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Pabouas mporpamma 0061meo0Opa3oBaTeNbHON Y4eOHON IMCHMIUIMHBI pa3paboTaHa B COOTBETCTBUHU C
TpeboBanusiMu, denepanbHOr0 TOCYAApCTBEHHOTO 00pa30BaTENbHOIO CTaHIapTa CPEAHEro OOIIero
oOpazoBanus yrBepxkaeHHOro [Ipukazom Munobpuayku Poccum ot 17.05.2012 N 413 u denepanbHOro
roCy/IapCTBEHHOIO0 00pa30BaTEeNbHOTO CTaHAapTa CpeAHEero MpodeccHOHANbHOTO 00pa30BaHUs II0
cnenmanbHocTr 38.02.08 ToproBoe aeno, yrBepxkaeHHoro I[Ipukazom Munnpocsemenus Poccuu ot
19.07.2023 Ne 548, IlpumepHoii pabodyeit mporpaMMbl 001I€00Pa30BATEIBHON JUCITUTIIUHBI «XUMUS»
i npoecCHOHANBHBIX ~ 00pa30oBaTelbHBIX  OpraHM3alui, peKoMeHJoBaHHOW  DenepalbHBIM
rocy/1apCTBEHHBIM 010/ I>KETHBIM o0pa3oBaTeNbHbIM YUpEKICHUEM JOTIOTHUTEILHOTO
npodeccnoHabHOTO 00pazoBanus «MHCTUTYT pa3BUTHS MPOPECCHOHATBHOTO 00pa30BaHMS, OA0OPEHO
Ha 3acenanuu [lenarornueckoro coBera ®I'bOY AI1O UPIIO nporokonom Ne6/2025 ot 18.04.2025r.

CocraButenu paboueit mporpaMmbl 0011e00pa30BaTEILHON YUeOHOW JUCIIMILTAHBI:

Konnakoa M.A., npenoaaBaTenb

Pabouast mporpamma o0mieo0pa3oBaTenbHON YICeOHON MUCIMIUIMHBI YTBEPHK/IEHA B COCTABE KOMILICKTA
JOKYMEHTOB  oOpasoBarenbHOW  mporpammbl  [lpukazom  pexkropa BUOIIIT N oT
«_» 20 r.




Ctpykrypa padoueii mporpaMmMbl 00111€00pa30BaTeIbHOH Y4eOHOM IMCUMILIHHBI

1 Obmas xapakTepucThKa paboueit mporpamMmsbl 001Ie00pa30BaTEILHON Y4EOHOM TUCIIUTTHHBI
2 O0BeM, CTPYKTYpa U coliepikanne o0Ieo0pa3oBaTeIbHON YUeOHOU JUCIIUILTAHBI
3 VcnoBus peanu3anuu padbodeit mporpamMmbl 00111e00pa3oBaTeIbHON Y4SOHOM TUCITUTIITUHBI



1 OO0mas xapakTepucTHKa padouyeil mnporpaMMbl 001eo0pa3oBaTeIbHONH Y4eOHOM
AUCHMILTHHBI

1.1 OO6aacTs npuMeHeHHs1 padouyeil NPOrpaMMbl
JAUCHUILIHHBI

o0meo0pa3zoBaTe/bHOH Yy4eOHOI

PaGouass mporpamma o0meoOpa3oBaTebHON Y4eOHON JAMCHUIUIMHBI SIBISETCS YaCTHIO
MPOTrPaMMBbl OJATOTOBKHU CIELMAIIMCTOB CpeAHEro 38eHa 1o cnenuaibHocT 38.02.08 Topropoii aerno.

1.2 Heab ocBoeHusi 0011e00pa3oBaTeIbHON y4eOHOM AN CUMIIIMHBI

Lenb ocBoenust 0011e00pa30BaTEIbHON AUCHUIUIMHBI — (OPMUPOBAHUE MPEICTABICHUS O
XUMUYECKON COCTABIIAIOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUPa KaK OCHOBBI IIPUHATHS PEILICHUN B
YKU3HEHHBIX U MPOU3BOJICTBEHHBIX CUTYaIUAX, OTBETCTBEHHOI'O MTOBE/ICHUS B IPUPOIHOM cpeie.

1.3 MecTto o01meo0pa3oBaTeIbHON y4eOHOMH TUCHUIINHBI

Oo0mieoOpa3oBarebHas yueOHas JUCIUIUIMHA « XUMHS» - 001Ie00pa3oBaTeabHast JUCIUTUIMHA,
u3yyaemas Ha 0a30BOM YpoBHE, ydeOHOro mmkia «OOmeoOpa3oBaTeabHBI LUK CTPYKTYPHI
IPOTPaMMBI ITOJATOTOBKH CIIEIIHATHCTOB CPEIHETO 3BEHA.

OcBoenne 001e00pa3oBaTeIbHON YUIEOHOUW AMCHUIUIMHBI «XHUMUS» MPEANOoaracT HaIuIne y
00y4aroImuxcsi 3HaHUM U YMEHUH, MOJyYEHHBIX TI0 00pa30BaTeIbHON MPOrpaMMe OCHOBHOTO OOIIETro
o0Opa3oBaHusl.

1.4 Ilnanupyemblie pe3yJbTaTbl oOOy4YeHHsI 1O 00meoOpa3oBaTe/IbHONW y4eOHOI
AUCHHUILINHE, COOTHECeHHble ¢ IUIAHUPYEMBbIMH Ppe3yJibTATAMM OCBOECHHSI 00pa3oBaTe/JbLHOMH
NPOrpaMMmsblI

[Inanupyemble pe3yabTaThl OCBOEHHS 0011e00pazoBaTeIbHON yueOHON

Ilepeuenn
JUCHUITIINHBI

KOMIIETEHIINH

o01ue

IMpCIAMCTHBIC

OK 01. BeiOupats
CIIOCOOBI peUIeHUs
3amaq
npodeccHoHaIbHOM
JeSTeTbHOCTH
MIPUMEHUTETBHO K
Pa3IYHBIM
KOHTEKCTaM

B wactu Tpy10BOTO BOCIUTAHUS:

- TOTOBHOCTb K TPYAY, OCO3HAHUE
[IEHHOCTH MacTepPCTBa, TPYI0TIO0HE;
- TOTOBHOCTb K aKTUBHOM
NESITETbHOCTH TEXHOJIOTMYECKOH U
COLIMAJIbHON HalpaBJIeHHOCTH,
CIIOCOOHOCTh MHULMUPOBATH,
IUTAHUPOBaTh M CAMOCTOSITEIILHO
BBITIOJIHATH TaKYIO I€ATEIBHOCTD;

- UHTEpeC K pa3lu4HbIM cdepam
npo¢eCCuOHAIBHON NeATETHLHOCTH,
Osnanenue YHUBEPCAJIbHBIMU
Y4eOHBIMH M03HABATEIbHBIMU
JEUCTBUSAMMU:

a) 0a30BEIE JIOTHYECKHE JEHCTBUS:

- CaMOCTOSITENbHO (POPMYIIUPOBATH U
aKTyaJlu3UpOBaTh npobiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIMBaTh CYIICCTBEHHBIN
NpU3HAK WM OCHOBAaHUA  JJIs
CpaBHEHHUs,  KilaccupUKauu U
0000I1IeHHS;

- OMNpeAensiTh LEeIH IesTeIbHOCTH,
3aJaBaTh MapamMeTpbl U KPUTEPHH UX
JOCTHKEHUS;

- BBIBIATH 3aKOHOMEPHOCTH U
MIPOTHBOPEYHS] B PAacCMaTPHBAECMBIX

- BJIAJIETh CUCTEMOM XHUMHYECKHX
3HAHUH, KOTOpasi  BKJIIOYAET:
OCHOBOIIOJIararolme HOHSTHSA
(XMMMUYECKUIl ~ 3JIEMEHT,  aToM,
AIIEKTPOHHAsE 000J0YKa aroMma, s-,
p-,  d-dlekTpoHHBIE  OpOHTANTH
aTOMOB, WOH, MOJIEKYIa,
BaJICHTHOCTD,

AIIEKTPOOTPHUIIATEIBHOCTD, CTENEHb
OKHUCIIEHHs, XHMHYECKas CB3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBII
o0BbeM,  yIJIEpOJOHBIH  CKeJET,
(GyHKIIMOHAIbHAs TpyINa, paguKal,
U30Mepusl, U30MEDHI,
TOMOJIOTMYECKUN PpsiZl, TOMOJIOTH,
YIIEBONOPOABI,  KUCIOPOA- U
a3zoTcojepxKalne COEJIMHEHUS,
OMOJIOTHYECKH aKTHBHbIE BEILIECTBA
(yrneBopl, AKUPBI, Oenku),
MOHOMED, TOJHMMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHUS, KpUCTAJIIIMYECKAs
pelieTrka,  THUIOBl  XMUMHUYECKHUX
peaxkuui (OKHCIIUTENBHO-
BOCCTaHOBUTEJbHBIE, 9K30-U
SHIOTEPMUYECKHE, peakuuu
WOHHOTO obMmeHa), pacTBop,




[Tnanupyembie pe3ynbTaThl OCBOCHHS 00111€00pa30BaTeIbHON yUeOHOM

[Tepeuenn
. JUCLIUILINHEI
KOMIIETEHII
o0me MIPEAMETHBIC

SIBJICHUSIX JJICKTPOJIUTHI, HEDJICKTPOJIUTHI,
- BHOCUTD KOPPEKTHUBBI B | DJICKTPOJIUTHYECKAST JTUCCOIUAIINS,
JIEATEHHOCTD, OIICHHUBATEL | OKHUCIIUTEID, BOCCTaHOBUTEb,
COOTBETCTBUE pE3YJIBTATOB IICNISIM, | CKOPOCTh XUMHYECKOH peakiuw,
OIICHMBATh  PHCKH  TOCJICJICTBUH | XUMHUYECKOE PABHOBECHE), TCOPUHU
IEeSITEIbHOCTH, U 3aKOHBI (TEOpHsS] XUMHUYECKOTO

- pa3BUBaTh KPEAaTHBHOE MBIILJICHUE
MIPH PEIICHUU KU3HEHHBIX TPOOIEM
0) 6a30BBIE HUCCIIEI0BATEIHLCKIE
IEUCTBUS:

- BIAQJECTh HaBBIKAMH  y4eOHO-
HCCIICIOBATEILCKOM M MPOEKTHOMN
JIEATEIIbHOCTH, HaBBIKAMHU
paspenieHus mpooem;

- BBISIBIIATE MIPUYUHHO-
CIEICTBEHHEIE CBsI3U H
aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTATh
TUIOTE3y €€ pelIeHUs, HaXOAUTh
apryMeHThl  JUIA  JIOKa3aTelbCTBa
CBOMX  YTBEpXKIEHUH,  3a1aBaTh
napaMeTpsl U KPUTSPUHU PEIICHHS;

- aHaJIM3upoBaTh TIOMYYCHHBIE B
XO0JIe PEIICHHS 3aJa4ll pPe3yJbTaThl,
KPUTHYECKH OLIEHUBATh HX
JIOCTOBEPHOCTb, MIPOTHO3HPOBATH
W3MEHEHHE B HOBBIX YCIOBHSX;

- yMeTh TMEPEHOCHUTh 3HaHWS B
MO3HABATENbHYI0O M MPAKTHUECKYIO
00J1aCTH KU3HEACITEIHHOCTH,

- YMeTh WHTErpUpOBaTh 3HAHUS U3
Pa3HbIX IpEeIMETHBIX 00JIacTeil;

- BbIABHUI'ATH HOBBIC nacu,
npeajaratb OpUrnHaJIbHBIC IMOAXO/AbI
" pCUICHUSA;

