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Pabogas nporpamma paszpabotaHa B coOTBeTCTBUH ¢ DemepanibHBIM IOCYAapPCTBEHHEM
00pa3oBaTeNbHBIM CTaHIAPTOM CPENHEro obImero oOpa3oBaHWs, YTBEPXKIEHHBIM I[IPUKA30M
MununcrepctBa obpasoBarus u Hayku P® ot 17.05.2012 r. Ne413, u DenmepaibHbIM
rOCy/IapCTBEHHBIM 00pa30oBaTeIbHBIM CTAHIAPTOM CPETHEro IMPo(hecCHOHANBLHOI0 00pa3oBaHus
no cnenuansHocTy 38.02.01 DxoHOMEKA B OYXTaITepCKuit ydeT (10 0TPAcIsM), YTBEPKIEHHEIM

npukazoM MuHucrepctBa obpasoBanus u Hayku Poccumiickoit @eneparmmu ot 05.02.2018 r.
Ne 69.

Pazpabotuuk:

[IpeTIo/iaBaTe b BEICIIEH 1]

KBaTM(PUKAIMOHHOMN KaTeropuu g// 89 JL.H. 3aukuna
[

- Pabogas mporpamma paccMoTtpeHa u onobpena Ha 3acemanmu [I(I))K mpemonasareneit
MaTeMaTU4eCKUX M €CTECTBCHHOHAYYHBIX  y4eOHBIX  IPEAMETOB W IUCIUILIMH,
o
npoToxoi No I or« 93y 05 20 27r.

IIpencenarens IT(I)K /01/7 H.B. Huxomnaenko

Paboyas mporpamma paccMoTpeHa ¥ OfoOpeHa Ha 3aceHaHUH METOIMYECKOTO COBETa,

npotoxon Ne AQ or« QY »  wusrQewp 2043 1.

IIpencenarens METOIMYECKOTO

COBETa TEXHUKyMa 7 IT.A. Ctudeena
CornacoBaso: /

3aMeCTUTENh TUPEKTOpa //ﬁ" IT.A. Ctudeena
3aBeyIomuit OTAeIeHUEM : @/;( C.H. Anmmarosa
Crapmmif MeTOUCT / METOIUCT ; A/V;// M.IO. [ITamxoBa

Pabowas mporpamma mepecMoTpeHa, oOCYXIEHa M PEKOMEHIOBaHA K IPUMEHEHHIO B
00pa3oBaTEIbHOM JEeATENFHOCTH Ha OCHOBAaHMM ydeOHOro miasa mo crermanssocta 38.02.01
OKOHOMHMKa M Oyxranarepckuil ydeT (IO OTpacisiM), OJOOPEHHOTO IEAarOTHYECKUM COBETOM

TEXHUKyMa, IPOTOKOJI Ne oT « » 20 r., Ha 3acemanuu II(IDK,
poTokoi Ne OT « » 20 j
IIpencenarens [I(I1)K

(noanucs) (M.0.Damunus)

PaGoyas mporpamma mepecMOTpeHa, OOCYXXI€Ha M PEKOMEHJOBaHAa K IPUMEHEHHMIO B
00pa30oBaTeIbHOM OESTEIFHOCTH Ha OCHOBaHMH ydeOHOro IuiaHa mo cmerumanssHocTH 38.02.01
OKxoHOMHUKa M OyXranrepckuit yder (0 OTpacisiM), OZOOPEHHOro IEeNarorMyYeCKHM COBETOM
TEXHUKyMa, IPOTOKOJI Ne 0T « » 20 r., Ha 3acemanuu I1(IDK,
poTOKOJI Ne OT « » 20 ot

ITpencenarens IT(I)K

(noamnuce) (U.0.Pamunus)
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1. OBIIASA XAPAKTEPUCTHUKA PABOYEN HPO;EFPAMMI)I
YYEBHOI'O NPEJMETA

1.1. Meecro yueGHOro npeamera B CprRi:’Iype OCHOBHOM’
npogeccHOHANLHOM 00pa3oBaTeIbHOMH HPOrPaMMbI

Yuebnelii  mpeaMer — «XHMISDY  SIBJIBIETCS onaaéireﬂLHOﬁ YaCTHIO
001eo0pa3oBaTeNnbHOro HUKIIa OCHOBHON npo@eccmonaﬂﬁﬂoﬁ 00pa3oBaTelbHOH
IIpOrpaMMbl — IIPOIPaMMBI IIOJTOTOBKH CIIELUATHUCTOB cpenﬂero 3BeHa IIO
cneruanbHocTy 38.02.01 OxonoMuKa ¥ OyXranTepcKuil y4eT (no OTpaciIsiM).

1.2. Tlean n nJIaHHpyeMble Pe3yJIbTAThl OCBOSHUS yqeéfﬁﬂoro npeaMera

1.2.1 Ilenu ocBoenusi yueGHOTO npeameTa E:

OcHoBHOM Nenbl0 H3ydeHHs ydeOHOTo Inpeamera <<XHMH;1» SABISICTCSA
GopMupOBaHUE y CTYACHTOB XUMHYECKOH COCTaBIISIOIIEH eCTeCTBeHHOHaquOH
KapTHHBI ~MHpa KaK OCHOBBl TIPMHATHS DPeNICHHMH B OKM3HEHHBIX W
IPOM3BOJICTBEHHBIX CUTYallUsIX, OTBETCTBEHHOIO [TOBEICHNUS B é}pI/IpOI{HOﬁ cpene.




1.2.2 Ilnanupyembie pe3yIbTaThl OCBOCHHUSN YieGHOT0 NpeAMeTa
Ocoboe 38ayenue yaeOHBIN IpeIMeT UMeeT IIPY (HOPMHUPOBAHUY U Pa3BUTUH 00IIHX ¥ MPOdECCHOHaNBHEIX KOMIETEHIHIA,

a TaKk)Ke COOTBETCTBYIOLIMX MM pesynsraraM o0ydenus corsiacao OI'OC COO.

Komnerennun [anupyembie pe3yabTaTHI 00y IeHHs
(OK, IIK) Oomme Jdacuunanpapuasre

OK 02,  Hcoonssosars | JIP23 — roroBHOCTE X Tpymy, ocozHarme [ [IP61 — chopmupoBath NpeACTaBICHMST O XHMMYCCKOM
COBpPEMEHHBIE CPEeCTBA | IEHHOCTH MACTEPCTBA, TPYAOMO0HE; COCTaBILIIONIEH €CTECTBCHHOHAYIHOH KapTHHEI MUPA, POJIH XUMHH
ITOMCKA, aHanm3a u | JIP24 — roTOBHOCTS K AKTUBHOM NEATCIBHOCTH | B HO3HAHWH SBICHHH IPHPOME], B (OPMAPOBAHMAM MBIIUICHMS W
HHTEPIPETAUNH TeXHOJIOTHYICCKOH u COLUANBHON | KYIBTYPHl  JTMYHOCTH, €€ (YHKIMOHAJBHOH  I'PAMOTHOCTH,
urdopManun ¥ | HaIpaBICHHOCTH, CIIOCOOHOCTH HMHUIMUPOBATH, | HEOOXOMUMOM JUTSL PEeleHUs] IPAKTHUSCKUX 38/1a4 M 9KOJOTHYECKU
AH(pOPMAIMOHERIE IUIAHUPOBaTh M CaMOCTOATENBHO BEHUIONHATH | 0OOCHOBaHHOIO OTHOLUGHMS K CBOEMY 3JOPOBBIO H HPHPOAHOI
TEXHOJIOTHH ULl | TAKYIO AesSTebHOCTE; cpene;

BEITIOJTHCHUS 3apad | JIP25 — wmHTepec K pasnmuuHbM  chepam | [IP62 — Bragers cuCTEMON XUMHUYECKMX 3HAHMH, XOoTopas
npodecCHOHaTBHON npodQeCcCHOHANBHON — NEeSTeIBHOCTH, YMEHHE | BKIIOYACT: OCHOBOMONAIAIOMIME MOHATHS (XMMUYECKHH DICMEHT,
JIEATENBHOCTH COBEPINATH OCO3HAHHBIM  BRIOOp  Oyxymiel | aToMm, SAEKIpoHHAs o0O0JOYKa aroma, S-, p-, d-dNEKTPOHHBIE

npodeccHn W PeaNM30BBIBATE  COOCTBEHHEBIC
YKU3HEHHBIE TUIAHb;

JIP26 — roroBHOCTE ¥
obpazopaHuio ¥ CamMoo0Opa3OBAHHUIO
HPOTAXKCHHUE BCEH KU3ZHU;

JIP32 — chopMHUPOBaHHOCTE MHPOBO33PCHHALA,
COOTBETCTBYIOIIEIO  COBPEMCHHOMY  YPOBHIO
Pa3BUTHA HAYKH ¥ OOINECTBEHHOM NPAKTHKH,

CIIOCOOHOCTE K
Ha

B
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOCIO MECTa B
HOJIUKYIBTYPHOM MHpE;

MP6 - pasBuBaTh KpeaTHBHOE MBIIUICHHEC IPH
PEIICHUH XH3HEHHBIX 1polieMm;

MP16 — ocymecTBIATH IleNCHaIpaBleHHbIH
IIOMCK IIEPEHOCa CPENCTB B CrocoboB JeicTRUsA

TRYARTYD, | PENIETRE, T THITRL T XEMAYECKUX ™ PeAKI

opbuTanu aTOMOB, HOH,
3IIEKTPOOTPUIATENBHOCTD, CTEHEHb OKUCIICHIS, XUMHIECKAs CBI3b,
MOJb, MOJIIpPHas Macca, MOJSPHBIA 00beM, YIJIEepOXHBIA CKeNer,
GyHKOMOHANBHAS  [PYyNlla, pajdkall, H30MEpHs, M30MEpEI,
TOMOJNOTHYECKHH psiJl, TOMOJNOTH, YIJICBOAOPOABI, KHCIOPOJ- ¥
a30TCOAEPIKaIIie COCMHEHYsI, OMONIOTHICCKH aKTHBHBIC BEIECTRa
(YTTICBOZBI, SKHMPEL, OCIKH), MOHOMEp, IONMMEp, CTPYKTYpHOES
3BEHO, BBICOKOMOJICKY/ISIDHBIC COCHUHEHHS, KpHCTAIMYecKas

MOACKYIa, BaJICHTHOCTD,

BOCCTaHOBHTENHHBIE, 9K30- ¥ JHAOTEPMHUYECKHE, PEAKIIUH HOHHOTO
obmena), pacrBop,
ANEKTPONUTHYECKAA JTUCCOMHALUS, OKUCINTENb, BOCCTAHOBUTEND,
CKOPOCTh XHMHUHYECKOH peakiuu, XHUMMYECKOE paBHOBECHE),
TCOPHH H 3aKOHBI {TEOPHSI XUMHYECKOTO CTPOCHHUS OPTaHHYSCKAX
AM. DbyTnepoBa, TEopHs  NICKTPONUTHYECKOH

SHEKTPOIIUTSI, HEIJICKTPONIHUTEI,

BEHICCTB




B 1IpodECCHOHANBHYIO CPEIY;

MP17 — yMmeTs HEPEHOCHTH 3HAaHHI B
HO3HAaBAaTEeNbHYI0O ¥ IPAaKTHYEeCKyl0 obnacTu
KHASHCACATCIIHHOCTH;

MPI8 — yMmers HHTErpEpOBaTL 3HABMA M3
pa3HBIX IPEeAMETHBIX o0NacTel;

MP21 -~ »Bnajgers HaBBIKaMH  IIOIyYCHHS

HHGOPMAIMH M3 HMCTOYHMKOB PasHBIX THIIOB,
CaMOCTOSITEIBHO OCYHICCTBIATE TIOWCK, aHallu3,

CHCTEMATH3AnHIO u HHTEPIPETALIHIO
puGopMalMy  pasIMYHEIX BHIOB u  (opM
IpeICTaBIeHNU;

MP24 - HCIIONB30BATh CpeAcTBa
nHQOPMAIMOBHEIX ¥ KOMMYHHEKAIHOHHBIX
TEeXHOJIOTHH B PCIUCHUHM  KOTHUTHBHBIX,
KOMMYHMKaTHBHBIX ¥ OPraHM3allOHHbIX 3344 ¢
cobmoeneM  TpeGoBaBMi  3IPTOHOMUKH,
TEXHUKA 0e30I1aCHOCTH, THTHEHBI,

pecypcocOepexeHus, NPaBOBBIX M HTHYECKHX
HOpM, HOpM HHPOPMAIOHHOH Ge301acHOCTH

Juiccormanud, nepuomuyeckuil 3akon J.M. Menpeneepa, 3aKoH
COXPaHEHHS MAaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH A3BIK

