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1. O6mas XapaKTePUCTHKA NPUMEPHOM padouei
NMporpamMmabl 001e00pa30BaTeIbHOM AN CIUIIUHBI

O6meobpazoBaTenbHas AUCIUIUIMHA « XUMHUS SBIISICTCS 0053aTeIIbHON
4acThIO 00111€00pa30BaTEIBHOTO KA 00pa30BaTEIbHON MPOTPaMMbI B
cootBercTBUM ¢ PI'OC CIIO no cneunansHocty 21.02.14 Mapkeiaepckoe J1e10

1.2. Heau u mu1aHupyeMble pe3yJbTAaThl 0CBOCHUS JUCHUIIIHHBI:

1.2.1. Heau 1UCHUTNIMHBI:

dopMHUpOBaHUE y CTYACHTOB MPEJCTABICHUS O XUMUYECKOW COCTABJISIONICH
€CTECTBEHHO-HAYYHOW KApTHUHBI MHpAa KAaK OCHOBBI TMPHUHSITHS PEIICHUN B
J)KU3HEHHBIX M TMPOW3BOJICTBEHHBIX CHUTYAIUSX, OTBETCTBEHHOTO IIOBEJCHHUS B
MIPUPOJTHOM CpeJie.

3az{atm AUCHUIIIINHBI

1) chopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SBJIEHUM B OKPYKAIOLIEN CpeE, HETOCTHON HAyYHOU KapTUHBI MUPAa,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTABIIATH (POPMYJIbl HEOPTAHUUECKUX U OPTaHHMYECKHUX

BEIIECTB, YPAaBHEHHsS] XHWMHUYECKUX  pEaKUud, OOBICHATH HMX  CMBICI,
UHTEPIIPETUPOBATH PE3YIbTAThl XUMHUUECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh HABBIKM MPOBEICHHS MPOCTCUIIMX  XUMHYCCKUX
HKCIEPUMEHTAIbHBIX HCCIECIOBAHUA C COOJIIOJIGHUEM TpaBUJI 0E€30MacHOro
oOpalleHus ¢ BEIIeCTBaMu U JIa0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS UCTIOIB30BaTh HHPOPMAIIMIO XUMUYECKOTO XapaKTepa u3
pa3IMYHBIX UCTOYHUKOB,;

5) cdopmupoBaTh  yMEHUSI ~ IPOTHO3UPOBATh  MOCIEACTBUS  CBOEHU
JESTEIbHOCTH W XHUMHYECKUX TPUPOJTHBIX, OBITOBBIX M TMPOM3BOACTBEHHBIX
IIPOLIECCOB;

6) chopMupoBaTh MOHMMAHNUE 3HAYUMOCTH JOCTHXKEHUNH XMMHUYECKON HAayKu
Y TEXHOJIOTUH JJIsl Pa3BUTHUS COLMATBHON U MPOU3BOJICTBEHHOM cep.



1.2.2. Ilnanupyembie pe3yabTaThl OCBOCHUA 0011e00pa3oBaTe/IbHOH JUCHMILIMHBI B cooTBeTcTBUM ¢ PI'OC CIIO n

Ha ocaHoBe PI'OC COO

Kox v HaumenoBanue
(¢popMupyeMbIX KOMIIETEH U
OKO01.Bpi6upats criocoOsl
peleHus 3a1a4
npodeccnoHanbHOM
NEeSATEIbHOCTH IPUMEHHUTEIBHO K
pa3JIMYHBIM KOHTEKCTaM

H.Ha}mpyeMble pe3yabTaTbl OCBOCHUA TUCIHHIIJIHHBI

OO0mme

B yacTu TPpy/10BOr0 BOCIIUTAHUS:

- TOTOBHOCTH K TpPYyIdy, OCO3HaHUE
[IEHHOCTH MacTePCTBa, TPYAOIIO0uUE;

- TOTOBHOCTh K aKTHBHOH JESATEILHOCTH

TEXHOJIOTHYECKOM u COITMAJIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTH
WHHIUUPOBATb, IJITAHUPOBATh u
CaMOCTOSITEIILHO BBITIOTHSTh TaKylo
JeATeILHOCTE,

- HUHTEepeC K pa3IMuHbIM  cdepam

poeCCUOHAILHON JeSTENHHOCTH,

OsBJianenue YHUBEPCAJIbHBIMH
yueOHBIMU MO3HABATEJILHBIMU
JAEeHCTBUSIMU:

a) 0a30BbIE JIOTHYECKHE JIeliCTBUS:

- caMoCTOsTeNbHO (opMynTHpOBaTh U
aKTyaJlu3UpOBaTh po0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIWBATh CYIICCTBCHHBIN MPHU3HAK
WIA  OCHOBaHUS  JUIsl  CpaBHEHHS,
Kiaccuukanuu u 0600IICHHS;

- OmpefensTh UEIH  JIESATEbHOCTH,
3aJaBaTh MapaMeTpbl W KPUTEPUU UX
JTOCTHKCHHUS;

JAucunnimnHapHbie
- BJIAIETh CHCTEMOM XHWMHWYECKMX 3HAHUH, KOTOpas
BKJIFOYACT: OCHOBOIIOJIATAIOIINE TOHATHS  (XMMHYCCKHUI

JJIEMEHT, aToOM, 3JICKTPOHHAs 00oyiouka aroma, s-, p-, d-
JNEKTPOHHBIE  OpOWUTanM  aTOMOB, HOH,  MOJEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTENEHb OKUCIIEHUS,
XUMUYECKash CBs3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
o0beM, yIJIepoAHbI cKeneT, (YyHKIUMOHANbHAs TIpymna,
panuKall, W30MEpHUs, H30MEpbl, TOMOJOTHYECKHM piZ,
TOMOJIOTH, YIJIEBOAOPOJBI, KHUCIOPOA- M a30TcojAepiKalliue
COEMHEHUs, OMOJOTMUYECKH aKTHBHBIE BellecTBa (yrieBOIbI,
KUPBI, O€NKW), MOHOMEp, MOJIMMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEQUHEHMs,  KpHUCTalLIn4decKas
pelierka, THUIBI XUMHUYECKMX peakuui (OKUCIUTENbHO-
BOCCTAaHOBUTENIBHBIE, 3K30-M DJHIOTEPMHUYECKHE, PEAKLUU
HOHHOTO OOMEHa), PacTBOP, AJIEKTPOJUTHI, HEIIEKTPOIHUTHI,
ANEKTPOJINTUYECKAS aucconuanys, OKHCJIUTEND,
BOCCTaHOBHUTENb, CKOpPOCTh XUMHUYECKOU peaxuuu,
XMMHYECKOE PpaBHOBECUE), TEOPUU U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOECHMSI OpraHMYecKHxX BemecTs A.M.
byrtnepoBa, Teopus IIEKTPOIUTHUECKON AMCCOLMALINM,
nepuoanueckuid 3akoH .M. MenneneeBa, 3ak0OH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3bIK XHMMH,
(dakTonoruueckue CBEJEHUS O  CBOWCTBax, COCTaBe,
MOJy4YeHUH U O€30IaCHOM HCIIOJIb30BAaHUM  BaXHEUIIHX



- BBISIBJIATH 3aKOHOMEPHOCTH n
MMPOTHUBOPCUUA B paccMaTpruBaACMbIX
SABJICHUSAX,

- BHOCUTb KOPPCKTUBLI B ACATCIBbHOCTD,
OLCHUBAaTh COOTBETCTBUC  PE3YJIbTATOB
aeisiM, OLCHHMBATHL PUCKU HOCJIG[[CTBI/Iﬁ
JACATCIIbHOCTH,

- pa3BUBATb KPCATMBHOC MBILNIJICHUC IIPU
PCLHICHUHU KU3HCHHBIX HpO6JI€M

0) 6a3oBbIE uccjaeaoBaTelbCcKue
aelicTBUA:

- BJIAJCTh HaBBIKAMU y4eOHO-
HCCIIEOBATEIbCKOM u MPOEKTHOU
NeSATeTbHOCTH, HaBbIKAMU  pa3pelIeHus
npobiuewm;

- BBIABIATH  NPUYUHHO-CIIEJCTBEHHBIE
CBS3M M aKTyaJIM3upoBaTh  3ajady,
BBIJIBUTATh  TUINOTE3y €€  pelIeHus,

HAXOJHUTh apTyMEHTHI JIJIs TOKa3aTelbCTBa
CBOMIX YTBEPIKICHHIA, 32/1aBaTh ITapaMeTPhI
U KPUTEPUU PEIICHHUS,

- aHaJM3UPOBATh IIOJIYYCHHBIE B XOJIC
pelleHus 3a/1a4i Pe3yabTaThl, KPUTHIECKH
OIIEHUBATh 170, JIOCTOBEPHOCTb,
MPOTHO3UPOBATh HM3MEHEHHE B HOBBIX
YCIIOBUSX;

-  yMeTb  TEPEHOCUTh  3HAHHUS B
MO3HABATEIBHYIO 51 MIPAKTHIECKYIO
00/1aCTH KU3HEAEATEILHOCTH;

- YMETh HHTETPUPOBATH 3HAHMS U3 Pa3HBIX
MPEIMETHBIX 00IacTel;

- BBIJIBUTaTh HOBBIC WJICH, Ipeajiarathb

HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JIEATETbHOCTH YETIOBEKA;

- YMETh BBISIBJIATH XapaKTepHbIE MPU3HAKU U B3aHMMOCBA3b
HU3YUYCHHBIX HOHHTHfI, MNPUMCHATH COOTBCTCTBYIOIUC ITOHATUSA
OpU ONUCAaHUH CTPOCHHUS U CBOWCTB HEOPraHUYECKUX U
OpraHM4Y€CKUX BCUICCTB MU HUX HpeBpaHlCHHfI; BBIABJIISATH
B3aMMOCBS3b XUMHUYECKMX 3HAaHUH C TIOHATUAMHU U
MpEaACTAaBICHUAMU JPYIUX CCTCCTBCHHOHAYYHBIX MMPECAMCETOB,
- yMeThb WCHOJb30BaTh HAMMEHOBAaHUS  XHUMHYECKUX
COCAMHEHUN MEKIYHAPOAHOTO COK3a TEOPETHYECKOM H
NPUKIATHON XMMUU U TPUBHUAJIbHBbIC HA3BAHUS BaXKHEHIIHNX
BEIIECTB  (dTWJIEH,  aleTWIeH,  [JIHLIepuH,  (eHou,
dbopManbaeru, yKCycHash KHUCIIOTa, TIUIMH, yrapHbId ras,
er'IGKPICJ'II:Iﬁ ra3z, aMMHakK, TranicHass H3BCCTb, HEralicHas
U3BECTh, MUTHEBAs CO/MA M JIPYT'HX), COCTaBIATH (HOPMYIIBI
HCOPraHNM4YCCKUX U OPraHnuvYCCKUX BCHICCTB, YpPaBHCHHA
XUMHYECKHUX PEaKIui, OOBSICHATh UX CMBICH; MOATBEPKIATh

XapakTepHbIE XUMHYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH  OJKCIEPUMEHTAMU U 3alHUCAMU
YPaBHEHUN XUMUYECKUX PEAKIUH;

