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PACCMOTPEHA 1 OAOGPEHA

[IpeaMeTHO-UMKIIOBOM KOMUCCHUEN

[Tpotokon Ne 8

«20» mapta 2025 .

[Tpencenarens [TIK LQ% /J1.H. CmupHoBa/

PabGouas mporpamma yueoHoit aucummuimabsl BJI.09 Xumus paspaborana Ha
OCHOBE TMpPUMEpPHOW pabouell mTporpaMmbl  00IIE0Opa30BATEIIBHON  JUCITUTUTHHBI
«Xumus» (0a30BbIl YPOBEHb, BapuaHT 1) aist mpodeccnoHaIbHBIX 00pa30BaTEIbHBIX
opranuzanui, pexomeHgoBanHoir @I'bBOY MAIIO MPIIO (mpotokon Nel3 ot
29.09.2022r.), ytBepkIeHHOI Ha 3aceqannuu CoBeTa MO OIICHKE KauecTBa MPUMEPHBIX
pabouux mporpamMm 00111€00pa30BaTEILHOIO0 U COIMAIBHO-TYMAaHUTAPHOTO ITUKJIOB
cpea”ero npodeccruoHanbHoro oopazoBanus (mpotokona Ne 14, ot 30.11.2022r.) qist
cnermanbHocTu 09.02.06 CeTeBoe u cUCTEMHOE aIMUHUCTPUPOBAHHUE.

Pa3paboTuuk:
CwmupnoBa JIro60oBb HukomnaeBHa, npenoaaBatesb BbICIIeH KBaTU(PUKAITMOHHOM
kareropuu Beicuiero komnemxa [II'TY «IlonmutexHux.

PenieH3eHT (BHYTpEHHUI)
MuxaitnoBa C.B., mpenomaBaTenb BbICHICH KBAIW(DUKAIMOHHOW KaTeropuw,
crapmmi meroaucT Bricirero komnemka [II'TY «llonurexHuxy.

PenieH3eHT (BHEUTHU)

JlapuonoBa WM.A., mpenojaBarenb BbICHIEH KBaTM(DPUKAMOHHOW KaTErOpHUH
I'bOY CIIO PM3 «ToproBo-T€XHOJIOTUYECKAN KOJIEIA.

©Cmupnosa JL.H., 2025
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COIAEPKXKAHHUE

AHHOTAITUS

OBILAS XAPAKTEPUCTUKA YUYEBHOU JUCHUTUINHEI

CTPYKTYPA U COJIEPYKAHUE YUEBHO!N AUCLIUTIIMHBI

YCJIOBUS PEAJIM3ALIMY YUEBHOM TUCIIATIIMHBI

. KOHTPOJIb M OLIEHKA PE3VJIbTATOB OCBOEHMS YUYEBHOI
JACITUTUIMHBI

Ok Wb E



1. AHHOTALIUS

Pabouast mporpamma ydebnou aucturumbbl bJ[.09 Xumus sBiseTcs 4acThio
MIPOTPAMMBI MOJITOTOBKHU CHEINAIMCTOB CpeaHero 3BEHA CpEIIHETO
npodeccuonansHoro oopazosanus no crneruanbHocTH 09.02.06 CereBoe u cucteMHOe
aJIMUHUACTPUPOBAHUE, BXOAUT B IUKI O00II€00pa30BaTENbHON TOATOTOBKA U
peanu3yercs B 1, 2 cemecTpax.

Yuebnas aucrumuHa bJ[.09 Xumus BKIOYAaeT U3YYEHHUE CICAYIOIINX
pa3nenos:

1. OcHOBBI CTPOCHHUS BEIIECTBA.

2. XMMUYECKHUE PEAKIIHH.

3. CTpoeHue u CBOICTBAa HEOPraHUYECKUX BEIIECTB.

4. CTpoeHue U CBOMCTBA OPraHUYECKUX BEIIECTB.

5. Kunernueckue # TEPMOJAMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUs
XAMHUYECKUX PEaKIUH.

6. PacTBOpBLI.

7. Xumusl B OBITY U IPOU3BOJCTBEHHOM JIESITEIBHOCTH YEJIOBEKA.

OO6mmit o0beM y4eOHOW Harpy3Kd IO ITUCHUILIMHE cocTaBisier /0 dacos,
Harpy3Kka BO B3aMMOJICHCTBUM C TIPENo/iaBaTeieM - 68 4acos.

Texymuii KOHTPOIb YCIEBAEMOCTH OCYIIECTBISIETCS B IMPOIIECCE MPOBEICHUS
MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUM, 0OECieunBacT OLIEHWBAHUE XOJa OCBOCHUS
JUCHUTUIMHBL. DOPMBI TEKYIIETO KOHTPOJS YCIIEBAEMOCTH: TECTHUPOBAHUE, YCTHBIN
ONpOC, KOHTpOJbHasi  paboTa, BBHINOJHEHWE W  3alldTa  OOYyYaIOUUMUCA
WHIUBUTyAJIbHBIX 3aaHUH, POEKTOB, UCCIICIOBAHUM U JIp.

dopMa MPOMEKYTOUHOM aTTecTanuu — JguddepeHInpoBaHHbIN 3aueT (2
ceMecTp).



2. OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCIHUITIJINHBI
2.1. MecTo TMCUMIUIMHBI B CTPYKType NPOrpaMmMbl MOATrOTOBKH CHENHAJINCTOB

CpEaHEro 3B€Ha

Vuebnas mgucnumaunHa bJ[.09 Xumus oTHOCHUTCS K 0a30BBIM JIHCIIUILIMHAM
00111e600pa30BaTEIbHON MOJTOTOBKH.

2.2, IIe.m; U IVIAHUPYEMbIC PE3YJIbTAaThl 0CBOCHUNA NUCHUIIJIUHBI:

ConepxxaHue TpPOrpaMMbl

0011e00pa3oBaTeILHON  JTUCITUTITHHBI
HAIpaBJICHO Ha JOCTIKEHUE pe3yJbTaTOB €€ W3YYCHHS B COOTBETCTBHUH C

tpedoBanusiMu OI'OC COO c yuerom mpodeccronanbHoi HampaBiaeHHOCTH DOI'OC
CIO cnemmansroctu 09.02.06 CeteBoe 1 cucTeMHOE aIMUHUCTPUPOBAHUE.
Oco0Ooe 3nauenue auciuruimHa b/1.09 Xumus umeer npu (HopMHUpPOBAHHHM U

passutii  OK wu IIK cmenmansnoctn  09.02.06 CereBoe u  CcHUCTEMHOE

AIMHAHHUCTPHUPOBAHNC.

OG1mme KoMITeT RN IInanupyemble pe3yJbTaThl 00yUYeHHs

Oo0mue I[ncunmmnapﬂblel

OK 01 Bri6bupats B yacmu mpy006oeo | - BIANETh CHCTEMON XHWMHUYECKUX

CIOCOOBI PELICHUS 3384 |8OCHUMAHUSL: 3HAHUH, KoTopas BKJIIOYAET:

npodeccuoHanbHOM - TOTOBHOCTb K  TpYIY, | OCHOBOIOJIAraroIine TIOHSTHS

JeSITEIIbHOCTH OCO3HaHUE [IEHHOCTH | (XUMUYICCKUI JJICMEHT, aToMm,

MPUMEHUTEIHHO K MacTepcTBa, Tpy10ito0ue; AIIEKTPOHHAsE 000J0YKa aToma, S-, p-,

pa3IMYHBIM KOHTEKCTaM |- TOTOBHOCTh K AKTHUBHOM | 0-3JICKTPOHHBIC OpOUTAIHd aTOMOB,
e TEIIbHOCTH WOH, MOJIEKYyIa, BaJICHTHOCTb,
TEXHOJOTUYECKON U | 3JIEKTPOOTPUIIATETIBHOCTh,  CTETICHb
COLIMANIbHOW HANpaBIECHHOCTH, | OKHCIEHUS, XUMUUYECKasl CBSI3b, MOJIb,
CIIOCOOHOCTh ~ MHHULIMUPOBATH, | MOJISIPHAST Macca, MOJIIPHBIA 00BeM,
[IAHUPOBATh U | YIJIEpOIHBIH CKeJIeT,
CaMOCTOSITCIILHO ~ BBITIONHSATH | QYHKIIMOHAIBHAST TPYIIa, PaauKa,
TaKylO JAeSITeNbHOCTD; U30Mepus, U30MEpBHl,
- UWHTEpeC K  Pa3jMYHBIM | TOMOJOTHYECKHA  Psifi, TOMOJIOTH,
chepam  mpohecCHOHATBHOMN | YIIIEBOIOPOIBL, KHCIIOPOJI- u
eI TEIbHOCTH, a3zoTcojepxKalire COETMHEHUS,
Osnadenue  yHUBepcaibHulMu | ONOTOTUYECKH aKTUBHBIE BEIIECTBA

VUeOHbIMU  NO3HABAMETbHBIMU
Oeticmeusmu.:

a) bazosvle
Oeticmeusi:

- CaMOCTOSITEITEHO
dbopMynupoBaTh u
AKTyaJIu3UpoBaTh  MpPoOJIEMY,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBIUBATh
CYIIECTBEHHBIA TPHU3HAK WU
OCHOBaHHWs Il CpaBHEHUS,
Kiaccuukanuu u 0000IICHUS;
- OTIPeIeNATh () 31

JocuvecKue

JCATCIIBHOCTH, 3aaaBaTb

(yrieBoibl, XKHpHI, OCIIKH), MOHOMED,
MIOJINMED, CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE ~ COETMHEHUS,
KpUCTANIMYECKas  peIlleTKa, THIIbI
XUMHUYECKHUX peakuuii
(OKHCIUTENBHO-BOCCTAHOBUTEINBHBIE,
9K30-U DHJOTEPMHUYECKHE, PEAKIUU
HMOHHOI'O oOMeHa), pacTBop,
AIIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
ANIEKTPOJINTUYECKAsT  AUCCOLMAINS,
OKHUCIIUTETD, BOCCTaHOBUTEb,
CKOPOCTb ~ XMMHMYECKOM  peakuuu,
XUMHUYECKOE pPaBHOBECHUE), TEOPUH U
3aKOHBI (Teopust ~ XMMHUYECKOTO
CTPOEHHUS] OpPraHMYECKHUX BEIIECTB

! JuctuiumHapHble (IIpeAMETHBIE) Pe3ybTaThl YKa3hIBAIOTCS B COOTBETCTBUU € UX MOJHBIM nepedneM Bo @T'OC COO

(B mocnenneit penakuuu ot 12.08.2022.

