypa. 0K.09
OpraHnvecKue AHWIMH, Kak opraHddeckoe ocHoBaHue. llomydenue anwimHa u3 HuUTpoOeH3oida. I[IpumeHenue

cOoeUHEeHUsI. AaHWJIMHA Ha OCHOBE CBOWCTB.

IHonumepsl JdemoHcTpanuu. B3auMoJeicTBUE aMMMaKa M aHWIMHA C COJISTHOM KMCIOTOH. Peakuus aHwinHa

c Opomuoit Bomoi. Jloka3aTenbCTBO Hanmuuyusd (YHKIMOHAIBHBIX TPYNII B  pacTBOpax
AMUHOKHCJIOT.

AMMHOKHCJIOTBI.  AMUHOKHCIOTHI ~ Kak  aMQoTepHble  JU(PYHKIIMOHATIHHBICOPTaHUIECKNE
coenuHeHMs. XMMHUYECKHE CBONCTBA aMUHOKHCIIOT:B3aMMOJCHCTBUE CO IIEIOYaMHU, KHCIOTaMU H
JIPyT ¢ IpyroM (peakivsi MoJMKOHAeHcanun). [lentuaHas cBsA3p M moaunentusl. [IpumeHeHne
aMHUHOKHCIIOT HA OCHOBE CBOMCTB.

2.Bbeaxkun. IlepBuuHas, BTOpPWYHAs, TPETUYHAS CTPYKTYpbl O€IKOB. XUMHYECKHE CBOWMCTBa
OCIIKOB: TOpEHUE, ACHATypaIus, THIPOJIN3, I[BETHBIC peaknuu. buonornueckre GyHKIUNA OEITKOB.
JlabopaTopHble onbIThl PacTBOopeHme OenkoB B Bojge. OOHapykeHHe OEITKOB B MOJIOKE U B
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MsicHOM OynboHe. JleHaTypalus pacTBopa Oejka KypPHHOI'O siilia CIIMPTOM, PacTBOpPaMH COJICH
TSKETIBIX METAIIOB U MPU HATPEBAHUH.

IHomnmepsl. benku n monmucaxapunbl kak owononmmepsllltactmaccsl. [lomydenne monmMepoB
peakiueil MOoMMMEpH3allid W TIOJIMKOHJASHCAMHA. TepMOIUTACTUYHBIE W TEePMOPEaKTHBHBIE
actmaccel. [Ipencrasurenu mmactMacc.Bonokna, ux kinaccudukanus. IlomydeHne BOJOKOH.
OtnenbHbIC TPEACTABUTETN XUMUYECKUX BOJIOKOH.

JdemoncTpanmuu. PactBoperme u  ocaxzacHue OenkoB. lIBeTHble peaknun OenkoB. ['openue
NTUYBETO TIEPa U MIEPCTIHON HUTH.

IIpopuiabubie U NMPo(ecCHOHAIBHO-3HAYMMBIEC 3JIEMEHTBI COACpP:KAHUS.

AMuHOKanpoHoBas Kucnota. KampoH Kak MpeacTaBUTENh MOTUAMHUIHBIX BOJIOKOH. VcIomb30BaHue
TUAPOIN3a OCIKOB B TPOMBINIICHHOCTH. [lOMMBHHUIXIOPHI, TTOIUTETPAGTOPITIICH (TedIIOH).
®enonodopmanpaeruansie miactmaccsl. Lemmynoua. [IpoMeinieHHOE TPOU3BOACTBO XUMUYECKUX
BOJIOKOH.

B Tom unciie, npakTHYECKHUX 3aHATHI M J1a0OPAaTOPHBIX padoT: 4
JlabopaTtopHas padoTa 2
Pemenne skcriepuMEHTaNBHBIX 337la4 Ha WACHTU(UKANWIO OPraHUYECKHX

COEIMHEHUN.

I[IpakTHYecKue 3aHATHS 2
Pacno3naBaHue macTMace U BOJIOKOH.

