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CopnepkaHre IpOrpaMMbl PEANM3YeTCsl B IPOLIECCE OCBOEHHUS CTYyIEHTaMU
OCHOBHOM 00pa30BaTeNIbHOW MPOTpaMMbl C TIOJYYEHHEM CpPEIHEro OOIIEero
oOpazoBanusi, pazpabotanHoil B coorBeTcTBUM ¢ TpeboBanusimu GI'OC COO (B pen.
1p. Munnpocsemierus: PO ot 12.08.2022r. Ne 732) ¢ yuérom tpedoBanmit ®I'OC CIIO
cnermanbHocT 43.02.15 TloBapckoe u koHauTepckoe neino (mp. MunoOpHayku
Poccun ot 09.12.2016 N 1565 (pen. ot 17.12.2020), Ha OCHOBaHHMM MPUMEPHOU
paboueit pOrpaMMbl 0011100 pa30BaTeIbHOM JTUCHUTUTAHBI «XuMust»
pekoMengoBanHoit @PI'BOY [IIO «MHCTUTYT pa3BuTus nOpodhecCuOHATBHOrO
obpaszoBanwms» (30.11.2022r.).

Pabouass mnporpamma y4eOHOM JUCUMIUIMHBI COAEPKHUT MPOPUIbHYIO
COCTABIISIOINLYI0, HMEIOUIYIO MPOPECCUOHAIBHO OPUEHTUPOBAHHOE Coepkanue
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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIbHOM JUCHOUILJIAHBI «XUMMS»

1.1. MecTo AMCUMILIMHBI B CTPYKType 00pa3oBaTe/bHOH NPOIrpamMMbl
CI1O:
OO01eoOpazoBaTebHas JUCHUILUINHA « XUMUS SIBISIETCSA 00513aTEIbHON YaCThIO

00111€00pa30BaTeILHOTO ITMKJIA 00Pa30BaTEIbHOM IMPOTPaMMbl B COOTBETCTBHH C
®I'OC CIIO no cnennansHocTH 43.02.15 I[ToBapckoe M KOHAUTEPCKOE JI€JI0

1.2. IIe.]'lI/I H INIAHUPYEMBIE PE3YJIbTAaThl OCBOCHUA NUCIHUIIJITUHBI:

1.2.1. Heab (uCUMIIAHBI
@opMHUpOBaHUE y CTYACHTOB XUMHUYECKOW COCTABJISIOIIEN €CTECTBEHHO-
HAay4YHOM KAPTUHBI MHpa KAK OCHOBBI NPHUHATHS PpEIIEHUH B >KU3HEHHBIX U

IIPOU3BOACTBCHHBIX CUTyallUAX, OTBECTCTBCHHOI'O IIOBCACHMS B HpHpOI[HOﬁ cpeac

1.2.2. Tlnanupyembie Ppe3yJabTAThI

0CBOCHHMS 001Ieo0pa3oBaTeJbHOM

aucuIIMHLBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO
Oco6oe 3HaueHHe TUCIUIUIMHA UMeeT npu GopmupoBaHuu u passutuu OK u

I1K.

Kon u HanmeHnoBaHue ILnanupyemMsblie pe3yJbTaTbl 0CBOCHHUS JMCIUILIHHBI
(popmupyembIx Oomme JucuuniMHapHbIe
KOMIIeTEeHI Ui (mpeaMeTHbie)?

OK 1 Bribupars cnoco6s! | B 4acTu TPYAOBOIO | - BIIAJICTh CUCTEMOH
pelieHus 3a/1a4 | BOCIMTAHMS: XUMHUYECKUX 3HAHWM, KOTOpas
npogeccuoHaTbHON - TOTOBHOCTb K  TpYZLy, | BKIKOYAET:

JEATeNbHOCTH OCO3HaHME LIEHHOCTU | OCHOBOIIOJIAraloIIe IOHATHS

NMPUMCHUTCIIBHO K Pa3JIMYHBIM
KOHTCKCTaM

MacTepCTBa, TPYI0II00ue;

- TOTOBHOCTb K aKTUBHOH
JIeSITeIbHOCTU
TEXHOJOTHYECKON Hu
COIIMAIbHOM HampaBJI€HHOCTH,
CIIOCOOHOCTh MHUIIMHPOBATD,

TUTAHUPOBATh u
CaMOCTOATECIIBHO BBITIOJITHATH
TaKyIo JeSITeIbHOCTD;

- HUHTEPEC K Pa3sInYHbBIM
chepam  mpodhecCHOHANBHOM
JIeITEIIbHOCTH,

OBJagenue
YHUBEPCAJIbHBIMHA
yueOHbIMHU
MO3HAaBATC/JIbHbBIMU
NeliCTBUSIMU

(XMMUYECKU DIIEMEHT, aToM,
3JIEKTPOHHAsT 000JI0UKa aToMa,

S-, p-, d-37eKTpOHHBIC
opOuTanu aTOMOB, HOH,
MOJIEeKYJIa, BaJIEHTHOCTD,
DIIEKTPOOTPHUIIATETHLHOCTD,

CTETEHD OKHCJIEHHS,
XUMHYECKas  CBS3b, MOJb,

MOJIIpHAs Macca, MOJISPHBII
00beM, YTJIEPOIHBIN CKEJET,
(byHKIIMOHANBEHAS rpynmna,
paJMKal, H30MEpHsi, H30MEPHI,
TOMOJIOTHYECKUN psn,
TOMOJIOTH, YTIIEBOIOPOJIBI,
KHCIIOPOJI- U a30TCOIePIKaIIHe
COEQUHEHHSI, OHOJIOTHYECKHU
AKTHUBHBIE BEIIECTBA

2 OucumnamHapHble (NpeameTHble) pe3ynbTaTbl YKa3blBaOTCA B COOTBETCTBUMM C UX MOJIHbIM MEpPeYyHeM BO
®rocC COO ot 17.05.2012r. Ne 413 (B nocneaHemn peaakumm ot 12.08.2022)




a) 0a3oBble
JIelcTBHA.

- CaMOCTOSTEIILHO
bopMyIHpoBaTH u
aKTyaJu3upoBaTh IMpoodeMy,
paccMarpuBaTh ee
BCECTOPOHHE;

- yCTaHaBJIMBATh
CyIlIeCTBeHHbeI IIpU3HAK HJIN
OCHOBaHMs JJIsI CpaBHEHHS,

JIOrH4€CKue

KJIacCU(UKAIIUN u
0000111eHM;

- OTIPEJICIIATh Leau
JIEATENHHOCTH, 3a7aBaTh
napamMeTpel M KPUTEPHH HX
JIOCTYKEHMUS;

- BBISIBIISIT 3aKOHOMEPHOCTH H
POTHBOPEUHS B

paccMaTpUBaEeMbIX SBJICHUSX;
- BHOCUTh KOPPEKTHUBBI B
JIeSITeIIbHOCTb, OLICHUBATh
COOTBETCTBHUE pe3yJIbTAaTOB
LensM,  OILICHUBAaTh  PHUCKHU
IMOCJICICTBUI NCATCIBHOCTH;

- pa3BuUBaThb  KpeaTHUBHOE
MBIIUIEHHE TIPU  PEUICHUU
JKU3HEHHBIX TIpoOiieM

0) 6a3oBbIE
HCCIIe10BATEIbCKUE
JedcTBHUA:

- BIIAJCTh HABBIKAMHU Y4E€OHO-
HCCIIEN0BaTENbCKOMN u
MIPOEKTHOMN JeSITEILHOCTH,
HaBBEIKAMH pa3peneHus
npobiem;

- BBISBIISTH
CIIEACTBECHHEIE
aKTyaJIM3UPOBaTh
BBIIBUTaTh
penieHus,
apTyMEHTBI
JIOKa3aTesIbCTBa
YTBEPKICHUH,
rapaMeTpbl u
pELIEHHUS;

- QHAJIM3UPOBATH MOJYYECHHBIE
B XOJ€ peueHus 3aiauu
pe3yJIbTaThl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH,
MPOTHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHSIX;

MPUYUHHO-
CBSI3U u
3a1auy,
TUIIOTE3y €€
HaXOJUTh
JUTSt
CBOHX
3a/1aBaTh
KpUTEPUHU

(yrmeBomamwl, KHpHI, Oenkn),
MOHOMED, oJIUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC
COCIMHCHMS,
KpUCTAJIMYECKass  pelieTka,
TUTIBI XUMHYECKUX PEAKITHA
(OKHCTUTEBHO-
BOCCTAHOBUTEIBHBIC, 3K30- H
SHIOTEPMHYCCKUE,  PEAKIUH

HOHHOTO O0OMeHa), pacTBOD,
AJIEKTPOJIHUTHI,

HED3JICKTPOJIUTHI,
3JICKTPOJIUTUYECKAS
JHCCOIUAITHS, OKHCJIUTEIIb,
BOCCTaHOBUTEb, CKOpPOCTh
XUMHUYECKOU peakuuu,
XUMHUYECKOE paBHOBECHE),
TEOPHMH U 3aKOHBI (Teopus
XHMUYECKOr0 CTpOCHUS
OpraHn4ecKkux BemecTs A.M.
byrtneposa, Teopus
3JIEKTPOJIUTUUECKON
JIACCOIHAIIH,
nepuoanyeckui 3akon J[.M.
Menneneena, 3aKOH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,

CUMBOJIMYECKUN SI3bIK XUMUH,
(hakTOIOTHYECKUE CBEACHUS O
CBOMCTBaAX, COCTaBe,
MoydyeHun U 0Oe30MacHOM
UCIIOJIb30BAaHUU  Ba)XKHEMIIHX
HEOPTraHUYECKUX "
OpPTaHUYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOU A TEIIHBHOCTH
YEJIOBEKa;

- yMETh
XapaKTepHbIE
B3aUMOCBSI3b
MOHSATHUH, MPUMEHSTH
COOTBETCTBYIOIINE  TTOHSATHUS
MpU ONUCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKUX U
OpraHWYECKUX BEIIECTB U HX
MIPEBpAIICHHI; BBISIBIIATH
B3aMMOCBS3b XUMHUYECKUX
3HaHUW C  TIOHATHUSIMHA H
MpeACTaBICHUSIMU JIPYTHUX
€CTECTBEHHOHAYYHBIX
MPEAMETOB;
- YMETh

BBISIBJIATD
IIpHU3HAKU u
HN3YYCHHBIX

HCITIOJIb30BaTh




- YMCTB HepeHOCI/ITB 3HAHUS B
MIO3HABATEIIBHYIO u
PAaKTUYECKYIO o0acTu
JKU3HEIEATENBHOCTH;

- YMETh UHTETPUPOBATH
3HAHUS u3 pa3HbIX
MpEeAMETHBIX 00J1acTel;

- BBIIBUTATh HOBBIE HJIEH,
HpeHHaFaTB OpI/IFI/IHaJIBHbIe
MOJIXOJIbI U PEIICHUS;

- CIIOCOOHOCTD HX
HCIIOJB30BaHKs B
IM03HABaTEILHOM U
COILIMAJILHOM MTPAKTHKE

HAUMEHOBAHUSA  XUMHUYECKUX
COCTMHCHU I MEXTyHapPOIHOTO

COI03a  TEOPETHUYECKOM U
PUKIIATHOU XUMUU u
TPUBHUAJIBHBIC Ha3BaHUA

BaXHEHUIINX BelIeCTB (ITUJICH,
alleTHIICH, TIUIECpPUH, (QEHO,
dhopmanbaeru, YKCyCHasl
KHUCJIOTA, TJIMIHWH, YTapHbIA
ra3, YrJIeKHCIbIi ra3, aMMHaKx,
raiieHasi U3BeCThb, HeralleHas
U3BECTh, MHTHEBas coJla H
JPYTHX), COCTaBIISTH (hOPMYJIbI
HEOPraHUYECKUX u
OpTraHUYECKUX BEIIECTB,
ypaBHEHUS XUMHYECKHX
peaKuuit, OOBSCHATh  HX
CMBICIT, MOATBEPKIATh
XapakTepHbIe XUMHYECKHE
CBOICTBa BEILIECTB
COOTBETCTBYIOIIUMU
SKCIEPUMEHTAMH U 3alUCSIMU
ypaBHEHUU XUMHYECKHUX
pEaKLHnii;

- YMETh yCTaHaBIUBATh
MIPUHAJUICKHOCTh H3YUYEHHBIX
HEOPTraHUYECKUX u
OpraHWYECKUX  BEIIECTB K
ONpENEJICHHbIM  KJlaccaM U
rpynmnam COECIMHEHU,
XapaKkTepu30BaTh UX COCTaB H
BaKHEHUTIITHE CBOMCTBA;
ONPENENATh BUIbl XUMUYECKUX
cBs3el (KOBAJICHTHAs, HOHHAS,
MeTaJuInuecKasi, BOJAOPOIHAs),
THUTIBI KPUCTAJUTMUECKUX
pELIETOK BEILIECTB;
KJ1acCU(UIUPOBATh
XUMHUYECKUE PEAKIINH;

- chopMupoBaTh
MpeACTaBICHUS: 0
MaTepuaIbHOM €MHCTBE
MHpa, 3aKOHOMEPHOCTSIX U
TI03HABAEMOCTH SIBJICHUI
MPUPOJIbI; O MECTE M 3HAYEHUU
XUMHH B cucTeme
€CTECTBEHHBIX HAyK U €€ POoJn
B 00€ecreyeHnH YCTOWYMBOTO
pa3BUTHSI  YEJIOBEYECTBA: B
pereHuu npoOemM
9KOJIOTHYECKOM,

SHEPreTUYECKON M MHILIEBOMI




0€30MaCHOCTH, B  Pa3BUTHUHU
MEIMIMHBI, CO3JaHUH HOBBIX
MaTcpuaiosB, HOBBIX
VCTOYHUKOB  DHEPIHH, B
00ECTeYeHn! PalrOHAIBLHOTO
IPUPOIOIIOIH30BAHUS, B
(dbopmMupoBaHUU

