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[Iporpamma 00111€00pa30BaTENLHOTO MPEAMETa « XUMUS TpeHa3HAuUCHA IS
W3YYEHUS XUMUU B TPO(PecCHOHAIBHBIX 00pa30BaTEIbHBIX OPraHU3ALNAX, PeaATU3Y-
IOIUX 00pa30BaTeNIbHYIO NMPOrpaMMy CpPEHEro o0Iero oopa3oBaHus B IMpejaeiax
OCBOEHHSI OCHOBHOM MpodeccroHanbHON 00pa30BaTeIbHOMN MPOrpaMMbl CIIO
(OIIOII CIIO) Ha 6a3e ocHOBHOTO 00111Er0 00pa30BaHus MpY MOJATOTOBKE CIICIAATH-
CTOB CPEJTHETO 3BEHA.

[Iporpamma pazpaboraHa Ha OocHOBe TpeOoBaHuii denepalibHOTO rocyaap-
CTBEHHOT'0 00pa30BaTeNbHOIO CTaHAapTa CPEeIHEro 00IIero o0pa3oBaHus, MPEabsB-
JSIEMBIM K CTPYKTYpE, COACP KaHUIO U pe3ysibTaTaM OCBOCHUS Y4eOHOTrO MpeaMeTa
«Xumus», B coorBerctBun c: [Ipukazom Munnpocsemenuss PO ot 24.08.2022r.
Ne762 «O6 yTBepkaeHUU MOPSAIKa OPTaHU3aAIMK U OCYIIECTBICHUS 00pa30BaTelb-
HOM JESITENbHOCTU MO 00pa3oBaTeIbHBIM MPOrpaMMaM CPEIHEro MpoQpeccuoHa b
HOTO 00pazoBaHus», [Ipukazom Munnpocsemenus PO ot 12.08.2022r. Ne732 «O
BHeceHuu n3Mmenenui B dGenepanvusbiil ['ocynapersennsiit Crangapt Cpennero O6-
miero O6pazoBanus», [Ipukazom ot 23.11.2022r. Nel014 «O06 yrBepxnenun dene-
panbHOM Ob6pazoBarenbHoi [Iporpammer Cpennero O6mero O6pa3oBanus», Peko-
MEHJIALUSAMU TI0 peai3alii CPEAHEro 001Iero o0pa3oBaHusl B IPeesiax OCBOCHUS
00pa30BaTeNIbHOW MpPOrpaMMbl CPEOHETO MPO(ecCHOHAIBHOrO 00pa3oBaHus (OT
01.03.2023r. Ne05-592).

Opranuzanusa — pazpadboruuk: denepanbHOE rocylapCTBEHHOE OOKETHOE
YUpEXJIEHUE BbIcHIEro oopazoBanus KazaHckuil uccieqoBaTenbCKUid TEXHOJIOTYe-
CKH yHUBepcuTeT Ka3aHCKHI TEXHOJIOTMYECKUI KOJUIEK.

PaccmoTtpena Ha 3acenanuu npeameTHO-1ukII0Boi komuccuu (IT1K)
npotokoit Ne 7 ot "25" mapra 2025 1.

[Tpencenarens I1IIK / H.H. ®anuna
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1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
OBHIEOBPA3OBATEJIBHOT'O IPE/IMETA «XUMMUSA»

1.1 MecTto nipeaMeTa B CTPYKTYype OCHOBHOM ITpodecCHOHAIbHON 00pa3oBa-
TEJIBHOHN TPOTPaMMBbI

OO611e06pa3oBaTeIbHBIN MPEAMET « XUMHUS SBIISIETCS 00s13aTeIbHON YacThIO 00111€00-
pa3oBaTeILHOTO IIUKJIa 00pa3oBaTebHOM MporpamMMbl B cootBeTcTBHM ¢ I'OC CIIO
o mpodeccun/ cnenuanbHocTh 15.02.17 MoHTaX, TEXHHUECKOE 00CITy)KUBaHHE, IKC-
ITyaTanus ¥ PEMOHT MPOMBIIIIICHHOTO 000pY/I0BaHUS (IO OTPACIsAM), YTBEPHKICH-
HBIM ITpukazoM MunucrtepcTsa npocsemenns PO ot 12.09.2023 r. Ne 676.

1.2 llenu 1 mIaHUPyEMBIE Pe3yIbTaThl OCBOCHHS MPEAMETA
1.2.1 llenu u 3agauu mpeaMera

[ens npeamera: GpopMHUPOBAHUE Y CTYJIEHTOB IPEICTABICHUS O XUMHU-
YECKOW COCTAaBIISIIOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUpPa KaK OCHOBBI
IPUHATUS PELICHUN B KU3HEHHBIX U IPOM3BOJACTBEHHBIX CUTYalMSX, OTBET-
CTBEHHOT'O TTOBEJICHUS B IPUPOJAHOM CpeTe.

3agauu npeamMeTa:
- copMHpOBaTH MOHMMAHUE 3aKOHOMEPHOCTEW MPOTEKAHUSI XUMHYECKUX

IIPOLIECCOB U SIBJIEHUN B OKPYXKAIOLIEH Cpelie, NETOCTHOW HAYYHOM KApTUHBI MUDPA,
B3aUMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- Pa3BUTh YMEHUS COCTABIATH (POPMYIIbI HEOPTAHUUECKUX U OPTaHHUYECKUX
BEIIECTB, YPABHCHUS XUMHUECKUX PEAKINA, OOBICHATh UX CMBICI, HHTEPIIPETH-
pOBaTh PE3YJIbTaThl XUMUUYECKHUX IKCIIEPUMEHTOB,

- chopMUpPOBATh HABBIKY MPOBEACHUS MPOCTEUIINX XUMHUECKUX IKCIIEPU-
MEHTAJIbHBIX MCCJIEAOBAHUN C COOJIFOCHUEM TPaBUJI O€30MacCHOT0 OOpaIleHus ¢
BEIIECTBAMHU U JaOOPaTOPHBIM 000PYIOBAHUEM;

- Pa3BUTh YMEHHUS KCIOIb30BaTh MH(OPMAIIMIO XMMUYECKOTO XapakTepa u3
Pa3JIMYHBIX UCTOYHUKOB;

- Cq)OpMI/IPOBaTB YMCHH: IIPOTHO3UPOBATH IMOCICACTBUA cBoOcH ACATCIIBHOCTU
U XUMHUYCCKUX IIPUPOAHEBIX, OBITOBBIX U IMPON3BOACTBCHHLIX ITPOLICCCOB;

- copMHUPOBATH TOHUMAHUE 3HAYMMOCTH JTOCTHIKEHUN XUMHUYECKOW HAYKU U
TEXHOJIOTUH JJIsl Pa3BUTHS COIMATILHON U TTPOU3BOJICTBEHHOM cdep.



1.2.2 Tlnanupyemble pe3yibTaThl OCBOCHUS 00111€00pa30BaTeIbHOTO IpeaMETa
B cootrBeTcTBUU PI'OC CIIO u Ha ocHoBe ®I'OC COO

Kon u nanmenoBa-
HHE

neTeHnui

HHaHpreMble pe3yJbTaThbl 0OCBOCHUSA NIPEAMETA

(popMHpyeMBbIX KOM-

O01mue

JAucaunimHapHbie

OK 01. BeiOupats
CIIOCOOBI

pelICHHUs 3a]1a4 IPOo-
(heccuoHaIbHOM Jies-
TEJIBHOCTH
MPUMEHHUTEIBHO K
pa3IuIHBIM
KOHTEKCTaM

B wacTtu Tpy10BOrO BOCIIUTAHWS:
- TOTOBHOCTB K TPYAY, 0CO-
3HAHHE [IEHHOCTH MacTEepPCTBA,
Tpyaoooue;

- TOTOBHOCTH K aKTHBHOM
JIEITEIbHOCTH TEXHOJIOTHYECKOM
Y COIIMAIbHOM HAIIPaBJIECHHOCTH,
CIIOCOOHOCTh UHULIMMPOBATb,
MJIAHUPOBATh M CAMOCTOSITEIHHO
BBITIOJHSATH TAKYIO JIESTEIBHOCTB;
- HWHTEpEeC K pas-
JUYHBIM cdepam npodeccu-
OHAJILHOW NTeATEIILHOCTH,
OBnazneHne yHUBEPCAIbHBIMU
yueOHBIMU MTO3HABATEIBHBIMU
JEUCTBUSIMU:

a) 0a30BbIC JJOTUYECKHE JICH-
CTBHUSIL:

- CaMOCTOSITENILHO PopMy-
JUPOBATh U aKTYaIU3UPOBATh
npo0iieMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHABIIMBATH CYIIe-
CTBEHHBIN TTPU3HAK WJIA OCHOBA-
HUS JJIs CPaBHEHHUSI, KITacCU(pUKa-
MU 1 0000IIIEHN;

- OTIPECIIATE TSN JCSITEIh-
HOCTH, 33]1aBaTh MapaMeTpPhl U
KPUTEPHUU WX JIOCTHIKCHUS;

- BJIQJIETh CUCTEMON XMMHUYECKUX 3Ha-
HUH, KOTOPast BKJIFOYAET:
OCHOBOIIOJIAralOLI1E MOHATHUS (XUMHUYE-
CKUH 3JIEMEHT, aTOM, dJICKTPOHHAsI 000-
JIOYKa aToMa, S-, P-, 0-3JIEKTPOHHBIE Op-
OuTtanu aTOMOB, HOH, MOJIEKYJIa, BaJICHT-
HOCTb, 3JIEKTPOOTPULIATEILHOCTb, CTE-
IIEHb OKHMCJICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN
00BeM, YrIIepOAHBIH CKeJeT, PyHKIINO-
HaJIbHAsl IPYyIIa, pajuKall, U30MEpus,
M30MEpPbI, TOMOJIOTUYECKUM psijl, TOMO-
JIOTH, YTJIIE€BOAOPO/IBI, KUCIOPOA- U a30T-
coJiepaKalle CoequHeHus1, Onoaoruye-
CKU aKTHUBHBIE BelllecTBa (YIJIEBObI,
KHUPBI, OEJIKH), MOHOMED, MTOJIUMED,
CTPYKTYPHO€ 3BE€HO, BBICOKOMOJIEKYJISIP-
HbIE COEJIMHEHUS, KpUCTaJNINYeCcKas pe-
I€TKa, TUITbl XUMHUYECKUX PEaKIUi
(OKHCIUTENbHOBOCCTAHOBUTEIbHBIE,
9K30-U DHJIOTEPMUYECKHE, PEAKI[UN HOH-
HOro oOMeHa), pacTBOP, NEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JIEKTPOIUTHIECKAS
JUCCOLMALs, OKACIUTENb, BOCCTAHOBH-
T€Jb, CKOPOCTh XMMHUECKOHN pEaKIlIny,
XMMHUYECKOE PABHOBECHUE), TEOPUH U 3a-
KOHBI (TEOPHSI XUMUYECKOTO CTPOEHUS
oprannueckux Bemects A.M. byre-
pOBa, TEOPUS DIIEKTPOJUTHIECKON AHC-
couuanuu, nepuoandeckuii 3axon J[.1.
MeHieneeBa, 3aKOH COXpaHEHHUsI Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK
XUMUH, (PAKTOJIOTHUECKHE CBEJCHUS O
CBOMCTBAX, COCTaBe, NOJYYEHUHU U Oe3-
OIIaCHOM MCHOJIb30BaHUH BaXKHEHIINX
HEOpPraHMYECKUX M OPraHN4eCKHUX Be-
IIECTB B OBITY U IPAKTUYECKOH J1esTelNb-
HOCTH YEJIOBEKA;