- CHOCOOHOCTh MX MCIIOIL30BAHUSA B
NO3HABAaTEJILHONM HW  COLIMAJILHOM
MPaKTUKE

CTPOEHHUSI OPraHMYECKHX BELIECTB
AM. bytneposa, Teopus
NIEKTPOJINTUYECKON JUCCOLMALINHY,
MEePUOIUYECKU I 3aK0H J.N.
MeHnpneneeBa, 3aKOH COXPaHEHHsS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH  SA3BIK  XUMHUMH,
(aKTOJOrMUECKUE  CBEIECHUS O
CBOMCTBAxX, COCTaBe, MOJYYEHUU H
6e30macHOM HCII0JIb30BAHUU
BAOXHEHIINX HEOPraHWYECKUX U
OpPraHWYECKHUX BEUIECTB B OBITY U
MIPaKTUYECKON NEeSITEIbHOCTU
4eJI0BEKA;

- yMETb BBIABIATH XapaKTEpHbIE
IIPU3HAKU u B3aMMOCBS3b
U3YYEHHBIX TIOHATUH, HPUMEHSTbH
COOTBETCTBYIOIIUE IOHATUS IIPU
ONMCAHUU CTPOEHUSI U CBOICTB
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB W HX IPEBPAILCHMUI;
BBISBJIATH B3aMMOCBS3b
XUMHUYECKUX 3HAHUH C MOHATHUSAMU
U TPEACTABICHUSMU  JIPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh UCIIOJIb30BaTh
HAaMMCHOBaHUA XUMHNYECKUX
COCIMHEHUN MEXIYHApOAHOr O
COr03a TEOPETHYECKOU u
MIPUKIIATHOMN XUMUU u
TPUBHUAJIBHBIC Ha3BaHUA
BAOXHEHIINX  BELIECTB  (ITHUJIEH,
alleTWIeH,  [NIMUepuH,  (heHod,

dbopmanbaerus, yKkCycHas KHCIOTa,
TJIMIUH, YrapHbIA a3, yTIeKUCIIbII
ra3, aMMHaK, TalleHas W3BECTb,
HeraieHasi U3BecTb, IUThEBAs COAA
U JIPYTHX), COCTaBJIATH (OPMYIIBI
HEOPraHMYECKUX M OPraHUYEeCKUX
BEUIECTB, YPAaBHEHUS XHMHUYECKUX
peakuuii, OOBICHATH HMX CMBICI;
MIOATBEPKIaTh XapaKTepHbIE
XMMHAYECKHE CBOMCTBA BEIECTB




[Tepeuenn
KOMIIETEHIIUH

[Tnanupyembie pe3ynbTaThl OCBOCHHS 00111€00pa30BaTeIbHON yUeOHOM
JOUCIMIIIINHBI

o0me

MPEAMCTHBIC

COOTBETCTBYIOIIUMU
OKCIIEPUMEHTAMH W 3aIUCAMHU
YpaBHEHUN XUMUUYECKUX PEAKIINH;

- YMETh yCTaHaBJIUBATh
MPUHAIICKHOCTD M3YYEHHBIX
HEOPraHUYECKUX M OPraHHUYEeCKUX
BEIIECTB K ONPEEICHHBIM Kaccam
u rpymnmam COCIMHECHU,
XapakTepu3oBaTh MX COCTaB H
BaO)KHEHIIME CBOMCTBA; ONPENCIIATh
BU/IBI XUMHUYECKUX CBsI3el
(xoBaJileHTHaA, MOHHas,
MeTaJuIn4yecKasl, BOJIOPO/IHAS),
TUIBI KPUCTAJUTUYECKUX PEIIETOK
BELIECTB; KiaccuuuupoBaTh
XUMHUYECKHUE PEaKINH;

- chopMHpOBaTH MPEACTABICHUS: O

XHUMHYECKON COCTaBJISTIOIIIEH
€CTECTBEHHOHAY4YHOH KapTUHBI
MHpa, POJIM XHMHH B IO3HAHHH
SBJICHUI [IPUPOBIL, B
(GOpPMHUPOBAHMM  MBIILIICHUS |
KYJIBTYPBI JIMYHOCTH, ee
(GyHKIIMOHATBHOW  TPaMOTHOCTH,
HEOOXOOUMOW  JUIsl  peLICHHUs
MPaKTUYECKHUX 3a1a4 u
DKOJIOTHYECKU 000CHOBAHHOTO

OTHOLIECHHSI K CBOEMY 3J0POBBIO U
MIPUPOAHON Cpenie;

- yYMETb MPOBOAUTH pPacueThl IIO
XUMHAYECKUM bopmynam u
YPaBHEHUSAM XMMMUYECKUX PEaKLUi
C HCIIOJIb30BaHMEM (U3NYECKUX

BEJIMYHMH, XapaKTEepU3YIOLIUX
BEIIECTBA  C  KOJMYECTBEHHOU
CTOPOHBI: MAaccBhl, obbemMa
(HOpManibHBIE ~ YCIIOBHS)  Ta3o0B,
KOJIMYECTBA BEIIIECTBA;
HCII0JIb30BaTh CUCTEMHBIE

XUMUYECKUE 3HAHUSA I IPUHATUS
perieHni B KOHKPETHBIX
JKU3HEHHBIX CUTYALUAX, CBA3AHHBIX
C BENIECTBAMH U UX NPUMEHEHUEM

OK 02. Ucmionp30Barth

COBpEMEHHBIE
cpeacTsa MIOKCKa,
aHaImn3a U
MHTEPIIPETALIMH

nHpopManuu "

B obnactu 1eHHOCTH HAYYHOTO
MMO3HAHMS:

- c(OpPMHPOBAHHOCTh
MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd M OOINECTBEHHOW NPAKTHKH,

- YMCTh IINIAaHUPOBATH W BBINIOJHATH

XI/IMI/ILIGCKI/Iﬁ 3KCHepI/IMeHT
(npeBpaieHus OpraHUYECKUX
BEILIECTB npu HarpeBaHuU,
MOJIyYeHUE OTUJIEHA U H3YyUYEHHE
ero CBOWCTB, KadecTBEHHBIE




[Tnanupyembie pe3ynbTaThl OCBOCHHS 00111€00pa30BaTeIbHON yUeOHOM

[Tepeuenn
. JUCHUTLITAHBI
KOMITETCHITU I
o0me MIPEAMETHBIC

nH(pOpMaLIMOHHbIE OCHOBAaHHOTO Ha JUAJIOTe KYJBTYp, | PEaKIMU Ha albJIErH]bl, Kpaxmal,
TEXHOJIOTUH JUTSI | CTIOCOOCTBYFOIIETO OCO3HAHUIO | YKCYCHYIO KHUCIIOTY; JEHATyparus
BBITIOJTHEHUSI ~ 3a/lay | CBOET0 MeCTa B TOJUKYJIbTYpPHOM | OEJIKOB MPH HArpeBaHHH, LIBETHHIE
npodeccnoHaTbEHOM MHpE; peakuuu  OENKOB;  MPOBOAUTH
NeSITeNIbHOCTH - COBEpUICHCTBOBAHME SI3BIKOBOM U | peakiuu HMOHHOTO oOMeHa,

YUTATEIBCKOMN KYJIbTYpbI KakK | ONpeaesTh cpeny BOJHBIX

CPEICTBA B3aUMOJCHUCTBUA MEXIY
JIOAbMU U NTO3HAHUS MUPA;

- OCO3HAHHME LECHHOCTUM HAY4YHOHU
JESATEIIBHOCTH, TOTOBHOCTB
OCYILIECTBIISATh IIPOEKTHYIO u
HCCIIEIOBATEIbCKYI0  I€ATEIbHOCTD
WHJUBUAYAIBHO U B TPYIIIE;

OsBnanenue YHHUBEPCATbHBIMU
y4eOHBIMU [I03HABATEIILHBIMU
EUCTBUSIMU:

B) paboTa ¢ nHpOpMaIHEH:
- BJaACTh HAaBBIKAMU TIOJYYCHHUS

uH(pOpMaIN u3 HCTOYHHUKOB
pa3HBIX THIIOB, CAaMOCTOSATEIBHO
OCYILECTBIATh  IIOMCK,  AHAJU3,

CHCTEMaTH3alUI0 ¥ WHTEPIPETAINIO
nHbOpMAIMY pa3IUYHBIX BUIOB U
(bopM npecTaBICHNUS;

- CO3[aBaTh TEKCThI B Pa3IUYHBIX
dopmMaTax ¢ y4eTOM Ha3HAUYCHHSA
WHPOPMAIINY U TIETICBON ayTUTOPHH,
BbIOMpas  ONTUMaJbHYIO  (GopMy
MIPEJCTaBIICHNUS U BU3yaTH3alliN;

- OLIEHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTh ~ MH(QOpMAIUH, ee
COOTBETCTBHE MPaBOBBIM "
MOpPaJIbHO-3THYECKUM HOpMaM;

- UCIOJIb30BATh cpeacTBa
MH(OPMALIMOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI B
pereHnH KOTHUTHUBHBIX,
KOMMYHUKaTHBHBIX "
OpTaHU3aIMOHHBIX 3amad c
co0JIr0IcHEM TpeGoBaHuU
SPTOHOMUKH, TEXHUKH
0e30IMacHOCTH, TUTUCHEIL,
pecypcocOepekeHrs, TPaBOBBIX |
THYECKUX HOPM, HOpM
MH(POPMAITMOHHOM 06€30MMacCHOCTH;

- BJIaJICTh HAaBBIKAMH PACIO3HABAHHS
u 3aIIUTHI uH(popManuu,
nH(POPMAIIMOHHOM 6e30macHOCTH
JMYHOCTH;

pPacTBOPOB, KAYECTBEHHBIE PEAKIIUU
Ha cynbdaT-, KapOOHAT- U XJIOPH/I-
aHUOHBI, Ha KaTUOH AaMMOHHUS;
peliaTth JKCIIEPUMEHTAaJIbHbIE
3amaun o Temam '"Meramibl" U
"Hemeramisl'") B COOTBETCTBHH C
NpaBUJIaMU TEXHUKH O€301IacCHOCTU
npu OOpalleHUHd C BEIIeCTBAMHU H

1a00paTopHBIM  00OpY/IOBAaHUEM;
IPEJCTaBIATh pe3yibTaThl
XAMHAYECKOTO  JKCIIEpUMEHTa B
dopme 3arucu ypaBHEHUH
COOTBETCTBYIOIIIMX  pEaKkuuil W
¢dopmMynupoBaTh  BBIBOABI  Ha
OCHOBE 9THX PE3YJIbTaTOB;

- YMETh aHaJIU3UPOBATh
XUMUYECKYIO nH(OPMAIIHIO,
MOJIy4aeMyto u3 pa3HbIX

HUCTOYHHKOB (CPEIICTB MacCOBOM
uHpopmanuu, cerb MHTEepHeT U
Apyrue);

- BIIAJIETh OCHOBHBIMHM MeETOJaMHU
HAay4YHOro TIIO3HAaHWUA BCIIECTB U
XMUMUYECKUX SIBJICHUI
(nabmroznenue, U3MepeHue,
HKCIEPUMEHT, MOJETUPOBAHNUE);

- yMeTh IIPOBOJUTL pAacUeThl II0
XMUMUYECKUM bopmynam U
YPaBHEHUSAM XUMHYECKHX PEaKIUi
C UCHOJb30BaHHEM (PUZNYECKHX

BEJIMYHH, XapaKTePU3YIOIIIX
BElleCTBA C  KOJMYECTBEHHOM
CTOpPOHBI: Macchl, o0beMa
(HOpManbHBIE  YCIIOBHS) Ta3o0B,
KOJIMYECTBA BEIIIECTBA;
UCIIOJIb30BAaTh CUCTEMHBIE
XUMHUYCCKHUE 3HAHUS JIJIS TIPUHSATHS
pelieHui B KOHKPETHBIX