MHpPOBO33pCHHsT U OOIIei
KYyJIbTYpBbl 4€IIOBEKA, a TaKXKe
IKOJIOTHYECKU 000CHOBAHHOTO

OTHOIIIEHUS K CBOEMY
3J0pOBbIO U IPUPOAHOM CpeEE;
- BJIaJIETh CHUCTEMOMN

XUMHYECKUX 3HAHHM, KOTOpas
BKJIIOYAET:
OCHOBOIOJIAraolue MOHITUS
(IOTIONMHUTENIBHO K CHUCTEME
HOHSTUNA 0a30BOro ypoOBHS) -
U30TOIIbI, OCHOBHOE u
BO30YXKJICHHOE COCTOSIHUE
aToma, ruOpuan3aIus
ATOMHBIX opburanei,
xumuyeckas cBsazp (" " w ",
KpaTHbIE CBS3M), MOJISIpHAs
KOHIIEHTpAIusl, CTPYKTypHas
dhopmyra, HU30Mepus
(cTpykTypHas,
reoMmerpuyeckas (Iuc-TpaHc-
U30MEpHsl), TUIIBI XUMUYECKHX

peakuuin (romo- "
reTeporeHHble, OOpaTHUMbIE U
HeoOpaTUMBbIe), pacTBOpHI
(ucTuHHBIE, JIUCTIEPCHBIE
CUCTEMBI),

KPUCTAIOTH/IPAThl, CTENEHb
JIUCCOLMALUY,  JIEKTPOIIH3,

KPEKHUHT, pUPOPMHUHT); TEOPUU
W 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33pPEHUYECKHE 3HAHMS,
Je)KaIre B OCHOBE TOHUMAaHUS
MPUYUHHOCTH U CUCTEMHOCTHU
XUMAYECKHX SIBTICHH,
COBpPEMEHHBIE TMpE/ICTaBICHUS
O CTPOCHMHM BemecTBA Ha
aTOMHOM, MOJIEKYJSIPHOM U
HA/IMOJICKYJIIPHOM ~ YPOBHSIX;
MPEJCTAaBICHUS O MEXaHU3Max

XUMHUUYECKUX peaKuuii,
TEPMOJAUHAMUYECKUX u
KMHETHYECKUX

3aKOHOMEPHOCTAX ux

IIPOTCKAHUA, O XHMHYCCKOM




paBHOBECHH, JUCTIEPCHBIX
cuctemax, (pakToJgoruueckue
CBEICHUS 0 CBOICTBaX,
cocrase, MOJIy4EeHUU u
0€30I1aCHOM ~ HCHOJIb30BAHUU
BOXHEHUIINX HEOPraHWYEeCKUX
U OpPraHWYECKHX BEIIECTB B
OBITY u MPAKTHYECKON
NeSATETbHOCTH YEJIOBEKa;
o0IIMX HAYYHBIX MPUHIHUIAX
XUMHYECKOTO  MPOU3BOJCTBA
(Ha mpuMepe MPOU3BOJACTBA
CEpHOM KHCJIOTHI, aMMHaKa,
MeTaHoJja, nepepaboTku
HeTH);

- yMETh MPOBOIUTH PACUETHI
0 XUMHUYECKHM (opMmyiam u
YpaBHCHUSIM XUMHYECKHIX
peakiuil C HCHOJIb30BAHHEM
(u3HYECKUX BEIIMYUH (MACCHI,
o0beMa Ta30B, KOJIUYECTBA
BEIIIECTBA), XapaKTEPU3YIOLIUX
BEIIECTBA C KOJMYECTBEHHOM
CTOpPOHBI: pacyeTsl 1o
HAXO0XKJICHUIO XUMHYECKON
(hopMyIbl BEIIECTBA; PacdeThl
Macchl (00BbemMa, KOIUYecTBa
BEIIECTBA) MPOAYKTa peakluy,
€CIM  OJHO U3 HCXOJHBIX
BEILIECTB JaHO B BUJIE PaCTBOpa
C ONpPENECIEHHOM MAacCOBOM
JOJIEH PacTBOPEHHOTO
BEIIIECTBA WU IaHO B U30BITKE
(MMeeT TMpHUMECH); pacyueTshl
MacCOBOH U 0OBEMHOM JIOJIH
BBIXOZla TIPOJYKTa PEaKIuy;
pacyeTsl TemoBoro 3¢ddexra

peaKuuii, 00BEMHBIX
OTHOILIEHUH Ta30B;

- YMETH BBISABJIIATH
XapakTepHble NPHU3HAKK U
B3aMOCB3b HU3YYCHHBIX
TIOHSTHUH, MPUMEHSTh

COOTBETCTBYIOIIME  TTOHSATHUS
MpU ONUCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKUX U
OpraHWYECKUX BEILIECTB U HX
MIPEBpAIICHHI; BBISBIIATE
B3aHMMOCBS3b XHUMHYECKHX
3HAHHH C TOHATHSIMH |
MpeACTaBICHUSIMU JIPYTHUX
MIPEIMETOB TUTS OoJtee




OCO3HAaHHOI'O IIOHMMAaHHUA H

00BACHEHUS CYIIHOCTHU
MaTCpruaJIbHOIO CINHCTBaA
Mupa, HCIIOJIB30BAaThb
CHUCTCMHBIC XUMHUYCCKUC

3HaHUA Ui OOBSACHEHUS W
MPOTHO3UPOBAHUSL  SBJICHUMU,
MMEIOLIUX

€CTECTBEHHOHAYUYHYIO0
IIpUPOAY;
- YMETb HCII0JIb30BATh

HaMEHOBAHHUS  XHUMHYECKHUX
COEIMHEHUIN MEXyHApOIHOIO
COI03a  TEOPETUYECKOH u

MPUKJIAHON XUMUH "
TpUBHUAIbHBIE Ha3BaHUS
BEIIECTB, OTHOCSIIUXCSI K
W3yYECHHBIM KJaccaM
OpTraHUYECKHUX H

HEOPraHUYECKUX COEIUHEHUI;
UCIIOJIB30BaTh  XUMHUYECKYIO
CHMBOJIMKY JUISI COCTaBJICHHUS
bopmyn HEOPraHUYECKUX
BEILIECTB, MOJICKYJISIPHBIX H
CTPYKTYpPHBIX (pa3BEpHYTHIX,
COKpAIIEHHBIX M CKEJIETHBIX)

bopmyn OpraHUYEeCKUX
BEIIECTB; COCTAaBJISTh
ypaBHEHUS XUMUYECKUX
peakuuMi M pacKpbIBaTh HUX
CYLIHOCTb: OKHUCIIUTEIBHO-

BOCCTAaHOBUTENbHBIX PEAKIUIl
IIOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOTO Oajlanca 3THX
peakLuii; peakiuuil HOHHOIO
0o0OMeHa ITyTeM COCTaBJICHUS UX
NOJHBIX ¥ COKpAIIECHHBIX
VMOHHBIX YPaBHEHHU; peakuui

TUAPOIIN3A, peakuuit
KOMIUIEKCOOOpa3oBanus  (Ha
npuMepe

FI/IJIpOKCOKOMHJ'IeKCOB OUHKa 1
ATIOMHUHUS);  TOATBEPKIAThH
xapaKTepHBIe XUMHNYCCKHC
CBOMCTBA BEIIECTB
COOTBCTCTBYIOHH/IMI/I
JKCIIEPUMEHTAMU U 3alUCAMHU
YpaBHEHUN XUMHYECKAX
pEaKLHnii;

- YMETh KJIacCHU(UIIMPOBATH
HEOpPraHUYECKue u
OpraHM4YecKUe BENIeCTBA U




XHUMHUYCCKUC pcaknuunu,
CaMOCTOSATCIIbHO BBI6I/IpaTb
OCHOBAaHUA MW KPUTCPUU JIA
KJ'IaCCI/I(bI/IKaI_II/II/I HN3y4aCMBbIX

XAMUYCCKHUX 00BEKTOB;
XapakTepu3oBaThb COCTaB U
BaKHEHIIHE CBOMCTBA

BECIICCTB, IpHHAMICKAINIUX K
OIMPCACIICHHBIM  KJIaCCaM U

rpyIinam COCAUHCHHM
(mpocThie BEmIeCTBa, OKCHUJIBI,
THAPOKCHIBI, COJIH;
YTIEBOIOPOIHI, MIPOCTHIC
a¢dupbl, COUPTHL,  (QEHOJIBI,
aJIbJCTH/IbI, KECTOHBI,
KapOOHOBBIC KHUCJIOTBHI,
CIIOXKHBIE  3(QUPBI,  KUPBI,
YTIICBOJIBI, aMUHBI,
aMHHOKHCIIOTEI, OCIKn);

MPUMEHSTh 3HAHUS O COCTaBE U
CBOMCTBaX  BEIICCTB IS
SKCIIEPUMEHTAIbHON
MIPOBEPKU TUTIOTE3
OTHOCUTEIBHO
3aKOHOMEPHOCTEH MPOTEKAHUS
XUMHUYECKUX peakuuii "

IIPOTHO3UPOBAHMUS
BO3MO>KHOCTEH ux
OCYILIECTBJIEHUS;

- yMeTI) HOI[TBep)KI[aTB Ha
KOHKPETHBIX puMepax
XapakTep 3aBHCHMOCTH

PEaKIMOHHON  CHOCOOHOCTH
OpPTaHHYECKUX COSTMHCHUU OT
KpPaTHOCTH u THIA
koBajieHTHOH cBsi3u (" "u ""),
B3aMMHOI'0 BIUSHHS aTOMOB U
TPy aTOMOB B MOJIEKYJax; a
TaKXke OT  OCOOEHHOCTEH

peannszanuu pa3INYHBIX
MEXaHU3MOB [IPOTEKAHUs
peakuuii;

- YMETb  XapaKTepHU30BaTh
JNEKTPOHHOE CTPOCHHE

aTOMOB (B OCHOBHOM U
BO30YXJICHHOM COCTOSIHUH) U
HMOHOB XMMHUYECKHX JIEMEHTOB
1 - 4 IIEPUOJIOB
[Tepuonnueckon CHCTEMBI
.M. Mengeneea u  HUX
BAJICHTHBIC BO3MOXHOCTH,
ucnoJsib3yss noustug ''s", "p",

10




"d-anexTpoHHBI"  OpOMTANH,
JHEPreTUYecKue YPOBHU;
OOBSICHATh  3aKOHOMEPHOCTH
MU3MECHEHUSI CBOMCTB
XMMHYECKHX  DJIEMEHTOB U
00pa3yeMbIX UMH COETMHEHUI
10 IEPHOAAM M TPYIIIaM

OK 2 OcyuiecTBisTh IOHUCK,
aHAIM3 W  UHTEPIIPETALHUIO
nHpopManuu, HE0OX0IUMON
IS BBIIIOJIHEHUS 3a1a4
npodeCcCuoHAITBHON
IEITEILHOCTH.

B o0JacTHn IEeHHOCTH
HAY4YHOTI'0 MO3HAHUS:

- c(hOpMHUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHS
00IIEeCTBEHHOM
OCHOBAaHHOTO Ha  JWajiore
KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHHMIO CBOETO0 MecTa B
MOJIMKYJIbTYPHOM MHDE;

- COBEpIICHCTBOBAHKE
SI3BIKOBOM W YHTATENILCKOM
KYJIBTYpbI KaK cpeacTBa
B3aHMOJICUCTBHUSA MEXIY
JIIOIbMU U TO3HAHUS MUPA;

- OCO3HaHHE LICHHOCTH
Hay4YHOU JIeSITEILHOCTH,
TOTOBHOCTD OCYIIECTBIISTh
MIPOEKTHYIO H
HCCJIEI0BATENBCKYIO
JIeATETbHOCTh WHIMBHU1yaIbHO
U B TPYIIIE;

Osiaaaenue
YHHBEpPCAJbHbIMH
Y4eOHBbIMH
M03HABATEJILHBIMH
JeHCTBUSIMM:

B) padora ¢ nHgopManmei:

- BJIAACTh HaBBIKAMH
nonydeHuss uHMOpManuud U3
WCTOYHUKOB PAa3HBIX THIIOB,

YPOBHIO
HayKu U
MIPAKTHKH,

CaMOCTOATCIIbHO
OCYHCCTBJIATE IMOUCK, aHAJIN3,
CHUCTEMATHU3alluIo u

MHTEPIpETAlNI0 UHPOpMaLUU
pasNMYHBIX BHUJIOB U (opMm

- yMeTb IUIAHMPOBaTh W
BBITNIOJIHATH XUMHYCCKUMN
9KCIIEPUMEHT  (TIpeBpaIIeHUsS
OpraHU4YC€CKUX BCHICCTB IIpU
HarpeBaHuH, HOTyYCHHE
OTHJICHA H HN3YUYCHUC €ro
CBOIICTB, Ka4eCTBEHHBIC
peakunu Ha albACTUIbI,
KpaxMay, YKCyCHYIO KHUCIIOTY;
JIeHaTypamust  OCJNKOB  IIPH
HarpeBaHHH, I[BETHBIC
peakuuu O€IKOB; MNPOBOJIUTH
peakuuy HMOHHOrO OOMeHa,
OTIpeNeNATh CpPEeAy BOJHBIX
PacTBOpOB, Ka4eCTBCHHBIC
peaxkuuu Ha cyabdar-,

KapOoOHAT- U XJOPHUA-aHUOHBI,
Ha KaTHOH aMMOHHS; peIIaTh
SKCHEpUMEHTAJIbHbIE  3aJlauu
nmo Ttemam "Meramibl" "
"HemeTanmsl'") B COOTBETCTBUU
c MpaBUIAMHA TEXHUKU
0€30MaCHOCTH MpHU 00paLIeHUN
c BEIIECTBAMHU "
1a00paTOpHBIM
o0opyI0BaHUEM;
NpEeICTaBIATh pe3yJIbTAThI
XMMHUYECKOT0 SKCIIEpUMEHTa B
dbopMe 3amMcu  ypaBHEHMH
COOTBETCTBYIOIUX peaKIuil u
(dbopMyIHpOBaTh BBIBOABI HA
OCHOBE ITHX PE€3yJIbTaTOB;

