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[Tporpamma 0011€00pa30BaTENBLHOTO MpeaMeTa «XUMHUS» MpeAHa3HAYeHA IS
U3y4eHUS XUMUU B  TpodecCHOHATBHBIX  00pa30BaTENIbHBIX  OpraHU3alUsX,
peali3yIolMX 00pa30BaTEeNbHYI0 MpPOrpaMMy CpeAHEero oO0Iero oOpa3oBaHUS B
npeielax OCBOEHHUS OCHOBHOM Mpo¢eCCHOHAIbHOW 00pa30BaTEIbHONM MPOrpaMMBI

CIIO (OIIOII CIIO) Ha 6a3e 0OCHOBHOTO 00IIET0 0Opa30BaHMs PU 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).

Opranmzanus — pazpaborunk: DenepanbHOE TOCYIApPCTBEHHOE 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.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIHIEOBPA3OBATEJIBHOT'O IIPEIMETA «XUMMAS»

1.1 Mecto mnpenmera B CTPYKTYpe OCHOBHOM THpodeccruoHaIbHOM
o0pa3oBaTeabHOM MPOTrpaMMBbl

O61m1eo0pa3oBaTeabHbIN MpeaMeT «XUMUSD» SIBISETCS 00s3aTEIbHOM YacThIO
0011e00pa3oBaTeIbHOTO ITMKIAa 00pa30BaTEIbLHON MPOrpaMMBI B COOTBETCTBUHU C
®I'OC CIIO mno cnoemuansHoctd (09.02.07  HMHMbDOpManMOHHBIE CHUCTEMBI U
IPOrPAaMMHUPOBAHNE

1.2 llenn u miaHUpyeMbIe pe3yabTaThl OCBOSHUS IpeaMeTa
1.2.1 llenu u 3agauu mpeaMera

[lens npeamera: GOpMUPOBAHUE Y CTYJEHTOB NPEJCTABICHUS O XUMUYECKOU
COCTAaBILIIOIIEN €CTECTBEHHO-HAYYHOM KAapTUHBI MHUpPa KakK OCHOBBI NPHUHATHUSA
pelIeHN B JKMU3HEHHBIX M IIPOU3BOJACTBEHHBIX CHUTYalUAX, OTBETCTBEHHOI'O
IIOBEJICHUS B IIPUPOJHOMU Cpelie.

3agauu npeamMeTa:
- copMupoBaTh TOHHMMAaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUUYECKHUX

IIPOLIECCOB U SIBJIEHUW B OKPYXAIOUIEH Cpele, LIEJOCTHONM HAyYHOU KapTHUHBI MHUpA,
B3aHMOCBSI3H M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- pa3BUTh YMEHHUS COCTaBIATH (POPMyJIbl HEOPTAHMYECKUX M OPraHUYECKHUX
BEILIECTB, YPABHECHUSI XUMUUECKUX PEAKINH, 00BSICHATH UX CMBICI, HHTEPIIPETUPOBATH
pEe3yJIbTAaThl XUMHYECKUX IKCIIEPUMEHTOB,

- chopMHUpOBaTH  HABBIKM  MPOBEJACHUS  MPOCTEUIINX  XHUMHYECKUX
OKCIIEPUMEHTAILHBIX ~ UCCJICNOBAHMM C COOMIOJIEHMEM TMpaBmil  0E30MacHOro
oOparieHus ¢ BeIecTBaMu 1 JIa0OpaTOpPHBIM 000PYI0BAHUEM;

- Pa3BUTb YMCHHUSA HCIIOJIb30BATH I/IHCI)OpMaI_[I/IIO XUMHYCCKOI'O XapaKTcpa Hu3
pa3INIHBIX HCTOYHUKOB,

- copMHpOBaTHL YMEHUSI TPOTHO3UPOBATH MOCIIEICTBUSL CBOCH JEATEIBHOCTH U
XUMUYECKUX TPUPOTHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;

- chopMupoBaTh TOHMMAaHUE 3HAYUMOCTH JIOCTHIKCHUN XMMHYECKOW HAyKH U
TEXHOJIOTUH ISl PA3BUTHS COIMAIBLHOM 1 IMTPOU3BOJICTBEHHOM cdep.

1.2.2 Tlnanupyemsbie pe3ysbTaThl OCBOCHHS 00111€00pa30BaTENBHOTO IpeaMeTa
B cooTBeTcTBUU PI'OC CIIO 1 Ha ocHoBE PI'OC COO



Koa n
HauMeHOBaHHeE
(popmupyembIX
KOMIIeTeHIU I

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUSA NIPEAMETA

Oo0mme

JAucuunianHapHbie

OK 01. BeiOupats
CHOCOObI

pelieHus 3a1aq
npodeccnoHaTbEHOM
JeSITeTIbHOCTH
MIPUMEHHUTEIBHO K
pa3IMYIHBIM
KOHTEKCTaM

B yactu Tpy0BOro BOCuTaHUS:
- TOTOBHOCTH K TPYAY,
OCO3HaHHUE IIEHHOCTU MacTepCTBa,
TPYIOJIO0HE;

- TOTOBHOCTb K aKTUBHOMN
NEeSITeIbHOCTH TEXHOJIOTHYECKON
Y COIMATTLHOW HANIPABICHHOCTH,
CIIOCOOHOCTh HHUIIMHPOBATH,
IUIAHUPOBATHh U CAMOCTOSITEILHO
BBITIOJTHSATH TaKyIO JESTEIbHOCTb;

- UHTEpEC K
pasiu4yHbIM  cepam

npogecCuoHAIBHON

NESTCIILHOCTH,

OBnaneHne yHUBEPCAIbHBIMU
y4eOHBIMU TTO3HABATEIbHBIMH
JEUCTBUSAMMU:

a) 6a30BBIC TOTUUECKHUE
JEUCTBUA:

- CaMOCTOSITENIEHO
¢bopmynupoBaTh U
aKTyaJlu3UpoBaTh NMpoOiIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBIIMBATh
CYIIECTBCHHBIN IPU3HAK WIIH
OCHOBAHWUS /ISl CPABHEHUS,
KIaccupuKaluu U 0000IICHNUS;
- OTIPENIeNATh IeNTN
NesITeIbHOCTH, 33/1aBaTh
napaMeTpsl U KPUTEPUHU HX
JOCTHKCHUS;

