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1. OBIIASI XAPAKTEPHCTHKA PABOYEHN ITPOT PAMMDBI
YYHEBHOTI'O IIPEJIMETA

1.1. Mecro yueGHOro mDpeamMera B  CTPYKType  OCHOBHOH
npofeccnonanbHoH 00pazoBaTEJIBLHOH NPOrPaAMMBbI

Vuebuprii  npeaver  «XHMHS»  SBISETCS  00s3aTENBHOM  YaCThiO
0011e00pa3oBaTeNBHOIO HKIA OCHOBHOM NpodecCHOHABHON 00pa3oBaTebHON
UpOrpamMMbl  — IPOrpamMMbl  [ONTOTOBKM  KBAIHOQUIMPOBAHHBIX  Paboumx,
cryxammx 1o mpodeccum  13.01.10  DnexrpoMoHTEp 1O pPEMOHTY H
00CTYKMBAHUIO IEKTPoobopyaoBanus (110 OTPACTAM).

1.2. llesn g niiaHupyeMble pe3y/abTaThl OCBOCHHN Y4eOHOIO 1peaMeTa

1.2.1 IXesm ocBoecnusn y4eOHOrO nipeamera

OCHOBHOM 1IeNBI0 M3Yy4YeHMs Y4ueOHOro IpeaMeTa «XUMHUA» SBISETCH
GopMupoBanKe y CTYJEHTOB XHUMHMYECKOH COCTABISIONMEN €CTECTBEHHOHAYYHGH
KapTHHBI MHpa Kak OCHOBBl IPUHATHS PpelleHH# B JKU3HEHHBIX M
MPOY3BOJICTBEHHBIX CHTYaUMIX, OTBETCTBEHHOI'O IOBEACHNS B IPUPOIHOH Cpele.



1.2.2 TInanupyembie pe3yJibTAThI OCBOeHHS yueOHOI 0 nIpeaMera
Ocoboe 3nauenue yueOHbI IpeaMeT UMeeT P GOPMUPOBAHNH K PA3BUTHH O0IIKX U IPO(ecCHOHANBHBIX KOMIICTEHLINII,

a TaKKe COOTBETCTBYIOIIMX MM pe3yibTaTam o0yuenus cormacHo ©1'OC COO.

Komnerennmun (OK,

[lnanupyemelie pesyabrarhl 00yIeHHS

IIK) Oomue JUCIHIINHAPHbIE

OK  02.  MHcmonwzosars | JIP23 - roroBHOCTS K TPYAY, oco3Hamme Iennoctd | [IP61 - chopMupoBaTs NpeacraBicnys. 0 XMMHYCCKOH
COBPEMEHHEIE cpejicTBa | MacTepeTBa, Tpyaomodue; COCTABIAIOMIEH ©CTCCTBEHHOHAYYHOM KapTHHBI MUpa,
noyucKa, aHaNM3a u | JIP24 - TroTOBHOCTE K  AaKTUBHOM  JCATENHHOCTH | PONM XUMUH B TO3HAHUM ABJICHMH IPUPOJBL, B
UHTEPIPETalu TEXHOJNOTUYCCKO W COIMaTbHOH — HAlPaBIeHHOCTH, | POPMMPOBAHUM MBIIUIEHHS U KyJbTYPBI ITHYHOCTH, €€
uHQOpPMAUK u | CHOCODHOCTE UHUIHHPOBATD, IIaHUPORATD 1 | QYHKIHOHAIBHOM TpaMOTHOCTH, HEoOXOauMOH Jiis
PHQOPMANHUOEHBIE CaMOCTOSTE/IBHO BBITOIHATE TAKYIO JEATEIBHOCT; pelieHusl TNPAaKTHYSCKHWX 3a7a4 M OKOJIOFHYECKH
TEXHOJIOTHH st | JIP25 - matepec x pazmmuHbsM chepaM mpoeccuoBalibiol | OO0CHOBAHHOIC OTHOIIEHES K CBOEMY 3M0POBBIO H
BBITTOJIHCHUS 3a7a4 | JIeATENBHOCTH, YMEHHE COBEpIIaTh OCO3HaHHbHL BeIOOD | NPUPOLHOH cpeje;

npodeccHonaIpHOM Oyaymei npodeccnu w peanusosbBarb cobcTBenHble | [IPO2 - BrageTs CcHCTEMOM XMMHYECKHMX 3HAHUM,
TeATeNbHOCTH JKU3HCHHEIE IIaHBL, Koropag BKIIOYAET: OCHOBOIONAraROIIME  IIOHATHSA

JIP26 - roroBHOCTE M crrocoOHOCT, K 00pa3oBaHMIO H
€aMo00Pa30BaAHUIO Ha HPOTHKCHAN BCEH MU3HM,

JiP32 - cHOPMUPOBAHHOCTH MHPOBO33pEHS,
COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHI) DasBuTHd
HaykKd ¥ OOINECTReHHOH JIPaKTHKH, OCHOBAHHOIO Ha
aganore KyJnbTyp, CIIOCOOCTBYIOIIErO OCO3HAHHIO CBOETO
MECTa B ONUKYABTYPHOM MUPE;

MP6 -- pa3BuBaTH KpeaTMBHOE MBIIICHHME HPH DPEIICHHM
KHU3HEHHEIX IPobIIeM;
MP16 -~ ocymecrsiarsh
IepeHoca  CpeicTB |
npodecCHOHANBHYIO CPEnY;
MP17 — yMeTb HepeHOCHUTH 3HAHUA B NO3HABATENBHYIO H

oeaeHalp aBIICHHBIA  ITOMCK

caocodon neificTerg B

IPaKTHICCKYIO obnacTu KHCHCOCATEIIBHOCTH,

(XUMPYCCKUE BIEMEHT, aToM, 3JEeKTpoHHas 00oJouKa
aroma, s-, p-, d-3MEKTPOHHBIE OpOUTANM aTOMOB, MOH,

BANEHTHOCT, 2JICKTPOOTPHIATEIBHOCTE,
OKHCHCHHSL, XHMHYCCKass CBSI3b, MOJIb,
MOJLSIpHBI 00BEM, YIJICPONHBIA

MOJIEKyJa,
CTElleHb

MOJISIpHas Macca,
cKeTeT, QYHKIMOHANbHAA IPYINa, PajidKall, H3OMEpHS,

H30MEPEHI, TOMOJIOTHYECKHH psim, TOMOJIOTH,
VEJNEBOMOPO/BL,  KHCHOPOX- ¥ a30TCOJACPKAMHe
COeIUHCHMs, OHONOTMYECKH AaKTHBHBIC  BEUIECTBA
(yrmeBonmpl, Mpbl, Oenky), MOHOMEp, IIOJIHMED,
CTPYKTYypHO® 3BEHO, BBICOKOMOJICKYISPHbIE
COCAMHCHUSA,  KPHUCTAUIMYECKas  peINeTka,  THIbI
XUMHYIECKHX peakui (oxHCIUTENBHO-
BOCCTAHOBUTENBHBIE, 9K30- ¥ JHAOTEPMHYECKUE,




MP18 — ymerp wuHTErpHpOBaTh 3HAaHUI U3
IpeaAMETHBIX obiacrei;

MP21 — Bnanerb HaBLIKAMUW MONYYCHHS HHPOPMANHH U3
HCTOYHHKOB Pa3HEBIX CaMOCTOSTEILHO
OCYIHECTBISTL  TIOHCK, CHCTEMATH3ALMIO M
HMHTEPIpeTaly WHGOPMaINH PasiIHIHbX BHIOB U dopM
[PECTABICHHES;

PasHBIX

THIIOB,
aHajms,

MP24 — wucmone3oBaTh CpeHcTIBAa MHPOPMANMOHHBIX H
KOMMYHHKaIHOHHBIX TEXHOJOTHHI B pPeIICHAR
KOTHUTHBHBIX, KOMMYHUKATHBHBEIX H OpPraHH3allUOHHBIX
33 a4 ¢ cOOMOACHHEM TPeOOBAHME IPrOHOMUKH, TEXHHMKH
0E3011aCHOCTH, THYHEHE], pecypcocOepexeHNs, IPABOBLIX U
ITHUECKUX HOPM, HOPM MEGOpMANMOHHOH §e301acHOCTH

peakMy HOHHOTC OOMEHA), PacTBOP, 3ICKTPOIMTHI,
HEIJICKTPOJIMTEI,  JJCKTPONMTHYECKA  JHCCOLMAINS,
OKMCIIHTCNIb, BOCCTAHOBHTENb, CKOPOCTH XMMHYECKOH
peaxiM, XMMHYECKOE PABHOBECHE), TEOPHH M 3aKOHBI
(TeopHsT  XUMHYECKOTO
pemecTtB A.M. bytneposa, TeopHs 3NEKTPOIHTHYCCKOH
JIACCOTTHAIIUH, OEpUOAHHECKHH 3aKOH JL.
3AKOH MAacChl),

CHMBOIMYCCKHAH XUMHH,

CTpOCHUAL OPraHuvYeCcKuX

MeH);{eHeeBa, COXpaHcHUA

3aKOHOMEPHOCTH, A3BIK
(aKTOTOTHUECKHE CBEACHMS O CBOMCTBAX, COCTaRe,
NOJXy4YeHUH ¥ 6E30IaCHOM HMCHONB30BAHMN BAXKHERUINX
HEOPTaHHYECKMX ¥ OPraHiyecKUX BellecTB B OBITY H
IPaKTHIECKOH JesTeIbHOCTH YeIOBEKa;

IIP63 - yMerh BBISIBJISATH XapakTepHBIC IPU3HAKK H
B3aUMOCRS3b  HM3YUEHHBIX  I[IOHATHH,
COOTBETCTBYIOIME OHSTHS HPH OIMCAHNH CTPOCHUS H
CBOMCTB HEOPraHMYECKMX M OPFaHHYCCKHX BELIECTB M

HX HpeBanleHI/II;’I; BBISIBIIATE B3aHMOCBA3b XHUMHYCCKHX

IpUMERATEL

3HAHMH € HOHATHAMH H DOPEACTABICHHAMM APYTHX
€CTECTBEeHHOHAYYHBIX TIPEAMETOB;

P64 - ymerr  HCIOAB30BATH
XHMHYECKHX —COEHHHEHHH MEXKIYHapOLHOIO COMX3a
TEOPETHYCCKOH ¥ HPUKIAJHOA XMMHK U TPUBHAATBHEBIE

HAUMCHOBAHMA

Ha3BaHHMA BAKHEHIIHX BEIUECTB (PTHIICH, allETHICH,
IIRHepus, Qenon, GopManbACrul, YKCycHas KUCIOTa,
[JIMIUH, YrapHsii ras, VYIVICKHCIBIH a3, aMMHak,
rapieHas M3BeCTbh, HeralleHast H3BeCTh, IIUTHEBAs CONa K
IPYTUX), COCTaBISATH (OPMYNBI HEOPTAaHHYECKHX U




OPraHMYCCKUX  BEHIECTB, YPAaBHEHHS XUMHUYCCKHX
peakui, OOBACHATH HX CMBICH; IHOATBEPNKHATEH
XdapakTepHble  XMMHYECKHE  CBOHCTBA  RCINECTRB
COOTBETCTBYIOBIMMH OJKCICPHMCHTAMM M 3aITHCSMU
YPaBHEBHH XUMHUYECKHUX PEaKIyil;

P65 - ymMmers ycranaBnuBarh IPHHAIUICKHOCTH
M3YYEHHBIX HEOPTaBUUYECKUX M OPraHHYeCKUX BEIIECTB
K OIIPEJIC/ICHHbIM KJlaccaM M TIpYIHaM COCJUHEHUH,
XapaKTepH30BaTh MX COCTAB M BaKHeHIIME CROUCTRA;
OIIPEIETSITE BHAB XHMUYECKHX CBs3elf (KOBaneHTHAL,
HOHHAS,  METAJUIHYeCKas,  BOJOPOAHAS),  THIIBI
KPHCTAJIHYCCKIX PEIETOK BEIECTE;
KITacCH (D UITMPOBATH XAMHUESCKHAE PEaKIliy;