- YMETH AHAJIIN3UPOBATH
XUMHYECKYI0  MH(pOpMAIIHIO,
MOTy4yaeMyr0 W3  Pa3HbIX
HWCTOYHHUKOB (cpencts

MaccoBod HH(pOpMalUHU, CETbh
WHTepHer u npyrue);

MMPpEaACTAaBJIICHUA, - BJIaACTH OCHOBHBIMH
- co3maBaTh  TEKCTHl B | METOJaMU HAYYHOTO IMO3HAHUS
pa3INYHBIX dbopmarax C | BELIECTB u XAMUYECKUX
y4eToM Ha3HA4YCHMUS | SBJIICHUU (nabionenue,
uHpOpMAIMM W IIEJICBOM | U3MEpEHUeE, AKCIIEPUMEHT,
ayauToOpuHu, BBIOMpAsi | MOJICIIMPOBAHUE);
ONTUMATBHYIO bopmy
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MNpCaACTaBJICHUA u
BHU3yaJIM3alllu,

- OHICHHMBATL HOOCTOBCPHOCTD,
JJETUTUMHOCTD I/IH(i)OpMaI_[I/II/I,
€C COOTBCTCTBUC IPABOBBIM H
MOPAJIbHO-3THYCCKUM

HOpMaM;
- HCIIOJIBb30BaThb  CpE/CTBA
UH(POPMALIMOHHBIX u
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTMM B PCLICHUHU
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpPraHU3allMOHHBIX 3a1ad4 ¢
coOnmoneHueM  TpeOoBaHM
SPrOHOMUKH, TEeXHUKHU
0e30IacHOCTH, TUTHCHBI,
pecypcocOepexeHus,
IPAaBOBBIX M 3TUYECKUX HOPM,
HOPM MH(OPMALIMOHHON
0€301acHOCTH;

- BJIAJICTh HaBBIKAMHU
pacrio3HaBaHMs M 3alLUTHI
uH(popMaluuy,
UH(}pOpMaITMOHHOM

0e30IaCHOCTH JIMYHOCTH;

- YMEThb IPOBOJAUTH PACUETHI
0 XUMHUYECKHM (opmyiam u

YpaBHCHUSIM XUMHYECKHX
peakiuii ¢ WCIOJIb30BaHHEM
(buznuecKkux BEJIUYMH,

XapaKTepU3yIOUINX BeUIecTBa
C KOJIMYECTBEHHOM CTOPOHBI:
Macchl, o0bemMa (HOpMaJIbHbBIC
yCJIOBHSI) Ta30B, KOJIMYECTBA

BELICCTBA; HCII0JIB30BATh
CUCTEMHBIE XUMHYECKUE
3HAHUS JUIS IIPUHATHS
pemieHud B KOHKPETHBIX
KU3HEHHBIX CUTyaLUsX,
CBSA3aHHBIX C BEIIECTBAMU U UX
IIPUMEHEHUEM;

- yMETh  CaMOCTOSTEIIBHO
IUIAaHUPOBAaTh M  IIPOBOJUTH
XUMHUYECKHN 9KCIIEPUMEHT

(momydyenne W U3y4YeHUE
CBOWCTB HEOPTraHMYECKUX U

OpTraHU4YCCKUX BCIIICCTB,
Ka4eCTBEHHbIC peakuuu
YIJICBOJOPOAOB  PA3IMYHBIX
KJIacCOB u
KHCIIOPOJICO/IEPIKAIINX

OpPraHMYeCKUX BEIIECTB,
PEIICHUEC SKCIICPUMCHTAIIBbHBIX
3aa4 1O  Paclo3HaBaHHIO
HCOPraHNYCCKUX u
OpPraHMYEeCKHUX  BEIIECTB) C
coOIroIeHNEM paBUII
Oe3omacHoro oOpaieHust ¢

BELIECTBAaMH U J1a0OPaTOPHBIM
000pyI0BaHUEM,
dhopmynupoBaTh enu
MCCIIEJOBAHMSI, IPEAOCTABIISTD
B pa3IuYHOMN dbopme
pe3ynabTaThl  AKCIIEPUMEHTA,
aHAJIM3UPOBAaTh M OLICHUBAThH
UX JIOCTOBEPHOCTB;

- YMETb OCYIIECTBIIATh
LieJIeHaPaBIeHHBIN TIOUCK
XAMHYECKOH WH(pOpMaIud B
Pa3IUYHBIX MCTOYHHKAX
(HayyHass ¥ y4eOHO-Hay4Has
auTeparypa, CpeacTBa
MaccoBod HH(pOpMalUHU, CETb
HNurtepHer u IpyTHe),
KPUTHUYECKH  aHaJIM3UPOBATH
XUMHUYECKYI0  HMH(pOpMAIHUIO,
niepepabaThIBaTh ee u
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HCII0Ib30BaTh B COOTBETCTBHU
C TIOCTABJICHHOW  y4eOHOU
3ajaveit;

- BJIaJIETh CUCTEMOI 3HAHUH O
MEeTOAaX HAy4HOIro MO3HAHUS
SIBIICHUU MPUPOBI,
HCIIO0Ib3YEMBIX B
€CTECTBEHHBIX  HayKax |
YMEHUSIMH  TNPUMEHSTh 3THU
3HAHUS npu
SKCMEPUMEHTAIIBHOM
HCCIICAOBAaHUN BEILECTB U JIJIS
00BSICHEHHS XUMUYCCKHUX
SIBIICHUM, HMMCIOIIUX MECTO B
IIPUPOJE IIPAaKTUYECKON
JIeSITEIbHOCTH 4YeJIOBEKa M B
ITOBCEAHECBHOM KHM3HU,

OK 4 PaboTaTh B KOJUIEKTHBE
¥ KoMmaH e, 3 HEeKTUBHO
B3aHMMOJIEMCTBOBATH C
KOJIJIETaMH, PYKOBOJICTBOM,
KJIMEHTaMH.

- T'OTOBHOCTb K CAMOPA3BUTHIO,

CaMOCTOSATEILHOCTH u
CaMOOIIPEICTICHHUIO;
-OBJIJICHUE HaBBEIKAMH
y4eOHO-UCCIIeI0BATEIbCKOM,
IIPOCKTHOM M  COLMAIBHOM
JIeSITeIIbHOCTH;

OeBjaaaenue
YHHMBEPCAJIbHbIMHA
KOMMYHHKATUBHBIMH
JeliCTBHSIMH:

0) coBMecTHasl
AeATEeJIbHOCTD.

- NOHMMAThb W HCHOJIb30BAThH
MpEUMYILEeCTBA KOMAHIHOU U
UHAUBUAYAIbHON paboOThI;

- IPUHUAMATH LIEJIM COBMECTHOM
JIEATENBHOCTH,
OpraHU30BbIBaTh "
KOOPAMHUPOBATH JCUCTBUS IO
€€ JOCTH)KEHHUIO: COCTaBIATh
IJIaH JEHUCTBUH, paclpeleaTh
poiM ¢ y4eToM MHEHUH
YYaCTHUKOB 00CyXIaTh
pe3yabTaThl COBMECTHOM
paboThI;

- KOOPJIUHUPOBATH u
BBITIOJHATH PabOTy B yCIOBUSIX
peanbHOro, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYLUECTBJISTH IO3UTUBHOE

- yMeThb I[UJJAaHUPOBaTh U
BBITIOJIHATD XUMUYECKUN
JKCIIEPUMEHT  (IIpPEeBpaLCHU
OpraHWYECKUX BEIIECTB IpHU
HarpeBaHuy, MOJIyYeHHUE
STUJIEHA M HU3yYEHHUE €ro
CBOMCTB, KaueCTBEHHbBIE
peakiuu  Ha  aJbACTHU/IBI,

Kpaxmall, YKCyCHYI0 KHUCIIOTY;
JIeHaTypanust  OCNKOB  Mpu
HarpeBaHuH, I[BETHbIE
peakuuu O€IKOB; MPOBOJIUTH
peakuud HOHHOrOo OOMeHa,

OTIpeNeNIATh CpPEeNy BOJHBIX
pacTBOPOB, Ka4yeCTBEHHBIE
peakuuu Ha cynbgar-,

KapOOHAaT- U XJIOPUA-aHUOHBI,
Ha KaTHOH aMMOHMS; pellaTh
SKCIEPUMEHTAIbHBIE  3a/laud
no Ttemam "Mertambl" U
"HemeTanibl'") B COOTBETCTBUU
c NpaBUIaAMU TEeXHUKU
0e30MMacHOCTH NpU 0OpaleHUH
c BEIIECTBAMHU u
1a00paTOPHBIM
o0opyaoBaHuEM;
MPEICTABISATh pe3yIIbTATHI
XMUMHUYECKOTO SKCIIEPUMEHTA B
dbopMe 3amMcu  ypaBHEHMM
COOTBETCTBYIOIIUX pEaKUUi U
(dbopMyIHpOBaTh BBIBOABI HA
OCHOBE ITHX PEe3yJIbTAaTOB;

CTPATCTUYCCKOC ITIOBCACHUEC B | -YMCTb CaMOCTOATCIIBHO
Pa3IMIHbIX CUTyalusx, | IJIIaHUPOBATbL U  IMPOBOJUTH
IMPOSBJIATH TBOPYECCTBO H | XUMHUYCCKUH OKCIICPUMCHT
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BOOOpakeHue, OBITh
WHULMATUBHBIM

OBaanenue
YHHBEpPCAJIbHbIMH
peryisiTHUBHbIMH
JeHCTBUSIMU

) IPUHATHE Ce0s1 W JPYrHX

JI0en:

- [pPUHUMATh MOTUBHI H
apryMeHThI JPYTUX JI0JEH mpu
aHaJIn3e pe3yabTaToB
JESITEIIbHOCTH;

- MPU3HABAaTh CBOE MPAaBO U
paBo JIPYTUX JIIOACH Ha
OIINOKH;

- pa3BHUBATh CIIOCOOHOCTH
MOHUMATh MUP C TTO3UIUH
JPYTOT0 YeJIOBEKA,;

(momydyenne W H3y4y€HUE
CBOMCTB HEOPTaHUYECKUX H
OpPTaHHYECKUX BEIIICCTB,
KayeCTBEHHbIC peaxkuuu
YTIEBOJIOPOAOB  PA3IMYHBIX
KJIACCOB u
KHCIIOPOJICOACPKAIIUX
OpPraHUYECKUX BEIIECTB,
pelIeHNEe IKCIIEPUMEHTAITLHBIX
3aJa4y [0  PaclO3HABAHUIO
HEOPTaHHYECKUX u
OPraHMYECKUX BEUIECTB) C
co0uroIcHIEM IpaBUII
Oe3omacHOro OOpamieHus ¢
BEIIECTBAMU U J1a0OpaTOPHBIM
o0opyI0BaHuEM,
(dhopMyHpoBaTh enu
UCCJICIOBAHMSI, PEIOCTABIISITH
B pa3I4HOI dopme
pe3yNIbTaThl  IKCIEPUMEHTA,
aHAJIM3UPOBaTh M OIICHUBATH
WX JOCTOBEPHOCTH;

OK 7 CopneiicTBoBaTh
COXPaHEHHIO OKPYIKAFOIICH
Cpelibl, pECypCOCOCPEKEHHUIO,
3¢ (HeKTHBHO AeCTBOBATH B
Ype3BbIUANHBIX CUTYAIUSIX.

B 001acTH 3K0J10rH4Y€CKOr0
BOCIIUTAHUSA

- c(hOpPMHUPOBAHHOCTH
IKOJIOTHUECKON KYJIbTYPHI,
MOHMMAaHNE BITUSTHUS
COLIMATIbHO-D)KOHOMHYECKUX
IIPOLIECCOB  HA  COCTOSIHHE
NPUPOAHOM UM  COLMAIBHOU
Cpelibl, OCO3HaHHE
r1100aJIbHOTO XapakTepa
AKOJIOTMYECKUX MPOOIIeM;

- MJIaHUPOBAHUE "

OCYILIECTBJIEHUE JCHCTBUN B
OKpYXaOIIIEH cpeJiec Ha OCHOBE
3HaHUs UEeJIed YCTOWYMBOIO
pPa3BUTHS YEJIOBEUECTBA;
aKTHUBHOE HENPUSITUE
JIEMCTBUM, MPUHOCALIUX BpPEN
OKPYXaroIIeH Cpeac;

- yYMEHHE MPOTHO3UPOBATH
HEeOIaronpusITHbIE
SKOJIOTHYECKHE TIOCIICACTBHS
MPEAIPUHUMAEMBIX JEUCTBUH,
MpeIOoTBpaIaTh UX;

- pacipeHuc OIIbITa
JCATCIIbHOCTH 9KOJIOTHYECKOM
HAIIpaBJICHHOCTH,

- OBJIaJIeHUE HaBBIKaMU y4eOHO-
KCCIIE/IOBATENIbCKOM, TPOSKTHOM
U COIMAJIbHOM JESITENIbHOCTH;

- chopMHpOBaThH
IIPECTaBJICHHUSA: 0
XUMHUYECKOM  COCTaBJIAIOLIEH
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPA, POJIU XUMUU B
NO3HAaHUM SIBJICHUI IPUPOJBI,
B (JOPMUPOBAHUY MBILITIECHUS 1
KyJIbTYpbl ~ JMYHOCTH, €€
(yHKIMOHATIBHOU
IPaMOTHOCTH, HE00X0JIuMOMH
JUISL pEUIeHMs] TPaKTHUYECKUX
3a1a4y " IKOJIOTUYECKU
00OCHOBaHHOTO OTHOUIECHUS K
CBOEMY 3/10pOBBIO u
IIPUPOHOMU Cpelie;

