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1. OO6mras xapakTepucThKa pabouei mporpamMmbl 0011e00pa30BaTEIBHOTO
y4eOHOro mpeaMera

1.1. Mecto npenMeTra B CTPYKType OCHOBHOM 00pa30BaTEIbHOM MPOTrpaMMBI

O0611e00pa3oBaTEIbHBINA YUEOHBIN MpeaMeT « XUMHUS SBISIETCS 0053aTebHOMN
JacTbio  001Ie00pa3oBaTeNbHOTO  LHMKJIA  00pa30BaTeIbHOW MPOTpaMMBI IO
cnenuanbHocTH 09.02.11 Pa3zpaboTka 1 yrpaBieHUE IPOrpaMMHBIM 00ECIIEUEHHUEM.

1.2.11enu 1 nuaHupyeMbie pe3yabTaThl OCBOCHUS 00111€00pa30BaTEILHOTO MPeIMeTa
1.2.1. lenp o6meo6pa3oBaTeILHOIO MPEIMETA

ConepxaHue TporpaMMbl  001I€00pa30BATENIBHOTO  y4eOHOTO TpeIMeTa
«XUMHS HaNPaBJICHO HA JOCTUKEHUE CICAYIOIIMNX LIEJICH:

) dbopMupoBaHUE CHUCTEMbl XUMHUYECKMX 3HAHUW KaK BaKHEWIIEH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHUPA, B OCHOBE KOTOPOW JEXkat
KJIFOUEBbIE MOHATUSI, (YHIAMEHTAJIbHBIC 3aKOHBI M TEOPUHM XMUMHUHU, OCBOCHHE SI3bIKA
HAayKWd, YCBOGHME U  IOHUMAHUE  CYIIHOCTH  JIOCTYNHBIX  00O0OIIEeHU
MHUPOBO33PEHYECKOr0 XapaKTepa, O3HAKOMJIEHHE C MCTOPHENM HUX pa3BUTUA U
CTaHOBJICHHS;

) dbopMupoBaHWEe W pa3BUTHE TMPEIACTABICHUNH O HAYYHBIX METOJax
MO3HAHUSI BEIIECTB M XHUMHUYECKUX PEAKIUM, HEOOXOAUMBIX MJisi TPUOOpETEeHHS
YMEHUM OPUEHTUPOBATHCSI B MUPE BEILIECTB U XUMUUECKUX SBICHUN, UMEIOIINX MECTO
B IIPUPOJIE, B IPAKTUYECKOMN U ITIOBCEHEBHOM KU3HU;

) pa3BUTHE yMEHUH U  CIOCOOOB  JICSITENIBHOCTH, CBSI3aHHBIX C
HaOII0JICHUEM U OOBSICHEHHEM XMMHUYECKOT0 IKCIIEPUMEHTA, COOJIFOACHUEM MPaBUII
0e3011acHOr0 OOpaIeHus ¢ BEIICCTBAMM.

3agaun 0011e00pa30BaTENHLHOIO YUEOHOTO MpeIMeTa:

1)  copmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKUX
IIPOLIECCOB U SIBIICHUM B OKPYIKAIOIIEH CPEJIE, a TAKXKE UX CBA3b C LEIOCTHOM HAYYHOH
KApTUHOW MHUPA U IPYTUMHU €CTECTBEHHBIMU HAYKAMU;

2)  pa3BHUTHh yMEHUS COCTABIATH (POPMYIIBI HEOPTAHUYECKUX U OPTAaHUIECCKUX
BEILIECTB, YPABHECHUSI XUMUUYECKUX PEAKIINH, 00BSICHATH UX CMBICI, HHTEPIIPETUPOBATH
pe3yJIbTaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopMUpOBaTh HABBIKM TMPOBEJICHHUS MPOCTEUIMX XUMHUYECKUX
AKCIICPUMEHTAJIbHBIX ~ MCCJICAOBAaHUNA C  COOJIIOJCHWEM TMpaBmwil  0e30MacHOTo
oOparieHus ¢ BEIIeCTBaMH U JIa0OpaTOPHBIM 000PYI0BaHUEM;



4)
uHbOpMAITHIO

pPa3BUTh
XAMHUYECKOTO

YMCHUA HaXOIHNThb,

XapakTepa U3

AHAJIU3HUPOBATH )41
Pa3IN4YHbIX

UCIIOJIb30BATh
UH(OPMAITMOHHBIX

UCTOYHHUKOB, BKJIIOUYasi y4eOHYIO JUTEpaTypy, HaydHble MyOJUKAlUd U HMHTEPHET-

pecypcesl;
5)
JCSATCILHOCTH U

chopMHpOBaThH

YMEHUS
XUMUAYECKUX TPUPOIHBIX,

IIPOTrHO3UPOBATH

MOCHEJICTBUSA  CBOEU

OBITOBBIX U IMPON3BOACTBCHHLIX

IMponcCCOB, YUYUTHIBAA BO3MOKHBIC 9KOJIOTHYCCKHUEC 1 COIUAJIBHBIC BO3I[CI>10TBPI$I;

6)

chopMUpoBaTh TOHUMAHHE 3HAYUMOCTH JIOCTHKCHHH XUMHUYECKOM

HAyKW W TEXHOJIOTHHN IS Pa3BUTHs COIMAIBLHOM WM TMPOW3BOJCTBEHHON cdep ¢

YMEHHEM MPUBOJUTH MPUMEPHI UX IPUMEHEHUS B Pa3INUHbIX cepax KU3HU.

1.2.2. Tlnanupyembie pe3yJbTaThl OCBOCHHS 00I1€00pa30BaTEeILHOTO MpeaMeTa B
cootBeTcTBHM ¢ I'OC CIIO u Ha ocHoBe PT'OC COO

Oco0oe 3HaueHue MpeaAMET UMEET IpH (POPMUPOBAHUM U Pa3BUTUU OOIIMX U

npodecCHOHATbHBIX KOMITCTCHITHI:

Ko 1 sHaumenoBanue

HJ'IaHI/IpyeMLIC PE3yJIbTaThl OCBOCHUA MPEAMETA

bopmMHUpyeMbIX O6utre I
KOMIIETCHIIMH (TMYHOCTHBIC, METATPEIMETHBIEC) PEIMETHRIE
OK 01. BsiOupats JInyHOCTHBIE pe3yNbTaThl NOJKHBI | JucuuruimHapHbie pE3YIIbTAThI
CHOCOObI pelIeHus | OTpa)kaTb B YaCTH: JOJIKHBL OTPAXKATh:
3a1a4 _ TPYZIOBOT'O BOCITUTAHHS: 11P6 01. c(hOpMUPOBAHHOCTh
npodeccHOHaTEHON TFOTOBHOCTb K TPYJy, OCO3HAHME | IIPEACTABICHUIA: o XUMUYECKON
eI TEIIBHOCTH LIEHHOCTHA MACTEPCTBA, | COCTABISAIOIIEN €CTECTBEHHOHAYYHOU
MIPUMEHUTEIHHO K TpyAomooue; KapTUHBI MHpa, pOJH XUMHH B
pasinuyHbIM | TOTOBHOCTbH K AKTUBHOU | IO3HAHUM  SBJICHUW NPUPOIBI, B
KOHTEKCTaM JESITEIbBHOCTH TEXHOJIOIMYECKOH | (OpMUPOBAHUU MBIIUIEHUS u
Y COLIMAJIbHOM HAIPaBJICHHOCTH, | KYJBTYpPbI JIMYHOCTH, ee
CIIOCOOHOCTh WHULMUPOBATh, | (QYHKIMOHAJIBHON I'PaMOTHOCTH,
IUTAHUPOBATh M CaMOCTOSITENIHO | HEOOXOAUMOMN JUIst peureHust

BBITIOJIHSATH TAKYIO I€ATEIIbHOCTE;
UHTEpEC K pasNu4HbIM cdepam

pohecCHOHATLHOM
JEeSITEIIbHOCTH.
MerarnpenmMeTHbIe pe3yIbTaThI
JIOJKHBI OTpakaTh:
OBnanenue YHUBEpPCAIbHBIMU
y4eOHBIMH MO03HABATEIbHBIMU
JICUCTBUSAMMU:

| a) 0a30BbIE JIOTHIECKHE JICHCTBHSL:
CaMOCTOSTENIEHO (POPMYITHPOBATH
U aKTyalu3upoBaTh IMpolIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
yCTaHABIMBATh  CYIIECTBEHHBIH
MNPpU3HAK WX OCHOBAHUA [JIA

CpaBHCHHUHA, KJ'IaCCI/I(bI/IKaHI/II/I )41

MPAKTUYCCKUX 3ada4 U 3KOJOI'MYCCKU
00O0CHOBAaHHOTO OTHOIIICHHUSI K CBOEMY
3JI0POBBIO U TIPUPOJTHOI Cpeie;

I1Po6 02. BJIaJCHUE CUCTEMOU
XUMHUYECKUX 3HAHUH, KOTOpast
BKJIIOYAET: OCHOBOIIOJIAraroII1e

MOHATHUS (XUMUYECKUN HIIEMEHT, aTOM,
AIIEKTPOHHAsI 000JI0YKa aroma, s-, p-,
d-31eKTpoHHBIE OpOUTAM  aTOMOB,
WOH, MoOJIeKya, BaJICHTHOCT,
AJIEKTPOOTPULIATEIBHOCTh,  CTENEHb
OKHCJICHUS, XUMHUYECKasi CBA3b, MOJb,
MOJIIpHAasi Macca, MOJISIPHBIM 00BeM,
YTIEPOAHBIN CKeNeT, QyHKIIMOHATbHAS
rpyIIa, paaukai, U30Mepus, H30MePhI,
TOMOJIOTUYECKUN  psi, TOMOJIOTH,

2




KOI[ 1 HAUMCHOBAHHC

[Inanupyemsle pe3ynbTaThl OCBOCHUS IIPEAMETA

hopMupyeMbIX O61mue
KOMITCTCHIUH (JIMYHOCTHBIE, METANPEIMETHBIE) HpemverHie
00001IeHMS; YTJIEBOJIOPOJIBI, KHUCJIOPO/I- u
| ompedesATh LENH AEATENbHOCTH, | a30TCOASPIKAIIHE COEIMHEHMUS,

3a71aBaTh MapaMeTPbl U KPUTEPUU
HX JOCTHKCHHS;
BBIABJISIT  3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B
paccMaTpUBAEMBbIX SIBJICHUSIX;
BHOCHTD KOPPEKTUBBI B
eI TEILHOCTD, OILICHUBATh
COOTBETCTBUE pe3yJIbTaTOB
LEJIsIM, OILICHUBATh pHUCKH
MOCIEACTBUI 1€ TEILHOCTH.
0) 6azoBbIe HCCIIEI0BATENIbCKUE
JIEUCTBUSL:

| Buajerb  HABBIKAMH y4eOHO-
HCCIIEIOBATENLCKON U ITPOEKTHOU
JIeSITCIbHOCTH, HaBBEIKAMH
paspeleHus mpoodieM;
BBLISIBIIATE MIPUYUHHO-
CJIEICTBEHHEIC CBSI3H H
aKTyaJIM3UPOBATH 3ajauvy,
BBIJIBUTaTh TUIIOTE3Y €€ PEILICHHUS,
HaXOJUTh apryMEHThI JUIS
JIOKa3aTeIbCTBa CBOUX
YTBEPKJICHHI, 3a/1aBaTh
napaMeTpbl H KpUTEPUHU
peLICHHUS;
AQHAJM3UPOBATh IOJIyYEHHBIE B
xoje peLeHus 3a1a4n
pe3yibTaThl, KPUTHUYECKU
OLICHUBAaTh HX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh HM3MEHEHUE B
HOBBIX YCJIOBUSIX;

YMCTH MNEPECHOCUTD 3HaHUA B

MO3HABATCIBHYHO W IPAKTHYCCKYIO
o0iactu KUBHCACATCIIbHOCTH.

