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1. OBIIIASI XAPAKTEPUCTHKA TPUMEPHON PABOYEN
ITPOI'PAMMBI OBIIIEOBPA3OBATEJIbHOM JUCHUILJIAHBI

OOmieoOpa3oBarelibHasi JAUCHMIUIMHA «XUMHSD» SBISCTCS 0053aTEIbHOM YaCThIO
001e00pa3oBaTeIbHOTO HKIIA 00pa3oBaTeNbHON porpammsl B cootBeTcTBUU ¢DPI'OC CIIO
no cnenuaiabHOcTH 38.02.06 PUHAHCHI

12 ]_[e.]m H IINIAHUPYEMBbIE PE3YJIbTATbI OCBOCHUA TUCIHUIIIMHBI:

1.2.1. eau qucuMIIMHBI:

PopMHUpPOBAaHUE Y CTYAECHTOB IIPEACTABICHUS O XUMHUECKOW COCTABIIAIOIIEH €CTECTBEHHO-
Hay4YHOU KapTHHBI MHpPa KaK OCHOBbI IPUHATHUS PEIICHUN B KU3HEHHBIX U MPOU3BOJICTBEHHBIX
CUTYyalMsIX, OTBETCTBEHHOT'O MTOBEICHUS B IPUPOIHON CpeIe.

3agauyu IMCHMILINHDBI:

1) chopmupoBaTh HOHMMaHHE 3aKOHOMEPHOCTE MPOTEKAHHs XUMHYECKUX MPOIECCOB U
ABJICHUM B OKpYXalolled cpeae, LENOCTHOM Hay4HOW KapTUHbBl MHUpA, B3aUMOCBS3M U
B3alMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pasBUTh yMEHMS COCTAaBIATH (hOPMyIIbl HEOPraHMUECKHX M OPraHMYECKHX BEIIECTB,
YPaBHEHUS XUMHUYECKHX pPEAKIUi, OOBSICHITH WX CMBICH, WHTEPIPETUPOBATH PE3YJIbTAThI
XUMHUYCCKUX SKCIICPUMCHTOB,

3)  chopmuposath HaBBIKU MIPOBECHUS MPOCTEHIINX XUMHYECKHIX
OKCIIEPUMEHTAJILHBIX HCCIIEIOBAHUN C COONIOJIEHHEM TMpaBWJ OE€30MacCHOTO OOpalleHus C
BeleCTBaMHU U J1a00paTOPHBIM 000PYIOBAHHEM;

4) pa3BUTh YMEHHS MCHONB30BaTh HHMOPMAIMIO XMMHUECKOTO XapaKTepa M3 PasiHuHbIX
HUCTOYHUKOB;

5)  chopmupoBaTh yMeHHS HPOTHO3MPOBATH MOCIEACTBHS CBOEH NEATEIBHOCTH M
XUMHUYECKHUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIECCOB;

6) chopMupoBaTh MOHMMAHHWE 3HAYMMOCTH JOCTIKEHHH XMMHYECKOM HAyKH M
TEXHOJIOTHH JJIsl pa3BUTHUS COLIMATLHOM U TIPOM3BOACTBEHHOM cdep.



1.2.2. Mlnanupyemble pe3yabTaThl 0CBOEHHS 0011e00Pa30BATENbHON JUCHMILIMABLI B cooTBeTcTBHH ¢ ®T'OC CIIO una ocnose ®I'OC

COO

Kox v HanmenoBanue
¢popmupyeMbIX KOMIIEeTeHI U
OKO01.Bsi0upats criocoosl
peleHus 3a1a4
npodeccnoHanbHOM
JEATEIIbHOCTH TPUMEHUTENIBHO K
Pa3InYHBIM KOHTEKCTaM

HJ'IaHI/IpyeMI)Ie pe3yJbTaThbl 0OCBOCHUA TUCHUIIIIMHBI

O0mue

B yacTu Tpy10BOT0 BOCTIMTAHUS

- TOTOBHOCTh K TpyAYy, OCO3HaHHE
[ICHHOCTH MacTepPCTBa, TPYI0IO0HE;

- TOTOBHOCTBH K aKTHBHOfI OCATCIIBHOCTHU

TEXHOJIOTHYECKON u COIIMANIBHOM
HaIpaBJICHHOCTH, CHOCOOHOCTD
UHHUIIUHPOBATD, IUITAHUPOBATh "
CaMOCTOATCIIBHO BBIIIOJIHATH TaKyro
JIeSATEILHOCTD;

- HWHTEpPEC K pa3IuYHBIM
npodhecCuOHANBHOM e TENbHOCTH,

chepam

OsBianenue YHUBEPCAJIbHBIMHA
yuyeOHBIMHU Nno3HaBaTeJIbHLIMH
JAEeHCTBUAMU:

a) 0a30Bble JOrHUecKHe JeiCcTBHA.

- CaMoCTOSITeNbHO (OpMyIHpOBaTH W
aKTyaJIn3UpPOBaTh pobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK
WIK  OCHOBaHWsA /IS CpaBHEHUS,
Kiaccudukanuu u 0600IICHHS;

- ONpeneNaTh eI  JCSTEITbHOCTH,
3aJaBaTh TapaMeTpbl U KPUTEPHH HX
JOCTHOKCHUS;

Z[]/ICIIHHJII/IHaprIe

- BJIaJCTh CHUCTEMOM XHMMHUYECKMX 3HaHHMH, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraloOIIMe TOHATHS  (XMMUYECKUH
DIIEMEHT, aToOM, JJIEKTPOHHas o00oyiouka aroma, S-, p-, d-
JJIEKTPOHHBIE  OpOWTaIM  aTOMOB, HWOH,  MOJEKYyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCT, CTEIIEHb OKUCIICHUS,
XUMHYECKasg CBA3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBII
o0beM, VYIIepoAHBIH CKeneT, (YHKIMOHANbHAS TpyMIa,
paguKan, MW30MEpHs, HW30MEPbl, TOMOJIOTUYECKHUUA  Ppsi,
TOMOJIOTH, YIJIEBOAOPOJBI, KHCIOPOA- U a30TCOAEpKAILUE
COCTMHEHUS, OMOJIOTUYECKH aKTUBHBIC BEIIECTBA (yTIIEBOJIBI,
JKUpPBI, O€NKH), MOHOMEp, TOJUMEp, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIUHCHHS, KpHUCTAJUTNYECKas
pelieTka, THUIBl XUMHUYECKHX peakiuuid (OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIC, JK30-U DSHAOTEPMHYECKHE, PEAKIUU
MOHHOTO OOMEHa), pacTBOp, DJEKTPOIHUTHI, HEIIEKTPOIHUTHI,
AIEKTPOJIUTHYECKAS JICCOIUAITHS, OKUCITUTEID,
BOCCTaHOBHUTE]Ib, CKOpPOCTH XHUMHYECKOMN peakuuu,
XUMHUYECKOE pPAaBHOBECHE), TEOPUM U 3aKOHBI (Teopus
XUMHYECKOTO CTPOCHHS OpraHudeckux BemecTB A.M.
BytnepoBa, Teopusi DIEKTPONIUTHYECKOW  JUCCOLHAIUH,
nepuoanueckui 3akoH .M. Menneneesa, 3aKOH COXpaHEHHUs
Macchbl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK XHUMHH,
dakTosoruueckue  CBEICHUS O  CBOWCTBaX, COCTaBe,
MOJIy4YeHUH W OE€30MaCHOM HCIIOJIh30BAHUM Ba)KHEHIIIHMX



- BBISIBJISITH 3aKOHOMEPHOCTHU u
MPOTHBOPEYUST B paccMaTPHUBAEMBIX
SIBJICHUSX

- BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTb,
OIICHUBATh COOTBETCTBHE PE3YyJIbTaTOB
LEJIsM, OIICHMBATh PHUCKH IOCIICICTBUIA
JIeSTCIIbHOCTH;

- pa3BHBaTh KPEAaTUBHOE MBIIUICHUE IPHU
pEIICHUH KU3HESHHBIX IMPOOIIEM

0) 0a3oBbIE HCCIed0BATEeIbLCKHE
JelcTBHA:

- BJIAJIETh HaBBIKAMH y4eOHO-
HCCIIEI0BATEIbCKON u IIPOEKTHOMN
JIeATEIbHOCTH, HaBbIKAMHU  pa3pellIeHus
npo0Jem;

- BBIABIATH  NPUYMHHO-CIIEICTBEHHbIE
CBSI3M M aKTyallu3UpoOBaTh  3ajavy,
BBIJIBUTaTh  TUIIOTE3y €€  pEILICHHs,

HaxXOJWUTh apryMCHTBI JJI AOKa3aTCIbCTBA
CBOMX YTBEPKICHHI, 3a/1aBaTh MapaMeTphI
Y KPUTEPUH PEILICHUS,

- aHaJM3UpOBaTh IMOJYYCHHBIE B XOJE
pelieHus 3a0aun pe3yIbTaThl, KpUTHYECKU
OIICHUBATH ux JIOCTOBEPHOCTb,
MMPOrHO3MPOBAThH HN3MCHCHHWE B HOBBIX
YCIIOBUSIX;

- YMETH NEPEHOCUTDH 3HAHUSA B
MO3HABATENIHHYIO u MPAKTHYECKYIO
00J1aCTH )KU3HEACATEILHOCTH,

- YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEAMETHBIX 00JIacTeH;

- BBIJIBUTaTh HOBBIC WJCH, Ipeajiararb

HEOPraHMYECKUX M OpPraHWYEeCKHUX BEIIECTB B OBITY H
IIPAKTUYECKOMN NEATEIbHOCTH YEJI0BEKa;

- YMETb BBIABJIATH XapaKTEpHbIC INPU3HAKA U B3aUMOCBA3b
W3YYCHHBIX ITOHATHH, IPUMEHITh COOTBETCTBYIOIUE MIOHATHUS
IIPU OIMCAaHUU CTPOCHMUS U CBOWCTB HEOPraHUYECKUX H
OpraHMYECKHUX BEIIECTB M MX IPEBpAlllCHU; BBIABIATH
B3aUMOCBSI3b XMMHMYECKHX 3HAaHHUW C IOHATUAMH H
IIPEICTaBICHUSIMH JPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB;
- YMETb HCHOJIB30BaThb HAMMEHOBAHUS  XUMHYECKHUX
COCIMHEHUN MEXIYHAPOJHOIO COX03a TEOPETUYECKOW U
IIPUKJIAJHON XVMMHUU U TPUBUAIbHBIE HA3BaHUSA BaKHEWIIHX
BEIIECTB  (3TWJIEH,  aAUeTWUJIeH,  IJIMILEPHH, dbenon,
dopManbaeru, YKCycHas KHUCIIOTa, TJIMIMH, YrapHbI ras,
YIJIEKUCHIBIA a3, aMMUaK, TralleHas W3BECTb, HeETralleHas
U3BECTb, NMUTHEBAs COAA WM JPYTUX), COCTABIATH (POPMYIIbI
HEOPraHWYeCKUX M OPraHUYeCKUX BELIECTB, YPaBHEHUs
XUMHUUYECKUX peakuui, OOBSACHATh UX CMBICH; MOATBEPKAATH

XapaKTepHbIE XUMUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOUIUMH  JKCIIEPUMEHTAMH U 3aIUCAMH
YPaBHEHUN XUMUYECKUX PEAKIUH;

- yMeThb YCTaHaBJIMBAaTh IPUHAJUIEKHOCTh H3YYEHHBIX
HEOPraHWYECKUX U OPraHMYECKUX BEILECTB K ONPEACIECHHBIM
KJlaccaM M TpynmnaMm COEIWHEHMM, XapaKTepu3oBaThb HX
COCTaB M  BaXHEHIIME CBOWCTBA; ONPEIEIATH  BUIBI

XUMHUYECKHUX CBsi3el (KOBaJeHTHAs, HOHHAs, METaJUIMYecKas,
BOJOPOJHAs), THUINBl KPHUCTAUIMYECKUX PEIIETOK BEIIECTB;
KJIaCCU(UIIUPOBATh XUMUYECKUE PEAKIINH;

- cbhopmHupoBaTh  NPEACTABICHUSA: O  XMUMHUYECKOH
COCTABJISIFOIIEH €CTECTBEHHOHAYYHOM KapTUHBI MHUPA, POJIH
XUMUU B TIO3HAHWU SIBICHUH NPHUPOABI, B (OPMHUPOBAHUHU
MBIIUIEHUSI U KYyJIbTYpbl JIMYHOCTH, €€ (PYyHKIMOHAIbHOU
IpPaMOTHOCTH, HEOOXOIMMOM sl peUIeHHs TMPaKTHYECKUX

(o))



OPUTHHAJILHBIC TTOJIXO0/IbI U PEIICHHS,
- CIIOCOOHOCTP HMX HCIIOJIB30BaHUA B
MO3HABATEIIBHON M COIIMAILHOM MTPAKTUKE

3a7a4 U 3KOJOTMYECKH 00OOCHOBAHHOTO OTHOLICHHUSI K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM Cpelie;

- YMETh TPOBOAMTH PACUETHI MO XUMHYECKHM (QopMmysiaM U
YpPaBHEHUSM XHUMHUYECKHUX pEaKUUid C HCIOJIb30BAaHUEM
(GU3MYECKUX BEITUYHMH, XapaKTepU3YIOIIUX BeEHIecTBa C
KOJIMYECTBEHHOM CTOPOHBI: MAacchl, o0beMa (HOpMajbHBIC
yCIIOBUSI) Ta30B, KOJUYECTBA BELIECTBA; MHCIIOIb30BATh
CUCTEMHbIC XMMHUYECKHUE 3HAHUS IJI1 MPUHATHS PEUICHU B
KOHKPETHBIX KU3HEHHBIX CUTYAIlUsIX, CBI3aHHBIX C
BEIIIECTBAMH U UX TIPUMEHEHUEM



OKO02. OcyniecTBaaTh NOUCK, AaHAIU3
Y MHTEpIIpeTanuo nHpopmanuu,
HEOOXOIMMOM IIJIg BEIITOJHEHUS 3a0a4
npodecCHOHATLHOM IS TEIILHOCTH.

B ob6aacru
MO3HAHHUA:

- c¢(OpPMHUPOBAHHOCTb MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN
MPaKTUKH, OCHOBAHHOIO Ha JHAJIOTe
KYJBTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO
CBOETO MECTAa B IIOJIUKYJIBTYPHOM MUPE;

- COBEpUICHCTBOBAaHHME  S3BIKOBOW W
YUTATEJIIBCKOM KYyJIbTYphl Kak CpeICTBa

HEHHOCTH HAY4YHOI'0

B3aMMOJICHCTBHUSL  MEXIy JIOJbMH U
MTO3HAHUS MUDA;

- 0CO3HaHHE LIEHHOCTH HAy4YHOU
JIeATETLHOCTH, TOTOBHOCTh OCYIIIECTBIIATH
MPOEKTHYIO i HCCIIEIOBATENBCKYIO

NeATeTbHOCTh ~ MHJIMBUAYyaJbHO W B
rpynrme;

OBJaaneHue YHHBEPCAJbHbIMH
Y4eOHBbIMH MO3HABATEJILHBIMU
JeHCTBUSIMHU:

B) padora ¢ uHpopmanueii:

- BIAJETh  HABbIKAMHU  MOJYYEHUS

YMETh IIAHUPOBATH U BBINOJIHATH XMUMHUYECKUN AKCIEPUMEHT
(npeBpallieHUss OpPraHWYECKHX BEIIECTB IPU HarpeBaHUM,
MOJIy4€HUE ATHJIEHA U W3YYEHHE €r0o CBOWCTB, KaueCTBEHHbIE
peakuuy Ha adbJeTHJbl, KpaxMmal, YKCYCHYI KHUCIOTY;
JIeHaTypaiusi OeJIKOB NpH HarpeBaHUM, LBETHBIE pEaKIHUU
OENKOB; TPOBOJHUTH PEAKIMM HOHHOTO OOMEHA, OIpPEAeTsTh
Cpelly BOAHBIX paCTBOPOB, KAUECTBEHHbIE PEaKIMU Ha Cybdat-
, kapOoHaT- ¥ XJIOpUI-aHUOHBI, HA KaTUOH aMMOHMUS; pelllaTh
SKCIEPUMEHTAJIbHBIE 3aJayd 1o Temam "Metamisl" U
"Hemetannpl") B COOTBETCTBUM C IpaBUJIAMU TEXHUKHU
Oe3omacHoCTM ~ TpU  OOpamieHMHM €  BelleCTBAMU U
1abopaTOpHBIM  000PYJIOBAHUEM; TMPEACTABIATh PE3YJIbTAThHI
XUMHUYECKOTO JKCrepuMeHTa B (¢GopMe 3amucH ypaBHEHUU
COOTBETCTBYIOIIMX PEaKIUil U (HOpMyIHpPOBATh BBIBOIBI HA
OCHOBE 3THX PE3YyJIbTaTOB;

- yMeTh aHaJM3UpOBaTh XUMHUYECKyI0  HuH(}OpmaIuio,
MOJly4aeMyl0 M3 pPa3HbIX HMCTOYHHKOB (CPEICTB MAacCOBOMU
nH(popmanuu, cetb UHTEpHET U Apyrue);

- BJIaJIeTh OCHOBHBIMU METOJaMH HAayYHOTO MO3HAHHs BEUIECTB
M XUMHUYECKHX  sIBJIeHUW  (HaOdIOJeHue,  HU3MEpPEHHE,
HKCIIEPUMEHT, MOJICTTHPOBAHUE);

- YMETh IPOBOAMTH PAacueThl MO XUMHYECKUM (opMynaM U



uHpOpMALlUM W3 HCTOYHHKOB Pa3HBIX
TUIIOB, CaMOCTOSITE€JIbHO OCYIIECTBIIATH
MOWCK, AaHalu3, CHCTEMAaTHU3alUI0 U
MHTEpIpeTalnio HHPOPMaIUK Pa3InYHbIX
BUJOB ¥ (POPM IIPECTABICHHUS;

- co3gaBaTb TEKCThl B
dopmarax Cc  ydeTom
uHpoOpMaLlUd U  1LIeJeBOH
BbIOMpas ONTUMAJIBHYIO
NPECTaBICHUS U BU3yaIU3alUH;

- OLICHUBATh JIOCTOBEPHOCTH,
JETUTUMHOCTb uHpopMaLuy, ee
COOTBETCTBHE TIPAaBOBBIM U MOPAIBHO-
TUYECKUM HOpMaMm;

- UCTIOJTb30BaTh cpeacTsa
MH(POPMALIMOHHBIX U KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B pEIICHHH KOTHUTHUBHBIX,
KOMMYHHUKAaTHUBHBIX W OpraHU3allMOHHbBIX
3ajady ¢ coOsoneHueM  TpeOoBaHUI
SPrOHOMHUKH, TEXHMKH 0O€30MacHOCTH,
THUTHUEHBI, PecypcocOepekeHusi, IPaBOBBIX
u TUYECKHX HOPM, HOpM
nH(pOpMaIMOHHOW 0€30MMaCHOCTH;

- BJIQJIETh HAaBbIKAMM PACIO3HABAHUS U
3auThl HHGOpManuu, THGOPMAITMOHHON
0€30IMaCHOCTH JIMYHOCTH;

Pa3INIHbIX
HAa3HAYCHUA
ay,Z[I/ITOpI/II/I,

dopmy

YPABHEHUSIM XUMUYECKHX PEAKUUNA C  MCIOJIb30BAaHUEM
(Gu3NYEeCKUX BEIMYUH, XapaKTEpU3YIOIIUMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBL: Macchl, 0O0beMa (HOpMaJbHBIE
yCIOBHSA) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOJIb30BATh
CUCTEMHBIC XMMHUYECKUE 3HAHUSA Ul NPUHATHS PELICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CHUTyallMsX,  CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM



OK 04 Paborath B KOJUIEKTUBE U
KoMaH[e, 3P(PHEKTUBHO
B3aMMOJICHCTBOBATE C KOJIJIEraMH,
PYKOBOJICTBOM, KIIUEHTAMH.

- rOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPEEIICHHUIO;
-OBJIaJICHHE HaBbIKaMU yueOHo-
HCCIIEN0BATENbCKOM, IIPOEKTHOMN U
COLIMAIILHON EATEIIBHOCTH;

Osuagenue YHHBepCaJbHbIMU

YMEThb IUIAHUPOBATH U BBINOJIHATH XMMHYECKUN DKCIEPUMEHT
(mpeBpallleHusT OPraHWYECKUX BELIECTB IIPU HArpeBaHUU,
IIOJIyY€HUE JTHJIEHA U U3Y4YCHHE €r0 CBOWCTB, KAYECTBCHHBIC
peakuuy Ha aiupJCeruibl, KpaxMmal, YKCYCHYK KHUCIOTY;
JeHatypanust OelKOB IpH HAarpeBaHUM, LIBETHbIE DPEAKLUU
0€enKOB; IPOBOJIUTH PEAKLIMU HMOHHOIO OOMEHa, OIpeleNiTh
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KOMMYHHUKATHUBHBIMH /Il CTBUSIMMH:
0) coBMecTHAs 1eITeJIbHOCTD:

- IIOHUMATh u HCII0JIb30BaTh
MPEUMYILECTBA KOMaHJHOH U
WHIUBUAYATbHON PabOTHI;

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

JIOCTH>KEHUIO: COCTaBIIATH IJIaH JIEHCTBHM,
pacrpenensaTb poJii ¢ YYETOM MHEHUU
YY4aCTHUKOB  OOCYXIaTh  pPE3yJbTaThl
COBMECTHOM paboThI;

- KOOPJMHHUPOBATh U BHINOJIHATH paboOTy B
YCIOBUSIX PEAIBHOT0, BHUPTYaJIbHOTO H
KOMOWHHUPOBAaHHOTO B3aUMOAECHCTBUS;

- OCYILECTBIIATH MO3UTUBHOE
CTPaTEruuecKoe MOBEICHHUE B PA3JINYHBIX

CUTYyallUsX, IMpPOSBIATh TBOPYECTBO M
BOOOpakeHue, ObITh MHULUATUBHBIM
Osiaagenne YHHUBeEpCAIbHbIMH

PeryJisiTUBHBIMH 1€ CTBUSIMU:

') IPUHSTHE ce0sl U IPYTUX JIIOAei:

- TpPUHAMATh MOTHBBI M apPTYMEHTHI
JIPYTHX JIIOJeH TpU aHAlIM3e Pe3yJbTaToB
JIESITCIIBHOCTH;

- IPU3HABATh CBOE MPABO M MPaBO JPYTHX
JIOJIEH Ha OIIMOKU,

- pa3BUBATh CIIOCOOHOCTH MOHUMATH

MUD C TIO3UIMH IPYTOro 4YeI0oBeKa

Cpelly BOAHBIX paCTBOPOB, KAUECTBEHHbIE PEaKIMU Ha Cybdat-
, KapOOHAaT- W XJIOPHU-aHHOHBI, HA KaTHOH aMMOHHS;, PEIlaTh
SKCIEPUMEHTAIbHBIE 3aJauyd 1o Temam "Metamisl" U
"Hemetannpl") B COOTBETCTBUM C IIpaBUJIaMU TEXHUKHU
Oe3omacHoCTM  TpU  OOpaleHMHd € BellecTBAMU U
nabopaTOpHBIM  O000PYIOBAHUEM; TMPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCcrepuMeHTa B (¢GopMe 3amuch ypaBHEHUU
COOTBETCTBYIOIIMX PEaKIUi U (HOpMyIHpPOBATh BBIBOIBI HA
OCHOBE 3THUX PE3YyJIbTaTOB
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OK 07. CogeiicTBoBaTh COXpaHEHHUIO = B 00J1aCTHIKO0JIOTHYECKOT0
OKpYKaroIllel Cpepl, BOCIIMTAHMSA:

- ¢(OpMHUPOBATh YMEHHS IPUMEHSTh IMOTYYCHHbIC 3HAHUS JIJIS
00BsICHEHUS YCIOBUA MPOTEKaHUs (U3NUYECKUX SIBIICHUHN B
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pecypcocOepeReHHIO,
2(PeKTUBHO IEHCTBOBATH B
Ype3BbIYANHBIX CUTYAIUSIX

- ¢(OPMHUPOBAHHOCTD IKOJIOTHUECKON
KYJbTYpbl, IOHUMAHUE BIHUSHUSA
COLIMAIbHO-DKOHOMUYECKHX IIPOLIECCOB Ha
COCTOSIHHE MPUPOTHON U COIMATIbHOU
CpeJibl, OCO3HaHME II100aIbHOIO
XapakTepa dKOJOTHUYECKUX MPodIeM;
- INIAHUPOBAHUE U OCYILECTBICHUE
JIEHCTBUM B OKpYXarollel cpesie Ha
OCHOBE 3HaHHs LIeJIel YCTOWYNBOIO
Pa3BUTHS YEJIOBEUYECTBA;

AKTHBHOE HENPUATHE ICHCTBH,
MIPUHOCSIIMX BpeJ OKpPY>KaroUIeil cpene;
- YMEHUE NPOTrHO3UPOBAThH
HEeOIaronpHUsITHBIE SKOJIOTHUECKHE
MOCJIEACTBUSI IPEATIPUHUMAEMBIX
JIEUCTBHM, IPEAOTBPALLATD UX;

- paclIMpeHHe ONbITa AESITEIbHOCTU
HKOJIOTMUYECKOM HAIIPaBJIEHHOCTH;

- OBJIaJIEHUE HaBBIKAMU y4eOHO-
HCCIIEIOBATENILCKOM, TPOEKTHOU U
COLIMAIBHON JEATEIbHOCTH

IPUPOJIE U AJIS IPUHATUSA IPAKTUYECKUX PELICHUM B
IIOBCEHEBHOM JKU3HU U1l oOecrieueHust 0€30IacHOCTH pU
oOpatieHnu ¢ OBITOBBIMU MPUOOPAMU M TEXHUIECKUMHU
YCTPONCTBAMM, COXPAaHEHHUS 3I0POBbs U COOIIOACHUS HOPM
HKOJIOTMUYECKOTO ITOBEJCHUS B OKPY KAIOLIEH cpesie; IOHUMaHue
HEO0XOIMMOCTH MIPUMEHEHUS TOCTUKEHUN PU3UKU U
TEXHOJIOTUH JUIsl pallMOHAIBHOTO IPUPOI0IOIb30BaHUS
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBLHON

JUCHUITIIINHBI «XXUMMUSA»
2.1. O0beM TUCHMILIMHBI M BUAbI Y4eOHOH padoThl

Bup yueOHoii padoThl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl AU CHHUIIIMHBI 68
B T.4.

OcHoBHOE coJep:KaHue 64
BT. U.:

TeopeTuyeckoe o0yueHue 34
MIPaKTUYECKHUE 3aHITUS 20
J1ab0paTOPHBIE 3aHATHS 10
ITIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COAEPKAHME 4
(coaep:kaHue NPHUKJIATHOTO MOTYJIs)

BT. U..

TeopeTHYecKoe 00ydueHne 2
MPAKTUYECKHE 3aHATHS 2
IIpomeskyTounasi arrectanus (1uddepeHIMpOBaHHBINA 5

3a4er)
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2.2. TemaTnyeckuii IJIaH U cOJIeP:KaAHNE TUCHUTLTUHBI « XUMHS

HaumenoBanue Conep:kanue yueOHOro Marepuaja (0CHOBHOE M NPodecCHOHAILHO OPHEHTHPOBaHHOe) O0bém | ®opmupyembie
pa3/ieJioB M TeM J1a00opaToOpHble M NPAKTHYECKHE 3aHATHS, IPUKJIATHOH MO1YJIb YacoB | KOMIIETeHUHMH
1 2 3 4
Conepxanue y4eOHOro MaTepuaJia 64
Paznen 1. TeopeTnueckue 0OCHOBBI XUMHUH 18
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJia 4 OK 01
OcHOBHBIE XUMHYECKHE | XMMUYECKUI 3JeMeHT. AToM. Sapo aroma, W30TOMBL. DJICKTPOHHAs 000JI0OYKA. DHEPreTHYCCKUE
NOHATUA M 3aKOHBI, |YyPOBHHU, IOAYPOBHHU. ATOMHBIC opOuTanu, s-, P-, d- s1emeHThl. OCOOCHHOCTH pacCHpeaeieHHs 9
CTpOCHHE aTOMOB |3JIEKTPOHOB II0 OpOMTalsIM B aroMax »JJIEMEHTOB IEPBbIX YETHIPEX IEPUOJOB. JIEKTPOHHAs
XMMHYECKHUX 3JIEMEHTOB |KOH(Urypaius aroMoB. OCHOBHbIE XMMUYECKHE 3aKOHBI
IlpakTH4YecKue 3aHATHSA
[IpakTnueckas pabora Nel. «OCHOBHbIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUHU U PACU€Thl 110 YPaBHEHUSAM
XUMHYECKHUX PEAKIINI».
OTHocuTeNnbHBIE aTOMHAs M MOJEKyJsgpHas Maccel. MounspHas Macca. KomnuecTBo BemiecTsa. 2
MaccoBas nons1 BemiecTBa. 3akoH ABoraapo. MosspHblii 00beM razoB. OTHOCUTENbHAs IJIOTHOCTh
ra3oB. PacueTsl no ypaBHEHUSM XMMHUYECKUX pEaKIUi C MCIOJb30BAHUEM MAacCOBOI JIOJIM BEIIECTBA,
o0beMa (HOpMaJIbHbIE YCIIOBHSI) Ta30B, KOJMUYECTBA BEIIECTBA
Tema 1.2. Coaeprxanue yueOHOro MaTepuaJa 2 OK 01
[lepuognueckuii 3akoH | [IpakTuyeckue 3aHATHSA OK 02
u [Mepuonnueckas |TIpaktudeckass pabora Ne2. «V3ydeHne MEPUOANYECKUX 3aKOHOMEPHOCTEH W WX B3aMMOCBSI3H CO ITK?...
CHCTEMA  XMMMYECKHX |CTPOEHHEM ATOMOBY.
onementoB  JI. WM. |Tlepuomnueckas cucrema xumudeckux smementoB J[. M. MenzeneeBa. CBsi3b MEPHOANIECKOTO 3aKOHA 2
MenneneeBa, ux CBs3b U [lepHOANYECKOI CHCTEMbl XMMHUYECKAX DICMEHTOB C COBPEMEHHOW TEOpHeil CTPOCHHS aTOMOB.
c COBPEMEHHOM |3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XHMHYECKHX DJIEMEHTOB, OOpasyeMbIX HMH IPOCTBIX H
TEOpHEn CTPOCHHMSI |CJIOKHBIX BELIECTB IO rpynnam M nepuoaaM llepuoanueckoil cucreMbl. 3HaUEHUE NMEPUOINYECKOIO

! O6paszoBarenpHas OpraHU3ays BIPABE CAMOCTOATENBHO OIPEAENIATh HOCIEN0BATENLHOCTE H3YYEHH s PA3AeiioB U TEM, BXOJAIINX B HHX, a TAKKe IIEPEPACIIPEIENIATh KOIHIECTBO YaCOB I
OCBOEHUsI 00yJaIOMUMUCS y4eOHOT'0 MaTepuana, ¢ y9eToM JIOTUKA (POPMHUPOBAHMS TACIUTUIMHAPHBIX PE3yIbTaTOB, OOIMUX U MPO(ecCHOHATLHBIX KOMIIETCHIINN, MEXIPEAMETHBIX CBS3EH ¢

JIPYTUMHY TUCITUTUIMHAMH 00I1e00pa30BaTeIbHOTO U 00IIenpodecCHOHAIBHOTO MUKIOB yaeoHoro miana OIT CITO.
2 VkaseBatorcs 11K, dmeMeHTH KOTOPHIX (OPMHpPYET NPHKIAAHOM MOAydh (IpoecCHOHANIbHO OpPHEHTHMPOBAHHOE cojepkanue) B coorsercTBun ¢ ®I'OC CIIO peanmsyemoii
npodeccun/cnernmansaoctr CI1O
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aTOMOB

3aKOHA U CUCTEMbl XUMHUUYeCKuX demMeHToB /.M. MenzaeneeBa B pa3BUTUH HAyKH.

VYcraHoBIEHUE CBA3M MEXAY CTPOCHHMEM aTOMOB XHMHUYECKUX 3JIEMEHTOB U IMEPUOJAMYECKUM
H3MEHEHHEM CBOMCTB XMMHYECKHX DJIEMCHTOB U MX COCIWHEHHH B COOTBETCTBHM C IMOJ0KCHUEM
Ilepuonnueckoir cucremsl. PellleHHe NPaKTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUN Ha
XapaKTEePHU3alUI0 XUMHUYECKUX D3JIEMEHTOB «MeTaluimyeckue / HEeMETaJUIMYeCKHe CBOMCTBA
XUMUYECKUX JJIEMEHTOB B COOTBETCTBUM C HUX OJJIEKTPOHHBIM CTPOCHHEM M TIOJIO)KCHHUEM B
MEePUOIMYECKOIN cucTeMe XumMudeckux 3jeMeHToB .M. MeHeneeBay

Tema 1.3.

Crpoenue BEIIECTBA
U MIPUPOJIa XUMHUECKOM
cBs3u.  MHoroo0Opasue
BCIIIECTB

Conep:kanue y4eOHOTr0 MaTepHuaJia

CrpoeHue BelecTBa. XUMHUYECKasl CBsA3b. BUIbl XUMUYECKOW CBsI3U (KOBaJEHTHAsl HEMOJSpHAs U
NOJISIpHAsi, MOHHAsA, MeTajulMyeckas). MexaHu3Mbl 00Opa30BaHUs KOBAJEHTHOW XHMMHUYECKOM CBS3U
(oOMeHHbIH u JIOHOPHO-aKLENTOPHBIHN). Bonoponnas CBS3b. BaneHTHOCTS.
OneKTpooTpuLaTeIbHOCTh. CTeneHb OKUCIeHNs. FIOHbBI: KATHOHBI M aHHOHBI

HpaKanecmle 3AHATHUSA

[Ipaktryeckas pabora Ne3. «CTpoeHue BelecTBa U IPUPOAa XUMUYECKOH CBS3HY.

JleMOHCTpanust MO/Ieel KPUCTAIUTMYECKUX PEIIETOK: HOHHOHM (XJIOpH] HAaTpusl), aTOMHOH (Tpadut n
aMa3), MOJIEKYJIApHOHM (YIJIEKUCIIBIA ra3, MoA), METANIMYeCKO (HaTpui, MarHuii, menp). Pemenue
MPaKTUYECKUX 3a/laHuil Ha COCTaBJI€HHE JJIEKTPOHHO-Tpaduyeckux Qopmya sieMeHToB 1-4
IIEPHOJIOB

OK 01

Tema 1.4.
Knaccudukanmus,

51 HOMEHKJIATypa
HEOPTaHUYECKUX
BEILIECTB

Conepxanue y4eGHOro MaTepuaja

Knaccugukanus HeopraHmdyeckux BeniecTB. HoMmMeHKiIaTypa HEOpPraHHYECKHX BEIIECTB (OKCHUBI,
THUIPOKCHUBI, KHCIOTHI, coju). BemecTtBa MOJNEKYJISIPHOIO M HEMOJEKYJISIPHOTO CTPOEHUS.
ArperaTHble cocTOsiHMA BelecTBa. Kpucramnnueckue n aMmop(Hble BellecTBa. 3aKOH MOCTOSHCTBA
cocTaBa BEILIECTBA. THUMbl KPUCTAJUIMUECKUX PEUIETOK (aTOMHAas, MOJIEKYJsipHAs, WOHHas,
MeTajuIn4yecKas). 3aBUCMMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMYECKON pEeHIETKU

IIpakTnyeckue 3aHATHS

[TpakTrueckas padota Ned. «HomeHKIaTypa HEOPraHUIECKUX BEIIECTBY.