«XUMUA»




IapaMeTpsl U KPUTEPUH HX
JOCTUKECHMUS;

- BBIABIIAITH 3aKOHOMEPHOCTH
u IIPOTUBOPEUHS B
paccMaTpuBaeMBbIX SIBICHUSX;
- BHOCHUTb KOpPPEKTUBHI B

JIeSITeIbHOCTD, OILICHUBATh
COOTBETCTBUE  PE3YJIbTAaTOB
LIeJIIM, OLEHHMBAaTh PHUCKHU
MOCJIEICTBUM ACATEIbHOCTH;
- pa3BUBaTh KpeaTHBHOE
MBIIUIEHUE TpPU  PEUICHUU
YKU3HEHHBIX TIPOOIIEM;

0) bazoevle
uccnedosamenbexue
oeticmeusi:

- BJIAJICTh HaBbIKAMHU Y4€OHO-
HUCCIIE0BATEILCKOMN u
MPOEKTHON  JIEATEJIbHOCTH,
HaBBIKAMH paspenieHus
npobem;

- BBUIBIIATD  IPUYHUHHO-
CICICTBCHHBIC  CBA3U U
aKTYaJIM3UpPOBAThH 3aavy,
BBIIBUTaTh  THUIOTE3y €€
pernieHus, HaXOJIUTh
apryMEHTBI TS
JI0Ka3aTelIbCTBA CBOMX
YTBEPKJICHH, 3aJlaBaTh
rnmapamMeTppl M KpPUTEpUHU
peuieHus;

- aHAIM3UPOBATh
MOJTyYEHHbBIE B xo/e
perieHus 3aJa4n
pe3ybTaThl, KPUTUYECKH
OIICHUBATh X
JIOCTOBEPHOCTH,

IIPOTHO3UPOBaTh HM3MEHEHHE
B HOBBIX YCJIOBHMSIX;

- YMETb IEPEHOCUTH 3HAHUS B
[103HABATEIbHYIO "
MIPAKTUYECKYIO obusacTH
KHU3HEJEATEIbHOCTH;

- yMeTb  UHTETrpPUPOBATH
3HAHUS u3 pa3HbIX
MPEIMETHBIX 00JIacTel;

- BBIIBUTAaTh HOBHIE WJIEH,

npeyiaraTh  OPUTHHAIBLHBIC
IIoaxoabl 1 peHIeHI/IH;

- CII0OCOOHOCTD HX
HCIIOJI30BAHUS B
[103HABATEILHON u

COIMAJIbHOM MPAKTUKE

AM. byrneposa,
AJEKTPOJIUTUYECKON
MEePUOTNYECKU I
Menneneena,
Macchl),

Teopus
JUCCOLIHALINHN,

3aKOH J.N.
3aKOH  COXpaHEHUus

3aKOHOMEPHOCTH,
CUMBOJINYECCKHUH SA3BIK XHUMHU,
GbakTonoruueckue CBE/ICHUS 0
CBOMCTBAX, COCTaBE, IIOJIYyYEHUHU U
0e3omacHOM HCIOJIb30BAHUU
Ba)KHEHIIINX HCOPTaHNYCCKUX u
OpPraHMYECKHUX BEIECTB B OBITY H

[IPaKTUYECKON JeATEIIbHOCTH
YEJI0BEKA;

- YMETb BBIABIATH XapaKTEPHBIE
IIPU3HAKN U B3aWMOCBS3b M3yYCHHBIX
ITOHATUH, [IPUMEHATD
COOTBETCTBYIOIIME  IIOHATUSA  IIpU
OIIMCAaHUU CTPOEHUS U  CBOWCTB
HEOPraHMYECKUX M  OPraHMYECKUX
BEIIECTB M WX  IPEBPAILCHMUI;

BBIIBJIATHL B3aHMOCBSI3b XMMHYECKHX
3HAaHUH C HOHSATUIMU u
MpEeCTaBICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh UCHOJIb30BaTh HAUMEHOBAHUS

XUMHUYECKUX COCIMHEHUIN
MEXYHapOJIHOI O coro3a
TEOPETUYECKON U MPUKIIAHON XUMUHU
" TPUBUAJIbHBIE Ha3BaHUs
BaKHEUIITHNX BEIIECTB (aTmieH,
alleTUJIEH, TJINLEPYH, dbenon,

dbopManbaeru, YKCyCHas KHUCIOTa,
[JIMLWH, YrapHbld a3, YIIEeKUCIIbIA
ra3, aMMHaK, TraiieHas W3BeCTb,
HeraleHasl U3BECTb, IUThEBAs COJA U
JIpyrux),  COCTaBIATH  (OPMYIBI
HEOPraHMYECKUX M  OpPraHMYECKUX

BEILIECTB, YPABHEHUS XUMHUYECKHUX
peakuui, OOBSACHATH UX CMBICH;
MOATBEPKIATh XapaKTepHbIe
XMMHYECKHE  CBOMCTBA  BELIECTB
COOTBETCTBYIOIIUMHU
JKCIIEPUMEHTAMHU " 3aUCsAMU
YPaBHEHUN XUMUYECKUX PEAKIUN;

- YMETh YCTaHaBIUBATh
[IPUHAUIEKHOCTD H3y4YEHHBIX

HCOPTaHUYCCKUX MW  OpPraHUYCCKUX
BCIICCTB K OMNPCACICHHBIM KjIaCCaM U

rpynmnam COEIMHEHMI,
XapaKTepu3oBaTb HUX COCTaB U
BAKHEUININE CBOMCTBA; ONPEIEIAThH
BU/JIBI XUMHYECKHUX CBsA3eH
(xoBaJIeHTHaA, MOHHAs,




MeTaJuTh4ecKasi, BOJOPOHAsS), THITbI
KPUCTAJUTMUYECKUX PEIIETOK BEIIECTB;

KJ1accu(pUIMpoBaTh XAMUYECKHE
peakiuu;

- chopMHpOBaTh NPEICTABICHUS: O
XUMHYECKOM COCTaBIISTIOIICH

€CTECTBCHHOHAYYHOW KapTHHBI MHUDA,
poJIM XMMHUHM B TIO3HAHUM SIBICHUMN
HPUPOJIBL, B (bopmupoBaHUH
MBIIIICHUS ¥ KYJIBTYPbI JINYHOCTH, €€
(GyHKIHOHATIBHON I'PaMOTHOCTH,
HE00X0IMMON e peteHHs
HPaKTUYECKHUX 3a/1a4 U IKOJIOTHYECKU
000CHOBaHHOTO OTHOIIECHUS K CBOEMY
37I0pOBBIO U TIPUPOIHOM Cpere;

- yMEThb MPOBOJMTH pacyeThl IO

XHUMHUYECKUM dbopmyiam u
YPaBHCHHUSM XUMHYCCKHX DPEaKIHiA C
UCTIOJIb30BaHUEM busnyeckux
BEJIMYHH, XapaKTePU3YIOIIHX
BEIIIECTBA c KOJINYECTBEHHOMN
CTOPOHBI: MAacCBhlI, o0BemMa
(HOpMabHBIE YCIIOBUS) rasos,

KOJIMYECTBA BEIIECTBA; MCIIOIb30BATh
CUCTEMHBIE XUMUYECKUE 3HAHUA NI
IIPUHATUS PEIICHUM B KOHKPETHBIX
JKU3HEHHBIX CUTYalMsX, CBA3aHHBIX C
BEILIECTBAMM M MX IPUMEHEHUEM

OK 02 OcymecTBisTh
MIOWCK, aHAJIN3
UHTEpIpEeTaLNIO
uH(popMaluuy,
HE00X0IUMOMH 115
BBITTOJTHEHUS 32,144
npodeccuoHanbHOM
JeSITeTbHOCTH

B obnracmu
HAYYHO20 NOZHAHUAL:
- c(hOpMUPOBAHHOCTh
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMECHHOMY
pa3BUTHS

UerHHocmu

YPOBHIO
HayKu H
00LIeCTBEHHOMN MPAKTHKH,
OCHOBAaHHOTO Ha  JHAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAaHHMIO CBOEr0 MecTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE
SI3BIKOBOM WM UMTATENILCKOM
KYJIbTYpbI KakK cpencTBa
B3aMOJICUCTBUA MEXIY
JIOJIbMU U TTIO3HAHMS MUPA;

- OCO3HaAHHE LIEHHOCTH
Hay4YHOU JIeSITeIIbHOCTH,
TOTOBHOCTE OCYIIECTBIISATh
MIPOEKTHYIO H
HCCIIEI0BATEIbCKYIO
JeATEeTbHOCTh UHIUBUAYATbHO
U B TPYIIIIE;

Osnaodenue yHUBEpCAIbHLIMU

- YMCTH IIJIAHUPOBATHb U BBIIIOJHATD

XUMHYECKUN 9KCIIEPUMEHT
(mpeBparueHus OpPraHMYECKHUX
BEIIECTB npu HarpeBaHuy,

MOJIy4eHHEe 3TUJICHA U M3Y4YEeHHE €ro
CBOWCTB, KaYeCTBEHHBIC PEAKIMH Ha
aNbJETU/bI, KpaxMal, YKCYCHYIO
KHCJIOTY; JEHATypanus OEIKOB IpHU
HarpeBaHWH,  LIBETHbIE  peaKLuu
OEIKOB; IIPOBOAUTH peakuuu
HMOHHOTO OOMEHa, ONpeAesATh Cpery
BOJIHBIX PAacTBOPOB, KayeCTBEHHBIE
peakuuu Ha cynbdar-, kapOoHAT- U

XJIOpUA-aHUOHEI, Ha KaTuoH
AMMOHHMHA,; peuiaTtb
OKCIICPUMCHTAJIBHBIC 3aga4du 1o

temam "Meramibl" u "Hemetans") B
COOTBETCTBUU C IPABHJIAMH TEXHUKH
O6e3omacHOCTH TpU OOpalIeHuu ¢

BEILIECTBAMU u  1abopaTOPHBIM
000pyIOBaHUEM; IIPEICTaBIIATh
pe3yNbTaThl XUMHUYECKOTO
JKCIepUMEeHTa B  (opMe  3arucu
YpaBHEHUH COOTBETCTBYIOLIUX

peakuuii 1 GOpMyITUPOBATH BBIBOJbI




VUeOHbIMU NO3HABAMENbHIMU
oelicmeusimu:

8) paboma ¢ ungpopmayuei:

- BIIQJICTh HaBBIKAMHU
NOJydeHUuss WHQPOpMAIMU U3
HUCTOYHUKOB DAa3HBIX THIIOB,

CaMOCTOATCIIBHO
OCYHICCTBJIATL IMOMCK, aHAJIN3,
CHCTEMAaTU3aluIo u

MHTEpHpEeTannio HHGOpMaIu

pPa3MUYHBIX BHJIOB H  (GOpM
Ipe/ICTaBICHNUS;

- co3gaBaTh  TEKCTHl B
pasnmuyHBIX  Qopmarax ¢
y4eToOM Ha3HAYCHUS
uHbpopMaMl U IIENIEBOM
ayAUTOPHH, BBIOHpast
ONTUMAJIBHYIO bopmy
Hpe/ICTaBICHUS u
BU3YaJTU3aIH;

- OLEHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTb  MH(OPMAINH,
€€ COOTBETCTBHUE IIPABOBBIM U
MOPAJIBHO-3TUYECKUM

HOpMaM;
- HUCIOJIb30BaTh  CPEJICTBA
UH(POPMAIIMOHHBIX u
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH B pCIICHHUH
KOTHUTUBHBIX,
KOMMYHUKaTHBHBIX "
OpraHM3allMOHHBIX 3a/a4 C
cobmoieHeM  TpeOoBaHMI
IPrOHOMHUKH, TEXHHUKH
0€30ITacHOCTH, TUTHECHEI,
pecypcocOepexeHus,
NPABOBBIX U 3TUYECKHX HOPM,
HOPM MH()OpPMAIIMOHHON
0e301acHOCTH;

- BJIAJICTh HaBBIKAMH
pacno3HaBaHHWs W 3alIUTHI
uHpopManuy,
MH(OpMaLOHHON

0€30IaCHOCTH JINYHOCTHU

Ha OCHOBE 3TUX PE3y/IbTATOB;
- YMCTh aHAJIM3UPOBATHE XUMHNYCCKYIO

uHpopMaIuo,  TOJy4aeMyr W3
pa3HBIX HCTOYHUKOB (cpencts
MacCOBOM uHpOpMAIIHH, CeTh

WuTepHer u npyrue);

