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1. OBIIASI XAPAKTEPUCTUKA PABOUYEN NPOT'PAMMBI
OBIIIEOBPA3OBATEJIbHOM JUCHOUIIJIAHBI «XUMMS»

1.1. MecTO0 aMCHUIUVIMHBI B CTPYKTYpe OCHOBHOH mpodeccHOHAIbLHOM
o0pa3oBaTeIbHOIl POrpaMMbl

OO01eo0pa3oBaTenbHas TUCUMILUIMHA «XUMUS» U3Y4aeTcss Ha 0a30BOM YpPOBHE B
o01ieo0pa3oBaTeIbHOM IUKIE Y4YEOHOro IJJaHa OCHOBHOM MpO(hecCHOHATBHON
00pa3oBaTeNpbHOM MTPOrpaMMbl YKPYMHEHHBIX rpymnn crnenuaigbHocTeit: 09.00.00,
10.00.00, 28.00.00,

TpynoeMKOCTh TUCHUIUTMHBI « XUMHUs» HAa 0a30BOM YpOBHE COCTaBJIseT 72 yaca,
13 KOTOphIX 64 dyaca — 0a3oBbId MOaynb (6 pasnenoB) M 8 4acoB — MPHUKIIATHOMN
monynb (1 pasmen), BKIIOYAIOIIUNA MPAKTUKO-OPUEHTUPOBAHHOE COJIEpIKaHUE
KOHKPETHOH MPOoEeCCHH WU CTIeIUaIbHOCTH.

[IpuknagHOii MOIyJb BKIIOYAaeT OOuH pasnen. Pasmen 7 «Xumus B ObITY H
NPOM3BOJACTBEHHONW  JEATEIBHOCTH  YEJOBEKa»  peanu3yercs Al BCexX
npodeccuil/cnenuaibHOCTe Ha Marepualie KeHCOB, CBS3aHHBIX C HKOJIOTMYECKOM
0€30MacHOCTbI0O W OLIEHKOW TIOCNEJACTBUNA  OBITOBOW ¥ MPOU3BOJACTBEHHOU
NEeSTeNIbHOCTH, 1O  OTpacisiM  Oyaymed npodecCHOHANbHONW  JIeATENbHOCTH
00y4Jarommxcs.

[leppon  oOyueHus W pacOpeleleHue IO  CeMecTpam  OIpenessieT
oOpa3oBaTenbHasi OpraHU3aIUsl CAMOCTOATENHHO, C YYETOM JIOTUKH (OPMHUPOBAHUSA
NPEIMETHBIX  PE3yNbTaToB, OOMMX ©  MPO(EeCcCCHOHATBHBIX  KOMIIETEHIIHH,
MEXIPEAMETHBIX CBSI3€M C JPYrMMHM AMCLHUIUIMHAMH OOIIe00pa30BaTEIbHOIO U
o0menpodeccuoHaIbHOTO IIUKIOB YYEOHOTO IJIaHa.

1.2. Heau u mu1aHupyemble pe3yJbTaThl 0CBOCHUS AU CHUTITHHBI

1.2.1. leau 1 32124 TUCUMIIIMHBI

dopmupoBaHUE y CTYACHTOB MPEJCTABICHHUS O XHMHUYECKON COCTaBIISFOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa KaK OCHOBBI MPUHATHUS PEIICHUHA B )KU3HECHHBIX
Y TIPOM3BO/ICTBEHHBIX CUTYAIIUsX, OTBETCTBEHHOT'O MTOBEICHHUS B IPUPOTHON Cpeie.

3agaum JMCUMILINHBI:

1) cdopMupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEH Cpele, LEJOCTHOM HAayYyHOW KapTHUHBI MUDA,
B3aMMOCBS3H U B3aIMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHUS COCTaBJIATH (HOPMYJBI HEOPTaHWMYECKUX W OPTraHUYEeCKHX
BEILECTB, YPABHEHUSI XUMUYECKUX PEAKIUH, OOBACHITh UX CMBICI, HHTEPIPETUPOBATH
pe3ynbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaThb  HaBBIKM  IPOBEACHHUS  MPOCTEUIINX  XUMHUYECKHUX
HKCMEPUMEHTAIbHBIX ~ HCCIEIOBAaHUM ¢  COOJIOJIGHUEM TMpaBWil  OE30MacHOro
oOpalieHusi ¢ BeIecTBaMu 1 JIaDOpaTOPHBIM 000PYI0BAaHUEM;



4) pa3BUTH YMEHHS HCIOJB30BaTh WH(MOPMAIMI0O XUMHYECKOTO XapakTepa W3
pa3IMYHbIX UCTOYHUKOB;

5) chopmupoBaTh yMEHUSI IPOrHO3UPOBATH MOCIEICTBUSI CBOCH NIEATETLHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX IIPOIIECCOB;

6) chopMupOBaTh MOHUMAHUE 3HAYUMOCTH JOCTIKCHUNA XUMHUYECKON HAYKH H
TEXHOJIOTHH JIJIs1 pa3BUTHUS COITMAIBHON 1 TIPOU3BOICTBEHHOM cep.



1.2.2. Ilnanupyemble pe3yJIbTAThl OCBOCHHUSI 001e00pPa30BaTe/JbHON AUCHUILIUHBI B c00TBeTcTBHM ¢ PI'OC CIO n

Ha ocHoBe PI'OC COO

Ko u I[Inanupyemble pe3yabTaThbl 0CBOEHHUS THCHHUIINHBI

HAHUMEHOBAaH

ue
dopmupyem ) ,

BIX Oo0mmue JucuunjnHapHbie
KOMIeTeHIH

i
OK 01. B yacTu TPy10BOr0 BOCIMTAHUS: - BJQJIETh CHCTEMOW XUMUYECKUX 3HAHHMM, KOTOpas BKIIIOYAECT:
Bri6upats - TOTOBHOCTh K TPYAY, OCO3HAHHE | OCHOBOIIOJIATAIOIINE TOHATHS (XUMHUYECKHA DJIEMEHT, aToM,
CIIOCOOBI IIEHHOCTHU MacTEPCTBa, TPYI0JII00HE; 9JICKTPOHHAs 000JI0YKa aroma, S-, p-, d-3JIEKTPOHHBIC OpOUTAIIN
pereHus - TOTOBHOCTh K AaKTHUBHOH JEATEIHLHOCTH | aTOMOB, HOH, MOJICKYJIa, BaJICHTHOCTb, AJIEKTPOOTPUIIATCILHOCTD,
3a/a4y TEXHOJIOTHYECKOU 1 COIMAJTBHOM | CTETICHh OKHCJICHHS, XUMHUYECKasi CBs3b, MOJIb, MOJISIpPHAS Macca,
npodeccuoHa | HampaBJICHHOCTH, CIIOCOOHOCTH | MOJISIDHBI ~ 00BEM, YIVICPOAHBIA  CKeNeT, (yHKIMOHATbHAS
JHHOM WHUIUAPOBATh, MJIaHUPOBATH U | TPYIIIa, pajuKaji, W30MEpPHs, H30MEpPbI, TOMOJOTHYCCKUN psII,
JEATEIBLHOCT | CAMOCTOSITEIIBHO BBITIOJTHATH TaKylO | TOMOJIOTH, YTJIEBOAOPOABI, KHCIOPOI- W a30TCOIEpIKallne
u JeSTEeIbHOCTD; COCIMHEHUS, OMOJIOTMYECKH AaKTHUBHBIE BeliecTBa (YTrJIeBOJIBI,
OPUMEHUTENb | -  HMHTEpEC K  pasau4HbIM  cepam | )KUpbl, O€NKH), MOHOMEp, TOJMMEp, CTPYKTYpPHOE 3BEHO,
HO K poecCuOHaNbHOM eITeTbHOCTH, BBICOKOMOJICKYJISIPHBIC COCUHEHUS, KPUCTAJUITMYECKasi peIleTKa,
pazmuuHbiM | OBJaieHHe YHHBEPCAJbHBIMH | TUITBI XUMHUYECKUX PEAKIU (OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE,
KOHTEKCTaM | y4eOHbIMH MO3HABATEJIbLHBIMH | DK30-U SHJIOTEPMUUYECKHUE, PEAKIMU MOHHOTO OOMEHa), PacTBOp,

NeHCTBUSAMM: AIIEKTPOIIUTHI, HEDJICKTPOIIUTHI, AIEKTPOTUTHICCKAS
a) 0a3oBble JIOTHYECKHeE IeiiCTBUSI: JTUCCOIMAITNS,  OKHCIIMTENb,  BOCCTAHOBUTEIb,  CKOPOCTh

! YkasbiBatoTca AMUHOCTHBIE M meTanpeameTHble pesynbTaTtbl U3 PrOC COO (B nocneaHen peaakumm ot 12.08.2022) B otrnaronbHoit dopme, popmmpyemble obuieobpasoBaTeibHOM

ANCUUNANHON

2 o
AvcumnanHapHble (NpeameTHbIe) pe3yabTaTbl YKas3biBalOTCA B COOTBETCTBUM C METOAMKOM NPenogaBaHna AMCUMNANHbI




dopmynupoBaTh U
npobiemMy,

- CaMOCTOSTEILHO
aKTyaJIM3UPOBATH
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBAaTh CYIICCTBEHHBIN IpPH3HAK
15805 OCHOBaHMS IUTS CpaBHEHUS,
KJ1IacCUpUKaAIUA U 0000IICHHUS;

- OIIPEICIIATH LIEJIU ACATSIIPHOCTH, 3a/1aBaTh
napamMeTpPhl ¥ KPUTCPUH UX JIOCTHKCHUS;

- BBISABJIIATD 3aKOHOMCPHOCTH u
IIPOTUBOPCUUA B paccMaTpuBacMbIX
ABJICHUAX

- BHOCHUTb KOPPCKTUBBI B JACATCIIbHOCTD,
OLICHUBATH COOTBCTCTBUC PE3YyJIbTATOB
oejsaM, OHOCHUBATL PHUCKHU HOCJIGI[CTBI/Ifl
ACATCIBbHOCTH,

- pa3BUBAaTh KPEATUBHOE MBIIUICHUE IIpU
peIIeHUH )KU3HESHHBIX TIPOoOIeM
0) 0a30BbIe HCCJIe0BATEIbCKHE

AeCTBUSA:

- BJIJIETh HaBbIKaMU y4eOHo-
HCCIIEIOBATEIIbCKON 51 [IPOEKTHOM
NESITEIbHOCTH, HAaBBIKAMU  Pa3pelICHU
npo0Jiem;

- BBISBJIATH HPUYWMHHO-CIICACTBCHHBIC CBA3U
N aKTyaJIu3upoBaTbh 3aaa4dy, BbIJIBUIAaTb

TUIIOTE3Y €€  PEUIEHUs,  HaXOAUTh
apryMEHTBl JUIsl J10Ka3aTelIbCTBA CBOUX
YTBEP)KIECHUW, 3aJaBaTh IapaMeTpbl U

KPUTEPHUH PCIICHUS;