Pemienue mpakTHMYeCKHX 3aJaHUil MO Kiaccu(UKallMM, HOMEHKJIAType U XUMHYECKUM (popmysam
HEOpPraHMYECKHUX BEIIECTB Pa3jIMYHbIX KJIAcCOB (yrapHbIi Tra3, YIJIEKHCIbIA ra3, aMMHaK, ramieHas
U3BECTb, HETAIICHAs W3BECTb, NUTHEBAS COAA M JPYTMX): HA3BaHUS BELIECTB 10 MEXIyHApOIHON
(MIOITAK) wmnu TpuBHAIbHOM HOMEHKIJIAType U COCTaBJeHHE (QOpPMYJIbl XUMHYECKHX BEIIECTB,
orpeJieieHue MPUHAMISKHOCTU K Kiaccy. Ilouck nHpopManuu no Ha3BaHUAM, UACHTU(PHUKATOPAM,
CTPYKTYpPHBIM (opMmysiaM. AHaJIU3 XUMUYECKOW MH(OPMALIUY, TTOTy4YaeMOl U3 pa3HbIX UCTOUYHHKOB
(cpenctB MaccoBoi nH(popMaIuu, cetb UHTEpHET U Apyrue)

OK 01
OK 02

Tema 1.5.

Conep:kanue y4eOHOIro MaTepuaJa

OK 01
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Twurer
peaxkuuii

XHUMHUYCCKUX

Xumunyeckas peakius. Kimaccudukanus XUMUYECKHX peakUuidi B HEOPTaHWYECKOW M OpraHMYecKoil
XUMUU. 3aKOHBI COXPAaHEHUSI MacChl BEILIECTBA, COXPAHEHUS U MPEBPALICHUS SHEPTUH PU XUMUYECKUX
peakuusax. OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIE peakuuu (YpaBHEHHUS OKHUCICHHS-BOCCTAHOBIICHUS,
CTENEHb OKHUCJICHUS, OKUCIIMTENIb U BOCCTAHOBUTENb, OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU B
PUPOJIE, TPOM3BOACTBEHHBIX MPOIECCAX M )KU3HEACATSIbHOCTH OPraHU3MOB)

Tema 1.6.
CxopocTb
peaKkuid.
paBHOBecCHE

XUMHAYECKUX
XUMHYECKOE

Conep:kanue y4eOHOT0 MaTepHuaJia

CKOpOCTh peakIny, €€ 3aBHCHUMOCTh OT PAa3IMYHBIX (PaKTOPOB: MPHUPOJBI PEardHpyIONINX BEIICCTB,
KOHIIEHTPAllUK PEarupyrommx BEUIECTB, TEMIIEpAaTyphl M IUIOMIAJAM PEAKIMOHHOW MOBEPXHOCTH.
TemmoBeie 3PGEKTHl XUMUYECKHX PEAKIMA: 3K30- W JHIO0TepMHUYeckue peakiuu. OOparumbie
peakuuu. XuMuueckoe paBHoBecue. DakTopel, BAUAIONIME HA COCTOSTHUE XMMHUYECKOTO PaBHOBECHUS
(KOHIIEHTpAIMsl PEareHTOB MJIM TMPOAYKTOB pEaKIWU, JaBieHue, Ttemreparypa). [lpunuun Jle
IMaTenne

HpaKanecmle 3AHATHUSA

[TpakTuueckas paborta No5S. «BnusiHue pa3nudsbix (pakKTOPOB HA CKOPOCTh XUMUYECKOU PEAKIUI.
Pemenne mpakTUKO-OPHEHTHPOBAHHBIX 3aJaHU HA aHaiu3 (HaKTOPOB, BIHMSIOUIMX HA HW3MEHEHHE
CKOPOCTH XMMHYECKOW peaklUHH. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM PEaKUUHU OT HMPHUCYTCTBUS
KaTaJau3aTopa Ha IpUMEpE paslioKEHHUs IMEepOKCHJa BOAOPOJa C MOMOINBIO JMOKCHIA MapraHia u
Karajaspl. Pelenue npakTHKO-OpMEHTUPOBAHHBIX 3aJaHUN Ha npuMeHeHue npunuuna Jle-Illarense
JUISL HAXOXK/IEHUsl HalpaBJICHUs] CMELICHHs] PaBHOBECHSI XMMHUYECKON peaklMy M aHaiu3 (pakTopos,
BIIMSIIOIMX HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHS

OK 01
OK 02

Tema 1.7.

PactBopsl, Teopust
BJIEKTPOIUTAYECKOMN
JUCCOUMAMM U HWOHHBIN
oOMeH

Conepxanue y4eGHOro MaTepuajia

PactBopbl. Buabl pacTBOPOB MO COEpPAKAHUIO PACTBOPEHHOro BeniecTBa. PactBopumMocTs. [lonsTue o
JUCTIEPCHBIX crucTeMax. VICTHHHBIE W KOJUIOMHBIE pacTBOPBL. MaccoBasi J10Jis BEIIECTBa B PacTBOPE.
[Tonstre o BogoponHom mokaszatene (pH) pactBopa. DnexTponutnueckas nuccounanus. CUIbHbIE U
ci1a0ble AJIEKTPOJIUTHI, HEAIEKTPOJINTHI. Peakiiny noHHOro oOMeHa

JlabopaTopHble 3aHATHS

JIaGoparophas pabota Nel «IIpuroroBnenue pacTBOpPOB».

[IpuroroBnenne pacTBOPOB 3aJaHHOM MacCOBOM JOJIEHW pPacTBOPEHHOIO BEIECTBA, IPOBEICHUE
peakiuii HIOHHOTO OOMEHa, OIpeJleIeHHe CpPe/Ibl PACTBOPOB BELIECTB C MOMOIIBIO YHHUBEPCAILHOTO
MHAMKaTOpa (Kuciasi, HeWTpalibHas, 1eJIouHast). 3aJaHusl Ha COCTaBJIEHUE MOHHBIX peakuuil. Pemenue
MPAKTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3a/JaHUN Ha pacTBOpPbI, HCHOJb3yeMble B OBITOBOM U
ITPOU3BOJICTBEHHOM JESATEIBbHOCTH YEIOBEKA

OK 01
OK 02
OK 04
OK 07

KonTpoabHas padora 1

CtpoeHue BelecTBa 1 XUMHUYECKHE peakiuu (1o paszaeny 1)

Paznen 2. Heoprannueckasi XumMus
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Tema 2.1.
DOU3NKO-XUMHYECKHE
CBOMCTBa
HEOPraHUYeCKUX
BEIIIECTB

Conep:kaHue y4e0HOT0 MaTepHuaJia

Mertamnsl. [lonoxenue metamioB B [lepuogndeckoil cucteMe XUMHYECKUX 371eMeHTOB. OcoOeHHOCTH
CTPOCHHS JJIEKTPOHHBIX 000JOYEK aToOMOB MeTauioB. OOmme Qu3ndecKkue CBOWCTBA METAJUIOB.
CmiaBbl METAJIOB. DJIEKTPOXUMHUYECKUN PpANl HANPSDKEHUA METauioB. XHUMHYECKHE CBOWCTBA
BOKHEUILIMX METAUIOB (HATPHM, KalMii, KaJbLMM, MAarHUW, aTFOMUHUN, IMHK, XPOM, KeEJIe30, MEllb) U
ux coenuHeHnid. O0ImMe crnocoObl MoMyYeHus MeTauioB. [I[puMeHeHne MeTallJIoB B OBITY M TEXHUKE

Hemeramnsl. Ilonoxenue HemerawioB B Ilepmoandeckoil cucremMe XuUMHUYecKMX ayemeHToB J[.M.
MeneneeBa 1 OCOOEHHOCTH CTpOEHHMsI aToMOB. Pu3nyeckue CBONCTBA HEMETAUIOB. AJUIOTPOIUS
HEMETAJUIOB (Ha TpuUMepe Kuciaopona, cepbl, (ochopa u yrieponga). XUMHYESCKHE CBOWCTBA H
IIPUMEHEHHE BaKHEHIINX HEMETaJUIOB (TaJloreHoB, cepbl, a30Ta, ¢pocdopa, yriepoga U KpeMHUs) U UX
COEUHEHUI (OKCHUIIOB, KHCJIOPOJCOJEPKALUX KHUCIOT, BOJOPOAHBIX coeauHeHuil). IlpumeHeHue
BOKHEHIINX HEMETAJUIOB U UX COCIMHEHUI

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHN4YCCKUX BCUICCTB (OKCI/II[OB, TUAPOKCUOOB,
KHCJIOT, coJiei u ,Z[p) I'eneTnueckas cBs3b HCOPraHM4CCKUX BCUICCTB, ITPUHAMIICKAIINUX K pA3JINYHbIM
KJj1accaM. BaKOHOMepHOCTI/I B U3MCHCHHHM CBOMCTB MMPOCTBIX BEHICCTB, BOJOPOAHBIX COGI{I/IHGHHﬁ,
BBICHIUX OKCHUJOB U THAPOKCHUJIOB

HpaKanecmle 3AHATHUSA

ITpakTryeckas pabora Ne6. «DU3MKO-XUMUUECKUE CBOIICTBA HEOPTaHMUECKUX BEIIECTB.

CocraBiieHrne ypaBHEHUN XMMUYECKUX PEAKIUIl C y4acTHEM IMPOCTHIX U CIIOKHBIX HEOPraHMYECKHX
BEIIECTB: METAJUIOB W HEMETaJUIOB; OKCHJOB METAJJIOB, HEMETAJUIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHWYECKUX KHUCIIOT, OCHOBAaHMM M aM(QOTEpHBIX THUIPOKCHUIOB; HEOPraHUYECKHX COJIeH,
XapaKTEepU3yIOLINX UX CBOMCTBA.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B 10 M3BECTHOMY KOJIMYECTBY BELIECTBAa, Macce WU
00bEMY OJHOTO M3 YYaCTBYIOIIMX B pEAKIUM BELIECTB, pacuéThl Macchl (00bEMa, KOJIMYECTBa
BELIECTBAa) MPOIYKTOB pEaKIMH, €CIM OJHO M3 BEIIECTB HMMEET INpUMecH. PellleHue MpakTHUKO-
OPHEHTHUPOBAHHBIX 3aJaHU Ha CBOICTBA, COCTaB, MOJy4YeHHE U O€30MacHOE HCIHOJIb30BAHUE
BaKHEHIINX HEOPraHWYECKUX BEUIECTB B ObITY M NpodecCHOHAIbHON AEeSITEIbHOCTH YeJIOBEKa

OK 01
OK 02
OK 04

Tema 2.2.
WNnentuduxarnus

Coaep:xanue yueOHOro MaTepuaJia

JlabopaTopHble 3aHATHS

OK 01
OK 02
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HEOPTraHN4YCCKUX
BCIICCTB

JlabGopaTtopHas padora Ne2 «nenTrdukanys HEOPraHMIECKUX BEIIECTBY.

Pemienue skcnepuUMEHTANIBHBIX 3a/lady MO0 XMUMHYECKUM CBOWCTBAM METAUIOB M HEMETAJUIOB, IO
pacrno3HaBaHUIO U MOJYYEHUIO COCAMHEHHH METaJZIOB U HEMETaJIOB (B3aMMOJEHCTBUE THUIAPOKCUIA
ATIOMHUHHS C PAcTBOpaMH KHCIOT W Ienouel,). VneHTudukanuss HEOPraHUYEeCKHX BEHISCTB C
UCIIOJIb30BaHUEM UX (DU3UKO-XUMHUYECKMX CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX pPEaKIUil.
KauecTBeHHbIe peaknuu Ha Cylb(dar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOHBI METAJNIOB M KaTHUOH
aMMOHHS

OK 04

KonTtpouabnas paéora 2

CBolicTBa HEOPraHUYECKUX BELIECTB (110 pasnerny 2)

Paznen 3. TeopeTnuecku

€ OCHOBBI opralmqeucoﬁ XUMHUH

Tema 3.1.

Coaep:xxanue y4eOHOro MaTepuaJia

Knaccudukanus,
CTPOCHHE u
HOMCHKJIATypa
OpPraHMYECKUX BEIECTB

[Ipenmer opraHumueckoi XUMHUHM: €€ BO3HUKHOBEHHUE, PAa3BUTHE M 3HAYCHHE B IOJIyYEHHUU HOBBIX
BEILIECTB U MaTepuaioB. Teopusi cTpoeHus: oprannueckux coenqnennii A.M. bytiepoBa, €€ OCHOBHbIE
nosiokeHus. CTpyKTypHble (OpMYJIbl OPraHUYECKUX BeELIECTB. ['omonorus, usoMepus. XuMUuecKas
CBA3b B OPraHUYECKUX COCTMHEHUSX: KPATHBIE CBSI3H, G- U T-CBS3HU.

[IpencraBnenre o KiaccUpUKAaUMKM OpraHUYECKMX BewiecTB. HoMeHKiIaTypa OpraHMYecKux
COeMHEHMH (cucTeMaTH4ecKas) U TpUBHAJIbHBbIC Ha3BaHUS BaKHEHIIMX MpPEICTABUTENEH KJIacCoB
OpPraHUYECKUX BELIECTB

IIpakTHYecKHe 3aHATHA

[TpakTuueckas pabora No7. «HomeHkIaTypa OpraHHueCcKUX BEIIECTBY.

O3nakomiieHHe ¢ 00pa3l[aMi OPraHMYECKUX BEIIECTB M MaTepHajJaMH Ha WX OCHOBE, MOJICIIMPOBAHUE
MOJIEKYJl OpraHMYeCKHX BEIIeCTB, HAOMIOJIEHUE M OMNHCAHHME JIEMOHCTPALMOHHBIX OMBITOB TIO
MIPEBPAIICHUIO OPTaHWYECKUX BEIIECTB TPH HAarpeBaHWH (IUTaBJICHWE, OOYTJIMBaHUE W TOPEHUE).
CocraBiieHHEe TONHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (POPMYN OPraHUYECKHX BEIIECTB OTAETBHBIX
KJIACCOB, WCIIOJB3yS WX Ha3BaHUS [0 CHCTEMATHYECKOH W TPUBHAIBHOH HOMEHKJIAType (ITHIICH,
alleTHiIeH, TIuIepuH, ¢eHon, GopMalbIerull, yYKCyCcHas KHUCIOTa, TIUIUH). PacyeTrsl mpocTteifmieit
(hopMYJTBI OPTraHMYECKOM MOJIEKYIIBI, UCXOIs U3 DJIEMEHTHOTO cocTana (B %)

OK 01

Pazpnen 4. Yriesonopoabt

10

Tema 4.1.

Conep:kanue y4eOHOIro MaTepuaJia

YraeBogopoapl W HX
MPUPOJHBIE MCTOUYHHUKHU

[IpenenbHBIe YriIeBOAOPOABI (AJTKaHBI): COCTAaB M CTPOCHUE, TOMOJIOTUYECKHM psia. MeTaH W dTaH:
COCTaB, CTpOeHHE, PU3NYECKIE U XUMUYECKUE CBOWCTBA (PEAKIIMK 3aMEIICHUS U TOPEHHS ), TTOJTyYeHHE

1 IPUMCHCHHUC.

OK 01
OK 02
OK 04
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HenpenenbHblie yriieBoqopoabl (aIKEHbI, aTKaHEeHbI, AJIKHHBI).

AJIKeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUW psii. ODTHIEH W NPOIMUJIEH: COCTaB, CTPOCHHE,
¢busznueckue M XHMHUYECKHE CBOICTBa (peakuuu TUIPUPOBAHMS, TaJOTCHUPOBAHUS, THIpaTalllH,
OKHUCJICHUS U TIOJIMMEPHU3AIH) MOJyUYEeHUE U IPUMEHEHHE.

Ankanuensl: OyrtamueH-1,3 u MetunOyramueH-1,3, XHUMHYECKOE CTPOCHHUE, CBOMCTBA (peakius

NOJMMEPU3aIMN), IPUMEHEHHE ([Tl CHHTE3a IPUPOIHOTO M CHHTETUYECKOTO KaydyKa U PE3UHBI). 4

AJNKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHMS, TOMOJIOTMYECKHM psii. ALIETHIIEH: COCTaB, XMMUYECKOE

cTpoeHue, (Qusnyeckue W XMMUYECKHE CBOWCTBA (pPEaKIMKM THUAPUPOBAHUS, TaJOTCHHUPOBAHMSA,

rUpaTalyi TOPEHHs), MOMy4YeHHE U NPUMEHEeHHe (MCTOYHUK BBICOKOTEMIICPATYpPHOrO IUIAMEHH JUIs

CBapKH U PE3KH METAJLIOB)

Apomaruuecknue yriaeBoxoponasl (apeHsl). beH3on u Toiyon: cocrtaB, CTpoeHHE, (U3HYECKUE H

XMMUYECKHE CBOICTBa (peakLuu TaJOreHUPOBAHUS M HUTPOBAHUS), IOJYyYeHHE U IPUMEHEHHE.

Tokcn4HOCTh apeHOB (BIMsSHHE OEH30JIa HAa OPraHW3M 4YeNoBeKa). | eHeTWdecKkas CBS3b MEXKIY

YIJIEBOAOPOAaMH, IPUHAICKALIMMHU K PA3JIMYHBIM KIJIACCAM. 2

[TpupoHBIE UICTOUYHUKHU YTIIEBOAOPOAOB. IIpupoaHslii ra3 u nomytHele HedTsHBIE Ta3bl. HedTh 1 €€

npoucxoxzaeHue. Crnocobbl  mepepaOOTKM  HePTHU:  IEperoHkKa, KpeKHMHI  (TepMHUYECKUH,

KaTaIUTHIeCKui), muponn3. [IpoaykTel mepepaboTku HeTH, WX NMPHUMEHEHHE B IMPOMBIIIIICHHOCTH

1 B ObiTy. KaMeHHBIH yToJib U IPOYKTHI €r0 IepepadoTKU
Tema 4.2. Coaeprxanue yueOHOro MaTepuaJia 2 OK 02
DOU3UKO-XUMUYECKUE JlaGopaTopHbie 3aHATHS OK 04
CBOWCTBA yTIIeBOJOPOI0B |JlTaboparopHas paboTta Ne3 «CBoiicTBa yrieBOJOPOIOBY.

TpuBnanpHas W MeXAyHapoJaHash HOMEHKJIATypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI IOJIyYeHUS 5

yraeBogopoaoB. IlomyueHue sTwieHa M HM3y4YeHHE €ro CBOWCTB. MoJenupoBaHHE MOJEKYl H

XAMHYECKUX TPEBPAIICHUH YIJIeBOJOPOIOB (Ha MpUMepe 3TaHa, JTUJICHA, aleTHUIIeHA W Ap.) H

raJIOTeHONPOM3BOIHBIX
Pa3nen 5. Kuciiopogocoaep:kammue oprannyecKue coeinHeHust 14
Tema 5.1. Coaepixkanue yueOHOIro MaTepuasa 2 OK 01
Crnuptel. @enon [IpenenbHBIE OJHOATOMHBIC CHHPTHI (METAHOJI M ATAHOJ): CTPOCHHE, (U3MUECKHE W XUMHUYECKUE OK 07

CBOWCTBa (peakIWu C aKTUBHBIMH METAJUIAMH, TaJIOTEHOBOJOPOJIaMH, TOPEHHE), TpPUMEHEHHE.

