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1. OBINASI XAPAKTEPHCTHKA PABOYEN TPOI'PAMMBI
YUYEBHOT'O IIPEJJMETA

1.1. Mecro yueGHOro mnpeaMeTa B  CTPYKType  OCHOBHOH
npodeccHoHaNbHOM 00pa3oBaTeaLHOH MPOrpaMmMbl

Vuebuplli  mpeamer  «XHMMHUS»  ABIfgeTcd  00s3aTENBHOM — YaCThIO
0011e06pa30BaTENLHOIO KA OCHOBHOH IpodeccHoHanbHOW 00pa3zoBaTenbHOI
IpOrpaMMbl — IPOTpaMMbl IIOATOTOBKH CHEIMANKMCIOB CPEIHEro 3BEHa IO
cnermmanbrocT 23.02.05 DkeniyaTtaius TpaHCHOPTHOIO NIEKTPOOOOPYIOBaHMS 1
aBTOMATHKH (110 BUIAM TPAHCIOPTA, 38 HCKIIOYEHUEM BOJHOTO).

1.2. llennm ¥ naanupyeMble pe3yjabTAThl OCBOCHHS YYeOHOI O 1peiMera

1.2.1 Ifenn ocBoenus y4eOHOIO nNpegverTa

ConmeprkaHpe nporpaMMmbl y4eOHOTO DperaMera «XHMHsD» HAarpaBleHO Ha
JIOCTHKEHHE PEe3yJIBTAaTOB €I'0 M3yUeHUsi B COOTBETCTBUH ¢ TpeGopanmsaMu OI'OC
COO ¢ yuetoMm npodgeccrnonansron HanpasnenHoctd GI'OC CITO

OCHOBHOM IIeABI0 H3yYeHHs Y4eOHOTro mnpeaMmeTa «XHMHUS» SBISETCH
(hOpMHpOBaHHE y CTYJEHTOB XUMHYECKOH COCTaBISIOIEH ecTecTBeHHOHAY4HOI
KapTHHBl MHpa KaK OCHOBbl IPHHATHSA pEIIEHWH B JKU3HEHHBIX W
IIPOM3BOJCTBEHHLIX CUTYAIIUAX, OTBETCTBCHHOIO HHOBEIEHMs B IPUPOIHOH cpere.



1.2.2 Ilnanupyembie pe3yjibTAThl OCBOCHHS Y4eOHOIO npeaMeTa
Oco6oe 3Ha"UeHHEe yueGHbII TpeaMeT UMeeT NPH POPMHUPOBAHUY U Pa3BUTHH OOLIMX H IPo(hecCHOHaNbHbBIX KOMIETEHIIHH,

a TaK)Ke COOTBETCTRYIONMX UM pe3yiabTaTtaM o0ydenus cornacHo OI'OC COO.

Komnerenuun (OK, IIK)

Hianupyemble pe3yabTaThl 00yYeHHS

Obmue

Jucnunannapubie

OK 2. Oprasu30BHIBaThH
COOCTBEHHYIO HeSTETHHOCTS,
BHIOMpATh THUIIOBHIE METOJBl H
CHocoOBI BHIIOJIHEHMS
TipoeCCHOHAIBHBIX 3ajad,
OIeHHBAaTh X 3()PEKTUBHOCTD H
K44€CTBO.

JIP23 - roTOBHOCTH K TPYAY, OCO3HauHe IECHHOCTH
MacTepcTRa, TPYI0I00HeE;

JIP24 - roTOBHOCTP K axTHBHON JIEATENIHOCTH
TEXHONOIMYCCKOH M COUHANBHON HampaBlCHHOCTH,
CIOCOOHOCTh ~ MHMIMHPOBATH,  IJIAHUPOBATH U
CaMOCTOSTEIBHO BRIIOIHATE TAKYIO HEATSIBHOCTE;
JIP25 - muTepec K pazmpuERM  chepam
npodecCHOHANBHOH JESTENBHOCTH,

MP1 -  camocroATensHO — GOpPMYJIHpOBAaTH M
aKTyalH3HpOBaT:  IpoOieMy, paccMarpuUBaTk  ee
BCECTOPOHHE;

MP2 - ycTaHaBnuBaTh CYIICCTBEHHBIH IIPUHAK KM

OCHOBAHHSA JUIS CpAaBHEHHS, KIAaCCH(DHUKAIMH M
0000menus;
MP3 - ompenenars lenu HEATEIBHOCTH, 38/1aBATh

HapaMeTphl ¥ KPUTCPUHN UX JOCTHIKCHHS,
MP4 - BEIIBIIATE 3aKOHOMEDHOCTH ¥ IIPOTHUBOPCYHS B
paccMarTpuBacMbIX ABICHHAK;

MP5 - BHOCHTE KOPPEKTMBHEI B AEHTEIBHOCTH,
OLICHHBATH  COOTBETCTBHE  PE3YNBTATOB  LEJIAM,
OLICHHMBATH PUCKY ITOCIIEACTBUH NEITENHHOCTH;

MP6 - pasBuBaTe KpeaTHUBHOE MEBILJICHHE IIpU

I1P6 1 - chopMupoBaTE NPEACTABICHUS: 0 XUMHYECCKOH
COCTABIIONICH €CTeCTBeHHOHAYYHOM KapTHHBI MHUpA,
pONM XHMHMM B IIO3HAHMM SBICHHH IPHPOXBI, B
(GOPMHUPOBAHHE MBIIIIEHNS U KYJNBTYPbI JTHYHOCTH, €
(YHKIHOHATLHOH TIpaMOTHOCTH, HEOOXOAUMOH Ui
PEeHICHHS ApPaKTUYeCKHWX 3aia¥ H  3KOIOTHYECKH
0o0OCHOBaHHOI'O OTHOIICHHS K CBOEMY 3[OPOBBIO H
IIPRPOHOH cpese;

IIP6 2 - Bnagers cuCTeMON XHMHYECKHUX 3HAHUIM,
KOTOpas BKJIIOYAET: OCHOBOIIONATAIOHMIME ITOHATHS
(XUMHUYCCKHI SJIEMEHT, aroM, BEKTPOHHas 000mouKa
aroma, s-, p-, d->HeKTpoHHBIC OPOWTANH aTOMOB, HOH,
MOJNEKYNa, BAICHTHOCTh, SJICKTPOOTPULATEIBHOCTE,
CTENeHb  OKHCICHMS, XHWMHUEcKasg CBH3b, MOIIb,
MOJSIpHAsT Macca, MOIPHBI 00beM, YITIEPOIHEIH
CKeNeT, (PYHKUHOHANBHAA TPYINa, PajKal, H30MEpHS,

U30MEPBI, TOMOJIOTHYECKHT I pz, FOMOJIOTH,
VIJIEBONOPOMABL,  KHCIOPOJ- H  a30TCOXepiKaume
COeNIMHCHMS, OHOJIOrUYeCKH aKTHBHBIE  BEIIECTBA
(yrmeBosbL, KUpHL, Oenxu), MOHOMEp, NOIUMEp,
CTPYKTYpPHOE 3BEHO, BBICOKOMOIIEKYJISPHEIE
COCNMHEHHS, KPUCTAJUIMYECKAs  PEIIETKa,  TUHEI

5




peIIeHMH KH3HEHHBIX IIpodneM

MP7 - BuaneTs HaBBIKAMH Y4eOHO-HCCIISHOBATENBCKOM
U NPOEKTHOR JESTeIbHOCTH, HABHIKAMH Pa3peIlCHUs:
npobieM;

MP12 - BHIIBJSATL IPUUYMHHO-CICHCTREHHBIC CBA3K M
aKTyaJIM3MpOBaTh 3aiatdy, BHIJBUTaTh THIOTE3Y €€
penieHys, HaXOOUTHL APTyMEHTH! AN JOKA3aTeNIbCTBa
CBOHX YTBEpPXKIECHUIA, 3a/[aBaTh apaMeTpLl U KPUTCPHH
pelieHus;

MP13 - ananusupoBaTh HONYUYEHHBIE B XOAE PEUICHUS
3a/laud  pe3yJbTaThi, KPUTHYESCKH OLCHHBATh WX
JIOCTOBEPHOCTH, NPOTHO3HPOBATh H3MCHEHHE B HOBBHIX
YCIOBHAX;

MP17 - yMeTh IepeHOCHTL 3HAHH B HO3HABATENBHYIO
M IPaKTHIECKYIO 00NacTH XKU3HEACHTEIBHOCTY;

MPI8 - yMeTb WHTErpuUpoBaTh 3HAHUS H3 Pa3HBIX
IIpeaMeTHBIX obnacTel;

MP1¢ - BrgBMTaTE HOBBIE MICH,
OPUTHHANBHEBIC TIOAX0B! H PCIIEHMS;
MP20 - craButh npobneMsl U 3a1a4dd, AOIYCKAIOIUE
aIbTepHATHRHBIC PEINCHHUST,

npeaiarars

XHMHYECKHX peaxiuit (OKHCTTHTETBHO-
BOCCTaHOBHTEIBHBIC, OK30- M 3HZOTEPMHYECKHUE,
peakuuu MOHHOTO oOMeHa), PacTBOp, HNEKTPOIHTHL,
HEOJCKTPOJIMTEL, OJICKTPOJINTHYECKas  AHCCOLMALHS,
OKHUCJIUTEND, BOCCTAHOBHTENb, CKOPOCTH XHMHYECKOH
PeaKIiy, XUMUYECKOE PaBHOBECHE), TCOPUH M 3aKOHBE
(Teopust  XUMMYECKOTO  CTPOCHMS  OPraHHYECKHX
remecTs A.M. ByTieposa, TeOpHS 3IEKTPOTATHYECKOH
JHCCOITUanaY, IePHOIHYCCKHH 3aK0H JLH.
Menpeneena, 33KOH COXpaHEHHUS MAcChl),
3aKOHOMEPHOCTH, CHMBOJNHMYECKHAU  S3BIK  XHMHH,
(aKTONOrUYeCKHEe CBEACHHS O CBOMCIBAX, COCTABE,
ITOJTYYCHUN M §€30I1aCHOM HCIIOJIE30BaHMH BaXKHEHIIHX
HEOPraHWYecKHX M OPraHHYECKHX BEHIECTB B OBITY #
IPaKTHICCKOH NesSTeNLHOCTH Yel0BeKa;