- yMETb YCTaHAaBJIMBAThb IIPUHAUICKHOCTh H3Y4YECHHBIX

HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB K ONPEICIICHHBIM
KJaccaM MW TpYIIaM COEAUHEHHM, XapaKTepU30BaThb MX
COCTaB W BAKHEHIIME CBOMCTBA; OMNPENETATh  BHUIBI
XHMHYECKUX CBs3el (KOBaJIeHTHasl, MOHHAs, METaJUIMYecKas,
BOJIOPO/HAS), THUIIBI KPUCTALUTMYECKUX PEIIETOK BEIIECTB;
KJIacCU(UIIMPOBATH XUMUUYECKUE PEAKIIHH;

- chopmMupoBaTh MPECTaBICHUS: 0  XHMHYECKOH
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHOM KAapTHHBI MUpPa, POJIU
XUMUW B TIO3HAHWUHW SBJICHUW TPHUPOABI, B (HOPMHPOBAHUU
MBIIUJICHUSI W KYJIBTYPBl JIMYHOCTU, €€ (PYHKIIHMOHATBHON
TPAaMOTHOCTH, HEOOXOIMMOHW I PEIICHUs] MPAKTHUYECKUX



OKO02.Vcnions30BaTh
COBpEMEHHBIE CPEJICTBA MIOKCKA,
aHaJIM3a U UHTEPIPETALIUU
uHpopmanuu, u
nH(OPMALIMOHHBIE TEXHOIOTUU
JUISL BHITIONTHEHUS 3a7a4
npo¢eCcCuOHAIIBHON
NEeSATeTbHOCTH

OPUTHHAJILHBIC MTOJIXO0/IbI U PEIICHUS;
- CIIOCOOHOCTP HMX HCIIOJB30BaHUA B
MO3HABATCIIBHON M COIMAIEHOM MPAKTHUKE

B 00J1aCTHIIEHHOCTH HAYYHOI0
MO3HAHMS:

- cOpMHUPOBAHHOCTb MHPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO pa3BUTHS HAYKH M 0OLIIECTBEHHON
IPAKTUKK, OCHOBAHHOTO Ha JUajore
KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MECTa B MOJUKYJIbTYPHOM MHPE;

- COBEpILICHCTBOBAHME  S3BIKOBOM W
YUTATEJIbCKON KYyJIbTYphl KaK CpeACTBa

B3aUMOJEUCTBHUS MCKIY JIOIbMHU n
IMMO3HaHHA MUpPaA,

- OCO3HAaHHUEC OCHHOCTHU Haquoﬁ
ACATCIIBHOCTH, TOTOBHOCTE OCYIICCTBIIATH
IMPOCKTHYIO n HCCIICA0BATCIILCKYIO

NEeSTeNIbHOCTh ~ MHAWBUIYaJbHO U B
IpymIe;

OBananenue YHHBEPCAJbHBIMH
y4eOHBIMH NMO3HABATEJbHBIMH
NefHCTBUAMMU:

B) padoTta ¢ nHpopManmeii:

- BIAJeTh  HABBIKAMH  IIOJyYEHHs

3a/1a4 ¥ 9KOJOTrH4eCKH 00OCHOBAHHOTO OTHOIICHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpelie;

- YMETh IPOBOAMTH PAcUeThl MO XUMHYECKUM (opmyrnam u
YPAaBHEHUSAM XUMHUYECKMX peaklUud C HCHOJb30BaHUEM
(u3MUeCKUX BEIUYMH, XapaKTEpU3YIOLIUX BellecTBa C
KOJIMYECTBEHHOW CTOpPOHBI: Macchl, 00beMa (HOpMalbHbIE
yCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh
CUCTEMHbIE XMMHMUYECKHUE 3HAHMS AJI MPHUHIATHS PELICHU B
KOHKPETHBIX  JKM3HEHHBIX  CUTYyallUsiX, CBS3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM

yYMEeTh IJIAHUPOBATh U BBIMOJIHATH XUMUYECKUN IKCIEPUMEHT
(npeBpallleHUsT OpPraHUYECKUX BELIECTB IPU HArpeBaHUU,
MOJyYeHUE ATHIIEHA U U3YUYEHHE €ro CBONCTB, Ka4yeCTBEHHbIE
peakuuMyu Ha albJerH/bl, KpaxMmal, YKCYCHYIO KHCIOTY;
JeHaTypanus OelKOB TNpU HArpeBaHWHM, IBETHHIE pPEaKLUU
OCJIKOB; TPOBOJUTH PEaKIMM HOHHOTO OOMEHa, OMpPENemsiTh
Cpeay BOJIHBIX pacCTBOPOB, KAUE€CTBEHHbIE PEAKIIMU Ha CyJbdaT-
, KapOOHaT- U XJIOpUJ-aHUOHBI, HA KaTMOH aMMOHUS; pellaTh
SKCHEpUMEHTANIbHbIE 3a7aud 1o TemaMm "Mertamisl"
"Hemetamibl") B COOTBETCTBMM C MpaBWJIAMH TEXHUKHU
0e30macHOCTM  Hpu  OOpallleHuM ¢ BEleCTBAMU U
7a00paTOPHBIM  O0OpPYJAOBAaHUEM; TPEACTABIATH PE3YIbTAThI
XMMHUYECKOTO JKCIepUMEeHTa B (opMe 3almucH ypaBHEHUH
COOTBETCTBYIOIIUX pEaKIUil U (OpMyIUpOBaTh BHIBOJABI Ha
OCHOBE 3THUX PE3YJIbTATOB;

- yMeTb AaHAJIM3UPOBaTh XUMHYECKYI0  HH(GOpMaIHIO,
MOJIy4a€MYK0 M3 Pa3HbBIX MCTOYHHUKOB (CPEICTB MacCOBOM
nHpopmanuu, cetb UHTEpHET U Apyrue);

- BJIa/IETh OCHOBHBIMU METOJAMH HAayYHOT'O MO3HAHMS BELIECTB
U  XAMHYECKHUX  SBJIEHWW  (HAOJIOJeHWEe,  H3MEpPCHHE,
9KCIIEPUMEHT, MOJIETIMPOBAHUE);

- YyMETh MPOBOJIUTH PACUYEThl MO XUMHUYECKUM (opMmynaMm u



OK 04. D dextBHO
B3alMOJICIICTBOBATH U pabOTaTh B
KOJUIEKTHBE U KOMaH/Ie

uH(pOpMallMl U3 HUCTOYHUKOB Pa3HbBIX
TUIIOB, CaMOCTOSATEIBHO OCYILECTBIISATH
MOKWCK, AaHallu3, CHCTEMaTH3aluI0 U
UHTEpIpeTannio HHGOPMAIIMH PA3TUIHBIX
BUJIOB U (hOpM Ipe/IcTaBICHUS;

- co3maBaTh TEKCTBl B  Pa3IMYHBIX
dopmMaTax ¢  yd4eToM  Ha3HAUYECHUA
uHPOpMALIUM W IEJCBOH  ayIUTOPHH,
BBIOMpAs ONTUMAJIEHYIO bopmy
NPECTABICHUS U BU3yaTH3alHH;

- OLICHUBATH JIOCTOBEPHOCTb,
JETUTUMHOCTD uHpOpManuy, ee
COOTBETCTBUE TMPABOBHIM U MOPAIbHO-
THYECKHM HOpMaM;

- UCIOJIb30BATh CpeAcTBa
UH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUII B pELIEHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX M OpPTaHW3alMOHHBIX
3agad ¢ CcoOMoZieHHeM  TpeOoBaHMMH
OPrOHOMHUKH, TEXHUKH O€30MMacCHOCTH,
THTUEHBI, pecypcocOepekeHusi, MPaBOBbIX
" ATHYECKUX HOPM, HOPM
UH(POPMALIMOHHOM 0€30MacHOCTH;

- BIIQJICTh HABBIKAMH pACTIO3HABaHUS U
3alUThl UHQOPMAIMK, UTHPOPMALMOHHOM
0€30MacHOCTH JTUYHOCTH,

- TOTOBHOCTb K  CaMOpa3BUTHIO,
CaMOCTOSITEIFHOCTH B CaMOOTIPEICIICHUIO;

-OBJIaJICHUE HaBBIKAaMH y4eOHO-
HCCIICIOBATEIbCKOM, MPOEKTHOMN Hu
COILIMAILHOM JeSITEIbHOCTH,

OsiaseHue YHHBepPCAJIbHBIMU

YPAaBHEHMSIM XHMHYECKUX peakUuil C HCIOJIIb30BaHUEM
(GU3NYEeCKUX  BEIMYUH, XapaKTePU3YIOUIMX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, 0ObeMa (HOpMalbHbIE
yCIOBHS) Ta30B, KOJIMYECTBA BEILECTBA; MCIOJIbL30BAThH
CHUCTEMHbIE XMMUYECKHE 3HAHUS [Js NPUHATHUA PELICHUH B
KOHKPETHBIX  JKM3HEHHBIX  CHUTyalUsiX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM

yMETh IUIAHUPOBATh W BBIMOIHATH XUMUYECKUN IKCIEPUMEHT
(mpeBpallleHUsT OPraHUYECKUX BELIECTB TIPH HarpeBaHUU,
MOJIy4€HUE ATUIIEHA U W3YYEHHE €ro CBOWCTB, KaueCTBEHHBIE
peakiMu Ha ambACTHIBI, KpaxMall, YKCYCHYIO KHUCIIOTY;
neHatypanus O€NKOB TNpPU HArpeBaHWM, IBETHHIC pPEAKLUU
OCJIKOB; TPOBOJUTH PEAKIMM HOHHOTO OOMEHa, OMpPEneysiTh



OK 07. ConelicTBOBaTh COXpaHEHHIO
OKpY>KaroIlEeu Cpenbl,

KOMMYHUKATHBHBIMHA JeHCTBHUSIMHU:
6) COBMECTHAA NeATECJIbHOCTD.

