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1. O6mas XapaKTePUCTHKA NPUMEPHOM padouei
NporpamMmabl 0011e00pa30BaTeIbHOM AU CIUILIHHBI

O6meobpazoBaTenbHas AUCIUIUIMHA « XUMHUS SBIISICTCS 0053aTeIIbHON
4acThIO 00111€00pa30BaTEIBHOTO KA 00pa30BaTEIbHON MPOTPaMMbI B
cootBeTcTBUM ¢ DI'OC CIIO mno cnennanbHocTH 21.02.12 TexHOIOTUS U TEXHUKA
pa3BeIKH MECTOPOKICHHUH MOJIE3HBIX HCKOMTAeMbIX

1.2. Heau u mu1aHupyeMble pe3yJbTaThl OCBOCHUS AUCHUILIHHBI:

1.2.1. Heau 1UCHUTNIMHBI:

dopMHUpOBaHUE Y CTYACHTOB MPEJCTABICHUS O XUMUYECKOW COCTABJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpAa KaK OCHOBBI TIPUHSATHS pEUICHUN B
J)KU3HEHHBIX M TPOW3BOJICTBEHHBIX CHUTYAIUSX, OTBETCTBEHHOTO IIOBEJCHUS B
MIPUPOJTHOM Cpelie.

3az{atm AUCHUIIIINHBI

1) chopMupoBarh MOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKHUX
IIPOLIECCOB U SBJIEHUM B OKPYKAIOLIEN CpeE, HETOCTHON HAyYHOU KapTUHBI MHUPAa,
B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTABISTH (POPMYJIbl HEOPTaHUYECKUX U OPTraHUYECKUX

BEILIECTB, YPaBHEHUS XHUMHUYECKHX  peaKkluil, OOBACHATbH MX  CMBICI,
VMHTEPHPETUPOBATH PE3YJIbTAaThl XUMHUUECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh HaBBIKM MPOBEICHHS MPOCTCUIIMX  XUMHYCCKUX
HKCIEPUMEHTAIbHBIX HCCIEAOBAHUNA C COOJIIOJEHUEM TpaBUI OE30MaCHOTO
oOpalleHus C BeIIeCTBaMH U JIa0OpaTOpHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS HCIOJIB30BATh HH(POPMALIMIO XUMUYECKOTO XapaKTepa U3
pPa3TUYHBIX UICTOYHUKOB;

5) cdopmupoBaTh  yMEHUST ~ IPOTHO3UPOBATh  MOCIEACTBUS  CBOEHU
NESATEIbBHOCTH W XMMMYECKUX TPUPOIHBIX, OBITOBBIX M TPOM3BOJCTBEHHBIX
IIPOLIECCOB;

6) chopMupoOBaTh MOHMMAHNUE 3HAYMMOCTHU JOCTHXKEHUNH XMMHYECKON HayKu
Y TEXHOJIOTUH AJI Pa3BUTHS COLIMAIBHON M MPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnanupyembie pe3yabTaThl OCBOCHUA 001e00pa3oBaTeIbHOH TUCHMILIUHBI B cooTBeTcTBUM ¢ PI'OC CIIO n

Ha ocaHoBe PI'OC COO

Kox v HaumenoBanue
(¢popMupyeMbIX KOMIIETEH U
OKO01.Bpi6upats criocoOst
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:

- camocTosTeNnbHO (opMmynHpoBaTh 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 XHWMHUYECKMX 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, MOJSPHBINA
o0beM, yIJIepoAHbI cKeneT, (YyHKIUMOHANbHAs TIpymna,
panuKall, W30MEpHUs, H30MEpbl, TOMOJOTHYECKHM piZ,
TOMOJIOTH, YIJIEBOAOPOJBI, KHUCIOPOA- M a30TcojAepiKalliue
COEMHEHUs, OMOJOTMUYECKH aKTHBHBIE BellecTBa (yrieBOIbI,
KUPBI, O€IKW), MOHOMEp, MOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEQUHEHMs,  KpHUCTalLIn4decKas
pelierka, THUIBI XUMHUYECKMX peakuui (OKUCIUTENbHO-
BOCCTAaHOBUTENIBHBIE, 3K30-M DJHIOTEPMHUYECKHE, PEAKLUU
HOHHOTO OOMEHa), PacTBOP, AJIEKTPOJUTHI, HEIIEKTPOIHUTHI,
ANEKTPOJINTUYECKAS aucconuanys, OKHCJIUTETD,
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, CHUMBOJHMYECKHH S3bIK XUMHH,
(dakTonoruueckue CBEJEHUS O  CBOWCTBax, COCTaBe,
MOJy4YeHUH U O€30IaCHOM HCIIOJIb30BAaHUM  BaXHEUIIHX



- BBISIBJIATH 3aKOHOMEPHOCTH nu
MMPOTHUBOPCUUA B paccMaTpruBaACMbIX
SABJICHUSAX,

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

- pa3BUBATb KPCATMBHOC MBILNIJICHUC IIPU
PCLHICHUHU KU3HCHHBIX HpO6J’ICM

0) 6a3oBbIE uccjaeaoBaTeibCcKue
aelicTBUA:

