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1. OBIIAS XAPAKTEPHUCTUKA PABOYEM ITPOI'PAMMBI
YYEBHOTI'O ITPEAMETA

1.1. Mecro yuebHOro mppeamMera B  CTPYKType  OCHOBHOM
npodeccuoHAIBLHOI 00pa3oBaTeIbHOH NPOrPaMMbl

Yuebuprii  npeamer  «XHMHS»  ABISIeTCS  00s3aTeNbHOM  4acThiO
0011e00pazoBaTeNEHOTO IMK/Ia OCHOBHOH MpodeccHoHanbHOH 00pa3oBaTelbHOR
IpOrpaMMbi — MPOrpaMMBl IOATOTOBKM CIIEIHANUCTOB CpPENHET0 3BEHa II0
crerpansHocTH 09.02.01 KoMnsroTepHBIEe CUCTEMBI M KOMITIIEKCHI.

1.2. ey 1 NJIAHHEPYEMBIE Pe3YIbTATHI OCBOCHHS YIEeOHOTO PeAMETa

1.2.1 enu ocBoenus y4edOHOro npeaMera

ConepxaHue HporpaMMbl y4eOHOro mpejMera «XuaMUs» HalpaBleHO Ha
JOCTIDKEHHME PEe3yJIbTaTOB €r0 H3y4eHUs! B COOTBETCTBHHU ¢ Tpebosanusamu OI'OC
COO c ygeTom npopeccronabHoi HanpaBreHHocTdH PIOC CIIO.

OcHoBHOM IDenpl0 M3Y4eHHS y4ebHOro mpenMera «XUMHS» SBIIETCH
GopMupoBaHUE Y CTYHEHTOB XHMHYECKONH COCTABNISIOLICH eCTeCTBEHHOHAYYHOMN
KapTHHBl MHUpa KaKk OCHOBBI NpPHHSTHS peIeHMH B SKU3HEHHBIX U
IIPOU3BOACTBEHHBIX CUTYallUsiX, OTBETCTBEHHOTO IIOBEACHNUS B IPUPOTHOMH cpefie.



1.2.2 IinanupyemMeie pe3yabTaThl OCBOCHHS ydeOHOro mpeaMera
OcoGoe 3HaueHHe yueOHbI NpeIMeT UMeeT py GOPMUPOBAHUNM ¥ PABUTHH OOIIHX K NPOGheCCHOHANBHBIX KOMIIETEHIUH,
a Tak’Ke COOTBETCTRYIOIIUX UM pe3yabTaTaM obyuenwus cornacHo ©®T'OC COO.

Komnerennun (OK, ITK)

ILtanupyemble pe3yibTaThl 00yeHus

Qomue

JMuenunaunapabie

OK 0l.
perieHust
npodheCCHOHATNBHOM
NEATCIBHOCTH NPAMCHHTENBEHO K
Pa3MATIHBIM KOHTEKCTAM

criocoOnl
3amay

Bribupars

JIP23 - rotoBHOCTL K TpPYIY, OCO3HAHHE IICHHOCTH
MacTepcTBa, TpYHonodue;

JIP24 - TOTOBHOCTG K AKTHBHOH [IedTeALHOCTH
TEXHOJIOTHHECKOH M COMMANLHOH HaupaBIeHHOCTH,
CrIOCOOHOCTL  HHMHUHHPOBaTL,  IUIAHKHPOBATb ¥
CAMOCTOSTEIIFHO BRIIOMHATH TAKYI) JI€4TEINbHOCTS;
JIP2S - wmHtepec K pammyHEIM  cdepam
npodeccHoHaTBHON ASITCNBHOCTH,

MP1 - camocroArensEo  QOpMynHpOBaTh  H
aKTyaausHpoBaTh  ITpo0ieMy, paccMaTpHBaTh ee
BCECTOPOHHE;

MP2 - ycraHaBIHBaTk CYMICCTBEHHBIH NPHU3HAK HIH

OCHOBaBHS I8 CpaBHEHHs, KiaaccuQUKalH H
0000IeHu;
MP3 - onpemenste IenM JeATEIbHOCTH, 3al(aBath

[apaMeTphl ¥ KPUTEPHH UX TOCTIKEHHUS,
MP4 - BBIBIATH 3aKOHOMEPHOCTH U IPOTHBOPEUHA B
paccMarpUBaeMEIX SBJICHHAX,

MPS - BHOCHTH KOPPEKTHMBEl B JCATEIHHOCTD,
OIICHUBAThE  COOTBETCTBHE  PE3YNBTATOB  IIEJIAM,
OIICHUBATH PHCKH ITOCIEICTBHH ACATENIHOCTH;

[1PG 1 - chopMupoBaTh NpeICTAaBIEHHS: O XUMAYECKOH
COCTABIIAIONIEH E€CTCCTBEHHOHAYYHOH KAPTHHBI MHDA,
ponM XMMHH B TIO3HAHUHM SBJICHHH INPHPOJBI, B
(opMupOBaHHY MBILIEHUS H KyJIBTYPBI JIHYHOCTH, €€
(YHKIMOHANBEHOM TPaMOTHOCTH, HEOOXOMUMOM Ul
peIICHHS MPaKTUYSCKHMX 33134 M JKOIOTHYCCKH
000CHOBAaHHOTO OTHOIISHHS K CBOEMY 3J0POBRIO H
TIPEPOIHOH CpeIE;

IIP6 2 - Buajgerh CHCTEMOH XMMHYCCKHX 3HAHHH,
KOTOpas BKIKMAeT: OCHOBOLOJAralomHEe ITOHATHA
(XMMHYECKHH JIEMEHT, aroM, 3ICKTPOHHAsg o0omovka
aroma, s-, p-, d-3leKTpOHHEIE OPOMTAIN aTOMOB, HMOH,
MOJIEKYJ1a, BRIEHTHOCTh, 2JEKTPOOTPHLATSIBHOCTD,
CTEIIEHh OKHMCIEHHMS, XHMHYeCKas CBA3b, MOk,
MOJIIpHAst Macca, MOJUSIpHBIH o0BeM, yriepoaHbii
cKeneT, (PyHKIMOHANBHAS TpPyIHa, pafluKal, H3OMEpPHUs,

H30MEPEL, TOMOJIOTHYECKH T psn, TOMOJIOTH,
YIAIEBOJOPO/BL,  KHCIOpPOA- M a30TCoAepIKaiue
COCIHMHEeHHs, OHONOrHMYecK AKTHBHBIE  BEHIECTBA
(yrneBojisl, JKHpbI, ©OeNKH), MOHOMEp, NOJIHMED,
CTPYKTYPHOE 3BCHO, BEICOKOMOJICKYJIIPHEIE
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MP6 - pasBuBaThb KpeaTHBHOE MBIINEHHE IIPH
PELICHHH XM3HESHHBIX MTpodiaeM

MP7 - paasieTh HaBBIKAMH YIeOHO-UCCASA0BATENLCKOH
M OPOEKTHOH OEsITCNBHOCTH, HABBIKAMY Ppa3pelleHHs
npobieM;

MP12 - BBRIABIATE IIPHUMHHO-CICACTBEHHBIE CBI3H H
aKTYamH3UpOBaTh 3a/jady, BBUIBUIATh THUIOTE3Y €¢
pEIUCHHS, HAXOQUTHh apr'yMEHTHl AN JIOKa3aTellbCTBa
CBOMX YTBEPKACHUH, 3a/1aBaTh HApaMeTphi U KPUTEPHH
pelIeHHs;

MP13 - apanusuposath IONY4YeHHBIC B XOZ€ PCIICHHS
3aadi  pe3ynbTarhl, KPUTHYECKH OLIGHHMBATh HX
JIOCTOBEPHOCTE, IIPOIHO3RPOBAaTh H3MCHEHHE B HOBEIX
YCIIOBHAX;

MP17 - yMeTh IIepPEeHOCUTE 3HAHUA B TIO3HABATEHBHYIO
H IIPAKTHHECKYIO 00NacTH XKUZHEACATEIBHOCTH;

MP18 - yMers HHTETPHPOBATH 3HAHMS M3 Pa3HBIX
IIpeIMETHBIX 00NacTei;

MP19 - BoiaBHraTL HOBBIE HIEH,
OpHUTHHANBHEIE IOJXORB! U PEIICHUS;
MP20 - ctaBuTh npoOneMEI H 3aJa4H, JONYCKalOIIHe

IpesIaraTh

aNBTCPHATHBHBIC PCINCHNA;

COGNMHEHHS, KPHCTAJUIHYECKAs  peIleTKa,  THIIBI
XUMHYSCKHX peakuui (OKHCIUTEARHO-
BOCCTAHOBUTEABHEIC, DOK30- H  JHIAOTEPMHYECKHE,

peakim¥ HMOHHOTO 0OMEHa), pPacTBOP, DICKTPOJIHTHI,
HCOJICKTPOJNUTHI, DNEKTPOIMTHYSCKAS — JHCCOL{HAIMSA,
OKHCIUTENh, BOCCTAHOBUTENB, CKOPOCTh XHMHYECKOH
peaxiuy, XMMHYECKOE PAaBHOBECHE), TEOPUH ¥ 3aKOHBL
(TeopHss.  XMMMYECKOrO  CTPOGHHS  OPraHMYECKHX
eemecTB A.M., ByTniepoBa, Teopus 3NeKTPONMTHYECKOH
JACCOHHALTIH, HepHOARUICCKUit 3aKOH JLH.
Meuneneena, 38KOH COXpaHeHHs MAacCChI),
3aKOHOMEPHOCTH, CHMBOJHYECKHH  S3BIK  XHMUH,
(haKTONOTHYECKHE CBEACHUSI O CBOIHCTBAX, cOCTaBse,
TIONYYeHHH M 6€30IacHOM HCIIOIL30BAHUM BaXXHEHIIUX
HEOPTaHWYECKHX H OPraHW4YecKHX BEINEecTB B OBITY M
NPaKTHYECKOH JeITeNEHOCTH JeT0BEKa;