KN3HCHHBIX CUTYyallHuAX, CBA3aHHBIX
C BCIICCTBAMU U UX ITPUMCHCHHUEM
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KOMIIETEHIINH AMCIHMTUTHHBT
o0me MIPEAMETHBIC
OK 04. DddextuBHO | - TOTOBHOCTH K CaMOPA3BHUTHIO, | - YMETh TUIAHUPOBATH M BBITIOJIHSITH
B3aUMOJICHCTBOBATh M | CAMOCTOSATEIbHOCTH U | XUMUYECKHUI AKCIIEPUMEHT
paboTaTh B | CaMOOIIpeIeICHUIO; (mpeBparteHus OpraHUYeCcKHUX
KOJUIEKTHUBE U | -OBNIQJICHUEC  HaBBIKAMH  y4eOHO- | BEIIECTB npu HarpeBaHUU,
KOMaHjie HCCIIEIOBATEeNIbCKOM, MPOEKTHOM U | MOJIy4YeHHE OSTUICHA M H3y4yeHUe
COLIMAJIbHON J€SITENIbHOCTH; ero CBOMCTB, KaueCTBEHHbIC
OBnanenue YHHUBEPCAIbHBIMU | PEAKIIUU HA albJETHJbl, Kpaxmal,
KOMMYHUKATUBHBIMU JICHCTBUAMH: YKCYCHYIO KHUCJOTY; J€HaTypaius
0) coBMecTHas JesITeIbHOCTD: OENKOB MpH HArpeBaHHUH, LBETHBIC
- TOHMMAaTb M  HUCIOJB30BaTh | peakuu  OEJKOB;  MPOBOJIUTH
MpeuMyIIecTBa KOMaH/THOM U | peakuuu HMOHHOI'O oOMeHa,
WHIUBUAYAIbHON paboOThI; OTpeeNnsiTh cpeny BOJIHBIX
- MNpUHUMATh I€JIM COBMECTHOM | paCTBOPOB, KAU€CTBEHHBIC PEAKIIUU
NeSITeNIbHOCTH, OpPraHU30BBIBaTH U | Ha Cynb(aT-, KapOOHAT- U XJOPHJI-
KOOPJAMHHUPOBATH JIEUCTBHUSI TO €€ | aHUOHBI, HAa KATHOH aMMOHWUS;
JOCTHKEHHUIO:  COCTAaBJISITh  IUIAH | peliaTh JKCIIEPUMEHTAaJIbHbIC
NENUCTBUM, paclpenessiTh pojud ¢ | 3ajadyd no Temam "Mertamibl" u
y4eTOM MHEHHU yuacTHUKOB | "Hemertamnbl") B COOTBETCTBUH C
o0CyXJaTh pe3yJIbTaThl COBMECTHOM | MpaBUJIAMU TEXHUKH 0€30IaCHOCTHU
paboTHI; npu OOpalleHUd C BEIIeCTBAMHU H
- KOOPAMHHPOBATb U BBINOJHATH | Ja0OPAaTOPHBIM  00OPYIOBAaHUEM;
paboTy B YCIOBHUAX pEaIBHOTrO, | MPEACTABIATh pe3yNabTaThl
BUPTYQJIHHOTO U KOMOMHHUPOBAHHOTO | XUMHUYECKOTO  DKCIIEPUMEHTa B
B3aMMO/ICIICTBHUS; dbopme 3anucu ypaBHEHUU
- OCYLIECTBIIATh MMO3UTUBHOE | COOTBETCTBYIOIIUX  PEAKUUd U
CTpaTernueckoe MOBE/ICHHE B | popmynupoBaTh BBIBO/IBI Ha
pPa3IUYHBIX CHUTYalMsIX, MPOSBISTH | OCHOBE TUX PE3YJIHTATOB
TBOPYECTBO U BOOOpakeHHe, OBITh
WHUIIMATUBHBIM
Osnanenue YHUBEpCAIbHBIMU
pPerynsSTUBHBIMU JIEHCTBUSIMU:
I') IpUHATHE ce0sl U APYTUX JI0JIei:
- IPUHUMATh MOTHBBI M apTyMEHTHI
Ipyrux  JIIOJe 1pu  aHauu3e
Pe3yJIbTaTOB IE€ATEIbHOCTH;
- IpHU3HABAaThb CBOE MPABO MU IPaBO
JIPYTHUX JIIOJIEH Ha OIIHOKY;
- pa3BUBaATh CIIOCOOHOCTH MOHUMATh
MUD € TO3UIUH JIPYTOro YeJIOBEKa;
OK 07.| B obnactu HKOJIOTHYECKOTO | - chopMHUpOBATH MPECTABICHUS: O
ConeiicTBOBaThH BOCIIUTAHUS: XUMHUYECKOU COCTAaBJIIONIEH
COXPAHEHHUIO - c(hOpPMHUPOBAHHOCTH | ECTECTBEHHOHAYYHOM KapTHUHBI
OKpYKarolllel Cpefpl, | SKOJIOTrH4YeCcKOn KYJIbTYpHI, | MUpPa, POJIM XHMHH B TTO3HAHHUH
pecypcocOepexeHuto, | TOHUMaHWe BIHSHUS —COLUAIBHO- | SBICHUI MIPUPO/IBI, B
MPUMEHATH 3HAHUSA 00 | IKOHOMHUYECKHX  TIPOIECCOB  Ha | OPMUPOBAHWM  MBIIUICHHS U
W3MEHEHUU KJMMaTa, | COCTOSIHUE MIPUPOTHOMN U | KyJbTYpbl JUYHOCTH, ee
TIPUHITATIBI COIIMAIIBHOW  Cpenbl, OCO3HaHWE | (YHKIIMOHATHHOM  TPaMOTHOCTH,
OepeKIMBOTO rJ1006aTBEHOTO XapakTepa | HeoOXOoauMOMn JUISL  pElIeHUs
MIPOU3BO/JICTBA, 9KOJIOTUYECKHX MPOoOIIeM; MPaAKTUYECKHUX 3a/1a4 u




[Tepeuenn
KOMIIETEHIIUH

[Tnanupyembie pe3ynbTaThl OCBOCHHS 00111€00pa30BaTeIbHON yUeOHOM
JOUCIMIIIINHBI

o0me

MPEAMCTHBIC

3¢ exTUBHO
JIECTBOBATH
Ype3BbIYANHBIX
CUTYaIHUSIX

- IJIJAHUPOBAaHUE M OCYIIECTBICHUE
JICACTBUI B OKpYXKAIOLIEH Cpele Ha
OCHOBE 3HaHUA LEJed yCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE  HENpPUSTHE  JICUCTBUHU,
NPUHOCAIIMX BPEA  OKPYXKarolen
cpene;

- yMeHUue MPOTHO3UPOBATH
HEOJIaronpusaTHBIE  AKOJIOTMYECKUe
MIOCJIE/ICTBHS pEeANPUHUMAEMBIX
JEHCTBUMN, TPEAOTBPALATh UX;

- pacuIMpeHHUe OIbITa JAESITEIbHOCTU
9KOJIOTUYECKON HAIIPaBICHHOCTH;

- OBJIaJICHHE HaBbIKAMH Yy4eOHO-

HKOJIOTHUECKU 000CHOBaHHOTO
OTHOLIEHUSI K CBOEMY 3I0POBBIO U
MPUPOAHON Ccpenie;

- yMeTb coOmojaTh  IpaBUiIa
HKOJIOTUYECKU  11eJ1ecO00pa3HOro
NOBEJICHUS B OBITY M TPYIOBOM
JeSATEIbHOCTH B LIESIX COXPaHEHUs
CBOETr0 3JI0pOBbsl U OKpPY’KaroILEeH
IPUPOJHON  cpelbl;  yYUTHIBATh
OIaCHOCTh BO3JCUCTBUS Ha KMBbIE
OpraHU3MBbl OIIpE/IETICHHBIX
BEIIIECTB, HIOHUMast CMBICII
MOKa3aTelst MpeaeIbHON
JIOITYCTUMON KOHLIEHTPALIIH

HCCIIEA0BATENIBCKOM, IPOEKTHOM H

COLIMAJIbHON JESITEJIbHOCTH;
IIK. 1.1. IIpoBoauTh - YMETb HOJIB30BAThCA | - YMETh (pOpMUPOBATH
C60p 1 aHaJIu3 COBPCMCHHBIMU IIOMCKOBBIMHU CO6CTBCHHYIO ITIO3UIINIO 110

nHpopManuu o
MOTPEOHOCTSIX
CyOBEKTOB phIHKA HA
TOBapHI M YCIIYTH, B
TOM YHCJIE C
WCTIOJIb30BaHUEM
U(pPOBBIX U
MH(POPMAIMOHHBIX
TEXHOJIOTHIA.

cucTteMaMu g cOopa mHpopmanuu
O BHCIITHUX U
BHYTPCHHUX PHIHKAX.

OTHOLICHHUIO K (hru3n4YecKoi
uH(popMaLny, NoJIy4aeMon U3
pa3sHbIX HCTOYHUKOB,;
HCIIOJIb30BaTh IU(PPOBBIE
TEXHOJIOTUH JUIsI TIOUCKA,
CTPYKTYpPUPOBaHUS,
MHTEpIpEeTaluy U MPeICTaBICHHS
y4eOHOM 1 HayYHO-TIOMYJISIPHON
nH(pOpMaLINH.




2 O0bem, CTPYKTypa H cojaep:kaHue 001e00pa3oBaTeIbHON Y4eOHOIl IMCHUIIUHBI
«XuMusD

O0beM 0011€00pa30BaTEIbHON YUeOHOH TUCHMIIMHBI COCTABIISAET 72 akaJeMUYECKUX Yaca.

Ounas popma o0yueHust

O0bem 00s13aTeIbHBIX ayJAUTOPHBIX 3aHATHI — 72 yaca, B TOM 4MCJI€ 110 BUJAM y4eOHOMU
JESITeIbHOCTH :

JIEKIIMM —32 yaca;

npakTuueckue 3ausaTus — 40 yacos,;

IIpoMe:kyTOUHAsI aTTECTALUS — 3a4ET C OLIEHKOM.



CTpykTypa M coaeprkanue 001meo0pa3oBaTebHON Y4eOHOH TUCHUNIMHBI « XUMHS»

Ounas ¢opma o0yueHus

OObeM (B akazeM. Jacax)

B TOM YHCJIC:

Paznen, rema Conepxanne 001e00pa3oBaTebHON YIeOHOM YpoBeHb
JTUCIUILTAHBI JUCIUIUIMHBI 110 BUIaM Y4eOHOU AesITeNbHOCTH BCEIO i . B dopme . | ocBoeHus
WHTEPAKTHBHOU | MPAKTUICCKOU
dhopme MOJITOTOBKH
[lepBe1ii rog 00ydeHus
OceHHUIl cemecTp
Pa3znen 1. OcHOBBI cTpoEHHUSI BEIIECTBA 22
Tema 1.1. Jlexkuuu: 1 2,3
OcHoBHbIE XuMudeckuil 35eMeHT. AToM. Sipo aToma, U30TOIIBI. 1
XUMHYECKHE IOHATUSA MU | DIEKTPOHHAs 000I04Ka. DHEpreTUYeCKrue yPOBHH,
3aKOHEI, CTPOCHHUE | TIOJypOBHU. ATOMHBIC OpOHUTANH, S-, P-, - 3JICMEHTHI.
aTOMOB XUMUYECKHUX | OCcOOEHHOCTH paclpeesieHus HIEKTPOHOB 10
9JIEMEHTOB OpOUTAIIIM B aTOMaXx 3JIEMCHTOB TIEPBBIX YETBIPEX
MEePHOJOB. DIEKTPOHHAS KOH(UTYpAIIHs aTOMOB.
OCHOBHBIE XUMUYECKUE 3aKOHBI
[TpakTHyeckue 3aHITUS: 2
«OCHOBHBIEC KOJTMYECTBEHHBIE 3aKOHBI B XUMUU U 2
pacyeTsl 0 YpaBHEHUSM XUMUYECKUX PEAKIIUi».
OTHOCHTETBHBIC aTOMHASI M MOJICKYJISIPHAS] MAaCCHI.
MonsipHas macca. KonnuectBo BemiectBa. MaccoBas
707151 BellecTBa. 3akoH ABoraapo. MossipHbIil 00beM
ra3oB. OTHOCHUTENbHAs TUIOTHOCTH Ta30B. PacyeTsl o
YPaBHCHHUSIM XUMHYECKHUX PEAKIHHA C UCTIOJIB30BAHUEM
MacCOBOH JOJIH BEIIECTBa, 00beMa (HOpMaIbHbBIE
YCIJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. [IpakTrueckue 3aHATHS: 2 2,3
[Iepnonnuecknii 3aK0H N3yueHne nepuoanyecKnX 3aKOHOMEPHOCTEM M HX 2

u [lepnonnueckas
CUCTEMA XUMHNYECCKUX
CTPOECHHUEM aTOMOB.
anemenToB J[.W.

