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OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI

YUYEBHOMW JUCIUTLIVHBI

1.1.MecTo AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NIPOrpaMMbI:

VyeOHas

JUCHUIIIIMHA

«XUMUA

B 00

SABJIACTCS

0a30BOl  IUCIUAILIINHON

o01mieo0pa3oBaTebHOM MOArOTOBKM oOpa3oBarenbHOi mporpammsl CIIO B cooTBeTCTBHHU €

orocC CI10  no
IPOTrpaMMUPOBAHUE.

CHeUuaILHOCTH

09.02.07

«MHpopManioHHBIE

CHUCTCMBI n

VYuebHas qucturuinHa uzydaercs B 1, 2 cemectpax. OOt 00beM AUCIUIUIMHBI COCTaBIISET

72 4gaca.

PabGouass mporpamma pazpaborana c¢ yderom TpeboBanmii DI'OC cpemnero o01ero
obpazoBanus, ®I'OC cpenHero mnpodeccuoHanbHOTO 00pa3oBaHus, MNPOGECCUOHATHHBIX
CTaHIAPTOB M0 npodeccuu U MpoduiIst MPOPECCHOHATHHOTO 00pa30BaHUS.

1.2.11esb ocBOeHUS YUeOHOI AUCHUILIMHBI: (POPMUPOBAHKE Y 00YUAIOIIHUXCS MTPEICTABICHHUS
0 XMMHUYECKOW COCTABJISIONIEH E€CTECTBEHHO - HAayYHOM KapTUHBI MHUpPa KaK OCHOBBI
NPUHATHSA PEIICHUH B JKU3HEHHBIX U MPOU3BOJACTBEHHBIX CHUTYyAIlMsIX, OTBETCTBEHHOTO
MOBEJICHUS B MPUPOJHOM CpELE.

1.3.Il;1anupyemMblie pe3yabTaTbl 0CBOCHUS IUCIUATIINHbBI

[Inanupyembie

pe3yJIbTaThl

OCBOCHUA

coorBercTBUU ¢ @I'OC CIIO u Ha ocaoBe PI'OC COO.

0011e00pa3oBaTeIbHON

IUCLHHUIUIMHEL B

JlucuuiuinHa y4acTByeT B (POPMHUPOBAHUM CIEIYIOIMX KOMIIETEHIMNH 00pa30BaTeIbHON

IPOrpaMMBbI:
IlnannpyemMble pe3yabTaThl 0CBOCHUSI JUCIHUILJIMHBI
OK /IIK O6ume JAucuunianHapHbie
(mpeaMeTHBbIE)
OK 1. B wactu TpyioBOrO BocniuTaHus: | - BIAJETh CUCTEMON XMMHYECKUX
Bri6upath - TOTOBHOCTD K TPYAY, OCO3HAHUE | 3HAHMI, KOTOpasi BKIIOYAET:
CHOCOOBI LIEHHOCTHU OCHOBOIIOJIATratoIne MOHSTHUS
penieHus 3a1a4y MacTepCTBa, TPYAOIIO0HE; (XMMHUYECKUN  DJIEMEHT, aToM,
npodeccuoHaTBLHON |- TOTOBHOCTb K  AKTUBHOW | 3JCKTPOHHAs
eATEIbHOCTH JIEeITEIBHOCTH obonouka aroma, s-, p-, d-
MPUMEHUTEIHHO TEXHOJIOTUYECKOW U COIMAIBHOHN | SJIEKTPOHHBIE OpOUTAM aTOMOB,
K pa3IMuHbIM HAIpPaBJIEHHOCTH, WOH, MOJIEKyJla, BaJICHTHOCTb,
KOHTEKCTaM. CIIOCOOHOCTh WHULIMMPOBATH, | AJIEKTPOOTPULIATEIBHOCTD,
IUIAHUPOBATh U CTENEeHb OKHCIIECHUS, XUMHUYECKas
CaMOCTOSITEJIbHO BBITIOJIHSATH | CBSI3b, MOJIb, MOJISIPDHAs Macca,

TaKyIo AEATEIBHOCTD;
- MHTEpeC K pa3Iu4yHbIM chepam

npo¢eCcCHOHATBHON
NesITeIbHOCTH,

Ognanenue YHHUBEPCATbHBIMU
y4eOHBIMU

MO03HABATEIbHBIMA JCUCTBUSIMH:

- CaMOCTOSITEIIEHO
dhopmynupoBaTh U
aKTyaJIn3UpOBaTh npobuemy,

paccMaTpuBaTh €

MOJISIDHBIA  00BEM, YTIICPOIHBIN
CKeJeT, yHKIIMOHATbHAs TPyIIIa,
paaMkan, H30Mepusi, H30MEpHI,
TOMOJIOTMUECKUN psiZl, TOMOJIOTH,
yTJEBOAOPOABI,  KHUCIOPOA- U
a30TCOAEpIKAIME  COECIUHEHMS,
OHOJIOTMYECKH AKTUBHbBIE
BemiecTBa  (YIVIEBOABI,  YKUPBI,
OeJIK1), MOHOMED,

IIOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbBIE




BCCCTOPOHHE,
- YCTaHaBJIMBATb Cym@CTBGHHHI’I
IIPU3HAK WU

OCHOBaHWs  JJIsl  CPaBHEHWUS,
KJIaCCU(PUKALIUU U
0000IIIEHHS;

- OIIPENIETISATH 1EJIH ACSATEIHHOCTH,
3a/1aBaTh MapaMeTpPbl U KPUTEPUU
HX JIOCTHKCHMS,

- BBIBIISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTH  KOPPEKTHUBHI B
JIeSITEILHOCTD, OIICHUBATh
COOTBETCTBUE pe3yIabTaTOB
LEeJIsIM, OLICHUBATh PUCKU
IMOCJICICTBUU NCATCIBHOCTH;

- pa3BUBaTh KpEaTUBHOE
MBIIJICHUE TIPU PEIICHUH
KU3HEHHBIX MPOOIEM

0a30BbIE HCCIIEI0BATENLCKHIE
JIEUCTBUL:

- BJIaJIETh HaBBIKAMHU Y4YeOHO-
HCCIIE0BATEIIBLCKON 1

MPOEKTHOMN JIESITENTBHOCTH,
HaBBIKAMU PA3PEILICHUS

po0em;

- BBISIBIIATD MPUYUHHO-
CJIEZICTBEHHBIE CBS3U U
aKTyaJu3UpOBaTh 3amauy,

BBIIBUTaTh TUIIOTE3Y €€
peleHus, HaXOAUTb apryMEHTHI
111 I0KA3aTeNIbCTBA
CBOUX YTBEpXICHUM,
napameTpsl U
KPUTEPHH PELICHHUS;

- aHaJU3UpPOBaTh IOJYUYEHHBIE B
XOZI€ peLIeHUs

3a/laui pe3yJIbTaTbl, KPUTHUECKU
OLIEHUBATh UX

JIOCTOBEPHOCTh, IPOrHO3UPOBATH
U3MEHEHHE B

HOBBIX YCJIOBHSIX;

- yMeThb MEPEHOCHUTh 3HAHUS B
[I03HABATEJIbHYIO U

3aJaBaThb

MPaKTUYECKYIO obnactu
KHU3HCACATCIIbHOCTH,

- YMETh UHTCTPUPOBATH 3HAHUS U3
pa3HbIX

MPeAMETHBIX 00JIaCTeH;

- BbBIABUT'aThb HOBBIC nacu,

npeajaratb OpUrnHaJIbHBIC

COCIMHEHUS, KPUCTAJUTHYECKAs
pemieTka, TUOBl  XUMHYECKHX
peakuuii (OKMCIUTENIbHO-
BOCCTaHOBUTENbHBIE,
SH/IOTEPMHUECKHE,
HOHHOTO OOMEHA),
0a30BbIC JIOTUYECKHE JICHCTBHSL:

9K30-H
peaxiuu

pactBop, 3IEKTPOJIUTHI,
HE3JICKTPOJIUTBHI,
3IEKTPOJIUTUYECKAS
JIFCCOITHAITHS, OKHCITUTEND,
BOCCTaHOBHUTEIb, CKOPOCTb
XUMHUYECKOU peakuuu,

XMMHYECKOE PaBHOBECHE), TEOPUH
M 3aKOHBI (TEOPHUS XUMHUUYECKOTO
CTPOEHHUSI OPTAHUYECKUX

BemectB A.M.  Bytneposa,
TEOpHs ANEKTPOIUTUYECKON
JUCCOLMAlMU,  MNEPUOANYECKHI
3akoH JI.11. MeHpaeneeBa, 3aKOH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK  XHUMHH,
(akTonornueckue CBEJACHH O
CBOMCTBAX, COCTaBE, NOJy4CHUH U
0e30MmacHOM WCIIOb30BAHUH
BOKHEUIIIUX HEOPTaHUYECKHX H
OpPTaHMYECKUX BEIIECTB B OBITY U
MPaKTUYECKOMN

JeSATEIbHOCTH YEJIOBEKA;

- YMETh BBISABJISATH XapaKTEpHbBIC

IIpU3HAKU n B3aNMOCBA3b
HU3YYCHHBIX HOHﬂTHﬁ,
IIPUMCHAITH COOTBCTCTBYHOIIINC

IIOHATHUS IIPU OIIMCAHUU CTPOCHHUS
U CBOHCTB HEOPraHUYECKUX U
OPraHWYECKUX BEUIECTB M HX
MIPEBPAICHUN; BBISABIATD
B3aUMOCBA3b XUMHUYECKUX 3HAHUU
C MOHATHUAMU U NPEACTaBICHUAMHU
JIPYTUX

€CTECTBEHHOHAYYHBIX
MPEAMETOB;

- yMETh HCIIOJIL30BAaTh
HANUMCHOBAaHUSI XUMHUYCCKUX
COCTUHEHUN

MEXTyHapOIHOTO co103a

TEOPETUYECKON U TPUKIAIHOU
XUMHHU U TPUBUAJIBHBIC

Ha3BaHMsI BaXHEMIIMX BEIIECTB
(3THiieH, aueTWieH, TJHUIEPHH,
dhenon,




MOJXO0/Ibl U PEUICHUS;
- CIIOCOOHOCTH UX MCIIOJIL30BaHUS
B TTO3HABATCIILHON M COITMAJILHOM
MpaKTUKE

dbopmanbaerun, YKCYCHast
KUCJIOTA, TJIMLUH, yTapHBIA Ta3,
YTJIEKUCIIBIN Ta3,

aMMHUaK,  TraimieHas  W3BEeCTb,
HETaleHass W3BECTh, ITUTHEBAsS
coJia ¥ IpyTHX),

COCTaBJISITh bopmysI

HEOPraHUYECKUX U OPTraHUYECKUX
BEILIECTB, YPABHEHUS
XMMHUYECKHX pPeaklUuil, O0bICHATh

nx CMBICI; MOJATBEPKIATh
XapaKTEpHbIE

XUMHUYECKHE CBOMCTBA BEIIECCTB
COOTBETCTBYIOIIMMHU
AKCIIEPUMEHTaMHU U

3aMuCcsIMHU ypaBHEHUU
XUMHYECKUX PEAKIIUN;

- YMETh YCTaHABIIMBATh
MPUHAICKHOCTh HU3yYEHHBIX
HEOPraHUYECKHUX U

OPraHUYEeCKHUX BEIIECTB K
ONpeIETICHHBIM KJaccaMm Hu

rpyIIaM COeIUHEHUH,
XapaKTepu30BaTh MX COCTaB M

BaKHEHIITHE CBOMCTBA;
OTIPEACTISATH BUIBI

XUMHYECKHIX CBSI3EH
(koBaneHTHAs, HOHHA,

MeTaJUTM4ecKas, BOJAOPOJIHAS ),
TUTBl KPUCTAIITUYECKUX PEIIETOK
BEIILIECTB; KJIAaCCU(PUITUPOBATH
XAMUYECKHE

peaKIuy;