XUMHUYECKON peakiMu, XUMHUYECKOE pPaBHOBECHE), TEOpPUH U
3aKOHBI (TEOpUS] XUMUUYECKOTO CTPOEHHUS OPraHWYECKUX BEIECTB
A.M. bytiepoBa, Teopus IJIEKTPOIUTHUUECKOW AUCCOLUALINU,
nepuoguueckun 3akoH J[.MI. MenpaeneeBa, 3aKOH COXpaHEHHS
Macchl), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3bIK  XHUMHH,
(haKTOJIOTHYECKHE CBEJEHUS O CBOMCTBAX, COCTaBe, MOJYYECHUHN U
0€30MacHOM HCIOJIb30BAHUM BAXHEUIIIUX HEOPTaHUYECKUX U
OpraHUYeCKUX BEIIECTB B OBITY M NMPAKTHUYECKON JEATEIIBHOCTH
YeJI0BEKa;

- YMEThb BBISIBJISITh XapakKTEPHbIE NPU3HAKKM U B3aUMOCBS3b
W3YyUYECHHBIX TOHATUH, MPUMEHATH COOTBETCTBYIOIIUE TIOHSITHUA
MpA OINHUCAHWU CTPOCHUSI W CBOMCTB HEOPraHMYECKUX U
OpPraHMYECKUX BEIIECTB M WX MPEBpPALCHUN; BBISBIATH
B3aUMOCBSI3b ~ XMMHYECKMX  3HAHMM C  TOHATUSIMU |
MPEACTABJICHUSIMH JPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;

- YMETh MCHOJIb30BAaTh HAMMEHOBAHUS XUMHUYECKHX COECIWHEHUMN
MEXKIYHAPOIHOTO COK3a TEOPETUUECKOM U MPUKIATHON XUMUU U
TPUBHUAJIbHBIC Ha3BaHUS BAKHEHIIIUX BEIIECTB (ITUJIEH, alleTUJICH,
rmnepuH, ¢eHon, (GopMalbaeTru]l, YKCYCHas KHCJIOTa, TJIMIUH,
yrapHbl Tra3, YIJCKUCIbIM Tra3, aMMHAK, TalleHas W3BECTb,
HeraiieHass HW3BECTb, IIMThEBAs CoOjJa M JIPYTUX), COCTaBIISATh
(GhopMyJIbl HEOPTraHUYECKUX U OPraHUYECKUX BEIECTB, YpaBHEHUS
XUMUYECKUX PEaKIUi, OOBSICHATh WX CMBICI, MOATBEPKAATh
XapaKTepHbIE XUMHYECKHE CBOMCTBA BEIIICCTB
COOTBETCTBYIOIIUMHU DSKCIEPUMEHTAMU W 3alUCIMU YPAaBHEHHUM
XAMUYECKUX PEAKIINM;

- yMETh  YCTAaHaBJIMBATh  MPUHAMICKHOCTh  M3YUYECHHBIX
HEOPraHWYECKUX W OPraHMYECKHUX BEIIECTB K ONPEACICHHBIM
KJIaCCaM U TpyINaM COEAUHEHUH, XapaKTEPHU30BaTh UX COCTAB U




- aHaIM3UPOBATh TMIOJIYYECHHBIE B XOJE
pelieHus 3aa4yu pe3yJsibTaThbl, KPUTHUECKU
OIIEHUBATH 10.4 JIOCTOBEPHOCTH,
MIPOTHO3UPOBATh HM3MEHEHHE B  HOBBIX
YCIIOBUSIX;

- yMETh MEePEHOCUTh  3HAHMUS B
MTO3HABATEIBLHYIO M TPAKTUUECKYIO 001aCTH
JKU3HEACATEIILHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbBIX
MpeAMETHBIX 00JacTel;

- BBIABUTATh HOBBIC WJCH, IIpeaiaraTh
OpUTHHAJIbHBIC MTOJIXO0/IbI U PEIICHUS;

- CIIOCOOHOCTH MX HCITOJIb30BAHHUS B
ITO3HABATEILHON U COLMAJIbHOM ITPAKTHKE

BAXKHEHUIIIME CBOWCTBA; ONPEAEHATh BHUJIBI XMMHYECKUX CBSI3EU
(KoBaJIeHTHAsi, WOHHAs, METAJUIMYECKasl, BOJOPOJAHAsS), THIIBI
KPUCTAUIMYECKUX  PEIIETOK  BEIIECTB;  KJIACCU(MUIIMPOBATH
XUMHUYECKUE PEAKIINH;

- chopMHpOBaTh MPEACTABICHUS: 0 XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHON KapTHUHBI MHUpa, POJM XUMHUU B TMO3HAHUU
SBJICHUN NPUPOABI, B (POPMHUPOBAHUN MBIIIJIEHUS U KYJIBTYPhI
JUYHOCTH, €€ (PYHKIIMOHAJIBHOW IPaMOTHOCTH, HEOOXOIUMOM JIJIst
pelieHns MPaKTUYECKUX 3ajlad U IKOJOTHYECKH OOOCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3I0POBBIO U IPUPOIHOU CPEAE;

- YMEThb NPOBOAUTH pacyeThl MO XHUMHUUYECKUM (QopMmyjaM Hu

YpaBHEHUSIM  XMUMHUYECKMX  pEakuMil ¢  HCIOJIb30BAHUEM
(GU3MYECKNX  BEJMYMH, XapaKTepU3YyIOIIMX  BEIIECTBA  C
KOJIMYECTBEHHOM  CTOPOHBI: MacChl, 00BbeMa (HOpPMaJIbHBIC

YCJ'IOBI/ISI) ra3oB, KOJINMYCCTBA BCIICCTBA, UCIIOJIb30BAaTh CUCTCMHEIC
XUMHWYCCKUC 3HAHUA I IIPUHATHA peHIeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHTyallUdgX, CBA3aHHBIX C BCHICCTBAMHM M HX
IMPUMCHCHHUCM

OK 02.
Hcnone3oBar
b
COBPEMEHHBI
€ CpeacTBa
MIOKCKA,
aHanu3a u
WHTEpIpeTal
uu
uHpopMauu

B  ob0aactm
MO3HAHUSA:

- cOpMHUPOBAaHHOCTh  MHPOBO33PEHUSI,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHOMN
IIPAKTUKK, OCHOBAaHHOIO HA  JHAJOre
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJMUKYJIBTYPHOM MHUPE;

- COBEpILICHCTBOBAHUE  S3BIKOBOM U
YUTATEIIbCKOM KYJBTYPbl KaK CpEACTBa

IHEHHOCTH HAY4IHOIO0

- YMCTb INNIAHHUPOBATb M BLIIIOJIHATH XUMMYECKUMN OKCIICPUMCHT

(mpeBpallieHusT OpPraHMYECKUX BEIIECTB TIPH  HarpeBaHUH,
MOJyYEHUE JTUJIIEHA U H3YYEHUE €ro CBOWCTB, KaYE€CTBCHHBIC
peaKUMM Ha  albJIETHUlbl, Kpaxmall, YKCYCHYK KHUCIIOTY;

JeHaTypauus OelIKOB IpU HarpEeBaHUU, [IBETHBIE PEAKLIUU OCJIKOB;
IPOBOAUTDH PEaKIMU HOHHOTO 0OMEHa, ONPENeNsATh CPEIy BOTHBIX
pPacTBOPOB, KaueCTBEHHbIE peaklMU Ha cyibdar-, KapOoHAT- U

XJIOPHU/I-aHUOHBI, Ha KaTHOH aMMOHMS; pemarb
AKCIICpUMEHTANIBHBIE  3aauyu 0o Temam "Metamisl" u
"Hemeramnpl") B COOTBETCTBMM C MpPaBWIAMH  TEXHHUKHU




u
uHpOpMaITHO
HHBIE
TEXHOJIOTUU
TUTSI
BBITIOJIHEHUS
3a1a4y
npodeccuoHa
JBHOU
JESITEIBHOCT
u

B3aMMOJICUCTBUSL ~ MEXIYy  JIIOJbBMU U
MO3HAHUSI MUPA;

- OCO3HaHHE LEHHOCTH Hay4YHOU
JEATEIIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH
MIPOEKTHYO u HCCIIE0BATENBCKYIO
JEATEIIbHOCTh MHANUBUYAIBHO U B TPYIIIIE;
OBiagenune YHHMBEpPCAJIbHBIMHA
y4eOHbIMH NMO3HABATEJIbHBIMU
NeCTBUSIMM:

B) padora ¢ unopmanuei:

- BJIAJICTh HaBbIKAaMU MOJTYYEHUSI
uHpoOpMallMu U3 HMCTOYHHUKOB Pa3HBIX
TUIMOB, CaMOCTOSATEIIBHO  OCYIIECTBISAThH
MOUCK, aHalu3, CHUCTeMaTU3alui0 U

HHTEpIIpeTalui0 UHGOPMAIIUKA Pa3IUIHBIX
BHUJIOB K ()OPM TIPEJICTABICHUS;
- co3maBaTh TEKCTHI B
dbopmarax c y4eTOM
uHpopManuu W ICJICBOM
BBIOMpas ONITUMAJIBLHYIO
MIPEACTABICHUS M BU3YyaJIU3alllH;

- OIIEHUBATH JIOCTOBEPHOCTD,
JIETUTUMHOCTD nHpopmaIuy, ee
COOTBETCTBHEC TIPABOBBIM M MOPAJIBHO-
TUYECKUM HOPMaM;

- HCIIOIL30BaTh cpencTBa
WH()OPMAITMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHHWH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX M OpPTaHU3AIlMOHHBIX

paBJ'II/ILIHBIX
Ha3HAUYCHUA
ayIuTOpHH,

(bopmy

0e30MmacHOCTH TpU OOpAIEHUH C BEHIECTBAMHU U JTAOOPATOPHBIM
o0oOpyZOoBaHUEM; TPEACTABIATH  PE3yJbTAaThl  XHUMHYECKOTO
AKCIIEpUMEHTa B (pOpME 3alUCH YpPAaBHEHHU COOTBETCTBYIOIIHUX
peakuuii ¥ (OPMYIUPOBATh BBIBOJABI Ha OCHOBE O3THUX
pE3YJIbTATOB;

- YMETb aHaJU3UPOBATH XUMHUYECKYI0 HH(POpMAIUIO, TOTydaeMyO
U3 Pa3HBIX HUCTOYHUKOB (CPEICTB MaccoBOil MHGOpPMAINH, CETh
WuTtepHeT u npyrue);

- BJIaJIETh OCHOBHBIMHA METOJaMH HAYYHOTO ITO3HAHHS BEIIECCTB H
XUMUYECKUX SIBJICHUN (HAONIOJEHNEe, U3MEPEHUE, DKCIICPUMEHT,
MOJICTUPOBAHUE);

- yMETh TMPOBOJWUTH pPACYEThl IO XUMHYECCKUM GdopMmyIaM U
YpaBHEHUSM  XHMHYECKMX  pEaKmuid C  HWCIOJIb30BAaHUEM
GU3MYECKUX  BEIWYMH,  XapaKTEPHU3YIOMIMX  BEMIECTBA  C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bemMa (HOpMaJIbHbBIE
YCIJIOBHUSI) TA30B, KOJIMYECTBA BEIIECTBA; UCIIOJIb30BATh CUCTEMHbIE
XUMUYECKUE 3HAHUSA IS TPUHSATHS PEIICHUH B KOHKPETHBIX
KU3HCHHBIX CHUTYallMsAX, CBS3aHHBIX C BEIIECTBAMHU M HUX
IpUMEHEHUEM




3aJa4 = ¢ COONIOICHHEeM  TpeOOBaHMIA
SPrOHOMUKH, TEXHUKH  O€30MacHOCTH,
TUTUEHBI, pecypcocOepekeH s, MPaBOBBIX
u ATUYECKUX HOPM, HOPM
nH(pOpMaITMOHHOM 0€30MacHOCTH;

- BJIaJIETh HABBIKAMH PACIIO3HABAHUS U
3aIuThl HHGOpMaLMK, HHOOPMAITMOHHON
0€30MacHOCTH JJMYHOCTH;

OK 04.
DddexTuBHO
B3aUMOJCHUCT
BOBATh U
paboTaTh B
KOJIJICKTHBE
1 KOMaH/e

- TOTOBHOCTh K CaMOPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOIPEEIICHUIO;
-OBJIQJICHUE HaBBIKAMU y4eOHO-
MCCIIEN0BATEIBCKOM, IIPOEKTHOU 17}
COITMAJIbHOM JICATCIILHOCTH;

OBaanenue YHHUBEpPCAJIbHBIMH
KOMMYHHKATHBHBIMH JIeHCTBUSIMMU:

0) coBMecTHAasl 1eATeJIbHOCTD.