[IP66 - BnajeHne OCHOBHBIMH METOAAMH HAYYHOI'O
IO3HAHMS  BENIECTB W XUMMUCCKHX  SIBJICHUHA

(rabmojienue, HU3MEpEHNE, IKCIIEPUMEHT,
MOJIETHPOBAHKE);
IIP67 - cdopMEpOBaHHOCTE YMEHHH [POBOJUTE

pacdeTsl HO XUMHYCCKUM (OpMyJiaM H YPaBHEHHSIM
XAMMYECKHX PeakiHif ¢ HCIIONB30BAHHEM PU3MUCCKUX
BENHYHH, XapaKTepU3YIOIHX BEIlECTBA c
KOJMYCCTBCHHOM CTOPOHBIL: MAacCChl, obbpema
(HopMallbHBIC YCIIOBHS) Ta30B, KOJNMYECTBA BEHICCTBA;
HCUOJIB30BATh CHCTEMHBIC XHMHYCCKUE 3HAHUS NI
TPUHATHS PCHICHWH B KOHKPETHBIX IKUBHCHHBIX
CHTYaHusX, CB3aHHBIX C BemEcTBAMH M  HX
[IpYIMEHEHHUEM,;

IIP68 - chopMHpPOBaHHOCTE YMEHMH IIIAHHPOBATH M




BLITIONHATE XAMWYECKUH JKCIepUMEHT (IpeBparieHus
OpraHUYeCKHUX BEUIECTB IIPH HATPEeBaHHM, NOIy4EHHE
3THACHA M M3YYEHHE ero CROHCIB, Ka4eCTBCHHBIC
peaxilMy Ha aNBJerH/ibl, Kpaxmall, YKCYCHYIO KHCIOTY;
OeHarypanus OenkoB UIpH  HarpeBaHWM, IIBETHBIC
peaknuy OCIIKOR; MPOBOJUTE PEAKIIMK HOHHOr0 OOMeHa,
ONPENCNATs CPeAy BOMHBIX PAcTBOPOB, KaueCTBECHHBIE
peaKknmy Ha cyibdar-, KapOoHaT- ¥ XJOpUI-aHUOHEI, Ha
KaTHOH aMMOHWS; pelaTh 3KCIIePAMEHTANbHBIC 3884
mo teMaM "Mertamrs” 1 "Hemetamisl") B COOTBETCTBUH
C IPaBHIIAMHE TEXHHKH 0€301IaCHOCTH HIpU 0OPalICHHH C
BelecTBAaMM ¥ aboparopHBM  00OpPYIOBAHHEM;
TPEJICTABILITh PE3YILTaThl XHMHHYCCKOTO DKCICPHMEHTA
B (opme 3anmMCH YpaBHEHWH COOTBCTCTBYIOIHX
peakiyii m (GOpMyNHpOBaTH BHIBOJBI HA OCHOBE JTHX
PE3YNBTATOB;

IIP69 - chopMEPOBAHHOCTE YMEHHS aHATM3HPOBATh
XMMHYECKYI0) HHPOPMALHIO, IONYYaeMYK H3 Pa3sHBIX
HCTOUHHKOB (CPEACTB MAacCoBOi MHGOpMAmHH, CeThb
WuaTepuet u apyrue);

IIP610 - cdopmMupoBaHHOCTE YMEHHH cobmoaathk
OpaBuiia SKOJOTHYECKH 11enecoo0pazHoro NOBEACHUI B
OBITY M TPYHOROH JIEATENBHOCTU B LEIAX COXPaHCHHUS
CBOETO 3/I0POBBSl M OKPYXalOLIEH HPHPORHOH cpejibl,
YYUTBHIBATL  OMAacHOCTb  BO3JNCHCTBHA Ha  JKHMBBIE
OPraHH3MBbl ONPECIICHHBIX BEECTB, NOHUMAs CMBICI
1IoKaszarens mpe/e/IbHOM JOIMYCTHMON KOHIIEHTPalliu.




OK 04. DddexTuBHO
B3aBMO/ICHCTBOBATE H
paboTarh B KOJUICKTHBE M
KOMaHIe

JIP32 - ChOopMHEPOBAHHOCTE
COOTBETCTRYIOUIETO COBPEMEHHOMY YPOBHIO pPA3BHUTHA
Haykyt u oOmecTBeHHON IIpakTHKHM, OCHORAHHOIO Ha
JHajiore KyJnbTyp, CIOCOGCTBYIOIIETO OCO3ZHAHMIO CBOETO
MECTa B NONMKYIBTYPHOM MUpE;

JIP34 - oco3naHEe IEHHOCTH HAYYHOH NeaTenbLHOCTH,

MHUPOBO33PCHUA,

FOTOBHOCTE OCYHIECTBISTE MPOEKTHYIO U
HICCIIEIOBATENbCKYIO JIEATENLHOCTE WH/MBHAYaIbHO H B
rpyuie;

MP1 - CaMOCTOSTENBHO hopMyIHPOBATE U
aKTYaIIM3HpOBaTh npobiemy, paccMarpHuBarh ee
BCECTOPOHHE;

MP? - ycTaHAaBIUBATH CYIISCTBEHHBIA IIPU3HAK HIH

OCHOBaHUS JJIA CPaBHEHUS, Kiaccupukanmy u 0000menus;
MP3 -~ onpenemaTs Nenu NEATEHBHOCTH, 3a3/1aBaTh
fIapaMeTphl ¥ KPUTEPHH UX JOCTHIKCHHUS,

MP5 — BHOCUTH KOPPEKTUBBI B JCSITECIBHOCTh, OLNEHUBATH
COOTBEICTBUE pPE3YNbTATOB IEJIAM, OLECHHMBATH PHCKU
TOCTHEACTBIHN HeTEHBHOCTIH,

MP7 — BrnageTh HaBbIKaMU y4eOHO-HCCICAOBATCILCKOH H

IOPOEKTHOH  AEATeNbHOCTH,  HaBEIKAM¥M  Pa3pelIcHUd
npodieM;
MP12 — BuIMBHATL IPHYHHHO-CIEACTBCHHBIE CBI3K M

aKTyalW3HpOBaTh 33434y, BBIABUraThH
pEUIeHUS, HAXOXUTh aAPTYMEHTH! JUIS JOKA3a1e)IbCTBA CBOMX
VTBEPMJICHHH, 3a/1aBaTh IapaMeTphl M KPHTEPHH PCIICHNS,

THIIOTE3Y  ee

MP13 - amanu3gpoBaTh IONYYEHHBIC B XOJi€¢ PEIIeHU
3aau¥  pe3yNbTarThl, KPHTHYECKH  OICHHBATh WX

TIP61 - chopMEpoBaTh MPEICTABNCHUSL: O XUMHUYECKOH
COCTaBIAIONICH eCTeCTBEHHOHAYYHOH KapTHHBI MUpA,
PONHM XMMHH B IIO3HAHHH SBJCHAH UPHPOIBL, B
(GbOpMUPOBAHHK MBIIUICHUS ¥ KYNBTYPBI JIHYHOCTH, €€
(YBXIHOHANEHON T'PaMOTHOCTH, HeoOxojuMoH it
PELICHHUST NPAKTHYECKMX 33fad M IKOJNOIHYECKH
00OCHOBaHHOTO OTHOIUEHHS K CBOEMY 3H0POBBIO M
TIPUPOAHOH cpefie;

[IP62 - BoageTs CHCTEMON XHMHUECKWX 3HAHHH,
KOTOpas BKIIOYACT: OCHOBOIONATAXOIIHE
(XEMHYESCKHMH 3JIEMEHT, aTOM, SJICKTpoHHasS o0ono9xa

HOHATHA

aroMa, S-, p-, d-3MEKTPOHHbIC OpOUTATH aTOMOB, HOH,
HHEKTPOOTPHIIATEIBHOCTD,
MOJTB,

MOJICKYJa&,
CTCIICHD

BaJIEHTHOCTS,
OKHCIICHHS, CBSI3b,
MOJISpHAs Macca, MOJAPHBIH 00BeM, YITICPOAHBIH
CKeneT, QYHKIMOHANbHAS I'pyIa, PagdKai, U30MepHUs,

XUMHYCCKad

H30MEpBL, TOMOJIOTHYECKHH psL, rOMOJOTH,
VIIEBOAOPOBI,  KUCIOPOA- M as’0TcojepKalnye
coeipHeHus, OHOJOTHYEeCKH AKTHBHBIC BeIIeCTBa
(yrnerompl, SKuUpH, Oenku), MOHOMED, HOJIHMMED,
CTPYKTYPHOE 3BEHO, BEICOKOMOIIEKYJISIPHBIE
COCMUHCHHS,  KPHCTALIWYECKas  pCIICTKA,  THIIB
XUMHHECKAX peaximit (oxpCHHTENLHO-
BOCCTAHOBHUTENBHEIE, 9K30- H  JHIOTEPMHYECKHE,

peaknuy HOHHOro oOMeHa), pPacTBOp, 3ICKTPOJMTEL,
HEMIEKTPONHUTE]L, ICKIPOIUTHYCCKAS  JTHCCOLMANHs,
OKHCJIHTENb, BOCCTAHOBHTENb, CKOPOCTH XHMHYECKOH

peaKiiliy, XUMHYICCKOC paBHOBECHe), TECOpPHH H 3aKOHBI

9




INOCTOBEPHOCTB, IPOrHO3MPOBATH H3MEHEHHE B HOBHIX
YCTIOBHAX;
MP31 - npoHmMaThb M HUCIONB30BATh  IIPEMMYIIECTBA

KOMAHIHOH ¥ HH/IEBHAYAILHON padoThI;

MP32 - pBpiOupaTh TEMATHKy U METOJbBl COBMECTHBIX
Je#icTRHI ¢ yueTOM OONIMX HHTEPEeCOB, H BO3MOXHOCTEH
KayKOT0 UIeHa KONIICKTHRA,

MP33
OpraHM30BbIBATE U KOOPAMHUPOBATE JEHCTBHA IO €€
OOCTIDKEHHIO: COCTAaBJIATH IaH AEHCTBHI, pacHpeielsrh
pom ¢ VHACTHUKOB  00CYXKAATh
PE3yAbTaThl COBMECTHOH paboTh;

MP36 - xOOpAHHHPOBATH ¥ BBIIOJIHATE paboTy B YCIIOBHAX

- NPpHOHMAaTh, IIEHH COBMECTHOH JCATCIBHOCTH,

VUCTOM  MHEHUH

peanBHOIO,  BUPTYANBHOIO ¥ KOMOHMHMPOBAHHOTO
B3aUMOJISHCTBHSA;

MP37 - oCymecTBIATH TO3UMTHMBHOE CTPATETHYECKOE
TIOBEACHHUE B  PA3NHYHBIX  CHTYalHsx, IPOABIATH

TROPHUECTBO M BOOOpaskeHHe, OBITH HHHIIMATHRHLIM

MP55 - npuHEMaTE MOTHBBI H apTYMEHTHl APYyTUX JIOAEH
IIpH aHAJIH3E Pe3yIbTaToB JICHTCIIEHOCTH;

MP56 - mpu3HaBaTe CROE IIPABO W HPaBO JIPYTUX JHojel Ha
omudKA

(Teopus ~ XMMHUYECKOIO  CTPOEHMst

gemecTs A.M. bytneposa, Teopus 3IeKTPOIMTHISCKOR

OPrayyacCKux

JIACCOIHAIIUH, NEPHOTHYECKAN 3aK0H .
Menneneesa, 3aKO0H COXpaHeHHI MAacchbl),
3aKOHOMEPHOCTH,  CHMBOJHYECKAH  A3BIK  XUMHH,

¢daxTosorHUecKHe CBEACHHS O CBOMCTBaX, COCTaBe,
HOJTYHeHHH B 0€30IaCHOM HCIONILE30BAHMM BAKHEHIIIX
HCOPI'dHMYECKMX U OPraHMYecKUX BEIIECTB B OBITY H
HPaKTHIECKOH JesITENbHOCTH YellOBeKa,

TIP63 - yMeTh BBUIBJIATE XapakKTEpHbIC IPH3HAKH MU
BRAWMOCBS3b ~ U3YUYCHHBIX  IIOHSTHH,
COOTBETCTRYIOUME HOHATHS IIPH OMUCAHMHM CTPOSHHS H

