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4. KOHPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHUA
OBILIEOBPA3OBATEJIBHOM JUCIUIIINHBI « XUMUST»



1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBI
OBIIEOBPA3OBATEJABHOM JUCHUILIUHBI «XUMUS»

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

npogeccuoHaILHOM 00pa30BaTEIbHON MPOTPAMMBI

OO0meoOpa3oBaTebHAs TUCIUIIIMHA «XUMHS» SBISIETCS 005S3aTeIbHON
4acThio  001e00pa30BaTENILHOTO I[MKJIA OOpa3oBaTeNbHOM MPOrpaMMbl B
cootBeTcTBUM ¢ PI'OC CIIO no cnennansHoctu 34.02.01 CectpuHCcKOE €710

Tpy10eMKOCTh JUCHUIUIMHBI « XUMUS» Ha yTIyOJIEHHOM YPOBHE COCTABJISET
144 ygaca, u3 xotopeix 102 uvaca — Ga3zoBbiii Momynb (7 pasnenoB) U 34daca —
NPUKIAAHOW MOAyJb (2 pasaena), BKIIOYAIONIUNA MPAKTUKO-OPUEHTUPOBAHHOE
COJIepKaHMe, YCWIMBaIoliee MNpoQMIbHYI0 COCTABIAIONIYI0 [0 KOHKPETHOM
npodeccuu WM CrenruaaTbHOCTH.

[IpuknanHoi MOIy/b BKIIOYAET JABa pasnena. Pazgen 8 «Xumus B ObITY U
MPOU3BOJICTBEHHON  JIESITENIBHOCTH  YEJIOBEKa»  peajqusyercs JUisl  BCeX
npodeccHii/crieinabHOCTe Ha MaTepualie KEHCOB, CBSI3aHHBIX C YKOJIOTHYCCKON
0€30MacCHOCThI0O M OLICHKOM TOCJEACTBUNA OBITOBOM W MPOM3BOJICTBEHHOM
NEATEeTbHOCTH, TO OTpacisiM Oyaymied mpodeccuoHaIbHON — ACSTENbHOCTU
oOyJarommmxcs.

Paznena 9 mpeacraBnen Temoit - «VccnmemoBaHWe W XMMHYECKUI aHaIU3
00BEKTOB OHMOCHEPHI».

[lepron oOydeHUsT U  pacOpelesieHHe 10 CeMecCTpaMm  Ompeaesser
oOpa3zoBarenbHasi  OpPraHM3aIls  CAMOCTOSITENBHO, C  y4e€TOM  JIOTHUKH
dbopMHpOBaHUS TPEIMETHBIX PE3YJbTATOB, OOMMX UM MPOPECCHOHAIBHBIX
KOMITCTCHIIMHA,  MEXIPEAMETHBIX  CBS3€H C  JIPYTUMH  JUCHUTIMHAMU

0011e00pa3oBaTeILHOTO U 00IIENPO(HECCHOHATFHOTO ITUKIOB YUeOHOTO TUTaHA.



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 MPUHSTUS PEUICHUA B KU3HEHHBIX U
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 NPOBEICHUS XHUMHYECKUX IKCIEPUMEHTATBHBIX
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 COITMAILHON M IIPOM3BOICTBEHHOM 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 pa3InuHbIM cepam mpodeccunoHaIbHON
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 (XUMUYECKUHA DIIEMEHT, 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 TpyNna, paJauKal, W30MEpHUs,
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, THUIbl XHMHYECKHUX
peakuui (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC, 3K30- u
SHJOTEPMUYECKHE, PEAaKIMd HMOHHOro OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOIUTHYECKAS
JUCCOIMAIUsA,  OKUCIUTEIb,  BOCCTAHOBHUTENb,  CKOpPOCTh
XUMUYECKOW pEeaKlMh, XUMHUYECKOE pPaBHOBECHE), TEOPUU U
3aKOHBI (T€OpHUs XUMHUYECKOTO CTPOSHHS OPTaHUYECKUX BEIECTB
A.M. BytnepoBa, Teopusi AIEKTPOIUTHUECKON TUCCOIUAINH,
nepuoauueckui 3akoH /.M. MenneneeBa, 3aKOH COXpaHEHUS
Macchbl), 3aKOHOMEPHOCTH, CHMBOJIMUYECKHH S3BIK XHMUH,
(dakToNOrMUecKrue CBEICHUS O CBOMCTBAX, COCTAaBE, MONyUYECHUHU
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 M3 rOC COO (B nocneaHei peaakumm ot 12.08.2022) B oTrnaronbHoi Gpopme, GopmMmupyemble
06uweobpasoBaTeibHON ANCLUNINHOM
2ncumnanHapHble (MpeameTHble) pe3ynbTaTbl YKa3blBalOTCA B COOTBETCTBMM C METOAMKOMN NpenoAaBaHua AUCLMIANHDI




KU3HEHHBIX TIPOOIIeM

0) 0a30BbIe HcCJIea0BaTeNbLCKHE AeiiCTBHS:

- BJIAJICTh HABBIKAMH Y4eOHO-UCCIICJIOBATEILCKON U
MMPOCKTHON JEATEIHPHOCTH, HABBIKAMHU pa3pelICHUs
pooem;

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

- aHaJU3MPOBATH TIOJIYYCHHBICE B XOJE PEIICHUS
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, NMPUMEHSATH COOTBETCTBYIOLIME MOHSTHS
IIPU ONMCAaHUU CTPOEHUS M CBOWCTB HEOPraHUYECKUX U
OpPraHMYEeCKUX BEIIECTB W HUX [MPEBpAIICHUIN; BBIABISATDH
B3aUMOCBSI3b ~ XMMHMYECKMX 3HAHMM €  TMOHATHSAMH U
MPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

- YMETh MCHOJIb30BaTh HAMMEHOBAHUS XUMHUUYECKUX COCIMHEHUN
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, HEraieHass M3BeCTb, IUThEBas coja U
IpYyTHX),  COCTaBIATH  (OPMyJIbl  HEOPraHUYECKUX U
OpraHWYeCKUX BEIIECTB, YPaBHEHUS XUMHUYECKHUX PpEaKIui,
OOBSACHATH UX CMBICIT; IOATBEPKAATh XapaKTEPHbIE XUMHUECKUE
CBOICTBa BEILIECTB COOTBETCTBYIOLIMMHU 3KCIIEPUMEHTAMH U
3aMUCsIMU YPaBHEHUN XUMHUECKUX PEAKIIUil;

- yMeTh yCTaHABIWBATh  IPUHAJICKHOCTh  HM3YUYEHHBIX
HEOPraHWYeCKUX M OPraHUYECKHUX BEILECTB K OIPEACICHHBIM
KJlaccaM U TpyIlliaM COeAMHEHUMH, XapaKTepru30BaTh UX COCTaB U
BAKHEWILIME CBOMCTBA; OMPENEIATh BUIbl XMMHUYECKUX CBS3EH
(xoBaJleHTHasi, MOHHAs, MeTaJUIM4ecKasl, BOJOPOJHAsA), THIIbI
KPUCTAINTMYECKUX  PEHIeTOK  BEIIeCTB;  KJIacCH(UIIMPOBATH
XUMUYECKHUE PEaKIINH;

- chopMHUpOBaTh TPEICTABICHUSA: O MaTepUATBHOM EIUHCTBE
MUpa, 3aKOHOMEPHOCTSAX M TIO3HABAEMOCTH SIBJICHUI HPUPOJIBI; O
MECT€ M 3HAYEHUH XUMHUU B CHCTEME €CTECTBEHHBIX HAYK U €€
posu B OOECreueHUuu yCTONYMBOIO Pa3BUTHS YEJIOBEUECTBA: B
peleHny MpodIeM 3KOIOTUYECKOM, SHEPreTUYECKON U MUIIEBON
0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUH HOBBIX
MaTepuaioB, HOBBIX HCTOYHHUKOB DHEPIHH, B OOECIEUECHUU
paloOHaIbHOIO  MPUPOIOIONB30BaHMS, B  (HOPMHPOBAHUU
MHUPOBO33PEHUsT U OOmIeHd 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  YypOBHS) - 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
XMUMHUYECKUX peakluil (roMO- M TeTeporeHHble, oOpaTUMble U
HEOOpaTUMBIEC), pacTBOPHI (MCTHHHBIC, TUCIIEPCHBIC CHUCTEMBI),
KPUCTANIOTUAPATBI,  CTENEHb  JAUCCOLMAIMM,  DJICKTPOJIU3,
KPEKUHT, pU(OPMHUHT); TEOPUHM W 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIeKalle B OCHOBE IMTOHMMAaHUS
IPUYUHHOCTY U CHCTEMHOCTH  XHUMHUYECKUX  SIBICHUH,
COBPEMEHHbIE MPEJCTABICHUS O CTPOEHUM BELIeCTBA Ha
aTOMHOM, MOJIEKYJISIPHOM W  HaJIMOJIEKYJSIPHOM  YpPOBHSX;
OpEJCTaBICHUs O  MeXaHU3MaX XHMHYECKMX  PEaKIMH,
TEPMOJMHAMHYECKUX M KHHETHYECKMX 3aKOHOMEPHOCTAX HX
OPOTEKaHHUs, O XUMHMYECKOM DPABHOBECHM, JAMCIEPCHBIX
cucreMax, (PaKkTOJOTHYECKHE CBEJEHUS O CBOWMCTBAaX, COCTAaBE,
NOJYyYeHUH W  0e30MacHOM  HCHOJb30BAHUM  BAKHEHIINX
HEOPraHMYeCKWX M OpraHM4ecKUX BeUlecTB B ObITY U
NPAaKTUYECKOM JEATeNbHOCTH 4YeNOBEeKa; OOIMX HayYHBIX
NPUHLIMIIAX ~ XUMHUYECKOTO  TPOU3BOJACTBA (HAa  IpUMeEpe
IIPOM3BOJCTBA  CEPHOM  KHUCIOTHIL, aMMHakKa, METaHOJIa,
nepepaboTku HePTH);

