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Pabouast mporpamma 00111€00pa3oBaTeNbHON yUeOHOW AUCITUTIIMHBI pa3paboTaHa B COOTBETCTBHH
¢ TpeboBanusimMu, denepanbHOr0 rocyIapCcTBEHHOrO0 00pa30oBaTENLHOTO CTaHAApTa CPEAHETO OOIIEero
oOpasoBanus yrBepxaeHHOTO [Iprkazom Munoopuayku Poccun ot 17.05.2012 N 413 u denepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTENLHOTO CTaHIApTa CpeaHEero MpoecCHOHATBHOTO 00pa3oBaHUs IO
cnernuanbHocTH 54.02.01 [u3aiin (o orpacisim), yrBepxkaeHHoro Ilpukazom Munnpocsemenns Poccun
ot 05.05.2022 N 308, IIpumepnoii paboueii mporpaMmbl 001E00Pa30BATEILHON JUCIUTITHHBI « XM
s npodecCHOHaIbHBIX  00pa30BaTENbHBIX  OpraHu3alui, peKoMeHaoBaHHOW — DenepalbHBIM
rocyAapCTBEHHBIM OO KETHBIM o0pa3oBaTeIbHBIM YUpeXKACHUEM JOTIOJTHUTEIBHOTO
npodeccuoHanbHOro oopazoBanusi «MHCTUTYT pa3BUTUS MPO(HECCHOHATEHOTO 00pa30BaHUA», 0100pEHO
Ha 3acenanuu [legarornueckoro copera @I'BOY JITO UPIIO mportokonom Ne6/2025 ot 18.04.2025r

CocraButenu padoueit mporpaMmmbl 001Ie00pa30BaTENBFHON YI€OHOM TUCITUTLIAHEIL:

ITaBnosa Jlrogmuiia AnekcanipoBHa, IIpenoaBaTeilb

Pabouast mporpamma o0mieo0pa3oBaTebHON YIeOHON MUCIUIUIMHBI YTBEPXKICHA B COCTaBE KOMIUJICKTA
JOKYMEHTOB  oOpazoBarenbHOW  mporpammbl  Ilpukazom  pextopa BUDIIIIT N oT
« _» 20 r.




Crpykrypa padoueii nporpaMmmbl 0011e00pa3oBaTebHON YUeOHO! JUCIUIIIIHHBI

1 OGrmast xapakTepucTiKa paboueil mporpaMmbl 001Ie00pa30BaTEIbHON YIEeOHON TUCIUTIITHHBI
2 O0beM, CTPYKTypa U coliepaHue 0011eo0pa3oBaTeIbHON yUeOHOM TUCIIUILTHHEI
3 YcnoBus peanuzanuu pabodeil mporpaMMbl 0011e00pa3oBaTeIbHON YIeOHON TUCITUTUTHHBI



1 OOmas xapakTepucTHKa padoyeil NpPoOrpamMmbl
AUCHHUILINHBI

001meo0pazoBaTe/IbHOI  y4eOHOM

1.1 Oo6aacTp npumMeHeHusi padoyeill MPOrpamMmbl
AUCHHUIIMHBI

001eo0pa3oBaTeibHON  yueOHOM

PaGouas nmporpamma o611e06pazoBaTenbHON yUeOHON AUCIUITIIUHBI SBISETCS YaCThIO MPOTrPAMMBI
MOATOTOBKHU CIIEIUATIMCTOB CPEIHEr0 3BeHa 1o cneruaibHoctu 54.02.01 du3aiin (1o oTpacisim)

1.2 lenn ocBoeHMS 001I€00pa30BaTEIBHON YUCOHON AUCIIUTIITUHBI
Ilenp ocBoeHust oO0mIE00pa30BaTENbHON AUCHUIUIMHBL — (OPMHUPOBAHUE NPEICTABICHUA O
XUMHYECKON COCTABIAIOIIECH €CTECTBEHHO-HAYYHOM KAPTUHBI MUPa KaK OCHOBBI IIPUHATHS PEILICHUN B
JKU3HEHHBIX U NIPOU3BOACTBEHHBIX CUTYalUsIX, OTBETCTBEHHOI'O ITOBEICHUS B IPUPOJHOM CpEE.

1.3 MecTto 001meo0pa3oBaTeIbHON y4eOHOMH AUCHUIINHBI

O6meoOpa3oBarenbHas ydyeOHas AUCHUIUIMHA «XHMHS» - oOIeoOpa3oBareiabHas ydeOHas
JUCLUIUIMHA yueOHOoro nukia «O01meo0pa3oBaTebHbI UKD CTPYKTYpPbI MPOrpaMMbl IMOATOTOBKHU
CIICIIUAJIUCTOB CPEIHETO 3BCHA.

OcBoeHue 001e00pa3oBaTEIbHON YICOHON MUCIUTUTHHBI «XHUMUS» TPEIIoiaracT HaIndnue y
o0y4aromuxcsl 3HaHUM U YMEHUH, MMOJIYy4eHHBIX 0 00pa30BaTeNIbHON MPOrpaMMe OCHOBHOTO OOIIIEro
o0OpazoBaHus.

1.4 TIlnanupyemble Ppe3yJbTaTbl o00y4eHUsi N0 oO0meo0pa3oBaTe/bHONH Yy4ueOHOM
AUCHHUILINHE, COOTHECeHHbIe ¢ IUIAHUPYEMBbIMH pPe3yJbTATAMHM OCBOCHHS 00pa30BaTeJIbHOM
NPOrpaMMmblI

[Inanupyemble pe3yabTaTbl OCBOEHUS 0011e00pa3oBaTeIbHON yueOHON

Ilepeuenn
JIACIIUTIIIUHBI

KOMIIETEHIIUN

oOrmrue

MPEaAMCTHBIC

OK 01. BeiOupats
CIIOCOOBI peLICHUS
3aja4
npo¢ecCuOHAITBHON
JesTeNbHOCTH
MPUMEHUTEIHHO K
pa3IUYHBIM
KOHTEKCTaM

B wacTtu Tpy10BOro BOCIuTaHUS:

- TOTOBHOCTb K TpYAY, OCO3HaHUE
LIEHHOCTH MacTepCTBa, TPY0I00HE;
- TOTOBHOCTH K AKTUBHOU
JESATEIBHOCTH TEXHOJIOTMYECKON H
COLIMAJIbHOU HaIlpaBJIEHHOCTH,
CIOCOOHOCTh MHULMUPOBATH,
IUIAaHUPOBaTh U CaMOCTOSITEIbHO
BBITIOJIHATD TAKYIO JESATEIBHOCTD;

- UHTEpeCc K pa3nyHbIM chepam
npoecCUOHATLHON EATEIbHOCTH,
OBnanenue YHHUBEpCAIbHBIMU
y4eOHBIMU MI03HABATEJILHBIMU
JNEUCTBUSIMU:

a) 6a30BbIE JIOTHUECKUE ICHCTBHS:

- CAMOCTOSTEIBHO (POPMYIUPOBATH U
aKTyaJIu3UpOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBaTb CYILIECTBEHHBIN
MpU3HAK WJIM  OCHOBAaHMUS  JJIs
CpaBHEHMs,  KilaccupuKauum U
00001IeHMS;

- ONpeAeNATh LEIN JESITEIbHOCTH,
3aJlaBaTh MapaMeTpbl U KPUTEPUU HX

- BJIAJIETh CUCTEMOM XHUMHUYECKHUX
3HaHUH, KOTOpas BKJIFOYACT:
OCHOBOIIOJIAr Al INE MOHSITUS
(XMMHYECKUN  DJIEMEHT,  aToM,
AIIEKTPOHHAsT 000JOYKa aToMma, S-,
p-,  d-s;mexkTpoHHBIE — OpOMTANH
aTOMOB, WOH, MOJIEKYJIa,
BaJICHTHOCTH,

ANEKTPOOTPULIATEIBHOCTD, CTEIEHb
OKUCIICHUS, XUMHYECKas CBS3b,
MOJIIb, MOJIIpHAsI Macca, MOJISPHBII
00beM,  YIIEpOJIHBIH  CKEJeT,
GbyHKIIMOHATBHAS TPYIITA, paguKal,
HU30Mepus, H30MEpHI,
TOMOJIOTUYECKUM psAll, TOMOJIOTH,
YIJI€BOJOPOABI,  KUCIOPOI- U
a30TcoepKaline COEIMHEHMUS,
OMOJIOTUYECKH aKTHBHBIC BEIIECTBA
(yrneBonpl, JKUPBI, Oenkwn),
MOHOMED, TOJUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCTMHEHMS, KpUCTaJUTHYeCKast
pelieTka,  TUNBl  XUMHUYECKUX
peakuui (OKHCITHTENIBHO-




[Tnanupyemble pe3yabTaThl OCBOGHUS 0011e00pa3oBaTeIbHON YaeOHON

Ilepeuenn
KOMIIETEHIINH AMCUHILTHHBL
o0mue peIMETHBIC

JOCTHKEHUS; BOCCTaHOBUTEIILHBIE, IK30-H
- BBIBIATH 3aKOHOMEPHOCTH U | BHJIOTEPMUUYECKHE, peaxkuuu
IIPOTUBOPEYUSI B PACCMATPUBAEMBIX | HOHHOT'O oOMeHa), pacTBop,
SBJICHUSIX; JIEKTPOJIUTHI, HEBJICKTPOJIUTBHI,
- BHOCHUTH KOPPEKTHBBI B | DJIGKTPOJIMTUYECKAsT JTUCCOILHAIINS,
NeSITeIbHOCTD, OLIEHUBATh | OKUCIIUTENb, BOCCTAHOBUTEIIb,
COOTBETCTBUE pE3YJIbTATOB LEJSAM, | CKOPOCTh XHMHUYECKOH pEaKIuy,
OLIEHUBATb  PUCKU  IIOCIEACTBUHM | XMMHYECKOE PAaBHOBECUE), TEOPUH
NesITeNbHOCTH; U 3aKOHbl (TEOpUS XHMHYECKOTO

- pa3BUBaTh KPEATUBHOE MBIILJICHUE
MIPH PEIICHUH KU3HEHHBIX MPoOIeM

0) 6azoBbIe HCCIIE0BATEIbCKUE
IEUCTBUS:

- BIQJCTh HaBBIKAMH  y4eOHO-
HCCIIEIOBATENIbCKOM ¥ MPOEKTHOU
NeSATCIILHOCTH, HaBBIKAMU
paspeleHus mpoodieM;

- BEISIBIISITH MPUYUHHO-
CJIEJICTBEHHBIC CBSI3H u

AKTYyaJIM3UpOBaTh 3a/la4y, BIABHUI'aTh

TUIIOTE3y €€ PELICHUs, HaXOIUTh
apryMeHThl  JUI  JI0Ka3aTeJbCTBA
CBOMX  YTBEpXKICHHWH,  3aJaBaTh

napaMeTpsl U KPUTSPUHU PEIICHHS,

- aHaJIM3UpoOBaTh TIONYYCHHBIE B
XOJIe pElICHHS 3a/1a4l Pe3yJIbTaThI,
KPUTHUYECKH OIICHUBATH ux
JIOCTOBEPHOCTb, MIPOTHO3HPOBATH
M3MEHEHHE B HOBBIX YCIIOBHSX;

- yMeTh TMEPEHOCHUTh 3HAHUSI B
MO3HABATENbHYI0O M MPAKTHUYECKYIO
00J1aCTH KU3HEACITEIHHOCTH,

- YMeTh HHTErpUpOBATh 3HAHUS U3
Pa3HbIX IpEeIMETHBIX 00JIacTeil;

- BbIABHUI'ATH HOBBIC nacu,
npeajaratb OpUrnHaJIbHBIC IMMOAXO/AbL
" pCUICHUS;

