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PaBouas nporpamMma paspaboTaHa B COOTBETCTBHM ¢ TpeOOBaHHAMH:

- depepanpHOro rocygapcTseHHoro ofpasoBaTenbHOTO —CTaHaaprta cpendero  ofiuero
obpazoBanus, yTeepiaeHHoro npukazom Munobprayki Poccum ot 17 max 2012 Ne 413
(3aperncrpuposannoro MunucrepctBom rocTHimn Poccuiickoit ®epepatmun 7 wmiona 2012,
perscTpanHoHHbli Ne 24480);

- (dQenmepankHOTO rocyJapcTBEHHOTD o0pazopaTensHOTO CTaHJapTa  CpEIHEro
npodeccHoHankHoro obpaloraHua mo cmeunansHocTH 21.02.01 PazpaboTka W akcnmyaTaius
HehTAHBIX H Ta30BBIX MECTOPOKIeHHH, yTBepaaéHHoro [IpukazoM MHHHCTEpCTBa TPOCBEIEHHA
Poccufickoit @enepanu ot 8 Hosdpa 2023 roga Ne 833 (3aperncrpuposan B Muniocre PO or 04
nexabpsa 2023 rona, perucTpanuoHHE Ne76249);

C y4eToM:

- MenepaneHoii obpazoBaTenEHOH NporpaMmel cpeHero o0mero oOpajloBaHHA, YTBEPKIEHHOM
[Tpukazom Munuctepcrsa npocsetienua PO or 18.05.2023 Ne 371 (3aperucrpdpoBaHHOIO
Munncrepereom roctunmn Poccuiickoit @enepanuy 12 wrons 2023, peructpannosseiii Ne 74228);
C YYEeTOM:

- npuMepHoil paboueil nporpamMmel o6meoOpazoBaTebHOW JAHCUHILTHHBEL «XHMHAR JUIA
npodeccHonansHBIX 00pazopaTeIBHEIX OpraHH3alki, yTRepXIeHHOH Ha 3aceJanun Cosera mo
OIICHKE COMCpHaHHA W KadecTBa NMpHMEpHBIX pafouux mporpamw oOmeoOpazopaTenbHOrO H
CONHANBHO-TYMaHHTAPHOTO I[HKIOB cpefHero npodeccHoHansHOro obpasoBaHud, MpoTokoa Ne
14 ot 30.11.2022 / onobpentoii sacemanneM Ilegaroruueckoro copeta OI'BOY IO UPIIO,
npotoxo Ne2( ot «15» aerycra 2024,
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1. OBIIAS XAPAKTEPUCTUKA OB[[[EOBPA3OBATEJII)HOI71 JUCIHUITINHBI
OVJI. 07 XUMUSA

1.1. Ilespb u MeCTO IMCUMILIMHBI B CTPYKTYpe oOpa3oBaTteibHoil nporpammsl CIIO

enp nmuCHUIUIMHBI (OPMUPOBAHWE CHCTEMBl XWMUYCCKUX 3HAHUW KaK BaKHEHUIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIEC MOHITHS,
(dyHIlaMEHTAJIbHBIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHHE W TOHUMAaHUE
CYLIHOCTH JIOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOI0 XapakTepa, O3HAKOMIICHHE C MCTOpUEH HX
pa3BUTHS U CTAHOBJICHUS;

q)OpMI/IpOBaHI/IC H Pa3BUTUC Hpe,I[CTaBJ'IeHI/Iﬁ O HAYYHBIX MCETOAAX IIO3HAHUS BCHICCTB U
XUMHNYCCKHX pCaKI_[I/Iﬁ, HeO6XOI[I/IMI>IX JJIA HpI/IO6peTCHI/I${ YMCHI/Iﬁ OPUCHTHUPOBATLCA B MUPC BCIICCTB U
XHUMHUYCCKUX ﬂBJIGHPIfI, HMCIOIIUX MCCTO B IIPpUPOJC, B HpaKTI/I‘-IeCKOf/'I n HOBCGHHGBHOﬁ KH3HH,

Pa3BUTHEC YMGHI/Iﬁ U CIocoOoB ACATCIIBHOCTH, CBA3aHHBIX C Ha6J'IIOI[eHI/ICM U OOBSCHEHHEM
XUMHYCCKOI'O OKCIICPUMCHTA, CO6JIIO[[€HI/I€M ImpaBuJI 0e301acHOTO 06paHICHI/I$I C BCIICCTBAMU.

ajanTanys OoOydYaroUIMXCs K YCIOBHSM JMHAMMYHO pa3BUBAIOLIErOCs MUpa, (HOpMHUpPOBaHHE
UHTEJJIEKTYaJIbHO ~ Pa3BUTOM  JMYHOCTH, TOTOBOM K CaMo0Opa3oBaHHUIO, COTPYIHHUYECTBY,
CaAMOCTOSITEJIbHOMY TPHUHATHIO T'PAaMOTHBIX pEIIEHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYaLUsX,
CBSI3aHHBIX C BELIECTBAMM U UX IPUMEHEHHUEM;

¢dopmupoBaHre y OOYHYaIOLIMXCSl KIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHLUH), MMEIOLINX
YHUBEpCaJIbHOE 3HAUEHHUE JJIS PA3JINYHBIX BUJIOB JAEATEIBHOCTU: pelIeHHs MpolieM, OUCKa, aHaIu3a
1 00paboTKH MHPOPMAIMH, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS OTIbITa AESITEIbHOCTH, KOTOpasi 3aHUMAaET
Ba)XHOE MECTO B MO3HAHUHU XMMMH, a TAKXKe JUI OLEHKH C MO3UIMH 3KOJIOrmyeckoi 0e30macHOCTH
XapakTepa BIHUSHUS BEIIECTB U XUMUYECKUX MIPOLIECCOB HAa OPraHU3M UYeJIOBeKa U IPUPOAHYIO CPELY;

pa3sBUTHE IO3HABATEJIBHBIX MHTEPECOB, HWHTEJUIEKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH
oOyyaroluxcsi: ClocoOOHOCTH CaMOCTOSITENIbHO PUOOpETaTh HOBbIE 3HAHMSI 10 XUMHUU B COOTBETCTBUU
C KM3HEHHBIMHU MOTPEOHOCTSMHU, HCIOJB30BaTh COBPEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJOTHH IS
MOKMCKA U aHaIn3a y4eOHON 1 Hay4yHO-TIONYJIpHONW HH(OPMAaLU XUMUYECKOTO COAEepHKAHMS;

dbopMUpOBaHHE U pa3BUTHE y OOYYAIOIIMXCS ACCOIMATHMBHOTO W JIOTMYECKOTO MBIIUICHUS,
Ha0II0IaTEIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPBIE 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH, NPHU
MJIJAHUPOBAHUU U MPOBEJECHUN XUMUYECKOTO HKCIIEPUMEHTA;

BOCITUTAHUE y OOyYaArOMIMXCS YOKIEHHOCTH B TYMAaHUCTUUECKOW HAIPABICHHOCTH XMMHH, €€
BOKHOW POJIM B PEIIEHUH TJIOOAIBHBIX MPOOJIEM PAMOHAIBHOTO MPUPOIOTIOIB30BaHUS, TOTTOTHEHUS
OHEPTeTHYECKUX PECYpPCOB U COXpPAHEHHS MPUPOJHOTO PAaBHOBECHUS, OCO3HAHUS HEOOXOIUMOCTHU
OEpeKHOTO OTHOIIEHUS K IPUPOJIEC U CBOEMY 3/I0POBBIO, a TAKXKE IPHOOPETEHUS OIBITA UCTIOIb30BAHUS
MOJYYCHHBIX 3HAHWUU ISl IPUHATHUS TPAMOTHBIX PELIEHUNM B CUTYalHsIX, CBA3AHHBIX C XUMUYECKUMU
SIBJICHUSIMHU.

O6meo6pazoBaTenbHas JUCIUTUIMHA XUMHS SIBISIETCST 00s13aTEIFHOM YacThi0 0011e00pa30BaTeIbHOTO
uKIa oopasoBarenbHoii mporpamMmel B cootBeTcTBUU ¢ @T'OC CIIO no cnenmansaoctu 21.02.01
Pa3paboTka u skcruTyaTarus HeTSHBIX U Ta30BBIX MECTOPOXKICHHIMA



1.2. Ilnanupyemble pe3yabTAThl OCBOEHHS TUCHUILINHBI

[TnanupyeMble pe3ynbTaThl OCBOCHHS 00IIe00pa3oBaTEIbHON JAUCIUIUIMHBI OMPEACTSIOTCS B
cootBercTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO. Ocoboe 3HaUYCHHE NUCIMIUIMHA UMEET MPH
dhopmupoBannu u pazsutuu OK u I1K.

B pesynbrare ocBOCHUS AUCIUIIINHBI 00YyUAIONUICS TOJDKEH:

Koa n Ilnanupyembie pe3yJbTaThl 0CBOECHHS M CUMUILINHBI
HAHMMEHOBaHHe
¢opmupyembIx O0mue JducuMnimHapHbie
KOMIIeTeH M i

- BJIAJIETh CUCTEMON XUMHUYECKHX 3HAHWH,
KOTOpasl BKJIIOYAeT: OCHOBOIIOJIATaloIINe
HNOHATHS  (XMMHUYECKHIl JJIEMEHT, aToM,
9NIEKTPOHHAss 06onoYka atoma, s-, p-, O-
JJIEKTPOHHBIE OpOMTanM aToMOB, HOH,
MOJIEKyJIa, BAJICHTHOCTb,
JIEKTPOOTPHULIATEIEHOCTD, CTENEHb
OKHCJICHHS, XHMMHYECKas CBs3b, MOJIb,
MOJSIpHAsT ~ Macca, MOJSPHBIH ~ 00BeM,
YIJIEPOIHBIA  cKeneT,  (yHKIMOHAIbHAS
Tpynmna, paaukajg, H30Mepus, H30Mephl,

B yacTu Tpyn0BOro BOCIIMTAHUS:

- TOTOBHOCTh K TPYyIdy, OCO3HAaHUE IICHHOCTH
MacTepcTBa, TPYI0Ir0ue;

- TOTOBHOCTh K AaKTHBHOW JEATEIHHOCTHU
TEXHOJOTMYECKON u COLIMATIbHOM
HAIPaBJICHHOCTH, CIOCOOHOCTh HHUITUHPOBATH,
TUTAHUPOBATh W CaMOCTOSTENFHO BHITIOJNHATH
TaKyIo e TCIHHOCTD;

