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OBILASI XAPAKTEPUCTUKA PABOYE MPOTPAMMbI YYEBHOM
JUCLMILITAHBI

1.1.MecTo 1MCHUIVIMHBI B CTPYKTYpe 00pa3oBaTeJIbHOM MPOrpaMMBbl:

Vuebnas mgucnmmumHa BJ[ 09, «Xumus»  sgBiasgercs  0a30BOM  TMCITUIIIIAHON
001e00pazoBaTebHON MOATOTOBKA  oOpa3oBaTenbHOM mporpammbl CIIO B cOOTBETCTBUU C
OI'OC CIIO no cneunansaocty 11.02.13 «TBeproTenpHas 3JE€KTPOHUKAY.

VYueOHas qucnurinaa udydaercs B 1, 2 cemectpax. OOnmit 00beM AUCIUTIITUHBI COCTABIISET
72 gaca.

Pabouas nporpamma paspaboraHa c¢ yderoM TpeOoBaHuii ®PI'OC cpenHero o061ero
obpazoBanus, PI'OC cpemHero mnpodeccuoHaTLHOTO 00pa3oBaHusA, MPOQeCCHOHATBHBIX
CTaHJapTOB 110 podeccuu U npoduiis NpodeccCHOHATBLHOT0 00pa30BaHNUsL.

1.2.lleb ocBOe HUS yueOHOI TMCIMIINHBI: GOPMUPOBAHKE Y O0OYJAIOIMXCSl TTPEACTaBICHHS

O XHUMHYECKOW COCTABJISIONICH €CTECTBEHHO - HAyJYHOW KAPTHHBI MHUPa KaK OCHOBBI
MPUHATUS PELICHUH B KU3HEHHBIX M MPOU3BOACTBEHHBIX CUTYAIUAX, OTBETCTBEHHOIO
MOBEJICHUS B IPUPOJHOM CpeEIe.

1.3.Ilnanupyemble pe3yJbTaThbl 0CBOEHHS JMCIHMILINHBI

[Inanupyemsie

pe3ynbTaThl

OCBOCHMH A

cootBeTcTBUU ¢ PI'OC CIIO 1 Ha ocaoBe PI'OC COO.

001e00pazoBaTeNbHON

IOUCHUIIIMHEL B

JucuumninHaa yyactByeT B (OPMHUPOBAHHUH CIEAYIOIMX KOMIIETEHIIMN 00pa30oBaTeNbHON

MPOTPaMMBI:
Ilnanupyembie pe3yJIbTAThI OCBOEHUS TUCIIUILTHHBI
OK /TIK 06 JAucuMiuinHapHble
B (mpeaMeTHBIE)
OK 1. B yactu TpynoBOro BocnuTaHus: | - BIAAETh CUCTEMON XMMHYECKU X
Beibupath - TOTOBHOCTH K TPYZly, OCO3HAHHE | 3HAHUU, KOTOPAsl BKIIFOYAET:
CrocoObl LIEHHOCTH OCHOBONOJIAraroume MOHSTUS
peleHus 3a1a4 MacTepcTBa, TPYNOIo0He; (XMMUYECKUH  DJIEMEHT, aToM,
npodeccuoHaTbHON |- TOTOBHOCTP K AaKTHBHOHM | DJIGKTpOHHAs
NEeSATEIbHOCTU JeSTEIbHOCTH o0omouka aroma, s-, p-, d-
MPUMEHUTEIBHO TEXHOJIOTUYECKON U COI[MAJIbHOM | AJIEKTPOHHBIE OPOUTATU aTOMOB,
K pa3InuHbIM HaIpaBJICHHOCTH, WOH, MOJEKYJIa, BaJCHTHOCTD,
KOHTEKCTaM. CIIOCOOHOCTD WHULIMUPOBATH, | ANEKTPOOTPULIATEIIBHOCTb,
MJIAHUPOBATh U CTENEHb OKUCIICHUS, XUMUYECKas
CaMOCTOSITENILHO BBINIOJHATH | CBS3b, MOJIb, MOJISIPHAs Macca,

TaKylo JesITeIbHOCTB;
- HHTEpeC K pasinyHbIM cdepam

MOJIIDHBI  00BEM, YIIIEPOTHBII
CKeJeT, (yHKIMOHaJIbHAS TPYIIa,

npodeccroHanbHON pajuKan, W30MepHUs, H30MEpHI,
NEeSITeITbHOCTH, TOMOJIOTHYECKUN PsIJl, TOMOJIOTH,
OBnajsieHue  YHUBEPCAIBHBIMH | YIIIEBOJOPOMBI,  KUCIOPOA- H
y4eOHBIMHI a30TCOJZIEp)Kalle  COEUHEHMUS,
M03HABATEIILHBIMH JICHCTBUSIMHU: | OMOJIOTHYECKU aAKTHBHBIC
- CaMOCTOSITEIBHO | BeIeCcTBa  (YIJICBOIBI,  KHPHI,
dopMynupoBath u OeIIKr ), MOHOMED,
aKTyaJTHu3UpOBaTh npobnemy, | moiamMmep, CTPYKTYpHOE 3BEHO,
paccMaTpuBarth ee BBICOKOMOJICKYJISIPHBIC
BCECTOPOHHE; COCJIMHEHUs], KpUCTaJNInyecKas




- YCTaHaBJIMBAaTb CYHICCTBGHHLIﬁ
IMpU3HAaK UJIA

OCHOBAaHMS JJIsI  CpPaBHEHHS,
KIacCU(UKANK U
0000IIIEHNS;

- OIPENIeNSITh 1[EH JeSITeIbHOCTH,
3aaBaTh MapaMeTpbl U KPUTEPUH
WX JIOCTH)KCHHS,

- BBIABJIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHS B
paccMaTpUBaCMBbIX SBJIICHHSIX;

- BHOCHUTb  KOPPEKTHUBH B
NEeSITeTbHOCTD, OIEHUBATh
COOTBETCTBUE pe3yNIbTaTOB
I[eJISIM, OIICHUBATh PUCKA
MOCJIEJICTBUH IeATEIbHOCTH;

- pa3BUBATh KpeaTuBHOE
MBIIIUICHUE TTPU PEIICHUN
YKU3HEHHBIX MPOOJIeM

0azoBbIe M CCIIEeIOBATEIBbCKUE
JICACTBHS:

- BJIAJCTh HaBBIKAMU y4eOHO-
M CCIIeIOBATENIbCKON U

MPOEKTHOM NesITeTbHOCTH,
HaBBIKAMU pa3pelicHUs

npooiem;

- BBISIBJISTD MPUINHHO-
CJIICACTBCHHBIC CBSA3U U
aKTyaJTM3UPOBATh 3aaady,

BBIJIBUTaTh TUIIOTE3Y €€
pELIEHUs], HAXOIUThb AapryMEHTBI
JUTSL TOKAa3aTeNIbCTBa
CBOMX YTBEPXKACHMH,
napaMmeTpsl U
KPUTEPUU PEILECHUS;

- aHAJIMW3UPOBATH MOJYYECHHBIE B
XOJIe pelIcHUs

3aa4n pe3yabTaThl, KPUTHYECKU
OLICHUBATh UX

JIOCTOBEPHOCTH, IPOTHO3UPOBATH
M3MEHEHHUE B

HOBBIX YCIIOBUSIX;

- YMETb IEPEHOCUTH 3HAHUS B
II03HABATEIbHYIO U

3a1aBaThb

PAKTUYECKYIO o0mactu
KHU3HCACATCIIBHOCTH,

- yMETh HHTETPUPOBATH 3HAHUS U3
pa3HbBIX

MpeMETHBIX 00JIacTe;

- BBIJABUIaTb HOBBIE  HJIEH,

npeajaratb OpUriHaJbHBIC
IMOJAXOAbl Y PCUHICHH

PCUICTKa, THUIIBI XUMHUYECCKU X
peakiuii (OKHCIUTEIBHO-
BOCCTaHOBUTEJbHBIE,
SHAOTEPMHUYECKHE,
HMOHHOTO O0OMEHa),
0a30BbIC JIOTMYECKHE JICHCTBUS:

IK30-H
peakiuu

pacTBop, 3JICKTPOJIUTHI,
HEJJICKTPOJIUTHI,
AJICKTPOTMTHYECKAS
JIUCCOIHAIINS, OKHCJINTEIIb,
BOCCTaHOBUTEIID, CKOpPOCTb
XUMHYECKOH peaKiuu,

XUMHUYECKOE paBHOBECHE), TEOPUH
U 3aKOHBI (TE€OpUsS XMMHYECKOTO
CTPOEHUSI OPraHUYECKUX

Benects A.M. bytnepoga,
TeopUs JJIEKTPOIMTUYECKOU
JUCCOLMALNY,  NEPUOJUYECKUN
3akoHn JI.M1. MennaeneeBa, 3aKoH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CHMBOJIMUECKAN SI3BIK  XHMHH,
(akToIOTMYECKUEe CBEICHUS O
CBOMCTBAX, COCTaBE, MOJIYYEHUH U
0e3omacHOM UCIIOJIb30BAHUHI
BOXHEHIIMX HEOPTraHWYECKUX U
OpPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN

NeSITeIbHOCTU YeJIOBEKa;

- YMETh BBISABIISTh XapaKTE€pPHbIE

MNpU3HAKA u B3aMMOCBA3b
HU3Y4YCHHBIX HOHﬂTHﬁ,
IIpUMCHATDb COOTBETCTBYIOIIU €

IIOHSATHS IIPYU OIIUCAHUU CTPOCHUS
U CBOMCTB HEOPraHUYECKUX H
OPraHMYECKMX BEIIECTB M HX
MIPEBPALLIECHU; BBISBIIATH

B3aUMOCBS3b XMMUUYECKUX 3HAHUN
C MOHATUSAMH U NIPEJICTaBICHUSIMU

Apyrux

€CTECTBEHHOHAYYHbIX
MPEIMETOB;

- YMETh HCII0JIb30BaTh
HanMEHOBaHU S XUMHUYECKH X
COCTUHCHUM

MEKTyHApOIHOTO Cor03a

TEOPETUYECKOM U TPUKIATHON
XMMHU U TPUBUAIIbHbBIE

Ha3BaHUSl BAXKHEUIIMX BEIIECTB
(oTuneH, alneTuseH, TIHIEepPHUH,

denom,




- CIIOCOOHOCTD UX MCIIOJIBE30BAHUI
B IIO3HABATEJILHOU U COLIMAILHON
MpaKTHKe

dopMabIeru /I, YKCYCHasI
KUCJIOTA, TIIMLMH, yrapHbIM Tras,
YITIEKHCIIBIH Tas,

aMMHaK,  TameHas  W3BECTb,
HeralieHass HW3BECTh, ITHTHEBAs
colia v IpYTuX),

COCTaBJISATh dopmybI

HCOPraHNMYCCKNX U OPraHnvCCKu X
BCHICCTB, YPABHCHUA
XUMHYCCKUX peaKL[Hﬁ, OOBSICHATH

170.4 CMBICI; MOJITBEPKAATH
XapaKTepHbIE

XMMHUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOLMMU
AKCIIEPUMEHTAMU 1

3aITH CSIMH ypaBHEHUI
XAMUYECKUX PEAKUHH;

- YMETh YCTaHABJIMBATh
MPUHAJIEKHOCTh HU3y4EHHBIX
HEOPraHUYECKUX U

OpraHU4YeCKUX BEIICCTB K
ONpEACICHHBIM KJ1accam Hu

rpymiam COG,Z[HHGHH?I,
XapaKTCpu3oBaTb HUX COCTaB U

BaKHEHW e CBOICTBA;
OTPENEIATh BUIBI

XUMHUYECKUX CBsI3el
(KoBaJIGHTHaA, HMOHHA,

MeTaJuTn4ecKasi, BOJAOPOIHAS),
THUTIBI KPUCTAUTMYSCKUX PEIIETOK
BEILICCTB; Kiaccu puImpoBaTh
XUMUYECKHIE

peaKIuu;

