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Pabouas nporpamma paspaborana B cOOTBETCTBHH ¢ TpeBOBaHHAMH:

- @eepanbHOTO rocyAapeTBEHHOr0 06pa3oBaATEILHOIO craHaapra cpeanero odmero obpazona-
HHA, YTBEPKICHHOIO npHkazoM Munodpuaykun Poceun ot 17.05.2012 Ne 413 (3aperucrpupo-
BanHoro MuHucTepcTBOM 10cTHIHK Poccuniickoii ®enepauun 07.06.2012, perucTpanuoHnbni Ne
24480);

- ®eslepalbHBIM OCYIAPCTBEHHBIM 05Pa30BaTEBHBIM CTAHIAPTOM CPEHEro npodheCcCHOHATBHO
obpasoBanmst o npodeccun 15.01.20 Crecaps Mo KOHTPOTHHO-H3MEPHTENBHEIM npubopaM H
aBTOMATHKE, yTBepicenHoro [Ipakasom MunoSpraykn Poccnn or 02.08.2013 r. Ne 682, 3ape-
THCTpUpOBaHHOrO B Mustocte P@ 20.08.2013 Ne 29575, ¢ u3MeHEHHEM, BHECEHHEIM [IPHKA30M
MumnucrepcTa oOpazosaHns U HaykH Poccuitexoii ®enepannn ot 09.04.2015 No 389 (zaperu-
crpupoBad MunmcTepersom rocTuinn Poccuiickoii ®enepain 08.05.2015 r., perucrpaimon-
HEIH Ne 37216);

C yUeTOM:

- GenepaneHoii 00pa3oBaTeNLHOI NPOrPAMMEI CPeTHET0 OBIIEro 00pa3oBaHHs, YTBePKACHHOM
IMpuxazom MunucTeperBa mpocsemenns PO or 23.11.2022 M 1014 (3aperucTpHpOBaHHOrO
Munncrepetsom oeTHimy Poceniickoii Penepanni 22.12.2022, peructpaunonnsii Ne 71763);

- npuMepHoii paboyeit mporpaMme! 0dIIe00pa3oBaTENBLHON THCIHIUIMHEL « XHMHS» 1S npocec-
CHOHAIBHBIX 00pa3oBaTebHBIX OPTaHH3ALMIA, YTBEpHKICHHOI Ha 3aceqanni CoBeTa 1o OleHKe
COZIep:KaHHs M Ka4yecTBa NPUMEPHBIX padodux mporpaMm odmeodpa3oBaTenbHOI0 H COLHAIBHO-
TYMaHHTapHOrO LMIIOB cpelHero mpodeccHonanpHoro ofpazosanus, npotoxon Ne 14 or
30.11.2022.

PaGoyas nporpamMma paceMoTpena
Ha 3acenanun LIK obieobpazosarenbHbIx,
FYMAHUTAPHBIX H COLHAIIbHO-
SKOHOMHMYECKHX JTHCIUHIUIMH oTAeneHus AuIC
IIpotoxon Ne 9
oT «19» anpensa 2023 r,
[Tpencenarens LK
O.B. Abaiinynuna

YTBEPXKIAKD
3aM. nypekTopa mo YMP

o
-

PaGouyw nporpammy pazpaGoran:
MpEnofaBareap/BhiCLiei KBaIH(UKAIIMOHHON KaTeropuu, GHOJIOr, NpenoaapaTens GHONOIHH U
XHMHH G T.A. Prxankosa
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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 obOmeoOpazoBatenpHbid  1ukia  [IIIKPC  kak
o0si3aTenpHast AUCIUTIIMHA yaeOHas TUCIUTIIIHA.

Oo6meo6pazoBatenpHas guciumimHa OJ1.12 Xumus sBiusercs o00s3aTeTbHONM YacThiO
o0meobpazoBaTeNbHOTO IMKIIa oOpa3oBarenbHOil porpammbl CIIO B cootBerctBuu ¢ ®I'OC mo
npodeccun 15.02.10 Cnecapb 10 KOHTPOIBHO-U3MEPUTEIHHBIM PUOOPAM 1 aBTOMATHKE.

1.2.1eab ¥ JIaHUPYeMble pe3yJIbTATHI 0CBOEHUSI JUCHUILIMHBI:

1.2.1.11eab 0011e00pa3oBaTeIbHON JUCUMILIHHBI

Copepxanne mporpaMMbl o6meo0pa3oBatenbHoil 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 00ydaromMXcsl LEIOCTHOTO NPEACTABICHUS O MHUPE U POJIM XUMHUH B
CO3JIaHUM COBPEMEHHOW €CTECTBEHHOHAYYHON KapTUHBI MHpA; YMEHHUS OOBICHATH OOBEKTHI U
IIPOLIECCHI OKPYXKAIOLIEH NEUCTBUTEIBHOCTH: IPUPOJHOM, COLMAIBHON, KYJIbTYPHON, TEXHUYECKON
Cpe.bl, — UCIIOJNIB3YS AJI TOTO XUMUYECKHE 3HAHMUS,

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

-pUOOpEeTeHNE OOYYaAIOMUMHKCS OMbITa PAa3HOOOpPa3HOM JEATEIBHOCTH, ITO3HAHUS U
CaMOIIO3HAHUS;, KJTFOUYEBBIX HABBIKOB, UMEIONIUX YHUBEPCAIHLHOE 3HAYCHHE NI PA3IMYHBIX BUJIOB
JIeATEeTLHOCTH (HABBIKOB PEIICHMs MPpoOJeM, MPUHITHS PEIIeHUH, MTOUCKa, aHam3a U 00pabOTKH
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.

Kopx 1 HaumeHoBaHue
hopMHupyeMbIX
KOMIIETEHITHM

OK 01. Beibupats criocoOb1
pelieHus 3aaa4

HHaHpreMbIe peByHBTaTBI OCBOCHHUA NJUCIIUITJIINHBI
OO61mmue JlucrunauHapHbIe

- BIQJIETh CHUCTEMOM XMMHYECKUX
3HAaHHUM, KOTOpAasl BKIIFOYAET:

B vacTtu Tpynosoro
BOCIIUTAHUA:

npodeCcCuOHATBHON
ACATCIIbHOCTHU
MPUMEHUTETHHO K
Pa3JINIHBIM KOHTCKCTaM

- TOTOBHOCTh K TpPYIY,
OCO3HAHHE IICHHOCTHU
MacTepcTBa, TPYA0Ito0ue;-
TOTOBHOCTH K aKTHBHOM
JIeSITETLHOCTH
TEXHOJIOTHYECKON 1
COLIMaIbHOU
HaIpaBJICHHOCTH,
CITOCOOHOCTD
WHUITUAPOBATD,
IJIAaHUPOBaTh U
CaMOCTOSTEIIHLHO
BBINIOJIHATH TaKYIO
JIeSITEILHOCTD;

OCHOBOITOJIArarolue TMOHATHS
(XMMUYECKUH DJIEMEHT, aToM,
9JIEKTpOHHAsT 000JI0YKa aToma, S-
, p-, d-3IeKTpoHHBIC OpOMTAIN
aTOMOB, MOH, MOJIEKYJa,
BAJICHTHOCTD,
3JIEKTPOOTPHULIATEIIBHOCT,
CTETeHb OKUCIICHMS, XHUMHUYECKas
CBsI3b, MOJIb, MOJISIPHAsl Macca,
MOJISIPHBINA 00BEM, YTIIEPOTHBIN
ckerneT, (G yHKIIMOHAJIbHAS TPYIINa,
paauKan, U30MEpPHUsl, U30MEpHI,
TOMOJIOTUYECKUN DS, TOMOJIOTH,
YIJIEBOJOPOAbl, KHUCIOPOA- U




- MHTEpeC K Pa3IuIHBIM
chepam
po¢eCCUOHATBHON
JeSITebHOCTH,

OBiagenue
YHUBEPCATHbHBIMU
y4eOHBIMU
MMO03HABATEIHLHBIMU
JNEUCTBUSIMU:

a) 0a30BbIC JJOTUYCCKHE
JIEUCTBUS:

- CaMOCTOSITEIEHO
dbopmynupoBaTh U
aKTyaJIu3UpPOBAThH
mpo0JieMy, pacCMaTpuBaTh
€€ BCECTOPOHHE;

- YCTaHaBIIMBATh
CYILIECTBEHHBIN IPU3HAK
WA OCHOBAHMS JIJIst
CpaBHEHHUS, KIIacCCUPUKALIUN
H 00001IeHNS;

- OTPENENATh IEeNH
NesATEeTLHOCTH, 3a/JaBaTh
napaMeTpsl ¥ KPUTEPUHU HX
JOCTHOKCHHSI,

- BBISBIIATH
3aKOHOMEPHOCTH U
MPOTHBOPEUHUS B
paccMaTpuBaeMBbIX
SIBJICHUSIX,

- BHOCUTH KOPPEKTHBBI B
NEeSATETbHOCTh, OIEHUBATH
COOTBETCTBUE PE3YIHLTATOB
LIEJISIM, OIICHWBATh PHCKHU
MOCIEACTBUI
NEeSATEeTbHOCTH;

-pa3BUBaTh KPEaTHUBHOE
MBIIJICHUE TIPU PEIICHUH
KU3HEHHBIX MPOOIIeM
) 6a30BBIC
HCCIIEIOBATEILCKUE
JIIEUCTBUS: - BIAaJETh
HaBbIKaMU y4eOHO-
HUCCIIEI0BATENbCKON 1
MPOEKTHOM JEATEIHLHOCTH,
HaBBIKAMH Pa3pEIICHUS
pO0JIeM;- BBISIBIISITH
MIPUIUHHO-CIIEJICTBEHHBIE
CBSI3H U aKTYyaJIU3UPOBATH
3a/1a4uy, BBIJIBUTATh
TUIIOTE3Y €€ PelIeHus,
HaxOJIUTh apTyMEHTHI JJIS
JI0Ka3aTeNIbCTBA CBOMX

a30TCO/ACpKALIUE COCAUHEHUS,
OMOJIOTHYECKH aKTUBHBIC
BenlecTBa (yrJieBOIbl, >KHUPHI,
Oenku), MOHOMED, TIOJUMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHMS, KpUCTAJUIMYECKas
pelIeTKa, THUIIBl XUMHUYECKHUX
peakimit (OKHCTHTENBHO-
BOCCTAaHOBUTEJIbHBIE, 9K30-

Y DHAOTEPMUYECKHE,  pPEaKINHU
MOHHOTO OOMeHa), pacTBOp,
3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
AIEKTPOIUTUYECKAS TUCCOIUAINSA,
OKHCIIUTENb, BOCCTAHOBUTEID,
CKOPOCTb XMMHMYECKOW PEAKIIUU,
XUMHYECKOE pPaBHOBECHUE), TEOPUU
Y 3aKOHBI (TEOPUSI XUMUYECKOTO
CTPOEHHSI OPraHUYECKHX
BemectB A.M. bytneposa,
TEOPHUA IEKTPOIUTHUUECCKON
JHACCOLMAIMU, TTEPUOTUYECKUI
3akoH JI.W. MengeneeBa, 3akoH
COXpPAHEHHUSI MAacCCHhl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHHU,
(dakToNIOTHYECKHE CBEJIEHUS O
CBOICTBAax, COCTaBe, MOJIYyYCHUU
u 0e30MacHOM HCIOJIb30BaHUHU
BAKHEUIINX HEOPTaHUYECKUX U
OpPTaHMYECKUX BEIICCTB B OBITY U
MIPaKTUYECKON NeATEIbHOCTH
YeJIOBEKa;

- yMETb BBISABIATH
XapakTepHble TPU3HAKU U
B3aUMOCBSI3b U3YUEHHBIX
MOHATUHN, TPUMEHSTh
COOTBETCTBYIOIIME TOHATHUS TpPU
OMMUCAHUU CTPOCHUS U CBOWCTB
HEOPraHWYECKNX U OPraHUuYECKUX
BEILIECTB U UX ITPEBPALLCHUI;
BBISIBIISAITH B3aHMOCBSI3b
XUMHUYECKUX 3HAHUNU €
NOHATUSIMH U
NPEACTABICHUSMU  JPYTUX
€CTECTBEHHOHAYYHbIX IIPEIMETOB;
- YMEThb HCIOJIb30BaTh
HAaVMEHOBAHMS XWMHYECKHUX
COEIMHEHUN MEXIyHApPOIHOTO
COI03a TEOPETUYECKOU U
NPUKIIAJHON XUMHHU U
TPUBHUAIIbHBIE HA3BaHUS
BOKHEUIIINX BEHIECTB (ITUIIEH,




