<7
==

Munucmepemso obpaszosanus u Hayku Ilepmckoeo kpas

Tocyodapcmeennoe 6r100xcemnoe npogeccuonanvrHoe obpazoeamenvroe yupedcoenue « Kyneypckuti

yeump obpazosanus No 1y

PABOYAA IIPOI'PAMMA YYEBFHOI' O ITIPE/IMETA
«Xumusa»

PABOYAS ITPOI'PAMMA

yueOHOro nmpeaMera
Xumus

npodeccuu

43.01.09 IIOBAP, KOHIAUTEP

2023

Jonscnocmes | D.1U.0.

Jama




Paspaboman Ilpenodasamens Crxomnuxosa H.H 20.06.2023

Ilpogepun u coenacosan Pykosodumenwv paboueii epynnoi Honosa B.C 21.06.2023
Paccmotpena u onobpena YTBEPX/IAIO
Ha 3aCEaHuU LIUKIIOBOU 3am. gupekropa no YP
METOAUYCCKON KOMHUCCHU M.E.Cracrok
00111e00pa3oBaTeIbHBIX
MPEeIMETOB «28» aBrycra 2023 .
[Ipencenarens
Epemeesa JL.I'.

«21» nrons 2023r

Pabouas nmporpamma y4ebHOro npeameTa «XMMMa» paspaboTaHa Ha
ocHoBe Tpe6oBaHun ®IrOC cpeaHero o6Lero 06pa3oBaHMs,
NpeAbsaBASEMbIX K CTPYKTYpPE, COJEPXKAHMIO M pe3y/ibTaTaM OCBOEHMS
y4ye6Horo npegmeta «XMMKA» U B COOTBETCTBMM C MIPUMEPHOU TPOrPaMMOit
0011e00pa3oBaTebHON yueOHOTO TIpeaMeTa «XMMUA» It TpodhecCHOHATBEHBIX
obpazoBatenbHbIX opranuzamnuit (ITpukas Ne I1-496 ot 10.10.2022 «O
BKJIFOUEHUHU MTPUMEPHBIX OCHOBHBIX 00pa3oBaTesbHbIX porpamm CIIO B peectp
PUMEPHBIX OCHOBHBIX 00pa3zoBatenbHbIX porpamMm CIIO»).

Opranuzanus - paspadoruuk: ['ocymapcTBeHHOE OIOKETHOE 00pa3oBaTElIbHOE
yUpeXKICHHE CpelHero mpodeccuoHansHOTO 00pazoBaHusi «KyHTypCKkuil 1EeHTp
oOpazoBanus Ne 1».

Pa3zpaboTuuk:

CxotaukoBa H.H., npenonasatens xumuu ['BIIOY «KIO Nely»



COJIEP)KAHUE

1. Obmas xapakTepucTiKa padoudeit mporpaMMbl 00111€00pa30BaTEIbHON TUCIUILIMHBI

L0 7 LY 5 00 5
2.CTpyKTypa U coaepkaHue 0011eo0pa3oBaTeIbHON JUCHUIUIMHBL « XUMHUS. .. ... ..... 12
3. YcioBus peau3aldu NporpaMmbl 00111e00pa3oBaTeIbHON JUCIUIIIUHEL. . .......... 21

4. KoHTpOJIb U OIIEHKa Pe3yJIbTaTOB OCBOEHUS 0011e00pa30BaTEeIbHON JUCIIUILIINHBI. 22

5. IlepeueHb TeM I UHAUBUTYATBHBIX TIPOCKTOB. ... tuuettentsearinnneenaneeennneennnnnns 28
6.Y CIIoBUS peau3aiiui YICOHOTO TIPEAMETA. .. .uuuennrseenneeaanneennnneennneeennneennnnns 29
7. MeponpusATHs IO BOCIUTATEIBHOMY KOMITOHEHTY .. .. .uueeeniteenntneennieenneeeennnenns 30



1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN TPOI'PAMMBbI

OBIIEOBPA3OBATEJBHOM JUCIUIIJIAHBI «XUMMUSI»
1.1. MecTO IMCUMIVIMHBI B CTPYKTYPe OCHOBHOM NMPO(eCcCHOHATbHOMI
o0pa3oBaTeJIbHOM MPOIPAMMBI
"O01eo6pazoBaTeNbHas AUCIUILIINHA « XUMUS» SIBISIETCS 00s3aTEIbHON
ob1reo6pazoBarenbHoOro mukia B coorserctBuuu ¢ ®I'OC no npodeccun 43.01.09.
[ToBap, koHOHUTED.
TpynoeMKoCTh TUCIUTUTMHBI «XUMUS Ha YTIyOJIEHHOM YpOoBHE cocTapisieT 189
4acoB, u3 KoTopeix 140 vaca — 6a3oBsIii Moaynb (7 paznenos) u 49 yaca —
NPUKIIATHON MOAYIb (2 pa3jena), BKIOUAOIIUN TPAaKTUKO-OPUEHTUPOBAHHOE
coJiepKaHue, YCUIuBaroliee NpopuIbHYI0 COCTABIISIIONIYIO 0 KOHKPETHOM
npodeccuu Ui CreluaIbHOCTH.
[TpukianHoi MOyNIb BKIIFOYAET JIBa pasaena. Pazaen 8 «Xumus B ObITy U
IPOU3BOJICTBEHHOM JICATEILHOCTH YEJIOBEKA» PeaTM3yeTcs JIJIsl BCeX
npodeccuit/cenuaibHOCTEN Ha MaTepHalie KeCcoB, CBSI3aHHBIX C SKOJIOTUYECKON
0€30MacHOCThIO M OLIEHKOM MOCJIE/ICTBUI OBITOBOM M TPOU3BOICTBEHHON
JEeSITENBHOCTH, TIO OTpacisAM OyayIieil npodeccuoHanbHON AeATeIbHOCTH
00yJaromuxcs.
[Tepuon oOyuenwus: 1,2 cemectp.
1.2. Ileu 1 muIaHMpyeMble pe3yJibTaThl 0CBOCHHUS TUCHUIIINHBI
1.2.1. llenau u 3ama4u JUCLHUIIMHBI
DopMHUPOBAHUE Y CTYICHTOB IIPEJICTABICHHUS O XUMUYECKOW COCTaBIISIOIICH
EcrecTBeHHO - HAy4YHOU KapTHHBI MUpPA KaK OCHOBBI IIPUHATHUS PELICHUH B
KU3HEHHBIX U MPOU3BOJICTBEHHBIX CUTYyAIUsAX, OTBETCTBEHHOIO OBECHUS B
NPUPOJTHOM Cpelie.
3amauu TUCIMUILIMHBL:
1) chopmupoBaTh MOHMMaHNE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX
MPOLIECCOB U SIBJICHUN B OKPYXKAIOLIEH Cpeae, HEeITOCTHOW HAYYHOU KapTUHBI MUDA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTABIATh (POPMYIIbl HEOPTaHUYECKUX U OPTAaHUYECKHUX



BEIIIECTB, YPaBHEHUSI XUMUUYECKUX PEaKIU, OOBSICHATh HX CMBICI,
MHTEPIPETUPOBATH PE3YIbTAThl XUMHUUECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKK MPOBEAEHUS MPOCTEUIINX XUMUYECKUX
HKCIIEPUMEHTATBHBIX UCCIIEIOBAHUMN € COOJIIOJIEHUEM MPaBUiI 0€30MaCHOI0
oOpallieHusl ¢ BEIIECTBAMH U JIaOOPaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUE UCIOIH30BATh HH()OPMAIIHIO XUMUIECKOTO XapaKTepan3
pa3IMYHBIX HICTOYHHUKOB;

5) copmMupoBaTh yMEHHUSI IPOTHO3UPOBATH MMOCIEICTBUS CBOCH ACSITEILHOCTU U
XUMHAYECKUX IPUPOIAHBIX, OBITOBBIX M MMPOU3BOJICTBEHHBIX TPOIIECCOB;

6) copMupOBaTH TOHUMAHUE 3HAYMMOCTH JOCTIKEHUSI XUMHUYECKON HayKU U

TEXHOJIOTUM IJIA pa3BUTHA COHHaHBHOﬁ " IMPOU3BOACTBCHHBIX C(bep.

1.2.2 Tlinanupyemble pe3yJIbTAThI OCBOCHUS 001Ie00pa3oBaTeIbHOM

AUCIMUIIJINHBI



Kox u HanmMeHnoBaHue
(dopmMupyeMbIxX
KOMIIeTe HI[H i

HﬂaﬂnpyeMue pe3yJabTaTbl 0CBOCHUS AUCHHILTHHBI

Oﬁume1

I[MCIH’[HJ'IHHZIPHI)IE
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OK 01. Boibupatb
CIIOCOOBI pelIeHus
3amad
npodeccroHanbHOM
JEATEIbHOCTH
TIPUMEHHTEIBHO K
Pa3IMYHBIM
KOHTEKCTaM

B yacTu TpyaoBoro BocnuTanus:

- TOTOBHOCTH K TpyAy, OCO3HAHHME IIEHHOCTH MAacTepCTBa,
TPYAOTIO0HE;

- TOTOBHOCTh K AaKTUBHOH JEATENLHOCTH TEXHOJOIMYCCKOH M
COLMAIBHOM  HAMPaBICHHOCTH, CIOCOOHOCTh  WHHIIMHPOBATH,
IUIAHUPOBaTh M CaMOCTOSITETIbHO  BBITIOJNIHATH  TaKyIO
JIeSITEILHOCTE;

- HMHTEpEC K Pa3TuuHbIM  cdepam  MpodecCHOHATBHON
JIEeITEILHOCTH,

OBjajfieHHe  YHHBEPCAJbHBIMH  Y4eOHBIMH  MO3HABATENbHBIMH
JeiiCTBHSIMH:

a) 0a3oBble JOTHYeCKHe MeCTBHS:

- CaMOCTOATEIBHO (POPMYIHPOBATH M AKTYaIU3UPOBATH TIPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh CYIIECTBEHHBIM NPU3HAK WA OCHOBAHHSA JUIS
CpaBHEHHS, KIacCH(UKAIMK 1 0000IICHNS;

- ONpENeNATh K ACITENBHOCTH, 33/1aBaTh TApaMeTPhl U KPUTEPUH
UX JTOCTHKECHHMS,

- BBISIBJIATH  3aKOHOMEPHOCTH M TPOTHBOPEYHS B
paccMaTpPUBAEMBIX SBJICHHSAX;

- BHOCHTb  KOPPEKTHBBI B  JICATCIBHOCTh,  OIICHHBATh
COOTBETCTBUE PE3YJILTATOB IETISIM, OLIEHUBATh PHCKHU MOCTIEICTBHI
JeSITENbHOCTH;

- BJIQJETh CHCTEMOM XMMHMYECKHX 3HAHHMH, KOTOpas BKJIIOYAET:
OCHOBOTIOJIATAIOIINE  TMOHATHUS  (XUMHUYECKHHA  DIEMEHT,  aToM,

9JICKTPOHHAA 000104Ka aroma, s-, pP-,

d-35eKTpOHHBIE OPOMTAIIA ATOMOB,

WOH, MONEKY/Na, BAICHTHOCTb,  JIEKTPOOTPULATENBHOCTb, CTEIEHb
OKHCIJICHWS, XMMHYECKas CBS3b, MOJIb, MOJIIDHas Macca, MOJAPHBIH
00beM, YIIepoaHbIN cKeneT, QYHKIMOHANbHAS IPYIIIa, PajuKal, U30MepHs,
M30MEpBI, TOMOJIOTHYECKUN PSN, TOMOJIOTH, YTJIEBOJOPO/IBI, KUCIOPOA- U

a30TcoAepKAllNEe COECAMHEHUs, OMOJOTMYECKH AKTHBHBIE BEIIECTBA
(yrneBofbl, JKUpBI, OENKH), MOHOMEp, MOIUMEpP, CTPYKTYPHOE 3BEHO,

BBICOKOMOJICKYJIAPHBIC COCANHCHUA,

KpUCTANIMYCCKAd PCIICTKA, TUIIBI

XUMHUYCCKUX peaKHI/Iﬁ (OKI/ICHI/ITCHBHO-BOCCTaHOBI/ITeJ'H)HI)Ie, DK30- U
SHJIOTEPMHUUYECKHE, PpEaKIUd  HMOHHOTO  OOMEHa),  pacTBOp,
JNMEKTPONUTHL,  HEINEKTPONUTHI,  JIEKTPONUTHYECKAs  JUCCOIHAIIMS,

OKHMCJIMTCIIb, BOCCTAHOBHUTECI/Ib, CK

OpOCTh ~ XUMHUYECKOM  pEaKIuH,

XMMHYECKOE DaBHOBECHE), TEOPUM U 3aKOHBI (TEOpHS XUMUYECKOTO
CTpoeHHs opraHuueckux BemectB A.M. bBytnepoa, Tteopus

SHEKTPOHHTHQCCKOfI Jucconranmu,

nepuoandeckui  3akon J[.W.

MGHILGJ'IGGB&, 3aKOH COXpaHCHUA MaCCLI), 3aKOHOMEPHOCTH,

CHMBOJIMYECKUAN  S3BIK XHMHHU,
CBOﬁCTBaX, COCTaBe, IIOJIy4YCHUN
BaKHEMIITUX HCOPraHM4C€CKUX MU Op.
HpaKTquCKOﬁ JCATCIIBHOCTH YCIOBCKA,
- YMCTb BBIABJIATH XAPAKTCPHBIC

(baKTOJ'IOFI/I‘{eCKI/Ie CBCIACHUA O
H 0€e30IIaCHOM HCIIOJIB30BAaHUU
TaHNYCCKUX BCIICCTB B 6BITy n

IIpU3HAKK W B3aUMOCBA3b




- pa3BUBATb KPCATUBHOC MBIIIJICHUC IIPpA PCHICHHMH KU3HCHHBIX
pooeM

0) 0a3oBble Hccaen0BaTeqbCKHE JelCTBHA:

- BJIAICTh HABBIKAMU y‘IC6H0-I/ICCJIeIIOBaTCJII)CKOﬁ nu HpOCKTHOﬁ
JIeATENIbHOCTH, HABBIKAMH Pa3peleHus Po0IIeM;

= BBIABJIATH NPUYMHHO-CJIICACTBCHHBIC CBA3KM U AKTYaJIM3UPOBATH 3a1ady,
BBIIBUTATb TUINOTE3y €€ PpCHICHUA, HAXOAWTb ApPryMEHTBHI  IJIA
JIOKA3aTeNbCTBA CBOMX YTBEPIKICHHUH, 3a/1aBaTh MapaMeTPLIN KPUTEPUH
PEIICHHUS;

- AHAJIM3UPOBATH IIOJYYCHHBIC B XOA€ PCIICHUA 3adayqu
PE3YIbTATEI, KPUTHYECKH OLICHUBATH nux HAOCTOBEPHOCTD,
MPOrHO3UPOBATE UBMCHCHHE B HOBBIX YCIIOBUAX

- YMCTb MNCPCHOCUTH 3HAHUA B TMO3HABATCIIBHYI0O W IMPAKTHUYCCKYIO
0071aCTH )KU3HEICATEILHOCTH;

- YMETh WHTECTPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BBIIBUTATh HOBBIE HWJICH, TIpeIiaraTb OPUTHHAIBHBIE MOIXOMABI U
pelIeHus;

- CIIOCOOHOCTh MX HMCIIOJBb30BaHHSA B IO3HABATCILHOW H
COLIMANTBHOM MPaKTHKE

N3YYCHHBIX HOH)ITI/II;'I, NPUMCHATL COOTBCTCTBYIOIIMC TIOHATUA MIPU
OIMMMCAaHUKU CTPOCHUA U CBOWCTB HCOPraHM4YCCKUX M OpPraHu4YCCKuX
BCHICCTB U UX HpeBpameHHﬁ; BBIIBJITD B3aMMOCBSA3b XUMHUECKUX 3HAHUI
C TOHATUAMU M MPCACTABICHUAMHU APYIrUX CCTCCTBCHHOHAYYHBIX
TIPEIMETOB;

- YMCTb HUCIHOJB30BATh HAUMCHOBAHHUA XHUMHYCCKUX COC)II/IHCHI/IfI
MEXIYHAPOJAHOTO COK03a TEOPETHYECKOM M TPHUKIAAHON XUMUH U
TPUBUAJIBHBIC ~ HA3BAHUA BaKHEHIITHX BCIIECCTB (3TI/IJ'I€H, AllCTHIICH,
runepud, GpeHo, GopManbaerus, yKCycHast KUCI0Ta, TUIMH, YTapHBIA
ras, yl"J'IeKI/ICJ'IHﬁ ra3, aMMHaK, rameHas U3BECTb, HETrall€HasA HU3BECTh,
NUTBEBAs COMA M JPYTHX), COCTaBIATH (HOPMYIBI HEOPraHUYECKUX U
OpPraHM4YCCKUX BCIHIECTB, YPaBHCHUA XUMUYCCKUX peaKuHﬁ, O00BSACHATE
HX CMBICJI; TIOATBEPKAATE XAPAKTCPHBIC XUMHUYCCKUC CBOWCTBA BELICCTB
COOTBETCTBYHOIIUMHUIKCIICPUMCHTAMHA W 3alIUCAMU ypaBHEHI/Iﬁ XUMHUYECCKUX
peaKIuii;