- chopMHUpOBATH MPEICTABICHUS:
0 XUMHYECKON COCTAaBIISIIOIICH
€CTECTBEHHOHAYYHOM  KAPTUHBI
MHUpa, POJIM XUMHUH B TO3HAHUU
SIBJICHU U
NPUPOIBI, B
MBIIIDIEH U u
JIUYHOCTH, €€
(GyHKIMOHATBPHONH TPaAaMOTHOCTH,

dopMUpOBaHUHU
KYJIBTYPBI

HEOOXOMUMOW  JJIsi  PEIICHUS
MPaKTHYECKUX
3a1a4 51 JYKOJIOTHYECKH

000CHOBAaHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO U

MIPUPOJIHOM CpEE;

- yMeTh MPOBOAUTH PACUYETHI IO
XUMUYECKUM dopmynam u
YpaBHCHHSIM XUMHUYECKH X




peakuuid €  UCHOJIb30BAHUEM
(¢r3HYeCKuX BEJIUYNH,
XapaKkTepu3ylolUMX BEIIECTBa C
KOJINYECTBEHHOU CTOPOHBI:
Macchl, 00beMa

(HOpMallbHBIE  YCIIOBHUSI) Ta30B,

KOJINYECTBA BEIIECTBA;
UCII0JIb30BATh CUCTEMHBbIE
XUMHUYECKHE 3HaHUS Ui
NPUHATUS peleHu i B
KOHKPETHBIX

AKHU3HEHHBIX CUTYaLUsIX,

CBA3aHHBIX C BCIICCTBAMHU MU HUX
MNPpUMCHCHUCM

OK 02.

Hcnons3oBars
COBPEMEHHBIE CPENICTBA
MOMCKa, aHaJI13a U
UHTEpIpeTaluu
uH(opManuu u
UH(pOpMAIIMOHHbIE
TEXHOJIOTUU IS
BBITIOJIHEHU A 3aj1a4
npodeccuoHaTbHOM
NesITeIbHOCTH.

B oOmacti I1EHHOCTH Hay4yHOTO
MMO3HAHHUS:

- c(hopMUPOBAHHOCTH
MHPOBO33PCHMUS,
COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd " 001IeCTBEHHOM
MPaKTUKH,
OCHOBaHHOTIO Ha
KyJIbTYD,
CrocoOCTBYIOIIETO
CBOEIo MecTa B
MOJIUKYITYPHOM MHDE;

- COBEPIICHCTBOBAHUE SI3bIKOBOM
W YUTATEIHLCKOM
KYJIbTYpPbI Kak
B3aUMOJICVCTBUS MEXKTY
JIOJIEMU U TIO3HAHHS MUPA;

- OCO3HAHUE LIEHHOCTU HAay4yHOU

M ajiore

OCO3HAaHHIO

cpenacTBa

JIeATCIBbHOCTH,
TOTOBHOCTH OCYIIECTBIISITh
MIPOEKTHYIO U

M CCIIEI0BATENBCKYIO
JIEATENbHOCTh WHIUBHUIYAJIBHO

U B IPYIIIIE;

OBrnanenue YHUBEPCaIbHBIMU
y4eOHBIMUI MMO3HaBaTEIILHBIMU
NEUCTBUSIMU:

paboTa ¢ nHpopManuei:
- BIIQJICTh HaBBIKAMHU MOITY4EHUS
uHpopMaIuu U3

HUCTOYHUKOB  pa3HbIX  THUIIOB,
CaMOCTOATENBHO
OCYILIECTBJISITH ~ TIOMCK, aHaJu3,
CHCTEMaTH3aIHIO U
UHTEpIpeTanuo  UHOOPMALUH

Pa3IHYHBIX BHJIOB U
dopM mpezncrapieHus;

- yMeThb  IJIaHUPOBaTh W
BBITIOJIHATH XUMHUYECKH I
AKCIEPUMEHT (IIPEBPALLECHU S
OpPraHMYeCKMX  BELIECTB  IIpH
HarpeBaHuM, MOJlydeHUE HTHUJICHA
U U3y4EHUE €T0

CBOMCTB, KaYECTBEHHbIE PEAKIUU
Ha aJIbAETUIBI, Kpaxmai,
YKCYCHYIO KHCIIOTY;
JIeHaTyparus 0enkoB IpH
HarpeBaHuM, I[BETHbIE pPEAKIIUU
O€NKOB; NPOBOAUTH  PEaKLHH
MOHHOTO OOMEHa, ONpenessTh
Cpeny BOJHBIX — PacTBOpPOB,
KaueCTBEHHbIE  peakuMH  Ha
cynbdar-, kapOOHAT- M XJIOPUI-
aHUOHBI, HA KATUOH

aMMOHUS; peuaThb
OKCIIEPUMEHTAIIBHBIE 3aJaud 110
temaM "Metambl" u
"Hemertamibl") B COOTBETCTBUU C

npaBUIaMHU TEXHUKH
0€30MacHOCTH MPU
oOpalieHUU C BEIIECTBAMHU U

Jab0paTOPHBIM  000PYIOBAHUEM;
MPEACTaBIATh

pe3yNbTaThl XUMHYECKOT'O
JKCIEpUMEHTa B (opme 3amucu
YPaBHECHUU

COOTBETCTBYIOLIMX pEaKUui U
dopMynmupoBaTh  BBIBOJBI  Ha
OCHOBE ITHX

pE3YIIBTaTOB;

- YMETh aHaJIU3UPOBATh
XUMHYECKYIO nHpOpPMAIIHIO,

MMOJIY4aeMYIO U3 PA3HBIX




- CO3/1aBaTh TEKCTHI B PA3IMYHBIX
dopmarax ¢ ydeTom

Ha3HaueHUus UHPOpMAIUU |
L[€JIEBOY ayIUTOPUH,

BBIOMpas ONTHUMAIbHYIO GOpMY
MPEICTaBICHUS U BU3yaIHU3alluu;
- OUEHHUBATh JIOCTOBEPHOCTb,
JCTUTUMHOCTh HH(MOPMAIIHH, ¢

COOTBETCTBHE  NPAaBOBBIM |
MOpPAITBHO-3THYECKUM HOpPMaM;

- W CIIOh30BaTh cpeacTBa
WHGPOPMAITMOHHBIX U
KOMMYHHKaIITHOHHBIX TEXHOJIOTU I
B PEIICHUU

KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpraHM3AIMOHHBIX  33aJa4  C
co0nroieHueM

TpebOBaHU SPTOHOMUKH,
TEXHUKH 0€30IaCHOCTH,
TUTHEHBI, pecypcocOepekeHus,
MIPABOBBIX H

ATHYECKHX HOPM, HOpM
uH(opMaInOHHON
0e30MacHOCTH;

- BIIA/ICTh HaBbIKAMHU

pacro3HaBaHUs U 3alTHI
uHpopMaruu, uHQGOpPMaIMOHHOMI
0€30MacHOCTH

HMCTOYHUKOB (CPEICTB MacCOBOM
uHpopmanuu, cerb MHTepHET U
fpyrue);

- BJIaJC€Th OCHOBHBIMHM MCTOAaMM
Hay4YHOIO IIO3HAHMS BEILECTB U
XUMHUYECKUX

SIBJICHU I (HabOmroieHuMeE,
M3MepeHue, IKCIICPUMECHT,
MOJCIIMPOBAHUE);

- yMETh MPOBOJUTH PACUETHI IO
XUMUYECKUM dopmynam U
YpaBHEHHUSIM

XUMHUYECKIX peaxuuit c
UCIOJIB30BAaHNEM  (PU3UYECKH X
BCIIMYMH,

XapaKTepU3yIONMX BEIeCTBA C
KOJIMYECTBEHHOMN CTOPOHBI:

Macchl, 00beMa
(HOpMasbHBIE YCJIOBHS) Ta30B,
KOJIMYEeCTBA BEILIECTBA;
M CIIOTh30BATh
CUCTCMHBIC XUMHUYCCKHNEC 3HAHUA

JUIs ~ TPUHSTHS  peIleHHd B
KOHKPETHBIX
KHU3HCHHBIX CUTYaITUsIX,

CBA3aHHBIX C BCIICCTBAMHU U HX
MNPpUMCHCHUEM

JMYHOCTH;
OK 04. - TOTOBHOCTb K CaMOpPa3BUTHIO, | -  YMETb IUIAaHUPOBaTh |
O ddexruBHO CaMOCTOSITENbHOCTH BBINIOJIHATh XUMHUYECKH I
B3alMO/JIEIICTBOBATh U | U CAMOOIIPEACICHUIO; HKCTIEPUMEHT (TIpeBpalleHus
paboTath -OBJIAJICHNEC HaBBIKAMH Y4eOHO- | OPTaHMYECKHX  BEIIECTB  IIPH
B KOJUIEKTHBE U U CCIIEI0BATENBCKOM, HarpeBaHuy, MOJlydeHUE HTHUIICHA
KOMaH/IE. IIPOEKTHOMN u COLMAJIBHON | U U3y4YEHUE €TI0
NESITEbHOCTH CBOICTB, KAUECTBEHHBIE PEAKIUU
OBnaseHue  YHUBEPCAIbHBIMHU | Ha QJIBAETUIBI, Kpaxmai,
KOMMYHHUKAaTHBHBIMU YKCYCHYIO KHUCJIOTY;
JNEUCTBUSMU: JeHaTypanus 0emKoB npu

0) coBMeCTHasl JACSTEIbHOCTb:

- TIOHMMaTh MW HCIIOJB30BaTh
MpEUMYILEeCTBa

KOMaH/IHOM W WHJIWBUAYAIbHON
paboTHI;

- ONPUHUMATh LEIU COBMECTHOU
JICSITCIBLHOCTH,

OpPTaHU30BBIBATH H
KOOPJIMHUPOBATh JCHCTBUSA 1O €€
JOCTHIKCHHUIO: COCTaBIIATL IIJIaH
JICNCTBUM,

HaI’peBaHI/II/I, IIBCTHBIC peaKIII/II/I
OEJIKOB; TPOBONTH

peakuuu  MOHHOro  oOMeHa,
ONpENeNATh  CpPeay  BOIHBIX
pacTBOpoOB,

KaueCTBEHHbIE  peakuMH  Ha

cynbdar-, kapOOHAT- M XJIOPUI-
AHWOHBI, HAa KATHOH
aMMOHUS; peuatb
HKCIIEPUMEHTAJIbHBIE 3aJaudl I10
temaM "Metamibl" u




pacrpesiensaTe podu € y4eTOM
MHEHUU Y4aCTHUKOB
o0CyXI1aTh
COBMECTHOM paboThI;
- KOOPIMHHUPOBATh M BBIOJIHSATH
paboTy B YCIOBUSIX

pe3ynbTaThl

peanbHOrOo,  BUPTYalIbHOTO U
KOMOMHHUPOBAHHOIO
B3aMOJICHCTBHS,;

- OCYHIECTBJSATH  MO3UTHUBHOE
CTpaTEeTUYECKOe

MOBEIECHNE B Pa3TUYHBIX

CUTYaLlUsIX, TPOSBIIATD
TBOPYECTBO U BOOOpakeHUE, OBITH
WHUIHATABHBIM

OBnaneHue YHUBEPCAIbHBIMU
PETYJISTUBHBIMU
NIEUCTBUSIMU:

I) TpuUHATHE ce0sd H JAPYrux
JOJEN:

- IpUHUMATb  MOTUBBl W
apryMEHThI IPYTUX JOJEH

npu aHaim3e pe3yabTaToB
NESITEBHOCTH;

- IPU3HABATh CBOE MIPABO M IIPABO
JIPYrUX J0JIeH Ha

OIIMOKH;

- pa3BHUBaThH CIIOCOOHOCTH
IMOHUMAaTb MUP C IMTO3UITUN
JPYroro 4YeJOBEKa;

"Hemetamnel") B COOTBETCTBUHU C

paBHJIAMA TEXHUKA
0€30MacHOCTH MPU
oOpalieHUu C BEIIECTBAMU H

a00paTOPHBIM 000PY/IOBAHUEM;
MPEACTaBIATH

pe3yabTaThI XUMHUYECKOT'O
JKCIEpUMEHTa B (opme 3amucu
YpaBHEHU

COOTBETCTBYIOUMX peakuuii Hu
dopMynupoBaTh  BBIBOJBI  Ha
OCHOBE 3THUX

pe3yabTaToB

OK 07.
CoxeiicTBOBaThH
COXpaHEHUIO
OKpY)KAIOLIEH  Cpenpl,
pecypcocOepeKeHHIO,
MPUMEHSATH 3HAaHUS 00
W3MEHCHHU KIMMaTa,
MPUHIIATIBI
OepeKITMBOTO
MPOU3BOICTBA,
3hheKTHBHO
JNIECTBOBATE B
Ype3BhIUANHBIX
CUTYaITUSIX.