OMOJIOTUYECKH aKTHBHBIE BEIIECTBA
(yrneBompl, >KUpBI, OENKH), MOHOMED,
HOJIMED, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE ~ COEAMHEHMUS,
KpUCTANTMYECKass  PEIIeTKa,  THIIBI
XMUMUYECKHUX peakuil (OKHUCIUTEIbHO-
BOCCTaHOBHUTEIILHBIE, IK30-U
HHJIOTEPMHUYECKHE, PEaKLUN HOHHOTO
oOMeHa), pacTBOp, BJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, 3JEKTPOIUTHYECKAs
JUccoLranus, OKHCITUTEIIb,
BOCCTAHOBUTEIIb, CKOPOCTh
XUMHYECKOW pEeaKkIuh, XHUMHUYECKOe
paBHOBECHE), TEOPHUH U  3aKOHBI
(Teopusi ~ XMMHUYECKOTO  CTPOCHHUS
OpraHHYeCKHUX BEIICCTB AM.
byrneposa, TEOpUs
AIIEKTPOIUTUYECKOW  TUCCOLIMAINH,
MIEPUOTUYECKUI 3aKOH J.N.
MenpeneeBa, 3aKOH  COXpaHEHHS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN S3BIK XUMHUH,
(dakTosoruyeckue CBEJICHUS 0
CBOIICTBaX, cOCTaBe, IMOJYYCHUH U
0e301acHoOM HCII0JIb30BAHUU
BOXHEHIINX  HEOPraHUYEeCKHUX U
OpPraHMYeCKHUX BEIIECTB B OBITY W
MPAKTUYECKON JEeSITEIbHOCTH
YeJI0BEKa;

IIP6 03. chopMuUpOBAHHOCTh yMEHUI
BBISIBIISITh XapaKTEPHbIE NPU3HAKUA |
B3aMMOCBS3b HW3YYEHHBIX TOHSATHUH,
PUMEHSTh COOTBETCTBYIOIIINE
MOHSTHUSL TPU OMHCAHUU CTPOEHUS U
CBOMCTB HEOPraHUYECKHUX u
OpraHMYeCKUX  BEIIeCTB M  HUX
NIPEBpAILEHHIA; BBISBIATH B3aUMOCBS3b
XUMHUYECKHX 3HAaHUM C MOHATHSIMH U
NpeCTaBICHUAMU JIPYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;
I1P6 04. chopMUPOBAaHHOCTH YMEHHIA

HCIIOIB30BaTh HaNMEHOBAaHHUA
XUMHYECKHUX COeJUHEHUN
MEKTyHapOHOTO cor03a

TCOPETUUECKON M MPUKIAJTHON XUMHHU




Kon 1 naumeHoBaHue
(dbopMupyeMbIX
KOMIIETeHIIUH

[Inanupyemsle pe3ynbTaThl OCBOCHUS IIPEAMETA

O61mue
(JIMYHOCTHBIE, METANPEIMETHBIE)

[IpenmeTtHbie

Y TPUBHAJIbHBIE Ha3BAaHUS BaXKHEHIINX
BELIECCTB (aTHIIEH, aleTHUJIEH,
runepud, ¢eHon, GopManbaeru,
YKCYCHasl KUCJIOTa, IVIMLHH, yrapHbIA
ras, YrJeKuCIblii Ta3, aMMHuak,
raiieHasi U3BeCTb, HETaleHasi U3BECTb,
MUTHEBAs COJla U APYTUX), COCTABIATh
bopmybl HEOPraHUYECKUX "
OpraHMYECKUX BELIECTB, YpPaBHEHUS
XUMUYECKUX PEaKUUH, OOBICHATH HUX
CMBICIT; TIOATBEPXAATh XapaKTEpHbIE
XUMHUYECKHE  CBOMCTBAa  BEILIECTB
COOTBETCTBYIOIIMMHU 3KCIIEPUMEHTaMU
U 3aIUCSIMH YPAaBHEHMH XHMHYECKUX
peakuui;

I1P6 05. chopMUPOBAaHHOCTH YMEHUI
YCTaHABIIMBATh MIPUHA/IEKHOCTD
U3yUYEHHBIX HEOpraHMYEeCKUX U
OpraHUYECKHUX BEIECTB K
OIpeNieIeHHbIM KJIaccaM M TpyInam
COCIMHEHUI, XapaKTepu3oBaTh UX
coCTaB M BaKHEWIIME CBOMCTBa,
OIpEENATh BUJIbl XUMUYECKUX CBSI3EH
(KoBajIeHTHas, HOHHas,
MeTaJlJIn4ecKasi, BOJOPOJIHAsA), THIIbI
KPUCTANINYECKUX PELIETOK BEIECTB;
KJIAaCCU(PUITUPOBATH XUMHUYECKHEC
peaKIuu;

I1P6 07. chopMUPOBAaHHOCTH YMEHHIA
IPOBOAMUTH PACYETHl MO XUMUYECKUM

dbopmysaM U ypaBHCHHUSIM XUMHUYECKUX

peakuuii C HUCIOJIL30BAaHUEM
(bU3UIECKUX BEJIUYMH,
XapaKTEPU3YIOLIUX BEIeCTBa c

KOJIMYECTBEHHOW CTOPOHBI: MAacChl,
o0beMa (HOpMallbHbIE YCIIOBUS) Ta30B,
KOJINYECTBA BEIECTBA; HCIIOJIB30BAThH
CUCTEMHbBIC XWMHUYCCKHE 3HAHHS IS
NPUHATHS PEIICHUH B KOHKPETHBIX
’KM3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C

BC€IICCTBAMU U UX IIPUMCHCHUCM.

OK 02. Ucnionp3oBath

COBpPEMEHHBIE
cpencrsa IIOMCKa,
aHaiamu3a U

JIM4YHOCTHEIE pPE3YJIbTaThl OOJIKHbBI
OTpaXaTb B HaCTHU:
HECHHOCTH HAYYHOI'O [TIO3HAHUA:

chopMHpPOBAHHOCTH

JucnuniuHapHbie (mpenMeTHbIE)
PE3yIbTATHI U JIOJDKHBI OTPaXaTh:

I1Po  06. BIIaJICHUE OCHOBHBIMU
METOAAMH  HAYYHOTO TIO3HAHUS




KOI[ 1 HAUMCHOBAHHC

[Inanupyemsle pe3ynbTaThl OCBOCHUS IIPEAMETA

(bopMHUpyeMBIX OO0uue n
KOMITCTCHIUH (JIMYHOCTHBIE, METANPEIMETHBIE) PEIMETHEIS
UHTEpIIpETALUU MHUPOBO33PEHUS, BEUIECTB U XHUMHUYECKHUX SBJICHUH
uHpopManuy, U COOTBETCTBYIOIIIETO (Habmonenue, U3MEpEHHE,
H(pOpPMaLMOHHbIE COBPEMEHHOMY YPOBHIO Pa3BUTHSI | SKCIIEPUMEHT, MOJICJINPOBAHUE);
TEXHOJIOTUHU TSt HayKH u obmectBenHoit | ITP6 07. chopmMupoBaHHOCTh YMEHHI
BBIIIOJIHEHUST  3a/1a4y IPAKTUKH, OCHOBAaHHOIO  Ha | IPOBOJUTH PACYEThl [0 XUMHYECKUM
npogeccuoHaIbHON Jaore KyJbTYp, | popMysiaM U ypaBHEHUSAM XUMHUYECKHX
JESTeNbHOCTU CHOCOOCTBYIOLIETO  OCO3HAHUIO | peakuuil c UCIOJIb30BaHUEM
CBOET'0 MECTa B MOJUKYJIBTYPHOM | (PU3UUECKUX BEJIMYHH,
MUDE; XapakTepU3yHOIIUX  BellecTBa  C

COBEPILEHCTBOBAHUE S3bIKOBON U
YUTATEIbCKOM  KYJBTYpbl — Kak
CpelcTBa B3aUMOJCUCTBUSA
MEXIy JIIOABMM M IIO3HaHHUSA
MUpa.

MeramnpenmMeTHbIe pe3yIbTaThI
JIOJKHBI OTpaXkaTh:
OBnanenue YHUBEpPCAIbHBIMU
y4eOHBIMU M03HABATEIbHBIMU
JNEUCTBUSAMMU:

| B) pabota ¢ uH(pOpMALKEi:

BJIQ/IETh HAaBBIKAMHU IOJTYYEHHUS
uHbOpMallMl W3 HCTOYHHUKOB
pPa3HbIX THUIIOB, CaMOCTOSATEIbHO
OCYILECTBIISATh TIOMCK, aHAJIU3,
CUCTEMAaTHU3aL1I0 u
UHTEpIIpEeTalui0  HHPOpMAIIH
pa3IuYHbIX BUJOB U (dopM
MIPEICTABIICHMUS;

CO3/1aBaTh TEKCThl B Pa3JIMYHBIX
dbopMaTax ¢ yueToM HazHAYCHHS

uHpOpMaIUU u LEJIEBOH
ayJIUTOPHH, BBIOMpas
ONTUMAJIbHYIO bopmy
MPEJICTABICHHS U BU3YyaIU3alliu;
OIICHUBATh JIOCTOBEPHOCTb,

JICTUTUMHOCTDB I/IH(I)OpMaI_II/II/I, €C
COOTBETCTBHC IMpaBOBbBIM u
MOPAJIbHO-3THUYCCKUM HOPpMaM;,

BJIAICTh HABBIKAMH PACIIO3HABAHUA U

3aILUTHI nH(popManuu,
nH(pOPMaLMOHHON 0e30MacHOCTH
JMYHOCTH.

KOJINYECTBEHHOM CTOPOHBI: Macchl,
o0bema (HOpMaJlbHbIE YCIOBHSI) ra3os,
KOJINYECTBA BEIIECTBA; HCIIOJIb30BaTh
CHUCTEMHBIE XWMHUYECKHE 3HAHUS JUIS
OPUHATHS pPELIeHUH B KOHKPETHBIX
KU3HEHHBIX CHTYallUsX, CBSI3aHHBIX C
BEIIECTBAMH U MX IPUMEHEHUEM;

ITP6 08. chopMHUPOBAHHOCTH YMEHUH

TUTAHUPOBATH u BBITIONTHSATh
XUMHUYCCKHHA SKCTIIEPUMEHT
(mpeBparteHus OpraHUYeCKHUX

BEIIECTB MPH HATPEBaHHH, ITOyICHUE
TUJIEHa U H3Yy4YEHUE €ro CBOMCTB,
Ka4eCTBEHHBIE PEAKIINHU Ha AJIbJICTU/IbI,
Kpaxmail, YKCYCHYIO KUCIIOTY;
JIeHaTypalys OCIKOB IPH HAarPEBaHUH,
L[BETHbIE PEAKIIUU OEIKOB; MIPOBOIUTH
peakiuu HMOHHOTO obmeHa,
OIpeNieNATh Cpeay BOJHBIX PACTBOPOB,
Ka4eCTBEHHBIC pEaKkiuH Ha Cyibdar-,
KapOOHAaT- U XJOpPHUJA-aHUOHBI, Ha
KaTHOH aMMOHHUS; pemaThb
HKCIIEPUMEHTANIbHBIE 33J]auy 110 TeMaM
"Metamnel" u "Hemeramnsl") B
COOTBETCTBUH C IpPABUIAMHU TEXHHUKH
0e3omacHOCTM HpH  OOpallleHuu C

BEIIECTBAMHU " n1abopaTOPHBIM
000py1I0BaHUEM; MPEACTABIATh
pe3yIIbTaThI XHUMHYECKOTO
JKCIIeprMEeHTa B  ¢GopMe  3aIlucu
ypaBHEHHIA COOTBETCTBYFOIIUX

peakmii 1 (GOpMyIUPOBATH BBIBOIBI
Ha OCHOBE DTHUX PE3YJILTATOB;

ITP6 09. chopMUpPOBaHHOCTH YMEHUS
aHAJM3UPOBAThH XUMHUYECKYIO
uH(pOopMaluIo,
pa3HbIX

MacCOBOU

Mojlyyaemylo W3
HMCTOYHHUKOB (cpencts

uH(popManuu, CeTh




Kon 1 naumeHoBaHue
(dbopMupyeMbIX
KOMIIETeHIIUH

[Inanupyemsle pe3ynbTaThl OCBOCHUS IIPEAMETA

O61mue
(JIMYHOCTHBIE, METANPEIMETHBIE)

[IpenmeTtHbie

WNutepHet u npyrue).

OK 04. 3ddextuHO
B3aHMOJCUCTBOBAThL U

paborartp B
KOJIJICKTHBE u
KOMaHJ1e

JIMYHOCTHBIE PE3yJbTaThl JIOJKHBI
OTpa)kaTh B YaCTH:
IPaXKIAHCKOTO BOCITUTAHMS:

| TOTOBHOCTH BECTH COBMECTHYIO
JeATeIBHOCT B HHTEpecax
rpakJaHCKOTO OOIIIeCTBa;
YMEHHE B3aUMOJCHCTBOBATh C
COAJIbHBIMA HWHCTUTYTaMHU B
COOTBETCTBUH C UX QYHKIHAMH U

Ha3HA4YCHHUEM.

MertanpeameTHbie pe3yNbTaThI
JOJKHBI OTpaXkaTh:

OBnanenue YHUBEpPCAIbHBIMU

KOMMYHHUKATUBHBIMH JICHCTBHUSIMHU:
0) COBMECTHasl IeITEIIbHOCTD:

| moHMMarb M WMCIOJB30BATh
MPEUMYIIEeCTBa KOMAaHJIHOHW H
WHINBUIYAIBHON pabOTHI;
MPUHUMATh IEJIM  COBMECTHOM
JESITEIIbHOCTH, OPTaHU30BHIBATh
1 KOOPJIWHUPOBATH JCUCTBUS IO
ee  JOCTIDKEHMIO: COCTaBJIATH
MJaH JEeWCTBUM, pacCHpenesiTh
poi  C  y4eTOM  MHEHUH
YYaCTHUKOB o0cyxaTh
pe3yIbTaThl COBMECTHOU PabOTHI.

OBnageHue YHUBEpCATbHBIMHU
PETYISITHBHBIMU JICHCTBUSMH:
T') IPUHATHE ce0s U APYTHUX JIIOJICH:

I MPUHUMATH MOTUBBI 1 QPTYMEHTHI
JIpyTUX JIIOJIEM TIpyU  aHalu3e
PE3yNbTATOB ACITEIHLHOCTH;
MpU3HaBaTh CBOE MPABO M IPABO
JIPYTHX JIFOJICH HA OLTHOKMY;

pa3BuBaTh CIIOCOOHOCTH TIOHMMATh

MHUP C IO3UIHU APYTOro 4CJIOBCKaA.

