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PaGouas nporpamMma yueOHOI JUCIMIUIMHEBI pazpaboTana Ha OCHOBC.

- denepalbHOrO TOCYAapCTBEHHOr0 00Opa3oBaTesibHOro —CTaH/aaprd (nanee -@roc) mo
CHIEIMAIBHOCTH ~ cpefHero  npogeccuoHanbHoro  00pa3oBaHMs (nanee CIIO) 09.02.01
KOMITBIOTEPHBIE CUCTEMBI M KOMIUIEKCHI Y TBEPIKICHHOI O IMPUKa3OoM Muno6pHayku POCCHHCKOH

denepanun ot 15.11. 2023 N°863 (3aperucTpupoBaHHBIM B Munoctuiuu POCCHH 15.12.2023
N°76433).

-deepaIbHOTO  TOCYAApCTBEHHOr0  00pa3oBaTEIbHOTO crapjapra CpeaHEIo 00mIEro
oOpa3oBaHus, YTBEPXKJICHHOI'O IIPHKA30M MuHHCTEPCTBOM 00pa3oBaHMs u HaykKu POCCHHCKOH
denepanun ot 12 mas 2019 r. N° 413 (¢ n3MeHEHUAMH U JIOTIOJIHEHUSMHA OT 27 nexabps 2023

r.);

-deiepasibHOM 00pazoBaTeIbHON MPOrpaMMbl CPETHETO obiero oopa3zoBaHHUA, yTBEPIKAECHHOH
npukazoM Munnpocsemenust Poccun 0T 18.05.2023 r. N°371 pen.otT 19.03.2024)

3aperuCTPUpPOBAHHOIO B Munrocte Poccun 12.07.2023 N°72428

- IIpuMepHo#i paboyeit mMporpaMMbl 00111e00pa30BaTENLHOM yueOHOHN JUCIUIIIAHDI « buomorus»
Jutst TpodeCcCHOHANTBHBIX 00pa30BaTE/IbHBIX opraHu3anuii (yTBEpIyKICHa Ha 3aCCIaHIH CogeTa 1o
OLIEHKE COIEp)KaHUsI M KadyecTBa IPHUMEPHBIX pabouyux MporpamMm 006111e00pa3oBaTEIbHOIO U
COLMATFHO-TYMAHUTAPHOTO LHUKIIOB CPETHETO npodecCHOHAIBHOrO 00pa3oBaHHs ®Ir'bOY AIO

MPIIO TIpoTtoxomn N°6 ot «18» anpes 2025 1.
O6c¢ysx/1eHa 1 0100peHa Ha 3aceJaHuH
[peIMETHO-IIMKIIOBOX KOMHCCHH

06meo0pa3zoBaTeIbHbIX AUCHHATUINH

PaspaboTtana TmpenoaaBajeib

Axtsamona P.P.

[Tpotoxon N° 1

If » 45%/07@_ 2025r.

[Tpencenarens [TIK @ H.C. IlopriBaesa
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1. O0masi xapakTepucTuKa padoydeil nporpaMmbl 0011e00pa30BaTeIbHOM
AUCHHUILUINHBI «XHUMHS»

1.1. MecTo AUCHUIUIMHBI B CTPYKType OCHOBHOH mpodeccuoHAJIbHOM
o0pa3oBaTe/IbHOM MPOrpamMMbl

OO0meoOpa3oBaTeibHasl AUCHHUIUIMHA «XUMHUS» SBISIETCS 005S3aTEIbHOMN
4acThlo  001e00pa30BaTEIbHOTO LMKJIA O00pa30BaTENbHOM NPOrpaMMbl B
cootBercTBUM ¢ PI'OC CIIO no cneumansHocTH «IloBapckoe M KOHIMTEPCKOE
JIE0»

1.2. Heau u mu1aHupyeMble pe3yJbTAaThl 0CBOCHUS JUCITUIITIHHBI
1.2.1. leau 1 3aga4y TUCHUATIIIMHBI

@opMHUpPOBaHUE y CTYJECHTOB XHMHYECKOW COCTABIISIOIIECH €CTECTBEHHO-
HAyYHOM KapTUHBI MHpa KakK OCHOBBI MPUHSTHSA pPEHICHUNA B KU3HEHHBIX U
MIPOU3BOICTBEHHBIX CUTYAILUSIX, OTBETCTBEHHOI'O MTOBEJEHUS B IPUPOTHOM Ccpeie.

3amauyu TUCUMILTHHBI:

1) chopmupoBaTh NOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XWMHUYECKHUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOWIEN Cpelie, LIEJTOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHSI MPOBOJUTH pPacUeThl MO XUMHUYECKUM (QopmyiaM H
YpPaBHEHUSIM XMUMHUYECKMX pEakluii, IUIAaHUPOBaTh U HUHTEPIPETUPOBATH
pPE3yNbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) copMupoBaTh HaBBIKM MPOBEICHUS XUMHUYECKHX JKCIEPUMEHTAIBHBIX
UCCJIEIOBAHMM C COOII0/IEHHEM TMpaBl 0€30MMacHOr0 OOpAaIIeHHs C BEIIeCTBAaMH U
71a060paTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh yMEHHUS  aHAJIU3UPOBATh, OILIEHUWBATh, MPOBEPATH  HA
JIOCTOBEPHOCTH M 0000111aTh HH()OPMALIUI0 XUMHUYECKOTO XapaKTepa U3 pa3InyHbIX
HMCTOYHUKOB,

5) cdopmupoBaTh  yMEHUST ~ IPOTHO3UPOBATH  MOCJIEACTBUS  CBOEH
NEATETbHOCTH W XWUMHUYECKHX TMPUPOJHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX
IIPOLIECCOB;

6) chopMupoOBaTh MOHUMAHUE 3HAYMMOCTH JOCTIKCHUM XUMUYECKON HAyKH
Y TEXHOJIOTUH JJI Pa3BUTHS COLIMATILHON M MPOU3BOJICTBEHHOM cdep.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHUHA 001Ieo0pa3oBaTebHOM
IUcHUIINHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO



Koa n
HauMEeHOBaHHe
hopmMupyembIx
KOMIIeTeHIU

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCUHUIIHHDI

Oﬁumel

I[ucumumnapm,le2

OK 01. Beibupatp
CHOCOOBI PeLICHHUs
3a7a4
npodeccroHanbHON
JeATEILHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTb K TPYyIy, OCO3HaHHME IICHHOCTH MaCTEpCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTUBHOH JESTEIbHOCTH TEXHOJIOTHYECKON U
COIMAJIbHOM HANpPaBICHHOCTH, CIIOCOOHOCTh HHUI[MUPOBATD,

IUIAaHUPOBaTb M CaAMOCTOSATENBHO  BBINOJHATH — TaKyIo
NeSITeNbHOCTD;
- HMHTEpeC K pa3IuyHbIM cdepam TIpodecCHOHATHHON
JeSITENIbHOCTH,
OBanagenue YHHMBEPCAJIbHBIMH y4eOHBIMU

NO3HABATEJIbHbIMH 1eHCTBUAMMU:

a) 0a30Bble JJOrHYecKHe JeHCTBHS .

- CaMOCTOSITENIbHO (OPMYJIHMPOBaTh U  aKTyaJU3UPOBATH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJINBATh CYLECTBEHHBIM IPU3HAK UM OCHOBAHMS JUIS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- OIpeneNisaTh LU JeATeNIbHOCTH, 3a/1aBaTh IapaMeTphbl U
KPUTEPUN UX TOCTUKEHUS;

- BBIABJIATH  3aKOHOMEPHOCTH M HPOTUBOPEUHS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCHUTH

COOTBCTCTBHC

ACATCIIBHOCTh, OILICHUBATh
OLICHUBATL  PUCKU

KOPPEKTHBBI B

PE3YJIbTAaTOB OeasaM,

- BJIAJETh CUCTEMOM XHMHYECKHX 3HAHWUM, KOTOpas BKJIOYACT:
OCHOBOITOJIATAIONINE TOHATUA (XUMHYECKUM DJIEMEHT, aToOM,
3JIEKTPOHHAst 000JI0UKa aToma, s-, P-, 0-3JIeKTpOHHBIC OpOUTAIIN
aTOMOB,

HOH, MOJICKYJIa,

CTCIICHb OKHCIICHHA, XHUMHYCCKasd

BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEIHHOCTD,
CBsI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM, YriepoaHbIi
ckeneT, (yHKUMOHAIbHAs TpyMMla, paaukall, H30Mepus,
M30MEphI, TOMOJIOTMYECKUN psii, TOMOJIOTH, YTIEBOAOPOJIHI,
KHCIIOPOJI- U a30TCOAEpXkalllue COEIUHEHUs, OHUOJIOrMYecKu
aKTUBHBIC BelIecTBa (YIJIEBOIbI, JKHUPBI, OENIKH), MOHOMED,
CTPYKTYpPHOE

COCAUMHCHHA, KPUCTAJUIMYCCKAA PCIICTKA, THIIBI XHMHYCCKUX

MOJIMED, 3BE€HO,  BBICOKOMOJICKYJISIPHBIC
(OKHUCTUTENHFHO-BOCCTAHOBUTEIBHBIE,
peakiuu HOHHOTO OOMEHa),

QJICKTPOJIUTHUYICCKAA

peakuun JK30- U

SHIO0TEPMUYECKHE, pacTBop,
ANEKTPOJIUTHI, HEDIIEKTPOIUTHI,
JIUCCOIHALINS,

XUMHUYECKON pEeaKIMM, XMMHYECKOE paBHOBECHE), TEOPUH U

OKHUCJIUTE]Ib,  BOCCTAHOBUTEID, CKOPOCTH
3aKOHBI (Teopm[ XUMHNYCCKOIO CTpOCHI/ISI OpFaHI/I‘-IGCKI/IX BCIICCTB
A.M. BytnepoBa, Teopusl AIEKTPOIUTHUECKON TUCCOIHAINH,
nepuoanueckui 3akoH .M. MeHnneneeBa, 3aKOH COXpaHEHHUS
Macchl), CUMBOJIMYECKUHM  SI3BIK  XHMHHU,

(I)aKTOJIOI‘I/I‘-ICCKI/IC CBCIACHUA O CBOﬁCTBaX, COCTaBC, NOJTYUYCHUH U

3aKOHOMCPHOCTH,

! YkasblBatoTca NAMUHOCTHBIE U meTanpegmeTHble pesynbTaTtbl 3 PrOC COO (B nocnepHen pegakumm ot 12.08.2022) B oTrnaronbHoi popme, popmupyemble obeobpasoBaTeibHOM

ANCUUNANHOMN
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HOCJ'IG,I[CTBI/Iﬁ JACATCIIbHOCTH,
- pa3BuUBAaTb KPCATHUBHOC
KN3HCHHBIX HpO6J’I€M

MBIIICHUE TIPH  PEIICHUH
0) 0a30BbIe HCCEeI0BaTEILCKUE TeHCTBUS:

- BJAAETh HaBbIKAMH  y4eOHO-HCCIIEIOBATEIbCKOM U
MIPOEKTHOM JIeATETHbHOCTH, HABBIKAMHU Pa3peIIeHUs MPooIIem;

- BBISIBJIIATH HpI/I‘-II/IHHO-CJIGIICTBeHHBIe CBA3HU )41
aKTyaJIM3UpOBaTh 3a7ady, BBIIIBUTATh THIIOTE3y €€ pelIeHUs,
HAaXOJUTh  apryMeHThl Uil  JOKa3aTelbCTBA  CBOMX
YTBEPXKACHUIA, 3a/1aBaTh MapaMeTPhbl U KPUTEPHUH PEILICHUS;

- aHATM3MPOBATh IOJNyYEHHBIE B XOJE pEIICHUs 3aJauu
pe3ynbTaThl, KPUTUYECKU OIEHHBATh HUX JOCTOBEPHOCTb,
HpOFHO3I/IpOBaTI) NU3MCHCHUEC B HOBBIX yCJIOBI/IﬂX;

- YMETb

IMPAKTUYCCKYIO obnactu KHU3HCOACATCIIbHOCTH,

HCpCHOCI/ITI) 3HAHUA B HO3HaBaTeJII)Hy10 nu
- YMGTI) I/IHTerI/IpOBaTI) 3HAHUS U3 pa3HI)IX Hpe[[MCTHI)IX
oOuacrei;

- BBIIBUTATh HOBBIE WJCH, IMpeIUlaraTb OPHUTHHAIBHBIC
TIOJTXO/IbI U PEIICHUS;

- CIIOCOOHOCTH UX UCIIOJIb30BAaHUS B MIO3HABATEILHON U

COLIMAIBHON MTPAKTHUKE

0€30I1aCHOM MCIIOJIb30BaHUM BAKHEHIIUX HEOPraHUYECKUX U
OpPraHUYECKHUX BEILECTB B OBITY U NPAKTUYECKOH IeATEIbHOCTU
YEJIOBEKa;

- YMEThb BBIABIIATH XAPAaKTEPHbIC IPU3HAKA M B3aUMOCBS3b
WU3YYEHHBIX IMOHATUM, NPUMEHATH COOTBETCTBYIOIIME ITOHATHS
IIPU  OIMCAaHUU CTPOEHUS M CBOWCTB HEOPraHUYECKUX W
U HUX [pEeBpallcHUH; BbIABIATH

OpraHn4YCeCKUuX  BCIICCTB

B3aUMOCBSI3b ~ XMMUYECKHX  3HAHUH C  TMOHATHSAMH |
NpPE/ICTABICHUAMH JPYTHX €CTECTBEHHOHAYYHBIX MPEJIMETOB,;

- YMETh HCIOJIb30BaTh HAMMEHOBAHHS XUMHUYCCKUX COCITUHEHUH
MEKIYHAPOIHOTO COI03a TEOPETUUECKON U MPHUKIATHOW XHUMHUH
U TPUBHAIbHBIC HAa3BaHMUS BAXKHEUIIMX BEIIECTB (ITHJICH,
¢denon, dopmampaerun, — yKCycHas

KUCJIOTa, TJIMIMH, YTapHBIM Ta3, YIVIEKUCIbIA ra3, aMMHaK,

allCTUJICH, TJIMLCPHUH,

ramieHas H3BECTb,
JIPYTUX), bopmyIbl
OpPraHMYECKHUX BEIIECTB, YPABHEHUS XHMHUYECKHX pPEaKIMH,
OOBSICHATh UX CMBICIT; TIOATBEPKAATh XapaKTepPHbIE XUMUYECKHE
CBOWCTBA BEIIECTB COOTBETCTBYIOUIMMM JKCIEPUMEHTAMH U
3aMUCSIMHM YPAaBHEHUI XUMUYECKUX PEaKIIHii;

- yMeThb
HEOPraHWYECKUX M OPraHWYECKHUX BEIIECTB K OIPEACICHHBIM

HEramicHasa H3BCCThb, IIUTHBCBAA Coaa H

COCTaBJIATH HCOPTaHNYCCKUX n

YCTAaHABJIMBATh  MPUHAMIEKHOCTh  M3YYEHHBIX
KJIaccaM M rpynnaM COEIUHEHHH, XapaKTEPU30BaTh UX COCTaB U
BOKHEHIIME CBOWCTBA; ONMPEAEIATHh BUAbI XUMHUYECKUX CBSI3EU
(koBajieHTHasl, WMOHHAs, METAJUIMYECKasi, BOJOPOAHAs), THUIIBI
KPUCTAINTMYECKUX  PEIIeTOK  BEIIeCTB; KiacCU(UIIMPOBATH
XUMHUYECKHE PEAKIUU;

- chopMHUpOBaTh TPEICTABJICHUSA: O MaTEPUATBHOM EIUHCTBE

MHpa, 3aKOHOMEPHOCTAX U IMMO3HABACMOCTH SIBIICHHI MMpUpoOAabI; O
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MeCT€ M 3HAUYE€HUM XMMHUHU B CUCTEME €CTECTBEHHBIX HayK U ee
poau B oOeCreYeHUn yCTOMYMBOIO pa3BUTHs 4YEIOBEYECTBA: B
peLIeHUH TPOOIIEM IKOIOTNYECKOM, SHEPreTUYECKON U MULIEBOM
0€30macHOCTH, B PpA3BUTUM MEIUIHMHBI, CO3JaHUH HOBBIX
MaTepHajoB, HOBBIX MCTOYHHKOB OJHEPIUH, B O0ECIICUCHUU
pPalMOHANBHOTO  IPUPOAONOIB30BaHUSA, B  (HOPMUPOBAHUU
MHUpPOBO33PEHUSI M OOIIEH KyJabTypbl 4YEIOBEKa, a TakkKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
U IIPUPOJIHON Cpefe;

- BJIQJIeTh CUCTEMOM XHMHUYECKUX 3HAHUH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOLINE TOHATHS  (JOMOJIHUTENIBHO K CHCTEME
HNOHATUI  0a30BOro0  ypOBHS) - U30TOIBI, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSTHHE aToMa, T'HOpHIU3aIis aTOMHBIX
opbutanei, xumuueckas cBa3b (" " u "', KpaTHbIE CBS3M),
MOJISIpHAsi KOHIEHTpalMs, CTPYKTypHas (opmyiia, H30MEpHs
(cTpykTypHasi, reoMmerpuueckas (LMC-TpaHC-U30MEPHs), THIIbI
XMMUYECKUX peakiuil (roMo- M TeTeporeHHble, oOpaTUMble U
HeoOpaTUMBbIE), PacTBOPHI (MCTUHHBIC, JUCIIEPCHBIE CHCTEMBI),
KPUCTANIOTHAPATBI,  CTENEHb  JUCCOLMAIMM,  DJIEKTPOJIU3,
KPEKUHT, PU(OPMUHT); TEOPUHM U 3aKOHBI, 3aKOHOMEpPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIeXkKAllUe B OCHOBE MOHHWMAaHUS
NPUYMHHOCTH W CHCTEMHOCTH  XUMHYECKHX  SIBJICHHUH,
COBpPEMEHHbIE TMpPEACTABIEHUS O CTPOCHUM BEIeCTBA Ha
aTOMHOM, MOJIEKYJSIPHOM H HaIMOJEKYISIPHOM YPOBHSX;
NpEJCTaBICHUs O  MeXaHU3MaX XUMHMUYECKHX  PEaKIMi,
TEPMOJMHAMMUYECKUX M KHHETHYECKHUX 3aKOHOMEPHOCTSIX HX
NPOTEKaHHUsA, O XHUMHYECKOM DPABHOBECHM, JAMCIEPCHBIX
cucreMax, (paKTOJIOrMYEecKHe CBEJEHHs O CBOWCTBaX, COCTaBe,
MOJMyYeHHH W OE€30MacHOM  WCIOJBb30BAHWM  BaKHEUIIHX