[IP6 3 - yMeTe BBIBISTH XapakTepHLIE IPU3HAKU H
B3aHMOCBI3L  WM3YUCHHBIX  IOHNTHH,  IIPHMEHSTH
COOTBETCTBYIOIME TOHATHS IPH ONHCAHHM CTPOCHUS U
CBOMCTB HEOPTaHHYECKUX H OPTaHUYECKHX BCIIECTB H
HX NPEeBpaliieHuii; BBIABIATE B3aUMOCBAZb XMMHUYECKHX
3HaHHU ¢ DOHATHAMH U IPEACTABICHHUAMHA IPYruX
€CTECTBCHHOHAYHYHBIX IIPEeIMETOB;

[IP6 4 - yMeTh HCIIONB30BATh HAHMEHOBAHMSI
XUMHYECKHX COSHMHCHHI MEXIYHapOJHOIOo Cor03a
TEOPETHYSCKOR M NPHKIATHON XMMHH H TPUBUANBHBIC
HA3BaHUA BAXHCHINMX BEIEeCTB (STWIEH, AaleTHIEeH,
riepuH, Qewon, GopManbaerui, yKcycHas KHCIOTa,
rIANHH, Yrapeblid  ras, YOOEKHCHBIH ra3, aMMHak,
ramenas U3BeCTh, HeTallleHas U3BECTh, IUTHEeBAd COAa U




IPYTHX), COCTAaBIATH (QOPMYIBL HEOPraHWYECKHX H
OPraHMYECKHX  BEINECTB, VPaBHCHHS  XHMHYECKHX
peaxiuii, OOBACHATE MX CMBICH; IIOATBEPXKIATH
XapakTepHble  XUMMYECKHE  CBOHCTBA  BELICCTB
COOTBETICTBYIOI{HMH JKCIIEPUMEHTAMH K 3aIllHCIMU
YPABHEHHH XUMHUYECKHAX PeaKLH;

IIP6 5 - yMers ycTaHaBIMBATh IIPHUHAUIEHKHOCTH
H3YYEHHBIX HEOPTaHWYECKHUX M OPTaHHYECKHX BEIECTB
K ONpEJCeNeHHBIM KIaccaM M TpyIIaM COEXMHCHHU,
XapaKTepu3cBaTh MX COCTaB W BaxHeHIUe CBOHCTBa;
OIpenessaTh BHIABI XUMHYCCKHMX CBs3ell (KOBaJIeHTHAS,
HOHHAS,  MCTAUTMYECKas,  BOJOPOAHASA),  THIIBI
KpHCTAJUTHYECKIX peIeTox BEINECTR;
KJIaCCHPHIHUPOBATE XUMHICCKHE PEaKI[HHU;

IIP6 7 - yMeTs MpPOBOJUTE PAacyeThl IO XUMHYECKHM
dopMynaM H YPaBHEHHSM XHMHYECKHX pPEakLud c¢
HCIIOIE30BAHUEM (hH3UYECKHUX BEIMYHH,
XapakTePH3YIOIUX  BEIeCTB2 ¢  KOJHYECTBEHHOH
CTOPOHBI: Macchl, o0beMa (HOpPManbHBIC YCIOBHS)
ra3oB, KOJIHYECTBA BEINECTRBA, UCTIONB30BATH CHCTCMHbIE
XUMHWYCCKUE 3HAHHMA Uil [PUHATHA pEUIeHHH B
KOHKPETHBIX JKU3ZHEHHBIX CUTYallMsx, CBA3aHHBIX C
BEIMIECTBAMH U UX IIPHMCHEHHEM

I1P6 8 - chopMupOBaHHOCTH YMEHHH IIAHHPOBATH U
BBIIONHSTh XAMUUYCCKHN SKCNEPUMEHT (IpeBpalleHus
OpraHHYEeCKHMX BEIICCTB HPH HArpeBaHUH, IOIyYCHHE
STHHEHAa M M3YYEeHUE €ro CBOIHCTB, KauyeCTBEHHEIE
peaxluy Ha albIerdin], KpaxMal, YKCYCHYIO KHCIOTY;
Jeuatypauys GenKOB  IPM  HATPEBAHWM, [BCTHBIE |




peaknuy OENKOB; IPOBOUTE PEakiHK HOHHOTO 00MeHa,
ONPENeHsTh Cpedy BONHBIX PAacTBOPOB, KAYECTBEHHBIE
peakLiuu Ha cynbdar-, KapOoHaT- H XJOpH/I-AHHOHE], Ha
KaTUOH aMMOHMS; PEIliaTh YKCHEPUMEHTANLHbIE 33Ja41
o TemaM "Meramei” B "Hemeramisl'") B COOTBETCTRHU
C NpaBUIAME TEXHHUKH 0e30MacHOCTH HpH o0pamenny ¢
BeIecTBAMH M J1abopaTOpHEIM  000pYIOBABHEM;
TPEACTABIATh PE3yIHTAThl XUMHUYECKOTO DKCOEPHMEHTA
B (opMe 3amUCH YPAaBHEHHH COOTBETCTBYIOIIMX
peakuuii B (GopMyNUpPOBaTh BEIBOIBI HA OCHOBE 3THX
PE3yJIBTATOB;

OK 5.
nHPOPMAITIOHHO-
KOMMYHUKAIIMOHHBIE TEXHOJIOTHH
B npogeccHoHaNLHOH
e TeTbHOCTH;

Hcnonssosars

JIP32 - cpOpMHPOBAHHOCTH  MHPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3sBUTHSA
Haykd M OOIMECTBEHHOM NpaKTHKH, OCHOBAaHHOTO HA
JManore  KyIbTyp, CIOCOOCTBYIOLIETO OCO3HAHMIO
CBOET'0 MeCTa B ONUKYIbTYPHOM MHPE;

JIP33 - COBepIIGHCTBOBAaHHEC  S3BIKOBOH W
YHTATENBCKOH KyJBTYpbl CpescTBa
B3aMMOCHCTBHS MEXKTY JIOJBMH Y IO3HAHHSA MUpa;
JIP34 - oco3HaHHe LIEHHOCTH Hay4HOH JEATEIRHOCTH,

Kak

TOTOBHOCTH OCYLIESCTBIATE IPOEKTHYIO U
HCCIIe/IOBATENBCKYIO AeATENbHOCT MHAXBUIYAIEHO K
B TpYIIIE;

MP21 - BnanmeTh HaBBIKAMH IIOJIYYEHUS HHQOpMAUUH
U3 HCTOYHHUKOB PasHBIX THIIOB, CaMOCTOSATEIBHO
OCYILECTBIATh HOUCK, AaHANM3, CHCTEMAaTH3alHIO H
UHTEPIpeTaluio HHOOPMAIMH pPa3MYHBIX BHJIOB H
(dopM TIpeCTaBICHHS;

[IP6 6 - mrageHuE OCHOBHBIMH METOJAMH HAYYHOTO
MO3HAHUS  BEUICCTB X XUMHYCCKUX  ABJICHUH
(mabmonenue, HU3MEpEHHe, 3KCIIEPHMEHT,
MOJIEITHPORAHHNE);

IIP6 7 - chOpMHPOBAHHOCTS, YMEHHH HPOBOAMTH
pacyeTel 0 XWMHUECKUM (hOopMyJaM H YpaBHECHUAM
XHMHYECKHX DCaKIUi ¢ HCHONB30BAHHEM (H3MYCCKHX
BEJIMYH, XapaKTepH3YIOIHX BEIIECTBA c
KOJHMYECTBEHHON CTOPOHBL: obpema
(HOpMaJIbHBIE YCHOBHS) I'a30B, KONHYCCTBA BEINECTBA;
HCIIOIB30BATh CHCTEMHBIE XHMHUYECKHE 3HAHMA I

Macchl,

HNPUHATHSA pemeHHﬁ B KOHKPCTHBIX JKH3HCHHDBIX
CUTYaHHAX, CBA3AHHBIX c BELIECTBAMH H ux
TIPUMCHCHUCM,

IIP6 8 - chopMHpPOBaHHOCTE YMCHHUI NNIAHMPOBATE H
BBITIONHATE XUMHYECKUIl SKCIepuMeHT (NpeBpalieHHs
OpraHHYEeCKHX BCINECTB IIPY HATPEBAHWH, MOIyYCHHE




MP22 - co3gaBath TECKCTH B pa3snHuHBIX (popmarax c
yYeTOM HasHauyeHHs HHGQOpMAamHM ¥ IereBoid
ayIMTODHH,  BbIOHpas  ONTHMAIBHYIO  (opMy
IPEACTARNCHUS i BU3YAIN3AIIH;

MP23 - oneHHBaTh JOCTOBEPHOCTH, JIETHTHMHOCTB
nHbOpMAIHH, €€  COOTBeTCTBHE IIPABOBRIM U
MOPaJIbHO-DTHYECKHM HOPMaM;

