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1. OBIIASI XAPAKTEPHCTUKA PABOYEI ITIPOI'PAMMABI
YUEBHOI'O HPEIMETA

1.1. Mecro yuyeOHOro mpeamera B  CIPYKType  OCHOBHO#
npogeccHoHaNbHOH 00pa30BaTeLHON NPOrpaMMbl

Yuebunrit mpemMeT «XuMES»  ABIAETCA  00S3aTENBHON — YacThIO
00611e06pa3oBaTebHOr0 HKJIA OCHOBHOH rpodeccrHonaisHON 00pa3oBaTenbHON
NporpaMMBl  — IIPOrpaMMBI  I[TOJTOTOBKM  KBAJIMOHUOUPOBAHHBIX  PadodnXx,
crykamux mo npodeccmu  15.01.32 Omneparop c¢TaHKOB C  HPOrpaMMHBIM
yOpaBJIeHUEM.

1.2. Hesu 1 njanupyemMbie pe3yJibTAThl OCBOCHHN Y1eOHOIO0 IpeaAMera
1.2.1 Hean ocBoenust y4e0HOI0O peaMeTa
OcHOBHOHM IeNibl0 M3ydeHUs ydueOHoOro rnpenMera «XuMus» SBIAETCH
(GopMUpOBaHUE Yy CTYUEHTOB XHMHYECKOH COCTaBASIOMEH eCTeCTBEHHOHAY4HOH
KapTAHBL MHpa KaK OCHOBBI IPUHATUS DPEIICHHM B IKU3HEHHBIX M
HIPOM3BOACTBEHHBIX CUTYALMIX, OTBETCTBEHHOIO IOBEJIEHUA B IIPUPOIHOH cpese.



1.2.2 Ilnanupyembie pe3yjibTAThl OCBOSHHs Y4eOHOIO npeamera
Ocoboe 3HavyeHne yaeOHbIH IIpeMeT MMeeT Npy GOPMHUPOBAHHUK U Pa3BUTHE OONIMX W IPOQECCHOHANBHBIX KOMIIETCHINH,

a TaKKe COOTBETCTBYIOLINX MM pesyiisTataM obydenus cornacao ©I'OC COO.

| Komuerennnu (OK,

IlnanupyemMble pe3yasTaTsl 00ydeHus

JIP26 - roTOBHOCTE ¥ cHOCOOHOCTE K 00pPa3OBaHUI0 H
camMo0OpazoBaHHIO HA NPOTSUKEHUH BCEH XHU3HH;

JIP32 - cOPMUPOBAHHOCTh MHPOBO33PEHUA,
COOTBETCTRYIOIUEFO COBPEMEHHOMY YPOBHIO Da3BHTHA
HAayKd M OOIIECTBCHHOM TIPAaKkTHKH, OCHOBAaHHOTO Ha
JUANOre KYIBTYP, CHOCOOCTBYIOIIETO OCO3HAHMIO CBOErO
MECTA B IOJAKYIETYPHOM MHDE;

MP6 — pa3BHBaTh KpeaTUBHOE MBINLICHHE IIPH DCIICHAU
XH3HEHHEIX HpodiemM;
MP16 -~ ocymecTBIiITEH
HIepesoca  CpeAcTB U
npodeCCHOBANBHYIO Cpeay;
MP17 - yMmersr NepeHOCHTH 3HAHWS B II03HABATEIBHYIO M
TIPaKTHYECKYIO 00IacTH SXU3HESITENBHOCTH;

L{e.TIeHaHp&BHeHHBIﬁ HOHUCK
crrocoboB neHcTBHEA B

HK) O061mue JHCHHIIMHAPHbIE

OK 02, Hcmomezosats | JIP23 - rotoBHOCTH K TpYAY, oOco3Hanme leHHOCTH | [IPO1 - chopmupoBaTh MpeACTaBACHHS: O XHMUYECKOH
COBpPEMEHHBIE CPeICTRA | MacTepCTRa, TPYAOII0O0HE; COCTABIIAIOIICH €CTeCTBCHHOHAYUHOH KapTHHBl MHUpa,
IIOHCKA, aHanmsa u! JIP24 - TrOTOBHOCTE K  AKTHBHOM  JEATEHBHOCTY | POAM XHMWH B YO3HAaHWM SBICHUH NPHPOALI, B
HHTEpIpeTain TEXHONOTHMYECKO! M CONWANBHOH  HAHPaBICHHOCTH, | GOPMHUPOBAHMM MBIIUICHHS B KYJIbTYPBl JMYHOCTH, €€
uH(pOpPMALUA U | criocoOHOCTh HHUIMHPOBATE, IIJIAHAPOBATH ¥ | PYHKUHOHANBHOH IPaMOTHOCTH, HeoOXonumol g
nHQOPMAIHOHHBIC CaMOCTOSTENHHO BBIIOIHATE TaKYIO HEATCIBHOCTE; pelicHHA IPaKTHYECKHMX 3a7ad ¥ BKOJOTHYECKH
TEXHOJOTHH st | JIP25 - urTepec K pasmuyEbM cdepaM NpodeccHoHanbHol | 000CHOBAaHHOIO OTHOINEHHS K CBOEMY 3IOPOBBIO H
BBITIONHCHHAAL 3a7ad | NCATeNsHOCTH, YMCHHME COBEPIIATh OCO3HAHHBIH BHIOOD | HPHpPOIHOH cpexe;

npodecCHOHATBHON Oymymeit mpodeccEn um  peammzoBemBarth coOctBeHHBE | [IP62 - Brazers cHCTEMOM XMMHYECKHX 3HAHMH,
JICATEIIBHOCTH JKW3HEHHEIC TLIaHb); KOTOpasi BKJIIOYACT: OCHOBONOJATAIOIIHE IIOHATHSA

(XMMHYIECKHH BJIEMEHT, aToM, 3JIEKTPOHHAs 000nouka
aroma, s-, p-, G-3JCKTPOHHbBIE OpOWTaNH arOMOB, HOH,
BaJICHTHOCTE,  DJIEKTPOOTPHIATEIbHOCTD,
CTeHEeHb OKHCHEeHMs, XHMHUYECKad CBsH3b, MOIIb,
MOJSIpHAs Macca, MOJSpHBIH o0peM, yriaepoJHbIH
cKeneT, PYHKIHOHAIbHAS TPYNIa, PaJuKall, M30MEPHS,

MOJIEKYNA,

H30MEPHI, I'OMOJOIHYCCKIH psn, TOMOJIOTH,
VIJIEBOOPOALI,  KHCJIOPOA- M a30TCoepamue
COCJIMHEHHS, OMONOrHYecK AaKTHBHBIE BCHIECTBA
(yresonel, xkupel, Oeiaxu), MOHOMEp, IOJHMED,
CTPYKTYpHOE 3BEHO, BRICOKOMOJICKYJISIPHBIE
COCHMHCHHSA,  KPHCTALINYCCKAas  PEUICTKa,  THIIBI
XHMHISCKHX peaxkuui (OKHCAUTENBHO-
BOCCT@HOBHTEJIBHEIE, 9K30- M OSHAOTCPMHUCCKHE,