HEOPraHMYeCKUX U OpraHM4YecKHMX BEIIeCTB B OBITY U
IPAKTUYECKOM JEATENbHOCTH 4YeJIOBEKa; OOIIMX Hay4dyHBIX
OPUHIUIAX ~ XUMHYECKOro  IPOM3BOJACTBA (HAa  mpumepe
IIPOM3BOJICTBA  CEPHOM  KHUCIOTHI, aMMHaKa, METAHOJA,
nepepadoTKu HEPTH);

- YMETh NPOBOJUTH pacyeTbl MO XUMHYECKUM (OopMylnaM u
YPaBHEHUSAM  XMMMUYECKHX pPEaKUUil ¢  HCIIOJIb30BAaHHEM
¢u3nyeckux BeJWYMH (Macchl, OoObeMa Tra3oB, KOJUYECTBA
BEIIIECTBA), XapaKTEPU3YIOLIMX BELIECTBA C KOJIWYECTBEHHOMH
CTOPOHBI: pacueThl 0 HAXOXKICHHIO XHUMHUYECKOH (opMyIbl
BEIIIECTBA; pacyeThl Macchl (00bEMa, KOJIMYECTBA BELECTBA)
IPOAYKTa pPeakiMH, €CIU OJHO U3 MCXOJHBIX BELIECTB JAHO B
BHJIE pacTBOpa €  OIpPEACIICHHOW  MacCOBOWM  JIOJeH
pPacTBOPEHHOTO BEIIECTBA MJIM JAHO B U30BITKE (UMeeT
IIPUMECH); PACUYEThl MAaccOBOM MM OOBEMHOW JOJM BBIXOJA
MPOJYKTa PEaKIMU; pPAcUYeThl TEIUIOBOrO 3(dekTa peakimid,
00BEMHBIX OTHOLIIEHUH Ta30B;

- yMeTb BBIABIATH XapaKTepHble NPU3HAKH U B3aUMOCBSA3b
U3YYEHHBIX TOHSATUH, NPUMEHSTh COOTBETCTBYIOIIME MOHSATHUS
IIPY ONHUCAaHUU CTPOEHUS U CBOMCTB HEOPraHUYECKUX U
OpraHMYeCKUX BEUIECTB M MX [PEBPALICHUH; BBISBIATH
B3aMMOCBSI3b ~ XMMHUYECKHX 3HAHMW C  TOHATHAMH U
MPEJICTAaBICHUSIMU JIPYTUX MpPEeIMETOB Jjsi 00jee OCO3HAHHOIO
MOHUMAaHUS U OOBSCHEHMS CYIIIHOCTH MaTE€pHabHOTO €IMHCTBA
MHUpa; HUCMHOJb30BATh CHCTEMHBbIE XMMHYECKHE 3HAHUS I
OOBSICHEHUSI ¥  TNPOTHO3UPOBAHUS  SIBICHUHM, HMEIOMIHUX
€CTECTBEHHOHAYUYHYIO IPUPOLY;

- YMETh UCHOJb30BATh HANMEHOBAHMS XUMUYECKUX COCAMHEHUI
MEXKTYHApOJHOTO COK3a TEOPETUYECKOW M MPUKIATHOW XHUMUHU




Y TPUBUAJIbHbIC HA3BAHMS BEIIECTB, OTHOCSIIUXCS K U3YYECHHBIM
KJlaccaM OpraHUYeCKMX M HEOPraHWYECKUX COCIUHECHUM;
WCIMOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUISI COCTaBJICHUS
dbopMyll  HEOPraHUYECKUX  BEMIECTB, MOJICKYISPHBIX U
CTPYKTYPHBIX (pa3BEpHYTHIX, COKPAIICHHBIX W CKEJIETHBIX)
dbopMyll OpraHMYECKHX BEHIECTB; COCTaBIATh ypaBHEHUS
XMMHYECKUX  pEaKkUUMd M  pPACKPbIBaTb HUX  CYIIHOCTH:
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM  MOCPEACTBOM
COCTaBJICHHUS DJICKTPOHHOrO OallaHca 3THX PEeaKIUi; peakiui
MOHHOTO OOMEHa TMyTeM COCTaBJICHHMS HMX IMOJHBIX U
COKpalleHHbIX HOHHBIX YPaBHEHUW; peakuud TUAPOIIN3a,
peakiui KOMITLJIEKCOOOpa30oBaHUs (Ha npuMepe
TUAPOKCOKOMIUIEKCOB IIMHKA W aJIOMHUHUS); TOATBEPKAATh
XapaKkTEepHbIE XUMHYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOLIMMH SKCIEPUMEHTAMU WU 3allUCAMHU YpPaBHEHUUH
XUMHUYECKUX PEAKIIUIL;

- yMeTh KJIacCU(PHUIMPOBATH HEOPTaHUYECKHUE U OPTaHUYECKUE
BEIIECTBA U XUMHUYECKHE PEaKIMu, CAaMOCTOSITEIbHO BBIOMPATH
OCHOBaHUS M KPUTEPUH i KiIacCU(DUKAIMKH HM3y4aeMBIX
XUMHUYECKUX OOBEKTOB; XapaKTepPH30BaTh COCTaB M BaKHEHIINe
CBOICTBa BEIIECTB, MPUHAJICKANMX K ONPEIEICHHBIM KJIaccam
W TpynmaM COEIMHEHHH (MpPOCThIE€ BEIIECTBa, OKCHIBI,
TUAPOKCHUJIBI, COJIM; YTIE€BOJAOPOMBI, MPOCThIe I(UPHI, CIUPTHI,
(dheHOoBI, ambJeruabl, KETOHbI, KAPOOHOBBIE KHUCIOTHI, CIOXKHBIC
9GuUpBl, KHUPHI, YIIEBOABI, AMHHBI, AMHUHOKHCIOTHI, OENKH);
MPUMEHATH 3HAaHUS O COCTAaBE M CBOMCTBAX BELIECTB JUIS
OKCIEPUMEHTAIIBHOM  MPOBEPKU  TUIIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEM  NPOTEKAaHMS XUMHUYECKUX PEaKIUud U
MPOTHO3WPOBAHUS BO3MOKHOCTEN UX OCYILIECTBICHUS;




- yMeThb MOJATBEPXKIaTh HAa KOHKPETHBIX IMpHUMEpax XapakTep
PEaKIMOHHOMN OpPraHUYECKUX
COCIMHCHUHN OT KPaTHOCTU M THUIA KOoBajeHTHOU cBsizu ("T " u

3aBUCUMOCTH CIIOCOOHOCTH
""), B3aMMHOTO BJIMSIHUSI aTOMOB M TPYII aTOMOB B MOJIEKYJIaX;
a TaKkXke 0T 0COOEHHOCTEH peanu3aluy Pa3IMYHbIX MEXaHU3MOB
IIPOTEKAHUs PEAKLIUM;

- YMETh XapaKTepu30BaTh 3JECKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM U BO30YXJIEHHOM COCTOSIHUH) U MOHOB XHMHYECKHX
anemeHtoB 1 - 4 mepuonoB Ilepuommueckoit cucremst [.U.
MeHngeneeBa M UX BAJICHTHbIE BO3MOYKHOCTH, HCIOJb3Ys
noustus "s", "p", "d-smekTpoHHBIe" OpOMTANIH, YHEPTETHUECKUE
YpOBHU; OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XUMUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMM COCIMHEHHH IO

IIEPUOJIaM U IpyIIIaM;

OK 02.
Hcnonp3oBath
COBPEMEHHBIE
CpEJCTBA MOUCKA,
aHaJIn3a U
UHTEpIIpeTaluu
uH(pOopMaluu U
UH(pOpMallMOHHbIE
TEXHOJIOTHH IS
BBITTOJIHEHUS 3a/1a4
npodecCuoHaANBHOM
JESATEIILHOCTH

B o06s1acTH EHHOCTH HAYYHOT'O MO3HAHUS:

- c¢(hOopMHPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOM
OCHOBaHHOT'O Ha JIAAJore KYJBTYD,
MecTa B

IMPAKTHUKH,

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MOJIUKYIBTYPHOM MUPE;

- COBEPLICHCTBOBAHUE SI3BIKOBOW M YMTATEIBCKOW KYJIBTYPBI
KakK CpCZ[CTBa B3aI/IMOI[eI>'ICTBI/I$[ Me>1<)1y JJFIOAbMU U TTO3HAHUS
MUpa;

- OCO3HAHHWE ILEHHOCTH HAYYHOM NEeATEIbHOCTH, TOTOBHOCTh
OCYUIECTBIISITh MIPOEKTHYIO n HCCIIEI0BATENbCKYIO
JeATEeITbHOCTh UHANBUIYAIBHO U B TPYIIIE;

OBaagenue

YHUBepPCAJbHBIMH y4eOHbIMHU

MMo3HAaBaTECJIbHbBIMHA )]BﬁCTBI/lHMP[Z

- YMETh IUIAHUPOBATh U BBINOIHATh XUMUUYECKUM SKCIEPUMEHT
(mpeBpalleHus OpraHMYECKUX BEILECTB
MOJIy4YeHUE ITWICHA U U3Y4YEHHE €r0 CBOMCTB, KaueCTBCHHBIC
peakuuu Ha YKCYCHYIO
JeHaTypauusi OeNKOB NpU HarpeBaHUM, IBETHbIE peaKLUuu

Ipu HarpeBaHUMU,

anbACTUBI, Kpaxmall, KHCJIIOTY;
O€NKOB; TPOBOJIUTH PEAKIIUM HOHHOTO OOMEHa, OMNpPEaeNAThH
Cpelly BOJHBIX pacTBOPOB, Kaue€CTBEHHbIE pEaKlMu Ha Cyinbdar-,
KapOOHaT- U XJIOPUJ-aHMOHBI, HA KAaTHOH aMMOHMS; pellaTh
OKCIIEPUMEHTANIbHBIE  3a7aud 1o Temam "Mertamisl" u
"Hemetannsl") B COOTBETCTBUM C IpPaBUIAMH  TEXHUKH
0e30macHOCTH MpHU 0OpallleHUH C BEIIECTBAMH U J1ab0paTOPHBIM
000pyIOBaHUEM; MPEJICTABIATh PE3yJAbTaThl XMMHUYECKOTO
HKCIEepUMEHTa B (popMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii u  QopMyIupoBaTh OCHOBE

BBIBOJbI Ha 3THUX




B) padora ¢ unopmaumeii:

- BJIaJICTh HaBbIKaMU MOJy4yeHUsI HTHPOPMAIIUU U3 UICTOYHHKOB
pa3HbIX THUIOB, CAMOCTOSTEILHO OCYIIECTBIISTh IIOUCK,
aHalM3, CHUCTEMAaTU3alMI0 M WHTEPHpETaluio HHPOpPMALUU
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

- co37aBaTh TEKCTHl B PAa3IMYHBIX (opMaTax C Y4ETOM
Ha3Ha4YeHWs MH(QOpPMAIMKU W IIEJIEBON ayAWTOPHH, BHIOHpas
ONTUMAJIBHYIO (POPMY IIPE/ICTABICHUS U BU3YyaIH3aliH;

- OLICHUBATh JOCTOBEPHOCTb, JETUTUMHOCTh MH(POPMAIIIH, €€
COOTBETCTBUE MPABOBBIM U MOPATbHO-ITHUYECKUM HOPMaM;
CpencTBa UH(OPMALIMOHHBIX u

KOMMYHUKAIIUOHHBIX TEXHOJIOTHI B PCIICHUHU KOTHUTHUBHLIX,

- HCIIOJIB30BAaTh

KOMMYHUKATHBHBIX u OpraHn3alOHHBIX 3aga4 C

coOII0ICHUEM TpeOoBaHM PrOHOMUKH, TEXHUKHU
0€30IIaCHOCTH, TUTHEHBI, PeCypcocOEepeKeHUs, MPABOBBIX M
ATHYECKHX HOPM, HOPM HH(POPMALIMOHHOM O€301acHOCTH;

- BJIaJIeTh HaBbIKaMM PAcllO3HaBaHUA U 3aIlUTHl HH(popMaIuy,

nH(MOPMaIIMOHHON 6€30MaCHOCTH JTUYHOCTH;

pe3yJbTaToB;
- yMeTb  AaHaJU3UPOBaTh  XHMHUYECKYyI0  HHGPOpMAIHIO,
MOJIyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTB MAacCOBOM
uHpopmanuu, cetb IHTEpHET U apyrue);

- BJIaACTb OCHOBHLIMU METOJaMH HAYUHOT'O ITO3HAHHA BEIICCTB U
XUMHYECKUX SIBIICHUH (HAOJIIO/ICHUE, N3MEPCHHE, YKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- yMEThb MPOBOJUTH pacueThl MO XUMHUYECKUM dopMylaM U
YpaBHEHUSIM peakuuii ¢
buznuecKkux XapaKTepU3yIOIIMX  BEIIeCTBa €
KOJIMYECTBEHHOM o0bema (HOpMaJIbHBIE

XUMHNYCCKHUX HCITIOJIB30BAaHHECM

BCJINYHH,
CTOpPOHBI: MAacCCBhI,

YCJ'IOBI/ISI) Ia3oB, KOJIN4YCCTBa BCIICCTBA, HUCIIOJIB30BAaThb

CUCTCMHBIC XHUMHWYCCKUC 3HAHHUA [JIA IMPUHATHUA peHIeHI/Ifl B
KOHKPCTHBIX JXU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BCHICCTBAMU
" X IPUMCHCHHUEM

- YMCTb CaMOCTOATCIIbHO

IJIaHUPOBATH n IMPOBOAWTH

XUMHUYECKHM OKCIICPUMCHT (HOHy‘leHI/IC U HU3Yy4YCHUC CBOICTB

HCOPTraHUYCCKUX U OPraHUYCCKHUX BCIICCTB, KAYCCTBCHHBIC
peaknuu YriieBoaopoaoB Ppa3JINYHBIX KJ1aCCOB n
KHCJIOPOACOACPKAIINX OpraHU4YC€CKUX BCHICCTB, peaieHuce

SKCIICPUMCHTAJIBHBIX 3a/ja4 IO paClioO3HaBaHHUIO HEOPTaHUYCCKUX
Y OPraHMYECKUX BEIIECTB) C COONIOIEHUEM ITPaBHIl 0€30I1aCHOTO
oOpallleHus1 ¢ BellecTBaMM U JITAOOPAaTOPHBIM 00O0PYIOBAHUEM,
dbopmynupoBaTh  IENIH
pa3nu4YHOl (opMe pe3yabTaThl SKCIIEPUMEHTA, aHAIU3UPOBATH U

UCCIIEJIOBAHMSI, TPEIOCTABIATh B
OLICHUBATbh UX IOCTOBEPHOCTH;

- YMETbh OCYHIECTBIIAThH LI€JICHANPABICHHBINA TOMCK XMMHYECKON
uHpOpMallMM B DPA3IUYHBIX HCTOYHMKAX (HaydHas M y4yeOHO-
HayyHas JMTepaTypa, CpeAcTBa MacCOBOH HHQpOpMAIUH, CETh




WNHTepHeT U Apyrue), KpUTUUECKH aHAIM3UPOBATh XUMHUUYECKYIO
uHpopmaro, TmepepabaTbiBaTh €€ W
COOTBETCTBUH C TIOCTABJICHHON y4eOHOM 3a1a4eii;

HCIIOJIB30BaThb B

- BJAJETh CUCTEMOW 3HAHU O METOJAX HAYYHOTO MO3HAHMS
SIBJIEHUW TIPUPOJBI, UCIIOJb3YEMBIX B €CTECTBEHHBIX HAayKax H
YMEHUSIMH NPUMEHATh 3T 3HAHUS MPHU IKCIIEPUMEHTAIBHOM
HCCIENOBAHUNA BEIIECTB M IS OOBACHEHHS XUMHUYECKHUX
npupozae
JIeSITEILHOCTH YEJIOBEKA M B IOBCEIHEBHOM JKU3HH;

HBHCHHﬁ, UMCIOIIUX  MCCTO B HpaKTI/I‘leCKOﬁ

OK 04. DddexTuBHO
B3aUMO/ICHICTBOBATh U
pabortatsb B
KOJUICKTHUBE U
KOMaH/JIe

- TOTOBHOCTh K CAaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPE/ICIICHUIO;

-OBJIQJICHUE HaBBbIKAMH y4eOHO-HCCIIeIOBATEIILCKOMH,
MPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;

OBiagenue
AeMCTBUAMMU:
0) coBMeCTHasi 1eATeJIbHOCTD!