B3aUMOCBS3U CO cTpoeHueM aTomoB. [lepuoanueckas
cucteMa xumudeckux osiemeHnTtoB J[.M. Menpaeneera.
Cs3p  mepuoguueckoro 3akoHa u llepuogudeckoit
CUCTEMBbI XHMMHWYCCKHUX DJJICMCHTOB C COBpeMeHHOﬁ




OObeM (B akazeM. yacax)

B TOM YHCJIC:

Paznen, rema Copepxanne 001e00pa3oBaTebHON YIeOHOM . 5 hope YpoBeHb
JTUCIUILTAHBI JTUCIUIUIMHBI 110 BUIaM Y4eOHOU AesITeNbHOCTH BCETO . p . | ocBoeHus
WHTEPAKTUBHOM | MPaKTUYECKOU
dhopme MOJITOTOBKH
Menpeneesa, X CBA3b C | TeOpuei CTPOEHMS aTOMOB. 3aKOHOMEPHOCTH
COBpPEMEHHOM Teopueit U3MEHEHUS  CBOMCTB ~ XUMHYECKHX  DJIEMEHTOB,
CTPOEHHS aTOMOB. o0pa3yeMbIX HWMH TPOCTBIX U CIIOXHBIX BEIIECTB I10
rpynnaMm  u nepuoaaMm Ilepuoguueckoit CHCTEMBI.
3HaueHue MEepPUOJUYECKOI0 3aKOHA U CHUCTEMBI
xuMmuueckux aneMeHToB J[.M.Menneneesa B pa3BUTHU
HayKu
Jlexun 1 2,3
CrtpoeHnue BeniecTBa. XuMuieckas cBsi3b. Bubl 1
XUMHUYECKOH CBSA3M (KOBAJCHTHAsI HEMOJISIPHAS U
MoJIIpHAasi, MIOHHAs, MeTaindeckas). MexaHusmsl
00pa30BaHMs KOBAJICHTHOW XMMHYECKOH CBS3H
Tema 1.3 (0OMeHHBIN 1 TOHOPHO-aKLENTOPHBIH). BotopoHas
- CBSA3b. DJIEKTPOOTPHUIIATENLHOCTE. CTENEHb OKUCIICHUS.
Crtpoenue BemecTBa POOTPHIL
.. | VloHBI: KATHOHBI U AaHUOHBI
U TIPUPOJA XUMUYECKOM 0 >
cBsi3u. MHOT0OGpasHe paKTHYECKUE 3aHSTHS: _
BEIECTE CrtpoeHue BeniecTBa u Npupoaa XUMHIECKOU CBSI3H. 2
JleMoHcTpanus Moaenen KpUCTANIMYECKUX PEIIETOK:
MOHHOM (XJIOpHJ HATPHsI), ATOMHOM (rpaduT u anmas),
MOJICKYJIIPHOM (YTJICKUCIIBINA Ta3, UO), METaJUTMUYEeCKOU
(HaTpuii, MarHuii, Menp). Perenne npakTHueckux
3aJlaHuM Ha COCTABIIEHUE 3JIEKTPOHHO-TPaPUUIECKUX
dbopmymnementoB -4 nepuoioB
Jlexnuu: 1 2,3
Tema 1.4.
Knaccudukanms HEOPraHUYECKUX BEIIIECTB. 1
Knaccudpukanus u
Homenkmnatypa HeopraHMYeCKHX BeEHIECTB (OKCHIBI,
HOMEHKJIaTypa
THUAPOKCH/IBI, KHCIIOTBI, COJIN). Bemectna
HEOPTraHUYECKHUX
MOJIEKYJISIPHOTO u HEMOJIEKYJIIPHOTOCTPOCHHSI.
BEIIECTB

ArperaTHble COCTOSIHHS BemiecTBa. Kpucramimyeckue u
amMop(HbIe BelIeCTBa. 3aKOH TMOCTOSHCTBA COCTaBa




Paznen, tema
JUACIUATUTMHBI

Copepxanne 001e00pa3oBaTebHON YIeOHOM
JMCIUILIMHBI 110 BUJIAM y4eOHOM JIesITeIbHOCTH

OObeM (B akazeM. yacax)

BCETO

B TOM YHCJIC:

B

B (hopme

MHTEPAKTUBHOM | IIPAKTUYECKOU
¢dopme IIOATOTOBKH

BellecTBa. THIbI KPUCTAJUIMYECKUX PEUIETOK (ATOMHAs,
MOJIEKYJISIpHAs, MIOHHAsI, METaJJIN4yecKasi). 3aBUCUMOCTb
CBOMCTBA BEIECTB OT THUIA KPUCTAJUINYECKON PEIIETKU

[IpakTrueckue 3aHATHS:

HomeHnknarypa HeopraHnyeckux BewiecTs . Pemenune
MIPaKTUYECKUX 3ajaHui 1o KJaccu(puKanum,
HOMEHKJIaType u XUMUYECKUM hopmynam
HEOPraHMYECKUX  BELIECTB  pa3jMYHbIX  KJIaccoB
(yrapuelif ra3, yriaeKkucibldi ra3,aMMHUaK, raiieHas
U3BECTb, HETAIIEHAasl U3BECTh, IUTHEBAS CO/IA U JIPYTUX):
Ha3zBaHus BenlecTBno MexayHapoaHoit (MIOITAK) wu
TPUBUAIIBHON HOMEHKJIaType U COCTaBJIEHHE (POPMYJIbI
XUMHUYECKHX BEIIECTB, ONPEACICHUE IPUHAIIIEKHOCTH K
kinaccy. llouck  uHopMmManmuu 1O  Ha3BaHUSM,
UAeHTHPHUKATOpaM, CTPYKTYpHBIM (opmynam. AHamu3
XUMHUYECKON HH(OpMalMM, MOJy4yaeMOW W3 pa3HbIX
HCTOYHHUKOB (CpeACTB MaccoBOM HHpopManuu, ceTb
Wutepuer u apyrue)

YpoBeHb
OCBOEGHUS

Tema 1.5.
Tunel XUMHUYECKUX
peaxkuuit

Jlexuuu:

Xumnueckas peakius. Knaccudukanust opraHnueckoi
XUMHUU. 3aKOHBI COXPAaHEHHUS MAcChl BELIECTBA,
COXPAHEHUA U MPEBPAIICHUS SHEPTUU TP XUMHUECKUX
peakuusax. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKITUU
(YypaBHEHHSI OKHCIICHHUS-BOCCTAHOBIICHHUSI, CTCTICHb
OKHCIIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLIMU B
MpUPOAE, MPOU3BOJICTBEHHBIX MpoIleccax 1
KHU3HECSITeIbHOCTH OPTaHU3MOB)

2,3

Tema 1.6.
CKOpOCTh XUMHUYECKUX

Jlexuu:

CKOpOCTh peakinu, ee 3aBUCUMOCTh OT Pa3TUIHBIX




Paznen, tema
JUACIUATUTMHBI

peaxkuuii
XUMHYECKOE
paBHOBeEcCHE

Copepxanne 001e00pa3oBaTebHON YIeOHOM
JMCIUILIMHBI 110 BUJIAM y4eOHOM JIesITeIbHOCTH

OObeM (B akazeM. yacax)

BCETO

B TOM YHCJIC:

B

MHTEPAaKTUBHOU
hopme

B (hopme

[IPAaKTUYECKON
IOJITOTOBKH

(aKTOpOB: MPUPOIBI PEArNPYIOIINX BEILIECTB,
KOHIIEHTPALMU pearupyroiux BelecTB, TEMIIEPATyphl U
IJIOIIAIM PEAKIIMOHHOM MOBEPXHOCTH. TeIIoBble

3¢ deKThl XUMUYECKUX PEaKIMH: 9K30- U
SHAOTEpMHUUYECKUE peaku. OOpaTuMble peakuu.
Xumnueckoe paBHoBecue. DakTopsl, BIUAIOLINE HA
COCTOSIHME XMMHUYECKOI0 paBHOBECHS (KOHLEHTpaLUs
pEeareHToB WU NPOIYKTOB peaKk1H, JaBJIeHHE,
temneparypa). [Ipunnun Jle Hlatenbe

[IpakTrueckue 3aHATHS:

Bnusiane pa3nudHbIX GakTOpPOB Ha CKOPOCTh
XMMHMYECKOH peakluy. Perienre npakTuko-
OpPUEHTUPOBAHHBIX 33JaHUI Ha aHaAJIN3 (PAKTOPOB,
BIIMAIOIINX HA U3MEHEHUE CKOPOCTU XUMUYECKOMN
peakuuu. 3aBUCHMOCTbh CKOPOCTH XMMHUYECKOHN peakluu
OT IIPUCYTCTBUS KaTaJIU3aTOpa Ha IIPUMEPE PA3IIOKECHUSA
IIEPOKCHJIA BOJOPOAA € TIOMOIIBIO THOKCHA MAPTaHLA U
KaraJiassl. PelieHue npakTuKO-OpUEHTUPOBAHHBIX
3a/laHuil Ha puMeHeHne npuHnumna Jle-llarense s
HAaxO0’KJICHUs HAIIPABIICHUs CMELLEHUs pPAaBHOBECHS
XUMHUYECKON peaklMy U aHaJIu3 (PaKkTOpOB, BIUSIOLIUX
Ha CMELICHUE XMMUYECKOTO PABHOBECUS

YpoBeHb
OCBOEGHUS

Tema 1.7.
PacTtBOpBI, TEOpUS
AIIEKTPOJIUTHYECKON

JUCCOIUAINN 1 MOHHBIN

oOMeH

Jlexknuu:

PactBopsl. Buasl pacTBOPOB IO COEPHKAHUIO
pactBopeHHOrO BeecTBa. PactBopumocts. [lonsATue 0
AUCIICPCHBIX CUCTEMAX. Uctuansie n KOJIJIOUIHBIC
pacTtBopsl. MaccoBas 10J1s1 BELIECTBA B paCTBOPE.
[TonsiTue o BomoponHoM nokasarene (pH) pactBopa.
OnexrponauTuyeckas aucconuanus. CUIIbHbIE U c1alble
AJIEKTPOJIUTHI, HEAJIEKTPOIUTHL. Peakiinu HOHHOTO

2,3




Paznen, tema
JUACIUATUTMHBI

Copepxanne 001e00pa3oBaTebHON YIeOHOM
JMCIUILIMHBI 110 BUJIAM y4eOHOM JIesITeIbHOCTH

OObeM (B akazeM. yacax)

BCETO

B TOM YHCJIC:

B

MHTEPAaKTUBHOU
hopme

B (hopme

[IPAaKTUYECKON
IOJITOTOBKH

obMeHa

[IpakTrueckue 3aHATHS:

IIpurorosnenue pactBopos. IIpurorosiaeHue pacTBopos
3aJJaHHOM MacCOBOM JI0JI€l paCTBOPEHHOI'O BEILIECTBA,
IPOBEJCHNE PEaKLnii HOHHOTO OOMEHa, OIIpeAeICHUE
Cpelbl PaCTBOPOB BEILLIECTB YHUBEPCAIBHOTO
MHAMKaTOpa (KHUciasl, HeMTpalibHas, LieouHast).
3asiaHus Ha COCTaBJIICHUE HOHHBIX peakuuil. Pemenue
IIPAaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha
pPacTBOPHI, UCIIOJIB3YEMbIE€ B OBITOBOM U
ITPOU3BOJICTBEHHON JESTEIbHOCTH YEJIOBEKA

YpoBeHb
OCBOEGHUS

KonTpoabHnas padora 1

CtpoeHue BeniecTBa U XMMHYECKUE PEaKINH (110
pazneny 1)

