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1. OBIASI XAPAKTEPUCTHKA PABOYE NPOTPAMMbBI
YYEBHOI'O IIPEIMETA

1.1. Mecro ydeOHOro mnpegMeTra B CTPYKType  OCHOBHOH
npodeccHoHAIBbHOMH 00pa30BaTEJbLHOA NPOrPaAMMBI

Vyebupiii  mpeaMeT —«XHMHS»  SBIIeTcs — 00A3aTeNBHOM  YacThIO
06n1e00pazoBaTeIbHOTO IMKIa OCHOBHOHM IpogecCHOHANBHOK 00pa3oBaTe/lbHOM
OporpaMMbl — TPOrpPaMMBl HOATOTOBKM CIIELHAJIMCTOB CpeXHEro 3BEHAa II0
cuerparsHocTy 15.02.16 TexHomorns MallinHOCTPOCHHUS.

1.2. Ilesy ¥ nUIaHUPYeMbIe Pe3y1bTaThl OCBOCHHS Y4eOHOT0O peaMeTa

1.2.1 Ilenn ocBoennst yueOHOr 0 nNpeaMeTa

Copeprxatye mporpaMMbl ydeOHOro mnpeaMera «XUMHS» HaIpaBlIeHO Ha
JOCTIDKCHHE Pe3yNbTaToB ero U3ydeHust B COOTBETCTBUH ¢ Tpeboranuamu OI'OC
COO ¢ ygerom npodeccuoHansHoit HanpasnerHocT ©I'OC CTIO.

OcHOBHOW INeNBI0 M3ydYcHHS y4eOHOro npeamera «XUMHS» SBIIETCA
dopMupoBaHUe y CTYASHTOB XMMUUECKOH COCTaBJISIOIIe! ecTeCTBEeHHOHAYyYHOU
KapTUHBl MHpa KaK OCHOBBl [PUHSTHA PpEIIeHHH B JKH3HEHHBIX H
HIPOU3BOJCTBEHHBIX CHTYaLHSX, OTBETCTBEHHOTO IIOBE/ICHMs B IPUPOIHOIL cpefe.



1.2.2 Ilnannpyemeie pe3yabTaThl OCBOCHHS Y4eOHOI0 nNpeamMera
Ocoboe 3HaueHne y4yeOHBIH TIpeAMeT UMeeT NIpH GOPMUPOBAHUH M PAa3BUTHH 00X U NpOQeCcCHOHANBHBIX KOMIETCHIMM,

a TaKXe COOTBETCTBYIOIINX UM pesyiasTataM obyueHus cornacHo GT'OC COO.

Komnerennun (OK,

Ilnannpyembie pe3yabTaThi 00y4eHUSA

IIK) Oo0uine HucuunjiuHApPHBIE

OK 02, Hcoomszosats | JIP23 - TOTOBHOCTE K TpyAy, oco3Hanwe ueHrOCTH | [IP61 - chopmEpoBaTh NIpefCTaBICHHS: O XHMHYECKOH
COBPEMEHHBIC CpEeACTBa | MacTepCTBa, TPYAONIO0HE; COCTaBIIIOIICH ECTeCTBCHHOHAYYHOH KapTHHBI MHpA,
HOMCKA, asanusa ul| JIP24 - roToBHOCTS K AGKTHRHOM  JEATENBHOCTH | PONM XMMHM B HO3HAHUH ABJICHMH UpPHPOIH,, B
HHETEpPIpPETAIHH TeXHOJOTHYECKOH H  COUMAaNbHOW  HAUpaBIeHHOCTH, | GOPMHPOBAHHE MBIIUICHUA M KyJNBTYPBI JMUYHOCTH, €
HHQPOpManHH H | cr10coBHOCTE HHHIHHAPOBATE, IIaHHPOBATh ¥ | QYHKIUHOHATHHON TPaMOTHOCTH, HEOOXOAMMOM I
HH(OpManHOHHEIE CaMOCTOATENIPHO BRIIONHATE TAKyIO ACATENHHOCTE; pemeHnss NPakTHYeCKHX 3a/ad M JKOJIOFHYECKU
TEXHOJOTHH nns | JIP25 - uaTepec X pasnu4HbIM cdepaM npodeccrHoHanbHol | 00OCHOBAHHOIO OTHOINEHHS K CBOEMY 3[IOPOBBIO H
BEITIOTHEHH Y 3a1au | AeSTEeNbHOCTH, YMCHHE COBEpIIATh OCO3RHAHHBIA BHIOOP | IpUpOAHOU cpene;

nipohecCHOHANBHON Oynymeli npodeccuu ¥ peann3oBeiBaTh coOCTBeHHEBIE | JIPG2 - BnageTh CHCTEMOM XMMHYECKHX 3HAHMH,
JIeATENBHOCTH H3HEHHBIE TIIaHEL, KOTOpas BKJIIOYACT: OCHOBONONATAIOHIME  IIOHTHUS

JIP26 - rororHOCTh H CHOCOOHOCTH K 0Opa3sOBaHHIO H
caM000pa30BaHMIO Ha NPOTKEHUU BCCH SKU3HY;

JIP32 - chopMIpOBAHHOCTE MHPOBO33PEHHS,
COOTBETCIBYIOIIEIO COBPEMEHHOMY YPOBHID pa3BHTHL
HayKH H OOIIECTBEHHOH IIPaKTHUKH, OCHOBAHHOIO Ha
Apajgore KynbTyp, CIOCOOCTBYIOIHEIG OCO3HAHUIO CBOETO
MECTa B MTONHKYJILTYPHOM MHPE;

MP6 — pasBuBaTh KpeaTHBHOE MBIIUICHHE IIPH PElICHHH
JKH3HCHHEIX ITpOOIIeM;
MP16 — ocyniecTBISTH
nepeHoca  CpPeiACTB X
IIpodeCCHOHANBHYIO CPELY;
MP17 - yMeTh NMEePEeHOCHTh 3HAHMS B IIO3HABATENLHYIO H
IPaKTHYECKYIO 00NACTH XH3HEACATEIBHOCTH;

L(EJICHANIPABICHHBIH  HOMCK

crocoboB neHcTBUs B

(XHMHYECKHH 3JIEMEHT, aToM, DNEKTpoHHas obonouka
aroma, s-, p-, d-aNeKTpoHHbIe OpOUTAIM aTOMOB, HOH,
BaJ€HTHOCTh, JEKTPOOTPHLATEIBHOCTS,
CTeIIEHh  OKHCIICHHSA, XHMHYECKas CBA3b, MOIb,
MOJSApHAS Macca, MONApHBIE o00beM, YIIepodHbI
cxener, QYHKIHMOHANBHAA TPYIIa, pajHKal, H30Mepus,

MOJIEKyia,

H30MEPEHI, TOMOJIOTHYECKHH psL, FOMOJOTH,
YIACBOAOPOABI,  KUCIOPOA- M 4a30TCojepxalye
coeuHcHUS, OWONOIMYEeCKM AKTHBHBIE  BEINECTBA
(yrmesomsl, KMpEI, OCHKHM), MOHOMEp, TIOJIMMED,
CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISPHEIE
COENUHEHHS,  KPHCTA/UIHYECKas  peIleTKa,  THIEL
XUMHYECKHX peaxuui {OKHCANTENBHO-
BOCCTAHOBHTENBHEIE, OK30- M DHIOTEPMHUYCCKUE,




MP18 — yMeTe HHTETPUPOBAThH 3HAHHA H3 PazHBIX
TIipeAMEeTHBIX 00acTel;

MP21 - BrafeTs HaBLIKAMH TONyuYeHds: HHGOpMaluu W3
HCTOUYHHKOB pa3HLIX THUIIOB, CaMOCTOATENLHO
OCYHMIECTBIIATH IIOMCK, @Halnu3, CHCTEMaTH3aluio u
HHTEepHIpeTanuo HHPOPMauHH paziddHkX BHAOB H dopM
IpeCTaBNeHUS,

MP24 — wucnone3oBarh cpeAcrea HHOOPMANMOHHBIX M
KOMMYHHKaIMOHHbIX TEXHONOTHH B peIleHUuM
KOFHUTHBHBIX, KOMMYHHKATHBHBIX H OPTaHH3AIMOHHBIX
3anay ¢ cobmoneHneM TpeOOBaHAi SPrOHOMHUKE, TEXHHKH
0e3onacHOCTH, FHTHEHE], pecypcochepexenns, TpaBoBLIX I
STHYECKHUX HOPM, HOPM HHODOPMAMOHHOH 6e30TIacCHOCTH

peaxkun MOHHOro OOMEHa), PacTBOp, HNEKTPONHTHL,
HE3IEKTPOINTEL, JJEKTPONUTHYCCKAd JAHCCOLMAIIHS,
OKHCIHTCHb, BOCCTAHOBHTENE, CKOPOCTL XHMMUECKOH
peaxituy, XHMHYECKOe PaBHOBECHE), TEOPHH U 3aKOHBI
(TeopHs  XHMHYECKOTO  CTIPOECHHS  OPraHUYCCKUX
Bemects A.M. Bytneposa, TeOpHA 3IEKTPONHTHUESCKON
JICCOTHAITHY, TIEPHOANYECKHH 3aKOH AN
Memnneneena, 3aKOH COXPaHECHUS Macchl),
3aKOHOMEPHOCTH, CHUMBONMYECKHH  s3BIK  XHUMHH,
(axTONOTHUYECKHE CBEJCHUS O CBO¥cTBaX, COCTaBe,
MONy4eHUH ¥ Oe3011aCHOM HCHONB30BAHUK BaXKHEHUINX
HEOPraHWYeCKHX ¥ OPraHHYECKHX BEINECTB B OBITY M
MPAKTAUCCKOH JeSTeIBHOCTH YeI0BEKA;

[IP63 - yMeThb BBIABAITH XAPAKTEPHEIE HPU3HAKK H
B3AMMOCBSI3h  H3YYCHHBIX  IOHATHMH,  IpUMEHATH
COOTBCTCTBYIONIUAE HOBATUA UPH ONUCAHHYM CTPOCHHS H
CBOHCTB HEOPraHMYECKHUX W OPraHMYecKHX BEILHECTB H
UX IPeBPAINCHHH; BRISBIATH B3aHMOCBA3b XHUMHYECKHX
3HAHUH C TIOHATHAME H TIPEJICTaBIeHUAMH APYIHX
€CTECTBEHHOHAYUHBIX TIPEMETOB;

P64 - yMeThb  WCHONB30BATH  HAUMEHOBAHUS
XUMHYCCKHX COEIMHECHHH MEXIYHApOOHOro CoKX3a
TEOPETHYCCKOH W TIPHKJIAJHON XVMHH M TPHBHAILHEIE
HAa3BaHMS BOXKHEHHIMX BEUIECTB (PTWICH, AalleTHIIEH,
THHIEpHH, (eHo, GOpMaIbISTH, YKCycHas KHCIOTa,
[JIMIMH, YTapHbeid ra3, YIHAEKHCIBIH ra3, aMMHak,
ramieHasi H3BeCTh, HEralleHasl H3BeCTh, MHTheBas cola 1
APYTHX), COCTaBIATh (OPMYNBl HEOPTaHWYECKHX M |




OpraHWYECKMX BCHIECTB, YPaBHEHUS XMMHYECKHX
peakiuii, OOBICHNTHL WX CMBICH;, HOATBEPKIAATH
XapaKTepHble  XMUMHYECKHME  CBOHMCTBA  BEIHECTB
COOTBETCTBYIOIIMMH S3KCICPUMEHTAMH UM 3alHCAMU
ypaBHEHUI XHMHYECKHK PEaKIiuii;

IIP65 -~ ymerb YycTaHaBiIEBaTh [PUHAIIEKHOCTD
H3YYEHHBIX HEOPTaHHUECKUX H OPraHH4eCKHX BEIICCTB
K OIpEeNeNieHHBIM KJIaccaM M IPYHIIaM COEIHHEHHI,
XapaKTepH30BaTh HX COCTaB M BaKHeHInMe CBONCIBA;
OTpeneNaTh BHIBI XMMHUYSCKMX CBf3eH (KOBaNEHTHas,
HOHHad,  MeTaJuiHueckas,  BOAOpoAHad),  THIIBI
KPUCTAIUIMYECKAX peIeToK BELIECTB;
KIacCH()ULIHPOBATD XUMHUCCKHE PEaKIIUH;