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

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

HAXOJHUTh apTyMEHTHI JIsl JOKa3aTeIbCTBA
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
MO3HABATEIIBHYIO 31 MPAKTHYECKYIO
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 XapaKTepHbIC MPU3HAKA U B3aUMOCBS3b
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
MMPpEACTABICHHUAMU JPYIUX CCTCCTBCHHOHAYYHBIX ITPEAMCTOB,
- yMeThb HCHOJb30BaTh HAMMEHOBAaHUS  XHUMHUYECKUX
COCAMHEHUN MEKIYHAPOAHOTO COK3a TEOPETHYECKOM H
NPUKIATHON XMMUU U TPUBHUAJIbHBbIC HA3BAHUS BaXKHEHIIHNX
BEIIECTB  (dTWJIEH,  aleTWIeH,  [JIHLIepuH,  (eHou,
dbopManbaeru, yKCycHash KHUCIIOTa, TIUIMH, yrapHbId ras,
er'IGKHCJ'II:Iﬁ ra3d, aMMHakK, TrallacHas MH3BCECThb, HCrallcHas
U3BECTh, MUTHEBAs CO/MA M JIPYT'HX), COCTaBIATH (HOPMYIIBI
HCOPraHNM4YCCKUX U OPraHnuvYCCKUX BCHICCTB, YpPaBHCHHA
XUMHYECKHUX PEaKIui, OOBSICHATh UX CMBICH; MOATBEPKIATh

XapakTepHbIE XUMHYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU  OJKCIEPUMEHTAMU M 3alUCAMU
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 (KOBaJICHTHAs, MOHHAs, MeTajuTM4yecKas,
BOJIOPO/HAS), THUIIBI KPUCTALUTMYECKUX PEIIETOK BEIIECTB;
KJIacCU(UIIMPOBATH XUMUUYECKUE PEAKIIHH;

- chopmMupoBaTh MPECTaBICHUS: 0  XHMHYECKOH
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHOM KAapTHHBI MUpPa, POJIU
XUMUW B TIO3HAHWW SBJIEHUW TPUPOABI, B (POPMHPOBAHHUH
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 HAY4YHOI'0
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
YUTATEJIbCKOM KYyJIbTYphl KakK CpeIacTBa

B3aUMOJEUCTBHUS MCKIY JIOIbMHU n
IMMO3HaHHA MUpPaA,

- OCO3HAaHHUEC OCHHOCTHU Haquoﬁ
ACATCIIBHOCTH, TOTOBHOCTE OCYIICCTBIIATH
IMPOCKTHYIO n HCCIICA0BATCIILCKYIO

NEeSTeNIbHOCTh ~ MHAWBUIYaJbHO U B
IpymIe;

OBananenue YHHBEPCAJbHBIMH
y4eOHBIMH NMO3HABATEJILHBIMHU
NefHCTBUAMMU:

B) padoTta ¢ nHpopManmeii:

- BIAJeTh  HABBIKAMH  IIOJyYEHHs

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

- YMETh MPOBOAMTH PACUYEThl MO XUMHUYECKHM (QopmyiamM U
YPAaBHEHUSAM XUMHUYECKUX pEaKkUUid C HCIOJb30BaHUEM
(u3MUeCKUX BEIUYMH, XapaKTEpU3YIOLIUX BellecTBa C
KOJIMYECTBEHHOW CTOpPOHBI: Macchl, 00beMa (HOpMalbHbIE
yCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh
CHUCTEMHBIE XUMHUYECKUE 3HAHUSA JJIsl MPUHATUS PEIICHUN B
KOHKPETHBIX ~ JKM3HEHHBIX  CUTYyallUiX, CBSA3AHHBIX C
BEIIECTBAMU U UX TPUMEHEHUEM

yYMEeTh IJIAHUPOBATh U BBIMOJIHATH XUMUYECKUN IKCIEPUMEHT
(npeBpallleHUsT OpPraHUYECKUX BELIECTB IPU HArpeBaHUU,
MOJyYeHUE ATHIIEHA U U3YUYEHHE €ro CBONCTB, Ka4yeCTBEHHbIE
peakuuMu Ha albJeru]ibl, KpaxMmal, YKCYCHYIO KHCIOTY;
JIeHatypauus OENKOB TMpU HArpeBaHWM, IIBETHBIE PEAKIUU
OCJIKOB; TPOBOJUTH PEaKIMM HOHHOTO OOMEHa, OMpPENemsiTh
Cpeay BOJHBIX pacTBOPOB, KaYeCTBEHHbBIE PEAKIIMH Ha CyNb(dat-
, KapOOHaT- U XJIOpUJ-aHUOHBI, HA KaTMOH aMMOHWUS; pelIaTh
SKCHEpUMEHTAIbHbIE 3aJaud 1o TemaM "Mertamisl"
"Hemetamibl") B COOTBETCTBMM C MpaBWJIAMH TEXHUKHU
0e30macHOCTM  Hpu  OOpallleHuM ¢ BEleCTBAMU U
7a00paTOPHBIM  O0OpPYJAOBAaHUEM; TPEACTABIATH PE3YIbTAThI
XUMHYECKOTO JKCIepuMeHTa B ¢opMe 3amucH ypaBHEHUUH
COOTBETCTBYIOIIUX pEaKIUil U (OpMyIUpOBaTh BBHIBOABI Ha
OCHOBE 3THUX PE3YJIbTATOB;