XUMHH, @amonor WYCCKHE CBEJACHUS O CBOUCTBax, COCIaBe,
MOJYUYCHNUN Hu 0e30nacHOM HCIIONB30BAHKH BAKHEHAIIIX
HCOPTaBWYECCKHKX W OPraHvvdeCcKux  BCIICCTB B 6I:ITY H

IPaKTHYECKOM JIEATEIBHOCTH JEIOBEKa,;

[1P63 — yMeTh BBISBIATH XapaKTepHbIC IPH3HAKH H B3aHMOCBI3b
U3YYEHHBIX MOHATHH, IPUMEHSTE COOTBETCTBYIOIHUE ITOHATHA IPH
ONHCAHWH CTPOCHWS U CBOMCTB HEOPraHWYECKUX M OPraHMYeCKHX
BEIIECTB Y UX HPEBPAIICHNUY; BEIABIATH B3AUMOCBA3h XUMMYECKHX
3HAHUH €  UOHSTHSIME M IPEJCTABICHWSIME  JIPYTHX

CCTCCTBCHHOBAYYHEBIX IPCIMCTOR,

[IP64 — yMmeTs HCHOONL3OBATH HAUMCHOBAHHSA XUMMUCCKHIX
COoeMUHEHNH  MEXIYHapoJHOrO  COI03a  TEOpeTHHecKod  u
OpUKNafHON XHMEHM M TPHBHAIGHBIC Ha3BaHHS BAOKHEHINHX

BelllecTB (9TIIICH, aneTwicH, ramuepud, ¢ewon, dopmaibaerun,
YKCYCHas KHUCIIOTa, INWIME, YTapHBIA ra3, YIJIEKHCIBIA ras,
aMMHMaK, ralieHas W3BeCTb, HeralieHas H3BECTh, HUThEBAA COMA U
JPYTUX), COCTaBIATEH (POPMYIHI HEOPraHWYEeCKUX U OPraHMYECKUX
BEHIECTB, YPABHEHUS XMMMUECKUAX peakuuil, OOBICHATE HX CMBICI,
IOATBEPXAaTh XapakTepHble XHMUYECKHE CBOKCTBAa BEIIECTB
COOTBETCTBYIOIIUMHY OKCICPUMEHTAMH K 3allUCAMH  YpaBHCHHH
XUMHYECKUX peaxiuii;

1IPO5 = yMeTh  yCraHaBIHBATL TPUHAIUICKHOCTD H3YYCHHBIX

HEOPraHUYeCKUX H OPraHHYecKUX BEIIECTB K ONPEHEICHHBIM
KJaccaM M IpyHnaM COCIMHEHHH, XapaKTepH30BaTh MX COCTaB M
BOKHEHINIHE CROWCTBA;, ONPEIESHATh BUAB XMMHYECKHX CBsIZeH

(koBaNCHTHAS, WOHHAS, METAUIMYecKas, BOXOPOJHAS), THIIBI




KPUCTAUIHYCCKHX ~ PENIETOK  BEIIECTB;,  KIACCHOHUUMPOBATH
XHMHYECKHE PEAKIIH;

ITP66 — Biazeswe OCHOBHBIMH METOJaMH HaydHOTO TIO3HAHHS
BEIICCTB ¥ XFMHYCCKHX sBNiewyii (HaOmioneHue, H3MepeHHeE,
IKCHEPUMEHT, MOJCIHMPOBAHNE);

[IP67 — chopMUPOBAHHOCTE YMEHUI IIPOBOAMTE PAaCUETHI IO
XpMugeckEM (opMmynaM ¥ YpaBHCHHAM XHMHUECKHX peakunui c
UCIIONB30BAHNEM  (M3MYCCKUX  BEJMYHH, XapaKTEePU3YIOHIHX
BEIIECTBA C KOJNWYECTBEHHOH CTOPOHBL  Maccsl, oObema
(HOpMaNbHBIE  YCNOBHS)  TI'a30B,  KONHMYECTBA  BEIIECTBA;
MCTIONB30BATH CHCTEMHBIC XHMHYCCKHE 3HAHHS VIS IPHHITHS
pemeHui B KOHKPETHDLIX SKH3HCHHBIX CHTYAlMSX, CBI3aHHEBIX C
BEI(ECTBAMHE H MX IPUMEHCHHEM;

[1P68 — chopMEPOBAHHOCT, YMEHHI IIAHMPOBATH W BBHIIOIHSTH
XUMHYECCKHH 3KCTIEPUMERT (IPEBPANICHUS OPraHAueCKIX BEUICCTB
P HAPEBAHMH, TOJYUEHHE ITWICHA M H3YUCHHE €0 CBOJCTB,
Ka4CeCTBEHHBIE pEakmuy¥ Ha anbJeTHJbL, KpaxMal, VKCYCHYIO
KUCJIOTY; ieHaTypaus OelIKOB IPpY HarpeBauuy, IIBETHBIC PeaKIuM
OeJIKOoR; MPOBOIUTE PEAKIUH HOHHOIO 0OMeHa, OIIPEIENSTh CPey
BOJHBEIX pAacTBOPOB, Ka4YeCTBEHHEBIC peakmuy Ha cynsdar-,
KapOOHaT- W XJOPHA-aHWOHBI, Ha KAaTHOH aMMOHHS; pelIaTh
SKCHEPUMEHTANBHBIEC  3ajaud 1o  Temam  "Metaums" H
"Hemeramner") B COOTBETCTBHM ¢  [paBWJIaMHd  TEXHHKHU

6€3011aCHOCTH. TIpH_OOPAIICHUM ¢ BEIMECTBAMI ¥ JAGODATOPHEIM |

o0OpyHOBAHUEM;  IPEIACTABIATE  PE3YNBTATHl  XHMHYECKOTO
SKCHEPUMEHTa B (OpPME 3allMCH YpaBHEHMIl COOTBETCTBYIOIIMX
peaxtiii 1 GOPMYNMPOBATE BEIBOAB! B OCHOBE 3TUX Pe3yNbTaTOB;

T1P69 — cdopMHUPOBAHHOCTh YMEHUS aHAM3HPOBATE XHMHUUYECKYIO




pHdGOpMaIMIO, ITOIYJaeMyiO0 M3 Pa3sHbIX MCTOYHHKOB (CpENCTB
MaccoBoii undopmanmy, cets MHuTepHeT 1 npyrue);

[1P610 — cdopmupoBanHOoCcTs yMeHHH coOImIOJaTh IIpaBHIIa
SKONOTHYECKH IeNnecoo0pa3sHOro MOBEACHAS B OBITY M TPYIOBOH

JeITeNbHOCTH B IENIX COXPAHEHWS CBOEr0 37O0POBBS  H
OKPYXAIONIEH  OPUPOIHOM  CPejibl;  YYHTHIBATH  OHAcHOCTH
BO3JCHCTBHSL Ha JKUBHIC OPTaHM3MBI ONPEACICHHBIX BEUIECTR,
HOHPMAss  CMBICI  IIOKAsareNs  IPEACHbHOW  JOIyCTHMOU
KOHHEHTpaIluH.
OK 04. Oddexruero | JIP32 — chopmupoBaHHOCTS MHpOBO33peHms, | [IP61 ~ cdopmupoBath npeicTaBleHHA: O XHMHUYECKOH
B3aMMOJIeHICTROBATE ¥ | COOTBETCTBYIOLIEIO  COBPEMEHHOMY  YPOBHIO | COCTaBISIONICH €CTECTBEHHOHAYIHON KapTHHbBI MUPA, POITH XUMUU

paorars B KOJUICKTHBE X
KOMaHae

pasBUTHA HayKd ¥ OOIHECTBEHHOH MPaKTHKH,
Ha JTHaore KYTIBTYD,
COCOOCTBYIOMIETO OCO3HAHUIO CBOEIO Mecta B
HONUKYABTYPHOM MUPE;

OCHOBGHHOT'O

JIP34 — oco3naEMe HEHHOCTH  HAay4YHOH
JIESTENBHOCTH,  TOTOBHOCTH  OCYIICCTBISATH
TIPOEKTHYIO H HCCIIEIOBATeNIECKYIO

JIeATENBHOCTD HHANBHAYAILHO H B TPYIIIE;
MP1 - camocrosTensHo (OpPMyIMpOBaTE U
aKTyalIu3HpOBaTh NpoOIeMy, paccMaTpUBaTh ee
BCECTOPOHHE;

MP2 — ycTaHapnMBaTh CYHICCTBEHHBIH IPH3HAK

M. OCHOBAHYSA AISL CPABHEHA, KIACCHOUKAIAY

¥ 0000IIeHN s,

MP3 — onpemenars Uead  ACSTCIBHOCTH,
3a/1aBaTh  [apaMeTphl ¥ KPHTEPHH  HX
,I[OCTH)KEHHH;

B HO3HAHUM SBJICHUM TPUPOABL, B GOPMHUPOBAHKH MBINUICHAS M

KyJbTYyphl JIMYHOCTH, €€ (QYHKIUOHAIBPHOH IpaMOTHOCTH,
HEOOXO0UMOH JUIS pereHHs] IIPaKTHYeCKUX 3a/ad ¥ SKOIOTHYECKH
00OCHOBAHHOIO OTHOWIEHHS K CBOEMY 3IOPOBBIO M IPHPOAHOMU
cpere;

P62 —

BEKJIIOYACT. OCHOBOIOJAraronmiye IMOHATHA (XHMH‘IGCKI/If;I SJCMCHT,

BIAJETh CHCTEMOH XHMMYCCKUX 3HaHumb, KoTopas
aToM, 9JEKTpOoHHas o0OoNOYKa aroma, S-, p-, d-AIEKTPOHHbIE
opbuTanu aTOMOB, MOH, MOJIEKYTIa, BaJICHTHOCTE,
NEKTPOOTPUIATENIEHOCTD, CTEIICHb OKUCIICHHS, XUMHYECKast CBSI3b,
MOIIb, MOJIIpHAS Macca, MOJSPHBIA 00beM, YITIEpORHBIH CKeEJeT,

(QYHKOHOHANbHAS —IPyNHa, paiukal, H30MEepUs, H30MEpHI,

TOMOJIOTHYECKIHA . PAK, . TOMOIIOTH, . YIJIEBOAOPOMBL,  KHCIOPOAz, M| oo

a30TCOAEPIKALINE COETHHEHHS, OMONOTHYECKH aKTHBHBIC BEIIECTRA
(yrieBozel, JKUpPHL, OCNK®), MOHOMEp, LONHUMEp, CTPYKTYpPHOE
BHICOKOMOJICKYSIDHBIC ~ COCMHCHHMS, KPUCTAIUINYECKas
THIIBL peakiuii  (OKHCIMTEIBHO-

3BEHO,

PEHICTKA, XHMHYECCKHX




MP5 — BHOCHUTH KOPPEKTHBB B JHCATEIBHOCTD,
OHEeHHBaTb COOTBETCTBHE pPE3YNHTATOB IEIAM,
OIIEHHBATH PUCKH MOCHEICTBRH IeITeNBHOCTH;
MP7 —  BIaneTs HaBBLIKaMH yueOHO-
HCCHEN0OBATENLCKOH )54 IPOEKTHON
JEATEeIBHOCTH, HaBBIKAMHU pa3peteHus
npobneM;

MP12 — BRBIAT, HPUIHHHO-CIEICTBCHHBIC
CBA3M M aKTyalu3WpoBaTh 3akady, BBIIBUIaTh
THIIOTE3y €€ pEIICHHsA, HaXOHUTh apryMeHTHI
JUIS  KOKa3aTeNbCTBA CBOMX  YIBEPXKACHMH,
3a{aBaTh NapPaMeTpsl B KPUTEPHH PEHICHHS;
MP13 — aHanu3upoBaTh NOAYYCHHBIE B XOJIE
pelieHus 3aJayd  pe3ylsTaThl, KPHIHYESCKU
OLERHBATE UX JIOCTOBEPHOCTD, IIPOTHO3HPOBATE
M3MEHEHHE B HOBBIX YCIIOBUSIX;

MP3] -~ poHmMare M HCHOIB3OBAThH
IIpeHMyIecTRa KOMaBIHONH W WHIHBHAYAIEHOM
paboTsr;