IPUMEHSTE

CBOMCTB HEOPTAHHMYCCKUX M OpPraHM4YecKUX BELIECTB H
PX TIpeRpAIiCHN; BBIABIATE B3AUMOCBA3h XMMHYECKHX
3HAHWH C© DNOHATHAMH M INPEICTABICHIIME APYIHX
CCTECTREHHOHAYYHBIX ITPEMETOB;

[TP64 -  ymeTs
XAMHYECKHX COSAUHEHUH MEKIYHApOIHOIO COO3a

WCIIONB30BaTs  HAaUMEHOBAHM
TEOPETHYECKOH H NPUKNAJHOH XUMHUH ¥ TPHBUAANLHBIE
Ha3BaHWd BaXKHEHIIMX BelecTB (PTHIEH, aleTHIEH,
rauepus, dedon, QopManbIerin, YKCycHas KUCIOTa,
TIWIMH, YrapHbI 1a3, YIVIEKUCABIA a3, aMMHak,
ramieHas U3BeCTh, HerauieHas H3BeCTh, NUThEBAd Coja 1
JPYTHX), COCTABIATH (GOPMYJHl HEOPraHMYeCKHX M

OPraHuyYeCKAX  BCIICCTB, VYPABHCHHA  XUMHYCCKHX
peaKHHﬁ, OOBIACHATE HX CMEBICIE; IIOATBCPXRIATH
XapaxTCpPHbIC XHMHAYCCKHUC CROMCTRA BCIECTB

COOTBCTCTBYIONMY  JKCIICPUMCHTaMHI M 34lACAMHU




YPABHEHHH XAMHUYECKIX PEaKIyii;

IIP65 - ymers ycraHamBIMBaTh HPHHAUIEHKHOCTH
U3YUCHHBIX HEOPraHUYECKMX M OPTaHHYECKHUX BEIICCTB
X OIpPEJelICHHBIM KJaccaM M IPynlaM COSIMHCHHIE,
XapaxTepu3oBaTh MX COCTAB M BaXHeHImMe cBOMCTBA;
OIIpeJIEIATh BHIBI XHMHUYECKHMX CBs3e#l (KoBaleHTHas,
WMOHHAS,  METAUIMYeCKas,  BOAOPOAHAdA),  THIIBI
KPUCTAIUIAIECKHX peueTox BCIICCTB;
KnaccHQUINPOBATH XUMUYECKHEC PCaKIIHH;

[1P66 - BiapeHHe OCHOBHBIMH METOJIaMM HAYYHOTO
NIO3HAHMs  BEWECTB Y XUMMYECKHX  SBJICHHH

(nabmogenne, H3MEPEHUE, IKCIIEPUMEHT,
MOJACAUPOBAHHUC);
ITP67 - cdopmupoBaHHOCTL YMeH#il IPOBOJHTH

pacdeTsl 10 XUMMYECKEM (OpPMYIaM M YpaBHCHHSM
XMMIYECKHX Peakuyil ¢ HCIOoNL30BagueM (PH3HYCCKHX
BEJIMYHKH, XapaxTepA3yIOUTHX BEILECTRBA c
KOJINYeCTBEHHOMH CTOPOHBL Macchl, obbeMa
(HOpMaJIBHBIE YCIOBHS) T430B, KOJHMYECTBA BEHIECTBAE;
HCHOJIL30BATH CHUCTEMHBIE XMMHYECKHE 3HaHMsd JUIA
UpUHATHS PEWEHMH B KOHKDETHBIX  JKH3HEHHBIX
CHTyallusiX, CBS3aHHBIX C BeIECTBAMM H  HX
IIPAMCHEHHEM;

ITP68 - chopMEpOBAaHHOCTE YMEHHH TUIAHMPOBATH H
BBITONHSATh XMMHUYECCKUH 3KCIICPHMEHT (TpeBPaHICHMS
OPraHHYECKUX BEIICCTB IPU HArpeBaHUH, NOIYUCHHE
JTUIICHa W M3YYCHHE €ro CBOMCIB, Ka4yeCTBEHHEIC
peaKLMy Ha aJbACTHABI, KpaxMall, YKCYCHYIO KHCIOTY;
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JieHaTyparus OenkoB 1Py  HAIPEeBaHWM, I(BETHBIE
peakiur OEenKOB; IPOBOAUTH PEAKIMK HOHHOTO OOMeHa,
ONPENENATh CPENly BOJIHBIX PacTBOPOB, KA4eCTBEHHBIC
peakie Ha Cyib(ar-, kapboHaT- U XJNOPUA-ARHOHB], Ha
KaTHOH aMMOHHS; peniaTh SKCIEPHMEHTAIBHBIC 3a/jaqy
no temam "Meranner" 1 "Hemeramuisl") B COOTBETCTBHM
C IpaBIJIAMH TCXHHKY 0€30TACHOCTH IpH 00paieHny ¢
pemecTsamMu ¥ naboparopHeM  00OpYyIOBaHHEM;
TIPEJCTARIISTh PeRYIHTATHl XAMHUYECKOTO IKCHEPUMERTA
B <(opme 3amucH  ypaBHEeHHH

peaxiif 1 GOPMYIHPOBATL BBIBOIBI Hd OCHOBE ITHX

COOTBCTCTBYROMINX

pPe3yNBLTATOB;
ITP69 - cdopMupOBAaHHOCTE YMEHHS aHAIH3HPOBATh
XUMUYECKYI0 HHPOPMAHHIO, IONYYacMYIO H3 Da3HBIX
MCTOYHHUKOB (CPENCTB MaccoBoit uHpOpManmy, cerb
Wurtepner u ipyrue);

TP610 - cdopmuposanHocTh yMesHE coOMOIaTh
TIpaBHJia YKOJOTHYECKH IIETeco0OPa3HOro NOBEICHUA B
OBITY M TPYJOBOH HESTENHHOCTH B HENAX COXPAHCHUS
CBOETO 3A0POBbA M OKPYXAIOUWIEH NPUPOIHOH CPENBI;
YYUTBHIBATh  ONACHOCTH  BO3ACHCTBHS Ha  JKHBRIE
OpraHM3Mbl OIPEACHCHHBIX BEIIECTB, MOHKMAsS CMBICII
HIoKasaTesns HpeienbHOM JOIYCTHMOR KOHIEH TPaIHH.

OK 05
YCTHYIO H
KOMMYHHKAIHO
rOCyIapCTBEHHOM A3BIKE
Poccuiickoit Pepepanuu ¢

OcyntectBiigaTh
HHACHMECHHYIO
Ha

JIP33 - cOBEepIIEHCTBOBAHUE S3BIKOBOH M 4YMTATENBCKOH
KyNbTYPBI KaK CPECTBA B3aHMOACHCTRHS MEXKY NIOIBMH K
MO3HAHHUA MHpa;

MP21 — pnajzers BaBbIKaMy NOJydcHMS uHpOpManuu H3

HCTOYHHKOB PasHBIX THIIOB, CaMOCTOATCIIBHO

ITP61 - chopmuposaTh HpeJCTABICHUS: O XHMHYECKOMH
COCTaBJBIIONIEN €CTECTBEHHOHAYYHON KapTUHbLI MUpa,
PO XHMMM B TIO3HAHWHU SBJICHHUH UPHPOJBI, B
(GbopMEpPOBAHUH MBIIUICHHUA M KYJBTYPHI JIHYHOCTH, €€
GyHKIHOHANBHOM TIpaMOTHOCTH, HEOOXOOUMOH JUIs

12




ocobenuocTet
CONUANBHOIO B KYILTYPHOTO
KOHTEKCTa

y4eToM

OCYIIECTBIISATh IIOHCK, aHaNmH3, CHUCTEMATHM3AIYI0 H
HATEpHpeTanuo UHOOPMALkH PasnHYHBIX BHAOB H GOpM
IpeICTaBCHUS;

MP22 — - co3papath TEKCTHI B pazyimuHbix Qopmarax c

Y4ETOM Ha3Ha4ycHUsl MHOOPMAIMH ¥ 1EICBOH ayAWTOpHH,

BLIOMpas  ONTHMAIBHYIO  ¢OpMY  HPEACTaBiCHHS W
BU3YAIM3a1lAH;
MP23 -~ onmenmBaTh JOCTOBEPHOCTL, JNETHTUMHOCTH

uHOOpPMAIHH, ©¢ COOTBETCTBHC IIPABOBLIM H MOpPAITBHO-
THYECKAM HOPMAM;

MP24 — - npcnons3oBarh cpeiicTBa HHGOPMANMOHHBIX H
KOMMYHHKaHOHHBIX TEXHOJIOTHH B PEILICHEH
KOTHHTHBHBIX, KOMMYHMKATHBHEIX H OPTaHU3alHOHHBIX
3aja4 ¢ cobmoneHHem TpeOoBaHUH 3PTOHOMUKH, TEXHHKH
$€30acHOCTH, THIHEHBL, PeCYPCOCOEPEIKCHHES, NPABOBBIX U

ATUYECKUX HOPM, HOPM HHpOpMAHOHHOH 6e30r1acHocT

pelleHHs] IIPAKTHYECKWX 3374ad #  JKOIOFHYECKH
000CHOBAaHHOI'Q OTHONICHHS K CBOEMY 3JOPOBBIO H
IPUPOAHOH cpeje;

[IP62 - Bmajers CHCTEMOM XWMUYECKMX 3HAHUM,
KOTOpasg BKIOYAET: OCHOBOMONAraljoniMe IOHATHH
(XUMHYECKHAH JIEMEHT, aToM, 3JCKTpoHHAS 00omouxa
aroma, s-, p-, d-dIeKTpOHHbIC OpOHTAIM AaTOMOB, MOH,
MOJIEKYIIA, INEKTPOOTPHIATETLHOCTD,

MOJIb,

BaICHTHOCTS,

CTEIEHh  OKHCJICHHS, XHMHYECKas  CBI3b,
MOJISIPHEL  O00BeM, YTJEepOAHBIH

CKCIICT, (i)yHKHHOHa}IBHaﬂ rpyiina, pajidrall, H30MCprI,

MOJBIpHAAd MAaccea,

H30MEpEL, TOMOJIOTHYCCKHI ps, rOMOJIOTH,
VIJIEBOAOPOZBI,  KHCIOPOJ- W a30TCOJEpIKalue
COCIMHEHNSA, OHOJIOrWYeCKH  aKTHBHBIC  BEIECTBA
(yrieBozsi, oxuphl, Oenku), MOHOMEp, HOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOEKYJISSPHBIS
COEHMHCHHUs,  KPHUCTAIIMYECKAas  pelieTka,  THIbI
XUMHYCCKAX peakinii (OKUCTMTENIBHO-
BOCCTAHOBMTENBHbIE, 9K30- H  JHIOTCPMHYECKHEC,

peaxknMu HOHHOrO 00MEHa), pacTBOp, 3IEKTPONIHTHL,
HEDJIEKTPONMTRI, ANEKTPOIMTHUECKAs IUCCOLMAIUA,
OKHCIIUTENb, BOCCTAHOBHTENB, CKOPOCTH XMMHYECKOH
peaKiiy, XMMHUYECKOEe PARHOBECHE), TEOPHH M 3aKOHBI
(reopust  XMMHYECKOTO  CTPOCHHS  OPraHHYEeCKHX
BeuiecTB A.M. byTieposa, TeopHs 3ICKTPOARTAYECKOH
JHCCOLMALIHHY, TIEPHOHYECKA 3aK0H T
Menenecna, 3AK0H COXpaHCHHS MACCHhI),
3aKOHOMEPHOCTH,  CHMBONMYECKHIT  S3BIK  XUMHH,
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(aKTONIOTHYECKHE CBEJEHHA O CBOMCTBax, COCTaRe,
HONy4eHud H 0€30IaCHOM UCHONL30BAHMH BaKHCHITHIX
HEOPraHUUYECKHUX M OPraHHYecKHX BeINecTB B OBITY M
DPaKTHYECKOH AeSATEIbHOCTH JEIOBEKE,