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

- BJIaJIETh OCHOBHBIMU METOJIaMU HAyYHOT'O MO3HAHUS BEUIECTB
U  XAMHYECKHX  sBJIEHWW  (HAOJIOIeHHWe, H3MEpEeHHUE,
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;

- co3aBaTh TEKCTBI B  Pa3IMYHBIX
dopmMaTax ¢  y4eroM  Ha3HAYCHHUS
uHPOpMALIUM W IEJCBOH  ayIUTOPHH,
BBIOMpAs ONTUMAJIEHYIO bopmy
NPECTABICHUS U BU3yaTH3alHH;

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

- UCIOJIb30BATh cpeacTBa
WH(POPMAIMOHHBIX 1 KOMMYHHKAIIMOHHBIX
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 pACIO3HABaHUS 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 (HOpMaJlbHbIE
yCIOBHS) Ta30B, KOJIMYECTBA BEILNECTBA; MCIOJIb30BATh
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;
JeHatypanus O€NKOB TNpPU HArpeBaHWHU, I[BETHBIC DPEAKLUU
OCJIKOB; TPOBOJUTH PEAKIMM HOHHOTO OOMEHa, OMpPEneysiTh



OK 07. ConelicTBOBaTh COXpPaHECHHIO
OKpY>KaroIlEeu Cpenbl,

KOMMYHUKATHBHBIMHA JeHCTBHUSIMHU:
6) COBMECTHAA NeATECJIbHOCTD.

- IIOHUMATh u UCII0JIb30BaTh
MPEUMYILECTBA KOMaHIHOM 51
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 YHHUBepPCAJbHBIMU

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 TO3UIUH IPYTOro YesIoBeKa

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
"Hemetayibl") B COOTBETCTBMM C IpaBWJIaMHM 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 1.8 CoOmronarh 7K0JIOrHYecKue
TpeOOBaHUs TEXHUKH 0€30TIaCTHOCTH

- c(OPMHPOBAHHOCTh  3KOJIOTMYECKOMN
KYJIBTYDBI, [IOHUMaHHE BIIUSTHUS
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
Pa3BUTHS YEIIOBEUECTBA;

aKTUBHOE HENpUsTHE JeNCTBUH,
MIPUHOCSIIMX BPEJ OKPYKAIOIIEN CPENE;

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

- pacuIMpeHue OmblTa JCSITEIBHOCTH
HKOJIOTMYECKOM HANPaBIEHHOCTH;

- OBJaJIeHWE  HaBBIKAMU  Y4eOHO-
HCCIIEN0BATENBbCKOM, MIPOEKTHOMN u
COLIMAJILHON JEATEIIBHOCTH;

SBJICHUH NMPUPOJbI, B (POPMUPOBAHUU MBILUICHHUSI U KYJIbTYPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH TPaMOTHOCTH, HEOOXOIUMOM
JUIA  PEIIEHUS INPAKTUYECKUX 3aJad U IKOJOTUYECKHU
00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO M MIPUPOIHOMN
cpene;

- yMeTh COOJIOaTh MpaBmia YKOJIOTUYECKU IIETIECO00pa3HOTO
HOBEJICHU B OBITY M TPYAOBOM JESATEIBHOCTH B LEIAX
COXpPAHEHHUsI CBOEr0 3IO0pPOBbs M OKpPYKAKOLIEH IPUPOIHOU
CpElpl; Y4YUTBHIBATH OIIACHOCTb BO3JEHCTBUS HA JKHUBbBIE
OpraHM3Mbl  ONPEIENIEHHBIX BEIIECTB, IIOHUMas CMBICI
II0Ka3aTelsl PEAEIbHON JOIYCTUMOM KOHIIEHTPaLu1

-YMCHHUEC ITPOrHO3UPOBATH HG6J'Ial"OHpI/I${THI)Ie OKOJIOTMYCCKHE TOCTICACTBUSA NPEAITPUHUMACMBIX HeﬁCTBHI\/'I,

npeaoTBpaliaTh ux,

-yMETb COOJII0IaTh MTPaBHJIa SKOJIOTHYECKH L[EJIeCO00pa3HOro MOBECHMS IPH ITPOBEACHUH JIA0OOPATOPHBIX
paboTax, COXpaHEHHsI CBOETO 3/I0POBbsI U OKpYKaroIlel MPUPOJAHON Cpe/Ibl; YIUTHIBATh OMACHOCTh
BO3/ICIICTBUS Ha KUBbIE OPraHU3MbI OIIPEJIETICHHBIX BELIECTB.
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2. CTPYKTYPA U COJIEPXKAHME OBILIEOEPA30BATEJIBHOM

JUCLHATIVIMHBI « XUMUS»

2.1. O0beM IUCHUILJIMHBI U BUJBI Y4e0HO# padoThI

Buj yueOHoi1 padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 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. TemaTUUYECKMUM NN1aH U coaeprKaHue gUCLUNAUHDI «Xumua»

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. OcCHOBBI 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
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
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 1.8
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
K 1.8
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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
K 1.8
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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
IIK 1.8

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
IIK 1.8

Pazngea 6.