- HHTEpeC K Ppa3THIHBIM chepam
npo¢eCCUOHANBHOM JCSITeIBHOCTH,

OBnajieHHe  YHHMBEPCAJIbHBIMH  Y4EOHBIMH

o TOMOJIOTHUYECKUI pan, TOMOJIOTH,
MO3HABATEJILHBIMU JIEHCTBUAMU:
o : YTJI€BOAOPOIBI, KHCJIOPOJ- U
a) 6a30BbIC JIOTUUECKHE ICHCTBHS:
a30TCcoAepKalIne COEIIHEHUS,
- CcaMOCTOATENIbHO  (OPMYJIHpPOBaTH U
OMOJIOTUYECKH aKTUBHEIE BEIlleCTBa
aKTyaJM3UpOBaTh MMpo0JIeMy, paccCMaTpUBATh €€
) (yrneBoasl, OKUpBI, O€JKH), MOHOMED,
BCECTOPOHHE;
. MOJIUMED, CTPYKTYpHOE 3BEHO,
- YCTaHABIMBAaTh CYIIECTBEHHBIH NPHU3HAK WIH
BBICOKOMOJIEKYJISIPHBIC COeMHEHUS,
OCHOBAHHMS /ISl CPaBHEHUS, KIacCUpUKAMK U
KpHCTaJUTNIecKast penierka, THIIBI
0000111EHNS; .
XMUMHUYECKUX  peaknuid  (OKHCINTEIHHO-
- ONpeAeNATh WEIH JeSATENbHOCTH, 3a1aBaTh
BOCCTaHOBHTEIIbHEIE, 9K30-1
OK 01. Beibupats napaMmeTpsl U KPUTEPUHU UX JOCTHKECHHUS;
SHAOTEPMHYECKHE,  pPEeakIMH  HOHHOIO
CHOCOOBI pelIeH s - BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEYHS B
oOMeHa), pacTBop, 3JIEKTPOJIMTHI,
3a1adq paccMaTpUBaeMBIX SBJICHUSAX;
. HE3JIEKTPOJIUTHI, AIIEKTPOIUTHIECKAS
npodeccoHaIbHON - BHOCHTh KOPPEKTHBBI B JESTEIbHOCTb,
JUCCOIIMAITHS, OKHCIIUTEIb,
JeSITeIbHOCTH OIICHUBAaTh COOTBETCTBHE PE3YJIHTATOB IIEIISM, o
z BOCCTAHOBUTENb, CKOPOCTh XUMHYECKON
IIPUMEHHUTEIBHO K OIIEHUBATh PUCKH MOCIEACTBUH AEATEIBHOCTH;
peaxIyy, XUMHYECKOe PaBHOBECHE), TCOPHHU
Pa3IMIHBIM - pa3BHUBaTh KpPEAaTHBHOE MBIIIJICHHE TIPU
W 3aKOHBI (TEOpPHS XMMHYECKOTO CTPOSHHMS
KOHTEKCTaM pELIeHNH ) KU3HEHHBIX Po0IIeM
~ . oprannueckux Bemects A.M. byrtaeposa,
0) 6Ga30BBIE HCCIIEIOBATENBCKHE ICHCTBHS: .
TEOpHUsI BIEKTPOIUTHIECKOW HCCOIMAIINH,
- BJIAJIETh HaBbIKAMHA yueOHo- 9
N . | mepuoguueckuit 3akon .M. Menneneesa,
UCCIIE0BATEIbCKON u IIPOEKTHOM
3aKOH COXpaHEHHUS Macchl),
JIeSITEIbHOCTH, HaBBIKAMU paspelieHus .
3aKOHOMEPHOCTH, CHUMBOJIHMYECKUI  A3BIK
npooeM;

XUMHH, (paKTOJ'IOFI/I'-IeCKI/Ie CBCACHUS (0]
CBOMCTBAaX,  COCTaBe,  IOJyYEHUU U
0€30IacHOM HCIIOJIL30BAHUH  Ba)KHEHMIIIMX
HeOpFaHI/I‘IeCKI/IX nu OpFaHI/I‘{eCKI/IX BCIIICCTB B
ObITYy W  TPAKTHYECKOH  JeATEILHOCTH

- BBIABIIATH NPUYNHHO-CIICACTBEHHBIE CBS3U U
aKTyaJIM3HpOBATh 3aJ7]ady, BBIIBUTATH THIIOTE3Y
€e pemeHHs, HaXOAWTh AapryMEHTHl I
JIOKa3aTeNbCTBA CBOMX YTBEpPXKICHHH, 3a1aBaTh
napamMeTpsl ¥ KPUTEPUH PEIICHHUS;

YCJIOBCKaA,
- AHAJIM3UPOBATH NOJYUCHHBIC B XOJC PCIICHUA >

- YMETb BBIABJIATH XaPAaKTCPHBIC IPU3HAKHU U
3a/1a4u pe3yJbTaTbl, KPUTUYCCKU OLICHHUBATH UX o

B3auUMOCBA3b H3YYCHHBIX MOHATHUH,
JAOCTOBCPHOCTL, NPOrHO3UPOBATH U3MCHCHUC B

MNPUMEHATL COOTBETCTBYIOIIUC NOHATUSA IPU
HOBBIX YCJIOBHAX, o

OIIMCaHHNH CTpPOCHU u CBOHMCTB

- YMETh NEPEHOCHUTD 3HAHUS B ITO3HABATEIEHYIO
U TIPaKTHYECKYI0 00IaCTH KUZHEACATEILHOCTH;
- yMeTh HMHTETPUPOBATH 3HAHMUS M3 Pa3HBIX
MIPEeIMETHBIX 00IacTel;

- BBIIBUraTh HOBBIC HJEH, [peIararh
OPHUTHHAJIBHbBIE MTOJXO/Ibl M PEIICHHS;

HEOPTaHMYECKUX M OPTaHHYCCKIX BENIECTB U
WX TIPEBpAIlCHHIA; BBIABIATH B3aHMMOCBS3b
XAMHYECKUX 3HAHUH C TOHATHSAMH U
MIPEICTaBICHUSIMU JIPYTHX
€CTeCTBEHHOHAYYHBIX IIPEIMETOB;

- yMeTh WCIIONIb30BaTh HAMMEHOBAHUS




- CITIOCOOHOCTH MX HCIIOJIb30BAHUS B
MTO3HABATEIHLHOU U COLMATIbHOM MPAaKTUKE

XUMHMYECKHX COCIMHEHMH MEXIYHapOIHOTO
C0103a TEOPETUYECKOMN M MPUKIIAJTHON XUMHUHU
U TpUBHAIbHBIE HA3BaHWA BAKHEHIINX
BEIIECTB (STHWJICH, aleTWICH, TJIHIEPHH,
(eHon, GopManpaeTua, YKCycHas KHCIIOTa,
TJIMLKH, YrapHbI ra3, YIVIEKHCIBIA Ta3,
aMMHUaK, TallleHas W3BECTb, HeETalleHas
U3BECTh, TIMThEBAs coja U JAPYIHX),
COCTaBJIATh (POPMYNBI HEOPraHMYECKUX U
OpraHUYECKUX BEIIECTB, ypaBHEHUS
XMMHUUYECKHUX PEaKIil, O0BSCHATH UX CMBICIT;
MOJTBEPKAATh XapaKTepHble XHMUYECKUE
CBOWCTBAa  BEUIECTB  COOTBETCTBYIOLIMMHU
9KCIIEPUMEHTAMH M 3alHCSIMH ypaBHEHHH
XUMHUYECKUX PEaKLMii;

- YMETh YCTaHaBIMBaTh IPHHAAICKHOCTH
N3yYECHHBIX HEOPraHUYECKUX "
OPTaHWYECKUX BEIIECTB K OIpPEICICHHBIM
KjaccaM W TpynmaM — COEAMHEHHH,
XapaKTepU30BaTh UX COCTaB U BaKHEHIIHE
CBOﬁCTBa; OMpPCACIIATh BHUIALBI XUMHUYCCKUX

cBsizel (KoBaneHTHas, HOHHAs,
MeTaJllIn4ecKasi, BOJIOPO/IHAS), THIIBI
KPUCTAJIMYECKUX  PEIIETOK  BEIEeCTB;

KIIaCCH(UIIIPOBATH XUMUICCKUE PEAKITHM;

- chopMupoBaTh  TpPEACTABICHUSA: O
XHMHAYECKON COCTAaBJISIOIICH
€CTeCTBCHHOHAYYHOW KapTHHBI MHpA, POIU
XAMHU B TIO3HAHWW SIBICHUW TPHUPOIBI, B
(hOpMHUpPOBAaHUM MBIIUICHUSI W KYJIBTYPHI
JINYHOCTH, ee G yHKIIMOHATBHON
TPaMOTHOCTH, HEOOXOJUMOU IJIsl pelIeHHS
MPAaKTUUECKUX 3a/ad W JKOJOTHYECKH
00OCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U TPUPOTHOM cpejie;

- YMETh POBOJIUTH PACUETHI [0 XUMHUUECKUM
dbopMyTaM W yYpaBHEHUSM XHUMHYECCKHX
peakumii ¢ WCIONB30BaHUEM (UIUICCKUX
BEJIMYUH, XapaKTCPU3YIOIINX BEIISCTBA C
KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa
(HOpMaybHBIE YCJIOBHS) Ta30B, KOJIMYECTBA
BEIIIECTBA, HCIIO0JIH30BaTh CHCTEMHEIE
XUMUYECKHUE 3HAHUS JIJISI TPUHSITHS PeIISHUI
B KOHKDETHBIX IKM3HCHHBIX CUTYaIlUsX,
CBSI3aHHBIX  C  BEIIECTBAMH M  HX
TIPUMEHEHHEM

OK 02.
HUcnons3oBath
COBpPEMEHHBIE
CpeaCTBa IIOUCKA,
aHau3a u
HHTEPIIPETALUH
nHpOPMALIUHU ’
nHGOPMALMOHHBIE
TEXHOJIOTUH IS
BEITIOJTHEHUS 33124
npodeccuoHaTLHOM
JeSITeTbHOCTH

B ob6nacti meHHOCTH HayYHOT'O IO3HAHUS:

- c(hopMHPOBAHHOCTH MHPOBO33pEHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HayKH M OOIICCTBCHHOW IPAKTHUKH,
OCHOBaHHOT'O Ha JIAajore KYJIBTYD,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MUDE;