- yMeTh NPOBOJUTH pacyeTbl MO0 XUMHUYECKUM (opmysaMm H
YpaBHEHUSM  XMMMYECKHX peakUuil ¢  HCIOJIb30BaHHEM
¢u3nueckux BeMMYMH (Macchl, OoObeMa Ta3oB, KOJUYECTBA
BEIIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJIWYECTBEHHON
CTOPOHBI: pacueThl IO HAXOXKICHHUI0O XUMHUYECKOH (HopMyIIbl
BEIIIECTBA; pacdeThl Macchl (00BheMa, KOJUYECTBA BEIICCTBA)
IIPOAYKTa pEakLUHu, €CIU OJHO M3 MCXOAHBIX BEILIECTB JIaHO B
BHJIE pacTBOpa €  OINpPEACIICHHOW  MacCOBOW  JIOJeH
pPAcTBOPEHHOTO BELIECTBA MJM JaHO B M30bITKE (MMeeT
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MPUMECH); pacueTbl MacCOBOM WJIM OOBEMHOM JIOJIM BBIXOJAA
MPOJYKTa peaklWu; pacueThl TEIUIOBOro 3(deKrra peaxiuii,
00BEMHBIX OTHOIIICHUH Ta30B;

- YMETh BBIABJISATH XapaKTEpHblE NPU3HAKK U B3aHUMOCBS3b
M3YUYEHHBIX MOHITHM, MPUMEHSITh COOTBETCTBYIOLIUE TOHSATHUS
IpU ONUCAHUU CTPOCHUS U CBOWCTB HEOPraHUYECKUX U
OpPraHMYeCKUX BEIIECTB W UX MPEBpaAlICHUMN; BBIABIATh
B3aMMOCBSA3b  XMMHYECKMX 3HAaHMA C  TOHATUSAMU U
NPEJCTAaBICHUAMHU JAPYTHX MPEAMETOB Uit 0o0jiee OCO3HAHHOTO
MOHUMAHUS U OOBSICHEHHSI CYIIHOCTH MaTepHAIbHOTO €IMHCTBA
MHpa; HCMOJIB30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHUS IS
OOBSICHEHUS! W  MPOTHO3UPOBAHUS  SBICHUM, HMEIOIINX
€CTECTBEHHOHAYYHYIO MIPUPOY;

-yMETh HCIOJIb30BaTh HAUMEHOBAHUS XMMHUYECKUX COCIUHEHUN
MEKIYHAPOAHOTO COK3a TEOPETUUYECKON M MPUKIAIHOW XHUMUU
Y TPUBUAJIbHBIC HA3BAHUSA BEIIECTB, OTHOCALINXCSA K U3YyYECHHBIM
KJlacCaM OpPraHUYeCKUX W HEOPraHMYECKUX COEIMHEHMHI;
UCIOJIb30BAaTh XMUMHYECKYI0 CHUMBOJIUKY JUIS COCTaBIICHUS
dbopMyn  HEOPraHWYECKUX  BEIIECTB, MOJIEKYJSAPHBIX U
CTPYKTYPHBIX (Pa3BEpPHYTBIX, COKPAIICHHBIX W CKEJICTHBIX)
dbopMyn OpraHMYeCKMX BEIIECTB;, COCTABJIATh YpaBHEHUS
XUMUYECKUX  peaKkIUMil U  pacKpblBaTh HX  CYLIHOCTH:
OKUCITUTEIIbHO-BOCCTAHOBUTENILHBIX ~ PEAKIMl  TOCPEACTBOM
COCTaBIIEHUSI DJIEKTPOHHOTO OanaHca STUX PpeaKlMii; peakiuui
HOHHOTO OOMEHa TIyTeM COCTaBJIEHUS MX TOJHBIX |
COKpalleHHBIX HOHHBIX YpaBHEHUW; peakluil T'HApOJIN3a,

peakuui KOMILJIEKCOOOpa30BaHUs (Ha npuMepe
THJIPOKCOKOMITJIEKCOB I[MHKAa W alIOMHUHUS); TOATBEPXKAATh
XapaKTCPHBIC XUMHUYCCKHUEC CBOMCTBaA BCIIIECTB

COOTBETCTBYIOIIUMU JKCIIEPUMEHTAMHU U 3aIIUCIMU YPaBHEHUMU
XUMHYECKHUX PEAKLINN;

- YMeTh KJacCU(UIMPOBATh HEOPraHWYECKHE U OpraHMYecKHue
BEIeCTBA U XUMHUYECKHE pPEeaKlHH, CaMOCTOSITEIbHO BBIOMPATH
OCHOBAHMS W KPUTEPUHM JUIs KJIACCH(UKAIMHM HM3Y4aeMBbIX
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XUMHUYECKUX OOBEKTOB; XapaKTEpPU30BaTh COCTaB U BaXKHEMIINE
CBOIICTBa BEILECTB, MPUHAAIICKAIIUX K OMPEICICHHBIM KilaccaM
U IpylnaM COEAUMHEHMH (IpOCTble BEIIECTBA, OKCHUIBI,
THJIPOKCHUJIBI, COJIU; YIJIEBOJOPOABI, MPOCThIE 3(PHUPHI, CHUPTHI,
(beHoNbI, anbAeTHAbI, KETOHBI, KAPOOHOBBIE KUCIOTHI, CIOXKHBIE
3Gupbl, KHUPBI, YIIEBOAbI, AMHHBI, AMUHOKHCIOTHI, OENKH);
IPUMEHSTh 3HAaHUA O COCTaBE M CBOMCTBAX BEIIECTB IS
OKCIIEPUMEHTAJIbHOW  NPOBEPKUM  TUIIOTE3  OTHOCHUTEIHHO
3aKOHOMEPHOCTEH IIPOTEKaHUs XMMHMYECKUX peakuuil u
MPOTHO3UPOBAHUS BO3MOKHOCTEH UX OCYIIECTBICHHUS;

- YMEThb NOJATBEPXKJIaTh HAa KOHKPETHBIX IPUMEpax Xapakrep
3aBHCHUMOCTH  PEaKIIMOHHOM  CIIOCOOHOCTH  OpPraHHMYECKHX
COCIMHEHUH OT KPaTHOCTH M TuNa KoBajeHTHoU cBsizu ("T " u
"'"), B3aMMHOTO BJIMSIHUSI aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIaX;
a TaKke 0T OCOOCHHOCTEH pean3alvy pa3InyHbIX MEXaHU3MOB
MPOTEKAHUS PEaKIUi;

- YMETb XapaKTepHu30BaTh JJIEKTPOHHOE CTPOECHUE aTOMOB (B
OCHOBHOM U BO30YXJIE€HHOM COCTOSIHUM) U HOHOB XMMHYECKHX
sanemeHToB 1 - 4 mepuonoB Ilepmommnueckoii cucrems 1.
MenneneeBa M HX BAJEHTHBIE BO3MOXKHOCTH, HCIOJIB3Ys
noustust "s", "p", "d-anekrponHsle" opOuTaNy, SHEPreTUUECKUe
YPOBHH; OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHMs CBOWCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMblX MMM COEIUHEHHH 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
peaKknmuy Ha albJerHabl, KpaxMaj, YyKCYCHYI 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  3a7aur 1o Temam  "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 ¢ ungopmanmei:

- 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 Ha3HauyeHUs WHPOpPMaIUUd ¢  LEJICBOM

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 ~ TEXHOJIOTUH B  pEIIeHUH
KOTHUTHBHBIX, KOMMYHUKaTHBHBIX "
OpPraHU3allMOHHBIX  3aJay c COOJII0ICHHEM
TpeOOBaHUN SPrOHOMHUKHU, TEXHUKH OE30MacHOCTH,
TMTHEHBI,  pecypcocOepeXeHus, IpaBOBbIX U
STHYECKUX  HOpPM, HOPM  HWH(POPMAIMOHHOU
0C30IMaCHOCTH;

- BJAJCTh HaBBIKAMH pACTIO3HABAHUS W 3allIUTHI
uHbopManuy, HHPOPMAIIMOHHOW  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 (GOPMYIHMPOBATH BBIBOJABI Ha OCHOBE OTHX
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;

- YMeThb CaMOCTOSITEJIbHO IUIaHUpPOBaTh M IPOBOJIUTH
XMUMUYECKUHA HKCIEPUMEHT (TOJIyueHHEe W HM3y4YeHHE CBOWCTB
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB, KaueCTBEHHbBIE
peakuuu YTJIEBOJIOPOIOB pa3IMYHBIX KJIaCCOB "
KHCIIOPOJICO/IEP)KAIIUX ~ OPraHUYECKUX  BEIECTB, pEIIeHUE
HKCIEPUMEHTAJIBHBIX 33/1a4 10 PACIIO3HABAHUIO HEOPraHUYECKUX
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, mepepabaTbiBaTh €€ M KCIOJIB30BaThb 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
HCCICAOBAHMM BCIICCTB MW JJI4 00BACHEHH XUMHYECKHX
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
U CaMOOIIPEJIETICHHUIO;

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

0) coBMecTHasi 1eiITeJIbHOCTh.