- BJIQJICTh CUCTEMOM XUMHYECKHUX
3HAHUU, KOTOpask BKJIIOYAET:
OCHOBOIIOJIATralolMe TOHATHUS
(XMMUYECKUH 3JIEMEHT, aTOM,
ANIEKTPOHHAs 000JI04Ka aToma, s-, p-, d-
AIIEKTPOHHBIE OPOUTATIN AaTOMOB, UOH,
MOJIEKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPHUIATETLHOCTD, CTETICHD
OKHUCIICHUS, XUMUYECKasi CBSI3b, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIN 00beM,
YIIEPOAHBIN CKeNneT, G yHKINOHATbHAS
rpymma, paaukai, H30Mepusi, H30Mephbl,
TOMOJIOTUYECKUH PsiJI, TOMOJIOTH,
YIJI€BOIOPOAbI, KUCIOPOA- U
a30TCOepXKallue COETUHEHUS,
OMOJIOTMYECKH aKTUBHBIE BEIIECTBA
(yrnmeBopbl, )KUpPBI, OETIKK), MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS],
KpUCTAJUTMYECKas pelieTKa, TUIThI
XAMHUYECKHX pEeaKui
(OKHCTUTEIIbHOBOCCTAHOBUTEIBHEIE,
9K30-U SHAOTEPMUUYECKHE, PEAKIINH
MOHHOTO 00MEHa), pacTBOp,
ANEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAs TUCCOLMALINS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON PeaKInu, XUMUIECKOE
paBHOBECHE), TEOPUH U 3aKOHBI (TEOpUS
XUMHUYECKOTO CTPOCHUS OPraHUYECKUX
Beniects A.M. bytneposa, Teopus
AIIEKTPOJIUTUYECKON JUCCOLUAINH,
nepuoanyeckuii 3akon J1.1.
MenneneeBa, 3aKOH COXpaHEHUS MaccChl),
3aKOHOMEPHOCTH, CAMBOJIMYECKHUH S3bIK
XUMHH, (DAKTOTOTHIECKHIE CBEICHUS O
CBOICTBax, COCTaBe, MOJYYCHUU U
0€3011acHOM HCII0JIb30BaHUU
BOKHEUIITNX HEOPTAHUIECKUX U
OpPTaHHYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JESITeTbHOCTH YeJIOBEKa;




- 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 JesATEeIbHOCTH,
HaBbIKAMU

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

pelieHus, HaXOJUTh apryMeHTbl  JUIs
JI0OKa3aTelIbcTBa CBOUX YTBEP)KICHHMM, 3a]1aBaTh
napaMeTpsl U KpUTEPUH PELICHMUS;

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

- YMETh IIEPEHOCUTh 3HAHUS B
NO3HABATEJIIbHYKD U IPAKTHUYECKyK0  00JacTH
JKU3HEACITEIBHOCTH;

- 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
MPECTaBICHUSIMU JPYTUX
€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, YrapHbIA
ras, yrieKucCIblii ra3, aMMHAK,
rainieHas u3BeCTb, HeraleHast
W3BECTh, IIUTHEBas coJa |
JIPYTHX), COCTaBJISITh
(bopMyIBl HEOPTaHUYECKUX U
OpraHUYECKUX BEIIIECTB,
ypaBHEHUS XUMHYECKUX
peakiuii, OOBACHATH  UX
CMBICTT; TIOATBEPKIATh
XapaKkTepHblE  XUMHUYECKHUE
CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMHU
AKCIIEPUMEHTAMH U 3aITUCIMU
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 MHPA, POJIH XUMHUH B
MO3HAHUHY SIBJICHUN TTPUPOJIBI,
B (DOPMHPOBAHUM MBIIILICHUS
U KyJbTyphl JIMYHOCTH, €€
GbyHKIIMOHATBHOU

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

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

pacueTsl 0 XHUMHUYECKUM
dopmynaM U ypaBHEHUSAM
XUMHAYECKHX  peakuu ¢
HCIOJIb30BaHUEM

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

BCIICCTBA, UCIIOJIB30BaTh
CHUCTCMHBIC XHUMHUYCCKUC
3HaHHUA JJIsL IMPUHATHUA

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




OK 02
OcyiecTBIATh
MIOWCK, aHaIN3 U
WHTEPIPETALHIO
uHpOpMaIuH,
HEeOOXOAMMON I
BBITIOJIHCHUS 33124
npodecCuoHaTLHON
JeSITeIbHOCTH

B o0nacti eHHOCTH HAYYHOTO MO3HAHUS:

- c(OpPMHPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOILIECTBEHHOW MPAKTUKH,
OCHOBAHHOTO Ha Janore KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
HOJIUKYJIBTYPHOM MHUDE;

- COBEPLIEHCTBOBAHUE SI3BIKOBOM 51
YUTATENIbCKOM  KyJIbTYpbl ~ Kak  CpelCcTBa
B3aUMOJICHCTBHS MEXIY JIIOJbMHU U TIO3HAHUS
MUDA;

- OCO3HaHUE LIEHHOCTU HAayYHOMU NI TEIbHOCTH,
TOTOBHOCTh ~ OCYIIECTBJIATH  MPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JeSITEIbHOCTD
WHIWBUIYAIBHO U B TPYIIIIE;

OBnazieHne yHUBEpCAIbHBIMU y4E€OHBIMU
[I03HABATEIbHBIMU JCHCTBUSIMMU:

B) pabota ¢ uHpopMaIuei:

- BJIaJICTh HABBIKAMU IOJTyYSHHS] MHPOPMALUU
13 UICTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIHHO
OCYIIECTBIISTH OUCK, aHAIN3, CHCTEMAaTU3AIUIO
U UHTEPHNpEeTaluI0 HHPOPMALUU PA3TUUYHBIX
BUJIOB U (OPM IIPEICTABICHMUS;

- CO3J1aBaTh TEKCTHI B Pa3jIMuHBIX (hopMmaTax c
y4eTOM Ha3HayeHHs WHPOpMalUU U LEIEBOH
ayUTOPHUH, BbIOMpast ONTUMAaJIbHYIO (popmy
NIPEJCTAaBICHNS U BU3yalIU3alllu;

- OLIEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh
nHpOpMAaINY, €€ COOTBETCTBHE IPABOBBIM U
MOpaJIbHO-ITHYECKUM HOpMaM;

