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1. OBIIASI XAPAKTEPMCTHKA PABOYEI TPOTPAMMBI
OBIIEOBPA30OBATEJBHOMN TUCIUTIITAHBI
OJ1.12 XUMU S

1.1.MecTo AuCHHMILVINHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Huctummuaa  OJ[.12 Xumusa Bxomut B obOmeoOpazoBatenbHbid  1uki  [IIIKPC  kak
o0si3aTenpHast AUCIUTIINHA yaeOHas TUCIUTIIIHA.

Oo6meo6pazoBarenpHas guciumumHa OJ1.12 Xumus sBiusercs o0053aTebHONH YacThiO
o0meobpazoBaTebHOTO IMKIIa oOpa3oBarenbHOil porpammbl CIIO B cootBerctBuu ¢ ®I'OC mo
cnenuanbHoctd 11.01.08 Onepatop cBsi3u.

1.2.1eab ¥ JIaHUPYeMble pe3yJIbTATHI 0CBOEHUSI JUCHUILIMHBI:

1.2.1.11eab 0011e00pa3oBaTeIbHON JUCUMILIHHBI

Copepxanne mporpaMMbl o6meo0pa3oBatensHoi qucrurumabl O/1.12 Xumus HanpaBieHO
HAa JIOCTI>KEHUE CIIETYIOIINX IIeNIeH:

-(opmupoBanue y 00y4arOmUXCcsi yMEHUS OL[CHUBATh 3HAYUMOCTh XUMHUYECKOTO 3HAHUS IS
Ka)KI0r0 YeJIOBEKa;

-opmupoBanue y 0OydaromMXCsl LEIOCTHOTO NPEACTABICHUS O MHUPE U POJIM XUMHUH B
CO3JIaHUM COBPEMEHHOW €CTECTBEHHOHAYYHON KapTUHBI MHpA; YMEHHUS OOBICHATH OOBEKTHI U
IIPOLIECCHI OKPYXKAIOLIEH NEUCTBUTEIBHOCTH: IPUPOJHOM, COLMAIBHON, KYJIbTYPHOH, TEXHUYECKON
Cpe.bl, — UCIIOJNIB3YS AJI TOTO XUMUYECKHE 3HAHMUS,

-pa3BUTHE Yy OOYYAIOIIMXCS YMEHHH pa3nuyaTh (aKThl U OIEHKH, CPAaBHUBATH OLIEHOYHBIC
BBIBO/JIbI, BUJIETh UX CBSA3b C KPUTEPUSIMH OLIEHOK U CBA3b KPUTEPUEB C OINpPEAEICHHONW CHCTEMOM
LIEHHOCTEH, (OPMYIINPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MO3HIIHIO;

-pUOOpEeTeHNE OOYYAIOMUMHKCS OMbITa PA3HOOOpPAa3HOM JEATEIBHOCTH, ITO3HAHUS U
CaMOIIO3HAHUS;, KJTFOUYEBBIX HABBIKOB, UMEIONIUX YHUBEPCAIHLHOE 3HAYCHHE NI PA3IMYHBIX BUJIOB
JIeATEeTLHOCTH (HABBIKOB PEIICHMs MPoOJeM, MPUHSITHS PEIICHHUH, MTOUCKa, aHamM3a U 00padOTKH
uH(pOpMaIi, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB M3MEPEHUI, COTPYIHUYECTBA, 0€30MaCHOTO
oOparieHus ¢ BeeCTBAMH B TIOBCETHEBHOM JKHU3HU ).

1.2.2. Tlnanupyembie pe3y/bTaThbl OCBOCHHSI 001Ie00pa30BaTeJIbHONH JAUCHUIIMHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Ocoboe 3HaueHne quciuIunHa umeeT npu popmupoBanuu u pazputuu OK u I1K.

Kon u HanMeHoBaHMe IInanupyemMsblie pe3ysIbTaTbl OCBOCHUS AUCIIUIUIMHBI
bopMHUpyEMBIX OO6mue JucnunnuHapHsie
KOMIETECHIIUI

OK 1. [Tonumats cymuocts | B 4acTh TPYAOBOTO | - BIAJETh CUCTEMOM XUMHYECKHX
U COIUAJIbHYIO 3HAYUMOCTD BOCIIUTAHUA: 3HaHHﬁ, KOTOpas BKIKOYacCT:
Oynyuieit nmpodeccuu, - TOTOBHOCTb K TpYAY, | OCHOBOIOJIATal0IIKeE MOHSITHS
NPOSBIATH K HEU OCO3HAHHE IIEHHOCTH | (XUMHYECKUM DJIEMEHT, aTOM,
YCTONYMBBIA HHTEPEC. MacTepcTBa, TPYAOIIO0HE; | SJEKTPOHHAs 000JI0YKa aToMma, S-,
Y p-, d-2JeKTpoHHBIE OpOUTATIN
- TOTOBHOCTh K AaKTHBHOH | aTOMOB, WOH, MoJIeKyJa,
ACATCIIbHOCTHU BaJICHTHOCTD,
TEXHOJIOTUYECKOU U | DIEKTPOOTPHUIATETHLHOCTb,
COHHaJIBHOfI CTCIICHb OKMCIICHUSA, XHMHUYCCKasA
HaIpPaBJIEHHOCTH, CBSI3b, MOJIb, MOJIIPHAs Macca,
CIIOCOOHOCTH MOJIIPHBIA  00BEM, yTIIEPOIHBII
WHUIUUPOBATH, cKeneT, (GyHKIMOHANIbHAS TPYIINa,
IUIAHUPOBATh W | pagvKall, W30MepHus, U30MEPHI,
CaMOCTOSITEITLHO TOMOJIOTMYECKUH s, TOMOJIOTH,




BBIMOJIHATH
ACATCIIbHOCTD,
- HWHTEpPEC K pa3InYHBIM
chepam npodeccruoHaIbHOM
JeSITeIbHOCTH,

TaKyro

OBnanenue
YHUBEPCATbHBIMU
y4eOHBIMU
M03HABATEIbHBIMU
JNEUCTBUSAMMU:

a) 0a30BBIC JIOTUYECKHE
JEUCTBUA:

- CaMOCTOSITENIEHO
(hopMynupoBaTh u
aKTyaJlu3UpOBaTh
npobyiieMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- yCTaHABIUBATh
CYIIIECTBEHHBII MpU3HAK
W OCHOBAHUS TUTSE

CpaBHEHHMS, KiIacCH()UKAITUU
# 00001IEeHNS;

- OIpEIENATh Leau
NEATENILHOCTH, 3a7aBaTh
napaMeTpsl U KPUTEPUU HX
JIOCTHIKEHHS;

- BBISABJIATH
3aKOHOMEPHOCTH u
MIPOTUBOPEUHUS B
paccMaTpUBaEMbIX
SIBJICHUAX

- BHOCUTH KOPPEKTHUBHI B
ACATCIIBbHOCTD, OLICHUBATHb
COOTBETCTBHE PE3YJIHTATOB

oeiaiaM, OLCHHUBATHb pI/ICKI/I
OCIENCTBUMN
ACATCIIbHOCTH,
- pa3BHBaTh KpEaTHBHOE

MBIIIJICHHUE IIpU PCHICHHUUN
KU3HEHHBIX TTPOOIEM

0) 0a30BbIC
HCCIIeT0BATEIBCKIE
JIEUCTBUS:

- BIAJICTh HaBBIKAMH

y4eOHO-UCCIICTI0BATEIIbCKOM
U TIPOEKTHOM AESATETBHOCTH,

HaBBIKAMU paspeuieHus
npo0em;

- BBIABIIATH OpUYHMHHO-
CIIC/ICTBEHHBIE  CBSI3U U
aKTyaJIM3upoBaTh  3ajady,
BBIIBUTATh  THIIOTE3y €€
pPCIICHUA, HaXoaUuThb

YTIEBOAOPOABI,  KUCIOPOA- U
a30TcoJIeprKallue CoeTMHEHMS,
OMOJIOTMYECKH AKTHBHBIE
BemlectBa  (YyraeBoAbl,  JKHUPBI,
Oenku),  MOHOMEp,  IOJUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCMHEHMS,  KPUCTAIUTHYECKAs
pelieTKa, TUIIbl XUMHUYECKHUX
peakuuii (OKHCIUTENBHO-
BOCCTAHOBUTENbHBIE, JK30- U
HIOTEPMHUUYECKHE, peaxiuu
WOHHOTO 0OMEHa), PacTBOP,
ANEKTPOJIUTHI,  HEDIEKTPOIUTHI,
ANEKTPOIIUTHYECKAs TUCCOIHALIHS,
OKUCJIUTEb, BOCCTaHOBUTEb,
CKOPOCTbh XUMUYECKOW peaKIni,
XUMHYECKOE PaBHOBECHE), TEOPUH
Y 3aKOHBI (TEOPUSI XUMUYECKOTO
CTPOCHHSI OPTaHMYECKUX BEIIECCTB

AM. bytneposa, Teopust
BJIEKTPOJIUTHYECKON

U CCOLMAIUH, MIEPUOTUYECKUI
3akoH J[.MA. MeHpaeneeBa, 3aKOH
COXpaHEHUS Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK  XHUMHH,

(hakTOJIOTHYECKHE CBEICHUS O
CBOWCTBAX, COCTaBe, MOJYYEHUU U
0€30ITaCHOM HCITOJIb30BaHUH
BOKHCUIINX HEOPTaHMYECKHX U
OpPTraHUYECKUX BEIIECTB B OBITY U

MPAaKTUYECKOMN JIESITENBHOCTH
YEJIOBEKa;

- YMETh BBISBIATH XapaKTEPHBIE
MIPU3HAKU " B3aUMOCBSI3b

W3YUYCHHBIX TIOHSTHH, MPUMEHATH
COOTBETCTBYIOILIME MOHITHUS MTPU
ONMCAaHUM CTPOCHUS U CBOMCTB
HEOPraHWYECKUX U OPraHMYECKUX
BEIIECTB M WX NPEBPALICHUI;
BBISBJIATH B3aHMOCBS3b
XAMUYCCKHUX 3HAHUI C IOHATUSIMU
Y MPEJICTABICHUSAMM APYTUX
€CTEeCTBEHHOHAYYHBIX MPEJIMETOB;
- YMETh HCIIOJIb30BaTh
HAaUMCHOBAHUS XAMUYCCKHUX
COETUHEHUN MEKTYHapOIHOTO
coro3a TEOPETUYECKON 51
MPUKIATHON XUMUU U
TpUBHUAJILHBIC
BayKHEHIITHX
alleTUJICH,

Ha3BaHUA
(aTHIIEH,
dbenon,

BEIIECTB
TJIMLEPHUH,




apTyMEHTHI IS
JIOKa3aTelIbCTBa CBOHMX
YTBEPKJICHUH, 3a7aBaTh
rmapaMeTppl H  KpUTEpUU
perieHus;

- aHaJIM3UPOBATh
MOJTyYCHHBIC B xXoJe
peleHus 3aJ1aun
pe3yabTaThl,  KPUTHYECKH
OILICHUBATHb nux
JIOCTOBEPHOCTH,

MIPOTHO3UPOBATh U3MEHECHHE
B HOBBIX yCJIOBUSIX;

- YMETh MEPEHOCUTH 3HAHUS
B [O3HABATEIbHYID U
MPAKTUIECKYIO obnactu
KHU3HEIEATSITLHOCTH, -
yMETh HUHTETPUPOBATH
3HaHUS u3 pa3HbIX
MPEAMETHBIX 00J1aCTeH;

- BBIIBUTaTh HOBBIC WJICH,
npejyiaraTh OpUTrHHAIBHBIC

MOAXOABl W PEIICHUS;, |
CIIOCOOHOCTH ux
HCIIOIL30BaHUS B
MOo3HaBaTEeIbHOM 7

COILIMAIILHOU MTPAKTHKE;

B o6mactu skoigoruueckoro
BOCIIUTAHUSL:

- c(hopMUPOBAHHOCTH
JKOJIOTUYECKOU  KYJIBTYPBI,
ITOHUMAaHHE BIIMSTHUS
COLIMAIbHO-IKOHOMUYECKUX
MPOLIECCOB  HA COCTOSIHUE
MPUPOAHON M COLMAIBHOU

Cpenpl, OCO3HAHHUE
rI100aTbHOTO XapaxkTepa
AKOJIOTUYECKHX MPOOIIEM;

- MJIaHUPOBAHUE u
OCYILIECTBJICHUE JACHCTBUH B
OKpy>Karollleil cpeiae Ha
OCHOBE 3HAHUA neneu
YCTOMYUBOTO pa3BUTHUSL
YEJIOBEUECTBA; aKTUBHOE
HETIPUATUE JIEVCTBUH,
MIPUHOCSIINX Bpena

OKpY>Karolleu cpese;

- yMEHHE TPOTHO3UPOBATH
HeOJIaronpusITHbIC
IKOJIOTUYECKHE
MOCJIE/ICTBUS
MPEANPUHNMAEMBIX

dhopmaipierus, YKCYCHas
KUCJIOTa, TJIMIWH, YrapHbIA Tras,
VIIIEKUCITBIN a3, aMMHaK, TallieHas

U3BECTh, HETAIICHAas  H3BECTh,
MUTBEBasT cofa W JIPYTHX),
COCTaBJISITh hopMyIIbI

HEOPraHWYECKUX U OPraHUYECKUX
BEIIIECTB, YPABHEHHUS XUMHUYECKUX
peaknuii, OOBICHATH WX CMBICIH;
TOJITBEPK/IaTh

XapaKTepHBIC XUMHUYECKHE
CBOMCTBA BEILIECTB
COOTBETCTBYIOIIUMH

OKCIICPUMCHTAMHU n 3aIlInucCsaiMu
YpPaBHEHU XUMHYECKUX PEAKIUN;

- YMCETh yCTaHaBJIMWBATb
MPUHAICKHOCTh U3YYEHHBIX

HEOPraHUYeCKUX u
OpPraHUYECKUX BEIIECTB K
OonpCaACIICHHBIM KJlIacCaM u
rpymnmnam COEJIMHEHUH,

XapaKTepU30BaTh UX COCTaB U
Ba)KHEHIIIME CBOMCTBA; ONPENCIIATh

BHJIBI XAMHYECKHUX CBsI3eH
(koBaneHTHAs, HOHHA,
MeTaJuTn4decKas, BOJIOPO/IHAS ),
THIIBI KPHUCTA/UTMUCCKUX
pelIeToK BEIIECTB;
KIIaCCU(UITUPOBATH