- NOHMMATh W HCIIOJB30BaTh IMPEUMYIIECTBA KOMAHIHOU U
WHAUBUAYAIbHON paboTHI;

1Eau

YuuBEpCaJdbHBIMHA KOMMYHUKATUBHBIMHA

- IIpUHHUMATh COBMECTHOM ACATCIIbHOCTH,

OpraHM30BBIBATH W KOOPJAMHHUPOBATh JACUCTBUS IO €€
JOCTH>KEHHMIO: COCTABJIATh IUIAH JCHCTBUM, pacHpeaciarh
pOJIM C Y4ETOM MHEHHUH yYaCTHHKOB OOCYKIaTh Pe3yJbTaThl
COBMECTHOM paboThI;

- KOOpPAMHUPOBAaTb M BBINOJHATH padOTy B YCIOBHUAX
peanbHOro, BUPTYaJIbHOT'O u KOMOWHUPOBAaHHOTO
B3aUMOJICUCTBUS;

- OCYIIECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEACHHUE B
pa3sIMYHBIX  CUTyalUsX, MPOSABIATb  TBOPYECTBO U

BOOOpakeHne, ObITh MHUITUATUBHBIM

- YMETh IUIAHUPOBATh U BBIIOJIHATh XUMUYECKUA SKCIIEPUMEHT
(mpeBpailleHusT OpPraHMYECKUX BEIIECTB NPU HarpeBaHUH,
[IOJIyU€HUE JTUJIEHA M M3YyYEHHE €ro CBOWCTB, KAYECTBEHHbIE
YKCYCHYIO
JIeHaTypanusi OCIKOB TIpH HAarpeBaHWH, I[BETHBIC pEaKIUU

peaKkuuy Ha albJerujabl, Kpaxmarl, KHCIIOTY;
OCJIKOB; TPOBOJUTH PEAKIMM HMOHHOTO OOMEHa, OIpPEACNAThH
Cpelly BOJHBIX pacTBOPOB, KaueCTBEHHBIC PEaKIMU Ha Cylbdart-,
KapOoOHAT- U XJIOPUI-aHHOHBI, HA KAaTHOH aMMOHHS, pellaTh
SKCIIEPUMEHTAJIbHBIE  3aJa4d [0 TeMaMm

"Hemeramnbl") B  COOTBETCTBMM C  IPaBUIAMHU

"Meramsl"  u
TEeXHUKU
0e30macHOCTH IIpU OOpallleHUu! C BEIIECTBAMU U Ja0OPATOPHBIM
000pyI0BaHUEM; XUMHUYECKOTO

AKCIIEPUMEHTa B (opMe 3allUCU YpPaBHEHHH COOTBETCTBYIOIIMX

NpEaACTaBIATE  PC3YJIbTAThI

peakuuii U (HOpMyIHpOBATH
pe3yIbTATOB;

BBIBOJAbI Ha OCHOBEC DOTHUX
-YMCTb CaMOCTOATCIIbHO IJIaHUPOBATb n IIpOBOAUTDH

XUMHUYECKUM OKCIICPUMCHT (HOHy‘{CHI/IC U HU3Yy4YCHUC CBOICTB

HCOPTaHUYCCKUX U OPraHUYCCKHUX BCIICCTB, KAYCCTBCHHBLIC
pcaknuu YriieBoA0OPOaAOB Ppa3JINIHbIX KJ1aCCOB n
KHCJIIOPOACOACpKAIINX OpPraHu4€CKUux BCIIICCTB, peuicHuc
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OsBJianenue
JelCTBUSIMU:

I') NPHHATHE ce0s M IPYTHX JIKO/Ieid:

YHHBepCaJbHBIMU

peryJisiTUBHbIMH

- IPUHUMATbh MOTHUBBI M apPryMEHThl IPYIMX JIOAEH IIpU

AHAJIN3C PE3YJIbTATOB ACATCIBHOCTHU,

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

- pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C TO3UIMH JPYTroro

YCJIO0BCKa,

AKCIIEPUMEHTAJIBHBIX 33/a4 M0 PACIO3HABAHUIO HEOPTaHUYECKIX
Y OPraHMYECKUX BEIIECTB) C COONIIOICHUEM MTPaBUII 0€30IaCHOTO
oOpallleHusi ¢ BellecTBaMH U J1aOOPAaTOPHBIM 000PYAOBAHUEM,
dbopMynmupoBaTh IENH  UCCICIOBAHHS, NPEIOCTABIATH B
pa3auaHO# (hopMe pe3yabTaThl SKCIIEPUMEHTA, aHATHU3UPOBATh U
OIICHUBATH UX JOCTOBEPHOCT;

OK 07.
ConencTBoBaTh
COXPaHEHHUIO
OKpY>Karollen Cpeibl,
pecypcocOepereHuIo,
IPUMEHSTH 3HaHUA 00
U3MEHEHHUHU KJIMMaTa,
MPUHIIUIIBI
OepexIIMBOrO
IPOM3BOJICTBA,

3¢ PeKTUBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYaITUSIX

B 001acTH 3K0J10r14eCKOro BOCIIMTAHUA:

- C(I)OpMI/IpOBaHHOCTB 9KOJIOTHYECKOU KYJIbTYpPbl, HIOHUMAHUC

BIUAHHUA

COIIMAJIbHO-3KOHOMMNYCCKHUX

IIpoIecCCcoB Ha

COCTOSIHHUE TPUPOJHOW M COLMAJIBHOM Cpelbl, OCO3HAHHE

rJ100aTBHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;

- IUITAHUPOBAHME U OCYILECTBIICHUE ACUCTBUN B OKPYKAIOIIEH

cpelne Ha OCHOBE 3HAHUA LEJIed YCTOMYMBOIO pa3BUTHUSA

YCJIOBCUYCCTBA,

AKTHUBHOC HCIIPUATHC

OKpYXKarolleu cpere;

JICNCTBUIA,

IIPUHOCAIIUX BpEa

- YMCHHC IIPOTHO3HUPOBATH HC6HaFOHpI/I${THLIe OKOJOTHUYCCKHUC

IIOCJIE/ICTBHS MPEIIIPUHUMAEMBIX JIEUCTBUM, NMPEIOTBPALLATh

HX;

- pacuidpeHue  OIbITa

HAITpaBJICHHOCTH,

JACATCIIBHOCTH JKOJIOTHYCCKON

- OBJIaACHHEC HaBBIKaMU y‘-Ie6HO-HCCHGHOBaTeHLCKOﬁ, HpOCKTHOﬁ n

COITMATLHOM AeSITEIIFHOCTH;

- copMUPOBATH MPEACTABICHUS: O XUMUYECKON COCTABIISAIONIEH
€CTECTBEHHOHAYYHON KapTHUHBI MUpPA, POJIM XUMHUHU B MO3HAHUU
SBIIGHUN TPHUPOJBI, B ()OPMUPOBAHUM MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €¢ (DYHKIMOHAIBLHOW TPaMOTHOCTH, HEOOXOIUMOU
JUIST  PEIICHHUs] TMPAKTHYECKUX  3a7a4 M DKOJIOTHYECKH
000CHOBAHHOT'O OTHOUIEHUS K CBOEMY 3/I0POBBIO M MPUPOTHOM
cpene;

- yMeThb CcOOJIOAaTh IMpaBHJIa 3KOJIOTUYECKH IIeTIECO00pa3ZHOTO
MOBECHUA B OBITY W TPYIOBOM MJESATENIBHOCTH B IENIX
COXpPAaHEHHUsI CBOETO 3J0pOBbS M OKpYKaroleHd MpUpOIHOU
Cpenbl; YUYWTBIBaTh OMNACHOCTb BO3ACHCTBUS Ha JKHUBBIC
OpraHW3Mbl  OINpPEJECICHHBIX  BEIIECTB, TMOHHMMAs  CMBICI
MOoKa3aTelis NpeesIbHON TOMYCTUMON KOHLIEHTPALINY;

- yMETh MPOTHO3UPOBATh, AHAIU3HPOBATH M OICHUBATH C
MO3UIIMKA KOJIOTUUECKOW O€30T1aCHOCTH TOCJIE/CTBUS OBITOBOM
W TPOU3BOJCTBEHHOW JIEATEIHHOCTH 4YEJIOBEKAa, CBA3AHHOW C
nepepaboTKOM BEIeCcTB; UCTIOIB30BATh MOYUYEHHBIC 3HAHUS IS
NPUHIATHS TPAMOTHBIX peIIeHHH NpodlieM B  CHTYaIusX,
CBSI3aHHBIX C XUMHUEH;

- yMETh OCO3HaBaTb OMNAaCHOCTb BO3JECUCTBHUS Ha JKHUBBIC
OpraHW3Mbl  OMNPEJCICHHBIX  BEIIECTB, TMOHHUMAs  CMBICI
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IIOKa3aTciiia npe/:[em)Hoﬁ HOHYCTHMOﬁ KOHOCHTpaluu, H
IIOACHATD Ha ImpuMepax CII0COOBI YMCHBIICHUSA U
nNpeaoTBpallCeHUs HX BpPEIHOIO BO3,Z[€I>'ICTBH${ Ha OpraHusm
YCJIO0BCKaA.

K 3.1

B yvactu TpyoBoro BocutaHus:

-TOTOBHOCTh K aKTUBHOM JI€ATEIbHOCTH TEXHOJIOTHYECKON 1
COIMATILHOM HAIIPABJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH ,
IUTAHUPOBATh U CAMOCTOSITENIHO BBIIIOJIHATH TaKyIO
JESITEIbHOCTD;

-MHTEpEC K pa3Nu4HbIM cepaM mpodhecCuoHaTbLHOM
JESTEIbHOCTH, OBJIaJICHUE YHUBEPCATbHBIMU YU€OHBIMU
MO3HABATEJIbHBIMU JICHCTBUSIMH: BHOCUTH KOPPEKTUBBI B
JeSATeTbHOCTD, OLICHUBATh PUCKHU TIOCIIEICTBUN NESTEIbHOCTH,

-[IOJITOTaBJIMBaTh pabodee Mecto, O0OOpYHOBaHHE, ChIPhE,
HCXOJHBIC MATCpUalibl B COOTBCTCTBUU C HHCTPYKLOUSAMU H
periiaMeHTaMHu.

[IK 4.1

B gactu Tpy10BOrO BOCIIUTAHUS:

-TOTOBHOCTH K aKTHBHOM JIESITEILHOCTH TEXHOJIOTHYECKON U
COIMAIbHOM HAINPaBIEHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATH |,
IJIAHUPOBATH U CAMOCTOSITENIEHO BBINOJHATH TAKYIO
JeITelIbHOCTD;

-MHTEPEC K pa3NUYHbIM cepaM mpodhecCuoHaTbHOMI
JeSITEIbHOCTH, OBJIaJIEHUE YHUBEPCATbHBIMU YU€OHBIMU
ITIO3HABATCJIIBHBIMHA I[Cf/iCTBPISIMI/IZ

-CaMOCTOSITEIILHO (POPMYITUPOBATH U aKTyaTU3HUPOBATH
npo0JeMy, pacCMaTpUBaTh € BCECTOPOHHE;

-BHOCUTb KOPPEKTHUBBI B IEATEIBHOCTD, OLICHUBATD
COOTBETCTBHUE PE3YIBTATOB LENAM, OLIEHUBATh PUCKHU
MMOCJIEICTBUH.

-MOJIFOTABIMBaThL pabodyee MecTo, O0OOpyIOBaHHUE, ChIPhHE,
UCXOJIHbIC MaTepHajbl B COOTBETCTBUU C HMHCTPYKIUSIMH U
periiaMeHTaMHu.
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2. CTpyKTYypa H cojepkaHue 001eo0pa3oBaTeJbHOM AUCHUILTHHBI « XUMUS»

2.1. O0beM TUMCHHUIUVIMHBI U BUABI Y4eOHO# padoThl

Buna yueOHoii padoThl O0bem B yacax
O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 144
TEOpeTUIeCcKoe o0ydeHne 50
nabopaTopHbIe /MPaKTHUCCKHE 3aHATUS 84
CamocrositenpHas pabora 4
IIpomeskyTouHas arTecTauus (IK3aMeH) 6
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2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

HaumenoBanue Copaepxxanue ydyeOHOro MmaTreprasa (0CHOBHOe U NPodecCHOHAIBbHO-0PHEHTHPOBAHHOE), O6bem | Dopmupyemble
pa3aesioB U TeM JIa0opaTOpHbIE U NPAKTHYECKHEe 3aHATHS, IPUKJIAAHON MOAYJIb YacoB | KOMIIETEHUMH
1 2 3 4
OcHoOBHOe co/lep:KaHue
Pasznes 1. OcHOBBI cTPOEHNS BelleCTBA
Tema 1.1. OcHoOBHOE coep:KaHue OK 01
Crpoenue Teopernueckoe odyuenune
aTOMOB CoBpeMeHHas MOJIENIb CTPOCHHUS aToMa. DJIeKTPOHHAs: KoH(urypanus aroma. Knaccupukarus XuMHIecKux
XUMHUICCKHUX 3JIEMEHTOB (S-, P-, d-311eMeHThI). BasieHTHBIC AJIeKTPOHBI. BalleHTHOCTh. DJNEKTPOHHAS PUPOA XUMHUYESCKOI
SJICMCHTOB 1 CBSA3M. DJIEKTPOOTpULIaTeIbHOCTh. KoBanieHTHast CBsI3b, €€ pa3HOBUAHOCTH U MEXaHU3Mbl 00pa30BaHuUs 9
npupoja (0OMEHHBIN M TOHOPHO-aKLENTOpHBIN). MoHHas cBsa3b. MeTtannuueckas cBsi3b. BomnopoaHas cBsi3b.
XUMHUYECKON MeKMONEKyIJIIpHbIE B3aUMOIEUCTBUS.
CBA3H N30TONBI, OCHOBHOE U BO30YXKAEHHOE COCTOSIHUE aTOMa, THOpUAU3aLs aTOMHBIX OpOUTAIEH.
IIpakTH4yeckue 3aHATUSA
Pemienue npakTHUeCKUX 3aaHUI HAa COCTaBJIEHUE ANEKTPOHHO-Tpadudeckux Gpopmyn snementos 1-4
MIEPUOJIOB.
Pemenue 3a1annii Ha UCIIONB30BAHUE XUMHUUYECKON CUMBOJIMKY U HA3BAaHUW COSAMHEHUN 110 HOMEHKIIATYPE )
MEXIYHAPOJAHOTO COX3a TEOPETUYECKON U IPUKJIAJHON XUMUHU U TPUBUAIBHBIX HA3BaHUH I COCTaBICHUS
XUMHYECKHX (OPMYJT ABYXaTOMHBIX COETMHEHUN (OKCUIOB, CYyIb(UI0B, THAPUIOB U T.I1.) U IPYTHX
HEOPraHWYECKUX COCAMHEHUHN OTIEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOE coaep:xaHue OK 01
Ilepronnyeckuii | Teopernyeckoe o0yueHHe OK 02
3aKOH ¥ Tabnuia IIpakTHYeckue 3aHATHSA
J.N. Menneneesa Ilepuoanueckas cucrema xuMmuueckux anemMeHToB .M. MenaeneeBa. @usnueckuit cMbica [leproanueckoro
3akoHa JI.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMH
MIPOCTHIX M CJIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM XUMHYECKOT0 3JIeMeHTa B [lepnoandeckoit 5

cucreMe. MupoBo33peHdeckoe U HayuHoe 3HadeHue [lepuonnueckoro 3akona /I.11. Menneneesa. [Iporaosst
J .. MenpaeneeBa. OTKpbITHE HOBBIX XMMHUECKUX 3JIEMEHTOB.
Pemenne npakTuko-OpuEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUI HAa XapaKTEPU3aLUI0 XUMHUUECKHUX
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35IeMeHTOB «MeTammnieckre / HeMeTaJUIMYeCKHe CBOMCTBA, AIEKTPOOTPULIATEIHHOCTh U CPOJICTBO K
JIEKTPOHY XUMHUUYECKUX JIEMEHTOB B COOTBETCTBUE C UX 3JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B
IIEPUOIUYECKON CUCTEME XUMUYECKUX IeMeHTOB [[.11. Menneneesay.

Pasznes 2. XuMu4ecKkue peakumu

Tema 2.1. Tumesr
XUMHYECKUX
peakuuii

OcHoBHoOe coJepkaHue

TeopeaneCKoe oﬁyqe}me

Knaccugukarus 1 TUIBI XUMHUYECKUX PEAKLUI C yyaCTHEM HeopraHuyeckux BemiecTB. KonuuecTBeHHbIe
OTHOLIEHUS B XUMHH. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMHUH U PacUeThl 10 YPABHEHUSIM XUMHUECKHUX
peaxkuuii. Monb Kak €IMHULIAa KOJIMYECTBA BellecTBa. MossipHas Macca. 3aKOHbI COXpaHEHMSI MAcChl U
sHepruu. 3akoH ABorazipo. Mosnspublii 00beM razoB. OTHOCUTENbHAS IUIOTHOCTh I'a30B.

Peakuuu koMIiekcooOpa3oBaHus ¢ y4aCTHEM HEOPraHMYECKUX BEIIECTB (Ha MpUMeEpPE I'MIPOKCOKOMILIEKCOB
IIUHKA U QJIFOMUHUS).

IlpakTH4yeckue 3aHATUSA

CocraBieHue ypaBHEHUH peakiiil CoeTUHEeHNs], pa3I0KeHUs, 3aMelLLeHNs, OOMeHa. Y paBHEHUs peaKkLnui
TOpPEHHUsl, HOHHOTO OOMEHa, OKHUCIIEHUA-BOCCTAHOBJICHUSI.

Pacder KOIMYECTBEHHBIX XapaKTEPUCTUK UCXOHBIX BEIIECTB U NIPOAYKTOB peakiuu. Pacuer
KOJINYECTBEHHBIX XapaKTEPUCTHK MPOIYKTA PEAKIIUN COSTMHEHHS, €CIIN OJHO U3 BEUIECTB JaHO B U30BITKE
W/WIH COAEPKUT MpuMecH. PacueTr MaccoBoi MM 00bEMHOM 10JIM BbIX0/1a IPOAYKTA PEAKIIUN COEAMHEHUS
OT TEOPETUYECKH BO3MOXKHOT0. PacyeT 00beMHBIX OTHOIIEHUH Ta30B. Pacuer Macchbl (00beM, KOJIMYECTBO
BElIEeCTBA) MPOAYKTA PEaKuy, €CJIU OJJHO U3 BEILECTB JIaHO B BHUJIE PACTBOPA C ONpeAEICHHOW MacCOBOM
JI0JIel paCTBOPEHHOTO BEILIECTBA.

YpaBHEHHUSs OKUCIIEHHSI-BOCCTAaHOBIICHUS. CTeneHb okuciaeHuss. OKUCIUTENb U BOCCTAHOBUTENb.
OKHMCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMH B IPUPOJIE, TPOU3BOJACTBEHHBIX MPOIECCaxX U
KU3HEACSITEIIBHOCTH OpraHu3MoB. OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIN OoTeHIHA cpenbl. CocTaBieHUEe U
YpaBHUBAHHME OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOJAOM AJIEKTPOHHOTO OanaHca. TunmudHbie
HEOpPraHMYECKHEe OKUCIIUTENIN U BOCCTAHOBUTENU. DJIEKTPOIN3 PaCTBOPOB U PACILIABOB COJIEH.

OK 01

Tema 2.2.
DNEKTPOIUTHYECKA
s JUCCOLIHALINSA U
MOHHEII 00MeH

OcHoBHOe coaepkaHue

Teoperuyeckoe o0yueHue

Teopus snexkTponUTHUECKON auccoruanuu. Peakmuu moHHOro oOmeHa. CocTaBieHHWE peaklMid MOHHOTO
oOMeHa IMyTeM COCTaBJIEHUS MX MOJHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUH.

OK 01
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['maponus coneii. 3HaueHUe TUAPOIM3a B OMOJIOrMYECKHX OOMEHHBIX Iporeccax. [[pumenenue ruaposnmsa B
IIPOMBILUIEHHOCTH.

JlaGopaTopHble 3aHATHSA

JlabopaTtopHas pabota «Peakiuu ruposnsa.
HccrnenoBanue cpeapl pacCTBOPOB COJICH, 00pa30BaHHBIX CHIBLHBIMH U CIA0BIMU MIPOTOJIUTAMU, U UX PEaAKIIHA
C pacTBOpaMHu IIeN04X U KapOoHaTa HaTpusi. CocTaBlieHHE PEaKIUiA THIPOIIN3a COJIEH.

Pasznea 3.

CTpoe}me H CBOMCTBA HECOPraHNnYEeCKUX BECIIECTB

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa
CTpOCHHUE
HEOPTaHUYECKUX
BCIIICCTB

OcHOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

[Tpeamer Heopranmyeckoii XuMuH. B3anMocBs3p Heoprannyecknx BemecTs. Knaccudukanus
HeopraHuyeckux BeiecTB. [IpocTsie 1 cnoxkHble BenecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEIIECTB (OKCUBI,
THJIPOKCUIbI, KUCTIOTHI, coi). HoMeHkaTypa 1 Ha3BaHME HEOPraHMUYECKUX BEIIECTB UCXOI U3 UX
XUMHUYECKON (POPMYIIbI UM COCTABICHNE XUMUYECKOH (hOpMYJIIbl UCXO0/1 U3 Ha3BaHMS BEIIECTBA 110
MEXYHApOJIHON WJIN TPUBUAIBHOW HOMEHKIIATYPE.