IIP6 3 - ymerh BBHISBIATH X4pakTepHble IPU3HAKH H
B3aHMOCBS3b  H3YYECHHBIX  [IOHATHHA,  IPUMECHATH
COOTBETCTBYIOIIME MOHITHS IIPH ONHCAHWH CTPOCHHUS U
CBOMCTB HCOPraHMYECKUX H OPraHMYECKHX BEHISCTB M
WX NPEBPAllCHUi; BEIBISNTH B3AHMOCBSI3b XHMHUYECKHX
3HAHHH ¢ TOHATHAMH M HPEJICTaBACHHIMH JAPYTHX
€CTECTBEHHOHAYYBEIX [IPEMETOR;

TIP6 4 - yMmeTp HCHONB30BAaTH HAMMCHOBAHHSA
XUMHYCCKHX COSNUHEHWH MEXKIYHapOIHOro COo3a
TEOPETHYECKOH M IPUKIAJHON XUMHH ¥ TPHUBHAIBHBIE
HA3BAHMSA BAXHEHIIMX BeHIeCTB (ITHICH, AalleTUNIEH,
riepud, $esoln, GopManbern, YKCyCHas KHCIOTA,
[UMIMH, YTapHBIH Ta3, YIJIEKHCHBIH ra3, aMMuax,




ranieHasl H3BeCTh, Hel'aleHas U3BECTh, IHTHEBRAs COJla U
ApYrux), COCTaBIATH (GOpPMYyIsl HEOPraHHYECKUX W
OpPraHM4YEeCKHX  BEHIECTB, YPABHEHHS XUMHUCCKHX
peakumi, OOBICHATR HX CMBICT; HOATBEPXKIATH
XapakTepHble  XMMHYECKHE  CBOMCTBA  BELIECTB
COOTBETCTBYIOIHHMH 9KCIICPHMEHTAMH K  3aITUCIMU
ypaBHEHHH XUMHYESCKUX PEaKIiil;

IIP6 5 - ymers ycTaHaBIHBATH IIPHHAMIECIKHOCTH
W3yJeHHBIX HCOPTaHMYECKHX W OPraHryecKHX BEIISCTR
K OIpelelCHHBIM KiaccaM ¥ TpyNiaM COeJIWHEeHMIH,
XapakTepH30BaTh MX COCTAR M BaKHEHIIHE CBOHCTBA;
OTIPENICNITh BHAB XUMHYECKHX CBA3eH (KOoBaleHTHas,
VOHHAs,  METAUIMYECKas,  BOIOPOJHAA),  THIIBI
KPHCTAJUIHUECKHX PEIIETOK BCIICCTB;
KJIacCHUMIMPOBATE XHMHYECKHE PEaKiny;

IIP6 7 - yMmeTh NIpOBOAMTH Pac4eTHl HO XUMHYSCKHUM
(opMyJIaM ¥ YpPaBHEHHSAM XUMHYECKHX peakuuid ¢
UCTIONB30BAHAEM (PU3HIECKUX BEJIYNH,
XapaKTEPU3YIOIIMX  BEHIeCTBA €  KOJIHMYECTBEHHOM
CTOPOHBI, MacChl, oO0bemMa (HOPMAIBHBIE YCIOBHSA)
ra3oB, KONHMYECTBA BEHIECTRA; HCIIONB30BATh CHCTCMHBIC
XUMHYECKUE 3HaHUS I MpPHHATHS pelliecHuit B
KOHKPETHBIX JKU3HCHHBIX CHTYaHUSX, CBA3GHHBIX C
BEINECTBAMHU H UX IPUMEHEHHEM

[IP6 8 - chopMUpOBaHHOCTE YMEHHH IIaHHPOBATH U
BBIMOJHATE XMMHUYECKHH BKCIIEPUMEHT (IIPEBpAIICHHS
OpPraHM4YeckHX BEILECTB IIpH HarpeRaHHH, NOJIYUSHHE
3TUREHa H HU3YYCHHe ero CBOHCTB, KayeCTBEHHEBIE
PeakiMy Ha aNbACTHABI, KpaxMal, YKCYCHYK KHCIOTY;




IeHarypainus OCIKOB HpH  HarpeBaHHU,
peaxiliy OEJIKOB; IPOBOIUTE PEAKIUH HOHHOTO OOMeHa,
OIIPEJENSTE CPeNy BOAHBIX PACTBOPOB, KaueCTBEHHEBIE
peaKkiuy Ha cyas¢ar-, KapOoHAaT- U XIAOPUA-aHUOHBL, Ha
KaTHOH aMMOHHS, PeIlaTh 3KCIIEPHMEHTAIBHEIE 3a/1adn
no teMaMm "Metamael" 1 "HemeTamnsl") B COOTBETCTBHE
C IpaBWJIAMH TeXHHKH DE30MacHOCTH MpH OOpAICHHH C
BemecTBaMu ¥ JiabopaTopHbIM  00opyZoBaHHEM;
IPEACTABIATH PE3YJIbTAaThl XHMHYECKOTO 3KCIIEPHMEHTA
B (opMe 3anuCH YPaBHEHHM COOTBETCTBYIOIIUX
peaxumii ¥ (OPMYJIHPOBATE BEIBOJR Ha OCHOBE 3THX
PE3YIIETATOB;

IIBCTHEBIC

OK 02. Hcnonszosats
COBPCMEHHEIC CPeACTBa IIOKCKA,
aHaNHU3a M UHTEpIpeTaIyu
HH(pOpPMaLUK 51
HE(QOpMAIMORHEIE  TEXHOIOTHH
JUISE BEIITOJTHEHHUS 3aja4
npodecCHOHATBHON
HOeATeNEHOCTH

JIP32 - chopMHPOBaHHOCTE  MHPOBO33PCHHSA,
COOTBETCTBYIOHIETO COBPEMEHHOMY YPOBHIO Pa3sBUTHS
HayKu U OOHICCTBEHHOIl IpPaKTHKH, OCHOBAaHHOTO Ha
JUANOre KYyJIbTYp, CIIOCOOCTBYIOHIETO OCO3HAHHIO
CBOEI0 MECTA B ITOJIMKYIHTYPHOM MHpE;

JIP33 - COBEpILIEHCTBOBAHMWE  S3BIKOBOM  H
YHTATENLCKON KyNBTYpPHI KaK cpelicTBa
B3aMMONEHCTBHA MEXIY JIOABMHU H [TO3HAHHI MUPa;
JIP34 - oco3HaHHe LEHHOCTH HAYJYHOH ACATENLHOCTH,
TOTOBHOCTB OCYLICCTBIATh IIPOEKTHYIO U
HCCNIENIOBATENBCKYIO JESTENbHOCTh WHIMBHIYAIRHO H
B I'PyMIIE;

MP21 - mnaners HaBBIKaMM NONYHeHHA WHQOpMamn
M3 HCTOYHHMKOB Ppa3sHBIX THIIOB, CAMOCTOSTEILHO
OCYUMIECTBIIATE TIOMCK, aHAJIW3, CHCTEMAaTH3aIlHIO W
PHTEpIIpeTalyio MHGOPMALMK pasH4YHbIX BHAOB H
(hopM TIpe/CTaBICHHS;

IIPS 6 - BnameHWe OCHOBHBIMH METOJAMH HAYYHOTO
LNO3HaHHS  BEUIECTB M XHMHUECKMX  SIBJICHHH
(wabmonenue, U3MEpPEHHE, SKCTIIEPUMEHT,
MOJIEIAPOBAHHUE);

ITP6 7 - cdopMupoBaHHOCTE YMEHHH NpPOBOJHTH
pacyeThl MO XHMHYecKUM GdopMyaM H YPaBHEHWSIM
XEMHYECKHX PEaKIHil ¢ MCHONb30BaHHeM (H3HYCCKHX
BCIIHYUH, XapaKTePUIYIOMIHX BEIIlECTBa c
KOJMHYECTREHHOM CTOPOHBIL; Macchl, 00BeMa
(HOpMaNbHBIE YCJIOBHS) Ta30B, KOJHMYECTRA BELIECTBA;
HCIOJIB30BATh CUCTEMHBIE XHMWYECKHE 3HAHHUA I
OPUHATHS pelieHud B KOHKPETHBIX JKH3HEHHBIX
CHTyal#isiX, CBS3aHHBIX C BEINECTBAMH H  HX
TIPUMCHECHUEM

I1IP6 8 - cdopMupoBaHHOCTH YMEHHH ITAHHPOBATH M
BBIIONHATh XHMUYECKHE AKCHCPHMEHT (IpeBpallieHus
OpPTaHMYECKUX BEINESCTB IpH HArpeBaHMU, ITONyUYEHHE




MP22 - co3maBaTh TEKCTHI B PasiHuHBIX (PopMarax C
Y4E€TOM HazHaueHHsS HWHQOpManwwm W IeneBoi
ayJIuTOPHH, BRIOMpasS  ONTUMAIBHYIO dbopmy
IPEICTABIEHAS U BU3yalH3allHH;

MP23 - onenuBars J0CTOBEPHOCTH, NCIHTHMHOCTD
HHOOPMAanMH, €€  COOTBETCTBHE IPABOBRIM H
MOPaNISHO-3THICCKIM HOpMaM;

MP24 - ucnonezoBarh cpeicTBAa WHOOPMAIIMOHHEIX U
KOMMYHHUKAllHOHHBIX ~ TEXHONOTHMH B pemicHHH
KOTHHTHBHEIX, KOMMYHHKATHBHBIX H
OpPTaHU3aIMOHHEIX 3a1ad ¢ cobmonenueM TpeGoBaHuH
OPrOHOMHKH, TECXHHKH O€30HACHOCTH, I'MTHEHE,
pecypcocOepeKeH s, MPaBOBBIX U ITHYECKHX HOPM,
HOpM KHGOPMaITHOHHOM 6e30MacHOCTH;