- BBISIBJISATh 3aKOHOMEPHOCTH U TPOTUBOPEUUS
B pacCMaTPUBAEMBIX SBJICHUSAX;

- BHOCUTb KOPPEKTHUBBI B AEATEIBHOCTb, OLE-
HHUBAaTb COOTBETCTBHE PE3YJIBTATOB LEISAM, OLICHU-
BaThb PUCKU TOCJIEACTBUM NEATCILHOCTH; - Pa3BU-
BaTh KPEATUBHOE MBIILJICHUE IMPU PEIICHUU KU3HEH-
HBIX TIPOOIIEeM

0a30BEIE HCCIEA0BATEIbCKHE NEHCTBUS:

- BIIQJICTh HABBIKAMU Y4eOHO-HMCCIIEA0BATEb-
CKOM M TPOEKTHOM JEATEIbHOCTH, HAaBbIKAMHU
paspenieHust mpooiem;

- BBISIBJISITh [IPUYMHHO-CIICICTBEHHBIE CBSA3U U
aKTyaJIM3UpOBaTh 3aJady, BbIJBUTAThb TUIIOTE3Y €€
peuieHus, HaXOoJIUTh aprymMeHTbl Uil J10-
Ka3aTeJIbCTBA CBOMX YTBEPIKICHHI, 3a/JaBaTh napa-
METPBI U KPUTEPUH PEIICHUS;

- aHAJIM3UPOBATh IOJYYEHHBIE B XOJI€ peuie-
HUSI 3a/1a4U PE3yJIbTaThl, KPUTHUYECKH OLICHUBATH UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HO-
BBIX YCJIOBHSIX;

- YMETh NEPEHOCUTh 3HAHUS B IIO3HABATEIb-
HYI0O U TPaKTUYECKYI0 O0JacTH >KU3HEIEATEIbHO-
CTH;

- YMETb HWHTETPUPOBATH 3HAHUSA U3 Pa3HbIX
MPEeIMETHBIX 00IacTel;

- BBIJIBUTaTb  HOBBIE UJIEH, IpeaaraTb
OPUTHHAJBHBIE TOAXOIbI U PELICHUS; - CIIO-
COOHOCTB MX MCIOIL30BaHHUA B IT03HABA-
TEJIbHOW U COLIMAJIbHOM ITPAKTUKE

- YMETh BBISIBIISITH Xa-
paKTepHbIE NMPU3HAKU U B3au-
MOCBSI3b HM3YUYEHHBIX TIOHS-
TUI, TIPUMEHSATH COOTBET-
CTBYIOILIME TTOHSATHUS [IPU OIH-
CaHWM CTPOCHUA U CBOMCTB
HEOPraHUYECKUX U OpraHuye-
CKHMX BEILECTB M UX MpeBpa-
IIEHUI; BBISBISITH B3aUMO-
CBSI3b XMMHUYECKUX 3HAHUU C
MOHATUSIMA U TIPEJICTABJICHU-
SIMH JIPYTUX €CTECTBEHHOHA-
YYHBIX TIPEIMETOB;

- YMETh MCHOJIb30BaTh
HAaUMEHOBAHUS XHUMHUYECKUX
COCIMHEHUN  MEXAYHapo.-
HOI'0 COK03a TEOPETUUYECKOU 1
MPUKIAAHON XUMUU U TPUBU-
aJlbHbIC Ha3BaHMUS Ba)KHEM-
IIUX BEIECTB (ITHIJICH, alle-
TUJICH, TJUIEpPUH, (EHo,
dbopmainberusm, YKCyCHast
KHMCJIOTA, TJIMUUH, YrapHbIA
ras, yrjaeKHucCIbli a3, aMMUaK,
raiieHas U3BeCTh, HerameHas
W3BECTh, IMTHEBas CoJa M
JIpYTrux), COCTaBIATH (op-
MYJIBI HEOPTAaHUYECKUX U Op-
TaHUYECKUX BEIIECTB, YpaB-
HEHUSI XUMUYECKUX PEaKIUi,
OOBSCHITHL WX CMBICI; IIOJI-
TBEPXKJaTh XapaKTepHbIE XU-
MHYECKHE CBOMCTBA BEIIECCTB
COOTBETCTBYIOIIIUMHU  DKCIIE-
pUMEHTaMH U  3aluCsIMU
YpaBHEHUN XUMHYECKUX pe-
aKIIH;

- YMETh YCTaHAaBIIUBAaTh
MPUHAJIEKHOCTh U3YUEHHBIX
HEOPraHUYECKHX U OpraHuye-
CKHMX BEIIECTB K OIpEeIeH-
HBIM KJIacCaM U TPYIIIaM CO-
€AMHEHUH, XapaKTepu30BaTh
HX COCTaB M BaKHEUIIHE
CBOMCTBA; OMNpPEACNATh BHUAbI
XUMUYECKHX CBs3el (KoBa-
JICHTHAs1, HIOHHAS, MeTaJlJTn4e-
CKasi, BOJOpPOAHAs), THIIBI
KPUCTAJUIMYECKUX  PEIIETOK




BEIIECTB; KIacCU(PUIMPOBATH
XMMUYECKHE PEAKLIUH;

- chopMHpOBaTh Mpej-
CTaBJICHHS: O XUMHUYECKOMH CO-
CTaBJIAIOLIEH €CTeCTBEHHOHA-
YYHOU KapTUHBI MHpa, pPOJIU
XMMUU B TIO3HAHUH SBICHUN
npuposl, B (HOPMUPOBAHUU
MBILIUICHHUS] U KYJIbTYpPBI JINY-
HOCTH, ¢ (YHKIMOHAIBLHOU
IpPaMOTHOCTH, HE00XOIUMOMN
JUI PELICHUs] TMPAKTHYECKUX
3ajja4 U 9KOJIOTUYECKU 000cC-
HOBAHHOT'O OTHOLIEHHUS K CBO-
€My 3JI0pOBBIO U MPHUPOTHON
cpere;

- YMETh IIPOBOJIUTH pac-
YeThl 10 XUMUYECKUM (hopMy-
JaM U YpaBHEHMSIM XUMHUe-
CKUX PEaKIMH C UCHOJIb30Ba-
HUEM (pU3MUYECKUX BEIUYMH,
XapaKTepU3yIOLUX BELIECTBA
C KOJMYECTBEHHOW CTOPOHBI:
Macchl, o0beMa (HOpMaJIbHbIC
yCIIOBHSI) Ta30B, KOJIMYECTBA
BEIIIECTBA; MCIOJb30BaTh CH-
CTEMHbIE XUMUYECKUE 3HAHUS
JUIs TIpUHATHS pelIeHud B
KOHKPETHBIX YKM3HEHHBIX CH-
Tyalusx, CBI3aHHBIX C BeIle-
CTBaMH U MIX TIPUMEHEHUEM




OK 02. Hcnomns-
30BaTh
COBPEMEHHBIC
cpeacTBa
MOKCKa, aHa-
am3a

U MHTEpIIpeTa-
uu nHpopma-
WY U
nHpopMaIoH-
HBIC TEXHOJIOTHHI
JUTSI BBITIOJTHE-
HUS

3amaq npodec-
CHOHAIBHOH Je-
ATEITHLHOCTH

B o0macTy IeHHOCTH HayYHOTO TTO3HAHUS:

- chopMUPOBAaHHOCTH MHPOBO33PEHHS, COOTBET-
CTBYIOIICTO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKU ¥ 00IIECTBEHHOH MPAKTHKH, OCHOBAHHOTO Ha
JIaJiore KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTa B IMOJIUKYJIBTYPHOM MHPE;

- COBEPIICHCTBOBAHUE SI3BIKOBOMH W YHUTATEIBCKOU
KYJbTYpbl KaK CpPEICTBa B3aMMOJCHCTBHS MEXKIY
JFOBMU M TIO3HAHUS MUPA;

- OCO3HAHHE IICHHOCTU HAayYHOU JIESTeIbHOCTH, TO-
TOBHOCTH OCYILECTBJIATH MPOCKTHYIO M HCCIIEI0Ba-
TEJIbCKYIO JIeATEIbHOCTh

WH/IMBUYAJILHO U B TPYIIIIE;

OBnazneHre yHUBEpPCAIbHBIMU Y4eOHBIMH ITO3HABA-
TEJbHBIMU JCHCTBUSIMH:

B) pabota ¢ uHpopMaIuei:

- BJIQJICTh HABBIKAMH IOJIydeHHs] MH(OpMAIMH U3
HCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOATEIBHO OCY-
HICCTBJIATH TIOUCK, aHAJIN3, CHCTEMATU3aLUI0 U UH-
TEpIpeTanuio WHPOPMALUN PA3IUYHBIX BHJIIOB H
(bopM mpencTaBICHHS;

- CO3J1aBaTh TEKCThI B Pa3IMYHBIX OpMaTax C yde-
TOM Ha3HAa4YeHUs MHPOPMAILMU U IIETCBOH ayIHTO-
pHH, BBIOHpasi ONTUMAIBHYIO (GOpMY
MIPEJICTABICHUS U BU3YyaTH3aIUH;

- OLIEHUBATH JIOCTOBEPHOCTh, JISTHTUMHOCTH HH(OP-
MalllM, €€ COOTBETCTBHE INPABOBBIM M MOPAIbHO-
THYECKUM HOPMaM;

UCIIOJIb30BaTh CPEICTBA MH(POPMAITMOHHBIX U KOM-
MYHHUKAITIOHHBIX TEXHOJIOTUN B PEIICHUU KOTHU-
TUBHBIX, KOMMYHUKATHBHBIX W OpPTraHU3aIMOHHBIX
3az1a4 ¢ coOIt0ieHreM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKU 0€30MaCHOCTH, MMrueHbl, pecypcocoepe-
KEHHUS, IPABOBBIX U AITUYECKUX HOPM, HOPM UH-
dhopmMarmoHHON 0€30MaCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIIUTHI HH-
dbopmaruu, nHGOPMAIMOHHON 0€30MaCHOCTH JINY-
HOCTH;

- yMETh IUTAHUPOBATH U
BBITMIOJHATh XUMUYECKUIN KC-
IIEPUMEHT (IIpEeBpaLEHUs Op-
FaHMYECKUX BELIECTB IPH
HarpeBaHuu, MOJIy4eHUE STH-
JIEHA U U3YYEHUE €r0 CBOWCTB,
KaueCTBEHHbIE pEaKIuu Ha
aJbJIETUJIbl, KpaxMmai, YKCyc-
HYIO KHUCJIOTY; JEHaTypanus
OenKOB IpU  HarpeBaHUH,
IBETHBIE pPEAKIUU OEJIKOB;
MIPOBOJIUTH PEAKIIMH MOHHOTO
oOMeHa, OMpeaensiTh Cpery
BOJHBIX pPAacTBOPOB, Kaue-
CTBEHHBIE pEaKIUU Ha CYJb-
¢dar-, kapOoOHAT- W XJIOPHJI-
AHUOHBI, HA KATUOH aMMOHHUS;
pemarh 3KCIepUMEHTaIbHBIC
3aga4yu o TemaM "Metassl"
n "Hemeramnsl") B cooTBer-
CTBUU C MPABUJIAMH TCXHUKH
0e3omacHOCTH TIpU  oOparie-
HUU C BEIIECTBAMH U J1abopa-
TOPHBIM 0o0opyioBaHUEM;
NPEJCTaBIsITh  PE3YNbTaTh
XUMHUYECKOTO JKCIIEPUMEHTa
B (opMe 3amucu ypaBHEHHI
COOTBETCTBYIOIIMX PEAKLIMI U
dbopmMynupoBaTh BBIBOJABI Ha
OCHOBE ITHX PE3YyJIbTaTOB;