ITP6G3 - ymeTh RBIBIATL XapaKTepHBIC TPH3HAKK H
B3aMMOCBA3b  H3YYCHHBIX  IIOHATHH,  IPUMEHATH
COOTBETCTBYIOLINE HOHITHA XIPU OMUCAHMM CTPOCHUS U
CBOMCTB HEOPrdHUYECKUX M OPraHdyeCKHX BEIHECTB U
MX IIPEBpaIieHHH; BBIABIATL B3aHMOCBS3h XUMMIYCCKUX
3HAHWH ¢ NOHATHIMHM M OpPEACTABISHHAMH APYIHX
€CTECTBCHHOHAYYHEIX IPEIMETOB;

[1P64 - ymers  HCHONB30BaTh  HA¥MEHOBAHUS
XAMHUYECKUX COCHUHEHHH MEXAYHAPOAHOIO COK03a
TEOPETHUECKOR M NPUKIAAHON XUMUM U TPHBHMAbHLIE
Ha3BaHWs BAXXHEWHIMX BEIIECTB (DTHIIEH, aleTHIIeH,
ruuepus, GeHon, GopManbIerh, YKCYCHas KMCIOoTa,
[VIMIMH, YrapHblil ra3, YIJTIEKHCHBIH Ta3, aMMUak,
raicHas ¥3BeCTh, HerauleHas H3BeCTh, NUTheBas Coua U
JIPYTHX), COCTaRNsTh (POPMYsIbI HEOPraHMYECKHX U
OPTaHMYECKUX  BEIIECTB, YPABHCHMS  XUMMYCCKHX
peakuuii, oOBACHATE MX CMBICH NOATBEPKIATH
XapaxKTepHble  XHMHYECKME  CBOHCTBA  BEIHECTB
COOTBETCTBYIOIMMH DKCHEpPUMEHTaMH M 3aIMCIMH
YPAaBHEHMH XMMUYECKHX PEaKiiuid;

P65 - yMmeTp yCTaHaBIMBATH INPHBAUICKHOCTH
HU3YYECHHBIX HEOPTaHWYECKHMX M OPraHMUYeCKUX BEINECTB
K ONpemencHHBIM KiaccaM H TpylnaM CoeduHeHwu,
XapaKTepHU30BaTh MX COCTAB M BAXKHEHINME CBONCTBA;
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OIIPENIeNSITh BHABI XMMHYECKHX CBA3€H (KOBajieHTHasd,
HOHHas,  MeTaJylyeckas,  BOJOPOJAHAK),  THUIILI
KPUCTAUINYECKUX PEIIETOK BEIIIECTB;
KHacCH(PUOUPOBATH XUMIYCCKIE PeaKUN;

[TP66 - BnaneHue OCHOBHBIMM MCTOJAMH HAYYHOI'O
[O3HaHHS  BEINECTB M XUMHMYECKMX  JBICHHH

(nabiponenue, W3MEDPEHHE, IKCHEPUMEHT,
MOJIETTMPOBAHHE);
I1P67 - chopMUpPOBAaHHOCT, YMEHMH IIPOBOJIUTH

pacderpl 10 XHMHUYeCKuM (QOpMyNaM ¥ YpaBHEHHIM
XUMHYECKHX PeakUuil ¢ MCIOIE30BaHHEM (QU3HYECKHX
BCIIHYHH, XapaKTePH3YIONHX BEIIECTBA c
KOJIMYECTREHHOH CTOPOHBI: Macehl, obrema
(nOpManpHBIE YCIOBHS) ra3oB, KONHYCCTBA BEIICCTBA;
¥CIIOTB30BaTh CHCTEMHBIC XMMMYCCKHE 3HAHMS I
UPHHSTHS pelleHnif B KOHKPETHBIX  IKH3HCHHBIX
CUTYalMAX, CBA33HHLIX C  BEIIECTBAMH W HX
HPYMCHCHHUEM;

ITP68 - chopmupoBaHHOCT, YMEHUH INIAHAPOBATL H
BBINOJHATh XHMMUYECKHI 9KCIEPUMEHT (TIpeRpallicHus
OPTaHUYeCKHX BEINECTR IPH HAIPEBaHUH, HONy4eHHE
STHJICHA ¥ H3YYEHHE €ro CBOHCIB, KaueCTBEHHBIC
peaKiHK Ha albJACTUIbl, KpaxMman, YKCYCHYIO KHCIOTY;
neHarypauys OenKOB 1P HarpeBaHWH, I{BETHEHIS
peaxiu OelKoB; IPOBOAMTH PEAKIMH HOHHOTO oOMena,
OIpE/IeATh CPEXY BOIHBIX PAacTBOPOB, KaueCTBEHHBIE
peakuuu Ha cyiab(aT-, kapboHaT- B XIOPH-aHHOHK], Ha
KaTHOH aMMOHHS; pelIaTh SKCHEPUMEHTANbHbIE 3aXa4n
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mo teMam "Mertannnr" u "Hemerannsr") B COOTBETCTBHH
¢ MpaBIJIAMH TEXHHUKH 6€30MaCHOCTH NPH OOPAIlEHHH C
BEHICCTRAMH M JaboparopHbiM  cOOPYAOBAHUEM;
TPEACTARIATE Pe3yNbTaThl XAMHYECKOTO 3KCIIEPUMEHTA
B (opmMe 3anMcH YPaBHEHUH COOTBETCTBYIOLIMX
peaxiuit ¥ (OpPMYIHPOBATL BBIBOABI HA OCHOBE 3THX
PE3YNLTATOB;

IIP69 - chopmMupoBaHHOCT YMEHHSA aHalH3MPOBATh
XUMHYECKYR) MHPOPMANMIO, MONYY4eMYIO H3 PAa3HbIX
HCTOYHMKOB {CPEACTB MAaccoBod mH(opManuwH, cersb
Wnrepuer u jipyrue);

IP610 - chopmupoBanHocTs YMEHHH cODMIOAATEH
TPaBHIIA SKOJIOTHYECKH 1[e1ecO00Pa3HOTo MOBEACHHS B
OBITY W TPYJIOBOH AESTEABHOCTH B IEAAX COXpaHEeH¥s
CBOETO 3HOPOBBS M OKPYXAOHIEH IPHPONHOH CPEIbL;
YUHTBIBATE  OIIACHOCTh Ha  OKUBBHIC
OPraHM3MBbl ONPENENECHHBIX BEHIECTB, NOHUMAs CMBICI
TIOKa3aTesst IPpeAebHON JOIYCTUMON KOHUEHTPAHH.

BO3JIEHCTBUS

{IK 1.1. BemonssaTte cOopKy,
YCTaHOBKY
y3J0B

MOHT2X U
OCHOBHBIX
JIEKTPUYECKHX — AllIapaToB,
INMEKTPHIECKIX MaluHH,
aseKTpooOOpyACBaHus]
TpascPOopPMATOPHBIX
HOACTAHIMA ¥ [EXOBOro
3IEKTPOoOOPYOBaHHS

JIP32 - CchHOPMHPOBAHHOCTD
COOTBETCTBYIOILIETO COBPEMECHHOMY YPOBHIO Da3BHTHSA
OCHOBaHHOIO Ha

MHDOBO33PCHIA,

HayK# ¥ OOINCCTBCHHOM IIPaKTUKH,
Janore KyJbTyp, CHOCOOCTBYIOIIEr0 OCO3HAHHIO CBOCTO
MeCTa B ITONUKYJIETYPHOM MHUPE;

JIP34 - oco3paHMe NEHHOCTH HAyJHOU JEATENBHOCTH,
TOTOBHOCTD OCYIICCTRIISITE HPOCKTHYIO U
HCCHEAOBATENLCKYIO JACATENHHOCTh HWHAMBHIYATLHO H B
TpyIIIE;
MP1 -

CaMOCTOSTENBHO GOopMyITUPOBaTEH 174

P62 -
KOTopas BKIIOYAET: OCHOBOIIOAATAIOIHE
(XMMHYECKHH 2JEMEHT, aToM, 3JEKTPOHHas 000JI0UKa
aroma, s-, p-, d-snexTponnsic OpOHTaIH aTOMOB, HOH,
INEKTPOOTPHIATEILHOCTD,
CBA3b, MO,

BIAJETh CHCTEMOM XUMUYCCKHX SHaHHfI,
TIOHATHA

BAJICHTHOCTb,
OKHCIICHHS, XHMHYeCKas
MOJISIpHAs Macca, MOJSpHBIE 00BeM, YruepojiHbii
CKeJIeT, (QDYHKIMOHaNbHAS TPYINa, PajdKal, H30MEpUs,
TOMOJIOIMYECKIA psn, rOMOJOTH,
KHCIIOpOA- ¥ a30TCOAepKallue

MOJIEKYJIa,
CTENCHD

HU30MEPEI,
Yriaesogopoanl,
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AKTYaTH3HPOBATh mpobnemy, paccMaTpUBaTh ee
BCECTOPOHIE;
MP2 - ycramasiuBark CYILIECTBEHHBIH DpU3HaK UIH

OCHOBAHMSL 71 CpaBHEHUS, KiIaccuduranuy 1 00001reHns;
MP3 - ompeaensth UeNM  JeATCABHOCTH, 3a[aBaTh
HapaMeTpEl ¥ KPUTEPHH UX JOCTHKCHMS;

MPS5 — BHOCHTH KOPpPEKTHBBI B JIESTEIbHOCTD, OLIEHUBATH
COOTBETCTBHE DE3Y/ILTATOB ILENSM, OLEHHBATL PHCKH
TOCACACTBHH ACSTCIHHOCTH,

MP7 — BrazieTh HaBEIKAMH Y4eO0HO-MCCIEHOBATEIRCKOH U

HOPOEKTHOM  JESTENbHOCTH,  HAaBbIKAMM  PaspeHICHHA
npobieM;
MP12 — BBABIATE NPAYMHHO-CHEJCTBEHHBIE CBI3H H

axTyanu3upoBaTh  3ajady, BBUIBHIaTh
PCINCHIS, HAXOAUTH apTyYMEHTBI JUI TOKA3aTelibCTBa CBOMX
YTBeXACHHH, 33/(aBaTh NapaMeTPEl ¥ KPUTEPHH peHIeHNUs;
MPI13 — amamu3ppoBarh MONAYYEHHBIE B X0J/Ie pEINEHHUA
pe3ynbTarel, KPHTUYECKM  OlIEHHMBATh
TIPOrHO3MPOBATh, H3MEHEHHE B HOBBIX

THHOTE3Y ¢€¢

319K HX
JIOCTOBEPHOCTE,
YCHOBHSIX;
MP31 -
KOMaHHOH W MHAMBHYaIbHON padoThI;

MP32 - poibupars TeMaTHKy M METOJLI COBMECTHBIX

aedcTBu#l ¢ yyeToM OOINMX HMHTEPECOB, M BO3MOXKHOCTEH

HOoHEMAaTh H  HCHONIB30BATL INPCHMYIICCTEA

KaXkJIOTO 4JieHa KOJUIEKTHBA;
MP33 - npuHEMaTh LETH COBMECTHOH JICATCIBHOCTH,
OpraH#30BBIBATH U KOOPAHUHHMPOBATH JCHCTBHS HO ee
NOCTHKEHMIO: COCTABIATEH IUIaH ACHCTBHH, pacupenensTh

COeMHEHNs, OHONOrMYeCKH aKTHBHBIE  BEINECTBA
(yrieBonmer, KHpE, Oenxd), MOHOMED, IOJIHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOIIEKYJISIPHBIE
COSMHHEHUS,  KPHCTAJLIMYECKas  pemerka,  THILI
XUMUYCCKHX peaknui {OKUCIUTENBHO-
BOCCTaHOBHTENBHBIE, 3K30- H  JHIOTEPMUYECKHE,
peaKkilid MOHHOTO OOMEHa), pacrBOp, INIEKTPOIHTEL
HESJIEKTPONHTEI, 3NEKTPOJIUTHYECKAass JUCCOLHALIMS,