- COBEPIIECHCTBOBAHNE S3BIKOBOM u
YUTATEJIbCKOM  KyJbTYypbl  Kak  CpeICTBa
BBaHMOHCﬁCTBHH MCXIY JTIOAbMHU W TIO3HAHUA
MHpa;

- OCO3HaHME LIEHHOCTU HAY4YHOMU IEATEIbHOCTH,
TOTOBHOCTb  OCYIUECTBISITh  NPOEKTHYIO U
HCCIIEN0BATENBCKYIO JIEATEIbHOCTh
VHJWBHUYyaJIbHO U B IPYIIIE;

- YMETH IIJTaHUPOBATH )5 BBIITOJIHATH
XAMHWYECKUHA HKCHEPUMEHT (TpeBpaICHUS
OPraHMYeCKUX BELICCTB MNPH HArPEBaHUH,
NONyYeHHE OTHICHa M H3YYCHHE ero
CBOMCTB, KauyeCTBEHHbIC  pEaKUUH Ha
aNbJCTHbI, KpaxMall, YKCYCHYIO KHCIIOTY;
JeHaTypalusi OeNKOB INpU HArpeBaHUH,
LBETHbIE pEaKUUH OCNKOB; MPOBOIUTH
pEaKIWl HMOHHOTO OOMEHa, OINpeaesTh
Cpemy BOJHBIX PacTBOPOB, KadeCTBEHHBIC
peakiuu Ha cynbdar-, KapOboHAT- U XIOPHI-
AQHWOHBI, HA KATHOH aMMOHHS; pEUIaTh
IKCIIEPUMEHTANIbHbIC 33Jaydl [0 TeMaM
"Meramisr" u "Hemeramibr") B
COOTBETCTBHM C MpaBWIAMH  TEXHHKH
0e301acHOCTH pu oOpareHnn c




OBilazieHHe  YHHMBEPCAJIbHBIMH  Y4COHBIMH
NI03HABaTEJILHBIMU ACHCTBHAMM:

B) pabota ¢ nHpOpManneit:

- BJIQJICTh HAaBBIKAMH IOJTYYCHUS MH(POPMaLUH
U3 HCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSATEIBHO
OCYIIIECTBIIATD IOUCK, aHAJIN3, CHCTEMATH3ALHIO
U HHTEpIpeTandio HHGOPMAIMU Pa3IHYHBIX
BUJIOB U (hopM IpecTaBiIeHNUS;

- CO371aBaTh TEKCTHl B PA3IMYHBIX (opMaTax c
YYETOM Ha3Ha4YeHHUsl WHPOpMalUU M IeJICBOH
ayJAMTOPHH, BBHIOMpas ONTHUMAIBHYIO (opMy
NPE/ICTABICHUS U BU3YyalU3alluHy;

- OLEHMBaTh JOCTOBEPHOCTb, JIETMTHMHOCTD
UHGOPMALH, €€ COOTBETCTBUE IPABOBHIM H
MOPAJILHO-3THYECKUM HOpMaM;

- HCIIONIb30BaTh CPeACTBa WH(YOPMALIMOHHBIX H
KOMMYHUKAIMOHHBIX TEXHOJOTHH B pEIICHHH

KOTHUTHBHBIX, KOMMYHHKATHBHBIX 5§
OpTaHW3aIl[MOHHBIX 337ad C COONIOJECHHEM
TpeOoBaHUit PrOHOMHMKH, TEXHUKU

0€301acHOCTH, THIHEHBI, PecypcocOepeKeHusl,
NpPaBOBBIX W OTHYECKUX  HOPM, HOPM
HH(POPMALMOHHOM 0E€30MaCHOCTH;

- BJIaJIcTh HaBBIKAMH PACIIO3HABAHUS U 3aLUTHI

HHPOpPMAINH, HHPOPMAINOHHONW OE30MaCHOCTH
JIMYHOCTH,

BELIECTBAMU u J1a00paTOPHBIM
000pyIOBaHUEM; TIPEIICTABIATh PE3yIbTaThI
XMMHYECKOTO JKCIIEpUMEHTa B  (opme
3allCH  ypPaBHEHHWH  COOTBETCTBYIOIIUX
peakiuii u QopMynIHpoBaTh BBIBOABI HA
OCHOBE 3THX PE3YJIbTATOB;

- YMEThb AaHAJIM3HUPOBATH XUMHUYECKYIO
nHpopMaNnIo, TONy4aeMyl0 M3 pas3HBIX
HUCTOYHUKOB (cpencts MaccoBOM
nHdopmanny, cet IHTEpHET U Apyrue);

- BJIaJIeTb OCHOBHBIMU METOJAMU Hay4YHOI'O
MO3HAHUS BEIIECTB U XUMHUECKUX SBICHUN
(mabnmrofieHue, U3MEpEHHe, SKCIEPUMEHT,
MOJIETHPOBAHHE);

- YMETB IIPOBOAUTH PACUETHI 10 XUMHIECKUM
dopMynaM ¥ ypaBHEHHSM XHMHUYCCKHX
peaKkuuil ¢ HCHOJIB30BAaHUEM (HH3HIECKUX
BEJIMYMH, XapaKTepU3YIOIINX BEIIECTBA C
KOJINYECTBEHHOW CTOPOHBL: Macchl, 00beMa
(HOpMasbHBIE YCIOBHS) Ta30B, KOJIMYECTBA
BEIIIECTBA; HCTIOJIb30BaTh CHCTEMHEIe
XMUMHUYECKHE 3HAHUSA JUI IPUHATHUS PeLICHUN
B KOHKPETHBIX JKM3HEHHBIX CHUTYalUsX,
CBA3aHHBIX C  BeIeCTBAMH U  HX
MIPUMEHEHNEM

OK 04. D¢ddexruBHO
B3aMMO/ICHCTBOBATh
u paboTath B
KOJUICKTHBE U
KOMaH e

- TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITENIBHOCTH U CaMOOIIPENIEICHHUIO;
-OBJIaJICHHE HaBBIKAMH yaeOHo-
HCCIIEIOBATENbCKOM, IPOEKTHOW U COLMAIbHOU
JIeATEIIbHOCTH;

Ognagenue YHHUBEPCAJIbHBIMH
KOMMYHHUKATUBHBIMU JICHCTBHUSIMH:

0) coBMeCTHas JAesITeIbHOCTD:

- TIOHMMAaTh ¥ WCIOJb30BaTh MPEUMYIIECTBA
KOMaHJHOH M WHANBUIYaJIbHONW PabOTHI;

- MPUHUMATH I1IeJTM COBMECTHOM JeATeIbHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH AECUCTBUSA
0 €€ JOCTKEHHUIO: COCTABIIATh TUIaH JEHCTBHM,
pacopeneniar pojad C  YYETOM  MHEHUH
Y4aCTHUKOB o0Cyx)naTh pe3ynbTaThbl
COBMECTHOH paboTHI;

- KOOpDJMHHPOBATh M BBHIMOJIHATH pPadOTy B
YCIIOBUSX  pPEajbHOro,  BHUPTYyaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBYSI,

- OCYIIECTBJISATh TMO3UTHBHOE CTPATETHYECKOE
MOBE/ICHNE B PAa3INYHBIX CUTYAIHSIX, POSIBIAT
TBOPYECTBO u BOOOpaXXeHNeE, OBITH
WHUIIMATUBHBIM

OBnazieHue YHUBEPCAJIbHBIMHU PETYJISTUBHBIMHU
JIEUCTBUAMU:

I') IPUHATHE ceOs U IPYTHX JIOACH:

- IpPUHUMATh MOTHUBBI W apPryMEHTBHI JAPYTUX
B1120)) ()7 npu aHam3e pe3ynbTaToB
TS TEILHOCTH;

- IpU3HABATH CBOE MPABO M IIPABO IPYTHX JIOACH
Ha OIIMOKWU;

- pa3BUBaTh CIIOCOOHOCTH IOHUMATh MHP C
TTO3UIIMH IPYTOTO YEJIOBEKa;

- yMeTh IIJJAHHPOBaThb M  BBIIOJHATH
XUMHWYECKHH JKCHEPUMEHT (TpeBpaIleHUs
OpPraHMYECKUX BEIIECTB MpPU HarpeBaHHH,
HOJNydYeHUE OTHICHA M U3ydEHHE €ro
CBOWCTB, KAueCTBEHHBIE pEaKIMH Ha
JIBJICTUABI, Kpaxmall, YKCYCHYIO KHCIIOTY;
JieHaTypanusi O€JKOB TIPHM  HAarpeBaHHH,
LBETHBIC pEaKkIMH OENKOB;, IPOBOJHUTH
peakuMy HMOHHOTO OOMEHa, ONpeNeNsITh
Cpely BOIHBIX PacTBOPOB, KadECTBEHHbBIE
peakuuu Ha cyibdaT-, KapOOHAT- ¥ XJIOPHI-
AQHWOHBI, HAa KaTHOH aMMOHHS; peIIaTh
SKCHEpUMEHTANbHBIE 3aJa4d 10 TeMaM
"Mertasmisr" u "Hemerammsr") B
COOTBETCTBHM C MpaBHJIAMH  TEXHUKHU
6e3omacHOCTH pu obpameHnn c
BELLECTBAMU u 1a00paTOPHBIM
000pyI0BaHNEM; TIPEJICTABIATh PE3yIbTaThI
XMMHUYECKOTO JKCIIepUMEHTa B  (opme
3allUCH  ypPaBHEHUH  COOTBETCTBYIOLIMX
peakuuii ¥ (OpPMYyIMpPOBaTH BHIBOABI Ha
OCHOBE ITHX PEe3yJIbTaTOB