- YMeTb  YCTaHaBIMBATh  MPUHAUICKHOCTh  W3YYEHHBIX
HEOPraHMYECKHUX M OPTraHWYECKUX BELIECTB K ONPEENCHHbBIM KlaccaM U
rpynnaM COEJVHEHMH, XapakTepu30BaTb HMX COCTAB M BaKHEHIINE
CBOICTBA; ONpENeNATh BUABl XUMHYECKUX CBs3eH (KOBaJCHTHas,
MOHHAs, METa/NIMYecKas, BOJOPOJHASA), THUIBl KPHUCTATMYECKUX
PEIIETOK BEIIECTB; KIaCCU(PHUIUPOBATH XUMIUIECKHIE PEAKIIHH;

- chopMHUpOBATh MPEJCTABICHUA: O MATEPUalTbHOM EIMHCTBE MHpa,
3aKOHOMEPHOCTAX U TO03HABAEMOCTH SIBICHUH HPUPOABL; O MecTe U
3HQUEHUM XUMHHU B CUCTEME ECTECTBEHHBIX HAyK M €€ pOJId B
oOecreyeHn YCTOMYMBOTO PA3BUTUS 4YENOBEYECTBA: B PEIICHUH
npobleM  SKOJOTHUYECKOW,  DHEPreTHYeCKOW U MHIIeBOH
0€30MacHOCTH, B pa3BUTHM MEIUIMHBI, CO3JaHUM  HOBBIX
MaTephanoB, HOBBIX HCTOYHHKOB JHEPTHH, B 00ECTICUCHUH
PAIMOHANILHOTO  TIPUPOJIONIONB30BAHUS, B (POPMHUPOBAHUU




MHPOBO33pEHUsI M OOLIeH KyJbTypbl 4ElOBEKa, a TaKke
HKOJIOTHYECKA OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO U
TIPUPOAHON Cpele;

- BI3JeTh CHUCTEMOH XMMUYECKMX 3HAHMM, KOTOpas BKIIOYAET:
OCHOBOIIOJIArarollue MOHATUS (JOMOJHUTENBHO K CHUCTEME IOHSATHI
0a30BOr0 YpOBHSI) - H30TONBI, OCHOBHOE U BO30YXKICHHOE
COCTOSIHUE  aToma,  TUOpuau3aunus  aTOMHBIX  opOHTanei,
XUMHUYECKasl CBA3b ("r‘:F " m "", KpaTHBIE CBSI3U), MOJISIpHAs
KOHIIEHTpallis, CTPYKTypHas opmyna, u30MepHus (CTpyKTypHas,
reoMeTpuueckas (LUC-TPaHC-U30MEpPHs), THUIbI XMMHUYECKHX peaKiui
(roMo- ¥ TeTeporeHHble, OOpaTHMble U HEOOpPATHMBIE), PACTBOPHI
(MCTUHHBIE, JHUCTEPCHBIE  CHUCTEMBI), KPHCTANIOTHAPATBI,  CTEHEHb
JUCCOLMALIMY, DJIEKTPONHU3, KPEKHHT, PU(OPMUHT); TEOPHH M 3aKOHBI,
3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKUE 3HAHMUA, JIeXkKallie B OCHOBE
MOHUMAHUA TNPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SBIICHHI,
COBpPEMEHHBIE IPEICTAaBIECHUS O CTPOEHHWM BELIECTBA HA ATOMHOM,
MOJIEKYJISIPHOM ¥ HAJMOJIEKYJISIPHOM YPOBHSX; IPEACTABICHUA O
MEXaHU3Max  XUMMYECKMX  pEAKIUH, TEepPMOAMHAMUYECKHX U
KMHETHYECKMX 3aKOHOMEPHOCTAX MX IPOTEKaHUS, O XUMHUYECKOM
PaBHOBECUH, JAHMCIEPCHBIX CHCTeMaX, (aKTOJIOrM4ecKue CBEJECHUS O
CBOMCTBaX, COCTaBe, IOJy4eHMH K OE30IaCHOM MCIOJIb30BAHUH
BO)KHEHIINX HEOPraHWYECKUX U OPraHWYECKUX BEIIECTB B ObITY M
NPAKTUYECKOH AeATebHOCTH YesIOBeKa; OOIMX HAYUHBIX NPHHIIUIAX
XUMHYECKOTO TIPOM3BOJCTBA (HAa TpUMEpEe HPOU3BOACTBA CEPHOM
KMCJIOTBI, aMMHUaKa, METaHOIa, IEpepabOTKH HePTH);

- yMeTb IIPOBOJMUTH pacyeTbl N0 XUMHYECKUM (opMyaaM u
YPaBHEHUSAM XMMMYECKHMX PEaKLUUH C UCTOIb30BaHUEM (PU3UUECKUX
BEMIMYMH (Macchl, oObeMa Ta30B, KOIMYECTBA

BEILECTBA), XapaKTEPU3YIOIMX BEIIECTBA C KOJIMYECTBEHHOM




CTOPOHBI: pacyeThl IO HAXOXKICHUIO XUMHUYECKOH (HOpPMYIIBI
BEILIECTBA; pacueThl Macchl (00beMa, KOJIMYECTBA BEIECTBA) MPOLYKTA
peaKuyy, €cid OJHO M3 HCXOAHBIX BELIECTB JaHO B BHJE pacTBOpa C
ONpe/ICTIEHHON MAaCCOBOM J0JIE PaCTBOPEHHOTO BEILIECTBA WM JJAHO B
U30BITKE (MMEET NPUMECH); pacueThbl MacCOBOM WM OOBEMHOM 101U
BBIXOJIa MPOJYKTa PEaKIMU; pacyeThl TEIIOBOro 3(Qexra peakuu,
00bEMHBIX OTHOLIIEHUH T'a30B;

- yMEeTb BBISBIATh XapaKTepHblE TPU3HAKKM M  B3aHMOCBS3b
M3y4Y€HHBIX MOHSTHH, NPUMEHATh COOTBETCTBYIOIIME TOHATUS IPU
ONHUCAHUM CTPOEHHS M CBOWCTB HEOPraHMYECKUX U OPraHMYecKHX
BEIIECTB U X TIPEBPAILECHUH; BBISABIATD B3aUMOCBI3b XUMUUECKHX 3HAHUH €
HOHATHAMU U TIPEACTaBICHUAMU JPYTHX MPeAMEToB Juisl Oosee
OCO3HAaHHOTO MOHHMMAaHUsI ¥ OOBSICHEHHUS CYIIHOCTH MaTepHaIbHOTO
€IMHCTBA MHpA; KCIOIb30BaTh CUCTEMHbIE XMMUUECKHE 3HAHUS IS
00BsICHEHUS U IIPOTHO3MPOBAHUS  SIBIICHMUI, MMEIOIINX
€CTECTBEHHOHAYYHYIO IPHPOLY;

- YMETb HCIIOJIB30BaTh HAUMEHOBAHMA XMMHUYECKMX COCJUHEHUN
MEXKIYHAPOJIHOTO COI03a TEOPETUYECKOW M TMPUKIAJAHOM XUMUH U
TPUBHAJIBHBIC HA3BAHUSA BEILECTB, OTHOCAIIUXCS K U3Yy4YEHHBIMKIIACCaM
OpPraHUYECKUX M HEOPraHMYECKUX COCAMHEHMM; HCIOIb30BaTh
XMMUYECKYI0 CHMBOJHMKY JUIS COCTaBJeHHSA (OpMyJ HEOPraHUYECKHUX
BEIIECTB,  MOJEKYJSPHBIX M CTPYKTYpPHbIX  (pa3BepHYTHIX,
COKpAlllEHHbIX M CKENeTHbIX) (OPMYJ OpPraHM4eCKHX BEILIECTB;
COCTaBJIATh YPAaBHEHMS XMMHYECKHX PpEaKUMH M pacKpblBaTb MX
CYIIHOCTB:  OKHCIMTEIbHO-  BOCCTAHOBUTEJIBHBIX  pEaKLuUil
IOCPEACTBOM COCTABIICHHUs 3JIEKTPOHHOr0 OajaHca 3THX peaKLuii;
peakiuii MOHHOTO OOMEHa NMyTeM COCTaBICHHS MX MOMHBIX |
COKpAILIEHHBIX HOHHBIX

YPaBHEHUH; peakuui THZIPOJIN3A, peakuuii




KOMILIEKCO0Opa3oBaHus (Ha MpUMEPE THIAPOKCOKOMIUIEKCOB IMHKA H
QTIOMUHHS); TIOATBEPKIATh XapaKTEPHbIE XUMHYECKUE CBOMCTBA
BEIIECTB COOTBETCTBYIONMIMME 3KCIICPUMEHTAMH ¥ 3aIUCAMU YPABHEHUH
XHUMHYECKUX PEAKIINI;

- YMeTh KJIACCU(UIMPOBATH HEOPTAHWYECKHE W  OpraHMYECKUe
BEIICCTBA W XMMHYECKHE pEaKIHH, CAMOCTOSTENBHO BBIOMPATH
OCHOBAHWSI W KPUTCPHH IS KJIACCU(PHUKAIMH  M3Y4aeMbIX
XUMHYECKHX OOBEKTOB; XapaKTepH30BaTh COCTAB M BaKHEHIINE
CBOICTBA BEIIECTB, TPUHAICKAIMX K ONpPEICICHHBIM KiaccaM H
TPYIIaM COSMHEHHH (TIPOCTHIE BEIIECTBA, OKCHIBI, THAPOKCHJIBI, COJIH;
YTJIEBOJOPO/IBI, IPOCTHIE S(GUPBI, CIIUPTHI, (PEHOJIBI,ANBICTH]IBI, KETOHBI,
KapOOHOBBIC KHUCJIOTBI, CIOKHBIC Y(DHPBI, KUPbI, YIICBOMIBI, AMHHBI,
AMHUHOKHCIIOTBI, OCJKH); TMPUMEHATh 3HAHWS O COCTaBe M CBOMCTBAX
BEIIECTB JUIS SKCIICPUMEHTAIBHON MPOBEPKH TUIIOTE3 OTHOCHUTEIHHO
3aKOHOMEPHOCTEN NpPOTEKAHUSA XUMUYECKUX peaxuuii u
MPOTHO3UPOBAHUS BOSMOKHOCTEH MX OCYIIECTBIICHNUS,

- YMETh TONTBEP)KAaTh HAa KOHKPETHBIX TPUMEpax XapakTep
3aBHCHMOCTHU PEaKIMOHHON CITOCOOHOCTH OpPTraHMYECKUX
COEIMHEHHIT OT KPAaTHOCTH W Tuma KomameHtHoit cssu (" " um ™),
B3aUMHOTO BIMSHHUS aTOMOB W TPYII aTOMOB B MOJEKynax; aifaKxke OT
0COOEHHOCTEH peanu3aluy Pa3InYHbIX MEXaHW3MOB MPOTEKaHHUs
peaKiuii;

- YMETb XapaKTepU30BaTh IEKTPOHHOE CTPOECHUE aTOMOB (B OCHOBHOM
1 BO30Y>KICHHOM COCTOSIHMHM) M MOHOB XMMHYECKHX 3JIeMEHTOB 1 - 4
nepuosioB Ilepuonmueckort cucrembl JI.M. MenneneeBa u ux
BAJICHTHBIE BO3MOXXHOCTH, HCIIONB3yst moHstus ''s”,  "p", "d-
JNEKTPOHHBIE'  OpOWTAmM,  SHEPreTMYeCKUe  YPOBHH, OOBICHATH
3aKOHOMEPHOCTH HM3MEHEHHUsS CBOMCTB XUMHYECKHX

SNIEMEHTOB U 00pa3yeMbIX UMH COCAWHEHHH M0 TMepHoaaM U




rpymnmam;

OK 02. Vcnionb3oBaTh
COBPEMEHHBIE
CpeZICTBA MOMCKa,
aHanu3a u
HWHTEPIIPETAINH
MHpOpMauK U
uH(pOpMaIMOHHBIE
TEXHOJIOTHH JIsI
BBITIOJTHEHHUS 33149
npodeccroHaIbHON
NeSITeNIbHOCTH

B 001acTH eHHOCTH HAYYHOTO MO3HAHMSA:

- C(OPMUPOBAHHOCTb ~ MMPOBO33PEHUS,
COBPEMECHHOMY YyPOBHIO Pa3BUTHSI HAyKH W OOIIECTBEHHOU
NIPaKTUKH, OCHOBAHHOTO HA JHMANOre KyIbTyp, CHOCOOCTBYIOIIETO

COOTBETCTBYIOLICTO

OCO3HAHHIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

- COBEPLICHCTBOBAHME S3BIKOBOM M YHMTATENBCKOM KYIBTYpPhl Kak
CPEZCTBA B3aUMOJECHCTBUS MEKIY JIFOJABMA U MO3HAHUA MHPA;
LEHHOCTH HAYYHOW JEATENbHOCTH, TOTOBHOCTh

MPOCKTHYIO W HUCCICHOBATCILCKYIO  ACATCIBHOCTD

- 0CO3HAHHE
OCYILECTBIAT
UHIUBUIYAIBHO U B TPYIIILE,
OB.HaI[el-ll/le YHUBEPCAIbLHBIMHA y‘lCﬁHLIMH MO3HaBaATECJIbHBIMHU
AefiCTBUSIMM:

B) pabora ¢ undopmanueii:

- BIQJeTh HAaBBIKAMU MONYYeHHS HHGPOPMAIMK U3 HCTOYHHKOB
Pa3HBIX THUIIOB, CAMOCTOSTENBHO OCYLIECTBIATh IOMCK, aHAIM3,
CUCTEMATH3allUI0 ¥ UHTEPIPETAINI0 HHPOPMAIIUK PA3TUYHBIX BHIOB
1 (hopM Tpe/ICTaBICHHUS;

- CO3/aBaTh TEKCTbl B pa3IMYHBIX (opmarax C y4yeToMm
Ha3HAueHUs HUHPOpPMAUM M 1IEJNEBOM ayJUTOpUM, BBIOHpas
ONTHMANBbHYIO (OpMY MpECTaBICHHS 1 BU3YaIH3ALUH;

- OLCHHMBATh JJOCTOBEPHOCTb, JETUTUMHOCTb WH(pOpMALMHU, ee
COOTBETCTBHE MPABOBBIM M MOPAJBHO-3TUYECKUM HOPMaM;

- WCIOJIb30BATh CpeacTBa UH(GOPMaLIMOHHBIX u
KOMMYHHKAI[MOHHBIX ~TEXHONOTHIl B pELIEHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX M OpPTaHM3AlMOHHBIX 3aa4 C COONI0JEHHEM
TpeOOBaHMH HPrOHOMHUKH, TEXHUKH 0€30MacHOCTH, THUTHEHBI,
pecypcocOepesKeHus, MPaBOBbIX U ITHYECKUX HOPM, HOPM

MH(}OpPMALMOHHON Oe30MacHOCTH;

- yMeTh IUIAHAPOBATH ¥ BBIMOJNHATH XUMHYECKHH OKCTIEPUMEHT
(mpeBpamieHns OpraHUYeCKUX BEUIECTB MPH HATPEBAHUH, TIOTYYCHUE
STHIICHA U U3Y4YEHHE €Tr0 CBOUCTB, KAYE€CTBEHHBIEPEAKINI Ha ANbJICTH]IBI,
KpaxMall, YKCYCHYI0 KMCIIOTY; JeHaTypanus O€NKOB IIpH HarpeBaHUH,
IIBETHBIC PEAKIMH OENKOB; IPOBOAWTH PEAKIMH HOHHOTO OOMEHa,
ONPENENiTh Cpely BOIOHBIX PACTBOPOB, KAueCTBEHHBIE PEAKIUM Ha
cynb(dar-, kapOOHAT- U XJIOPUJI- AaHHOHBI, HA KATHOH aMMOHHS; PelIaTh
SKCTepUMeHTalbHbIe 331auu 1o TeMaM "Metamnsl" u "Hemeramns") B
COOTBETCTBHH C TIPABHIAMH TEXHUKH O€30TAaCHOCTH TIPH OOpAIIeHAN C
BEIECTBAMA W Ja0OpaTOpHBIM  00OPYNOBAHMEM;  MPENCTABIATH
pe3yibTaThl XMMHYECKOTO OKCIIEpUMEHTa B  (opme  3amucu
YPaBHEHUI COOTBETCTBYIOLIMX PEAKIMIl U pOpMYIUPOBATH BBIBOJBI HA
OCHOBEITHX PE3yNIbTaTOB;

- YMETb aHAJU3UPOBATh XUMHYECKYI0 HH(POPMAIMIO, MOTy4aeMylo U3
Pa3HBIX HCTOYHHUKOB (CPEICTB MaccoBOW nHpopMaIuy, ceTh MHTEpHET 1
zipyre);

- BIQJETh OCHOBHBIMH METOJAaMU HAYYHOTO TIO3HAHMS BEIIECTB U
XUMHUYECKUX SBJIEHUH (HAOMOJeHWe, U3MEpEHUe, IKCIEPHMEHT,
MOJICIIMPOBAHUE);

- YMeTb MpPOBOJAUTH pacyeTbl MO0 XUMHUUYECKUM (opMmynam u
YPaBHEHUSIM XUMUYECKHX PEAKIHU C UCTIONH30BAaHUEM (PH3UUECKHX
BEIIMYMH, XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOH CTOPOHBI:
Macchbl, o0beMa (HOpMAIbHBIE YCIOBUA) Ta30B, KOJMYECTBA BEILECTBA,
UCIIONIb30BaTh CUCTEMHBIE XUMHYECKHE 3HaHHUS IS MPUHATHA
peIIeHNH B KOHKPETHBIX JXM3HEHHBIX CHTYalUsX, CBS3aHHBIX C
BELIECTBAMU U UX