MP18 -~ yMmeTe HHTErpHpOBAaTh 3HAHUS H13 Pa3HBIX
IIpe/IMETHBIX o0nacreli;

MP21 — prajmere HaBLIKaMH ITONYICHHS HHDOpMAUHK U3
HCTOYHHKOB Pa3’HBIX THIIOB, €aMOCTOSTENHHO
OCYWIECTBNATh IIOWCK, AQHANW3, CHCTEMAaTH3alui0 |
HHTEPIPETAHIO WHPOPMaINE Pa3THYHBIX BUIOB U (opM
IPECTABICHUS;

MP24 - wcnonp30oBaTh CpeCcTBa HH(POPMAHOHHBIX W
KOMMYHHKaIIOHHBIX TEXHOIOTUH B PeICHIH
KOTHHTHBHBIX, KOMMYHHKATHBHEIX H OpraHM3allMOHHBIX
3a1ay ¢ coOmoaernneM TpeboBaHuil 3PrOHOMUKY, TEXHHUKH
0€30I1aCHOCTH, THIHEHBL, PECypcocOepexeH s, IPABORBIX U
ITHYECKHX HOPM, HOpM WHDOpMaMOHHOH 6e3011acHOCTH

peaknuy HOHHOro oOMeHa), pacrBop, 91€KTPOJIHTEL |
HEAJIEKTPOJHMTEL,  JNEKTPONHTHYECKas JMCCOLMAINAL,
OKHCIIUTENb, BOCCTAHOBUTENB, CKOPOCTH XHMMYECKOH
peaKnuy, XUMHIECKOE PABHOBECHE), TCOPHM ¥ 3aKOHBL
(Teopuss ~ XWMMYECKOTO  CTPOCHHUS  OPraHMYECKHX
BelnectB A.M. ByrnepoBa, Teopus 3IeXTPONMTHYECCKOA
JIMCCOTIAIINH, HICPHOTHICCKHH 3aKOH JINSS
Menneneena, 3aK0H COXpPaHEeHUS MacChl),
3aKOHOMEPHOCTH,  CHMBOIMYECKHH  A3bIK  XUMUH,
(haKTONOTHYECKHE CBEIEHUS O CBOMCTBAaX, COCTaBE,
HOJy4eHHH U 0e301IaCHOM HCIIONB30BAHUM BaXKHEHITHX
HEOPTaHWYeCKAX ¥ OPraHMYecKHX BEHECTB B OBITY M
IPaKTUYECKO HeITETbHOCTH YENI0BEeKa;

TIP63 - yMerTh BBIIBIATH XapaKTEPHBIC IPU3HAKK H
B3aUMOCBSI3b  H3YYCHHBIX  ITOHSTHH, [PHMEHATH
COOTBETCTBYIOMIHE NOHATHS IIPH ONUCAHHUH CTPOCHHUS U
CBOMCTB HCOPTAaHHYECKHX M OPraHHYeCKHX BELIECTB H
HX IPEBPAICHMAH, BBIIBIATL B3aUMOCBA3h XUMHYCCKHX
3HaHWHA ¢ TOHATHSMHM M [PEACTaRICHMAMHA JPYyrux
eCTeCTBEHHOHAYYHEIX IIPE/IMETOB;
[1IP6G4 - yMers  HCIIONL30BATH
XHMHYCCKUX COSNUHEHHH MEXIYHAPO/HOIO COo3a
TEOPETHYECKON ¥ IIPUKIIAHOH XUMMH ¥ TPHBUAIBLHEIC
Ha3BaHWA BAXHEHIMX BelecTB (ITHICH, alETHNEH,
TIHIEpHH, ¢eHon, GopManbAerus, YKCycHas KMCIOTa,
IIUIMH, YFapHBIA Tra3, YIJNEKucHbii ra3, aMMHakK,
ralneHas u3BECTh, HeralleHast H3BecTh, MHTHEBad coa |
APYTHX), COCTaBJBIT: (OPMYJIBI HEOPraHHUYECKHX H

HauUMCHOBaHHA




OPraHHYeCKHX  BEINECTB, YPABHCHAS  XUMHYCCKAX
peakum#, OOBACHNTE WX CMBICT;, IIOATBEPMKIATH
XapakTepHBIle — XUMHMUYECKHE  CBOMCTBA  BEIIECTR
COOTBETCTBYIOMIUMH OKCHEPHMEHTAMH M  3allHCSIMH
yPaBHEHHH XMMHICCKUX PEAKTIHi;

IIPG5 - yMmerp YCTaHaBIUBAThL NPUHAIUIEHHOCTD
W3YUICHHBIX HEOPraHUYCCKUX ¥ OPTaHUIECKHX BEIHECTB
K OHpEACHECHHLIM KJaccaM ® IpyNnaM CoeauHEeHM,
XapaKTePU30BaTh UX COCTAB M BaKHeHIINe CBOHCTBA;
OUpPEAETATh BUALI XMMHYECKUX CRsI3el (KoBaleHTHas,
WOHHAs,  MCTAUIMYCCKAs,  BOJOPOIHAS),  THILI
KPHCTAITHYECKAX pereToK BEIIECTR;
KIacCHPHIMPOBATH XUMHICCKUE PEaKLIAN;

ITPG6 - Bnajenye OCHOBHEIME METOJAMHE HayJHOTO
NOZHAHUS  BEINECTB M XWMHYECKMX  SIBACHWH

(nabironenue, H3MCPEHHE, IKCHEPUMEHT,
MOACTIMPOBAHHE);
ITP67 - chopMupOBAaHHOCTE YMEHHH IPOBOIUTH

pacueTsl 0 XHMHMYeCKuM &OpMylaM H ypaBHEHHSIM
XUMHAYECKHX Peakluif ¢ MCHOIb30BaHKEM (PH3AYCCKHX
BEJIHYMH, XapaxTEePH3YIOIMX BEIHECTBA c
KOJIUYEeCTBCHHOH CTOPOHBL: Macchl, oOpema
(HOpMaNBHEIE YCIIOBHSI) Ta30B, KOJNMYECCTBA BEIIECTBA,
UCNOJIB30BATh CHCTEMHBIE XHMMYECKUE 3HaHUs L
TMPUHSTHS PEIICHHMH B  KOHKPETHBIX JKH3HCHHBIX
CUTyallHAX, CBA3aHHLIX C BEIIECTBAMM W HX
IPUMEHEHHEM;