- IIOHUMATh u UCII0JIb30BaTh
MPEUMYILECTBA KOMaHJHOH u
WMHAUBUAYaAIbHON paboThI;

- IIPUHUMATh eI COBMECTHOMN
JIeATEIbHOCTH, OpraHU30BbIBATH u
KOOpJAMHUPOBaTh  JEHCTBUS 1O €€

JIOCTH>KEHHIO: COCTABIISATH IIJIaH IEHCTBHM,
pacnpenenarb poiad C y4eTOM MHEHUH
YY4aCTHUKOB  OOCYXXIaThb  pe3yJIbTaThl
COBMECTHOM paboThI;

- KOOPJAMHUPOBAThH U BBIMOJIHATH paboTy B
YCIIOBHUSIX PEAJIBHOT0, BHUPTYAJIBHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOECHCTBUS;

- OCYILIECTBIIATh MIO3UTHBHOE
CTPATETUYECKOE IOBEICHUE B Pa3IMYHBIX

CUTyallusiX, MpOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM
Osiaagenne YHHUBepPCAJbHBIMHU

peryJisiTUBHBIMH 1€ CTBUSIMU:

') MPUHSATHE ce0sl U APYTUX JIIO/Aei:

- TpUHUMATh MOTHBBI M apPTyMEHTHI
JIPYTHX JIFOJIeH TIPHU aHAJIA3e Pe3yJbTaTOB
JIeATEIbHOCTH;

- IPU3HABaTh CBOE MPABO M MPABO JIPYTHX
JIOJIEH Ha OIIMOKU,

- pa3BUBaTh CIOCOOHOCTH TOHHMATH
MUD C MO3UIUH IPYTOro YeloBeKa

B 00J12CTHIKOJOTHIECKOI0
BOCIIUTAHUSA:

Cpely BOJHBIX pacTBOPOB, KaUYeCTBEHHbIE PEAKIIMK Ha CyNb(dat-
, KapOOHAaT- U XJIOPUJ-aHUOHBI, HA KATHOH aMMOHWUS; peliaTh
SKCIIEpUMEHTabHBIE 3aJadyd 1o TeMaMm "Metamibl" u
"HemeTtamibl") B COOTBETCTBUM C IpPaBWIAMH TEXHUKH
0e30MmacHOCTH  Mpu  OOpallleHud C  BeleCTBaMU U
7a00paTOPHBIM  O0OpPYZOBAaHUEM; MPEACTABIATH PE3YIbTAThI
XUMHUYECKOTO JKCrepuMeHTa B ¢opMe 3amucu ypaBHEHUN
COOTBETCTBYIOIIMX PEAKIUN U (POPMYJIHPOBATH BBIBOJBI Ha
OCHOBE 3THX PE3yJIbTaTOB

chopMHUPOBATh MPEJCTABICHUSA: 0 XUMHYECKOW COCTABIISIONICH
€CTECTBEHHOHAY4YHOU KapTUHbI MUpPA, POJIU XUMHH B IIO3HAHUU
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pecypcocOepeKeHHI0, TPUMEHSTh
3HaHUs 00 U3MEHEHHUU KIIMMarTa,
MIPUHITUTIBI OEPEHKITHBOTO
MIPOU3BOJICTBA, 3 (HEKTUBHO
JICHCTBOBATh B YPE3BbIYANHBIX
CUTYaIHSIX

MK 2.6 [IpoBoaHTh yYeT MOJTHOTHI
Ka4yecTBa U3BJICUCHHUS TT0JIE3HOTO
HCKOTIAaeMOT0, COCTOSTHUS 1 ABMKCHHUS
3a11acoB, OTEPh U pa3yO0KUBaHNUS
TIOJIE3HBIX NCKOMAEMBIX.

- c(OPMHPOBAHHOCTh  3KOJIOTMYECKOMN
KYJIBTYDBI, [IOHUMaHHE BIIUSIHUS
COLIMAJIbHO-OKOHOMHMYECKUX NIPOLIECCOB HA
COCTOSIHME MPUPOJHOW H COLHMAIBHON
Cpenbl, OCO3HaHUE r7100aJIbHOTO
XapakTepa 3KOJOTHYECKUX MTPOOIIeM;

- IUIAHUPOBAaHWE M  OCYLIECTBIICHHE
JICUCTBUM B OKpYXKalolled cpene Ha
OCHOBE 3HaHHA LEJIEeH  yCTOMYHMBOIO
Pa3BUTHUSI YEIIOBEUYECTBA;

aKTUBHOE HENpUsTHE JeNCTBUH,
MIPUHOCSIIMX BPEJ OKPYKAIOIIEN CPENE;

- YMEHHE IIPOrHO3UPOBAaTh
HeOJIaronpusITHbIE 9KOJIOTHYECKHE
MOCIIEACTBHUS IpeIITPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- pacuIMpeHue OmblTa JCSITEIBHOCTH
HKOJIOTMYECKOM HANPaBIEHHOCTH;

- OBJIaJIeHWE  HaBBIKAMU  y4eOHO-
HCCIIEN0BATENBbCKOM, MIPOEKTHOMN u
COLIMAJILHON JEATEIIBHOCTH;

SIBJICHUI TPUPOJBI, B (DOPMUPOBAHUU MBIIIICHUS M KYIbTYPBHI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH TPaMOTHOCTH, HEOOXOIMMOU
IUIL  pelIeHWs] TPAKTUYECKUX 3aJad W IKOJOTMYECKU
00OCHOBAaHHOT'O OTHOIICHHS K CBOEMY 3JI0POBBIO M TIPUPOTHOM
cpene;

- yMeTh COOJIOaTh MpaBmia YKOJIOTUYECKU IIETIECO00pa3HOTO
HOBe/IeHUsT B OBITY M TPYIOBOH JEATENFHOCTH B LEIAX
COXpPAHEHHUsI CBOEr0 3J0pPOBbSI M OKPYKAIOUIEH IPUPOIHOU
Cpenbl; YYUTHIBATH ONACHOCTH BO3/JCHCTBUS Ha JKUBBIC
OpPraHM3Mbl ~ ONPE/CICHHBIX  BEIICCTB, IOHUMAs  CMBICI
TIIOKa3aTessl MPeeTIbHOM JOIYCTUMON KOHIICHTPAIIMN

-yMEHUE MPOU3BOANTH aHAJIN3 KaueCTBa IIPU MPOBEIEHUH JIa0OPATOPHBIX pabOT U SKCIIEPEMEHTOB.
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2. CTPYKTYPA U COJIEPXKAHME OBILIEOEPA30BATEJIBHOM

JUCLHATVIMHBI « XUMUS»

2.1. O0beM IUCHUILJIMHBI U BUJBI Y4e0HO# padoThI

Buj yueOHoi1 padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 68
B T.4.

OcHoOBHOe coiep:KaHue 64
BT. 4..

TEOpeTUIeCcKoe 00ydeHne 34
MPaKTUYECKHUE 3aHATHS 20
71a00paTOPHBIE 3aHATHS 10
IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME 4
(comep:kaHue MPUKJIATHOTO MOTYJIs)

BT. 4..

TEOpeTU4ecKoe o0yueHue 2
NPaKTUYCCKUE 3aHATHS 2
Ipomexxyrounas arrectamus (auddepeHnpoBaHHbIIA )

3a4er)
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2.2. TemaTUUYECK1UM NN1aH U coaeprKaHue gUCLUNAUHDBI «KXUmua»

dopmupye
HaumeHoBaHue Conep:xanue y1e6HOro Marepuasia (0OCHOBHOE H PO(eCCHOHATBLHO-OPHEHTHPOBAHHOE), OBLEM 9AC0B Mble
pAasiesIoB U TeM Ja6opaTopHbIe M MPAKTHYECKHE 3aHITHS, IPUKJIATHON MOLYJIb KOMIIETEHII
uu
1 2 3 4

OCHOBHOE co/Iep:KaHue 64
Paszgen 1. OCHOBBI CTPOEHUS BelIECTBA 6
Tema 1.1. OcCHOBHOE co/Iep:KaHue 4 OK 01
Crpoenue atomoB | Teopernueckoe o0yueHue 2
XUMUICCKUX CoBpeMenHas Mojelnb CTpoeHHs aroma. CHMBOIMYECKMH S3bIK XUMHMU.XMMHUUYECKHHA DJIEMEHT.
SJICMCHTOB 1 DnexTpoHHas KoH(urypamus atoma. Kinaccudukanus XMMHUYECKAX 3IIEMEHTOB (-, P-, d-31€MEHTHI).
fipupona BaneHTHBIE ~ DNIEKTPOHBI.  BaleHTHOCTB.  DJEKTPOHHAss  MPUPOJa  XMMHYECKOW  CBSI3H. 2
XAMAHECKON DIIEKTPOOTPHUIIATEBHOCTh. BHIBI XHMHUYECKOH CBsA3W (KOBAJICHTHAs, HWOHHAS, METAUINYECKasl,
CBA3H BOJIOPOJTHAS) U CIIOCOOBI €€ 00pa3oBaHUsI

IpakTHyecKue 3aHATHS 2

Pemenne 3a7aHMii Ha WCIOJB30BAHUE XHMHYECKOHW CHMBOJIHMKM ¥ Ha3BaHWH COEIMHEHUM IO

HOMEHKJIATYPE MEKIYHAPOJHOTO COK03a TEOPETHYECKOM M MPUKIAJHOW XHMHU WM TPUBHAIBHBIX

Ha3BaHW JUIS COCTAaBJIEHUS XUMHYECKUX (DOPMYJ JBYXATOMHBIX COEIMHEHHMH (OKCHIOB, CYIb()HIOB,

TUJIPUJIOB | T.I1.) U JPYTUX HEOPTAaHUYECKUX COETUHEHUM OTIETbHBIX KJIACCOB. 2

[TpakTHYeCKHE 3a/IaHUs HA YCTAHOBJIEHUE CBS3M MEXIY CTPOSHHEM aTOMOB XMMHYECKHMX JIEMEHTOB M

MEPUOJNYECKAM M3MCHEHHUEM CBOMCTB XUMUYECKUX DJIEMEHTOB W MUX COEIUHEHUH B COOTBETCTBHUU C

nojoxxeHueM [leprnoandeckoi CUCTEMBI.
Tema 1.2. OcHoOBHoOe€ coJep:KaHue 2 OK 01
Ilepuonnyeckuii | [pakTHYecKHe 3aHITHSA 2 OK 02
3aKOH H Tabmuia [Meproauueckas cucTeMa XUMUYeckux dneMeHToB J[. M. Menzeneesa. ®U3nHUeCcKuil CMBICIT
AN Menneneesa |[Tepuonmaeckoro saxona .M. MeHzenceBa. 3aK0OHOMEPHOCTH H3MCHEHHS CBOHCTB XMMHYECKHX

3JIEMEHTOB, 0OPa3yeMbIX MU MPOCTHIX M CIOKHBIX BEIMIECTB B COOTBETCTBHHU C MOJIOKCHHEM 2

XUMHYECKOTro 3eMeHTa B [lepuonnueckoit cucreme. MUpoBO33pEHYECKOE U HAYYHOE 3HAYEHUE

Ilepuognueckoro 3akona JI.M. Menneneesa. [Ipornossl JI.11. MenneneeBa. OTKpbITHE HOBBIX
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XAMUYECKHX DJIEMEHTOB.

Perrenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTePU3AIUI0 XUMUUECKUX
371eMeHTOB «MeTauTn4ecKue / HeMeTaUIMYeCKUE CBOMCTBA, JIEKTPOOTPUIIATEIILHOCTh XMMHUYECKUX
3JIEMEHTOB B COOTBETCTBUU C MX 3JIEKTPOHHBIM CTPOCHHUEM U MOJI0KEHUEM B MIEPUOTUUECKOM CUCTEME
xuMu4deckux djaemenToB .M. MenaeneeBay

Paznen 2. Xumnueckue peakiuu 10
Tema 2.1. Tumsl OcCHOBHOE co/Iep:KaHue 4 OK 01
XUMUYECKHX Teopernyeckoe o0yueHue 2
peakiui Knaccudukanus u TUIIBI XUMUYECKUX PEaKIUil C ydacTHeM HeopraHudeckux BemiecTB. CocTaBieHue

yYpaBHEHUN peaKlUi COeIUHEHUS, PA3I0KEHUsI, 3aMEIICHHs], OOMEHa, B T.4. PEaKIHil TOPEHHUS,

OKHCJIEHUS-BOCCTAHOBJICHHUSI.