MP25 - BnameTs HaBBIKAMH paclO3HABAHHS W 3alIHTHI
undopManuy,  wHQOpPMANMOHHOM  0e30IACHOCTH
THYHOCTH

STHJICHA M W3YYeHHE €ro CBOHCIB, KayeCTBEHHEIE
peaklMy Ha ajbAeruabl, Kpaxmal, YKCYCHYIO KHCIIOTY;
geHaTypaius O€NKOB [P  HATPEBAHWM, I[[BETHBIE
peaKIMH Oe/IKOB; IPOBOIMTE PEAKIHH HOHHOrO OOMeHa,
OTIpeeIATh CPEy BOJHBIX PAacTBOPOB, KaYeCTBEHHBIS
peakIuy Ha cyibdar-, kapOoHAT- H XIOPHI-aHHOHEI, HAa
KaTHOH aMMOHMS; pellaTh 3KCIEPEMEHTaNbHbIE 381a4n
o TeMaM "Metaiel" u "Hemeranisr") B cCOOTBETCTBHEI
C MpaBUIIaMU TEXHUKH De30IacHOCTH NpH oOpallieHuH ¢
BeIecTBaMH W NabopaTopHEIM  00OpYIOBAHHEM;
NPEICTABNIATh PE3YIBTATE XHMHIECKOTO 3KCICPAMEHTA
B ¢opMe 3anucu ypaBHeHHH  COOTBETCTBYIOIIHX
peakiuii ¥ GopMyIHpOBaTH BHIBOABI HA OCHOBE 3THX
PE3YIBLTATOB,;

[IP6 9 - chopMHpPOBAHHOCTH YMEHHWS AaHAIW3HUPOBATH
XUMHYECKYI0 HH(POPMALHIO, MONYYaeMyK) M3 Pa3HBIX
HCTOYHHKOB (CPENCTB MaccoBod HHpOpMALikH, CETh
HnrepHer u apyrue),

OK 04. DddexTHBHO
B3aMMOJEHCTBOBATE U padoTars B
KOJUIEKTHBEC ¥ KOMAaH/IEe

JIP24 - roTOBHOCTE K AKTHBHOH HeSTEILHOCTH
TEXHOJIOTHYECKOH M CONMAJILHOH HAaIpaBIeHHOCTH,
CIOCOOHOCTE  WHHMIMHPOBATH,  IUIAHHPOBATL M
CaMOCTOSTEIBHO BBITIONHATE TAKYIO ACSTCIBHOCTD,
JIP26 - roToBHOCTH M CIIOCOOHOCTE K 00Pa30BAHHMIO H
camMo00pazoBaHUIO Ha IPOTHKEHUM BCEH XKHU3HH;

MP7 - BnaneTh HaBbIKaMH yueOHO-HCCIeI0BATSILCKOM
H TIPOEKTHOH [AEATENBHOCTH, HABBIKAMH Da3peIicHHS
npobnem;

MP31 - noHuWMaTh M HCIONE30BaTh MPEHMYIIECCTRA
KOMaHJHOH ¥ HHAMBHIYalIbHOH paboTsL;

ITPG 8 - chopMHPOBAHHOCTE YMEHHH IIIAHHPOBATH U
BEINIONHATE XHMHUYECKHH 3KCIEPUMEHT (TIpEBpallleHus
OPraHHYEeCKHX BEIMECTB IIPH HArpeBaHMH, IONMy4YeHHE
JTHIIEHA ¥ H3YYEHHE ero CBOHCTB, KadyeCTBEHHBIE
peaKlyK Ha ambIerujibl, KPaxMall, yKCYCHYIO KHUCIOTY;
IeHaTypauuss OelnKOB FpH HarpeBadyH, IIBETHHIE
peakiui OeNKOoB; [IPOBOHTE PeaKiid HOHHOTO oOMeHa,
OIpeleNsaTh CPefy BOIHBIX pacIBOpPOB, KaueCTBEHHBIE
peaknuu Ha cynbdar-, KapOoHaT- H XTOpUA-aHHOHEI, Ha
KaTHOH aMMOHUS; peIllaTh JKCIEPHMEHTAIBHEIE 3a7a4un
ro temam "Merannel" ¥ "Hemerams") B COOTBETCTBHH
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MP32 - BrIGupaTh TEMATMKY ¥ METOJBI COBMECTHBIX
JefictBHi ¢ yyeroM  OOIDMX  HHTEPECOB, M
BO3MOXHOCTCH KaXIOTO YNeHA KOJLICKTHBA;

MP33 - mpuHEMATH TENH COBMECTHOH HCATEILHOCTYH,
OpraHW30BbIBATh M KOODIHHHUPOBATH ACHCTBUA IO €€
JOCTHXCHHIO: COCTaBIATE 1ag JCHACTBHIA,
pacnpemensiTs pOJNH € Yy4eTOM MHEHHH Yy4YaCTHUKOB
obcyx/1aTh Pe3YNBTATH COBMECTHOM paboTHI,

MP37 - ocymecTBIATH MO3ATHBHOE CTPATEIHUIECKOE
[IOBCNICHHE B pA3IUYHBIX CHTYalUMsAX, IPOSBIATL
TBOPYECTBO ¥ BOOOpaKeHHiE, OBITS HHHIHATUBHBIM
MP35S - npuHHMAaTh MOTMBEI M apryMEHTH APYIHX
mozeit Npu aHanu3e pesynbTaToB AesTeIbHOCTH;

MP56 - npm3HaBarh cBOE HpaBO M IIPaBO JPYrux
momei Ha omOKu

C IIpaBHIIAMH TEXHUKH 0e30MacCHOCTH NpH OOpalllcHHH C
BemiecTBaMH  H  JalopaTopHemM  00OpYy/OBaHMEM;
MPEJCTARIATE Pe3yABTAThl XUMIYECKOro SKCIepUMeHTa
B <¢opMe 3ammcH YpaBHEHHIT COOTBETCTBYIOIIHX
peakruii #© (GopMyNIMpOBaTh BBIBOAB Ha OCHOBE I3THX
Pe3yNbTaTOB;

OK 07. CopelicTBOBaTH
COXPAHEHHIO OKpy>Karouieh
cpelrl, pecypcocOepexeHuIo,
[IPAMEHATH 3HAaHUS 00 H3MEHEHUHU
KIHMara, TIPUHIHITBI
GepexIMBOro NIPOU3BOJICTRA,
adpdexTuBHO  ACHCTBOBATH B

Ype3BBMANHEIX CHTYaIHIX

JIP27 - ¢chopMUPOBAHHOCTE DKOJIOTHYECKOR KYJILTYPEL
TIOHUMAaHHE COIHANBHO-IKOHOMUYECKHX
NPONUECCOB HA COCTOSHHE HIPHPOAHOH H COIMANBHOMN
cpelsl, OCO3HAHHUE rI00aITBEHOIO xapakrepa
3KOJIOTHYECKHAX HPOoOIeM;

JIP28 - nanmpoBaHye M OCYIECTBICHHE JCHCTBUH B
OKpYXaroniel cpeme Ha OCHOBC 3HaHHE wenei
YCTOHYHRBOIC Pa3BUTUA YENIOBEUECTBA;

JIP29 - axtupHOE HenpuATHe JEHCTBHH, IPUHOCHIIHX
BpEll OKPYKAIOLIEH Cpexe;

JIP30 - yMeHHe HPOTHO3MPOBATH HEONArONpHUATHBHIC

BIHAHHKA

JKOJIOTHYECKHE  HOCIEACTBHS  HPEATPUHUMACMBIX
JelcTrRuil, IIpe/loTBpalliaTh HX;
JIP31 - pacmiupeRsHe  ONBITa  JIeATEIBHOCTH

IIP6 1 - chopMmupoBaTh HpEICTaBIACHMA: O XMMHYECKOH
COCTARJBIFOINEH ©CTECTBeHHOHAYYHOH KapTHHEI MMDa,
PO XHMHHM B TIO3HAHHM SBICHHHA IIPUPOIB], B
(OPMHMPOBAHHH MBIIUICHHAS W KYJAbTYPHI JAYHOCTH, €€
(YHKIIMOHANBHONH FpaMOTHOCTH, HEOOXOAMMOH JUIL
peIieHMs HpakTHYeCKUX 3a7ad MW SKOJOIMYEeCKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 3J0pDOBLIO H
IIPUPOJHOH cpejie;

IIP6 10 - chopmmpoBaHHOCTE yMeHHM cobiaonaTh
TIPaBHJIA HKONOTHYECKH LENecoo0pasHoro MoBECHHA B
OBITY W TPYJAOROU IEATEIBHOCTH B NENSAX COXPAHECHHS
CBOETO 3AOPOBBS M OKpYXKarouleH NpHPORHOH CPEIsE,
OMacHOCTH  BO3/ICHCTBHA Ha  JKHMBBIC
OpraHu3Mbl OIIPC/ENICHHBIX BEIISCTB, ITOHMMAA CMBICT

YYHTBIBATE
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9KOJIOrMYCCKOH HapaBIEHHOCTH;

MPS5 - BHOCHTH KOPpPEKTHBEL B JIeATEILHOCTb,
OIICHHBATh  COOTBETCTBHME  Pe3ynbTATOB  HEHAM,
OICHUBATH PUCKH TIOCHENCTRIH ACITEABHOCTH;

MP7 - Bnazers HaBbIKaMH YIeOHO-HCCIEIOBATENECKOM
¥ HPOCKTHOHM MESTEIBHOCTH, HABBIKAMH pPa3pelICHMS
npobnem;