MP32 - BpIOMparh TEMAaTHKY ¥  METOJIBI

COBMECTHBIX JCHCTBHH ¢ yuyeToM OOIHX

HUHTEPECOB, H BO3MOXHOCTEH K&KJOTO WICHA

JAMMHAK, TaeHas N3BCCTh, HC

BOCCTaHOBUTENBHBIE, 9K30- U SHAOTEPMUUECKHE, PEaKI ¥ MOHHOTO
obmena), pacTBop, HEDTIEKTPONHTBI,
NIEKTPONMTHYECCKAs THCCOMMAHS, OKUCINTENh, BOCCTAHOBHUTEI®,
CKOPOCTb XMMHYCCKOM peaxImy, XUMUYECKOe paBHOBECHE),
TEOPHHU H 3aKOHBI (TEOPUS XAMHUYECKOTO CTPOCHUS OPraHHIEeCKHX
Bemecte  AM.  DbByrnepoa, Teopus  3MeKTPONHTHYECKON
Jucconyanuy, nepuoanveckuit 3akon JLUM. Menneneera, 3akoH
COXPaHEHHS MACCHl), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHH S3BIK

INEKTPOIUTHL,

XAMHH, (QaKTOIOTHICCKHE CBEJCHHMS O CBOHCTBAX, COCTaBe,
HOJAyYeHHUH H  O€30UaCHOM  WCHONB30BAHHH  BaXHEHIIHX
HEOPTaHMUECKHX W  OPraHHYCCKUX BEMIECTB B OBITY H

TPAKTHYECKOH AesTeNpHOCTH YeTIOBEKa,;

ITPG3 — yMeTh BBISBIATH XAPaKTEPHLIC NPU3HAKM ¥ B3AUMOCBSI3b
H3YYECHHBIX HOHSTHH, IPAMEHATH COOTBEICTBYIOINME NOHSITHS IPH
OIIHICAaHUH CTPOCHHS ¥ CBOMCTB HEOPraHWHECKAX M OPraHidecKux
BEIHECTB M HX MPEBPALICHAN; BEIIBIATE B3AHMOCBI3b XUMHYECKUX

3HaHWE ¢ NOHATHAMHM M IIPEACTABICHHAMH  JPYrux
€CTECTBEHHOHAYYHBIX IIPE/IMETOB;

[1P64 —~ yMeTh WCHONB30BATH HAMMEHOBAHMSl XUMHYECKUX
COCNHHECHUI  MEXIYHapoOMHOTO  COI03a  TCOPETHUECKOH 1§

IPUKNaJHOH XHMHM M TPHUBHAJIBHLICE HA3BaHHUA BaKHEHIINX
BEIIECTB (PTHJICH, AlCTHICH, TIHUCPHH, (eHoN, GopMaThIeru,
YKCYCHAas KHCJIOTa, IVIAIMH, YrapHBIA ra3, YIJIEKHCHBIH Tas,

KOJUICKTHBA,
MP33  —  npunmuMarh neid  COBMECTHOH
ILGS{TGJILHOCTH, OpI“aHI/IBOBBIBaTL H

KOOPIUHAPOBATE ACHCTBHS HO €€ JOCTHIKCHHIO:
COCTaBIIATH IJIaH JAeHCTBUiL, pacipeseniTb poiy
C Yy4YeTOM MHEHMII YYacTHUKOB OOCYXIarh

IPYTHX), COCTABIATE (DOPMYIbI HEOPIaHMYECKAX U OPraHHYecKuX
BEIIECTB, YPABHEHMS XMMUUECKHX peakiyif, OObSCHITh WX CMBICI;
TIOJTBEPKAATh XapaKTepHble XHMIYECKHE CBOMCTBA BEUICCTB
COOTBETCTBYIOINMMH SKCIEPUMEHTAMH ¥ 3alHCSIMH{ YPaBHEHHH

9

BEBAA.CONA M |




pe3yaBTaThl COBMECTHOH paboThL;

MP36 — KOOp/WHUPOBATE M BBITONHATE paboTy
B YCIOBHSIX PpEAIbHOTO, BUPTYANLHOIO W
KOMOHMHUPOBAHHOTO B3aMMONCHCTBUSA;

MP37 - OCYIIECTBIISATE TIO3UTHBHOE
CTpaTerMyecKoe IIOBEJICHME B  Pa3fIHYHBIX
CUTyallMsX,  IIpOSIBJIATH  TBOPYECTBO W

BoOOpaxeHue, OBITH MHANHATHBHBIM

MP55 — npuHHEMAare MOTHBBI ¥ a?ryMeHTLI
APYIUX IJmojefdl TpH apamm3e pPe3yabTaToB
NeSTeNbHOCTH;

MP56 — npu3HaBars CBOE IIPABO U IIPaBO JIPYIHX
moneld Ha omubKH

XUMHYECKUX PEaKIil;

[TP65 — ymers ycTaHABIMBATH HPHUHAUICKHOCTh H3YUIEHHBIX
HEOPraHUYECKHX M OPraHMYeCKMX BEIIECTB K OHPEICICHHBIM
Kjaccam M IpynmaM COeHMHEHMH, XapakTepu3oBaTh X COCTaB ¥
BaXHEHIINE CBOMCTBA; ONPEACHSATL BHJIBI XHMHUUYECKHX CBSI3CH
(xoBaNeHTHAL, BOJIOPOAHAL), THIBI
KPHUCTAUTHYCCKIX KIacCU(UIUPOBATE

HOHHAs, MeTainJyecKas,
PEHICTOK
XAMUYECKHE PEaKiliy;

[TP66 - pnajeHyue OCHOBHBIMH METONAMM HAYYHOIO IO3HAHHS

BENIECTB;

BEINECTB M XWMHYCCKHX #ABNeHuil (Habmiojenue, W3MEpCHHE,
3KCHEPHMEHT, MOJEIHPOBAHHEE);

1IP67 —~ cdopMmpOBaHHOCTS, YMEHWM NPOBOIWTL PACUeTHl IO
XUMUYCCKUM (DOpMyTaM M YpaBHCHHAM XUMHYIECKUX PEakiui

HCHOIB30BAHHCM Q)HSH'-ICCKHX BCHUYME, XapaKTEpUIVIOUINX
BEHIECTBAa C  KOJHMYSCTBEHHOH CTOPOHEIL: MacCehl, o0nema
(HOpMaJIBHBIe YCJIOBI'I}I) rasos, KOIHYCCTBA BCIUECTRBA,

HCTIOJNB30BaTh CUCTEMHBIE XHMHUYECKME 3HAHHS JUIl NPHHATUS
pelmeHud B KOHKPETHBIX JXM3HEHHBIX CHTYalWsiX, CBS3aHHBIX C
BEINECTBAMM U HX IPUMEHEHUCM;

I1P68 — chopMHPOBaHHOCTE YMEHHH INIAHHPOBATH M BHIIOJIHATH
XMMHYECKHH 3KCIEPUMEHT (TIPeBpaIleHis OpraHAYecKuX BeIIeCTB
IpU HarpeBaHuu, HOJIyYCHHE 3THIICHA M M3YYCHHE €ro CBOUCTB,

Ka9e€CTBCHHBIC peaKIMX Ha albACrHAbl, KpaxMall, YKCYCHYIO

| KHCIOTY; IeHaTypallis 6e/KOB NIPH HAIPEBAHAY, BETHBIC POAKIHH. |

0eJIKOB; IPOBOJMUTE PEaKIH HOHHOI'O 00OMEHa, ONPEREISTh CPELy
BOJHBIX pPAacTBOPOB, KAYECTBEHHBIC peakiuyd Ha cyibsdar-,
KapOOHAT- ¥ XJIOPH/A-AaHWOHBI, HAa KATHOH aMMOHHS; pellarh

9KCHCPHMEHTANbHbIC  3aJaud 1o TemMaMm  "Meramns!” u
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"Hemertannel") B COOTBETCTBHH  C
OesomacHOCTH TpH OGPAlEHWH C BEMIECTBAMH M Iab0paTOpPHBEIM
obopyoBamieM;  IPE/CTABIATE  Pe3yNbTaThl
9KCIepUMeHTa B (OpMe 3aIMMCH YPaBHEHHH COOTBETCTBYIOIHMX
peaxiuii ¥ GOpMYyIPOBATH BEIBOBI HA OCHOBE 3THX PE3YJIHTATOB;
[1P69 — chopMUPOBAHHOCTL YMCHUS aHATH3NPOBATH XUMHIECKYIO
HHOQOPMANHIO, NOMyYacMyH) M3 Da3HBIX HCTOYHHMKOB (CpEACTB
MaccoBOi HHGOpMaUWH, ceTh MHTEpBeT B APYyTHE);

[TP610 —~ chopMHPOBAHHOCTE yMeHHH COOMIOAATH IIPaBHUIIA
9KONOTMYECKH IeNecoo0pasHoro moBeleHus B OBITY M TpyAoBOi

IIpasrjiaMu TCXHUKH

XHEMHYCCKOTO

NEeSTeNBbHOCTH B HEMIX COXPaHEHHS CBOETO 3/0POBbS  H
OKpYXXaloIleH  IpHPOJHOH  CpeApl;  YUYHTBIBATH  OIIACHOCTH
BO3NCHCTBHA Ha JKUBBIC OPraHU3MBI OIPEIHCHCHHBIX BEIHECTB,
HOHMMAs.  CMBICH  JIOKasatens  IPeAcnbHOM  JMOmyCTHMOMR
KOHIICHTPAIIHH.
OK  05.  Ocywmectsiite | JIP33 — coBepmencrsoBanue s3pikoBod u | IIP61 -~  cdopmupoBars npejcraBienus: O XMMHYECKOH
YCTHYIO M IHCHMEHHYIO | YMTATENILCKOH  KyJABTYPBI  KaK  CPEACTBA | COCTaBISIOIICH €CTCCTBCHHOBAYYHOW KapTHHEBI MHpPa, POJIH XHMHU
KOMMYHHUKAIHIO Ha | B3aUMOJACHCTRHA MEXJIy JIOALMM ¥ IIO3HAHHA | B IHO3HAHMHU SIBICHHH TPUpPOJbI, B (OPMHUPOBAHUU MBUIUICHUS U
TOCYAAPCTBEHHOM S3BIKE | MMPa; KyIbTYPHl  JUYHOCTH, €€ (YHKIMOHaNBbHOH IPaMOTHOCTH,
Poccntickoit ®epepanun ¢ | MP21 -~  Bhagers HaBeIKaMB — DOJYYEHHUS | HEOOXOAMMOH JUIA pelieHUs NPakTHYECKHX 3afad U SKOJIOTHIECKU
YUETOM ocobenHocTeH | HHQOPMaIME H3 HCTOYHMKOB PAa3HBIX THIOB, | 0OOCHOBAHHOTO OTHOINCHHS K CBOEMY 3/I0POBBIO M IIPHPOIHOM

COHAIBLHOIO ¥ KYIIBTYPHOTO

KOHTCKCTa

CaAMOCTOATCIIBPHO OCYINCCTRIIATL ITOUCK, aHalHs3,
CHCTEMATH3AITHIO " HHTCPIPETAHNIO

+ pHOpManEy . Pa3THYHbIX . BHIOB. K. OopM.