JuddepeHumpoBaHHbIii 3aueT 2

NuauBuayaabHbIA NPOEKT
Cmyoenm umeem npaso 6vlOOPA: BbINOIHAMbL UHOUBUOVALbHLIU NPOEKM NO MeMamure OAHHOU OUCYUNIUHbL UTU

UHOU 00Ue0dpPa308amenbHOL OUCYUNTUHBL.
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TemaTHKka HHIMBHAYAJIbHBIX IPOEKTOB

buorexHoorus u renHas HHxxeHepus — TexHosornu XXI Beka.

» HanoTeXHOJIOTHA KaK MPUOPUTETHOE HAIIPABIECHUE PAa3BUTHs HayKu U Ipou3BoAcTBaB Pocculickon denepannu.

» CoBpeMeHHbIE METO/IbI 00e33apaskuBaHus BOIBI.

* AJU1I0TpONUs METAIUIOB.

* Xuznsb u nesrenvHocts . M.MeHneneena.

* «[IeproanueckoMy 3akoHy Oy/yliee He IPO3UT pa3pyLICHUEM. . .»

* Cunre3 114-ro snemenTa — TpuyM pOCCHICKUX (PU3UKOB-AEPIIMKOB.

* 130To0msl Bogopoa.

* Mcnonp30Banye palMOaKTUBHBIX U30TONOB B TEXHUYECKUX LIETISIX.

* PeHTreHOBCKOE M3ITyYEHHUE U €r0 UCIOJIb30BaHUE B TEXHUKE U MEJIULIMHE.

* [ImazmMa — 4eTBEpPTOE COCTOSTHUE BEILECTBA.

* AMopdHBIE BEeIIeCTBa B IPUPOJIE, TEXHUKE, OBITY.

* OxpaHa OKpYyXarolled cpeabl OT XMMHMUYECKOTo 3arpsi3HeHus. KoiauuecTBEHHbIE XapaKTEpUCTHKU 3arpsi3HEHUs
OKPYKaIOILEH Cpebl.

* [Ipumenenue TBepOro U razoo0pazHoro okcuzaa yriaepoaa (IV).

* 3aimuTa 030HOBOT'O 3KpaHa OT XMMHUECKOT'O 3arps3HEHMSL.

* I'pybGoaucnepcHble CUCTEMBI, UX KJIacCU(UKaLKs U UCIIOJIb30BaHUE B IPO(ECCHOHANBHOMN NesATETbHOCTH.

» KocmeTtnueckue remnu.

* [IpumeHeHNe CyclIeH3Uil U SMYJIbCUI B CTPOUTEIILCTBE.

* MuHepasibl ¥ TOpHBIE IOPOJIbI KaK OCHOBA JINTOC(EPHI.

* PactBOps!I BOKpyr Hac. Tumsl pacTBOpPOB.

* Bona xak peareHT u cpesa Ui XUMHUYECKOTO MpoLiecca.

* )Kuznb u gestenbHocTh C.AppeHuyca.

* Bkiax oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH JIEKTPOIUTUYECKON TUCCOLHUALINY.

* YcTpaHeHHe KECTKOCTH BOJIbI Ha TPOMBIIIJIEHHBIX MPEATPUATHAX.

 CepHasi KUCI0Ta — «XJI€0 XMMHUYECKOM MPOMBIIIIEHHOCTHY.

* Vcnonp30BaHne MUHEPATIBHBIX KUCIOT Ha IPEANPHUATUAX Pa3IMYHOr0 Npoduis.

* OKCH/IBI M COJIM KaK CTPOUTEIbHBIE MaTepHalbl.

* Hcropus rumca.

* [ToBapeHHas COJIb KAK XUMHUYECKOE ChIPhE.

* MHOrOoIMKHI KapOOHAT KalbLKs: B IPUPOJIE, B IPOMBILIUIEHHOCTH, B OBITY.

* Peakniuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

* BupryansHoe MOEnMpPOBaHNE XUMUUYECKUX ITPOLIECCOB.

* DIIEKTPOJIU3 PACTBOPOB 3JIEKTPOJIHUTOB.
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* DJIEKTPOJIN3 PACILIABOB HJIEKTPOJIUTOB.

* [IpakTHyeckoe MpUMEHEHHUE ICKTPOIU3a: pahMHIUPOBAHKE, TAJIbBAHOIIIACTUKA, TaTbBAHOCTETHSL.