IPUMEHEHHUEM;
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- BIIaJICTh HABBIKAMH PACTIO3HABAHUS U 3AIUTHI HH(POPMALIHH,
MH(QOPMaMOHHOM 0€30I1aCHOCTHU JINYHOCTH;

- YMETb CaMOCTOATENBHO IUIAHUPOBATH U TIPOBOJUTH XUMHUECKHI
SKCTIEPUMEHT (TIONMyYeHHE W H3YUYCHHE CBOWCTB HEOPTAHMYECKHX U
OpPraHMYECKHX BEUIECTB, KAYECTBEHHbIC pPEAKIHH YTJIEBOJOPOIOB
PA3TMYHBIX KJIACCOB M KHCIOPOACOIEPKAIINX OPIraHMIECKHX BEIIECTB,
peIIeHNe SKCTIEPUMEHTAIBHBIX 337144 M0 PACTIO3HABAHUIO HEOPTAHUYECKHUX
M OpraHMYEeCKUX BENIECTB) C COONMIOJICHUEM MpaBUiI 0e30MacHOro
oOparienuss ¢ BemecTBaMd M JabOpaTOpHBIM 00OPYHOBAHHEM,
(bopMynupoBaTh LENH HMCCIEIOBAHMS, MIPEIOCTABIAT B PA3IUYHON
(GopMe pe3ynmbTaThl JKCHEPUMEHTA, aHANM3UPOBATH U ONECHHBATH HX
JI0CTOBEPHOCTB;

- YMETh OCYIIECTBIATH IEJICHANMPABICHHBIH MOUCK XUMHYECKOH
MHGOpPMAIMU B pA3IMYHBIX HCTOYHMKAX (HayyHas U y4yeOHO-
Hay4Has JUTEpPaTypa, CPEACTBA MacCoBOM nHMopManuu, ceTb MHTEpHET
W JpyTHe), KPUTHYECKA aHAIM3UPOBATh XMMUUYECKYI HH(OpMAIHIO,
nepepabaThIBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C MOCTABICHHON
yueOHOI 3a1aueii;

- BJQJIETh CUCTEMOW 3HAHUM O METO/IaX HAyYHOTO MMO3HAHUS SBICHUIA
NPUPOJIbI, MHCIONB3YeMbIX B €CTECTBEHHBIX HayKax U YMEHHAMH
NPUMEHATb ST 3HAHUA TPH OSKCHEPHUMEHTAJIBbHOM HCCIIeI0BAHUU
BELIECTB ¥ /I OOBSCHEHUS XUMUYECKHX SBICHUH, MMEIOLUIUX MECTO B
HpHUPOJE MPAKTUYECKON NeSITENLHOCTU

YeJI0BEKA U B TIOBCEJHEBHOM KU3HHU;

OK 04. DddextuBHO
B3aMMOJICHCTBOBATH U
paboTath B KOJICKTHBE
1 KOMaH e

- TOTOBHOCTb K CaMOpPa3BUTHIO, CaMOCTOATCIbHOCTH
CaMOOIIPCACIICHHUIO,

-0BJIaJJCHUEC HABbIKAMH y‘{e6HO-HCCJ’ICI[OB3TCJ'IBCKOI>1, HpOCKTHOfIH
COLIMAIbHON ACATCIIbHOCTH,

OBJ]&):[CHPIG YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH

JeidCTBHSMH:
0) coBMecTHASl AeSITEJLHOCTD.

u

- yYMeTh IUIAHUPOBATh ¥ BBITMONHATH XHUMUYECKHH OSKCIEPHMEHT
(mpeBpaleHnst OPraHMYeCKUX BEIIECTB NP HATPEBAHUH, MOTyYCHHE
STUJICHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBICPEAKINI Ha AJIbJIETUIBI,
KpaxMall, YKCYCHYK KHUCIOTY; JeHaTypauus O€NKOB IIpH HarpeBaHHH,
IIBETHbIC pPEAKUMU OENKOB; MPOBOAMTH PEAKIMU HOHHOrO OOMEHa,
ONpeensTh Cpeay BOIHBIX PAacTBOPOB, KAuECTBEHHbIE pEAKIUM Ha
cynbhat-, KapOOHAT- U XJIOPHA-

AHMOHBI, HA KaTHOH aMMOHHS; PeIlaTh SKCTEPUMEHTATbHbIC 3a/1auH
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- TOHMMaTb M MCIOJNB30BATh TPEUMYIIECTBA KOMAHIHOW U
WHIUBUTYaTbHOM pabOTHI;

- IPUHUMATh 1€ COBMECTHOM [EATENbHOCTH, OPTaHW30BBIBATH M
KOOPIMHUPOBATh JNEUCTBUS MO €€ JOCTUKEHHUIO: COCTABIATH IUIAH
JEUCTBUM, paclpeAcisaTb pPOJIA C YYETOM MHEHHI y4aCTHHKOB
00CYKIaTh pe3yJIbTaThl COBMECTHOM PabOThI;

- KOOPJMHUPOBATh ¥ BBIIONHATH DPAabOTy B YCIOBHSX PEaTbHOTO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

- OCYIIECTBIATh TO3UTHBHOE CTPAaTETMYECKOE MOBEJCHUE B
PA3TMYHBIX CHTYAIUX, TPOSBIATH TBOPUYECTBO M BOOOpakeHHE, OBITH
WHUIIMATUBHBIM

OBjajenne yHHBEPCATbHBIME PEryJISITHBHBIMH JefCTBHSIMU:T)
NpHHATHE ce0st | APYIUX JI0jei:

- TIPUHUMATH MOTUBBI U APTYMEHTHI APYTUX JIFOJICH TIPU aHAJH3E
Pe3yNbTaTOB JEATENIbHOCTH;

- IPU3HABATH CBOE MIPaBO M MPABO JAPYTHUX JIO/IeH Ha OLINOKH;

- Pa3BUBATh CIIOCOOHOCTD TIOHUMATh MUP C MO3ULIUHU IPYTOTO
YEJI0BEKa;

no temaM "Metamuiel" 1 "Hemeransbsl") B COOTBETCTBUY € TIpaBUIaMu
TEXHUKN 0€30TMAaCHOCTH MpH OOpAleHNH C BEIIECTBAMHUHU JIAOOPaTOPHBIM
000py10BaHUEM; NPEeJCTaBIATh  PE3YJIbTAThI XUMHUYECKOTO
JKCIIepUMEeHTa B (opMe 3amucu YpaBHEHMH COOTBETCTBYIOLIMX
peaxuuii u GopMyIHpPOBaTh BEIBOIBI HA OCHOBEITHX PE3YJbTATOB;

-yMeTh CaMOCTOSTENBHO IUIAHUPOBATH M IPOBOAUTH XMMUYECKUI
JKCTIEPUMEHT (TIONy4eHHe W W3yYeHHE CBOWCTB HEOPTAaHWYECKHX U
OpraHMYEeCKMX BEIIECTB, KAayeCTBEHHbIC PEAKIMH YIJIEBOJOPOIOB
Pa3MUUHBIX KJIACCOB U KHUCIOPOJCOAEPHKAIIMX OPraHMYECKUX BEIIECTB,
pelleHre SKCIIePUMEHTATBHBIX 3aa4 T10 PAacTO3HABAaHUI0 HEOPraHMYECKUX
U OpraHMYecKHX BEIIECTB) C COOJIOAEHHEM TMpaBHiI 0e30MacHoro
oOparienuss ¢ BemecTBaMH M JabOpaTOpHBIM 00OPYIOBAHHEM,
(bopMynHpoBaTh IIENH HCCIEIOBAHMUS, IPEJOCTABIATh B Pa3INYHOM
(Gopme pe3ynbTaThl IKCIEPUMEHTA, aHANM3UPOBATH U OLEHMBATh HX
JIOCTOBEPHOCTS;

OK 07. CopneiicTBoBaTh
COXpaHEHUIO
OKPYKAIOIIEH CpeIbl,
pecypcocOepekeHHIo,
HPUMEHATD 3HAHUSA 00
M3MEHEHNH KIMMATa,
MIPUHIIATIBI
OCpEKITUBOTO
MIPOU3BO/JICTBA,
3pPEeKTUBHO
JefCTBOBATh B

B 00JacTH 3K010rH4eCKOro BOCIIHTAHHS

- C(hOPMUPOBAHHOCTh  AKOJOTHYECKOW  KYJIBTYPhl, IOHMMAHHE
BIMSHUS  COIMATBHO-I)KOHOMUYECKUX IPOIIECCOB HA COCTOSHHUE
HPUPOIHOM M COIMATIBHOM CPeibl, 0CO3HAHKE TII00ATBHOTOXapaKTepa
AKOJIOTHYECKUX TPOOIIEM;

- TJIAaHUPOBAHKE U OCYIIECTBIEHUE JEHCTBUI B OKpYKatoIIei cpesie
Ha OCHOBE 3HAHUS LIeJIe YCTONYMBOTO Pa3BUTUSUYETIOBEUYECTBRA;
aKTUBHOE HENPHATHE NCHCTBUM, MPUHOCIIIUX BPE OKpYKaromeil
cpene;

- YMEHHE TPOTHO3MPOBATH HEONArOMPUATHBIE YKOJIOTUUECKHE
NOCTECTBUSA NPeANPUHAMAEMBIX JICHCTBHI, MPEAOTBPALIATh KX;

- chopMHpOBaTH MPEJACTABICHHUSA: O XHUMHYECKOM COCTaBJIAIOLICH
€CTECTBEHHOHAYYHON KapTHHbI MUPA, POJIM XUMHUHU B TO3HAHUU SIBJICHUI
NpUPOJbl, B (OPMUPOBAHUM MBIULICHUS U KYJIbTYpbI JIUYHOCTH, €€
(YHKIMOHANBHOW ~ I'PaMOTHOCTH,  HEOOXOOUMOW  HJIs  pEeIIeHHs
MPaKTHYECKUX 3a7ay M JKONOTHYECKH OOOCHOBAHHOTO OTHOLICHHUS K
CBOEMY 3JI0POBBIO 1 IPUPOJTHOI CpeJie;

- yMeThb CcOOMIOJAaTh TpaBuia AKOJOTUYECKH  1eTeco00pasHOro
TIOBE/ICHUS B OBITY U TPYHOBOH AEATENLHOCTH B LENAX COXPAHEHUS CBOETO
3JI0pOBbSl M OKpYyXkarolledl MPUPOJHON Cpe/ibl; YUMTHIBATH OMACHOCTD
BO3/ICHCTBHS HA JKMBBIE OPTaHM3MbI ONPEICIECHHBIX BELIECTB, MOHUMAs
CMBICJT [TOKA3aTeNs NPEAETbHOM TOMyCTUMON

KOHIIEHTPAIINU;

12




Ype3BbIYANHBIX - pacllMpeHHe  OmbITa  JEATCIBLHOCTH 9KOJIOTUYECKOM | - YMETh IMPOTHO3MPOBATh, AHAIM3UPOBATH M OLEHUBATH C IO3MLUI
CUTyalUsX HAaIlpaBJICHHOCTH; 9KOJIOTMYECKOM  O€30MacCHOCTU  MOCIEACTBUS  OBITOBOM U
- OBJIaJICHUE HABBIKAMH Y4EOHO-HUCCIICIOBATEILCKOM, NPOU3BOJICTBEHHOW  JICATETBHOCTH  YEJOBEKA, CBSI3aHHOM ¢
MPOEKTHOM U COIMAJIbHOM JEATEIbHOCTH; nepepadOTKOM  BEIIECTB, WCIIOJIB30BAaTh IONYYCHHBIC 3HAHUSA IS
NPUHATUA TPAMOTHBIX peIICHHH Npo0JIeM B CHUTYalUsAX, CBS3aHHBIX C
XUMHCH;
- yMETh OCO3HABATh OMACHOCTh BO3JICHCTBHS HA JKUBBIC OpPTaHHU3MBI
ONMPCACICHHBIX BCHICCTB, IMOHMMAasAd CMBICT MOKa3aTClId Hpeueanoﬁ
HOHYCTHMOﬁ KOHICHTpAaluK, W TMOACHATH Ha MIpUMEpax CIIOCOOBI
YMEHBIIEHNS U NPEAOTBPAILECHNUS UX BPEIHOTO BO3JECHCTBHA HA
OpTaHH3M YelloBeKa.
11K 2.3. - OCYIIECTBIIEHHE IPUTOTOBNEHHS, TBOPYECKOTO O(OPMICHHUS U - YMETb OCYIECTBIATh PUTOTOBIEHHE, TBOpYECKOE 0OPMIIEHHE U
TIO/ITOTOBKH K PeaM3alliy CYIOB Pa3HO00Pa3HOr0 aCCOPTUMEHTA. TIOJITOTOBKY K PEaM3aIii CYIIOB pa3HOO0Pa3HOTO acCOPTHMEHTA.
IIK 2.5. - OCYIIECTBIEHHE IPUTOTOBIEHHS, TBOPYECKOTO OQOPMICHHUS 1 - YMETb OCYILECTBIATh PUTOTOBNIEHHE, TBOpYECKOE 0OpMIIEHHE U
TO/ITOTOBKY K pean3aliy ropsdux 00/ 1 TapHUPOB U3 OBOLIEH, TMOAITOTOBKY K peau3aliy ropsunx O/ U TAPHUPOB U3 OBOLIEH,
rpub0B, Kpym, 6000BBIX, MAaKaPOHHBIX H3/IEITHI Pa3HOOOPA3HOTO rpu0oB, Kpy, 6000BBIX, MAKAPOHHBIX H3/IETHI Pa3HOOOPa3HOTO
aCCOPTHMEHTA. aCCOPTHMEHTA.
IIK'5.2. - YMETb OCYIIECTBIIATh IPUTOTOBIEHHE U TIOTOTOBKY K HCIIOIb30BAHUIO

- OCYIIIECTBIECHUE IIPUTOTOBICHHUS M MOATOTOBKH K HCIOJIb30BAHHIO
OT/IETIOYHBIX MOTY()aOpUKaTOB 1 X1e000yIOUHBIX, MyYHBIX
KOHJUTEPCKUX H3ICITHIt

OT/IETIOYHBIX MOTY(PaObpUKaTOB I XIe000yIOUHBIX, MyYHBIX
KOH/IUTEPCKHUX M3/IeITHil
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1. CTPyKTypa M cogepaHue 061ieo6pa3oBaTe/ibHON AUCLUNIMHI

1.1. 06beM AUCUMNAMHBI U BUAbI Y4e6HOM paboTbl

«XUMHUSa»

Bug yue6HoOM paboTbl O6beMm B vacax
O6bem 06pa3oBaTENbHOM MPOrPaMMbl AUCLMMIMHDI 189
BT.u.

OcHoBHoe cofepKaHue 189
BT.\.:

TeopeTMyecKkoe 00yyeHue 189
NPaKTUYECKME 3aHATUA

B T.4. KOHTPOJIbHblE paboThbl 8
nabopaTtopHble 3aHATHA

MpocdeccMoHabHO-0pMEHTUPOBAHHOE COZEpXKaHUe (CoaepKaHue 49
NPUKNAAHOro MOAYNS)

BT.u.:

TEeopeTUyecKoe 0byyeHue 49
NPaKTUYECKME 3aHATUA

nabopaTtopHble 3aHATHA

MpomexyToyHasa aTTecTauma (3K3aMeH) 3K3aMeH
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1.2. TeMaTUYeCKMM NNaH U COAEPKaHWE AUCLMN/IUHDI

HaumenoBanue Copepxanue yue0HOro MaTepuaJa (0OCHOBHOE ¥ MPogecCHOHATLHO-0PHEHTHPOBAHHOE), 1a00paTOPHBIE H Oobem | ®opmupyembie
pa3jesoB U TeM NpaKTHYeCKHe 3aHATHS, MPHKJIATHOH MOJY./Ib 4acoB KOMIIETeHIIHH
1 2 3 4
OcHOBHOE cofiepkanne 189
Pasnen 1. OcHoBbI cTpoeHHS Bem|eCTBA 12
Tema 1.1, OcHoBHOe coflepkaHue 8 OK 01
Crpoenue aToMoB Teopetnueckoe o0y4enue
XUMUYCCKUX CoBpemMeHHas MOJIeIb CTPOEHHS aTtoMma. JNeKTpoHHas KoHurypauus aroma. Kmaccupukanus XumMuueckux
SJICMCHTOB 1 3NeMEHTOB (S-, P-, d-3meMeHThI). BaneHTHbIe 3MeKTPOHbL BajeHTHOCT. DNEKTPOHHAS MPHPOJIA XUMHUYECKO
npupoza CBSI3H. DNEKTPOOTPHUIATENBHOCTh. KOBaleHTHas CBsA3b, €€ PA3HOBUIHOCTH M MEXaHHU3MbI 00pa30BAHKS
XUMHYECKOM (oOMeHHBIH U 1OHOpHO-aKIenTopHbIi). MoHHas cBsi3b. MeTaminyeckas cBsi3b. BogopoaHas cBs3b. 4
CBsI3H Me:xMonexynspHble B3aMMOACHCTBHS.
N3oTombl, 0OCHOBHOE W BO30YXIEHHOE COCTOSHME aTOMa, THOPHIM3AINS aTOMHBIX OpOHTAIeH.
Penrenne mpakTuyeckux 3aJaHMil HA COCTABICHHE DJIEKTPOHHO-Tpadgudeckux (opmyn sneMeHToB 1-4
MIEPUOJOB.
Pemenne 3a7annii Ha MCHIONB30BAaHME XMMUYECKON CHMBOJNMKM M HA3BAHUI COCIUHEHMH 1O HOMEHKIATYpe
MEKIYHApPOJHOTO COK3a TEOPETHYECKON M MPUKIAJHOM XUMHUHM M TPUBHAIBHBIX HA3BAHWI /IS COCTABJICHUS 4
XUMHYECKUX (OPMYIT BYXaTOMHBIX COCMHEHUH (OKCHIOB, CyNb(GUIOB, THIPUIOB U T.I.) M JPYTHX
HEOPraHUYECKUX COCAMHEHHH OT/ENBbHBIX KJIACCOB.
Tema 1.2 OcHoBHoOe cofiepkaHue 4 OKO01
Ilepnonnyeckuii | Teopernueckoe o0yueHue 4 0K 02
3aKOH ¥ Ta0unia
[Teproanueckas cucrema xumuueckux 3nemeHtoB .M. Menneneesa. @uzndeckuid cmeich [lepruoauueckoro
3akoHa JI.W. MenzeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XMMUYECKUX SIEMEHTOB, 00pa3yeMbIX UMHU
IPOCTBIX M CIOKHBIX BEIIECTB B COOTBETCTBHH C TOJIOKEHUEM XMMUYECKOTro sneMeHTa B [lepronnueckoii 4

cucreMe. MupoBo33penueckoe 1 HayyHoe 3HaueHue llepuoamueckoro 3axona /(.M. Menneneesa. IIporaosst
JI.W. MenneneeBa. OTKpbITHE HOBBIX XMMUYECKUX 3IIEMEHTOB.
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Pemenune MMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUICCKUX 3aZ[aHI/II\/’I Ha XapaKTCpu3aluio XUMHUYCCKUX 3IJICMCHTOB
«Metamnueckue / HEMETAILTHYECKUE CBOWCTBA, HEKTPOOTPULIATEIBHOCTD U CPOICTBO K AEKTPOHY XUMHYECKUX
SJICMCHTOB B COOTBCTCTBUC C UX BJICKTPOHHBIM CTPOCHHMEM M IOJOXKCHUCM B HepHOHH‘ICCKOﬁCHCTCMe XUMHUYCCKUX
snementoB JI.M. Mennencenay.

