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[Tporpamma 0011€00pa30BaTENBLHOTO MpeaAMETa «XUMHUSA» MpEAHA3HAYCHA IS
U3y4eHUS XUMUU B  TpodecCHOHATBHBIX  00pa30BaTENIbHBIX  OpraHU3alUsX,
peali3yIolMX 00pa30BaTEeNbHYI0 MpPOrpaMMy CpeAHEero oO0Iero oOpa3oBaHUS B
npeielax OCBOEHHUS OCHOBHOM Mpo¢eCCHOHAIbHOW 00pa30BaTEIbHONM MPOrpaMMBI
CIIO (OIIOIT CIIO) na 6a3e ocHOBHOro o0Imiero oOpa3oBaHHUs IPH MOJATOTOBKE
CHEIMAIMCTOB CPEAHETO 3BEHA.

[Iporpamma  pa3pabotana Ha  ocHOBe  TpeOoBaHuii  DenepaibHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJApTa CPEeIHEro o0Imero ooOpazoBaHUS,
MIPENBSABISEMBIM K CTPYKTYPE, COACPNKAHUIO M pEe3ylbTaTaM OCBOCHHS Y4e€OHOro
npeamera «Xumus», B coorBerctBuM C: [lpmkazom Munnpocsemennss PO ot
24.08.2022r. Ne762 «O0 yTBep:KICHHM TMOpPsAKA OPraHU3allMHd U OCYHICCTBICHHUS
00pa30BaTeIbHON AESATENPHOCTA 1O O00pa30BaTEbHBIM IPOrpaMMaM  CPEAHEro
npodeccuoHabHOTo 0Opa3zoBanus», [Ipukazom Munnpocsenienus PO ot 12.08.2022r.
Ne732 «O BHeceHum wusmeHeHudd B DenepanbHblii ['ocymapctBeHHblid CTaHmapt
Cpennero O6mero Oo6pazoBanusi», Ilpukazom ot 23.11.2022r. Nel014 «O6
yrBepxkaeHnn DenepanbHoit ObpazoBatenbHoit [Iporpammer  Cpeanero OGOmiero
O0pa3zoBanus», PexkoMeHIaMsIMU IO peajin3allii CpeHero oOuiero oopa3oBaHus B
npezenax OCBOEHMsI 00pa30BaTENIbHOM MPOrpaMMbl CPETHEr0 MpoeCCHOHAIBLHOTO
obpazoBanus (ot 01.03.2023r. Ne05-592).

Opranmzanusa — paspabortunk: @DenepaibHOE TOCYAAPCTBEHHOE  OOKETHOE
YUpEXKICHUE BBICILIETO oOpa3oBaHus Kazanckuii WCCIIETIOBATEIIbCKUN
TEXHOJIOTHYECKUM YHUBEPCUTET Ka3aHCKUI TEXHOIOTHYECKUN KOJUIEK.

PaccmoTpena Ha 3acenanuu npeameTHO-1ukII0Boi komuccuu (IT1K)
nporokos Ne 7 ot "25" mapra 2025 r.

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

1.1 Mecro mnpeaMera B CTPYKType OCHOBHOW TMpodeccrOoHaIbHOM
o0pa3oBaTeabHON MPOrpaMMBbl

O61m1eo0pa3oBaTebHbIN MpeaMeT «XUMUSD» SIBISETCS 00s3aTEIbHOM YacThIO
0011e00pa3oBaTeIbHOTO IMKJIAa 00pa30BaTEILHON MPOTPAMMBI B COOTBETCTBUHU C
®I'OC CIIO no crnermmansHOocTH 12.02.10 MoHTaX, TEXHHUECKOE OOCIYKUBAHHE U
PEMOHT OHMOTEXHUUYECKHX M MEIMIMHCKHX aIlapaToB KM CHCTEM, VTBEP KICHHOU
npuka3zoM Munnpocsemennsa Poccun ot 20.12.2024 1. No 967.

1.2  Ilenw u muIaHUPyEMbIC PE3YIBTATHl OCBOCHUS TIPEIMETa
1.2.1 llenu u 3aga4u peaMeTa

[lens npeamera: GOpMUPOBAHUE Y CTYJIEHTOB IPEACTABICHUS O XUMUYECKOU
COCTABJISIFOLIEN €CTECTBEHHO-HAyYHOM KapTHHBI MHpa KakK OCHOBBI IPUHATHUSA
pEUIEHUI B JKU3HEHHBIX M IIPOU3BOJACTBEHHBIX CUTYalMsX, OTBETCTBEHHOTO
IIOBEJICHU B IIPUPOIHOM CpeLe.

3agauu npeamMeTa:

- copMupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEH NPOTEKAHUS XHMHYECKUX
IPOLIECCOB U SIBJICHUM B OKPYKAlOLIEW Cpele, UEJOCTHOM HAayYHOM KapTHHBI MUpA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- pPa3BUTh YMEHHUS COCTABJIATH (POPMYJIbI HEOPTaHMYECKUX W OPraHUYECKUX
BELIECTB, YPABHEHUSI XUMHUYECKHUX PEAKINil, 00BACHITH UX CMBICII, HHTEPIIPETUPOBATH
pe3yJbTaThl XUMUYECKUX SKCIIEPUMEHTOB,

- chopMHpoBaTh  HaBBIKM  NPOBEAEHUS  MPOCTEUIINX  XUMHUYECKHUX
AKCIIEPUMEHTAJIbHBIX HUCCIENOBaHUM C CcOONMIOJeHHMEM TpaBuil  0€30MacHOro
oOparieHus ¢ BeIecTBaMu 1 JIa0OpaTOpHBIM 000PYI0BAHUEM;

- Pa3BUTh YMEHHUs HCMOJIb30BaTh MH(POPMALMIO XUMUYECKOTO XapakTepa M3
Pa3IMYHBIX UICTOYHUKOB;

- chopMHpoOBaTh YMEHUS MPOTHO3UPOBATH MOCIIEACTBHS CBOEH ACSITENLHOCTU U
XUMUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOLIECCOB;

- copMHUPOBATH MOHUMAHUE 3HAYUMOCTU JOCTH)KEHUM XMMHUYECKOW HAyKHU U
TEXHOJIOTUM /ISl pa3BUTHUS COLIMATIBHON U TPOU3BOACTBEHHOM cdep.

1.2.2 TInanupyemsble pe3yJbTaThl OCBOCHHS 001Ie00pa30BaTEIbLHOTO IPEeIMETa

B cootrBeTcTBUU PI'OC CIIO 1 Ha ocHoBe ®I'OC COO

Koa n

IlnanupyemMsle pe3y/ibTaThl OCBOCHHS NpeAMeTa
HaMMEHOBaHUe




(¢popmupyembIX
KOMIIEeTeHINIi

Oomue

I[I/ICIII/IHJII/IHaprIe

OK 01. Beibupatp
CIoco0bI

peleHus 3a1a4
npohecCHoHATBLHOM
JeATEIbHOCTH
NPUMEHHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM

B vactu Tpy10BOro BOCIUTAHUSA:
- TOTOBHOCTB K TPYY,
OCO3HAHME [ICHHOCTH MacTepCTBa,
TPYIOIIO0HE;

- TOTOBHOCTb K aKTUBHOM
JESITeTbHOCTH TEXHOJIOTHIECKOM
U COLIMAJIbHON HalpaBJIEHHOCTH,
CIIOCOOHOCTh HHUITMHPOBATH,
IUTAHUPOBATh U CAMOCTOSITENILHO
BBITTOJIHATH TaKyIO I€ATEIBHOCTB;

- MHTEpEC K
pasiauuHbIM  cdepam

npodeccnoHaTBEHOM

NesITebHOCTH,

OBnaneHne yHUBEPCAIbHBIMU
y4eOHBIMH ITO3HABATEIIBHBIMU
JEACTBUSAMMU:

a) 6a30BBIC TOTUUECKHUE
JIEUCTBUA:

- CaMOCTOSITEITEHO
¢dbopMynupoBath u
aKTyaJlu3UpoBaTh NMpooiIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBIIMBATh
CYIIECTBEHHBIN PU3HAK WU
OCHOBAHUS JJIsl CPAaBHEHHS,
KIaccupuKauu U 0000IICHNUS;
- OTIPENIeNATh eI
TesITeTbHOCTH, 337aBaTh
napaMmeTpsl U KPUTEPUHU UX
JOCTHKCHUS;

- BJIAZICTh CUCTEMOU XUMHYECKHUX
3HaHUH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAlOIIME TIOHATHUS
(XMMHUECKUH 37IEMEHT, aToM,
ANIEKTPOHHAs 000JI04Ka aToma, s-, p-, d-
AJIEKTPOHHBIE OPOUTAIN ATOMOB, UOH,
MOJIEKYJIa, BAJIECHTHOCTb,
NIEKTPOOTPHULIATEIBLHOCTD, CTEIICHb
OKHCJIEHHsI, XUMHUECKasl CBA3b, MOJIb,
MOJIIpHasi Macca, MOJISIpHbIN 00BEM,
YIIIEPOIHBIN CKeNeT, () yHKIIMOHAIbHAS
rpymnmna, paaukai, U30Mepusi, U30MephblI,
TOMOJIOTHYECKUH Psll, TOMOJIOTH,
YIIIEBOIOPOABI, KUCIOPOA- U
a30TCOAEpKAIINUE COCTUHEHUS,
OMOJIOrMYECKH aKTHBHbIE BEIIECTBA
(YryieBoJibl, JKUpPHI, OCIKH), MOHOMED,
IIOJINMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMUS],
KPUCTAJIJIMYECKAs] PEIIETKA, THUIIBI
XUMHUYECKHUX PEaKIIUN
(OKHCITUTEIbHOBOCCTAHOBUTEIIBHBIE,
9K30-U HJIO0TEPMUYECKHE, PEAKIIII
MOHHOTO OOMEHA), pacTBOp,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHL,
AIIEKTPOJINTUYECKAS TUCCOLMALINS,
OKHUCJIUTEIb, BOCCTAHOBUTEIB, CKOPOCTh
XUMHUYECKON PEaKINH, XUMHUUECKOe
paBHOBECHE), TEOPUU U 3aKOHBI (TEOpUs
XUMHYECKOT'O CTPOSHUSI OPTaHUYECKUX
Beniects A.M. bytneposa, Teopus
ANEKTPOJINTUYECKON JUCCOLUALNH,
nepuoanyeckuii 3akox J1.1.
MenpeneeBa, 3aKOH COXpaHEHHS Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK
XUMUH, (PAKTOJIOTHUECKHE CBEJCHUS O
CBOIICTBaxX, COCTaBe, MOJIYYEHUH U
0e30macHOM HUCIOJIb30BaHUU
BaXHEHIIINX HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YETI0BEKa;