[IP66 - pnajeHHe OCHOBHBIMH METOAAMK HAYIHOTO
TIO3HaHWS  BEIECTB M XHMHYCCKUX  ABIEHHUHA

(nabimoxcHue, U3MEpPEHHE, 9KCHEPUMEHT,
MOJEHUPOBaHHE);
IIP67 - chopMHpOBAaHHOCTE YMEHHMH TPOBOIHTL

pacdersl HO XHMHUYECKHM (opMyiaM K YypaBHEHHSAM
XUMHYECKUX PEaKifii ¢ HCIIONB30BAHACM (QH3UICCKHX
BETHYHH, XapaKTepU3yIouX BEILCCTBA c
KOJHYECTBCHHON CTOPOHBIL: Macchl, obnema
(HOpMaJIbHBIE YCIIOBHSI) I'a30B, KOJMYECTBA BEIECTBA,
HCIOJIB30BATh CHCTCMHBIE XUMMUYECCKUE 3HAHMHS [t
OpUHATHS pPEIICHHH B  KOHKPETHBIX JKM3HEHHBIX
CHTYaHHsIX, CBS3aHHBIX C BEIIECTRAME M HX
IPUMCHEHHEM;

IIP68 - chopmMHpOBaHHOCTE YMEHMH IUIRHMPOBATHL M




BBIIOJIHATE XMMHYECKUM 3KCHEPAMEHT (pEeBpaIlleHHs
OPraHW4eCKdX BEIICCTE UPH HATPEBAHWHU, NOJydYeHHE
STHICHA M U3YYCHHE ero CBOMCTB, KAYECTBEHHBIC
peakuMH Ha aIbJIeryabl, KpaxMmall, YKCYCHYIO KHCIIOTY;
neHatypanus OelkoB TIpE HArpeBaHWUB, IBETHHIE
peaknuy GENKOB; IPOBOAUTE PeaKiMy HOHHOI0 00MeHa,
OIIPE/IENATh CPEAY BOMHBIX PAcTBOPOB, KAueCTBEHHBIC
peakimd Ha cyan(aT-, KapOoHaT- i XIOpHI-aHHOHbL, Ha
KaTHOH aMMOHMS; PEelIaTh 3KCHEPHMEHTAILHBIE 3a1a4n
no temam "Metamipi" v "Hemeranns!") B COOTBETCTBHHU
C IIpaBWJIaMH TEXHHKH 5e30MacHOCTH IIpH 0OpameBuy ¢
BeilecTBaMM ¥  1abopaTopHbIM  00OPYAOBAHHEM;
IIPEICTABAATh PE3YNbTaThl XUMHYECKOTO SKCIIEPUMEHTa
B ¢opMe 3amucKH YpaBHCHHU COOTBETCTBYIOIIMX
peaknuit ¥ GOpPMYTHPOBATH BBIBOJRI HAa OCHOBE ITHX
pe3yILTaTOB;

ITP69 - chopMUpOBAHHOCTH YMCHHS AHANH3HUPOBATH
XHMHYECKYX) HH(OPManUio, IONYyYaeMyl0 H3 Pa3sHBIX
UCTOYHUKOB (CPelcTB MaccoBod HHQOPMALMH, CCTh
Wureprer # qpyrue);

I1P610 - cdopMupoBaHHOCTP yMeHHH co0mI0iaTh
IIPaBUIId 3KOJIOTHYECKHA LEIecoo0pasHOro NOBEICHH B
OLITY B TPYAOBOH JESTEIHHOCTH B LENIX COXPaHEHHS
CBOErO 370POBbS M OKPYXAIONMEH NPUPOITHOH Cpeibl;
YVYUTHIBATE ONMACHOCTH  BO3JCHCTBHS Ha  JKHBEIE
OpPTaHU3MBI OIIPENENICHHEIX BEIICCTB, HOHMMas CMBICI
TToKa3aTessl HpeaenbHOH JonyCTHMOH KOHIEHTPaLHH.

OK

04.

Db dexruBHO

JiP32

chOpPMHPOBAHHOCTE

MHPOBO33DCHUA,

IIP61 - chopMUpOBATH MPEACTABICHMS: O XUMHYECKOH |
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B33aMMOJICHCTBOBATE u
pabotarh B XKOJUIEKTHBE H
KOMaH/JIe

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3sBUTHH
gaykKdl ¥ oOmecTBeHHOH I1IPaKTUKU, OCHOBAaHHOIO HA
JHAIOTe KYIbTYP, CIIOCOOCTBYIOMIErO OCO3HAHMIO CBOETO
MecTa B NIOJAKYABTYPHOM MEDE;

JIP34 - oco3masme IEHHOCTH HAy4HO#H JesSTeNbHOCTH,

TOTOBHOCTH OCYIIECTBISATD MPOEKTHYIO 51
HCCNIEIOBATEIBCKYIO JICATENLHOCT, HH/MBHAYAILHO H B
TpymnIe;

MP1 - CaMOCTOATCIIEHO dbopMyaHPOBATE o
aXTyaqTu3HpOBaTh mpobeMy, paccMaTpUBaTh ee
BCECTOPOHHE;

MP2 - ycrasasnMBaTh CYHIECTBEHHBIH TIpH3HAK WA

OCHOBAHM [UIS CPABHEHHS, KnaccHduKanun u oGo0menns;
MP3 — onpeaensars INenH JIeATeIbHOCTH, 33JaBaTh
TIaPAMETPBI X KPUTEPHH HX JIOCTHXKEHUSA;

MP5 — BHOCHTH KOPPEKTHBBL B JESTEIBHOCTH, OLEHUBATH
COOTBETCTBHE pPE3YALTATOB ILEIAM, OLEHHBAaTH PUCKH
OOCASACTBHIH IeITeNbHOCTH;

MP7 — Bnanets HaBBIKAMH Y9eOHO-HCCIEAOBATEILCKOH #

OPOCKTHOH  JEATeIbHOCTH,  HABBIKAMHM  Pa3pellieHHs
npobneM;
MP12 — BBSBISTP NPHYHHHO-CIC/ACTBCHHBIC CBSA3H H

aKTyalM3UpoBaTh  3aZady, BBIABHTAThA THHOTE3Y €€
peUIeHHsI, HAXOAUTh apryMEHTHI I JOKa3aTelbCTBA CBOUX
YTIBEpKIACHHH, 3a1aBaTh TapaMeTphl H KPHTEPHH PELICHUS;
MPI13 - ananu3upoBaTh ITOJNYYECHHEIE B XOJ€ DCLICHHS
pe3ynbTaThl, KPHUTHYECKH  OUECHHMBATH  HX

OpOrao3upoBaTe H3MCHCHHC B HOBBIX

3a0aud
JIOCTOBEPHOCTB,

COCTAB/SHOIIEeH €CTECTBEHHOHAYUYHOH KapTUHBI MHpPA,
PO XUMHH B TIIO3HAHWM SBJIGHUH NpPHPOIBL, B
(POPMHPOBAHHK MBIIIIEHNs] M KYJISTYPHl JIHUHOCTH, €€
(YHKIIOHANBHOR I'PaMOTHOCTH, HEOOXOZUMOM IIs
pellleHns  IPAaKTHYSCKHX 3afad M 3KOJOTHIECKHU
000OCHOBAHHOTO OTHOINEHMS XK CBOEMY 3/0pOBBIO H
IPHPONHON cpene,

P62 - Bnagers CHCTEMOH XWUMHYECKHX 3HAHHH,
KOTOpash BKIIOYAeT: OCHOROIIOJIATAIOIIHE [TOHATHA
(XuMHYECKHH DJICMEHT, aToM, JJIEKTpoHHad o00oIouKa
aroMa, s-, p-, d-3JeKTpOHHBIE OpOMUTATH aTOMOB, HOH,
BAJEHTHOCTH, 3NEeKTPOOTPHIATENBHOCTS,
CTENICHL OKHCIICHHS, XHUMHYecKas CBs3b, MOJIB,
MOJISIpHAsT Macca, MOJSIPHBIE ofbeM, YIIepOoaHbIH
CKENIET, (PYHKIUMOHANBHAA IPYIINa, pajgyKan, H30MEpHs,

MOJIeKyIa,

H30MEDBL, FOMOJIOTHIECKAH paz, rOMOJIOTH,
VIJIEBOJIOPOIRI,  KHCAOPOZ- H  a30TCOAEpIKalHe
CcOeHueRI, OHONOrHYCCKH aKTHBHBIE  BEIIECTBa
(yrnesombi, OKkuphl, O€NKH), MOHOMEp, IIOIHMEp,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHEIE
COSIAHEHMS,  KPHCTAIMYECKasd  pelIeTKa,  THIIB
XHMHYECKHX peaxnui (oxucuTeNbHO-
BOCCTAHOBHUTCABHEIC, 9K30- H  JSHJIOTEPMHYECKHE,

peéaknu HOHHOI'C OﬁMeHa), pactTeop, DACKTPOJIHMTHI,
HEXJICKTPOJNHTHI, JJICKTPOJIHTHYCCKAs JHMCColHanHi,
OKHCIIHTECIIL, BOCCTAaHOBUTCHDL, CKOPOCTh XMMHYECKOi
peaxiiii, XUMHYICCKOC paBHOBeCHe), TCOPHH ¥ 38KOHLI
(TBO}DH}I XUMHAYCCKOIO CTPOCHHUA OPTaHHYECKUX
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YCIIOBHAX;

MP31 - poHuMare M HCHOOJNB30BaTh IMPEHMYHIECTBA
KOMaHJAHOH ¥ HHAUBUAYAIbHOH paboThr;

MP32 - poibuparb TeMaTHKy H METOABI COBMECTHBIX
JeifficTBHH ¢ ydueToM OOIMUX HHTEPECOB, H BO3MOIKHOCTEH
KaX/10T0 WieHa KOJUIEKTHBA;

MP33 - npuHAMaTh LETH COBMECTHOH JIeATeILHOCTH,
OpPraHUz0BBIBATE H KOODIMHHPOBATH JEHCTBHA IO €€
OOCTHIKEGHHIO: COCT4BNATH IUIAH JeHCTBUH, pacnpeneisTsh
podM ¢ Y4YeTOM MHEHHH YuYacTHHKOB  o0CyXzaarb
Pe3yNBETATEl COBMECTHOMH paboTsr;

MP36 - xoopauHIPOBATh H BBIIONHATE PaloTy B YCIOBHIX

peanbHOro, BHPTYAINBLHOTO )51 KOMOMHIPOBAHHOIO
B3aHMOACHCTBHS;

MP37 - oCyWECTBISTH NO3UTUBHOE CTPATETHYECKOE
MOBEICHNE B DPA3JIMUHBIX  CHUTYallUsX, MPOSBIATH

TBOPYECTBO H BOOOpaXkeHHe, ObITh HBMIHATHBHBIM

MP55 - npuHEMaTh MOTUBBL U apryMEHTHI JIpYTHX JIoei
P aHANK3E PE3YNBTATOB ACATEHHOCTH;

MP56 - npusHaBarh CBOE NpaBoO ¥ IPaBo JApyrux Jozei na
OUIMOKH

BemiecTs A.M. BytnepoBa, TeopHs dMEKTPOIUTHHECKOM

JIMCCOLMAITHA, IIEPHOARYCCKUH 3aKOH PIRZR
Menzeneena, 3aKOH COXPaHCHUS Macchl),
3aKOHOMEPHOCTH, CHMBOJMYECKHH  A3BIK  XMMUWH,

(aKTONMOrHUECKAC CBEIACHUA O CBOHCTBaX, COCTaBe,
HOJIYUCHHN ¥ 0e30IIacHOM MCIIOIB30BAaHHH Ba)KHEHIHX
HEOPTaHWYeCKHX W OpraHHYECKHX BEUIECTB B OBITY H
[PaKTHIECKOH AeSTeNbHOCTH YEJIOBEKA;

