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1. Oﬁman XapaKTepucTHKa paboyeii nporpamMmsl 061e06pa3oBaTebHOi
AUCHHNIIIMHBI «XHMMSD)
1.1. MecTo aMCUUNIHHBI B CTPYKTYpe OCHOBHOM
npogeccuonaILHOI 00pa3oBaTeNbHO nporpaMmbl

OO6ueobpasoBarenbHas AUCLUITMHA «XUMUS  SBISETCS o0s3aTebHOM
YacThIO  00mIe00pa3oBaTe bHOIO  IMKIA  06Pa3OBATENHHOM IpOrpamMMEl B
coorBeTcTBIH ¢ PI'OC CTIO cnemumansuocty 31.02.02 AKxyiepckoe aeno.

TpynoeMKOCTh MUCIMIIMHBI « X AMUS» HA YTIIyOJIEHHOM yPOBHE COCTABIISET
144 yaca, U3 KOTOpLIX 86 YacoB — 6A30BHII Monynb (7 pasnenoB) u 38 yacos —
IIPUKIATHON MOmynb (2 paszjena), BKIIOYAMOIIMH [IPAKTUKO-OPHEHTUPOBAHHOE

COACPXKANUE, YCHITMBAIOWICE MPOQUIBHYIO COCTABISIOLIYIO MO KOHKPETHOM
CIEIMATEHOCTH.

1.2. e u nuiaHUpyeMble pe3yJbTaThbl 0CBOEHHSI AHCLHTITHHBI

1.2.1. Hesiv v 3302490 AUCUATLIMHBI

©OpMHPOBAHUE Y CTYAEHTOB XHMHYECKOH COCTABISIONMEH eCTeCTBEHHO-
HAYYHOW KapTHHBl MHPA KAaK OCHOBBI MPHHSTHS PCUICHHH B JKU3HEHHBLIX U
IPOM3BO/ICTBCHHBIX CUTYaIMsX, OTBETCTBEHHOIO MOBE/ICHHS B IPUPOIHOMN Cpejie.

3agaun QHCUMIUIMHEI:

1) chopmupoBath OHMMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUSA XHUMHYECKUX
IIPOTICCCOB W SIBJICHUH B OKPYKAIOIIEH cpejie, LenocTHOMH HayHOMH KapTHHBI
MHpa, B3aUMOCBA3H U B3aUMO3ABHCUMOCTH €CTECTBEHHBIX HAYK;

2) pasBUTh YMEHHWS IPOBOJMTH DPACUETHl MO XHUMHUICCKHM Gopmynam u
YPABHCHMAM XUMHYECKUX DPEAKLHH, IUIAHAPOBATE W HHTEPIPETHPOBATE
PE3yNbTaThl XUMHYECKUX 3KCIIEPUMEHTOB,

3) chOPMHUPOBATE HABBIKM MPOBEICHHSI XHMHUECKHX IKCIIEPUMEHTATBHBIX
UCCICNIOBAHUM ¢ COOMIONEHHEM TMIPAaBUI  OE30MaCHOIo oOparenus ¢
BELIECTBAMHU M JTA00OPATOPHBEIM 000PYI0BAHUEM:;

4) pasBUTh yMEHMS aHAM3MPOBATh, OLCHHBATD, IPOBEPATH Ha JOCTOBEPHOCTE
1 0000maTte HHGOPMAIMIO XHUMHYECKOTO XapakTepa U3 PasIHIHBIX
UCTOYHUKOB;

5) cOPMHPOBATL yMEHHUs IPOIHO3UPOBATH IOCIIEACTBHS CBOSH IeSTeILHOCTH
M XUMHIECKHX TPUPO/IHBIX, OBITOBBIX U IIPOM3BO/ICTBEHHBIX IIPOLIECCOB;

6) cpOPMUPOBATH HOHUMAHKE 3HAYUMOCTH JTOCTHIKEHMH XUMIIECKOM HAyKH U
TEXHOJIOTHH ISl PA3BUTHS COLMATBHON U MPOU3BOICTBEHHOM chep.



1.2.2, Ilnanupyemeie P€3yabTaTbl  ocBoenusy 00wmeoGpazoBaTennLHoi
AMCUHILIHHBI B COOTBETCTBHH ¢ ®I'OC CHO u ua ocHoBe ®I'OC COO

Oco6oe 3navenne AUCLHUIIMHA UMEET MpH (hopmupoBaHmY U pasButun OK
01, OK 02, OK 04, OK 07, 11K 3,1

Ipenvernsie pesynprare Y9eOHOH NUCHUILTIHEEI, HHa OcHOBanmMu [lpukaza
Mutncrepersa  npocsemenus PD Ne371 or 18.05.2023 «O0  yTBepkneHUN
(enepansroit oOpazoBarebHOM IPOrpamMMbl - CpesiHero  obriero o0paszoBanus,
YCTAHOBJICHBI Ha YIiIyO/ICHHOM ypOBHe,



Ko u Ilnanupyemble pe3y/ibTaThl 0CBOCHHS AHCUHIIHHbBI
HAHMEHOBAHHE obIme JHCHHILITHHAPHDBIE
hopmupyembix
KOMIIeTe HIIHH

OK 01. Bribupars
CII0COOBI permeHus
3aj1a9
npodeccHoHanbHOM
JIEATeIEHOCTH
NIPUMEHUTENIEHO K
Pa3THYHBIM
KOHTEKCTaMm

B gactu tpynoBoro Bocnuranus:

- FTOTOBHOCTE K TPYAY,
MacTepcTBa, TPYI000HE;

- IOTOBHOCTh K
COIMAIBEHON

OCO3HAHHE IIEHHOCTH
AKTHBHOH JeITelIbHOCTH
TEXHOJIOIHYECKOM Hu HampaBJIeHHOCTH,
CIIOCOOHOCTh MHULIUHPOBATE, IUTAaHUPOBATh U CAMOCTOSTEINEHO

BBIITOJTHATH TAKYIO AEATCIIBHOCTE;

- MHTEpec K pasIHYHbIM cepam
Opo(eCcCHOHANBHOM JesTeNbHOCTH,

Oenanenue YHHBEPCATBHEIMH y4eOHBIMH
MO3HABATE/IbHBIMH JICHCTBUAMHE:

a) 6a30BEIC JIOrHYECKUE IEeHCTBHUS:

- CaMOCTOSTETBHO dopmypoBaTs H

AKTYATU3UPOBATE NPOOJIEMY, pacCMATPHBATH €€ BCECTOPOHHE;

- YCTaHABIUBATh CYIICCTBCHHBIA NPH3HAK MM
OCHOBaHMs 171 CPABHEHUS, KiaccuUKanuu 1 0600MIeHHS;

- ONPENENATh LEJId JeATeNhbHOCTH, 3aJaBaTh
ITapaMeTPEl M KPHTEPUH UX JTOCTHKEHHS;

- BBIAB/IATE 3aKOHOMEPHOCTH M MPOTHBOPEYHSA B
paccMaTpUBaeMbIX ABICHHSX;

- BHOCHTE KOPPEKTHBEI B JIEITEJIBHOCTD,
OLICHHBATL COOTBETCTBHE pPE3Y/IBLTATOB IENSIM, OLCHHBATH
PHCKH TIOCHEACTBUH JICATEIBHOCTH;

- PasBHBaTh  KPEATHBHOE  MBIIUICHHE  IIPU

PEIICHUH JKM3HEHHEIX ITPpobiIeM

- BJIANIETh CHCTEMOH XMMHYECKHX 3HAHHH, KOTOpast
BKJTFOYACT: OCHOBOIIOJIAr arOIHE TOHITHA (XUMUYECKHI
SJIEMEHT, aTOM, dJIEKTPOHHAsA 000J109Ka aToma, s-, p-, d-
SIIEKTPOHHBIC OPOHTANH aTOMOB, HOH, MOJIEKYIa,
BAJICHTHOCTE, 3JICKTPOOTPHIATEIBHOCTD, CTENEHD
OKHC/IEHHs], XHMHYECKast CBA3b, MOJIb, MOJISpHAs Macca,
MOJISIpHEIH 00B€EM, YITIEPOIHBIH CKeJleT, (hyHKIHOHATLHAS
IpyMIa, paguKai, H30MepHs, H30MePhI, TOMOJIOTHYECKUA
PAI, TOMOJIOTH, YIJI€BOIOPOIBL, KHCIOPOI- H
a30TCO/IEPKANIHE COENUHEHHS, OHONOIMYECKH AKTHBHEIC
BeIeCTBa (YIJIEBOIBL, JKHMPBI, OelIkI), MOHOMEp, oJIMep,
CTPYKTYPHOE 3B€HO, BEICOKOMOJIEKYIISIPHEIE COETHHEHHSI,
KPUCTAIUIMYECKAs PCIETKA, THIIbI XUMHIECKUX PeaKIIHii
(OKHCITUTEeTEHO-BOCCTAHOBUTE L HBIE, YK30- U
SHIOTCPMUIECKHE, PEAKLIMH HOHHOTO 00MEeHa), pacTBop,
SJICKTPOJIMTEL, HEOJIEKTPOIUTEI, JJIEKTPOIUTHUECKAS
JACCONMALIHS, OKHUCITHTE/Ib, BOCCTAHOBHTEb, CKOPOCTh
XMMHYECKOH PEAKIUH, XHMHYECKOE PABHOBECHE), TCOPHHA H
3aKOHEI (TEOPHSI XHMHYECKOTO CTPOEHHA OPraHHYCCKHIX
BemecTe A.M. ByTiiepoBa, TeOpHs SIeKTpOITHTHYECKO
AUCCONHAINH, EPUOANYECKUi 3aKkoH [I. 1. Menneneena,
38KOH COXPaHECHHsI MaCChl), 3aKOHOMEPHOCTH,
CHMBOJIHYECKHH A3BIK XUMHH, (DAKTOJOTHYECKHE CBEICHUS
0 CBOMCTBAX, COCTABe, MOIYIEHUH H HE3011aCHOM
UCIIONIb30BAHHH BaKHEHIIIMX HEOPraHMYECKUX U
OpraHM4eCcKUX BEIIECTB B OBITY U NPaKTHYECKORt
ZEATENLbHOCTH YeJIOBEKA;

- YMETb BBISIBJISITE XapaKTepHbIE IPH3HAKH U
B3aUMOCBSA3bU3YYCHHBIX IIOHSTHIA, IIPUMEHSTS J




0) Ga3oBbIe MCCIIEIOBATEIBCKHE HEHCTBHIS:

- BJI/I€Th HABBIKAMH y4YeOHO-HCCIIeNOBATEILCKON
U IIPOEKTHOH JIEATEIBHOCTH, HABBIKAMH pa3pelIeHHs Ipodiem;

= BEIAABIIATDH IIPH‘{HHHO—CHBILCTBBHHBIB CBA3H H
aKTyalu3HpOBaTh 3aj1ady, BBUIBUrarh THIIOTE3y €€ pelleH s,
HAaXOOUThL  apryMeHThl  JUIA  J0Ka3aTelbCTBA  CBOMX
YTBEPIKICHHIL, 331aBaTh TAPAMETPBI H KPUTEPUH PeIeHH s

5 aHaﬂI/IBHpOBaTB I[NOJIY4EHHBIC B XOIC PCHICHUA
3a/1a9H pe3yJIbTaThl, KPHUTHYECKH OIICHHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3HPOBATh H3MEHEHHE B  HOBBIX
YCIIOBHSIX;

- YMETh NMEepPEeHOCHUTH 3HAHHUA B TO3HABATEILHYIO H
INPaKTHYCCKYIO obiracti HHU3HCACATCIIBHOCTH

YMETh MHTErPHPOBATh 3HAHHS M3 Pa3HBIX

MIpeIMETHBIX 00JIacTei;

- BBIJIBHTATH HOBBIE UJen, TIIpeiaraTh
OPUTHHATBHEIC 10/IX0/IbI U PEIIeHMUS;
- CIOCOOHOCTE HX HCIIOJIB30BAHMAS B

[IO3HABATEJILHOM M COLMAILHOMN ITPAKTHUKE

COOTBETCTBYIOIIME IIOHATHS IIPU OIUCAHUM CTPOCHHS U
CBOHCTB HEOPraHHYECKUX U OPraHMYECKUX BENIECTB M UX
NPEeBPaNIeH ii; BELABIATE B3aUMOCBS3b XUMHUSCKUX 3HAHUI
C MOHATHAMH U NPEACTABJIEHUIMH APYTUX
€CTEeCTBEHHOHAYYHBIX IIPEIMETOB;

- YMETh MCIIOJIb30BaTh HAUMEHOBAHUA XMMHUYICCKUX
CO€JIMHEHHH MEKIYHAPOIHOIO COK3a TEOPETHICCKOM U
NPHKIAIHON XUMHH ¥ TPUBUAIBHBIC HA3BAHUS BAKHEHIITHX
BEIIECTB (DTHIICH, ALIETHIIEH, IIIHIEPHH, (DeHOI,
(dopmaitsieru, yKCycHas KHCIOTa, IJIMLUH, YTapHEIH ras,
YITIEKHCIIBIA a3, aMMHaK, rallieHas U3BeCTh, HerameHas
H3BECTE, IIUTHEBAd COAA M JIPYTHX), COCTABIATE (HOPMYJIBI
HEOPraHUYeCKUX M OPraHUYECKHUX BEIIECTB, YPABHEHUS
XUMHYECKHX PeaKIMid, OOBSACHAT UX CMBICI;
MOATBEPIKIATE XapaKTepHbLIC XUMHYECKHE CBOHCTBA
BEILIECTB COOTBETCTBYIOIIHUMHU SKCIIEPUMEHTAMH K
3aIUCAMH YPABHEHHH XMMHUECKUX PEaKIHiA;

- YMETh YCTaHaBJIMBATH IPHHAIICKHOCTh H3YUEHHBIX
HEOPraiuyecKHX U OpraHuYeCcKUX BEIECTB K
OIpeJIe]IeHHBIM KjlaccaM M IpyIIaM COeIMHEHHUH,
XapaKTepHu30BaTh HX COCTAB U BAKHEHIIIME CBOMCTRA;
ONpeJIe/IATE BUALI XMMHYCCKHX CBs3eil (KoBaICHTHAs,
HOHHAs, METaJUIMYecKast, BOLOPOIHAA ), THITEI
KPHCTAJJIMYECKHUX PEIIETOK BElIECTB; KIACCH(DUITHPOBATE
XHMHYECKHE PEaKLIHH;

- c(hOPMHPOBATH IPEIACTABICHHSA: O MATEPHATHLHOM
CAUHCTBE MHPA, 3aKOHOMEPHOCTSIX U II03HABAEMOCTH
ABIICHHH IIPUPOJIBI; O MECTE M 3HAYCHUH XUMHH B CHCTEME
€CTECTBEHHBIX HAYK M €€ POJIH B 00ecreYeHuH YCTOHIHBOIO
Pa3sBHTH YEJIOBEYECTBA: B PELICHUH MPOOIeM
9KOJIOTHYECKOH, SHEPIeTHYECKOH H MUAIIEBOH
0€e301acHOCTH, B PAa3BHTHH MEIMIMHEL, CO3JIAHUH HOBBIX
MaTepHaIOB, HOBBIX MCTOYHHKOB JHEPTHH, B 00ecNeYeHHH




PalOHATBHOTO IPHUPOIOTIOIb30BaHH s, B
(opMHPOBAHMHUMHPOBO33PEHHUS M OBIIEN KYIBTYPHI
YeJI0BEKa, a TAKAKE HKOJIOTHYECKH 000CHOBAHHOIO
OTHOIIEHHMSI K CBOEMY 3/I0POBBIO H IIPHPOTHOH Cpe/ie;