- chopMHUpOBATh TPEICTABICHUS:
0 XUMHUYECKOM COCTaBIISIONICH
€CTECTBEHHOHAYYHOW  KapTUHBI
MHpa, POJIU XMMHUH B TO3HAHUH
SIBJICHUMN
MPUPOMABI, B
MBIIUIEHUS 51
JIAYHOCTH, €€
(yHKIIMOHATTBHOM TPaMOTHOCTH,

(bopmMupoBaHUH
KYJIbTYpbI

HEOOXOIUMOM  JUIsl  pelIeHUs
MTPAKTUICCKHX

3a7a4 u 9KOJIOTHYCCKHU
00OCHOBAaHHOI'O OTHOIICHHS K

CBOEMY 3/I0POBBIO U
MPUPOIHOM Cpee;

- YMETHh IIPOBOIUTH PACUETHI IO
XUMHYECKUM bopmynam u
YPaBHCHUAM XUMHUYCCKUX




peakuuii ¢  UCHOJb30BAaHUEM
(U3NUECKUX BEITHYHH,
XapaKTepU3yIOMKUX BEIIeCTBA C
KOJINYECTBEHHOMN CTOPOHBI:
Macchl, 00beMa

(HOpMallbHBIE YCJIOBHSA) Tas30B,

KOJINYECTBA BEIIIECTBA;
UCTIOJIb30BATh CHCTEMHBIC
XUMHYECKHUE 3HaHUS ISt
NPUHSITUS peuieHuit B
KOHKPETHBIX
KU3HEHHBIX CUTYyalusiX,
CBSI3aHHBIX C BEIIECTBAMHU M WX
IPUMEHEHHEM
OK 02. B oOnacTy LEHHOCTM HAy4yHOro |-  yMeThb  IUIAHUPOBaTh WU
Hcnons30Bath MIO3HAHMUS: BBITIOJTHATH XUMUYECKUH
COBPEMEHHBIE CPE/ICTBA | - C(OPMHPOBAHHOCTh | SKCIIEPUMEHT (IIPEBPAILICHHS
TIOMCKa, aHAJIH3a U MHPOBO33PEHUS, OpPraHMYEeCKUX  BEUIECTB  NpPHU
UHTEPIPETANN COOTBETCTBYIOIIETO HarpeBaHMH, IMOJyYeHHE STUIICHA
uHpOopMaImy 1 COBPEMEHHOMY YPOBHIO Pa3BUTHUS | U H3YUYEHHE €TO
UH(POPMAIIMOHHBIE HAYKH " OOIIECTBEHHOH | CBOWMCTB, KAUECTBCHHBIC PEaKIIUU
TEXHOJIOTUH IS NPaKTHKH, Ha aNTb/ICTUIbI, Kpaxma,
BBITTOJTHEHHS 3a1a9 | OCHOBaHHOTO Ha JHaore | yKCyCHYIO KHCIIOTY;
npodeccruoHanbHON KyJIBTYD, JICHATY PaLHsI 0enkoB npu
JIeSTEIIbHOCTH. CTIIOCOOCTBYIOIIETO  OCO3HAHMIO | HATPEBAHWH, LBETHBIE PEAKIUH
CBOETO MecCTa B O€JNKOB; TPOBOAWUTH  PEAKIIUU
MOJIUKYJIBTYPHOM MHUPE; HMOHHOTO OOMEHa, OIpEeIesITh

- COBEpLICHCTBOBAaHUE SI3BIKOBOM
1 YATATEIHCKOMN
KYJIbTYpbI KakK
B3aUMOJICVCTBUS MEXKTY
JIIOJIbMU U TTIO3HAHUS MUDA;

- OCO3HAaHME LIEHHOCTU Hay4HOU

cpeacTBa

JIeSITENILHOCTH,
TOTOBHOCTD OCYIIECTBIIATh
MIPOEKTHYIO U
HCCIIEIOBATENIBCKY IO
NEeSATEIbHOCTh MHAUBUAYAJIBHO

Y B IpynIe;

OsnaneHue YHUBEpCAJIbHBIMHU
y4eOHBIMU MO03HaBaTCILHBEIMHU
NIEUCTBUSIMU:

pabota ¢ uHpOpMAaIIHEIA:
- BJIQJICTh HABBIKAMHU IOJYYCHHUS
nH(pOpMaLIUU U3

UCTOYHUKOB  pa3HbIX  THIIOB,
CaMOCTOSITENILHO
OCYILECTBIISATh TIOUCK, AaHAaJM3,
CUCTEMAaTU3ALMIO U
UHTEpHpeTanulo  MHPOpMaLUU

Pa3INYHbIX BUJOB U
¢dbopM npencTaBiIeHMS;

Cpeiy BOJIHBIX — PacTBOPOB,
KayeCTBEHHBIE  peakIuu  Ha
cynbdar-, kapOoOHAT- U XJIOpPHUI-
aQHMOHBI, Ha KaTHOH

aMMOHUS; peuarthb
SKCIIEPUMEHTAJIbHbIE 3aJaud 110
teMaMm "Mertamibsl" U
"Hemerannel") B COOTBETCTBUM C
NIpaBUIAMHU TEeXHUKU
0€30MacHOCTH NPU

oOpallleHnu ¢ BEIeCTBAMU H
71a00paTOPHBIM 000PYIOBaHUEM;
MIPEICTABIATh

pe3ynbTaThl XHUMHAYECKOTO
JKCHEepUMeHTa B (hopMe 3amucu
ypaBHEHUH

COOTBETCTBYIOLIMX pEakUui U

dbopMyHpoBaTh  BBIBOJBI  HA
OCHOBE ITHX
pe3yNbTaToB;
- YMETh aHAIIM3UPOBATh
XUMHYECKYIO nH(popmaruio,

MOJIy4acMy10 U3 pa3HbIX




- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX
dopmaTax ¢ yuyerom

Ha3Ha4YeHUS  WHPOpPMALUU U
IeJICBOM ayIUTOPUH,

BHIOMpas ONTHMAJIBHYIO (Qopmy
NPEICTAaBICHNS I BU3YaTH3aLIUH;
- OUEHHWBATh JIOCTOBEPHOCTH,
JETUTUMHOCTh WH(OpMaIHH, ee
COOTBETCTBHE  NPABOBBIM  H
MOPaJIbHO-3THYECKUM HOpMaM;

- WCTIOJB30BATh cpeacTBa
UH()OPMAIIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTUH
B peIICHUH
KOTHUTUBHBIX,
KOMMYHUKaTHBHBIX U
OpTaHU3aIMOHHBIX
COOJIIOIEHUEM
TpeOoBaHUI SPTrOHOMHKH,
TEXHUKH 0€30I1aCHOCTH,
TUTHUEHBI,  pecypcocOepexeHus,
NPaBOBBIX U
THYECKUX HOPM,
nH(GOPMAIIMOHHOU
0e30IMacHOCTH;

- BIIAIETh HaBBIKAMH
pacro3HaBaHMs U 3AIIUATHI
uHpopMaluu, HUHPOPMAIIMOHHON
0e3omacHOCTH

3aaa4 C

HOpM

HUCTOYHUKOB (CpEACTB MAacCOBOM
uHpopmanuu, cetb VHTEepHET U
ApyrHe);

- BJIaJIETh OCHOBHBIMHU METOJIaMH
HAay4YHOI'O IMO3HAaHHA BCLICCTB U
XUMHUYECKHX

SIBJICHU (mabmroncHwme,
H3MepeHue, AKCIIEPUMEHT,
MOJICTMPOBAHUE);

- YMCTb IPOBOAUTH PACHUCThI IIO

XUMUYECKUM bopmynam "
YpaBHEHUSIM

XUMHUYECKHUX peakui c
UCHOJb30BaHUEM  (DU3HYECKHX
BEJIMYMH,

XapaKTepU3yIOLIMX BEUIECTBA C
KOJINYECTBEHHOMN CTOPOHBI:
Macchl, 00beMa

(HOpMaJIbHBIE  YCJIOBHS) Tas30B,
KOJINYECTBA BEILIECTBA;
UCTIONIb30BATh

CUCTCMHBIC XHUMHUYCCKUEC 3HAHHA

JUIL  TPUHATUS ~ pElICHUH B
KOHKPETHBIX
KU3HEHHBIX CUTyaIusx,

CBA3aHHBIX C BCIICCTBAMH H HX
MNPUMCHCHUCM

JMYHOCTH;
OK 04. - TOTOBHOCTb K CaMOpa3BUTHIO, | -  yME€Thb  IJIAaHUPOBaTh WU
O dexTrBHO CaMOCTOSITEJIbHOCTH BBITIOJTHATH XUMHUYECKUH
B3aUMOJICHICTBOBaTh U | U CAMOOIIPEICIICHUIO; HKCHEPUMEHT (TIpEBPALICHHUS
paboTath -OBJIQJICHUEC HaBBIKAMH Yy4YeOHO- | OPraHMYECKHX  BEIIECTB  IpH
B KOJUICKTHUBE U HCCIIeI0BATENLCKOMH, HarpeBaHMH, IMOJyYeHHE STUIICHA
KOMaH/Ie. MPOEKTHON " COLIMAJIbHOM | M U3yUYCHHUE €ro

NesITeTbHOCTH; CBOWCTB, KAYECTBEHHBIC PEAKIUH

Osnanenue YHHUBEpCAJIbHBIMU | Ha aITb/ICTUIbI, Kpaxma,

KOMMYHUKaTHBHBIMH YKCYCHYIO KHCJIOTY;

IEUCTBHUAMHU: JICHATY paLHsI 0enkoB npu

0) COBMECTHAsI IeATEIIHBHOCTb:

- NOHHMMAaTh M MCHOJL30BaTh
MpEeUMyIIeCTBa

KOMaHJIHOM W WHIAUBUIYAJIbHOU
paboTHI;

- NPUHHUMATH LIEJId COBMECTHOM
JICITEIILHOCTH,

OpraHU30BbIBATH n
KOOPJIMHHUPOBATH JEHCTBHUS 110 €€
JIOCTYDKEHHIO: COCTaBIISITh IIJIaH
JICHCTBHI,

Harp€BaHnv, HOBCTHLIC PCAKIUU
66J'IKOB; IIpOBOAUTH

peakuud ~ WOHHOTO  OOMeHa,
ONpEeNensiTh  CpeAy  BOJHBIX
pacTBOpOB,

Ka4eCTBCHHBIC  PEaKIMh  Ha

cynbdar-, KapOOHAT- U XJIOPHI-
AHUOHBI, HA KATHOH
aMMOHUSI, peuiarsb
IKCIICPUMEHTAJIbHBIC 33Jaud T10
temaM "Metamiel" u




pachpefensTh poNd C y4eTOM
MHEHHU# y4aCTHUKOB
00CyXIaTh
COBMECTHOM pabOThI;
- KOOPAWHHPOBATHL W BBINNOJHATH
paboTy B YCIOBHSIX

pe3yNbTaTh

pEabHOT0,  BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO
B3aHUMOJICHCTBHS;

- OCYUIECTBJISTh  IO3UTHUBHOE
CTpaTErn4ecKoe

IIOBEJICHUE B Pa3IUYHBIX

CUTYAIHAX, IPOSBIIATH
TBOPUYECTBO ¥ BOOOpaKEHUE, OBITh
MHHUIAATHBHBIM

OsBnanenue YHUBEpCAJIbHBIMHU
pEeryJISITUBHBIMHU
JNIEUCTBUSIMU:

I) MpUHATHE ce0si U JpYyrux
Joaen:

- TpPUHAMATP  MOTHUBBI H
apryMeHTHI IpyTUX JoAen

npu aHaJu3e pE3yJIbTaTOB
NesITeNbHOCTH;

- IPU3HaBaTh CBOE MPABO U MPABO
JIPYTHX JIIOEHN Ha

OIIOKMU;

- pa3BUBaTh CIIOCOOHOCTD
MMOHUMAaTh MHP C MO3ULAH
JPYroro 4ejoBeKa;

"Hemerannel") B COOTBETCTBUM C
NIpaBUIAMHU TEeXHUKU
0€30MacHOCTH NPU

oOpalleHnu ¢ BEIeCTBAMU H
71a00paTOPHBIM 000PYIOBaHUEM;
MIPEICTABIATH

pe3yIbTaThI XHUMHAYECKOTO
JKCHEepUMeHTa B (hopMe 3amucu
ypaBHEHUH

COOTBETCTBYIOIIMX pEaKkUUi U
¢dbopMynHpoBaTh  BBIBOABI  HA
OCHOBE 3THX

pe3yJIbTaToB

OK 07.
ConencTBoBaTh
COXpaHEHUIO
OKpY’)KaloIIe  cpesbl,
pecypcocOepexeHHIo,
MPUMEHSATH 3HaHUA 00
W3MEHEHUU KJIUMaTa,
MPUHIUIIBI
OEpEKITUBOTO
MIPOU3BOCTBA,

3P PEeKTHBHO
NelCcTBOBATh B
Ype3BbIYaHbIX
CUTyalusiX.