OKHMCIHTENb, BOCCTAHOBUTEND, CKOPOCTH XUMHYECKOH
peaxIuu, XMMHYECKOE PaBHOBECHE), TCOPHHM M 3aKOHDI
(Teopust  XHMHYECKOTO  CTPOCHUA  OpPraHUYeCKHX
BemecTe A.M. ByTiiepoa, TCOpUS MEKTPONTUTHUECKOH
JUCCOITHAIIAH, NEPUOANYECKUH 3aKOH AU
Menzeneesa, 3aKOH COXpaHeHus MAacchl),
3aKOHOMEPHOCTH,  CHMBOJIMYECKHN XKUMHH,
(haKTONOTMIECKHe CBEINEHHS © CBOMCTBaX, COCTAaBE,
HONYYeHHM 1 0€30MaCHOM KCII0NB30BAHMM BAXHEHIINX

A3BIK

HEOPTaHUYEeCKUX M OPTaHM9ecKUX BemectB B OBITY H
HNPaKTHYECKOH HESTeNbHOCTH YeI0BEKa;

I1P63 - ymeTp BBIIBIATH XAPaKTEPHBIC NPH3HAKM H
B3aUMOCBA3b  H3YUEHHBIX  IIOHATHH, IIPHMEHATH
COOTBETCTBYIONIME IOHATHS IPU OIUCANNH CTPOECHUS M
CBOMCTB HEOPTaHHYECKUX H OPraHHYECKHX BEIIECTB H
UX TIPEBPALCHKH; BHISIBAISTL B3aUMOCBS3E XUMHUECKAX
3HAHMH C TOHSTHAMY H IIPEICTABICHUSIMU J(PYTHX
€CTECTBCHHOHAYUHEIX IPEIMETOB;
IIP64 - yMeTh  WHCHONB30BaTh
XKUMMYECKHX COCIHHEHUM MEXIYHAPOJHOr0 COH3a

HauMCHOBaHUA
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pOIM € YYETOM MHEHMH
pe3yRBTaThl COBMECTHOH paboThl;
MP36 - KOOPAHHAPOBATE ¥ BBUTOJIHATH paboTy B YCIOBHSAX

YYACTHHKOB  0OCYX1aTh

peanbHOTO,  BUPTYAIRHOIO M KOMOHHMpPOBAHHOTO
B3aHMOOCHCTBHS,

MP37 - oOCyWECTBIATE IIO3UTHRHOE CTPATErHYECKOE
HOBeAEHUEe B  Pa3AMUHLIX  CHTyalusx, UpOsSBIATH

TBOPYECTBO ¥ BoOOpakeHHe, OBITH HHHIHATHBHLIM

MPS55 - npuHUMATh MOTUBBI B apryMEHTHI APYIHX JTIOACH
IIPH aHAAU3E Pe3yAbTaTOB JEATEIFHOCTH;

MP56 - npuznaBaTh CBOE IIPaBO ¥ MPaBO APYTHX J0jeHd Ha
OHIMOKH

TEOPETHYECKOM ¥ NPHKIIaHON XUMHK H TPYBHAILHBIC
HA3BaHMA BaXKHEHIIMX BeniecTs (STWICH, aileTHIEH,
TIHIepHH, GeHOT, GOpPMaNbIerHy, YKCycHasd KHCI0TIa,
TIHIAH, YTapHBIA ra3, VYIIeKHCHLIi ras, amMMuax,
TalleHas U3BECTh, HEraleHas U3BeCTh, TUTLEBAs CO/Ia U
JPYTHX), COCTAaBIATH GOPMYNB HEOPraHHYECKHX H

OpraHMYecKdX BEIIECTB, YPABHEHMs XHMHYCCKHX
peaxnuit, OOBACHATL WX CMBICH;, UOJTBEPXAATh
XapaKTEPHBIC  XHMHYECKME  CBOHCTBA  BEIUECTB

COOTBETCTBYIOIMMH  3KCHEPUMEHTAMH M 3a&IUCAMH
YPaBHEHHN XUMMYCCKHUX PEaKIHH;

P65 - yMeThb yCTaHaBIUBAThH
H3YYEHBBIX HEOPraHWYECKUX U OPraHHYECKHX BEIIECTB
K ONpeNencHHBRIM KilaccaM H TIpynnaM COCAVHEHWH,
XapaKkTePH30BaTh MX COCTaB M BAKHEHINME CBOACTBA;
OTIpE/ICHATL BMABI XHUMMUCCKHX CBf3eH (KOBajleHTHAsl,

NPUHAJICKHOCTE

MOHHAS,  METAIMYecKas,  BOAOPOAHAN),  THIbL
KPHCTAJUIMISCKHIX peIeToK BEUIECTR;
KJIacCH(UIHPOBATh XUMUIECKIE PEAKIMH;

[1P66 - BrameHME OCHOBHBIMH METOHAMH Hay4dHOTO
[IO3HAHHS  BEHISCTB B XHMHYECKHX  sIBNeHuit
(nabmoaenue, H3MEPEHHE, IKCIIEPUMEHT,
MOJIETIMPOBAHUC);

[IP67 - chOpMHpPOBAHHOCTE YMEHHH IPOBOIUTH

pacueTHl MO XUMHUYECKHM (GOpMynaM ¥# ypaBHECHHAM
XMMHYECKHX peaKiyil ¢ HCIoNb30BaHueM (H3HYECKHX
BEITUYHH, XapaKTepU3YIOLIIHX BELIECTRA c
KOJIMYECTBEHHOH CTOPOHSEL: MaCChi, obpema
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(HOpManbHBIE YCIOBHS) I'a3oB, KONMUYECTBA BELIECTBA,
HCTIONB30BaTh CHUCTEMHBIE XHMHYECKUE 3HaHud i
NpUHATHS PEHICHHH B KOHKPETHBIX  KH3HEHHBIX
CUTYyalluAX, CBA3BGHHBIX C BEHICCTBAMH u HX
LIPHMEHEHHEM

TIP68 - chopMHUPOBAaHHOCTH YMEBMH IUIAHUPOBaTH M
BBIOMHATE XAMHUYCCKHUH 3KCTIEPUMEHT (TIpeBpalieByst
OpPraHHYECKUX BEIIECTB IIPH HarpeBaHuH, NONyYCHHE
9THAEHA M W3YYeHHE €ero CBOMCTB, KayecTBEHHBIC
peaxKiyy Ha anbJEruibl, KpaxMall, YKCYCHYIO KHUCIOTY;
aeHatypanyg OelIKOB TIPM HArpeBaHUM, IBETHRIE
peakiiuy 0eIKoB; HPOBOAMUTL PeaKlli MOHHOrO oOMeHa,
onpeeiiaTh CpeAy BOHHBIX PACTBOPOB, Ka4EeCTBEHHBIE
peakupy na cyipdar-, kapbonar- ¥ XJIOPHI-aHHOHEL, HA
KaTHOH aMMOHUS; PEMIaTh IKCIEPHMEHTANbHbIE 3alauu
no remam "Metamsl" 1 "Hemetamisl") B COOTBETCTBAN
C IpaBUNaM¥ TEXHHKH Oe30IacHOCTH NpH 00parieH i ¢
BeniecTBaM¥ M JiaboparopHeiM  000pYHOBAHHEM;
TPEICTaBIATh PE3YIALTATHl XUMHYECKOTO IKCIIEPUMEHTA
B (QopMe 3amucH  YpPaBHGHHE COOTBETCTBYIOHIUX
peakumii ¥ (HOPMYNHPOBATL BBIBOZBI HA OCHOBE ITHX
pE3yILTATOB;

[TPG9 - cdopMUpOBaHHOCTh yMEHHS AHATW3UPOBATH
XAMAYECKYI0 HHGOPMAaUMIO, IIOJIyYaeMyl0 M3 pasHbIX
HCTOYHHMKOB (CPEACTB MaccOBOH MHGOpMaLuH, CETh
WNurepHer u fpyrue)
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2. CTPYKTYPA N COJAEP/KAHUE YYEBHOI'O HHPEJIMETA

2.1. O6bem yuyeOHOro pegMeTa 1 BUABI y1eGHOH paGoThI

Bux yaeduoit paborsl O0BeMm B yacax
O0nem o0pazoBaTeLHOM IPOrpaMMbl Y4e0HOT0 IIPeAMETa 72
Obsa3arensHas Ay IUTOPHAN HAIPY3KAa: 72
TCOPETUUYSCKUE 3aHATUS, 44
B T.9. B hOpME IPAKTUICCKON OJATOTOBKY —_
IpakTUYEeCKUE 3aHATHS, 20
B T.4. B (POPME NPAKTHUYECKOH [IOrOTOBKH 8
nabopaTOPHBIC 3aHATHS, 8
B T.4. B (pOpMe NPaKTUIECKOH IIOATOTOBKU 6

CamocroarensHas padora,
B T.4. B dopMe IpakTHICCKOM HOArOTOBKH

MapuenayansHe DpoexT —

HpomesxkyTounas arTeeraus:
- nudpepenmpoBaBHbIN 3a9eT 2




2.2. TemaTnyeckuii IJIaH B coaepKanue y4ed0Horo npeamera

B toMm uncae

Koant o0uux KoMaeTER A 1
JHMYHOCTHBIX, METAUPEAMETHBIX,

HaumenoBanue Conepxasne yaeGHOro MaTepuaia u Gpopmbl Oonem IPaKTH-
HpEeAMETHBIX Pe3yJIbTATOB,
pa?.ﬂeJIOB H TEM Opl‘aHﬂl}aHlflﬂ HEHTCIABHOCTH Oﬁy‘iﬂlOHIHXCﬂ B gacax YeCKaAHd
GopMHMPOBAHMIG KOTOPEIX
1OJIF0TOBKA
cmocoOCTBYET YJIEMEHT IIPOrPaMMbl
1 2 3 4 5
Pazpgen 1. OcHOBEI CTPOCHMSA BellecTBA
Tema 1.1. Teoperugeckoe 3anaTne. ATOMHO-MOJICKYIIPHOE YUCHUE.
Crpoenyie atoMoB | CoBpeMeHHass MOJE/b  CTPOCHHS aroMa.  JJCKTPOHHAs
KUMHYECKIX koHpurypanus  aroma.  Kiaccuumiamus — XuMAYECKEX 5 OK 05, JIP33, MP21, MP22, MP23,
3ICMEHTOB 1 3MEMEHTOB (S-, p-, d-anementnl). BaneHTHBIE JEKTPOHBL. MP24, TIP61, TTP62, ITPG3
npupoja Banentaocts.  M3oTOnmbl, OCHOBHOE H BO3OYXJICHHOE
XAMHYIECKOR COCTOSHHUE aToMa, THOPHIM3AIAS aTOMHRIX OpOuTaiei.
CRA3H Teopernyeckoe 3apsaTne. XUMHUSCKAs! CBA3b.
DIEKTPOHHAs HpHpojia XUMHYECKOM CBH3M.
DNEKTPOOTPHHATEIIEHOCTD. Kopaneurnas CBA3b ee
POOTP ; (oGmemt 1 , OK 05, JIP33, MP21, MP22, MP23,
A3HOBHJIHOCTH M MeEXaHu3Mbl oOpaszopanus (OOMEHHB —
P v P MP24, T1P62, T1P63, TIP65
JTOHOPHO-aKNenTopHrid). MonHas cBa3s. MeTtammudeckas
CBH3b. Bopoponuas CBSI3D. MexXMONeKyISIPHBIE
B3anAMOACHCTRUA.
IIpaxraaeckoe 3anarwe Nel., PeincHnme nOpakTHYSCKUX
pafen 0 P 5 , OK 04, JIP32, JIP34, MP1, MP2,
3aJaHii Ha COCTaBJICHHE DIIEKTPpOoHHO-Tpadgudeckux Gopmyi —_—
P P MY MP3, MP5, MP7, MP12, MP13, TTP62
aneMeHToB 1 — 4 nepuonos
Tema 1.2. Teopernmueckoe  3amarwe. Ilepuojmyeckas — cucreMa
lepuoaugecknit | xumuyeckux snemenros LM Menneneesa. 5 o OK 05, JIP33, MP21, MP22, MP23,

3aKOH ¥ Tabnuia
JLH. Menaeneesa

Ilepuoguueckas cucremMa XuMuudeckux siemenros J{M.
Memnpeneesa. 'pynna. [epuoa. Iepronuueckuii 3aK0H.

