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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
OBIIEOBPA3OBATEJABHOM JUCHUILIUHBI «XUMUS»

1.1. Mecto 0011e06pa3oBaTe/ibHO JUCHUILUINHBI B CTPYKTYP€e OCHOBHOM

npogeccuoHaILHOM 00pa30BaTEIbHON MPOTPAMMBI

OO6meoOpa3oBaTebHas JAUCHHUIUIMHA «XUMHUS» SBISCTCS  00sS3aTEIIbHON
4acThio  0011e00pa30BaTEIbHOTO [HMKJIA O0pa30BaTENbHOM MPOTpaMMbI B
cootBerctBUM ¢ PI'OC CIIO mno npodeccun 100120.04 IlpoBogHuk Ha
KEJIE3HOA0POKHOM TPAHCTIOPTE

TpynoeMKOCTh AUCHUILUIMHBI «XUMUS» Ha YIIIYOJICHHOM YPOBHE COCTaBIISIET
144 ygaca, u3 xotopsix 102 uvaca — Ga3zoBbiii Moaynb (7 pasznenoB) U 38uaca —
NPUKIAIHOM MOnayib (2 pasnena), BKIIOUYAIONIUN MPAKTUKO-OPUEHTUPOBAHHOE
coJiepKaHue, YCUJIMBAIoIee MPOPUIbHYIO COCTaBIAIONIYI0O 10 KOHKPETHOU
npodeccuu Win CreuruagsbHOCTH.

[IpuknanHoi MOIylb BKIIOYAET JABa pasnena. Pazgen 8§ «Xumus B ObITY U
MPOU3BOJICTBEHHON  JIEATENBHOCTH  YEJIOBEKa»  peanusyercs JUisl  BceX
npodeccuil/crenuaibHOCTe Ha MaTepualie KeHCOB, CBSI3aHHBIX C DKOJIOTHYECKON
0€30MacHOCThI0 U OIICHKOW TMOCIEACTBUN OBITOBOW M MPOU3BOICTBEHHOMN
NEATEeTbHOCTH, MO OTpacisiM Oyaymied mpodeccHOHaIbHOM — ACSTENbHOCTU
00y4Jarommxcs.

Paznena 9 mpencraBinen Temoi - «VcciaemoBaHue M XMMHUYCCKUN aHAIU3
O00OBEKTOB TEXHOCPEPHI».

[leprox oOyueHuss © pacOpelelieHHe IO CEeMeCTpaM  OIpenaessieT
oOpa3zoBarenbHasi  OpPraHM3allds  CAMOCTOSITENBHO, C  Yy4e€TOM  JIOTHUKH
dbopMupoBaHUsl TMPEIMETHBIX PpE3yJbTaTOB, OOHMUMX U MPOPEeCCUOHATBHBIX
KOMIETEHIIUM,  MEXIOPEAMETHbIX  CBA3€H C  JAPYITUMU  JUCHUIUIMHAMU

00111e00pa30BaTeIbHOTO U 001IETPO(HEeCCHOHAIBHOTO ITUKJIOB YYEOHOTO IJIaHa.



1.2. Heaun v mi1aHUpPyeMble pPe3yJbTAaThl 0CBOEHHS 0011e00pa30BaTeILHOM

JTUCIHHUIIINHBI

1.2.1. Ieau 1 3a5a4m 001meo0pa3oBaTeJbHON JUCHUIIIMHBI

dopMUpOBaHUE Yy CTYJIEHTOB XHMHYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa KakK OCHOBBI MPHUHATHSA PEHICHUNW B >KU3HEHHBIX H
MPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOI'O MTOBEJICHUS B IPUPOTHON cpejie.

3amauyu TUCUMILIHHBI:

1) chopMupoBarh NMOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOUIEH Cpelie, NEIOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS NPOBOJUTH PACUEThl MO XUMHUYECKUM (QopMyiaMm U
YpaBHEHUSIM XMMHUYECKMX pEaklil, IUJIAHUPOBAaTh U HUHTEPIPETUPOBATH
pPEe3yJbTaThl XUMUUYECKUX DKCIIEPUMEHTOB,

3) copMupoBaTh HaBBIKM IPOBEICHUS XUMHUYECKHX HKCIEPUMEHTAIbHBIX
MCCIIEIOBAaHUM ¢ COOIOIEHUEM TTPaBHII O€30MaCHOT0 OOpallleHUsl ¢ BEIIECTBAMU U
71a060paTOPHBIM 000PYAOBAHUEM;

4) pa3BUTh yMEHHUS  aHAJIU3HPOBATh, OILICHUBATh, MPOBEPITH Ha
JIOCTOBEPHOCTH M 000011aTh HH()OPMALIUI0 XUMUYECKOTO XapaKTepa U3 pa3InyHbIX
HMCTOYHUKOB;

5) chopmupoBaTh  yMEHUsSI  NPOTHO3UPOBATH  TOCJEACTBUS  CBOEH
JEATCIBHOCTH M XUMHUYECKUX MPUPOJHBIX, OBITOBBIX M IPOU3BOJICTBEHHBIX
IIPOLIECCOB;

6) chopMHpoBaTh TOHUMAHUE 3HAYUMOCTU JTOCTUKEHUM XUMHUECKON HAyKU

1 TEXHOJIOTHH ISl pa3BUTHS COITMAILHOM M ITPOU3BOJICTBEHHOM cdep.

1.2.2. Ilnanupyembie pe3yJbTaThbl OCBOCHHS
o01eodpasoBaTebHOMAUCHUILINHBI B cOOTBeTcTBHU ¢ PI'OC CIIO u Ha

ocHose ®I'OC COO



Koa n
HAUMEHOBaHHeE
(popmupyembIx
KOMIIeTeHI U

HHaHpreMble PE3yJabTAThI 0OCBOCHUA TUHCIHUIIJINHBI

O6mue!

JucuMILIHHAPHbIE?

OK 01. Beibupats
CIIOCOOBI peLIeHUs
3a7a4
npodeccruoHaNbHON
JeSITeIbHOCTH
HNPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yactu TPYAOBOI'0O BOCIIUTAHUS

- TOTOBHOCTh K TPyAy, OCO3HaHHWE IIEHHOCTH
MacTepCTBa, TPYA0II00HE;
- TOTOBHOCTh K  AaKTUBHOH  JIEATCIHHOCTH

TEXHOJOTHMYECKOM M COLUMAIBHOW HAaIpPaBICHHOCTH,
CIIOCOOHOCTh ~ MHHMIIMUPOBATh, IUIAHUPOBATh U
CaMOCTOSITEJIBHO BBIMOJIHATH TaKyIO JEATEIbHOCTD;

- HHTEpeC K pa3MyHbIM chepam npodeccroHabHON
JIeATSIIHHOCTH,

OBaanenue YHHUBeEpPCaJIbHbIMU Y4eOHBbIMH
NMO3HABATEJIbLHBIMHU JAeliCTBUSIMM:

a) 0a30Bble JOTHYeCKHE JelCTBHS.

- CaMOCTOSITENILHO (dbopmynHpoBaTh u
aKTyalu3upoBaTh MNpoOJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBATb Cy'H_[eCTBeHHHﬁ MNpU3HAK HJIN

OCHOBaHUA OJId CpaBHeHI/Ifi, KHaCCHq)HKaIIHI/I u
0000IIEeHHS;
- OIpemeNaTh LEMH JEATCILHOCTH, 3ajaBaTh

MapaMeTpbl U KPUTEPUU UX JOCTHUKEHUS;
- BBUIBJISITh 3aKOHOMEPHOCTH W TMPOTUBOPEYUS B
paccMaTpUBaEMBIX SIBJICHUSX;

- BHOCUTbh KOPPEKTHUBBI B JEATEIIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEISAM, OLEHUBATh PUCKU
MOCJIE/ICTBUN NCATCIBHOCTH;

- pa3BHUBaTh KPEATUBHOE MBIIUICHUE NPU PELICHUH

- BJIAJETh CUCTEMOW XMMHWYECKHX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOTIOJIATAIOIINE TMOHATHS (XUMHUYECKHH JJIEMEHT, aToM,
3JIEKTPOHHAsI 000JI0YKa aToMa, s-, P-, d-3JIeKTpOHHBIE OpOUTATH
aTOMOB, HOH, MOJIEKYyJIa, BaJICHTHOCTb,
ANEKTPOOTPHUIATEIIBHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKas
CBsI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM, yriepoaHbIN
ckener, (yHKIMOHAIBHAS TpPyIIa, paguKal, H30MEpHs,
M30MEpbI, TOMOJIOTMYECKUH Psii, TOMOJIOTH, YTIJIEBOAOPOJHI,
KHCIIOPOJI- W a30TCOAEpIKAIIUE COCAMHEHUS, OMOJIOTHMYECKH
aKTUBHBIC BelecTBa (YIJIEBOABI, JKUPbBI, O€IKH), MOHOMED,
MOJIMMeEp, CTPYKTYpHOE 3BCHO, BBICOKOMOJIEKYJISIPHBIE
COCJIMHEHMS, KPUCTA/UIMUECKas pEIIeTKa, TUIbl XUMHYECKHUX
peakuui (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC, 3K30- u
SHJOTEPMUYECKHE, PEAaKIMd HMOHHOro OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOIUTHYECKAS
JUCCOIMAIUsA,  OKUCIUTEIb,  BOCCTAHOBHUTENb,  CKOpPOCTh
XUMUYECKOW peaklMh, XUMHUYECKOE pPaBHOBECHE), TEOPUU U
3aKOHBI (T€OpHUs XUMHUYECKOTO CTPOSHHS OPTaHUYECKUX BEIECTB
A.M. BytnepoBa, Teopusi AIEKTPOIUTHUECKON TUCCOIUAINH,
nepuoauueckui 3akoH /.M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XHMUH,
(dakToNOrMuecKrue CBEICHUS O CBOMCTBAaX, COCTAaBE, MONyYEHUHU
1 0€e30MacCHOM HCIIOJIb30BAHMH BAXKHEUIINX HEOPTAaHUYECKUX U
OpPTaHWYECKHUX BEIIECTB B OBITY M MPAKTHUECKON AESITETbHOCTU
YeoBeKa;

- YMETh BBIBIATH XapaKTEPHbIE MPU3HAKA U B3aHMOCBS3b

lyKasbiBaloTcA IMUHOCTHbBIE U MeTanpeaMeTHble pesynbTaTbl U3 ®rOC COO (B nocneaHeit peaakumu ot 12.08.2022) B oTrnaronbHoi popme, bopmupyemble
06uweobpasoBaTeibHON ANCLUNINHOM
2ncumnanHapHble (NpeameTHble) pe3ynbTaTbl YKa3blBAlOTCA B COOTBETCTBUM C METOAMKOM NpenodaBaHna AMCLMMINHDI




KU3HEHHBIX TIPOOIIeM

0) 0a30BbIe HcCJIea0BaTeNbLCKHE AeiiCTBHS:

- BJaJICTh HaBbIKAMHU Y4€OHO-MCCIIECOBATEIbCKON U
MMPOCKTHOM JEATEIHPHOCTH, HABBIKAMHU pa3pelIeHUs
pooem;

- BBIBJIATH TNPUYUHHO-CIICJACTBEHHBIE CBSI3M U
aKTyaJu3upoOBaTh 3ajJlayy, BBIJBUTATh THUIOTE3Yy €€
pelieHus, HaXOAUTh apTryMEHTBI I JOKa3aTelIbCTBa
CBOMX YTBEpXKICHUH, 3aJaBaTh MapamMeTpbl U
KPUTEPUH PEIICHHUS;

- aHaJU3MPOBATh TOJIYYCHHBICE B XOJAC PEHICHUS
3a/1aud  pe3yJIbTaThl, KPUTHYECKH OIICHHBATh WX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh HW3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMETb IEpPEHOCUTh 3HAHMS B TO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEACATEIBHOCTH,

- yMeTb HHTEIpUPOBATh 3HAHUA U3  PA3HBIX
IPEIMETHBIX 00JIacTeH;
- BbI/IBUTaTh HOBBIE uzieu, npeaJiaraTb

OPUT'MHAJIBHBIC MMOAXOAbI U PCHICHU A,
- CIIOCOOHOCTH UX HMCIIOJIL30BAHHUS B IO3HABATEILHOM
U COLIMAJIbHOM IMPAaKTHUKE

M3YUYEHHBIX MOHITHHI, NMPUMEHSITh COOTBETCTBYIOLIUE TMOHSITHS
IIPU ONMCAaHUU CTPOEHUS M CBOWCTB HEOPraHUYECKUX U
OpPraHMYEeCKUX BEIIECTB W HUX [MPEBpAIICHUIN; BBIABISATDH
B3aUMOCBSI3b ~ XMMHMYECKMX 3HAHMM €  TMOHATHSAMH U
MPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

- YMETh MCHOJIb30BaTh HANMEHOBAHUS XUMHUUYECKHX COCIMHEHUM
MEKIYHAPOAHOTO COK3a TEOPETUYECKON M MPUKIIAJIHOW XUMUHU
W TpUBHAJbHBICE Ha3BaHMs BAXKHEUIIMX BELIECTB (ITHIICH,
arieTusieH, TiaunepuH, (QeHon, ¢GopManbpAeTua,  YKCycHas
KHUCIJIOTA, TJIMLUMH, YrapHbId Tra3, YIJEKHUCIbId Ta3, aMMHaK,
raiieHasi M3BECTb, HEraieHas W3BeCTb, IUThEBas coAa U
IpYyTHX),  COCTaBIATH  (OPMyJIbl  HEOPraHUYECKUX U
OpraHWYeCKUX BEIIECTB, YPaBHEHUS XUMHUYECKHUX PpEaKIui,
OOBSACHATH UX CMBICIT; IOATBEPKAATh XapaKTEPHbIE XUMHUECKUE
CBOICTBa BEILIECTB COOTBETCTBYIOLIMMHU 3KCIIEPUMEHTAMH U
3aMUCsIMU YPaBHEHUN XUMHUYECKUX PEaKIIMii;

- yMeTh  yCTaHABIWBATh MPUHAIJICKHOCTb  HM3YyUYECHHBIX
HEOPraHWYeCKUX M OPraHUYECKHUX BEILECTB K OIPEACICHHBIM
KJlaccaM U TpyIlliaM COeAMHEHUMH, XapaKTepru30BaTh UX COCTaB U
BAKHEWILIME CBOMCTBA; OMPENEIATh BUIbl XMMHUYECKUX CBS3EH
(koBaJIeHTHasi, MOHHAs, METAJUIMYecKas, BOJOPOJHAs), THIIbI
KPUCTAINTMYECKUX  PEHIeTOK  BEIIeCTB;  KJIacCH(UIIMPOBATH
XUMUYECKHUE PEaKIINH;

- chopMHUpOBaTh TPEICTABICHUSA: O MaTepUATBHOM EIUHCTBE
MUpa, 3aKOHOMEPHOCTSAX M TIO3HABAEMOCTH SIBJICHUI HPUPOJIBI; O
MEeCT€ M 3HAYEHHH XUMHUU B CHCTEME €CTECTBEHHBIX HAYK U €€
poiu B OOecrneuyeHUH yCTONYMBOIO pPa3BUTHS UYEIOBEUYECTBA: B
peleHny MpodIeM 3KOIOTUYECKOM, SHEPreTUYECKON U MUIIEBON
0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUH HOBBIX
MaTepuaioB, HOBBIX HCTOYHHUKOB DHEPIHH, B OOECIEUECHUU
paloHaIbHOIO  MPUPOIOIONB30BaHMS, B  (HOPMUPOBAHHUU
MHUPOBO33pEHUS M OOmed KyJIbTyphl 4YEIOBEKa, a Takke
HKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3[I0POBBIO
U IPUPOJHOMU Cpene;




- BJIAJIETh CUCTEMOM XMMHYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOLINE TOHATHS  (JIOMOJIHUTEIBHO K CHCTEME
HNOHATUM  0a30BOr0  YpPOBHsS) - H30TONbI, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHME aToMa, IHMOpuau3alus aTOMHBIX
opOutanei, xumuueckas cBs3b (" " um "', KpaTHBIC CBS3M),
MOJISIpHAsi KOHLEHTpalMs, CTpyKTypHas (opMmyia, u3omepus
(cTpykTypHasi, reoMerpuueckas (LHMC-TpaHC-U30MEPHUSI), THIIbI
XMUMUYECKUX peakluil (roMO- U TeTeporeHHble, oOpaTUMble U
HEOOpaTUMBIEC), pacTBOPHI (MCTHHHBIC, TUCIIEPCHBIC CHUCTEMBI),
KPUCTANIOTUAPAThI,  CTENEHb  JUCCOLMAIMH,  DJIEKTPOJIU3,
KPEKUHT, pU(OPMHUHT); TEOPUHM W 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIeKalle B OCHOBE IMTOHMMAaHUS
IPUYMHHOCTY U CHCTEMHOCTHM  XHMHYECKUX  SIBJICHHI,
COBPEMEHHbIE MPEJCTABICHUS O CTPOEHUM BELIeCTBA Ha
aTOMHOM, MOJIEKYJSIPHOM U  HaJMOJIEKYJSIPHOM  YPOBHSX;
OpEJCTaBICHUs O  MeXaHU3MaX XHMHYECKMX  PEaKIMH,
TEPMOJMHAMHYECKUX M KHHETHYECKMX 3aKOHOMEPHOCTAX HX
OPOTEKaHHUs, O XUMHMYECKOM DPABHOBECHM, JHCIIEPCHBIX
cucreMax, (PaKkTOJOTHYECKHE CBEJEHUS O CBOWMCTBAaX, COCTAaBE,
NOJYyYeHUH W  0Ee30MacHOM  HCMOJb30BAHUU  BAKHEHIIHX
HEOPraHMYeCKWX M OpraHM4ecKUX BeUlecTB B ObITY U
NPAaKTUYECKOM JEATeNbHOCTH 4YeNOBEeKa; OOIMX HayYHBIX
NPUHLIMIIAX ~ XUMHUYECKOrO  TMPOM3BOACTBA (HAa  IpUMeEpe
IIPOM3BOJCTBA  CEPHOM  KHUCIOTHIL, aMMHakKa, METaHOJIa,
nepepaboTku HePTH);

- yMeTh NPOBOJUTH pacyeTbl MO0 XUMHUYECKUM (opMmysiam H
YpaBHEHUSM  XMMMYECKHX peakUuil ¢  HCIOJIb30BaHHEM
¢u3nueckux BeMMYMH (Macchl, OoObeMa Ta3oB, KOJUYECTBA
BEIIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: pacueThl IO HAXOXKICHHUI0O XUMHUYECKOH (HopMyIIbl
BEIIIECTBA; pacdeThl Macchl (00beMa, KOJUYECTBA BEIIECTBA)
IIPOAYKTa pEakLUHu, €CIU OJHO M3 MCXOAHBIX BEILIECTB JIaHO B
BHJIE pacTBOpa €  OINpPEACIICHHOW  MacCOBOW  JIOJeH
pPAcTBOPEHHOI'O BELIECTBA MJM JaHO B M30bITKE (MMeeT




MPUMECH); pacueTbl MacCOBOM WJIM OOBEMHOM JIOJIM BBIXOJAA
MPOJYKTa peakluu; pacyeTbl TEIUIOBOro 3(deKra peakiuii,
00BEMHBIX OTHOIIICHUH Ta30B;

- YMETh BBIABJISATH XapaKTEpHblE NPU3HAKK U B3aHUMOCBS3b
M3YUYEHHBIX MOHITHM, MPUMEHSITh COOTBETCTBYIOLIUE TOHSATHUS
IpU ONHUCAHUU CTPOCHUS U CBOWCTB HEOPraHUYECKUX U
OpPraHMYEeCKUX BEIIECTB W HUX [MPEBpAIICHUHN; BBIABISATDH
B3aMMOCBSA3b  XMMHYECKMX 3HAaHMA C  TOHATUSAMU U
NPEJCTAaBICHUAMHU JAPYTHX MPEAMETOB Uit 0o0jiee OCO3HAHHOTO
MOHUMAHUS U OOBSICHEHHSI CYIIHOCTH MaTepHAIbHOTO €IMHCTBA
MHpa; HCHOJB30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHHS JUIs
OOBSICHEHUS! W  MPOTHO3UPOBAHUS  SBICHUM, HMEIOIINX
€CTECTBEHHOHAYYHYIO MIPUPOY;

-yMETh HCIOJIb30BaTh HAUMEHOBAHUS XMMHUYECKUX COCIUHEHUN
MEKIYHAPOAHOTO COK3a TEOPETUUYECKON M MPUKIAIHOW XHUMUU
Y TPUBUAIbHbIC HA3BaHUS BEIIECTB, OTHOCAIINXCSA K U3YYCHHBIM
KJlacCaM OpPraHUYeCKUX W HEOPraHMYECKUX COEIMHEHMHI;
UCIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIUKY JUIS COCTaBIICHUS
dbopMyn  HEOPraHWYECKUX  BEIIECTB, MOJIEKYJSAPHBIX U
CTPYKTYPHBIX (Pa3BEpPHYTBIX, COKPAIICHHBIX W CKEJICTHBIX)
dbopMyn OpraHMYeCKMX BEIIECTB;, COCTAaBJISATh YpaBHEHUS
XUMUYECKUX  peaKkIUMil U  pacKpblBaTh HX  CYLIHOCTH:
OKUCITUTEIbHO-BOCCTAHOBUTENLHBIX ~ PEAKIM  MOCPEICTBOM
COCTaBIIEHUSI DJIEKTPOHHOTO OanaHca STUX PpeaKlMii; peakiuui
HOHHOTO OOMEHa TIyTeM COCTaBJIEHUS MX TOJHBIX |
COKpalllCHHBbIX HOHHBIX YPAaBHEHUMW; peakUuil THUApPOIN3a,

peakuui KOMILJIEKCOOOpa30BaHUs (Ha npuMepe
THJIPOKCOKOMITJIEKCOB IIMHKA U allOMUHUA); TOATBEPXKAATh
XapaKTCPHBIC XUMHUYCCKHUEC CBOMCTBaA BCIIIECTB