- NOHMMAaTh M HCIOJIb30BATh NPEUMYLIECTBA
KOMaHJHOW ¥ UHJIMBUYaTbHOU 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 Pa0OTy B YCIOBHUSAX

peanbHOTO0, BUPTYaJbHOTO M KOMOWMHHUPOBAHHOTO
B3aUMOJICUCTBUS;
- OCYUIECTBJIATh  IO3UTHUBHOE  CTPATETHYECKOE

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

I') IPUHATHE ce0sl M APYTUX JIIO/Ieii:

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

- YMETh IUIAHUPOBATH M BBHIMOJIHATH XUMHUYECKHNA 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
OCJIKOB; TPOBOJUTH PEAKIMH HMOHHOTO OOMEHa, OIpPEACNAThH
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 OOpAIlEeHUH C BEIIECTBAMU U TaOOPATOPHBIM
000pyIOBaHUEM; TIPEICTABISATH  PE3YyJIbTAaThl XHWMHUYECKOTO
DKCIIepUMEHTa B GopMe 3aMucCH YpPaBHEHHH COOTBETCTBYIOIIMX

peakuuii U (oOpMynIHpoBaTh BBIBOABI HAa OCHOBE JTHX
pe3yIbTaTOB;

-yME€Tb  CaMOCTOSITEIbHO  IUIAHMPOBAaTb W IIPOBOJHTH
XUMHUYECKUH SKCIEPUMEHT (MONyuyeHHe M H3yYeHUE CBOWCTB
HEOPraHWYECKNX W OpPraHMYECKUX BEIIECTB, KaueCTBEHHBIC
peakuuun YTIIEBOJOPOIOB Pa3JIMYHBIX KJIACCOB u
KHCIIOPOJICOAECPKAIIMX ~ OPraHWYECKHX  BEIIECTB, PEIICHHE

HKCIEPUMEHTAIBHBIX 33/1a4 110 PAaCIIO3HABAHUIO HEOPTaHUYECKHUX
Y OPraHMYECKUX BEIIECTB) C COOIIOICHUEM MTPaBUII 0€30I1aCHOTO
oOpaleHns C BEIeCTBAMU M JIAOOPATOPHBIM 000pYI0BaHHEM,
dbopMyIHpOBaTH [ENH  WCCICIOBAHWS, MPEIOCTaBIATH B
pa3nu4yHOi (opMe pe3yNbTaThl SKCIEPUMEHTA, AaHAIU3UPOBATh U




14

- 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
SBIICHUNA MPHUPOIBI, B (DOPMUPOBAHMU MBIIUICHUS U KYJIbTYpBI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TpaMOTHOCTH, HEOOXOIUMOMN

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

TIPUHITUTIBI OKpyXarollled cpele Ha OCHOBE 3HAHMS LeJleH | - yMeThb COO0JaTh MpaBUiIa AKOJIOTMUYECKU IIeIeCO00pa3HOro
OEpEKITUBOTO YCTOMYMBOTO pPa3BUTHUS YEIOBEUECTBA; MOBEJICHUS B OBITY W TPYAOBOH JEATSIBHOCTH B IEJIAX
MIPOU3BO/ICTBA, aKTUBHOE HENpUATHE JEHCTBUM, MPUHOCSIIUX BPEJA | COXPAHEHHs] CBOEro 3[0POBbS M OKpYKalolled MpupoIHON
3¢ (heKTHBHO OKpY>KaloIlen cpese; Cpenbl; YUYWTHIBATH OMNACHOCTh BO3JCHCTBUS HA  JKHUBBIC
JICUCTBOBATH B - YMEHHE TPOTHO3UPOBATh  HEOJIATONPUITHBIC | OPTAaHU3MBI  OINPEJCICHHBIX  BEIIECTB, TOHHMMAs  CMBICI
Ype3BbIYAITHBIX 9KOJIOTUYECKUE TOCHEACTBUS MPEAIPUHUMAEMBIX | MMOKA3aTeNsl MPeIeIbHON T0MyCTUMOM KOHIICHTPALIUH;
CUTYaLIUAX JEHCTBUM, MPEAOTBPAIATh UX; - YMeTh MpPOTHO3MPOBaTh, AHAIU3UPOBATh M OLIEHUBATH C
- pacIIMpEeHUe OMbITA JEATETLHOCTH SKOJOTUYECKON | MO3UIIMA KOJOTHUECKOW O€30MaCHOCTH TOCIEACTBUSI OBITOBOM
HaIpaBJIE€HHOCTH; U TPOU3BOJCTBEHHOM JESATENIBHOCTH YEJIOBEKAa, CBSI3aHHOM C
- OBJIQJICHUE HaBbIKAaMU y4€OHO-MCCIIEIOBATEIBCKON, | MepepadOTKOM BEIIECTB; UCIIOIH30BATh MOJYUYCHHbBIE 3HAHUS IS
MIPOEKTHOM M COLIUATILHOM AESITENbHOCTH; OPUHATUS TPAMOTHBIX peIHIeHHi MpodleM B CHTyaIusX,
CBSI3aHHBIX C XHMUEH;
- yYMEThb OCO3HaBaThb OMNAaCHOCTb BO3JICUCTBUS Ha JKHUBBIC
OpraHW3Mbl  OINPEJECICHHBIX  BEIIECTB, TMOHHMMAs  CMBICI
MOKa3aTeNisl MNPeNeNbHONM  JOMYCTUMOM  KOHIIGHTPAlUH, H
MOSICHATH ~ HAa  TpPUMEPaxX  CHOCOOBI  YMEHBIICHHS U
MpEeAOTBpPALIEHUsT HMX BPEIHOrO BO3JCHCTBUS Ha OpPraHU3M
YyeJIoBEKa.
IIK 1.3. B yacTu Tpy10BOr0 BOCIUTAHMSA: - chopMHpOBaTh MPEACTABICHUSI O POJIU XUMHUU B 00ECTICUCHUHU
Ob6ecnieunBarh KauecTBa U 0€30I1aCHOCTH MEIUIIMHCKON AeITEIbHOCTH,
BHYTpEHHHIT - TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U

KOHTpOHL KadyeCcTBa U
0€30I1aCHOCTH

caM000pa30BaHHIO Ha POTSKEHUH BCEH JKU3HU;
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MEAULIMHCKON -CII0COOHOCTh U TOTOBHOCTb K CAMOCTOSITEIbBHOMY
JIeATEIbHOCTH. MTOMCKY METO/IOB PELICHUS] TPAKTUYECKUX 3a]1a4,

IIPUMEHEHHIO PA3JIMYHbIX METOJIOB IIO3HAHMUSI
K 1.2. 0a30BbIe Hccie10BaTeIbCKHeE 1eHCTBUS - yMeThb  aHAJIM3MPOBaTh  XHMHYECKYI0  HH(OpMAIHIO,
ObecneunBaTh - OBJIaJICHUE BUAAMHU JEATEIBHOCTH 10 TIOJIYUYEHUIO [I0JIy4aeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpPEICTB MaccOBOM
0e30macHyo HOBOTI'O 3HAHMS, €r0 UHTEPIIPETALUH, uH(popmanuu, cetb UHTEpHET U Ipyrue)

OKPY’KaIOIIYIO Cpeay.

peoOpa3oBaHUIO U IPUMEHEHUIO B PA3THYHBIX
yUeOHBIX CUTYyallUsX, B TOM YUCIIE IIPU CO3JJaHUU
yUeOHBIX M COIIMATBHBIX IPOCKTOB
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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.4.
OcHoBHoOE coaep:xaHue 102
BT. 4..
TEOPETUYECKOE 00yUCHHE 42
MPaKTUYECKUE 3aHATHUS 32
B T.4. KOHTPOJIbHBIE PabOTHI 10
1abopaTopHBIC 3aHATUS 18
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE coJepKaHue 34
(conep:kaHue MPUKIATHOTO MOTYJIs1)
BT. U..
TEOPETHUECKOE 00yUeHUE 8
MPAKTUYECKUE 3aHATHUS 16
1abopaToOpHBIC 3aHATUS 10
IIpome:kyTouHasi aTTecTAaNUsA(IK3aMEH) 8




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 MEXIYHAPOJHOIO COK3a TEOPETUUECKOM M MPUKIAIHON XUMHHU M TPUBHAILHBIX

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 IIPOCTHIX M CIIOXKHBLIX BELIECTB B COOTBETCTBHU C MOJIOKEHUEM 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 3aJaHUH HA XapaKTePU3aLMI0 XUMHUECKUX
3JIEMEHTOB «MeTanuecKe / HeMEeTAIIIMYECKUEe CBOMCTBA, 3JIEKTPOOTPULIATEIbHOCTh U CPOJICTBO
K JJIGKTPOHY XHUMHYECKUX 3JEMEHTOB B COOTBETCTBHE C HX DJEKTPOHHBIM CTPOCHHEM U
IIOJIOKEHUEM B IIEPUOMUYECKON CUCTEME XuMuueckux nemeHToB .M. MenneneeBay.

Paznen 2. XumMu4yeckue peakuuu 12
Tema 2.1.Tunsl | OcHOBHOe cofepKaHue 6 OK 01
XUMIICCKUX Teoperuueckoe o0yueHue 2
PEaKIHH Knaccupukamuss U TUNBI XHMHYECKHX pPEAKIMH C Y4YacTHEM HEOPraHWYECKHUX BEIIECTB.
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 3HEpru. 3akoH ABoraapo. MosspHbli 00beM ra3os.|2
OTtHocuTenbHAs INIOTHOCTH Ia30B.
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

[Mpunun Jle larense. Bausiaue pa3nuuHbiX (akTOpOB Ha U3MEHEHHE PABHOBECHUS XMMHUYECKHX
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
IPOrHO3MpPYEeMbIMU Ha ocHOBe npuHimna Jle [larense.