XUMHYCCKUE PCAKIIUU;




JNEUCTBUM, TPEAOTBpallaTh
HX;

- pacmupeHue OITBITA
JIeSITEIbHOCTHU
JKOJIOTHYECKOMH
HaIMpaBJICHHOCTH;

- OBJAaJCHHE HaBBLIKAMHU
yaeOHo-
HCCIIeIOBATEIBCKOM,
MPOEKTHOM W COIUAIBHOMN
JeITEeIbHOCTH;

- HaJd4Yhe MOTHBAIlUU K
OOY4YECHHIO W JIMYHOCTHOMY
Pa3BUTHIO;

B oOactu LIEHHOCTHA
HAaY4YHOT'O IMO3HAHMS:

- c(hopMUPOBAHHOCTH
MHPOBO33PEHHS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKu u
OOIIIECTBEHHON  MPaKTUKH,
OCHOBAaHHOI'O Ha JHAajore
KYJIBTYD,
CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOCTO MECTa B
MTOJIMKYJIBTYPHOM MHDE;

- COBEPIIICHCTBOBAHUE
SI3BIKOBOM M YUTATEIbCKOM
KyJIbTypbl KaK CpeICTBa
B3aUMOJCUCTBUS MEXIY
JIFOJIBMH U TIO3HAHUS MUDPA,
- OCO3HAHUE IICHHOCTH
HAay4YHOH JIeSITEILHOCTH,
TOTOBHOCTh  OCYIIECTBIISTh
MTPOCKTHYIO i
HCCIIE0BATENbCKYIO
JIeITEeIbHOCTD
WHJUBUAYAIBHO U B TPYIIIIE;
OBiagenue
YHUBEPCATbHBIMU
y4eOHBIMU
[I03HABATEIIHLHBIMU
NEUCTBUSIMU:

0) 0a30BbIC
HCCIIEN0BATENLCKIE
JIEUCTBUS:

- BJIAJETh HaBBIKAMH
y4eOHO-UCCIICI0BATEIIbCKOM
Y TIPOCKTHOM IeATEIILHOCTH,
HaBBEIKAMH paspeliieHus
po0em;




- CIOCOOHOCTH ¥ TOTOBHOCTD
K CaMOCTOATCIbHOMY
MOWCKY METOJIOB PEIICHHUS
MPaKTHYCCKUX 3a1ad4,
MPUMEHCHHUIO  Pa3JIMYHBIX
METO/IOB ITO3HAHHUS;

- OBJIAJCHUE BHJIAMH
ACATCIIBHOCTHU 110
MOJIYYECHUIO HOBOTO 3HAHMS,
€ero HHTEPIIPETALINH,
peoOpa3oBaHUIO "
ONPUMCHCHHIO B PA3JIMYHBIX
y4eOHBIX CHUTYallUsSX, B TOM

yucie — mpu CO3JJaHUU
y4eOHBIX U  COLHMaJIbHBIX
MIPOEKTOB;

- (opMHUpOBaHHE HAYYHOTO
TUIIa MBINIJICHUA, BJIaACHUC
HAy4YHOH TEPMHHOJIOTUEH,
KIIFOYE€BBIMU IIOHATUAMU HN
METOJIaMU;

- OCYLUECTBIATh
IeJICHANIPABICHHBIA  TIOMCK
repeHoca CPEJ/ICTB u
cnoco00B TIEVICTBUS B

poecCHOHANBHYIO Cpey

OK 2. Oprann3oBbIiBaTh
COOCTBEHHYIO
JeSITeTbHOCTD, UCXOJIS U3
I[EJIA U CTIOCOOO0B ee
JOCTHKEHUS,
OIIPEIEIIEHHBIX
PYKOBOJTUTEIIEM.

B o6nactu »>cTeTHYECKOro
BOCIIMTAHUS:

- DCTETUYECKOE OTHOIIEHHE
K MHUpY, BKJIIOYast ICTETHKY
ObITa, Hay4IHOTO "
TEXHUYECKOTO TBOPYECTBA,
cropTa, Tpyna u
00I1IECTBEHHBIX
OTHOIIICHHH;

- CIIOCOOHOCTH
BOCIIPUHUMATH  Pa3IMYHbIC
BUJIBI UICKYCCTBA, TPAJAHUIINH
U TBOPYECTBO CBOETO |
JIPYTUX HApOJOB, ONIYIIATh
SMOIMOHAILHOE
BO3/EMCTBUE UCKYCCTBA;

- yOEXIEHHOCTh B
3HAYMMOCTH IS JIMYHOCTH
u oOmecTBa
OTE€YECTBEHHOTO u
MHPOBOTO HCKYCCTBA,
OTHUYECKUX  KYJbTYPHBIX
TpaJlullMi W  HAPOJHOIO
TBOPYECTBA;

- TOTOBHOCTH K
CaMOBBIPOKEHUIO B Pa3HBIX
BHIaX HCKYCCTBA,

- yMeTh  IUIAHUPOBATh |
BBITIOJIHATH XUMHUYECKUN
AKCTICPUMEHT (mpeBpareHus
OpraHu4CCKUux BCIICCTB npu

HarpeBaHuu, MOJIy4eHUe dTUJICHA U
HU3y4YEHHUE ero CBOJCTB,
KauecCTBEHHbBIE peakuuu Ha
aNBJIETH/IBI, KpaxMal, YKCYCHYIO
KHCIIOTY; IeHaTypanus

OENKOB NP HArPEBaHUU, [BETHHIC
peakiuu  O€IKOB;  MPOBOJUTH
peaxkuuu MOHHOTO oOMeHa,
OTIpeeIIsATh cpeny BOJHBIX
pacTBOpOB, KaueCTBEHHBIC
peakmuu Ha cynbdar-, kKapOoHaT- U
XJIOPUJ-AaHHOHBI,  HAa  KAaTHOH
aMMOHUS; peliaTth
SKCIIEPUMEHTAJIbHBIE 33aJaud IO
TeMaMm "Mertamnbt" u
"Hemertannsl'") B COOTBETCTBUU C
MpaBUJIaMHU TEXHHUKHU
0€301acHOCTH TIpH OOpAaIleHUH C

BEIIECTBAMH U JTaOOPaTOPHBIM
0o0OpynOoBaHMEM;  TPEJACTABIAThH
pe3yJIbTaThI XUMUYECKOTO

JKCTIepUMeHTa B (opme 3amucu
YpaBHEHU




CTpeMJICHHE MPOSIBIISTH

Ka4yecTBa TBOPYECKON
JINYHOCTH;

OsnaneHue
YHUBEPCATbHBIMU
KOMMYHUKATUBHBIMU
JNIEUCTBUSIMU:

a) oOIIcHHE:!

- OCYIIIECTBIIATh

KOMMYHHKAIIUU BO  BCEX
chepax KHU3HU;

- pacro3HaBaTh
HeBepOaTbHBIC cpencTaa
OOIIEeHMS, IMOHUMATE
3HAaYCHHE COITUAITBHBIX
3HAKOB, pacrmo3HaBaTh
MPEIIOCHITKA
KOH(MJIUKTHBIX CUTyallud H
CMSITYaTh KOH(IUKTHL;

- pa3BepHYTO H JIOTUYHO
u3jIaraTh ~ CBOKO  TOYKY
3peHUsi C HCIIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB;

B obnactu JTyXOBHO-
HPaBCTBEHHOTO
BOCIIUTAHUS:

- c(hOpMUPOBAHHOCTH
HPAaBCTBEHHOTO  CO3HAHMS,
3TUYECKOTO MTOBE/ICHNUS,

- CIHOCOOHOCTH OILIEHHBATH
CUTYyalli0 U TPUHUMATH
OCO3HAHHBIC pelIeHHs,
OpPUEHTHUPYSIChH Ha
MOpaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

- OCO3HAaHWE  JIMYHOTO
BKJIaJa B IOCTPOCHHE
YCTOMYHUBOTO OYAyIIEro;

- OTBETCTBEHHOE
OTHOIIICHHE K CBOUM
poIUTENSIM U (UIIM) IPYTUM
YjieHaM CEMbH, CO3JIaHUI0

CeMbH Ha OCHOBE
OCO3HAHHOTO MIPUHSATHUSA
LEeHHOCTEH ceMeiHoMm
JKU3HH B COOTBETCTBHHU C
TpagUuIUAMU HapoJI0B
Poccun; OBnagenue
YHUBEPCATbHBIMHU
pPEeryJISITABHBIMHU
JIEHCTBUSIMU

a) CaMOOPTaHMU3aITUS:

COOTBETCTBYIOIINX
¢bopmynupoBaTh

peaxkuuit
BBIBO/JIbI

OCHOBE ATHX PE3yJIbTaTOB;

n
Ha




- CaMOCTOATECIBbHO

OCYIIECTBISTh
M03HABATENBHYIO
JeSTeNbHOCTh,  BBISIBIIATH
npoOJieMbl,  CTaBUTh  H
¢bopmynupoBaTh
cOOCTBEHHBIE 3aJayd B
o0Opa3oBaTenbHOMI
JESITeTbHOCTH U YKU3HEHHBIX
CUTYaIUsX;

- CaMOCTOSITEITEHO

COCTaBJISITh IIAH PCIICHHUA
poOIeMbI v y4eTOM

UMEIOIINXCS pecypcos,
COOCTBEHHBIX
BO3MOXHOCTEH u
MPENOYTEHU;

- JlaBaTb OLIEHKY HOBBIM
CUTYaIUsIM;
CIocoOCTBOBATH
hopMUPOBaHHIO "
[IPOSIBJICHUIO HIMPOKOU
SPYAULIMH B pasHbIX
o0JacTsax 3HAHUMH,
MOCTOSIHHO TIOBBIIIATh CBOM
00pa3oBaTeNbHBIHI u
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:
HCII0JIb30BaTh MIPUEMBI

pebaekcun S OLIEHKH
CUTYyallud, BbIOOpa BEPHOTO
perieHus;

- YMETh OILICHUBATh PUCKH U
CBOEBPEMEHHO TPUHUMATH
pEIICHUS IO UX CHIDKEHUIO,
B) SMOIMOHAIEHBIA
HMHTEIIEKT,
MpeIoararmnit
c(hOpMHUPOBAHHOCTH:
BHYTPEHHEHN MOTHBAIIIH,
BKJIFOYAIOLIEH CTPEMIIEHUE K
JTIOCTHYKEHHIO ()71 u
ycrexy, ONTHMM3M,
WHUIIMATUBHOCTh, yMEHHE
JIIeNiCTBOBaTh, HCXOId U3
CBOUX BO3MOXKHOCTEH;

- ODMIATHH, BKIIOYAIOIIEH
CITOCOOHOCTD IMOHUMATh
SMOIIMOHAILHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATh €0 TIPH
OCYIIECTBICHUU
KOMMYHHUKAITWH,
CIOCOOHOCTh K COYYBCTBHUIO




u COIIEePSIKUBAHHMIO; -
COIIMAJIBHBIX HaBBIKOB,
BKJIFOYAIOIIUX CIIOCOOHOCTH
BbICTpaI/IBaTb OTHOLICHUA C

APYTHUMHU JFOIBMH,

3a00TUTHCA, MPOSIBIATD

MHTEpEC W paspenarb

KOH(JINKTBI
OK 3. AnanusupoBaTb B oOJractu JIyXOBHO- | - BJAJ€Th OCHOBHBIMH METOJaMHU
pabouyio cuTyaruio, HPaBCTBEHHOT'O HAYYHOTO IO3HAHUS BELECTB U
OCYIIECTBIIATh TEKYIIUHA U | BOCIIUTAHHUSL: XMMHYECKIX SIBJICHUH
UTOTOBBIN KOHTPOJIb, - c(OpMHPOBAHHOCTH | (HAONIIOICHHE, U3MEpEHHUE,
OLICHKY M KOPPEKIIUIO HPaBCTBEHHOTO  CO3HAHMWS, | SKCIEPHUMEHT, MOJEIHPOBAHHE);

COOCTBEHHOM
JEATEILHOCTH, HECTH
OTBETCTBEHHOCTH 34

pe3ynbTaThl CBOCH PabOTHI.

3TUYECKOTO MTOBE/ICHNUS;
- CHOCOOHOCTH OILIEHHBATH
CUTYyallii0 U TPUHUMATH
OCO3HaHHbIE pelIeHus,
OpPUEHTHUPYSIChH Ha
MOpaIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

- OCO3HaHHE  JIMYHOTO
BKJIaJa B  IOCTPOCHHE
YCTOMYHUBOTO OYAyIIEero;

- OTBETCTBEHHOE
OTHOIIIEHUE K CBOUM
poIUTENSIM U (UIIM) IPYTUM
YJIeHaM CEMbHU, CO3JIaHUIO
CEeMbU Ha OCHOBE
OCO3HAaHHOTO MPUHSTUS
LIEHHOCTEN CEMEMHOMN
XKU3HU B COOTBETCTBUU C
TpaULIUSIMU HapoJIOB
Poccun; OBnagenue
YHUBEPCATbHBIMH
PETyJIATUBHBIMU
JICUCTBUSIMMU:

a) CaMOOPTaHMU3AITUS:

- CaMOCTOSITENTEHO
OCYILIECTBIISATh
MMO3HABATEIHHYIO
NesITeNIbHOCTb,  BBISIBIIATH
npo0JieMbl,  CTaBUTh W
dhopmynupoBaTh
cOOCTBEHHBIE 3amayd B
o0Opa3oBaTenbHOI
JesITeIbHOCTH U )KU3HEHHBIX
CUTYaIUsX;

- CaMOCTOSITENTEHO
COCTaBJIATh IJIAaH PEIICHUs
poOIeMbI v y4eTOM
UMEIOIIUXCSI pecypcos,
COOCTBEHHBIX

- YMETh MPOBOJUTH PaCUEThl IO
XUMHYECKUM (popmyrnam u
YPaBHEHHSIM XUMHUECKHUX PEaKIIni
C MCTIOJIb30BaHUEM

bu3nueCcKux BEJINYMH,
XapaKTepU3yIOIIUX BeUIecTBa C
KOJIMYECTBEHHOUW CTOPOHBI: MaCCHI,
oO0beMa (HOpPMaJIbHBIC YCIIOBHS)
ra3oB, KOJM4YECTBA  BEIIECTBA,
UCIOJIb30BATh CHCTEMHbIE
XUMHUYECKHUE 3HAHUS IJISI IPUHSATHUS
peleHui B KOHKPETHBIX
KU3HEHHBIX CUTYaIusX,
CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMECHECHHEM;