Paznen 2. Heopranuueckasi Xumust

12

Tema 2.1. ®usnko-
XUMHYECKHE
CBOMCTBaA
HEOPTaHUYECKUX
BCIISCTB

[IpodeccnonanbHO-OpHEHTHPOBAHHOE
(comeprkaHue MPUKIIATHOTO MOTYJIs)

coJiepKaHue

Jlexuu

Meraiunel. [Tonoxenue merannos B [lepuoanueckon
CHCTEME XUMHYECKHUX 3IeMeHTOB. OCOOCHHOCTHU
CTPOEHHS STIEKTPOHHBIX 000JI0UEK aTOMOB METAJLIIOB.
O6mwme pusznueckue cBoiicTBa MeTawioB. CriiaBbl
METaJUIOB. DIIEKTPOXUMUYECKUN sl HAIPSKEHU I
MeTaJIOB. XMMHYECKHE CBOMCTBA BaKHEHIITNX
METaJJIOB (HATPUiA, Kaluil, KalblUi, MarHUH,
ATIOMUHWM, TIMHK, XPOM, JKEJI€30, ME/Ib) U UX
coeanHeHuil. O61IMe crocoObl MOTyYSHHUs METAJUIOB.
[IpuMeHneHne MeTaIoB B OBITY U TEXHUKE

1,2




Paznen, tema
JUACIUATUTMHBI

Copepxanne 001e00pa3oBaTebHON YIeOHOM
JMCIUILIMHBI 110 BUJIAM y4eOHOM JIesITeIbHOCTH

OObeM (B akazeM. yacax)

BCETO

B TOM YHCJIC:

B

B (hopme

MHTEPAKTUBHOM | IIPAKTUYECKOU
¢dopme IIOATOTOBKH

YpoBeHb
OCBOEGHUS

Hewmeramnsl. [TonoxeHnne HemeTawioB B
[lepuonnveckoit cucTeMe XMMUYECKHX 3JICMEHTOB
JI.11.MenpeneeBa 1 0COOCHHOCTH

cTpoeHusi aToMoB. Du3nyeckre CBOMCTBA. AJUIOTPOTIHS
HEMETAJIOB (Ha IMpUMepe KUCIIopoaa, cepbl, pochopa u
yriepoza). XUMHYEeCKHE CBOWCTBA M TPUMEHEHHE
BOXHEHIIINX HEMETAJIOB (TAJIOTCHOB, CEPHhI, a30Ta,
docdopa, yraepoaa v KpeMHUS) U UX COSAMHEHUN
(OKCHIIOB, KUCIIOPOACOACPKAIIUX KUCIOT, BOJOPOTHBIX
coeauHeHuil). [IpuMeHeHne BAKHEHIITNX HEMETAJIJIOB U
HUX COeIUHEHUN

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BEIIEeCTB (OKCUIOB, THIPOKCHIOB,
KHCIIOT, coliel u 1p.). ['eHeTHueckas cBA3b
HEOPraHWYECKUX BEILECTB, MPUHAJIEKAITUX K
Pa3IMYHBIM KJaccaM. 3aKOHOMEPHOCTH B UBMEHEHUU
CBOWCTB IIPOCTBIX BEMIECTB, BOJIOPOJIHBIX COCTUHEHHIA,
BBICIINX OKCUJIOB U TUAPOKCUIOB

HpaKTI/I‘leCKI/IC 3aHATHUA.

N

PU3HKO-XMMHUYECKHE CBOMCTBA HEOPTAHMYECKUX
BenecTB.COCTaBIEHUE YPABHEHUM XUMHUYECKHUX
peakuil C y9aCTUEM IPOCTHIX U CI0KHBIX
HEOPraHUYECKHUX BEIIECTB: METAJIJIOB U HEMETAILIIOB;
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U aM(OTEPHBIX
JJIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAHUN U
aM(}OTEPHBIX THAPOKCUIOB; HEOPTAHUYECKHUX COJICH,
XapaKTEePU3YIOIIUX UX CBOMCTBA. PacuéTel Maccsl
BelIeCTBa UK 00BbEMA ra30B MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, MacCe MU 00bEMY OJTHOTO U3
Y4AaCTBYIOIIUX B PEAKI[UU BEUIECTB, PACUYETHI MACChI

2,3




Paznen, rema Copepxanne 001e00pa3oBaTebHON YIeOHOM
JMCIUTLTHHBI JMCIUILIMHBI 110 BUJIAM y4eOHOM JIesITeIbHOCTH

OObeM (B akazeM. yacax)

BCETO

B TOM YHCJIC:

B

B (hopme

MHTEPAKTUBHOM | IIPAKTUYECKOU
¢dopme IIOATOTOBKH

(oOBéMa, KonMuecTBa

BEIIIECTBA) MIPOAYKTOB PEAKIIMH, €CIIH OHO M3 BEIICCTB
“MeeT IpuMecH. Permenne npakTuKo-opueHTUPOBAaHHbBIX
3aj[aHuil Ha CBOWCTBA, COCTaB, MOJyYCHUE U O€30MacHoe
HCIIOJIL30BaHNE BAXKHEHUIIINX HCOPraHNYCCKUX BCIICCTB
B ObITY U TPO(HECCHOHATLHOM IESITETbHOCTH YEJI0BEKa

YpoBeHb
OCBOEGHUS

[TpodeccronaabHO-OpUEHTUPOBAHHOE coziepKaHue
(conepxaHue NPUKIATHOIO MOJTYJIsA)

HpaKTI/IquKI/IC 3aHATUA:

Nnenrudukanus HEOPraHMISCKUX BEIIECTB.

Pemenue skcriepuMEeHTAIBHBIX 33724 IO XUMHUYECKUM
Tema 2.2. CBOMCTBaM METAJJIOB M HEMETAJLJIOB, TI0 PACIIO3HABAHUIO

WUnentuduxanms Y TIONTyYEHUIO COeTUHEHHI METaslIOB M HEMETaJIIOB

HEOPraHUYECKHUX (B3aumoselicTBrE

BEIIIECTB THIPOKCH/IA ATFOMUHUS C PACTBOPaAMH KUCIOT U

mienoyveit, ). Unentudukanus HeopraHnuecKux BEIECTB

C HCTIOb30BaHUEM UX (PU3UKO-XUMHUYECKUX CBOWCTB,

XapaKTePHBIX KaY€CTBEHHBIX

peakuuii. KauecTBeHHbIE peakiiuy Ha cynbdar-,

KapOOHAT- M XJIOPUI-aHHOHBI, HA KATHOHBI METAJUIOB H

KaTHOH aMMOHUS

KoHTpomsHas pabota 2 CBolicTBa HEOPraHUYECKUX BEIIECTB (10 pa3aeny 2)

2,3

Paznien 3. Teopernueckre OCHOBBI OPTAHUYECKOW XUMUHU

Tema 3.1. | Jexuuu

2,3




Paznen, tema
JUACIUATUTMHBI

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa

OpPraHn4YCCKuX BCHICCTB

Copepxanne 001e00pa3oBaTebHON YIeOHOM
JMCIUILIMHBI 110 BUJIAM y4eOHOM JIesITeIbHOCTH

OObeM (B akazeM. yacax)

BCETO

B TOM YHCJIC:

B

MHTEPAaKTUBHOU
hopme

B (hopme

IIOATrOTOBKH

[IPAaKTUYECKON

[Ipeamer oprann4eckoi XUMHUM: €€ BOSHUKHOBEHHUE,
pPa3BUTHUE U 3HAYEHUE B MTOJIYYEHUU HOBBIX

BEILECTB U MaTepuaioB. Teopus cTpoeHus
opranunyeckux coenuHennit A.M. byrieposa, eé
OCHOBHEIE MTOJIOKeHHsI. CTPYKTYpHBIE (POPMYIIBI
OpraHUYeCcKUX BelEeCTB. ['oMoorus, n3oMepusi.
XHUMHYECKas CBA3b B OPraHUYECKUX COCAUHEHUSX:
KpaTHbIE CBAA3M, G- U T-CBsA3U. [IpencraBnenue o
KJ1accu()UKaMU OPraHMYECKUX BEIIECTB.
Homenkiiatypa oprannueckux coequHeHun
(cucremaTnyeckasi) U TPUBHAJIbHBIE Ha3BaHUS
BAKHEUILIMX IPEICTaBUTENIEH KIIACCOB OPraHUYECKUX
BEILIECTB

2

HpaKTI/I‘leCKI/IC 3aHATHUA:

YpoBeHb
OCBOEGHUS

Homenknarypa oprannueckux Bemects. O3HaKOMIIEHHE
¢ o0pa3namMu OpraHM4eCcKUX BELIECTB U MaTepUaIaM Ha
UX OCHOBE, MOJIETTMPOBAaHUE

MOJIEKYJI OpraHU4YECKHX BELIECTB, HA0JI0IeHNE U
OINMCAaHNE AEMOHCTPALlMOHHBIX OIBITOB IO
MIPEBPALICHUIO OPTaHUYECKUX BEILECTB MPU HarpeBaHUU
(nnaBnenue, oOyrnuBanue u ropenue). CocraBieHne
MIOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hOpMyI
OpPraHMYECKUX BEIIECTB OTJEIbHBIX KJIACCOB, UCIIONb3YS
VX Ha3BaHMS MO0 CHCTEMATHYECKOW U TPUBUAJIBHOMN
HOMEHKJIaType (3THJIEH, alleTUJIeH, TIULIEePHH, (EeHO,
(dbopManbaeru, yKCycHas KHCIIOTa, TIUIUH). PacyeTsl
npocteiiel (opMyibl OpraHUuECKOW MOJIEKYJIbI,
WCXOJISl U3 DJIEMEHTHOTO cocTaBa (B %)

Paznen 4. Yranesogopoasl

Tema 4.1.

\ [IpodeccrnonanbHO-OpHEHTHPOBAHHOE

coJiepKaHue




Paznen, tema
JUACIUATUTMHBI

Copepxanne 001e00pa3oBaTebHON YIeOHOM
JMCIUILIMHBI 110 BUJIAM y4eOHOM JIesITeIbHOCTH

OObeM (B akazeM. yacax)

BCETO

B TOM YHCJIC:

B

MHTEPAaKTUBHOU
hopme

B (hopme

IIOATrOTOBKH

[IPAaKTUYECKON

YpoBeHb
OCBOEGHUS

YrieBo1opoasl
U UX PUPOJIHBIE
HUCTOYHHUKHN

(coneprkaHue MPUKIAJTHOTO MOIYJIs)

Jlexun

[IpenenpHble yriaeBoOPOAbI (aJIKaHBI): COCTAB U
CTpOEHHE, TOMOJIOTMYECKUH psii. MeTaH U 3TaH:cOoCTaB,
cTpoeHwue, (hU3nuecKue 1 XUMUYECKUE CBOWCTBA
(peakuuy 3aMeLIeHUs U TOPEHUS ),10JIy4eHHUE U
IIPUMEHEHUE.