I1P68 - chopMHpOBAaHHOCTH YMEHMI IIAHHPOBATH H
BBITOJHSTE XUMHYECKHH OKCHEPUMEHT (IpeBpauienusd
OPraHNYeCKHX BENIECTB IPH HarpPEeBaHUM, MOIYJYEHHE
STHJICHA W H3Y4YEHHE ero CBOMCTIB, Ka4deCTBEHHBIE
PEaKIiy Ha aNbAErHILI, KpaxMal, YKCYCHYIO KHCIIOTY;
JeHaTypauus OCNKOB [pH HarpeBaHuH, LBETHEIC
peaxuuy OeIKOB; IPOBOAUTE PEaKiMy HOHHOIo oOMeHa,
OnpefeNsTh Cpelly BOIHBIX PacTBOPOB, Ka4ECTBCHHBIE
peaxiun Ha cynbdart-, KapboHat- U XIOPUA-aHHOHEL, Ha
KaTHOH aMMOHHS; PEIlaTh YKCIEPAMCHTANIBLHEIC 3afaui
o TemaM "Metamns" 1 "Hemertamis") B cOOTBETCTBUY
C IIpaBKUIAME TEXHUKH 0€30MmacHOCTH IpH 00paIleHuu ¢
BEINECTBAMH ¥ NabopaTOpHBEIM  00OPY/IOBAHHEM,
IIPEACTABNATE PE3YNbTaThl XUMHUECKOI0 SKCIIEpUMEHTA
B (opMe 3amMcH ypaBHEHMH COOTBETCTBYIOIIMX
peakimit B GOPMYIHPOBATH BHIBOJBI Ha OCHOBE 3THX
PE3YILTATOB;

IIP69 - chopMEPOBAHHOCTL YMEHUS AHANU3HPOBATH
XUMHAYECKYI0 HHQOpMalmo, IOMy4acMyl0 H3 PasHBIX
HCTOYHUKOB (CpeficTB MaccoBoi uHQOpMalMH, CeTh
Unreprer u apyrae);

IIP610 - chopMupoBaHHOCTE YMEHHH cOGMIOAaTH
TNpaBUNa SKOTOTHUCCKH 1eNecoo0pa3Horo IOBEICHHS B
OBITY ¥ TPYJIOBOH JICATENEHOCTH B ILENAX COXPAHEHUSA
CBOEIO 3JIOPOBBS H OKPYXXArOUWEH NPUPONHOHN Cpeis;
VUHTBIBATH ONACHOCTh  BO3ACHCTBHS HAa  JKMBBHIC
OPraHu3MEI ONPEIENICHHBIX BEUIECTB, ITOHHMAs CMBICI
HOKa3aTeNs IPeIeIIbHON JOMYCTAMO KOHLEHTPaIllH.




OK 04. DddexTHBHO
B3aAMO/ICICTBOBATH 2!
paboTarts B KOJUICKTHRE H
KOMaH/1e

JIP32 - chOPMHPOBAHHOCTS MUPOBO33PEHHUS,
COOTBETCTBYIOLIEIO COBPCMCHHOMY YPOBHIO  Pa3sBHTHSA
Hayku W OOIMEeCTBEHHOH NpPakTHKH, OCHOBAHHOIO Ha
Jpanore KyJabTyp, CIIOCOOCTBYIOIIErO OCO3HAHMIO CBOETO
MECTa B IONKUKYIBTYPHOM MHpE;

JIP34 - oco3naBHe UEHHOCTH HAy4HOH JNEATEIbHOCTH,

TOTOBHOCTH OCYIIECTBIISTE TPOEKTHYIO 54
UCCIICHOBATENBCKYIO JICATEIBHOCTh HHAUBHAYAILHO H B
rpyilie;

MP1 - CaMOCTOATEIBHO thopMyIHPOBATE "
aKTyaIH3upoBaTh npodieMy, paccMaTpuBaTh ee
BCECTOPOHHE;

MP2 - ycramaBnuBaTh CYWICCTBEHHBIH IIpU3HAK WX

OCHOBAHUA JUIs CPABHEHHUS, Kiaccuukaimy 1 0000ICHAS;
MP3  —~ onpemenste NeNH EATENBHOCTH, 337aBaTh
IAPAMETPHI H KPUTEPHH ¥X JOCTHKCHUS

MP5 — BHOCHTH KOPPEKTHBBEL B JACSITEIBHOCTH, OLCHUBATH
COOTBETCTBHE pE3YILTATOB I[EJsiM, OIEHUBATH pPHCKH
TIOCJIEACTBHUH JeSTENBHOCTH,

MP7 — BrajeTh HaBBIKAMH YueOHO-HCCICIOBATEILCKON U

MPOCKTHOH  JMeSTEeNbHOCTH,  HAaBBIKAMH  pa3peljeHus
mpodneM;
MP12 — BpSIBIEITE UPHYMHHO-CNEICTEBEHHBIE CBS3U H

aKTyaJH3UpoOBaTk  3a/ady,
pelneHus, HaX0AUTh apryMEHTHI JJE ROKa3aTeNnbCTBa CBOMX
YTBep)KHAEHUI, 3a71aBaTh NapaMeTphl ¥ KPHTCPUH PeIlieHMS;
MP13 —~ aHanusupoBarh IIOJIYIEHHBIE B XOAE PCIUCHHS
pesyibIarhl, KPUTHYECKH  OILEHHBATHL  HX

BBRIABMTATL  THIOTE3Y €€

3aJa49H

IIP61 - chopmupoBaTh MPEACTABICHUS: O XMMHUSCKON
COCTABNAIOINEH €CTECTBCHHOHAYYHOH KapTHHBI MHEpA,
poIM XHUMHHM B TO3HAHUM SBICHUH [IPHPOLEL, B
(dOPMHPOBAHUN MBHIUICHHS ¥ KYNBTYPSl JHYHOCTH, €€
QOYHKIHOHANBHOR IPaMOTHOCTH, HeoOXoMuMOH Juis
pelleHUst TIPaKTHYECKHX 33884 M 3KOJOIMYECKH

000CHOBAHHOTO OTHOIOCHHS K CBOCMY 3H0POBBK> H

NOPHPOJHOH Ccpeie,;
IIPG2 - Bmiaagers CHCTEMOH XHUMHYCCKMX 3HAHWH,
KOTOpas BKIIOYAET: OCHOBONOJAralOIHe  IIOHATHS

(XUMHYIECKHH DIIEMEHT, aToM, IEKTPOHHasL 000JoUKa
aTtoMa, S-, p-, d-2JIEKTPOHHBIC OpOHUTAIM aTOMOB, HMOH,
BAJICHTHOCTH,  DJIEKTPOOTPHIATEIIBHOCTS,
CTEleHb OKWCICHMSA, XUMHYeCKas
MOJISIpHAs Macca, MOJSpHBIE  00beM, yIrIepoaHbIH
cxenet, QYHKIMOHATBHAs IPYIIa, PajuKall, U30MepHs,