* Mcropus nmostydeHus U IpOU3BOCTBA AIFOMUHUS.

* DIEKTPOIUTHUECKOE TOTYUCHNE U paQUHUPOBAHUE MEIH.

* Xuznsb u gesrenpHocTs I'.J]pBH.

* Posp MeTaIUIOB B HCTOPMM YEIOBEYECKOM UMBHIM3ALUU. VCTOpus OTE4eCTBEHHOMYEPHON METaJLUIYPIUH.
CoBpeMEHHOE METAIUTYPTHYECKOE TPOU3BOJCTBO.

* McTopust 0T€4eCTBEHHOM LIBETHOM METAJUTYpIruu. POJIb METaUIOB U CIIJIABOB B HAYYHO-TEXHUYECKOM IIPOrpecce.

» Koppo3sust MeTayioB 1 criocoObl 3alUTH OT KOPPO3UH.

* lnepTHBIE MU 01aropoHbIe ra3sl.

* Poxxaromue coym — rajgoreHsl.

* Mcropus mBeACKON CIINYKHU.

* Mcropusi BOSHUKHOBEHUS U Pa3BUTHS OPraHUUECKON XUMUH.

* )Kuznb u gesrenbHocts A.M.byTtneposa.

* ButanmsMm u ero kpax.

* Posib OTE4ECTBEHHBIX yUEHBIX B CTAHOBJICHUM U Pa3BUTUU MUPOBONM OpPraHMYECKONXUMHUHU.

» CoBpeMEeHHbIE IIPEJICTABICHUS O TEOPUH XUMUUECKOIO CTPOCHHUSI.

* DKOJIOTUYECKHUE ACTIEKTHI UCIIOJIb30BaHUS YIIIEBOJOPOIHOTO ChIPbSI.

* DKOHOMUYECKHUE ACTIEKThl MEXIYHAPOIHOTO COTPYAHUYECTBA 10 UCIOJIb30BAHUIOYTIIEBOIOPOIHOTO ChIPBS.

* VicTopust OTKpBITHS U pa3padOTKU I'a30BbIX U HEPTIHBIX MeCTOpOXKaeHUH B Poccuiickoit deneparum.

* Xumusi yriaeBoJA0OPOTHOTO ChIPhS U MOsI OyayIas mpogeccusi.

* YI1eBOAOPOIHOE TOILIMBO, €r0 BUJBI U HA3HAYECHUE.

* CUHTETHYECKHUE KayuyyKU: UCTOPHS, MHOTr00Opa3ue U MepCreKTUBEI.

* Pe3nHOTEXHUYECKOE IPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.

* CBapo4YHOE MPOU3BOJICTBO U POJIb XUMHUH YITIEBOJOPOIOB B HEM.

* HedTb 1 ee TpaHCIIOPTHPOBKA KAK OCHOBA B3aUMOBBITOJIHOTO MEXK/IYHAPOJHOIO COTPYIHUYECTBA

IIpome:xxyTouyHasi arrecranus B popme 1uddepeHIHPOBAHHOIO 324€eTa

Bcero:

78
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3.YCJIOBUSA PEAJIM3ALIMA ITPOTPAMMBI YYEBHOM JTUCIHUATIINHBI

3.1.YueOHO-MeTOAMYECKOE W  MaTepHAJbHO-TEXHHYECKOEe  olecnmedeHue
MporpaMMbl Y4eOHOMH THCITHIJIMHBI.

OcBoeHne mporpaMMbl y4eOHOW AUCHMILTUHBI «XUMHSD TpPEAnojiaraeT Haludue
KaOuHeTa XUMHUH ¢ JabopaTtopueit u 1abopaHTCKOM KOMHATOM,

B KOTOPOM UMEETCS] BO3MOKHOCTbh 00€CIeUnTh CBOOOAHBIN JoCcTyn B IHTEpHET BO
BpPEMSyUEOHOI0 3aHATHUS U B TIEPUOJT BHEYUEOHOU IEATEIBHOCTH 00YUarOIINXCS.