COOTBETCTBYIOIIUMU JKCIIEPUMEHTAMHU U 3aIIUCIMU YPaBHEHUMU
XUMHYECKHUX PEAKLINN;

- YMeTh Kiaccu(UIUPOBATh HEOPraHWYECKHEe U OpTraHUYecKue
BEIeCTBA U XUMHUYECKHE pPEeaKlHH, CaMOCTOSITEIbHO BBIOMPATH
OCHOBAHMS M KPUTEPUHM sl KJIACCU(PUKAIMHM HM3YYaeMBIX
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XUMHUYECKUX OOBEKTOB; XapaKTEpPU30BaTh COCTaB U BaXKHEMIINE
CBOIICTBa BEILECTB, MPUHAAIICKAIIUX K OMPEICICHHBIM KilaccaM
U TIpyllaM COeAUHEHMHM (IpOCTble BEIIECTBA, OKCHJIBI,
THJIPOKCHUJIBI, COJIU; YIJIEBOJOPOABI, MPOCThIE 3(PHUPHI, CHUPTHI,
(beHOobI, anpAeTHAbI, KETOHBI, KApOOHOBBIE KHCIIOTHI, CIOXKHbIC
3Gupbl, KHUPBI, YIIEBOAbI, AMHHBI, AMUHOKHCIOTHI, OENKH);
IPUMEHSTh 3HAaHUA O COCTaBE M CBOMCTBAX BEIIECTB IS
HKCIIEPUMEHTAJIbHOW  NPOBEPKHM  TUIIOTE3  OTHOCUTEIHHO
3aKOHOMEPHOCTEH IIPOTEKaHUs XMMHMYECKUX peakuuil u
MIPOTHO3UPOBAHUS BO3MOXKHOCTEN UX OCYIIECTBIICHUS;

- YMEThb NOJATBEPXKJIaTh HAa KOHKPETHBIX IPUMEpax Xapakrep
3aBHCHUMOCTH  PEaKIIMOHHOM  CIIOCOOHOCTH  OpPraHHMYECKHX
COCJMHEHUH OT KPaTHOCTH M THNa KoBajeHTHOW cBs3u ("T " u
"'"), B3aMMHOTO BJIMSIHUSI aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIaX;
a TaKkKe 0T 0COOEHHOCTEH peann3alnuu pa3IndHbIX MEXaHU3MOB
MPOTEKAHUS PEaKIUi;

- YMETb XapaKTepHu30BaTh JJIEKTPOHHOE CTPOECHUE aTOMOB (B
OCHOBHOM U BO30YXJIECHHOM COCTOSIHUH) U MOHOB XUMHUYECKHX
sanemeHToB 1 - 4 mepuonoB Ilepmommnueckoii cucrems 1.
MenneneeBa M HX BAJEHTHBIE BO3MOXKHOCTH, HCIOJB3YS
noustust "s", "p", "d-anekrponHsle" opOuTaNy, SHEPreTUUECKUe
YPOBHH; OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHMs CBOWCTB
XUMHUUYECKHX 3JIEMEHTOB M 00pa3yeMblX HUMH COEIMHEHUH IO
NepUoAaM U rpymmam;

OK 02.
Hcnonb3oBath
COBPEMEHHBIE
CpeJICTBA MOUCKa,
aHanmu3a u
WHTEPIpETANN
UHpOpPMALIUU U
MH(pOpPMallMOHHbIE
TEXHOJIOTUH JUISI

B o0s1acTHIEHHOCTH HAYYHOIO MIO3HAHUSA:

- c(OpMHUPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOIIECTBEHHOH TNPaKTHKH,
OCHOBAHHOTO Ha Janore KYJBTYD,

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa B
MOJIMKYJIbTYPHOM MHUPE;

- COBEpILICHCTBOBAHHUE SI3BIKOBOM M YHTATEIbCKOM
KYJIbTYpbl KakK CpEICTBa B3aMMOJCUCTBHS MEKIY

- YMETh IUIAHUPOBATh U BBITOIHATH XUMUUYECKUA HKCIIEPUMEHT
(mpeBpallleHss OpPraHMYECKUX BEIIECTB TP  HArpeBaHHH,
MOJIyYeHUE ATUJIEHA M HM3YYEHHE €ro CBOMCTB, KaueCTBEHHBIE
peaKknuy Ha albJeTHAbl, KpaxMmal, YKCYCHYI KHCIOTY;
JeHaTypanusi OENKOB TpU HarpeBaHUM, I[BETHBbIC pEaKIUu
OCJIKOB; TPOBOJUTH PEAKIIMM HMOHHOTO OOMEHa, OIpPEAeNAThH
Cpelly BOJHBIX paCTBOPOB, KAUECTBEHHBIC PEAKIIMU Ha CyIbdart-,
KapOOHAaT- W XJOPUI-aHWUOHBI, HA KAaTHOH aMMOHUS; pEIIaTh
SKCIIEpUMEHTAJIbHBIE  3a7auv 1o TemMaM "Meramnsl"  u
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BBITIOJIHEHHUS 337124
npodeccuoHanbHOM
JeSATETbHOCTH

JIIOAbMH U IO3HAHUA MHUPA,
- OCO3HaHHUC ICHHOCTHU HaquOﬁ JCATCIIBHOCTH,

TOTOBHOCTh OCYIIECTBIISTh MIPOEKTHYIO u
HCCIIEIOBATENLCKYIO JIEATENbHOCTh WHAUBUAYAIBHO
U B IPYIIIIE;

OBJageHue YHHUBEPCAJIbHbIMHU Y4eOHbIMU

NMO3HABATEJIbLHBIMU JeliCTBUSMM:

B) padora ¢ ungopmaumei:

- BJIQJICTh HaBBIKAMHU MOJYy4YeHHS HH(OpMAIUK U3
HUCTOYHUKOB  Pa3HbIX THUIIOB, CaMOCTOSITEIBHO
OCYIIECTBIISITh TOWCK, aHAJINU3, CUCTEMATH3allUI0 U
UHTEpIpeTaluio UHOOPMAllUK Pa3UYHbIX BUIOB U
(dhopM TIpeICTaBICHHUS,

- co3JaBaThb TEKCThl B pAa3IMYHBIX QopmaTax C
y4eTOM Ha3HaueHUs WHPOpPMAUM ©  LEJIEBOM

ayIUTOpUHU,  BbIOMpas  ONTUMAalbHYO  (opmy
MIpPE/ICTaBICHUS U BU3YyaIU3aliy;

- OLIEHUBAaTh  JIOCTOBEPHOCTb,  JIETUTUMHOCTb
nH(popMaluK, €€ COOTBETCTBHE IIPAaBOBBIM U

MOpaJIbHO-ITHYECKUM HOpMaM;
- HCIIOJIb30BaTh CpeAcTBa HWH(MOPMAIMOHHBIX H
KOMMYHHUKAI[IOHHBIX ~ TEXHOJIOTMH B  pelIeHUH
KOTHUTHBHBIX, KOMMYHUKaTHBHBIX "
OpPraHU3allMOHHBIX  3aJay c COOJII0ICHHEM
TpeOOBaHUN SPrOHOMHUKHU, TEXHUKH OE30MacHOCTH,
TMTHEHBI,  pecypcocOepeXeHus, IpaBOBbIX U
STHYECKUX  HOpPM, HOPM  HWH(POPMAIMOHHOU
0C30IMaCHOCTH;

- BJAJCTh HaBBIKAMH pACTIO3HABAHUS W 3alIUTHI
uHbopManuy, HHPOPMAIMOHHONW  OE30MacCHOCTH
JMYHOCTH,

"Hemetannbl") B COOTBETCTBUM C IpaBUIaMM TEXHUKH
0€30MacHOCTH MpH OOpAaIeHNH C BELIECTBAMHU U Ja0OPaTOPHBIM
000pyIOBaHHEM; TPEICTABIATh  PE3yJIbTaThl  XMUMHUYECKOTO
JKCIIEPUMEHTA B ()OpPME 3alMCH yPaBHEHHH COOTBETCTBYIOIINX

peakumii W  (GOPMYIHMPOBAaTH BBIBOABI Ha OCHOBE JTHX
pe3yJIbTaToB;
- yMeThb  aHAJIM3UPOBAaTh  XHUMHYECKYI0  HH(OpMAIHIO,

[OJy4yaeMyl0 M3 pa3HbIX HCTOYHMKOB (CpPEICTB MAacCOBOM
uHpopmanuu, cetb IHTEepHeT U Apyrue);

- BJIaJIeTh OCHOBHBIMU METO/IaMU HAY4HOT'O [T0O3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM (HAOIIO/IEHNE, U3MEPEHHE, IKCIIEPUMEHT,
MO/JICJINPOBAHUE);

- yMEThb MPOBOJUTH pacyeTbl MO XUMHUYECKHUM QopMmyjaM U
YPaBHEHMSIM  XUMHUYECKUX peakIUi ¢  HCIOJb30BaHUEM
¢u3NyYeCKUX  BEJIMYMH, XapaKTEpPU3YIOIIMX  BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, o00ObeMa (HOpMalbHbIE
yCIIOBUSI) Ta30B, KOJMYECTBA  BEIIECTBA;  HCIIOJIb30BAThH
CHUCTEMHbIE XMMHYECKHE 3HAHMS JUIsl NPUHATHUS pEIIeHU B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEILIECTBAMU
U UX IPUMEHEHUEM;

- YMETh CaMOCTOSITEJIbHO IUIAHUPOBaTb M NPOBOJUTH
XMUMUYECKUHA HKCIEPUMEHT (TOJIyueHHEe W HM3y4YeHHE CBOWCTB
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB, KaueCTBEHHbBIE
peakuuu YTJIEBOJIOPOIOB pa3IMYHBIX KJIaCCOB "
KHCIIOPOJICO/IEP)KAIIUX ~ OPraHUYECKUX  BEIECTB, pEIIeHUE
AKCIEPUMEHTAJIBHBIX 33a4 10 PACIIO3HABAHUIO HEOPTraHMYECKUX
Y OPraHMYECKUX BEIIECTB) C COONIOIEHUEM ITPaBUIl 0€30I1aCHOTO
oOpaleHns C BEIIEeCTBAMU M JIAOOPAaTOPHBIM 000pYyI0BaHHEM,
dbopMynupoBaTh LENM  HUCCIEIOBAHUS, MPEIOCTAaBIATH B
pa3nu4YHOl (opMe pe3yNbTaThl SKCIIEPUMEHTA, AaHAIU3UPOBATH U
OILICHUBATh UX JIOCTOBEPHOCTH;

- YMETb OCYLIECTBIIATDH LI€JICHANPABICHHBIN TOMCK XMMHUYECKON
uH(pOpMallMi B pa3IMYHBIX MCTOYHMKAX (HaydHas U ydeOHO-
Hay4yHas JIMTEpaTypa, CPeiCcTBAa MaccOBOW HMH(OPMALIUHU, CETh
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WHTEepHET U pyrue), KpUTUYECKH aHaJIU3UPOBAaTh XUMHUUYECKYIO
uHpopManuio, nepepadaTbiBaTb €€ M MCIOJIb30BaThb B
COOTBETCTBUU C IIOCTaBJICHHOHN y4eOHOH 3a1aueil;

- BJIAJETh CHCTEMOM 3HAHUH O METO/aX HAy4YHOrO IO3HAHUS
SIBIICHUM npupoabl, HUCIOJIb3YCMbIX B CCTCCTBCHHBLIX HAYKaX M
YMEHUSMHU TPUMEHATh 3TH 3HAHUSA INPH SKCIEPUMEHTAIbHOM
HCCICAOBAHUMM BCIICCTB W IJIA OOBSACHEHHSI XHMHUYECKHUX
ABJICHUM, HUMEIOIIUX MECTO B MPHUPOAE IPAKTUYECKOH
JIeSITEJIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM JKU3HH;

OK 04. DdpdexTuBHO
B3aMMO/JICHCTBOBATh U
paboTath B
KOJUICKTHUBE U
KOMaHie

- TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSTEIbHOCTH
Y CaMOOIIPEJIETICHHUIO;

-OBJIa/ICHHE HaBBIKAMH Y4eOHO-UCCIIE0BATEILCKOM,
MPOEKTHON M COLMATIbHOM JIEATEIIbHOCTH;
OBaanenue YHHBEPCAJIbHbIMH
KOMMYHHMKATHBHBIMU JAeHCTBUSIMH:

0) coBMecTHasi 1eiITeJIbHOCTh.

- NOHMMAaTh M HCIOJIb30BATh NPEUMYLIECTBA
KOMaHJHOW ¥ UHJIMBUYaJIbHOU paboThI;

- MNPUHUMATH LI COBMECTHOW JEATEIIBHOCTH,
OpraHu30BbIBaTh U KOOPAMHUPOBATH AEHUCTBUSA I10 €€
JOCTHIKECHHUIO: COCTaBIISITh IJ1aH JICHCTBHI,
pacIpenensarb poJii ¢ YYeTOM MHEHHM YYaCTHHUKOB
0o0CyX1aTh pe3yJbTaTbl COBMECTHOUM pabOTHI;

- KOOPJIMHUPOBATH U BBITIOIHATH padOTy B YCIOBUSIX

peanbHOTO0, BUPTYaJbHOTO M KOMOWMHHUPOBAHHOTO
B3aUMOJICUCTBUS;
- OCYUIECTBJIATh  IO3UTHUBHOE  CTPATETHYECKOE

MOBEJEHUE B PA3IMYHBIX CHUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIHATHBHBIM
OBjaeHHe YHUBEpPCAJbHBIMH PeryJsiTUBHbIMHU
JeHCTBUSIMU:

I') IPUHATHE ce0sl M APYTUX JIKO/Ieii:

- MPUHUMATh MOTHBBI U apTYMEHTHI JAPYTHX JIOJEH
MIPU aHAJIM3E PE3YJIbTATOB JAESTEIbHOCTH;

- YMETbh IUIAHUPOBATH M BBHIMOJIHATH XUMHUYECKUNA IKCIEPUMEHT
(mpeBpallieHnss OpPraHMYECKUX BEIIECTB NPU  HArpeBaHHH,
MOJIy4eHUE AITHJIEHA M HM3yYEHUE €ro CBOWCTB, KauyeCTBEHHbBIC
peakuuy Ha albJeTHAbl, KpaxMmal, YKCYCHYI KHCIOTY;
JIeHaTypanusi O€lNKOB NpU HarpeBaHUM, I[BETHbIE peaKlUu
OEIKOB; TPOBOAWTH PEAKIMU HOHHOTO OOMEHA, ONPEICIATh
Cpelly BOJHBIX paCTBOPOB, KAUECTBEHHBIC PEAKIIMU Ha CyIbdart-,
KapOoOHAaT- M XJOPUI-aHUOHBI, HA KAaTHOH aMMOHUS; pEIIaTh
SKCIEPUMEHTAJIbHBIE 3aJauyd 1o Temam "Mertamisl" U
"Hemetannsl") B COOTBETCTBMM C MpaBUIaMH TEXHHUKH
0e30MmacHOCTH TIpU OOpAIIEeHUH C BEUIECTBAMH U JTa0OPaTOPHBIM
000pyIOBaHUEM; TIPEICTABISATH  PE3YyJIbTAaThl XHWMHUYECKOTO
DKCIIepUMEHTa B GopMe 3aMucCH YpPaBHEHHH COOTBETCTBYIOIIMX

peakuuii U (oOpMynIHpoBaTh BBIBOABI HAa OCHOBE JTHX
pe3yIbTaTOB;

-YyME€Tb  CaMOCTOSITEJIbHO  IUIAHMPOBAaTb W IPOBOJUTH
XUMHUYECKUNA DKCIEPUMEHT (MOoNlyueHHe M H3y4YeHHE CBOWCTB
HEOPraHWYECKNX W OpPraHMYECKUX BEIIECTB, KaueCTBEHHBIC
peakuuun YTIIEBOJOPOIOB Pa3JIMYHBIX KJIACCOB u
KHCIIOPOJICOAECPKAIIMX ~ OPraHWYECKHX  BEIIECTB, PEIICHHE

HKCIEPUMEHTANIBHBIX 33/1a4 110 paclo3HABAaHUIO HEOPTaHUYECKUX
Y OPraHMYECKUX BEIIECTB) C COOIIOIEHUEM MTPaBHII 0€30IaCHOTO
oOpaleHns C BEIeCTBAMU M JIAOOPATOPHBIM 000pYI0BaHHEM,
dbopMyIHpOBaTH [ENH  WCCICIOBAHWS, MPEIOCTaBIATH B
pa3nu4yHOi (opMe pe3yNbTaThl SKCIEPUMEHTA, AaHAIU3UPOBATh U
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- IPU3HABaTh CBOE MPABO U MPABO JIPYTUX JIIOJACH HA
OIINOKHU;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C TO3HUIIHH
JPYTOro 4ejJ0BeKa;

OLICHUBATb UX NOCTOBCPHOCTD,

OK 07.
ConelicTBOBaTh
COXPaHECHHUIO
OKpY’Karolleu cpepl,
pecypcocOepexeHHIO,
NPUMEHSTh 3HaHUS 00
W3MCHCHUH KJIMMATa,

B 06s1acTHIKO10IrMYECKOT0 BOCTIMTAHUSA:

- c(OPMHPOBAHHOCTb 3KOJIOI'MYECKON KYJIBTYpBI,
IIOHUMAaHUE BIMSHHUS COLMAIbHO-3KOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHHUE IIPUPOJHON U COLUAIIBHON
Cpenbl,  OCO3HaHHE  TIJI00AJBHOTO  XapakTepa
9KOJIOTUYECKUX MTPOo0IIeMm;

- IUIAHHUPOBAaHUWE M OCYLIECTBICHUE JCUCTBUU B

- copMUPOBATH MPEACTABICHUS: O XUMHUYECKON COCTABIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIU XUMHH B [MO3HAHUU
SBIICHUN MPHUPOIBI, B (DOPMUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TpaMOTHOCTH, HEOOXOIUMOMN

JJISL peICHUA MMPAKTUICCKUX 3aga4dy u 9KOJIOTHUYCCKHN
000CHOBAaHHOTO OTHOIIEHHSI K CBOEMY 3JIOPOBBIO U MPHUPOTHOMN
cperne;

IIPUHLIMAIIBI OKpYy’)Kalollled cpele Ha OCHOBE 3HaHUS LeJled | - yMeTh coOMIo/aTh IMpaBHiIa HKOJOTHYECKU LIEJIEcO00pa3HOro
OepexIInBOro YCTOWYMBOTO pPa3BUTHS YEJIOBEUECTBA; NOBEJCHUS B OBITY W TPYAOBOW MAEATENBHOCTH B LEIAX
IIPOU3BOJICTBA, aKTUBHOE HENPUATHE JEHCTBUM, NPUHOCSIIMX BPEJ | COXPAaHEHMsI CBOEr0 3J0pPOBbS M OKPYKAIOLIEH NPUPOSHOU
3P PEeKTHBHO OKpYKarollen cpene; Cpellbl; yUYUTHIBaTb OMNACHOCTh BO3JEHUCTBUS HA KUBBIC
JEICTBOBATH B - yYMEHHE [POrHO3UpOBaTh  HEOJIAroNpHATHBIE | OPraHU3Mbl  OINpPENENEHHBIX  BELIECTB, IOHUMAas  CMBICI
Yype3BbIYAITHBIX 9KOJIOTMUECKHUE TMOCIEACTBUSl TMPEANPUHUMAEMBIX | ITOKa3aTels IpeaeIbHOM 10IyCTUMOM KOHLEHTPALIUH;
CUTyalHsAX NEMCTBUI, IPENOTBPALLATD UX; - YMETb IPOrHO3UPOBaTh, AHAIU3ZUPOBATH M OLEHUBATh C
- pacuIMpeHue ONbITa AEATEIBHOCTH HKOJIOTMYECKOM | MO3UIMH IKOJOTHYECKOW O€30MacHOCTH MOCIEICTBUS OBITOBOM
HaIPaBJIEHHOCTH; U TIPOU3BOJCTBEHHOHN JEATEIBHOCTH YEJIOBEKAa, CBSA3aHHOM C
- OBJIaJICHUE HABBIKAMU yUEOHO-UCCIIEIOBATENBCKOM, | epepadOTKON BELIECTB; NCIOIb30BaTh MOJYYEHHbIE 3HAHUS IS
IIPOEKTHOM U COLIMAJIBHOM JIEATENBHOCTH; OPUHATUS TPAMOTHBIX pelIeHH mpobieM B CUTyalusx,
CBSI3aHHBIX C XHMUEH;
- YMETb OCO3HaBaTb OIIACHOCTb BO3JECHCTBHUA Ha JKUBBIE
OpraHU3Mbl ~ ONpPENEICHHBIX  BEIIECTB, IOHHMMas  CMBICI
MOKa3aTensl TMPENENIbHOM  JTONYyCTUMOM  KOHLIEHTpaluH, U
MOSICHATH ~ HAa  NpUMEpax  CHocoObl  YMEHbLIEHUS U
MPEIOTBPALLIEHUS] MX BPEOHOIO BO3JEHCTBUS Ha OpraHU3M
YyeJIoBeKa.
[IK 2.1 B yacT TPpy10BOr0 BOCIIUTAHUSA: - copMHpOBaTh MPEACTABICHUS O POJIM XUMHUH B TEXHUUECKUM
Habmonats 3a COCTOSTHUEM BaroH u ero o00pyA0BaHus;
TEXHUUYECKUM - FOTOBHOCTE 1 CIIOCOOHOCT K 06pasoBaHHuIo 1 - yMeThb  aHAJIM3MPOBaTh  XHUMHYECKYI0  HH(OpMAIHIo,