MCTIOJIB30BATh CPEACTBAa MHPOPMALIMOHHBIX H
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpTaHU3aIMOHHBIX 33]1a9 C COOI0IEHUEM
TpeOOBaHUH SPTOHOMHUKH, TEXHUKA
0€301MacHOCTH, TMrMeHbl, pecypcocOepekeHus,
MIPABOBBIX M ATUYECKUX HOPM, HOPM
nH(pOpPMaIIMOHHOM 06€30MMacHOCTH;

- BJIaJICTh HABBIKAMH PACIO3HABAHUS U 3aIUTHI
uHpopManuu, UHHOPMAIIMOHHOH 0€3011aCHOCTH
JMYHOCTH;

- YMETh IJIaHUPOBATH
U BBINOJHATH XUMHUYECKUI

9KCIEPUMEHT
(npeBpaiueHus

OpPTraHUYECKUX BEIIECTB MPH
HarpeBaHuHy, HOJTy4eHHE
STWJICHA W W3YYEHHE €ro
CBOIICTB, Ka4eCTBEHHBIC
peakuu Ha  aJbJerHIbl,
KpaxMail, YKCYCHYIO
KHCJIOTY; JIeHaTypaIys

OeKOB TIpU HArpeBaHUW,
[[BETHBIC pEaKIUU OEJKOB;

IIPOBOJIUTH peakuuu
HOHHOTO oOMeHa,
OTIPECIIATh CPEAy BOITHBIX
pacTBOpPOB, Ka4yeCTBCHHBIC
peakuuu  Ha  cynbdar-,
KapOoHaT- U XJOpHU-
AHHUOHBI, Ha KaTHOH
AMMOHUA, pCHIaTI)

IKCIIEPUMEHTAIILHBIC 33191
no Ttemam "Meramisl" u
"HemeTtaminsr") B
COOTBETCTBUM C MpaBUIAMH
TEXHUKH O€30MaCHOCTU MPHU
oOpalieHuu ¢ BeIecTBaMH 1

1a00paTOPHBIM
o0opynoBaHUEM;
NpPEACTaBIATh  Pe3ybTaThl
XUMHUYECKOTO
JKCIIepUMEeHTa B (¢opMme
3aIIUCHU YpaBHEHUH

COOTBETCTBYIOIIMX PEAKIUN
U (GopMyJIHupOBaTh BBIBOJIBI
Ha OCHOBE ITUX
pe3yJIbTaTOB;

- YMETh
aHaJIM3UPOBATh
XUMHUYECKYI0 MH(pOpMAIHIO,

MOJy4yaeMyl0 U3  pasHbIX
HACTOYHUKOB (cpencts
MacCOBOM nHpopmManuu,

cets IHTEpHET U ApyTHe);
- BIIAJIETh OCHOBHBIMH

METOJaMU HAayY4YHOT'O
TIO3HaHUA BCIICCTB u
XHUMHUYCCKUX SIBIICHUI




OK 04 Pa6oTrath B
KOJUIEKTUBE U
KOMaH/IE,

3¢ PeKTUBHO
B3aMMOJIENCTBOBATH C
KOJIIETaMHU,
PYKOBOJICTBOM,
KJIMEHTaMH.

OK 07.
ConelcTBOBaThL
COXPaHECHUIO
OKPYXKaroLIEH Cpeasl,

- rOTOBHOCTh K CaMOPA3BUTHIO,
CaMOCTOATEJIBHOCTH U CaMOOIIPEEIICHUIO;
-OBJIa/ICHUE  HaBbIKaMH y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON U COMAIIBHOM
NESTEIbHOCTH;

OBnazeHue yHUBEpPCAIbHBIMU
KOMMYHHMKaTUBHBIMU JEHCTBUSIMMU:

0) COBMECTHasl IeITCIIbHOCTb:

- IIOHUMAaTh u HUCIIOJIB30BaTh
NPEeUMYILECTBa KOMAaHTHOW ¥ WHAWBUIYaTbHON
paboThI;

- NPUHUMATh TeTTH COBMECTHOM
IeSTEeITBHOCTH, OpraHU30BbIBAThH u

KOOPJAMHHUPOBATH JACUCTBUS MO €€ JOCTHKEHHUIO:
COCTABJISITh IUIaH IEUCTBUH, pACTIPENENATh POIU
C y4yeToM MHEHUW YYaCTHHUKOB OOCYXIaTh
pE3yNbTaThl COBMECTHON PabOTHI;

- KOOPJMHHUPOBATH U BBITIOJHITH padOTy B
YCIIOBUSIX PEabHOT0, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

- OCYIIECTBIISTh MMO3UTHUBHOE
CTpPATeTUYECKOE TMOBEICHHE B  PA3IUUYHBIX
CUTYalMSIX, MPOSIBIIATH TBOPYECTBO n
BooOpakeHue, ObITh MHUITUATUBHBIM
- OBiagenue
PEryIsSTUBHBIMU JICHCTBUSIMHU:

YHUBEpCaIbHBIMHU

I') OpUHSATHE ceOsl U APYTUX JIIOJIEH
- IPUHUMATh  MOTHUBBI
JIPYTUX JIIOAEH TIpU aHAJIU3E pE3yJIbTaTOB

U apryMeHThI
NesITeNIbHOCTH;

MPU3HABATH CBOE MIPABO W MIPABO JAPYTUX JIFOJICH
Ha OIINOKH;

(mabmronenue,
IKCIEPUMEHT,
MOJICJTUPOBAHUE);

- YMETh  TPOBOJHTH
pacdeTsl MO XHMHYECKUM
dbopmyiIaM ¥ ypaBHEHHSIM

U3MEpPEHHE,

XUMHUYECKHX  peakiuil ¢
HCII0JIb30BaHUEM

¢bu3nyeckux BEJINYMH,
XapaKTepU3yIOIUX

BELIECTBA c
KOJINYECTBEHHON CTOPOHBI:
MAacchl, o0beMa
(HOpMaJIbHBIE yCIJIOBUS)
ra3os, KOJINYECTBA
BEILIECTBA;  HCIOJIb30BATh
CHCTEMHBIE XUMHYECKHE
3HaHUS IS TPUHATHA
pelieHuid B KOHKPETHBIX
KU3HEHHBIX CUTYyalusX,