B coctaB yueOHO-METOOUYECKOTO M MATEpUAIbHO-TEXHUYECKOTO OCHAIICHUS
KaOMHETaXUMUU BXOMAT:

* MHOTO(YHKIIMOHAJIbHBIA KOMIUIEKC IPENo1aBaTes;

* HATypajbHble OOBEKTHI, MOJEIH, NPUOOPHl U HAOOPHI AJi TOCTAHOBKH
JIEMOHCTPAIIMOHHOTO U YYEHUYECKOTO SKCIIEPUMEHTA;

* IEYaTHBIE M SKPAHHO-3BYKOBBIE CPEACTBA OOYUCHHUS;

* CpeCTBA HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH;

* PCaKTUBHI,

* IEPEYHU OCHOBHOM M JIOMOJIHUTEIbHON YU4EeOHOU TUTEPATYPHI;

* BCIIOMOTATEIbHOE 000PYI0BaHUE W UHCTPYKIIHUH;

» OMOIMOTEYHBIN (HOH/I.

3.2. UndopMmanmnonHoe odecneyeHue 00y4eHusl.

Pexomenayemass JurTeparypa Ui 00y4amoluMxcsi, IpenoaaBarteJieii,
HHTEPHET-Pecypcehl:

Jna cmyoenmog

1.I'abpuensu O. C., OctpoymoB U. I'. Xumus njis npodeccuii 1 crienuaibHOCTEH
TEXHUYECKOTO

npoduiis: y4eOHHK JJI CTY/. YUpexAeHul cpen. mpod. oopasoanusi. — M.,
2016.

2.T'abpuensn O. C., Octpoymos U. I'., Octpoymona E. E. u np. Xumus ais
npodeccuil U crenuanTbHOCTEN €CTECTBEHHO-HAYYHOTO MPOodUisi: y4eOHUK s
CTY]I. YUpEKJICeHUM cpe. npod. odpazoBanus. — M., 2016.

3.T'abpuensu O. C., OctpoymoB U. I'. Xumust niis npodeccuii 1 cenuanibHOCTEH
COLIMAJIBHO-

HSKOHOMHYECKOTO ¥ TYMaHUTAPHOTO MPOGUICH: yUeOHUK IS CTY. YIPEIKICHUN
cpen. npod. oopazoBanus. — M., 2016.

41.T., Cnanxos C. A., JopodeeBa H.M. IIpakTtukym: yue6. [locobue ans cryn.
yUpexJIeHu cpea. npod. oopazoBanus. — M., 2016.

5.I'abpuensu O. C., Octpoymos U. I'., Cnaakos C. A. Xumus: nocobue s
MOAroTOBKU K EI'D:

y4e0. mocodue i CTy . yupexaeHui cpel. mpod. oopazoBanus. — M., 2016.
6.'abpuensn O. C., JIsicoBa I'. I'. Xumus. TecTsl, 3a1aun 1 yripakHeHUs: yueo.
nocoOue I CTyA.yIpekaeHui cpea. mpod. oopazoanus. — M., 2016.
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7.Epoxun FO. M., Koanesa U. b. Xumust i npodeccuit u crenuaibHOCTEH
TEXHUYECKOTO U

€CTECTBEHHO-HAYYHOTO Tpoduiieii: yaeOHUK IS CTYl. yUpEKACHUHN cpell. mpod.
oOpazoBanus. —M., 2016.

8.Epoxun 0. M. Xumus: 3agaun u ynpaxHeHHs: y4ue0. mocodue s CTy/I.
YUPEKICHUMN CPEN.

npo¢. odpazoBanus. — M., 2017.

9.Epoxun F0.M. C60pHUK TECTOBBIX 3a/laHUi IO XUMHHU: yueO. mocoOue ams CTy/.
YUPEKICHUM

cpen. npod. odpazoBanus. — M., 2017.

10.Epoxun FO. M., KoBanesa U. b. Xumus nis npodeccuii 1 cenuaibHOCTEH
TEXHUYECKOTO Npodusisi. DNEKTPOHHBIN yueOHO-METOAMYECKHUI KOMIUIeKC. — M.,
2016.