B obOmactm  3KOIOTHYECKOTO
BOCIIMTaHHUS:

- c(hopMUPOBAHHOCTh
JKOJIOTUUYECKOUN KYJIBTYpBHI,
MNOHUMaHHUE BIUSHUS COLUAIBHO-
9KOHOMUYECKHX

IIPOLIECCOB Ha COCTOSIHME
MPUPOJIHON U COLIUATBHOMN

Cpenbl, OCO3HaHUE TI0OATBFHOTO
Xapakrepa

AKOJIOTHYECKUX TTPoOIIeM;

- IJIAHUPOBAHUE u
OCYIIECTBIICHUE JCHCTBUI B
OKpY)Kalolllel cpelie Ha OCHOBE
3HAHUS LIeJen
YCTOWYHMBOTO
YeJI0BEYECTBA,;
AKTUBHOE HEIpUITHE IECHCTBUH,
MPUHOCSILIMX Bpe.

OKpY)KaIoILIEH CpeJe;

- yMEHue  MPOrHO3UPOBAThH
HeOJlaronpusiTHbIC

pa3BUTUA

chopMupOBaTh MPEACTABICHUS: O
XUMHYECKON COCTABJISIOLIEH
€CTECTBEHHOHAYYHOM  KapTHUHBI
MHUpa, POJIM XUMHUH B MO3HAHUU
SIBJICHU U MIPUPO/IBI, B
(GOpMUPOBAaHUM  MBIIUICHUS |
KYJIBTYPBI JUYHOCTH, ee
(YHKIIMOHAJIBFHON TPaMOTHOCTH,
HEOOXOMUMON  JUIsi  pelleHUs
MPAKTHIECKUX 3ama4 u
HKOJIOTUYECKH  0OOCHOBAHHOIO
OTHOIUICHUS K CBOEMY 3/10POBbBIO U
MIPUPOJIHOM CpeE;

- yMeTb CoONIOAaTh IpaBuUja
AKOJIOTHYECKU  11€71€ecOo00pa3Horo
MOBEJCHUs B OBITY M TPYAOBOM
JESITEIbHOCTU B eJISIX
COXpaHEHUs CBOETO 370POBbs U
OKPYKAIOLIEH MPUPOIHOMN Cpebl;

YUUTHIBATH OIacHOCTb
BO3JEUCTBUA Ha JKUBBIE
OpraHU3Mbl ONpEICICHHBIX
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JKOJIOTUYECKUE
IPEANPUHUMACMBIX
JIENCTBUH, IPEIOTBPALATH UX;

- pacumpeHue OIbITa
JESTEIbHOCTU YKOJIOTHYECKOU
HaIlpaBJIECHHOCTH;

- OBJIQZICHWE HABBIKAMU Yy4eOHO-
HCCIIEIOBATEIIBCKOM,
MPOEKTHOM u
JIESTEIIBHOCTH.

MMOCICACTBUA

COILIMAJILH O

BCIIECTB,

IIOHHUMada
I10Ka3aTcisAa HPCHCHBHOﬁ
HOHYCTHMOﬁ KOHICHTpaluu.

CMBICJI

1. CTPYKTYPA U COAEPXKAHUE YYEBHOHN JUCHHUILIUHBI

2.1. OFBEM JJUCIATIJIMHBI M BUJIbl YYEBFHOM PABOTHI

Bun yaeGHOI paboThI O6beMm B CemecTpbl

yacax 1 2

O6bem 00pa30BaTENIbHOM MPOrpaMMBbI 72 36 36

T CIMTUIAHBI

B Tom uncne:

OCHOBHOE cojiepKaHue 64 32 32

B Tom uncne:

TEOopeTHYecKoe 00ydUeHHe 30 15 15

MPAKTUYECKUE 3AHSATUS 24 12 12

J1a00paTOPHBIC 3aHATHS 10 5 5

[IpodeccruonanbHO-OpUEHTUPOBAHHOE 6 3 3

coJiepkaHue (coaep kaHue MPUKIATHOrO

MOJIYJIST)

B ToMm yncie:

TEOPETHYECKOE 00yUYeHHE 2 1 1

MPAKTUYECKUE 3aAHSATHUS 4 2 2

[IpomexxyrouHast arrectanus (3a4er) 2 1 1

2.2. TEMATUYECKHWI TVIAH Y COAEPXKAHUE JTUCIUATLIAHBI

HaumeHoBaHue Copep:xanue yueOHOro MmarepuaJia Oobem Dopmupyem
pasieJioB M TeM (ocHOBHOE U NpPodeCcCCHOHATBHO- 4acoB ble
OpPHEHTHPOBAHHOE), JIA00PAaTOPHbIE KOMIIEe Te HIIUM
U MPaKTH4eCKue 3aHATHS,
NPUKJIATHON MOAYJIb
(mpu HATMYMM)
1 2 3 4

OcHoBHOE coep:KaH 64
Paznen 1. OcHOBBI CTpOEHU S BEILIECTBA 6
Tema 1.1. OCHOBHOE coiepKaHUe 4 0K 01
CrpoeHue aToMOB Teopetndeckoe oOydeHmne 2




XUMHYECKUX
9JIEMEHTOB U
npuponaa
XUMHUYCCKOM
CBs3U

CoBpeMeHHass  Mojzelb  CTPOEHUS
aromMa. CHMBOJIHYECKUN S3BIK XUMHUH.
XUMUYECKUH 3JIEMEHT. DJIEKTPOHHAs
KOH(uTyparus aToMma.
Knaccuduramus XUMHYECKH X
2JIEMEHTOB). BajieHTHBIC 3JICKTPOHBI.
BanentHoCcTh. DileKTpoHHAs MpUpOAA
XUMHAYCCKOM CBSI3H.
DJEKTPOOTPUILIATEILHOCTh. Bubl
XAMUYECKOW CBsi3U  (KOBAJICHTHAA,
WOHHAs, MeTAJITUYECKasi, BOJOPOIHAs)
1 CIIOCcOOBI ¢ 00pa3oBaHUS

IIpakruueckue 3aHATUS

Pemenne 3amanuii Ha MCIOJIB30BaHUE
XUMHYECKON CHUMBOJIMKA M Ha3BaHUM
COEAMHEHUM 110 HOMEHKIIATYpe
MEKTyHapOIHOTO coro3a
TEOPETUUECKON U NMPUKIATHON XUMUU
W TPUBUAIBHBIX Ha3BaHUM  JUIs
COCTaBJICHUSA

XUMUYECKUX (OPMYNT JBYXaTOMHBIX
COCIUHEHUI (OKCHUIIOB, CYIb(UIOB,
THAPUJIOB U T.I1.) U IPYTUX
HEOPraHUYECKUX COeTMHEHUN
OTACIBHBIX KIIACCOB.

[IpakTnyeckue 3a1aHuUs Ha
YCTaHOBJICHUE CBSI3U MEXKTY
CTPOCHHEM  aTOMOB  XUMHYECKH X
3JIEMEHTOB U

MEPUOANYECKUM U3MEHEHUEM CBOWCTB
XMMUYECKHX  DJIEMGHTOB M HX
CO€IUHEHUI B COOTBETCTBUHU C
MOJIOKECHUEM [lepnonnueckoit
CHCTEMBI.

Tema 1.2.
[lepnonnueckuii
3aKOH U Tadimna
JI.. MenneneeBa

OcHOBHOE coiep)KaHNe

HpaKTI/I‘{eCKI/Ie 3aHATHA

\S)

[lepronuueckasi cucTeMa XUMHUYECKH X
3JIEMEHTOB J.N. Meuneneena.
DusngecKuii CMbICIT

Ilepnonnueckoro 3aKOHa J.N.
Menneneena. 3aKOHOMEPHOCTH
W3MEHCHUS CBOHCTB XUMUUECKUX
AJIEMEHTOB, 00pazyeMbIX UMH
MPOCTBIX W CJOXHBIX BEIIECTB B
COOTBETCTBUU c MMOJIOKEHHEM
XUMHYECKOIO DJIEMCHTA B
Ilepnonnueckoin CUcCTEME.
MupoBo33peHUeckoe W Hay4YHOE
3HadyeHue [lepuoanueckoro

OK 01
OK 02




3akoHa [[.M. MenneneeBa. [Iporaossl
.M. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX DIIEMEHTOB.

Pemenue IIPaKTUKO-
OPUCHTUPOBAHHBIX  TEOPETHYECCKUX
3aMaHui Ha XapaKTepu3aIuio
XUMHYCCKUX

3JIEMEHTOB «MeTamnJecKue /
HEMETAUIMYECKHE CBOMCTBA,
AIEKTPOOTPULIATEIBHOCTD
XUMHYECKUX

DJIEMEHTOB B COOTBETCTBHH C HX
AIEKTPOHHBIM CTpOEHUEM u

MOJIO)KEHUEM B IEPUOJUYECKOU
cucreMe

XUMHYECKUX 3JIEMEHTOB JI.H.
MeHn neneeBay
Paznen 2. Xumnueckue peakuuu 10
Tema 2.1. Tunsl OcHOBHOE coziep)KaHNe 4 OK 01
XUMHHCCKHX Teoperuyeckoe oOydeHHe 2
PCaKIH Knaccudukanms v TUTTBI XUMUYECKH X 2
peakiuii C yuaCTueM HEOPTraHUYECKUX
BemiecTB. CocTaBiieHUE
YPaBHEHUM peakuuil COCTUHEHHS,
pa3IoKeHMs, 3aMeIlCHUs, OOMEHa, B
TOM  4YHMCJI€ pPEAaKUUHd  TOpPEHMS,
OKHUCIICHUS -
BOCCTaHOBJICHUSI.
YpaBHeHus OKHUCJICHUSI-
BOCCTAHOBJICHHUSI. CrerneHb
OKHCJICHHSL. OxucnuTenb "
BOCCTaHOBUTEIIb.
CocraBnenue u yYpaBHHUBaHUE
OKHCITUTEIIBHO - BOCCTAaHOBHUTEIBHBIX
peaKuii METOJIOM BJIEKTPOHHOTO
OaJytaHca. OKUCIUTENBHO -
BOCCTAaHOBUTEIBHBIE  pEaKIUM B
MpUpoJIe, MPOM3BOJICTBEHHBIX
npoleccax u
JKU3HEACITEIbHOCTH OPTraHN3MOB
[IpakTuueckue 3aHATUS 2
KonndecTBeHHbIE  OTHOIICGHHS B 2

xuMuHd. OCHOBHBIE KOJIMYECTBECHHBIC
3aKOHbl B XUMHU U pacyersl IO
YPaBHEHUSIM XUMHUUYECKUX PEaKIUMU.
Monp xak eauHHIA KOJIMYECTBA
BelecTBa. MosipHass mMacca. 3aKOHBI
COXpaHEHUs MacChl U SHEPIUU. 3aKOH
ABorazpo. MonsipHbIii 00beM ra3os.
OTHOCHUTENbHAs IIOTHOCTh Ta30B.
Pacuersl 10 ypaBHEHMSIM XUMHYECKU X




peaKuuii C HCIOJB30BAaHUEM MAacChl,
obbeMa (HOpMaIbHBIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA

Tema 2.2. OCHOBHOE cOofIep)KaHUE 4 OK 01
DJIEKTPONHTHYECKAs Teopernueckoe 00ydeHMe 2 OK 04
Aucconuats u Teopus BIIEKTPOJIM TUUECKOU 2
HOHHBIi 0bMeH mucconnanuu. VoHBI. DIEKTPOIUTHI,

HEIJICKTPOJIUTEL. Peakiuu HMOHHOTO

oOmeHa. CocraBieHue  peaxiui

MOHHOTO OOMEHa MyTEM COCTaBJICHUSA

WX TOJTHBIX M COKPAIICHHBIX MOHHBIX

YpaBHEHUI. KucinotHo-ocHOBHBIE

peakuuu. 3aJaHusi Ha COCTaBIICHUE

VOHHBIX pEaKLU U

JlaBoparopHble 3aHATHS 2

JlaboparopHast pabota “Tursl 2

XAMHYCCKUX PEAKITU’.

HccnenoBanue TUMOB (11O COCTaBY U

KOJIMYECTBY HCXOJIHBIX u

o0Opazyromnmmxcst BEIIIECTB) u

MIPU3HAKOB

XUMUYECKUX peakuui. IIpoBenenue

peaxuuit HOHHOTO oOMeHa,

orpeesieHne CpeIbI BOJTHBIX

pPacTBOPOB.

3amaHusi Ha COCTaBIICHHME WOHHBIX

peaxuuii
KonTponpHas CtpoeHue BelecTBa U XMMUYECKUE 2
pabora 1 peaxkuuu
Paznmen 3. CtpoeHue u CBOWCTBA 16

HEOPTraHMYECKUX BEIIECTB
Tema 3.1. OCHOBHOE cofiepKaHUEe 4 OK 01
Knaccndukarms, Teopernueckoe oOyyeHue 2 OK 02
HOMCHKIIATYpa 1 [IpeaMeT HEOpPraHWYEeCKOH XUMHH. 2
CTpOCHUC Knaccudukanuss ~ HEOPraHMYECKHUX
HEOPraHHHCCKIX BelecTB. [IpocTeie U c0KHbBIE
BCILICCTB BEIecTBa. OCHOBHBIE  KIAacCHl

CIIOKHBIX BEILIECTB (oxcuapl,

THIPOKCHUTBI, KUCJIOTHI, COTN).

B3anmocBs13b HEOPraHUYECKUX

BEILECTB.  ArperaTHble  COCTOSHUSA

BEIIECTBA. Kpucrammuueckue  u

amMop(HbIE BEIIeCTBA.

TUnbl  KPUCTAIIMYECKUX  PEIIETOK
(aTomMHas, MOIEKyNIsApHasi, HWOHHAas,
MeTalInueckKas). 3aBUCUMOCTb
(¢u3MYecKuX CBOWCTB BeEIIECTBA OT
TUNA KPUCTAUIMYECKOM  PEHICTKHU.
3aBUCUMOCTb XUMHYECKOU
aKTUBHOCTM  BEIIECTB  OT  BHUJA
XUMHUYECKON CBSI3U " THMNA
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KPUCTAJUINYECKON PELIETKH .
ITpyurHbl MHOTOOOpa3Hsl BEIIECTB

IIpakruueckue 3aHATUS

Homenknarypa HEOPTraHUYECKUX
BELLECTB: Ha3BaHHUE BELIECTBA MCXOIS
U3 UX XUMAYECKOH (HOpMYITBI HITH
COCTaBJICHHE XUMUYECKOH (opMyIbl
UCXONs U3 Ha3BaHUs BEILIECTBA 10
mexayHapogHoit (MIOITAK) nnun
TPUBHATBHON HOMEHKIIATYPE.
Pemenue npakTu4eckux 3aJaHUN 110
KIacCU(pUKallMK, HOMEHKIAType |
XUMUUYECKUM (popMynam
HEOPraHUYECKUX BEILECTB Pa3IUYHBIX
KJIacCOB (YrapHbIA Tra3, YIICKHCIIBIN
ras3, aMMHaK, raiieHas U3BecCTb,
HeralleHasi U3BeCTh, IUThEBAs COAa U
JIpYruX): Ha3plBaTh M  COCTABJIATh
(opMyIbl XUMHUYECKUX BEIIECTB,
ONpENENATh  NPUHAMICKHOCTh K
KJ1accy.

HcTounuku XUMHUYECKOU
uHpopmaruu  (CpEACTB  MacCOBOK
uHpopmanuu, cerb UHTepHeT U
npyrue). [louck

uHpopmaruu o Ha3BaHUAM,
UIeHTU QUKATOPaM, CTPYKTYpHBIM
dopmynam

Tema 3.2. ®usuko -
XUMHUYECKHE
CBOICTBA
HEOPraHUYECKUX
BCIICCTB

OcHOBHOE coziep)KaHHe

Teoperndeckoe oOydeHue

Metamel. OOume ¢u3nyeckue u
XAMUYECKHE CBOICTBA METAJLJIOB.
CrocoObl  TIONydeHUs.  3Ha4YCHUE
METaJVIOB U HEMETAJIOB B MPUPOC U
KU3HENCATCIIPHOCTH ~ YeJOBEeKa U
opranusmos. Koppo3sus meramios:
BHJIbI KOPPO3WH, CIOCOOBI 3allUThI
METaJNIOB OT KOPPO3HUH

Hemeramnel. Ob6ume d¢usnueckue u
XAMHYECKHE CBOWCTBA HEMETAJUIOB.
TunuyHbIie CBOMCTBA HEMETAIIJIOB

IV-VII rtpynn. Krnaccudukanus u
HOMEHKJIAaTypa COEMHEHUN
HEMETAJJIOB. Kpyroopotsl
OMOTEHHBIX PJIEMEHTOB B IPUPOJIC

XUMHYECKHME CBOMCTBA OCHOBHBIX
KJIaCCOB HEOPraHWYECKUX BEILECTB
(OKCHI0B, TUIPOKCUIOB, KUCIIOT,

coleil U ap.). 3aKOHOMEPHOCTH B
W3MEHCHUH CBOICTB MPOCTHIX
BEILIECTB, BOJIOPOJHBIX COEIMHEHU,

OK 01
OK 02
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BBICHIMX OKCUI0B U THAPOKCUI0B

IIpakruueckue 3aHATUS

CocraBJiieHUE YpaBHEHUH XUMUUYECKUX
peakiuii C ydacTUeM MpPOCThIX H
CJIO’KHBIX HEOPTaHUYECKUX BEIIECTB:
METAJJIOB ¥ HEMETANIOB; OKCHJIOB
METaJIJIOB, HEMETaJIOB u
aM(pOTEePHBIX 3JIEMEHTOB;
HEOPTraHUYECKUX

KUCJIOT, OCHOBAaHMW M aM(OTEPHBIX
TUAPOKCUJIOB; HEOpPraHMU4eCKUX
coJen, XapaKTePU3YIOIX 1704
CBOIICTBA.

Pemenue MPaKTUKO-
OPUEHTUPOBAHHBIX  TEOPETHUECKUX
3aJaHUM  Ha  CBOKMCTBAa, COCTaB,
MOJTY4YEHHUE U

Oe3omacHoe HCITOJIb30BaHUE
BOKHENIIMX HEOPraHUYECKUX
BEIIECTB B OBITY W MPAKTHUYECKOU
JIeATEIbHOCTH

YeJI0BeKa

Tema 3.3.
Wnentudukamus
HEOPTaHUIECKUX
BEIIECTB

OcHOBHOE COJACPIKAHHUC

JlaGopaTopHblie 3aHATHS

\S)

JlaboparopHast pabota
«neHTurUKanuss  HEOPraHUICCKUX
BEILECTBY, peleHue
OKCIIEPUMEHTANBHBIX  3a]ad no
XUMUYECKMM CBOMCTBAM METAJJIOB U
HEMETAaJIJIOB, 110

pacrlo3HaBaHUID U MOJYYCHUIO
COCAMHEHHI METaNIOB M HEMETAIIJIOB.
Unentudukanms HEOPraHUYECKUX
BEIICCTB C HCIOJBb30BAaHUEM HX
(M3HKO-XUMHUYECKUX CBOMCTB,
XapaKTEePHBIX KAYECTBCHHBIX PEAKIHH.
KauecTBeHHbIe peakiiuu Ha cynbdaTt-,
KapOOHAT- M XJIOPUJ-aHHOHBI, Ha
KaTHOH aMMOHWUS

OK 01
OK 02
OK 04

KonTponsHas padota 2

CaoiicTBa HCOPIraHUYCCKNX BCIICCTB

Paznen 4.

CtpoeHue u CBONCTBAa OpPraHMYECKUX
BEIIIECTB

24

Tema 4.1.
Kitaccuuranms,
CTPOCHHE U
HOMEHKIIaTypa
OpPraHUYECKHIX
BEIIECTB

OcHOBHOE coiep)KaHNe

Teopernueckoe oOyueHHe

N

[losiBieHne u pa3BUTHE OPraHMYECKON
XMMHM ~ Kak  Hayku.  [Ipemmer
opraHuyecko xumuu. Mecto u
3HAYEHHE OPraHuYeCKOM XUMHUHU B
CHUCTEME €CTECTBEHHBIX HaYK.

OK 01

12




XUMHUYECKOE CTPOEHUE KaK MOPSAAOK
COCIMHEHUS aTOMOB B MOJIEKYJIE
COMIaCHO UX BaJIEHTHOCTH. OCHOBHBIE
MOJIOXKEHUSI TEOPUHU  XUMHUUYECKOI'O
CTPOEHMSI OPraHUYECKUX COEINHEHUI
A.M. byrnepoBa. YriepoaHbli CKeneT
OpPraHUYEeCKOU MOJIEKYIIBI .
3aBUCHUMOCTb CBOICTB BELIECTB OT
XAUMHYECKOTO CTPOCHUS MOJIEKY. 5
N3omepus 1 U30MEpBI.