MP24, 11P62, I1P63, [1P64
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Pazgen 2. XumMuueckne peaxuun

Tema 2.1,
Tumst
XHMHYCCKHX
peakiuil

Teopernueckoe 3agaTHE. XHMHISCKHE PEAKHHH,
Kraccuukanys ¥ THOB! XHMHYECCKUX Peakiuii ¢ y4acTHeM
HEOPrasy4ecKHX BeIlecTB. KONWJeCcTBCHHBIE OTHOIICHHUS B
XUMUAN

OK 05, JIP33, MP21, MP22, MP23,
MP24, ITP61, [1P62

Hpakrageckoe zanaruwe Ne2. Pemenwe 3amad Ha
KOJIMYECTBEHHBIE 3aKOHE B XUMHH, '

PacyeTsl 110 ypaBHEHMSM XMMHUYECKHX peaxnmit. Moip kak
CAMHHIA KOJIMYECTBa BemlecTBa. MomsgpHas macca. 3aKOHB
COXPAHECHMs Macchl ¥ 3HEpruM. 3akoH ABoOrajipo. MoisipHblif
obbeM rasor. OTHOCHTCNbHAS TUIOTHOCTb Ta30B. Peaxnuu
KOMIIIEKcooOpa3oBaHus € y4acTHEM  HEOPraHWHYeCKHX
BEUIECTB (Ha IpUMEpPE T'HAPOKCOKOMIUIEKCOB IMHKA M
ANFOMMWHHS ).

OK 04, JIP32, JIP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
11P62, 11P63, 11P67

Tema 2.2.
SNEXTPOANTHHEC-
Kasi JEECCOIAAIMS
1 MOHHBIHA oOMeH.

Teoperudgeckoe 3anarume. Teopus HHEKTPONHTHICCKOH
JIACCOIHUALIMN,

Teopuss 2NEKTPONUTMYECKON  JHCCOUMANUN. DNEKTPOIIH3.
I'mpponmuz cosnelt. 3HadeHHe THIPOIM3a B OHONOIHHMECKUX
oOMEHHBIX  Tporeccax.  [IpEMeHEHWe  IHApONH3a B
HMPOMBINIICHHOCTH.

0K 02, JIP23, JiP24, MP6, MP16,
MP17, MP18, I1P62, T1P63, T1P64,
TIP6S, TIP66

Jlaboparopnoe 3amsrme Nel. HccnenoBamme paziudHBIX
THHOB X¥MUYECKHAX PeakIni.

Heenenoranpne peaknmit pasnoXkeHus, cocauHenus, odMeHa,
saMenteHus. Katanuruyeckue peakiuy ¥ HEeKaTAIUTHYECKHE.

OK 02, TIK 1.1, JIP2S, JIP26, JIP32,
MP21, MP24, 11P62, I1P63

Konrponesnas paGora Nel. Crpoesme BemneciRa H
XUMHYECKUE PeaKIiiy.

22




Pazpen 3. CtpoeHue 1 CBOHCTBA HEOPraHUICCKMX BEIECTR

Tema 3.1.
Knaccupuxarms,
HOMEHK/IATYpa ¥

CTpPOCHHE
HEOPraHUYeCKUX

BEIHECTB

Teopernueckoe 3ansaTue. Heopranuyeckue Berecrsa.
IIpenmer HEOPraHHIeCKOl XUMHH. Braumocsssb
HEOPTaHiJeCKUX BEINecTB, UX knaccuduxanmsa. lipocteie u
cnoxHbie BeuiecTBa. OCHOBHBIE KIJIACCHI CJOXKHBIX BELUECTB
(oxcuapl, TMApPOKCHIB!, KHMCHOThL, conu). Homenxmarypa u
Ha3BaHME HEOPraHUuUeCKWX BEIIECTB HMCXOAS M3  HX
XUMHYCCKOH  QoOpMYIBI T COCTABICHHE XHMMYECKOH
GOPMYITBI UCXOMSL M3 Ha3BaHUA BEMECTBA [I0 MEKIYHAPOAHOM
WK TPUBUAIILHOH HOMEHKIIATYype.

MexMonekynspable  B3auMofieiicTeus.  Kpuctamnormaparsi.
ArperaTHple COCTOSHUS BellecTBa. Kpucramnmygyeckue H
amopduple  BemecrBa. THOBI  KPHCTAUIMYECKHX —PENIETOK
(arompasg,  MoIEKyIIpHAs, VOHHAS,  META/UIHYecKas).
3aBHCHMOCTE  (PM3MUYCCKUX CBOHCTB  BEIECTBA OT THIA
KpucTaUmaeckon penieriy. [ Ipaaias MEOrooGpasusa BeecTB.
CoBpeMeHHBIE TIPE/ICTABICHHA O CTPOSHHH TBEP/LIX, KHUAKHX 1
ra3000pa3ssIx BelecTs. JKHAKHE KPUACTAIIBL

OK 05, JIP33, MP21, MP22, MP23,
MP24, TIP61, ITIP62, TIPG5

IIpakraueckoe 3amarme Ne3. CocraBieHye XUMHUECKON
(hOpMYIThI BELIECTBA.

OK 04, jIP32, JIP34, MP1, MP2,
MP3, MP5, MP7, MP12, MP13,
11P62, T1P65

Tema 3.2,
®usuxo-
XHMHYECKHC
CcBOHCTBA
HEOPraHUYeCcKHuX
BEIIECTR

Teopernueckoe 3annTne. MeTams i HeMeTaIbL

Obume ¢H3HYeCKHe H XMMHUECKHME CBOMCTBA METAIIOB.
Crocobpl monyyenud. 3HaueHHE METAUIOB M HEMETAIIOB B
TIPAPOJIE ¥ IKU3HE/CATCNBHOCTHA YEJIOBEKAa M OPraHH3MOB.
Kopposzuss MeTajioB: BHIEI KOPPO3HM, cHOCOOBI 3allHTHI
METAJIOB OT KOPPO3WH.

Obmue ¢uspyeckue W XMMHYECKHE CROICTBa HEMETAILIOB.

OK 02, JIP23, JIP24, MP6, MP16,
MP17, MP18, 11P61, T1P62, TIPG3,
I1P64, , 11P65, 11P610
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Tunmuneie  croifictBa  MeramoB I¥Y—  YII rpymm
Knaccudukaius ¥ HOMEHKIATypa COCIMHCHHUH HEMETAIUIOB.
KpyrosopoTs! 6MOTeHHEIX 2ITEMEHTOR B IIPHUPOJIE.

Teopernueckoe 3aHATHE. Ocuosupie KJIaCChl
HEOPragnvyeCKux BEOICCTB.

XPMUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPIaHHYECKHX
BEMIECTB (OKCUAOB, THAPOKCUIOB, KHCHOT, COJIeH H Jp.).
3aKOHOMEPHOCTH B M3MCHCHHMHM CBOMCTB IPOCTBIX BEIIECTE,
BOJIOPO/HBIX COEMHEHRH, BRICIIHX OKCHIOB ¥

THAPOKCHIOB.

OK 05, JIP33, MP21, MP22, MP23,
MP24, 11P63, ITP65

TIpaxrayecxkoe 3apsarue Ned. CocrapneHue ypaBHEHHH
XUMHHYECKHUX PEaKIiii.

Cocrtapienue ypaBHEHHH XUMHHUECKEX peakumi ¢ ydacTHeM
IPOCTHIX M CIIOXKHBIX HEOPraHMUECKHX BEUIECTB. OKCHJAOB
MCTa/VIOB, HEMETAIOB M aM(OTEpHBIX  3JIEMEHTOB;
HEOPraHUYecKHX KHCNOT, OCHOBaHMH M  aM(OTepHBIX
THAPOKCHOB, HEOPTAHUYECKUX CONIEH, XapaKTepU3YIOIHKX HX
CBOXCTBA.

OK 04, jIP32, JIP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
11P62, I1P64, 11P65

Hpakrayeckoe 3amsrge  NeS,  Pemenume  npaxTuxo-
OPHMEHTHPOBAHHBIX 3a/laHMM Ha CBOICTBA HEOPragHyYecKuX
BCIIECTB.

OK 02, 11K 1.1, JIP25, JiP26, JIP32,
MP21, MP24, TTP62, TIP3, 11P64,
11P65, ITP66

JlaGopatopuoe 3anmsrue Ne2, lccnemoBaHuE CBOMCTB
METaJUIOB ¥ HEMETAIIOB

HcenenoBanme  Qu3mueckux W XUMHYECKHX — CBOMCTB
METAJIOB M HEMETAUIOB, PellieHMe SKCHEPUMEHTATBHBIX
3a7a4 110 CBOMCTBAM XMMHUYECKHM CBOIICTBAM METAIOB H
HEMETAUIOR, 10 PAclO3HABAHUIO H MOJIYUYECHHIO COSIMHEHHH
METAJIIOB ¥ HEMETAIIOB.

OK 02, [IK 1.1, JIP25, JIP26, JIP32,
MP21, MP24, I1P63, [1P64, ITPGS,
I1PG6, 1IPG8
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Koutpoasnaa pabora Ne 2, CpoHCTBa HEOpPraHMYECKHX
BEIIECTR

Paznen 4. CTtpoenue 1 cBOHCTBA OPraHHYecKHX BEHIeCTB

Tema 4.1.
Knaccubuxamms,
CTPOEHHE U
HOMEHKIIATypa
OpragydecKux
BEIEeCTB

Teopernueckoe 3anaTue. lIpenvmer opraspyeckoil XAMHU,
B3ayMOCBs3b HEOPraHMUYECKHX M OPTraHMYECKMX BEIECTB.
XHMUYECKOE CTPOCHUE KaK NOPAIOK COSAMHEHHsS arOMOB B
MOJIEKYJIE COTVIACHO UX BaJICHTHOCTH. OCHOBHEIC TIOJIOMKEHHUS
TEOPHH XHMUYECKOrO CTPOEHHS OPraHMYECKHX COCHMHEHHH
AM. Dbyrnepoa. VYINepogHplli CKeleT OpPraHHYecKoi
MOJCKYJBL MOJIeKyIApHbIE M CTPYKTYPHBIE (PasBEPHYTHIE,
COKpalleHHbIe) XUMHAYecKre Gopmyinbl. 3aBHCHMOCTE CBOHCTB
BEINECTB 0T XUMHUYECKOr0 CTPOSHUS MOJIEKY.I.

OK 05, JIP33, MP21, MP22, MP23,
MP24, TIP61, 1IP62, TTP63

Teopernueckoe 3aHaTHe. V3omepus B  OpraHu4ecKoi
XUMHFH.

Hzomepus u m3oMepsl (CTPYKTypHas, reoMerpudeckas (Iuc-
TpaHc-n3omepust). KpatHocTs xumuueckoi cassu. [lordaTue o
byukumonansaof  rpymue.  IlpuHmpnel  Kiaccu$uKanuu
OpraHMyYeckux coejuHeHul. MexiyHapoaHas HOMEHKNarypa
H OPYHUMIIE HOMEHKJIATYPH! OPraHMyeCcKuX COSIMHEHIH.

OK 05, JIP33, MP21, MP22, MP23,
MP24, ITP62, I1P63, TIP64, 11P65

Hpakrmaeckoe 3amarume Ne6, CocrapieHne CTPYKTYPHBIX
$OPMYII OPTaHUYECKHX BEIIIECTB.

Homenxiarypa opraauyecKux COSIUHEHUH OTAEBHBIX. KIIACCOB
(HacHUIEHHBIE, HEHACHINIECHHbIC %4 apoMaTHYECKHe
YINICBOJOPONABL, CHOHPTHL, (EHONBI, ANBACTHIB], KETOHEL,
xapboHoBbIe KuCHOTHI #  Jip.) Cocrapiesue NOMHBIX H
COKPAIEHHBIX CTPYKTYPHBIX (OPMYN OPraHMYECKHAX BEINECTB
OTACNBHBIX  KiaccoB. Pacuersr  mpoctefimiedl  (opmymst
OPraHM4ecKod MOJIEKyJbl, MCXOIS U3 JNIEMEHTHOIO COCTaBa
(B %).