- CHOCOOHOCTh MX MCIIOIB30BAHUSA B
NO3HABAaTEJILHONM HW  COLMAJILHOMI
MIPaKTUKE

CTPOEHHUSI OpPraHMYECKHUX BELIECTB
AM. bytneposa, Teopust
AIIEKTPOJINTUYECKON TUCCOLMALINHY,
MEePUOIUYECKU I 3aKOH J..
MeHnpneneeBa, 3aKOH COXPAHEHMS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK  XUMUH,
dakTonoruueckue - CBEACHHUS O
CBOMCTBAxX, COCTaBe, NOJIYYEHUU H
6e3o0macHomM WCIIOJIb30BAHUU
BOKHEUIIUX HEOPraHUYECKHX |
OpraHUYECKUX BEIIECTB B OBITY H

HpﬂKTH‘-IGCKOfI JACATCIBHOCTHU
YCJIOBCKA,

- YMCTHb BBIABJIATH XapPaKTCPHBLIC
IMPpU3HAKH u B3aMOCBA3b

W3YYEHHBIX IIOHSATHH, INPUMEHATH
COOTBETCTBYIOIIIME IOHATUA IIPU
ONMCAaHWUU CTPOCHUS U CBOWCTB
HEOPraHUYECKUX M OPraHUYECKUX
BEIIECTB W HX IPEBpAllCHMII;
BBISABIIATD B3aUMOCBS3b
XUMHYECKUX 3HAHUM C MOHATHIMH
U TPEeACTABICHUSAMU  JIPYIUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh UCIIOJIb30BaTh
HaMMCHOBaHUA XUMHUYCCKUX
COCIMHEHUN MEXIYHApOIAHOTO
COr03a TEOPETHYECKOU 51
MIPUKJIATHOMN XUMUU u
TPUBHUAJIBHBIC Ha3BaHUA
BAOXHEHIINX  BELIECTB  (ITHJIEH,
alleTWIeH,  [NIMLEepuH,  (eHod,

dopmanbaeru, yKCycHas KHCIOTa,
TJIUIWH, YrapHBIA Ta3, YIIIEKUCIbINA
ra3, aMMHaK, TralleHas H3BECTb,
HeraieHasi U3BecTb, MNThEBAs COfa
U JIPYTHX), COCTaBIISATH (POPMYIIbI
HEOPraHMYECKUX M OPraHUYEeCKUX
BEUIECTB, YPAaBHEHUS XHMHMUYECKUX




[Tnanupyemble pe3yabTaThl OCBOGHUS 0011e00pa3oBaTeIbHON YaeOHON

Ilepeuenn
o JTUCITAIIINHEBI
KOMIIETEHIINH
o0mue peIMETHBIC

peakuuii, OOBSACHATb HX CMBICIH;
MOJTBEPKIATh XapaKTepHbIC
XUMHUYECKHE CBOICTBA BEIIECTB
COOTBETCTBYIOIIUMH

OKCIEPUMEHTaMHU U 3alMUCSIMU
YpaBHEHUN XUMHYECKUX PEAKIUN;
- YMETh yCTaHaBIUBaTh
MPUHAIICKHOCTD M3YYEHHBIX
HEOPraHMYECKUX M OPraHUYEeCKUX
BELIECTB K OIPEJIEIICHHBIM KJlaccaM
u rpynmnam COETMHEHU,
XapakTepu3oBaTh MX COCTaB M
Ba)KHEIIIINe CBOWCTBA; OMpEneysaTh
BH/IBI XUMHUYECKHUX CcBs3eH
(xoBaJileHTHaA, MOHHas,
MeTaJlJIn4ecKasi, BOJIOpPOJIHAs),
TUIBl KPUCTAJUTUYECKUX PEIIETOK
BELIECTB; KiaccuuuupoBaTh
XUMHUYECKHUE PEaKIUH;

- c(opMHUPOBATH MPEICTABICHUS: O
XUMHUYECKON COCTAaBJISIFOLIEH
€CTECTBEHHOHAY4YHOH KapTUHBI
MHUpa, POJIM XHMHUU B TMO3HAHUU
SBJICHUI [IPUPOBIL, B
GbOpMUPOBAaHMM  MBIIUICHUS |
KYJIBTYPBI JMYHOCTH, ee
(GyHKIIMOHATBHOW  TPAMOTHOCTH,
HEO00XO0INMOM TUTSE perieHus
MPAKTUIECKIX 3a/1a4y u
HKOJIOTMYECKU 000CHOBaHHOT'O
OTHOLIEHHSI K CBOEMY 3J0POBBIO U
MIPUPOAHON Cpenie;

- YMETh NPOBOJUTH pacyeTbl IO
XUMHAYECKUM bopmynam 51
YpaBHEHUSM XMMHUYECKHX peaKiuit
C HCIOJIb30BaHMEM (PU3HYECKUX

BEJIMYHMH, XapaKTepU3YIOLINX
BEIIECTBA  C  KOJMYECTBEHHOU
CTOPOHBI: Macchl, obbemMa
(HOpMaJibHBIE ~ YCJIOBHS)  Tas3oB,
KOJIM4YeCTBa BEILECTBA;
HCITOJIb30BAaTh CUCTEMHBIE
XUMHUUYECKHUE 3HAHUA Ul NIPUHATHS
perieHui B KOHKPETHBIX

JKU3HCHHBIX CUTYyAllUAX, CBA3aAHHBIX
C BEICCTBAMU M UX IMPUMCHCHUEM

OK 02. Ucnone3oBaTh | B 0o0macTi 1EHHOCTM HAYYHOTO | - YMETh IJITAHUPOBAThH U BHIMOIHATH
COBpEMEHHBIE MO3HAHUS: XUMHUYECKHH AKCIEPUMEHT
CpeAcCTBa TIOMCKa, | - c(OPMHPOBAHHOCTG | (TIpEBpALCHHUs OpPraHUYeCKUX




[Tnanupyemble pe3yabTaThl OCBOGHUS 0011e00pa3oBaTeIbHON YaeOHON

Ilepeuenn
KOMIIETEHIINH AMCUHILTHHBL
o0mue peIMETHBIC

aHaian3a U | MUPOBO33PEHHSI, COOTBETCTBYIOILIETO | BELIECTB npu HarpeBaHUU,
UHTEpPIpETALNH COBPEMEHHOMY YPOBHIO Da3BUTHUS | [IOJIyYCHHUE OTUJICHA M H3y4eHUE
nHpopManun U | HAayKu ¥ OOIICCTBCHHOW IPAKTUKH, | €ro CBOMCTB, KaueCTBEHHbIC
nH(pOpMaLIOHHbIE OCHOBAaHHOTO Ha JUAJIOTe KYJbTYp, | PEAaKIMU Ha albJIETHbI, Kpaxmall,
TEXHOJIOTUH JUTSI | CTIOCOOCTBYFOIIIETO OCO3HAHUIO | YKCYCHYIO KHUCIIOTY; JeHaTypauus
BBITIOJTHEHUST ~ 3a/lay | CBOET0 MeCTa B TOJUKYJIbTYpPHOM | OEJKOB MPU HAarpeBaHHH, LIBETHHIE
npodeccnoHaTbHOM MHpE; peakuuu  OENKOB;  MPOBOAUTH
JeSITeNIbHOCTH - COBEpUICHCTBOBAHME SI3BIKOBOM U | peakiuu HMOHHOTO oOMeHa,

YUTATEIbCKON KYJIbTYpPbI KaK | OmpeaensiTh cpeny BOJIHBIX

CpPEACTBA B3aUMOJECHCTBUS MEXIY
JIIOABMHU U TIO3HAHUS MUPA;

- OCO3HAaHME IIEHHOCTH Hay4YHOU
JIeSITEILHOCTH, T'OTOBHOCTB
OCYILIECTBJIATh MPOEKTHYIO u
HCCIEA0BATENIbCKYIO  JICSITEIbHOCTD
MHIMBHUAYAIbHO U B IPYIIIIE;

OsBnanenue YHHUBEPCATbHBIMU
y4eOHBIMU [I03HABaTEILHBIMU
EUCTBUSIMU:

B) paboTa ¢ nHpOpManuei:
- BIQJCTh HAaBBIKAMH IIOJy4YCHHS

uH(pOpMaIU u3 HUCTOYHUKOB
pa3HBIX THIIOB, CAMOCTOSATEIBHO
OCYILECTBIATh  IIOMCK,  AHAJU3,

CHCTEMaTH3alUI0 ¥ WHTEPIPETAIHIO
UHpOPMAIMK PA3JIUYHBIX BHIOB W
(bopM npeacTaBICHHUS,

- CO3[aBaTh TEKCTHI B Pa3UYHBIX
dopmMaTax ¢ YYETOM Ha3HAUCHHUS
WH(POPMAIIMU U [IEIEBOH ayTUTOPHUH,
BbIOMpas ~ ONTUMaJbHYIO  (GopMy
MPEJCTaBIICHNUS U BU3yaTH3alliu;

- OLICHHUBATh JOCTOBEPHOCTb,
JCTUTUMHOCTh ~ MHpOpMAIMH, e
COOTBETCTBHE MIPaBOBBIM "
MOPaJIbHO-3THYECKUM HOPMaM;

- UCTIONIb30BATh cpencTBa
MH(OPMALIMOHHBIX "
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH B
peuieHu KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX u
OpTaHU3aIMOHHBIX 3amad c
co0JIr0IcHEM TpeOoBaHU
IPrOHOMHUKH, TEXHHUKH
0e30IMacHOCTH, TUTUCHEIL,
pecypcocOepekeHrs, TPaBOBBIX |
THYECKUX HODM, HOPM
MH(POPMaIMOHHOM 06€30MMaCHOCTH;

- BJIJICTh HAaBBIKAMH PACIO3HABAHMUS

PacTBOPOB, KAYECTBEHHbBIE PEAKIINU
Ha cyabdart-, kapOoHAT- M XJIOPHU/I-
QHUOHBI, HA KaTHOH aMMOHWUS;
peliaTth AKCIIEPUMEHTAIIbHBIC
3ajaun 1o temMam "Mertamisl" u
"Hemeramisl'") B COOTBETCTBHH C
IIpaBWJIaMU TEXHUKU OE€30MaCHOCTH
npu OOpalleHUHd C BEIIeCTBAMHU H

1a00paTopHbBIM  00OpYIOBaHUEM;
IPEJCTaBIATh pe3yibTaThl
XAMHAYECKOTO  JKCIIEPUMEHTa B
dopme 3aMucu ypaBHEHHH
COOTBETCTBYIOIIIMX  pEaKkuuil W
dopmMynupoBaTh  BBIBOJBI  Ha
OCHOBE ITHX PE3YyJIbTATOB;

- YMETh aHaJM3UPOBAThH
XAMHYECKYIO nHpopmarIuio,
MOJTy4aeMyto u3 pasHbIX

HUCTOYHHKOB (CPEICTB MacCOBOM
uHpopmanuu, cers HHTEpHET U
Apyrue);

- BIIAJIETh OCHOBHBIMH METOJaMH
HAay4YHOro TII0O3HaHUA BCIIECTB U
XMUMUYECKUX SIBJICHUI
(nabmronenue, U3MepeHue,
HKCIEPUMEHT, MOAETHPOBAHNUE);

- yMeTh IIPOBOJUTL pPacudeTsl II0
XUMUYECKUM bopmynam U
YPaBHEHUSAM XUMHWYECKHX PEaKIUh
C UCMOJb30BaHUEM (UBNYECKUX

BEJINYUH, XapaKTEePU3YIOIIUX
BElleCTBA C  KOJMYECTBEHHOM
CTOPOHBI: Macchl, o0beMa
(HOpManbHBIE  YCIIOBHS)  Ta30B,
KOJIMYECTBA BEIIIECTBA,
UCIIOJIb30BAaTh CUCTEMHBIE
XUMHYCCKUEC 3HAHUA IJId IMPUHATHUA
pelieHui B KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3aHHBIX
C BCIICCTBAMHU U UX ITPUMCHCHHUCM