[TonsiTHe 0 (PyHKIMOHATIBHOMN TpYIIIIE.
Pamukan. [TpuHUIHIB K1accupuKauu
OpPTraHUYECKUX COCTMHEHUH.
MexnayHapoaHas HOMEHKIATypa W
MPUHITUTIBI HOMEHKJIATYypPhI
opranuyeckux coenuHeHuil. [lonarue
00 a3oTcomepKalnMX COCTUHEHHUSIX,
OMOJIOTMYECKN AaKTUBHBIX BELIECTBAX
(yrmeBonax, kupax, Oeykax u ap.),
BBICOKOMOJIEKYJISIPHBIX ~ COEIMHEHUSIX
(MOHOMEp, TIOIUMEpP, CTPYKTYpHOE
3BEHO)

IIpakruueckue 3aHATUS

Homenknarypa OpPraHUYECKUX
COCIUHEHMI  OTHENBbHBIX  KIACCOB
(HachIIIEHHBIE, HEHACBIILIEHHbIE U
apoMaTH4eCKue YIIIEBOAOPOBI,
CIIUPTBHI, (beHobI, aJIbJETU B,
KETOHBI, KAPOOHOBBIE KMCIIOTHI U Jp.)
CocraBnienue MTOJIHBIX "
COKpPALICHHBIX CTPYKTYPHBIX (HOpMYI
OpraHMYECKUX BELIECTB OTIEIBHBIX
KJIacCOB, s MUCIIOJIb3YS. X HAa3BaHUSI 110
CHCTEMaTUYECKOM M  TPUBUAIBHOU
HOMEHKJIaType (3THJIEH, AaleTHJIEH,
[IUIEpUuH, (eHon, QopMaIbIeTHa,
YKCYCHasi KUCJOTa, IIMIKH). PacueTsl
npocTeiiieit GopMynbl OpraHuuecKon
MOJIEKYJIBI, HCXOAS M3 3JEMEHTHOIO
cocraBa (B %)

Tema 4.2.
CBolicTBa
OpraHUYEeCKUX
COeqMHEHN N

OcHOBHOE coiep)KaHNE

Teopetnyeckoe oOydeHHe

(o)

DU3UKO-XUMUYECKHE CBOICTBa
OpraHUYECKUX COeTMHECHUN
OTJEIBHBIX KIacCOB (0COOEHHOCTH
KIaCCH(PUKAIM ¥ HOMEHKIATYpHI
BHYTPHU KJIacca; TOMOJIOTHYCCKUU PsIT
1 00mmass GopMysa; U30MEPHS;
¢u3uYecKkue CBONCTBA; XHUMHYECKUE
CBOKMCTBA; CITOCOOBI MTOTYUCHUS):

OK 01
OK 02
OK 04
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- Ipe/iebHbBIE YITIEBOAOPOIbI (TKAHbBI
U LUKJI0ANKaHbl). ['opeHne MeTaHa Kak
OJIMH U3 OCHOBHBIX

NUCTOYHUKOB TCILIa B
MIPOMBINITIEHHOCTH U ObITy. CBOWCTBA
MPUPOTHBIX YIIIEBOOPOIOB,

HaxOXXJCHUE B
IPUPOJIE U TPUMEHEHHE AJIKAHOB;

- HempeJenbHble (AIKEeHbI, aJKUHBI U
QJIKA/IMEHBI ) u apoMaTH4ecKue
yraeBoaoposl. ['opeHue anerunena
KaK UCTOYHHK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH IS
CBApKH M PE3KU METAJIJIOB

- KHUCIIOPOJCOAEpKalle COECAMHEHMS
(cnuptbl W (eHONBI, KapOOHOBBIE
KUCIIOTBI M D(UPBI, AIBACTUIBI U
KETOHBI, KUPBI, YITIEBOJBI).
[Tpakruueckoe IPUMEHEHNE
STUJICHTJIMKOJS, TIHIEeprHa, (eHomna.
[Ipumenenne

dopmanbreruia, aleTanabJIeruaa,
YKCYCHOM KUCIIOTBI. MblIa Kak COJIU
BBICIIMX KAPOOHOBBIX KUCIIOT.
Moronme cBOHMCTBA MBIJIa

- a30TcoAepKalme  COCNUHCHUS
(aMUHBI M aMHUHOKHUCJIOTBI, OEJKH).
BbICOKOMOIEKYISIpHBIE COCTUHECHUS
(cuHTEeTHUYECKNEe W OMOJOTHYECKH-
akTuBHBIE). MoHoMmep, moiuMmep,
cTpykTypHOE 3BeHO. [lomumepuzamus
ATUJIEHA KaK OCHOBHOE HAaIlpaBJICHUC
€ro HCII0JIb30BAHUS.

['eHeTHUeCKast CBS3b MEXIY KIaccaMu
OPTaHUYECKUX COCTUHCHUN

IIpakruueckue 3aHATUS

CBoiicTBa OpraHUYECKUX COEIUHEHHI
OTJENBHBIX KIAacCOB (TpUBHUAIBHAS U
MEXTyHapOoHasi HOMEHKIATypa,

XUMHYECKHE  CBOICTBa, CIOCOOBI
NOJIy4eHUs): MpeeabHble (AIKaHBl U
LUKJIOAJIKAHBbl ), HETIPEIEIbHbIE

(amkeHBI, AJKAHBI W QJIKATUCHBI) M
apoMaTHYecKue YIJIEBOJOPO/HI,
cnuptel U (eHombl, KapOOHOBBIE
KUCIOTBl U 3QUpPBIL, AIbJETHUABl U
KeTOHbl, aMHMHBbl M aMHHOKHUCJIOTHI,
BBICOKOMOJICKYJISIPHBIE ~ COETMHEHUSL
3aaHus Ha COCTaBJIEHUE ypaBHEHUI
XUMHYECKUX PEAKIUN C ydJacTHeM
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OpTaHHUYCCKHX BCIICCTB HAa OCHOBAHNU
HX COCTaBa U CTPOCHU A

CocraBineHue cxeM peakuuil (B TOM
YHCIIEe N0 MPEUIOKEHHBIM LIETOYKaM
MpEeBpaIleHU ), XapaKTepU3YIOIIX
XUMUUYECKHE CBOWMCTBA OPraHUUYECKHX
COCOMHCHUIN OTACIBHBIX  KJIAcCOB,
CIOCOOBI UX MOJIY4EHUSI U Ha3BaHUE
OpPTraHUYECKUX COEIMHEHUN 10
TPUBHAIBHOM MJIM MEXIYHAPOIHOMN
CHCTEMATUYECKOW HOMEHKIIATYpE.
Pemenne MPaKTUKO-
OPUEHTUPOBAHHBIX  TEOPETUUYECKUX
3alaHUi Ha CBOWCTBA OPraHUYECKUX
COEIMHEHUM OT/AEIbHBIX KIACCOB

JlaGoparopHas paboTa

JlaGopatopHas pabora «lIpeBpaieHu s
OpraHUYEeCKUX BEILIECTB pu
HarpeBaHUM».

[TonydyeHne >THIIEHA U U3ydEHUE €T0
CBOMCTB. MoienupoBaHue MOJIEKYI U
XAMHUYECKUX IPEBPALLEHUHN HA
IIpUMEpE dTaHa, STUJICHA, alleTUIICHA U

7p.

Tema 4.3.
Nnentudukanus
OpPTaHUYECKUX
BECIICCTB, UX
3HAYCHHE U
MPUMEHEHHUE B
OBITOBOI U
MPOU3BOJICTBEHHOMN
JIEATEITLHOCTH
yeJIoBeKa

OcHOBHOE coziep)KaHHE

Teopernueckoe oOyueHue

AN

buoopranuueckue COCIMHEHHUSL
[lpumeHenne u OuoIOTHYECKas] POJb
yrineBosoB. OKUCIEHNE YIIIEBOI0B

- HUCTOYHUK  DHEPIUH  JKUBBIX
opranu3moB. OOnactu NpPUMEHEHUS
amMuHOKUCIOT. [IpeBpaiieHus 6e1KoB
MM B opranusMe. buomormueckue
¢ynkuuu  O6enkoB. buonorndeckue
¢bynkiuu xupos. Poib

OpPraHUYECKOW XHMHHU B PpEHICHUU
po0JIeM MUIIEBOM O€30MaCHOCTH

Poib OpraHH4YeCKOn XUMHHU B
peIleHUU TMPOOJIeM SHEPTreTHICCKOM

0e30IacHOCTH, B pa3BUTHU
MEJULUHBI,

CO3JaHHNH HOBBIX MAaTCpruaioB, HOBBIX
HCTOYHUKOB OHCPIrun
(anbTepHAaTUBHbBIE UCTOYHUKA
DHEPIHN).

O1macHOCTh BO3JICHCTBUS Ha JKHBBIC
OpraHHU3Mbl OPTaHUYECKMX BEIICCTB
OTACIBHBIX KIIACCOB

(yrmeBomopoapl, CHUPTHI, (CHOIIBI,
XJIOPOPTaHUYECKHIE MIPOU3BOIHBIC,
QJIBJCTUIBI U JIP.), CMBICI

OK 01
OK 02
OK 04
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MOKa3aTess MPeaeIbHO JOMYCTUMOMN
KOHIICHTPAITU U

JlaGopaTopHble 3aHATHUS

JlaGopaTopHas pabora:
«nentudukamms OpPraHUYECKUX
COCTMHEHUM OTACTBHBIX KITACCOBY
Wnentudukamnms OpraHUYECKUX
COCIMHEHUI OTAETBHBIX KIAacCoB (Ha
pUMEPE aTbJICTHIOB, Kpaxmara,
YKCYCHOW KHCJIOTBI, OCJIIKOB H T.II.) C
U CII0JIb30BAHUEM ux du3uKo-
XUMUYECKUX CBOMCTB M XapaKTEPHBIX
KayeCTBEHHBIX peaKuui.
Jenatypanust 6eika mpu HarpeBaHu.
[[BeTHBIE peaxkuuu OETKOB.
BosnukHOBeHME AHATUTHYECKOTO
CUTHAJIA C TOYKH 3PCHUS XUMHYCCKHU X
MPOLIECCOB npu MPOTEKAaHUH
KayeCTBEHHOMN pEaKlHu,
MO3BOJISIIOIIEH  MACHTHU(GULIMPOBATH
MPEATIOKEHHbIE OpraHHUYecKhe
BEIICCTBA

KoutponsHas pabora 3

CtpykTypa ¥ CBOHCTBAa OPraHUYECKUX
BEIICCTB

Paznen 5.

Kunernueckue u TCPMOANHAMHUYCCKUC
3aKOHOMCPHOCTH IMPOTCKaHUA
XUMHUYCCKHUX peaKI_[I/Iﬁ

CxopocTb
XUMHYCSCKHUX
peaKiui.
XuMHUYECKOe
paBHOBECHE

OcHOBHOE coziep)KaHHE

Teopernueckoe oOyueHue

\S)

CxopoCTh pEaKiuu, €€ 3aBUCHUMOCTH
OT pa3NMYHBIX (AKTOPOB: MPUPOJIBI
pearupyrImx BEIIEeCTB,
KOHIIEHTpaIuu pearupyromu x
BEILECTB, TEMIIEpaTypbl U IUIOLIAAN
PEaKIOHHOM MOBEPXHOCTH.
TennoBbie

dhPeKThl  XMMHUUYECKUX  PEaKIIHH.
DK30- U SHJOTEPMUYECKUE, PEAKIUH.
OOpaTuMOCTh peaknuii. XuMHUYIECKOe
paBHOBECHE W €ro CMEIICHHE TI0]
NENCTBHEM Pa3IMYHbBIX (PAaKTOPOB
(KOHIIEHTpaIUsi  peareHToOB  HJM
NPOAYKTOB  pEaKIWu,  JaBIICHUE,
TeMIIeparypa) JUTS CO3/IaHUsA
OTITUMAJIbHBIX

YCIIOBUM TMPOTEKAHUST XUMHYECKU X
npoueccoB. [Ipunnun Jle Harense

HpaKTI/I‘{eCKI/IC 3aHATH A

Pemenmne IMPAKTHUKO -
0pHeHTHp0BaHHBIX3aI[aHHfI Ha a”HaJInu3

OK 01
OK 02
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($akTOpoB, BIHUSIONMX Ha U3MEHEHHE

CKOPOCTH
XUMUYECKOW peakiuuu, B T.4. C
HO3ULINN IKOJIOTUYECKHA

11e71ecO00Pa3HOTO MOBEACHUSI B OBITY U
TPYAOBOU

JESTEIIBHOCTU B LEJIAX COXpaHEHUS
CBOET0 3JI0OPOBBSI M OKpYKaroulein
MPUPOAHOU CPENBI.