VYpaBHEHUs OKUCIIEHUSI-BOCCTAHOBIIEHUs. CTeneHb okucaeHuss. OKUCIUTEIb U BOCCTAHOBUTENb. 2

CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METO/I0M 3JIEKTPOHHOTO

6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPOJIE, TPOU3BOJICTBEHHBIX Ipolieccax U

KHU3HEESTEIIbHOCTH OpraHU3MOB

IIpakTnyeckue 3aHATHSA 2

KonnuectBeHHble OTHOWIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHH U PacdeThbl IO

YpaBHEHUSIM XHMMHUYECKUX peakuuid. Monb Kak elMHMIAa KOJIM4YecTBa BellecTBa. MoisipHas macca.

3aKOHBI COXpaHEHMsI Macchl U 3Hepruu. 3akoH ABorajapo. MossipHblii 00beM ra3os. OTHOCHTENbHas 2

IUIOTHOCTH ra3oB. PacdeTsl Mo ypaBHEHMSIM XMMUYECKUX PEaKIMH C HUCIOJIb30BAHUEM MacChl, 00beMa

(HOpMaJIbHBIE YCIIOBHUSI) Ia30B, KOJIMUYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coaepkaHue 4 OK 01
ONEKTPOUTHIECKA | TegpeTHdecKoe 00yUeHme 2 OK 04
" HHCC%HHSHHH " Teopus 35IeKTPOIUTHYECKON aucconranuu. FoHbI. DNEKTPOIUTHI, HEAIEKTPOIUTHI. Peakiuy MOHHOTO 1K 2.6
HOHHBI 0OMEH obmena. CocTaBlieHHE peakIii MOHHOrO OOMeHa MyTeM COCTAaBJIEHUS UX TOJHBIX U COKPAIIEHHBIX 2

WOHHBIX ypaBHEHUN. KHCIIOTHO-OCHOBHBIE PEaKIMU. 3aaHus Ha COCTABJIECHNE HOHHBIX PEAKIUN

JlabopaTopHble 3aHATHSA 2

JIaGopatopHas paboTa “THUIBI XUMHUYECKUX PEaKIUn”.

HccnenoBanue TUIIOB (110 COCTaBY U KOJMYECTBY UCXOTHBIX U 00Pa3YIONMIMXCS BEIIECTB) U IPU3HAKOB 2

XUMHYECKHX peaknwuii. [IpoBeneHmne peakinii HOHHOTO 0OOMEHa, ONPEIEICHNE CPEIbl BOAHBIX
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PacTBOPOB. 3aI[aHI/I5I Ha COCTAaBJICHHUEC MOHHBIX peaKI_II/Iﬁ

KonTpoasnas

CrtpoeHue BelecTBa 1 XUMUYECKUE PEaKIIuU 2
pabdora 1
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPTAHMYECKHUX BeLIeCTB 16
Tema 3.1. OCHOBHOE coJIep:KaHue 4 OK 01
Knaccudukauus, | Teoperudeckoe odyqenue 2 OK 02
HOMCHKIIATYPA M |TTpenmer meopranmueckoii xumun. Kinaccudukays HeOpraHM4ecKHX BEmeCTB. IIpoCThIe M CIOKHbIE
CTpOCHHE BeniecTBa. OCHOBHBIE KJIACChI CJIOXKHBIX BELIECTB (OKCUIBI, TUIPOKCUIBI, KUCIOTHI, cOK). B3aumocss3pb
HCOPTaHMHCCKUX | yeoprannuecknx BemecTs. ArperaTHble COCTOSHUS BelecTsa. Kpucrammmdeckue u aMmopdHbie
BeIecTs BellecTBa. TUIBI KPUCTAIIMYECKUX PELIETOK (aTOMHas, MOJIEKYJIApHAsl, MOHHAs!, METAJIIMYECKast). 2

3aBHCUMOCTD (PU3UYECKUX CBOICTB BEIIECTBA OT THUIA KPUCTALTMYECKON PEIIETKH. 3aBUCUMOCTb

XMMHUYECKON aKTUBHOCTH BEIECTB OT BHJIa XUMUYECKOH CBSA3H U THIIa KPUCTAIIIMYECKON PEIIETKH.

[IprurHbI MHOrOOOpa3us BELIECTB

IIpakTnyeckne 3aHATHA 2

HomeHnknarypa HeopraHMYeCKMX BEIIECTB: Ha3BaHUE BEIECTBA UCXOMAS U3 UX XUMHUUYECKON (hOPMYIIbI

WJIA COCTABJICHUE XUMHUYECKON (POPMYITBI HCXO/Isl M3 Ha3BaHUS BEIIECTBA IO MEXTYHAPOTHOU

(MIOITAK) min TpuBHaNbHOM HOMEHKJIATYpE.

Pemrenne mpakTHUeCKWX 3aJaHUWil MO KJIACCH(HUKAIMK, HOMEHKJIAType M XHUMHYECKHM (opmynam

HEOPraHMYECKUX BEIECTB pa3IMYHbIX KJIACCOB (YrapHbI TIa3, YIJIEKHCIBIA Ta3, aMMHakK, ramieHas 2

W3BECTh, HETallIeHasl U3BECTh, MUTHEBAS COJIA M IPYTUX): HA3bIBATh M COCTABIATH (DOPMYIIBI XMMUUECKUX

BEIIECTB, ONPEACATh IPUHAICKHOCTD K KIIaccy.

Ucrounmku xumuyeckoi nadopmaruu (CpeacTs MaccoBoi nHdopmaiuu, cetb HTEpHET 1 pyrue).

ITouck nupopmanyy no Ha3BaHUSIM, HIEHTH(PUKATOpaM, CTPYKTYPHBIM (popmysiam
Tema 3.2. ®usuko-| OcHOBHOE coepKAHUE 8 OK 01
XMMHYECKHE TeopeTuueckoe oGyuenue 6 OK 02
CBOHCTBA Mertamnel. O0upe ¢usznyeckne U XUMHUYeckue cBoiicTBa mMetamioB. CriocoObl mosyuyeHus. 3HaYeHHe I[IK 2.6
HCOPIaHMMCCKUX  |yjetannoB M HeMeTalnoB B HPUPOJE U KU3HENEATENLHOCTH dYeloBeka M OpraHusMoB. Kopposus 2
BEIIECTB

MCTAJUUIOB: BUABI KOPPO3HUH, CIIOCOOBI 3alUTHI MCTAJUIOB OT KOPPO3HUHU
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Hemeramnel. OOmme ¢u3nmyeckne MW XUMHUYECKHE CBOMCTBA HEMETAUIOB. THIMYHBIE CBOMCTBA

HemetaioB [V— VII rpynn. Knaccudukanus u HOMeHKIIaTypa coelMHEeHUI HeMeTaoB. KpyroBopoTsl 2
OMOTeHHBIX 2JIEMEHTOB B IPUPOJIE
XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB (OKCUAOB, THIPOKCHJIOB, KUCIIOT,
coJieil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOAOPOIHBIX COSAMHEHHUIA, 2
BBICIIIMX OKCHJIOB U TUAPOKCUIIOB
IIpakTHyeckue 3aHATHSA 2
CocraBneHrue ypaBHEHMM XUMHUYECKHUX PEAKIMI C Yy4aCTHEM IMPOCTBIX M CJIOKHBIX HEOPTraHUYECKUX
BEIIECTB: METANIOB M HEMETAJJIOB; OKCHJIOB METAJIOB, HEMETAIUIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMM UM aM(OTEpHBIX THAPOKCUIOB; HEOPraHWYECKUX COJeH,
XapaKTEepU3YIOIINX UX CBOMCTBA. 2
Pemrenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUIl Ha CBOMCTBA, COCTaB, MOJYYEHUE U
0e30macHOe WCIIOJIb30BaHNE BAKHEHIINX HEOPraHWYECKHX BEIIECTB B OBITY M IPAKTHYECKOM
JESITEIbBHOCTH YEJIOBEKA
Tema 3.3. OcHOBHOE coJiep:KaHue 2 OK 01
Unentudukanus | JlaGopaTropHbie 3aHATHS 2 OK 02
HEOPraHMHCCKUX | JTaGopaTopras pabora «MieHTUPUKALMSA HEOPraHUYECKHX BEIIECTBY. OK 04
BCLICCTB PelleHne SKCIEPUMEHTANBHBIX 3a4a4 [0 XMMHYECKHM CBOMCTBAM METAIOB M HEMETAIOB, IO K 2.6
pacro3HaBaHUIO U MOJTYYEHHUIO COEAMHEHNI METAJIJIOB U HEMETAJIIIOB. 2
WnenTudukanyss HEOPraHMYEeCKHUX BELIECTB C HCIOJb30BaHUEM HUX (PU3MKO-XMMHUYECKHX CBOMCTB,
XapaKTEepHBIX KAauyeCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyiabdar-, kapOOHAT- U XJIOPHI-
AQHUOHBI, HA KATHOH aMMOHUS
KonTtpoibHasn .
CBoiicTBa HEOPTaHUYECKUX BEILIECTB 2
pabdora 2
Paznen 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BelleCTB 22
Tema 4.1. OcCHOBHOE co/Iep:KaHue 4 OK 01
Knaccupukanus, | Teopernueckoe o0yqenue 2
CTPOCHHE U [losiBiIeHME U pa3BUTHE OPTAaHUYECKOW XUMHUHU Kak Hayku. [Ipenmer oprannueckon xumun. Mecrto u
HOMCHKJIaTypa 3HaYE€HHE OPTaHNMYECKOW XMMHUHU B CUCTEME €CTECTBEHHBIX HayK. 2
OpraHM4eCKux XHUMHYECKOE CTPOEHUE KAaK IOPSIAOK COCAUHEHUs aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH.
BCILICCTB OCHOBHBIE TMOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOEHUsI opraHumyeckux coeauHenuii A.M. bytneposa.
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VYraepoaHblii CKeNeT OpPraHuYecKOM MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BELIECTB OT XHUMHMUYECKOIO
CTpOEHMS MOJIEKYJ. MI30Mepusi U U30MepHI.