BO3MOYKHOCTEH Hu

MIPEATIOYTECHUN;

- JaBaThb OIIEHKY HOBBIM
CUTYaIUsIM;
CHOoCcOOCTBOBATH
(dbopmMHpOBaHHUIO "
MPOSIBJICHUIO U POKOH
APYAUIAH B pa3HbIX
o0nacTsIx 3HAHMH,
MOCTOSIHHO TIOBBIIIATh CBOU
o0OpazoBaTebHbBIN "
KYJIbTYPHBI! YPOBEHb;

0) CaMOKOHTPOJIb:
UCIOJIb30BATh MIPUEMBI

pebnekcun S OLIEHKH
CHTYyaluu, BbIOOpa BEPHOTO
perieHus;

- YMETh OILICHUBATh PUCKH U
CBOEBPEMEHHO TPUHUMATH
pEIICHUS IO UX CHIDKEHUIO,
B) SMOIMOHAIBEHBIA
HHTEIIEKT,
Mpeoaratonui
c(hOpMHUPOBAHHOCTH:
BHYTPEHHEHN MOTHBAIIH,
BKJIFOYAKOLIEH CTPEMIIEHUE K
JIOCTHKEHHIO LETH u
ycrexy, OIITUMHM3M,
WHUIMATUBHOCTh, YMCHHE
JIENCTBOBaTh, HWCXOId W3
CBOMX BO3MOKHOCTEH;

- DOMIIaTHH, BKIIOYArOmCH
CIIOCOOHOCTH IMOHUMATE
SMOIIMOHAIEHOE COCTOSTHHUE
JPYTUX, YYUTBIBATH €T0 TIPU
OCYIIIECTBICHUHU
KOMMYHHKAIIUH,
CIIOCOOHOCTh K COYYBCTBHUIO
u COTEPEKUBAHUIO; -
COLMAILHBIX HaBBIKOB,
BKJIIOYAIOIIUX CIIOCOOHOCTH
BBICTpanBaTh OTHOIIEHUS C

JIPYTUMH JOJTEMH,

3a00TUTHCA, MIPOSIBIIATH

MHTEpEC W  pa3peliarhb

KOH(JIMKTBI
OK 4. OcymecTBasTh - TOTOBHOCTb K |- yMEThb aHAJIM3UPOBATh
MOMCK UH(pOpMaInu, CaMOpa3BUTHIO, XUMHUYECKYIO nHpopMaIuio,
HE00X0IUMOM 115t CaMOCTOSITETbHOCTH U | TIOJIy9aeMyIo u3 pa3HBIX
3¢ dexTuBHOTO CaMOOTIPE/IEIICHUIO; HMCTOYHUKOB (CPEICTB MacCOBOM
BBITIOJTHEHUS - OBJaJICHHE HaBbIKaMu | uHopmanuu, cetb WHTEepHET U
npoeCCHOHANIBHBIX 3a71a4 | yueOHO- IpyTHe);

HUCCIIeI0BaTEIbCKOM,
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MPOEKTHOM M COIMAIBHOU
nesitenbHoCcTH;  OBnageHue
YHUBEPCATHbHBIMU
KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) COBMECTHas
NeSITeNIbHOCTD:

- TOHUMATh U UCTOJIb30BATh
MPEUMYIIECTBA KOMaHIHOU
Y MHIUBHUIYAJLHON pabOTHI;
- MPUHUMATD (S 31
COBMECTHOI JeSTEIbHOCTH,
OpraHU30BBIBATH u
KOOPAMHHUPOBATH JEHUCTBUSA
o ee JOCTUKEHHIO:
COCTaBJIATh ILIAH JIEHCTBHIA,
pacnpenenirtb  poid  C
Y4ETOM MHEHUU
YYaCTHUKOB 00cyxnaTh
pe3yabpTaThl COBMECTHOM
paboTHI;

- KOOPJIMHUPOBATH u
BBITIOJIHATE  paboTy B
YCIIOBUSIX peanbHOro,
BUPTYaJIbHOTO u
KOMOWHUPOBAaHHOTO
B3aHMOJEHCTBUS;

- OCYIIECTBIATH
MMO3UTUBHOE
CTpaTernyeckoe MOoBe/IeHHE
B pa3lIMYHBIX CHUTYaIUAX,
MPOSBISATH TBOPYECTBO U
BOOOpaKeHUE, OBITh
MHUIUATUBHBIM
OBnanenue
YHUBEPCATbHBIMU
peryasiTUBHBIMU
NEUCTBUSIMU:

T) NpUHITHE ce0sl U JIPYrux
JIIONEN:

- TpUHUMATh MOTHUBBI U
apryMEHThl JIPYTUX JIIOAeH
NPy  aHAJIU3E PEe3YyIbTAaTOB
NesITeNIbHOCTH;, - IPU3HABATH
CBOE IMPABO U MPaBO JPYTUX
JIFOJIeH Ha OIINOKMU;

- pa3BUBaTh CIIOCOOHOCTH
MOHUMATh MHUP C TO3HUIHMU
JPYToro 4yenoBeKa
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OK 5. Ucnonb3oBath
UH(HOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIE
TEXHOJIOTHH B
npodecCHOHATbHON
JESTEIIbHOCTH.

B oOactu LIEHHOCTHA
HAy4YHOTO MO3HAHUS:
c(hOpMHUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHUS HayKu u
OOIIIECTBEHHON NpPaKTUKH,
OCHOBAaHHOTO Ha JUayiore
KYJIBTYD,
CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOEr0 MECTa B
MOJIUKYIBTYPHOM MHUDE;
COBEpIIICHCTBOBAHUE
SI3BIKOBOM M YHMTATEIbCKOU
KYIbTYpPhl KaK CpeIcTBa
B3aUMOJICUCTBU MEXTY
JIOJIbMU ¥ TIO3HAHUS MUPA;
- OCO3HaHHME IEHHOCTHU
HAay4YHOH eI TENIbHOCTH,
TOTOBHOCTh OCYUIIECTBIIATH
MPOEKTHYIO u
HCCIIEIOBATENBCKYIO
JeSITebHOCTD
WHIUBUAYAIbHO U B TPYIIIIE;
Osnanenue
YHUBEPCATbHBIMU
y4eOHBIMU
MO3HABATEILHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nHpopMaImei:

- BJIQJIETh HaBbIKaMU
MOJTy4eHUsl HHPOPMAIIH U3
HCTOYHUKOB Pa3HbIX THUIIOB,

YPOBHIO

CaMOCTOSITETTLHO
OCYIIECTBIISTh TIOUCK,
aHaJIN3, CUCTEMAaTH3AIHI0 U
UHTEPIPETAIHIO

uHDOpMAlIUA  PA3TUYHBIX
BHJIOB u dhopm
MIPECTABICHHUS;

- co3maBaTh TEKCThI B
pa3nuyHBIX  (opmaTax ¢
y4eTOM Ha3HAYCHUS
uHpopMaUd ¥ ILEJICBOM
ayJIUTOPHH, BBIOUpAst
ONTUMAJIbHYIO bopmy
MIPEICTaBIICHHS "
BU3YyaJIU3alluH;

- OIICHUBATh
JOCTOBEPHOCTb,

JICTUTHMHOCTD

- yMeTh CcOOJIOJaTh TpaBHIIA
AKOJIOTHYECKH  I1e7eco00pa3Horo
MOBEJICHUsI B OBITY W TPYIOBOMH
JESTETbHOCTH B IIEIISIX COXPAHEHUS
CBOETO 3JIOPOBBSI M OKPY)KaroIIei
MIPUPOTHOM CPEJIBI;

YYUTHIBATH OITACHOCTH
BO3JCHCTBHUSI Ha J)KHBBIC
OpraHu3Mbl ONpPEICIICHHBIX
BEIIECTB, MMOHHUMAast CMBICTT
IIOKa3aTes NpeaeabHON

JOIYCTUMOM KOHLIEHTpaLUU;

- YMeThb NPUMEHATH 3HAHUA 00
OCHOBHBIX JIOCTYIHBIX METOAax
MO3HAHUS BEIIECTB U XMMHUYECKUX
SBIEHUH (711 0OydJaroImmxcsi ¢
OTpaHUYEHHBIMU BO3MOXKHOCTSIMHU
3J10pOBBS);

- YMETh HCHOJb30BaTh peIbedHO
TOYCUYHYIO CHCTEMY O0O3Ha4YeHUU
JI. Bpaitns TUIA 3aucu
XUMHYECKHUX (HOPMYIT (IJIs1 CICTIBIX
1 Cc1a00BHUIAIINX O0YJAFOIITNXCS);

12




nHpopManuu, ee
COOTBCTCTBUEC IIPABOBBIM U
MOPaITbHO-3THYECKUM

HOpMaM;

- HUCIOJB30BaThb CPEACTBA
MH(POPMALIMOHHBIX u
KOMMYHHKaIIUOHHBIX
TEXHOJIOTMM B  pELICHUU
KOIHUTHBHBIX,
KOMMYHHMKaTHUBHBIX u

OpraHU3alMOHHBIX 3a1a4 C
cobmoeHneM TpeOoBaHuUi

IPTOHOMUKH, TEXHUKH
0Ce30IMaCHOCTH,  TUTHEHBI,
pecypcocOepeReHus,
MPaBOBBIX M  JTUYECKUX
HODPM, HOPM
MH(POPMAIIMOHHOMN
0e30macHOCTH;
-BJIJICTh HaBBIKAMH
pacro3HaBaHUs W 3allUTHI
uHpopManuy,
MH(pOPMaITMOHHOM
0€30IMacHOCTH JTUYHOCTH;
OK 6. PaGorars B kOMaHe, | - TOTOBHOCTH K |- YMETh IJIAaHUPOBATH u
3¢ PeKTUBHO 00IIATHCS C CaMOpa3BUTHIO, BBITIOJIHATH XUMUYCCKUN
KOJUIETaMH, PYKOBOJICTBOM, | CAMOCTOSITETbHOCTH U | DKCIIEPUMEHT
KITUEHTaMH. camoorpe-/IeNeHUIO; (mpeBparteHus OpPTaHUYECKUX
-OBJIaJICHUE HaBBIKAMH | BEIIECTB TPU  HATrPEBaHUH,
yaeOHo- MOJIyYeHUE JTHIIEHA W H3y4eHUE
HCCIIeT0BATEIBCKOM, €ro CBOMCTB, KaueCTBEHHEIC

IIPOCKTHOM U COLUAIBHOU
JEATEeIIbHOCTH;

Osnanenue
YHUBEPCATbHBIMU
KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0)coBMecCTHas
NEATEIIbHOCTD:

- IOHUMAaTh U UCIOJIb30BaTh
Mpe-uMyIIEeCTBA KOMaHIHOM
Y MHIUBHUIYAJLHON pabOTHI;
- MPUHUMATh e
COBMECTHOH JI€STEIILHOCTH,
OpraHU30BbIBATH u
KOOPJIMHUPOBATh JIEUCTBUSA
o ee JOCTHKEHUIO:
COCTaBJIATh IUIAH JCHCTBUH,
pacmpenensiatb  pojid  C
YYETOM MHEHUU
Y4aCTHUKOB 00CyX/1aTh
pe3yJIbTaTh COBMECTHOM
paboTsI;

peakIy Ha ajbJerH/bl, Kpaxma,
YKCYCHYIO KHCJIOTY; IeHaTypanus
0emKoB npu HarpeBaHuu,
I[BETHBIC peakum 0eNKOB;
IPOBOJUTH  PEAKIMH  HOHHOTO
oOMeHa, OTIPENIETISATh cpeny
BOJIHBIX PacCTBOPOB,

Ka4eCTBEHHBIE peakuuu Ha
cynbdar-, xKapOOHAT- M XJIOPHJI-

AHMOHBI, Ha KAaTHOH AaMMOHWUS;
pemaTb BKCHepI/IMeHTaﬂbHBIe
3a7ayn 10 TteMaM '"Metamiel! U

"Hemeranner"') B COOTBETCTBUHU
C ImpaBuUjIaMun TEXHUKHN
0€30macHOCTH TIPH OOpAaIleHUH C

BEIIECTBAMH M Ja0OpaTOPHBIM
0o0OpynoBaHUEM;  TPEICTABIATH
pe3yJIbTaThI XUMUYECKOTO
IKCTIEPUMEHTA B dbopme

3allUCU  YpPaBHEHUU
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- KOOPJMHHUPOBATh u

BBIMOJIHATE  paboTy B
YCIIOBHUSAX peasibHOTO,
BUPTYaJIbHOTO "
KOMOWHHMPOBAHHOTO
B3aHMOJEHCTBUS;

- OCYIIECTBIIATh
MO3UTHUBHOE

CTpaTernyecKkoe MOoBe/IeHNE
B Pa3MYHBIX CHUTYaIUsX,
MPOSBIISATh TBOPYECTBO U
BOOOpakeHue, OBITh
MHUIUATUBHBIM
Osnanenue
YHUBEPCATbHBIMU
PETYIATUBHBIMU
NEUCTBUSIMU:

T) NPUHITHE ce0sl U JIPYrux
JIIONEN:

- TpUHUMATh MOTHBBI U
apryMEHThl JIPYTUX JIIOAeH
NPy aHAIIU3E PE3YIbTATOB
NesITeNIbHOCTH;

- IpU3HaBaTh CBOE MPABO U
MpaBo JPyruX JIIOJAEH Ha
OIIIMOKH,

- pa3BuBaTh CIOCOOHOCTH
MOHUMATh MHUP C TO3HUIHU
JPYroro 4eI0BeKa;

COOTBETCTBYIOIIMX  pEaKIU U
dbopMynupoBaTh  BBIBOJBI  Ha
OCHOBE 3THX PE3YJIbTATOB;

-YMETh CaMOCTOSITEJIbHO
IJIJAHUPOBATh u MIPOBOJIUTH
XUMHYECKUN JKCIIEPUMEHT
(mony4yeHne W M3y4YE€HHUE CBOMCTB
HEOPraHUYEeCKHUX U

OpPraHUYECKUX BEIIECTB,
KaueCTBEHHbIE peakuumn
YTJI€BOI0OPOIOB pa3IMYHBIX

KJIACCOB M KHUCJIOPOACOACPIKAIINX
OpPTaHUYECKUX BEUIECTB, PEIICHUE
SKCHEPUMEHTAIBHBIX 3a/ad 110
pacro3HaBaHUIO HEOPTaHHMYECKHX
U OpPraHMYECKHUX BEIIECTB) C
CcOOIrOIeHUEM paBUI
6e30macHoro oOparmieHus C
BEIIECTBAMH U JIA0OPATOPHBIM
o0opynoBaHUEM,

dhopmynupoBaTh e
WCCIIIOBAHMS, MPEIOCTABIATh B
pasnmuuHOil  (opMe  pe3yNIbTaThl
HKCIEPUMEHTa, AaHAIM3HPOBATH M
OILIEHUBATh UX JJOCTOBEPHOCTb;

OK 7. UcnionHATH
BOMHCKYIO 00513aHHOCTH
<*> B TOM YHCJE C
MPUMEHEHHUEM TOJTyUYEeHHBIX
poeCCHOHABHBIX 3HAHUMA
(n7s1 roHOIIEH).