- BJIaJCTh CHCTEMOM XUMHMYECKHX 3HAHMH, KoTopast
BKJIFOYAET: OCHOBOIIOJIArAIOIIUE TTOHATHS (IONOIHUTETEHO
K CHCTeME MOHATHI 0a30BOr0 YPOBHS) - H30TOIII, OCHOBHOE
U BO30YXK/IEHHOE COCTOSIHUE aTOMa, THOPHIM3aIis
aroOMHBIX OpOuTanei, xumudeckas cesizb (" " 1 ", kparHbie
CBAI3H), MOJIIpHAsA KOHIEHTPANHs, CTPYKTYpHas (hopMyia,
H30MepHs (CTPYKTYpHas, TeOMeTpHYecKas (LIHC-TpaHe-
W30MEPHST ), THIIBI XHMHYECKIX peakiii (roMo- 1
IeTepOTEHHEIE, 00pAaTUMBIE H HEOOPATHMBIE), PACTBOPHI
(MCTHHHEIE, IUCIIEPCHBIE CHCTEMEI), KPHCTAILIOMMIPATEL,
CTCHEHb IMCCOLMALMH, STEKTPOIN3, KPEKHHT, PHGOPMHUHT);
TCOPHH M 3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHUYECKHUE
3HAHHS, JIe)Kalle B OCHOBE TOHUMAHMS IIPUYMHHOCTH M
CHCTEMHOCTH XUMHYECKUX ABJICHHH, COBPEMEHHBIE
NIPEACTABIECHUS O CTPOCHUH BEIECTRBA HA AaTOMHOM,
MOJIEKYJSIPHOM M HaJIMOJIEKYJIIPHOM YPOBHSX;
IPEICTABIICHUS O MEXaHHU3MaX XUMHUYECKHX PeaKiluii,
TCPMOIMHAMHUYECKHX U KMHETHICCKHX 3aKOHOMEPHOCTSIX
UX MPOTEKaHMUsl, O XUMHIECKOM PABHOBECHH, JIHCIIEPCHBIX
cucTeMax, (paKTOIOTHYECKHEe CBEICHHS O CBOMCTBRAX,
COCTABE, [IOJIY4eHUH U OE301TaCHOM HCIIOIB30BAHHH
BOKHEHINNX HEOPTaHHUECKUX U OPTaHHYECKHX BEIIECTR B
OBITY H NPAKTHYECKOH AEATCIHLHOCTH YeJ0BeKa; 00X
HAYYHBIX IPHHLIAIIAX XHMHYECKOI0 IIPOU3BOICTBA (Ha
IPUMEpPE MPOMU3BOACTBA CEPHOH KUCIIOTHI, AaMMHAKa,
MeTaHOJIa, epepaboTKu He(TH);

- YMETH ITPOBOJUTH PACUCTEI II0 XHMHUIECKHM
(GopMynaM H ypaBHEHHUAM XHUMHUYECCKHX PEAKIIHIA C
HCIIONIE30BaHHEM (DH3HUCCKHUX BEIHYHH (Macchl, 06bema




ra3oB, KOJIH4YECTBA

BEIIECTBA), XapaKTepHU3YIOIIIX BENIeCTRA C
KOJIMYECTBEHHOMCTOPOHEL: PACYETHI 10 HAXOKIIEHHUIO
XMMHYECKOH (POPMyJIBI BEIECTBA; pacyeTsl Macchl (00beMa,
KOJIMYECTBA BEIECTBA) MPOIYKTA PEaKIHH, eCIIH OTHO U3
MCXO/IHBIX BEIECTB JAHO B BUJIE PACcTBOPA C ONpeAeIeHHOM
MacCOBOM HOJIEH PaCTBOPEHHOIO BEIIECTBA HITH TAHO B
M30BITKE (MMeeT IIPUMECH ); pacyeThl MACCOBOM MK
00BEeMHOM J0TH BRIXOAA IPOIYKTA PEaKIIHH; PACUCTEI
TEILIOBOTO d(QpeKra peakiuii, O0beMHBIX OTHOIICHMM
rasoB;

- YMETH BBISIBIITE XapaKTepHbIe MPH3HAKA K
B3aHMOCBSA3b H3Y4EHHBIX [TOHSTHHA, IPUMEHITE
COOTBETCTBYIOIIME NOHATHS IIPU OITUCAHUHU CTPOEHHS H
CBOMICTB HEOPraHUYEeCKHX W OPTaHWYECKHUX BEIIECTB M HX
IpeBpaIeHUH; BEIBIITH B3aUMOCBA3h XMMHYECKHX 3HAHMI
C MOHATHAMH H IPEACTABICHUAMH IPYTHX MPEAMETOB JIJIst
Oo1ee 0OCO3HAHHOTO NOHMMAaHUS ¥ O0BACHEHHS CYLIIHOCTH
MaTepHAIBHOTO €IMHCTBA MUPA; MCIIOJB30BaTh CHCTEMHELE
XMMHYECKHE 3HAHHA JUIsl 00BSICHEHHUS M IPOTHOZHPOBAHUS
ABJIEHUH, HMEIOIINX €CTeCTBEHHOHAYYHYH) IPHPOLLY:;

- YMETh HCIOJIb30BaTh HAUMEHOBAHHMS XUMUYIECKHX
COEIMHEHHI MEKIYHAPOJHOIO COK3a TEOPETHYECKON 1
IIPHKJIAAHON XUMHH U TPUBHAJILHBIC HA3BAHHS BEINECTB,
OTHOCHIIMXCS K U3YYEHHBIM KJIacCcaM OPTaHHYECKHX U
HEOPraHUYECKHX COeIMHEHHM; HCIIONb30BaTh XUMHUECKYIO
CUMBOJIMKY JUI COCTaBIeHUS HOPMYII HEOPraHHYECKUX
BEIIECTE, MONCKY/IAPHLIX M CTPYKTYPHBIX (Pa3sBEepHYTHIX,
COKPAIICHHBIX U CKEJIETHBIX) (POPMYJT OPraHHIecKux
BEIECTB; COCTABNATh YPABHEHUS XUMHICCKHX Peak{i 1
PacKphIBATh UX CYIIHOCTh: OKMCIHTEILHO-
BOCCTaHOBUTEJIFHBIX PEaKITHii MOCPEICTBOM COCTABICHHS
3JIEKTPOHHOIrO OanaHca YTHX PEaKIHii; peaKHii HOHHOTO




0OMeHa ITyTeM COCTABJICHHS MX TIOJNHBIX H COKPAIIEHHBIX . |
HMOHHBIX

YpaBHEHHIl; peakuui THAPOJIN3a,  peaKIHii
KOMIIIEKCO00pasoBaHus (Ha IpuMepe
THAPOKCOKOMIIIEKCOB MHKA M AIFOMHHFS); [TOATBEPKIATH
XapakTepHble XUMHUYECKHE CBOMCTBA BEIIECTR
COOTBETCTBYIOMMMHU 3KCHIEPUMEHTAMH U 3aITHCAME
VYPaBHEHUH XHMHUYECKHX PEaKIIHIA;

- YMEThb KJIACCH(HIIMPOBATH HEOPIraHUYECKHE H
OpraHMYeCKHE BEMIECTBA H XUMUYECKHE PEeakiliH,
CaMOCTOSTENHO BEIOMPATh OCHOBAHMS M KPUTEPHH JIJIsI
KITACCH(DMKALIMH M3y9aeMbIX XUMHYECKHX 00BEKTOB;
XapaKTepH30BaTh COCTAB U BAXKHEHIINE CBOHCTRA BEMIECTR,
NPHHAIUIEIKAIUX K OIPeIe/IeHHBIM KTaccaM M IPyIIiaM
COCIMHEHHH (MPOCTBIE BEINECTBA, OKCHJIBI, I'HIPOKCH/IHL,
COJIH; YIIIEBOJOPOMBI, IPOCTHIE DQHPEL, CIHPTHL, (DeHOIBI,
albJACI HJIBI, KETOHBI, KADOOHOBEIE KHCIIOTEL, CII0KHEIC
5(UpPHI, KHPBI, YTICBOIBI, AMHHBI, AMHHOKHCIIOTHI, Oenkwu);
NPHUMEHSTE 3HAHHSA O COCTaBE U CBOMCTBAX BEIIECTR IS
OKCIEPUMEHTAIIbHOM IIPOBEPKH THITOTE3 OTHOCHTEITHHO
3aKOHOMEPHOCTEH [IPOTEKaHUA XUMUYECKHX PeakImi i
MPOrHO3HPOBAHKS BO3MOYKHOCTEH HX OCYIIECTBIEHHS;

- YMETH IOATBEPIKIATEH Ha KOHKPETHEIX IPUMepax
XapakTep 3aBHCHMOCTH PEaKLIHOHHOM CrIoco0HOCTH
OPTaHIYECKHX COENMHEHHI OT KPaTHOCTH H THIIA
KOBAIEHTHOM ¢BsA3H (" " m ""), B3aMMHOI0 BIMSHMS
aTOMOB M IPYIII aTOMOB B MOJIEKYJIaX; a TaKikKe OT
0COOEHHOCTEH peanu3aliy pasIMuHbIX MEXaHU3MOB
IPOTEKAHHs peaKInif;

- YMETE XapaKTePH30BaTh IEKTPOHHOE CTPOCHHE
aToMOB (B OCHOBHOM H BO30YIK/ICHHOM COCTOSHHH) H HOHOB
XHMHYECKHX 371eMEHTOB 1 - 4 nepronos Iepuonugeckoii
cucrems! [[.M. Menjieneesa u HX BAICHTHBIE BO3MOMKHOCTH,
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HCHOB3Ys HoHATHA "s", "p", "d-amekTponHse" op6uTanM,
OHEPIeTHICCKHE YPOBHH; OOBSCHATH 3aKOHOMEPHOCTH
H3MEHEHHS CBOMCTB XUMHYECKHUX

JIEMEHTOB H 00pA3yeMBbIX MMM COEIHHEHMI 110 MIepHOIaM 1

rpyIinam

OK 02. Mcnosp3oBars
COBpPEMEHHEIE
CpeNICTBA TIOMCKA,
aHaTH3a |
HHTepIIpeTaIiU
uHbopMaIuu 1
uHbOpMaIMOHHEIE
TEXHOIIOTHH IJIs
BEIIIOJIHEHHS 34144
npodeccHoHaIBHOH
JIeSITETTEHOCTH

B o6sacti HeHHOCTH HAYYHOTO ITO3HAHHS:
ChOpMHEPOBAHHOCTE MHPOBO33PEHHS], COOTBETCTBYIOMIETO
COBPEMEHHOMY YPOBHIO PA3BHUTHS HAYKH H 00IMIECTBEHHOM
NPAKTHKH, OCHOBAHHOIO HA JIHAJOre KYJIBTYp,
CITOCOOCTBYIOMIETO OCO3HAHMIO CBOETO MECTA B
MONIUKYJIETYPHOM MHDE;

COBEPIIEHCTBOBAHME S3BIKOBOH M YMTATEIIbCKOM KYJIBTYPhl KaK
CpeaICTBA B3aUMOICHCTBHS MEXKLY JIFOJABMH U [IO3HAHKS MUPA;
OCO3HAHME IICHHOCTH HAYYHOH JeATeIbHOCTH, TOTOBHOCTH
OCYIIECTBIIATE NMPOEKTHYIO U HCCIIEIOBATEIBCKYIO
AEATeTBHOCTh HHMBHIYATLHO U B IPYIIIIE;

Ornanenne YHUBEPCATBHBIME YIeOHBIMH TO3HABATENHHEIMH
JEeUCTBUSIMH:

B) paboTa ¢ uHbopManMeii:

BJIaZICTh HABBIKAMH I0JYy4eHH HHOOPMAIM H3 HCTOYHHUKOB
PasHBIX THIIOB, CAMOCTOATEBHO OCYIIECTBIISTE TOMCK, AHAIN3,
CHCTEMATH3AINIO U MHTEPIIPETALIMIO HH)OPMALIMH Pa3IMYHbIX
BHJIOB M (hOpPM TIpeICTaBICHHS;

CO31aBaTh TEKCTEHI B Pa3TMYHEIX (hOopMaTax ¢ y4eToM
HasHa4eHWs HHPOPMAaliH H LENeBOH ayMTOPHY, BEIGHpas
ONTHMAIBLHYIO (POPMY IPENCTABICHHS M BU3YAIH3ALIHH;
OLEHMBATE JOCTOBEPHOCTE, JISTHTUMHOCTE HH()OPMALHUH, ee
COOTBETCTBUE IIPABOBEIM U MOPAILHO-3THIECKUM HOPMAM;
HCIIOJIL30BATE Cpe/icTBAa HH(POPMAITHOHHBIX 1
KOMMYHHKaUHOHHBIX TEXHOJIOTHH B PEIIEHHH KOIHUTUBHEIX,
KOMMYHHKATHBHBIX M OpPTaHU3AIHOHHBIX 33034 C
cobmoaeHreM TpeGoBaHHI SPrOHOMHKH, TEXHUKH
0€3011aCHOCTH, PHTHEHBI, PECyPCOCOEPEKERHS, IPABOBEIX H

YMETh IUTAaHUPOBATH U BBIIOTHATH XUMHIECKHIT
OKCIIEPUMEHT (TIPEBPAIIeHHs OPraHUYECKHX BEITECTR P
HarpeBanuy, MojyqeHHe STHICHA U H3Y4EHHE €ro CBOCTS,
Ka1eCTBCHHbIC PEAKIIMH Ha albAETH/IbI, KpaXMall, YKCYCHYIO
KHCJIOTY; AeHATypalws OeJIKOB PH HAarpeBAaHHH, [IBETHBIE
PeaKiuy OeNIKOB; TIPOBOIHUTE PEaKLMKM HOHHOTO 0GMCHA,
ONpPENENATE CPeTy BOJAHBIX PACTBOPOR, KAYECTREHHEIE
peakuuu Ha cyib]ar-, KapOOHAT- U XJIOPH/I- AHHOHEI, Ha
KaTHOH aMMOHHA; PEIIaTh SKCIEPUMEHTAIBHEIE 33139 110
Temam "Meranasr" u "Hemeramisl") B cOOTBETCTBHH ¢
TpaBHIaMU TEXHHKH O€30I1aCHOCTH IIPH 0BpaleHnH ¢
BEIIECTBAMH H JTaOOPAaTOPHEIM 000PYA0BAHUEM;
MPEJICTABIIATE PE3YIbTaTEl XHMHUYECKOTO IKCIIEPUMEHTA B
(opme 3armcH ypaBHeHHIT COOTBETCTBYIONMX PEAKIMit U
(bopMynMpoBaTh BEIBOIBI HA OCHOBE STHX PE3YIIbTATOR;
YMETh aHAIU3HPOBATE XHMHYECKYIO HH(OPMAITHIO,
NOJIy4aeMYIO U3 Pa3HbIX HCTOYHUKOB (CPe/ICTB MAcCOBOIA
uHpopmMaumH, ceTh VIHTepHeT U ApyrHe);

BJIaJICTh OCHOBHBIMH METOIaMH HAYYHOTO [TO3HAHMS
BEIIECTB U XHMHYCCKHX ABJIEHHH (HabioneHue,
H3MEPEHHE, SKCIICPUMEHT, MOJETHPOBAHHE);

YMETH NPOBOJUTE PACYETHI [0 XUMHYECKHM (hOpMyTaM H
YPAaBHEHHSAM XHMHYECKHX PEaKIUH ¢ HCITOIb30BaHHEM
(M3MYIECKHX BEIHYHH, XapaKTePH3YIOMNX BEINECCTRA C
KOJIMYECTBEHHOH CTOPOHBI: MAcCEl, 00beMa (HOpMAabHEIE
YCIIOBHA) I'a30B, KOIHYECTRA BEMECTRA; HCIIOJIB30BATh
CHCTEMHBIE XUMHYECKHE 3HAHUS JIJIs TIPHHATHS PEMICHHIT B
KOHKPETHBIX JKH3HEHHBIX CHTYAlHIX, CBI3AHHEIX C J
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OTHYECKHX HOPM, HOpM BCIICCTBAMH H UX IPHUMEHCHHCM - YMETh CaMOCTOATEIILHO-