Bopopoanbie cBs3M MEXIy MOJEKylaMHu cnupToB. PU3NOIOTHUECKOE JecTBUE METaHOJIa U ATaHOJA

Ha OpraHMu3M YeJIOBeKa. 1

MHoroaroMHble CHHPTHI (ITHJICHINIMKOIb W TIUIEPHH). CTpOeHHE, (U3UYECKHE M XUMHUYECKHE
CBOMCTBa (B3aMMOJICHCTBHE CO IIETOYHBIMM METAJlJIaMU, KQUeCTBEHHAs PEaKlMs Ha MHOTOATOMHBIE
coupthbl). DPU3NMOJIOTMYECKOE JEHCTBUE HA OpraHu3M denoBeka. llpuMeHeHue riauuepuHa u
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ATUJICHTITHKOJIS.
@enon. CtpoeHne MOJIEKYJbl, (pU3NYECKHEe U XUMHUYECKue cBoicTBa (penona. TokcuyHOCTh (eHona,
ero pH3MoJIOruuecKoe AeHCTBIE Ha OpraHu3M 4enoBeka. [IpumeHenue gpenosa

Tema 5.2. Coaep:xkaHue y4eOHOro MaTepuaJia OK 01
AJbIeruasl. Anpaeruapl U KeTOHBI ((hopMabaeTH I, aleTalbIeT /I, alleTOH): CTPOSHUE, PUINICCKUE U XUMUYECKUE OK 02
KapOoHOBBIE KUCIIOTBI.  |CBOMCTBA (peakIHMHU OKHMCIACHHS M BOCCTAHOBIICHHS, KayeCTBCHHBIC PCAKIMH), IIOJyuYeCHHE U OK 04
Crnoxubie 3¢upsl MIPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHbIE KapOOHOBbIE KUCIOTHI (MypaBbUHAs U YKCYCHAasl KHCIIOTBI): CTpOCHHE,

(du3nUecKne U XUMUYCCKUE CBOMCTBA (OOIIME CBOMCTBA KUCIIOT, PEAKIUs dTepU(UKAIN), TTOJTyICHHE

u npumeHeHue. CTeapuHOBas M OJICMHOBAash KUCJIOTHI KakK MPEICTaBUTENN BBICIIUX KapOOHOBBIX

KHUCJIOT. MblJIa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICUCTBHE.

Crnoxuble 3Gupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponu3 crnoxkHbiX 3¢upoB. JKupHIL.

I'maponus xupos. [Ipumenenune xupoB. buosornueckas posb )KUPOB
Tema 5.3. Coaep:xxanue yueOHOro MaTepuaJia OK 01
VYriieBoabl VYrineBoapl: cocTaB, KiaccH(UKAmMs YIJIEBOAOB (MOHO-, OU- H Tojucaxapuibl). [moko3a — OK 02

MIPOCTEHIINIT MOHOCaXapHa: OCOOEHHOCTH CTPOSHHS MOJIEKYJIbI, (PU3NUYECKHe U XMMUYECKHE CBOMCTBA OK 04

IIOKO3bI (B3auMozeiicTBue ¢ rugapokcuaoM meau (II), oxkucieHne amMMuadHbIM PacTBOPOM OKCHJIA

cepebpa (I), BoccraHoBIeHHE, OPOKEHHE TIIFOKO3bI), HAXOXKICHHE B MPUPOJAE, TPUMEHEHHUE TIIFOKO3BI,

Ouosornyueckasi pojb B KU3HEACITEIILHOCTH Oprann3ma denoBeka. @otocunTes. OpykTo3a Kak H30Mep

TJIFOKO3BI.

Caxapo3a — TIpeICTaBUTENb JTUCAXapUIIOB, THUIPOIU3 Caxapo3bl, HAXOXKJACHHE B TMPUPOJAEC U

MIPUMEHEHUE.

[Tonucaxapuapl: Kpaxmal W 1EUTIOJ03a Kak MpUpoaHble monuMepbl. CTpoeHHEe Kpaxmalia u

LEJUTI0NO03bI, (PU3NYEecKre M XMMHYECKHe CBOMCTBA Kpaxmalna (THAPOIU3, KaueCTBEHHAs PEakius ¢

HOJIOM)
Tema 5.4. Coaeprxanue yueOHOro MaTepuaJa OK 01
DU3NKO-XUMUYECKUE IIpakTHyeckue 3aHATHA OK 02
CBOMCTBA [TpakTuueckas pabota Ne§. « HomeHKIaTypa KUCIOPOIOCOAEPIKAIINX OPTAHUYECKUX COSTMHEHUNY. OK 04

KHUCJIOPO0COAePKAIINAX
OpraHN4YeCKHUX
COE€IUHEHUN

TpuBuanpHas M MeXAyHapoAHAasT HOMEHKJIATypa, XUMHUYECKHE CBOMCTBAa, CIOCOOBI MOJy4YeHUs
CIHUPTOB M (PEHOJIOB, KApOOHOBBIX KHUCIOT M 3(HUPOB, AIbICTHUAOB U KETOHOB. COCTaBIEHHE CXEM
peaxkuuii (B TOM 4Kcie MO NMPEAIOKEHHBIM IIeOYKaM MPEeBPaLIeHHI ), XapaKTepU3YIOLUINX XUMUYECKHE
CBOMCTBA KMCIIOPOJOCOAEPKAIIMX OPraHUYECKUX COCTUHECHUI

JlabopaTopHasi padora Ne4. «XuMHUECKHE CBOMCTBA CIIUPTOB U YKCYCHOM KUCIIOTBI».
[IpoBeneHue, HaONIOJEHHE M ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIHPTOB,
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Ka4eCTBEHHBIC pEaKIMKM OJHOATOMHBIX CHHPTOB (OKHcieHHe »dTaHoida okcuaom wemau (I1)),
MHOI'OATOMHBIX CHHUPTOB (B3ammojelcTBue riuiepuHa ¢ ruapokcuaom wmenu (1)), ampaernmos
(oxuciIeHne aMMHa4YHBIM pacTBopoM okcuaa cepeopa(l) u ruapokcumom memu (I1), B3aumonaeicTue
Kpaxmajia ¢ H0JI0M), M3y4YeHHE CBOKWCTB PACTBOPA YKCYCHOU KHCIIOTHI

Pa3nen 6. A3oTcoepxkaiye opraHndeckne coeIMHeHust 4
Tema 6.1. Coaep:xkaHue y4eOHOro MaTepuaJia 4 OK 01
AMUHBIL. AMUHBI: METHJIAMHUH — IPOCTEUIIMHA IPEACTABUTENb AMMHOB: COCTaB, XMMHMYECKOE CTPOCHHE, OK 02
AMUHOKHCIIOTHI. (hU3UYECKHe U XMMHUYECKUE CBOMCTBA, HAXOXKICHUE B TIPUPOJIE. OK 04
benkun AMUHOKHCIIOTH Kak aM(OTEepHBIE OpraHuuecKkue coenuHeHus. Ou3ndeckne U XMMUYECKHE CBOMCTBA 5

aMUHOKHCIIOT (Ha pUMepe IMHIMHA). buonorndyeckoe 3HaueHue aMMHOKUCIOT. [lenTuapt.

benku xak mnpupoaHele mnonumepsl. llepBuuHas, BTOpUYHAasE W TPETHYHAs CTPYKTypa OEIKOB.

XUMHUYECKHE CBOMCTBA OENKOB: THAPOIIN3, ACHATYpallis, KaYeCTBEHHbIE PEAKIIMH Ha OCNIKH

IIpakTHyeckue 3aHATHSA

JlaGopaTopHas padora Ne5«CBoiicTBa a30TOCOAEpIKAIMX OPTAHUYSCKUX COSAMHEHUI.

du3nyecKknue U XMMHUYECKHE CBOWCTBA aMUHOB (pEaKLUU ¢ KUCIOTaMHU U FOPEHMs) 1 aMUHOKHCIIOT (Ha 2

npuMepe riuuuHa). HabmroneHue u onucaHue AeMOHCTPAIIMOHHBIX OIBITOB: JIEHATYpalus OeKOB MPU

HarpeBaHuu, [IBETHbIE pEAKIIUU OEJIKOB
Pa3gen 7. BbICOKOMOJIEKYJISIpDHBIE COeIMHEHHUSI 2
Tema 7.1. Conep:xaHue y4eOHOro MaTepuaJia 2 OK 01
IImactmaccel. IIpakTHYecKHe 3aHATHS OK 02
Kayuyku. Bonokna [TpakTuueckas pabota Ne9. «Cunres, aHanu3 U KJIacCU(PUKALNUI BHICOKOMOJIEKYIISIPHBIX COSTUHEHUN» OK 04

OcCHOBHbBIE TOHSTHSI XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMEp, MOJUMEpP, CTPYKTYpPHOE

3B€HO, CTEINEHb IIOJIMMEPHU3aLMU, CPEIHsAs MOJeKyJsspHas Macca. OCHOBHBIE METOABI CHHTE3a

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MMOJIMMEPHU3alusl ¥ MOJTUKOH IEHCAIHsI. 1

O3nakomiieHHe C OOpa3llaMd TPHPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4yKOB:

miacTMacchl  (MOMMATUIICH, TOJUIPONUIIEH, MOJUBUHWIXJIOPHUA, TOJHUCTUPOI); HATypalbHBIA U

CHUHTETHYCCKUE Kay4dyku (OyTaaueHOBBIN, XJIOPONPEHOBBIN M W30MPEHOBBIN); BOJIOKHA (HATYpaJbHbIC

(XJI0TIOK, TIepCTh, MENK), UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BIUCK03a), CHHTETHYECKHE (KAmpoH U

JIaBCaH)
KonTpoabHasi padora 3 |CTpyKTypa ¥ CBOMCTBA OPraHMYECKUX BEIIeCTB (10 paszenam 3-7) 1
IpodeccnonanLHO OPHEHTHPOBAHHOE COleP/KAHNE (CodepKaHHe NPHUKIJIATHOT0 MOLY.Is1)° 8
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Pasznen 8. Xumus B 6]:[Ty H HpOI/I3B0}ICTBeHHOI7I JACATCJIBbHOCTH Y€JI0BCKA

Tema 8.1.

XHUMHYECKHE
TEXHOJIOTHH

B ITOBCETHEBHOM
u npodecCHOHATbHON
JIeSITEILHOCTH YeJIOBEKa

Conep:kanue y4eOHOTr0 MaTepuaJia

[IpaBuna 3KOIOrUYECKU 11E€IECOO00PA3HOT0 MOBEACHUS B OBITY M TPYJOBOW JEATEIBHOCTH B IIEJISIX
COXpPAaHEHUS CBOETO 37J0POBbS U OKPY’KAOIIEH MPUPOTHON CpPebl, OMTACHOCTh BO3JICHCTBUSA HA )KUBbBIC
OpPraHW3Mbl OPTraHUYECKHX BEHIECTB OTICIBHBIX KJIACCOB (YTJIEBOAOPOJBI, CIUPTHI, (EHOIBI,
XJIOPOPTaHUYECKHUE TMPOU3BOJHBIC, albJACTUIIBI W Jp.), IOKa3aTedb MPEACIbHO JIOMyCTHMOM
KOHUEHTPALHUH U €T0 UCIOJIb30BAHUE.

Ponp xumuu B o0ecriedeHur YKOJIOTHYSCKOM, SHEPTETHUYECKON M MUINEBONH O€30MacCHOCTH, Pa3BUTHH
MEIWIIMHBI, CO3JaHUU HOBBIX MaTepuajioB (B 3aBHCHMOCTH OT BHUAAa MpodeccrnoHaILHOM
NESATETbHOCTH ), HOBBIX MCTOYHHUKOB SHEPIrHH (aJIbTCPHATHUBHBIC MCTOYHHUKH 3Hepruu). [loHsarue o
Hay4YHBIX METOJaX MO3HAHMSI BEIIECTB M XUMHUECKUX peakuuid. [IpencraBnenust 06 00X HAYIHBIX
MPUHIMIAX [POMBIIIJICHHOTO TIOJYYeHHUS BaKHEHIIMX BelIECTB (Ha MNpUMepax MPOU3BOICTBA
aMMHaKa, CepHON KHUCIIOThI, METAHOJIA).

XUMHS B 3JI0POBbE YEJOBEKA: IMpaBuja 0€30MacHOr0 MCIIOJIb30BaHMS JIEKAPCTBEHHBIX MPENapaToB,
OBITOBOM XMMHH B IIOBCEIHEBHON KU3HA

IlpakTH4YecKue 3aHATHSA

[Tpaktryeckas pabora NelQ. «IIprMeHeHNe XUMHUYECKUX BEIIECTB M TEXHOJIOTHUH C y4eToM Oyaymien
poeCCUOHATILHON 1EATEIEHOCTI.

Pemenne keiic-3agad 1o Temam: NUIIEBBIE MPOAYKTHI, OCHOBBI PALIMOHAIIBHOIO NMUTAHUs, Ba)KHEUIIINE
CTPOUTEIBHBIE U KOHCTPYKLMOHHBIE MAaTEPHUAIIbI, CEIbCKOXO3SANMCTBEHHOE IPOU3BOACTBO, KPAaCKH,
CTEKJIO, KEpaMHUKa, MaTepUabl IS JJIEKTPOHUKH, HAHOMATEPUAJbl, TEKCTHIBHBIE BOJJOKHA, UCTOYHUKHU
SHEpPIuu, OpraHuvyeckue U MUHEpaJbHbIE YJOOPEHUs, JIEKaPCTBEHHbIE U KOCMETHUECKUE MpenapaThl,
ObITOBasI XUMUSI, MaTEpUAIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

3amura: [IpencraBneHue pe3yabTaToB peLIeHUs Kelc-3aaad B GopMe MMHHU-AOKIAAa (JOMycKaeTcs
MCI0JIb30BaHUE TpaduiYecKUX U IPE3EHTALMOHHBIX MaTEPHAIIOB)

OK 01
OK 02
OK 04
OK 07

IIpoMeskyTOUHasi aTTeCTALMS N0 AUcHMIIMHE (TuddepeHInpoBaHHbIHN 3aueT)

Bcero

68
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XUMHUYCCKUX 3JICMCHTOB.

Pemenue nmpakTMKO-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJJaHUI HA XapaKTepU3aIUI0 XUMUUYECKUX
3IEMEHTOB « MeTaNTn4ecKie / HeMETAUTHIECKIE CBOMCTBA, SJIEKTPOOTPUIIATEIIBHOCTh XUMUYIECKUX
AJIEMEHTOB B COOTBETCTBHH C WX JICKTPOHHBIM CTPOCHUEM H TOJIOKEHHEM B ITEPUOINYCCKON CUCTEME
xuMudeckux ayiemeHToB .M. MeneneeBay

Pasznen 2. XuMnueckue peakuuu 10
Tema 2.1. Tunsr | OCHOBHOE coiep:kaHue 4 OK 01
XUMHUYECKUX Teopernueckoe o0yuenune 2
peakunii Knaccudukanys u TUIbl XMMHUYECKUX pPEeaKLUi ¢ ydacTheM Heoprannyeckux BeuecTB. CocTaBieHHe

YPaBHEHMI peakLuil COeAMHEHMs], Pa3JI0KEHHs], 3aMellleH s, 0OMeHa, B T.4. peaKl1ii ropeHus,

OKHCJIEHUS-BOCCTAHOBJICHHUSI.

YpaBHEHMsI OKUCIEHUSI-BOCCTaHOBIIeHUA. CTeneHb okuciaeHus. OKUCINTENb U BOCCTAHOBUTEIb. c

CocraBiieHrEe U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METO/I0M 3JIEKTPOHHOTO

6ananca. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU B IPUPO/IE, TPOU3BOJICTBEHHBIX MpoLieccax U

KU3HEIESITEIbHOCTH OPTraHU3MOB

IIpakTnyeckue 3aHATUSA 2

KonnuecTBeHHble OTHOWIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH M PacdeThl IO

YPaBHEHMSIM XMMHUYECKUX peakuuidl. Moib Kak eAMHMIIa KOJMYecTBa BellecTBa. MoisipHas Mmacca.

3aKOHBI COXpaHEHMs Macchl U 3Hepruu. 3akoH ABorajapo. MomspHblii 00beM ra3oB. OTHOCHUTENbHAS 2

IUIOTHOCTDH ra3oB. PacueTsl MO ypaBHEHUSM XMMHUYECKHUX PEAKIMI C UCIOJIb30BAHUEM Macchl, 00beMa

(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJMYECTBA BELIECTBA
Tema 2.2. OcHoBHOE cojiep:KaHue 4 OK 01
DIEKTPOIINTHYECKA [ TegpeTHUecKoe 00y UeHHe 2 OK 04
s JUccoluanus u =
HOHHLLH OGMeH Teopus snexTponuTHuecko auccoruanyu. MoHbl. DIeKTpOIUThI, HEIJIEKTPOIUThI. Peakiiuun noHHOTOo

obmena. CocTaBieHHe peakIMii MOHHOTO OOMEHa MyTeM COCTaBJIEHUS MX IOJIHBIX M COKpalleHHBIX 2

VMOHHBIX ypaBHEHUI. KHCIIOTHO-OCHOBHBIE peaklMy. 3aaHusl HA COCTABJICHHE HOHHBIX PEaKINM

JlabopaTopHble 3aHATUSA 2

JIaGoparopHas paboTa “THIbI XUMUYECKHX peaKIuii”.