YTBEPKJICHUH, 3a/1aBaTh
nmapamMeTpbl U KpUTCPUHU
pelIeHus ;- aHATU3UPOBATh
MOJy4YCHHBIE B XOJIe
perieHust 3amadun
pE3yNbTaThl, KPUTHICCKH
OILIEHHBAaTh KX
JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHHNE
B HOBBIX YCJIOBHSIX;

- YMETb MePEHOCUTH 3HAHUS
B ITIO3HABATEIBHYIO U
MPaKTUYECKYI0 00IacTH
KHU3HEACATCILHOCTH ;-
yMETh WHTErPUPOBATH
3HaHUS W3 Pa3HBIX
MPEAMETHBIX 00J1acTe;

- BBIABUTATh HOBBIE HIIEH,
npeiaraTh OpUrhHaIbHBIC
MTOAXOBI U PEIICHUS;

- CITOCOOHOCTB X
HCIIOJIb30BaHMS B
IM03HABATEILHON U
COLIMAJIBHOM ITPAKTUKE

areTuJIeH, TIUIEpUH, (GeHom,
dbopManbaerua, ykcycHas
KHCJIOTA, TJIUIWH, yrapHBIA Ta3s,
YIJIEKUCTBIA Ta3, aMMMaK,
ramieHas H3BECTb, HeralcHas
U3BECTh, IHThEBas coJa M
JIPYTUX), COCTaBIATH (POPMYIIBI
HEOPraHWYECKUX M
OPTaHWYECKUX BEIIECTB,
YpaBHEHUS XUMHUYECKHX
peakiuii, OOBICHITh HUX
CMBICII, TIOATBEPKJIAThH
XapaKTepHbIE XUMUUYECKHE
CBOICTBA BEIIECTB
COOTBETCTBYIOIIMMH
AKCIICPUMEHTAMHM M 3aITUCIMHU
YpaBHEHUN XMMHUUYECKUX PEAKIIUN;
- yMETh yCTaHABJIUBATh
MIPUHAJIC)KHOCTh M3YYCHHBIX
HEOPTraHUYECKUX |
OPTaHWYECKUX BEIIECTB K
OTpeJICCHHBIM KjlaccaM |
rpynmnaM COEIUHEHUH,
XapaKTepU30BaTh HUX COCTaB U
BaKHEHIIIIE CBOWCTBA;
ONPENEIATh BUJbI XUMHUYCCKHUX
CBsI3eM (KOBaJICHTHAsl, HOHHAs,
MeTaJuIhdecKasi, BOJOpOIHas),
THITB KPUCTAJUTHYECKUX
pPEIIeTOK  BEIIECTB;
KIIaCCU(PUITUPOBATH
XUMUYECKHUE PEAKIIHH;

OK 02. Mcnonp3oBaTh
COBpPEMEHHBIE CPECTBA
MOKCKa, aHaIn3a 1
HWHTEPIPETAINH
nHpopManuu u
UH(pOPMAalOHHbIE
TEXHOJIOTUH IS
BBHITIOJTHEHUS 33124
npodecCuoHATBHON
JeSTeTbHOCTH

B oOmnactu nierHOCTH
Hay4HOT'O MMO3HAHUS:
c(hOpMHUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO
pa3BUTHSI HAyKu M
OOIIECTBEHHOH MPaKTHKH,
OCHOBAHHOTO Ha AUajiore
KYJIBTYD,
CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOET0 MECTA B
MOJIMKYJIbTYPHOM MUPE;
COBEPIIICHCTBOBAHUE
SI3LIKOBOM M UMTATEILCKOM
KYJIBTYPBI KaK Cpe/ICTBA
B3aUMOJICVCTBUS MEXKIY
JIIOJIBMH U TIO3HAHUS MUDA;
- OCO3HAHHE I[CHHOCTHU
HAy4YHOH JESATEIbHOCTH,
TOTOBHOCTb OCYIIECTBIISATh

- yMeTh IUJIaHUPOBATh U
BBITIOJTHATh XUMUYECKUI
SKCTIEPUMEHT (TIpEeBpaIecHUs
OpTaHMYECKHUX  BEIIECTB  IPHU
HarpeBaHuy, MOJIyYeHHE HTHIICHA
YU U3YyYEHHE €r0 CBOWCTB,
KayeCTBEHHbIE pEeaKIK Ha
QJIBJICTH/IBI, KPaxMaJl, YKCYCHYIO
KHCJIOTY; JIeHaTypanus

OENKOB TMpH HarpeBaHUH,
[[BETHBIE PEAKIINH OEJIKOB;
MPOBOAUTDH PEAKIIUN HOHHOTO
oOMeHa, OTpeesaTh Cpey
BOJIHBIX PacTBOpPOB,
KaueCTBCHHBIC pEaKIUU Ha
cynbdar-, kKapOOHAT- H
XJIOPU/I-aHUOHBI, HA KATHOH
aMMOHHS;, pelIaTh
IKCIIEPUMEHTATBHBIC 33/Ia4H

no temam "Mertamnel" u
"Hemeramnbl") B COOTBETCTBUU




MIPOEKTHYIO U
UCCIIEIOBATENBCKYIO
JeSITeTbHOCTD
WHIUBUAYAIBHO U B
rpynmne;

OBnanenue
YHHUBEPCAITLHBIMU
y4eOHBIMH
MO03HABATEIHHBIMH
JEUCTBUSAMMU:

B) pabota ¢ uHpopmMaImei:
- BIIQJICTh HaBBIKAMU
MOJTy4YeHUsT HHPOPMAIIAN 13
HMCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEITLHO
OCYIIIECTBISTH TIOUCK,
aHaJN3, CHCTEMATU3aINIO 1
WHTEPIPETAIIIO
WHPOPMAIINN PA3ITHIHBIX
BUJIOB 1 (hopm
MIPEICTABIICHHS,

- CO3/7aBaTh TEKCTHI B
pasnmuuHBIX (opmaTtax ¢
y4eTOM Ha3HAYCHUS
nHpOpMaUu U TIEIEBOU
ayJIUTOpUH, BHIOWpas
ONITUMAIIbHYIO (hOpMYy
MPEJCTaBICHUS U
BHU3yaJU3alliu;

- OIICHUBATh
JIOCTOBEPHOCTb,
JIETUTUMHOCTD
uHpopmanuu, ee
COOTBETCTBHE MTPABOBBIM U
MOPaTbHO-ITHUECKUM
HOpMaw;

- UCIONB30BaTh CPEACTBA
WH(POPMAITMOHHBIX |
KOMMYHHKAITTOHHBIX
TEXHOJIOTUH B PEIICHUU
KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX U
OpraHHU3aIMOHHBIX 337124 C
coOJroIeHneM TpeOoBaHUH
APrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHEI,
pecypcocOepexeHus,
MPABOBBIX U JTHUYECKUX
HOPM, HOPM
nH(pOpPMaITMOHHOM
0e30I1acHOCTH;

-BJIaJICTh HABBIKAMU
pacrto3HaBaHUsI M 3aIUTHI

C MpaBHJIAMH TEXHUKH
0€30MaCHOCTH ITPpU OOPALIEHUH C
BEIIECTBAMH U JTa0OPATOPHBIM
o0opy/oBaHUEM; TPEACTABIATH
pe3yIbTaThl XHMUYECKOTO
JKCIepUMeHTa B (opme
3alUCH  YpaBHEHUM
COOTBETCTBYIOIINX PEAKLIMM U
(dbopMyIHpOBaTH BBIBOJIBI HA
OCHOBE 3TUX PE3YJbTATOB;

- yMeTh aHAIM3HPOBATH
XUMHUYECKYI0 HH(POPMAITHUIO,
MOJTy9aeMyIo U3 Pa3HbIX
HMCTOYHHUKOB (CPEJCTB MacCOBOM
nH(popMaIuu, ceTh

WHTepHer u apyrue);

- BJaJeTh OCHOBHBIMH METOIAMHU
HAyYHOTO ITO3HAHUS BEIIECTB U
XUMHYECKHUX SIBIICHHUH
(HaOnrofieHre, M3MEpEeHHe,
AKCIEPUMEHT, MOJICITUPOBAHHE);
- YMETh NPOBOAUTH PACUETHI
0 XUMHYECKUM (GopMylIaM H

YpaBHEHUSAM  XHMHUYECKHUX
peakiuuii ¢ HCMOJIb30BAaHHEM
(GU3MYECKUX  BEIUYHH,
XapaKTEepU3yIOLIUX  BELIECTBa

C KOJINYECTBEHHOU CTOPOHBI:
Macchl, 00bemMa (HopMaIbHbIE
yCIIOBUS) Ta30B, KOJWYECTBa
BEIIECTBA;  MCIIOJIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS
JUIl TIPUHATHS pEUICHUM B
KOHKPETHBIX >KU3HEHHBIX

CUTyalusx, CBA3aHHBIX C
B€IECTBaAaMH M HX
IMPUMCHCHUCM,




nH(popManuu,
MH(POPMAIIMOHHOMN
0€301aCHOCTH JTUYHOCTH;

OK 04. 3ddexTuBHO
B3aUMOJICHCTBOBAThL U
paboTaTh B KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTh K
CaMOpa3BUTHIO,
CaMOCTOATEJILHOCTH U
CaMOOIIPEIEIIEHUIO;
-OBJIaJICHUE HABBIKAMU
y4eOHO-
HUCCIIeI0BaTEIbCKOM,
MPOEKTHOM U COIMaIbHOU
NEeSATEeIbHOCTH;

OBnanenue
YHUBEpCATbHBIMHU
KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) coBMeCTHast
NEeSATENbHOCTD:

-[IOHUMATh U
HCII0JIb30BAaTh
IIpeuMyIlecTBa KOMaHIHOU
Y MHAUBHUYaJIbHOM paboTHI;
- MPUHUMATH 1IEJIH
COBMECTHOMH JIESTEILHOCTH,
OpraHU30BbIBATH U
KOOPJAMHUPOBATH JIEHCTBUS
IO €€ JIOCTUKEHUIO:
COCTAaBJISATH IUIAH

JNENUCTBUM, pacIpenessiTh
pOJM C Yy4€TOM MHEHUU
YYaCTHUKOB 00CYX/1aTh
pe3yJbTaThl COBMECTHOM
paboTsI;

- KOOpAUHUPOBATh U
BBINOJIHATE paboOTy B
YCIIOBHSIX PEaJIbHOTO,
BUPTYaJIbHOTO U
KOMOWHHMPOBAHHOTO
B3aUMOJEHCTBUS;

- OCYILECTBIATH
MMO3UTUBHOE
CTpPAaTEernyecKoe MOBEACHUE
B Pa3JIMYHBIX CUTYyAIUsX,
MPOSIBIATH TBOPYECTBO U
BOOOpakeHue, ObITH
WHULIMATUBHBIM

OBnanenue
YHUBEpCAITbHBIMHU
peryasiTUBHBIMU
NEUCTBUSIMU:

T') IPUHSATHE ce0s U IPYTUX

- YMeTb COOJII0IaTh MpaBHiIa
9KOJIOTHYECKH 11e71eco00pa3zHoro
MOBE/ICHUS B OBITY U TPYJIOBOU
JESTEIbHOCTH B LIETISX
COXpaHEHHUsI CBOETO 3/J0POBbS U
OKpYKaIoIlel MPUPOTHOU CPEJIbI;
YUYHUTBIBATH OMACHOCTh
BO3JIEMCTBUS HA )KUBEIE
OpTaHU3MBbI OIPEIeICHHBIX
BEILECTB, TOHUMAsl CMBICIT
MoKa3artelisi NpeaeIbHON
JIOITyCTUMOM KOHILICHTPALUH;

- YMETh NPUMEHSATh 3HaHUs 00
OCHOBHBIX JJOCTYITHBIX METOaX
MO3HAHUS BEIIECTB U XUMUYECKUX
SIBIICHUH (7151 00y4aronuxcs ¢
OTpaHUYEHHBIMH BO3MOXHOCTSAMU
3710POBBS);

- YMETh HCNOIb30BaTh pelnbePHO
TOUYEUHYIO CUCTEMY 0003HaYeHUI
JI. bpaiins nnd 3anucu
XUMHUYECKHUX (HOPMYIT (IS CIIETIBIX
1 C1abOBUIIAIINX O0YJArOIITUXCS);




JIIOEH: - TPUHUMATh
MOTHUBBI U apTyMEHTBI
JIPYTUX JIOJICH NpH aHaTU3e
Pe3YyIbTATOB JICSITEIILHOCTH;
- IPU3HABATh CBOE MPaBO U
IIpaBoO JAPYTUX JIOJEH Ha
OIINOKHU;

- pa3BHUBATh CIIOCOOHOCTH
MOHUMATh MUP C MO3ULIUU
JPYroro 4eI0BeKa;