B oOmactm  9KOJIOTHMYECKOTO
BOCITUTAHHUS:

- c(hOPMUPOBAHHOCTH
3KOJIOTUYECKOHN KYJIbTYpHI,
IMOHUMAaHUE BIHSHHS COIUAIBHO-
9KOHOMHYECKHUX

MPOLECCOB Ha COCTOSIHUE
MIPUPOJAHOUN U COLIMATIBHOM

Cpenbl, OCO3HAaHHE TI00ATBLHOTO
XapakTepa

9KOJIOTMYECKUX MPOOIIeM;

- IJIaHUPOBAHHE H
OCYILIECTBJICHUE JICCTBUI B
OKPY’KaIOIIeH cpele Ha OCHOBE
3HAHUS LeIeH
YCTONYUBOIO
YeJI0OBEUYCCTBA;
AKTUBHOE HEINPUATHE JEUCTBUU,
MIPUHOCSIINX BPEJ

Pa3sBUTHUA

c(hopMUpOBATH NPEICTABICHUS: O
XUMHYECKON COCTABIISIIOILEH
€CTECTBEHHOHAY4YHOW  KapTHHBI
MHpa, POJU XHMHUU B IO3HAHUU
SIBJICHUI MIPUPOBIL, B
(GOpMHUpPOBAaHUM  MBIIUICHUS U
KYJbTYpPbI JUYHOCTH, ee
(YHKIIMOHAIBHOH T'PaMOTHOCTH,
HEOOXOIUMOM  JUIsl  pelIeHHs
IIPAKTUYECKHUX 3a1a4 u
9KOJIOTMYECKH  OOOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 37J0POBBIO U
MPUPOAHOM CpeE;

- yMeTb coOmojaTh IpaBHia
9KOJIOTMYECKH 11€1ec000pa3HOro
MOBEJIeHUsI B OBITY U TPYJOBOM
NeSTEIbHOCTH B LeJsIX
COXPAaHEHHUs CBOETO 370POBbs U
OKPY’KaroIe¥ IPUPOJHOUN CpEMBL;

OKpPY’KaIOIIEH cpefe; Y4YUTBIBATH OIIaCHOCTH
- YMEHHME  IPOTHO3UPOBATH | BO3AECUCTBUSA Ha KUBBIE
HeOJIaronpusITHeIe OpraHUu3Mbl OIPEIEIECHHBIX
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NpeAIPpUHUMACMBIX

- paciuupeHue OmbITa
JESTEIbHOCTH SKOJIOTMYECKOM
HaIPaBJIEHHOCTH;

- OBJIaJICHUE HaBbIKaMHU y4eOHO-
HCCIIEI0BATENIbCKOM,

MPOEKTHOMN 51 COLUAITBHOM
JESITEIIBHOCTH.

OKOJOTHUYCCKHUC OoCICACTBUA | BEIICCTB,

HOHUMAs CMBICH
MOKa3aTelsl NpeIeabHON
JNEWCTBUI, TPEIOTBPALIATD HX; JIOITyCTUMOW KOHUEHTPALIMH.

1. CTPYKTYPA U COJIEP)KAHUE YUYEFHOU JUCHUILJIAHBI

2.1. OFbEM JJUCHUILIMHBI Y BUJIbI YYEBHOM PABOTHI

Bun yue6HOI paboTh O0nem B Cemectpsl

yacax 1 2

O6Bem 06pa3oBaTenbHOI MPOrpaMMBbl 72 36 36

JMCLUIUIMHBI

B ToM yucne:

OcHOBHOE coJiepKaHue 64 32 32

B toMm uucne:

TEOpeTUIYecKoe 00yUeHHe 30 15 15

MPAKTUYECKHUE 3aHATHUS 24 12 12

na0opaTOpHbIC 3aHATHU 10 5 5

[TpodeccrnoHanbHO-OPUEHTUPOBAHHOE 6 3 3

coJiep;kaHue (coaepxaHue MPUKIaIHOTO

MOJIYJIs1)

B ToMm uucne:

TEOpeTHIYecKoe 00yUeHne 2 1 1

IIPAKTHYECKUE 3aHATHS 4 2 2

[IpomexxyTouHas aTTecTaius (3a4eT) 2 1 1

2.2. TEMATUYECKHAM IIJIAH 1 COJAEP)KAHUE JUCIHUATLINHBI

HaumenoBanue Conep:kanue y4e0HOro MaTepuaa Oo0bem dopmMupyem
pa3aesioB u TeM (ocHOBHOe 1 IPO(eCcCHOHATBHO- 4acoB ble
OPHEHTHPOBAHHOE), JTA00PATOPHbIE KOMIIeTEeHI[U U
U MPaKTHYeCKHEe 3aHATHS,
NPUKJIATHOH MOAYJIb
(npu HAIMYMH)
1 2 3 4

OcHoBHoOE coiepKaH 64
Paznen 1. OCHOBBI CTpOEHUA BENIECTBA 6
Tewma 1.1. OcCHOBHOE coziepKaHue 4 OK 01
Crpoenue aToMOB Teopetuueckoe 00yueHue 2




XUMHYECKIX
9JIEMEHTOB U
npuponaa
XUMHUYECKOM
CBSI3H

CoBpeMeHHass  MoJielb  CTPOCHUS
atoma. CUMBOJHYECKHUNA S3bIK XHUMHH.
XUMHUYECKUHN HIEMEHT. DICKTPOHHAS
KOH(UTyparus aToMa.
Knaccudukanus XUMUYECKHUX
9IIEMEHTOB). BalleHTHBIE SJEKTPOHBI.
BaneHnTHOCTh. DIIEKTPOHHAS TIPHPOJIA
XUMHYECKON CBSI3H.
DIIEKTPOOTPUILIATEILHOCTh. BuUIbI
XUMHUYECKON CBS3UM  (KOBaJECHTHas,
WOHHAS, METAJUTHYECKAsl, BOJIOPO/THAS )
U crioco0bI ee 00pa3oBaHus

[IpakTrueckue 3aHATUA

Pemenne 3amannii Ha UCHOIL30BAHHE
XHUMHWYECKOM CHMBOJIMKHA W Ha3BaHHI
COEMHEHUH 110 HOMEHKJIAType
MEXyHapOIHOTO coro3a
TEOPETUYECKON U MPUKIIAJHON XUMHH
W TPUBHUAIBHBIX  Ha3BaHUM  AJid
COCTaBJICHUS

XUMHUYECKUX (OpPMYINl ABYXaTOMHBIX
coeMHEHUN (OKCUIOB, CYJIb(HUIOB,
THJIPUIOB U T.I1.) U JPYTHX
HEOPraHUYECKUX COCIUHCHHI
OTJIENBHBIX KJIACCOB.

IIpakTrnueckue 3a7aHus Ha
YCTaHOBJICHUE CBSI3H MEXKITY
CTPOEHHEM  aTOMOB  XHUMHYECKUX
9JIEMEHTOB U

MEPUOJNYECKUM U3MEHEHUEM CBOMCTB
XAMHYECKHX  DJIEMEHTOB M HX
COCIUHEHHUN B COOTBETCTBUH C
MOJI0XKEHUEM ITepuoanueckoit
CHCTEMBEL.

Tema 1.2.
[Tepuonnueckuii
3aKOH U Ta0IuIa
J.N. Menneneena

OcHOBHOE COACpIKaHNC

[IpakTueckue 3aHATUA

[\

[Tepnonnueckas cucTeMa XUMHUECKUX
3JIEMEHTOB JN. Menpeneena.
OU3NYECKHUI CMBICIT

Ilepuonnueckoro 3aKOHa ..

Menneneena. 3aKOHOMEPHOCTH
N3MCHCHUS CBOI\/JICTB XUMHNYCCKHUX

9JIEMEHTOB, 00pazyeMbIx HMU
HpOCTBIX U CIJIOKHBIX BE€HIICCTB B
COOTBETCTBUH c MOJIOKEHUEM
XUMHUYECKOT'O 2JICMCHTA B
[Tepuoanueckoit CUCTEME.

MupoBo33peHYecKOe U Hay4dHOE
3HayeHue [lepuoanueckoro

OK 01
OK 02




3akoHa [[.1. Menneneesa. [Iporuossr
.. MenaeneeBa. OTKpbITHE HOBBIX
XUMHYECKHUX DJIEMEHTOB.

Perienne MIPAKTHKO-
OpI/IeHTI/IpOBaHHBIX TeopeTqucxnx
3aJaHui Ha XapaKTepu3aIuio
XUMHNYCCKHUX

3JIEMEHTOB «MeTamInyecKue /
HeMeTaJJIMIeCKIe CBOMCTBA,
AIIEKTPOOTPHUIIATETILHOCTh
XUMHNYCCKHUX

9JIEMEHTOB B COOTBETCTBHHU C HX
BHGKTPOHHI)IM CTpOGHI/IeM n

IIOJIOKCHUEM B HepHOHquCKOﬁ
CHCTEMC

XUMHYECKUX 3JIEMEHTOB J..
MenpeneeBay
Paznen 2. Xumunueckue peakiuu 10
Tema 2.1. Tumsl OCHOBHOE coziepxKaHue 4 OK 01
XAMUYICCKHUX Teopetnueckoe oOyueHue 2
pCaKInu Knaccudukanust 1 TUTIBI XUMHYECKUX 2
peakiuii C yuacTueM HEOPraHUYECKUX
Benrects. CocTaBieHuE
YpPaBHEHUN peakluil COCAUHECHMS,
pasyoKeHus, 3aMeleHus, oOMeHa, B
TOM  YHCII€  peakuud  TIOpEHMUH,
OKHCJICHHS -
BOCCTaHOBJICHHSL.
YpaBHeHus OKHCJICHUS-
BOCCTAHOBJICHHS. CreneHb
OKHCJICHHS. Oxucnureb u
BOCCTaHOBHUTEIb.
Cocrasiienne u ypaBHUBaHHE
OKHCJIMTENBLHO - BOCCTAHOBUTEIBHBIX
peaKkuuii METOIOM JIEKTPOHHOTO
OaaHca. OKHUCIIUTEIIBHO -
BOCCTAHOBUTEJIbBHBIE  pPEAKIUH B
MpUpPOJIE, MIPOU3BOJICTBEHHBIX
npoiieccax u
JKU3HEAESITEIbHOCTH OPraHu3MOB
[IpakTrueckue 3aHATUA 2
KommuecTBeHHBIE  OTHOIIIEHWS B 2

XUMHH. OCHOBHBIE KOJIMYECTBEHHBIC
3aKOHbIl B XMMHM M pacyeTsl IO
YPaBHEHHUSAM XUMHYECKHX DPEAKIHM.
Monp Kak eIMHHMIA KOJIMYECTBA
BeniecTBa. MossipHast Macca. 3aKOHBI
COXpaHEHMsI MacChl U PHEPTUU. 3aKOH
ABorazipo. MosspHbIii 00beM Ta30B.
OtHocuTenbHasT IUJIOTHOCTH — T'a30B.
PacyeTsl 0 ypaBHEHHSIM XUMUYECKUX




peakKIuil C HCIOIb30BAHHEM MAacCHl,
o0bema (HopMasbHbBIE YCIOBHS) Ta30B,
KOJIMUECTBA BEIIECTBA

Tema 2.2. OcHOBHOE coziepKaHue 4 OK 01
ONeKTpoIUTHYCCKAS Teoperuueckoe oOydeHue 2 OK 04
Auccormanui u Teopus 3JIEKTPOIUTHYECKOI 2
MOHHBI OOMEH nuccoranui. MoHbI. DIEKTPOIIUTHI,

HEBJIEKTPOJIUTHL. Peakuun HMOHHOTO

oOmena.  CocraBieHME  peakUui

HMOHHOTO OOMEHa IyTeM COCTaBJICHUS

UX TIOJTHBIX U COKPAIIEHHBIX HOHHBIX

YpaBHEHU. KucnotHo-ocHOBHBIE

peaknmu. 3aZaHus Ha COCTaBJICHHE

MOHHBIX pEeaKIHil

JlabGoparopHbie 3aHATHS 2

JlaGopaTopHas pabota “Tunsl 2

XUMHUYECKHX PEaKIUn”.