IIpECTaBICHUS;
MP22 — cozzasare TEKCTEI
dopmarax ¢ yueToM HazHayeHus MHGOpMAaLuy i
LIEEBOM  ayXuTOPHUHM, BBIOUpPAs ONTHMAIBHYIO

B PpPA3IH4YHBIX

cpene;

P62 — Bmagers CcHCTEMOM XHMHMYECKHX 3HaH®M, KOTOpas

aToM, DBIEKTpOHHas o0007OYKa aroma, S-, p-, J-3NEKTPOHHBIC
opbuTanu aTOMOB, HOH, MOJIEKYTa, BaJICHTHOCTE,
ANEKTPOOTPUIIATENEHOCTE, CTENEHb OKUCHEHHS, XUMHUYECKast CBA3b,
MOJIb, MOJSIPHASI Macca, MOJIAPHBIN 00BeM, YITIepOJHBIA CKener,
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(hopMy HpEeNCTaBICHHS ¥ BH3YAIU3aI1y;

MP23 - OLICHHUBATH JIOCTOBEPHOCTB,
JACTUTHMHOCTh MH(POPMALIMY, €€ COOTBETCTBUE
IIPABOBBIM U MOPATHHO-3TUYECKHM HOPMaM;

MP24 - UCTIOJNIB30BATE cpencrTaa
HHQOPMALMOHEBIX W KOMMYHHKAIMOHHBIX
TEXHOJNOTHMM B  PEHICHMM  KOTHUTHBHBIX,

KOMMYHMKATHBHBIX U OpTaHH3alMOBHBIX 33184 C
TpeOOBaHME  IPrOHOMMKH,
6e30MacHOCTH, THIHECHB],
pecypcocOepexenrs, NPaBOBBIX M 3THIECKHX
HOPM, HOPM HHGOPMaMOHEOH 6e301acCHOCTH

coDIIoAeHAEM
TEXHUKH

GyBKUMOBANbHAsS  IPYING, pajKal, H30MEpHs,
TOMOJIOTMYECKMH Psifi, TOMOJIOTH, YITIEBOAOPOJB!, KHUCIOPOJI- U
a30TCOJIEPIKAHINE COSAUHEHUsI, OMOTOTHIECKH aKTUBHEIE BEHICCTBA
(yrneBonpl, KUpHl, O€NKH), MOHOMEp, NOJUMEp, CTPYKTYpHOE
BBICOKOMOJNEKYJIAPHBIE COCAMHEHUS, KPHCTAIUIHMYECKAst
PEIIeTKa,  THIBI  XAMHYCCKHX  peakmuid  (OKHCIMTEIBHO-
BOCCTaHOBHTENBHBIE, 9K30- ¥ DHAOTEPMUYECKHUE, PEAKIUH HOHHOTO
obmeHa), pacTBop, SJIEKTPONKTEL, HESNEKTPOIUTE,
ITEKTPONHTHYECKAS AUCCOLMAIYS, OKUCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XHUMHYECKOH peakuuy, XHMHYECKOE pPaBHOBECHE),
TEOPHH ¥ 3aKOHHBI (TEOPUS XUMHYECKOTO CTPOSHUS OPTaHHYECKUX
Bemects  AM. DByrnepora, Teopus  2IEKTPOIHMTHYECKOH
muccoumanuy, nepronmueckuii 3axon LU, Menneneera, 3axkon
COXPaHEHUS MacCHl), 3aKOHOMEPHOCTH, CHMBOJHYECKMH S3bIK

H30MCPHL,

3BCHO,

XUMMIHT, (baKTOHOTqu(ZKHC CBEACHHUA O CBOﬁCTBaX, COCTaBe,
HONY4YCHUM 51 Ge3zonacHoM HCIIONB30BAHHHA BaKHEHIITHX
HCOPraupmHeCKyX W Oprapmyd4deCKux  BEHIECTB B 6BITy u

IPAKTUIECKON HesTeNHbHOCTH YEIOBEKa,

[TP63 — yMmeTb BBRIABISATH XapaKTEPHEIE HPU3HAKH U B3aUMOCBA3b
U3YYCHHBIX DOHATHH, IPUMEHATL COOTBETCTBYIONINE OHATHS IPH
OITUCAHMH CTPOCHMSA U CBOMCTB HEOPraHMYECKHX M OPraHHYECKHX
BEHIECTB ¥ UX NPEBpAINCHUH; BBIABISITL B3AUMOCBS3h XUMHYECKHX

3HAHUH C HOHATHAME 51 IPCACTaBICHIAMA Apyrux

4 CCTCCTBCHHOHGYIHLIX HPCAMETOB,.... oo

I1P64 — yMers HCHIONB30BATh HANMCHOBAHMS XMMHYECKHX
COCMHEHUN  MEXIYHApOJHOIO  COK3a  TEOPETUYECKOH #
NPUKNAIHON XUMUH M TPUBHAIBHBIC Ha3BaHUS BaKHEHIIMX
BeUIeCcTB (ITMIICH, AlCTHIICH, IuMUepuH, (QeHon, dopmanbieru,
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YKCyCHas KUCIIOTa, IJIMUIMH, YTapHbI Ta3, YITEKUCHBIH ras,
aMMHaK, ranleHas M3BECTh, HETarienas W3BECTh, MUThEBas Cofa K
JPYTUX), COCTABIATE POPMYIBI HEOPTAHMYECKHX ¥ OPraHudecKuX
BENIECTB, YPABHCHUSI XAMAYCCKUX PEaKIi, OOBSICHITh HX CMBICT;
NONTBEPX/IATh XapaKTEPHBIE XHMHYECKHe CBOHCTBA BEINECTB
COOTBETCTBYIOLIMMK OKCIICPHMEHTAMH ¥ 3alHCIMH YpaBHEHUH
XHMHYECKUX PEaKIUH;

ITP65 — yMerp YCTaHABIHBATH MPUHAIEKHOCTh H3YUYEHHBIX
HEOPIaHWYEeCKUX M OPraHHYeCKHX BEIIECTE K ONPCICHCHHBIM
KJlaccaM M IpyIiaM COeAHHEHHH, XapaKTepu3oBaTh MX COCTaB H
BaXHEHINME CBOMCTBA;, OHPENEIATH BHABI XVMUYCCKHX CBs3ed
(KOBaJIEHTHAS, WOBHAA, METAUIMYECKAs, BOJOPOAHAS), THIIBI
KPHCTRIMYECKUX ~ PEHIETOK  BEINEeCTB;  Kiuaccu(UITHPOBATH
XAMHIYECKUE PEaKI{ui;

I1P66 — BnaneHue OCHOBHBIMHM METOJAMH HAYYHOIO IO3HAHHS
BEICCTB W XMMMUYECKHX SBIeHWH (HalioleHue, H3MEpCHHE,
IKCIIEPUMEHT, MOJCTMPOBANNE);

[1P67 — chopMupOBaHHOCTE YMEHHH NPOBOJAWTL pAaCUYETH IO
XAMAYIECKHM (OpMYyJIaM M YPABHEHHAM XHMHYCCKMX DPEakIu|i
WCHONb30BaHAeM  (H3MHMECKHX  BEMYHH, XapaKTePU3YIOUHX
BEIECTBAa C KONMYECTBEHHOH CTOpPOHBI: Macchl, o0nema
(HopmarnbHBIE  YCNIOBHMS) — ra30B,  KOJIMYECTBA  BEIIECTBA;
HCIIOJIL30BAaTh CHCTEMHBIC XHMUYECKHE 3HAHUA JUIS IPHHATHS

s pemeﬁm”/i - B.. KOHKPECTHBIX. XUSHCHHBIX..CHIYALHAX, . CBAZAHHBIX...C..|.

BELIECTBAMY ¥ UX HPUMEHEHHEM;
IP68 — copMupoBaHHOCTE YMEHHH HIAHMPOBATH M BBIIOIHITH
XUMHYECKHH 3KCIIepuMeHT (TIPEBPAllCHUS OPTaHMIECKHX BEINCCTB
IIpY HarpeBaHuy, MOIYYCHHE DTHUJICHA M U3YUCHHE €ro CBOMCTB,
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Ka4eCTBEHHBIC peakuyy Ha QIbACTHJB], Kpaxmall, YKCYCHYIO
KHCIIOTY; JeHaTypalys OeNKoB IpH HarPEBaHUH, IBETHBIC Peakiiuy
0EeNIKOB; POBOAUTL PEAKIMM MOHHOTO OOMEHA, OTPENENITE Cpeiy
BOJAHBIX PAacTBOPOB, KayecTBEHHBIC peaknud Ha cynbdar-,
xap0boBaT- ¥ XJIOPUA-aHWOHbL, Ha KAaTHOH aMMOHMS; pemarhb
SKCHIEepUMEHTANbERIE  3a7aud [0  rTeMam  "Merawmsl" U
"Hemeramnsi") B COOTBEICTBME ¢  IIPABUNAMH
6e3011aCHOCTH TIpK OOpAICHAM ¢ BEIIECTBAMH M JIabOpaTOpHEIM
000pyIOBaHHEM;  [PEIACTABIATH  PE3YABTAThHl  XUMHYECKOTO
SKCICPUMEHTa B (OpME 3alHCH YPaBHEHHH COOTBETCTBYIOMIHMX
peaxmuit ¥ GOPMYNHPOBATH BHIBOIHI Ha OCHOBE ITHX PE3YNLTATOR;
IIP69 — chopMHPOBAHHOCTL YMEHHS aHAIU3MPOBATE XUMHUCSCKYIO
HHOOPMAINIO, HOJIYYaeMylo H3 pa3HBIX HCTOYHHKOB (CPEICTB
MaccoBoit HHQOpManuH, cets Mureprer n apyrue);

[1P610 — chopMupoBagHOCTE yMeHHH coOmonaTs IpaBmia
IKOJIOTHUYECKH IeNiecoo0pasHoro MoBeAcHus B OBITY M TPYAOBOH

TCXHHUKH

BHYTPCHHEIO KOHTPONA.

JIP34

OCO3HAHHC IECHHOCTHA

HAYYHOH

JEATENBHOCTH B ILEIIX COXpPaHEHHA CBOEr0  3JOpPOBBS X
OKpy)Xarome#  NpHPOJIHOM  CpeApl;  YYUTHIBATH  OMACHOCTH
BO3/ICHCTBHS Ha JKMBEIC OPraHU3MBl OHPEJCTCHHBIX BEIIECTB,
IIOHMMas  CMBICI  HOKasaTens  HpedcibHOM  HONYCTHMOH
KOHIICHTPAIHH.
IIK 2.7. Bemmonugrs | JIP32 — cdopmuporanHOCTE MupoBozspenms, | [IP62 —~ BnageTh cucTeMOM XHMUYECKMX 3HAHUH, Kotopas
KOHTPOJBHBIEC IPOUEAYPHI M | COOTBETCTBYIOIIEIO  COBPEMEHHOMY  YPOBHIO | BKIIFOUAET: OCHOBONOJAraiOUiye IMOHSITHS (XMMHMUCCKUN 3JJIEMCHT,
HX HOKYMEHTUDOBAHHE, | PA3BUTHS HayKH. M. OONICCTBEHHOMN. JIPAKTHKH, | ATOM, . 3lIEKTPOHHAL . 000T0UKE .. aTOMA, .. S=y-.. Pry-. A=BICKTPOHHBIC | o
FTOTOBHTHE M  OQOPMIATE | OCHOBAHHOTO Ha JIAAIOTE KYJIBTYp, | opOrTans aTOMOB, HOH, MOJIEKYIa, BaJICHTHOCTD,
3aBepINAIONIVE  MaTepHaNHl | CHOCOOCTRBYIOMIETO OCO3HAHHMIO CBOCIO MECTa B | ANEKTPOOTPHIATENILHOCTD, CTENEHD OKHCIICHUS, XUMUYECKAT CBI3b,
110 pe3yiabTaTam | IONHKYIbTYPHOM MHpE; MOJIb, MOJNSApPHAs Macca, MOJSIPHBIA 0OBeM, YITICpOAHBIM CKenerT,

GyHKNMOHAIBHAS  FpYNIA, pajuKal, H30MEpusa, HU30MepHL,
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[EeJTeNbHOCTH,  TI'OTOBHOCTH  OCYIIECTBILATH
HPOCKTHYIO o4 MCCIICIOBATEIHCKYIO
JIESTENLHOCTE WHIUBUAYAIILHO U B IPYIIIE;

MP1 — camocTosTeNnbHO (QOPMYINPOBATE H
aKTYaTH3HpOBaTh IPoONIeMy, pacCMaTpHBaTh ee
BCECTOPOHHE;

MP2 — ycraHaBnmBaTh CYIUCCTBEHHDLIA MPU3HAK
WM OCHOBAHMS JJIsl CPAaBHEHHS, KJIAaCCH(PUKAIIHH
u 06001enns;

MP3 -  ompenensats Nenu AeSTCABHOCTH,
3a7aBaTh  IApaMerpel M KPHTEpPHM  HX
HOCTHKEHMS,

MPS — BHOCHTH KOPpEKTHBBEI B HCSTCNBHOCTD,
OLIEHUBATh COOTBETCTBHE PE3YJLTATOB LENHIM,
OILIEHUBATh PUCKK NOCHEACTBUHN NEATENLHOCTH;

MP7 -~  spnapers  HaBEIKaMu  yueOHO-
HCCIICI0BATEIHCKON u
JIESTeNEHOCTH, HABBIKAMHA
npodnem;

MPI12 - BrIIBIATH
CBSA3M ¥ aKTyaIM3UpOBaTh 3a/avyy, BBIJIBUTATH
THIOTE3y €€ pEIleHHs, HaXOMHTh apPryMEHTEI
JUIL  [OKazarTenbCTBa CBOUX  YIBEPMJICHEI,

HNPOEKTHOU
paspeleHus

HIPHYHHHO-CIICACTBCHHEIC

_38/I3BATE APAMETPEL ¥ KPHUTEPHH. PEIICHHEL, .. ...