MP24 - ycnonezoBarh cpencrsa HHGOPMALMOHHEIX H
KOMMYHHKAI[MOHHBIX ~ TEXHOJOTHE B  pelLICHAH
KOTHUTHRHBIX, KOMMYHHKATHBHBIX "
OpraHu3alBOHHBIX 3371a4 ¢ colmoaeHueM TpeboBaruit
SPrOHOMHUKH, TEXHUKH Oe30MacHOCTH, THIHeHE],
pecypcocOepeenus, NpaBOBBIX H ITHYECKHX HOPM,
HOpM HH(OpMAHOHHON 6e301acHOCTY;

MP25 - BrageTh HaBHIKAMHU PacNO3HABAHHS ¥ 3AIHHTHI

OTHNEHA M H3YYCHHME €ero CBOKCTB, KaJeCTBCHHEIE
peakiliy Ha aIbJSrH/IbL, KpaxMmall, YKCYCHYIO KHCIOTY;
JeHatypaiis OeJKoB IpH HarpeBaHHM, IIBETHEIC
peaxiui OCIKOB; IPOBOANTS PEaKIEU HOHHOTO 00MEHa,
onpenensaTh Cpeiy BOIHBIX PacTBOPOB, KadeCTBEHHEIE
peakuuy Ha cynb(ar-, KapOoHaT- U XIOPHI-AHHOHBL, Ha
KaTHOH aMMOHMS; PEHiaTh SKCIEPHMEHTAIBHEIE 3a0aduH
o TemaMm "MeTtawier” 1 "Hemetanner") B COOTBETCTBUE
C MpasuiiaMy TEXHUKH 6€30acHOCTH UpH OOpalieHHH C
BemlecTBaMM H  JabopaTopHBIM  00OpyJOBaHUEM;
NPENCTARIATH PE3YIIbTAThL XUMHYECKOIO KCIIEPUMEHTa
B (opMe 3alECH YpaBHEHHH# COOTBETCTBYIOINHX

‘peaxiuii ¥ (POPMyIHPOBATH BEIBOABI HAa OCHOBE ITHX

pe3yNLTaToB;
IIP6 9 - chopMEPOBAHHOCTE YMCHHS aHAIM3HUPOBATH

nadopManuy,  uHbOpMAMOHHOH  (E30IacHOCTH | XMMHUCCKYI0 HHOOPMAIIHIO, IOJyYaeMyK) H3 PAa3HBIX
JIHYHOCTH HCTOUHHKOB (CPEACTR MaccoBOH HHQOpPMAamuH, ceTh
Untepuer u npyrue);
OK 6. Pabotats B xomwtexTBe u | JIP24 - roroBHOCTE K akTHBHOH jearenvHocTH | IIP6 8 - cdopmmpoBanHOoCcTs yMeHHH IIaHHPOBATH H

KoMaHJe, (g heKTHBHO 00IaThes
C KOJUIeTaMM, pPYKOBOICTBOM,
MOTpeOUTENAMM;

TEXHONOTHYECKOM M COLHANBHOH HaIpaBJIeHHOCTH,
CrOCOOHOCTE  HHHIMHPOBATH,  IUIAHUPOBATE X
CaMOCTOSTCIBHO BHIITONHATE TAKYI JeATEIBHOCTE;
JIP26 - roroBHOCTS H CIIOCOOHOCTE K 00pa3soRaHuio H
camoo0pa3OBaHUIO Ha IPOTHKEHUN BCeH KU3HH;

MP7 - BnaneTh HaBHIKAMH y4eOHO-HCCAEA0BATENbCKOM
H IIPOEXTHOH AEATEIbHOCTH, HABBIKAMH pa3pelicHMs
nipoliem;

MP31 - noHuMMarh ¥ HCIIONIB30BATH ITPEUMYIICCTBA
KOMAHIHOH ¥ HHIAUBUAYaNLHOH paboThl;

BBLIIONIHATE XUMHYECKHH OSKCIIEPHMEHT (lIpEeBpaltieHKs
OpraHH9ecKHX BEHIECTB NPY HarpeBaHWH, IONY4YCHHE
STHACHA M M3YYCHHE €ro CBOKHCTB, Ka4eCTBEHHBIC
peakiuy Ha albJerubl, Kpaxmal, YKCYCHYIO KHCHOTY;
JeHaTypals OelJKoB IIPH HATPEBAaHWUU, I(BETHHIE
peaxiuy GSIKOB; MPOBOAUTE Peakuil HOHHOTO oOMeHa,
ONpPEAEATh CPelly BOJHBIX PAcTBOPOB, KaueCTBEHHBIC
peaKIluy Ha cynbgar-, KapOoHaT- M XJIOPH/I-aHHOHK], Ha
KaTWOH aMMOHHS; pelaTh OKCICPIMEHTAIBHBIE 3a/ja4i
o TemaM "Metamst" 1 "Hemetaluisi") B COOTBETCTBHH
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MP32 - pribupaTh TEMaTHKY M METOJBl COBMECTHEIX
JeACTBAH ¢ ydeToM  OOIHMX  HHTEPECOB, W
BO3MOXKHOCTEH Ka)KIOTO WiICHA KOJUIEKTURA;

MP33 - npuHEMATh LI€¥ COBMECTHOR NCATENBHOCTH,
OpPraHH30BBIBATE U KOOPAMHUPOBATL JICHCTBHSA IO €¢
JOCTHKEHHIO: COCTaBJIATh IUIaH NEeUCTBHIH,
pacripeNeysiTe POIM ¢ YYETOM MHEHHH YYacTHHKORB
00CYKIaTh Pe3ybTaThl COBMECTHOH PadoTHI;

MP37 - ocymecCTBIATh IMO3HTHBHOE CTPATErvyecKoe
OBEACHUEC B PA3IHYHBIX CHTYAlUsIX, HPOSBILTH
TBOPYECTRO ¥ BOOOpaxKeHHe, ObITh HHUIIMATHBHBIM
MP55 - npuHHEMarb MOTHBBI M apryMeHTHl JpYTHX
TMEOJIEH [IpH aHANMH3E PEIYIIBTATOB ACITEHBHOCTH,

MP56 - ppu3HaBarh CBOE IPABO M IMPaBO IPYIHX
moneii Ha oImuOKH

¢ IpaBHIaMK TEXHUKH 6e30IacHOCTH NpU OOpaIleHMH ¢
BemecTBaMH W JaboparopHBIM — 00OpyNOBaHHEM;
TIPEACTABNATH PE3YNBTATHI XHMHUYECKOI0 3KCIIEPUMEHTA
B (opMe 3amHMCH YpaBHECHHH COOTBETCTBYIOLIHX
peakuuii B GOPMYNHPOBaTH BHIBOJBI Ha OCHOBE 3THX
pe3yNbTaToB;

IIK 2.6. ObecneunBarh
coOIMOeHNe TEXHHKH
0€301acCHOCTH Ha  BBEPCHHOM

IPOH3BOJACTBCHHOM YYaCTKE.

JIP27 - chopMHPOBAHHOCT SKOJIOIHUYCCKOM KYIBTYDHI,

NOHHMAaHHe  BIHSHHA  COHHANDBHO-IKOHOMHYECKITX
HOPOLECCOB HAa COCTOSHHE IPHPOAHOH M COLMAILHOH
cpelpl, OCO3HaHue 1o0anEHOro Xapaxrepa

SKONIOTHYECKEX Ipo0ieM;

JIP28 - nnanupoRaHHE W OCYHICCTBICHHAE JEHCTBUN B
OKpYXaIOIieH Cpefi¢ Ha OCHOBE 3HaHHN lieneH
YCTOHUYHBOTO PA3BHTHS YEJIOBEIECTRA,;

JIP29 - axTHBHOE HENPHATHE ACHCTBHH, MPUHOCIIIHX
Bpell OKpyxaioueii cpejie;

JIP30 - yMeHme NpPOTHO3HpPOBaTH HEOIATONPUSTHEHIC

OKOJOTHYECKHE  [IOCHEJACTBHA  NPEANPHHUMAEMBIX
JEeHCTBHH, HPEROTBPANIATh HX;
JIP31 - pacmupenme  onelta  JeSTENBHOCTH

[1P6 1 - chopMHUpOBaATE IpPEICTaBICHUS: O XUMHUYECKOH
COCTABISIOIIEH €CTECTBCHHOHAYUHOH KapTHHBI MHpa,
ponM XHMMH¥ B IO3HAHAM SABJICHHH MpPUPOABI, B
(pOPMHPOBAHHH MEIIUIGHUA W KYIBTYDHl JIMYHOCTH, €€
(YHKIMOHAIBHOH TpaMOTHOCTH, HeoOXonuMolt Iuig
peiieBusd  IPAKTHYECKHWX 33Ja4 U DKOJOTHYECKH
00OCHORAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO H
IIPHPOJHOH Cpee;

[IP6 10 - chopmupopaHHOCTh YMEHHH COOMOHATH
MIPaBHNA YKOJOTHIECKU 1e1eco00pa3Horo ITOBEACHH B
ObiTy B TPYLOBOH IEATENSHOCTH B LEIAX COXPaHEHHS
CBOEr0 3JI0POBbI M OKpy)alolleH IPUPORHOH Cpensi;
YYUTHIBATH ONACHOCTH BO3JEHCTBHA Ha  JKHBBIC
OPTaHH3MEL OINPCIEIICHHAIX BEIICCTB, IIOHHMAas CMBICT
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IKOJIOTHYECKOH HallpaBjIeHHOCTH;