OK 07. CoxmelicTBOBaTHL
COXPAHEHHUIO OKPYXKAIOIIEH
CpeIbl,
pecypcocOepeKeHHIO,
MIPUMEHSATH 3HAHUS 00
W3MEHEHHUHU KIIUMaTa,
TIPUHIIMITBEI O€PEKITUBOTO
MIPOU3BOJICTBA, dPPEKTUBHO
JIENCTBOBATE
Ype3BbIUANHBIX CUTYAIHIX

B obnacTu 5K0JI0TrH4eCcKOro
BOCIIUTAHUS:

- chopMUpPOBAaHHOCTH
JKOJIOTHUYECKON KYJIBTYpHI,
ITOHUMAaHHUE BIIASHUS
COLIMAIbHO-IKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE
MPUPOAHON U COLMAIBHOMN
Cpenbl, OCO3HAHHE
rI100aTBFHOTO XapaKTepa
AKOJIOTUYECKHX MPOOIIeEM;

- INIAHUPOBAHUE U
OCYIIIECTBJIEHUE JICUCTBUI B
OKpY>Karolleu cpesie Ha
OCHOBE 3HaHUA LEJIEd
YCTOMYMBOIO pa3BUTHUSA
YEJI0BEUECTBA; AKTUBHOE
HENPUATUE IEHUCTBUMN,
MPUHOCSIINX Bpex
OKpY>Kalolleu Cpere;

- YMEHHE NIPOTHO3UPOBATH
HeOIaronpusITHbIE
9KOJIOTUYECKHE
MOCJIE/ICTBHS
MpEeANPUHUMAEMBIX
JEHCTBUM, PEIOTBPALLATD
UX;

-pacuupeHue OIbITa
NEeATEIbHOCTH
3KOJIOTUYECKOMN
HaIlpaBJIEHHOCTH;

- OBJIQJICHUE HABbIKAMHU
y4eOHO-
HCCIIeT0BATEIbCKOM,
MPOEKTHOM U COLMAJIbHOU
NEeATEIbHOCTH;

- copMupoBaTh TPEICTABICHHUS:
0 XHMHYECKOM COCTaBJISIOIICH
€CTECTBCHHOHAYYHOU KapTHUHBI
MUpPA, PO XMMHH B TIO3HAHHUH
SBJICHUWA TMPUPOIBI, B
(GOpMUPOBAHUN MBIIUICHUS U
KYJIbTYpbI INYHOCTH, €€
(GYHKIMOHATBHON T'PaMOTHOCTH,
HEOOXOIUMOM JIJIs1 peIIeHUS
MPAKTUYECKUX 33734 |
DKOJOTHYECKH O0OCHOBAaHHOTO
OTHONICHUS K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpelie;




[IK 3.3 TIpoBoauTth
HCIBITAHUS
OTpeMOHTI/IpOBaHHBIX
KOHTPOJIBHO-
M3MEPUTENbHBIX MPUOOPOB
M CHCTEM aBTOMATHKH

- YM€Th IJIAHUPOBATh M
BBIIOJIHATh XUMHYECKUN
HKCIIEPUMEHT

- YME€Th NMPOTHO3UPOBAThH,
aHaJII/I3I/IpOBaTB " OLICHHUBATH C
MO3UIIMHA DKOJOTHUECKOU
0€30IIaCHOCTA  IIOCJIEACTBHS
OBITOBOM M MPOM3BOJICTBEHHOMN
NCATCIIBHOCTU 4YCJIOBCKA.




2 CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJBbHOM JJUCHUILJIAHBI

2.1. O0beM 0011e00pa3oBaTeIbHOM JMCHMIIJIMHBI M BUABI Y4e0HOH padoThl

IMpodeccuoHaTIbLHO-OPHEHTHPOBAHHOE COMEPKAHNE PACCPETOTOUEHO MO pa3iesiam

Bun yueOHo# padboTbl

O0BbeM yacoB

O0bem 00pa3oBaTeJbHOM NMPOrPaMMbI IM CIUTIJIVHbI 78
OCHOBHOE coJep/KaHue 35
B TOM YHCIIE:
TEOPETUYECKUE 3aHATHS 21
MIPAKTUYECKUE 3AHATUSA 14
IIpodeccrnoHaIbHO-0PHEHTHPOBAHHOE COIEPKAHMNE 43
B TOM YHCIIE:
TEOPETUYECKUE 3aHATUS 9
MIPAKTUYECKUE 3aAHATHUS 34

[IpoMe:xxyTOUHasI ATTECTAIIUA B
bopme nudpepeHunpoBaHHOrO 324eTa
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HanmenoBanue pa3zenoB U TeM

Conepsxanne yueOHOT0 MaTepraia (OCHOBHOE M TIPO(hecCHOHATBLHO-
OpPUEHTUPOBAHHOE), TA0OPATOPHBIC U MPAKTUYECKUE 3aHSATHUS

O0BeM
4acoB

dopmupyemble
oOmue u
npodeccuoHaIbHbIE
KOMIIETEHIINH

2

4

1 cemectp

Pazgea 1. O0mas u HeopraHuvdeckass XuMus

34

Tema 1.1.
CtpoeHune aTOMOB XUMHUYECKHX
2JIEMEHTOB U IpUpoJa
XUMHYECKOM CBSI3U

Conepxanue yueOHOro Marepuasa

CoBpemeHHasi MoOJ€Ib CTPOCHHUS aToMa. OJEKTpOHHas KoHGUrypamus
atoma. Knaccupukanuss XUMHUYECKUX DIIEMEHTOB (S-, p-, d-DIIEMEHTHI).
BasienTHBIE 37€KTpOHBI. BaneHTHOCTh. DJIEKTPOHHAA TPUPOIA XUMUYECKOM
CBSI3U. DIEKTPOOTPULIATEIbHOCTh. KOBajieHTHAs CBA3b, €€ pa3HOBUIHOCTU U
MeXaHU3Mbl 00pa3oBaHusi (OOMEHHBIM W JOHOPHO-aKIenTopHbI). MoHnHas
CBs3b. Metamnueckass CBsA3b. BoxoponHas CBs3b. MEXMOJIEKYISIPHbIE
B3auMozeiicTBus. M30Tomnbl, OCHOBHOE U BO30YKJIEHHOE COCTOSIHUE aToMa,
rUOpUAN3aIs ATOMHBIX OpOUTAIICH.

Ilpogheccuonanvno-opuenmuposannoe codeprcanue

Ilpakmuueckoe 3anamue Ne 1 Cmpoenue amomoé XumuueckKux
INIEMEHM 08 U NPUPOOA XUMUUECKOU C8A3U

Pewenue npaxkmuueckux 3a0anmuti Ha  COCMASNEHUE  ANEKMPOHHO-
epaghuueckux popmyn snemenmos 1—4 nepuodos. Pewenue 3adanuil Ha
UCNONb308AHUE  XUMUYECKOU CUMBONUKU U HA36AHUL COCOUHEHUL NO
HOMEHKAAMYpPe MeNCOYHAPOOHO20 COI03ad Meopemuieckol U NPUKIaoOHOl
XUMUU U MPUBUATILHBIX HA36AHULL Ol COCMABNICHUS XUMUYECKUX (HopmyT
O08YXAMOMHBIX COCOUHEHULl (OKCUO08, CYabud0os, 2uopudos u m.n.) u
Opy2UxX HeOP2aAHUYECKUX COCOUHEHUL OMOCTbHBIX KIACCO8.

OK 01
IIK 3.3

Tema 1.2.
[lepronnyeckuii 3akoH 1 TabaMIIA
. . MenneneeBa

Copep:xxaHue y4e0HOro Mmarepuaja

Ilepuonnueckas cucrema xumuueckux dneMeHtoB J[.M. Menaeneesa.
O®usnueckut  cmbicn  [lepuonuueckoro 3akona .M. Menneneena.
3aKOHOMEPHOCTH  HM3MEHEHUsSI  CBOMCTB  XHMMHMUYECKHX  JJIEMEHTOB,
o0pa3yeMbIX HMMH TPOCTBIX M CIOXHBIX BEIIECTB B COOTBETCTBUH C
MOJIOKEHUEM XUMHUYECKOro osiemeHta B Ilepumonuueckoid cucreme.

OK 01
OK 02
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MupoBo33peHueckoe u HayyHoe 3HadeHue [lepmoamueckoro 3akona JI.H.
Mengeneesa. IIpornosst .M. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKHX
JJIEMEHTOB.

IIpakTyeckoe 3ansaTHe Ne 2
Ilepuoauyeckuii 3akon u Tabimna JI. U. MenaeneeBa

Pemienne mpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUYECKUX 3aJaHUld  Ha
XapaKTepHU3aLuIo0 XAMUYECKHUX 9JIEMEHTOB «MeTainieckue /
HEMETAJUIMYECKUE CBOWMCTBA, DJEKTPOOTPHUIIATEIIBHOCTE M CPOACTBO K
AJIEKTPOHY XUMHUYECKHUX DJIIEMEHTOB B COOTBETCTBHE C HX DJIEKTPOHHBIM
CTPOCHHUEM M IIOJIOKCHUCM B HGpHOI[H‘-I@CKOfI CUCTEMEC XUMHNYCCKUX
snemenToB .M. Menaeneena.

Tema 2.1.
Tunbl XUMUYECKUX PEAKIUNA

Hpoq)eccuonaﬂbno-opueumupoeanuoe codepmauue:

Knaccugpuxkayuss ~u  munvl  XumMuweckux — peakyuti ¢ yyacmuem
HeopeaHuyeckux eeuwjecms. Konuuecmeennvie omHowleHUss 6 XUMUU.
OcHo6Hble KOMUYEeCMBEeHHble 3aKOHbl 8 XUMUU U pacuyembsl N0 YPAGHEHUIM
Xumuueckux peaxyuu. Monb Kax eouHuya KoIuuecmea eewecmed.
Monspuas macca. 3akonwl coxpanenus maccol u 3Hepeuu. 3akon Aeocaopo.
Monspuwiti 06vem 2azos. OmHocumenvHas NAOMHOCMb 2a308. Peaxyuu
KOMNIEKCO00pA3068aHUsl ¢ ydyacmuem HeOpeaHudyeckux eeujecmes (Ha
npumepe 2UOPOKCOKOMNIIEKCO8 YUHKA U ANFOMUHUSL).

Cocmaenenue ypagnenuii peakyuti COeOUHEHUsl, PA3IONCEHUS, 3aMeUeHs,
obmeHa. YpasHuenus peakyuil 2OpeHus, UOHHO20 O0OMEHAd, OKUCIeHUs -
soccmaHnosnenus. Pacuem KonuuecmeeHHblX Xapakmepucmuk UCXOOHLIX
sewecme U npodykmos  peakyuu.  Pacuem  KonuuecmeeHHvIX
Xapakxmepucmux npooykma peaxyuu cOeOUHeHus, eciu 0OHO U3 Beuecms
oano 6 usbwimke u/unu cooepacum npumecu. Pacuem maccosou unu
06beMHOT 00U 8bIX00A NPOOYKMA PeaKyuu cOeOUHeHUs Om meopemuiecKku
803M0JICHO20. Pacuem ob0vemnvix omunowenuii 2azos. Pacuem maccul
(0bvem, Konuyecmeo 6ewjecmea) nNPoOOYKMAa peakyuu, eciu O0OHO U3
seujecms O0aHo 6 BUOe pacmeopa ¢ ONpedeleHHOU MAccoeol 0oel
PACMBOPEHHO20 8eujecmaa.

Ilpakmuueckoe 3anamue Ne 3 Tunvl Xumuueckux peaxyuil

Ilpakmuueckoe 3anamue Ne 4 Ypaeuenus oKucieHua-60CCmMan081eHus

YPa6H€HMﬂ okucaenus-eoccmanosnenus. Cmenensv oxkucaenus. Oxuciumens
u eoccmanosumensv. OKUCAUMETbHO-80CCNAHOBUMENbHbIE peakyuu 6

OK 01
IIK 3.3
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npupO()e, npouseodcmeeHHbzx npoyeccax u IHCUSHEDEAMENbHOCU
Op2aAHU3MOS. OxuciumenbHo-80CCMAHOBUMENbHBIU nomeryuai Cpe()bl.
Cocmaenenue u ypasHusaHue OKUCiumenabHo-60CCNaHoOBUNE/IbHbLX peam;uﬁ
Memooom INNEKMPOHHOCO oananca. Tunuunvie HeopeaHudYecKkue okucaiumenu
u eoccmaHosumenu. 9]1@7(7’)’1]?0/11/!3 pacmeopoe u pacniaeos coJell.