- BJAJACTh OCHOBHBIMH METOJaMH
HAyYHOTO TIO3HAHUS BEUIECTB W
XUMUYECKUX SIBJICHUHN (HaOIIOEHUE,
U3MEepeHue, OKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- yYMeTh MPOBOJUTH pPacyeThl IO
XHUMHUYECKUM bopmyam u
YPaBHCHHUSIM XUMHUYECKHX PEAKIHHA C
UCTIOJIb30BaHUEM buznIecKkux
BEJIMYHH, XapaKTePU3YIOIIHX
BEIIIECTBA c KOJINYECTBEHHOMN
CTOPOHBI: MAacCBhlI, o0BemMa
(HOpMaIbHBIE YCIIOBUS) rasos,
KOJIMYECTBA BEIICCTBA; MCIIOIH30BAThH
CHUCTEMHBbIC XMMUYCCKHE 3HAHUS IS
NPUHITHS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAallUsAX, CBI3aHHBIX C
BEIICCTBAMH U UX PUMEHCHHEM

OK 04 Pa6otats B
KOJIJIEKTHBE M KOMaH/IE,
3P PEeKTUBHO
B3aNMMOJEHCTBOBATH C
KOJUIETaMH,
PYKOBOJICTBOM,
KJIHEHTaMHU

- TOTOBHOCTB K CaMOPa3BUTHIO,

CaMOCTOATCIBPHOCTHU n
CaMOOIIPECACIICHUTO,
-OBJIaJICHHUEC HaBBIKaMU

yueOHO-HCCIIeIOBATENbCKOM,
IIPOEKTHOM M COLMAIbHOU
NeSITeTbHOCTH;

Osnadenue  yHuBepcaibHbiMU
KOMMYHUKAMUBHBIMU

- YMCTh IIJIAHUPOBATHL U BBIIIOJIHATH

XUMHUYECKHUH AKCIIEPUMEHT
(mpeBpareHus OpraHMYECKHUX
BEIIECTB npu HarpeBaHuw,

MOJIy4YeHUE STUIIEHA U U3YYEHHUE €ro
CBOWMCTB, Ka4eCTBEHHBIC PEaKIUH Ha
aNbJETUIbl, KpaxMall, YKCYCHYIO
KHUCJIOTY; JeHaTypauus OeJIKOB TpH
HarpeBaHUMU, I[BETHbIE  pEaKIMHU




oelicmeusmu:

0) CcOBMeCmHas
O0esimenbHOCmb.

- TIOHMMAaTh W WCIOJb30BaTh
MpEeUMYIIeCTBa KOMaHIHOW U
WHIUBUIYAIBHON pabOTHI;

- MIPUHUMATD Leu
COBMECTHOM JIeSITEILHOCTH,
OpraHU30BBIBATH u
KOOPJIMHHUPOBATH JIEHCTBUS IO
ee JIOCTH)KEHUIO: COCTaBIISTh
IJIaH JCUCTBUM, paclpecisiTh
poIu ¢ y4eToM MHEHUHU
Y4aCTHUKOB 00CyX/1aTh
pe3yIbTaThl COBMECTHOM
paboThI;

- KOOPJMHUPOBAThH u
BBITIOJHSATH pa0OTy B YCIIOBUSX
pealbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO
B3aMMO/ICICTBUS;

- OCYIIECTBISITh ITO3UTHBHOE
CTpaTernuecKkoe IMOBEJICHUE B
pa3IMYHBIX CUTYaIUsX,
NPOSBISATE  TBOPYECTBO U
BOOOpaxeHue, OBITh
WHUIIUATUBHBIM

Osnadenue  yHuBepcaibHbIMU
Ppe2YIAmMUBHbIMU OeUCMBUAMU:
2) npunamue cebsi u Opyeux
nrooell:

- TNPUHAMATh MOTUBBI U
apryMeHTHI IPYTHX JII0JIEH npH
aHam3e pe3ynbpTaToB
NeSITeIbHOCTH;

- TpuU3HaBaTh CBOE IMPaBO U
IpaBO JApYrMX JIIOAEW Ha
OIINOKH,

- pa3BUBAThH CIIOCOOHOCTH
MOHUMATh MUP C MO3UIIUN
JPYroro 4eioBeKa

OEKOB; MIPOBOAUTD peaxkuuu
MOHHOTO OOMEHA, OMPEIENATh CPeay
BOJHBIX PACTBOPOB, Kau€CTBEHHbIE
peakiuu Ha cynbdar-, kapboHaT- U

XJIOpUA-aHHUOHBI, Ha KaTHOH
AMMOHMUA peuaTtb
OKCIICPUMCHTAJIBHBIC 3aJa4uun 110

temaM "Meramnbl" u "Hemeramisl") B
COOTBETCTBUM C NpaBWJIaMH TEXHHUKH
0e30macHOCTH TMpH OOpalieHUuu C

BEIlECTBAMH W J1abOpaTOPHBIM
obopynoBaHueM; MIPEJICTaBIISTh
pE3yJIbTaThI XHUMHYECKOTO
JKCIepUMEeHTa B  (opMe 3amucu
ypaBHEHUI COOTBETCTBYIOIINX

peakuuii U (HOPMYIUPOBATH BHIBOABI
Ha OCHOBE DTHUX PE3YJIbTAaTOB

OK 07 CopeiicTBOBaTH
COXPaHEHHUIO
OKpYKarolleu Cpeibl,
pecypcocOepexeHHIo,
3¢ dHeKTUBHO
JIEWCTBOBATH B
YpEe3BhIYANHBIX
CUTYaIUAX

B obnacmu sxonocuueckozo

eocnumaru.

- c(hopMUPOBAHHOCTH
IKOJIOTHYECKOM KYJIbTYPBI,
IIOHUMAHHUEC BIIMAHUA

COMaJIbHO-3KOHOMHNYCCKHUX

IIPOLIECCOB  HA  COCTOSIHUE
NPUPOJHONM U COLUAIbHOMN
Cpensl, OCO3HaHHE
r7100aIbHOTO Xapakrepa

9KOJIOTMYECKUX MPOOIIeM;
- IUIAHUPOBAHHE "

- copmupoBaTh MPEACTABIECHUSA: O
XUMUYECKON COCTAaBJIAIOLICH
€CTECTBEHHOHAY4YHO! KapTUHBI MUpa,
poiM XMMHMHM B TIO3HAHMM SIBJICHUN
MIPUPOJIBI, B (dbopMupoBaHUU
MBIIIJIEHNS U KYJIbTYPBI TMYHOCTH, €€
(YHKIIMOHATIEHOM IPAMOTHOCTH,
HE00XoAuMOMH JUTS pelieHus
MPAaKTUYECKUX 3a7a4 U KOJIOTMYECKU
000CHOBAHHOTO OTHOLLEHUS K
CBOEMY 3JI0POBBIO M IPUPOJIHON
cpene;




OCYILIECTBJIEHUE JCHCTBUU B

OKpY>Karolen cpene Ha
OCHOBE 3HaHUSA uenen
YCTOWUYHBOIO pa3BUTHUA
YEJI0BEUECTBA;

AKTUBHOE HETPUsTHE

JEUCTBUM, MPUHOCIIIUX BpeE.
OKpY>KarolleH cpele;

- yMeTb coOmojgaTh  TpaBuia
9KOJIOTUYECKU 1e1eco00pa3zHoro
MOBEACHUSI B OBITY M TPYIOBOIi
ACATCIIBHOCTH B LCIAX COXPaHCHHUA
CBOETO 3/I0pPOBbS U OKpY’Karomen
IPUPOJHOM  Cpelbl;  Y4YUTHIBATh
OIIACHOCTh BO3/ICHCTBUSI HA JKHBBIC
OpraHu3Mbl OMMPCACIICHHBIX BCIICCTB,

- YMEHHE IPOrHO3MPOBATh | TOHUMAs CMBICT IIOKa3aTest
HeOIaronpusITHbIE NIpeACIIbHON JOITyCTUMOM
JKOJIOTUYECKHE IIOCJIEIACTBUS | KOHLIEHTPALUN

MPEINPUHUMAEMBIX JEUCTBUH,
MpeAOTBPALIATh UX;

- pacuMpeHue OTbITa
JEATEIBbHOCTH 3KOJIOTMYECKOU
HANpPaBJIEHHOCTH;

- OBJIQJICHHE HaBbIKAaMU
y4e0HO-UCCIIeIOBATEIILCKOH,
MPOEKTHOM U  COIMAIIbHOM
JIEATEIIbBHOCTH

IK 1.1
JIOKyMEHTHUPOBATH
COCTOSIHUS
MH(POKOMMYHUKAITMOHHBIX|

CHCTEM U ux
COCTABJISIOLINX B
polecce  Halagkd U
OKCILTyaTaluH.

YMEHHsI: TPOCKTUPOBATH JIOKAJIbHYIO CETh; BBIOMpAaTh CETEBbIC
TOIMOJIOTMH; PAaCCUUTHIBATH OCHOBHBIE MapaMETpbl JIOKAIbHOW CETH;
MPUMEHATh AJITOPUTMBI TOMCKA KpaTyallIero IyTH; IJIaHUPOBAaTh
CTPYKTYPY CETH C MOMOIIBIO Tpada ¢ ONTUMAIBEHBIM PACIIOIOKEHUEM
y3JI0B; HCIIOJIb30BaTh MAaTE€MaTHUYECKHil ammapar Teopuun rpados;
HacTpamBath ctek mpoTokosioB TCP/IP u ucnonb30BaTh BCTPOCHHBIE
YTUJIUTHI ONEePaLIMOHHON CUCTEMBI JUTSt JUAarHOCTHKHU
paboTOCIIOCOOHOCTH CETH.

3HAHUSA: OOIIME MPUHIUIBI TOCTPOCHHS CETE; CETEeBbIC TOMOJIOTHH;
MHoOrociyoitHyto Mozaens OSI; TpeOGoBaHUS K KOMIBIOTEPHBIM CETSIM;
apXUTEKTypy  MPOTOKOJIOB;  CTaHAApTU3ALMI0  CETEH;  JTalbl
MPOEKTUPOBAHMSI CETEBOM HHQPACTPYKTYphl; JJIEMEHTHl TEOPUHU
MaccoBOro OOCTY)XKUBaHUS; OCHOBHBIE TOHSTHUS TEOpUU Tpados;
QITOPUTMBl TIOWCKA KpaTyalIero IyTH; OCHOBHBIE MPOOJIEMBI
cuHTe3a rpadoB arak; CHUCTEMBI TOMOJOTUYECKOTO  aHAIM3a
3alMIIEHHOCTH KOMIIBIOTEPHON CETH; OCHOBBI IPOEKTHPOBAHUS
JIOKAJNbHBIX ceTed, OecpOBOJIHBIC JOKANbHBIE CETH; CTaHAapPThI
kabenei, OCHOBHBIE BUJIbI KOMMYHUKAIIMOHHBIX YCTPOMCTB, TEPMUHBI,
MOHATUSA, CTAHAAPTHI W THUIIOBBIE 3JIEMEHTHI CTPYKTYpHUPOBAHHOM
KaOelnbHOW  CHCTEMBI: MOHTaX,  TECTHPOBAHHUE; CpeacTna
TECTUPOBAHUS U aHanu3a; 0a30Bble MPOTOKOIbI U TEXHOJOTHUH
JIOKQAJIbHBIX CETEM.




3. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJIAHBI

3.1. O0bem y4yeOHOM TMCHMILIMHBI M BHAbI Y4e0HO padoThI

Bun yuebnoit paboTbl Oomem B
qacax

O0beM yueOHOI 11 CHUITHHBI 70
CymMmapHasi yueOHasi HArpy3Ka BO B3aMMO/IeliCTBHH C NpenojgaBaTejaeM 68
B TOM YHUCJIE:
JIEKIIUA 32
nabopaToOpHBIC 3aHATHUS 8
MIPAKTHYCCKHUE 3aHATUS 28
KOHTPOJIbHBIE pabOTHI -
KypcoBasi paboTa (IIpOoeKT) -
CamocrosiTenbHas pabora’ 2
Hmozosas chopma konmpons - ougpepenyuposanusviii 3auem

2 O6BEM CAMOCTOSITENBHOI paboTel oOywarommxcs omnpenensiercss B cooTBeTcTBuM ¢ TpeboBanusmu ®I'OC CIIO B
npezenax oobemMa yueOHOH JUCHUILIMHBI B KOJIMYECTBE YacOB, HEOOXOJMMOM JJIsl BBITTOJHEHHs 00yJalomuMucs 3a1aHul
CaMOCTOATENLHOM pPabOThl, NPETYCMOTPEHHBIX TEMaTHYEeCKUM IUIAHOM U COJEp)KaHHEeM Y4eOHOW JUCHMIUIMHEI
(MEXIUCUUIUIMHAPHOTO Kypca).



3.2 TemaTuueckuil IVIaH M coaepkanue yueOHou aucuuivinibl B/1.09 Xumus

HaunmMenoBaHue pa3jiesioB u Conep:xanue yueOHOro MaTepuasia, JJaboparopHbie padoThl U NPakTHYecKue 3aHaTusi, |(O0beM | DopMupywomme
TeM CaMoOCTOsITeJIbHAsE padoTa 00y4aIMXCs YacoB | KOMIETEHIHH
1 2 3 4

Paszgesn 1. OCHOBBI CTPOEHUS BelIECTBA. 6 OK 01
Tema 1.1. Crpoenne atomoB|Comep:kaHHe y4eGHOTO MATEPHAIA 2 OK 04
XUMUYeCcKUX dJieMeHTOB M| 1 |CoBpemeHHass Mojenb CTpoeHust atoMa. CHMBOJMYECKHM SA3BIK XUMHH. XHUMHUYECKHI OK 07
IPUPO/Ia XMMUYECKON CBS3H. 3JIEMEHT. DIIEKTpOHHAs KOHpurypaus aroma. Kiaccupukanys XMMAYECKUX DIEMEHTOB (S- 1K 1.1

, Pp-, d-a;mementsl). BaneHTHBIC 3JIEKTPOHBL. BalleHTHOCTB. DJEKTPOHHAs PHUPOIA

XUMUYECKON CBSI3H. DJEKTPOOTPHUIATEIBLHOCTh. BUIIBI XUMUYECKON CBS3M (KOBaJCHTHas,

MOHHAs1, METAJUTMYECKasi, BOJIOPOJIHAS) U CIIOCOOBI ee 00pa3oBaHusl.

IIpakTu4yeckue 3aHATHS 2
1 |Peurenune 3agaduii Ha UCIIOJIL30BAHNE XUMHUYECKON CUMBOJIMKY U HAa3BAaHUU COEIMHEHUHN 110

HOMEHKJIATypEe MEXJIYHApPOJIHOIO COK3a TEOPETHYECKOM M NPUKIAAHOW XUMHUH U

TPUBUAIBHBIX HA3BaHUM JUISI COCTABJICHUS XUMHUUECKHUX (hOPMYII IBYXaTOMHBIX COSAMHEHUMN

(okcHIOB, CyIb(UAOB, THUAPUIAOB M T.II.) W JPYTHX HEOPraHUYECKHX COCIUHCHUHN

OT/ZIENBLHBIX KJIACCOB.

[IpakTuueckue 3agaHusl HA YCTAHOBJIEHHUE CBSI3M MEX]Y CTPOCHHUEM aTOMOB XHMHMYECKHUX

SJIEMEHTOB M TMEPHOJMYECKUM H3MEHEHUEM CBOMCTB XHUMHUUYECKHUX DJJIEMEHTOB U HX

COEJMHEHUI B COOTBETCTBUU C MOJ0KEHUEM [leproInuecKoi CUCTEMBI.
Tema 1.2. Ilepuonunueckwuii|IIpakTnyecKkue 3aHsITHS 2 OK 01
3akoH  u tabmuna JM.| 1 |Tlepuoawueckas cucrema XMMHUeCKHX 3aeMeHTOB J[.M. MenneneeBa. OuU3nUeCKUil CMBICIT OK 04
Menneneena. [lepnonnueckoro 3akoHa J[.MI. MeHnneneeBa. 3aKOHOMEPHOCTHM HM3MEHEHHUsI CBOWCTB OK 07

XUMHUYECKHUX JIEMEHTOB, 00Pa3yeMbIX UMHU MIPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C IIK 1.1

MOJIOKEHUEM XMUMHUYECKOro 3neMeHTa B [lepuoanueckoit cucreme. MUpPOBO33pEHUECKOE U
HayyHoe 3HayeHue Ilepuommueckoro 3akona JI.MI. Menneneesa. Ilpornoser /[.H.
MenneneeBa. OTKpBITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

PemieHne mNpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha XapaKTEpPU3aLHI0
XUMUYECKUX  3JIEMEHTOB «Merannuyeckue  / ~ HEMETAJNIMYECKHME  CBOMCTBA,
JJIEKTPOOTPULATENIBHOCTh XUMHUUYECKUX JJIEMEHTOB B COOTBETCTBUU C MX DIEKTPOHHBIM
CTPOCHHEM M IIOJIOKEHUEM B IIEPUOJUYECKOM CUCTEME XUMHUYECKUX diaemeHToB [I.W.
MeHnneneeBay.




Pa3nen 2. XuMnuecKkne peakium. 10 OK 01

Tema 2.1. Tunsl xumnueckux |Conepkanue y4eOHOro MaTepuaJia 2 OK 04
pEaKIui. 1 |Knaccuduxanus u TUIB XMMUYECKHX pEaKLMHA C yd4acTHEM HEOPraHM4eCKHUX BELIEeCTB. OK 07
CocraBneHue ypaBHEHHH peakIUil COeAMHEHUs, pa3jIokKeHUs, 3aMeIIeHusl, OOMeHa, B T.4. MK 1.1

peaKum”I ropcHus, OKHUCJICHUA-BOCCTAHOBJICHUA. ypaBHeHI/IH OKHUCJICHUA-BOCCTAaHOBJICHUA.
Crenenp oxucienus. Okucnurens U BoccTaHOBUTeNnb. CocTaBieHHWE M ypaBHUBaHUE
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX ~ PEAaKUMH  METOJOM  3JIEKTPOHHOro  OasaHca.
OKHCIINTEIFHO-BOCCTAHOBHUTEIIbHBIE pCakuuu B NprupoacC, NpOU3BOJCTBCHHLIX IIPOLCCCaxX 1
KUBHCACATCIbHOCTH OPraHUu3MOB.

IIpakTHYecKkue 3aHATHS 2
1 |KonunuecTBeHHble OTHOLIEHUS B XUMHHM. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUU U
pacyeTsl 10 ypaBHEHUSAM XMMHUUYECKHX peaklui. MoJib KaKk eIUHHIA KOJINYECTBA BEIIECTBA.
MounsipHast Macca. 3aKOHBI COXPAHEHHUS Macchl W AHEpruu. 3akoH ABorajapo. MosspHblit
0o0beM razoB. OTHOCHUTENbHAs IUIOTHOCTh ra3oB. PacueTel 1O ypaBHEHUSM XMMHUYECKUX
peakuui ¢ MCHOJIb30BAHUMEM Macchl, 0ObeMa (HOpPMaJIbHBIE YCJIOBHSI) ra30B, KOJIMYECTBA

BEIIECTBA.
Tema 2.2.|Conepxanue y4eOHOr0 MaTepHuasia 2 OK 01
DNEeKTPOIUTHYECKAS 1 |Teopust »snexTponuTuyeckol auccouuanuu. HWoHBI. DIEKTPOJIUTHI, HEIIEKTPOIUTHI. OK 04
OUCcCOLMand W HWOHHBIH Peakun nonHOTro 0OMeHa. CocTaBiICHHE peakliii MOHHOTO OOMEHA ITyTeM COCTABJICHUS UX OK 07
0o0OMeH. MOJIHBIX M COKPAILIEHHBIX MOHHBIX YpaBHEHUW. KHCIIOTHO-OCHOBHBIE peakluu. 3aJaHus Ha IIK 1.1
COCTABJICHUE NOHHBIX PEAKIUH.
JlabopaTropHble 3aHATHUS 2

1 |JlaGopaTopHas paboTa « TUITBI XUMUUYECKHUX PEAKIIAI.

HccnenoBanue TUIOB (IO COCTaBY M KOJMYECTBY MCXOJHBIX M 0O0pa3yIONINXCS BEIIECTB) U
MPU3HAKOB XUMUYECKUX peakiuil. [IpoBeneHne peakiuii HOHHOTO OOMeHa, ompeieleHue
Cpeibl BOJAHBIX PACTBOPOB. 3a/IaHUsI HA COCTABIEHNE MOHHBIX PEAKIINM.

KonTponbHas pabora Nel. CTtpoeHue BellecTBa 1 XUMHUYECKHE PEakIuu. 2

Pa3znen 3. CTpoeHue U CBOIiCTBA HEOPTraHMYECKHX BelIECTB. 16 OK 01

Tema 3.1. Knaccuguxauus,| Coaepsxanue y4eGHOI0 MaTepHaia 2 OK 04




HOMEHKJIATypa M CTPOCHUE
HEOPraHMYECKUX BEIIECTB.

[Tpenmer Heoprannveckoi xumuu. Kinaccudukarus HeopraHuueckux BemiecTs. [Ipocteie n
ciokHble BemecTBa. OCHOBHBIE KJIACChl CIIOKHBIX BELIECTB (OKCUABI, TUIPOKCHIBI,
KUCJIOTBI, coyin). B3auMMOCBSI3p HEOPraHMYECKUX BEIIECTB. ATrperatHble COCTOSIHUSA
BemecTBa. Kpucramumdeckne u amMopgHbIe BeIIecTBa. THMBI KPUCTAIIMUYECKUX PEIIETOK
(aroMHasi, MOJIEKYJISipHAsl, UOHHAs, METAJUIMYECKas). 3aBUCHMOCTb (PU3NYECKUX CBOMCTB
BEUICCTBA OT TUIA KPUCTAUIMYECKOM PEHIETKH. 3aBUCUMOCTh XUMHUYECKOW aKTHBHOCTH
BEUICCTB OT BHJA XHMHUYECKOM CBSI3M M THUNA KPUCTAUIMYECKOM pemeTku. lIpuumnsl
MHOT000pa3usi BENIECTB.

HpaKaneCRne 3aHATHSA

1

HomeHknaTypa HEOPraHMYECKUX BEIECTB: HA3BAHUE BEILECTBA MCXOMAS U3 UX XMMHUYECKON
(GopMyNbl UM COCTaBJICHUE XUMHUECKOW (OPMYNbl MCXOZs M3 Ha3BaHMs BELIECTBA I10
mexayHapoanoi (MIOITAK) wiu TpuBHaibHON HOMEHKIIATYpE.

Pemenne npakTuueckux 3aJaHUl MO Kiaccu(UKAMM, HOMEHKJIATYpe M XUMUYECKUM
dbopMynaM HEOpPraHMYECKUX BEIECTB Pa3IMYHbIX KIacCcOB (YrapHblil ras, yriaeKucIiblid ras,
aMMMaK, ramieHas U3BeCTb, HEralleHash U3BeCThb, MUThEBAas COAA U JPYTHX): Ha3bIBaTh U
COCTaBJIATh (POPMYJIbI XUMUYECKUX BELIECTB, ONPEAENISTh IPUHAIEKHOCTD K KiIaccy.
Hcrounnku xummudeckor nHpopmanuu (CpeacTB MaccoBoi nH(popmanuu, ceth HTEpHET 1
npyrue). Ilomck wuHbopmauuu 1O Ha3BaHUAM, HJIEHTH(HUKATOpaM, CTPYKTYPHBIM
dbopmyaam.