FOMOJIOTHYECKHM P, TOMOJOIH, YITICBOAOPOABL, KHCIOPOA- M
A30TCOACPKAIINAEC COSMHECHUS, OMONOraYeCKH aKTHRHBIC BEIECTBA
(yrieBonsl, >Kuphl, O€IKW), MOHOMED, IOIMMED, CTPYKTYPHOE
3BEHO, BHICOKOMONEKYISPHBIE COCMWHCHUS, KPHCTAUINYECKast
pemerka, TMOBI  XHMHYECKHX  peakmuil  (OKHMCIMTENBHO-
BOCCTAHOBHTEABHEIE, 9K30- U YHJIOTCPMHUYECCKHE, PEAKIIH HOHHOTO
oOMeHa), PacTBop, BIIEKTPONATEL, HENEKTPONNTEL,
INEKTPONUTHYCCKAS AUCCONMAIIHS, OKHCIUTENh, BOCCTAHOBUTEID,
CKOPOCTh XHMHYCCKOH peakmuh, XAMHYECKOe paBHOBECHE),
TEOPHH W 3aKOHBI (TEOPUSI XUMUYECKOTO CTPOSHHS OPraHUYECKHX
BemiectB  A.M.  bByrmiepora, Teopuss — 3NEKTPOIHTHYECKOH
auccoruanuy, nepuomumgeckuit zaxon J[M. Menneneena, 3axoH
COXPAHCHHSA MAacchl), 3aKOHOMECPHOCTH, CHMBOJHYCCKHH S3BIK

xuMny, (GaxKTONOTHYECKHE CBENSHHS O CBOMcTBax, cocrase,
nonyyennu U OC30MACHOM  WCIONB3OBAHMKM  BAKHEHIIAX
HCOPIaHUYECKHX U OpPraHWyeCKWX BELICCTB B OBITY W

IPaKTHYECKOHN HeATENEHOCTH YEIOBEKA;

IIP63 — ymeTh BBIABIATH XapakKICPHBIC IPU3HAKH W B3aHMOCBS3b
H3YYEHHBIX IOHATHH, IPUMEHATH COOTBETCTBYIONIHE TOHSTUS IIPH
OIKCAaHUH CTPOSHMA M CBOHCTB HCOPraHMYECKHX ¥ OPraHHUYECKHX
BEINECTB ¥ MX NPEesPalleHyii; BLIIBIATE B3AUMOCBA3b XUMHUYECKHAX
OpEeICTaBICHUSIME  APYIUux

3HaHnH C HOHATHAMY H

MP13 — amanmu3upoBaTh IONYYCHHBIC B XOJE
PELIEHUS 3a7au¥ pe3ynbTaThl, KPUTHYECKH
OLICHHMBATh UX JAOCTOBEPHOCTH, IIPOTHO3UPOBATH
HM3MEHCHHE B HOBBIX YCIOBHSX;

€CTECTRCHHOHAYYHBIX [IPE/IMETOB;
1IP64. .. ~. .. .yMeTb. . HCHOIH30RATE. .. HAMMEHOBAHUA. ... XKUMHYCCKUX .| o
COEIUHEHMH  MEXAYHApOXHOTO  C€OI03a  TEOPETHHECKOH H

OPUKIaAHON XHMMUM ¥ TPUBHAIBHBIC Ha3BaHusd BaXKHEHINUX
BEINECTB (ATHUICH, AleTHICH, INHIEPHH, (EHOJ, (OpMaIbIeTu,
YKCYCHasi KHCJIOTa, TNUIUH, YIapHBIM ras, YyrieKucabld ras,
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MP31 -  moswmarb  H
IperMyIliecTBa KOMAHXHOM U MHIMBUIYANBHON
paboTsr;

MP32 — BpibupaThs TEMarukKy ¥ METOMbI
COBMECTHBIX JelcTBHE ¢ yueToM o0mmx
PHTEPECOB, ¥ BO3MOMXHOCTEH KaXJIOTO UiIeHa

HCHOJIL30BATH

KOJUICKTHBA,
MP33 - n[npuHMMATh XCNH  COBMECTHOH
HEeSTEINLHOCTH, OpPIraHU30BBIBATE i

KOOPUHHUPOBATEH ACHCTBUS II0 €€ JOCTHKCHHIO:
COCTaBIATH IIaH AEHCTBHH, PaCIIpeienaTh POy
¢ ydeToM MHeHuH YJYacTHHKOB OOCYXAaTh
Pe3yiIbTaThl COBMECTHOM paboTHL;

MP36 — xoOopAMHUPOBATH U BBIIONHATL padoTy
B YCIOBHAX pEAILHOTO, BHPTYANbHOIO M
KOMOMHHPOBAHHOTO B3aHMOJICHCTRAS;

MP37 - OCYIHECTBIIATh IIO3UTHUBHOC
CTpaTeruueckoe  HOBEJECHHE B  PA3IMUHBIX
CHUTYAIHAX, TPOSIBIIATS TBOPYECTBO u

BOOOpaxKeHHE, ObITH HHUITHATHBHBIM

MP55 — npusMMare MOTHBEL W apryMCEHTHI
JpYyTUX JIOACH IpH aHalu3e pe3ysbTaToB
JIeSITEIILHOCTH;

1. MP56 — npu3HaBaTe CBOE IPABO. M IPABO APYLHUX. |

Jonel Ha omudKu

aMMUaK, raiueras W3BeCTh, HeranieHas M3BeCTh, MATHEBas COAa H
IPYIUX), COCTABIATE (HOPMYITBI HEOPraHHUECKUX ¥ OpPraHWYeCKuX
BEIIECTB, YPAaBHEHUSA XMMUYCCKIX peakuui, OOBSICHITh UX CMBICI;
HOJATBEPXKAATh XapaKTepHble XHMHYECKHE CBOHCTBA BEIIECTB
COOTBETCTBYIOIMMY OKCIICPUMEHTAMH W 3alUCSIMH YPaBHCHMN
XHMHYECKUX PEaKIlHii;

ITP6S — yMers yCTaHaBIMBATH HPUHADICKHOCTH H3YYCHHBIX
HEOPTaHUYECKUX ¥ OPraHMYeCKUX BEDISCTB K OIpeleIeHHBIM
KjlaccaM M TpyNnaM COCIUHEHUM, XapaKTepu30BaTh UX COCTaB M
BOXHEHINME CBOHCTBA; ONpEAENaTh BHIABI XUMHMUCCKMX CBA3CH
(KOBaNCHTHAS, WOHHAS, METAUIMYECKasd, BOJOPOJHAS), THIIBI
KPUCTAUTHYECKHX  PEHIETOK KNacCH(pUIUPOBATE
XUMHYECKUE PEaKIH;

[IP66 — BnajgeHHe OCHOBHBIMH METONAMM HAYYHOI'O IO3HAHHUS
BEIIECTB W XHUMMYECKUX SBJICHMI (HaONMIONCHHE, H3IMEPCHUE,
SKCHEPUMEHT, MOICIHPOBAHKE);

ITP67 — cdopMHpPOBaHHOCTE YMECHHH NPOBOAUTL PACUETHI IO

BCUICCTB,

XUMHYCCKUM (OpPMYJIaM M YPaBHEHHSIM XUMHIYECKHX DPEakimuil ¢
XapaKTEPU3YIOUX
Maccel, o0BeMa

HCIONB30BAHAEM  (PH3HYECKUX
BEIECTBA €  KOJMYECTBEHHOMH
(HOpMaNBHBIE ~ YCHOBHS)  Ta3O0B,
HCIONB30BaTh CHUCTEMHBIC XHMUYECKHE 3HAHUS JUIE NPUHITHS

BEJIVIUH,
CTOPOHBI:
KONMYECTBA  BEIHECTRA;

pemeﬁnﬁ B KOHKDCTHBIX XU3HCHHBIX CHUTYaUHAX, CBA3AHHBIX C

[TP68 — cdopMEpOBaHHOCTE YMEHMI IUIAHMPOBATh H BEIIONHSTH
XMMHYECKUH HKCIEPUMEHT (IIPEBPAICHUS OPraHUIeCKHX BEMIECTR
OPH HarpeBaHWH, MOJIYUCHHE DTHJICHA ¥ M3y4YEHHME €ro CBOMCTE,
Ka4eCTBCHHBIE PEAKIUU Ha albJeru/ibl, KpaxMay, YKCYCHYIO
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KHCJIOTY; AEHATYpauus OCNKOB IpU HarPeBaHuH, IIBETHRIC PEAKIIHH
Oe/NKOB; IPOBOXUTSH PEaKIMM HOHHOTO OOMEHa, ONPENECHITh CPeay
BOJHEIX PAacTBOPOB, Ka4eCTBCHHBIE peakndy Ha Cyibdar-,
xapOoHaT- ¥ XJIOPHI-2HMOHBI, HA KaTHOH aMMOHUN; peliarh
JKCIEPHMEHTANBHEIC  3ajaul o  TemMaM  "Merawum” o
"Hemeramier") B COOTBETCTBHH € NpaBWIaMHM  TeXHHKH
0e301racHOCTH TIpH OOpAIEHHH C BEIECTBAMH M JIA00PaTOPHEIM
o0OpYNOBaHAEM;  HPEACTABNATH  PE3YIBTATHl  XUMHYECKOI'O
JKCHEpUMEHTa B (OpME 3aUCH YPABHEHHH COOTBETCTBYIOLIMX
peaknuil ¥ GopMyIIMpoBaTs BEIBOJBI HA OCHOBE STHX PE3YNBTATOR;
ITPGY —~ chopMIPOBAHHOCTE YMEHHS aHATH3UPOBATH XUMIUYCCKYIO
uHQOpMAaITHIO, ITONYYaeMyl0 M3 DasHbIX MCTOYHUKOB (CPEACTB
MaccoBOH mrbOpManuu, ceTh MHTepHeT U Apyrue)
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2. CTPYKTYPA 1 COEP)KAHUE YIEFHOTO TIPEAMETA

2.1. O6bem yuebuoro npeamera H BUAbl yueOHoil paﬁ%o*rbx

Bupg yuebnoit padors: - O0nem B wacax
O0nem o0pasoBaTeJHLHON NPOrpaMvel y4e0HOro npeamera 72
Obs3aTeqbHAd Ay ITHTOPHAS HATPY3Ka: 72
TeOpeTHYEeCKTE 3aHATHS, : 44
B T.4. B (JOpME IIPAKTHUECKOH TOATOTOBKH -
NpaKTHYECKHUE 3AHATHS, 20
B T.9. B OPME IPaKTHYECKOH IIOIOTOBKH : 8
nabopaTopHbIe 3aHATHS, 8
B T.4. B (hOpMeE IPaKTHUECKOH IOATOTOBKH : 6

CamocroarensHnas pabora,
B T.4. B HOpMe MPaKTHYECKOH IIOATOTOBKH

e aBuAyaIbHBI HPOEKT —

IHpomexyrounasi aTrecTanud: ,
- ugdepeHIIPOBaHHBIIT 3a4eT 2




2.2. TemaTH4yecKui NJIan 4 cojep:KaHue yueOHOro npeamera

B Tom ancae

Konrr odmux xoMmeTenuii ¥
JTAYHOCTHBIX, METANIPEIMETHBIX,

Haumenopauue Copep:xanne yueGHOro MaTepuana u GopMbl O6bem OPaKTH-
NPeIMETHBIX Pe3yJAbTaTOB,
pa3geaoB H TeM OPTraHH3AIHH AeSTeJbLHOCTH 00y Yarounxcs B Yacax qecKast
(HOpMHPOBAHUIO KOTOPBIX
HOArOTOBKA
€noco0CTBYeT IeMeHT HporpaMMBbl
1 2 3 4 5
Paznen 1. OcHOBBI cTpOCHHSN BeMEeCTBA
Tema 1.1. Teoperngeckoe 3ansrue. ATOMHO-MOJISKYJIIPHOS YUCHUE.
Crpoenne atomoB | CoBpemennas MOAENb CTPOCHHS aToMa. JIEKTPOHHAA
XUMIYECKHX xoHburyparmust  atoma.  Krnaccuukamus — XUMHYECKHX ’ OK 05, JIP33, MP21, MP22, MP23,
EMEHTOB U IEMEHTOB (S-, p-, d-srmemeHTHI). BaneHTHBIE SNEKTPOHBL MP24, T1P61, I1P62, I1P63
IpHposa BanentHocts. M3oTombel, OCHOBHOE ¥ BO30OYXKACHHOE
XAMHAYCCKOH COCTOSIHUE aTOMa, THOPHIM3aIis] aTOMHBIX opOuTanci.
CBA3A Teopernueckoe 3aaarne. XUMIrdeckas CBI3b.
DIEKTPOHHAST IpHUpoJa XUMAYCCKOH CBSI3H.
DIIEKTPOOTPHLIATEIHEHOCTS. Komanenrnas CBA3b ee
aSHOBPI/IL{H}O)C " HU3MBI 00pasoBaHms (06M€H,HI>IU 2 OK 03, JIP33, MP21, MP22, MP25,
TH B MeXa B oo —
P ; P MP24, TIPG2, 11P63, I1P65
JNOHOPHO-aKUEenTOpHEH). VMonnas cBs3p. Merammmaeckas
CBA3b. Bojopoanast CBA3b. MexMoneKyIsipHbIe
B3aUMOJICHCTRHSL.
IIpakruuecxoe 3amstrme Nel. PemcHpe mpaxkTHuecKux
P . b P o > OK 04, JIP32, JIP34, MP1, MP2,
3a/laHMil Ha COCTaBICHHUE DICKTPOHHO-Tpadrmueckux hopmyn —
371eMEeHTOB | — 4 nepno/ioB
Tema 1.2. Teoperuveckoe  3ausrme. Ilepuopmyeckas  cucrema
Iepuomuyecku#t | xumudeckux sementos J.J. Menneneesa. ) . OK 05, JIP33, MP21, MP22, MP23,

3aKO0H ¥ Tabiuna
JL.U. MennenceBa

Ilepuonnyeckas cHcreMa XUMHYECKHX dyeMenros JIW.
Menneneesa. ['pynna. Hepuon. Heprnoaugeckuif 3aKoH.