- YMETh aHAIU3UPOBATH
XUMUYECKYI0 HWH(}OpMaIuio,
MOJIy4aeMyI0 M3 pa3HbIX HC-
TOYHHUKOB (CPEACTB MaccoBOM

uH(popmanuu, cetb MHTEpHET
" JIpyrue);

- BJIA/JIETh OCHOBHBIMU
METOJIaMU Hay4HOTO I[O3Ha-
HUS BEIIECTB M XMMHMUYECKUX
SIBJIICHUH (HaOto1eHne, n3Me-
pEHME, SIKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETb NMPOBOJIUTH pac-
YeThl 10 XUMUYECKUM (hopmy-
JaM W YpaBHEHHSIM XHMHYe-
CKHMX pEaKIMil ¢ HUCIIOJIb30Ba-
HUEM (QU3NYECKUX BEIUYMH,
XapaKTepU3YIOUIMX BEIIECTBA
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OK 042ddexk-
TUBHO
B3aHUMOJEICTBO
BaTh U paboTaTh
B KOJJIGKTHUBE U
KOMaHjIe

- FOTOBHOCTh K CaMOpPAa3BUTHUIO, CaMOCTOsI-
TEJIBHOCTH U CAMOOIIPEIEIICHUIO;

-OBJIaJICHUE  HaBbIKaMH y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U COLMAJIbLHOM JIe-
ATEIbHOCTH;

OBnageHue yHuBepCaIbHIMU KOMMYHHKATHB-
HBIMHU JICVCTBUSIMU:
0) cCOBMECTHasl I€SITEIIbHOCTD:

- IIOHMMAaTh M HCIOJIb30BaTh IPEUMYIIECTBA
KOMaHJAHON ¥ UHJIMBUyaJIbHOU paboThI;

- MIPUHUMATB LIEJIM COBMECTHOM ESITEIBHOCTH,
OpPraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBUS 110 €€
JOCTHKEHUIO: COCTABIIATh IUIaH JIEMCTBUM, pacipe-
JIENIATh POJIK C Y4€TOM MHEHUI y4YaCTHUKOB 00CYX-
JlaTh pe3y/bTaThl COBMECTHON pabOThI;

- KOOPJIUHUPOBAaTh M BBHINOJHATH padboTy B
YCIIOBUSX PEaIbHOTO, BUPTYaJIbHOTO U
KOMOHMHUPOBaHHOTO B3aUMOACHCTBUS;

- OCYIIECTBIATh MO3UTHUBHOE CTPATErMUECKOe
MIOBE/ICHNE B DA3JIMYHBIX CUTYyallUsX, HPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM
- OBnaneHne yHUBEPCAIBHBIMH DPETYJISATUB-
HBIMU JIEUCTBUSIMU:

I') IpUHATHE ce0s U IPYTUX JIOICH !

- MPUHUMATh MOTHBBI M apryMEHTBl JIPYIHX
JIOJIeH pU aHaNu3€e Pe3yabTaTOB JEATEIIbHOCTH;
IIPU3HABaTh CBOE IIPABO U NIPABO APYTUX JIIOJEH Ha
OIINOKH;

- pa3BHUBAaTh CIIOCOOHOCTH MOHUMATh MUP C TTO3ULIMH
JPYTOro 4ejJ0BeKa;

B o0nacTi 5K010r14ecKoro BOCIIMTAHMS ;

C KOJINYECTBEHHOU CTOPOHBI:
Macchl, 00beMa (HOpMaJlbHbIE
YCJIOBHSI) Ta30B, KOJMYECTBA
BEIIECTBA; UCIOJIb30BaTh CH-
CTEMHbIC XUMHUYECKUE 3HAHUS
JUTSL TIPUHSATUS PEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CH-
TyalusiX, CBA3aHHBIX C Belle-
CTBaMHU U MX IIPUMEHEHUE

- YMeThb IUIAHUPOBATh M BBI-
MOJIHATh XUMHUYECKUN HKCIIe-
PUMEHT (IIpeBpalleHus] opra-
HUYECKMX  BELIECTB  MpH
HarpeBaHuu, MOJIy4eHUE STH-
JIeHa ¥ U3y4YEeHHE €ro CBOMCTB,
KaueCTBEHHbIC pEaKIuu Ha
aNbJIeTUJIbl, KpaxMmai, YKCyc-
HYIO KHCJIOTY; JEeHaTyparus
OEenKOB MpU  HarpeBaHUW,
[[BETHBIE pPEAKIUU OEJIKOB;
MPOBOAMTH PEAKIIUN HOHHOTO
oOMeHa, OIpeneNsTh Cpeay
BOJHBIX PacTBOPOB, Kade-
CTBEHHBIC pPEaKIUH Ha CyIb-
dar-, KapOoHAT- W XJIOPUJI-
aHMOHBI, HA KATHOH aMMOHHUSI;
pemarb SKCIepUMEHTaIbHbIE
3ajauu 1o temam "Mertamist"
n "Hemeramnsl") B cooTBer-
CTBHH C TPaBUJIAMH TEXHUKH
06e30macHOCTH TpU oOparie-
HUM C BEIIEeCTBaMHM M J1abopa-
TOPHBIM 000pyZI0BaHUEM;
NPEJCTaBISTh  PE3YNbTaThI
XMUMHUYECKOTO 3KCIEPUMEHTA
B (opMe 3amucH ypaBHEHHI
COOTBETCTBYIOIUX PEAKIUN U
dbopMynupoBaTh BHIBOJIBI Ha
OCHOBE 3THX PE3yJIbTaTOB

- chopMHpOBAThH MpE/ICTaBIIE-
HUS: 0 XMMHYECKOI coCcTaBIIs-
IOIIEH  €CTECTBEHHOHAYYHOM
KapTUHBI MUPa, POJIH XUMUHU B
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OK 07.
CopeiicTBOBaThH
COXPaHEHHUIO
OKpYy>Karoleu
Cpelbl, pecypco-
cOepex eHuto,
MIPUMEHSITh 3Ha-
HUS 00 U3MeHe-
HUU KJIMMATa,
TIPUHIUIIB Oe-
PEXIIMBOTO IPO-
W3BOJICTBA, 3(-
(EKTUBHO JICH-
CTBOBAaTh B Upe3-
BBIYAHBIX CUTY-
arusx

- c(hopMHPOBAHHOCTH SKOJIOTHMYECKON KYJIbTYPBHI,
MOHUMAHUE BJIMSHUS COLMAIBbHO-3KOHOMHYECKHUX
IIPOLIECCOB HA COCTOSIHUE MPUPOAHON Cpeabl, 0CO-
3HaHUE TJ00ALHOTO XapakTepa 3SKOJIOTHYECKUX
npo0Jem;

- IUJIAHUPOBAaHUE U OCYIICCTBICHUE JCUCTBUN B
OKpYXarollel cpeie Ha OCHOBE 3HAHUS Ieneit
YCTOMYHMBOTO Pa3BUTHUSL YEJIOBEUYECTBA;
HenpusTUe NeHCTBUHN, TPUHOCSIIHNX BPE] OKpYXKaro-
men cpene;

- YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC
9KOJIOTHYECKHUE TIOCIEICTBUSA MPEIIPUHUMAEMBIX
NENCTBUI, IPEIOTBPALATh UX;

- pacUIMpEeHHE OMbITA IEATEIbHOCTH YKOJIOTH-

AKTUBHOC

YECKOM HaIlPaBJIECHHOCTH;
- OBJIQJICHME HaBbIKAMM Yy4eOHO-HCCIIEA0BATEb-
CKOM,[IPOEKTHON U COUUAIIBHOM IESITEIbHOCTH;

MO3HAHUY SIBICHUH MPUPOJIBL,
B ()OPMHPOBAHUYU MBIIUICHUS
U KYJIbTYyphl JIMYHOCTH, €€
(GYHKLIMOHAJIBHON I'PaMOTHO-
CTH, HEOOXOIUMOMH JUIs pelie-
HUS TNPaKTUYECKUX 3a7ad U
HKOJIOTUYECKH  OOOCHOBaH-
HOTO OTHOIIEHHS K CBOEMY
3I0pOBBI0O U NPUPOJHOHU
cpene;

yMeTh coONIoAaTh IpaBuiIa
AKOJIOTUYECKU 1Iesiecoo0pas-
HOTO TIOBENEHUS B OBITY U
TPYAOBOI AEATEIBHOCTH B Lie-
JSIX COXPAHEHHs CBOETO 370-
POBbS M OKpYKaOIIEW IpH-
pPOAHON Cpeapl; Y4YUTHIBATh
OMAaCHOCTh BO3/EUCTBUS Ha
JKUBBIE OpraHU3Mbl OIpe/e-
JICHHBIX BEILECTB, IOHUMAas
CMBICJI TIOKa3aTessl Mpeeib-
HOW JOMYCTUMOI KOHIIEHTpa-
UH
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2. CTPYKTYPA U COAEP) KAHUE OBLIEOBPA3OBATEJIBHOI'O

HPEIMETA «XUMMUSA»

2.1 O6beM npeaMeTa U BUAbI y4eOHOI padoThI

Bun yuye6Hoii padoThl

O0BeM B yacax

(anddepeHupoBaHHbII 3a4€T)

O0bem 00pa3oBaTeIbHOI MPOrpaMMBbl 2
AUCHHUTLTHHBI

B T.4.

OcHOBHOe coJiep:KaHue 66
B T.Y.