Paznen 2. Xumnyeckne peakuuu 14
Tema 2.1. Trmbt OcHoBHOE coflepKaHue OKO01
XUMHUYECKHX Teopernueckoe o0y4enne 8
peaxuit Knaccuduxaiys i TUITBI XUMIYECKUX PEAKIUi ¢ y9acTHeM HeopraHnyeckux BemiecTB. KommdiecTBeHHbIE OTHOIIECHHS B
xuMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XMMHH M PACUYETHI 10 YPABHEHUSAM XMMUUYECKUX peakiuil. Momb Kak eIuHuIa
KOJIM4ecTBa BelecTBa. MomsipHast Macca. 3aKOHBI COXPAHEHHMS MAcChl U dHEpPruu. 3akoH ABorajipo. MonspHbIil 00beM Ta3oB. 5
OTHOCHUTENbHAS TIOTHOCT I'a30B.
Peakmuyn koMmiekcoo6pa3oBaHus ¢ y4acTHEM HEOPTaHMYECKHX BEIIECTB (HA TMPUMEPE TMAPOKCOKOMILIEKCOB
[IMHKA ¥ TIOMIHHA ).
CocraBieHne ypaBHEHHI peakiuii COSTMHEHNs, PA3IOKEHHs, 3aMeIIeHIs, 00MEHa. YpaBHEHUs PEAKIHi TOPEHNUs, HOHHOTO
00MeHa, OKHCIICHIA-BOCCTAHOBIICHHSI.
PacueT KonM4ecTBEHHBIX XapaKTEPUCTHK UCXOHBIX BEIIECTB M MPOAYKTOB PEAKLMH. PacueT KonmMueCTBEHHbIXXapaKTEPUCTUK
TMPOIYKTa PEAKIMH COEAMHEHHS, €ClH OJTHO M3 BELIECTB JJaHO B U30BITKE M/UIM COIEPXKUT Mpumecu. Pacuet maccoBoit mmu
00BEMHOI J10JTH BBIXOJIA TIPOYKTA PEAKIMH COEIUHEHHs OT TEOPETHUECKU BO3MOKHOT0. Pacuer 00beMHBIX OTHOIICHHIT Ta30B. 2
Pacuer maccbl (00beM, KOTMYECTBO BEIIECTBA) MPOYKTa PEAKIUH, €CIIH OJHO U3 BELIECTB JaHO B BUJIE PACTBOpA C
ONpe/eIeHHON MacCcOBOM JI0JIEi pacTBOPEHHOTO
BEILIECTBA.
YpaBHeHUs OKUCIIEHUA-BOCcCTaHOBNIEHHS. CTeneHb OKUCIeHus. OKUCIUTENb U BOCCTaHOBUTENb. OKHCIUTENBHO-
BOCCTAQHOBHTEJIbHBIE PEAKIIUU B IIPUPOJIE, TIPOU3BOJICTBEHHBIX POLECCAX U KU3HEAEATENbHOCTH OpraHu3MoB. OKuCIUTENbHO-
BOCCTAQHOBHTEIbHBIN MOTeHUMAN cpeibl. COCTaBlIeHHE U YPaBHUBAHUE OKUCIUTEIbHO- BOCCTAHOBUTEIBHBIX PEAKIUN METOI0M 4
3NEKTPOHHOro Oananca. TUMHUYHBIE HEOPTaHUYECKUE OKUCIUTENH U
BOCCTAQHOBHTENHU. DJIEKTPOIU3 PACTBOPOB M PACILIABOB COJNEH.
Tema 2.2. OcHoBHOE cotepKaHue OK 01
ONEeKTPOIUTHYECKA Teopernueckoe o0y4enne
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S IACCOLIMALIA U
HMOHHBIA 00MEH

Teopus smeKTpoIATHYECKON aucconmanyy. Peakimn nonHoro oomena. CocTaBleHHE peakiyi HOHHOTO OOMEHA IyTeM
COCTABIIEHHS X MOJHBIX ¥ COKPAILEHHBIX HOHHBIX YPABHEHUH.

['unponu3 comeil. 3HayeHne THAPOM3a B OMOMOTHYECKHX OOMEHHBIX Tpoueccax. [Ipumenenne rugpommsa B
MIPOMBIIIJIEHHOCTH.

Jlaboparopnas padota «Peakuuu ruponuzay.

HccnenoBanue cpelbl pacTBOPOB coliei, 00pa30BaHHBIX CHIIBHBIMU M CTA0BIMH MIPOTOJIUTAMH, U UX PEAKIUH CPacTBOPaMH 2
menoun 1 kapoonara Harpus. CocTaBieHne peakiuii THIpoIn3a coneil.
KontpoabHas
CrpoeHue BelecTBa U XMMUYECKUE PEAKIUH. 2
padora 1
Pasnen 3. CtpoeHne u CBOMCTBA HeOPraHWYeCKHX BelleCTB 26
Tema 3.1. OcHoBHOE coflepKaHue 8 OK 01
Knaccuduxarpus, Teopernyeckoe 00yueHme 8 OK 02
HOMCHKJIaTypa n [IpeMeT HeOpraHWYeCKOH XMMHUH. B3aMOCBSI3b HEOpraHMIeCKHX BerecT. Kiaccu(ukaris HeopraHuueCKnx BEIeCTB.
CTPOCHHC Tpoctsie U croxkHbIe BemecTBa. OCHOBHBIC KITACCHI CIOKHBIX BEIICCTB (OKCHIBL, THAPOKCHIIBI, KHCIOTHL, COJIH).
HCOPraHMHYECKAX HoMeHKkIaTypa 1 Ha3BaHKMe HEOPraHWYECKHX BEMICCTB MCXOAS M3 MX XUMHYECKOH (POPMYITBI HUTH COCTABICHHE XMMIYECKOM
BCIICCTB (opMyIIBI KCXOZIS M3 HA3BAHMS BEMIECTBA MO0 MEKIYHAPOJHOM WM TPHBHATHHOMHOMEHKIIATYPE.
MexmonekynspHble B3auMOASHCTBUA. Kpucrammoruapatel. ArperatHble COCTOSHHS BellecTBa. Kpucrammyueckue u
amop(Hbie BemrecTa. THITBI KPUCTANIHYECKHX PEUIETOK (ATOMHAS, MOJCKYISPHAs, HOHHAS, METATITHYECKas). 3aBHCHMOCT 4
(r3HUecKUX CBOWCTB BEIIECTBA OT THMA KPHCTALTHYECKON pemeTkd. [Ipuuntbpl MHOTOOOPAa3Hsi BEIECTB.
CoBpeMEHHBIC MPEICTABICHUS O CTPOCHHH TBEPIBIX, KUAKHX U Ta3000pasHbIX BemecT. JKuIKkie KpHCTaILIbL.
Perenne 3a1a4 Ha pacueT MacCOBOH [0 (Macchl) XMMHYECKOTO dleMeHTa (COeTuHEeHus) B Monekyne (cmecw). Pemierne
MPAKTHYECKUX 3aIaHAI 10 KITAaCCH(DUKAIIMH, HOMCHKIATYPE i XHUMHUYECKAM (JOPMYJIaM HEOPTaHWYECKHX BEIIECTB Pa3IUYHBIX 4

KJIaCCOB (HaBLIBaTL U COCTaBJIATH (bOpMYHLI XUMHUYCCKUX BCUICCTB, OIPCACIATD
PUHAVICKHOCTDL K KHaCCY).
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Hcrounnku xumudeckod MHMOpMaImu (HayyHass ¥ ydeOHO-HAydHas JHTEPaTypa, CPEACTBA MAacCOBOM
uH(opmanuy, cetb Mateprer u apyrue). [louck uH(OpMaLuy M0 Ha3BaHUAM, MIECHTH(DUKATOPAM, CTPYKTYPHBIM
dhopmynam.

Tema 3.2. Dusuko- OcHoBHOE cofiepkanne 12 OK 01
XUMUYECKHUE Teopernyeckoe odyuenne 12 OK 02
CBOHCTBA Meransl. Obmme (usnyeckine ¥ XMMHYECKHE CBOMCTBA MeTa/uioB. CrocoObI MOTydeH s, 3HAYECHHE METAIOB HHEMETAIIIOB
HCOPraHMHMCCKUX | g yipppojie W KM3HEAEATENBHOCTH YENOBEKA W OpraHu3mMoB. KOpposus MeTaiuioB: BUIbI KOPPO3HH, 2
BCHICCTB CII0COOBI 3AIUTHl METAIOB OT KOPPO3HH.

Hemeramnsl. O0miue puznyeckue u XuMUYeCKHe CBOCTBAa HeMeTaoB. TunuuHele cBoiicTBa MeTamnos | Y— Y| Irpym.

Knaccudukarust 1 HOMEHKIIATYpa COSIMMHECHUI HeMeTautoB. KpyroBOpoTsl GHOTCHHBIX 3JIEMEHTOB B 2

pUpOJIE.

Xumudeckne CBOMCTBA OCHOBHBIX KITACCOB HEOPTAHMYECKHX BEMIECTB (OKCHIIOB, THAPOKCHIOB, KICIIOT, CONEH 1 JIp.).

3aKOHOMEPHOCTH B W3MEHEHHH CBOHCTB TMPOCTHIX BEIIECTB, BOIOPOIHBIX COSTUHEHHH, BBICIINX OKCHIOB H 2

THIPOKCHUJIOB.

CocTaBlieHre YpaBHEHHMI XMMHYECKHX PEAKIHi ¢ YIaCTHEM MPOCTHIX M CIOKHBIX HEOPTaHMYECKHX BEIIECTB: OKCHIIOB

METAJIOB, HEMETAIIOB W aM()OTEPHBIX JIEMEHTOB; HEOPTaHMYECKHX KHCIOT, OCHOBAHHA M aM(pOTEPHBIX THAPOKCHIOB,

HEOPraHMYECKHX COJIEH, XapaKTepU3YIONIUX HX CBOMCTBA. 4

Pemenue mpakTHKO-OPHEHTHPOBAHHBIX TEOPETUUECKUX 3aaHNil HA CBOWCTBA M MONYYEHHE HEOPTAHMYCCKHX

BEIICCTB.

JlaGoparopuas pabora «CBOWCTBA METAIIOB M HEMETAILIOBY.

UccrnemoBanne (pU3MYECKUX W XUMUYECKUX CBOMCTB METAJUIOB M HEMETALIOB. PellieHre SKCIePUMEHTAIBHBIX 33/1a4 110 5

CBOMCTBAM XMMHYECKHAM CBOMCTBAM METQNIOB W HEMETAIUIOB, 10 DACIO3HABAHMIO M TOJYYEHHIO COCIHHEHHMI

METAJIIOB U HEMETAJUIOB.
Tema 3.3. OcHoBHOE cofiep:kanue 4 OK 01
IIpon3BoscTBO Teopernyeckoe o0yueHmne OK 02
HCOPraHWHCCKUX | OQmue mpecTaBIeHust O MPOMBIIUIEHHBIX CMOCO0AaX MOMyYEHHsS XMMHYECKHX BEIIECTB (Ha HpUMEPE
BEIICCTB. 3HAYCHHEN | 1pop3poaCTBA aMMHAKA, CPHOI KHCIIOTH). 2

IIPUMCHCHUC B

‘{epHaﬂH OBETHAsA MCTAJLTYyprus. HpaKTI/I‘IeCKOG NPUMCHCHUC JSJICKTPOJIM3a UIA IOJTYYCHHA IICIIOYHBIX,
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OBITY U Ha
IPOU3BOJICTBE

I1€JI0YHO3EMENBHBIX METAUIOB U alntOMUHUA. CTEKJIO M CHIIMKATHAS POMBIILUIEHHOCT.
[Tpo6iema 0TX010B U TOOOYHBIX IPOIYKTOB.

Penienne npakTHKO-OpPUEHTHPOBAHHBIX 33JaHUN O POJM HEOPraHUYECKOM XMMMYM B Pa3sBUTUM MEJULMHBL, CO3JaHHUH
HOBBIX MATEpHaloB (B CTPOMTENLCTBE M Jp. OTPACIAX MPOMBIIUICHHOCTH), HOBBIX MCTOYHUKOB SHEPIUM (albTepHATUBHbBIE
MCTOYHHMKH SHEPTUU) B PELICHUU MPOOJIeM 3KOJIOTUYECKOMN, SHEPreTUYECKON U MUILEBOM

0€30I1aCHOCTH.

KonTtpoabnas
padota 2

CBoiicTBa HEOPraHMYECKUX BEIIECTB.

Pazpen 4.

CTpOCHﬂe H CBOiicTBa OPraHu4eCKuX BEIIECTB

36

Tema 4.1.
Knaccuduxarus,
CTpOCHHE U
HOMEHKJIATypa
OpraHUYEeCKUX
BEIIECTB

OcHoBHOE CoICpKaHue

Teopernyeckoe odyuenne

[Tpenmer opraHuyeckod XuMuu. B3auMOCBS3p HEOPraHWYECKUX W OPraHAYECKHX BEIIECTB.

XUMHUYECKOe CTPOSHHE KaK MOPSIOK COSIMHEHUS aTOMOB B MOJIEKYJIE COTJTACHO WX BaJeHTHOCTH. OCHOBHBIE TTOJOKEHHUS
TEOPUU XHUMUYECKOTO CTPOEHHS OpraHmyeckux coenamHeHud A.M. BytnepoBa. VYTiepoaHblil CKeIeT OpraHMyYecKoi
MOJEKYJBI. MONEKyISspHbIE W CTPYKTYpHBIE (pa3BepHYTHIE, COKpANIECHHbIE) XUMHUUECKHE (OPMYJIBL. 3aBHCHMOCTH CBOWCTB
BEIIECTB OT XMMHUYECKOTO CTPOEHUsS MONEKynl. V3omepus M u30Mepbl (CTPYKTYpHAs, reomeTpuueckas (LHc-TpaHc-
moMepus). KpaTHOCTh XUMHUYECKOH CBSI3H.

[Tonstre o GpyHKIHOHATBEHOM TpyTie. [IprHIMITH KTaccHbHUKANK OPraHMIECKUX COSIMHEHNH. MeXTyHapoTHas
HOMEHKJIaTypa Y TPHHIUIBI HOMEHKJIATYphl OPraHUYECKUX COEAMHEHHH.

Homenknarypa opraHnueckux COeJAMHEHHH OTIAENbHBIX KJIACCOB (HACHIIICHHbIC, HEHACBHIIICHHbBIE U apOMaTHYECKUE
YII€BOIOPOIBI, CIIUPTDL, (hEHOIBI, aNbJETU/Ibl, KETOHBI, KapOOHOBBIE KUCIOTHI U Jp.) CocTaBlneHre MONHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (DOpPMyN OpPraHMYECKHUX BEIIECTB OTAECNbHBIX KJIACCOB, UCHONB3YS MX HA3BaHHUS MO CHUCTEMATHYECKON
HOMeHKatype. PacueTsl mpocreiimieil GopMyisl OpraHu4eckoil MOJIEKYIIbL,

HCXOJIS M3 JIEMEHTHOr0 coctana (B %).