OK 07
IK 1.1

Tema 3.2. dusnko-
XUMHUYECKUE CBOWCTBA
HEOPTraHWYECKHUX BEIIECTB.

Coaep:xanue yueOHOIro MaTepuaJia

1

Mertamibl. O6mue ¢pu3nvecKue U XUMUUYECKHe CBOMCTBA MeTauioB. CriocOObI TOTy4EeHHS.
3Ha‘~I€HI/I€ MECTAJIZIOB MU HCEMCTAJIJIOB B HpI/IpOIIG U JXHU3HCACATCIBbHOCTU YCJIIOBCKA U
oprann3mMoB. Kopposus MeTamnoB: BHUIBI KOPPO3UHU, CIOCOOBI 3allUTHI METAJIOB OT
KOPPO3HH.

Hemeramnel. OOmue ¢usnueckne W XUMHUYECKHE CBOMCTBA HEMETAUIOB. THUIUYHbBIE
cBoifictBa HemetayuioB IV— VII rpynn. Knaccudukamuss 1 HOMEHKIaTypa COEIUHEHUI
HemeTaioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE.

XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHX BELIECTB (OKCHUJIOB,
TUAPOKCUIOB, KUCIOT, cojied U Ap.). 3aKOHOMEPHOCTH B HM3MEHEHHU CBOMCTB IPOCTBIX
BEIIECTB, BOAOPOIHBIX COSAMHEHHH, BBICIINX OKCHUJIOB U THAPOKCH/IOB.

IIpakTHyecKue 3aHATHS

OK 01
OK 04
OK 07
K 1.1




CocraBieHHEe YypaBHEHUN XUMHUYECKMX PEAKIUM € Yy4yaCTHMEM IMPOCTBIX M  CIOXKHBIX
HEOPraHMYECKUX BEUIECTB: METAJZIOB M HEMETAJJIOB; OKCHIOB METaIOB, HEMETAIJIOB U
aM(QOTEpHBIX 3JIEMEHTOB; HEOPraHWYECKMX KHCJIOT, OCHOBaHMH U  aM(OTEpHBIX
TUIPOKCUI0B; HEOPraHUUECKUX COJIEH, XapaKTEpU3YIOIIKX X CBOMCTBA.

Pemenne npakTHMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOMCTBA, COCTaB,
HOJy4eHHe U 0e30MacHOe UCIOIb30BAHNE BAXKHEHIIIMX HEOPraHUYECKUX BELIECTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa.

Tema 3.3. UWpentudukanus|JlaGopaTopHblie 3aHATHS 2 OK 01
HEOPraHWYECKHUX BEIECTB. 1 |JIabopatopnas pabora «MneHTH(UKAINST HEOPTraHUIECKUX BEIIECTBY. OK 04

Pelenne skcepuMeHTAIBHBIX 3a/1a4 110 XUMUYECKUM CBOMCTBAM METAJIOB M HEMETAJLIOB, OK 07

10 PaclO3HABAHUIO U MOJIYYEHUIO COEUHEHUN METANIOB U HEMETAJIOB. K 1.1

Wneatudukanus HEOPraHMYECKUX BEIIECTB C HCIIOJIB30BAHHEM HUX (DU3HKO-XUMHUYECKHIX

CBOWCTB, XapaKTEPHBIX KAauyeCTBEHHBIX peakuuii. KauecTBeHHbIE peakiuu Ha Cyiabdar-,

KapOOHAT- U XJIOPUJI-AaHHOHBI, HA KATUOH aMMOHHSI.
KonTponbnas pabora No2. CBoiicTBa HEOPraHHUECKHUX BEIIECTB. 2
Pa3znen 4. CTpoeHne U CBOiiCTBA OPraHNYeCKNX BeNIECTB. 24 OK 01
Tema 4.1. Knaccudukanus, | CoaepkaHue y4eGHOro MaTepuasia 2 OK 04
crpoenne u HoMeHkiarypa| 1 |IlosiBieHue u pa3BUTHE OPraHUYECKOM XMMMM Kak Hayku. [Ipeamer opraHMueckoil XuMuu. OK 07
OpPraHUYECKHUX BEILIECTB. MecTo 1 3HaYeHHE OPraHMYEeCKONH XUMHUU B CUCTEME €CTECTBEHHBIX HAYK. MK 1.1

XVMMHYECKOE CTPOCHHE KakK MOPSNOK COEAWHEHHsS AaTOMOB B MOJIEKYJE COIVIACHO HX

BaJEHTHOCTH. OCHOBHBbIE TOJOXKEHUS TEOPUU XHMHUYECKOTO CTPOEHHUS OpPraHUYEeCKHX

coenuaeHnit  A.M. byrtnepoBa. VYriepoaHblii CKeJIET OpPraHUYECKOHM  MOJICKYJIBI.

3aBUCHMOCTb CBOMCTB BEILIECTB OT XUMHYECKOIO CTpOEHMs Moulekyld. M3omepus u

WU30MEDBI.

[TonsiTue o pyHkMoHanbHOU rpynmne. Pagukan. [IpuHiune! kiaccupukanuy opraHuuecKux

coequHeHu. MexnyHapoaHasi HOMEHKJIATypa ¥ MPUHIUIIBI HOMEHKJIATyphl OPraHUYECKUX

coenquHeHuil. [loHarue 00 a3oTcolmepKalIMX COEAMHEHUSX, OMOJOTHYECKH AaKTHBHBIX

BelecTBax (YrieBojax, JKMpaxX, Oelmkax M Jp.), BBICOKOMOJIEKYJSPHBIX COEIMHEHUSIX

(MOHOMeEp, MOJUMEpP, CTPYKTYPHOE 3BEHO).

IIpakTHYeckne 3aHATHSA 2




Homenknarypa opraHM4ecKMX COEJUHEHMM  OTHAEIbHBIX  KJIACCOB  (HACBILLEHHBIE,
HEHACBHIIICHHbIE U apOMAaTHYECKHUE YTIIeBOJOPO/bI, CIUPTHI, (DEHOIBI, albIAeTUuIbl, KETOHBDI,
KapOOHOBBIE KUCIIOTHI U Jp.) CocTaBiIeHHE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX QOpMyT
OpraHMYECKUX BEUIECTB OTAENIbHBIX KJIACCOB, UCIIONb3Yys UX HA3BaHMsI 10 CUCTEMATHUECKOMN
U TPUBHAIBHON HOMEHKJIAType (3TWJIEH, aueTWieH, TiIuuepuH, (enon, Gopmanbiaerui,
YKCyCHas KHUCJIOTa, MHMLIMH). Pacuersl mpocrteiimeil ¢opMyiibl OpraHundeckoi MOJIEKYJIbI,
HCXO/Isl U3 DJISMEHTHOTO cocTaBa (B %).

Tema 4.2. CaoiicTBa
OPraHUYECKUX COCIUHECHUM.

Conep:kaHue y4eOHOT0 MaTepuaJia

1

DU3UKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COCAMHEHUM  OTIEIBHBIX  KJIACCOB
(ocobenHOCTH Kiaccu(HKalMU ¥ HOMEHKJIATypbl BHYTPH Kjlacca; TOMOJIOTHYECKUN psa U
oOmast ¢dopmyna; uzoMepus; (U3MUECKHE CBONCTBA; XMMHUYECKHE CBOMCTBA; CIOCOOBI
HOJIyYEHUs):

- TpeleNbHbIE YIIeBOAOPOAbl (AJTKaHbl W IHMKJIOANKaHbl). ['OpeHne MeTaHa Kak OJUH U3
OCHOBHBIX HCTOYHHUKOB Te€IJla B MPOMBIIUIEHHOCTH M ObITy. CBOWMCTBa NPUPOTHBIX
YIJIEBOJOPOAOB, HAXO0XKICHHUE B IPUPOJIE U IPUMEHEHUE aJIKAHOB;

- HempejAeNbHbIC (AJTKEHBbI, AJIKUHBI W aJKaJHCHBI) MU apPOMATHUYECKHE YTIIEBOJOPOJIBI.
['opeHnue aneTniieHa KaKk UICTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU JUISl CBAPKU U PE3KU
METAJJIOB.

OU3UKO-XMMUYECKUE CBOWCTBA OPraHMYECKMX COCIUHEHUIH  OTHENBHBIX  KJIAacCOB
(oco0eHHOCTH Kiaccu(UKAIIMM U HOMEHKJIATYpbl BHYTPU Kjlacca; TOMOJOTHYECKUI psia U
obmas ¢opmyna; uzoMepus; (U3MUECKHE CBOWCTBA; XMMHYECKHE CBOWCTBA; CIOCOOBI
HOJy4YeHHUs):

- KUCJIOPOJICOJIep KAl COSMHEHNUs (CIIUPTHI U (PeHOIIbI, KapOOHOBBIE KMCIOTHI U 3(UPHI,
QIBJETUABl U KETOHBI, XHPHI, yrieBojbl). [IpakTHyeckoe NMpHMEHEHHE STHICHTIMKOJIS,
rmnepuHa, Qgenona. Ilpumenenne ¢opmanpiaeruaa, aneraibIeruaa, YKCyCHOW KHCIIOTHI.
MBpbL1a Kak COJIM BBICIIUX KAPOOHOBBIX KUCJIOT. MoloIIMe CBOWCTBA MbLIIA.

OK 01
OK 04
OK 07
K 1.1




DU3UKO-XMMUYECKHE CBOMCTBA OpPraHUYECKUX COEAMHEHHMM  OTIEIbHBIX  KJIACCOB
(ocobenHOCTH KiaccH(UKAIMA ¥ HOMEHKJIATYpbl BHYTPH Kjlacca, TOMOJOTHYECKHH psij U
obmas ¢opmyna; uzoMepus; (U3MUECKHE CBOWCTBA, XMMHYECKHE CBOWCTBA; CIIOCOOBI
HOJIyYEHUs):

- a30TcoepXKaIne COSAMHCHHS (AMUHBI 1 AMHUHOKHUCIIOTHI, OelkH). BrICOKOMOEKY s pHBIE
COCIMHCHUS (CHMHTETHYECKHME M  OHOJIOTMYECKU-aKTHBHBIC). MOHOMEp, moJuMep,
CTpyKTypHOEe 3BeHO. I[lommMepuszaums 5STHiIeHa KaK OCHOBHOE HAMpaBJIEHUE €ro
HCITOIBb30BaHMUS.

I'eHeTnyeckas CBSI3b MEXKY KJIACCAMHU OPraHMYECKUX COCMHECHUM.

IIpakTnyeckue 3aHATHS

1

CBOiiCTBAa  OpPraHMYECKUX  COCAMHCHUH  OTACIBHBIX  KJIacCOB  (TpHBHAIbHAS M
MEXIYHApOJHAsS HOMEHKIATypa, XHMHYECKHE CBOHCTBa, CIIOCOOBI  TOJydeHUSs):
npe/esibHbIe (AJIKaHBl U IUKJIOATKAHbI), HETPeeIbHbIe (aJTKEHbI, AJIKUHBI U aJKaJIUCHbI) U
apoOMaTHYECKHE YTIIEBOJAOPOJbI, CIUPTHI U (DEHOJNIbI, KapOOHOBBIE KHUCIOTHI U 3(UPHL,
anbJIerubl M KETOHbI, aMHUHBbl U AMUHOKHUCIOTBI, BBICOKOMOJIEKYJSPHBIE COCTUHEHUS.
3ajaHus Ha COCTABIICHUE YPAaBHEHUW XUMHUYECKHUX PEaKlUi C y4acTHUEM OPTraHHUYEeCKUX
BEIIIECTB HA OCHOBAHUU UX COCTABA U CTPOCHHSI.