TEOPETUUICCKOE 00yUCHHE 30
71a00paTOpPHBIEC 3aHITHUS 10
PaKTUYECKUE 3aHATHUS 26
IIpogeccnoHAILHO-OPUEHTUPOBAHHOE  COJep- 4
JKaHue (coaep:KaHue MPUKIATHOTO MOTYJIsl)

B T.Y.:

TEOPETUUECKOe 00yUeHUE 2
MPAKTUYECKUE 3aHATHUS 2
IIpome:kyTouHas aTTecTanus 2

11




2.2. TeMaTH4YeCKHUI IVIaH U COAEPKAHME NIPeAMeTa

HaunmenoBanne | Conep:kaHue y4eGHOro MaTepuajia (OCHOBHOE U MPodeccHOHATbHO-OPHEHTHPOBAHHOE), J1a0opa- 06 ®dopmupyembie
. bEM YacoB
Pa3aesioB U TeM TOPHBbIE M MPAKTHYEeCKHE 3aHATHS, IPHKJIATHONH MOTYJIb KOMIIETEeHIIUH
1 2 3 4
OcHOBHOE co/iep:KaHue 66
Pazjen 1. OcHOBBI CTPOEHHS BellleCTBA 10
Tema 1.1. OCHOBHOE Colep/KaHne 6 OK 01
Ctpoenue aToOMOB T . 5
NUMUICCKIX S0~ eopeTHYECKOe 00yUeHmne
MCHTOB W MPUPOJA | CoBpeMeHHAst MO/IENb CTpOeHHS aToMa. CUMBOJIMYECKHH S3bIK XUMUU. XUMUYECKUH IEMEHT. DIIeK-
XUMHYECKOHU CBA3M | tnonHast koHpUrypanus atoma. Knaccudukanus XMMHYeCKUX 3JIEMEHTOB (S-, P-, d-aneMenTsl). BaneHt-
HBIE JIEKTPOHBI. BalleHTHOCTB. DJIEKTPOHHAS TPHPOA XUMUUECKON CBSA3H. DIEKTPOOTPHLIATEIHHOCTb. 2
Busbl xuMudeckol CBsi3u (KOBaJIGHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAsS) U CIIOCOOBI ee 00pa3o-
BaHMUS
IMpakTHyecKue 3aHATHS 4
Pemenne 3a1anuii Ha UCIIOJIB30BAHNE XUMHUUYECKONW CUMBOJIMKY M HA3BAHWM COCUHEHNI 110 HOMEHKIIA-
Typ€ MEXIyHapOJHOTO COK3a TEOPETUYECKON U NMPUKIIATHON XVUMHUH U TPUBUAJIBHBIX Ha3BaHUU IS CO-
CTaBJICHUS] XUMUYECKUX (POPMYJI IBYXaTOMHBIX COCTMHEHHI (OKCHIOB, CYIb(UI0B, THIPUIOB U T.I1.) H
JPYrUX HEOPTaHMYECKUX COCAMHEHUH OT/IEIbHBIX KJIaCCOB. 4
[MpakTHueckue 3a1aHKs Ha YCTAHOBIICHHE CBSI3M MEKIY CTPOCHHEM aTOMOB XUMHUYECKHUX JIEMEHTOB U
NEePHOANICCKAM U3MEHEHHUEM CBOMCTB XMMHUUECKHMX 3JIEMEHTOB U MX COCTMHEHHI B COOTBETCTBHH C I10-
noxkeHueMm llepuoandeckon CUCTEMBI.
Tema 1.2. [lepuo- | OcHOBHOE coepKAHIE 4 OK 01
TUYECKUH 3aKOH U OK 02

Teopernueckoe o0yueHue
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tabmuma J[. 1.
Meunpeneena

[lepuoanueckas cucrema xuMuueckux sineMeHToB J[.M. Menaeneea. ®u3nueckuii CMbICI
[lepuonnueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUUECKHX 3JIe-
MEHTOB, 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C MOJOKEHUEM XUMHUYECKOTO
hneMeHTa B [lepuoanyeckoii cucreMe. MUpOBO33pEeHUECKOE U HaydHOE 3HaueHue [lepuoauueckoro 3a-
koHa JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKUX IJIEMEHTOB.

HpaKaneCRoe 3aHATHE

Pemrenue MMPAKTUKO-OPUCHTHPOBAHHBIX TCOPCTHICCKUX 3aI[aHI/Iﬁ Ha XapaKTCpU3alui0 XUMHYCCKUX 3JIC-
MeHTOB «MeTaInuecKkue / HEMCTAJUINYCCKUEC CBOfICTBa, SJICKTPOOTPULATCIIBHOCTD XUMHUYCCKHUX 3JIC-
MCHTOB B COOTBCTCTBUU C UX IJICKTPOHHBIM CTPOCHUEM U ITOJIOKCHHUEM B HepHOI[I/I‘ICCKOﬁ CUCTCMC XU-
mudeckux syemeHToB .M. Menaeneeray

Pa3nen 2. Xumnueckue peakuuu

10

Tema 2.1. Tuner
XUMUYECKHUX peakK-
137051

OcHoBHOE CoAcCpKaAHUEC

Teopernueckoe o0yuenune

KJ'IaCCI/I(l)I/IKaI_II/IH N THUIIBI XUMHWYCCKUX peaKI_II/Iﬁ C Y4aCTHUEM HCOPIraHNYICCKUX BCIICCTB. CocraBieHue
ypaBHeHI/Iﬁ peaKLII/Iﬁ COCAUHCHMU, PA3JIOKCHUS, 3aMCILICHN, O6M€Ha, B T.4. peaKuHﬁ ropCHUs, OKUCITIC-
HUA-BOCCTAHOBJICHUS.

ypaBHeHI/Iﬂ OKHCIICHHSI-BOCCTaHOBJICHUS. CTeneHb OKucieHusa. OKHUCIUTENIh U BOCCTAaHOBUTENL. Co-
CTaBJICHUEC U YPaBHUBAHUC OKUCIUTCIIBHO-BOCCTAHOBUTEIIbBHBIX peaKuHﬁ METOIO0OM JJICKTPOHHOT'O Oa-
nmanca. OKHCINTEIbHO-BOCCTAHOBUTEILHBIC pE€aKkuuu B IpUpoac, MpOU3BOJACTBCHHBIX ITPOIECCaX U
KHU3HCACATCIbHOCTH OPraHn3MOB

IIpakTHYecKkue 3aHATHA

OK 01
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KonnuecTBeHHbIe OTHOLIEHNS B XUMUH. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMUU U PAaCUETHI 110
YPaBHEHUSM XMMHUYECKUX peakuuidl. Moib Kak eJMHMIa KoJIMYecTBa BemecTsa. MomsipHas macca. 3a-

KOHBI COXPAHCHHUSI MacChl U SHEPTUU. 3aKOH ABoraapo. MosspHbIi 00beM ra3oB. OTHOCUTEIbHAS IJI0T- 4
HOCTB Ta30B. PacyeTsl 110 ypaBHEHHSIM XMMHUYCCKHX PEaKIUil ¢ UCIIOIb30BaHUEM MacChl, 00bemMa (HoOp-
MaJIbHBIC YCJIOBHSI) Fa30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OCHOBHOE CO/IeP/KAHUE 4
DJIEKTPOJIUTU-YE- OK 01
Teopernueckoe o0yueHue
cKas OK 04
2
AuCCOHalUA 1 Teopus HIEKTPOIUTAYECKON auccoranui. MoHbl. DIIEKTPOIUTEL, HEAIEKTPOJIUTHL. Peakiiuu HOHHOTO
o b
MOHHBIH OOMeH oOmena. CocraBjieHHe peaKinii FOHHOr0 0OMEHA IyTeM COCTABIICHHS MX TOJIHBIX U COKPAIEHHBIX HOH- 2
HBIX ypaBHEHHH. KHCIIOTHO-OCHOBHBIC Peakiiiy. 3a1aHus Ha COCTABJICHUE HOHHBIX PEaKIIUi
JlabopaTopHble 3aHATHSA e
JIaGoparopHas paboTta “TUNbl XUMHUUECKUX pPEeaKIIUn™.
WccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yIOIIMXCs BEIIECTB) U IPU3HAKOB 5
XUMHAYECKHX peakiuii. [IpoBeienue peakiuii HOHHOTo 0OMEHa, ONpe/IeIEHUE CPE/Ibl BOJAHBIX PACTBOPOB.
3aaHust HAa COCTABJICHHE HOHHBIX PEaKIHi
Pasznen 3. CTtpoeHue 1 CBOMCTBA HEOPraHUYECKUX BelleCTB 14
Tema 3.1. Knaccu- OcHOBHOE coepKanHe 6 OK 01
¢buKanus, HOMEH- OK 02
2

Teopernueckoe o0yuenue
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KJIaTypa U cTpoe-
HHUC HCOPraHUYC-
CKHUX BCUICCTB

[Tpeamet Heopranuveckoit xumun. Kitaccudukaims HeopraHuueckux BeniecTs. [IpocThie v CIIOKHbBIC
BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHU/IbI, TUAPOKCHIbI, KUCIOTHI, COJN). B3aumMocBs3b
HEOPTraHUYECKUX BEIIECTB. ArperaTHble COCTOSIHUS BeliecTBa. Kpucrammyeckue u amopdHbIe Beliie-
ctBa. THITBI KPUCTAJUIMYCCKHUX PEIICTOK (ATOMHAs!, MOJICKYJISIpHAs, HOHHASI, METAJUTNYECKast). 3aBHUCH-
MOCTh (PU3UYECKUX CBOICTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEHIETKU. 3aBUCMOCTh XUMHYECKON
AKTUBHOCTHU BEIICCTB OT BUAa XHUMHYECKOU CBSI3U U TUIIA KpHCTaﬂHH‘IeCKOﬁ PCHICTKU. HpI/I‘II/IHBI MHOTI'O-
o0pa3us BEleCTB

IlpakTH4yeckue 3aHATUSA

HoMmeHkatypa HeOpraHHYECKUX BEIIECTB: HA3BAaHHUE BEIIECTBA UCXOMS U3 UX XUMHUYECKOU (hOPMYITBI
WJIA COCTABJICHUE XUMHUYECKOW (POPMYITBI HCXO/Isl M3 Ha3BaHUs BEIIECTBA IO MEXKITYHAPOIHOU
(MIOIMTAK) unu TpuBUaIbHON HOMEHKIIATYPE.

Penienue npakTrHuecKkux 3aJaHui MO KiIacCU(PUKAIMH, HOMEHKJIATYPE U XUMUYECKUM (HopMysiaM HEop-
TaHWYECKHX BEILECTB PA3JINYHBIX KJIACCOB (yrapHBIH ra3, yIIIeKHCIIbIN ra3, aMMHUaK, TalleHas H3BECTh,
HeraimeHasi H3BeCTh, ITUThEBAsl CO/Ia U APYTHX): HA3BIBATh U COCTABIIATH POPMYITBI XUMHUICSCKHX

BELIECTB, ONPEIEIIATh IPUHAMIEKHOCTD K KJIaccy.
Hcrounnku xuMnudeckoi nadopMariu (cpeacTB MmaccoBoit HHPpopMaluu, cetb IHTepHET u apyrue).
[Touck nHpopmManuu Mo Ha3BaHUAM, HJIEHTU(UKATOpaM, CTPYKTYPHBIM popmyam

Tema 3.2. dusnko-
XUMHUYECKHUE CBOM-
CTBa HEOpraHuye-
CKHX BEIIECTB

OcHoBHOE cogepkaHue

Teopernueckoe odyuenune

Mertannisl. O6H_II/IC (I)I/IBI/I‘-IGCKI/IC 1 XUMHYECKHE CBOIicTBa MeTauioB. CIIOCOOKI MOJIYUCHUA. 3HadeHUE Me-
TAaJUIOB U HEMCTAJJIOB B MPUPOAC U KUZHCACATCIIBHOCTH UCIIOBCKA U OPTraHU3MOB. KOppOSI/IH MCTAJIJIOB:
BUJIbI KOPpPO3HHU, CIIOCOOBI 34U ThI MCTAJUIOB OT KOPPO3HUN

OK 01
OK 02
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Hemeramibl. O0mue ¢puzndeckue 1 XUMHIECKUE CBOMCTBA HEMETAIIOB. TUITMYHBIC CBOMCTBA HEMETAII-
noB IV— VII rpynn. Knaccudukanus 1 HoMEeHKIaTypa coeAMHEeHUI HeMeTauioB. KpyroBopoTs! 6uores-
HBIX 3JIEMEHTOB B MIPUPOJIE

XUMHUUYeCKre CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHMYCCKHUX BCIICCTB (OKCI/IILOB, TUAPOKCUI0B, KUCIIOT,
coJieil u I[p) 3aKOHOMepHOCTI/I B U3MEHEHHUM CBOMCTB IIPOCTBIX BEIICCTB, BOOJOPOJHBIX CO@I[I/IHGHI/H‘/'I,
BBICHIUX OKCHUJIOB U THAPOKCHUIOB

I[MpakTuyeckue 3aHATHSA

CocraBiieHHEe ypaBHEHUN XUMUYECKUX PEAKLUI C y4aCTUEM MPOCTHIX U CIOKHBIX HEOPTraHUYECKUX BE-
IIECTB: METAJIOB U HEMETAJJIOB; OKCH/I0B METAJIJIOB, HEMETAJIJIOB U aM(POTEpHBIX 3JIEMEHTOB; HEeopra-
HUYECKUX KHUCIIOT, OCHOBAaHUM U aM(OTEpHBIX THIPOKCUIOB; HEOPraHMUECKUX COJIeH, XapaKTepHU3yIo-
LIUX UX CBOMCTBA.