MOIIEKYIIA,

CB#3b, MOIIb,

H30MEPBI, TOMOJIOTHYECKIH psi, TOMOJIOTH,
YIJIEBOXOPOIBI,  KUCIOPOJ- H  a30TCOACpIKaIiye
coefMHenus, OHOIOrHYEeCK: aKTHBHbBIC BEHIECTBA
(yrnepopwl, Kuphl, Oenku), MOHOMEpP, NOIANMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCAMHEHMS, KPHCTAIMYCCKas  PEINCTKa,  THIIB
XPMHYECKIX peakpit (oxucnuTeIHEHO-
BOCCTAHOBUTENFHBIC, 9K30- ¥  DHJIOTEPMHYECKHE,

peakiimd HOHHOTO O0MEHa), PacTBOp, 3IEKTPOJIHTEL,
HEONICKTPONMTEL,  3NEKTPOIUTHIECKas HUCCOITHAIUS,
OKHUCIIATENb, BOCCTAHOBHUTICHD, CKOPOCTh XHMHUYECKOR
peaki(iv, XUMHICCKOE PaBHOBECHE), TCOPHH U 3aKOHBI
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JIOCTOBEPHOCTE, IIPOTHO3YPOBATh H3MEHEHHE B HOBBIX
YCHOBUSIX;

MP31 - mnoHMMaTeP M HCIONB30BaTh NPEHMYHIECTBA
KOMaH/IHOH M MHAUBU/IyanbHON paboTsr

MP32 - BeIOMparh TeMaTHKy H METOABI COBMECTHBIX
Jieficteril ¢ ydueToM oOINMX HHTEPECOB, ¥ BO3MOKHOCTEH
KQKJIOT0 WICHA KOJIICKTHRA;

MP33 - ppuHuUMaTe UEHH COBMECTHOH HACATENLHOCTH,
OPraHM30BHIBaTE H KOOPJAMHHPOBATH ACHCTBHI 110 €€
JOCTHMXKEHMI). COCTABNATE IUIAH JEHCTBHIM, pacHpesessiTh
pOJE C Y4YeTOM MHCHHE  YYacTHHKOB  00CYXKAaTh
pPe3VIBTATH! COBMECTHON paboThI;

MP36 - xoopHEPOBATh ¥ BLIIONHATE PadOTy B YCIOBHAX

peanbHOro,  BHpTyalbHOrO  H  KOMOMHHMpOBAHHOTO
B3aUMOJIEHCTRYSA;
MP37 - OCYIeCTBIATE TIO3UTHUBHOE CTPATErHYecKoe

TIOBCACHUE B  pa3iMUHBIX  CHTyanusx, IIPOSBILITH
TBOPYECTBO U BOOOpaKeHHE, OBITH HHHINATHBHEIM

MPS55 - npunuEMaTh MOTHBE! M apIYMEHTHI JIPYIHX JOJAEH
IIPH aHATM3e PE3YALTATOB JISATeHbHOCTH;

MP56 - npu3HaBaTh CBOE IIPaBO M MPABO APYrUX JNOACH Ha
onmbKu

(Teopus  XHMHYECKOr0  CTPOSHUS ~ OPraHMYeCcKHX
BemecTB A.M. Byrneposa, TeopHS 3NMEKTPONETHICCKON
JUICCOTHAIY, DEPHOANYECKUH 3aKOH AN
Menneneesa, 3aKOH COXpPaHEHHA MAcCCEi),
3aKOHOMEPHOCTH, CHMBOIMYECKHH  s3BIK  XMMMH,
(axKTONOruYecKne CBEACHHS O CBOMCTBAX, COCTaBe,
HONMy4cHHN W 0€30TaCHOM HCIOIB30BAHIM BaXHEHIIHIX
HEOPraHW9ecKHX H OPraHHYecKHX BEHecTB B OBITY H
OpaKTHYECKOH JIEATENHHOCTH YEIOBEKa;

TIP6G3 - yMmeTh BBELIBIATH XapaKTCPHBIC NPU3HAKK H
B3aMMOCBS3b  H3YUCHHBIX  TIOHSTHH,  IPHMEHATH
COOTBETCTBYIONHE MOHATHS IPH ONHUCAHWK CTPOCHUH U
CBOMCTB HEOPTAHHYCCKUX U OPTaHMUYECKHX BEIECTB M
UX DPEBpalLICHUI; BLIIBIATE B3AHMOCBSI3h XUMHAYECKHX
3HAHMM ¢ TIOHATHSAMHA U HPEIACTaBICHHSIMH JAPYIUX
€CTECTBCHHOHAYUHBIX [IPEIMETOB;
ITP64 - yMmeTs  HCIONB30BATH
XUMHYECKMX COCIUHCHUH MEKIYHAPOIHOIO COr03a
TEOPCTHYECKOH M XPHUKIAAHOM XUMHH U TPUBHANLHBIC
Ha3BaHWA BAOKHEHIMX BEUICCTB (DTUIICH, AalETHIEH,
rIaneprH, ¢eHol, GopManbierus, yKCycHas KHCIIOTa,
DJAOKH, YrapHeld ra3s, YIVICKHCHBI 1a3, aMMHak,
rauicHast H3BECTh, HerallieHas H3BeCTh, IIUTHEBAst CO/a M
JIPYTHX), COCTaBIATL (QOPMYNH HEOPraHUYeCKUX U

HAa¥MCHOBAHMUA

OpPraHWYEeCKHX  BEeHIeCTB, YPaBHCHHS  XHMHYECKHX
peaxipii, OOBACHATE WX CMBICT; HOATBEPKIATH
XApaKTepHBIC  XHMHYECKHEe  CBOHCTBA  BEUNECTB

COOTBCTICTBYIOIHMH OKCHEPHMEHTAMH ¥ 3alICAME
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YPABHEHUH XUMHYECKUX pPEeaKIdi;

[IP65 - yMmeTe ycTaHaBIMBaTh IIPUHAMIEIKHOCTH
P3YYCHHBIX HEOPTAHWYECKHUX U OPraHHYeCKHX BEUIECTR
K OHpEHeNCHHBIM KlaccaM M FpynnaM COeluHEHuH,
XapaKkTepH30BaTh HX COCTaB H BaKHEHIIME CBOHCTBA;
ONPENENATEL BHABl XHMMWYCCKHX CBI3cH (KOBaJCHTHAs,
HOHHA, METAUIHICCKA, BOJIOPOJHAL), THHBI
KPUCTAIUIRYECKHX pemeToK BEINIECTB;
KIaCCHQHUIHPOBATE XUMHUECKHE PEaKIVHN;