CocraBieHue cxeM peakiuuil (B TOM 4MCi€ IO MPEUIOKEHHBIM LIENOYKaM MpeBpalleHuit),
XapaKTepU3YIOIUX XUMHUYECKIE CBOMCTBA OPraHNYECKUX COCAMHEHUM OT/IENbHBIX KIacCoB,
CrocoObl MX MMOJIyY€HUSI UM Ha3BaHUE OPraHUYECKUX COEJAMHEHUN MO TPUBHAIBHOM WU
MEX1yHapOJAHON CHCTEMaTHYeCKOW HOMEHKIATYpE.

Pemenne  MpakTUKO-OPMEHTHPOBAHHBIX  TEOPETUYECKMX  3aJaHUNl  Ha  CBOMCTBA
OpPraHMYECKHUX COSIUHEHUN OTIEIbHBIX KJIACCOB.

CamocrosiTesibHasi padoTa 00yYaIIuXCs

1

[TocTpoenue ¢opMysn OpraHUYeCKMX BEHISCTB IO HA3BAHMSIM W Ha3BaHHE BEIIECTB IIO
dopmynam. CoctaBnenue GopmMya H30MEPOB M TOMOJIOTOB.

Tema 4.3. Wnentuduxanus
OpTraHWYECKUX BEIIECTB, HUX
3HAYCHHE U TPUMEHEHUE B
OBITOBOM u
MPOU3BOACTBEHHOMN
NEeATEILHOCTH YEI0BEKA.

Conep:kanue y4eOHOT0 MaTepHuaJia

1

buooprannueckue coenuHeHus. IlpumeHeHue wu OuoOJIOTMYECKas pOJIb  YIIIEBOJIOB.
OxucneHue yrieBoJ0B — UCTOYHHMK SHEPTHM KHUBBIX OpraHn3MoB. OOIacTH MPUMEHEHHS
amuHOKHUCIOT. [lpeBpamenuss OenkoB nuIM B opraHusme. buonornueckue ¢GyHKIMU
6enkoB. buonornueckue pyHkuu xupoB. Poab oprannyeckoil XuMuu B pelieHuu npoodiieM
MUILEBOH Oe30MaCHOCTH.

OK 01
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Ponp opranmueckoil XMMUM B pPELICHUHM NPOOJIEM 3HEpPreTHYeckord Oe30macHOCTH, B
pa3sBUTUM MEIULMHBI, CO3JAHMM HOBBIX MAaT€pUaJIOB, HOBBIX HCTOYHUKOB DJHEPIUU
(anpTepHATUBHBIE MCTOYHMKM 3Hepruu). OmacHOCTh BO3JEMCTBUS Ha >KUBBIE OpPraHU3MBI
OpPraHMYECKHUX BEUIECTB OTHCNBHBIX KIACCOB (YIJI€BOAOPOABI, CHUPTHL, (EHOIBI,
XJIOPOPraHUYECKHE IPOU3BOJHBIE, ANbJIETHAbl U JAp.), CMBICI IOKa3aTels IPeesIbHO
JOIYCTUMOM KOHIICHTPALUH.

JlabopaTopHble 3aHITHSI

1

Jlaboparopnass pabota: «aeHTudUKAIMS OpPraHUYECKUX COCAMHEHUN OTIEIBHBIX
KJIACCOBY.

WnenTudukanms OpraHMYeCKUX COCOUHCHHWH OTHENBHBIX KJIaccoB (HA mpUMeEpe
QJIBJICTUIOB, KpaxXMaJia, YKCYCHOW KHCIIOThI, OSJIKOB U T.II.) C HCIIOJIb30BaHHEM UX (U3UKO-
XUMHYECKHX CBOWCTB M XapaKTEPHBIX KAUYeCTBEHHBIX peakuuil. [leHarypamms Oenka mpu
HarpeBaHuU. HBGTHI)IC pfakuuu 0OekoB. Bo3HHKHOBEHNE aHATUTHYECKOTO CUTHAIA C TOYKH
3peHHS] XUMUYECKUX TPOIIECCOB NPU MPOTEKAHUHM KaYSCTBEHHOW PEaKIMH, ITO3BOJISIONICH
UICHTU(HUIIMPOBATH MPEJIOKCHHBIC OPIraHUYECKHE BEIICCTBA.

Kontponbnas pabota Ne3. Ctp

YKTypa U CBOMMCTBA OpPraHn4YCCKUX BCHICCTB.

Pa3znen 5. Kunernueckue n TEPMOAHHAMHYCCKHE 3AKOHOMCPHOCTH IPOTCKAHUA XUMHYCCKHUX peakum‘/i.

Tema 5.1. Ckopoctb
XMUMHYECKUX PEaKIni.
XUMHUECKOE PAaBHOBECHE.

Conep:kaHue y4eOHOT0 MaTepHuaJia

1

CKopoCTh peaklliy, €€ 3aBUCHUMOCTb OT Pa3IMYHBIX (DAKTOPOB: MPUPOJBI pEArupyroIux
BEILECTB, KOHLUEHTPALUN PEArnpYIOIINX BEIIECTB, TEMIIEPATYPhl U IJIOMIAU PEAKIIUOHHOU
noBepXxHOCTU. TemioBbie 3(PHEKThl XUMHUYECKUX peaKIuil. DK30- U JHJIOTEPMHYECKUE,
peakuuu.

OOpatumocTh peakiuil. XUMHUYECKOE PaBHOBECHE U €ro CMEIIEHUE TMOJ JeHCTBUEM
pa3iauuHbIX (aKTOPOB (KOHIIEHTpALMS PEareHTOB WM MPOIYKTOB DPEaKIUH, ITaBJICHUE,
TeMIlepaTypa) JJisd CO3[IaHUs ONTUMAIBHBIX YCIOBUN MPOTEKAHUS XUMHUYECKUX MPOIECCOB.
[Tpunnun Jle [HlaTense

NN

HpaKanecm[e 3aHATHSA

OK 01
OK 04
OK 07
K 1.1




Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX 33JaHUN HAa aHAIM3 (PAKTOPOB, BIUSIOUIMX Ha
U3MEHEHHE CKOPOCTM XUMHUYECKOW peaklMd, B T.4. C TMO3UIHUH DKOJOTUYECKU
11eJ1eCO00pa3HOro MOBEAEHUS B OBITY U TPYIOBOH JESATEIbHOCTH B LENAX COXPAaHEHHUS
CBOETO0 3/I0POBbS M OKPYKAKOLIEN TPUPOIHON CPEBL.

Pemienne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUM Ha NpuMeHeHue npuHuumna Jle-Illarense
JUIsL HAaXOXACHUs HAIpPaBICHUS CMELICHHWS PaBHOBECHsS XMMHYECKON pPEaKkLMHM M aHAIWU3
(akTOpOB, BIUSAIOLIMX HA CMELIEHHEe XMMUYECKOIO pABHOBECHSI.

Pa3nen 6. PacTBopbl. 4 OK 01
Tewma 6.1. IlonsiTue o Coaep:xanue yueOHOro MaTepHaJia 2 OK 04
pacTBopax. 1 |PactBOpeHHe Kak (U3HKO-XUMHYECKHU mporecc. PactBopbl. CrocoObl MPUTOTOBICHHS OK 07

pactBOpoB. PacTBopuMOCTh. MaccoBas 7105151 paCTBOPEHHOT0 BelecTBa. CMbICI OKa3aTes MK 1.1

IpeJeNbHO JOMYCTUMON KOHIIEHTpAlUd U €ro HUCHOJIb30BAaHHE B OLIEHKE HKOJIOTHYECKOM

0€30I1aCHOCTH.

[TpaBuiia 3KOJOTMYECKH 11€7€CO00PA3HOT0 MOBEACHMS B OBITY U TPYJOBOW AESTEIBHOCTU B

LENIAX COXPAHEHHs CBOETO 3J0POBbS M OKpPYKAIOUIeH NPUPOIHONW Cpelbl; OMNacHOCTb

BO3/ICHCTBUS HA )KUBbIE OPraHU3MbI OIIPEICICHHbBIX BEIIECTB.

Pemenne npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJJaHHd HA PACTBOPHI, HCIIOJIb3YEMbIC B

OBITOBOM U IPOU3BOJCTBEHHOM AEATEIbHOCTH YEJIOBEKA.
Tema 6.2. HccnenoBanue|J/laGopaTopHble 3aHATHS 2 OK 01
CBOICTB pacTBOPOB. 1 |JIaGopatopnas pabota «IIpuroroBieHre pacTBOPOB». OK 04

[TpuroTtoBneHne pacTBOPOB 3aJaHHOM (MaccoBOH, %) KOHIEHTpauuu (C MPaKTUKO- OK 07

OpPUEHTUPOBAHHBIMU BOIIPOCAMHM) U OTIpEIENIEHUE CPEIbl BOJIHBIX PACTBOPOB. K 1.1

Pemienue 3a/1a4 Ha IPUTOTOBJIEHUE PACTBOPOB.
Paznen 7. Xumusi B ObITY H IPOM3BOJICTBEHHOM 1eSITEJIbHOCTH YeJIOBEKA. 4 OK 01
Tema 7.1. Xumus B ObITy M |ConepkaHue y4eOHOT0 MaTepuaJia 2 OK 04
IIPOU3BOJCTBEHHOMN 1 |Hosgeiiine AOCTHM)KEHHUS XMMHYECKOM HAyKM U XUMHYECKOM TexHoyioruu. Poib xumuu B OK 07
JIESITEIbBHOCTH YeJIOBEKA. 00ecreYeHny SKOJIOTMYECKOH, JHEpreTMYecKO M MNHIIEeBOHl Oe301acHOCTH, pPa3BUTUU MK 1.1

menuuuHbl. IlpaBuna moucka M aHamM3a XMMUYECKOH HHQPOpPMALUMU U3 pa3IMYHBIX

UCTOYHUKOB (Hay4Has U ydeOHO-Hay4Has JIMTepaTypa, cpelicTBa MaccoBOM MH(opmMaiuy,

ceTb MHTEpHET).

IIpakTu4yeckue 3aHATHS 2




1 |[louck m aHanM3 KEHCOB O MPUMEHEHUM XMMHYECKUX BELIECTB U TEXHOJIOTHI C y4eTOM
Oynymeid npodecCHOHANbHON JEATeILHOCTH TI0 TeMaM: BaKHEHMIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepUalibl, KPACKU, CTEKJIO, KEpaMUKa, MaTepHallbl JJIs
ANEKTPOHUKHU, HAHOMATEPHUAJIbl, TCKCTUJIbHBIE BOJIOKHA, ICTOYHUKH 3HEPTUH, OPraHUYECKUE
¥ MUHEpaIbHbIC YIOOPECHHSI, TCKAPCTBCHHBIE BEIIECTBA, OBITOBAS XUMMUSI.

3ammra: IlpeacraBneHue pe3ynbTaTOB pEIICHUS KeHCOB B (opMe MHHHU-IOKIana C
Mpe3eHTalUEeH.

[TpomexyTouHas aTTectanus Mo AuciuIuinee (audGepeHInPOBAHHBIN 3a4€T)

Bcero




INPUMEPHBIE TEMbI UHANBUJYAJIBHBIX ITPOEKTOB
no gucuumnaune bJ1.09 Xumust

1. BUuoTexHOJIOTHA U TeHHAd UHXEHEPpHUs - TeXxHOJIoruu X XI Beka.

2.

HanortexHonorust kak IIPUOPUTCTHOC  HAIIPABJIICHUC pPA3BUTHA HAYKH H

npou3BoAcTBa B Poccurickon denepanuu.