JlucuurmuHapHbIe (mpenMeTHEIE)
PE3yJIbTAThI U JOJKHBI OTPAKATh:
ITP6 08. chopMupOBaHHOCTh yMEHUU

IUTaHUPOBATh u BBINOJIHATh
XUMHUYECKUN 9KCIIEPUMEHT
(mpeBpartueHus OpraHUYEeCKUX

BEILIECTB MIPU HArpeBAHUM, MOJYYEHUE
STUJIEHA W M3YYEHHE €ro CBOMCTB,
Ka4eCTBEHHbBIC PEAKIIMU HA aTbJIETUIbI,
Kpaxmaii, YKCYCHYIO KHCIIOTY;
JeHaTypalus OeJKOB IPH HarpeBaHUU,
[[BETHBIC PEAKINHN OEIKOB; MPOBOIUTH
peakuuu HMOHHOI'O oOMeHa,
OIPEAENATh CPENY BOAHBIX PACTBOPOB,
KaueCTBEHHBIC PEAKIMN Ha CyJbdat-,
Ha

KapOOHAaT- W  XJIOPHUI-aHHOHBHI,

KaTHOH AMMOHUS, peuaTtb
SKCIICPUMCHTAJIBHBIC 3a/Ja4H 110 TEMaM
"Meramiel"  u  "Hemeramnel") B
COOTBETCTBUU C TPAaBHJIAMH TEXHHKH
O0e3omacHOCTH MpH  OOpalleHuu ¢
BEIIECTBAMHU " 71a00paTOPHBIM
00opyaoBaHUEM;

pe3yJIbTaThI

MMpEaACTaBJIATb
XUMHUYECKOT'O
dopme
COOTBETCTBYIOIIUX

SKCIICPUMCHTA B 3armucu
ypaBHEHUU
peakuuii U (QOpPMYIUPOBATH BBIBOJIbI

Ha OCHOBC 9TUX PC3YyJIbTATOB.




KOI[ 1 HAUMCHOBAHHC

[Inanupyemsle pe3ynbTaThl OCBOCHUS IIPEAMETA

(bopMHUpyeMBIX OO0uue n
KOMIIETCHIIU (JIMYHOCTHBIE, METANPEIMETHBIE) PEIMETHEIS
OK 07. | JlnynoCcTHBIE pE3ynbTaThl JOJDKHBI | JluCHUIUIMHApHbBIE (mpeaMeTHbIE)
CopnelicTBOBaTH OTpakaTb B YaCTH: PE3yJbTATHI U JIOJDKHBI OTPaXaTh:
COXPAaHECHUIO 3KOJIOTMYECKOI'0 BOCIIUTAHUA: 11Po 01. c(OpMHUPOBAHHOCTh
OKpyXKatoIel cpembl, |  C(OPMUPOBAHHOCTD IPEICTaBICHUM: O  XMMHUYECKOH
pecypcocOepekeHutIo, HKOJIOTMYECKOM KyJbTYpBI, | COCTABJISIONICH €CTECTBEHHOHAYUYHOU
NPUMEHSATh 3HaHUA 00 NOHUMAaHME BIUSHUS COLMANIBHO- | KAPTUHBI MHUpA, pPOJIM XHMHUU B
W3MEHEHUHU KJIMMaTa, HSKOHOMUYECKUX MPOLECCOB Ha | IO3HAHMM  SIBJICHUH  NPUPOABI, B
IIPUHIIMIIBI COCTOSIHUE OPUPOIHOMN U | GOPMHUPOBAHUU MBILIUICHUS U
OepexIINBOro COLIMAJIBHOM Cpe/bl, OCO3HAHUE | KYJbTYpbI JUYHOCTH, ee
IIPOU3BO/JICTBA, r7100a1bHOTO XapakTepa | (yHKIHOHAIbHON I'PaMOTHOCTH,
3¢ exTUBHO HKOJIOTHYECKUX TTPOOIEM; HE0OXOAMMOM JUISt peleHus
JecTBOBATh B|  IUIAHMPOBAHHUE H OCYIIECTBICHUE | MPAKTHUECKUX 33724 M SKOJNOTHUECKH
Ype3BbIYATHBIX JEeHCTBUI B OKpyXkarolie cpefe | 000CHOBAHHOTO OTHOILEHUSI K CBOEMY
CUTYyalHsAX Ha  OCHOBE 3HaHMA  LeJsel | 370pOBbIO U MPUPOIHON Cpee;
YCTOMYHBOIO passutus | [1P6 10. cpopmMupoBaHHOCTH YMEHHUH
L 1€JI0BCYECTBA, coOMOIaTh TMpaBWia IKOJOTHYECKU
aKTHBHOC HCTPIATHC ACUCTBUM, | 1e516c006pa3HOro MOBEACHHSA B OBITY
SII))ZIIIIISCHHIHX BPEAL OKPYRAIOMWER | ) TPYAOBOW JEATEIBHOCTH B LEJSIX
;
C yenme nporHosupoBats | COXPAHEHIA ) CBOETO 3zL(v)p0BL$1 u
HeOJIaronpusITHbIE OKpyXalomen  MPpUpOAHOH  CPEIbI,
3KOJOTHYECKHUE mocjaeaCTBUA | YUUTBIBATL OITIACHOCTDb BO3ACHUCTBUS HA
NPEANPUHUMAEMBIX  JIEMCTBHH, | )KUBBIC OPTraHU3MbI  OMPEICICHHBIX
HIPEAOTBPAIATD HX. BEILIECTB, IOHUMAs CMBICII I1I0KA3aTelIs
MertanpenmeTHbie PE3YNBTATEL | e e o JIOTyCTHMOT
JIOJKHBI OTPaKaTh:
KOHLIEHTPALUH.
OBnanenue YHUBEPCAIbHBIMU
yueOHbIMU MI03HABATEIbHBIMU
JNENCTBUSAMM:
B) pabora ¢ uHpopmaIuei:
HCII0JIb30BATh CpeacTBa
MH(OPMALIMOHHBIX "
KOMMYHUKAI[HOHHBIX TEXHOJIOTUH B
peleHnu KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX u
OpraHU3aI[MOHHBIX 3a1a4 c
co0JIr0IcHEM TpeOoBaHUI
SPrOHOMUKH, TEXHUKH
0e30I1acHOCTH, TUTHCHEI,
pecypcocOepekeHusi, TPaBOBBIX U
ATHYECKHUX HOPM, HOpM
nH(pOpMaAITMOHHOM 0€30MMaCHOCTH.
[IK 3.2. | Osnanenue YHUBEPCATBHBIMU | YMEHHUS:
Pa3pabatriBaTh yaeOHBIMU TIO3HABATENbHBIMA | - BLIGMPATH ONTUMAIbHBIE TEXHOJIOIHH
MPOCKTHYIO JEWCTBUAMU: JUTS peaIA3aIie MTPOSKTa;
JOKYMEHTALMIO Ha




KOI[ 1 HAUMCHOBAHHC

[Inanupyemsle pe3ynbTaThl OCBOCHUS IIPEAMETA

hopMupyeMbIX O61ue
KOMITCTCHIUH (JIMYHOCTHBIE, METANPEIMETHBIE) Hpemvericie
pa3paboTKy 0) 0a3oBbIe HCCIIE/IOBATENICKHE | - Pa3padaThlBaTh IUIAHBI NPOEKTa U
MH(POPMALIMOHHOM JeHUCTBHSL: YIpPaBIATh IPOLIECCOM Pa3pabOTKH;
CHCTEMBI B|- craButb W (opMyiupoBath | -  JOKYMEHTHUPOBATH  IPOEKTHYIO
COOTBETCTBUU C | cobcTBEHHbBIE 3a1aun B | IOKyMEHTAllUI0 B COOTBETCTBUHU CO
TpeOOBaHUAMU 00pasoBaTeIbHON  JesiTenbHOcTH M | CTAHAAPTAMM M HOPMATHBHBIMH
3aKa3yuuKa. KM3HEHHBIX CHTYALHSX; JIOKYMEHTaMHU
- craBuTh npobmeMbl W 3ajaum, | SHAHWL
JIOITy CKaIOIIne albTepHaTHBHBIC | - TPHHIMIBL W METOABI  BBIOOpa
peleHus; TEXHOJIOTHI JIJIsl peanu3aliu MpoeKTa
Ognazenue YHHUBEPCAIbHBIMH

KOMMYHUKATUBHBIMH JE€HCTBUSMU:

0) cOBMeCTHAas! ICATEIbHOCTD:

- BBIOMpAaTh TEMATHKy W METOJBI
COBMECTHBIX JEHCTBUH C YIETOM OOIIHX
HWHTEPECOB, U BO3MOXHOCTEH Ka)IOro
YJIEHA KOJUIEKTHBA;

- OIICHMBATh Ka4yeCTBO CBOETO BKJIAJa U
KQKIOT0 yJ4acTHHKA KOMaH[bI B OOIINI
pe3yabTaT o pa3paboTaHHBIM
KpUTEPHUSIM




2. CTpykTypa u cofiepkaHue 0011e00pa3oBaTeIbHOr0 y4eOHOro npeameTa

2.1. O6bem yuebHOTO peaMeTa 1 BUABI y9eOHOH pabOThI

By yueOHo# paboTh

O0BeM B yacax

O06BEM 00pa3oBaTeNbHOM MPOrpaMMBbI TUCIUILITHBI 78
O06beM padoThI CTYJEHTOB BO B3aUMOICUCTBUH C IPEIO/IaBATEIEM 39
BT. U..
1. OcHoBHOE coaepkaHue 64
B TOM YHUCJIE:
TEOpeTUIEeCcKoe 00yIeHHE 13
IIPaKTUYECKUE 3aHATUS 13
7ab0paTOPHBIE 3aHATHS 5
CaMOCTOSITeNIbHAs paboTa 31
KOHTPOJIbHBIE Pa0OTHI 2
2. TIpodeccroHabHO OPUEHTUPOBAHHOE COZEPIKAHUE (CONIEpIKAHHE 12
MPUKJIIATHOTO MOJTYJISI)
BT. 4..
TeopeTuieckoe o0yueHue 2
MPAKTUYECKHE 3aHITHS (M3 HUX CaMOCTOsATEIbHAs paboTa) 2
caMoCTOsTeNIbHAs paboTa 8
[TpomexyTtounas arrectauus (AuddepeHInPOBAHHbIN 3a4€eT) 2




2.2. TemaTtudeckuii TUIaH U cofiepKaHre 00111e00pa30BaTeIbHOTO MPeAMETa

Koner
KOMIIETCH
197071
(dhopmupoB
HaumenoBanue Copepxanue yueOHOro marepuaiia u GopMsl O6beMm K(?f(fgglx
pa3esioB U TEM OpraHM3alu JeATEIbHOCTH CTYAEHTOB 4acoB CIOCOBCTE
yeT
AJIEMEHT
mporpamMm
BI
1 2 3 4
Pa3pnen 1. TeopeTnueckue 0CHOBBI XUMUM 16
Tewma 1.1. Cogneprkanne yueOHOro MaTepuasa 2 OK 01.
OcHOBHBIE XuMuyeckuil 3neMeHT. AtoMm. fnpo aroma, HM30TOIBI.
XUMHYECKUE DneKTpoHHass 000J04Ka. DHEPreTHUYEeCKUE YpPOBHHU,
MIOHATUS U NOJYypPOBHU. ATOMHBIE opOuUTanu, s-, p-, d- 3JIEMEHTHI.
3aKOHBIL, CTpoeHre | OCOOEHHOCTH  pacHpeleieHus  DJIEKTPOHOB IO 1
aTOMOB opOHUTaNsIM B aTOMax »JJIEMEHTOB IMEPBBIX YETBIPEX
XUMHYECKUX NEpPUOAOB. JEKTPOHHAas KOH(QUrypamusi aTOMOB.
JIIEMEHTOB OCHOBHbIE XMMUYECKUE 3aKOHbI
B TOM ynciie IpakKTHUECKUX 3aHsTUI 1
1.IlpakTiueckass pabota «OCHOBHBIE KOJIMYECTBEHHBIC 1
3aKOHBI B XMMHHU U pPacyeTbl MO YPaBHEHUSIM
XUMHYECKHUX PEAKIUI».
OTHOCUTENbHBIE AaTOMHAsl M MOJIEKYJISIpHAs MaccChl.
Monspuaas macca. KonmdectBo BemectBa. Maccosas
JoJisl BemlecTBa. 3akoH ABorajipo. MomnsipHblii 00beM
razoB. OTHocUTeIbHAs IJIOTHOCTH Ta3oB. Pacuersl 1o
YPaBHEHUSAM XHUMHUYECKHUX pPEaKIHi C HCIOIb30BAaHHEM
MacCcoBOM JOJIM BeIlIecTBa, oOBeMa (HOpPMaJIbHBIC
YCIJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA
CamocTosiTelIbHast paboTa CTYJICHTOB -
Tema 1.2. Cozeprkanue yueOHOro MaTepuaa 2 OK 01.
Ilepnonnyeckuii | He mpegycMoTpeHo - OK 02.
38KOH U B TOM 4HCIIe MPaKTHYECKUX 3aHSTHI - IIK 3.2.
[Tepronnyeckast CamocrosiTenpHas padoTa CTYJICHTOB -
cucrema Bommonnenne  mpaktuueckod  pabotel  «M3yueHue 2
XUMHYECKUX

anemenToB /1. 1.
Menneneena, ux
CBSI3b C
COBpPEMEHHOM
Teopuen
CTPOEHHMS aTOMOB

MEePUOIUYECKUX 3aKOHOMEPHOCTEH M UX B3aWMOCBSI3U
CO CTPOEHUEM aTOMOBY.

[lepuonnueckas cucreMa xumudeckux snemeHTon J[.U.
MenneneeBa. CBsi3p  NMEPUOJUYECKOrO 3aKOHA H
[lepuonnueckoil CHCTEMbl XUMUYECKHX 3JEMEHTOB C
COBPEMEHHOM Teopuen CTPOEHUSA aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHUMHUYECKHX
9JICMCHTOB, 06pa3yeMHx HMHU TIIPOCTBIX H CJIOKHBIX
BEILIECTB MO rpynmnaMm u nepuojgaMm Ilepumonunueckoi
CUCTEMBIL. 3HAUEHHUE IIEPUOANYCCKOTI'O 3aKOHA 1 CUCTCMBbI
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xumuueckux 3yemenToB .M. MenneneeBa B pa3BUTUH
HayKH.