Me:xmonekyisapHble B3auMmozaecTeus. Kpucramnoruapartel. ArperatHble COCTOSIHUS BELIECTBA.
Kpucrannnueckue u amopdHble BelecTBa. THUIbI KpUCTAIUIMYECKUX PEIIETOK (aTOMHasl, MOJIEKYJIsIpHasi,
MOHHAsI, METAJTINYECKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTATUINYECKOM
pemerku. [IpuanHbI MHOrooOpa3us BELIECTB.

CoBpeMeHHbIE TPEACTABIECHUS O CTPOCHUM TBEPAbIX, KHUJIKHX M Tra3o00pa3Hbix BemiecTB. Kuakue
KPUCTAJUIBI.

IIpakTHYecKkue 3aHATHA

Pemenne 3amau Ha pacyeT MaccoBOM J0NM (Macchl) XMMHMYECKOI'O 3JeMEHTa (COeAMHEHHs) B MOJIEKyJe
(cmecn).

Pemenne mnpakTHUeCKMX 3adaHUN 1O KJIAacCU(PHUKAIMK, HOMEHKJIATYype U XHMHYECKUM (opMysaMm
HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIacCOB (HA3bIBaTh M COCTABJIATH (POPMYJIbI XMMHYECKHX BEIECTB,
OTIpeeNATh MPUHAJIEKHOCTD K KJIAcCy).

Hctounuku xummudeckod uHpopmanuu (HayyHas W ydeOHO-HayudHas JUTEpaTypa, CpPeACTBAa MacCOBOM
uHpopmanuu, cetb HMurepHer u apyrue). [louck wuHQOpMaMM 1O HA3BaHUAM, HJAECHTU(UKATOPAM,

CTPYKTYpPHBIM (popmyram.

OK 01
OK 02

Tema 3.2. dusuko-

OcHoBHOe coaepkaHue

OK 01
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XUMHUYECKHE Teopernueckoe o0yuenune OK 02
CBOMCTBa Mertamibl. OOmme Qu3nyeckue W XHMHYECKHEe CcBOWMcTBa MeTauioB. CrocoObl Mony4deHus. 3HaueHUe
HEOPraHWYECKUX  |METAJUIOB U HEMETAJUIOB B MPUPOJIE U KU3HEACATEIBHOCTH YeJIOBEKa U OpraHu3mMoB. Koppo3us MeTamios:
BCIICCTB BUBI KOPPO3UH, CIIOCOOBI 3aLUTH METAIJIOB OT KOPPO3HH.

Hemeramner. O6miue ¢puznyecKkue U XMMUYECKUE CBOMCTBA HEMETAUIOB. TUITMYHBIE CBOMCTBA MeTayioB [Y—

YII rpymn. Knaccudukanms u HOMEHKIATypa COEIMHEHHH HeMeTalsioB. KpyroBopoTel OHMOTE€HHBIX

3JIEMEHTOB B IPUPOJIE.

XYMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIIeCTB (OKCHI0B, THIPOKCUIOB, KHCIIOT,

coJiell 1 Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COCIUHEHUIH,

BBICIIMX OKCHJIOB U TMJPOKCHJIOB.

IIpakTHYeckue 3aHATHSA

CocraBieHre ypaBHEHUN XUMUUYECKUX PEAKLIUNA ¢ yYaCTHEM MPOCTHIX U CIOKHBIX HEOPraHUYECKUX BELIECTB:

OKCHJIOB METaJUIOB, HEMETAUIOB U aM(OTEPHBIX DJIEMEHTOB, HEOPTraHMYECKHUX KHCIOT, OCHOBAHHU W

aM(OTEPHBIX TUAPOKCH]IOB, HEOPTAHMUECKUX COJICH, XapaKTePU3YIOINX UX CBOMCTBA.

Pelenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33JaHUM Ha CBOMCTBA U MOJIyYE€HUE HEOPTraHUYECKHUX

BELLECTB.

JlabopaTropHble 3aHATHUS

JlaGopaTtopHnast pabora «CBOMCTBA METAIUIOB U HEMETAJIOBY.

UccnenoBanne  (QuU3MYECKMX W XMMHMYECKUX  CBOMCTB  METalIOB M  HeMmeTauioB. Pemenue

DKCIEPUMEHTAJIbHBIX 33Ja4 II0 CBOWCTBAM XUMHYECKMM CBOICTBAM METAJUIOB M HEMETAIOB, IIO

PAaCIIO3HABAHUIO U NOJIYYEHHUIO COCIMHEHUM METAIIJIOB U HEMETAILIIOB.
Tema 3.3. OcHoBHOE coaep:xaHue OK 01
ITpoussoacTeo TeopeTuueckoe o0yueHue OK 02
HCOPraHMYCeCKUX  (OQOmire MpeacTaBICHUs O IMPOMBIIUIEHHBIX CIOCO0aX MOJIyuyeHHs] XUMHMYECKMX BEIIEeCTB (Ha Mpumepe
BEIIECTB. IIPOU3BOJICTBA AMMMAKA, CEPHON KHUCIIOTBI).

3Ha4YeHHE U
IpUMEHEHHE B
OBITY 1 Ha
POU3BOJICTBE

UYepHas u uBetHas MeTtamunyprus. lIpakTuueckoe NpUMEHEHHWE BJIEKTPONIM3a IS MOIYYEHMs LIEJIOYHBIX,
IIEJIOYHO3EMENBHBIX METAIIOB U atoMUHUA. CTEKIIO U CHIIMKAaTHAs TPOMBIIIIIEHHOCTD.
[TpoGiiemMa 0TX0/10B ¥ MOOOYHBIX MPOAYKTOB.

IIpakTuyeckue 3aHATHSA

Pemrenne IMPAKTUKO-OPUCHTHPOBAHHBIX SallaHI/Iﬁ 0 pojin HGOpFﬁHH‘—ICCKOﬁ XUMHU B PA3BUTHN MCAWUIUHEI,
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CO3JaHNUHN HOBBIX MaTepI/IaJIOB (B CTpOI/ITeJIBCTBe )41 ,Z[p. OTpaCJ'ISIX HpOMBIH_UIeHHOCTI/I), HOBBIX HCTOYHHUKOB
SHEpPruu (AIbTEPHATUBHBIC MCTOYHUKH DHEPTUHU) B PEIICHUH MPOOJIEM 3KOJOTHYECKOW, YHEPreTHUECKOU H
[IUILIEBON OE30MACHOCTH.

Paszpnea 4. CTtpoeHue 1 CBOMCTBA OPraHUYECKHUX BElECTB
Tema 4.1. OcHoBHOE coep:kaHue OK 01
Knaccuduranus, | Teopermueckoe odyuenne
CTpPOCHHE 1 IIpeamer oprannueckoi XUMHUK. B3anMOCBsI3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.
HOMCHKJIaTypa XVMHYECKOE CTPOECHUE KAK MOPSA0K COEAMHEHNS aTOMOB B MOJIEKYJIE COTJIaCHO UX BaJIEHTHOCTU. OCHOBHbBIE
OpraHHM4CCKHUX IIOJIO)KEHUSI TEOPUU XUMHUYECKOIO CTPOEHUS OpraHuyeckux coeauHeHuid A.M. Bytiepoa. YrimeponHsiii
BCIIECTB CKEJIET OpraHUYeCKON MoJIeKynbl. MOJIEKYIsIpHbIE U CTPYKTYpHbIE (pa3BEpHYTbIE, COKpAalllEHHBIE)
XUMHUYecKHe (GOopMyJibl. 3aBUCUMOCTb CBOICTB BELIECTB OT XMMUYECKOI'O CTPOEHUs MOJeKys. M3omepus u
U30MepHI (CTPYKTYpHasl, reoMeTpruecKas (Luc-TpaHc-uzomepust). KpaTHOCTh XUMUUECKOM CBA3H.
[Tonsatue o ¢yHkunoHanbHOM rpynne. IlpuHnunel Kiaccu(uUKaMK —OPraHUYECKUX COEAMHEHUH.
Me:xyHapoiHas HOMEHKJIATypa ¥ IPUHLUIIBI HOMEHKJIATYPbl OPraHUYECKUX COCIUHEHUM.
IIpakTHYeckue 3aHATHSA
HoMmeHknaTtypa OpraHM4YecKMX COCIMHEHMH OTAENbHBIX KJIacCOB (HACHILIEHHbIC, HEHACBHIIIEHHbIE MU
apoOMaTHYECKHE YIJIEBOAOPOJbl, CHUPTHI, (EHOJBI, albJAETH/Abl, KETOHbI, KapOOHOBBIE KHUCIOTHI W [Ip.)
CocraBieHre MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJI OpraHMYECKHX BEIIECTB OTAENIbHBIX KJIACCOB,
UCTIONIB3Ysl WX Ha3BaHHWS TI0 CHCTEMAaTHYEeCKOW HOMEHKJIaType. PacdeTsl mnpocteimein Gopmyssl
OpraHMYECKON MOJIEKYJIbI, UCXO/S U3 JIEMEHTHOro cocTasa (B %).
Tema 4.2. OcHoBHOE coaep:xaHue OK 01
CpoiicTBa TeopeTnueckoe o6yqenue OK 02
OpraHquCKvHX OU3NKO-XUMHUYECKUE CBOMCTBA OpPraHMYECKHX COEAMHEHMH OTHENIbHBIX KjaccoB  (0COOEHHOCTH
COETMHEHU I

KJIacCCU(UKALMU U HOMEHKJATypbl BHYTPHM Kjacca,; TOMOJIOTMUYECKUH psn W obmas Gopmyia; W30MepHs;
¢du3nueckre CBOMCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI MOTY4YEHU):

— TpenenbHblEe YIIIeBOJMOPOAbl. ['OpeHMe MeTaHa Kak OJUH M3 OCHOBHBIX HCTOYHUKOB TeIla B
MPOMBINIICHHOCTH U ObITy. CBOICTBa MPUPOIHBIX YIIIEBOJAOPOOB, HAXOXKACHUE B MPUPOAE U MPUMEHEHUE
AIIKaHOB;

— HCHPCACIbHBIC U apOMAaTUUYCCKUE YITIE€BOAOPOABI. HOJ’II/IMepI/ISaHI/IH OTUJICHA KaK OCHOBHOC€ HAaITPAaBJICHUC
€ro HCIOJb30BaHMHA. FOpCHI/Ie AllCTUJICHA KaK MCTOYHUK BBICOKOTECMIICPATYPHOI'O0 INNIAMCHHU IJid CBAPKHU H
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PE3KU METaJIOB;

— KHCIIOpPOJCOEpKalle COeAMHEHUs (CIMPTBI U NPOCThle A(QUPBL, (PEHOJNBI, albAECTHUAbl U KETOHBI,
KapOOHOBBIE KHCIOTBI M HUX Mpou3BoiHble). IIpakTuyeckoe NpPUMEHEHHE STUIICHIVIMKOJSA, IJUIEpUHA,
¢denona. [Ipumenenune Qopmanbaeruia, ameTaltbIeruaa, YKCYCHOW KHCIOTBl. MpUla KaK COJHM BBICHIMX
KapOOHOBBIX KUCIIOT. MOIOIINE CBOWCTBA MBLIIA;

— a30TcoJepKalIie COSTUHEHNS (AMUHBI 1 AMUHOKHCIIOTHI, OCJIKH).

Knaccugpukamuss u  0cOOGHHOCTH  OpraHMYecKuX peaknuil. Peakumonnele UeHTphl. Pagukansl
IlepBoHa4aIbHBIC OHATHUSA O TUIIAX U MEXAaHU3MAaX OPraHUYECKUX PEAKLIUN.

I[MpakTuyeckune 3aHATHS

Pemenue nenouex npeBpameHI/Iﬁ Ha '€HETHYCCKYIO CBA3b MCIKAY KiIaCCaMU OPTaHUYCCKUX COG,I[I/IHGHI/Iﬁ C
COCTaBIJICHHMEM Ha3BaHU OPraHu4YCCKUux COCJIMHEHU 110 TpHBHaHLHOﬁ 50048 MC)KHYHaPOHHOﬁ
CHCTEMaTUUeCKOM HOMCHKIJIATYypC. Pemenue PAaCUCTHBIX 3a4a4 110 YPAaBHCHUAM pCaKHI/Iﬁ C ydaCTueM
OpPraHu4YCCKuUX BCHICCTB.

JlabopaTropHble 3aHATHUS

JlabGopaTtopHnas pabota «[lomydueHue 3THiIeHa U U3yYEHUE €TI0 CBONCTBY.

[Tomryuenue 3TUIICHA U3 3TAHOJIA B JTAOOPATOPUU M U3YUCHHE €r0 (PU3MUECKUX M XUMUYECKHX CBOMCTB.
CocrasiieHue peaKHI/Iﬁ MPUCOCANHCHUS U OKUCJICHUA Ha IIPUMEPEC DTUJICHA. Pemenue PaCUYCTHBIX 3aaa4 C
UCTIOJIB30BaHUEM TUIOTHOCTH T'a30B MO BOJIOPOY U BO3IYXY.

Tema 4.3.
Opranunueckue
BELIECTBA B
KU3ZHEJCSATENbHOCT
U 4eJIOBEKa.
[IpousBoacTeo u
pUMEHEHNE
OpraHMYECKHUX
BELIECTB B
IPOMBIIIJIEHHOCTH

OcHoBHOE cogepkaHue

Teopernueckoe o0yuenune

buooprannueckue coeaunenus. [lpumenenue u buonornyeckas posb yriieBoJoB. OKuCIeHHE YIIeBOJOB —
WCTOYHUK SHEPTUU KUBBIX OPraHn3MoB. O0sacTH NpUMeHEeHus: aMUHOKHCIOT. [IpeBpatiieHus: 6eIK0oB MUIIH
B opranusme. buonoruueckue QyHkiuu OenkoB. buomormueckue ¢yHkuuu xupoB. Poib opraHuueckoin
XMMHUU B peIIeHUH NPpo0IieM MUIIEBOH 0€30IacHOCTH.

HykiienHOBbIE KUCIOTHI: cOcTaB U cTpoeHue. Ctpoenue Hykieotu0B. CoctaB HykIeMHOBBIX kucnot (JJHK,
PHK). Posib HyKJIEMHOBBIX KUCIIOT B KH3HEAESITEIbHOCTH OPraHU3MOB.

[Tpon3BOACTBO OpraHMYECKMX BELIECTB: MPOU3BOACTBO METaHOJA, NepepadoTka HedTH. IlommaTunen kak
KPYIMHOTOHH2)KHBI IPOJYKT XHWMHUYECKOro npon3BoAcTBa. IIpumenenne stunena. [IpousBoactso u
IIPUMEHEHNE KaydyKa U PE3UHBI.

CuHTeTMYECKME M HCKYCCTBEHHBIE BOJIOKHA, MX CTpOE€HHME, cBoOMcTBa. [IpakTmdeckoe HCIOJIB30BaHUE

OK 01
OK 02
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BOJIOKOH. CHHTETHUYECKHE TUICHKH: M30JIALUS IS IPOBOJOB, MEMOpPAHBI JIJIsi OTMIPECHEHUS BOJIbI, 3aIIUTHBIC
IUICHKH JUISI aBTOMOOWJICH, IUTACTHIPH, XUPYPTUYECKUE TMOBS3KUA. HOBBIE TEXHOJOTHH JalbHEHIIero
COBEPLICHCTBOBAHMS MOJIMMEPHBIX MAaTEPUAJIOB.

Ponb opranndeckoli XUMHUH B PEIICHUH TPOOIIeM SHEPTeTUIECKON 0€30aCHOCTH, B PA3BUTUU MEAUIIMHEI,
CO3/JaHUU HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPTHUH (JIbTEPHATUBHBIC HCTOYHUKH SHEPTHUH).

HpaKaneCRne 3aHATUSA

Penrenue npakTHKO-OPUEHTUPOBAHHBIX 3aJ]aHUH 110 COCTABJICHHIO XUMHUECKUX PEAKIIUH, OTPAKAIOLIIX
XUMHYECKYIO0 aKTUBHOCTh OPTaHHUYECKUX COSAMHEHUI B PA3IMYHBIX Cpeaax (MIPUPOTIHBIX, OMOIOTUIECKUX,
TEXHOTCHHBIX ).

Paspean S. Kunernyeckue 1 TepMOAMHAMMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA XUMHYECKHUX pPeaKkuui

Tema 5.1. OcHoOBHOE co/iep:KaHue OK 01
Kunernveckne Teopernyeckoe o0yueHune OK 02
3aKOHOMEPHOCTH | Xuymuueckue peakuuu. Kimaccudukanus XUMHUECKHUX peakiuil: mo (a3oBoMy cocTaBy (FOMOTEHHBIE M

HIPOTCKaHUA reTepOreHHbIE), 10 UCIOIB30BAHUIO KaTanu3aTopa (KaTaIuTHUYECKUe U HeKAaTATUTUIECKHE).

XUMHYECKUX CKopocTh peakIiH, €€ 3aBUCUMOCTh OT pAa3IWYHBIX (PAKTOPOB: MPHUPOABI PEArHPYIOIIUX BEIIECTB,

peakuui KOHIEHTPAIlUU PEarupyrolmx BelIecTB, Temmneparypsl (mpaBuwio Bant-T'odda), mimomaan peakunoHHOU

MOBEPXHOCTH, HAIMYMSI KaTajau3aropa. Poib kaTanu3aTtopoB B MPUPOE U IPOMBILIUIEHHOM IPOU3BOJICTBE.
OHeprus akTHBallMM. AKTHBHpPOBaHHBIM Komiulekc. Karamuzatopel u karanu3. Ponb kaTanm3aTtopoB B
MPUPOJIE U MPOMBILIUIEHHOM ITPOU3BOJICTBE.

JlabopaTopHbIe 3aHATHS

W3ydyeHrne 3aBUCHMOCTH CKOPOCTH XUMHYECKOM peaklMM OT KOHIEHTpAallMM pearupyrouux BeUIeCTB U
TEMIIEPATYPHI.

JlaGopatopHasi paboTa Ha BEIOOP:

1. JJTaBopatopnas paborta «OmnpeneneHue 3aBUCHMOCTH CKOPOCTH PEAKLUU OT KOHLIEHTPALMH Pearupyroux
BeniecTBy. MccnenoBanue 3aBUCUMOCTH CKOPOCTH PEAKUUU OT KOHLEHTpanuu. OnpeneseHne KOHCTaHThI
CKOPOCTH peakluu rpa)udeckuM METOA0M.

2. JIaboparopnas pabota «OnpeneneHre 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT TeMrepatypb». MccnenoBanne
3aBHCHUMOCTH CKOPOCTH PEAKIIMH OT TeMIlepaTypbl. Pacuer sHepruu akTUBallMK PeaKIiu.

Pemennie npakTuKO-OpUEHTUPOBAHHBIX 3a/laHUN Ha aHAIU3 (DAaKTOPOB, BIMSIONIMX HAa U3MEHEHHE CKOPOCTU
XUMHYECKON PEaKIHH.
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Tema 5.2.