[Tnanupyemble pe3yabTaThl OCBOGHUS 0011e00pa3oBaTeIbHON YaeOHON

Ilepeuenn
KOMIIETEHIINH AMCUHILTHHBL
o0mue peIMETHBIC
u 3aI[UATHI nH(popManuu,
“H(pOPMaAITMOHHOM 0€301acCHOCTH
JIUYHOCTH;
OK 04. DddextuBHO | - TOTOBHOCTH K CaMOpPa3BHUTHIO, | - YMETh IUIAHUPOBATH U BHITTOJIHATh
B3aUMOJICHCTBOBATh M | CAMOCTOSATEIbHOCTH U | XUMUYECKHUI AKCIIEPUMEHT
paboTaTh B | CaMOOIIpeIeTICHUIO; (mpeBparteHus OpraHUYECKUX
KOJIJICKTHBE U | -OBNIQJICHUEC  HaBBIKAMH  y4eOHO- | BEIIECTB npu HarpeBaHUU,
KOMaHjie HCCIIEIOBATEeNIbCKOM, MPOEKTHONM U | MOJy4YeHHE OSTUJICHA MU H3y4yeHUe
COILIMAIBHON JIEATEIbHOCTH; ero CBOMCTB, KaueCTBEHHbIC
OBnanenue YHHUBEPCATbHBIMU | PEAKIIUU HA albJETHbI, Kpaxmall,
KOMMYHHKATUBHBIMH JICHCTBHUSIMHU: YKCYCHYIO KHUCJOTY; JEHaTypaius
0) coBMeCTHas JeSTebHOCTD! OENnKOB MpH HAarpeBaHUHU, I[BETHBIC
- MOHMMAaTh W  HUCIOJB30BaTh | peakIMu  OCJIIKOB;  IPOBOJUTH
MIpEerMYIIeCTBA KOMaHIHON U | peakuuu HMOHHOTO oOMeHa,
WHJIMBUIYaJIbHOU PaOOTHI; OTIPENIETATh cpeny BOJTHBIX
- T[pUHUMATh LEJIHM COBMECTHOHM | paCTBOPOB, KAUECTBEHHBIE PEAKIIUU
NESATCIIbHOCTH, OpPraHW30BBIBATH U | HA Cyiab(aT-, KapOOHAT- M XJIOPHJI-
KOOpJIUHUPOBATh JEWUCTBUSA MO €€ | aHHOHBbl, Ha KaTHOH aMMOHWUS;
JOCTIDKCHHIO:  COCTaBJIATh  IUIaH | peliaTh JKCIIEPUMEHTAJIbHbBIC
JNEUCTBUM, pacOpeaesisiTh pojau C | 3agaud nmo TemaMm "Mertauibl" u
Y4ETOM MHEHUU y4yacTHUKOB | "Hemeramibl") B COOTBETCTBUHM C
o0CyXIaTh pe3yJIbTaThl COBMECTHOH | MpaBWJIaMU TE€XHUKH O€30MacHOCTH
paboThI; npyu OOpalIeHWH C BEIIECTBAMH U
- KOOPJAMHUPOBATb U BBIMOJHATH | Ja0OPATOPHBIM  O0OPYIOBaHHUEM;
paboTy B YCIOBUAX pEaJIbHOTO, | IPEACTABISITH pe3yabTaThl
BUPTYQJIBHOTO 1 KOMOMHHPOBAHHOTO | XUMHUYECKOTO  DKCIIEPUMEHTa B
B3aUMOJCICTBUS; dbopme 3amnmucu ypaBHEHHI
- OCYIIECTBIISATh MMO3UTUBHOE | COOTBETCTBYIOIIUX  PEAKIUd U
CTpaTernyecKkoe MOBEJICHUE B | popmynrpoBaTh BBIBO/IBI Ha
Pa3IUYHBIX CHUTYalMsIX, MPOSBISTH | OCHOBE TUX PE3YJIHTATOB
TBOPYECTBO U BOOOpakeHHe, OBITh
WHUITUATHBHBIM
Osnanenue YHHUBEPCATbHBIMU
PETYJISTUBHBIMU JICHCTBHUSIMH
T) IPUHATHE CeOs U APYTHX JIFOACH:
- MPUHUMATh MOTUBBI M apTyMEHTHI
Ipyrux  JOJed Tpu  aHamu3e
Pe3yIbTATOB JCSITEIBHOCTH;
- MPU3HABAaTh CBOE TPABO U TIPaBO
JPYTUX JIIO/IeH Ha OLINOKMY;
- pa3BUBaATh CIIOCOOHOCTH TTOHUMATh
MHP C TIO3UIIMHU APYTOr0 YEJIOBEKa;
OK 07. B obnactu HKOJIOTHYECKOTO | - COPMHUPOBATH MPEACTABICHUS: O
ConeiicTBOBaTH BOCIIUTAHUS: XUMHUYECKOU COCTAaBJIAIONIEH
COXpaHEHUIO - c(hOpPMHUPOBAHHOCTH | ECTECTBEHHOHAYYHOM KapTUHBI
OKPY’KaIOIIEH CPebl, | IKOJIOTHIECKOM KYJIBTYPBI, | MUPA, POJIH XUMHU B TIO3HAHHH
pecypcocOepexeHuto, | TOHUMaHWe BIMSHUS —COLUATIBHO- | SBICHUI IPUPOIBI, B
MIPUMEHATH 3HAHUSA 00 | IKOHOMHUYECKHUX  TPOIECCOB  Ha | OPMUPOBAHUM  MBIIUICHHS U
W3MEHEHUU KIIUMaTa, | COCTOSIHHE MIPUPOTHOM U | KYIbTYpPBI JTUYHOCTH, ee




[Tnanupyemble pe3yabTaThl OCBOGHUS 0011e00pa3oBaTeIbHON YaeOHON

Ilepeuenn
KOMIIETEHIINH AMCUHILTHHBL
o0mue peIMETHBIC

MIPUHIIATIBI COLIMATBHOW  cpeibl, OCO3HaHWE | QYHKIMOHAIBHON  IPaMOTHOCTH,

OepexKIIMBOTO rJ100aIbHOTO xapakTepa | HeoOX0IUMO JUTSL peuieHus

IIPOU3BOJICTBA, IKOJIOTHYECKUX TPOOIIEM; MPaKTUYECKUX 3a/1a4 u

3¢ heKTUBHO - IJIJAHUPOBAHUE M OCYIIECTBIEHUE | SKOJIOTMYECKU 000CHOBaHHOTO

JIEHCTBOBATH B JNEHCTBUM B OKpPYXKAlOLIEH Cpelle Ha | OTHOLIEHUS K CBOEMY 3IOPOBBIO U

Ype3BbIYANHBIX OCHOBE 3HaHUA LeJIed yCTOMYMBOIO | MPUPOAHOU CpeJe;

CUTYaIHUSIX Pa3BUTHS YEIOBEUECTBA; - yMeTb coOmojaTh  IMpaBuia
AKTUBHOE  HEMpHSITHE JCWCTBUIA, | SKOJIOTHYECKH  LI€JIeCO00pa3HOTo
MPUHOCALINX BpEJ OKpYXKarollel | MoBeAeHUs B OBITY U TPYAOBOMH
cpexne; JIeATETLHOCTH B LIEJIIX COXPaHEHUSs
- yMeHUue IIPOTHO3UPOBATH | CBOETO 3J0POBbS U OKpYXarollen
HEOJIATONIPUSTHBIE  JKOJIOTHYECKHE | PUPOJHONW  CPEIbl,  YUUTHIBATH
MOCJIE/ICTBHS NpEANPUHUMAEMBIX | OIACHOCTh BO3ACHCTBUS Ha YKUBbIE
JEHUCTBUM, IPEAOTBPAIATh UX; OpraHU3MBI OTIPEICIICHHBIX
- pacuIMpeHHe OIbITa JIESITEIbHOCTU | BEILECTB, MOHUMas CMBICIT
JKOJIOTHYECKON HAIIPaBIEHHOCTH; ITOKa3aTest IIpEeACIIBHON

- OBJIaACHHMC HaBbIKaMH yqe6H0-

,HOHYCTI/IMOﬁ KOHIOCHTpaluu

HCCIEN0BATENIbCKOM, IPOEKTHOM U

COLIMAJILHOU JesITeNIbHOCTH;
I[IK 1.2. IIpoBomuTh | - 3HaThb cHOCOObl aHajdM3a o | - YMEThb aHAIM3UPOBATH
MIPEANPOEKTHBIN camoaHainm3a  NpopeCCHOHANBHON | APPEKTUBHOCTh  HUCIIOJIB30BAHUS
aHaIu3 IUTst | o0yvaromieicst 1esTeNbHOCTH; MOJATOTOBUTENLHOTO  MaTepuana,
pa3paboOTKK  JU3alH- | - TPOBOAHWTH PAOOTYy IO MEJICBOMY | BHITIOJIHSTH HEO0OXOMMBIC

IIPOCKTOB

C60py, aHaJIN3y HNCXOJHBIX HAaHHBIX,
OATOTOBUTCIIBHOT'O marcpualia,
BBITIOJIHATH HGO6XO)II/IMBIC
OpeANPOCKTHBIC UCCIICTOBAHUA

MMpCAIIPOCKTHBIC UCCIICAOBAHHA




2 O0beM, CTPYKTypa M coJep:kaHue o00meo0pa3oBaTe/IbHOM Y4eOHOH IMCHUIINHBI
«XuMHD)

O6beM 0011€00pa3oBaTeJIbHON YUeOHOH TUCHMIIMHBI COCTABIIsACT /2 aKaJeMHUYECKUX Yaca.

Ounas ¢popma o0y4eHus1

O0beM 00s13aTeJIbHBIX AYIMTOPHBIX 3aHATHH — 72 Yaca, B TOM 4YHCIIE 110 BUJIaM Y4eOHOM
JIeATEeTbHOCTH:

JIeKnuu — 32 4Jaca;

npaktuyeckue 3anatus — 40 yacos.

IIpome:kyTouHasi aTTecTanus — TudepeHIIMPOBAHHBIN 3a4ET.



CTpykTypa u coaep:kaHue 0011€00pa30BaATEAbHOM Y4eOHOM IUCHUILTHHBI «XUMUSD)

Ounas popma o0yueHust

O0beM (B akaieM. 9acax)

B TOM YHMCJIC:

Paznen, Tema Coneprxanne o01e00pa3zoBaTeIbHON yueOHOM YpoBeHb
JUCHUTUTUHBI JTUCITUTUIMHBI 110 BUAAM Y9€OHOU e TeIbHOCTH BCETO b . B hopwme . | ocBoeHUd
UHTEPAKTUBHON | MPAKTUYECKOU
dhopme MOJITOTOBKH
[TepBsiii rog 00yueHUs
Ocennuii cemectp
Pazgen 1. OcHOBBI CTpOCHUS BEIECTBA 22
Tema 1.1. Jlexnuu: 1 2,3
OcHoBHbIE XHUMHYECKHUH dJIeMEeHT. ATOM. SIIpo aToma, H30TOIIBI. 1
XUMHMYECKHE IOHATUSA U | DIEKTPOHHAS 000JI0YKa. DHEPreTHUECKUE YPOBHH,
3aKOHBI, CTPOEHHE | MOAYPOBHH. ATOMHBIE OpOUTAINH, S-, P-, O- SIIEeMEHTHI.
aTOMOB XUMHUYECKHUX | OCcOOCHHOCTH pacmpeIesieHuUs JICKTPOHOB TI0
3JIEMEHTOB OopOHUTaIAM B aTOMaX JIEMEHTOB MIEPBBIX YETHIPEX
MEePUOJIOB. DIIEKTPOHHAsI KOHPUTYpAIUs aTOMOB.
OCHOBHBIE XMUMUYECKUE 3aKOHBI
[TpakTHueckue 3aHsTHSL: 2
«OCHOBHBIE KOJIMYECTBEHHBIE 3AKOHBI B XUMUHU U 2
pacyeTsl 10 YPAaBHEHHSIM XUMHUYECKUX PEAKITUN».
OTHOCUTENBHBIE AaTOMHAS U MOJIEKYJIIPHAs MACCHI.
Momspras macca. Konmuectso Benjectsa. MaccoBas
JI07Isl BeliecTBa. 3akoH ABOraapo. MossipHbIil 00beM
ra3oB. OTHOCUTENbHAS TUIOTHOCTH Ta30B. PacyeTsl 1o
YPaBHEHUSIM XUMUYECKUX PEAKLUN C UCIIOIb30BaHUEM
MaccoOBOH JI0JIM BelllecTBa, 00bemMa (HopMaibHbIE
YCJIOBHSI) Ta30B, KOJIMYECTBA BEILIECTBA
Tema 1.2. [TpakTrueckue 3aHATHS: 2 2,3
[lepuoanueckuii 3aKoH N3yueHne mnepuoauyYecKUX 3aKOHOMEPHOCTEH U HX 2

u [lepuonnueckas
CHUCTEMa XUMMUYECKUX
CTPOEHUEM aTOMOB.
anemenTtoB J[.1.

