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1. OBIASI XAPAKTEPMCTHKA PABOYE ITPOI'PAMMBI
YYEBHOI'O IPEIMETA

1.1. Mecro yuebnoro nmnpeagmMera B CTPYKTYpe  OCHOBHOMH
npogeccHOHAIBHOH 06pa30BaTEILHOH NPOrpaMmbl

Yuebupifi npemver  «XuUMUA»  ABIAETCS  00A3aTENBHOM  YacCThIO
001meo6pa3zoBaTEEHOIO [IUKIIA OCHOBHOHM mpodecCHOHATBLHOH 00pa3zoBaTeNbHOH
IIPOTPaAMMBI ~ MpPOrpPaMMBI HOATOTOBKM CIEI[HATHCTOB CpPEJHETro 3BeHa II0
cnermanbHocTy  15.02.06 MoHTaxX, TeXHMYeCKad OKCIUIyaTalluss H PEMOHT
XONOMITEHO-KOMIIPECCOPHBIX M TEIUIOHACOCHBIX MAIUH H YCTaHOBOK (IO
OTpacysM).

1.2. Ilesin ¥ nIaHApYeMble pe3yabTaThl OCBOEHHs Y4eOHOI0 IpeaMeTa

1.2.1 Ilesn ocBOeHHust yueGHOro HpeaMera

CognepxaHHe IIporpaMMbl ydeOHOro IpeaMera «XHMHEsS» HANpaBiIeHO Ha
IOCTIKEHHE Pe3yIbTAaTOB €r0 M3YUCHHS B COOTBETCTBHU ¢ Tpebosanmsvu OI'OC
COO ¢ yyeroM npodeccuonaapnoi HarnpasierHocTd OI'OC CIIO.

OcHoBHO} Henblo u3ydeHHs yueOHOro mpeaMmera «XUMHS» SABIIETCH
()OPMHUPOBaHUE Y CTYACHTOB XMMHYECKON COCTaBAsIONIell €CTECTBeHHOHAYYHOH
KapTWHBI MHpa KaK OCHOBBl TPHHSTHS pelmeHHH B JKU3HEHHBIX H
ITPOU3BOJCTBEHHEIX CHTYAIIHAX, OTBETCTBEHHOIO ITOBEACHHUS B IIPHPOIHOH cpere.



1.2.2 ILianupyemMbie pe3yJibTaThl OCBOCHHA Y4eOHOI0 npeaMeTa
Ocoboe 3paueHue yueOHbII IpeMeT uMeeT NpH GOPMUPOBAHUH U Pa3BHTHH OOMHX U NPOECCHOHANBHEIX KOMIIETEHIIHH,
a TakXKe COOTBETCTBYIOLMX UM pe3ynsTataM o0yuenus corntacHo @I'OC COO.

Komuerennuu (OK,

Ilnannpyempie pe3yanTaThbl 00y YeHHSs

IIK) Oomue Jducnunanuapumie

OK  02. Hcpoomszorars | JIP23 - roroBHOCTh K TPYAY, Oco3Hauue ueHHocTH | [IPOl - chopMupoBaTs NpeAcTaBIeHHs: O XMMHYCCKOH
COBPEMEHHEIC CPEACTBA | MACTEPCTRA, TPYIOMIO0HE; COCTaBISFOUICH €CTECTBEHHOHAYUYHOH KapTHHBI MHpa,
IIOHCKA, aHanu3a u | JIP24 - 7rOoTOBHOCTP K A4KTHBHBOH  JICATCNBHOCTH | pOIM XMMHH B [IO3HAaHUH SBIIEHHH [PUPOIERI, B
HHTEPIPETAHN TEXHOJIOTHYECKOW W CONMANBHOH  HampasicHHOCTH, | GOPMHPOBAHNH MBIIUICHHS B KyJIBTYphl JIHYHOCTH, €€
pHGOpMalHH H | criocoOHOCTS HHHIHHPOBATD, IIAHHPORATE H | GYHKIHOHANBHOH TIpaMOTHOCTH, HEOOXOoAMMOH i
UHGOPMAIIOHHEIC CaMOCTOSTENHHO BBINONHSTEH TAKYIO ACATENLHOCTD; pelncHEA IPakTUYECKMX 3a/@4 M 3KOJOTHYECKH
TEXHOJIOTHH i | JIP25 - urrepec x pasnuaabsM cdepam npodeccHonansyol | 000CHOBAHHOTO OTHOHICHHS K CBOEMY 3/I0POBBIO H
BBITOTHESHUS 33029 | JeSTCIBPHOCTH, YMEHHE COBEPIUATL OCO3HAHHBIE BHIOOpP | IPHPOIHOM Cpeie;

npodeccHonanbHOM Oynymelt npodeccurm u  peand3oBBBATL coOctBensuble | [IPO2 - Brazers cucTeMOH XHMUYECKUX 3HAHWA,
NeqTeIEHOCTH KH3HEHHBIC ILIAHE; KOTOpas BKIIOYACT: OCHOBOIIONATAIOIIME  TIOHSITHS

JIP26 - rorosHOCT: ¥ cHOCOOHOCTH K 00pazoBapyio H
caM000pa30BaHMI0 Ha NPOTKCHUH BCCH KU3HH;

JIP32 - C(hOPMHMPOBAHHOCTE MHPOBO33PEHH,
COOTBETCTBYIOIIEIC COBPEMEHHOMY YPOBHIO Ppa3BHTHA
HaykH H OOLICCTBCHHOH NPAaKTHKX, OCHOBAHHOIO Ha
JMATIOre KYNBTYp, CIOCOOCTBYIOIEErO OCO3HAHMIO CBOETO
MeCTa B HOJHKYJIBTYPHOM MHEpE;

MP6 — pa3BuBaTH KPEaTWBHOE MBIINICHUE IIPH PEIICHUMN
KHZHEHHBIX 1podiem;
MP16 - ocymecTBaarh
HepeHoca  CpeiicTB H
Ipo¢eCcCHOHATIBHYIO CPENY;
MP17 — ymeTh HepeHOCHTH 3HAHHUS B IIO3HABATENBHYIO K
IPaKTHYECKYIO 00IaCTH KH3HEACATEIBHOCTH;

[ICNICHATIPABICHHEIN  TIOMCK
criocobor neficTBus B

(XEMuYecK#i 97eMEeHT, aToM, 3JeKTponHas ofolodka
atoma, s-, p-, d-aNEKTPOHHbBIE OpPOUTAIM aTOMOB, HOH,

BaJICHTHOCTH, JJICKTPOOTPHULATEIBHOCTE,
OKHMCIICHHUS, XHMH4YECKas CBS3b, MOJb,
MOJIAPHBIH  00BEM,  YITISpOAHBIH

MOAeKyna,
CTENEHD

MOJIIpHAs Macca,
ckener, QPYHKUMOHANBHAA IPYyIila, pajuKall, H30MEpHs,

H30MEPEL, TOMOJIOTHYECKHH pax, FOMOJIOTH,
YTACBOAOPOARI,  KUCIOPOA- M a30TcojAepXalue
coequueHus, OMOJOTHYECKA aKTHUBHBIC  BEIIECTBA
(yrnmeBojsl, KHpHL, O€NKH), MOHOMED, IIOJMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMONEKYIIAPHbIS
COCJIMHCHHS,  KPHCTAUIMYeCKas  penieTKa,  THIIE
XHMHYECKUX peaximi {oKHCTUTENBHO-
BOCCTAHOBHTENLHBIE, 3K30- H  JHAOTCPMUYECKHUE,




MPI8 — ymerp wuHTErpupoBaTh 3HAHMS U3 Pa3HBIX
NpeAMETHBIX. 00NacTelt;

MP21 - BnajeTh HaBBIKAMY HOJYYCHHS HHQPOpPMAIUH H3
HACTOYHUKOB pa3sHBIX THIIOB, CaMOCTOSITEIILHO
OCYIIECTBISITL  IIOHCK, aHalIM3, CHCTEeMaTH3auHulo H
HHTEPIPETAHI0 HHPOPMAllH Pa3NHIHEX BUHOB ¥ dopM
[pe/ICTaBNIEHM,

MP24 — wncmonpzoBaTh CcpeAcTBa HHPOPMAIHOHHBIX H
KOMMYHHKAIIHOHHBIX TeXHOJOTHi B peHIEHHH
KOTHUTHUBHEIX, KOMMYBMKATHBHBIX H OpPTaHW3aI[HOHHBIX
3aj1a4 ¢ coOMoicHHeM TpeGOBaHMH 3PrOHOMHKH, TEXHUKH
$e30MacHOCTH, THTHEHE], pecypcocOepekenia, NPaBOBbIX H
THYCCKHX HOPM, HOpM uHpopManinoHHOH Oe30nacHocTH

peakuuud HMOHHOro oOMmeHa), pacTBOP, IIEKTPONHTEI,
BIEKTPONIMTHHECKASE  JIUCCOLUAIIHS,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTH XHMHYECKOH
peaKnuH, XMMHYECKOS PaBHOBECHE), TEOPHH U 3aKOHBI
(TeopHsi ~ XMMHYECKOTO  CTPOGHHS  OPraHHYECKHX
BemecTs A.M. byrnepoBa, Teopus 2NEKTPONHTHYCCKOR
TMCCOLMAIINH, HE VI E A 3aKOH AU.
Memnneneesa, 3aKOH COXpaHeHHs Maccet),
3aKOHOMEPHOCTH,  CHUMBOJIMYECKHHA  A3bIK  XHMHH,
(hakTONOTHYCCKUE CREJEHHS O CBOHCTBAX, COCTABE,

HE3JEKTPOIMTEI,

IOJNyYeHHH U 0€30MacCHOM UCIIONB30BAHNH BaKHEHINX
BEOPraHWYEeCKHX M OPraHuyYecKHX BemIecTB B OBITY H
NIPAKTHYECKOH JEeATENbHOCTH 9€I0BEKY;

IIP63 - ymeTs BRBIIBIATH XapakTepHBIE MPH3HAKH H
B3aMMOCBSI3b  M3YYCHHBIX  IIOHATHH,  OpPHMCHATH
COOTBETCTBYIONIHE HOHSTHSI IPH ONUCAHMH CTPOCHHS B
CBOHMCTB HEOPraHWYeCKUX U OPTaHHYECKHX BEUICCTB U
¥X TIPEeBPAMICHUH; BBIABIATE B3aUMOCBS3b XHMUUYECKUX
3HAHMH ¢ MOHSTUAMH H [PEACTABICHHSIMH JPYTUX
ECTCCTBEHHOHAYYHBIX [IPEAMETOB;
I1P64 - yMmers  HCIONH30BATH
XUMHUYECKHX COCHMHEHHH MEXAYHAPOJHOro CoK3a
TEOPETHYECKOH M TIPUKIAJHONA XHMHHM U TPHBHAJIBHBIC
HA3BAHUS BAKHEHIDHX BEHIECTB (ITHIIEH, AUECTHIICH,
rMnepus,  GeHoN, (GopMaNbIerit, YKCYCHas KHCIOTa,
FNHALKH, Yrapabli Ta3, YITIEKMCILIA ra3, aMMHak,
raleHas ¥3BecThb, HerallleHas H3BECTh, NUTHEBAS coJa U
OPYTHuX), COCTABIATH (OPMYNIBI HEOPraHUYECKHX K

HaMCHOBAHHA




OPraHWYeCKMX  BEIICCTB, YPaBHEHHS XHUMHYECKHX
peakumii, oOBICHATE HX CMBICH; [OOITBEPKRATH
XapaxKTepHEIS XHMHYECKHE cBOMCTBa BEMIECTB
COOTBETCTBYIOUIMMH JKCIICDUMEHTaMH W 3alHCAMU
YPaBHEHUHA XMMHYECKHX PCAKIUH;