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




26

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 colepKaHue 6 OK 02
OK 04
Xumust B ObITy 1 MpakTuyeckue 3ansaTus 6
MIPOU3BOJICTBEHHOU = = > OK 07
CATENLIOC Okonoruyeckass 0€30MacHOCTh TOCIEACTBUN OBITOBOW W TPOM3BOJICTBEHHOW JESTEIHHOCTH 4 K 1.2
SATEITHLHOCTH . N .
ieHOBeKa YeNoBeKa, CBsI3aHHAsl C MepepabOTKOM BEIIeCTB; MOMCK M aHaIM3 XUMUYECKoW MHGOpMalUu U3
pa3IUYHBIX HMCTOYHUKOB (HayyHas U YydeOHO-Hay4Has JMTepaTypa, CpelCcTBa MacCOBOM
uH(popMmaluu, cetb UHTEepHET U apyrue).
Keiicel (¢ yuetom Oynaymied mpodecCHOHATBHON NeATeTbHOCTH) Ha aHaiau3 WHdOpMaIuu o
IPOM3BOJICTBEHHOM J€ATEIbHOCTH YEJIOBEKA, CBA3aHHOM C mepepaboTKON U MOJy4yeHHEM BELIECTB,
a TaK)Ke C IKOJIOTHIECKOH 0€301acHOCTHIO. 5
3ammra keiica: [IpencraBieHue pe3yabTaToOB pelieHHs KecoB (BBICTYIJICHHE C PE3eHTaLUEN )
Paznen 9.«UccnenoBanue 1 XUMHYECKUI aHAIU3 00beKTOB OuochepbD» 36
Tema 9.1. OcHOBBI | OcHOBHOE cofepKaHNe 8 OK 01
nabopatopHoit JlaGopaTopHbie 3aHsATHS 2 IIK 1.3
MIPAKTUKHU B =
JlaGopatopHas pabota «OCHOBBI 1a00PaTOPHOM MPAKTUKI.
npodeccroHanbHbI
X MaGopaTOpHsIX JlaGopaTopHast mocyna W XHUMHYECKHe peakTuBbl. OCHOBHBIC J1abOpaTOpHBIE OIEpaIuu. 2
JlaboparopHoe oOopymoBanue. TexHuka Oe30macHOCTH W TMpaBwia paboThl (MOBENEHHUs) B
71a00paTOPUH.
IpakTHyeckue 3aHATHS 6
BrInosHeHne THIIOBBIX PACYETOB 110 TEMATHKE SKCIIEPUMEHTA (BBIXO MPOYKTa PeaKLuH, Macca 5

HABECKU, 00BEM PACTBOPHUTEIS).
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O6pa60TKa JAaHHBIX, aHAJIW3 U OLCHKA UX JOCTOBCPHOCTH (BBI‘II/ICJ'IGHI/IG CPEAHETO 3HAUCHUA
OKCIICPUMCHTAJIBHBIX JaHHBIX, HOFpeIHHOCTI/I).

[IpencraBienue pe3ynbTaTOB JKCIEPUMEHTa B pa3iaudHoil dopme (Tabnuma, rpaduk, OTYer,
JTOKJIaJ, PE3eHTAIMS).

Tema 9.2.
XUMHUYECKUN
aHau3 1po0 BOJBI

OcHOBHOe coiep:KaHue

TeopeTnyeckoe o0yueHue

Knaccudukanus mpo6 BobI MO BUY M HA3HAYEHHUIO, UCXOIS U3 €€ XUMHYECKOTO COCTaBa.
OpraHojenTuYecKue CBOMCTBA (3amax, Mpo3pPavyHOCTh, IIBETHOCTh, MyTHOCTB) BOIBL. KHCIIOTHOCTH
Y WEJOYHOCTh BOABL. pH cpenbl m MeTosl ee onpenesieHus. JKecTKOCTh BOJIbI U METO/IbI €€
onpeneneHus. CyluiHoCTh METOJa TATPOBAHMS.

Buap xecTkocTy BoAbI (BpeMeHHas U TOCTOsTHHAS ). KeCTKOCTh BOJIbI KaK MPUYMHA BBITIAJCHUS
0CAaJIKOB WJIH 00pa30BaHUs COJCOTIOKEHUH, UIMEIOIUX MECTO B OBITY M Ha TIPOU3BOJICTBE.

CocTaB coJeil, BBI3BIBAIOIIUX KECTKOCTh BOJbL. XUMUYECKHE MPOIIECCHI, YCTPAHSAIOIINE KECTKOCTh
BOJbl. YDPAaBHEHUs XUMHUYECKUX PEAKIUM, WILIIOCTPUPYIOIIMX IIPOLECCHI, NMPOUCXOIALINE TPH
YCTPAHEHUHU JKECTKOCTH. YCTpaHEHHWE BPEMEHHON JKECTKOCTH OBITOBBIMH M XUMHYECKHUMHU
criocobamu. CriocoObl YCTpaHEHUS! TOCTOSTHHON KECTKOCTH.

HpaKTuquKue 3aHATHUSA

CriocoObl  BeIpa)ke€HHMsI KOHILIEHTPAIlMM PpacTBOPOB: MaccoBasi JOJs PAaCTBOPEHHOTO BEIECTBA,
MoOJIIpHasi U MOJIsUIbHAsi KOHLEHTpauuu. Tutp pacrtBopa. Perenue npakTuko-opueHTHPOBAHHBIX
TEOPETUYECKUX 3aJaHUi Ha pacyeT KOHILIEHTpAaLMil 3arps3HSIONIMX BEUIECTB MU MX CPABHEHHE C
peJielbHO AONYCTUMbIMU KOoHIIeHTparusmu (I11K).

JlabopaTopHble 3aHATHUSI

HccnenoBanre XMMUYECKOTO COCTaBa MpoO BOJIBL.

JlaGopatopHasi paboTa Ha BEIOOD:

1. JTaboparopHas pabota «OuncTKa BOABI OT 3arpsi3HEHUN.

Hcnonb3oBanue MeTo10B (PUIBTPOBAHUS U aJICOPOIIMH I OTACNCHHS 3arps3HEHUH B
uccueayemoil mpode Boabl. BEIOOp MeTO1a OUMCTKY B 3aBUCMOCTH OT BUIA 3arps3HEHUS.
CpaBaenne 3(p(peKTHBHOCTH pa3IMYHBIX METOIOB OUYMCTKH BOJBI B PA3HBIX YCIOBHSIX (B
1abopaTopuu, B IOMAITHUX H TTOJIEBBIX YCIOBHSX ).

2. JJabopatophnas pabota «Onpenenenne pH BoabI U ee KUCITOTHOCTH.

OK 01
OK 02
OK 07
I[IK 1.2
IIK 1.3
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Onpenenenne pH cpenbl ¢ TOMOIIBI0 YHUBEPCATLHOTO HHAUMKATOPaA. VICOIb30BaHEe TUTPOBAHUS
JUTSL OTIpeIeNIeHs] KUCTIOTHOCTH. OnpesiesieHre 001Ie KUCIOTHOCTH BOBI, pacueT CBOOOTHOM
kucioTHOCTH. OnpeneneHue oomieit u cBo0oaHOM menouyHocTH. COCTaBICHHE YpaBHEHUM
PEeaKIHK, MPOTEKAIOIINX IIPH ONPEIACICHHH KUCIOTHOCTH/ IIIEJIOYHOCTH MPOO BOJIBI.
YcranoBneHue cmoco00B UCTIOIB30BAHUS UCCIEAOBAHHBIX MTPOO BOJIBI B XKU3HEICATCIIEHOCTH
YeJIOBEKa, HA OCHOBE MOJIYYEHHBIX JaHHBIX O COCTaBE.

3. JlabopaTtopHas pabota «OnpeenieHue KECTKOCTH BOJbI U CIIOCOOBI €€ YCTpaHEHUS.

Crnoco0bl yCTpaHEHHsI BCEX BHIOB JKECTKOCTHM B 3aBHCHMOCTH OT COCTaBa COJICH KECTKOCTH.
Pemienue sxcrniepMMeHTalIbHON 33a/1a4d Ha BBIBJICHUE BPEMEHHON U MMOCTOSIHHOM JKECTKOCTH BOJIBI.
O1neHKa BEpOSATHOCTH YCTPAHEHUS! BCEX BUJIOB JKECTKOCTH B JIOMAIIHUX YCIOBHUSX.

Tema 9.3.
XUMHUYECKUH
KOHTPOJIb Ka4eCcTBa
MPOAYKTOB
ITUTAHUS

OcHoBHOE CoAEpKaHuEC

Teoperuueckoe o0yueHue

KauecTBeHHBIH XUMUYECKHIl COCTaB MPOAYKTOB NHUTaHus. BemiectBa, danbcuduuupyromnme
MNpPOMYKTHl TMHTAHHWS, W BEHIECTBA, 3arps3HAIONIME MNPOAYKTHl mnuTaHus. OmnpeneneHue
3arpsi3HSAIONMX XUMHYECKHX BEHIECTB B NPOAYKTaX IMHTAHUSA, ONpEAesieHue BEIIeCTB, HE
3as1BJICHHBIX B COCTaBE MPOJIYKTOB IMUTAHMSI.

HpaKTuquKue 3aHATHSA

Oprannyeckue 1 HEOPraHMYECKHUE BELIECTBA, BXOAAIIUE B COCTaB IPOAYKTOB TUTaHUS.
Onpenenenue coctaBa OIt0]1 Ha COJIEpKaAHUE MaKpO U MUKPOJIeMEHTOB. M3yueHue
HpPEeUIOKEHHBIX MTperoiaBaTesieM OIt0]1 Ha MpeaMeT XMMHUYECKOI0 COCTaBa, ONpeieIeHue J10Jei
OT CYyTOYHON HOPMBI MaKpO U MUKPO3JIEMEHTOB B YKa3aHHOM OJItOI€.

Pelenyne npakTHKO-OpUEHTHUPOBAHHBIX 33/1a4 MO KYJIMHAPHOW TEMATHKE Pa3JIMYHbIX TUIIOB.

JlabopaTopHble 3aHATHUSI

HccnenoBaHre XMMUYECKOIO COCTaBa MPOAYKTOB MUTAHHUS.

JlaGopatopHast paboTa Ha BEIOOP:

1. JTaboparopHas pabora «OOHapy>KeHHE HUTPATOB B MPOTYKTaX MUTAHUS.

HccnenoBanue MaTepHaioB MMOJyKOJMUYECTBEHHBIM METOI0M ONPEEeNCHHUsI HUTPATOB C
UCTIOTb30BaHUEM MU (PEHUIaMUHA (KOPHETUIOABI OBOIIEH, JIUCThSI M KOUEPBIKKA KAITyCThI, TTOBI
(GpyKTOB). AHANIHM3 YPOBHS 3arpsi3HEHUS HUTPATaMH 110 MHTEHCUBHOCTH OKPAIIMBAHUS TIPOTYKTOB
pEaKIn.