[lonatue o ¢yHkuuoHaneHOW rpynne. Panukan. IlpuHnunsl kinaccuuUKanuyd — OpraHUYECKUX
coequHeHUl. MexnyHapoiHas HOMEHKJIATypa W IPUHLUUIBL  HOMEHKJIATYpbl  OPraHUYeCKUX
coenuHeHuil. IloHsaTne 00 a3oTcolepKalluX COEAMHEHUSX, OMOJOTMYECKM AaKTHBHBIX BEIIECTBaX
(yrmeBomax, Xupax, Oelnkax U Jp.), BBICOKOMOJIEKYJSIPHBIX COEJUHEHMSIX (MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO)

HpaRanecmle 3aHATHUSA

Homenkiiarypa opraHuyeckux COEIMHEHHMH OTACNBbHBIX KJIACCOB (HACHIIICHHBIEC, HEHACHIIICHHBIC W
apoMaTHYeCKHUEe YTJIEBOJOPO/bI, CIUPTHI, (DEHOJIbI, abJErH/Ibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocTaBiieHHE TIOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OPraHUYECKHX BEIIECTB OTICIBHBIX
KJIACCOB, HCIIONIb3Yys WX HAa3BaHUS IO CHUCTEMAaTHYECKOW W TPUBHUAJIBHOW HOMEHKJIAType (ITUIIEH,
arleTHICH, TIHIEePUH, (eHoJ, (opMaIbIerull, YKCyCHas KHUCIIOTa, TJUIWH). Pacdersl mpocreimiei
(hopMyIIbI OpraHuYecKoi MOJIEKYJIbI, HCXO/SI U3 DJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBolicTBa
OpPTaHHYECKUX
COCJIMHEHU U

OcHoBHOE COACPKAHUC

12

TeopeaneCKoe oﬁyqelme

OU3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COEAMHEHUH OTIENBHBIX KIJIAcCOB (0COOEHHOCTH
KJIacCU(UKALIMM U HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTUYECKUH psii U 001as Gpopmysia; H3o0Mepus;
¢du3nyeckre CBOMCTBA; XUMHUECKUE CBOIMCTBA; CIOCOOB! NOTYUYEHHUs):

— MpenebHbIe YIIIEBOAOPOAbl (IKaHbl M IUKJIOAlIKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHMKOB TEIUIa B IPOMBIIIICHHOCTH U ObITYy. CBONHCTBA MPUPOIHBIX YIIIEBOJAOPOIOB, HAXOXKAECHUE B
MIPUPOJIE U IPUMEHEHUE AIKAHOB;

— HenpelenbHble (QIKEHbl, AJKWHBl M QJIKaJWEHbl) U apOMATUUYECKHE YIJIEBOJIOpOAbl. l'opeHue
AlETUJIEHA KaK NCTOYHUK BBICOKOTEMITEPATYPHOTO IIJIAMEHU JJI CBAPKHU M PE3KH METAJUIOB

— KHUCIIOpOJIcOepKalllie COeAMHEHUs (CIUPTHI U (HEeHOJIbI, KapOOHOBBIE KUCIOTHI U A(UPHI, aJlbIETH bl
U KETOHBI, >KUpPBI, yrieBojsl). llpakTuyeckoe MpUMEHEHHE STWICHIIHMKONS, TIHIEpHHA, (eHoma.
[Ipumenenue Qopmanpaernaa, aneraibAeryuaa, YKCYCHOM KHUCIOTh. MplUla Kak COJM  BBICIIUX
KapOOHOBBIX KHCIOT. MOIOIIHME CBOWCTBA MbLJIa

— a3oTcojepXkallde CoeIuHEHUs (aMMHBI M aMHUHOKHUCIOTHI, Oenku). BbicokoMonekymnspHbie
COCMHEHUS (CHMHTETHYECKHE M OMOJIOTHYECKU-aKTHBHBIC). MOHOMEp, MOJIMMEpP, CTPYKTYpPHOE 3BEHO.
[Tonumepu3zanys dTUaeHa Kak OCHOBHOE HAaIIPaBJIEHUE €r0 UCIOJIb30BAHUS.

OK 01
OK 02
OK 04
IIK 2.6
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I'enernueckas cBA3b MCXKIY KilaCCaMHU OpraHU4Y€CKUX COGI[I/IHCHI/Iﬁ

I[MpakTuyeckue 3aHATHS

CBoiicTBa OpraHMYECKMX COEAUHEHUN OTAEIbHBIX KJIACCOB (TpUBHAIbHAS U MEXAyHapoJHas
HOMEHKJIATYpa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOMYYeHHUS): TpeAeIbHbIC (AIKaHbI U HUKIOAIKAHbI),
HenpeaeabHble (ANKEeHbI, aIKHUHBI U aJIKaJUeHbl) 1 apOMaTHUECKUE YTIEBOJAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE ~ KUCJIOTBI M 3QUpPbl, aIbJAETUABl U  KETOHbl, AaMHHbl M  aMHHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS. 3aJaHusl Ha COCTaBICHUE YPaBHEHUN XMMMUYECKHX DPEAKLHH C
Y4aCTHEM OPraHMYECKUX BEIIECTB HA OCHOBAHUH MX COCTaBa U CTPOCHHUS

CocraBieHue cxeM peakinuii (B TOM 4YHCIE€ 10 MPEATOKEHHBIM IEMOYKaM MpeBpalleHuit),
XapaKTEepU3YIOIIUX XUMUYECKUE CBOMCTBA OPTaHUYECKUX COEIMHEHUHN OTAENBHBIX KJIacCOB, CIIOCOOBI
UX TIOJIyYEHHMS M Ha3BaHUE OPraHWYECKUX COEIMHEHUH 110 TPUBHAIBHOM WM MEXKIyHAPOIHOU
CUCTEMAaTUYECKON HOMEHKJIATYpeE.
Pemenne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETMYECKUMX 3aJaHUM HAa CBOWCTBA OPraHUYECKHX
COEJTMHEHMH OT/IEIBHBIX KIaCCOB

JlabopaTopnasi padora

JlaboparopHas paboTa “ XUMHUYECKHE CBOMCTBA CIUPTOB U YKCYCHOM KHUCIOTHL. CBOWCTBA KHPOB H
YTJIEBOJIOB".

Tema 4.3.
WNnentudukanus
OpPTaHHYECKUX
BEIIECTB, UX
3HAYECHUE U
MPUMEHEHUE B
OBITOBOH U
MIPOU3BOICTBEHHON
EeSTENTLHOCTH
YyeJIoBeKa

OcHoBHOE COACPKAHUEC

Teoperuyeckoe o0yueHue

buooprannueckue coenuHenus. llpumeHenue u Ouonoruyeckas poib yriaeBoaoB. OkHcIeHHE
YIJEBOJOB — HCTOYHUK OHHEPrUM JKHUBBIX OpraHu3MoB. OO1acTH NPUMEHEHHUS aMHHOKHCIIOT.
[IpeBpamenust OenkoB MUIIM B opraHu3Me. buonornyeckue ¢yHkuuu OenkoB. buonornueckue
¢GbyHKIMM kupoB. Ponb oprannyeckoil XMMUM B pellieHUuH nmpo0JeM MUIeBoi 0€30nacHOCTH

Pons opranmdeckoil XMMHUKM B PEIICHUH MPOOJIEM DHEPreTHYECKON O€30MacHOCTH, B Pa3BUTHU
MEJUIIHUHBI, CO3[JaHUN HOBBIX MATEPUAJIOB, HOBBIX UCTOUHUKOB SHEPTUH (JIbT€PHATUBHBIE UCTOUHUKH
sHepruM). OnacHOCTh BO3ACWUCTBUS HA JKUBBIE OPraHU3Mbl OPraHUYECKHX BEIIECTB OTIEIbHBIX
KJIAaCCOB (YTJICBOJOPOMABI, CIHUPTHI, (EHOIBI, XJIOPOPTaHUYECKHE MPOU3BOJHBIC, ANBICTHABI U IIp.),
CMBICJI TOKA3aTeNs MPEIEIBbHO JONYCTUMON KOHUEHTPALNT

OK 01
OK 02
OK 04
I1IK 2.6
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JlabopaTopHble 3aHATHSA

JlabGopaTtopHas padora: “VneHTruduKkamnms opraHM4ecKuX COSTUHEHNN OTACIbHBIX KIacCOB”
Nnentudukarus opraHUueCKUX COSIMHEHUHN OTIEIbHBIX KIACCOB (HA MPUMEPE allbJIETUI0B, KpaxMala,
YKCYCHOM KHCIOTBI, O€IKOB W T.I.) C MHCIOJb30BAHMEM HX (DU3HKO-XUMUYECKHUX CBOWCTB U
XapaKTepHBIX KAayeCTBEHHBIX peakmwidi. [leHarypanus Oenka mpu HarpeBaHww. lI[BeTHBIE peakIuu
0enkoB.BO3HUKHOBEHHE aHATUTHYECKOrO CHUTHANIa C TOYKH 3pPEHUS XUMHUYECKHX IPOIECCOB MpHU
MPOTEKAHNWU Ka4€CTBEHHOM PEaKIINH, MO3BOJISIIOIICH MACHTH(UIIMPOBATH NIPEIJIOKEHHBIC OPTaHUYECKHE
BelIeCTBA

Pa3nea S.

Kunernueckue u TepMOAUHAMUYECKIE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMUYECKUX PeaKIuii

CxkopocTh
XHUMHYECKHUX
peaKuuii.
XHUMHYECKOE
paBHOBECHE

OcHoBHOE€ CoacpKaHue

TeopeaneCKoe oﬁyqeﬂue

CKOpOCTb peakIiM, €€ 3aBUCHUMOCTb OT Pa3IMuYHBIX (aKTOPOB: MPUPOIbI PEArHpYIOLINX BEIIECTB,
KOHILEHTPALlM pearupyromux BElIeCTB, TEeMIEpaTypbl W IUIOMAAM PEAKIIMOHHON MOBEPXHOCTH.
TemnnoBblie 3G HEKTh XUMUYECKUX peakIMii. DK30- U SHIAOTEPMHUUYECKHUE, PEAKLIUH.

OOpatumocTh peakuuidl. XHMMHUYECKOE pPAaBHOBECHE U €ro CMEIIEHHWE IOJ JACUCTBUEM pa3IUYHbIX
(bakTOpOB (KOHIEHTpAIMsl peareHTOB WM MPOJYKTOB peakiuy, JAaBJIeHHe, TeMIIepaTypa) A CO3/AaHus
ONTHMAJIbHBIX YCIOBUN MpOTEKaHUs XUMHUecKux npoueccoB. [Ipunnun Jlelllarenne

OK 01
OK 02

IIpakTHYeckue 3aHATHA

Pemienne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaIU3 (aKTOPOB, BIHUSIOUIMX HAa H3MEHEHHE
CKOPOCTH XMMHUYECKON peaKkiuu, B T.4. C MO3UIMNA KOJOTUYECKH 11€JIeCO00pPa3HOT0 MOBEACHUS B OBITY
U TPYAOBOM JEATEIBHOCTHU B LIEAX COXPAHEHUS CBOETO 310POBbs U OKPYXKAIOLIEH TPUPOJHON CPEBI.
Pemrenne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMmeHeHue npuHnuna Jle-Illarense st
HaXOXXJCHHUS HalpaBJIEeHUs] CMEIIEHHs pPaBHOBECHS XHWMHYECKOM peakuuud U aHanu3 (HakTOpoOB,
BJIMSIIOINUX HA CMEIEHNE XUMUYECKOIO PABHOBECHS

OK 01
OK 02

Pazngea 6.