HccnenoBanue TUIIOB (110 COCTaBY U KOJMYECTBY UCXOJHBIX U 0OPa3yIOMIMXCSl BEIIECTB) U MIPU3HAKOB 2

XUMHYECKHX peaknuii. [IpoBeneHne peakiuit HOHHOTO 0OMeHa, OnpeeNIeHUE CPEIbl BOTHBIX
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pacTBOPOB. 3aJaHUs HA COCTABIICHUE MOHHBIX PEAKIIUA

KonTposabHas
CTpOeHHME BEIECTBA U XUMUYIECKUE PEAKIIUH 2
pab6ora 1
Pasznen 3. CTpoeHMe U CBOWCTBA HEOPIAHHYECKHX BELIECTB 16
Tema 3.1. OcHoBHOE coiepKaHue 4 OK 01
Knaccudukanus, | Teoperuueckoe odyuyeHue 2 OK 02
HOMCHKJIATYPa M| [Thenmer HeopraHuueckoi xumun. Kinaccudukarus HeopraHuueckux emiecTs. [IpocTsie U CI0XKHbIE
CTpocHHE BemecTBa. OCHOBHBIE KIACCHI CJIOKHBIX BEIIECTB (OKCHIBI, THAPOKCH/IBI, KUCIIOTHI, COM). B3anmMocBs3b
HCOPraHMHCCKUX | yeopranndyecknx BemeCTB. ArperaTHble COCTOSHMS BemecTa. Kpucranmudeckue u aMmopbHbIe
BellecTs BelecTBa. TUIBI KPUCTAUIMYECKHMX PEILETOK (ATOMHAs!, MOJIEKYJIAPHAS, HOHHAS, METAIUTMIECKAs ). 2
3aBUCHMOCTD (PU3UYECKUX CBOMCTB BEIECTBA OT THIA KPUCTAUIMYECKON PEMIETKH. 3aBUCUMOCTh
XUMHMYECKOM aKTUBHOCTH BELIECTB OT BUId XUMUYECKON CBSA3H M THIIA KPUCTAIUINYECKON PELIETKH.
[TprurHBEI MHOTOOOpA3Hs BEIIECTB
IIpakTHYyeckne 3aHATHSA 2
HoMmeHKIaTypa HEOPraHMYECKHMX BEIIECTB: HA3BaHUE BENMIECTBA UCXOA U3 MX XMMUYECKOH (hOPMYIIBI
WIH COCTABIEHHE XMMUYECKON (hOPMYIIBI HCXOIS U3 HA3BAHMS BENIECTBA [0 MEKLYHAPOIHOM
(MIOITAK) min TpuBHaIbHOM HOMEHKIIATYPE.
PelleHne NMPakTHYECKMX 3aJaHMi 10 KIacCH(pUKAIMM, HOMEHKIATYPE M XHMHUYECKUM (opMyram 2
HEOPTraHWYECKUX BEIIECTB Pa3IMYHBIX KJIAcCOB (YTapHbIA ra3, YIJICKUCHBIA a3, aMMHakK, ramieHas
W3BECTh, HETAIIEHAs U3BECTh, IIUTHLEBASA COJIA M IPYTHX): HA3BIBATH M COCTABIIATH (POPMYIIBI XUMHIECKHX
BEILECTB, ONPEENATh IPUHAIEKHOCTh K KIIACCY.
VCTOUHMKM XUMUYECKON MH(OpManuK (CpeacTB MaccoBoi nH(opManuu, ceth HTEPHET U apyTHe).
[Tonck nHpoOpMaIuK M0 Ha3BaHUSIM, HJIEHTU(HUKATOPaM, CTPYKTYPHBIM hopmynam
Tema 3.2. ®usuko-| OCHOBHOE coaepKaHue 8 OK 01
XUMHYCCKHEC Teoperuyeckoe o0yyeHnue 6 OK 02
CBOHCTBA Meramnsl. O6mue GpU3MYECKHe ¥ XUMHUYECKHE CBOWCTBA MeTaioB. CrocoObl MonydeHus. 3HaueHHE
HCOPTaHWYCCKUX | veTamioB M HEMETAUIOB B NPUPOJE M JKM3HENEATENHHOCTH 4eIOBEKa M OpraHumsmMoB. Kopposus 2
BEILECTB

MCTAJIJIOB: BUABI KOPPO3UH, CIIOCOOBI 34U THI METAJIJIOB OT KOPPO3HUHU
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Hemeramnel. O0Omue ¢puznyueckre 1 XUMUYECKHUE CBOMCTBA HEMETAUIOB. T UITMYHbBIE CBOWCTBA

HemerawioB 1V— VII rpynn. Knaccudukanus u HOMEHKIaTypa coeTMHeHUI HeMeTaioB. KpyroBopoTsl 2
OMOTEHHBIX JIEMEHTOB B IPUPOJIC
XHUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB (OKCUIOB, TMIPOKCHUIOB, KUCIIOT,
coJieil u ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB MPOCTHIX BEIIECTB, BOJIOPOAHBIX COCTUHEHUH, 2
BBICIIMX OKCHJIOB U THJIPOKCUIOB
IIpakTnyeckue 3aHATHSA 2
CocraBneHrne ypaBHEHMM XUMHUYECKHX PEAKLMM C y4aCTHEM IPOCTBIX U CIOXKHBIX HEOPraHUYECKUX
BELIECTB: METAJUIOB W HEMETAJUIOB; OKCUJOB METaIOB, HEMETAUIOB M aM(pOTEPHBIX 3JEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMM ¥ aM(pOTEpHBIX TUAPOKCUIOB, HEOPraHUYECKUX COJEH,
XapaKTEepU3yIOIINX UX CBOMCTBA. 2
Pemrenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHMM Ha CBOWCTBA, COCTaB, IOJYYEHHUE U
0e30MacHOe UCIONB30BaHNWE BAKHEHIIMX HEOPraHMYECKMX BEIIECTB B OBITY W MPAKTUYECKOM
JIESITEJIbHOCTH YEJIOBEKa
Tema 3.3. OcHoBHoOe cofepkaHue 2 OK 01
Unentudukanus | JlaGopaTopHbie 3aHATHS 2 OK 02
HEOPTraHUUCCKUX | TTaGoparopras pabora «AneHTUUKAIIMS HEOPTaHUIECKUX BENIECTB. OK 04
BCIICCTB Pelenne 5KCIEPMMEHTANIBHBIX 3a[a4 MO XMMHYECKAM CBOWCTBAM METAILUIOB M HEMETAILIOB, MO
pacro3HaBaHUIO U MOIYYEHHUIO COEANHEHNI METAJIJIOB U HEMETAIIIOB. 2
WNnentudukanus HEOPraHUYECKUX BEIIECTB C UCIOJIb30BaHUEM UX (PU3UKO-XUMUYECKUX CBOMCTB,
XapaKkTepHBIX KauyeCTBEHHBIX peakiuii. KauecTBeHHbIe peakinuu Ha cyibdaT-, KapOOHAT- U XJIOPU/I-
AQHUOHBI, HA KATUOH aMMOHUS
KoHnTtpoubHasn .
paGoTa 2 CBoiicTBa HEOPraHUYECKUX BELIECTB 2
Paznen 4. CTpoeHue U CBOIICTBA OPraHUYeCKUX BelllecTB 22
Tema 4.1. OcHoBHOE cogep:kaHue 4 OK 01
Knaccudukanus, | Teoperuueckoe odyuyeHue 2
CTPOCHHUC U [TosiBneHue u pa3BUTHE OPraHMYECKON XUMHM Kak Hayku. [IpenMer opranndyeckoin xumuu. Mecto u
HOMCHKJIAaTypa 3HAYEHUE OPTAHUYECKON XUMHUU B CUCTEME ECTECTBEHHBIX HAYK. 2
OpraHH4CCKUX XHUMHUYECKOE CTPOCHHUE KaK MOPSIOK COEAUHEHHS] aTOMOB B MOJIEKYJIE COTJIAaCHO UX BAJICHTHOCTH.
BEIICCTB OCHOBHBIE TOJIOKEHUSI TEOPUH XMMHYECKOTO CTPOCHHSI OpraHuyeckux coeauHeHuid A.M. bytiepoga.
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VYraepoaHblii CKeJleT OpPraHMYecKOW MOJIEKYJIbl. 3aBUCHUMOCTb CBOICTB BELIECTB OT XMMUYECKOI'O
CTpoeHus Monekyl. M3omepus u n30Mepshl.

[lonatue o ¢ynkauonaneHol rpynne. Panukan. IlpuHnunsl kimaccudukanuum — OpraHMYECKHX
coequHeHUl. MexayHapoaHas HOMEHKJIAaTypa M IPHUHLUIBI HOMEHKJIATyphl — OpPraHUYeCcKUX
coequHenuil. Ilonatne 00 a3oTcoiepXkalMX COEAMHEHUSX, OMOJOIMYECKHM AaKTHUBHBIX BELIECTBAX
(yrieBopax, xupax, OelKax M Jp.), BBICOKOMOJEKYJSPHBIX COEIMHEHUSAX (MOHOMED, MOJIMMED,
CTPYKTYPHOE 3BEHO)

HpaRanecmle 3aHATHUA

Homenkiiarypa opraHuyeckux COEIMHEHHI OTACIIbHBIX KJIacCOB (HACHIIICHHBIC, HEHACHIIEHHBIE U
apoMaTHYeCKHUEe YTJIEBOJOPO/bI, COUPTHI, (DEHOIIBI, albJIErH/Ibl, KETOHBI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBneHue TMOJTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJ OpPraHUYECKHX BEIIECTB OTIEIbHBIX
KJIACCOB, HCIIOJIb3YS WX Ha3BaHUS IO CHUCTEMAaTHYEeCKOW W TPUBHAIBHOM HOMEHKJIAType (ITHIIEH,
aleTuiIeH, rauIepuH, Gpenomn, popmMaabaerui, YKCycHast KUCIO0Ta, TIMIKH). PacdeTsl mpocTeiineit
(bopMyJIbI OPraHMYECKON MOJIEKYJIbI, HCXO/S U3 DJIEMEHTHOTO coctaBa (B %)

Tema 4.2.
CsoiicTBa
OpraHUYEeCKUX
COoeIMHEHNH

OcHoBHOE€ CoacpkaHue

12

Teopernueckoe o0yuenune

@OU3NKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COEAMHEHHUIH OTIENbHBIX KJIAcCOB (0COOEHHOCTH
KJIacCU(UKALMM U HOMEHKJIaTypbl BHYTPH KJlacca; TOMOJIOTHYECKUH psaa v ob1as popmyra; uzomepus;
¢du3nyeckrue CBONCTBA; XUMHUYECKHE CBOIMCTBA; CIOCOOBI NOJTYUYEeHHUs):

— TpeAeNbHbIE YTIIEBOAOPOAbI (aJKaHbl M IUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJMH M3 OCHOBHBIX
HCTOYHUKOB TEIUIa B IPOMBIIUIEHHOCTH U ObITY. CBOMCTBA MPUPOIHBIX YTIIEBOJOPOJIOB, HAX0XKIEHUE B
IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HenpeJeNbHble (AJKEHbI, aJKUHbI M allkaJiueHbl) W apoMaTHYecKue YriieBoAopoasl. ['opeHue
alleTHJICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOT'O MJIAMEHU /ISl CBAPKH M PE3KU METAJITIOB

— KHUCJIOPOICO/IeprKalllie COeTUHEHUs (CIUPTHI U (PEHOIIbI, KAPOOHOBBIE KUCIOTHI M A(UPHI, aTbIeTU/IbI
U KETOHBI, )KUpPHI, YrieBosl). [IpakTuueckoe nmpuMeHeHHe ITUIIECHTIIMKOIS, TIUIeprHa, (eHoa.
[Tpumenenue popmanbieruia, aneTanabaeriuia, yKCyCHOU KHUCIOThl. Mblia KaK COU BBICIIMX
KapOOHOBBIX KHCJIOT. MoIoIIKe CBOWCTBA MbLIIa

— a3oTcojepXkallie COeOUHEHWS (aMHUHbBI M aMUHOKHUCIOTHL, Oenku). BbIcOkoMoeKyIsipHbIe
COeMHEHUS (CMHTETUYECKUE M OMOJIOTHYECKU-aKTUBHBIC). MOHOMEp, TOJIUMEpP, CTPYKTYPHOE 3BEHO.
ITosmMepu3anus STUICHA KAK OCHOBHOE HAIIPABJICHUE €TI0 MCIIOJIb30BAHMSL.

OK 01
OK 02
OK 04
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['eHeTnueckas cBsA3b MEXKY KIaCCaMHU OPTaHUYECKUX COCIMHEHUI

HpaRTn'{ecmle 3aHATHA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAJbHAs U MEXIyHapoaHas
HOMEHKJIATypa, XMMHUYECKHE CBOICTBA, CIIOCOOBI MOMyUeHUs): IPeebHbIe (QTKAaHbl U UKIOAIKAHBI),
HenpeaeabHbIe (AIKESHbI, AJIKMHBI U allKaJHeHbl) 1 apOMAaTUYECKHE YTIIEBOJAOPO/bI, CIIUPTH M (HDEHOJIHI,
KapOOHOBBIE KUCIOTHI U 3(DUPBIL, aldbJACTHABl U KETOHBI, AMUHBI 1 AMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIUHEHUS. 3aJaHusl Ha COCTaBJICHUE YpPAaBHEHUN XMMHMUECKHUX DPEAKIHH C
Y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUS

CocraBreHue cxeM peakiuii (B TOM 4HCI€ 10 MPEATOKEHHBIM IIeMOYKaM MpeBpalleHuit),
XapaKTEepU3yIOIINX XUMUYECKUE CBOMCTBA OPraHUYECKUX COEAMHEHUN OTAENBbHBIX KJIACCOB, CIOCOOBI
UX TIOJIy4YEHMS W Ha3BaHUE OPraHMYECKUX COEAVMHEHUN 10 TPUBHAIBHOW WM MEXKIYyHAPOIHOU
CUCTEMAaTUYECKON HOMEHKJIAType.
Pemienne mpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHUUYECKUX 3aJaHUNl HAa CBOWCTBA OPraHMYECKHUX
COEJIMHEHUI OTAEJbHBIX KJIacCOB

JlabopaTopnasi padora

JlaGoparopHast pabora “ XuMHYECKHE CBONCTBA CIIUPTOB U YKCYCHON KUCIOTHL. CBOMNCTBa >KHPOB U
yIJI€BOAOB".

Tema 4.3.
WNnentuduxarus
OpPraHHYECKUX
BEIECTB, UX
3HAYEHHUE U
MIPUMEHEHHE B
OLITOBOH U
MIPOU3BOCTBEHHOM
EeITEIbHOCTH
YyeJI0BEKA

OcHoBHOE coacpkaHue

TeopeTuquKoe 06yqelme

buooprannueckue coenuHenus. IlpumeHeHue u OuoJjoruuyeckas poib YyrieBojoB. OKucieHue
YIJIEBOJIOB — HCTOYHHUK OHHEPrUM KHUBBIX OpraHu3MoB. OO0iacTu TNPUMEHEHHS aMUHOKHCIIOT.
IIpeBpamenust 6enkoB MUK B opraHusMme. buonornueckue QyHkiuu 6enkoB. buonornueckue
(byHKIMHU KUpOB. Posib oprannveckoil XMMHUM B pelieH|H Mpoo6IeM MUIIEBOM 6e301acHOCTH

Ponp opranmueckoii XUMUU B pelIEHUU MpoOJIeM HHEPreTHUeckod Oe30MacHOCTH, B Pa3BUTUU
MEIUIINHBI, CO3/TaHUN HOBBIX MAaTE€PUAJIOB, HOBBIX MCTOUYHUKOB SHEPTUH (ATHTEPHATUBHBIC UCTOUHUKH
sHepruu). OnacHOCTh BO3ACHCTBHS HA JKMBBIE OPTaHU3MBlI OPTAHUYECKUX BEIIECTB OTAEIBHBIX
KJIacCOB (YTJI€BOJOPOAbI, CIUPTHI, (EHOJIBI, XJIOPOPraHMYECKHE IMPOU3BOJHBIC, ANbJIETHIbI U [p.),
CMBICJI TTOKa3aTessl IPeebHO JOMYyCTUMON KOHIICHTPAIN

OK 01
OK 02
OK 04
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JlabopaTopHble 3aHATHS

JlaboparopHas pabora: “UneHTudukanyss OpraHn4ecKuX COSIMHEHHUN OTICTbHBIX KJIACCOB™
Wnentudukariyus opraHuuecKux COSIMHEHUI OTACIbHBIX KJIACCOB (Ha MpUMEpE alibJCTUI0B, KpaxMaia,
YKCYCHOM KHCJIOTBHI, OCIKOB W T.M.) C HCIONB30BAaHHEM WX (U3UKO-XUMHUYECKUX CBOWUCTB |
XapaKTEePHBIX Ka4YeCTBEHHBIX peakimid. JleHaTypaiusi Oeika mpH HarpeBaHuu. LIBeTHbIe peakiuu
66HKOB.BO3HI/IKHOB€HI/IG AHAIIUTUYCCKOr0O CHUIrHaja € TOYKH 3pCHHUA XHUMHYCCKUX IIPOLCCCOB IIPU
MPOTEKAHMH KaYeCTBEHHOM PEaKIMH, TO3BOJISIONICH HICHTU(DHIIUPOBATD MPEIOKEHHBIC OPraHUYEeCKUE
BEIIIECTBA

Pa3nen 5.

Kunernueckue u TepMoaMHAMHUYeCKHE 3AKOHOMEPHOCTH MPOTEKAHUS XMMHYECKUX PeaKkuuii

Ckopoctb
XAMUYECKHUX
peaKIuid.
XHUMHUYECKOE
paBHOBecHE

OcHoBHOE€ coacpkaHue

TeopeTuquKoe 06yqelme

CKOpOCTb peakiiM, €€ 3aBUCHUMOCTb OT pa3iM4YHBIX (AKTOPOB: MPUPOIBl PEArHpYIOLIUX BELIECTB,
KOHILEHTPALlM pearupyromux BELIECTB, TeMMepaTypbl U IUJIOAAM PEAKIHMOHHOM MOBEPXHOCTH.
TemnnoBblie 3 GEKTh XUMUYECKUX peakIUii. DK30- U SHIOTEPMUYECKHE, PEAKLIUH.