CBsA3aHHBIX C BC€IICCTBAMU U
HUX IIPUMCHCHUC
- YMCTb IUIaHUPOBAThHL U

BBITIOJIHATH XUMHYECKHI
JKCIIEPUMEHT

(npeBpatenus

OPraHUYEeCKHX BEIIECTB MPHU
HarpeBaHuy, MOJTy4YEHHE
STWJIEHA W HW3YYEHHUE €ro
CBOMCTB, Ka4eCTBEHHbIC
peakuuy Ha  albACTU[BI,
Kpaxmadi, YKCYCHYIO
KHUCJIOTY; JICHATypalus

OeKOB TIpU HArpeBaHUW,
IIBETHBIC PEAKIIUU OEJKOB;

TTPOBOIUTH peaknun
HOHHOTO oOMeHa,
OTIPEACIIATE CPEeIy BOIHBIX
pacTBOpPOB, Ka4yeCTBCHHBIC
peakuuu  Ha  cynbdar-,
KapOoOHaT- M XJOPHJ-
AQHUOHBI, Ha KaTHOH
aMMOHHMS; pemiaTth

SKCTICPUMEHTAIbHBIC 3a1a91
no temam "Meramisl" u
"Hemerannsi") B
COOTBETCTBUM C MpaBUIAMHU
TEXHUKH 0€30MacHOCTH TPH




pecypcocbepexeHuIo,
3¢ PEeKTUBHO
IEHCTBOBATh B
Ype3BbIYANHBIX
CUTYaIHSIX.

- pa3BUBATb CHOCO6HOCTB NOHUMATbL MHpP C
MO3HIUH JAPYrOTo YeJIOBEKa;

B o6actu 53K0510rMuecKoro BOCIUTAHUS :
- c(OpPMHPOBAHHOCTH 9KOJIOTUYECKON
KYJIbTYPbl, TIOHUMAHUE BIIASHHUS
SKOHOMMYECKUX TPOLIECCOB
MPUPOJHON Cpenbl, OCO3HAHHE TJI00aIbHOTO

XapakTepa KOJOTHIECKUX MPOOIIeM;

conuaJibHO-

Ha COCTOsSHHUEC

- IUIAHUPOBAHUE U OCYIIECTBIICHHUE JICHCTBUI B
OKPYJKaIOIlleW Cpelie Ha OCHOBE 3HaHUs LEeIeH
YCTOHYUBOTO pa3BUTHSA YeJIOBCUCCTBA;
AKTUBHOE HENPHUSATUE ACUCTBUM, MPUHOCAIIUX
BpEJ OKPYXaIoILEel Cpee;

- YMEHHE MPOTHO3UPOBATH
HEOJIarONPHUATHBIC SKOJIOTUICCKHE MTOCIICACTBHS
MpEANPUHUMAEMbIX JEHCTBUH, MPEAOTBpaIlaTh
HX;

- pacllMpeHre  OIbITa  JESATEIbHOCTH
9KOJIOTUYECKOU HAIPaBJIEHHOCTH;

- OBJIAJICHUE HaBBIKAMH y4eOHO-
HCCIIEI0BATENILCKOM,IPOEKTHON U COLIMATIBbHOM

JIeITEIIEHOCTH;

oOpallleHny ¢ BEeIIeCTBaMH U

1a00paTOPHBIM
obopynoBaHUEM;
MPEICTABIATh  PE3YIbTATHI
XUMHAYECKOTO
JKCIepuMeHTa B (opme
3aIIUCHU YpaBHEHUU

COOTBETCTBYIOIIMX PEAKIUN
U (GopMyJIHpOBaTh BBIBOJIBI
Ha OCHOBE 3THUX PE3YJIbTaTOB

- copMHupOBaTH
MIPEJICTABIICHUS: 0
XUMHUYECKOU
COCTaBJISIOMICH
€CTECTBEHHOHAYYHOU

KapTUHBI MUPA, POJIA XUMHHU
B [O3HAHUHM  SIBJICHHM
IpUpoabl, B GOPMUPOBAHUU

MBIIUIEHUS. ¥ KYJIbTYpBI
JMYHOCTH, ee
(GyHKIMOHATBHON
IpPaMOTHOCTH,
HEOOXOIMMOH ISl pelIeHus
NpakTUYEeCKUX  337ad U
9KOJIOTUIECKU

000CHOBAHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO |
IIPUPOHOMU Cpelie;

yMeThb COON0aTh MpaBuiia
9KOJIOTHYECKH
1eIecoo0pa3Horo
MOBEACHUS B  OBITY H
TPYJAOBOH JEATEIHLHOCTH B
IEISIX COXPAHECHHS CBOETO
3I0pOBbS U OKpY’Karomiei

MIPUPOJHON Cpelbl;
YYUTHIBATh OIaCHOCTb
BO3JICHCTBUS HA  JKUBbBIE

OpTraHu3Mbl OIIPCACIICHHBIX
BC€IICCTB, ITOHHMMAasx CMBbICJI
IIOKa3aTciid HpeHCHBHOﬁ
I[OHYCTI/IMOﬁ KOHIICHTpaluu







2. CTPYKTYPA U COAEP)KAHUE OBLHIEOBPA3OBATEJIBHOI'O

HPEIMETA «XUMHUS»

2.1 O0bem npeameTa v BUAbI y4eOHOIl padoThI

Bua y4eOHoii padoThl

Oo0BbeM B yacax

O0bem 00pa3oBaTeIbHONM MPOrPaAMMBbI 2
TUCHUTITIHHBI

B T.4.