11.Cnagkos C. A., OctpoymoB U. I'., 'abpuensan O. C., JlykbsinoBa H. H. Xumus
JUTst ipodeccuii U CIIeUaIbHOCTEN TEXHUYECKOTO POPuIIs. DIEKTPOHHOE
MPUJIOKEHUE (IJIEKTPOHHOE YUEOHOE U3ITaHUE) JJISl CTY/A. YUPEXKACHUM cpel. mpod.
oOpazoBanusi. — M., 2016.

JIna npenooasamens

1.®enepanbubiii 3akoH 0T 29.11.2012 No 273-D3 «O6 obpazoBanuu B Poccuiickoii
Oenepauuny.

2.Ilpuka3 MunucrepcTBa oopazoBanus u Hayku PD ot 17.05.2012 Ne 413 «O6
YTBEPKJICHUU

dbeneparbHOTO TOCYAApPCTBEHHOTO 00pa30BaTEIHLHOTO CTAHIApTa CPETHETO
(mostHOT0) 00IIIETO 00PA30BAHUS.

3.IIpuka3 MunuctepctBa oOpazoBanus u Hayku PD ot 29.12.2014 No 1645 «O
BHECEHUU HU3ME-

HeHuil B [Ipuka3z MunuctepctBa oopa3zoBanus u Hayku P® ot 17.05.2012 Ne 413
“O0 yTBepxaeHUU (PeaepaibHOro roCyAapCTBEHHOIO0 00pa30BaTeIbHOTO
CTaHJapTa cpeaHero (MoJHOro) o0Ierooopa3zoBaHus .

4.ITucemo JlemapTamMeHTa rocyJJapCTBEHHOM MOJUTUKHU B cpepe MOArOTOBKH
paboyux KajpoB U

JI1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259 «Pexomenaauuu no
OpraHu3alliy MOYYEHUSI CPETHETO 00IIeTro 00pa30BaHus B MPeEeiax OCBOCHUS
o0pa3oBaTeIbHBIX TPOTPAMM CPETHETO

1poeCCHOHIILHOTO 00pa30BaHus Ha 0a3e OCHOBHOTO 00IIero oopa3oBaHus ¢
y4eToM TpeOoBaHUM

denepabHBIX 0CYIapCTBEHHBIX 00Pa30BATEIBHBIX CTAHAAPTOB U MOTydaeMOn
npodeccun wim

CHEIUATBHOCTU CPEAHETO MPOheCcCHOHATFHOTO 00Pa30BaAHUSY.

[Mabpuensn O. C., JIsicoBa I'. I'. Xumus: kHura jyist npernoiaBaTenis: yue0.-MeTo/I.
nocobue. —

5.M., 2012.

6.I'a6puensu O. C. u np. Xumus 11 npodeccuil u CrenualbHOCTEH
TEXHUYECKOTO poduis
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(3JIEKTPOHHOE MPUIIOKEHHE).

Humepnem- pecypcut

1. O6pa3oBaTenbHbIN CAUT I IIKOJIBHUKOB « XUMHUS» [DIEKTPOHHBINA pecypc |.-
Pexum nocryna: www. hemi. wallst. ru

2.00pa3oBaTenbHBIA CAalT I MIKOJIBHUKOB. [DIEKTPOHHBIN pecypc |.- Pexum
noctymna: www.alhimikov.net

3. DnexkTpoHHass OMOIMOTEKa MO XUMHH. [DIEKTpOHHBIA pecypc |.- Pexum
JocTymna: www. chem. msu. su

4. Kypnan «Xumus B mIKosie». [ DNEeKTpOHHBIN pecypce |.- Pexum goctyna: .www.
hvsh. ru

5. KypHan «XuMmus U KU3HBY». [DIEKTPOHHBIM pecypc |.- Pexum mocTyma:ww.
hvsh. ru

6.O7eKTpOHHBIN KypHaT « XUMUKUA U XUMUS». [DNEKTPOHHBIN pecypce |.- Pexum
noctymna: www.chemistry-chemists.com

7.Onumnuana «Ilokopu BopoObeBbl Topbl. [DNEKTpOHHBIN pecypce |.- Pexum
noctyma: WWw. pvg. mk. Ru