TIP63 - yMerp BBISBIITH XapaxkTepHulC NPH3HAKH H
B3aMOCBA3h  M3YUCHHBIX  TOHSTHH, IPUMEHATH
COOTBETCTRYIONIHE ITOHSTHA P ONHCAHUH CTPOCHHS H
CBOHCTB HEOPraHMYECKUX U OPraHUYECKHX BENIECTB H
UX [PEBPAINEHHH; BBRISBIATE B3aHMOCBA3b XHMHUYECKHX
3HAHWA ¢ HOHATHAMU W IPCACTABICBUAMH APYIrUX
€CTECTBEHHOHAYYHBIX [IPEIMETOB;
IIP64 - yMeTh  HCHONB30BATH
XHMHYECKHX COENMHEHHH MEeXIYHapOIHOTO CO3a
TEOPETHYECKOM H HNPUKIaIHON XUMHH H TPUBHAIBHLIC
Ha3BaHHA BaXHEHMIMX BemiecTB (ITWICH, ALCTHIICH,
rHuepus, QeHos, GopManbaeTHl, YKCYCHas KHCIOTa,
[JIAIMH, YrapeEblff ras, YIVIEKHCNBIA ra3, aMMuak,
raieHas H3BeCTh, HeramieHas H3BECTh, IUTHEBAS COMA H
JpYTHX), COCTaBIMITH (HOPMYJBI HEOPraHHYEeCKHX H

HauMCHOBAHHA

OpraHMYecK:#X  BCINEeCTB, YPaBHEHHS XHUMHYECKHX
peakiuii, OOBICHATEP HX CMBICK;, IIOATBEPKIATH
XapaKkTepHsle XEMHYECKHE CBOMCTRA BEIHECTB

COOTBETCTBYIOIIMMM  BKCHEPUMEHTAMH M 3a0UCAMH
YpaBHEHUH XUMUYECKUX pPEaKITU;
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[1P65 - yMers YCTaHaBIWBATH IIPHHAIUICKHOCTH
H3YYEHHBIX HEOPraHWYESCKUX U OPTaHU4ECKHUX BEHICCTB
K ONPCHENCHHBIM KJaccaM M TIPyNIaM COEIRHEHHHH,
XapaKkTepPR30BaTh MX COCTaB M BaKHEHIIHE CBOMCTBA;
OIpenensTh BHABI XUMHUECKHX CBs3el (KOBaj€HTHASA,
HOHHA#,  MCTaUIMdecKas,  BOJOponHas),  THUIIEI
KPHCTATUTHIeCKHX PEIeTOK BEHIECTB;
KIaccHpHIEPOBATh XUMHIECKHUE PEaAKIHH;

IIP66 - BiapeHme OCHOBHBIMM METOJIAMHM HAYYHOTO
[O3HAHMS  BEHIECTB W XHMHUCCKHX  SBICHHHU

(rabmonenue, U3MEpCHHE, SKCIIEPUMEHT,
MOIENTHPOBAHHUE);
IIP67 - c¢hopMHUPOBAHHOCTE YMEHHH HOPOBOIMTH

pacyeTsl MO XUMHYECKMM (GopMyNaM H ypaBHEHHUSIM
XAMHYECKHX PEakiiii ¢ HCIONB30BAHIEM (I3AIECKUX
BEJIMUHH, XapaKTepH3YIOImHX BEILIECTBA c
KOJIHYeCTBEHHOH CTOPOHBI: MaccHl, o0bemMa
(HOpMaJIGHBIE YCIOBHS) ra30B, KOJIHYECTBA BEILECTBA;
HCHIONB30BATE CHCTEMHBIE XHMHMYECKHE 3HAHHA Ins
NPUHSATHA pEIUEHMH B KOHKPETHBIX JKM3HEHHBIX
CHTYallMsiX, CBf3aHHBIX C BeMecTBAMH U WX
IPUMEHEHHEM;

IIP68 - chopmupoBaHHOCTh YMEHHI IUIAHHPOBATh H
BBIITOJIHSTh XMMHYECKHAN 3KCIEpHMEHT (TIpeBpaLicHusA
OpraHHYeCKHX BELIECTB IPH HAIPEBaHHHU, IIOJNyYEHUE
STHJIEHA W MW3YYCHHE €ro CBOHCTB, KadeCTBEHHEIC
PeaKi¥ Ha anbAETHIbl, KpaxMall, YKCYCHYIO KHCIOTY,
JeHarypaums OenkoB TIpH HAaTPEeBaHHH, [BETHEIC
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peakuuH OeJIKOB; IPOBOHTH peakuy HOHHOTO 0OMEHa,
OnpeneNsTs Cpely BOIHBIX pPacTBOPOB, KaUeCTBEHHEIE
peakuyy Ha Cy/b(aT-, KapboHaT- ¥ XJOPHI-aHHOHBI, Ha
KaTHOH aMMOHUS; PelaTh 3KCUePHMEHTANLHEIC 3814
no TemaM "Metamisl" 1 "HeMmerannet") B COOTBETCTBHH
C MIPaBUNaMH TEXHHKH 0€30IaCHOCTH TPH 0OpallleHHH C
BemecTBaMu W JabopaTopHBIM  00OpyZOBaHHEM;
MIPEACTARISATh PE3YNHTATEl XUMUYECKOIQ 3KCIEPHMEHTa
B (opme 3amMcH ypaBHEHHH COOTBETCTBYIOIIMX
peaknui ¥ (GOpPMYJMPOBATH BHIBOJSI HA OCHOBE JTHX
pe3ynbLTaToB;

I1P69 - chopMEPOBAHHOCTE YMEHHS aHANH3HPOBATH
XUMHYECKYI0 HMHGMOPMaNHIO, IMOJY4acMyI0 M3 PasHBIX
HCTOYHUKOB (CpelCTB MaccoBoM UH(OpMAIUH, CETh
Wuteprer u npyrue);

IIP610 - cdopmupoBaHOCTE YMEHHE cOOMIOJATEH
TIpaBuia 3KOJOIHYECKH LEIeco00pa3Horo NOBENCHHL B
OBITY M TPYAOBOH HESTENBHOCTH B IEIAX COXPaHEHHA
CBOETO 3/I0pPOBBA H OKpyXaioniel npupOOHOH Cpeabl;
YUHTBHIRATH OIACHOCTB  BO3ASHCTBHA HA  JKHBBIC
OPraHuM3MB! OIPEJIENCHHBIX BEIIECTB, IIOHUMAA CMEICI
II0Ka3aTelIs IPEASIbHON NOYCTHMOH KOHHEHTPanu.

OK  05.
YCTHYIO H

OcymecTBIATh

OHCHMEHHYIO
KOMMYHHKATHIO Ha
rocyapcTBEHHOM A3BIKE
Poccuiickoit Pepepanmu ¢
YYETOM ocoOeHHOCTEH

JIP33 - coBeplIeHCTBOBAHHE SA3BIKOBOH M UHTATEIBCKOMH
KyJBTYDEI KaK CPeJICTBa B3auMOJEHCTBHS MEeXIY JIOIBMH H
[TO3HAHHA MHpa;

MP21 — BiageTs HaBBLIKAMH NONYYCHHs HHQOPMAIHH H3
HCTOYHUKOB pasHBIX THUIIOB, CaMOCTOSITENBHO
OCYIIECTBIISITh [OHCK, aHalu3, CHCTEMAaTH3allHI0 U

ITPG1 - chopMupoBaTh IPEACTARACHHA: 0 XUMHYECKOH
COCTABIMOIIEH €CTeCTBEHHOHAYYHOH KapTUHBI MHpAa,
POl XHMHE B TIO3HAHHH fABJIEHHMH NPHPOIBL, B
GOPMHPOBAHHE MBIIUICHAS B KYJBTYPHI JIHHYHOCTH, €€
(YHKUIHOHANBHOM TIPaMOTHOCTH, HEOOX0oAUMOH i
peLICHHS TPaKTHYCCKHX 33Ja4 M HKOJOTHYECKH
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COIMANIFHOTO M KYJIBTYPHOTO
KOHTEKCTa

HHTEPIIPETALMIO NHQOPMAlHE Pa3iUYHBIX BHAOB U (OpM
TIpeACTABJICHHUS;

MP22 — - co3garaTh TEKCTHl B pa3iMyHbBIX (opmaTax ¢
yueTOM HasHaucHUA HHQOpPMALHY H IEJIEBOM ayIHTOPHH,

BEIOHpas ONTUMAIGHYI0O (OpMYy  OpeACTaBlcHHA M
BU3YAIH3AIKH;
MP23 -~ onesHmBare JOCTOBEPHOCTh, JETHTHMHOCTH

yH()OPMAIHH, €€ COOTBETCTBHE IIPABOBBIM H MOPAIHHO-
STHYECKUM HOPMaM;

MP24 — - ucmone30BaTh CpeAcTBa HHQGOPMAIMOHHBIX H
KOMMYHUKATHOHHBIX TEXHOJI0THH B peHiCHUH
KOTHATHBHBIX, KOMMYHHKAaTHBHBIX H OpIraHH3alHOHHBIX
3amay ¢ colmoaecHueM TpeOOBaHUH JPrOHOMHKH, TEXHHUKH
0e3011aCHOCTH, THTHEHE], PeCypcocOCpeneHUs, TPABOBIX H
ITHYECKHX HOPM, HOpM HH(POPMALHOHHOM He30nacHOCTH

0GOCHOBAHHOTO OTHOLICHHA K CBOEMY 3HOpPOBLIO H
TIPUPOIHOIL cpejie;

TIP62 - BianeTe cucTeMOl XHMHYCCKHX 3HAHHH,
KOTOpas BKIIOYAET: OCHOBOIONATaIOMIMEe IOHATHA
(XUMHMYECKHHA 97€MEHT, aTOM, 3JIEKTPOHHAs 00omo4Kka
aroma, s-, p-, d-aNeKTpoHHBIE OpOWTANH ATOMOB, MOH,
MOJIGKYJa, BaJlEHTHOCTh, JJNEKTPOOTPHLATENLHOCTD,
crerieHbh  OKHCIIeHUs, XHMHWYeckag CBS2b, MOIIb,
MOJIApHAs Macca, MOJNAPHBIA 00BeM, YIIepoJHbIH
CKeNeT, GDYHKUHOHANBHAS TPYIa, PajuKall, H3oMepud,

HU30MEPEL, TOMOJIOTHIECKAHN paz, T'OMOJIOTH,
YIIEBOJOPOABI,  KHCAOPOA- H  a30TCOACPKAIHE
coenuHeHHs, OHOJIOTHYECKU AaKTHBHBIC BEIIeCTBA
(yrnesompl, xupbl, Oenku), MOHOMEDP, HOJIUMED,
CTPYKTYPHOE 3BEHO, BEICOKOMONEKYASPHBIES
COCIMHEHHUS, KPHCTAUIMYECKas  pPElIeTKa,  TUIBI
XUMUYECKHX peaxiHit (OKHCIUTENBHO-
BOCCTAHOBUTENBHBIE, OK30- H  JSHIOTEPMUYECKUE,

peakuHu HoHHOro oOMeHa), pacTBOp, IIIEKTPOJIHTHL,
HENIEKTPOJIUTHL, SICKTPOJIHTHYECKasd AWCCOLMAIIH,
OKHCITHTENb, BOCCTAHOBHTEND, CKOPOCTh XHMUYECKOH
peaKI[iHy, XHMHIECKOE PaBHOBECHE), TCOPHUH M 3aKOHBI
(TeopHA  XHMHYECKOTO  CTPOCHHS  OpTaHHYECKUX
pemectB A.M. byrneposa, TeopHsi MIEKTPOIUTHYCCKON
IUCCOITUAIINH, TIEPHOINICCKII 3aKOH JH.
Meneneega, 38KOH COXpaHeHUs MAacChl),
3aKOHOMEPHOCTH,  CHMBOIMYECKUH XUMUH,
(daxToNoTHYeCKHe CREJeHUd O cBolicTBaX, cocTase,