HccnenoBanue TUNOB (II0 COCTaBy U

KOJINYECTBY HCXOJIHBIX u

oOpa3yrommxcs BEIIIECTB) u

IPU3HAKOB

XUMUYeCKuX peakuui. lIposenenue

peakmuit HOHHOI'O obMeHa,

OIpezesIeHue cpeabl BOJIHBIX

pacTBOpOB.

3amaHus Ha COCTaBJICHHUE HOHHBIX

peakuui
KonTponbHas CrpoeHue BelecTBa U XMMHUECKHE 2
pabora 1 peakIumn
Pazgen 3. CtpoeHue u CBOMCTBa 16

HEOpPraHMYEeCKUX BEIIECTB
Tewma 3.1. OCHOBHOE coziepKaHue 4 OK 01
Knaccndukaums, Teoperuueckoe 00yueHne 2 OK 02
HOMCHKIaTypa 1 [IpeaqMeT HEOPraHMYECKOW XUMMH. 2
CTPOCHHC Knaccudukamuss  HeOpraHMYECcKHX
HEOPraHHICCKIX BewecTs. [IpocTsie U C10KHbBIE
BCINCCTB BEIIECTBA. OCHOBHbBIE KJIacChI

CJIO’KHBIX BEIIIECTB (oxcumpl,

THJPOKCHU/IBI, KHCJIOTBI, COJIH).

B3aumMocss13b HEOPraHUYECKUX

BEIIECTB. ArperaTHble  COCTOSIHUSA

BeuiecTBa.  Kpucraimnuueckue  u

amop(dHBIC BeIIeCTBA.

Tunel  KPUCTAIUTMYECKUX  PEIIETOK
(aToMHasi, MoOJeEKyJspHas, HWOHHAasi,
MeTaJuIn4ecKas). 3aBUCUMOCTh
(bu3nyecKux CBOMCTB BeIIECTBA OT
TUNA  KPUCTAITMYECKOW  PEIICTKH.
3aBUCHMOCTh XUMUYECKON
AKTUBHOCTH  BEIIECTB OT  BHJA
XUMHUYECKON CBS3U u TUMA
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KPUCTaJUIMYECKOU peLIETKU.
[TpuyrHbI MHOTOOOpa3Usl BEIIECTB

[IpakTrueckue 3aHATUA

Howmenknartypa HEOPraHUYECKUX
BEIIIECTB: Ha3BaHUE BEIIECTBA UCXO[s
U3 UX XUMUYECKOH (POPMYIIBI HITH
COCTaBIICHUE XHUMHUYECKOH (opMyIbl
UCXONs W3 Ha3BaHWs BeEUIeCTBAa IO
mexayHapoanoi (MIOITAK) unu
TPUBHUAIBLHON HOMEHKJIATYypE.
Pemennie mpakTHUeCcKUX 3aJaHUN TIO
KJaccupuUKalMy, HOMEHKIAaType U
XUMHYECKUM (hopmyram
HEOPTraHNYECKUX BEIIECTB PA3IMIHBIX
KJaccoB (yrapHbIil ra3, YrIEKHUCIBIN
ras, aMMHaK, rameHasi U3BecTh,
HeraieHasi U3BeCTh, MUThEBasi Coa U
IpyTUX): Ha3blBaThb M COCTABIATH
(bopMyIIbI XUMUYECKUX BEIIECTB,
ONpeNeNsATh  MPHHAUICKHOCTh K
KJIaccy.

Uctounnku XUMHYECKON
uHpopManuu  (CpeaCTB  MaccOBOMU
uHpopMmanuu, cetb MHTepHET U
npyrue). [Touck

uHpOpMaun o Ha3BaHUAM,
UJICHTUPUKATOPAM, CTPYKTYPHBIM
dbopmynam

Tema 3.2. ®usmnko -
XUMHUYECKHE
CBOMCTBA
HEOPTraHUYECKUX
BEIIECTB

OcHOBHOE COACPpIKaHNC

Teopetnueckoe o0yueHue

Merammel. O0mume Qusnyueckne wu
XUMHUECKHE CBOMCTBA METAIJIOB.
CrocoObl  moNydeHHs.  3HaueHUe
METaJUIOB U HEMETAJUIOB B MPUPOJE U
JKH3HEACATENILHOCTH  4YEJIOBEKa U
opranuzmoB. Koppo3ust MeTasios:
BHUJIBI KOPPO3WH, CIIOCOOBI 3alTUTHI
METaJUIOB OT KOPPO3HUH

Hemeramnel. O0mue duszndeckue u
XUMHYECKHE CBOWCTBA HEMETAIIJIOB.
TunuyHble CBOWCTBA HEMETAIIOB

IV-VII rpynn. Knaccudukanus u
HOMEHKJIaTypa COCJTMHEHUI
HEMETAJUIOB. KpyrosopoTs!
OMOT€HHBIX AIEMEHTOB B IPUPOJIE

XHUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHWYECKHX BEIIECTB
(OKCUAOB, TUAPOKCHUIOB, KHCIIOT,

cosed W Ap.). 3aKOHOMEPHOCTH B
M3MCHCHUU CBOICTB MPOCTBIX
BEIIECTB, BOJOPOIHBIX COCTMHECHH,

OK 01
OK 02
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BBICHIUX OKCUAOB U THAPOKCHUIOB

[IpakTueckue 3aHATUA

CocraBneHue ypaBHEHUN XUMHUYECKUX
peakuMii ¢ y4yacTHEM HPOCTBIX H
CJIO’KHBIX HEOPTAHMUECKUX BEIECTB:
METaJUIOB M HEMETAJUIOB; OKCHJIOB
METaJIOB, HEMETaJJIOB u
aM(pOTEPHBIX AJIEMEHTOB;
HEOPraHUYeCKUX

KHUCJIOT, OCHOBaHMM M aM(OTEpHBIX
TUAPOKCHUJIOB; HEOPraHUYeCKUX
coJen, XapaKTEPUIYIOIINX 170'¢
CBOWCTBA.

Pemenue MPaKTUKO-
OpPUEHTUPOBAHHBIX  TEOPETUYECKHUX
3aJJaHiii  Ha  CBOMCTBA, COCTaB,
MOJIyYEHUE U

Oe3omacHoe HCIIOJIb30BaHUE
BAKHEUIIIUX HEOPraHUYECKUX
BEUIECTB B OBITY U MPaKTHYECKOU
JIeATETbHOCTH

YeJI0BEKa

Tema 3.3.
Nnentudukanus
HEOPTaHMYECKUX
BEIIECTB

OcHOBHOE coJiep)KaHne

JlaGopaTopHble 3aHATUS

\S}

Jlaboparopnas pabota
«neHTndukammss  HEOPraHUIECKHUX
BEILIECTBY, penieHue
OKCHEPUMEHTANBHBIX  3a7ad 10
XMMHUYECKHM CBOWCTBAM METAJIOB U
HEMETaJUIOB, TI0

pacmo3HaBaHHIO M TIOJyYCHHIO
COEIMHEHNH METaJUIOB U HEMETAIIJIOB.
Wnentndpukanms  HEOPraHUYECKUX
BEIIECTB C HCIOJNB30BAaHUEM  HX
(U3UKO-XUMUYECKUX CBOUCTB,
XapaKTEPHBIX KAYECTBEHHBIX PEAKITHA.
KauecTBeHHBIC peakuuy Ha Cyibdar-,
KapOOHaT- M XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS

OK 01
OK 02
OK 04

KonTponbhas pabora 2

CBoiicTBa HEOPraHUYECKUX BEIIECTB

Pasnen 4.

CrtpoeHue 1 cBONCTBA OPraHUYECKUX
BCILECTB

24

Tema 4.1.
Knaccudukanus,
CTPOCHHE U
HOMEHKJIATypa
OpPTaHHYECKUX
BEILIECTB

OcHOBHOE coJiep)KaHue

TeopeTtnueckoe o0yueHue

\9}

IlosiBiieHME U pa3BUTHE OPTAHUYECKOU
XumMuM  kKak  Haykd. [Ipeamer
OpraHM4yeckod xumuu. Mecto u
3HaYEHUE OPraHU4YEeCKOW XHMHH B
CUCTEME €CTECTBCHHBIX HaYK.

OK 01
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XUMHUYECKOE CTPOEHHUE KaK MOPSA0K
COCMHEHUsI aTOMOB B MOJIEKYJIE
COIJIaCHO MX BaJ€HTHOCTH. OCHOBHbBIE
MOJIOKEHUSI TEOPUU  XUMHUYECKOIO
CTPOEHHSI OpPraHMYECKUX COCAMHEHUN
A.M. BytnepoBa. YriepoaHslii CKeNeT
OpraHUYeCcKon MOJIEKYJIBL.
3aBUCHMOCTb CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTPOCHUS MOJIEKYJI. 5T
N3omepus u u30Mepsl.