PacTBopsI
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Tema 6.1. OcHoBHOE coJiepKaHue OK 01
Tousarue o Teopernveckoe odyueHune OK 02
acTBOpPAX =
p p PactBopenne kak ¢usuko-xumuueckuil mporecc. PactBopsl. CrocoObl MPHUTOTOBIEHUS PACTBOPOB. OK 07
PactBopuMocTb. MaccoBas 11011 pacTBOpeHHOro BemiecTBa. CMBICT MOKazaTels MpPeesbHO I[IK 1.8
JOMyCTUMON KOHLIEHTPAIMH U €T0 UCIIOJIb30BAHNE B OIICHKE SKOJIOTHYECKOH 0€30MacHOCTH.
[IpaBuia 5KONOrMYECKU 1€71€cO00pa3HOro MOBEACHUS B OBITY W TPYIAOBOW ACSITENBHOCTH B LIEJSIX
COXPAHEHUS CBOETO 3JI0POBbS M OKPYXKAIOLIECH MPUPOIHOW CPENIbl; OMACHOCTh BO3JAECHCTBUS HA KUBbIC
OpraHu3Mbl OIIPE/ICTIECHHBIX BEILIECTB.
Pemenue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHui Ha PacTBOPBI, UCIIOJIb3yeMbIE B OBITOBOM U
IIPOU3BOJICTBEHHOM JESATEIBbHOCTH YEIOBEKa
Tema 6.2. OcHOBHOE cojiep:KaHue OK 01
ccnenoanne JlaGopaTopHble 3aHATHS OK 02
CBOMCTB PacTBOpPOB
p p JlaboparopHas padota «lIpuroroBieHue pacTBOPOB». OK 04
[TpuroroBneHre pacTBOPOB 33aHHON (MaccoBOM, %) KOHIEHTpaLUH (C NPaKTUKO-OPHUEHTUPOBAHHBIMU K 1.8
BOIIPOCaMHM) U OTIpeZieNIEHNE CPeibl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBIEHUE PACTBOPOB
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue MPUKJIAJIHOTO MOLYJIs1)
Paszpnen 7. Xumus B ObITY M IPOM3BOICTBEHHOMH 1eAATEJIbHOCTH YeJI0BeKa OK 01
Xumusi B OBITY U |OcHOBHOE cojlepiKaHue OK 02
MPOU3BOACTBEHHOMN
P a Teopernyeckoe o0yueHue OK 04
NEeATEILHOCTHU v v = OK 07
ertoBeKa Hogelimme 1ocTHXeHUs: XUMUYECKON HAyKd U XUMHUYECKON TeXHOJIOTUH. Poib Xxumun B obecnieueHun
q

HKOJIOTMUYECKOH, SJHEPreTUYEeCKON U MUIIeBOW 0€30MacHOCTH, pa3BUTUM MeTUIMHBL. [IpaBuiia nmoucka u
aHajuM3a XUMHYECKOW HHGOpMAIMM M3 pPa3IMYHbIX HCTOYHUKOB (HaydHas M Yy4yeOHO-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
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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 c. — ISBN 978-5-09-107222-8. — TekcT : 31eKTpoHHbI // JIaHb : 3JeKTpOHHO-
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-¢ u3a., 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 AHndunorenosa, M. B. Xumus : yaeOHHUK U TIPAKTUKYM JJISI CPETHETO

npodeccuonanbHoro oopasoanus / . B. Audunorenosa, A. B. badkos, B. A. ITonkos.
— 2-e u3M., ucnp. u gomn. — Mocksa : MU3narensctBo 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/ITCJ'ILHHJI JUTeparypa:

Ne i/ | Uctounmk

1 I'a6bpuensn, O. C. Xumus: 10-i kimacc: 6a30BbIid ypoBeHs : yueOnuk / O. C. I'abpuensy,
H. T'. Octpoymos, C. A. CnankoB. — 5-¢ u3a., crep. — Mocksa : [Ipocsemenue, 2023.
— 128 ¢. — ISBN 978-5-09-107222-8. — TekcT : 25eKTpoHHbI# // JIaHb : 3JIEKTPOHHO-
oubnmoteunas cucrema. — URL.: https://e.lanbook.com/book/335039

2 I'abpuensn, O. C. Xumusi: 11-if knacc: 6a30Bbiid ypoBeHb : yueOHuk / O. C. 'abpuensH,
N. T'. Octpoymos, C. A. CiagkoB. — 5-e u31., crep. — Mocksa : [Ipocsemenue, 2023.
— 127 c¢. — ISBN 978-5-09-103623-7. — TekcT : 37eKTpoHHbI // JIaHb : 3JIeKTPOHHO-
oubnuoreunas cucrema. — URL.: https://e.lanbook.com/book/335036

3 Andunorenosa, . B. Xumus : yaeOHUK U IPAKTUKYM JJISI CPETHETO
npodeccuonansHoro oopazosanus / M. B. Audunorenosa, A. B. babkos, B. A. Tlonkos.
— 2-e u3]1., uctp. u nor. — Mocksa : UzparensctBo FOpaiit, 2023. — 291 ¢. —
(ITpodeccuonanproe odpazosanue). — ISBN 978-5-534-11719-6. — Texker :
anexTpoHHsbid // OOpa3zoBarenbHas maatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513807
[Teproauueckre M3aaHUS:

No i/mt | Ictounmk

1 EctecTBeHHbIE 1 TEXHUYECKHE HAYKHU : HAayd. KypHan / 1. pea. A. 5. XaBkuH. — MockBa

00O "UzmatenberBo "Crytamk+", 2002 — .— Bexoaut 12 pa3 B rox. — ISBN

nevyatHol Bepcuun 1684 — 2626. — Tekcet : HEemocpeACTBEHHBIH.