COCTOSIHHEM BaroHa u
ero o6opy10BaHus B

caM000pa30BaHHIO Ha POTSKEHUH BCEH JKU3HU;

MOJIy4aeMyl0 M3 pa3HbIX MCTOYHHKOB (CpPEICTB MaccOBOMU
uHpopmanuu, cetb IHTEpHET U apyrue)
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IMyTH CIICOAOBAHUA

0a30Bble Hccie10BaTeIbCKHeE 1eHCTBUS
-CII0OCOOHOCTb U TOTOBHOCTb K CAMOCTOSITEIIbHOMY
IIOMCKY METOJIOB PELICHUS IIPAKTUYECKUX 3a/1a4,
IIPUMEHEHHUIO PAa3JIMYHBIX METOAO0B I03HAHUS;

- OBJIaJICHUE BUJIAMU JEATEIbHOCTH I10 IOy YEHUIO
HOBOI'O 3HaHMS, €I0 UHTEPIIPETALUH,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX
yUeOHBIX CUTYyallUsX, B TOM YUCIIE IIPU CO3JIaHUH
yUeOHBIX M COIMATBHBIX TIPOECKTOB
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2. CTPYKTYPA M COJAEPKAHUE OBIIIEOBPA3OBATEJBLHOM
JANCHUIIVIMHBI «XUMMUWA»

2.1. O0bem 0011e00pa3oBaTENbHOM AMCHUIIIMHBI U BBl Y4eOHOH padoThl

Ob6bem B

Bua yuyeo6Hoii padoThl
yacax

O06Bem 00pa3oBaTeIbHONM NPOrpaMMbl THCHHUILIIMHBI 144
B T.Y.
OcHoBHoOE coaep:xaHue 102
BT. U..
TEOPETUYECKOE 00yUCHHE 42
MPaKTUYECKUE 3aHATHUS 32
B T.4. KOHTPOJIbHBIE PabOTHI 10
1abopaTopHBIC 3aHATUS 18
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE coJepKaHue 38
(comep:xaHue NPUKJIATHOTO MOIYJIs1)
BT. U..
TEOPETHUECKOE 00yUeHUE 8
MPAKTUYECKUE 3aHATHUS 20
1abopaToOpHBIC 3aHATUS 10
IIpomexyTouHas arrecrauus(auddepeHIUPOBAHHBIN 4

3a4er)




2.2. TemaTu4yeckuii IJIAH U cOepP:KaHne 001Ie00pPa30BaTEeIbHOM AN CIIUTIIUHbI

HaumenoBanue | Cogep:kanme y4eOHOro marepuajia (OCHOBHOE H NPO(ecCHOHAIBLHO-OPHEHTHPOBaHHOE), | O6beM [DopMHpyeMbIe
pa3iesioB M TeM | J1aG0opaTopHbIe M MPAKTHYECKHE 3aHATHS, MPUKJIATHON MOIY/Ib 4acoB  |[KOMIETEHIIHH
1 2 3 4
OcHOBHOe coJiep:KaHue 102
Paznesn 1. OCHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. OcHoBHoOe coep:kaHue 6 OK 01
Crpoenue Teoperudeckoe o0yuenue 4
aToMOB CoBpeMeHHass MOJIE]Ib CTPOEHHsI aroma. DJIEKTpOHHas KoHQuryparms aroma. Kimaccudukarms
XAMAHCCKUX XHUMHYECKUX DIIEMEHTOB (S-, P-, d-amementsi). BaneHTHbIC 3J€KTPOHBL. BalleHTHOCTB.
SJICMCHTOB 1 [DiekTpoHHAs TPUPOAAa XMMHUYECKOW CBSI3H. DJIEKTPOOTPHIATELHOCTh. KOBalleHTHast CBSI3b, ec 4
fipupona Pa3HOBUAHOCTH M MEXaHU3Mbl 00pa3oBaHWs (OOMEHHBIA W OHOPHO-aKIENTOPHBIH). MoHHas
XUMHICECKOU cBaA3b. MeTamueckas cBs3b. BomopoaHas cBs3b. MexXMOIEKYISPHBIE B3aUMOJEHCTBHYSL.
CBs3U M30TOI1bI, OCHOBHOE M BO30YXKIEHHOE COCTOSTHIE aTOMa, THOPHIM3aIlis aTOMHBIX OpOUTAJIEH.

IIpakTHYecKkne 3aHATHS 2

Pelienye MpakTHUECKHUX 3a/laHMi HA COCTABJIEHHE JIEKTPOHHO-TPadUUECKUX (HOPMYJT IIEMEHTOB

1-4 nepuonos.

Pemenne 3ajannii Ha WCIONB30BAHKE XMMHYCCKOH CHMBOJMKH W HA3BaHWl COCIMHCHMI 10|,

HOMEHKJIATYPE MEKIYHAPOJHOIO COK3a TEOPETUUECKOM M MPUKJIAAHON XMMHHM M TPUBHAIBLHBIX

Ha3BaHWH JUI COCTABJICHHS XHMHYECKHX (OPMYJ JBYXaTOMHBIX COEIMHEHHH (OKCHJIOB,

CynbGHUI0B, THAPUIOB M T.11.) M APYTUX HEOPTAHUYECKUX COETMHEHNHN OTAENLHBIX KIACCOB.
Tema 1.2. OcHoBHOE conepxaHue 2 OK 01
Iepnonuaecknit | Teopernueckoe obyuenue OK 02
3aKOH U Tabmiila IMpakTHyecKue 3aHATHS 2
J.M.Menneneena —

Ilepuonnueckass cucrema xumuyeckux siemMeHTOB .M. MenneneeBa. ®dusznueckuidi CMbICIT

[Mepuoauueckoro 3akona J[.M. MenjeneeBa. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHYECKUX

DIIEMEHTOB, 00Pa3yeMBIX MMM IIPOCTBIX M CIOXKHBIX BEIIECTB B COOTBETCTBUHU C IOJIOKEHUEM 5

XUMHUYECKOro 3iemeHTa B Ilepumonnueckoi cucreme. MUpPOBO33pEHUECKOE U HAYYHOE 3HAUCHHE
ITepuoanueckoro 3akona [[.M. MengeneeBa. IIpornosel .M. MenaeneeBa. OTKphITHE HOBBIX
XUMHUYECKUX AJIIEMEHTOB.
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Perienue npakTHKO-OpUEHTHPOBAHHBIX TEOPETHUUECKUX 3aJJaHUN HA XapaKTePU3aLMI0 XUMHUECKUX
3JIEMEHTOB «MeTanuecKe / HeMEeTAIIIMYECKUEe CBOMCTBA, 3JIEKTPOOTPULIATEIbHOCTh U CPOJICTBO
K JJIEKTPOHY XHUMHYECKUX D3JEMEHTOB B COOTBETCTBHE C HX DJEKTPOHHBIM CTPOECHUEM MU
IIOJIOKEHUEM B IIEPUOJAMYECKON CUCTEME XUMUYECKUX ieMeHTOB JI.M. MenaeneeBay.

Paznen 2. XumMu4yeckue peakuuu 12
Tema 2.1.Tunsl | OcHOBHOe cofepKaHue 6 OK 01
XUMIICCKUX Teoperuueckoe o0yueHue 2
PEaKIHH Knaccupukamuss U THUNBI XMMHUYECKMX pPEAKIHMA C ydYyaCTHEM HEOPraHWYECKHX BEUIECTB.
KonnyecTBeHHble OTHOIIEHHSI B XUMUU. OCHOBHbIE KOJMYECTBEHHbBIE 3aKOHBI B XUMUHU U PacyeThl
[0 YpPaBHEHUSM XMMHUYECKHX peakmuid. Moib KaK eIWHWIAa KOJIMYecTBa BemiecTBa. MoJsipHas
Macca. 3aKOHbI COXPaHEHHMs Macchl W 3Hepruu. 3akoH ABorajgpo. MossipHblii 00beM ra3os.|2
OTtHocuTenbHAs! INIOTHOCTH Fa30B.
Peakiun koMIulekcooOpa3oBaHMsl € ydyaCTHEM HEOPraHMYeCKUMX BEIIEeCTB (Ha Ipumepe
THJIPOKCOKOMIUIEKCOB IIMHKA 1 ATFOMUHIS).
[IpakTuyeckue 3aHATHA 4
CocraBneHue ypaBHEHMH peakUMid COEJUHEHUs, Pa3IOXKEeHUs, 3aMelleHHs,, oOMeHa. YpaBHEHUs
peaKxIyii TOpeHusl, HOHHOTO 0OMEHa, OKMUCIICHUS-BOCCTAHOBIICHUSI.
PacueT KONMYECTBEHHBIX XapaKTEPUCTUK HCXOTHBIX BEIIECTB W MPOJYKTOB peakuuu. Pacuer
KOIIMHECTBEHHBIX XapAKTEPHCTHK NPOJKTa PEAKIMH COCJIMHEHHS, ECITH OJIHO W3 BENIECTB JIAHO B/,
U30BITKE W/WIM COAEPKUT mpuMmecH. Pacuer maccoBoi win o0OBEMHOM OMM BBIXOAA MPOAYKTa
pPEaKIi COCTUHEHUST OT TEOPETUYECKH BO3MOXKHOTO. PacueT OOBEeMHBIX OTHOIICHWH Ta3o0B.
PacueT macchl (00beM, KOJIMUYECTBO BELIECTBA) MPOAYKTA PEAKIMU, €CIIM OAHO U3 BEILECTB AaHO B
BHJIC PACTBOPA C ONPEIEIEHHON MaCCOBOM J10JIEW pAaCTBOPEHHOI'O BEIIECTBA.
VYpaBHEHUs OKHCIEHMsS-BOccTaHOBIEHUA. CTeneHb OKHcIeHHA. OKUCIUTENb M BOCCTAHOBUTEIb.
OKHCIUATENBHO-BOCCTAHOBUTENIBHBIE PEAKIMK B TPHUPOJE, MPOU3BOJICTBEHHBIX IPOILECCax U
KU3HEIEATEIbHOCTH  OpraHu3MoB. OKHCIINTENbHO-BOCCTAHOBUTENBHBIA  MOTEHIMA  CpPEJbl. 2
CocraBneHne W  ypaBHUBAaHHE  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIUl  METOJIOM
3JIEKTPOHHOTO OanaHca. TUNHYHBIE HEOPTaHUYECKHUE OKUCIUTEIN U BOCCTAHOBUTENU. DJIEKTPOIU3
pacTBOPOB U PacIJIaBOB COJIEH.
Tema 2.2. OcHoBHOe conep:kanue 4 OK 01
OIJEKTPONUTHIECKA | TeopeTHueckoe 0GyUeH e 2
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S IUCCOLIMALMS U
UOHHBIA 0OMEH

Teopus 37EKTpONUTHYECKON Aucconuanuu. Peaknum moHHOTOo OoOMeHa. CocTaBiieHHWE peaKIUi
MOHHOTO 0OMEHA IMMyTeM COCTABJICHHS UX TIOJTHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH.

['uaponu3 coneit. 3HaueHHWE THIPOJIM3a B OMOJOTMUYECKMX OOMEHHBIX mporeccax. [IpuMeHnenue
TUAPOJIN3a B IPOMBIIIJIEHHOCTH.

JlabopaTopHble 3aHATHS

JlabGopaTtopHnast pabota «Peakiuu ruaposnsa.
HccnenoBanue cpenbl pacTBOPOB COJICH, 00Opa30BaHHBIX CHUJIBHBIMH M CIIAOBIMH TPOTOJIMTAMH, U
UX PEAKIMi C pacTBOpaMH IIeJI0Un 1 KapOooHata Hatpusi. COCTaBIeHHE PeaKLUi THAPOIIN3a COJICH.

KoHnTpoabHasn
padora 1

CTpOCHI/IC BCIICCTBA U XUMHNYCCKHEC PCAKIINH.

Pazpgea 3.

CTpoeHue U CBOIICTBA HEOPTAHUYECKHX BelleCTB

Tema 3.1.
Knaccudukanms,
HOMCHKJIATypa U
CTPOCHHE
HEOPTaHUUYECKUX
BEIIIECTB

OcHoBHOE€ coacpkaHue

Teoperudeckoe o0yueHue

[Ipeamer Heopranuuecko xumuu. B3anMocBs3b HeopraHmdeckux BemecTB. Kitaccuduxarus
Heopranuuyeckux Bemiects. [IpocTeie u ciioxHble BeniecTBa. OCHOBHBIE KJIACChI CIIOKHBIX BEILIECTB
(oxcuabl, TUAPOKCUBI, KUCIOTHI, cosn). HomeHkaTypa U Ha3BaHHME HEOPraHUYECKHX BEIIECTB
UCXOAS M3 UX XUMHYECKOM (OpMyNbl WJIM COCTABIEHUE XHMHUYECKOM (QOpMyJbl HCXOnd U3
Ha3BaHMs BEILECTBA I10 MEXyHAPOJIHON WM TPUBHAIBbHOW HOMEHKIIATYPE.

MexMonekyIsipHble  B3auMOJeHCTBHsL. Kpucramioruaparsl. ArperaTHble COCTOSIHUSL BEIIECTBA.
Kpucrannuueckue u amopdHble BemecTBa. THNBl KPUCTAUIMYECKHX pEIIETOK (aToMHasd,
MOJICKYJISIpHAsi, HOHHAsI, METAJUTNYECKasi). 3aBUCUMOCTh (DU3UYECKUX CBOWCTB BEIIECTBA OT THUIIA
KpHUCTaNTN4ecKOi pemeTku. [IpuunHbl MHOrooOpa3us BEIEeCTB.

CoBpeMeHHbIE NPEACTABIECHUS O CTPOCHUU TBEPJBIX, KUAKUX U ra3000pa3HbIX BemlecTB. Kuakue
KpPHUCTAJLIIBL.

HpaKanecmle 3aHATHUSA

Pemenue 3amau Ha pacyeT MaccoBOM J0JM (Macchl) XMMHYECKOTO JJIEMEHTa (COSIMHEHHsS) B
MoJIeKyJie (CMecH).

Pemenne npakTuyeckux 3aJaHui MO KiacCU(pUKALUK, HOMEHKIAType U XUMHUYECKUM (opMyliaM
HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KIAcCOB (HA3bIBaTh M COCTABIATH (POPMYIIBI XUMHUECKUX
BEIIECTB, ONPEENATh MPUHAJIEKHOCTD K KJIacCy).

Hcrounnku xumudeckoil uHpopmanuu (HayuyHas M ydeOHO-HaydHas JIMTEpaTypa, CpeAcTBa
maccoBoi uHpopmauuu, cetb WutepHer u apyrue). Ilowck uHbopManuy 1o Ha3BaHUSIM,

OK 01
OK 02
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uaeHTuGUKaTOpam, CTPYKTYpPHBIM (HOpMYyJiaM.

Tema 3.2. ®usuxo-| OcHOBHOe cofepKkaHue 12 OK 01
XUMHUHCCKHC Teoperuueckoe o0yyenne 6 OK 02
CBOMCTBa -
HEOPraHHYECKHX Metamnbl. OOmue ¢uznyeckue M XUMHUYECKHE CBoOMcTBa MeTauioB. CrocoObl MOyYeHUs.
BEIECTR 3HaueHUE METaJUIOB U HEMETANIOB B MPUPOJIEC M JKU3HEICATEIILHOCTH YEJIOBEKa W OPraHHU3MOB. |2
Koppo3us MeTasiioB: BUIbI KOPPO3HH, CIIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3HH.
Hemeramner. O0mue (u3udeckne W XUMUYECKHE CBOWCTBA HEMETAIIOB. THIUYHBIE CBOWCTBA
meramioB [Y— YII rpymn. Kiaccudukanuss u  HOMEHKIATypa COCIUHEHWNM HEMETaJUIoB. (2
KpyroBopoTsl OMOT€HHBIX YJIEMEHTOB B IIPUPOJIE.
XVMHYECKUE CBONCTBA OCHOBHBIX KIJIACCOB HEOPraHMYECKUX BEUIECTB (OKCUAOB, THAPOKCHUIOB,
KHCJIOT, COJICH U JIp.). 3aKOHOMEPHOCTH B M3MCHCHHH CBOWMCTB IMPOCTBHIX BEIIECTB, BOJOPOJHBIX |2
COEIMHEHUH, BBICIIUX OKCUIOB U THIPOKCUIOB.
IIpakTHYeckne 3aHATHS 4
CocraBiieHUe ypaBHEHUW XHUMHYECKHX pEAKIUH C y4aCTHEM TIPOCTBIX U  CJIOXKHBIX
HEOPraHMYECKUX BEIIECTB: OKCHUJOB METAJUIOB, HEMETAIUIOB M aM(OTEpHBIX SJIEMEHTOB;
HEOPTaHMYECKUX KHCJIOT, OCHOBAaHWUU W aM(pOTEPHBIX THAPOKCHJIOB, HEOPTAHUYECKUX COJICH, 4
XapaKTEePU3YIOLIUX UX CBOKCTBA.
Pemienne mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKHX 3a/JaHMl Ha CBOWCTBA W TOJIYYCHHE
HEOPraHWYECKHX BEIECTB.
JlabopaTopHble 3aHATHUSI 2
JlaboparopHas paboTa «CBOHCTBa METAIIIOB U HEMETAIIIIOBY.
UccnenoBanne (U3MYECKUX M XUMHYECKUX CBONCTB METAJIOB U HEMETAUIOB. PerieHue 2
AKCIIEPUMEHTAIIbHBIX 33Ja4 M0 CBOMCTBaM XMMHUYECKHMM CBOWCTBAM METAJUIOB M HEMETAJUIOB, IO
pAacCIO3HABAHUIO U MOJTYYEHHUIO COEAMHEHUN METAJNIOB M HEMETAJIOB.
Tema 3.3. OcHoBHOE coaepxaHue 4 OK 01
[IponssoncTso Teopernaeckoe 00yueHne 2 OK 02
HCOPTaHMACCKUX 161 1ne mpeicTaBIeHNs 0 MPOMBILUIEHHBIX CIOCO0AX MOJyYeHHS XAMHYECKHX BELLECTB (Ha
pea p y 1
;emeCTB‘ MpUMepe MPOU3BOJICTBA AMMHAKA, CEPHON KHUCIIOTHI).
HatCcHHe 1 UYepHas u 1BeTHas MeTamnyprus. [IpakTuueckoe NpPUMEHEHHE SJIEKTPONIM3a s TONy4eHHUs |2