[TonsiTue o GyHKIMOHATBHOU IpyTIIE.
Pangukan. [Tpunnumne! knaccupukanuu
OPraHUYECKNX COCTUHECHUM.
MexnayHapoaHass HOMEHKJIATypa H
TIPUHITUTIBI HOMEHKJIATypPbl
opraHnyeckux coeauHeHui. [lonarue
00 azoTcoaepKalux COCAMHECHUSX,
OMOJIOTMYECKH aKTHBHBIX BEIIECTBAX
(yrneBonax, xupax, 0enkax u ap.),
BBICOKOMOJIEKYJIIPHBIX COEIMHEHUSIX
(MOHOMEp, TOJIUMEDP, CTPYKTYpHOE
3BEHO)

[IpakTrueckue 3aHATUA

Homenknarypa OPTraHUYECKUX
COCIMHEHUN  OTAEIBHBIX  KJIACCOB
(HachIIIEHHbIE, HEHACBILIECHHBIE U
apoMaTU4ECKHe YTIEBOIOPOABI,
CIUPTHI, (deHobl, aJIbJIeTUIbI,
KETOHBI, KapOOHOBBIE KUCIIOTHI U JP.)
CocraBnenue MTOJIHBIX u
COKpAIIIEHHBIX CTPYKTYpPHBIX (hopmyit
OpraHMYECKHUX BEIIECTB OTAEJbHBIX
KJIACCOB, 5 UCIOJIb3Ysl X Ha3BaHUA 110
CHCTEMAaTHYECKOW W  TPHUBHAIBHOU
HOMEHKJIaType (STHJIEH, AaleTUJIeH,
ruiepul, QeHon, ¢GopMalbIaeTHI,
YKCYCHasi KMCJIOTa, TIUIMH). PacueTsl
npocTteiiel (opMyIIbl OpraHUIeCcKOM
MOJIEKYJIBI, MCXOISA M3 DJIEMEHTHOIO
cocrtana (B %)

Tema 4.2.
CsoiicTBa
OpPTaHUYECKUX
COCOUHCHHI

OcHOBHOE COACpIKaHNC

Teopetnueckoe o0yueHue

o)

PU3NKO-XUMHUYECKHE CBOMCTBA
OpPraHUYECKUX COEIMHEHU I
OTJICNIBHBIX KJ1acCOB (0OCOOCHHOCTH
KIacCUPUKAMK U  HOMEHKIATYpPBI
BHYTPHU KJIacca; TOMOJIOTUYECKUIN Pt
U o0mas GpopmyIa; u30MepHs;
¢dbuznyeckue CBOICTBa; XHWMHUYECKUE
CBOICTBA; CIIOCOOBI MOTYYCHHS):

OK 01
OK 02
OK 04
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- IIpeieIbHbIE YIIIEBOAOPOIbI (AJIKAHbI
U LUKJI0ankaHbl). [opeHne MeTana kak
OJIMH U3 OCHOBHBIX

HCTOYHUKOB Tera B
IIPOMBIIIJIEHHOCTH U ObITY. CBOliCcTBa
HIPUPOAHBIX YTJI€BOJ0PO/IOB,

HaXO0XJ/ICHUE B
HpUPOJIE U IPUMEHEHUE alIKaHOB;

- HEeTpejaebHble (AJIKEHbI, aJIKUHBI U
aJIKa/IueHbI) U apoMaTH4ecKue
yraesogopoasl. ['openue anerunena
Kak UCTOYHUK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHU JJIs1
CBapKH U pe3KH METAJIJIOB

- KHCJOPOJCOIEPKALIUE COCIUHEHUS
(cmuptel W (QeHodbl, KapOOHOBBIE
KACIOTHl W OQUPHL, albIETHIbl U
KETOHBI, HKUPBI, YTIIEBObI).
IIpaxkTHueckoe IIPUMEHEHUE
ATUJICHIJIMKOJS, TJIHLEpUHa, (eHona.
IIpumeHeHne

dopmanpaeruna, aleTalbJETHIa,
YKCYCHOM KHCJIOTBL. MbLIa Kak COJIH
BBICIIMX KapOOHOBBIX KHCIIOT.
Moromue cBOICTBA MbLIA

- a30TCOJEpJKallle  COEIUHEHUS
(aMMHBI U aMHHOKHCIIOTBI, OEJKH).
BricOKOMONEKYISIpHBIE COSTMHEHHUS
(cunTeTHdeckue u  OMOJOTHYECKHU-
aKTUBHBIC). MoHOMep, ToIuUMeEp,
CTpyKTypHOe 3BeHO. [Tonnmepuszanus
STHJIEHA KaK OCHOBHOE HaIlpaBJICHUE
€ro MCIOIb30BaHMS.

['eHeTnyeckas CBSA3b MEXKIY KilaccaMu
OPraHUYEeCKNX COCTMHEHUIN

IIpakTHueckue 3aHATUS

CBoiicTBa OpraHUYECKUX COEIUHEHUN
OTJENbHBIX KJIAcCOB (TpUBUANIbHAS U
MEXyHapOHAas HOMEHKIIATypa,

XUMHYECKHE  CBOWMCTBA, CIOCOOBI
MOJTYYCHHSI): TIpe/ieNIbHbIC (aJIKaHbl U
[IUKJIOQJIKAHBI), HETIPEIEIbHBIC

(aJIKeHBI, ANKWHBI W aJKaIuCHBbI) W
apoOMaTH4eCKHe YTIIEBOJOPOIHI,
cnupThl W (QEeHONbl, KapOOHOBBIE
KACIOTHl W OQUPHL, albIETHIbl U
KETOHBI, aMHHbI W aMHUHOKHCIIOTBI,
BBICOKOMOJICKYJISIDHBIE ~ COCIMHECHUSI.
3amaHus Ha COCTaBIICHHWE ypaBHEHUU
XUMHYECKMX PEAKIHHA C ydYacTHEeM
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OpraHN4YCCKUX BCIICCTB HA OCHOBAHNU
HX COCTaBa U CTPOCHUA

CocraBneHue cxeM peakiuii (B ToM
quCclie M0 MPENJIOKEHHBIM IIETOYKaM
MIPEeBpaLIeHHIT), XapaKTepU3YIOIINUX
XMMHUYECKHE CBOMCTBAa OPraHUYECKUX
COCIMHEHUN  OTACNIBHBIX  KJIACCOB,
CHocoOBI UX MOJYYCHHS U Ha3BaHUE
OpraHNYeCKUX COETMHEHU I o
TPUBHAJIBHON WJIM MEXIYHAPOIHOU
CHCTEMATUYECKON HOMEHKIIAType.
Pemenue MPaKTHUKO-
OpUEHTUPOBAHHBIX  TEOPETHYECKHUX
3alaHUil Ha CBOMCTBA OPraHUYECKHX
COEJIMHEHUH OTAENIbHBIX KJIACCOB

JlaGopatopHas pabota

JlaGopatopHas pabota «IIpeBpartienus
OpTraHU4YCCKUX BCIICCTB npu
HarpeBaHUuN».

IlomyueHue »THIIEHA U U3YyYEHHE €rO
CBOICTB. MozaenupoBaHue MOJIEKYN U
XUMHYECKHX ITPEBPAILCHUIN HA
IIpUMepE 3TaHa, TUICHA, alleTUJIEHA U

Ap.

Tema 4.3.
Nnenrudukarnms
OpPTaHUYECKUX
BEIIECTB, UX
3HAYEeHUE U
MIPUMCHCHHE B
OBITOBOM U
MPOU3BOACTBEHHOMN
IeITEIbHOCTH
yeJIoBeKa

OcHOBHOE COACPpIKaHNC

Teoperuueckoe oOyueHue

B

bruoopranmueckue COCIMHEHUSI.
[Ipumenenne u OUONOTHYECKAs POJIb
yraeBogoB. OKUCIIEHHE yTICBOI0B

- UCTOYHHK  DHEPTUU  JKUBBIX
opranu3MoB. OOnacTH TpPUMEHEHHUS
aMuHOKUCIOT. [IpeBpamienus 6emKoB
MUIIA B opraHu3Me. buonormueckue
¢yHkuun OenkoB. buomormueckue
byHKIMH XUpoB. Poib

OpPTraHMYECKON XWMHUU B PEIICHUU
po0JIeM MUIIEBOI 0€30MaCHOCTH

Pone  opranmueckoil  XxumuM B
pelIeHnr MpoOJIeM 3HEPreTUYEeCcKOM

0e30macHOCTH, B pa3BUTHH
METUIHHBI,

CO3IaHWH HOBBIX MATCpUaAIOB, HOBBIX
HCTOYHHUKOB SHEPTUH
(aJIBTepHaTI/IBHLIC NCTOYHHUKHN
SHEPTUH).

OmacHOCTb BOBIIGI\/'ICTBI/I}I Ha JXHUBBIC
OpPTraHW3Mbl OPraHWYECKHX BEIICCTB
OTACJIBbHBIX KJIACCOB

(yrneBomoposibl, CHUPTHI, (HEHOJIBI,
XJIOPOpTraHNYECKHE MIPOU3BOTHBIC,
QIIBJCTUJIBI U JIP.), CMBICIT

OK 01
OK 02
OK 04
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ITOKAa3aTelIsl MPEIEIbHO IOy CTUMOU
KOHIEHTpaluu

JlaGoparopHbie 3aHITHS

Jlaboparopuas pabora:
«Mnentudukanus OpPraHUYECKUX
COCJIMHEHUH OT/EIHHBIX KIaCCOB»
Wnentuduxanms OpPraHUYECKUX
COCJIMHEHUH OT/ENbHBIX KJIaccoB (Ha
pUMepe albJeruaoB, Kpaxmara,
YKCYCHOW KHUCIJIOTBI, O€JIKOB U T.I.) C
UCTIO0JIb30BaHUEM ux ¢buzuko-
XUMHYECKUX CBOWCTB M XapaKTEPHBIX
Ka4eCTBEHHBIX peaKIMi.
Jenarypauus O6enka npyu HarpeBaHUH.
L{BeTHBIC peaxkuuu OEJIKOB.
Bo3nukHOBEeHNE AHATUTHYECKOTO
CUTHAJIa C TOYKHU 3PEHUS] XUMUYECKHX
MIPOIIECCOB npu MIPOTEKaHUH
KayeCTBEHHOU peakLuy,
MO3BOJISIIOIIEH  WACHTU(UIIMPOBATH
IpeI0KEHHbIE OpraHuydeckue
BEIIECTBA

KonTponbnas padora 3

CTpyKTypa 1 CBOWCTBA OPraHMYECKUX
BEIIIECTB

Paznen 5.

Kunernueckue u TCPMOANHAMHUYCCKUC
3aKOHOMCPHOCTHU IMPOTCKAaHUA
XUMHNYCCKHUX peaKI_II/Iﬁ

CxopocThb
XHUMHYECKHAX
pEeaKIuid.
XUMHYECKOe
paBHOBeECHE

OCHOBHOE co/iepKaHuE

TeopeTtnueckoe o0yueHue

\9}

CKOpOCTh peakiuu, €€ 3aBUCUMOCTH
OT pa3lIU4HbIX (AKTOPOB: MPUPOJBI
pearupyrommx BeIecTs,
KOHIIEHTPaLu1 pearupyromumx
BEIIECTB, TEMIIEPATYphl W TUIOMIAIN
PEaKIMOHHOMN MIOBEPXHOCTH.
TertoBbie

3b(heKThl  XMMHYECKHUX  PEaKIIHiA.
DK30- U SHIOTEPMUYECKUE, PEAKIINH.
OO6paTuMOCTh peakiuidi. XUMHUECKOEe
paBHOBECHE U €r0 CMEILEHUE 0]
JeficTBUEM pa3IMYHbIX (PaKTOPOB
(KOHIIEHTpalMsg  peareHToB WU
IPOAYKTOB  pEakLuu,  JaBICHHE,
TEMIIEpATypa) JUTSL co31aHus
ONTUMAJIBHBIX

YCIIOBHI TMPOTEKaHUsI XUMHUYECKUX
nponieccoB. [Ipunnun Jle latense

[IpakTueckue 3aHATUA

Pemenue MPAKTUKO -
OpHUEHTHPOBAHHBIX 33/IaHUM HA aHAJIU3

OK 01
OK 02
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($akTOpoB, BIUAIOIIMX HAa U3MEHEHUE

CKOPOCTH
XUMHAYECKOM peaknuuu, B T.4. C
MO3ULUI HKOJIOTHYECKU
11e1ec000pa3HOro NoBeIeHUS B ObITY U
TPyAOBOM

JEATEIIPHOCTH B LENSAX COXPAaHEHUs
CBOETO 3JI0pPOBbS M OKpY’Karollen
IIPUPOJHOM CPEbI.

Pemenue IIPAKTHKO-
OpPUEHTHPOBAaHHBIX  3aJaHMM  Ha
npuMeHeHue npuHnuna Jle - llarense
JUISL HAXOXKICHUS

HAIPAaBJICHUS CMEILEHUS PaBHOBECHUS
XUMHAYECKOM peakluu W  aHalu3
(bakTOpOB, BIUAIOLINX HA CMEILEHUE
XUMHYECKOIO PaBHOBECHSI

Pazgen 6.