2 [Tpupona: Hayu.-nmony:. xxypHan / yupeaurenu : PAH; Hayunslil 1 u3natensckuit eHTp

"Hayxa" PAH. — Mocksa : Hayunslii u usgarensckuii nenrp "Hayka" PAH, 1912 — —
Beixogur 12 pa3 B roa. — ISBN mneuatHoit Bepcum 0032-874X. — Tekct
HEINOCPEACTBEHHBIN.

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA
OBIIEOEPA3OBATEJBHOM JUCIHUATLINHBI

KoHntposib W oleHKa  pe3ylbTaToB  OO0y4Y€HUs  OCYIIECTBISAETCA

MpernoaaBaTCiIcMm B IIpoLecce IIPOBCACHUA IMPaKTHYCCKUX 3aHATUM n
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https://e.lanbook.com/book/335039
https://e.lanbook.com/book/335039

7abopaTopHbIX pPabOT, TECTUPOBAHUS, a TAKKE BBITIOJHEHUS OOYyJarOUTUMUCS

HHAWBUYAJIBbHBIX BaﬂaHHﬁ, IIPOCKTOB, HCCHCI[OB&HHﬁ. P€3YJ'II>TaTI>I 06y‘-ICHI/I}I
OoIIpCACIIA0T, YTO o6yqafoumec;{ JOJDKHBI 3HATb, IIOHUMATh U JCMOHCTPHUPOBATH

I10 3aBCPIICHUU U3YUCHUA JUCHUILIINHBI.

s popMupoBaHus, KOHTPOJS U OLEHKU PE3yJIbTaTOB OCBOCHHUS Y4eOHOM

AUCHUIIIIMHBI UCITOJIB3YCTCA CUCTCMA OLICHOYHBIX MepOHpHﬂTHﬁ, MpCACTaBJIATOIIAA

co00i KOMILJIEKC Y4YeOHBIX MEpONPHUATUH, COTNIACOBAaHHBIX C peE3ylbTaTaMu

oOyueHuss U C(HOPMYIHUPOBAHHBIX C YYETOM

dI'oC

pe3ynbTathl o aucuumivae) u ®I'OC CIIO.

COO (mpeameTHbIe

Ne

OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00yueHus

Tunbl OLIEHOYHBIX
MEpOIPUATHI

OcHOBHOE

COACPIKAaHUC

Pazgen 1. OcHOBEI
CTPOCHHSI BEIlIECTBA

®dopmynupoBaTh 6a30BbIE
MOHATHS U 3aKOHBI XUMUU

11

OK 01

CtpoeHue aToOMOB
XUMHYECKHUX 3JIEMEHTOB
Y IPUPOJIa XUMUYECKOM
CBSI3U

CocTaBniTh XUMHUYECKHE
(hopMyIIbI COeMHEHHI B
COOTBETCTBHUH CO
CTENEHBIO OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB,
MCXO/IA U3 BAJICHTHOCTU U
ANEKTPOOTPHULATETLHOCTU

1. Tect «CTpoeHue aToMOB
XUMHYECKHX 3JIEMEHTOB U
IpUPOJIa XUMHYECKOM
CBSI3U».

2. 3aayM Ha COCTaBJIEHUE
XUMUYECKHUX (HopmMyIT
JIBYXaTOMHBIX COETUHEHUN
(oxcuaoB, cynbhuaos,
TUAPUIOB U T.IL.).

3. 3agaHus Ha
HCIIOJIb30BaHUE
XUMHYECKON CUMBOIUKU U
Ha3BAHUU COEAUHEHHI 110
HOMEHKJIAType
MEXIYHAPOIHOTO COI03a
TEOPETUYECKON 1
MPUKITIATHON XUMUH U
TPUBUAIIbHBIX HA3BaHUU AJIs
COCTaBIICHUS] XUMUYECKUX
dbopMyI ABYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynb(pUaA0B, TUAPHUIIOB U
T.I.) U IPYTUX
HEOPTaHUYECKHUX
COEIMHEHUH OTJIEIbHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Iepuonnueckuii 3aK0H U
tabauna J[. 1.

XapakTepu3oBaTh
XUMHYECKHE IEMEHTHI B

1. Tect «Meramnunyeckue /
HEMETAIUTNUECKUE
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydeHus

Tunbl oleHOYHBIX
MEpOIPUATHI

Menneneena

COOTBCTCTBHUU C UX
IIOJIOKEHHEM B
MEePUOINYECKON CUCTEME
XAMHUYECKHX DJIEMEHTOB
J.. MenneneeBa

CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHYECKHX 3JIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
IIOJIOKCHUEM B
IIEPUOIUYECKON CUCTEME
XHMUYCCKHUX DJIEMECHTOB
J.1. MenneneeBay.