HHQOpPMaIMOHHOM 6e3011aCHOCTH; IUTAHUPOBATH U IMPOBOJUTH XHMHYCCKHH DKCIIEPUMEHT
- BJIJICTh HABBIKAMM PACIIO3HABAHMS U 3aIMTH MHQOpMayy, | (TOTydeHHE M H3yYeHHUe CBOMCTE HEOPraHMYeCKHX U
HHPOPMAITMOHHOH 0€30M1aCHOCTH JTHYHOCTH; OPraHHYECKHX BEINECTB, KAUECTBEHHEIC PEakIluH

YIJIEBOJIOPOJOR PA3THYHBIX KIACCOB H
KHCIIOPOICOJIEPAKAIIMX OPTAHUYECKHX BEUIECTB, PENICHUE
OKCIIEPUMEHTAIIBHBIX 337124 110 PACIIO3HABAHUIO
HEOPraHUYeCKUX M OPraHMYECKHX BEIECTR) C
co0JIrOIEHHEM TIpaBHIT Be3011aCHOr0 00paIeHus ¢
BEIIECTBAMH M JIADOPATOPHEIM 000PYI0BAHHEM,
(GOpMYITHPOBATH LT HCCIEAOBAHUS, TPEIOCTABIIATD B
paznuyHOM (popMe pe3yIIbTaThl SKCIIEPUMEHTA,
AHATTH3UPOBATH M OLEHUBATH HX JJOCTOBEPHOCTE;

- YMETB OCYIIECTBIISTE LeJICHANPaBIeHHEIN OUCK
XUMHYECKONH HHQOPMAIHH B PA3IMYHBIX HCTOYHHUKAX
(HayuHas M yueOHO- Hay4Has JIMTEPaTypa, CpeacTBa
MaccoBo# uH(opmatmu, cets FIHTEpHET U Jpyrue),
KPHTHYCCKH aHATU3UPOBATH XUMHIECKYIO HH()OPMALIHIO,
niepepabaThIBaTh €€ U HCIIOJB30BATh B COOTBETCTBHE C
IIOCTABJIEHHOM y4eOHOI 3amaueii;

- BJIQ/IETh CHCTEMOM 3HAHMH O METOIaX HAYYHOI'O
TIO3HAHMSA SBJIEHMI IIPHPOIBL, HCIIOIB3YEMEIX B
€CTECTBEHHBIX HAYKaX M YMCHUSIMH IIPUMEHATH 5TH 3HAHUS
IIPH SKCIIEPUMEHTAIBHOM HCCIIC/IOBAHHH BEIIECTB U [T
O0BACHEHHS XHMHICCKHX SBJIEHHI, IMEIOIIHX MECTO B
IIPUPO/IE IIPAKTHYECKOH JeSITENBHOCTH

YeJI0BEKA U B IIOBCEAHCBHOM MKHU3HH,

OK 04. OddexrapHo | - TOTOBHOCTh K CaMOpa3BUTHIO, - YMETh IUIAHUPOBATH M BHITIOMHATE XMMUYECKHIT

B3aHMOJICHCTBOBATE U CaMOCTOAITE/IBHOCTH M CaMOOTIPEICIICHHIO; SKCIIEPUMEHT (HpeBpﬂIH,eHI/IH OpraHHY€CKHX BEIICCTB IIPH

paboTaTh B ~OBIIAICHAE HABBLIKAMH YUeOHO-HCCIEI0BATETHCKOA, HarpeBaHHH, NOJIyYCHHE STHIIEHA U U3YUYEHHE €r0 CBOMCTBE,
KOJIJIEKTHBE H r o KayeCTBEHHBIE PeaKI[MH Ha allbJeTHIbL, KPaxXMall, VKCYCH
E TIPOEKTHOH M COLHANIBHOM e TeIEHOCTH; Pty ACTHIIEL kP i

KOMaH[Ie KHCIIOTY; JieHaTypalua OeJIKOB NPH HarpeBaHHUH, IIBETHEIE
OBnaneHue  YHUBEPCAIBHBIMH  KOMMYHHKATHBHBIMHU
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JIEHCTBHAMU:

0) cOBMeCTHas JIEITEIEHO CTh:

- IIOHUMAaTh M MCIIOJIB30BATh MPEUMYIIECTBA KOMAHTHOMH
1 UHIHBHIyaJIbHOM paboTEL;

- IIPUHAMATH [1eJTH COBMECTHOH IEATENLHOCTH,
OpPraHU30BBIBATH H KOOPJAUHHUPOBATH JIEHCTBHSA I10 €€
AOCTHIKCHHIO: COCTABIIATH ILIAH JIEHCTBHH, paclipe/IeNaTh oI
C Y4E€TOM MHCHHH YYaCTHHKOB O0CYKIaTh PE3yIbTATHI
COBMECTHOH paboThI;

- KOOPTMHHUPORATE M BBLINONHATE paboTy B YCIOBHAX
PEabHOrO0, BUPTYAIbHOIO U KOMOMHHPOBAHHOTO
B3aUMOACHCTBHSL,

- OCYIIECTBIIATH IO3UTHBHOE CTPATErHYECKOE TOBEICHUE
B DasIIMYHbIX CUTyaUHsX, NPOSBIATH TRBOPYECTBO H
BOOOpakeHHe, OBITh HHUITMATHBHEIM

Ornanenye yHUBEpCALHBIME PETYIISTHBHBIMH JICHCTBUSMHU: r)
NPUHATHE ce0s U IPYTHX JHONCH:

- NPHHUMATE MOTHBBI M ApTYMEHTHI IPYTHX JHOJIEH Ipy
aHallu3e Pe3ynsTaroB JAeITeTLHOCTH;

TIPU3HABATh CBOE IPABO M IIPABO JAPYTHX JIOACH Ha

OIIHMOKH; )
PasBMBaTh CIIOCOOHOCTH MOHMMATE MHP C NO3ULIAH JAPYTOro

YeJ0BeKa;

peaxiyu OeJIKOB; MPOBOIUTE PEAKIMH HOHHOTO obmena,
ONPEIEIATh CPeIY BOJHBIX PACTBOPOB, KAYECTBEHHbIC
PeaKlyu Ha Cynbpar-, KapboHaT- U XITOPH/I-

aHHOHEI, HAa KATHOH aMMOHMS; PEIIaTh SKCIIepUMEHTATLHBIC
3a1aqu 1o reMaM "Meramie" 1 "Hemeramns") B
COOTBETCTBHMH C IIPABMIIAMH TEXHUKH 0€30IacHOCTH TPy
oOpaIneHuy ¢ BeImecTBaMH | nabopaTopHKIM
000pyIOBAHHEM; IPE/ICTABIIATE PE3YIbTATH XHMHUCCKOro
OKCHEPUMEHTA B (POPME 3aIHCH YPaBHEHHIA
COOTBETCTBYIOIINX PEaKLHi H (POPMYIIHPOBATE BEIBOIBI HA
OCHOBE 3THX Pe3YJILTaTOR;

“YMETE CaMOCTOATENBHO IUIAHUPOBAT U POBOIUTE
XUMHYECKHH SKCIIEPUMEHT (TIOTYIECHHE U H3YYeHHE

CBOMCTB HEOPTAHHYECKHUX M OPTAHHYECKHX BEINECTB,
Ka1eCTBEHHBIC PCAKIINH YTIEBOAOPOIOE Pa3IMYHEIX
KJIaCCOB M KHCIIOPOJICOICPIKAIINX OPTaHHYECKUX BEITIeCTR,
PEIICHHE SKCIICPUMEHTAIBHLIX 3a/1a4 110 PACIIO3HABAHUE)
HEOPTraHWYECKUX U OPraHMYeCKHX BEIIECTR) ¢
co0JIr0IeHHEeM TIpaBHJI 6€30TIaCHOTO oOpamenus ¢
BEIECTBAMU U 1a00PaTOPHEIM 060pY10BaHHEM,
(GopmynmpoBaTs Hesm uccIe 0BaHS, IIPEIOCTABIIATE B
Pa3MTIHON (hopMe pe3ylbTarhl SKCIIePHMEHTa,
aHATH3UPOBATH M OLIEHHUBATH MX JOCTOBEPHOCTE;

OK 07.
CopelicToBarh
COXPaHCHHIO
OKpPY’KaromeH cpeipl,
pecypcocbepexeHuro,
MNPUMEHSTh 3HAHUSA 00
H3MEHEHHMH KITHMAaTa,

B o6nacti sxonoruveckoro BocuTaHus:
CHOPMUPOBAHHOCTH HKOTOTMYECKON KYJIBTYDPBL, [IOHAMAHHE
BITHAHHA COLMATBHO-3KOHOMHYECKHX TIPOIIECCOB Ha COCTOSHHE
IIPUPOJTHOM M COLMANIBHOM Cpelibl, 0CO3HAHME II00ATEHOI0
Xapakrepa 5KOJIOTHYECKHX mpodiem;

[ITAaHUPOBAHME M OCYINECTBIICHHE JIEHCTBUI B OKpyKarommeit
Cpeae Ha OCHOBE 3HAHMSA [IeJICH YCTOWYHBOTO Pa3BUTHA

C(OPMUPOBATE IIPEACTABIECHHS: 0 XMMHIECKO
COCTABJIAIOIIEH eCTECTBEHHOHAYYHON KAPTHHBI MHpa, poJiH
XHMHH B TTIO3HAHUH SBJICHHH MPUPOIEL, B ()OPMUPOBAHHI
MBIIUIEHHA U KYJIbTYPEI IMYHOCTH, ee QYHKIHMOHATEHOM
TPaMOTHOCTH, HEOOXOIMMOH IS PeIeH s IPAKTHICCKUX
3a/1a4 U OKOJIOrHYECKH 0O0CHOBAHHOTO OTHOINEHHS K
CBOEMY 3/I0POBBIO M IIPHPOIHOI Cpejie:
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TIPHHLIMITE]
OepeKITUBOro
IIPOM3BOJICTBA,
apdexTHBHO
JIeMCTBOBATH B
YPE3BEIYAUHBIX

CHUTYalHAX

YEJI0OBEYECTRA;
AKTHBHOE HENPUATHE NCHCTBHH, IPUHOCSIIHUX BpeL
OKPYKaroIIel cpee;

YMCHHE NPOTHOZUPOBATE HEOIArONPUATHBIE IKOJIOIHYECKHE
TIOCICACTBHA NPCANPHHHUMACMBIX ACHCTBUH, IPpeA0TBpaIlaTh
HX; paclliHpeHHe OIIBITA JESATETHLHOCTH IKOIOIHYECKOH
Hanpar/JeHHOCTH;

OBJIA/IEHUC HABBIKAMH y4e0HO-HCCIeJOBATEBCKOM, TIPOSKTHOMN
H COLIHATILHOH JIeATeNbHOCTH:

YMETh cOONIOAATH NPaBMIIA 3KOJIOTHYECKH -
LENECO00PA3HOro NOBEACHNUS B GBITY U TPYI0BOL
ACATENBHOCTH B LIEJISIX COXPAHEHHS CBOCTO 3/I0POBBS H
OKPY KalOIeH MPUPOAHOH Cpe/ibl: YY4UTHIBATEH OMACHOCTE
BO3/JICHCTBHS Ha JKUBbIE OPraHW3MBI OMPE/ICICHHBIX
BEILICCTB, [TOHMUMas CMBIC]I 1IOKa3aTess Npeie/IbHOM
JOIYCTUMOH KOHLEHTPALIUK YMETh [IPOrHO3UPOBATS,
AHANM3HUPOBAThL W OLUEHHBATH C MO3ULMI IKOIOTHYECKOH
0e301acHOCTH MOCTeACTBUS GBITOROM 1 1IPOH3BOICTBEHHO
ACATCIIEHOCTH YEJIOBEKA, CBA3AHHOH ¢ nepepaboTKOi
BCIICCTB; UCHOJIB30BATE NOJYYCHHbIE 3HAHUS JUTS IPHHITHS
TPAMOTHBIX PEIIEHHUI NPOOIeM B CHUTYaLIMSIX, CBA3AHHBIX C
XHMHMEIH;

YMETb OCO3HABATh OIIACHOCThL BO3AEHCTRHUS HA JKUBBIC
OPTaHH3MBbl OTIPCIAETIEHHBIX BEIIECTB, ITOHUMAS CMBICIT
TIoKa3aTe/ist NPeAe/IbHOM IOy CTHMONH KOHUEHTPALUH, |
NOACHATE Ha IPUMeEpax crnocoObl YMEHBINCHHUS K
NPEJOTBPALICHUS UX BPEJHOIO BO3ACHCTBHS Ha

OpPraHU3M YeJIOREKA.

[TK.3.1. IlpoBoauTs
MEPOTIPHUATHSA 110
(popmMupOBaHHIO ¥
HAIHEeHTOB 110
npoduEo
"aKymepckoe neino" u
YICHOB UX CeMei
MOTHBAIIUH K
BEJICHHIO 3I0POBOrO
o0pasa KM3HH, B TOM
qHCIe II0 BONpOCcaM
TUTAHUPOBAHMS
CEMbH.

Brazets paboroii mo hopmupoBanmio u peannzaimn HporpaMmm
3/I0pOBOIo 00pasa KU3HH, B TOM YHCIIE TIPOIPAMM CHHKE HUSI
noTpebienus ankoronas u Tabaka, npeaynpexiIeH s 1 OopbOBI
C HCMEIMUIMHCKHM TIOTPeO/IEHHEM HAPKOTHYECKHUX CPEICTB U
NICHXOTPONHBIX BEIECTB

YmeTh (GOpMHUPOBATE OOIIECTBEHHOE MHEHHE B OJIBb3Y
3710poBOro 00pasa JKH3HH U MOTUBHUPOBATH MAIMEHTOB Ha
BEJICHHE 3/10pOBOro 00pasa KHU3HU;

3HaTh NPHMHIUIIE 3/10POBOTO 006pa3a JKU3HH, OCHOBEI
COXPAHEHHS U YKPEIUICHUS 3I0POBBS;

(paxTopsl, cnocobeTByIONME COXpPaHEHHIO 30POBBS;

HH(QOPMHUPOBATH HACE/ICHHE O BpeJie NOTPeGIeH S ATKOros
¥ TabaKa, NpeaynpesKeHus U GopbObl ¢ HeMETUIHHCKIM
NOTpeOIeHUEM HAPKOTHYECKHX CPEICTR U TICHXOTPOITHBIX
BEIIIECTE;

COBPEMEHHBIEC HAYYHO 00OCHOBAHHEBIE PEKOMEHIALIMH T10
BOMpPOCaM JINYHOH THIHEHBI, PALMOHAIBHOTO TUTAHH,
TIIAHUPOBAHMS CEMBH, 3710pPOBOr0 00pa3a KHU3HH, GaKTOpoB
PHCKa JUIS 3/I0POBbS;

- IPHHIMITEI 37I0POBOrO 00pasa KU3HH, OCHOBBI COXPAHEHHS
U YKPEIUICHHS 3I0POBbSI;
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(GopmMBI 1 MeTOIB paBOTEL 110 (popmupoBanmio 310poBoro
o0pasa Ku3Hu;

15



2. Crpykrypa u conepixanue o01e06pa3oBaTeLHOM ANCHHNINEL

«XHMUsD

2.1. OGbem AUCHUILIHHDI 1 BUIbI y4e0HOii paGoThi

Bun y4eGuoii pa6orei Ob6bem B

yacax

O6bem obpasosarennHoii AMCUHITHHbI 144

B T. Y,

OcHoBHOe conepskanue 124

B TOM YHCJIE:

TEOpeTHIECKOE 00yUeHMe 42

MIPAKTUYECKUE 3aHATHS 82

B T. 4. KOHTPOJIbHBIE PAGOTHI 10

Hpocbeccuoua.ubno-opHeHTnpOBaﬂnoe coJep:kaHue 38

(coaep:kaHHe MPUKIAAHOIO MOJLYJIsl)

B T. 4. TEOPETUYECKUE 3aHATHS 10

[IPAKTHYECKUE 3aHATHUS 28

Camocrosrensras paGora 12

Koncynpramms

[pomexyrounas arrecramnms (ox3amen)




2.2. TemaTuyeckuii ian u conepixane yuedHoi mucuunimne: B, 07 XUMMS

Obbem | opmupyempre

[_HallMGHOBaHHe pasjiesioB Conepxanue yuebuoro MaTepHaia (OCHOBHOE H 11PO(ecCHOHATBHO-
U Tem OPHEHTHPOBAHHOE), 1a60PATOPHbIE B 4acoB
MPAKTHYECKHE 3AHSTHS1, NPHKJIATHONH MOY.Ib
i i — 2
OcHoBuoe copepskanue
Cemectpl
| Pazpen 1. OcHoBbl cTpoenns _BelllecTBa bl s, Ml
Tema 1.1. : OcnosHoe cogepxanue _
Ctpoenne atomoB e ———
T Teopernueckoe 0byuenne 2 j
JJIEMEHTOB M CoBpemenHast MOJeIIb CTPOEHHS aToOMa. DNEKTPOHHAS KOHDUTYpaLHst aToMa.
lipupojaa Kiaccnduranms xummyeckux snementor (-, p-. d-3nemenTsl). BajenTHsie 3JIEKTPOHEI.
XHMHYECKOH Banentrocrs. Dnexrponnas HpUpOJIa XMMHYECKOH CBA3H. DNeKTPOOTPHUATEIBHOCTD.
CBSI3H Kosanenruas cpsisp, ee pasHOBHAHOCTH M MEXAHM3IMLS obpazoBanus (0OMeHHEIN 1 JIOHOPHO-
J aKIENTOpHbIH). MoHHas cBask. Metamimueckas caasp, Bonopoanas cazs.
MeKMoeKy IsipHEIe B3aHMO A€ CTBHSL. ’
M30T01B1, OCHOBHOE M BO36YIKIEHHOE COCTOSIHMUE aroMa, ruOpHaM3aKs aTOMHEIX
opOHTane.
IlpakTHueckne 3auarus 4
Peuenne npakTiyeckux 3amanuii Ha coctasienme STIEKTPOHHO-TpapuIeckux Gopmy
DJICMEHTOB 14 1epro10B.
Peitienme 3ananmii na ucnonsszosanue XHMHYECKOH CHMBOJIMKH M Ha3BaHHH COEqHHEHHI 110
1 HOMEHKIJIATYpe MEXKYHAPOJHOTO COK3a TEOPETHYECKOM 1 NPHKIIAJHOH XUMHH 1
| TPUBMATLHBIX HA3BAHMI] AJBL COCTABJICHHS XUMMYECKHX (DOPMY.T IBYXATOMHEIX COETHHEHMI
| (oxcmmos, CYTB(UIOB, TMIPHIOB U T.IL.) M APYIHX HEOPraHWYeCKUX COeIMHECHMI
OT/ICJIEHBIX KJIACCOB.
[IpakTryeckoe 3auatue Nol : 2
CocraBnenne BNICKTPOHHO-rpapuIecKux GopMyIT aTOMOB XHMMHYECKHX JIEMEHTOB.
lIpakTiueckoe 3ansTue No2 i 2
f CocTaBiieHHe XMMHUECKHX (hOPMYIT IBYXATOMHBIX COCIMHEHMIA. ,
| Tema 1.2. ( OcHoBHOE conepikaHne

KOMIETEHIITHH
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Kunacenukanms u tuist xumugeckux peaximii ¢ Y4acTHCM HEOPraHUYECKHX BEICCTR.
Kosuectsennsie otHomeHNs B xuMun. OCHOBHbIC KOJIMYECTBCHHBIE 3aKOHBI B XUMHH U
PACHCTLI 10 YPAaBHCHUAM XHMHYECKHX peakliil. MoJIb Kak e IMHUIA KOJIMYecTRAa BEILECTRA.
Mornspras Macca. 3aKOHBI COXpaHEHHsS MACCEHI 1 SHEpruu. 3akoH ABoraapo. MonsipHerii
00BeM ra3oB. OTHOCHTE/ILHAS IIOTHOCTD ra30B. Peakimy KOMIUTIEKCOOOpazoBanms ¢
YHACTHEM HEOPraHUYECKUX BEIIECTR (Ha MPHMEpe I'MAPOKCOKOMIUIEKCOR [IMHKA 1
QTFOMHHUA).

IlpakTuyeckue 3ausirus

Cocrapnenue ypaBHEHMH peakImil  COeTMHEHHSL PAa3NoOKeHMA, 3aMenieHHs. OoOMeHa.
YpaBHeHHA peakumii TOpPeHHs, WOHHOrO 00MeHa, OKHCIIeHHS-BOCCTAHOBJICHNS. Pacuer
KOJIMIECTBEHHBIX XapaKTePHCTHK MCXOJHBIX BEIIECTB M NPOJYKTOB peakuuu. Pacyer
KOTHYCCTBCHHEIX XapakTepPHCTHK MPOAYKTa PEaKIMM COeIHHEHHS, €CITH OIHO U3 BEIIECTB
AlaHO B M30BITKE W/HITH COIEPIKHT pUMecH. Pacuer MaccoBoi wmm 00BEMHOH J0JIH BBIXO/IA
NPOAYKTa peaKkUMH COCOUHEHHMS OT TEOPETHYECKH BO3MOXKHOTO. Pacuer 00BeMHEBIX
OTHOWICHUH ra3os. PacueT macchl (06beM, KONHMYECTBO BEILECTBA) MPOIYKTAa PeaKLUH, eClli

OZO M3 BCINECTE JAHO B BHJIE PACTBOPA C OMpENETCHHON MACCOBO JIOJICH PacTBOPEHHOrO

iz |

[lepuoarueckuii 3akoH 1 IMpakruyeckue 3ansTus 2 OK 01
Tabmuua J1.V. Menneneesa | Ilepuonuueckas cucrema XUMH9eCcKuX anemeHToB JI.U. Menneneera. ®usuueckuii eMuici OK 02
[lepuoauueckoro 3akona JI.U. Mennencesa. 3aKOHOMEPHOCTH H3MEHEHMS CBOICTE
XUMHYCCKHX 3IEMEHTOB, 00pa3yeMbIX HMHU IIPOCTHIX U CIOMHBIX BEIECTE B COOTBETCTBHH C
TIONIOKEHHUEM XUMHUYECKOT0 2i1eMeHTa B [ lepuo quueckoii cucreme. MupoBo33penueckoe u
Hay4HOe 3HadeHue [lepronuyeckoro 3akona JI. M. MeHeneera. Ipornozer JI.1.
Meneneesa. OTKpBITHE HOBBIX XMMHYECKHX 3IEMEHTOR.
Perenue npaxruko-opueHTHpOBaHHbIX TCOPETHYCCKUX 3a/IaHUi Ha XapaKTePU3aLIMK)
XMMHHCCKHUX JIeMEHTOB «MeTalutHueckue / HeMeTaTHYecKie CBOMCTBA,
SICKTPOOTPULIATENLHOCTD U CPOACTBO K 3MEKTPOHY XMMHUUECKHX HIEMEHTOR B COOTBETCTBUE
, € UX DJICKTPOHHEIM CTPOCHHEM H NOJOMKEHHEM B NIEPHOIHYCCKOM CHCTEME XUMHYECKIX ; ;
5 anemenTor .M. Menneneesay f |
[TpakTnueckoe 3ansTie No3 2
CocTaBnenue XapakTepUCTHKH XUMHYECKOTO HJIEMEHTA 1O nojoxkenuio B Ilepuonnueckoii
cucreme JI.M. Mewnjeneena.
Pasnen 2. Xumuueckue peakunu 22
Tema 2.1. OcnoBHoe coaepxanune 14 OK 01
Tuner e Teopernueckoe obyuenne 2
peakiuii
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BCIICCTBA.
YpaBHeHm[ OKHCJICHHA-BOCCTAHOBJICHHA. CreneHns OKHCJIEHHA. OxucnuTens H

BOCCTAHORHTEJTb. OKuCIUTENEHOBOCCTAHOBUTENLHEIE peaKIuu B IIpHpoJIE,
NPOHU3BOJCTBEHHBIX TIPOLECCAX M JKHU3HEJCATEIbHOCTH OPraHu3MoB. OKHCIHTENLHO-
BOCCTAHOBHTETBHBIH IIOTEHIHAT Cpe/Ipl. CocraBnenue 151 ypaBHHBaHHE

OKHCITUTEIbHOBOCCTAHOBUTEIIPHBIX PEaKIIMi METOJIOM DIIEKTPOHHOro OanmaHca. THIHYHEBIE
HEOPraHW4eCKUE OKHMCIMTENH M BOCCTAHOBMTENH. OJIEKTPOIH3 PAacTBOPOB U pacIuiaBos
COJTEH.

IIpaxtnueckoe 3auatue Nod
CocrarjieHre ypaBHEHHH XHUMHYECKHX PEaKIIHii.

IIpaxTryeckoe 3ausTre No5
Perrenue 3ama4 Ha M36BITOK M HETOCTATOK.

[TpakTrueckoe 3auarue N6
Pernenne 3a/1a4 Ha BRIMHCIEHHE BBIXO/IA IPOLYKTA PEAKIMH OT TEOPETHIECKH BO3MOKHOTO.

[IpakTiaeckoe 3ausTie Ne7
PacyeTs! 110 ypaBHeHHSIM XUMHYECKHX PEaKLHii C HCIIOIb30BaHHEM 0OheMa rasos.

[IpakTHueckoe 3ansTre No8
Cocraenenne ypapHeHHi OKHCIHTEIbHO-BOCCTAHOBUTEBHBIX PeaKImii

IIpakTuueckoe 3auaTue No9
DNeKTPOIH3 PacTBOPOB M PACILIABOB COJIEH.

Tema 2.2
ONEeKTPOJIATHIECKAT
JHCCOLMALINI U MOHHEBIA
obMeH

OcHoBHOe comep:kanue

Teopernueckoe o0ydyenne

Teopus snexTponuTuyeckoil aucconmanyy. Peakma HOHHOTO 06MeHa. COCTARICHHE
PEaKIME HOHHOT0 0OMEHa ITyTeM COCTABIIEHHS HX TIOJHBIX M COKPAIEHHBIX HOHHBIX
ypasHeHui. ['naponus coneit. 3uaveHue ruaposnsa B GHOJIOTHYECKIX 0OMEHHbIX
nponeccax. [IpuMenenye ruapossza B pOMBIILIEHHOCTH.

IIpakTHyeckne 3aHsATHS

Hccnenosanue cpeipl pacTBOPOB Cofieil, 06pa30BaHHEIX CHIIBHBIME M CIIA0BIMH
NPOTOJIMTAMH, M HX PEAKIMI C paCTBOPaMHM MIEN0YH U KapOoHara natpus. CocTaBlcHHe
PEaKIHi THAPOIIN3A COJIEH.

IIpaxTuueckoe 3ausrue NolQ
HcenenoBanue THMOB, IPU3HAKOB XHMHYCCKHUX PEAKIH ¥ ONpe Ie/IeHHE cpe/ibl BOIHBIX

pPacTBOPOB.

OK 01
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IIpakraueckoe 3anatue Nel 1
Kontposnsnas paGora Nel. Crpoenne semectra u XUMHYECKHE PeaKIHu.

CamocrosTenbnas paora o6yuarommxest

Brimonnenue ynpaxaenmit: cocraptenue YPaBHEHUH BIIEKTPOIHTHYECKOH IHCCOLMAIAH
KHCJIOT, OCHOBAHHH, Pa3IHYHEIX THIIOB COJIel, peakIuii HOHHOTO 0OMeEHA.

Pepepatusnoe  coobmenme:  «OcobeHHOCTH OHOXMMHYECKHX  OKHCIHTEIBHO  —
BOCCTAHOBHTEJILHBIX TIPOLIECCOB B OPraHH3ME».

Pa3snen 3. Ctpoenne u croiicrea HEOPraHuYecKHX BeIlecTB

24

Tema 3.1.
Knaccupukanps,
HOMEHKIIaTypa U CTpOeHHe
HEOPraHWYeCKHX BEIIECTR

OcHoBHOe coep:kanue

Teopernyeckoe obyuenne

IIpesmeT Heoprannyecko xumun. B3anMocBs3s HCOPraHUYECKHUX BEIIECTR.
Kunaccndukauys neopranmyeckux pemects. Ilpocreie u cnoxubie BemecTa. OCHOBHEIE
KJIACCEI CIIOAKHBIX BEIECTB (OKCH/IBL, THAPOKCH/IBI, KHCIIOTHL, conu). Homenxkarypa u
Ha3BaHHE HCOPraHWYeCKHUX BEIECTB HCXOIA U3 MX XUMUYECKOH (opmyJIEr MM cocTaBeHme
XUMHYECKOH (OPMYIIBI HCXO/15 M3 HA3BAHMS BEIIECTRA 110 MEKIYHApOTHOH HIIH
TPHBHATBHON HOMEHKAType. MeXMONeKyISpHBIE B3aHMOIeHCTRHS. Kpucrannoruapars..
ArperaTHble COCTOSHHUS BelecTsa. Kpucrammaeckue 1 amMopQHsle BemecTpa. THribr
KpUCTAJUIMYECKHX PEMIETOK (aTOMHAs, MOJIEKYJIApHAsI, HOHHa, MeTalIH4ecKas).
3aBHCUMOCTH (PH3UIECKMX CBOMCTE BemecTRa OT THIIA KPUCTAIIMYECKOM peleTKH.
[IprauHEl MEOTOOGpasHst BelmecTs. CoBpeMeHHBIe TIpe/ICTABICHHUS O CTPOSHHH TBEPILIX,
KUJIKHX ¥ ra3000pasHEIX BemecTs. JKuaKkue KpHCTamm.

Hpakruyeckue 3anaTus
Pemenwe 3amau na pacuer maccoroit momu (Macchr) XUMHYECKOTO 3/1eMenTa (coenuuenus) B

MoJIeKyJIe (cMecn). Pemenue npakTHueckux 3ananmii o KIIACCH(DHKAINY, HOMEHKIIATYpe 1
XHMHYECKUM (hOpMyJiamM HEOPraHHYECKMX BEIECTE PA3THIHBIX KIIACCOR (Ha3bIBATE U
COCTaBJIATE (DOPMYJIBI XUMHYECKHX BEILECTE, ONPENENSTL NPHHAITIEKHOCTE K Kiacey). 4 19
HMcrounnku xumudeckoit undopmanman (Hay4nad w yueOHO-HayuHast JUTeparypa, cpeicTsa
MaCcCOBOH HH(popmanmy, cets MuTtepHer u Apyrue). Honck uadopmaryiu no HazBaHusM,
MICHTH(UKATOPaM, CTPYKTYPHBIM hOpMyIiam.

IIpakTuyeckoe 3ausTie Nol2
Pemenwue 3anau na pacuet MaccoBoi 10/H XHMHYECKOrO JJIEMEHTa (COeTHHEHHS) B

MOJIEKyJIe (CMecH).

Tema 3.2.
L(DI/IBI/IRO—XHMHT«IGCKI/IG

OcnoBHoe copepxkanne

12

Teopetnueckoe 06yuenue

OK 01
OK 02
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e s
CBOMCTBA HEOPraHHYECKHX
BemecTs. MeTanibl.

Tema 3.3.
OU3HKO-XUMHYECKHE
CBOMCTBA HEOPTraHHYECKHX
BemnecTs. HeMerasisr.

Tema 3.4.