A3BIK
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NONY4YCHHH H Ge30HacHOM HCIIONB30BARNY BOKHEHIINK
HEOPraHWYecKHX ¥ OpraHvyecKUuX BCIHCCTB B OBITY U
IIPAKTHYECKOH NesTENFHOCTH YeNOBEKa;

IIP63 - yMerb BHISBISTL XapaKTepHBIE IPH3HAKM H
B3aHMOCBN3b  W3YUCHHBIX  [OHATUH, TPUMEHSTh
COOTBETCTBYIOINUE IIOHATUS [IPU ONHMCAHUU CTPOCHHA K
CBOHCTB HEOPraHMYeCKHX W OPraHUYecKUX BEeIIECTB H
MX [PEeBpameHnil; BRISBIATE B3AHMOCBA3b XUMUYECKHX
3HAHUM ¢ TIOHATHSAMHM U IPEJACTABICHHSIMHU JIPYIHIX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

1IP64 - ymeThb  HCHONB30BAThH  HAHMCHOBAHHS
XMMHYCCKMX COCHMHEHHN MEXJIyHAPOJHOTO COM03a
TEOPETUUECKOH ¥ NPHUKIANHON XUMHH ¥ TPHBHAIBHEIE
Ha3BaAHWSL BaMHEUIIMX BELECTB (ITWHCH, AlETHIICH,
muepnt, ¢Genoln, GopMansAerul, YKCyCHad KHCIOTa,
TJIHOAH, VYrapHelid ra3, yriaeKHcleld a3, aMMHax,
rameHas H3BEeCTh, HeralleHas U3BeCTh, NUThERAs coHa U
JIpPYTUX), COCTaBNATH (OPMYNBl HEOPTaHHYECKHX H
OPTaHWYECCKHX  BEIHECTB, VPABHEHHS XHMHYECKHX
peakimii, OOBACHATE WX CMBICH; HOATBEPXNATH
XapaKTepHBIE  XHMHYECKHE  CBOHCTBA  BEINECTB
COOTBETCTBYIOINMMH 9SKCHEPHMEHTaMH M  3alucsaMu
YPAaBHEHKI XUMHYECKUX PeaKiiuii;

IIP6G5S -~ yMmersr ycTaHaBIMBaTh IPHHAUIEKHOCTH
H3YHEHHBIX HEOPTaHWYECKHUX H OPraHUYeCKHX BEUIECTB
K OOpeAcieHHBIM KiaccaM H IpyIIaM COeJUHEHHH,
XapaKTepH30BaTh HX COCTaB M BaKHEHIIMe CBOWCTRA;
ONpenenITh BHAB XAMHYECKHX CBa3ed (KOBaJICHTHAs,
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HOHHAas, METAJIHYIECKAs], BOJIOPOJIHAS), THIIBI
KPHCTLIHIESCKAX pPEHIETOK BEIIECTB;
KIaccU(PUIMPOBaTh XUMUYECKHE PCAKIINH;

T1IP66 - spaseHMe OCHOBHBIMH METOJAMH HAYYHOTO
MO3HAHHA  BeulecTB H  XHMHYCCKAX  ABJICHHI

(mabmonenwue, HU3MEPEHUE, IKCNIIEPHMEHT,
MOJACIHIPOBAHHKE);
[IP67 ~ chopMHPOBAHHOCTL YMEHHH HPOBOIHUTE

pacueTsl HO XHMHYCCKMM ¢opMylaM H ypaBHEHUSIM
XVMHYECKUX PeAKIMH ¢ HCIONB30BAHUEM (PH3IMUECKUX
BEIHYHH, XapaKTEePU3YIOIIKX BeIIecTBa c
KOMHYEeCTBEHHOU CTOPOHBL: Maccsl, obneMa
(HOpManBHBIE YCIOBHS) Ta30B, KONMYECTBA BELIECTBA;
UCHONB30BATh CHCTEMHBIE XMMHYECKHE 3HaHHA M
UPUHATHAA PEINCHMH B  KOHKPETHBIX JKA3HEHHBIX
CHTYanHaX, CBi3aHHBIX € BENIECTBAMHM M HX
IPHMEHCHHEM;

I1P68 - cdopmupoBaHHOCTE yMEHMH HIQHUPOBATH M
BBIIOJIHSITh XMMHUYECKMH SKCIEPUMEHT (NPEeBpalleHus
OpPraHHYECKUX BEIHECTB IpH HArpeBaHyH, MNOIYYEHHE
ITHIIEHA M U3YYCHHE €ro CBOMCTB, KAYECTBEHHBIE
peaKUMH Ha aibJCTHAbL, KpaxMall, YKCYCHYIO KHCIOTY;
OeHaTypanus OenkoB NpH  HArpeBasMM, [BETHBIC
peaxkuuy OeKoB; NPOBOJUATEH PEaKIHi KOHHOTO 00OMEHa,
ONpENeNATh CPeJy BOIHBIX PAaCTBOPOB, KAYECTBEHHBIC
peakuyu Ha cynbdar-, KapOoHaT- ¥ XJOPHJI-aHUOHBI, Ha
KaTHOH aMMOHHSA; pelIaTh 3KCIEPHMEHTANBHBIC 3aa4Hd
no remMaM "Meraus" 1 "Hemeramsr') B COOTBETCTBHU
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C IPaBHIIaMH TEXHUKH 0e30IacHOCTH Npy o0panicHuH ¢
BCIICCTBAMH W 1abopaTopHBEIM  00OpYIOBaHHEM;
MPEACTaBIATE PE3YILTATE XUMUYECKOTO SKCIEPHMEHTA
B (¢opMe 3anmcy YpaBHCHHH COOTBETCTBYIOUIMX
peaknui 1 QOpMYITHpPOBATH BHIBOABI Ha OCHOBE 3THX
PE3yNBTATOR,;

P69 - cdopMHpPOBAHHOCTE YMEHHE aHAIH3HPOBATH
XHEMHUYECKYIO HH(OPMAIMIO, DONY4YaeMyI0 M3 pasHbIX
HCTOYHHBKOB (CpEeAcTB MaccoBOM HHGOpPMALMH, CeTh
Harepuer u apyrue);

P610 - chopmupoBaHHOCTE YMeHHH cobmonaTs
HPABHJIA 3KOJOTHYECKH HesecooOPasHoro NOBSICHHS B
OBITY ¥ TPYNOBOH JIESTENBHOCTH B LEIIX COXpaHEHUs
CBOETO 3[0POBBLSI W OKpYXaromled MpUpOJHOH CpeAb;
VUWTHIBATH  OMACHOCTH  BO3JEHCTBHY HA  JKHBEIS
OpraHU3Mbl OTIPCIESICHHBIX BEINECTB, IOHHMas CMBICI
noxasaresis NpeacnbHON AOMYCTUMON KOHIEH TPALKH.

IIK 54. PeannszoBniBaTh
TEXHOJIOTHYSCKUE IPOISCCH
B MaIIHHOCTPOUTENEHOM
TIPOM3BOICTRE c
cobmonerneM  Tpebopanmii
OXpaHEl TpyXa,
Ge30nacHOCTH

KAZHEACATSIIBHOCTH 51
3aIWTH OKpy)aromei
CPEIIBI, IIPHHILHAIIOB "
METOJIOB OepexnBoro

JIP32 - c(pOpPMHEPOBAHHOCTE MHEPOBO33PEHHS,
COOTBETCTBYIOUIEIO COBPEMEHHOMY YPOBHIO pa3sBHTHA
HayKu M OOINeCTBEHHOH IIPakTHKH, OCHOBAaHHOIO Ha
Juanore KyJabTyp, CHOCOOCTBYIOHIEIO OCO3HAHHIO CBOETO
MecTa B HOJHKY.IBTYPHOM MHpE;

JIP34 - oco3HaHMe IIEHHOCTH HAy4yHOM JeATeNLHOCTH,
TOTOBHOCTE OCYULIECTBIATH HPOEKTHYIO H
HCCIIEROBATENBCKYIO JEATEIbHOCTh HHJIUBHIYANBHO H B
TpymIe;
MP1 -
aKTyaIH3UpOBaTh

CaMOCTOSTENLHO
npobiaemy,

(bOpPMYITHPOBATE U
paccMaTpHBarh €€

[1P62 - smaameTh CcHCTEMOM XUMHUYECKHX 3HAHHH,
KOTOpasi BKJIOYAET: OCHOBOIIOJArAlONiMe OHITHS
(XUMHUYCCKHN 92JIEMEHT, aToM, JJICKTPOHHAsE 00ONoUKa
aroma, s-, p-, d-ameKkTponHbie OpOHTANM aTOMOB, UOH,
MOJICKYJla, BAJICHTHOCTH, OJIEKTPOOTPULETENBHOCTE,
CTEIieHb  OKUCIICHUS, XUMHYECKag CBS3b, MOJIb,
MOJSIpHAS Macca, MOJApHBHE 00BbeM, YTAEpOBHBIH
cKeneT, QYHKUKOHANBHAS IPYIa, PAaiMKal, U30MEPHUH,
H30MEPHI, TOMOJIOTHYeCKH pan, rOMOJIOTH,
VTIEBOAOPOIBL,  KHCIOPOA- M a30TCOJEpIKaIue
COC/MHEHHS, OHONOTHYESCKM aKTHBHBIC BeEIIeCcTBA
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IIPOH3BOACTBA.

BCECTOpPOHHE;

MP2 ~ vycramapnMBarTh CYIIECTBEHHBI NPHU3HAK HIU
OCHOBAHUS AN CpaBHCHHS, KIaccHpuKaimy H obo0menus;
MP3 -~ onpenensts Helld HACATEIBHOCTH, 337aBath
HapaMeTphl ¥ KPUTEPHH HX JOCTHKEHMS,

MP5 — BHOCHTE KOPPEKTHBBl B JEITEIBLHOCTD, OLICHUBATH
COOTBETCTBHC pE3YJbTaTOB LEJSIM, OLECHHBATH PpHCKH
HOCENCTBHI NeATEEHOCTH;

MP7 — pnaners HaBbiKamMu ydeOHO-HCCIEHOBATEILCKOH H
[POEKTHOH  NEATENbHOCTH,  HABRIKAMH  pa3pelieHusd
apobireM;

MP12 - BLBIATE NPUYMHHO-CIE/CTBEHHBIE CBS3H H
aKTyaIM3NpOBaTE  3aj]ady, BHIIBHralb THIOOTE3y ee
pelleHns, HaXOOUTh aPIYMEHTHI 17 I0Ka3aTeIbCTBA CBOUX
yTBEP)KIACHUH, 3aaBaTh 1apaMeTPhl 1 KPHTEPUH POILICHILT;
MP13 — amanu3upoBarh NOJYUEHHBIC B XONE pEIICHHSA
3aJa4l  Pe3yNbTaThl, KPUTHYECKM  OLEHMBATh  MX
JIOCTOBEPHOCTB, I[IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHAX;

MP31 - poHMMaTh ¥ MCOOIB30BATh IIPEHMYIIECTBA
KOMaHIHOH ¥ HHJIMBHAYANBbHOH palboTHI;

MP32 - ppidupaTh TEMaTHKyY ¥ METOJBl COBMECTHBIX
JeficTBHE ¢ ydeTroM OOINMX HMHTEPECOB, M BO3MOXHOCTEH
KaKIOTO WiIeHa KOJIIIeKTHBA,

MP33 - npuHHMaTe LENH COBMECTHOH [esTENBLHOCTH,
OpPraHHU30BBIBATE W KOOPAMHMPOBATH MACHCTBHA TIO €€
JOCTHKEHHIO: COCTABJISTh IUIaH ACHCTBU, pacipenensTh
poNH ¢ Yy4eTOM MHEHHH Y4aCTHMKOB  OOCYXZaTh

(yrmesonsl, kuphl, Oenku), MOHOMED, MOJHMED,

CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKY ISPHBIC
COCMHEHHS,  KPHCTA/UIXUECKas  pemeTKa,  THIIbI
XUMHYECKHX peakuHi (OKHCHHTEIBHO-