[IP65 - ymeTs ycTaHaBIMBATH HPHHAIEKHOCTH
H3YICHHBIX HEOPTAaHHYECKUX M OPraHH4eCKHX BEIIeCTB
K ONOpeleNeHHBIM KjaccaM M IpylIaM COCIHUHEHHIH,
XapakTepH30BATE HUX COCTAB U RaXKHEHIOHE CBOUCTRA;
ONPENeNATh BUJLI XAMHYECKHUX CBs3eH (KOBaleHTHAs,
HOHHA, METAJUTHYCCKA, BOJIOPOJIHAL), THIIBI
KPHCTALTUYECKIX pelIeToK BEIECTE;
KiraccHGUITHpPOBaTh XUMUUECKHE PEaKIIny;

IIP66 - BaajeHue OCHOBHBIMH METOJAMH HAYYHOTO
MO3HAHUA  BEIICCTB M XUMHUYSCKHX  SBICHMH

(nabmogenue, H3MEPEHHE, 3KCIIEPHMEHT,
MO/IEITUPORAHHUE);
[TP67 - cdopMHPOBAHHOCTE YMEHHH IIPOBOJ/IATH

pacyeTsl 10 XHMHYECKMM (opMyjlaM H YpaBHEHUSM
XHUMUYECKUX Peaknuil ¢ MCHONB30BaHHEM (HIUHUECKHX
BENMYHH, XapaKTepH3yIOHHX BEIIIECTBA c
KOJIHYECTBEHHOM CTOPOHBL: Macchl, obremMa
(HOpManbHBIC YCIOBHS) ra3oB, KOJMYECTBA BEHIECTBA;
HCTONB30BAThL CHCTEMHBIC XHMHYCCKHE 3HAHHA AN
OpHHATHA . PEIUCHHUN . B . KOHKPETHBIX .. KH3HEHHBIX
CHTYAIlMsiX, CBS3aHHBIX C  BeecTBaMH H  HMX
IPUMCHEHHEM;

11P68 - chopMHUpPOBaHHOCTE YMEHUH IUIAHHPOBATH M




BBIIONIHATH XAMMYCCKHI SKCHEPHMCHT (IPeBpalNCHUS
OPraHUYECKHX BeEecTB IPH HArpeBaHUH, ITONYyYCHHE
STHIICHA W H3YYCHHE €ro CBOHCTB, KaueCcTBEHHBIE
peaxnuu HA ATbACTHABL, KPAaXMall, YKCYCHYI0 KHCHAOTY;
JeHatypads OelKOB HpPU  HarpeBaH#dH, LBETHBIS
peakIiu OenKoOB; MPOBOJUTH PEAKIHH HOHHOTO 0OMEHA,
OIIPEACTIATE CPEeAY BONHBIX pPAacTBOPOB, KaYCCTBEHHBIE
peaxiuy Ha cyibdar-, kapOoHaT- U XJI0pHI-aHHOHEI, Ha
KaTHOH aMMOHWS;, PCIIATh IKCICPHMEHTAILHEIE 3a/latu
o Temam "Metaust” H "Hemeramnsr") B COOTBETCTBHH
¢ IPABHIAMH TEXHUKH 0S30IIaCHOCTH TIPH ODpaIneH#y C
BeHICCTBAMH ¥ jabopaTopHbM  obopymoBaHueM;
UPEACTABIATH Pe3yNHTATE XUMHUYECKOTO IKCIICPHMEHTA
B ¢QopmMe 3ammkcH  ypaBHEHUI  COOTBETCTBYIOLIUX
peakuuii H (pOPMYIHPOBATH BHIBOAEI HA OCHOBE 3THX
PE3YILTATOR;

I1P69 - cdopMmupoBaHHOCTE YMEHHS AHAIH3UPOBATH
XHMUHECKYIO HHQOPMAIHIO, MOMYyYaeMyK) W3 PasHBIX
HACTOYHHKOB (CpeicTB MaccoBod umdopmanuun, ceThb
Huteprer u qpyruc);

1IP610 - cdopMHpOBAaHHOCTE YMeHHH CcoOIIOKATh
[IpaBHJIA FKOJOTHUECKH IEIECO00pa3HOrQ MOBEICHAI B
OBITY ¥ TPYNOBOH REATENLHOCTH B LEIIX COXPAHEHMS
CBOEI0 3/IOPOBBS M OKPYKAIOUIEH MPHPOAHOH cpessi;
VAHTBIBATE . OITACHOCTS. .. BO3ASHCTBHS  HA _ JKHBHIC
OpPTaHH3MBl ONPEACICHHBIX BEIIECTB, HOHUMAd CMBICIH
ITOKa3aTeNs NPeaeNbHON TONYCTHMOH KOHIEHTPALHH.

OK

04.

ddexTusHO

JIP32

cHOPMUPOBAHHOCTD

MHPOBO33PEHHS,

P61 - chopMupoBarh IpPE/ICTARBICHH: 0 XHMHEYECKOH
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B3aHMOJICHCTBOBATE H
paboTark B KOINEKTHBE H
KOMAaHAC

COOTRETCTBYIOIIET0 COBPSMEHHOMY YPOBHIO  Pa3BHTHS
Hayku ¢ OOLICCTBEHHOM NPAKTHKYU, OCHOBIHHOIO Ha
JHANOTE KYNBTYp, CIOCOOCTBYIOMETO OCO3HAHHIO CROETO
MECTa B ITONHKYNLTYPHOM MUDE;

JIP34 - oco3HaHHME IICHHOCTH HAYYHOH JeATEILHOCTH,

TOTOBHOCTH OCYHIIECTBIIATE IPOEKTHYIO 151
HCCICAOBATENLCKYIO AEATEIFHOCTS HHAUBH/YATIPHO H B
Ipynne;

MPI1 — CaMOCTOATENLHO GopMyIHpPOBATE "
aKTYalH3upOBaTh 1pobremy, paccMaTpHBaTh ee
BCECTOPOHHE;

MP2 — ycramaBIMBaTHE CYIIECTBEHHBIH NpU3HAK WM

OCHOBAHHUS JIJIs CPaBHEHH, KnaccupuKanyu 1 00o0menns;
MP3 — onpenensite oEnM  ACATENLHOCTH,
flapaMerphl ¥ KPUTEPHE HX AOCTHIKCHHUS,

MPS5 - BHOCHTE KOPPEKTHUBHI B JCATCALHOCTH, ONECHUBATH
COOTBETCTBHE pPe3yNbTaToB IEIM, ONCHHBATh PHCKH
HOCHENCTRIH NesITeNbHOCTH;

MP7 — BnajieTh HaBBIKAMEH Y4e0HO-HCCIEHOBATENLCKONH H
IPOCKTHOM  JeATeNHHOCTH,  HABBRIKAMH  pa3pelleHus
rpobiem;

MPI2 — BEABNATH [NPHIMHHO-CICACTBEHHbIE CBA3H U
aKTyaIM3upoBaTh  3amady, runoTesy  ee
PELICHHS, HAXOAUTh apryMeHThl i JOKa3aTelbCTRa CBOUX.
YTBEPAKACHUI,; 38aBaTh IapaMETPhl H KPATEPHH PEUICHM,
MP13 - amanu3EpoBaTh NONTYYEHHBIE B XOAC DPELNECHMS
32Ja4d  pesyNbTaThl, KPUTHYECKH  ONEHMBATh  HX
JOCTOBEPHOCTh, IIPOFHO3UPOBAThE K3MCHEHHE B HOBBIX

3a/1aBaTh

BEIIBHI'ATH

COCTaBISIIOINEH €CTECTBEHHOHAYYHOM KapTHHLI MHpa,
PO  XUMHUH B IO3HAHHH ABICHUH DOPHPOAEI, B
(OpMUPOBAHMU MEIIJICHUS W KYJBTYPHI JIHYHOCTH, €€
GYHKOHOHATBHOY TpaMOTHOCTH, HEOOXOAUMOH i
pelieHus NPaKTHYECKUX 38/1a4 M 3KOJOIMYECKH
00OCHOBAHBOIO OTHOWICHHUS K CBOEMY 3JOPOBBIO W
IpUPOAHOH cpeae;

IIPG2 - Bramer:k cHUCTEMOM XUMHYCCKHMX 3HAHHH,
KOTOpas BKIIOYACT: OCHOBOHONATAIOMIME  IOHATHS
(XHMUYCCKUE IMEMCHT, aTOM, BIEKTpOHHAs 000IodYKa
aroma, s-, p~, d-3jeKTpOHHBIC OpOUTANIH ATOMOB, UOH,
MOJIEKYJa, BAJICHTHOCTh, JJICKTPOOTPHIIATENLHOCT,
CTellcHh  OKHCIEeHHd, XHMUdecKad CBA3b, MO,
MONIIpHAY Macca, MOJSIpHLIH 00beM, YIVIepoMHBIH
ckener, GYHKMHOHANBHAS rPYIia, paJluKain, U30MepHH,

H30MEpHI, FOMOJIOTHYECKH psn, FOMOJIOTH,
VIHEBOJOPOABL,  KHUCHOPOA- M a30TCOAEpsKalue
COCJIMHCHUSA, OHOJOTMYUCCKHA  AKTHBHbIE  BEINECTEA
(yrnesomel, oxupel, Oenku), MOHOMEpP, NOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYTISIPHBIC
COC/IUHCHUA,  KPHUCTAIMYCCKass  pelleTka,  THIBI
XAMHYECKHMX peakoui (OKHCITHTENBHO-
BOCCTAHOBRHTENBHBIE, 9K30- U JHIOTCPMHUIECKHE,

peakuuy HMOHHOTO oOMEHa), pacTBOp, >3JEKTPOJUTEL,
HEJIEKTPONMTEL,  JIEKTPOJIMTHYECKad . AHCCOIHAINS,
OKHCIINTENb, BOCCTAHOBHUTENE, CKOPOCTH XHMHYECKOH
peaKinH, XHMHYCCKOS PABHOBECHE), TEOPHH M 3aKOHBI
(teopus  XHMMHYECKOTO  CTPOCHHSS  OPraHH4YecKUX
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YCTIOBHSIX;

MP31 - monmmaTh W HCHONB30BaTh [OPSHMYIIECTBA
KOMAHTHOW ¥ MHIMBHAYANEHON paboThI;

MP32 - ppifMparb TeMaTHKy H METOJEI COBMECTHBIX

JeicTBUH € y4eToM O0IHMX MHTEPECOR, W BO3MOKHOCTEH
KQKA0I0 YISHa KONAEKTHRA,

MP33 - npuHMMaTh HENH COBMECTHOR AesTelbHOCTH,
OPFaHH30BBIBATE W KOOPIMHUPOBATH JCHCTBHA IO €€
JOCTHXKEHUIO: COCTABIMITL IUIAH ACHCTBUM, Paclperendrh
pomd ¢ yUeTOM MHEeHHH yYacTHHKOB 0OCYXHNarhb
Pe3yIBTATH COBMECTHOH paboTh;

MP36 - xoopAHHHPOBATH U BHIIONHATE paboTy B YCHOBHIX

peabHOrO,  BUPTYaNnbHOTO B KOMOHMHHPOBAHHOrO
B3aHMOJICHCTBHS;

MP37 - OCymIeCTBISTH MO3UTHBHOE CTPATErdueckoe
MOBEJIEHNE B Da3iMYHBIX  CHTYalMsIX,  IPOSBIATH

TBOPYECTBO U BOOOpaXKerue, OBITE HHUIMATHRHBIM

MP55 - oprHEMAaTH, MOTHBBL U apryMEHTEI JIPYTHX JIIOACH
IIPH aHaNu3e Pe3ynbTaToB ASATENBHOCTH;

MP56 - npuzHaBaThk CBOS IPaBO ¥ NPABO JAPYTHX JHOJEH Ha
omuOKH

gemects A.M. ByrnepoBa, Teopust 3ME€KTPOIHTHHYECKOH

JHCCOIHAIINHA, HepHOAUYEeCKHIT 3aKOH JH.
Menzeneena, 38KOH COXpaneHUs Maccsl),
3aKOHOMEPHOCTH, CHUMBOJMYECKUH  SA3BIK  XUMUH,

(dakToNOrHUECKHEe CBCACHUSA © CBOHCTBaxX, coOcCTage,
TIOJYYeHHH H 0e30macHOM MCIIONL30BAHNHN BKHEHITHX
HEOPraHWUeCKUX W OPTaHMYECKHX BCINECTB B OBITY M
NPakTHYCCKOH IEITENBHOCTH YEJI0BEKa;