- BBIABJIATH 3aKOHOMCPHOCTH U IIPOTUBOPCHUSA

B paCCMAaTpHUBACMBbIX ABJICHUAX,
- BHOCHUTHb KOPPEKTHUBBI B JACATCIIBHOCTD,
OLCHUBAaThb COOTBETCTBHUEC PE3YJIbTATOB ILECIIAM,

OLICHUBATh PUCKU TOCJIEACTBUUA JEATEIBHOCTH; -
pa3BUBaTh KPEATHUBHOE MBILLUICHUE IPU PEIICHUU
JKU3HEHHBIX TTPOOIEM

0a30BEIE HCCIEA0BATEIbLCKHE NEHCTBUS:

- BJIaJCTh HaBBIKAMU y4eOHO-

MCCJIEIOBATENIbCKOM W TPOEKTHOM JesATEIbHOCTH,
HaBbIKAMU

paszpelreHus mpoodiieM;
- BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U U
aKTyaJlu3upOBaTh 3aJady, BBIIBHIaTh T'MIIOTE3Y €€

pelieHus, HaXOJUTh apryMeHTbl  JUIs
JIOKa3aTesIbcTBa CBOUX YTBEP)KICHHM, 3a/1aBaTh
napaMeTpsl U KPUTEPUH PELICHHUS;

- aHAJIN3MPOBaTh  IIOJYyYEHHBIE B  XOHE
pelieHus  3aJauyd  pe3yJbTaThl,  KPUTHUECKU
OLICHUBAaTh MX JOCTOBEPHOCTb, IPOrHO3UMPOBATH
V3MEHEHHUE B HOBBIX YCIIOBUSX;

- YMETh IIEPEHOCUTh 3HAHUS B
NO3HABATEJIIbHYKD U IPAKTHUYECKyK0  00JacTH
JKU3HEACITENBHOCTH;

- yMeTh HMHTETPUPOBATh 3HAHUS W3 Pa3HbBIX
MPEAMETHBIX 00J1acTeH;

- BBIABHUT'AaThb HOBBIC HU/IEU, HpezmaraTL
OpI/IFI/IHaJ'II)HI)IG IIOaXO0Abl 1 peHICHI/ISI; -
CIIOCOOHOCTDH MX MCIIOJIb30BAHUS B

ITO3HABATEJIBHON U COLUAIIBHOW MPAKTHKE

- YMETb BBISBIIAITH
XapaKkTepHble IPU3HAKU U
B3aUMOCBS3b M3Yy4YEHHBIX
ITOHSATUH, [PUMEHATD

COOTBETCTBYIOLIME TOHATHS
MpU OMUCAHMM CTPOCHHUS U
CBOMCTB HEOPraHUYECKUX U
OpPraHMYEeCKUX BEIECTB U UX
MPEBPALLICHU; BBISBIISITE
B3aMMOCBSI3b XUMHUYECKUX
3HAHUW C TIOHATHAMH U
MPECTaBICHUIMU JIPyTrux
€CTECTBEHHOHAYYHbIX
MPEIMETOB;

- YMETh HCIOJIb30BATh
HAaMEHOBAaHUS XWMHYECKHUX

COCIMHEHUH

MEXTyHAPOIHOTO cor3a
TEOPETUYECKOMN 51
NPUKIAJHON  XUMHH u
TPUBUATBHBIE Ha3BaHUS
BaKHEUIIINX BCIIIECTB
(aTHseH, alleTUJICH,
TJIMIIEPYH, denou,
dbopManbaerusa, YKCyCHas

KHUCJIOTA, TJUIUH, YrapHbIi
ras, yrieKHucCIblii ra3, aMMHUaK,
rainieHas u3BeCTb, HeraleHast
W3BECTh, IIUTHEBas coJa |
JIPYTHX), COCTaBJISITh
(bopMyIBl HEOPTaHUYECKUX U
OpraHUYECKUX BEIIIECTB,
ypaBHEHUS XUMHYECKUX
peakiuii, OOBACHATH  UX
CMBICTT; TIOATBEPKIATh
XapaKkTepHblE  XUMHUYECKHUE
CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMHU
AKCIIEPUMEHTAMH U 3aUCSIMU
ypaBHEHUM XUMHYECKUX
peaKkumii;

- YMETh YCTaHABJIMBATh
MIPUHAJIC)KHOCTh U3YYCHHBIX

HEOPraHUYECKUX u
OPTraHWYECKUX BEIIECTB K
ONpeJeNIeHHbIM ~ KJlaccaM |
rpynmnam COEIMHEHUH,

XapaKTepPU30BaTh UX COCTaB U

BaKHEHIIIIe CBOMCTBA,;
OnpeaesiTh BUJIBI
XUMHUYECKHUX CBsI3el




(KoBaJIeHTHas, HOHHAas,
MeTaJlIndecKasi,
BOJIOPO/IHAS), THUIIBI
KPUCTAJUTMYECKUX  PEIIETOK
BEIIECTB; KJIACCU(UIIMPOBATH
XUMUYECKHE PEaKlInu;

- chopmMHupOBaTh
IIPEJICTaBIICHHUS: 0
XUMHUYECKON COCTABIISIOIIEH
€CTECTBEHHOHAY4YHOH

KapTUHBI MEPA, POJIH XHMHH B
MO3HAHUHY SIBJICHUN TTPUPOJIBI,
B (DOPMHPOBAHUH MBIIILJICHUS
U KyJbTyphl JIMYHOCTH, €€
GbyHKIIMOHATBHOU

IPaMOTHOCTH, HEOOXOJUMOM
JUISL PCIICHUs TPAKTHUYCCKUX
3a1a4 u 9KOJIOTHYECKH
000CHOBAHHOI'O OTHOIIEHHUS K

CBOEMY 3/10pPOBBIO u
MIPUPOAHON CpelE;
- YMCTb IMPOBOAUTH

pacueTel 0  XHMHUYECKUM
dopmynaM U ypaBHEHUSAM
XUMHAYECKUX  peakuuh ¢
HCIOJIb30BaHUEM

bu3neckux BEJINYMH,
XapaKTepU3YIOIINX BELECTBa
C KOJMYECTBEHHOM CTOPOHBI:
Macchl, 00bemMa (HopMalibHbIE
YCJIOBHSI) Ta30B, KOJIMYECTBA

BCIICCTBA, UCIIOJIB30BaTh
CHUCTCMHBIC XHUMHUYCCKUC
3HaHHUA JJIsL IMPUHATHA

peuieHuii B KOHKPETHBIX
JKU3HEHHBIX CUTyalUsX,
CBSI3aHHBIX C BELIECTBAMH W
VX IPUMEHEHUEM




OK 02.
Hcnons3oBarts
COBpPEMEHHBIE
cpencTaa

MIOMCKa, aHAJIH3a
Y MHTEPIpETaIiN
UHPOpPMALIUU U
UH(POPMALIOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS
3a1a4
npohecCHOHABLHOM
JeATEIILHOCTH

B o0nacti eHHOCTH HAYYHOTO MO3HAHUS:

- c(OPMHPOBAHHOCTD MHUPOBO33pEHUS,
COOTBETCTBYIOLIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKu W OOIIECTBEHHON NPaKTHKH,
OCHOBAHHOTO Ha Jyanore KYJBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
HOJIUKYJIBTYPHOM MHUDE;

- COBEPIIEHCTBOBAHHUE S3bIKOBOM M YU TATEIBCKOMN
KYJIBTYpBl KaK CpPe/ICTBA B3aMMOJAEHCTBHS MEXTY
JIIOJIbMU U TT03HAHUS MUPA;

- OCO3HAHME IICHHOCTH HAyYHOM IESITENbHOCTH,
TOTOBHOCTh ~ OCYHIECTBISTH  IPOEKTHYIO U
HCCIIEIOBATENbCKYIO AESITENIbHOCTD
WHAWBUYAJIbHO U B TPYIIIIE;

OgnazieHre yHUBEPCAITBHBIMU y4EOHBIMU
[I03HABATEIbHBIMU JCHCTBUSIMMU:

B) pabota ¢ uHpopMaIuei:

- BJIQ/IETh HaBBIKAMU NOJIY4YEHUs HHPOPMALIUU U3
UCTOYHHUKOB pa3HbIX THUIIOB, CAMOCTOSITEILHO
OCYILIECTBIIATH NOUCK, aHAJIU3, CHCTEMATU3ALUIO U
MHTEPIpETANi0 HHPOPMAIIUHN PA3IUYHBIX BUOB
1 (hopM IpeICTaBICHNUS;

- CcO3/1aBaTh TEKCThl B pa3iMyHbIX (hopMaTax c
y4eTOM Ha3HaueHuss WHQPOpMaluu M LEJIeBOU
ayUTOPHUH, BBIOMpask ONTUMAaJIbHYIO (popmy
MIpe/ICTaBICHNS U BU3YyaIU3alluy;

- OLIEHHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTH
uHpOpMallUU, €€ COOTBETCTBHE IPABOBBIM U
MOPaJIbHO-ITHYECKUM HOPMaM;

HCIOJIb30BATh CPEACTBAa MHPOPMALIMOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJIOTHH B PEIIEHNN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX
OpraHU3aIlMOHHBIX 33]1a4 C COOII0AEHUEM
TpeOOBaHUI 3PrOHOMHUKH, TEXHUKU
0€30MacHOCTH, TUrMeHbl, pecypcocOepekeHus,
MIPABOBBIX U ATUYECKUX HOPM, HOPM
nH(OPMAIIMOHHON OE30MaCHOCTH;

- BJIQJICTh HAaBBIKAMU PACIIO3HABAHUS U 3aILUTHI
uHpopmanuy, UHPOPMAIIMOHHON OE30MaCHOCTH
JUYHOCTH;

- YMETb IJIAHUPOBATh U
BBINOJIHATh XUMHYECKHUH
9KCIIEPUMEHT (TIpeBpallleHus
OpPraHMYECKUX BEIIECTB INPU

HarpeBaHuH, NOJTy4YeHUE
TWJICHA W W3YYEHHE €ro
CBOIICTB, Ka4eCTBEHHBIC
peakuuu Ha  albJACTHIbI,
Kpaxmal, YKCYCHYIO
KHUCJIOTY; JIeHaTypamus
OEIKOB TpU HAarpeBaHUH,
IIBETHBIC PEAKUUU OEJIKOB;
IPOBOJIUTH peakuuu
HOHHOI'O oOMeHa,
OTIpPeNeNIATh CpeAy BOIHBIX
pacTBOpOB,  Ka4eCTBEHHBIC
peakmmu  Ha  Cyibdar-,
KapOoHaT- U XJOpHJI-
AHUOHBI, Ha KaTHOH
aMMOHHUS; pemarb

HKCHEPUMEHTAIbHBIE 3a1a4YH
no Ttemam "Mertamnel" U
"Hemetamnnsi") B
COOTBETCTBUM C TMpPaBUIAMH
TEXHUKU O€30MacCHOCTH IpH
oOpallleHnH ¢ BeLeCTBaMU U
1a00paTOPHBIM
o0opyaoBaHUEM;
MPEICTABIATh  PE3YIbTATHI
XHUMHUYECKOTO 3KCIIEpUMEHTa
B (opMe 3amucu ypaBHEHUI
COOTBETCTBYIOIIMX pPEAKIUN
u (QOpMYITHPOBATH BBIBOIBI
Ha OCHOBE 3TUX PE3YJIbTaTOB;