MP48 - ymerh OICHUBATH PUCKH M CBOCBPEMEHHO
[IPUHAMATH PEHICHUA 1O HX CHHXCHHUIO

roxazaresns NpeaenbHoN JOmyCTHMOH KOHICHTPaIlRg;

MK 3.1. TlpoBomuTh KOHTPONH
IapaMeTpoB, JAHarHoCTHKY ¥
BOCCTaHOBJICHUE
paboTocIocOOHOCTH  OHUPPOBBIX
ycTpoiicts KOMHBIOTEPHBIX
CHCTEM U KOMIUIEKCOB

JIP28 - nnmanupoBaHUE W OCYINECTBICHHE JICHCTBHHI B
OKpyXaromniell cpejie Ha OCHOBE 3HaHus ey
YCTOHUMBOIO Pa3sBUTHS YEIIOBEUECTBA;

JIP29 - akruBHOe HenpusTHEe NeliCTBHH, HIPHHOCAIOINX
BpEeI OKpPYXAIOLWIEH cpese;

JIP30 - ymeHue IPOrHO3HPOBATH HeOHArOIpUSTHHIC

OKOJNIOTHYECKUE  MOCHCICTBUS  NPEANPUHAMACMBIX
JeMCTBEHR, TPeIOTBPaIaTh UX;

JIP31 - pacLIupenye ONBITa  JAEITEIhHOCTH
9KOJIOrHYEeCKOH HAIPAaBICHHOCTH;

MP1 ~  camoctogrensHO  dopMynuposaTh W
aKTyalu3WpoBaThs NpoblieMy, paccMarpHBalh — ¢e
BCECTOPOHHE;

MP6 — pa3BuBark KpeaTHBHOE MBIIUICHHE IIPH

PELICHUH KU3HEHHBIX IIpobiieM;

MP16 - ocyiecTBISATE LENCHAUPABICHHbII ITOHCK
mepeHoca CpeACTB M Crioco0OB  NeHCTBHA B
npoecCHOHANBHYIO CPENY;

MP17 — ymeTh niepeHOCUTE 3HaHUS B II03HABATENIBLHYIO
M TIPaKTHYECKYH 00NACTH XKU3HEHEATEIbHOCTH;

I1P6 1 - copMupoBaTh NMPEICTARICHUA: O XMMUYECKOH
cocraBIIomiedt eCTeCTBEHHOHAYYHOH KapTUHbI MHPA,
poiaM XMMHMHM B [O3HAHMM ABIEHHH [PHUPOAEL, B
(QOpMHPOBAHNY MBIIUICHUS. H KYNBTYPBl IHYHOCTH, €€
(YHKIMOHATIPHOM TPaMOTHOCTH, HeoOXomumoll 1uid
pelieHysd IPaKTHYeCKHX 3aJa4 M  9KOJIOTHYECKH
00OCHOBAHHOI'O OTHOIWICHMA K CBOEMY 3HOPOBBIO H
NIPUPOIHOH cpeze;

ITP6 10 - cdopmupoBaHHOCT: yMeHHE cofmonarsb
[paBHJIa SKOJIOTHYECKH LENecO00pa3HOro NOBE/IeHH B
OBITY M TPYINOBOH AEATEHBHOCTH B UEHAX COXPAHEHUS
CBOETO 3JOPOBBS M OKpYKalolleH DpHpOXHOH cpensl;
YUATHIBATH  OHACHOCTH BO3ACHCTBHS Ha  OKHUBBHIE
OpraHu3Mbl OHPEICNICHHBIX BEINECTB, IMOHUMAA CMBICH
IoKasaresis NpeaensHOR oIy CTUMON KOHIEHTPALUH,
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MP48 - yMeTh OIEHHBATH PHUCKH H CBOEBPEMCHHO
HPAHAMATE PEMISHHS 110 UX CHIDKCHHIO
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2. CTPYKTYPA 1 COAEPKAHUE YUYEBHOX'O ITPEJIMETA

2.1. O0beM yuebHOro HpeAMeTa H BHALL y1eOGHOH padoThl

Bup yueonoi padorsl Obbem B yacax
0O6nem o6pazoRareILHOH NPOrpaMMbl y9eOHOF0 ApeaMeTa 69
Ofs3aTenbHas ayIUTOpHAA Harpy3ka: 69
TEOpPETHYECKHE 3aHATHA, 41
B T.9. B OpMe IPAKTHICCKON IOATOTORKH 2
NPaKTHHEECKUE 3aHATHS, 22
B T.9. B hopMe IIpaKTHHECKOH IMOATOTOBKH 4
nabopaTOpHBIE 3aHATHL, 6

B T.4. B opMe NpaKTHYECKOH TOITOTOBKH —

Camocronreasnas pabora,
B T.4. B hOpME NMPAKTHYECKOH TTOATOTORKA

WuauBHay aabLHbI HPoeKT —

IIpomexyrounas arrecraums:
- g deperuHPOBaAHHKIH 32UeT 1
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2.2. TemarnuecknH 11an M coaepkanue y4eOHOro npegmera

HaumenoBsanue Conep:xanue yrebHoro marepuana M ¢opMel Obnem | B Tom uncie Koapl o0mux xoMnereHnnii u
pa3nesoB M TeM OPraHH3ANHH JCATETLHOCTH 00ydamuxcest B yacax MpaKTH- JIMHOCTHBIX, METANPEIMETHBIX,
YecKan IPEMETHBIX Pe3yabTATOB,
HOATOTOBKA dopMupoBaHRI0 KOTOPBIX
CcNOCOOCTBYET JIEMEHT IPOTPAMMBI
1 2 3 4 5
Pazpen 1. OcHoBbI cTpoeHH Belecrsa
Tema 1.1. Teopernueckoe 3aHaTHe. OCHOBHEIE TIOHATHS M 3aKOHBI OK 01;

Crpoenne atoMoB | xuMuH. CTpOCHHE BEIIECTBA. JIP 23; JIP 25;
XAMUYECKHX Cospemennast Moens crpoeHus aroMa. CHMBOIHYECKHi MP 2; MP 17; MP 18
3TEMEHTOB B S3BIK  XUMHH, XHMHUYECKHH JJIeMeHT. DJICKTpOHHAs I1PG 1; TIPG 2; ITP6 3; 11P6 5

IpHpOJA koH(QuUrypamms aroma. KnaccHpuxanusd XHMHYECKHX 5 .
XMMHYECKOH CBSI3K | DJIEMEHTOB (S-, p-, d-oNeMenTsi). BaneHTHRIC 2JIEKTPOHBL
BanentHocth. DNEKTpOHHAas IPUPOAA XUMHUECKOH CBA3H.
DNeKTPOOTPULIATEIBHOCTE.  BHAB  XMMHYECKOH  CBS3H
(xoBanenTHass, HMOHHAs, MCTaJUIMYecKas, BOAOPOAHAA) M
crocoOn! ee 00pa3oBaHUS
Tema 1.2. IIpakTnveckoe 3anarue Nel. Pemenune 3apanmii Ha OK 01; OK 02;

[Mepuomuveckuif | XapakTepPHCTHKY  XHMHYECKMX  3JEMEHTOB IO  HX JIP 23; JIP 24, JIP 34,

3aKkoH U Tabmuua | nonaoxenuio B IHCXD JI.W. Meunnencera 2 — MP 1; MP 2; MP 3; MP 4;

J.H. Menreneesa MP 12; MP 17

I1P6 1; I1P6 2; I1P6 3; 1IPG 5

Paszpen 2. Xumudeckue peakunn

Tema 2.1. Tunnl | Teopernueckoe 3ansgrue. XUMHYCCKHES PEAKIAM OK 01;
XUMHYECKHX Knaccudukanus ¥ THIBL XUMHYECKUX PEaKIUi ¢ yIacTHEM JIP 23; JIP 25;

peakimui Heopranpyeckux  BemecTs. CocTaBlcHHEC ypaBHEHHH 2 — MP 2; MP 5; MP 7, MP 17,

peaKuHiv’! COCANHCHUA, PAaSHOKCHUA, 3aMCILCHIS, OGMGHa, B
T.4. peammﬁ TOPCHHA, OKHCIICHHA-BOCCTAHOBJICHH .

I1P6 1; ITPG 2; I1P6 3; ITPG 4; I1P6 5;
IIP6 7
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YpaBHeHI/IH OKHCIICHHA~-BOCCTAHOBICHHL. Crenenb
okucieHus. OKUCIHTENb H BOCCTAHOBUTETL. COCTARICHHE
51 YpaBHHBagUuC OKHCIIHTENBHO-BOCCTAHOBUTCIIEHEIX
peaKquI MCTOILOM JJICKTPOHIIOTO Gananca. OKHCINTENBHO-
BOCCTaHOBUTCIIBHDIC PCaKEH B OpyApoae,
IMPOU3BOACTBCHHBIX [IpoIcCcaX H IKHIHCOCATCIABHOCTH
OpPraHu3MoB

Hpaxruueckoe 3ansrae Ne2. Pemenue 3agau
YIP@OKHEHUH Ha OCHOBHBIC 3aKOHBI XUMAH

OK 01,
JIP 23; JIP 24;
MP 1; MP 2; MP 3; MP 5;
MP 7; MP 12; MP 17
IIPG 2; TIP6 3; TIPS 7

Tema 2.2.
DIACKTPOIHTHYECK
as IUCCOIUaIis A

HOHHBIH 0OMEH

Teoperudeckoe 3aHsiTHe. Teopud DICKTPONUTHYCCKOH
JTHCCOTUaLIHN.

Nonsl. DNeKTPONUTEL, HEANEKTPOIHTHL. Peakiuu HOHHOIrO
obmena. CocTasiieHue peakiuil HOHHOTO OOMEHa myTeM
COCTABICHUSA W©X IONHBIX W COKpPAUIEHHBIX MOHHBIX
ypaBHenuit. KucoTHo-oCHOBHbIE PeakIuu.