- OCO3HaHHE
00yJaroIUMuCs
POCCUMCKON  TpaxAaHCKON
UJICHTUYHOCTH;

- LIEJIEHANIPaBICHHOE
pa3BUTHE BHYTPEHHEHN
MO3UIIMK  JIMYHOCTH  Ha
OCHOBE JyXOBHO-
HPaBCTBEHHBIX I[EHHOCTEH
HapOJ0B Poccuiickoi
®enepannuy, UCTOPUUYECKUX
u HAI[MOHAJIBHO-
KYJIBTYPHBIX TpaJULInH,
(hOpMHUpPOBaHHE  CHUCTEMBI
3HAYUMBIX LIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIIIUOHHOTO
MHUPOBO33PEHHU,
MIPaBOCO3HAHUS,
JKOJIOTUYECKON KYJIBTYPHI,
CIHOCOOHOCTH CTaBUTH 1€
U CTPOUTH  >KM3HEHHBIE
TUTaHBbI;

- copMHpOBaTH TpPE/CTABICHUS:
0 XMMHYECKOH COCTaBJIAIONICH
€CTECTBEHHOHAY4YHOU KapTUHBI
MUpA, POJIU XUMHUH B TO3HAHUU
SIBIICHUH [IPUPOJBIL, B
(GOpMHpPOBAaHMM  MBIIUIEHUA U
KYJIBTYpBI JUYHOCTH, ee
(GYHKIMOHATIBHOM ~ IPaMOTHOCTH,
HEOOXOAMMOW ANl pelieHust
MIPAKTUYECKHX 3ajau u
HKOJIOTUYECKH 00OCHOBAHHOTO
OTHOILIECHMSI K CBOEMY 37I0POBBIO U
MIPUPOIHOM CPEJE;
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B wactm rpaxmgaHcKoro
BOCIIUTAHUA .

- OCO3HaHHUE CBOHX
KOHCTUTYIHMOHHBIX IIpaB H
00s13aHHOCTEH,  yBa)XKCHHE
3aKOHAa U TPABOIOPSIIKA;
MPUHATHAE  TPAJAUIIMOHHBIX

HAIlMOHAJIBHBIX,
001II1eY€eI0BEYECKUX
T'YMaHUCTHYECKUX u
JEMOKPATHIECKUX
IIEHHOCTEH;

- TOTOBHOCTE
MPOTUBOCTOATh MJICOJIOTHH
IKCTPEMHU3MA,
HaIlMOHAJIN3Ma,
KkceHodoouu,
JTUCKPUMHUHAIIAN o
COLIMAILHBIM,
pPEUTHO3HBIM,  PACOBBIM,
HallMOHAJIBHBIM MPU3HAKAM;
- TOTOBHOCTH BECTH

COBMECTHYIO JCSTEIHHOCTh
B MHTEpecax TIpa)JIaHCKOTO
oOIecTa, y4acTBOBaTh B
caMOyTpaBIeHUN B
o011e00pa3oBaTeIbHOM

OpraHu3alv "  JETCKO-
IOHOIIECKMX OpTaHU3aIUsiX;
- yMEHHUE
B3aNMMO/ICHCTBOBATH C
COIMATPHBIMA HHCTUTYTaMH
B COOTBETCTBHUM C HX

byHKIASIMEI "
Ha3HAYCHHEM,;

- TOTOBHOCTD K
T'YMaHUTapHOU u
BOJIOHTEPCKOM
JESITENIbHOCTH;
MaTPUOTHYECKOTO
BOCIIUTAHMUSL:

- c(hOopMUPOBAHHOCTH
POCCUMCKOM TpaxJaHCKON
UJCHTUYHOCTH,

MaTpUOTH3Ma, YBAXKEHUS K
CBOEMY Hapoay, 4YyBCTBa
OTBETCTBEHHOCTH nepen
Ponunoii, ropocty 3a cBOM
Kpai, cBor0 Poauny, cBOI
S3bIK U KYJIbTYpY, MPOILIOE
u HacTosee
MHOT'OHAIIMOHAJIEHOT'O
Hapoza Poccuu;
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- IIEGHHOCTHOE OTHOIIIEHHE K
rocyaapCTBEHHBIM
CUMBOJIaM, HUCTOPHYECKOMY
U TPUPOJHOMY HACIEIHIO,
MaMATHUKAM,  TPaJULHASIM
HapOJ0B Poccun,
noctmwxenusM Poccun B
HayKe, HCKYCCTBE, CIOpTE,
TEXHOJIOTHSIX U TPYJIC;

- uaeiHas yOeKJIEeHHOCTbD,
TOTOBHOCTh K CIIYXEHHUIO

3alNATE OrecuecTBa,
OTBETCTBEHHOCTh 3a €ro
Cyns0y; OCBOCHHBIE
0o0yJaroUMucs
MEXIPEIMETHBIE TIOHSITHS U
yYHUBEpCaJbHbIE  y4eOHBIE
nercTBus  (peryJsTUBHEIE,
MO03HaBaTeNbHbIE,
KOMMYHHMKATUBHBIE);

- CIOCOOHOCTh ux
MCIOJI30BAHUS B
IT03HABATEIbHOU u
COLIMAJIbHOU MIPaKTHUKE,
TOTOBHOCTD K
CaMOCTOSITETEHOMY
TUTAHUPOBAHUIO u

OCYIIIECTBICHUIO  y4eOHOM
JeSTeLHOCTH,
OpraHu3aIu y4e0HOTO
COTPYJHUYECTBA c
negarornyeckKuMu
paboTHUKaMU u
CBEPCTHUKAMH, K YU4aCTHIO B
MMOCTPOCHUH
VHIUBUyaIbHON
o0Opa3oBaTenbHOMI
TPaeKTOpUH;

- OBJIQJICHUC
y4eOHO-
HUCCIIeI0BAaTEIbCKOM,
MPOEKTHOM M COIMAIBLHOU
JeSITeIbHOCTH

HaBbIKaMH

[IK 5.2. CoOuronathb
HMOPANOK XpaHEHHU, yUeTa U
PAcChUIKHM 3HAKOB IMOYTOBOM
OIIaThl, JCHCKHBIX CPCIACTB
u IpyTux YCIIOBHBIX
LIEHHOCTEM.

- yMeTh CcOOJIOJaTh TpaBHIIA
XpaHCHUA )41 HUCIIOJIB30BAaHUC
XUMHAYECKHUX BEIIECTB.
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2 CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJBbHOM JJUCHUILJIAHBI

2.1. O0beM 0011e00pa3oBaTeIbHOM JMCHMIIIMHBI M BUABI Y4e0HOH padoThI

IIpodeccuoHaTIbHO-OPHEHTHPOBAHHOE COMEPKAHNE PACCPETOTOUEHO MO pa3esiam

Bup yueoHoii paboThl

O0beM yacoB

MPAKTUYCCKUEC 3aHATUA

O0bem 00pa3oBaTeJIbHOM NMPOrPaMMbI IM CIUTIIVHbI 72
OCHOBHOE cO/Iep:KaHue 39
B TOM 4YHCJIE:
TEOPETUYECKUE 3aHATHS 31
IPAKTUYECKHUE 3aHSITHSI 8
IIpodeccrnoHaIbHO-0PHEHTHPOBAHHOE COIEPKAHNE 33
B TOM 4YHCIIE:
TEOPETUYECKUE 3aHATUS 9
24

I[IpoMe:xxyTOUHasI ATTECTAIIUA B
bopme tudpepeHuMpoBaHHOrO 3a4eTa
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dopMupyemsie

Coneprkanne yaeOHOro Matepraia (OCHOBHOE U PO ecCHOHaAIbHO- O6Bem obmue n
HaunmenoBanue pa3nenoB u Tem
OpPUEHTUPOBAHHOE), TA0OPATOPHBIC U MPAKTUYECKUE 3aHATHUS 4acoB | mpodeccuOHATbHbBIE
KOMITCTCHITHH
1 2 3 4
1 cemectp
Pazgen 1. O01as u Heopranuvdeckast XuMus 34
Tema 1.1. Coaeprxanue yueOHOro MaTepuaa
CrpoeHue aTOMOB XUMHIECKHX | CoppemeHHas MOEb CTPOSHUS aToMa. DIEKTPOHHAS KOHQUIypauus 4
SJICMCHTOB 1 [PHUPOa aroma. Kiaccuukanms XuMHYECKHUX DIIEMEHTOB (S-, p-, d-DJIEMEHTEI).
XAMUHCCKON CBA3H BasneHTHBIE >7I€KTPOHBL. BaneHTHOCTD. DIEKTPOHHAS MPUPOAA XUMHIECKOM
CBSI3H. DIEKTPOOTPULIATEILHOCTE. KoBanieHTHAsI CBsI3b, €€ PAa3HOBUIHOCTH H OK 1
MEeXaHU3MbI 00pa3oBaHus (0OMEHHBIN U JOHOPHO-aKIIeNTOPHBIN ). MloHHas OK3
CBsi3b. MeTamnuueckast CBsi3b. BojopoiHas cBsizb. MeXMOJEKYISIpHbBIC IIK 5.2
B3aMMO/ICHCTBUS. I30TOMBI, OCHOBHOE U BO30YXJICHHOE COCTOSIHHE aToMa,
rUOpUIN3aIHs ATOMHBIX OpOuTAasIei.
IIpogpeccuonanvno-opuenmuposannoe cooeprcanue
Ilpakmuueckoe 3anamue Ne 1 Cmpoenue amomoé XumuyeckKux 1
INNEMEHMO8 U NPUPOOA XUMUUECKOU C8A3U
Pewenue npaxmuueckux 3a0anmuii.  Ha  cocmasieHue — INEKMPOHHO-
epachuueckux hopmyn snemenmos I1—4 nepuooos. Pewenue saoanuii Ha
UCNONL30BAHUE XUMUHECKOU CUMBONUKU U HA3BAHUL COCOUHEHUU NO
HOMEHKILamype MeHCOYHAPOOHO20 COH3ad Meopemudeckoll U NpuKiaoHou
XUMUU U MPUBUATHBIX HA38AHUL OJIs1 COCMAGNCHUS XUMUYECKUX Gopmy
08YXAMOMHBIX COeOUHEHULl (OKCUO08, CYTbUA08, 2UOPUA08 U M.1.) U OPYeUX
HeOp2aHu4ecKux cOeOUHeHUll OMOeIbHbIX KIACCO8.
Tema 1.2. Conep:xaHue y4eOHOT0 MaTepHaja OK'1
[Tepuonnueckuii 3akoH ¥ Tabauna | [Mpakrudeckoe 3ansTue Ne 2 OK2
. . MenneneeBa Ilepuoauyeckuii 3akon u Tabmmna JI. M. MenneneeBa OK'5
Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUl  Ha 1

XapakTEpu3auuro XHUMHWYCCKUX 3JICMCHTOB «MeTtanandecKue /
HEMCTAINIMYCCKUC CBOﬁCTBa, QJICKTPOOTPpULIATCIIBHOCT MU CPOACTBO K
OJICKTPOHY XHUMHUYCCKUX JJICEMCHTOB B COOTBETCTBHEC C HX JJICKTPOHHBIM
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CTPOCHHEM M TOJOKEHHUEM B MEPHOIUYECKON CUCTEMe XUMHYECKHUX
anemeHToB /.M. Menneneesa.

Tema 2.1.
THUIIBI XUMHYECKUX PEAKIIUI

Conep:xkanue yuyeOHOro marepuasa

Krnaccudukanus u TUIBI XUMAYECKUX PEaKIUi C ydacTHeM
HeopraHuyeckux BemiecTs. KoinuecTBeHHbIE OTHOLIEHUS B XUMHUH.
OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHH U PACUYEThl 10 YPABHEHUSIM
XMMHYECKUX peakiui. Mosb KaK eIMHHIA KOJIMYECTBA BEUIECTBA.
MonsipHast Mmacca. 3aKOHBI COXPaHEHHUSI MAaCChl U SHEPTUU. 3aKOH ABOTaapo.
Mounsipabiii 00beM Ta30B. OTHOCUTENBHAS IIJIOTHOCTH ra30B. Peakiun
KOMILIEKCOOOpa30BaHus C y4aCTHEM HEOpraHMYECKHX BEIIecTB (Ha
MpUMeEpE TUJIPOKCOKOMIUIEKCOB IIMHKA U AJIIOMUHUSA).

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue:

Ilpakmuueckoe 3anamue Ne 3 Tunvt xumuueckux peaxkyuii

Ilpakmuueckoe 3anamue Ne 4 Ypaenenus oKucieHua-60CCmMan061eHus

YPGG‘HGHM}I oxucaenusi-eoccmanosnerus. Cmenensv okucienus. Oxuciumens
u eoccmanosumensv. OKUCTUMETbHO-80CCMAHOBUMENbHbIE peakyuu 6
npupode, np0M380aCWl€€HHblx npoyeccax u JHCUBHEOesIMeNbHOCIU
OpP2AHUIMOE. OxuciumenbHo-60CCMAHOBUMENbHBLU nomeryuai cpedbl.
Cocmasnenue u ypasHUuearHue OKUCIUMENbHO-60CCMAHOBUMENbHbBIX peam;uﬁ
Memooom IJIEKMPOHHO2O oananca. Tunuunvle HeopzaHu4dYecKkue oxkuciaumenu
u eoccmaHosumenu. 3JZ€Kmp0JZM3 pacmeopoe u pacniasoe coJell.