MP5 - BHOCHTH KODPEKTHBBI B JIeATEILHOCTD,
OLICHHBATL  COOTBETCTBME  PE3YJILTATOB  IEIIM,
OLICHUBATH PHCKH TOCIE/ICTBHE JEATeNLHOCTH;

MP6 ~— pasBuBaTh KpEATHBHOE MBIIVIEHHE IIPH
PELEeHNH KU3HEHHBIX IPoOIIeM;

MP7 - BrameTh HaBBIKAMH Y4eOHO-HCCIIEIOBATENBCKON
H TIPOEKTHOH JEATCIBHOCTH, HABBIKAMU pa3peuIcHHs
npobiem;

MP16 — ocymiecTBIATH LENSHANPABICHHBIH NOHCK
IepeHoca CpEeACTB M CHOCOOOB  NCHCTBHA B
podeccHOHANBHYIO CPELY;

MP17 — ymeTh TIepeHOCHTSH 3HAHUS B NMO3HABATCIIBHYH)
U [IPaKTUYECKYIO O0NACTH KU3HEAEATEIHHOCTH;

MP48 - ymers ollcHMBAaTL PUCKH M CBOEBPEMEHHO
IPUHAMATH PEIICHHUS 110 UX CHIDKEHUIO

IIOKA3aTeNs IpeAenbHoN JOTTYCTUMON KOHLICHTPAIH;
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2. CTPYKTYPA 1 COAEPKAHUE VUEBHOI'O ITPEJIMETA

2.1. O6bem yuebHoro npeaMera i BUAbI yueGHoil paboThI

Bun y4e6Hol paGoTel

O6beM B yacax

O6beM oGpazoBaTe bHOM NPOTrPaMMBl YIeOHOTO IpEIMETa 69
O6s3are bHag Ay AUTOPHAS HATPY3Ka: 69
TEOPETHUESCKHE 3aHATHS, 44
B T.4. B JopMe MPaKTHIeCKOH MOJTOTOBKH 2
[PaKTHYECKHE 3aHATHS, 22
B T.4. B opMe IpaKTHYECKOH IOATOTOBKH 4
naBopaTopHble 3aHATHS, 6

B T.4. B dopMe NpakTHYecKoii DOATOTOBKH

CamocrosTebHas pabora,
B T.4. B hopMe IpaKTHUeCKOH IOATOTOBKH

WNaausnayansHelil OPOeKT

IIpomexyTouHast aTTecTANHA:
- nadrdpepeREPOBAHHBIH 3a4eT
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2.2. TemaTnueckuii IJIaH U coepkanHie YieGHOro npeaMera

Haunmenopaunme Copepxxanpue yucOHOro Mmarepuaia u GopmMel Oo6vem | B Tom uncae Koap! o6mux KoMieTeHI il &
pa3ienoB M Tem OPraHH3ANUH JIeATEIHHOCTH 00y 4AIOMHXCH B Yacax npaKTH- JIHYHOCTHBIX, METANPCAMETHBIX,
JecKan IIpeAMETHLIX Pe3yabTaTOB,
MOATOTOBKA (popMHPOBAHHIO KOTOPHIX
crocoGeTByeT 3JIeMeHT NPOrpaMMbl
1 2 3 4 5
Paznen 1. OcHOBBI cTPOCHUS BEMECTBA
Tema 1.1. Teopernueckoe 3angTHe. OCHOBHBIC HOHATHA H 3aKOHBI 2 — OK 2;

Crpoenye aromoB | xumun, CrpoeHue BeilecTBa. JIP 23; JIP 25;
XUMHYECKUX CoBpeMeHHas MoOJENb cTpoeHus aroma. CHMBOJIMYCCKHH MP 2; MP 17; MP 18
5JEMEHTOB 1 S3BIK  XMMHH., XHMHUYECKHH JJIEMEHT. JJIEKTPOHHA TIPS 1; TIP6 2; TIPG 3, I1PG 5

IpUpoJa KoHpurypamuss aroma. Kraccupukxanus XUMHYECKHX
XHMHYCCKOM CBS3M | 3JIEMEHTOB (S-, p-, d-2JIEMEHTH). BaneHTHBIE 3JIEKTPOHBL
BaneHTHOCTE. JNEKTPOHHAS IPHPOAA XHMHYECKON CBA3H.
ONEeKTPOOTPHUATENBHOCTE.  BRAB  XMMHYECKOH  CBA3M
(xoRaJICHTHAS, MOHHAs, METAJUIMYECKas, BOHOPONHAA) WU
cmocodrl ee 00pazoBaHus
Tema 1.2, IIpaxktuaeckoe 3ausTHe Nel. Pemenue 3amaHuil Ha 2 - OK 2; OK 5;

llepuoauueckuii | XapakTEpUCTHKY  XHMHYECKHMX — JJIEMEHTOB [0 HX JIP 23; JIP 24, JIP 34;

saxoH ¥ Tabnuna | nonoxennro B [ICXD JI.W. Menneneepa MP 1; MP 2; MP 3; MP 4;

JL.W. Mengencesa MP 12; MP 17

ITP6 1; ITP6 2; [1PO 3; 1IP6 5

Paznen 2. XumMdeckne peakiua

Tema 2.1. Tumer | Teopernueckoe 3ausitne. XUMHYCCKHE PEAKIHH 2 — OK 2;
XUMUYECKUX Knaccdukarus 1 THIIB! XUMUYECKHX PEaKiii ¢ yJacTHEM JIP 23; JIP 25;
peaknuit Heoprauudeckux  BemecTB. CocrasieHHe ypaBHEHHH MP 2; MP 5; MP 7; MP 17;

pealclmﬁ COCHHHCHHA, PA3IOKCHIH, 3aMCIIICHY, 06M6Ha, B
T.9. pCaKIII/Iﬁ ropCHES, OKHCICHHA-BOCCTAHOBNICHEA.

I1P6 1; ITP6 2; I1PG 3;
I1P6 4, TTP6 5; TTPG 7
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YpapeeHust OKHCJICHUSA-BOCCTAHOBIICHHS, Crenenp
oxuciieHHs, OKHCIHTENb H BOoCcTaHOoRHTEb, COCTaBleHHe
74 ypasHHBAHYE OKHCIHNTENLHO~BOCCTAHOBHTCIBHEIX
peakudii METOIOM DIIEKTPOHHOTO OanaHca. OKHCIHTEILHO-
BOCCTAHOBHTEC/IBHEIE peaknuu B HnpHupoJie,
IIPOU3BOACTBCHHLIX Ipoleccax M IKM3HCHACATCILHOCTH
OPraHu3IMoB

Hpakruueckoe 3amsitme Ne2. Pemrenme 3amau  u
YHPAXKHEHHH HA OCHOBHEIE 3aKOHBI XUMHH

OK 2; JIP 23; JIP 24,
MP 1; MP 2; MP 3; MP 5;
MP 7; MP 12; MP 17
TIPG 2; TIP6 3; IIPG 7

Tema 2.2,
DNeKTPONUTHYCCK
ag AMCcConMaIys u

HOHHEII 00MEH

Teoperuueckoe 3ansitHe. Teopus BICKTPONHTHUESCKOMH
JHCCOLHAIIHL.

WOHBI. 3MEKTPOIHTEH, HEMJICKTPOIUTEL. Peakiuy HOHHOTO
oOmena. CocTaBleHHE peakildii HOHHOro oOMcHA IyTeM
COCTABJICHHA WX TONHBIX H COKPAICHHBIX HOHHBIX
ypaBHeHHH. KHCITOTHO-OCHOBHEIC PEAKIIHH.

OK 2;
JIP 23; JIP 25;
MP 2; MP 17; MP 18
ITPG 1; T1PG 2; TIPG 3; [1P6 5

IpaxTugeckoe 3apsitae Ne3, CocrapneHue ypapHEHHH
peaxiui oOMeHa B BOJHBIX PaCTBOPAX IEKTPOJIHMTOB.

OK 2;
JIP 23; JIP 24;
MP 2; MP 17; MP 18
ITP6 1; ITPG 2; I1P6 3; 11P6 4

Kowxrpoannas pabora Ne 1

Pazpen 3. Crpoenne u CBOMCTBA HEOPTAHNYECKHUX BEHIECTB

Tema 3.1.
Knaccupuxanus,
HOMEHKJIATypa

CTPOEHUE
HEOPraHHYeCKUX

BEIIECTB

Teopernueckoe 3ausiTne. Heopranugeckue renecrsa.

IlpeoMer Heoprapmueckodh xumuu. Knaccuduxanus
HEOPraHuveckux BemectB. HIpocThie H ¢I0KEbIC BEIIECTRA,
OCHOBHBIC  KJJACChI  CIOXHBIX  BEIECTB  (OKCHJIBI,
THIPOKCHIBL, KHCIIOTHI, COJIH). Bisanmocssish
HEOPraHWYEeCKHX  BelecTB. ArperarHble  COCTOSHMSA
Bemecrsa, Kpucrajumyeckue u amMopdHbie BeliecTsa.