MP24, TIP62, ITP63, T1P64

19




Pazgen 2. Xumudeckne peakumm

Tema 2.1.
Turel
XAMUYECKUX
peaxuui

TeopeTndeckoe 3aasTHE. XUMAYCCKUE PEAKITHH.
Knaccuduxanust ¥ THIB XMMHYECKAX PEaKiMi C ydacTHeM
HEOPraHMYECKUX BeiecTB. KONMUYeCTBEHHBIC OTHOLUCHHSA B
XUMHHA

OK 05, JIP33, MP21, MP22, MP23,
MP24, T1P61, 11P62

Ipaktageckoe 3ausarne Ne2. Pemenme 3agay  Ha
KOJIMYECTBEHHBIE 3aKOHBI B XUMUH.

Pacyersl 1o ypaBHeHUMAM XMMp4eckuwx peakimi. Mone xax
eIVHHI@ KOJMYecTBa BelmecTBa. MossipHas Macca. 3aKOHbI
COXpaHEHUA MacChl B YHEPruy. 3akoH ABorazapo. MossipHbiil
o0beM rasoB. OTHOCHTENbHAS INIOTHOCTH T'a30B. Peaknuu
KOMIINIEKCOOOpAa30BaHMA €  YHacTHeM  HEOPTaHHMUCCKHX
BEHIECTB (HA MpHMEpe TIHAPOKCOKOMILICKCOB IMHKA W
ATOMUHUA).

OK 04, JIP32, JIP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
11P62, 11P63, ITP67

Tema 2.2.
ONEKTPONUTHYEC-
Kas JUCColHaIyus
1 HOHHBIM 00OMeH.

Teopernyeckoe 3amsaTHe. Teopus ANEKTPOIWTUIECKOH
JICCOT{HAIIIH,

Teopust 3MEKTPONUTHUECKOH AHMCCOMUai. JICKTPOJIHS.
I'miiponuz conell. 3HaueHHe THAPOIM3A B OMOIOTHUCCKHX
oOmeHHBIX  nponeccax. llpmmenenme  rmgpommza B
HPOMBIHIICHHOCTH.,

OK 02, JIP23, JIP24, MP6, MP16,
MP17, MP18, ITP02, TIP63, T1P64,
I1P6S, T1P66

Jlabeparoproe samsrtme Nel. Mccnemopanme pasnmuyBBIX
THIIOB XHMUYECKUX PEaKIIuii.

HccnefoBanue peakiyil pazioxeHws, COeAUHEHUSA, 0OMEHa,
saMenieHus. KatamuTHIeCKUe Peakiin i HeKaTanTHISCKHUC.

OK 02, 11K 2.7., JIP25, JIP26, JIP32,
MP21, MP24, [1P62, I1P63

Konrpoasnas paGora Nel. Crpoenwe BemectBa
XHUMHYCCKHE PEaKIHH.
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Pazgen 3. CtpoeHne i cBOHCTBA HEOPTAHUYECKHX BEIIECTB

Tema 3.1.
Knaccuduxarnus,
HOMEHKJIaTypa 1

CTPOCHHE
HEOPTaHNYECKUX

BEHIECTB

Teoperngeckoe 3ansrrne. Heoprannyeckue BeiiecTna.
IMpenmer HEOPraHWIECKOU XMMHUH. B3aumocBs3b
Heoprauu4yecKux BermecTs. Kiaccudukanus HeopraHuHecKux
BemtecTB. Ilpoctrie u crnoxuble Bermecira. OCHOBHEIE KIIACCEH
CJIOHBIX BeIECTB (OKCHJBI, THAPOKCHIBI, KHCIIOTHI, COJIH).
Homerknarypa H Ha3BaHHE HEOPraHHYECKUX BEIIECTB HCXOS
13 UX XUMHUYEeCKOH (OPMYIIbI MM COCTABICHHE XMMUUCCKOM
(hOopMYIIBE HCXOS U3 HAa3BaHUs BELIECTBA 110 MEXKIAYHAPOTHON
WK TPUBUAIBHOH HOMEHKIIATYPE.

MexMosekyisipasle  B3auMmoeiicTsust. Kpucrauroruaparsl,
Arperataele cOCTOSHMS BemecTBa. Kpucranmnudeckue u
amopdHBIC BermecTBa. THHB KPHCTALIHYECKUX DEIICTOK
(aroMHas,  MOJEKYJSIpHAas, MOHHASN,  METAIMYECKasd).
3aBUCUMOCTh (GHU3MIECKHX CBOWCTB BEIIECTBA OT THOA
Kpucramiuyeckod  pemerku. [IpuumHBL  MHOroo6pasus
BemecTs. COBpeMEHHbBIC NPEACTaBICHHS O CTPOCHUH
TBEPABIX, OKHUAKMX ¥ ra3oo0pazHeIx BemecTB. Kunxue
KPHCTaJIIBL

OK 05, JIP33, MP21, MP22, MP23,
MP24, T1P61, T11P62, TIP65

Hpaxrudyeckoe 3apstme Ne3. CocraBicHHE XUMUYCCKOH
dbopMynEl BEIeCTBA.

OK 04, JIP32, JIP34, MP1, MP2,
MP3, MP5, MP7, MP12, MP13,
I1P62, 11P65

Tema 3.2.
Du3uKo-

TeopeTuqeclcoe 3ausTHe. MeTanminl H HEMETAILTBL

XUMHYECKHE
CBOMCTBA
HEOPTaHHYECKUX
BCIICCTB

Criocobb1 Honyuenus. 3Ha4YeHHE METaIOB U HEMETANIOB B
HpUpONE M JKM3HEACATENBHOCTH YENOBEKA U OPraHM3MOB.
Koppo3usa MeTauoB: BUAB KOPPO3HH, CIOCOOBI 3aHIATHI
METaIOB OT KOPPO3KH.

O6umme ¢u3HYecKHe W XUMHYECKME CBOHUCTBA HEMETAIUIOR.

OK 02, JIP23, JIP24, MP6, MP16,

MP17, MP18, 1IP61, I1PG2, TIPG3,
11P64, 11P6S, 11P610
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Tunwrunsie cotcrsa MeTamnos [Y— Y
rpynn.  Knaccnmuxanus M HOMEHKNATypa COCHMHEHHI
Hemetauio. Kpyropopotel OMOTEHHBIX  JJIEMEHTOB B

IPHPOJE.

Teopernueckoe 3aHATHE. OcHoBHBIE Kijacchl
HEOPraHHYECKHUX BEHIECTB.

XAMHYECKHE CBOHCTBA OCHOBHBIX KIIACCOB HEOPTaHWYECKHX
BENIECTB (OKCHIOB, THIPOKCHAOB, KHUCIOT, coylel u Jp.).
3aKOHOMEPHOCTH B M3MCHEHUM CBOMCTE IIPOCTBIX BEINCCTB,
BOJIOPOJHBIX COSAMHEHHH, BEICIINX OKCHIIOB K

I'HJIPOKCHIOB.

OK 05, JIP33, MP21, MP22, MP23,
MP24, T1P63, TIPS

IIpakruyeckoe 3ansarne Ned, CocraBieHue ypaBHEHMI
XUMUYECKUX peaxiui.

Cocrapnenye ypaBHECHHH XVMHYECCKUX PEaKIUil ¢ ydacTHeM
IPOCTBIX ¥ CIOXHBIX HEOPTaHHWYECKHMX BEIIECTB: OKCHAOB
METAIJIOB, HEMETADIOB H  aMOTEPHLIX  DIEMEHTOB;
HEOPrasuYecKuX KHUCIOT, OCHOBaHME ®  amoTepHbIX
IUAPOKCHI0B, HEOPTAaHWYECKUX CONEH, XapaKTEPH3YIOUUK UX
CBOUCTBA.

OK 04, JIP32, JIP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
I1P62, I1P64, I1P6S

Ilpaxkraaeckoe 3amarHe NeS. Pemenme  mpaxtaxo-
OPHEHTHPOBAHHAIX 3aJaHUM Ha CBOMCTBA HEOPTraHWYECKHX
BEILECTB.

OK 02, IIK 2.7., JIP25, JIP26, JIP32,
MP21, MP24, T1P62, TIP63, ITP64,
I1P6S, I1P66

JIa6opatopuoe 3amstue Ne2. Vccnenosamme CBOMCTR
METAUIOB U HEMETAIOR

VCTB |

WccnemoBanme  (QH3MYIECKAX M XHMHYECKHX
METAVIOB ¥ HEMETANNOB. PeleHHe DKCIepHMEHTANBHBIX
3a/lay IO CBOMCTBAM XHMHYCCKHM CBOHCTBAM METAJLIOB
HEMETAIUIOB, [0 PACIO3HABAHUIO W MONYYCHHIO COEIUMHEHMH
METAIIOB ¥ HEMETALIOB.

OK 02, 1IK 2.7., JIP25, JIP26, JIP32, |

MP21, MP24, TIP63, TIP64, ITPGS,
ITP66, TIP68
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Konrponenaa pabora Ne 2. CpoifctBa HEOPraHMYECKHX
BEHIECTB

Pazgen 4. CrpoeHue H cBOHCTBA OPraHMYeCKHX BEECTB

Tema 4.1.
Krnaccuduxarus,
CTPOCHHE U
HOMEHKJIaTypa
OPTaHUYECKHX
BEINECTB

Teopermieckoe 3ansaTue. [IpeveT opraHudeckol XAMUM.
BzauMocBsa3bp  HEOPraBHYECKAX M OPradMyecKuX BEHICCTB.
XVMHYECKOe CTPOCHHE KaK IIOPSJAOK COCJAMHEHHS aTOMOB B
MOJEKYJe COIJIACHO HMX BaleHTHOCTH. OCHOBHEIC HONOMKCHMS
TCOPUH XUMMHYECKOTO CTPOCHHS OPTaHHyYeCKuX COeTUHEHMU
AM. Dbyrneposa. VYrnepomHbIf  CKeNeT — OPraEMYECKON
MOTICKyNEL. MONEKYISpHEIE ¥ CTPYKTYpHBIC (pa3BEepHYTHIC,
COXpatIcHAbIE) XuMuUeckie GopMyITbl. 3aBHCHMOCTb CBOMCTB
BEIIECTB OT XUMHYECKOTO CTPOCHUS. MOJIEKYIL.

OK 05, JIP33, MP21, MP22, MP23,
MP24, 11P61, 11P62, I1P63

Teopernyecxoe 3amaTme. V3oMepus B opraHH4eckoH
XHMUN.

MzoMepus u m3oMepsl (CTPYKTYpHAsS, TeOMETpUYECKast
(muc-tpanc-m3oMepusi). KpaTHOCTE XHWMHYCCKOH CBA3M.
Ilonstne o dyuxumonamsuod rpymme. IIpmHipwms:
KiraccuuKanuu OpraHHYEeCKHX COCHUHEHH.
MexayHapoaaas HOMEHKIATypa 44 TPUHIUIIBI
HOMEHKJIAaTyPHl OPraHUYECKAX COSIMHEHHIH.