[1P63 - yMers BBIABISTH XapakTepHbIC NPUSHAKE U
B3aMMOCBSI3h  H3YYCHHBIX PHMEHSATD
COOTBETCTBYIOIMIME IIOHATHS IIPH ONMCAHHH CTPOCHHS H
CBOMCTB HEOPraHMYCCKUX H OPraHUYEecKHX BEIIECTB H

TIOHATHI,

HX I[PEBPAHICHUN; BBIABIIATS B3aUMOCBA3h XAMHYECKUX
IHAHMH C UOHATHSIMH H IPEJCTABICHWSAMH IpYrux
€CTECTBEHHOHAYIHBIX IIPEAMETOB;

P64 -  ymers  HCTIORB30BATH
XAMUYCCKUX COCAMHEHHH MEXAYHApOJHOIro CO3a
TEOPSTHUCCKON M NPUKIAHON XUMMM ¥ TPHBHANLHBIC
Ha3Banus BAKHEHINMX BemiecTB (ITWICH, AalCTUICH,
rmiepud, geron, GopManbaerny, ykcycHas KHUCIOTa,
TIIHMLUWH, YrapHbli ras, YrieKucisif ras, aMmMuak,

HaHMCHOBaHUA

raineHas H3BECTh, HETAICHAS 3BECTh, ITUTHERAS COAA U
IpYTHX), COCTABIATL (OPMYIBI HEOPraHHYECKHX W

OpPraHMYEeCKHX  BCINCCTB, YPAaBHCHHS  XHMHUCCKUX
peakuuii, . OOBACHATE. HX . CMBICK; . TIONTBEPXKIATH
XapaKTepHBIE  XMMHYECKHE  cBoifcTBa  BeleCTB

COOTBETCTBYION[HMH JKCIIEPHMECHTAMH M 3aTHCAMH
YpaBHCHMH XHMHYECKIHX PCaKIHH;
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IIPGS - ymeTh yCTaHABJIMBATH HNPHHAAICKHOCTH
H3YUYCHHBIX HEOPTaHHYECKHX ¥ OPraHHYECKHX BEIIECTR
K OUpeJieficHHRIM KilaccaM H IpylnraM COCAHHEHHH,
XapakTepu3OBaTh UX COCTaB M BaXHeHIMe CBOHCTBa;
ONPEHCIATh BHJIbI XUMHYESCKMX CBA3E€H (KOBaJlCHTHAd,
HOHHAs,  METaUIHYecKad,  BOAOPONHAA),  THIIBL
KPHCTAILTHIECKUX pELIEToK BEILECTB;
KJaCCH(HIIPOBATh XHMUYECKHE PEAKIIHH,

ITP66 - mmageHuEe OCHOBHBIMH METOJaMH HAYYHOTO
IIO3HAHUS  BEIIECTB W XHMHYECKHMX  fABJCHUHU

(mabmopemnmue, H3MEPEHUE, SKCOEPUMEHT,
MOJCIUPOBAHHEL);
[1P67 - cdopMHPOBAHHOCTE YMEHHH HOPOBOUTH

pacyeTel 1Mo XMMHUYECKMM (OpMynaM ¥ YpaBHEHHIM
XHMHYCCKIX PEAKIUE ¢ MCHONL30BAHUEM (PU3MIEeCKHX
BETHYHH, XapaKTepUIYIOMHUX BCINECTBA c
KOJUHECTBEHHOM CTOPOHBL MACCHI, o0brema
(HOpMaJIbHBIE YCTOBHUS) a30B, KOJIMHMECTBA BEINECTBA;
UCHONB30BATh CHCTCMHBIE XWMHYECKME 3HAHHS UL
OpUHATHS PEIICHUM B  KOHKPETHBIX  KH3HEHHBIX
CHTYaLUsIX, CBS3aHHBIX € BEHWECTBAMH H  HX
IPUMCHEHHEM;

IIPG8 - chopMupoBaHHOCT YMCHHH IUIAHHPOBATH H
BBIIOJIHATE XHMHYECKHIH OKCITEPUMEHT ([ipeBpaulcHus
OpPraHHWYECKHX . BEIUECTR. IPH. HAIPEBAHMH, IONyYeHHE
OTHJIEHA W M3YYEHHE €r0 CBOMCTB, KaueCTBECHHBIC
peaxiluy Ha aNbACCHJIBL, KPaxmasi, YKCYCHYIO KHUCIOTY;
JeHaTtypanus OENKOB [pPH  HArpeBaHnuy, I(BETHEIC
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peaxItii OeIKOB; IPOBOUTE PEAKUUH HOHHOIO oOMeHa,
OLpPENACNATh CPEAY BOIHBIX PACTBOPOB, KA4YECTBCHHBIC
peakiuy Ha cyabdar-, KapboHaT- ¥ XJIOPHI-aHHOHEL, Ha
KATHOH AMMOHUS; PEINaTh DKCIICPHMCHTANBHBIE 33JIaYH
o TemaM "Meranael" 1 "HemeTanmer") B COOTBRETCTBUHU
C IpaBWIaMH TeXHUKH 0e30NacHOCTH IpH 0OpalleHuu ¢
BeHIECTBaMH M sa0oparopHeM  00OpyIOBaHUEM;
IIPEJCTARNISTh PE3YNBTATH XHMHYECKOI0 IKCIICPUMEHTA
B ¢opMe 3amdCH ypaBHEHHWH  COOTBETCTBYIOIIMX
peaknuii ¥ GOpMYNIUpPOBaTH BBHIBOJBI Ha OCHOBE JTHX
Pe3yILTaTOB;

P69 - chopMHEpPOBAHHOCTH YMEHHS aHAM3IHPOBATH
XUMHMYECKYI0O HHPOPMALHMIO, NOJYyYaeMylo H3 DPa3HbIX
HCTOYHHKOB (CPEICTB MACCOBOH HH(GpOpMALHM, CETh
WurtepHeT u apyrue);

IIP610 - chopMupoBaHHOCTE YMeHHI cobimozars
[paBIa HKOJIOTHYSCKU HeniecooOpasHOro NOBEHEHHS B
OBITY U TPYXOBOH JEATENBHOCTH B IENAX COXPAHCHHS
CBOCI'O 3JIOpOBbS M OKPYXKaIOUeH NPpHpPOAHOH cpensl;
YYATBIBATH  ONACHOCTH,  BO3AEWCTBHS HAa  JKHBBIC
Opranu3Mbl ONPEACHCHHLIX BEINECTB, HOHHUMAA CMBICI
HoKa3aTelis NpeiesbHoi JoNyCTUMOM KOHIEHTPAIHH.

OK 05
YCTHYIO M
KOMMYHHKAIHIO
TOCYXAPCTBEHHOM SI3BIKE
Poccuiickoit ®enepanuu ¢
YUETOM ocobenHoCTElH

OcymecTBasars
HUCEMEHHYO

. H&.

JIP33 - cosepIICHCTBOBAHME S3BIKOBOH H YHTATENBCKOH
KyJbTYPBI KAK CPE/ICTBA B3aUMOAEHCTBIA MEXKIY JIFOJABMH H

vvaOQ,Ha‘HHS{vMHpa;” e

MP21 — piajeTp HaBhHIKaMH HONYYCHUS HHOOPMAnUH M3
pa3HbIX CaMOCTOSITETIBHO
CHCTEMATH3AHIO |

HUCTOYHHBKOB
OCYIICCTBILITh

THIIOB,

MOHCK, aHanu3,

I1IP61 - chopmupoBarh MPEACTABICHUI: 0 XUMHUECKOMH
COCTABJIAIONIEH ©CTCCTBEHHOHAYYHOH KapTHHBI MHpa,
PO XHMHH B TO3HAHWM = SBNCHHUE. HPUPOILL.. B
($hopMUPOBAHHM MBEIIUICHUS M KYJIBTYpPBl JHYHOCTH, €e
GYHKIMOHANBHOH TpaMOTHOCTH, HEOOXoMuMOol s
PEUICHHS TPAKTHYECKHX  388a4 H  3KOMOTHYECKH
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COIMHANBHOI'O B KYJILTYPHOI'O
KOHTCKCTA

HHTEpOpeTannio UHGopManu pasiIudHBIX BHIOR H (GOpPM
PEeNCTABICHUS,

MP22 — - cozgaBark TEKCTHI B DPazNHUYHBEIX (opMarax ¢
yIETOM HazHAYeHHA HH(QOpMALHH K HENMeBOH ayAUTOPHH,

BpOHpas  ONTHMANLHYIO (GOpMYy  IIPEACTABICHMA H
BH3YAIHM3AIHH;
MP23 — oueHHBarh JIOCTOBEPHOCTH, JETHTHMHOCTH

HH(OpMANAH, €€ COOTBETCTBHE HPABOBLIM H MOPAIBHO-
3THYECKHM HOpMaMm;

MP24 — - ucnonp3oBarh CpeicTBa HHQOPMAIMOHHLIX H
KOMMYHUKaTAOHHEIX TEXHOJIOTHH B pEeLICHHH
KOTHHTHBHBIX, KOMMYHHKATHBHBIX H OpPraHM3al{HOHHBEIX
3agad ¢ cobiofenneM TpeOOBaHMH 3PrOHOMHKH, TEXHUKH
Oe30macHOCTH, THIHEHBI, PeCypcocOepeKeHrs, IIPaBOBLIX 1
ITHYECKHX HOPM, HOPM HH(OPMALHOHHOH 6e3011acHOCTH

00OCHOBAHHOTO OTHOMICHHSI K CRBOGMY 3JOpPOBBIO H
IIPUPOIHOH cpene;

IIP62 - BrameTt cHcTeMOH XHMHYSCKHEX 3HAHUH,
KOTOpas BKIIOYACT: OCHOBOHOJArafoulue
(XuMuYECKUi SNEMEeHT, aToM, SJIEKTpoHHas o0oouxa

NOHSITHA

aroMa, -, p-, d-3NEKTpOHHBIE OpPOUTAIM ATOMOB, HOH,
MOJCKylla, BAaJEHTHOCTh, DJICKTPOOTPULATENHEHOCTE,
CTCIEH, OKHCICHHH, XHMHYECKAs CBA3b, MOIIb,
MONApHAs Macca, MOJSIpHBIH 00BeM, YIIEepOAHBIHA
cKeneT, GyHKIuoHansHas TPYIa, pajudKan, u3oMepus,

H30MEPHI, rOMOJIOTHYECKHi PSIA, TOMOJIOTH,
YIIEeBOMOPOABI,  KHCIOPOJA- H  a30TCOACpKallHe
COENMHCHHS, OMOJOrMYCCKH aKTHBHBIC  BEIIECTBA
(yrneBompl, oxkMphl, OCIKH), MOHOMED, MOJHUMED,
CTPYKTYPHOE 3BEHO, BLICOKOMOJICKY IS PHEIE
COCAMHCHHS,  KpHCTAIUIHYECKasd  peleTKa,  THIIBI
XUMHYECKHX peaxnui (OKHCIIHTENBHO-
BOCCTAHOBMTEBHBIE, 2K30- MW  IHJIOTEPMHMYECKME,
peaKMu HOHHOFQ OOMEHA), PpacTBOp, IINEKTPOIHTHI,
HEONMEKTPOMTEL, OJASKTPOSMTHYECKas  UCCOHAIsL,

OKHCIIHTEND, BOCCTAHOBHTE/b, CKOPOCTH XUMHYECKOH
PCaKUHH, XUMHYECKOS PABHOBECHE), TEOPHHM K 3aKOHBI
(Teopuss ~ XUMHYECKOTO  CTPOSHUA  OPraHH4YecKHX
BemiecTB A.M. byTiiepoBa, TEOpHsL NEKTPOIHTHYCCKOU
- TIEPHOANYCCKHA 3aKOH H.
3aKOH COXpaHEHHsI MAacchbl),
3aKOHOMEPHOCTH,  CHMBOJIHMYECCKHH  S3BIK
(HaKTOIOrHYEeCKHe CBEJACHUS O CBROMCTBAX, COCTABE,