PacTtBOpBI

Tema 6.1.
Tlonsatue o
pacTBopax

OcHOBHOE COACPpIKaHNC

Teopetnueckoe oOyueHue

PactBopenue KaK buzuKo-
XUMUYECKHHA  mpouecc. PacTBopsl.
CrniocoObl TPUTOTOBIIEHUS PACTBOPOB.
PactBopuMocTe.  MaccoBas 1o
pacTBOpeHHOro BemecTsa. (CMbIca
MIOKa3aTelsl MPEAEIbHO IOy CTUMON
KOHICHTPALUU U €T0 UCTIOIb30BaHUE B
OLICHKE JKOJIOTUYECKOU
0€30I1aCHOCTH.

IIpaBuna JKOJIOTUYECKHU
11eJIeCO00Pa3HOTO MOBEICHUS B OBITY
TPYZOBOM AESITEIBHOCTH B LIESIX
COXpPaHEHHs CBOEro 3JI0pOBbI U
OKpY’KaIOIIEW IPUPOJHOM  Cpenbl;
OIIACHOCTb BO3/ICHCTBUS Ha JKUBbBIE
OpraHU3Mbl ONPEIEIIEHHBIX BEIIECTB.
Pemenue MPaKTUKO-
OpPUEHTUPOBAHHBIX pacyeTHBIX
3a/IaHUI Ha PACTBOPBHI, UCIIOJIb3yEMBIE
B OBITOBOI U

IIPOU3BOJICTBEHHON NeSITEIbHOCTH
4eJIOBEKA

NN

OK 01
OK 02
OK 07

Tema 6.2.
HccnenoBanue
CBOICTB PacTBOPOB

OCHOBHOE coziepKaHuE

JlabGoparopHbie 3aHATHS

\9}

Jlaboparopuas pabora
«IIpuroroBieHne pacTBOPOBY.
[IpuroToBneHNe pacTBOPOB 3aTaHHOM
(maccoBoii, %) KoHUeHTpauuu (c
MIPAKTUKO-OPHEHTUPOBAHHBIMHU
BOIPOCAMHU) W OMNPEICIICHUE CPE.Ib
BOJIHBIX PAaCTBOPOB.

OK 01
OK 02
OK 04
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Pemenue 3a1a4 Ha MPUTOTOBJICHUE
pacTBOpPOB

[TpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJIEP KaHME (COEPIKaHNE
MPUKJIATHOTO MOJIYJIs)

Pazgen 7. Xumusi B OBITY U TIPOU3BOJICTBEHHOM 6 OK 01
JIEATEIHLHOCTH YeJI0BEKa OK 02

Xumus B OBITY U OCHOBHOE coziep)KaHuE 6 OK 04

IPOM3BO/ICTBEHHOM Teoperuueckoe 00yueHHe 2 OK 07

ACATEJIBHOCTH HoBeiimue AOCTHKEHHUS XUMHUYECKON 2

YyeJlIoBeKa

HAYKd U XUMHYECKOH TEXHOJOTHH.
Posib xumun B oOecrieueHun
HKOJIOTMYECKOM, SHEPreTU4eckol u
MUIIEBON  0€30MacHOCTH, PA3BUTHH
MeaunuHbl. [IpaBumna moucka u 2
aHaJIN3a XUMUYECKON MH(POPMAITUH 13
pa3IMYHBIX HMCTOYHUKOB (Hay4Has H
y4eOHO-Hay4Hasl IUTepaTypa,
cpencTtBa MaccoBod  uH(OpManuu,
ceTh MHTEpHET)

[TpakTHdeckue 3aHATHS

Ilonck u  aHa;mM3  KEHWCOB O 4
MPUMEHEHUN XUMHUYECKUX BEIIECTB U
TEXHOJIOTHI ¢ yueToM OyayIiei
poeCCUOHAIBHON JIEATETLHOCTH TI0
TEMaM: Ba)KHEWILINE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIMOHHBIE

MaTepuabl, Kpacky, CTEKJIO,
KEpaMHKa, MaTepHuabl JUIS
JJIEKTPOHHUKHY, HaHOMAaTEepHaIbl,
TEKCTWIBHBIE BOJIOKHA, WCTOYHUKH
JHEPIUH, OpraHUYEeCKUE u
MHUHEpaJIbHBIE yno0peHus,
JIEKapCTBEHHbIE BEIECTBA, OBITOBas
XUMUS.

3amura: [IpencraBienue pe3ysibTaToB
pemeHust KeicoB B ¢GopMe MHHHU -
JIOKJIa/1a ¢ Ipe3eHTalmei

[IpomerxxyTouHast arTecTalys o AUCUUIUIMHE (3a4eT) 2

BCEI'O 72

2. YCJIOBUSA PEAJIM3AIIMA TPOT'PAMMbBI YUEBHOM JTUCIIUITIINHBI
3.1 TpeGoBaHusl K MAaTePUAIbLHO-TEXHUYECKOMY 00ecneYeHHI0

Jns peamu3alid TPOTPaMMbl AUCIHMIUIMHBL JIOJDKHBI OBITH TPEAYCMOTPEHBI  CIETYIOIINE
CreMaTbHbIC TOMEIICHHUS: YIeOHBIH KaOMHET XUMUH W/WIIN YIeOHOH XUMHUYECKOU JTaO0OpaTOPHUH.
Ob6opynoBanue yueOHOro kabruHeTa (HarjsaHble - TocoOus): Habophl IAapPOCTEPKHEBBIX MOIEeH
MOJIEKYJI, MOAETH KPUCTATMUECKUX PEIIETOK, KOJUIEKIIMU MPOCTHIX U CIOKHBIX BEIIECTB W/WIH
KOJUIEKIIUH ITOJTMMEPOB; KOJUIEKIMSI TOPHBIX OPO U MUHEPAJIOB, Tabmuia Menaeneesa, yueOHbIe
¢GmEMBL, 1IQPOBBIE 00pa30BaTEIBHBIC PECYPCHI.

18




TexHuueckue cpeicTBa OOyYEHHUs: KOMIBIOTEp C YCTPOWCTBAMM BOCIPOM3BEACHHUS 3BYKA,
IPUHTEP, MYJIbTUMEINA-TIPOEKTOP C IKPAHOM, MYyJIbTUMEINNHHAS TOCKA, YKa3Ka - MPE3EeHTEpP A
MIPE3EHTALUMN.

O6opynoBanue 1adboparopur u paboUIMX MECT JIA0OPATOPUU: MEH3YPKH, IMHITCTKH-KAICIbHUIIBI,
TEPMOMETPbI, MUKPOCKOIL, JIyTbl, IPEAMETHbIE Y TTOKPOBHBIE CTEKJIA, IUTAHIIETHI ISl KaneabHbIX
peaxmmii, GpUIbTpOBaNbHAS OyMara, IPOMBIBAJIKH, CTEKJISTHHBIC MTPOOUPKHU, PE3UHOBBIE MPOOKH,
(doHapuky, HAOOp pEaKTUBOB, CTEKISIHHbIE MaJOYKH, IUTAaTUBBI JIsi MPOOMPOK; MepHbIE
LWJIMHIPBI, BOPOHKH CTEKJISTHHBIE, BOPOHKH JeuTeNbHble nuauHapudeckue (50-100 mi), crynku
C MEeCTUKOM, (pappopoBbIe YaIIKH, TUHLETHI, PUILTPBI OyMaskHbIE, BaTa, MapJisi, YaCOBBIE CTEKIIA,
3EKTPOIUIUTKH, JJa0OpaTOPHBIE IITATUBBI, CIIUPTOBbIE FOPENIKHU, CIIMYKHU, IPUOOP ISl TOJTyYEHUS
ra3oB (WIM MpOOMpPKAa C Ta300TBOJHONM TPYOKOH), NnepskaTenu sl MPOOMPOK, CKISHKU IS
XpaHEHUs! PEaKTUBOB, pa3AaTOYHBIC JIOTKH, XuMu4eckue crakansl (50, 100 u 200 mn); mmaTenu;
NUHLETHI; TUreJIbHbIE LIUIMIbI; CEKyHIOMEpHI (TaiiMepsl), MepHble mpobupku (Ha 10-20 mu) u
MepHbIe KoobI (25, 50, 100 u 200 M), BoasiHas O6aHs (MM TEPMOCTAT), CTEKISTHHBIC TAJIOYKH;
KOHHMYecKHue KosOb! u1s TuTpoBanus (50 u 100 Mi1) MHIAUKATOPHbIE NOJIOCKHU JUIs onpeaesneHus pH
U CTaHJapTHas MHAMKATOpHAs LIKaja yHUBEPCAIbHBIA HHAUKATOD; nuneTku Ha 1, 10, 50 mu (win
no3atopsl Ha 1, 5 u 10 M), OropeTku A TUTPOBaHUs, MeAUIMHCKUe mmpuibl Ha 100-150 Mo,
71a0opaTOpHBIE - H/MITN aHATTUTHYECKHUE BEChl, pH-MeTphI, cymmibHbIN mKkad, u ap. 1adopaTopHOE
o0opyaoBaHue.

3.2 UudopmannoHHoe odecnieueHrne 00y4eHHs

Jns peanuzanuu mporpaMMmbl  OMONMHOTEYHBIH (POHA 00pa30BaTENbHONW OpPTaHU3AINH
UMeeT INeYaTHbIE W/WIU 3JIEKTPOHHbIE 00pa3oBaTeibHble U HH(POPMAIIMOHHbBIE PECYPCHI,
PEKOMEHIOBaHHBIE ISl UCIOIB30BAHUS B 00pa30BaTEIbHOM MPOLIECCE, HE CTapIIe MATH
JIET ¢ MOMEHTA U3JIaHusl.

HNEPEYEHb YYEEHOM JINTEPATYPBI

1. Ta6puemnsn, O. C. Xumus. bazossrii ypoeHs. 10 knacc: yueOnuk / O. C. 'abpuenss. - 5-
e u3a., nepepaboranHoe. - Mocksa: Ilpocsenienue, 2022 - 192 c. - ISBN 978-5-09-
099538-2. - URL:
https://znanium.com/catalog/product/2090098 (nara obpamenus: 05.09.2023). - Pexxum nocryna:
DNeKTpOHHO-O0UOIMOTeUHas cucTeMa Znanium.com — TeKCT: 3JeKTPOHHBIN.
2. Ta6puensn, O. C. Xumus. bazossiii yposensb. 11 knacc: yueonuk / O.C.I'abpuenss. - 8-
U3,
crepeotunHoe. - Mocksa: IIpocseuienue, 2022 - 224 c. - ISBN 978-5-09-099539-9. - URL:
https://znanium.com/catalog/product/2090100 (mata obpamenus: 31.08.2023). — Pexum nocrtymna:
DeKTpOHHO-0MOIMOTeYHas cucTeMa Znanium.com — TeKcT: 3IeKTPOHHBIH.

HNEPEYEHb NMPO®ECCHUOHAJIBHBIX BA3 JIAHHBIX, TH®OPMAILIMOHHBbIX
CITPABOYHBIX CUCTEM

1. Znanium.com: DIeKTpOHHO-OMOMMOTEYHast cucreMa: [caiit]. — Mocksa, 2011 —
URL:https://new.znanium.com/ (mara obpamienusi: 12.07.2023). - Pexxum moctyma:
JU1s1 aBTOpU3.1MoJb3oBaTeneit MUOT.

2. OBC KOpaiit: o6pa3oBarensHas miargopma. — Mocksa, 2013 — URL: https://urait.ru/
(mata obpamenus: 12.07.2023). - Pexxum nmoctyma: JUisl aBTOPHU3. IMOJIb30BaTeneit
MUDT.