I1PG6 - BuazeHHE OCHOBHBIMH METOMAMM HAYYHOIO
MO3HAHMSA  BEIIECTB W XUMHUYCCKHX  SABJICHHH

(maGnroyienue, HU3MEPEHHE, SKCIICPHAMEHT,
MOJEIMPOBAHIE);
[P67 - chopMHPOBaBHOCTE YMEHHH HpPOBOAUTH

pacyersl 110 XuMuueckuM GopMyiaM B YpaBHEHHSM
XHUMHAYECKUX PEaKOUH ¢ MCIONb30BaHUEM (PHIAIECKUX
BEITHYIH, XapaKTEPHU3YIOTIHX BEIIECTBA c
KOJINYCCTBEHHOH CTOPOHBL Macchl, obseMa
(HOpMaNbHBIE YCIIOBHS) Ta3oB, KOJHMYECTBA BELIECTBA;
HCHIOJIB30BATE CHCTCMHBIE XHMMUYECCKHE 3HAHMA A
NPUHATHS PEIICHHH B  KOHKPETHBIX IKM3HEHHEBIX
CUTyanusX, CBS3aHHBIX C BEIIECTRAMH H©  HX
UPHMEHCHHAEM

IIP68 - chopMHpOBaBHOCTE YMEHHH NIIAaHMPOBATH M
BRINIOJIHATE XUMUYECCKHH 3KCUIepHMEHT (HpeBpamleHus
OPTaHHYECKHX BEIIECTB HIpY HarpeBaHuM, MOJIyYCHHE
JTHICHA W H3YYECHHC €r0 CBOHCIB, KayeCTBEHHEIC
pPEaKIHK Ha albJerH/Bl, KpaxMmal, YKCYCHYIO KHCIOTY;
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JIeHaTtypanus ©OCIKOB IPH HAarpeBaHuH, HBETHERIE
peaxiu OCNKOB; IPOBOAUTE PEAKIFH HOHHOTO 00MEeHa,
OTPENS/IATh CpeNy BOIHBIX PACTBOPOB, KAYECTBEHHEIC
peaxiiy Ha cyiandar-, kapOboHaT- ¥ XIOPHA-aHMOHBI, Ha
KaTHOH aMMOHMS; PEUIaTh SKCHEPHMEHTANBHBIC 3a1a4l
mo TeMaM "MeTtamner” 1 "Hemeramsr") B COOTBETCTBHHA
C TIpaBMJIaMH TCXHUKA OE30IIaCHOCTH IIpH 0OpalleHnH ¢
BEINECTBAMKA W JabopatopHeM  0DOPYAOBaHHUCM;
HIPECTARIATE Pe3yIbTAaTHl XHMUYECKOr0 SKCIIepHMeHTa
B (opMe 3amucH  ypaBHEHHE COOTBETCTBYIOMIHX
peakimii 1 GOpMyNHpPOBaTh BEIBOAB! Ha OCHOBE B3THX
pPe3yJbTATOR;

[1IP69 - cdopmupoBaHHOCTE yMEHMS aBaIM3HPOBATh
XUMHEUICCKYI0 HHDOpManWio, MONy4aeMyIio H3 pa3sHBIX
HCTOYHHKOB (CpelCcTB MaccoBod mu(opMaumy, CceThb
WnTepHer U jipyrue);

I1P610 - cdopmmEpoBanHOCT:, yMEHHH cobmomaTh
IIpaBHNA SKONOTMYCSCKH HeNecoo0pasHoro MOBEeHCHHS B
OBITY M TPYIOBOH ICATEIBHOCTH B HENX COXPAHEHUS
CBOETO 3/IOPOBBS W OKPYKAIOMEH NPHPOSHOH Cpesbl;
YYMTBEIBATR  ONACHOCT:  BO3JCHCTBHS HA  JKMBEIE
OPraHu3Mbl ONPEENEHHBIX BEIIECTB, HOHUMAs CMBICH
HOKa3aress IpeAeNpHOM JONYCTUMOR KOHIICHTPAlMH.

OK  0s.
YCTHYIO H
KOMMYBHKAIHIO
rOoCy1apCTBEHHOM SI3BIKE
Poccuitckoit ®Pepepamum ¢

OcymecTsiuars
IHUCHEMEHHYIO
Ha

JIP33 - COBEpIICHCTBOBAHUC SI3BIKOBOH U HTHTATEIHCKOMH
KYJBTYPBI KaK CPE/ICTBA B3aUMOIECHCTBUS MEXTY JFOIBME X
TIO3HaHUA MHPA;

MP21 — Bnanerh HaBLIKaMM IMOJYyYeHUST HHOOpPMAIUH H3
HCTOYHHKOB pa3HBIX THIIOR, CAMOCTOATEABHO

IIP61 - chopmuporath NpeCTaBICHAS: O XMMHAYCCKOH
COCTaBIAIOMIEH eCTeCTBEHHOHAYYHOR KapTHHBI MHpA,
PO XHAMHHA B TO3HAHHMW sBIeHMH NPHPOJE], B
GOPMUPOBAHUM MBIIUICHNAS M KYJIBTYPHl JIHYHOCTH, €€
GYHKIMOHATBHON TI'PaMOTHOCTH, HEOOXOMMMOR st
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oco0eHHOCTER
CONHATEHOIO ¥ KYJABTYPHOTO
KOHTEKCTa

YUSTOM

OCYIHECTBIATh  IIOHCK,
HHTEPIPETAi0 HHPOPMAIHH Pa3IMYHEIX BUAOB U HopM
IPEACTaBICHNS;

MP22 — - co3paparTh TEKCTHL B pasiwuubX (opMarax c
YUeTOM HazHadeHHs MHGOpMAIUM W HEICBOH ayHMTOPHH,

aHamu3, CHCTCMAaTH3alHuK H

BEIOMpas  ONTHMANBHYIO (OpMY  NpPEACTABJECHHA H
BH3yallH3alliH;
MP23 - oueHuBark JAOCTOBEPHOCTD, JNETHTHMHOCTB

HHGOPMAHY, €¢ COOTBETCTBHE IIPABOBRIM M MOPalBHO-
THIECKHM HOPMaM;

MP24 — - ucnonp3oBare CpeAcTBa MHGOPMAUMOHHBIX H
KOMMYHHKAIIHOHHBIX TEXHOIOTHH B peLeRny
KOI'HUTHBHBIX, KOMMYHHKAaTHBHEIX U OPraHH3aIlHOHHBIX
3a7a4 ¢ cobmonenneM TpeOORaHUM 3PrOHOMUKH, TEXHHKI
6e3011aCHOCTH, TUTUEHE], pecypcocOepexeHns, HPaBOBEIX U
STHYCCKUX HOPM, HOpM HH(pOpMauyoHHOH 6e300acHOCTH

peIIeHus] TPAKTUYCCKHX 3a3Jad M IKOJOTHYECKH
000CHOBANHOI'0 OTHOIIEHHY K CBOEMY 3JOPOBRIO H
NIPUPOSHOH cpene;