B3aHMOCBSI3M CO CTpoeHueM aTomoB. llepuoanueckas
cuctemMa xumuueckux djemeHToB J[.M. Menneneena.
Ces3p mepuoguyeckoro 3akoHa u llepuomudeckoit
CUCTEMBl XHMHUYECKMX DJIEMEHTOB C COBPEMEHHOM




O0beM (B akaieM. 9acax)

B TOM YHCJIC:

Paznen, Tema Coneprxanne o01eo0pa3zoBaTeIbHON yueOHOM Dopre YpoBeHb
. B B M
JUCHUTUTUHBI JUCLUTUIMHEI IO BUJAM Y4eOHOM NesITeTbHOCTH BCETO . P . | ocBOeHus
MHTEPAKTUBHOM | MPAKTUYECKON
dhopme MOJITOTOBKH
MenneneeBa, UX CBSI3b C | TEOpPHUEM CTpOEHUs aTOMOB. 3aKOHOMEPHOCTHU
COBPEMEHHOM Teopuen U3MEHEHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB,
CTPOEHHUSI ATOMOB. o0pa3yeMbIX HUMH HPOCTBIX M CIIOXKHBIX BEIIECTB I10
rpynnaMm  u  nepuonaMm  [lepmoandeckoil  CHCTEMBL.
3Hau€HHE MEPUOJMYECKOr0 3aKOHA M CHUCTEMBI
XUMHYECKUX 3eMeHTOB [[.M.MenneneeBa B pa3BUTUHU
HayKu
Jlekuun 1 2,3
Crtpoenue BemiecTBa. XuMHU4YeCKast CBsi3b. Bupl 1
XUMHYECKOH CBSI3U (KOBaJICHTHAs HEMOJSIpHAs U
NOJIIpHAasi, MOHHAs!, MeTajuinyeckas). MexaHu3Mbl
00pa30BaHMs KOBAJIGHTHOM XUMHUYECKON CBS3H
Tema 1.3 (0OMeHHBII ¥ TOHOPHO-AKIENTOPHbIH). Bogopoanas
o BsA3b. DIIEKTPOOTPHUIIATEILHOCTh. CTENEHb OKHUCIICHHS.
CrpoeHue BemecTsa CBA3b. DJIEKTPOOTPULATEIBHOCTh. CTENEHb OKUCTIE
.| MoHBI: KAaTHOHBI U AHUOHBI
U IIPUPOJA XUMUYECKOU I 5
cBs3n. MHOr0OGpasHe CpaKTquCKHe 3aHATHUS: _ :
BOILIECTB TPOEHIE BELIECTBA U IPUPOJA XUMUECKOT CBASH.
JleMOoHCTpanus Moenel KpUCTaJUINYECKUX PEIIETOK:
MOHHOM (XJIOpH HAaTpHUs), aTOMHOM (rpadut U anmas),
MOJIEKYJISIPHOH (YTTIEKUCTBIN Ta3, HOM), METATHUECKON
(matpuii, Maruuii, Menp). Pemienne npakruyeckux
3aJJaHUI Ha COCTaBJICHUE DIEKTPOHHO-TpapUUecKux
dhopmymnemenToB 1—4 nmepruoaos
Jlexun: 1 2,3
Tewma 1.4.
Knaccudukanus HEOPraHUYECKUX BEIIECTB. 1
Knaccudukanus n
Homenkiarypa HeEOpraHWYeCKUX BeEmIeCTB (OKCHJIBI,
HOMEHKJIaTypa
TUAPOKCHIBI, KHCIIOTBI, COJIN). BemecTBa
HEOPraHUYECKUX
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTOCTPOCHHUSI.
BELIECTB

ArperatHble COCTOsSIHUS BellecTBa. Kpucramimdeckue u
amopdHble BellecTBa. 3aKOH TOCTOSHCTBA COCTaBa




Pazgen, Tema
MUCIUAILINHBI

Coneprxanne o01eo0pa3zoBaTeIbHON yueOHOM
JTUCITUTUIMHBI 110 BUAAM Y9€OHOU e TeIbHOCTH

O0beM (B akaieM. 9acax)

BCETO

B TOM YHCJIC:

B

B popme

MHTEPAKTUBHOMN | MPAKTUYECKOMN
dhopme MOJITOTOBKH

BellecTBa. THUIbI KPUCTAJUIMYECKUX PELIETOK (aToOMHas,
MOJICKYJIIpHAs, MIOHHAs, METaJUInYecKas). 3aBUCUMOCTh
CBOMCTBA BELIECTB OT THIA KPUCTANINYECKON PeIIETKU

HpaKTI/I‘leCKI/Ie 3aHATUA:

HomeHnknarypa HeopraHmyeckux BemiecTB . PemieHue
IIPAKTUYECKHUX 3alaHui 1o KJaccuuKanuu,
HOMEHKJIAType U XUMHYECKUM bopmynam
HEOPraHWYECKUX  BEIIECTB  Pa3iIMYHBIX  KJIACCOB
(yrapuelif ra3, yrjaeKkuciablidi ra3,aMMUaK, raiieHas
U3BECTh, HETallleHasl U3BECTb, MUThEBAs COJa U APYIHX):
Ha3BaHMsl BeulecTBno MexayHapoaHoil (MIOITAK) mnu
TPUBHAJIBLHONH HOMEHKJIAType U COCTaBJIE€HUE (OPMYIIbI
XUMHUYECKUX BEIIECTB, ONpeAesIeHUe MPUHAIJIEKHOCTH K
kinaccy. Ilouck  uHpopMmMamuu 1O  Ha3BaHUSAM,
UAeHTUPUKATOpaM, CTPYKTYpHBIM (opmyrnam. AHanus
XUMHUYECKON HH(pOpMalUK, MOJy4aeMoil M3 pa3HbIX
HUCTOYHUKOB (CPEJICTB MaccoBOM HHGpOpMalUu, CETh
WHuTepHeT u apyrue)

YpoBeHb
OCBOCHHS

Tema 1.5.
THIpl XUMHUYECKUX
peakuuii

Jlexum:

Xumnueckas peakius. Knaccudukanus opranudeckoit
XUMHH. 3aKOHBI COXPAHEHHUSI MacChl BEIIECTBA,
COXPAHEHHUS U NPEBPAIICHUS SHEPTUU NIPU XUMUUECKUX
peakusax. OKUCINTENbHO-BOCCTAHOBUTENbHbIE PEaKIIUU
(YpaBHEHMS OKHCIIEHUSA-BOCCTAHOBIICHUS, CTETIEHD
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKILIUU B
IIPUPOJIE, IPOU3BOACTBEHHBIX ITpoLIEccax U
KHU3HEIESTEIbHOCTH OPTraHU3MOB)

2,3

Tema 1.6.
CKOpOCTh XUMHUYECKUX

Jlexknuu:

CKOpOCTB pCaknuun, €€ 3aBUCUMOCTD OT PA3JIMYHBIX




Pazgen, Tema
MUCIUAILINHBI

peakuuii
XuMu4eckoe
paBHOBecCHE

Coneprxanne o01eo0pa3zoBaTeIbHON yueOHOM
JTUCITUTUIMHBI 110 BUAAM Y9€OHOU e TeIbHOCTH

O0beM (B akaieM. 9acax)

BCETO

B TOM YHCJIC:

B

MHTEPAKTUBHOMN
dhopme

B popme

MPaKTUYECKOM
MOATOTOBKU

(hakTOpOB: MPUPO/IBI PEArHPYIOIIUX BEIIECTB,
KOHUEHTPALUH PEArUPYIOLIMX BEUIECTB, TEMIIEPATYPhI U
IJIOIIA M PEAKIMOHHOM MOBEpXHOCTH. TernoBbie

3¢ (HEeKThl XUMUYECKUX PEAKIUI: IK30- U
sHAOTEepMUYECKUE peakinu. OOpaTuMble peaKkiuu.
Xumuyeckoe paBHoBecHe. DakTophl, BAUSIOLIIME HA
COCTOSTHME XUMHUYECKOT0 paBHOBeCHs (KOHIIEHTpALUs
p€areHTOB WM NPOJYKTOB PEAKLIUH, TABICHUE,
temmneparypa). Ilpunmun Jle [llaTenbe

HpaKTI/I‘leCKI/Ie 3aHATHA:

BiustHue pa3nudHbIX GakToOpoB Ha CKOPOCTh
XUMHUYECKOH peakuuu. Pemenne npakTuko-
OpPUEHTHUPOBAHHBIX 3aJ]aHHI Ha aHAINU3 (PAKTOPOB,
BJIMSIIOIIMX HA U3MEHEHUE CKOPOCTH XUMHUYECKOU
peakuuu. 3aBUCUMOCTbh CKOPOCTH XUMHYECKOW peakinu
OT MPUCYTCTBUS KaTalll3aTopa Ha IPUMEPE PA3IIOKEHHUS
MEepOKCHUA BOAOPOJA C TIOMOLIBIO JUOKCH/Ia MapraHia u
KaTaznasbl. Pelienne npakTHKO-OpueHTUPOBAHHBIX
3a7aHui Ha npuMeHenne npunuumna Jle-Ilarense nms
HAaXOXJCHUS HAITPABJICHHUS] CMEILIEHHS] PAaBHOBECHUS
XUMHYECKOHN peaklny 1 aHalu3 (PaKkTopOB, BIUSIONIUX
Ha CMENIEHNE XMMHYECKOTO0 PABHOBECHSI

YpoBeHb
OCBOCHHS

Tema 1.7.
PactBopsI1, TeOpUs
3JIEKTPOJINTUYECKON

JVICCOITMAIINHA ¥ MOHHBIHN

oOMeH

Jlexuu:

PactBopsl. Buasl pacTBOPOB 10O COIEpHKAHUIO
pacTBOpeHHOro BemecTBa. PactBopumocts. [TonsaTHE O
JTUCIIEPCHBIX cucTeMax. VICTUHHBIE U KOJIJIOUIHbIE
pacTBOpbl. MaccoBast 710715 BEIIeCTBa B pacTBOPE.
[TonsTre o Bomopoanom nokasatene (pH) pactBopa.
OnektponuTryeckas aucconnanus. CuiabHbIe U cadbie
AJIEKTPOJIUTHI, HEIJEKTPOJIUTHI. Peakiiny HOHHOTO

2,3




Pazgen, Tema
MUCIUAILINHBI

Coneprxanne o01eo0pa3zoBaTeIbHON yueOHOM
JTUCITUTUIMHBI 110 BUAAM Y9€OHOU e TeIbHOCTH

O0beM (B akaieM. 9acax)

BCETO

B TOM YHCJIC:

B

MHTEPAKTUBHOMN
dhopme

B popme

MPaKTUYECKOM
MOATOTOBKU

oOmeHa

HpaKTI/I‘leCKI/Ie 3aHATHA:

[TpurotoBnenue pactBopoB.lIpuroroBieHue pacTBOpoB
3aJaHHOM MAaCCOBOM JI0JIEl PaCTBOPEHHOr'0 BEILIECTBA,
MIPOBEJICHUE PeaKlnii MIOHHOTO 0OMEeHa, OTpeieJICHHE
Cpelbl PaCTBOPOB BEILIECTB YHUBEPCAIBHOTO
WHJUKaTOopa (Kucjas, HeUTpajibHasl, eIouHas).
3aaHus Ha COCTaBJIEHUE NOHHBIX peakuuii. Pemenue
MIPAaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a1aHUM HA
PacTBOPBIL, UCIIOIB3YEMbIE B OBITOBOM U
MIPOM3BOJICTBEHHOM JESTEIHHOCTH YEJIOBEKA

YpoBeHb
OCBOCHHS

KonrtponsHas pabdora 1

CrpoeHue BemecTBa U XMMHUECKHE PEaKIiH (110
pazneny 1)

Paznen 2. Heopranudeckas XuMus

12

Tema 2.1. ®usuko-
XUMHYECKHE
CBOMCTBaA
HEOPraHUYECKHX
BEIISCTB

[IpodeccrnonanbHO-OpHUEHTUPOBAHHOE
(coneprkaHue MPUKIAJTHOTO MOIYJIs)

cofiepKaHHe

Jlexun

Mertasnsl. [lonoxenue metaiuioB B [lepuonnueckoin
CHCTEME XUMHUECKUX IeMeHTOB. OcOOEHHOCTH
CTPOEHHMSI JIEKTPOHHBIX 000JI0UYEK aTOMOB METAJLJIOB.
Oo6mue ¢pusznyeckue cBoiicTBa MeTaioB. CriiaBbl
METAJUIOB. DJIEKTPOXUMUYECKHUM PsAJT HAITPSKEHUN
METAJUIOB. XMMUYECKUE CBOWCTBA BAXKHENIIIUX
METaJUIOB (HAaTpUH, Kadui, KaJblluid, MarHui,
AIIOMUHUNA, IUHK, XPOM, KE€JI€30, ME/Ib) U UX
coequHeHni. O0mMe crnocoObl MOMy4YeHUsI METAIIIOB.
[TpuMeHeHne METaJIOB B OBITY M TEXHUKE

1,2




Pazgen, Tema
MUCIUAILINHBI

Coneprxanne o01eo0pa3zoBaTeIbHON yueOHOM
JTUCITUTUIMHBI 110 BUAAM Y9€OHOU e TeIbHOCTH

O0beM (B akaieM. 9acax)

BCETO

B TOM YHCJIC:

B

B popme

MHTEPAKTUBHOMN | MPAKTUYECKOMN
dhopme MOJITOTOBKH

YpoBeHb
OCBOCHHS

Hemeramnel. Ilooxenne HEMETAJIJIOB B
[Tepuoanueckoit cucTeMe XMMUYECKUX 3JIEMEHTOB
JI.1.MenneneeBa 1 0COOCHHOCTH

CTpoeHHs aToMOB. Pu3NUYeCKue CBOMCTBA. AJUIOTPONIUS
HEeMeTaJUIOB (Ha IpUMepe Kucaopoaa, cepsl, pochopa u
yriepojia). XuMHUYECKHE CBOMCTBA M PUMEHEHHUE
BOKHEUIIINX HEMETAIIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriaepoaa u KpeMHUS) U UX COSAMHCHUN
(OKCHIO0B, KUCIOPOICOACPIKALIUX KUCIOT, BOJOPOIHBIX
coenunenuil). [[puMeHeHne BaXXHEUIINX HEMETAIIOB U
HUX COEIUHEHNN

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIIeCTB (OKCHI0B, TUIPOKCUIOB,
KHCJIOT, coJiel u Ap.). ['eneTnyeckas cBs3b
HEOPraHUYECKHUX BEIECTB, MPUHAISKAIINX K
pa3IMYHBIM KJIaccam. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COETUHEHUH,
BBICIITNX OKCHJIOB U THAPOKCHUJIOB

[IpakTHyecKue 3aHATHS:

DU3UKO-XMMHYECKHUE CBOMCTBA HEOPTraHUUECKUX
BemiecTB.CocTaBIeHNE YPAaBHEHUM XUMHUUYECKHUX
peaKurii C y4aCTUEM IIPOCTBIX U CIOKHBIX
HEOPraHWYECKUX BEIECTB: METAJIJIOB U HEMETAJIJIOB;
OKCHJIOB METAJIJIOB, HEMETAIIJIOB ¥ aM()OTEPHBIX
3JIEMEHTOB; HEOPTAHUYECKUX KHUCIIOT, OCHOBAaHHUM 1
aM(pOTEepPHBIX TUIPOKCUIOB; HEOPTAHUYECKUX COJIEH,
XapaKTePU3YIOINX UX CBOMCTBA. Pacu€Thl Macchl
BeIIeCTBa WK 00BhEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WK 00bEMY OHOTO U3
YYaCTBYIOIIMX B PEAKIIMHU BELIECTB, PACUETHI MACCHI

2,3




Pazgen, Tema
MUCIUAILINHBI

Coneprxanne o01eo0pa3zoBaTeIbHON yueOHOM
JTUCITUTUIMHBI 110 BUAAM Y9€OHOU e TeIbHOCTH

O0beM (B akaieM. 9acax)

BCETO

B TOM YHCJIC:

B

B popme

MHTEPAKTUBHOMN | MPAKTUYECKOMN
dhopme MOJITOTOBKH

(o0BéMa, KonMUecTBa

BEILIECTBA) MTPOJIYKTOB PEAKIIMH, €CIIU OJIHO U3 BEILIECTB
MMeeT IpuMecH. Perienne npakTHKO-OpHEHTHPOBAHHBIX
3a/IaHHi Ha CBOWMCTBA, COCTAB, MOJIy4eHHE U O€30MacHOe
HCII0JIb30BaHUE BOXKHEHUIIINX HEOPTaHUYECKUX BEIIECTB
B OBITY ¥ TPO(HECCHOHAIILHOM JISATEIHPHOCTH YEIOBEKA

YpoBeHb
OCBOCHHS

Tema 2.2.
Wnentuduxanus
HEOPraHUYECKHX
BEIICCTB

[IpodeccronambHO-OPHEHTHPOBAHHOE coJiepKaHue
(comepxaHue NPUKIATHOTO MOTYJIs)

[IpakTHyecKue 3aHATHSL:

WnenTudukanys HeOpraHM4eCKuxX BELIECTB.

Pemrenne skcnepuMEHTANBHBIX 337a4 110 XMMUYECKUM
CBOMCTBAM METAJJIOB M HEMETAJLIIOB, 110 PACIIO3HABAHUIO
Y TIOJIyYEHHUIO COCTUHEHUH METaNIOB U HEMETAJIOB
(B3aumMopencTBIe

TUAPOKCHU/IA aJIIOMUHMS C pAaCTBOPaMU KHUCIIOT U
mienoyei, ). aentudukayss HeOpraHu4ecKrux BelecTB
C MCIIOJIb30BaHUEM UX (PU3NKO-XUMHUYECKHUX CBOWCTB,
XapaKTEPHBIX KaYECTBEHHBIX

peakuuii. KauecTBeHHbIE peakiuu Ha cyibdar-,
KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOHBI METAJUIOB U
KaTUOH aMMOHHSI

KonTtponbHas pabora 2

CBoiicTBa HEOPraHUYECKUX BEIIECTB (110 pa3neiy 2)

2,3

Pazgen 3. TCOpeTI/IquKI/IC OCHOBBI OpFaHI/I‘ICCKOﬁ XHUMHUHU

Tema 3.1.

‘ Jlexuuu

2,3




Pazgen, Tema
MUCIUAILINHBI

Knaccudukanms,
CTpOCHHE U
HOMEHKJIaTypa

OpTraHU4YC€CKUX BCIICCTB

Coneprxanne o01eo0pa3zoBaTeIbHON yueOHOM
JTUCITUTUIMHBI 110 BUAAM Y9€OHOU e TeIbHOCTH

O0beM (B akaieM. 9acax)

BCETO

B TOM YHCJIC:

B

MHTEPAKTUBHOMN
dhopme

B popme

IOATOTOBKHU

MPaKTUYECKOM

[Ipenmet opraHnyeckoil XuMUK: €€ BOSHUKHOBEHUE,
Pa3BUTHE U 3HAYCHUE B MTOJTYYECHUU HOBBIX

BEIIIECTB U MaTepuayioB. Teopust CTpoeHUs
opranudeckux coenunenuit A.M. bytieposa, eé
OCHOBHBIC TTOJIOKeHUS. CTPYKTYpHBIC (HOPMYJIBI
OpraHMYeCcKUX BelecTB. ['omoiiorus, nsomepus.
XuUMHUYEeCcKas CBSI3b B OPraHMYECKUX COCTMHECHUSX:
KpaTHbIE CBA3U, G- U -CBs3U. [IpencraBnenue o
KJIaCCU(PUKAIIMKA OPTaHUYECKHUX BEIICCTB.
Homenkiatypa opraHM4ecKux COeIMHEHUN
(cucremaTuvecKkas) U TPUBUAIbHBIC HA3BAHMS
BOXHEHIIMX MPEACTABUTENECH KJIACCOB OPraHUYECKUX
BEILIECTB

2

[IpakTHyecKue 3aHATHSL:

YpoBeHb
OCBOCHHS

Homenxknarypa oprannueckux BemiecTs. O3HaKOMIICHHE
¢ oOpa3amMM OpraHMYecKHUX BEIECTB U MaTepHajaMH Ha
UX OCHOBE, MOJIETTUPOBAaHNE

MOJIEKYJI OpPraHMYECKUX BEIIECTB, HAOIIOCHUE U
OTNHCaHNE JEMOHCTPALMOHHBIX ONBITOB IO
IIPEBPALICHUIO OPTaHUYECKUX BELECTB IPU HarPEBAaHUU
(nnaBnenue, oOyrnuBanue u ropenue). CocraBieHue
TIOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hopMyI
OpPraHMYECKUX BEIIECTB OTJEIbHBIX KJIACCOB, UCIIONb3YS
MX Ha3BaHMS MO CUCTEMATHYE€CKOW U TPUBUATILHOMN
HOMEHKJIaType (3TUJIEH, alleTUIIeH, TIMIEPUH, (eHo,
dopmanpaeru, yKkCycHas KUCI0Ta, TIUIMH). PacueTs
npocreiiel GopMysbl OpraHUuIECKON MOJICKYJIBI,
MCXOJIsl U3 DJIEMEHTHOr0 cocTana (B %)

Paznen 4. YraeBogopo sl

Tema 4.1.

| MpodeccronanbHO-OPHEHTHPOBAHHOE

cofiepKaHue




Pazgen, Tema
MUCIUAILINHBI

Coneprxanne o01eo0pa3zoBaTeIbHON yueOHOM
JTUCITUTUIMHBI 110 BUAAM Y9€OHOU e TeIbHOCTH

O0beM (B akaieM. 9acax)

BCETO

B TOM YHCJIC:

B

MHTEPAKTUBHOMN
dhopme

B popme

IOATOTOBKHU

MPaKTUYECKOM

YpoBeHb
OCBOCHHS

YrieBoaopoibl
U UX MPUPOJIHBIC
HCTOYHUKHU

(comepxaHue NPUKIATHOTO MOTYJIs)

Jlexknuu

[ep}

[Ipenenbubie yriaeBogOpOAbI (AIKAHBI): COCTAB U
CTpOEHHE, TOMOJIOTHUECKUH psii. MeTaH 1 3TaH:COCTaB,
CTpocHHE, (PU3UICCKHE U XUMHUSCKHUE CBOMCTBA
(peakuuu 3aMeIeHUs] ¥ TOPEHUs ), [I0TyYeHHE U
MIPUMEHEHUE.