OcHoBHOe coepkaHue

Tepmoaunamuueck | Teopernueckoe o0y4yeHne OK 01
ue OK 02
3aKOHOMEPHOCTH  |Knaccuukanuss XUMHUYECKUX PEaKIii: Mo TermaoBoMy 3G (dekTy (3K30TepMHUUYECKHEe, SHI0TEPMUIECKHE), TIO
IIPOTEKAHUSA obOparumoctu (oObparumeie u HeoOpaTtumsbie). TernoBeie 3HEKTh XUMHUUYECKUX peakiuid. TepMoxXxuMuyecKkue
XUMHUYECKHUX ypaBHeHHs. OOpaTUMOCTh peakiuii. XMMUYeCKOe paBHOBECHE U €r0 CMEIEHHE MO CHCTBUEM pa3iIMyHbIX
peaKuuii. (dakTOpoB (KOHLIEHTpAIMsI PEareHTOB WM INPOAYKTOB pEaKIUH, IaBlICHHE, TeMIleparypa) Uil CO3JaHUs
PaBHoBecue ONTUMAJIBHBIX YCIOBUN IPOTEKAHUS XUMHUYECKUX ITPOLIECCOB.
XAMHYECKUX [Tonsitue 00 »HTANBNHMK W dHTponuu. DHeprust [ m66ca. 3akon ['ecca u cneacTBus u3 Hero. Posb cMeneHus
peaxuuii paBHOBECHS B TEXHOJIOTHYECKHUX IIPOLECCAX.
Pazpgea 6. JAucnepcHble CHCTEMBI
Tema 6.1. OcHoBHOeE coep:kaHue OK 01
JlucriepcHbie Teopernueckoe o0yuenue OK 02
CUCTEMBI 1 Hucnepcusie cucteMbl. Kosmonaneie cucteMbl. UCTHHHBIE pacTBOPBI. OK 07
haxTopsl HX PactBopenne kak ¢usnko-xumuyeckuii mnpouecc. PactBopsl. CrocoObl IPUTOTOBIEHHSI PAaCTBOPOB.
YCTOHYHMBOCTH PactBopuMocTs. MaccoBasi 10y1s1 paCTBOPEHHOr0 BeecTsa. lIpenenpHo 0mycTHMBbIE KOHLUEHTPALUU U UX

HCIIOJIb30BaHUE B OLIEHKE IKOJIOIMUECKON 0€30M1aCHOCTH.

Knaccudukanus aucnepcHslx cucreM Mo coctaBy. CtpoeHune U (akTopbl YCTOMYMBOCTH JUCHEPCHBIX

cucreM. Pacro3HaBaHMe HCTHHHBIX DPAaCTBOPOB, KOJUIOWJHBIX PAcTBOPOB M TI'PyOOAUCHEPCHBIX CHCTEM.

Crpoenne wmmnemisl. PaccemBaHme cBeTa NpHU TNPOXOXKIECHUM CBETOBOTO IIydKa 4Yepe3 ONTHYECKU

HEOJTHOPOAHYIO cpeny (3¢ dekra Tunmamns).

IIpakTHyeckue 3aHATHSA

Pemenue 3a1a4 Ha IPUTrOTOBIIEHUE PACTBOPOB.

Pemennie mpakTHKO-OPHUEHTHPOBAHHBIX PACUETHBIX 33/JIaHUN Ha JUCIEPCHBIE CHUCTEMBI, HCIOJIb3yeMble B

OBITOBOM W TIPOU3BOACTBEHHOM NEATEIHHOCTH YEJIOBEKAa, C TMO3HIIMK DKOJOTHYECKOW 0e30MacHOCTH

MOCIIEACTBUM U TPaMOTHBIX pelleHUui MpobieM, CBI3aHHBIX C XUMUEH.
Tema 6.2. OcHoBHOE coaepKaHue OK 01
Hccnenoanue JlabopaTtopHnast pabota «/cciaenoBaHue TUCTIEPCHBIX CHCTEM. OK 02
CBOWCTB [IpurotoBneHre M M3y4E€HUE CBOWCTB MAMCIIEPCHBIX CHCTEM pa3HbIX BHJOB: CYCIEH3UH, OSMYJIbCHUH,
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JUCIIEPCHBIX KOJUIOUIHOTO pacTBopa. CpaBHEHHE CBOICTB MCTHMHHBIX M KOJUIOMAHBIX PAaCTBOPOB, BBISIBIEHHE OCHOBHBIX
CUCTEM ISl UX pa3Iuyui MeXay HUMU.
uacHTU(DUKAIIH
Pa3pnen 7. KadecTBeHHbIe peakiii 00HAPYKeHHs HEOPTaHUYEeCKNUX M OPraHMYeCKHX BellecTB
Tema 7.1. OcHoBHOE coep:kaHue OK 01
OO0napyxenne IpakTUYecKue 3aHATHS OK 02
HCOPraHUYCCKUX | KayecTBEHHbIE XUMUYECKUE pPEaKLUU, XapaKTepHbIe sl OOHApYKEHUSI HEOPTaHUUYECKUX BEIIEeCTB (KATHOHOB
KaTHOHOB 1 U aHnoHoB). CocTaBieHHEe ypaBHEHUH peakiuii oOHapyxeHus: KaTHoHOB [-VI rpynn u aHHOHOB, B T.4. B
AHHOHOB MOJICKYJISIPHOM M HOHHOHM (opMax.
Peaknuu oOHapy)XeHUsT HEOPTaHUYECKHUX BEIIECTB B PEAIbHBIX 00BEKTaX OKPYKAIOIIEH CPe/Ibl.
JlaGopaTopHble 3aHATHSA
OOGHapyXeHrue HeOpraHuYeCKuX BemecTB (KatuoHoB [-VI rpynn uin aHHOHOB) C UCTIOIB30BAHUEM
KAaUECTBEHHBIX AHAJTUTUYECKUX PEAKLINM.
JlaGopaTopHas paboTa Ha BEIOOP:
1. JIabopaTtopHasi pabota «AHATUTUYECKHE peaKuu KaTuoHOB [-VI rpymmy.
[TpoBeneHue KaueCTBEHHBIX peaKil, UCIIONb3YEeMbIX Ul OOHApYKEHHsI KATHOHOB | rpymmsl (kauus,
HaTpus, Maruus, ammonus), Il rpynmnsl Ha npumepe 6apus, I1I rpynmnel — cBuHua, [V rpynnsl — antoMuHus,
V rpynnsl — xene3a (II u 1), VI rpynmnel — Hukens. Onucanue HaOI0JaeMbIX SIBICHUN U COCTaBJICHHE
XAMHYECKHUX PEaKIUM.
2. JJabopaTopHas pabota « AHATUTHYECKHE PEAKIIUU AaHUOHOBY.
[TpoBeneHne KaueCTBEHHBIX peaKIUil, HCIONb3yeMbIX I OOHApYKEHHsI aHHOHOB: KapOoHaTa, ¢ocdara,
cynbdara, cynbdua, HUTpaTa, Xjaopuaa u ap. Onucanue HabIOAAEMBIX SBICHUN U COCTABJICHUE
XUMUYECKUX PEAKLIUU.
Tema 7.2. OcHoBHOe coJep:kaHue OK 01
OOGHapyxeHue IpakTHYecKHe 3aHATHS OK 02
OpraHM9eCKuX KadecTBeHHBIE XUMHUECKUE PEAKIIH, XapaKTepHbIE JUIsl OOHAPYKEHUS OTACIBHBIX KJIACCOB OPraHMUECKUX
BEIIECTB COeMHEHU: (PEeHOIIOB, aNbJIETUIOB, KpaxMala, YKCYCHON KUCIIOThI, aMUHOKUCIIOT U Jp.
OTACIBbHBIX Jlenatypanus OeKOB PH HarpeBaHHUM, IIBETHBIE PEAKIIUU OEIKOB.
KJIaCCOB C CocraBieHre Ka4eCTBEHHBIX peaklnii 0OHapYKEeHHs] OPraHUYeCKUX COeTMHEHHUI OTAENbHBIX KJIACCOB.
UCIIOJIb30BAaHUEM

JlabopaTopHble 3aHATHS
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KaueCTBEHHBIX OOHapyXeHHe OpraHMYECKUX COCIMHEHUH OT/AEIbHBIX KIaCCOB.
peakiuit JlaboparopHas paboTa Ha BEIOOD:

1. JIaGopartopHas pabora «KauecTBEeHHbIE pEaKLIUK Ha OTJEJIbHBIE KJIACChl OPraHUYECKUX BELIECTBY.

[TpoBeieHNe KaYECTBEHHBIX PEaKIUii, HCIIOIb3yEeMBIX JUIsl OOHAPY)KEHUSI OPraHMYECKUX BEIIECTB Pa3IHYHBIX

KJIaCCOB: (DEHOJIOB, aJIBJIETHJIOB, KpaxMaiia, yKCYCHOH KUCIIOThI, aMUHOKHCIIOT, OeNTKOB U jap. Onucanue

Ha0JI0/TaeMBIX SIBJICHHUM U COCTABIICHNE XUMUYECKUX PEaKIUil /U CXEM.

2. JlaGoparopHas pabota «KauecTBeHHBII aHATU3 OPraHUYECKUX COCTUHEHUH 10 PYHKIIMOHAIBHBIM

rpyImam».

IIpoBeeHNEe KaYECTBEHHBIX PEAKIINI, HCIIOIb3YEMBIX JUJISl PACIIO3HABAHUSI OPTaHUUYECKUX BEILIECTB

OTJIEbHBIX KJIACCOB MO (PYHKIMOHAJIBHBIM IPYMIaM: Ha IPUMEPE aMUHOKHUCIIOT U KapOOHOBBIX KUCIIOT,

CIHUPTOB U (PEHOJIOB, aJIbIETHI0B U KeTOHOB. OncaHne Ha0III0JaeMbIX SIBJICHUN M COCTABICHNE XUMHUECKUX

pEeaKIUi /WA CXEM.
Pa3znea 8. Xumus B ObITY M IPOM3BOICTBEHHOM 1eSITeJIbHOCTH YeJIoBeKa OK 01
TeMma 8.1. OcHOBHOe coep:KaHue OK 02
Xumus B ObITy 1 |[IpaKTHYECKHE 3AHATHS OK 04
IPOM3BOJICTBEHHOM | Jkostormyeckast 6e30MacHOCTh MOCJICICTBHI OBITOBOM M NMPOM3BOJICTBEHHOM JCATEIBHOCTH YEIOBEKA, OK 07
ACATCIIBHOCTH CBsI3aHHAs ¢ IepepabOTKOM BEIIECTB; MOMCK M aHAJIN3 XUMHYECKOW HH(POpMAIIUU U3 Pa3IMYHBIX HCTOYHUKOB K 3.1
1CJI0BEKa (HayyHast ¥ yueOHO-Hay4YHasl JUTepaTypa, CpeJICTBa MaccoBoil nHpopMmanuu, cetb IHTEpHET U apyTHe).

Keiicsl (¢ yuerom Oynymieil npodeccroHalbHON AeATeNbHOCTH) Ha aHAIN3 HHPOpMAIIUU O

IIPOU3BOJICTBEHHON JESITEILHOCTH YEIOBEKa, CB3aHHOM ¢ MepepaOdOTKOM U MOIYy4eHUEM BEIIECTB, a TAKXKE C

9KOJIOTMYECKOI 0€30I1aCHOCTHIO.

3amuTa keiica: [IpeacraBieHue pe3yabTaToB PEMICHHS KEHCOB (BBICTYIJIEHHE C TIPE3EHTAIIUECH )
Tema 9.1.1. OcHoBHOE coaepKaHue OK 01
OcHoBbl IpakTHyecKne 3aHATHS IIK 3.1
1abopaTopHOM BrIinonHeHne TUITOBBIX pacyeToOB MO TEMATUKE HIKCIIEPUMEHTA (BBIXOJ IPOAYKTA PEAaKIIMH, Macca HABECKH,
[IPaKTUKH B 00bEeM PaCTBOPHUTEIIA).
npodeccHOHANBHBI [ O6paGoTKa JAHHBIX, AHAIN3 M OIEHKA UX JOCTOBEPHOCTH (BBIYMCIICHHE CPEIHET0 3HAUCHHS

X JJabopaTopusix

HKCHEPUMEHTAIBHBIX JaHHBIX, TOTPELIHOCTH).
[TpencraBieHue pe3ynbTaToOB HKCIIEPUMEHTA B pazianuHoi ¢popme (Tabnuua, rpaduk, oT4eT, T0KIa/,
Ipe3eHTaINA).
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Tema 9.1.2.
XUMHUYECKUN
aHanu3 Ipod BOJIBI

OcHoBHOe coepkaHue

Teopernueckoe o0yueHue

Knaccugukaius npo6 Bozpl 10 BUAY U Ha3HAUEHHIO, HCXO/S U3 €€ XMMUYECKOI'0 COCTABA.
OprasonenTuyeckue cBOMCTBA (3amax, po3payHOCTh, [IBETHOCTb, MyTHOCTb) BOJIbl. KMCIIOTHOCTD U
11€J09HOCTb BoAbL. pH cpenbl U MeTo bl ee onpeaeneHus. JKecTKOCTb BO/IbI U METO/IbI €€ OIIPEeNICHUS.
CymHOCTh METOAA TUTPOBAHUS.

Bunbl s)xecTkoCTH BOJBI (BpEMEHHAs U NIOCTOsIHHAS ). JKeCTKOCTh BObI KaK IPUYMHA BbINA/ICHUS OCAIKOB WU
00pa30oBaHMs COJIEOTIONKEHHUHM, UMEIOLIUX MECTO B OBITY U Ha IIPOU3BO/ICTBE.

Cocras cosieil, BbI3bIBAIOLINX KECTKOCTh BOAbI. XUMHUECKHE IPOLECCHI, YCTPAHSIOIINE HKECTKOCTD BOABI.
VYpaBHEHHS] XUMHUYECKUX PEaKLUi, HIUTIOCTPUPYIOIINX ITPOLECCHI, IPOUCXOISAIINE IPU YCTPAHEHUN
KECTKOCTH. Y CTpaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMU U XUMUYECKUMU criocobamu. CriocoOsbl
YCTpaHEHUS MOCTOSSHHOMN YKECTKOCTH.

JlabopaTropHble 3aHATHUS

HccnenoBanne XUMHUYECKOTO COCTaBa MPoO BOJIBI.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JlTabopaTopHas pabota «O4rCTKa BOJBI OT 3arPsI3HCHUIN.

Hcnonp30Banne MeTOI0B (PUIBTPOBAHUS M aICOPOIIMH ISl OTJCIICHHS 3arpA3HEHUI B HCCieyeMon mpooe
BO/Ibl. BBIOOp METO1a OYMCTKYU B 3aBUCUMOCTH OT BHJIa 3arpsa3HeHus. CpaBHeHUE 3EKTUBHOCTH
pa3IMYHBIX METOI0B OYMCTKH BOJIBI B Pa3HBIX YCIOBHAX (B Ja00OpaTopuu, B JOMAIIHUX U TIOJIEBBIX
YCIIOBHSIX).

2. JJaboparopHas pabota «Omnpenenenue pH Boabl 1 ee KHCIOTHOCTI.

Onpenenenne pH cpeapl ¢ MOMOIIBIO YHUBEPCATBHOIO MHAUKaTOpa. Mcrnonb30Banne TUTPOBaHUS 15
ofpeieNieHust KUCIOTHOCTU. Ompenienenue oo1eil KUCIO0THOCTH BOABI, pacyeT CBOOOIHONW KUCIOTHOCTH.
Omnpenenenue oOueil 1 cBOO60HOMN 1Ie10ouHOCTH. COCTaBlIeHUE YpaBHEHUHN peaKIMii, MPOTEKAIOMUX TPU
OTIpeNIeICHUH KHUCIOTHOCTH/ IEIOYHOCTH POO BOJBI. Y CTAHOBJIEHHE CIIOCOOOB UCTIONB30BaHUS
WCCIICIOBAaHHBIX TIPOO BOJIBI B )KU3HEIEATEILHOCTH YeJIOBEKA, HA OCHOBE IOTYYEHHBIX TAHHBIX O COCTaBE.
3. JlabopaTtopHas pabota «OnpeneneHne KeCTKOCTHA BOJBI U CIIOCOOBI €€ YCTpaHEHUS.

Crioco0b! ycTpaHEeHHUs! BCEX BUAOB )KECTKOCTH B 3aBUCHUMOCTHU OT COCTaBa COJIEH *KecTKOCTH. Pemenue
HKCIIEPUMEHTAIBHOM 3a/1auu Ha BBISIBIIEHUE BPEMEHHOM U MOCTOSIHHOM KeCTKOCTH BoJbl. OleHKa
BEPOSITHOCTH YCTPAHEHUS BCEX BHUJIOB KECTKOCTH B JOMAIIIHUX YCIOBHSX.

OK 01
OK 02
OK 07
IIK 3.1
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Tema 9.1.3. OcHoOBHOE coep:kaHue OK 01
XuUMHUYECKUI Teoperuueckoe o0yueHue OK 02
KOHTPOJIb Ka€CTBA|KayecTBEHHbIN XUMUYECKHI1 COCTaB MPOAYKTOB nMUTaHud. Bemiectsa, hanbcudunupyroniie npoyKThl OK 07
IIPOAYKTOB MUTaHUs, U BEIECTBA, 3arpsA3HSAOLIIUE IPOAYKThI MUTaHus. OnpeneneHue 3arps3HaoIMX XUMUIYECKUX IIK4.1
HUTAHUA BELLIECTB B IPOAYKTAX MUTAHUSA, ONIPEAEIIEHUE BELIECTB, HE 3asIBJIEHHBIX B COCTABE NPOAYKTOB ITUTAHUS.

IIpakTHyeckne 3aHATHA

Oprannueckue 1 HEOpraHMYECKUe BEIIECTBA, BXOASAIINE B COCTAB MPOAYKTOB nuTaHus. OnpeneneHue

cocraBa 0JIt0J1 Ha COAEPKAaHUE MAKPO U MUKPOJIEMEHTOB. V3yueHue npeasioKeHHbIX IpernoaaBareaeM Ot

Ha MpPeIMET XMMUYECKOI0 COCTaBa, ONpe/eeHUE A0JIEH OT CyTOYHON HOPMBI MAaKpO U MUKPOIJIEMEHTOB B

YKa3aHHOM OJirofe.