IIPUMEHEHUE B
ObITY U Ha

IICJIOYHBIX, MICJIOYHO3EMEIIbHBIX METAJIJIOB n AJITFOMHHUA. Crexito n CHJIMKaTHas
IMPOMBIIIJICHHOCTD.
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IIPOU3BOJICTBE [Tpobnema 0TX00B U MOOOYHBIX MPOTYKTOB.
IIpakTHyeckue 3aHATHSA 2
Pemienne npakTUKO-OPMEHTUPOBAHHBIX 3aJaHUKM O POJIM HEOPraHWYECKOM XUMHUU B Pa3BUTUHU
MEIULUHBI, CO3JaHUN HOBBIX MaTepHalIOB (B CTPOMTEIbCTBE U AP. OTPACIIAX MPOMBIIUIEHHOCTH), 5
HOBBIX HCTOYHUKOB SHEPruH (aJbTepHATHBHBIE HCTOYHHMKH SHEPrHMH) B PELICHHH MNpodiIem
9KOJIOTHYECKOH, SHEPreTUUECKOM 1 NHUIIEBOH O€30IaCHOCTH.
KoHnTpoabHasn .
CBolicTBa HEOPTaHUYECKUX BEILECTB. 2
padora 2
Paznen 4. CTpoeHue U CBOIiCTBA OPraHNYECKUX BellleCTB 28
Tema 4.1. OcHoBHoOE coaepxaHue 4 OK 01
Knaccupukauus, | Teopernueckoe oGyuenne 2
cTpoctue i [Tpeamer opranndeckoil XumMuu. B3auMocBs3b HEOPraHUUECKUX U OPraHUUECKUX BEIIECTB.
HoMeHIIaTypa XHUMHYECKOE CTPOCHHUE KAK MOPSII0OK COSIUHEHHS] aTOMOB B MOJIEKYJIE COIJIACHO UX BaJIEHTHOCTH.
OPTatMHICCiX OCHOBHBIE TIOJOXKEHUS TEOPUHM XHMHUYECKOTO CTPOCHHsI OpraHMYeCKHX CcoeAuHeHuH A.M.
Betects bytnepoBa. YrieponHblii CKEJIET OPraHMYECKOW MOJIEKYJbl. MOJEKyIspHBIE W CTPYKTYpHBIE
(pa3BepHyThle, COKpallleHHbIE) XHMHUYECKHE (OpPMyibl. 3aBUCUMOCTh CBOMICTB BEIIECTB OT|2
XUMHYECKOTO CTpOEHHUs MoJjekyl. M3omepus um m3omepsl (CTpyKTypHas,reoMerpuueckas (Iuc-
TpaHc-u3oMepust). KpaTHOCTb XUMHUYECKON CBS3H.
[Tonsitue o ¢yHKuMOHaNbHOW rpynme. [IpuHIMNBI KiIacCU(pUKALMU OPraHUYECKUX COCAMHEHMM.
Mesx1yHapoiHass HOMEHKJIATypa U IPUHLUIIBI HOMEHKJIATYPbl OPTaHUYECKUX COSANHEHHH.
IIpakTHyeckne 3aHATHA 2
Homenknarypa opraHndeckux cOeAMHEHUN OTAEIbHBIX KJIACCOB (HACBIIIEHHbIE, HEHACBIILIEHHBIE U
apoMaTUYECKHUEe YIIeBOJOPO/bI, CIUPTHI, (DEHOIBI, ANbJIETUbl, KETOHbI, KAPOOHOBBIE KUCIOTHI U
np.) CocraBieHue TOJHBIX W COKPAIICHHBIX CTPYKTYPHBIX (DOpMyJl OpPraHWYeCKHUX BEIIECTB |2
OTJIENbHBIX KJIACCOB, MCMOJb3ys MX Ha3BaHMs IO CUCTEMATUYECKOM HOMEHKiarype. Pacuersl
npocTeiien (opMyIbl OpraHUnYecKOM MOJIEKYJIbI, UCXOsI U3 3JIEMEHTHOT0 cocTaBa (B %).
Tema 4.2. OcHoBHOe coep:kaHue 14 OK 01
CaoticTBa Teopernyeckoe o0yuenmne 10 OK 02
SEZZIIZ:;;I;HX OU3UKO-XMMUYECKHE CBOWCTBA OPTaHUYECKMX COCIMHEHHMH OTIENBHBIX KIAcCOB (OCOOEHHOCTH

KJIacCU(UKALMU W HOMEHKJIATypbl BHYTPU KJacca; TOMOJIOTMYECKUH psa U olmas (opmya;
u3oMepHst; pusnyeckre CBOMCTBA; XUMUUECKHUE CBOMCTBA; CITOCOOBI MOJTyUEHHS]):
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— IIpEeAeIbHBIE YINIEBOAOPOABl. ['OpeHne MeTaHa Kak OJMH M3 OCHOBHBIX MCTOYHHMKOB TEIUIA B
NPOMBIIIICHHOCTH M ObITy. CBONCTBa NPUPOAHBIX YIJIEBOJOPOOB, HAXOXKIEHHE B MPHPOJE U
[IPUMEHEHUE aJIKaHOB;

— HCHPCACIBbHBIC W aAPpOMATHUYCCKUC YIJICBOAOPOIBI. HOJII/IMepI/I?)aLII/IH O9THJICHA KaK OCHOBHOC
HalpaBJICHUC €TI0 HCIIOJIb30BaAHMA. FopeHHe alCTHJICHA KaK HMCTOYHHK BBICOKOTEMIICPATYPHOI'O
IJIaMCHH JIJII CBApPKU U PE3KU MCTAJIJIOB,

— KHCIIOPOJICO/IepKAIUEe COeTUHEHUS (CIIUPTHI U MPOCThIe 3PUPHI, PEHObI, AIbJIETHIbI U KETOHBI,
KapOOHOBBIC KHCJIOTBI M WX NPOU3BOAHBIC). [IpakTHdeckoe NPUMEHEHHE ATHICHTIUKOJIS,
rnepuHa, ¢enona. [Ipumenenne opmanpaeruna, ameraibAeruia, YKCYCHOW KHCIOTHL. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT. MOIOIIHE CBONCTBA MBLIA,

— a30TCOoACpIKAIIUC COCINHCHUA (aMI/IHBI 1 aMHMHOKUCJIOTHI, 66J'IKI/I).

Knaccudukanuss 1 0COOCHHOCTH OPraHMYECKMX peakiui. PeaklMoOHHBIC HEHTPHI. Paaukaibl.
[lepBoHavasbHBIC TOHATHUS O THIAX U MEXaHU3MAaX OPraHWYECKUX PEAKIUH.

IlpakTH4YecKkue 3aHATUSA

Pemenne nenoyexk npeBpallleHud Ha TEHETUYECKYK0 CBSA3b MEXIy KIAacCaMU OPTraHUYEeCKUX
COCIMHEHUM C COCTaBJICHUEM HA3BAaHMW OPraHUYECKUX COCIMHEHMM II0 TPHUBUAIBHOW WIH
MEXIyHapOJHON CHCTEMaTH4YeCKOW HOMEHKIAType. PelleHne pacyeTHbIX 3aay 10 ypaBHEHUSAM
pEaKIMi C y4aCTHEM OPTraHUYECKHUX BEHIECTB.

JlabopaTopHble 3aHATHS

JlaboparopHas pabota «[lomyueHnue aTuneHa U U3yYEHHUE €r0 CBOMCTBY.

[TomyyeHnue sTUiieHa W3 3TaHOJA B JAOOPATOPUU U M3yUYEHHUE €ro (U3MUECKUX U XUMHYECKHX
cBoicTB. CoCTaBleHHE PEAKUUU MPUCOEAMHEHUS U OKHUCICHUS Ha NMpUMepe 3TuiieHa. PemieHue
pacyeTHBIX 3aJa4 C UCIOJIb30BaHNUEM IJIOTHOCTH ra30B MO0 BOJAOPOJY U BO3IYXY.

Tema 4.3.
Opranunueckue
BCIISCTBA B
KU3HEICATCILHOCT
M YelIOBEKa.
[TpousBoacTBo 1
MIPUMEHEHNE
OpTraHUYECKUX
BCIIISCTB B

OcHoBHOE conep:kanue

Teopernueckoe o0yuenune

buooprannueckue coeauHenusi. IIpumeHnenne u Ouonoruyeckas poib yriaeBojoB. OKHCIeHHE
YIJIEBOIOB — HCTOYHUK JHEPrHMM KMBBIX OpraHu3MoB. OO0JacTH MPUMEHEHUS aMHHOKHCIIOT.
IIpeBpamenust 6enkoB muiM B opranusme. buonoruueckue QyHkiumn 6enxoB. buonmornueckue
GbyHKIMH kupoB. Ponb oprannyeckoil XMMUM B pellieHUH MpoOJIeM MUILEBO 0€30MacHOCTH.
HyxnenHoBble KHCIOTBI: cocTaB U cTpoeHue. CTpoeHue HykiaeoTuaoB. CocTaB HYKJIEHHOBBIX
kucnot (JIHK, PHK). Ponb HykjI€eMHOBBIX KHCIIOT B KH3HECSTEIbHOCTH OPraHU3MOB.

[Tpou3BOACTBO OpraHMYECKHUX BELIECTB: MPOM3BOACTBO METaHONA, MepepadoTka HedTu.

OK 01
OK 02
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IMPOMBIINIJICHHOCTH

[TonusTUiieH Kak KPYNHOTOHHAXHBIM MPOAYKT XHMHYECKOro mpou3BojacTBa. [IpumeHnenue
stuieHa. [Ipon3BoaCTBO U IPUMEHEHUE KaydyKa U PE3UHBI.

CuHTeTMYECKME M HCKYCCTBEHHBIE BOJIOKHA, HX CTpoeHue, cBoiicTBa. [IpakTuueckoe
UCTIOJIb30BaHUE BOJIOKOH. CHHTETHYECKHE IUICHKH: HW30JIAIUS Ui MPOBOJOB, MEMOpPAHBI s
ONIPECHEHUS BOJIbI, 3aLUTHbIC IUICHKH JJIs aBTOMOOWJIEH, IUIACTBIPHU, XUPYPTUUYECKHE IMOBS3KH.
HoBble TeXHOIOrUM JaJIbHEUIIIET0 COBEPIIEHCTBOBAHHUS IOJIMMEPHBIX MAaTEPHAIIOB.

Ponp opranudeckoil XMMUU B PEIICHUU TPOOJIEM SHEPreTUYecKol O€30MacCHOCTH, B Pa3BUTHH
MEAMIIMHBI, CO3JAaHUM HOBBIX MAaTepUaioOB, HOBBIX HCTOYHHKOB SHEPruu (albTepHATHUBHBIC
VICTOYHUKU YHEPTHH).

IIpakTHYeckune 3aHATHA 2
Pemennie mNpakTUKO-OPMEHTHUPOBAHHBIX 3aJlaHUN MO COCTaBICHHIO XHMHUYECKUX PEaKIIHi,
OTPKAIOMIMX XHUMHYECKYI0O AKTUBHOCTh OPraHMYECKHX COCIMHEHHWH B pa3jIMYHBIX cpenax |2
(mpUpOAHBIX, OMOTOTHYECKUX, TEXHOTCHHBIX ).
KonTpoabHas Crpyxr . 5
paGora 3 YKTypa U CBOWCTBA OPTaHMYECKUX BEIIECTB.
Pazgen S. Kunernyeckue ¥ TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEeKAHUS XUMUYECKHX peakuuii |12
Tema 5.1. OcHOBHOe coiep:KaHue 4 OK 01
Kunernaeckue Teopernyeckoe o0yuenune 2 OK 02
SAKOHOMEPHOCTH 1y yveckue peakimu. Kiaccupukamuss XUMHUECKHMX peaknwii: 1o  (a3oBoMy COCTaBy
HpoTekatii (roMOTeHHbIE ¥ TeTEePOreHHbIE), [0 KCIOJb30BAHUIO KaTanu3aTopa (KaTaJuTHUYeCKue |
XHMITHECIHIX HEKaTaJIUTUYECKHUE).
peaKiiH CKOpOCTh peaklinu, €€ 3aBUCUMOCTh OT PA3JIMYHBIX (PAKTOPOB: MPHUPOJIBI PEArnPYIOLINX BELIECTB,
KOHIICHTPAllMM pearupyrolinuX BeMIecTB, TemmepaTrypsl (mpaBwio Bant-T'odda), mromamm|2
PEaKIMOHHON TOBEPXHOCTH, HAJIM4YMsa KaTanu3aropa. Ponb Karamu3aTopoB B TpUpoOJEe U
MPOMBIIIJICHHOM TTPOU3BO/ICTBE.
DOHeprus akTUBalMU. AKTUBUPOBAaHHBIN kommekc. Karamuzatropel u  katanus. Poib
KaTaJIn3aTOPOB B IPHUPOJIC U IPOMBIIIIJICHHOM ITPOU3BOJICTBE.
JlaGopaTopHble 3aHATHSA 2
W3yuenne 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOH pEaKLIMH OT KOHIEHTPALUU pPearupyroumx
BEIIECTB M TEMIIEPATYPHI. 5

JlaGopatopHasi paboTa Ha BBIOOD:
1. JlabopatopHass paborta «OmnpenereHne 3aBUCUMOCTH CKOPOCTH PEaKIMH OT KOHIICHTPAIUH
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pearupyromux BeIIeCTB». lccienoBanue 3aBHCUMOCTH CKOPOCTH PEAaKUUH OT KOHIIEHTpAIWU.
OnpeneneHre KOHCTaHTHI CKOPOCTH PEAKIIMU TPAPHUUECKUM METOIOM.

2. JlaboparopHast pabora «OmpeneneHne 3aBHCUMOCTH CKOPOCTH PEAKIHH OT TEMIEepaTypbD».
HccnenoBanue 3aBUCUMOCTH CKOPOCTH pEaKIUHM OT TeMIeparypbl. Pacder sHeprum axTHBanuu
peaKIu.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 33aHUI Ha aHATN3 (AKTOPOB, BIUSIOMINX HA M3MEHEHHUE
CKOPOCTH XUMHYECKOH PEAKIIHH.

Tema 5.2.
TepMoanHaMHYECK
ne
3aKOHOMEPHOCTH
MPOTEKAHUS
XHUMHYECKHUX
peaKkuuid.
PaBHOBecue
XUMHYECKHUX
peakuuii

OcHoBHOe coaep:kanue

Teoperuveckoe o0yueHue

Knaccudpukanus  xumMuyeckux  peakuuil: mno TemiaoBoMy 3ddekty  (3K30TepMHUEcKue,
DHJIOTEPMHYECKHE), 1O oOpaTtumMocTH (oOpatumbie W HeoOpatumbie). TermoBeie APPEKTHI
XUMHUYECKHX peakiuil. Tepmoxumuueckue ypaBHeHHs. OOpaTumMocTh peakuuid. XHUMHUYECKoe
paBHOBECHE M €r0 CMEUICHWE O] JIEHCTBHEM pa3IHUYHBIX (PAKTOPOB (KOHIEHTpAIHsS PEarcHTOB
WIA MPOAYKTOB peaklHM, IaBleHHe, TemIeparypa) JUIsl CO3JaHHUs ONTHUMAJbHBIX YCIOBUH
IIPOTEKAaHUsI XMMUUYECKUX MPOLIECCOB.

[Tonstue 06 sHTambIMM U 3HTponUU. DHeprus ['ud6ca. 3akon ['ecca u cineactBus u3 Hero. Ponb
CMEIIIEHUs] PAaBHOBECHSI B TEXHOJIOTMUYECKUX IPOLECCAX.

IIpakTH4eckne 3aHATHA

[Mpunmun Jlelllatense. Baustaue pa3zauuHbIX (AaKTOPOB HAa M3MEHEHHME PAaBHOBECUS XMMMUYECKHX
peaKuHnii.

3aKOH JEHCTBYIOIIMX MacC M KOHCTAHTAa XMMHMYECKOIO paBHOBECHs. PacueTel paBHOBECHBIX
KOHIEHTpAllUil pearupyrolux BelIecTB M NPOAYKTOB peakuui. Pacdersl TeruioBoro s¢dekra
peaxuuu.

PemieHne npakTUKO-OPHMEHTHPOBAHHBIX 33JaHW Ha IpuMeHeHue npuHnuna Jle-llarense s
HaXOXKJCHUS HAalpaBJIEHUs] CMEIEHHUs PaBHOBECHsS XMMHUYECKOM peakiuM U aHaiu3 (akTOpoOB,
BIIMSIOIIMX HA CMEIIEHUE XUMHUYECKOTO PABHOBECHSI.

JlaGopaTopHble 3aHATHSA

JlaGopatopHasi pabota «V3yueHue BIUSHHS pPa3IMYHBIX (PAKTOPOB HA CMEIIEHHE XUMHUYECKOTO
PaBHOBECHSI».

HccnenoBanue BIUSHUSA U3MEHEHUS KOHIIEHTPALMKU BEILECTB, PEAKIIMU CPEIbl U TEMIEPATyphl Ha
CMEIlleHHe XUMHUYecKoro paBHoBecHs. CpaBHEHHE MOJYUYEHHBIX PpE3yJlbTaTOB C TEOPETUUYECKU
IIPOrHO3MpPYEMbIMU Ha ocHOBe npuHImna Jlelllatense.

OK 01
OK 02
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KonTposabHas N
CKOpOCTh XMMHYECKOHN peakinyi U XHMHYECKOE PABHOBECHE. 2
pabora 4
Paznean 6. JlucnepcHbIe CHCTEMBI 10
Tema 6.1. OcHoBHoOE coepKaHue 4 OK 01
Aucnepcnbre Teopernueckoe 00yuenue 2 OK 02
CUCTEMBI U OK 07
(baKTOpB! X Hucnepcubie cucteMbl. Kommonaneie cucteMbl. UCTHHHBIE PaCTBOPBI.
cToil p oc PactBopenue kak ¢pusnuko-xumuueckuii npouecc. PactBopbl. CriocoObl MPUTOTOBICHUSI PACTBOPOB.
TONYHUBOCTH
y PactBopumocTs. MaccoBasi 707 PACTBOPEHHOIO  BemIecTBa. l[IpefeNbHO  JIOMyCTUMEBIE
KOHIIEHTPAIlUU U UX UCIOJIb30BAaHUE B OLIEHKE HKOJIOTMYECKOM 0€30MacHOCTH. 2
Knaccugukamuss nucnepcHbIx cucteM 1o coctaBy. CrpoeHue u  (DaKTOphl yCTOHYMBOCTH
JTUCTIEPCHBIX cucTteM. Pacro3HaBaHWe WMCTUHHBIX pACTBOPOB, KOJUIOMIHBIX pPacTBOPOB H
rpyoomucnepcHbix cucreM. CTpoeHune MUICIUIBL. PaccemBaHWe cBeTa MPH  MPOXOXKICHUU
CBETOBOI'0 MyUYKa Yepe3 ONTHUYECKH HEOAHOPOAHYI0 cpeny (ddhdexra Tunmans).
IIpakTHYeckue 3aHATHS 2
Pemenue 3a1a4 Ha MPUTOTOBIICHUE PACTBOPOB.
Pemenne npakTUKO-OPUEHTHUPOBAHHBIX PpPACUETHBIX 33JaHU Ha JUCHEPCHBIE CHUCTEMBI,
UCTIONIb3yeMbIe B OBITOBOH H TPOU3BOJCTBEHHOW JCSATEILHOCTH 4YEJIOBEKa, C ITO3HIIHM |2
HKOJIOTMUYECKON 0e30MmacHOCTH TOCIEACTBUNA W TPAMOTHBIX PEUICHHH MpoOieM, CBA3aHHBIX C
XUMHUEH.
Tema 6.2. OcHOBHOE coepKaHue 4 OK 01
Mccnenosanne JlaGopaTopHble 3aHATHS 4 OK 02
CBOWCTB
crene JlaGopaTtopHast pabota «[IpuroroBieHue pacTBOpOB».
HCTICPCHBIX . .
A P [IpurotoBneHne  pacTBOpPOB  3aJaHHON  (MONSPHOM)  KOHIEHTpamuu  (C  TPaKTHKO-|2
CUCTEM JUIS UX
1 OpPUEHTUPOBAHHBIMH BOIIPOCAMH ), OTIPECIICHUE CPEIbl BOJHBIX PACTBOPOB.
uaeHTU(DUKAIIN
JlaGopaTtopHast pabora «HcciaenoBaHue TUCTIEPCHBIX CUCTEM).
[TpuroTtoBneHne U U3yuyeHHUE CBOWCTB JAUCIIEPCHBIX CUCTEM Pa3HBIX BUIOB: CYCIICH3HH, IMYJIbCHH, 2
KOJUTOMTHOTO pacTBopa. CpaBHEHUE CBOWCTB MCTUHHBIX W KOJUIOMJIHBIX PACTBOPOB, BBISIBICHHE
OCHOBHBIX Pa3JIMUUi MEKTY HUMHU.
KouTtpoubHasn
JlucriepcHbIe CUCTEMBI. 2
padora S
Paznen 7. KavecTBeHHbIE peakliil 00HAPY KeHHS] HEOPTaHUYECKUX U OPraHNYeCKHUX BellecTB 8
Tema 7.1. OcHOBHOe coep:kaHue 4 OK 01




25

ObnapysxeHue IIpakTHyecKue 3aHATHS OK 02
HCOPraHMICCKUX | KayecTBCHHbIC XUMUYECKUAE PEAKILIUH, XapaKTepHbBIC sl 0OHAPYKEHUS] HEOPraHUYECKUX BELICCTB
KaTHOHOB H (kaTnoHOB M aHMOHOB). CoCTaBJICHUE YPaBHEHUI peakiuii oOHapykeHus: kKatnoHoB [-VI rpynmn u
aHHOHOB AHUOHOB, B T.4. B MOJICKYJIIPHOW U MOHHOH opmax.
Peakinu oOHapyKEHUsI HEOPraHUYECKHX BEUIECTB B PEAIbHBIX 00bEKTAX OKPYKAIOIIEH CPEIbl.
JlaGopaTopHble 3aHATHS
OOGHapy>kKeHHe HEOPraHUYECKHUX BellecTB (KaTHoHOB [-VI rpyni uiam aHMOHOB) C UCIIOIb30BAHUEM
KaYeCTBEHHBIX aHAJTUTHUUYECKUX PEaKIIUM.
JlaboparopHas paboTa Ha BEIOOD:
1. JJabopaTopHas paboTa « AHATUTHUYECKUE PeaKuu KaTHOHOB [—VI rpymm».
[IpoBeneHre KavueCTBEHHBIX PEAKIUM, HCIOIB3YEMBIX IJIsi OOHAPY>KEHUS KAaTHMOHOB | Tpymimsl
(kamusi, HaTpusi, Maraus, ammonus), Il rpynmnel Ha mpumepe Oapus, III rpynmel — cBuHia, IV
TPYIIIBI — AITIOMUHUS,
V rpynnst — sxene3a (II u III), VI rpynmel — Hukens. Onucanue HaOMIOAaeMbIX SBICHUN U
COCTABJICHUE XUMHYECKUX PEaKIIUH.
2. JlaGoparopHasi paboTa « AHAIUTUYECKHE PEaKIIUU aHHOHOBY.
[IpoBeneHne KaueCTBEHHBIX pPEaKIMM, UCHOJIB3YEMBIX [UIsi OOHApPYKEHHsS aHUOHOB: KapOoHaTa,
docdara, cynspara, cynbdpuaa, HuTpara, xaopuga u ap. OnucaHue HaOIIOAAEMBIX SBICHUNA U
COCTABJICHUE XUMHYECKUX PEaKIIHi.
Tema 7.2. OCHOBHOE COIep/KAHHE OK 01
Obnapyxenne IpakTHYeCKHe 3aHATHS OK 02
OpTatiiecKiX KauecTBeHHBIE XUMHUYECKHE pPEaKIUH, XapaKTepHble s OOHApPYKEHUS OTIENIbHBIX KJIAcCOB
f)iif;c:;m OpraHMYECKUX COEAMHEHUMU: (DEHONIOB, allbJErUI0B, Kpaxmalla, YKCYCHOM KUCIIOTbl, aMUHOKHUCIIOT
KJIACCOB C 1 Ap-
Jlenarypauust 6elKOB PU HArpeBaHUM, IBETHBIE PEAKIIMH OEIKOB.
HCTIOIBSOBARUEM | o rapienme kauecTBeHHDBIX peakiuii OOHApy>KEHUS OPraHUYECKUX COEIUHEHUN OTAETbHBIX
Ka4eCTBEHHBIX
. KJIACCOB.
peaxuui

JlaGopaTopHble 3aHATHSA

OO0HapyxeHre OPraHUYECKUX COSAMHEHUN OTJIENbHBIX KIIACCOB.