OK'1
OK 6
IIK 5.2

Tema 2.2
DNEKTPOTUTHYECKAS TUCCOITUAITUS
Y1 MOHHBIN OOMEH

Ilpogheccuonanvno-opuenmuposannoe codeprcanue

Teopus anekmporumuueckou ouccoyuayuu. Peaxyuu uonmnozo obmena.
Cocmasenenue peakyuti UOHHO20 0OMeHA NymeM COCMABNeHUs UX NOTHbIX U
COKPAWEeHHbIX UOHHBIX YpasHeHull. [ uoponus coneil. 3nauenue euopoiusa
buonocuueckux  0oOMeHHvIX npoyeccax. Ilpumenenue eudponrusza 6
NPOMBIULIEHHOCTIU.

Hccneoosanue cpedvl pacmeopos coieu, 00pA308AHHBIX CUTbHLIMU U
CabbIMU NPOMOIUMAMU, U UX PEAKYULL C pACmEopamu weiouu u kapbonama
Hampus. Cocmasnenue peakyuti 2uOpoaU3d COJLel.

Ilpakmuueckoe 3anamue Ne 5 Inekmporumuueckan ouccouyuauus u
uonnwlit 0o6men. Peakyuu cuoponuza. Cocmaenenue peakuyuii 2uopoiu3a
coneil.

OK 1
IIK 5.2

Tema 3.1.

Conep:xanue yueOHOro MaTepuasa
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Knaccudukanus, HoMeHKIaTypa U
CTPOEHHE HEOPTraHUYECKHUX
BEIIECTB

[Ipenmer HeopraHnueckoi XuMHUH. B3auMOCBsI3b HEOPraHUYECKUX BEIIECTB.
Krnaccudukanus Heopranndeckux BemecTs. [I[pocThie U CoKHBIE BEIIECTBA.
OcHOBHBIE KJIAacChl CIIOKHBIX BEIIECTB (OKCH[BI, THJIPOKCHUJbI, KHCIOTHI,
COHH). HOMGHKJIaTypa 1 Ha3BAHHUEC HCOPraHUYCCKUX BCIICCTB UCXOAA U3 HUX
XUMHUYECKOH (hOPMYIIbI MIIM COCTABIIEHUE XUMHUECKON (OPMYIIbI HCXOMASI U3
Ha3BAaHUS BEIIECTBA [0 MEKIYHAPOIHON UM TPUBHAIBHON HOMEHKIATYypE.
MexMoieKysipHble  B3auMoJiecTBUA. Kpucramnoruaparsl. ArperaTHble
cocrostHUS BemiecTBa. Kpucrammueckue u amopdHbie BeriecTBa. THITBI
KPUCTAJIMYECKUX  pEeHIeToK  (aToMHasi,  MOJIEKYJsipHas,  MOHHaf,
MeTaJITN4ecKas). 3aBUCUMOCTh (PH3UYECKMX CBOMCTB BeIIECTBA OT THUIA
KpUCTAIIM4YecKod  pemeTkd. [lpuumHbl  MHOrOOOpasus  BEIIECTB.
COBpeMeHHbIe npeacTaBjaCHusA O CTPOCHUU  TBECPABIX, KUAKUX U
ra3o00pa3HbIX BemecTB. JKuakue KpucTauibl.

Ilpogheccuonanvno-opuenmuposannoe cooepicanue

Ilpakmuueckoe 3anamue Ne 6 Knaccugpuxauusa, nomenknamypa u
CMpOEeHUEe HeOP2aHUYUECKUX eu|ecme

Pewenue 3a0au na pacuem maccogou 0onu (Maccvl) Xumuuecko2o snemenma
(coedunenus) 6 monexyne (cmecu). Pewenue npaxmuueckux 3adanuti no
Kaaccupurayuy, HOMeHKIamype u XUuMu4ecKum opmynam HeopeaHuyecKux
8ewecmes pasIUdHbIX KIACCO8 (HA3bl8AMb U COCMABIAMb  (HOPMYbl
XUMUYECKUX Belyecms, Onpeoeiims NPUHAOIEHCHOCTb K KAACCY).
Hcmounuxku  xumuueckou ungopmayuu (Hayuwnas u yueOHO-HAYYHAA
qumepamypa, —cpeocmea  mMaccoeou ungopmayuu, cemv Hnmepunem u
opyeue). Ilouck ungopmayuu no HA36AHUAM, UOEHMUDUKAMOPAM,
CMPYKMYPHBIM (POPMYIAM.

OK 1
OK 2
IIK 5.2

Tema 3.2.
DU3HUKO-XUMHUYECKHE CBOMCTBA
HeOpFaHI/I‘-IeCKI/IX BCIICCTB

Coaep:xaHue yueOHOIro MaTepuaJia

XUMUYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB HEOPraHUYECKUX BEIECTB
(OKCUAOB, TUIPOKCUIOB, KHUCIOT, COJeH U Jp.). 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COETUHEHUH, BBICIINX
OKCHJIOB ¥ THJIPOKCHUJIOB.

IIpodeccnoHabHO-OPHEHTHPOBAHHOE COAEPKAHNE

OK 1
OK 2
IIK 5.2
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Memannwvi. Obwue Qusuveckue u Xumuyeckue Ce0UCMBEA MeMAlos.
Cnocobvl nonyuenus. 3Hauenue Memanio8 U HeMemauilo8 6 Npupooe u
JHCU3HEOeSIMENIbHOCMU Yel08eKa U opeanuzmos. Kopposus memannos: 6uowi
KOppO3UlU, Cnocodwvl 3auumsl MEmaios Om KOppo3ul.

Hememannwi. Obwue ¢uzuueckue u xumuueckue ce0uUcmea Hememasios.
Tunuunsie ceoticmeéa memannos I1Y-YII epynn. Kiaccudukayus u
HOMEHKIamypa coeduneHuli Hememannos. Kpyesoeopomuvl OuocenHvix
9/1eMEeHMO8 8 Npupooe.

IIpakTuyeckoe 3anaTHe Ne 7 @HU3MKO-XMMHYECKHE CBOHCTBa
HEOPraHUYeCKHUX BellecTB

CocraBieHrue ypaBHEHUU XHMHYECKHX PEAKIHUA C y4aCTHEM IPOCTHIX M
CJIOXXHBIX HCOPraHHMYCCKUX BCHICCTB: OKCHAOB MCTAJIOB, HEMCTAJIJIOB M
aM(pOTEepHBIX DJIEMEHTOB; HEOPraHMYECKUX KHUCIOT, OCHOBAaHHUH U
aM(OTEPHBIX THIPOKCUIOB, HEOPTAaHUYECKHX COJIEH, XapaKTepHU3YIOIIUX UX
CBOMCTBA.

Pemienue mMpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUM  Ha
CBOMCTBA U MOJIyY€HUE HEOPTAaHUYECKUX BEIECTB.

Ilpogheccuonanvno-opuenmupogannoe cooepicanue

Jlabopamopnoe 3anamue Ne 1 «Ceoiicmea memannoe u Hememanioe

HUccneoosanue quS’I/llleCKMx U XUMUYECKUX CBOUCME Memailosé U
nememannos. Pewenue IKCnepumenmaibHovlx 3a0ay no ceolcmeam
XUMUYECKUM CBOUCMBAM MEmAaslos U Hememauios, no pacno3Hasanuro u
NnoJIy4eHUIo COCOUHEHUTI MEMAN08 U HEMEMAnios.

Tema 3.3.
[Ipon3BoACTBO HEOPraHUYECKUX
BElIEeCTB. 3HaAUCHUE U IPUMEHEHHE
B OBITY U Ha IPOM3BOICTBE.

Ilpogheccuonanvno-opuenmuposannoe cooepircanue

Obwue npeocmasieHusi O  NPOMBIUAEHHBLIX — CROCOOAX — NOJYYEHUs
XUMUYECKUX —@eujecme (Ha npumepe NPoOU3BO00CMEd AMMUAKA, CEPHOU
Kucnomul). Yepnaa u yeemnas memaniypeus. Ilpakmuueckoe npumeHnenue
NEKMPOU3A 01l NOJYUEHUs. WELOUHbIX, WeNl0YHO3EMENbHbIX MEMAlI08 U
antomunus. Cmekno u CUTUKAmuas npomviulienHocms. Ilpobiema omxo0os
U NOOOUHBIX NPOOYKMOB.

Ilpakmuueckoe 3anamue Ne 8 IIpouzeo0cmeo Heopeanuyeckux euiecme.
3Hauenue u npumMeHeHue 8 ObImy U Ha NPOU3800CHIBE

Pewenue npakmurxo-opueHmuposanHvlx 3a0aHuil 0 poau HeopeaHu4ecKol
Xumuu 6  pazeumuu - MeOUYUHbl, CO30AHUU HOBLIX MaAMepualos (8
cmpoumenvcmee U Op. OMpAcCAX NPOMbIULIEHHOCMU), HOBbIX UCTOYHUKOS

OK'1
OK 2
IIK 5.2
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9Hepauu (arbmepHamueHvle UCMOYHUKU DHepauu) 6 peuieHuu npooiem
9KOJI02UYECKOU, IHepeemuyecKoll U nuueeou Oe30nacHoCmu.

Pasznea 2. Oprannyeckasi XuMus

44

Tema 4.1.
Knaccudukanms, crpoeHue u
HOMEHKJIATypa OPraHUYECKUX

BEIIECTB

Coaep:xanue yueOHOro MaTepuasa

[Ipenmer opranuyeckoil XuMHUHM. B3anMOCBA3b HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB. XMMHUYECKOE CTPOCHUE KaK MOPSIOK COCAMHEHUS
aTOMOB B MOJIEKYJE COTJIACHO MX BAJIEHTHOCTH. OCHOBHBIE MOJIOKEHUS
TEOPUH XUMHUYECKOTO CTPOCHHUSI OpraHuuecKux coeauHeHuit A.M.
Bytneposa. YriaepoaHblil CKeIeT OpraHM4ecKor MOJIEKYJIbl. MoJIeKyIsipHbIe
U CTPYKTYpHBIC (pa3BepHYTHIE, COKpAIIEHHBIC) XUMHUYECKUE (OPMYIIBL.
3aBUCHMOCTh CBOMCTB BEIIECTB OT XHMHYECKOTO CTPOECHHUS MOJEKYII.
N3omepust u wu3omepbl (CTpyKTypHasi, reoMerpudeckas (LuC-TpaHC -
n3omepust). KparHocts xumudeckoit cBs3u. [loHsTHE O (QYHKIIMOHATHHOM
rpynne. IlpuHnmnel  kiaccuuKaMU — OPraHUYECKUX  COSAMHEHUHU.
MexnayHaponHass ~ HOMEHKJIaTypa W OPUHUOUIBI  HOMEHKIATYPBI
OPraHNUYeCKUX COCTMHEHUMU.

2 ceMecTp

Ilpogheccuonanvno-opuenmupogannoe cooepicanue

Ilpakmuueckoe 3anamue Ne 9 Knaccuguxauyua, cmpoenue u
HOMEHKIAmypa op2aHuiecKux 6euiecme

Homenknamypa — opeanuyeckux — coeOuHeHuil  OMOENbHbIX  KIACCO8
(HacviuyenHvle, HeHACblWeHHble U apoMamuiecKue y2i1e6000po0bl, CHUPMb,
¢henonvl, anvoezudvl, kemoHwvl, Kapoorosvle Kuciomsl u 0p.) Cocmasnerue
NOJHBIX U COKPAUJEHHbIX CMPYKMYPHBIX (QOPMYI Op2AHUYECKUX Beujecmes
OMOENbHBIX KIACCO8, UCHONb3YS UX HA36AHUSL NO CUCMEMAMUYECKOl
HomeHnkaamype. Pacuemvi npocmetiuieti oopmynvl opeanuueckou MoIeKyibl,
UCX00351 U3 INIeMEeHMHOo20 cocmasa (8 %).

IIpakTnueckoe 3anaTHe Ne 10 CBolicTBa OPraHUYeCKUX COeIMHEHUH

Pemienue nenovex npeBpamieHuii Ha TEHETUYECKYIO CBSA3b MEXKAY KaccaMu
OPraHMYeCKUX COEJUHEHUH C COCTaBJIECHHEM Ha3BaHUM OpPraHUYECKUX
COCAMHEHHI 1O TPUBHAIBHOM WM MEXKIYHAPOAHON CHCTEMaTHYECKOMN
HOMEHKJIaType. PelieHue pacueTHpIX 3a4ad MO YpPaBHEHUSAM pEaKUuid C
Y4aCTHEM OPraHUYECKHX BEIECTB.

JlabopaTopHoe 3ansitue Ne 2 «IlosiydeHme 3THJIeHA M HM3Yy4YeHHE €ro

OK'1
IIK 5.2
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CBOWCTB»

[Tonydenue sTuIeHA U3 ATaHOJIA B T1a00PATOPUH U H3ydEHUE ero (PU3NIECKIX
1 XUMHYECKHX CBOMCTB.

COCTaBHeHI/Ie peaKuHﬁ OpUCOCIMHCHHNA U OKHMCJIICHHUA HAa IIPUMEPE OTHUIICHA.
Pemenne pacueTHBIX 3a7a4 C HWCIOJIB30BAHMEM IUIOTHOCTH Ta30B TIO
BOJIOPOAY U BO3JYXY.

IIpodeccnoHabHO-0PHEHTHPOBAHHOE COJEPKAHME

—npeoenvhble yene000poovl. I openue memana kax 0OUH U3 OCHOBHBIX
UCMOYHUKO8 menia 8 npomviuiieHnocmu u ovimy. Ceoticmea npupooHvIX
V211e8000P0008, HAX0HCOeHUe 8 NPUpooe U NPUMeHeHUe AIKAHO8,
—HenpeoenbHble U apomamuyeckue yeneeo0opoosl. Ilonumepuzayus smuiena
KaK OCHOB8HOe Hanpasiienue e20 Ucnoiv3osanus. I openue ayemunena kax
UCMOYHUK ~ 8bICOKOMEMNEPAMYPHO20 NIAMEHU Ol  CEAPKU U  Pe3KU
MEManos;

Tema 4.3.
Oprannueckue BEUIeCTBa B

KHU3HCOCATCIIBHOCTH YCJIOBCKA.