- MMOHUMATh u WCII0JIb30BATh
MPEUMYIIECTBA KOMaHTHOU 151
WHIUBUyaIbHON paOOThI;

- [IPUHUMATH 10(SH) 05 COBMECTHOU
JESTENBHOCTH, OpPraHU30BbIBATH u
KOOpAWHUPOBAaTh  JEUCTBUS IO €€

JIOCTH)KEHHMIO: COCTaBJISITh IJIaH JECHCTBUM,
pacnpenensaTb pPoJM C YYETOM MHEHUU
YYaCTHUKOB 00CyXK1aTh pe3yJIbTATHI
COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U BBIMOJIHITH padOTy B
YCIOBUSIX PEATIBHOTO, BHUPTYAJbHOTO H

- YMETh IUIAHUPOBATh WU BBINOJHATH XMMHYECKUN SKCIEPHUMEHT
(mpeBpallleHusT OpPraHMYeCKUX BEIIECTB IpPU  HarpeBaHUH,
NOJIy4CHUE JTHJIEHA W H3YyYEHUE €ro CBOWMCTB, KAaYECTBEHHBIC
peakuMM Ha  albJErujbl, KpaxMajl, VYKCYCHYI KHUCJOTY;
JeHaTypanus OeJIKOB PY HarpeBaHUU, IBETHBIE PEAKIUU OEIKOB;
MPOBOJUTH PEAKIIMM HOHHOTO 0OMEHA, ONPEAENSITh CPEly BOAHBIX
pPacTBOPOB, KauyeCTBEHHbIE PEaKUMU Ha cyib(ar-, KapOoHAT- U

XJIOPU-aHUOHBI, Ha KaTHOH aMMOHHUS; pemarhb
AKCIICpUMEHTANIBHBIE  3aauyu 0o Temam "'Metamisl" ©
"Hemetayipl") B COOTBETCTBMM C  MPAaBWIAMH  TEXHUKH

0e30macHOCTH TIPU OOpaIlleHUH C BEIIeCTBAMHU U J1abOpaTOPHBIM
o0opyZ0oBaHUEM; MPEACTABIATh  PE3yJbTAaThl  XMUMHYECKOTO
DKCIIEpUMEHTa B (OpMEe 3alUCH YPAaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB




KOMOWHUPOBAHHOTO B3aWMOJICHCTBUS;
- OCYILIECTBIISTh MMO3UTUBHOE
CTpaTEernYecKoe IIOBEACHUE B PA3JIMYHBIX

CUTyallUsiX, TMPOSBIATH TBOPYECTBO H
BOOOpaxeHue, ObITh THUITUATUBHBIM
OBnanenue YHHBepPCAJIbHBIMH

peryJISTUBHbIMH el CTBUSIMU:

I') NPUHATHE ce0sl M APYIruX JIoJaei:

- IPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX
JIONEW  OpU  aHAM3€  PE3yJIbTaToOB
NEeSATEIbHOCTH;

- IpPU3HABaTh CBOE MPABO U MPaBO APYrUX
JTIOJCH Ha OIINOKH;

- pa3BUBATh CIOCOOHOCTh IOHUMATh MHP C
NO3ULIUN JPYIOro YEJIOBEKA;

OK 07.
ConelicTBoBa
Th
COXpaHCHUIO
OKpY’KaroIIe
U cpenpl,
pecypcocoep
CKCHUIO,
IPUMCHSTh
3HaHHS 00
U3MEHEHUU
KJIIMAaTa,
TIPUHIIHATIBI

B 00/1acTH 3K0JI0rH4Y€CKOro

BOCIIMTAHUSA:
- chOpPMHUPOBAHHOCTh  IKOJOTUYECKOMN
KYJIbTYPBI, MMOHUMAaHUe BITUSTHUSA

COLMAIBHO-D)KOHOMUYECKUX ITPOLECCOB Ha
COCTOSIHUE MPUPOJHOW M  COLUHUAIBHOU
Cpellbl, OCO3HAaHHE TTI00ATLHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIEM;

-  IUIAHUPOBAaHME W  OCYIIECTBIICHUE
JIEUCTBUI B OKPYKAKOIIEU CpeZe Ha OCHOBE

3HaHUS LEJNEd YCTOMYMBOTO  PA3BUTHUS
YeJI0BEUECTBA,
AKTUBHOE HEIpUATHE JNEUCTBUM,

- chopMHpoOBaTh MPEICTABICHUSA: O XUMHUYECKON COCTaBJISIONICH
€CTECTBEHHOHAYYHON KapTHHBI MHUpPA, POJM XUMHUU B MO3HAHUU
SBJICHUN MPUPOABI, B (POPMHUPOBAHUU MBIIIJIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAJIBLHONW IPAMOTHOCTH, HEOOXOIUMOM ISt
pelieHns TPAKTUYECKUX 3aJ1ad U IKOJOTHYSCKH 00OCHOBAHHOTO
OTHOILICHUS K CBOEMY 3/I0POBBIO U IPUPOIHOU CPELE;

- YMETh COOJIFOAaTh IIPaBHJIA SKOJIOTHYCCKH IIEIeCO00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOM JIEATEILHOCTH B IEIIX
COXPAHEHHUs CBOETO 3/I0POBbSI U OKPYKAIOILIEH MPUPOTHOU CPEBI;
YUYUTBIBaTh OMACHOCTh BO3JCHCTBUS Ha JKUBBIE OPraHU3MBbI
ONpPEAECICHHBIX  BEHIECTB, IOHMMAas  CMBICI  MOKa3aTelis
MPEAEIBHON JONYCTUMOW KOHIIEHTPAIIUH




OEpEeKIIUBOTO

MIPUHOCSIIIUX BPEJl OKPYKAIOIIEH CpeAE;

MIPOU3BOACTB | - YMEHUE MPOTHO3UPOBATh

a, HeOJIaronpusiTHbIC DKOJIOTHUYCCKHE

3 PEeKTUBHO | TOCTIEACTBUS MPEIPUHUMAEMBIX

JIEUCTBOBATh | AEWCTBUH, IPEAOTBPAILATh UX;

B - paclIUpEeHHE OmbITa ACATEIBHOCTU

Ype3BbIYaliH | SKOJIOTUYECKOW HAIPaBJICHHOCTH;

BIX - OBJIaJICHHE HaBbIKAMH y4eOHO-

CUTYyalUAX HCCIIEIOBATENbCKOM, IPOEKTHOM U
COITMAJIbHOM JICATSIILHOCTH;

IIK®...

3 o
MK yKasbiBatotca B cootsetctemm ¢ ®roC CMNO peannsyemoit npodeccun / cneupmanbHOCTH
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2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJBHOM
JAUCHUTIJIIMHBI «XUMUS»

2.1. O0bemM TUCUMILVIMHBI U BUABI y4eOHOH PadoThI

Bup yueOHoM padoThI O0beMm B yacax
O0bem 00pa3oBaTeIbHOM MPOrPAMMBbI JUCHUILIHHBI 72

B T.Y.

OcHOBHOE coepkaHue 64

BT. 4..

TEOpEeTHIECKOe 00yUeHUE 30
MPAKTUYECKUE 3aHATUS 24
1abopaTopHBIC 3aHATHUS 10

HpO(l)eCCI/IOHaJILHO-OpHeHTHpOBaHHOQ coacp;xanue

(comep:kaHne NPUKJIATHOTO MOIYJISA) 0
B T. 4..

TEOpEeTUUECKOe 00yUeHUE 2
IIPAKTUYECKUE 3aHITUSA 4

IIpome:kyTouHas arrectaums (3a4eT) 2
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2.2. TeMaTH4YeCKHUIl IUVIAH U COJAEPKAHME TUCIUTLINHBI

®opmupyem
HaumeHoBaHu Conep:xkanue y4eOHOro matepuasa (0OCHOBHOE M MPOGeCCHOHAIBHO- ObLe o
. beM bl
e pa3/iesioB U OPHEHTHPOBAHHOE), JIA00PATOPHbIE H MPAKTHYECKHNE 3aHATHUS, IPUKJIATHOM
4acoB KOMIIETEeHIIU
TEM MOAYJIb
U
1 2 3 4
OcHOBHOE coJiep:KaHue 64
Pa3znen 1. OcHOBBI CTPOCHUS BelleCTBA 6
Tema 1.1. OcHoBHOE coaep:xaHue 4 OK 01
Ctpoenue
ATOMOB Teoperuueckoe o0yueHue 2
XU . .
MUHCCKUX | CoBpemennast Mofenb CTpOeHHs atomMa. CHMBONMYECKUH S3BIK XHMHH. XUMHYCCKHUA
MEHTOB 1
NIEMCHTO ANIEMEHT. DJIEKTpOHHas KOHpurypanus atoMa. Knaccupukams XuMUYECKUX 3JIEMEHTOB
npu
pupoaa (s-, p-, d-amemenTsl). BayenTHBIC 27IeKTpOHBI. BajgeHTHOCTh. DJEKTpOHHAs MPHPOIA 2
XUMHYECKOU ., .
ccKo XUMUYECKOU CBSI3U. DIEKTPOOTPUIIATEILHOCTh. BUIbI XMMHUYECKOM CBSI3U (KOBaJIEHTHAs,
CBASH HMOHHAasl, METaJNIMueCcKasi, BOJIOPOJIHASI) U CIIOCOOBI €€ 00pa3oBaHus
IpakTyeckue 3aHATHUSA 2
Pemenne 3amannii Ha UCIOJIL30BAaHUE XUMHUYECKON CUMBOJIMKY M Ha3BaHUU COEeIUHEHUHN
M0 HOMEHKJIaType MEXJYHApPOJHOTO COI03a TEOPETHUECKON U TPUKIATIHOW XUMUHU U
TPUBUAIBHBIX HA3BaHWM IS COCTAaBJICHUS XUMHYECKUX (OPMYNT JIBYXaTOMHBIX
COCIMHEHUI (OKCUIOB, CyIb(GUIOB, TUAPUAOB W T.I.) U APYIHMX HEOPTaHUYECKUX 2

COETMHEHUH OTIEILHBIX KJIaCCOB.
[IpakTyeckue 3alaHksi HA YCTAHOBJICHUE CBSI3H MEXIY CTPOCHHUEM aTOMOB XMMUYECKHUX
3JIEMEHTOB M TIEPUOJUYECKUM HM3MEHEHHEM CBOMCTB XHMHYECKHX HJIEMEHTOB M HX

12




COEIMHEHUN B COOTBETCTBUH C MOJIO)KEHUEM [lepnoanyeckoit cucTemsl.