- yMeTh CcOONIofaTh MpaBuia
9KOJIOTMYECKH
11e7Ieco00pPa3HOTO MOBEICHUS B
ObITY " TPYAOBOM
NeSITeIbHOCTH B LeJsIX
COXPAaHEHHUSI CBOETO 3/10pPOBbS
U OKpYXKarlled IpUPOAHOU
CpEIbl; YUUTHIBATh ONACHOCTH
BO3JICUCTBUS Ha JKUBBIE
OpPraHU3MBbl  OIPENEIECHHBIX
BELIECTB, IIOHUMAas CMBbICI
IOKa3arelst NIpeACIIbHON
JOIyCTUMOW KOHIICHTPALUH;

- YMeTb IPOrHO3UPOBATh,
AHAJIN3MPOBATh U OLIEHUBATB C
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MTO3ULIUI JKOJIOTUYECKON
0€30IIaCHOCTH  IOCJIEACTBUSA
OBITOBOI U MPON3BOACTBEHHON
JESATEIIBHOCTH 4eII0BEKaA,
CBSI3aHHOW ¢ mepepaboTKoi

BEILIECTB; UCIIOJIb30BaTh
MONyYeHHbIE  3HAHUSA IS
IPUHATHS IPaMOTHBIX
pelieHui npobaem B
CUTyallUsX, CBSI3aHHBIX C
XUMHUECH;

- YMCTb OCO3HABATb OIIACHOCTDb

BO3JICUCTBUSA Ha  JKHUBBIC
OpPraHU3MBbl  OIIPEIEICHHBIX
BEIIECTB, IIOHMMas CMBbICI
IOKa3aTels IIpeNEIbHON
JIOTYCTUMON KOHUEHTpALUH, U
HOSICHSATh ~ Ha  IpUMepax
Croco0bl  YMEHBIIEHHS U
IPEIOTBPALIEHUS UX BPEIHOTO
BO3JCICTBUSL HAa OpraHu3M
YeJIOBEKa.
IK 1.1. - BIIJIETh HaBbIKAMM | -  YMETh aHAJIM3UPOBATh
OpraHu3oBbIBaTh NOArOTOBKY | MOJTY4YEHUs HHPOPMALUU M3 | XUMUYECKYI0  HH(OpMALHIO,
pabouux Mect, 000pYJOBaHUs, | HICTOYHUKOB PA3HBIX THUIIOB, | MOJYyYaeMyl0 W3  Pa3HBIX
CBIPBSI, MATEPUAIIOB AJIs CaMOCTOSITEIIBHO VCTOYHUKOB (cpencts
MIPUTOTOBJICHUS OCYLIECTBIISATh MOUCK, aHAJINU3, | MaCCOBOM MH(pOpMaIUH, CETh
nonypabpukaToB B CHUCTEMATU3ALNIO0 u | HTepHer u npyrue);

COOTBETCTBUU C
WHCTPYKLIUSIMH U
periiaMeHTaMu

IK 1.2.

OcyiecTBiaTh 00paboTKYy,
MOJITOTOBKY 3K30TUYECKHX U
PEIKHUX BHIIOB CHIPBSI: OBOIIEH,
rpuboOB, ppIOBI, HEPHIOHOTO
BOJIHOTO CBIPBSI, TUYH

K 2.1.

OpraHu30BbIBaTh TIOTOTOBKY
pabouunx Mect, 000pyI0BaHH,
CHIPbsi, MATEPHUAIIOB LIS

MIPUTOTOBIICHUS TOPSYHUX
0JIr0/1, KyJIMHAPHBIX U3/ICTTUH,
3aKyCOK CJI0KHOTO
aCCOPTHMEHTa B COOTBETCTBHH
c WHCTPYKIHUSIMH u
periaMeHTaMH

K 3.1.

OpraHu3oBbIBaTh HOATOTOBKY
pabouux mect, 000pyI0BaHUS,
CBIPBsI, MATCPHAIIOB IS
MPUTOTOBJICHHS XOJIOTHBIX

MHTEPIIpETalNi0 UHPOpMaLUU
pasiMYHBIX BHJIOB U (opMm

IIpeJICTaBICHMUS;
- co3laBaTb  TEKCTbl B
pa3auuHbIX  ¢QopMmMaTax  C
y4ETOM Ha3HAYCHUS
uHpoOpMalMM U IeJeBOMH
ayJuTOPHH, BBIOMpAst
ONTUMAJIbHYIO bopmy
MpeJICTaBICHUS u
BU3YaJIN3aluy;

- OHOCHHMBATb AOOCTOBCPHOCTD,
JJICTUTUMHOCTD I/IH(I)OpMaI_[I/II/I,
€€ COOTBCTCTBUC IPABOBBIM H
MOPaJIbHO-3TUYCCKUM

HOpMawm;
- HUCHOJb30BaTh  CPENACTBA
MH(OPMALIMOHHBIX u
KOMMYHHKAIIMOHHBIX
TEXHOJIOTMMI B PELICHHUH
KOIHUTHUBHBIX,
KOMMYHHMKaTHUBHBIX u
OpraHM3alMOHHBIX 3a7ad C
COOIIOIEHUEM TpeOoBaHMit

- BIIQJICTh OCHOBHBIMH
METOJJaMH Hay4YHOTO TIO3HAHUS
BEIIECTB WU XHUMHYECKUX
SIBJICHUI (mabmrogenue,
W3MEepeHue, OKCIIEPUMEHT,
MOJIETTUPOBAHUE);

- YMETb IPOBOJUTH PaCYEThI
[0 XMMUYECKUM (QopMyam U

YPaBHEHUSM XUMHUYECKUX
peakuuii ¢ HCHOJIb30BAHUEM
(buznuecKkux BEJIUYMH,

XapaKTepU3yIOINX BEIIECTBA
C KOJIMYECTBEHHOH CTOPOHBI:
Maccel, o0bemMa (HOpMasIbHbIE
yCIIOBHSA) Ta30B, KOJHWYECTBA

BCIIECTBA, HUCIIOJIB30BaTh
CHUCTCMHBIC XUMHUYCCKHUEC
3HaHUuA JJIA IIPUHATHA
peI_HCHI/Iﬁ B KOHKPCTHBIX
KHN3HCHHBIX CUTyalluiX,

CBA3aHHBIX C BEIICCTBAMHU U UX
IPpUMCHCHUCEM
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OJI10/1, KYJIMHAPHBIX U3/ETHH,
3aKyCOK B COOTBETCTBUU C
UHCTPYKUHAMHU u
periiaMeHTaMu

K 4.1.

OpraHu3oBbIBaTh HOATOTOBKY
pabouux Mect, 000pyI0BaHUS,
CBIPbsI, MATCPHAIIOB IS
IPUTOTOBJICHUSA XOJIOAHBIX U
rOpsIYUX CIAIKHUX OJIOJ,

JIECEPTOB, HAaIlUTKOB B
COOTBETCTBUU c
UHCTPYKLHSIMU u
periaaMeHTaMu

[IK 5.1.

OpraHu30BbIBaTh NOJATOTOBKY
pabouunx mect, 000pyI0BaHUS,
CBIPbsI, MATEPHAJIOB IS
MPUTOTOBIICHHS
XJ1e000yIOUHBIX, MyYHBIX
KOHJIUTEPCKUX U3JIEIUI
pa3zHo00pa3HOro
aCCOPTUMEHTAa B COOTBETCTBUU
c UHCTPYKIMSIMU u
perimaMeHTaMu

IIK 5.2.

Ocy1iecTBIAThH
IIPUTOTOBIICHHE, XpPaHEHUE
OTJEJNOYHBIX MOTy(}padpuKaToB
1151 X71€000yJIOUHBIX, MyUHBIX
KOHJIUTEPCKHUX U3JIEIUH.

I1K 6.3.

Opranu3oBbIBaTh PECYPCHOE
obOecrneucHre IeITEIbHOCTH
MO TYMHEHHOT0 TIEPCOHAIA

TCXHHUKHU
TUT'UCHBI,

PTrOHOMUKH,
0e30macHOCTH,
pecypcocOepexeHus,
MIPABOBBIX M 3THYECKUX HOPM,
HOpM UH(POPMALIMOHHOM
0e301acHOCTH;

2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBHOM

TUCTUTLITAHBI
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2.1. O0beM JUCUUILJIMHBI U BUbI Y4e0HOI padoThl

Buj yuyeOHoii padoTsl

O0BeM B yacax

O0bem 00pa3oBaTeIbHOI NPOrPaAMMBbI 1M CHUIIIMHBI 144
B T.4.

OcHOBHOE coep:KaHue

B T. 4.

TEOPETUICCKOE 00yUCHHE 42
MPaAKTUYECKUE 3aHATHS 42
B T.4. KOHTPOJIbHBIC PAOOTHI 10
nabopaTOpHBIE 3aHATUS 18
IpodeccnoHaILHO-OPHUEHTHPOBAHHOE CO/lepP KaHue (CoAepKaHne
NMPUKJIAJTHOTO MOAYJIA)

BT. 4.

TEOpEeTHYECKOe 00yUeHUE 8
PAaKTHYECKUE 3aHATUSA 22
Ja00paTOpHBIE 3aHITHUS 12
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2.2 TEMATUYECKUH IJIAH U COJIEP’)KAHUE JIUCHUATLIMHBI

HanMeHOBAHe Copnepxxanue yueOHOro marepuasia (0CHOBHOe U Npo¢ecCHOHAIBHO- } O0bem
pa3IeI0B 1 Tem OPHEHTHPOBAHHOE), JTA00PATOPHBbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOM B yacax ®opmupyeMble KOMIIETCHIMU
MOAYJb (IPH HAJIMYMH)
BBenenue Conep:kaHue y4eOHOIr0o MaTepuaJa 2 OK 01, OK 02
TeopeTnueckoe o0yueHue 2
1. | MecTo XuMHuH cpeau HayK. 2
Hayunble MeTO/BI TO3HAHUS BEIIECTB U XUMHUECKUX sIBIEHUI. Poib
AKCIIEPUMEHTA U TEOPUU B XUMUH.
3nauenue xumuu npu ocsoenuu npogeccuii CI10 .
Paznea 1. OO0mas u HeopraHu4eckKasi XumMus
Tema 1.1. Coaep:xanue yueOHOro MaTepHuaJia 10 OK 01
OcHoBHBIE TeopeTnueckoe odyueHue 2
TMOHATHS U 1 | OcHOBHBbIE MOHATHS XUMHUM. 2
3aKOHbI XUMHUH BemectBo. AToM. Monekyna. Xumudeckuil anement. Ayuorponus. [Ipocrteie
U CIIOXHBIE BellecTBa. KauecTBEeHHBIM M KOJIMYECTBEHHBIM COCTaB BELIECTB.
XuMuyeckue 3Haku U Gopmyiibl. OTHOCUTEIbHBIE ATOMHAs U MOJIEKYJISIPHAS
Mmaccel. KonndecTBo BemiecTBa. 3aKOH COXPAaHEHMsI MacChl BELIECTB. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOM CTPYKTYpPhI. 3aKOH ABOTaApo U
CJIEJICTBUS U3 HETO.
IpakTuyeckoe 3austue 1, 2, 3, 4 8
1 | Pacyer MOJIEKYJISIPHOM MacChl M KOJIMYECTBA BEIIECTBA. 2
2 | Onpeoenenue maccosol O00nU IleMeHMA 6 6ewecmeax, NPUMEHAEeMbIX 6 2
nUWEe80M NPOU3BOOCMBE
3 | PemeHue pacueTHbIX 33J1a4 Ha 3aKOH ABOTaJIpo M €ro CIeICTBUS. 2
4 | Pewenue pacuemmuvlx 3a0au Ha 3AKOH COXPAHMEHUs  Gewjecmed 2
NPAKMUKOOPUCHUTNUPOBAHHBIM COOEPHCAHUEM.
Tema 1.2. Coaep:xxanue yueOHOro MaTepuasa 6 OK.01, OK 02
Crpoenue atomoB | Teopernueckoe o0yueHue 4
XUMHYECKHX 1. | CoBpemeHnHasi MojJe/jb CTPOEHMSI aTOMa. DJIEKTPOHHAsE KOH(UTrypanus 2
3JIEMEHTOB U atoma. Knaccudukanus XUMHUYECKHUX DIEMEHTOB (s-, P-, d-a;meMeHThI).
npupoaa Banentneie snexkTpoHbl. M30TONBI, OCHOBHOE M BO30YXICHHOE COCTOSHHE

aToMa, FI/I6pI/I,Z[I/I3aI_II/I}I ATOMHBIX Op6I/ITaHCI>'I.
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Haumenosanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro Matepuasia (0OCHOBHOe M MpodeccuoHAIbHO-

0pHeHTHp0BaHHO€), ﬂaﬁopaTopHLIe H NPAKTUYECCKUE 3aHATHUSA, HPHKHaHHOﬁ

MOYJIb (IIPH HAJTHYHUU)

O0BbeM
B 4yacax

dopmupyemMbie KOMIIETEHIIHT

XHMHYEeCKOM
CBA3HU

2

DJIeKTPOHHAA npupoaa XHMHUYeCKOM CBSI3H. BanentHocTs.
DIIEKTPOOTpULIATENbHOCTh. KOBaleHTHass CBS3b, €€ Pa3HOBUAHOCTH U
MEXaHU3Mbl 00pa3oBaHus (OOMEHHBIH M JOHOPHO-AaKIENTOPHBIN). MoHHas
CBA3b. Metaimueckas cBa3b. BoaoponHas cBs3b. MexXMOIeKyIspHbIE
B3aMMOJICHCTBUS.

IIpakTH4Yeckoe 3aHsITHE 5

1

Pemenue npakTHYecKuX 3aJlaHUi Ha COCTABIICHUE AJICKTPOHHO-TPahUICCKUX
dbopmya 251eMeHTOB 1—4 nepuoioB.