- YMETH
AHAJIIN3UPOBATD XUMUYCCKYIO
nH(popMaIINIO, MOJy4aeMYIOo

W3  Pa3HBIX  HMCTOYHHUKOB
(cpencts MacCOBOM
uHbOpMaIHH, ceTh

WntepHer u npyrue);
- BJIa/IETh OCHOBHBIMU

METOIaMH Hay4YHOTO
IIO3HAHUS BCIIIECTB 158
XUMHYECKUX SIBJICHUH
(HabmoieHre, U3MEpeHue,
IKCIIEPUMEHT,

MOJIETTUPOBAHUE);




OK 043¢ ¢pextuBHO
B3aUMOJCHCTBO
BaTh U paboOTaTh B
KOJUUICKTUBE U
KOMAaHJIe

- FOTOBHOCTE K CaMOPa3BUTHIO,
CaMOCTOSATEIILHOCTH U CaMOOIIPEICIICHHIO;
-OBJIaJICHNE  HAaBBIKaMH y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U COIMANIbHOM
JIeITEIILHOCTH;

OBnazeHne yHUBEpPCAIbHBIMU
KOMMYHHKATUBHBIMU JICHCTBHUSIMHU:

0) COBMECTHasl IeITEIIbHOCTb:

- MMOHUMATh U UCTIOJIB30BATh MPEUMYIIIECTBA
KOMAaHTHOW ¥ MHIAMBHyaTbHOHN paboTHI;

- MPUHUMATH Leau COBMECTHOM
JIeSITEIILHOCTH, OpraHU30BHIBATH u
KOOPJAMHHUPOBATH JICUCTBUS MO €€ JOCTHIKEHUIO:
COCTaBJIATH TUIaH JCHCTBHI, pacpeaensiTh POJH C
y4€TOM  MHEHHMH  YYaCTHMKOB  OOCYXIaTh
pe3yiabTaThl COBMECTHOU PabOTHI;

- KOOPJMHHUPOBATH M BBHITIOJIHATH paboOTy B
YCIOBUSIX PEAIbHOTO, BUPTYaIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYULIECTBIISTh IMO3UTHBHOE
CTpaTeTUYECKOe  TOBEJEHHWE B  Pa3JIMYHBIX
CUTYaITUsX, MIPOSIBIISITH TBOPYECTBO i
BooOpakeHue, ObITh MHUITUATUBHBIM

- OsnageHue YHHUBEpPCATbHBIMU
PETYIATUBHBIMU ICUCTBUSIMU:

T') TIpUHSTHE CeOs U APYTUX JIIOJICH

- MPUHUMATh MOTHBBI M apTYMEHTBI JAPYTUX
JIIOJIeH TIPU aHAJIM3€ PE3YJIbTATOB JEATEILHOCTH;
MPU3HABATh CBOE MPABO U MIPABO APYTUX JOEH
Ha OIINOKH;

- pa3BHUBaTh CIIOCOOHOCTH TIOHUMATh MHpP C
TIO3HIINH IPYTOTO YEJI0OBEKa;

- YMETb IIPOBOJUTH
pacueTsl 1O XMMHYECKUM
dbopmMynaM U ypaBHEHMSIM
XUMUYECKUX  peaklu ¢
HCII0JIb30BaHUEM
(buzmyecKux
XapaKTEepU3YIOIINX
BEILECTBA C KOJIMYECTBECHHOU
CTOPOHBI: Macchl, 0o0BbeMa
(HOpMaJIbHBIE yCIIOBUS)
ra3os, KOJIMYECTBA
BEILIECTBA; UCIOJIb30BATh
CUCTEMHBbIE XUMHUYECKHE
3HaHUS  JUIsl  TIPUHATUSA
pelieHud B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX,
CBSI3aHHBIX C BEILECTBAMHU U
UX IpUMEHEHne

- yMeTb IUIAHHUPOBATH
BBINOJIHSATD XUMHUYECKHUH
9KCHEPUMEHT (IIPEBpALLCHUS
OpPraHMYECKUX BEIIECTB IPU
HarpeBaHuy, HOJTy4yeHUe
STWIEHA W U3YyYEHUE €ro

BEJIMYHH,

u

CBOMCTB, KQueCTBEHHLIC
peakuuu Ha  aIbIETUIbI,
Kpaxmai, YKCYCHYIO
KHUCJIOTY; JICHATypaLus
OeKOB TMpU HarpeBaHuw,

IOBCTHBIC PEaKIHUU 6CJ'IKOB;

IIpOBOAUTH pCaKkuuu
HOHHOTO oOMeHa,
OTIpeNeNIATh Cpeay BOIHBIX
pacTBOPOB,  KauyeCTBEHHBIE
peakuuu  Ha  cynbdar-,
KapOoHart- U XJOpHI-
aQHHOHBI, Ha KaTHOH
aMMOHUS, peuiaTtb

JKCIIEPUMEHTANILHBIE 3a7aud
no Ttemam "Metamnel" U
"Hemetammnr") B
COOTBETCTBUH C TPaBUIAMH
TEXHUKU 0€30MacHOCTH TMpH
oOpaleHuu ¢ BelecTBaMu U
1a00paTOpPHBIM
00opynoBaHUEM;
MPENCTaBIATh  Pe3ybTaThl
XUMHYECKOTO IKCIEPUMEHTA
B ¢opMe 3amucH ypaBHEHUM




OK 07.
CopelicTBOBaTH
COXPaHEHHUIO
OKpY>Karoleu
CpeIbl,
pecypcochepex
€HUIO, IPUMEHSATH
3HaHUS 00
U3MCHCHUU
KJIUMaTa,
TIPUHITATIBI
OEepEKITUBOTO
MIPOU3BO/JICTBA,
3 pexTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaIUsAX

B o6nacTu 5K0JI0rM4ecKOro BOCIUTAHUS .
- c(hopMHPOBAHHOCTH IKOJIOTHYECKOIN KYIbTYpPHI,

ITIOHUMAaHHEC BJIMSHUSA conuaJibHO-
O9KOHOMHYCCKHX IMponccCcoB Ha COCTOSAAHHCEC
HpHpOI[HOfI Cp€abl, OCO3HAaHHC r100aJbHOTO

XapakKTepa KOJIOTHUECKUX MPpodIIeM;

- IJIAHUPOBAHHWE W OCYIIECTBIICHUE JCHCTBUN B
OKpYJKaloIllel cpelle Ha OCHOBE 3HAHUS IeJeH
YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA; AKTUBHOE

HENpUsATAE  JEUCTBUM, IPUHOCAIIMX  Bpex
OKpY>Karollen cpere;
- YMEHHE IIPOrHO3UPOBATh

HEOJIarONPUATHBIE JKOJOTHYECCKHE IOCIICICTBHS
MpEANPUHUMAEMBIX JCHCTBUN, IPeaO0TBpaIiaTh
HX;

- pacliupeHUc OIIBITa ACATCIIbHOCTH
JKOJIOTHYCCKOM HAIIPaBJICHHOCTH;
- OBJIaICHUC HaBbIKaMH y‘I€6HO-

HCCIIEA0BATEIbCKOM,IPOEKTHOW M COLMAJILHOMN
JIeITEIIEHOCTH;

COOTBETCTBYIOIIMX pPEAKIUN
u (HOpMyIHpPOBATH BBIBOJIBI
Ha OCHOBE TUX PE3YJIbTaTOB

- chopMHUpOBaTH
MIpPEICTaBICHMUS: 0
XUMHUYECKON COCTaBJISAIOLIEH
€CTECTBEHHOHAY4YHOU
KapTHUHBI MHPA, POIU XUMUHU
B MMO3HAHUU SBJICHUI
npupoibl, B (popMUpOBAaHUU
MBILIUICHUS HW  KYJIBTYpPHI
JUYHOCTH, ee
(YHKIIMOHATEHOM
IpaMOTHOCTH, HEOOXOIMMOM
JUISL PEIICHUs] TPAKTHUECKUX
3aa4 M DKOJOTUYECKHU
000CHOBAaHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO U
IPUPOJIHOI cpejie;

yMeTb COONI0AaTh MpaBuiIa
3KOJIOTUYECKH
1enecoo0pa3Horo
MOBEACHUsT B  OBITY U
TPYAOBON JEATENBHOCTH B
LEISIX COXPaHEHUS CBOETo
30POBbSI M OKPYXKarOIIEH

IIPUPOAHOMN cpenbl;
YYUTHIBATH OITaCHOCTH
BO3JICUCTBHUS HAa  JKHUBLIC
OpPraHu3Mbl  OIPENEIEHHBIX
BEIIIECTB, IOHHMAS CMBICI
TOKAa3aTes NpeaeabHON

I[OHYCTHMOf/'I KOHIICHTpaluu




2. CTPYKTYPA U COAEP)KAHUE OBLHIEOBPA3OBATEJIBHOI'O
HPEIMETA «XUMMUSA»

2.1 O0bem npeameTa ¥ BUbI Y4eOHOM padoThI

Bua y4eOHoii padoThl O0bem B yacax
O0beM 00pa3oBaTeIbHOM MPOrPaAMMBbI 2
TUCHUNITIHHBI
B T.4.
OcHoBHOE coJep:KaHue 66
B T.U.:
TEOPETHUECKOE 00yUeHUE 30
71a00paTOpPHBIEC 3aHITUS 10
MPAKTUYECKUE 3aHATUS 24
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE 6
coJep:KaHue (conepkanue NPUKJIATHOTO
MOJYJIs1)
B T.4.:
TEOPETHUUECKOE 00yUEHUE 2
MPAKTUYECKUE 3aHATUS 4
IIpome:kyTouHas aTTecTanus 2
(nnd depeHpOBaHHBII 3a4€T)