YcraHoBIEHHE CBA3M MEXKAY CTPOCHHEM aTOMOB
XMMHYECKHUX JIEMEHTOB M MEPUOIUYECKUM U3MEHEHUEM
CBOMCTB XMMHUYECKHX JJCMEHTOB M WX COCIMHCHUU B
COOTBETCTBUHU C MOJI0keHUEM [ lepnoandyeckoil CuCTEMBI.
Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX
3aJlaHUM Ha XapaKTepHU3aIUI0 XUMHUUYECKHUX 3JIEMEHTOB
«Metamnuueckne / — HEMETa/UIMYECKHE  CBOMCTBA
XHMHYSCKHX DJIEMCHTOB B COOTBETCTBHHM C HX
ANEKTPOHHBIM ~ CTPOCHHMEM U IIOJIOKEHHUEM B
MEPUOJUYECKON CUCTEME XUMHUYECKUX 3JieMeHToB [[.U.
Mennenaeenay

Tema 1.3. ConeprkaHue yaeOHOro MaTepuaja OK 01.
Crpoenue Crpoenue BemiecTBa. XHMHYECKass CBs3b. Buabl
BEIIIECTBA XUMHYECKOH CBsI3M (KOBaJeHTHas HEMOJspHas W
U IpUpo/ia MOJISIpHAsl, HWOHHAS, METaJUITMYecKas). MexaHU3MBbI
XUMHYECKOU o0pa3oBaHMsi  KOBaJCHTHOM  XMMHMYECKOH  CBS3H
CBSI3U. (oOMEeHHBII M JOHOPHO-AaKIENTOpHEIN). Bomopoanas
Mmoroo0pasue CBSI3b. BaneHnTHOCTS. DIEKTPOOTPUIIATEIEHOCTD.
BEIIECTB Cremnenb okuciieHus. IOHBI: KATHOHBI 1 AaHUOHBI
B Tom uucie mpakTU4eCKUX 3aHATUN
l.Ilpaktuyeckast pabora «CTpoeHHe BemecTBa U
PUPOJIa XUMUUYECKOHN CBSI3U».
JleMOHCTpalusi Mozesie KPUCTAIMYECKUX PEUIETOK:
WOHHOW (XJIOpUJT HAaTpHs), aTOMHOU (Tpadut m anmas),
MOJICKYJISIPHOM (YTJIEKUCIHBIN Ta3, UO/), METAUNIMYECKON
(matpuii, marHuii, wmenp). PemieHne mnNpaKTUYECKUX
3aJlaHUii Ha COCTABJICHHUE JJICKTPOHHO-TpaQUUECKUX
dhopmy 351eMeHTOB 1—4 meproioB
CamocTtodaTrenbHas paboTa CTYJEHTOB
Tewma 1.4. Cognepkanue yaeOHOro MaTepuasa OK 01.
Knaccuduranus, | He npegycmoTpeHo OK 02.
W HOMCHKJIATYpa | CamocTrosTellbHasi paboTa CTYAEHTOB
HEOPTraHWHuCCKUX | K jjaccudukarms HEOPraHUYECKHX BEIIIECTB.
BCILCCTB HoMmeHK/IaTypa HEOPraHUYECKHX BEINECTB (OKCHIBI,
TUIPOKCHJIBL, KHCIIOTHI, COJIN). BemectBa

MOJIEKYJIIPHOTO M HEMOJICKYJISIPHOTO  CTPOCHHUS.
ArperatHble cOCTOsSIHUA BellecTBa. Kpucramiueckue u
aMop(QHBIC BEIIECTBAa. 3aKOH IIOCTOSHCTBA COCTaBa
BeleCTBA. TUIBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHas,
MOJICKYJISIpHAsI, MOHHAs, METAJNTNYECKasi). 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT THIIA KPUCTAIUINUESCKON PeIETKU

Pemienue npakTuuecKux 3afjaHuil O Ki1acCUpUKALIH,
HOMEHKJIAType ¥ XUMHYECKHM (hopMyiam
HEOPraHMYECKUX BEIECTB PA3IIMYHBIX KIACCOB
(yrapHslii ra3, yrjIeKMCIbIi ra3, aMMHaK, raiieHas
U3BECTh, HETallleHasl U3BECTh, TUThEBAs COJA U APYTHX):
Ha3BaHUA BelecTB 1o MexayHapoaHoi (MIOITAK) win
TPUBHAIBHON HOMEHKJIATYPE U COCTaBICHHE (hOPMYJIbI
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XUMHUYECKHX BEIECTB, ONPEACICHNE IPUHAIIC)KHOCTH
K kinaccy. [louck nadopmannu mo Ha3BaHUAM,
UICHTU(PHUKATOPaM, CTPYKTYpHBIM (opMynaM. AHAIHN3
XMMHUYECKON MH(OPMALIUH, TIOITy4aeMOi U3 pa3HbIX
HCTOYHUKOB (CPEIICTB MacCOBOM MH(OpMAINH, CETh
WNHuTtepHeT u npyrue)

Tema 1.5.
Twummer
XUMUYECKHX
peakiuit

Cogneprkanue yueOHOro MaTepuasa

Xumuyeckas peakuus. Knaccupukanus XUMHYECKUX
peakuuii B HEOPraHUYECKOW M OpPraHUYECKOM XUMUH.
3aKOHBI COXpPAHEHUS MAacCChl BEIIECTBA, COXPAHCHHS U
MPEBPALLICHUSI JHEPIUM NP XUMHUUYECKUX PEAKLHUSX.
OKHCITUTEITBHO-BOCCTAHOBUTEIIBHBIE peakuuu
(YypaBHEHHsSI ~ OKHCIICHUS-BOCCTAHOBJICHHSI,  CTEICHb
OKHCJICHHS, OKHCJIUTEND u BOCCTAaHOBHTEIIb,
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIE peakuuu B
MpUpoJE, MIPOU3BOJICTBEHHBIX npoueccax i
JKU3HEJEATEIIbHOCTH OPTraHU3MOB)

B TOM uncie npakTH4EeCKUX 3aHATHH

OK 01.

CamocTosiTenbHas paboTa CTyJCHTOB

Tema 1.6.
CkopocTb
XUMHYECCKHX
peaKkIuii.
XHUMHYECKOE
paBHOBECHE

Copepxanue yueOHOro MaTepraa

He mpeaycmoTpeHo

B TOoM yncie npakTHYeCKHX 3aHATHIA

CaMocTosITeIbHAs pa60Ta CTYACHTOB

CkopocTh peakluy, €€ 3aBUCUMOCTb OT pa3IUYHbIX
bakTopoB: MpUPOABl  PEarupyrolux  BELIECTB,
KOHLICHTPALlMN Pearupyronux BEIIECTB, TEMIIEPATYPBI U
IUIOIIAANM  PEAKUHOHHOW IMOBEPXHOCTHU. TeruioBbie
b exTh XUMHYECKUX peaKLHii: 3K30- u
3HJIOTepMHUYECKHE peakiuu. OOpaTuMble peakiHH.
Xumuyeckoe paBHoBecue. DakTOphl, BIHSIOMIME Ha
COCTOSTHUE XHWMHUYECKOTO PABHOBECHUS (KOHIICHTPAIIHS
peareHTOB WM  IPOAYKTOB pEaKkLuH, JaBJICHUE,
temneparypa). [Ipunnun Jle Hlatense

PemieHne mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha
aHaiau3 (pakTOpOB, BIMSIONIMX HA U3MEHEHHE CKOPOCTH
XUMUYECKOM  peakuuu.  3aBUCHUMOCTb  CKOPOCTH
XMMHYECKOW peaKUy OT MPUCYTCTBUS KaTaiu3aTopa Ha
puUMepe pasiioKeHUs: IEPOKCUAA BOJOPOa C TOMOIIbIO
JNIMOKCUJAa MapraHila ¥ Katajiasbl. PemeHue mpakTuko-
OPUEHTUPOBAHHBIX 33JaHUN HA MIPUMEHEHUE MPUHIIHUIIA
Jle-1llaTenwve AJisi HAXOXKIAECHUSI HAIPABJICHUSI CMENICHUS
pPaBHOBECHS] XUMUYECKOW PEaKIMu U aHanu3 (aKkToOpOB,
BJIMSIIOIUX HA CMENIEHUE XUMHYECKOTO PaBHOBECHS

OK 01.
OK 02.
IIK 3.2.

Tema 1.7.

PactBopsl, TEOpHs
IIEKTPOIIUTUYECK

Coneprkannie yueOHOTO MaTepuaa

He npexycmorpeno

B ToMm umciie mabopaTOpHBIX 3aHATHN

OK 01.
OK 02.
OK 04.

12




OUl TUCCOLAIINNA
Y MOHHBINA 0OMEH

1.JIaboparopHoe 3anstue «I[IpuroroBieHue pacTBOPOBY.
[IpuroToBieHrne pacTBOPOB 3aJlaHHOM MAacCCOBOM J0OJEH
pacTBOPEHHOI'O  BELIECTBA, IMPOBEACHHE  PEAKIMM
MOHHOTO OOMEHa, ONpeJeleHHe Cpeabl pPacTBOPOB
BEUIECTB C IIOMOULIbI0 YHHUBEPCAJIBHOIO WHIUKATOPA
(kucnasi, HEWTpalibHAs, IeJIOoYHas). 3aJaHus Ha
COCTAaBJICHUE HWOHHBIX peakuuil. PenieHue mpakTHKO-
OPUEHTHPOBAHHBIX PACYETHBIX 3aJaHUN Ha PacCTBOPBHI,
UCTONIb3yeMble B OBITOBOM UM  MPOM3BOACTBEHHOMN
JIEATEIbHOCTH Y€EJI0

CamocTodTesnbHas paboTa CTYJCHTOB

PactBopbl. Buabl  pacTBOPOB IO COAEPKAHUIO
pacTBOopeHHOro BemecTBa. PactBopumocts. [lonsitue o
JUCIIEPCHBIX cucTeMax. VICTMHHBIE W KOJUIOMJHBIC
pacTtBopbl. MaccoBasg 101 BeELIECTBA B PacTBOPE.
[TonsTne o BomopomHom mokazatene (pH) pactBopa.
OnekTponuTrdeckas aucconnanus. CuiabHbIe U ciaadbie
ANIEKTPOJUTHI, HEANEKTPOJIUTHL. Peakiuum HMOHHOTO
obmeHa

OK 07.
IIK 3.2.

Paznen 2. Heopranuueckasi Xumusi

12

Tema 2.1.
dusuko-
XHUMHYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEIIICCTB

CogepxaHnue yueOHOTo MaTepralia

Mertamnel. [lonoxenne metamioB B Ilepumomnueckoi
CHCTEME XHMHYECKMX 3JIeMeHTOB. (OcoOeHHOCTH
CTPOCHHMSI DJICKTPOHHBIX 000JOUYEK aTOMOB METAaJUIOB.
O6mue ¢usnueckue cBoiicTBa MeTauioB. CIiaBel
METAJJIOB. JJEKTPOXUMHYECKUM P HaNpsHKeHUH
MeTamiaoB.  XHUMHWYECKHME  CBOMCTBA  Ba)KHEHIIMX
METa/UIOB  (HATpUW, KanWi, KaJabllMid, MarHuu,
ATIOMUHMM, 1MHK, XpOM, JKelNe30, Melb) U HX
coenuHeHU. OOmMe CrnocoObl TOJYYECHHS METaJUIOB.
[IpumeHeHre MeTaIOB B OBITY U TEXHUKE

B ToM uncie npakTHIeCKUX 3aHITHI

1.IIpakTuueckoe 3aHATHE «DPUBUKO-XUMHUYECKHUE
CBOMCTBa HEOPTaHUYECKHIX BEIICCTBY.

CocraBieHue ypaBHEHUH XHUMHUYECKHX pEakIud C
y4acTHEM TMPOCTBIX W  CJIOXHBIX HCOPTaHHMYECKUX
BEIECTB. METAIJIOB M HEMETAIIJIOB, OKCHUIOB METAJIJIOB,
HEMETAJIOB u aM(pOTEePHBIX DJIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBaHWUH M aM(OTEpHBIX
THJIPOKCHJIOB; HEOPTaHHYECKUX coJteid,
XapaKTepU3YIOIINX UX CBOMCTBA.