OK 01

OcHoBHOE coflep:Kanue

16

Teopernueckoe o0y4enne

16

OK 01
OK 02
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Tema 4.2. CoiicTsa
OpraHUYEeCKUX
COEMHEHNHN

DuU3MKO-XUMHYECKUE CBOWCTBA OPraHUYECKIX COSIMHEHUH OT/IETBHBIX KIIACCOB (0COOEHHOCTH KIacCuDUKaIuK
¥ HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTHYECKH sl 1 o01as popmysa; m3omepust; pu3nuecKue CBOICTBRa,
XUMHUYECKHE CBOMCTBA; CIIOCOOBI TOTYUCHHUS ):

— IpCACIbHBIC YITICBOAOPO/LI. FOpCHI/IC MCTaHa KaK OAWH U3 OCHOBHBIX UCTOYHUKOB TCIIJIa B IPOMBIIIJICHHOCTUHA 6I>ITy.
CsoiicTBa MPUPOAHBIX YTIIEBOAOPOAOB, HAXOKACHUE B IIPUPOAC M MPUMCHCHUC AJIKAHOB,

— HeTIpeIeTIbHbIE U apOMaTHUYecKue yriaeBoaopoasl. [lomimepusarus THIeHa Kak OCHOBHOE HAIIPABJICHUE €0
UCTIONb30BaHus. ['opeHne aleTuieHa Kak UCTOYHHK BBICOKOTEMIIEPATYPHOTO TJIAMEHH JIJIS CBApKH U PE3KU
METAIIJIOB;

— KHCIOPO/ICOJEpKAIlMe COeANHEHUS (CIUPTBI U HPOCThIE AGUPBI, (EHOIBI, aTbJETH/IBl U KETOHBI, KapOOHOBBIE KMCIOTHI M HX
npou3BojHbe). [lpakThdeckoe NpUMEHEHHE OSTHICHTJIMKONS, TiunepuHa, (enona. [lpumenenue dopmanbaeruna,
aleTasbAeTHa, YKCYCHOU KUCIOTHL. MbITa Kak COJIM BBICIITMX KapOOHOBBIX KKCIOT. Mororue

CBOMCTBA MBINA;

— a30TCOJEPKAIINE COSTMHEHNS (AMUHBI U aAMHHOKUCIIOTHL, OCNKH).

Knaccudukaius n ocoOeHHOCTH OpraHuveckux peakiuid. Peakumonnsie neHTpsl. Pagukanst. [lepBoHavansHbie
MOHATHSA O TUMAX U MEXaHW3MAaX OPraHMYEeCKHX PEaKLMi.

Pemenne remnouex mpeBpalleHnil Ha TEHETHYECKYIO CBA3b MEXK/Y KJIacCaMi OpPraHMYEeCKUX COSIMHEHHH ¢ COCTaBICHUEM
Ha3BaHWIl OPraHUYECKUX COCAMHEHWN MO TPUBHMAJBHOM WM MEXIYHAPOAHOM CHUCTEMATHYECKOM
HOMEHKIIaType. PelieHne pacueTHbIX 3a7ay MO YpaBHEHMAM PEAKIMH C y4yacTHeM OpraHM4eCKHX BEIIECTB.

Jlaboparopnas pabora «[lomyueHue 3TiieHa U M3y4EHHE €TO CBOMCTBY.

[lomyuenue sTuneHa U3 3TaHONA B 1a0OPATOPHH U U3yYEHHE er0 (M3MYECKUX U XMMHYECKUX CBOMCTB. COCTaBICHUE PeaKIuii
NPUCOEIMHEHHS ¥ OKHMCIEHHS Ha MpUMepe dTiieHa. PeleHre pacueTHbIX 3a1ad ¢ UCIOJIb30BaHHEM IJIOTHOCTH Ta30B MO
BOJIOPOJTY ¥ BO3/LYXY.

Tema 4.3.
Opranuueckue
BEILECTBA B
KU3HENEATEIBHOCT U
YesoBeKa.
[TponsBoacTso u

OcHoBHOE coflep:Kanue

12

Teopernueckoe o0y4enne

12

Buooprannyeckue coemunenus. [lpumenenne n 6uonornyeckas poib yrieBoioB. OKUCIEHHE YIIEBOJOB — UCTOYHUK
SHEPruM JKUBBIX OpraHu3MoB. OOnacTH NpUMEHEHHS aMHHOKHCIOT. IlpeBpaiieHus O€NKOB MMIIM B OpraHu3Me.
Buonornyeckue ¢ynkimn OenkoB. buonornueckue dyHkiwu xupoB. Pomb opraHnyeckoit Xumun B

peleHny npodneM MUIIeBOH 6e30MacHOCTH.

OK 01
OK 02
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IIPUMEHEHHE HyxnennoBble kucnotsl: cocras u crpoenue. Crpoenue HykneotuioB. Cocta HykaenHosblx kuciotT (JJHK, PHK). Pomb
OpraHuYeCcKHX HYKJICHHOBBIX KHCIIOT B JKU3HEIEATEHHOCTH OPraHH3MOB.
BCIICCTB B [Tpou3BOACTBO OpPraHMYECKMX BEIIECTB: MPOU3BOACTBO MeTaHoJda, mepepaborka HedTu. IlommdTunen Kak
[POMBIIUICHHOCTH KPYIHOTOHHAXHBIA IPOAYKT XMMUYECKOTO MPOU3BOACTBA. [IpuMenenne stunena. [Ipous3BoacTBo v IpUMEHEHHE KaydyKa U
PE3UHBIL.
CHHTETHYECKHE M HCKYCCTBEHHBIE BOJIOKHA, WX CTPOCHHME, CBOWCTBA. I[IpakTHYECKOE WCIIONB30BAHHE BOJIOKOH.
CHHTETHYECKHME TUICHKA: W3OJALMS Ui [POBOJOB, MEMOpaHbI [Uisi ONPECHEHHS BOJbI, 3ALIMTHBIC TUICHKH ISt 2
aBTOMOOWJIEH, ~TUTACTBIPH, XUPYPrUYECKHe TMOBA3KH. HOBBIE TEXHONOTMH JAJIbHEHINEr0 COBEPIICHCTBOBAHKSA
HOJIMMEPHBIX MATEPHAIIOB.
Posb opraHuYecKoil XUMUH B PEIICHAH MPOOJIEM IHEPTETHYECKOH OE30MACHOCTH, B PA3BUTHH MEIHIIMHBI,
CO3JIaHHUM HOBBIX MATEPUANOB, HOBBIX MCTOYHMKOB SHEPrHHU (ABTEPHATHBHBIE MCTOYHUKH SHEPIHUH).
Pelenre npakTUKO-OPUEHTHPOBAHHBIX 3aJaHHI 110 COCTABIEHMI0 XMMHYECKUX PEAKIMi, OTPaKaroIIHX
XUMHYECKYI0 aKTHBHOCTh OPTaHMYECKHX COEIUHEHHMI B PAsIMUHBIX CPelax (MPHPOIHBIX, OMOJOTHYECKHX, TEXHOTEHHBIX). 4
KonTpoabnas .
CTpyKTypa ¥ CBOHCTBA OPraHMYECKHX BEIIECTB. 2
padora 3
Pa3nen 5. Kunernyeckue u TepMoTMHAMHYECKHE 32KOHOMEPHOCTH NPOTEKAHHS XHMHYECKHX PeaKiuii 14
Tema 5.1. OcHoBHOE cofiep:kanue 4 OK 01
Kunernyeckne TeopeTnueckoe oGyuenue OK 02
3aKOHOMCPHOCTH Xumuueckue peakiun. Knaccupuramys XMMAYECKHX PEaKiyii: 10 (pa30BOMY COCTaBy (TOMOTEHHbIE U T€TEPOTEHHEIE), 110
HPOTCKaHN5 VICTIONB30BAHMIO KaTaIu3aropa (KaTaIMTHYECKHE U HEKATATMTHYECKHE).
XUMHHICCKAX CKOpOCTh  peaKiliy, €€ 3aBHCHMOCTb OT pasiM4HbIX (DAKTOPOB: HPUPOABI PEArMpPYHOLMX BEIIECTB, KOHIEHTPAIMH
peaxumit pearupyromx BelecTB, Temieparypsl (mpasuio Banr-T'opda), miomand peaklHOHHON MOBEPXHOCTH, HAIMYHS 2

KaTalm3aTopa. Ponb KaTaJIn3aTOpOB B IIPUPOJEC M IIPOMBIIIICHHOM IIPOU3BOICTBE.
9Hepm51 AKTHUBallUH. AKTPIBPIpOBaHHBII;'I KOMILJICKC. KaTaHI/BaTOpBI U Kataaus. Ponb KaTaJIM3aTOpPOB B IIPUPOJC U
IIPOMBIIIJICHHOM IIPOU3BOJICTBE.
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W3ydeHne 3aBUCHMOCTH CKOPOCTH XHMMHYECKOW pEaKkuud OT KOHLUECHTPALMH PEarupyronfx BEHIECTB |
TEMIIepaTypHl.

JlabopatopHas paboTa Ha BEIOOp:

1. JlaboparopHas padota «Onpe/enenue 3aBUCUMOCTH CKOPOCTH PEAKIMH OT KOHIICHTPAIMU PEarupyroInuX BEMICCTBY.
HccnenoBanye 3aBHCHMOCTH CKOPOCTH PEaKIHH OT KoHIeHTparmu. OmpenencHue KOHCTAHTBI CKOPOCTH PEaKLUU
rpadUIecKuM METOJIOM.

2. JlabopatopHas pabota «OmpeneneHie 3aBUCHMOCTH CKOPOCTH pEakIMd OT Temmeparypsi». MccnenoBanue
3aBIUCUMOCTH CKOPOCTH PEAKI[UA OT TEMIIEPATyphl. PacueT sHeprun akTHBAINK PEAKIHH.

Pemrenne mpakTHKO-OPHEHTHPOBAHHBIX 33JaHUI HAa aHaMM3 (AaKTOPOB, BIHAIOIIMX HA M3MEHEHHE CKOPOCTH
XHUMUYECKON PEeaKiyHy.

Tema 5.2.
Tepmonunamuueckue
3aKOHOMEPHOCTH
MPOTEKAHHS
XUMHAYECKUX
pEaKIHid.
PaBnoBecue
XUMHUYECKHUX
peakuui

OcHoBHOE COICpKaHuE

Teopernueckoe o0y4enne

Knaccudukamus XuMuueckuX peakiuil: Mo TemioBoMy 3(dekTy (3K30TepMUYECKUe, >HIOTEPMHUYECKHE), I10
obpatumocti (oOpaTumMble U HeoOpaTuMble). Temnobie H3QPeKTh XUMUYIECKUX peakuuid. TepMoXuMUUecKre ypaBHEHHSI.
OOpatuMocTh peakiuil. XMMHYECKOE pPaBHOBECHE M €ro CMELIeHHWE TO0jA JACHCTBHEM pa3iuyHbIX (DaKTOpoB
(KOHIIEHTpAlMsl PEareHTOB WM MPOAYKTOB PEaKLMH, NABJICHHE, TEeMIeparypa) Ui CO3JaHHS ONTHUMAIbHBIX YCIOBHH
IIPOTEKAHN XUMHYECKHX NIPOLIECCOB.

[Tonsitie 06 sHTANMBIUKM U SHTpoNHU. DHEprus [nd6ca. 3akon ['ecca u cnencTBus u3 Hero. Ponb cMmermenus
PaBHOBECHS B TEXHOJIOTMYECKUX MPOLECCAX.

[Mpunrun Jle Illarense. Brusaue pasznuunbix (akTOpOB HA M3MEHEHHE PABHOBECHS XUMHYECKHX PEAKIM. 3aKOH
JEHCTBYIOIIMX MAacC M KOHCTaHTa XMMUYECKOTO paBHOBecUs. PacueThl paBHOBECHBIX KOHIICHTpAlUHpearupyromux
BEILIECTB U MPOAYKTOB peakiuil. Pacuetsl TemmoBoro sdpdekra peakiuu.

Pemienne mpakTHKO-OpUEHTHPOBAHHBIX 3aaHuii Ha TpuMeneHue npunuuna Jle-llatense s HaxoxaeHUs
HATpaBJICHHs CMEIIECHUs PAaBHOBECHS XMMHUYECKOW peaklnu U aHamu3 (akTOpoOB, BIHSIOMIMX HA CMEIICHHE
XMUMHYECKOTO PAaBHOBECHUSL.

Jlaboparopnas pabota «M3yuenue BiusHuIS pa3nuIHBIX GAKTOPOB HA CMEIIEHHE XUMIYECKOT0 paBHOBeCHsY. MccnenoBanue
BIIMSHUS U3MEHEHHUS KOHIEHTPALU BEILECTB, PEAKIMKI CPE/Ibl M TEMIIEPATyphl HA CMELICHUEXMMUYECKOTO PABHOBECHS.
CpaBHEHHE MONYYEHHBIX PE3yNbTAaTOB C TEOPETHYECKH MPOTHO3UPYEMBIMH Ha OCHOBE

npunumna Jle Ilarense.

OK 01
OK 02
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Kontpoabnas

CKopocTh XMMHYECKOH PEeakiuu M XMMHYECKOEe PAaBHOBECHE. 2
padora 4
Paznen 6. JlucnepcHbie cHCTEMBI 14
Tema 6.1. OcHoBHOE cofiepkanne 6 OK 01
JlucnepcHble TeopeTnueckoe ofyuenne 6 OK 02
CHCTCMBI 1 Jlucniepcusie cuctemsl. Komnoumnbie cucteMbl. VcTHHHBIE pacTBOpEL OK 07
(baxroper ux PactBopenme xak (usnko-xumuueckuii nporecc. PactBopsl. CriocoObl IPUTOTOBIEHUS PACTBOPOB. PacTBOPHMOCTS.
YCTOHYMBOCTH MaccoBast 10115 PacCTBOPEHHOTO BEIeCTBA. IIpeeNlbHO JOMYyCTHMBIE KOHIEHTPAllMH W HMX MCIIOJIB30BAHHE B OIEHKE
HKOJIOTHYECKOH 0€30MacHOCTH.
Knaccudukamus mucnepcHeix cucteM 10 coctaBy. CTpoeHHe M (PaKTOpPhl YCTOWYMBOCTH JIUCTIEPCHBIX CHCTEM. 4
Pacro3HaBaHie WCTHHHBIX PAcTBOPOB, KOJUIOMIHBIX PAacTBOPOB M TpyOomucrepcHbX cucteM. CTpoeHHe MHUIIEIIIBI.
PaccenBanue cBeta mpu MpOXOKAECHWHM CBETOBOTO MyYKa Yepe3 ONTHUYECKH HEOTHOPOIHYIO cpeny (dddexra
Tunpmans).
Permenne 3aa4 Ha TPUTOTOBIIEHHE PACTBOPOB.
Pemenne mnpakTHKO-OPHEHTHPOBAHHBIX PACUCTHBIX 3aJaHWH HA JIICIIEPCHBIC CHUCTEMBI, WCIONb3yeMble B OBITOBOM H )
MPOU3BOJICTBEHHON JICATEILHOCTH YEJOBEKa, ¢ MO3MIIMN SKOJOTHYECKOM 0€30MacHOCTH MOCIEACTBHNA M TPaMOTHBIX
pereHui mpo0seM, CBI3aHHBIX C XUMHUEH.
Tema 6.2. OcHoBHOE corepKaHue 6 OK 01
HccnenoBanue Jlaboparopnas pabota «IIpurorosneHue pacTBOpOBY. OK 02
CBOWCTB [lpuroToBneHnne pacTBOPOB 3aJaHHOW (MOJNAPHOW) KOHIEHTpauuu (C  MPaKTUKO-OPUEHTHPOBAHHBIMU 2
JHMCIIEPCHBIX CUCTEM|BOIIPOCAMHU ), OTIPENICIICHUE CPEIIBI BOJHBIX PACTBOPOB.
A X Jlaboparopnas pabota «lccienoBaHue IUCTIEPCHBIX CHCTEM).
HICHTH(UKALH [IpuroroBieHue U U3yyeHUe CBOMCTB AUCIIEPCHBIX CHCTEM Pa3HbIX BUAOB: CYCHEH3UHU, IMYIIbCUH, KOJIOUJHOTO PaCTBOPA. 4
CpaBHeHMe CBOICTB UCTUHHBIX U KOJIOUHBIX PACTBOPOB, BBISBICHUE OCHOBHBIX PA3IHUUi MEXKIY HUMHU.
KonTpoabnas
JlucrepcHble CHCTEMBI. 2
padora 5
Paznex 7. KavecTBennsie peakuun o0HApyXeHHS HEOPTAHMYECKHX H OPraHHYECKHX BeLIeCTB 14
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Tema 7.1.
OOHnapyxeHue
HEOPTaHUYECKUX
KaTHOHOB U
AHHUOHOB

OcHoBHoe cofiepkanne

KauecTBeHHbIC XUMUYECKHE PEAKINHI, XapPAKTEPHBIE T 00HAPYKEHHS HEOPraHMIECKHIX BEMIECTB (KATHOHOB HAHHOHOB).
CocraBnenue ypaBHeHuUi peakiuii o0HapyxeHus kKaTuoHoB [-VI rpynm u aHHOHOB, B T.4. B MOJIEKYJISIPHOM M HOHHOM
dbopmax.

Peakuun 0OHapyKeHUs HEOPraHUYECKHX BEIIECTB B PEATbHBIX 00BEKTAX OKPYKAIOMIEH CpejIbl.