Pelenne npakTHKO-OPUEHTUPOBAHHBIX 331a4 110 KyJIMHAPHON TEMATUKE Pa3IMYHbIX TUIIOB.
Tema 9.1.4. OcHoBHOE co/lep:KaHue OK 01
XuMuuecKui Teoperuueckoe oGydyenue OK 02
aHaus npoo Krnaccudukanus mous 1o BHLy U Ha3HAYCHUIO, HCXOJI U3 XUMUYECKOTro cocTtaBa. MaeHtudukarus mpoob OK 07
ITOYBbI IIOYBBHI 110 €€ XMMUYECKOMY COCTaBY, OIIMCAHUE BO3MOKHOCTEN €€ IPUMEHECHUS. 1IK3.1

TpebGoBaHus K Ka4eCTBY MOYBBI Pa3IMYHOTO HazHaueHus. Onucanre 0cCoOOEHHOCTEH UCTOIb30BaHUS MTOYB B

3aBUCHUMOCTH OT THIIOB, CIOCOOBI YIyUIIEeHHUS KaueCTBA MOYB B 3aBUCUMOCTH OT HA3HAUYCHHUS.

O06nacTi UCTOIB30BaHUS OPraHUYECKUX YIOOPEHUH B 3aBUCMMOCTH OT KaueCTBEHHOTO cocTaBa. OnucaHue

OpPTraHWYECKUX YIOOPEHUM U UX TPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€ Pa3HOBUIHOCTH.
Tema 9.1.5. OcHoBHOE coep:kaHue OK 01
Hccnenosanne TeopeTnueckoe o0yuenue OK 02
00BEKTOB YueOHo-uccne0BaTeIbCKUN MTPOEKT B 00JIACTH UCCIIeIOBaHUs 00BEKTOB Onocdepsl. O630p TeM yueOHO- OK 04
brocheps HICCIIeIOBATENECKUX TIPOEKTOB. AJITOPUTM BBINOTHEHHS TIpoekTa. OnpeaeneHue IpodaeMbl HCCIe0BAHMUS. OK 07

MerTo/1bl TOUCKA, aHATTU3a U 00pa0OTKU MHPOPMALIMH O MPOEKTE B PA3IUYHBIX HCTOUYHUKAX. IIK 3.1

IIpakTHyeckne 3aHATHA

O6ocHOBaHME aKTyaJbHOCTH BBIOpaHHOW TeMbl. BolsiBneHne npobiemsbl uccienoBaHus. BeiOop 0ObEeKTOB U
MeTo0B uccienoBanus. [locraHoBka 1eneil u 3axaq uccnenopanusa. OnpeneneHne NpoayKTa UCCIEI0BaHHUS.
Omnpenenenue TanoB U COCTABIEHUE IIJIaHA UCCIIETOBAHUS.

3ammra npoekra: IlpeacraBieHue pe3yJabTaTOB BBIMOJHEHUS Y4eOHO-MCCIEIOBATENBCKUX IPOEKTOB
(BBICTYIJIEHHE C TIPE3EHTALEH ).
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Tema 9.2.1. OcHoOBHOE coep:kaHue OK 01
OcHoBBI JlabopaTropHble 3aHATHUS lIK 3.1
nabopaTopHOi B
HpaKTHKH B JlaGopatopHas padota «OCHOBBI Ta0OPATOPHON MPAKTUKI.
PO ECCHORAbHI JlaGopaTopHasi mocya U XMMU4YecKre peakTuBbl. OCHOBHBIE 1abopaTopHble onepanuu. JlabopaTtoproe
X NaBOpaTOPHSIX obopynoBanue. TexHuka 6€30MacHOCTH U TIPaBHiIa padOTHI (ITOBEICHNUS) B JIA0OpATOPHUH.
Tema 9.2.2. OcHoBHOe coJep:kaHue OK 01
XUMHYECKUI Teoperndeckoe ody4eHue OK 02
aHaJIn3 Hasnauenue rexauveckoi Boabl. TpeOoBaHUs K TEXHUYECKOU BOJIE 11O TPYIIIIAM MOTPEOJICHUS. OK 07
TEXHUYECKMH BOJIBI | KauecTBO TEXHUIECKOM BOJIBI pa3HbIX BUAOB. XUMUYECKUI aHAIN3 U MPOU3BOACTBEHHBIN KOHTPOJb COCTaBa IIK 3.1

TEXHUUYECKOH BoJbl. CYIIHOCTh METO/[a TUTPOBAHUS.

AHanu3 TEXHUYECKON BOJBI HA KECTKOCTb M JApYyrue Inokasareau. KHCIOTHOCTh M IIEIOYHOCTH BOJBI.

Omnpenenenue o0meld U cBOOOIHON 1IET0YHOCTH (KMUCIOTHOCTH) METO/I0M TUTpoBaHus. pH cpeasl U MeTobI

ee omnpeneneHus. JKecTKOCTh BOJBI U METOIbI €€ ONpeIeTICHUS.

IIpakTUyeckne 3aHATHA

CniocoObl BhIpaKEHUS KOHIIEHTPAIIMM PACTBOPOB: MAcCCOBasi JOJSI PaCTBOPEHHOTO BEIIECTBA, MOJISIpHAs U

MOJIsITIbHAS KOHIIEHTpauu. Tutp pactBopa. Pemienne npakTHKO-OPHEHTHPOBAHHBIX TEOPETUUECKUX 3aaHUN

Ha pacyeT KOHIEHTPAlUUW 3arps3HSIONIMX BEIIECTB W WX CpPaBHEHHE C MPENeIbHO JOMYCTUMBIMU

koHueHTpauusamu (ITJ1K).
Tema 9.2.3. OcHoBHOe coaep:kaHue OK 01
XUMHUYECKUI Teopernueckoe o0yueHue OK 02
aHaln3 BO3AyXa [ XuMuueckuii cocTaB aTMOC(EPHOTO BO3yXa, BO3MyXa paboueil 30HBL BpeaHble BelIecTBa M NMPHUMECH B OK 07

BO3JIyX€ JKWIBIX TIOMEIIEHUH, B BO3Ayxe pabouedt 30HBL. HopmaruBbie mokymeHthl. [locnmeactBus IIK 3.1

BOSHGfICTBI/I?[ BBICOKOH KOHILCHTpAUMX YTJICKUCIIOr0 rasa Ha OpraHu3M 4YCJIOBCKaA. MepOHpI/IHTI/ISI 1o
CHMIXXCHUIO YPOBHS 3arpA3HCHHOCTH BO3ayXa HCCJ’IC}IyCMOﬁ KOMHATHI.

IIpakTHyeckne 3aHATHA

I'uruennyeckast OLiEHKa CTETIEHN 3arpsiI3HEHUS BO3AYyXa TOMEILEHUS HA OCHOBE COIIOCTABIICHUS
KOHIIEHTPALUU JTUOKCUJA YIIEPOAa C COOTBETCTBYIOIIMM I'MTMEHNYECKUM HOPMAaTHBOM.

Pemenne npakTuko-OpuEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUI HAa pacyeT KOJIMUECTBA BEILIECTBA,
KOHIIEHTpAaLUil BpeAHbIX MpUMecell B aTMOCc(hepHOM BO3/1yXe U BO3AyX€ MOMEIIECHHUH.
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Tema 9.2.4.
XUMHUYeCKUI
aHaym3 mpood
MaTepHaoB
CTPOUTETBHO-
pecTaBparmOHHOM
IEeATEIbHOCTH U
nu3anHa

OcHoBHOe coaepkaHue

TeopeaneCRoe oﬁyqe}me

KJ'IaCCI/I(bI/IKaI_[I/IH MaT€pualioB, UCIIOJIB3YEMBIX B CTpOI/ITeJ'II)HO-peCTaBpaHHOHHOﬁ ACATCIIBHOCTH I10 COCTaBYy,
HNX HAa3HAYCHHUEC U ITPUMCHCHHUC. XHUMHAYECKHUM aHaIN3 Marc€puaioB CTpOI/ITeJ'IBHO-peCTaBpaHHOHHOfI
JACATCIIbHOCTH 1 ﬂHSaﬁHa.

CamocrositenpHas pabora
XUMHYECKUH COCTaB MUTMEHTOB, KPACUTENEH, BXKYIIIMX CMECei, 0COOEHHOCTH X CBOMCTB U IPUMEHEHUS B

HpO(i)CCCI/IOHaJIbHOI;’I JCATCIIBHOCTH. BeH.IeCTBa, HCIIOJIb3YCMbIC B KAYCCTBE ITMI'MCHTOB U CBA3YHOIIUX
MaTCpHUaJIOB. I/ICTOpI/I‘leCKaﬂ CIIpaBKa. COBpeMeHHLIe MaTCpHrabl.

HpaKaneCRue 3aHATHSA

KauecTBeHHBIN U KOJTMYECTBEHHBINH COCTaB MPOO MaTepUAIOB CTPOUTEIBHO-PECTABPAIIMOHHOMN AESITENbHOCTU
u auzaitHa. Knaccudukanus Kpacok MO YKPBIBUCTOCTH, MPO3PAYHOCTH B 3aBUCUMOCTU OT HCIOJIb3YEMBIX
MIUTMEHTOB U CBA3YIOIIMX BemlecTB. OImpeneneHre cocTaBa KpacOK Ha COJAEpPKAHHE MHUKPO U
MaKpOdJIEMEHTOB. PelieHue MpakTUKO-OPUEHTUPOBAHHBIX 3a/laHUM 1O XHWMHUYECKOMY aHajau3y Mpood
MAaTEepUAJIOB CTPOUTEIBHO-PECTABPALMOHHON JIEATEIIbHOCTH U JU3AiTHA.

JlabopaTopHbIe 3aHATHS

HccnenoBanue MaTepuagoB CTPOUTEIbHO-PECTABPALIMOHHOM I€ATEIBHOCTHU U TU3aliHa.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JTaboparopHas pabota «M3rotoBieHue Kpacok (oJ00p MUTMEHTOB U CBA3BIBAIOIINX BEIIECTB)).
HccnenoBanue NpupoAHbIX MUHEPAJIOB, MIOJIYYEHHE IUTMEHTOB ITyTEM XMMHUECKHUX PEAKIIUH, ONIPENETICHUE
CBA3YIOLMX MaTepranoB. CpaBHEHHE YKPBIBUCTOCTH U MPO3PAYHOCTH MOJIYYEHHBIX KPACOK ITyTEM
HaHECEHUs UX Ha JIUCT OyMaru.

2. JlaGoparopHas padota «ccnenoBanne CBOMCTB BSHKYIIMX BELIECTB HA IPUMEPE TUIICA».

OrnpeneneHne CKOPOCTH CXBAaThIBAHUS IPUPOJHOTO M CTPOUTENBHOTO rurca. @akTopsl, yCKOPSIOIMINE U
3aMCIJIAIOIHNE CXBATBIBAHUEC ITPUPOAHOIO T'IICA. I'mricoBoe TECTO, TEMIIECpAaTypa €ro 3aCTbIBaHUA. CpaBHeHI/Ie
CKOPOCTH CXBATBIBAHUSA MPHUPOAHOTI'O U CTPOUTEIBHOI'O THUIICA, OITPCACIICHHUC (i)aKTOpOB, BIUAKOIINX Ha
CKOPOCTb CXBaThIBaHHS CTPOUTEIBHOTO TUIICA, ONPEAEIEHUE TEMIIEPATY Pl 3aCThIBAHMSI TUIICOBOIO TECTA.

OK 01
OK 02
OK 07
IIK 3.1

Tema 9.2.5.

OcHoBHOe coaep:xaHue

OK 01
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Uccnenosanue Teopernueckoe o0yueHue OK 02
00BLEKTOB Y4eOHO-uCCIe10BaTeIbCKUN TPOCKT B 00JIACTH UCCIIEIOBaHUs 00BEKTOB TexHochepsl. O030p TeM ydeOHO- OK 04
TeXHOC]EpHI HCCJIEIOBATEILCKUX MPOEKTOB. AJITOPUTM BBINOJMHEHUS MpoekTa. OmnpesneneHue npodiaeMbl HCCIeI0BaHUS. 2 OK 07

MerToap! moucka, aHajim3a 1 00paboTKH HH(OPMAIMH O MIPOEKTE B PA3IUYHBIX UCTOUHUKAX. IIK 3.1

IIpakTnyeckue 3aHATHS

O6ocHOBaHNE aKTyallbHOCTH BBIOpaHHOW TeMbl. BrlsiBieHne mpoOieMbl uccienoBanus. BeIOop 00bEKTOB U

MeTo0B uccienoBanus. [locranoBka 1eneit u 3axau uccienoanus. OnpenenaeHne IpoayKTa UCCIETOBAHMS. 2

Omnpeznenenue 3TaroB U COCTaBJICHHUE TUIaHA HCCIIEIOBAHMUS.

3ammrTa npoekrta: IlpencraBieHue pe3ynbTaTOB BBIMOIHEHUSI Y4eOHO-HCCIEAOBATEIbCKUX MPOEKTOB 2

(BBICTYIIJICHHUE C MTPE3EHTAIINEH ).

JlabopaTropHble 3aHATHUS

HccnenoBanue npeyioxkeHHOT0 00bEKTa Ha KUCIIOTHOCTb, IIETI0YHOCTh, XUMHUUECKUN COCTaB (3arpsA3HUTENH,

Makpo- U MHKpodneMeHThl). OOpaboTka pe3ynbTaToB wuccienoBaHus. OIleHKa KadyecTBa HUCCIETyeMOTO 4

00BEKTa UCXO/S U3 PE3YJIbTATOB XUMUYECKOTO aHAIIN3a

2u+4u(n/

IIpoMeskyToUHasi aTTeCTALUSA MO AUCHUILINHE (IK3aMeH) )
Bcero 144

*O0pa3oBaTe/ibHAs OPraHU3alMs BbIOMPaeT OAMH MOAYJIb U3 NPEAJIO0KeHHbIX.
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3. YciaoBus peanu3anuu NporpaMMbl 001e00pa3oBaTe/bHOM I CHUILTHHBI

3.1. TpebGoBanusi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jlnst peanuzany MpOrpaMMbl JUCLMIUIMHBI JTOJDKHBI OBITH MPEAYCMOTPEHBI
CIIEYIOIIME CTIeHaIbHbIC TOMEIICHUS: YIYCOHbIN KaOMHET XUMHUH W/WIH Y4eOHOI
XUMHUYECKOH J1abopaTopuH.

OO6opynoBanue y4eOHOro kKa0uHeTa (HALJISIIHbIE MOCOOUs): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENEH MOJEKYJ, MOJICIH KPUCTALIUYECKUX PEIIETOK,
KOJUIKIIUU TPOCTBIX M CJIOXHBIX BEIIECTB W/WIM KOJJIEKIIMH TOJUMEPOB;
KOJUICKIIMSI TOPHBIX TOPOJI W MUHEpaioB, Tabnuna MeHnaeneeBa, ydeOHbIC
(bunbMbl, TUPPOBBIE 00pPa30BaTEIbHBIE PECYPCHI.

Texnunueckue cpeacrsa oOOy4YeHHsi: KOMIBIOTEp C  YCTPOWCTBAMH
BOCIIPOU3BEJCHUSI 3BYKa, MPUHTEP, MYJIbTUMEAUA-TIPOEKTOP C 3KPAHOM,
MyJIbTUMEIUIHAS TOCKA, YKa3Ka-IIPE3CHTEP IS IPE3CHTALUI.

O6opynoBanue jadopaTopun U pado4ux MecT Jad0OpaTOPUM: MEH3YPKH,
MUTIETKU-KANEIbHUIBI, TEPMOMETPBI, MHKPOCKOM, JyIbl, MPEAMETHbIE U
MOKPOBHBIE CTEKJA, IUIAHIIEThl JUIsl KaleJbHbIX peakiuil, (QuibTpoBajgbHas
OyMmara, MpOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKH, PE3MHOBBIE MPOOKH, (POHAPUKH,
HAa0Op pPEAKTUBOB, CTEKJSHHBIE MAJOYKH, IITATHBBI JUIsI MPOOMPOK; MEpHBIE
LUMJIMHAPBI, BOPOHKU CTEKJISIHHbIE, BOPOHKH JEIHUTENbHbIE HUIuHApudeckue (50-
100 ™), crymku ¢ mecTukoM, ¢aphopoBble YallKd, TUHIETHI, (UIBTPHI
OyMmMakHble, BaTa, MapJjs, YacoBble CTEKJa, 3JEKTPOIUIMTKH, JabOopaTopHbIE
MITaTUBBI, CIUPTOBBIC TOPEJKH, CIHYKH, MPUOOP I TOJYYCHHS Tra3oB (WJH
npoOupKa C ra300TBOJHOM TPYOKOil), AepKaTeiau sl MPOOUPOK, CKISHKH JUIs
XpaHEHUs] PEAKTUBOB, pa3aTOYHbIE JIOTKH; XuMuueckue crakanbl (50, 100 u 200
MJ1); IUMATENW; MUHLETHI; TUTeIbHbIE IIUIIBI;, CEKYHAOMEPHI (TaliMepbl), MEpHBIE
npobupku (Ha 10-20 M) u MepHbie kosObI (25, 50, 100 u 200 mut), BoasiHas OaHst
(W1 TepMOCTaT), CTEKJISTHHBIC MaJOYKH; KOHMYECKUE KOJIObI i TuTpoBanus (50
u 100 wmu); WHAMKATOpHBIE TOJOCKU Uil ompeaenenus pH u cranmapTHas
WHJIMKaTOpHAs IIKaJla; YHUBEPCAIbHBIN MHIUKATOP; uneTku Ha 1, 10, 50 miu (umm
no3atopsl Ha 1, 5 u 10 mut), GropeTku AJi TUTPOBAHUSI, MEAUITUHCKHE IIMPHUIIBI HA
100—-150 mu1, mabopaTopHbIE W/WIK aHATUTHYECKUE BeCchl, pH-MeTphl, CyIIMIbHBIH
mkad, u ap. 1aboparopHoe 000pyI0BaHUE.

3.2. MupopmanuoHHoe odecneyeHne peau3anu NporpaMmmMbl

1. Jlns peanuzanuu mporpamMmbl OMOIHOTEYHBIM (OHII 00pa3oBaTEIHHON
OpraHM3ally JO0JDKEH MMETh MeYaTHbIE W/UIIU AJIEKTPOHHBIE 00pa30BaTEelIbHBIE U
UH(GOPMAIIMOHHBIE  PECypChl, PEKOMEHJOBaHHbIE JJS  HCIOJb30BaHUS B

06pa3OBaTeHI>HOM IIponeccce, HE CTAPLIC ILATH JICT C MOMCHTA U3 JaHUAI.
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2. PexomMeniyemble revyaTHbIe W31aHUS 1o peanuzainuu
0011e00pa3oBaTeIbHON  AUCHUIUIMHBI ~ TIPEJACTAaBICHbl B METOAMYECKHUX
PEKOMEHAIUAX 10 OpraHu3aIii 00yUeHHUS.

Jlureparypa

Jlst oOyuaromuxcst

Labpuensn O. C., Ocmpoymos U. I"./ Xumus miis npodeccuii v criennaibHOCTEN
TEXHUYIECKOTO MPOoduiIst: YIeOHUK IS CTYI. YUIPEKACHUHN cpell. mpod.
obOpazoBanus. — M., 2018.