OK 01
OK 02
OK 07
K 1.2
IIK 1.3
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2. JIaboparopHas padota «lccnegoBanue mpoyKTOB MUTAHUS HA HAJIMUKE YTIIEBOJOBY.

I/ICCJ'IG,I[OBaHI/IC MOJIOYHEBIX IIPOAYKTOB Ha HAJIWYHUEC Kpaxmaja. HCCJ’IGI{OB&HI/IG INpOAYKTOB Ha
HaJIMYUC I''TFOKO3EI.

Tema 9.4.
XUMHYECKUI
aHaiu3 1mpoo
TTOYBHI

OcHOBHOe coiep:KaHue

TeopeTnyeckoe o0yueHue

KJIaCCI/I(bI/IKaL[I/ISI IMO4YB 110 BUAY W HA3HAYCHHIO, UCXO U3 XUMUYCCKOI'O COCTaBa. I/IHCHTI/I(bI/IKaI_II/ISI
HpO6BI ITIOYBBI 110 €€ XUMHNYCCKOMY COCTaBy, OIIMCAHHEC BO3MOKHOCTEH ee IIPUMCECHCHU .
Tpe6OBaHI/IH K Ka4CCTBY ITOYBBI PA3JIMYHOT'O HA3HAYCHUA. Omnucanue ocoOeHHOCTEH
HUCIIOJIB30BaHMA IIOYB B 3aBUCHUMOCTH OT TUIIOB, CII0COOBI yIydlICHUS Ka4YeCTBa IIOYUB B
3aBUCUMOCTH OT Ha3HAYCHH .

O6acTi MCIONIB30BAHMS OPTaHUYECKUX YJIOOPEHMI B 3aBUCUMOCTH OT KA4€CTBEHHOTO COCTaBa.
Ornucanne opraHMYecKuX yaoOpeHH M UX MPUMEHEHHE B 3aBUCHMMOCTH OT COCTaBa IOYBHI U €€
PAaSHOBUAHOCTH.

JlabopaTopHble 3aHATHUS

HccnenoBanre XUMHYECKOTO COCTaBa MPOO MOYBHI.

JlaGopaTopHas paboTa Ha BEIOOP:

L. JlaGoparopHas paboTa «OOHapyKeHHEe HEOPraHUYECKUX MpUMeceil B pobax».
[TpuroroBneHure mpoObl MOYUBHI I UCCIEI0BAaHHSI KMCIOTHOCTH/IEIOYHOCTH, HEOPIraHUYECKUX
3arpsisHeHu. OOHapy)eHUe XJIOpUI- U CyJIb(ar-uoHoB B 1pobe mouBsl. CocTaBlieHUE YpaBHEHUN
peakiuit ooHapyxeHusi. CpaBHEHHE MOJYYSHHBIX MOKa3aTesei ¢ HOpMaTUBHBIMU (CITPAaBOYHBIMU)
3HAYCHUSIMHU.

2. JTabopatopHas padora «Onpenenenue pH BOAHON BBITSIKKH ITOYBBI, €€ KHCIIOTHOCTH H
IETTOYHOCTH.

HccnenoBanne BOJTHBIX BBITSHKEK OOpaslloB TOTOBBIX MOYBEHHBIX CMecel (A7 pa3HBIX THUIIOB
pactenuit). Omnpenenenne pH MoYBBI C WCMONB30BaHUEM HWHAUKATOPOB. OIlleHKa THUIOB IMOYB B
MPEJICTABICHHBIX 00pa3iax (CHIbHOKHCIAs, KUCHasl, CIa0OKHCIIas, HeUTpaibHasl, eI0YHas).

OK 01
OK 02
OK 07
K 1.2

Tema 9.5.
Hccnenosanue
00BEKTOB
6uocdepsl

OcHoBHOe coaep:xaHue

Teoperuyeckoe o0yueHue

Y4eOHO-Hccae10BaTeNbCKH MPOEKT B 00JacTH UcclenoBaHus 00BbeKTOB Ouochepsl. O630p Tem

y4e0HO-NCCIIEOBATEIbCKUX ~ MPOEKTOB. AJTOPUTM  BBINOJHEHMs] MpoekTa. OnpeneneHue

OK 01
OK 02
OK 04
OK 07
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mpoOJIeMbl MccaeaoBaHusA. MeToapl MOMCKA, aHaiMM3a M 00pabOoTKM WHGOPMAIMU O TPOCKTE B I[K 1.2
pa3IMYHBIX UCTOYHMKAX. IIK 1.3
JlaGopaTopHble 3aHATHS 2
HccnenoBanue MNpeasio’)keHHOTO O0bEKTa Ha KUCIOTHOCTb, MIENIOYHOCTb, XMMHUYECKHUH COCTaB
(3arpsi3HHTENHM, MaKpo- M MHUKpodJeMeHThl). OOpaboTka pe3ynbTaToB HccienoBanus. OreHka|2
Ka4yecTBa MCCIIETyeMOro 00beKTa, UCXOAs U3 PE3YIHTaTOB XMMHUYECKOTO aHAJIH3a.

IIpoMeskyTOUHASI ATTECTAIMS MO JUCHHUIINHE (IK3aAMEH) 8

Bcero 144




32

2.3. TemaTu4eckoe MJIAHUPOBaHHUE 00111€00PAa30BATEIbLHOI AUCIUILINHBI

Ne Ne Tema 3aHaTHSA Bcero Jlekuun [Ipaktuueckue | Jlaboparop | Kontpo
TEMBI Tema ypoxka 3aHATUN 3aHATUS HBIE JIbHEIE
n/n Ne 3aHATUSA paboThI
ypoka
1 2 3 4 5 6 7
Pasznea 1. 8 4 4 - -
OCHOBBI CTPOEHHS BENIECTBA
1.1 | CtpoeHue aTOMOB XUMHYECKHUX 3JI€EMEHTOB H 6 4 2 - -
NPUPOIA XMMHYECKOI CBA3H
1 1.1.1 | Ctpoenue atoma 1
2 1.1.2 | Crpoenue aToma 1
3 1.1.3 | DaexTponHO-Tpaduyeckre GopMyIIbl SIEMEHTOB 1
1-4 nepuonos
4 1.1.4 | XumMuueckasi CBA3b 1
5 1.1.5 | KoBaseHTHas CBs3b, €€ PA3HOBHJIHOCTH 1
6 1.1.6 | CocraBneHne XUMHUIECKUX (POPMYII IBYXaTOMHBIX 1
COE€UHEHUI
1.2 Ilepuoauyecknii 3akon u tadauna .U. 2 - 2 - -
MenaeeeBa
7 1.2.1 | [lepmomuyeckasi cucTeMa XUMHUYECKUX DJIEMEHTOB 1
JI.11. MeHnneneeBa
8 1.2.2 | I3MeHeHHEe CBOWCTB B MEPUOJUUECKON CHUCTEMeE 1
xumudeckux asemenToB J[.M. MeHnieneena
Pasznea 2. 12 4 2 2 2
XHUMHYECKHE PeaKInU
2.1 TunbIXUMHYECKUX peaKIuii 6 2 4 -
9 2.1.1 | OcHOBHBIE KOJUYECTBEHHEIE 3aKOHBI B XUMHH 1
10 2.1.2 | Pemenue 3a/1a4 1o pacyeTy KOJIMYECTBA BEIIECTBA 1
11 2.1.3 | PacueTsl o ypaBHEHHSIM XUMUYECKHX PEAKITHHA 1
12 2.1.4 | Knaccudukaiys ¥ TUIIBI XUMUYECKUX PEaKIuil 1
13 2.1.5 | Crenenn OKHUCIICHUS 1
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14 2.1.6 | OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKITHH 1
2.2 DJIeKTPOJIMTHYECKAS] TUCCONUALMS U MOHHBII 4 2 -
o0MeH
15 2.2.1 | Teopwust 3IEKTPOIUTUIECKON TUCCOLIUAIINN 1
16 2.2.2 | Peakiuu noHHoro ooMexa. 1
17 2.2.3 | JlaGopatopHas paboTa «Peakiuu ruipoiamsay.
18 2.2.4 | JTabopatopHas paboTta «Peakiuu ruapomsay.
19 KoHnTtponbHas pabora Nel 1
20 KonTponbaas padora Nel 1
Pasznea 3. 24 10 10 2
CTpoeHue U CBOWCTBA HEOPTAaHHUYECKHUX
BeleCTB
3.1 | Knaccudukanus, HOMEHKJIATYpa U CTpPOeHHne 6 2 4 -
HEOPTraHWYEeCKHX BelleCTB
21 3.1.1 | Knaccuukanus HEOpraHMYECKHX BEIECTB 1
22 3.1.2 | Knaccudukanus HeOpraHH4eCKUX BEIIECTB 1
23 3.1.3 | HomeHnknatypa HeOpraHHUECKUX BEIIECTB 1
24 3.1.4 | HomeHknaTypa HEOpraHHUECKUX BEIIECTB 1
25 3.1.5 | Pemenue 3aa4 Ha pacyeT MacCcoOBOU T0IH 1
XUMHUYECKOTO DJIECMEHTA B MOJICKYJIC
26 3.1.6 | Pemenue 3ama4 Ha pacyeT MaccoOBOU 0IH 1
XUMHUYECKOTO JJIEMEHTa B MOJICKYJIS
3.2 DOU3HKO-XUMHYECKHE CBOliCTBa 12 6 4 -
HEOPraHUYeCKUX BellecTB
27 3.2.1 | CBoiicTBa METAJIJIOB 1
28 3.2.2 | CiocoObl MOTYYEHHUs] METAJJIOB 1
29 3.2.3 | CBoiicTBa HEMETAIIJIOB 1
30 3.2.4 | CgoiictBa Hemetauio [V- VII rpynm 1
31 3.2.5 | XumMnueckue cBOICTBAa OCHOBHEIX KJIACCOB 1
HEOPTaHMYECKUX BEIIECTB
32 3.2.6 | XuMHyeckrue CBOMCTBA OCHOBHBIX  KJIACCOB 1