3. DnextpoHHO-OMbOIMOTeUHas cuctema Jlanp: [caiit]. — Cankt-IlerepOypr, 2011 —.
URL.: https://e.lanbook.com/ (mara obpamenus: 12.07.2023). - Pexxum noctyna:ais
aBTOpU3. noabp3oBarened MUOT
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHMS YYEEHOI

JUCHUIIINHBI

Oob6mas/npodeccuonanbHast
KOMIETEeHIHsI

Paznen/Tema

THun oeHOYHBIX
MeponpUusATHI

Pa3nen 1. OcHOBBI cTpoeHUA
BEIIECTBA

OK 01

Bri6upaTh criocoOs1 pereHus
3a71a4 poQecCuoHaNbHOM
JeSITeITbHOCTH
NPUMEHHUTEIBHO K
Pa3IMIHBIM KOHTEKCTAM.

CrtpoeHue aToMOB
XUMHYECKHX JJIEMEHTOB
U IIPUPOJA XUMUUECKOMN
CBA3HU

1. Tect «CtpoeHue aTOMOB
XAMUYECKHX  DJJIEMEHTOB U
npupoaa

XHUMHYSCKOM CBSI3I.

2. 3aja4n Ha COCTaBJICHUE

XUMUYECKHUX bopmyn
JIBYXaTOMHBIX

COEIMHEHUN (oKcuaoB,
CyIb(pHUIOB,

THUAPUJIOB U T.I1.).

3. 3amaHus Ha UCIIOJIb30BaHUE
XHUMHYSCKON CUMBOJIMKA U
Ha3BaHUM COCAMHEHHUH 110
HOMEHKJIaType
MEXTyHapOIHOTO

CO103a TEOPETUYECKOUN 1
MPUKIAAHON XUMUHU U
TPUBHUAIBHBIX HA3BAaHUM JJIS
COCTaBJICHUS XUMUYCCKHX
bopmyn

JIBYXaTOMHBIX CO€IMHEHUN
(oxcuaoB, cynbduaoB,
TUAPUJIOB U

T.II.) ¥ IPYTUX HEOPTaHUYECKUX
COE€IUHEHHMH OTIEIBHBIX
KJIaCCOB

OK 01

Bri6upath criocoOs1 pereHus
3a71a4 poQecCuoHaTbHOM
JeSTEIIbHOCTH
MPUMEHHUTETHHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 02

Hcnonb30BaTh COBPEMEHHBIE
Cpe/CTBA MOUCKA, aHAJIHM3a U
MHTEpIIpeTaluy nHpopMaluu
¥ UTHPOPMAIMOHHBIE
TEXHOJIOTUH TSI BBITIOJTHEHUS
3aja4 npodeccuoHanbHON
JeSITETTHHOCTH.

[lepuoanueckuii 3aKOH U
tabmuma J1..H.
MenneneeBa

1. Tect «MeTamnmnueckue /
HEMETaJUIMYeCKUEe CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U
CpPOJICTBO K 3JIEKTPOHY
XHUMHYECKHAX

9JIEMEHTOB B COOTBETCTBHE C UX
3JEKTPOHHBIM  CTPOCHHEM U
MOJI0)KEHUEM B IEPUOANYECKOM
CHCTEME XUMHUYCCKHX DJIICMCHTOB
J.1. MenneneeBay.

2. IlpakTueckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3U MEXTY
CTPOECHHUEM ATOMOB XMMHUYECKHUX
3JIEMEHTOB U TIEPUOUICCKUM
H3MEHECHUEM CBOMCTB
XUMHYECKUX

9JIEMEHTOB U MX COCIUHEHUI B
COOTBETCTBHH C MOJOKCHHUEM
[lepronueckoy cucTeme.
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3.IIpakTHKO - OPUEHTUPOBAHHBIC
TEOPETHUUECKHUE 3aJaHUs Ha
XapaKTEePHU3aALUI0 XUMHUECKUX
3MeMeHTOB: «MeTammudyeckue /
HeMeTaJlNIMYeCKHUe CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U
CPOACTBO K 3JIEKTPOHY
XUMUYECKHUX

3JIEMEHTOB B COOTBETCTBHUE C MX
3JEKTPOHHBIM CTPOCHUEM U
IIOJIOKEHUEM B IIEPUOANYECKON
CHUCTEME XMMHUUYECKHUX 3JIEMEHTOB
J.N. MenneneeBa»

Paznen 2. Xumnueckue
peakuuu

KonTponbhas pabota
«CTtpoeHue BelecTBa u
XUMHUYECKHE PEAKIUI)

OK 01 Tunel XUMHYECKUX 1. 3amauu Ha cocTaBiIeHUE
BriOupats ciocoObl pelieHust | peakuuit YPaBHEHUH peaKIHii:
3aja4 npodeccuoHanbHON COEJIMHEHUS, 3aMEIICHNUS,
JeSITeTbHOCTH pasnoxeHus, oOMeHa;
MPUMEHUTEIBHO K OKHUCJIUTEIBHO -
Pa3IMYHBIM KOHTEKCTaM. BOCCTAaHOBUTEJIHHBIX PEAKIIUN C
HCIIOJIb30BAaHUEM METO]1a
JNEKTPOHHOTO OanaHca.
2. 3a1a4n Ha pacyeT MacChl
OK 04 BEIIECTBA WK 00BhEMA
OddexTuBHO razoB no HU3BECTHOMY
B3aMMO/ICIICTBOBATH U KOJIMYECTBY
paboTaTh B KOJUIEKTUBE H BEIIECTBA, MAcCE WIH 00BEMY
KOMaHIe. OJTHOTO M3 YYaCTBYIOIIUX B
pEaKLHH BELIECTB; PACYETHI
Macchl (00BbEMa, KomrJecTBa
BEIIECTBA) IPOIYKTOB peakluy,
€CIM OJIHO W3 BEIIECTB HMEET
MIPUMECH
DNIEKTPONUTHYECKAS 1. 3aganus Ha coCcTaBICHUE

JIUCCOLMALNAS U NOHHBIN
oOMeH

MOJIEKYJISIDHBIX M HMOHHBIX
peakuuil ¢ ydacTUEeM KHCIIOT,
OCHOBaHHI n CoJIeH,
YCTaHOBJIEHUE U3MEHEHHUS
KHCIIOTHOCTH CpeZbl

2. JIabopartopHas padota "Tursrl
XUMHYECKHUX peakiuin'

Paznen 3. Ctpoenue u
CBOMCTBa HEOPTaHUYECKUX
BELIECTB

KonrtponsHas padora
«CBoiICTBa HEOPTaHUYECKUX
BELIECTBY

OK 01

BriOupats cioco0s! penieHus
3aa4 npodeccruonanbHOM
JeSITeIbHOCTH
HNPUMEHUTETHHO K
Pa3IUYHBIM KOHTEKCTAM.

Knaccudukamms,
HOMEHKJIATypa U CTPOCHHE
HEOPTaHMYECKUX BEIICCTB

1. Tect «Homenknarypa u
Ha3BaHHE HEOPTraHUYECKUX
BEIIECTB  HUCXOAS U3  UX
XUMHYECKON

(hopMyJIBI TN COCTaBJICHHE
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XUMUYECKONH (POpMYIIBI HCXOA
Y3 Ha3BaHM BEIIECTBA IO
MEXITYHAPOIHON
TPUBUAIBHOMN
HOMEHKJIaType».

2. 3aga4ym Ha pacyeT MaccoBOM
110711 (MacChl) XUMHUYECKOTO
a7eMeHTa (COSTMHEHHUS ) B
MOJIEKYJIe (CMECH).

3. [IpakTudeckue 3a1aHus 1O
KiacCu(UKAINNA, HOMEHKIIAType
Y XUMHYECKUM (hopMynam
HEOPTraHUYECKHUX BEIIECTB
Pa3IUYHBIX KIIACCOB.

4. TlpakTH4eckre 3a1anus Ha
oTpeeNieHue XUMUYECKOM
AKTUBHOCTH BEIIIECTB B
3aBHCHMOCTH BU/Ia XUMHUYECKON
CBSI3U M THIA KPUCTAIUTUYECKON

NI

peleTKH
OK 01 DOU3UKO-XUMHUYECKHE 1. Tect «Ocobennoctn
BriOupats ciocoOs! periennst | CBOCTBa HEOPraHHMYECKUX XHMHYECKHX CBOMCTB OKCHJIOB,
3a7a4 podecCHOHATBHOM BEILECTB KHUCJIOT, OCHOBaHMHA,

JESTEIbHOCTH
PUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM.

OK 02

Hcnonb30BaTh COBpEMEHHBIE
CpeJicTBa IIOUCKA, aHAIN3a U
UHTEpIIpeTaluy HHHOpMaILUn
1 UTHPOPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl BBITTOJIHEHUS
3aa4 mpodeccruoHanbHoM
JESTEIBHOCTH.

aM(pOTEepHBIX THAPOKCHUAOB U
COJICii».

2. 3agaHusa Ha COCTaBJICHUE
ypaBHEHUU XAMUYCCKHX
peaKLuii ¢

y4acTHEM TPOCTBIX M CIIOXKHBIX
HEOPraHUYECKUX BEIECTB:
OKCHUJIOB METaJJIOB, HEMETAJIJIOB
1 aM(pOTEPHBIX JIEMEHTOB;
HEOPTraHUYECKUX KUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
THAPOKCHJIOB, HEOPTAHUYECKHUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI MOTYUYEHHUS.
3. [IpakTuko -
OPUEHTUPOBAHHBIE
TEOPETHUUECKHUE 3aJaHusl Ha
CBOMCTBA U NOJIyYEHUE
HEOPraHUYECKUX BEILECTB

OK 01

Br16upaTh ciocoObI pereHus
3aa4 nmpodeccruoHanbHoM
NI TEIIEHOCTH
PUMEHHUTEIBHO K
Pa3ITUYHBIM KOHTEKCTaM.

OK 02

Hcnonp30BaTh COBpEMEHHBIE
CpeICTBA MOWCKA, aHAJIH3a U
UHTEPIIPETANU

UNnentuduxanus
HEOPraHUYECKUX
BEILECTB

1. IIpakTuko -
OpPUCHTUPOBAHHBIC

3aJIaHus IO COCTABIICHUIO
XUMHAYECKIX peakiui c
y4acTueM

HEOPTraHUYECKUX BEIICCTB,
HCTIOJIb3YEMBIX JIJIS UX
UICHTH(PUKAIUY.
2.JTaGoparopnas pabora:
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UHpOpPMALIUHU H
uH(pOpMaIIMOHHBIE
TEXHOJIOTUH ISl BBITOJTHEHHUSI
3a7a4 MpoQecCUOHATBHOM
JeSITETTHHOCTH.

OK 04

D¢ dexruBHO
B3aUMOJICHCTBOBATH U
paboTaTh B KOJUICKTHBE H
KOMaHIe.

“Unentuduxanus
HEOPTaHMYECKUX
BeIecTs”

Paznen 4. Ctpoenue u
CBOWCTBA OPraHUYECKUX
BEIIECTB

KonTponbhas pabora
«CtpoeHue u cBoOcTBa
OpraHN4YCCKUX BCHICCTB»

OK 01

Bri6upaTh criocoOs1 pereHus
3a71a4 MpoQecCuoHaTbHOM
JeSITeITbHOCTH
NPUMEHHUTEIBHO K
Pa3IMIHBIM KOHTEKCTAM.

Knaccuduxkarus,
CTPOCHUE H
HOMEHKJIaTypa
OpPTaHMYECKHUX BEIICCTB

1. 3agaHus Ha coCTaBICHUE
Ha3BaHUN OPraHUYECKUX
COCIMHEHUM 110 TPUBHAIBHOU
1581071

MEKyHapOAHOU
CHUCTEMAaTUYECKOU
HOMEHKJIATYpE.

2. 3agaHusg Ha COCTaBIICHUE
IIOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyT
OpPraHUYECKUX BELIECTB
OTJIEJIbHBIX

KJIACCOB.