Tema 1.2. OcHoBHOe coJep:kaHue 2 OK 01
Ilepnognuecku OK 02
# 39KOH I IpakTHyeckue 3aHATHUS 2
rabmuua J1.1. [Tepnonnueckas cucteMa xumudeckux 31eMeHToB [[. 1. MenneneeBa. @usndeckuii
Menpeneesa cMmbicl [lepuoanueckoro 3akona J[.J1. MeHneneeBa. 3aKOHOMEPHOCTH U3MEHECHUS

CBOMCTB XMMUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMU MIPOCTHIX U CIOKHBIX BEIIECTB B

COOTBETCTBHH C IMOJOKEHUEM XUMUYECKOTO AieMeHTa B [lepuoandeckoil cucreme.

MupoBo33peHuyeckoe n HayyHoe 3HaueHue [lepuonnueckoro 3axona J1.M1. Menneneesa.

[Ipornoser JI.11. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKHUX JIEMEHTOB. 2

Peuienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUI HA XapaKTEepU3aLUIO

XUMHUYECKUX JIEMEHTOB «MeTanieckue / HeMeTauTnYeCKue CBOMCTBA,

ANEKTPOOTPULIATENBHOCTh XMMUYECKHUX 3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM

CTPOCHHUEM U IOJIOKEHUEM B IEPUOIUYECKON CUCTEME XUMUYECKUX AeMeHToB J[. 1.

MenneneeBa»
Paznen 2. XuMu4ecKkue peakiuu 10
Tema 2.1. OcHoBHOE coJiepKaHue 4 OK 01
Tunbl

Teopernueckoe o0yyenmne 2
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XUMHYECKUX
peaKuuit

Knaccudukanys v TUIIBI XUMAYECKUX PEAKIIUN C y4aCTHEM HEOPTaHWYECKUX BEIIECTB.
CocraBieHue ypaBHEHUN peaKkIuii COeUHEHHUS, pa3JI0KEeHUs, 3aMEIIIeHHs, OOMEHa, B T.4.
peakiuii ropeHusi, OKUCICHUS-BOCCTAHOBIICHUSI.

VYpaBHeHUs1 OKUCIICHUSI-BOCCTaHOBIICHUS. CTeneHb okucieHusi. OKUCIUTENb U
BoccTaHOBUTENb. COCTaBIIEHUE U YPABHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkIMii MEeTOZ0M 3JIEKTPOHHOTO0 OanaHca. OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIE PEAKIINU
B IIPUPOJIE, MPOU3BOJICTBEHHBIX MPOIIECCAX U )KU3HEAEATEILHOCTH OPTaHU3MOB

IIpakTnyeckue 3aHATHS

KonnyecTBeHHbIC OTHOIICHHUS B XUMHH. OCHOBHBIE KOJMYCCTBEHHBIC 3aKOHBI B XUMUH U
pacucThbl II0 YPABHCHHAM XHUMHYCCKHX peaKuHﬁ. Moap Kak CAMHHUIIA KOJINYCCTBA
BCIICCTBA. MOJ'I}IpHaH Macca. 3aKOHBI COXpPAaHCHHA MACChbl U DHCPIUHU. 3aKoH ABOF&,[[pO.
MOJBIpHBIﬁ 00beM Ta3oB. OTHOCHUTENIbHAS INIOTHOCTH Ta30B. Pacuersl 1o YPaBHCHUAM
XUMHNYCCKHUX peaKI_[I/Iﬁ C HCIIOJIb30BAHUCM MAcCCHhI, oOBeMa (HOpMaJ'II)HBIC YCJIOBI/I}I) ra3os,
KOJIM4YCCTBa BCIICCTBA

Tema 2.2.
DNEeKTpOoIUTHYE
cKas
JIUCCOIAITNS U
VOHHBINA 00OMEH

OcHoBHOE coaep:xaHue

Teopernueckoe o0yuenue

Teopust sneKTpoauTHYECKOW Aucconuanu. HMoHBI. DJIEKTPOJUTHI, HEJIEKTPOIUTHI.
Peaxiuu nonnoro oomena. CocrapiieHrue peakifii HOHHOTO 0OMeHa MyTeM COCTaBJICHUS
UX TIOJIHBIX WM COKpPAIIEHHBIX HMOHHBIX ypaBHEHUW. KHCIOTHO-OCHOBHBIE PEAKLINH.
3ajaHusl Ha COCTABICHUE NOHHBIX PEAKIINi

JlabopaTopHble 3aHATUA

JlaGoparopHas padoTta “THnbl XUMUYECKUX PEAKIINil”.

UccnenoBanne THIOB (IO COCTABY M KOJIMUYECTBY UCXOTHBIX U 00Pa3YIONTUXCS BEIIECTB)
Y MIPU3HAKOB XMMHUYECKUX peakunii. [[poBenenue peakunit HOHHOro 0OMeHa,
ONpPEAETICHUE CPEABI BOAHBIX PACTBOPOB. 3aJJaHHs HA COCTABJICHUE MOHHBIX PEAKIIMI

OK 01
OK 04
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KonrpoabHas
padora 1

CTpO@HI/IG BC€IICCTBA U XUMHUYICCKUC PCAKITUU

Pa3nea 3.

CTpOCHl/Ie M CBOIiCTBA HEOPraHNvIe€CKMUX BEIICCTB

16

Tema 3.1.
Knaccuduxanust
, HOMEHKJIaTypa
U CTpPOCHUE
HEOPTaHUYECKU
X BEILECTB

OcHoBHOE coJepKaHue

Teopernueckoe o0yueHue

[Ipenmer Heoprannyeckoit xumun. Knaccudukanus Heopranndeckux BemecTs. [Ipoctoie
U CJIOXHBIE BemecTBa. OCHOBHbBIE KJIACCHI CJIOKHBIX BEHIECTB (OKCHUIbI, THIPOKCHUBI,
KHCJIOTBI, COJIN). B3auMOCBS3b HEOPTrAHMUECKUX BEIIECTB. ArperaTHble COCTOSTHUS
BenlecTBa. Kpucrammmueckue u amopgHble BemecTBa. THITbI KPUCTATNIMYECKUX PEIIETOK
(aToMHas1, MOJIEKYJIIpHAsA, MOHHAS, METAJINTNYECKast). 3aBUCUMOCTh (PU3NYECKHUX CBOMCTB
BELIECTBA OT THUIA KPUCTAIUIMYECKON PEIETKU. 3aBUCUMOCTh XUMHUYECKOW aKTUBHOCTH
BEILECTB OT BUJA XUMUYECKOU CBA3U U TUIA KPUCTALIIMYECKON perieTky. [Ipuunnsl
MHOT000pa3usi BEIIECTB

IIpakTHyeckue 3aHATHS

HomenknaTtypa HEOpraHM4eCKMX BEIIECTB: HA3BAHUE BEIIECTBA UCXOAS U3 UX
XUMHUYECKON (POPMYJIBI UITH COCTABIIEHUE XUMUYECKOW (POPMYIIBI UCXOIS U3 Ha3BaAHUS
BemecTBa 1o MexxayHapoaHoit (MIOIMAK) unu tpuBnanbHONM HOMEHKIIATYpE.

Pemenne mpakTUYeCKUX 3alaHUi MO KiAacCU(PHUKAIMKM, HOMEHKJIATYPE U XUMHYECKUM
dbopMynamM HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB (YrapHbIA ra3, yrIeKUCIBIMI
ra3, aMMHak, raiieHasi U3BeCTh, HEralleHasi U3BeCThb, MUTHEBAS COJIA U IPYTHUX): HA3bIBATh
1 COCTABJISITH (POPMYJIBI XUMHUYECKUX BEIIECTB, OMPEACIATh MPUHAIC)KHOCTh K KIJIACCY.
Hcrounnku xumMudecko nHpopMauu (CpeicTB MacCcoBOM MH(GOpMAaIH, CETh
WNurtepnet u npyrue). [louck nHpopmanuu no Ha3BaHUSM, UACHTU(PUKATOPAM,
CTPYKTYpPHBIM popMysiaM

OK 01
OK 02
IIK...

Tema 3.2.

OcHoBHOE coaep:xaHue

OK 01
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dus3ukKo-
XUMHYECKHE
CBOMCTBaA
HEOPraHUYECKH
X BEIICCTB

Teopernueckoe o0yueHue

Metamnel. OOmue (¢u3nyeckne M XUMHYECKHME CBOMCTBA MeTauioB. CrocoOsl
noJlyueHusi. 3HaueHHE METAJUIOB M HEMETaNIOB B MPHUPOAE U >KUZHEICATEIBHOCTH
YyernoBeka W opranm3mMoB. Kopposust MeTamioB: BUIBI KOPPO3WH, CIOCOOBI 3aIIUTHI
METAaJIOB OT KOPPO3UH

Hemeramnbl. O6mume ¢u3nyeckue U XUMHUUYECKHME CBOWCTBA HEMETAJJIOB. TUNMUYHBIC
cBoiictBa HemetawioB [V— VII rpynn. Knaccudukanus nu HOMEHKIAaTypa COCTUHEHHIA
HeMeTauioB. KpyroBopoThl OMOre€HHBIX 3J€MEHTOB B IPUPOJIE

XVMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BEUIECTB (OKCUIOB,
TUAPOKCUIOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX
BEILIECTB, BOJOPOJHBIX COETUHEHUH, BBICIINX OKCUAOB U TUAPOKCU]IOB

IIpakTHyeckue 3aHATHSA

CocraBineHue ypaBHEHHMN XWMHYECKHMX PEAKIUW C YYACTHEM MPOCTBIX M CIIOKHBIX
HEOPTaHUYECKHUX BEIIECTB: METAIUIOB U HEMETAJUIOB; OKCUAOB METAJUIOB, HEMETAJUIOB U
aM(OTEpPHBIX DJIEMEHTOB; HEOPraHWYECKUX KHUCJIOT, OCHOBaHMW U aM(OTEPHBIX
TUAPOKCUIOB; HEOPTAHUUECKUX COJIEH, XapaKTEPU3YIOIIMNX UX CBOKCTBA.

Pemienne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTAB,
noJilyyeHue 1 0e30MmacHOe UCIOJIb30BaHNE BaXKHEUIINX HEOPraHMUYECKUX BEUIECTB B OBITY
Y IIPAKTUYECKOM AESATEIIbHOCTH YEJIOBEKA

OK 02
IIK...

Tema 3.3.
Nnentudukarm
i
HEOPTaHUYECKU
X BEIIECTB

OcHOBHOE coepkaHue

JlabopaTopHble 3aHATHSA

Jlaboparopnas padbota «neHTudukays HEOPraHUYECKUX BEIICCTBY.
Pemenne »SKCHEpUMEHTANBHBIX 337a4 1O XWMHUYECKHMM CBOWCTBaM METAJIOB U
HEMETAaJUIOB, 10 PACIIO3HABAHUIO U MOJIYYCHUIO COSTMHEHUN METAJIJIOB M HEMETAJIJIOB.