JlaGopaTopHas paboTa Ha BEIOOD:

1. JlabGopatopHas pabora «KadecTBeHHbIE pEaKIMd Ha OTAEIbHBIE KJIACChl OpPTraHUYEeCKHX
BEIIICCTBY.
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[TpoBeneHNe Ka4eCTBEHHBIX PEAKIMWA, UCTIONB3YEMbIX IS OOHAPYKECHUSI OPTraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB: ()EHOJIOB, ATBJETU/IOB, KpaXMalia, YKCyCHON KHCIOTHI, aMAHOKHCIIOT, OSJIKOB
u jip. Onrcanue HaOJII0JaeMBbIX SIBJICHUH M COCTABJICHUE XUMHUYECKUX PEAKIIMIA U/HITH CXEM.

2. JlabGopatopHas pabora «KadecTBeHHBI aHANW3 OPraHUYECKUX  COCAUHEHHHA  TIO
(YHKIMOHATIBHBIM TPYIIIaAM).

[TpoBeneHne Ka4eCTBEHHBIX PEAKIIHIA, UCIIOIb3yEMBIX ISl PACIIO3HABAHUS OPTAaHUYECKHX BEIICCTB
OTJENBHBIX KJIACCOB MO (YHKIMOHAJIBHBIM TpyIIaM: Ha MPHUMEpPEe aMUHOKHCIOT M KapOOHOBBIX
KHCJIOT, CIIUPTOB M (PEHOJIOB, ANBJICTUAOB M KeTOHOB. OmmcaHue HaONIONAEMbIX SIBICHUN W
COCTABJICHUC XUMHUYCCKUX peaKqu/'I I/I/I/IJ'II/I CXEM.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (COAePKAHUE TPUKJIATHOTO MOXYJIS) 42
Paznea 8. Xumus B ObITY M IPOM3BOACTBEHHOM e TeJIbHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OcHOBHOe coep:KkaHue 6 OK 02
Xumust B OBITY M|[[pakryueckue 3ansTus 6 OK 04
IIPOU3BO/ICTBEHHOM 5 6 — = = OK 07
CSTEIBHOCTH KoJoruieckas  0e30MacHOCT, TOCICACTBHH  OBITOBOH M MPOM3BOACTBEHHOH JCATENBHOCTH| 4 K 2.1

4eJI0BEKa, CBsI3aHHAs C MepepabOoTKON BEIIECTB; MOUCK M aHAJIU3 XMMHUYECKOM MH(popManuu u3
HesoBeka pa3IUYHBIX HMCTOYHUKOB (HayyHas U YydeOHO-Hay4Has JMTepaTypa, CpelCcTBa MacCOBOM

uHopmanuy, cetb IHTEepHeT U Apyrue).

Kelicel (c yuerom Oynymied mnpodeccrnoHalbHON MAESITENbHOCTH) Ha aHalIW3 WHGOpMaluu o

IPOM3BOJICTBEHHOM J€ATEIbHOCTH YEJIOBEKA, CBA3aHHOM C mepepaboTKON U MOJy4yeHHEM BELIECTB,

a TaKKe € IKOJIOTMYECKOM 0€30MaCHOCTHIO. 5

3ammra keiica: [IpencraBieHue pe3yabTaToOB pelieHHs KecoB (BBICTYIJICHHE C Ipe3eHTaluel)

Pa3nen 9. UccienoBanue 1 XUMHYECKUH aHAIN3 00beKTOB TeXHOChepbl 36
Tema 9.1. OcHoBbI| OCHOBHOE coepKaHNe 8 OK 01
nabopatopHoit JlaGopaTopHbie 3aHATHS 2 1K 2.1
TPAKTHKH ®|MaGoparopuas paGora «OCHOBBI 1a6OPATOPHON PAKTHKI
paTopHas padbo CHO OpaTOPHOM Ip .
ng%eCCHOHaHBHH JlaGopaTopHast mocyna W XHMHYECKHe peakTuBbl. OCHOBHBIC J1abOpaTOpHBIE OIEpaIuu. 2
/1aDOPATOPHAX JlaGopatopHoe o6opynoBaHue. TexHuKa O€30HMacHOCTH W TpaBuWiIa paboThl (MIOBEACHHS) B

71a00paTOPUH.

IIpakTH4eckue 3aHATHSA 6

BrInosHeHne TUIOBBIX PacyeToB MO0 TeMaTHKE HKCHEpUMEHTa (BBIXOJ MPOIYKTa peakiiH, Macca

HaBeCKH, o0beM pacTtBoputens). OOpaboTka MaHHBIX, aHAIA3 M OICHKA HMX JOCTOBEPHOCTH |6

(BBI‘{I/ICJ'ICHI/IC CpCAHCTO 3HAYCHU S DKCIICPUMCHTAJIbHBIX JaHHBIX, HOFpeH_IHOCTI/I). HpeIlCTaBJ'ICHI/IC B




27

pa3InyuHoil popMe pe3ynbTaToB IKCIEpUMEHTa (Tabiuia, rpaduk, OTYET, JOKIIA, PE3eHTAIU)

Tema 9.2. OCHOBHOE COIepP/KAHME OK 01
XuMIHeCKuH Teoperndeckoe odyueHue OK 02
aHaJI3 . Haznauenue texunyeckoit Boasl. TpeOoBaHMS K TEXHUYECKOM BO/IE IO TPYIIIIAM IMOTPEOICHHS. OK 07
TCXHUHCCKIH BOAB | frayectBO  TexHmueckoil  BObI pa3HbIX BHAOB. XUMHUYECKUM aHaIM3 M IPOU3BOACTBEHHBIN IK 2.1

KOHTPOJIb COCTaBa TEXHUUECKOM BOJbl. CyIIHOCTh METOJ]a TUTPOBAHMUSI.

AHanu3 TEXHUYECKOW BOJBI Ha KECTKOCTb U Jpyrue nokaszarenu. KucIoTHOCTh M IIENOYHOCTh

Bojbl. OmnpenencHue o0mel u cBOOOJHON MIETOYHOCTH (KUCIIOTHOCTH) METOJIOM TUTpoBaHus. pH

CpeJibl U METOJIbI €€ onpezeneHus. JKecTKOCTh BOJIbI M METO/IbI €€ ONPeIesICHUS.

IIpakTHyeckue 3aHATHS

CriocoObl  BBIpaKEHHSI KOHIIEHTPAI[MH PAcCTBOPOB: MaccoBasi JOJsS PACTBOPEHHOTO BEIIECTBA,

MOJIIpHasl U MOJIsUIbHAs KOHLeHTpauuu. Tutp pacrBopa. PemieHue mpakTUKO-OPUEHTHPOBAHHBIX

TEOPETUYECKUX 3a/JlaHui Ha pacyeT KOHILIEHTPALMil 3arps3HSIONIMX BEUIECTB U MX CPABHEHHE C

npeJiebHO AonycTUMbIMU KoHIIeHTparmsmu (I1T/1K).

JlaGopaTopHble 3aHATHSA

HccnenoBanre XMUMHUYECKOIO COCTaBa MPOO TEXHUUECKON BOJBI.

JlaGopatopHasi paboTa Ha BEIOOP:

1.JTaboparopnas pabota «OnpejeneHne XJI0pruI0B METOIOM TUTPOBAHMS B TEXHHUECKOM BOJIE».

Omnpenenenue XJIOPUI-HOHOB METOJIOM apr€HTOMETPUU ¢ (UKCUPOBAHMEM KOHIIA TUTPOBAHUS IO

MeTory Mopa (ocaguTelbHOE TUTPOBAHHUE).

2. JJabopatopHas pabota «OmnpeseneHue 5keCTKOCTH TEXHUIECKON BOIBI METOJOM TUTPOBAHUSIM.

KomMriuiekcoHoOMeTpru4ecKoe ONpeeIeHHe )KECTKOCTH (CYMMBbI MOHOB KaJIbIlMs U MarHus) B cpeje

aMMOHMIfHO-aMMHuayHOro OydepHoro pactBopa (pH 9-10) mo obOpazoBanuto ¢ TpuioHoMm b

MaJI0IUCCOIMUPOBAHHBIX KOMIUIEKCHBIX COCTMHEHUM.
Tema 9.3. OcHOBHOE colepKaHue OK 01
Xumuieckui TeopeTnueckoe o0yueHune OK 02
QAT BO3AyXa XUMUYEeCKUH cocTaB aTMOC(EpHOTO BO3Iyxa, BO3ayxa pabodeil 30HBI. BpenHble BemiecTBa U OK 07

IK 2.1

IpUMECH B BO3JyX€ >KUJIBIX MOMEIEHUH, B BO3Ayxe paboueil 30HbI. HopMaTuBHBIE JOKYMEHTHI.
[TocnencTBusi BO3AEHCTBUSA BBICOKOW KOHIIEHTPAIlMW YTJEKUCIOrO ra3a Ha OpraHu3M YeJIOBEKa.
MeponpusTHs 110 CHUKEHHUIO YPOBHS 3arPSI3HEHHOCTH BO3AYXa UCCIIETYEMOW KOMHATBI.

[MpakTuyeckue 3aHATHS

I'nruennyeckas OLICHKA CTCIICHU 3arpsA3HCHUs BO3JyXa IMOMCIICHHA HAa OCHOBE COIIOCTABJICHHA
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KOHIEHTPALUU JUOKCUA YIIIepoa ¢ COOTBETCTBYIOIIMM F'MTHEHUYECKUM HOPMATUBOM.
Pemienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA pacueT KOJIMYECTBA BEIIECTBA,
KOHIEHTpallui BpeIHbIX NpUMecel B aTMOC(hEpHOM BO3yXE M BO31yX€ MOMEIECHUH.

JlaGopaTopHble 3aHATHSA

JlabopaTopHast paborta «OmnpeneneHue COAEp>KaHUs YTIEKUCIOTO ra3a B BO3JyXE IOMEIICHHS
sKcpecc-MeToom». HMccnenoBanue npod Bo3myxa paboueld 30HBI. OnpeneneHHe COAepKaHUs
YIIIEKHCIIOrO T'a3a B BO3AYXE MOMEIICHUS SKCIIPECC-METOIOM.

Tema 9.4.
XUMUYECKUH
aHaiu3 1mpoo
MaTepuasioB
CTPOUTENBHO-
pecTaBpallMOHHOU
JEeSITeIbHOCTH U
nu3aiHa

OcHoBHOe coaepkaHue

TeopeaneCKoe oﬁyqelme

Knaccudukanus MarepraioB, UCTIOIb3YEMBIX B CTPOUTEIBLHO-PECTABPAIIMOHHON JESTSIIEHOCTH TI0
COCTaBy, MX HAa3HAUYEHHE M MpUMEHEHHMEe. XUMHUYECKUW aHalIu3 MaTepuajgoB CTPOUTENIbHO-
pECTaBpallMOHHOW JIEATEIIbHOCTH W JAu3ailHa. XHUMHUYECKHI COCTaB IHUIMEHTOB, KpPACHUTENEH,
BSDKYIIUX CMecel, 0COOEHHOCTH MX CBOWMCTB U MPUMEHEHHs B MPO(HECCHOHATBLHOM JAEeSITeTbHOCTH.
BemectBa, ucnonp3yemble B Kaue€CTBE NMUIMEHTOB M CBA3YIOIIMX MaTepuanoB. Mcropuueckas
crpaBka. COBpEMEHHbIE MATEPUAJIBI.

HpaKaneCRue 3aHATHUSA

KadecTBeHHBII W KOJMMYECTBEHHBIM COCTaB MPOO MaTEpUaIOB CTPOUTEIHHO-PECTaBPAIMOHHOMN
NeSTeNbHOCTH W Au3aiiHa. Krnaccudukamuss Kpacok ™0 yKPBIBUCTOCTH, MPO3PAuYHOCTH B
3aBUCUMOCTH OT HCIIOJIb3YEMBIX MHUTMEHTOB M CBS3YIONIMX BemiecTB. OrmpesesieHne cocTaBa
KPAaCOK Ha COJEp)KaHUE MHKpPO M MakKpOdIJIEMEHTOB. PelleHne MpakTUKO-OPUEHTUPOBAHHBIX
3QJIaHU  TI0  XUMHYECKOMY aHaiu3y TMpod MaTepuasoB CTPOUTEIIbHO-PECTaBPAIIMOHHON
JIEATEIbHOCTH U JU3aiiHa.

JlabopaTopHble 3aHATHUS

HccnenoBanme MaTepraioB CTPOUTEIHHO-PECTaBPAIIIOHHON IEATEIIEHOCTH H JM3aifHA.
JlaGopatopHasi paboTa Ha BEIOOp:

1. Jlabopatopnas pabota «W3roroBireHue Kpacok (MOAOOP NHTMEHTOB U  CBS3BIBAIOIIUX
BELIECTB)».

HccnenoBanue MPUPOIHBIX MHHEPAJIOB, IMOJNyYeHHE MHTMEHTOB IYTEM XHMHYECKUX pEeaKIui,
oTpesieNieHne CBA3YIONMX MarepuaioB. CpaBHEHUE YKPBIBUCTOCTH U MPO3PAYHOCTH MOTYUEHHBIX
KpacoK IyTeM HaHECEHHUs MX Ha JIUCT Oymaru.

2. JJaboparopHas pabota «lccinenqoBaHne CBOMCTB BSDKYIIIUX BEIIECTB HAa IPUMEpPE THUIICA».
OmnpeneneHne CKOPOCTH CXBAaTBHIBAHHS TPUPOJHOTO W CTPOMTENHHOrO Turica. DakTopsl,

OK 01
OK 02
OK 07
IIK 2.1
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YCKOPAIOIIKME U 3aMeJUISIOIINE CXBaThIBaHUE MPHUPOJHOrO rumnca. ['urncoBoe Tecto, TeMmeparypa
ero 3actbiBaHusg. CpaBHEHHME CKOPOCTH CXBAaThIBaHUS NPHUPOJHOTO U CTPOUTENIBHOIO THIICA,
omnpezeneHue (GakTOpoB, BIHUAIIMX HA CKOPOCTh CXBAaTbIBAaHUS CTPOMUTEIBHOTO THIICA,
onpeJieJICHUE TEMIIEPATYPhl 3aCThIBAHUSI TUTICOBOTO TECTA.

Tema 9.5. OcHoBHOe coaepkaHue 6 OK 01
Hcenenosanue Teopernueckoe o0yuenune 2 OK 02
00BEKTOB = OK 04
TexHochepE! Y4eOHOo-HCcCIeT0BaTEIbCKUI TPOEKT B 00J1aCTH HCCIIeNOBaHUSI 00bEeKTOB TexHochepsl. O030p TeM OK 07
y4eOHO-UCCIIEIOBATEIbCKUX — IIPOEKTOB. AJITOPUTM  BBINOJHEHUs Mpoekra. OmpeneneHue 5 K 2.1
npoOaemMbl uccieoBaHus. MeToIbl MOUCKa, aHauu3a W 00paboTKM MH(POPMAIIMU O MPOEKTE B ’
pa3JIMYHbIX UCTOYHUKAX.
IIpakTHyeckue 3aHATHSA 2
O06ocHOBaHME aKTyaJbHOCTH BBIOpaHHOUM TeMmbl. BplsiBieHue mpobiembl uccienaoBaHus. Breidoop
00BEKTOB U METOJI0B MccienoBanus. [locranoBka neneil u 3amgau uccnenoBanus. Onpexnenenue|2
IpoAyKTa uccienoBanus. OnpeneneHue 3TaloB U COCTABIICHUE TJIaHA UCCIIEOBAHMUS.
3ammra npoekrta: IlpencraBineHue pe3ysbTaTOB BBIIOJHEHHUS Y4eOHO-HCCIIEA0BATENbCKUX
MIPOEKTOB (BBICTYIJICHUE C MPE3CHTAIMEN ).
JlabopaTopHblie 3aHATHSI 2
HccnenoBanue NpesioKEHHOTO O0bEKTa Ha KUCIOTHOCTb, IEIOYHOCTh, XUMHYECKHH COCTaB
(3arpsi3HHATENHM, MaKpo- M MHUKpo3JieMeHThl). OOpaboTka pe3ynbTaToB HccienoBanms. OreHka|2
Ka4yecTBa MCCIIeyeMOro 00beKTa HCX0/sl U3 Pe3yIbTaTOB XUMHUECKOTO aHAJIN3a
IMpomexxyTouHasi aTTecTanus mo TucuuiinHe (Mg depeHHPOBAHHBII 3a4eT) 4
Bcero 144

2.3. TemaTu4eckoe MJIAHUPOBaHKME 00111€00Pa30BATEIbHON AUCHUIIINHBI
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No No Tema 3anarus Bcero Jlexuu [Tpaktnueckue | Jlaboparop | KoHTpoabHBI
/i TEMBbI Tema ypoka 3aHATUN 3aHATHUS HbIE € paboThI
Ne 3aHITHUSI
ypoKa
1 2 3 4 5 6 7
Paznen 1. 8 4 4 - -
OCHOBBI CTPOEHHSI BelleCTBA
1.1 | CrpoeHue aTOMOB XUMH4YEeCKHX 6 4 2 - -
3JIeMEHTOB ¥ MPUPOIA XUMHYECKOii
CBSI3H
1 1.1.1 | Ctpoenue atoma 1
2 1.1.2 | Crpoenue aToma 1
3 1.1.3 | DaexrponHO-Tpaduveckue GopmMyIIbl 1
3J1IeMEeHTOB 1—4 nepnuoaoB
4 1.1.4 | Xumudeckas CBI3b 1
5 1.1.5 | KoBaneHTHas CBs3b, €€ PA3HOBHJIHOCTH 1
6 1.1.6 | CocraBnenne XuMu4ecKux (Gpopmyi 1
JIBYXaTOMHBIX COETMHEHUN
1.2 Ilepuoauyecknii 3aKoH U Ta0JAMLA 2 - 2 - -
JI.LA. MeHnaeieeBa
7 1.2.1 | Ilepuommueckas cHUCTEMa XHUMHUYECKUX 1
anemenToB /.M. MeHnaeneeBa
8 1.2.2 | I3MeHeHHEe CBOWCTB B NEPUOAMYECKOI 1
cucremMe XuMu4eckux dnementoB J[.M.
MeHpeneeBa
Paznea 2. 12 4 4 2 2
XuMHYEeCKHE peakuum
2.1 TUunbIXUMHYECKUX peaKkIuii 6 2 4 -
9 2.1.1 | OcHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B 1
XUMHUHU
10 2.1.2 | Pemenue 3a1a4 1o pacyeTy KOJIUYECTBA 1
BEIIIECTBA
11 2.1.3 | PacueTsl o ypaBHEHHUSIM XMMUYECKHX 1
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peakuui
12 2.1.4 | Knaccupukanmus ¥ THUIBl XHMHYECKHX 1
peakuui
13 2.1.5 | Crenenn OKHUCIICHUS 1
14 2.1.6 | OKHCIUTENHHO-BOCCTAHOBUTEIbHEIE 1
peaxiuu
2.2 DJIeKTPOJIMTHYECKAS] TUCCONUAMS U 4 2 -
MOHHBI 00MeH
15 2.2.1 | Teopus JIEKTPOIUTHICCKON TUCCOUAITNN 1
16 2.2.2 | Peakiiuu nOHHOr0 OOMEHa. 1
17 2.2.3 | JJaboparopHas pabora «Peakmyn
THIPOITH3AY.
18 2.2.4 | JlabopaTtopHas pabota «Peakun
THAPOJIN3AY.
19 KonTponbaas padora Nel 1
20 KoHnTtponbHas pabora Nel 1
Paznen 3. 24 10 10 2
CTpoeHue U CBOWCTBA HEOPTaHUYECKHUX
BeleCTB
3.1 | Knaccudukanus, HOMEHKJIATYPA H 6 2 4 -
CTPOEHHNE HEOPTAaHNYECKUX BeleCTB
21 3.1.1 | Knaccudukaius HEOPraHUYECKUX BEIECTB 1
22 3.1.2 | Knaccudukanus HEOpraHMYECKHX BEIIECTB 1
23 3.1.3 | HomeHknaTypa HeOpraHMUeCKUX BEIIECTB 1
24 3.1.4 | HomeHknaTypa HEOpraHMUECKUX BEIIECTB 1
25 3.1.5 | Pemenue 3a1a4 Ha pacyeT MacCOBOU JIOJTH 1
XUMHYECKOT0 DJIEMEHTA B MOJIEKYJIe
26 3.1.6 | Pemenue 3a/1a4 Ha pacyeT MacCOBOM JIOJTH 1
XUMHYECKOT0 DJIEMEHTa B MOJICKYJIe
3.2 DU3NKO-XUMHUYECKHE cBoOlicTBa 12 6 4 -
HEOPraHUYeCKHUX BellecTB
27 3.2.1 | CBoiicTBa METAJIJIOB 1
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28 3.2.2 | CiocoObl OTYYEHHUsI METAJJIOB 1
29 3.2.3 | CBoiicTBa HEMETAIIIOB 1
30 3.2.4 | CpotictBa HemetaiioB [V- VII rpynn 1
31 3.2.5 | Xumuueckue cBOMCTBa OCHOBHBIX KJIACCOB 1
HEOPraHMYECKUX BEIICCTB
32 3.2.6 | XumHuueckue CBOMCTBA OCHOBHBIX KJIacCOB 1
HEOPraHMYECKUX BEIICCTB
33 3.2.7 | CBoHCTBa OKCHIOB 1
34 3.2.8 | CpolicTBa OCHOBaHUI 1
35 3.2.9 | CBoHcTBa KHCIOT 1
36 3.2.10 | CaoiicTBa coeii 1
37 3.2.11 | JIabopaTtopHas pabota «CBoticTBa
METAJLIOBY
38 3.2.12 | JIabopaTtopHas pabota «CBoticTBa
HEMETAJIOBY
3.3 | [Ipou3BOACTBO HEOPraHUYECKHX 4 2 2 -
BellecTB. 3HaYeHUE U IPUMeHeHHe B
OBITY H Ha POU3BOJCTBE
39 3.3.1 | [IpombInIeHHBIE CITOCOOBI MOy YSHHS 1
XMMHUYECKHX BEIECTB
40 3.3.2 | YepHas u 1IBeTHasI METAJLTYPT U 1
CunmkaTHasi IPOMBIIIIJIEHHOCTh
41 3.3.3 | Pemenne MIPaKTUKO-OPUEHTHPOBAHHBIX 1
3aJaHUN
42 3.3.4 | Pemenue IIPAKTUKO-OPUEHTHPOBAHHBIX 1
3a1aHUI
43 KontposbHas padora Ne2 1
44 KonTponbHast paborta Ne2 1
Paznea 4. 28 18 6 2
CTpoeHue 1 CBOIiCTBA OPraHMYeCcKUX
BellleCTB
4.1 | Knaccudukanus, cTpoeHue u 4 2 2 -