OOpatumocTh peakuuid. XUMHUYECKOE PaBHOBECHE M €ro CMEILEHUE I0J JIEHCTBUEM pa3IMYHBIX
(bakTOpOB (KOHIEHTpAllMsl peareHTOB WM MPOJILYKTOB peakiiy, JJaBIeHUe, TeMIepaTypa) Ul CO3aHHs
ONTHMAJIbHBIX YCIOBHUH MPOTEKaHUs XUMHUUYECKUX npoueccoB. [Ipuninun JlelllaTenbe

OK 01
OK 02

IIpakTHYecKHe 3aHATHA

Pemenne mpakTUKO-OPUEHTHUPOBAHHBIX 3a/laHUN Ha aHamu3 (HAKTOPOB, BIMSIONINX Ha H3MEHEHHE
CKOPOCTH XMMHUYECKON peaKIuu, B T.4. C MO3HUIUI IKOJIOTHUECKH 11eTIeCO00pa3HOro MOBEACHUS B OBITY
U TPYJOBOM I€ATEIbHOCTH B LEJSX COXPAHEHUS CBOETO 3J0POBbS U OKPYIKAIOIIEH MPUPOTHOM Cpeibl.
Pemenne mpakTUKO-OPHEHTUPOBAHHBIX 3aJaHUil Ha mnpuMmeHeHue mnpuHiuna Jle-lllarense s
HaxOXXJICHUS HaIpaBJICHUS CMEIIEHUS pPaBHOBECHUS XUMHUYECKOHW pEakiMuu W aHaimu3 (HaKTOpOB,
BJIMSAIONINX Ha CMEUIEHUE XUMHUYECKOTO PABHOBECHSI

OK 01
OK 02

Pa3zneun 6.

PacTBOpBI
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Tema 6.1. OcHoBHOe coJep:KkaHue OK 01
TTonsTue o Teoperuueckoe o0y4eHue OK 02
pactBopax PactBopenne kak ¢usnko-xumuueckuii mporecc. PactBopsl. CriocoObl MPUTOTOBICHHSI PAacTBOPOB. OK 07

PactBopumocTh. MaccoBast 10oasi pacTBOpeHHOro BemiecTBa. CMbICT TMOKa3arens IMPeAesbHO

JOIyCTUMON KOHILIEHTPAIMH U €T0 UCTIOIH30BaHUE B OLIEHKE IKOJIOTHUECKOM Oe30MacCHOCTH.

[IpaBuia sKONOrMYECKH Leaecoo0pa3HOro MOBEAEHUS B OBITY M TPYJOBOW JESATENBHOCTH B IIENSAX

COXpPAaHEHUSI CBOETO 3J0POBbS M OKPYKAIOLIEH NPUPOIHON CPEJbl; OMACHOCTh BO3JACHCTBUS HA JKUBBIE

OpraHU3MBbI OTPE/ICIICHHBIX BEIIECTB.

Pemenue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJlaHUN HA PacTBOPBL, UCIIOJIb3YyEMbIE B OBITOBOM U

MIPOU3BOJICTBEHHOMN JESTEILHOCTH YeJIOBEKa
Tema 6.2. OcHoOBHOE coiep:KaHue OK 01
Hccnenosanue | yagoparopubie 3ansirus OK 02
CBOUCTB JIaboparopHas pabota «IIpuroroBneHue pacTBOPOB». OK 04
PactBopos [TpuroToBiieHHE PacTBOPOB 3aJaHHOM (MaccOBOM, %) KOHICHTpAIMH (C IPAKTHKO-OPUEHTHPOBAHHBIMH

BOIPOCAMH) U OIIpEJIeIEHUE CPeJIbl BOJHBIX PACTBOPOB.

Pemenue 3ana4 Ha IPUTrOTOBJIEHUE PACTBOPOB
IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHMe (coAepKaHue MPUKJIATHOT0 MOAYJIA)
Paznea 7. Xumus B ObITY ¥ IPOU3BOACTBEHHOI /1esiTeIbHOCTH YeJIOBeKa OK 01
Xumus B ObITY U |OcHOBHOE CO/lepKAHMeE OK 02
NPOM3BO/ICTBCHHON [Tegneriueckoe 00yuenne OK 04
?IZEZZE?;OCTH Hogelimme 1ocTHXeHUs: XUMUYECKONH HAYKH U XUMHUYECKOW TeXHOJIOTUHU. Poib XuMuu B obecrieueHnn OK 07

HKOJIOTMUYECKOH, SJHEPTeTUYEeCKON U MUIIeBOW 0€30MacHOCTH, pa3BUTUM MeTUIMHBL. [IpaBuiia nmoucka u
aHaJIM3a XUMHMYECKOW HH(OpManuM U3 pa3IMYHbIX UCTOYHHUKOB (Hay4Has U yueOHO-Hay4Has
JUTEpaTypa, CpeJICTBa MacCoBOM nHpopmanuu, cetb MHTEpHET)

IIpakTHYecKHe 3aHATHA

Ilouck m aHain3 KEHCOB O MPUMEHEHWM XHUMHMYECKHX BEIIECTB M TEXHOJOTHH C ydeToMm Oynyuien
npodeccnoHalbHOM ~ AEATEIBPHOCTH MO  TeMaM:  BaKHEWIIHME  CTPOUTENbHbIE  MaTepuabl,
KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KepamMHKa, MaTepuallbl I JJIEKTPOHHUKH,
HAaHOMAaTepHaJIbl, TEKCTWIbHBIC BOJIOKHA, WMCTOYHUKH DJHEPIrUU, OPraHUYECKUE U MHUHEPAIbHBIE
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yIoOpeHus, IeKapCTBEHHBIC BEIIECTBA, OBITOBASI XUMUSI.
3amura:[IpencraBienne pe3yabTaTOB PEMICHUS KeWCOB B JOpME MUHH-IOKIIAA ¢ IPe3CHTAIUCH

IIpomeskyToOUHAs aTTeCcTAIMSA 10 JUCHHUILVIUHE (324eT)

Bcero

68
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3. YCJIOBUS PEAJIU3ALIMU ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOI
JUCHUIINHBI

3.1. TpeboBanusi K MUHUMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY
ol0ecrnie4eHUI0

Jns peanuzanuu OporpamMmbl AUCHUILTUHBI JODKHBI OBITH MPETyCMOTPEHBI CIEAYIOIINe
CHeluajgbHbIe TIOMEIICHUs: Y4YeOHBIM KaOWHET XHMHU W/WIUM  y4eOHOH XUMHUYECKOU
1ab0paTOpHH.

ObopynoBanne y4eOHOTO KaOWHeTa (HArJIsAIHBIC MOCOOUS): HAOOPHI MIAPOCTEPIKHEBBIX
MOJIETIEN MOJIEKYJ, MOJENHU KPUCTAUIMYECKMX PELIETOK, KOJUIEKIIMM IPOCTBIX U CIIOXKHBIX
BEIIECTB W/WIM KOJUICKIIMM IOJIMMEPOB; KOJUIEKLIMS TOPHBIX HOPOJ M MHUHEpAIOB, Tabiuia
Meneneesa.

TexHnuyeckue cpeacTBa 00y4eHUs: KOMIBIOTEP C YCTPOHCTBAMUBOCIIPOU3BEICHNUS 3BYKA,
MYJIbTUMEINA-TIPOCKTOP C HIKPAHOM, MYJIbTUMEAUNHAS JOCKA.

ObopynoBanue nabopaTopud u pabOUYUX MECT JabOpaTOpPUH: MEH3YPKH, IHUIETKU-

KareJbHUIbl, TEPMOMETPBI, MUKPOCKOII, JIYIbl, IPEIMETHbIE U TOKPOBHBIE CTEKIIA, MIIAHIIETHI
JUISL KameJbHBIX pPeakiui, (QMIbTpoBaIbHAS OyMara, MPOMBIBAJKH, CTEKIISIHHBIE MPOOHPKH,
pe3uHOBBIE TPOOKH, (HOHAPUKH, HAOOP PEAKTUBOB, CTEKJISHHBIC TIAJIOYKW, IITATUBBI IS
npoOMpOK;  MEpHBIE  IWJIUHIPHI, BOPOHKH  CTEKJISHHBIE,  BOPOHKH  JICIIUTEIIbHBIC
s apudeckue (50-
100 mu1), ctynku ¢ mecTukoM, ¢apdopoBble YalIKH, MUHIETHI, (GUIBTPHI OyMakHbIEe, BaTa,
Mapiis, 4YacoBble CTEKJIa, JJIEKTPOIUIUTKU, J1aOOpaTOpHbIE INTATHBBI, CHUPTOBBIE TOPENKH,
CIHMYKHU, IpUOOp AJS MOTy4YeHHUs ra3oB (WIM MPoOMpPKa ¢ ra300TBOJHON TPyOKOH), nepxKaTeiu
I IPOOUPOK, CKIISTHKH IS XpaHEHHsI PEaKTHBOB, Pa3JaTOYHbIC JIOTKH; XUMHUYECKHAE CTaKaHBI
(50, 100 u 200 mun); mmaTenu; MUHUIETHI; TUTENIbHBIE UMb, CEKYHIOMEpPHI (TaliMepbl), MEPHBIE
npobupku (Ha 10-20 mu1) u mMepubie konObr (25, 50, 100 u 200 wmut), BoasiHas OaHs (WU
TEPMOCTAT), CTCKISHHBIC TAJOYKH; KOHWUYEeCKHe KoJObl s TutpoBanus (50 m 100 wmur);
WHIUKATOPHBIE TIOJOCKH M ompeneineHuss pH U craHmapTHas WHIMKATOpHAs IIKaja;
YHHUBEpCAJIbHBIN MHAMKATOP; nuneTku Ha 1, 10, 50 mu (nam no3aropsl Ha 1, 5 u 10 M), 6ropeTku
JUIS TUTPOBaHUS, MeauIMHCKHe mmpuisl Ha 100—-150 mi, nabopaTtopHble W/WIH aHATUTUYECKUE
Bechl, pH-MeTpbl, cymmnbHbIN mKad, u ap. 1adbopaTopHoe 000py10BaHHE.

3.2. Nudopmaunuonnoe odecrneyenue o0yyenus. [lepeyeHb pekoMeHyeMbIXy4eOHbIX
usaanuii, UuTepHer-pecypcoB, 10NMOJHUTEILHON JTUTEPATYPHI

OcHOBHas auTeparypa:

Ne /1 | UcTouHuK

1 Pymsutuc, I'. E. Xumusa : 0azoBblii ypoBeHb : yuebuuk / I'. E. Pymsutuc, ®. TI.
denpaman. — 2-e u3., crep. — Mocksa : [Ipocsemenue, 2025. — 336 ¢. — ISBN 978-
5-09-121347-8. — TekcT : 27eKTpOHHBIN // JIaHb : 371€eKTPOHHO-0MOIMOTeYHAas cCHCTEMA.
— URL: https://e.lanbook.com/book/473036 (mara obpamenus: 19.05.2025).

2 Paneukuii, A. M. Xumus : 6a30BbIil ypOBEHb : TPEHUPOBOUHBIE U IPOBEPOUHBIE PAOOTHI :
yuebHoe mocobue / A. M. Paneukuit. — 2-e u3z., crep. — Mocksa : IIpocsenienue,
2025. — 79 c¢. — ISBN 978-5-09-121348-5. — Tekct : snektpoHHBIA // JlaHb

ANEKTPOHHO-O0MOMMoTeuHast cucrema. — URL: (mara oopamenus: 11.03.2026).

3 ["abpuensn, O. C. Xumus : 10-i knacc : 6a30BbIil ypoBeHb : yuebnuk / O. C. I'abpuensH,

30



U. T'. Octpoymos, C. A. CrnagkoB. — 7-e u3n., crep. — Mocksa : IIpocsemenue, 2025.
— 128 ¢. — ISBN 978-5-09-120190-1. — TekcT : anexkTpoHHbI // JIaHb : 3JE€KTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/473033 (mata oOparmieHus:
11.03.2026)

JlononHuTENpHAS JIUTEPATYpA:

Ne i/t

HcTounuk

1

I'munka, H. JI. O6mas xumust. [IpakTukyM : y9eOHUK I CpeTHero mpodeccnoHalbHOTO
obpazoBanus / H. JI. I'muuka ; mox pemaknuein B. A. Tlomkora, A. B. babkosa, O. B.
HecrepoBoit. — MockBa : MW3nmarensctBo FOpaiitr, 2026. — 248 c¢. —
(ITpodeccuonanvuoe obpazoBanme). — ISBN 978-5-534-17503-5. — Tekcer
anekTpoHHeld  //  OOpazoBarenbHass minatdopma  IOpaiit  [caiit]. —  URL:
https://www.urait.ru/bcode/583971 (nara obpamenus: 11.03.2026)

[IlepbakoB, B. B. Heopranudeckast xumusi. Bonpocs! u 3a1aun : y4eOHHK TSI CPETHETO
npodeccuonansHoro oopazosanus / B. B. Illep6akos, A. A. ®upep, H. H. bap6otnna. —

2-¢ u3n., ucnp. U jpom. — MockBa : MsmarensctBo HOpaiit, 2026. — 107 c. —
(ITpodeccuonanpuoe obpaszoBanmue). — ISBN 978-5-534-09133-5. — Tekcer
anekTpoHHeld  //  OOpazoBarenpHass minatdopma  FOpaiit  [caiit]. —  URL:

https://www.urait.ru/bcode/586122 (nara oopamenus: 11.03.2026).

[Tepuoanueckue n3ganus

Ne i/ | cTouHMK

1 EcrecTBeHHbIE M TEXHWYECKHWE HAyKH : Hayd. KypHan / rin. pea. A. S. XaBkuH. —
Mocksa : OOO "UznatensctBo "CnyTtHuk+", 2002 — .— Beixoaur 12 pa3 B roa. —
ISBN newatnoii Bepcun 1684 — 2626. — TeKCT : HEMOCPEICTBEHHBIH.

2 [Tpupona: Hayu.-nmomy:. xkypHan / yupeaurenu : PAH; Hayunslil 1 u3natensckuii HeHTp

"Hayxa" PAH. — Mocksa : Hayunslii u usnarensckuii nentp "Hayka" PAH, 1912 — —
Beixogur 12 pa3 B roa. — ISBN mneuatHoii Bepcuum 0032-874X. — Tekct
HEIOCPECTBEHHBIN.
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHHMSI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHBI
KoHTpons U oOlleHKa pe3ysibTaToB OOYYEHHs OCYLIECTBISIETCS IpEnojaBaTeleM B

npouecce MpoBCACHUA IMPAKTHICCKUX 3aHATHH I/IJ'Ia60paT0pHBIX pa60T, TECCTUPOBAHUA, a TAKKEC
06y‘laI-OH_II/IMI/IC${ HHAUBHUAYAJIbHBIX Ba,HaHPIfI, ITPOCKTOB,
Pe3y.]'IBTaTI)I 06y‘lCHI/I${ OonpeacIsIroT, 4YTO o6yqafoumeca JOJIDKHBI
ACMOHCTPHUPOBATHIIO 3aBCPIICHUN U3YUCHHUA AUCHUIIIIMHBI.

HUCCIIEIOBAHUH.
[MOHUMAThL H

BBITIOJTHCHHUS
3HATh,

st popMUpoBaHUs, KOHTPOJIS U OLEHKH PE3yJIbTaTOB OCBOCHHS y4eOHOW TUCUIUIUIMHBI
UCTOJIB3YETCSl CUCTEMA OLEHOYHBIX MEPOIPHUATUH, MPEICTABIISAIONIAs COO0M KOMILIEKC YUeOHBIX
MEpONPUSATHHA, COTJIACOBAHHBIX C pe3yJlbTaTaMH OOy4YEHHS W CPOPMYIHMPOBAHHBIX C YYETOM

®I'OC COO (mpeametnble pe3ynbTarhl o aucuuianie) u @I'OC CIIO.

Tunsl OIIECHOYHBIX
Ne | OK/MIK | Monyns/Paznen/Tema | PesynbraTr 0O0ydenus .
MEPOTPUATHHA
| | OcHOBHOE conepxaHue
1 p 1 dopmynuposath 6a3oBbie [KoHTposabHas padoTa
azgen 1.
MOHATHS U 3aKOHBI XUMuU |CTpoeHue BellecTBa U
Teopernueckre OCHOBBI
XUMHYECKHE peaKkiuu (1o
XUMHUHI
pazneny 1)
1.1 |OK 01 OcHoBHble xumnueckue |CocraBiarh xumuueckue |l. Tect «CtpoeHue aToMoB

IIOHATHA U 3aKOHBI,
CTPOCHUC aTOMOB
XUMHUYCCKHUX O3JICMCHTOB

(GhopMyIIbI COeMHEHHI B
COOTBETCTBHUU CO
CTENIEHBIO OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB,
WCXOJIS U3 BaJICHTHOCTH U
ANEKTPOOTPHULATETLHOCTH

XUMHYECKHX 3JIEMEHTOB U
IpPUPOJIa XUMHUYECKOM
CBSI3M».

2. 3aga4n Ha COCTaBJICHUE
XUMUYECKUX (HOPMYIT
JIBYXaTOMHBIX COCTMHECHUI
(oxcuaoB, cynbhuaos,
THJIPUJIOB U T.I1.).

3. 3aganus Ha
UCTIONb30BaHUE
XUMHUYECKOH CMBOJIUKA U
Ha3BaHUU COEAUHEHHI 110
HOMEHKJIaType
MEXTyHapOJIHOT'O COI03a
TEOPETUYECKON U
MPUKITIATHON XUMHUH U
TPUBUAIBHBIX HA3BAHUU IS
COCTaBIICHUS] XUMUYECKUX
dhopMyIT IBYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cylnb(QUI0B, TUAPHUIIOB U
T.I.) U IPYTUX
HEOPTaHHYECKUX
COEMHEHUI OTEJIbHBIX
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KJ1aCCOB

1.2

OK 01
OK 02

Ilepuoauueckuii 3aK0H U
[lepuoanueckas
CHCTEMa XMMHUYECKUX
snemenToB 1. U.
MenneneeBa, X CBA3b C
COBPEMEHHOM Teopuen
CTPOCHHUSI aTOMOB

XapakTepu3oBaTh
XUMHYECKHE IEMEHTHI B
COOTBETCTBHUH C UX
MI0JIO)KCHUEM B
MIEPUOUYECKON CUCTEME
XUMHUYCCKUX DJICMCHTOB
J.N. MenneneeBa

1. Tect «MeTamuueckue /
HeMeTaJlJIMYeCKHe
CBOICTBA,
3JIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XAMUYECKHUX DJIEMCHTOB B
COOTBETCTBUE C X
3JICKTPOHHBIM CTPOCHUEM U
IIOJIOKCHUEM B
MEPUOUYECKON CUCTEME
XHMHYECKHX 3JIEMEHTOB
J.1. MeHnaeneeBay.