BOCCTAHOBUTEIBHBIE, OK30- H  OHJAOTEPMHYECKHC,
peakudy HOHHoOTO oOMeHa), DPacTBOP, SIEKTPOIUTHI,
HEMIEKTPOJUTDI, IEKTPOJHMTHYECKad JAUCCONHAnMA,
OKHUCIIHTENh, BOCCTAHOBUTENDb, CKOPOCTh XHMMHYECKOH
peaKIyy, XUMHIECKOE PaBHOBECHE), TEOPHH M 3aKOHBI
(Teopust  XMMHYECKOTO  CTPOGHUS  OPraHHYeCKHX
BemecTB A.M. byTneposa, Teopus 3I€KTPOIIHTHYECKOH
JIHCCOLIMaIHY, MEPHOAHICCKUH 3aK0H JIRZH
Mengeneesa, 3aKOH COXpaHEHHA MACCHI),
3aKOHOMEPHOCTH, CHMBOJIMYECKMH  S3BIK  XUMEM,
(PAKTOJOIHYECKHE CBEJCHMS O CBOHCTBAX, COCTaBe,
TNOAYYSHUH ¥ Ge30TacHOM HCHOMB30BaHHH BaXKHEHIIHX
HEOPTAHUYECKHX M OPraHHYeCKHX REIECTB B OHITY H
IIPaKTUYCeCKOM JesTeIEHOCTH YeTIOBEKA;

IIP63 - yMeTh BBISIBIATH XapakTepHBIE NPH3HAKH H
B3aMMOCBA3b  H3YYCHHBIX  IIOHATHH,  HPUMEHSTH
COOTBEICTBYIONIHE JIOHATHSA IIPH ONUCAHHE CTPOCHUS M
CBOMCTB HEOPraHHYECKUX K OPraHMYeCKHX BEILIECTB H
¥X IIPEeBpalliCHUit; BBIIBISTE B3aHMOCBI3h XUMHYECKUX
3HAaHWK C HOHATHAMH ¥ IPEACTABICHHAMH JPYIHX
€CTECTBEHHOHAYUYHBIX IIPEIMETOB;

I1P64 - yMmers  HUCHONB30BaTh  HAMMEHOBAHUA
XMMHYECKHX COGMHHEHHH MEeKIyHApOOHOTO CO01034
TEOPETHUECKOH M NIPHKIANHON XUMHM H TPHBHAILHBIE
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PE3YSIHTATHI COBMECTHOM PaboTsy,
MP36 - KOOpAMHHPOBATE W BBEINOJHATH paboTy B YCIOBHAX

peasLHOTO, BUPTYUIBHOTO H KOMOMHUPOBAHHOI'O
BRaUMOICHCTBHS;

MP37 - oOCyulecTBINTL MHOSWTHBHOE CTPAaTErHYECCKOE
ITIOREJICHHE B Pa3NiM4YHBIX  CHTyalMsX, HPOABIATh

TBOPYECTBO H BOOOpakeHue, OBITh HHUIIHATHBHEIM

MPS55 - ppuHHMaTh MOTHBEI M apr'yMEHTHl OPYTHX JHOJAeH
IIPY aHaNHu3e PE3YJIBTATOB ACATeILHOCTH,

MP356 - npusnaBatTh CBOE IIPaBO M IIPABO JAPYTHX JIHOREH Ha
OIIHOKK

Ha3BAHUSA BAXKHEHIIHX RBEINECTB (DTHIECH, ALCTHWICH,
rineprH, Genon, GopMmansaerul, YKCyCHas KUCIOTa,
TIWIMH, YrapHblii Tas, YITIeKUCHBIA a3, aMMuax,
ramenas H3BecThb, HeralneHas U3BecThb, HUTHEBas Coja U
JPYTux), cOcTaBaAATh (opMyisl HEOPraHMYECKMX H

OPraHMYecKHX  BELISCTB, YPAaBHEHHS  XHMHUYECKUX
peakiuii, OOBACHATL WX CMBICH; MOATBEPXKIATH
XapaKTepHbIe XAMUYECKHEe  CBOMCTBaZ  BEHIECTB

COOTBETCTBYIOIIIMMM  DKCIEPHMEHTAMU M 3allUCAMH
YpaBHEHHH XEMUYECKHX PEAKIIUM;

[IP65 - yMeTe YyCTaHaBIMBATH IPHHA/UIEKHOCTH
V3YYCHHBIX HEOPTAaHMUYCCKUX M OPraHWYECKUX BEIIECTB
K ONpeHelicHHBIM KjiaccaM H TpYINIaM COCQMHEeHMI,
XapaKTepru30BaTh WX COCTAR H BaXKHEHIIHE CBOHCTBA;
OTIpEACIATh BUIB XMMHUYCCKMX CBsi3eH (KoBaneHTHAH,
HOHHAS,  MeTaJuIHuecKas,  BOJOPORHAs),  THIEBI
KPHACTATITHYECKHX pemeTox BElIESCTB;
KIaCCHPHIUPOBATh XUMHYCCKHE PEAKIIHH;

[IP66 - BrazenHe OCHOBHBIMH METOJAMH HAYIHOI'O
MO3HAHUSA  BEHIECTB M XHMHYCCKMX  SBJIEHHi
(mabmofeHue, H3MEPEHHE, 3KCIICPUMEHT,
MOJEIMPOBaHUE);

IIP67 - chopMHPOBAHHOCTE YMEHHMH IIPOBOOUTH
pacyeThl HO XHMWYECKHM (GopMyjaM H YpaBHEHHSIM
XUMHYECKHX PeakIMi ¢ HCHOIB30BaHHEM (QH3MUECKUX
BEJIHYHH, XapaKTepH3yIoHX BEIlleCTRA C
KOJIMYECTBEHHOR CTOPOHBI: MAacCEHI, obrema
(HOpMaNbHBIE YCJIOBHS) Ta30B, KOJMYECTBa BEIIECTBA;
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UCTIONB30BATH CHCTEMHBIC XMMHUECKHE 3HaHWA JUIA
IPUHATHS PEIICHUH B KOHKPETHBRIX JKA3HEHHBIX
CHTyalMsIX, CBS3AaHHBIX C  BeileCTBAMH M UX
TIPUMEHECHUEM;

[1P6G8 - copMUPOBaHHOCTE YMCHUM ILIAHHPOBATH H
BBIIOJIHATh XMMHYECKHH JKCHEePUMEHT (IIpeBpalneHus
OpPraHHYeCKHX BEIECTB IIPH HAFPEBAHWM, IOJIYUEHHE
JTHJACHA M H3YUEHWE €ro CBOWCTB, KaueCTBEHHEIE
peakiuH Ha alnbJerufbl, Kpaxmall, YKCYCHYIO KHCIOTY;
JeHarypanus O€nKoB fpH HArPEeBaHUM, IBETHEIC
peaxiuy OeJIKOB; HPOBOIHUTH PEAKI[HH HOHHOTO 00OMEHa,
OIIpeNeNsITh CPely BOJHBIX PACTBOPOB, KaueCTBEHHEBIE
peakiu Ha cyiab(ar-, KapOOoHAT- U XIOPUA-aHHOHBL, HA
KaTHOH aMMOHHS; peIlaTh 3KCICPUMEHTAIILHBIE 3al1aul
o temam "Merannsl" 1 "Hemerainel") B COOTBETCTBHE
C IpaRMIIAMH TEXHUKH 0e30TIaCHOCTH NPy obpatuesyn ¢
BELICCTBAMH W JlrabopaTropHbIM  00OpyHOBaHHEM;
NPEACTARIAT PE3YABTAThl XUMHUYECKOTO DKCIICPUMEHTA
B (QopMe 3amMCH ypaBHEHHH COOTBETCTBYIOLIHX
peakuuift ¥ (QOpMYIHPOBATH BBHIBOABI HAa OCHOBE OTHX
Pe3yNbTATOB,;

IIPG9 - cdopMupOBaHHOCTE YMEHHUS AHAJIM3MPOBATH
XUMHYECKYI0 HHGOPMaNUIo, NOIYYAEMYI) ¥3 Pa3HBIX
HCTOYHHKOB {CPEICTB MAacCOBOM WHQpOpMAaIU, CETh
Hurtepuer u mpyrue)
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2. CTPYKTYPA 1 COAEPKAHUE YUYEBHOT' O HPEJIMETA

2.1. O6bem yuyeGHOro npeaMera H BHABI y9eOHOoH padoThl

Bua yuebHoii padboThi Oo0neMm B yacax
O0neM o0pazoBaTeibHoH IPOrpaMMBbI Y4eOHOIO NIpeAMeTa 69
Ob6sa3aTensrHan ayiuTOpHas Harpys3Ka: 69
TEOPCTHICCKHE 3aHATHS, 41

B T.4. B POpME NPaKTHIECKOH OATOTOBKH —

NIPaKTHYECKUE 3aHATHY, 20
B T.9. B fopMe IIPpakTAYECKO NOJrOTOBKH

4
nabopaTopHEIe 3aHATHS, 8
B T.4. B GOpMe IIPaKTHIeCKOH MOATOTORKY 2

CamocTosaTeabHas padora,
B T.4. B popMe [PakTHUECKOH TOATOTOBKH

WuaausuiyaabHBIA OIPOEKT —

HpomexyTounas arrecTamys:
- A PepeHIHPOBAHHLIH 3a9eT 2




2.2, TemaTuyeckuii njiaH ¥ cofeps;kaHue y4e0HOro npeamera

B rom unucae

Koanl 00nux xoMIeTeHIHUI 1
JHMYHOCTHEIX, METATIPEAMETHBIX,

HanmeHoBaHue Conepsxanne ydedHoro Marepuana u ¢opMsl Otbem npaKTH-
peIMeTHBIX Pe3yJbTATOR,
Pa3jiesioB U TeM OPraHU3ANAH JeSTeNbHOCTH 00yYa0 IuXcs B yacax qecKkas
(opMEpPOBAHUIO KOTOPBIX
OJXFOTOBKa
¢rocoOCTBYET 3J1€MEHT IIPOrpaMMbl
1 2 3 4 5
Paznen 1. OcHOBBI cTpoeHHS BEMECTBA
Tema 1.1, Teopernueckoe 3augTHe. ATOMHO-MOJIEKYIIPHOE YUCHHE.
Crpoetine atromos | CoppeMeHHas MOJeNb CTPOSHHS aToMa. DNeKTPOHHAs
XEMHYECKHX KoHurypanps  aroMa.  Kimaccudukamas — XMMHYECKHX ) OK 05, TP33, MP21, MP22, MP23,
9JIEMEHTOB H AMEMEHTOB (s-, p-, d-onmeMeHThHI). BasleHTHBIE 3JEKTPOHBL MP24, 11P61, [1PG2, TTP63
pupoaa Baneutnocte. H3zoromsi, oCHOBHOEe Hu  BO3OYXJIEHHOE
XHMHYCCKON COCTOSIHHE aTOMA, THOPHIU3AIIHS aTOMHBIX OpOHTAICH.
CBA3Y Teoperndecxoe 3anaTHe. XUMHUYECKAs CBA3b.
DnexTponHas 1pupoaa XUMHYICCKOI CBS3H.
3AeKTpoOTpHIATEABHOCTE.  KoBajdesTHAs  CBA3B ee
PooTP ; (oSsem , OK 05, JIP33, MP21, MP22, MP23,
A3HOBHJIHOCTH M MeXauusMbl oOpazopanus (OOMEHHBIH H —
P ’ P MP24, [IP62, 11P63, TIPG5
JOHOPHO-aKIenTOpHEIH). MonHas cBszs. Merannngeckas
CBS3b. Bonopoasas CBSA3b. MeXxxMoneKy IsipHbIC
B3aUMOACHCTBHAL
Npaxrayeckoe 3anarne Nel, PenieHme NpakTHMYeCKHX
paKrH ) P o ) OK 04, JIP32, JIP34, MP1, MP2,
3aJIaHEH HA COCTABICHME JICKTPOHHO-Tpaduueckux (opmyn e
PORHOP PMY MP3, MPS, MP7, MP12, MP13, TIP62
ATeMEHTOB | — 4 IepuosoB
Tema 1.2. Teopernuecxkoe 3anaThe. [lepumomyueckas  cucrtema
Tepuogmueckuit | xumuaeckux snemerros J. M. Mengeaeena. 5 . OK 05, JIP33, MP21, MP22, MP23,

3aKoH ¥ Tabaumna
J.H1. Menneneesa

IMepuommueckas cmcTeMa XHMHRYCCKuX aneMmeHtos .M.
Menneneena. I'pynna. [Tepuon. Hepuonuueckmnit 3axoHn.