HOMEHKJIATYPA OPraHMYeCKHX BelleCTB
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45 4.1.1 | OcHOBHBIE NIOJIOKEHUS TEOPUU 1

XUMHYECKOTO CTPOCHHS] OPraHuYeCKUX

coeauHeHuii A.M. bytiepoBa
46 4.1.2 | Knaccudukanuu opraHn4ecKux 1

COCIMHEHUN
47 4.1.3 | HomeHKIaTypa OpraHu4ecKUX COeTMHEHHUN
48 4.1.4 | Pemenue 3a/1a4 Ha pacyeT MpOCTEeUIIEH

(bopMyIIBI OpraHMYECKON MOJICKYJIbI

4.2 CBOMCTBA OPraHMYeCKHUX COeIMHEHMN I 14 10

49 4.2.1 | IlpenenpHBIC YIIEBOIOPOIBI 1
50 4.2.2 | IlpenenbHbIE YIIIEBOIOPOIBI 1
51 4.2.3 | HenpenenbHbIC YIIIEBOIOPOIBI 1
52 4.2.4 | ApoMaTHUYECKHE YTIEBOJOPOIbI 1
53 4.2.5 | Kucimopoacoaepxaiiye coeTuHEHUS 1
54 4.2.6 | Kucnopoacoaepxkaiiye COSTUHEHUS 1
55 4.2.7 | Azorcoaepikaniue COeTMHCHHS 1
56 4.2.8 | A3zoTconepkaniiue CoeTMHCHHUS 1
57 4.2.9 | Kiaccudukanus OpraHn4ecKuX peaxiui 1
58 4.2.10 | Knaccudukaiusi OpraHHuecKiX peakui 1
59 4.2.11 | HomeHKkJaTypa ¥ CBOMCTBA OPraHUYECKUX

COCIMHEHUN
60 4.2.12 | TI'enernyeckast CBS3b MEXKJy KJIaCCaAMU

OpPraHUYECKUX COeIMHECHUH
61 4.2.13 | JTabopaTtopHas pabota «IlomyueHue

HTUJICHA U U3YUYEHUE er0 CBOWCTBY
62 4.2.14 | JTabopaTtopHas pabota «IlomyueHue

HTUJICHA U U3YUYECHHUE eTr0 CBOWCTBY

4.3 | Oprannyeckue BelecTBa B 8 6

JKH3HeIesITeJIbHOCTH YeJIOBeKa.

IIpou3BoaCTBO U IPUMEHEHUE

OpPraHMYeCKHX BelllecTB B

MPOMBIILIEHHOCTH
63 4.3.1 | buooprannueckue coeaunenusi. CBoMcTBa 1
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0€eJIKOB

64

43.2

buooprannueckue coequuenus. CBoicTBa
0€eJIKOB

65

4.3.3

HyxiienHOBBIE KHCIIOTBI: COCTaB U
CTPOCHHE

66

4.3.4

HyxiienHOBBIE KHCIIOTBI: COCTaB U
CTPOCHHE

67

435

ITpou3BOJACTBO OPraHM4YECKUX BELIECTB

68

4.3.6

CHHTETHYECKHE B HCKYCCTBCHHLIC BOJIOKHA

69

4.3.7

Pemenue npakTUKO-OpUEHTHPOBAHHBIX
3aJlaHuH

70

4.3.8

Pemenue npakTUKO-OpUEHTHPOBAHHBIX
3aJlaHuH

71

KonTponbnas pabota Ne3

72

Konrponpnas padora Ne3

[

Pa3nea S.
Kunernyeckue u TepMOAMHAMHYECKHE
3aKOHOMEPHOCTH NPOTEKAHUS
XHMHYECKHX peaKumid

12

5.1

Kunernyeckne 3aKkOHOMEPHOCTH
NPOTEeKAHNSI XUMHUYECKUX Peakumid

73

5.11

CKOpOCTB XUMHYECKOH pCaKkiuu

74

512

@DaKTOpPBI, BIUAIOIINE HA CKOPOCTh
XUMUYECKOU PEaKLUU

75

513

JlaGopaTtopHas pabota «OrnpeneneHue
3aBUCHUMOCTHU CKOPOCTH PEAKIIUU OT
KOHIICHTPAIIUU PEearupyIONIIX BEIICCTBY.

76

5.1.4

JlaGopaTtopHas pabota «OnpeneneHue
3aBUCHUMOCTHU CKOPOCTH PEAKIIUU OT
TEMIIEPATYPHIY.

5.2

TepmoauHaMu4ecKue 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUYECKHUX PeaKkumid.
PaBHOBecue XMMHUYECKUX peaKkuuil
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77 5.2.1 | XuMHUECKOE PAaBHOBECHE
78 5.2.2 | XuUMHUYECKOE paBHOBECHE
79 5.2.3 | IlonsiTie 00 PHTAIBIINHU B SHTPOTIHH.
Oneprus ['n66ca
80 5.2.4 | TeruoBo# 3(HEKT XUMHUECKUX PEAKITHI
81 5.2.5 | JlaboparopHnas pabora «U3yuenune
BIMSHUS ~ Pa3lUYHBIX  (AaKTOpOB  Ha
CMEIICHHE XUMUYECKOTO PAaBHOBECHS
82 5.2.6 | JIJaGopatopHas pabota «/3yueHnue
BIIMSIHUS PA3JIUYHBIX (PaKTOPOB Ha
CMEIICHNE XUMUYECKOTO PaBHOBECHUS
83 KonTponbaas padorta N4 1
84 KonTponbnas pabota Ned 1
Pa3zneu 6. 10 2
JlucnepcHble CHCTEMbI
6.1 | JucnepcHble cucTeMbl H (PAKTOPHI UX 4 -
YCTONYUBOCTH
85 6.1.1 | IucnepcHble CUCTEMBI
86 6.1.2 | PactBOpBI
87 6.1.3 | Cnoco0Obl BeIpa’ke€HHsI KOHIIEHTPALUU
88 6.1.4 | Pemenune npakTHKO-OPUEHTHPOBAHHBIX
3a1aHUI
6.2 | MccaenoBanue CBOICTB TMCIEPCHBIX 4 -
CHUCTEM Il MX WIeHTH(UKAIMT
89 6.2.1 | JlaGoparopHas pabota «IIpurorosnenue
pacTBOPOB»
90 6.2.2 | JlaGopatopHas pabota «IIpurorosnenue
pPacTBOPOB»
91 6.2.3 | JlaGopatopHass pabota «MccnenoBanue
JICTIEPCHBIX CHCTEM»
92 6.2.4 | JlaGopatopHass pabota «MccinenoBanue
JICTIEPCHBIX CHCTEM»
93 KonrtposabHas pabora Ne5 1
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94

KonrtpoabHas padora Ne5

Pa3zpen 7.
KauecTBeHHbIe peakiiuy 00HAPYKeHUA
HEOPraHU4YeCcKHX H OPraHuvYecKux
BelleCTB

7.1

Oo0Hapy:xeHNe HEOPTAHMYECKUX
KATHOHOB H AHHOHOB

95

711

KadecTBeHHBIE XUMUYECKHE PEAKIIUH,
XapaKTepHbIE 111 0OHAPY>KEHUS
HEOPraHWYECKUX BEIIECTB

96

7.1.2

KauecTBeHHBIE XUMUYECKUE PEAKLINH,
XapaKkTepHBIC JJIs1 OOHAPYKEHUS
HEOPraHUYECKHUX BELIECTB

97

7.1.3

JlaGopaTopHast pabota « AHaTUTUYECKUE
peakiuu katnoHoB [-VI rpymnm»

98

714

JlaGopaTopHast pabota « AHaTUTUYECKUE
peaKIMyu aHKOHOBY

7.2

OoHapy:xeHne OPraHUYecKUX BellecTB
OTAEJBHBIX KJIACCOB C HCNOJIb30BAHNEM
Ka4eCTBEHHbIX peaKkuui

99

721

KauecTBeHHBIE XUMUYECKNE PEAKIINH,
XapakTepHbIe 1J11 0OHapYKEHUS KIacCOoB
OpPraHMYECKHX BEILECTB

100

7.2.2

KauecTBeHHBIE XUMUYECKNE PEAKIINH,
XapakTepHbIe 1J11 0OHapYKEHUS KIaccoB
OpPraHMYECKHX BEILECTB

101

7.2.3

JlaGopaTtopHas pabota «KauecTBeHHbBIE
PEaKIuy Ha OTAETbHBIC KIIACCHI
OpPTaHMYECKUX BEIIECCTBY.

102

724

JlaboparopHas pabota «KauecTBeHHBIH
aHaJIN3 OPraHMYECKUX COCAUHEHHI 110
(GYHKIIMOHATHHBIM TPYTIIIAM.

Pa3pea 8.
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Xumus B ObITY M IPOM3BOACTBEHHOM
JesiITeJIbHOCTH YeJIOBeKa

8.1 | Xumus B ObITY H NPOM3BOJACTBEHHOM 6 6 -
JeSITeJIbHOCTH YeJIOBeKa
103 8.1 | DOkonoruyeckas 6€30MaCHOCTh 1
NOCJIEICTBHM JeSITEIbHOCTH YEJIOBEKA
104 8.2 | Dkonoruyeckas 6€30MacCHOCTh 1
NOCJIEICTBHM JeSITEIbHOCTH YEJIOBEKA
105 8.3 | Pemenue kericoB 1
106 8.4 | Pemenue kelicoB 1
107 8.5 3amuTa KecoB 1
108 8.6 | 3ammra KelcoB 1
Pa3gen 9. 32 14 10
HccaenoBanne n XuMUYeCKHIl aHAIN3
00beKTOB TexHochepbl
9.1 | OcHoBbI 1200pPaTOPHOIi NPAKTHKH B 8 6 2
npogeccHoHAIbHBIX J1A00paTOPHUIX
109 9.1.1 | JIaGoparopHas pabota «OCHOBBI 1
71a00paTOPHON TPAKTUKI)
110 9.1.2 | JIaGoparopHas pabota «OCHOBBI 1
71a00paTOPHON TPAKTUKI)
111 9.1.3 | BoinosiHeHue TUIOBBIX PACUYETOB 1
112 9.14 | BrImoJHEHHE TUIIOBHIX PACUYETOB 1
113 9.1.5 | O6paboTka TaHHBIX, aHATH3 U OI[EHKA UX 1
JIOCTOBEPHOCTH
114 9.1.6 | O6paboTKa TaHHBIX, aHATHM3 U OI[EHKA UX 1
JIOCTOBEPHOCTH
115 9.1.7 | IlpencrarieHue pe3yabTaTOB 1
DKCIIEPUMEHTA
116 9.1.8 | IIpencrarieHne pe3yabTaTOB 1
IKCIIEPUMEHTA
9.2 | XuMuueckuii aHATU3 TEXHUYECKUIH 6 2 2

BOJBI
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117 9.2.1 | TpeboBaHUs K TEXHHUYECKOU BOJIE

118 9.2.2 | KadecTBO TEXHUYECKOM BOJIBI

119 9.2.3 | CriocoObl BBIpaKEHUSI KOHIICHTPAIIMH

120 9.2.4 | Pemenue npakTUKO-OPUEHTUPOBAHHBIX
3aJaHuil

121 9.2.5 | JIabopatopHas pabora «OmnpeneneHue
XJIOPUIOB METOJIOM TUTPOBAHHS B
TEXHUYECKOU BOJIEY.

122 9.2.6 | JIaGopartopHas pabora OnpeneneHue
YKECTKOCTH TEXHHYECKOM BOJIBI METOJIOM
TUTPOBAHUSIM.

9.3 | XumMnueckuii aHATU3 BO3AyXa 6

123 9.3.1 | Xumuueckuii cocTaB Bo3ayxa paboueit
30HBI

124 9.3.2 | Xumuieckuii cocTaB Bo3ayxa paboueit
30HBI

125 9.3.3 | I'urueHnyeckas OICHKA CTCIICHU
3arpsi3HEHUs BO3AyXa MOMEIICHHUs

126 9.3.4 | Pemenune npakTHKO-OpPUEHTHPOBAHHBIX
3aJlaHUuU

127 9.3.5 | JIabopartopHas pabora «OrmpenencHue
COJIepKaHusl YTIEKUCIIOTo T'a3a B BO3/IyXe
MIOMEIICHUS IKCIPECC-METOTOM»

128 9.3.6 | JlaGopatopHas pabota «OmnpeneneHue
COJIepKaHUsl YTJIEKHACIIOTO ra3a B BO3yXe
MOMEIIEHUS SKCIIPECC-METOAOM»

9.4 | XumMunuyeckunii aHAIU3 MPOO MaTepPUAIOB 6

CTPOUTEIHLHO-PECTABPAIIHOHHOI
AeSITeJIbHOCTH M AU3aiHA

129 9.4.1 | Knaccudukanus mMarepuaioB, X
Ha3HAYCHNE W TPHUMCHCHHE.

130 9.4.2 | Knaccudukanus marepuaios, UX

HA3HAYCHUC U IPUMCHCHHUC.
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131 9.4.3 | Knaccudukanus, cocTaB Kpacok 1

132 9.4.4 | PeneHue NpakTUKO-OPUEHTUPOBAHHBIX 1
3a1aHUI

133 9.4.5 | JIaboparopnas padota «/3roroBieHue 1
KPacok»

134 9.4.6 | JIaboparopnas pabota «MccnenoBanue 1
CBOWCTB BSDKYIIMX BEIICCTB HA IPUMEPE
TUIICa»

9.5 | HccaenoBaHue 00bEKTOB TeXHOC(ePHI 6 2 2 2 -

135 9.5.1 | YueOHOo-HCCIIeI0OBATEIBCKHHA MPOCKT 1

136 9.5.2 | YueOHO-HMCCIe10BATENbCKUI MTPOEKT 1

137 9.5.3 | YueOHo-HCCIIeI0BATEIBCKUHA MMPOCSKT 1

138 9.5.4 | YueOHO-HCCIIEIOBATEILCKHIM TPOCKT 1

139 9.5.5 | JIaboparopnas pabota «MccrneqoBanue 1
00BeKTay

140 9.5.6 | JIaboparopnas pabota «MccnenoBanue 1
00BeKTay

141 JuddepenunpoBanHblii 3a4eT 1

142 JuddepeHunpoBaHHBIN 3a4eT 1

143 JuddepenunpoBanHblii 3a4eT 1

144 JuddepeHunpoBaHHBIN 3a4eT 1
BCET'O 144 50 52 28 10
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3.YCJIOBUS PEAJIM3ALIMU ITPOI'PAMMBI
OBIIEOBPA3OBATEJABHOM JUCHUILIUHBI «XUMUS»

3.1. TpeboBaHusi K MUHMMAJbHOMY MATEPUATIbLHO-TEXHUYECKOMY

o0ecnmeYeHNIo

st peanuzanuy MporpaMMbl TUCHMIUIMHBI TOJKHBI OBITH MPELYCMOTPEHbI
CIIEYIOIIKE CTIeHaIbHbIC TOMEIICHUS: YUYCOHbIN KaOMHET XUMHUH W/WIH Y4eOHOMN
XUMHUYECKOH J1abopaTopuH.

OGopynoBanue y4yeOHOro KaOWHeTa (HAIJISIIHbIE MNOCOOMsS): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENIEH MOJEKYJN, MOAEIH KPUCTAIMYECKUX PEILIETOK,
KOJUIEKLIUM TPOCTBIX M CIIOXKHBIX BELIECTB W/WIM KOJUIEKIIMH TOJIHMEPOB;
KOJUIEKIIMSI TOPHBIX TOPOJI W MUHEpaioB, Tabnuna MeHnaeneeBa, y4deOHbIC
(¢unbMbl, TUPPOBBIE 00pPa30BaTEIbHBIE PECYPCHI.

Texnnueckue cpeacrsa OOy4YeHHsi: KOMIIBIOTEp C  YCTpoOMCTBaMu
BOCIIPOU3BEJEHUSI 3BYKa, NPHUHTEP, MYJbTUMEAUA-TIPOEKTOP C 3KPAHOM,
MYJIbTUMEIUMHASA T0CKA, YKA3Ka-IPE3CHTEP Il NPE3CHTALNUM.

O6opynoBanue jadopaTropun U pado4ux MecT Jad0OpPaTOPUM: MEH3YPKH,
MUIMETKU-KaNeIbHUIbl, TEPMOMETPbI, MHUKPOCKON, JIyIbl, MPEAMETHbIE U
MOKPOBHBIE CTEKJIA, IJIAHIIETHl JUIsl KaleldbHBIX peakiuuil, (QuIbTpoBaIbHas
Oymara, MpOMBIBAJIKU, CTEKJISIHHbIE MPOOUPKHU, PE3MHOBBIE MPOOKH, (POHAPUKH,
HAa0Op pPEAKTUBOB, CTEKJSHHBIE NaJOYKW, IITAaTHBBI [JIs1 TPOOMPOK; MEpPHbIE
WIMHIPBI, BOPOHKU CTEKJISIHHBbIC, BOPOHKH JAENUTENbHbIe HuIMHapuueckue (50-
100 M), CTYmKM C TECTUKOM, (appopoBble YalllKH, HTUHUETHI, (UIBTPHI
OyMa)kHbIe, BaTa, MapJis, YacOBbIE CTEKJA, OJJICKTPOIUIUTKH, JabopaTOpHBIC
IITAaTUBBI, CIUPTOBBIE TOPEJIKH, CHUYKH, MPUOOp AJid TMOJY4YeHHUsS Tra3oB (WJIU
npoOupKa C ra300TBOJHONU TPYyOKOil), mepkaTeiau IJis MPOOUPOK, CKISTHKH s
XpaHEHUs PEaKTHUBOB, Pa3JaTOUYHbIC JIOTKH; XuMuuyeckue crakansl (50, 100 u 200

MJ1); LITATeNW; MUHIETHI; TUTEIbHbIE HIUIILbBI; CEKYHIOMEDPHI (TaliMephl), MEPHbIC
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npobupku (Ha 10-20 mut) u mepabIe KOJIOHI (25, 50, 100 1 200 mu), BoasiHas OaHs
(uu TEpMOCTAT), CTEKIISIHHBIE MAJO0YKH; KOHUYECKHE KOJObI st TuTpoBanus (50
u 100 mi); uMHAMKATOpHBIE MOJOCKM i omnpeaeneHuss pH u crangaptHas
WHIUKATOpHAs IIKaja; YyHUBEPCAIbHBIA MHAUKATOP; muneTku Ha 1, 10, 50 mut (nmm
no3atopsl Ha 1, 5 u 10 mut), GropeTku Uisi TATPOBAHUS, MEAUIIMHCKUE IINPHUIIBI HA
100-150 mu1, mabopaTtopHble W/HUIN aHATUTUYECKUE BEChl, pH-MeTphI, CyIIMIbHBIHI

mkad, u ap. mabopaTopHoe 000pyAOBaHHE.