2.2. TemaTu4eCKMil IJIAH U COIEP:KaHMeE MIPpeMeTa

HaumeHoBaHue Conep:kanue y4yeO0HOro MaTepuasa (0OCHOBHOE M NPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), OGLeM 1aCOB dopmMupyemble
a3/1eJI0B U TeM JIadopaTopHbIe U MPAKTHYECKUE 3aHATHUS, IPUKJIATHON MOTYJ/Ib KOMIIETEeHI[UH
b
1 2 3 4
OcCHOBHOE coiep:kaHne 66
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCTBA 10
Tema 1.1. OCHOBHOE COfiep/KaHIe 6 OK 01
CtpoeHue aTOMOB
IMITICCKIX Teopernueckoe o0yueHue 2
PJICMCHTOB 1 CoBpeMeHHast MOJENb CTPOeHHs aToMa. CUMBOJIMYECKHUH S3BIK XUMUHU. XUMUYECKUH dIIEMEHT.
fipupona DieKTpoHHask KOHpuUrypanus aroma. Kiaccuduranus XMMUYECKUX SJIEMEHTOB (S-, P-, d-371€MeHTHI).
XUMHUICCKOM CBASH R4 enTHBIE 271eKTPOHBL. BaneHTHOCTD. DJIEKTPOHHAS MPHUPOIA XMMHYECKOH CBS3H. 2
DIEKTPOOTPULIATENBHOCTD. BUIBI XUMUYECKOi CBA3M (KOBaJIeHTHAsI, MOHHASI, METAJLITUYECKas,
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHUs
[IpakTHYecKkue 3aHATHSA 2
Perrenue 3agaduil Ha UCHOJIL30BAHUE XUMHUUECKON CUMBOJIMKHA U Ha3BaHUI COeIUHEHUN 110
HOMEHKJIaType MEXTYHAPOJAHOTO COI03a TEOPETUUYECKON U MIPUKIATHON XUMUHU U TPUBUAIBHBIX
HA3BAHMIA JISI COCTABIICHUSI XUMHUYECKUX (POPMYJT IByXaTOMHBIX COSAMHECHHH (OKCUIOB, CYITb(HUI0B,
TUIPUOB U T.I1.) ¥ IPYTHUX HEOPTAHHUYECKUX COSMHECHUN OT/ICTBHBIX KJIACCOB. 2
[IpakTHdeckue 3a/1aHusl Ha YCTAaHOBIICHUE CBSI3U MEX]y CTPOCHHEM aTOMOB XHMHUYECKUX dJIEMEHTOB U
MEPUONICCKIM N3MEHCHUEM CBOMCTB XUMUYECKHX DJICMEHTOB M X COSAMHCHHUI B COOTBETCTBUH C
rnosjoxxkeHueM [leprnoinueckoil CUCTEMBI.
Tema 1.2. OCHOBHOE coiep:KaHue 4 OK 01
[leproanueckuit
PHOZ Teopernueckoe o0yueHue OK 02
3aKOH U Ta0JIHIIA
2

J1.11. MenneneeBa

[lepuoanueckas cucrema xuMuueckux aneMeHToB J[.M. Menaeneesa. @u3nueckuid CMbICI




[lepuonuueckoro 3akona [[.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX
DIIEMEHTOB, 00Pa3yEMBbIX UMH IPOCTHIX U CJIIOKHBIX BEIIECTB B COOTBETCTBHH C MOJIOKECHUEM
XUMUYECKOro 3emenTa B [lepunonnueckoii cucreMe. MUpOBO33peHUYECKOE U HAyYHOE 3HAYEHUE
[lepuonnueckoro 3akona /.M. Menneneesa. [Iporunoss .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKHX 3JIEMEHTOB.

[IpakTHYeckoe 3aHATHE 2
Pelenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUIN HA XapaKTepU3aIUI0 XUMUYECKHUX
2JIeMEHTOB «MeTaITM4ecKue / HEeMETANTMIECKIE CBOMCTBA, AJICKTPOOTPUIIATEIIEHOCTh XUMUIECKIX 2
AJIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOEHUEM U MOJIOKEHHEM B IIEPUOJUYECKON CUCTEME
xuMmudeckux aneMeHToB .M. Menneneesa»
Pa3nen 2. XumMnueckue peakuuu 10
Tema 2.1. Tunel  |QcnoBHoOe coepiKaHme 6 OK 01
XUMHUYECKUX
peaxiii Teoperuueckoe o0yueHue 2
Knaccudukanus u TUIIBI XUMUYECKUX PEAKIUi ¢ yuacTHEM HeopraHudeckux BemiecTB. CocTaBieHue
YpaBHEHUH peaKkluii COeAMHEHUS, Pa3I0KEHHU, 3aMEIIICHUsI, 0OMEHA, B T.U. PEaKIIUii TOPEHUS,
OKHCIIEHUSA-BOCCTAHOBJICHUSI.
YpaBHEHHUS OKUCIEHUS-BOCCTAHOBICHUA. CTeneHb OKucaeHus. OKUCIUTENb U BOCCTAHOBUTEb. 2
CocraBiieHr€e U YpaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOIOM AJIEKTPOHHOIO
Oananca. OKHCIUTETHHO-BOCCTAHOBUTENLHBIE PEAKIIUU B IPUPOJIC, TPOU3BOICTBEHHBIX MPOIIeccax U
JKU3HENIESITEIbHOCTH OPTaHU3MOB
4

[MpakTnyeckue 3aHATHS




KonuyectBenHble oTHOMIEHUS! B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIEC 3aKOHBI B XUMHUH U PACUYETHI 110
YpaBHEHUSM XUMUYECKHUX peakuuidi. MoJib Kak eMHUIAa KOJIMYECTBa BellecTBa. MoJsipHas Macca.

3aKOHBI COXPAHEHHS MAcChl U SHEPTHH. 3aKOH ABOrajpo. MossipHbIil 00beM razoB. OTHOCHUTEIbHAS 4

TUIOTHOCTB Ta30B. PacyeTsl 0 ypaBHEHUSIM XUMHYECKUX PEAKIUN C UCTIOJIh30BAaHHEM MACChl, 00beMa

(HOpMaJIbHBIE YCIIOBUS) Fa30B, KOJIMYECTBA BEILIECTBA
Tema 2.2. OCHOBHOE COjIepKaHHe 4
DJIEKTPOJIUTH- OK 01

Teoperuueckoe o0yueHue
yeckas OK 04

2
AucCconranus u Teopust 3MeKTPOIUTHUECKON nucconanuu. MoHbl. DIeKTPOIUTHI, HEANEKTPOIUTHL. Peakiiuu HOHHOTO
b

MOHHBIH 0OMeH oOMmena. CocTaBjieHHe PeaKIuii HOHHOr0 0OMEHA IIYTEM COCTABJIEHHS MX TOJHBIX U COKPAIEHHbIX 2

HMOHHBIX YpaBHeHUU. KHCIOTHO-OCHOBHBIC peakiny. 3aJaHusl Ha COCTABJICHUE HOHHBIX PEaKIui

2

JlaGopaTopHble 3aHATHUS

JIaGoparopHas padoTa “TUNbl XUMHUUECKUX pPEeaKIIUn™.

HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yOIINXCs BEIIECTB) U IPU3HAKOB 5

XUMHUECKUX peakuuii. [IpoBeneHue peakimit HOHHOTO OOMEHa, ompeieNieHrue Cpebl BOJAHBIX PACTBOPOB.

3a/1aHus HA COCTABJICHUE NOHHBIX peaKInuii
Pasznen 3. CTtpoeHue 1 CBOMCTBA HEOPraHUYECKUX BelleCTB 14
Tema 3.1. OcHoOBHOe coiep:KaHue 6 OK 01
Knaccudukanms, OK 02
HOMEHKJIaTypa U 2

Teoperuyeckoe o0yueHue




CTpPOCHUE
HEOPraHUYeCKUX
BEIIECTB

[Ipenmer Heoprannyeckoit xumun. Kiaccudukanus Heoprannueckux BemiecTs. [IpocTbie U croxxHbIe
BenecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCUIBI, KUCIOTHI, COJIH). B3auMocBs3b
HEOPTaHMYECKUX BEIIECTB. ATperaTHbie COCTOSIHUS BelecTBa. Kpucrammuaeckue u amophHbIe
BellecTBa. TUIBI KPUCTAINTMYECKUX PEIIETOK (aTOMHasl, MOJICKYJIsIpHAs, MOHHAS, METAJJINYECcKast).
3aBUCUMOCTh (PM3UUYECKUX CBOWCTB BEUIECTBA OT THUIA KPUCTAIINYECKON PEIIETKU. 3aBUCUMOCTD
XUMHUYECKON aKTUBHOCTH BEILIECTB OT BUJIa XMMUYECKOM CBSI3M U TUMA KPUCTAITUYECKON PEIIETKH.
[IprunHbI MHOrOOOpa3us BEIIECTB

IlpakTH4yeckue 3aHATUSA

Homenknatypa HeOpraHMUeCKUX BEIISCTB: HA3BAHHUE BEIIECTBA UCXOIS U3 UX XUMUIECKOU (hOPMYITBI
WJIM COCTABJICHUE XUMHUYECKOW (POPMYITBI UCXO M3 Ha3BaHUs BEIICCTBA MO MEKIYHAPOTHOM
(MIOIMAK) unu TpuBUaIbHON HOMEHKIIATYpE.

Pemenne npakTHIecKuX 3ajaHUH 1O KIacCH(PUKAIUN, HOMEHKIIATYPEe U XUMHUSCKUM (hopMyram
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIacCOB (YrapHBIH ra3, yriIeKUCIbIA ra3, aMMHaK, raiicHas
U3BECTb, HETallleHas! H3BECTh, MUTHEBAs COJIa U IPYTUX): HA3bIBATh U COCTABIATH (POPMYITBI XUMHUUYECKUX

BEILIECTB, ONPEAEIATh IPUHAIEKHOCTD K KIIaccy.
Hcrounnku xuMudeckoil nHpopmaruu (cpeicTB MmaccoBoit HH(GopmMaium, cetb IHTepHeT u apyrue).
[Touck nHpoOpManny MO Ha3BaHUAM, HJIEHTU(UKATOpaM, CTPYKTYPHBIM hopMyam

Tema 3.2.
DOU3NKOXUMHIYECKHT
CBOICTBa
HEOPraHUYECKUX
BCIIIECTB

OcHoBHOE CoaEpKaHue

Teopernueckoe o0yueHue

Mertamisl. O6H_II/IC (I)I/ISI/ILICCKI/IG 1 XUMHYECKHE CBOicTBa MeTauioB. CIIOCOOBI MOJIy4YCHMU. 3HaucHUE
MCTAJIJIOB U HEMETAJIJIOB B IIPUPOJAC U KUZHCACATCIIBHOCTH YCIIOBEKA U OPraHU3MOB. KOppOSI/IH
MCTAJIJIOB: BUABI KOPPO3UH, CIIOCOOBI 34U ThI MCTAJIJIOB OT KOPPO3UU

OK 01
OK 02




Hemeramner. O0mue ¢puznueckne 1 XMMUYECKUE CBOWCTBA HEMETAIUIOB. THITMYHEBIE CBOHCTBA
HeMetauioB [V— VII rpynmn. Kimaccudukanus 1 HOMEHKIaTypa COeTMHEHUIH HeMeTalliIoB. KpyroBopoThl
OMOTEeHHBIX 3JIEMEHTOB B IPUPO/IE

XUMHUECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPIraHMUYECKUX BEIIECTB (OKCHIOB, 'MIPOKCUIOB, KUCIIOT,
coJiell 1 Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB NPOCTHIX BELIECTB, BOJOPOIHBIX COEAUHEHUH,
BBICIIMX OKCHUJIOB U THAPOKCHJIOB

IIpakTnyeckue 3aHATHS

CocraBieHne ypaBHEHUN XUMUYECKUX PEAKIUI C y4aCTUEM IPOCTBIX U CIOKHBIX HEOPTaHUYECKUX
BEIIIECTB: METAJJIOB U HEMETAJIJIOB; OKCHJIOB METAJIJIOB, HEMETAJIIOB U aM()OTEPHBIX IJIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHHUN U aM(OTEPHBIX THIPOKCUIOB; HEOPTaHHYECKUX COJICH,
XapaKTEepU3YIOLUX UX CBOKCTBA.

Penienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUI Ha CBOICTBA, COCTAaB, IIOJIyY€HUE U
0e30MacHOe UCTI0Ib30BAHUE BAKHEHIIINX HEOPTAaHUYECKUX BELIECTB B OBITY M MPAKTUYECKOM
JESTCIIBHOCTH YEJI0BEKA

Tema 3.3.
Nnentuduxanus
HEOPraHUYeCKUX
BEIIECTB

OcHoBHOE coaepKaHue

JlabopaTropHble 3aHATHUS

JlaboparopHas padota «aeHTrduKanys HEOPraHU4eCKUX BEIIECTBY.
Pemenne OKCIICPUMCHTAJIBHBIX 3a/1a4 [0 XUMHWYCCKUM CBOMCTBAM METAJIIIOB U HEMECTAJIJIOB, 110
pacro3HaBaHMIO U MOTYYEHHUIO COEIMHEHUH METAJUIOB U HEMETAJIJIOB.

OK 01
OK 02
OK 04

I/I)IGHTI/I(l)I/IKaHI/ISI HCOPTaHNYCCKUX BECIICCTB C UCITIOJIL30BAHUEM UX (1)I/ISI/IKO-XI/IMI/ILIGCKI/IX CBOfICTB,
XapPaKTCPHBIX KAYCCTBCHHBIX peaxunﬁ. KauyecTtBenHsie pCaKknuu Ha Cynb(baT-, Kap6OHaT- n
XJIOPUAAHUOHEBI, HA KATUOH aMMOHMUA




Pazpea 4.

CTpOCHHe M CBOMCTBA OPraHnveCKMuxX BeIEeCTB

Tema 4.1.
Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHNUYeCcKuX
BEILIECTB

OcHoBHoOe coepkaHue

Teopernueckoe o0yueHue

[losiBiieHME U pa3BUTHE OPTAaHMYECKOW XUMUHU Kak Hayku. [Ipenmer oprannueckon xumun. Mecto u
3HAQ4YECHHE OPTaHMYECKOW XMMHUHU B CHCTEME €CTECTBEHHBIX HayK.
XHAMHMYECKOE CTPOCHUE KaK MOPSANOK COCIMHEHHS ATOMOB B MOJIEKYJIE COIVIACHO UX BaJICHTHOCTH.

OCHOBHBIE ITOJIOKEHHS TCOPUHU XUMHUYCCKOT'O CTPOCHHA OPraHNYCCKUX COCJIMHEHU I AM. BYTJ'ICpOBa.

YrnepoaHblid CKeJIeT OpraHu4ecKoi MOJIEKYJIbl. 3aBUCUMOCTD CBOMCTB BEIIECTB OT XUMHUYECKOTO
cTpoeHust MoJiekyn. M3omepust 1 ©30MepHI.

[Tonstue o pyHkuroHanbHOU rpymie. Paaukan. [Ipunnumne! knaccudukanuu OpraHuuecKux
coeMHEeHUI. MexTyHapogHas HOMEHKJIATypa U TPUHIIUITBI HOMEHKJIATYPhI OPTaHUYECKUX
coenunenuil. [lonarue 06 a30TcoaepKalIuX COCTUHEHUIX, OMOJIOTMUYECKH aKTUBHBIX BEIIECTBAX
(yrmeBopax, kupax, Oenkax u Jip.), BLICOKOMOJIEKYJISIPHBIX COeTUHEHUSIX (MOHOMED, TIOTUMED,
CTPYKTYpPHOE 3BEHO)

IIpakTHYecKkHue 3aHATHA

Homenkiatypa oprannueckux CoeIMHEHUN OT/IeTbHBIX KJIACCOB (HACHIIICHHBIC, HEHACKIIIICHHBIE U
apOMaTUYECKHE YTIIEBOIOPOIbI, CIIUPTHI, PEHOIIBI, abIETH b, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocTaBiieHre TIOTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYIT OPraHMUYECKUX BEIIECTB OTIEITbHBIX
KJIACCOB, UCITOJIb3Ys X Ha3BAHUS 110 CUCTEMATUYECKON U TPUBUAIBHOM HOMEHKIIAType (ITHIICH,
aleTUJIeH, TIUIeprH, PeHo, GopMabaerua, YKCycHash KUCIIOTa, TIIUIKH). PacdaeTs! mpocrenmeit
(hOpMyIIbI OPraHUYeCcKO MOJIEKYJIBI, HCXO/SI U3 DJIEMEHTHOTO cocTaBa (B %)

24

Tema 4.2.

OcHoBHOE coaep:xaHue

14

OK 01

Teopernueckoe odyuenune

OK 01




CBolicTBa
OpraHUYECKUX
COETUHEHUN

OU3NKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX COEMHEHUH OTJENIbHBIX KJIACCOB (OCOOEHHOCTH
KJ1accu()UKALMU 1 HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTHYECKUH paa v o0miast hopMyia; nu3oMepus;
¢bu3nvecKkne CBONCTBA; XUMHUECKUE CBOICTBA; CLIOCOOBI OTYUYEHHUS):

- IpeJiebHbIE YIIIEBOAOPO/IbI (AJIKaHbI U LIUKJIOAIKaHbI). 'opeHne MeTaHa Kak OJUH U3 OCHOBHBIX
HCTOYHMKOB TEIlJIa B IPOMBIIIJICHHOCTH U ObITy. CBOMCTBA IPUPOJHBIX YIJIEBOAOPOI0OB, HAX0XK/IECHHUE B
IIPUPOJIE U IPUMEHEHHE AJIKAHOB;

— HenpeeNbHble (aJIKEHbI, ATKUHBI U aJIKaJIMEHbl) U apOMAaTUYECKUE YIiIeBOAopoibl. ['opeHue
alleTUJIeHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHHU AJIS CBAPKU M PE3KU METaJIOB

— KUCJIOPOJICOIep>KaIlie coeInHEeHuUs (CIIUPTHI U (EHOIBI, KapOOHOBBIE KUCIOTHI U A(UPHI, llbJICTHUIBI
Y KETOHBI, JKUPBI, YTIIIeBOIbI). [IpakTHueckoe mpuMeHeHrne STUICHTITUKOJIS, TIUIeprHa, eHoa.
[Tpumenenne Gopmanbaerua, aleTalbIeru1a, YKCYCHOW KHCIOTh. MblIa KaK COJIH BBICIIHX
KapOOHOBBIX KUCJIOT. MoroIue CBOWCTBA MbLIa

— a30TCO/IEpXKAIINE COSTUHEHUS (AaMUHBI 1 aMUHOKHUCIIOTHI, O€JIKH). BICOKOMOJIEKYISIpHBIE COSTMHEHUS
(cuHTeTHYEeCKHE U OMOJIOTHYECKH-aKTUBHBIE). MOHOMED, TOIUMEp, CTPYKTYPHOE 3BEHO.

HOHI/IMCpI/ISaHI/IH 9TUJICHA KaK OCHOBHOC HAIIpaBJICHUEC €T0 UCIIOJIb30BAHUS. I'eneTnueckas
CBA3b MCXKAY KilaCCaMU OpTaHUYCCKUX COCIUHCHHUI

IIpakTHYecKkue 3aHATHA

CBolicTBa OPraHUYECKUX COENUHEHNN OTJENbHBIX KJIACCOB (TPUBHAJIBHAS U MEKYHAPOIHAS
HOMEHKJIaTypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOJTYUYEHHUS): TIpeAeIbHbIC (AJIKaHbl M LIMKJIOAIKaHbI),
HemnpeJelbHbIe (AJKEHbI, ATKUHBI U aJIKaJUEHbI) U apOMaTHYeCKUe yIIeBOOPO/bI, CIIUPTHI U (PEHOJIBI,
KapOOHOBBIE KUCIOTHI M 3(UPBI, aTbJIETU/IBl M KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEMHEHMSI. 3a/laHNsl HA COCTABJIIEHUE YPAaBHEHUN XUMHUUYECKUX PEaKLUH C
y4acTHEM OPraHUYECKUX BEIEeCTB HA OCHOBAaHUH UX COCTaBa M CTPOCHUS

OK 02
OK 04




CocraBiieHne cXeM peakiuil (B TOM YUCIIE M0 MPEAJIOKEHHBIM LIETI0UKaM IpeBpalleHuil),
XapaKTepU3YIOIUX XUMUYECKHE CBOWCTBA OPraHMUECKUX COEJMHEHUH OT/AENbHBIX KIacCOB, CLIOCOOBI
UX MOJIY4YE€HUs U Ha3BaHWE OPraHUYECKUX COEAMHEHUN N0 TPUBUAJIBHOM MM MEKyHapOJHOU
CUCTEMATUYECKON HOMEHKJIIATYpE.

Perienue npakTHKO-OPUEHTUPOBAHHBIX ~ TEOPETHUECKUX 3aJaHUMN Ha CBOWCTBA OPraHMYECKUX

CoeI[HHeHI/Iﬁ OTACJIBbHBIX KJIACCOB

Jlaboparopnasi padora

JlaboparopHas padota “IIpeBpallieHuss OpraHMYECKUX BEIIECTB IIPU HarpeBaHuu".
[ToyueHue 3THIIEHA U U3YYSHHE €TO CBOMCTB. MOIEIMPOBaHUE MOJIEKYI M XUMUYECKUX TPEBpaIleHHN
Ha [IpUMepe TaHa, STHIICHA, alleTUIIeHA U JIp.