8. UnTepHer-u3nanue 1ist yaureneil «k EcTecTBeHHbIE HAYKI.

[DnekTpoHHEIH pecypc |.- Pexxum noctyma: www. enauki. ru

9.Metoauueckas razeta «llepBoe ceHTIOps» [DaekTpoHHBIA pecypc |- Pexum
noctyma: Www. 1september. ru

10.Kypnan «Xumus u xKu3Hb»  [DIEKTpOHHBIA pecypc |.- Pexxum pocryna:
www. hij. ru
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4. KOHTPOJIb H OIEHKA PE3VJBTATOB OCBOEHUSI YYEBHOUM

JTACIATITAHBI

Pe3yabTarnl 00yyeHust

Kpurepum oueHkn

MeToabl OLIEHKH

Ilepeuenb MuuHOCMHbIX PE3YIbMAMOSE, XapaKkTepUCTUKU Kakumu npouenypamu
0Cc8auBaemMblxX 8 pamKax OUCYUNIUHDbL JEMOHCTPUPYEMBIX IIPOU3BOJUTCS
-4yBCTBO F'OPAOCTH U YBAXKEHUS K UICTOPUU U JMYHOCTHBIX OLICHKA
JOCTHKEHUSAM OT€YECTBEHHON XUMUYECKOU pEe3yJIbTaToB, OneHka pe3yiabTaTOB
HayKH; XUMUYECKU TPAMOTHOE ITOBE/ICHUE B KOTOpBIE MOTYT BBITIOJTHEHUS
npo¢eCcCHOHATIBHOM 1€ TEIbHOCTH U B OBITh ITPOBEPEHBI: IIPAKTUYECKHUX
OBITY IIpU OOpaIIEHUH C XUMUYECKUMHU - YpPOBEHb OCBOCHHUS pabor.
BELIECTBAMM, MaTEpHaIaMH U IIPOLIECCaMU; yueObHOro OneHka pe3yiabTaTOB
-TOTOBHOCTh K MPOJOJDKEHUIO 00pa3oBaHMUS MaTepuania; YCTHOT'O u
U TOBBIIICHUS KBaJU(UKAUK B -YMEHHUE HUCIIOJIb30BAaTh IMCbMEHHOTO
n30paHHON MPodecCHOHATBHOM TEOPETUYECKUE ompoca.
NEeSITeIbHOCTH U OObEKTUBHOE OCO3HAHUE 3HAHUSA u | OumeHka pe3ynbTaToB
POJIM XUMUYECKUX KOMIIETEHIIUI B 3TOM; IIPaKTUYECKHE TECTUPOBAHUS.
-YMEHUE UCIOIb30BaTh JOCTHKEHUS YMEHUS npu | OneHka pe3yiabTaToOB
COBPEMEHHON XMMUYECKON HAYKU U BBIIIOJTHEHU U CaMOCTOATEIIbHOMN
XUMHUYECKHUX TEXHOJIOTUH IS TOBBIILEHUS npo¢eCCHOHATIbHBIX paboTHI.
COOCTBEHHOI'0 MHTEJUIEKTYaIbHOI'O 3ajauy; OneHka pe3yJabTaTOB
pa3BUTHS B BBIOPaHHON NIPOeCcCHOHaIbHON | - YPOBEHb BBITIOJTHEHUS
JIeSITEIIbHOCTH; c(OpMHUPOBAHHOCTH JIOMAIITHUX 3aJIaHuH.
o0mmux OneHka pe3yiabTaTOB
KOMIIETCHIIUH IIPOBEJCHHOIO
9K3aMEHA.
Ilepeuenv memanpeomemuuix pe3yibmamos, XapakTepuCTUKU Kaxumu npouenypamu
0Cc8aUBaEMbIX 8 PAMKAX OUCYUNTIUHDBL JEMOHCTPUPYEMBIX IIPOU3BOJUTCS
-UCIOJIb30BaHUE PA3IMYHBIX BUJOB MeTanpeIMETHBIX OIICHKA
MIO3HABATEJILHON JIEATENBHOCTH U pE3yJIbTaTOB, Onenka pe3ynbTaToB
OCHOBHBIX KOTOpBIE MOTYT BBITMIOJTHEHUS
MHTEJUIEKTYaJbHBIX Olepaluuil (OCTaHOBKU OBbITh TPOBEPEHBI: IIPAKTUYECKUX
3a1a4yu, (HOPMYJIUPOBAHUS TUIOTE3, - YPOBEHb OCBOEHUS pabor.
aHaJIM3a U CUHTE3a, CPAaBHEHUS, yueObHOro Onenka pe3ynbTaToB
0000111eHuS, cCUCTEMaTU3alluH, BhISIBIICHUS MaTepuania; YCTHOTO U
IIPUYMHHO-CJIEICTBEHHBIX CBSA3EH, IOUCKA -YMEHUE UCNOJIb30BaTh UCbMEHHOTO
aHAJIOTOB, (OPMYJIMPOBAHMSI BHIBOIOB) /IS TEOPETHYECKUE ompoca.
pEILIeHUs NOCTaBIEHHON 3a]auH, 3HAHUA U Onenka pe3ynbTaToB
MPUMEHEHNE OCHOBHBIX METOJIOB IMO3HAHUS MIPaKTUYECKHE TECTUPOBAHUSI.
(HabmoIeHNs, HayYHOI'O 3KCIIEPHMEHTA) YMEHMS IpU Onenka pe3ynbTaToB
JUISL U3YYEHUs Pa3IMYHBIX CTOPOH BBITNIOJTHEHUH CaMOCTOSITENTbHOM
XUMHYECKHX 00BEKTOB U MPOLIECCOB, C npodeccuoHanbHbIX paboTHI.
KOTOPBIMH BO3HUKAET HEOOXOAMMOCTh 3ajad4; Onenka pe3ynbTaToB
CTaJIKMBAThCs B MPOQeCcCHOHANbHON cdepe; | - ypOBEHb BBIIIOJIHEHUS
-MCIIO0JIb30BAaHUE PA3IMYHBIX UCTOYHUKOB IS c(OpMHPOBAHHOCTHU JIOMAITHUX 3aJIaHUM.
MOTYYCHUST XUMUIECKON MH(GOpMaInH, 0o0mux OueHka pe3yabTaToB
YMEHHE OLICHUTDH €€ JOCTOBEPHOCTD ISl KOMIIETEHIINN IIPOBEJEHHOTO
JOCTHKEHUS XOPOIINX Pe3yIbTaTOB B 9K3aMEHA.