HenpenenpHbie yrieBoaopoas! (AIKEHbI, alTKaIUCHBI,
QJIKMHBI). AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUI
psl. DTUJIEH U IPONUJIEH: COCTaB, CTPOCHHUE,
(du3HUYecCKre U XUMUYECKUE CBOMCTBA (peaKiuu
TUIPUPOBAHUS, TAIOTCHUPOBAHUSI, THIPATALIH,
OKHWCJICHUS U TIOJIUMEPU3AIUH) TIOJTyYeHUE U
pUMeHeHne. AnKajueHsl: OyraaueH-1,3 u
MeTUNI0yTaanueH-1,3, XuMH4YeCcKoe CTpOeHUE, CBOMCTBRA
(peakuus moJuMepHu3aIum ), IpUMEeHeHre (715 CHHTEe3a
MPUPOTHOTO U CUHTETUYECKOTO KaydyKa U PE3UHBI).
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHSI,
TOMOJIOTUYECKHUH psAll. ATIETUIIEH: COCTaB, XUMHUECKOE
CTpoeHue, (hU3nuecKue U XUMUYECKUE CBOMCTBA
(peakuu TUAPUPOBAHUS, TATIOTCHHUPOBAHMSI,
TUApPATALUYA TOPEHHUS ),[I0TyYEHUE U TPUMEHEHUE
(MCTOYHUK BBICOKOTEMIIEPATYPHOTO TJIAMEHH JIJIs
CBapKH U PE3KU METAJJIOB)

ApomaTtudeckue yriaeBoaopo bl (apensl). benzon u
TOJIYOJI: COCTaB, CTPOCHHE, PU3NUECKUE U XUMHUYECKHUE
CBOMCTBa (peaKIy rajJoreHUpOBaHUs U HUTPOBAHNUSA),
MoJTy4eHHe U MpUMeHeHue. TOKCHYHOCTh apeHOB
(BustHUME OEH301a HA OPTaHU3M YEJIOBEKa).
['eHeTHueCKas CBSI3b MEX/Y YIIIEBOJOPOIAMH,

2,3




O0beM (B akaieM. 9acax)
B TOM YHUCJIE:
B B (hopme
MHTEPAKTUBHOMN | MPAKTUYECKOMN
dhopme MOJITOTOBKH

Pasnen, tema Coneprxanne o01eo0pa3zoBaTeIbHON yueOHOM
JUCLIUIUINHEI JTUCITUTUIMHBI 110 BUAAM Y9€OHOU e TeIbHOCTH BCETO

YpoBeHb
OCBOCHHS

MPUHAJICKAIIIME K pa3Tu4HbIM KiaccaM. [Ipuponneie
HCTOYHMKH yriaeBonoponos. IIpupoassli ra3 u
nonyTHele HeTsHBIC Ta3bl. HedTh u eé
npoucxoxacaue. CriocoOsl epepadboTku HedTH:
MEPETrOHKA, KPEKUHT (TepMUYECKHI, KaTAIUTUIECKUH),
nuposn3. IIpoayKTsl

nepepaboTku HeTH, UX TPUMEHEHUE B
IIPOMBIIITIEHHOCTH

1 B ObITy. KaMeHHBIH yromib U MPOJYyKTHI €To
nepepaboTKu

Tema 4.2. [TpodeccrnonanbHO-OpHEHTUPOBAHHOE CoJIepKaHue 2
OU3NKO-XUMUYECKUE (comeprkaHme MPUKJIATHOTO MOIYJIS)

CBOICTBA [IpakTHYECKHE 3aHSITHSL: 2 2,3
yrjieBsoaopoaoB CaoiicTBa yrieBoopo1oB. TpuBnanbHas u 2
MEXIyHApOaAHAas HOMEHKJIATypa, XMMUYECKUE CBOMCTBA,
Croco0bl NOTY4YEHUs yriieBo1opo1oB. [lomyuenue
STUJIEHA U U3YYEHHE €0 CBOMCTB. MoaenpoBanue
MOJIEKYJI U XUMUYECKUX IIPEBPALLEHUN YIIIEBOJOPOIOB
(Ha mpuMepe 3TaHa, ITUJIEHA, alleTUJIEHa U JIp.) U
raJIOT€HONIPOU3BOIHBIX

Pazgen 5 KI/ICJ'IOpO,ZLOCO,[[ep)KaH_H/IC OpTraHU4YC€CKUC COCANHCHUSA 10

[IpodeccrnonanbHO-OpHEHTUPOBAHHOE cojiepKaHue 2

Tema 5.1
(comeprkaHue MPUKIATHOTO MOTYJIS)

Cruprtel. ®eHon

Jlexnun 2 1,2




Pazgen, Tema
MUCIUAILINHBI

Coneprxanne o01eo0pa3zoBaTeIbHON yueOHOM
JTUCITUTUIMHBI 110 BUAAM Y9€OHOU e TeIbHOCTH

O0beM (B akaieM. 9acax)

BCETO

B TOM YHCJIC:

B

B popme

MHTEPAKTUBHOMN | MPAKTUYECKOMN
dhopme MOJITOTOBKH

IIpenenbHble OJTHOATOMHBIE CIIUPTHI (METAHOI U
3TAaHOII): CTpOEHHE, (PU3NIECKUE U XUMUYECKHE
CBOMCTBA (PEaKLUU C aKTUBHBIMU MeTaJlIaMH,
raJIOr€HOBOIOPOJIaMH, TOPEHUE), IPUMEHEHHUE.
BonoponHsie cBsA3U MEX Iy MOJIEKYJIaMH CIIUPTOB.
dusnonorunyeckoe JeiHCTBUE METAHOJIA U ITAHOJIA HA
OpraHu3M 4esoBeka. MHOr0aTOMHbIE CIIUPTHI
(3TUIICHIIMKOJIb U TJIUIEPUH): CTPOCHUE, GPUZNYECKUE U
XMUMUYECKHE CBOMCTBA (B3aMMOAEHCTBHE CO
LIEJIOYHBIMU METaJJIaMH, Ka4YeCTBEHHAs peaKus
MHOTI'0aTOMHBIE CIIUPTHI). PUZNOIOIMUECKOE AEHCTBUE
Ha OpraHu3M uenoBeka. [IpumeneHnue rivuepusHa u
striieH Ko, denoin. CTpoeHue MOJEKyIIbl,
¢u3nyeckrue U XUMHUYECKHE CBOMCTBA (eHoIa.
TokcuuHocTh (heHomna, ero GU3NOIOrHuecKoe AeHCTBUE
Ha opraHusMm uenoseka. [Ipumenenue gpenona

YpoBeHb
OCBOCHHS

Tema 5.2.

AJbIerunsl.
KapOoHOBBIE KHUCITOTHI.
XUMHUYECKHE CBONCTBA
(peakiuu OKUCIICHUS U
BOCCTAHOBJICHHS,
KauyeCTBCHHBIC
pEaKIum).

CrnosxHble 3¢upsl

Jlexun

Anpaeruabl U KeTOHbI ((opManbaeru, aneraibIeru,
alleTOH): CTpOEHUe, (HU3MUECKHe M  XUMHYECKHe
CBOMCTBa (peaKIUMU OKHUCJICHHS U BOCCTAHOBJICHHUS,
KayeCTBEHHbIE PEaKLUH), IMOJy4YeHHEe U NpPUMEHEHHE.
OnHOOCHOBHBIE TpeNeIbHbIE KapOOHOBBIE KHCIOTHI
(MypaBpMHasT M  YKCyCHas KHCIOTBI): CTPOEHHE,
¢u3nyueckre U XMMHUYECKUE CBOMCTBA (00IIue CBOWCTBA
KHUCJIOT, peakuus dTepuHKalMU), MOJy4YeHHEe U
npuMmeHeHue. CreapuHOBasi U OJEMHOBAs KHCIOTHI Kak
MPEJCTaBUTENIN BBICHIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIJIOT, X MOIOLIEe
neiicteue. CnoxHble 3(UPBl  KaKk  MPOU3BOJHBIE
KapOOHOBBIX KHCJIOT. ['MOPOAM3 CIOXHBIX 3(UpOB.

2,3




Pazgen, Tema
MUCIUAILINHBI

Coneprxanne o01eo0pa3zoBaTeIbHON yueOHOM
JTUCITUTUIMHBI 110 BUAAM Y9€OHOU e TeIbHOCTH

O0beM (B akaieM. 9acax)

BCETO

B TOM YHCJIC:

B

MHTEPAKTUBHOMN
dhopme

B popme

IOATOTOBKHU

MPaKTUYECKOM

Kupsl. T['maponus  KHUpOB.
buosornueckas poJib :KUPOB

[Ipumenenne  KHUPOB.

YpoBeHb
OCBOCHHS

Tema 5.3.
Yrnesoanl

Jlexun

VYTIeBoabl: COCTaB, KiIacCH(PUKAIUS yriIeBoA0B (MOHO-,
- 1 onucaxapuabl). ['moko3a npocteiiuit
MOHOCaxXapua: OCOOCHHOCTH CTPOSHUS MOJICKYIIBI,
(bu3nyecKkre 1 XUMUYEeCKHe CBOWCTBA TIIOKO3bI
(B3aumoneiictBue ¢ ruapokcugom mMeau (II), okucnenue
aMMHa4YHBIM pacTBOPOM okcua cepedpa (1),
BOCCTaHOBJICHHE, OPOKEHHE TIFOKO3bI), HAX0XK/ICHHE B
MIPUPO/Ie, TPUMEHEHHUE TIIOKO3bI, OMOJIOTUYECKas POJIb B
KHU3HEIESITEIbHOCTH OpraHu3Ma ueiaoBeka. @oToCHuHTES.
@pykTo3a Kak n3oMep roko3bl. Caxaposa —
MIpe/ICTaBUTENb JUCaXapHUI0B, THIPOIN3 caxaposbl,
HaXO0XXJICHUE B IPUPOJE U PUMEHEHHUE.
[Tonucaxapupl: Kpaxmai U LIEJUII0JI03a KaK IPUPOAHbIE
nojumepsl. CTpoeHHe Kpaxmaia U HeJTI0I03bl,
¢du3nyecKkrue 1 XUMHUYECKHE CBOWCTBA Kpaxmasa
(ruaposn3, KaueCTBEHHAs peakIysi C HOJIOM)

2,3

Tema 5.4.
duznko-xumMuueckue
CBOMCTBA

KHCJIOPOI0COACPIKALITIX

OpraHUYeCKUX
COCTUHEHUN

[IpakTHYecKue 3aHATHS:

o

Homenknarypa KHCI0pOI0COAEPKAIMX OPTraHUUECKUX
coennHeHM. TpuBHanbHas 1 MEXIyHApOAHAS
HOMEHKJIaTypa, XUMHUECKUE CBOICTBA, CIIOCOOBI
MOJIy4YEHUsI CHUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U
3(hHUPOB, aTbJIETUI0B U KeTOHOB. COCTaBIEHUE CXEM
peaxkuuii (B TOM 4KCIIe M0 MPEeAJIOKEHHBIM LIeTI0YKaM
MIPEBpaILEHHI), XapaKTePU3YIOIIUX XUMHUUECKUE
CBOMCTBA KHCIOPOJ0COIEPKALINX OPraHMUYEeCKUX
COEIMHEHU N

o




Pasnen, tema Coneprxanne o01eo0pa3zoBaTeIbHON yueOHOM
JUCLIUIUINHEI JTUCITUTUIMHBI 110 BUAAM Y9€OHOU e TeIbHOCTH

O0beM (B akaieM. 9acax)

BCETO

B TOM YHCJIC:

B

B popme

MHTEPAKTUBHOMN | MPAKTUYECKOMN
dhopme MOJITOTOBKH

XuMHuYecKue u GU3NIEeCKUe CBOMCTBA
KHCIOPOAOCOACPIKALINX OPTAaHUYECKUX COCTUHECHUSI.
[IpoBenenue, HaOMIOACHNUE U ONIUCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: TOPCHHE CITUPTOB,
KaueCTBEHHbBIE PEAKIIMH OJHOATOMHBIX CITUPTOB
(oxucnenue 3tanona oxkcugom menu (1)),
MHOTOaTOMHBIX CHHUPTOB (B3aUMOJICHCTBUE TIIUIIEPUHA C
rugpokcugom meau (1)), anpaerunos (okucieHne
aMMHa4YHBIM pacTBOpoM okcuja cepeopa(l) u
rugpokcugom meau (1), B3aumoseiicTBre Kpaxmaa ¢
MOJIOM), U3YYE€HHE CBOICTB pacTBOpPA YKCYCHOM
KHCIIOTHI

YpoBeHb
OCBOCHHS

Pazgen 6 A30Tc0z[ep>1<amne OpTraHU4YCCKUC COCANHCHUS

[IpodeccrnonanbHO-OpHEHTUPOBAHHOE coJiep>KaHue
(coneprkaHue MPUKIAHOTO MOTYJIs)

Jlexun

AMWHBI: METHJIAMUH — IPOCTEHIINI IIPEICTABUTEID
aMMHOB: COCTaB, XMMUYECKOE CTpOeHHe, (PU3NYEeCcKre U
XUMHYECKHE CBOMCTBA, HAXO0KICHUE B IIPUPO/IE.