OcHoBHOE coep:KaHue 66
B T.4.:

TEOPETHUECKOE 00yUeHUE 30
71a00paTOpPHBIC 3aHITHUS 10
MPAKTUYECKUE 3aHATHUS 26
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE 6
coiepaKaHue (conep:kanue NPUKJIATHOTO

MOJYJIs1)

B T.4.:

TEOPETUUECKOe 00yUeHUE 2
MPAKTUYECKUE 3aHATUS 4

IIpoMeskyTOYHAS aTTECTAIIAS
(muddepeHUPOBAHHBIN 324€T)




2.2. TemaTu4eCKMil IJIAH U COIEP:KaHMeE MIPpeMeTa

HaumeHoBaHue Conep:kanue y4yeO0HOro MaTepuasa (0OCHOBHOE M NPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), O0LeM 12COB dopmMupyemble
pa3/1eJioB U TeM JIadopaTopHbIe U MPAKTHYECKUE 3aHATHUS, IPUKJIATHON MOTYJ/Ib KOMIIETEeHI[UH
1 2 3 4
OcHOBHOE coep:kaHne 66
Pa3zgen 1. OcHOBBI CTPOEHHUS BelleCTBA 10
Tema 1.1. OCHOBHOE Cofiep/KaHIe 6 OK 01
CtpoeHue aTOMOB
e — Teopernueckoe o0yueHue 2
SJICMCHTOB 1 CoBpeMeHHas MOJENb CTPOeHHs aToMa. CUMBOJIMYECKHUI S3BIK XUMUHU. XUMUYECKUH dJIEMEHT.
ipupona DneKTpoHHask KOHpuUrypanus aroma. Kiaccuduranus XMMUYECKUX 3JIEMEHTOB (S-, P-, d-371€MeHTHI).
XUMHHICCKOM CBA3H | Bg epTHEIE 51€KTPOHBL BaleHTHOCTE. DIIEKTPOHHAS IPUPOJa XMMUYECKOMN CBS3H. 2
DIEKTPOOTPULIATENBHOCTD. BUIBI XUMUYECKOi CBA3M (KOBaJIEeHTHAsI, MOHHASI, METALITUYECKas,
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHUs
IIpakTH4eckue 3aHATHSA 4
Pemmenue 3aganuii Ha UCHOJIL30BaHUE XUMHUUECKOM CUMBOJIMKHA U Ha3BaHWUI COeIUHEHUN 110
HOMEHKJIaType MEXTYHAPOJAHOTO COI03a TEOPETUYECKON U MPUKIATHON XUMUU U TPUBUAIBHBIX
HA3BaHMIA JISI COCTABIICHUS XUMHUYECKUX (POPMYJT IByXaTOMHBIX COSAMHECHHH (OKCUIOB, CYITb(HUI0B,
TUIPUIOB U T.I1.) ¥ IPYTUX HEOPTAHUUECKUX COSTMHECHUN OT/ICITBHBIX KJIACCOB. 4
[TpakTHdeckue 3a/1aHusl HA YCTAHOBIIEHUE CBSI3U MEX]y CTPOCHHUEM aTOMOB XHMHUYECKUX dJIEMEHTOB U
MEPHONICCKUM N3MEHEHUEM CBOMCTB XUMUYECKHX DJIEMEHTOB M X COSAMHCHHI B COOTBETCTBUH C
nonoxkeHueM [leproinueckoi CUCTEMBI.
Tema 1.2. OCHOBHOE coiep:KaHue 4 OK 01
ITepuoanueckuit
PHOZ Teopernueckoe o0yueHue OK 02
3aKO0H U Ta0IHIa 5

J.. 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
Pelenre npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA XapaKTepU3aLUI0 XUMUYECKHUX
2JIeMEHTOB «MeTaITM4ecKue / HEeMETANTMIECKIE CBOMCTBA, AJICKTPOOTPUIIATEIIEHOCTh XUMUIECKIX 2
AJIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOEHUEM M MOJIOKEHHEM B IIEPUOJUYECKON CUCTEME
xuMmudeckux aneMeHToB .M. Menneneesa»
Pa3nen 2. XumMnueckue peakuuu 10
Tema 2.1. Tuniel | OcnoBHOE coepIKaHme 6 OK 01
XUMHUYECKHUX
peaxiwii 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-BOCCTAHOBIECHUA. CTeneHb OKUCTEeHUs. OKUCIUTEND U BOCCTAHOBUTEIb. 2
CocraBiieHr€e U YpaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOIOM AJIEKTPOHHOIO
Oananca. OKUCIUTETHHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPOJIC, TIPOM3BOACTBEHHBIX 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 cOjiepKaHue 4
DJIEKTPOJIUTH- OK 01
Teopernueckoe o0yueHue
yeckas OK 04
2
AucCconranus u Teopust 2MEKTPOIUTHYECKON qUucconranun. oHbI. DIEKTPOIHUTEI, HENIEKTPOIUTEL. Peakiuy HOHHOTO
MOHHBII 00MEH oOMmena. CocTaBjieHHe PeaKIuii HOHHOr0 0OMEHA IIYTEM COCTABJIEHHS MX TOJHBIX U COKPAIEHHbIX 2
WMOHHBIX YpaBHCHUU. KHCIOTHO-OCHOBHBIC peakiny. 3aJaHusl Ha COCTABJIICHUE HOHHBIX PEaKIUit
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

JlaGopaTtopHast pabota «nenTudukais HeOpraHn4eCKNX BEIIECTBY.
Pemenue OKCIICPUMCHTAJIBHBIX 3a/1a4 [0 XUMHWYCCKUM CBOMCTBAM METAJIOB U HEMECTAJIJIOB, 110

pacino3HaBaH!IO U MOJYUCHUTIO COE€IMHEHUI METAIVIOB U HEMETAILIIOB.

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

OcHoBHOe 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 XUMHUUYCCKOI'0O CTPOCHUA OPraHu4CCKUX COCI[I/IHGHI/Iﬁ AM. EYTJ'IepOBa.

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)

IIpakTHYecKkue 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 o0yuenune

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/Ib] (AJIKaHbI U LIMKJIOAIKaHbl). ['opeHre MeTaHa Kak OJMH U3 OCHOBHBIX
HCTOYHHKOB TeIlJIa B IPOMBIIIJICHHOCTH U ObITy. CBOMCTBA IPUPOJHBIX YIIIEBOAOPOIOB, HAXOXKICHHUE B
IIPUPOJIE U IPUMEHEHHE AJIKAHOB;

— HenpeeNbHble (aJIKEHbI, ATKUHBI U aJIKaJIMEHbl) U apOMAaTUYECKUE YIiIeBOAopoibl. ['opeHue
alleTUJIeHA KaK UICTOYHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHH JJISl CBAPKU M PE3KU METAJJIOB

— 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]): MpeAeIbHbIe (AJIKaHbI M LIMKJIOAJIKaHbI),
HemnpeelnbHbIe (AJIKEHbI, aTKUHBI U AJIKaJUEHbI) U apOMaTHYECKUE YIIeBOI0PObl, CIIUPTHI U (EHOIIbI,
KapOOHOBBIE KUCIOTHI M 3(UPBI, aTbJIETU/IBl M KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS. 3a/laHUsl HA COCTABJIEHUE YPAaBHEHUN XUMUYECKUX PEAKIIUH 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 CoACpKaAHUEC