Henpenenbabie yrieBoaopoas! (aIKeHbI, alTKaJUCHbI,
QJIKMHBI). AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI
psia. DTUIIEH U MIPOIUJIEH: COCTaB, CTPOEHUE,
(bu3nyecKkre U XUMHUYECKHEe CBOMCTBA (peakiuu
TUAPUPOBAHUS, TAIIOTCHUPOBAHUS, TUAPATALIHH,
OKUCJICHUS U TIOJMMEPHU3alliN) TIOJyYeHHE U
npuMeHeHue. Ankaauensl: 0OyraaueH-1,3 u
MeTunoOyTaaueH-1,3, XuMruueckoe CTpoeHue, CBOMCTBa
(peakuys moJiMMepHu3alum ), IpUMEHEHUe (JIJIs1 CHHTE3a
MPUPOTHOTO U CUHTETUYECKOTO KayuyKa U pEe3UHBI).
AJKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHMS,
TOMOJIOTUYECKHUM psAZl. ALETUIIEH: COCTaB, XUMUUYECKOE
CTpoeHHe, (hU3nuecKre U XUMUYECKHE CBOWCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHHS,
TUAPATAIMA TOPEHUS ),[TOTyICHUE U TPUMEHEHUE
(MCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHHU ISt
CBapKH U PE3KU METAJIOB)

ApomaThueckue yrieBoaopoas! (apensl). benszon u
TOJIyOJI: COCTaB, CTPOEHHE, (PU3HUECKHUE U XUMUYECKUE
CBOMCTBA (peaKlUu TaJOreHUPOBAHMS U HUTPOBAHUS),
MoJIydeHue U npuMeHeHne. TOKCUYHOCTh apeHOB
(BusiHME OEH30J1a HA OPraHU3M YeJIOBEKa).
['eneTnyeckas CBS3b MEXKIY YIII€BOJIOPOIAMH,

2,3




OObeM (B akazeM. yacax)
B TOM YHCJIE!
B B (hopme
MHTEPAKTUBHOM | IIPAKTUYECKOU
dhopme MOJITOTOBKH

Paznen, rema Copepxanne 001e00pa3oBaTebHON YIeOHOM
JMCIUTLTHHBI JVCIIATUTMHBI IO BUJIAM YUEOHOM e TeTbHOCTH BCETO

YpoBeHb
OCBOEGHUS

MPUHAIISKAIIMMHI K Pa3IUIHbIM Kiaccam. [IpuponHsie
HCTOYHUKHU YTI1eBO0poa0B. [Ipupoauslii ra3 u
nonytHble HedTsHbBIE ra3el. Hed1b u eé
npoucxoxaenue. CriocoOsl nepepadoTku HedTu:
MePEroHKa, KPEKUHT (TEPMUUYECKHM,KaTaTUTHIECKUI),
nupoiu3. [IpoaykTe

nepepaboTKu HePTH, X IPUMEHEHHE B
MIPOMBIIIJICHHOCTH

u B ObITy. KaMeHHBIH yroib 1 NpoIyKThl €ro
nepepaboTKH

Tema 4.2. [IpodeccrnonanbHO-OpUEHTUPOBAHHOE coJiep>KaHue 2
DUBHKO-XUMHUECKUE (copepxaHue NPUKIAJTHOTO MOTYJIs)

N

CBOMCTBa [TpakTUYeCcKHe 3aHsITHSL: 2,3
YIiI€BOAOPOAOB CgoiicTBa yrieBoaopo10B. TpuBuanbpHas u 2
MEXIyHapOIHAs HOMEHKIIATYpa, XUMHYECKHUE CBOCTBA,
CII0COOBI TIOJTYYEHHS YTIIEBOA0POIOB. [Tonydenue
STUJIEHA U U3yYEHHE ETO CBOMCTB. MoienupoBanue
MOJIEKYJT M XHMHYECKHX MPEBPAIIECHUH YTIIEBOI0POIOB
(Ha TIpUMeEpE dTaHa, STUIIEHA, AllETHIIEHA U JIP.) U

TaJIOr€HOIIPONU3BOIHBIX 2

Paznen 5 Kucnoponocoaepxaniye OpraHM4ecKie COeIMHEHUS 10

[TpodeccnoHanbHO-OPHUEHTHPOBAHHOE CoJIepKaHue 2

Tema 5.1
(coneprkaHue MPUKIATHOTO MOAYJIS)

Cnuprel. ®enon

Jlexkun 2 1,2




Paznen, tema
JUACIUATUTMHBI

Copepxanne 001e00pa3oBaTebHON YIeOHOM
JMCIUILIMHBI 110 BUJIAM y4eOHOM JIesITeIbHOCTH

OObeM (B akazeM. yacax)

BCETO

B TOM YHCJIC:

B

B (hopme

MHTEPAKTUBHOM | IIPAKTUYECKOU
¢dopme IIOATOTOBKH

[IpenensHbIe OJHOATOMHBIEC CIIUPTHI (METAHO U
3TAHOJ1): CTpOeHHE, PU3NYECKNE U XUMUUYECKHE
CBOWCTBA (PEaKIMU C AKTUBHBIMU METaJJIaMH,
raJJOreHOBOJIOPOJIaMH, TOPEHUE), IPUMEHEHHUE.
BonmoponaHbie cBS3M MEXIy MOJIEKYJIaMH CITUPTOB.
dusnonoruyeckoe AeHCTBUE METAHOJIA U 3TaHOJIa Ha
OpraHu3M 4YenoBeka. MHOTOaTOMHBIE CITUPTHI
(3TUIJIEHTTIMKOJIb U TIIMLEPUH): CTPOCHUE, (pU3nUyecKue U
XUMHUYECKHUE CBOMCTBA (B3aUMOJICICTBUE CO
HIEJIOYHBIMHU METaJlIIaMHU, KaUeCTBEHHAsl PeaKLus
MHOT0aTOMHBIE CIIUPTHI). PUZHOIOIMUECKOE JIEHCTBUE
Ha opraHusMm yenoseka. [IpuMeHenue rauueprHa u
sTriIeH KOs, denoin. CTpoeHue MoJIeKyIIbl,
¢du3nyeckre 1 XUMHUYECKHE CBOMCTBa (eHoa.
TokcuuHOCTh (peHona, ero GU3N0IOruIecKoe TeHCTBUE
Ha opraHu3Mm yenoseka. [IpumeHenue gpenona

YpoBeHb
OCBOEGHUS

Tema 5.2.

AJBIeTuab!.
Kap6oHOBBIE KHCTOTHI.
XHMHYCSCKHE CBOMCTBA
(peakuuu OKUCIICHUS U
BOCCTaHOBJICHUSI,
KaueCTBCHHBIC
peaKIum).

CrnoxHble 3¢pupbl

Jlexuu

Anpaeruaipl U KeTOHBI (opManbAeruj, aneTaibAerH,
alleTOH): CTpoeHHe, (U3NUYECKHE U  XUMHUYECKHE
CBOWCTBa (peakUUM OKHUCIEHHS U BOCCTAHOBJICHUS,
KAueCTBEHHbIE PEaKIUH), IMOJIY4YeHHE U TPUMEHEHHE.
O/HOOCHOBHBIE TpefeibHble KapOOHOBBIE KHCIIOTHI
(MypaBpMHasT M  YKCyCHas KHCIOTBI): CTpOEHHE,
¢du3nyeckre U XUMHUYECKUE CBOIcTBa (00IIue cBOICTBA
KHCJIOT, peakius JTepuduKanuu), TOJIyIeHHE |
npuMmeHeHne. CreapyHOBasi M OJEMHOBAs KHUCIOTHI Kak
MIPE/ICTaBUTENN BBICIIMX KapOOHOBBIX KHUCIOT. Mpbuia
KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT, UX MOIOIIEe
neiictBue. CrokHble d(QUPbl  Kak  [POU3BOJHBIE
KapOOHOBBIX KHCJIOT. ['MAPOIN3 CIOXKHBIX 3(HUPOB.

2,3




Paznen, tema
JUACIUATUTMHBI

Copepxanne 001e00pa3oBaTebHON YIeOHOM
JMCIUILIMHBI 110 BUJIAM y4eOHOM JIesITeIbHOCTH

OObeM (B akazeM. yacax)

BCETO

B TOM YHCJIC:

B

MHTEPAaKTUBHOU
hopme

B (hopme

IIOATrOTOBKH

[IPAaKTUYECKON

AKuper. T'mpposnns  Kupos.
buonoruyeckas poib ;KMpOB

[IpuMeHeHHe  KUPOB.

YpoBeHb
OCBOEGHUS

Tema 5.3.
Yriuesoanl

Jlexknuu

VYraeBojpsl: cOCTaB, KilaccuduKanus yrieBoaoB (MOHO-,
IU- 1 nosucaxapuasl). ['moko3a npocreiiuit
MOHOCaxapu: 0COOEHHOCTU CTPOEHUS MOJIEKYJIbI,
¢bu3nvecKre 1 XUMHUYECKHE CBOMCTBA TITFOKO3BI
(B3aumogeiictBue ¢ rugpokcuaom Meau (1), oxucnenue
aMMHay4HbIM pacTBOpoM okcujia cepedpa (1),
BOCCTaHOBJICHHE, OPOXKEHUE TIIFOKO3bl), HAX0XKJICHHUE B
IIPUPO/IE, IPUMEHEHUE TIF0KO3bl, OMOJIOTHYECKas POJIb B
KU3HEICATEIBHOCTH Opranu3Ma 4eiaoBeka. @oTocuHTes.
®dpykTo3a Kak u3omep rimoko3sl. Caxaposa —
IIPECTAaBUTEND JUCAXAPUI0B, THIPOIN3 Caxaposbl,
HaXO0XJIEHHUE B IPUPOJIE U IPUMEHEHHE.
[Tonncaxapuapl: Kpaxmail U LEJUT0JI03a KaK IPUPOAHbIE
noaumepsl. CTpoeHre Kpaxmaia U HEJUTH0JIO3BL,
¢du3nyeckre 1 XUMHUYECKHE CBOMCTBA Kpaxmasa
(ruaponus, KauecTBEHHAs! peakKIys C HOJIOM)

2,3

Tema 5.4.
Dusuko-xuMUIECKUe
CBOMCTBA

KHCJIOPOAOCOACPIKAIINX

OpraHUYECKUX
COEIMHEHUN

HpaKTI/I‘leCKI/IC 3aHATHUA:

o

Homenkiatypa KuciopoaocoaepKaimx OpraHnuaeckKux
coenuHeHuil. TpuBHanbHas U MeXIyHApOAHAS
HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI
MOJTy4EHUsI CHUPTOB U (PEHOIOB, KAPOOHOBBIX KUCIIOT U
3(UpoB, ATBIETUIOB U KETOHOB. COCTaBIICHHE CXEM
peakuuii (B TOM YUCIIE 10 MPEAT0KEHHBIM LIETIOYKaM
MpEeBpALICHUI ), XapaKTePU3YIOIIUX XUMUYECKUE
CBOMCTBA KHCIIOPOJOCOIEPKAIIUX OPTaHUYECKUX
COoeIMHEHNH




Paznen, tema
JUACIUATUTMHBI

Copepxanne 001e00pa3oBaTebHON YIeOHOM
JMCIUILIMHBI 110 BUJIAM y4eOHOM JIesITeIbHOCTH

OObeM (B akazeM. yacax)

BCETO

B TOM YHCJIC:

B
MHTEPAaKTUBHOU

hopme

B (hopme
[IPAaKTUYECKON
IOJITOTOBKH

Xumuueckue U GU3NIeCKue CBOWCTBA
KHCJIOPOAOCOICPIKALIIX OPTaHUUECKUX COCTUHCHUSI.
[IpoBenenue, HAOMIOACHHUE U ONUCAHUE
JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CITUPTOB,
KaueCTBEHHBIC PEAKITUH OJHOATOMHBIX CITUPTOB
(okucnenue 3tanona okcuaom menu (II)),
MHOTOQTOMHBIX CIIUPTOB (B3aUMOJICHCTBUE IITHIICPUHA C
ruapokcuaoM meau (I1)), anpaernno (okuciacHUE
aMMHaudHbIM pacTBopoM okcuja cepedpa(l) u
runpokcuaom meau (1), B3aumoneiicTBre kpaxmaia ¢
M0JIOM), U3Y4YEHHE CBOICTB pacTBOpPa YKCYCHOM
KHCJIOTBI

YpoBeHb
OCBOEGHUS

Paznen 6 AzoTconepxanirie OpraHn4ecKue COeTMHEHUS

Tema 6.1.
AMMWHEL.
AMHMHOKHCIOTEL.
benku

[IpodeccnonanbHO-OpHEHTHPOBAHHOE
(comeprkaHue MPUKIIATHOTO MOJTYJIs)

coJiepKaHue

Jlexuu

AMUHBI: METUJIAMHUH — IPOCTEUILINI IPEICTABUTEID
AMHHOB: COCTaB, XUMHYCCKOC CTPOCHUEC, (1)I/I3I/I‘-IGCKI/I€ n
XMMHYECKHE CBOICTBA, HAXOXKACHHUE B IIPUPOJIE.
AMUHOKHUCIIOTHI KaK aM(QOTepHbIE OPraHUYEeCKue
coequHeHus. Pu3nuecKkne 1 XUMUYECKUE CBONCTBA
aMUHOKHCIIOT (Ha mpuMepe rnirHa). buonorunueckoe
3HaueHue aMUHOKHUCIOT. [lentnael. benkn kak
MPUPOJHBIE oauMepsl. [lepBryHas, BropudHas U
TpPEeTUYHAsl CTPYKTYpa OeIKOB. XUMHUECKUE CBOICTBA
OeNKOB: THIPOJIU3, ACHATypalisl, KAUeCTBEHHbIE
peakiuu Ha OeNKu