npodeccuoHaIbHOM chepe;
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Ilepeuens npeomemmuvix pe3yromamos,
0C6aUBAEMBIX 8 PAMKAX OUCYUNTUHDL
-c(hopMUPOBAHHOCTb MPEICTABICHUN O
MECTe€ XMMHUHU B COBPEMEHHOW Hay4HOU
KApTUHE MHpa; ITOHUMAaHHUE PO
XUMHUU B (DOPMHUPOBAHMU KpPyrosopa u
(GYHKLINOHATIBHON IPaMOTHOCTH YEJIOBEKA
JUISL pELIEHUS IPaKTUUECKUX 3aj1ay;
-BJIaJICHUE OCHOBOIIOJIAraloIIMMHU
XUMHUYECKUMHU MTOHATUSAMH, TEOPUAMH,
3aKOHAMHU U 3aKOHOMEPHOCTSIMU;
YBEPEHHOE I0JIb30BAaHUE XUMHUECKOMN
TEPMUHOJIOTUEH U CUMBOJIMKOM;
-BJIaJICHUE OCHOBHBIMU METOJaMH Hay4HOT'O
MIO3HAHM, UCIIOJIB3YEMbIMH B XUMUU:
HaOJII0/IEHUEM, OITUCAHUEM, U3MEPEHHUEM,
9KCIEPUMEHTOM; YMEHHE 00padaTbIBaTh,
OOBSICHATh PE3yIbTATHl MPOBEICHHBIX
OINBITOB U JI€NaTh BBIBOJBI; TOTOBHOCTb U
CIIOCOOHOCTh PUMEHSATh METO/IbI TO3HAHUS
IIPY PELIECHNHU IPAKTUYECKUX 3a/1a4;
-cOPMUPOBAHHOCTh YMEHHMSI JaBaTh
KOJIMYECTBEHHBIE OLIEHKU U INPOU3BOAUTH

pacyeThl M0 XUMUYECKUM QOpMyJiaM U
YPaBHEHUSM;