OK 2; JIP 25;
MP 2; MP 4; MP 5; MP 16;
MP 17; MP 18; MP 48;
11P6 1; ITP6 2; 11P6 3; IIPO 4; ITP6 5
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Tuns KPHCTAUTHYECKUX peLeToK (aroMHas,
MOJICKYJIApHAs,, WOHHAZ, MCTALIHYECKas). 3aBHCHUMOCTH
(pU3HUECKHX CBOICTB BemIeCcTBAa OT THIIA KPHCTAILIHYECKO
pelleTky. 3aBUCHMOCTE XHMHYECKOH aKTHBHOCTH BEHIECTR
OT BHIA XHMHUSCKOH CBI3M H THIA KPHCTAUIHISCKOH
pewretk. prnunas: MEOrooOpas3ys BeIECTB

Hpaxruueckoe zapnrue Ned, PenieHue HpakTHUECKHX
3afagMif  mo  wiaccuQHUKalMH,  HOMEHKIAType W
XHMHAYEeCKUM  (opMysaM  HEOPraHUYecKHX  BEIIECTB
pa3nmUYHBIX KJIaCCOB.

OK 2; IIK 2.6;
JIP 23; JIP 24 JIP 25;

MP 2; MP 3; MP 4; MP 5; MP 7;
MP 12; MP 13; MP 18; MP 19;

ITP6 1; TIPG 2; ITPG 3;
T1P6 4; I1P6 5; TIP6 8;

Tema 3.2,
dusuko-
XHMHAYECCKHE
CROHCTRA
HEOPraHu4eCcKux
BEIIECTR

Teopernueckoe 3auarue. MeTamns

Ob0umme ¢duspmyeckue W XHMUYECKHE CBOHCTBA METAJUIOB.
CnocoGbt momyueHus. 3Ha4eHHE METAJLIOB H HEMETAJIIOB B
IPUPOJE U JKH3HEIEATENBHOCTH YEIOBEKA M OPraHW3MOB.
Koppos3us MerayioB: BABI KOPPO3UH, CIOCOORI 3alHTHI
METAUIOB OT KOPPO3HUH

OK 2; OK 5;

JIP 23; JIP 24; 1P 34;
MP 1; MP 2; MP 3; MP 4,
MP 12; MP 17; MP 21
IIP6 1; ITP6 2; IIP6 3;
ITPG 4; ITP6 5; TTP6 10;

Teopernueckoe 3anarune. Hemeraisi

Obmme guznyeckne ¥ XHMHUUECKHE CBOHCTRA HEMETAINIOB.
Tunuunele cBoiictBa HemerawmioB IV- VI rpymi
Knaccuduxanus U HOMEHKJIaTypa coeHEHHI
HeMeTaw1oB. KpyroBoporsl OWUOTeHHBIX OIIEMCHTOB B

OpupoNe

0K 2; OK 5;

JIP 23; JIP 24; JIP 34,
MP 1; MP 2; MP 3; MP 4;
MP 12; MP 17; MP 21
IIP6 1; ITP6 2; TIPG 3;
I1P6 4; I1PO 5; TIP6 10;

Teoperuueckoe  3amaTHe. XHUMHUYECKHE  CBOHCTBA
OCHOBHBIX KJTaCCOB HEOPraHMYCCKUX BEIECTB

XUMHYeCcKHe CBO¥icTBa OCHOBHBIX KIIaccoB
HEOPraHW4YeCcKMX  BeUIecTB  (OKCHUIOB, THIPOKCHIAOB,
KHCIOT, cojleif | JIp.). 3aKOHOMEPHOCTH B M3MCHCHHU
CBOMCTB IIPOCTHIX BEHICCTB, BOXOPOAHBIX COCIUHEHMUIA,

0K 2; 0K 5;

JIP 23; JIP 24; JIP 34;
MP 1; MP 2; MP 3; MP 4;
MP 12; MP 17, MP 21
ITP6 1; [1P6 2; I1P6 3;
ITP6 4; T1IP6 5; TIP6 10;
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BBEICHTHX OKCHIOB N I'HAPOKCHIOB

IIpakruyeckoe 3auaTue NeS. VccnemosaHue CBOMCTB
OCHOBHBIX KJTaCCOB HEOPraHU4eCKHX BEINECTB.

OK 2; OK 5; IIK 2.6;
JIP 23; JIP 24; JIP 34;
MP 1; MP 2; MP 3; MP 4;
MP 12; MP 17, MP 21
TIP6 1; I1PG 2; TIP6 3; I1PG 4; [P0 5,
I1P6 7; 11P6 9; I1P6 8; I1P6 10;

Tema 3.3.
WMrentuduxanus
HEOPraHHIeCKIX

BEINECTB

JlaGopaTopuoe 3auaTHe  Nel, Wnenrudukanms
HEOPTraHUYeCKUX BEIECTB

OK 2; OK 5; OK 6;

JIP 23; JIP 24; MP 1; MP 2; MP 5;
MP 7; MP 12; MP 13; MP 17; MP 20;
I1P6 1; T1P6 2; TIPO 3;
1IP6 4; ITP6 5; I1P6 8;

KonrpossHas pabora Ne2

Paznen 4. CrpoeHne U cBOCTBA OPraHNYecKNX BeNIeCTB

Tema 4.1.
Knaccuduxanug,
CTpPOCHHE U
HOMEHKJIaTypa
OpPraHAYEeCKUX
BEINECTB

Teopernveckoe 3aHATHE. OCHOBHEIE TIOHSTHS
OPrasyYecKoOl XUMHUHU

IlosiBrenue U pa3BUTHE OPraHHUCCKOH XUMHH KaK HAYKH.
Ilpenmer opraaudeckoil xummu. MecTo H  3BaveHHe
OpraHUYecKOd XMMHE B CHCTEMC CCTECTBEHHBIX HayK.
XHuMHYEeCKOe CTPOSHHE KaK HOPsIOK COCTHHEHHS aTOMOB B
MOJIEKYJIE ~ COITIacCHO HX  BajieHTHOCTH. (OCHOBHBIE
HOJNOXKEHHs TEOPHH XUMHYECKOTO CTPOCHMA OPraHnYecKux
coequHennii A.M. byrneposa. VYriepomueli - cxener
OpPTaHHYECKOH MOJEKYJBl. 3aBHCHMOCTE CBOHCTB BEINECTR
OT XUMHYECKOTO CTIpoeHHsS MoNekyl HMsomepus n
WU30MEPEL.

IMonsaTe o©  ¢yHKIHOHANBHOW  rpymne.  Pagmkan.
[Mpuams! KiaccuPUKauMH OpraHHYeCKHX COETHHEHUH.
MexnyHapoaHas HOMEHK/IaTypa " TPHHIHITBI

OK 2;
JIP 23; JIP 25; JIP 31;
MP 4; MP 18; MP 1; MP 6; MP 17;
I1P61; I1P6 2; TIPG 4; TIP6 5; I1P6 10;
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HOMEHKIATYps!l opranuueckux coenunenuit. IToHstue o6
A30TCOACPKANMX COSNMHCHUAX, OHONOIHYSCKH AKTHBHEIX
BeIecTBax  (YyrieBozax, IKHpax, Oelkax H®  1p.),
BEICOKOMOJICKYJIAPHBIX COCNHHEHUAX (MOHOMED, HOIUMED,
CTPYKTYPHOE 3BEHO)

Ilpakruaeckoe 3ansiTne Neb. BeinonHerHe yIpaKHeHHH
HA cOCTaBleHHe (OpMyN ¥ 3HaHHE HOMEHKIATYphl U
H30MEPHH OPraHHYECKUX BELIECTB.

OK 2; 1IK 2.6;
JIP 23; JIP 24; JIP 31;
MP 4; MP 18; MP 1; MP 6; MP 17;
I1P61; 11P6 2; TIPG 4; ITP6 5; IIP6 10;

Tema 4.2.
CaoiicTBa
OpraHHYECKUX
coeqHHEHUH

Teopernueckoe 3anaTue. [IpeaensHbie yrneBoa0poIs!
DH3NKO-XEMHUYECKHE CROMCTBA OPraHUYeCKUX COS/(MHCHMH
OTHCABHBIX KJAcCOB (OCODSHHOCTH KJAcCHpHKAIMH H
HOMEHKIIATYPBl BHYTPHM KJdcca, FOMOJIOTMYECKHI psij
obmas d¢opMmyna; U3OMepHs; (UINIESCKUE CBOJCTRA,
XUMHMYECKHE CBOMCTBA; COCOOB! HOIYYeHHS): HpeAebHbIC
VEJIEBOZOPOE! {AIKaHbL ¥ MHKIOANKaHE). [ opeHre MeraHa
KaKk OAWH M3 OCHOBHBIX HCTOYHHKOB Tella B
npombimeEHocTd B Obriry.  CpolicTBa  IPHPO;IHBIX
YIASBOJOPOJOB, HAXOXKICHUE B IPHpPOJE ¥ IPUMEHECHHE
aJIKAaHOB

0K 2; OK 5; OK 6;

JIP 24; JIP 25; JIP 28; JIP 29; JiP 32;
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP 21; MP 24,
MP 25; MP 48;

IIP61; I1P6 2; I1P6 4;

IIP6 5; ITP6 6; I1P6 10

Teoperndeckoe 3anaTie. Henpeaenpueie yriaeBoa0pOILL
AJIKeHBI, @IKMHBL, AQIKQJHCHBI M  apOMaTHYeCKHe
yrIIeBOZOpOABL. | 'OpeHue aumeruneHa Kak HCTOYHHK
BBEICOKOTEMIIEPATyPHOTO TUIAMEHHM IS CBapK¥ M PE3KH

OK 2; OK 5; OK 6;
JIP 24; JIP 25; JIP 28; JIP 29; JIP 32;
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP 21; MP 24,

METAIIOB MP 25; MP 48;

[TIP61; IIP6 2; T1P6 4;

I1P6 5; ITP6G 6; 11P6G 10
Teopernueckoe 3aHATHE, Kucnoponcoaepxammue 0K 2; OK 5; OK 6;
COeINHEHHS JIP 24; JIP 25; JIP 28; JIP 29; JIP 32;

Couprel u ¢eHonsl, KapOOHOBBIE KHCIOTHI B 3(QHPHIL,

MP 2; MP 6; MP 12; MP 13; MP 18;
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AMBIErUIBl W KETOHBI, XHPBI, yraeBoXbl. llpaxTmueckoe
OpUMCHEHHE  OTWICHIJMKOJS,  TJIMICpUHA, (eHona.
[lpumenenne ¢opManprersia, aueTanbIeruaa, YKCYCHOMH
KUCJIOTEL. MBUIAa KaK COJIM BEICIIMX KapOGOHOBBIX KHCHOT.
Moromnae cBoiicTBa MBI

MP 19; MP 20; MP 21;
MP 24; MP 25; MP 48,
TIPG1; TIP6 2; TIPG 4;
11P6 5; 1IP6 6; 11PG 10

Teoperudeckoe 3augTHe. A30TCOIEPKAINIME COENHHCHUS.
ITnacrmacchl ¥ BOJIOKHA.