OK 07.
ConeicTBOBaThH
COXPaHCHHIO

B 00acTi 9KOJOrHYECKOro BOCIUTAHUS:
- c(OpMHUPOBAHHOCTH 9KOJIOTUYECKON
KyJIbTYpBl, MOHUMAHHE BIUSHUS COLUAIBHO-

- chopMupOBaTH  MPEICTaBICHHUS: O
XHMHAYECKON COCTaBIISIOIICH
€CTEeCTBEHHOHAYYHOW KapTHUHBI MHpPA, POJIH




OKpPYKaroIIeH Cpesbl,
pecypcocOepexeHHIo,

SKOHOMHUYECKHUX TPOLECCOB HAa COCTOSHUE
MIPUPOJTHOM M COLMAIIBHOW CpeIbl, OCO3HAHHE

XVMMHU B TO3HAHWU SIBICHHH TMPHPOJBI, B
(hOpPMHUPOBAHNN MBIIUICHUSI W KYJIBTYPHI

NIPUMEHSATH 3HAHHS r100aIbEHOTO Xapaxkrepa 9KOJIOTHYECKHUX | JINYHOCTH, ee (yHKIIMOHATHHOM
00 M3MEHEHNHN npobieM; TPaMOTHOCTH, HEOOXOOUMOH I pPEeIIeHUS
KimmMaTta, IPpUHITATIBI - INTAHUPOBAHUE U OCYHIECCTBIICHUE HeﬁCTBHﬁ B | IPAKTUYECCKUX 3a1a4 )4 9KOJIOTHYCCKH
BepeRITHBOTO OKpYXKAIoIllell cpefie Ha OCHOBE 3HAHHS Leieil | 0GOCHOBAHHOTO OTHOLICHHS K  CBOEMY
HPOM3BO/ICTBA, YCTOWYHMBOTO Pa3BUTHS IEJI0BEUCCTBA; 3OPOBBIO M IPUPOIHOM CpExe;
S(b(beKTI/IBHO AKTUBHOC HCIPUATUC HeﬁCTBHﬁ, MNpUHOCAIIUX | - YMCTh COGJ’IIOZ[aTL IMpaBujia 3KOJOTUYCCKU
JIEiCTBOBATH B BpEI OKPY’KaroIlIel cpene; [IeJIeCO00pa3HOTO TOBEJCHUS B OBITY U
lIp(33BI)I‘~IaI‘/IIHI)IX - YMCHHC IPOTHO3UPOBATH HeGJ’IaFOHpI/IﬂTHLIe T‘pyI[OBOﬁ JACATCIbHOCTHU B OeJrsx
CUTyalludgXxX 3KOJIOT'MYCCKUC TMOCJICACTBUA | COXPAHCHUA CBOCTO 310pOBbA u
IpEeANPUHUMAEMBIX ACUCTBUM, IPEJOTBPAllaTh | OKpPYKaroLeh IPUPOJHOMI cpensl;
ux,; YUYUThIBaThL OMNACHOCTH BOSHeﬁCTBHH Ha
- pacmmpeHne OIIbITa ACATCIBHOCTH | )XHUBBIEC OPraHU3MbI OIIPEACIICHHBIX BEIIECTB,
3KOJIOTHUECKOM HanpaBJICHHOCTH, IIOHUMAasA CMBICII IIOKa3aTeIsd HpeHeHLHOI\/‘I
- OBJIaJICHHE HaBBIKAMH y4eOHO- JIOIYCTUMOW KOHLUEHTpALUU
HCCIIEIOBATENbCKOM, MPOEKTHON M COLMAILHON
JCATCIIBHOCTH,
K 1.1 OO0m1re TepMUHBI U ONIPE/ICTICHUS
OcymecTasTs «Pa3paboTka H/T MECTOPOKICHHIT», HedTb, ee xumMuueckuii cocras.
KOHTPOIb H «Hedraroit mnact», «Hedtsroi (hM3UKO-XUMUYECKHEe CBOIicTBa
coboneH e KoJIeKTOp», «Ilops», «TpemuHb, YIJIEBOAOPOIHOTO CHIPBSl, XMMHYECKUX
OCHOBHBIX «Kagepnbl», «Hed1ssHOE MecTOpoXKIeHHE» | PeareHTOB, MOPSIOK W MpaBWiIa MX
TEXHOJNOTHICCKUX 2. IlonsTue 0 HEPTAHON 3aJIeKH, UX BUIABl | YTHIM3ALUH; -METOAbI UHTCHCU(PHUKALIUT
nokasarenei 1 ycnoBus (opMUpOBaHUS 3. JIOOBIYH YTIIEBOIOPOIHOTO CHIPHS;
paspaboTkn Komnekropckue cBoiicTBa Mopos KommonenTsl HedTH, BIMSIONIME Ha
HEQTAHBIX M Ta30BBIX | yodranoro i ra30BOro TIACTA. npouecc HepTea00bIN
MCECTOPOKACHNUN

®dusndeckrie CBOMCTBa HE(TIHOTO Ta3a




2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBLHOU JUCHUINJIAHBI

2.1. Tpya10eMKOCTb OCBOEHHS TUCUUILINHBI

Bun yueOHo# padoTbl

O0BeM B yacax, Bcero

1 cemectp BCET'O, B T.u.: 52
OcHOBHOE coJiepkaHue, B T.4.: 50
Jlexyuu 32
Ilpaxmuueckue 3anamus 20
Jlabopamopuvie 3anamus -

Koncynomayuu 2

IIpodeccuoHaIbLHO OPMEHTHPOBAHHOE CO/IeP:KAHME, B T.4.: 8

Jlexyuu -

IIpakxmuyeckue 3ansamus 8

Jlabopamopuvie 3anamus

WHauBHAYILHBIH NPoeKT (Oa/nem)’ -

IIpoMe:xyToyHast arrecTanus (Apyras popMa KOHTPOJIs) 2

2 cemectp BCETO, B T.4.: 44
OCHOBHOE coJIep:KaHHe, B T.4.: 38
Jlexyuu 10
Ilpaxmuuecxue 3anamust 28
Jlabopamopuvie 3anamus -

Koncynomayuu -

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHUE, B T.Y.: 4
Jlexyuu -

Ilpaxmuueckue 3ansamus 4
Jlabopamopuvie 3ansamus -

MHauBuayabHbI MPOEKT (Oa/Hem) -

IMpomexyTounasi arrecTamus (3K3aMeH) 6
BCEI'O no qucumMn/inHe, B T.4.: 96
OcHoBHOE coaep;kaHue, B T.4.: 88
Jlexyuu 42
IIpaxmuueckue 3anamus 48
Jlabopamopuvie 3anamus -

Koncynomayuu 2
IIpodeccnonaIbHO OPHEHTHPOBAHHOE CO/IePKaHNE, B T.4.: 12
Jlexyuu -

Ilpakmuueckue 3anamus 12
Jlabopamopnule 3ansamus -

IIpoMe:KyTOUHBbIE aTTECTALHH 8




2.2. TemaTuueckuii MaaH ¥ COJECPKaHUE AUCILIUTUIUHBI

HaumeHoBaHue pa3jaesioB
U TeM

Coaepxxanne y4eOHOro MaTepuaa u (popMbI OPraHU3ALUM AeATEIbHOCTH 00y4aI0IIUXCA

Oo0nem
4acoB

DopmupyemMble
KOMMeEeTeHIH U

1 cemecTp

BCEI'O

Paznen 1. Opranudeckasi XuMus

48

Tema 1.1
TeopeTnyeckne OCHOBbI
OpPraHu4ecKoil XMMUH

OcHOBHOE coep:KaHne y4eGHOT0 MaTepuasia

[Ipenmer opraHMYeckoll XUMHUU: €€ BO3HMKHOBEHME, pa3BUTHE M 3HAYCHHUE B
MIOJly4YEeHUH HOBBIX BEILECTB U MaTepHajoB. Teopus CTpOEHUs] OPraHMYECKUX COEJAMHEHHH
AM. bytnepoBa, ee ocHoBHble MNONOXKEHUS. CTPYKTypHbIE (QOPMYJIbl OpPraHUYECKUX
BemiecTB. ['omonorus, nzomepusi. XuUMHUYecKas CBSI3b B OPraHMYECKUX COCIUHEHMSX -
OJMHApHBIC U KpaTHbIE cBs3H. [IpencraBienne o KiacCHpUKAIMA OPraHMYECKUX BEILECTB.
HomeHnknarypa opraHn4eckux COeAMHEHHH (cucTeMaTHyeckas) M TpPUBUAJIbHbIE Ha3BaHUS
BAOKHEHIINX MPEICTaBUTENIEH KJIacCOB OPraHMYECKUX BEIIECTB. OKCIIEPUMEHTAJIbHBIC
METO/bI U3YUYEHHs BELECTB U UX MPEBPALLECHUI: 03HaKOMIIEHUE ¢ 00pa3laMy OpraHu4eCcKuX
BELIECTB U MaTepualaMHi Ha UX OCHOBE, MOJIETMPOBAHUE MOJIEKYJI OPraHUYECKUX BEIIECTB,
HaOJI0ZICHNEe U ONKCAaHHE JAEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIICHUI0 OPraHUYECKUX
BELIECTB NPU HarpeBaHuM (IU1aBJIeHUE, O0YTIIMBAaHUE U TOPEHHUE).

B Tom uncie:

Jlexuust Nel Teopus ctpoenust oprannyeckux coennHeHnii A.M. bytieposa, ee OCHOBHBIE
nosoxkeHust. CTpyKTypHbIE (POPMYJIbI OpraHUYECKHUX BellecTB. [ oMoI0rus, n3oMepHs.

OK 01,
OK 02, OK 07

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

IlIpakmuueckoe 3anamue Nel Pewenue 5KCnepuMeHmManbHbvX 3a0ay ¢ NO C8OUCMBAM
Op2aHU4ecKux eeujecms u npespawjeHull, HadrwoeHue u Onucanue O0eMOHCMPAYUOHHBIX
onvimos

OK 01,
OK 02, OK 04,
OK 07, TIK 1.1

OcHOBHOE colep:KaHue y4eGHOT0 MaTepuaia

16

OK 01,




Tema 1.2.

YraeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUU paa. MeTaH U 3TaH - mpocTerime
MPEJICTABUTENIM alTKaHOB: (PU3MYECKHEe M XUMUYECKHE CBOWMCTBA (PEAKIMU 3aMEUICHUS U
TOpEeHMs), HAX0XICHHUE B IPUPOJIe, MOTyYeHHE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTUYECKUM PsiZl. DTHIEH W MPOMUWIEH - MPOCTEHINe
MIPE/ICTAaBUTENN AJIKEHOB: (PU3NYECKUE U XMMHYECKHE CBOMCTBA (pEaKlUu TUAPUPOBAHUSA,
raJIoreHUPOBAHUS, TUPATALINH, OKUCICHUS U TTOJIUMEPHU3AIUN ), TOTyYEeHUE U IPUMEHEHHE.
Ankanuensl: Oyraawes-1,3 u metunOyraauweH-1,3: crpoeHue, BaKHEWUIINE XHUMHYECCKUE
cBolicTBa (peakuus noaumepusanuu). [lomydenre CHHTETUUECKOTO KayuyKa U PE3UHBI.
AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKUH psijl. ATIETHIICH - TPOCTEHIITUI
MIPEJICTAaBUTENb AJIKUHOB: COCTaB, CTPOCHHE, PU3NICCKUE U XUMUYECKUE CBONCTBA (PCaKIIuu
TUIPUPOBAHUS, TaJIOTCHUPOBAHUS, TUAPATAIIIH, TOPEHHUS ), TOTyYEHUE U IPUMEHEHHE.
Apenbl. benzon: coctaB, crpoeHue, (PU3NYECKHME W XHUMHYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUA M HUTPOBAHUS), TMOJYYCHHE U MPUMEHEHHE. TOKCHYHOCTh apeHOB.
['eneTnyeckas CBSI3b MEXKIY YIJIEBOJOPOJAMHU, TPUHAICKAIIMMHI K PA3TUYHBIM KJIACCaAM.
[IpupoaHble UCTOYHUKHU YTIIEBOJOPOIOB. [IpuponHblil ra3 u momyTHele HE(TSHBIE Ta3bl.
Hedts m ee mpoucxoxaenue. CrnocoObl mepepaboTki He(TH: TEperoHkKa, KPEeKHHT
(Tepmudeckuii, KaranuTthyeckuit), nuponus. llpoaykTel mnepepaboTku HedTH, UX
MPUMEHEHUE B TPOMBIIUIEHHOCTH W B ObITy. KameHHBIN yroar M TPOIYKTHI €ro
nepepadoTKH.

DKCNEePUMEHTAIBHBIE METOJbI U3YYCHHS BEIIECTB M WX IPEBPAICHUI: O3HAKOMJIEHHE C
o0Opa3llaMu  IJIacCTMacc, KaydyykoB U pe3uHbl, kojutekuuu "Hedts" u  "Yroms'",
MOJICIIUPOBAHNE MOJIEKYJ YIJIEBOJAOPOJOB M  TaJIOTE€HONPOU3BOJIHBIX, MPOBEACHUE
MPAKTUYECKON PabOTHI: MOTYYEHHE STUIICHA U U3YUYEHHUE eT0 CBONCTB.

Pacuetnsbie 3amaun.

Brruncnenus mo ypaBHEHUIO XUMHYECKOH peakiiuy (Macchl, 00beMa, KOTUIeCTBAa UCXOIHOTO
BEIIIECTBA WJIM MPOJYKTa PEAKIMK O M3BECTHBIM Macce, 00beMy, KOJUYECTBY OJIHOTO W3
WCXOJIHBIX BEIIECTB MJIA MMPOJTYKTOB PEAKIIHH ).

OK 02, OK 04,
OK 07

B Tom uncie:

Jlexnmsa Ne2 AJIKaHBI OK 01,

OK 02, OK 07
Jexus Ne3 AJKeHBI OK 01,

OK 02, OK 04,

OK 07




Jlexuus Ne4 AJjkaaueHBL 2 OK 01,
OK 02, OK 04,
OK 07
Jlexmusa NeS5S ANKUHBI OK 01,
OK 02, OK 04,
OK 07
Jlexuust Ne6  ApeHbl 2 OK 01,
OK 02, OK 04,
OK 07
Jlexumst Ne7 IIpupOaHbIE HCTOYHUKH YIIIEBOIOPOIOB 2 OK 01,
OK 02, , OK 07
Ilpogpeccuonanvno-opuenmuposannoe cooepiicanue
Ipaxmuueckoe sansmue Ne2 Cnocobvl nepepabomru neghmu 2 OK 01,
OK 02, OK 04,
OK 07,TIK 1.1
ITpaktuueckoe 3anstue Ne3 IlosrydeHue 3TUIIeHa U U3y4EHUE €TI0 CBOMCTB 2 OK 01,
OK 02, OK 04,
OK 07,IIK 1.1
Ipaktrueckoe 3austre Ne4 PacueTHble 3a1a4uun OK 01,
OK 02, OK 04,
OK 07, 11K 1.1
Tema 1.3. OcHOBHOE coep:KaHNe YUeOHOTr0 MaTepuajia 20
[IpenenbHbie OAHOATOMHBIE CHUPTHL. MeETaHOI W JITaHOJ: CTPOCHHE, (PU3MUECKHE U
Kucnoponconepxamue XUMUYECKHE CBOMCTBA (peakUMU C AaKTUBHBIMM METaJUIaMH, T[ajJOr€HOBOJOPOJAAMH,
OpraHU9cCKHe ropeHue), npuMeHeHue. BogoponHble cBsI3W MeXAy MOJEKyJlaMu CHUpTOB. JleficTBue
COEIMUHEHHS.

METaHOJIa U DTaHOJIa HA OPTaHU3M YEJIOBEKa.

MHoOroaroMHble CHOUPTHI. OTHUIEHTJIUKONb W TIULEPUH: CTpOeHHe, (U3HUECKue U
XMMHYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU MeETalIaMU, KauyeCTBEHHAas
peakiuss Ha MHOToaToMHbIe cnupthl). JleiicTBue Ha opraHusM uyenoBeka. [IpumeHeHue
[JIMLIEPUHA U OTUJICHTIIUKOJIA.

DeHoII: CTPOEHHE MOJIEKYJIbI, PU3NYECKHE U XUMUYECKHE CBOWCTBA. TOKCHYHOCTD (heHoIa.
[Tpumenenue peHona.

Anpnernapl.  PopMalblerus, aueTanbIeruj: CTpoeHHe, (U3NYECKHEe M XHUMHYECKHE




CBOMCTBA (peakU OKUCICHHSI 1 BOCCTAHOBJIIEHUS, KAUECTBEHHBIEC PEAKIIMH), OJyIEeHUE U
IIPUMEHEHHUE.

OnHOOCHOBHBIE IpeJiesibHbIe KapOOHOBbIE KHUCIOThl. MypaBbHHAs U YKCYyCHas KHUCJIOTHI:
cTpoeHue, (pusnuecKkue U XMMHUYECKHE CBOMCTBA (CBOICTBa, O0ImIME A Kiacca KHUCIOT,
peakuus 3TepuduKannn), nojsydeHue u npuMeHenre. CTeapuHoBas U OJIEUMHOBAs KUCIIOThI
KaK IPEJCTaBUTENN BBICIINX KapOOHOBBIX KHCJIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, X MOMoILee JieficTBHE.

Crnoxable 3(QUpbl Kak MPOM3BOJIHBIE KapOOHOBBIX KUCIOT. ['MAPOIU3 CIOXKHBIX 3(PHPOB.
Kupsl. I'maponus xxupos. [Ipumenenue sxupoB. buosorudeckas pojb KUPOB.

VYTaeBoapl: cOCTaB, Kiaccu(UKaIus yrieBoaoB (MOHO-, TU- U Mojmcaxapuabl). I roko3a -
IPOCTEHIINIA MOHOCAaXapHI: OCOOCHHOCTHU CTPOEHUS MOJIEKYJIbl, (PU3HUECKUE U XUMUYECKHE
cBoiicTBa (B3aumozeiicTBue ¢ ruapokcuaoM meau(ll), okucienne aMMuadHbIM pacTBOPOM
okcuga cepebpa(l), BoccraHoBiIeHHE, OpPOKEHHE TUIFOKO3bl), HAaXOXKJICHHE B TIPHUPOJC,
npuMeHeHue, onosornueckas poib. Dorocunres. GpykTO3a KaK H30MEP TITFOKO3BI.
Kpaxman u nemnosno3a Kak npupoaHble noiaumepbl. CTpoeHue Kpaxmaiaa U LEJUTI0JI03bI.
dusnyeckue W XUMHYECKHE CBOMCTBAa KpaxMmaia (THApPOJIN3, KadeCTBEHHAsl PEaKIUs C
HOJIOM).

DKCliepUMEHTAJIbHbIE METOJIbl M3y4YEHHMsl BEIIECTB M MX MPEBpAIICHUN: IPOBEJIEHUE,
HaOJI0ICHNEe U ONMCaHMe JEMOHCTPAIlMOHHBIX OINBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHBIE
peaKuu OJHOATOMHBIX CIUPTOB (OKHcieHue 3taHona okcuaoMm Meau(Il)), MHOroaToMHbIX
CIMPTOB (B3auMozelcTBUE riuiepuHa ¢ ruapokcugom menu(ll)), anpaerunos (okucieHue
aMMHauHbIM pacTBopoM okcuja cepedpa(l) m rugpokcunom menu(ll), B3ammoneiictBue
KpaxMayia ¢ MOJOM), NMPOBEJICHHE MPaKTHUECKOW paboThl: CBOWCTBA pacTBOpa YKCYCHOM
KHCIIOTBHI.

PacueTHble cBOlCTBa pacTBOpa YKCYCHOM KHUCJIOTHI 3a/1a4H.

Boruncnenus no ypaBHEHUIO XUMHUYECKON peakuy (Macchbl, 00beMa, KOJIM4eCTBAa UCXOIHOTO
BEIIECTBAa WJIN MPOJYKTa PEAKIMH MO U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOTO M3
VCXOJHBIX BEIIECTB WM IPOJYKTOB PEAKIIUN).

B Tom uncie:

Jlexiust Ne8 IlpenenbHble OJTHOATOMHBIE CITUPTHI

OK 01,
OK 02, OK 04,
OK 07

Jlexuust No9 MHOroaTOMHBIE CITUPTHI

OK 01,




OK 02, OK 04,
OK 07

OK 01,
Jlexms Ne 10 denon OK 02, OK 04,

OK 07

OK 01,
Jlexmms Ne 11 Anbaerubl. OK 02, OK 04,

OK 07

OK 01,
Jlexuust Ne 12 OTHOOCHOBHBIE TIPE/ICIbHBIC KAPOOHOBBIC KUCIIOTHI. OK 02, OK 04,

OK 07

OK 01,
Jlextus Ne 13 Crosxubie 3¢upsl. XKupsr OK 02, OK 04,

OK 07

OK 01,
Jlextus Ne 14 Yraesoasl. Kpaxman u memitoso3a OK 02, OK 04,

OK 07
Ilpogheccuonanvno-opuenmuposannoe cooepiricanue

OK 01,
IIpakmuuecxoe 3anwamue Ne 5 DxcnepumeHmanibHvle MemoObl U3VYEHUS BeWecms U UX OK 02, OK 04,
npespawjenuil OK 07,TIK 1.1

OK 01,
IIpakmuuecxoe 3anwamue Ne 6 DKcnepumeHmMaibHvle MemoObl U3YYEHUS BeUecms U UX OK 02, OK 04,
npeepauyenuu OK 07, TIK 1.1
ITpaxtuueckoe 3anstue Ne 7 CBo#CTBa pacTBOpa YKCYCHOM KHUCIIOTHI. OK 01,

OK 02, OK 04,

OK 07,IIK 1.1

Tema 1.4.