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN HA CBOMCTBA, COCTAB, IIOJYYCHHUE U
0e301acHOe UCIOJIb30BAHNE BAXKHEHIINX HEOPTaHMUECKUX BEIIECTB B ObITY U IPAKTUYECKOH /e Telb-
HOCTH Y€EJIOBEKA

Tema 3.3.
WNnentudukarus
HEOPraHUYECKUX
BEIIIECTB

OcHoBHOE cogepkaHue

JlabopaTopHble 3aHATHS

JlabopaTtopHas pabota «neHTudukanus HeOpraHnYECKUX BEIIECTBY.
Pemrenue OKCICPUMCHTAJIBHBIX 3a/]a4 MO0 XUMHYCCKUM CBOMCTBaM METAJLIOB U HEMECTAJIJIOB, 110 pacIio-
3HABAaHUIO U MOJYYCHUIO COCMHEHUH METAIJIOB U HEMETAJLIOB.

OK 01
OK 02
OK 04

Wnentudukainus HeOpraHMYecKuX BEIIECTB C UCIOIb30BAaHUEM UX (PU3UKO-XUMUYECKUX CBOMCTB, Xa-
pakTepHbIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIE peakliuy Ha cyibdaT-, KapOOHAT- U XJIOPHIaHU-
OHBI, HA KATHOH aMMOHUS
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Pazpea 4.

CTpoeHue u CBOMCTBA OPraHUYEeCKHUX BelIECTB

Tema 4.1. Knaccu-
¢bukamys, cTpoeHne
1 HOMEHKJIaTypa
OpPTraHUYECKUX Be-
IIECTB

OcHoOBHOE co/lep:KaHue

Teopernueckoe o0yueHue

[TosiBieHue 1 pa3BUTHE OpraHUYECKON XUMHHM Kak Hayku. [Ipenmer oprannyeckoit xumuu. Mecto u 3Ha-
YEHUE OPTraHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HaYK.

XUMUYECKOE CTPOEHUE KaK MOPSAIOK COSMHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO UX BajleHTHOCTH. Oc-
HOBHBIE MOJIO’KEHHUS TEOPHUH XUMUYECKOTO CTPOSHUSI OpraHnyecKux coeaunenud A.M. bytieposa. ¥Yr-
JIEPOJIHBIN CKEJIET OPraHMYECKON MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEILIECTB OT XUMHUYECKOTO CTPOCHHUS
Mouekyn. 3oMepus u u30Mepshl.

[Tonsitue o pyHkuronanbHOU rpymmne. Pagukan. [Tpunnumne! knaccudukanuu opraHM4ecKUX CoequHe-
Hui. MexayHapoHas HOMEHKJIaTypa U MPUHIIMITEI HOMEHKIIATyphl OpraHUYeCKUX coequHeHuid. [Tons-
THE 00 a30TCOoepkKAIINUX COSAMHEHUSIX, OMOJIOTMUECKH aKTUBHBIX BellecTBax (YriieBoaax, skupax, oen-
Kax ¥ JIp.), BBICOKOMOJIEKYJISIPHBIX COeTUHEHUSIX (MOHOMED, TOTUMED, CTPYKTYPHOE 3BEHO)

HpaKaneCKne 3aHATHUSA

Homenknarypa opraHuueckux COeJUHEHHUH OT/AEIbHBIX KIaccOB (HACHIIIEHHbIE, HEHACBILIEHHBIE U apo-
MaTHYECKHE YTIIE€BOI0PObl, CHUPTHI, (DEHOJIBI, abAETUAbl, KETOHBI, KApPOOHOBBIE KUCIOTHI U Jip.) Co-
CTaBJICHNE TIOJHBIX M COKPAILEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BEIIECTB OTIEIbHbBIX KJac-
COB, UCIIOJIb3YSl X Ha3BaHMs 110 CUCTEMAaTUYECKON U TPUBHAJILHOM HOMEHKIATYpe (3TUJICH, alleTUIIEH,
rIMuepyH, hexou, hopManbaeru, yKCycHas KUCaoTa, TIUIKH). Pacuersl npocrelinieit popmyssl opra-
HAYECKOW MOJICKYJIBI, HCXOS1 U3 AJIEMEHTHOTO cocTaBa (B %)

24

Tema 4.2.

OcHoBHOe coaepkaHue

14

OK 01

Teopernueckoe odyuenune

OK 01
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CaolicTBa opraHu-
YEeCKUX COe/InHe-
HUU

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUUECKUX COSAMHEHHUN OT/IEIbHBIX KJIacCOB (OCOOEHHOCTH KIIACCH-
(buKanuyu 1 HOMEHKJIATyphl BHYTPH KJlacca; TOMOJIOTHYECKHUM psia U o0as popmyna; uzomepus; Gusu-
YeCcKUe CBOMCTBA; XMMHUECKHUE CBOICTBA; CIIOCOOBI MOTYUYECHHUS):

- IpeJenbHble YIIIeBOJOPOIb! (AJIKaHbI M LIMKIIOAJTIKaHbI). ['opeHre MeTaHa Kak OJIuH U3 OCHOBHBIX
MCTOYHMKOB TEIJIa B IPOMBIIIJICHHOCTH U ObITYy. CBOMCTBA MPUPOJHBIX YIIIEBOA0POIOB, HAX0XK/ICHHIE B
IIPUPO/IE U IPUMEHEHUE AJIKAHOB;

— Hernpe/iebHble (AIKEHbI, AIKUHBI U AJIKaJUEeHbl) U apOMaTHYECKue YIieBoJopobl. ['opeHue are-
TUJIEHA KaK UICTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JUIsl CBAPKU U PE3KU METAIIJIOB

— KUCJIOPOJICOIEPIKaIINe COSTUHEHUS (CITUPTHI U PEHOIIBI, KAPOOHOBBIC KUCIOTHI U A(UPHI, AJTbICTHIBI
Y KETOHBI, )KUPBI, YIi1eBobl ). [I[pakTniyeckoe npruMeHeHue STHIICHTINKOIIS, TIuepuHa, ¢peHomna. [pu-

MeHEeHHUe (OpMaIbJICTH 1A, AlleTaIbACTHAA, YKCYCHON KUCIOThI. MblIa KaK COJIM BBICITUX KapOOHOBBIX

KHcIIoT. Moroiue cBOMCTBA MBIJIa

— a30TcojepKallne COeIUHEHHs (AMUHBI 1 aMUHOKHCIIOTHI, OeJIK1). BeICOKOMONIEKYIspHBIE COSTMHEHHS
(cuHTETHYECKHE U OMOJIOTUYECKU-aKTUBHBIE). MOHOMED, MOJTUMED, CTPYKTYPHOE 3BEHO.
[Tonumepu3anus 3TUIeHa KaKk OCHOBHOE HallpaBJI€HUE €ro UCIOJIb30BaHus. | eHeTnueckas

CBA3b MEXAY KJIACCAMH OPTaHUYECKUX COEAMHEHUMN

HpaKanecmle 3aHATHUSA

CBoiicTBa OpraHU4YC€CKUux CO€IUHEHHUH OTACIbHBIX KIaCCOB (TpI/IBI/IaJ'IBHaH " MCKAYHApOAHas1 HOMCHKJIA-
Typa, XUMHUYCCKUC CBOﬁCTBa, CITOCOOBI HOJ'Iy‘leHI/ISI)I MMpEACIIbHBIC (aJ'IKaHLI n HHKHO&HK&HH), HEMpEACIib-
HBIC (aJ'IKeHLI, AJIKUHBI U aJIKa,Z[I/ICHBI) " apOMaTUUYCCKUC YIIICBOAOPOAbI, CIIMPTHI U (pCHOJ'IBI, I(ap6OHO-
BBIC KHCJIOThI 1 Z-)CI)I/IpBI, AIBACTUABI U KETOHBI, aMUHBI 1 aMUHOKHUCJIOTEI, BBICOKOMOJICKYJISIPHBIC COCAN-
HCHMUA. BaﬂaHI/ISI Ha COCTaBJICHHUEC ypaBHCHI/Iﬁ XUMHUYCCKUX pCaKLII/Iﬁ C Y4aCTUCM OPraHUYCCKUX BCHICCTB
Ha OCHOBAHHMH UX COCTaBa U CTPOCHUA

OK 02
OK 04
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CocraBiieHne cxeM peakiui (B TOM YKCIIE 110 NPEAJIOKEHHBIM 1IETI0YKaM IPEBpallleHui), XapaKTepusy-
IOLINX XUMUYECKHE CBOMCTBA OPraHNYECKUX COCTMHEHUN OTJENBbHBIX KJIACCOB, CITIOCOOBI UX MOIY4EHUS
Y Ha3BaHUE OPTraHUYECKUX COCIMHEHM 110 TPUBUAIBHON WIIM MEKYHAPOJHOW CUCTEMATUYECKOU HO-
MEHKJIATYypE.

Pemienue npakTUKO-OPUEHTUPOBAHHBIX ~ TEOPETHUECKUX 3aJaAHUMN Ha CBOMCTBA OPraHUYECKUX

CoeI[HHeHHﬁ OTACJIBbHBIX KJIACCOB

Jlaboparopnasi padora

JlaboparopHnas pabota “IIpeBpaliieHuss OpraHMYECKUX BEIIECTB IPU HAarpeBaHUuU".
[Tomyuenue 3TuieHa U U3y4YE€HUE €ro CBOMCTB. MoienrpoBaHue MOJIEKYN U XUMUYECKUX MPEBPALLICHUI
Ha MpUMepe dTaHa, STUJICHA, alleTUJIeHa U Jp.