2. IIpakTuueckue 3aaHus
Ha YCTAHOBJICHUE CBSI3U
MEXAYy CTPOCHHEM aTOMOB
XHUMUYECKHX DJIEMCHTOB U
MEePUOIUYECKUM
W3MEHCHHEM CBOIICTB
XHUMUYECKHX DJIEMCHTOB U
UX COCIUHEHNHN B
COOTBETCTBHUH C
MTOJIOKEHUEM
Ilepuoauueckoii cucreme.
3. IIpakTuko-
OPUEHTHPOBAHHBIE
TEOPETUUYECKUE 3a1aHUS HA
XapaKTePU3ALHIO
XHUMUYECKHUX DJIEMCHTOB:
«Meramnnyeckue /
HEMETAIINYCCKUE
CBOICTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K DJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBHE C UX
AJICKTPOHHBIM CTPOCHUEM U
MIOJIOXKCHUEM B
NIEPUOIUYECKON CUCTEME
XHMUYECKHUX DJIEMESHTOB
J.11. MenneneeBay

Pazgen 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THUIIbI
XUMHYECKHUX PEaKIIHid

KonTtponbHas padora
«CTpoeHue BelecTBa u
XUMHYECKUE PEaKIIni»

2.1

OK 01

Tume XUMHYECKUX

CocTaBisaTh pcakuuu

1. 3amaun Ha cocTaBICHUE
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydeHus

Tunbl oleHOYHBIX
MEpOIPUATHI

OK 04

peakuuii

COCIMHEHMUS, PA3JIOKEHUS,
oOMeHa, 3aMeleHHS,
OKHCIIMTEIIBHO-
BOCCTaHOBHUTEJIbLHBIC
peakiuu

YPaBHEHUH PEAKLIUN:

— COeIMHEHMS], 3aMeILeHUS,
pa3ioxeHus1, o0OMeHa;

— OKUCJIMTENbHO-
BOCCTaHOBUTENIbHBIX
peaKUnii C HCIIOJIH30BAHUEM
METO/1a 3JIEKTPOHHOTO
Oananca.

2. 3agaun Ha pacyeT MaccChl
BEILIECTBA UM 00bEMaA
ra3oB 10 U3BECTHOMY
KOJINYECTBY BELIECTBA,
Macce Wi 00bEMY 0JIHOTO
U3 YYacCTBYIOIIUX B
pEaKLHH BELIECTB; PACUETHI
Mmacchl (00bEMa,
KOJIMYECTBA BEILIECTBA)
IPOAYKTOB PEAKIIUHU, €CITH
OJTHO U3 BEILECTB UMEET
IpUMeCH

2.2

DICKTPOIUTHYCCKAS
IUCCOLMAINS U UOHHBII
o0MeH

CocTaBisTh ypaBHCHHUSI
XUMHYECKHUX PEaKIIHH
MOHHOI'0 OOMeEHA C
ydacTHUEeM
HEOPTaHMYECKUX BEIICCTB

1. 3amanus Ha cocTaBJICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peakiumii ¢ yuactuem
KHCJIOT, OCHOBAaHUH 1
COJIEH, yCTAaHOBJICHUE
W3MEHEHUS KUCIIOTHOCTHU
cpenbl

2. JJaboparopHas paboTa
"THIIB XUMHYECKUX
peakuuit”

Paznen 3. Ctpoenue u
CBOMCTBA
HEOPTaHUYECKUX
BEIIECTB

I/ICCJ'IGJIOBaTB CTPOCHUC U
CBOMCTBA HEOPTaHUYCCKUX
BCIICCTB

KonTponpHas pabora
«CBolicTBa
HEOPraHUYECKUX BEIIECTBY
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydeHus

Tume! oLeHOYHBIX
MEpOIPUATHI

3.1

OK 01
I1K..

Knaccudukanus,
HOMEHKJIaTypa 1
CTPOCHHE
HEOPTaHHYECKUX
BEIIIECTB

Knaccudunuposarsb
HEOpraHUYeCcKHue
BEILIECTBA B COOTBETCTBUU
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (GOpMYIIbI UITN
COCTaBJICHHE XUMUYECKOU
(bopMyIbI HCXOS U3
HA3BaHUS BEIIECTBA 110
MEXKTYHapOAHON WU
TPUBHAIIBHOU
HOMEHKJIAType».

2. 3aauu Ha pacyer
MacCOBOH 1011 (MaccChl)
XUMHYECKOT0 AJIEMEHTa
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. lIpakTrueckue 3aqanus
10 KJIacCU(UKAIINH,
HOMEHKJIaType U
XUMHYECKUM (hopmyrnam
HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. IpakTuyeckue 3aaaHus
Ha OIlpe/ieJIeHHe
XUMHUYECKOH aKTUBHOCTH
BEIIICCTB B 3aBUCUMOCTHU
BUJIa XUMHUYICCKOU CBSI3U H
TUTIA KPUCTAJUTMYECKOM
peIIeTKH

3.2

OK 01
OK 02
I1K...