[IpakTHueckue 3aHATHS:

CBoiicTBa a30TOCOAEPIKAIINUX OPraHUYECKUX
coenqruHeHu. PusnueckKre 1 XUMUYECKHE CBOMCTBA

1,2




Paznen, tema
JUACIUATUTMHBI

Copepxanne 001e00pa3oBaTebHON YIeOHOM
JMCIUILIMHBI 110 BUJIAM y4eOHOM JIesITeIbHOCTH

OObeM (B akazeM. yacax)

BCETO

B TOM YHCJIC:

B

B (hopme

MHTEPAKTUBHOM | IIPAKTUYECKOU
¢dopme IIOATOTOBKH

aMHUHOB (PEaKI1H C KUCIO0TaMU U TOPEHUS) U
aMUHOKHCIIOT (Ha mpuMepe rauinHa). Habmonenue u
OIMCaHME JEMOHCTPALMOHHBIX OIBITOB: JIEHATYPAIUS
OEIIKOB MIPH HAarPEBaHUHU, [[BETHBIC PEAKIINH OCIKOB

YpoBeHb
OCBOEGHUS

Paznienn 7 BbICOKOMOJIEKYIJISIPHBIE COEIMHEHUS

Tema 7.1.
[Tnactmaccer. Kayayku.
Bosokna

[IpodeccronanbHO-OPHEHTHPOBAHHOE coJiepKaHue
(comepxaHue MPUKIAJTHOTO MOTYJIs)

[IpakTHyeckue 3aHATHS:

SN

CuHTe3, aHaJIU3 U KJIacCU(pUKALH
BBICOKOMOJIEKYJISIPHBIX coelMHEeHUH. OCHOBHBIE
MOHATHUS XUMHUH BHICOKOMOJIEKYIISIPHBIX COETUHEHUH:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJINMEPU3ALUH, CPEHSAS MOJIEKYJISIPHAs Macca.
OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEMHEHUH — OJMMEPU3ALINS U IOJUKOHACHCALUS.
O3HakoMJIeHHE ¢ 00pa3laMu IPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KayqyKOB:
IJ1aCTMACChI (ITOJIMATHIIEH, MTOJIUIPOIHIIEH,
MOJMBUHUIIXJIOPU /I, TOJIUCTUPOIT); HATYPaIbHbIN 1
CHUHTETUYECKUE Kayuyku (OyTaaueHOBbIH,
XJIOPOTIPEHOBBIN U U30IIPEHOBBII); BOJIOKHA
(HaTypasbHBbI€ (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE
(ameTaTHOE BOJIOKHO, BUCKO3a), CHHTETHYECKHE (KalpOH
Y JIaBCaH)

2,3

KonTtponbhas padora 3

CTpyKTypa U CBOWCTBA OPraHMYECKHUX BEIIECTB (IO
paszzaenam 3-7)

Paznien 8 Xumus B ObITY U

HpOHSBO[{CTBCHHOﬁ JCATCIIbHOCTH YCJIOBCKA

Tema 8.1.
XUMHYECKHE

ITpodeccrnonaabHO-OpHEHTHPOBAHHOE coziepkaHue
(comeprkaHue MPUKIIATHOTO MOJTYJIs)

TCXHOJIOT'HNH

Jlexknuu

2,3




Paznen, tema
JUACIUATUTMHBI

B IOBCEHEBHOU
1 IpoeCCHOHAIBHON
JIEITEIHLHOCTH YEI0BEKa

Copepxanne 001e00pa3oBaTebHON YIeOHOM
JMCIUILIMHBI 110 BUJIAM y4eOHOM JIesITeIbHOCTH

OObeM (B akazeM. yacax)

BCETO

B TOM YHCJIC:

B

B (hopme

MHTEPAKTUBHOM | IIPAKTUYECKOU
¢dopme IIOATOTOBKH

YpoBeHb
OCBOEGHUS

[IpaBuia HKOJIOTUYECKH 11e71eCO00Pa3HOTo MOBEACHUS B
OBITY U TPYAOBOH JEATEIbHOCTH B LIENIAX COXPAHEHUS
CBOETO 3/10POBbs U OKPYXKAIOLIEH IPUPOJHOMN Cpebl,
OIIACHOCTb BO3JICHCTBUS Ha JKUBBIE OPraHU3MbI
OpPraHWYECKUX BELIECTB OTAEIBHBIX KIaCCOB
(YyraneBoaopo/sl, CIUpThl, (PEHOIIBI, XJIOPOPraHUYECKHe
IIPOU3BOJIHBIE, AJIBJIETH/IBI U . ), I0Ka3aTelb
IIPEEIbHO JOIYCTUMOM KOHLIEHTPALMHU U €r0
ucnoJsyib3oBanue. Ponp xumuu B odecnieueHnn
JKOJIOTMYECKOU, SJHEPIreTUUECKOM U MUILEBOU
0€30MaCHOCTH, Pa3BUTUU MEIUIIMHBI, CO3/IaHUN HOBBIX
MaTepHuaoB (B 3aBUCUMOCTH OT BUJa
npoeccnoHaNbHOM 1eATEIbHOCTH ), HOBBIX HCTOYHHUKOB
SHEpruu (aJbTepHATUBHBIE HCTOUHUKU SHEPTUN).
[TonsiTHe 0 HAyYHBIX METOAAX ITO3HAHMS BEIIECTB U
XUMH4eckux peakiuil. [Ipeacrasienns o6 obmux
Hay4HbIX [IPUHIMIAX TPOMBIIUIEHHOTO MOJYyYEHHUs
BaXHEHIIMX BEIIECTB (Ha MpUMepax MpOU3BOJCTBA
aMMHaKa, CepHOM KHUCIIOThI, METaHoJI1a). XUMHUS U
3JI0pOBbE YeJIOBEKa: IIpaBMiIa 6€30MacHOro
MCIOJIb30BaHUs JI€KapCTBEHHBIX IIPENapaToB, ObITOBON
XUMUU B [TIOBCEJHEBHOM KU3HU

[IpakTueckue 3aHsATHS

o

[TpumeHneHne XUMUYECKUX BEIIECTB U TEXHOJOTUH C
ydeToM Oynyiiel mpodhecCuOHATBHOM e TEIbHOCTH.
Pemenne keiic-3a1a4 1o TeMaM: MUAILIEBBIE IPOIYKTHI,
OCHOBBI PallMOHAIBHOTO MUTAHMS, BAXKHEHIIIHE
CTPOUTETHHBIE M KOHCTPYKIIMOHHBIE MaTePUAIbI,
CEeJIbCKOXO035IMCTBEHHOE TPOU3BOJICTBO, KPACKH, CTEKJIO,
KepaMHKa, MaTEPHAIIBI IS DJICKTPOHUKH,




Paznen, tema
JUACIUATUTMHBI

Copepxanne 001e00pa3oBaTebHON YIeOHOM
JMCIUILIMHBI 110 BUJIAM y4eOHOM JIesITeIbHOCTH

OObeM (B akazeM. yacax)

BCETO

B TOM YHCJIC:

B

MHTEPAaKTUBHOU
hopme

B (hopme

[IPAaKTUYECKON
IOJITOTOBKH

HaHOMAaTCpHaJIbl, TCKCTHJILHBIC BOJIOKHA, HCTOUYHHUKHN
SHEPrUH, OPraHNIeCKUe U MUHEPAIbHBIC YIOOpeHUs,
JIEKapCTBEHHBIE U KOCMETUYECKHE TIpenapaTsl, ObITOBAs
XHMHUSI, MAaTEPUAIIBI U3 HCKYCCTBCHHBIX U
CHUHTETUYECKUX BOJIOKOH. 3alllUTa: MPEICTaBICHUE
PE3yNIbTaTOB pELIeHUs Keic-3a1a4 B popMe MUHU-
JOKJIa/1a (JIOMyCKaeTcsl MCIOJIb30BaHNe IpadUIecKuX 1
NPE3EHTAIOHHBIX MaTePHAJIOB)

YpoBeHb
OCBOEGHUS

3a4eT ¢ OLIEHKOH

Hroro

72

14

30




3 VYcaoBus peaqusauuu padoyeii mporpamMmbl  0011€00pa3oBaTeIbHOH Yy4eOHOM
AUCHHUILINHBI

3.1 OueHo4yHble W METOAMYECKHE MAaTepHaJbl M0 001me00pa3oBaTeILHONH Y4eOHOM
AUCIHHIJIMHE

O1leHOYHbIE M METOJMYCCKHE MaTepHaibl 00Ie00pa3oBaTeIbHON y4eOHON TUCIUTUTHHBI
npuBeneHbl B [lpmmokenun 1 Kk paboueidt mporpamme oO0mieoOpa3oBareabHOW  y4eOHOMN
JMCIUILIMHBL, IOCTYI K KOTOPBIM OTKPBIT Ha OGHUIHAILHOM CalTe HHCTUTYTA.

3.2 ®oHA OLIECHOYHBIX CPEACTB N0 001e00pa3oBaTe/IbHONH Y4eOHOM TUCHUIINHE

@oHJ OLEHOYHBIX CPEICTB MO TEKYIIEMY KOHTPOJIIO YCHEBAEMOCTH OOYYaroUIMXCS H
IPOMEXYTOUHOH aTTecTaiiu mnpuBeAeHbl B [lpunoxenunm 2 Kk pabodedl mporpamme
0011e00pa30BaTeNbHON YUeOHOH AUCIUILTUHBI, TOCTYII K KOTOPBIM OTKPBIT Ha O(UIIHAIEHOM caiiTe
UHCTUTYTA.

3.3 IlepeyeHb OCHOBHOM M JONOJHUTEIbHONH y4eOHOM JUTEPATYpPbl, HEOOXOAUMOI 1151
0CBOEeHHs 0011e00pa30BaATEILHOM Y4eOHOM TU CHUIJINHBI

OcHoBHasl yueOHasi TUTEPATypa

1. BacrokoBa, A. T. Amnamutuueckas xumus : yuebnuk / A.T.Bacioxkosa,
M. /1. Benensimuaa. — 4-e u3a. — Mocksa : [lamkoB u K°, 2024. — 156 c. : wn., Tabi., 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 : 2JIEKTPOHHBI.

2. I'punakeBnu, A.M. OOmas u opranmdeckas xumusa : [16+] / A.M. I'punkeBuy ;
Hayunast xuura. — 2-e u3n. — Caparo : Hayunas kuura, 2020. — 236 c¢. — Pexum gocryna: mo
noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=578330. — ISBN 978-5-9758-
1929-1. — TekcT : AEeKTPOHHBIH.

3. MenbaukoBa, O. A. ®DHU3UKO-XUMHUYECKHUE METOJBl HCCIEAOBAHHUA M TEXHUKA
naboparopHbeix pador : yueOHuk / O. A. MenbaukoBa, M. FO. MenbaukoB. — PoctoB-Ha-J/{oHY :
Oenunke, 2024. — 424 c. : un., tabn., cxeM. — (Cpeanee mMeaunuHckoe oOpa3oBaHue). — Pexxum
nocryma: mo mnoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=713598. —
bubnuorp. B kH. — ISBN 978-5-222-35267-0. — TekcCT : 31IeKTpOHHBIH.

4. Oprannueckass xumusi : ydyeonuk : [12+] / W.II fxosnes, E. B.Kysaega,
E. B. ®enoposa [u np.] ; nox pen. U. I1. AxosneBa. — Mocksa : Jupexkr-Menua, 2022. — 312 c. :
Wi., CXEM., TabII. — Pexum J0CTyma: o TIOJTITHICKE. —
URL: https://biblioclub.ru/index.php?page=book&id=683112. — bubmauorp. B ku. — ISBN 978-5-
4499-3085-9. — TekcT : 27eKTPOHHBIH.