XHAMHYECKHE CBOHCTRA
OCHOBHEIX KJIACCOB
HEOPraHMYECKHX BEIICCTR.

Merannsr. Obie pusnueckue 1 XUMUIECKHe CBOHCTRA MeTa/utoB. CriocoOs! moayyeHus.
3HaYeHHe MeTaIoB 1 HEMETAIOB B NPHPOJIE U KU3HEJEATEIIHHOCTH YeJIOBeKa 1
OpraHH3MOB. KOpposust METamoB: BUbl KOPPO3KH, COCOBEI 3aIIHUTEl METAILIIOB OT
KOPPO3HH.

Hemeramret. O6mue (uzudeckue n xuMuuecKie cBoicrsa HeMeTaaoB. Tunuaneie
colicTBa Metamios [Y— YII rpyrmm. Knacenbukanms u nomenxnarypa coe mmmemit
HEMETALIOB. KpyroBOpOTE GHOreHHBIX 3/IEMEHTOB B TIPUpOIe.

XHMHYECKUE CBOHCTBA OCHOBHBIX KJIACCOR HEOPraHWYEeCKHX BEIIEeCTB (OKCHUIOB,
THIPOKCHIIOB, KHCIIOT, COTICH H JIp.). 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTR HPOCTHIX
BCIICCTE, BOIOPOIHBIX COSTHHEHHH, BBICIIIX OKCHIOB U IHAPOKCHIOB.

IlpakTnyeckune 3anssTus
CocraienHe ypaBHEHHH XUMHYECKHX PEaKLMH C y9aCTHEM MPOCTEIX M CIIOMKHBIX
HEOPraHMYECKUX BEIECTB: OKCHIOB METAIIIOB, HEMETALIOR U aM(OTEPHBIX 3JIEMEHTOB;
HCOPTaHUYECKUX KHCIOT, OCHOBAHHMI M aM(pOTepHBIX THIPOKCHAOB, HECOPraHHYECKHX COJIEH,
XapakTepHu3yIIIUX UX CBOkcTRa. Pemenne IIPAKTUKO-OPHEHTHPOBAHHBIX TCOPETHYECKHX
3aJIaHUH Ha CBOMCTRA K MOJIYYEHHE HEOPTraHHYeCKHX BEIICCTB.

IpakTryeckoe 3amaTue Nol3
KpyroBopoTsl GHOreHHBIX 2/IEMEHTOR B npupoje. VX pons B opranusme ueniosexa.

IIpaxTuueckoe 3anarie Nol4
Pelnienne npakTHko-opHeHTHPOBAHHBIX 3214 Ha CBOHCTRA I IIOJIyYCHHUE HEOPraHMYECKUX

BEILIECTB.

IIpaxTayeckoe 3anatue Nol5
XUMHYECKHE CBOCTBA OCHOBHBIX KJIACCOB HEOPraHHYECKHUX BEIIECTB.

Tema 3.5.
[Iponssonctro
HEOPraHUYeCKHX BEIIECTB.

OcHoBHoOe cogepkanue

Teopernueckoe obydenne

O6mme npecTaBNeRns 0 MPOMBIIIEHHEIX CIIOCO6ax MTOTY4CHHA XUMHYIECKHX BEIIECTB (Ha
TIPUMEPE NPOM3BO/ICTBA aMMHUAKa, CepHOH krcnoTh). UepHas i npeTHas METaJLTypPrusl.
IIpakTHyeckoe puMeHeHHe IMeKTPOIM3A LTS NOJTY4EHUS IIETOYHBIX, IeJ0YHO3eMeNTbHBIX
METaIlIOB 1 amoMHHHSA. CTEKIIO M CHIIHKATHAs TPOMBIIIIEHHOCTD. IIpo6rema orxomor u

ITOBGOYHEIX ITPOTIYKTOB.

HpakTuyeckue 3ansTus

Permenye npakTuko-opHeHTHPOBaHHEIX 3a1aHui 0 POJIH HEOPraHUIECKOM XHUMHH B
PAaSBATHH MEIIUILMHEL, CO3IAHHH HOBBIX MAaTEPHAIIOB (B CTPOUTENLCTRE U JIp. OTpaciisax
TPOMBIUIEHHOCTH), HOBBIX HCTOYHHKOB SHEPIHH (aIpTepHATHEHEBIE HCTOYHUKH DHEPIUH) B
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PEIICHUHU MIPODJIEM SKONIOTHYECKOM, JHEPTeTHYECKOM NUIIEeBOH Oe3omacHocTH

ITpakTryeckoe 3ansTue Nol6
Pemrenue npakTHKO-0pHEHTHPOBAHHBIX 3a0aHHI O POJIH HEOPIaHWYECKOM XUMHH B
Pa3BHTHH METUIHMHEL

[pakTiaeckoe 3ansaTue Nol7
Kontpomshas pabora Ne2. CroiicTBa HeOpraHUUECKHX BEIIECTE.

Camocrosrenbnas pabora ofyqaronmxes

Pedeparusbie coobmenus: mo Temam «lIppMenente KHCIOPOa, CepEl M HX COeIMHEHHH B
MEIULIMHEY, «buonoruyeckas pons azora 1 (bocdopan, «IIpumenenne B MenummHe | HapOAHOM
X03sHCTBE a30Ta, Pocdopa M UX COeTHHEHUID, «ITpumenenue xopa, 6poma, ifoaa u ux
COENMHEHHH B MeUIIMHEY, «PerysTHBHAs POIb KATHOHOB KAJIHS H HATPHA B 3KMBOMH
KJIETKE).

Cemectp 2

82

Pasnen 4. CTpoenne u cBoiicTBa opranuyecknx Bemecrs

22

Tema 4.1.
Knaccudukanus, crpoenue
¥ HOMEHKJIaTypa
OPraHWYECKHX BEIECTB.
Wzomepus.

OcnoBHOe conep:kanne

Teopernueckoe o6yuenne

IIpenmer opranmueckoit Xxumuu. B3auMocsssp HEOPraHMYCCKHUX M OPTaHUYECKUX BEINECTR.
XAMHYIECKOE CTPOCHHE KaK TIOPSIOK COeTHHEHHS aTOMOB B MOJIEKYJIE COITIACHO MX
BaJIEHTHOCTH. OCHOBHEIE TIOJIOMKEHHS TEOPHH XHMHYECKOTO CTPOEHHMS OpraHHYeCKUX
coeruHenuid A.M. Bytneposa. Yriepoausiii ckener OpTaHUYECKOH MOJIEKYJIEI.
MosekynsipHEie i CTpyKTypHEIe (pa3BepHyTHIe, COKpAIMICHHEIE) XUMHYECKHE (DOPMYJIEL.
3aBHCHMOCTE CBOHCTB BEIIECTB OT XMMHUECKOIO CTPOEHMS MOJIEKYJI. Mi30Mepust u m3oMepr
(CTpyKTypHasI, reOMeTpHYeCKast (mic-Tpanc-u30MepHst). KpaTHOCT XMMHYECKOI CBSI3HL.
[ouarue o pyrximonansHoit rpymme. Ipusimmms: KJIacCH(DHUKAITHH OPraHUYeCKHX
CoeIMHeHHH. MexktyHapo [Has HOMEHKIIATypa U TP HHLAIIB HOMEHKJIATYPHI OpraHHYECKHX
Coe/MHeHUH. PacyeTs! npocreiimei GopmyIer OPraHH4eCcKOM MOJIEKYIIEL, HCXOIS U3
JIIEMEHTHOIO cocTasa (B %0).

OK 1

Tema 4.2.

CrolicTBa Oprasngeckux
coenuHenwmii. [Ipenensusie
YITIE€BOJOPOIEL.

Tema 4.3.
Henpenensusie u

OcHoBHOEe comepskanne

10

Teopernueckoe obyuenne

DH3MKO-XUMHIECKHE CBOHCTBA OPTAHHYECKUX COETMHEHMN OTACIBHBIX KIACCOR
(ocobeHHOCTH KIacCH(DHKALHH 1 HOMEHKJIATYPBI BHYTPH KJIACCA; TOMOJOTHYECKH P U
obmas Gopmyna; H3OMepHs; PUIHICCKHE CBOMCTBA; XUMHYECKHE CBOHCTBA; CIIOCOOKI
TOTTY4eHHs): IIpeiebHbIE YIIIeBOAOPOEL. ['oper#e MeTana Kak OJIHH U3 OCHOBHEIX
HCTOUHNKOB TETIA B IPOMBILLIEHHOCTH 1 OBITy. CBOMCTBA IPHPOIHEIX YTIIEBOIOPOIOR,

OK 01
OK 02
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" apomatideckue
YIJI€BOIOPO/IHL.

Tema 4.4.
Kucnopozconepxkamue
COEITMHEHHUS.

Tema 4.6.
A30TCOmepKanue
COEIHHEHHS.

HaxXOXICHUC B IPHPOJIE U INPUMCHCHHE aJIKAHOB

DU3HKO-XUMHYECKHE CBOHCTBA OPTaHHYECKHX COeTMHCHHUI OTIENBHBIX KIIACCOB
(ocobeHHOCTH KIaccHDHKALH 1 HOMCHKJIATYPBI BHYTPH KJIACCa; FOMOJIOTHYECKHIA Pl U
obmast hopmyiia; w3oMepHst; PU3HIECKHE CBOHCTBA; XMMHUECKHE CBOMCTBA; CIOCOOBI
TOIy4EHUA: HCNIPEACTILHbIE M apOMATHYECKHE yIieBonopo sl [lonuMepusamnus suiena kax
OCHOBHOE HamnpasJIeHHE €T0 MCIIOJIL30BaHus. | OpeHne aleTHIeHa KaK HCTOYHMK
BLICOKOTEMIICPATYPHOIO IIIAMCHH JUISl CBAPKH H PE3KH METAILIOB;

DH3MKO-XUMHYECKUE CBOMCTBA OPrAHMYECKHX COeAMHEHHH OTACTbHBIX KIACCOR
(ocobeHHOCTH KnaccH(pHKaIHH 1 HOMEHKIIATYPBI BHYTPH KJIACCA; FOMOJIOIHYECKHIt PsiT H
obmas popmyina; usomepus; pusnyecKue CBOMCTBA; XUMHYECKHE CBOMCTBA; CIIOCOOEI
TIOIYHEHUA:: KHCIOPOACOCPIKAITHE COSAHHCHHUS (CIIUPTHI H IPOCTHIE 3(GHPEI, (HeHOMEI,
IBJICTHIEL U KETOHBI, KapOOHOBEIE KMCIOTHI M HX TIPOM3BOHEIE). [IpaKkTHYecKoe
TIPHMEHEHHE STHICHIIMKOIIA, IHIepUHa, (eHona. [IpumeHeHue GopMmaisernia,
AUCTANEACT U/, YKCYCHOH KHCIOTEL. MblTa Kak COJM BRICITMX KAPOOHOBBIX KHCIIOT.
Moroiue croiicTBa MbLIA;

DU3UKO-XUMHYECKHE CBOHCTBA OPTAHHYECKHX COeTHHCHMI OTHEJIBHBIX KJIACCOB
(0cOOEHHOCTH KiIacCH(pUKAIIHN I HOMEHKJIATYPbI BHYTPH KJIAaCCa; FOMOIOTHYECKHH PsL 1
o0uias popmyiia; H3omMepust; GH3NIECKHe CBOMCTBA; XUMHYECKHE CBOMCTBA; CITOCOOBI
NOTYUCHUA: a30TCOACPIKAIME COEIMHEHMUS (AMHHEI H aMUHOKHCIIOTHI, Ge/IKH).

IlpakTHyeckue 3ansaTHS

Pemenue nenoyek npespamenmuii Ha TCHETHYECKYIO CBSA3b MEIKIY KJIaCCAMH OPraHHYeCKHX
COEHHCHMI C COCTaBJIEHUEM Ha3BaHMH OPraHHIECKUX COeTHHEHHI 10 TPHBUATBHOH MITH
ME&KITYHAPOJTHOH CHCTeMaTHIeCKOi HOMeHKIaType. Pemenue pacYeTHRIX 3a0a4 110
YPaBHEHHAM PEaKiiii ¢ y9acTHeM Opranuyeckux Beniects. CocTaBiieHme peaximii
HIPHCOCIMHEHH 1 OKHC/ICHUSA Ha IPUMepe STuIeHa. Pelenue pacueTHrIx 3amay ¢
HMCIO/Ib30BAHMCM IJIOTHOCTH I'a30B 10 BOJOPOAY H BO3AYXY

IIpaxTHyeckoe 3anatue Nel
['eHeTnyecKas CBA3b MEXK/LY KJIACCAMH OPTAHHYECKHX COEHHEHHMIA.

CamocTosiTeibHas pabora oGyuarommxes

Pedeparususie coobmenus no Temam: «IIpuMeHeHUE B MeIMLIMHE AMUHOB U
AMUHOKHCIIOTY, «[IpuMeHenne B MerimHe KapGOHOBEIX KHCIIOT M HX conei», «CrnupTer:
BO3/ICHCTBHE HA OPTraHU3M YelOBEKA M IIPHMEHEHHE B Me, THITHHE)

Tokcuueckoe neiicTBHE aTbJEIHIOB U KETOHOB HA JKUBBIE OpraHU3MEL.

Buonormdeckast pois JKHpOB, MX HCIONB30BAHME B OBITY M IPOMBIIIJIEHHOCTH.
CunretHueckne Moromme cpencrea — CMC (IIeTepIreHTh!), X MPEHMYIIeCTRBA |
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HEIOCTATKH.

Tema 4.7. OcHoBHOE conepkanme OK 01
Obmee nmonsTHe X1MuH Teoperuueckoe obyuenne OK 02
BBEICOKOMOJIEKY/ISPHEIX

coenunenwid. [lommeprr B
MeJHITMHE,

Buooprannueckue coemumenus. [Ipumenenue u Guonoruueckas poss YITIEBOJIOB.
OK#HCIeHre yrieBo0B — HCTOUHHK SHEPIUH HKHUBBIX OpraHu3MoB. OOIacTH pUMeHeHHs
AMUHOKHCIIOT. IIpeBparnenus 6enkor mumu B opranusme. buonorudeckue GyHKIMM GeIKOB.
Buonoruueckue ynximm KHpPOB. Posb oprauuyeckoii xumum B penieHuH rpodiem
IuieBoi 6ezonacuocty. [puMeHenue OpPTaHHYECKHX BCIIECTB B IPOMBIILIEHHOCTH
HyxnennoBsie xucnotst: cocras u ctpoenue. CtpoeHue HykineoTnnos. Cocras HYKJIEMHOBBIX
kucnot (JIHK, PHK). Pons HyKIEHHOBBIX KHCIOT B KH3HEIEATEIbHOCTH OPraHH3MOB.
IIpou3BoaCTBO OpraHUYecKux BemecTs: TI[POM3BOJICTBO METAHOIA, MepepaboTka HehTH.
[lonmuaTHieH Kak KpyImHOTOHHAMKHDI HPOAYKT XUMHYECKOIO NPOU3BOACTRA. [IpuMenenue
otuiieHa. [Ipou3BOACTBO M IpHMeHeHNe Kay4yKa U pe3HHBL.

CHHTEeTHYECKHE U HCKYCCTBEHHEIC BOJIOKHa, UX CTpoeHue, cBoiicTBa. [IpakTuyeckoe
HCTIOIb30BaHUE BOJIOKOH.

CHHTeTHYECKIE TUIEHKH: H30IISIHs TS TIPOBOJIOB, MEMOpPAHEI I OIPECHEHHUS BOIEL,
SAIUTHEIC TICHKH JULT aBTOMOOHIIEH, ILTacTHIpH, XUpYprudyeckue noessku. Hoesre
TCXHOJIOTHH TANIbHEHINEr0 COBEPIIEHCTBOBAHMS IIOJIMMEPHBIX MATEPHAIIOR.