Du3NKO-XUMHYECKUE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

YcraHaBauBaTh
3aBUCHUMOCTH (PU3HUKO-
XHMHYECKHUX CBOHCTB
HEOPTaHWYECKUX BELIECTB
OT CTPOCHHSI aTOMOB H
MOJICKYJI, a TAK)KE THUTIA
KPHUCTAIUTNYECKOMN
pereTku

1. Tect «OcobeHHOCTH
XHMMHYECKHX CBOHCTB
OKCHJIOB, KHCJIOT,
OCHOBaHUH, aM(OTEPHBIX
TUJPOKCHUJIOB U COJICH».

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUH XUMHUYECKUX
peakIui ¢ yyacTUEM
MPOCTBHIX U CIOKHBIX
HEOPTraHWYECKHUX BEIECTB:
OKCHOB METaJIOB,
HEMETAIJIOB U aM(OTEPHBIX
DJIEMEHTOB;
HeOpFaHI/IT—IeCKI/IX KHCJIIOT,
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydeHus

Tunbl oleHOYHBIX
MEpOIPUATHI

OCHOBaHUU U aM()OTEPHBIX
THJPOKCHJIOB,
HEOPraHUYECKUX COJIEeH,
XapaKTEePHU3YIOIINX MX
CBOMCTBa M CLIOCOOBI
HOJTY4eHHUS.

3. IlpakTuxo-
OpPUEHTHUPOBAHHbBIE
TEOpEeTUYECKHE 3aaHus Ha
CBOMCTBa M MOJy4YEHHE
HEOPraHUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukanuys
HEOPraHHYECKUX
BEIIECTB

Hccnenosatb
KaueCTBEHHbBIC PEAKIIUU
HEOPraHUYECKUX BEIIECTB

1. IlpakTuko-
OPHUEHTHPOBAHHBIC 3aJaHUS
10 COCTaBJICHUIO
XUMUYECKUX PEaKIUi C
y4acTUEM HEOPTraHUIECKUX
BEIICCTB, UCIIOJIb3YEMBIX
JUTSL UX WICHTU(UKALINH.
2.Jlaboparopuas pabora:
“Unentuduxans
HEOPraHWYECKUX BELIECTB’

Paznen 4. Ctpoenue u
CBOMCTBA OPraHUYECKHUX
BELIECTB

I/ICCJ'IeJIOBaTB CTPOCHUC U
CBOMCTBA OpTraHUYC€CKUX
BCIICCTB

KonTtponbHas pabora
«CTpoeHue U CBOICTBA
OpPTaHUYECKUX BEILIECTB)»

4.1

OK 01
I1K...

Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX BEIICCTB

Knaccudunuponatsb
OpraHUYEeCKUe BEIECTBA B
COOTBETCTBHUH C UX
CTPOEHUEM

1. 3amanus Ha cocTaBlICHHUE
Ha3BaHUN OPraHUYECKUX
COE€IUHEHHH I10
TPUBHUAIBHOMN WU
MEXKTYHapOIHOMN
CHCTEMAaTHUECKOM
HOMEHKJIaType.

2. 3aaHus Ha cCOCTaBJICHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPraHUYECKUX BEIIECTB
OTJEIBHBIX KJIACCOB.

3. 3aauu Ha OmNpeaeIeHne
npocTteiiien GopmyIibl
OpPraHUYECKON MOJIEKYJIbI,
HCXOJISI U3 DIIEMEHTHOI'O
cocrasa (B %)
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydeHus

Tunbl oleHOYHBIX
MEpOIPUATHI

4.2

OK 01
OK 02
OK 04
I1K...

CBolicTBa OpraHUYECKUX
COCTUHEHUN

YcraHaBauBaTh
3aBUCUMOCTH (PU3HKO-
XHMHUYECKHX CBOWMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOCHHUSI MOJIEKYJI

1. 3agaHus Ha cOCTaBICHUE
YpaBHEHUN XUMUYECKUX
peakuuii ¢ yuactueM
OpPraHMYECKUX BEIIECTB Ha
OCHOBaHUU UX COCTaBa U
CTPOCHHUSI.

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX
peaKuuit,
WUTIOCTPUPYIOIINX
XUMHYECKHE CBOMCTBA C
y4eTOM MEXaHU3MOB
MPOTEKaHUS JaHHBIX
pEaKUUil U TeHETUYECKOU
CBSI3U OPTaHUYECKUX
BEII[ECTB Pa3HbBIX KJIACCOB.
3. PacuetHsble 3aa4u MO
YPaBHEHUSAM PEaKIuil C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.

4. JITaboparopnas paboTa
“IIpeBpamieHust
OpPTraHUYECKUX BEIIECTB MPHU
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04
I1K...