OGHnapyxeHne HeopraHmdeckux BeniecTB (kaTruoHoB |-V rpymm ui aHMOHOB) € UCHOIH30BAHUEMKAYECTBEHHBIX
AHAIIMTUYECKUX PEAKIIUM.

1. JTaGopatopHas pabota «AHanmuTHUeCKHE peakiiu KaTuoHOB |-V rpymm».

[IpoBesieHNe KaueCTBEHHBIX PEaKIMil, HCMOB3YEMBbIX 11l OOHAPYXKEHHS KaTHOHOB | Ipymmbl (Kaius, HATPUs, MarHus,
amMoHnus), |l rpynnet Ha npumepe Oapus, |11 rpynmsr — cBunna, 1V rpynmnsl — antoMuHus,

V rpymmer — xenesa (11 u H1), VI rpynmer — Hukens. Onucanne HaOMOIaeMbIX ABICHHIN U COCTABNCHHE XUMUIECKAX
peaKuui.

2. JlJaboparopHast paboTa « AHATUTHIECKHE PEAKI[H aHUOHOB).

[IpoBeneHye KaueCTBEHHBIX PEAKIINH, MCTIONB3YEMBIX [T OOHApYKEeHNUS aHUOHOB: kapOoHata, pochara, cyabdata,
cynbduaa, HuTpata, xaopuaa u ap. OnucaHue HaOMOTAEMBIX SBICHIN W COCTABJICHHE XMMHYECKUXPEAKITHH.

OK 01
OK 02

Tema 7.2.
Ob6napyxeHue
OpPraHUYECKUX
BEIIECTB OTJENbHBIX
KJIaCCOBC
HCII0JIb30BaHUEM
KayeCTBEHHEBIX
peakuui

OcHoBHOE cofiep:kanue

KauecTBeHHble XMMUYECKUE PEAKIUU, XapaKTEpHbIe I OOHAPYKEHHs OTAENbHBIX KIACCOB OPTaHMYECKUX COENMHEHHUII:
(eHONOB, anbAErUI0B, KpaxMala, yKCYCHO! KUCIOTBI, aMUHOKUCIIOT U JIp.

Jlenatypanus OeNnKOB MPU HArpeBaHUHM, LIBETHbIE PEAKINU OENKOB.

CocTaBnenue KaueCTBEHHBIX PeaKiuii 0OHApYKeHHS OPraHMYECKUX COCAMHEHHH OTENbHBIX KJIACCOB.

OOHapyKeHHEe OPTaHMYECKHX COCIMHEHUI OTIENBHBIX KJIACCOB.
Jlabopatopras paboTa Ha BEIOOD:
1. JlabopatopHast pabora «KauecTBeHHbIE peakiMy Ha OT/IEIbHBIC KIIACCHI OPraHMYECKUX BEIIECTBY.

OK 01
OK 02
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[IpoBe/ieHIe KAaYeCTBEHHBIX PEAKIH, MCTIONB3YEMBIX s OOHAPYKEHHS OPraHMYeCKHX BEIIECTB PA3THYHBIX KIIACCOB:
(peHONOB, aNBETH/IOB, KpaxMaia, YKCYCHOM KUCIOTBI, aMAUHOKHCIIOT, OeTK0B 1 Jip. OnricaHne HaOM0[aeMbIX SBICHUI 1
COCTABIICHHE XMMUYECKHX PEAKIIMH 1/IITH CXEM.

IpodeccronanbHO-0pHEHTHPOBAHHOE COlepkaHue (CONepKAHNE IPHKIATHOTO MOTYIs) 10
Pazjex 8. Xumus B ObITY H NPOM3BOJACTBEHHOH /eATEIBHOCTH Ye0BeKa 10 OK 01
Tema 8.1. OcHOBHOE cofiepAKanue 10 OK 02
Xumust B ObITY 1 Okonornyeckas 6€30MacHOCTh MOCIEACTBUM OBITOBOM M MPOM3BOACTBEHHON JIEATENLHOCTH YENOBEKA, CBA3AHHAS C 8 OK 04
TPOM3BOACTBEHHON | mepepaboTKOif BEIECTB; TIOMCK H AHANH3 XUMIYECKOH MH(OPMAITMH 13 PA3THIHBIX HCTOYHUKOB(HAYYHAS H y4eOHO- OK 07
ACATEIIBHOCTH HayyHas JUTepaTypa, CpeacTBa MaccoBoil HH(popMaluy, ceTb VInTepHeT u npyrue).
IeJI0BCKa Keiicol (¢ yuerom Oymymuieir mpodeccHOHATBHON ASATENBHOCTH) Ha aHAIM3 HH(OPMAIIMH O TIPOU3BOICTBEHHOM JIEATEIBHOCTH

YeI0BEeKa, CBA3AHHOM C TepepaloTKOM 1 MOTyYeHHEM BEIIECTB, a TAKKE C IKONOTHYECKOH O€301MacHOCTHIO.

3amuTa keiica: [IpeacrapneHne pe3ynabTaToB pelieHHs KeHCOB (BBICTYIUIEHHE C MPEe3eHTaLHeH ) 2
*Pazpen 9.1. MccneioBanne u XUMHYECKHii aHATH3 MPOJYKTOB 51
Tema 9.1.1. OcHoBer |OcHOBHOE cofep:kanue 12 OK 01
71a00paTOpHOH Jlabopatopras padota «OCHOBBI 1a00PaTOPHOI MTPAKTHKI. MK 2.3
IIPAaKTHKH B Jlaboparopnast mocyna u xumuyeckue peaktuBbl. OCHOBHbIE nabopaTopHsle omepauuu. JlabopatopHoe 06opyaoBaHuUE. 6 gﬁ g;
npodeccHOHATBHBIX | TexHHKa 6€30MacHOCTH U MpaBuIa paboThl (II0BEIEHHs ) B 1a00PaTOPUH. '
11abopaTopHsX BhilosiHEHKE THIIOBBIX PacueToB 10 TEMATHKE SKCIEPUMEHTa (BBIXOJ MPOAYKTA PEAKI|H, Macca HABECKH, 00beM 6

pPacTBOPUTEIIS).

4 Otpaxaercs I1K, anemeHT KoTopoit hopMUpyeTcs MPUKIATHBIM MOIYJIeM (MpodecCHoHaIbHO-OpHEHTHPOBAHHBIM cojiepikanueM) B cooteTcTBuM ¢ DI'OC peamsyemoit
npodeccun/crnenuanboctu CI10

26




OOpaboTka JaHHBIX, aHATH3 U OLEHKA MX JOCTOBEPHOCTH (BBIUMCICHHE CPEIHETO 3HAUCHUAIKCTICPHMMEHTANbHBIX JAHHBIX,
TIOTPELIHOCTH).
[Ipencrasnenue pe3ynbTaTOB HKCIEPUMEHTA B Pa3IU4HOi Gopme (Tabmuua, rpauk, OT4ET, NOKIaJ, IPE3CHTALNA).

Tema 9.1.2.
XUMHUYECKUN
aHaiu3 npod BOJIBI

OcHoBHOE cofrep:kanue 14
Teopernyeckoe odyuenne 14
Knaccuduxanus npobd Bojbl M0 BUIy M Ha3HAYEHHIO, UCXOAS M3 €€ XUMHYECKOTo cocTaBa. OpraHoienTHIeCKie CBOHCTBA
(3amax, mpo3payHOCTh, IIBETHOCTh, MYTHOCTB) BOJBL. KHCIOTHOCTH 1 MET0YHOCTH BOABL PH cpesibl u MeTo/b! ee
ompeieneHus. JKecTKoCTh BOIBI U METO/IbI e¢ ompejieneHus. CyIHOCTh METO/Ia THTPOBAHHSL.
Bupt xecTkocTH BO/IBI (BpeMEHHAs U TTIOCTOsTHHAS ). JKeCTKOCTh BOJIbI KaK MPUYKHA BBITAICHUS 0CAIKOB MITHO0Pa30BaHUS
COJICOTIIOKEHUH, IMEIOIIMX MECTO B OBITY U Ha IPOU3BOJICTBE. 4
CocraB conell, BBI3BIBAIONINX KECTKOCTh BOJBL. XMUMHYECKHE MPOLECCHI, YCTPAHAIOMINE KECTKOCTD BOJIBL. Y PABHEHUA
XMUMUYECKUX PEAKLHH, HLTFOCTPUPYIOIIUX TTPOLECCH, TPOUCXOAIINE IPH YCTPAHEHUH KECTKOCTH. Y CTPAHEHHE BPEMEHHOM
KECTKOCTH OBITOBBIMU M XUMUYECKUMH crioco0amu. CriocoObl yCTpaHEHHs TOCTOSHHOM
KECTKOCTH.
Crioco0bl BbIpaXKEHHUS KOHIIEHTPALUU PACTBOPOB: MaccoBasi 071 PACTBOPEHHOTO BEIIECTBA, MOIAPHAS 1 MOJSIbHAS
KOHIIEHTpaluu. Tutp pactBopa. Pemenne npakTuko-opueHTUPOBAHHBIX TEOPETUUECKUX 3aIaHNI HApPAcUeT KOHIEHTpaInii A
3arpsA3HSAIONIMX BEIIECTB M MX CPABHEHHE C MPEAETbHO TOMYCTHMBIMU KOHIIEHTPALUAMH
(ITIK).
Uccnenoanne xumuyeckoro coctasa mpod Bojbl.JlaboparopHas
paboTa Ha BEIOOD:
1. Jlaboparopras padota «O4rCTKa BOJIBI OT 3ar psI3HEHHID).
Ucnonb3oBanue MeTO10B GMIBTPOBAHUA U aICOPOLIKH 1S OT/ENEHUS 3arpsA3HeHuil B uccnenyemoil mpobe Boasl. Boidop
METOJIa OYUCTKU B 3aBUCHMOCTH OT Buja 3arps3HeHus. CpaBHeHue 3QQEeKTHBHOCTU Pa3NMYHBIX METOJIOB OYMCTKH BOJBI B 4

Pa3HbIX YCIOBUAX (B TaOOPAaTOpHH, B JOMALIHKUX H MOJNEBBIX YCIOBUSX).

2. Jlaboparopuas pabora «Onpezenerue pH Bofbl U €€ KUCIOTHOCTHY.

Onpezenenne pH cpesibl ¢ MOMOLIBIO YHUBEPCATbHOTO HHAMKATOpA. Mcronb30BaHue TUTPOBAHUS 11 OTIpE/IeIeHHS
kucnotHocty. Omnpezenenue oOmiell KUCIOTHOCTH BOAbI, pacyeT cBoOOHOH KucioTHocTH. Onpenenenue oOuei 1
cBOOOIHOM MmenoyHocTH. CocTaBlneHNe ypaBHEHUH peakiuid, MPOTEKAOMUX TP

OK 01
OK 02
OK 07
[IK 2.3
[IK 2.5
lIK5.2

27




OIpeZeNeHNH KUCIOTHOCTH/ METOYHOCTH MPod BOABL Y CTaHOBIECHHE CIIOCOO0B HCIIONB30BAHMS HCCIEIOBAHHBIX TIPOO BOJIBI

B JKU3HEJIEATEINHHOCTH YENOBEKA, HA OCHOBE MOJNYYCHHBIX JAHHBIX O COCTABE.

3. JlaboparopHas padora «OnpesieieHue KECTKOCTH BOJBI U CIOCOOBI € YCTPAHEHHUSY.

Crioco0bI ycTpaHEHHs BCEX BUIOB HKECTKOCTH B 3aBHCHMOCTH OT COCTaBa COJIEH KeCTKOCTH. Perenue skcrepuMeHTaTbHOMI
3a/1a4u Ha BBIABJICHUC BpeMeHHOﬁ U TOCTOSIHHOM KECTKOCTH BOJbI. OHCHKa BCPOATHOCTH YCTPAHCHUA BCEX BUJOB XKECTKOCTH B
JAOMAalIHUX YCJIOBUAX.

Kontpoasnas
pabora 7

XUMHUYECKUH aHau3 mpood BObI

Tema 9.1.3.
XUMHUYIEeCKUMN
KOHTPOJIb Ka4eCTBA
TPOYKTOB MMUTAHUS

OcHoBHOE COICpKaHuE

21

Teopernyeckoe odyuenne

20

KauecTBeHHbI XMMUYECKUH COCTaB MPOAYKTOB muTaHus. Bemiectsa, danscuduumpyronme npoayKThl MUTAHUS, H BELIECTBA,
3arpA3HAONIUE TPOAYKTHI MuTanHus. OnpeaeneHue 3arpsa3HAOIMX XMMIYECKUX BEIIECTB B
NPOAYKTaX MUTAHKSA, ONPEIEICHIE BEIIECTB, HE 3a4BJIECHHBIX B COCTABE MPOIYKTOB MUTAHMUS.

OpraHuyeckue ¥ HEOpraHWYECKHE BENIECTBA, BXOAAIIME B COCTAB MPOAYKTOB MuTaHus. OmpeneneHne coctapa 0o Ha
COZIepKaHNe MAaKpO M MUKPOdJIeMeHTOB. V3yueHne mpeioxeHHBIX MPEMoiaBaTeneM 001 Ha TIPeAMET XMMIIECKOTO
COCTaBa, OMpe/ieNeHne oneil 0T CyTOUHON HOPMBI MaKpo M MUKPO3JIEMEHTOB B yKa3aHHOM OJItOfe.

Pemienye mpakTHKO-OPHEHTUPOBAHHBIX 33/1a4 10 KyIMHAPHON TEMAaTHUKE Pa3MYHbIX THIIOB.

WccnenoBanne XUMAYECKOTO COCTaBa MPOYKTOB muTanus.Jlaboparopras pabota

Ha BHIOOD:

1. JlaGoparopHas pabora «OOHapykeHHEe HUTPATOB B TPOAYKTAX MHTAHUS.

HccnenoBanne MaTepraiIoB TOTYKOMNYECTBEHHBIM METOJIOM OIIPE/IENCHHs HUTPATOB C MCIOJIb30BAHUEM JM(EHIIAMUHA
(KOpHEILIO/bI OBOMIEH, JIMCThS X KOYEPBDKKA KAMYCTHI, IUI06I QPYKTOB). AHANHU3 YPOBHS 3arpsi3HEHUS HUTPATaMH IO
MHTEHCHBHOCTH OKPAIMBAHUS IIPOTYKTOB PEAKIINH.

2. JlaboparopHas pabora «VccienoBanue MPOAYKTOB MUTAHKMS HA HAMYHE YIICBOIOBY.

WccnenoBanne MOIOYHBIX TIPOAYKTOB HA HANMYKME KpaxMaia. VccienoBaHue MpPOAYKTOB HA HATHYKE TIHOKO3BI.

3. Jlaboparopras padota «VccienoBanue POIyKTOB TUTAHUS HA OMPEICICHHE MACCOBOH J0JTH BIAXKHOCTHY

OK 01
OK 02
OK 07
[IK 2.3
[IK 2.5
IIK5.2

KonTpoabnas
padora 8

XUMHYECKUM KOHTPOJIb Ka4€CTBa IPOAYKTOB ITUTAHUA
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[IpomexkyToynass aTTecTauus Mo JUCHHUILIHHE (IK3AMEH)

9K3aMCH

Bcero

189

*O6pa3oBaTenbHas OpraHuM3auua BblOMpaeT OAWMH MOAY/b M3 NpPeLNOXEHHbIX.
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2, YcioBusi peanu3alid MPOrpaMMbl 0611e00pa3oBaTeIbHON THCHHIIHHDI

2.1 TpeGoBanusi K MHHMMAIBHOMY MAaTepHAJIbHO-TEXHHYECKOMY O0ecledeHHIo

Oo0opynoBanue y4yeOHOro kaOuHeTa (HAVISiAHbIE  TMOCOOMs):  HAOOPHI
IIAPOCTEPIKHEBBIX MOJIENCH MOJEKYJ, MOJIETH KPUCTATTMYECKUX PEHIETOK, KOJUIEKIMN TPOCTHIX
¥ CIOXHBIX BEIICCTB W/WIM KOJJICKIMH IIOJMMEPOB; KOJJIEKIUS TOPHBIX IIOPOJA |
MUHepanoB, Tabnuna MenaeneeBa, yueOHble (uiIbMbL, HU(POBHIE 00pa3oBaTEIbHBIC
pecypcbl.

TexHuueckne cpeacTBa  00yYeHHsI:  KOMIBIOTED C  YCTpOMCTBAMHU
BOCIIPOM3BEICHUS  3ByKa, TMPHHTEP,  MYJbTHMEAHA-TIPOCKTOP C  3KPAHOM,
MYIbTHMEINIHAS 0CKA, YKa3Ka-TIPE3CHTEP IS NIPE3CHTAIHH.