OK 01;
JIP 23; JIP 25;
MP 2; MP 17; MP 18
I1P6 1; ITPG 2; I1P6 3; TIPG 5

[Ipakrudeckoe 3anarue Ne3, CocrapieHue ypaBHEHHUIM
peaxnuii oOMEeHa B BOJHBIX PACTBOpAX 3IEKTPOIUTOR,

OK 01;
JIP 23; JIP 24,
MP 2; MP 17; MP 18
IIP6 1; ITPG 2; TIPS 3; [1P6 4

KonrpoisHas pabora Ne 1

Pa3zpexa 3. CtpoeHne H cBOiiCTBR HEOPraHHWMECKHX BelllecTB

Tema 3.1.
Knaccupuranus,
HOMEHK/IATYPa H

CTpOCHHE
HEOPraHUYECKUX

BEIECTB

Teopernueckoe 3anaTre. Heopranuueckue BeIecTsa.

IMpenver wHeopranmueckolf xumud. Kraccmbukanus
HeopraHp4eckux Beirects. HpocThie i clojkaple BEIECTBA.
OcHOBHBIC  KJACCHI  CJIOXKHBIX ~ BEIIECTB  (OKCHJIBI,
IHIPOKCHIBL, KHCTIOTEI, CONM). Bsaumocsa3p
HCOPraHHYECKHX  BeillecTB. ATrperarHble  COCTOSIHHS

OK 01, IIK 3.1;

JIP 25; MP 2; MP 4; MP 5; MP 16;

MP 17; MP 18; MP 48;

[1PG 1; TIPG 2; TIPG 3; ITP6 4; TIP6 5
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BemlecTBa. Kpucrammueckue #  aMopdHBIE BeLIECTsa.
Tunsr KPHCTAJTHYECKHX peeTox {aTomHas,
MOJIEKYISIpHAsl, HOHHAs, METAUIHYecKas). 3aBHCHMOCTH
(H3HIECKHX CBOMCTB BEIIECTBA OT THIIA KPHCTAJUIHYCCKOMN
pelIETKH. 3aBHCHMOCTh XHMHYECKOH aKTHBHOCTH BEIHECTB
OT BHI2 XAMMYECKOH CBS3H M THNA& KPHCTaJLIMYCCKON
pemerkn. [Ipuurnel MEOrooGpasus BemecTs

llpaxTHueckoe 3ausTae Ned, PemieHue nNpakTHYSCKHX
3aJaiuid 10 Knaccu(UKauM¥, HOMCHKIATYpe W
XMMHYeCKUM  QopMmynaM  HECOPraHW4eCKWX  BEIHECTB
Pa3INYHEBIX KJIACCOB

OK 01; IIK 3.1;
JIP 23; JIP 24 JIP 25;

MP 2; MP 3; MP 4; MP 5; MP 7;
MP 12; MP 13; MP 18; MP 19;
[TP6 ¥; TTP6 2; TIP6 3; TIP6 4;
I1P6 5; ITPO 8;

Tema 3.2.
Puzuko-
XHMHYECKHE
CBOYCTBA
HEOPraHu4eCKuX
BEIECTB

Teopernueckoe 3ansiTne. MeTaninl

Ob6iume dHU3EUYCCKUC ¥ XUMHYECCKHE CBOMCTBA METalIoB.
CrniocoOp! monyuenus. 3HauCHHC METAIOB ¥ HEMETALIOB B
IIPUPOJIE B JKU3HEAEATEIPHOCTH YENOBEKA U OpPraHHU3MOB,
Kopposus Mera/uroB: BUAB! KOPPO3HH, CIOCOOHI 3alATHI
METAJUIOB OT KOPPO3HUH

OK 01; OK 02;11IK 3.1;
JIP 23; JIP 24, JIP 34,
MP 1; MP 2; MP 3; MP 4,
MP 12; MP 17; MP 21
I1P6 1, I1P6 2; TIPOG 3;
IIP6 4; I1P6 5; ITPO 10;

Teopernueckoe 3aunaTue. Hemeramnnl

Ob6mue (Gu3nvUecKie H XUMUYECKHE CBOMICTBA HEMCTAJIIOR.
Tunmaebeie  cBoiictBa Hemeramio V-  VII  rpynm.
Knaccuduxanus u HOMEHKIaTypa COEIUHERHIH
HeMeTa/uIoB.  Kpyrosoporst OHOrEHHBIX 3JIEMEHTOB B

npupoae

0OX 01; OK 02; TIK 3.1;
JIP 23; JIP 24; JIP 34;
MP 1; MP 2; MP 3; MP 4;
MP 12; MP 17, MP 21
11P6 1; ITP6 2; TIPG 3;
[1PG 4; TIPG 5; ITP6 10;

Teopernueckoe  3ansirHe. XuUMHUECKHE  CBOHCTBA
OCHOBHBIX KJIACCOB HEOPIaHHYECKAX BEINECTR

XuMHYECKHE croiicTBa OCHOBHBIX KJIACCOB
HEOPraHHYEeCKHX  BeIeCTB  (OKCHIOB, TUAPOKCHIIOB,
KHCJIOT, cojeii M Jp.). 3aKOHOMEpPHOCTH B HM3MEHEHHH

OK 01; OK 02; 1K 3.1;
JIP 23; JIP 24; JIP 34,
MP 1; MP 2; MP 3; MP 4,
MP 12; MP 17, MP 21
ITP6 1; I1P6 2; TIPG 3,
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CBOHCTB IMPOCTBIX BCIICCTB, BOJOPOXHBIX COCUHCHHH,
BBICTHUX OKCHAOB U FHAPOKCH 0B

I1P6 4; T1P6 5; I1P6 10;

IIpaxkTuyeckoe zamsitme NS, lccnmemoBamme CBOMHCTB
OCHOBHBIX KJIACCOB HEOPTAHHUYECKUX BEIIECTB

OK 01; OK 02; I1IK 3.1;
JIP 23; JIP 24; JiP 34,
MP 1; MP 2; MP 3; MP 4;
MP 12; MP 17, MP 21
1IP6 1; ITIPO 2; TIPO6 3; IIPO 4; 11PG 5;
11P6 7, I1P6 9; 11P6 §; 11P6 10;

Tema 3.3.
Wnentuduxanus
HEOPraHHYeCKUX

BEIIECTR

JIaboparopHoe 3aHATHE Nel, Wnenrtuduxanus
HEOPraHHYECKHX BEHICCTB

OK 01; OK 02; OK 04;

JIP 23; JIP 24; MP 1; MP 2; MP 5;
MP 7; MP 12; MP 13; MP 17; MP 20;
ITPG 1; T1IP6 2; I1PG 3;

I1P6 4; ITP6 S, TIPG 8;

KonrpoapHas paGora Ne2

Pasgen 4. Crpoenue H cBoiicTBa OPraHnuecKHX BeMECTB

Tema 4.1.
Knaccudpnkanus,
CTPOCHHE U
HOMEHKJIATYpa
OPraHUYCCKHUX
BELIECTB

TeopeTnueckoe 3aHATHE, OcHoBHEIE TOHATHS
OPraHUYECKOH XUMUHA

logpnenue U pa3sBUTHE OpPraHUUECKOi XUMHH Kak HayKH.
IMpenMer opragwmdeckod xwmun. MecTo ¥ 3HaUYeHHE
OpraHH4eckol XMMHH B CHCTEME €CTECTBCHHBIX HAYK.
XHUMHYECKOE CTPOEHHE KaK MOPSAOK COSNNMHEHUS aTOMOB B
MOJICKyJe COINIJaCHO HX  BaneHTHOCTH. (OCHOEBHBIE
IOJIOXECHUSA TEOPUH XUMHYECKOTO CTPOCHHUS OPTaHAUSCKUX
coenunennii AM. Dbytmeposa. VYrmepomHsli cKemeT
OPTaHHYECKOH MONEKYNbL 3aBHCHMOCTH CBOMCTB BEIICCTB
OT XHMHYECKOTO CTpOeHHs MoJekysa. Msomepus u
H30MEPEL

ITousitue o  (QyHKOHOHAIBRHOM  rpynme.  Pamuxain.
Ilpusnmnel knaccHpUKAME OPraHMYECKHX COE/IHMHEHHI.
Mexynapoasas HOMEHKJIATypa " IIPHHIHITBL

OK 01; IIK 3.1;
JIP 23; JIP 25; JIP 31;
MP 4; MP 18, MP 1; MP 6; MP 17;
1IP61; ITPG 2; I1P6 4; I1P6 5; TIP6 10
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HOMEHKJIATYPBl OpTaHHMECKHX coemuHenunil. lioustue o6
A30TCOHEPKAIUK COCJIHHEHUAX, OHONOrHYECKH AKTHBHBIX
BelecTBax  (yrieBoJax, »IKupax, Oemkax w© Jip.),
BBICOKOMOJIEKYTISPHBIX COCTHHCHUAX (MOHOMED, ITONHMED,
CTPYKTYPHOE 3BEHO)

IIpakTHyeckoe 3ansrue Ne6. BiTonHCHHE YIpaXHESHHIA
Ha cocrapierde (OopMyn ¥ 3HAaHWE HOMCHKIATYPHL H
HU30MEPHH OPTaHMYECKHUX BEIIECTB.