Tema 2.2
DICKTPOIUTHYECKAS JUCCOIUAITIS
U MOHHBINA 0OMEH

Ilpogheccuonanvno-opuenmuposannoe codepicanue

Teopusa snekmporumuueckoui ouccoyuayuu. Peakyuu uonnozco obmena.
Cocmaenenue peakyuii UOHHO20 0OMeHA NYymeM COCMABLeHUs UX NOTHbIX U
COKPAWEeHHbIX UOHHBIX YpaeHeHull. [ uopoaus coneil. 3nauenue euopoiu3a 8
ouonocuueckux obmenmwvix npoyeccax. Ilpumenenue eudponrusa 6
NPOMBILULEHHOCTIU.

Hccneoosanue cpedvt pacmeopos conei, 00pa308aHHLIX CUTLHBIMU
CclabbiMu  NpomMoOAUMAMy, U UX Ppeakyuil ¢ pacmeopamu ujenoyu
kapoonama Hampus. Cocmasnenue peakyuti 2Uu0poau3a coJell.

NN

Ilpakmuueckoe 3anamue Ne 5 Inekmponumuueckasa ouccouuauus u
UOHHBLIL 0OMEH

Jlabopamopnoe 3anamue Ne 1 Peaxkyuu cuoponuza. Cocmaenenue
peaxyuil 2uoponusa coJeil.

OK 01
IIK 3.3

Tema 3.1.
Knaccudukanus, HoMeHKIaTypa U
CTPOEHHE HEOPTaHMUECKUX
BEIIIECTB

Conep:xxanue y4eOHOro MmarepuaJsa

IlpeqmMer HeopraHuuecko xXUMHUU. B3auMOCBA3b  HEOPraHUYECKUX
BemecTB. Kimaccudukarus HeopraHndeckux BemecTB. [IpocTeie u clokHbIe
BemecTBa. OCHOBHBIE KJIACCHI CIOXHBIX BEHIECTB (OKCHUJIbI, THAPOKCHU/IBI,
KHCJIOTHI, coysn). HoMmeHknaTypa M Ha3BaHHE HEOPTraHUYECKHX BEIECTB
UCXOISl W3 HMX XUMHUYECKOW (OPMYIIBI MIM COCTaBICHHE XHUMHYECKON
dbopMyIBl HCXOAS W3 Ha3BaHUS BEIIECTBA IO MEXIAYHAPOJHOW WU
TPUBHAITLHOW HOMEHKJIATYpE.

MexmMonekysapHble B3auMoaencTBus. Kpucraminoruaparel. ArperaTHble
cocrosiHUsl BemlectBa. Kpucrammueckue u amopdHble BemiecTBa. THITBI
KPUCTAJUTMYECKUX  pEIIeTOK  (aToOMHas,  MOJEKYJSIpHAs,  WOHHasi,
MeTaJlTN4ecKas). 3aBUCUMOCTh (PH3UYECKHX CBONCTB BEIIECTBA OT THUIA
KpUCTAJUTMYECKOW  pemeTkd.  [lpuumHBl ~ MHOrOoOOpa3usi  BEIIECTB.
CoBpeMeHHbIE TPEJCTABICHUS O CTPOEHUU TBEPHABIX, IKUAKUX U
ra3000pa3HbIX BeNeCTB. JKUIKHEe KPUCTAILIBI.

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

OK 01
OK 02
IIK 3.3
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Ilpakmuueckoe 3anamue Ne 6 Knaccugurkayusa, nHomenkramypa u
CMmpOoeHue HeoP2aHuuecKux 6euiecme

Pewenue 3a0au Ha pacuem maccosoi 00nuU (MACCHL) XUMUYECKO2O
anemenma (coeounenus) 6 moaekyie (cmecu). Pewenue npaxmuueckux
3a0anull no Kiaccugukayuu, HOMeHKIamype u XUMUYecKum Gopmyram
HeOpeaHU4yecKux 6eujecme  pAa3IuyHblX  KIACCo8  (Hasvieamv U
cocmasnams Gopmyne XUMUYECKUX sewecms, onpeodensamy
NPUHAONEHCHOCMb K KIACCY).

Hcmounuku  xumuueckou ungopmayuu (Hayuynas u y4eOHO-HAYYHAA
aumepamypa, —cpeocmea  Maccogou uHgopmayuu, cemv Humepnem u
opyeue). Ilouck ungopmayuu no HA36aAHUAM, UOEHMUPDUKAMOPAM,
CMPYKMYPHOLIM (POPMYAAM.

Tema 3.2.
Du3uKko-xUMHUYECKHUE CBOMCTBA
HGOpI‘aHI/I‘IeCKHX BCIICCTB

ConepxxaHue y4eOHOro Marepuasa

XVMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB
(OKCHIOB, TUAPOKCUAOB, KHCIOT, COJNed U J1p.). 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOICTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COCTUHEHHH, BHICIIMX
OKCHJIOB U THJIPOKCHUJIOB.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHUE

Memannwvt. Obwue @Qusuueckue u Xumuueckue COUCMBA MeEMALO8.
Cnocobvl nonyuenus. 3Hauenue Memanlo8 U HeMemailos 6 npupooe u
JHCU3HEDeSIMENIbHOCIU YeN08eKa U opeanu3mos. Kopposus memannog: 6uovl
KOppOo3uu, Cnocoowsl 3auumsl Memaios om KOppo3Uul.

Hememannvi. Obwue uzuueckue u xumuueckue ce0UCMEa HeMeMAall08.
Tunuunwvie ceovicmea memannoe I1Y-YII epynn. Kiaccugpukayus u
HOMEHKIamypa coeouHeHuti Hememannos. Kpyeoeopomuvl OuocenHvlx
971eMeHmo8 8 npupooe.

IIpakTuyeckoe 3ansaTHe Ne 7 @OuU3NKO-XMMHYECKHE CBOMCTBa
HEOPraHU4eCKHX BellecTB

OK 01
OK 02
IIK 3.3
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CocraBineHrue ypaBHEHUU XHMHUYECKMX PEAKIHN C y4acTHEM MPOCTHIX M
CJIOXXHBIX HCOPraHHMYCCKUX BCIICCTB: OKCHUAOB MCTAJZIOB, HCMCTAIIOB H
aM(pOTEepHBIX DJIEMEHTOB; HEOPraHMYECKUX KHUCJIOT, OCHOBAaHUU U
aM(OTEPHBIX THIPOKCUIOB, HEOPTAaHMUYECKUX COJICH, XapaKTePU3YIOLINX UX
CBOMCTBA.

Pemienne mpakTUKO-OPUEHTHPOBAHHBIX TEOPETHYECKHUX 3aJaHUld  HaA
CBOICTBA U MOJIyY€HHE HEOPTAaHUYECKUX BEIECTB.

Ilpogheccuonanvno-opuenmupogannoe cooeprcanue

Jlabopamopnoe 3anamue Ne 2 «Ceoiicmea memannoe u Hememaniioe)

HUccneoosanue qbu3uttecxux U  XUMUYECKUX CBOUCME MEemanios u
Hememannos. Peuwenue IKCnepUMeHmaibHvlx 3a0a4 no  ceoucmeam
XUMUYECKUM CBOUCMBAM MEMANN08 U Hememanios, no pacno3nasanuro u
noJjly4eHuro COCOUHEHUTI MemAallo8 U HeMEMAinos.

Tema 3.3.
HpOI/IBBOJICTBO HCOPIraHUYCCKUX
BCIICCTB. 3H8.‘-ICHI/IC nu HpI/IMeHeHI/Ie
B OBITY U Ha IIPOU3BOJICTBE.

Ilpogheccuonanvno-opuenmuposannoe codeprcanue

Obwue npeocmaenieHusi 0  NPOMBIULIEHHBIX — CNOCOOAX — NONYYEHUs.
XUMUYeckux eeuwjecmé (Ha npumepe NPoOU3BOOCMBA AMMUAKA, CEPHOU
kucromvr). Yepnas  u  ysemmaa  memannypeus.  Ilpakmuueckoe
npuMmeHenue INEKMPOU3A o7 NOLyYeHUs. WeNOUHbIX,
WeNoUHO3eMeNbHbIX Memannos u anomunud. Cmexkno u Cculrukamuas
npomuluiienHocmo. Ilpobiema omxo006 u no60UHbBIX NPOOYKMO8.

Ilpakmuueckoe 3anamue Ne 8 [Ipou3ze00cmeo Heop2anuyecKux eeuiecme.
3HaueHue u npumeHenue 8 Oblmy U Ha NPOU3B00CMEe

Pewenue npakmuxo-opuenmuposannvix 3a0anuii 0 poau HeOpeaHuyeckoul
Xumuu 8  pazeumuu  MeOUYUHbl, CO30AHUU HOBLIX MaAMepuanlos (8
cmpoumenscmee u Op. Oompacisix NPOMbIUIEHHOCMU), HOBbIX UCMOYHUKOS
oHepeuu (albMmepHaAmueHbvie UCMOYHUKU DHepeuu) 6 peuleHuu npoonem
9KOJI02UHECKOl, IHEpeemu1eckoll U nuuesol Oe30nacHoCiu.

OK 01
OK 02
IIK 3.3

2 ceMecTp

Pa3nea 2. Opranuyeckasi XMMHS

44

Tema 4.1.
Knaccudukanus, crpoeHue u

Conep:xxanue y4e0OHOro MmarepuaJja

OK 01
IIK 3.3
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HOMCHKIJIaTypa OpraHu4€CKux
BC€IICCTB

[IpenmMer opraHudeckod XUMHUHU. B3auMOCBsI3b HEOPraHMYECKUX U
OPraHWYECKUX BEIIEeCTB. XUMUYECKOE CTPOCHUE KaK MOPSAIO0K COSAMHEHUS
aTOMOB B MOJIEKYJIE COTJIACHO HX BAJEHTHOCTH. OCHOBHBIE MOJIOKEHUS
TEOPUH XUMHUYECKOTO CTPOCHHS OpraHWyYecKuX coeauHeHuid A.M.
bytnepoga. YraepoaHblii CKeJIeT OpraHNu4ecKou MOJIEKYJIBI.
MonekynsipHble W CTPYKTypHble  (pa3BEpHYTbIE,  COKpAIIECHHBIC)
XUMHUYECKHE (OpMYIbl. 3aBUCUMOCTb CBOWCTB BEIIECTB OT XMMHUYECKOTO
CcTpoeHust MoJieKys. M3omMepust u n3omepsl (CTpyKTypHasi, reoMeTprIecKas
(muc-tpanc  -uzomepus). KparHocTs xumuyeckod cBsizu. [loHsaTtne o
dbyHKIIMOHANBHOUW rpynme. [IpuHOUNBI KIaccUPUKAIUM  OPTaHUYECKUX
coelMHEHUI. MexXnyHapoiHasi HOMEHKJIATypa U MPUHIMIIBI HOMEHKIIATYPbI
OPraHUYeCKUX COCTMHEHUM.

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue

Ilpakmuueckoe 3anamue Ne 9 Knaccuguxauyusa, cmpoenue u
HOMEHKIamypa Opeanu4ecKux euiecmae

Homenxnamypa  opeanuueckux — coeOuHenuti  OMOENbHbIX  KIACCO8
(HacvluyeHHble, HEHACbIUEeHHble U apomamudeckue )2n1e8000pOO0bl,
cnupmol, (eHonvl, anvboecudvl, Kemowuvl, KapOOHOSble KUCIOmbl U Op.)
Cocmaenenue  nOAHBIX U COKPAWEHHBIX — CMPYKMYPHLIX — (hOpMYI
Op2aHUYeCcKux ewecms OmoenbHblX KIACCO8, UCNONb3Y UX HA38AHUS NO
cucmemamuyeckol Homenkaamype. Pacuemwvr npocmetiweii  ¢hopmynv
OpP2aHU4eCKOLl MOJIEKYIbl, UCX005L U3 JIeMEHMHO20 cocmasa (8 %).

Tema 4.2

Copep:xxanue y4e0HOro Mmarepuaja
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CBolicTBa OPraHNYECKUX
COEIMHEHUN

DU3UKO-XMMUYECKHE CBOWCTBA OPraHUYECKUX COEIUHEHUH OTIEIbHBIX
KJIacCOB (0COOCHHOCTH KJIacCH(DHMKAIMM M HOMEHKJIATYPbl BHYTPH KJlacca;
TOMOJIOTHYECKHH psit 1 o01mas Gpopmyina; nzomepus; GU3NIECKHIE CBONCTBA;
XHMHUYECKHE CBOMCTBA; CIIOCOOBI IMOTyUCHHUS )

—KHUCJIOPOJICOACPIKAIINE COSTUHEHHUS (CTUPTHI M IPOCTHIC dPUPHI, PEHOIIHI,
aJdbJACTUbI M KETOHBI, KapOOHOBBIC KHCJIOTBI W HUX IPOU3BOHEIC).
[IpakTueckoe TpUMEHEHUE OTWUJICHTIUKOJA, TJHIEpuHa, (eHona.
[Ipumenenue dopmanbaeruaa, alneTaibAeTIuia, YKCYCHOH KHUCI0Thl. Mblia
KaK COJIM BBICIITMX KapOOHOBBIX KHCJIOT. MOIOIIIHE CBOMCTBA MBIJIA;
—a30TCOJEpIKAIINE COCTUHEHUS (AMUHBI 1 AMUHOKHUCIIOTHI, OCIIKH).
Knaccudukanuss 1 0COOEHHOCTH OpraHUYECKUX peakmnuii. PeakimoHHbIe
ueHTpsl. Panukansl. [lepBoHavalibHbIE MOHSATHS O TUIAX UM MEXaHU3Max
OPraHNYEeCKUX PEaKIU.