PacTBopsI
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Tema 6.1. OcHoBHOE coJiepKaHue OK 01
Tousarue o Teoperndeckoe o0yueHune OK 02
acTBoOpax =
p p PactBopenne kak ¢u3MKo-xuMHuecKuid mporecc. PactBopsl. CrocoObl MPUTOTOBIICHUS PACTBOPOB. OK 07
PactBopumocTh. MaccoBasi 401 pacTBOpeHHOro BemiectBa. CMbICT TOKazaTels MPEAeTbHO
JOIYCTUMOM KOHIICHTPAIIUH U €r0 UCTIOJIB30BaHUE B OIEHKE IKOJIOTHUECKOM 0€30MacHOCTH.
[IpaBuia 5KONOrMYECKU 11€71ecOo00pa3HOro MOBEACHUS B OBITY W TPYIAOBOW AESITENBHOCTH B LEJSAX
COXPAHEHUS CBOETO 3JI0POBbS M OKPYXKAIOLIECH MPUPOIHOW CPENIbl; OMACHOCTh BO3JAECHCTBUS HA KUBbIC
OpraHHU3MBbI OTPE/ICIICHHBIX BEIIECTB.
Pemenue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN HA PacTBOPBI, UCIIOJIb3yEMbIE B OBITOBOI 1
MIPOU3BOJICTBEHHOMN JIESTENLHOCTH YeIIOBEKa
Tema 6.2. OcHOBHOE cojiep:KaHue OK 01
ccnenoanne JlaGopaTopHble 3aHATHS OK 02
CBOICTB pacTBOPOB
p p JlaboparopHast pabota «IIpUroToBIeHHE PACTBOPOBY. OK 04
[IpuroToBneHue pacTBOPOB 3a/laHHON (MaccoBoi, %) KOHIIEHTpaIiH (C MPAKTUKO-OPHEHTUPOBAHHBIMU IIK 2.6
BOIIPOCAMHM) U OTIpeIeIICHUE CPEIbl BOJHBIX PACTBOPOB.
Pemennie 3a1a4 Ha IPUTOTOBIEHHE PACTBOPOB
IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COIeP:KaHMe (COAep:KaHNe MPUKJIIATHOTO MOTYJIs1)
Paznen 7. Xumusi B ObITY H MPOU3BOICTBEHHOM 1eATEJILHOCTH YeJI0BeKa OK 01
Xumusi B OBITY U |OcHOBHOE cojlepiKaHue OK 02
MPOU3BOACTBEHHOMN
P a Teopernyeckoe o0yueHue OK 04
NEeATEILHOCTHU v v = OK 07
eroBeKa Hogeiimue nocTikeHus XUMHUYECKON HAyKH U XUMUYECKON TeXHOJOTHH. Posb XuMuu B o0ecrieueHuu
YECIJIIOBECK

HKOJIOTMUYECKOH, SJHEPreTUYEeCKON U MUIIeBOW 0€30MacHOCTH, pa3BUTUM MeTUIMHBL. [IpaBuiia nmoucka u
aHauM3a XUMHYECKOW HHGOpMAIMM M3 pPa3IMYHbIX MCTOYHUKOB (HayyHas W YydeOHO-Hay4Has
JuTepaTypa, CpecTBa MaccoBor nH(popmanuu, ceth HTepHET)

IIpakTuyeckue 3aHATHSA

[Touck m aHamu3 KeHCOB O NMPUMEHEHUM XMMHUYECKMX BELIECTB M TEXHOJIOTHI ¢ ydeToM Oyaymieit
npodeccnoHabHOM ~ EATEeIBbHOCTH MO  TeMaM:  BaKHEWIIME  CTPOUTENIbHbIE  MaTepHallbl,
KOHCTPYKLMOHHBIE ~MAaT€pUallbl, KpPACKU, CTEKIO, KEepaMHuKa, MaTepuanbl Uil DIEKTPOHUKH,
HAaHOMATEpPHaJIbl, TEKCTUIbHBLIE BOJIOKHA, MCTOYHUKM DHEPIrUH, OPraHUYECKUE M MHUHEpaJIbHBIC

cee
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ynoOpeHus, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUS.
3amura:[IpencraBnenne pe3ynbTaToB pelieHus KecoB B (hOpMe MUHU-I0KIAa C IPe3eHTalen

IIpome:kyTOUHAs aTTecTALMS 1O IUCHUIJIMHE (3a4eT)

Bcero

68
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3. VCJIOBUSI PEAJIU3ALIUM [TPOTPAMMOBI OBIIEOBPA30BATEILHOM
JACITUTIMHBI

3.1. TpeboBaHusi K MUHUMAQJIbHOMY MaTepHUAIbHO-TEXHUUYECKOMY
00ecCIeyeHuIo

st peanuzanuy MporpaMMbl TUCHMIUIMHBI TOJKHBI OBITH MPETYCMOTPEHbI
CIIEYIOIIME CTIeHaIbHbIC IOMEIICHUS: YIYEOHbII KaOMHET XUMHUH W/WIK y4eOHOI
XUMHUYECKOH JTa00paTOpHH.

O6opynoBanne y4deOHOro KaOWHETa (HATJSAAHBIE TMMOCOOWs): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENIECH MOJEKYJ, MOAEIH KPUCTAIMYECKUX PELIETOK,
KOJUIEKIIUU TPOCTBIX M CJIOXHBIX BEIIECTB W/WIM KOJJICKIIMH TOJUMEPOB;
KOJUICKIUSI TOPHBIX TTOPOJ U MUHEpaJIoB, Tabauia Meneneena.

Texnuueckue cpeactBa OOyYEHHs: KOMIBIOTEp C  YCTpOHCTBaMH
BOCIIPOU3BEJEHUS 3BYKa, MYJIbTUMEIUA-TIPOECKTOP C 3KPAHOM, MYJIbTUMEIUNHAsS
JTOCKa.

OGopynoBanue jabopaTopuu U pabOUMX MECT Ja0OpaTOpUU: MEH3YPKH,
MUMETKU-KaNeIbHULIBI, TEPMOMETPBI, MHUKPOCKOM, JIYNbl, MpPEAMETHbIE U
MOKPOBHBIE CTEKJIA, IUIAHIIETHl JUIS KaledbHBIX peakiuil, (QuIbTpoBaIbHAs
OyMmara, MpOMBIBAJIKU, CTEKJISIHHbIE MPOOUPKHU, PE3MHOBBIC MPOOKH, (POHAPHUKH,
HA0Op pPEAKTUBOB, CTEKISHHBIC NaJOYKW, IITATHBBI [JIsI TPOOMPOK; MEpPHBIE
UUJIMHAPHI, BOPOHKU CTEKJISIHHBIE, BOPOHKH JENHUTENbHbIE HUIuHapudeckue (50-
100 ™), CTYmKM C TECTUKOM, (appopoBble YalllKH, HTUHUETHI, QUIBTPHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJA, OAJIEKTPOIUIUTKH, J1a0OpaTOpHbIE
IITATUBBI, CIUPTOBBIE TOPEIKH, CIHYKH, TPUOOp sl MOJYy4eHUs Ta3oB (WU
npoOupKa C ra300TBOJHON TPYOKOi), JAepKaTenu sl MPOOMPOK, CKIISTHKH IS
XpaHEHHUs PEaKTUBOB, pa3JaTOUYHbIC JIOTKH; XuMuyeckue crakansl (50, 100 u 200
MJ1); IIMATENW; MUHIIETHI; TUTEIbHBIC MIUIIIBI; CEKYHIOMEPHI (TaiiMepsbl), MEpPHbBIC
npobupku (Ha 10-20 mu) u mepHbie kKoyowI (25, 50, 100 u 200 mut), BoasHas 6aHs
(WM TEepMOCTAT), CTEKJISTHHBIE MaJ0YKH; KOHUYECKUE KOJIOBI JiJisi TuTpoBanus (50
u 100 wmu); WMHAMKATOpHBIE NOJOCKUA sl ompexaenenus pH u cranmapTHas
WHJMKATOpHAs IIKaJIa, YHUBEPCAIbHbIN UHIUKATOP; umeTky Ha 1, 10, 50 mu (unu
no3atopbl Ha 1, 5 u 10 mut), GropeTku A TUTPOBAHUS, MEAUIIMHCKUE IIMPHUITHI HA
100-150 mu1, mabopaTopHbIE W/WIIM aHATUTUYECKHUE BeChl, pH-MeTphI, CyITUIbHBIHN
mkad, u ap. mabopaTopHoe 000pyAOBaHHE.

3.2. UndopmauuonHoe odecrnieyeHue o0yuenus. [lepeueHb pekoMeHayeMbIX

yueOHbIX u3aaHuil, UHTepHeT-pecypcoB, JONMOJHUTEIbHOM JUTEPATYPbI
OcHOBHas JUTeparypa:

Ne /1 | UcTouHuk

1 I'abpuensn, O. C. Xumus: 10-it kimacc: 6a30Bblii ypoBeHs : yuebuuk / O. C. 'abpuensH,
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N. T'. Octpoymos, C. A. CiagkoB. — 5-€ u3f., crep. — Mocksa : [Ipocsemenue, 2023.
— 128 ¢. — ISBN 978-5-09-107222-8. — TekcT : 351eKTpoHHbIH // JIaHb : 31IeKTpOHHO-
ounbnmoreunas cucrema. — URL: https://e.lanbook.com/book/335039

2 INabpuensu, O. C. Xumus: 11-i kinacc: 6a30Bbiid ypoBeHb : yueOnuk / O. C. ['abpuenss,
H. T'. Octpoymos, C. A. CnankoB. — 5-¢ uzn., crep. — Mocksa : [Ipocsemenue, 2023.
— 127 ¢. — ISBN 978-5-09-103623-7. — TekcT : 25eKkTpoHHbI# // JIaHb : 3JIeKTPOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/335036

3 Ancdunorenona, 1. B. Xumus : yaeOHUK U IPAKTUKYM IS CPEIHETO

npodeccuonansHoro oopazosanus / M. B. Audunorenosa, A. B. badkos, B. A. Tlonkos.
— 2-e u3 M., ucnp. u gom. — Mocksa : M3narensctBo FOpaiit, 2023. — 291 ¢. —
(ITpodeccuonanproe oopazosanne). — ISBN 978-5-534-11719-6. — Texker :
anekTpoHHbIl // OOpa3zoBarenbHas maatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513807

I[OHOJ'IHI/ITGJ'ILHEUI JUTeparypa:

Ne i/t

Uctounuk

1

Xumust: 10 kmace: 6a30Bbiii ypoBenb : yueOnuk / B. B. Epemun, H. E. Ky3pmenko, B. U.
Tepenun [u ap.] ; mox penakumeir B. B. Jlyauna. — 9-e usn., crep. — Mocksa :
[Ipoceemenue, 2022. — 204 c. — ISBN 978-5-09-087935-4. — TekcT : 31€KTpOHHBIN //
Jlansb : snexTpoHHO-O0MOMHoTeunas cucrema. — URL: https://e.lanbook.com/book/335159

Xumus: 11 kmacc: 6a30Bbiid ypoBeHsb : yuebnuk / B. B. Epemun, H. E. Ky3pmenko, A. A.
Hpo3znos, B. B. JIyaun ; mox pexakmueit B. B. Jlyauna. — 9-e¢ u3a., crep. — Mockaa :
[Tpocsemenne, 2022. — 223 c. — ISBN 978-5-09-087938-5. — Tekcr : 2neKTpOHHBIH //
Jlans : anexkTponHo-0uOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/334901

I'munaka, H. JI. OOGmas xumus. 3aaud ¥ yIpakHEHUs : ydeOHO-TIpaKTHUECKoe Mocodue
Ui cpeniHero npogeccuoHansHoro oopazosanus / H. JI. I'nmunka ; mox pepakuumeit B. A.
ITonkoBa, A. B. babkoBa. — 14-e u3n. — Mocksa : U3aarensctBo FOpaiit, 2023. — 236
c. — (IIpogeccuonansHoe obpazoBanue). — ISBN 978-5-534-09475-6. — Tekcr :
anekTpoHHbsld  //  OOpazoBarenpHass 1atdopma  Opaiit  [caiit]. —  URL:
https://urait.ru/bcode/512152

[lep6axos, B. B. Heoprannueckas xumus. Borpocsl u 3agauu : yuebHOe nocodue st
cpennero mpodeccruonanbHoro odpazoBanus / B. B. llep6akos, A. A. ®upep, H. H.
bap6otuna. — 2-e u3a., ucnp. u gon. — Mocksa : U3natensctBo IOpaiit, 2023. — 107
c. — (ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-09133-5. — Tekcr :
eKTpoHHBI  //  OOpaszoBartenbHass miatgopma IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515522

Amapues, A. . O6mas xumus. COOpHHUK 3aaHUil ¢ IPUMEpaMU PEIICHUH : ydeOHOe
nocobue miis cpemHero mpodeccuoHanbHOro obpaszoBanus / A. W. Amapnes, JI. U.