Pons oprauuaeckoii xumun B pemenum npo0JIeM dHepre THUECKOi OesonacHocTH, B
PasBUTHH MEIUIIMHEL, CO3AaHHH HOBBIX MATEPUANIOB, HOBBIX HCTOUHHKOR SHEPIHH
(ansTepHATHBHEIE HCTOYHMKH OHEPIrHH)

IpakTnyeckue 3ansTHn

Pemenue npaxtuko-opuenTiposanmmx 3a[JaHHH 110 COCTABJICHHIO XMMHYECKHX peaxiuii,
OTP@KAIOMHIX XUMHUYECKYHO aKTHBHOCTh OPTaHUYECKHX COIMHCHMI B PasIHYHEIX Cpejax
(IpHPOIHBIX, GHONTOTHYECKHX, TEXHOI€HHBIX ).

IIpakTuueckoe 3ansTue No2
Pemmenye 3ama4 o ypapuenmsiM peaxrmii ¢ YJacTHEM OPraHHYeCKUX BEIIECTR.

ITpaxtuyeckoe 3ansTie No3
Kontponsuas pabora Ne3. Crpykrypa 1 cBolicTBa opranmueckux BENIECTB.

CamocrosiTesibHas pabora oby4alommxes

Pedeparuprsie coobmenns no Temam:

IIpuMeneHue OpraHuYecKux coeTHHe i B MeTHIIHHE.

XHMUS U 3/10pOBbe: JICKapCTBa KaK XHMHOTepareBTHUECKIE [penapaTsL.

[ 'opMOHBI Kak GHOJIOIHYECKH AKTHRHEIE BEIIECTRA, BBITOIHAIONIME SHIOKPHHHYIO
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' PETYIAIHIO X KHU3HEAEATEIRHOCTH Oprasmsma

Paznen 5. Knnernyeckne u TEPMOAHHAMHYECKHE 3aKOHOMEPHOCTH MPOTEeKAHHA XUMHYECKHX peaKum‘fl

Tema 5.1.
Kunetnueckue
3aKOHOMEPHOCTH
IIPOTEKAHUA XUMHUYECKHX
peakimii. PaBHoBecHe
XHMHYECKHX PEaKIIHH.

OcHoBHOe cogepkanue

Teopernueckoe obyuenne

Xumuyeckue peakims. Kiraccunpukanus XUMHIecKIX peakiuii: 1o (hazoBomy cocraBy
(roMOTeHHBIE M TeTepOTeHHbIE), 110 HCIOJIB30BAHMI0 KATaIn3aTopa (KaTaIMTHIecKHe 1
HEKaTa/IMTHIeCKne). CKOPOCTh peakIiu, ee 3aBHCHMOCTE OT Pa3THYHBIX (PAKTOPOB:
TIPUPOJIBI pEAarupyOIHX BEIIECTB, KOHLUEHTPAIIMH PEarupyIOIMX BEIIECTB, TEMITEPATyPEL
(npasuno Baut-T'odda), mmomany peakimoHHOM TOBEPXHOCTH, HATHYHS Karajius3aTopa.
Pojip kaTammsaropos B MpEPO/Ie M IPOMBIIUICHHOM MPOM3BOJICTBE. DHEPIHs AKTHBAIIHH.
AKTHUBHPOBaHHEIH KoMmIutekc. KaranusaTops! u katamus. Pois KaTaJau3aTopOB B IIPUPOJAC U
IIPOMEIIIJIEHHOM HPOU3BO/ICTBE.

Knacenpukanus Xumuaeckux peakumii: no TermoBomy 3¢ ety (9K30TEpMUYIECKHE,
BHJI0TEpMHYECKHe), 0OpaTuMocTH (06paTtuMbIe U HeoOpaTtuMele). TeroBsie a¢pexTrr
XUMHYECKUX peakiyi. TepMoxumuieckue ypapHeHus. O6paTuMOCTh peakiuii. XuMHUECKOe
PABHOBECHE H €I'0 CMEIICHHUE O] ACHCTBHEM PasIHIHBIX (PaKTOPOB (KOHLIEHTPAIIHS
PearcHTOB WM IMPOAYKTOB PEaKIMH, JaBJICHHE, TEMIIEPATypa) I CO3JaHHUS ONTHMAIILHBIX
YCJIOBUH NPOTEKAHMS XUMHYECKHIX MPOLieccoB. IIoHATHE 06 SHTANBIHK 1 YHTPOIHUHY.
Oneprus ['n60ca. 3akon ['ecca 1 ciieACTBIS U3 Hero. PojTh CMEINCHHS pABHOBECHS B
TEXHOJIOTHYECKHX MpoIeccax

N G0 |G

IIpaxkTHyeckue 3ausaTHs

Nzydenne 3aBHCHMOCTH CKOPOCTH XHUMHYECKOH PEAKIIHH OT KOHIICHTPALMH Pearupyonimx
BEINECTB 1 TEMIIEPATYPHI.

Hccnenopanue 3aBHCHMOCTH CKOPOCTH PEAKITHE OT KOHIEHTPALIAH. Onpenenenne
KOHCTaHTBI CKOPOCTH PEAKIIMH rpahHyeCKUM METOIOM.

HccenoBanue 3aBHCHMOCTH CKOPOCTH Peakiyy OT TeMIIeparypsL. Pacuer SHEePrHH
AKTHUBAIIMK PEeaKIIHH.

Hpunugn Jle Ilatense. BiusiHue pasinugsex GpakTopoB HA H3MEHEHHE paBHOBeCHS
XHMHYECKHX PEaKIMH. 3aKOH JCHCTBYIONIMX MaCcC ¥ KOHCTAHTA XMMUYECKOTO PABHOBECHS.
PacueTs paBHOBECHBIX KOHIEHTPAIHIT PearHpyIOUHX BEMECTB H IPOLYKTOR PEAKIIHIA.
Pacuerst Temosoro addexra peakimu. Pemenne npakTHKO-OpHeHTHPOBAHHBIX 3a1aHKH HA
npuMenenye npuniumna Jle-Illarenbe 11 HAXOKICHUS HAIPABIIEHNS CMEIIEHHS PABHOBECHS
XMMHYECKOH peakiyu 1 aHanu3 (pakTopoB, BIUAIONIMX HA CMEIIEeHHe XUMHUCCKOTO
paBHOBECHS

[Tpaktugeckoe s3anstue Nod

OK 01
OK 02
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Pemenue npakTiko-opueHTHPOBAHHBIX 3aM1aHKH Ha AHATHS (akTopoB, BAMAIOMHUX Ha
U3MEHEHHE CKOPOCTH XHUMHYECKOH peaKIyu

IpakTryeckoe 3amsaTue Nos
Pemienue 3ananumii o TepMoXuMHYeCKHM ypaBHeHHAM. [ [puMenense npunimna Jle

Ilarense.

IIpakTiueckoe 3ausTae No6
Kontpossnas paGora Ne4, CkopocTs XuMudecKoit PEAKIMH H XHMHYECKOE PABHOBECHE.

Paszneu 6. lucnepcHble cuereMbl

Tema 6.1.
JlucnepcHere cucTeMBI 1
(bakTops! HX ycToHIMBOCTH

OcHoBHOe cojiepskanme

Teopernueckoe oGyuenne

b eN GO

Hucniepcnsre cucremsr. Komtonaasie cucremsr. VIcTHHHER pacTBophl. PacTBopenue kax
(pM3HKO-XHMHYECKHIT TIpOLIEce. PactBopsr. CriocoGBI MPUTOTORIIEHHS pacTBOpPOB.
PactBopumocts. MaccoBas noms pacTBopeHHOro Bemectsa. [IpenensHo qomycrumeie
KOHIICHTPALMHU H MX HCIIONB30BAHKME B OLIEHKE SKOJIOTHYECKOH 6e30MaCHOCTH.,
Knaccuduxauus nucnepcHsix cucrem 1o coctaBy. CTpoenue u GakTopsl yCTONIHBOCTH
JHCIIEPCHBIX CHCTEM.

IIpakTHyeckue sausTHs

Penrenne npaktuko-opuentupopanmsx PACYCTHBIX 3allaHUi HA JIMCTIEPCHBIE CHCTEME,
HCIIONIB3YCMBIC B OBITOBOM M IPOM3BOICTBEHHOMN JEATeIbHOCTH YeJIOBEKa, C ITO3UIIMI
9KOJIOTHYECKOH 6€3011acHOCTH MOCeACTBHH 1 I'PaMOTHBIX pEINeHHH NPoOIeM, CBA3aHHBIX ¢
XHMHCH.

Pacnio3HaBpanue UCTHHHBIX PAacTBOPOB, KOJUIOMIHEIX PACTBOPOB H IPYOOAUCIIEpCHEIX
cucteM. CTpoeHue MHULIeILIbL PaccenBranue ceeTa TIpH MPOXO3KIEHUH CBETOBOTO ITyYKa Yepes3
ONTHYCCKH HEONHOPOHYIO cpeny (3ddexrta Tunmans).

[paxTuaeckoe 3ansarue No7
Perienye npakTHko-0pHEHTHPOBAHHBIX PACYETHEIX 3a1aHMH Ha IPHTOTOBJIEHHE PACTBOPOB U

AHUCTICPCHBIX CHCTEM.

IpakTyeckoe 3ansTie No§
Kontponsnag pabora NeS. JlucriepcHsle cucreMsl.

CamocTosiTenibHas pabora obyuarommxest
PedepatupHsie coobmenms mo temanm:

Hucnepcuast cucteMa B Memuimye.

CyClieH3HH KaK AUCIepCHas CHCTeMA 1 JieKapcTeeHHas hopma.

[Ipumenenue cycnienzmit u OMYJILCHH B MeQUIIHHE,

OK 01
OK 02
OK 07

| Pasgen 7. KauecTBennbie peakuun 00HapyIKeHNsI HEOPrAHHYECKHX H OPTAHHYECKUX BeIleCTE
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Tema 7.1.

ObuapyrxeHue
HEOpPraHUYeCKUX KATHOHOB
U aHHOHOB.

OcHoBHOe comepkanne

- KauecTBenHple XUMHUYECKHE PeaKLMY, XapaKkTepHBIE 418 ObHapyKeHHST HEOPTraHMYECKUX

Ilpakruyeckne 3ausTus

BEUIECTB (KATHOHOB U aHMOHOB). COCTaBICHHE YPABHEHHH peaKLuii OOHapy»KeHHs KATHOHOB
I=VI rpynn v aHHOHOB, B T.4. B MOJIEKY/ISIPHOH M HOHHOH (opmax. Peakimu o6HapyskeHus
HEOpPraHM4CCKUX BCHIECTB B PEANbHBIX OOBEKTAX OKPYIKAIOMEH cpebl.

KauecTBennble XuMHYeCKHe peakiluu, XapakTepHbie s 00Hapy KeHHs! OTJAC/IBHEIX KJIACCOR
OPraHHYeCKHX COCIMHEHHIA: (PCHOIOB, allbICIHIOB, KPAXMAA, YKCYCHOM KHCJIOTEI,
AMHHOKHCIIOT M JIp. JleHaTypauus GeNKOB 1pH HarpeBaHMH, LBETHDIC peaKiMy OesIKOoB.
CocTapiieHue Ka4eCTBEHHBIX peakiuii oGHapyKeHus OPraHU4YeCKHX COEJIMHECHUN OTAEAbHbIX
KJ1AaCcCOB.

[IpakTnyeckoe 3ansTre Ne9
OfHapykeHHe HeOpraHMYeCKHX KaTHOHOB W aHMOHOB.

[IpakTiueckoe 3anatue Nel()
OBHapyKeHHe OPraHMYECKHX BEIIECTB OTACHBHBIX KIACCOB C HCIIONb30BAHME Ka4eCTBEHHBIX
peaKimii.

OK 01
OK 02

4

IIpodeccuonanbro-opuenTnpoBantoe conep:kanue (CoAePRAHME NPHKIALHOIO MOTY.JIsi)

42

Paznen 8. Xumusi B 6bITY H NPOH3BOACTBEHHOIT 1EATEILHOCTH Ye0BeKA

Tema 8.1.

XuMusd B ObITY H
MPOH3BOJACTREHHOH
JNEATEIIbHOCTH YeI0BeKa

OcHoBHOe coaep:kanue

£

Teopernueckoe obyuenne

JKosioruyeckas 6e30MacHOCTh MOCIeACTBHIT OLITOROH 1 NPOU3BOACTBEHHOU JESTENbHOCTH
YEJIOBCKA, CBA3AHHAS C 11epepabOTKOM BEIIECTB; MOMCK U aHAIH3 X UMHYECKO uHOGOpMaUH
M3 Pa3TIMHHBIX HCTOYHAKOB (Hay4Has M y4eOHO-HaydHast JIMTEPATYpPa, CPeICTBA MACCOROl
uHpopmanmu, cets MuTtepret u apyrue). Keiice (¢ yueTom Oy ymmeii npodeccHoHanbHoH
JIEATENILHOCTH) HA aHAM3 MHQOPMAIMK O POU3BOICTBEHHOH NesTe IbHOCTH 4eJIoBeKa,
CBA3AHHOM C MepepaboTKOH M MOJIyYeHHEM BEIIECTB, a TAKKE C IKOTOTHYECKOI
0€30MacHOCTERIO.

IlpakTHyeckue 3anaTHA

Okonoruyeckas 6e30MacHOCTh MOCIEACTBHI GLITOROI U IIPOU3BOACTBEHHOH ACATENIBHOCTH
HeJIOBEKA, CBA3aHHAA C 1epepaboTKOM BEIECTR; MOMCK M aHATHM3 XUMHYCCKOI uHbOpMaIH
43 pA3TUYHBIX NCTOYHUKOB (Hay4Has M y4eOHO-HAy4Has JIMTEPATypa, CPeACTEA MACCOBOM
uHpopmanmu, cetb Mutepret u apyrue). Keiice (¢ yuerom Oymyuieii mpodeccHoHabHOI
AEATEILHOCTH) Ha aHa/u3 HHOOPMALIHHE O NPOMU3BOACTBEHHON ESITe/ b HOCTH YeJIoBeKa,

CBA3AHHOH C 1epepabOTKOM M MOJIYYEHHEM BEIIECTE, a TAKKE ¢ SKOJIOTHIECKOR

OK 01
OK 02
OK 04
OK 07
IK 3.1
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I

OesomacHoCThIO. 3awuTa Keiica: IIpeicTaieHie PE3yJIbTATOB pelleHHs KeHcoB

| (BBICTYIUIEHHE C npe3eHTanue)

IIpakTrueckoe sausTue Nol4
Pewenne npakruko-opueHTHpOBaNHEX 3a1aHuI Ha PacyeT KOHIEHTPAIIHH 3arpsA3HsIEOIIIX

BEIIECTB.

|
 IpakTiyeckoe 3ansaTie Nel | 4 I
| 3amuTa Keiica: XuMmudeckre (hakTopsl prcka B paboTe MeIMLMHCKOrO TIepCOHaJA. [
[ CamocTtosTesibias paGora o0y4armuxcs 2 l
[owck 1 ananus xumnueckoi nudopmarmy w3 Pa3IHIHLIX HCTOYHUKOB (HAY4Has U yueGHO- J
| HayuqHas TUTepaTypa, CpeIcTBa MacCoBOi MH(OPMALHH, CeTh WMurepuer u apyrue) no teme '
Kkeica. [lojroToka npesenrammm no teme keica. pexncrasnenue pesynsraros penienus {
KEHCOB.
Paznen 9. Hccnenosanne n xumnyeckuii anaims 00beKTOB GHOChepbI 34
Tema 9.1. OcHoBHoOe conepxanme 4 OK 01 |
Ocnosrl mabopaTopHoii IpakTuveckne 3ausaTis IK 3.1 '
NPaKTHKH B JlaGoparopras nocysia u Xxummeckue peakTupbl, OCHOBHbIC n1abopaTopHEIE ONEepaLHH. }
NpoeccHonabHpIX Jlaboparoproe o6opynosanue. Texmika OesonacHocTH 1 npasuIa paGoThI (noBeneHus ) B J
naboparopusx naboparopun. BeiioHeHHe THIIOBBIX PacuCTOB 10 TEMATHKE YKCIICPUMEHTA ( BBIXO/ |
MPOMYKTA PeaKIInH, Macca HaBeCKH, 00beM pacTROpHTelIs). O6paboTka naHHbIX, aHATH3 U
OIEHKA HX NOCTOBEPHOCTH (BBIYMC/ICHHE CPEAHEr0 3HAYCHHS SKCHePUMEHTANTBHBIX JAHHBIX,
norpeumHocty). Ipencrapienue pesyssraros SKCMCPUMEHTA B paziiaHOM dhopme (Tabamia, ‘
rpaQuK, OTYeT, TOKIIA/, Ipe3eHTaLHs).
[TpaxTnueckoe 3angTie Nel2 2
Pemenne sananuii o 06paGoTke NaHHEIX, aHANKS H OLCHKA KX JIOCTOBEPHOCTH.
[IpakTiyeckoe 3anaTue Nol3 2
Pemenne 3anay ua Berxon npoaykros peaKimm.
Tema 9.2. | OcHoBHOE coxepskanne 8 OK 01
XuMuyeckuii ananus npo6 Teopernueckoe obyuenie 2 OK 02
BOJIBI KauecTBenHsIii XuMHeckuit cocrap NPOAYKTOB ruTanus. Bemectsa, Gpanscuduimpyronme OK 07
TMPOAYKTEI IUTAHMS, U BEIIECCTBA, 3arPA3HAIONIHC MPOIYKTH MHUTAHHS. Onpenenenne [IK 3.1
3arpA3HAIONIMX XUMUYECKHX BELIECTB B IPOYKTaX MHTAHMS, OIIpeZICIIEHUE BENIECTR, He
3a5BJICHHBIX B COCTABE IIPOJIYKTOB MUTAHMI.
ITpakTuyeckue 3ansaTus 6
2
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ITpakTideckoe 3ansTie Nol5
CriocoObl BEIpayKeHHE KOHIEHTPALMH pacteopos. Ilpurorosnenue ne3unduumpyromux
| PacTBOpOB.