-BJIJICHUE MPaBUJIAMHU TEXHUKH
0€30MacHOCTH MPU UCTIOIH30BAHUU
XUMHUYECKHX BEIECTB;

-chopMHUpPOBAaHHOCTH COOCTBEHHOH MTO3UITIH
[0 OTHOILIEHHUIO K XUMUYECKOMH
uH(pOopMalny, MOJTy4aeMOn U3 pa3HbIX
UCTOYHUKOB.

- cpOpMUPOBAHHOCTH CUCTEMBI 3HAHU 00
OOIIMX XUMHUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHSIX;

- ¢(hOpMUPOBAHHOCTh YMEHUH HCCIIEJOBATh
CBOMCTBaA HCOPTraHNYCCKUX U OPraHUYCCKHUX
BEIIIECTB, OOBACHATH 3aKOHOMEPHOCTH
MPOTCKAHUA XUMHYCCKUX peaKHHfI,
IPOTHO3UPOBATH BO3MOXKHOCTh UX
OCYIIECTBIICHHS,

- BJIaJIeHUE YMEHUSMH BBIABUTaTh THUIIOTE3bI
Ha OCHOBE 3HAHHIA O COCTaBE, CTPOCHUU
BEIIIECTBA U OCHOBHBIX XMMHYECKHX
3aKOHaXx, IPOBEPATH UX SKCIICPUMCHTAJIBHO,
bopMynupys LeNb UCCIIeI0BaHMS;

- BJIaJICHUE METOJIAMH CaMOCTOSITEIIEHOTO
IUTAHUPOBAHMS U TIPOBEJICHUSI XUMUYECKHX
IKCTIEPUMEHTOB C COOITIO/ICHIEM TIPaBUIT
6e30macHOi paboTHI C BELIECTBAMH U
1a00paTOPHBIM 000PYIOBaHHUEM;
c(hOpMHUPOBAHHOCTh YMEHUH OIHCAHUS,
aHaJIM3a M OIICHKH JJOCTOBEPHOCTH

XapakTepUCTUKU
JEMOHCTPHPYEMBIX
IpEeMETHBIX
pe3ysbTaTOB,
KOTOpBIE MOTYT
OBITH TPOBEPEHBI:

- YpPOBEHb OCBOCHUS

yueOHOro
MaTrepuania;

-yMEHHE UCIOIb30BAThH
TEOPETHYCCKHUE
3HAHUS 51
MPaKTUYECKHE
yMEHUs npu
BBIIIOJIHEHUH
npodeccroHaTbHBIX
3a7a4;

- YPOBEHb
c(hopMUPOBAHHOCTH
o0Iux
KOMIIETEHIIU A

Kakumu mponeaypamu
POU3BOIUTCS
OLIEHKa

OneHka pe3yiabTaTOB
BBIITOJIHEHUS
NPaKTUYECKUX
pabor.

OneHka pe3yJabTaTOB
YCTHOTO u
NUCHMEHHOTO
orpoca.

OneHka pe3yJabTaTOB
TECTUPOBAHUS.

OneHka pe3yiabTaTOB
CaMOCTOSITENIbHON
paboTHL.

OneHka pe3yibTaTOB
BBITTOJTHEHHS
JIOMAIIIHUX 33JaHUH.

OneHka pe3yJabTaToOB
IIPOBE/IEHHOTO
9K3aMeHa.
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MOJIy4EHHOT'O pe3yJIbTaTa;

- chopMHpPOBAHHOCTH YMEHHMIA
IIPOTHO3UPOBATh, AHATU3UPOBATh U
OLIEHHUBATH C IMO3ULUNA IKOJIOTUYECKON
0€30MacHOCTH MOCIEICTBUS OBITOBOM U
MIPOU3BOJICTBEHHOM JESITEIIbHOCTH
YeJI0BEKa, CBA3aHHOM C repepadboTKon
BEIECTB.
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