N

Tema 1.3.
IHepuoauveckuii
3aKO0H M TA0JHIA
JA.U. MenneneeBa

Coaep:xxanue yueOHOro MaTepuaJia

OK 01

TeopeaneCKoe oﬁyqelme

N

1

IMepuoanveckass cucremMa xumu4veckux 3iaemeHToB /.M. Mengeneena.
O®usnueckuit  cmpicn  Ilepuonmueckoro  3akona J[.MI.  MeHnneneesa.
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX
HMHU TIIPOCTBIX M CJIOXHBIX BCHICCTB B COOTBETCTBUHU C IIOJOKCHHUEM
XUMHYECKOro aneMeHTa B Ilepuonnueckoin cucteme. MupoBO33peHUECKOE U
HayyHoe 3HaueHue l[lepuonmueckoro 3akona .M. MengeneeBa. IIporuossl
J.N. MenaeneeBa. OTKpbITHE HOBBIX XUMUYECKHUX HJIEMEHTOB.

IIp

aAKTHYECKOoe 3aHATHE 6

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aaHUI Ha
XapaKTepU3alni0 XUMUUECKUX 351eMeHToB (MeTamnnueckue /
HEMETaJUTNYECKHE CBONCTBA, SJIEKTPOOTPUIATEIEHOCTD U CPOJCTBO K
AIIEKTPOHY XMMHUYECKHUX JIEMEHTOB B COOTBETCTBHUE C X DIIEKTPOHHBIM
CTPOSHHEM H TIOJIOKEHHEM B MEPUOHMYECKOI CUCTEME XUMHUECKHX
anemenToB J[.M. Menyieneena).

Tema 1.4
JducnepcHbie
CHCTEMBI

Conep:xxanue yueOHOro MaTepuaJa

OK 01,0K.02, OK 07, IIK 1.1, IIK
2.1, 11K 3.1, [IK 4.1, IIK' 5.2

Teopernueckoe o0yueHue

1.

JucnepcHbie cucreMsbl. Kommoniaele cuctemsl. MIcTHHHBIE pacTBOpHI.
PactBopenue kak Qusuko-xumuueckuii mpouecc. PactBopsl. CriocoOsl
IIPUTOTOBJIEHUS pacTBOPOB. PacTtBopumocTs. MaccoBast 1011 pacCTBOPEHHOIO
BEIIECTBA. HpeHeHBHO JOIMMYCTUMBIC KOHIOCHTpAIMU W HMX HCIIOJIB30BAHHC B
OLIEHKE YKOJIOTMYECKOH 6E€30IaCHOCTH.
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Haumenosanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro Matepuasia (0OCHOBHOe M MpodeccuoHAIbHO-

0pHeHTHp0BaHHO€), ﬂaﬁopaTopHLIe H NPAKTUYECCKUE 3aHATHUSA, HPHKHaHHOﬁ

MOYJIb (IIPH HAJTHYHUU)

O0BbeM
B 4yacax

dopmupyemMbie KOMIIETEHIIHT

Krnaccudukanus qucriepcHbIX CHCTEM 10 COCTaBY.

IIp

aKTHYeCKoe 3aHsTHe 7.

1

Pewenue 3a0au na memy «Cnocodul 8bipasicenus KOHYeHMpayuu pacmeoposy.
Pewenue 3a0au ¢ npogeccuonanvHbim KOMNOHEHMOM

JlaGopaTopHnas padora 1, 2.

1

Ilpucomosnenue pacmeopos 3aoannoii (maccogou, %) konyenmpayuu (c
NPAKMUKO-0PUEHMUPOBAHHBIMU 8ONPOCAMU) U ONpedeieHue CPedbl 60OHbIX
pacmeopos

HpueomoeﬂeHue u usyuerHue ceolicme ()uC?l@pCHblx cucmem pas3Hblx 81008
}’ZZ/lWQGOL? CYCNeH3UU, nuu;eeoﬁ IMYIbCUU, KOJUZIOUOHO20 pacmeopa.

Tema 15
Knaccupurkanus
HEOPraHU4eCcKHX
COCIUHEHMIT M HX
CBOMCTBA

Conep:xanue yueOHOIro MaTepuaJia

28

OK 01, 0K 02, IIK 1.1, [IK 1.2,
K 2.1, I1IK 3.1, IIK 4.1, [IK 5.1,
I1K 6.3.

Teoperuueckoe o0yueHue

10

1.

B3anMocBs3b Heopranuieckux BemectB. Kiaccudukanms HeopraHMuecKux
BemiectB. [IpocThie u ciioxHBIe BemiecTBa. OCHOBHBIE KIIACCHI CIIOXKHBIX
BelIecTB (OKCHIbI, TUIPOKCUIBI, KUCIOTHI, conn). HoMeHkaTypa 1 Ha3BaHUE
HEOPraHUYECKHX BEIIECTB HCXOJs W3 UX XUMHYECKOW (OPMYJBl HIH
COCTaBJICHHE XUMHUYECKOH (HOpMyNbl HCXOJS W3 Ha3BaHUS BEIIECTBA IO
MEXKIYHAPOAHOW WJIM TPUBUAIBHON HOMEHKIIATYPE

IIpocTbie BemecTBa: MeTaXIbl M HeMeTawabl. OOmme Qusnueckue u
XMUMHYECKHE CBOMCTBA MeTa1oB. CriocoObl OTy4YeHUs. 3HAYCHUE METAIIJIOB U
HEMETAJUIOB B IIPUPOAEC U JKU3HEACATECIBHOCTH YEJIOBEKAa M OpPraHU3MOB.
OO6mue ¢usnyeckue M XUMHUYECKHE CBOMCTBA HeMeTaIoB. THUMHUYHBIE
cBoictBa MetauioB IY— YII rpynn. Knaccudukanmss ¥ HOMEHKIaTypa
coequHeHni HeMeTaoB. KpyroBopoThl OMOTreHHBIX 3JIEMEHTOB B IPUPO/IE.

Oxcuapl U ux cpoiictBa. ConeoOpasyromue U Hecoaeo0pa3yroIrue OKCHUIbL.
OcHoBHBIE, aM(OTEpHbIE W KHUCJIOTHBIE OKCHIBL. 3aBUCUMOCTH XapaKTepa
OKCHJIa OT CTENEeHU OKHUCICHHS OOpa3yrollero ero Merajia. XUMHUYEeCKUe

CBOMCTBa OKCHIOB. [lojTydyeHrne OKCUI0B.
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HanMenoBanme Conep:kanue y4yeOHOro Matepuasia (0OCHOBHOe M MpodeccuoHAIbHO- § Oo0bem
pa3IeiIoB 1 TeM OPUEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKHUE 3aHITHUSI, MPUKJIATHOMI B Yacax @opMupyemMble KOMIIETEHIIUH
MOYJIb (IIPH HAJTHYHUU)

4 | Kucjaorsl U ocHOBaHHWs. KHCIOTBI M OCHOBAaHHS KaK OJIIEKTPOIUTHI, UX 2
KJaccu(UKaus Mo pa3IMyHbIM MPU3HAKaM. XUMHUYECKUE CBOMCTBA KUCIIOT H
OCHOBaHUU B CBETE€ TEOPUHU DIIEKTPOIUTHYECKOW auccormanuu. OCHOBHEIC
CIIOCOOBI NOJTYYCHHUSI KUCIOT U OCHOBAHUH.

5 | Comm m ux cpoiictBa. Conu Kak 31eKTpoiuThl. Coiu CpeHUE, KUCIbIE U 2
OCHOBHBIC. XUMHUYECKUE CBOMCTBA COJICH B CBETE TEOPUH JICKTPOIUTHUECKOU
JMCCOLIMAITIH.

IIpakTuyeckoe 3ansTue 8,9, 10, 11, 12 10

1. | PemeHue mnpakTHUECKUX 3aJaHUN IO KiIacCU(UKALMU, HOMEHKJIAType W 2
XUMHYECKUM (QOopMyJiaM HEOPTaHWYECKHUX BEIISCTB PA3JIMYHBIX KIIACCOB
(Ha3pIBaTh M COCTABJIATH (POPMYJIBI XUMHUYECKHX BEIICCTB, OIPEICIATh
MIPUHAJUICIKHOCTD K KJIaccy).

2 | CocraBneHre ypaBHEHHMH XHUMHYECKHX DPEaKIUH C Y4acTHEM IPOCTBHIX H 2
CIIOKHBIX HEOPTaHMYECKUX BEHISCTB: OKCHIOB METAIIOB, HEMETAUIOB H
aM(OTEPHBIX JIEMEHTOB; HEOPTAHUYECKUX KUCIIOT, OCHOBaHHI 1 aM()OTEPHBIX
THJIPOKCHJIOB, HCOPTAHUIECKUX COJICH, XapaKTEPU3YIOIINX UX CBOWCTBA

3 | Pacuem codepoicanusi MUKPODIeMEHMO8 8 NPOOYKMAX NUMAHUSL. 2

4 | Cocmasnenue peaxyuti 0OHAPYHCEHUsI KAMUOHO8 U AHUOHO8 8 NPOOYKMAX 2
NUMAaHUsl.

S5 | Cocmasnenue  peaxyuti 0OHaAPYI’CEHUsT MANCENLIX MEMALI08 (MEemalos 2
NPOMENCYMOYHBIX NEPUOD08) 8 NUUEeBIX NPOOYKMAX.

JlabopaTopuas padora 3,4, 5, 6 8

1 | UccnenoBanue GU3HUECKUX M XUMUIECKUX CBOHMCTB METAIIJIOB H HEMETAJLIOB. 2
Pemenne skcreprMeHTaIbHBIX 3a/1a4 MO CBOMCTBAM XMMHYECKHM CBOICTBaM
METAJIJIOB M HEMETAJIJIOB.

2. | Ilpogedenue ananumuyeckux peakyuti OOHAPYI’CEHUs. KAMUOHO8 8 NPOOYKMAX 2
nUManus

3. | IIposedenue ananumuyeckux peaxyuti OOHAPY’CEHU AHUOHO8 & NPOOYKMAX 2
NUManus

4 | UccnegoBaHue CBOMCTB KHCJIOT, OKCHIOB, OCHOBAHUM, COJICH. Y CTaHOBIICHUE 2

TCHETHYCCKOM CBA3U MCXKAY KilacCaMU HEOPraHMYCCKUX CO€2]I/IH€HI/II71.
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Haumenosanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro Matepuasia (0OCHOBHOe M MpodeccuoHAIbHO-

0pHeHTHp0BaHHO€), ﬂaﬁopaTopHLIe H NPAKTUYECCKUE 3aHATHUSA, HPHKHaHHOﬁ

MOYJIb (IIPH HAJTHYHUU)

O0BbeM
B 4yacax

dopmupyemMbie KOMIIETEHIIHT

Tema 1.6.
XuMuueckKue
peaxkiumn

Conep:xxanue yueOHOIro MaTepuaJa

18

OK 01, OK 02, OK 04, TIIK 1.1, I[IK
1.2, 1IK 2.1, I1IK 3.1, IIK 4.1, TIK
5.1, IIK 6.3.

TeopeTnyeckoe o0yueHue

1

Knaccupukauus 1 THIIBI XMMUYECKUX peakuui. Peakuuu coennHeHus,
pa3ioxeHus, 3ameneHus, oomeHa. Kiiaccupukanuss XAMUYIECKIX PEAKITHIA:
1o (pazoBoMy cocTaBy (TOMOTEHHBIE U T€TEPOTeHHbBIE), 110 UCIIOIH30BAHUIO
Karajau3aTopa (KaTaJuTHYeCKHe U HekaTanuTtuyeckue). Knaccudukanus
XUMHUYECKHUX PEAKIIHi: 10 TerIoBOMY 3P PeKTy (IK30TepMUUYECKHE,
SHIOTEPMUUYECKHE), IO 0OpaTUMOCTH (0OpaTUMbIEe U HEOOPATUMBIE).
Tennobie 3 PEeKTh XUMHUECKUX peakiyil. TepMOXUMHYECKUE YPABHCHHMS.

CxopocThb peakuum, ee 3aBUCHMOCTb OT Pa3JIHYHbIX (PaKTOPOB: PUPOIbI
pearupyromux BeecTB, KOHIEHTPAIMKU Pearupyonmx BellecTs,
temmneparypsl (nmpaBuio Bant-I'odda), mromanyn peakiinoHHOH MOBEPXHOCTH,
HaJIM4Ms Katanuiaropa. Posib kaTaln3aTopoB B IPUPOAE U MPOMBIIUIEHHOM
IIPOM3BOJICTBE.

XuMHn4ecKoe paBHOBeCHE M €ro CMelleHHe Mo AeCTBHEeM Pa3IMYHbIX
(haxkTOpoB (KOHIIEHTpAIUS PEareHTOB MU MPOIYKTOB PEAKIINH, TaBICHHE,
TEeMIepaTypa) A CO3/IaHUs ONTUMAIbHBIX YCIOBHM MPOTEKAHUS
XUMHUYECKHUX MTPOIIECCOB.

akTuueckoe 3anarue 13, 14, 15, 16, 17.

10

PacueT KonM4ecTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOAYKTOB
peaKiuu.

PacueTsl paBHOBECHBIX KOHLIEHTPALUK pearupyrolnX BEIIECTB U TPOAYKTOB
peaKInit

Pewenue 3a0au no mepmoxumuueckum ypaguenusam peaxyuil. Pacuem
KAJLOPUHOCIU NULYU.

CocraBieHre U ypaBHUBaHUE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUI
METOJ/IOM IJIEKTPOHHOTO OajaHca.

CocraBieHue ypaBHeHI/Iﬁ PCaKnu 3JICKTPOJIN3a. KOppO3I/I$I MCTAJJIOB: BUIbI
KOppO3uH, CIIOCOOBI 34U TBI MCTAJIJIOB OT KOPPO3HUH.

JlaGopaTopHnas padora 7.
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Haumenosanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro Matepuasia (0OCHOBHOe M MpodeccuoHAIbHO-

0pHeHTHp0BaHHO€), HaﬁopaTOPHble H NPAKTUYECCKUE 3aHATHUSA, HPHKHaHHOﬁ

MOYJIb (IIPH HAJTHYHUU)

O0BbeM
B 4yacax

dopmupyemMbie KOMIIETEHIIHT

1.

Hccnedosanue 3asucumocmu cKOpoOCmMuU peakyuu Om GHEWHUX GaKxmopos.
Hccnedosanue enusaHus HeUHUX haxmopos Ha npoyeccobl OPOIHCEeHUsL.