3. 3agauu Ha ompeIesieHre
npocreiiei Gopmyabl
OpraHUYEeCKON MOJIEKYJIBI,
HUCXOMs

13 3JIEMEHTHOT0 cocTana (B %)

OK 01

Bri6upaTh criocoOs1 pereHus
3a71a4 poQecCuoHaNbHOM
JeSTEIIbHOCTH
MPUMEHHUTETHHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 02

Hcnonb30BaTh COBpEMEHHBIE
Cpe/CTBA MOUCKA, aHAJIHM3a U
MHTEpIIpeTaluu
UHpOpPMALIUU U
nH(pOpMaITMOHHBIE
TEXHOJIOTHH JIJIsl BBITTOJIHEHUS
3aa4 mpodeccruoHanbHOM
JESTEIBHOCTH.

OK 04

S¢dexTuBHO
B3aMMO/ICMICTBOBATH U
paboTaTh B KOJUIEKTHBE U
KOMaH/IE.

CBolicTBa OpraHUYECKUX
COEeIUHEHUN

1. 3amanusa Ha cOCTaBJIEHHE

ypaBHEHUH XHUMHYSCKHX
peaKuuii ¢

y4acTUEeM OPraHUYEeCKUX
BEIIIECTB

Ha OCHOBAaHHMH HUX COCTaBa U
CTPOCHHUS.

2. 3agaHusa Ha COCTaBIICHUE
ypaBHEHUN XUMHUYECKHUX
peaKuuid,

WUTIOCTPUPYIOUINX XUMHUYECKNE
CBOMCTBA C y4€TOM MEXaHU3MOB
IIPOTEKAHUs JaHHBIX pEeaKkLUui U
TE€HETUYECKON CBSI3U
OpPraHUYECKUX

BEILIECTB Pa3HBIX KJIACCOB.

3. PacyeTHble 3a1a4u 10
YpPaBHEHUAM peakuuin c
y4acTueM

OpPraHUYECKHUX BELIECTB.

4. JlabopatopHas paboTa
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“IIpeBpaleHuss OpraHU4eCKUX
BEILECTB IIPU HarpeBaHuu'"

OK 01

BriOupats ciocoOsl perieHus
3aa4 npodeccruonanbHOM
JeSITeTbHOCTH
HNPUMEHUTETHHO K
Pa3IUYHBIM KOHTEKCTaM.

OK 02

Hcnonp30BaTh COBpEMEHHBIE
CpeICTBA MOWCKA, aHAJIH3a U
UHTEPIIPETAINU
UHPOpPMALIUHU H
uH(pOpMaIMOHHBIE
TEXHOJIOTUH TSI BBITIOJTHEHUS
3a7a4 MpoQecCUOHATBHOM
JeSITETTHHOCTH.

OK 04

O¢ddexTrBHO
B3aUMOJICHCTBOBATH U
paboTaTh B KOJUICKTHBE H
KOMaHJIe.

Nnentudukanus
OpPTaHUYECKUX BEIICCTB,
UX 3HaYE€HHUE U
pUMEHEeHHE B ObITOBOM
Y MMPOU3BOACTBEHHOM
JIeSITCIILHOCTH YCI0BEKa

1.ITpakTHKO - OpUEHTUPOBAHHBIE
3aJlaHus IO COCTABIICHUIO
XUMHYECKUX peakuui c
y4acTUeEM

OpPTaHUYECKUX BEIIECTB, B TOM
quclie

WCTIOB3YEMBIX JUTS UX
uaeHTU(PUKAIIH B OBITY U
MIPOMBIIIIJICHHOCTH.
2.JIabopatopnas pabora:
«Mnentndukanus
OpPraHUYeCKUX
COCMHEHHI
KJIACCOBY

OTACJIBbHBIX

Pa3nen 5.
Kunernueckue n
TEPMOJIMHAMHYECKHE
3aKOHOMEPHOCTHU
MPOTEKAHUS
XUMHUYECKHUX peaKIHii

OK 01

Br1Oupats ciocoOsl penieHus
3aa4 npodeccruonanbHOM
JeSITeTbHOCTH
INPUMEHHUTENBHO K
Pa3IUYHBIM KOHTEKCTAM.

OK 02

Hcnons30BaTh COBPEMEHHBIE
CpeJCTBA IIOUCKA, aHAJIM3a U
UHTEPIpETALNN
uHpopmanuu u
MH(POPMAIMOHHbIE
TEXHOJIOTUH 15l BBITIOJTHEHUS
3a71a4 poQecCuoHaNbHOM
JESITETbHOCTH.

CKOpOCTh XMMUYECKUX
peakuuil. XMUMHU4ECKOE
paBHOBeCHE

[IpakTHKO - OpHEHTHPOBAHHBIE
TEOpPETHUUECKUE  3aJlaHus  Ha
aHaIu3

(akTOpOB, BIMAIONUINX HA
M3MEHEHNE CKOpOCTH
XUMHYECKON

peakuuu. [Ipaktuxo-
OPUEHTHUPOBAHHBIE 33JJaHUs HA
NpUMeHEHHe npuHiumna Jle -
[IaTenpe a1t HAX0KACHUA

Pasnen 6. PactBopsl

OK 01

BriOupats cioco0s! penieHus
3aa4 npodeccruonanbHOM
JeSITeTbHOCTH
HNPUMEHUTETHHO K
Pa3IUYHBIM KOHTEKCTAM.

OK 02

[TonsiTe o pacTBOpax

1. 3amaun Ha NPUTOTOBIICHUE
pacTBOpOB

2. [IpakTuko -
OpI/IeHTI/IpOBaHHBIG

pacyeTHbIC 3aaHUS Ha
JUCTIEPCHBIE CUCTEMBI,
HCTIOJIb3yEMBIE B OBITOBOM 1
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Hcnons30BaTh COBPEMEHHBIE
CpeICTBA NIOUCKA, aHaJIHM3a U
UHTEPIPETANN
uHbOpMaluu U
MH(POPMAIMOHHBIE
TEXHOJIOTUH ISl BBITIOJTHEHUS
3aa4 npodeccruoHanbHoM
JeSITEbHOCTH.

MPOU3BOACTBEHHOMN
NeATETbHOCTH
YeJ0BeKa

OK 01

Br16upaTh ciocoObI perieHus
3a1a4 mpodeccruoHanbHOM
JeSITeIbHOCTH
PUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTAM.
OK 04

S¢dexkTuBHO
B3aUMOJICVCTBOBATh U
paloTaTh B KOJUIEKTUBE U
KOMaHJIE.

Uccnenosanue cBOUCTB
pacTBOpOB

JlaGopaTopHnas pabota
“IIpuroroBieHue pacTBOpoOB™

[TpodeccronambHO-OPHEHTHPO

BaHHOE CcojiepKaHue (Co/IepKaHue MPUKIIATHOTO MOIYIIS)

Paznen 7. 3amura Kedica (c  ydyeTom
XuMus B OBITY U Oymyiieit
MIPOM3BOJICTBEHHOM npoecCHOHATEHON
JIeSITEIIbHOCTH YEJIOBeKa JEATeIILHOCTH)
OK 01 Xumusi B ObITY U Keiic (¢ yuetom Oymymieit
Bri0upats cioco0bl pelieHus: | IpoOU3BOCTBEHHOM npogeccuoHaTbHON
3a1a4 MpodecCHOHATBHOM NeATEIIFHOCTH YeI0BeKa JEATeIILHOCTN)

JeSITeTbHOCTH
INPUMEHHUTENBHO K
Pa3IUYHBIM KOHTEKCTAM.

OK 02

Hcnonbs30BaTh COBPEMEHHBIE
CpEeJCTBA IOUCKA, aHaJIM3a U
UHTEPIpETALNN
uHopmanuu u
UH(POPMAIMOHHbIE
TEXHOJIOTUH TSI BBITIOJTHEHUS
3aj71a4 NpoQeccuoHaNbHOM
JEeSITETTHHOCTH.

OK 04

D¢ dexrrBHO
B3aUMO/JICHICTBOBATh U
paboTaTh B KOJUICKTHBE H
KOMaH/Ie.

OK 07

ConelicTBOBaTh COXpPAHEHUIO
OKPYXaIOIIEH Cpeabl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HaHUS 00
M3MEHEHHUHU KJIMMaTa,
IPUHLIUIIBI OEPEKITUBOTO

Bo3MoxHBIE TEMBI KEHCOB:

1. IloTennenne KaIUMaTa u
BBICBOOOXKIEHHE Ta30BBIX
THAPATOB CO JIHA OKEaHa.

2. bynymme warepuanbl s
aBHa-,

MAaIINHO- ¥ IPUOOPOCTPOCHUSI.
3. HoBble maTepuanbl aJist
COJIHEUHBIX OaTapeii.

4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX MpEnapaToB

25




MIPOM3BOJICTBA, 3P (PEKTUBHO
NelCTBOBATh B
YpE3BBIYANHBIX CUTYAITUSIX.

5. OBPA3OBATEJIbBHBIE TEXHOJIOI'MH

B xonme peanusanuu oOydeHHUS HCHOJIB3YETCS CMEIIAHHOE OOy4deHHEe, OCHOBAaHHOE Ha
UHTErpaliy TEXHOJIOTUH TPaJULUOHHOIO W DJIEKTPOHHOIO OOYYEeHHMs, 3aMEIlEeHUH 4YacTh
TPaJULMOHHBIX YUEOHBIX (OpM 3aHATHH, (OpMaMU M BUJAMU B3aUMOJICHCTBUS B 3JIEKTPOHHOM
00pa3oBaTesbHOU Cpejie.

[TpumenstoTCs cienyromme MoJelnu o0yUYeHHs: NepeBEepHYTHIM Kiacc, KOTAa CTYACHTHI
3HAKOMSITCSI C HOBBIM MaTE€pUaoM IPU IOMOIIH JIEKTPOHHBIX PECYPCOB CAMOCTOSITENILHO JI0OMa,
a Ha ayJUTOPHBIX 3aHATHUAX MPOUCXOAUT 00CYXKJIEHHE N3yUEHHOI0 MaTepHara.

Jlia B3auMOJIENCTBUSL CTY/ACHTOB C IPENoAaBaTesIeM HCIOJIb3YIOTCS CEPBUCHI 0OpaTHOM
CBSI3M: DJIEKTpPOHHAas nouta, cepsuc 'yra Kiace.

OcBoenne 00pa3oBaTENbHON MporpaMmbl 00ECHEUYMBAETCA PECypcaMM 3JIEKTPOHHOU
UH(POPMALMOHHO - 00pazoBaTenbHOi cpeasl OPMOKC.

B mpouecce oOyuyeHus: mpu MPOBEIEHUU 3aHATHH U JUIsI CaMOCTOSTENBHOM padOThI
UCTIOJIb3YIOTCSl BHYTPEHHUE 3JIEKTPOHHBIE PECYPCHI B Pa3IMUHBIX (popmax.

[Ipn mpoBeneHuM 3aHIATUA U Ui CAMOCTOSITENILHOM PaOOTHI HCIIOJIb3YIOTCSI BHELIHHE
3JIEKTPOHHBIE pecypchl B popmax:

- BJIEKTPOHHBIX KOMIIOHEHTOB CEPBUCOB:

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

PaGouas mporpamma yueOHON IUCHMIUIMHBI «XHUMHS» IO CHEUUAIBHOCTH CPEIHEro
po(hecCHOHATTLHOTO 0o0pa3zoBaHUs 09.02.07 «udopmarmonHsie CHUCTEMBI u
porpaMMHUpOBaHUE» pa3padoTaHa B KOJUIEIKe dNeKTpoHuku 1 uHbopmatuku 01.12.2023 roaa,
npotokon Ne 1.

JIMCT COI'JTACOBAHUA

PaGouas nmporpamma coryiacoBana ¢ qupekropoM koywiemka OV HUY MUDT

JlupexTop Koseaka / /C.H. JIutBuHOBa /
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