TeopeaneCKoe oﬁyqeﬂue

buoopranunueckue coenunenus. [Ipumenenue u 6uonorndeckas posb yrieBoaoB. OKHUcIeHHe
YTJIEBOIOB — UCTOYHUK SHEPTUHU KUBBIX OpraHu3MoB. O01acT MPUMEHEHUST aMUHOKHUCIIOT.
[IpeBparenus O0enkoB nuiy B opranusme. buonornueckue Gpynkuuu 6enkoB. buonornyeckue
¢byHKIMHU XUpOB. PoJb oprannyeckoit XMMUM B peLLICHUH POOJIeM MUIIEBOI 6€301MacHOCTH

OK 01
OK 02
OK 04




JCATCIIBHOCTH

Ponb opranndeckoil XMUMHUU B PEILICHUHU MPOOIEM SJHEPTeTUYECKOM 0€30aCHOCTH, B Pa3BUTUU

H1CJIOBCKA MEJUIIUHBI, CO3aHIUU HOBBIX MaTEPHUAJIOB, HOBBIX HCTOUHUKOB SHEPTUHU (ATbTEPHATUBHBIE UCTOYHUKHU
sHeprur ). ONacHOCTh BO3/ICHCTBHS Ha )KMBBIC OPTaHU3Mbl OPTaHMYECKHX BEIIECTB OTACIIBHBIX KJIACCOB
(YrJIeBo1OpO/Ibl, CIIUPTHI, PEHOJIBI, XJTOPOPTaHUYECKUE TPOU3BOIHBIC, aTbJICTUIBI U JIP. ), CMBICI
MOKa3aTessl MPeIeIbHO I0MyCTUMONM KOHIICHTPALUU
JlaGopaTopHble 3aHATHSA
JlaGopaTopHas padora: “VneHTHdUKaIKsI OpraHMIeCKUX COSTUHEHNN OTICIbHBIX KJIacCOB”
NnenTudukanys opraHndecKuX COSTMHEHUI OTICIBHBIX KJIACCOB (HA MPUMEpE allbJICTHI0B, Kpaxmala,
YKCYCHOHM KHCJIOTBI, OCIIKOB U T.I1.) C HCITOJIb30BAHUEM UX (PH3UKO-XUMHUYICCKUX CBOMCTB M XapaKTEPHBIX
KaueCTBEHHBIX peakuuid. Jlenatypamus O6enka mpu HarpeBaHuu. LIBeTHbIE peakinu 0eIKOoB.
Bo3HUKHOBEHHE aHATUTUYECKOTO CUTHAJIA C TOYKH 3PEHUSI XUMUYECKHUX MPOIIECCOB MPHU MPOTEKAaHUHN
KaueCTBCHHOW PEAKIINH, MO3BOJISIFOIICH UACHTU(DUIIMPOBATH MPEIJI0KEHHBIC OPTraHMYSCKHEC BEIICCTBA
Pa3ngen 5. Kunernveckne u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKIuid
Ckopoctb OcHoBHOE cogepkaHue OK 01
XUMHYECKHAX OK 02
peaKkuui.
XHUMHUYECKOE
paBHOBecHE

Teopernueckoe o0yuenune




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/IaHU Ha aHaN3 ()aKTOPOB, BIMSIONIMX HA U3MEHEHHE

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

U TPYJAOBOM JI€ATEIHOCTHU B LEISAX COXPAHEHUS CBOETO 3[I0POBbS U OKPYKArOLIEH IPUPOIHOU CPEIbI.

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
IIpodeccrnonaiLHO-OPUMEHTUPOBAHHOE COlepP:KaHue (Coep:KaHue MPUKJIATHOTO MOIYJIA)
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 qocTikeHnsi XUMUYECKOW HAYKU U XUMUYECKON TeXHOJOTuu. Poins xumun B odecriedyeHun
9KOJIOTUYECKOMN, IHEPTETUIECKON U UIIIEBOM 0€30MMacCHOCTH, Pa3BUTUH MEIUIIMHEI. [IpaBuia movcka u
aHallM3a XUMUYEeCKONH HHPOPMAIIUHU U3 PA3IMIHBIX HCTOUHUKOB (Hay4YHAst U yueOHO-HaydHast
TuTepaTypa, Cpe/cTBa 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 12




3. YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI
OBHIEOBPA3OBATEJIbBHOI'O ITPEIMETA

3.1. TpeGoBanusi K MUHUMAJIBHOMY MaTEPHUATBLHO-TEXHUUECKOMY
obecreyeHno

JIist peanu3anuy MporpaMMbl UCHUIUIUHBI JOHKHBI OBITh MPEyCMOTPEHBI
CIIEIyIOIIME CIELHATbHBIE MOMEIIEHUsA: y4eOHbI KaOWHET XMUMHH U Y4eOHOU
XUMHUYECKOH J1abopaTopuH.

OGopynoBaHue yuyeOHOro kKaOuMHeTa (HAIJVISIIHbIe MOCOOMA): HAOOPHI
IAPOCTEP)KHEBBIX MOJEIIEH MOJEKYd, MOACIM KPUCTALIMYECKUX PEIIETOK,
KOJUICKIIUU MPOCTHIX U CIOKHBIX BEIIECTB W/UIU KOJUICKIUU MOJIUMEPOB; TabJIMIIA
MenneneeBa, yueOHble (GUiIbMbI, IUPPOBBIE 00OPA30BATEIIBHBIE PECYPCHI.

Texnuveckue cpeacrBa OO0y4YeHHsi: KOMIBIOTED C  YCTpPOMCTBAMHU
BOCIIPOU3BEAECHUSA 3BYKa, [PUHTEpP, MYJIbTUMEAUA-TIPOEKTOP C DKPAHOM,
MyJIbTUMEIUMHAS JOCKA, YKa3Ka-MPe3eHTEP ISl IPE3CHTAIIHIA.