OcHOBHOe co/iep:kaHne Y4eOHOTr0 MaTepuaJia

AMUHOKHCIOTBI Kak aMoTepHble opraHudeckue coeauHeHus. @dusnueckue u
XMMHUYECKHE CBONCTBa aMHUHOKHCIOT (Ha HpuUMepe INMIUHA). buonornueckoe 3HaueHUe
aMUHOKHCIOT. [lenTupl.

besiku Kak npupoIHbIEe BEICOKOMOJIEKYIISIPHBIEC coequHenus. [lepBuynas, BTopudHas u




A3zoTcoaepikaiue

TpeTHYHasi CTPYKTypa OeiakoB. XUMHUYECKHE CBOWCTBAa OEIKOB: THIPOJMU3, JACHATYypalus,
KaueCTBEHHBIC PEAKITH HA OCIIKH.

OpraHu4YeCcKue
COCMHEHNS. DKCcrepuMEHTaIbHBIE METObl U3YUEHHUS BEUIECTB M UX IIPEBPAICHUIi: Ha0II01eHnEe U
OIMHMCaHWE JIEMOHCTPAIIMOHHBIX OIIBITOB: JCHATYpallvs OCIKOB MPU HArPEBAaHUU, IIBETHHIC
peakiuu OEIKOB.
B ToMm uncie:
Jlexnmsa Ne 15 Amunokucinotsl. bekn. 2 OK 01,
OK 02, OK 04,
OK 07
[Mpaktuueckoe 3ausitue Ne 8 DKCIIEPUMEHTATBHBIE METO/IbI U3YUEHUS BEIIECTB 2 OK 01,
OK 02, OK 04,
OK 07,IIK 1.1
OcHoBHOe coiep:kaHMe YIeOHOT0 MaTepuasa 6
OcCHOBHBIC TIOHATHSI XMMUH BBICOKOMOJIEKYJISIPHBIX COEANHEHUI: MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, CTENEHb I[OJIMMEPHU3ALMY, CPEOHSSI MOJEKyJsipHas Macca. OCHOBHBIE METOIBI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COETMHEHHH - MOMMMEpHU3alysl U MOJTUKOHIEHCAIHSL.
OKclepuMEeHTAIbHBIE METO/IbI U3YUEHHSI BELIECTB U X MPEBPALIEeHUl: 03HaKOMJIEHHE ¢ 00pasaMu
MIPUPOJIHBIX M UCKYCCTBEHHBIX BOJIOKOH, TIACTMAcC, Kay4yKOB.
Tema L. B Tom uncie: _
BhICOKOMOJIEKYIPHBIC Jlextms Ne 16 OcHOBHBIE TOHSTHS XMMUAW BRICOKOMOJIEKYJISIPHBIX COETUHEHHIA. 2 OK 01,
OK 02, OK 04,
COCAMHEHHUS. OK 07
[IpakTnueckoe 3ansTre Ne 9 DKkcriepuMeHTaIbHBIE METObI M3YUEHUS BELIECTB U UX IpeBpalieHuil. | 2 OK 01,
OK 02, OK 04,
OK 07,1IK 1.1
[IpakTnueckoe 3ansatue Ne 10 DxcriepuMeHTaNbHBIE METOIbI H3YUEHHS BEIIECTB U MX 2 OK 01,
MpEeBpaIlCHUH. OK 02, OK 04,
OK 07,1IK 1.1
IIpome:xyTouHasi aTTecTauus B popMe TeCTUPOBAHUSA 2
1 cemecTp ‘ BCEI'O 50
2 cemecTp
Paspges 2 O6masi 1 Heopranm4yeckast XUMHAsI 38




Tema 2.1.

TeopeTnueckue OCHOBBI
XUMUHU.

OcHOBHOE colep:kaHue y4eGHOT0 MaTepuasia

18

XuMHAYeCKUH 37eMeHT. AToM. SImpo atoma, M30TOIBL DJEKTPOHHAS 000JI0YKa. DHEPreTHICCKUE
YPOBHH, MOJYPOBHH. ATOMHBIE OpOWTanmH, s-, P-, d- ameMeHThl. OCOOCHHOCTH pacrpeeICHs
AJICKTPOHOB MO0 OPOUTAIIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPHOAOB. DJICKTPOHHAsS
KOH(UTYpanus aTOMOB.

ITepuoanueckuii 3akoH u llepuoanueckas cucrema xumuueckux snemeHTtoB .M. MeHneneesa.
CBs3p TIEPHOAMYECKOTO 3akoHa M Ilepmomuyeckoil CHCTEMBI XHMHYECKHX 3jeMeHToB [I.M.
MenpeneeBa ¢ COBPEMEHHON TEOpHEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
XUMHYCCKUX JIEMEHTOB M 00pa3yeMbIX UMH IIPOCTHIX M CJIOKHBIX BEIIECTB IO IPYIIIaM U MEPHOIAM.
3HaueHUE EPUOIUYECKOTO 3aKOHA B PA3BUTHU HAYKH.

Crpoenne BelecTBa. XUMHUUYECKAsl CBA3b. BUABI XUMUYECKOM CBSI3U (KOBaJIEHTHAS! HETIOJSPHAS U
TOJISIpHAsl, MOHHAS, METAJUTMYeCcKas). MexaHN3Mbl 00pa30BaHUsl KOBAJCHTHOW XHMHUYECKOU CBS3U
(oOMeHHBII u JTOHOPHO-aKIIETITOPHBIN). Bognopomgnas CBSI3b. BaneHnTtHOCTB.
DNIeKTPOOTpUIIATENILHOCTh. CTeneHb OKUCICHUS. VIOHBI: KATHOHBI U AHHOHEI.

BemectBa MONEKYJIIPHOrO U HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEILLECTBA.
TuUIbl KPUCTAJUIMUECKUX PEHICTOK. 3aBUCHMOCTH CBOMCTBA BEIISCTB OT THIMA KPUCTAJUIMYECKOH
PELIETKU.

[TonsiTue o nucnepcHeIx cucteMax. VICTUHHBIE U KOJUIOUIHBIE pacTBOPBL. MaccoBas 10151 BELIecTBa
B pacTBODE.

Knaccudukamuss HeopraHndeckux coeAuHeHHH. HoMeHKmaTypa HEOpraHHYECKHX BEIIECTB.
I'eneTndeckas CBSA3b HEOPTAaHWUYECKUX BEIIECTB, MPUHAIICKAIINX K PA3THIHBIM KJIACCaM.
Xumnueckas peakius. Kinaccudukaius XuMIHYECKIX Peakluii B HEOPTaHMUECKON U OpraHUdecKOn
XUMUHU. 3aKOH COXPAHEHUS MacChl BELIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPIUH IPHU
XUMUYECKUX PEaAKITHIX.

CKOpOCTh peakiiu, €€ 3aBUCUMOCTh OT Pa3lU4HbEIX PakTopoB. OOpaTUMBbIe peakiiui. XUMHUECKOe
paBHOBecue. DakTOphl, BIUAIONIME HA COCTOSIHUE XUMHUUecKoro paBHoBecus. [Ipunuun Jle [llaTense.
OnekTponuTrdeckas auccormarusa. CribHbIE W ctadble MeKTPoIuThl. Cpea BOTHBIX PacTBOPOB
BEIIECTB: KUCIIas, HEUTpalibHasl, IesiouHasi. Peakiuyu noHHOTO 0OMEHa.
OKHCITUTETFHO-BOCCTAHOBUTEIIBHBIE PEAKITHH.

OKCIIepUMEHTaIbHBIE METObl M3YYEHHUS BEUICCTB M WX MPEBPAIICHUN: JEMOHCTpAaIus TaOIuIl
"Ilepuoanueckast cucteMa xuMmudeckux siemeHToB .M. MenzaeneeBa", wuzyueHue Mojeneu
KPUCTAIMYECKUX PENIeTOK, HAONIOJCHUE W ONHCAaHHWE JEMOHCTPAIMOHHBIX U J1a0OpaToOpHBIX




OMBITOB (pa3joKCHHUE MEPOKCHIIA BOAOPOJa B MPHUCYTCTBHM KaTallM3aTopa, OMPEACICHHE CPEIbl
PacTBOpPOB BEMIECTB C IIOMOIIBI0 YHUBEPCAJIHHOTO WHAMKATOpA, PEaKIWd HOHHOTO OOMEHa),
MPOBEJICHUE TpaKTUYeCKod paboThl "BrusHUe pa3muvHBIX (HAaKTOPOB HA CKOPOCTh XUMHUYECKOU
peakmun'.

Pacuernsie 3amaum.

Pacuetsl 10 ypaBHEHUSIM XUMHUYECKHUX PEAKIIUH, B TOM YHCIIC TCPMOXUMHUYCSCKUE PACUETHI, PACUSThI
C UCIIOJIL30BaHUEM IOHATHS "'MaccoBas JIOJs BelecTna'.

B Tom uncie:

Jlexnus Ne 17 Ctpoenue BeecTBa. XUMUYECKast CBS3b. OK 01,
OK 02, OK 04,
OK 07
Jlexnus Ne 18 [ToHsATHE O AUCTIEPCHBIX CUCTEMAaX. OK 01,
OK 02, OK 04,
OK 07
Jlextms Ne 19 Knaccudukanys HEOpraHUIECKUX COSAMHEHUH. OK 01,
OK 02, OK 04,
OK 07
[Ipaktnueckoe 3ansTre Ne 11 Xumudeckuii 37eMeHT. DIeKTpOHHAs KOH(UTYpaLHsi aTOMOB. OK 01,
OK 02, OK 04,
OK 07,IIK 1.1
Ilpogpeccuonanvrno-opuenmuposannoe cooepircanue
Ipaxmuueckoe 3anamue Ne 12 Dxcnepumenmanbhsle Memoobl U3YYeHUs BEUeCns U Ux OK 01,
npespaujerutl: 0emoncmpayus maobauy "llepuoduueckas cucmema xumuieckux snemenmos J. 1. OK 02, OK 04,
Menoeneesa. OK 07,IIK 1.1
[pakTuueckoe 3anstue Ne 13 T'eHeTnyeckas CBsI3b HEOPraHUUECKUX BEIIECTB, MPUHAICHKAIINUX K OK 01,
Pa3IMIHBIM KJIacCaM. OK 02, OK 04,
OK 07,IIK 1.1
Ilpogheccuonanvno-opuenmuposannoe cooepicanue
Ipaxmuueckoe 3ansimue Ne 14 Ckopocmuv peakyuu, ee 3a6UCUMOCHb OM PA3IUYHBIX (PAKMOPO8. OK 01,
OK 02, OK 04,
OK 07,TIK 1.1
[Ipaktuueckoe 3austre Ne 15 Peakuun noHHOTO 0OMEHa. OK 01,




OK 02, OK 04,

OK 07,1IK 1.1

[Ipaktnueckoe 3anstre Ne 16 PacuerHsle 3amaun. 2 OK 01,
OK 02, OK 04,
OK 07,1IK 1.1

Tema 2.2 OcHoOBHOe coiep:kaHMe YIeOHOT0 MaTepuasa 20
Heopramieckas XM, Hemerannel. [lonoxxenue HemeraisioB B llepuoanueckoi cucreme XumMudeckux sneMeHtoB ..

MeHneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB. PH3WUECKHe CBOMCTBA HEMETALIOB. AJUIOTPOIHS

HEMETAJIIOB (Ha MpUMEpe KUCIIOpoa, cephl, hochopa u yrieposa).

XVWMHUYECKHe CBOWCTBA BKHEHIINX HEMETaIoB (TalOTeHOB, Cephl, a30Ta, (ocdopa, yriepona u

KPEMHHUS) U UX COCTUHECHUH (OKCHUIOB, KUCIOPOACOACPKALIUX KUCIIOT, BOJOPOIHBIX COSITUHEHHH).

[IpuMmeHeHre Ba)KHENIIMX HEMETAIIIIOB U UX COEITMHEHUH.

Meramnbl. [lonoxenue metramwioB B Ilepuommyeckoil cucreMe XuMHUYECKHX 3ieMeHTOB J[.U.

MenpaeneeBa. OCOOCHHOCTH CTPOCHHS 3JEKTPOHHBIX 000JI0YEK aToMOB MeTayioB. OOIue

¢m3nueckue cpoiicTBa MeTainioB. CIUIaBI METaUIOB. DIIEKTPOXUMHUYECKHAN PsI HaMpsDKEHUH

METaJUIOB.

XUMHYECKHE CBONCTBA BAKHEHUIITUX METAJIOB (HATPUH, KAJTWi, KAJIBITHA, MATHUHA, aTFOMUHUH, ITUHK,

XpOM, JKEeIJIe30, MeJ[b) U UX COCTMHEHU.

OO0mue crocoOb! ojiydeH st MeTajuioB. [IpuMeHeHrne MeTaJIOB B OBITY U TEXHUKE.

OKCHNEPUMEHTANIbHBIE METOJbl HM3YyYEHHs BEIIECTB M MX MPEBPALLCHUN: H3yYECHUE KOJUIEKLIUHU

"MeTtainibl ¥ cIuiaBbl”, 00pa3IioB HEMETAIUIOB, PEIICHNE KCIIEPUMEHTAIBHBIX 33124, HAOIIOICHNE H

OTIMICaHHE JIEMOHCTPAIIMOHHEIX U JIA0OPATOPHBIX OIMBITOB (B3aUMOJICHCTBHIE THIPOKCHIA ATFOMUHUS

C pacTBOpaMU KHUCIIOT U IIEI0Ye, KaYeCTBEHHBIE PEaKIINH Ha KATHOHBI METAIIJIOB).

PacueTHbie 3a1aumn.

Pacuersl Macchl BemecTBa WM 00beMa Ta30B M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU

00BEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIMHM BEIIECTB, pacueThl Macchl (00beMa, KOIMYECTBa

BEIIIECTBA) IIPOIYKTOB PEAKIINH, €CTH OJTHO U3 BEIMIECTB UMEET MMPUMECH.

Jlexmust Ne 20 Hemerasuibr. 2 OK 01,
OK 02, OK 04,
OK 07

Jlexrust Ne 21 MeTaisl. 2 OK 01,




OK 02, OK 04,
OK 07

[Ipaktnueckoe 3ansiTre Ne 17 Xumuueckre CBOHCTBA TaJOr€HOB.

OK 01,
OK 02, OK 04,
OK 07, TIK 1.1

[IpakTuueckoe 3ansatue Ne 18 Xumudeckue CBOMCTBA Cepbl, KUCIOPOIA.

OK 01,
OK 02, OK 04,
OK 07, TIK 1.1

[paktnueckoe 3ansTre Ne 19 Xumuueckue cBOHCTBa a3ota, hocdopa, yriaepoaa u KpeMHHUSL.

OK 01,
OK 02, OK 04,
OK 07, TIK 1.1

[IpakTuueckoe 3ansatue Ne 20 XumMudecknue CBOMCTBA IIEI0YHBIX METAJIIIOB,

OK 01,
OK 02, OK 04,
OK 07, TIK 1.1

[IpaxTuueckoe 3ansatue Ne 21 Perienne skciepuMeHTAIBHBIX 3a/1a4 110 TEME METaJLIbI.

OK 01,
OK 02, OK 04,
OK 07, TIK 1.1

[Ipaktuueckoe 3ansrue Ne 22 B3aumoeiicTBUE THAPOKCUIA ATFOMUHUS C PACTBOPAMHU KUCIIOT U
IEJI0YEH.

OK 01,
OK 02, OK 04,
OK 07,IIK 1.1

[Ipaktuueckoe 3anstue Ne 23 KayecTBEHHbIE peaKLIMM HA KATHOHBI METAJLIOB.

OK 01,
OK 02, OK 04,
OK 07,IIK 1.1

[IpakTudaeckoe 3ansatue Ne 24 PacuerHsie 3aa4u.

OK 01,
OK 02, OK 04,
OK 07,IIK 1.1

Bcero

96

IIpome:xyTouHasi aTTecTauus B opMe 3K3aMeHa




3. YCJIOBUSI PEAJIM3AIIAN OBIIIEOBPA3OBATEJBHOM JJUCHUIIJINHBI
3.1. MaTepuajbHO-TEXHHYECKOE O0ecrieueHne

Jiis peanuzanuu 00pa3oBaTEIBHOTO Ipoliecca (Bcex BUIOB Y4eOHOU JeATeIhbHOCTH) 10
TUCIUIUIMHE HUCIOJIB3YIOTCA  CIEAYIOUIME CHelHalbHble I[OMENICHHS, OCHAIllEHHbIE B
cootBercTBUU ¢ [Ipunoxenunem 8 OII CIIO:

Kabunet 061eo6pa3oBaTeIbHbIX JUCITUTIINH

3.2. YyeOHo-MeToau4eCKO€E o0ecreyeHmne

3.2.1. OcHOBHBIE MEYATHbIE H/WJIH 3JeKTPOHHbIE N3 AHUN?

JIJis peamu3anuy nporpaMMbl OMOINOTEYHBIN (DOH)T UMEET IeYaTHBIC H/HITU 3JICKTPOHHBIC
yu4eOHUKH M 00pa3oBaTebHBIC PECYPCHI, JOMYIIEHHBIE K HCIOJIB30BAHUIO MPHU Pealiu3allun
oOpa3zoBatenbHbIX Iporpammel CI1O Ha 6a3e OCHOBHOTO 00IIero 00pa3oBaHUs:

1. Iaopuensu, O. C. Xumus: 10-i kimacc: 6a30BbIii ypoBeHb : yueOHuMK / O. C.
["a6puensu, U. I'. Octpoymos, C. A. CnaakoB. — 6-¢ u3z., crep. — Mocksa : [Ipocsenienue,
2024, — 128 c. — ISBN 978-5-09-112176-6. // JIaHb : 31€KTPOHHO-OMOINOTCYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/408671 — Pexwum foctyma: 1jisi aBTOpU3. MOJIb30BATEICH. —
TekcT: 27eKTpOHHBIN

2. I'a6puensu, O. C. Xumus: 11-i1 kmacc: 6a3oBbiil ypoBeHb : yuebnuk / O. C.
Iadpuensu, U. I'. Octpoymos, C. A. CnangkoB. — 6-¢ u31., crep. — Mocksa : IIpocBelenue,
2024. — 127 c. — ISBN 978-5-09-112177-3. // Jlaub : 31€KTpOHHO-OMOIMOTEUHAS CUCTEMA. —
URL: https://e.lanbook.com/book/408668 — Pexxum moctyma: ajist aBTOPU3. MMOJIb30BaTENICH. —
TekceT: 2IeKTPOHHBIN.

3.2.2. JlonoJIHUTEIbHbI€ HCTOYHUKH

1. AH¢punorenosa, 1. B. Xumus | yaeOHUK U IPAKTUKYM ISl CPEAHETO MPOQeccHo-
HasbHOTrO oOpasoBanus / U. B. Audunorenosa, A. B. ba0Okos, B. A. [lonko. — 2-e u3n., ucrp.
u jgon. — MockBa : WMsmarensctBo IOpaiit, 2023. — 291 c. — (IIpodeccronanpHoe

oOpazoBanue). — ISBN 978-5-534-11719-6. — TekcT : anekTpoHHBbIN // OOpa3zoBarenbHas
wiatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/513807

2. Xumust © yueOHHK 7151 cpeHero npodeccuoHanbHOro oopazopanus /

1O. A. Jlebenes, I'. H. ®anees, A. M. T'ony6es, B. H. [llanoBan ; mox o61ieit penakiuei
I'. H. ®ageeBa. — 2-e u3z., nepepad. u non. — Mocksa : U3narensctBo FOpaiit, 2023. —

431 c. — (IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr :
ek~ TpoHHBIH // OOpa3oBatenbHas miaardopma FOpait [caiiT]. —

URL: https://urait.ru/bcode/513073

3. Tynuxusn, E. M. Xumus. B 2 4. Yacte 2. Opranundeckast XuMus : yueOHUK JUIs Cpeji-
Hero npodeccruoHanbHOro oOpasoBanus / E. U. TynukuH. — 2-e u3., ucrp. u gomn. — Mocksa :
WznarensctBo HOpaiit, 2023. — 197 c. — (Ilpodeccuonansnoe obpazoBanue). — ISBN 978-5-
534-02749-5. —



https://urait.ru/bcode/513807
https://urait.ru/bcode/513073

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA30OBATEJBbHOU JUCIHUATIJIAHBI