JHECCOLMAITHM, -
Menneneena,
XHMHH,
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DONy4EeHUN U OS30MAcHOM HCHONB30BAHMN BAKHEHINNX
HEOPIaHHYECKHX U OPraHMYeCKHX BEHIECTE B OBITY M
NPAKTUYCCKOH NEATEIIEHOCTH HENOBEKaA;

[IP63 - ymers BBIABIATH XapaKTepHBIC NPH3IHAKUA M
B3aMMOCBSI3b  HM3YYCHHBIX  [OHATHH,  IPUMEHSTL
COOTBETCTBYIONIHE TOHATHS MPU ONUCAHHH CTPOCHHUS U
CBOUCTB HEOPraHMYECKUX M OPraHMYeCKHX BEIUECTB U
HX [PCBPANICHHH; BHIABIATL B3aHMOCRA3L XUMHYECKHX
3HAHWEH C YOHATHAMH ¥ [PEACTABNCHHAMYU JPYTHX
ECTECTBCHHOHAYUHBIX [1PEIMETOB;

I1P64 - yMeTh  HCIIOJIB30OBaTh  HAWMEHOBAHUSA
XMMUYECKHX COGMHEHHH MCXIYHApOJHOIO COI03a
TEOPETAYECKOH M NPHKIATHOH XHMHH U TPHBHABHEIE
HazBaHUs BAXHOHIIMX BelNecTB (PTHIICH, aUeTHIIEH,
ranepul, Qenon, QopManbiery, YKCycHas KHCIO0Ta,
THWHMH, YrapHeld ra3, YrieKkucisli ra3, aMMHak,
TameHast U3BeCTh, Heramenas H3BecTh, IUTHEBAsI COJIa U
APYrHX), COCTABIATH (OPMYNBI HEOPraHHYECKHX U
OPraHHYCCKUX  BEN{eCTB, YPaBHEHHS XUMHYECKHX
peaknuit, OOGBICHATH KX CMBICH;, IOATBEPKJIATE
XapakTepHple  XMMHUYECKHE  CBOMCYBA  BEINECTB
COOTBETCTBYIONMME  HKCICPHMEHTAMHE M 3aITHCSIMHK
YPaRHEHHH XMMHYECKUX PeaKIuii;

ITP65 - ymerh ycTaHaBiMBaTh HIPHUHAIEKHOCTH
H3YYCHHBIX HECOPTAHHYECKHX ¥ OPraHuYecKHX . BEINECTB
K ONpeJeNeHHBIM KjiaccaM W IPyIlaM COSJWHEHUI,
XapakTepu3oBaTh MX COCTAB W BaXKHEHIIME CBOMCTBA;
OpeNeATh BHJIBI XMMWUYECKUX CBsi3eil (KOBaJeHTHAs,
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HOHHAS,  META/UIMYecKas,  BOZOPONHAN),  THHBI
KPHCTATLTHICCKHX pereToK BELICCTB;
KIIacCUITHPOBATH XUMITYECKHAE PEaKIHH;

TIP66 - BnajncHWEe OCHOBHBIMH METOAAMH HAYYHOIO
DO3HAHMS ~ BCINECTB W XAMHYECKHUX  SARJICHUU

(rabmojenue, U3MEPEHHE, 9KCHEPHUMEHT,
MOJICJIMPOBaHKE);
[1P67 - cdopMupoBaHHOCTE YMEHHH IPOBOAHUTH

pacueTHl IO XHMHYECKUM (opMylnaM W ypaBHCHUSAM
XHMHYECKHX DPedKidil ¢ MCIIONB30BAHHEM (BH3MYSCKUX
BETHATIHI, XapaKTePH3YIOLTUX BELIECTBA c
KOJIHYECTBEHHOH CTOPOHBI: MAacCCHhl, obpeMa
(HOpMAaJNBHBIE YCJIOBHS) Ta30B, KOJHWYECTBA BeIECTBA,
HCHOJIF30BaTh CHCTEMHBIC XHMUYECKHE 3HAHMA JId
MPUHSTHSA  PEINeHMH B  KOHKPETHBIX  KHIHCHHBIX
CHTYyalMifX, CBA3@HHBIX ¢ REINECTBAMH H  HX
IPUMEHEHHEM;

[TP68 - copmupoBaHHOCTL yMEHHH IUIaHUPOBATH M
BEIOJIHATE XHUMHUYECKUI oKcrepuMeHT (TpespalleHus
OpPragiyecKux BEeHIeCTB I[PU HATPEBaHWH, INOIMY4YCHHE
STRNIEHA M HM3YYEHHE ero CROHCTB, Ka4eCTBEHHBIE
peaKiuu Ha aJIbJICTHJIBI, Kpaxmall, YKCYCHYIO KHCIIOTY;
JeHaTypauus OelKOB (pM  HarpeBaHUU, HBETHBIC
peaxiuu 6eIKoB; IPOBOAUTE PCaKIIH HOHHOIO 0OMEHa,
OTpEJICHATE. CPENy. . BOAHBIX PacTBOPOB, Ka4eCTBEHHEIE
peaxnuy Ha cyib(ar-, kapOoHaT- ¥ XNOPHI-aHHOHKL, Ha
KATHOH aMMOHMS;, PeIUaTh dKCIePUMEHTAIBHEIE 3a0a491
o temaMm "Meramer" ¥ "HeMerannst") B COOTBETCTRUU
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¢ MIpaBMiIaMH TeXHUKH 0€30TIaCHOCTH IIpH OOPAILCHAH C
ReuecTBaMM M HabopaTopHEM  00OPYAOBAHHEM;
MIPeJICTABIIAThL PE3YNHTATH XUMHYCCKOrO IKCIEPHUMEHTA
B (¢opMe 3amECH YpPaBHEHHH COOTBETCTBYIOIUHX
peakuuit ¥ (POpPMYIHpPOBATH BHIBOABI HA OCHOBE 3THX
PE3YJIETATOR;

TIP69 - chopMHpPOBAHHOCTE YMEHMS AaHAIW3HPOBATE
XUMHYECKYI0 MHGOPMAIHIO, TMOAYYAeMYIO H3 PazHBIX
HCTOYHMKOB (CpPeACTB MAaccoBoil HHOOPMAIHH, CCThH
WurepHeT U ApyTHE);

TIP610 - cdopmupoBaHHOCTE YMeHHHA cobmonarh
IIPaBWIIA 3KOJIOTHYECKH HENeco00pa3sHoro MOBEACHUS B
OBITy H TPYAOBOH NEATEIBHOCTH B LEIIX COXPAHCHHS
CBOErO 3J0pOBbSI M OKPYIKAIOIIEH NpHPOJHOH cpensl;
YYHTHIBATH  OIACHOCTH  BO3JEHCTBHA Ha  JKHBBIE
OpraHy3Mbl ONPENENCHHBIX REIISCTB, TOHMUMAS CMBICIH
IIOKa3aress NpefenbHoi JOnyCcTHMOM KOHIICHTPAIHH.

[IK 1.2. Iiporoauts
JTHArHOCTUKY, OOHAPY)XHBAThH
HEHCTIPARHYIO pabory
XONOAUIBHOTO
obopynoBaHugd, NPHHUMAThH
MEPH! JUIS  YCTPaHEHHA H
NPEAYIPEKICHNAS OTKa30B U
aBapui.

JIP32 - chOpMHEPOBAHHOCTE MUPORO33PEHUA,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3sBHTHUS
Hayk# H OOHICCTBEHHON TNpPaKTHKH, OCHOBAHHOTO Ha
Juianore KynbTyp, CIIOCOOCTBYIOINETO OCO3HZHHI) CBOETO
MECTA B HONMKYJIBTYPHOM MUpE;

JIP34 - oco3HaHHE NEHHOCTH Hay4HOH JeATEILHOCTH,

FOTOBHOCTE OCYLIECTBIIATE IIPOEKTHYIO U
HCCIIEN0BATENRCKYIO  ACATENRHOCTh HHAUBHAYAILHO U B
rpymne;

MP1 - CaMOCTOSITENBHO bopmynuporars 31
AKTYJTH3HPOBATH opod;ieMy, — paccMarpuBarth ee

I[IP62 - mBnagersr CHCTEMOM XHMMMYECKHX 3HaHHH,
KOTOpas BKAFOYAET: OCHOBOITOJATAIONHE TIOHATHS
(XuMUYECKHH BIEMEHT, aToM, SJEKTPOHHaT O00NouKa
aToMa, $-, p-, d-3MeKTpOHHEIE OpOUTAIM aTOMOB, HOH,
MOJIEKYJIa, BaJCHTHOCTh, SJCKTPOOTPHLIATENHHOCTD,
CTETEHb OKHCICHUS, XdUMHYECKas CBI3L, MOJb,
MOJpHAasd - Macca, MOJAPHBIH 00BeM, YIVICPOIHBIHA
ckener, QYHKIMOHANBHAS IPYIHIA, PaldKall, H30MepHs,
H30MEpBL, FOMOJIOTHYECKHI pax, rOMOJIOTH,
YIJIEBOACPOABL,  KHCIOPOA- M a30Tco/epKalime
coeguHCHHUS, OHONOrHYSCKH axTHBHBIC  BEINEeCTBa
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BCECTOPOHHC;
MP2 - ycrauaBnuBarb CYUIECTBEHHBIH MPU3HAK ¥
OCHOBaHHS JUIK CPaBHCHHA, Kitaccudukanyy U 0000IeHus;
MP3 — onpenenars Hend  HEATENLHOCTH, 33/1aBaTh
HapaMeTps ¥ KPHTEPHY UX NOCTHIKCHU,

MPS5 — BHOCHTHP KOPPEKTHRBI B JIEATEJIBHOCTh, OLEHUBATH
COOTBETCTBYE pE3yJNbTATOB 1EIAM, OICHHBATH PHCKH
TIOCHICACTRBHH HEATENbHOCTH,

MP7 — pnapers HaBBIKaMH Y4YeOHO-HCCIENOBATCILCKON H

HPOCKTHOM  JEATCNBHOCTH, HAaBbIKAMH  Pa3spCIICHUS
npobaem;
MP12 - BRSBAATL [PHYHUHHO-CHEJCTBEHHBIC CBSI3H W

aKTyaJlM3upoBaTh  3aja4y, BBIBHIATH THOOTE3Y  €e
pelieHnst, HAXOJAUTE apryMEHTH Ui JOKA3aTENBCTBA CBOMX
YTBEp)KICHHH, 33/IaBaTh MapaMeTphl B KPUTEPUR PEIICH IS,
MP13 — aHanu3upoBaTh NONAYYCHHBIC B XOJC PCIICHMS
3a/1a49d  Pe3yJIbTAThl, KPUTHUCCKH X
JIOCTOBEPHOCTE, MNPOTHO3HPOBATL M3MCHCHHE B HOBBIX
YCIIOBUAK;

MP31 - nomuMaTth H HCHOJIL30BAThL IIPCUMYINECTBA
KOMAHJHOH M BHIHBUAYAIBHOH pabOTH;

MP32 - BpiOMpaTh TEMAaTHKY M METOABI COBMCECTHBIX

JelcrBuil ¢ yderoMm OOIMMX HMHTEPECOB, H BO3ZMOMNHOCTEH

OOCHUBATE

KRXKAOT'0 WICHA KOJUIEKTHBA;
MP33. - IpHHUMATh.. IIENH .. COBMECTHOH . ACATENBHOCTH,
OpraHu30BBIBATh M KOOPAHHHPOBATL JCHCTBUSI 0O €€
JOCTHIKEHHIO: COCTABJISATE IIAH HEHUCTBHI, paclpencisiTh
PO ¢ YYETOM MHEHME YYaCTHHMKOB OOCYXKHATH