Pemenue IIPaKTUKO-
OpPUCHTUPOBAHHBIX  3aJaHUM  Ha
npumeHneHue npuHuumna Jle - [llatense
JUTSL HAXOXKICHU S

HaMpaBJICHUS CMEUICHUS PaBHOBECHS
XAMUYECKOW  pEakuMu W  aHalu3
(bakTOpOB, BIUSIONMX HA CMEUICHUE
XUMHYECKOTO PAaBHOBECHUSI

Paznen 6.

PactBOpBI

Tema 6.1.
Iousarue o
pacTBopax

OcHOBHOE coziep)KaHNe

Teoperndeckoe oOydeHue

PactBopenue Kak bu3uKo-
XAMUYECKUN  mponecc. PacTBopsL
CrocoObI MPUTOTOBJICHUS PACTBOPOB.
PactBopumocts.  MaccoBas ~ noms
pacTBopeHHOro BemectBa. Cwbica
MOKa3aTess MPeaebHO JOMYCTUMON
KOHIIEHTPALIMH U €TO UCIIOJIb30BAHUE B
OLICHKE 9KOJIOTHYECKOM
0€30IacHOCTH.

IIpaBuia JKOJIOTUYECKU
11e7IecO00Pa3HOTO MOBEACHUSI B OBITY U
TPYIOBO AEATENBHOCTH B IEJSAX
COXpaHEHHUSI CBOEr0 3JI0pOBbS U
OKpYXarollled  MPUPOJHOM  CpEJbl;
OTaCHOCTb BO3ICHCTBUS HA KUBbHIE
OpraHu3Mbl OIPEACTIEHHBIX BEIIECTB.
Pemenue IIPaKTUKO-
OPUEHTUPOBAHHBIX pacueTHbIX
3aJlaHUil Ha PacTBOPBI, UCIIOJIb3yEMbIE
B OBITOBOH M

MPOU3BOACTBEHHOM NesITeTIbHOCTH
YyeNoBeKa

NN N B

OK 01
OK 02
OK 07

Tema 6.2.
UccnenoBanue
CBOICTB pacTBOPOB

OcHOBHOE coziep)KaHNe

JlaGopaTopHble 3aHATUS

\S)

JlaGopaTopHas pabora
«[IpurotoBieHne pacTBOPOBY.
[IpuroroBneHUE pacTBOPOB 3aTaHHOU
(MaccoBoi, %) KOHIIEHTpanuu (c
MPaKTUKO-OPUECHTUPOBAHHBIMHU
BOIIPOCAaMH) H OIpeAeNeHUuEe Cpebl
BOJHBIX paCTBOPOB.

OK 01
OK 02
OK 04
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Pemienne 3a1au Ha TPUTOTOBJICHHUE
pacTBOpPOB

[podeccuonanbHO-0pUEHTHPOBAHHOE COJIEp KaHue (CoiepKaHue
MPUKIATHOTO MOJIYJIS)

Paznen 7. Xumusi B OBITY U TIPOU3BOJICTBEHHOU 6 OK 01
JIEITEeIBHOCTH YEJIOBEKA 0K 02

XuMus B ObITY H OCHOBHOE CcO/Iep)KaHHE 6 OK 04

IPOU3BO/ICTBCHHOM Teoperuueckoe oOydyeHHe 2 OK 07

ACATCIBHOCTH HoBeilinme IOCTHXXEHUS XUMUYECKOU 2

YyeJIoBeKa

HAayKl M XUMHYECKOM TEXHOJOTHUU.
Ponp xumuu B obecrieuennmn
HKOJIOTUYECKOM, HSHEpPreTUYEeCKOn U
NUIEBOH 0e30MacHOCTH, Pa3BUTHUU
MeauuuHebl. [IpaBuna moucka u 2
aHaIM3a XMMUYECKON HHGpOpMaIlUU U3
pa3NUYHBIX HMCTOYHHUKOB (HaydHas W
y4eOHO-Hay4YHas JTUTepaTypa,
CpeacTBa MaccoBol  mHQopmanuy,
ceth MHTEpHET)

[IpakTnueckue 3aHATHS

ITouck wm  aHamm3  KEHCOB O 4
NPUMEHEHUH XMMUUYECKUX BEILECTB U
TEXHOJIOTUH ¢ yueToM Oymyiei
poeCCHOHATILHON NIeATEILHOCTH T10
TeMaM: BaXXHEWIIME CTPOUTEIbHBIE
MaTepHuaibl, KOHCTPYKIITUOHHBIC

MaTepuaisl, KpackKH, CTEKIIO,
KepaMHKa, MaTepHabl e
AJIEKTPOHHKH, HaHOMAaTEepUabl,
TEKCTUJIbHBIE BOJIOKHA, WCTOYHUKA
SHEpIuH, OpraHu4ecKue U
MHUHEpaJIbHbIE ynoopenus,
JIEKapCTBEHHBIE BEIECTBA, OBITOBAs
XUMHUSL.

3aumra: [IpencraBienue pe3yabTaToB
pelieHuss KeicoB B (opMe MUHH -
JIOKIa/ia ¢ Mpe3eHTaIuen

[MpomesxyTrouHas aTTeCTalMs MO TUCIUTLIMHE (3a4ET) 2

BCEI'O 72

2. YCJIOBUSA PEAJIMBAIIMM ITPOT'PAMMBbI YUYEBHOM TUCHUILTAHBI
3.1 TpeGoBaHusi K MaTe pHATbHO-TEXHUYECKOMY 00¢ clie Ye HUI0

Jns peanM3anuel TPOTPaMMbl  TUCIUIUIAHBI JOJKHBI OBITh TMPEITYCMOTPEHBI CIICTYIOIIH €
CIIELIMAJIBHBIC IOMEILCHUS:

VYyeOHas ayuTOpHS JJIs MIPOBEICHUS TEOPETUUECKUX U IPAKTUUECKUX 3aHATUM, TPYNIIOBBIX
Y UHJIWBUYaJIbHBIX KOHCYJbTALlMM, TEKYIIEr0 KOHTPOJIS U NPOMEKYTOYHOU aTTECTallNH,
YKOMIIJIEK-TOBAHHAsl CIIEIMAIN3UPOBAHHON MEOEIbIO 110 KOJIUYECTBY 00ydaromuxcs u

paboyuM MecTOM Ipeno aBaTens. 18




MarepuanbHO-TeXHUYECKOe OCHAIIICHIIE:

CucreMHbIl 6710K, 9KpaH Mediavisor, moruTop Philips 190S, knaBnatypa Logitech DINOVO, mpImb
Logitech DINOVO, npoextop SANYO PLC-XP100L, xommurexkT akyctuku Dialog J-105CT
JIabopaTopus 0611eit XUMWUHA.

- Metajmyeckoe 060pynoBaHye
(mep>kaTeny, MMHIETHI, IITATUBEL,

CKaJIbIIe/IV, 33)KMMBI, IIOJICTABKY U IP);

- ApeoMeTpbl, XMMIUYECKIIe PeaKTVBBI, XMMMIeckas IOCya CIelaIbHOTO ¥ 001IIero
Ha3HaYeHM s, MEepHas XMMIYecKas Iocysa
(LMMMHAPDI, MEH3YPKU, MEPHBIE KOTObI);

AxBaguctunsarop 13-4, Becsl maboparopHble anektpudeckre IBHII-570, Becpl mabopaTopHble 2KIIL.,
Bechl anekTpudeckue 1530, nenTpudyra, mabopaTopHble KOMIUIEKCHI /IS ONIPeeeHNs IOHOB
TOKCUYHBIX TsDKEJIBIX METa/UIOB Y HEMETA/IIOB B BOJIe, yueOHbIe Tab0paTOpHbIe aHATMTIYECKIe
KOMIUIEKCHI OIIpefie/IeHN A >KeCTKOCTY ¥ O¥XPOMATHOI OKMCIIAEMOCT BOABI, BBITSDKHBIE MIKA(BI,
HabOPbI XMMPEaKTUBOB, XMMIYECKas ITOCY/[a, IITATVBbI

JleMoHCcTpanroHHOE 000pY/IOBaHMe 1 Y4eOHO-HAT/ISJHbIE TOCOONS:

Tabnuia MeHpeneeBa, Tabnuija pacCTBOPMMOCTY COMIEN I OCHOBAaHUII B Boje, Tabmuija XuMudeckue
CBOJICTBA METAJUIOB, PAJ, HAIIPSA>KEHUI METAI/IOB

3.2 UudopmanmnoHnHoe odecriedeHue 00ydeHust

Jnst peanuzanuu mporpaMmbl  OuOmuoTe4yHbI (oHA oO0pa3oBaTeIbHONH OpraHU3aLUN HUMEET
MIeYaTHBIC W/WIN 3JEKTPOHHBIE 00pa30oBaTelbHbIE W WH(POPMAIIMOHHBIE PECYPChl, PEKOMEHIOBAaHHEIC
ISl UCTIOJIB30BaHMS B 00pa30BaTeIbHOM MpolLiecce, HE CTapIlie MATH JIET C MOMEHTA U3/IaHMHs.

NEPEYEHDb YUEEHOM JINTEPATY PhI

1. I'abpuensu, O. C. Xumus. 10 knace (6a30Bbiit ypoBeHs): yaeOnuk / O. C. 'aGpuensn. - 10-e uzm.,
ctep. - MockBa: MznatensctBo "l[IpocBemenne”, 2022. - 192 c. - ISBN 978-5-09-101657-4. - Tekcr:
anektponHbld. - URL:  https//znanium.com/catalo g/product/2090098 (mata oOpateHus:
22.12.2023)

2. T'abpuensn, O. C. Xumus. bazossiit ypoBenb. 11 kmacc: yuebnuk / O.C.I'abpuensH. - 8-e u3n.,
crepeoturiHoe. - Mocksa: [IpocBemenne, 2022 - 224 c¢. - ISBN 978-5-09-099539-9. - URL: https://
znanium.com/catalog/product/2090100 (marta oOpamenus: 22.12.2023).

HEPEYEHDb ITPO®ECCHUOHAJIBHBIX BA3 JAHHBIX, THPOPM AIIMOHHBIX
CITPABOYHbBIX CUCTEM

1. Znanum.com: DJeKTpOoHHO-0MOIMOTEUHas cucteMa: [caitT]. — Mocksa, 2011 —URL:https:/
new.znanium.con/ (nata oopamenwus: 12.07.2023). - Pexum mpocrtyna: ajis
aBTopu3.mosib3oBateneit MUIT.

2. 3BC HOpaiit: obpazoBarenbHast miardopma. — Mocksa, 2013 — URL: https//urait.ru/(nata
obpamenus: 12.07.2023). - Pexxum noctyna: i aBTopu3. nons3osareneit MUIT.

3. DnexrpoHHO-O0uONMMOTeuHas cucrema Jlans: [caiir]. — Cankr-IleTepOypr, 2011 — . URL: https://
e.lanbook.com/ (mara obpamenus: 12.07.2023). - Pexxum mocTymna; st aBTOPU3. MOJIb30BaTECH
MUDT




4. KOHTPOJIb ! OLIEHKA PE3YJIbTATOB OCBOEHMS YUEGHOM JIUCLUILJIMHBI

Oomasi/mpo¢ e ccuoHaJIbHAS
KOMIIe Te HITUSI

Pazgen/Tema

Tun oneHOYHBIX
Me ponpusi THI

Paznen 1. OcHOBBI CTpOEHUSA
BEIIECTBA

OK 0l

Bre16upath criocoObI permeHus
3a7a4 mpoeccCuoHAbHON
JeSITeTbHOCTH
MNPUMCHUTECIIBHO K
pa3IUYHBIM KOHTEKCTAM.