KoHTpoinb M oOIEHKAa pacKpbIBalOTCS 4epe3 pe3yJbTaThl,

YCBOCHHBIC 3HAHUA U

npuoOpeTeHHble O0Yy4aroIMMUCS YMEHHs, HalpaBieHHble Ha (OpPMUpOBaHHE OOUIMX U

poecCHOHANBHBIX KOMIIETSHIIUN

KO)I, HAaUMCHOBAHHE

IToka3zaTenu oeHKH

OuneHnouyHoe MmeponpusiTue

OK, IIK pe3yJbTara
OK 01. Bsibupars | Knaccuduunpoath 1. 3amanusa Ha  cocTaBlI€HHE
crocoObl peleHus 3a/1a4 | OpraHuyecKue BEIIECTBA B | Ha3BaHUH OpraHNYEeCcKuX
npodeccuoHaIbLHON COOTBETCTBHUH C UX CTPOECHUEM COCIMHEHUIN 10 TPUBUAIBHOU WM
JeSITebHOCTH Teopun u  3akoHbl  (Teopus | MEXIYHAPOAHON CHCTEMaTHYECKOM
IPUMEHUTEIBHO K | XUMHUYECKOTO CTPOEHHS | HOMEHKJIaType.
pa3InYHBIM KOHTEKCTaM | opraHMyeckux BemectB  A.M. | 2. 3agaHus Ha COCTaBICHHE MOIHBIX
Bytneposa. U COKpAlllEHHBIX  CTPYKTYpPHBIX
dbopMyn OpraHMYECKUX BEIIECTB
OTJIEIbHBIX KJIACCOB.
3.IlpakTuueckas pabora Nel-24;
YcrHbIe cooOmIeHus c
Mpe3eHTaluen 3anoJiHeHHe
TaOJIUIIEI
OK 02. MHcnomp3oBarh | -  yMmMeTh  IutaHupoBaTh M | IIpakTnueckue paboThI Ne3,
COBPEMEHHBIC CpEICTBA | BBIIOJIHATH xumuueckuid | Ne4, NeS5;
IIOMCKAa,  aHalu3a W | SKCIIEPUMEHT (npeBpaiuenus | CocraBiaeHue OTIOPHBIX
MHTEpIIpETAlUN OPraHMYECKHUX  BELIECTB  IpPHU | KOHCIEKTOB.
uHpopManuy, W | HarpeBaHuH, IOJIydeHUE STWIEHA | PelleHne cuTyallmoHHBIX 3a4a4.
MH(pOpPMallMOHHbIE U  U3y4EHHE €ro  CBOWCTB,
TEXHOJIOTHH JUIS | KAUECTBEHHbIE ~ pEakUuMu  Ha
BBITIOJTHEHUS 3a/1a4 | albJeru/ipl, Kpaxmall, YKCYCHYIO
npodeccuoHaIbHON KHUCJIOTY; JeHaTypauus OenkoB
JeSITeIbBHOCTH pu HarpeBaHuy, LIBETHBIE
peakiuu  OEJKOB;  MPOBOJIUTH
peakiuu HMOHHOTO oOMeHa,
ONpEAENATh  CpeAy  BOJHBIX
PacTBOpOB, KauecTBEHHbIE

peakiuu Ha cynbdar-, kapOoHart-
U XJIOpUA-aHUOHBI, Ha KAaTHOH
aMMOHUS; pemarhb
AKCIEPUMEHTAIbHBIE 3a7audl 10
TeMam "Meramibr" u
"Hemertannsl'") B COOTBETCTBUU C
MpaBUJIaMU TEeXHUKU
0e30macHOCTH Npu OOpalleHuu ¢
BEIIECTBAMH U J1a0OpaTOPHBIM
o0opymoBaHUEM;  TPEACTABISITH
pe3yabTaThI XUMHYECKOTO
JKCIepuMeHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIIUX
peakimii  u  QopMynupoBaTh




BBIBOJBl  Ha
pE3yIbTATOB.

OCHOBE 9TUX

- YMCTb NOPOBOAUTH PACUYCTHI I10

XUMHYECKUM bopmynam u
ypaBHECHUSM XUMHYECKHUX
peakuuii ¢ HCIOJIb30BAHHEM
(buznuecKux BEJIMYMH,
XapaKTepU3yIOIIUX BEIIeCTBa C
KOJINYECTBEHHOU CTOPOHBIL:
Macchl, oObema (HOpMaJIbHBIC
yCIIOBUSI)  Ta30B,  KOJUYECTBA
BEIIECTBA; UCIIOJIb30BATh

CUCTEMHBIC XHUMHUUYCCKUEC 3HAHHA

JUIS ~ TPUHATUS ~ pPEUIeHU B
KOHKPETHBIX KU3HEHHBIX
CUTYaIusX, CBSI3aHHBIX c

BCIICCTBAMU U UX MPUMCHCHUCM.

OK 04. DddextuBno
B3aUMOJCHCTBOBATh u
paboTaTh B KOJUICKTHBE U
KOMaH/Ie

- yMeThb  IUIQaHHpPOBaThb U
BEITIOJTHSTh XUMHYECKUN
JKCIIEPUMEHT (mpeBparteHus
OPraHWYECKUX  BELIECTB  IPHU

HarpeBaHuu, MOJIyYeHUE STUJICHA
U  U3YyYEHHE  €ro  CBOWCTB,
KauecTBEHHbIE  pEaKIMH  Ha
aJbJIETU/IbI, KpaxMmall, YKCYCHYIO
KHUCJIOTY; JeHaTypauus OenkoB
pu HarpeBaHuy, LIBETHBIE
peakiuu  OEJIKOB;  MPOBOJUTH
peakiu HWOHHOTO oOMeHa,
ONpEAENATh  CpeAy  BOJHBIX
pacTBOpOB, KaueCTBEHHbIE
peakuu Ha cynbdar-, kapOoHart-
U XJOpPUA-aHUOHBI, Ha KaTHOH
aMMOHUS; pemars
9KCIIEPUMEHTAJIBHBIE 3a7auu 110
TeMam "Merayuer" u
"HemeTannsl") B COOTBETCTBUU C
MpaBHJIaMu TEXHUKA
0€30MacHOCTH MpHU O0OpalleHUH ¢
BELIECTBAMH U JIaOOpaTOPHBIM
000pyJIOBaHUEM;  TPEACTABIAThH
Pe3yNbTaThI XUMHUYECKOTO
JKCHepuMeHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOIIINX
peakimii ¥ QopMyIupoBaTh
BBIBOJIBI HAa  OCHOBE  ATHX
pE3YJIBTAaTOB

[TpakTueckue padboThl Ne6, No7,
3amura npe3eHTauuil [IpakTuko-
OpUEHTUPOBAaHHBIE  3a/JaHUsl IO
COCTaBJICHUIO XUMHUYECKHX
peaKuil C yaacTueM OPraHUYECKUX
BEIIECTB, B T.4. UCTIOIB3YEMBIX IS
uX wujIeHTUGUKAUU B OBITYy U
MIPOMBIIIIJICHHOCTH,

OK 07. CopelicTBoBaTh
COXPaHEHHUIO
OKpYyKaroleun cpensl,
pecypcocOepeKeHHUIO,

- copMUpOBaTh MPEICTABICHHUS:
O XHUMHYECKOU COCTaBJIIONIEH
€CTECTBEHHOHAy4YHOU  KAapTHUHBI
MHpA, POJU XUMUHM B TO3HAHUU

Brimmonnenune n npea- CTaBJIICHUC
MpakThye- CKux padot 1-24
YcTHBIC cooO0IIeHus C
MPE3CHTALNEHN




MPUMEHSATh 3HaHHS 00
W3MCHCHUU KJIMMATa,
MPUHLIMITBL OEPEKIUBOTO
MIPOU3BOJICTBA,

a3 pexTuBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYaIUIX

SABJICHUI MIPUPOABI, B
(GOpMHUPOBAaHUM  MBIIUJICHUS |
KYJIBTYpBbI JUYHOCTH, ee
(YHKIMOHATBHOH TPaMOTHOCTH,
HEOOXOAMMOM A pelIeHMs
MPAKTUYECKUX 3a1a4 u
9KOJIOTUYECKH  OOOCHOBAHHOTO

OTHOIIEHUS K CBOEMY 3710POBbIO U
MPUPOIHOM CpeJe;

- yMeTb coOioaTh IpaBuiIa
9KOJIOTHYECKU  I1eJIeCO00pa3HOro
MOBEICHUS B OBITY W TPYIOBOU
JeSITeNIbHOCTH B HEJIX
COXPAaHEHHUS CBOEro 3J0pOBbS U
OKpY’Karollled IpUPOAHOU CpPEeJIbl;

YUYUTBIBATD OIIaCHOCTb
BO3I[€I>'ICTBH$I Ha KHNBBIC
OpraHnu3MbI OIPCACIICHHBIX
BCIICCTB, ITIOHHUMas CMBICJI
I10Ka3aTcCiiA npez[eanoﬁ

I[OHYCTHMOfl KOHICHTpaun

JeJoBast

Pazpensi 1, 2;

urpa
MIPOU3BOJICTBEHHOMN

«XuUMUs B

JACATCIIBHOCTH.

I[IK 1.1 OcymecTBusarhb
KOHTPOJIb U COOJIOZICHHE
OCHOBHBIX
TEXHOJOTUYECKHIX
nokasaresnei pa3paboTKu
HEQTSIHBIX M Ta30BbIX
MECTOPOXKACHUN

Heds, ee xumuueckuii cocras.
(U3UKO-XUMHYECKHE  CBOWCTBA
YIJIEBOJJOPOJHOTO CBIPBS,
XMMHYECKHX PEareHTOB, MOPSIOK
U IpaBuia WX YTHIW3AOUU, -
METOIbI MHTEHCU(UKALTIH
TOOBIYH YTIIEBOIOPOIHOTO CHIPHS;
KomnoHeHTsl HedTH, BIHAIONINE
Ha nporecc HedTeno0bun

[IpakTrueckue 3aHATHS

No 1-24; MPaKTHUKO-
OpUEHTUPOBAHHBIC  3aJaHUs  II0
COCTaBIICHUIO XAMUYECKUX

peaKkuuii ¢ y4aCTUEM OPraHUYECKUX
BEILIECTB, B T.Y. UCMOJIb3YEMBIX AJIA
UX wuAeHTUPUKAIUU B OBITY U
MPOMBILIIIEHHOCTH;