WUpPHL,  Oenxn),
3BEHO,
KpHCTAUTHYCCKAS

(yrieBogl, IOIHMED,

CTPYKTYPHOE
COEAMHEHMS,

MOHOMED,
BBICOKOMOJIEKYIIPHEIE
peIueTKa,  THIBI
XUMITICCKIX peaxiuii (OKHMCITHTENBHO-
BOCCT@HOBUTENBHBIC, DK30- W 3HAOTCPMHYECKHE,
peakiiu HOHHOTO OOMEHa), PacTBOpP, 3SNEKTPOIUTHI,
HEDJIeKTPOJIUTHL, DJICKTPONUTHUCCKAS —AUCCOIMalys,
OKHCIIUTEHD, BOCCTAHOBUTCHID, CKOPOCTL XUMHYECKOH
peakMy, XUMIYSCKOEe PAaBHOBECHE), TCOPHU M 3aKOHBI
(Teopust  XHMHUYECKOTO  CTPOCHUS  OPTaHHYECKUX

BemiecTB A M. Byrneposa, Teopusi 31€KTpOIMTHYECKON

JHACCOIHAIIH, TEPHOIHYECKHH 34K0H JL.
Memnjieneera, 3AKOH COXpaHeHHus MACCHI),
3aKOHOMEPHOCTH, CHMBOJHMYECKHAH  A3BIK  XHUMHH,

(I)aKTOJIOI‘ HYICCKHE CBCHACHHA O CBOﬁCTBﬂX, cocTase,
HoJyYeHHH # O€30MMacHOM HCHONB30BAHHN BOXKHEHIIMX
HEOPraHUYECKHX M OPraHWYECKUX BEIICCTB B OBITY #
MPaKTHYECKOH NEATENBLHOCTH YEIIOBEKa;

[IP63 - yMerhb BBHISBISITL XapaKTepuble NPU3HAKH H
B3aUMOCBA3L  M3YYCHHBIX  IIOHATHI,  [PHMCHATEH
COOTBETCTBYIOIME MOHATHS HPH ONMCAHUM CTPOCHHUS U
CBOMCTB HEOPraHWYECKUX U OPraHHYeCKMX BEINECTB H
WX NIPEBPAICHUH; BRISBIATE B3aMMOCBI3h XUMUYECKUX
3HaHUH ¢ DOHATHSIMHM H NPEACTaBICHHAMM JPYTHX
€CTCCTBEHHOHAYUHBIX IPEIMETOB;
t1P64 - yMmers  HCHONBL30BATH
XUMHYECKHX COCAMHCHHH MEXAYHAapOAHOIO COI03a
TEOPETHYECKOH B NPHIUIAJHON XUMHMH H TPHBHAIbHBIC

HauMCHOBaHHsA
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peE3yIBTAThI COBMECTHOH PaboThr;
MP36 - KOOp/HHHPOBATE H BLUIOAHATE PaboTy B YCIOBHAX

peaNbHOrO,  BHPTYATBHOTO M KOMOMHUPOBAHHOTO
B3auMOICHCTBHA,
MP37 - ocylnecTRIEATH TO3UTHBHOE CTPATErHMYECKOe

NOBEJICHHE B pPasiHuHBIX  CHTYauMsaXx,
TBOPUECTBO U BooOpaskenne, OBITh MHHIMATHBHEIM

MP55 - npuHEMAaTE MOTMBB! H apryMeHTH! JAPYTUX NIOJCH
[IPY aHANH3E PE3YILTATOB NeATENHHOCTH;

MP56 - npra3HaBaTh CBOE IIPARO M HPABO APYTHX JIOACH Ha
omubKH

TIPOABIIATE

HA3BaHUS BaXHEHIIHX BemECTB (3THNEH, AaNCTHIICH,
raneput, ¢enon, gopMarbAeTH, YKCYCHAs KHCIIOTA,
CIMIOHY, yrapgbli ra3, YIJIGKHCHBI Ia3, aMMHaK,
raleHas u3BecTh, HerameHas H3BCCTh, IIHTHERAN COAA U
JpYTHX), COCTaBIATH (OpMYJIE HEOPTraHHYECKHX H

OpramyeCckux  BCINCCTB, YPaBUCHHA  XBMHYCCKHX
pSaKHHﬁ, O0BACHATE HX CMBICIHT; HOATBEPHIAATH
XapaKTCPHBIC XHAMHAYCCKHC CBOHCTBA BEMICCTB

COOTBCTCTBYIOUMMH OKCHCPUMEHTAMH U 3aIlHCHMHU
YPaBHCHUH XUMHYECKHX PCAKIHIA;

IIP65 - yMersr yCTaHABIUBATE UPHHAINESKHOCTH
H3YYEHHBIX HEOPraHHYECKHUX H OPraHu4ecKHX BEIIECTB
K OIpefcHCHHBIM KJlaccaM H TPYNIIaM COSHMHEHHUH,
XapaKkTepH30BaTh MX COCTaB H BAXHEHINME CBOUCTRA;
ONPEJIENSITE BHABl XUMHYCCKHX CRs3eH (KOBagcHTHAS,
BOJIOPOJHAL), THHEI
peLeTox BEINECTB;

HOHHAs,
KPUCTALTHISCKUX
Knaccu(RIEPOBATH XUMHUYCCKHEC PEAKIHHI;

IIP66 - Bnajeuse OCHOBHBIMH METOJAMH HAYYHOIO
OO3HAHMS  BCIMECTB M XHUMHYCCKHX  SBJICHUI
(rabmoaecHnue, H3MEpeHHEE, IKCIEPUMEHT,
MOJCIHPOBaHUL);

[TP67 - copMEPOBAHHOCTE YMEHHH IPOBOJMTE
pacyeTsl MO XUMHUSCKUM (opMyiaM H ypaBHEHMSIM
XHMUYECKUX PEAKIH ¢ MCIIONE30BAHHEM (DH3MIECKHX |
BEJIMYHH, XapaKTCPH3YIOIIHX BEIECTRA c
KOJIHYCCTREHHOU CTOPOHEL: MAacChl, o0beMa
(HOpMaIbHBIC YCIOBHS) a30B, KOJMYCCTBA BEIICCTRA;

METAILIHYICCKAs,
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HCIOB30BATh CHUCTEMHEBIE XHMWYECKHE 3HAHMA J(Id
OPUHATHS pEIleHWA B  KOHKPETHHRIX JKH3HEHHBIX
CHTYalUsX, CBSA3aHHBIX C BEIHECTBAMH H  HX
IPHMEHECHHEM;

IIP68 - chopMEpPOBaHHOCTH YMEHHH ILIAHHPOBATH M
BBITOJIHATE XUMHYCCKHH 3KCHepuMeHT (lpeBpalneHus
OPraHydeCKHX BEINCCTB IIPH HAarpeBaHMH, NOIyYCHUE
STHNICHA ¥ U3YYCHHE €ro CBOUCTB, KAYSCTBECHHEIE
pEeaKIUU Ha anbjerH/Ipl, KPaxMal, YKCYCHYIO KHCIIOTY;
NeHatypanuss OenKoB [pPH HArpeBaHHWH, [IBETHEIC
peaknuu GeKOB; IPOBOAUTH PEaKUH HOHHOTO 06MeHa,
OHpENEsNTh CPEly BOAHBIX PAcTBOPOB, KaUueCTBEHHBIE
peakuun Ha cynbdar-, KapOoHaT- U XJIOPHI-aHHOHEI, Ha
KaTHOH aMMOHHS; PEUIATh 3KCIEPHMEHTAIBHbIE 33aUH
o TeMaMm "Mertamurs” # "Hemetanne!") B COOTBETCTBHH
C mpaBUIaMH TeXHHUKH 0€30IIaCHOCTH MPH 00palIeHUH ¢
BEmeCTBaMKH 1 1Ma0OpaTOpHBEIM  0bOpy/IOBaHHEM;
[IPEACTABIATE PE3YNbTATHL XUMHYECKOrO IKCHEPUMEHTa
B (dopMe 3anucH ypaBHEHHH COOTBETCTBYIOINUX
peakuui B QOpMyNHpPOBATH BBIBOOBI Ha OCHOBE 3THX
pe3yapTaToB;

IIP69 - chopMHPOBaHHOCTE YMEHHS AHATU3HMPOBATH
XMMHYECKYH) HHOOpPMALUIO, NONYyYaeMyl0 H3 DPa3HBIX
HCTOYHUKOR (CPEACTB MaccoBOM HHOPOPMANHH, CCTh
Wnrepner u npyrue)
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2. CTPYKTYPA U COZEP/KAHUE YYEBHOI'O IIPEIMETA

2.1. O0beM y4yeOHOTO IpeaAMeTa U BHbI Y4e0HOH paldoThi

Bun yuebnoii paborsl Obvem B yacax
Ob6nem oOpazoraTeabLHON IporpaMms! y4eOHOro npeaMera 69
ObszaTenbHan AyIMTOPHAN HATPY3Ka: 69
TEOPETHYCCKIE 3aHATHA, 41
B T.4. B QOpME IPAKTUYECKOH TTOIrOTOBKH —
IIPaKTHYECKHE 3aHATHS, 20
B T.4. B (hopMe MPaKTUYECKOH IOATOTOBKH 8
nabopaTopHble 3aHITHS, 8
B T.4. B POpMe NPaKTHIECKOH MOATOTOBKH 6
CamocTosTeIbHasA paboTa,
B T.4. B QOpMe IpakTHUECKOH [TOATOTOBKYI
UnauBnayainHblH DpoekT —
IIpoMe:kyToUnan aTTECTANMSA:
~ 1u¢repeHTUPOBAHHBIN 3aueT 1




2.2. TemaTHuecKHil NJIaH H co/iep:kanHe yueOHOTo npeaMeTa

B Tom yncie

Konnt 00miux KOMIeTeHIXMH H
JIHIHOCTHBIX, METANPEAMETHBIX,

Hanmenosanne Conepskanne yuednoro Marepuana u Gopmbl Odnem HpPAKTH-
1peMETHBIX Pe3yALTATOB,
PA3/1eJIOB H TeM OPraHH3AMUN J(ERTEALHOCTH 06y SAI0HINXCH B ¥acax qyecKas
dopMHEpOBAHHIO KOTOPBIX
NOAroTOBKA
CHOCcoOCTBYET 3JIeMEHT HPOrpaMmbl
1 2 3 4 5
Pazgen 1. OcHOBBE CTPOCHHA BEHIECTBA
Tema 1.1. Teoperudeckoe 3aHsiTHE. ATOMHO-MOJIEKYJLIPHOE YUCHUE,
Crpoenme atoMOB | CoBpeMeHHas MOJI€b  CIPOSHHS. aToMa. DIeKTPOHHAs
XAMHYECKHUX koudurypanus  aroma.  Kiaccuduxanms — XMMHYECKHX ) OK 05, JIP33, MP21, MP22, MP23,
9JIEMEHTOB H 3NEMEHTOB (S-, p-, d-oneMentsi). BaneHTHBIE BIEKTPOHBL MP24, 11P61, [1P62, ITP63
npupoga Basearaocrs.  M3zotomnml, ocHOBHOe H B036y)K,IIeHHO€
XHMHYECKOH COCTOSIHHE aToMa, THOPHAM3aLUsS aTOMHBIX OpOHTANICH.
CBSI3H Teoperndeckoe saHsATHE, XMMHYECKas! CBA3b.
DNeKTpOHHAY IpHpoIa XUMUYECKOH CBSI3H.
DACKTPOOTPHUATEILHOCTE. Kopanenrunas CBA3bL ec
TpooTp 5 (o6 T ) OK 05, JIP33, MP21, MP22, MP23,
a3HOBH/IHOCTH H MEXaHW3MbBl oOpazoBanms (OOMEHHLIA H e
P ; P MP24, TIPG2, T1P63, TIPG5
JOHOPHO-aKUeNnTOpHEI). Monvas cBa3s. Merammmaeckas
CBH3b. Bonoponunas CBA3b. MexMoneKyIsipHbIC
B3aHMOJCHCTBHI.
IlpakTtnueckoe 3amarme Neol. Pemnenume mpaxTHYeCKHX
paier® " P b ) OK 04, JIP32, JIP34, MP1, MP2,
3a0aHU Ha cocTaBicnue AJIeKTponHo-rpadpuyecknx Gopmyn —
P P L MP3, MP5, MP7, MP12, MP13, [1P62
aneMenTos 1 — 4 nepuojion '
Tema 1.2. Teoperndeckoe  3amgrde.  llepuopudeckas — cucreMa
[lepuonnuecknit | xumudeckux snementos .M. Memgeneena. ) L OK 05, JIP33, MP21, MP22, MP23,

3aK0H ¥ TabIHIa
J.H. Meupeneena

Ilepuogudeckas cHcremMa XHMHUYCCKHMX onemenros JLM.
Menneneesa. 'pynna. llepuon. [lepuonngeckuit 3akon.