HCOPTaHNMYCCKUX BCIICCTB
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33 3.2.7 | CBolicTBa OKCHJIOB 1
34 3.2.8 | ColicTBa OCHOBaHUI 1
35 3.2.9 | CpoiicTBa KUCIOT 1
36 3.2.10 | CaoiicTBa comeii 1
37 3.2.11 | JIaboparopnas pabota «CBOHCTBAa METAJLIIOB)
38 3.2.12 | JIabopaTtopHas pabora «CBOICTBa HEMETAILJIOB)
3.3 | [Ipou3BoACTBO HEOPraHMYECKHX BelECTB. 4 2 2 -
3HavyeHUe M IPUMEHEHUE B ObITY U HA
NPOU3BO/ICTBE
39 3.3.1 | [IpombinuieHHbIE CIOCOOBI MOTYYEHUS 1
XUMHUYECKHX BEIICCTB
40 3.3.2 | YepHnas u usetHas Mmetauryprusa. CunmukatHas 1
POMBINIJICHHOCTh
41 3.3.3 | PeneHune npakTUKO-OpUEHTUPOBAHHBIX 3/ IaHHUH 1
42 3.3.4 | Pemenue npakTHKO-OPUEHTUPOBAHHBIX 33 JaHHH 1
43 KonTponbHast paborta No2 1
44 KonTponbnast pabota No2 1
Paznen 4. 28 18 6 2
CTpoeHue 1 CBOIiCTBA OPraHNYecKUX BelecTB
4.1 | Knaccupukanusi, cTpoeHre 1 HOMEHKJIATypa 4 2 2 -
OpraHu4yecKnX BellecTB
45 4.1.1 | OcHOBHBIE NIOJIOKEHUSI TEOPHUH XUMUYECKOTO 1
CTPOEHHS OPTaHUYECKUX coeMHEeHUN A.M.
bytneposa
46 4.1.2 | Knaccudukanuu opraHMuecKux COeAMHEHUN 1
47 4.1.3 | HomeHKIIaTypa OpraHu4YeCKUX COeTMHEHHUN 1
48 4.1.4 | Pemenue 3a1a4 Ha pacueT npocTeieit GopMyIibl 1
OpPTaHHYECKON MOJIEKYJIBI
4.2 | CBoiicTBa OpraHM4YeCKHX cOeANHEHMIt 14 10 2 -
49 4.2.1 | llpenenpHbIC YIIEBOJOPOIBI 1
50 4.2.2 | llpenenspHBIC YIIIEBOIOPOJIBI 1
51 4.2.3 | HenpenenbHble YIII€BOJOPOBI 1
52 4.2.4 | ApoMaTHUYECKHE YTICBOJOPOIBI 1
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53 4.2.5 | Kucnopoacoaepxkamiye COSTMHEHUS 1
54 4.2.6 | Kucimopoacoaep:xamiue coeTuHEHUS 1
55 4.2.7 | Azorcoaepikaniiue COeTMHECHHS 1
56 4.2.8 | A3zoTconepkaiiie coeTMHCHUS 1
57 4.2.9 | Knaccudukaiuys opraHu4ecKuX peaKiui 1
58 4.2.10 | Knaccudukaiusi OpraHMyecKiX peakiui 1
59 4.2.11 | HomeHKIaTypa U CBOMCTBA OPraHUYECKUX
COCIMHEHUN
60 4.2.12 | T'eneTnueckas CBA3b MEXY KilaccaMu
OPraHUYEeCKHX COCTMHEHUN
61 4.2.13 | JIaboparopHas pabota «Ilomydenue sTuieHa u
M3y4YEHHUE E€ro CBOMCTB»
62 4.2.14 | JIaboparopHas pabota «Ilormydenue sTuiieHa u
U3y4YCHUE €r0 CBOMCTBY
4.3 | Oprannyeckue BelecTBa B 8 6 -
JKU3HeAesiTeJbHOCTH YesoBeka. [Ipon3BoacTeo
U IpUMeHeHHe OPraHMYeCKUX BellleCTB B
NPOMBIILJIEHHOCTH
63 4.3.1 | buoopranmueckue coequHeHusi. CBOWCTBA OCIIKOB 1
64 4.3.2 | buooprannueckue coepauHeHus. CBOHCTBa OEITKOB 1
65 4.3.3 | HykienHoBBbIE KUCIOTBI: COCTAB M CTPOCHHE 1
66 4.3.4 | HykienHOBBIE KUCIIOTHI: COCTAB M CTPOCHHE 1
67 4.3.5 | IIpou3BOJCTBO OpraHUYECKHX BEIIECTB 1
68 4.3.6 | CUHTETHYECKHE U NCKYCCTBEHHBIE BOJIOKHA 1
69 4.3.7 | Penienue NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUH
70 4.3.8 | Penienue npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUH
71 KonrposnbHast pabora Ne3 1
72 KonrtposbHas padora Ne3 1
Pazpnen S. 12 4 2
Kunernueckue U TepMOANHAMHYECKHE
3aKOHOMEPHOCTH NMPOTEKAHUSI XHMUYECKHX
peakuuit
5.1 | KuHernueckue 3aKOHOMEPHOCTH NPOTEKAHUS 4 2 -
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XUMHUYECCKHUX peakunﬁ

73 5.1.1 | CKOpoCTh XMUMHYECKOW PEAKIINH

74 5.1.2 | ®akTopsl, BIUAIONINE HA CKOPOCTh XUMHUUYECKON
peakuuu

75 5.1.3 | JIaboparopnas pabota «OnpenencHue
3aBHCUMOCTH CKOPOCTH PEAKIIUU OT
KOHIICHTPAILIMU PEarupyrouX BEIIECTBY.

76 5.1.4 | JIaboparopnas padota «OmnpeneneHue
3aBUCUMOCTH CKOPOCTH PEaKIUU OT
TEMIIEPATyPhI».

5.2 | TepmoamHaMu4YecKHe 3aKOHOMEPHOCTH
NPOTEKAHUS] XMMHYECKHX PeaKIuii.
PaBHOBecHe XMMHYECKUX peaKnuii

77 5.2.1 | Xumudeckoe paBHOBECHE

78 5.2.2 | XuMHUECKOE PAaBHOBECHE

79 5.2.3 | Ilonstue 00 SHTANBIUU U SHTPOIIUU. DHEPTHUs
['n66ca

80 5.2.4 | TennoBo# 3¢p(peKT XMMUUECKUX peaKIHii

81 5.25 | JlabopatopHass pabora «W3ydeHwe BIUSHUS
pa3nuyHBIX (aKTOPOB HA CMEIICHNE XHMHYECKOTO
pPaBHOBECHS»

82 5.2.6 | JlaGopatopHas pabota «3yueHue BIUSHUS
pa3uyHbIX (PaKTOPOB HA CMEIICHNE XUMHYECKOTO
paBHOBECHSI»

83 KontponpHas padora Ned

84 KontposabHas padora Ned

Pasnea 6.
JucnepcHble CHCTEMBI
6.1 | lucnepcHble cucTeMbl U (PAKTOPBI HX
YCTONYUBOCTH

85 6.1.1 | IucnepcHble CUCTEMBI

86 6.1.2 | PactBOpHI

87 6.1.3 | CrocoObl BhIpaKEeHUS] KOHIICHTPAIIUT
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88

6.14

PemieHne npakTMKO-OPUEHTUPOBAHHBIX 33 JaHUN

6.2

HcciienoBanue cBOMCTB AUCIIEPCHBIX CHCTEM
AJIs1 MX WIeHTHUKAMT

89

6.2.1

JlabopaTtopHas padota «IIpurorosienue
pPacTBOPOBY»

90

6.2.2

JlabopaTtopHas pabota «IIpurorosienue
pPacTBOPOBY»

91

6.2.3

JlabopaTopHas pabora «HccnenoBanue
JIUCTIEPCHBIX CUCTEM»

92

6.2.4

JlaboparopHas paborta «HccnenoBanue
JUCTIEPCHBIX CHCTEM»

93

KoHnTtposbHas padota Ne5

94

KonTponbHas padota Ne5

Paznen 7.
KauecTBeHHbIe peakuun 00HAPY/KeHUA
HEOPraHW4YeCKHX H OPraHN4YeCKHUX BellecTB

7.1

OOHapy:KeHHe HEOPraHMYECKNUX KATHOHOB U
AHHOHOB

95

7.11

KauecTBeHHBIE XUMUYECKHE PEAKIIHH,
XapakTepHBIE JJIs1 OOHAPYKEHUSI HEOPTAaHUIECKUX
BEIIECTB

96

7.1.2

KadecTBeHHBIE XMMHUYECKHE pcakuuu,
XapaKTCPHBIC I O6H8.py>KCHI/I5{ HCOPTaHUYCCKUX
BCIICCTB

97

7.1.3

JlaGopatopHas paboTa « AHATUTUYECKHE PEAKIINU
katnoHoB [-VI rpynm»

98

7.14

JlaGopatopHasi paboTa « AHATUTHYECKHE PEaKIIUU
AQHHOHOB)»

7.2

OO0Hapy:keHHe OPraHUYeCKHUX BellecTB
OT/AeJbHBIX KJIACCOB C HCMOJIb30BAHNEM
Ka4eCTBECHHBbIX peaKkuui

99

7.2.1

KauecTBeHHbIE XUMUYECKNE PEAKIINH,
XapakTepHbIe 1Ji1 00HapYKEHUS KJIaccoB
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OpTraHU4YCCKUX BCIICCTB