HNHuTtepHeT-pecypcesl

http://www.pvg.mk.ru (onmummnuana «ITokopu BopoObeBBI TOPEBI»).
http://www.hemi.wallst.ru (O6pa3oBaTenbHBII CAaUT ISl HTKOJLHUKOB « XHMUSD»).
http://www.alhimikov.net (O0pa3oBareibHbIH CANT IS IKOJIBHUKOB).
http://www.chem.msu.su (DnekTpoHHast OMOIHMOTEKA TI0 XUMUH).
http://www.enauki.ru (uHTepHET-U3IaHKE I yuuTeeH « ECTeCTBCHHBIC HAYKHY ).
http://www.1september.ru (meroauueckas rasetra «IlepBoe ceHTAOPS»).
http://www.hvsh.ru (kypHan «XuMHUs B TIKOJIE»).

http://www.hij.ru (>xkypHa «XuMUS U )KUZHBY).

http://www.chemistry-chemists.com (3;ekTpoHHBIN KypHaT « XUMUKH U
XUMUS).
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https://www.google.com/url?q=http://www.pvg.mk.ru&sa=D&source=editors&ust=1679047871291657&usg=AOvVaw0f5CvTVOFxOKwCVXWEeiSn
https://www.google.com/url?q=http://www.hemi.wallst.ru&sa=D&source=editors&ust=1679047871292137&usg=AOvVaw30gHm63wzcg0lgLZ8v5KOT
https://www.google.com/url?q=http://www.alhimikov.net&sa=D&source=editors&ust=1679047871292436&usg=AOvVaw0p88VEHHXNm029cMODXHfl
https://www.google.com/url?q=http://www.chem.msu.su&sa=D&source=editors&ust=1679047871292718&usg=AOvVaw096zE9XBtkrXS3oVaHWQu1
https://www.google.com/url?q=http://www.enauki.ru&sa=D&source=editors&ust=1679047871292979&usg=AOvVaw2iE1R2za-JgHJe1l3EbmWr
https://www.google.com/url?q=http://www.1september.ru&sa=D&source=editors&ust=1679047871293249&usg=AOvVaw1UevkgEYWRQAykj5Lmgq58
https://www.google.com/url?q=http://www.hvsh.ru&sa=D&source=editors&ust=1679047871293505&usg=AOvVaw2GDi98d3KpsaGWrmHW12cG
https://www.google.com/url?q=http://www.hij.ru&sa=D&source=editors&ust=1679047871293763&usg=AOvVaw2NrbYcKYc9RNukhTBWrhbc
https://www.google.com/url?q=http://www.chemistry-chemists.com&sa=D&source=editors&ust=1679047871294023&usg=AOvVaw2A1NN-dEBkJmSwHZR3ZqEg

4. KoHTpPOJIb M OlIEHKA Pe3yJbTATOB 0CBOEHUsI 0011e00pa3oBaTe IbHOM
AUCIHUANIMHBI

KoHTpons ¥ oOlleHKa  pe3yibTaTOB  OOyYE€HUSI  OCYIIECTBISECTCS
npenojaBaresieM B IPOIECCEe MNPOBEACHUS  MPAKTUYECKUX  3aHATHUM U
7a00paTOPHBIX PadOT, TECTUPOBAHMS, a TAKXKE BBIIOJIHEHUS OOYyYarOIIMMUCS
WHJMBUAYAJIbHBIX 3aJlaHUI, MNPOEKTOB, HCcieAoBaHUU. Pe3ynbTaThl 0OydeHUSs
OTIPEEIISIIOT, YTO O0yYaromuecs JOJDKHBI 3HaTh, IOHUMATh U JIEMOHCTPUPOBATH
10 3aBEPIICHUU U3YUYEHUS TUCIUIUINHBI.

Jnst hbopmupoBaHMs, KOHTPOJIS U OLEHKH PE3yJbTaTOB OCBOCHUSI Y4eOHOMU
JVCHUIUIMHBI UCTIOJIB3YETCSl CUCTEMA OLICHOUHBIX MEPONPUSITUHM, TPEACTABIIAIONIAS
coOOl KOMILJIEKC Y4E€OHBIX MEPOIPHUATHM, COTJACOBAHHBIX C pe3yJibTaTaMu
oOyuenus u chopmynupoBanHbix ¢ yderoM @PI'OC COO (mpeameTHbIE
pe3yabTathl o auciuiube) u GI'oC CIIO.

Ne Monyar / Paszea Pe3yabTar 00yueHus OueHo4yHbIe MepONIPUATHS OK
/ Tema
| |OcHoBHOI MOAYJIb
1 (Pa3gea 1. ®opmMyanpoBaTh 6a30BbIe
OcHoBBI MOHATHSA U 32KOHbI XUMHH
CTpPOeHMs
BellecTBa

1.1 |Crpoenue atomoB |CocraBnsate xumuueckue |1. Tect «CtpoeHue atomoB OK 01
XUMHAYECKHX (bopMyITBI COeTMHEHHI B XUMHUYECKUX 3JIEMEHTOB U
DIIEMEHTOB U COOTBETCTBHUH CO CTETEHBIO |[IPUPOAA XUMUUECKOM CBSI3H».
npupoja OKHCIICHHS] XUMUYECKHX 2. 3ajaum Ha COCTaBIICHUE
XUMHUYECKOH AIIEMEHTOB, UCXOMS U3 XUMHUYECKHX (POPMYIT
CBSI3U BAJICHTHOCTH U JIByXaTOMHBIX COEMHEHUMN

AIIEKTPOOTPHULIATEIBLHOCTH  |(OKCHIOB, CYIb(PHUAOB,
TUAPUJIOB U T.I1.).

1.2 |llepumognueckuii | XapakTepu3oBaTh [IpakTuko-opuentupoBanusie |OK 01
3aKOH U TaOJUIa |XMMHUYECKHE 3JIEMEHThI B |[TEOpPETUUYECKUE 3aJjaHusl Ha OK 02
.. MenneneeBa |COOTBETCTBUU C UX XapaKTEepU3aLHI0 XUMUYECKUX

MOJIO)KEHHUEM B 3JIeMEHTOB: «MeTanmuieckue /
NEPUOANYECKON CUCTEME  |HEMETAJNINYECKHE CBOMCTBA,
XMMHUYECKHUX 3JIEMEHTOB ANEKTPOOTPULIATEILHOCTD U
JA.1. Menneneesa CPOJCTBO K JJIEKTPOHY
XUMHUYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C UX
3JEKTPOHHBIM CTPOEHUEM U
MTOJIOKEHUEM B IIEPUOANYECKON
CUCTEME XUMHUYECKHUX
anemenToB .M. Menneneenay.
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
2 |Pa3nmen 2. CocraBastb ypaBHeHusi U [KonTposabnas padora

XuMun4yeckue cXeMbl XUMHYECKHX «CTpoeHue BemecTsa u
peakumuu peakuui XHMHUYeCKHe PeaKkium»

2.1 |Tumst CocTaBisATh peakuu 1. 3amauu Ha cocTaBICHUE OK 01
XUMHUYECKHX COCIMHEHUS, PA3NIO’KEHUS, |ypaBHEHUU peaKIiuii:
peaxuit oOMeHa, 3aMelIeHuUs, — COCMHEHMSI, 3aMEeILECHUS,

OKHCIUTEIBHO-
BOCCTAaHOBUTCIIbHBIC
pCaknuu U p€akumuun
KOMIUIEKCO0Opa3oBaHus (Ha
npumepe
TUIPOKCOKOMILIEKCOB
TIOMHUHHUS M [UHKA) C
y4acTHEM HEOPraHUYECKUX
BCILIECTB

pasnokeHus, oOMeHa U peakuil
C yJacTheM KOMIUTIEKCHBIX
coeMHEHUH (Ha mpuMepe
THIPOKCOKOMITIIEKCOB
QATIOMHUHUS U LIUHKA);

— OKHCIIUTENBHO-
BOCCTaHOBUTEJIbHBIX PEAKIU C
UCIIOJIb30BaHUEM METOMa
3JIEKTPOHHOTO OanaHca;

— C y4acTHEM KOMIUICKCHBIX
coeMHEeHu! (Ha mpuMepe
THIPOKCOKOMITJICKCOB ITMHKA U
QITIOMUHMUS).

2. 3ajaun Ha pacyer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
peaKIuu COSIMHEHMSI; MaCCOBOM
WM 00BEMHOM JIOJIH BBIXO/1a
MPOYKTA PEAKIIUU COCTUHEHHIS
OT TEOPETUYECKH BO3MOXHOTO;
00BEMHBIX OTHOIIICHUH Tra30B;
KOJIMYECTBEHHBIX
XapaKTePUCTUK UCXOTHBIX
BEIIECTB U MPOJYKTOB PEAKIUY;
Macchl (00beM, KOTHYECTBO
BEIIECTBA) MMPOYKTa PEAKIIHH,
€CJIM OJTHO M3 BEIECTB JIAaHO B
BHJIE PACTBOPA C OMPEICICHHON
MAacCOBOM J0JIei paCTBOPEHHOTO
BEIIECTBA.
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Monyas / Paznen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

2.2

DIIEKTPOJIUTHYECK
ast AMCCoIuaIus u
WOHHBIA 0OMEH

CocTaBisTh ypaBHEHUS
XUMHUYECKHUX PEaKINH
HMOHHOT'O OOMEHa C
y4acTUEM HEOPraHUYEeCKUX
BELIECTB

1. 3amaHust Ha cOCTaBJICHUE
MOJICKYJIIPHBIX U HOHHBIX
peaKIuii C y4aCTHEM OKCHJIOB,
KHCJIOT, OCHOBAaHUM U COJIEH,
HMOHHBIX PEaKLUi r'uapoIn3a
COJIEH, YCTAaHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPE/IbI.
2. JlaboparopHas pabota
«Peakuuu ruposnsza.

OK 01

Pasznen 3.
Crtpoenne n
CBOMCTBA
HEOPraHHYeCcKUX
BelleCTB

HccaenoBarb cTpoeHue U
CBONCTBa
HEOPraHWYeCKHUX BellecTB

KonTtpoabnas padora
«CBOMCTBa HEOPraHUYECKHUX
BeLIECTB»

3.1

Knaccudukanus,
HOMEHKJIATypa
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudumnuposats
HEOpraHMYEeCKUe BellecTBa
B COOTBETCTBHUH C UX
CTpPOEHUEM

1. Tect «Homenknarypa u
Ha3BaHUE HEOPTraHUYECKUX
BELIECTB UCXOJIS U3 UX
XUMHUYECKON (OpMYJIbI U
COCTABJICHNE XUMHYECKOU
(hopMyIIBI HCXO/S U3 Ha3BaHUS
BEILECTBA 10 MEXIYHAPOIHOU
WA TPUBUATBHOU
HOMEHKJIAType».

2. 3ajaum Ha pacyeT MaccOBOM
JIOTU (MacChl) XUMHUECKOTO
3JIeMEeHTa (COeAMHEHNUS) B
MOJIEKYJIe (CMecH).

3. lIpakTudeckue 3agaHus 1Mo
KJIacCu(pUKallU1, HOMEHKJIAType
U XUMUYECKUM PopMynam
HEOPraHUYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. IlpakTueckue 3a/lanus Ha
OnpeAeIeHue XUMHYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BUa XUMHUECKOH
CBSI3M U TUIIA KPUCTAJUINYECKOM
PELIETKH.

OK 01

3.2

dusnko-
XUMHUECKHE
CBOMCTBa
HEOPraHUYECKUX

YcranaBiauBaTh
3aBHUCHUMOCTH (PU3UKO-
XHUMHYECKHUX CBOMCTB
HEOPTraHUYECKUX BEIECTB

1. Tect «OcobenHocTH
XAMHYECKHX CBOMCTB OKCHIIOB,
KHCJIOT, OCHOBAaHHH,
aM(pOTEPHBIX THIPOKCHUJIOB H

OK 01
OK 02
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
BEIIECCTB OT CTPOEHUSI aTOMOB U coneii».

MOJIEKYJI, a TaKXKe TUIIa 2. 3aiaHus Ha COCTaBJICHUE

KPUCTAIIMYECKON PELIETKU |ypaBHEHUNH XUMHUECKUX
peakuuii ¢ yyactueM IpOoCThIX U
CJIOKHBIX HEOPTaHUYECKHUX
BELIECTB: OKCHUJIOB METAJIOB,
HEMETAJJIOB U aM(POTEPHBIX
3JIEMEHTOB; HEOPTAaHUYECKUX
KHCJIOT, OCHOBAaHUM 1
amM(OTEepHBIX TUIPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTepPU3YIOIINX UX CBONCTBA
U CIIOCOOBI MOTYYCHHUS.
3. [IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUUECKHE 3aaHusl Ha
CBOMCTBA U ITOJIyYCHHUE
HEOPTaHWYECKUX BEIIECTB.
4. JIJaboparopHas paboTa
«CBoiicTBa METAIJIOB U
HEMETAJLIIOBY.

3.3 |IIpousBoacTBo O6ocHoBeiBaTh 3HaueHue u |[Ipaktuko-opueHtupoBanusie |OK 01
HEOPraHWYECKUX |[IPUMEHEHUE 3a7laHus 10 COCTABJICHUIO OK 02
BEILECTB. HEOPraHWYECKHUX BEIIECTB B |[XMMHYECKUX PEAKIIUI C
3HaueHue u OBITOBOM U Y4aCTHEM HEOPTaHUYECKUX
MpUMEHEHHNE B MIPOU3BOJICTBEHHOM BEILIECTB, UCIIOIB3YEMBIX IS UX
OBITY U Ha NIeATETLHOCTH YeJIOBEKa UX |UIACHTU(DUKAIIUN U
MIPOU3BOJICTBE (HUBUKO-XUMUYECKUMU MIPOMBIIIJIEHHBIX CITOCOO0B

CBOMCTBaMHU MOJIyYEeHHUSI.

4 |Paznen 4. HccnenoBars ctpoenue u  (Kontposabhas padora
Crtpoenne n cBoiicTBa opranudeckux |«CTpoeHue H cBOiCTBa
CBONCTBA BelIeCTB OPraHMYecKUX BelecTB»
OPraHMYecKux
BeLIECTB

4.1 |Knaccudukanus, |Knaccupunuponatsb 1. 3anaHus Ha cocTaBIEHUE OK 01
CTPOEHHUE U OpraHWYEeCKHE BEIIECTBA B |HA3BaHUN OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUH C UX COEMHEHUI IO TPUBUAIILHOU
OpTraHUYECKHUX CTPOCHHEM W MEXKTYHAPOTHON
BEIIECTB CHCTEMaTUYECKOMN

HOMEHKJIAType.

2. 3aga"Hudg Ha COCTABJIEHUE
MOJTHBIX ¥ COKPAILIEHHBIX

CTPYKTYPHBIX (OpMYJI
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Monyas / Paznen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

OpraHUYECKUX BELIECTB
OTJIEJIbHBIX KJIACCOB.

3. 3ajauun Ha onpeeeHue
npocreimen GopmyITbl
OpPraHUYEeCKON MOJIEKYJIbI,
KCXO/Isl U3 DJIIEMEHTHOT'O COCTaBa

(B %).

4.2

CsoiicTBa
OpraHUYEeCKUX
COE€IMHEHUN

YcranaBiauBaTh
3aBUCUMOCTH (hU3HKO-
XHMHYECKHUX CBOMCTB
OpraHUYECKHUX BEIIECTB OT
CTPOEHUS MOJIEKYII

1. 3ajanus Ha cocTaBieHUE
ypaBHEHUN XUMHUYECKUX
peakiuii ¢ yuactuem
OpPraHMYECKUX BEIIECTB Ha
OCHOBaHUU UX COCTaBa U
CTPOCHUS.

2. 3amaHus Ha COCTaBJICHUE
YpaBHCHUU XUMHUYECKUX
peakuui, WIIIOCTPUPYIOIIHUX
XUMHUYECKHE CBOICTBA C y4ETOM
MEXaHU3MOB MPOTEKAHUS
JAHHBIX peaklui u
TeHETUYECKOM CBSI3U
OpPTaHUYECKUX BEIIECTB Pa3HbBIX
KJIaCCOB.

3. PacuetHsble 3a1a4u MO
YpaBHEHUSIM PEaKIUN C
y4acTHEM OPTaHUYECKUX
BELIECTB.

4. JTaboparopHas paboTa
«[Tony4yenue sTHIICHA U
W3Y4YEHUE €r0 CBOMCTBY.

OK 01
OK 02

4.3

Oprannueckue
BEILIECTBA B
KU3HEACITEIBHOC
TH YeJIOBEKa.
ITpousBoACTBO U
MIPUMEHEHNE
OpraHUYECKUX
BEILIECTB B
MPOMBIIUIEHHOCTH

O060CHOBBIBATh 3HAUCHUE U
MPUMEHEHHUE OPTaHUYECKUX
BEIIIECTB B OBITOBOM U
MPOU3BOJACTBEHHOM
JIeATETLHOCTH YeJIOBEKa UX
(UBUKO-XUMUIECKUMU
CBOWMCTBaMH

[IpakTHKO-OpHEHTUPOBAHHBIE
3a/laHus 110 COCTABIICHUIO
XUMHUYECKHUX PEAKIUN C
y4acTHEM OpPraHUYEeCKUX
BEIIECTB, UCIOJIb3YEMBbIX JUISI UX
UIEHTUPUKAUHU B OBITY U
MIPOMBIIIJIEHHOCTH.

OK 01
OK 02
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
5 |Pa3nmen S. HccaenoBars paBHoBecue |KonTpoJsbHasi padora
Kunernyeckue u [H CKOPOCTh XUMHYECKHX |[«CKOPOCTH XMMHUYECKOM
TepMOAMHAMM Y EC |peaKIuii peaknuu U XUuMHU4YecKoe
KHe pPaBHOBecHE)
3aKOHOMEPHOCTH
NPOTEKAHUS
XUMHYECKHX
peakuuit

5.1 |Kunerunueckue HccnenoBath BIUSHUE 1. Jlaboparopnas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHILIEHTpaluu BBIOOD: OK 02
MPOTEKAHUS pearupyromux BemecTB 1 |— «OmnpeneneHue 3aBUCUMOCTH
XUMHYECKHUX TEeMIIEpaTyphbl HA CKOPOCTh [CKOPOCTU PEAKIUU OT
peaxui XUMHUYECKUX peaKIni KOHIIEHTPAIIUU pPearupyrommx

BEIIIECTBY;

— «OrnpenieneHne 3aBUCUMOCTH
CKOPOCTH peakLuu OT
TEeMIIepaTyphI».

2. IlpakTHKO-OpHUEHTUPOBAHHBIC
TEOPETUUECKHE 3a/IaHus Ha
aHayu3 (aKTOpPOB, BIUSIOLIUX
Ha U3MEHEHUE CKOPOCTU
XUMHUYECKON peaKIItu.