OK 01; IIK 3.1;
JIP 23; JIP 24; JIP 31;
MP 4; MP 18; MP 1; MP 6; MP 17;
I1P61; 11PG 2; I1P6 4; 11P6 5; TIPG 10;

Tema 4.2.
CaoiicTBa
OpPraHHYECKHX
COCTMHCHUI

Teopernyieckoe 3ansarue. llpenensasie yrieso0po/ibt
OH3KUKO-XUMHMYCCKHE CBOKMCTBA OPraHUYeCKHX COCIMHECHIM
OTHCHBHEIX KJIAcCOB (0COOEHHOCTH KiIacCHQUKaUue H
HOMEHKJIATYphl BHYTPH KJacca; rOMOJIOTHYECKHH pim U
obwas dopmyna; wu3oMepHs; (u3NUecKHe CBOICTBa;
XMMHYECKHEe CBOMCTBA; CHOCOCHI MOIYUCHHUS): NPeIebEHEIE
YIIEBOOOPOAH! (aIKaHbl M IIHKITOANKAHE!). | 'opeHne MeTaHa
KaKk OJMH M3 OCHOBHHIX HWCTOYHMKOB TeIUla B
NPOMBIIUICHHOCTHE M Obrry.  CBOMCTBa  TPHPOJHBIX
YIEBOAOPONOB, HAXOXJICHHE B LIPHPOJIE W NPUMECHEHHE
AJKAHOB

OK 0¢1; OK 02; OK 04; TIK 3.1;
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;
[1P61; I1P6 2; 11P6 4, I1PO 5,
IIPG 6; T1P6 10

Teopernueckoe sansarTue. HenpeaensHsle yrieBoI0POIBI
AnNKeHBI, AalKHHBL, AaNKAJTUEHBI W  aPOMATHYCCKHE
yoiesofoponsl. [openme anerwnena Xak UCTOUYHHK
BLICOKOTEMIIEPATYPHOIO IJAMEHH JAJI1 CBAapKM M PE3KH
METAIIIOB

OK 01; OK 02; OK 04; TIK 3.1;
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;
I1P61; TIPG 2; TTP6 4; I1P6 5;
I1P6 6; ITP6 10

Teoperuueckoe 3aHATHE. Kucnoponconepxaiye
COE/TMHEHUS
Couptel  ¢eHonpl, KapOOHOBBIE KHCIOTHI H UpHL,

OK 01; OK 02; OK 04; 1K 3.1,
JIP 24; JIP 25; JIP 28; JIP 29; JIP 32;
MP 2; MP 6; MP 12; MP 13; MP 18;
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aNBAETHILI M KETOHBI, JKUPHI, YIIEBOAHL IlpakTHueckoe
NpUMEHEHHE  JTHICHINIHMKONS, INmuepuHa, (eHoma.
Ilpumenenne GopMaibaeruia, aueTalbIACTHIA, YKCYCHOM
KHCIOTEL MBUIa KaK COJM BRICHIUX KapGOHOBLIX KHCIIOT.
Moroupe cBOCTBA MBUIA

MP 19; MP 20; MP 21; MP 24,
MP 25; MP 48;
[TP61; IIPG 2, TIPG 4;
I1P6 5; TIPO 6; ITPG 10

Teoperuyeckoe 3ansirue. A30TCOAEPKANHE COSIHHEHHS,
IInacT™Macchl M BOOKHA.

AMMHBI B aMUHOKHCNOTHL, OesiKH. BBICOKOMONEKYIIIpHEIE
COeNMHEeHMA (CHHTETHYECKHE B OMONIOrHYeCKH-aKTHBHBIC).
Monomep, nomuMep, CTPyYKTypHoe 3BeHo. Tlonumepusanus
STUNEHA KaK OCHOBHOE HANPABJIEHHUE €0 UCIIOJIF30BaHHKS.
I'esetnueckas CBSI3p MEXJY KIACCAMH OPraHAYECKHX
COcIUHCHUH

OK 01; OK 02; OK 04; TIK 3.1;
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;
I1P61; YIPG 2; I1P6 4;
I1P6 5; 11P6 6; I1P6 10

IIpakTinueckoe 3aparwe Ne7. Hccnenosanue w aHanus
XHMHUYECKHX CBOHCTB YITIEBOAOPOAOB.

OK 01; OK 02; OK 04; TIK 3.1;
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;
IP61; TIPG 2; I1P6 4; TIP6 5; TIPO 6,
T1P6 8; TIPG 9; TIP6 10

IpakTaveckoe 3ausirue Ne8. Vccnemosanue W amanus
XUMUYECKHX CBOHCTB KUCJIOT ¥ CIHPTOB.

OK 01; OK 02; OK 04; T1IK 3.1;
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;

ITP61; IIPG 2; I1P6 4, I1P6 5; ITPG 6;
IIP6 8; ITP6 9; I1PG 10

Tema 4.3.

TeopeTn'{eclcoe 3aHATHE. BI/IOOPI'aHH‘-IECKI/IC COCAHHCHUA.

OK 01; OK 02; OK 04; TIK 3.1;
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Uneatudukanus
OPTaHHYECKHX
BEHICCTB, HX
3HAYEHUE U
[PUMCHEHHE B
OniTOROI H
IIPOH3BOJICTBEHHO

Ilpumenenue u  Omomormdueckass ponb  YIVIEBOJIOR.
Oxucnenue yIEBOJOB — HWCTOUHHK OHEPIHH IKHBBIX
opranusMor. OOnacTH  OPHMEHEHMS  aMHHOKHCIIOT.
ITpeBpanienus OelikoR MUY B oprasu3Me. buonornyeckue
Gynknuy Oenkos. buomornueckue QYHKIUH KHPOB. Poib
OPraHMYecKOd XUMHH B PEHICHUH IIpodIeM IHINeBOH
He30MacHoCTH

JIP 24; JIP 25; JIP 28;
JIP 29; JIP 30; JIP 31;
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP 21;
MP 24; MP 25; MP 48;
I1P61; ITP6 2; T1PO 4
ITP6 5; TIP6 6; ITP6 10

H OesTelsHOCTH
YyernoBeKa

Teopernueckoe 3ansirue. OpranudecKkas XAMUS B JKU3HH
H REATEIHHOCTH YEIOBEKa.

Pone opramuuecko#f XuMHE B peIIeHHH IpolieM
JHEpreTH4ecKod Oe30IacHOCTH, B DAa3sBHTHH MCEAHIIMHBL,
CO3/IaHHH HOBBIX MAaTEPHANIOB, HOBBIX HCTOYHHKOB SHEPTHH

OK 01; OK 02; OK 04; TIK 3.1;
JIP 24; JIP 25; JIP 28; JIP 29,
JIP 30; JIP 31;
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP 21;

(anbTepHATHBABIE HCTOYHUKK  oHepruu). OnacHOCTs 2 — MP 24; MP 25; MP 48,;
BO3JCHCTBUS Ha JKUBBIC OPragH3MBl  OPraHMYSCKHX [1P61; ITP6 2; TIPG 4;
BEIECTB OTHENBHBIX KIaccoB (YIJIEBOROPOIE!, CIHPTHI, ITP6 5, T1P6 6; 11PG 10
(beHOBI, XJIOPOPTaHHYECKHE MPOU3BOAHBIE, aNbACTHIBI U
p.), CMBICH  HOKazareNs IpelenbHo  AOIMYCTHMOH
KOHIICHTPALIHH.
JlabopaTopxoe 3aHATHE No2. Unentnduranng QK 01; OK 02; OK 04, TIK 3.1;
OPraHNIeCKIX COCMHEHNH. JIP 23; JIP 24; JIP 26; JIP 28;
JIP 29; JIP 30; JIP 34;
5 . MP3; MP7; MP 12; MP 13; MP 17,
MP 19; MP 20; MP 21;
MP 24; MP 25; MP 48;
[TP61; TIPG 2; TIP6 4; TIPG 5; IIP6 6;
I1P6 8; TIPG 9; [1P6 10
Konrpoasnas padora Ne3 2 e

Pazmest 5. Kuneryw

€CKHE H TEPMOAHHAMMYICCKHE JAKOHOMEPHOCTH NPOTCKAHHA XHMHYECKHX peammi‘l

Tema 5.1

3aHsITHE, Ckopocth

TGODCTH‘{GCKOG PEaKuru.

CxopocThb

XHMHYCCKOC PABHOBECHE.

2

OK 01; OK 02; T1IK 3.1;
JIP 23; JIP 24; JIP 34;
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XUMHYECKHX
peaxui.
Xumuyieckoe
paBHOBECHE

3aBHCHMOCTB CKOPOCTH PEaKiHU OT PAa3IHYHLIX (HaKkTOpOB:
NPUPOXBI  PEArupyrolmEX  BEIECTB,  KOHIICHTPAIHH
pEarHpyIOUINX BCIUECTB, TEMIEPaTYphl H  IUIOIAIH
PEaKIMOHHOH  MOBepXHOCTH.  TeruioBble  3(eKTh
XMMHYECKHX  peaknuil. DK30- M 3HIOTepMUHYECKHE,
PEaKIuu.

Ob6patumMocTs peakIuif. XUMHYECKOE DABHOBECHE W €ro
CMCINEGHHE TIOA JedcTBMEM  pasiMYHBIX  (aKTOpOB
(KOHIICHTpaLlis pEareHTOB WJIH TPOJAYKTOB PEaKiluH,
JaBlicCHMEe, TeMmIiepatypa) AN CO3JaHHS ONTHMAJIBHBIX
YCAOBHH IPOTEKaHHA XMMHUYECKHX TporieccoB. IIpuuimi
Jie Illarense

MP 1;MP 2; MP 3; MP 4,
MP 12; MP 17; MP 21
I1P6 1; ITP6 2; I1P6 3; I1P6 4; 11P6 5;
11P6 7; ITP6 9; I1P6 8; ITP6 10;

IIpaxTideckoe sansrue Ne 9. OnpenencHue CKOPOCTH
XUMHYECKOH peaKuuH, YCIOBHH CMELICHHS XUMHYECKOTO
PAaBHOBECHSL.