Pacuétel Maccel BemecTBa uiaM 00BEMa Ta30B MO
M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WU 00BEMY
OJIHOTO M3 yYaCTBYIOIIMX B PEAKIIUU BEIIECTB, PACUETHI
Maccel (00bEMa, KOJIMYECTBa BEIIECTBA) MPOIYKTOB
peaKnuu, eclii OJHO W3 BEIIECTB HMEET IPHMECH.
Penienne mnpakTHKO-OPUCHTUPOBAHHBIX 3aJaHUN Ha
CBOMCTBA, COCTaB, IIOJIy4YeHHME U  0Oe30macHoe

OK 01.
OK 01.
OK 02.
OK 04.
IIK 3.2.
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HCIIOJIb30BAHUE BAXKHEUIITUX HEOPTraHUYECKHX BELIECTB
B OBITY U MTpO(hecCHOHANBHOM IeATENbHOCTH YeIoBeKa

CamocrosTenbHas paboTa CTy/I€HTOB

Hewmeraisl. [Tonoxxenne Hemerauios B [lepuonnueckon
cucteMe xumuueckux anemMeHToB J[.MI. MeHnneneeBa u
0COOEHHOCTH CTpOeHHs aTOMOB. Pu3nyeckue CBOUCTBA
HEMETAJJIOB. AJUIOTPOINUS HEMETalIoB (Ha mpuMepe
KHCII0poaa, ceprl, hocdopa u yriaepona). XuMUuecKue
CBOMCTBA M IPUMEHEHHE BAXKHEUIINX HEMETAJUIOB
(ranmoreHoB, cepbl, azora, ¢ocdopa, yraepoga u
KpEMHUS) u X COECIMHEHUI (okcH0B,
KHCIIOPOJICOAEPKALUX KHCJIOT, BOJOPOJHBIX
coenuHeHuil). [IpumeHeHre Ba)KHEHIINX HEMETAIIJIOB U
UX COeNMHEHNHN

XuMuueckue CBOICTBa OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX BEMIECTB (OKCHUIOB, THAPOKCHJIOB,
KHCIIOT, coJed u 1p.). [eHermyeckas  CBs3b
HEOPraHWYECKUX  BEILIECTB,  INPUHALICKAIMUX K
pa3IUYHBIM KJ1accaMm. 3aKOHOMEPHOCTH B HM3MCHECHHH
CBOWCTB IIPOCTBIX BEILIECTB, BOAOPOIAHBIX COCIUHEHUMU,
BBICIIMX OKCHJIOB M THAPOKCHIOB

Tema 2.2. Copneprkanue yueOHOTO MaTepuaa OK 01.
Unentndukanns | He npemycMOTpeHO OK 02.
HEOPraHUYECKUX > OK 04.
B Tom uncie nabopaTopHbIX 3aHITHIA
BELIECTB
1.JIaboparoproe 3aHSTHE «nenatudukamnms
HEOPTraHUYECKHUX BEIIECTBY.
CamocTtodaTrenbHasi paboTa CTyJEHTOB
Pemenne skcneprMeHTaNbHBIX 3374 M0 XUMHYECKHM
CBOMCTBAM METAJJIOB U HEMETAJUIOB, IO PACIIO3HABAHUIO
U TOJYYEHHIO COEAMHEHMH METAlJIOB U HEMETAIJIOB
(B3auMoJieHicTBHE THAPOKCH/IA AJTIOMUHHMS C PACTBOPaMHU
KHCJIOT W Iesnouel,). aenTudukanums HeopraHndecKux
BEIIECTB C HCIIOJIb30BAHUEM HX (PHU3UKO-XUMUYECKUX
CBOMCTB, XapaKTEpPHbIX KAYECTBEHHBIX  PEaKIHUM.
KauectBennble peakiuu Ha cyibdar-, KapOoHaT- U
XJIOPUJI-aHUOHBI, HA KaTHOHbI METAJJIOB U KaTHUOH
AMMOHHSI
Tema 2.3. Coneprkanue yueOHOTo MaTepuasa
Kontponbnas K =
5074 116 oHTponbHasi pabora «CBOHCTBA HEOPraHMYECKHX
pa BellecTs (1o pasaeny 1, 2)»
pasneny 1,2
Paznen 3. TeopeTnueckue 0CHOBBI OPraHMYeCKO XMMHUH
Tema 3.1. Coneprkanue yueOHOro MaTepuaa OK 01.
Knaccuduxamus, | IIpeqMer OpraHudyeckod XHMMHH: €€ BO3HUKHOBEHUE,
CTPOCHHUE U pa3BUTHE W 3HAYCHHE B TOJYYEHUU HOBBIX BEIIECTB U
HOMEHKJIaTypa MaTepuaioB.  Teopuss ~ CTpPOEHHs]  OpPraHHYEeCKHX
OpPraHM4YEeCKUX coenuHenniit A.M. bytiepoBa, €€ OCHOBHBIE MOJI0KEHHSI.
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BC€IICCTB

CrpykTypHBIE (OPMYITBI OPraHMYECKUX BEIIECTB.

B ToM yncie npakTH4YeCKHX 3aHATHIA

1.ITpakTudeckoe 3aHATHE «Homenknatypa
OpPTaHHYECKHUX BEIICCTBY.

O3zHakoMIieHHE ¢ 00pasliaMyu OpraHUYECKHX BEIIECTB H
MaTepHuajaMHi Ha WX OCHOBE, MOJICITHPOBAHUE MOJICKYIT
OpPTaHMYECKHUX BEIECTB, HAONIOACHHE U OMUCAHHE
JACMOHCTpPAIMOHHBIX OIIBITOB 110 IpEeBpalICHUTIO
OpPraHMYECKHUX BEIECTB MPU HArpeBaHuH (TIaBICHUE,
00yTrIMBaHUE U TOPCHHE).

CamocTosTenbHast paboTa CTyJCHTOB

l'omonorusi, wu3zomepus. XuMUYecKas CBA3b B
OPraHWYECKUX COCIUHEHUSAX: KpaTHbIE CBSA3H, G- U T-
CBSI3U.

[IpeacraBnenne o KiIacCHPUKAMM — OPraHUYECKHUX
BelecTB. HoMeHknaTypa OpraHM4ecKuX COCIUHEHUH
(cucTemaTudeckas) u TPUBHUAJIbHBIE Ha3BaHUS
BOKHEHIINX MPEACTABUTENIEH KJIAaCCOB OPraHUYEeCKHUX
BEILIECTB

CocraBiieHHEe TOJIHBIX U COKPAIlEHHBIX CTPYKTYpPHBIX
(GopMyT OpraHMYEeCKHX BELIECTB OTIENBHBIX KIACCOB,
UCIONB3YSl MX HAa3BaHUS 10 CHCTEMaTHYECKOH H
TPUBHAJIBHON  HOMEHKJIAType (STWIIEH, AaleTUJIEH,
rmnepuH, ¢eHol, GopManabIeTrul, YKCYCHas KHCIIOTa,
TJIALUH). Pacuersl IIPOCTEUILIEH bopmybl
OpraHWYEeCKOM MOJIEKYJIBl, HMCXOASA M3 D3JIEMEHTHOIO
coctana (B %)

KonTpoabHasi padora 3a 1 ceMecTp

Paznen 4. YrieBoaopoabt

QO [

Tema 4.1.
Yri1eBogopoibl U
UX TIPUPOHBIE
UCTOYHUKH

Conepkanue yueOHOro MaTepuaa

[IpenenbHble  yraeBOAOpPOAbl  (QJIKaHBI): COCTaB U
CTPOEHHE, TOMOJIOTUUECKH psii. MeTaH U 3TaH: COCTaB,
CTpocHHE, (U3NYECKHe ¥ XUMUYCCKHE CBOWMCTBA
(peakuuy 3aMelIeHUs W TOpPEHHs), TONyYeHUe U
MpUMEHEHHE.

B tom uncie IPaKTHYCCKUX 3aHATHH

CamocrosTenbpHas paboTa CTy/IEHTOB

HenpenenbHble yrieBoaopoibl (aJKeHbI, alKaJUeHBI,
AJIKUHBI).

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJOTUYECKUU PSI.
DOTUJICH W MPOMUIIEH: COCTaB, CTPOEHUE, PU3NIECKUE U
XUMHYECKHE CBOMcTBa  (peakuuu THIAPUPOBAHUS,
TQIOTCHUPOBAHUS,  THApATAIlMH,  OKUCICHHUS |
MOJIMMEPU3AIIH) TTOJTyYeHHE U IPUMEHEHHE.
Ankamuensl: OyramueH-1,3 wu wmerunOyraauen-1,3,
XUMHYECKOe CTpOEHHE, CBOICTBa (peakuus
MOJIMMEPH3AIIH ), MPUMECHECHHE (mms cuHTE3a
IIPUPOJIHOTO M CUHTETUYECKOr0 KaydyKa U Pe3UHbl).

OK 01.
OK 02.
OK 04.
IIK 3.2.
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ATNKHMHBI: CcOCTaB M OCOOEHHOCTH  CTPOEHUS,
TOMOJIOTHYECKUH psii. ALETHIEH: COCTaB, XMMUYECKOE
CTpoeHue, (u3nyeckue © XHUMHUYECKHE CBOWCTBA
(peaxkuuu THJIPUPOBAHUS, rajJoreHUpOBaHUs,
ryuipaTallid TOpPEHHUs), IIOJyYeHUE U IPUMEHEHHE
(MCTOYHMK  BBICOKOTEMIIEPATYpHOI'O IUIAMEHU  JUIS
CBapKH U PE3KU METAJIOB)

ApomaTHyecKhe YIJIeBOJOpOIbl (apeHbl). beHzon wu
TOJIyOJI: COCTaB, CTPOCHUE, (PU3NUECKUE U XUMHUUECKUE
CBOWCTBA (peaKkIK TaJOrCHUPOBAHMS W HUTPOBAHHS),
MOJly4eHWE W TPHUMEHEHHE. TOKCHYHOCTh apeHOB
(BmussHMe  OCH30J]a HAa  OpraHW3M  YEJIOBEKA).
['eHerndeckass  CBSI3b  MEXKIY  YIJIEBOJOPOIAMH,
NPUHAICSKAIIMMHI K Pa3JIMYHBIM KJIaccam.

IIpupoaHble HCTOYHMKHM YIJI€BOAOPONOB. [Ipuponnsiii 2

ra3 u mnomyTHele HedTsaHble ra3pl. Hedth u eé

npoucxoxaeane. CrocoObl  mepepadoTKu  HEPTH:

MEPEeroHKa, KPEKUHT (TEPMUYECKUH, KaTaTUTUYECKU),

muponu3.  llpoaykTel  mepepaboTku  HedTH, UX

MIPUMEHEHNE B TPOMBIIIIIEHHOCTH

u B ObiTy. KameHHblli yroiab u HpPOAYKTBI €0

nepepadoTKU
Tema 4.2. Copeprkanne y4eOHOro MaTepuasa 2 OK 02.
Pusuko- He npe1ycMOTpPEHO } OK 04.
XUMHUYECKHE N
— B Tom uncne 1abopaTopHbIX 3aHATUN 2
YTJIEBOIOPOIOB 1.JIaboparopHoe 3aHsiTHEe «CBONHCTBA YII€BOJOPOIOBY.

TpuBuanbHass M MEXAYHapOJHAas HOMEHKJATYpa,

XUMHUYECKHEe CBOICTBA, CHoco0bI MOJTy4eHUs

yriieBoJiopoaoB. [lonydyeHue sTuiaeHa U U3yYEHHUE €ro 2

CBOMCTB. MojienupoBaHle MOJIEKYJ W XHUMHYECKUX

MpeBpalleHUl yriaeBoAOpOIOB (HAa MpUMEpEe dTaHa,

STHJICHA, alleTUJIeHa U Jp.) ¥ TaJOreHOMPOU3BOTHBIX

CamocTtosaTenbpHas paboTa CTYJCHTOB -
Pa3nea 5. Kucjopoaocoaep:kanue opraindeckKue coeuHeHUs 16
Tema 5.1. Cogeprxanue y4eOHOro MaTepraia 2 OK 01.
Crouptbl. eHou He npeaycMoTpeHo - OK 07.

B ToM uncie npakTHUeCKUX 3aHSITHI -

CaMocTosITelIbHast pad0Ta CTYICHTOB 2

[IpenenpHble ONHOATOMHBIE CHUPTHI (METAaHON H

9TaHON): CTpPOEHWE, (UINICCKUE ©  XUMHUYCCKHE

cBOiicTBa (peakuMu C AaKTUBHBIMH  MeTallJlaMH,

rajioreHOBOJIOPOJIaMHU, ropeHue), MIpUMEHEHUE.

Bogoponnbsie cBs3M MexAy MOJEKYJaMU CIIUPTOB.

DuU3HOIOTUYECKOe JEHCTBUE METaHOJa W ATaHOJIa Ha 2

OpraHu3M 4YeJIOBEKa.

MHoroaTtoMHbl€ CIIUPTHI (3TUJICHIVIMKOIbL U TJIMLIEPUH):
CTpoeHue, (u3nueckue © XHUMHYECKHE CBOWCTBA
(B3auMonelicTBUE  CO  IIEJNOYHBIMU  METAJUIAMH,
KayeCTBEHHAsl PEaKlMs Ha MHOTOATOMHBIE CIIUPTBI).
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OU3MOIOrHYeCcKOe JEHCTBHE Ha OpPraHM3M YeJOBEKa.
[IpumeHeHne rMIepuHa 1 STHICHTITHKOJSL.

@®enon.  CtpoeHue  MOJEKyNbl, (U3HUECKHE U
XUMHU4YecKue cBoicTBa (eHona. ToxcumuHOCTh (heHOIMa,
ero (puzmnonornyeckoe eHCTBIE Ha OPraHN3M YeJI0BEKa.
IIpumeHenue dheHona

Tema 5.2.
AJBIeruan.
KapGoHoBsie
KHCJIOTBI.
Croxubie 3¢pupbl

CopaeprxaHue yu4eOHOro Marepuaia

Anbleruapl ¥ KeTOHbI ((popMabAerusl, aueTalbIeru,
alleTOH): CTpOeHHEe, (U3NYECKUEe M XUMHYECKHE
CBOWCTBA (peaklMM OKHCICHHS W BOCCTaHOBJICHUS,
KaueCTBEHHbIE PEAKIINH), TIOJyUEHHE U IPUMEHEHHUE.
OnHOOCHOBHBIE TMpeaesibHble KapOOHOBBIE KHUCIIOTHI
(MypaBpMHasT W YKCyCHasl KHCJOTBI): CTpPOEHHE,
¢u3nueckre U XuMUYECKUe CBOIcTBa (0OmIMe CBONWCTBA
KHUCIIOT, peakuus HJTepuduKaluu), IMOJyYeHHe H
npuMeHeHne. CTeapuHoOBasi U OJIEMHOBAsl KUCJIOTHI Kak
IIPEJICTAaBUTENIM BBICIIUX KapOOHOBBIX KHUCIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOILEe
JICHCTBHE.

B ToMm uncne npakTHUecKuX 3aHATHH

CaMocTosITeIbHAst pad0Ta CTYICHTOB

CrnoxHnble »Gupbl Kak NPOU3BOAHBIE KapOOHOBBIX
KUCIOT. ['maponu3 cioxubix 3¢upos. XKupsl. ['naponus
)kupoB. lIpumeHenue xupoB. buonoruudeckas poJib
JKHPOB

OK 01.
OK 02.
OK 07.