100 7.2.2 | KauecTBEeHHbIE XUMHYECKHE PEAKIIUH, 1
XapaKTepHBbIC 111 0OHAPYIKEHUS KIaCCOB
OpPTaHMYECKUX BEIIECTB
101 7.2.3 | JJaboparopnas padoTa «KauecTBeHHbIE pEeaKIIKU
Ha OTJENIbHBIC KJIACCHI OPraHUIECKIX BEIICCTBY.
102 7.2.4 | JIaboparopHas paboTa «KauecTBeHHBIN aHAN3
OpPTaHUYECKUX COSAMHECHU MO (PYHKIIMOHAIBHBIM
rpymnmnam.
Paznen 8. 6
XuMmus B ObITY U IPOM3BOACTBEHHOM
NeSTeJIbHOCTH YeJIOBeKa
8.1 Xumus B ObITY M IPOM3BOICTBEHHOM 6
NeSATEeJILHOCTH YeJIOBeKa
103 8.1 DKkonoruueckas 0€30mMacHOCTE IMOCIEICTBUI 1
JIEATEILHOCTH YEI0BEKa
104 8.2 DKkonoruueckas 0€30macHOCTE IMOCIEICTBUI 1
JIEITENIHLHOCTH YeJI0BEKa
105 8.3 Pemenmne keticoB 1
106 8.4 Pemenmne keiicoB 1
107 8.5 3ammra KeicoB 1
108 8.6 3amuTa KeNcoB 1
Pa3nen 9.
HccienoBanue 1 XMMHYECKHI aHAJIN3
00beKTOB OMochepbl
9.1 OcHoBBI 1200paTOPHOI NPAKTHKH B 6
NnpodecCHOHAIBLHBIX JIA00PATOPHUSIX
109 9.1.1 | JIaGopatopHas pabota «OCHOBBI 1a00OPaTOPHOIA
TIPAKTHKI
110 9.1.2 | JIabopatopHas pabora «OCHOBHI JJAOOPATOPHOU
TIPAKTHKI
111 9.1.3 | BoinosnHeHue TUIIOBBIX PACYETOB 1
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112 9.1.4 | BeImOTHEHHE TUTIOBBIX PACYCTOB

113 9.1.5 | O6paboTKa JaHHBIX, aHAIM3 U OIICHKA UX
JIOCTOBEPHOCTH

114 9.1.6 | O6paboTKa JaHHBIX, aHAIM3 U OIICHKA UX
JIOCTOBEPHOCTH

115 9.1.7 | lIpencraBneHue pe3ynbTaTOB SKCIIEPUMEHTA

116 9.1.8 | IIpencrarieHue pe3yabTaTOB SKCIIEPUMEHTA

9.2 XuMHU4YeCKHii aHAJIN3 MPOO BOABI

117 9.2.1 | Knaccudukarus npo0 BObI

118 9.2.2 | Bumasl xxecTKOCTH BOJIBI

119 9.2.3 | Croco0Obl BeIpayKeHHsI KOHIICHTPAIUN

120 9.2.4 | PemeHne npakTUKO-OPUEHTUPOBAHHBIX 33 JaHHIA

121 9.2.5 | JIaGopaTtopHas pabota «O4ucTKa BOJABI OT
3arps3HCHUN»
JlaboparopHnas pabota «Onpenenenue pH Boasl
€€ KHCIIOTHOCTHY

122 9.2.6 | JlaboparopHas pabota «OmnpeeneHne KeCTKOCTH
BOJIBI U CTIOCOOBI €€ yCTPaHECHUSD)

9.3 | XuMnuyeckuii KOHTPOJIb Ka4eCcTBa MPOYKTOB

NUTAHUA

123 9.3.1 | KauecTBeHHBIN XUMUYECKUN COCTAB MPOIYKTOB
MTUTAHWS

124 9.3.2 | KauecTBeHHBIN XUMUYECKUN COCTAB MIPOIYKTOB
MTUTaHWUS

125 9.3.3 | CocTaB MpOAYKTOB MUTaHUS

126 9.3.4 | Pemenue npakTUKO-OpPUEHTUPOBAHHBIX 33aJJaHUN

127 9.3.5 | JlaGopatopHas pabota «OOHapyKeHUE HUTPATOB B
NPOJTYKTaX MUTAHUS

128 9.3.6 | JlTabopatopHas pabora «¥ccnemoBanre NpoAyKTOB
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IMUTAaHKUA HAa HAJIMYUC YTIICBOJOB»

9.4 | XuMun4eckuii aHAJIHU3 P00 MOYBBI 4

129 9.4.1 | Knaccuduxauus nous
130 9.4.2 | Knaccudukaius movs
131 9.4.3 | JIabopatopHas pabora «OOHapyx eHHE

HEOPraHUYECKUX MPUMECEH B TPoOax»
132 9.4.4 | JIabopatopHas pabora «Onpenenenue pH BogHOM

BBITSDKKH TI0YBbI, €€ KUCIIOTHOCTH U IIEIIOYHOCTU

9.5 | HccaenoBanne 00beKTOB Ou0Chepbl 4

133 9.5.1 | YueOHO-HCCIIeIOBATEIBCKHMA MPOCSKT
134 9.5.2 | YueOHO-HMCCIeI0BATENBCKUI MTPOEKT
135 9.5.3 | JIaboparopnas pabota «MccnenqoBanue o0beKTay
136 9.5.4 | JIabopatopHas pabora «lccnenoBanue oObEKTa
137 JK3aMeH 1
138 JK3aMeH 1
139 IK3aMeH 1
140 JK3aMeH 1
141 JK3aMeH 1
142 JK3aMeH 1
143 JK3aMeH 1
144 JK3aMeH 1

BCEI'O 144
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3.YCJIOBUS PEAJIMZALIMU ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI «XXUMM»

3.1. TpebGoBaHusi K MUHMMAJbHOMY MATEPUATIbLHO-TEXHUYECKOMY

o0ecmeYeHnIo

Jlia peanuzanyuy mpoOrpaMMbl TUCIHUIUIMHBI TOJKHBI OBITH MPETYyCMOTPEHBI
CIIEYIOIINE CTIeHaIbHbIC TOMEIICHUS: YUYCOHbIN KaOMHET XUMHUH W/WIH Y4eOHON
XMUMHYECKOH J1abopaTOpHH.

OGopynoBanne y4yeOHOro kaOuHeTa (HAIJSIIHbIE MOCOOMA): HAOOPHI
LIAPOCTEP/KHEBBIX MOJENIEH MOJEKYJ, MOJAEIH KPUCTALIMYECKUX PELIETOK,
KOJUICKIIUU TIPOCTBIX M CJIOXHBIX BEIIECTB W/WIM KOJJICKIIMH TOJUMEPOB;
KOJUICKIIMSI TOPHBIX TOPOJI W MHUHEpaioB, Tabnuia MeHnaeneeBa, ydeOHbIC
bunbMBbI, TUPPOBBIE 00pa30BaTEIbLHBIE PECYPCHI.

Texnnueckue cpeacrsa oOy4YeHHsi: KOMIBIOTEp C  YCTPOWCTBAMH
BOCIIPOM3BEACHUS 3BYKa, NPHUHTEP, MYJbTUMEAUA-TIPOEKTOP C 3KPAHOM,
MYJIbTUMEIUMHASA T0CKA, YKA3Ka-IPE3CHTEP Il NPE3CHTALIUM.

OobOopynoBanue jgadoparopuu u pado4ux MecT JJaA0OPATOPUM: MEH3YPKH,
MUIMETKU-KANEIbHULIBI, TEPMOMETPBI, MHUKPOCKOM, JIyINbl, MPEAMETHbIE U
MOKPOBHBIE CTEKJA, IJIAHIIEThl JUIsl KaleJdbHbIX peakuuid, (QuiIbTpoBaIbHAs
Oymara, MpOMBIBAJIKU, CTEKJSIHHbIE NMPOOUPKHU, PE3UHOBBIE MPOOKH, (POHAPUKH,
HA0Op PEAKTUBOB, CTEKISHHBIE NAJIOYKW, IITATHBBI JJII TPOOMPOK; MEpPHBbIE
UMJIMHAPBI, BOPOHKU CTEKJISIHHBIE, BOPOHKH JeIUTeNbHbIe HuInHapuueckue (50-
100 ™), crymku c TmecTUKOM, (appopoBble YalllKH, TUHIETHI, Q(UIBTPHI
OyMa)kHble, BaTa, MapJis, YacOBbIE CTEKJA, OJJICKTPOIUIUTKH, JabopaTOpHBIC
IITAaTUBBI, CIUPTOBBIE TOPEJIKH, CHUYKH, MPUOOp AJiA TMOJY4YeHHsS Tra3oB (WJIU
npoOupKa ¢ ra300TBOJHOW TPyOKOM), neprKaTenu Asi MPOOUPOK, CKIISTHKU JIst
XpaHEHUs] PEaKTUBOB, pa3JaTOYHbIe JIOTKU; XxuMuyeckue crakansl (50, 100 u 200

MJ1); LITATeNW; MUHIETHI; TUTEIbHbIE HIUIIbI; 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.
JInb6anos — Cankt-IlerepOypr: Jlanb, 2020. — 152 c.

14. T'abpuensan O.C. Xumus: yueb. aist cty. 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 «Akanemus», 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

45

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/

46

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 Abstract Service — camblil aBTOPUTETHBII B MUPE XUMUU
UH(GOPMAIIMOHHBIN HHTEPHET-PECYPC (CaNT MIIATHBIN).

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/

47

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 KOMIUIEKC Y4Y€OHBIX MEpONPUATUH, COIJIACOBAHHBIX 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 w
HEOpPraHUYECKUX
ucxons M3 MX
XUMHUYECKOH  (QOopMyJbl  WIH
COCTaBJICHUE XUMUYECKOH
(bopMyIBl HCXOIS M3 Ha3BaHHA
BEIIECTBA 110 MEXAyHapOIHOU
1701171 TPUBHAIILHON
HOMEHKJIAType».
2. 3agaun Ha pacueT MaccoBOM
noau  (Maccel)  XUMHYECKOIO
JneMeHTa  (COeIWHEHUus) B
MOJIEKYJIe (CMecH).
3. Ilpaktuyeckue 3amgaHust IO
KJIacCU(UKALIUK, HOMEHKIJIAType
U XHMHYECKUM  (opMyam
HEOpPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.
4. TlpakTuueckue 3aJaHusd 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. 3amaHus Ha COCTaBJICHHE

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

KPUCTAJIMYECKON PELIETKH |ypaBHEHUN XUMHYECKUX
peaKUUii ¢ y4aCTUEM MPOCTHIX 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
TEOpETHUYECKHe  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 HEOPraHUYECKUX
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. 3amanumg Ha cocraBiaeHune|OK 01
CTpPOCHHE M|OpraHUYEeCKUE BEIIECTBA B|HA3BaHUI OpraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU c UX|COEIUHEHUN 10 TPHUBUAIBHOU
OpPTraHUYECKUX CTPOCHHEM WU MEXTyHApOHOU
BEILIECTB CHUCTEMAaTUYECKON

HOMEHKJIaType.