AdonnHa. — 2-e u3z., uctp. u gon. — Mocksa : UznarensctBo HOpaiit, 2023. — 127 c.
— (IIpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-09932-4. — Teker :
ekTpoHHBbI  //  OOpaszoBartenbHass miuatdopma FOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/514556

HCpI/IOI[I/ILIeCKI/IC W3JaHUs.

Ne i/t

Hctounuk

1

EcTtecTBeHHbIE U TEXHUYECKHE HAYKHU : Hayd. )KypHan / ri. pexd. A. 5. XaBkuH. — MockBa
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https://e.lanbook.com/book/335039
https://urait.ru/bcode/512152
https://urait.ru/bcode/515522

000 "UzpatensctBo "CmytHuk+", 2002 — .— Bwxoaut 12 pa3 B roa. — ISBN
nedyaTHOU Bepcun 1684 — 2626. — Tekct : HEMOCPeICTBECHHBIH.

[Ipupona: Hayd.-momnyi. xxypHai / yapenurtenu : PAH; Hay4nblil 1 u31aTenbCKUi IIEHTP
"Hayxa" PAH. — Mocksa : Hayunslii u uznarensckuii nentp "Hayka" PAH, 1912 — —
Beixogur 12 pa3 B roa. — ISBN mneuatHoit Bepcum 0032-874X. — Texkct

HEINOCPEICTBECHHBIMN.

4. KOHTPOJIb 1 OHEHKA PE3YJ/JIbTATOB OCBOEHU
OBIIEOBPA3OBATEJBHOU JUCIHUIIJIMHBbI
Kontponr u  omeHka  pe3ynpTaToB  OOyYE€HHS  OCYIIECTBIICTCS

mpernojaBaresieM B TPOIECCe TPOBEACHUS  NPAKTHYCCKUX  3aHITHH U
7a00paTOPHBIX PabOT, TECTUPOBAHMS, a TAKXKE BBIOJHEHUS OOYyYaIOIIUMUCS
WHUBUYyaIbHBIX 3a/IaHHM, TMPOEKTOB, HCCIeNOoBaHUN. Pesynbrarel oOydeHUS
OTIPEJICIISIIOT, YTO OOyYaromuecs JOJDKHBI 3HaTh, IOHUMATh W JIEMOHCTPUPOBATH
0 3aBEPIICHUH U3YyUYCHUSI TUCIUTLITAHBI.

st hopMupoBaHusi, KOHTPOJISL M OIEHKU Pe3yJIbTaTOB OCBOCHUS YUeOHOM
JTUCITUTIIMHBI UCIIOIB3YETCS CUCTEMA OIICHOYHBIX MEPOTIPUSITHHA, TPEACTABIISIONIAS
co00ll KOMITJIEKC YYEOHBIX MEPOINPHUATHN, COTJIACOBAHHBIX C pe3yibTaTaMHu
oOyuenus u chopmynupoBanHbix ¢ ydetom OI'OC COO (mpeameTHbie
pe3ynbTathl 1o aucuuirae) u @I'OC CIIO.

T
Ne | OK/IIK | Mogyns/Pasznen/Tema PesynbraT 00yueHus HIHBL OTEHOTHBIX

MEpONPUATHN
| | OcHoBHOE conepkaHue
1 Pasznen 1. OcHOBBI dopmynupoBaTh 0a30BbIE
CTPOEHMSI BEILIECTBA MIOHATHS U 3aKOHBI XUMUHU
1.1 |OK 01 CrpoeHne aToMOB Cocrasnars xummnueckue |1. Tect «Ctpoenne atomoB

XUMHUYECKHUX 3JIEMEHTOB |(DOPMYIBI COSMHEHUN B |XMMHUYECKUX PJIEMEHTOB U
Y IPUPOJIa XUMUYECKON |COOTBETCTBUU CO IpPUPOJIa XUMHUYECKOMN
CBSI3H CTENEHBIO OKUCIIEHUS CBSI3IY.

XHMHYECKHX JJIEMEHTOB, |2.3a7a4u HA COCTABIIEHUE
WCXOJIS M3 BAJICHTHOCTH U |XHMHYECKUX (POPMYJT
ANEKTPOOTPHUIIATSILHOCTH |ABYXaTOMHBIX COCTUHEHUI
(okcu10B, CyNb(PUIOB,
TUAPUJIOB U T.I1.).

3. 3amaHus Ha
HCIIOJIb30BaHKE
XAUMHYECKONH CUMBOJIMKH U
Ha3BaHUH COeIWHEHUH 1O
HOMEHKJIaType
MEXTYHApOJIHOTO COI03a
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydeHus

Tume! oLeHOYHBIX
MEpOIPUATHI

TEOPETUYECKON U
MPUKIATHON XUMUH U
TPUBHAIBHBIX HA3BAHUU JJIs
COCTaBJICHUS] XUMUYECKUX
dbopMyI ABYXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(UIO0B, THAPUIOB U
T.IL.) U IPYTUX
HEOPraHMYECKUX
COETMHEHUI OTAENBHBIX
KJIACCOB

1.2

OK 01
OK 02

Ilepuonuueckuil 3aKOH U
tabauna J[. 1.
Menneneesa

XapakTepu3oBaTh
XMUMUYECKHE HJIEMEHTHI B
COOTBETCTBHUH C UX
HOJIOKEHHUEM B
IIEPUOINYECKON CUCTEME
XUMHNYCCKUX 3JICMCHTOB
J.N. Menneneena

1. Tect «Metammnueckue /
HEMETAININICCKUE
CBOMCTBA,
3JIEKTPOOTPHUILIATEIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XHMHYCCKHX IJICMEHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MIOJIOYKCHUEM B
MEPUOUYECKON CUCTEME
XUMHYECKHUX DJIEMEHTOB
J.1. MenneneeBa.

2. llpakTrueckue 3amanus
Ha YCTAHOBJICHHE CBA3U
MEXK]ly CTPOEHUEM aTOMOB
XUMHYSCKHUX IJIEMEHTOB B
MEPUOANYECKUM
W3MEHEHHEM CBOMCTB
XHUMUYECKHUX DJIEMEHTOB U
HUX COSINHECHUN B
COOTBETCTBHUM C
MOJI0KECHUEM
[Iepnonnueckoii cucreme.
3. IIpaktuko-
OPUEHTHUPOBAHHBIE
TEOPETUUYECKUE 3a1aHUS HA
XapakTepU3alnio
XUMHYECKHUX 3JIEMEHTOB:
«MeTannnyeckue /
HEMETaJIMISCKHE
CBOICTBA,
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydeHus

Tunbl oleHOYHBIX
MEpOIPUATHI

JIEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K JIEKTPOHY
XUMHUYECKHX 3JIEMEHTOB B
COOTBETCTBUE C UX
3JIEKTPOHHBIM CTPOEHUEM U
II0JIO’)KEHHEM B
IIEPUOIUYECKON CUCTEME
XUMHYECKHX 3JIEMEHTOB
J.1. MenneneeBa»

Pazgen 2. Xumnueckue
peakuuu

XapakTepru30BaTh THUIIbI
XAMHYECKUX PEAKIUN

KonTtponpHas padora
«CTpoeHue BelecTBa u
XUMHUYECKHE PEAKLIUN»

2.1

OK 01
OK 04

THUIIBI XUMHUYECKUX
peakuuii

CocCTaBATh peakiuu
COCIMHCHMS, PA3JIOKCHUS,
oOMeHa, 3aMelIeHHS,
OKHCIIMTEIIBHO-
BOCCTaHOBUTEJIbLHBIC
peakiu

1. 3agaun Ha coCTaBIIEHHE
YpPaBHEHUM pEaKIUM:

— COCIMHEHMS, 3aMELICHUS,
pas3ioxeHus, 0OMeHa;

— OKUCJIUTENBHO-
BOCCTAaHOBUTEJIbHBIX
pEeaKLHUii C UCIIOJIH30BAHUEM
METO0/1a PJIEKTPOHHOTO
OanaHca.

2. 3agaun Ha pacyeT Macchl
BeIIeCTBa UITH 00bEMaA
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Uil 00BEMY OJTHOTO
U3 YYaCTBYIOIINX B
pEaKLHUH BELIECTB; PACUETHI
Mmacchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKLIUH, €CITU
OJIHO U3 BEIIECTB UMEET
pUMeCH

2.2

DNEKTPOIUTHYECKAS
JIUCCOLIMALIASA U UOHHBIN
o0OMeH

CocTaBnaTh ypaBHEHUs
XUMHYECKHUX PEaKIHH
HOHHOTO 0OOMEHa ¢
ydacTUEeM
HeopFaHI/I'-IeCKI/IX BCIIIECCTB

1. 3amanus Ha cocTaBlICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peaKIuil ¢ yyacTUEM
KHCJIOT, OCHOBAaHUH 1
COJIEH, yCTaHOBJICHUE
W3MEHEHUS KUCIIOTHOCTHU
cpenbl

2. JJaboparopHas paboTa
"THITB XUMHYECKUX
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydeHus

Tume! oLeHOYHBIX
MEpOIPUATHI

peakiuit"

Paznen 3. Ctpoenue u
CBOICTBA
HEOPraHUYECKUX
BEIIECTB

HccnenoBats cTpoeHue u
CBOMCTBA HEOPTAaHUYECKUX
BEIIECTB

KonTtponsHas padora
«CBoricTBa
HEOPraHUYECKUX BEIECTB

3.1

OK 01
I1K..

Knaccudukanms,
HOMEHKJIaTypa 1
CTPOCHHE
HEOPTaHHYECKUX
BEIIIECTB

Knaccudunuposars
HEOpPraHUYeCcKue
BEIIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHUYECKON (HOPMYITBI UITH
COCTaBJICHUE XUMHYECKOU
(bopMyIBI HCXOIS U3
HA3BaHUS BEIECTBA 110
MEXTYHApOIHOHN WK
TPUBHUAIBLHON
HOMEHKJIAType».

2. 3aauu Ha pacyer
MacCOBOH 101U (MaccChl)
XUMHUYECKOTO JIEMEHTA
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. lIpakTrueckue 3amanus
1o KiaccupuKaluu,
HOMEHKJIaType U
XUMHYECKUM (hopmyrnam
HEOPraHMYECKUX BEIIECTB
pa3IUYHBIX KJIACCOB.