Ctpoenune aToOMOB
XUMHUYECKIX 3JIEMCHTOB
U TIPUPOJIa XUMUYECKOI
CBSI3U

1. Tect «CTpoeHne aTOMOB
XUMHYECKHX JJIEMEHTOB U
npupona

XUMHUYCCKOHN CBSI3HUY.

2. 3ama4yn Ha COCTaBIICHUE

XUMUYECKUX bopmyn
JIBYXaTOMHBIX

COCIMHEHH M (oxcHU10B,
CYTb(HUIOB,

TUJIPUAOB U T.I1.).
3. 3agaHus Ha UCIIOIb30BAHUE
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XUMHUYECKOM CHMBOJIHUKH U
Ha3BaHUU COEIUHEHUI 110
HOMEHKIIaType
MEXIYHAPOIHOTO

COI03a TEOPETHUYECKON U
MPUKITAAHON XUMUU U
TPUBUATBHBIX HA3BAHU U JIJIs1
COCTAaBJICHU S XUMUYECKUX
hopmyn

JIBYXaTOMHBIX COEAMHEHUHN
(oxcumoB, cynbhuI0B,
TUAPUIOB U

T.I1.) U IPYTUX HEOPTaHUYECKUX
COCIMHEHUMN OTACIbHBIX
KJIaCCOB

OK 01

Br16upars criocoObl pereHus
3a7a4 poeccuoHaTbHON
JEATEIbHOCTH
MPUMEHHUTEIBHO K
Pa3TUYHBIM KOHTEKCTAM.

OK 02

Hcnonb30BaTh COBpEMEHHbBIE
Cpe/CTBa TIOMCKA, aHAIH3a U
WHTEPIPETaUH HHHOPMAITHN
1 HH(pOpMAITUOHHBIE
TEXHOJIOTUU JJIS1 BHITIOJTHEHUS
3aa4 podeccuoHaTbHON
JeSTEILHOCTH.

[Iepuoauuecknii 3aK0H U
tabnuna J1..1.
Meunneneena

1. Tect «MeTtamnnueckue /
HEeMETaJNIMUECKHE CBOMCTBA,
AJIEKTPOOTPUIIATEIIBHOCTD U
CPOICTBO K AIEKTPOHY
XUMHYCCKHIX

9JIEMEHTOB B COOTBETCTBUE C UX
JJICKTPOHHBIM ~ CTPOCHUEM H
MOJIO’KEHHUEM B IEPHOIUYECKOM
CHCTEME XUMUYECKUX DJIEMCHTOB
.. MenneneeBay.

2. IlpakTyeckue 3aJaHus HA
YCTaHOBJICHUE CBSI3U MEXKIY
CTPOCHHEM aTOMOB XUMHUUECKUX
3JIEMEHTOB M TIEPUOMIECCKUM
HU3MEHEHHUEM CBOMCTB
XUMHYCCKHX

3JIEMEHTOB M UX COSTUHCHUI B
COOTBETCTBHHU C IOJIOKCHUEM
[lepronnueckoil cucreme.
3.IlpakTuko - OpUEHTUPOBAHHBIC
TEOPETHYECKUE 3a/TaHMs Ha
XapakTepu3auio XUMUYECKUX
3JEMEHTOB: «MeTaanueckue /
HEeMeTaJNIMYeCKIE CBOMCTRA,
3JEKTPOOTPULIATENIBHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHYCSCKHIX

3JIEMEHTOB B COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
ITOJIOKEHHUEM B MIEPUOANYECKON
CHUCTEME XUMHUYCSCKUX JIEMEHTOB
J.. Menneneera»

Paznen 2. Xumnueckue
peakuumn

KonTponwsHas pabota
«CTpoeHue BelecTBa 1
XUMHUYECKHE PEAKIIHI

OK 01

THUBl XUMHYECKUX
peaxkuui

1. 3amaun Ha cocTaBJIEHUE
YPaBHEHUN PEAKLINI:
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Br16upars criocoObI permeHus
3a/1a4 podeccHoHaTbHON
JeATeIbHOCTH
MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 04

S ddexruBHO

B3aHMMOJICH CTBOBATh 1
paboTaTh B KOJUIEKTUBE U
KOMaHJIe.

COCIMHCHH S, 3aMeICH N,
pas3noxeHus, o0OMeHa;
OKHUCITUTEBHO -
BOCCTaHOBUTEIIBHBIX PEAKIUH C
U CIIOJIb30BAaHMEM METOIa
AIEKTPOHHOTO OanaHca.

2. 3agauu Ha pacyeT Macchl
BEILECTBA WM 00BbEMA

razoB no U3BECTHOMY
KOJIMYECTBY

BEILIECTBA, Macce WM 00bEMY
OJITHOTO U3 YJaCTBYIOLIMX B
PEaKINH BEIECTB; pacUEThI
Macchl (00bEMa, KOJIMYECTBA
BEINECTBA) MPOAYKTOB PEAKIIUH,
€CIIi OJHO W3 BEIIECTB HUMEET
IPUMECH

DJEKTPOIUTUYECKAS
JMICCOLMAIINS U HIOHHBIN
oOMeH

1. 3amanug Ha cocTaBlIICHUE
MOJIEKYISIPHBIX U HOHHBIX
peakuuid € y4aCTUEM KHUCIIOT,
OCHOBaHUI1 u COJICH,
YCTaHOBJICHUE U3MCHEHUS
KUACIIOTHOCTH CPEJIbI

2. JJaboparopnas pabora "Tursl
XAMUYECKUX peaKiui"

Paznen 3. Ctpoenue u
CBOMCTBA HEOPTaHUYECKUX
BEIIECTB

KonTponbHas pabota
«CBoiicTBa HEOPraHUUYECKUX
BEILIECTBY

OK 01

Br16upars criocoObI permeHus
3a7a4 podecCuoHaTbHON
JeATeIbHOCTH
MPUMEHHUTEIBHO K
Pa3TUYHBIM KOHTEKCTAM.

Knaccuduxanmus,
HOMEHKJIATypa U CTPOCHUE
HEOPTraHMYECKUX BEIICCTB

1. Tect «HomeHknaTypa u
Ha3BaHUE HEOPraHMYECKUX
BEUIECTB  HUCXOJ M3 HX
XUMHUYECKON

(opMyITBI MIIM COCTABJICHHE
XUMUYECKON (OpMYIbl  HCXOIS
13 Ha3BaHMUsI BEILIECTBA IO
MEXIAYHapOIHON
TPUBHUAIBHON
HOMEHKJIATYpe».

2. 3aja4ym Ha pacyeT MaccoBOM
707 (MAcChl) XMMHUUYECKOTO
3JIeMeHTa (COeIMHEHUs) B
MoOJIeKyne (CMecH).

3. [IpakTrueckue 3agaHus 1Mo
K1accupuKaly, HOMEHKIAType
U XUMHYECKUM (opMysiam
HEOPraHMYECKUX BELIECTB
pa3IUYHbIX KJIACCOB.

4. IlpakTryeckue 3aJaHus HA
OIpeieIeHn e XMMUYECKON
aKTUBHOCTHU BEILIECTB B
3aBHUCHUMOCTH BUJIa XUMUYECKON
CBSI3M U THIA KPUCTAJNINYECKON

NN
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peIICTKH

OK 01

Bre16upath criocoObl permeHus
3a7a4 npodeccuoHaIbHOR
JeATeIbHOCTH
MPUMEHHUTETBHO K
Pa3IuYHbIM KOHTEKCTAM.

OK 02

Hcnonb30BaTe COBpEMEHHBIE
CpeICTBa MOWCKA, aHATIHN3a U
MHTEpIpEeTaluy HHPOpMaIin
1 uH(OpMaITMOHHBIE
TEXHOJIOTHH ISl BBITIOTHEH U
3a7a4 npodeccuoHaIbHON
JeATeIbHOCTH.

Ddusuko-xuMudeckKue
CBoiicTBa HEOPraHUYECKUX
BEIIECTB

1. Tect «OcobeHnocTH
XMMHUYECKHX CBONCTB OKCHJIOB,
KHMCJIOT, OCHOBaHUM,
aM(pOTEepPHBIX TUIPOKCUIOB H
COJICH».

2. 3amaHus Ha COCTaBJICHHUE
YpaBHEHUI XUMHUYECKUX
peakuuii ¢

y4acTHEeM HPOCTBIX U CIOXKHBIX
HEOPraHMYECKUX BEIIECTB:
OKCHJIOB METAJIOB, HEMETAILIOB
1 aM(OTEPHBIX JIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBAHUH U aM(OTEPHBIX
TUJIPOKCUJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTepU3YIOIMX HX
CBOMCTBA M CIIOCOOBI MOTYYCHHUSL.
3. IIpakrrko -
OpPUEHTHUPOBAHHBIE
TEOPETUYECKUE 3aJaHusl Ha
CBOMCTBA U ITOJIy4CHUE
HEOpPraHM4eCKHX BEUIECTB

OK 01

Bei6upath criocoOsl pereHus
3a7a4 npodeccuoHaIbHON
JESITEIbHOCTU
MPUMEHUTEIBHO K
pa3InYHbIM KOHTEKCTAM.

OK 02

Wnentudukamnus
HEOPTaHMICCKUX
BEILECTB

1. IIpakruko -
OpPUEHTUPOBAHHbIE

3a7laHUsI IO COCTaBJICHUIO
XUMUUYECKUX peakuuit c
ydacTuemM

HEOpPraHM4eCKUX BEIIECTB,
UCIIONB3YEMBIX I UX

Hcnons30BaTh COBPEMEHHBIC UJICHTU (DUKALTAH.
CpeJICTBa MOKCKA, aHAIIN3a 1 2.JIaGoparopnas pabora:
UHTEPIIpETAIUN “UnenTudukarus
UHpOpMAIUU U HEOPTaHHUYECKUX
WHpOPMAITHOHHBIE BeIeCcTB”
TEXHOJIOTUH JUIS BBITIOJIHEHUS
3a7a4 mpoecCuOoHAIbHOM
JeSITeTbHOCTH.
OK 04
S ddexruBHO
B3aUMOJICMICTBOBATH U
paboTaTh B KOJUIEKTUBE U
KOMaH/Ie.

Paznen 4. Ctpoenue u KonTponrsHas pabota

CBOMCTBA OPraHUYECKUX
BEILECTB

«CtpoeHue u CBOMCTBA
OpPraHMYECKHX BEUICCTBY

OK 01

BeiOupath criocoOsl pereHus
3a7a4 npodeccuoHaIbHON
JESITETIbHOCTU

Knaccudukanms,
CTpOCHUE U
HOMEHKJIaTypa
OpPraHMYeCKHX BEUICCTB

1. 3aganus Ha COCTAaBJICHHUE
Ha3BAHUI OPraHNMYECKUX
COCAMHEHUN MO TPUBUAIBHOU
HAITH
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MNPUMCHUTCIILHO K
Pa3 IMIHBbIM KOHTCKCTAaM.

MEXIAYHApOIHON
CHCTEMaTHYeCKON
HOMEHKJIaType.

2. 3ajaHus Ha COCTaBJIEHUE
MOJIHBIX U COKpAILEHHBIX
CTPYKTYPHBIX (OpMyI
OpPTaHMYECKHX BEIICCTB
OTICIBHBIX

KJIaCCOB.