IIpakTnyeckoe 3ansaTHe Ne 10 CBoiicTBa OpraHnyecKNX CoOeIMHEHHU I

Pelienue nenoyex npeBpaiieHuii Ha TEHETUYECKYIO CBSI3b MEXY KacCaMH
OpPraHMYEeCKUX COCIWHEHUH C COCTaBJIGHHMEM Ha3BaHMM OpPraHUYECKUX
COCMHEHUN 10 TPUBHAIBHON WM MEXKIYHAPOIHON CHUCTEMATUYECKOM
HOMEHKJIaType. PelleHune pacueTHbpIX 3a1ad MO YPaBHEHUSIM PEAKUUU C
y4acCTHEM OPraHUYECKUX BEIECTB.

JlabopaTopnoe 3ansitue Ne 3 «llosyyeHue 3TH/IeHa M HM3y4YeHHe ero
CBOWCTB»

[Monydyenune oTuneHa W3 JTaHONA B JIA0OPATOPUU U H3yYEHHUE €ro
bu3HYECKUX U XUMHUUECKUX CBOMCTB.

CocraBiieHue peakiuidi TPUCOECTUHEHUS U OKUCIICHHS Ha IPUMEpPEe ITHIICHA.
Pemenne pacyeTHeIX 3a7a4 C MCIOJB30BAHHEM IUIOTHOCTH Ta30B IO
BOZOPOZY U BO3IYXY.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJlEPKAHNE

—npeoenvHble yeneeo0opoovl. lopenue memana kax 0OUH U3 OCHOBHBIX
UCMOYHUKO8 menia 8 npomviulieHnocmu u 6vimy. Ceoticmea npupooHvIX
Y271e8000P0008, HAXOHCOEHUe 8 NPUPOOe U NPUMEHEHUE ANKAHO8,
—HenpeoenbHble U apomamuyeckue  yeneso0opoowl. llonumepusayus
9MUNeHa KAK OCHOBHOe HaNnpasieHue e2o0 UCnoab3oeanus. I openue
ayemuiena KaxKk UCMOYHUK 8blCOKOMEMNEPAMYPHO20 NIAMEHU O CBAPKU U
Pe3KU MeMmainos;

OK 01
OK 02

Tema 4.3.

ConepxxaHue y4eOHOro MaTrepuasa
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Opranuyeckue BeIecTBa B
KU3HEACATCIBHOCTHU YCJIOBCKaA.
[Tpou3BOACTBO U IPUMEHEHNE
OpraHN4YC€CKUX BCIICCTB B
MIPOU3BOJICTBE

buooprannueckue coenunenus. llpumenenue u Ouonoruueckas poib
yrieBogoB. OKHCIIEHHE YIJIEBOJIOB — HCTOYHUK DHEPrUU  KUBBIX
opranu3moB. OOnacTu mpuMeHeHHs] aMMHOKUCIOT. IlpeBparienust OeiakoB
numm B opranuszMe. buonorumdeckue ¢GyHKIUU OenkoB. buomorndeckue
¢byHkuu kupoB. Poib opraHuueckoil XMMUU B pEUICHUH MpoOieM
numieBord Oe3onmacHoCTH. HyKIIEMHOBBIE KHUCIIOTBI: COCTaB U CTPOCHUE.
Crpoenue nykieotunoB. CocraB HykienHoBbix kuciot (JJHK, PHK). Pomb
HYKJIEMHOBBIX KUCJIOT B KU3HE/IEATEIIbHOCTH OPTraHU3MOB.

IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJlEPKAHUE

Ilpouzso00cmeo  opeanuueckux ewjecms. NPoU300CME0  MemaHoud,
nepepabomka nepmu. Ilorusmunen Kax KPpYyRHOMOHHANCHBIL NPOOYKM
xumuuecko2o npouzeoocmea. Ilpumenenue smunena. I[lpouzeoocmeo u
npUMeHenue Kay4yKa U pe3umoi.

Cunmemuyeckue U UCKYCCMBEHHbIE BOJOKHA, UX CMPOEHUe, CEOUCMEd.
IIpaxkmuueckoe ucnonvzosanue  6onokon. Cunmemuueckue  NICHKU:
uzonsiyus Oisi NPo60008, MeMOPaHvl 0Nl ONPECHeHUs 800bl, 3AUUMHbLE
NAeHKU 015 asmomooOunell, Niacmoipu, xupypeudeckue nosesasku. Hoevle
MEXHONI02UU OANIbHEUULE20 COBEPUICHCMBOBANUSL NOTUMEPHBIX MAMEPUATLO8.
Ponv  opeanuueckoti xumuu 8 peweHuu npooremM  IHEPeemudecKou
bezonacnocmu, 6 pazeumMuu MeOUYuHbvl, CO30AHUU HOBbIX MAMEPUAILOS,
HOBbIX UCMOYHUKO8 DHEP2UU (AIbIMEePHAMUBHbIE UCMOYHUKU DHePIUlL).

Ilpakmuueckoe 3anamue Ne 11 Opzanuueckue eeujecmea 6
JocusnedeamenvHocmu  uenoeexka. Ilpouszsoocmeéo u  npumenenue
Op2aHUYeCKUX 6eulecme 6 NPOU3600cmee

Pewenue  npakmuxo-opueHmupo8aHuvlx — 3A0AHUL N0 COCMABLEHUIO
XUMUYECKUX — peakyull, — Ompanicarowjux  XUMUYECKYl0  AKMUBHOCMb
Op2aHUYeCcKux  CoeOUHeHUll 6  PAsIUuYHbIX  cpeoax  (NPupooHbIXx,
OUONI02UYECKUX, MEXHOSEHHDIX).

OK 01
OK 02
IIK 3.3

Tema 5.1.
Kunernueckue 3aKkOHOMEPHOCTH

Conep:xxanue y4eOHOIro MmaTepuaJja

OK 01
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MPOTEKaHUS XUMHUECKUX pPeaKlni

Xumuueckue peakuu. Kiaccupukamus XUMAYECKHX PEaKIui: 110
dazoBoMy cocTaBy (TOMOTEHHBIE | T€TEPOTCHHBIE), 0 HCIIOJIb30BAHUIO
Kataju3aTopa (KaTaJuTHUecKue U HekatamuTudeckue). CKOpOCTh peakliuy,
€€ 3aBHUCHUMOCTh OT pa3IUYHBIX (AKTOPOB: TMPHUPOIBI PEArHPYIOIIHX
BEIIECTB, KOHIIEHTPAI[UN PEarupyroUINX BEIIECTB, TeMIEpaTypbl (IIPaBHUIIO
Banr-I'odda), mmomamum  peakMOHHOW  TOBEPXHOCTH,  HaJIHYUs
Karainu3atopa. Ponb Karamu3aTopoB B MPUPOAE U IPOMBIIUIEHHOM
MpPOU3BOJCTBE. ODHEPrus aKTUBAUMUU. AKTUBUPOBAHHBIA  KOMILJIEKC.
Karanuzatoper u karanmu3. Ponp  karanmu3aTopoB B OpUpoae U
MPOMBIIUIEHHOM TPOU3BO/JICTBE.

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue

Jlabopamopuoe 3anamue Ne 4 H3zyuenue 3aeucumocmu  cKOpocmu
XUMUYECKOU peakyuu Om KOHUEHMPAuuu peazupyrouiux 6eujecme u
memnepamypbol.

Jlabopamopnas paboma Ha 66100p:

1. Jlabopamopuas paboma «Onpedenenue 3a8UCUMOCMU CKOPOCMU
peakyuu om KOHYeHmpayuu peacupyrowux eeujecmsy. Hccrnedosanue
3asucumMocmu  cKkopocmu peakyuu om KoHyenmpayuu. Onpedenenue
KOHCMAHMbL CKOPOCMU Peakyuu 2pa@uieckum mMemooom.

2. Jlabopamopnas paboma «OnpedeneHue 3a8UCUMOCIU  CKOPOCHIU
peakyuu om memnepamypsly. Hcciedosanue 3a8ucumMocmu  CKOpocmu
peakyuu om memnepamypul. Pacuem snepeuu akmusayuu peaxyuu.
Pewenue npaxmuxo-opuenmuposanHvix 3a0aHull HA AHAIU3 DAKMOPOS,
BIUAIOWUX HA USMEHEHUE CKOPOCMU XUMUYECKOU Peakyuu.

OK 02
IIK 3.3

Tema 5.2.
TepmoanHamMuuecKue
3aKOHOMEPHOCTU POTEKaHUS
XUMUYECKUX peakuui. PaBHoBecue
XUMHYECKUX peaKIui

Conep:xxanue y4eOHOro MmarepuaJja

Knaccupukanuss XUMHYECKUX  peaKIuii: 1o TermioBoMy 3 dekty
(9K30TEpMUYECKHE, PHIOTEPMHYECKHE), MO0 OoOpatuMocTu (oOpaTUMBbIE W
HEOOpaTUMEIE). TenmnoBbie 3¢ ekt XUMUYECKHUX peaKIuid.
Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh peakIui. XHUMHUUYECKOe
paBHOBECHE M €ro CMEIIEHUE TOJ JACHCTBHEM pa3IU4HBIX (PAKTOPOB
(KOHLIGHTpalMsl peareHToB WM NPOAYKTOB  peakluu, JaBlICHUE,
TeMIeparypa) s CO3JaHHSI ONTUMAIBHBIX YCIOBUH TPOTEKAHUS
XUMHYECKHX TPOIECCOB.

[lonarue 00 »sHTamBIMM W SHTpornuu. DHeprus I'm6Oca. 3akon I'ecca u

OK 01
OK 02
IIK 3.3
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ciencTBUS W3 Hero. Ponb cMelieHWs paBHOBECHS B TEXHOJIOTHYECKHX
IpoIeccax.

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue

Ilpakmuueckoe 3auamue Ne 12 Ilpunyun Jle lllamenve

Brusinue paznuunvix ¢axmopoe na uzmenenue pAaGHOBECUs. XUMUHECKUX
peakyui. 3aKoH Oelcmeyrwux Macc U KOHCMAHMA XUMUYECKO20
pasnogecusi. Pacuemvr  pasnogecuvix  KOHyemmpayuii - peazupyrouux
seulecmas u npoodykmos peakyuii. Pacuemot mennosozo s¢ppexma peaxyuu.
Pewenue npaxmuko-opuenmuposannvix 3a0anuil Ha NPUMEHeHUe NPUHYUNA
Je-Illamenve 011 HAXONHCOCHUS HANPABLEHUS CMEWEHUs PABHOBECUs.
XUMUYECKOU peakyuu U aHaiu3 akmopos, eIusiowux Ha CcMeujeHue
XUMUYECKO20 PABHOBECUSL.

Jlabopamopnoe 3anamue Ne 5 «H3yuenue enuanus paznudHovix
¢axkmopos na cmeujeHue Xumuuecko20 pagHogecus)

Hccneoosanue 6nusiHus usmMeHeHUs KOHYEHMpPAyuu e6ewecms, peaxyuu
cpedbl U memnepamypvl HA CMeWeHUue XUMUUEeCKO20 PABHOBECUSL.
CpasneHue nonryueHHvix pe3yaibmamos ¢ meopemudecku NPocHO3UPYeMblMU
Ha ocHoee npunyuna Jle - [llamenve.

Tema 6.1.
JlucniepcHble cucTeMBbI M (PAKTOPbI
UX YCTONYUBOCTH

ConepxaHue y4eOHOro Marepuaja

Hucnepcusie cucteMbl. KommougHele cucteMbl. VICTUHHBIE pPacTBOPBHI.
PactBopenne kak (u3uko-xumMuueckuii mporecc. PactBopbl. CrocoOb
MIPUTOTOBJICHUS pactBopoB.  PactBopumocTh.  MaccoBas  nonst
pacTBOpeHHOro BemlecTBa. IIpenenbHO TONMyCTHMbIE KOHUEHTpPAUU U UX
HCIIOJIb30BaHUE B OLIEHKE HKOJIOTHMUECKOl 0€30MacHOCTH.