IlpakTuueckoe zanatue Nel6
XHUMHYECKHE TIPOLIECCHI, YCTPAHSIONIUE IKECTKOCTS BOJIBI

OK 01

Tema 9.3. OcHoBHoe cogepxanne
XHUMMYECKHI KOHTPOIIh Teoperuueckoe obyuernie OK 02
KeaRGIba LpQoman KauecTBeHHpI# XiMuteckmii cOCTAB IPOAYKTOR MUTAHMAL. Bemmectsa, danscuduimpyromme OK 07
HRCPRE MPOLYKTDI TIHTAHKS, U BEIICCTBA, 3arPSA3HSIONINE POLYKTH THTAHMS. Onpenenenne [K 3.1

SATPASHAIOIIAX XUMHUYCCKUX BEWECTB B IPOIYKTAX IMTAHMUS, OTpe e IeHHe BEIIIECTR, HE

3aABJIEHHBIX B COCTaBE NPOAYKTOB MUTAHMSI.

IIpakTHyeckue 3ansTus

OpraHuyecKkue u HEOPraHHYCCKUE BElECTRA. BXOAALINE B COCTAB NMPOIYKTOB ITUTAHMS.

Onpezenenne cocrasa 6mo Ha coeprkanue MaKpo ¥ MHKpO3JIeMeHTOB. M3yuenue

NIPEATOKEHHBIX NpernoaasareneM OO Ha IPeIMET XHMUYECKOTO COCTaBa, OrpeIejieHHe

J0JIEH OT CYTOYHOH HOPMbI MAKPO M MHKPO3JIEMEHTOB B yKazaHHoM Orozie.

IlpakTryeckoe 3anstie Nol7

Permenue 3ananuii na onpeienenue nomeii ot CYTOYHO# HOPMBI MAKPO H MUKPODJIEMEHTOB B

bione.

IIpakTiyeckoe 3ansiTe Nol18

Vccnenopanue npotykToB MUTaHMs HA HATHYHE YIJICBOJIOB.
Tema 9.4. OcnoBHoe conepskaHue OK 01
XuMHueckHit aHau3 npob Teopernueckoe obyuenne OK 02
TTOYBEI Knaccudukarus nous no puny u naznauenro, HCXOMA U3 XUMHYECKOI'O COCTABRA. I(T)}I{<Z?71’

Mnentnduxaims npodel nouss no ee XHMHYECKOMY COCTaBy, OIIMCAHHE BO3MOIKHOCTEI ee
NpumeHeHHs. TpeGoBanus K KauecTBY IMOUBEI Pa3/IMUHOrO HA3HAYEHHMSL. Onucanne
OCOOEHHOCTEH HCII0JIL30BAHMS [I0UB B 3aBHCHMOCTH OT THIIOB, CIIOCOOBI YIYYIIEHUS
Ka4qecTBa I104B B 3aBUCHMOCTH OT Ha3HaueHus. OGIacTH UCIIONb30BAHMUS OpPraHUYeCcKHX
YA0OpeHHIt B 3aBHCHMOCTH OT Ka4eCTBEHHOTO cOCTaBa. OMUcanme OpraHUYEeCKHX
YIOOPEHHH U MX IPEMEHEHHE B 3aBHCHMOCTH OT COCTABA [OUBEI H o6 Pa3HOBUIHOCTH.

IlpakTuueckue 3ansiTus

Obnactu HazHaueHns (IpYMEHEHHS) TOYBBI, HCXOS M3 KAYECTBEHHOTO H KOJIHYECTBEHHOT'O
COCTapa. AHaM3 HOPMaTHBHOMH TOKyMeHTauuu. Poss HCOPraHHYEeCKHX BEIIECTB B KAYECTBE
MHHEPAILHBIX yA00peHuH, yayammreneii noussl. Cocran MHUHEPAIbHBIX YI0OpeHHH 1 uX
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Tema 9.5.
HccrienoBanue 06bextor
Ouocdeps

|

| npnmeHenuye B 3ABUCHMOCTH OT COCTaBa I104BBI H €€ PA3HOBHIHOCTH. B3anMOCES3L COCTaBa
YIOOPEHHH U HX BIMSHUS HA BETCTATHURHBIE CBOHCTBA M IJIOIOHOLIEHHE PaCTeHHA.

\
|

1

| IpakTuyeckoe 3anarue No19 2
Pemenwue 3ananuit o OIPENCICHUIO COCTaBA MUHEPATbHEIX YAOOpeHUit H X MpUMeHeHMe.
[lpaxkTudeckoe 3ausTie No2( 2
Onpenenenne pH BOIHON BBITSIKKH HOYRL].

F()cnomme coJepKanue 10
Teopernueckoe 06yuenue 2

[ YueOHo-Hccne noBaTenscK it MPOCKT B 0O6JACTH HCCIIEI0BAHNS 0OBEKTOR ouochepsr. O630p
TeM y4eOHO-HCCIIENOBATE IHCKUX MPOEKTOB. AJIFOPUTM BBITIOJTHEHHS TIPOEKTA. Onpenenenne

‘ 1npobnemsl Heenenosanus. MeTosr floucka, ananmsa u 06paboTku HHpopmarmu o IIpOeKTe

l_B Pa3JIMYHBIX HCTOYHHKAX.

8

IIpakrHyeckne 3ausTus
O6ocHoBanue akTyansHoCTH BBIOPaHHOI TeMbl. Brissnenue NPOOJIEMBI HCClIEOBaHMS.
BriGop o6bexTor u MeTogon HCcieioBanms. 1loctanorka ueneit u 3agau ueenea0BaHMs,
Onpenienenne npoykTa HecnenoBaHus. Onpenenenue stanos u cocrasnenue mwiana

HCCJIETIOBAHHS.

IpaxkTideckoe 3ansTue No2 |
Pemenue 3ananuii na pacuer kommuecrsa KOHLEHTPANHH BPEIHBIX IPUMECEH B BO31yXe
[TOMEIICHHIA.

!
|
|

L

OK 01
OK 02
OK 07

1K 3.1

[IpakTHyeckoe 3ansTie No22 2
Pewenue 3ananuii no onpe eneno MPEACTLHO TOMYCTUMBIX KOHIeHTpauwuii (IT/1K).
Ilpakruyeckoe 3anstue No23 2
Pa6oTa Hax Munn-npoextom na Temy «MccnenoBanme npo6 BOZIONPOBOAHOH BOJIBI Ha
TIPEAMET YCTPAHEHHUS JKECTKOCTH)
[Ipaxtaueckoe 3ansTHE No24 2
3amuTa MUHM-npoeKTa Ha Temy «HceenoBanue npo6 BOJIONPOBOAHOMN BOJIBI HAIPEAMET
YCTPaHEHHS JKECTKOCTH
Koncynpranmm 2
ITpomMexyTodHas aTTecTanus no JMCHHUILIHHE (K3aMeH) 6
144

Beero
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3. YCJIIOBUSI PEAJIM3ALIAN ITPOT'PA

ANCHOUTIIAHBI

3.1 TpeGoBanus k MaTEPHAILHO-TEXHMYECKOMY 0GecneyeH o

Peamusanus yue6uoil aucrumimmss TpedyeT Hantuums yueGuoro KaOuHeTa

«XUMHI)

ObopynoBanue yae6HOro xabunera:

YuebHo-nporpamMmmHas nox

y4eOHas nmporpamma, KaJICHIapHO-TEMaTHYECKHH TIJIaH.,

O W o —

Jlocka knaccras

Crout m cTyn ja nperiogasares
CToubI M CTybs 151 CTY MeHTOB
Illxad st peakTuBos

Ixad) qns wHCTPYMEHTOB M nprudoOpoB
MukponaGoparopus

Texuuueckue cpenctsa 06yuenms:

1.
2

Kommsiotep
Mynbrumemuitnas yeranoska.

Ob6opynosanue 1a00PaTOPHH U pabourx MecT:

BP0 O b B =

Kanpkynsatoper

Beckl paBrOMmIICUHEIE, pyyHBIe

Pasnosec

[lnuTKa 3nekTpryeckas

bans BonsHas

Tepmomerp xumuueckuii

CeTku Merammnyeckue acOecTHpOBaHHBIE

HlIratus MeTammgeckuii ¢ HaDOPOM KOJIEI] U JTaoK
IlIraTuB ms poOUpPOK

10.Crnuproska
11.Apeomerp
12.JIaGopatopHas mocya

13.Tabnuma «Ilepuonuyeckas cucrema snemenTos 1. . Menneneesay
14. Tabmuna «OnekTpoxumuyeckuit PSI HATIPSYKEHUH METaJLIOB)
15.Tabnauma «PactBOpuMOCTD COJICH, OCHOBAHUI, KHCIIOT B BOJIEY

16. Kommtexr Tabmw o xumuu neM. «Ctpoenue BeniecTBa, XHMHUeCkas

17.Heoprauuueckue BELLeCTBa,

CBA3EY

Y4€OHOH JUCITHILITHHEL,

MMBbI YYEBHOI

YMCHTAIMA: IPUMEpPHAs yyeGHas nporpamma, paboyas

PCAaKTHBHI, HHJIUKaTOPBI COTIacHO IIporpammie



3.2 Undpopmanuonnoe obecnevyeHue peaauzanuu NporpamMmei:

OcHoBHBIE Y€K TpOHMBIC H3IaHU
| 8 Xumust: 10-i knace: yrny6néuusii YPOBEHE : yueOHuk / B. B. Epemun, H.
E. Ky3smenxko, B. I, Tepennn [u np.] ; nox penaxknuei B. B. Jlynuna, — 10-e M3]., cTep.
— Mockea : Ipocsemmenue, 2023. — 446 ¢, — ISBN 978-5-09-107226-6. — Texer;

SICKTPOHHEIA //  Jlamp  : JICKTPOHHO-OMONUOTEYHAs  cucTema.  — URL:
https://e.Janbook.com/book/33489?2
2 Xumust: 11-if kmace: YUIyOIIEHHBIH ypOBeHE : yueGuuk / B, B, Epemun, H.

E. Ky3emenko, A. A, HAposnos, B. B. Jlyxu ; o penakuumeii B. B. Jlyruna. — 10-e U3,
crep. — Mockea : Ilpocsemenue, 2023, 478 ¢. — ISBN 978-5-09-107469-7. —
Texer: osnexrpommsit / Jlams SNICKTPOHHO-0uONMOTeYHast  cheTema, — URL:
Mps://e.lanbook.com/book/?a34904

HononarensHple ueToYHAKH

L Poccutickas ®enepars. 3axonbl DenepansHIT 3aK0mH OT 20122012 N
273-®3 (pen. ot 17.02.2023)"06 o6pasopanuu B Poccuiickoi Geneparau'(c u3M. 1 go.,
BCTYI. B cunty ¢ 28.02.2023)URL: @edepanvuuiii 3axon om 29.12.2012 N 273-®3 (ped. om
04.08.2023) "06 obpazosaruu ¢ Poccuiickoti Pedepayuu” {KoucynomanmlIInoc} // Pescum
Aocryna: KoncynsrarlLoc: cnpasounas TIpaBOBast CACTEMa — TEKCT: 3IIEKTPOHHBI.

2 Xumus: 10 kmace: 6a30B51it YPOBCHE : yueOnuk / B. B. Epemun, H. E.
Kysemenko, B. U. Tepennn [ 1p.] ; mox penaxmmeii B, B. Jlynuna. — 9-¢ u3p,, cTep. —
Mockga : IIpoceemenue, 2022. — 204 ¢. — ISBN 978-5-09-087935-4, — Teker -
SJICKTPOHHEI // JIaHb : 3)IeKTPOHHO-GHEIHOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/335159

3, Xumust: 11 xmace: 6a30BbIif YPOBCHE : yueOuuk / B. B. Epemun, H. E.

Kysemenko, A. A. HAposnos, B. B. Jlymun ; mox penakuueit B. B. Jlynuna. — 9-¢ usj.,
cIep. — Mockea : Ipoceemenne, 2022. — 223 ¢, — ISBN 978-5-09-087938-5. —

Texcr: onextponssii / Jamp - SNEKTPOHHO-OHONMOTeUHAs cmcTema, — URL:
https://e.Janbook.com/book/334901
4. Kypun, A. A. Xumus: 10-11-e xracce - 6a30BEIit ypoBeHS : yuebuuk / A.
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4.KouTpoanr u ouenka PE3YJbTATOB OCBOeHHS 001eoGpazoBaTebHOI
AHCHUTIJIHHbI

KoHtpons  u  ouenka PESYILTATOB  O0ydYeHHs  ocymiecTmisiercs
HPETOAaBaTenemM B pouecce mpoBejeHus TNPaKTHUCCKHUX 3aHATHH, TeCTUpOBaHMS,
a TaKKC BBITOJIHEHUS O0YUalOUMMKCS MHAMBUYalbHBIX 3a[aHHM, NPOEKTOBR,
UCCICnOoBaHuH. PesynbTatel obyucHus ONPELCIAIOT, 4TO O0YYaAIOUMecs 10/KHEI
3HATD, MOHUMATDB 1 IEMOHCTPHPOBATE 110 34BEPIICHUM U3YYeHUS JIUCIUILIUHEL,

st hopmupoanus, KOHTPOJISL W OLECHKH pE3YJIBTATOB OCBOCHUS] yueOHOMH
AMCHHITHHBL UCTIONIB3YETCS CHCTEMA OLIEHOYH BIX MEPOTIPHATHH, IPEACTABIAIOMAs
Co00H  KOMILIEKE  yueBHbIX MEPONIPUSITHH, COrIacOBaAHHLIX ¢ pesyibTaTamu
00y4YeHUs u CHOPMYIHUPOBAHHBIX ¢ yaetom  OI'OC COO  (mpeamerHble
PESYIALTATHI 0 Aucuunanne) u ®IOC Crio.
=

Moayas / Pazgen =

Ne Pesynbrar 00yuenns Ouenounpre MEPONPUATHS OK

/ Tema
I [Ocnosnoii MOYJIb
1 |Pasznen 1. DopmyHpoBaTh 6a30BbIe
OcHoBbI HOHNATHS H 3aKOHbI XHMHH
CTPOCHUs
BelecTBa

I.1 |CrpoeHne aromor |Cocrapmnsits Xumpdecknue | 1. Tect «Crpoenue atomos OK 01
XHMHUECKHX (bopmyier coennnennit B XHUMHYCCKUX 3NIEMEHTOB H
AMEMEHTOB U COOTBETCTBIH CO CTENEHLIO (MPUPOA XMMHUUYECKOH CBSI3MY.
npupoia OKHCIEHUS XUMHUUECKHX 2. 3anaun na cocrasienue
XHMHYECKOI 3JIEMEHTOB, HCXOAs U3 XUMHYCCKUX (hopmy
CBSI3U BAJIEHTHOCTH H JNBYXaTOMHBIX COEUHEHMI

SJIEKTPOOTPULIATENILHOCTH | (OKCHIOR, CYIb(pHUIOB,
FUAPUAOB H T.IL.).