IIpou3BOACTBO U IPUMEHEHUE
OpPraHMYECKHX BEILECTB B
IIPOU3BOJCTBE

Conep:kanue y4eOHOIro MaTepuasa

buooprannueckue coenuHenus. IlpumeHeHune u Ouosjoruueckas poib
yraeBonoB. OKHCIEHHME YIIIEBOJOB — WMCTOYHHK DHEPIMH  KUBBIX
opranuzMoB. O0acTu MpUMEHEHHs] aMUHOKHCIOT. [IpeBparienus O6eIKoB
NUINM B opraHusme. buonornueckue QyHkuuu OenkoB. buonoruueckue
¢GbyHKIMU )XKUPOB. Ponb Opranndyeckoil XMMUHU B PELIEHUH MTPOOJIEM MUIIEBOM
Oe3onacHocTH. HykinenHoBble KHCIOTBHL: cocTaB M cTpoeHue. CrpoeHue
HykiaeotunoB. CocraB HykienHoBbix kucinor (JAHK, PHK). Pomub
HYKJICHHOBBIX KHCJIOT B KM3HEJCSITEIbHOCTH OPraHU3MOB.

IIpodeccrnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHMNE

Ipousso0cmeo  opeanuueckux Gewjecms: NPOU3800CME0  MemaHoud,
nepepabomka nepmu. Ilorusmunen Kax KpyRHOMOHHANCHLLL NPOOYKM
xumuueckoz2o npouzeoocmea. Ilpumenenue smunena. I[lpouzeoocmeo u
npUMeHenlUe KayuyKd U pe3uHol.

Cunmemuueckue u UCKYCCMBEHHbIE BONOKHA, UX CMPOEHUe, CEOUCMBA.
Ipaxmuueckoe ucnonvzosanue 6010kon. Cunmemuyeckue nieHKu: u30Iayus
0151 NPOB0O08, MeMOPAHBL Ol ONPECHEHUSL 800bl, 3AUUMHbIE NIEHKU 05
asmomobuell, niacmolpu, Xupypeuueckue nosesazku. Hoevle mexuonozuu
OabHetue20 CO8ePULEHCMBOBAHUS NOIUMEPHBIX MAMEPUAILO8.

OK 1
OK 2
IIK 5.2
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Ponv  opeanuueckou xumuu 6 pewenuu npoorem dHepeemuueckou
bezonacnocmu, 6 pazeumuu MeOUYuHvl, CO30AHUU HOBLIX MAMEPUAos,
HOBbIX UCHOYHUKO8 IHEp2UU (ANbMepPHAMUEHbIE UCTNOYHUKU IHEP2ULL).

Ilpakmuueckoe 3anamue Ne 11 Opzanuueckue geujecmea 6
HcusnedeamensHocmu  uenoeexa. Ilpoussoocmeo u  npumenenue
OP2aHUYEeCKUX 6eU4eCme 6 NPOU3600cmee

Pewenue  npakmuxo-opueHmupo8aHuvix — 3a0aHUll N0 COCMABIEHUIO
XUMUYECKUX — pPeaKyutl, — Ompaxcarowjux  XUMUYecKyr)  aKmueHOCHb
Op2AHUYeCKUX  COeOUHeHUll 8  PAa3IuyHblX  cpedax  (NPUpooHbIX,
OUOI02UYEeCKUX, MEeXHO2CHHDIX).

Tema 5.1.
Kunernueckue 3aKkOHOMEPHOCTH
MPOTEKAHUS XUMUYECKUX PEAKITUI

Conep:kanue y4eOHOIro MaTepuasia

Xumudeckue peaknuu. Kiaccupukamuss XUMHUYECKUX PEaKIUi: 10
(dazoBoMy cocTaBy (TOMOICHHBIC M I'€TEPOICHHBIC), IO MCIOJIb30BAHHUIO
KaTaim3aTopa (KaTaTuTHYeCKHue M HeKaTanuTudeckre). CKOpoCTh peakiivi,
€€ 3aBUCUMOCTbD OT Pa3INYHBIX (DAKTOPOB: MPHUPOIABI PEarHPYIONIUX BEIIESCTB,
KOHIICHTpAIlUU PEArupyroIIMX BEIIECTB, TeMIepaTypbl (mpaBuio Bant-
lodda), mmomany peakMOHHON MOBEPXHOCTH, HAIWYHUS KaTallA3aTopa.
Ponp xatanuzatopoB B IpUpo€ W MPOMBIIIJIEHHOM MPOU3BOICTBE. DHEPTUS
aKTUBallMU. AKTUBHPOBAaHHBIM KomIuiekc. Katanuzaropsl u katanus. Posib
KaTaJIn3aTOPOB B MIPUPO/IE ¥ TIPOMBIIINICHHOM MTPOU3BOICTBE.

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

Jlabopamopnoe 3anamue Ne 3 H3yuenue 3aeucumocmu  CKOpocmu
XUMUYECKOU peakyuu Om KOHUEHMPAuuu peazupyrouiux eeujecme u
memnepamypbl.

Jlabopamopunas paboma Ha 6blO0p.

1. Jlabopamopuas paboma « Onpedenenue 3a8UCUMOCMU CKOPOCMU PeaKyuu
om KoHyenmpayuu peaupyiowux eeujecmsy. Hccnedosanue 3a8ucumocmu
ckopocmu  peakyuu om  Kowyewmpayuu. OnpedeneHue KOHCMAHNbL
CKOPOCMU peakyuu 2paghuueckum mMemooom.

2. Jlabopamopnas paboma « Onpedenenue 3a8UcUMoCmu CKOpOCMu peakyuu
om memnepamypwviy. Hcciedosanue 3a8Ucumocmu CKOpOCMU Peaxkyuy om
memnepamypwl. Pacuem suepeuu axmusayuu peaxyuu.

Pewenue npaxmuko-opuenmuposannvix 3a0aHull HA aHAIU3 HAKMopos,
GIUSIOWUX HA UBMEHEHUE CKOPOCMU XUMUYECKOU PEeaKyu.

OK 1
OK 2
IIK 5.2
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Tema 5.2.
TepMoguHamMuyeckue
3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKHX peakuuid. PaHoBecue
XUMHYECKUX PEaKIui

Conep:xkanue y4eOHOro MaTepuasa

Knaccudukanus XUMHUYECKHUX pEaKIMii: 10 TemIoBoMy 3(QeKTy
(3K30TEepMUYECKHE, DHIOTEPMHYECKHE), MO OoOparuMocTtu (oOpaTuMbie U
HeoOpaTHMBbIE). TennoBbie s hexTh XUMHUYECKUX peaKIuii.
Tepmoxumuueckue ypaBHeHHs. OOpaTUMOCTh peakmuil. XHUMHUYECKOe
paBHOBECHE M €ro CMEIICHHWE TOJ ICHCTBHEM pa3INYHBIX (HaKTOPOB
(KOHIIEHTpAIMsI ~ PEareHTOB  WJM  TPOJIYKTOB  pPEakKlWH, JIaBJICHUE,
TeMIeparypa) s~ CO3JaHHS] ONTHUMAIBHBIX YCIOBUU TPOTEKAHUS
XUMHAYECKHX TPOIIECCOB.

[Tonsitne 00 sHTanbnuu W HTpormu. JHeprus ['ub6ca. 3akon [ecca u
CIIE/ICTBUSL W3 HEro. Poib CMemieHHs paBHOBECHS B TEXHOJIOTHYECKUX
poreccax.

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

Ilpakmuueckoe 3anamue Ne 12 Ilpunyun Jle lllamenve

Brusnue pasnuunvix axmopoeé Ha uzmeneHue pAaGHOBECUsT XUMUUECKUX
peakyuii. 3aKoH OelicmeyrWux Macc U KOHCMAHMA XUMUYECKO20
pasHosecus. Pacuemol pagnoeechbvix KOHYeHmpayuii peazupyrouux 6eujecmas
u npodykmos peaxyuil. Pacuemwvl mennoeoeo aghghexma peaxyuu.

Pewenue npaxmuxo-opuenmuposanuvix 3a0anuil Ha NPUMeHeHUue NPUHYUNA
Jle-lllamenve 0151 HAX0JHCOEHUsT HANPABIEHUS CMEWeHUs. DPABHOBECUs
XUMUYECKOU peakyuu U auaiu3 akxmopos, eIusiowux Ha cmeujenue
XUMUYECKO20 PABHOBECUSL.

Jlabopamopnoe 3auamue Ne 4 «H3yuenue ea1uanus pa3iudyHvlx
dhaxkmopos na cmeujeHue Xumuuecko20 pagHosecus)

Hccneoosanue 6nusaHus usmeHenus KOHYEHMpAyuu 6ewecms, peaKyuu
cpeobl u memnepamypul Ha CMeujeHue Xumuiecko2o paguogecus. Cpagnenue
NOJYYEeHHbIX Pe3yIbmamos ¢ meopemudecku NPOSHO3UPYEeMbIMU HA OCHO8E
npunyuna Jle - [llamenve.

OK'1
OK 2
IIK 5.2

Tema 6.1.

Coaep:xanue yueOHOro MaTepuasa
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JlucniepcHble cUCTEMBI U (PaKTOPbI
UX YCTONYMBOCTH

Hucnepcubie cucteMbl. KosnouaHeie cucTeMbl. VICTUHHBIE pPacTBOPBHI.
PactBopenne kak ¢usnko-xumudeckuii mpomecc. PactBopbl. CriocoObl
MPUTOTOBJIEHUS pactBopoB.  PactBopuMmocTh.  MaccoBas  mons
pacTBOpeHHOro BemiecTBa. [IpenenbHO OMyCTHMbIE KOHLEHTPAMU M UX
HCIOJIb30BaHUE B OLIEHKE SKOJIOTHYECKON 0€30MaCHOCTH.

Knaccudukanus aucnepcHbIx cucteM 1o coctaBy. CTpoeHue u (GaxTopbl
YCTOMYHMBOCTH AUCHEPCHBIX CHCTEM. Pacro3HaBaHue UCTUHHBIX PacTBOPOB,
KOJUIOMIHBIX PaCTBOPOB U TpyOOIuCHIEpCHBIX cucTeM. CTpOeHNEe MUIIEILIBL.
PaccenBanue cBera npu MpoX0XkJAEHUH CBETOBOTO Iy4YKa Y€pe3 ONTUYECKU
HEOJHOPOAHYIO cpeny (3ddexrta Tunmamus).

Ilpogheccuonanvno-opuenmuposannoe cooepircanue

Ilpakmuueckoe 3anamue Ne 13 Jlucnepcuvie cucmemsl u pakmopwt ux
ycmouuugocmu

Pewenue 3a0au na npueomosnenue pacmeopos.

Pewenue  npakxmuko-opuenmuposaHHvlx — pacuemHvlX — 3A0AHUL  HA
oucnepcuvie cucmemyl, UCHONb3YeMble 8 DbIMOBOU U  NPOU3BOOCHEEHHOT
OdesimenbHOCMU  YelogeKd, C NO3UYULL  IKOJI02UYecKoU 0e30nacHocmu
nocie0cmeul U 2pAMOmMHbIX peuenuti npoo.IeM, C6A3aHHbIX C XUMUEI.

OK 1

OK 2

OK7
IIK 5.2

Tema 6.2.
UccnenoBanme CBOMCTB
JUCTIEPCHBIX CUCTEM JTSl KX
UICHTH()UKAITUT

Conep:kanue y4eOHOIro MaTepuasia

[IpuroroBnenue u u3ydeHue CBOMUCTB JUCIIEPCHBIX CUCTEM Pa3HbIX BUOB:
CYCIIEH3HH, SMYJIbCHH, KOJUIOUAHOTO pacTBopa. CpaBHEHHE CBOWCTB
WCTUHHBIX M KOJUIOUJIHBIX PACTBOPOB, BHISIBJICHHE OCHOBHBIX Pa3IHunid
MEXy HUM.

Ilpogheccuonanvno-opuenmuposannoe codepircanue

Jlabopamopnoe 3anamue Ne 5 Ilpuzomoenenue pacmeopos. Hccnedosanue
OUCnEPCHbIX cucmem

Ilpucomosnenue pacmeopos 3a0anHOU (MOAAPHOU) KOHUeHmpayuu (¢
NPAKMUKO-OPUEHMUPOBAHHBIMU BONPOCAMU), ONpedeneHue cpedbl B0OHLIX
pPAcmeopos.

OK 1
OK 2
IIK 5.2

Tema 7.1.
OO0HapyxeHre HEOPTAHUYECKUX
KaTHOHOB M aHMOHOB

Conep:xkanue y4eOHOro MaTepuasa

IMpakTuyeckoe 3ausiTue Ne 14 O0Hapy:KeHHe HEOPTraHUYECKUX
KATHOHOB U AHMOHOB

KauecTBeHHBIE XMMUYECKHE PEAKIMU, XapaKTepHbIC IJIsi OOHApY>KEHUs
HEOpPraHMYECKUX BellecTB (KaTHOHOB M aHHOHOB). CocTaBlieHNe ypaBHEHUH

OK'1
OK 2
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peaknuii oOHapyxeHuss kaTuoHoB [-VI rpynmm u aHWOHOB, B T.4. B
MOJIEKYJISIPHOM ¥ HOHHOU (hopMax.

Peakuuu oOHapy» eHUsT HEOPraHUYECKUX BEILECTB B pealbHBIX 00bEKTaxX
OKpY>KaroIlEeH CpeJibl.

IIpome:kyrounas arrecranusi B popme nudpdepeHniupoBaHHOroO 3a4era

Bcero

72

27




3. YCJIOBHUSI PEAJIM3ALIMU IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
JACIUATLITAHBI

3.1. MarepuaibHO-TEXHHYECKOe  olOecleyeHUe  peajau3auuud  padoueit
NPOrpaMmsblI

Peanuzanus pabodeld mnporpamMMbl y4eOHOH AHUCHUIUIMHBI OOEcledYeHa CIEAYIOMIUMU
CHEIUAIbHBIMH TOMEIIEHUSAMU:

Y4yeOHast ayauTopusi AJIsE MPOBEICHUS JIGKIIMOHHBIX (TEOPETUYECKUX) U TPAKTHUSCKUX
3aHATUN, TEKYIIEro KOHTPOJS U MPOMEXKYTOUYHON aTTecTalluu — KaOMHET COIUalIbHO-
YKOHOMUYECKUX TUCITUTLINH.

YMK no agucuuruiiie, IMAaKTHYECKUA MaTepural.

L. TIK, mynbTuMenuitHOe 000pyAOBaHUE

Komnbrorep—1 mir.

II. JInneH3nonHOE pOorpaMMHOE o0ecTIeYeHne

MicrosoftWindows (morosop Ne 7810 ot 14.09.2021 mo 30.11.2022), Microsoft Office
Professional Plus (moroBop Ne 7810 ot 14.09.2021 no 30.11.2022), Zoom (OecruiatHas BepcHsi) —
cBOOOTHO-pacnpocTpansemoe [10.