OK 01
OK 02
OK 04
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NnenTudukanus HEOPraHM4YECKUX BEIIECTB C MCMOJIb30BAHUEM UX (PU3UKO-XMMHYECKUX
CBOMCTB, XapaKTEPHBIX KaYeCTBEHHBIX peakiuil. KauecTBeHHbIE peakunu Ha Cyabdart-,
KapOOHAaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS

KonrpoabHas .

CBOiICTBa HEOPTraHUYECKHUX BEIIECTB 2

padora 2

Pasznen 4. CTpoeHue 1 CBOIICTBA OPraHM4YeCKUX BelleCTB 24

Tema 4.1. OcHOBHOE coJepkaHue 4 OK 01

Knaccuduxarus IIK...

, CTPOCHE K Teoperuueckoe o0yueHue 2

HOMCHKIJIATYPa  |[losBneHUE U pa3BUTHE OPTaHMYECKON XUMUU KaK Hayku. [Ipenmer oprannyeckou

OpraHM4€CKUX |XuMHUH. MECTO U 3HAYEHNE OPTAHNYECKOM XMMUHU B CUCTEME €CTECTBEHHBIX HAYK.

BEILIECTB XHMHUYECKOE CTPOEHHE KaK NOPSNOK COEAUHEHHsS aTOMOB B MOJIEKYJIE COTJIACHO X
BaJIECHTHOCTH. OCHOBHBIE MOJIOKEHHUSI TEOPUU XUMHUYECKOTO CTPOEHHUS OPraHUYECKUX
coequHeHun A.M. byrtnepoBa. YTriepoaHBI CKEIET OpPraHu4eCKOM MOJIEKYJIBI.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XMUMHUYECKOTO CTPOEHHsS Moiyekyd. M3omepus u 9
U30MEPBI.

[lonsitue o QyHkuonanpHoOM rpymme. Paaukan. [lpuniuner  kimaccudukanum
OpraHMYeCKMX  COEIMHEHUH. MexayHaponHas  HOMEHKJIATypa W NPHUHLHIBI
HOMEHKJIATypbl ~ OpraHuueckux  coeauHeHui. [lonstTe 00  a3oTcoaepkalux
COEMHEHMIX, OMOJIOrMUYECKH aKTUBHBIX BellecTBax (yriieBoAax, >kKMpax, Oenkax u Aap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUX (MOHOMED, IOJIMMED, CTPYKTYPHOE 3BEHO)

IpakTHyeckue 3aHATHUS 2
HomeHkiiaTypa OpraHM4eCKMX COEAMHEHUN OTAENIBHBIX KJIAcCOB (HACHILICHHBIE,
HEHACBIIICHHBIE M apOMAaTUYECKUE YIIIEBOAOPOJbl, CHHUPTHL, (HEHOJIbI, aIbJAETH/bI, 9

KETOHBI, KapOOHOBBbIE KHCJIOTHI W Jp.) CocTaBieHHE TONHBIX H COKPAIICHHBIX
CTPYKTYPHBIX (DOpMYJT OpraHWYECKHX BEIIECTB OTIEIBHBIX KJIACCOB, HMCIONB3YS HX
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Ha3BaHUS [0 CUCTEMATHYECKON M TPHUBHAIBHOW HOMEHKIIAType (STWIJIEH, AllEeTHJIEH,
rmiepuH, GeHols, GopMambIeTul, YKCYCHasE KUCIIOTa, THIWH). PacueTsl mpocreieit
(bopMyITBI OpraHUYECKON MOJIEKYJIBI, HCXO/ISl U3 AJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBolicTBa
OPTaHUYECKUX
COEIMHEHUN

OcHoBHOE coJepKaHue

12

Teopernueckoe o0yueHue

OU3UKO-XUMUYECKAE CBOMCTBA OPraHUYECKUX COCAUHEHUN OTIEJIBHBIX KJIACCOB
(ocobeHHOCTH KITacCH(PUKAINNA 1 HOMEHKIIATyphl BHYTPH KJIacca; TOMOJIOTHUECKHH Pl U
obmast popmyna; uzomepus; GU3NUECKUE CBOMCTBA; XUMUUYECKHUE CBOMCTBA; CIIOCOOBI
MOJTyYEeHUS ):

— IpelleTbHbIE YIIIEBOAOPOAbI (AJIKaHbl U LMKIIOANKaHbl). 'OpeHre MeTaHa Kak OJIMH U3
OCHOBHBIX HMCTOYHUKOB T€IJla B MPOMBIIUIEHHOCTH U ObITy. CBOHCTBAa MPUPOIHBIX
YIJIEBOJIOPOIOB, HAXOXKIAEHNE B IPUPOIE U IPUMEHECHHUE AJIKAHOB;

— HemnpeJenbHble (AIKEHbI, aJKUHbl U aJIKaJHEeHbl) U apOMATHYECKUE YIIIEBOJOPOIBI.
I'opeHne aneruieHa Kak HMCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU I CBAapKU M
PE3KH METAJIOB

— KHUCIJIOPOJICOAEPKAIINE COCTUHECHUS (CIUPTHI M (PEHOJIbI, KapOOHOBBIE KHUCIOTHI M
a(hupbl, ambAeTUAbl W KETOHBI, JXHUPbI, yIrJIeBojAbl). [IpakTHueckoe MPUMEHEHHE
STUJICHTJIMKOIS, ThulepuHa, (enoma. Ilpumenenune Qopmanbpaeruaa, aleTaibIeryia,
YKCYCHOM KHCJIOTBI. MblIa KaK COJM BBICHINX KapOOHOBBIX KHCJIOT. MOMOIIHME CBOHCTBA
MblJIa

— a30TCOZIepIKAIINE COCIUHEHNSA (aMuHBI u AMUHOKHCJIIOTHI, OeNKn).
BricokoMoeKyisipHbIe  COCNUHEHUSI (CMHTETHYECKHE U OHMOJOTHYECKU-aKTUBHBIE).
Monomep, momumep, CTpyKTypHOE 3BeHO. [lonmmepusanus 3THiIeHAa KAaK OCHOBHOE
HAMPAaBIICHUE €r0 UCITOIb30BaHMUS.

['eneTnueckas cBsI3p MEXKAY KIACCAMU OPTAHUYECKUX COCIMHEHUN

OK 01
OK 02
OK 04
IIK...
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IIpakTnyeckue 3aHATHS

CBoiicTBa OpPraHMYECKUX COCIAMHEHUN OTHAEIBbHBIX KJIACCOB (TpUBHANbHAS U
MEXKJIyHApOJHAs HOMEHKJIAaTypa, XUMHUUYECKHE CBOMCTBA, CIOCOOBI TOJYYEHUS):
npeeabHble (alKaHbl U IUKJIOATIKaHbI), HEMPEAEIbHbIE (QJIKEHbI, AIKUHBI U aJKaIUCHbI)
U apoOMaTHYECKHE YTIEBOJOPO/bI, CIIUPTHI U (HEHONbI, KAPOOHOBBIE KUCIOTHI U d(PUPHI,
aNbJETUbl U KETOHbI, AMUHBI M AMUHOKHUCIIOTHI, BRICOKOMOJIEKYJISIPHBIE COCIUHEHUSI.
3ajaHusl HA COCTABIICHUE YPAaBHEHUI XMMHUYECKUX PEAKIUN C yYaCTUEM OpPraHUYECKHUX
BEIIECTB HA OCHOBAHMH UX COCTAaBa M CTPOCHUS

CocraBnenue cxem peakiuii (B TOM 4uciie o MPe/jIoKEHHBIM IIENMoYKaM peBpalleHuit ),
XapaKTEePU3YIOIIUX XUMHAYECKAE CBOMCTBA OPraHUYECKHUX COECAUHEHUM OTIEJIbHBIX
KJIACCOB, CHOCOOBI MX TIOJYYCHUS W Ha3BaHUE OPraHUYECKUX COCIUHEHUU TIO0
TPUBHUAJILHOW WJIM MEXIYHAPOJHON CUCTEMATUYECKON HOMEHKJIIATYPE.

PemieHne npakTUKO-OPMEHTUPOBAHHBIX TEOPETHYECKUX  3aJaHUA HA  CBOMCTBA
OPTraHUYECKUX COEAUHEHUN OTAEIbHBIX KJIACCOB

JlaGopaTopHasi padora

JlabopatopHas padota “lIpeBpailieHrst OpraHMYeCKUX BELIECTB NMPU HArpeBaHUM'".
[Tomyuenune STUIEHA U U3yUeHUE €ro CBOMCTB. MoienrpoBaHNe MOJIEKYJI B XUMHYECKUX
IpeBpalleHN Ha TpuMepe 3TaHa, dTHIIeHA, alleTUJIeHa U JIp.

Tema 4.3.
Nnentudukaru
s OpPraHUYECKUX
BEIIECTB, NX
3Ha4YEHHUE U
IIPUMCHCHHE B
OBITOBOH U

OcHoBHOE coaep:xaHue

Teoperuueckoe o0yueHue

buooprannueckue coenunenus. [lpuMeHeHne W OHOJOTMYECKasl pPOJb YIIEBOAOB.
OxucieHue yrieBo10B — MICTOYHUK SHEPIUH KUBBIX OpraHu3MoB. O0s1acT IpUMEHEHUS
amuHOKuCHOT. lIpeBpaiienus OenkoB nmuu B opranusme. buonornyeckue ¢GyHKUUU
OenkoB. buonormdyeckune QyHKuu KUpoB. Poib opraHMyeckod XUMUU B PEIICHUH

OK 01
OK 02
OK 04
IIK...
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MPOU3BOJICTBEH
HOM
JIeSITETbHOCTH
YyeloBeKa

po0JIeM MHUIIEBOM O0€30MTaCHOCTH

Ponb oprannueckoil XMMUHM B peIIeHWH MPOOJIEM SHEPreTHUecKond Oe30MacHOCTH, B
pPa3BUTHH MEAMIMHBI, CO3JaHUM HOBBIX MATEpPUAJIOB, HOBBIX HCTOYHUKOB 3HEPIHU
(asIbTepHATUBHBIE UCTOYHUKH 3HEPTrUH). ONacHOCTh BO3ACHCTBUS HA )KUBbIE OPTAHU3MBI
OpTraHMYECKUX BEHIECTB OTACNIBHBIX KIACCOB (YIJIEBOJAOPOIBI, CHOUPTHI, (PEHOIBI,
XJIOPOPraHUYECKUE MPOU3BOAHBIC, AIBJEIHJbI U Jp.), CMBICT MOKa3aTeisl MpeleiabHO
JOIYCTUMOM KOHLEHTpaluu

JlaGopaTopHble 3aHATHSA

JlaGoparopHass pabora: ‘“UnaeHTudukanuss OpraHUYECKUX COCIUHEHUN OTIEIbHBIX
KJIACCOB”

Nnentudukanumss OpraHMYecKUX COCIMHEHUNM OTNEJIbHBIX KJIacCoB (Ha MpuUMepe
aNbJICTUIOB, KpaxMaja, YKCYCHOM KHUCJIOTHI, O€JIKOB W T.[I.) C HCIOJb30BAHUEM HUX
(U3UKO-XMMUYECKUX CBOMCTB M XapaKTEPHBIX KAaYECTBEHHBIX peakuuid. JleHaryparus
Oenka mpu HarpeBaHuu. [[BeTHble peakuuu OenkoB. BO3HHKHOBEHHE aHATUTUYECKOTO
CUTHaJa C TOYKM 3pEHUS XHMHYECKHUX IPOILECCOB MPU MPOTEKAHUU KAaYECTBEHHOM
PEeaKIMH, MO3BOJISIONIECH UASHTU(DUIIUPOBATH MPEIJIOKEHHBIE OPTraHNYECKUE BEIIECTBA

KonTpoabHas
padora 3

CrpykTypa ¥ CBOWCTBA OPTaHUYECKUX BEIIECTB

Pa3pnean 5.

Kunernveckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX
peakuuii
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CkopocTb OcHoOBHoOe coep:kaHue OK 01
XAMHUYECKUX OK 02
peaKIui. IIK...
XUMHUYECKOE
paBHOBECHE

Teopernueckoe o0yueHnue

CKOpOCTh peakIuy, €€ 3aBUCUMOCTh OT Pa3IuYHbIX (PaKTOPOB: MPUPOJIBI pearupyroIux

BEILIECTB, KOHLEHTPALlMM pEArupyrolluX BEIIECTB, TEMIIEpaTypbl U  IUIOMIAAH

pPEaKIMOHHON NOBEPXHOCTU. TeruioBble 3(PPEKTh XUMHUUECKHX peakuuil. OK30- U

OSHJAOTEPMHUYECKUE, PEAKLIUU.

OG6paTtuMocTh peakiuil. XMMHYECKOE PaBHOBECHE W €ro CMEIICHHUE IOJI JeUCTBUEM

paznuyHbIX (HaKTOPOB (KOHLEHTpPALMS PEareéHTOB WM MPOAYKTOB pPEaKIMH, JaBICHUE,

TeMIiepaTypa) Ui CO3JaHHUS ONTUMAJbHBIX YCIOBHM MNPOTEKAHUS XUMHUYECKHX

npoueccoB. [Ipuanun Jle [HlaTense

IpakTHyeckue 3aHATUSA OK 01

. OK 02

Pemenne mpakTHUKO-OPUEHTUPOBAHHBIX 33JaHUM Ha aHAIU3 (PAKTOPOB, BIMSIONIMX Ha

U3MEHEHHE CKOPOCTH XUMHYECKOM peakuuy, B T.4. C IIO3ULUUHA DKOJOTHYECKH IIK...

11€J1eCO00Pa3HOro MOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B LEISAX COXpaHEHUS

CBOETO 3JI0POBbS U OKPYKAIOIIEH NPUPOTHON CPEIBI.

Pemenne npakTuko-opueHTUPOBAHHBIX 3aJaHUI Ha ITpUMeHeHue npuHnuna Jle-1larense

JUISl HaXOK/ICHUSI HANPABJICHUS CMELIECHUS PaBHOBECHS XMMUYECKOW PEAKLIUHA U aHAJIU3

(akTOpOB, BIUAIONIMX HA CMEUIEHUE XUMHYECKOTO PABHOBECHS
Pasnea 6. PacTBOpHI
Tema 6.1. OcHoBHOe coJep:kaHue OK 01
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[TonsTue o Teopernueckoe o0yueHue OK 02
pacTBopax - OK 07
PactBopenune kak ¢uznko-xuMudeckuii mporiecc. PactBopbl. CrtocoObl MPUTOTOBIICHUS
pactBopoB. PacTBopumocTh. MaccoBass 4078 pacTBOpeHHOro BemecTBa. CMBbICI IIK...
MoKa3aresis MpeleSbHO JOMYyCTUMON KOHIIEHTPAIIMM U €ro KCIOJIb30BAHHE B OIIEHKE
HKOJIOTUYECKOI 0€30MacHOCTH.
[IpaBua 3KOJIOTrHYECKH 11€TECO00PA3HOTO MOBEJACHUS B OBITY U TPYJIOBOU NESITEIIBHOCTH
B LIEJSIX COXPAHEHHUSI CBOETO 3JI0POBBbS U OKPYKAKOUIEH MPUPOIHON CPEABI; ONMACHOCTH
BO3JICVICTBUS HA KMBBIE OPraHU3MbI ONPEEICHHBIX BEIIECTB.
Pemienne  OpakTUKO-OPMEHTHPOBAHHBIX  PACUYETHBIX  3aJlaHUl  HA  PacTBOPBI,
UCIIOJIb3yeMbl€ B OBITOBOM U MPOU3BOJICTBEHHON JEATEIHLHOCTH YEIOBEKA
Tema 6.2. OcHOBHOe coJiep:KaHue OK 01
HccnenoBanue OK 02
CBOMNCTE JlabopaTopHble 3aHATUA OK 04
pacTBOpoOB JlaGoparopHnas pa6oTa «IIpuroToBieHre pacTBOPOBY. IIK...
[IpuroToBneHue pacTBOPOB 3aJaHHOM (MaccoBOM, %) KOHIIEHTpaluu (C MPaKTUKO-
OPUEHTUPOBAHHBIMHU BOIIPOCAMHU) U OTIPEICIICHUE CPEIbl BOJHBIX PACTBOPOB.
Pemienue 3a1ay Ha MPUTOTOBJICHUE PACTBOPOB
IIpodeccnonaIbHO-OPUEHTHPOBAHHOE COJlepPKaHue (coep:KaHue MPUKIATHOTO MOILYJIA)
Pa3znen /. XuMus B ObITY ¥ POU3BOJACTBEHHOI 1eATeJILHOCTH YeJI0BeKa OK 01
OK 02
Xumus B 06Ty (OCHOBHOE cojiepsKaHHe
- OK 04
IIPOM3BOICTBEH Teopernueckoe o0yueHune OK 07
HOU N . . IIK...
Hogeilmre 10CTHXKEHUSI XUMHUUECKON HAYKH U XUMUYECKOW TEXHOJIOTHHU. Poib xuMun B
ﬂ:ﬁiﬁiﬁomﬂ 00eCIIeYeHUN SKOJIOTUYECKON, SHEPTeTUUECKON M THUIIEBON O€30MacHOCTH, Pa3BUTUU

MeauiuHbl. [IpaBuna mowcka W aHanM3a XMMHUYECKOW HH(POPMAIUU M3 Pa3TAYHBIX
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UCTOYHUKOB (HayuyHass # ydeOHO-Hay4yHas JIMUTEpaTypa, CpeICTBAa MacCOBOM
uHpopmaiuu, cetb uTepHeT)

HpaKaneCKne 3aHATHUA

[Touck 1 aHanmu3 KEHCOB O MPUMEHEHUU XMMHUYECKUX BEHIECTB U TEXHOJOTUH C y4eTOM
Oynyiield npodecCHOHANBHOW JEATEIbHOCTH MO TeMaM: BaKHEWIHUE CTPOUTENIbHbIE
MaTepHallbl, KOHCTPYKIIMOHHbIE MaTEpHalIbl, KPACKH, CTEKIIO0, KepaMUKa, MaTepHalIbl JJIs

AJEKTPOHUKH, HAHOMATEpHUANIbl, TEKCTUJbHBIE BOJIOKHA, HWCTOYHUKU DSHEPIUH, 4
OpraHuYecKue U MUHEPAJIbHbIC YA00pEHUs], IEKapCTBEHHbIE BEIIIECTBA, OBITOBAS XUMHUSI.

3ammra: IlpencraBienue pe3ynbTaTOB peEIIEHUS KEUCOB B (opMe MUHU-TOKIAga C
Mpe3CHTaIuEN

IIpomeskyTouyHasi aTTecTanus Mo JMCUUILIHHE (3a4€T) 2
Bcero 72
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3. YCJIOBUSI PEAJTU3ALIMU MPOTPAMMBI OBLIIEOBPA3OBATEJIBLHOM
JUCHUILIAHBI

3.1. TpeboBaHKsi K MUHMMAJLHOMY MAaTEePUAJIbHO-TEXHUYECKOMY
o0ecrne4eHN 10

Jns peanuzalnuyd MpOrpamMMbl  JTUCHUIUIMHBL JOJDKHBI OBITh MPEAYyCMOTPEHBI
CleNyIolue CreluaibHble MOMEIIEHUs: Y4eOHbI KaOWHET XUMHHM W/WIH y4eOHOMU
XUMHUYECKOU J1abopaTopuH.

OGopynoBanne y4eOHOro kaOuHera (HarJsiAHble TMOCOOMA): HAOOPHI
IAPOCTEPKHEBBIX ~ MOJEJNEH  MOJIEKYJ, MOJEIM KPUCTAUIMUYECKUX  PEIIETOK,
KOJUICKITUU TIPOCTHIX M CJIOXKHBIX BEIISCTB W/WIN KOJUICKITUU TIOJUMEPOB; KOJUICKITHS
TOPHBIX MOPOJ U MUHEpaJIOB, Tabnuiia Menneneesa, yueOHble (UIBMBI, HUPPOBHIE
o0pazoBarenbHbIE PECYPCHI.

Texnuvyeckue cpeacTBa  00y4eHHMsi: KOMIBIOTED C  yYCTPOWCTBaMH
BOCIIPOM3BEAEHUSA  3ByKa, IMPUHTEP, MYJIbTUMEAUA-TIPOEKTOP C  JKPaHOM,
MyJIbTUMEIUMHAS JOCKA, YKa3Ka-MPEe3eHTEP IS IPE3CHTAIUH.

OoOopyaoBanue jgadoparopud M pado4YuX MeCT JIA0OPATOPUM: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JYIbl, MPEIMETHBIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI JJI KalelbHbIX peakuuid, GuiabTpoBaibHas OyMara, MpOMBIBAJIKH,
CTEKJISHHbIE TIPOOUPKH, PE3UHOBBIE MpoOKH, ¢GoHApUKH, HAOOpP pPEaKTHBOB,
CTEKJIIHHBIC TaJIOYKH, INTATUBBI Il MPOOMPOK; MEPHBIC IWIMHAPLI, BOPOHKHU
CTEKJIIHHBIE, BOPOHKHU JenuTenbHble muiuHapudeckue (50-100 mi), crynku ¢
nectukoM, (apdopoBble YallIKW, NUHIETH, (QUIBTPbI OyMaKHble, BaTa, MapJs,
YacOBbIE€ CTEKJIa, DJICKTPOIUIUTKHU, Ja0OpaTOpHBbIE IITATUBBI, CIHUPTOBLIE TOPEIKH,
CIIUYKH, TIPUOOp JIA MOJy4YEHHUs Ta30B (WM MpoOHMpKa € Ta300TBOJHOU TPYyOKOi),
JepKaTenu sl MpOOUPOK, CKIISTHKU JJIsi XpaHEHUsS PEaKTHBOB, Pa3aTOUYHbIE JIOTKHU;
xumudeckue ctakanbl (50, 100 u 200 mu1); mmarenu; MUHLUETHI; TUTEJIbHBIC IIUIIIbI;
CEKYHJIOMEpHI (TaiiMephl), MepHbIe pooupku (Ha 10—20 mur) 1 MepHBIe KOJIOBI (25, 50,
100 u 200 ™), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKJISTHHBIC MATIOYKH; KOHUYECKUE
K0J10b1 Jy1st TUuTpoBanus (50 u 100 mut); MHAMKATOPHBIE MOJOCKHU IS onpeneneHus pH
U CTaHJapTHAs WHJIUKATOpPHAS IIKaJla; YHUBEPCATbHBIA UHAUKATOP; numneTku Ha 1, 10,
50 ma (umm po3atopsl Ha 1, 5 u 10 mun), OropeTkd JyUisi TUTPOBAHUS, MEIUIIMHCKUE
mmpunbl Ha 100-150 M7, mabGopaTopHble W/WIKM aHamuTUYecKue Bechl, pH-meTpsl,
CYNIUIBHBIN mKad, u Ip. TabopaTopHOe 000PYIOBaHUE.