Pasznea 2.

Op

raHn4eCkass XuMus

24

Tema 2.1.
OcHOBHbBIE
MOHATHSA
OpraHuyvecKoi
XHMMH ¥ TeOpHs
CTPOEeHUs
OpPraHuYecKux
coeTUHEeHHH

Conep:kanue y4eOHOro MaTepuaa

12

OK 01, OK 07, I[IK 6.3

Teopernueckoe o0yueHue

1.

IIpenmer oprannyecko XUMHUM.
OPraHMYeCcKHUX BellecTB.
XVMMHYECKOE CTPOCHHE KaK IOPANOK COCIMHEHUS aTOMOB B MOJIEKYJE
COIIACHO MX BaJEHTHOCTU. OCHOBHBIE MOJOXKEHHUS TEOPUH XUMHYECKOIO
CTpOEHMS OpraHnyeckux coennHeHuil A.M. bytiepoBa. YrinepoaHslil ckener
OpraHMYECcKON MOJIEKYJbl. MOJIEKYJISIpHbIE U CTPYKTYpHbIE (pa3BEpHYThHIE,
COKpAllleHHbIE) XUMUYecKHe (OopMysbl. 3aBUCUMOCTh CBOICTB BEIIECTB OT
XUMHYECKOIO CTPOEHMsSI MoyeKyJ. M3omepuss u wu3oMepsl (CTPYKTypHas,
reomeTpuyeckas (uuc-tpaHc-uzomepusi). KparHocts XUMHU4eCKOil CBS3H.
[lonsastne o QyHkumoHanbHOM rpynme. [lpuHmmMnel  KiIaccudukanuu
OpraHMYEeCKUX COCIMHEHUH. MexXIyHapoaHas HOMEHKJIATypa MU IPUHLUIIBL
HOMEHKJIATYPbl OPraHUYECKUX COCTUHEHHM.

B3aumocBsa3b HECOPraHmvdeCKux M

IIp

akTuueckoe 3auarue 18, 19, 20, 21.

CocraBieHue MOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYJT OpraHMYECKUX
BEIIECTB OT/IEIbHBIX KIACCOB, UCTIONb3Ys UX Ha3BAHUS MO0 CUCTEMATUYECKOM 1
TPUBMAJIBHON HOMEHKJIAType (3TWJEH, aleTWIeH, [JIMLIEepHH, (EeHO,
dbopManbaeruj, yKCycHas KMCI0Ta, TIULIH).

Pacuersl  Qopmynbl OpraHM4ecKol MOJEKYJbl, UCXOIS W3 3IIEMEHTHOTO
cocrtasa (B %) ¥ IPOJyKTOB CrOpaHHUsl.

3

[TocTpoeHue cTpyKTypHBIX (POPMYJT U30MEPOB C COCTABICHUEM MX Ha3BaHHM
10 MEXAYHApPOJHOW HOMEHKJIATYPE.

4

CpaBHEHHE OPraHUYECKUX M HEOPTAHUYECKUX PEAKIU.

JlaGopaTopnas padora 8.

N

1.

Omnpenenenne >JI€eMEHTHOTO COCTaBa OPTaHWYECKOTO BEIIECTBA Ha HpUMepe
napaguHa.

Tema
YrieBoaopoabl

2.2,

u

Conep:kaHue y4eGHOro MaTepuaJjia

OK 01, OK 02, OK.07,TIK 6.3

Teoperuyeckoe o0yueHue
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Haumenosanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro Matepuasia (0OCHOBHOe M MpodeccuoHAIbHO-

0pHeHTHp0BaHHO€), ﬂaﬁopaTopHLIe H NPAKTUYECCKUE 3aHATHUSA, HPHKHaHHOﬁ

MOYJIb (IIPH HAJTHYHUU)

O0BbeM
B 4yacax

dopmupyemMbie KOMIIETEHIIHT

1704 NPHPOJIHbIE
HCTOYHHMKHU

1

AskaHbl. AJIKaHbl: TOMOJIOTMUECKUH psii, M30MEpUs M HOMEHKJIaTypa
ankaHoB. XHMMHYECKHME CBOICTBa allkaHOB (MeTaHa, »3TaHa): TOpEHHE,
3aMEIICHUE, Pa3JIOKEHHE, ACTUIPUpOBaHKE. ['OpeHne MeTaHa Kak OJUH U3
OCHOBHBIX MCTOYHHMKOB Te€IJIJa B MPOMBIIUIEHHOCTH U ObITy. CBolicTBa
MIPUPOAHBIX YIIIEBOJAOPOAOB, HAX0XKICHUE B PUPOAE U TPUMEHEHUE AJIKAHOB.

AJIKeHbI U aJIKaJMeHbl. DTHIICH, €r0o MoJy4YeHue (JeruapupoBaHUEM dTaHa,
JernoauMepu3ale  moiaudTuieHa). ['oMmonoruueckui  psan,  M30Mepus,
HOMEHKJIaTypa aJKeHOB. XHMHUYECKHE CBOMCTBa JTHWJIEHA: TOpPEHHUE,
KaueCTBEHHbIC peakiuu (obeciBeurBaHUE OpPOMHOW BOABI M pacTBOpa
NepMaHraHarta Kajiws), TuApaTaius, nonumepusanus. [lpumMenenue sTuiieHa Ha
ocHOBe cBOWCTB. [loHsATHE O IMEHax Kak yriieBoJopoAax C ABYyMs JBONHBIMU
cBs3sIMH. XMMHUYECKHE CBOMCTBa OyTaauena-1,3 u uzonpena: HatypanibHblil u
CUHTETHUYECKUE KayuyKu. Pe3nHa

AJkuHbl. AneruneH. XHMHYECKHE CBOMCTBAa alleTWJIEHA: TOpEHHeE,
oOecuBeyrBaHMEe OpOMHOW BOJBI, IPUCOEAUHEHHH XJOpPOBOJAOpOJAAa U
runparanus. [IpuMeHeHue anerusieHa Ha OCHOBE CBOMCTB. MekiaccoBas
U30MEpHsl C AJIKaJUCHAMHU.

Apenbl. ber3on u ero romosnoru. XuMHUYeCKHe CBOWCTBA O€H30J1a: TOpEHHE,
peaklMy 3aMelleHus (rajoreHupoBaHue, HuTpoBanue). [Ipumenenue 6exzoina
Ha OCHOBE cBOHMCTB. CBOHCTBA rOMOJIOTOB O€H30J1a Ha IPUMEPE TOJTYOIIa.

IIp

aKTHYeCKHUe 3auaTus 22, 23, 24.

Pemrenne nenodek mpeBpaleHuii Ha T€HETUYECKYIO CBS3b MEXAY KilaccaMu
YIJIEBOJOPOAOB C COCTABICHUEM HA3BAHUN OPraHUYECKUX COCIUHEHHUU I10
TPUBHAIBHON WJIM MEKIYHAPOJHON CUCTEMATHYECKON HOMEHKJIAType

Pemienue paCdYCTHBIX 3aJad II0 YpaBHCHHUAM peaKquI C y4daCTUEM
OpTraHUYCCKUX BCIICCTB.

3

CpaBHEHHUE IPUPOJIHBIX HCTOYHUKOB yIieBoopooB. IlepepaboTka HedTH.

JlaGopaTopnasi pa6ora 9

1 | Homydenue STHICHA 1 H3YYEHHE €ro CBOIICTB.

Tema 2.3.
Kucsopoacoaep:x
amue

Conep:xxanue yueOHOIro MaTepuaJia

OO IN NN

OK 01, OK 04, OK 07,I1K 10.1,
K 1.1, IIK 1.2, IIK 2.1, TIK 3.1,
1K 4.1, IIK 5.1, TIK 6.3.
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Haumenosanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro Matepuasia (0OCHOBHOe M MpodeccuoHAIbHO-

0pI/IeHTHp0BaHHO€), ﬂaﬁopaTopHLIe H NPAKTUYECCKUE 3aHATHUSA, HPHKHaHHOﬁ

MOYJIb (IIPH HAJTHYHUU)

O0BbeM
B 4yacax

dopmupyemMbie KOMIIETEHIIHT

OpraHnvecKue
coeTMHEHHUs

TeopeTI/meCKoe oﬁyqe}me

4

1.

Cnuptel u  ¢eHounl. [lomydyeHue »drTaHONa OpOKEHHEM TJIOKO3BI U
rufparanre HSTwieHa. [ WapoKcWibHas Trpynma Kak (yHKIUOHAIbHAS.
[ToHsTHE O mNpeneNbHBIX OJHOATOMHBIX CHOUPTaX. XHUMUYECKHUE CBOMCTBA
ATaHOJIA: B3aMMOJICHCTBHE C HATpUEM, OOpa30BaHUE MPOCTBIX M CIIOMKHBIX
a¢UpOB, OKHCICHUE B aiblerui. [I[puMeHeHne 3TaHOoIa Ha OCHOBE CBOWMCTB.
I'munepun kak mpeAcTaBUTEb MHOTOATOMHBIX CHHUPTOB. KaudecTBeHHas
peaKuus Ha MHOTrOaTOMHbIE CIIUPThL. DHU3NYECKUE U XMUMUYECKUE CBOWCTBA
¢denona. BzaumHoe BiMsiHEE aTOMOB B MOJIEKYJie (peHOa: B3aMMOJICICTBHE C
THJIPOKCUIOM HATpUS U a30THOW KucioToil. [Ipumenenne ¢genona Ha OCHOBE
CBOMCTB.

2

AJberuabl U KeToHbl. [loHsTre 00 ampaernnax. AnbaeruaHas rpyrma Kak
¢ynknuonanpHas. @Dopmanbaeruax M €r0  CBOMCTBA:  OKUCICHHE B
COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOIIUH CIHUPT.
[lomyueHne  anpaETHUIOB  OKHCIEHHEM  COOTBETCTBYIOIIMX  CIHUPTOB.
[lpumenenne ¢opmanpaeruia Ha OCHOBE €ro CBOWMCTB. AIIETOH Kak
IPEJCTaBUTENIb KETOHOB.

KapGonoBbie kuciaorbl. [lonsatre o kap6oHOBBIX KucioTax. KapOokcunbHas
rpynna kak (QyHKOuoHanbHas. ['oMojoruueckuil  psjx  mpenenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCHOT. IlomyueHne KapOOHOBBIX KHCIIOT
OKHCIICHHEM aJIbJEeTHJI0B. XMMHUYECKHE CBOMCTBA YKCYCHOM KHCIOTBI: 00IIue
CBOMCTBA C€ MHHEPAJIbHBIMH KHCIOTAMH M pEaKUUs dSTepUPUKAIIU.
IIpuMeHeHne YKCYCHOM KHCJIOTBI Ha OCHOBE CBOMCTB. Bricuine >xupHble
KHMCJIOTBI Ha IPUMEPE NAIBMUTUHOBOM M CTEAPUHOBOM.

IIp

aKkTH4YecKoe 3ausaTue 25, 26, 27.

Pemienne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN HA TEHETUYECKYH CBS3b
MEXJy  KHCIOPOACOIACPN AUMMH  OPraHUYECKMMU  COEAUHEHUSIMU  C
COCTaBJICHUEM HA3BAaHUN OPraHWYECKUX COCIWHEHUW MO TPUBHAIBHOW WU
MEXKIYHApOAHOM CUCTEMATHYECKOW HOMEHKIIATYPE.

Cocmasnenue ypasHeHuil peakyuil, npuUMeHsemvlx Ol UOeHMUu@uKayuu
KUCTIOPOOCOOEPAHCAWUX — COCOUHEHUN, BXO0AUUX 8 COCMA8 NPOOYKMO8
RUMAHUSL.
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Haumenosanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro Matepuasia (0OCHOBHOe M MpodeccuoHAIbHO-

0pI/IeHTHp0BaHHO€), ﬂaﬁopaTopHLIe H NPAKTUYECCKUE 3aHATHUSA, HPHKHaHHOﬁ

MOYJIb (IIPH HAJTHYHUU)

O0BbeM
B 4yacax

dopmupyemMbie KOMIIETEHIIHT

3.

Cpasnenue Xumuyeckux c8otcme NPOCMbIX U CJLONCHBIX 2180008 HA npumepe
2NIIOKO3bl, (PPYKMO3bl U KPAXMAA.

JlabopaTopnasi pa6ora 10, 11, 12, 13.

1.

H3zyuenue ceoticmes coneti kKapooroswix kuciom Ha npumepe moiaa. CMC.

2

CpasHenue usuyeckux u XumMuyecKux c80UCME pacmumenbHblX U HCUBOMHBIX
JHCUPOS.

3

Buioenenue caxapoes us HamypajilbHblX COKO8 U uccnedosane ux ceoucmes

4

[TpoBeneHne KaYECTBEHHBIX PEAKIHii, UCTIONB3YEMBIX I OOHAPYKEHHS
KHUCJIOPOJACOACPKALIMX OPraHUYECKUX BELIECTB Pa3JIMYHbIX KJIACCOB.

Tema 2.4.
A3oTcoaepxaiue
OpraHuvyecKue
coeMHEeHHUs.
IHonumepsl

Coaep:xxaHue yueOHOIro MaTepHuaJia

12

OK 01, OK 04, OK.07, ITK 6.3.

Teopernueckoe o0yueHue

1.