AMWHBI U aMHHOKHCIOTBI, Oenky. BricokoMOsIeKynspHble
coequHEHNs (CHHTETHIECKUE ¥ OMONOTHYECKH-aKTURHEIE ).
Monomep, nonuMep, cTpyKTypHOE 3Be¢HO. ITomuMepusanys
STUJIEHA KaK OCHOBHOE HAIIPABIICHUE €0 MCIIONb30BaHUS.
I'enerndeckas CBs3p MEXAY KiaccaMH OpPraHMYecKHX
COocMHAHeHHUH

OK 2; OK 5; OK 6;

JIP 24, JIP 25; JIP 28; JIP 29; JIP 32;
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP 21;

MP 24; MP 25; MP 48;

ITP61; I1P6 2; TIPO 4;

I1PG 5; ITP6 6; I1P6 10

IIpakTHueckoe 3ausitme Ne7, Mccnenopanue M amanus
XUMHYECKHX CROHCTB YIIeBOAOPOIOB.

OK 2; OK 5; OK 6; 11K 2.6;
JIP 23; JIP 24; JIP 26; JIP 28; JIP 29;
JIP 30; JIP 34;

MP 3; MP 7; MP 12; MP 13; MP 17;
MP 19; MP 20; MP 21;
MP 24; MP 25; MP 48;

[1P61; TIPG 2; ITP6 4; TIP6 5; I1P6 6;
IIP6 8; ITPG 9; I1P6 10

IIpakTnueckoe 3ausTne Ne8, Vccienosanue M aHaiu3
XAMUYECKHX CBOHCTB KHCIOT U CIHPTOB.

OK 2; OK 5; OK 6; ITK 2.6;
JIP 23; JIP 24; JIP 26; JIP 28; JIP 29;
JIP 30; JIP 34;

MP 3; MP 7; MP 12; MP 13; MP 17;
MP 19; MP 20; MP 21;
MP 24; MP 25; MP 48;

I1PG1; ITP6 2; TIPG 4; T1P6 5; I1P6 6;
ITP6G 8; T1P6 9; I1P6 10

Tema 4.3.

TeOpCTH‘[ECKOﬁ 3AHATHE, BI/IOOpI‘aHH'-ICCKIde COCIHHCHHA.

0K 2; OK 5; OK 6;
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Hpentudukanus

Hpumenenne ©  OHoONOTHuUECKas  pollb  YITIEBOJIOB.

JIP 24; JIP 25; JIP 28,

OpPraHRYeCKHUX OxkucneHne YriaeBOXOB — HCTOYHHK DJHEPIHH JKHMBBIX JIP 29; JIP 30; JIP 31;
BCILECTB, HX opranu3moB. OO0mactH  NpEMEHEHHS ~ aMHHOKHCIOT. MP 2; MP 6, MP 12; MP 13; MP 18§;
3HAYEHHE ¥ [IpeBpamenys OelKoB MHINH B OPraHu3Me, bUoONOTHYECKHE MP 19; MP 20; MP 21;

IpUMEHEHHE B bysxmum 6enxoB. buonoruueckue QyHKnuH KupoB. Pors MP 24; MP 25; MP 48;
OBITOBOI H OpTaHWYecKOM XMMHH B pELICHHH [OpodlieM IHIIeBoi ITP61; T1IPG 2; TIPG 4;

TIPOU3BOJICTBERHO | Oe301acHoCTH IIPG 5; IIPG 6; TIPG 10
# nesrenpHocTd | Teopermueckoe 3anasaThHe. Oprannyeckas XHMUs B JKA3HU 2 — OK 2; OK 5; OK 6;
yeaoBeKa H JESTEIBLHOCTH USJIOREKA. JIP 24, JIP 25; JIP 28;
Poar opraHumyeckodi XUMHHM B pelleHHMH Ipo0ieM JIP 29; JIP 30; JIP 31;
IHEPreTHUeCKoH 0e30IacHOCTH, B Pa3BHUTHH MEIHIIMHBL, MP 2;: MP 6; MP 12; MP 13; MP 18;
CO34aHMH HOBBIX MaTePHAIORB, HOBBIX HCTOYHHUKOB SHEPIHH MP 19; MP 20; MP 21;
(aslbTEpHATHRHBIE MCTOYHHEKH  3Hepruu). OnacHocTh MP 24; MP 25; MP 48;
BO3NEHCTBHA HAa JKHBBIC OPraHU3MBl OPraHWYEeCKHX 11P61; T1P6 2; T1P6 4;
BEIECTB OTACIBHBIX KIACCOB (YITIEBONOPOJBI, CHHPTEL [1PG 5; I1IP6 6; 11P6 10
(heHOIBI, XJIOPOPraHHYeCKHe [IPOU3BOIHEE, ANBJSIHIAL U
JIp.), CMBICH  HoOKaszaTells TIPEASNBHO — JOHycTHMOH
KOHIEHTPAHH.
JlabopatopHoe 3aAHATHE Ne2., WnesTuduranys 2 — OK 2; OK 5; OK 6; [IK 2.6;
OPraHHYeCcKUX COeMHHEHHH. JIP 23; JIP 24, JIP 26; JIP 28; JIP 29;
JIP 30; JIP 34;
MP 3; MP 7; MP 12; MP 13; MP 17;
MP 19; MP 20; MP 21;
MP 24; MP 25; MP 48;
ITPG1; TIPG 2; TIPG 4; 11P6 5; 11IP6 6;
[IP6 §8; I1P6 9; T1IPG 10
Konrpoasuas padora Ne3 2 —

Pasznen 5. Kuneruu

€CKHE H TepMOAHHAMHYECKHE 3aKOITOMEDHOCTH NPOTCKANNA XHMHYCCKHX peaxum“l

Tema 5.1
CKopocTh

Teopernaeckoe 3AHATHE,
XUMHYECKOE PABHOBECHE.

Ckopoctp PCaKIHH.

2

OK 2, 0K 5;
JIP 23; JIP 24; JIP 34,
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XUMHYECKHX
peakiuii.
XHUMHYECKOE
paBHOBECHE

3aBHCHMOCTH CKOPOCTH PEaKI¥H OT Pa3jIMYHbIX (HhaKTOpOB:
MPUPOABl  pearvpyloliMX  BEIIECTB,  KOHIEHTPAIIH
pearupyiomux — BemecTB, TeMIEparypsl H  IUIOLIAIH
PEaKHMOHHOM  roBepxHOCTW.  Temmossle  3(QEKTHI
XHMHYECKHX peaknoui. OK30- K IHIOTCPMHUCCKHE,
PpeaKIyH.

ObparuMocTh peaknuii. XUMHYSCKOE pPaBHOBECHE H ero
CMEIEHHe [0  JIeHCTBHEM  pasiHMuHBIX  (aKTOpOB
(KOHIIGHTpAIIUs PEarcHrOB MM IPOAYKTOB PpEaKLuH,
NAaBICHME, TEMIeparypa) [UIS CO3JaHuS ONTHMAIBHBIX
YCIOBMHA TPOTEKaHUs XUMHYECKMX IIPOIECccoB. IlpuHim
Jle lllaTtense

MP 1:MP 2; MP 3; MP 4,
MP 12; MP 17, MP 21
ITP6 1; I1PG 2; T1P6 3; I1IPG 4; [IPG 5
I1P6 7; IIP6 9; 11P6 8; I1P6 10;

>

[pakTuueckoe 3ausaTHe Ne 9. OnpenencHue CKOPOCTH
XEMHYECKON DPEaKiliH, YCAOBHH CMEHICHUS XUMHYECKOro
paBHOBECHS.

OK 2; OK 5; IIK 2.6;
JIP 23; JIP 24; JIP 34,
MP 1;MP 2; MP 3; MP 4;
MP 12; MP 17; MP 21
ITPG 1; TIPG 2; TIPG 3; TIPG 4; IIP6 S
I1P6 7; T1P6 9; I1PG 8; I1P6 10;

3>

Pazpen 6. PactBops

1

Tema 6.1.
[Houarue o
pacTBOpax

Teopernueckoe 3ansaTue. PactsopsL

PactBopenne xak ¢uzuko-xpmuueckuii mponecc. Crnocobsl
NpPHrOTOBNEHUS pacTBOpoB. PacrBopuMocTs. Maccosad
HONIE PacIBOpEHHOro BemiectBa. CMEICH IOKa3aTens
OpemeslbHO  JONYyCTHMOM — KOHHEHTpald#® H  €To
HCIIONB30BAHHE B OLEHKE dKOJIOTHIecKol fe3omacHocTH.
IIpaBuna H5KOJOTHYECKH HENecoo0pa3HOro MOBEACHHS B
OBRITY H TPYXOBOH HEATETEHOCTH B HE/IX COXPaHEHUs
CBOETO 3I0pOBHS W OKpyxaomeH npupoaHoll cpeasy;
OMacHOCTh  BO3MCHCTBHA  HA  JKUBBIE  OPraHHU3MBbI
OIIPEJENEHHEIX BEIIECTB.