Tema 5.3.
VriaeBoarl

Coneprkanue yueOHOro MaTepuaa

VYTIeBosbl: cocTaB, KiIacCH(PUKAIMS YIIIEBOJIOB (MOHO,
Iu- ¢ 1nonucaxapuael). ['moko3a — mnpocTeummii
MOHOCAaXapuj: OCOOEHHOCTH CTPOEHHUS MOJEKYIIbI,
duznyeckne W XUMHYECKHE CBOWCTBA  TJIFOKO3BI
(B3aumoerictBue ¢ ruapokcunom menu (II), okuciaenue
aMMHUAYHBIM  pacTBopoM  okcuma  cepebpa (D),
BOCCTAaHOBJICHUE, OPOKEHHE TIIIOKO3bI), HAXOXKICHUE B
pupojie, MPUMEHEHHUE TIIFOKO3bI, OUOJIIOTHYECKast POJIb
B JKH3HEACATENHLHOCTH opraHusma YyeJIoBeKa.
doTocHHTES.

B ToM 4mnciae npakTHUYeCKUX 3aHATHH

CaMocTosITeIbHAS pa60Ta CTYJCHTOB

DpyKTO3a KaK U30MEP IITIOKO3bI.

Caxapo3a — NpenCTaBUTENb AUCAXapUIOB, TUAPOIU3
caxapo3bl, HaXOXKJCHUE B IPUPOJIE U PUMECHECHHE.
[Monucaxapuapl: KpaxMal U EJUTI0JI03a KaK IPUPOIHEIC
nosmMepbl.  CTpoeHHWe Kpaxmala W IEJUTFOJIO3bI,
dbuznyeckue © XUMHUYECKHME CBOWCTBA Kpaxmaina
(ruaposIn3, Ka4eCTBEHHAs PEAKIHS C HOJ0M)

OK 01.
OK 02.
OK 07.

Tema 5.4.
dusnko-
XUMHUYECKHUE

Copepxanue yaeOHOro MaTepraa

He mpeaycMoTpeHo

B TOM yncie npakTHYEeCKHX 3aHATHIA

OK 01.
OK 02.
OK 04.
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CBOMCTBA
KHUCJIOPOJIOCOIEP
JKaIux
OpraHUYeCKUX
COCTUHECHUN

1.IIpakTueckoe 3aHATHE «Homenknatypa
KHCIJIOPOJOCOIEPKAIINX OPTaHUYECKUX COCTUHEHUI.
TpuBuanbHass M MEXAYHapOJHAas HOMEHKJATYpa,
XUMHYECKHE CBOICTBA, CIOCOOBI MOYYEHUs CTUPTOB U
(dbeHonoB, KapOOHOBBIX KUCIOT U 3(UPOB, ATHACTHIOB U
keToHOB. CocCTaBJIeHHE CXeM peakIuil (B TOM YHUCIE 1O
MPEAJI0KEHHBIM LEMnoYKaM MpeBpanieHuil),
XapaKTEePU3YIOLINX XUMUYECKHE CBOMCTBA
KHCJIOPOJ0COIEPKAIINX OPraHUYECKUX COCIMHEHUM

2.IlpakTdeckoe 3aHATHE «XUMUYECKHE U (HU3UICCKUC
CBOMCTBA  KHCIOPOJOCOJEPKAIIMX  OPraHUYECKUX
COCTMHECHUS.

[TpoBenenue, HaOro1eHue U OIMCaHHe
JIEMOHCTPAIIMOHHBIX ~ OMBITOB: TOPEHHE  CIUPTOB,
KaueCTBEHHBIC  pPEaKIMH  OJHOATOMHBIX  CIIHPTOB
(OKHCIIEHHEe  9JTaHOJda  OKCHUAOM  MEIu (I1)),
MHOTOATOMHBIX CIUPTOB (B3aUMOJICHCTBUE TIUIEPHHA
¢ ruapokcuaom Mmenu (II)), ampaernnoB (okucieHue
aMMHUA4YHBIM  pacTBopoMm  okcuaa  cepebpa(l) w
ruapokcuaoM menu (II), B3ammopeiicTBue kpaxmania ¢
HOJI0OM), U3YUEHHE CBOMCTB PACTBOPA YKCYCHOM KHUCIIOTBI

CamocrosiTenpHas paboTa CTy/IeHTOB

CocraBlieHHE CXE€M peaklMi, XapaKTepU3yHIINX
XUMUYECKHE CBOICTBa KHUCJIOPOJ0COePIKAIINX
OpPraHUYeCKUX COCTUHCHHI.

Pasznen 6. A3oTcoaep:kanue opraHndeckiue coeTnHeHns

E ™S

Tema 6.1.
AMMHEL
AMHUHOKHUCIIOTEL.
benku

Coneprkanne yaeOHOro MaTepuraja

AMUHBI: METWIaMHMH — TPOCTEHIIMM IpenCcTaBUTEND
aMUHOB: COCTaB, XUMHUYECKOE CTPOEHUE, PU3NYECKUE U
XMMHYECKHE CBOMCTBA, HAXOKICHUE B IIPUPOJE.
AMUHOKHUCIOTBl Kak  aM(OTepHblE  OpraHUYECcKHe
coequHEeHUs. PU3NMYECKHME M XUMUYECKUE CBOMCTBA
aMUHOKHCIIOT (Ha mpuMepe TiuirHa). buomornueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasbl.

benku kak npupoaHsle rnonumepsl. I[lepBruuHas,
BTOpUYHAsT W  TpPETUYHAs  CTPYKTypa  OCJKOB.
XHUMHUYECKUE CBOWCTBA OCIIKOB: THAPOJIH3, ICHATYpaIIUs,
KaueCTBEHHBIC PEAKIIMH Ha OCIIKH

B ToMm ymncie npakTHUeCcKUX 3aHATHH

CamocTosiTesbHas paboTa CTYJICHTOB

CaoiicTBa a30TOCOJIepKAIINUX OpraHUYECKUX
COEIMHEHMUIA.

du3nuecKue u XMMUYECKHE CBOMCTBA aMUHOB (peaKiuu
C KHCJIOTAMH U TOPEHHs) 1 aMUHOKHUCIIOT (Ha MpUMepe
runuHa). OnucaHue JeMOHCTPALMOHHBIX — ONBITOB:
JeHaTypamnusi O€JIKOB TIPH HArpeBaHWM, IIBETHBIC
peakiuu 0CJIKOB

OK 01.
OK 02.
OK 04.

Pa3pea 7. Boicoko

MOJICKYJIAPHBIC COCAUHCHUSA

Tema 7.1.
II;macTtmaccel.

Copepxanue yaeOHOro MaTepraa

He mpeaycMoTpeHo
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Kayuyxun.
Bonoxna

B ToM uncie npakTHYeCKuX 3aHATUH

l.Ilpaktnueckoe  3anarue  «CuHTE3, aHAIU3 H©
KJIaCCU(UKAIMSI BBICOKOMOJICKYJISIPHBIX COCTMHEHUI
OcHOBHBIE TIOHATUS XHMHHU BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUI: MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTENEeHb MOJUMEpPU3ALNU, CPEIHSAS MOJIEKYJISIpHAs
Macca. OcHOBHbIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN — TMOJUMEpU3alus
Y TIOJTUKOH/ICHCAITHSI.

OzHakomjeHue ¢ oOpa3laMM  OPUPOIHBIX U
UCKYCCTBEHHBIX  BOJIOKOH, IIJJaCTMAacC, Kay4yKOB:
MJIACTMACCHI (monMATUIIEH, MOJIUTIPOITUIIEH,
MOJMBUHWIXJIOPU, TIOJUCTHPOI); HATypadbHBIA W
CHHTETUYECKHE KayuyKd (OyTamueHOBBIH,
XJIOPOIIPEHOBBIN 5 U30IIPEHOBBIN); BOJIOKHA
(HaTypanbHBIE (XJIOMOK, IIEPCTh, MIENK ), HCKYCCTBEHHBIE
(arreTaTHOE BOJIOKHO, BUCKO3a), CHHTETUYECKUE (KAPOH
1 JJaBCaH)

CamocrosTeapHas padoTa CTYICHTOB

IIpogeccnonaibHo

OpPMEHTHPOBAHHOE  cojep:kaHHe (Comep:KaHue

MPUKJIAAHOT0 MOAYJIA)

12

Paznen 8. Xumusi B ObITY M IPOU3BOJICTBEHHOM 1eAITEJIbHOCTH YeJI0BeKa

12

Tewma 8.1.
XUMHUYeCcKHe
TEXHOJIOT U

B IIOBCEIHEBHOI
4
npodeCCHOHATTEH
OH JIeSITeITbHOCTH
yeioBeKa

Cogneprkanue yueOHOro MaTepuasa

12

[IpaBuia HKOJIOrUYECKU 11eIeCO00Pa3HOTO MOBEICHHUS B
OBITY M TPYIOBOH JEATEIBHOCTH B LEJIAX COXPAHEHUS
CBOErO 3JI0POBbSl M OKPYXKAIOLIEH IPUPOAHOU Cpenbl,
OMACHOCTb  BO3JEHCTBUS HA JKHUBBIE  OpPraHU3MBI
OpTraHU4YCCKUX BEUICCTB OTACJIIBHBIX KJIaCCOB
(YyraeBoJopofsl, CIUPTHI, (EHONIbI, XJIOPOpPraHUYECKue
IIPOU3BOJHbBIE, AJIbAETU/IBI U JP. ), HOKA3aTelb IPEAEIBHO
JIOIYCTUMOW KOHIEHTPALMU U €T0 UCII0JIb30BAHHUE.
Xumus ¥ 370pOBbE 4YEIOBEKA: IpaBHila OE30I1aCHOIO
UCIIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENnapaTroB, ObITOBOM
XHMMHHU B HOBCGIIHCBHOfI KU3HHU

B ToM uncne IPAKTHUYCCKUX 3aHATHI

1 .IIpakTnueckoe 3aHsATHe «lIpuMeHeHMEe XUMUYECKHX
BEUIECTB M TEXHOJOTMA C  yd4eToM Oyayliei
poeCCUOHAIBHON A TETHHOCTI.

2. Ilpaktuueckoe 3aHsiTue «Pemienue keic-3agad Mo
TeMaM: MaTepHaJIbl JJIsl JIEKTPOHUKH, HAHOMAaTEPHUAJIbI,
HCTOYHUKHU DHEPTHNY.

CamocrosiTenpHas paboTa CTY/ICHTOB

Ponp XxuMmuM B OOCCIEYCHHUH  SKOJIOTHMYECKOM,
SHEPreTHYEeCKOW W MHINEeBOM OE30MacHOCTH, Pa3BUTHH
MEIUIIMHBI, CO3JJaHUM  HOBBIX  MarepuaioB (B
3aBUCHUMOCTH oT BHJIA npodeCcCuOHATBHON
JIeITEIILHOCTH), HOBBIX HMCTOYHUKOB SHEPTUU
(abTepHATUBHBICE HMCTOYHUKHM dSHepruu). IloHsTHe O
HAay4HBIX METOJaX IMO3HAHHUS BEIIECTB M XUMHUYECKHX
peakumii. IlpencraBienuss 00 OOmMMX  HAYYHBIX
MPUHIMIAX MPOMBIIUICHHOTO TMOJYYCHHUS BaKHECHUIIHNX

OK 01.
OK 02.
OK 04.
OK 07.
IIK 3.2.
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BEILECTB (Ha MpUMeEpax MPOU3BOJCTBA aMMHAKa, CEPHOU
KHCJIOThI, METaHOJIA).

Pemienne kelic-3amad 1Mo TeMaM: MaTEpHANBl IS
3JIEKTPOHHUKH, HAHOMaTepHallbl, ICTOUHUKU SHEPTUH.
IIpencraBinenue pe3ysbTaTOB pEIIEHUs KeHC-3a1ad B 6
dopmMe MHHHU-IOKJIAZa (JOMYCKAeTCs HCIOJIb30BaHUE
rpadM4YecKUX U NPE3CHTAIIMOHHBIX MAaTEPHAJIOB)

IIpome:xxyTounasi arrecranus (Au¢depeHUMPOBAHHBINA 3a4eT) 2

Bcero 78

3. YcnoBus peanuzanuu nporpaMMbl o011eo0pa3oBaTeIbHOr0 yueOHOro npeaMera
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3.1. MarepuanbHO-TEXHUYECKOE 00eCTIeYeHUE

Jljist peanu3anuu mporpamMmmbl 00111€e00pa3zoBaTENBHOTO MPeaMeTa JOHKHBI
OBITH MPETyCMOTPEHBI CIIEIUATIbHBIC TIOMEIICHUS: YUeOHbI KAOMHET XUMUU U/WIIH
y4eOHON XUMHYECKOU Tab0paTOpUH.

D¢ hexTUBHOCTh  MpenojaBaHusi  00E00pa30BaATEIbHOM  JUCHUIUIUHBI
«XuUMUSD» 3aBUCUT OT HAJUYHS COOTBETCTBYIOIIETO MAaTEPUATHLHO-TEXHUYECKOTO
OCHAIIIEHUsI. DTO OOBACHSIETCS OCOOCHHOCTAMH JIUCUUILIIMHBI, B TIEPBYIO OYEpE/Ib,
e€ OSKCIepUMEHTAIBHBIM XapaKTepOM, IMUPOKAM CIHEKTPOM TPUMEHCHHS U
MPAKTUYECKONM  3HAYMMOCTHIO. PekoMeHayemoe  MaTepHallbHO-TEXHUYECKOe
o0OecrieueHne KaOuMHETa XWMHUM UM XHMHUYECKOW J1abOpaTopuu  BKJIIOYAET:
CHEIUATN3UPOBAHHYIO MEOCITb U CUCTEMBI XPaHCHHSI, TEXHUYECKUE U DJICKTPOHHBIC
cpenctBa  OOydeHHMs, JIEMOHCTpAIlMOHHBIE  y4eOHO-HATJAIHBIE  TIOCOOUS,
JIEMOHCTPAIIUOHHOE 00O0pYyJOBaHWE W MPHUOOPHI, J1AOOPATOPHO-TEXHOJIOTUYECKOE
o0opy/aoBaHue, J1abOpaTOPHYIO XHMHUYECKYI0 NOCyay, Mojenu (oObeMHBIE U
IUIOCKUE), HaTypajbHble OOBEKTHl (KOJUIEKI[MM, XHUMHYECKHE PEaKTHUBbI),

o0opynoBaHue 1a00PaHTCKO.