MP24, [TP62, 11P63, 11P64
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Pazjgen 2. Xuvuavyeckue peaknan

Tema 2.1.
Tarmr
XHMHYECKHX
peaxkuui

Teoperuueckoe 3auaTHe. XUMUUCCKHE PCAKIUH.
Knaccuduxanms ¥ THIE! XUMHUYECKUX peakuyil ¢ yyacTHeM
HEeOpraHW4eCKHX BemiecTB. KONMHYECTBEHHBIC OTHOIICHHSA B
XUMUH

OK 05, JIP33, MP21, MP22, MP23,
MP24, I1P61, 11PG2

HpakTtuueckoe 3amsrae Ne2, Pewenue 3amad Ha
KOJIMYCCTBEHHEIE 3aKOHB! B XUMHH,

Pacderbi mo ypaBHEHHSIM XMMHYECKMX peaknuit. Monb kak
eNMHHUIa KoJiuecTa BemiecTBa. MosnsgpHas Macca. 3aKOHEBI
COXpaHEeHHs Macchl B 2Hepruf. 3akoH ABoranpo. MoagpHsi
00beM rasoB. OTHOCWTENbHAs I[UIOTHOCTh Tra3oB. Peakiun
KOMILIEKCOOOPa30BaHUS € YYACTHEM  HCOPTaHHYECKHX
BEIECTB (Ha HpHMEpEe TIUIAPOKCOKOMIUIEKCOB IIMHKa ¥
TIOMIHUS).

OK 04, JIP32, JiP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP36,
[1P62, IP63, T1P67

Tema 2.2.
DREeKTpOIHTIHIEC-
Kasi AUCCOITHAIUA
4 HOHHBIH 00MEH.

Teoperuueckoe 3amaTHe. TeopHS OINEKTPOIUTHYECKOH
JUCCONHAlIH.

Teopusa SHEKTPONMTUMYECKOH AHCCOUHMALUH. OJEKTPOJIHS3.
Uupponus coneit. 3mauerue rHApoinza B OHONOTMYECKHX
oOMeHHBIX  mporeccax. IlpumeneHue  ruzpponHza B
IPOMBILLIEHHOCTH,

OK 02, JIP23, JIP24, MP6, MP16,
MP17, MP18, 11P62, I1PG3, TIP64,
I1P65, IIPG6

JlaGoparoproe 3amsrme Nel. Mccnenosanme pasiHvHbBIX
THIIOB XUMHYECKUX PEAKIIHH.

VccnenoBanue peakumit pasinoxeHHs, COSAHHEHHS, 0OMeHa,
3ameltleHns. KatanuTuuecKue peaxkiiiy 1 HeKaTaIUTHIECKHUE,

OK 02, TIK 5.4., JIP25, JIP26, JTP32,
MP21, MP24, 11P62, I1PG3

Konrpoasnass patora Nel. Crpoenue BemiectBa W
XHUMHYECKHE PeakIyH.

Pazpen 3. Crpoenne H CBOHCTBA HEOPraHHICCKHX BEINECTB
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‘Tema 3.1.
Knaccupuxanms,
HOMEHKJIaTypa i

CTPOCHUE
HEOPTaHHYECKHX

BEHICCTB

Teopernueckoe 3anaTre. Heopranuueckue peniecTsa.
IIpeamer HEOPTaHHYECKOH XAMHH, Bsaumocease
HeopraHudecKux BerectB. Knaccndukaus HeOpraHu4ecKux
BeirecTs. [IpocThie H crnoxHEIe BenlecTBa. OCHOBHEIEC KIACCH
CTOXHBIX BEIECTB {OKCHIBI, THIPOKCHJIBI, KHMCJIOTEI, CONM).
HoMmerxnaTypa ¥ Ha3BaHHE HEOPraHHYCCKUX BEIECTR MCXO/IA
U3 UX XMMHYeCKOH ()OPMYIIEI MM COCTABICHHE XHMHYECKON
(hOpPMYITBI HCXOJIS U3 HA3BAHUSA BEIECTBA I10 MEKAYHAPOIHON
WK TPUBHATBHOM HOMEHKIIaType.

MexMonexkyJIipHBIe  B3aMMOJEHCTBHSA. KpHCTalUIOrHAPATHL.
ArperaTHbie COCTOSHMS BellecTBa. KpHcTamumyeckue H
aMOpQHBEIC BEHISCTBA. [HIBI KPHCTALIMUECKHX PEIHETOK
(aroMHas,  MOJEKYNsIpHad, HOHHAs,  METaJJIHuecKasd).
3aBHCHMOCTE (JM3MUECKHX CBOMCTB BelecTBa OT THIA
KpUcTaymuiyeckoii  permreTku. [IpuumHpl  MHorooOpasus
pemects. CoBpeMEHHBIE TPEJCTABACHHS O  CTPOECHUH
TBEpIBIX, MXUEKHX H rasoo0pasHelx Bemects. JKuukue
KPUCTaJUIbL

OK 05, JIP33, MP21, MP22, MP23,
MP24, 11P61, TIP62, IIP65

Ilpaxrnyeckoe 3anatae Ne3. CocTapleHHE XHMHYECKOH
(hPOpMYIIEI BEMIECTBA.

OK 04, jIP32, JIP34, MP1, MP2,
MP3, MPS5, MP7, MP12, MP13,
11P62, IIP65

Tema 3.2.
QU3HKO-
XUMHYECKHE
CBOICTRA
HEOPraHAIeCcKHX
BeUIeCTB

Teoperaueckoe 3anarie. MeTalIsl 1 HEMETAIUIEL

Obnme dQu3ugeckue M XUMHYECKHC CBOHCTBA METaJUIOB.
Crioco0pI mosydeHHsa. 3HAYEHHe METAUIOB M HEMETalIoB B
OpUpOJie M JKU3HEHNSSTENBHOCTH 4YeNOBeKa H OPIraHH3MOB.
Kopposnsi MeTaUIOB: BHIB! KOPPO3HU, CHOCOOBI 3aniuTh
METAIIOB OT KOPPO3HH.

Obmpe (pu3MyYecKHe W XUMHYECKHE CBOJCTBA HEMETAIUIOB.
Tunuuneie cpoificrea Meramnos [Y— YII

OK 02, JIP23, JIP24, MP6, MP16,
MP17, MP18, ITIP61, I1P62, TTP63,
[1P64, , ITIPGS, TIPG10
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rpyi.  Knaccupuxaiss ¥ HOMEHKIATypa COEJUHEHHUH
HemeTauoB. KpyroBopoTsl OHOTEHHBIX 3IEMEHTOB B
IIpHpOJiE.

Teopernueckoe 3aHsATHE, OcHoBHBIC KJTaCChl
HEOPraHNYEeCKHX BEIIECTB.

XMMHYECKHEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHHYECCKHX
BemecTB (OKCHZOB, TUIPOKCHIOB, KHUCIOT, coseidl u Ap.).
3aKOHOMEPHOCTH B H3MEHCHHM CBOMCTB IIPOCTBIX BEIIECTR,
BOJIOPO/THEIX COSTUHEHHH, BRICIINX OKCHEOB K

THAPOKCHJIOB.

OK 05, JTP33, MP21, MP22, MP23,
MP24, 11P63, TIP65

ITpakTnueckoe 3amarHe Ned. CocrapneHue ypaBHEHHI
XHAMHYECKUX peaKuil.

CocTapnenye ypaBHEHHI XHMHYECKHX DeaKUMi ¢ yJacThHeM
TNPOCTHIX W CJIOXKHBIX HEOPraHWYECKHX BEUIECTB! OKCHAOB
METajUIOB, HEMETAIOB ¥ aM(OTEepHBIX  DIEMEHTOB;
HEOPraHHYeCKUX  KHCTOT, OCHOBaHMH M aM(OTepHbIx
THAPOKCHAOB, HEOPTAHHHMECKHX CONeH, XapaKTepU3YIOHX X
CBOMCTBA.

OK 04, JIP32, JIP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
I1P62, 11P64, [IP65

IlpakTHyeckoe 3amarae NeS, Pemenue rnpakTHKO-
OPHEHTHPOBAHHBIX 3aJaHUll Ha CBOMCTBA HEOPraHMYeCKHX
BEIIIECTB.

OK 02, TIK 5.4., JIP25, JIP26, JIP32,
MP21, MP24, I1P62, I1P63, 11P64,
[IP6S, TIP66

JlaGoparopuoe 3amuTme No2. HccienosaHue cBoOMcCTB
METAIOB H HEMETAIIOB

Hccnemopanne  (QU3MYECKHX W XHMHMYCCKUX  CBOMCTB
METAJUIOB M HEMETAUIOB., PelleHHe 3IKCIEPHMCEHTATbHBIX
3a/1a¥ HO CBOHCTBaM XMMHYECKHM CBOMCTBaM METALIOB U
HEMETAIUIOB, 10 PACIiO3HABAHUIO H ITOJNYUEHHUIO COCAHHEHHI
METAIUIOB H HEMETAIIOB.

OK 02, [IK 5.4., JIP25, JIP26, JIP32,
MP21, MP24, T1P63, T1P64, TIPGS,
11P66, 11P6S8

Kontpoabuaa pabora Ne 2. CpolicTBa HEOPraHHYECKHX
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BCHICCTB

Pasnen 4. Crpoenne H cBoiicTBA OPraHUYeCcKHX BeNIeCTB

Tema 4.1.
Knaccuduxanus,
CTPOCHHE H
HOMCHKJIaTypa
OPTaHUIECKHX
BEIHECTB

Teoperuueckoe 3auarue. [IpeaMeT oprasuguecKoi XHMHH.
B3auMoCBs3p HEOPraHMYECKHX ¥ OPraHMYECKHX BENIECTB.
XHUMHYECKOE CTpPOCHHE KaK IOPSIOK COEIHHEHMS aTOMOB B
MOJICKYJIEe COTJIACHO HX BJICHTHOCTH. OCHOBHBIE IOJIOMKCHH
TEOPHH XHMHYECKOTO CTPOCHHS OPraHWUYECKHX COESJHHEeHHH
AM. Byrtnepoa. VYriaepoJHBIH CKeJNeT OpPraHUYecKoi
MONEKYJIBL. MonekyNspHbie W CTPYKTYpHBIE (pa3BepHYTHIE,
COKpAILCHHBIC) XUMu4ecKue GopMynsl. 3aBHCHMOCTE CBOHCTB
BEILECTB OT XHMHUYECKOTO CTPOSHHUS MOIEKYIL

OK 05, JIP33, MP21, MP22, MP23,
MP24, I1P61, T1P62, TIP3

Teopern4eckoe 3ausaTHe. M3omepuHa B opraHuyecKoi
XUMUH.

Wzomepus ¥ u30Mepsl (CTPYKTYpHas, reoMeTpudeckad (iuc-
TpaHc-u3oMepns). Kparnocts xumuaeckoil cpssu. Ilogdarne o
¢yuxnuonanerol  rpynne. puHUEOB  KlacCHGUKALHR
OpraguyYecKux coexuHenuit. MexyHapogHas HOMCHKIATypa
H IPHHITHIE HOMCHKJIATYPEl OPraguYeCcKX COCIHEHNH.

OK 05, JIP33, MP21, MP22, MP23,
MP24, T1P62, 11P63, T1IPG4, I1P65

IIpaxkTuueckoe sansTHe Ne6. CocraBieHHE CTPYKTYPHEIX
(hOpMYJT OPraHuIEeCKHX BEIIECTB.