OK 2; OK 5;
JIP 23; JIP 24, JIP 34,
MP 1; MP 2; MP 3; MP 4;
MP 12; MP 17; MP 21
ITP6 1; I1PG 2; ITPG 3; ITP6 4; IIPG 5
I1P6 7; ITPG 9; I1P6 §; [1P6 10;

»
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Pentenme IIPaKTHKO-OpHCHTHDOBANTIILIX pacuaCTHBIX
3ajaduil Ha PacTBOPbl, HCIOJIL3YCMEBIC B OBITOBOH M
IIpOPISBOI[CTBGHHOfI JECATCIBHOCTH YCJIOBCKa

Tema 6.2,
Hceaegopaune
CBOMCTE
pacTBOpoOB

Jlaboparopnoe 3anarue Ne3. Ilpurorosienne pacrBopos
3aJaHBO# KOHUEHTpALIH.

OK 2; OK 5; TTIK 2.6;
JIP 23; JIP 24; JIP 34,
MP 1; MP 2; MP 3; MP 4;
MP 12; MP 17; MP 21
T1P6 1; ITP6 2; I1P6G 3; 11IP6 4; TIP6 5;
ITP6 7; IIP6 9; ITP6 8; I1P6 10;

Paznen 7. Xumusa B

ObITY M HPOU3BO/ICTECHHOM IEATEJILHOCTH YeJI0BeKa

Tema 7.1
Xuamus B OBITY ¥
IPOM3BOACTBEHHO
i AeSTENbHOCTH
UeJIoBeKa

Teopermyeckoe 3amarme. Hoseilipe  AOCTHIKEHHA
XUMHYECKOH HAYKH U XMMUYECKOH TEXHOJIOTHH,

Ponp  xumMmm B olecrmedyeBHH  3KOJIOTHMYECKOH,
SHEPreTHYECKOH M TNHMIUEBOH 0e30HacHOCTH, Da3BUTHHI
MeauiueBL  [IpaBuna mOMCKAa M aHANH32 XHMHYECKOH
AHGOpMANME M3 DPA3NUYHBIX MCTOYHUKOB (Haydnas W
yuyeOHO-Hay4Has  nuTeparypa, CpeacTBa  MaccoBOH
uHpopmanuu, cets MaTepHeT)

OK2; 0K 5; 0K 6;IIK 2.6
JIP 25; JIP 32; JIP 26,
JIP 27; J1P 28; JIP 29,
MP 1; MP 2MP 24; MP 25; MP 48;
T1P61; ITP63; I1PG 6; I1P6 9; I1PG 10;

IpaxTnueckoe 3anaTue Ne 10 CocraBneHue kelcoB o
DpUMCHCHMH XMMHUYCCKHMX BEINECTB H TEXHOJOTHH cC
yuerom Oynymielt npodeccHoHEHON AesSTeNHHOCTH

0K 2; OK 5; OK 6; ITK 2.6
JIP 23; JIP 24; JiP 33; JIP 34; JIP 27,
JIP 28; JIP 29; JIP 30; JIP 31;
MP 3; MP 4; MP 5; MP 6; MP 7,
MP 12; MP 13; MP 17; MP 18;
MP 19; MP 20; MP 21; MP 22;
MP 23; MP 31; MP 32; MP 33;
MP 37; MP 48; MP 55; MP 56
I1P6 1; I1P6 3; T1P6 4;
I1P6o; ITP6 9; ITPG 10

IIpaxTiveckoe 3amsirue Ne 11 3ammra KeHCOB O
IIPEMEHEHHH XAMMYECCKHUX BEIECTB M TEXHOIOrHH ¢

OK 2; OK 5; OK 6; IIK 2.6
JIP 23; JIP 24; JIP 33; JIP 34; JIP 27,
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yueToM Oyaymeii mpogecCoHanbHOM AeATEIHOCTH

JIP 28; JIP 29; JIP 30; JIP 31;
MP 3; MP 4; MP 5; MP 6; MP 7,
MP 12; MP 13; MP 17; MP 18;
MP 19; MP 20; MP 21; MP 22;
MP 23; MP 31; MP 32; MP 33;
MP 37; MP 48; MP 55; MP 56
HP6 1; I1P6 3; TIP6 4;
[1P66; 11P6 9; TIPS 10

IIpomexyrounas atTecTanus (1nddepeHMPOBAHHBINA 3a1€T)

Bceero:

69
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3. YCIIOBHS PEAJIN3AIVY ITPOTPAMMBI YVYEBHOI'O IIPEJIMETA

3.1. MaTepuanbHo-TeXHHYeCKoe o0ecrevyeHne

Jns ocBoeHuss mnporpammsel ydebHoro mnpeamera OOI16.12 Xwumua B
OBIIOY «KOMT» wumeerca yueOHbplH xabuHer «EcTecTBeHHOHAYJIHbIE
AMCHUATLITAHED).

[Tomemenne kabuHeTa OCHAILIEHO THIOBEIM O0OpYXOBaHUEM, B TOM YMCIE
ClellaIU3UpoBaHHON  y4yeOHOM  Mebenbl0 M cpeicTBaMH  OOY4eHHS,
HeOOXOMUMBIMK  JJIsI  BEIONHEHWs TpeOoBaHu#l K YpPOBHIO IIOATOTOBKYU
obydJaronmxcs.

OcHamenue yuebHoro kabusera:

— IOCaIO0YHBIE MECTA 110 KONWIECTBY O0YYaIOIHUXCS;

~ paboyee MeCTO MpenogaBaTes;

—~  npodecCHOHATPHO-OpHEHTHPOBAHHBIE 3ada M.

JunakTudeckue MaTepraibl:

— METOAMYECKHE PEKOMEHIAIUY 10 BBITOJHEHUIO MPaKTW4IeCcKuX pabor mno
yuebHOoMy npegmety QOI16.12 Xumus;

— KOMIUIEKT 3a/laHui UL IpOBeAeHHS MIUCbMEeHHBIX KOHTPOJIBHEIX paboT;

—~ KOMIIJIEKT 3ajaHui ISt IIPOBENCHUS THCHMEHHOT'O
b bepeHIIHPOBAHHOI0 3a4eTa.

Texuuyeckue cpenctTBa OOyUeHUS:

— IIEPCOHANBHBIM  KOMIBIOTEp C  JIMLEH3WOHHBIM  IIPOTPAMMHBIM
obecreueHHEM;

— IPOEKTOp C IKPaHOM.

3amsr:

bubnnorexa, YUTaNBHBIH 3a] ¢ BBIXOJIOM B ceTh VIHTepHET.

3.2. Madopmaunontoe obecnedeHne peaju3alMd AporpaMMbl
g peanuzaruu nporpamMmsl B 6ubmmoreunoM dorge OBIIOY «KOMT»

HMEIOTCS II€YaTHBIE M JJICKTpOHHBIE oOpa3oBaTenbHblE M HHOOPMAIMOHHEIE
pecypehl AiA HCIIOAB30BaHMs B 00pa30BaTe/IbHOM IIpoIiecce.

3.2.1. OcHoBHbIE HCTOYHHKH

1. Audunorenora M.B. Xumus: yueOHHK M HpakTHKYM [ CPeIHEro
npodeccuonansHoro obpazopanus/ W.B. Andumorenosa, A.B. Babkos, B.A.
Ilonkos. — 2-e u3g., uenp. u pon— Mocksa: M3parensctBo HOpaiit, 2023, —
291 ¢. — (IIpodeccuonansuoe obpasopanue). — ISBN 978-5-534-11719-6. —
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Texcr: smextponnsi#i // ObpazoparenbHas miatrdopma FOpaiit [calit]. — URL:
https://urait.ru/bcode/513807

3.2.2. lonoanuTeibHbIe HCTOYHHKH

1. Audpunoresosa W.B. Xumwusa. bazossnt yposens: 10—11 xmaccern
yueOumK A cpeanero obmero obpazoranust/ Y1.B. Audwunorenosa, A.B. babkos,
B.A. Tlonxos. — 2-e u3x., HcIip. ¥ gonl. — Mocxksa: M3natenscrso I0paiit, 2023.
— 290 c. — (Ob6meobpazoBarensuslii MUKN). — ISBN 978-5-534-16098-7. —
Texer: snextponHsr // ObpazoBarensHas wiardopma HOpaiir [caiit]. — URL:
https://furait.ru/bcode/530422

2. Xumus: yaeOHUK A cpeqHero mpodeccuonansaoro obpasosanus/ FO.A.
JleGenen, I.H. ®agees, A.M. I'onybes, B.H. Illamosan; nox obmieit pemaknumeit
I'"H. ®aneesa. — 2-e u3n., nepepad. u non. — Mocksa: Mznarenscreo HOpaiir,
2023. — 431 c. — (Ilpodeccuonansuoe obpasopanue). — ISBN 978-5-9916-
7723-3. — Texkcer: anexTporHEH // OOpasosarensHas matgopma IOpaiit [caiit].
— URL: https://urait.ru/bcode/513073