Tema 6.1. AMMHOKHCIIOTHI Kak aM(pOTEepHbIe OpraHnYeCcKHe
AMUHBI. coennHeHMs. OU3nyecKkne 1 XMMUYECKHE CBOWCTBA
AMUHOKHUCIIOTHI. aMMHOKUCIIOT (Ha puMepe TauiuHa). buonornueckoe
benkxu 3HaueHne aMuHOKHUCIOT. [lentunel. benkn xak
[IPUPOJHBIE ToauMepsl. [lepBruyHas, BTopudHas U
TpeTHYHAas CTPYKTypa O0enkoB. XMMHYECKHE CBOMCTBA
O€JIKOB: TUAPOJIN3, IeHATypalts, KaueCTBEHHbIE
peakiuu Ha OeITKH

HpaKTI/ILICCKI/IC 3aHATHUA.

N

CBoiicTBa a30TOCOIEPXKALIUX OPraHUYECKUX
coenqnHeHu. PusnueckKkne U XUMHUUYECKHUE CBOMCTBA

1,2




Pazgen, Tema
MUCIUAILINHBI

Coneprxanne o01eo0pa3zoBaTeIbHON yueOHOM
JTUCITUTUIMHBI 110 BUAAM Y9€OHOU e TeIbHOCTH

O0beM (B akaieM. 9acax)

BCETO

B TOM YHCJIC:

B

B popme

MHTEPAKTUBHOMN | MPAKTUYECKOMN
dhopme MOJITOTOBKH

aMHUHOB (PEaKINK ¢ KUCIOTaMU U TOPEHUS) U
aMUHOKHCIIOT (Ha puMepe rmnuHa). Habnronenne u
OIMCaHUE AEMOHCTPALMOHHBIX ONBITOB: ACHATYpalUs
OCJIKOB TP HArPEBAHUH, IIBETHBIC PEAKIINH OCIIKOB

YpoBeHb
OCBOCHHS

Pasznen 7 BbICOKOMOJIEKYJISIPHBIE COSMHEHUS

Tema 7.1.
[Imactmaccel. Kayaykn.
Bomnokna

[TpodeccronaabHO-OpUEHTUPOBAHHOE coziepKaHue
(copepxaHue NPUKIAJTHOTO MOTYJIs)

HpaKTI/IquKI/IC 3aHATHA:

o

Cunres, aHaM3 U KJIacCUUKAIUS
BBICOKOMOJIEKYJISIPHBIX cOeIMHEHNI. OCHOBHBIE
MOHSTHSI XUMUHU BBICOKOMOJIEKYJIIPHBIX COETUHEHUI:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb
MOJINMEPU3ALIH, CPETHSS MOJIEKYJISIpHAsl Macca.
OCHOBHBIE METO/IBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH — OJTMMEpU3alMsl U MOJUKOHACHC AU
O3HakoMJIeHHe ¢ 00pa3laMy MPUPOJHBIX U
HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, Kay4yKOB:
I1acTMAacChl (MOJIMATUIIEH, TOJIUIPONUIICH,
MOJINBUHUJIXJIOPU, TOJIMCTUPOIT); HATypaJIbHbIN U
CHUHTETHYECKUE Kaydyku (OyTaaleHOBBIH,
XJIOPOIIPEHOBBIN U U30IPEHOBBIN); BOJIOKHA
(HaTypanbHbI€ (XJIOMNOK, IEPCTh, MIENK), UCKYCCTBEHHbIE
(amreraTHOE BOJIOKHO, BUCKO3a), CHHTETHYECKHE (KallpOH
U JIaBCaH)

SN

2,3

KonrtpomnsHas pabora 3

CtpyKTypa 1 CBOWCTBAa OPTAaHMYECKHUX BEIIECTB (I10
paznenam 3-7)

Paznen 8 Xumus B ObITy U

HpOHSBO}ICTBeHHOﬁ JCATCIIBHOCTH YCJIOBCKA

Tema 8.1.
XuUMHYECKHUE

[IpodeccrnonanbHO-OpHEHTUPOBAHHOE coJiep>KaHue
(conmeprkaHue MPUKIATHOTO MOTYJIS)

TCXHOJIOT'MH

Jlexuun

2,3




Pazgen, Tema
MUCIUAILINHBI

B IIOBCEIHEBHOMI
U Ipo(ecCUOHANTBHOM
JIESITELHOCTH YEJIOBEKA

Coneprxanne o01eo0pa3zoBaTeIbHON yueOHOM
JTUCITUTUIMHBI 110 BUAAM Y9€OHOU e TeIbHOCTH

O0beM (B akaieM. 9acax)

BCETO

B TOM YHCJIC:

B

B popme

MHTEPAKTUBHOMN | MPAKTUYECKOMN
dhopme MOJITOTOBKH

YpoBeHb
OCBOCHHS

IIpaBuia 5K0JIOrMYECKH 11e1ecO00Pa3HOro MOBEACHUS B
OBITY M TPY/IOBOM JACATEIHHOCTH B LENISAX COXPAHEHUS
CBOET0 37I0POBbsl M OKPYXKAIOLIEH MPUPOITHON CPEeIbl,
OIIACHOCTb BO3/IEHCTBHUS HA )KUBbIE OPTaHU3MBbI
OpPraHUYECKUX BEILIECTB OT/JENIbHBIX KJIACCOB
(yrieBoaopo/ibl, CHUPTHI, (PEHOIBI, XJIOPOPraHUYECKUE
IIPOU3BO/IHBIE, ATIbAETHIBI U JIP.), [I0KA3aTellb
IIpeIeIbHO JOMYCTUMOM KOHIIEHTPAIUH U €r0
ucnosib3oBaHue. Ponb XuMuu B obecreueHuu
9KOJIOTUYECKOM, YHEPIeTUYECKON U TUIIEBON
0€30I1aCHOCTH, Pa3BUTUU MEJULIMHBI, CO3/1aHUHN HOBBIX
MaTepuasoB (B 3aBUCUMOCTH OT BUJA
po¢eCCHOHATLHOMN 1eATEIEHOCTH ), HOBBIX UCTOUHUKOB
SHEpPruu (aJbTepPHATUBHBIE UCTOYHUKU SHEPTHUN).
[TonsTHE O HAYYHBIX METO/IaX MO3HAHUS BELIECTB U
xuMudeckux peakiuid. [Ipeacrasnenns 00 oOmux
Hay4YHBIX IPUHLHUIIAX TPOMBIIIJIEHHOTO MTOJIY4YEHUs
BaKHEHININX BEIIECTB (Ha MpUMepax MPOU3BOACTBA
aMMMaKa, CepHON KUCIIOTHI, METaHONa). XUMUS U
3JI0pOBbE YEJI0BEKA: IIPaBUiIa OE30MaCHOIO
MCIOJIb30BAHUS JIEKAPCTBEHHBIX MTPENapaToB, ObITOBOM
XUMHH B IOBCEAHEBHON KM3HU

HpaKTI/I‘-ICCKI/IC 3aHATH

[IpuMeHeHne XMMHUECKUX BEIIECTB U TEXHOJIOTUI C
ydaeToM Oynaytieit mpodeccHoHambHON ASSITEIHHOCTH.
Pemenue keiic-3a1a4 Mo TemMam: MUIIEBBIC TPOIYKTHI,
OCHOBBI pallMOHAJIBHOT'O ITUTAHUA, Ba)KHEUIIINe
CTPOUTENbHBIE U KOHCTPYKIIMOHHBIE MaTepUAIHI,
CEeITbCKOX 035 HCTBEHHOE TTPOM3BOJICTBO, KPACKH, CTEKJIO,
KCpaMuKa, MaTCpHaJIbl JJI 3JICKTPOHUKMH,




Pazgen, Tema
MUCIUAILINHBI

Coneprxanne o01eo0pa3zoBaTeIbHON yueOHOM
JTUCITUTUIMHBI 110 BUAAM Y9€OHOU e TeIbHOCTH

O0beM (B akaieM. 9acax)

BCETO

B TOM YHCJIC:

B

MHTEPAKTUBHOMN
dhopme

B popme

MPaKTUYECKOM
MOATOTOBKU

HaHOMAaTepHuallbl, TEKCTUIIbHBIE BOJIOKHA, UICTOYHUKH
SHEPI'Uu, OpraHMYeCcCKre U MUHEpaIbHbIC YI0OpEHUS,
JIEKapCTBEHHbIE U KOCMETUYECKHUE Mpenaparthl, ObITOBas
XUMHUS1, MaTEPUAIBI U3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH. 3alllUTa: MPEICTABICHUE
pe3yJIbTaTOB pelIeHUs Keiic-3a1a4 B popMe MUHU-
JOKJIaja (OMyCKaeTcsl UCOIb30BaHUE TpaPUUecKUX U
IIPE3EHTALMOHHBIX MaTepUaJIOB)

YpoBeHb
OCBOCHHS

JnddepeHurpoBaHHbIi 3aUeT.

Hroro

72

30




3 VYcaoBus peaqusanum padoyeil mporpaMmbl 00meo0pa3zoBaTejbHOH y4eOHOM
AUCHMILTHHBI

3.1 OneHoyHble M MeTOAMYECKHMEe MaTepHaabl MO 00meo0pa3oBaTebHONH y4eOHOM
AUCHHUILINHE

OrneHOUHBIE ¥ METOAMYECKHE MaTepHajbl 00leo0pa3oBaTeIbHON YU4eOHON IUCIMITIIHHBI
npuBeneHbl B [Ipunmokenmm 1 k pabouedt mporpamme o0meo0pa3oBaTeIbHON  yueOHOM
JUCHUTUIMHBL, JOCTYH K KOTOPBIM OTKPBIT Ha OHUINATBHOM CaliTe HHCTUTYTA.

3.2 ®oHJ OLIEHOYHBIX CPEICTB M0 001e00pa3oBaTeIbHON YUeOHO TUCIIUILIUHE

@OoH/ OLEHOYHBIX CPEACTB IO TEKYIIEMY KOHTPOJII YCIHEBAEMOCTH OOydYaroluXcs M
IIPOMEXYTOUHOM arTecTauuu npusBeneHbl B IlpunmoxkeHum 2k pabodeil  mporpamme
00111e00pa30BaTeIbHON y4eOHON AUCHUIIUHBI, TOCTYII K KOTOPBIM OTKPBIT Ha O(UIMAILHOM caiTe
UHCTUTYTA.

3.3 [lepeyeHb OCHOBHOM M JONOJHUTEILHON YUeOHOW JUTEPATYPbl, HEOOXO0AMMOM 1JIsl
0CBOeHMA 00111e00pa30oBaTeIbHON Y4eOHOM TUCHUIINHBI

OcHoBHasi yueOHasi IuTEpaTYpa

1. BacrtokoBa, A. T. Amnamutuueckas xumus : yuebnuk / A.T.Bacioxkona,
M. /1. BenensimuHa. — 4-e u3a. — Mocksa : JlamkoB u K°, 2024. — 156 c. : wn., Tabu., cxem. —
(YueOHbie W3JaHUS A BY30B). —  Pexum  pgocryma: o MTOITHCKE. -

URL: https://biblioclub.ru/index.php?page=book&id=709878. — bubmuorp. B ku. — ISBN 978-5-
394-05549-2. — TekcT : 2JIEKTPOHHBIH.