2. IIpakTryeckue 3aaHus
Ha YCTAHOBJICHUE CBSI3U
MEXIy CTPOCHHEM aTOMOB
XAMUYECKHX DJIEMCHTOB U
MEePUOIUYECKUM
N3MEHEHHEM CBOMCTB
XAMHUYECKHUX DJIEMEHTOB U
UX COCIUHEHUI B
COOTBETCTBUH C
MOJIOKCHUEM
[Iepnonnueckoii cucreme.
3. IIpakTuko-
OPUEHTHPOBAHHBIE
TEOPETUUECKHE 3aJaHus Ha
XapaKTEepU3aLNI0
XHMUYECKHUX JIEMEHTOB:
«Metamnnuyeckue /
HEMETAIINYCCKHUE
CBOICTBA,
AJIEKTPOOTPHUIIATETHFHOCTD U
CPOJICTBO K AJIEKTPOHY
XAMUYECKHX DJIEMECHTOB B
COOTBETCTBHUE C X
3JIEKTPOHHBIM CTPOCHUEM U
IIOJIOXKCHUEM B
NIEPUOIUYECKON CUCTEME
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XUMHYECKHUX DIIEMEHTOB
J.1. MenneneeBay

1.3 [OK 01 Ctpoenue BellecTna | Pelienue 3aganuii Ha [IpakTyeckue 3a1aHus Ha
OK 04 U TIPUPOJa XUMHUYCCKOM |cocTaBlIeHNE FIEKTPOHHO- |ONpe/ieieHHe XMMUUECKOH
casu.  MHOroo0dpasue| g dymeckux hopmym AKTUBHOCTH BEILECTB B
petiects 3JIeMEHTOB 1—4 MepuoJ0B |3aBUCUMOCTH BHJIA
XMMHYECKOM CBSI3U U TUIIA
KPUCTAJUIMYECKOU peLIeTKU
1.4 |OK 01 Knaccugukanus, u|Pemenne npaktuueckux |1. Ilpaktnueckue 3aganus
OK 02 HOMCHKJIATypa 3a/IaHui 110 Ha onpe/elIeHUE
HEOPTaHHHYCCKUX KiaccupuKanuu, NPUHAUIEKHOCTH K KJIacCy
petects HOMEHKJIAType U HEOPraHUYECKUX BEILECTB.
xumudeckuM popmynam  |2. Tect «Kmaccsl
HEOPraHMYECKUX BEIIECTB |HEOPTaHUYECKUX BEIECTB
Pa3TUYHBIX KJIACCOB
Ha3BaHMsI BEILIECTB IO
MEXKTYHAPOIHON
(UIOITAK) nnu
TPUBHAIIBHON
HOMEHKJIAType U
cocrtaBieHHE POPMYIIBI
XUMHYECKHX BEIIECTB,
OIpeziesIeHNE
MIPUHAJIEKHOCTH K
KJIacCy.
1.5 |OK 01 Turmbl XUMHYecKHX | Xapakrepu3oBath THnbl  |[TucbMenHas pabora
OK 04 peaxiuii XUMHUYECKHUX PEAKLIUN «Tunsl XuMHUYECKHX
peaKuin»
1.6 |OK 01 Cxopocts xumuueckux|Pemenue  3amanmii  Ha|l. 3amaunm Ha cocTaBlieHUE
OK 02  |peakuuil. XHUMUYECKOC|ananus (GaKTOpPOB, | ypaBHEHHI PEaKIIMIi:
paBHOBECHE

BIIMAONINX Ha M3MCHCHHEC

CKOPOCTH XUMHYECKON
peaKkuuu. 3aBUCUMOCTh
CKOPOCTH XUMHYECKON
peakuuu OT TPUCYTCTBUS
Pemenue MIPAaKTUKO-
OPHUECHTHUPOBAHHBIX

3aJaHuid Ha TPUMEHECHHE
npuHiumna Jle-Ilatense.

— COCIMHCHUSI, 3aMCIIICHUS,
pasnoxeHusi, o0OMeHa,

— OKHUCIIUTEIHHO-
BOCCTaHOBUTEIIbHBIX
peakuuii ¢ UCTOIb30BaHHEM
METO/1a IEKTPOHHOTO
OanaHca.

2. 3a/1a4v Ha pacyeT MaccChl
BEIIECTBA WU 00BEMA
ra30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTRA,
Macce Wi 00bEMY OJIHOTO
U3 yYacTBYIOIINX B
peaKLy BELIECTB; PACUETHI
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Macchl (00bEMa,
KOJINYECTBA BEIIECTBA)
IPOJIYKTOB PEAKIINH, CCITH
OJTHO U3 BEIIECTB HMEET

IpUMECH
1.7 |OK 01 PactBopHI, teopus|Paznuuath uctuHHbIe | 1. 3amaun Ha
OK 02 SJNCKTPOIUTUIECKOU pacTBOPBL. MIPUTOTOBJIEHUE PACTBOPOB.
Ox 04 Auccolanin n HOHHBIM }ccnenopats (usuko-|2. [pakTuko-
o0OMeH N
OKO07 XUMHUYECKHE CBOMCTBA|OPUEHTHPOBAHHBIE
HCTUHHBIX PaCTBOPOB. pacueTHbI€ 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJNIb3yeMbI€ B OBITOBOM U
MIPOU3BOJICTBEHHON
JESITeIbHOCTH YEJIOBEKA.
JlaGopaTtopHast pabota
“IIpuroroBieHue
pacTBOpOB
2 P 5 Hccnenosats crpoeHre | KonTpoJsbHasi padora
aznen 2. . o
cBOlcTBa HeopraHnueckux [CBoiCTBa HEOPraHUYECKUX
Heoprannueckas xumus
BELIECTB BELIECTB
2.1 [OK 01 DU3NKO-XUMUYECKHUE CocraBnenue ypaBHeHui|1l.3amanus Ha cocTaBiIeHUE
OK 02 CBOICTBa XUMHYCCKHX PEAKIHUH  C|ypaBHEHMI XMMHUUECKHX
OK 04  |HeopraHM4ecKux ydacTneMm  MPOCTBIX  H\neaknpii ¢ yyacTHeM
CJIO’KHBIX
BEIIECTB IPOCTBIX U CIOKHBIX

HEOPraHUYECKUX BEIECTB:
METAJJIOB M HEMETAJIOB;
OKCHJIOB METaJIJIOB,
HEMETAJIJIOB u
aM(}OTEpPHBIX DJIEMEHTOB;
HEOPraHWYECKHUX KHCIIOT,
OCHOBaHUM U aM(OTEPHBIX

TUAPOKCHUJIOB;
HEOPraHWYECKUX  COJIEH,
XapaKTEPU3YIOLINX ux
CBOICTBA.

Pacuértnl Macchl BeliecTBa
WM 00bEMa ra3oB 10
W3BECTHOMY KOJIUYECTBY
BEIIECTBA, MAacCe WIH
00BEMY OJTHOTO U3
YY4aCTBYIOIIUX B PEAKITUN
BENIECTB, PACYETHI MACCHI
(o0BéMa, KonmvecTBa
BELIECTBA) IPOJYKTOB
peaKkIuu, €ciii OJHO U3

HEOPraHUYECKUX BEILECTB:
OKCHJI0B METAJJIOB,
HEMETAJJIOB U aM(OTEPHBIX
JJIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUM M aM(OTEPHBIX
TH/IPOKCHJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEepU3yIOLINX UX
CBOWCTBA U CIIOCOOBI
MOJTyYEHUS.

2. IIpakTuko-
OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/laHus Ha
CBOMCTBA U MOJIyYEHUE
HEOPraHMYECKUX BEIECTB
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BCIICCTB UMCCT IPUMECH.

2.2 |OK 01 Wnentuduxamms Wnentudukanus 1. 3ananus Ha
OK 02 HEOPraHUYECKUX HEOPraHMYECKUX BEIIECTB |paclioO3HOBAaHUSHEOpPraruiec
OK 04 BEIIECTB C HCIIOJIb30BaHUEM UX KHUX COEOUHEHUH.
(bU3UKO-XUMHUYECKUX 2. JJabopaTtopHnas pabota
CBOMCTB, XapaKTEPHBIX "Unentudukamnms
KaueCTBEHHBIX PEAKIUNA. |HEOPTraHMYECKUX BEIIeCTB"
HEOPraHUYECKHUX BEILECTB
g HccnenoBath ctpoenue u  |KoHTponbHas padoTa
cBOiicTBa oprannueckux |«CBolicTBa
BELIECTB HEOPTaHUYECKUX BEIIECTBY
Paznen 3
VYcraHaBiuBaTh
TeopeTnyeckre OCHOBBI
. 3aBHUCHMOCTH (DU3HKO-
OpraHUYECKON XUMUU .
XUMHYECKHX CBOMCTB
OpPraHMYECKUX BEIIECTB OT
CTPOEHHS MOJIEKYII
3.1 |OK 01 Knaccudukanus, Knaccudunuposars 1. 3aganus Ha cocTaBlieHUE
HOMEHKJIaTypa U HEOpraHUYEeCKue HA3BaHUI OpPraHUYECKHUX
CTpPOEHHE OPraHUYECKHX |BEIIECTBA B COOTBETCTBUHU |COCAMHEHMUIA O
BEIIECTB C UX CTPOCHUEM TPUBUAITBHOUN HITN
CocraBiieHre IOJMHBIX U |MEKIYHapOIHOM
COKpAIICHHBIX CHUCTEMAaTUYECKON
CTPYKTYPHBIX (hOpMYJT HOMEHKJIAType.
OpPraHMYECKUX BEIIeCTB  |2. 3a7aHus Ha COCTAaBIICHUE
OTJICITbHBIX KJIACCOB, MOJIHBIX U COKPAIICHHBIX
WCIIONIB3YS UX HAa3BaHUs  |CTPYKTYPHBIX (hOpMyI
M0 CUCTEMaTH4eCKON U OpPTaHUYECKUX BEIECTB
TPUBHATBHOM OTJIEIbHBIX KJIACCOB.
HoMmeHknarype Pacuerst  |3. 3amaun Ha onpezaeneHue
npocreien Gopmyibl npocTeimen GopMyIibl
OpPraHUYECKON MOJIEKYJIbI, |OPraHUYECKON MOJIEKYJIbI,
HCXOJS U3 DJIIEMEHTHOTO  |UCXOAS U3 DJIEMEHTHOIO
cocraBa (B %) cocrasa (B %)
4 Paszen 4. HCCiIGI[OBElTB CTpPOEHHUE U
TR T CBOICTBa yIJIEBOIOPOIOB
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4.1 |OK 01 dusuko-xuMuYecKue MoaenupoBanue moisiekyn |1. 3aganus Ha COCTaBIICHUE
Ox 02 CBOMCTBaA 1 XUMHYECKUX MoOJeeH 3TaHa, dTUJICHA,
OK 04 YIJIEBOAOPOIOB MpEeBpAILICHU I aleTencHa "
[K... YTJIEBOJIOPOIOB rajlareHOpOU3BO/IHBIX.
4.2 |OK 02 CBolicTBa OpraHMYECKUX | Y CTAHABIINBATh 1. 3ajaHus Ha cOCTaBICHUE
OK 04 COCMHEHU I 3aBUCUMOCTH (PU3HKO- YpaBHEHUN XUMHUUYECKUX
XUMHYECKHX CBOMCTB peakuuii ¢ yyactueM
OpPraHMYECKUX BEILECTB OT [OPTaHUYECKUX BEIECTB Ha
CTPOECHHS MOJIEKYII OCHOBaHUU UX COCTaBa U
CTpOEHHUSI.
2. 3ajaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peaKuuit,
WLTIOCTPUPYIOIINX
XMMHYECKHE CBOMCTBA C
y4eTOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX
pEaKIUil U TeHETUYECKOU
CBSI3M OPraHUYECKHUX
BEIIECTB Pa3HbIX KIIACCOB.
3. PacuerHble 3a1auu 1o
YPAaBHEHUSIM PEaKIHii C
Y4aCTHEM OPTaHMYECKUX
BEIIECTB.
4. JTaboparopHas paboTa
“IIpeBpamieHust
OpPTraHUYECKUX BEIIECTB MPHU
HarpeBaHuu"
5 Pasyen 5. XapakTepru3oBaTh
BIIUSTHUE PA3IUYHbBIX
Kucaoponocoaep:kamu
(hakTOpOB HA paBHOBECHE
e OpraHuvecKue
U CKOPOCTh XUMHUYECKHX
COCJUHEHHUSA .
peakuui
5.1 |OK 01 Cnuptsl. PeHo. XapakTepu3oBaTh CBOMCBA | Y CTHBIN OIIPOC.
OK 07 CUPTOB U QeHosoB, ux  |[loaroroBka qOKIAA0B O

¢buznonornueckoe
JIeiicTBUE Ha OPraHU3M
YeJI0BEKa.

TOKCUYHOCTH CITUPTOB H
denomna.
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5.2 |OK 01 AJBIeruabl. HccnenoBath Xxumudeckue | Y CTHBIN Ommpoc.
OK 02 KapOoHOBBIE KHCIIOTBL. CBOMCTBa, kauecTBeHHBIEC |[loaroroBka mokiiagoB
OK 04 Crosxuble spupsr PEaKLUH, COCOOBI (U3UKO-XUMHYECKHX
MOJIy4Y€HHUS U IPUMEHEHUS |CBOMCTBAX CIIUPTOB,
aJbICTU/IOB, KAPOOHOBBIX |AJIbJACTU/IOB U CIIOXKHBIX
KHUCJIOT U CJIOXKHBIX 3¢upoB.
3¢ upoB.
5.3 [OK 01 YrieBoibt UccnepoBats xumuueckue | Y CTHBIN orpoc.
OK 02 CBOMCTBA, KauecTBeHHBIE |IloATroTOBKA MOKIa0B
Ox 04 peaxiuu, crocoOsbl (U3UKO-XMMUYECKIX
MOJIyYE€HHUS U IPUMEHEHUS |CBOMCTBAX YIJIEBOJOB U UX
YTJIEBOJIOB. MPUMEHEHUU.
5.4 |OK 01 DU3UKO-XUMUYECKHUE YMeHue cocTaBiisITh [IpakTuueckas pabora.
OK 02 CBOMCTBaA Ha3BaHUS «HomeHnknatypa
OK 04  [KMCIIOPOJIOCONEPHKAIIMX |k yreronoiconepikaIIiX KHUCIIOPOIOCOAEPIKAIIINX
OpraHH4ECKHX R —, OpraHH4eCKuX
COEIMHEHU N . COCTUHEHUI.
MEAKAyHApOHOH JlabopaTopHas pabora
HOMCHKIJIATYPC U 3HAHUC | (X imudecKue CBOlCTBa
TPUBHAIIBHOM CIIUPTOB M YKCYCHOM
HOMCHKJIATYPHI. KHUCTIOTBI.

6 Uccnenosats xumudeckue |KontponbHas pabota
Paznen 6. CBOICTBa, kKauecTBeHHbIe |CTpYyKTypa U CBOICTBa
A3oTcoaepxaniue peaxiuu, crocoOsbl OpraHMYECKUX BEIIECTB (110
OpraHMYecKue MOJTYYEHHsI U IPUMEHEHUS (pa3ienam 3-7)
cOeJUHEeHHU S a30TCO/IepPKAIIIX

COECIUHEHU.
6.1 [OK 01 AMWHBI. HccnenoBats XxuMHuuecKkue |Y CTHBIN OITPOC.
OK 02 AMHUHOKHCIIOTHI. CBOMCTBA, KauecTBeHHBIE |IloAroTOBKA HOKIad0B
OK 04  |benxu peakIuu, crocoobl (pU3UKO-XMMUYIECKUX
MOJIy4EHHUS U IPUMEHEHUS |CBOMCTBAX YIJIEBOJOB U UX
AMUHOKHCIIOT U OENIKOB.  |IPUMEHEHUH.
JlaGopaTtopHnast pabota
«CBoricTBa
a30TOCO/IEPIKALINX
OpTaHUYECKHUX
COCIMHEHUIN.
7 |OKO01 Paznen 7. OCHOBHBIE TIOHSTHS [IpakTrueckas pabora.
O BbICOKOMO/IEKYJISIPHBI |XUMUU «Cunres, aHaJIn3 u
€ CoeMHeHuUsI BBICOKOMOIIEKY/IApHEIX | K1ACCHpKalys
COCITHHEHETH: MOHOMED, BBICOKOMOJICKYIAPHBIX
COETMHEHUI»

MOJIUMEP, CTPYKTYPHOE
3BEHO, CTCIICHb
TTOJTMMEPH3AITAHN, CPEITHSIS

KonTponpHas pabora
CTpyKTypa U CBOMCTBA
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MOJIEKYJIIpHAs Macca.
OCHOBHBIE METOJIEI
CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCIUHECHHUI —
MOoJIMMEpU3aUs U
MOJIMKOHIEHCAIIH.