3.2. UudopMmannoHHoe odecnevyeHue peajn3aluuy NporpaMmbl

1. Jns peanmusanmuu mporpaMMmbl OHOIMOTEUHBIH (GOHA 00pa3oBaTEIHHOU
OpraHu3alud JIOJDKEH MMETh IeYaTHbIe W/WIA DJEKTPOHHBIE 00pa3oBaTelbHbIE U
WHQOpMAIIMOHHBIE ~ PECypChl,  PEKOMEHJIOBaHHBIC  JUJI1  HUCIIOJb30BaHUS B
o0pa3oBarenbHOM Ipolecce, He cTapuie S JeT C MOMEHTA U3/IaHus.
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2. PexoMeHayeMble MeUaTHbIC W3/IaHUS MO peanu3aluu 001eo0pa3oBaTebHON
JTVCHUTUTMHBL TIPEJCTABICHBl B METOAMYECKMX DPEKOMEHIAIMSIX IO OpraHU3aIlUuH
00yueHus.

4. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIbHOM JUCIHUILIAHBI

KoHTposb 1 olleHKa pe3yibTaToB OOy4YEHHUs OCYIIECTBISAETCS IpernogaBaTeiieM
B IIpoOIlecce TMPOBEJICHHMS NPAKTUUCCKUX 3aHATHM U Ja0OpaTOpHBIX  padoT,
TECTUPOBAHMS, a TAKXKE BBITIOJHEHUS OOYYAIOIIUMUCS HHAWUBUIYATbHBIX 3aJIaHHM,
MIPOCKTOB, HCCIeNOBaHUN. Pe3ynbraThl OOy4eHHUS OIpPENessioT, 4TO OO0ydaroIiuecs
JOJDKHBl  3HATh, I[OHMMAaTh W JEMOHCTPUPOBATH 1O 3aBEPUICHUU HU3YUYCHUS
JTACIUTLIAHBL.

Jns dbopMupoBaHUs, KOHTPOJS U OLEHKH PE3yJIbTaTOB OCBOCHHS Yy4eOHOMU
JUCIUIUIMHBI HCIIOJB3YETCS CHUCTEMa OILICHOYHBIX MEpOIPHUSTHH, TpEeACTaBIIsAOIIas
c000M KOMIUIEKC YUCOHBIX MEPONPHUSATHM, COTVIACOBAHHBIX C pe3ybTaTaMH OOy4YCHUS
u chopmymupoBanubix ¢ yderom DPI'OC COO (mpeaMeTrHble pe3yiabTaThl 110
nuctuiirae) u @I'OC CIIO.

OK/I1 | Moayas/Pa3nen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTart 00yueHust .
K Ma MeponpusaATHIA
| | OcHoBHOe coaepxaHue
1 DopMyJIHUPOBATH
Paspnen 1. OcHOBBI pMyAHP
0a30Bble MOHATHUSA U
CTPOCHUSI BelecTBa
3aKOHbI XUMHH
1.1 |OK 01 |Crpoenue atoMmoB  |CocCTaBIsATh 1. Tect «CTpoenue aToMmoB
XUMHUYECKUX XUMUYECKUe (POPMYJIbl | XUMHUUECKUX JIEMEHTOB U
DJIEMEHTOB U COCIMHECHUH B PUPOAA XUMUYECKOU
npupozaa COOTBETCTBHUH CO CBA3U.

XUMHYECKOM CBSA3M  |CTCIICHBIO OKUCIICHMS |2. 3a7auM Ha COCTaBJICHHUE
XUMHUYCCKHUX XUMHUYECKUX (HOpMYJIT
AJIEMEHTOB, UCXOJS U3 |IByXaTOMHBIX COCIMHEHUN
BAJICHTHOCTH U (oKcHIOB, CyIb(PUAOB,
AJIEKTPOOTPULIATENHHO [TUJIPUIOB U T.I1.).

CTH 3. 3aganug Ha

CUMBOJIMKHA ¥ HAa3BaHUU
COEIMHEHUH 11O
HOMEHKJIAType

HCIIOJIb30BAHUE XMMUUECKOMN
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OK/II

Monayas/Pa3znen/Te
Ma

Pe3yabTaT 00y4eHus

Tunsl olleHOYHBIX
MeponpUsATHH

MEXKTyHApPOIHOTO COK03a
TEOPETUICCKON 1
MPUKIIATHON XUMUU U
TPUBHAIBHBIX Ha3BaHUM JIJIs
COCTAaBJICHUS XUMHUYECKHX
dbopMy TByXaTOMHBIX
COeMHEHU (OKCHUJIOB,
CyJb(UI0B, TUAPUIOB U T.II.)
U IPYTUX HEOPTAaHUICCKUX
COE€IUHEHUHN OTHEIbHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Iepuonnueckuit
3aKOH U Ta0IuIa
J.1. MennaeneeBa

XapakTepu3oBaTh
XAMUYECKHUE
3JIEMEHTHI B
COOTBETCTBHHM C UX
MOJIO’KECHUEM B
MEPUOINYECKON
CUCTEME XUMHUYECKHUX
anemenToB [[. 1.
MenneneeBa

1. Tect «MeTtannuueckue /
HEMETAJJIMYECKUE CBOMCTBA,
3JICKTPOOTPHULIATEIIBHOCTD U
CPOJCTBO K JJIEKTPOHY
XUMHUYECKHUX AJIEMCHTOB B
COOTBETCTBHE C UX
3JICKTPOHHBIM CTPOCHUEM U
II0JI0KECHUEM B
MEPUOJUYECKON CUCTEME
XUMHYECKHUX 3aemeHToB .M.
MenpaeneeBay.

2. ITpakTueckue 3aJaHus Ha
YCTAHOBJIEHUE CBA3U MEXKIY
CTPOEHHUEM aTOMOB
XMMHYECKHUX DJIEMEHTOB U
MEPUOANYECCKUM U3MEHCHUEM
CBOMCTB XMMHYECKHUX
3JIEMEHTOB U UX COCIUHEHUN
B COOTBETCTBHUH C
MTOJI0KEHUEM
[lepuoauueckomt cUCTEME.

3. [IpakTuko-
OPUEHTHUPOBAHHBIE
TEOPETUUECKUE 3aJJaHUs Ha
XapaKTepu3aluo
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OK/II

Monayas/Pa3znen/Te
Ma

Pe3yabTaT 00y4eHus

Tunsl olleHOYHBIX
MeponpUsATHH

XAMUYECKHX IJICMECHTOB:
«Merammuueckue /
HEeMETaJlJInYeCKre CBOMCTRA,
AJIEKTPOOTPULIATEIHLHOCTD U
CPOJICTBO K DJICKTPOHY
XAMUYECKHX JJICMCHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
ITOJIOKCHUEM B
MIePUOINYECKON CHCTEME
XHUMHYECKHX DJICMEHTOB
J.1. MenneneeBa»

Pazgen 2.
XuMH4YecKue
peakuuu

Xapakrepu3oBathb
THIBI XUMUYECKHX
peakuui

KonTpoabnas padora
«CTpoeHue BemecTBa u
XUMHYECKHE PeaKIum»

2.1

OK 01
OK 04

Tunel XUMHYECKUX
peaxkuuin

CocraBasaTe peakiuu
COCIMHEHUS,
pazioxkeHusi, 0OMeHa,
3aMelIeHus,
OKHCIIUTEIIbHO-
BOCCTaHOBHTECIIHHBIC
peakIuu

1. 3agaun Ha cocTaBieHHE
YPaBHEHUM pEeaKIUi:

— COCMHEHUS, 3aMEIICHUSI,
pazyioxeHusi, 0OMeHa,

— OKUCIIUTEIIbHO-
BOCCTAHOBUTEIBHBIX
pEaKIuii C UCIOJIb30BAHUEM
METO/a JIIEKTPOHHOTO
Oananca.

2. 3ama4m HA pacyeT MacChl
BellleCTBa UM 00BbEMaA

ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAcCe
WIH 00BEMY OJHOTO U3
YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB; PACUYETHI

Macchl (00béMa, KOJUYecTBa
BELIECTBA) MPOJIYKTOB
peakIuu, eciau OJIHO U3
BEILIECTB UMEET NMPUMECH
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OK/I1 | Monyas/Pa3nen/Te Tunbl OEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepOonpusaATHIA
2.2 Onekrponutnyeckas |{CocTaBisTh 1. 3aganus Ha cocTaBiieHUE
JUCCOLIMALIMS U ypaBHEHUS MOJIEKYJISIPHBIX U HOHHBIX
HMOHHBIA 0OMEH XUMHUYECKUX PEAKINH |peaKIiil C y4aCTHEM KHUCIIOT,
MOHHOT0 0OMEHa C OCHOBaHHI U coJeH,
y4acTueM YCTaHOBJICHHE U3MEHEHUS
HEOPraHUYECKHUX KHUCIIOTHOCTHU CPEIbI
BEILIECTB 2. JJaboparopHnas pabota
"TUIBl XUMHAYECKUX
peakuin"
3 Pa3znea 3. Crpoenune HUcciaenoBars KonTpoasnas padora
U CBOMCTBA cTpoeHue u cBoiicTBa [«CBOMCTBA
HEOPraHW4YeCKHX |HEOPraHu4eCcKHX HEOPraHN4YeCKUX BeLeCTB»
BeIeCTB BeLeCTB
3.1 |OK 01 |Knaccuduxkanmus, Knaccudumuposatrs  |1. Tect «Homenknarypa u
IIK.. HOMEHKJIaTypa 1 HEOPraHUYECKUE Ha3BaHUE HEOPIaHUYECKUX
CTpOEHUE BELIECTBA B BELECTB UCXOJIS U3 UX
HEOPTaHUYECKUX COOTBETCTBHUH C UX XUMUYECKON (OpMYIIbI WU
BEILECTB CTpPOEHUEM COCTaBJICHHE XUMUYECKOU

bopMyIIbl UCXOMS U3
Ha3BaHUsI BELIECTBA MO
MEKIYHAPOIHOU WIIU
TPUBHUAJIBHOU
HOMEHKJIaType».

2. 3amauM Ha pacyer
MacCOBOM JT0JIM (MacChl)
XUMHUUYECKOTO AJIEMEHTa
(coemuHeHUs) B MOJIEKYJIE
(cMmecn).

3. IlpakTuyeckue 3agaHust 1o
KJ1accuuKaIum,
HOMEHKJIaType U
XUMUYECKUM (hopMynam
HEOPTraHUYECKUX BEILECTB
Pa3JIMYHBIX KJIACCOB.