OK 04, JIP32, JIP34, MP1, MP2,
MP3, MP5, MP7, MP12, MP13,
I1P62, 11PG3, TIP64, TIPGS
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Tema 4.2.
CroiicTpa
OpFaBHYECKMXK
COCIHHCHUHT

Teopernueckoe 3ansaTue. [[penennabie YENEBOLOPOILL
['openye MeTaHa Kak OJMH M3 OCHOBHBIX HMCTOYHMKOB TEIIA B
NpoMeNIUIeHHoCcTH ¥ Oprry.  CBolictBa  IIPHPOAHBIX
VIIIEBOAOPOHOB, HAXOXACHWE B IPHPOJE H IIPHMCHEHHE
AJIKaHOB

OK 05, JIP33, MP21, MP22, MP23,
MP24, [1P62, 11P64, ITP65

Teoperuuecxoe 3anusTue. Henpepenbaele 1 apoMaTHYeCKHUeE
YIVIEBOIOPO/IBI.

IMomaMepuzanms STWICHA Kak OCHOBHOE HampaBJIEHHE Ero
UCIIONB30BAHUA. |'OpeHHe  alleTHiIeHa KaK  HCTOYHHK
BEICOKOTEMIICPATYPHOTO IINAMECHH IS CBAapKU M PE3KA
METaJIOB.

OK 05, JIP33, MP21, MP22, MP23,
MP24, [1P62, TIP64, 1TP6S

Teopernueckoe 3aHATHE. Kucnopojconepxamue
OpPraguyeckue COCOUMHEHHS.

CoupTel # HpocThie 3GUPHL, (EHONBI, AJBHETHAB U KETOHBI,
KapOOHOBEIE KHCIOTHI M HMX Ipou3Boasble. llpakTmueckoe
OpUMEHEHHE  OTHUIICHIIHMKOILS, IHyIeprHa,  (QeHona.
Ilpumenenne ¢opMagpAeruia, aneTalbAeruaa, YKCYCHOH
KHCJTOTHI. MELTA KaK CONH BBICIIMX KapOOHOBBIX KHCIOT.
Moionme cBoiicTBa MBINA.

OK 05, JIP33, MP21, MP22, MP23,
MP24, TIP62, T1P64, TIPS

Teoperueckoe 3aHsATHE. A30TCOACPIKAINEE OPraHUYECKHE
COCIIHHCHH.
AMIHBI # aMHHOKUCIIOTH, OCITKH.

OK 05, JIP33, MP21, MP22, MP23,
MP24, T1P62, [TP64, ITPG5

Teopermueckoe  3ansrye. CBOICTBA  OpraHHYECKHX
COEMHEHHH.

Knaccuukamus u OCOOCHHOCTH OPraHHMYeCKHX peaxuui.
Peaxionnsie HeHTpsl. Paguxansl. Ilepponavanbaple NOHATHS
0 THIIaX ¥ MEXaHu3Max OpraHHuYeCKHX PCaKkiHH.

OK 05, JIP33, MP21, MP22, MP23,
MP24, TIP62, 11P64

IIpakTtuueckoe 3ansaTne N7, Pemmenme reHeTHUECKHX
HEN0YEK OPraHUYeCKUX BEUICCTB.

OK 04, JIP32, JIP33, MP31, MP32,
MP33, MP36, MP37, MPS55, MP56,
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Pemenve inemovex HpeBpalieHnii Ha IEHETHYECKYIO CBHA3L
MEXAY KIIAcCaMH OPIaHHYECKHX COCHHENNHA ¢ COCTABIIEHHEM
HA3BAHUW OPTaHMYECKUX COCJMHEHUH [0 TPHBHAILHOH MIIA
MEXIYHApOHOH cucTeMaTHIeCKOH HoMeHknarype. Pemenue
pacueTHBIX 3a/1a4 110 YPAaBHEHHsM pPEaKIMH ¢ yYacTHEM
OpraHHYeCKHX BEHIECTB.

[1P62, I1P64, TIPGS

JlaGoparopunoe 3anaTtue Ne3. [lonyuenuwe ormneHa w
M3yYEHHE €r0 CBOHCTB
[Monyuerne 5THICHA U3 TaHONA B Na0OpaTOpHM H U3yYEHHE

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

OpPraHuydYeCKuX BCIHECTR

ero GU3MYECKUX ¥ XUMUYICCKHX CBOMCTB. 2 — MP23, MP24, 1TP62, 11P63, I1P64,
CocTaBneHue peaknMii NPHCOSAWHEHMs] W OKHUCICHUS Ha I1PGS, TIP66, 11P68

IIpUMepe DTHNIeHA. Pelllenue pacyeTHbIX 3aJa4 ¢

HCTIONB30BAHMEM IUTOTHOCTH Ta30B O BOOPOJY ¥ BO3AYXY.

Konrponsnas paGora Ned. Crpykrypa u  cBoiicrsa 5 -

Pazaen 5. Kunernu

CCKHE U TCPMOANHAMHAYCCKHC 3AKOHOMEDHOCTH IIPpoTEeRaNNs

XHMHYECKHX peakiui

Tema 5.1.
Kunerugeckue
3aKOHOMEPHOCTH
IPOTEKAHMA
XAMHYCCKEEX
peakiuui

Teopernueckoe 3ansaTHe. CKOPOCTH XUMHUCCKOH peakiny.
Xumudeckne — peaknuu.  Kilaccmukamus — XMMHYECKHUX
peakmmit:  mwo  (QasoBomy  cocTaBy  (TOMOTCHHBIE H
TeTCPOTCHHEIE), [0  HCHONB30BAHHIO  KaTanu3aropa
(KaTanUTHYCCKHE W HeKaTauTuieckue). CKopoCTh peakiiuH,
ee 3aBHCUMOCTE OT pPAa3IHYHBIX (JAaKTOPOB:  IPHUPOABE
PEArHPYIOIMX  BEINECTB, KOHICHTPALMHM  pPearnpyronux
BemecTs, temueparypel (npasuio Bapr-Todda), miomanu
peaxiiMOHHOM DOBEPXHOCTH, HaJMuus Katanusaropa. Pomb
KaTaM3aT0poB B IPHPOAE H HPOMBINIIEHHOM IPOH3BO/ICTBE.
OHepruss  axTUBanud.  AKTUBHPOBAHHBIH  KOMILIEKC.
Karanusatops! u xaranus. Pons karanu3aTopos B NpHpoAE X
IPOMBIIUIEHHOM ITPOU3BOJCTBE.

OK 02, JIP23, JIP24, MP6, MP16,
MP17, MP18, 11P62
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IIpakTayeckoe 3aparue Ne§. Pacuersl ¢ mcnons3oBaHHueM
npuniuna Jle Hlarenne

Brusgue pasnuyiasiX (akTopoB HA M3MEHCHHC PaBHOBECHSA
XHMUYECKHX peaknui. 3akoH JNCHCTBYIOHIMX MacCe |
KOHCTaHTa XMMHYECKOTO pABHOBECHS. PacyeTsl paBHOBECHBIX
KOHIICHTPAIHil  PearHpyroliuX BEIIECTB M MPOAYKTOB
peaknuii.  Pacderst  temmoBoro  3ddexra  peaxiiuu.
Haxoxnenue  HanpaBNeHHs  CMEIUEHWS  PABHOBECHS
KUMMYECKOH peaknuy H aHaTk3 (axKTOpOB, BIMMIONMX HA
CMEILCHHIE XMMHIYECKOro PaBHOBECHA.

OK 04, TIK 1.1, JIP25, JTP26, JIP32,
MP21, MP24, MP31, MP32, MP33,
MP36, MP37, MP55, MP56, [1P62

Paznen 6. {uenepcHbie cHCTEMBbI

Tema 6.1.
Jlucuepersie
CHCTEMBI U
(hakTopse: HX
YCTOMYHBOCTH

Teopermgeckoe 3aHsATHe. PacTBOpeHHe Kak (PH3MKO-
XUMUYECKHH IIporecc.

JucnepcHele cucreMsl. Kommownseie chcTeMbl. Mcruminle
pacTBOpel. PacTBOopeHHe KaK (QU3MKO-XHMHUYECKHH Hpolecce.
Pacteoprr, cnocofer  mpuroromsiesusi.  PacTBOpHMOCTE.
Maccopass pons pacrBOpeHHOTo BemlecTBa. lipepennHo
JIOIYCTAMBIE KOHUEHTPAllM U UX HCIOJB30BAaHUE B OLCHKE
skoaorpueckoit dezonacsocTr. Knaccudukays IHCUEPCHBIX
cucreM I0 cocrtaBy. CrpoeHue ¥ (PaKTOPHl YCTOHYHBOCTH
JIUCTICPCHBIX cucTeM. PacmosHaBaHpe MCTUHHBIX PacTBOPOB,
KOJIOU/HBIX PACTBOPOB ¥ TI'pyOOJUCICPCHBIX  CHCTEM.
Crpoenne Muleuipl. PaccedBaHye CBETA IIPH HPOXOKACHHH
CBETOBOTO IIyYKa YEpe3 ONTHYECKH HEOAHOPOMHYIY Cpejty
(addexra Tungans).

OK 02, JIP23, JIP24, MP6, MP16,
MP17, MP18, TIP62

Tema 6.2.
Hceneopanue
CBOMCTB
JIHCTIEPCHBIX

Jlaboparopuoe 3agsaTue Ned. [Ipuroropnenue pacTsopoB
[Tpurorosnenne PacTBOpoB 3a1aHHoH (MonsIpHOH)
KOHIICHTPaIuu (c IIPaKTUKO-OPUECHTUPOBAHHBIMU
BOIIPOCAMY), OIIPEIEIICHAE CPEIBI BOJHBIX PACTBOPOB.

OK 02, TIK 1.1, JIP25, JIP26, JIP32,
MP21, MP24, TIP62, I1P64, TIP66,
IIP67, ITPy8
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CHCTEM IVII HX
HACHTU(HUKALHN

IlpodeccHonaabHO-0pPUEHTAPOBAHHOE COgepkanne (CoaepkaHue MPHKIATHOI0 MOAYIS)

Pasnen 7. Xumus 8 ObITY H HPOM3BOJACTBEHHOH ACATEILHOCTH Y€I0BeKA

Tema 7.1, Teoperndeckoe  3amsrue.  Hopefimie — OOCTHXKEHHSA
XuMus B ObITY B | XUMHYECKOH HAYKY. OK 02, IIK 1.1, JIP25, JIP26, JIP32,
IPOM3BOACTBEH- | PONb XuMuy B o0ecieyeHIH SKQIOTHYECKOH, SHEPIeTHYECKOR 9 . JIP33, MP21, MP24, MP31, MP32,
HOM B nunesoi OezonacHocTH, pasBUTHHM MenuumHbl [Ipasuia MP33, MP36, MP37, MP55, MP56,
JEeATETBHOCTH TIOMCKA ¥ aHAIN3d XUMUYeCKO#H HH(pOpManuy U3 pasimIHbIX I1P61, I1P69
YeJIOBECKa HUCTOUHHKOB,
Ilpakruyeckoe 3aaaTae Ne9. CocrapneHUe KEHCOB HA TEMY
«XUMHES B XpodecCHH SIeKTPOMOBTEPaY
Keiicer (f : YYEeTOM Iéynym,e;; IpoQecCHOHATBEHOM OK 02, IIK 1.1, JIP25, JIP26, JIP32,
JEATENBHOCTH) HA aHATM3 HHQOPMAHH O TPOH3BOACTBEHHOH 2 2 JIP33, MP21, MP24, MP31, MP32,
JIeATENbHOCTH UEIOBEKa, CBA3aHHOM ¢ mnepepaborkoil u MP33, MP36, MP37, MP35, MP36,
’ . 11P61, IIP69
IOJYYeHHEM  BCIIECTB, & TaKKe ¢  IKOJOTHYECKOMH
6e30IaCHOCTRIO.
IIpaxTuyeckoe 3amarme Nel0. 3anmmra xedcoB Ha TeM
<OI()I/IMI/{$I B nipodeccuu BJIE:KTPOMOHTe;I;.». ’ OK 02, [IK 1.1, JIP25, JIP26, JIP32,
IpencrasieHue PE3YNBTATOB pelnesHus KelcoB 2 2 JIP33, MP21, MP24, MP31, MP32,
. MP33, MP36, MP37, MP55, MP56,
(BBICTYIICHHUE C HPEICHTAHEH)
I1P69
IIpomesxyTognast arTecTanus (IuddepeHIEPOBAHHBI 3a9€T) 2 —
Beero: 72 14
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3. YCJIOBUSI PEAJIN3AIIUM ITPOI'PAMMBI YYEBHOTI'O IIPEIMETA

3.1. MarepuansHo-TeXHHYECKOe oOfecneyenne

Jitst ocoenmst uporpammbl  ygeOHoro mpeamera OOII6.12 Xwumus B
OBITOY «KDOMT» wmMeercs yueOHBIM KabuHeT «XHMUUYSCKHE IHCHUILIHHEL
TeopeTyecKkue OCHOBBI XUMUIECKON TEXHOTOTHID.