1.2 |[Tepuoanyecknii Xapakrepusorare Hpaktnko-opuenruposannre |OK 0]
3aKOH M Tadlila | XMMHYECKHE JIEMEHTE] B TCOPETUYECKHUE 3a/AHUS HA OK 02
J.1. Menneneesa |coorsereTsun ¢ mx XapaKTePU3aLHI0 XUMUYECKHUX

MOJIOYKEHHEM B ANIEMEHTOB: «MeTajumyeckue /
MICPHONIMYECKOHN CHCTEME  |HEMETATHYECKHE CBOHCTRBa,
XHMHYCCKUX 1IEMEHTOB IEKTPOOTPULATENBHOCTD |
.. Menneneena CPOICTBO K 3/IEKTPOHY
XHUMHYECKHUX DJIEMEHTOB B
COOTBETCTBHE ¢ UX
SJICKTPOHHEIM CTPOEHHEM H
HOIOKEHHEM B MMEPHOMYECKOIH
CUCTEME XUMHYECKIX
anemeHToB JI.1. Menneneeray. J
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2 |Pazgen 2.

CocraBasite ypaBuenus u

Kontposasnas padora

Xumnueckue CXEMBbI XHMHYECKHX «CTpoeHue Bemecrsa u
peakuuu pearumii |XUMHYeCKHe pearimy
2.1 |Tunwr CocTaBiaTe peakimu 1. 3anaun Ha cocranienue. OK 01
XUMUYECKHX COCAMHEHUS, PA3IOKEHNS, |ypaBHCHHMIA peaxuumii:
peaxiuii oOMena, 3aMelueHus, — COCIMHEHUS, 3aMEIIEHNS,

OKHCIIUTEILHO-
BOCCTAHOBUTEJLHbIE
peakuuu u peakunu
KOMILIekcooOpazoBanus (Ha
npuUMepe
FHAPOKCOKOMIIEKCOB
QIFOMMHHS U UMHKA) ¢
YUACTHEM HEOPTraHUUYECKUX
BEUIECTR

PasoxKeHUA, 0OOMEHA U peakmit
C Y4acTHEM KOMIIEKCHBIX
COCaMHeHHit (Ha npuMepe
FHJIpOKCOKOMT[JTeKCOB
AJIOMUHHS U [IHHKA);

— OKHCJIUTENBHO-
BOCCTAHOBHTE/ILHEIX PEAKIIHiIT ¢
HCTIOJIL30BAHNEM METO1a
SJIEKTPOHHOrO Hajianca;

— C YYaCTHEM KOMILIEKCHEIX
COCIMHEHMIT (Ha npuMepe
THAPOKCOKOMILICKCOB I[MHKA U
AFOMUHHUS),

2. 3aga4u Ha pacuer
KOMHUECTBEHHbIX
XapaKTePUCTHK IPOJYKTA
PCAKLHN COCIMHEHHS, MACCOBO
ni 00BEMHOI 10JIH BEIXOaA
MPOAYKTa pEakU U COEAMHEHNS
OT TEOPETUYECCKH BO3MOIKHOTO;
00BEMHBIX OTHOIIEHHH rasos,;
KOJIMYECTBEHHBIX
XapaKTePUCTHK HCXOIHEBIX
BELICCTB U MMPOAYKTOB PEAKIHH;
Maccel (00LeMm, KOJIMYECTBO
BEIIECTBA) NPOYKTA PEAKIIHH,
€CJIM OJTHO U3 BEIIECTB AaHO B
BHJIC PaCcTBOPA ¢ OIpeJIeIeHHOI
MacCcoBOH IOJICH pacTBOPEHHOTO
BELLIECTRA.
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2.2 | DnextponuTiueck | CocTapsTh YPaBHEHUS 1. 3ananns na cocrasnenue OK 01
i IMCCOLMALNS M | XUMHYECKUX PeaKLIHH MOJICKYJIIPHBIX M HOHHBIX
MOHHBIHA 00MeH MOHHOro o6MeHa ¢ peaknui ¢ yyactuem OKCH,ﬁOB,
YHaCTHCM HCOPraHUYCCKUX |KUCIIOT, OCHOBAHMUIT 1 COJICH,
BELIECTB HOHHBIX PeAKLNi ruapom3a
COJIEH, YCTAHOBJICHHE
H3MCHEHHS KHCIIOTHOCTH CPEIbl.
3 |Pasgen 3. HccaenoBats crpoenme u Kountpoasnas paGora
Crpoenne n cBOficTBA «CBOMCTBA HEOPTAHHIECKHX
CBOMiCcTBA HEOPraHUYECKUX BEIECTB |BEHIECTR))
HEOPTaHHUYECKHX
BEUIECTB docse v
3.1 |Knaccudpuxauus, Knaccudumuposars 1. Tect «<Homenknarypa u OK 01

HOMCHKATypa u HCOPraHHu4eCcKue BelIecTra

CTpOCHHE B COOTBETCTBHH C UX
HCOpPraHUYeCcKux CTPOCHHEM
BCLICCTB

Ha3BaHUE HEOPraHUMYECKUX
BEIICCTB UCXOIA U3 UX
XUMHYECKON (QOPMYJIIBI HITH
COCTABIICHUE XHMMHYECKOH
(bOpMyJIEI HCXOa U3 HAsBaHWS
BCIICCTRA 110 MEXKIYHAPOAHOIA
WK TPUBHANIEHOH
HOMEHKJIaTypey.

2. 3anaum Ha pacyeT MaccoBoii
J0JIH (Macchl) XUMHYECKOTO
JJICMEHTA (COC/IMHEHUS) B
MOJIeKyJ1e (CMecH).

3. IlpakTuueckue 3ananus no
KnacchpuKalum, HOMEHKIAType
U XUMHYCCKUM (popMyiiam
HEOPraHWYeCKUX BEILECTR
Pa3JIMYHBIX KJIACCOB.

4. IlpakTuueckue 3amanusg Ha
OHPCIL/ICHHE XUMUYECKOIH
aKTUBHOCTH BEIIIECTB B
3aBUCHMOCTH BU/Ia XHMHYECKOH
CBA3M M TMNA KPUCTAIIHYECKOI
peIIeTKH,
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3.2 | Dusnko- YcTaHaBiuBaTh l. Tect «OcobennocTn OK 01
XUMUYECKHE 3aBUCUMOCTh (PU3UKO- XUMHYCCKUX CBOUCTB OkcuioB, [OK 02
CBOIfCTBA XUMHUECKUX CBOHCTB KHCJIOT, OCHOBAHUH,

HEOPraHMYECKUX |HEOPraHMyYeCKUX BELIECTB  |aM(pOTEPHBIX I'HAPOKCHIOB U
BEILECTB OT CTPOEHHUS ATOMOB U costeity.
MOJIEKYJI, 4 TAKIKE THIIA 2. 3ajaHus HA COCTABJICHUE
KPHCTAJUIMYECKO pelIeTKH YPABHEHHH XHMUTCCKIX
peaKIii ¢ y4aCTUEM MPOCTHIX U
CJIO’KHBIX HEOPraHUYECKUX
BELLECTB: OKCU/IOB METAJIJIOB,
HEMETAUIOB U aM(POTEepHBIX
AJIEMEHTOB; HEOPIaHMUECKHX
KHUCIIOT, OCHOBAHHUH 1
aM(OTEPHLIX I'MIAPOKCHIOB,
HEOPraHU4yeCKux COJIei,
XapaKTEPUIYIOIINX UX CBOMCTBA
U CIIOCOOEI MOJTYYeHHUS.
3. IIpakTHKO-OpUEHTHPOBAHHEIC
TEOPETUUECCKHUE 3a/1aHUSI Ha
CBOMCTBA W TIONIYYEHHE
HEOPraHUYECKUX BELIECTB.

3.3 |Ilpon3BoacTBoO OGocHoBbIBaTh 3HaueHue U |llpakTuko-opuentupoannsie  |OK 01
HEOPraHWYECKUX |MPUMEHEHUE 3a/1aHusl 110 COCTABIEHHIO OK 02
BELLECTB. HEOPraHMUYECKUX BELIECTB B | XMMHYECKUX PEAKIHH ¢
3HaueHUE U OBITOBOH U Y4acTHEM HEOPraHHYECKUX
IPUMEHEHHUE B MPOU3BOICTBEHHOM BELLECTB, HCIOJIb3YEMBIX A UX
ObITY U Ha AEATENBHOCTH YENOBEKA UX |HACHTH(DHKALIIH U '
POU3BO/ICTBE (PU3MKO-XUMHUYECKUMHU [IPOMBILLIEHHBIX CIOCOO0B

CROMHCTBAMHM IIOJIyUECHHUS].

4 |Pasmen 4. Hcenenosatn crpoenue n |Kontpoasnas paGora
Crpoenue u cBOiicTBA Oprauuveckux |«CrpoeHue U cBoiicrea
cBOMCTBA BCIIECTB OPraHuYeCKHX BEeHIeCTBY
OPraHHYecKnX
BelecTB

36




4.1

Knaccuuxauus,
CTPOCHHUE K
HOMCHKJIATYpa
OpraHH4vYcCKux
BCLICCTB

Knaccuduuuporars
OpraHUyecKue BELIECTRA B
COOTBCTCTBHH ¢ UX
CTPOCHHEM

1. 3ajanus Ha cocraBieHHe
Ha3BaHHH OPraHUYECKHUX
COCAMHCHMIT O TPUBUAJILHOM
HITH MEK1YHAPOIHOK
CUCTEMATHYECKOM
HOMEHKIIATYpE,

2. 3a/1aHus Ha COCTaBICHUE
MOJIHBIX U COKPALEHHBIX
CTPYKTYPHLIX (hOpMY
OpraHUMYeCcKH X BELIECTB
OTAE/IbHBIX K/1ACCOB.

3. 3amauu Ha onpeseneHue
npocTermei popMyJisl
OPraHUYECKOIt MONEKYIHI,
HCXO/IA U3 3JIEMEHTHOTO COCTaBa
(B %).

OK 01

4.2

CaoiicTBa
OPraHnyecKux
COCTMHEHIH

V¢TanaBauBaTh
3aBUCUMOCTh (QPU3UKO-
XUMHWYECKHX CBOHCTB
OpraHUYeCcKHUX BEIIECTB OT
CTPOEHHSA MOJIEKYJI

1. 3ananus Ha COCTABIICHHE
YPaBHECHUN XUMUYECKUX
PEeaKIUil ¢ y4acTHEM
OPraHUYECKUX BEIIECTB Ha
OCHOBAaHMH HUX COCTaBa U
CTPOEHUS,

2. 3a1aHust Ha COCTABICHUE
YPaBHEHUH XUMUYCCKHX
peaKuil, HIITHOCTPUPYIOMIHX
XMMUYECKUE CBOMCTBA C YUETOM
MEXAHHU3MOB NPOTEKAHUS
JTAHHBIX peaxkiuil u
FEHETUYECKOH CBA3H
OPraHUYECKUX BEIIECTB Pa3HbIX
KJIACCOB.

3. PacuerHrle 3ama4uu no
YPaBHEHUSIM PEaKIMi ¢
Y4aCTHUEM OPraHUYECKUX
BEILIECTR.

OK 01
OK 02
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6.1 |JlucriepcHele Pasnnyarh UCTHHHBIC 1. 3aza4ym HA IPATOTOBJICHUE OK 01
CHCTEMBI 1 pacTBOPEI, KOJUTOU/IHBIC PacTBOPOB. OK 02
(hakTOphbl UX pacTBOPHI U 2. TIpaKkTMKO-OPHECHTHPOBAHHbIC
yCTOMUYMBOCTH rpyOOANCIIEPCHBIE CHCTEMBI | pACHCTHEIE 33/1aH1s HA

Ha OCHOBE XUMHIUECKOTO JIMCIIEPCHbIE CHCTEMBI,

IKCIEPUMEHTA MCTIONBb3YEMBIE B OBITOBOW 1
npOHSBO,ELCTBeHHOﬁ
JCATEIBHOCTH Y€I0BCKA.

6.2 |Mccnenosatue HUecnenoBath GU3MKO- [TpakTHKO-0PHEHTHPOBAHHBIC OK 01
CBOWCTB XMMUYECKUE CBOHCTBA pacyeTHBIC 3a1aHnA
JTUCIEPCHBIX pa3inyHbIX BHOB
CHCTEM JMCHEPCHBIX CUCTEM

7 |Paspex 7, HccaenoBaTs CBOCTRA
KauecTBeHHbIE |OPraHUYECKHX H
peaKkuuu HEOPraHNYeCKNX BEIEeCTB
o0HApYKEHH S ¢ MCIOJIBL30BAHUEM
OpraHuvecKux U |KavYecTBEHHbIX pearuui
HEOPraHHYeCKUX
BEIeCTB :

7.1 |OGnapyskeHne Hcenenosars 1. Tlpaktnueckue sagannd Ha  |OK 01
HEOPraHHYecKNX |KaYeCTBEHHBIC PCAKLMH COCTAB/ICHNE YPABHCHHIL
KATMOHOR M HEeOpraHM4YeCKnX BCLUIESCTB peakuuit oOHapyKEHUA
AHHOHOB kaTuoHoB |-V rpynn u

AHMOHOB, B T.4. B MOJICKYJISIPHO
¥ HOHHOH (opmax.

7.2 |OOHapyKeHue Hcenenosarhb 1. [TpakTHyecKre 3a0aHus OK 01
OpPraHUYECKU X KAYEeCTBEHHEBIE PEAKIN HACOCTABIICHUE
BELLECTB OPraHMueCcKUX COEAMHEHNH |KaUCCTBEHHBIX PeaKLHH
OT/AC/IBHBIX OTJICJILHEIX KJIACCOB oBGHapy>KEeH U
KJIacCoB ¢ OpraHuyYecKuX COeAMHEHIH.
UCIIOTB30BAHUEM
KAQ4eCTBEHHbBIX
peakiui

[1 |[IpukaaagHoii MOAYIb
8 |Pa3znea 8. OuenuBaTh NocacACTBUs |3amuTa Keiica (¢ yueTom
Xumusi B 0bITY U |OBITOBO# H Oyayueit npodeccHoHaIbHOI
IPOM3BOICTBEHH |ITPOH3BOICTBECHHOM JeATEILHOCTH)
0ii 1eSITEJHLHOCTH |1eATE/ILHOCTH YeI10BeKA ¢
qenoBeKa MO3HIUH IKOJOrHYECKOH
0e30MacHOCTH
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