3. 3ajaun Ha onpeneNeHne
npocreiieil GopMyIbl
OpraHU4eCcKoi MOJIEKYIIbI,
UCXOJIS

13 3JIEMEHTHOTO cocTaBa (B %)

0K 01 CBoiicTBa OpraHMYECKUX 1. 3amanug Ha cocTaBJIICHUE
BeibupaTh criocoObl peleHns | coeAnHeHUu ! ypaBHEHU XUMHUYECKHX
3a7a4 mpoeCcCuOHAIEHOM peakuuii ¢
NesITeIbHOCTU y4acTheM OpraHHUYECKUX
MPUMEHUTETBHO K BEILIECTB
Pa3TUYHBIM KOHTEKCTaM. Ha OCHOBAHUU UX COCTaBa U
OK 02 CTPOEHHUSL.
Hcnionb3oBaTh COBpEMEHHBIE 2. 3a1aHus Ha COCTABJICHUE
CpeJicTBa MOKCKA, aHAJIU3a U ypaBHEHU XAUMHYECKHX
UHTEpIIpEeTauu peakuuii,
nHPOPMAITUU 1 WUTIOCTPUPYIOIMX XUMUYECKHE
nHpOpMAIIMOHHBIE CBOMCTBA C YYETOM MEXaHHU3MOB
TEXHOJOTHU ISl BHITTOJHECHUS MPOTEKAHU S JAHHBIX PEaKIUU U
3aa4 podeccuoHaTbHON TeHETHYECKON CBSI3U
NeSITeIbHOCTH. OpraHUYECKHX
OK 04 BELIECTB Pa3HbIX KIACCOB.
D ddexTuBHO 3. Pacuernbie 3amaun mo
B3aUMOJICIICTBOBATH U YPaBHEHUSIM peakuui c
paboTarh B KOJJICKTUBE H ydacTHEM
KOMaHJIe. OpPraHUYECKUX BEIICCTB.
4. JlabopaTopHnas padbota
“IIpeBpaitieHrsi OpraHUYECKUX
BEILECTB IIPU HarpeBaHUU"
OK 01 Nnentudukanms 1.IlpakThKo - OpUEHTUPOBAHHBIC

Br16upats criocoOsl pereHus
3a7a4 mpoeCcCuOHAIBHOM
JeATeIbHOCTH
MPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTAM.

OK 02

Hcnionb30BaTh COBpEMEHHBIC
Cpe/CTBa MOMCKA, aHAINU3a U
WHTEPIPETAUH
nHpOpPMAITUU 1
uH(pOpMaLIOHHBIE
TEXHOJIOTUU JJIS1 BHITIOJTHECHUS
3a7a4 poecCuoHaTbHON
JIeATEIILHOCTH.

OpraHUYECKHX BEILECTB,
HUX 3HAYCHUC 1
MpUMEHEHUE B OBITOBOI
Y TIPOU3BOJICTBCHHOMN
ACATCIIBHOCTHU YCJIOBCKaA

3aJIaHus [0 COCTABJICHHIO
XAMUYECKHAX peakuui c
ydacTueM

OPTraHUYECKUX BEIIECTB, B TOM
Yuclie

W CITOJTB3YeMBIX IS UX
UJIeHTUUKAITIY B OBITY U
MIPOMBITITIEHHOCTH.
2.J1aboparopnas pabora:
«nentuduramus

OpraHUYECKHX

COeIMHEHUM OTJEIBHBIX
KJIACCOB)
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OK 04

DddeKTuBHO

B3aMMO/ICH CTBOBATH U
paboTarh B KOJJICKTHBE H
KOMaHJIC.

Paznen 5.
Kunernueckue u
TEPMOJIMHAMUYECKIE
3aKOHOMEPHOCTHU
MPOTEKAHU S
XUMHMYECKUX PEAKIIUN

OK 01

Br16upats criocoOsl pereHus
3aa4 nmpodeccuoHaTbHON
JeATEeTbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTAM.

OK 02

Hcnonb30BaTh COBpEMEHHbBIE
Cpe/CTBa TIOKCKA, aHAIH3a U
MHTEpIpeTalnn
nHPOPMAITUU U
uH(opMamoOHHbIE
TEXHOJIOTUH ISl BHITTOJHEHHUS
3a/1a4 podeccoHaTBHON
JIeATEIbHOCTH.

CKOpOCTh XMMHUUECKUX
peakuuii. XuMHUUYECKOe
paBHOBECHE

[IpakTko - OpUEHTUPOBAHHBIE
TEOpPETHYECKUE  3aJaHusl  Ha
aHaJn3

(hakTOpOB, BIUSIONMX Ha
H3MCHCHUC CKOPOCTH
XUMHYECKOMN

peakuuu. [Ipakrrko-
OpUEHTUPOBAHHBIE 3aJJaHUsI HA
puMeHeHune npuHuumna Jle -
laTenbe I HAXOXKICHUS

Paznen 6. PactBopsl

OK 01

Bre16upath criocoObl permeHus
3a7a4 npodeccuoHaIbHON
JeATeIbHOCTH
MPUMEHHUTEIBHO K
pa3NMYHBIM KOHTEKCTaM.

OK 02

Hcnonb3oBaTh COBpEMEHHBIE
Cpe/ICTBA TIOKMCKA, aHAIH3a U
MHTEPIPETALHUH
nHpopMaIuU U
nH(OpMannoOHHBIC
TEXHOJIOTUU ISl BHITIOJIHEHHUS
3a7a4 mpoeCCuOHAIBH O
JIeATEILHOCTH.

[TonsiTme o pacTBOpax

1. 3agaun Ha MPUTOTOBJICHUE
pacTBOpoB

2. IIpakruko -
OpPUEHTHUPOBAHHEIE

pacueTHbIe 3a/laHUS Ha
JMCTIEPCHBIE CUCTEMBI,

U CIIOb3YeMbIe B OBITOBOU H
MPOU3BOJICTBEHHOMN
JesITeIbHOCTH

YeloBeKa

OK 01

Br16upats criocoObI permeHus
3a/1a4 podeccHoHaNTbHON
JeATeIbHOCTH
MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 04

S ddexruBHO

B3aWMO/ECTBOBATh U

HccnenoBanne cBONCTB
pacTBOpPOB

JlaGopatopnas pabota
“IlpuroroBieHue pacTBOpoB”
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paboTaTh B KOJUICKTHBE H
KOMaH/Ie.

[podeccrnonanbHO-0pUEHTHPOBAHHOE COZIEpXKaHUE (CoIepKaHUE TIPUKIATHOTO MOJTYIIS)

Paznen 7. 3ammTa kedica (c  ydeToM
Xumus B OBITY U Oymymei
MPOU3BOACTBEHHOI npodeccroHaIbHOM
JESITEIbHOCTU YEIOBEKa NESITEIbHOCTH )
OK 01 Xumusi B ObITY U Keiic (c yuetom Oynymeit
BeibupaTh criocoObl pemeHus | mpou3BOJICTBEHHON npodeccuoHaIbHON
3a7a4 npodeccuoHaIbHON JESITEIbHOCTU YEIOBEKa NESITEIbHOCTH )

NESITeIbHOCTH
MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 02

Hcnonb30BaTe COBPEMEHHBIE
CpeICTBa MOKCKA, aHAINU3a U
WHTEpIpeTalnu
nH(opManuu u
WHGOPMAITHOHHBIE
TEXHOJIOTUH I BBITIOJHEHHUS
3a7a4 mpoeCcCuOHAIIBHOM
NESITEIIBHOCTH.

OK 04

S ddexruBHO
B3aUMOJICMICTBOBATH U
paboTarh B KOJJIEKTUBE U
KOMaHJe.

OK 07

CopelicTBOBaTh COXpAHEHU IO
OKPYKAIOLIEH Cpebl,
pecypcocOepeKeHHIo,
MIPUMEHSTH 3HaHUS 00
W3MEHEHHUH KIMMaTa,
IIPUHLIUIIBI OEPEKITUBOIO
MPOU3BOCTBA, dPPEKTUBHO
IIENCTBOBATE B
Ype3BBIYANHBIX CUTYAIIHSX.

Bo3MoxHBIE TEMBI KEHCOB!:

1. IloTrenienne KIMMaTa u
BBICBOOOXKICHH € Ta30BBIX
TU/IPATOB CO JIHA OKEaHa.

2. byaynme wmarepuansl s
aBHa-,

MalmMHO- U MPUOOPOCTPOCHHUSL.
3. HoBblie MaTepuansbl Jyist
COJIHEUHBIX OaTapen.

4. JlekapcTBa Ha OCHOBE
PacCTUTEIBHBIX ITPENapaToB

5. OBPA3OBATEJ/IBHBIE TEXHOJIOI'MA

B xone peanusanuu oOyd4eHHsI HCIIONB3yeTCs CMELIaHHOE OOydyeHHe, OCHOBAHHOE Ha
MHTErpallul TEXHOJOIWH TPAJAULMOHHOTO W 3JEKTPOHHOIO OOy4YEeHHMs, 3aMEIEHUU YacTu
TPaAUIIMOHHBIX YUeOHBIX (opM 3aHATHI, PopMaMU M BHJIAMH B3aUMOJCHCTBHS B 3JICKTPOHHOU

o0OpazoBaTenpHOM cpejie.

[IpumeHstoTCS ciemyonme MoJAeIN OOyd4eHHs: MEepeBEpHYTHIN KIacc, KOrjga CTYACHTHI
3HAKOMSITCS C HOBBIM MaTepraioM IPU MOMOIIM 3JIEKTPOHHBIX PECYPCOB CaMOCTOSITEIBHO JIoMa,
a Ha ayJJUTOPHBIX 3aHATHSIX MIPOUCXOIUT OOCYKICHUE H3yICHHOTO MaTepHaa.

JI1s1 B3aMMOICUCTBHUS CTYJACHTOB C IPEIOJIaBaTeNIeM MCIOIB3YIOTCS CEPBHUCHI 00paTHOMN
CBSI3U: DJIEKTpOHHas noura, cepBuc ['yrn Kunacc.
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OcBoeHue 00pa3zoBaTENbHOM IporpaMmbl 00ECIEUMBAETCS pECypcamMH  3JIEKTPOHHOU
nHpopMaImoHHO - oOpazoBarensHOl cpensl OPUOKC.
B mnpomecce oOydyeHuss mpu NpPOBEAECHUM 3aHATUH W JUISL CaMOCTOSITEIbHOM pPabOThI
HCIOJIB3YIOTCS BHYTPEHHUE JIEKTPOHHBIE PECYPCHI B PA3THMYHBIX (OpMax.
[lpy mpoBeaeHMM 3aHITUH W U1 CAMOCTOSATENIbHON pabOThl HCIOJIB3YIOTCS BHEIIHHE
3JIEKTPOHHBIE PECYpChl B (hopMax:
- JIEKTPOHHBIX KOMIIOHEHTOB CEPBUCOB:

1. https//resh.edu.rv/
2. https://mob-edu.ruv/
3. https://www.mos.ru/city/projects/mesh/

PabGouas mporpamma y4eOHOW IUCHHUIUIMHBI «XUMHS» TI0 CHEHHAIBHOCTH CPEIHETO
npodeccuonanbHoro obpazoanus: 11.02.13 «TBepmoTenbHas >IeKTpOHUKa» pa3paboTaHa B
KoJuIe ke Anekrponnku u wHpopmaruku 01.12.2023 rona, mpoTtokos Ne 1.

JIMCT COI''TACOBAHUA

Pabouas mporpamma corimacoBaHa ¢ AupekTopom kKosuiemka O HUY MUDT

s

JlupeKTop KojutepKa / Yo/ /C.H. JluteutoBa /
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