3.2. HapopmanuoHHOe oOecnedeHne peau3auu NporpaMmmMbl

1.AndunorenoBa, M. B. Xumus: ydeOHMK M MPAKTUKYM IJIA CPEIHErO
npodeccruoHanbHoro oopasosanus / . B. Audunorenora, A. B. babkos, B. A.
[TonkoB. — 2-e u3a., ucnp. u jgon. — Mocksa: U3narensctBo KOpaiit, 2022. —
291 c.

2.1lleromuxuna, H. A. OO6mas xumus: yuebnuk pns CIIO / H. A.
[lleromuxuna, JI. B. MunaeBckas. — Cankt-IletepOypr: Jlans, 2021. — 164 c.

3. Hukonbckuii, A. b. Xumusa: y4eOHMK M MPAKTUKYM IS CPEIHETO
npodeccruoHanbHoro oopaszosanus / A. b. Huxonbckuii, A. B. CyBopoB. — 2-¢
u31., nepepad. u pon. — Mocksa: U3parensctBo FOpaiit, 2022. — 507 c.

4. Xumus: ydeOHUK ISl cpenHero mpodeccruonansHoro odpaszoBanus / FO.
A. Jle6enes, I'. H. daneeB, A. M. TonyGes, B. H. IllanoBan; mox oOuiei
pemakimern I. H. ®dangeeBa. — 2-¢ wm3m.,, mepepab. m gom. — Mockaa:
N3narensctBo FOpaiit, 2022. — 431 c.

JlonoJIHUTEIbHbIE HCTOYHUKH

1. Xumusa. 10 kmacc. YrmyOnénuelii ypoBeHb : yueOHuK/ B.B. Epemun,
H.E. Ky3pmenko, B.M. Tepenun, A.A.[dpo3noB, B.B.Jlynun; mnoxg pen.
B.B. JIlyauna. — M.: IIpocBemienue, 2022. — 446, [2] c.: uL.

2. Xumus. 11 kmacc. Yray6nénseiii ypoenb : ydueOHuk/ B.B. Epemun,
H.E. Ky3pmenko, A.A. posnos, B.B.Jlynun; nmon pen. B.B. Jlynuna. — M.:
[Ipocsemenue, 2022. — 478, [2] c.: un.
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3. Xwummus. Yray6nennsiil ypoBenb. 10—11 kiaccel: pabouasi mporpamMma K
muaun YMK B.B. Jlynuna: ydeOHO-MeToauueckoe mnocobue / B.B. Epemun,
A.A. lpo3nos, U.B. Epemuna, 2.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

4. Metoanueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3bpmenko,
B.W. Tepenuna, A. A. JIpo3goBa u ap. «Xumus. YTiayOJeHHBbINH ypoBeHb». 10
kimacc / B. B. Epemun, A.A. Jlpo3znoB, U.B. Epemmna, B. . MaxonuHna,
O. 10. Cumonoga, 2.10. Kepumor. — M.: [Ipoda, 2018. — 339 c. : um.

5. Mertonuueckoe nocooue k yueOHuky B. B. Epemuna, H. E. Ky3pmenko,
A. A. Jlpo3goBa u ap. «Xumus. YrayOneHHbll ypoBeHb». 11 kmacc / B. B.
Epemun, A.A. Ipo3nos, N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.10.
Kepumos. — M.: Jlpoda, 2018. — 423 c. : ui.

6. T'ycesa, E. B. Xumus mis CIIO: yuebHO-MeToamdeckoe mocodue / E. B.
['ycea, M. P. 3uranmuna, /. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — TekcT: 3neKTpoHHBIA // JlaHb : AIEKTPOHHO-
ombimoreunas cucrema. — URL: https://e.lanbook.com/book/196096 (nmata
oOpamenus: 14.10.2022). — Pexxum noctyma: Juist aBTOpU3. MOJIb30BaTENCH.

/. Yepnukosa, H. I0. Xumus B JOCTYITHOM H3JI0KEHUU: YyueOHOE TOCOOME
s crio / H. FO. YepHukoga.
— 316 c. — ISBN 978-5-8114-9500-9. — Texct: anexktponHbiii // JlaHs:

3JIEKTpOHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/195532

2-¢ u31., crep. — Cankr-IlerepOypr: Jlanp, 2022.

(mata obpamenusi: 14.10.2022). — Pexxum nocTtymna: ajisi aBTOpH3. MOJIb30BaTEICH.

8. Ilenurpinaa, JI. B. Xumus: yueonoe mocodue / JI. B. [lleBanipiHa, A.
N. AmapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-
4. — Texct: snexkTpoHHbBIN // JlaHb: 25eKTpoHHO-OuOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/118505 (nmata ob6pamenusi: 14.10.2022). — Pexum
JOCTYyTIA: JJIsl aBTOPU3. MOJIh30BaTEIEH.

9. bmunos, JI. H. Xumus: yueonuk mns CIIO / JI. H. baunos, W. JI.
[Tepduiona, T. B. CokonoBa. — 2-e uzn., crep. — Cankr-IletepOypr: Jlans, 2021.
— 260 ¢. — ISBN 978-5-8114-7904-7. — Tekct: »nekTpoHHBIM // JlaHb:
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ANIEKTpOHHO-O0nOmoTeynas cucrema. — URL: https://e.lanbook.com/book/167183
(mara obpamenus: 14.10.2022). — Pexxum goctyra: Jijis aBTOPHU3. MOJIb30BaTEIIEH.

10. I'abpuensn, O. C., JIpicoBa, I'. I'. Xumus: kHUra JIjs npenojaBaTesis:
yue6.-meroa. mocoobue. — M. Akanemus, 2012. - 332 c.

11. YepuuxkoBa H. FO., Memepsikora E. B. Pemaem 3amaun mo xumumn
camocrosTensHo: yuebHoe mocodue / H. FO. Uepnukosa, E. B. MemepsikoBa —
Cankrt-IlerepOypr: Jlansb, 2022. — 328 c.

12. PeznukoB B. A. COOpHHMK ympaXHEHUH W 3aJad MO OpraHuYeCcKOn
xumun: yueoHoe nocobue / B.A. Pesnuko — Cankr-IlerepOypr: Jlanb, 2021. —
226 c.

13. Kanyctuna A. A., Xampuenko W. I'., JluGanor B. B. OO6mas u
Heopranuyeckas xumud. [Ipaktukym / A. A. Kanycruna, U. I'. Xansuenko, B.B.
JIn6ano— Cankr-IletepOypr: Jlans, 2020. — 152 c.

14. T'abpuensan O.C. Xumus: yueb. aist ctyd. npod. yueod. 3aBeaenuii / O.C.
["abpuensn, U.I'. Octpoymos. — M., 2016.- 256 c.

15. Ta6puensu O.C. Xumusa qans npodeccuil U CleNHATbHOCTEH
TEXHUYECKOTro mnpoduiisa: Y4eOHUK Uil CTYyA. Y4YpexkIeHud cpen. mnpod.
obpazoBanusa / O.C. I'abpuensn, N.I'. OctpoymoB. — 4-e u3na., crep. — M.
N3 narenbckuil ueHTp «Axanemus», 2017. — 272 c.

HNuTepHer-pecypcesnl

1. hvsh.ru — XXypuan «XuMus B IIKOJIE».

2. https://postnauka.ru/themes/chemistry — nexnmm mo XxuMuu Ha caiiTe

[MoctHayka. http://gotourl.ru/4780 (http://elementy.ru/)

Hay4Ho-momynsipHbIii  MPOEKT «IJIeMEHThl OoybmIoNn Hayku» ((usuka,
XUMHUsI, MaTeMaTHKa, aCTPOHOMUS, HAyKH O J>KM3HMU, Hayku o 3emuie). HoBocTu
HAayKH{, KHUTY, HAYYHO-TIOIYJIAPHBIE CTAThH, JICKIINH, SHIUKIONEINH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caitt HayuHO-nonyJisipHOro xypHana «llorenuman». Xypnan msgaércs c
2005T., ¢ 2011 r. — pazgen «XumMus».
4, http://gotourl.ru/4785 (http://www.hij.ru/)



https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785
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CaiiT Hay4yHO-NOIYJISIPHOTO JKypHaJIa « XUMHUS U KU3HbY. JKypHan uznaércs
c 1965T.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkphITast IJEKTpOHHAs OMOMMOTEKa XmMmudeckoro moprtana «Chemnety,
COJCPKUT yueOHbIE U MH(POPMALMOHHBIE MAaTepHalibl s IIKOJIBHUKOB MU
yuutenei. B Heli MOXKHO HaliTH y4eOHUKH MO OOIIeH U HEOPTraHMYECKON XHUMUH,
OpraHUYEeCKON XHMHH, MYJIbTUMEIUAMATEPHAIbl, a TaKXKe€ 3aJadyd XUMHUYECKUX
OJIUMIINAJ] C PELICHUSIMHU, 3a/1a4l BCTYIIUTENIbHBIX SK3aMEHOB JJIs1 AOUTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmarnmonnsie Marepuansl 00 oduMmIinanax: MOCKOBCKONH TOpOICKOM,
Bcepoccuiickoii, Menneneesckon, MexnyHaponnou. IlpuBenensl 3amaun
TEOPETUYECKUX U AKCIEPUMEHTAIBHBIX TYpPOB, MOJIPOOHBIC PEIICHUS, CIUCKH U
dboTtorpaduu nodeauTenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema TUCTaHIIMOHHOTO 0Oy4eHMsI, HalpaBJeHHAasl B IEPBYIO Ouepe/ib Ha
IIOATOTOBKY K OJIMMIIMAJAaM BCEX YPOBHEH — OT IIKOJIBHBIX 10 MeXIyHapOIHOM.
CallT coaepKUT OTPOMHOE KOJIMYECTBO 3aJ1ad, CrPYNIUPOBAHHBIX KAK IO TEMaM,
Tak U 10 onuMmnuazaMm. Ilo BCEM OCHOBHBIM pa3jeilaM XHMHHM IIPUBEIEH
TEOPETUUYECKHUI MaTepral 1 pa3o0paHbl pEIIeHUs] TUIOBBIX 3a]1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran no HanotexHnosorusiM. OCHOBHas 11€JIb — pa3BUTHE 0Opa30BaHUS B
0o0JlacTU  HAHOTEXHOJIOTMH W  MOJATOTOBKA K  HMHTEPHET-OJIMMIIMANE 1O
HAaHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBouHas wuHpoOpMaius O XHMHYECKHUX OJJIEMEHTaX U HX
CBOMCTBaX (Ha aHTJIUKACKOM SI3BIKE).

10.  http://gotourl.ru/4792 (http://periodictable.ru/)

PyCcCKOSA3BIYHBIN CAUT O CBOMCTBAX XUMUYECKUX DJIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)



http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/
http://gotourl.ru/4789
http://www.nanometer.ru/
http://gotourl.ru/4790
http://gotourl.ru/4792
http://gotourl.ru/7180
https://www.lektorium.tv/
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Hexommepuecknii  callT  OHJAMH-OOpa30BaHWsA,  COJAEPKHUT  MHOTO
WHTEPECHBIX O00pa30oBaTEIbHBIX KYpPCOB W BHUICOJICKIUN JJisi IIKOJBHHUKOB,
CTYJICHTOB U yuuTesiel. ECTb HECKOBKO KypCOB IO XUMUMU.

12.  http://gotourl.ru/4800 (https://www.cas.org/)

Caiitr Chemical AbstractService — caMblil aBTOPUTETHBIA B MHUpPE XHUMUU
UH(GOPMAIIMOHHBIN HHTEPHET-PECYPC (CalT IIIATHBIN).

13.  http://www.Xxumuk.ru

CailT 0 XMMHUU: KIIACCUYECKHE YUYCOHHKH, CIPABOUYHUKH, DHIIMKIIONEIUU,
MIOMCK OPraHMYEeCKUX W HEOPTaHWYECKUX PEAKIHM, COCTABJICHHUE YpPaBHEHUM
peaxkuui.

14. http://orgchemlab.com/

CaiiT, moCBAIMEHHBIN IpaKTUYECKON paboTe B 1abopaTtopuu


http://gotourl.ru/4800
http://www.xumuk.ru/
http://orgchemlab.com/
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4 KOHPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI «XXUMM»

KOHTpOJIB )41 OLICHKAa PE3YIILTATOB 06yLICHI/I$I OCYHICCTBIIACTCA

IpernojaBareyieM B  MPOLIECCE NPOBEICHUSA NPAKTUYECKUX  3aHATHH U
7abopaTopHbIX PabOT, TECTUPOBAHUS, a TAKXKE BBIMOJHEHUS OOYyYaroUUMUCS
VWHIUBUIYAIbHBIX 3a/JaHHM, MPOEKTOB, HCCIEeNOBaHUN. Pesynbrarel 0OydeHHs
OTIPENETSIOT, YTO OOyYaroImuecs: JAODKHBI 3HATh, MIOHUMATh U JEMOHCTPUPOBATH
10 3aBEPIICHUU U3YUYEHUS TUCIUIUINHBI.

Jnst popmupoBaHusi, KOHTPOJSL M OIEHKH PE3yJbTaTOB OCBOCHUS y4eOHOMU
JUCLHUIUINHBI UCIIOIB3YETCS CUCTEMA OLICHOYHBIX MEPONPUATHN, TPEACTABIISIIOLIAS
co00i KOMIUJIEKC Y4Y€OHBIX MEpONPUATUH, COIJIACOBAaHHBIX C pE3yJIbTaTaMu
oOyuenus u chopmyaupoBanHbix ¢ ydetom DOI'OC COO (mpeameTHbie

pe3ynbTathl 1o gucuuiiuuae) u ®I'OC CIIO.

Ne }V,[roelﬁ,;]b / Paznen PesyabraT 00yuenust OuenovyHbIe MEPONIPUATHS OK

| OcHOBHO# MOAYJIb

1 Paznen 1.|@opmyanpoBaTs 0a30Bble
OcHoBBI NOHATHSA U 3aKOHbI XUMHMHU
CTPOeHusl
BelllecTBa

1.1 |Crpoenue artomoB|CoctaBnsate  xumuueckue|l. Tect «Ctpoenne artomoB|OK 01
XUMHUYECKHX bopMysbl COEAMHEHUN B|XUMHYECKUX  DJIEMEHTOB U
AJIEMEHTOB M [COOTBETCTBHH CO CTEMEHBIO [IPHPOJIa XUMHUIECKOH CBAZM.
npupoja OKHCIICHUS XMMUYECKHX 2. 3ajaud  Ha COCTaBJIECHUE
XUMHAYECKOH DIIEMEHTOB,  HCXOIS  W3|XMUMHUYECKHX bopmyn
CBSI3U BaJICHTHOCTH U | IByXaTOMHBIX COEMHEHUN

AIIEKTPOOTPHULIATETLHOCTU  |(OKCUAOB, CyIb(HIIOB,
TUAPUJIOB U T.I1.).
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Monayas / Paznen

Ne / Tema Pe3yabTat 00yueHus OueHovHbIe MepONPUATHS OK
1.2 |l[lepuonuueckuii | XapakTepu30BaTh [IpakTuko-opuentupoBannbie  |[OK 01
3aKOH M TaOIuIa|XMMUYECKHE JJIEMEHTHl B|TeopeTnueckue 3aganus  Ha|OK 02
J.. MennaeneeBa |COOTBETCTBUU c UX |XapaKTepU3alul  XUMUYECKUX
IMOJIOYKCHUEM B|omeMmeHTOB: «Mertamnueckue /
MEPUOJUYECKON  CUCTEME|HEMETAUTMYECKUE CBOMCTBA,
XUMHYECKHX 3JIEMEHTOB [3JIEKTPOOTPULIATETLHOCTh u
H.N. Menneneena CpOJICTBO K AIEKTPOHY
XAMUYCCKHX  JJICMEHTOB B
COOTBETCTBHE c 1504
JJEKTPOHHBIM  CTPOCHHUEM U
MOJIO)KEHUEM B TMEPUOIUYECKOMN
CHCTEME XHUMUYECKHX
aneMeHToB .. MenneneeBay.
2 Paznen 2.|CocraBisTh ypaBHeHus: ¥|KonTpoubHasi paoTa
XumMuuyeckue CXEMBbI XUMH4YEeCKHUX | «CTpoeHune BelllecTBAa ) |
peaknun peaKIII/Iﬁ XHMHYECKHE PeaKIum»
2.1 |Twunosr CocCTaBIIATh peakiuu|l. 3amaun Ha coctaBieHue|OK 01
XUMUYECKHX COCIMHEHUS, PA3JIOKEHUS, | yPABHEHHUI peaKIIuii:
peakuii obMeHa, 3aMCIIEeHU,|— COCIWHEHHS, 3aMCIICHHUS,
OKHCJIUTEIBHO- pasnioKeHusi, 0OMeHa U PeaKIui
BOCCTaHOBHUTECJIbHEIC C  yyacTME€M  KOMILUIEKCHBIX
peakiuu u peaKIny |CoeTMHEHU (ma  mpumepe
KOMIUIEKCO00pa3oBaHus (Ha|THAPOKCOKOMILIIEKCOB
npumepe QTIOMUHUS U IUHKA);
TUPOKCOKOMILIEKCOB — OKHCIINTEIbHO-
QTIOMUHHMST W [MHKA) C|BOCCTAHOBHUTEJIBHBIX PEAKIUN C
y4acTHEM HEOPTraHUYECKHX |UCII0Ib30BaHUEM MeTozda

BC€IICCTB

3JIEKTPOHHOTO OanaHca;

— C ydYacTheM KOMIUIEKCHBIX
coenquHeHUl  (Ha ~ mpuMepe
THAPOKCOKOMIIJICKCOB HHWHKa M

ATIOMHUHHUS).

2. 3amaun Ha pacuer
KOJINYECTBEHHBIX
XapaKTEPUCTHK POIyKTa

peaKUuy COEAUHEHHUS; MAaCCOBOM
WIN OOBEMHOM [OJHM BBIXOAA
MPOAYKTA PEAKLHUU COEOUHECHUS
OT TEOPETHUYECKH BO3MOXKHOIO;
00BEMHBIX OTHOIIEHUH TIa30B;

KOJINYCCTBCHHBIX

XapaKTCPUCTHK HCXOOHBIX
BCIICCTB U INPOAYKTOB PCaKIINH,
MacCChblI (OG’LCM, KOJIHYCCTBO

BEIIECTBA) MPOJYKTa PEaKIIUH,
€CIIM OJHO W3 BEIIECTB JAaHO B
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Mopnyas / Pa3nen
/ Tema

PesyabraT 00yuenus

OueHo4yHbIe MepONIPUATHS

OK

BUJIE pPacTBOpPa C ONpPEAEICHHOM
MacCOBOM J10JIEW PACTBOPEHHOI'O
BEILIECTBA.

2.2

DNEKTPOIUTHYECK
as TUCCOLIHAIAS U
HMOHHBII 00MEH

CocTaBisTh
XUMHYECKHUX peakiuu
HOHHOTO oOmeHa c
y4acTHEM HEOPTaHUYECKUX
BEILIECTB

YpaBHEHUS

1. 3amanusa Ha COCTaBIICHHE
MOJICKYJIAPHBIX ¥ HOHHBIX
peaKkuuii ¢ y4acTHEM OKCHUJOB,
KHCJIOT, OCHOBAaHMM H COJICH,
HOHHBIX pEaKIWi THIPOJIH3a
COJIEH, YCTaHOBJICHHE
W3MEHEHUS KHUCIIOTHOCTH CPEJIbI.
2. JlaGopaTopHas paborta
«Peakuuu rupouzay.

OK 01

Paznen 3.
Crtpoenue U
CBOJiCTBA
HEOpraHu4YecKHX
BeIleCTB

HccaenoBarb crpoeHne
CBOICTBA
HEeOpraHu4ecKuX BellecTs

KontpoabsHnas padora
«CBoiicTBa HEOPraHMYeCKUuXx
BellecTB)

3.1

Knaccudukanus,
HOMCHKJIATypa W
CTpOCHHUE
HEOPTaHUYECKUX
BCIIICCTB

Knaccudumnuposatsb
HEOpraHUYEeCKHUe BelIeCTBa
B COOTBETCTBHM C UX
CTpPOEHUEM

1. Tect
Ha3BaHUE
BEILIECTB

«Homenknatypa wu
HEOpPraHUYECKUX
UCXOAS U3 UX
XUMHUYECKOH  (QOopMyJbl  WIH
COCTaBJICHHE XUMHYECKON
(bopMyIBl HCXOIS M3 Ha3BaHHA
BEIIECTBA 110 MEXAyHapOIHOU
1701171 TPUBHAIILHON
HOMEHKJIAType».
2. 3agaun Ha pacueT MaccoBOM
nomd  (Maccel)  XMMHYECKOTO
JneMeHTa  (COeIWHEHUus) B
MOJIEKYJIe (CMecH).
3. Ilpaktuyeckue 3amgaHust IO
KJIacCU(UKALIUK, HOMEHKIJIAType
U XUMHYECKUM  ¢dopMylaM
HEOpPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.
4. TlpakTthueckue 3alaHus Ha
oIpeziesIeHne XUMHUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHUMOCTH BMJIa XUMHUYECKON
CBSI3M U THUIIA KPUCTAIITMYECKON
PELIETKH.