Oo6opynoBanue 1abopaTopuu U pado4ux MecT JIalOPATOPUM: MEH3YPKH,
MTUTICTKU-KANIETbHUITBI, TEPMOMETPBI, MUKPOCKOII, JTYITBI, IPEIMETHBIE U IIOKPOBHBIE
CTEKJIa, IUIAHIIEThl JUIsl KameJbHBIX peakiui, QuIbTpoBaJibHas Oymara,
MIPOMBIBAJIKH, CTEKJISTHHBIE TPOOUPKH, PE3MHOBBIE MPOOKHU, (HOHAPUKU, HAOOP
PEaKTUBOB, CTEKIISTHHBIC MAJIOYKH, IITATUBBI JJII MPOOUPOK; MEPHBIC IHIUHIPHI,
BOPOHKHM CTEKJISIHHBIEC, BOPOHKH JAenuTenbHble ImnuHapudeckue (50-100 wui),
CTYIIKH C TIECTHKOM, (hapdopoBbIie HaIKK, TUHIETHI, GUIBTPHI OyMakHbIC, BaTa,
MapJsi, 4aCOBBbIE CTEKJIA, AJICKTPOIUIMTKU, JAOOPATOPHBIC IITATUBBI, CIUPTOBBIC
TOPENKH, CIUYKU, TPUOOP IS MOTY4YeHUs Ta30B (MM MPOOUpPKA C Ta300TBOTHOM
TpyOKoO#), JepkaTenu Uil NPOOUPOK, CKISHKH JUJIi XpaHEHUs PEaKTHBOB,
pa3gaToOvHbIE JIOTKU; XuMUueckue ctakanbl (50, 100 u 200 mi1); mmaTenn; MUHIETHI;
TUTEJIbHBIC MU, CEKYHIOMEPHI (TaltMepsl), MepHbIe Tpooupku (Ha 10—-20 mir) u
MepHbIe KoJI0bI (25, 50, 100 1 200 M), BoasiHas OaHs (MJIM TEPMOCTAT), CTEKIISIHHbBIC

MajJ0YKH;, KOHWYECKHe KoJIObI 1yt tutpoBanus (50 m 100 mi); WHIAUKATOpPHBIC



NoJOCKKW Juisi  ompexaeneHuss pH u  craHgapTHas WHAUMKATOpHAs IIKaa,
YHUBEpCAIbHBIA HHAUKATOP; nuneTku Ha 1, 10, 50 mut (mim go3atopei Ha 1, 5 1 10
MJI), OIOpeTKH Il TUTPOBaHMS, MeEIUIMHCKHE mmmpuibl Ha 100-150 Mo,
7abopaTopHbIC W/WIA aHATUTHYECKUE BeChl, pH-MeTphl, cymmibHBIN TIKad, U Ap.

nJabopatopHoe 000pyI0BaHHE.

3.2 MadopmarmionHoe obecrneueHne peann3aiiy nporpaMmbl

OcHoBHbBIE TeYaTHbIE H3JJaHHUA

OcHOBHbIE HCTOYHHKH Kosn4ecTBo 3K3eMILISIPOB
uHpoOpMaLMHU

1. | Bacunesckas, E.N. OBC «Jlaub»
HeopraHquCKaﬂ XUMMUSL: httpS//e|anb00kc0m/b00k/13 1838

Hoctyn ¢ mo6oit Touku MHTEpHET Nociie

yueOHoe nocobue / E. U.
peructpanuu ¢ IP agpecoB KHUTY

Bacunesckas, O,l. Ceuxo,
T.JI. IlleBoBa. — MUHCK:
PUIIO, 2019.-248 c.

2. | OcHoBbl  oOmeri  xumuu: | DBC «JIaHb»
yuebHoe nocodue s CIIO / | https://e.lanbook.com/book/146667

E.I'.I'onuapos,B.10. Hoctyn ¢ no6oit Touku MHTEpHET Tocie
Konnpaius, peructpanuu ¢ |IP agpecoB KHUTY

A .M.XoBus,lO.I1.

AdunOreHos.- Cankr-

[TerepOypr:Jlanp,2020.-464 ¢

3. | Anekcanapona,d.A. OBC «Jlaap»

Heopranudeckas xumust. | https://e.lanbook.com/book/173131
Teopernueckue ocHoBbl U | Jloctyn ¢ mo6o# Toukn MHTEpHET moce
7a0opaTopHbI  MpakTukyMm: | peructpanuu ¢ IP agpecos KHUTY
y4eOHUK TUISI CIIO
/9.A.AnekcanapoBa. — 2-¢
u3n., crep. —  CaHkT-
[TerepOypr: Jlanb, 2021.- 396
C.



https://e.lanbook.com/book/131838

4. | Eropos, B.B.O0Omas xumus: | ObC «Jlanb»
y4eOHHK ISt CIIO | https://e.lanbook.com/book/183248

/B.B.EropoB. = —  Cankr- | locTyn ¢ 11060it Toukn UHTEpHET mocie
[etepOypr: Jlanp, 2022. -192 | peructpanuu c IP agpecoB KHUTY
C.

JlonoJIHNTe/IbLHAS JIUTEPATYypa

JlonoJiHuTEe IbHBIE HCTOYHUKHU KoinyecTBo 3K3eMILIAPOB
uHopmMauuu

1. | bmunos, JL.H. Xumus:yueOonuk mis | ObC «JlaHb»

CIIO/J1.H.bnuHoB, N.JI. | https://e.lanbook.com/book/167183
[lepdunosa, T.B. CoxonoBa. — 2-e¢ | [locTyn ¢ nr060it Touku UHTEpHET
u3a.crep.-CaHKT- nocJje peructpanui ¢ IP aapecos
[lerepOypr:Jlanp,2021.- 260 c. KHUTY

2 | Epoxuna, HU. Hukn nexuuii mo | OBC «Jlaub»

xuMuu:  ydeOHo-  metoamueckoe | https://e.lanbook.com/book/140937
nocobue/ H.W. Epoxuna, - Koposes: | loctym ¢ mo6oii Touku MHTEpHET
MI'OTY, 2019.-115 c. nocJie peructpanuu ¢ IP aapecos
KHUTY

B tom umncnie yueOHuKH, yueOHbIE TOCOOUS, y4eOHO-METOIUIECKUE TOCOONS,
y4eOHO-METOIMYECKHUE YKa3aHUs, MOHOTpAa(pUH, MPAKTUKYMbI, TSKCTBI JICKIIUH,
COOpHUKH KOH(EPEHITHA.