2. I'punakeBnu, A.M. OOmas u opranmyeckas xumusa : [16+] / A.M. I'punkeBuy ;
Hayunas xuura. — 2-e m3a. — CaparoB : Hayunas kuwura, 2020. — 236 c. — Pexxum nmoctyna: mo
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=578330. — ISBN 978-5-9758-
1929-1. — Tekcr : IeKTPOHHBIH.

3. MenpaukoBa, O. A. ®u3MKO-XMMHYECKHE METOAbl HCCIEIOBaHMS M TEXHHUKA
nabopaTopHbIX paboT : yuebnuk / O. A. MenbaukoBa, M. FO. MensaukoB. — PoctoB-Ha-/lony :
®enuke, 2024. — 424 c. : nn., Tabn., cxem. — (CpenHee MeaMLMHCKOE oOpa3oBaHue). — Pexum
nocryma: mo mnoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=713598. —
bubnuorp. B kH. — ISBN 978-5-222-35267-0. — TekcT : 31eKTpOHHBIH.

4. Oprannueckass xumusi : ydyebnuk : [12+] / W.II fxosnes, E. B.Kysaega,
E. B. ®enoposa [u np.] ; nox pen. U. II. fAAxkoeneBa. — Mocksa : Jupexkr-Menua, 2022. — 312 c. :
ui., CXEM., TalbI. — Pexum JOCTYyTIA: o MTO/TIHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=683112. — bubmauorp. B ku. — ISBN 978-5-
4499-3085-9. — TekcT : 27eKTPOHHBIH.

JonosHuTeIbLHASA y4eOHAas TUTEpaTypa

1. Axpomymikuna, M. M. Xumuueckue 3amayd: MeTarpeIMETHble M IpeIMETHbIE
oOpa3oBarenbHbIe pPe3yJbTaThl : y4deOHO-METOAMYecKoe Tmocodue : B 2 dactax : [12+] /
H. M. Axpomymikuna, T. H. BanyeBa. — Mocksa : lupekr-Meaua, 2022. — Yacts 1. — 68 c. : uin.,
TalJI. — Pexum JI0CTyTIA: o MOJIMUCKE.
URL: https://biblioclub.ru/index.php?page=book&id=685508. — bubauorp. B ku. — ISBN 978- 5-
4499-2915-0 (u. 1). - ISBN 978-5-4499-3016-3. — DOI 10.23681/685508. — TekcT : 37CKTPOHHBIHA.

2. AxpomymikuHa, M. M. Xumuueckue 3ajgauu: MeTanpeIMEeTHbIE M TNpeAMETHbIE
oOpa3oBaTenbHbIe pPe3yJbTaThl : y4eOHO-METOAMYecKoe Tmocodue : B 2 dactax : [12+] /
H. M. AxpomymikuHa, T. H. BanyeBa. — Mocksa : {upekr-Meaua, 2022. — Yacts 2. — 60 c. : ui.,
TalJI. — Pexum JI0CTyTIA: o MOJIMUCKE.
URL: https://biblioclub.ru/index.php?page=book&id=685509. — bubauorp.: c¢. 55. — ISBN 978- 5-
4499-2916-7 (u. 2). - ISBN 978-5-4499-3016-3. — DOI 10.23681/685509. — TekcT : 37CKTPOHHBIA.

3. Ia6puens, O. C. Xumus (6a3oBbiii ypoBensn), 10 k. / O. C. T'abpuensn, U. T.
Octpoymos, C. A. CnagkoB. — Mocksa : [Ipocsemnienue, 2020. — TekcT : HemocpeCTBEHHBIH.


https://biblioclub.ru/index.php?page=book&id=709878
http://biblioclub.ru/index.php?page=book&id=578330
https://biblioclub.ru/index.php?page=book&id=713598
https://biblioclub.ru/index.php?page=book&id=683112
https://biblioclub.ru/index.php?page=book&id=685508
https://biblioclub.ru/index.php?page=book&id=685509

4, Ia6puens, O. C. Xumus (6a3oBbiit yposennb), 11 i / O. C. T'abpuensn, U. T.
OctpoymoB, C. A. CnagkoB. — Mockaa : [Ipocsemienne, 2021. — TeKCT : HEMOCPECTBEHHBIN.

o. Ia6puensa, O. C. Xumus (6a3oBbiii ypoBens), 11 n. / O. C. T'abpuensa, U. T
Octpoymos, C. A. CnagkoB. — Mocksa : [Ipocsenienune, 2022. — TeKCT : HEMOCPEICTBEHHBIN.

6. Epemun, B. B. Xumus (yriay6nennsiii yposens), 10 k. / B. B. Epemun. — Mocksa :
IIpocsemenue, 2021. — TekcT : HEMOCPEICTBEHHBIN.

1. Epemun, B. B. Xumus (yriny6nennsiii yposens), 11 k. / B. B. Epemun. — Mocksa :
[Ipocsemenue, 2022. — TekcT : HENOCPEICTBEHHBIN.

8. Pymsutuc, I'. E. Xumusa (6azoBwiii ypoBenb), 10 km. / I'. E. Pym3utuc, ®. T.
®enbaman. — Mocksa : [Ipocsemenue, 2020. — Tekct : HenocpeACTBEHHBII.

9. Pymsutuc, I E. Xumusa (6azoBwiii ypoBenb), 11 kim. / I'. E. Pymsutuc, ®. TI.
®enbaman. — Mockasa : [Ipocsemienue, 2020. — TekcT : HEMOCPEICTBEHHBIH.

Ilepuoguyeckas gureparypa

1. Kpuocdepa 3emmm / ri. pen. B. II. MensaukoB ; yupen. CO PAH, Hucrutyr
kpuocoepsl 3emnu TromHL[ CO PAH, Uncturyr mepsnoroBenenus um. I1.M. MensaukoBa CO
PAH. — Hoocubupck : CO PAH, 2022. — Pexum pgoctyma: mo mnoamucke. — URL:
https://biblioclub.ru/index.php?page=journal_red&jid=69 8931 (mata obpamenus: 10.03.2023). —
ISSN 1560-7496. — TekcT : 3eKTPOHHBIH.

2.XuMus B MHTEpecax yCTOWYMBOTO pa3Buths / Ti. pea. 3. P. Mcmarunos ; yupen. CO PAH.
— Hosocubupck : CO PAH, 2023. — Tom 31, Ne 1. — 130 c. : cxem., Tabn. — Pexxum poctyma: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=699854. — ISSN 0869-8538. —
Texer : 2IeKTPOHHBIN.

3.M3Bectust  BhicmMX  yueOHbIX  3aBeneHuil.  Ceepo-KaBkaszckuil — peruos.

EcrectBennbie Hayku / 1. pen. B. W. KomecuukoB ; yupen. Jlarectanckuii
rOCYJapCTBEHHBIN TEXHUYECKUH yHHBEpcHUTEeT. — PocTtoB-Ha-Jlony : FOxHBIH denepanbHbIit
yauBepcuter, 2020. — Ne 3. — 133 c¢. — Pexum pgocryna: 0o MOIINUCKE. —

URL.: https://biblioclub.ru/index.php?page=book&id=613877. — ISSN 1026-2237. — DOI
10.18522/1026—2237. — TeKcT : AIEeKTPOHHBIN

3.4 Ilepeyenb pecypcoB HMHGOPMANHOHHO-KOMMYHMKAIHOHHON cetn HMHTepHer M
MH(POPMALMOHHBIX TEXHOJOIUH, Heo0XOAMMBIX /ISl OCBOeHUsl 001eodpa3oBaTe/LHOM
y4eOHOM TMCHMIINHBI

1.Hayunas snektponHas oubnuoreka «Kubepnenunkay. - URL: http://cyberleninka.ru/

2.Hayunas snektponHast oubnuoreka. - URL: http://elibrary.ru/defaultx.asp
3.CnpaBouno-nipaBoBas cucrtema «[CAPAHT». - URL: http://www.garant.ru
4.CnpaBouHo-mpaBoBas cucrtema «Kogekc». - URL: //iwww.kodeks.ru/

5.CnpaBouno-mipaBoBas cuctema «KoncynbranT miocy. - URL: http://base.consultant.ru
6.0nexkTpoHHas OubnuoredHas cuctema «YHuBepcuterckas oOubmmuoreka ONLINE». - URL:
http://www.biblioclub.ru/

Ilepeyens NporpaMMHOro odecnevyeHust

IlepeyeHb MporpaMMHOro odecrneyeHust

Microsoft Office Standard 2016.

Microsoft Windows 10 Pro.
Cnpasounas npaBoBas cuctema (CIIC) Koncynprantllnroc;
ANBC «MAPK-SQL» (Bepcus 1.8);

PO E

Ilepeyenr mnpodeccHOHAJBHBIX 0a3 JAaHHBIX M HH(OPMAIMOHHBIX CHPAaBOYHBIX
cUCTeM:
1. ANBC «MAPK-SQL» (6a3a manubix Ha 01.05.2025).
2. Crnpasounas npasosas cuctema (CIIC) Koncynbrantllntoc (0OHOBISIETCS TOCTOSIHHO).

3.5 MarepunanbHo-TexHH4eckasi 0a3a, HeoOxoamMasi ISl  OCYLIECTBJICHUS


https://biblioclub.ru/index.php?page=book&id=699854
https://biblioclub.ru/index.php?page=book&id=613877

00pa3oBaTe/ILHOIO MpoIecca Mo 001meodpa3oBaTeIbHONH Y4eOHOM TMCUMIINHE

Jlnst  ocBoeHmsi  oOmieoOpa3oBaTebHON  y4eOHOW JUCIUIUIMHBI Tpelyercss ydeOHas
aynuTopus. JIEeKIMOHHBIE M IIPAKTUYECKHE 3aHATHS PEKOMEHIYETCS IPOBOAUTH B ayJUTOPHH,
OCHAIIIEHHOW MYJIbTUMEIMUHBIMU CPEACTBAMU (IIPOEKTOP H JP.).

IIpakTueckue 3aHATHS PEKOMEHIYETCsl INPOBOAUTh B  ayJUTOPHUH, OCHAILCHHOU
NEPCOHAIBHBIMA ~ KOMIIBIOTEpaMH, HMH(OPMAIIMOHHBIM, NPOTPAMMHBIM W alnapaTHBIM
obOecrieyeHHEeM  JIOKAIbHOH  KOMIBIOTEPHOH CeTH, WH()OPMAIMOHHBIM ©  MPOTPAMMHBIM
oOecrieyeHreM ri00anpHON cetn HTEpHeT.

Opranm3anusi 00pa3oBaTEIbHON JIEATEILHOCTH IO  00IIeoOpa3oBaTenbHON  yueOHOI
JTUCITUIIMHE  TIOCPEICTBOM  JJIEKTPOHHOTO OOYYEHHS OCYIIECTBISIETCS C NPUMEHECHUEM
TEXHUYECKHX CPEICTB, a TaKkkKe HWHPOPMALMOHHO - TEJICKOMMYHUKAIlMOHHBIX  CETEH,
o0ecreynBamOIIMX Mepeadyy MO JHMHUSAM CBS3M YKa3aHHOM MHGOpMaIuy, B3auMOJIEHCTBHE
00y4aromuXCcsl ¥ eIarorndecKux pabOTHUKOB.

[Tomemienust uis caMOCTOSITEIBHON pPa0OThI OOYYAIOUIMXCS JOJDKHBI OBITH OCHAIECHBI
KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUeHHs K ceTn «HTepHeT» u obecrieueHrneM
JIOCTYTIA B 3JIEKTPOHHYIO HH()OPMAIIMIOHHO-00pa30BaTEeNbHYIO CpEy HHCTUTYTA.
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