OobopynoBanue JadopaTOpuu U padoOYNX MeCT JAOOPATOPHUU: MEH3YPKH, MUIETKHU-
KamelIbHUI[BI, TEPMOMETPbI, MUKPOCKOI, JIYTIbI, TIPEIMETHBIC U TIOKPOBHBIC CTEKIIA, TLTAHIICTHI
JUIS KameNbHBIX peakuui, (UiIbTpoBaibHas Oymara, NPOMBIBAIKK, CTEKISHHBIC MPOOMPKH,
pe3uHOBbIE TIPOOKH, (OHAPHUKH, HAOOP PEAKTUBOB, CTEKISHHBIE MAJOYKU, INTATHBBI IS
NpoOUpPOK; MEpHbI€ I[MWIMHAPHI, BOPOHKM CTEKISHHBIE, BOPOHKH JIETUTEIbHBIE
unnaaapuyeckre (50-100 mur), crynku ¢ mectukoM, haphopoBbie YAIIKH, MHHIETH, QUILTPHI
OymakHble, BaTa, Mapisd, YacOBBIE CTEKJIA, HJEKTPOIUIUTKH, J1a0OpaTOpHbIE IITATUBBI,
CIIUPTOBBIC TOPEJIKH, CIMYKH, TPUOOP IS MONYyYeHHs Ta30B (WM MpoOHpPKa ¢ ra300TBOAHOM
TpyOKO#), JepKaTenu ;s MPoOUPOK, CKISHKM IJIS XpaHEHHs PeakTHBOB, Pa3JaTOYHbIE JTOTKH;
xumuueckue crakanbsl (50, 100 u 200 Mmu); mmaTend; MHHIETHI; THTCIbHBIC IUIIIIBI;
CeKyHI0MepHI(TaiiMepsl), MepHbIe Tpooupku (Ha 10-20 M) 1 MmepHbie KonOb (25, 50, 100 n
200 mu), BoxsHas OaHs (WM TEPMOCTAT), CTEKISHHBIC MATOYKH; KOHAYECKHE KONOBI s
tutpoBanuss (50 u 100 wmi); WMHAMKATOpHBIE MONOCKM Ais omnpeaeneHus pH u
CTaHJapTHAs MHIMKATOPHAS IIKaIa; YHHBEPCAIbHBIN HHAMKaTOp; mumeTkd Ha 1, 10,50 mn
(nmu mo3atopel Ha 1, 5 u 10 M), OIOpETKH 1715 TUTPOBAHHS.

MHdopMaLMoHHOe obecneyeHne peannsaLumu NporpamMmbl

I. bubiaunoreynbiit GoHI

Cranpapt cpeaHero (1moiaHoro) oduero o0pa3oBaHus M0 €CTECTBO3HAHUIO

[Tpumepnast mporpamma cpennero (moiaHOro) oOmiero oOpaszoBaHus Mg Tpodeccuid

HayaJbHOTO MNPOQPECCUOHATBHOIO O00pa30BaHHMS M  CHEUUAJIBHOCTEH CpEIHEro
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npo¢eCCUOHaTBLHOT0 00pa30BaHUs O XUMUU

Metonnueckue nocoOust sl yuuTenst

INa6puensn O.C.. Xumus. 10 knacc. bazossiit ypoenb — M., Ilpocsenienue, 2020r.
I'abpuensn O.C.. Xumus. 11 knacc. bazosbiit ypoBenb — M., Ilpocsemenune, 2020r.
INabpuensn O.C.. Xumus. 10 xnacc. YrayOnenusiii ypoenb — M., IlpocBeuienue,
2020r.

INabpuensn O.C.. Xumus. 11 knacc. YriyoOnennslii ypoBenb — M., IlpocBeuienue,
2020r.

Epemun B.B., Kysemenko H.E., Tepenun B.U., Jlpo3noB A.A., Jlynun B.B.; non
penakuueit Jlynuna B.B... Xumus. 10 knace, IIpocsemienne, 2020 r.

Epemun B.B., Kysemenko H.E., Tepenun B.U., Jlpo3noB A.A., Jlynun B.B.; non

penakuueit Jlynuna B.B... Xumus. 11 knace, IIpocsemenne, 2020 r.

VY4eOHUKM aJ1s1 00ydaronuxcs
I"abpuensa O.C.. Xumus. 10 knacc. bazossiit ypoBenb — M., Ilpocsemenue, 2020r.

I"abpuensn O.C.. Xumus. 11 knacc. bazossiit ypoenb— M., Ilpocsemienue, 2020r.
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4. KoHTpoJib 1 0LIeHKA Pe3yJIbTATOB 0CBOeHHs 0011e00pa30BaTebHOM JUCIHILIMHBI

KoHTpomb u omeHka pe3ynabTaTtoB O0Y4YeHHS OCYIIECTBIAETCA MperofaBaTeseM B
npouecce MPOBeACHHs MPAKTHUECKUX 3aHATHH U 1a00paTOpHBIX paboT, TECTUPOBAHUS,
a TaKKe BbHIIONHEHUS O0yYalOWMMUCS WHAMBUAYANIbHBIX  3aJaHHUM, MPOEKTOB,
uccieioBaHuil. Pe3ynbTarel 00yueHus ONpeAessioT, YyTo o0ydaromuecs JOJKHBI 3HATh,
MOHMMATb U IEMOHCTPUPOBATh MO 3aBEPIICHUH U3YyUYEHUS TUCIUIINHBI.

Jlng  dopmupoBaHMS, KOHTPONS M OLEHKHM pe3yibTaTOB OCBOEHUS YueOHOM

JAUCHUIUIAHBI HCIIOJB3YCTCA CUCTCMaA OLUCHOYHBIX Meponpm{mﬁ, OpeaACTABIAIONIAA coboi

KOMIUIEKC ~ Y4eOHBIX ~ MEPONPUATHH, COTIACOBAHHBIX C  pe3y/ibTaTaMu  OOy4eHHS U
chopmynupoBanubix ¢ yderom @OIOC COO (mpenMeTHbIE pe3yJNbTaThl MO
mucuurinae) u GI'OC CII0.
Monyas / Paznen
Ne / Tema PesyabTaT 00yuyeHus OueHoYHbIC MEPONIPUATHS OK
| |OcHoBHOII MOaYJIb
1 |Paznen 1. DopMyJIHpPOBATH
OcHoBBI 0a30BBICTIOHATHS U
CTpOeHust 3aKOHbI XHMHH
BellecTBa

1.1 {Crpoenme atromoB |CocraBisath xumudeckne |1. Tect «CTpoeHue aToMOB OK 01
XUMUYECKUAX (OpMYITBI COCIMHEHUI B |XUMUYECKUX JIEMEHTOB U
AJIEMEHTOB U COOTBETCTBHUH CO PUPOJA XUMUYECKOH CBS3M».
pupoIa CTETICHBIOOKUCIICHUS 2. 3ajaun Ha COCTaBJICHUE
XUMUYECKOH XAMHUYECKHX IEMEHTOB,  |XUMHUYECKUX (HopMyIT
CBSI3U WCXOJISl U3 BJICHTHOCTH U | IByXaTOMHBIX COCTMHCHUI

AIIEKTPOOTPHUIIATEIIBHOCTH  |(OKCHIIOB, CYJIb(OUIOB,
TUIAPUJIOB U T.11.).

1.2 |Tlepuomnyeckuii | XapakTepu3oBaTh [TpakTuko-opuentupoBannsie |OK 01
3aKOH M TaOJHIIA |XMMHYECKHE DJIEMEHTBI B |TEOPETHYCCKHUE 3a/IaHUs HA OK 02
J.1. MenpeneeBa |COOTBETCTBHH C MX XapaKTePU3AIUIO XHM.

TIOJIOXKCHHEM B 35IeMEeHTOB: «Mertanueckue /

NIEPUOJINYECKOM CUCTEME  |HEMETaNIMYeCKUe CBOMCTBA,

XUMHUYECKUX JICMEHTOB AIIEKTPOOTPHIIL. U

J.N. MenneneeBa CPOJCTBO K DJIEKTPOHY
XUMHUYECKHX 3JICMEHTOB B
COOTBETCTBHUE C HX
SIIEKTPOHHBIM CTPOCHUEM U
TIOJIO)KEHHEM B TIep.
CHCTEME XUMHYECKUX
anemeHToB JI.M. MenaeneeBay.
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Monyas / Pazgen

Ne PesynbTaT 00yuenus OuneHo4YHbIC MepONIPUATHS OK
/ Tema
2 |Pa3nmen 2. CocraBasath ypaBHeHus u | Kontpoabnas padora

XuMHUYecKHe cXeMbl XUMHYEeCKHX «CTtpoeHue BemecTsa u
peakuuu peaxkuui XHMHUYeCKHe peaKkium)

2.1 |Tunst CocraBiaTh peakuuu 1. 3amaun Ha cocTaBiieHUE OK 01
XUMHUYECKUX COEJIMHEHUS, Pa3JIOKEHUs, |ypaBHEHUN peaKiuii:
peaxuui oOMeHa, 3aMelleHus, — COEJIMHEHUS, 3aMeIlleHus,

OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHbIE
peaKkiuu 1 peakiuu
KOMILJIEKco0Opa3oBaHus (Ha
npumepe
TUIPOKCOKOMILIIEKCOB
QIIOMHUHUS U IMHKA) C
y4acTHEM HEOPTraHUYECKUX
BEIIECTB

paznokeHus, oOMeHa U peaxkiuil
C y4acTHeM KOMIUIEKCHBIX
coelMHeHuH (Ha mpuMepe
TUIPOKCOKOMIUIEKCOB
ATIOMUHMUS ¥ [IMHKA);

— OKHUCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN C
MCIIOJIh30BaHNEM METOa
AJIEKTPOHHOTO OajaHca;

— C y4acTHeM KOMIUIEKCHBIX
coelMHeHuN (Ha mpuMepe
TUIPOKCOKOMIUIEKCOB ITUHKA U
AITIOMUHHUS).

2. 3ajauu Ha pacyer
KOJIMYECTBEHHBIX
XapaKTEePUCTHUK MPOAYKTa
peaKIuy COeTMHEHHSI; MacCOBOM
WM 00bEMHOM J10JIN BbIXO/1a
MPOJYKTA PEaKIMi COCTMHEHUS
OT TEOPETUYECKH BO3MOKHOTIO;
00BEMHBIX OTHOILIEHUH Ira30B;
KOJIMYECTBEHHBIX
XapaKTePUCTHK UCXOIHBIX
BELIECTB U MPOJIYKTOB PEAKIUU;
Macchl (00beM, KOJTMYECTBO
BEIIECTBA) MTPOYKTa PEAKIIHH,
€CJIM OJIHO U3 BEIIECTB JJaHO B
BU/JIE PACTBOPA C OIPE/IeIICHHON
MAacCOBOU J0JIei paCTBOPEHHOTO
BEIIECTBA.
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Monyas / Pazgen
/ Tema

PesynbTaT 00yuenus

OuneHo4YHbIC MepONIPUATHS

OK

2.2

DNEKTPOIUTHYECK
ast JUcconuans u
HOHHBINA 00MEH

CocraBisTh ypaBHEHUS
XAMHUYECKHX PEaKIUU
MOHHOTO OOMeEHa ¢
y4acTHEeM HEOPraHUYeCKUX
BEIIIECTB

1. 3aganus Ha cocTaBieHHE
MOJIEKYJISIPHBIX U HOHHBIX
peaKkuui ¢ y4aCTUEM OKCHUJIOB,
KHCIIOT, OCHOBAHUI 1 COJICH,
WOHHBIX PEaKIU T'HAPOIn3a
COJIEH, YCTAHOBJICHUE
M3MEHEHUS KUCIIOTHOCTHU Cpebl.
2. JlaboparopHast pabota
«Peakunu rugpommzay.

OK 01

Paznen 3.
Crpoenne u
CBOMCTBA
HEOPraHUYeCKHUX
BeleCTB

HccaenoBarb cTpoeHue u
CBOliCTBA
HEeOpraHu4ecKUX BellecTB

KonTposbHas padora
«CBoiicTBa HEOPTraHNYECKUX
BelIeCTBY

3.1

Knaccudukanms,
HOMEHKJIaTypa 1
CTpOCHHE
HCOPraHNM4CCKUuX
BEIIECTB

Knaccudummposats
HEOpPraHUYeCKHe BEIIeCTBa
B COOTBETCTBHU C UX
CTPOEHHEM

1. Tect «Homenknarypa u
HA3BaHHE HEOPTaHMUCCKUX
BEIIECTB UCXOJIS U3 UX
XHUMHYECKON (OPMYJIIBI HITH
COCTaBJICHUE XUMUYECKOUN
(bopMyIbl UCXOIS U3 HAa3BaHUS
BEIIIECTBA MO MEXKIYHAPOIHON
WJIM TPUBHATBHOMN
HOMEHKJIAType».

2. 3ajaun Ha pacyeT MacCOBOM
J10JTH (MacChl) XMMHYECKOTO
a1eMeHTa (COCTMHECHHUSI) B
MoJIeKyJie (CMecH).

3. [IpakTnyeckue 3a1aHus 1o
KJ1acCU(pUKAIIUU, HOMEHKJIAType
U XUMUYecKuM Gopmyaam
HEOPraHMYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. IlpakTryeckue 3a1aHus Ha
ompe/esieHne XUMUYECKOI
AKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BHJIa XUMHUYECKOU
CBSI3M U TUIA KPUCTAJUITUYECKOM
PEIIeTKH.

OK 01

3.2

dusnko-
XUMHUYECKHE
CBOIiCcTBa
HEOPraHUYECKUX

YcranaBauBaTh
3aBUCHUMOCTB (PU3UKO-
XHUMHYECKHUX CBOMCTB
HEOPraHMYeCKHUX BEIIECTB

1. Tect «OcobeHHOCTH
XUMHYECKUX CBOMCTB OKCH/IOB,
KHCJIOT, OCHOBaHMIA,
aM(pOTEPHBIX THIPOKCHU]IOB H

OK 01
OK 02
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Monyas / Paznen

Ne PesynbTaT 00yuenus OuneHo4YHbIC MepONIPUATHS OK
[ Tema
BELLECTB OT CTPOEHUSI AaTOMOB U COJIeI.

MOJIEKYJI, a TAaKXKe TUIa 2. 3agaHus Ha COCTABJICHUE

KPUCTAJUIMYECKOM PEIIETKU |ypPaBHEHUN XUMHYECKUX
peaKuurii C y4acTUEM IPOCTHIX U
CJIOKHBIX HEOPTaHHUYECKUX
BELIECTB: OKCHJ/IOB METAJLJIOB,
HEMETAJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPraHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(OTEepHBIX THAPOKCHJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPU3YIOINX UX CBOWCTBA
U CHIOCOOBI OJTY4YECHHUS.
3. [IpakTHKO-0OpUEHTHPOBAHHEBIE
TEOpeTUYecKHe 3a1aHus Ha
CBOWCTBA M MOJIYYECHHUE
HEOPraHMYECKUX BEIIECTB.
4. JlTaboparopnas padoTa
«CBoliCTBa METAIIJIOB U
HEMETAIIJIOBY.

3.3 |IIpou3BoacTBO O6ocHoBwBaTh 3HaueHue U |[Ipaktuko-opuentupoBannsie  |OK 01
HEOPraHUYECKUX |[PUMEHEHHE 3aJIaHUs TI0 COCTABJICHHUIO OK 02
BEIIECTB. HEOPraHMYECKUX BEIIECTB B | XUMUYECKUX PEaKIHil C
3HayeHue u OBITOBOM 1 y4acCTHEM HEOPTaHUYECKHUX
MIPUMEHEHHE B MIPOU3BO/ICTBEHHOM BELIECTB, UCIIOJIb3YEMBIX ISl UX
ObITY U Ha JeSITeNIbHOCTH YEeJIOBEKA UX |HACHTU(DUKALNUU U
MIPOU3BOJICTBE (U3UKO-XMMUYECKUMHU MIPOMBIIIJICHHBIX CIIOCOOOB

CBOMCTBaMU MOJIyYEHUSI.

4 |Pa3nen 4. HUccaenoBats crpoenue u | KonrpoJsbHas padora
Crtpoenue u cBOlicTBa oprannyeckux |«CTpoeHHe U CBOMCTBA
CBOIICTBA BelleCTB OPraHU4YeCKUX BellecTB)»
OpPraHu4ecKux
BelIeCTB

4.1 |Knaccuduranus, |Krnaccuduumpoath 1. 3aganusa Ha cOCTaBIEHUE OK 01
CTpOEHUE U OpraHHYecKHe BEUIECTBA B |Ha3BAaHUI OPraHUYEeCKHUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUH MO0 TPUBUATHHOM
OpPraHUYECKUX CTpOEHUEM WU MEXIYHapOIHOM
BEILIECTB CHUCTEMAaTUYECKOU

HOMEHKJIaType.

2. 38.I[8.HI/I$I Ha COCTAaBJICHUC
IMMOJIHBIX U COKPAIICHHBIX

CTPYKTYPHBIX (pOpMyII
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Monyas / Paznen
[ Tema

PesynbTaT 00yuenus

OuneHo4YHbIC MepONIPUATHS

OK

OpraHUYECKUX BELIECTB
OT/IEJIbHBIX KJIACCOB.

3. 3ajauu Ha onpezeneHue
npocTenmiel GopmMyIbl
OPraHN4YeCKON MOJIEKYJIBI,
UCXOJIS U3 2JIEMEHTHOI'O COCTaBa
(B %).

4.2

CBolicTBa
OpraHUYECKUX
COEIMHEHUI

YcranaBauBaTh
3aBUCUMOCTb (PU3UKO-
XUMHYECKNX CBOMCTB
OPraHUYEeCKUX BEIIECTB OT
CTPOEHUS MOJIEKYJT

1. 3aganusa Ha cocTaBlIeHUE
YpaBHEHUN XUMHYECKUX
peaKkuuil ¢ yqacTuemM
OpraHUYeCKHUX BEIECTB HA
OCHOBAHMU UX COCTaBa U
CTPOCHHSL.

2. 3amaHns Ha COCTABIICHUE
YpaBHEHUU XHMHYECKUX
peaKnnii, WITIOCTPUPYIOLIUX
XUMHYECKHE CBOMCTBA C yUETOM
MEXaHU3MOB MPOTEKAHUS
JTAHHBIX Peakuil u
T€HETHYCCKOH CBS3H
OPraHUYEeCKHUX BEIIECTB Pa3HBIX
KJIACCOB.