Tema 4.3.
Nnentuduxanus
OpraHUYECKUX Be-
IIECTB, NX 3HaYe-
HUE U IPUMEHEHNE
B OBITOBOM U TIPO-

OcHoBHOE€ CoACpKaAHUEC

Teopernueckoe o0yuenune

buoopranunueckue coenuHenus. [lpumenenue u 6uonorndeckas poib yrieBogoB. OKHCIECHHE YTIJIeBO-
JI0B — UCTOYHUK SHEPIHH )KUBBIX OpraHu3MoB. O0IacTi NpUMEHEeHUs aMUHOKUCIOT. [IpeBpaienus
0enKkoB NuIIM B opranu3Me. buonornyeckue Gpynkiun 0eiaxon. buonorndeckue Gpynkunu xupos. Poib
OpPraHMYECKO XMMUU B peLICHUH NPOoOJIeM MUIIeBOH 6€301MacCHOCTH

OK 01
OK 02
OK 04
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U3BOJCTBEHHOMU Jie-
SITEJILHOCTH 4€JI0-
BEKa

Ponb oprannveckoil XUMHUH B PEIICHUU TPOOIEM SJHEPTeTUIECKOM 0€30IIaCHOCTH, B PA3BUTUU MEIH-
LIMHBI, CO3JJAHUH HOBBIX MaTePUaIOB, HOBBIX HUCTOUHUKOB YHEPTUU (AIbTEPHATUBHBIC HCTOYHUKHU YHEP-
run). OnacHOCTb BO3ACHCTBUS HA )KUBbIE OPraHU3MbI OPraHMYECKUX BEIIECTB OT/IEIbHBIX KJIACCOB (yT-
JIEBOJIOPOBI, CIIUPTHI, (PEHOJIBI, XJIOPOPTaHUIECKHIE MPOU3BOIHBIC, ATbICTH/IBI U JIP.), CMBICI ITOKa3a-
TEJIS MPEIEIBHO TONYCTUMON KOHIEHTPALUHU

JlaGopaTopHble 3aHATHSA

JlaboparopHas padoTta: “MneHTHdUKANNS OPraHHYECKUX COSAMHCHUIA OT/ICITBHBIX KJIACCOB”™

W nenTudukamnyst OpraHn4ecKux COeIMHEHUI OTCIBHBIX KJIACCOB (Ha MpUMepe albAETHIOB, KpaxMaa,
YKCYCHOU KHCIJIOTBI, OSJIKOB | T.II.) C UCIIOJIB30BAHNEM HX (PH3UKO-XUMHUYECKIX CBOWCTB M XapaKTEPHBIX
Ka4eCTBEHHBIX peakiuii. JleHaryparus Oenka npu HarpeBanuu. L{BeTHbie peakuuu OenkoB. Bo3HukHO-
BEHUE aHAJIMTUYECKOIO CUTHAJIA C TOUYKH 3PEHUS XMMHYECKHUX IPOLIECCOB IIPHU IPOTEKAHUN KaYECTBEH-
HOMW peakLuy, O3BOJIAIOIEH NASHTH(PHULIUPOBATh PEITI0KEHHbIE OPraHUYECKHUE BEIleCTBa

Pa3pgea 5.

Kunernueckue u TEPMOANHAMHUYCCKHE 3AKOHOMEPHOCTH NPOTCKAHUA XUMHUYECCKHUX peaKum”l

CxopocTh XumMHye-
CKMX peakuuii. Xu-
MUYECKOE PaBHOBE-
cue

OcHoBHOE cogepkaHue

Teopernueckoe odyuenune

OK 01
OK 02
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CKOpOCTh PEaKIMH, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DAKTOPOB: MPUPOJIBI PEATHPYIOIIUX BEIIECTB, KOH-
[EHTPAIMK PEarupyONINX BEIIECTB, TEMIIEPATYPhI U TUIOIIAN PEAKIIMOHHOH MOBEPXHOCTH. TerioBbie
3¢ (HEeKThl XUMUYECKUX PEaKuii. DK30- U SHJOTCPMHUUCCKHE, PEAKIIHH.

OOpatuMocTh peakiuii. XMMUYECKOEe PABHOBECHE U €r0 CMEIIIEHHUE MOJT ICUCTBUEM PAa3JIMYHBIX (haKTO-
POB (KOHIIEHTpAIHS PEareHTOB WU MPOIYKTOB PEaKIUy, JaBlICHHE, TEMIIEpaTypa) i CO3IaHMsI OTTH-
MaJIBHBIX YCIIOBHH MPOTEKaHMs XUMHYECKHX TporieccoB. [Ipunmumn Jle llatense

OK 01
IIpakTH4yeckue 3aHATUA
OK 02
Pemenue nmpakTHKO-OPUCHTHPOBAHHBIX 33/IaHUH Ha aHaIN3 (AKTOPOB, BIHSIONINX HA H3MCHEHHE CKOPO-
CTH XMMHYECKOUN peaKIiiuy, B T.4. C O3UIIUN IKOJIOTHUYECKH 11EJIECO00PA3HOTO OBEACHUS B OBITY U TPY-
JIOBOM JI€ATEIILHOCTH B LEISIX COXPAHEHMS CBOETO 310POBbs M OKPYKarOLIEH IPUPOAHON cpeasbl. Peme-
HHE NPAKTUKO-OPUEHTUPOBAHHBIX 33/IaHUI Ha TpuMeHeHue npunnuna Jle-Ilarense ayist HaX0XKACHUS
HaIpaBJICHUs CMEIIEHUS PABHOBECUS XMMUUECKOW PEaKIUK U aHaIu3 (PaKTOpOB, BIUSIONIMX HA CMEIIIe-
HHE XUMUYECKOTO PABHOBECHS
Pa3nea 6. PacrBopbI
Tema 6.1. OK 01
¢ OcHoBHOE cogepkaHue
[TonsTre o pactso- OK 02
pax OK 07

TeopeaneCKoe oﬁyqeﬂue

PactBopenue kak ¢puznko-xumudeckuit mpoiecc. PacrBopel. CriocoObl MpUToTOBIIEHUS pacTBOPOB. Pac-
TBOPUMOCTh. MaccoBasi 10151 pacCTBOpEHHOT0 BeliecTBa. CMBICI MOKa3aTels MpeieabHO JOMyCTUMON
KOHIIEHTPAIIMU U €T0 UCIIOJIb30BAHKE B OIICHKE SKOJIOTHYECKON O€30IMacHOCTH.
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[IpaBuia SKOJIOTHYECKHU 11eNIecO00pPa3HOr0 MOBEACHHUS B OBITY U TPY/AOBOW ACATEIBHOCTHU B IIEIISX CO-
XPaHEHUs CBOETO 310POBbs U OKPYXKAIOIIEH IPUPOAHOMN CPEbl; OIIACHOCTh BO3AECHCTBUS Ha )KUBBIE Op-
TaHU3MBI OIIPE/ICIICHHBIX BEILECTB.

Pemrenue npakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX 33/1aHUI HA paCTBOPHI, UCIIOJIb3yEeMbI€ B OBITOBO U
IIPOU3BOJICTBEHHOM JCATEIBHOCTH YEI0BEKa

Tema 6.2. OK 01
OcHoBHoOe coaepkaHue
Uccnenosanue OK 02
CBOWCTB pacTBOPOB
P P JlabGopaTopHble 3aHATUSA OK 04
JIaGoparopHas pabota «IIpuroToBiaeHue pacTBOpOB».
[IpurorosneHure pacTBOPOB 3alaHHOM (MaccoBOM, %) KOHLEHTpaMHU (C IPAKTUKO-OPUEHTUPOBAHHBIMU
BOIPOCAaMH) U OIIpeJeJIEHUE Cpe/ibl BOIHBIX pacTBOPOB. Pelienue 3ajjau Ha MPUroTOBIIEHHE PACTBOPOB
IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE cO/lep:KaHMe (Co/lep:KaHue MPHKIATHOI0 MOLYJIs)
Paszpnen 7. Xumus B ObITY M IPOM3BOJACTBECHHOH NeATEJILHOCTH YeJI0BeKa
OK 01
OK 02
Xumus B ObITy 1 |{OCHOBHOE COIePIKAHUE OK 04
MIPOU3BOJICTBEHHOU OK 07

JACATCIBHOCTH YEC-
JIOBECKa

Teopernueckoe o0yuenune

Hogelimme 10CTHXKEHUs] XUMUYECKON HAYKH M XUMUUYECKON TeXHOJIOrMU. Poib XumMuu B o0ecriedeHnn
HKOJIOTHYECKOM, YHEPreTHUECKOM 1 MUIIEBON 6€30aCHOCTH, pa3BUTUU MeAULMHEL [IpaBuia moucka u
aHaJIM3a XUMHUECKOW HHPOPMALIUU U3 Pa3IMYHBIX HCTOYHUKOB (HayyHast U yueOHO-Hay4yHas JTUTepa-
Typa, CpeJCTBa MaccoBOM nHpopmanuu, cetb MIHTEpHET)

IIpakTHYeckue 3aHATHA
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[Touck u aHanu3 KeWcoB O MPUMEHEHUN XUMHUYECKUX BEIIECTB U TEXHOJIOTUN ¢ ydeToM Oyayiiei mpo-

(heccuoHaTbHOM e TEIIEHOCTH. 2
3amura: [IpencraBieHne pe3ynbTaToB pelIeHUs KeHCOB B (hOpME MUHU-IOKIAa C TIpe3CHTaIeH

IMpome:kyTouHasi aTTeCTALMS MO TUCHUILIHHE (324€T) 2
Bcero 72
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3. YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI
OBHIEOBPA3OBATEJIBHOI'O ITPEIMETA

3.1. TpeboBaHusi K MUHUMAJIbBHOMY MaTepHUaJIbHO-TEXHUUECKOMY olecrieue-
HUIO

Jlns peasn3auy mporpamMMBbl JUCLMILUIAHBI JOJKHBI OBITH PEYCMOTPEHBI ClIe-
IYIOIIKE CHeUalbHbIe MOMEIIEHU: YUYCOHbIM KAOMHET XUMHUHM U y4eOHOH XUMUYe-
CKOH 1abopaTtopuu.

Oo6opynoBanue y4eOHOro kaduHera (HarjasiiHble Mocodus): HaOOPHI IIAPO-
CTEPKHEBBIX MOJIEJIEN MOJIEKYJI, MOJEIN KPUCTAIUINYECKHUX PEIIETOK, KOJIEKIIMH IIPO-
CTBIX U CJIO’KHBIX BEHIECTB U/WJIM KOJUIEKIIMHU MTOIUMEPOB; Tabnuua MeHeneena, yueo-
HbIe QUIBMBI, TU(POBBIE 0OPA30BATEIBHBIC PECYPCHI.

TexHnuyeckue cpeacTBa 00y4eHHsI: KOMIBIOTEP C YCTPOWCTBAaMHU BOCIIPOU3BE-
J€HUS 3BYyKa, IPUHTEP, MYJIbTUMEINA-TIPOCKTOP C SKPAaHOM, MYJIbTUMEIUIHAS T0CKA,
yKa3Ka-IIpe3eHTep IS IPE3CHTALN.