MP24, ITP62, ITP63, I1P64
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Paznen 2. Xumuieckue peakiuuu

Tema 2.1.
Turer
XHMHEYCCKIX
peaKumii

Teopernueckoe 3anaTHe. XHMHYECKHE PEaKIHH.
Knaccuuxaips # THIBI XUMHYCCKUX pPeaKIHH ¢ yIacTHEM
HCOPFaHUWYECKUX BelnecTB. KomuduecTBeHHBIC OTHOMICHHS B
XHMHH

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

IIpaxTavyeckoe 3ammrue No2,  Pemense 3amad Ha
KOJIHMUSCTBCHHBIC 3AKOHbI B XHMHH,

Pacuetst 1o ypaBHEHHSIM XHMHYECKHX peakmuil, Monb kax
e¢IMHHLA KONMYecTBa BemecTBa. Mondpuasg macca. 3akoHbBI
COXPaHEHMS Macchl U 3HEPrHH. 3aKoH Aporaipo. MoisipHEi
o0reM rasos. OrHOCHTENBbHAd IUIOTHOCTH razoB. Peaxnmum
KOMIUIEKCOOOPA3oBaHHsl C  yJacTHeM  HEOPraHWYeCKHUX
BEemECTB (Ha OpHMepe THAPOKCOKOMIINEKCOB TMHKA M
ATOMHHHS).

OK 04, JIP32, JIP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
I1P62, I1PG3, IIP67

Tema 2.2.
OneKTpoNKTHYEC-
Kas JECCONHAAarus
M MOHHBIH 0OGMeH.

Teoperuueckoe 3aHsATHEe, TEOpUs IICKTPOMTHUSCKOL
JACCOTIMALIMH.

Teopust SNEKTPOIUTHUECKOH JIHCCOMMAIHH. DJICKTPOJIN3.
Iapponu3 coneit. 3HaveHde rUApPONH3a B OHONOrHYECKHX
obOMeHHBIX  mponeccax. [llpumeHenwe  THOpONM3a R
HPOMBIICHHOCTH.

OK 02, JIP23, JIP24, MP6, MP16,
MP17, MP18, 11P62, [1P63, 11P64,
I1P65, I1P66

Jaboparopuoe 3zamsTie Nel. Mccnepopanme pasivvHBIX
TUIIOB XUMHYECKHX pEakIHii.

Viccnenoranue peakuuil pa3ioxeHHs, COeMHEHHS, 00OMEHa,
3aMenienust. Katamurudeckue peakijiy ¥ HeKaTallmTHIECKHE.

OK 02, IIK 1.2, JIP25, JIP26, JIP32,
MP21, MP24, I1P62, I1P63

Konrpoasnan pabora  Nel. Crpoerue Beniecrsa  #

XHEMHYCCKHAEC PCAKITHH,

Paznen 3. CrpocHne B CBOMCTBA HEOPTraHUYECKHX BeIeCTB
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Tema 3.1.
Knaccupuxanus,
HOMCHKJIATypa H

CTPOEHHE
HEOPraHHYECKHX

BEIIECTR

Teopernyeckoe 3aasaTHe. Heoprammyeckue BemecTsa.
Tpemmer HEOpraHHYeCcKOU XUMHUH, B3anMoCBA3b
Heopranndyeckux pemects. Knaccuduxanus BeOpraHuUECKHX
perects. [Ipoctele u cnoxiupie BernecTsa. (JCHOBHBIE KIIACCHI
CITOKABIX BEINECTE (OKCHOBI, MMIPOKCHIBI, KHCIIOTHI, COJIK).
HomenkiaTypa ¥ Ha3BaHUC HEOPTaHUYCCKUX BEHISCTR HCXO/S
W3 BX XMMHYeCKOH (OPMYIB! MM COCTaBICHHE XHMHUYECKOH
(hOPMYIIBI HCXO/s U3 Ha3BaHHs BELICCTBA N0 MEXAYHApOHOH
WM TPHBUAIBHON HOMEHKIIATYpe.

Mexmonexynsaprasie B3anmojeicreud. Kpucraworaaparsl.
ArperaTHsie CcOCTOSHHS BemmecTBa. KpHcrajupideckue U
aMmopduple BenlecTBa. TUIIBL KPHUCTANIMHYECKHX PEIIETOK
(aromMHas,  MOJIEKYJspHad, HOHHAs,  METaluIMJecKas).
3aBHCUMOCTh (PH3MYECKMX CBOMCTB BEIECTBA OT THIA
KPHCTAJUIHUSCKOH  pemerku. [IpmumHabl  MHOrooOpazus
BewiecTB. (COBpeMEHHBIE IIPEJICTABACHHSN O  CTIpOSHUY
TBEP/BIX, KHIAKHX W raz000pazHpIx Bemects. Kuuxue
KPHCTAJIIBL

OK 05, JIP33, MP21, MP22, MP23,
MP24, [1P61, 11P62, I1P65

IIpakruyeckoe 3amatue Ne3d. CocraBieHHE XUMHHECKOH
{pOpMYJIEI BeINEeCTBA.

OK 04, jiP32, JIP34, MP1, MP2,
MP3, MP5, MP7, MP12, MP13,
[1P62, ITPGS

Tema 3.2.
DOusyKo-
XEMHYECKHE
CROMCTBA
HEOPraHHIECKHX
BEIHECTB

Teoperuueckoe 3apnarTne. MeTaunpl ¥ HeMETAILIBL
Obme du3pdecKse M XUMHYECKHE CBOHCTBA METALIOB.
Crioco0Bl nonydeHud. 3HaUYeHWE METAUIOB H HEMETAIOB B

TPHPOJIC W KUZHEAEATSIBHOCTH YEIOBCKd U OPraHH3MOB.

Koppozus MeTauioB: BWJIBI KOPPO3HH, CHOCOOBI 3AIMUTHI
METAIIOB OT KOPPO3UH.

Obmme (u3rdecKHe M XHUMMHYECKHE CBOHCTBA HEMETAIIOB.
Tunuunsie croiicrpa MerayoB [ Y- YII

OK 02, JIP23, JIP24, MP6, MP16,
MP17, MP18, [1P61, 1IP62, 11P63,
[1P64, , [1P65, [IPG10
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rpynna.  Knaccudmkaimus H  HOMEHKIATypa COCOUHCHHR
HemeTamuioB. Kpyroroporsl  OHOT@HHBIX  JIEMEHTOB B

TpUpoae.

Teopernueckoe IAHATHE, OcHoBHEIE KJIacchl
HEOPTaHHYECKHX BEINCCTB.

XHMHUUECKHE CBOHCTBA OCHOBHBIX KJFACCOB HEOPraHMYCSCKHX
BEINECTB (OKCHAOB, THAPOKCHHOB, KHUCIOT, CONCH H JIp.).
3aKOHOMEPHOCTH B M3MEHEHHMH CBOHCTB NPOCTHIX BEIHECTB,
BOJOPOIHEIX COSMHEHNH, BRICINMX OKCHIOB H

THAPOKCHIOB.

OK 05, JIP33, MP21, MP22, MP23,
MP24, 11P63, 11P65

IlpaxTuteckoe 3ausirme Ned, CocrapicHHe ypaBHEHUIR
XUMUYECKHX peaKnyi.

CocraBieHue ypaBHeHUH XMMHYCCKHMX pEakItuil ¢ ydacriem
IIPOCTBIX M CIOXHBIX HEOPraHUMECKHX BEIIECTB: OKCHJIOB
METAJUIOB, HEMETAWIOB M aM(QOTEpHBIX  3JIEMCHTOB;
HEOPraHWYECKUX KHCHIOT, OCHOBaHWMH #  am¢oTepHBIX
IHAPOKCHAOB, HEOPIaHHYECKHX COJIEH, XapakTepU3yIoLHX HX
CBOMCTBA.

OK 04, 1IP32, JIP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
11P62, I1P64, I1P65

Ipakrudeckoe 3amaTme NeS. Pemenwe  npakTHKO-
OPHEHTHPOBAHHBIX 3aJaHuil Ha CBOMCTBA HEOPraHMHECKHX
BCIICCTB.

OK 02, TIK 1.2, JIP25, JIP26, JIP32,
MP21, MP24, TIP62, ITPG3, 11P64,
PGS, 1IPG6

JlabopaTopuoe 3amsrue Ne2. Vccnepomanme croiicrs
METAJIIOB ¥ HEMETAJUIOB

Hccnenopanne  (H3HYECKMX M XUMHYECKHX  CBOMCTB
METAIIOB M HEMETaJUIOB. - PeilleHHe  dKCIIePUMEHTATEHEIX
3a/ia4 110 CBOHCTBAM XMMMYECKHMM CROMCTBAM METALIOB H
HEMETAIJIOB, 110 PacllO3HABAHUIO H IIOJYUCHHIO COSIUHEHUH
METAIOB ¥ HEMETALITOB.

OK 02, IIK 1.2, JIP25, JIP26, JIP32,
MP21, MP24, TIP63, I1P64, 1IP6S,
I1P66, I1PO8

Kontpoabnas padora Ne 2. CpolcTBa HEOPraHWIECKUX
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BCIICCTB

Pazmgen 4. Crpoenne u cBoiicTBa OPraHN<IeCKHX BeleCTB

Tema 4.1.
Knaccuduxanms,
CTPOCHUE K
HOMEHKIAaTypa
OPTaHNUIECKIX
BEIIECTR

Teopernueckoe 3amuTHe. IIpenMer opraHMuecKoil XUMIH.
B3auMocBI3b HEOPraHMYECKHX ¥ OPraHM4YecKuX BeInecTs.
XUMIUeCKOoe CTPOCHHE KaK HMOPSJIOK COCHMHEHHS ATOMOB B
MOJIEKYJIE COTNIACHO HX BAJCHTHOCTH. OCHOBHBIE IOJIOKESHUS
TEOPUH XHMHMYECKOIO CTPOCHHS OPraHWYCCKHX COCIMHCHHUM
AM. byrnepoBa. VYraepomHBIH CKeieT OpragMdecKoi
MONEKyNsl. MOJEKYISIPHBIE U CTPYKTYpHBIC (pa3BEepHYTHIE,
COKpAINEHHEIE) XUMHIECKHE GOPMYJIsi. 3aBHCHMOCTE CBOUCTR
BELIECTR OT XMMHYECKOTO CTPOEHUS MOJCKYIL

OK 05, JTIP33, MP21, MP22, MP23,
MP24, TTPG1, TIP62, ITPG3

Teopernueckoe 3amstme. M3oMepuss B opraHMueckoi
XKUMHH.

VisoMmepust v M30Mephl (CTPYKTYpHadA, reoMerpuyeckas (muc-
Tpanc-uzoMepus). KparHocts xumudeckoit ceszn. [lonstue o
dynxumoHansioi rpynme. llpuwHnmner  kmaccuduxammu
Opragudeckux coefmuenuii. MexiyHapoanas HOMEHKIATypa
H OPHHIIMIIEI HOMEHKIATYPEl OPraHHYeCcKHX COSTMHEHUIM.

OK 05, JiP33, MP21, MP22, MP23,
MP24, TIP62, TIP63, 11P64, TTPG5

Hpakrudeckoe 3ansatae Ne6. CocraBneHHE CTPYKTYPHBIX
(hOPMYII OPraHHYECKHX BCIIECTB.