AMHUHBI. AMUHOKUCIOTHI. [loHsTHE 00 amuHax. AnnpaTHUecKue aMUHBI, UX
KJaccu(uKalnuss ¥ HOMEHKJIAaTypa. AHWIMH KaK OpPraHHMYecKOoe OCHOBAHHE.
[Tonyyenune anmnuHa U3 HuUTpoOeH3osa. IIpuMeHeHHe aHMIMHA Ha OCHOBE
CBOWCTB. =~ AMHHOKHMCIOTBI  Kak  aMmdoTepHble  JIU(QYHKIMOHAIbHBIE
OpPraHMYEeCKHE  COEOUHEHHsA. XUMHUYECKHE  CBOWCTBA  aMUHOKHCIIOT:
B3aUMOJICIICTBUE C IEJIOYaMHM, KHCIOTaMH W JIpyr ¢ Jpyrom (peakuus
nonukoHaeHcauuun). IlentunHas cBsA3p W nonunentuabl. I[lpumenenue
aMUHOKHCIIOT HA OCHOBE CBOWCTB

N

Buoopranuyeckne coequHeHusi. llpumeHeHne u OuoJOruueckas poiib
yraeBooB. OKHCIEHUE YTIEBOI0B — HCTOUYHUK YHEPIHH KUBBIX OPraHU3MOB.
O6nacti npUMEHEHUs aMUHOKUCIOT. IlpeBpamieHuss OenkoB mNHIIU B
opranuszMe. buonormueckue ¢yHkiuu OenkoB. buonornuyeckue ¢yHKIuU
*KupoB. Ponb opraHmdyeckoli XUMUM B PEIIEHUU MpOOJIEM MHILIEBOU
0€30MaCHOCTH.

HyxnenHoBbIe KHCTOTBI: cOCTaB U cTpoeHue. CTpoeHne HykieoTuaoB. CocTas
HykienHoBblx kucinor (AHK, PHK). Ponp HyKJIEHHOBBIX KHCIOT B
JKU3HEACSITEIBHOCTH OPraHU3MOB.

IIp

aKTHYecKoe 3anaTue 28, 29.

Cocmasnenue KA4eCmeeHHblX peakuuﬁ 06Hapy9fcesz opeaHu4ecKux
COeOUHeHULl OMOEIbHbIX KJlaccoe, GXOO}ZWMX 6 cocmae npodykmoe numaHu-l.

N

CpaeHeHue HaAmypaibHblX, UCKYCCMBERHbIX U CUHMEMUYECKUX 60JI0KOH.
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HanMenoBanme Conep:kanue y4yeOHOro Matepuasia (0OCHOBHOe M MpodeccuoHAIbHO- § Oo0bem
pa3IeiIoB 1 TeM OPUEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKHUE 3aHITHUSI, MPUKJIATHOMI B Yacax @opMupyemMble KOMIIETEHIIUH
MOYJIb (IIPH HAJTHYHUU)
JlabopaTopnas paGora 14, 15. 4
1. | Uzyuenue ceoticmes 6enk08 Ha npumepe SUUHO020 anbOYMUHA U KA3eUHA MOJOKA. 2
2 | UccnenoBanue CBOMCTB BBICOKOMOJIEKYJISPHBIX COEIMHEHUN Ha MpUMepe 2
MOJIMATHIICHA, KayYyKa M BOJIOKOH.
Pa3zgen 3 XuMHA B JKH3HH 001IeCTBA
Tema 3.1. Conep:xxanue yueOHOIro MaTepuaJa 8 OK 01, OK 04, OK 07,IIK 10.1,
Xumus B Moeii IIK 1.1, IIK 1.2, TIK 2.1, TIK 3.1,
npogeccuu. 1K 4.1, I1IK 5.1, TIK 6.3.
Teoperuueckoe o0yueHue 2
1 | XumMHA B MPOMBIILJIEHHOCTH, CEJILCKOM X0351iiCTBE U MOBCEHEBHOM 2
JKM3HM. XMMHUYECKas MIPOMBIIIJICHHOCTh, POM3BOICTBO YyTyHa, CEPHOU
KHCJIOTHI, aMMHaKa U MeTaHoIa. MUHEpaIbHbIC U OPTaHUYCCKUE yI00pSHHUS.
Xumuueckue npoyeccwl 8 nuwjesom npouzgoocmee. Kocmemuueckue
cpedcmea, cpedcmea bbimosou xumuu. Jlexkapcmea.
IlpakTuyeckoe 3ansatTue 30. 2
1 | Msyuenue xumuueckux npoyeccos 6 nuwesom npoussodcmee. 2
JlaGopaTopHnas paGora 16, 17. 4
1 | Onpedenenue kawecmeenno2o cocmasa npooyKmos NUMaHUs no 8blOOPY. 2
2 | Onpedenenue panvcugurayuu npooyKmos numanus. 2
BCET'O 144
KOHCYJIBTEIHI/IH 110 59K3aMCHAIIMOHHBIM BOIIPpOCaM 2
IIpome:xxyTounas arrecranus — I9K3AMEH 2
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3. YCJIOBUSI PEAJTU3ALIAU MTPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JUCHMUILIAHBI

3.1 TpeGoBanuss K MHHHUMAJBHOMY MAaTEePHAJIbHO-TEXHUYECKOMY

ol0ecrne4eHn 10
3.1. TpeGoBaHusl K MUHUMAJIBHOMY MaTe€pHUaIbHO-TEXHHUECKOMY 00€CTICUCHHUIO
JUiss  peanu3anuu NpOrpaMMbl  JIUCHUIUIMHBI  JOJDKHBI  OBITH  MPEAYCMOTPEHBI
CIIEyIOIINEe CHEIHATbHbIE MOMEIIEHUs: YyUeOHbIH KaOMHET XUMHHM W/WIN y4eOHOM
XUMHUYECKOM J1abopaTOpuH.
O6GopynoBanne yueOHOro KabMHeTA:

— HaOOpPBI MIAPOCTEP>KHEBBIX MOJIENIEH MOJIEKYI,

— MOJIENH KPUCTAINTMYECKUX PELIETOK,

— KOJUIEKLIMH MPOCTHIX U CIIOKHBIX BEMIECTB U/UJIN KOJUJIEKIIMH ITOJTUMEPOB;

— KOJUIEKIMSI TOPHBIX MOPOJ U MUHEPAJIOB,

— Tabnuua Menneneesa,

— yueOHbIe (PUIIBMBI,

— ¢ poBble 00pa30BATEIBHBIE PECYPCHI.
TexHnuyeckue cpeacTBa 00y4eHHs:

— KOMIIBIOTEp C YCTPOMCTBAMU BOCIIPOU3BEACHUS 3BYKa,

— TIPUHTED,

— MYJBTUMEIUA-TIPOEKTOP C IKPAHOM.
OoOopynoBanue jadoparopuu U padbo4Yux MecCT JIadopaTOPpHu: MEH3YPKHU, MUIIETKU-
KaneJbHUIIbI, TEPMOMETPbI, MUKPOCKOIM, JYIbl, MPEAMETHbIE U MOKPOBHBIE CTEKIA,
IJIAHIIETHl JJIA  KamleNbHBbIX peakiuui, QuibTpoBajibHas Oymara, HPOMBIBAJIKH,
CTEKJISIHHBIE TPOOUPKHU, PE3UHOBbBIE MPOOKH, (POHAPUKHU, HAOOpP PEAKTHUBOB, CTEKJISIHHbBIE
HaJIOYKH, IITATUBBI 17151 TPOOMPOK; MEPHBIE LIMJIMHAPBI, BOPOHKU CTEKJIIHHbIE, BODOHKH
nenutenbHble uauHApudeckue (50-100 mur), cTynku ¢ mecTukoM, papPopoBbie HAIIKH,
OUHIETHI, (QUIBTPbl OyMaKHble, BaTa, MapJjs, YacoBble CTEKJIa, 3JIEKTPOILIUTKH,
71a00paTOpHbIE IITATUBBI, CIIUPTOBBIE TOPEIKU, CIUYKH, TPUOOP AJIS MOJTyUYEHHUs ra30B
(w1 mpoOupKa ¢ Ta300TBOJIHON TPYOKOW), nepxkaTenu sk TPOOUPOK, CKIISTHKU JIJIst
XpaHEHMs PEaKTUBOB, pa3IaTovYHbIe JIOTKU; Xxumuueckue crakansl (50, 100 u 200 mi);
IIMATeNH; MUHLETHI; TUTEeJIbHBIC IIUMILIbl; CEKYHIOMEPHI (TaiiMepbl), MEpHbIE TPOOUPKHU
(1a 10-20 mut) u mepHble KoJ10bI (25, 50, 100 1 200 M), BoasiHas 6aHs (MM TEPMOCTAT),
CTEKJISIHHBIC TIAJIOYKH; KOHUYECKHEe KOJObl i TuTpoBaHus (50 m 100 wmu);
UHAMKATOPHbIC TIOJIOCKU Uil onpenenenus pH v crangapTHas MHAMKATOPHAS ILIKAJIa;
YHUBEpCaAIbHBIA UHAMKATOP; uneTku Ha 1, 10, 50 mut (mnu no3atopel Ha 1, 5 u 10 mi),
OIOpEeTKU Il TUTPOBaHUS, MeauiuHckue mmnpuibl Ha 100—150 mn, maboparopHbie
W/WIM aHaNUTHYeCKue Becbl, pH-MeTphl, cymmiabHbI mikad, U ap. JabopaTopHOE
o0opy0BaHUE.

3.2. UudopmannoHnoe odecneyeHue 00yueHust
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IlepeueHb pekoMeHyeMbIX Y4eOHBIX U31aHuii, UHTepHEeT-pecypcoB,
AONOJIHUTEIbHOM JINTEPATYyPHhI

OcCHOBHBIE HCTOYHUKH
Jlg mpenogaBarenei

1. I'abpuensn, O. C., JIsicora, I'. I'. Xumus: kHUra A1 npenogaBaTeis: yued.- METO/I.
rmocooue. — M. Akagemus, 2012. - 332 c.
2. Pe3nuxoB B. A. COOpHUK yIpa)kHEHHU U 33]]a4 110 OPTraHUYECKON XUMUU: yueOHOe
nocobue / B.A. Pe3nukoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.
3. Kanyctuna A. A., Xansuenko U. I'., JIlubanos B. B. O6mas u Heopranuueckas
xumus. [lpaktukym / A. A. Kamycrtuna, U. I'. Xampuenko, B.B. JIlubanoB —
CankrllerepOypr: Jlans, 2020. — 152 c.
4. llleBuuupina, JI. B. Xumus: yueOnoe nocobue / JI. B. lleBuunbina, A. M. AnapHes.
— Hosocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — TekcT:
ANEKTpOHHBIM  //  JlaHb:  »neKTpoHHO-OMOMMOTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/118505

Jns ctyneHToB

1. AuncdunorenoBa, M. B. Xumus: y4eOHHK W TPAKTUKYM [JIsi CPEIHETO
npodeccuonanbHoro obpazoanus / M. B. AndwunorenoBa, A. B. babkos, B. A.
[TonkoB. — 2-e u3., uctp. u 1on. — MockBa: U3narensctBo FOpaiit, 2022. — 291 c.

2. llleronmuxuna, H. A. O6mas xumus: yueonuk st CI1O / H. A. llleronuxuna,
JI. B. Munaesckas. — Cankt-IlerepOypr: Jlanb, 2021. — 164 c.

3. Hukonbsckuii, A. b. Xwumus: yd4eOHMK M TPAKTHUKYM JJIs CPEIAHErO
npodeccuonanbHoro oopazoBanms / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3n.,
nepepad. u npomn. — Mocksa: MznarensctBo IOpaiit, 2022. — 507 c.

4. Xumusi: y4eOHUK JJisi cpenHero mpodeccuonanpHoro oopazoBanust / 0. A.
JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. IllanoBai; moa o6mieit penaxiueii I'. H.
daneeBa. — 2-¢ u3., nepepad. u non. — Mocksa: U3marensctBo FOpaiit, 2022. — 431
C.

JlonoJIHUTEIbHbIE HCTOYHUKH

Jlns nmpenonasarenein

1. Xumust. YrioyOnernasiii ypoBenb. 10—11 kmacchl: pabodast mporpamMmma kK
muaun YMK B.B. Jlynuna: yue6Ho-MeTonmueckoe nmocodue / B.B. Epemun, A.A.
Hposnos, .B. Epemuna, 3.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

2. Meroaunueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3smenko, B.1.
Tepennna, A. A. Ipo3znosa u ap. «Xumus. Yriay0iaeHHslid ypoenb». 10 kiace / B. B.
Epemun, A.A. [Ipo3nos, U.B. Epemuna, B. 1. Maxonuna, O. FO. CumonoBa, 3.1O.
Kepumon. — M.: [lpoda, 2018. — 339 c. : um.

3. Metonuueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3bpmenko, A. A.
Hpo3noBa u Ap. «Xumus. YTayOsneHHblil ypoenby. 11 kiacc / B. B. Epemun, A.A.
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Hposznos, 1.B. Epemuna, H.B. Boakosa, H.B. ®upcrosa, 3.10. Kepumon. — M.:
Hpoda, 2018. — 423 c. : u.

4. I'ycena, E. B. Xumus s CI1O: yueOHo-MeToauueckoe nmocooue / E. B.
I'yceBa, M. P. 3uranmmuna, /1. . KynmukoBa. — Kazans: KHUTY, 2019. — 168 c. —
ISBN 978-5-7882-2792-4. — Tekct: anexTpoHHbIH // JIaHb : 31eKTpOHHAS
oubmmoreunas cucrtema. — URL: https://e.lanbook.com/book/196096

Jns ctyneHToB

1. Xumus. 10 knace. Yray6néunslii ypoBenb: yueOnuk/ B.B. Epemun, H.E.
Kyssmenko, B.U. Tepenun, A.A. Ipo3nos, B.B. JIynun; nox pea. B.B. Jlynuna. — M.:
IIpoceemienue, 2022. — 446, [2] c.: u.

2. Xumus. 11 knacc. Yriny6néunsiii ypoBenb: yueoHuk/ B.B. Epemun, H.E.
Kysbmenko, A.A. Ipo3nos, B.B. JIynun; nox pea. B.B. JIlyauna. — M.: [IpocBelenue,
2022. - 478, [2] c.: un.