3. CoBpeMeHHbIE METO/IbI 00€33apakKMBaHUS BOJBI.

4. Annotponusi METaJLJIOB.

5. XKuzup u pesareapHocts /.M. MeHaeneena.

6. «Ilepuonnyeckomy 3akoHy Oy TyIiee HE TPO3UT Pa3pyLICHUEM. . >

7. Cuntes 114-ro snemenTa - TpuyM@ pocCUCKUX (PU3UKOB-SIEPIIUKOB.
8. U30Tormsl Bogopoaa.

9. Ucnonb3oBaHre paMOAKTUBHBIX U30TOMOB B TEXHUYECKHUX LIETAX.

10
11
12
13

. PEeHTreHOBCKOE U3TyUYEHUE U €ro UCIIOJIb30BAHUE B TEXHUKE U MEJUIIUHE.

. [Ima3ma - 4eTBepTOE COCTOSIHHE BEUIECTRA.

. AMopdHBI€ BelllecTBa B MPUPOJIC, TEXHUKE, OBITY.

. OxpaHa oKpyKarolen cpeaipl OT XUMHUYECKOT0 3arpsa3HeHus. KonndecTBeHHbIE

XAPAKTCPUCTHUKHU 3aI'PA3HCHUA Oprmanmeﬁ CpCIOLI.

14
15
16

. [Ipumenenue TBepaAOro U razoodpaszHoro okcuaa yriaepozaa (IV).
. 3a1uTa 030HOBOTO 3KpaHa OT XUMHYECKOTO 3arps3HEHUS.
. I'pyboaucnepcHbie cucrtembl, HUX KilaccupUKalUsgd ¢ UCIOJb30BaHUE B

poheCCUOHATIBHON JIEATEIIbHOCTH.

17
18
19
20
21
22
23

. KocmeTnueckue remnmu.

. [IpuMeHeHne CyCrieH3ul U YMYJIbCUN B CTPOUTEIIBCTBE.

. MuHepaibl 1 TopHbIE TOPOAbI KAK OCHOBA JIUTOC(EPHI.

. PactBOpBI BOKpYT Hac. THUIbI pacTBOPOB.

. Bozta kak peareHT u cpena i XUMHYECKOTO IpoLecca.

. Kusnsb u nearensHocts C. AppeHuyca.

. BKi1az OTe€4eCTBEHHBIX YUYEHBIX B Pa3BUTHE TEOPUU DIIEKTPOJIUTHIECKON

Jucconuranum.

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35

YcTpaHeHue )KECTKOCTH BOJbI HAa IPOMBIIIITIEHHBIX MPEANPUATUAX.

CepHast KMCIIOTa — «XJI€0 XUMHUYECKON MPOMBIILIEHHOCTH.

Hcnonb3oBaHUuE MUHEPAIBHBIX KUCIOT HA MPEANPUATHUIX PA3TUIHOTO MPOPUIIS.
OKcCuIBl ¥ CONM KAK CTPOUTENBHBIE MAaTEPUATIBI.

Hcropus rumnca.

[IoBapeHHas COJIb KAK XUMHUYECKOE ChIPE.

MHoronukuii KapOOHAT KaJlbLMs: B IPUPOJIE, B IPOMBIIIJIEHHOCTH, B OBITY.
Peakiuu ropenusi Ha MPOU3BOJICTBE U B OBITY.

BuprtyaneHO€ MOAENMPOBAaHNE XUMUYECKUX MPOLIECCOB.

DNEeKTPOJIN3 pacTBOPOB JIEKTPOJIUTOB.

DNEeKTPOJIN3 pacIyIaBOB AIEKTPOIUTOB.

. IIpakTnyeckoe NMpUMEHEHHUE 3JEKTpoin3a: padhuHUPOBAHUE, T'aJIbBAHOILIACTHKA,

rajJJbBaHOCTCI M.

36
37
38

. UcTopus monydeHus 1 npou3BOACTBA ATFOMUHUSL.
. DIEKTPOIUTUYECKOE TIOJIyICHUE U padUHUPOBAHUE MEIH.
. Kusznb u gesrenbHoCcTh 1. JPBH.



39. Posib METAIIJIOB B UCTOPUU YEJIOBEUECKON HMBUIM3AMU. MIcTOpUsa OTEeUeCTBEHHOM
yepHOU MeTamuryprui. COBpEMEHHOE METAILTYPTHUECKOE TPOU3BOICTBO.

40. Uctopuss OTEUECTBEHHOW IIBETHOM MeTaTypruu. Pojbp MeTajioB W CILJIABOB B
Hay4YHO- TEXHUYECKOM IIporpecce.

41. Koppo3usi METaioB ¥ CIOCOOBI 3aIIUTHI OT KOPPO3HH.

42. NnepTHBIC UK OJIarOpOIHbBIE Ta3bl.

43. Poxnaroniyie cojaum — TajIOreHBbI.

44. VicTopus MIBEACKON CITUYKH.

45. Ucropusi BOSBHUKHOBEHHS M Pa3BUTHUSL OPTaHUYECKON XUMHH.

46. XKusnb u nearenpHocth A.M. byTtiieposa.

47. Butaiusm M ero Kpax.

48. Ponp 0TEUECTBEHHBIX YYEHBIX B CTAHOBJICHUH M PA3BUTUU MUPOBOM OPraHMYECKON
XUMUH.

49. CoBpeMEHHBIE MPEICTABICHUS O TEOPUH XUMHYECKOTO CTPOEHUS.

50. DKonOrnyecKre acreKThl UCIOIb30BAaHUS YTIEBOJOPOJIHOIO ChIPbS.

51. DkoHOMUYECKHE aCIEKThl MEXIYHAPOIHOTIO COTPYIHUYECTBA 10 UCIOJIb30BAHUIO
YTIEBOAOPOIHOIO CHIPHS.

52. Ucropus OTKpBITHS U pa3pabOTKU Ta30BbIX U HEPTSIHBIX MECTOPOXKICHUI B
Poccuiickon ®@enepanumu.

53. Xumust yriaeBoI0pOAHOTO CHIPhs U Mos Oyaymast mpodeccusi.

54. YrineBoaopoHOE TOILIUBO, €TO BUAbI U HA3HAYCHHE.

55. CuHTeTnYeCKHE KayuyyKu: UCTOPHSI, MHOTOOOpa3ue U MEePCIEKTUBEI.

56. Pe3nHOTEXHNYECKOE MPOU3BOACTBO U €T0 POJIb B HAYYHO-TEXHHUYECKOM IIPOrpeccee.
57. CBapO4HO€ MPOU3BOJICTBO U POJIb XUMHUH YTII€BOJOPOJOB B HEM.

58. Hedpth u ee TpaHCIOPTHPOBKA KaK OCHOBA B3aUMOBBITOJHOTO MEXIYHAPOIHOIO
COTPYIHUYECTBA.



4. YCJIOBUSA PEAJIN3AIIUU YYEBHOM JUCIUILIUHBI

4.1. MaTepuaJIbHO-TeXHUYECKOe o0ecnevyeHne y4eOHOi JUCHUIIJINHbBI

Kabunet xumun

Kowmrmexkt mebenu a1t yaeGHOTO TIporiecca.

MynbTuMeaniitHOe 000pyI0BaHKe: IEPCOHATBHBIN KOMIBIOTED - 11T, (TIporeccop
IntelPentiumE2140/512Mb/160Gb/CR/DVD+RW).

[Tporpammuoe obecnieuenue: Microsoft Access (utiensust NeIM123460); Microsoft
Office Standard (munen3us Ne66059532 OPEN 96044930ZZE1711); Microsoft Project
Professional (mumensus NeIM123460); Microsoft Visio Professional (muren3ust
NelM123460); Microsoft Visual Studio Enterprise (munensust NeIM123460); Microsoft
Windows Enterprise (mumensus NeIM123460); Arent Dr.Web (utiensus Ne QS34-
HC7C-SD53-K5L2); komruiekr TAPAHT—Mactep (nmunensust Ne12-40272—-000898);
xkomruiekT [10 11 peleHnss OCHOBHBIX MOJIb30BATEIBCKUX 3371a4 (CBOOOIHO pactp.
[10); cipaBounas npaBoBasi cucrema «Koncynbrant [Lmoc» (koutpakt Ne2023 CB 3
ot 29.12.2022r).

CpenctBa 00ydeHHs: KOMIUIEKT pa3laTOYHOTO MaTepHralia, TaOIHIIbI U MJIaKaThI MO
XUMHUH, CTeH]1 Tabnuia MeneneeBa; HabOp Mpe3eHTalUM Mo pa3jiesiaM XUMUH.

VYyeOnast mabopatopus

Kommiekt Mebenu jy1st yueOHOro npoiecca.

MynpTUMeaniiHOe 000pyI0BaHKE: MPOESKTOP MyIbTuMeuitHbIN Sanyo PLC- XD
2600, nepenocuHoi HoyTOyk Easynote TE 11 HC.

[Iporpammuoe o6ecnieuenue: Microsoft Access (sutiensust NelM123460); Microsoft
Office Standard (munen3ust Ne66059532 OPEN 96044930ZZE1711); Microsoft Project
Professional (sutiensust NeIM123460); Microsoft Visio Professional (nmunen3us
NelM123460); Microsoft Visual Studio Enterprise (munensust NeIM123460); Microsoft
Windows Enterprise (muniensus NeIM123460); Arent Dr.Web (siumensust Ne QS34-
HC7C-SD53-K5L2); komruiektr TAPAHT—Mactep (nuriensust Ne12-40272—-000898);
koMIuiekT [1O nyis pernienrst OCHOBHBIX MOJIb30BATENILCKUX 3a/1a4 (CBOOOAHO pacrip.
[10); cipaBounas mpaBoBas cuctema «Koncynprant [Lmroc» (koHTpakT Ne2025 CB 2
ot 04.12.2024r).

CpencTa oOy4eHMs: BBITSDKHOW MIKad, mKad A XUM. MOCYIbl, CTOJIBI
71a00paTOPHBIE C MOJIKAMHU ISl XUM. PEAKTUBOB, CTOJIBI C JTJA0OPATOPHBIMHU MOJIKAMU,
mKad 1715 XUM. pEaKTUBOB, BBITPSAMUTEND dJIeKTpuyeckoro Toka B-OITE/L,
AIEKTPUUECKHUE TUIUTKH, OaHs BOJSTHAS, XUMUYECKas TOCY/a, PEaKTUBBI, MEIIIaIKa
MarHuTHasl.

VY4eOHo-HccaenoBaTeNnbekas 1abopaTopusi — U3MEpPUTENIbHAS

Kowmrmnekt mebenu niist yueGHOTO TIporiecca.

CpenctBa oOyuenus: Bechl anekTpoHHbie aHanutudeckue AF - R 220 CE VIBRA;
71a00paTOPHBII OMOPEAKTOPHBIN KOMILJIEKC AJIsi yCKOPEHHOTO KOMITOCTUPOBAHUS U
nepepaboTKy; JlaMIla ¢ MOJIBIM Kato oM Ha AG; Jlammna ¢ oJIbIM KaTooM Ha AL; nedb
mydensHas MUMII-17Y3; npubop pH 150 M; npubop pH 150M; pH-meTp/rionomep
NI1JI-113; cTonsl 1abopaTopHbIE, CTOJIBI XUMUYECKUE.



4.2. UudgopmannonHoe odecnevyeHre y4eOHOM TUCHUIIIMHBI

OcHoBHas u JOIMMOJIHUTCJIbHA JIUTCPpATypa

B. B. Jlyauna. — 9-e usn., crep. — Mocksa : [Ipocsemenue, 2022. —
223 ¢. — ISBN 978-5-09-087938-5. — Tekct : anekTpoHHsbli // Jlanb :
AJIEKTPOHHO-OMOIMOTEUHAS cUcTeMa. URL:
https://e.lanbook.com/book/334901 Pexxum poctyma: ans  aBTOpHS3.
I0JIb30BATEIEH.