OK 01; OK 02; TIK 3.1;
JIP 23; JIP 24; JiP 34,
MP 1;MP 2; MP 3; MP 4;
MP 12; MP 17; MP 21
ITP6 1; TIPG 2; 11P6 3; I1PG 4; 11P6 5;
IIP6 7; I1P0 9; T1P6 8; I1PO6 10,

Paznex 6. Pacteops

g

Tema 6.1.
TTonstue o
pacTBopax

Teoperuueckoe 3ansrue. PacTBopsL

Pacteopenne kax ¢u3mxo-xammuaecknii mpouece. Criocobs
IPUTOTOBNEHEMS pacTBOpoB. PactBopumocth. Maccopas
JIOJIL  pacTBOpPEeHHOro BemjecTBa. CMBICT — ITOXazarelist
OpEeAeNbHO  AONYCTHMOH — KOHNEHTpalu W €ro
UCIIONB30BAHUE B OLEHKE 3KOJIOIHYEeCKOM Ge30MacHOCTH.
IlpaBuna oskonormyecku Ienecoo0pasHOrO IOBEACHHS B
OBITY M TPYINOBOW JEATENBHOCTH B NEISX COXPaHEHWs
CBOEI'0 3JIOPOBBA U OKPYXKAIOLIe# IPUPOMHON Cpexbr,
OMAaCcHOCTh  BO3JAEHCTBHS  HA  JKHUBBIE  OPraHuM3MbI
OIIPENENIEHHBIX BELIECTB.

OK 01; OK 02; TIK 3.1;
JAP 23; JIP 24; JIP 34;
MP 1; MP 2; MP 3; MP 4;
MP 12; MP 17; MP 21
ITP6 1; ITP6 2; TIP6 3; TIP6 4; TIPG 5;
I1P6 7; I1P6 9; 11P6 8; I1P6 10;
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Pemenne TIPAKTHKO-OPHEHTHPOBAHHBIX PacYeTHEIX
33/IaHM HAa PACTBOPBI, HUCHONB3yeMble B OBITOBOH H
TIPON3BOICTBCHHOM NESTEbHOCTH YeJIOBEKA

Tema 6.2.
Hccnenonanne
CBOMCTB
PacTBOPOB

JIaboparoproe 3anstiue Ne3. [{purotoBnenue pacTBOpoB
3)IAHHOM KOHIIEHTPAIIHU.

OK 01; OK 02; IIK 3.1;
TP 23; JIP 24; JIP 34,
MP 1; MP 2; MP 3; MP 4;
MP 12; MP 17, MP 21
I1P6 1; I1PG 2; ITPG 3, I1P6 4; 11P6 5;
IIP6 7; I1P6 9; I1P6 8; I1PG 10

Pazaen 7. Xunmus B

6]:1’[‘)’ H ﬂpOIIZ!BO,[ICTBeHHOﬁ ACHATCABHOCTH YCJOBCKA

Tema 7.1
Xumus B ObITY 1
TIPOH3BOJICTBEHHO
¥ AeATeIpHOCTH
YeTOBEKA

Teopernueckoe 3ansTme. Hoseiltume  goctmokenus
XAMHYECKOH HAYKH H XHMUYCCKOM TEXHOJIOTHH.

Pone  xumum B ofecneueHHMH  SKOJOTHYECKOId,
SHEPreTHYecKOH W MHIIeBod 0e30macHOCTH, Pa3BHTHH
memuimapl.  [IpaBuna moucka M aHanmu3a XUMHYECKOH
uHQOpMAUMH W3 PA3NMUYHBIX MCTOYHHKOB (HaydHas w
yyeOHO-HayuHasd  JIATEparypa,  CpeJicTBE  MAaccoBOH
undopmanyn, cets MuTepHeT)

OK 01; OK 02; OK 04; OK 07,
MK 3.1;
JIP 25; JIP 32; JIP 26;
JIP 27, JIP 28; JIP 29;
MP 1; MP 2MP 24; MP 25; MP 48;
TIP61; TIP63; I1PO 6; 11P6 9; T1P6 10;

IipakTuueckoe samusirme Ne 10 CocraBienue KeiicoB o
OPUMEHEHMH XHUMMUYECKHMX BEIIECTB M TEXHOJNOTHE ¢
yaeToM Oynyliell npodecCHOHANBHOM eI TE/IBHOCTH

OK 01; OK 02; OK 04; OK 07
IIK 3.1;

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
ITP6 1; TIP6 3, I1PG 4;
IIPG6; TIP6 9; ITP6 10

Hpaxrnuyecxoe 3anmsrue Ne 11 3ammra kelicoB o

OK 01; OK 02; OK 04; OK 07
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OPHMEHCHHMM XHMMHYECKHX BEIISCTB M TEXHONOTHH ¢
yueroMm Oyaymei npodeccHoHaNbHOI AesSTeNBHOCTH

IIK 3.1;

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
[IP6G 1; IIPG 3; ITPG 4;

I1P66; ITP6 9; TIP6 10

Ypomexyrotnast arrectanus (AuddepeHnUpoBaAHHbBIH 3a4eT)

Bceero:

69
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3. YCJHOBUA PEAJIM3AIIVM IIPOT'PAMMBI YUYEBHOTI'O IIPEIMETA

3.1. MaTepuaasHo-TeXHAYECKOE oDecnieeHue

Jost ocBoeHuss mporpammbl yuebHoro mnpeamera OOII0.12 Xwmus B
OBIIOY «KOMT» wumeercs yueOHBIE xabuHer «EcTecTBeHHOHAYYHSIE
JUCITATIIIHHEDY.

ITomemeHnue KaOuHeTa OCHAIICHO THUIIOBBIM O0OpYAOBaHNEM, B TOM 9HCIIE
CHEeNMAIM3APOBaHHON  y4eOHo#  Mebenpr0o W cpeAcTBamMu  OOy4YeHH,
HEOOXONMMBIMK U1 BBITOJIHEHHS TpeGoBaHMf K YPOBHIO TOJFOTOBKH
00yJaromMXCs.

Ocuamenne yue6HOro KabuHera:

—  TIOCaJ0YHBIE MECTa 10 KOJHMIECTRY 00YUarOIHXCs;

— pabodee MeCTO mpernoiaBaresis;

— 1pothecCHOHAIbHO-OPUEHTHPOBAHHEIC 3aMaHUA.

JunakTudeckue MaTepyaibL:

—MEeTOAMYECKHEe PeKOMEHJAlUH II0 BBHIOJHEHUIO MPaKTHIeCKHX paboT 1o
yuebHOoMy TipeameTy OOI16.12 Xumus;

— KOMILIEKT 3aJlaHuil [UId NPOBEACHUS MIUCHMEHHEIX KOHTPOIBHBIX padoT;

— KOMILTEKT 3aaHni IS MPOBEICHUS INHCBMEHHOTO
nudepeHIHPOBAHHOTO 3aUeTa.

TexHuueckue cpeacTBa 00yHeHU:

— DEepPCOHANBHBI  KOMIBIOTEp C  JHUEH3HOHHBIM  MPOTPAMMHBIM
obeceuerneM;

— TIPOEKTOP C SKPaHOM.

3asl:

Bubnuoreka, yuTanbHEIHN 321 ¢ BEIXOJOM B ceTh VIHTepHeT.

3.2. UndopmannonHoe ofecnedyeHHE Peain3alii HPporpaMMBbl

Jns peamusanyy nporpaMmsel B 6ubiauoreddom ¢onme OBITOY «KOMT»
HMMEIOTCH TedaTHBIE H D3JIeKTPOHHBIe oOpa3oBaTelbHBIE M MHQOPMAIMOHHBIE
peCypehI IJIst UCIIONB30BaHMS B 00pa3oBaTelbHOM MPOIECCE.

3.2.1. OcHOBHbIE€ HCTOYHHKH

1. Audunorenosa M.B. Xumms: yueOHUK M IPAKTHKYM IS CpeIHEro
npotdeccHoHansHOro obpazosanus/ M.B. An¢punorenosa, A.B. Babkxos, B.A.
ITomnkos. ~— 2-e m3a., uenp. U non.— MockBa: M3garenscreo IOpaiitr, 2023. —
291 c. — (IlpodeccuonansHoe obpazopanue). — ISBN 978-5-534-11719-6. —
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Texct: anexrponnsiit // Obpaszosatenshas miardopma IOpaiit [caiir]. — URL:
https://urait.ru/bcode/513807

3.2.2. JonosHauTeAbHbIE HCTOYHUKHK

1. Anpunoresora M.B. Xumusa. bazoseiii yposenb: 10—11 xmaccer:
y4yeBHUK s cpeanero obiero obpasopanus/ VI.B. Audunorenosa, A.B. babkos,
B.A. TTonkoB. — 2-e u3., ucip. u joi. — Mocksa: U3garenscreo HOpaiit, 2023.
— 290 ¢. — (O6meobpazoBarenpueii muki). — ISBN 978-5-534-16098-7. —
Texcr: anexTpouuslit // Ob6pasoparensHas miardpopMa IOpaiit [caiit]. — URL:
https://urait.ru/bcode/530422

2. Xumus: yaeOHUK I Cpeanero npodeccuoHansHoro oodpasosanusy/ 10.A.
Jlebenen, I.H. ®anees, A.M. I'ony6es, B.H. 1llanioBas; nox obmieit penakiyeit
I H. ®aneeBa. — 2-e u3j., nepepad. U gon. — Mocksa: M3zgarensctso IO0paiir,
2023. — 431 ¢. — (Ilpodeccuonansuoe obpazopanue). — ISBN 978-5-9916-
7723-3. — TexcT: anekTpoHHEIH // O0pazoparensHast mwiardopma IOpaiit [caiit].
— URL: https://urait.ru/bcode/513073

3. MapreiHoa T.B. Xumusa: y4eOHHMK U IPakTHKyM HJIi CpEeAHEro
npodeccuonansHoro obpaszosanus/ T.B. Mapteinosa, 1.B. Aprtamonosa, E.b.
I'onyHoB; mox obiueit penakuueit T.B. MapTeiHOBOM. — 2-€ U310, UcOp. U JOM. —