[Tomemenne xkabuHeTa OCHAILEHO THIIOBBIM OOOpPYNOBAHHUEM, B TOM YHCIE
CHEIMAIM3HPOBAHHOM  yuebHOH  MeOenpl0 H  CpeACTBAMH  OOy4YEHHS,
HEeOOXOMUMBIMM NI BbIHOJIHEHHs] TpeGOBaHMI K YPOBHIO IIOATOTOBKH
obygarommxcs.

OcHaileHre y4eOHOro KabuHera:

~—  [OCaJI0YHbIE MECTa 10 KOIMYECTRY O0YJaIOmUXCs,

— pabouee MECTO IperoIaBpaTes;

— 1npodecCHOHATIBHO-OPUEHTHPOBAHHbBIC 33 aHHs.

JunakTudeckie MaTepuasibl:

— METO{UYEeCKIe PEKOMEHJAIIMU 110 BBITOJHCHUIO IMPaKTHYeCKHX paboT Iio
yaebHoMy npeametry OOI16.12 Xumus;

— KOMIUIEKT 3aJlaHMil 171 TIPOBEIEHNAS TMCHbMCEHHBIX KOHTPOIBHBIX padoT;

— KOMILIEKT 3a/laddi st IPOBEICHUA [IUCBMEHHOTO
b OepeHIIMPOBAHHOTO 3aYeTA.

Texamuaeckue cpeacTsa o0yYeHus:

- IIepCOHAJBHBIA  KOMIIBIOTEP C  JUIEH3HOHHBIM  IIPOTPaMMHBIM
obDecrieyeHueEM;

— IIPOEKTOP C SKPAHOM.

3amsl:

bubavoreka, UATanbHEIH 327 C BBIXOJOM B ceTh MIHTepHET.

3.2. HadopmannoHHoe obecnevyenue peaJu3alid IPOrpaMMbl

Ans peanmzauuu nporpaMmsl B 6ubnumoreysom ¢orae OBIIOY «KOMT»
HMEIOTCSl [IedYaTHBIE M 3JIeKTpPOHHble oOpazoBaTeNbHble W WHGOOPMAHUOHHEBIE
pecypcehl [T UCIOIB30BAHMUS B 00pa30BaTEIEHOM MIPOLIECCE.

3.2.1. OcHoBHbIE HCTOYHHKH

1. Xumust: yuyebOHHK U1 cpeiHero mnpodecCHOHaIbHOro obpazoBanus /
IO. A. Jlebenes, I'. H. ®anees, A. M. Tonybes, B. H. lllanosan; nox obmei
penakuwei 1. H. Pageea. — 2-e u3j., nepepab. u o, — Mocksa: M3garensctso
1Opaiit, 2023. — 431 c. — (Ilpodeccronansaoe obpazosanue). — ISBN 978-5-9916-
7723-3. — Texct: anexTpoHHbIH // ObpazoBarensHas ruiardopma FOpaiT [calfT]. —
URL: https://urait.ru/bcode/513073
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2. Audurnorenosa, M. B. Xumusa: y4eOHUK M MPaKTHKyM OIS CpegHEro
npogeccuonanbaoro obpasosanus / HW.B. AndunoreHosa, A.B. bafxos,
B. A. TTonikoB. — 2-e u31., UCTIp. U no1. — Mocksa: Mzgarenscteo HOpaitt, 2023. —
291 ¢. — (IIpodeccuornanproe obpazopanue). — ISBN 978-5-534-11719-6. — Teker:
snektpouubiit // (Ob6pasosarensHas mmiatdopma Hpaiit [caiit]. — URL:
https://urait.ru/bcode/513807

3.2.2. JONOJHHTEIbHBIE HCTOYHUKH

1. Xumusg. 3agaynuk: yyeOHoe nocobue i cpelHero npohecCuoHalbHOTO
obpazoranus / 0. A. JleGenes [u ap.]; nox obmedt penaxuueit I'. H. ®ageesa. —

Mocksa: WzpmarenscrBo IOpaiit, 2023. - 236¢. — (IIpodeccuonansHoe
obpazopanne). — ISBN 978-5-9916-7786-8. — Tekcr: 2NeKTpOHHBIH //
ObpazopaTtenpHasn niatTpopma Opant [caiit]. —

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

2. 3aitnes, O. C. Xumus. Jlaboparopsslil nmpakTHKyM ¥ cOOpHMK 3arad :
yyeOHOe mocobue O CcpelHero  Ipo¢eCCHOHANIBHOTO  00pa3oBaHus /
O. C. 3afiueB. -~ Mocksa: HMzgarensctBo IOpaiir, 2023. - 202c.-
(IMpodeccuonansuoe obpazoanume). — ISBN 978-5-9916-8746-1. — Teker:
snexTponusit  //  O6pazosarenbHas  1mardopma  HOpaiit  [caiit]. -
URL: https://urait.ru/bcode/513541

3.2.3. UuTepHeT-pecypebl

1. Enuras XomaeKuuM — IMOPOBEIX  0Opa3oBaTeNBHBIX  PECYpPCOB
[DnexTponnsni pecypc] URL: http://school-collection.edu.ru/

2. Poccuiickas  asnexTpoHHas mKona [OnexkTpoHHBIA pecype] URL:
https://resh.edu.ru/

3. Mudoypox [Dnexrponnwiii pecypc] URL: https://infourok.ru/

4. Penmry EI'D. Xumus [Onexrponssiii pecypc] URL: https://chem-
ege.sdamgia.ru/
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4. KOHTPOJIb 1 OIEHKA PE3YJbTATOB OCBOEHHS YYEBHOI'O

Kontpone u

pPacKpBIBAIOTCA  9epes

OLICHKa pPE3YyNIETaTOB
JUCIUITTIHHAPHEIC

INPEAMETA

pe3yNbTaTkl,

OCBOCHHS yueOHOTO Ipexmera

HanpaBJICHHBIE Ha

dopMupoBarye 0OIWX U NPOMECCHOHANBHRIX KOMIIETEHIMM [0 pasienaMm MU

TEMaM ComepKannid yH€6HOI‘O MaTcpyaiia.

Obmasn /
npodeccHoHAIbLHAN
KOMIIET eI

Pasznen / Tema

THILI OLIEHOYHBIX
MEpONpPHATHH

OK 02. Hcnons3oBars
COBpEeMEHHBIE CpencTBa
TIOUCKa, aHam3a "
UHTEPIpeTalny HHPOPMAIIH
H nHpOpMaAnIOHAEIE
TEXHOJIOTUH IS BBIIOIHEHI
3a1a4 npodeccuoHaIbHON
JCATENBHOCTH

Pasnen 2, Tema 2.2.

TecTuporanue

YcrHsi onpoc
[Tpencrarienyie pe3ynbTATOB
1a00paTopHBIX paboT
KourponsHas pabora

Pazgen 3., Tema 3.2.

TecTupoBaHue

YcTHEL onpoc
[TpencraBneHne pe3ynbTaToB
IIpaKkTHYeCKuX paboT
IlpencraBienne pe3yIbTaTOB
nabopaTopHBIX paboT
Konrposnpras padota

Pazpen 5., Tema 5.1.

Tectrpopanue

YcTHbII ompoc
Hpencrasnenne pe3yiabTaToOB
HIPaKTHYECKUX pabor

Pazpen 6, Tema 6.1., Tema 6.2,

YeTHEIE onrpoc
IlpencraBnenye pe3ynbTaTOB
1abopaToOpHEIX padoT

Pazgen 7, Tema 7.1.

IlpencraBienue pe3yiapTaTOB
HpaKTHYECKuX paboT
Keiic 3amannsg

OK 04. Db dexTurno
B3aMMOAEHCTBOBATE 7
paboraTh B KOJJIEKTHBE N
KOMaHJe

Pazmen 1, Tema 1.1.

Tectupopanue

Y CTHBIH OHpoc
IlpencraBnenne pe3ynbTaToB
IpaKTH9eCKux pabot

Pazgen 2., Tema 2.1.

TecTupopanne

Yernslit onpoc
IlpencTaBneHne pe3ynpTaToB
TpakTudecKux pabot

Pazgen 3., Tema 3.1.,
Tema 3.2.

TectupoBaHue

YeTHBI o11poc
Ilpencrasnenue pesyiabTaToOB
IPaKTH4ECKHX paboT

32




TlpeacraBneHne pe3ynsTATOR
naboparopHeix paboT
KontponsHas pabota

Paspen 4., Tema 4.1.,
Tema 4.2.

TecTupoBanue

VYCeTHBIR ompoc
Ilpencrarnenye pe3yasTATOR
IpaKTAYECKUX paboT
IIpencrapneHue pe3yiapTaToB
nabopaTopHEX paboT
KonTponsHas padora

Paznen 5., Tema 5.1.

Tecruposanue
YeTHpHi onpoc
ITpencrasnenne pes3ynbTaToOB

OPaKTHYIECKEX padoT
OK 05. OcymectBiaTs | Pasznen 1, Tema 1.2 TectupoBanue
YCTHYIO ¥ [HCBMEHHYIO Yernsii onpoc
KOMMYHPKALHIO Ha | Pasmen 2., Tema 2.1. Tectupopanue
TOCYXApCTBEHHOM A3BIKE VYTl onpoc
Poccuiicko#t  @enepanuu ¢ IIpencrasnenue pe3yapTaToOB
YHETOM 0cOOCHHOCTEH TIPaKTHYECKuX padoT

COIHANBHOTO 1 KYJIBTYPHOIC
KOHTCKCTA

Paznen 3., Tema 3.1.,
Tema 3.2.

Tectrposanue

YeTHBIH 0npoc
Ilpencrasienne pe3ysi»TaToOBR
NpaKTHYecKAX padoT
IIpencrasienue pel3ynsTaros
naGopaTopHBIX padoT
KonTponbras pabora

Paznen 4., Tema 4.1,
Tema 4.2.

Tectuporanue

YeTHbI onpoc
[Tpeacraienne pe3yipTaToB
IIPaKTHIECKUX paboT
ITpencraBneHue pe3yiBTaTOB
nabopaTopHBIX paboT
Konrtponenas padorta

IIK 1.1. Bemomusare cbopky,
MOHTaM " YCTaHOBKY
OCHOBHEIX V3I0B
JJIEKTPHUECKUX  Annaparos,
JIEKTPUUECKHX MalIIWH,
WIEKTPoOOOpYIOBAHUS
TparchopMaTOPHBIX
HOACTAaHIWH ¥ LEXOBOTO
3IEKTPOODOPYAOBAHUL

Paznmen 3., Tema 3.2,

TectupoBanue

Yerspii onpoc
Ilpencrasnenne pe3yiabTaToB
paxTuyeckux padbor
IIpencraBiieHne pe3yiabpTaToB
naboparopHeIX paboT
Konrpomsnas pabora

Pasnen 6, Tema 6.2.

Tecrupopanue

VYerHeli onpoc
ITpencrapnenye pe3ynbTaToB
nabopaTopHbIX paboT
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Pazpen 7, Tema 7.1.

IlpencraBnenne pe3y/bTaTOB
IPaKTHIECKUX paboT
Keiic 3ananusg
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