Oo0opynoBanue jadoparopuu M pado4ux MecT JI1a00PATOPUU: MEH3YPKH, ITH-
NEeTKU-KalleIbHUIIBI, TEPMOMETPBI, MUKPOCKOIM, JYIbl, NMPEAMETHbIE M MOKPOBHBIC
CTEKJIa, TUTAHIIIETHI JIJISl KaleJbHbIX peakiuii, pribTpoBaipbHas Oymara, MpOMBIBAJIKH,
CTEKJISIHHBIE MPOOUPKH, PE3UHOBBIE MPOOKHU, (POHAPUKH, HAOOP PEAKTUBOB, CTEKJISH-
HbIE€ MAJIOYKU, WITATUBBI JUIsI TPOOUPOK; MEPHBIE IMJIMHIPHI, BOPOHKU CTEKJISTHHBIE,
BOPOHKH JienuTenbHble uanHapudeckue (50-100 mi), ctynku ¢ nectukom, hapdopo-
BbI€ YAIIKH, MUHLETHI, (GUIBTPbI OyMaXkKHbIE, BaTa, MapJisd, 4aCOBbIE CTEKJIA, AIEKTPO-
IUTUTKH, J1a00paTOpHBIE IITATUBBI, CIIUPTOBBIE TOPENIKH, CIIUYKH, IPUOOP IS MOJTyye-
HUs Ta30B (WM MPOOMpPKA C ra300TBOJHON TPYOKOI), AeprKareaud s MPOOHPOK,
CKJISTHKU JUIS XpaHEHUsl PEakTHUBOB, pa3JaTOUYHbIe JOTKH; XUMUUeckue crakansl (50,
100 1 200 mn); mmaTenu; NUHUETHI; TUTEIbHBIE LU, CEKYHIOMEPHI (TallMephl),
MepHbie pooupku (Ha 10-20 mun) u mepuble kKoaobl (25, 50, 100 u 200 mit), BoasHas

Oans (WM TEPMOCTAT), CTEKIISTHHBIE TTAJIOYKH; KOHUYECKUE KOJIOBI 1711 TUTpoBanus (50
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u 100 mu1); ”HAMKATOPHBIE IOJOCKU JJ1s onpenenenus pH u crangapTHas HHAUKATOp-

Has [IKaJIa; YHUBEPCaJbHbIN HHANKATOp; nuneTku Ha 1, 10, 50 mu (unm no3aTopsl Ha

1, 5 u 10 M), OropeTkH AJi1 TUTPOBAHUS, MeIUIMHCKKE mmpuiibl Ha 100—150 mo, na-

OopaTopHbIe W/WIK aHATUTUYECKUE Bechl, pH-MeTpsl, cymmiabHbIN mKad, U 1p. 1ado-

paTopHOE 000pyAOBaHHUE.

3.2 NndopmarmrionHoe obecreueHne peann3aiuy MporpaMmMbl

OcHoBHbIE TeYaTHBIE H3TaHUA

OcHOBHbIE HCTOYHUKH UH-
(popmauuu

KoJsmm4yecTBo 3K3eMIIsIPOB

OcHOBBI 0011IEH XUMHH: y4€0-
Hoe mocobue miusa CIIO /
E.I'.T'onuapos,B.1O. Kongpa-
ILIMH, A .M.XoBus,lO.I1.
Adunorenos.- Cankr-Ilerep-
Oypr:Jlanp,2020.-464 ¢

ObC «Jlanb»
https://e.lanbook.com/book/146667

Hoctyn ¢ mo6oi Touku MaTEpHET 1noce pe-
ructpanuu ¢ IP anpecos KHUTY

Anekcanapoa,d.A. Heopra-
HU4ecKkas xumus. TeopeTnde-
CKHE OCHOBBI W JaboparTop-
HBI TPaKTHKyM: YYCOHHK
mit CIIO  /9.A.Anexkcan-
IpoBa. — 2-¢ Hu3Md., CTep. —
Cankr-IleTepOypr: Jlanp,
2021.- 396 c.

ObC «Jlanb»
https://e.lanbook.com/book/173131

Hoctyn ¢ nmob6oi Touku MaTEpHET Moce pe-
ructpanuu ¢ IP anpecos KHUTY

Eropos, B.B.OGOmas xumus:
yueonuk ayist CI1O /B.B.Ero-
poB. — Cankr-IlerepOypr:
Jlanp, 2022. -192 c.

OBC «Jlanb»
https://e.lanbook.com/book/183248

Hoctym ¢ mo6oi Touku MaTEpHET Mocie pe-
ructpanuu ¢ IP anpecos KHUTY

JlonoJiHUTEILHAS JIUTEPATYpa
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JlonoJIHUTe IbHbIEe HCTOYHUKH WH-
(popmanuu

KosuvecTBo 3K3eMIISIPOB

bmunos, JIL.H. Xumus:ydeOHuK s
CIIO/JI.H.bnunos, W.JI. Ilepdu-
aoa, T.B. CoxomoBa. — 2-¢
uzn.crep.-Cankr-Ilerep-
oypr:Jlanp,2021.- 260 c.

OBbC «Jlanb»
https://e.lanbook.com/book/167183
Hoctyn ¢ nmo6oit Touku MaTepHeT

nociie peructpauuu ¢ IP agpecos
KHUTY

Epoxuna, H.W. [{ukn nexiuii no xu-
MUU: y4eOHO- METOAMYECKOE IOCO-
oue/ H.U. Epoxuna, - Koposes:
MI'OTY, 2019.-115 c.

ObC «Jlanb»
https://e.lanbook.com/book/140937
Hoctym ¢ mo6oii Touku MuTepHeT

nociie peructpauuu ¢ IP agpecos
KHUTY

B ToMm uuncne yueOHUKH, ydeOHBIE TOCOOUS, Y4€OHO-METOANYECKUE TOCOOuS,
y4e0HO-METOIMYECKUE YKa3aHUsl, MOHOTpa(uH, MPAKTHUKYMbI, TEKCTHI JIEKITUH, COOP-
HUKHU KOH(PEPEHIUH.

DJIEKTPOHHbIE HCTOYHUKHU UHopMaun

Dnexrponnsii kataor YHULL KHUTY — Pexum nocryna: http://ruslan.kstu.ru/

OBC «KoncynpranT cTyaenTa» Pexxum gocryna: http://www.studentlibrary.ru/

OBC «Book.ru» Pexum nocryma: http://www.book.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJBTATOB OCBOEHUS OBHIEOB-
PA3OBATEJBHOI'O ITIPEJMETA

KoHTpoJIb 1 0lleHKa Pe3yIbTaTOB OCBOCHUS 00111e00pa30BaTEIbHOTO MPEeaAMETa
PacKpBIBAIOTCS Yepe3 TUCHUILTMHAPHBIC PEe3YJIbTaThl, HalpaBlieHHbIC Ha (hopMUpOBa-
HHE 00IIUX ¥ MPOPECCHOHATFHBIX KOMIIETCHIIUH M0 pa3iesiaM U TeMaM COJICPKaHUS
yueOHOro MaTepHaa.

MCIICHUS, OKHCIUTCIBHO-BOC-
CTAHOBUTCIILHBIC PCAKIINU

HEHHUS, 3aMEIICHUsS, PA3IIoXKe-
HUs1, 0OMEeHa; — OKUCIIUTENIBHO-
BOCCTAaHOBUTCIBbHBIX peaKHI/II\/’I C
UCIIOJIb30BAaHUEM METO/1a JJIEK-
TPOHHOTO OajnaHca.

2. 3ajga4n HaA pacyeT Macchl Be-
[eCTBAa WX 00BEMA Ta30B IO

Paznen/Tema Pesynbrar Tum oneHo4YHbIX Mepo- OK
00y4eHHs MPUSTHI
Pasznea 1. OcHoBbl | @opMyJIMpoOBaATh 0a30BbIE 10-
CTpoeHust HATHS ¥ 3aKOHbI XUMHH
BelllecTBa
1.1 Crpoenue aro- | CocraBiarh XuMu4eckue Gop- 1. Tect «Ctpoenue aToMoB OK 01
MOB XUMHUYECKUX MYJIbl COeIMHEHUN B COOTBET- XUMHIYECKHX 3JIEMEHTOB U
OJIEMEHTOB H TIPH- | CTBHHU CO CTENCHBIO OKACHCHUS | 1oy v yprvisraeckoi
po/ia XUMHUYECKOW | XMMHYECKHUX JIEMEHTOB, UC- CBA3IY. 2. 3aNatn HA COCTAB-
CBSI3H XOJIs1 U3 BaJICHTHOCTH H JJICK-
TPOOTPUIIATENBHOCTH JICHHE XUMUYECKHUX (HOpMYyIT
JIBYXaTOMHBIX COCJTMHCHUN
(oxcuaoB, cynbhua0B, THAPHU-
JIOB U T.I.).
1.2 Tlepuoauue- XapakTepus3oBarb xumuueckue | 1. [IpakTuko-opuentupo- | OK 01
CKHI 3aKOH U Ta0- | SJIEMEHTHI B COOTBETCTBHH C UX | BaHHBIC TEOpeTHUYECKUE 3a71a- | OK 02
mmna JILA. Menze- | nonokeHueM B EPUOAUYECKON | HHMS HA XapaKTEPU3AIUIO XHU-
JiecBa CHCTEME XUMHYECKUX DJIEMEH- | MHYECKHUX DJIEMEHTOB: «Me-
TOB TaJNInYecKue / HeMeTasnye-
J.11. Menneneepa CKHE CBOIWCTBA, DIEKTPOOTPH-
[[ATEIILHOCTh M CPOJICTBO K
AIIEKTPOHY XUMHUUYECKUX dJIe-
MEHTOB B COOTBETCTBHE C MX
AIIEKTPOHHBIM CTPOCHHEM U
MOJIOKEHHUEM B TIEpUOANYEe-
CKOM CHCTEME XUMHYECKUX
snemenToB /.M. Menaeneera»
Paszpen 2. Xumu- | Xapakrepu3oBaTh THIIBI XH-
YyecKHe PeaKlUH | MUYECKUX peakiuii
2.1 Tuner xumuue- | CoctaBnsaTe peakuuu coequne- | 1. 3amaunm Ha cocrtaBimenue | OK 01
CKUX peakuui HUsl, Pa3JIOKEHNs, OOMEHA, 3a- | YPABHEHUH peakuuii: — coenm- | Ok 04
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M3BECTHOMY KOJIMYECTBY BeIlle-
CTBa, Macce WM 00BEMY OJI-
HOTO M3 YYacTBYIOIINX B peaK-
I[UU BEIIECTB; pacyEThl MACChI
(oOB€Mma, KoJMYeCTBA BEIIle-
CTBAa) TMPOAYKTOB PEaKIIHH,
€CIIM OJJHO W3 BEIIECTB MMEET
IpUMECH

2.2 DeKTpoanTH-
yecKas IUCCOLHA-

LU ¥ HOHHBIA 00-
MeH

CocTaBIIATh ypaBHEHUS] XHMH-
YEeCKUX PEaKIi HOHHOTO 00-
MEHa C y4acTHeM HeopraHude-
CKHX BCIICCTB

1.3amanusg HA cOCTaBICHUE MO-
JIEKYJISIPHBIX ¥ MOHHBIX peaK-
LU C y4aCTUEM KHUCIIOT, OCHO-
BaHUU U COJIeH, yCTaHOBJICHHE
M3MEHEHUS KUCIOTHOCTH
cpenbl

2.JIaboparopHas pabota
"Tunel XUMUYECKUX peakiui”

Pazpnen 3. Ctpoe-
HHE U CBOMCTBA
HEOPraHUYeCKUX
BelleCTB

HccaenoBarb cTpoeHue u
CBOMCTBA HEOPraHUYECKUX Be-
1eCTB

3.1 Knaccuguxa-
11151, HOMEHKJIa-
Typa ¥ CTPOCHHE
HCOPTaHNYICCKUX
BEIIECTB

KiaccudunupoBars Heopranu-
YECKHUE BEIIECTBA B COOTBET-
CTBHH C X CTPOCHUECM

1.Tect «Homenknarypa u
Ha3BaHUE HEOPTAaHUYECKUX Be-
IIECTB UCXO/ISl U3 UX XUMHUYE-
CKOM (hOpMYITBI UM COCTaBIIC-
HUE XUMUYECKOH POopMyJIBI UC-
XOJIs1 U3 Ha3BaHUs BEIECTBA 10
MEXIYHAPOAHOU HUJIU TPUBH-
aTbHOM HOMEHKJIAType».
2.3a1aum Ha pacueT MaccoBOM
JIONU (MacChl) XUMHUYECKOTO
AIIeMEeHTa (COEAMHEHHUS) B MO-
nekyne (cmecu).
3.IlpakTuyeckue 3a1aHus MO
KJacCU(pUKaIUU, HOMEHKJIIa-
Type ¥ XUMHUYECKUM (POpMy-
JlaM HEOPTaHWYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB.