3. YUepnukona, H. FO. Xumus B 10CTyITHOM U3JI0KEHUU: y4eOHOE TTOCOOUE IS
cno / H. 1O. YUepnukoBa. — 2-e uzn., crep. — Cankr-Ilerepoypr: Jlans, 2022. — 316
c. — ISBN 978-5-8114-9500-9. — TexkcT: a5ekTpoHHbI // JIaHb: 2JIeKTpOHHAS
ounbmmoreunas cucrema. — URL: https://e.lanbook.com/book/195532

4. lleBnunpina, JI. B. Xumus: yueonoe nocooue / JI. B. llleBnunibina, A. H.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 c¢. — ISBN 978-5-7782-3345-4. —
TekcT: anexTpoHHsI // JlaHb: 31eKTpoHHO-OMOIMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/

5. bnunog, JI. H. Xumus: yueonuk ans CI1O / JI. H. biunos, U. JI. [lepduiiona,
T. B. CokonoBa. — 2-¢ u31., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260 ¢. —
ISBN 978-5-8114-7904-7. — Texcr: anekTpoHHsbI // Jlanb: anekTpoHHas
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/167183

6. IN'a6puensn O.C. Xumus: yueo. mis ctya. npod. yue6. 3apeaenuii / O.C.
INabpuensa, U.I'. OctpoymoB. — M., 2016.- 256 c.

7. I'abpuensa O.C. Xumus 11 npodeccuii U CrienuaibHOCTeH TEXHUYECKOTO
npoduist: Y4eOHUK IS CTY. yUpexkaeHuu cpen. mpod. oopazosanus / O.C.
I'abpuensn, U.I'. OctpoymoB. — 4-¢ usn., ctep. — M. : U3naTenbckuii ieHTp
«Axanemus», 2017. — 272 c.

HNuTepHeT-pecypcesl

1. hvsh.ru — Xypuan «Xumus B IIKOJIC».

2. https://postnauka.ru/themes/chemistry— nekmuu mo XMMUU Ha CalTe
[ToctHayka. http://gotourl.ru/4780 (http://elementy.ru/

3. http://gotourl.ru/4783 (http://potential.org.ru/)41

CailT Hay4HO-TIONYJISIpHOTO XypHana «lloTeHunam»,pazaen « Xumus».

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

CailT Hay4YHO-TIOMYJISIPHOTO >KypHalia « XUMHUSI U )KU3HbY.

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

OTKpbITas 37EKTPOHHAsA OMOIMOTEKa XUMHUUecKoro noprana «Chemnety.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmarimonsbsie MaTepuaibl 00 OJUMIHAgaX

7. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/)
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https://e.lanbook.com/book/196096
https://e.lanbook.com/book/195532
https://e.lanbook.com/book/
https://e.lanbook.com/book/167183
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http://gotourl.ru/4780
http://elementy.ru/
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http://potential.org.ru/)41
http://gotourl.ru/4785
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http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/

Cucrema JUCTAHIITMOHHOTI'O 06y‘1€HI/I}I, HaIrpaBJICHHAA Ha IOATOTOBKY K

OJIMMIINagaM BCCX yp0BHCﬁ.

N =

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

[TopTas N0 HAHOTEXHOJIOTHSM.

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

PyCCKOSI3BIYHBIN CAaUT O CBOMCTBAX XMMHUYECKUX JIEMEHTOB.

10. http://www.xumuk.ru

CaiiT 0 XUMHH: KIIACCHYECKUE YUYEOHUKHU, CIPABOYHUKH, SHIUKIIONEINH, TOUCK
OpPTraHWYECKUX U HEOPTaHUUYECKUX PEAKLIUN, COCTABICHUE YPABHEHNN PEAKIUN.
11. http://orgchemlab.com/

CaiiT, MOCBAMIEHHBIN MPAKTUYECKOM paboTe B TabopaTopuu

IIporpammHoe obecnieyeHue

Onepannonnas cucrema Microsoft Windows 7 - 10

[Taket nporpamm Microsoft Office Professional Plus

7-zip GNULesser General Public License (cBoOomHOe mporpaMMHOE
obecrieueHue, He OTPaHUYECHO, OECCPOUHO);

Nutepuet 6pay3ep Google Chrome (6ecriaTHOE MporpaMMHOe 0OecrieueHue, He
OTpaHUYEHO, OECCPOUHO);

K-Lite Codec Pack — ynuBepcanbHblii HAOOp KOIEKOB (KOIUPOBIIHKOB-
JNEKOAUPOBIIMKOB) W YTWIUT JJII NPOCMOTpa M OOpabOTKH ayauo - u
BujaeodaiiiioB (OecmiiaTHOe MporpaMmMHOe oOecrnedYeHue, HE OrpaHUYEHO,
OeccpouHo);

WinDjView — mporpamMMma ajisi mpocMoTpa daitioB B popmare DIV u DjVu
(cBOOOHOE MTpOTpaMMHOE OOeCIIeYeHUE, HE OTPaHUYEHO, 0ECCPOUHO);

Foxit Reader — mnpukiagHoe mHporpaMMHOE OOeCHeueHHe iss MPOCMOTpa
ANIEKTPOHHBIX JOKYMEHTOB B ctangapte PDF (GecruiatHoe mnporpamMMmHoe
obecrieueHue, He OTPaHUYCHO, OECCPOUHO).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSI
OBHIEOBPA3OBATEJBHOU JUCIIUITJINHBI

KoHTposib M oneHka pe3ysibTaToB OOyu€HHUs] OCYLIECTBIIIETCS IpPENojaBaTelIeM B
MpolLecce MPOBEACHHS MPAKTUYECKUX 3aHATUI U Ta00paTOPHBIX pabOT, TECTUPOBAHMS,
a TakKe BBIMOJHEHUS OOYYaIOIMMHUCS WHIWBUIYAIbHBIX 3aJaHHUi, IPOEKTOB,
uccienoBanuii. Pe3synbrartel 00ydeHHs ONPEAENsAOT, 4TO OOydaromuecs JOJKHBI
3HATh, IOHUMATh U JEMOHCTPUPOBATH MO 3aBEPILICHUH U3YUYEHUS JUCIUIIINHBIL.

Jlns

dopmupoBaHnus,

KOHTPOJII M OLIEHKM pe3yJbTaTOB OCBOEHHUS Yy4eOHOH

JUCUUIUIMHBI MCHOJB3YETCSd CUCTEMA OLEHOYHBIX MEPONPHUSTHI, MpPEICTaBIIAIONIAs
co00i KOMILJIEKC Y4eOHBIX MEPOIPHUITHIA, COTJITACOBAHHBIX C PE3yJIbTaTaMU 00yUeHUs
u chopmymupoBanHeix ¢ yderoM PI'OC COO (mpenmerHble pe3yabTaThl IO

nuctumianbae) u I'OC CIIO.
O6mas/nmpodeccuoHaabHa Paznen/Tema Tun oneHOYHBIX
sl KOMIIeTEeHITUsI MeponpusATHIA
OK 1 Boei6upats criocoObt Beenenue, JlaGopaTopHbIie pabOThI
peIIeHUS 3a1a9 P1, Temsr 1.1, 1.2, 1.3, | TectupoBanue,
podecCHOHaATEHOM 14,15, 1.6, IIpakTHKOOPUEHTUPOBA
JESITEILHOCTH P2, Temsr 2.1,2.2,2.3, | HbIC TCOPETHICCKHUC
3aJIaHus

IMPUMCHUTCIIBHO K

2.4,

[IpakTrueckue paboThI

Pa3IMYHbIM KOHTEKCTaM P 3, Tema 3.1
Pemienne 3amau
Pemenue keiicoB
OK 2 OcymectBnsaTe Nouck, | Beenenue, [IpakTUKOOPUEHTHPOBA
aHaimu3 W wuHtepnperauuto | P 1, Temsr 1.2, 1.4, 1.5, | HbIC TECOPETUUECKUE
nHpopmaruu, HeoOxomumoi | 1.6, 3aJlaHus

COXPaHEHMIO OKPYKAIOLIEH
Cpelsl,
pecypcocOepeKeHHIO,

3¢ PeKTUBHO JeHCTBOBAThH B
YpE3BBIYANHBIX CUTYaIIHSIX.

P2, Temsr 2.1,2.2,2.3,
2.4
P 3, Tema 3.1

ans  BelmoiHeHus — 3ajau | P2, Tema 2.2 [TpakTiraeckne padboThl

PO eCCHOHANBHOM Pewenne alat

CSITETBHOCTH. Pemenne keicos

OK 4 Paborats B P 1, Tema 1.6, JlabGopaTopHble paboTHI,

KOJIJIEKTUBE U KOMaH/JE, P 2, Temsr 2.3, 2.4, IIpakTHKOOpPUEHTUPOBA

2 peKkTHBHO P 3, Tema 3.1 HBI€ TEOPETUUYECKHUE

B3aMMOJIEiCTBOBATH C 3aJlaHus

KOJUIEraMHt, PYKOBOJCTBOM, [TpakTrueckue padboThI

KJIMCHTaMHU. Pemenue 3agau
Pemenue kericos

OK 7 CopneiicTBOBaTh P 1, Tema 1.4, IIpakTUKOOpPUEHTHPOBA

HbIE TEOPETUUECKHUE
3aJIaHUs
[IpakTruueckue paboThI
Pemenue 3agau
Pemenue keiicon
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IIK 1.1.

OpFaHI/ISOBBIBaTB
IMIOATOTOBKY

pabounx MecT,
obopynoBaHus,

CBIPbsl, MATEPUAIIOB JIJIs
MPUTOTOBIICHHUSI
noirypabpuKaToB B
COOTBETCTBHHU C
WHCTPYKIHUSIMU U
periaMeHTamMu

P1,Temsr 1.4,1.5,1.6,
P2 Tema 2.3,
P 3 Tema 3.1

JlaGopatopHbie paboTHI,
[TpakTHKOOPUEHTHPOBAH
BIC TEOPETUICCKHEC
3aJIaHuS

[TpakTrueckue paboThI
Pemenue 3amau
Pemenue kenicos

IIK 1.2.

OcymiecTBiaTh 00pabOTKYy,
MOJITOTOBKY 9K30THYECKUX U
PEAKUX  BHJIOB  CBIPBS:
OBOIIIEH,

rpuOOB, PbIObI, HEPHIOHOTO
BOJHOTO CHIPhS, TUYU

P 1, Temsr 1.5, 1.6,
P 2 Tema 2.3,
P 3 Tema 3.1

JlaGopatopHblie paboTHI,
[IpakTUKOOPUEHTUPOBAH
bI€ TEOPETUUECKUE
3aIaHus

[TpakTHdeckue padoThI
Penienue 3amau
Pemenue xeiicon

IIK 2.1. P 1, Temsr 1.4, 1.5, 1.6, | JlabopaTopHBIe pabOTHI,
OpraHu3oBbIBaTh P2 Tema 2.3, IIpakTHKOOPUEHTUPOBAH
MOATOTOBKY P 3 Tema 3.1 bI€ TEOPETUYECKHUE
pabounx MECT, 3a7aHus

o0opynoBaHus, [IpakTryeckue padoThI
CBIPbsi, MATEPUAJIOB JJIA Pemenue 3amau
IIPUTOTOBJICHUSA ropsiyux Pemenne keicos

0J110/1, KYJIMHAPHBIX U3JIETUH,

3aKyCOK CJIOKHOTO

aCCOPTUMEHTA B

COOTBETCTBUU C

WHCTPYKITUSIMU u

periiaMeHTaMu

IIK 3.1. P 1, Temsr 1.4, 1.5, 1.6, | JIabopaTopHBIC pabOTHI,
OpraHu3oBbIBaTh P2 Tema 2.3, [IpakTHKOOPUEHTUPOBAH
MOATOTOBKY P 3 Tema 3.1 bI€ TEOPETUUECKHUE
pabounx MECT, 3a7aHus

0o0opynoBaHus, [IpakTudeckue padoThI

CBIPbsi, MATEPUAJIOB JJIS
MPUTOTOBJICHUS XOJIOHBIX
011011, KyJIMHAPHBIX U3JIETUH,
3aKYCOK B COOTBETCTBHUH C

Pemenue 3agau
Pemenue xeiicoB
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UHCTPYKIUSIMU u

permamMeHTamu
IIK 4.1. P 1, Temsr 1.4, 1.5, 1.6, | JlabopaTopHbI€ pabOTHI,
Opranu3oBbIBaTh P2 Tema 2.3, [IpakKTMKOOPUEHTUPOBAH
MOJITOTOBKY P 3 Tema 3.1 BI€ TEOPETUUECKHE
pabounx MECT, 3aJIaHUS

00opyI0BaHU, [TpakTrueckue padboThI

CBIPbsi, MATEPUATIOB JJIS
MIPUTOTOBJICHUS XOJOAHBIX U
TOPSIYUX CIATKUX OO,

Pemenue 3agau
Penienue xencon

JIECEPTOB, HAIUTKOB B
COOTBETCTBUU Cc

WHCTPYKUHUSAMHU u

periaaMeHTaMu

IIK 5.1. P 1, Temsr 1.5, 1.6, JlaGopatopHbie paboTHI,
OpraHu3oBbIBaTh P2 Tema 2.3, IIpakTHKOOPUEHTUPOBAH
IIOATOTOBKY P 3 Tema 3.1 bI€ TEOPETUYECKUE
pabouunx MECT, 3a71aHUs

00opyI0BaHUA, [IpakTuueckue paboThI
CBhIPbs, MATEPUAJIOB JIJIS Pemenue 3anau
IIPUTOTOBJICHUSA Pemenue keiicos

XJ1€000yJIOUHBIX, MyYHBIX
KOHAUTEPCKUX U3ACTUN
pa3zHOOOpa3HOro
aCCOPTHMEHTA
COOTBETCTBUU
WHCTPYKITUSAMU
periiaMeHTaMu

o

IIK 6.3.

OpraHu3oBbIBaTh PECYPCHOE
obecrieueHue AesITENbHOCTU
MMOTYMHEHHOTO TIePCOHAIA

P 1, Temsr 1.5, 1.6,
P2, Temsr 2.1,2.2,2.4

IIpakTHKOOPUEHTUPOBAH
bI€ TEOPETUUECKHUE
3a1aHus

[IpakTuueckue padoThI
Pemenue 3anau
Penienue kencos
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