3. Mapteigopa T.B. Xumusa: y4eOHMK M MPakTHKyM UL CPEIHEro
npodeccronansHoro obpazopanus/ T.B. MapreinoBa, M.B. Apramonora, E.B.
IonynoB; nox obmeli penakuueit T.B. MapteiHoBo#i. — 2-e u31., UCIp. U TOIL. —

Mocksa: HMspateanctBo IOpaiit, 2023. — 368 c— (IIpodeccrnonamproe
obpasoBanue). — ISBN 978-5-534-11018-0. — Tekcr: »neKkTpoHHBIA //
O0pazoBarenpHas miatgopma KOpaiit [caliT]. — URL:

https://urait.ru/bcode/511690
4. Huxonmecxuit A.b. Xumua: yueOHHUK M TPaKTUKYM IS CPEIHEro
npodeccronansHoro obpazosanus/ A.b. Hukonsckwif, A.B. CyBopos. — 2-¢ u3j.,

nepepad. u pon. — Mocksa: MzpateasctBo IOpaiit, 2023. — 507 ¢. —
(ITlpodeccuonansuoe obpazoBanne). — ISBN 978-5-534-01209-5. — Teker:
snextponuslft // OO6pazoBartensHas mnnardpopma IOpafit [calit]. — URL:

https://urait.ru/bcode/513537

3.2.3. HaTepHeT-pecypebl

1. EquHas  xoleknuM — [UGPOBBIX  00pa3oBaTeNBHBIX  PEeCypcoB
[Onextponnsiii pecypc] URL: http://school-collection.edu.ru/

2. Poccuiickas aNeKTpoHHas IUKoda [OnexTpoHEEIHT pecype] URL:
https://resh.edu.rv/

3. Uudoypox [Dnextponnsii pecypc] URL: https://infourok.ru/

4.Pemty EI'D. Xwumus [Dnexrponusii pecypc] URL: https:/bio-
ege.sdamgia.ru/
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4. KOHTPOJIb U OIXEHKA PE3VJIbTATOB OCBOEHHMA YYEBHOI'O

KonTpois

PACKpHIBAIOTCS  4depes

H OICHKa pPe3YNbTATOB
AUCIHHIIINHAPHEBIS

IIPEAMETA

OCBOCHH yT-Ie6HOI“O IpcaMeTa
PE3YIIBTATHI,

HallpaBJICHHBIC Ha

dopMupoBaHHe OOIMX M HPOQECCHOHANBHEIX KOMIETCHIMH IO pasmenaM H
TEMaM coJiepiKaHud yueOHOro MaTepuana.

O6masn / Paszaes / Tema THUNBI OEeHOYHBLIX
npodeccHOHATBLHAN MeponpHATHIH
KOMIeTeHIIus

OK 2. OpranmzoBeBatk | Pazgen 1, Tema 1.1, Tema | Tecrupopanme

cOOCTBEHHYIO JeSTeIhbHOCTS, | 1.2 YeTHE onpoc

BEIOHpaTh TUIIOBBIE METOJEI H IIpencraenenue pe3yapTaTOB

CIIOCOOBI BEIOJIHEHUS TIpaxTHYecKuX paboT

npoQeccHOHANBHBIX  3a7a4, | Paspen 2, Tema 2.1, Tema | TecrupoBanue

OIICHMBATH ux | 2.2 YeTHEI onpoc

3 PexTUBHOCTD H KaUeCTRO. Ilpencraenenue pe3ynpTaToB
IIPaKTHYECKUX padoT
CocraeneHue YpaBHEHHH
peaxumi
Pentenvie XuMA4eCcKuX 3a0a4
KontponsHas pabota

Pazpen 3, Tema 3.1, Tema | TectupoBanue

3.2, Tema 3.3

YceTHBI onpoc
IlpencraBieHue pe3yabTaToOB
IIPaKTHYECKHX paboT
Cocrapnenue YpaBHCHHH
peaxuui

Kontponsgas pabota

Paznen 4, Tema 4.1, Tema
4.2, Tema 4.3

Tectuposanue

Yerusli onpoc
Ipencrasnenne pe3ynbpTaToB
IPaKTHYECKUX padoT
Cocrapnenue YPaBHCHMH
peaxuui

Pemenne xumudeckux 3a1a4
KontponsHas pabora

Pazgen 5, Tema 5.1

Tectuporanue

VeraEIit onpoc
IIpencrasnesne pe3yapTaToB
IIPaKTUYECKHX paboT

Peinenne XxuMuuecKux 3a1aq

Pazmen 6, Tema 6.1, Tema
6.2

Tectupopanue
VYeTHBIER onpoc

Ilpencrapnenne pe3ynpTaToB
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OpakTHYeCKux pabor
Pemernyie xumMpgeckux 33139

Pasyen 7, Tema 7.1

TecTuporanue

VYcerHbI onipoc
IIpejpcraBienue pe3yibTAaTOB
IIpaKTHYecKuX pabor

Pemenne xuMyyeckux 3agad
Kefic 3ananus

OK 5. Hcnonwzosars
uHpOPMAIMOHHO-
KOMMYHHKAIIHOHHBIC
TEXHOIOTHH B
npodeccroHaNbHOM

e TeNEHOCTH];

Pazmen 1, Tema 1.2

TecrupoBanue

YerHsii onpoc
IlpencraBienue pe3ynsTaToB
HpaKTHYeCKUX pabot

Pazgen 3, Tema 3.2, Tema
3.3

Tectuposanue

VYerHbii onpoc
[lpencrarnenue pe3ynbTaToB
NpaKTHYECKUX paboT
Cocrasnenne ypaBHEHHH
peaxkiuii

KonrponrHas paboTa

Pazpen 4, Tema 4.2, Tema
4.3

Tectuporanue

VYerHbii onpoc
[Ipeycrapnenve pe3ynpTaToR
IpaKTHYEeCKUX padoT
Cocraenenue
peaxIuii
Pemnenne XUMHAYECKHX 38129
KorTtponsras pabora

YpaBHEHHUIH

Pazpmen 5, Tema 5.1

TectpoBanne

VYeruslit onpoc
Ilpencrasnenne pe3ynLTaTOB
IPaKTHIECKHX paboT

PemeHne XMMHYECKHX 38129

Pazzen 6, Tema 6.1

Tectupopanue

YcrHEL onpoc
IpencrapneHne pe3ynsTaToB
IIpaKTHIecKuX pabor

Pemenue xumugeckux 3anay

Pasnen 7, Tema 7.1

TecTuposanue

VYeTHEIR onpoc
[lpencrasnenue pe3ynbTATOB
IpaxTHIeckax pabot

Pemenne xuMuaecKux 3ama4
Keiic 3aanus

OK 6. Paborars B KOWIEKTUBRE
7 komasze, dddexrrBHO

Paznen 2, Tema 2.1,

TecTupopanme
YeTHsIH onpoc
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obmareess ¢ KOJIeramu, [Ipencranenre pe3ynsTaTOR
PYKOBOJICTBOM, IIpaKTHIECKHX pabot
HOTPeOHTEIIMH; Perienne XuMHICCKUX 38024
Pasnen 3, Tema 3.3 Tectuponanue
YcerHbHL Onpoc
[lpencrasieHue pe3ynbTaToOR
IIpaKTHIeCKUX paboT
CocrasneHue ypaBHEHHIt
peaknui
Kontponeras pabora
Paspen 4, Tema 4.2, Tema | Tectupopanue
4.3 YcTHbI OnIpoc
IIpencrasnenue pe3ynsTaToR
TIPAKTHYECKAX paboT
CocrapneHue YpaBHEHHIA
peaxknuit
Pemenne XUMHUCCKAX 341484
KourponsHas paGora
Pasnen 6, Tema 6.2 TectupoBaHue
VYeTHBIR ompoc
[IpencraBneHue pe3yaLTATOB
IPaKTHIECKUX pabot
Penrenne XUMHYECKIX 32724
Pazpen 7, Tema 7.1 TectupoBanue
YT onpoc
[peacraBnesue pe3yaBTaTOBR
IPaKTHIECKHX paboT
Pemrenyne xuMHYeCcKkHX 3a5a9
Keitc 3ananns
IIK 2.6 O6ecneunsare | Pasnen 3, Tema 3.1, Tema | Tecruposanue
colmroseite TEXHUKA | 3.2 Yeraeii onpoc
0e30macHOCTH Ha BBEPEHHOM Ilpencrapnenne pe3ynpTaToB
IIPOU3BO/ICTBEHHOM Y4YacTKe. IIPaKTH4eCKuX padboT
CocrasieHue YpaBHECHMH
peaxIui
KonTponeHas pabora
Pasgen 4, Tema 4.1, Tema | TectupoBanue
4.2, Tema 4.3 YcrHEI onpoc
IIpeacraBnenne pe3ynbTaToB
TIPAaKTHYECKUX paboT
CocrasieHue YypaBHEHM
peakaui

Pemenre XUMIICCKHAX 38421
KorTponbHasg pabora

Pasnen 5, Tema 5.1

TectupoBanue
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Veraslit onpoc
[Ipencrapnenye pe3yiabTATOB
IpaKTHIECKNX pabor
Pemenne xuMuYeCKux 3a1ay

Pazmen 6, Tema 6.1, Tema
6.2

TectupoBanue

Y CTHEINA onpoc
IIpencraBnesne pe3ynpTaToOB
TIPAKTHIECKHX padoT

Pemenne xuMuaeckux 3axad

Paznmen 7, Tema 7.1

TecTupoBanue

YeTHEI onpoc
IIpencrapneHue pe3ynsTATOB
OpaKTHYeCKuX paboT

Pemenne xaMuYeckux 3a1ad
Keiic 3amanus
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