IIP62 - BmageTs CHCTEMOH XMMHYCCKHX 3HaHui,
KOTOpas BKIKOUACT: OCHOBONONEraroiye DOHATHA
(XMMUYCCKHM DNEMCHT, aTOM, BICKTPOHHAs 00onouka
aToma, s-, p-, d-3JeKTpOoHHBIE OpOHTAIM aTOMOB, HOH,
MOJIEKYJia, BJIEKTPOOTPHNATCIIFHOCTD,

CICIICHD

BallEHTHOCTD,
OKHUCJICHHS, XHUMHYESCKash CBi3b, MOJb,
MOJISpHBIH 00BeM, YITIEPOHBI
cKkener, (PYHKNHOHANLHAS TPy, paguKkai, H30MepHs,

MoOJIpHast Maccea,

H30MEPEY, FOMONIOTHYECKHUH pan, TOMOJIOTH,
VIHEBOAOPOIB],  KHCJIOPOJ- M a30TCOACPXKAIIHe
coe/lmHEHus, OWOJOIMYECKH AaKTUBHBIC BEHIESCTBA
(yrmesoinl, KUpHL, O€nkH), MOHOMEp, IIOJHMED,
CTPYKTYPHO® 3BEHO, BEICOKOMOJIEKY ASIPHBIE
COCAMHEHHS,  KPUCTAUIHYECKAss  pelIeTKa,  THIIBL
XUMHUYECKHX peaxumi (oxuCTHTENHHO-
BOCCTAHOBHTENBHBIE, 9K30- H  3HIOTEPMUYECKHE,

PeaKIy HOHHOrO 00MEHa), pacTBOp, IJIEKTPOIHTEHI,
HEJJEKTPONUTEL, SJIEKTPOJIMTHYCCKAs  JIUCCOUUALHNS,
OKHCITHTETb, BOCCTAHOBUTENb, CKOPOCTh XHMHYECKOM
peakluy, XUMHYCCKOe PaBHOBECHE), TEOPHH M 3aKOHEI
(Teopuss ~ XHMMHYCCKOI'O  CTPOCHUS  OpPraHHYECKUX
peniecTB A.M. ByrnepoBa, TeopHs 3NEeKTPOIHTHYECKOH
JIHCCONATIAN, IIePHOANHECKU T 3aK0H AN
Menneneena, 3aKOH COXpaHEeHHUs Macchl),
3aKOHOMEPHOCTH, CUMBONMYECKHH  A3BIK  XHMHH,

13




(paKTOTOrUYECKUE CBENCHUS O CBOMCTBAaX, COCTaBe,
HONYyHYCHUN ¥ 0€30I1acHOM HCIONE30BaHHK BaXXKHEHIIIX
HEeOPraHWYCCKHX W OPTaHHYeCKHX BEMIECTB B OBITY H
IPaKTHYECKOH JesATeITHHOCTH YEIIOBEKa;

I1PG3 - ymerp BBIARIATH XAPAKTEPHbIC INPH3HAKH H
B3aMMOCBSI3b  H3YYEHHBIX  IOHSTHH,  I[PUMEHSTH
COOTBETCTBYIOIME IIOHATHS ITPU ONMCAHUHM CTPOCHUS U
CBOHCTB HEOPraHMYCCKAX M OPraHHYECKHX BEIIECTB U
WX HpeBpaICHHI;, BRIIBIATL B3aUMOCBI3h XMMHUYECKHX
3HaHUH C DOHATHSIMM M IPEACTABHCHUAMH APYTHX
€CTECTBCHHOHAYUHBIX NPEAMETOB;

ITP64 - yMeTe  HCIONB30BaTh  HAWMEHOBAHUS
XHMHYECKMX COCQUHEHMH MEXIyHapogHOro COo3a
TEOPETHYECKOH ¥ IPHKIAJHOH XUMHU ¥ TPUBHAILHBIC
Ha3BaHHA BAXHCHIIMX BemecrB (3THIEH, alleTWICH,
raureprH, ¢GeHon, QopManbaeray, YKCycHas KHUCIOTa,
YJMIME, YrapHeii ra3, YOIeKucIsli ras, aMMuax,
rammeHas H3BeCThb, HerallieHas H3BeCTh, DATHEBAsI Coja H
APYTHX), COCTaBIATh (OPMYyNIBI HEOPraHWYECKHX U
OPTaHHYECKMX  BCLUECTB, YPaBHEHHS  XUMHYECKHX
peakimif, OOBIACHATE HMX CMBICH, HOATBEPKAATh
XapaxTepHble  XHMMHYECKHE  CBOMCTBA  BEUIECTB
COOTBETCTBYIONIUME OKCICPHUMCHTaMH ¥  3alWCSHMH
YPaBHEHUN XUMHWYECKHX PEAKIUN;

IIP65 - yMers YCTaHABIMBATE IPHHALICKHOCTH
HM3YYCHHBIX HEOPTraHHYECKHX U OPraHHUYeCKHX BEINECTB
K OHpPEHENCHHBIM KJaccaM ¥ IPYNIaMm COSHUHCHMH,
XapakTepH30BaTh MX COCTAaB ¥ Ba)XKHEHIUHE CBOMCTBA;
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ONpeneNsTh BUW/IbI XUMHYCCKHX CBssell (KoBaleHTHad,
HOHHAd, METATHYCCKAs, BOJIOPOJIHANA), THIIGE
KPHCTATIITYECKIX PELIETOK BEIIECTB,
KinaccuPpHIUPOBATH XAMUUYCCKHAC PEaKIHH;

[IP66 - BaajgeHHe OCHOBHLIMH METOMaMH HAyYHOIro
NO3HAHHA  BEHISCTB M XWUMHYCCKHX  SBICHHUH

(rabmonenue, H3MEPEHUE, 9KCHCPHMEHT,
MOJACIIPOBaHMUE);
1IP67 - coopMHPOBaHHOCTE YMEHHH HpPOBOAWTH

pacueTsl 10 XUMHAYECKMM (opMynaM W ypaBHEHHAM
XMMHIYECKHUX peaxkiyii ¢ MCIONbI0BaHACM (HIHYECKIX
BEJTHYHH, XapaxKTepU3yIOEX BEIIECTBa c
KONHHECTBEHHON CTOPOHBI MaccHhl, obrema
(HOpManbHBIE YCIOBHS) Ta30B, KOJHYECTBA BEMIECTBA;
HCIIONE30BAThE CHCTEMHBIE XMMHUCCKHE SHAHUL JUIA
NPUHSTHS pPEIIEHHII B  KOHKPETHBHIX  KU3HEHHBIX
CHTYalMsX, CBS3aHHHIX € BEmECTBAME H  HX
HpPUMEHESHUEM;