Tema 4.3.
Nnentuduxanus
OpraHUYEeCKUX
BEIIECTB, UX
3HAYCHHUE U
MIPUMEHEHUE B
OLITOBOH U
MPOU3BOJCTBEHHOMN

OcHoBHOE CoAEpKaHue

TeopeTuquKoe oﬁyqelme

buooprannueckue coenuHenus. [Ipumenenue u 6uonorndeckas poib yrieBoaoB. OKUcIeHne
YTJIEBOAOB — UCTOYHUK SHEPIUHU )KUBBIX OpraHu3MoB. O61acT NpUMEHEHNUs aMUHOKHUCIIOT.
[TpeBparenus O0enkoB nuiy B opranusme. buonoruueckue ¢pynkiuu 6eakoB. buonornyeckue
¢byHKLIMY XUpOB. Pojb opraHndyeckoit XuMUM B pelIeHnH Ipo0sIeM MUILEeBOi 6e301MacHOCTH

OK 01
OK 02
OK 04




ACATEILHOCTH Posp oprannveckoit XuMuM B pelieHuH Po0sIeM dJHEPTreTHYECKON 0€30IIacCHOCTH, B Pa3BUTUH
H1CJIOBCKA MEJUIIMHBI, CO3/IaHUH HOBBIX MaTepHUaiOB, HOBBIX UCTOUHUKOB YHEPTUU (AIbTEPHATUBHBIC HCTOYHUKHU
sHepruu). OnacHOCTh BO3JCHCTBUS Ha KUBbIE OPraHU3Mbl OPraHUUYECKUX BEIIECTB OTAEIbHBIX KJIACCOB
(YrimeBomopobl, CHUPTHL, (DEHOJIbI, XJIOPOPraHuYeCKHe MPOU3BOIHBIC, albACTHAbBI U JIP.), CMBICI
MoKa3aTelist MPeeIbHO TOMYyCTUMON KOHIIEHTPALlUU
JlaGopaTopHble 3aHATHSA
JlaboparopHas paboTa: “UnenTudukanys opraHUueCKUX COSAMHEHUI OT/ICIbHBIX KJIacCOB”
Wnentudukaius opraHndeckux COeIMHEHUH OTIeNbHBIX KJIAacCOB (Ha MpUMEpPE aibAerHaI0B, KpaxMara,
YKCYCHOHM KHCJIOTBI, OCIIKOB U T.I1.) C HCITOJIb30BAHUEM UX (PH3UKO-XUMHUYICCKUX CBOMCTB M XapaKTEPHBIX
KaueCTBEHHBIX peakuuid. Jlenatypamus O6enka mpu HarpeBaHuu. LIBeTHbIE peakinu 0eIKOoB.
BO3HUKHOBEHNE AaHAIMTUYECKOIO CUTHAJIA C TOYKU 3PEHUSI XUMUYECKHUX MTPOLIECCOB MPU MTPOTEKAHUU
KaueCTBCHHOW PEAKIINH, MO3BOJISIFOIICH UACHTU(DUIIMPOBATH MPEIJI0KEHHBIC OPTraHMYSCKHEC BEIICCTBA
Paspean 5. Kunernveckne u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKIuid
Ckopoctb OcHoBHOE cogepkaHue OK 01
XUMHUYECKUX OK 02
peaKkuui.
XUMHUYECKOe
paBHOBecHE

Teopernueckoe odyuenune




CKopocThb peakiiuy, ee 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB: MPUPO/IbI pEarupyroIuX BEIIeCTB,
KOHILEHTPALMU pearupyouiuxX BELIECTB, TEMIEPATYPhI U IIJIOLIAJAN PEAKIUOHHOMN IOBEPXHOCTH.
TennoBbie 3G HEKTH XUMUYECKUX PEaKIHid. DK30- U SHIAOTEPMHUYECKHUE, PEAKLINH.

OO6patuMocTh peakuuii. XUMHYECKOE PABHOBECHE U €0 CMEIIEHHUE MO/ ACHCTBUEM Pa3IMYHbIX
(akTOpOB (KOHLIEHTPALHS PEareHTOB WU MPOIYKTOB PEaKIiy, JaBlICHHE, TEMIIEpaTypa) AJIsl CO3aHHs
ONTUMAJIBHBIX YCIOBUN MPOTEKaHUs XUMHUUYECKUX npoueccoB. [Ipuniun Jle [latense

IlpakTH4yeckue 3aHATUSA OK 01
OK 02

Pemenne npakTHKO-OpPUEHTUPOBAHHBIX 33/1aHU Ha aHaN3 (PaKTOPOB, BIMSIONIMX HA U3MEHEHHE

CKOpPOCTH XUMHYECKOW PEaKINH, B T.4. C MO3ZUIMIA IKOJIOTHUECKH IIETIECO00Pa3HOTO MOBEICHUS B OBITY

Y TPYJAOBOM JI€ATEIHOCTHU B LIEJSX COXPAHEHUS CBOETO 3/I0POBbS M OKPYKaIOLEH TPUPOTHOMN Cpebl.

Pemienue nmpakTUKO-OpUEHTUPOBAHHBIX 3aJaHU HAa puMeHeHne npuHuumna Jle-Illarense ns

HaxXOXJACHUA HAIIPAaBJICHUA CMCIICHUS PABHOBCCHUA XUMHYECKOM PCaKu U aHAJIN3 q)aKTOpOB,

BJIMSIOIIMX HA CMELIEHUE XUMUYECKOIO PaBHOBECHS
Pa3nea 6. PacrBopbI
Tema 6.1. OcHoBHOe coiep:KaHue OK 01
[TonsiTue o OK 02
pacTBopax OK 07

TeopeaneCKoe oﬁyqeﬂue

PacTtBopeHue kak ¢pu3znko-xumuueckuii npouecc. PactBopsl. CriocoObl NPUTOTOBIEHUS PACTBOPOB.
PactBoprmMocTs. MaccoBast 1011 pacTBOPEHHOIO BeniecTBa. CMBICIH ITOKa3aTeNs NPeesIbHO
JOIyCTUMON KOHLIEHTPALMH U €0 UCIOJIb30BAHUE B OLIEHKE IKOJIOTMYECKOI 0€301MacHOCTH.




HpaBI/ma 9KOJIOTHYCCKH uenecoo6pa3Horo IIOBCIACHUSA B 6BITy n pr,HOBOﬁ JCATCIIBHOCTH B LICJIAX
COXpaHEHUA CBOCI'0 310POBbA U Oprn(a}omeﬁ HpHpO,Z[HOﬁ Cp€abl; OITAaCHOCTDH BOSHefICTBHH Ha XHMBBIC
OpraHu3MbI OMMPCACICHHBIX BCIICCTB.

Pemenne MMPAKTUKO-OPUCHTUPOBAHHLIX PACUCTHBIX Sa,HaHI/Iﬁ Ha pacTBOPbI, UCIIOJIB3YEMBIC B OBITOBOM U
HpOH?;BOI[CTBGHHOﬁ JACATCIBHOCTH 4YCJIOBCKA

Tema 6.2. OK 01
OcHoBHoOe coJepkaHue
Hccnenosanue OK 02
CBOICTB PacTBOpPOB
JlabGopaTopHble 3aHATUSA OK 04
JlabGopaTopHas pabota «IIpuroroBieHue pacTBOPOBY.
[IpuroTroBneHue pacTBOPOB 3aJaHHOMN (MAaccOBOM, %) KOHIIEHTpAUH (C IPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMHM) U OIIPE/IeNICHHUE CPeIbl BOAHBIX PAacTBOPOB. Perienune 3a1a4 Ha MPUTrOTOBIIEHUE PACTBOPOB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJleP:KaHUe (COepKAHUE TPUKIIATHOTO MOTYJIs1)
Pa3zpen 7. Xumusi B ObITY M IPOU3BOJACTBEHHOM 1€ATEJILHOCTH YeJI0BEKa
OK 01
OK 02
Xumus B ObITy 1 |OCHOBHOE COIePIKAHUE OK 04
MIPOU3BOJICTBEHHOU OK 07
ACATEIILHOCTH Teopernueckoe o0yuenune
YyeJIOBEKa

Hogetimme qocTikeHns] XUMUYECKOW HAYKU U XUMUYECKON TeXHOJOTUU. Pons xumun B odecriedyeHuun
9KOJIOTUYECKOMN, IHEPTETUISCKON U TTUIIIEBOM 0€30MMaCHOCTH, Pa3BUTUH MEIUIIMHEI. [IpaBuia movcka u
aHallM3a XUMUYEeCKONH HHPOPMAIIUU U3 PA3INIHBIX UCTOUHUKOB (Hay4YHAst U yUeOHO-Hay4dHast
TuTepaTypa, Cpe/icTBa MaccoBor nH(popmaiuu, ceth HTEepHET)

IIpakTHYeckue 3aHATHA




[Touck u aHanM3 KEMCOB O MPUMEHEHUH XUMUYECKHUX BEIIECTB U TEXHOJIOTHI ¢ y4eTOM OyayIien

npodeccCHOHATEHOM IS TEIILHOCTH. 4
SamuTa: [Ipeacrapienne pe3yabTaTOB PEIICHUs KeHCOB B (hopMe MUHHU-IO0KIIA/Ia C TPe3eHTalueH

IIpomexxyTouHas aTTecTalMs MO TUCHUILINHE (324eT) 2
Bcero 72




3. YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI
OBHIEOBPA3OBATEJIBHOI'O ITPEIMETA

3.1. TpeboBaHusi K MUHUMAJIBbHOMY MaTEPHAIbHO-TEXHUYECKOMY 00€CTIeUeHHUIO

Jlnia peanuzanyy MporpaMMbl TUCIUIUIMHBI TOJDKHBI OBITH TIPETyCMOTPEHbI
CIIEYIOIIME CIEeUUANbHbIE MOMEIICHUS: Y4eOHBbI KaOMHET XUMHUU U Y4eOHOM
XUMHUYECKO 1abopaTopuH.

OGopynoBanne y4yeOHOro kaOmHera (HArJIsIAHbIE MOCOOMS): HAaOOPHI
HIAPOCTEPKHEBBIX MOJENIEH MOJEKYJ, MOAEIH KPUCTAIMYECKUX PEILIETOK,
KOJUIEKIIUU MPOCTBIX U CJIOKHBIX BELIECTB W/WIN KOJUIEKIMH MOJIMMEPOB; TabInIa
MenneneeBa, yueOHble puiibMbl, HU(POBBIE 00PA30BATEIBHBIE PECYPCHI.

Texnnueckue cpeacrsa oOOy4YeHHsI: KOMIIBIOTEp C  YCTPONCTBAMMU
BOCIIDOM3BEJCHUS 3BYyKa, NPHUHTEP, MYJIbTUMEAUA-TIPOEKTOP C 3KPAHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-IIPE3EHTEP IS IPE3CHTALUI.