Cnenupajn3upoBaHHasi Me0ejb H CHCTEMbI XpaHEHHs
1 | Cron nabopaTopHBIN JEMOHCTPAIIMOHHBIN (C 3aIUTHBIM, XUMOCTOWKHM M TEPMOCTONKHAM
MOKPBITUEM, PAKOBHUHOM, TTOJIBOAKON U OTBEIEHUEM BOJIbI, CAHTEXHUKOM,
INEKTPUUYECKUMHU PO3ETKAMH, aBTOMATAMH aBAPUITHOTO OTKJIFOUECHHS TOKA)
2 | Cron nabopaTopHbIi IEMOHCTPAIMOHHBIN ¢ HAJICTPONKOM (C 3alIUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKUM IOKPBITHEM )
3 | Cron yueHndecKkuil 1abOpaTOpPHBIN, pEeryIHUpyeMbIid IO BHICOTE (C 3aIIUTHBIM,
XUMOCTOMKUM U TEPMOCTONKHUM MOKPBITHEM, PAKOBUHOW, OOPTUKOM IO HAPY>KHOMY
Kparo, IOJIBOJIKOW U OTBEJIEHUEM BOJIbI, U CAHTEXHUKOM )/CTON YIYCHHUECKU,
peryaupyeMbli 1o BhICOTE (IPHOOPETACTCS TOIBKO MPU HATMYUU CIICIIHATBEHOTO
J1a00PaTOPHOr0 OCTPOBHOT'O CTOJIA) (110 KOJIUYECME)Y 00VUAIOUIUXCS)
4 | CTyn yYCHUYECKUH (1O KOIUYecmay o0y4aouuxcs)
OruerymmuTenab
6 | Jocka kmaccHas/PenbcoBasi cucTeMa ¢ KJIACCHOM M MHTEPAaKTUBHOMN JOCKOM
(mporpammHOe oOecriedeHne, MPOeKTOpP, KPEIUICHUS B KOMIUIEKTE)/HHTEPAKTUBHOM
MaHeNbIO (IIPOrpaMMHOE 00eCIIeYCHUE B KOMILICKTE)
CToJ ¢ SIMKaMu I XpaHSHUSA/TyMOOH (pabouee mecmo npenooasameisi)
Kpecno oducHoe (pabouee mecmo npenodasamersi)
Jlocka mpoOkoBasi/Jlocka MarHUTHO-MapKepHast
0 | Cucrema (yCTpOHCTBO) JUIsl 3aTEMHEHHMS] OKOH
1 | IlIxad BBITSHKHOM MTAHOPAMHBIHN

W

— (= [\O |00 [
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12

IIxad mis XpaHeHUsT YICOHBIX OCOOUM

13

ArnrTeuka YHHUBCpCaJIbHasi AJId OKa3aHHsA HCpBOfI MCHHHHHCKOﬁ IIOMOIITH

TexHU4YeCKHE CPEACTBA

MHOro(yYHKITMOHAJIBHOE YCTPONHCTBO/IPUHTED

N | —

WHTepakTUBHBIA IPOrpaMMHO-aINIaPATHBIN KOMILIEKC MOOUIIbHBINA MIIM CTAallMOHAPHBIN
(mporpammHOe obecrieueHue, IpoeKTop, KperieHue B Komruiekre)/PeiapcoBast cucrema ¢
KJIACCHOW M MHTEPAKTUBHOMU JOCKOU (IMMporpaMMHOe oOecrieueHne, mpoeKTop, KperieHne
B KOMILICKTE)/MHTEPAKTUBHOM MaHE b0 (ITpOorpaMMHOE 00eCIIeYeHUE B KOMILISKTE)

[lepconanbHbIi KOMIBIOTED ¢ TIepudepueit/HoyTOyK (JINLEH3MOHHOE TPOrPaMMHOE
obecrieyeHre, 00pa3oBaTeIbHbII KOHTEHT U CUCTEMa 3allUThI OT BPEIOHOCHOMH
uH(popMaluu, nporpaMmmHoe odecrieuenue 11 HudpoBoi 1abopaTopu, ¢
BO3MOYKHOCTBIO OHJIAH-0IPOCa)

9J1IeKTPOHHbIE CPeACTBA 00YYeHHUA

OnexkTpoHHBIE cpeacTBa o0yueHus/MHTepakTuBHbIe TocoOus/OHMaltH-KypCHI (1O
pazoenam paboueil npocpammol)

JleMoHCTpalMOHHBbIE YUeOHO-HATJISTHBIE TOCOOMSI

CrnoBapu, CipaBOYHUKH, SHIUKJIONEUS (10 XUMUYECKUM HAYKAM)

Kommaekt IOPTPETOB BCIIMKHUX XMMHKOB

ITocoOust HATIAHOM DKCIIO3UIIUN

AW DN [—

Ilepuognueckas cucteMa xumMudeckux aneMerToB /.M. MenaeneeBa

Cnenuaau3supoBaHHasi MeOeJib M CHCTEMbI XpPaHEHUsl [IJIsi XUMHYECKOi JJadopaTopuu

1 | JJaGopaTopHBIii OCTPOBHOM CTOJI (ABYXCTOPOHHHM, C 3aIIUTHBIM, XUMOCTOHKHM H
TEPMOCTOMKUM MOKPBITHEM, HAJICTOJIBEM, C MOJCBETKOU U 3JEKTPUUECKUMHU PO3ETKAMH,
ITOJBOJIKOM M OTBEACHHUEM BOJBI, U CAHTCXHUKOM )

2 | Ctyn 1ab0opaTOpHBIN, PETYIUPYEMBI IT0 BEICOTE

3 | Cron 1ab0opaTOpHBIN 1EMOHCTPAIIMOHHBIH (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKUM
MOKPBITUEM, PAKOBUHOM, MOJIBOJIKON U OTBEAEHUEM BOJbI, CAHTEXHUKOM,
ANEKTPUUYCCKUMHU PO3ETKAMH, aBTOMATAMH aBAPUIHOTO OTKJIFOUYCHHS TOKA)

4 | Cron nabopaTOpHBIN JEMOHCTPALIMOHHBIN C HAICTPOUKOH (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKUM MOKPBITHEM)

5 | Crox ¢ sitmukaMu Ji71sl XpaHeHHsI/ TyMOOH

6 | Kpecio oduchHoe

7 | OrHeTymuTeanb

JleMoHCTpauMOHHOE 000PY/I0BAHKE M MPUOOPHI )i KAOMHETA U JIA00pPaATOPHUH

1 | Bechl anekTponnsie ¢ USB-nepexoHUKOM

2 | CTOIHUK NOABEMHBIN

3 | llentpudyra geMoHCTpallMOHHAsS

4 | lllTaTuB 1EMOHCTPAIIMOHHBIN

5 | Anmapar i npoBeICHUST XUMUUECKUX PeaKIui

6 | Anmapar Kunma

7 | OBauomerp

8 | 'openka yHHUBepcaibHas

9 | Ilpubop mist WILTIOCTPALIAN 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEAKIIUN OT YCIOBUI
OKpY’Karolllel cpebl

10 | HaGop mis smekTposii3a AeMOHCTPAITHOHHBINA

11 | TIpuGop JuIst ONBITOB IO XUMHUH C ICKTPUICCKUM TOKOM (JTAOOPAaTOPHBINA)

12 | ITpuGop 1 OKUCIICHUS CIIUPTA HaJ MEIHBIM KaTaJIu3aTOpOM

13 | ITpubop s MoaydeHus rajJoua0aJIKaHOB JEMOHCTPALIMOHHBII

14 | TIpuGop Ju1s MOJYyYCHHS pACTBOPUMBIX BEILIECTB B TBEPJIOM BHJIC

15 | YcranoBka i QrIbTpOBAHUS MO BAKYYMOM
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16 | IIpuGop Ju1s ONpEeeIICHHS COCTaBa BO3ayXa

17 | 'a30aHamM3aToOp KUCIOPO1a M TOKCHYHBIX ra30B ¢ MU(PpOBOM MHANKAIIMEH ITOKa3aTelIeH

18 | IIpubop A1 UIIIOCTPalMK 3aKOHA COXPAHEHHUS MACChl BEIIESCTB

19 | YcraHoBKa 1)1 IEPETOHKH BEIIECTB

20 | bBapomeTp-anepown

21 | HaGop s u3ydeHus BOJOPOAHOM SHEPTCTHKHU

22 | pH-MeTpHhI (Oonoanumenvroe sapuamusnoe 060pyoosatue)
JIabopaTOPHO-TEXHOJI0THYECK0e 000PYI0BAHHKE [IJIs1 KAOMHETAa M JIA00PATOPHH

1 | IlpuGop 1y1st mOJyYEHHMsI TAJIOMI0ATKAHOB U CIOXKHBIX 2(HpoB 1abopaTOpHBIi

2 | Konbonarpepareib

3 | DaeKTpoIInTKa

4 | bans komOMHUpPOBAaHHAS JJTabOpaTOpHAas

5 | Bechl 18 ChITYYUX MAaTEpPUAJIOB

6 | ITpuGop s moaydeHus ra3oB

7 | CnupToBka 1abopaTopHas

8 | MarnuTHas Menaigka

9 | Mukpockon (G poBoi ¢ pyKOBOJACTBOM IOJIB30BATENIS U IIOCOOHEM JIJIsT YIAITUXCS

10 | HaGop a1 YMCTKH ONTHUKU

11 | Habop mocy sl 1isi peakKTHBOB

12 | HaGop mocyasl ¥ IPUHAICKHOCTEH Tt paOdO0ThI ¢ MAJIBIMU KOJIMYECTBAMHU BEIIECTB

13 | HaGop npuHaUIeKHOCTEH U1l MOHTAa)Ka MPOCTEHUIIUX MTPUOOPOB IO XUMHUHU

14 | Habop mocyibl ¥ IPUHAIICKHOCTEH M3 ponuacHa (MUKPOJIadopaToOpHs)

JlaGopaTopHasi xXuMHUYeCcKasa MOCy/aa AJisi KAa0OHHeTa U J1ad0paTopum

1 | KoMruiekT koJi0 JeMOHCTPAIIMOHHBIX

2 | HaGop npoOoK pe3nHOBBIX

3 | Ilepexon CTEKISHHBIN

4 | IIpobupka Bropia

5 | IIpoOupka ABYXKOJECHHAS

6 | CoenmnHUTENH CTEKISTHHBIN

7 | 3akuM BUHTOBOM

8 | 3axxmm Mopa

9 | lllmaHr CUJIMKOHOBBIN

10 | KOMIUIEKT CTEKISTHHOM IMOCYIbI Ha MUIH(axX AEMOHCTPAIIHOHHBINA

11 | lo3upyromiee yCTporHCTBO (MEXaHUIECKOE)

12 | Kommuiekt u3aenuii u3 kepaMuku, papdopa u dasHca

13 | KomrutekT Jioxkek paphopoBbix

14 | KoMIUIEKT MEpHBIX K010 Majioro oobemMa

15 | KOMIUIeKT MEpHBIX KOJIO

16 | KOMIUIEKT MEPHBIX ITUJIWHIPOB IJIACTUKOBBIX

17 | KoMOieKT MEpHBIX MUIMHIPOB CTEKISTHHBIX

18 | KOMIUIEKT BOPOHOK CTEKJISIHHBIX

19 | KoMOIeKT IUIETOK

20 | KoMmIeKT cTakaHOB IUIACTUKOBBIX/CTCKIISTHHBIX

21 | KoMmjaekT cTakaHOB XMMHUYECKUX MEPHBIX

22 | KoMImIekT cTakaH4YUKOB JJIS1 B3BEIIMBAHUS

23 | KOMIUIEKT CTYIIOK C IECTUKAMHU

24 | Habop mmateneit

25 | Habop nuHI1eTOB

26 | HaGop vamek [letpu
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27 | TpyOka cTeKiIsiHHAs

28 | Dkcukarop

29 | Yamra KkpuCcTaaIu3alHOHHAS

30 | Ilunnel TUreIbHEIS

31 | Broperka

32 | IIpoOupka

33 | baHka noja peakTUBBI MOJUAITUICHOBAS

34 | banka 1moj peakTUBbI CTCKJISIHHAS W3 TEMHOI'O CTEKJIA C MPUTEPTON MPOOKOM

35 | HaGop CKIISIHOK AJIsI pACTBOPOB PEAKTHBOB

36 | [1amouka cTekJITHHAS

37 | lratuB gj1s IpoOUPOK

38 | KoMniekT cpeacTB A1l MHAMBUAYAILHOM 3aIIUThI

39 | KOMILIEKT TepMOMETPOB

40 | CymmipHas aHenb JJIs MOCYIbI

41 | ®unbTpoBanbHas Oymara/puiabTpsl OyMaskHBIC (OONOIHUMENbHOE BAPUAMUBHOE
obopyoosanue)

Mogaenn (00beMHbBIE U IUI0OCKHE), HATYPaJIbHbIEe 00beKThI (KOIJIEKINH, XUMHYeCKHe
peaKTHBBI) 1Jisl KAaOMHETA M J1A00pPaTOPHH