HoMeHknatypa Oprafuveckdx COSINHHEHKH  OTACNBHEIX
KJJaccOB (HACBIMIEHHBIC, HCHACHINCHHEIE M apOMaTHYECKUE
YIJIEBONOPOABL, CIHPThL, (EHONBI, AmBACTUMBL, KETOHBI,
kapOoHopple KkucnoTel M Jip.) CocTaplieHue MONHBIX H
COKPAIHEHHBIX CTPYKTYPHBIX (hOPMYJT OPraHHYECKHX BEINCCTB
OTHENBHBIX  KJIACCOB, MCHONB3ys HX  Ha3BaHHd 110
cucTeMarndeckoll HoMmenkmatype. Pacyerer mpoctedniei
(GOpMyJIBI OPraHUYECKOH MONEKYIIBI, HCXOJS H3 DIEMEHTHOIO
cocTaBna (B %).

OK 04, JIP32, JIP34, MP1, MP2,
MP3, MP5, MP7, MP12, MP13,

HP62; 1IP63, [1P64, ITP65
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Tema 4.2.
CgroiicTsa
OpPraHEYECKHX
cocIuHCHuY

Teopermueckoe sanarue. llpenensHpie yriieRo10poIpL.
I"operne MeTana Kak OflMH M3 OCHOBHBIX HCTOYHHKOR TEILIA B
HpOMBIIUIEHHOCTH M OpiTy.  Cphofictea  mpHpPORHBIX
YTIEBOJIOPOJIOB, HaxXOXKJIEHWE B UPHPOAE H IPHUMEHEHHE
aNKaHoR

OK 05, JIP33, MP21, MP22, MP23,
MP24, 11P62, T1P64, ITP6S

Teoperudeckoe 3ansarTne. HenpenenbHeie 1 apoMaTHUSCKHE
YIIIEBOJIOPOJIBL.

HomiMepu3zanus STHHEHA KaK OCHOBHOE HAUPABICHHE €0
HCIONB30Banus. lopenwde  anerdiaeHa Kak — HMCTOUHUK
BHICOKOTEMIIEPATYPHOTO IJIaMEHW JUIL CBapKH H  PE3KH
METAIIIOB;

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

Teopernueckoe 3aHsATHE. Kucnopojconepxarue
OpPraHH4ecKhe COCHUHEHHS.

CrupTel # npocThic 3¢upEL, PEHOIBI, aNbJETHABI U KETOHEI,
KapOOHOBBIE KHCIOTHY M HX MNpou3BojHble. lIpakrHueckoe
NPUMEHEHHE  OJTUNCHIVIMKONA,  TUHIepuHa,  §eHona,
Ipumenenne Qopmanpaernia, ameranpiersjaa, YKCYCHOH
KHCTOTBL. MbIa Kak CONM BBICIDHX KapOOHOBBIX KHCIIOT.
Moroupe cBolcTBa MELIA;

OK 05, JIP33, MP21, MP22, MP23,
MP24, T1P62, 11P64, T1P65

Teoperndeckoe 3aHaTHE. A3OTCOAEPKAIME OPraHHYECKUE
COEJIIHEHMSL.
AMHUHBI 1 aMUHOKHCIIOTHL, OenKy.

OK 05, JIP33, MP21, MP22, MP23,
MP24, IT1P62, I1P64, 11P6S

Teoperndeckoe  3aHsITHE. CROHCTBZ  OpPraHMUYCCKHX
COCJIMHCHUI,

Knaccnduxauus u - 0COGEHHOCTH - OPraHUYeCKHX - peaKifuii.
Peaxnuonnsie neHTpsl. Pagukansl. [leproHadanbHble HOHSTHL
O THOAX H MEXAHHU3MAaX OPraHHYeCKMX peaknuid.

OK 05, JIP33, MP21, MP22, MP23,
MP24, 11P62, 11P64

Ilpakradeckoe 3amarae Ne7., Pemenne TIeHETHYECKHX
LIEIIOHYEK OPraHHYECKHX BEHIECTB.

OK 04, JIP32, JIP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
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Pemenne nenouex npeppamicHHH Ha TEHETHYCSCKYIO CBA3D
MEHTY KJIACCAMH OPTaHUYECKUX COSTHHCHUN ¢ COCTaBICHACM
Ha3BaHHH OPraHHYyeCKHX COEJWHEHHH MO TPHBHAIBHOH WM
MEXIYHAPOLHOH CHCTeMaTHYecKoW HoMeHknarype. Penrenue
pacuYeTHBIX 33/a4 10 YPABHCHHUSM PCaKIMil C y4acTHEM
OpPraHuMeCKHX BEIIECTB.

I1P62, I1P64, TIPGS

JIaGoparopuoe 3amsirue Ne3. Ilomyuenuwe B3TwieHa w
U3YYEHHE €10 CBOHCTB
Ilonyuenne sTHiIeHa U3 9TaHONA B Ja0OpATOPHE M H3YUCHHE

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

ero QU3HYCCKUX H XHMHYCCKHX CBOKCTB. 2 —_ MP23, MP24, I1P62, 1IP63, [1P64,
Cocrapnenue peakUyil IPHCOSJUHEHHS €W OKHCICHHS Ha I1P65, [iP66, [TPO8

IpHMEpPe ATHIICHA. PeIICHIE PACYETHRIX 3a/1a4 ¢

HCIIONIB30BaHUEM IUTOTHOCTH I'a30B 10 BOJOPOJLY B BO3JYXY.

Konrpoannan padora Ne3. Ctpykrypa u cBolicTBa ) L

OPraHuvICCKX BCIIECTB

Pazzxen 5. Knernu

C€CKHE H TEPMOJHHAMHICCKHC 3AKONOMEPHOCTH HPOTEKAHUA

XHUMHYECKHX peakiuil

Tema 5.1.
Knnernueckue
32KOHOMEPHOCTH
NpOTEKAaHWS
XHMHYECKHX
peaknmii

Teopernveckoe saHaTue. CKOPOCTH XUMUYCCKOH peaxiinu.

Xumpueckue — peaxuuu.  Kimaccuuianms — XEMPYESCKHX
peaknumii:  mo  dazoBoMy coctaBy (TOMOTCHHBIE M
FeTEPOreHHele), IO  HKCIONB3OBAHMIO  Karajd3aropa
(karanuTHYECKHE W HeKaTanuTHyeckue). CKOpOCTh PeaKi(nH,
€€ 33aBHCHMOCTH OT pa3lHMyHBIX (PaKTOpoB: HPHPOIBI
pearnpyIomuX — BEIIECTB, KOHUEGHTPANMH  PEearspyrolnx
BEIIECTB, Temueparyps (upasuno Banrt-I'odupa), rnomamm
peaKiHOHHON TTOBEPXHOCTH, BAIMIHsl Karanuzaropa. Pons
KaTaJu3aToOpOB B IPHPOAE ¥ NMPOMBIIUICHHOM IPOHU3BOACTEE.
Oneprus.  aKTdRAlMM.  AKTUBHPOBAHHBIH  KOMIUICKC.
Karanuszarops! u karanus. Posie xaranusaropos B OpUpPOJE U

OPOMBIILICHHOM IPDOHU3BOJICTBE.

OK 02, JIP23, JIP24, MP6, MP16,
MP17, MP18, 11P62
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Hpaxmaaeckoe sanaTHe Ne§, PacueTsl ¢ HCIONB30BaHHEM
npunimna Je Hlatenne

Mpuunun Jle larense. Brussue pasnuuHerx (GakTopoB Ha
H3MEHEHHUE PaBHOBECHS XUMHYECKHX peakmui. 3akoH
JCHCTBYIOIOMX MAcC M KOHCTAHTA XUMHYECKOI'0 PABHOBECHS.
PacueTsl  paBHOBECHBIX  KOHIEHTDAlMH  pearupyroInux
BEIIECTB U IIPOAYKTOB peakiuil. PacyeTsl Temnosoro 3¢giexra
peakiyy. Haxosxnenue HanpaBiiesHs CMELICHHUSA PaBHOBECHS
XMMHYECKOH peakiiMd U aHanmu3 (akToOpoB, BNUAIOMIHX HA
CMEINEeHHE XHMIYECKOrO PaBHOBECHSL.

OK 04, 11K 1.2, JIP25, JIP26, JIP32,
MP21, MP24, MP31, MP32, MP33,
MP36, MP37, MP55, MP56, 11PG2

Pasnen 6. /lucnepcHrie cHCTEMBI.

Tema 6.1.
HucnepcHrie
CHCTEMBI H
(bakTopsl UX
YCTOMIHUBOCTH

Teoperuueckoe 3auaTHe. PacTBopeHme Kak (PU3HKO-
XHEMHYECKHH ITpoLlece.
Hucnepcuste cucreMsl. Komnoupnele cuctembl. VicTHHHBIE

pactBopel. PacrBOpeHHe Kak (pu3MKo-XHMHUYECKU# Dporecc.
PactBophl. Crocobrl HPHTOTOBJICHHIS pacTBOPOB.
PactBopuMocth. MaccoBas moisi pacTBOPEHHOTO BeHIECTBA.
ITpenensHO HOIYCTHMBIE KOHICHTPAIHH ¥ HX HCIIONE30BaHIE
B OLIEHKE OJKonorudeckoit oOeszonacHoctd. Kiaccuduxanus
JHUCOEPCHBIX CcHCTEM 00 cocraBy. CrTpoeHmMe # (akTOpH
YyCTOHYHMBOCTH  JHUCIEPCHBIX  cucTeM.  PacmozHaBanue
HCTUHHBIX  pacTBOPOB,  KOJUIOMJIHBIX  PacTBOPOB H
rpy0oaHCTIePCHEEX CHCTEM. Ctpoennue MHUIEIIIEL.
Paccenpanue cBeTa IpPH NPOXOXKICHUM CBETOBOIO IIyuKa
gepes OHTHYECKH HeOAHOPOJAHYIO cpely (3dpdexra Tunaans).

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

Tema 6.2.
Hccnenopanme
CBOCTB
JIUCIIEPCHBIX
CHCTEM ISl HX

Jlaboparopnoe 3ansiTie Ned, ITpuroToBnesue pacTtBopon
[TpuroToBnenue pacTBOpPOB 3aaHHOH (MomsipHo#)
KOHIIEHTPaLH (c HPAKTUKO-OPUESHTHPOBAHHBIMH
BOTIPOCAMH), OXIPEACTICHHUE CPENhl BOFHEIX PACTBOPOB.

OK 02, IIK 1.2, JIP25, JIP26, JIP32,
MP21, MP24, TIPG2, TIP64, TIPG6,
I1P67, IIPy8
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HACHTH(HKALHH ]

|

IpodeccnonaibHO-0PHEHTHPOBARHOE COTePKAHME (CoAePKRAHIE TPHKIIATHOTO MOXYJIst)

Pazzen 7. Xumus B ObITY H HPOH3BOACTBEHHOI e TEJILHOCTH 1€J10BEKA

Tema 7.1. IIpaxkruueckoe 3aparde Ne9., CocrapieHue KeHCOB Ha TEMY
Xumua B OpiTy 1 | «Vlcnonb30BaHMe XUMHAYECKUX ITPOIECCOB B XOJNOAHIIBHO -
TIPOM3BOACTBEH- | KOMIIPECCOPHBIX U TEMIOHACOCHBIX MallHHAX»

OK 02, 1IK 1.2, JIP25, JIP26, JIP32,

HOH Keficnt (c YUETOM OyayiieH 1mpodeccHOHaNBHOI 5 5 JIP33, MP21, MP24, MP31, MP32,
eI TENBHOCTH JESTeIbHOCTH) HA aHan3 HHGOPMAITHH 0 TTPOU3IBOACTBEHHOH MP33, MP36, MP37, MP55, MP56,
YENOBEKa ICSTEIbHOCTH UeJIOBEKa, CBsI3aHHOU ¢ nepepaboTkodl H 11P61, 11P6Y
MOJVYCHHEM  BEHIGCTB, a4 TaKKE C  IKOJNOTMYECKOMH
0E30HACHOCTHIO.
Hpaxkrruyeckoe 3ausrme Nell, 3ammra KEHCOB Ha TeMm
((L?CHOHLBOB&HHG XHMHYECKUX HpOHL:CCOB B XOJOIHIBHO Bi | OK 02, IR 1.2, JIP25, JIP26, JIP32,
KOMIIPECCOPHBIX ¥ TEILIOHACOCHBIX MAIITHHAX) 2 2 JIP33, MP21, MP24, MP31, MP32,
. MP33, MP36, MP37, MP55, MP56,
MpencrasneHne pe3yIbTaTOR PelieHUs KeHcoB (BRICTYILAEHUE [1P69
¢ IIpe3eHTallueH )
IIpomeskyroanasi arrectamust (HuddepespoBaHHbLi 3aueT) 1 —
Beero: 69 14
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3. YCIIOBUSA PEAJIMBAIIMH ITPOI'PAMMBI YUEBHOI'O IPEIMETA

3.1. MaTepuajabHO-TEXHHYECKOE O0ecneteHne

Jiss ocBoeHus mnporpammsl ydebuoro npeamera OOI16.12 Xumusa B
OBITOY «KDOMT» umeercs yuebusii kabureT «EcTeCTBEHHEIE HAYKHY.