Knaccudukanust nucnepcHbIX cucteM mo coctaBy. CtpoeHune u (hakTopsl
YCTOMYMBOCTHU JIUCIIEPCHBIX CUCTeM. Pacrio3HaBaHMe UCTHHHBIX PacTBOPOB,
KOJUTOMIHBIX PACTBOPOB U IPy0OIUCTIEPCHBIX cucTeM. CTpOeHHE MUIICILIBL.
PaccenBanue cBeta npu MpOXOXJAEHUU CBETOBOIO IMydYKa Yepe3 ONTUYECKU
HEOTHOPOAHYIO cpeny (3ddexra Tunmans).

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

Ilpakmuueckoe 3anamue Ne 13 /lucnepcuvie cucmemsl u gpakmopvt ux
yCcmouuueocmu

Pewenue 3a0au na npuzcomoeieHue pacneopoe.
Pewenue NPpAKmMuUKO-OpueHmupoBaHHbIX PAaAcH4entHblx 3a0aHull HA4

OK 01
OK 02
OK 07
IIK 3.3
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oucnepcHvle Cucmemvl, UCNONb3YeMble 8 OblMOBOU U  NPOU3BOOCMBEHHOU
0esAmenbHOCmU  4eno8ekd, ¢ NO3UYUll  IKOJI02UYECKol Oe30nacHocmu
NOCIe0CMEULL U 2PDAMOMHBIX peuleHUll npoobJiem, C853aHHbIX C XUMUELL.

Tema 6.2. Coaep:xkanue yueOHOro MaTepuajia OK 01
HccnenoBanue cBOMCTB [IpuroToBieHre U U3y4€HUE CBOMCTB JUCIIEPCHBIX CUCTEM Pa3HBIX BUJIOB: OK 02
JTUCTIEPCHBIX CUCTEM JISI UX CYCIICH3WH, YMYIbCUH, KOJUTOUTHOTO pacTBopa. CpaBHEHHE CBOWCTB
uAeHTU(DUKAITIH VCTUHHBIX U KOJUIOMJIHBIX PACTBOPOB, BBISIBJICHHE OCHOBHBIX pa3ivuuit
MEXTy HAM.
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue
Jlabopamopnoe 3anamue Ne 6 Ilpucomosnenue  pacmeopos. OK 01
Hccnedosanue oucnepcnulx cucmem OK 02
Ilpucomosnenue pacmeopos 3a0anHOU (MOAAPHOU) KOHYeHmpayuu (¢ IIK 3.3
NPAKMUKO-OPUEHMUPOBAHHBIMU 80NPOCAMU), OnpeoeneHue cpedbl 800HbIX
pacmeopos.
Tema 7.1. Coaepixkanue yueOHOro MaTepuajia
OGHapyxeHHe HEOPraHHIeCKNX IIpakTnyeckoe 3ansaTue Ne 14 O0HapykeHHe HEOPraHNYEeCKHX OK 01
KaTHOHOB U aHUOHOB OK 02

KAaTHOHOB 1 AaHUOHOB

KauecTBeHHBIE XMMUYECKHE pPEaKIUU, XapaKTepHble [Isi OOHapyXEHUS
HEOPraHWYECKHUX BEIIEeCTB (KaTUOHOB M aHMOHOB). CocTaBiieHHnEe ypaBHEHUN
peakmuii oOHapyxeHHsi kaTuoHoB I-VI rpynm w aHMOHOB, B T.4. B
MOJICKYJISIPHON 1 HOHHOU (hopMax.

Peakuuu oOHapyXeHUsI HEOPraHUYECKUX BELIECTB B PEAbHBIX 00bEKTaxX
OKPYKAIOIEH CPENbL.

JladopaTropnoe 3ansaTue Ne 7 OOHapyKeHHE HEOPTaHUYECKNX KaTHOHOB H
AHHUOHOB

O06HapyxeHHe HEOpraHM4ecKux BemecTB (kaTtuoHoB [-VI rpynnm wnwm
AQHUOHOB) C HCIOJb30BAHMEM KAYECTBEHHBIX AHAIIUTUYECKUX PEaKLIUM.
JlaGopaTopHas paboTa Ha BBEIOOP:

1. «Anamutuueckue peakiuu katuoHoB I[-VI rpymmy». IlpoBenenue
KAYeCTBEHHBIX PEaKUUd, HCIONb3YyeMbIX il OOHApyKeHHs KaTHOHOB I
rpynnsl (Kanus, HaTpusl, Maraus, aMMoHus ), Il rpynmsl Ha mpumMepe Gapus,
III rpymnmet — cBuHIa, IV rpynmel — amromunus, V rpynmnsl - — kenesa (11 u
II), VI rpymmer — wukens. OmnucaHue HAOMIOJAEMBIX SBICHHA U
COCTABJICHUE XUMHYECKUX PEAKIUH.

2. «AHaIUTUYECKHE peakuuu aHUOHOB». [IpoBejeHHE KaueCTBEHHBIX
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peaKIuii, ICTIOJIb3yeMBbIX JIJII OOHAPYKEHUsI aHHOHOB: KapOoHaTa, ¢ocdara,
cynedara, cynbhuga, HUTparTa, xjopuaa u Ap. Onucanue HaOII01aeMbIX
SIBJIEHUM M COCTABJICHUE XUMHYECKUX PEAKIUM.

Tema 7.2. IIpakTnyeckoe 3ansaTue Ne 15 OOHapy:KeHHe OPraHM4YeCKHX BellecTB
OOHapyXeHne opraHM4ecKux OT/IeJIbHBIX KJIACCOB C HCMOJIb30BAHHEM Ka4eCTBEHHBIX pPeaKuuii

BELIECTB OTAEIBHBIX KJIACCOB C KauecTBeHHBIC XUIMHUECKHE PEAKIIUH, XapPAKTEPHBIC IS OOHAPYKEHUS
UCIIOJIb30BAHNEM KAYECTBEHHBIX | OT/AEIbHBIX KIACCOB OPraHMYECKUX COSAMHEHUMN: (DEHOJIOB, allbIETU/IOB,
peakuuit Kpaxmaja, YKCYCHON KUCIIOTbl, aMUHOKHCIIOT U JIp.
Jlenarypauust G€IKOB NPU HArpeBaHUH, LIBETHBIE PEaKI[UU OEIKOB.
CocraBiieHHe KaYeCTBEHHBIX peaKInii 0OHAPYKEHUS OPTaHUIECKUX
COETMHEHUH OTAENbHBIX KJIaCcCOB.

OK 01
OK 02

Tema 8.1. Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

Xumust B ObITY 1 Ilpakmuueckoe 3anamue Ne 16 Xumusn ¢ ovimy u npou3e00cmeeHHoul
HpOI/I?)BOI[CTBeHHOﬁ ACATCIIbHOCTHU oessmenbHoCmu ueiloeexKa

enoBeKa Okonoeuueckas bezonacHocme nocne0Ccmeutl Ovimosot u

NPOU3B00CMEEHHOU 0esIMeNbHOCMU YeN08eKd, CA3AHHAL ¢ NepepabomKoll
gewjecms, HNOUCK U AHAIU3 XUMUYECKOU UHGOpMayuu u3 pasiuiHblx
UCMOYHUKO8 — (HAYYHASL U YYeOHO-HAYYHAs Jumepamypd, Ccpeocmed
Mmaccosotl ungopmayuu, cemov Unmepnem u opyeue).

Keticvl (c yuemom 6yoyweti npogheccuonanvHoli OesmenbHOCMU) Ha AHATU3
ungopmayuu 0 NPoU3BOOCMEEHHOU OeAMENbHOCMU YeNl08eKd, C8A3AHHOU C
nepepabomKkol U NOLYYEHUEeM 6ewecms, d mMaKkxce ¢ IKOI0SUYECKOl
bezonacrocmvio.

3awuma keiica: Ilpeocmaeienue pesyibmamos peuieHusi Kelcog
(6blcmynieHue ¢ npezenmayueii)

OK 01
OK 02
OK 04
OK 07
IIK 3.3

IIpome:xkyTouHasi arrecranusi B popme 1upepeHIUPOBAHHOIO 3a4€eTa

Bcero

78
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3. YCJIOBHUSI PEAJIM3ALIMU IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
JACIUATLITAHBI

3.1. MarepuajbHO-TeXHHYECKOe oDecrevyeHne peaau3anuu padoyeii mporpaMmsl

Peanuzanus paboyeii mporpaMMbl TUCIHUILTUHBI 00ecTiedeHa HaTnYueM y4eOHOM ayTuTOpHH
JUI TIPOBEACHUS JIEKIIMOHHBIX (TEOPETHYECKUX) U MPAKTUYECKUX 3aHATUM, TEKYILEro KOHTPOJIS U
IPOMEXYTOUHOU aTTecTannu — KabuHeT conmaibHO-9KOHOMUYECKUX JUCIUIUIIH, Ne 409.

YMK no gucuumuiiie, IMAaKTHYECKUA MaTepural.

L. TIK, mynpTrMennitHOe 000py10BaHHE

Komnerorep—1 mir.

II. JTutieH3noHHOE TTpOrpaMMHOE OOecIIeueHne

Microsoft Windows (moroBop Ne 7810 ot 14.09.2021 mo 30.11.2022), Microsoft Office
Professional Plus (morosop Ne 7810 ot 14.09.2021 mo 30.11.2022),Zoom (6ecruiaTHast Bepcusi) —
cBoOoHO-pacnpocTpansemoe [10.

3.2. UndopMmannoHHoe odecrniedeHne peajn3anuu padoyeil NporpaMmbl

Jlnst peanuzarnuu mporpamMMbl 0011e00pa3oBaTeIbHOM TUCIMIUIMHBI OMOJIMOTEYHBIA (OH/
UMEET MeYaTHbIe, SJIEKTPOHHBIE 00pa3oBaTeNbHBIE M HH(POPMAIIMOHHBIE PECYPCHI.

3.2.1. OcHOBHBIC HCTOYHHUKH

1. la6puenssn O.C. Xummsa. 10 kmacc : 0a30BbIii  ypoBeHb : Yy4YeOHUK JJist
obpasoBarenbubix opranmu3anuii / O. C. I'abpuensH, U. I'. Octpoymos, C. A. Crnagkos. - 4-e U3,
crep. - Mockaa : [Ipocsemienue, 2022. - 128 c. - Tekcr : HeMOCpeACTBEHHBIM.

2. Iabpuensa O.C. Xumusa. 11 xmacc : 0a30BBI  YpPOBEHb : YYEOHWK ISt
obpa3zoBatenbHbix opranm3armii / O. C. I'abpuensa, U. I'. Octpoymos, C. A. Crnangkos. - 4-e us.,
crep. - Mockaa : [Ipocsemenne, 2022. - 128 c. - TeKCT : HEMOCPEICTBEHHBIN.

3.2.2./lonoTHUTEIbHbIE HCTOYHUKH

3. Pymsutuc, TI'.E. Xwumusa. ba3oBeni ypoBenb. 11 kmacc: yueOHUK A
oOpazoBatenbHbix  opranusanui / [.E. Pymsutuc, ®©.I'.®enpaman. — 6-e¢ uznanue. — Mocksa:
IIpocsemenue, 2019.- 224 c.: us.ui. — ISBN 978-5-09-071856-1. — Tekct: HEmOCpeACTBEHHBIM.