KoMIuiekT Mojenel KpuCcTaUIMYECKUX PEIIeTOK

Moenib MOJICKYJIBI OClIKa

Habop m1st MogenupoBaHus CTPOSHHSI HEOPTAaHMYECKHUX BEIICCTB

Habop m1st MofenrpoBaHus CTPOSHHSI OPraHMYECKUX BEIIECTB

HaGop ju1st MosieTupoBaHus CTPOSHHUS aTOMOB ¥ MOJICKYJI

Ha6op juist MoJIeTUpOBaHMS 3JICKTPOHHOT'O CTPOCHHS aTOMOB

KoMIutekT koyuieknui

e RRENRIo NIV, N FS VSN]SR

KoMmiekT XuMudecKux PECaKTHBOB

O6opyaoBanue JJa0OPAHTCKOM Ka0MHETa XUMHH

CTOJI ¢ AIUKaMH JIJI XpaHCHHS/TyMOOK

Kpecio oducHoe

Ctoi 1a00paTOpHBIA MOCUYHBIN

CYHII/IJII)HaH MNaHCJIb IJIA IIOCY AbL

[Ixad mis XxpaHeHUs YIeOHBIX MOCOOMt

IlIxad m1st XpaHEHUST XUMHUECCKUX PEAKTHBOB

IIxad m1s XxpaHeHUs: 1a00PATOPHOM MOCY AL/ TPHOOPOB

0N [N [N K |W (N |—

I1Ixad BBITSHKHOM

O

JlabopaHTCcKuii CTOI

—_
)

Crtyn 1a00paTOPHEIN, PETYIUPYEMBIH IO BEICOTE

[S—
[S—

DJIeKTPUUECKUI aKBAAUCTUILIISITOP

p—
\S]

[lIkxad cymuIbHBIA

p—
[98)

Pe3nHOBBIE EpUATKH

p—
AN

KoMIuiekT epiiei it MbIThsL 1a00paTOPHOM HOCY/IbI
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3.2. HudopmarmonHoe obecrieueHre peain3auy IporpaMmbl

1. IlevaTHbie U31aHUSA:

1. I'abpuensn, O.C. Xumus: TexHomoruueckuit npoduib: yueOHUK sl CTYIEHTOB
yupexaeHuil cpeanero npodeccuonanbuoro oopazosanus / O.C. 'abpuensn, U.I'.
OctpoymoB. — MockBa: Akanemus, 2025. — 301 c.: un. + Tupax 3000 3x3. —
(ObmeoOpazoBaTenbubie AUCIUILIUHBI). — [SBN 978-5-0054-1765-7

2. I'abpuensu, O.C.

Xumust: TecThl, 3agauvl W yHOpaXKHEHUs: ydeOHOe mocoOue sl CTYJEHTOB
yupexaeHuil cpeHero npodeccronanbHoro odpazoBanus. — MockBa: AkaaeMus,
2024. — 336 c. + Tupax 600 sk3. — (OOmeodpazoBarenbHble JUCIUILUIUHBI). — [SBN
978-5-0054-1766-4

2. JlononHUTENbHBIE UCTOYHUKHU:

1. Pym3utuc, I'. E. Xumus. ba3oBblii ypoBeHb : y4eOHUK /Jis1 00pa30BaTeIbHbBIX
OpraHu3alMi, peann3yroumx 00pa3oBaTelbHbIE TPOTrPAMMBbI CPEIHETO
npodeccuonanbHoro oopazosanus / I'. E. Pymsutuc, ®. I'. ®enpaman. — 2-¢ u3.,
ctep. - Mocksa : [Ipocsemenue, 2025. - 337 c. — (YueOnuk CIIO). - ISBN 978-5-
09-124954-5. - Tekct : anekTponHsbIi. - URL:
https://znanium.ru/catalog/product/2202350

2. Papeukuii, A. M. Xumusi. ba3oBslil ypoBeHb. TpeHUPOBOYHBIE U POBEPOUHBIC
paboThI : yueOHOE 1ocobue, pazpaboTaHHOE B KOMIUIEKTE C YUeOHUKOM JIsI
00pa3oBaTEIbHBIX OpraHu3aluii, peaTu3yIoIMKnX 00pa30BaTeIbHbIC POTPAMMBI
cpeaHero npodeccuoHabHOr0 obpazoanus / A. M. Pagenkwii. - 2-e usn., crep. -
Mockaga : [Ipocsemienue, 2025. - 81 c. - (Yuebnuk CII1O). - ISBN 978-5-09-
124962-0. - Texkcr : anekTpoHHbIN. - URL:
https://znanium.ru/catalog/product/2202356

3. Uepnukosa, H. FO. Pemnraem 3amaun 1Mo XMMUU CaMOCTOSITENILHO (C OTBETaMU U
pemenusiMu): yueoHoe nocodue st CI1O / H. FO. YUepnukosa, E. B. Memepsikosa.
— 3-e uzn., crep. — Cankr-IletepOypr: Jlans, 2025. — 330 ¢. — ISBN 978-5-507-
50587-6. — Texkct: snexkTpoHHbIN // JIaHb: 3IEKTPOHHO-OMOIMOTEUHAs CUCTEMA.
— URL: https://e.lanbook.com/book/448352 (mara oOpamenus: 05.05.2026). —
Pexxum moctyma: myist aBTOpHU3. MOIB30BaTENEH.

4. Pe3nuxoB, B. A. COOpHUK 33a7a4 ¥ YyHOPaKHEHHN MO OPraHUYECKOH XUMUU:
yueOHo-meToanueckoe nocoodue ansa CIIO / B. A. PesnukoB. — 4-e uzn., crep. —
Canxkrt-IletepOypr: Jlans, 2025. — 336 ¢. — ISBN 978-5-507-51103-7. — Texkcr:
AJEKTpOHHBIN //  JlaHb:  3JEKTpOHHO-OMOMUMOTEeyHas cuctema. —  URL:
https://e.lanbook.com/book/504587 (mara oOpamenus: 05.05.2026). — Pexum
JOCTYyTA: JUIsl aBTOPU3. MOJIb30BATENCH.
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https://znanium.ru/catalog/product/2202350
https://znanium.ru/catalog/product/2202356
https://e.lanbook.com/book/448352%20
https://e.lanbook.com/book/504587%20

3. DJEKTpOHHBIE U3aHUS

1. hvsh.ru — Xypnan «Xumus B mkome».

2. https://postnauka.ru/themes/chemistry — JieKIuu o XuMUU Ha CanTe
[TocTHayka. http://gotourl.ru/4780 (http://elementy.ru/)

Hayuno-nonynspHbiii IPOEKT «DJIeMEHTHI 001N HAYKKW» ((hU3UKa, XUMUS,
MaTeMaTHKa, aCTPOHOMHS, HAyKH O KU3HHU, HayKu o 3emiie). HoBocTu Haykw,
KHHTH, HAyYHO-TIOMYJISIPHBIE CTaThH, JICKITUH, SHITUKJIOICTUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Cailt Hay4HO-TIOITyJIsIpHOTO KypHaina «llorenunam». XKXypnan nzgaércsa ¢ 2005 r.,
¢ 2011 r. — pazgen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaifT Hay4HO-TIOMYJISIPHOTO JKypHaJIa « XUMUS U *KU3Hb». JKypHan uznaércs ¢
1965 T.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITas dNeKTpoHHAsE OMOIMOoTeKa XuMUdIeckoro nopraia «Chemnety,
COZIEPKUT yueOHbIe U HH(OOPMAITMOHHBIC MAaTEPUAITBI JJI TKOJILHUKOB U
yuuTenei. B Helt MOKHO HalTH y4eOHMKH 1O OOIIEeH U HEOPTaHUYECKON XUMUH,
OpTraHUYECKON XUMHH, MyJTbTUMEANAMATEPHAIIBI, a TAKKE 3a1a9d XUMUICCKUAX
OJIMMITHA]T C PEIICHUSIMH, 33/1a91 BCTYIMUTEIBHBIX YK3aMEHOB JIJIs1 AOUTYPUEHTOB.
6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmanmonnsie Matepuansl 00 onuMmnuaaax: MOCKOBCKOW FOPOACKOM,
Bceepoccuiickon, Menaeneesckon, MexayHnapoanou. [IpuBenensl 3anaun
TEOPETUYECKHUX U IKCIIEPUMEHTAIBHBIX TYPOB, OJAPOOHbIE PEIICHHUS, CIIUCKH U
dboTorpaduu nmodbeauTenei.

7. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran mo mHanorexHosorusiM. OCHOBHas 11€JIb — pa3BUTHE 0OPA30BaHUS B
00J1aCTH HAHOTEXHOJIOTHI ¥ MOJATOTOBKA K MHTEPHET-OJIMMITHAJIE 110
HAHOTEXHOJIOTHSIM.

8. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cipaBounast nHpoOpManus 0 XUMHYECKUX dJIEMEHTaX M UX CBOMCTBAX
(Ha aHTJIMIICKOM S3BIKE).

9. http://gotourl.ru/4792 (http://periodictable.ru/)

PyccKOSI3BIUHBIN CAT O CBOMCTBAX XUMHYECKUX DJICMEHTOB.

10. http://gotourl.ru/7180 (https://www.lektorium.tv)

HekoMmMmepuecknii calT OHIaifH-00pa30BaHus, COJICP)KUT MHOT'O HHTEPECHBIX
00pa3oBaTeNbHbIX KYPCOB U BUIACOJEKIINM JIJIs1 IIKOJIBHUKOB, CTYJICHTOB U
yuurtenei. EcTh HECKOJIBKO KypCOB MO XUMUHU.

11. http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — caMblii aBTOPUTETHBII B MUPE XUMUU
uHGOPMAITMOHHBIA UHTEPHET-peCypc (CalT MIIaTHBIN).

12. http://www.organic-chemistry.org/

ITopTan no opraHn4ecKor XMMHUH HA AaHTJIMMCKOM SI3BIKE.

13. http://www.xumuk.ru
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Caift 0 XUMHH: KJIaCCUYECKUE YUeOHUKH, CIIPABOYHUKH, YHITUKIIOTICIUH, TTOUCK
OPraHUYECKUX U HEOPraHMYECKUX PEAKIIUM, COCTABIEHUE YPABHEHUN PEAKIUN.
14. http://orgchemlab.com/

Caiit, mOCBAMEHHBIN MPAKTHYECKOU paboTe B 1abopaTopuun
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4. KoOHTpOJb W OIIEHKAa pe3yJbTAaTOB OCBOCHHS 0O0Ie00pa30BaTeIbHOTO

npeamera

KOHTpOJ'IB N OLOCHKA PACKPBIBAIOTCA YCPC3 AUCHUINIMHAPHBIC PE3YyJIbTAThI,

YCBOCHHBIC 3HAHUA U HpI/IO6pCTéHHBIe O6y‘-IaIOI]_II/IMC5I YMCHM:, HAIIPABJICHHBIC Ha

dbopmupoBaHue 00IIMX U MPO(HECCUOHATBHBIX KOMIIETCHIINI

Tun omeHOYHBIX

Oobmasi/nmpodeccuoHabHAs KOMIIETEHIUSA Paznen/Tema .
MepOonpHUsiTH
OK 01. Beibupatb criocoObl penieHus 3ajgau Tema 1.1-1.7
po(eCCHOHAIBHOM JEATENLHOCTH IIPUMEHUTEIBHO K Tema2.1,2.2
pa3IUYHBIM KOHTEKCTaM Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1
TectupoBanue
Tena 8.1 [IpencraBienue
OK 02. Mcmonb30BaTh COBPEMEHHBIE CPEICTBA ITOUCKA, Tema 1.2, 1.4, eI; BTATOR
aHaJIN3a U MHTEPIIPETAMH MHPOPMALIUH, 1 1.6,1.7 E a}I;TquCKHX "
WH()OPMAITMOHHBIC TEXHOJIOTHH JIJIs1 BHITIOJIHCHUS 33724 Tema 2.1,2.2 p
. Tema 4.1. 4.2 1abopaTOPHBIX
npo¢eCCUOHATIBHOMN e TEILHOCTH S
Tema 5.2-5.4 pabor
Tema 6.1 Brinosinenue
Tema 7.1 KOHTPOJBHBIX
Tema 8.1 pa60T 1o
OK 04. Tema 1.7 pagHeHaM
D hexTHBHO B3aUMOIENCTBOBATh  paboTaTh B Tema2.1,2.2 JTCITUTUTHHBI
KOJUJICKTHBE U KOMaH]1e Tema 4.1, 4.2 3amra penieHus
Tema 5.2-5.4 Keiic-3a1ad (c
Tema 6.1 o
Tema 7.1 y4eToM Oymyrieit
Tema 8.1 npodeccHoHaNbHOM
OK 07. ConeiicTBOBaTh COXPAHCHUIO OKPYKAFOIICH Tema 1.7 JIeATENbHOCTH)
Cpeibl, pecypcocOepekeH IO, IIPUMEHATH 3HAHUS 00 Tema 5.1 BLIHOHIjeHHe
M3MEHEHUH KJIMMATa, IPUHIHUIIB OEPEKITUBOTO Tema 8.1 3afaHuu 5
NpOU3BOCTBA, 3P(HEKTHBHO AeiCTBOBATH B HPOMEKYTOTHO
YpE3BLIYANHBIX CUTYALUSIX arreCTanuu
1K 3.2. PazpabaTbiBaTh MPOEKTHYIO JOKYMEHTALIMIO Ha Tema 1.2
pa3paboTKy MH(POPMAIIMOHHON CUCTEMBI B COOTBETCTBUM | 1ema 1.6
¢ TpeOOBaHUSAMHM 3aKa3YHMKA. Tema 1.7
Tema 2.1
Tema 4.1
Tema 8.1
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