OK 01

3.2

dusnko-
XHUMHYECKHE
CBOMCTBa
HEOPTraHUYECKHUX
BEIISCTB

YcranaBiauBaTh
3aBUCUMOCTD
XUMHNYCCKUX
HEOPraHWYECKUX  BEIIECTB
OT CTPOEHUS aTOMOB |
MOJIEKYJI, a TaKXKe THIla

¢buszuko-
CBOMCTB

1. Tect «OcobeHHOCTH
XUMHYECKHX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBaHMHH,
aM(pOTEepHBIX THAPOKCUIOB U
CoJIeiny.

2. 3amaHuWs Ha COCTaBJICHHE

OK 01
OK 02
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Ne / Tema Pe3yabTat 00yueHus OueHovHbIe MepONPUATHS OK

KPUCTAJIMYECKON PELIETKH |ypaBHEHUN XUMHYECKUX
peaKuuii ¢ y4aCTUEM IPOCTHIX U
CJIOKHBIX HEOPraHUYECKUX
BEILIECTB: OKCHUJIOB METAJIOB,
HEMETAJUIOB U aM(pOTEpPHBIX
3JIEMEHTOB; HEOPTraHUYECKHUX
KHCJIOT, OCHOBaHUI u
aM(pOTEePHBIX TUAPOKCHUJIOB,
HEOPraHUYECKUX coJeit,
XapaKTEePU3YyIOIUX UX CBOMCTBA
U CIIOCOOBI MOTYYECHHUS.
3. IIpakTUKO-OpHUEHTHPOBAHHBIE
TEOpETUYECKHe  3aJaHusl  Ha
CBOMCTBA U [IOJIy4YEeHUE
HEOPraHUYECKUX BEIECTB.
4. JlaGopaTopHas paborta
«CBolicTBa METaJIOB u
HEMETAJIOBY.

3.3 |IIpousBoacTso O6ocHoBeiBath 3HaueHue u|lIpaktuko-opueHtupoBanusie |OK 01
HEOPraHUYECKUX |[IPUMEHEHHE 3amaHuss  mo  cocrasieHuto|OK 02
BEIIIECTB. HEOPraHMYECKUX BEIIECTB B|XUMHYECKHX peaxuit C
3HaueHue ¥ |ObITOBOM 1|y4acTueM HEOPraHUYECKHUX
pPUMEHEHHE B|IIPOM3BOJICTBEHHON BEIIECTB, HCIOIb3yEeMbIX AJIS HX
OBITY u Ha|JeATEIHPHOCTH YeJIOBeKA UX |MACHTHU(UKAIIII u
MIPOU3BOJICTBE (bU3UKO-XUMHYECKUMHU MPOMBIIUIEHHBIX croco6oB

CBOMCTBaMH MOJIy4ECHUS.

4 Paznen 4.|UccaenoBats crpoenue u|KonrtpoJsbHas padora
Crpoenne H|cBolicTBa opranuyeckux«Crpoenune U CBOIICTBA
cBOJlicTBa BellleCTB OPraHMYecKuX BellecTB»
OpPraHMYecKux
BellleCTB

4.1 |Knaccuduxkamus, |Knaccudumnmponath 1. 3Bamammsa Ha cocraBiaeHue|OK 01
CTpPOCHHE M|OpraHUYEeCKUE BEIIECTBA B|HA3BaHUI OpraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU c UX|COEIUHEHUN 10 TPHUBUAIBHOU
OpPTraHUYECKUX CTPOCHHEM WU MEXTyHapO HOU
BEILIECTB CHUCTEMAaTUYECKON

HOMEHKJIaType.

2. 3amaHus Ha COCTaBJIEHUE
TTOJTHBIX u COKpAIICHHBIX
CTPYKTYPHBIX dbopmyn
OpTraHUYECKUX BEIIECTB

OTACIBHBIX KIIAaCCOB.

3. 3agauum Ha ONpenesIeHUe
HpocTenIen bopmyIsl
OpraHNYECKON MOJIEKYJIBI,

NCXoad u3 3JICMECHTHOI'O COCTaBa

(B %).
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Ne / Tema Pe3yabTat 00yueHus OueHovHbIe MepONPUATHS OK

4.2 |CsoiicTBa YcTaHaBiuBaTh 1. 3amanmst Ha coctasieHue|OK 01
OpraHUYEeCKUX 3aBUCUMOCTb ¢bu3nKo-|ypaBHeHUI xumuueckux |OK 02
COETMHEHU I XUMHYECKHUX CBOMCTB|peakuuii c y4acTHEM

OpraHMYECKUX BEIIECTB OT|OPraHMYECKHX  BEIIECTB  Ha

CTPOECHHS MOJIEKYJI OCHOBaHMM HMX COCTaBa U
CTpOEHHUS.
2. 3amaHus Ha COCTaBJIICHHE
ypaBHEHUU XUMHUYECKUX
peakuui, WUTIOCTPUPYIOIINX
XUMHYECKHUE CBOMCTBA C yUETOM
MEXaHHU3MOB MIPOTEKaHUS
JIaHHBIX peakuuin u
TeHETUYECKOI CBSI3U
OpPraHMYECKUX BEIECTB Pa3HBIX
KJIACCOB.
3. PacuerHple 3agaud 1O
YpaBHEHUSM peaxui c
y4acTUEM OpPraHUYECKUX
BEIIIECTB.
4. JlaGopaTopHas paborta
«ITonyuyenue STHIJICHA u
M3yYEHHUE E€r0 CBOMCTBY.

4.3 |Opranuueckue O6ocHoBeiBath 3HaueHue u|lIpaktuko-opueHtupoBanusie |OK 01
BEIIECTBA B|IpUMEHEHHE OpraHuYecKuXx|3amanuss 1o  cocrtasienuio|OK 02
JKU3ZHEJIEATENIbHOC |BEIIECTB B  OBITOBOM ¥ |XMMHUYECKUX peakuuii c
TH YeJI0BeKa. [[IPOM3BOJACTBEHHOMN y4acTUEM OpraHUYECKUX
[Ipon3BOACTBO M |AEATENBHOCTH YEJIOBEKA HX |BELIECTB, UCIOIb3YEMBIX IS UX
IIPUMEHEHHE ($U3UKO-XUMHYECKUMHU UAeHTUQUKAMM B OBITY U
OpraHUYECKUX CBOMCTBaMHU POMBIIUIEHHOCTH.

BEIIECTB B
MIPOMBIIIUIEHHOCTH

5) Pasznen S.|hccnenoBaty paBHoBecue|KonTposabHasi padora
Kunerndyeckne u|um ckopocTh xumMu4eckux| «CkopocTb XHMHYECKOH
TepMOJAMHAMMYEC |peaKI Ui peakuuu U XHMHYecKoe
KHe paBHOBecHEe»
3aKOHOMEPHOCTH
NPOTEeKAHUA
XHMHYECKHX
peakuui

5.1 |Kunernueckue UccnenoBath Bnusaue|1. Jlabopatopuas pabGora Ha|OK Ol
3aKOHOMEPHOCTH |KOHLICHTPALUU BBIOOP: OK 02
MPOTEKaHUS pearupyromux BemecTB H|— «OmnpeneneHue 3aBUCUMOCTH
XUMHUYECKHUX TEMIIEpaTypbl Ha CKOPOCTh|CKOPOCTH peakuun oT
peaximit XUMUYECKHUX PEaKIIUi KOHIICHTPAllUA  pearupyromnx

BELIECTBY;
— «OmnpeneneHne 3aBUCUMOCTH
CKOpPOCTH peakiuu oT
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Ne / Tema PesyabraT 00yuenus OueHo4yHbIe MepONIPUATHS OK
TeMIIepaTypb».
2. IlpakTUKO-OpUEHTUPOBAHHBIE
TEOpeTUYECKHE  3aJaHusl  Ha
aHanu3 (HaKTOpPOB, BIMSIOIIUX
Ha U3MEHEHHE CKOpPOCTH
XUMHYECKON PEAKIUU.

5.2 |Tepmonunamuuec |McciemnoBarhb BiusiHue| 1. 3amaun Ha pacuetsl TermoBbix [OK 01
KHe U3MEHEHHS KOHIEeHTpanuu |3PpdexToB xummuueckux peaxiuii|OK 02
3aKOHOMEPHOCTH |BEILIECTB, PEaKLUH CPEeAbl U|U ONpEAEICHUEe THUIMAa PEeaKLUuu
POTEKAHUS TEMIIepaTypbl Ha cMelleHue|(To TermIoBoMy 3P eKTy: IK30-
XUMHYECKHX XMMHMYECKOI'O PAaBHOBECUSL  |U SHIOTEPMUYECKHUE).
peakuui. 2. IlpakTUKO-OpHUEHTUPOBAHHBIE
PaBHOBecue 3aaHMs Ha IpUMEHEHNE
XUMHYECKHIX npuduuna Jlelllarenbe  pns
peakuuii HaXOXKICHUS HarpaBJICHUS

CMeEILEHUs paBHOBECHS
XMMHUYECKON peakly U aHaJIN3
(GakTOpoB,  BIUSIOMMX  HA
CMeEICHHE XUMHUYECKOT0
paBHOBECHS.

3. JlaGopaTopHas paborta
«M3y4yeHne BIMSIHAS pa3IMIHbIX
(akTopoB Ha CMeIlCHHE
XUMHAYECKOTO PaBHOBECHSD).

6 Pasznen 6.|UccnenoBath aucnepcHbie KontposabHasa padora no reme
ducnepcusie CHCTEMBbI «JlucnepcHbIe CUCTEMbI»
CHCTEMBI

6.1 |ducnepcHsle Paznuuars uctuHHble|1. 3amaum Ha npurortosieHue(OK 01
CUCTEMBI U |pacTBODSI, KOJUIOM/IHBIE | paCTBOPOB. OK 02
(baxTopsl UX|pacTBOPHI u|2. IlpakTuKO-OpUEeHTUPOBAHHBIE
YCTOWYMBOCTH rpy0oaucCIIepCHbIE CUCTEMBI|pacueTHBIE 3a/laHus Ha

Ha OCHOBE XUMMYECKOIO|AUCIIEPCHBIE CUCTEMBI,

AKCIIEPUMEHTA UCTIOJb3yeMble B OBITOBOW W
IIPOM3BOJCTBEHHON
JeSITEIbHOCTH YeJIOBEKa.

6.2 |UccnemnoBanue HccnenoBath ¢uzuko-|Jlaboparopnass  pabdora  (Ha|OK 01
CBOWCTB XUMUYECKHE CBOMCTBA [BBIOOD):

JIVICTIEPCHBIX Pa3INIHBIX BU0B|— [IpuroroBienue pacTBOpos;
CUCTEM JUCIIEPCHBIX CUCTEM — HWccnenoBanue JHCIIEPCHBIX
CHUCTEM.

7 Pa3nen 7.|MccaenoBaTh CBOJiCTBa
KadecTBeHHbIE |[OpraHUYeCcKHX "
peakuuu HEOPraHMYeCKNX BelleCTB
00HApY:KEeHUsA c HCNOJIb30BAHNEM
OPraHMYeCKMX M |Ka4eCTBEHHBIX peakuuii
HeOPraHuYeCcKuX

BelIeCTB
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Mopnyas / Pa3nen

Ne / Tema Pe3yabTat 00yueHus OueHovHbIe MepONPUATHS OK
7.1 |OGHapyxeHHe UccnenoBarh 1. JlabGopatopnas pa6orta (Ha|OK 01
HEOPraHWYECKUX |KaueCTBEHHbIC peakuuu |BeIOOD):
KaTHOHOB V|HEOPraHWYECKUX BEIIECTB |- AHAJIMTHYECKHE  PEaKLHH
QHHOHOB KaTuoHOB [-VI rpym;
— AHaIWTHYECKHE  pPEAKUUHU
AQHUOHOB.
2. IlpakTuueckue 3amaHus Ha
COCTaBJICHUE YPaBHEHUH
peakuuit oOHapyXKEeHHS
katuoHoB  [-VI  rpymn wu
AQHUOHOB, B T.4. B MOJICKYJISIPHOM
¥ HOHHOH (popmax.
7.2 |OOHapyxeHHe Hccnenosarh 1. JlaGopatopuass paborta (Ha|OK 01
OPraHUYeCKHUX KaueCTBECHHbIE peakiu [BEIOOD):
BEILECTB OpraHMYecKux coeAauHeHui|— KauecTBeHHbIE peakuuu Ha
OT/IEIbHBIX OT/ICTIbHBIX KJIaCCOB OTJIETIbHBIE KJIaCChI
KJIaCCOB c OpPraHUYECKUX BEUIECTB;
HCTIOJIb30BAaHUEM — KauecTBeHHBII aHAIU3
KaueCTBEHHbBIX OPraHWYECKUX COEIUHEHUM 10
peakiuit (YHKIIMOHATLHBIM TPYTITIaM.
2. IlpakTtuueckue 3amaHus Ha
COCTAaBJICHHE KaueCTBEHHBIX
peakuuii oOHapyXKEeHHS
OPraHUYEeCKUX COCTUHEHUH.
| IpuxkaaxHoit MoayJib
8 Pa3znen 8. OuenuBatp mnocjencTBud 3ammura Keiica (¢ y4eTrom
Xumusi B ObITY U|0ObITOBOM u|0yaymeii mnpodeccuoHaJbHOM
NMPOM3BOJACTBEHH |NPOM3BOJACTBEHHOI AesiTeJIbHOCTH)
0ii 1eATEeIbHOCTH |1eATEJIbHOCTH YeJI0BeKa ¢
YeJ10BeKa MO3UIHUIA  IKOJOTHYECKOI
0e3onacHocTH
Xumust B ObiTy u|OuenuBath  mocieactsusi|Keiic (¢ yuetom  Oynmymieit|[OK 01
IPOM3BOJICTBEHHO |OBITOBOM U |npodeccruoHanbHOM OK 02
W JeATEebHOCTH [IPOU3BOJICTBEHHOM JeSTeTLHOCTH) OK 04
YelioBeKa JIeATETbHOCTH 4enoBeKka ¢|Bo3MokHbBIE TEMBI KEHCOB: OK 07
no3unuid  skosormyeckoi|1. Iloremnenne wimmmara wu|lIK 2.1
0e3omacHOCTH BBICBOOOXKIEHUE ra3oBbIX

THIPATOB CO JIHA OKeaHa.
2. byaymme wMartepuansl A

aBua-, MAaIIMHO- u
pUOOPOCTPOCHHUSI.
3. HoBele wmarepuanbl s

COJTHEYHBIX Oatapeil.
4. JlekapctBa Ha  OCHOBE
pacTUTENbHBIX MTPENapaToB.
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Ne / Tema Pe3yabTat 00yueHus OueHovHbIe MepONPUATHS OK

9. Paznen 9.(MHTepnipeTHPOBATH Y4eOHo-HuCCIE10BATEIbCKUH
HccnenoBanue u|XUMHYeCKHe TMPoUecChl M |MPOEKT (¢ y4deTroMm Oyayluei
XHUMHYECKH I sIBJICHUS B TeXHOC(epe npogdeccuoHaIbLHOM
aHaIu3 00bEeKTOB AesiTeJIbHOCTH)

TexHochepbl

9.1 |OcHoBBI Boimonasate monHbii 1ukdi| 1. Jlaboparopuas pabota|OK 01
nabopaTopHOH AKCIEPUMEHTAIBHOTO «OcHOBBI naboparopuoi|I1K 2.1
MPaKTUKU B|MCCJICIOBAHUS C|TIpaKTUKI.
npodeccuoHanbH |COOII0ICHIEM npaBwi|2. TumoBble  pacueTbl IO
BIX JIA0OpaTOpHAX |0€30IaCHOr0 OOpalleHMsl C|TEMaTUKE HKCIIEPUMEHTA.

BElIECTBAMHU u(3. 3amaun  Ha  BBIYHCICHUE
1a60paTOPHBIM CpEIHEro 3HAYCHUS
o0opyaoBaHUEM JKCIIEPUMEHTANBHBIX  JaHHBIX,
MOTPEITHOCTH.
4. TlpencraBieHue pe3yabTaTOB
JKCIEPUMEHTAa B  PA3IMYHOU
dbopme  (Tabmuma,  rTpaduk,
OTYeT, JOKJIaJl, TPE3CHTALIUS ).

9.2 |Xummueckuid UccnenoBare xumuueckuit|l. 3amaum Ha omnpenenenue|OK 01
aHanu3 npob|cocTaB Mpo0 TEXHUYECKOU |METAIOB, Heoprannyeckux |OK 02
TEXHUYECKOU BO/IbI aHnoHoB  u  opranmdeckux|OK 07
BOJIBI BemecTB B TexHuueckoil Bozel|lIK 2.1

pa3HOro Ha3HAYEHMUSL.
2. TlpakTHKO-OpHUEHTUPOBAHHbIE

TEOPETUYECKHE  3aJaHusl  Ha
COCTaB  BOABI W CIIOCOOBI
BbIPpAXKXCHUA KOHHGHTpaIII/Iﬁ u
mepecyeT  KOHIIEHTpamuii (¢
HCIIOJIb30BAHUEM HOPMATUBHBIX
JIOKYMEHTOB).

3. 3aganme  «XHUMHYECCKHHI

COCTaB TEXHUYECKOW BObBI, THUII
BOJIBI u CIIOCOOBI ee
NPUMEHEHUSD» (c
WCIOJIb30BAHUEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JlaGoparopHass pabora (Ha
BBIOOD):

—  Onpenenenne  XJIOPUIOB
METOJIOM TUTPOBAHUS B
TEXHUYECKOH BOJIE;

—  Onpenenenue

TEXHUYECKONH BOJEI
TUTPOBAHUSI.

JKECTKOCTH
METOZIOM
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9.3 | Xumunueckuii Uccnenosates conepxkanue|l. Tect mo teme «Xumumueckuit|OK 01
KOHTPOJIb VTIIEKUCIIOTO Ta3a B BO3AyXe [cocTaB arMocdeproro Bo3ayxa|OK 02
KadyecTBa BO3yXa U BO3JlyXa paboueid 30HbBD». OK 07

2. Ilpaktuko-opuentuposannbie|[1K 2.1
3a/laHusl HA XUMHYECKUN aHaIu3
coCTaBa BO3/yXa.

3. JlaGopaTopHas paborta
«Onpenenenue COJIepKaHUs
YTJIEKUCIIOTO ra3a B BO3AyXe
MOMEIICHUS JKCIIpecc-
METOJIOM.

9.4 |Xumuueckuit Hccenenosars npoOsl| 1. IIpakTuko-opuentupoBanusie|OK 01
aHanu3 npo0|MaTepranoB CTPOUTENBHO-|3afaHust 1o  xumudeckomy [OK 02
MaTepUasoB pecTaBpalluOHHON aHain3y 1npod  marepuanoB|OK 07
CTPOUTEIIHLHO- JIeATeIbHOCTHU U Ju3aiiHa  |cTpouTelibHO-pecTtaBpanmonnon |I1K 2.1
pecTaBpaliOHHON JeSTeTLHOCTH U TU3aiiHa.

NEATeIbHOCTH U 2. JlabGoparopHas pabora (Ha
Jr3aitHa BBIOOD):
— Nsrotoenenue Kpacok
(monbop MTUTMECHTOB u
CBSI3BIBAIOIIUX BEILIECTB);
—  HccnenoBanue  CBOMCTB
BSDKYIIMX BEILECTB Ha MpUMEpe
THUIICA.

9.5 |UccraenoBanue HccnenoBate XuMHUYECKUH | Y4eOHO-UCCIIEA0BATEIBCKUI OK 01
00BEKTOB COCTaB 00BEKTOB |IPOEKT B obmactu|OK 02
TexXHOChepbl TexHoc(epbl Ha NpPUMEpE |HCCIeI0BaHus 00wvexToB|OK 04

TEXHUYECKOH  BOABI  M|TeXHOchephl. OK 07
MAaTepHAIOB  CTPOUTENILHO-|B0O3MOKHBIE TEMBI IPOEKTOB: K 2.1
pecTaBpalluOHHOMN 1. KonTpons KauecTBa
NeATeTbHOCTH M U3aiiHa  |TEXHUYECKOM  BOABI  pPa3HBIX

BUJIOB B  COOTBETCTBUU C

metoaukamu o I'OCT.

2. Cozpanue  JaEeKOpaTHMBHOU
MITYKAaTypKH.

3. TlurmeHTHl B U3JAENUIX U3
CTEKJIA.

4. UccnenoBanue
pa3pyLIAIOIIErO JIEUCTBUSI BOJBI
Ha CTPOUTENbHbIE MaTEPHAIIBL.

5. OueHka COCTOSIHHUSI BO3ayXa
pabodeil 30HBI  CHEIHMATUCTA
(TexHosora, CTpOUTENS U T.I., C
y4eTOM obnactu
npodecCuoHaATBHON
NESTENIbHOCTH) B COOTBETCTBUU
c HOPMAaTHBHBIMHU
JIOKYMEHTaMHU.
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