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

3.2.3. UuadpopmMauunoHHbIE pecypchbl
1. DnexrponHass O6ubnmoreka mo xumuH: [caldT] — htths//www.chem.msu.su/- (mara oGpamenus

10.04.2023). — TekcT: 27AeKTPOHHBIN

2. VnatepHer-uznanue s yunrenei «EctecTBenHble Haykm»: [caliT] - htths// www.enauki.ru/ -
(mara obpamenus 10.04.2023). — TekcT: 27IEKTPOHHBINA

3. Meroauueckas raszera «llepBoe ceHTsOpsi»: [caitit] — htths/ www.lseptember.ru/ - (mara
obpamenus 10.04.2023). — TekcT: 31eKTPOHHBIN

4. Kypuan «Xumus B mkoney: [cait] — htths// www.hvsh.ru/ - (mara obpamenus 10.04.2023). —
Tekcer: 2IeKTpOHHBIN

5. Kypuan «Xumus u xu3Hb»: [caiit] — htths// www.hij.ru - (mata oGpamenus 10.04.2023). —
TeKCT: AIEeKTPOHHBIN

6. Pemy EI'D: [caiit] — https://ege.sdamgia.ru/ - (mata oOpamenust 10.04.2023). — Tekcr:
3JIEKTPOHHBIN

7. Xumus «[loaroroBka k EI'D»: [caiiT] - http://himege.ru/teoriya-ege-himiya/ - (mara oOpameHus
10.04.2023). — TekcT: 2NeKTPOHHBIN
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4. KOHTPO.JIb U OIEHKA PE3YJIbTATOB OCBOEHU
OBIIEOBPA30OBATEJIBHOU JUCHUIIJIMHBI

KoOHTpob M OLIEHKAa pacKpbIBAIOTCS 4YEpe3 IUCLUIUIMHAPHBIE PE3YJIbTaThl, YCBOCHHBIE
3HAHHUS W MPUOOPETEHHBIE 00YJYAIONTMMUCS YMEHUS, HAMpaBJICHHbIC Ha (DOPMUpOBAHUE OOIIMX
po(ecCHOHABHBIX KOMIIETCHITHIA

Pe3ynbratel 00ydeHus
(Bnagenusi, ymenusi, OK, I1K)

IToka3aTenu o1leHKH

Tun oLeHOYHBIX MEPONIPUATHUI

Baagern:

- BJAJETh CUCTEMOM
XUMHYSCKHX 3HAHUH,
KOTOpasi BKJIOYACT:
OCHOBOTOJIararoIme
MNOHATUS  (XUMHUYECKHUI
JJIEeMEHT, aTOM,
AJICKTPOHHAS 000JI0YKa
atoma, s-, p-, d-
DIIEKTPOHHBIE OpOUTAIH
aTOMOB, MOH, MOJIEKYJa,
BaJICHTHOCT,
IIEKTPOOTPHUIIATENEHOCTb,
CTETICHb OKHUCJICHHUS,
XUMHYECKasi CBSA3b, MOJIb,
MOJIIpHasl Macca,
MOJISIPHBIN 00BEM,
YIJIEPOAHBIN CKEJIET,
byHKIMOHATBHAS TPYIITIA,
paauKal, u3oMepus,
M30MEPBI, TOMOJIOTUYECKUI
psi, TOMOJIIOTH,

YTII€BOJOPOBI, KHUCIOPO/I-
U a30TCoJIepKaIue
COEIUHEHMUS,

OMOJIOTMYECKH aKTUBHBIC
BemecTBa (yrieBOJIbl,
KUPBI, OCIIKH), MOHOMED,
NOJIIMEP, CTPYKTYPHOE
3BEHO,
BBICOKOMOJICKYJISIPHBIE
COCTMHEHUS,
KpUCTANTNYECKas pelIeTKa,
TUIBI  XUMHUYECKHX
peakimit (OKHCTHTENIbHO-
BOCCTaHOBUTEIIbHBIE,

9K30- "
OHI0TEPMHUUYECKHE,

peaknuu  HOHHOTO
oOMeHa), pacTBoOp,
AJIEKTPOJIUTHI,
HEDJIEKTPOIIUTHI,
ANEKTPOIUTHIECKAS
JTUCCOLIAIINS,

BJIAJICET CUCTEMOM
XUMUYECKUX 3HAHHWKA, KOTOpas
BKITIOYAET:
OCHOBOIIOJIATAFOIIHE

NOHATUS  (XUMHUUYECKHUI
JJIEMEHT, aToM,
AJICKTPOHHAS 000JI0YKa
aToma, S-, p-, d-dJEKTpOHHBIC
opOuTamu

aTOMOB, HMOH, MOJIEKYJa,
BaJICHTHOCT,
3JIEKTPOOTPHUIIATETHLHOCTD,
CTETICHb OKHUCJICHUS,
XUMUYECKasi CBsI3b, MOJIb,
MOJISIpHasl Macca,

MOJISIPHBIN 00BEM,
YIJIEPOAHBIN CKEJIET,
GbyHKIIMOHATBHAS TPYIITIA,
paauKal, u30Mepus,
M30MEPBI, TOMOJIOTUYECKUI
psi, TOMOJIOTH,
YTJIEBOJOPOBI, KHUCIOPOA- |
a30TCOJIEpIKAIIIHe
COCTMHCHMS,

OMOJIOTMYECKH aKTUBHBIC
BemecTBa (yriaeBoabl, >KHUPHI,
OenKu), MOHOMED, TIOJIUMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYIISIPHBIC
COCTMHCHMS,
KpUCTAIJIMYECKasi ~ pelieTka,
TUTIBl  XUMHUYECKHUX

peakuuii (OKHCIHUTENBHO-
BOCCTAaHOBHUTEJIbHBIC, 9K30-
U DHJIOTEPMUYECKHE,

peaknu  MOHHOTO

oOMeHa), pacTBoOp,
AJICKTPOJIUTHI, HEIJIEKTPOJIUTHI,
AIIEKTPOJIUTHIECKAS
JTUCCOTTHAITHS,

OKHUCJIUTEJh, BOCCTAHOBUTEIb,
CKOPOCTh XHMHYECKOU
peakuuu,

IIpakTnueckue 3anstus Ne 1,2
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OKHUCIJIUTETb,
BOCCTAHOBUTEJb, CKOPOCTh
XUMHYECKOW PEaKInu,
XUMHUYECKOE PaBHOBECHE),
TEOPHH ¥ 3aKOHBI (TEOPHs
XUMHUYECKOTO

CTPOEHHUSI OpPraHUYECKHX
BemectB A.M. byrtneposa,
TEOPUA IEKTPOIUTHUUECKON
JIUCCOITUAINH,
nepuoauyeckuii 3akon /.M.
MeHnpaeneeBa, 3aKoH
COXpaHEHUsSI MAacChl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK
XUMHUH, (HAKTOJIOTHUECKUE
CBEIICHUS O

CBOMCTBaX, COCTaBe,
MOJIydeHUU U 0e301MacHOM
UCII0JIb30BaHUU
BaXHEHMIIINX HEOPraHUYECKUX
Y OpPraHUYECKUX BELIECTB B
OBITY U

MIPAKTUYECKOU ESITETbHOCTH
YeloBeKa;

OK 01, OK 02, OK 04, OK
07, 11K 3.3

XHMHYECKOE PaBHOBECHE),
TEOPUU U 3aKOHBI (TEOPHUsI
XUMUYECKOTO

CTPOCHHSI OPraHUYECKHUX
BemectB A.M. bytneposa,
TEOPUS DJIEKTPOJIUTHIECCKON
JUCCOIAINH,
nepuoauueckui 3axkon /.M.
MenneneeBa, 3aKOH
COXpPAHEHHUSI MAacCCHhl),
3aKOHOMEPHOCTH,
CHMBOJIMYECKHM  SI3BIK
XUMHUH, (aKTOJIOTHYECKHe
CBEJICHUS O

CBOMCTBaX, COCTaBe,
MOJIy4eHUU W 0e30macHOM
HCITOJIb30BaHUH
BAKHENIINX HEOPTAHUYECKHUX
Y OpPraHUYECKHUX BELIECTB B
OBITY U

MPaKTUYECKON NeATEIbHOCTH
YEJI0BEKa;

- BJIaJIETh OCHOBHBIMU BJIAJETH ocHOBHBIMHE | JlabopaTopHbie 3aHsaTus Ne 1-7
METO/AMH HAYYHOTO METOIAMH Hay4HOI0

MO3HAHUS BEILECTB U MO3HAHMS BEIIECTB U

XUMUYECKHUX SIBIICHUU XUMHYECKHUX SIBIICHUI

(HabnroieHne, M3MEpEeHHe, (HabmroieHue, U3MEpPEHHUE,

SKCHEPHUMEHT, SKCIEPUMEHT,

MOJIEJTMPOBAHUE); MOJIEJTMPOBAHUE);

OK 01, OK 02, OK 04, OK

07,11K 3.3

Ymern:

- YMETb BBISIBIISITh
XapaKTepHble TNPU3HAKU U
B3aUMOCBSI3b U3YYEHHBIX
MOHATHI, MPUMEHATH
COOTBETCTBYIOIINE TMOHATHS
npu

OMUCAHUU CTPOCHUS U
CBOWCTB HEOPTAaHUYECKUX U
OpraHUYECKUX

BEILIECTB U UX MPEBPALICHUN;
BBISIBJISITH B3aUMOCBSI3b
XUMUYECKHUX 3HAHUM  C
NOHATUSIMU U
MpeJICTaBICHUSIMHU
€CTECTBEHHOHAYYHBIX
IPEJIMETOB;

JPyTUX

YMEET BBISBIATH
XapaKTepHble TNPU3HAKU U
B3aUMOCBSI3b U3YYEHHBIX
MOHATUH, TPUMEHSTh
COOTBETCTBYIOIINE TMOHATHS
npu

OMMUCAHUU CTPOCHUS U CBOWCTB
HEOPraHUYECKUX U
OpraHUYECKUX

BEILIECTB U UX MPEBPAILCHUI;
BBISIBJISITH B3aUMOCBSI3b
XUMUYECKHUX 3HAHUM  C
NOHATUSIMU U
MpeJICTaBICHUSIMHU
€CTECTBEHHOHAYYHBIX
IPEJIMETOB;

JPyTUX

JlaGopatopusbie 3ansaTus Ne 1-7
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OK 01, OK 02, OK 04, OK
07,1IK 3.3

YMETh HCIOJIb30BaTh
HAaVMEHOBAaHUSI XUMHYECKHUX
COECTMHEHNN
MEXIYHApOJHOTO COI03a
TEOPETUYECKON U
MPUKIIAJHON XUMHHU U
TPUBHUAJIbHBIC HA3BaHUS

yMeeT HCITOJIb30BaTh
HAaMEHOBAaHUS  XMMHYECKHUX
COCMHEHUN MEXITyHApOIHOTO
COr03a TEOPETUUECKOU u
MPUKIAAHON XUMHUHU M

TpUBHUAJIbHbIE Ha3BaHUs
BOKHEUIITNX BEIIECTB (ITHIICH,

[IpakTnueckoe 3anstue Ne 3

Ba)XKHEHIIINX BEIECCTB alleTUJICH, TJIMICPHH, (EHOII,
(aTHIIEH, alleTUIICH, dbopmanbaerum, YKCyCHast
TIIALEPUH, (EHOI, KUCJIOTa,  TJIMLMWH, YrapHbIA
dbopMmanbaerua, ykcycHas ras, YTJIEKUCIBIT ras,
KHUCJIOTA, TJWIWH, yrapHbId aMMMaK, TalleHasd M3BECTD,
ra3, yrieKuciblidi ras, HeraieHas U3BECTb,
aMMHUaK, raiieHas H3BECTb, | MUTbEBAasl CoJa M JAPYIrHUX),
HeraimieHas: HW3BECTb, COCTaBJISITh dbopMyIibL
IOUThEBaAss CoJa U ﬂpyrnx), HCOPraHHM4YCCKUX n
COCTaBISATH (OPMYIIbI OpraHUYECKUX BEIIECTB,
HCOPIraHUYCCKUX H YpaBHCHUA XUMHWYCCKHUX
OpPraHUYECKUX BEIECTB, peaxiui, OOBSCHATH ux
YpaBHCHUA XUMHUYCCKUX CMBICJI; IOATBCPKIATH
peakiuii, OOBACHATH HX XapaKTepHbIe XUMHUYECKHE
CMBICJI; TIOATBEPKJIAThH CBOMCTBA BEILIECTB
XapaKTepHble XUMHUECKHE COOTBETCTBYIOIIUMU

CBOMCTBA BEILIECTB HKCIIEPUMEHTAMH U 3aluCsMu
COOTBETCTBYIOIIUMU ypaBHEHHUI XUMHUYECKHUX
HKCIIEPUMEHTAMHU U 3aIUCSAMU | PEAKIIUN;

YpaBHEHUN XUMHUYECKUX

peaKuuii;

OK 01, OK 02, OK 04, OK

07,11K 3.3

- YMETh YCTAHABIUBATH yMeeT yctaHaBiauBarth | [Ipaktuueckue 3ansatust Ne 3,4
NPpUHAIIC)KHOCTD NPpUHATJIC)KHOCTD

M3YYEHHBIX M3YYEHHBIX

HCOPraHHMYCCKUX M HCOPraHHM4YCCKUX )41
OpraHMYECKHUX BEIIECTB K | OPraHMYECKUX  BELIECTB K
OIIpEACIICHHBIM KJIacCaM H OIIpCACIICHHBIM KJIaCCaM )41
rpynmnamM COEIUHEHUH, rpynmnam COEMHEHMI,

XapaKkTepU30BaTh UX COCTaB
n

Ba)KHEHIIIE CBOMCTBA;
OTIPENICTIATh BUIBI
XUMHUYECKHX CBSI3EH
(koBasieHTHasi, HWOHHAas,
MeTaIn4decKas,
BOJIOPO/IHAS), THIIBI
KPUCTA/UTHYECCKUX
pPEIIETOK  BEIIECTB;
KIIaCCU(PUITUPOBATH
XUMUYECKHUE PEAKIINH;