OpraHUYECKUX BEHIeCTB (110
paszaenam 3-7)

IIpodeccnonaibHO OpEHTHPOBAHHOE COJEeP:KAHUE (COAEePKAHUE TPUKJIATHOTO MOIYJIs)

Pazmgen 8. Xumus B

OueHnBaTh MOCIEACTBU

3amuTa Kelca (C ydeToMm

ObITY U OBITOBOM U Oymymen
NPOM3BOACTBEHHOI HPOM3BOICTBEHHOM pOheCCHOHANBHOI
JeATeJIbHOCTH JeITEIbHOCTH YeJIOBEKA C AeATELHOCTH)
geJIoBeKa MO3UIIMI SKOJIOTrHIeCKOM
0€e30IaCHOCTH
8.1 |OK 01 XUMHAYECKHE OueHuBaTh NOCIEACTBUA |Pelienne Kekc-3amay 110
OK 02 TEXHOJIOTHH OBITOBOM M TEMaM.: NHIICBBIC
OK 04 B TTOBCETHEBHOI HPOU3BOICTBEHHOM HIPOMYKTBI, OCHOBEI
OK 07 ¥ Ipo()ECCUOHATIBHONW | ACSITEIbHOCTH YEJIOBEKA C p aHHOI;IaJH’HOFO TIUTaHHA,
N . |BakHeWIINE CTPOUTEIIbHBIC
IIK ... JIeATENLHOCTH YENIOBEKA |TIO3UIMHI IKONOTHIECKOH | - KOHCTDYKIHOHHBIE
0€30MacHOCTH MaTepuasL,
CEIIbCKOXO03ICTBEHHOE
MIPOU3BOJICTBO, KpacKH,
CTEKIJIO, KepaMHKa,
MaTepuabl IS
SJIEKTPOHUKH,
HaHOMAaTEPHAIIbI,
TEKCTUJILHBIE BOJIOKHA,
HCTOYHUKHU SHEPrHH,
OpTraHUYECKUE H
MUHEpaIbHbIe YI00peHHUs,
JIEKapCTBEHHBIE 51
KOCMETHUYECKHE Mpenaparsl,
ObITOBast XUMUS,
MaTepuabl nu3
UCKYCCTBEHHBIX 51
CHHTETHYCCKHMX BOJIOKOH.
Ne | OK/TIK | Mopyns/Paznen/Tema Pesynbrar oOydyeHus st OeHOTHEL

MEPONPHUITHI
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TEOPETUUYECKOMN U MPUKIIATHOU
XMUMHU ¥ TPUBHAIBHBIX
HA3BaHUI JJIICOCTABIICHUS
XUMHUYECKHUX (HOPMYIT
JIBYXaTOMHBIX
COCIMHEHUH (OKCHIIOB,
CyIb(UI0B, THAPHIIOB U
T.I1.) ¥ IPYTUX
HEOPraHMYECKUX
COCIMHEHUH OTIEIIbHBIX
KJIaCCOB

1.2

OK 01
OK 02

Ileproanueckuii 3aK0H
urabnuna J{. 1.
MenneneeBa

XapakTeprus3oBaTh
XUMHWYCCKHUEC DJICMCHTHI B
COOTBETCTBUU C UX
MOJIO)KEHHUEM B
NEePUOANYECKON crcTeMe
XUMHUYECKUX 3JIEMEHTOB
J.N. Menneneena

1. Tect «Meramnuueckue /
HEMeTalIndecKHue CBOMCTBA,
3JIEKTPOOTPHULIATEIIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMUYECKHUX DJIEMEHTOB B
COOTBETCTBHUE C X
3JIEKTPOHHBIM CTPOCHUEM U
MTOJI0KECHUEM B
IIEPUOIUYECKON CUCTEME
XUMHUYECKUX 3JieMeHToB [[. 1.
Menneneesay.

2. IlpakTideckre 3aJaHusIHA
YCTaHOBJICHHUE CBSI3H MEXY
CTPOEHUEM aTOMOB
XAMUYECKHX DJIEMCHTOB U
MEePUOIUYECKIUM U3MEHEHHEM
CBOMCTB XMMHYCCKUX
3JIEMEHTOB MUX COEIUHEHUI
B COOTBETCTBUH C
MOJI0KEHUEM
[Iepuonnueckoii cucreMe.

3. [lpaktuko-
OPUEHTHPOBAHHBIE
TEOPETHYECKHE 3aaHus Ha
XapaKTEPU3ANUI0 XUMHYECKUX
3JIEMEHTOB:
«Metamnnueckue /
HEMETAIINYCCKHUE

CBOICTBA,
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar oOydyeHus

THIIBI OLIEHOYHEBIX
MEpONPUATHI

ANEKTPOOTPHULATEIBLHOCTD U
CPOJCTBO K JIEKTPOHY
XMUMUYECKHX JIEMEHTOB B
COOTBETCTBHE C MX
3JIEKTPOHHBIM CTPOEHUEM U
HIOJIOKEHHUEM B
IIEPUOIUYECKON CUCTEME
XUMHNYCCKHUX I3JICMCHTOB
J.N. MenneneeBa»

Paznen 2. Xumuueckue
peakuuu

XapakTepu3oBaTh TUIIbI
XAMHUYECKHX PEeaKni

KonrtponsHas pabora
«CTtpoeHue BelecTa u
XUMHUYECKHE PEaKIHm

2.1

OK 01
OK 04

Tunel XUMHUYECKHX
peaxkiun

CocTaBisATh peakuu
COCTMHCHUS, Pa3JI0KCHHUSI,
oOMeHa, 3aMelIeHHUS,
OKHCIIMTEIIBHO-
BOCCTAaHOBHUTEIIbHBIC
peakiumn

1. 3amauu Ha cocTaBIECHUE
YpaBHEHUI peaKIuii:

— COeUHEHNS, 3aMEIEHN,
paznoxkeHusi, 0OMeHa;

— OKHCJIUTEIIBHO-
BOCCTAHOBHTEJILHBIX
peaKkuuii ¢ UCMOJIb30BaHUEM
METO/a PJIEKTPOHHOTO
OanaHca.

2. 3agauM Ha pacyeT Macchl
BEIllECTBA WK 00BEMaA
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIIECTBA,
Macce Ui 00bEMY OJTHOTO
W3 YYaCTBYIOIIUX B
peaKuuy BEIIECTB; PACYETHI
Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
MPOJIYKTOB PEaKIIUU, €CIU
OJHO U3 BEIICCTB UMECT
puMecHu

2.2

DNEeKTPOTUTHYECKAS
JIUCCOLIMALIASA U HOHHBII
o0MeH

CocTaBnsTh ypaBHEHUS
XUMHYECKHUX PEaKInu
HOHHOT0 oOMeHa ¢
y4acTueM
HeOpFaHI/I‘-IeCKI/IX BCIIIECTB

1. 3agaHus HA COCTaBIICHHE
MOJIEKYJISIPHBIX 1 HOHHBIX
peaKkuuii ¢ yyacTuem
KHCJIOT, OCHOBAHHI U
COJIEH, YCTAaHOBJIEHUE
HW3MEHEHHS KUCIIOTHOCTH
Cpelibl

2. JJTabopartopHnas pabota
"THUNBI XUMHUYECKUX
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar oOydyeHus

Tune! OIIEHOYHBIX
MEpONPUATHI

peakumit"

Paznen 3. Ctpoenne u
CBOICTBA
HEOPTraHUYECKUX
BEIIIECTB

HccenenoBars cTpoeHue u
CBOMCTBA HEOPTAaHUYECKUX
BEILIECTB

KonrponsHas pabora
«CBoricTBa
HEOPraHUYECKUX BELIECTB

3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa 1
CTPOCHHE
HEOPraHMYECKUX
BEILIECTB

Knaccudumnuposats
HEOpraHUYEeCKUe
BEIIECTBA B COOTBETCTBUHU
C UX CTPOEHUEM

1. Tect «Homenknarypa u
Ha3BaHHME HEOPTaHUUECKUX
BELIECTB UCXOJIS U3 UX
XUMHYECKON (POPMYJIBbI WIIH
COCTABJICHHE XUMHUYECKOU
(bopMyIIBI HCXOIS U3
Ha3BaHMSI BEIIECTBA TI0
MEKIYHAPOAHON WU
TPUBHAIIBHOU
HOMEHKJIAType».

2. 3ajiaym Ha pacuer
MaccoBOH 70711 (Macchl)
XUMHYECKOTO 3JIEMEHTa
(coenuHeHuUsT) B MOJIEKYJIe
(cmecnm).

3. [IpakTudeckue 3aaHus
o KJaccu(uKaIu,
HOMEHKJIAType U
XUMHYECKUM (hopmynam
HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KIIACCOB.

4. pakTuyeckue 3aaHus
Ha OIpe/iesieHNe
XUMHYECKON aKTHBHOCTH
BEIIECTB B 3aBUCUMOCTH
BUJIa XUMUYECKOU CBS3H U
THUTA KPUCTAJUTHYECKOMN
peueTKu

3.2

OK 01
OK 02

DU3UKO-XUMHUYECKHUE
CBOICTBa
HCOpFaHI/I‘-IeCKI/IX
BCIIIECTB

YcranaBauBaTh
3aBHUCHUMOCTH (PU3HUKO-
XUMHUYECKUX CBOMCTB
HEOPTraHWYECKHUX BEIIECTB
OT CTPOEHUSI aTOMOB 1
MOJIEKYJI, a TAaK)Ke TUTIA
KPUCTAJUTMUECKOU
peleTKu

1. Tect «OcobennocTu
XHMHYECKHUX CBOHCTB
OKCHJIOB, KHCJIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUIPOKCHUJIOB U COJIEN».

2. 3a7aHNs Ha COCTABIIEHUE
ypaBHEHUN XUMHUYECKUX
peakuuil ¢ yyacTueM
MPOCTHIX U CIOKHBIX
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar oOydyeHus

THIIBI OLIEHOYHEBIX
MEpONPUATHI

HEOpPraHUYECKUX BEILECTB:
OKCHJIOB METAJIJIOB,
HEMETAJJIOB U aM(DOTEPHBIX
3JIEMEHTOB;
HEOPraHU4YeCKNX KUCIIOT,
OCHOBaHUM 1 aMOTEPHBIX
TUJIPOKCH/IOB,
HEOPraHUYECKUX COJIEH,
XapaKTepU3YyIOIINX UX
CBOMCTBA U CIIOCOOBI

MOy YEHHUSI.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/IaHus HA
CBOMCTBA U IIOJIyYCHHUE
HEOpPraHMYECKUX BEILECTB

3.3

OK 01
OK 02
OK 04

Wnerrudukamnms
HEOPTaHUYECKUX
BEIIECTB

Uccnenosatn
KA4CCTBCHHBIC peaKLII/II/I
HeopraHqucxnx BCIIICCTB

1. IIpakTuko-
OPUEHTUPOBAHHBIC 3aaHUS
10 COCTABJICHUIO
XUMHUYECKUX PEaKIUi ¢
y4acTHEM HEOPraHUYECKUX
BEILIECTB, UCIOJIb3yEMBIX
JUTS UX UJIEHTU(DUKALINY.
2.JIaGoparopnas padoTa:
“Unentuduxanus
HEOPTraHUYECKHUX BEIIECTB

Paznen 4. Ctpoenue u
CBOMCTBA OPraHUYECKUX
BELIECCTB

Uccnenosats cTpoeHue u
CBOMCTBA OPTaHUYECKUX
BEIIIECTB

KonTponbhas padota
«CTpoeHue U CBOWCTBA
OpPTraHUYECKUX BEIIECCTBY

4.1

OK 01

Knaccudukanus,
CTPOCHUE H
HOMEHKJIaTypa
OpPTaHHYECKUX BEIIECTB

Knaccudunuposats
OpraHN4Y€CKUC BCIICCTBA B
COOTBETCTBHH C UX
CTPOEHHEM

1. 3amanus Ha cocTaBlIeHUE
Ha3BaHUN OPraHUYECKHUX
COCIMHCHHI I10
TPUBUAIILHON WIIH
MEKTYHapOIHOMN
CHCTEMaTHISCKOU
HOMEHKJIAType.

2. 3a7aHNs Ha COCTABIIEHUE
MTOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyT
OpraHUYeCKUX BEIIECTB
OTJEIBHBIX KIIACCOB.

3. 3agaun Ha ompeeNeHne
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar oOydyeHus

THIIBI OLIEHOYHEBIX
MEpONPUATHI

npocTtennien GopmMyIibl
OpraHU4eCKON MOJIEKYJIBI,
UCXOJ1 U3 DJIEMEHTHOTO
cocraBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COeIMHEHUN

YcranaBauBaTh
3aBUCUMOCTH (PH3HKO-
XUMHYECKNX CBOMCTB
OpPraHUYECKHUX BEIIECTB OT
CTPOEHHUSI MOJIEKYJI

1. 3aganus Ha cocTaBIICHUE
ypaBHEHUN XUMHUYECKUX
peakuui ¢ yyacTuem
OpraHUYECKUX BEIIECTB Ha
OCHOBAHHM UX COCTaBa U
CTPOCHHUS.

2. 3aaHus Ha COCTaBIIEHUE
YpaBHEHUN XUMHUYECKUX
peaKuuid,
WJLTIOCTPUPYIOLIUX
XHMHUYECKHE CBOMCTBA C
Y4ETOM MEXaHHU3MOB
MPOTEKAHUS JTAHHBIX
peaKuuii ¥ TeHETUYECKOU
CBSI3U OPTraHUYECKUX
BEIIIECTB Pa3HbBIX KJIACCOB.
3. PacueTHkble 3amaun 1mo
YPaBHEHUSIM PEaKIUii C
y4acTHEM OpTraHMYeCKHUX
BECIIECTB.

4. Jlaboparopnas pabota
“IIpeBparenus
OpPTraHUYECKUX BEIIECTB MPH
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04

Unentuduxamms
OpTaHHYECKUX BEIIECTB,
UX 3HAYCHUE U
MIPUMEHEHHE B OBITOBOM
Y TIPOU3BOACTBEHHOM
JIeITEIIbHOCTH YEJIOBEKA

Hccnenosath
KaueCTBEHHbIE PEaKLIUU
OpraHUYECKUX
COE€IUHEHMUH OTIENBLHBIX
KJIaCCOB

1.IIpakTuko-
OpPUEHTUPOBAHHBIE 3aJaHUS
10 COCTABJICHUIO
XUMHUYECKHUX PEAKLIUN C
y4acTUEM OPraHUYECKUX
BELIECTB, B T.4.
MCIOJIb3YEMBIX JJISl UX
UAeHTU(PUKAIY B OBITY U
IIPOMBIIIJIEHHOCTH.
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THIIBI OLIEHOYHEBIX

No | OK/IIK | Monyns/Paznen/Tema Pesynbrar oOydyeHus .
MEpPONPUITHIA
2.Jlaboparopnas pabota:
“Unentuduxamms
OpPraHUYECKUX COCAUHEHUN
OTAELHBIX KJIaCCOB”’
5 Paznen 5. XapakTepHu30BaTh
Kunernueckue n BIIUSTHUE PA3IMYHBIX
TEPMOJIMHAMUYECKHUE (akTOpOB Ha paBHOBECHE
3aKOHOMEPHOCTHU U CKOPOCTh XUMHUUYECKHUX
MIPOTEKAHUs peaxuuit
XUMUYECKHX PEAKIUN
5 |OKO01 CKopoCTh XMMHYECKHX | XapaKTepu30BaTh [TpaxTuko-
OK 02 peakuuii. XMMUYECKOE |BIMAHUE KOHLIEHTPAUMU |OPUEHTUPOBAHHBIE
paBHOBeCHE pearupyomux BeIEeCTB U |TEOPETHUECKUE 3aJaHHs Ha
TEMIIepaTypbl Ha CKOPOCTH |aHaIN3 (GaKTOPOB,
XUMHYECKUX PeaKIHii BIIUSIIOLINX HA U3MEHEHHE
Xapakrepus3oBaTh CKOPOCTH XUMHUYECKON
BIIMSIHHE U3MEHEHUS peakuuu. [IpakTrko-
KOHLIEHTpAILH BEIIECTB, |OPUEHTHUPOBAHHBIE 3aJaHUS
peakluu Cpesl U Ha IpUMEHEHNEe MPUHIMIA
TeMIIEpaTypsl HA Jle-IllaTense ns
CMEIIEHNE XUMHUYECKOTO |HAaXO0KJICHUs HAMPaBIICHUS
paBHOBECHS CMEIICHUST PAaBHOBECHS
XUMHYECKON peakiuu u
aHayn3 (aKTopoB,
BIIMAIOIINX HA CMEIIEHUE
XUMHUYECKOTO PABHOBECHSI
6 WccnenoBaTh UCTUHHBIE
Paznien 6. PactBopsr PacTBOPBI C 3aaHHBIME
XapaKTEPUCTHKAMHU
6.1 [OKO01 ITonsiTue o pactBopax  (Pasnuyarh ncTuHHBIE 1. 3agaun Ha
OK 02 pacTBOPbI MIPUTOTOBJIEHUE PACTBOPOB.

2. IlpakTuko-
OPUEHTUPOBAHHBIE
pacyeTHBIC 3a/IaHHs Ha
JUCTIEPCHBIE CUCTEMBI,
UCIOJIb3yeMbIE B OBITOBOM U
MPOU3BOJCTBEHHOM
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Tune! OIIEHOYHBIX

No | OK/IIK | Monyns/Paznen/Tema Pesynbrar oOydyeHus .

MEpPONPUITHIA
JeSTeIbHOCTH YEJIOBEKa

6.2 [OK 01 Uccnenosanue cBorictB |MccnenoBaTh (husuko- Jlabopartopnas pabota
OK 04 pacTBOPOB XMMHYECKHE CBOMCTBA “ITpuroroBneHue
MCTUHHBIX PACTBOPOB pacTBOpoB”

Il | [IpodeccnonanbHO-OPUEHTUPOBAHHOE COJIepKaHue (COACpIKaHUE TTPUKIIATHOTO MOTYJIS )
7 Paznen 7. OuenuBath nocaeAcTBUA | 3anuTa Keca (¢ y4eToM

Xumus B ObITY U
MIPOU3BOJICTBEHHOMN
NEeSITETLHOCTH YeJIOBEeKa

OBITOBOM U
MPOU3BOJACTBEHHOM
JIeSITCIIbHOCTH YEJIOBEKA C
MO3UITAHN DKOJIOTHYECKOM
0e30ImacHOCTH

Oymyiei
npo¢eCCHOHATBHON
JIESITEIIbHOCTH )

OK 01
OK 02
OK 04
OK 07

XuMus B ObITY U
IIPOU3BOJICTBEHHON
NeATEIIbHOCTH YeI0BeKa

O1eHHnBaTh MOCIEACTBUS
OBLITOBOH U
MPOU3BOACTBEHHOMN
JIeSITEIIbHOCTH YeJIOBEKA C
HO3UIIMHA DKOJIOTHUYECKOH
0e30macHOCTH

Keiic (c yuerom Oynaymieit
npodeccCHoHATLHOM
NEeSTETLHOCTH)
Bo3MOKHBIE TEMBI KEHCOB:
1. [oTennenue kauMara u
BBICBOOOKICHHE Ta30BBIX
THIPATOB CO JTHA OKEaHa.
2. byayue matepuansl st
aBua-, MalIMHO- U
pUOOPOCTPOECHHUSI.

3. HoBrwie maTepuansl amns
COJIHEYHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
PaCTUTENBHBIX MPENapaToB
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