Ne KonunuectBo
/1 AK3EMILISIPOB,
CHHCOK UCIIOJIb3yeMOM JTUTEPATYPHI (neuamuvle uz0anus, 31eKmponHbie | UMEIONTUXCS B
uU30anus 3a nocieonue 5 iem) OuOIMOTEKE,
WJIA CChUIKA Ha
ObC
OCHOBHAA JIMTEPATYPA

1. |Iadopuensin, O. C. Xumus: 10-i knacc: 6a3osblii yposenb : yueOHuk / O. C.| DieKTpOHHBII
I'abpuensn, U. I'. Octpoymos, C. A. CinaakoB. — 6-e¢ u3a., ctep. — MockBa : pecypc
[Mpoceemenne, 2024, — 128 c¢. — ISBN 978-5-09-112176-6. — Tekcr :

ANIeKTPOHHEIN //  JlaHb 3NeKTPOHHO-OMOMMoTeunass cucrema. — URL:
https://e.lanbook.com/book/408671 Pexxum  mocTyma: sl aBTOPH3.
0JIb30BATENCH.

2. |I'adpmensin, O. C. Xumus: 11-i knacc: 6a3oBblii ypoenb : yuebnuk / O. C.| DieKTpOHHBIN
l'adpuensu, U. I'. Octpoymos, C. A. CraagkoB. — 6-e¢ u3g., crep. — MockBa : pecypc
IIpoceemenme, 2024. — 127 ¢. — ISBN 978-5-09-112177-3. — Tekcr .

ANEeKTPOHHBIN //  JlaHb : 3NeKTpoHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/408668 Pexxum  pmoctyma:  ans aBTOpH3.
M0JIb30BATENECH.

JOIIOJIHUTEJIbHAS JIMTEPATYPA

1. |Epemun, B. B. Xumus: 10-i knacc: yriryOnénnsiid yposeHs : yueOnuk / B. B.| DiekTpoHHBII
Epemun, H. E. Ky3smenko, B. W. Tepenun [u ap.] ; mox pemaxiueir B. B. pecypc
Jlyaumra. — 10-e uzm., crep. — Mocksa : IIpocBemenune, 2023. — 446 c. —

ISBN 978-5-09-107226-6. — TekcT : 31eKTpOoHHBIN / JlaHb : 3JeKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/334892 Pexum
JOCTyNA: JUIS aBTOPHU3. TOJIb30BATEIICH.

2. |Epemun, B. B. Xumus: 11 xnacc: 6a30Bbiii ypoBeHb : yueOHUK / B. B.| DnexkrponHsiii

Epemun, H. E. Ky3pmenko, A. A. [Ipo3nos, B. B. Jlynun ; nox pepakuuei pecypc



https://e.lanbook.com/book/408671
https://e.lanbook.com/book/408668
https://e.lanbook.com/book/334892
https://e.lanbook.com/book/334901

5. KOHTPOJIb Y OLIEHKA PE3YJBTATOB OCBOEHUSA YUYEBHOM
JAUCHUIIJIMHBI

KonTponb u oOnEHKa pe3yibTaTOB OCBOEHUS  y4e€OHOW  JUCLMILIMHBI
OCYILECTBISIETCSl IperoAaBaTeseM B (OpMe TEKYyLIEro KOHTPOJS YCIIEBAEMOCTH U
IIPOMEKYTOUHOMN aTTECTALMH.

[IpomexxyTOUHass aTTecTalus UMEET LN ONPEACIIUTh CTENEHb JOCTHKEHUS
3alUIAaHUPOBAHHBIX PE3yJIbTaTOB OOY4YeHMs MO IUCHMIUIMHE 3a NEepuo]l 0OydeHus.
dopma NpoMeKyTOUHOM aTTecTaluu - TudepeHIIMPOBaHHBIN 3a4eT.

Texymuil KOHTPOJIb YCIIEBAEMOCTU OCYILECTBIICTCS B IIPOLIECCE IIPOBEACHHUS
NPAKTHUECKUX 3aHATUN, OOECIeYMBAET OLICHMBAHME XOJa OCBOCHHS JAUCIUILINHBI.

@opMBI TEKYLIETO KOHTPOJISI YCHEBAEMOCTH: TECTHPOBAHHE, YCTHBIA OIpOC, OKIa,
BBINIOJIHCHHUEC U 3al1UTa O6y‘IaIOH_[I/IMI/IC$I WHIUBHUAYAJIBHBIX 3aHaHHﬁ, IIPOCKTOB, I/ICCJICILOBaHI/Iﬁ " ap.

No HaumenoBanue Tembl Pe3ynbrarel 00ydeHust DOopMBbI KOHTPOJIS
(paznena) 10 JUCLUTLINHE
1. | Paznmen 1. OcHOBBI CTpOEHHUS BEIIECTBA. OK 01 TectupoBanue
OK 04 VcTHEI ompoc
OK 07
K 1.1
2. | Pazgen 2. Xumudeckue peakium. OK 01 TectupoBanue
OK 04 YcTHBII onpoc
OK 07 KounTponbnas pabota
K 1.1
3. | Paznmen 3. Ctpoenue u cBoiicTBa OK 01 TectupoBanue
HEOPraHUYECKUX BELIECTB. OK 04 YcTHBII onpoc
OK 07 KounTponbnas pabota
K 1.1
4. | Paznen 4. CtpoeHue u cBoiicTBa OK 01 TectupoBanue
OpPraHMYECKUX BEIIECTB. OK 04 YcTHBIN onpoc
OK 07 KonTponbhas padora
MK 1.1
5. | Paznen 5. Kunernueckue u OK 01 TectupoBanue
TEPMOJIMHAMUYECKUE 3aKOHOMEPHOCTH OK 04 VYcTHBII onpoc
MPOTEKAHUS XHMHUECKUAX PEaKIINH. OK 07
MK 1.1
6. | Paznen 6. PactBOpbI. OK 01 TectupoBanue
OK 04 YeTHBIN onpoc
OK 07
MK 1.1
7. | Paznen 7. Xumus B ObITY U OK 01 TectupoBanue
IIPOU3BOJCTBEHHOH JESITEIBHOCTH OK 04 YcTHBII onpoc
YeJloBeKa. OK 07
MK 1.1




Kputepun omeHuBaHus pe3yJabTATOB O00Y4YeHHs MO JAUCHHUILIMHE, HIKAJA
OlleHUBAHMSA

Kputepuu orieHUBaHUS:

- YCBOCHHE TIPOTPAMMHOTO TEOPETHYECKOTO MaTepuana (00beM 3HAHUM,
IIyOrMHAa YCBOCHHUS);

- yMEHHE Wu3JaraTh NPOrpaMMHBIA Marepual (YeTKOCTh, TPaMOTHOCTH
W3JIOKCHHUS ~MaTepuajga, TOYHOCTb UM TIOJHOTa BOCIPOW3BENCHUS y4eOHOTO
Marepuaa);

- YMEHHUE IPUMEHSTh TEOPETUICCKHUE 3HAHUS Ha TIPAKTHKE.

[[lkasia OLleCHUBaHUS:

Pesynbratel cmaum nuddepeHnupoBaHHOTO 3a4deTa OICHHUBAIOTCS IO IITKAJe
«OTJIMYHO», «XOPOIII0», «YTOBICTBOPUTEILHOY, «HEYTOBICTBOPUTEIHLHO.

OreHKa «3a4TEHO» BBICTABISACTCA OOyYaromeMycsi, KOTOPBIA WMEET 3HaHMS
OCHOBHOTO MaTepuaia, MPOSBISIET YMEHHE JIOTHYHO €ro H3Jararh, XOTS MOXKET
JOMYCKaTh HETOYHOCTH B U3JIOKEHUM Marepuaia, HEJOCTaTOYHO IPaBUJIbHbBIC
(GOpMYIMPOBKHU; YMEET B II€JIOM MPUMEHSTh MOJYyYEHHbIE 3HAHUS TMPHU BBHIMOJIHEHUU
TUTIOBBIX TMPAKTUYECKUX PAOOT, XOTS MOXKET HCIBITBIBATH 3aTPYJHEHUS NPU HX
BBITIOJIHEHUU.

OneHka «OTJIMYHO» BBICTABISIETCSI OOY4YalOIIEMYCs, KOTOPBIA TJIyOOKO H
MPOYHO YCBOWJI TIPOTPAMMHBIA MaTepHall, TMPOSBISET 3HAHUE OCHOBHOW U
JOTIOTHUTEIHPHOU JINTEPaTyphbl, TPAMOTHO, JIOTUYECKH CTPOHHO M apTyMEHTHPOBAHO
W3JlaracT MaTepuai, JacT MCYCPITBIBAIOIINE OTBETHl HA IMOCTABJICHHBIC BOTPOCHL. B
OTBETE TECHO YBSI3BIBACTCA TEOpUS C NPAKTUKOW, MPU ATOM OOydJaroumuics He
3aTPyAHSIETCS C OTBETOM IPH BUIOM3MCHCHWM 3a/JaHWsI, CBOOOMHO CIIPABISETCS C
MPAKTUICCKUMH 33 TaHHSIMHU.

OrmeHka «XOpOIIIO» BBICTABIIACTCS OOy4aromeMycsi, TBEPAO 3HAIOIIEMY
MPOrpaMMHBIM MaTepual, KOTOPBIM H3Jaraer e€ro rpaMoOTHO W TIO CYIIECTBY, HE
JIOTYCKAeT CYIIECTBEHHBIX HETOYHOCTEW B OTBETE HA BOIPOC, MPABUIHLHO MPUMEHSET
TEOPETUUYECKHE TOJOXKECHUSI MPU PEIICHUH MPAKTHYECKUX BOMPOCOB M 3aJay, HE
UCIIBITHIBACT 3aTPYAHEHUN C OTBETAMH HA BOIIPOCHI.

OreHKa «yJIOBJIETBOPUTEIHLHOY» BBICTABIISIETCS 00YUaIOIEMyCsl, KOTOPBIA HMEET
3HaHHUS TOJIBKO OCHOBHOTO Marepuana, HO HE YCBOWJ €ro JeTajieid, IOIMycKaeT
HETOYHOCTH, HEJIOCTATOYHO TPaBUIbHBIC ()OPMYIUPOBKH, UCIIBITHIBACT 3aTPYAHCHUS
IIPY BBIMTOJTHEHUH TIPAKTHIECKUX padoT.

OreHKa «HEYTOBICTBOPUTEILHO» BBICTABIISETCS O00yJaromeMycsi, KOTOPBIH He
3HAE€T 3HAYUTEIBHOW YaCTH TPOTPAMMHOIO MaTepHalia, JOMYCKaeT CYyIIeCTBCHHBIC
OIMOKHA, HEYBEPEHHO, C OOJBITUMHU 3aTPYJHCHUSMU BBITIOJHSACT TPAKTHICCKUE
paboThI.




JlonmoiHeHUs1 U MI3MEHEHMsI K pado4eil mporpaMMe Ha y4eOHBIH 1o/

JlononHeHus: 1 U3MEHEHUs K padodeil mporpamme Ha y4eOHbII roj 1o
JTUCHUTIITUHE

B pa6ouyto nmporpaMmy BHECEHBI CIEAYIOIINE U3MEHEHUS:

JlononHeHus: 1 U3MEHEHUsT B pabouel mporpamme oOcyxaeHsl Ha 3acenanuu [I1IK

« » 20 r. (mMpoToKoJ Ne ).

[Ipencenarens MK / /