[IP68 - copmupoBaHHOCTE YMEHHN IDIAHHPOBATE M
BHITIOJHATE XUMMYCCKUHA DKCHEPUMEHT (IIpeBpameHus
OpPraHHYeCKUX BEHICCTB IIPH HATrpeBaHuH, IONYYCHHE
STHICHA ¥ H3Y4YCHHE €ro CBOMCIB, KayeCTBEHHBIE
PeaKiluy Ha ajbJCTHABL, KpaxMall, YKCYCHYIO KUCIOTY;
JeHarypanus OeIKoB IIPE  HAUPEBaHHM, LIBETHHIC
peaxnuu OeKoB; IPOBOJUTH PeaKIHy HOHHOIo 00MeHa,
OIIPENENATh Cpejly BOJHBIX PAaCTBOPOBR, KA4ECTBEHHBIE
peakuyu Ha cyibdar-, KapOoHaT- U XNOPH/-aHHOHLL, Ha
KaTHOH aMMOHUS; pelarh SKCIIEPHMEHTAIBHBIC 33/1a1H
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110 reMaM "Meramner" 1 "HemeTamnn'") B COOTBETCTBHH
C IIPaBWIAMH TEXHHUKA Oe3011acHOCTH IIPH OOpaIeHHH ¢
BelecTBaMy ¥ JabopaTopubM  000pyZOBaHMEM;
IPECTABIBITEL Pe3yNLTaThl XMMHUYECKOr0 3KCIEpUMEHTa
B (opMe 3amuCH YPaBHCHMH COOTBETCTBYIOIIMX
peakiui ¥ GOpMYIHpOBaTh BBIBOALI HaZ OCHOBE 3THX
PE3YIALTATOR;

IIP69 - chopMHpPOBaHHOCTE YMEHHA AaHAIUIUPOBATH
XUMHYECKYIO HHOPOPMAIHIO, NOMYYaeMy M3 DPazHBIX
UCTOUHHMKOB (CpeacTB MaccoBoM wmubpOpMamuH, cerh
Hnreprer n npyrue);

IIP610 - cdhopmupoBaHHOCTE yMeHHH coOoaaTh
IIpaBUAa SKOJOTHYECKH NENeco00pa3Horo NOBEACHUS B
ORITY ¥ TPYAOROH NESTENBHOCTH B IENAX COXPaHEHHS
CBOEr0 3MOPOBBS U OKPYXAIOWIEH IPUPOJHOM Cpenbl;
YUKTBIBATE  ONACHOCTH Ha JKHBEIE
OPragM3MBl ONPEeIeHHbIX BEHIECTB, IIOHHMAsI CMEICH
HOKa3aTeNd IPEISIbHON JIONYCTAMON KOHIIEHTPALIHH.

BO3JCHCTBUS

I1IK 1.4, Bectu
TEXHOJIOTHUECKUH  TIpoIece
00paboTK W JOBOJKY
neranei, 3Ar'0TOBOK i
HHCTPYMEHTORB Ha
METAIOPEXKYINNX ~ CTAHKAX

pasNUYHOrO BMJA H THIA
(CBEpAMNBHEIX,  TOKAPHEBIX,
dpesepHbIX,
KOIIHPOBATBHEIX,

JIP32 - cHOPMUPOBAHHOCTE MHpPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHMA
Haykd M OOINECIBEHHOM IIPaKTHKH, OCHOBaHHOIO Ha
auanore KyJnbTyp, COCOOCTBYIOHIETO OCO3HAHHKD CBOCTO
MecTa B HONMKYJIETYPHOM MUPE;

JIP34 - ocoszHaHue¢ IICHHOCTH HAyYHOU HEATEHhHOCTH,
TOTOBHOCTH OCYINECTBIATH IPOEKTHYIO 54
HCCIIEIOBATENBCKYIO ACATENBEHOCTh WHIMBHIYAILHO H B
TpyIIIE;
MP1 -

CaMOCTOATENBHO dbopMyIHpPOBATEH "

1IP62 - =BHmazerh CHCTeMOR XHUMHYCCKHX 3HAHHY,
KOTOpass BKJIOYACT: OCHOBONOJNATAIOIINE IIOHATHSI
(XUMPYeCKHE 3JIEMEHT, aTOM, 3JEKTPOHHAI 000JI0YKa
aroma, s-, p-, d-ajexTpoHHbIe OpOHTANIH aTOMOB, HOH,
MOJIEKYJa, BAJIEHTHOCTH, OIEKTPOOTPHIATEIIFHOCTD,
CTEIIEHh OKMCTIEHHS, XUMHYECKas CBA3b, MOIIb,
MOJUIpHAs Macca, MOJAPHBIE 00BeM, YIVIEPOIHBIM
cxener, HyHKOMOHANbHAS IPYNNA, pajyKall, H30MEpPHs,
HU30OMEDEL, TOMOJOTHUCCKHH pan, TOMOJIOTH,
YITIEBOAOPOALL,  KHUCHOPOA- H  a30TCOJCpKallme
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IHIOHOYHBLX u
U (OBALHBIX ) C
cobmonenyieM TpeGoBauuH K
Ka4eCcTBY, B COOTBEICTBUU C
3aqageM  H  TEXHHYECKOH
JOKyMEHTAUMEH.

AKTYAIH3APORATE
BCECTOPOHHE;
MP2 —~ vycragapigBaTh CYUIECTBEHHBIA [PHIHAK WM
OCHOBaHUS JUII CpaBHeHWs, Kiaccudukanun ¥ 00001enus;
MP3 - onpepengre HeIR JEATENBLHOCTH, 3aj/laBarh
HapaMeTphl K KPHTEPUH X JOCTHKEHHS;

MP5 — BHOCHTL KOPpPEKTHBHE B JEATENBHOCTH, ONEHHBATH
COOTBEICTBUC pE3YJBTATOB MENAM, OIEHHBATL PHCKH
HOCIACACTBHM ACITENbHOCTH,

MP7 — Brajers HaBpIKaMu y4eOHO-HCCIICIOBaTENBECKON U

opobnemy, paccMaTpuBaTth ee

HPOSKTHOK  IEATCIHLHOCTY,  HABBIKAMH  Pa3pelneHus
pobiem;
MP12 — BBIBIATH NPHYHHHO-CAC/ICTBCHHBIE CBS3H H

aKTyalv3HpOBaTL  3ajady, BEIIBUIATh THIOTE3Y €€
PELICHUS, HAXONNTh APIyMEHTEI 71 TOKA3aTelIhCTBA CBOMX
VIBEPKJCHHUIA, 33/1aBaTh HapaMeTPhl H KPUTEPHH PELICHUS;
MP13 — apanuimposate TOJYUCHHBIC B XOAE PEHICHHR
3aHa4d  pe3yNBTaThl, KPATHUECKW  OICHHBATH  HMX
JOCTOBEPHOCTD, IIPOTHO3MPOBATH M3MCHEHHE B HOBBIX
VCIIOBHSAX;
MP31 -
KOMaH/THOH 1 HHIHBAAYAILHOH paboThy;