O6opynoBanue 1adopaTopuu U padO4UX MeCT JA0OPATOPHU: MEH3YPKHU,
IUIIETKU-KANeIbHUIBl, TEPMOMETPBI, MHKPOCKOIN, JIylbl, MPEAMETHBIE U
MOKPOBHBIE CTEKJIA, IUTAHIIETHI JJI KaleJbHbIX peakluuii, GuibTpoBajibHas Oymara,
IPOMBIBAJIKH, CTEKJISIHHbIE MNPOOMPKHU, PE3UHOBBIE NPOOKH, (POHAPUKH, HAOOP
PEaKTHUBOB, CTEKJISIHHBIE MAJIOYKH, WITATUBbI ISl MPOOUPOK; MEPHBIE LIMJIUHIPHI,
BOPOHKHM CTEKJISIHHBIE, BOPOHKH JeluTenbHble LHuiuHapuueckue (50-100 mo),
CTYIIKH C MECTHUKOM, (apdOpoBbIE YAIIKH, MUHLETHI, (PUIBTPbl OyMaXkHbIE, BaTa,
MapJisi, YaCOBBIE CTEKJIA, DJIEKTPOIUIMTKH, JJAOOPATOPHbBIE IITATUBBI, COUPTOBHIE
TOPEJIKH, CIIMYKH, PUOOP ISl MOTyUYeHHs ra3oB (WM MpoOHpKa ¢ ra300TBOJAHOMN
TpyOKoOil), nepxaTenu i TNpPOOUPOK, CKISHKH Uil XpPaHEHHUs PEaKTHUBOB,
pa3gaTovYHbIE JJOTKHU; XuMUUYeckre ctakanbl (50, 100 1 200 mun); mImnaTenu; MMHIETHI,
TUTEJIbHBIC ITUMIII, CEKYHIOMEPHI (TaliMephl), MepHbIe TpoOupku (Ha 10—20 M) u
MepHbIe KostObI (25, 50, 100 u 200 M), BoasiHast 6aHs (UM TEPMOCTAT), CTEKJISTHHBIC
MajJ0YKH; KOHMYeCKHe KoJiOobl s TuTpoBaHus (50 u 100 mi1); MHAMKATOPHBIE
NOJIOCKH Juisl ompeneneHnss pH u  craHgapTHas HMHAMKATOpHAs —IIKaja;
YHUBEpCalIbHBIA UHIMKATOP; etk Ha 1, 10, 50 mu (unm po3atopst Ha 1, S u 10
MJI), OIOpETKH il TUTPOBaHUS, MeauuuHckue mmpuibl Ha 100-150 wu,
1abopaTopHbIe W/WIIA aHATUTHYECKUE Bechl, pH-MeTpbl, CylInabHbIN mWKad, u ap.
nJabopatopHoe 000py10BaHUE.



OcHoOBHBbIE NEYATHBIE H3JaHusd

3.2 udopmanmonHoe o0ecreyeHne peain3aiuy nporpaMmbl

OcHOBHbIE HCTOYHUKH MHPOPMAIIHU

KosnyecTBO 3K3eMILISIPOB

Bacunesckas, E.1. Heoprannyeckas
xumust: yaeOHoe nmocobue / E. 1.
Bacunesckas, O,1. Ceuko, T.JI. llleBosa.
— Mumnck: PUIIO, 2019.-248 c.

OBbC «Jlanb»
https://e.lanbook.com/book/131838
Hoctym ¢ nro6oit Touku MHTEpHET TIoCIe
peructpauuu ¢ IP anpecos KHUTY

OcHOBBI 001IeH XUMHH: ydeOHOE TTocoOure

9BC «Jlaup»

JUISL CIIO / E.I".T'onuapos,B.1O. | https://e.lanbook.com/book/146667
Konpgpammh, A.M.XoBus,lO.I1. | octyn ¢ mo60ii Touku HTEpHET TIociie
AdUHOTEHOB.- Cankr- | peructpauuu ¢ IP anpecoB KHUTY
AnekcanzipoBa,d.A. ‘ Heopraﬂnqecxaﬂ ObC «Jlanb»

xumusi.  Teopermueckue  ocHoBbl W | https://e.lanbook.com/book/173131

71a00paTOPHBIA MPAKTUKYM: YYEOHHK IS
CIIO /2.A.Anekcannposa. — 2-¢ U31., CTEp.
— Cankr-IlerepOypr: Jlanb, 2021.- 396 c.

Hoctyn ¢ nro60# Touku MHTEpHET mocne
peructpauuu ¢ IP agpecos KHUTY

Eropos, B.B.OOmiast xumusi: y4eOHHUK ISt
CIIO /B.B.EropoB. — Cankrt-IletepOypr:
Jlanp, 2022. -192 c.

OBC «Jlanb»
https://e.lanbook.com/book/183248
Hocryn ¢ nro60# Touku MHTEpHET mocTe

peructpauuu ¢ IP agpecos KHUTY

JlonoJIHUTE/IbHAS JIATEPATYPA

JonoJHUTeIbHbIE HCTOYHUKH
HHpopmannu

KosmnuecTBo 3K3eMisipoB

OBbC «Jlanb»
https://e.lanbook.com/book/167183
Hoctym ¢ nro60it Touku UHTEpHET TIOCTe
peructpauuu ¢ IP anpecos KHUTY

1. brnunos, JILH. Xumwus:ydeOHuk I
CIIO/J1.H.bnunos, U.JI. Ilepdunosa, T.B.
Coxornosa. 2-¢  ma.ctep.-CaHKT-
[TerepOypr:Jlanp,2021.- 260 c.

2 Epoxuna, H.U. Huxn nexknuit mo xumuu: | 9bC «Jlanp»
yueOHO- Mertomuueckoe mocooue/ H.U. | https://e.lanbook.com/book/140937
Epoxwuna, - Kopones: MI'OTY, 2019.-115 | Jloctymn ¢ mo6oii Touku MHTepHET mmocie

C. peructpanuu ¢ IP agpecoB KHUTY

B ToMm uuncne yueOHUKH, yueOHbIE TOCOOUs, yUeOHO-METOIMUECKHE TOCOo0us,
y4e0HO-METOIMYECKUE YKa3aHUsI, MOHOTpA(PUH, MPAKTHUKYMBI, TEKCTHI JICKIIUH,
COOpHUKH KOH(EPEHITHA.

DJIeKTPOHHBbIE UCTOYHUKHU UHPOPMAIIUN

Onektponnbii katajgor YHUIL] KHUTY — Pexxum noctyna: http://ruslan.kstu.ru/

OBbC «KoHcynbTaHT cTyeHTa» Pesxxum goctyna: http://www.studentlibrary.ru/

OBC «Book.ru» Pexxum moctyma: hitp://www.book.ru/



https://e.lanbook.com/book/131838
http://ruslan.kstu.ru/
http://www.studentlibrary.ru/
http://www.book.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJbBTATOB OCBOEHUA

OBHIEOBPA3OBATEJIBHOT'O IPE/IMETA

KoHTpoJib U OleHKa PE3yJIbTaTOB OCBOCHHs 00IEOOPAa30BaTEIbHOIO MpEenMeTa

PaCKPBIBAOTCA

yepes

AUCHTUILIIMHAPHBIC

pE3yNbTaTHI,

HalIpaBJICHHBIC

Ha

dbopmupoBaHre 00MUX U MPOGHECCHOHATBHBIX KOMIIETEHITUH TI0 pa3iejiaM U TeMam
coJiep KaHusl yueOHOro MaTepuarna.

Pasnmen/Tema Pesynbrar Tum oreHOYHBIX OK
00y4YeHUsI MEPOIPHUITUI
Pasznea 1. OcHoBbl | ®opMyMpoBaTh 0a30BbIe
CTPOEHUs NOHATHSA U 3aKOHBI XHMHHU
BelllecTBa
1.1 Ctpoenue CocCTaBiIATh XMUMHYECKUE 1. Tect «CTpoeHHE aTOMOB OK 01
aTOMOB (opmyuibl coenuHeHnii B XUMHYECKHUX 3JIEMEHTOB U
XAMUYECKHUX COOTBETCTBUH CO CTCIICHBIO NPUPOIA XHMHUECKOT
9JICMEHTOB U OKHUCJICHUS XUMUYCCKHUX
npuponaa 3JIEMEHTOB, UCXOS U3 CBAZHY. 2. 3A1AIM Ha
XUMUYECKON CBS3M | BaJEHTHOCTH U COCTABJICHAC XUMUICCKIX
ANEKTPOOTPULATEILHOCTH (opmyn 1ByXaTOMHBIX
COCAUHCHUI
(oxcuaoB, cynbhuaoB,
TUJIPUIOB U T.I1.).
1.2 Xapaktepu3oBaTh Xxumuueckue | 1. IIpakTuko- OK 01
[Tepuoanueckuit AJIEMEHTHI B COOTBETCTBUHU C UX | OPHCHTHUPOBAHHBIC OK 02
3aKOH U Tabiauua IIOJIOKCHUEM B nepI/IoL[I/IquKOITI TEOPETUYCCKHUE 3aJJaH1s Ha
/L. Mennieneesa | cpcreme XHMHUYECKHX XapaKTePHU3aIUI0 XUMUIECKUX
3JIEMCHTOB 3JIEMEHTOB: «MeTamnndyeckue /
J.U1. MenneneeBa HEMETAINIMYCCKUE CBONCTRA,
AIEKTPOOTPHUIATEIHHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHUMUYECKHX DJIEMECHTOB B
COOTBETCTBHUE C UX
AJIIEKTPOHHBIM CTPOCHHEM H
MOJIO’KEHUEM B
[IEPUOIUYECKON CUCTEME
XUMHYECKHX 3jieMeHToB [[. 1.
MenneneeBa»
Paspean 2. XapakTepu3oBaTh THIIBI
XuMHu4ecKkue XHUMHYECKHX peaKunl
peakuun
2.1 Tunsl CocTaBiATh peakiuu 1. 3agaun Ha cocraBieHue | OK 01
XUMUYECKHIX COEIMHEHMS, PA3JI0KEHHUS, ypaBHEHUU peaKkuuid: - OK 04
peakmuit oOMeHa, 3aMeIlCHHS, COCIMHCHMS, 3aMCIICHHUS,
OKHUCJIUTEIBHO- pa3yoKeHUs, oOmeHa; -
BOCCTAHOBUTEJIbHBIE PEAKIIUU OKHCIIUTEILHO-




BOCCTaAaHOBHUTCIBbHBIX peaKquI C
HUCIIOJIB30BaHHEM METOJa
SJICKTPOHHOI'O OajaHca.

2. 3ajaum Ha pacyer Macchl
BEILECTBA WM 00bEMA ra3oB 1Mo
U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIH 00BEMY
OJIHOTO U3 YYacTBYIOIIUX B
peaKkuuu BEILIECTB; PACUEThI
Macchl (00BEMa, KOJIMYECTBA
BELIECTBA) IIPOJYKTOB
peakiuu, €eclid OJHO U3
BEIICCTB UMEET IPUMECH

2.2

DIEeKTPOIMTHYECKA
s IUCCOLIMALIAS U
HOHHBIA 0OMEH

CocTaBliTh YpaBHCHUA
XUMHYCCKUX PCAKINH NOHHOT'O
obMeHa ¢ ydyaCTuem
HCOPTraHNYCCKUX BCIICCTB

1.3agaHus Ha COCTABIICHUE
MOJIGKy.H?IpHI)IX 1 NOHHBIX
peaKkuuii C y4acTUEM KHUCIIOT,
OCHOBAHHI U COJICH,
YCTaHOBJICHUE U3MEHECHUS
KHCJIOTHOCTH CPEJIbI

2.JlaGoparopnas padota
"TuUnel XUMUYECKUX peakui”

Paznea 3. HccaenoBarb cTpoeHue u

Crpoenne n CBOICTBA HEOPraHNYECKHUX

CBOliCcTBa BeLLeCTB

HEOPraHU4eCKuX

BELLEeCTB

3.1 Knaccudumnuponats 1.Tect «Homenknarypa u OK 01

Knaccudukanus, HEOPraHnIeCKHUE BCIICCTBA B Ha3BaHHE HEOPTaHUYECKHUX

HOMEHKJIATypa 1 COOTBETCTBUH C MX CTPOCHUEM | poryiocrp HCXOIS U3 HX

CTpoCHHE XUMHUYECKON (HOPMYJIIbI UITU

HEOpPraHUYECKUX .
COCTaBJIEHUE XUMUYECKOU

BEILECTB

(bOpMYITBI HCXOIS U3 Ha3BAHHUS
BEIIIECTBA 110 MEKTyHAPOIHOM
WJIU TPUBUAIBHOU
HOMEHKJIAType».