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

OTACIBHBIX KIIAaCCOB.

3. 3agauum Ha ONpenesIeHUe
HpocTenIen bopmyIsl
OpraHNYECKON MOJIEKYJIBI,

NCXoad u3 3JICMECHTHOI'O COCTaBa

(B %).
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Monayas / Paznen

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
peakuu, 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 XMMHYecKoe
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 xummuuecknx peaxuuii|OK 02
3aKOHOMEPHOCTH |BEILIECTB, PEaKLUH CPEeAbl U|U ONpEAEICHUEe THUIMAa PEeaKLUuu
POTEKAHUS TEMIIepaTypbl Ha cMelleHue|(TIo TermIoBoMy 3P PEKTy: IK30-
XUMHYECKHX XMMHMYECKOI'O PAaBHOBECUSL  |U SHIOTEPMUYECKHUE).
peakuui. 2. IlpakTUKO-OpHUEHTUPOBAHHBIE
PaBHOBecue 3aaHMs Ha IpUMEHEHNE
XUMHYECKHIX npuduuna Jle IHarense pus
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 CHCTEMBbI»
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
POM3BOJICTBEHHOMN
JeSITEIbHOCTH YeJIOBEKa.

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

JIVICTIEPCHBIX Pa3INIHBIX BU0B|— [IpuroroBienue pacTBOpos;
CUCTEM JUCIIEPCHBIX CUCTEM — HWccenenoBanue JHUCTIEPCHBIX
CHUCTEM.

7 Pa3nen 7.|MccaenoBaTh CBOJiCTBa
KadecTBeHHbIE |[OpraHUYeCcKHX "
peakuuu HEOPraHMYeCKNX BelleCTB
00HApY:KEeHUsA c HCMO0Jb30BAHHEM
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. JlaGopatopnas pabora (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. Ilpaktuueckue 3anaHusl Ha
COCTAaBJICHHE KaueCTBEHHBIX
peakuuii oOHapyXKEeHHS
OPraHUYEeCKUX COCTUHECHUM.
| 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  Oyaymieit|OK 01
IPOM3BOJICTBEHHO |OBITOBOM U |npodeccruoHanbHOM OK 02
W JeATEebHOCTH [IPOU3BOJICTBEHHOM JeSTeTLHOCTH) OK 04
YelioBeKa JIeATETbHOCTH 4eioBeka ¢|Bo3MokHbBIE TEMBI KEHCOB: OK 07
no3unui  skosormyeckoi|1. Ilorerenne kimumara wu|IIK 1.2
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 PesyabraT 00yuenus OueHo4yHbIe MepONIPUATHS OK

9.1 |Pa3znen 9.|UHTEepnpeTHPOBATH 3ammura yueOHo-
HccaenoBanue u|XUMHYECKHE TPOUECCHl M |HCCI€I0BATEIbCKOI0 MPOEKTa
XHUMHYECKH I siBJieHUs1 B Onocgepe (c y4eToM Oynyurei
aHaJu3 00beKTOB npo¢ecCHOHATLHOU
ouochepbl JAesITeJIbHOCTH)

9.1 |OcHoBBI Bemonusate monneid 1wk |1l. Jlaboparopras pabota OK 01
nabopaTopHOH AKCIEPUMEHTAIBHOTO «OcHOBBI 1a60OPaTOPHOI IIK 1.3
MPAKTUKU B|MCCJICIOBAHUS | npakTHKM.
npodeccuoHanbH |COOII0ICHIEM MPABHI | oo PACIETEL IO
BIX JIAOOpaTOpHUAX |0€30IaCHOI0 OOpalleHMs C

BelIECTBAMH 41| TEMATHKE SKCIIEPUMEHTA.

J1aGOPATOPHBIM 3. 3agaun Ha BEIUYHUCIIEHHE

000py10BaHHEM CpEIHEro 3HAYCHHUS
JKCIIEPUMEHTANBbHBIX JaHHBIX,
MOTPEITHOCTH.
4. llpencraBneHue pe3yJbTaToOB
JKCIIEPUMEHTa B  Pa3IMYHOU
dopme  (tabmuma,  rTpaduk,
OTYET, TOKJIAJ, PE3CHTAIH).

9.2 |Xumunueckuii Hccnenosate xummndeckuii|1. Tect «CBOMCTBA U COCTaB OK 01

aHajmu3 npod BOJIbI |COCTaB IPOO BOIBI BOJIBI». OK 02
2. 3aganue «XUMUYECKUN OK 07

COCTaB BOJbI, TUII BOABI 1 IIK 1.2

K 1.3

CIOCOOBI €€ MPUMEHEHUS (C
UCIIO0JIb30BaHUEM HOPMAaTHUBHBIX
JIOKYMEHTOB).

3. IlpakTuKO-OpUEHTUPOBAHHBIE
TEOpEeTUYEeCKHE 3aJJaHNs Ha
COCTaB BOJIbI U CIIOCOOBI
BBIP)KEHUST KOHLIEHTPAIHA 1
nepecyeT KOHILIEHTpalui (¢
HCIOJIb30BAHNEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JTaboparopHas paboTa Ha
BBIOOD:

— OuncTtka BObI OT
3arpsA3HEHUN;

— Onpenenennie pH Boabl u ee

KHCJIIOTHOCTH,
— OmnpeneneHne  KECTKOCTH
BOJIbI 5 CIHOCOOBI ee

yCTpaHEHUSI.




55

Monayas / Paznen

Ne / Tema PesyabraT 00yuenus OueHo4yHbIe MepONIPUATHS OK

9.3 | Xumunueckuii Uccnenosare xumuueckuii|l. Tect «Opranuyeckue u OK 01
KOHTPOJIb COCTaB MPOAYKTOB MUTAHUS |HeopraHMYecKHe BEIECTBA, OK 02
kaqccTea BXOJISIINE B COCTAB MPOIYKTOB OK 07
IIPOAYKTOB S K 1.2
MUTaHUA I[IK' 1.3

2. [IpakTUKO-OpUEHTUPOBAHHbIE
3a/1aHMA 110 KYJIMHAPHOU
TEeMaTHKeE.

3. JlJabopaTtopHas pabora (Ha
BBIOOD):

— OOHapy>keHue HUTPATOB B
MPOJIyKTaX MUTAHUS;

— HccnepoBanue MpOAYKTOB
NUTaHMS Ha HAJIUYUE YIIIEBOIOB
(MyKa, TBOpOT, MOJIOKO, HOT'YpPT)
Ha Hajau4uue YTJIEBOJIOB
(kpaxmaui, IJII0K03a, caxapo3a).

94 |Xumuueckuid UccnenoBare xumuueckuiti|1l. Tect mo teme «Xumuueckuit [OK 01
aHajau3 pob |cocTaB Mpod MOUBbHI COCTaB HEOPTAHUYECKUX H OK 02
TTO9BBI OPraHUYECKHX YA0OpEHHID. OK 07

2. 3amanne «B3auMocCBI3b K12
cocTaBa MOYBBI, TUII TOYBHI U €€
Ha3HAYCHHS.

3. JIaGoparopHas padoTta (Ha
BBIOOD):

— Ob6HapyxeHue
HEOPraHWYECKHUX MpUMecei B
npoOax MOYBHI;

— Omnpenenenne pH BoaHOMI
BBITSKKHU MOYBBI, ee
KHUCJIOTHOCTH | IIEJIOYHOCTH.

9.5 [|HccaenoBanue HccinenoBath xXuMudecKuil|YueOHO-HCCIIENOBATEILCKUI OK 01
00BEKTOB cocraB 00bEKTOB OHOC(EPBI [mpoekT B 061acTH OK 02
ouochepsl Ha  IPUMEPE  TPOAYKTOB|y 0o nenoparms 00HEKTOB OK 04

MMUTaHUS, BOJIBI U TOYBBI GHOChEpSL. OK 07
K 1.2
BO3MOKHBIE TEMBI IPOCKTOB: | g 13

1. UccnenoBanme cocTaBa
MHHEPaJIbHON BOJBI U
PEKOMEHIALNU TIO €€
HCIIO0JIb30BaHUIO.

2. UccnepoBanue
pa3pylIaloniero AeMcTBus
MPUPOJIHOM BOABI HA
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CTPOUTEILHBIE MAaTEPHAIIBI.
3. CocraBiieHUE TTPOEKTA
IBETHUKA/Oropoja/cana B
3aBHCUMOCTH OT COCTaBa
MIPOaHATN3UPOBAHHBIX TTOYB.
4. CocraBicHHE
cOaJIaHCUPOBAHHOTO MEHIO Ha
JIeHb (HECII0) B 3aBUCHMOCTH
OT COJIEP>)KaHUSI XUMHUECKHUX
MakKkpo ¥ MUKPOJJICMEHTOB B
IPOAYKTAaX MTUTAHHUS.

5. UccaemoBaHue KauecTBa
IMUTHEBOM BOJIBI.

6. Uccnenoanue nmpod
BOJIOTIPOBOIHOM BOJIbI HA
npeaMeT YCTpaHeHUs
JKECTKOCTH.

7. YcTpaHeHHE KECTKOCTH BOJbI
B CEJILCKOXO3SIMCTBEHHOU
NEATEILHOCTH.