[Tomernerne KabWHETa OCHAIICHO TUIIOBBIM O0OPYZOBaHKHEM, B TOM HHUCIE
CHeHHaTM3NpOBaHHol  y4eOHOlT  Mebenpo ®W  cpencTBamMu  o0y4eHUs,
HeOOXOAMMBIMH  JUIS  BBINIOJHEHHS TpeOOBaHME K YPOBHIO IIOATOTOBKH
00yUarOLIUXC L.

OcHamenue yueOHoro xabunera:

— IIOCaJIOYHBIE MeCTa [0 KOTHIECTBY 00yUarOIIHXC S,

— pabodee MECTO IIPETOIABATEIS,

—  npodecCHOHATHPHO-OPHEHTHPOBAHHBIC 3aMaHUS.

JAnnaxTudeckue MaTepuansi:

— MeTOANYeCKHe PeKOMEHIAINH TI0 BBINOIHEHUIO IpakTHdeckux paboT mo
yuebHOMY npeamety OOI16.12 Xumus; |

— KOMILEKT 3aaHuil A7 IIpoBeIe s MChMEHHBIX KOHTPONBHEIX paboT;

~ KOMITIEKT 3aJaHuH IUIst IIPOBE XCHHUS MTACHMEHHOI'O
nuddepeHIHPOBAHHOTO 3aUeTa. |

Texumgeckue cpencrsa o0yueHM:

— TIepCOHAlbHBIA  KOMIBIOTEp €  JHMUEGH3HOHHBIM  IPOrPaMMHBIM
obecIeyeHueM; 3

— TIPOEKTOP C IKPAHOM.

3anpl:

bubnrorexa, YMTAIBHEIN 3471 C BBIXOIOM B CETh HHTepHei‘.

3.2. Uadopmannonnoe obecneyeHne peajiu3alliu NPorpaMmbl

s peanuzanuy nporpaMMel B oudbmmoreunoM dorze OBIIOY «KOMT»
UMEIOTCSl IlevaTHble M 3JIeKTPOHHBIe 00pa3zopaTenbHbIe W WHGOOPMAaLMOHHEIE
PECYPCEL AT UCIIONIL30BaHKA B 00pa3oBareIsHOM ITpoLecce,

3.2.1. OcHoBHBIE HCTOYHHKH

1. Xumus: yueOHUK A1 cpegHero mpodecCHoHaILHOTO 66p3303aﬂm / 1O.
A. Jlebemes, I'. H. ®agees, A. M. TNonyGen, B. H. Ilamosan ; mox oOmiei

penmakumeit I'. H. ®dageesa. — 2-e wm3m., mepepab. u gom. — Mocksa:
WsnarenscTro FOpaiir, 2023. — 431 ¢. — (IIpodeccuonanpsroe oGpazopanue). —
ISBN 978-5-9916-7723-3. — Texcr: osnexrponusifi //  OOpazosarenpHas

nnardopma FOpaiir [cajir]. — URL: https://urait.ru/bcode/513073
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2. Andunoresosa, M. B. Xumus: y4eGHEK U IPAKTHKYM s CpeIHETO
npogeccuoHangsHoro obpasosanus / M. B. Audunorenosa, A. B. badxos, B. A.
[TorikoB. — 2-e u3A., ucnp. u jgom. — Mocksa: Mznatenscteo 0paiir, 2023, —
291 ¢. — (IlpodeccuonansHoe obpasoBanue). — ISBN 978-5-534-11719-6. —
Texer: anexTporHsil // Obpaszosarensras mwiardopma IOpaiit [caiir]. — URL:
https://urait.ru/bcode/513807 '

3.2.2, lonosHRTEIBHBIE HCTOUYHHKH

1. Xumusd. 3agaynuk: yueOHOoe nocodue I cpeHero npodeccHoHaIbHOro
obpazosanud / YO. A. JleGezes [u np.] ; nox obmei penaxmueii I'. H. ®aneena. —

Mocxksa: Msmarenscrso IOpaitr, 2023.— 236 c.— (IIpodeccuonansuoe
obpazosanue). — ISBN 978-5-9916-7786-8. — Tekcr: snekrpoHubit  //
O6pazoBarenbHas mwiardgopma IOpaiit [caiiT]. —

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

2. 3adines, O.C. Xumvus. JlaGopaTopubiii mpakTUKyM W COOPHHMK 3a1ad :
yuebHOe 1mocoOme Ui cpefHero  mpodeccHoHaANBRHOTO  06pa3oBaHus /
O. C. 3aiineB. — Mocksa: Msparenscreo  IOpaiir, 2023.— 202c¢.—
(IIpodeccnonaneHoe oOpaszopanue). — ISBN 978-5-9916-8746-1. — Teker:
anexTpoHHBIE  //  ObpasoparensHas  mwiardopma IOpéfIT [cafiT]. —
URL: https://urait.ru/bcode/513541

3.2.3. UaTeprer-pecypcebt
1. EnvHas  xomrexuMu — OHGQPOBEIX — 0Opa3oBaTelbHEIX  PECYPCOB

[Onexrpornsii pecypc] URL: http://school-collection.edu.ru/

2. Poccuiickass snexTpoHHas mkona [OnextpouHbii  pecype] URL:
https://resh.edu.ru/

3. Uuadoypox [Dnexrponnsiit pecype] URL: https://infourok.ru/

4. Pemry EI'D. Xummus [Onektpounbtii pecypc] URL: https:/chem-
ege.sdamgia.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJbBTATOB OCBOEHUS YYEBHOI'O

KonTpons

PacKpBIBAIOTCA  YEPE3

¥ OHCHKA pe3yJbTaToB
ITUCUUILTHHAPHBIE

NPEIMETA

OCBOEHHs y4eOHOTO
pe3yIbTaTHl,

TIpeMera
HalIpaBiIeHHABIE Ha

(popMupoBaHHEe OOMMX M NPOPECCHOHANBHBIX KOMIICTCHLHU IO pasfeiiaMm #u
TeMaM CoJiepKaHus yIeOHOro MaTeprana.

Obmasn /
ppodeccHoHaAIBHAA
KOMITeTeHIHs1

Pazpen / rema

THITLI OHEeHOYHBIX
MePOTPUATHE

OK 02. Hcnons3osars
COBPEMEHHBIE CpeacTBa
IIOUCKaE, afHanmla 73
HHTepHpeTanuy HiIbOopMaluu
U HHPOPMAITHOHHEIE
TEXHONOTHM JUIS BBIMOTHEHMS
3anad npodeccHoHANTBEHON

ACATCHBHOCTH

Pazmen 2, Tema 2.2,

Tecruporasue

YCTHHﬁ olpoc
Ilpencrapienne pe3yibTaToOB
1abopaTopREIX paboT
KontponsHas paGota

Pasyten 3., Tema 3.2,

Tectuporanue

YeTHBH onpoc
[IpescranieEye pe3y/IbTATOR
IIpaKTHYEeCKHX paboT
[IpencrapneHue pe3yibTaTOB
nabopaTopHbIX paboT
KonrtponsHas pabora

Paznen 5., Tema 5.1.

Tectuposanue

YeTHEIR 0npoc
TlpencTaBieHHE pe3yIBETATOB
HPaKTAYECKHX paboT

Pazgen 6, Tema 6.1., Tema 6.2.

Yeraprit onpoc
Ilpencrasnenne pe3yneTaToB
nabopaTopHsIX paboT

Paznen 7, Tema 7.1.

IipencrapneHue pe3yNLTaToB
MPaKTUHECKAX paboT
Keiic zamannsa

OK 04. ddbdexTurao
B3aUMOAEHCTBORATE 174
paGorars B KOJUICKTHBE M
KoMaHae

Paznen 1, Tema 1.1.

Tectuporanue

YerHEI o1poc
IIpencrapnerne pe3yibTaToB
MIPaKTHYEeCKUX paboT

Pazzen 2., Tema 2.1.

Tectupopanue

Yerasrit onpoc
IIpencraBnenue pe3ysibTAToOB
IPaKTHIeCKuX pabor

Pazgen 3., Tema 3.1., Tema
3.2.

Tecrupopanue
VeTHEI onpoc
Ilpencrasnenne pe3ynbTaTOR
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TIPAKTHYECKAX paboT
ITpenctasnenne pe3ynbTaToOB
nabopaTopHEIX paboT
KorTponsras pabora

Pasgen 4., Tema 4.1., Tema
4.2.

Tectuposanue

VerHbi onpoe
IIpencraBienne pe3yibTaToB
mpakTHieckux pabot
IMpencrasnenue pe3ynbTaToB
abOPaTOPHEIX paGoT
Konrtponeras pabora

Pazpen 5., Tema 5.1.

Tecruporanue

Yerusii onpoc
[Ipencrapnenue pe3ynbIaToB
IPaKTUYECKHX paboT

OK  05.
YCTHYIO |

OcyigecTriIsaTh

IINCEMEHHYIO
KOMMYHHKAITHIO Ha
TOCYJapCTBECHHOM A3BIKE
Poccuiickoit  ®enmepanmu ¢
YIETOM ocoberHoCTEH
COIHAJIBHOTO M KYJIBTYPHOIO
KOHTEKCTa,

Pasmen 1, Tema 1.2.

TecTupoBanue
VYeTuhli opoc

Paznen 2., Tema 2.1.

TectupoBanue

YeTHRIH OIIpoc
IpencraBnenne pe3ynbTaTOB
NPAKTHYICCKUX paboT

Pasgen 3., Tema 3.1., Tema
3.2,

‘Tectupopanue

YeTHEIT onpoc
IIpencrarieHue pe3y/bTaToOB
IIPAKTH9ECKUX paboT
Tlpencrapiesne pe3yiabTaToB
naboparopHsix paboT
Kourponsras padota

Pazyen 4., Tema 4.1., Tema
4.2,

TectupoBanue

YeTHBIH onpoc
[IpencrasneHne pe3ynbETaTOB
IPaKTHIECKHX paboT
[Ipencrasnenwe pe3ynpTaToB

nabopaTopseIX pabot
Konrponsras pabora
IK 1.2 IIposomts | Paznen 3., Tema 3.2. Tectupopanie
INarHOCTHKY, OOHApyXHBaTh VeTusiit onpoc
HEHCTIPaBHYIO paboty TIpescTaBIeHHE PE3YIBTATOB
XOJIOAHIBHOTO
HPAKTHYECKUX padboT
o0opyRoBaHHd,  OpPWHEMATEH 1
MepHl IUS1  YCTpAHCHES T pENCTABNEHNE pPEe3yiETaToR

TIPEAYIPEKICHUS OTKAa30B H
apapuit

NaboOpaTOPHEIX padoT
Konrponenas pabota

Paznen 6, Tema 6.2.

Tectupopanue
YceTHbI onpoc
Ilpencrapnesne pes3yibTaToOB
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nabopaTopHEIX paboT

Pazmen 7, Tema 7.1.

Ilpencrapnenre pe3yabTAaTOR
IpaKTHYeCcKuX paboT
Keiic zagaumsg
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