5.2 |Tepmomunamuuec |MccnemnoBarh BIUSHUE 1. 3agaun Ha pacuers! TemnoBbix [OK 01
KHe U3MEHEeHMs KOHLIeHTpauu |3 dexToB xuMudeckux peaxuuii |OK 02
3aKOHOMEPHOCTH |BEILIECTB, PEAKIIMK CPEIbl U |U ONPEAEICHUE TUIA PEAKIIUN
MIPOTEKAHUS TeMIIepaTyphl Ha cMelieHue |(To TeroBomy 3D deKTy: sK30-
XUMHUYECKHIX XUMUYECKOTO PABHOBECUS  |M DHAOTEPMHUUYECKHUE).
peakuuil. 2. [IpakTUKO-OpHEHTUPOBAHHbBIE
PaBHoBecue 3a/IaHMs HAa IPUMEHEHHUE
XUMHYECKHUX npunnumna Jle [llatense ms
peaxiui HAXOX/ICHUS HAIIPaBIICHUS

CMEUIEHUsI PaBHOBECHUS
XUMHYECKON peaklny U aHalln3
(hakToOpOB, BIMSIOMINX HA
CMeIlleHnEe XUMHYECKOTO
paBHOBECHS.
3. JlJabopaTtopHnas pabota
«3yueHme BIUSHUS PA3THUHBIX
(hakTOpOB Ha CMeIlIeHUE
XUMHUYECKOTO PAaBHOBECHUSI.

6 |Pa3mex 6. HccaenoBars aucnepcunie | KonrposabsHas padora no reme

JducnepcHbie CHCTEMbI «JlucnepcHbie CUCTEMbI»
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
CHUCTEMbI
6.1 [ducnepcHbie Paznuuate nctuHHBIE 1. 3agaun Ha IPUTOTOBJICHUE OK 01
CHUCTEMBI U pacTBOPBHI, KOJUIOUIHBIE pacTBOPOB. OK 02
bakTopbI UX pacTBOPHI U 2. [IpakTHKO-OpHUEHTUPOBAHHBIE
YCTOHYHBOCTHU rpy0oaucriepcHbIe CUCTEMBI |pacueTHbIC 3aJaHus Ha
Ha OCHOBE XHMHUYECKOTO JUCTIEPCHBIE CUCTEMBI,
JKCIIEPUMEHTA UCTOJIb3yeMble B OBITOBOW U
MIPOU3BOACTBEHHOMN
JESTEIbHOCTH YEJIOBEKA.
6.2 |HUccnenoBanue HccnenoBath pusnko- JlaGoparopnas pabota (Ha OK 01
CBOICTB XHMHYECKHUE CBOMCTBA BBIOOD):
JUCIIEPCHBIX pa3IMyYHbIX BUJOB — IIpuroroBienue pacTBOpoOB;
CUCTEM JUCTIEPCHBIX CUCTEM — HccnenoBanue quCepCHBIX
CUCTEM.
7 |Pa3zmex 7. HccaenoBaTs cBOMCTBA
KayecTBeHHbIEe |OpraHHYecKHX U
peaxkuuu HEOPraHU4YeCKHUX BellecTB
o0HapyKeHHs € MCIIO0JIb30BAHUEM
OPraHN4YecKNX M |KauyeCTBEHHBIX peaKIuii
HEeOpraHu4ecKux
BellecTB
7.1 |O6HapyxeHue Uccnenosarh 1. JJaboparopHnast pabota (Ha OK 01
HEOPraHWYECKUX |KAYECTBEHHBIC PEAKLIUH BBIOOD):
KaTHOHOB U HEOpPraHMYECKUX BEIIECTB |— AHAIUTHYECKHE PEaKuu
aHHOHOB KaTuoHOB [-VI rpymni;
— AHaIUTUYECKUE peaKkluu
AQHUOHOB.
2. IlpakTnyeckue 3a1lanus Ha
COCTABJICHUE YPaBHECHUU
peakuuii oOHapyKEeHUS
KaTUOHOB [-VI rpynm n
AQHUOHOB, B T.4. B MOJIEKYJISIPHON
Y MOHHOH (opmax.
7.2 |OOHapyxeHHe UccnenoBarth 1. JJaboparopnast pabota (Ha OK 01
OpraHUYECKUX KAauECTBEHHBIE PEAKIINH BBIOOD):
BELIECTB OpraHMYECKUX COeAUHEHUN |— KaduecTBeHHbIE peakuuy Ha
OT/IENbHBIX OTJIEbHBIX KJIACCOB OTJIEJIbHBIE KI1ACChI
KJIACCOB C OpPraHMYECKUX BEILECTB;
HCTIOJIb30BAaHUEM — KauecTBeHHbII aHaIN3
KauyeCTBEHHBIX OpPraHMYECKUX COEAUHEHUN IO
peaxuuit (YHKIIMOHATIBHBIM IPYyIIIIaM.
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
2. [IpakTrueckue 3aaHus Ha
COCTaBJICHHE KaueCTBEHHBIX
peakuuii oOHapyKEeHUS
OpPraHMYECKUX COCAUHEHUN.
Il |[IpuknagHoii Moxyb
8 |Pa3mea 8. OuenuBaTh nocJjeacTeusi |3amura keiica (¢ yuyeTom
Xumus B ObITY U (OBITOBOH U Oynyuiei npodgeccuoHaNbHOM
NMPOU3BOJACTBEHH (MPOU3BOACTBEHHOM JIesITeJIbHOCTH)
0ii 1eITeJIbHOCTH |1eATeJIbHOCTH YeJIOBEKA C
YeJI0BeKa MO3MLMH IKOJIOTHYECKOMN
0€e30MacHOCTH
Xumus B ObiTy 1 |OuenuBath nocnenctsus — |Keiic (¢ yuerom Oyaymieit OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U pohecCUOHATLHOM OK 02
U JeATENbHOCTH  |IIPOU3BOIACTBEHHOMN JESITEIIBHOCTH ) OK 04
YeNnoBeKa NESITEIbHOCTH YeloBeka ¢ [Bo3MoskHbIE TeMBbI KECOB: OK 07
MO3UIIMH SKOJIOTHYECKOU 1. Tlorerienue kinmara u
Oe3omacHoCTH BBICBOOOK/ICHHE ra30BBIX
THAPATOB CO JIHA OKEaHa.
2. Bynymue matepuansl ajs
aBHa-, MalIMHO- U
puOOpPOCTPOECHHUS.
3. HoBsle maTepuansl ass
COJTHEYHBIX OaTapeil.
4. JlexapcTBa Ha OCHOBE
pacTUTEIHHBIX MPENapaToB.
9.1 |Pa3gen 9.1. HNuTepnpernpoBarb 3amura y4eOHo-
HccnenoBanue 1 |XUMHYECKHE MPOLECCHl M |HCCJIEI0BATENbCKOI0 MPOEKTA
XHMHUYECKH I siBJIeHUs B Ouocdepe (c yuerom Oynymeit
aHa/u3 00beKTOB npodgeccHOHATbHOM
ouocdepnbi JAesiTeJIbHOCTH)
9.1.1 {OcHOBBI BeimonnsaTe nonuerit mukia - | 1. JlJabopaTtopuas pabora OK 01
nabopaTopHOM AKCIIEPUMEHTAILHOTO «OcHOBBI TabOpaTOPHOMH

IMPAKTHUKHU B
npodecCHOHANIbH
BIX JJA0OPATOPUSIX

UCCIICIOBAHHMS C
COOJTI0ICHUEM TTPABHIT
6e3omacHOro odparieHus ¢
BEILIECTBAMH U
71a00paTOPHBIM
obopynoBaHreM

MIPAKTUKW.
2. Tunossle pacyeTsl MO
TEMAaTUKE SKCIIEPUMEHTA.

3. 3agauu Ha BHIYUCIICHHE
CPEIHETO 3HAYCHHUSI
SKCIEPUMEHTAIIbHBIX JIaHHBIX,
TOTPEITHOCTH.

4. IIpeacraBiieHne pe3yabTaTOB
JKCIEPUMEHTA B Pa3JIMYHON
dbopme (Tabmua, rpaduxk,
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
OTYeT, JOKJIaJI, TPE3CHTALINS ).
9.1.2 | XumMunueckuii Hccnenosath xumuueckuil |1. Tect «CBOMCTBA U COCTaB OK 01
aHaju3 Mpoo BOJIbI |COCTAB IPOO BOIBI BOJIBIY. OK 02
2. 3amanne «XUMHYECKHIT OK 07

COCTaB BOJbI, TUII BOJBI U
CIOCOOBI €€ MPUMEHEHUS (C
UCIIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. [IpakTHKO-OpHUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/IaHus Ha
COCTaB BOJIbI M CIIOCOOBI
BBIPAXCHHS KOHIIEHTPAIUH U
repecyeT KOHIICHTpaIuii (¢
WCTIOJIh30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

4. Jlaboparopnas paboTa Ha
BBIOOD:

— Ouncrtka BObI OT
3arpsA3HEHUN;

— Onpenenenue pH Boabl U ee
KHCJIOTHOCTH;

— Onpezenenne KecTKOCTU
BOJIbI U CIIOCOOBI €€
yCTpaHEHUSI.

39




Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
9.1.3 | XumMuueckuii Uccnenosats xumuueckuii |1. Tect «Oprannueckue u OK 01
KOHTPOJIb COCTaB MPOJYKTOB MUTAHUS |HEOPraHUYECKUE BEIIECTBA, OK 02
KayecTBa BXOJsilKE B cocTaB poaykToB [OK 07
MPOJYKTOB MUTaAHUS.
MUTAHUS 2. IlpakTUKO-OpHUEHTUPOBAHHBIC
3a/1aHM 110 KYJIMHAPHOU
TEMaTHUKe.
3. JlaboparopHas paboTta (Ha
BBIOOD):
— OOHapyxeHue HUTPATOB B
OPOAYKTaX MUTAHUS;
— HccnenoBanue npoayKToB
MUTaHMS HAa HAJTUYUE YTIIEBOJOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HAJIMYKE YTIIEBOJOB
(kpaxma, IJII0K03a, caxapo3a).
9.1.4 | Xumuaeckwuii UccnenoBars xumuueckuit |1. Tect mo teme «Xumuueckuit |[OK 01
aHajau3 npoo COCTaB MPOO MOYBHI COCTaB HEOPTraHUYECKUX U OK 02
MTOYBBI OpPTraHUYECKUX YIOOPEHUIN. OK 07

2. 3amanne «B3auMoCBsI3b
COCTaBa MOYBBI, THUII [TIOYBBI U €€
Ha3HAuCHUS.

3. JJaboparopHas paboTa (Ha
BBIOOD):

— Ob6HapyxeHnue
HEOPraHUYECKHUX ITPpUMeECcE B
1po0ax MOYBHI;

— Omnpenenenne pH BoaHOMI
BBITSKKH TTOYBBI, €€
KHCJIOTHOCTH U IIEJIOYHOCTH.
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Monyas / Paznen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

9.15

HUccnenosanue
00BEKTOB
ouocdepsl

UccnenoBaTs, XUMHYECKUN
cocTaB 00BEKTOB OHMOChepHI
Ha MpUMepe MPOTYKTOB
MUTAHUS, BOJbI U TIOYBBI

Yy4eOHO-ucciae10BaTENbCKNAI
MPOEKT B 00JIaCTH
HcCleq0BaHus 00bEKTOB
ouocdepsl.

Bo3MoKHBIE TEMBI IPOEKTOB:
1. UccnenoBanue cocraBa
MHHEPAIBHON BOJBI U
PEKOMEHIallUHU 110 €€
HCIIOJIb30BaHUIO.

2. UccnenoBanue
pa3pylIaroIIero ACHCTBUS
IIPUPOTHOM BOJIBI HA
CTPOUTEIILHBIC MaTEPHAIIBI.
3. CocraBieHue nIpoeKTa
I[BETHUKA/OTOpoa/cana B
3aBHCHMOCTH OT COCTaBa
MIPOAHATIM3UPOBAHHBIX TIOYB.
4. CocraBieHue
cOaJIaHCUPOBAHHOTO MEHIO Ha
JIeHb (HECII0) B 3aBUCHMOCTH
OT COJEP>)KaHUSI XUMHYCCKHX
MakKkpo ¥ MUKPORJIEMEHTOB B
MIPOYKTaX TTUTAHHMSL.

5. UccaenmoBadue KauecTBa
MUTHEBOI BOJIBI.

6. UccnenoBanue npod
BOJIONTPOBOHOM BOJIBI HA
npeaMeT YCTpaHeHUs
JKECTKOCTH.

7. YcTpaHeHHE )KECTKOCTH BOJIbI
B CEIIbCKOXO03SMCTBCHHOM
JIEeSITEIIbHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Pa3nen 9.2.
HccaenoBanue u
XMMHYECKH
aHAJIN3 00HLEKTOB
TeXHOC(pepsI

HNuTepnperupoBaTth
XMMHYeCKHe MPouecchl U
sIBJIeHUs B TexHoc(epe

YueOHo-nccIe10BATEIBCKH I
MPOEKT (€ ydeToM Oyayuuei
npogdeccuoHaIbLHOM
AesiTeJIbHOCTH)
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema

9.2.1|OcHoBBI BeimonasaTe nonueit mukn - |1. JlJabopaTtopHas pabora OK 01
nabopaTopHOH AKCIEPUMEHTAIHLHOTO «OcHOBBI TabOpaTOPHOMH IIK 3.1
MPAKTUKHU B UCCIJIETOBAHMUS C MPAKTUKN.
npodeccuoHanbH |COOII0ICHIUEM MTPaBUIT 2. TUNoOBbBIE pacyeThI 110
BIX JJaOopaTopusx [0e30macHOro OOpameHus C |TeMaTHKe SKCIIEPUMEHTA.

BEILIECTBAMU U 3. 3agauu Ha BHIYUCIICHHE
1ab0paTOPHBIM CPEIHEro 3HaYeHUs
000opyaOBaHHEM JKCIIEPUMEHTAILHBIX JTAHHBIX,
MOTPELTHOCTH.
4. IIpeacraBiieHUE pe3yIbTaTOB
JKCIIEPUMEHTA B Pa3IMYHOM
dhopme (Tabauna, rpaduk,
OTYET, TOKJIAJ, PE3CHTaIH).

9.2.2 | XuMunueckuii Uccnenosars xumuueckuii |1. 3agaun Ha onpenesieHre OK 01
aHajau3 npoo COCTaB P00 TEXHUYECKOM |METaJIOB, HEOPTraHUYECKUX OK 02
TEXHUYECKOU BO/IbI AHUOHOB M OPraHUYECKUX OK 07
BOJIBI BEIIIECTB B TEXHUYECKOM BOJIC

pa3HOro Ha3HAYCHHS. K 3.1
2. lIpaktuko-opuenruposanusie |I1K 4.1

TEOPETUUCCKHE 3aaHus Ha
COCTaB BOJIBI U CITOCOOBI
BBIPOKCHUS KOHIICHTPALIMH K
nepecyeT KOHIEHTpaIHii (C
HCIOJIb30BAaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

3. 3aganue « XUMUYECKHI
COCTaB TEXHUYECKOM BOJIBI, THII
BOJIbI M CITOCOOBI €€
IpUMEHEHUs» (C
UCTIOJb30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

4. Jlaboparopnas padota (Ha
BBIOOD):

— Onpenenenue XJIOPUI0B
METOJIOM TUTPOBAHHUS B
TEXHUUECKOM BOJIE;

— Onpezenenne KecTKOCTU
TEXHHYECKOH BOJBI METOAOM
TUTPOBAHUS.
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema

9.2.3 | XumMunueckuii Uccnenosats conepxkanue |1. Tect no teme «Xumuueckuii |OK 01
KOHTPOJIb YTJIEKHMCIIOTO Ta3a B BO3AyXe|cocTaB aTMocdepHoro Bo3ayxa |OK 02
KadyecTBa BO3/yXa U BO3/lyXa paboueit 30HbI». OK 07

2. IIpakTUKO-OpHUEHTUPOBAHHbIEC
3a/IaHMs HA XUMUYECKUI aHaIIu3
cocTaBa BO3yXa.

3. JIaboparopHast pabota
«OmnpeneneHue couepxraHus
YIJIEKUCIIOTO Ta3a B BO3/1yXe
MOMEIIEHUS dKCIpecc-
METOIOM.

9.2.4 | XuMu4ecKkui HccnenoBath npoOsI 1. [Ipaktuko-opuentupoBanusie (OK 01
aHaju3 mnpoo MaTEepUAJIOB CTPOUTENIBHO- |3aJaHUSI IO XUMUYECKOMY OK 02
MaTepuasoB pecTaBpaluOHHON aHaJIM3y Ipod MaTepuaaoB OK 07
CTPOUTEIBHO- JeSITEIbHOCTH U U3aiiHa  (cTpoutenbHo-pectaBpanmonHoil 11K 3.1
pecTaBpallOHHOM JIEATEIIbHOCTH U AU3aiHa. K 4.1
JeSATeTbHOCTH 1 2. JIaboparopnas padota (Ha
Jr3aitHa BBIOOD):

— N3roroBnenue kpacok
(mo160p MUTMEHTOB U
CBSI3BIBAIOIIUX BEILIECTB);

— HccnenoBanue CBOMCTB
BSDKYIIUX BEIECTB Ha IPUMEPE
THUIICA.

9.2.5|UccaenoBanue HccnenoBath xuMuueckuii | YueOHO-HCCIIE[0BATEILCKUI OK 01
00BEKTOB cocTaB 00BEKTOB MIPOEKT B 00J1aCTH OK 02
TexXHOCc(hepsl TexHoc(hephl HAa MpUMEpe  (Hccie0BaHus 00BEKTOB OK 04

TEXHUYECKON BOJBI U TEXHOCQEPHI. OK 07
MaTepHaioB CTPOUTENILHO- |B03MOXHBIE TEMBI TPOCKTOB:

pecTaBpaliOHHON 1. Kontposb kauecTBa [IK 3.1
NESTENIbHOCTH U TU3aifHa  [TEXHUYECKOW BOJBI Pa3HbBIX K 4.1

BHJIOB B COOTBETCTBHUU C
Mmeroaukamu 1o I'OCT.

2. Co3nanue 1eKOpaTUBHOM
MTYKAaTypKH.

3. IInrMeHTHI B U3JIETNSIX U3
CTEKJIA.

4. UccnenoBanue
pa3pyuaroniero 1eiCTBUs BOIbBI
Ha CTPOUTENbHBIE MaTEPHUATIBI.
5. Onenka cocTosiHUS BO3/1yXa
paboueli 30HBI CIIEITUATTUCTA
(TexHosora, CTpOUTENS U T.I1., C
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Monyas / Paznen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

ydeToM 00J1acTh
npodeccuoHaTbHON
JeSITeIbBHOCTH) B COOTBETCTBUU
C HOPMaTHBHBIMH
JOKyMEHTaMH.
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