4 TlpakTudeckue 3a1aHus Ha
OnpeaeIeHne XUMHYECKON aK-
TUBHOCTH BEIIIECTB B 3aBUCH-
MOCTH BUJIa XUMHUYECKOU CBSI3H
Y TUIIA KPACTAJUITMYECKOU

peleTKu

OK 01
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3.2 ®uzNKo-X1UMH-
YeCKHe CBOMCTBA
HEOPraHUYECKUX
BEIIECTB

YcTaHaBIMBaTh 3aBUCUMOCTb
(UBUKO-XMMHYECKUX CBOWCTB
HEOPraHMYECKUX BEIIECTB OT
CTPOEHUSI aTOMOB U MOJIEKYI, a
TaKXKe TUTIA KPUCTAJUTMIECKON
pelIeTKH

1.Tect «OCOOCHHOCTH XHMHU-
YECKUX CBOMCTB OKCHJIOB, KHC-
JIOT, OCHOBAaHHH, aM(pOTEPHBIX
TUAPOKCHJIOB U COJICHY.

2.3a1aHus HA COCTaBJICHHE
YpPaBHEHUI XMMHUUYECKUX PEAK-
LWNA C y4aCTUEM MPOCTHIX U
CJIOHBIX HEOPTaHUYECKUX BE-
LIECTB: OKCHUJIOB METAJIOB, HE-
METaJUIOB M aM(pOTEPHBIX dJIe-
MEHTOB; HEOPTaHMYECKUX KHUC-
JIOT, OCHOBaHMH 1 amdoTep-
HBIX TUAPOKCHJIOB, HEOpTraHU-
YECKHUX COJIEH, XapaKTEPU3YIO-
IIMX UX CBOMCTBA U CIIOCOOBI
MOJIyYEHUS.

3. [IpakTHKO-OpUEHTUPOBAH-
HbIE TEOPETHUYECKHE 3a/laHUs
Ha CBOMCTBA U MOJIyYEHUE

OK 01
OK 02

3.3 WNnentuduka-
IIUsT HEOpTraHuYe-
CKUX BEIIECTB

HccnenoBaTh KaueCTBEHHBIE pe-
aKIIUY1 HEOPTraHUYECKUX Be-
LIECTB

1. [IpakTHKO-OpUEHTUPOBAH-
HBIE 3aJaHUs 10 COCTABJIEHUIO
XUMHUYECKUX peakKluii ¢ yJa-
CTHEM HEOPraHWYECKHUX Be-
IIECTB, UCIOJIb3YEMBIX IS UX
UJIEeHTU(DUKAIIH.

2.JIaGopatopHas pabora:
“Unentudukanys HeOpranu-
YECKHX BEIECTB

OK 01
OK 02
OK 04

Paznen 4. Ctpoe-
HHE U CBOMCTBA
OpraHuvecKux Be-
1EeCTB

HccaenoBarb cTpoeHue u
CBOMCTBA OPraHUYECKHX Be-
LIECTB

4.1 Knaccuduxka-
111, CTPOCHHE U
HOMEHKJIaTypa op-
TaHUYECKUX Be-
IECTB

Knaccugunuposars opranuye-
CKHE BEIECTBA B COOTBETCTBUU
C X CTPOCHUEM

1. 3amanus Ha cocTaBlIeHHE
Ha3BaHUN OPraHUYECKHUX CO-
€AVMHEHUH 110 TPUBHAIILHON
WIM MEXAYHApOAHOU CUCTEMa-
TUYECKOW HOMEHKIIATYpE.

2. 3a7aHusa Ha COCTaBJIEHUE
MOJIHBIX U COKpAIEHHBIX
CTPYKTYPHBIX (hOpMYJI OpraHu-
YECKUX BELIECTB OTAEIBHBIX
KJIACCOB.

3. 3amauu Ha ONpeETeHNE
npocreiiel (opmMyisl opra-
HAYECKON MOJICKYJTbI, HCXOS
13 3JIEMEHTHOTO cocTana (B %)

OK 01
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4.2 CpoiicTBa opra- | YcraHaBJIUBaTh 3aBUCUMOCTb 1.3amanus Ha cocTaBIIEHUE OK 01
HUYECKUX COENU- (U3UKO-XMMHYECKUX CBOWUCTB ypaBHEHHIT XUMHUECKHX peak- | OK 02
HEHUU OpraHUYECKHUX BEIIECTB OT [uif ¢ yUACTHEM OpraHmMIe- OK 04
CTPOEHUS MOJIEKYJI
CKHX BEILIECTB HA OCHOBaHUU
UX COCTaBa U CTPOEHUS.
2.3ajaHNs HA COCTABJICHHE
YpPaBHEHUI XMMHUUYECKUX PEAK-
AW, WUTFOCTPUPYIOLIUX XUMU-
YECKUE CBOMCTBA C YYETOM Me-
XaHU3MOB IPOTEKAHMsI JaHHBIX
peaKurii U FeHETUYECKOU
CBSI3U OPraHUYECKUX BELIECTB
Pa3HbIX KJIACCOB.
3. PacuerHble 3a1auM 110 ypas-
HEHUSIM pEaKIUil C y4aCTUEM
opraHuueckux Bemiects. 4. Jla-
O6opaTtopHas padota “IIpeBpa-
IIEHUS] OPraHUYECKUX BEIIECTB
Mpy HarpeBaHuu"
4.3 Unentuduka- HccnenoBars kauecTBeHHbIE pe- | 1.1IpakTuko-opueHTHpoBaH- OK 01
oUg OPraHuvdCCKUX | aKIUHW OPraHnvYCCKUX COCANHC- HBIC 3alaHUs 10 COCTaBIIC- OK 02
BEILIECTB, X 3HAUYE- | HUM OTAENIbHBIX KJIACCOB HHIO XMMHYECKHX PEAKIMH ¢ OK 04
HUC U TIPUMCHCHHC Y4aCTHEM OPIaHUYECKUX Be-
B OBITOBOM U TPO-
HM3BOJICTBEHHOH Jie- IIecTs, B T.4.
P —— MCIOJIb3YEMBIX IS
BEKa WX UIECHTU(PUKAIIUU B
OBITY W MIPOMBIIILICH-
HOCTH.
2.Jlaboparopnas padoTa:
“UnenTuduxanus oprannye-
CKHUX COEIMHEHHUH OTAETbHBIX
KJIacCOB”
Paspnen 5. Kune- XapakTepu3oBaTh BJIUSIHUE
THYECKHE U Tep- Pa3JIUYHbIX (PAKTOPOB HA paB-
MOJAMHAMHYECKHEe | HOBecHe H CKOPOCTh XUMHYe-
3aKOHOMEPHOCTH | CKHX peaKuuii
NPOTEKAHUS XH-
MHYECKHX peak-
197071
CkopocTb xumuue- | XapakTepHu30BaTh BIUSHUE KOH- | [IpakTuKO-OpHEHTHpPOBaHHbBIE OK 01
CKUX peakluui. Xu- | LEeHTpaluU pearupyroumx Be- TEOpETUYECKHE 3a/1aHUs Ha OK 02

MHUYCCKOC PABHOBC-
CHuce

HIECTB U TEMIEPATyphl HA CKO-
POCTh XUMHYECKUX PEAKITHit
XapakTepu30oBaTh BIUSHUE U3-
MEHEHHUsI KOHIICHTPAIINH Be-
HIECTB, PEAKI[UU CPENIbl U TEM-
nepaTypbl Ha CMEIICHUE XUMHU-
YECKOT'0 PaBHOBECHUS

aHaJIn3 (GaKTOPOB, BIUSIOIIMX
Ha U3MEHEHUE CKOPOCTH XUMHU-
YECKOM pEeaKIUu.
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Pa3nea 6. Pac-
TBOPBI

HccienoBats MCTHUHHBIE pac-
TBOPBHI € 32JTaHHBIMHU XapaKTe-
PHUCTHKAMU

6.1 IlonsiTue o pac-
TBOpax

Paznuyars MCTUHHBIE PACTBOPHI

1.3amaun Ha TIPUTOTOBJICHUE
pPacTBOPOB.

IIpakTHKO-OPUEHTUPOBAHHBIE
pacueTHbIE 3aJaHUs Ha JTUC-
IIEPCHBIE CUCTEMBI, UCII0JIb3Ye-
Mbl€ B OBITOBOH U MPOU3BO/-
CTBEHHOU JEATEIbHOCTH YeJ0-
BEKa

OK 01
OK 02

6.2 UccnenoBanue
CBOWMCTB pacTBOPOB

HccnenoBath pr3uKo-XxuMuye-
CKHE CBOWCTBA UCTUHHBIX pac-
TBOPOB

JlabopaTtopHnas pabota

“IIpuroroBieHue pacTBOPOB”

OK 01
OK 04

I [TpodeccroHaIbHO-OPUEHTUPOBAHHOE COEpKaHue (CoiepKaHue TPUKIIA-

HOT'O MOJTYJIS)

Paszpen 7. Xumus
B OBITY M IPOM3-
BO/JCTBEHHOI /1es1-
TeJIbHOCTH 4eJI0-
BeKa

OneHnBaTh MOCJIEACTBUSA ObI-
TOBOM M MPOU3BOJACTBEHHOM
AeATeJLHOCTH YeJIoBeKa C Io-
3UIMI DKOJIOTHYeCKOoM
0e30mMacHOCTH

3amuTa Keiica (¢ yuerom 0y-
ayueii npogeccuoHAJIbHOM
AeSITeJIbHOCTH)

Xumus B ObITY U
MPOU3BOACTBEHHOM
JesITeTbHOCTH Ye-
JIOBEKa

O11eHMBAaTh MOCIEACTBHS OBITO-
BOW M MPOW3BOJICTBEHHOM JIesI-
TEIIFHOCTH YeJIOBEKA C TTO3UITHH
9KOJIOTHYECKOI 0€30IaCHOCTH

Keiic (c yuerom Oyaymieit mpo-
(beccroHaNbHON eATeNbHO-
CTH)

Tema: ®peoH. IIpumenenue
¢bpeoHa B XOJIOAMIBHO-TIPO-
MBILIIEHHOM 00O0pYZOBaHUE.
Bnusinue dppeona Ha okpyxa-
FOIIAA MU

OK 01
OK 02
OK 04
OK 07
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