3. PacuerHsie 3agaun 110
YpaBHEHUSIM PEaKITHi C
y4acTHEM OpraHUYECKUX
BEIIECTB.

4. JTaboparopnas padoTa
«Ilomyuenue sTuneHa U
W3Y4YCHHUE €TO CBOMCTBY.

OK 01
OK 02

4.3

Opranunueckue
BEIIIECTBA B
JKU3HEACATEIBHOC
TH YeJIOBEKA.
IIpousBoacTBO U
MIPUMEHEHHE
OpraHUYEeCKUX
BEIIECTB B
MIPOMBILIJIEHHOCTH

OO00CHOBBIBATH 3HAYEHHE U
MPUMEHEHHUE OPraHUYECKUX
BEIIECTB B OBITOBOM U
MPOU3BOJACTBEHHOMN
JIeSITEILHOCTH YEJIOBEKa MX
(U3UKO-XUMUYECKUMHU
CBOMCTBAMU

[TpakTHKO-OPUEHTUPOBAHHBIC
3a/1aHus 110 COCTABIIEHHIO
XUMHYECKHUX PEaKIHH ¢
y4aCTHEM OPraHUYECKUX
BEIIECTB, HCIIOJIb3YEMBIX JIJISI HX
uaeHTU(GUKAIIH B OBITY U
MPOMBIIIJICHHOCTH.

OK 01
OK 02
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Monyas / Paznen

Ne PesynbTaT 00yuenus OuneHo4YHbIC MepONIPUATHS OK
[ Tema
5 |Pa3pmea 5. HccnenoBats paBHoBecue |Konrpoabnasi padora
KuneTrnyeckue u |H CKOpPOCTh XuMHYecKuX |«CKOPOCTH XUMHYECKOI
TePMOIMHAMM Y EC | peaKIuii peaknuu U XUuMH4YeCcKoe
KHe paBHOBecCHE
3aKOHOMEPHOCTH
NPOTEKAHUS
XUMHYECKHX
peakuuii

5.1 |Kunermueckue Wccnenosath BaMsiHNE 1. JlaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHIIEHTPAIUU BBIOOD: OK 02
MPOTEKAHUS pearupyomux BemecTB 1 |— «OnpezeneHne 3aBUCHMOCTH
XUMHYECKHAX TEMIIEPATYPhl HA CKOPOCTh | CKOPOCTH PEAKITUU OT
peaxiuit XUMHYECKAX PEaKIIHiA KOHIICHTPAIIUU PEearupyrOIInX

BEIIECTBY;

— «Onpenenenne 3aBUCUMOCTH
CKOPOCTH PEaKIHH OT
TEMIIEPATYPHI».

2. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECCKHUE 3aTaHUS Ha
aHaiu3 (paxTopoB, BIUSIOIINX
Ha U3MEHEHHUE CKOPOCTHU
XUMHYECKON PEaKIUH.

5.2 |Tepmomunamuuec |MccnemnoBars BIUSHUC 1. 3amaum Ha pacyersl TeroBsix |OK 01
KHe W3MCHECHHS KOHIleHTpanuu |3ddexTor xumudeckux peakiuii | OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKLUU CPEIbl U |1 ONPEICICHUE TUIa peaKklun
MPOTEKAHUS TEMIIEpaTyphl Ha cMelleHue | (10 TeroBoMY 3G (eKTy: IK30-
XUMHYECKUX XMMHUYECKOTO PaBHOBECHUS |H SHIOTEPMHUECKHUE).
peaxiuii. 2. [IpakTHKO-OpUEHTUPOBAHHBIE
PaBHoBecue 3aJaHus Ha IPUMEHEHHE
XUMHYECKUX npunuuna Jle llarense ms
peakuuit HAXO0/ICHUS HANlPaBJICHUS

CMEIICHHS PAaBHOBECHS
XUMHYECKON PEaKIMK U aHAIIN3
(bakTOpOB, BIAUSIOMIMNX HA
CMEIICHUE XUMHYECKOTO
paBHOBECHSI.
3. JJaboparopHas paboTa
«M3yueHne BIUSHUS pa3TUIHBIX
(bakTOpOB Ha CMEIIEHUE
XUMHYECKOTO PAaBHOBECHSD.

6 |Pa3mei 6. HccnenoBars nucnepcusnie | Konrpoabnas padora mo reme

ducnepcHbie CHCTEMBI «/lucnepcHbie cuCTEMbD»
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Monyas / Paznen

Ne PesynbTaT 00yuenus OuneHo4YHbIC MepONIPUATHS OK
[ Tema
CHUCTEMBI
6.1 |IucniepcHbie Paznuuarh uCTUHHBIE 1. 3ajaum HA TPUTOTOBJICHUE OK 01
CHCTEMBI U pacTBOPBI, KOJIIOUTHBIE pacTBOpPOB. OK 02
(hakTophI UX pacTBOpPHI U 2. ITpakTHKO-OpUCHTHPOBAHHBIC
YCTOHYMBOCTH rpyOOMCIIepCHBIC CHCTEMBI | paCUeTHBIC 3aJaHUS Ha
Ha OCHOBE XUMHYECKOTO JUCTICPCHBIC CUCTEMBI,
HKCTIIEPUMEHTA UCIIOJIb3YeMbIe B OBITOBOU U
MIPOU3BOJACTBEHHOMN
JeSITeTbHOCTH YETIOBEKA.
6.2 |HccnemnoBanue HccnenoBath Gu3HKO- Jlaboparopras paboTa (Ha OK 01
CBOICTB XUMHUYECKHE CBOMCTBA BBIOOD):
JUCTICPCHBIX Pa3TUYHBIX BHJIOB — IIpuroToBieHne pacTBOpOB;
CHCTEM JUCTICPCHBIX CHCTEM — WccrienoBanue TUCTICPCHBIX
CHCTEM.
7 |Pa3zmen 7. HccaenoBarhb cBolicTBa
KavecTBeHHbIEe |OpraHu4ecKuXx M
peakuuu HEOpraHu4ecKUX BellecTB
o0Hapy:KeHus! € UCN0JIb30BaHUEM
OPraHU4YecKNX U |KaYyeCTBEHHBIX peaKIuii
HEOpPraHu4ecKux
BelleCTB
7.1 |OOHapyxeHHE HccnenoBath 1. JTaboparopnas padoTa (Ha OK 01
HEOPraHMYECKHX |Ka4yeCTBEHHBIC PEaKIIUU BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEIIECTB |— AHATUTHYECKHUE PEaKI[UU
AHUOHOB katnoHoB |-V rpymm;
— AHanmuTHYecKne peakiuuu
AQHUOHOB.
2. IlpakTnyeckue 3ajaHus Ha
COCTaBJICHUE YPaBHEHUI
peaxiuii OOHapyKEeHUS
kaTtuoHOB [-VI rpynn u
AQHUOHOB, B T.4. B MOJICKYJISIPHOU
1 MOHHOM popMmax.
7.2 |OGOHapyxeHue HccnenoBath 1. JTaboparopnas padoTa (Ha OK 01
OpPraHUYECKUX Ka4yeCTBEHHbBIE PEAKIIHH BBIOOD):
BEIIECTB OpraHHYeCKUX coeHeHni |— KadecTBeHHbIE peakinu Ha
OTJICTBHBIX OTJIETbHBIX KJIACCOB OT/IeTIbHBIE KIacChl
KJIACCOB C OpraHNYECKUX BEIIECTB;
HCIOJIb30BaHUEM — KavectBennblii aHanms3
KaueCTBEHHBIX OpPTaHUYECKUX COSAMHEHUN TIO
peaxiuit (GYHKIIMOHATBHBIM TPYIIIaM.
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Monyas / Pazgen

Ne PesynbTaT 00yuenus OuneHo4YHbIC MepONIPUATHS OK
[ Tema
2. IlpakTyeckue 3aiaHus Ha
COCTaBJICHUE KaYECTBEHHBIX
peakuuii OOHapyKEHHS
OPraHNYECKHX COCTUHEHU.
Il |IIpuknaaaHoii Mogyab
8 |[Pa3mexn 8. OuenuBaTth nocjeacTBust |3amura Keiica (¢ yueTom
Xumus B ObITY U |OBITOBOI U Oyayuieii npogeccuoHaIbHON
NMPOM3BOJACTBEHH |IIPOU3BOJCTBEHHOM JesiTeJIbHOCTH)
0ii 1eSITeJILHOCTH |1eSITeJIbHOCTH YeJIOBEKA C
YyeJIOBEKAa MO3UIUIA IKOJIOTHYeCKOM
0€e30MacHOCTH
Xumus B 6biTy 1 |OuenuBats nocneactsus | Keiic (¢ yuetom Oynayuieit OK 01
MTPOU3BOJICTBEHHO |OBITOBOM 1 npodeccrnoHaTbHO I OK 02
W IeATeIbHOCTH  |MPOU3BOJICTBEHHON JIESITETHHOCTH) OK 04
qeJIOBEKa NeITeNbHOCTH YelioBeKa ¢ | Bo3MOKHBIE TEMEI KEHCOB: OK 07
MO3UIINHI DKOJOTHUECKOU 1. Iloreruienue KIuMara u
0€30macHOCTH BBICBOOOJK/IEHHUE Ta30BBIX
THUIPATOB CO JHA OKeaHa.
2. Bynymme maTepuainsl s
aBua-, MallliHO- U
MPUOOPOCTPOCHUS.
3. HoBoble Matepuanbl 1ist
COJTHEUHBIX OaTapeil.
4. JlekapcTBa Ha OCHOBE
pacTUTEIbHBIX IIPETapaToB.
9.1 |Pa3nen 9.1. HNHTepnpeTrnpoBaTh 3ammra yyeOHo-
HccnenoBanue u |XuMuyeckue npouecchbl 1 |MCCI€10BATE]IbCKOI0 NPOeKTa
XUMHYECKHU I siBJIeHUus B Onocdepe (¢ yueroM Oyayuueit
aHaJn3 00bEeKTOB npodeccuoHAIbLHOM
ouocdepbl JAesITeJIbHOCTH)
9.1.1{OcHoBBI Boeimoausate monseii ki | 1. Jlaboparopnas padoTa OK 01
nabopaTtopHOit 9KCIEPUMEHTAJIBLHOTO «OCcHOBBI J1abOpaToOpHO
MIPaKTUKHU B UCCIICJIOBAHHUS C MPAKTHKN.
npodeccruoHallbH | COOIIOICHHEM MPaBUIT 2. TunoBbIe pacyeTsl 1Mo
bIX TabopaTopusx |6e30macHOro oOpalleHus ¢ |TeMaTUKe SKCIIEPUMEHTA.

BEILIECTBAMU U
1a00paTOPHBIM
000pyI0BaHUEM

3. 3aauu Ha BBIYKCIICHUE
CpEeHeTr0 3HAYCHUS
OKCIIEPUMEHTAIBHBIX JIaHHBIX,
TIOTPEITHOCTH.

4. TlpencraBieHue pe3ylbTaToOB
OKCIIEPUMEHTA B Pa3IMYHON
dopme (Tabnuia, rpaduk,
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Monyas / Paznen

Ne PesynbTaT 00yuenus OuneHo4YHbIC MepONIPUATHS OK
[ Tema
OTYET, OKJIa/l, TPE3CHTAaLIUS).
9.1.2| Xumuueckuii Uccnenosars xumuueckuii |1. Tect «CBoiicTBa 1 cocTas OK 01
aHaM3 Mpo0 BOJIBI |COCTAB MPOO BOJIBI BOJIBI. OK 02
2. 3amanue « XUMHUYECKUAI OK 07
COCTaB BOJbI, THII BOJEI U IIK 2.3
CIOCOOBI €€ MpUMEHEHHS (C IIK 2.5
ucnoJib3oBanueM HopmaTtuBHbIX | [1K 5.2

JIOKYMEHTOB).

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOpeTUYeCcKHe 3aJaHus Ha
COCTaB BOJBI U CIIOCOOBI
BBIPAYKEHUS KOHIICHTpAIUi 1
nepecyeT KOHIICHTpaIuii (¢
HCII0JIb30BAHUEM HOPMATHBHBIX
JIOKYMEHTOB).

4., JlTaboparopnas paboTa Ha
BBIOOD:

— OuuncTtka BOABI OT
3arpsi3HCHUM;

— Onpenenennie pH Bojbl U ee
KHUCJIOTHOCTH;

— Onpenenenue KecTKOCTH
BOJIbI U CTIOCOOBI €€
yCTpaHEeHHS.
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Monyas / Pazgen

Ne PesynbTaT 00yuenus OuneHo4YHbIC MepONIPUATHS OK
/ Tema

9.1.3| Xumuueckuit UccnenoBats xumuueckuit | 1. Tect «Opranudeckue u OK 01
KOHTPOJIb COCTaB MPOJIYKTOB IMUTaHUs |HEOPraHMUECKUE BEIIECTBA, OK 02
KadecTBa BXO/siiIne B coctas npoaykroB |OK 07
MIPOAYKTOB IIATAHUSD. IIK 2.3
MUTaHUS 2. Ilpaktuko-opuentupoBannsie |I1K 2.5
3a/1aHMS 110 KYJIMHAPHOM IIK 5.2

TEMAaTHKe.

3. JlaboparopHas pabota (Ha
BBIOOD):

— OOHapyXeHne HUTPATOB B
NPOJIyKTaX MUTAHHUS;

— MccnenoBanue npoyKToB
NUTAHUS Ha HATMYHE YTIIEBOIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpPT)
Ha HaJM4YUE YTIICBOJIOB
(kpaxmaJl, TJII0K03a, caxapo3a).
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5. HIEPEYEHb TEM JJIAA UHIAUBU/1Y AJIBHBIX ITPOEKTOB
* OxpaHa OKpYKarolen cpeabl OT XUMHUYECKOTO 3arpsI3HEHUS.
* 3ammTa 030HOBOT'O 3KpaHa OT XUMHUYECKOTO 3arpsi3HEHNUS.
* PacTBOpBI BOKpYT Hac. THUIlbl pacTBOPOB.
* ButamuHbI.
* Posib OTEYECTBEHHBIX YUEHBIX B CTAHOBJICHUU U PA3BUTUU MUPOBOM XUMHUM.
* KocMeTnueckue reim.
*CoBpEeMEHHbBIE MPEACTABICHUS O TEOPUU XUMUUYECKOTO CTPOCHMUSI.
* JKOJIOTUYECKUE aCIEKThI UCIIOJIb30BAHUS YTJIEBOJOPOJIHOTO ChIPhS.
* DKOHOMUYECKHE ACTIEKThl MEXIYHAPOJAHOTO COTPYJHHUYECTBA MO HMCIOJIb30BAHUIO
YTJIEBOAOPOIHOTO CHIPHSI.
* Hctopus OTKpHITUS MU pa3pabOTKH Ta30BbIX W HEPTIHBIX MECTOPOXICHHUN B
Poccuiickoit @enepannm.
* cTtopus pa3BUTUS XUMUMU.
* Xumus B OBITY.
* X¥MHUS ¥ JJOMAIIHSS alTeyKa.
 X1IMHUA U €]1a.
* MicTropust pa3BUTHSI XUMUU.
* Benukne XMMUKH.
* [loBapeHHas COJib.
* O30HOBBIE JBIPHI.
» JIekapcraa.
* Posib GenKOB, JKMPOB U YTJICBOJIOB B )KU3HH YEJIOBEKa.
* Bpen ankoroJis Ha 3JJ0pOBbE MTOJIPOCTKOB.
» XumMu4ueckue npousBoactsa [lepMckoro kpas.

* XMMHAYECKUH COCTaB IIAMITyHEH.

42



7. MEPOIIPUATHUA, 3SAIIVTIAHUPOBAHHBIE HA ITIEPUO/
PEA/IM3AIINMA YYEBHOI'O ITPEIMETA COI'JTACHO
KAJIEHJIAPHOMY ILJIAHY BOCIIUTATEJIbHOM PABOTHI

Hara Coneprxkanue u YyacTHUKH Mecto OTBeTCTBEHH
(popmbI NPOBEACHH ble
eI TeTbHOCTH |
Oxts16ps | Bukropuna «Yranaii [1K-23 VYyeonas | [IpenonaBarens
2023 XUMUYECKUI ayIuTOpHs CkoTHUKOBa
DJIEMEHT» H.H.
Pabora nax
IIPOCKTaMH TI0
TEMaM, CBA3aHHBIMU
¢ ipodecCUOHAIBHON
JESATEITBHOCTHIO.
Hos6pp OnuMmiuazga 1o [1K-23 VYuebnas | [IpenonaBarens
2023 XUMUU ayIuTOPHS CKOTHHKOBA
H.H.
JlexaOpb Henens [1K-23 VYuebnas | [IpenonaBarens
2023 ob1eo6pa3oBaTeibH ayIuTOPHS CKOoTHHKOBA
BIX JTUCIUILINH H.H.
SAuBapp PaGora Hazg [1K-23 VYuebnas | [IpenmomaBarens
2024 IPOEKTaMH MO ayIuTOpHs CkoTHUKOBa
TEMaM, CBSI3aHHBIMU H.H.
C DKOJIOTHEN U
KaueCTBOM
POAYKTOB MTUTAHUS
Pa3paboTunk:

npenojaateab Xumun ['BITIOY «KIIONel»

H.H.CxorHukoBa