4. TlpakTuyeckue 3a1aHus
Ha OIlpe/ieJIeHHe
XUMHUYECKOH aKTUBHOCTH
BEIIIECTB B 3aBUCUMOCTHU
BUJIa XUMHUYECKOU CBS3U U
TUTIA KPUCTAJUTMYECKOM
penieTku

3.2

OK 01
OK 02
[1K...

DU3NKO-XUMHYECKHE
CBOMCTBA
HGOpl"aHI/IquKI/IX
BEIIIECTB

YcraHaBauBaTh
3aBUCHUMOCTH (DU3HUKO-
XUMHYECKHX CBOMCTB
HEOPTraHUYECKHUX BEIIECTB
OT CTPOCHHSI aTOMOB H
MOJICKYJI, a TAK)KE THUTIA
KPUCTAJTNYECKOM
peueTku

1. Tect «OcobeHHOCTH
XMMHYECKHX CBOHCTB
OKCHUJIOB, KHCJIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUJPOKCHUJIOB U COJICH».

2. 3amaHus Ha COCTaBJICHUE
ypaBHEHUN XUMHUYECKUX
peaKkiuil ¢ yyacTueM
MPOCTBIX M CIIOKHBIX
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydeHus

Tunbl oleHOYHBIX
MEpOIPUATHI

HEOPraHUYECKUX BEILECTB!
OKCHJI0B METAJJIOB,
HEMETAJJIOB U aM(OTEPHBIX
JJIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUU U aM()OTEPHBIX
TU/IPOKCHUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEpU3YIOIINX UX
CBOMWCTBA U CLIOCOOBI
IIOJIyYEHUSI.

3. IIpakTuko-
OpPUEHTUPOBAaHHBIE
TEOPETUYECKHE 3a/laHus Ha
CBOMCTBA U ITOJIyYEHHUE
HEOPraHUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Wnentuduxanus
HEOPTraHUYECKUX
BELIECTB

Hccnenosars
KAa4CCTBCHHBIC peaKIII/II/I
HCOpFaHI/I‘ICCKI/IX BCIICCTB

1. [IpakTuko-
OPUEHTUPOBAHHBIC 3aJaHUS
10 COCTABJICHUIO
XUMHYECKHUX PEaKIHi ¢
y4acTHUEM HEOPraHUYECKUX
BEIECTB, UCIOJIb3YEMBIX
JUTSL UX UICHTU(UKALINH.
2.Jlaboparopnas paboTa:
“Unentuduxanus
HEOPTaHWYECKUX BEIIECTB”

Paznen 4. Ctpoenue u
CBOMCTBA OPraHUYECKHUX
BEIIECTB

HccnenoBath cTpoeHue u
CBOMCTBA OPraHUYECKHUX
BEILIECTB

KonTponbnas pabora
«CTpoeHue U CBOWCTBA
OpPTaHUYECKUX BEIIECTB)»

4.1

OK 01
IK...

Knaccudukanus,
CTpOEHHE U
HOMEHKJIAaTypa
OpPraHUYECKUX BEILECTB

Knaccugpunuposars
OpraHN4YC€CKUC BEIICCTBA B
COOTBETCTBHUH C UX
CTPOCHHUEM

1. 3aganus Ha cocTaBiIEHUE
Ha3BaHUM OPraHUYECKUX
COCIMHEHU 110
TPUBHUAIILHON WIH
MEXIYHAPOAHOU
CHUCTEMATUYECKOU
HOMEHKJIaType.

2. 3amaHus Ha COCTaBJICHUE
MOJIHBIX ¥ COKPAIIEHHbIX
CTPYKTYPHBIX (hopMy1
OpPraHMYECKUX BEILECTB
OTJIENbHBIX KJIACCOB.

3. 3amaum Ha onpezaeneHue
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydeHus

Tunbl oleHOYHBIX
MEpOIPUATHI

npocteiien GopmMyIbl
OpPTraHUYeCKO MOJICKYJIBI,
UCXOJIs U3 IIEMEHTHOTO
cocrana (B %)

4.2

OK 01
OK 02
OK 04
I1K...

CBolicTBa OpraHUYECKUX
COCTUHEHUN

YcraHaBauBaTh
3aBUCUMOCTH (PU3HKO-
XAMHYECKHX CBOWMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOEHUS MOJIEKYII

1. 3ajaHus Ha cocTaBIEHUE
YpaBHEHUN XUMHUYECKUX
peaxIuii C yuactueM
OpPraHMYECKUX BEIIECTB Ha
OCHOBaHUU UX COCTaBa U
CTpOEHHUSI.

2. 3ajaHus Ha COCTaBJIECHUE
YpaBHEHUN XUMUYECKUX
peakuui,
WJUTIOCTPUPYIOLTUX
XUMHUYECKHE CBOMCTBA C
y4€TOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX
peaKuuii U TeHETUYECKOU
CBSI3U OPTaHUYECKUX
BEIIECTB Pa3HbIX KIIACCOB.
3. PacyerHble 3a1auu 10
YpaBHEHUSIM PEAKIUM C
Y4aCTHEM OPTaHMYECKUX
BEIIECTB.

4. JTaboparopHas paboTa
“IIpeBpamieHust
OpPTraHUYECKUX BEIIECTB MPHU
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04
IK...

Unentuduxarms
OpPraHMYECKUX BEILECTB,
WX 3Ha4Y€HUe 1
MIPUMEHEHHE B OBITOBOM
1 IPOM3BOJICTBEHHOMN
JESTEIbHOCTH YEJIOBEKA

Uccnenosars
KAa4CCTBCHHBIC peaKI_[I/II/I
OpraHNYeCcKuX
COCTUHEHUN OTHEIBLHBIX
KJIaCcCOB

1.IIpakTuko-
OpPUEHTHPOBAaHHBIEC 3a/TaHUS
10 COCTABJICHUIO
XUMHYECKHUX PEaKIUi ¢
y4acTHEM OpPTaHUYeCKUX
BEILIECTB, B T.U.
UCTIONIBb3YEMBIX JUIS UX
UICHTU(DHUKAIMU B OBITY U
MPOMBIIIICHHOCTH.
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Tunbl oleHOYHBIX

No | OK/IIK | Monayns/Paznen/Tema Pesynbrar 00ydeHus .
MEPOIPUATHIHA
2.JIaGopatopHnas pabora:
“Unentuduxanys
OpPraHUYECKUX COCAMHEHUN
OTJEJIbHBIX KJIACCOB™
5 Paznen S. XapakTepu3oBaTh
Kunernueckue u BIIUSIHUE PA3IUUYHbBIX
TEPMOAMHAMHYECKUE (hakTOpoB Ha paBHOBECHE
3aKOHOMEPHOCTH U CKOPOCTh XUMUYECKUX
MIPOTEKAHUS peakuui
XAMHYECKUX PEAKIUI
5 |OK 01 CKOpOCTh XMMUYECKUX | XapaKTepu30BaTh [IpakTuko-
OK 02 peakuuil. XMMUYECKOE |BIMSHUE KOHLEHTPALlUM  |OPUEHTUPOBAHHBIC
IK... paBHOBECHE pearupyromux BEMECTB U |TEOPETUUECKHE 3a]ITaHUS Ha
TEMIEPaTypbl HA CKOPOCTH |aHaJIU3 (PAKTOPOB,
XUMHUYECKUX PEaKIUi BIIUSIIOLINX HA U3MEHEHUE
XapaxkTepus3oBaTh CKOPOCTH XUMHUYECKOM
BIIMSIHUE U3MEHEHUS peakuuu. [IpakTrko-
KOHLIEHTpAllMU BELIECTB, |OPUEHTUPOBAHHBIE 3aJaHUs
peaKklMu Cpeibl U Ha IPUMEHEHUE TPUHIUIA
TEMIIEpATyphl Ha Jle-llatense s
CMEIlIEHNEe XUMUYECKOTO |HAXO0KJIECHHUS HalpaBICHUS
paBHOBECHS CMEIIIEHUs] PaBHOBECHS
XUMHYECKON PEaKUU U
aHayIn3 (aKToOpoB,
BIIMSIOUINX HA CMELLEHUE
XUMHYECKOTO PABHOBECUS
6 HccnenoBaTh HCTUHHBIE
Pa3nen 6. PactBopsl pacTBOPHI € 33JIaHHBIMU
XapaKTEePUCTUKAMHU
6.1 |OK 01 ITonsatue o pactBopax  |Paznuyars HCTUHHBIE 1. 3amauu Ha
OK 02 pacTBOpLI IIPUTOTOBJICHUE PACTBOPOB.
1lIK ... 2. ITpakTHko-

OPUEHTHPOBAHHBIE
pacyeTHBIC 3aIaHUS Ha
JTUCTIEPCHBIE CHCTEMBI,
HCITOJIh3yeMbIE€ B OBITOBOM H
MIPOU3BOACTBEHHOMN
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Tunbl oleHOYHBIX

No | OK/IIK | Monayns/Paznen/Tema Pesynbrar 00ydeHus .
MEPOIPUATHIHA
JIeATETbHOCTH YeJIOBEKa
6.2 |OK 01 Hccnenoanue croiictB |MccnenoBats hu3uko- JlaGopaTtopHas pabota
OK 04 pacTBOpOB XMMHYECKHE CBOMCTBA “IIpuroroBneHue
IIK ... HUCTHUHHBIX PacTBOPOB pacTBopoB”

Il | [IpodeccnoHaIbHO-OPHUEHTUPOBAHHOE COIEpKaHUE (COEPIKaHUE MPUKIIATHOTO MOYJIs )

7 Pasnen 7. OneHuBaTh MOCIEACTBUS |3ammTa Kekca (C ydeToM
Xumus B OBITY U OBITOBOM U Oynyieit
MPOU3BOJACTBEHHOMN MPOU3BOJCTBEHHOMN npodeccuoHaTbHON
NESATEILHOCTH YEJIOBEKA |IEATETbHOCTH YEJIOBEKA C |IeATEILHOCTH)

MO3ULUNA 3KOJIOTUYECKON

0e30macHOCTH
OK 01 Xumus B OBITY U OuenuBats nocnencteus |Keiic (¢ yuerom Oynymieit
OK 02 IIPOU3BOJICTBEHHON OBITOBOM U npodeccnoHaIbHON
OK 04 JeSITEIbHOCTH YEJIOBEKA |[IPOU3BOJICTBEHHOM JESITEIIBHOCTH )
OK 07 NEeATEIILHOCTH UeoBeKka ¢ |Bo3MOKHBIE TEMEBI KEHCOB:
IIK ... no3unui skoornyeckoit | 1. Iloremnenue xknumara u

0€30I1aCHOCTH

BBICBOOOXK/ICHHE Ta30BbIX
THIPATOB CO JTHA OKEaHa.

2. bynyme MaTepuatsl JUis
aBWa-, MallUHO- 1
pUOOPOCTPOCHUSI.

3. HoBsle maTepuaisl AJis
COJIHEUHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE

PAaCTUTCIILHBIX IIpEIIapaToB
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