Wnentuduxanms
OpPTraHUYECKUX BEIECTB,
HUX 3HAYECHUE U
MIPUMEHEHHE B OBITOBOMA
Y MIPOU3BOJCTBEHHOMN
JIeSITEILHOCTH YeJIOBEKa

Uccnenosats
KAa4CCTBCHHBIC peaKHI/II/I
OpraHUYeCKuX
COEIUHEHHH OTIEIBLHBIX
KJ1aCCOB

1.IIpakTuko-
OPUEHTUPOBAHHBIE 3aJaHUS
10 COCTaBJIEHUIO
XUMHYECKHUX PEaKIHii C
y4acTUEM OPTaHUYECKUX
BEILIECTB, B T.4.
UCTIONB3YEMBIX IS KX
UICHTU(DHUKAIIMY B OBITY U
MPOMBIITUICHHOCTH.
2.JIaboparopnas paboTa:
“Unentuduxanus
OPraHUYECKUX COCTUHEHUHN
OTJIENbHBIX KJIACCOB”

Pazgen 5.
Kunernueckue n
TEPMOIMHAMUYECKHUE
3aKOHOMEPHOCTHU
MPOTEKAHUs

XapakTepu3oBaTh
BJIMSIHUE PA3JIMYHBIX
(hakTOpoB Ha paBHOBECHE
U CKOPOCTh XUMHUYECKHUX
peaKkuuit
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Tunbl oleHOYHBIX

Ne | OK/IIK | Monyns/Paznen/Tema Pesynbrar 00ydeHus .
MEPOIPUATHIHA
XMMHYECKUX PEaKIUi
5 |OKO0l CkopocTh XMMHUYECKUX | XapaKkTepu3oBaTh [IpakTuko-
OK 02 peakuuil. XMMUYECKOE |BJIMSHUE KOHLEHTPALUM  |OPUEHTUPOBAHHbBIC
IK... paBHOBECHE pearupyromux BEMECTB U |TEOPETUUECKHUE 3aITaHUS Ha
TEMIIEpaTypbl Ha CKOPOCTH [aHaIH3 (PaKTOPOB,
XUMUYECKUX PEeaKIuit BIIMSIOUINX HA U3MEHEHUE
XapaxkTepu3oBaTh CKOPOCTH XUMHUYECKOM
BIIMSTHUE U3MEHEHUS peakiuu. [IpakTrko-
KOHIICHTPAIIUU BEIIECTB, |OPHUEHTUPOBAHHbIC 3aJaHUS
peaxIuu cpebl u Ha MPUMEHEHUE MPUHIUIA
TeMIepaTypsbl Ha Jle-1llatense s
CMEILIEHNE XUMUYECKOTO |HAXO0KJIECHUS HAlpaBICHUS
paBHOBECHS CMEILIEHUS] PaBHOBECHUS
XUMHYECKON PEaKIUU U
aHaJIu3 (aKToOpoB,
BIIMSIIOUINX HA CMEILIEHUE
XUMHYECKOTO PaBHOBECHS
6 HccnenoBaTh HCTUHHBIE
Pasnen 6. PactBopsl pacTBOPHI € 33JIaHHBIMU
XapaKTEePUCTUKAMHU
6.1 |OK 01 ITonsatue o pactBopax  |Pasznuyars UCTUHHBIE 1. 3amaun Ha
OK 02 pacTBOPLI IIPUTOTOBJICHUE PACTBOPOB.
1K ... 2. IlpakTuko-
OpUEHTUPOBAHHBIE
pacueTHbIe 3a/1aHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM U
MIPOU3BOACTBEHHOMN
JESATEIbHOCTH YEJIOBEKA
6.2 |[OK 01 Uccnenosanue coiictB |HccnenoBatsh Gpusnko- JlaboparopHas paboTa
OK 04 pacTBOpOB XMMHYECKHE CBOMCTBA “IIpuroroBneHue
IIK ... HCTHUHHBIX pacTBOPOB pacTBOpoB”
Il | [IpodeccronanbHO-OpUEHTHPOBAHHOE COIEPKaHuUe (CoJiepKaHne MPUKIATHOTO MOTYJIS)
7 Pasnen 7. OrneHuBaTh MOCIEACTBUA |3ammTa Kekca (C ydeToM

Xumus B OBbITY U
MIPOU3BO/ICTBEHHOM
NeSITeIbHOCTH YeJIOBEKa

OBITOBOM U
MPOU3BOACTBEHHOMN
JIeATEIIFHOCTH YeI0BEKa C
MO3HUIAM SKOJIOTHUECKOM

Oymyeit
npodeccroHabHOI
JESTEIIbHOCTH)
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T
OK/TIIK | Monyns/Paznen/Tema Pesynbrar 00yueHus HIHBL OLCHOHHDIX

MEpOIPUATHI
0€30I1aCHOCTH
OK 01 Xumus B OBITY U OnenuBath nocnencteus |Keiic (¢ yuerom Oynyieit
OK 02 MPOU3BOJACTBEHHOMN OBITOBOH U npodeccuoHaTbHON
OK 04 JIEATEIIbHOCTH YEJIOBEKa (ITPOU3BOJICTBEHHOM JIESATETLHOCTH )
OK 07 eSITEILHOCTH YeoBeKa ¢ |Bo3MoskHBIE TEMBI KEHCOB:
IIK ... no3unuii sxojornueckoi |1. IloTemnenue kaumara u
0€e30I1acHOCTH BBICBOOOXKIIEHHE Ta30BBIX

THJIPATOB CO JTHA OKEaHa.
2. bynymue matepuansl ajs
aBWa-, MallluHO- U
pUOOPOCTPOCHUSI.

3. HoBble MaTepualibl yist
COJIHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PACTUTCIIBHBIX IPCIIapaToB
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