2.3a1a4u Ha pacyeT MacCOBOM
J10J1i (MacChl) XUMHUYECKOTO
arIeMeHTa (COeIMHEHNs) B
MOJIeKYJIe (CMecH).
3.IIpakTudeckue 3a1aHus MO
KJIacCU(pUKaIUH,
HOMEHKJIATYpe U XUMUYECKUM
dbopMynaM HEOPTaHUYECKUX
BEIIECTB PA3TUYHBIX KIIACCOB.
4.IlpakTuyeckue 3a1lanus Ha
OnpeaeIeHne XUMHUYECKOM




AKTUBHOCTH BEILIECTB B
3aBUCUMOCTHU BHUIA
XMMHYECKOH CBSI3U U THUIIA

KPUCTAITTNYECKON
pelIeTKH
3.2 ®dusuko- YcranaBiauBaTh 3aBUCUMOCTh 1.Tect «OcobennocTu OK 01
XAMUYECKHUE (hu3HKO-XMMUYECKUX CBOHMCTB XMMHUYECKHX CBOWCTB OK 02
CBOJCTBA HCOPTaHMHYCCKHX BCILCCTB OT OKCHJIOB, KHCIIOT, OCHOBaHUH,
HEOPTraHHYEeCKHX CTPOEHHS aTOMOB M MOJIEKY, a
BEIECTB TaK)Ke THIa KPUCTAILTNYECKOU an)OUTepHHX THAPOKCHIOB 1
peleTkn coJiei.
2.3anaHus Ha COCTaBJICHUE
YpaBHEHUU XUMHUYECKUX
peaKkuuii ¢ y4aCTUEM MPOCTHIX
U CJIOKHBIX HEOPTaHHUUECKUX
BELIECTB: OKCHUJIOB METAJJIOB,
HEMETAIJIOB U aM(OTEPHBIX
9JIEMEHTOB; HEOPTaHUICCKUX
KHCIIOT, OCHOBaHU U
aM(pOTEePHBIX TUIPOKCUIOB,
HEOPraHUYECKUX COJICH,
XapaKTePU3YIOIINX UX
CBOIICTBA U CITOCOOBI
MOJIyYEHUS.
3. ITpakTHko-
OpPUEHTUPOBAHHBIC
TEOpETUYECKHE 3a/I1aHUs Ha
CBOMCTBA U MOJIYYEHUE
3.3 HccnenoBaTe KauecTBEHHBIE 1. ITpakTuxo- OK 01
WNnentuduxarus peakiy HCOPraHM4eCKux opueHTHpOoBaHHbIe 3a1anus mo | OK 02
HEOPraHN4eCKHUX BCLICCTB COCTABIICHHIO XUMUUECKHX OK 04
BCIICCTB peaKIuii ¢ ydactuem
HEOPTaHMYECKUX BEIIECTB,
MCIIONIB3YEMBIX JITISl UX
UJIEeHTU(DUKAIUH.
2.JIaGopatopHas pabora:
“Unentudukanus
HEOPTaHMYECKUX BEIICCTB
Pasnen 4. HccaenoBarb cTpoeHue u
Crpoenne n CBOICTBA OPraHMYeCKHX
cBOlicTBa BeLLEeCTB
OpPraHu4YecKux
BellecTB
4.1 Knaccugunuponatsb 1. 3amanus Ha cOCTaBJICHHE OK 01
Knaccudukanms, OpTaHWYECKHE BEIICCTBA B Ha3BaHMH OPraHMIECKHX
CTPOECHHE U COOTBETCTBUH € MX CTPOCHUEM | (o6 /1ypiemutii 110 TPHBHATHHOI
HOMEHKJIaTypa .
OpraHuUeCKHX WIH Me)K,Z[yHapO,Z\[’HOI/I
BEILICCTB CUCTEeMAaTUYECKOM

HOMEHKJIATypE.




2. 3a1aHus Ha COCTaBJICHUE
MIOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (OpMYIT
OpPTaHMYECKUX BEIICCTB
OT/JCIBHBIX KJIACCOB.

3. 3ajauu Ha onpeeeHue
npocTtenmiel GopmMyIbl
OpraHUYECKON MOJICKYJIbI,
HCXO/S U3 DJIIEMEHTHOIO
cocrana (B %)

4.2 CBoiicTBa
OpraHUYECKUX
COCTUHEHUN

YcraHaBIHMBaTh 3aBUCIMOCTb
(U3UKO-XMMHYECKHUX CBOWCTB
OpPraHUYeCKUX BEIIECTB OT
CTPOCHUS MOJIEKY

1.3amanus Ha cocTaBlieHUE
YPAaBHEHUN XUMUYECKUX
peaKkuuii ¢ yyacTuem
OpraHUYEeCKHUX BEIECTB HA
OCHOBAHUU UX COCTaBa U
CTPOCHHS.

2.3amanus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX
peakuuil, WITIOCTPUPYIOIIUX
XMMHYECKHE CBOMCTBA C
Y4E€TOM MEXaHU3MOB
MIPOTEKAHUs JaHHBIX PEaKLHUi
Y TEHETHUYECKOM CBSI3HU
OpraHWYECKUX BEILECTB
Pa3HbIX KJIaCCOB.

3. PacuetHsble 3agaun no
YPAaBHEHUSAM PEAKIUiM C
Y4aCTHEM OPTraHUYECKUX
BemecTs. 4. JlaboparopHas
pabora “IIpeBparienus
OpraHWYEeCKHUX BEIIECTB MPHU
HarpesaHun"

OK 01
OK 02
OK 04

4.3
WNnentudukarus
OpPTaHHYECKUX
BEIECTB, UX
3HAYEHHUE U
MIPUMEHEHUE B
OLITOBOH U
MIPOU3BOJICTBEHHOM
IEeITEILHOCTH
YyeJI0BEKA

HccnenoBaTh KaueCTBEHHEIC
peaklMKi OPraHUYECKUX
COCIMHEHNH OTIAEIBHBIX
KJ1aCCOB

1.IIpakTuko-
OpPUEHTUPOBAHHBIC 3aJIaHUS
10 COCTABJICHHIO XUMHYECKUX
peaxiuii ¢ yuactueM
OpPTaHWYECKHUX BEIIECTB, B
T.4.

UCIIONIE3YEMBIX JIJISI

WX UJICHTU(PUKAIIUU B

OBITY U

MPOMBIIIJICHHOCTH.
2.JIaGoparopnas padoTa:
“Unentuduxarms
OpPTaHWYECKHUX COCTUHCHHM
OTJCIIbHEIX KJIACCOB”

OK 01
OK 02
OK 04

Paznea 5.
Kunernueckue n

XapakTepu3oBaTh BJIUSHUE
pa3M4YHbIX (PaKTOPOB HA




TeEPpMOAUMHAMHUYEC
KHue

PaBHOBeCHE M CKOPOCTH
XUMHYECKUX PeaKiuii

3aKOHOMEPHOCTH
NPOTEeKAHUS
XHMHYECKHX
peakuui
CxopocThb XapakTepu3oBaTh BIUSHUE [IpakTuko-opuentupoBanubie | OK 01
XUMHUYECKUX KOHIICHTPALlUU Pearupyroumx TEOPETUUECKHE 3a/laHUs Ha OK 02
peaxiuii. BEIIECTB U TEMIIEPATYpPhI Ha aHanu3 (paKkToOpOB, BIUSIOLINX
Xumuueckoe CKOPOCTh XUMUYECKUX PEAKIUN | HA U3MEHEHUE CKOPOCTU
paBHOBeECHE XapakTepu30BaTh BIUSHUE XUMHUYECKOHN peakiiuu.
M3MEHEHUSI KOHLIEHTPAIuU
BEIIECTB, PEAKIIUU CPEIbl U
TEMIIEPATYPbI HA CMELICHHE
XHUMHUYECKOTO paBHOBECUS
Paznea 6. HccaenoBatb HCTUHHBIE
PacTBopsI PacTBOPBHI € 321aHHBIMH
XapaKTepPUCTUKAMH
6.1 Ilonstue o Pa3nuuate nctuHHbIE pacTBOphl | 1.3amaun Ha MPUTOTOBIICHUE OK 01
pacTeopax PacTBOpPOB. OK 02
[TpakTHKO-OpHEHTUPOBAHHBIE
pacueTHbIE 3aJlaHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3YEMbIC B OBITOBOM U
MIPOU3BOJICTBEHHOU
JIESITEJIbHOCTH YE€JIOBEKa
6.2 UccnenoBanue | Mccnenosars GU3UKO- JlaGoparopHas pabota OK 01
CBOMCTB PacTBOPOB | XUMHUYECKHE CBOKCTBA “TIpurorosienue pacteopos” | OK 04
HCTUHHBIX PaCTBOPOB
I [IpodeccrnonanbHO-OPUEHTUPOBAHHOE COAEPKAHUE (COAEpHKAHUE
MPUKIATHOTO MOJTYJISI)
Paznen 7. Xumusa | OuneHHBaTh NOCIEACTBHA 3amuTa Keiica (¢ yueTrom
B ObITY H OBITOBOI U Oyayuei nmpogeccuoHaJIbHOM
MIPOM3BOACTBEHHO | 1y oy3BOACTBEHHON NesITeIbHOCTH)
HACHTEALHOCTH NAeATeJIbHOCTH YeJIoBeKa ¢
yeJioBeKa . .
NMO3MIHIA IKOJIOTHYeCKOi
0€301aCHOCTH
Xumus B OBITY U OueHuBaTh NOCIEACTBUS Keiic (c yuerom Oymymieit OK 01
IPOU3BOACTBEHHON | OBITOBOM M IPOU3BOICTBEHHON pohecCHOHATBHOMN OK 02
NEeSATETbHOCTH ZIEATENbHOCTH YeNoBeKa IeATETEHOCTH) OK 04
YelioBeKa MO3UIUI 3KOJIOTHYECKON
6e30MACHOCTH Tema: ®peon. Ilpumenenune | QK 07

bpeoHa B XOJIOAWIHHO-
MMPOMBIINIJICHHOM

obopynoBanue
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