Homenknarypa Opramd4yeckMX COEIHMHEHHH  OTICHbHBIX
KJIaccos (HACHIIICHHBIC, HEHACBIUICHHBIC M ApOMAaTHUECKHE
YITACBOJOPOJBI, CIHUPTH, (EHONBI, aIbUEruabl, KETOHHI,
kapOoHOBBIE KucHOTB M ap.) CocraBneHue IIONHBIX M
COKpPAIEHHBIX CTPYKTYPHBIX (JOPMY: OpraHyyeckux BEIIECTB
OTHENBHBIX  KIACCOB, HCIONL3YS WX  Ha3BaHUd TIO
CHUCTEMaTHYEeCKOH HOMeHKIatype. Pacuerel mpoctedmeit
(hOPMYIIBI OPraHUYeCcKOl MOJIEKYJIbI, HCXOMSA W3 3JIEMEHTHOrO
cocrana (B %).

OK 04, JIP32, JIP34, MP1, MP2,
MP3, MP5, MP7, MP12, MP13,
P62, 11PG3, TIPO4, 11P6S
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Tema 4.2.
CroiicTBa
OpraHHYCCKUX
COeUHEeHHN

Teoperuteckoe 3anaTHe. [IpeaensHbie yIaeso10poIbL.
openue MeTana Kak OJMH U3 OCHOBHBIX HCTOYHHUKOB TEIUIA B
npoMbivieHHOCTH M ObiTy.  CBoiicTBa  IIpHpOIHBIX
VIICBOZOPOMOB, HAaXOXKHEHHE B IIPHPOJE H NPHMEHEHHE
aKaHoB

OK 05, JIP33, MP21, MP22, MP23,
MP24, I1P62, 11P64, TIP65

Teoperudeckoe 3angarue. Henpenensasie H apoMaTHHECKUE
YIJIEBOLOPOIEL.

HonuMepuszanus 3THICHA KaK OCHOBHOE HAIIPABIICHUE €ro
HCMONB30BaHMs.  [openvie  alleTWiICHA KaKk  HCTOUYHHK
BBICOKOTEMIIEPATYPHOTO IIAMEHM JUIs CBAapKH M PE3KH
METAJLIOB;

OK 05, JIP33, MP21, MP22, MP23,
MP24, TIPG2, I1P64, ITP65

Teopernueckoe 3aHSTHE, Kn(:ﬂopoz[conepmamﬁe
OPrasHYECKUE COCIHHEHHS.

CrupTsl ¥ npocTsie 3GupEl, GEHONbI, AIBJIETHAB H KETOHE,
KapOOHOBBIE KUCJIOTBI M HMX IIpou3Bojdble. [IpakrHdeckoe
IpUMEHEHHE ITUIIEHTTIAKONA, IIIHIEepYHa, ¢enomna.
Tlpumenenue QopManpAernia, aneralbAcTuAd, YKCYCHOM
KHCJIOTEL. MBITa Kak COJH BBICIHHX KapOOHOBBIX KHCIIOT.
Mororiie CROICTBA MbIIA,

OK 05, JIP33, MP21, MP22, MP23,
MP24, I1P62, TIP64, I1P65

Teope"mllecxoe 3JaHATHE, ASOTCOJIGp)K&H_{He OpragpyecKue
cocanncHud.
AMMHBI H aMHHOKHCIIOTHI, OenKu.

OK 05, JIP33, MP21, MP22, MP23,
MP24, ITP62, T1P64, TIPS

Teopernueckoe  3ansartne.  CBOHCTBa  OPraHHYECKHX
COEeIHMHCHMUH.

Knaccudukanus u ocoOSHHOCTH OpPraHMYecKuX peaKmui.
Peaximonnsie 1iedTpsl. Pagukanst. [lepsonavyaisubie IOHATHA
O THIAX H MEXAHH3MaX OpraHUyYeCKHX PeaKiuii.

OK 05, JIP33, MP21, MP22, MP23,
MP24, TTP62, ITP64

HpaKTH‘IeCKOB 3augTHe Ne7. PemieHne reHeTHUECKHX
IICHOYUCK OPraHHICCKHX BCIHCCTB.

OK 04, JIP32, JIP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
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PemeHye nenodek npeBpamieHMH Ha IE€HETHYECKYIO CBA3L
MEYKY KIIacCaMy OpraHM4YecKuX COeRMHEHHH C COCTaBIeHHEM
Ha3BaHWil OpPraHHUYeCKHX COSOUHEHHMH 110 TPHBHAIBHOHR WM
MEXIYHAPOIHON CHCcTeMaTHUecKoH HOMeHKnaType. Pemenue
PacdYeTHRIX 3a7ad MO0 YPABHEHHSAM PEakUMH C yyacTHEM
OpPraHU4YECKUX BEHIECCTB.

I1P62, ITP64, IIP65

JIaGopaTopuoe 3amsitme Ne3. [Ilonywsenme ortunera u
U3YYEHHE €0 CBOMCTB
[Monyuenue 3THIEHA H3 ATAHONA B Na0OpATOpUH M U3ydeHUe

OK 05, OK 04, JIP33, MP21, MP22,

OPraHHYCCKUX BCIHCCTB

ero (M3NYECKUX U XAMHYECKHX CBOKCTB. 2 - MP23, MP24, T1P62, TIP3, T1P64,
CocraBncHue peaknMii NPHCOCAUHCHHAS M OKHCJICHHS Ha [1P6S, 11P66, I1PO8

IpuMepe dTHIIeHa. Penrenre pacueTHEIX 3a1a4 ©

HCIIOJIE30BAHUEM TUIOTHOCTH Ta30B IO BOJIOPOAY U BOZAYXY.

Konrponsnass padora Ne3d. CrpykTypa ®  CcBolicTBa 5 .

Pasagen 5. Kunerny

€CKHEe H TePMOIHHAMHYECCKNE 3AKOHOMCDHOCTH NPOTEKRAHUA

XHMHYECKHX PeaKmui

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTH
IPOTEKaHU
XAMHYECKHX
peaxnuid

Teopernueckoe 3ansaTHe. CKOPOCTH XUMUUYECKOH PEAKIIMH.
XuMudeckne — peaknuu.  Kioaccmpuramus — XUMHYECKHX
peakimii: 1m0  dasosoMy cocTaBy  (FOMOreHHBIE H
FETEPOTCHHEIE), Mo  MCIOIB30BAHEI Katanusaropa
(xaranuTHYCCKHEe H Hekaramrrdeckue). CKOpoCcTh peakiui,
€e 3aBHCHMOCTH OT pasjyHEIX (PAKTOpPOB: NPUPOIBI
pearupyiomyx  BEHISCTB, KOHIEHTpAUMH  Ppearupyromux
BeIeCTB, Temieparypst (upasuio Baxt-lodda), nmowmamm
PEaKITHOHHOM TIOBEPXHOCTH, HANM4Ms Karaiuusatopa. Poab
Karalu3aTopoB B OPUPOAE U HPOMEIIIICHHOM IIPOH3BOJICTBE.
JHeprus aKTHUBANUH. AKTHBUPOBAHHBIA KOMILIIEKC.
Karamuzaroper ¥ xaranus. Posie xaTanus3aTtopoB B IPHPOJIE K
IIPOMBHIDICHHOM ITPOH3BOJICTBE.

OK 02, JIP23, JIP24, MP6, MP16,
MP17, MP18, TIP62
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IMpaxruveckoe 3auarue Ne8. PacueTsr ¢ uCHoIB30BaHHEM
upunanuna Jle Illarense

Hpmmun Jle Hlarense. Brusinue paznuusix GakropoB Ha
H3MEHCHHEC pABHOBECHS XUMHUYECKHX peakiui. 3axkoH
NEHUCTBYIOIIUX MacC M KOHCTaHTa XMMHYECKOT0 PaBHOBECHS.
PacueTsi  paBHOBECHBIX  KOHIICHTpAallMi  pearupyroLIux
BEUIECTB U MPOAYKTOB peaxnuii. Pacuers! terosoro sddexra
peaknuy. HaxoxaeHue HanpapleHRS CMEHICHHS PABHOBECH
XHMHYECKOH pEakiMm H aHaiu3 (akTopoB, BIMAIOIMX HA
CMEIIEHHE XHMHYECKOTO PABHOBECHS.

OK 04, IIK 5.4., jIP25, JIP26, JIP32,
MP21, MP24, MP31, MP32, MP33,
MP36, MP37, MP55, MP56, I1P62

Pazgen 6. Jucnepcubie CHCTEMEL

Tema 6.1.
HucnepcHpie
CHCTEMBI ¥
thakTophI HX
YCTOHYHBOCTH

Teopernyeckoe 3amsTue. PactRopenne Kak (HU3HKO-
XUMHYECKUI Hporecc.

Jucnepcusle cucteMbl. Kosmtonmuele cucremsl. VicTHHHBIE
pacTBopel. PacTBopeHue Kax (H3HKO-XMMHUYECKHWH Hpoliecc.
PactBopEL CnocoOsr HPUTOTOBJICHUS pacTBOPOB.
PacrsoprMocTs. MaccoBast Rons pacTBOPEHHOTO REIIECTRA.
Ilpenensro AOHYCTHMBIE KOHUECHTPAIMY H HX HCHONB30BaHHE
B OLEHKe 3KoJorHyeckof OGezomacHoctH. Kraccubukarms
JHCIEPCHBIX CHCTeM 110 cocrtaBy. CTpoeHme H (DaKTOpsI
YCTOMYMBOCTH  JMCIIEPCHBIX  cHCTeM.  PacrosHaBanue
HCTHHHBIX  DACTBOPOB,  KOJUIOMAHBIX  pPacTBOPOB M
rpydoaucepcHpIx CHCTEM. Crpoenue MHLIEIUIEL
PaccenBanue cBeTa NpH IPOXOXAEHHH CBETOBOrO ITydka
yepes ONTHYSCKH HEORHOPOAHYIO cpey (3¢ dexta Tunand).

OK 02, JIP23, JIP24, MP6, MP16,
MP17, MP18, ITP62

Tema 6.2.
Hceneposanne
CBOHCTRB
JHUCHEPCHBIX
CHCTEM A7 BX

Jlaboparopuoe 3angarue Ned. Ilpurorosinenne pacTBOpoB
{Ipurorosnenuc pPacTBOPOB 3alaHHOMN (MonspHOi)
KOHIEHTPaIUH (c IIPAaKTHKO-OPHEHTHPOBAHHEIMU
BOIPOCaMH), OIIPE/IENIEHHE CPe/ibl BOJHEIX PACTBOPOB.

OK 02, TIK 5.4., JIP25, JIP26, JIP32,
MP21, MP24, TIP62, T1P64, I1P66,
ITP67, TIPy8
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HIeHTHGHKATHH

IpodeccnonanbHo-opHEHTHPOBaRHOE coliepKkanie (ColepRaHHe TPHKIATHOIO MO/LYJIs)

Pazpen 7. XumMus B 01Ty H NPOH3BOACTBEHHOR IESITEILHOCTH YeI0BEKA

Tema 7.1. Hpaxruieckoe 3anarae Ne9. CocraBnenne KeiicoB Ha TeMy
X 6 X
o jncf;gﬁlf o ?jmm;‘;g;eﬁmg e mpoecoronatsiol OK 02, I1K 5.4., JIP25, JIP26, JIP32,
’ HOM eATeILHOCTH) HZ AHATH3 HH(I})/;I yle::l HH O np OH3BOACTBEHHOM 2 JIP33, MP21, MP24, MP31, MP32,
8 PMAIHL © HIPOHSBOACTREH MP33, MP36, MP37, MP55, MP56,
JEATCNBHOCTH | ACATETEHOCTH YENOBEKa, CBA3aHHOH ¢ mmepepaboTKOW IIP61. [IP69
yernoBeKa HONYYCHMEM  BEIECTB, & TaKKE C  3KOJIOrMYEeCKoH ’
0€30IaCHOCTEIO.
II Ne10. i
IipencrasneHue pes JI;I)TaTOB eIIeHMs! KelicoB (BBICTYILIEHUE 2 JIP33, MP21, MP24, MP31, MP32,
Ci i Heﬁ)p Y P Y MP33, MP36, MP37, MP55, MP56,
PESCHTat [1PG9
Hpomexyrounan arrectanus (1uddepennyposansblii 3a4ert) 1
Bceero: 69
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3. YCJIOBMSI PEAJIM3BALINU ITPOT'PAMMBI YYEBHOI'O IIPEIMETA

3.1. MarepnaJibHO-TeEXHUYECKOe oDecniedenHe

Hdns ocBoenus uporpammsl yueOHOoro mpeamera OOII6.12 Xwvusa »
OBIIOY «KBOMT» wnmeercs yueOHbli KabumHeT «EcCTecTBEeHHOHAYYHBIS
TMCUHTLIMHEBD).