Mocksa: WsgarenserBo IOpaiir, 2023. — 368 c.— (IIpodeccronansHoe
obpazoanme). — ISBN 978-5-534-11018-0. — Texct: onexTpoHHsli //
ObpazoBaTenbHast wiatgopma Opaiir [caiiT]. — URL:

https://urait.ru/bcode/511690
4. Huxonecxkuii A.b. Xumus: y4eOHHK H IIPaKTHKYM MJIi CpeIHEero
npodeccuonanpHoro obpazosanus/ A.b. Huxonsckuii, A.B. CyBopoB. — 2-e u3[.,

nepepab. u gom. — MockBa: M3marenscrBo HOpaiit, 2023. — 507 ¢. —
(ITpodeccuonansHoe oOpazoBanme). — ISBN 978-5-534-01209-5. — TekcT:
MeXTPOHHBI // O6pasoBatenpHas miatdgopma HOpaitt [caitr]. — URL:

https://urait.ru/bcode/513537

3.2.3. UurepHeT-pecypcenl

1. EmuBas xomnekmmy — IMQPOBEIX  O0Opa3oBaTEeNBHEIX  PeCypcosB
[Dnexrponnsni pecypc] URL: http://school-collection.edu.ru/

2. Pocculickas 3nexkTpoHHas mKoia [DnexTpoHHBI pecypc] URL:
https://resh.edu.ru/

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

4.Pemry EID. Xumms [Onextpommmiii pecypc] URL: https:/bio-
ege.sdamgia.ru/
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4. KOHTPOJIb ¥ OLIEHKA PE3YJIbTATOB OCBOEHHS YYHEBHOI'O
HNPEIMETA
KoHTposis ¥ OLEHKa pe3ynbTaTOB OCBOCHHs y4yeOHOro mpeamera
PacKpBIBAIOTCA Yepe3 JHCUMIUIMHApHBIC pesylnbTaTsl, HanpaBJeHHBIE Ha
dopMupoBaHue 0OOIMX M NpodeCCHOHANBHBIX KOMIIETEHIMH IO pa3fenaM u
TeMaM CojiepikaHus yIeOHOro MaTepHaana.

Oouras / Pasgen / Tema THOB 0UEHOYHBIX
npodeccnonaIbHasd MepOHpHaATHI
KOMIIeTeH A

OK 01. Buibupars cnocobsl | Pasgen 1, Tema 1.1, Tema | Tectupopanue

pereHys 3amay | 1.2 YcrasIi ompoc
IpodecCHOHANBHOM IlpencraBnenue pe3ynbTaTOB
JCATEeNBHOCTH TIpaKTHYecKkux padot
IPUMEHNUTENBHO K pasnuyHbM | Pasgen 2, Tema 2.1, Tema | Tectuporanue

KOHTEKCTaM 2.2 VeTHeIH onpoc

[IpencrasneHue pe3yiapTaToOBR
IpakTUIecKux paboT
Cocrasnenue ypaBHEHMH
peakuui

Pemenue xavmgeckux 3agad
KonTtpoasras pabota

Pasmen 3, Tema 3.1, Tema | Tecruposanne

3.2, Tema 3.3 YerHpIi onpoc
Ilpencrasienre pe3yabTaTOR
IpaKTHIECKUX pabot

Cocrasnenue ypaBHEHHH
peaknui
KonTponsras pabora

Paznen 4, Tema 4.1, Tema | Tectuposanue

4.2, Tema 4.3 VYerHsit onpoc

[pencrasienue pezyasTaToB
IPaKTHYECKUX paboT
Cocrapnenue YpaBHEHMii
peakui

Pemenne xumMuuecknx saqag

KonTpoasHas pabota
Pazzen 5, Tema 5.1 TecTupoBanue

YerHsii onpoc
IIpencrarienne pe3ynasTaToB
paKTHYecKuX pabot

Pemenne xumurgeckux 3amau
Paznen 6, Tema 6.1, Tema | Tectuposanue

6.2 YeTHBI onpoc
[IpeacTapienne  pe3y/bTATOR
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IpaKTH9eCcKUX pabot
Perrieane xuMuyeckux 3a5ad

Pasmen7, Tema 7.1

Tectupopanue

Yernsiii onpoc
[IpencraBnenue pe3yaeTaTOB
IpakTHYecKuX paboT

Pemenyie xuMuyecknx 3ama4
Keiic 3anammsg

OK 02. HUcnonezosars | Pasnen 1, Tema 1.2 Tectuporanue
COBPEMEHHBIE cpeicIBa YceTHBH onpoc
TIOUCKa, aHanu3a H IlpencrapieHne pe3ysbTaTOB
HHTCPIpPETALNH HHbOPMAIHE HpaKTHYecKuX paboT
W FHQOPMALHOHEEe Pazmen 3, Tema 3.2, Tema | Tectupopanue
TEXHOJIOTHE IS BHIIOTHEHNSL 3.3 YerHsi onpoc
saag NpObecCHONATEHOH IIpencraBneHne pe3yabTaToB
TESITENbHOCTH IpaKTHYeCKuX pabor
Cocrasnenne YpaBHEHUH
peakium
KorTponsuas pabora
Paszpen 4, Tema 4.2, Tema | Tectuponanue
4.3 Vbt onpoc
Ilpencrasneme pe3yasTaTOR
NPaKTHYEeCKEX paboT
Cocrasnenne ypaBHEeHU
peaxiuii
Pemenme xuMmgeckux 3agau
KonTtponsgas pabota
Paszzen 5, Tema 5.1 Tectuporanue
YcrHait onpoc
Ilpencrapnenne pe3ynrTaToOB
npakTuyeckux paGot
Pemtenre XMMHYECKHX 3a1a4
Pazpen 6, Tema 6.1 Tectuposanne
VYeruslit onpoc
IIpe/craBneHne pe3ynbTaTOB
fIpakTudeckux pador
Pemienne xaMuYeckux 3aiad
Paznen 7, Tema 7.1 Tectupopanmne
Yerasiit onpoc
ITpencraBneHue pe3ynbTaToB
TIPaKTHUECKUX padoT
Pemenne xumuveckux 3aaadq
Keiic 3ananns
OK 04. DddexrusHo | Pazgen 2, Tema 2.1, Tecrupopanne
B3auMOACHCTBOBATE " VYeTHeIl onipoc

paboTate B KOJUICKTHBE U

[Ipencraenenue pe3yabIATOB
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KOMaHze TIPAKTHYECKUX paboT
Penienne xuMudeckux 3agaq
Paznen 3, Tema 3.3 TectupoBanue
YcTHBIH onpoc
[Mpencrarnenne pe3yAbTATOB
IPaKTHYECKUX paboT
Cocrasienue ypaBHEHHH
peaxiuit
KonTponrHaas pabota
Pazypen 4, Tema 4.2, Tema | Tecruporanue
4.3 VerHsii ompoc
HpencraBnenue pe3yasTaToB
TIPaKTHYECKHX paboT
CocraniicHue ypapHeHuit
peaxuumii
PemreHure XUMHYECKHX 33184
KorTrponsras pabota
Pazzen 6, Tema 6.2 TecrupoBanue
YcTHBI onpoc
IIpencrapneHue pe3yiNbTaTOB
IpPaKTHYeCcKHX pabor
Pemenne xumudeckux 3a0aq
Pazgen 7, Tema 7.1 Tecrapopanne
Ycrapii onpoc
[IpenacraBnenue pe3ynnrTAaTOB
IPaKTHYECKuX padoT
Pewerue xuMuuecKux 3a0ay
Ketic 3amanns
OK 07. CopeticTroBarh | Pasnen 7, Tema 7.1 TecrupoBaHue
COXPaHEeHHIO  OKpyXKalomei VYerrpii onpoc
Cpelbl, pecypcocOepexeHHIO, Ipezcrasnenpne pe3yiabTATOB
TIPUMEHATh 3HAHHS 00 NPaKTHYECKUX padoT
A3MEHEHUH KImMara, Pemmenne xuMuaecKux 3a1a4
IIPUHIHIEBL OepexIIHBOrO Keiic 3ananms
upousgoncTea, dddexTunHO

JEACTBOBATH B UPE3BLIYAHHBIX
CHTyanuax

[IK 3.1. IlporoauTs KOHTPOIL
ApaMeTPOB, AMArHOCTHKY M

BOCCTAHOBJICHHE
paborocrnocobHOCTH

) POREIX ycTpoicTB
KOMITBEOTEPHBIX ~ CHCTEM H
KOMILITIEKCOR

Pazmen 3, Tema 3.1, Tema | Tectupopanue

3.2 VCTHBIH onpoc
ITpencrasnenye pe3yNbTaTOB
IPaKTHYECKUX paboT
CocragiieHHe YPaBHEHHH
peaxiit
KonTponbaag pabora

Pasmen 4, Tema 4.1, Tema | TectmpoBauue

42 Temad.3

YCTHRIH OmIpoc
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IIpencraBnenne pe3yisTaToB
NpaKTH4YEeCKHX padboT
Cocrarnenne ypaBHEHUH
peaKuni

Pemnenne XuUMUIECKHX 3a/1a4
KonTtpomsHas pabora

Pazmen 5, Tema 5.1

TectupoBanue

YerHblit onpoc
Ilpencraenenue pe3ynsTaToB
HMpaKTHYeCK#X pabor

PemeHue XAMUYECKUX 34029

Paznen 6, Tema 6.1, Tema
6.2

TectupoBanue

Yerasli onpoc
[Ipexactarnesue pe3ynabTaToOR
[paKTHYEeCKUX paboT

Pemenne XHMAUECKHX 3a1a4

Pasnen 7, Tema 7.1

TecrupoBanne

Yerubiii onpoc
Ilpencragnenue pe3ynaLTATOR
IIPAKTHHYECKHX padoT

PelneHre XUMHYECKHUX 38184
Keiic 3amanus
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