OK 05, JIP33, MP21, MP22, MP23,
MP24, T1P62, TIP63, T1P64, TTPGS

IIpakTayeckoe 3aparTue Ne6. CocraBieHue CTPyKTYpPHBIX
bopMyIT OPraHHuYeCKHX BEIIECTB.

Homenkyarypa OpraHuvyecKkuX COCOUHEHWH OT/AEIBHBIX
KJIaccoB (HACHIEHHBIC, HEHACHINECHHEIC H apoMaTHYeCKue

VTACBOXOPOABL, CI " peHoBl, anbAeTHAB, |
KapOOHOBBIE KHCIOTHI M jxp.) COCTaBiACHHE IIONHBIX H
COKPANIeHHBIX  CTPYKTYPHBIX  (OPMYJI  OpraHHYECKHX
BEIIECTB OTAENBHBIX KJIAcCOB, MCIONB3YS HX HA3BaHHA IO
CHCTEMATHYeCKOH HoMeHKiarype. Pacuersr mpocrelmei

0K 04, JIP32, JiP34, MP1, MP2,

| MP3, MP5, MP7, MP12, MP13,

ITPG2, 1IP63, T1P64, TIPGS
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GOpMYyNIBI  OpPraHHYecKOM  MOJNIGKYyNbl,  HCXOAL U3
37€MEHTHOTO coctasa (B %).

Tema 4.2.
Crolictpa
OpraHmyecKux
coeiHHEHH

Teoperndeckoe 3aggTHe. [ IperentHbe YIIeBOIOPOIBL
T'openue MeTana Kax OJMH ¥3 OCHOBHEIX MCTOYHHKOB TeIUIAa B
OpOMBHIUTEHHOCTH ¥ Opiry.  Cpo¥cTBa  HPHUPOIHBIX
YINICBOJOPOMOB, HAXOXACHWE B NPUPOie MW UPHMCHCHUE
AJTKAHOB

OK 05, JIP33, MP21, MP22, MP23,
MP24, I1PG2, TIP64, 1TP65

Teopernueckoe 3amsirwe. HerpenenbHble M apoMariHieckpe
YIIIEBOJOPOLIBL.

Ilormmepusanys STHICHA KaKk OCHOBHOC HAIIPABICHHE €ro
UCIIONB30BaHMs. | OpeHue  anerwieHa Kak — HCTOYHHK
BBICOKOTEMIIEPATYPHOTO IUIAMEHM JUIS CBapKH M PE3KH
METAIIOB

OK 05, JIP33, MP21, MP22, MP23,
MP24, I1P62, 11P64, 11P65

Teopernueckoe 3aHATHE. Kucnopoacoaepxaniye
OPraHUYECKUE COCHHEHIS.

Cnouprel u npocreie 3¢upsL, (EHOIBL, aubACTHUIE B KETOHEI,
KapOOHOBBIE KWCHOTBI H HMX IpomsBomHbie. [Ipaxruueckoe
LPYMEHEHHE STUIICHIIMKOLS, Inepruda, peHomna. Hpumenenue
GopMaibaernma, aneranbAeruia, YKCYCHOM KUCTOTHL Mpblia
KaK COJM BBICHIMX KapOOHOBBIX KuUCIOT. Moromue cBOHCTBA
MbLIa

OK 05, JIP33, MP21, MP22, MP23,
MP24, 11PG2, 11P64, 11P65

Teoperudeckoe 3anaTHE. A30TCOACPKAINNE OPraHUYECKHE
COCMHCHHSL.
AMMHBI B aMHHOKUCIIOTEL, O€JIKH.

OK 05, JIP33, MP21, MP22, MP23,
MP24, 11P62, ITP64, ITP65

|"Teopernueckoe  3amsTme, CBOMCTBA  OPraHWYECKMX

COCIUHECHUH.

Krnaccudpukamus m 0COOEHHOCTH OpPraHUYeCKHUX PEaKi{Hid.
Peaxnwonnsre uenrper. Pagukans:. [lepsonavaibHbie HOHATHS
O THIAX ¥ MCXaHU3MaX OpraHuYeCKHX peakuui.

OK 05, JIP33, MP21, MP22, MP23,
MP24, I1P62, T1P64
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Hpaxranyeckoe 3ansitme Ne7. Pemenue reHETHYECKHX
HENO0YEK OPraHUYEeCKUX BEIIECTB.

Pemenue nenodyex mpespameHuil Ha TEHETHYECKYIO CBS3H
MEXIY KIIacCaMi OPraHHYecKHX COSAMHCHHH C COCTaBlICHHEM
Ha3BAHHI OpraHMYeCKUX COESHUHCHUN 1O TPUBHAIBLHON WIH
MEXIYHApOJIHOM cHcTeMaTryeckoll HoMenknarype. Penrenue
pacyeTHBIX 337449 10 YPAaBHEHMAM peaxkuil ¢ ydacTuem
OpPTraHMYECKIX BEHIECTR.

OK 04, JIP32, JIP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
ITP62, I1P64, IIP6S

JlaGoparoproe 3amarme Ne3. Ilomyuenme osTwieHa u
H3y4EeHHUE €I0 CBOMCTB

IlTonyuernue stuieHa 13 91aHONA B NTaOOPATOPHM W M3YUCHHE
ero QHIHYEecKHX ¥ XHUMUYECKIX CBOHCTB.

Cocrapnenve peaxnuit NIPHCOCAWHEBHS H OKHCICHHS Ha
HpEMEpe THIEHA. Pelenue pacyeTHBIX 3a0a4 ¢
HCHOJB30BAHNEM IIIOTHOCTH Fa30B II0 BOAOPOMY ¥ BO3IYXY.

OK 05, OK 04, JIP33, MP21, MP22,
MP23, MP24, IIP62, I1P63, I1P64,
T1P65, TIP66, ITP6S

Konrpoannas pabora Ne3. Crpykrypa u  cBolicTsa
OPraHHUYECKHX BEHICCTB

2 U

Paznen 5. Kunernua

€CKHE H TEPMOAHHAMMYCCKIC 3aKOHOMEPHOCTH NPOTCKAHUA

XHMHUYCCKHX peammii

Tema 5.1.
Kuneruueckue
3aKOHOMEPHOCTH
NPOTEKAHUS
XHMHYECKHUX
peaku i

Teopernaeckoe 3aHaTHE. CKOPOCTH XUMHHYECKOH PEAKIINH.
Xumuyeckue — peakuun.  Krnaccuuiauuds — XUMHYECKHX
peaknuit: 1o  ¢da3oBOMy cocTaBy  (TOMOTCHHBIE
T€TEPOTrCHHLIE), IO  WCHONB30BaHHIO  Karanusaropa
(KaTaIuTHYECKHE U HekatanuTHdeckue). CKOpOCTh peakify,
€€ 3aBHCHMOCTh OT pa3NHUHBIX (aKTOPOB: IPUPOIE!

OK 02, JIP23, JIP24, MP6, MP16,

| pearmpyromux

[ECTB, KOHUCHTPALMH  PEardpyrommx
BellecTB, Temueparypsl (npaeuio Baur-I'odda), mromanm
PEaKIMOHHON NOBEPXHOCTH, HAIMYUS Karanuzaropa. Poib
KaTaJu3aToOpoB B IPUPOJE U NPOMBEIIUICHHOM IPOH3BOJICTEE.
OHeprusi  aKTHBaIWd.  AKTHBHPOBAHHBIM  KOMILTEKC.

MP17, MP18,IIP62 -
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Katanm3aropsl # Kataams. Poip KaTainuzaTopoB B HPHPOAE U
IPOMBIHIICHHOM HPOU3BOJCTRE.

IIpaxkTnyeckoe 3aHaTHe Ne8. PacueTsl ¢ uCTONB30BaHEEM
npunnurna Jle [atense

Hpunmpn Jjle Hlarenve. Bimsnue pasnu<HbX (axTopos Ha
H3MEHEHHE PaBHOBECHMs XHUMHYECKHX peakiwil. 3akoH
JEHCTBYIONIMX MacC M KOHCTaHTa XHMUYECKOTO PaBHOBECHSL.
Pacyerst  paBHOBECHBIX  KOHUEHTpAWH  peardpyroiux
BEIECTB M NPOAYKTOB peakuuii. PacueTs! Temnosoro sgpdexra
peaxuuy. HaxoxzaeHue BanpaslieHus CMEUICHUS PABHOBECHS
XHUMHMYECKOM DPEaKIHU ¥ aHanu3 (axKropoB, BIUSIOIEX Ha
CMEHICHUE XUMHUICCKOTO PAaBHOBECHSL,

OK 04, TIK 2.7., JIP25, JIP26, JIP32,
MP21, MP24, MP31, MP32, MP33,
MP36, MP37, MP55, MP56, T1IPG2

Paznen 6. {ucnepcunie cueTeMBbl,

Tema 6.1.
Hucnepcurie
CHCTEMBI |
(hakTops! HX
YCTOMYHBOCTH

Teopernyeckoe 3amsrme. PacTBopenue Kak (uzuko-
XHMUYECKHH pouece.
Hucnepcupte cuctemel. Kommouausle cucreMsl. McTurHBE

pacrBopel. PacTBOpeHme Kax (QH3MKO-XMMHYECKMIT mpoIiecc.
PacTBOpBIL. Crnocobsl IPUATOTOBICHUS pacTBOPOB.
PacteopumocTb. MaccoBas A0l pacTBOPEHHOTO BEHICCTRA.
IpenenpHO NOMYCTHMBIE KOHIEHTPAH ¥ HX HCIONL30BaHMe
B OLIEHKe 3KOJOrHueckol OezomacHocty. Kiraccumduxarms
JHCIIEPCHBIX cHeTeM 1o coctaBy. Crpoenue # (akToOphI
YCTOHYMBOCTH  JHCIEPCHBIX ~ CHCTEM.  PacrmosHaBaHue
ACTHHHBIX  PAacTBOPOB,  KOJUIOMJIHBIX  PAacTBOPOB M

[ TPYOORACHEPCHBIX ™ CHETEM, CTpogHue ™ MEHEHIRL |

PacceuBanue cBera HpH HPOXOXJIEHHMH CBETOBOIO IIydKa
Yepes ONTHYECKH HeoHopoauyo cpeny (3ddexra Tunmnang).

OK 02, JIP23, JIP24, MP6, MP16,
MP17, MP18, I11P62

Tema 6.2.
Hccnenosanue
CBOMCTB

JlaGoparopuoe 3ausaTue Ned, [IpuroroBnenne pacTROPOB
IIpuroronnerne pacTBOpOB 3aAaHHOH (MOnspHOIH)
KOHUEHTpAIHA (c NIPaKTHKO-OPHEHTHPOBAHHBIMU

OK 02, TIK 2.7., JIP25, JIP26, JIP32,
MP21, MP24, [1P62, I1P64, TTPG6,
I1P67, IIPy8
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JUICTIEPCHBIX BOIIPOCAMY), OIIPENICNICHHE CPe/Ibl BOJHBIX PacTBOPOB.
CHCTEM JUIE HX
uAeHTApAKAIH
Paszpen 7. Xumust B 01Ty H IPOH3BOACTBEHHOM NEATENLHOCTH YeI0BEKA
Tema 7.1. Teopernueckoe 3agsgTHE. Hogedne JOCTIDKEHHIS
Xumpsd B OBITY M | XHMHYCCKOH HAYKH. OK 02, 11K 2.7., JIP25, JIP26, JIP32,
npousBojcTBeH- | Ponb xumuy B 06ecHeYeHIH AKOJIOTHICCKOH, SHEPreTHYECKOH ) JIP33, MP21, MP24, MP31, MP32,
HOH ¥ numesol Oe3zomacHOCTH, pasBuTUH MeauimHbL I[lpasmia MP33, MP36, MP37, MP55, MP56,
JeATEeNHLHOCTH IIOMCKa ¥ aHaIv3a XUMHYIECKOH MHGOPMAaIIUy ¥3 Pa3iIddIHbIX [1P61, ITP69
YeyoBeKa HCTOYHHKOR.
Ipaxruyeckoe 3aaarue Ne9. Cocrasienue KeiHcoB Ha TeEMY
«XuMuA B ipodeccun SKOHOMUCTa
Keitcer (: ! yueroM  Oyaymed — npodeccHoHaIbHOMN OK 02, 1K 2.7, JIP23, JIP26, JIP32,
IesTeNBHOCTH) Ha aHaiu3 uHQOPMaHHY O IPOU3BOJICTBEHHOMN 2 2 JIP33, MP21, MP24, MP31, MP32,
. . MP33, MP36, MP37, MP55, MP56,
JIEATEIbHOCTH  9YEJIOBEKA, CBS3aHHOM C 1mepepaboTkoi w
. I1P61, ITP69
HOJyYCHMEM  BEMIECTB, 4 TaKXke ¢  9KOJIOrMYEeCKOM
0€30TaCHOCTHIO.
Hpaxtudeckoe sapsirme Nel(. 3amura KeiflcoB Ha TeM
«)I()HMH;[ B IPOECCHH IKOHOMECTA Y. B ’ OK 02, LIK 2.7, JIP25, JIP26, JIP32,
IIpencrasnenne PE3YABTATOB pelneHus Ke#coB 2 2 JIp33, MP21, MP24, MP31, MP32,
. MP33, MP36, MP37, MP55, MP56,
(BBICTYIIICHHE C HPE3CHTANUEH)
11P69
IIpomexyrounast arrecramus (ubdepeHupOBAHHEIN 3a4eT) 2 —_—
72 14

Bceero:
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3. YCJIOBUSI PEAJIMBAIINHI IIPOTPAMMBI YHEBHOI'O NPEAMETA

3.1. MarepnajbHO-TeXHHYECKOEe oDecnieueHne

Hns ocBoenus mporpammbl y4gebmoro mnpeamera QOII6.12 Xumusa B
OBIIOY «KOMT» umeercst yaeOHsIi kabureT «ECTeCTBEHHbIC HAYKHY.