3.2. UndopMmannoHHoe odecrniedeHne peajn3anuu padodeil NporpaMmbl

Jlnst peanuzanuu mporpamMMbl 0011e00pa3oBaTeIbHOM TUCIMIUIMHBI OMOJIMOTEYHBIA (HOH/T
UMEET MeYaTHbIE, SJIEKTPOHHBIE 00pa3oBaTeNbHBIE M HH(POPMAIIMOHHBIE PECYPCHI.

3.2.1. OcHOBHBIE HCTOYHHUKH

1. la6puenssn O.C. Xumms. 10 kmacc : 0a30BbIii  ypoBeHb : Yy4YeOHUK JJist
obpazoBarenbubix opranm3anuii / O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnankos. - 4-e u3n.,
crep. - Mockaa : [Ipocsemienue, 2022. - 128 c. - TekcT : HeMOCPeACTBEHHBIM.

2. Iabpuensa O.C. Xumusa. 11 xmacc : 0a30BBI  YpPOBEHb : YYEOHWK ISt
obpa3zoBarenbHbix opranmsanmii / O. C. I'abpuensH, U. I'. Octpoymos, C. A. Crnankos. - 4-e u3.,
crep. - Mockaa : [Ipocsemenne, 2022. - 128 c. - TeKCT : HEMOCPEICTBEHHBIN.

3.2.2. /1010 THUTEIbHbIE HCTOYHUKH

3. Pymsutuc, I'.E. Xumus. ba3ossiii ypoBens. 11 kinacc: yaeOHHK 117151 00pa3oBaTEIbHBIX
opraam3aimii / I'.E. Pymsutuc, ®©.I'.®enpaman. — 6-¢ uznanue. — Mocksa: [Ipocsemenne, 2019.- 224
c.: uB.mwi1. — ISBN 978-5-09-071856-1. — TekcT: HemocpeACTBEHHBIN.

4. Xumus. 11 xmacc: 6a3oBbiii ypoBenb: yueOnuk / B.B. Epemun, H.E.Ky3pmenko,
B.1.Tepenun [u ap.]; pen. B.B.JIyku. — 9-e uza., crep. - Mocksa : [Ipocsemenne, 2022, — 224 c.:
ni. - ISBN 978-5- 09-087938-5. - TekcT: HeoCpeACTBEHHBIN.

3.2.3. UndopmaunoHHbIe pecypchl

1. DnektponHas OubOmmoTeka 1o xuMuu: [caiiT| — htths/www.chem.msu.su/- (mara
obpamienus 10.04.2023). — TekcT: 31€KTPOHHBIN

2. NntepHeT-u3nanue nis yanteneid «EcrecTBeHHbIe HayKu»: [caliT] - htths// www.enauki.ru/
- (mara obpamenus 10.04.2023). — TekcT: 3MEeKTPOHHBII

3. Meroanueckas razeta «llepBoe ceHTsOpsi»: [caiiT] — htths// www.1september.ru/ - (mara
obpamienus 10.04.2023). — TekcT: 31€KTPOHHBIN

4. Xypuan «Xumus B mkose»: [caidt] — htths// www.hvsh.ru/ - (mara o6pamenus 10.04.2023).
— TekeT: 21eKTpOHHBIN

5. Kypnan «Xumus u xu3Hb»: [caiit] — htths// www.hij.ru - (mata oopamenus 10.04.2023).
— TekeT: 21IeKTpOHHBIN

6. Pemry EI'D: [caiiT] — https://ege.sdamgia.ru/ - (mata o6pamenust 10.04.2023). — Tekcr:
AJIEKTPOHHBIN

7. Xumusa «IlogroroBka k EI'D»: [caiiT] - http://himege.ru/teoriya-ege-himiya/ - (marta
obpamenus 10.04.2023). — TekcT: 3MeKTPOHHBIN



http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/

4.KOHTPO.JIb H OLEHKA PE3YJIbTATOB OCBOEHU
OBHIEOBPA30OBATEJIBHOU JUCHUIIJINHBI

KOHTpO.HB 1 OCHKA PACKPBIBAKOTCA YCPE3 JUCHUTIIIMHAPHBIC PC3YJIbTAThI, yCBOCHHLIC 3HAHUA
U TpUOOpETEeHHbIE OOYYarONIUMHUCA YMEHHs, HampaBieHHbIE Ha (OPMHpPOBAHHE OOIIUX |
po(ecCHOHABHBIX KOMIIETCHITHIA

Pe3ynbraTer 00yueHus
(Bmagenus, ymenus, OK, I1K)

TToka3aTenu orneHKN

TuM OLIEHOYHBIX MEPOTIPUATHI

Baagern:

- BJIAJIETh CUCTEMOM
XUMUYECKUX 3HAHHM, KOTOpast
BKJIIOYAET:

OCHOBOIIOJIAraloIe MOHATHUS
(XMMUYECKHUI 2JIEMEHT, aTOM,

AIIEKTPOHHAS 00osouka
aToMma, s-, p-, d-2JIeKTpOHHBIC
opOuTamn

aTOMOB, HOH,  MOJIEKYIa,
BaJICHTHOCT,
ANEKTPOOTPHUIIATETLHOCTb,
CTETEHb OKHCJICHUS,
XUMHYECKass CBSI3b, MOJb,
MoOJIIpHas Macca,

MOJISIPHBIIA 00BeMm,
YIJIEPOHBIN CKEJIET,
(yHKIIMOHATBHAS TPYIITIA,
paaukai, U30Mepus,
U30MEpPhI, TOMOJIOTUYECKUU

psia, TOMOJIOTH,
YTIEBOAOPOABI, KUCIOPOI- H
a3z0TcojieprKalne
COCTMHEHUS,

OHMOJIOTMYECKH AKTUBHBIE
BelecTBa (yriaeBoAbl, >KHUPHI,
OelKu), MOHOMEp, IMOJUMED,

CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE
COCIMHEHUS,
KpUCTAJUINYECKass  pelIeTKa,
THUIIBI XUMHYECKUX

peakmuit (OKHCTHTENBHO-
BOCCTAaHOBUTENbHBIE,  JK30-

Y DHJIOTEPMHUYECKHE, PEaKIIUU
MOHHOTO 00MEHa), pacTBOp,
AJIEKTPOJIHTHI,
HCOJICKTPOJIUTHI,
AIIEKTPOTMUTHIECKAS
JIMCCOIIAAITHS,

OKHCITUTEIh, BOCCTAHOBUTEITb,
CKOPOCTh XAUMHUYECKOU
peaKIuH,

BJIAJICET CUCTEMOM
XUMUYECKUX 3HAHWH, KOTOpas
BKJIIOYAET:
OCHOBOIIOJIAraloIe IOHATHS
(XMMUYECKHUI 2JIEMEHT, aTOM,
AJIEKTPOHHAS 000JI0YKA aToMa,

S-, P-, d-31eKTpOHHBIE
opOuTamn

aTOMOB,  HMOH,  MOJIEKYJIa,
BAJIEHTHOCTb,
AJIEKTPOOTPHUIATEILHOCTD,
CTEIEHD OKHCIIEHHS,
XUMHYECKast  CBSI3b,  MOIJIb,

MOJISIpHAsI Macca,

MOJISIPHBIN 00BEM, YTIIEPOTHBIN
CKEJIeT, (hyHKIMOHATBbHAS
rpymma,

pagukan, U30Mepus, U30MEpHlI,
TOMOJIOTHYECKUI pan,
TOMOJIOTH,

YIJIEBOJOPOABI, KHUCIOPOA- H
a30TCO/IepKAIINE COCTUHEHNUS,
OMOJIOTUYECKH AKTUBHBIC
BellecTBa (yriaeBOJbl, KHUPHI,

Oenku), MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE

COCIMHEHUS, KPUCTAILTHYECKAs
PCUICTKA, TUIIbI XUMHUYCCKHX
peakmuit (OKHCITUTETTEHO-
BOCCTAaHOBUTCIIBHBIC, 9K30-
" SHJIOTEPMHUYECKHE,
peakIMu HOHHOIO0 OOMEHa),
pacTtBop,

QJICKTPOJHUTHI, HEIJICKTPOJINTHI,
AIIEKTPOITUTUIECKAS
JUCCOITHAITHS,

OKHCITUTEITb,
CKOpPOCTh
peaKIum,
XUMHUYECKOC
TEOPUH H
XUMHUYECKOT'O

BOCCTAHOBHUTED,
XUMHUYECKON

paBHOBECHE),
3aKOHBI  (TEOpHs

[Ipaktrueckue 3anstus Ne 1,2




XUMHUYECKOE  PaBHOBECHE),
TEOpPUHU U 3aKOHBI (TEOpHs
XUMHUYECKOTO

CTPOECHUS OpPraHUYECKUX
BemectB  A.M. bytieposa,
TEOPUS  DJIEKTPOJIUTUYECKOU
U CCOLNAINHY,

nepuoanueckuii 3akon J[.H.

CTpOCHHUS OpPraHUYECKUX
BemectB A.M. byrieposa,
TEOpUS  DJIEKTPOJIUTHYECKOU

JIUCCOIAAIAN, TIEPUOIUUECKUI
3akoH .. Menaeneena, 3aKoH
COXpaHEHUSA MAaccChl),
3aKOHOMEPHOCTH,

CHMBOJIMYECKUM SI3bIK XUMHH,

Menneneena, 3aKOH | (haKTOJIOTHUECKHUI CBEJCHUS O
COXpaHEHUS Macchl), | CBOMCTBAX, cocTase,
3aKOHOMEPHOCTH, nmoinydyeHun u  0Oe30MmacHOM
CHMBOJIMYECCKUI SI3BIK | UCIOJIb30BAaHUH

XHAMUH, (haKTOJOTUYECKUNA | BAXKHEHIIINX HEOPTaHUYECKUX U
CBCICHHS O OpPraHUYECKUX BEIIECTB B OBITY
CBOMCTBaAX, COCTaBe, | U

MOJIYYCHUU U OC30IaCHOM | IPAKTUYECKOW  JICSITCIIbHOCTH
HCIIOIL30BaHUU YyeJIOBEKA;

BOKHEHIIUX HEOPTAaHUYECKUX

U OpraHWYEeCKHX BEIIECTB B

OBITY U

MPAKTUYECKOU JIeATETbHOCTH

YeJIOBEKa;

OK 1,0K 2, 0K 3, OK 4,

OK 7

- BJIAJIETh OCHOBHBLIMH | BIaJ€eTh ocHoBHBIMH | JIaGopatopHbie 3ausaTust N 1-7
METOaMU HAay4HOT'0 | METOJIaMU Hay4HOT'O TO3HAHUS
MMO3HAHUS BEIIECTB U BEIIECTB U

XHUMHYECKHUX SIBJICHUHN | XUMHUYECKHUX SIBICHUMN
(Habmonenne,  uU3MepeHue, | (HabmoIeHHE, HU3MEpEHHE,
AKCIEPUMEHT, AKCIEPUMEHT,
MOJICIIUPOBAHNUE); MOJICIIUPOBAHNUE);

OK1,0K2,K4,0K5,0K7

YMerh:

- YMETh BBISIBIIATD
XapakTepHble TPU3HAKH U
B3aUMOCBS3b W3YYEHHBIX
TTOHSTHH, MIPUMEHSITh
COOTBETCTBYIOIIME TOHATHUS
npu

OMHUCaHUN CTpOEHUS u

CBOWCTB HEOPraHMYECKHX U
OpraHUuYeCcKux
BEIIECTB U UX MpPEBpalICHUI;

BBIABJIISATH B3aUMOCBA3b
XUMHAYECKUX 3HAHUHI C
IIOHATHUIAMHAU nu

MIPeICTaBICHUSIMH JIPYTUX

YMEET BBIABIATH XapaKTEpPHbIE
NPU3HAKK WU B3aUMOCBS3b
HU3YYEHHBIX TOHATHH,
MIPUMEHATh COOTBETCTBYIOIINE
MOHSATHS [IPU

OMMCAHUU CTPOEHUS U CBOMCTB

HEOPraHUYECKUX u
OpraHUYECKUX

BEIIECTB M HX IPEBPALLICHUN;
BBISIBIIAATD B3aUMOCBSI3b
XAMUYECKHUX 3HAHUU c
MTOHATUSAMU u

MPEJCTABICHUSMU IPYTUX
€CTECTBEHHO-HAYYHBIX

€CTECTBEHHO-HAYYHBIX MPEIMETOB;

IIPEIMETOB;

OK 1, 0K 2, OK 4, OK 6, OK

7,IIK 5.2

YMETH HCIIOJIb30BATh | yMEET ucnonb3oBath | [Ipaktuueckoe 3anstue Ne 3
HAaVMEHOBAHUS XHWMHWYECKUX | HAUMEHOBAHUS  XMUMHUYECKUX




COETUHEHUN

MEXTYHapOIHOTO cor3a
TEOPETUUYECKOI u
MPUKIIAAHON XUMUHU U

TPUBHAIIbHBIE Ha3BaHUS
Ba)KHEUIITNX BEILICCTB
(aTHIIEH, alleTUJIEH,
[JIMLIEPUH, dbenon,
dhopmaibierus, YKCyCHast
KHUCJIOTA, TJIMIUH, YTrapHbIA

ras, yriIeKUcIbIi ra3, aMMHaK,
raiieHas M3BeCTb, HeramieHas
W3BECTh, MHUTHEBAs coAa W
JIPYTHX), COCTaBIISTh
(hopMyIBl HEOPTAHHYECKUX H
OpraHNYeCKHUX BEIIIECTB,
YpaBHEHUS XUMHYECKUX
peakmuii,  OOBICHATH  HX
CMBICJT; TIOATBEPKIATh
XapakTepHbIE  XUMHYECKHE
CBOICTBA BEIIECTB
COOTBETCTBYIOITUMH
SKCIEPUMEHTaMHU U 3aMKUCIMHU
YpaBHEHUM XUMHYECKUX
pEeaKInii;

OK1,0K2,0K 4, 0K 7, IIK
5.2

COCAMHEHUI MEXyHApOJIHOTO
COr03a TEOPETUUECKOU u
MPUKIATHON XUMUHU U
TpUBHUAJILHBIC Ha3BaHUS
BOKHEUIIINX BEIIECTB (ITHIICH,
alleTHJIeH, TJIMIEPHH, (EeHO,
dhopmaibierus, YKCyCHas
KUCJIOTa, TJMLHWH, YrapHbIA
ras, yrJIeKUCIIbIA ra3, aMMHaK,
raiieHasi WU3BeCTb, HeETralleHas
W3BECTh, NUTHEBasg Ccoja WU
JPYTUX), COCTABISATE (POPMYIIBI
HEOPraHUYECKUX u
OpraHUYECKUX BEILECTB,
YpaBHEHUS XUMHYECKUX
peaKkIui, OOBSCHSTH ux
CMBICJT; TOATBEPKIATh
XapaKTepHbIe XUMUYECKHE
CBOICTBa BEIIECTB
COOTBETCTBYIOIIUMH
SKCIEPUMEHTAMU U 3alUCIMU
YpaBHEHUU XAMHUYECKHUX
peaKIunii;