JlonoJiHuTeIbHASL YUeOHAas JIuTepaTypa

1. Axpomymikuna, M. M. XuMmuyeckue 3ajayd: MeTampeaMeTHble U TMpPEAMETHHIE
oOpa3oBarenbHbIE pe3yJbTaThl : Yy4eOHO-METOAMYecKoe Tmocodue : B 2 dactax : [12+] /
H. M. AxpomymikuHa, T. H. BanyeBa. — Mocksa : lupekr-Meaua, 2022. — Yacts 1. — 68 c. : ni.,
TalJI. — Pexum JI0CTyTIa: o MOJIMTUCKE.

URL.: https://biblioclub.ru/index.php?page=book&id=685508. — bubmuorp. B ku. — ISBN 978- 5-
4499-2915-0 (4. 1). - ISBN 978-5-4499-3016-3. — DOI 10.23681/685508. — TekcT : 37€KTPOHHBIIA.

2. Axpomymikuna, WM. M. Xumuueckue 3anadu: MeETAnpeIMETHbIE W MPEAMETHBIC
oOpasoBaTenbHbIe pPe3yJbTaThl : y4eOHO-METOAMYecKoe Tmocodume : B 2 dactax : [12+] /
H. M. AxpomymikuHa, T. H. BanyeBa. — Mocksa : lupekr-Meaua, 2022. — Yacts 2. — 60 c. : ni.,
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 : 37€KTPOHHBIA.

3. INa6puensu, O. C. Xumus (6a3oBbiit yposensb), 10 k. / O. C. T'abpuensn, U. T.
Octpoymos, C. A. CnagkoB. — Mocksa : [Ipocsemnienue, 2020. — TekcT : HemocpeCTBEHHBIH.

4. Ia6puensu, O. C. Xumus (6a3oBbiit yposennb), 11 k. / O. C. T'abpuensn, U. T.
Octpoymos, C. A. CnagkoB. — Mocksa : [Ipocsemienue, 2021. — TekcT : HEemocpeCTBEHHBIN.


https://biblioclub.ru/index.php?page=book&id=709878
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5. INa6puensu, O. C. Xumusa (6azoBeiii ypoBenb), 11 k. / O. C. INabpuensu, U. T.
OctpoymoB, C. A. CnagkoB. — Mocksa : [Ipocsenienue, 2022. — TekcT : HENOCpeICTBEHHBIN.

6. Epemun, B. B. Xumus (yrnyonennsiii ypoBens), 10 ki1. / B. B. Epemun. — Mockaa :
ITpocsemienue, 2021. — TekceT : HENOCPEACTBEHHBIM.

7. Epemun, B. B. Xumus (yrinyoOnennsiii ypoBens), 11 k. / B. B. Epemun. — Mockaa :
[Tpocsenienue, 2022. — TekcT : HENOCPEACTBEHHBIH.

8. Pymsutuc, I'. E. Xumusa (6azoBwiii ypoBenb), 10 km. / I'. E. Pymwurtuc, ®. T.
®enbaman. — Mocksa : [Ipocsenienue, 2020. — TekcT : HenocpeACTBEHHBIH.

9. Pymsutuc, I E. Xumusa (6azoBwiii ypoBenb), 11 xim. / I'. E. Pymsuruc, ®. TI.
®enpaman. — Mocksa : [Ipocsenienue, 2020. — TekcT : HEMOCPEACTBEHHBI.

Ilepuoguyeckas Jureparypa

1. Kpuocdepa 3emmu / ri. pen. B. II. MenpaukoB ; yupen. CO PAH, Huctutyr
kpuocoepsl 3emnu TromHLI[ CO PAH, Uucturyr mepsnoroBenenus uM. I1.U. MensaukoBa CO
PAH. — Hosocubupck : CO PAH, 2022. — Pexum pnpocryma: mo mnoxamucke. — URL:
https://biblioclub.ru/index.php?page=journal red&jid=69 8931 (mara obpamenus: 10.03.2023). —
ISSN 1560-7496. — TekcT : 31eKTPOHHBIN.

2.XuMus B MHTEpecax yCTOWYMBOTO pa3BuThs / Ti1. pea. 3. P. Mcmarunos ; yupen. CO PAH.
— Hosocubupck : CO PAH, 2023. — Tom 31, Ne 1. — 130 c. : cxem., Tabn. — Pexxum goctyma: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=699854. — ISSN 0869-8538. —
TexcT : 3IeKTPOHHBIN.

3.U3Bectust Beicux yueOHBIX 3aBeneHuil. CeBepo-KaBkasckuil pernon. EcrecTBeHHbIE
Hayku / . pen. B. U. KomecuHukoB ; yupen. JlarectaHCKu TOCyIapCTBEHHBIH TEXHUYECKUUN
yHuBepcuTeT. — PoctoB-Ha-/lony : FOxubii denepanbublii yausepcuret, 2020. — Ne 3. — 133 ¢. —
Pexxum nocryma: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=613877. —
ISSN 1026-2237. — DOI 10.18522/1026—2237. — TeKCT : 3JeKTPOHHBIA.

3.4 Ilepeuenb pecypcoB HH(POPMANMOHHO-KOMMYHMKAUMOHHOH ceTu HHTepHeT M
HH(OPMANMOHHBIX TEXHOJIOTHI, He00XOAUMBIX JJf OCBOEHHsI 001Ie00pa3oBaTEILHOM
Y4eOHO#l JMCIUIIIHHBI

1. eLIBRARY.RU : nayunas snexTpoHHas 6ubnuoreka : cait. - Mocksa, 2000 -. - URL:
https://elibrary.ru. - Pexxum goctyma: s 3aperucTpup. Mojb3oBaresaen. - TEKCT : AIeKTPOHHBIN.

2. ONLINE.VIEPP.RU: caiitr / MBOY «BomkCKuif HHCTUTYT 9KOHOMHUKH, TIEIarOTHKU U
npaBa». — Bomkckuii, 2020 - . — Pexxum gocryma: https://online.viepp.ru/. — Pexxum noctyna : s
aBTOPU3. NIOJIB30BATENEH. — TEKCT : AIEKTPOHHBIN.

3. Bomkckuii HHCTUTYT SKOHOMHWKH, TEJarorukd u mpasa : caiit / MBOVY «Bomxkckwuii
MHCTUTYT SKOHOMMKH, NIEIarOTUKH U IpaBay. — Bomkckuii, 2006. — OGHOBISETCS B TEUEHUE CYTOK.
— Pexxum nocryna: http://www.viepp.ru/. — TekcT : 2IeKTPOHHBIH.

4. Epunas xonekuus MUQpoBBIX 00pa3oBaTeIbHBIX pecypcoB : caiiT. - Mockaa, 2005. -
Oo6nossercs B Teuenue cytok. — URL: http://school-collection.edu.ru. - TekcT : 3eKTpOHHBIHA.

5. Enmnoe oxHO mocTyna k oOpa3oBaTeibHBIM pecypcaM: ¢enepaiabHbIi MmopTan : caur. -
Mocksa, 2020.- Oo6noBisiercss B Tedenue cyrtok. - URL: http://window.edu.ru. — Tekcr :
JJIEKTPOHHBIN.

6. KubepJlennnka: HaydHas SJEeKTpOHHas OuOmmoreka : caiiT. — MockBa, 2020. -
Oonosmstercs B Teuenue cytok. - URL: https://cyberleninka.ru. - Teker : aieKTpoHHBIH.

7. ®enepanbhblii moptan «Poccuiickoe odpaszoBanuey : caitt / Yupenurens @PI'AOY 10
LIPTOIT u UT. - Mocksa, 2002. - O6HoBnsieTcss B Teuenue cyrok. - URL: http://www.edu.ru. —
Teker : 31MeKTPOHHBIN.

8. ®enepanbHbIN LEHTP MH(GOPMAIIMOHHO-00Pa30BaTENbHBIX PECYPCOB : CalT. - MOCKBa,
2020. - O6HoBsieTcst B Teuenue cytok. - URL: http://fcior.edu.ru. — Tekcr : 211€KTpOHHBIA.

9. ®ectuBanp nemarormyeckux uaend «OTKPHITBIN ypok» : caiit / Yupemutens W/
«[TepBoe centsnOps». - Mocksa, 2020. - O6HOBsIeTCs B TeueHue cyTok. - URL: http://urok.1sept.ru.
— Tekcer : 27eKTPOHHBIH.


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

10. DnextpoHHas OubIMOTEUHAsT CUCTEMa «YHUBEpCHUTETCKass OnbmnoTeka onliney» : cailT /
Nupekr-Meaua. - Mocksa : [lupekr-Meaua, 2006. - URL: http://biblioclub.ru. - Pexxum mocryma:
10 MOAMUCKE. - TEeKCT : 3EKTPOHHBIMN.

IlepeueHsb NporpaMMHOro oboecneyeHns :

1. Microsoft Office Standard 2016;

2. Microsoft Windows 10 Pro;

3. Cnpasounas npaBoBas cuctema (CIIC) Koncynprantllnroc;

4. AUBC «MAPK-SQL» (Bepcus 1.8).

Ilepeyenb mnpodeccHOHANBHBIX 0a3 JAaHHBIX M HHQMOPMANMOHHBIX CIHPABOYHbIX
cucTeMm:

1. AUBC «MAPK-SQLy.

2. Cnpasounas npaBoBas cucrema (CIIC) Koncynprantlnroc (0OHOBISETCS TOCTOSTHHO).

3.5 MarepuajbHo-TexHHYeckasi 0a3a, HeoO0XoAuMas Js1  OCYHIeCTBJIEHHS
00pa30BaTeJbLHOIO NpoLecca no 001eodpa3oBaTeJJbHOH y4eOHOM TUCIUIIINHE

Jlnst  ocBoeHusi 00meoOpa3oBaTeNbHOW y4eOHOW AMCHUIUIMHBL TpeOyercss ydeOHas
ayautopus. JIEKIMOHHBIE M TNPAKTUYECKUE 3aHATHS PEKOMEHIYeTCS IPOBOJUTH B ayJUTOPHH,
OCHAILEHHOW MYJbTUMEAUNHBIMU CPEACTBAMHU (IIPOEKTOP U Ip.).

[TpakTHueckue 3aHATHS PEKOMEHAYETCSl MPOBOIUTH B y4eOHOH ayIUTOPUH, OCHAIICHHOM
NEPCOHANBHBIMA ~ KOMIIBIOTEpaMH, HMH(OOPMAIMOHHBIM, MPOrPaMMHBIM W amlapaTHBIM
oOecrieueHHEM  JIOKQIbHOW KOMIBIOTEPHOH CETH, HWH()OPMAIMOHHBIM W  IPOrPaMMHBIM
oOecnieueHreM rinodanbHON ceTu MIHTepHeT.

Opranmszanuss 00pa30BaTeNbHONW JEATENBHOCTH TO 00mieoOpasoBaTenbHON — yueOHOU
JMCIUIUIMHE  TMOCPEJCTBOM  3JIGKTPOHHOTO  OOYYEHHsI OCYIICCTBIISICTCS C IMPHUMEHCHUEM
TEXHHYECKHX CpPEACTB, a TaKkKe HHPOPMAMOHHO - TEJIEKOMMYHUKAIIMOHHBIX  CeTeH,
o0ecrieynBalOIIUX TMepeady MO JIMHUSAM CBS3M yKa3aHHOHW HHGOpMaIy, B3auMOJCHCTBUE
00YyYaIOUIMXCS U MEAarorn4ecKuX pabOTHUKOB.

[Tomemienust Ui CaMOCTOSITEIBHON Pa0OThI OOYYAIOIIMXCS JTOJDKHBI OBITH OCHAICHBI
KOMITBIOTEPHOI TEXHUKOW ¢ BO3MOXKHOCTBIO MOAKIIIOUEHUs K cetu «VHTepHeT» U obecnieueHreM
JOCTyIIa B 3JIEKTPOHHYIO HH(POPMaMOHHO-00pa30BaTeNbHYIO CPELy HHCTUTYTA.
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