JJIEKTPOHHBIE HCTOYHUKHU MHPOPMALUHA

Onextponnbii kKatanor Y HULL KHUTY — Pexum nocryna: http://ruslan.kstu.ru/

OBbC «KoHcynbTaHT cTyneHTa Pexxum nocrymna: http://www.studentlibrary.ru/

OBC «Book.ru» Pexxum mocryna: http://www.book.ru/



http://ruslan.kstu.ru/
http://www.studentlibrary.ru/
http://www.book.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJbBTATOB OCBOEHUA

OBHIEOBPA3OBATEJIBHOT'O IPE/IMETA

KoHTpoJib U 0OLleHKa PEe3yIbTaTOB OCBOCHHS 00111€00pa30BaTEIbHOTO
npeaMeTa pacKphIBAIOTCS Yepe3 NTUCHUIUTMHAPHBIC PEe3yIbTaThl, HAPABICHHBIC HA
dbopmupoBanre 00MUX ¥ MPOGECCHOHATBHBIX KOMIIETEHITUHN TI0 pasuenaM 1
TEMaM COJIepKaHUs Y4eOHOTO MaTepHuaia.

Pasnmen/Tema Pesynbrar Tum oreHOYHBIX OK
00y4YeHUsI MEPOIPHUITUI
Pasznes 1. OcHoBbl | ®opMyIMpoBaTh 0a30BbIe
CTPOEHUs NOHATHSA U 3aKOHBI XHMHHU
BelllecTBa
1.1 Ctpoenue CocCTaBiIATh XMUMHYECKUE 1. Tect «CTpoeHHE aTOMOB OK 01
aTOMOB (opmyuibl coenuHeHnii B XUMHYECKUX 3JIEMEHTOB U
XAMUYECKHUX COOTBETCTBUH CO CTCIICHBIO NPUPOIA XHMHUECKOT
9JICMEHTOB U OKHUCJICHUS XUMUYECKHUX
npuponaa 3JIEMEHTOB, UCXOS U3 CBAZHY. 2. 3AnAIM Ha
XUMUYECKON CBS3M | BaJEHTHOCTH U COCTABIICHAC XUMUICCKIX
ANEKTPOOTPULATEILHOCTH (opmyn 1ByXaTOMHBIX
COCAUHCHUI
(oxcuaoB, cynbhuaoB,
TUJIPUIOB U T.I1.).
1.2 Xapaktepu3oBaTh Xumuueckue | 1. IIpakTuko- OK 01
[Tepuoanueckuit AJIEMEHTHI B COOTBETCTBUHU C UX | OPUEHTUPOBAHHBIE OK 02
3aKOH U TabiIuua IIOJIOKCHUEM B nepI/IoL[I/IquKOITI TEOPETUYCCKHUE 3aJJaH1s Ha
/L. Mennieneesa | cpcreme XUMUYECKHX 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 cocraBiaeaue | 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 MOHHBIX
peaKkuuii C y4acTUEM KHCIIOT,
OCHOBAHHI U COJICH,
YCTaHOBJICHUE U3MEHECHUS
KHCJIOTHOCTH CPEIbI

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 XUMHYECKON




AKTUBHOCTH BEILIECTB B
3aBUCUMOCTHU BHUIA
XMMHYECKOM 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 MOJIEKYJI, 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 METAJIIOB,
HEMETAIJIOB U aM(OTEPHBIX
9JIEMEHTOB; HEOPTAaHUICCKUX
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. ITpakTuko- OK 01
WNnentuduxarus peakiy HCOPraHM4eCKux opueHTHpOBaHHbIe 3aanus mo | OK 02
HEOPraHN4eCKHUX BCLICCTB COCTABIICHHIO XUMUUECKHX OK 04
BCIICCTB peaKIuii ¢ yqactuem
HEOPTaHMYECKUX BEIIECTB,
MCIIONIE3YEMBIX 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 | ¢ /1yrpiepuii 110 TPHBHATHHOI
HOMEHKJIaTypa .
OpraHuUeCKHX WIH Me)K,Z[yHapO,Z\[’HOI/I
BEILICCTB CUCTEMAaTUYECKOM

HOMEHKJIATYpE.




2. 3a1aHus Ha COCTaBJICHUE
MIOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (OpPMYIT
OpPTaHWYECKUX 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
OpraHWYEeCKHUX BEIECTB HA
OCHOBAHUU UX COCTaBa U
CTPOECHHS.

2.3amanus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peakuuil, WITIOCTPUPYIOIIHUX
XMMHYECKHE CBOMCTBA C
Y4E€TOM MEXaHU3MOB
MIPOTEKAHUs JAHHBIX PEaKLIHi
Y TEHETHUYECKOM CBSI3HU
OpraHWYECKUX BEILECTB
Pa3HbIX KJIACCOB.

3. PacuetHsble 3agaun no
YPAaBHEHUSAM PEAKIUiM C
Y4aCTHEM OPTaHUYECKUX
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
OpTaHUYECKHUX BEIIECTB, B
T.4.

UCIIONIB3YEMBIX 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 [IpakTHKO-OpUEHTHUPOBaHHBIE OK 01
XUMHUYECKUX KOHIICHTPALlUU Pearupyroumx TEOPETUUECKHE 3a/1aHUs 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 | 1.3ama4un Ha MPUTOTOBJICHHE OK 01
pacTeopax PacTBOpPOB. OK 02
[TpakTHKO-OpHEHTUPOBAHHBIE
pacueTHbIE 3aJlaHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yEMBbIEC B OBITOBOM 1
MIPOU3BOJICTBEHHOU
JIESITEJIbHOCTH YE€JIOBEKa
6.2 UccnenoBanue | Mccnenosars GU3UKO- JlaGoparopHas pabota OK 01
CBOMCTB PacTBOPOB | XUMHUYECKHE CBOKCTBA “TIpUrOTOBJIEHHE PACTBOPOB” OK 04
HCTUHHBIX PaCTBOPOB
I [IpodeccrnonanbHO-OpUEHTUPOBAHHOE COAEPKaHUE (ConepKaHne
MPUKIATHOTO MOJTYJISI)
Paznen 7. Xumusa | OneHHBATH HOCJIEICTBUSA 3amuTa Keiica (¢ yueTrom
B OBITY H OBITOBOI U Oyayuuei
MIPOM3BOACTBEHHO | 1y oy3BoMCTBEHHON npogeccuoHaILHOI
HACHTEALHOCTH NAeATeJIbHOCTH YeJioBeKa ¢ AeATeJIbHOCTH)
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
0e301acHOCTH OK 07
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