- yMeTh  YCTaHaBJIWBaTh
MIPUHAISKHOCTh U3yYEHHBIX
HEOPraHUYECKUX 51
OPTraHWYECKUX  BEIIECTB K
OTpE/ICICHHBIM  KJaccaM |
rpymnmnam COEJTMHECHUH,
XapaKTepPU30BaTh UX COCTaB U
BaKHEHIITIE CBOICTBA;
OTPEACISITh BHUIBI
XHUMHYSCKHX CBsI3EH
(xoBajeHTHas, HMOHHas,
MeTaJlIndecKas,

BOJIOPO/IHAS ), THIIBI
KPUCTAUTMYECKUX  PEIIETOK
BEIIECTB; KIacCUu(PUIIMPOBATH
XUMUYECKUE PEAKIIHH;

OK 1,0K2,0K4,0K 7,

IIK 5.2

YMECT yCTaHaBJIMUBATb
MIPUHAJIKHOCTh U3yYEHHBIX
HCOPraHU4CCKHX nu
OpraHWYECKUX  BEIIECTB K
OonpCaACIICHHBIM KiiaccamM 148
rpymnmnam COEIMHEHUH,
XapaKTEePU30BaTh UX COCTAB U
BaKHEHIIIIE CBOMCTBA;
OonpCaACIATG BUAbI XUMHYCCKUX
CBs3el (KOBaJeHTHAs, MOHHAS,
MeTaJJInYecKas, BOJOPOJHAsA),
THIIBI KPUCTAJUTHUECKUX
pEIIeTOK BCILICCTB;
KJIacCU(PUITUPOBATH
XUMHYECKHUE PEAKITNH;

IIpakTuueckue 3ansatus Ne 3,4

- yMeThb IUIAHUPOBAaTb U
BBINOJIHATh XUMHYECKHH
9KCIIEPUMEHT (TpeBpallleHus
OpPraHUYeCKUX BELIECTB IpH

HarpeBaHuHU, MOJTy4YECHUE
STUJICHA U HW3YYEHHE €ro
CBOMCTB, KQ4E€CTBEHHLIC
peakuuu  Ha  aJbJICTUIbI,

ymeer IJIaHUPOBATh u
BBITIOJIHATH XUMHUYECKHN
9KCIIEPUMEHT  (IIPEBpALICHUS
OPraHMYECKHUX BEUIECTB IIPH
HarpeBaHuy, MOJTyueHUe
OTWIEHAa M HU3YyYEHHE €I0
CBOMCTB, Ka4e€CTBEHHbIC
peaKkuuMM  Ha  aubpACTUIBL,

Jlaboparopusbie 3ansTust Ne 1-7




KpaxMaJl, YKCYCHYIO KUCIIOTY;
JICHATyparus

OCIIKOB TNpU  HArpeBaHUH,
[[BETHBIE PEAKIUU OEIKOB;
MPOBOJIUTH PEAKIIUH HOHHOTO
oOMeHa, OMpeaeNsiTh Cpeay
BOJIHBIX PaCTBOPOB,
KayeCTBEHHBIC pEaKIUU Ha

cynbar-,  kapboHaT- U
XJIOpUA-aHWUOHbI, HAa KaTUOH
aMMOHWUS; pemarb

IKCIIEPUMEHTAILHBIC 312K
no TtemMam "Meramnel" U
"Hemeranmnsr") B
COOTBETCTBHHM C IpaBHIAMH
TEXHUKH O€30MacHOCTH NpHU
oOpaIeHuu ¢ BEIIECTBAMH H
1a00paTOPHBIM
o0opyIoBaHUEM;
MPENCTaBISATh  PE3yJabTaThl
XUMHAYECKOTO DKCIIEPUMEHTA
B (hopme 3amucu ypaBHEHUN
COOTBETCTBYIOIIUX PEAKIUU U

KpaxMaJs, YKCYCHYIO KHCIOTY;
JeHATYpaLUs

OCIKOB ~ TpM  HarpeBaHUH,
[[BETHBIC pEaKIuH  OEJIKOB;
MPOBOJIUTH PEAKIUH HOHHOTO
oOMeHa, OmpeNeNiarTb Cpexy
BOJIHBIX PaCTBOPOB,
KaueCTBEHHBIC pEaKklud Ha
cynbdar-, KapOoHaT- "
XJIOPUJI-AaHWOHBI, Ha KAaTHOH
aMMOHWUS; pemarb
IKCIIEPUMEHTAILHBIC 3a/1a4H
nmo Ttemam "Mertamisl" u
"Hemeranmnsr") B
COOTBETCTBHHM C TpaBUIAMHU
TEXHUKH O€30MacHOCTH IpH
oOpalieHuu ¢ BeIecTBaMH U

1a00paTOPHBIM

000pyI0BaHUEM; TIPEICTABIISATH
PE3YIbTAThI XUMHNYECKOT'O
IKCIIEPUMEHTA B ¢opme

3allUCU YPaBHEHUI
COOTBETCTBYIOIIUX PEAKLUN U

¢dbopmynHMpoBaTh BBIBOABI Ha | GOpMyTUpoBaTh BBIBOJBI Ha

OCHOBE 3THUX PE3Yy/IbTATOB; OCHOBE 3THUX PE3Yy/IbTAaTOB;

OK 1,0K2,0K 4, OK 7, IIK

5.2

- yMeTb  aHAJIU3UpPOBAThH | yMEET aHanu3upoBath | [Ipaktuueckue 3anarus Ne 5, 6,
XUMUYECKYI0 HMH(POPMAIHIO, | XUMUYECKYI0  HHpOpMaIuio, | 7

MIOJIyYa€MyK0 M3  pasHbIX | IOJIy4aeMyl0 W3  DPa3HbIX

HMCTOYHUKOB (cpencTB | ICTOYHUKOB (cpencts

MaccoBOi HH(pOpPMAIIUHU, CETh
WuTtepuer u apyrue);

OK 1,0K 2,0K 4, OK 7, IIK
5.2

MaccoBOi HH(pOpPMAIINHU, CETh
WuTtepuer u apyrue);

- YMETb IPOBOAMUTH PACUETHI
0 XUMUYECKUM QopMysam u

YpaBHEHUSIM XUMHUYECKHIX
peakuuii C
HCIIOJIb30BaHUEM

(bu3mIecKux BEJINYMH,

XapaKTEepU3yIOIIUX BEIIECTBA
C KOJMYECTBEHHON CTOPOHBI:
Macchbl, 00bemMa (HopMaIbHbIE

YCIIOBUS) Ta30B, KOJIWYECTBA
BELIECTBA; UCII0JIb30BaTh
CUCTEMHBIE XUMHUYECKHE
3HAHUA I IMPUHATHA
pelIeHnil B KOHKPETHBIX
KNU3HCHHBIX CUTyalusx,

CBsJA3aHHBIX C BCEHICCTBAMHU U
HUX TPUMCHCHUCM

yMEET MPOBOJUTH PACUETHI MO
XUMHYECKUM (popmyrnam u
YpaBHEHUSIM XUMHUYECKUX
peaKkuuii ¢ UCIOJIb30BAaHUEM
bu3nuecKux BEJINYMH,
XapaKTEepU3YIOIINX BEIIECTBA C
KOJINYECTBEHHOU CTOPOHBIL:
Macchl, oO0beMa (HOpMasbHBIC

YCJIOBHSI) Ta30B, KOJIMYECTBA
BELIECTBA; HCIOJIb30BATh
CUCTEMHBIE XUMUYECKHE

3HAHUS 7151 IPUHATHS PeIeHU
B KOHKPETHBIX IKH3HECHHBIX

CUTyalusiX, CBsA3aHHBIX C
BCIICCTBAMU u ux
IIPUMEHCHUCM,

ITpakTnueckue 3anstus Ne 1-15




OK 1,0K 2,0K4,0K 7, IIK
5.2.

- YyMeTh COOJII0/IaTh TMpaBUIIA
HKOJIOTUYECKU

1e1eco00pa3HOro MoBeIeHUs
B ObTy u©  TpynoBoOH
NEesTeNbHOCTH B LEJsIX
COXpPaHEHHs CBOETO 3]I0POBbS
U OKpPYXaIoIIeH TPUPOIHOU

Cpenbl;
YYUTHIBATH OITACHOCTH
BO3JICHCTBHUS Ha  JXUBBIC
OpraHv3Mbl  OMNPEIEITICHHBIX
BEIIECTB, MOHUMAS CMBICT
IIOKa3aTes npeaeIbHON

JOIYCTUMOM KOHLIEHTpaLUU;
OK1,0K2,0K4,0K7

yMeeT coOmomaTh TMpaBHiIa
9KOJIOTUYECKU
1eecoo0pa3Horo MoBeAeHUs B
ObITY U TPYJ10BOM
NesITeIbHOCTH B LesIX
COXpaHEHHUs CBOETO 37I0POBBS U
OKpYy>Karoleu MPUPOAHOMN
Cpelibl;

YUUTHIBATh OIIaCHOCTb
BO3JEHCTBUSA Ha JKUBBIE
OpraHU3MBbI orpeaeNeHHbIX
BEILIECTB, TOHUMAs  CMBICI
IIOKa3aTes npeaeIbHON

JOIYCTUMOM KOHLIEHTpaLUU;

Ycerabliii onpoc 1o Teme 8.1
IIpakTunueckue 3ansatust Ne 8, 16

- YMETh IPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX
METO/IaX ITO3HAHUS BEIICCTB U
XUMUYECKUX SBJICHUHA (1151
o0yJaromuxcs C
OTpaHUYECHHBIMHU
BO3MO>KHOCTSIMHU 3/10POBbS1);
OK 1,0K2,0K4,0K7

yMeeT NPUMEHSTb 3HaHHUS 00
OCHOBHBIX JOCTYIHBIX METOAAX

IIO3HAHUA BCIIIECCTB )41
XMUMHYECKHX  SIBICHUN  (Jist
o0OyJaromuxcs c
OrpaHUYCHHBIMH

BO3MO>KHOCTSIMU 3/I0POBbS1);

Ycrhblii onpoc no teme 1.1.

- YMCThH HUCITIOJb30BATh
penbedhHO TOUCUHYIO CUCTEMY
ob6o3navenwmii JI. Bpaiins ans
3aIUCH XUMHUYECKUX (HOPMYIT

yMEeT UCTOIb30BaTh pelibehHO
TOUYEHHYIO cucTeMy
obo3nauennii JI. bpaitns s
3alUCH  XUMHYECKUX (opMyn

YcTHbl onpoc 1o Teme 1.2.

(st CJICTIBIX U | (IS CHembIX W CIa0OBUISAIINX

CJIa0OBUIAIIIAX oOydJaronuxcsi);

o0yJaromuxcs);

OK1,0K2,0K4

- yMeTh IUIAHUPOBATb U | yMEET [JIAHUPOBATh u | JJaboparopuslie 3ausTus Ne 1-7
BBITIOJTHSATh XUMHUYECKHUH | BBITOJIHATD XUMHUYECKUH

AKCIIEPUMEHT; AKCIIEPUMEHT;

OK 1,0K2,0K 4, OK 7, IIK

5.2

- YMEThb HPOTHO3UPOBATH, | YMEET MPOTHO3UPOBATH, | Y CTHBIN omnpoc 1o teme 8.1
aHAJIN3UPOBATh U OLIEHUBATh C | aHAIM3UPOBATh U oleHuBaTh C | [IpakTnueckue 3anarusa Ne §, 16
HO3UIINHN SKOJOTMYECKOH | ITO3UINHI SKOJIOTHYECKON

0€30MacCHOCTH  TOCJECTBUS | OE30MACHOCTH  TOCTEACTBUS

OBITOBOM U | OBITOBOW M MPOU3BOJICTBEHHOM

MIPOU3BOJICTBEHHOM NEeSATEIbHOCTH YeTIOBEKA.

JESTEIbHOCTH YEJIOBEKA.
OK1,0K?2,0K4

- YyMeTh COOJII0/IaTh MpaBHIIA
XpaHCHUA U UCIIOJIB30BAHUC
XUMHAYECKHUX BEIIECTB.

OK 1, 0K 2, OK 4, OK 7, IIK
5.2

- yMeeT coOiroAaTh MpaBuiia
XpaHCHUA U  HCIIOJIB30BaHHC
XUMHAYECKHUX BEIIECTB.

[IpakTrueckue 3anstust Ne 1, 3,
4,6

HNMmeTs npeacraBjieHue:




- HUMETh TMpeACTaBIEHUE O
XUMHYECKON COCTABIIIOLIEH
€CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIU XUMUHU B
MO3HAHUU

SIBJICHUI PUPOIBIL, B
(GbOopMUPOBaHUM MBIIUIEHUS U
KyIbTYpbl ~ JIMYHOCTH, €€
(hYHKIIMOHATEHOM
IPaMOTHOCTH, HEOOXOIMMOM
JUIS PEUICHUsS] MPaKTUYECKUX
3ajady = U HKOJIOTUYECKHU
000CHOBAaHHOTO
OTHOILLIEHUS K
3I0pOBBIO U
cpene;

OK 1,0K?2

CBOEMY
MPUPOTHOMN

UMEeT  MpeACTaBJIeHHE O
XUMHYECKON COCTABIISIOLIEH
€CTECTBEHHO-HAYYHOU
KapTUHBI MHPA, POJH XUMHUU B
MO3HAHUU

SIBJICHUI [PUPOJBL, B
(GOpMUPOBAHUM MBILIUIEHUSI U
KYIbTYpPbl  JIMYHOCTH, ee
(hYHKIIMOHATEHOM
IPaMOTHOCTH,  HEOOXOIUMOM
JUIS  pellIeHUsl MPaKTHYECKUX
3az1a4 u HKOJIOTUYECKU
000CHOBAHHOTO

OTHOILIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpenie;

Yerasiii onpoc o teme 1.1,
[Ipaktuueckue 3anatust Ne 1, 2
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