OK 01, OK 02, OK 04, OK
07,1IK 3.3

XapaKTCpHU30BaTb HX COCTAB
n

BayKHeEHIIIe CBOMCTBA;
OTIPENICTIATh BB
XUMHUYECKHX CBsI3eM
(koBasICHTHAaA, HMOHHA,
MeTaIn4decKas,

BOJIOPOHAS), THIIBI
KPUCTAUTHYCCKUX peueTox
BEIISCTB;

KIIaCCU(PUIINPOBATH

XUMHYCCKUE PCAKIIUU,
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- YMETh IJIaHUPOBATh U
BBITIOJTHATh XUMHUYECKHMA
AKCTIEPUMEHT (TIpEeBpaICHUs
OpPTaHMYECKUX  BEIIECTB
IpU  HarpeBaHUU,
NOJydeHHUEe STUIICHA U
W3yYEHUE €ro CBOWCTB,
KaueCTBCHHBIE PEaKIINH Ha
aNbJIETU/IbI, Kpaxmall,
YKCYCHYIO KHCJIOTY;
JeHaTypalus

OENKOB IMpHU HarpeBaHUH,
[[BETHBIE PEAKINH OEJIKOB;
MPOBOJIUTH PEAKIIUN HOHHOTO
oOMeHa, OIpeNIeNsATh Cpeay
BOJIHBIX PacCTBOPOB,
KaueCTBEHHbIE pEaKUUd Ha
cynedar-, kapboHaT- u
XJIOpUJI-aHUOHBI, HA KaTHOH
AMMOHHS;, pelIaTh
JKCIIEPUMEHTAJIbHBIE 3a/1a41
no temam "Mertamnel" u
"Hemeramis") B
COOTBETCTBUH C MPaBHIAMU
TEXHUKH 0€301TaCHOCTH TP
oOpalleHuy ¢ BEeIecTBaMu U
71a00paTOPHBIM
o0opy0BaHUEM;
MPEJICTABISITh  PE3yIbTaThI
XUMHUYECKOTO
OKCIIEPHMEHTA B
3allUCU  ypaBHEHUM
COOTBETCTBYIOIIMX PEAKLIMM U
(dbopMynupOBaTH BHIBOJIbI HA
OCHOBE 3THX PE3YJIbTaTOB;
OK 01, OK 02, OK 04, OK
07,1IK 3.3

dbopme

yMeeT IJIaHUpOBaTh U
BBITIOJTHATh XUMUYECKHMA
AKCTIEPUMEHT (TIpeBpaIeHUs
OpPTaHMYECKUX  BEIIECTB
OpU  HarpeBaHHUHU, OTyUYEHUE
OTHIIEHA W W3YYCHHE €ro
CBOMCTB, KaueCTBEHHBIC
peaKuy Ha allbJETUIbI,
Kpaxmall, YKCYCHYIO KHCIIOTY;
JeHATYpaIHs

OCJIKOB TIpM HarpeBaHUH,
[[BETHBIC PEAKIINH OEJIKOB;
POBOAUTDH PEAKIIUN HOHHOTO
oOMeHa, OTpeesaTh Cpey
BOJIHBIX PacTBOpPOB,
KaueCTBCHHBIC pEaKIUU Ha
cynbdar-, KapOOHAT- H
XJIOPU/I-aHUOHBI, HAa KATHOH
aMMOHHSL;, peliaTh
AKCIIEPUMEHTATBHBIC 33/1a4H
no temam "Mertamnel" u
"Hemeranns") B
COOTBETCTBUM C IpaBUIIaMU
TEXHUKN 0€30MaCHOCTH NpU
oOpalleHuu ¢ BeIeCTBaMHU 1
71a00paTOPHBIM
o0opyoBaHueM;
IPEJICTaBISTh PE3yIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTA
B ¢opme 3amucu
YpaBHEHUH
COOTBETCTBYIOUIUX PEAKIUN U
(dbopMyITHUpOBaTh BEIBOIBI HA
OCHOBE 3THUX PE3YyJIbTaTOB;

JlaGopaTtopusbie 3ansaTust Ne 1-7

- YMETh aHATTU3UPOBATH
XUMHYECKYI0 WH(OpMaIuio,
MOJTy4aeMyI0 U3 Pa3HbIX
HMCTOYHHUKOB (CpPEJICTB
MaccoBOW HMH(OpMaLUH,
CeTh

WNuTtepHeT u apyrue);

OK 01, OK 02, OK 04, OK
07, 11K 3.3

yMeeT aHaJTU3UPOBATh
XUMUYECKYI0  WH(pOopMaIuio,
NOJy4aeMylo U3 pa3HbIX
HMCTOYHHKOB (cpencts
MaccoBOW HMH(OpMAIUH, CETh
WNuTepHeT u apyrue);

[Ipaktuueckue 3anstust Ne 5, 6,
7

- YMETh MTPOBOJUTE PACUETHI
0 XUMHUYECKUM (opMyrIam
"

YPaBHEHUSM  XHUMHUYECKUX
peakuuii ¢
HCIIOJIb30BaHUEM
GUBMYECKUX  BEJIUYHH,

yMEeT TPOBOAUTH  PacUeTHI
0 XHUMHUYECKUM (popmynam
"

ypaBHEHUSM XUMHUYECKHUX
peakui C
UCIIOJIb30BaHUEM

(bU3UIECKUX BEJIMYWH,

[TpakTnueckue 3anstus Ne 1-15
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XapaKTepU3YIOIINX
BelleCTBa €
KOJINYECTBEHHOW CTOPOHBI:
Macchl, 00bemMa (HopMaIbHbIE
YCJIOBHSI) Ta30B,

KOJIMYECTBA  BEIIECTBA;
UCIIOJIb30BaTh  CUCTEMHBIE
XUMHUYECKHE 3HaHUS U
NPUHATUSA PEUICHUNA B
KOHKPETHBIX JKU3HEHHBIX

CUTyallusx, CBA3aHHBIX C
B€IICCTBAMHU H HUX
IMPUMCECHCHUEM,

OK 01, OK 02, OK 04, OK
07,11IK 3.3

XapaKTepU3YIOIINX
BEIIECTBA C
KOJINYECTBEHHOU CTOPOHBI:
Macchl, oO0bemMa (HOpMallbHBIC
yCIIOBUS) Ta30B, KOJWYECTBa
BELIECTBA; WCII0Ib30BAThH
CUCTEMHBbIE XUMHUYECKHE
3HAHUS JUTSt MIPUHSITUS
pelmieHni B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX,
CBA3aHHBIX C  BEIIECTBAMHU

U HUX IPUMCHCHUCM,

- YMETb COOJII0/IaTh MpaBHiIa
3KOJIOTUYECKH
[EJIECO00PA3HOTO MTOBEICHHUS
B OBITY U TPYJOBOM
JEATETbHOCTH B LENSIX
COXPAHEHHUsI CBOETO 3JJ0POBbS
U OKPYKaIOILEeH IPUPOTHON
Cpenpbl;

YYHUTHIBATH OMACHOCTh
BO3JIEHCTBYUS HA )KUBEIE
OpraHU3MbI OIIPEIeNIEHHBIX
BEILIECTB, TOHUMAasl CMBICI
MoKa3arelis IpeaesIbHON
JIOIYCTUMOM KOHILIEHTPALUK;
OK 01, OK 02, OK 04, OK
07, 11K 3.3

ymMeer coOmoaaTh
9KOJIOTUIECKU
[EJIeCO00Pa3HOTO MOBEACHHUS B
OBITY u TPYyIOBOM
JeSITeIbHOCTH B EJSIX
COXpaHEHHsSI CBOETO 3I0POBBS
U OKpYXKAaWIIEeW MPUPOAHOU
Cpenpl;

IpaBuia

YUUTHIBATH OITACHOCTH
BO3JICHCTBU Ha JKUBLIE
OpraHU3MBI OTpeICTICHHBIX
BEIIECTB, IIOHUMas  CMBICH
MOKa3aTelst MpeaeIbHON

JIOTTyCTUMOM KOHIICHTPAIUH;

VYerHbiit onpoc no Teme 8.1
[TpakTnueckue 3anstus Ne 8, 16

- YMETh PUMEHSTh 3HAHUS
00 OCHOBHBIX JTOCTYITHBIX
METO/IaX MTO3HAHUS BEIICCTB
1 XUMUYECKUX SBJICHUHN (1151
00yJaromuxcs ¢
OTpaHUYCHHBIMHU
BO3MO>KHOCTSIMU 3/10POBbS1);
OK 01, OK 02, OK 04, OK
07,1IK 3.3

yMeeT MPUMEHSATh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX
METOJIaX ITO3HAHUS BEIISCTB U
XUMUYECKHX  SIBJICHUN  (1Jis
00yJarmuxcs C
OTPaHUYCHHBIMHU
BO3MO>KHOCTSIMU 3/10POBbS1);

YerHblii onpoc no teme 1.1.

- YMETh UCIOIb30BaTh
penibe(hHO TOYCUHYIO CUCTEMY
o6o3nauennii JI. bpaitns nis
3aMUCH XUMHUYECKHX (HOpMYIT
(st cnenpIx U
C1a00BUIAILINX
oOydJaronuxcs);

OK 01, OK 02, OK 04, OK
07,TIK 3.3

YMEET UCTIOIb30BaTh PEIbePHO
TOYCUYHYIO CUCTEMY
ob6o3znauennii JI. Bpaitnsa nms
3aMACH XUMHUYECKUX (QopMys
(st cmenbIX ¥ CaboBHIAIINX
oOyJaromuxcs);

Ycerabiil onpoc o teme 1.2.

- YMETb IUIAaHUPOBATh U
BBITNOJIHATh XUMUYECKUI
JKCIIEPUMEHT;

OK 01, OK 02, OK 04, OK

yMeeT  IUIAHUPOBATh U
BBINOJIHATh XUMUYECKUH
IKCIIEPUMEHT;

JlaGopatopusbie 3ansaTus Ne 1-7
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07,11IK 3.3

- YME€Tb NMPOTHO3UPOBATb,
aQHAJIM3UPOBATh U OLICHUBATH
C TTO3UIHMI DKOJIOTHYESCKOM
0€e30I1acHOCTH

IIOCJIEACTBUSL  OBITOBOM W
MPOU3BOACTBEHHOMN
JIESITEILHOCTH  YeJIOBEKA.
OK 01, OK 02, OK 04, OK
07,1IK 3.3

yMeeT MPOTHO3UPOBATH,
aHaJM3UPOBATh M OIEHUBATH C
MMO3UIH 9KOJIOTHUECKOM
0€e30I1aCHOCTH [IOCJIEACTBUSL
OBITOBOM Hu
MPOU3BOACTBEHHOMN
JEITEILHOCTH  YeJIOBEKA.

Vel onpoc no Teme 8.1
[TpakTnueckue 3anstus Ne 8, 16

NmeThb nipeacraBieHue:

- UIMETh TIPEJICTABICHUE O
XUMHYECKON COCTaBIISIOIICH
€CTECTBEHHOHAY4YHOU
KapTUHBI MHUpa, pOJIU
XUMHUHU B TO3HAHUU
SBJICHUW TNPUPOIBI, B
(GhOPMUPOBAHUH MBIIUICHHUS
U KyJIbTYphl TUYHOCTH, €€
(byHKIMOHATBHOM
TPaMOTHOCTH, HEOOXOIUMOMN
JUTSL PEIICHUST TIPAKTHYECKUX
3aJa4 U 3KOJOTUYECKH
000CHOBaHHOTO

OTHOUICHHSI K CBOEMY
3I0POBBIO U IPUPOJHOM
cpene;

OK 01, OK 02, OK 04, OK
07,11K 3.3

UMEET MPEACTABICHUE O
XUMHUYECKON COCTaBIISIOICH
€CTECTBEHHOHAY4YHOU
KapTUHBI MHUpPa, POJIU XUMHH
B IIO3HAHHH

SBJICHUWA TMPUPOMABI, B
(GbOpMUPOBAHUN MBIIUICHUS U
KYJIbTYpbI INYHOCTH, €€
byHKIMOHATBHOM
TPaMOTHOCTH, HEOOXOIUMOM
JUTSL PEIICHUST TTPAKTHYECKUX
3a7a4 U DKOJOTHYECKHU
000CHOBAaHHOI'O

OTHOIIICHHUS K CBOEMY
3JI0POBBIO U TIPUPOJIHOM cperie;

VYcrabiil onpoc mo teme 1.1,
ITpakTnueckue 3anstus Ne 1, 2
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