ITomemenne xabugera OCHAIEHO THIOBLIM o6opyﬂOBaHKeM B TOM 4HCJIIe
ClIEIMIM3HPOBaHHON  yueOHOH  Mebenblo U cpe,zzc*z‘BaMK o0yueHuUs,
HeOOXOMUMBIME  JUISL  BBINOJHEHUs TpeboBaHuii K YPOBHIO IIOArOTOBKH
o0yygaromuxcsl. :

Ocramenue yuebHOTO KabuHeTa:

—  IIOCAJ0YHBIE MeCTa IO KOJIMYECTBY 00yIaromnxcs;

— pabodvee MECTO IIPEIIOABATENIS;

—  1podeCCHOBANbHO-OPUEHTHPOBAHHEIE 38 IaH.

Junaktuueckue MaTepuaibl: :

~ METOLAYECKHe PEKOMEH/IALMH [I0 BBIIONHEHHIO MPAKTHIECKUX PaGoT 1o
yuebnomy mpeamery OOTI6.12 Xumus,

— KOMITIEKT 3a1aHuil IS [IPOBEJCHAS IHMCHMEHHBIX KOHTPOIBHEIX PaboT;

— KOMIUIEKT 3aIaHuiH VIS IPOBEJICHES TIACBMEHHOIO
mudPepeHINPOBAHHOIO 3a4eTa.

Texauueckue cpeacTBa oOyueHu:

— TIEepCOHANBHBIA  KOMIBIOTEP  C IIHLI@HSI/IOHHBI};M IIPOrpaMMHBIM
obecrieuyerueM; i
~ TIPOEKTOP C KPAaHOM.
3ans: :
bubmuorexa, YUTAABHBIN 3811 C BEIXOJIOM B CETh I/IHTepHéT.

3.2. Madopmannonnoe obecnedyeHne peajn3anui NPOrpaMmbl

Jiia peanuszanum nporpammer B Oudnunoreunom donrae OBITOY «KBOMT»
HMEIOTCS IIeYaTHbie M SIeKTPOHHBIE 00pasoBarTesbHble U WHPOPMAIMOHHEBIE
pecypehl ISt UCTIONB30BaHUS B 00pazoBaTeIbHOM Ipolecce.,

3.2.1. OcHOBHBIC HCTOYHUKH

1. Xumus: ydeOHUK IS CPEIHETO HpO(jJeCCHOHaHLHbro obpazoBanus /
I0.A. Jlebemes, I''H. ®aneen, A.M. TonyGes, B.H. H_IaﬁjOBan; oz, oouei
penaxuueit I'H. ®Paneesa. — 2-e usi., nepepad. u xom. — MopKBa: N3 narensctBO
IOpaiit, 2023. — 431 c. — (Ilpodeccronansroe oGpazoBauue). —ISBN 978-5-9916-
7723-3. — Texcr: snexrponnplii / O6pazopaTensHas riatdopma FOpaiT [cafit]. —
URL: https://urait.ru/bcode/513073
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2. AudunorenoBa, Y. B. Xumus: yueOHHK H HpaKTI/;IKYM IS CPeIHETo

npodeccronansHoro  obpasosanuss / WU.B. AmnduxoreHoga,

B.A. TTonkoB. — 2-e u3j., ucnp. 1 gomn. — Mocksa: M3znarensc
291 c. — (Ilpodeccuonansuoe odbpazosanue). — ISBN 978-5-53

A.B. DBab6kos,
rgo IOpaitt, 2023. —
4-11719-6. — Tekcr:

anekTpoHHBI // OOpasoBarensHas mwiardopma IOpaitr: [caiit]. — URL:
https://urait.ru/bcode/513807 |

3.2.2. lonoaHuTeNbHbIE HCTOYHHKH ;

1. Xumus. 3agagnuk: yueOHoe nocobue s cpeHero IipO(beccuc)Hanmoro
obpazosanus / 10. A. JleGenes [u ap.]; nox obmelt penaxmueii I'. H. ®aneena. —
Mocksa: HMspareasctBo HOpaiir, 2023. - 236¢c.— (Hpo@eccaorranmoe
obpasopanue). — ISBN 978-5-9916-7786-8. —  TexcT: & oneKTpoHHBIH  //
O6pazoBaTtenpHast wiardopma IOpa#T - [caitr]. -

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

2. 3adines, O.C. Xumus. JlabopaTtopusii I‘IpaKTI/IKyM%

1 cOOpHUK 3ajxad :

yuebHoe TocoOmMe [UIL  CPEIHEero npo@eccnonansﬁoiﬁro obpazopanus /
O. C. 3aifues. — Mocksa: Mszparenscrso  IOpaiir, 2023 — 202c¢.—
(Ilpodeccuonansroe  obpasosanue). — ISBN 978-5-9916-8746-1. — Texkcr:
aneKTpoHHBI  //  OOpasoBatenpHas  matdopma K)fbafn [caiiT]. -
URL: https://urait.ru/bcode/513541

3.2.3. NnTepHeT-pecypcesol

1. Enuras xomekuuw — HUQpPOBBIX OGpELBOBaTEéj‘IBHBIX pecypcos

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

2. Poccuiickas
https://resh.edu.ru/

DJCEKTpOHHAas IIKOoJia

[BHeKTpOHHLfﬁ pecypc]

URL:

3. Mudoypoxk [Dnexrponusiii pecypc] URL: https: //mfourok ru/
4. Pemty EID. XHMI/DI [OnexTpoHHEIl pecypc] URL https://chem-

ege.sdamgia.ru/
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEH;I/BI YYEBHOI'O

NPEAMETA

KoHTpodb M OIEHKa pe3yNbTaTOB OCBOCHMA YYeOHOTO —IIpeaMeTa

PacKpBIBAIOTCS.  Hepes

AUCHUIITTIHADHBIC

pe3yIbTaTBI,

HalpaBJICHHBIE HA

dopmupoBanre OOIWMX ¥ NPOQECCHOHANBHBIX KOMIIETEHIWH 110 pasaenaM u
TeMaM COZepKaHus yueOHOro MaTepuaa. |

OQomasn /
npogeccuonaIbHAsK
KOMIeTeH A

Pasznena / tema

THOBI OHEHOYHBIX
MeponpHATHIA

OK 02. Wcnones3oBaTh
COBPEMEHHBIE cpescTBa
HOWCKA, aHaTH3a u
HHTepIpeTanuy HH(OpManmuy
u AHPOPMAITHOHHEIS
TEXHOJIOTHH JUIst BEHIONHCHHUS
3ama4 npodeCCHOHATBEHOR
JESATCITHHOCTH

Pazgen 2, Tema 2.2.

Tectuposanue

VCTHM.?i onpoc
HpejICl?BBJIGHI/Ie pe3ynbTaToB
nabopaTopHEIX padoT

Kontpomnsnas pabora

Pasnen 3., Tema 3.2.

Tectupoarne

VCTHBI;FI ompoc
Hpenci@*a}aﬂeﬁne Pe3yIIbTaToB
PAKTHYECKIX v u
naGopaTopHsx paboT
Konrponpuas pabora

Paznen 5., Tema 5.1.

Tectuposanue

Verssiif onpoc
TlpenctaBienne pe3yabTATOR
HPaKTHIECKHX paboT

Paznen 6, Tema 6.1., Tema 6.2.

VeTHBIH ompoc
[pencrasaenue pe3ymbTATOB
nabopaTopHEIX paboT

Paznen 7, Tema 7.1.

[lpencrasienne pe3ynbTaTOR
IPaKTHIECKHUX paboT
Keiic 3anamus

OK 04. OdderTurrO
B3aUMOIEHCTBOBATE )73
paboTars B KOMIEKTHBE M
KOMaHIIE

Pazgen 1, Tema 1.1.

Tectupopanue

chmiﬁ OIIpoC
Hpencfameﬁﬁe Pe3yNbTATOB
IIpaKTI/I]?HeCKI/IX pabor

Pazmen 2., Tema 2.1.

TecTuposanue

VerHbIH 01IpOC
Ilpenctapierne pe3ylbTaTOB
NPaKTHYECKAX paboT

Paznen 3., Tema 3.1.,
Tema 3.2.

TecTtupoBanue

VeTHbIH onpoc
Hpe,uciaBﬂeHHe Pe3ybTaToB
NPAaKTHIECKHX U
naboparopHsIx pabot
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Paznen 4., Tema 4.1.,
Tema 4.2,

Tecrrposanue

chm{ﬁ OHLPOC
IlpencTaBienne pesybTATOR
rxpaxfmiqecxﬁx paboTt
Hpeaclj"anneﬂne PEe3yIBTATOR
1abopaTopHBIX paboT
KonTpomsuas pabota

Pasznen 5., Tema 5.1.

TecTuposanue

YcTHBIH o1poc
IlpescraBiesne pe3yNbTATOB
IPaKTHICCKUX paboT

OK 05.
YCTHYIO W
KOMMYHIKAIFIO Ha
rOCYapCTBEHHOM SI3BIKE
Pocentickoit  ®@epepamuu ¢
VUETOM ocobenHocTel
COHUANBHOTO ¥ KYJIBTYPHOIO
KOHTEKCTa

OcyInecTBIATE
IUCHMEHHYIO

Pasnen 1, Tema 1.2.

TecTupoBanue
YeTHBIM ornpoc

Paspgen 2., Tema 2.1.

TecTupoBanne
YeTHBI o11poc

IlpencraBienue pe3yabTaroB
IpaKTHYECKuX paboT

Paznen 3., Tema 3.1.,
Tema 3.2.

TectupoBanue

YerHsH onpoc
IpencTaBienne pe3y/IbTATOR
NIPaKTHIECKHX paboT
TIpe/icTaBienre PesybTaToB
aGOpPaTOPHEIX paGoT
Kowutpomsuas paGota -

Pazmexn 4., Tema 4.1.,
Tema 4.2,

Tectuposanne

YeTHBIN onpoc
Tpencrasnenue PE3YNBTATOR
UPaKTHYECKUK paboT
[pexcrasnenune pe3yasTATOB
1ab0paTopHEIX padoT
Kourponsras pabora

IK 2.7.
KOHTPOJIbHBIC TPOIEXYPHl |
ux JIOKYMEHTHPOBAHHE,
TOTOBHTE ¥ OQOPMIIATH
3aBepIuarolifie MaTepHaIbl 1o
pe3ynbpTaTtaM BHYTPEHHETO
KOHTPOIIS.

Bremommss

Paznen 3., Tema 3.2.

TecTupoBanme

Yerapii onpoc
IIpeAcTaBlieHne pPe3yIbTaTOB
npaxcmé_qecmx u
H&ﬁOpa%}“OpHBIX pabor
KortponsHas paGora

Paznen 6, Tema 6.2.

Tectuposanue

VCTHBIR O1Ipoc
Tlpescrapicie pesyIbTaToB
1abopaTopHEIX paboT

Pazpmen 7, Tema 7.1.

Ilpencrasienue pesymbTaToB
IIPaKTHHECKHUX paboT
Ketic 3ananus
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