4. IlpakTrueckue 3aJaHus Ha
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OK/I1 | Monyas/Pa3nen/Te Tunbl OEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepOonpusaATHIA
ONPEAECTICHUE XUMUYECKON
AKTUBHOCTHU BEILIECTB B
3aBUCUMOCTH BUA
XUMUYECKOM CBSI3U U TUIIA
KPUCTANIMYECKON PEIIeTKH
3.2 |OK 01 |®usuxo-xumuyeckue|Y cTaHaBIUBAThH 1. Tect «OcobGeHHOCTH
OK 02 |cBoiicTBa 3aBUCUMOCTH (PU3UKO- |XUMHYECKHX CBONCTB
[IK... |HEeopraHWYECKUX XUMHUYECKUX CBOMCTB |OKCUIOB, KHCIIOT,
BEILIECTB HEOPTraHUYECKUX OCHOBaHMM, aM(POTEPHBIX

BEIIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJI, &
TaKXe TUMa
KPUCTAJUINYECKON
pELIETKH

TUAPOKCUIOB U COJIEW».

2. 3agaHus Ha COCTaBJIEHUE
YpaBHEHUN XUMHUYECKHUX
pEaKLHM C y4aCTUEM
MPOCTBIX U CIOKHBIX
HEOPraHUYECKHUX BEUIECTB:
OKCHJIOB METAJJIOB,
HEMETAJUIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAHUYECKUX
KHCJIOT, OCHOBAHMHU U
aM(OTEPHBIX TUIPOKCHUIOB,
HEOPraHUYECKUX COJIEH,
XapaKkTEepU3yIOIUX UX
CBOMCTBA U CIIOCOOBI
MOJTy4YCHUS.
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OK/I1 | Monyas/Pa3nen/Te Tunbl OEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepOonpusaATHIA
3. IIpakTuko-
OPHUEHTUPOBAHHBIE
TEOPETUYECKHE 3aJaHUs HA
CBOICTBA U NOJIyYEHUE
HEOPTraHMYECKUX BEILIECTB
3.3 | OK 01 |Nnentudukarus HUccnenosatn 1. [IpakTuko-
OK 02 |HeopraHndeckux Ka4ECTBEHHBIC OPUEHTUPOBAHHBIC 3aJJaHUS
OK 04 (BemiecTB peakuuu 10 COCTABJICHUIO
HEOPTaHUYECKUX XUMUUYECKUX PEAKIUN C
BEILIECTB y4aCTHEM HEOPTaHUYECKUX
BEILIECTB, UCIIOJIb3YEMBIX JJISI
UX UJICHTU(UKAIUY.
2.JlabopaTtopHas pabora:
“Unentudukarus
HEOPraHUYECKHUX BEUIECTB”
4 Pa3znen 4. Crpoenune HUccaenoBars KonTpoabnasi padora
U CBOIiCTBA cTpoeHue u cBoiicTBa [«CTpoeHHe U CBOICTBA
OPraHN4YecKuX OPraHu4ecKnx OPraHUYecKNX BellecTB)
BelleCTB BellleCTB
4.1 |OK 01 |Knaccudukaims, Knaccudunmposars  |1. 3amanust Ha cocTaBlIieHHE
[IK... |cTpoeHue u OpPraHUYECKUe HAa3BAHUU OPraHUYECKUX
HOMEHKJIaTypa BEIIECTBA B COCJIMHEHUH MO TPUBUAIIBHON
OpTraHUYECKUX COOTBETCTBHHU C UX WU MEXIyHApOTHON
BEILIECTB CTPOCHUEM CHUCTEMAaTUYECKOU
HOMEHKJIaType.

2. 3agaHus Ha COCTaBJIECHUE
MOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyT
OpraHUYECKUX BEIIECTB
OTZIETBHBIX KJIACCOB.

3. 3amauu Ha OINpeJeIIeHHE
npocreiiei GopMyIbl
OPraHUYECKON MOJIEKYJIBI,
UCXOJISl U3 BJIEMEHTHOTO
coctaga (B %)
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OK/II

Monayas/Pa3znen/Te
Ma

Pe3yabTaT 00y4eHus

Tunsl olleHOYHBIX
MeponpUsATHH

4.2

OK 01
OK 02
OK 04
IIK...

CBoiicTBa
OPTaHUYECKUX
COeIMHEHNH

YcTanaBnuBaTh
3aBUCUMOCTH (hPH3UKO-
XAUMHYECKHX CBOMCTB
OpraHUYECKUX
BEILIECTB OT CTPOSHUS
MOJIEKYTT

1. 3aganust Ha cocTaBIEHUE
ypaBHEHUIN XUMHUYECKHUX
peakiuii ¢ yuactTuem
OpraHUYeCcKUX BEIIECTB Ha
OCHOBAaHHMH MX COCTaBa U
CTPOCHMUS.

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHYECKUX
peaKuui, UIUTFOCTPUPYIOLIUX
XUMUYECKUE CBOMCTBA C
y4E€TOM MEXaHU3MOB
IPOTEKaHUS TaHHBIX
PEAKLHI U TEHETUYECKOU
CBSI3U OPTAHUYECKUX
BEILIECTB Pa3HbIX KJIACCOB.
3. PacueTrHbIe 3a1a4H 110
YPaBHEHUSIM PEAKLUN C
Y4aCTUEM OPTaHUYECKUX
BEILIECTB.

4. JTabopaTtopHas paboTa
“IIpeBpaiieHus
OpraHUYECKUX BEIIECTB MPU
HarpeBaHUU"

4.3

OK 01
OK 02
OK 04
IIK...

Nnentudukarus
OpraHUYECKUX
BCILIECTB, UX
3HAYCHHUE U
IIPYMEHEHHE B
OBITOBOH U
MIPOU3BOJACTBEHHOM
JIeATEIILHOCTH
YyeJIoBeKa

Uccnenosathb
Ka4eCTBEHHBIC
peakiuu
OpPraHUYECKUX
COCJIMHCHUH
OTAENIBHBIX KJIACCOB

1.ITpaktuko-
OpHECHTHPOBAHHBIC 32/ TaHUSI
IO COCTaBJICHUIO
XAMUYECKHUX PEAKIIAN C
y4acTUEeM OPTaHUYECKUX
BCIIECTB, B T.4.
UCIIOJIB3YEeMBIX JIJIS UX
uJeHTU(PUKALMK B OBITY U
IPOMBIIIJIEHHOCTH.
2.JlabopaTtopHas pabora:
“UnenTudukarus
OPraHUYECKUX COCIUHECHU
OTIEJIBLHBIX KJIACCOB”
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OK/I1 | Monyas/Pa3nen/Te Tunbl OEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepOonpusaATHIA
3) Paspean S. Xapakrepu3oBaTh
Kunernueckue u  |BJIMsIHHE Pa3JIMYHbIX
TePMOAUHAMHMYECK |(PaKTOPOB HA
He 3AaKOHOMEPHOCTH [PABHOBeCHE H
NMPOTEKAHUS CKOpPOCTh
XUMHYECKHUX XHUMHYECKHUX
peakumu peaxkumnu
5 |OKO0l |CkopocTh XapakTepu3oBaTh [IpakTHKO-OpHUEHTUPOBAHHBIE
OK 02 |xumuyeckux BIIUSTHUE TEOPETUUYECKUE 3aJaHUS HA
[IK... |peakumil. KOHICHTPAIUHU aHanu3 (aKkToOpOB,
XUMUYECKOE pearupyrommx BIIMAIONIMX HA U3BMEHEHUE
paBHOBeECHE BELIECTB U CKOPOCTH XUMHUYECKON
TEMIIEPATYPhI HA peakuuu. [IpakTuko-
CKOpPOCTh XMMUYECKUX |OPUEHTUPOBAHHBIC 3a1aHUS
peakuuii Ha MIPUMEHEHUE TPUHITUIIA
XapaxkTepu3oBaTh Jle-lllarenbe nus
BJIMSIHUE U3BMEHEHUS]  |HAXO0XKJICHUS HaIpaBICHUS
KOHIICHTPALINHU CMELIEHUS PABHOBECUS
BELIECTB, PEAKLUU XUMHYECKOUN pEaKIUU U
Cpellbl U TeMIepaTyphl |[aHau3 GaKkToOpoOB,
Ha CMELICHHE BIIMSIOIINX HA CMEIICHUE
XUMUYECKOTO XUMHUYECKOTO PAaBHOBECHS
paBHOBECHS
6 HccnenoBath
Pa3zpnea 6. HCTHHHBIE PACTBOPbI
PacTBOpbI ¢ 32/IaHHBIMHU
XapaKTepUCTUKAMM
6.1 |OK 01 [(IToustue o Paznuuars uctunneie |1. 3amaum Ha MPUTOTOBIICHUE
OK 02 |pactBOpax pacTBOPHI pacTBOPOB.
IIK ... 2. ITpaktuxo-

OPHUEHTUPOBAHHBIE
pacueTHbIE 3aJIaHKs Ha
JUCTIEPCHBIC CUCTEMBI,
UCIIOJIb3YeMbI€ B OBITOBOM U
MIPOU3BOJACTBEHHOMN
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OK/I1 | Monyas/Pa3nen/Te Tunbl OEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepOonpusaATHIA
NEATEIbHOCTU YEJIOBEKA
6.2 | OK 01 |HccnenoBanue Uccnenosarh ¢pusuko- |JlabopaTopHas padbota
OK 04 |cBOiCTB pacTBOpOB |xuMuueckue cBorictsa |“IIpuroroBneHne pacTtBopoB”
IIK ... VMCTHUHHBIX PACTBOPOB
Il | [IpodeccuonaiLHO-OpHEHTHPOBAHHOE CO/lepKaHMe (CoAepKaHne MPUKJIATHOTO
MO/1YJIf1)

7 Pasznen 7. OuenuBarnb 3amura Keiica (¢ yuerom
XuMus B ObITY 1 |TIOCJIEICTBUS Oynymen
NPOU3BOJACTBEHHON [OBITOBO H Nnpo¢eccuoHANbHOMI
AeSITeJIbHOCTH NMPOU3BOJCTBEHHON |1eSITeJIbHOCTH)
YyeJl0BeKa AeSITeJIbHOCTH

YeJ0BeKa ¢ nNo3uuui

JKOJIOTHYECKOM

0e30MmacHOCTH
OK 01 |(Xumus B ObITYy U OruieHuBaTh Keiic (c yuerom Oymymei
OK 02 |npou3BOJICTBEHHOW |MOCIEACTBUS OBITOBOH [IPOPECCHOHATBHON
OK 04 |nmesreapHOCTH Y MIPOU3BOJICTBEHHON |/I€SITEILHOCTH)
OK 07 |4genmoBeka eI TEIILHOCTHU Bo3MokHEBIE TEMEBI KEWCOB:
IIK ... yenoBeka ¢ no3unui  |1. [loTennenue knnmara u

IKOJIOTHYECKOU
0€30IacHOCTH

BBICBOOOICHUE Ta30BBIX
TUIPATOB CO JTHA OKEaHa.

2. Bynymue matepuansl s
aBHa-, MaIlIMHO- U
pUOOPOCTPOCHHUS.

3. HoBble MaTepuansl s
COJIHEYHBIX OaTapen.

4. JIekapcTBa Ha OCHOBE
PaCTUTEIBHBIX TIPETapaToB
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