TTomemenue xKaOuHeTa OCHAIEHO TUIIOBRIM O0OpYZOBaHHEM, B TOM YHCIE
CIeNMATH3APOBaHHON  ydeOmHoll  mebenmpio U cpenctBaMu  oDydeHwHS,
HEOOXOMMMBIMKM  JIJISL  BBINOJHEHUS TpeOOBaHWUH K YPOBHIO IIOATOTOBKH
00y4aroImmxcs.

Ocnaienne yacOHOro Kabunera:

—  TIOCaIO4YHBIC MECTa IO KOJIMYECTBY 00yUarOIIUXCs;

— pabouee MeCTO IPeNnoaaBaTENs;

-~ npodecCHOHATEHO~OPHEHTUPOBAHHEIC 3aJaHus.

JlMpnakTAueckue MaTepuab:

— METOAMUECKHE PEKOMEHJALMH 10 BBHITIOJIHEHHIO MPaKTHYECKUX pabdoT mo
yuebHOMY npeamery OOIT6.12 Xumus;

— KOMIUTEKT 3aJaHuH i IPOBeACHIS TUCBMEHHBIX KOHTPOJIBHBIX PaboT;

— KOMILIEKT 3a/laHuH AN MIPOBEHSHUSA TIUCEMEHHOTO
maddepeHIIMPOBaHHOT 0 3a4eTa.

Texunueckue cpeacTBa 00yUeHUS:

— NEepCOHANLHBIA  KOMIBIOTEP ¢  JIMIEH3WOHHEIM  IPOrpaMMHBIM
obecrieuenuemM;

— TIPOEKTOP € DKPaHOM.

3aisl:

bubnorexa, YWTaJBHEIA 341 ¢ BRIXO/IOM B ceTh MHTEpHET.

3.2. Undopmaninonnoe ofecrnedeHHe Peajan3aliid NPOorpaMmbl

Jas peanusanuy nporpamMel B 6ubinnoreunom dorge OBIIOY «KOMT»
HUMEIOTCS IIeUaTHBIE M DJIEKTPOHHBIE 00pasoBareNnbHble ¥ HHGOPMAUUOHHEIE
PeCypcHl Ui NCIIOJIL30BAHKA B 00pa3oBaTENHHOM TIpoliecce.

3.2.1. OcHOBHEIC HCTOYHHKM

1. Xumus: yueOHUK 178 cpexHero npodeccronanbsaoroe odpazosanus / 0.
A. Jlebemer, I'. H. ®ameen, A. M. TI'onybep, B. H. Hlamopan ; mox o6rei

pemaxnuert I H. ®ageesa. — 2-¢ wu3n., nepepad. u gom. — Mocksa:
WsnarenscrBo HOpaiit, 2023. - 431 c. — (Ilpodeccronansroe obpazopanue). —
ISBN 978-5-9916-7723-3. ~— Texcr: anextponusii // OOpa3oparesibHas

nnardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513073
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https://urait.ni/bcode/513073

2. Audunoresona, M. B. Xumpsa: yuyeOHMK U HPaKTUKYM Ui CPEAHETO
npodeccuonansHoro obdbpazosauus / Y. B. Audunoresora, A. B. babkog, B. A.

IlonkoB. — 2-e u3A., ucnp. u gon. — Mocksa: MzparenscTBo IOpaiit, 2023. —
291 ¢. — (Ilpodeccuonansuoe odpaszosanue). — [SBN 978-5-534-11719-6. —
Texcr: anextponnerd // Obpazoparenpras miatdopma IOpaiir [caitr]. — URL:

https://urait.ru/bcode/513807

3.2.2. JlonoJIRATENLHbIE HCTOUHAKH

1. Xumus. 3agauHuk: yueGHoe nocodue Juld cpeHero IpodeccuoHaIbHOTOo
obpazosanms / 1O, A. Jlebenes [u np.] ; nox obmeit penakuueii I'. H. ®ageesa. —

Mocksa: HMzgatenscrso IOpaiit, 2023.— 236c.— ({Ipodeccuonanproe
obpazoBanue). — ISBN 978-5-9916-7786-8. — TexcT: »aexTpoHHBIA //
O6pazoBarenpHas iaTdopMa IOpaiir [caiiT]. —

URL: https://urait.ru/bcode/513091

2. 3ai>’meB, 0. C Xnmus. JlabopaTopHBIA NpakTUKyM WM COOpHHUK 3amad :
ydyebHOe  mocoOme mns  cpemHero  mpodeccHoHaNBHOrO — 00pasoBaHus /
O. C. 3aitie. — MockBa: MzmarensctBo  IOpaiit, 2023.— 202¢.—
(Ilpogeccuonansnoe obpazosanue). — ISBN 978-5-9916-8746-1. — Tekcer:
snektporHbi  //  OOpasoBarensas nmardpopma  IOpaiir  [cair]. —
URL: https://urait.ru/bcode/513541

3.2.3. NutepHeT-pecypebl

1. Emqunas  xomnexkuuyu — OUGPOBBIX  OOpa3oOBATENBHBIX  PECYPCOB
[Onexrporusi pecypc] URL: http://school-collection.edu.ru/

2. Poccuiickas 3MeKTpoHHas IIKoida [OnexkrtpoHHmi pecype] URL:
https://resh.edu.ru/

3. Mudoypok [Snextpornustil pecype] URL: https:/infourok.ru/

4. Pemry EI'D. Xummsa [Onekrponmsni pecypc] URL: https://chem-
ege.sdamgia.ru/
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4. KOHTPOJIb 1 OEHKA PE3VJBTATOB OCBOEHUS YYEBHOI'O

Koutpons

pacKpBIBAIOTCS  Hepe3

HPEJAMETA

pe3yJbLTaTHI,

1 OICHKa pPe3yJdbTaroB OCBOCHNA Y‘!€36HOF O IIpeIAMCTa
JACHUATLIAHAPHBIC

HallpaBjICHHBIC Ha

¢dopmupoBaHHe OOIMX H NPOQPEeCCHOHANBHBIX KOMIIETEHIMH MO pasfenaM u
TeMaM COJIepXaHHsd yaeOHOro Marepuaia.

Oomasn /
npodeccHoHANLHAS
KOMHEeTEHIUSA

Pazpnen / Tema

THIILI OHEeHOYHBIX
MepOonpuATHi

OK 02. Hcnons3osath
COBPEMEHHBIE cpeacTBa
HIOWCKa, aHaH3a U
UHTEPIPETAlyy MH(POPMAITHH
K RHOOPMAIMOHEEIE
TEXHONOIHH JUIS BBITOJHEHHS
3a71a4 npodeccHoHanbHOM
JEATEFHOCTH

Pazpmen 2, Tema 2.2.

Tectupopanue

YeraEit onpoc
IlpencraBnenne pe3yssTaToB
nabopaTopHsIX paboT
Konrponsnas paGora

Paznen 3., Tema 3.2,

Tectupopanue

Yeraeiii onpoc
IIpencrasienue pe3ynpTaToB
TpaKTUYECKHX paboT
HpencrasneHue pe3yneTaTon
nabopaTopHEIX PadoT
Kontpoiraas pabora

Paznen 5., Tema 5.1.

Tecrupopanane

YeTHEIH onpoc
IlpescraBnense pe3yiaspTaroB
IIPaKTHYECKHX paboT

Pazpen 6, Tema 6.1., Tema 6.2.

Yerusiii onpoc
IpescTaBnedue pe3yiabTarToB
1abopaTOpHBIX PaboT

Paznen 7, Tema 7.1.

IlpencraBnenue pe3ynbTaToB
IIpaKTHYeCKuX pabor
Keiic zamanusg

OK 04. OpdexTuBHO
B32HMOCHCTBOBATD H
paboTaTs B KOMNEKTHBE ¥
KoMagze

Pazmen 1, Tema 1.1.

Tecrupopanne

YerHEi onpoc
TlpeacraBnenue pe3ynbTaToOB
[paKTUYECKuX padboT

Paznen 2., Tema 2.1.

Tectupopanue

YcTHBI onipoc
IIpencrasnenue pe3yinsTaTOB
NPaKTHYeCKuX paboT

Pazpen 3., Tema 3.1, Tema
3.2,

Tecruporanmne
YcrHbIit onpoc
IIpencrasienne pe3ynbTaToB
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IpaKTHYeCcKux pabot
[pencrasienre pe3yabTaToB
1abopaTopHEIX pador
KonTtpossnag pabota

Pazmen 4., Tema 4.1., Tema
4.2.

Tectupopanune

YerHsli ompoc
[Ipencrasiense pe3ynbTaTOB
IIPaKTHIeCKuX pabor
Ilpencrapienue pe3ynbTaToB
1a00paTOpHEIX paboT
KontponsHas pabora

Pazgen 5., Tema 5.1.

Tectuporanue

VYerasii onpoc
IIpencraBienue pe3yabTaTOB
DPaKTHYeCKuX pabot

OK  05.
YCTHYIO |

OcCyIecTBasiTh
IUACHEMEHHYIO
KOMMYHMKAITHIO Ha
TOCYJapCTBEHHOM SI3BIKE
Poccuifckoii  Depepanyum ¢
YYETOM ocobenHocTel
COLHAJIBHOTO H KYJILTYPHOIO
KOHTEKCTa

Paznen 1, Tema 1.2. TectupoBanme
Yeraeii onpoc
Pazpen 2., Tema 2.1. Tectupopanue

YcTHbI onpoc
Ilpencrapnerne pe3ynLTATOR
IpaKTHYeCcKuX paboT

Pazgen 3., Tema 3.1., Tema
3.2.

Tectuposanue

YcTHBIH onpoc
[pencrasnenne pe3ynbTaToR
IIPaKTH4ECKHX padoT
IIpencrasnenye pe3ynbTaToB
nabopaTopHBIX paboT
Korrponsnas pabora

Pazgen 4., Tema 4.1., Tema
4.2,

TectupoBanie

Yerrenit onpoc
IlpencraBiedue pe3yNbTATOB
NIPaKTHYeCKuX pador
Ilpencrasnenue pe3ynpTaToB

NMabopaTOPHEIX paboT

Kontponenag pabota
IIK 5.4, PeanuzosniBate | Pazzgen 3., Tema 3.2. Tectupopanue
TEXHOJIOTHYECKHE IPOLECCE] B VYerusiit onpoc
MaIMHOCTPOHUTENEHOM Ilpencrarnenue pe3ynbTaToB
IIPOH3BOJICTRE C NPaKTHYECKUX paboT
coOmonenneM  TpeboBamui Ilpencrasnenne pe3ynabTarorR
OXpaHBl TpyZda, 0€30IacHOCTH n1aboparopHuIX pador
KH3HENEATETBHOCTH 51 KonrponsHas paborta

3AMIUTHl OKPYXKAIONIEH Cpeibl,
TIPHEHLHINOB H  METOIOB
OepexIHBOro IIPOU3BOICTRA.

Pasnen 6, Tema 6.2,

Tectuposanue
YT onipoc
Ilpencrasnenne pesynsTaToB
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nabopaTopHsIX paboT

Paznen 7, Tema 7.1. IlpencraBieHune pe3ynbTATOB
IpaKTHYeCcKuX paboT
Keiic 3ananug
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