MP32 - poibmpaTh TE€MaTHKY M METOABl COBMECTHBIX
JNEHCTBUA ¢ ydeToM OOIIHX HHTEPecOB, M BO3MOXKHOCTEH
KaX/l0r0 4JIeHa KOJUIEKTHBA;

MP33 - mprHHMATh €M COBMECTHOHN JIeATeNBHOCTH,
OpraHm30BEIBATG W KOOPAHHHPOBATH JCHCTBHA IO €€

JOCTIDKEHHIO: COCTARIATEL IUIaH JICHCTBHE, pacupeneiaTs

IIOHUMAarThk H  HCHOJNB30BATh HPCHEMYIIECTBA

COEMMHEeHHs, OWOJOTHYECKH AaKTHBHLIE BCIHECTBRaA
(yroesojipl, OKHpRI, OenkM), MOHOMEp, IOJHMMEp,
CIPYKTYPHOS 3BCHO, BBICOKOMOJIEKYJISIPHEIES
COCAMHEHMS, KpPUCTAJUIHYECKas  peleTKa,  THIbI
XHEMHAYCCKHX peaxrui (OKHCHHTENBHO-
BOCCTAHOBHMTEJILHBIE, 5K30- H#  OSHIOTEPMHUECKHE,

PeaKIuH HOHHOTO OOMEHa), PacTBOp, BIECKTPOIHTEH,
HERACKTPONUTEL, WIEKTPOJIIMTHYECKAs  OMCCOIMAXMS,
OKHMCIHTENb, BOCCTAHOBHTECHB, CKOPOCTh XUMHYECKOMH
PEaKIuM, XMMHICCKOC PAaBHOBCCHE), TCOPHU H 3aKOHBI
(reopust  XUMHYECKOIO  CTPOEHWS  OpPraHHYeCcKHX
semmecTB A.M. Bytneposa, Teopus 3MEKTPOAHTHYCCKOH
JHCCONHANMH, IIEPHOAMYECKIH 33K0H JLHN.
Menjienecna, 3aKOH COXPAHECHHUS MAacchi),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH  S3BIK
(haKTONOIAYECKHE CBEACHUS O CBOHCTBAxX, COCTaBe,
HOJNy4YeHHH M 0€30IIacHOM HMCHOJb30BAaHMH BAXKHEHNIMX
HEOPraHMYECKUX M OPTaHUYECKUX BeuecTs B OBITY M
IIPAKTHUECKOH esTeIBbHOCTH YeTI0BEKa;

T1P63 - yMerh BBIABIATH XapakTepHbie NPU3HAKH H
B3a¥MOCBA3b  H3YYCHHBIX  HOHATHH, NPUMEHATH
COOTBETCTBYIOIHE TIOHATHS HPU OACAHUA CTPOCHUSA H
CBOHCTB HEOPraHWYCCKMX H OPraHMUECKHX BEUIECTB H
UX HIPEBpAlleHHit; BLIABISITE B3aUMOCBSI3h XUMHYECKUX
3HAHWH C HOMATHSIMHM U TPEACTABICHHIMHE JPYIUX
€CTECTBCHHOHAYYHbIX IPeIMETOB;

IIP64 - yMmersr  MCUOJB30BATh  HAKMECHOBAHUA
XUMHYCCKHX COCIMHCHBHH MEKIYHApOJHOIO CO03a |

XHMHH,
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pomu ¢ yd4eToM MHCHME  Y4YacTHHKOB  OOCYKIaTh
pe3ynpTarsl COBMECTHOH paboThr;

MP36 - xOOpXUHHEPOBATH ¥ BRITOJHATL pabOTy B YCIHOBHAX

pealbHOro, BHPTYAIBHOTO u KOMOHBHPOBAHHOT'O
B3auMOOCHCTBH;
MP37 - OCyImecTBISTH TO3HTHBHOE CTPATErHUCCKOC

IOBENCHNWE B  DA3IW4YHBIX  CHTYalusX,
TBOPYECTBO H BoOOpasKeHue, ObITE HHUAIMATUBHBIM

MP355 - nmpuHuMaTh MOTHBBEI M apIyMEHTHL APYIHX JIOHEH
IIPH aHaJM3e Pe3yIbTaToB JeaTeIbHOCTH,

MPS56 - npuzHaBaThk CBOE IIPABO M [IPaBO APYTHX JOACH Ha

OIruOKy

TIPOSBIATE

TEOPETHYECKO#l W NPHKIAAHON XMMHH U TPHBHAIBHbIC
HA3BaH¥sA BAXKHEHIIMX BCINECTB (ITHNECH, AUETHICH,
rIAepus, QeHON, (GOpMAaNBJErHl, YKCYCHAs KHCIIOTA,
FIIANAH, YTapHBIM Tra3s, YIJIGKHMCHshi Ta3, aMMuak,
ramieHas M3BECTh, HETAeHas H3BECTh, IIATREBAS C0/la H
IpYTHX), COCTaBIATH (QOPMYIEl HEOPraHWYECKHX H

OPraHyu™CCKUX  BEIUECTB, YPaBHCHHA  XHMHYMCCKHAX
peaklmﬁ s OORSICHAT, HX  CMEBICH ,  HOOTBCPXAATH
XapakKTepHBIE XUMHYECKHE CROHCTBA BCIIIECTB

COOTBETCTBYIOIIAME BKCIECPUMEHTaMH H  3aIIKCIMH
YPaBHEHUH XMMHYCCKHX PEaKumi;

IIP65 - yMers ycTaHaBiauMBaTh NPHHAIUICKHOCTH
H3YUCHHBIX HEOPraHH4YCeCKHAX ¥ OpraHHYecKHX BelcCTB
K ONpENEeNlCHHBIM KiaccaM K TIpyniaM COCIHHCHUH,
XapaKTEPH30BaTh MX COCTAB M BaXKHEHINHE CBOMCTBA,
OHpEAENITh BWJILI XUMHYECKHX CBs3eH (KOBaJIcHTHAd,
HOHHAs,  MCTANHYECKass,  BOXOPOJHAL),  THWIM
KPUCTAJIMYICCKHX peneToK BCIIECTB;
KIacCHUUMPOBATh XUMHYCCKUE PEAKIUK;

[1P66 - BrapeHHe OCHOBHBIMH METOJAMM Hay4HOIO
TO3HAHUS  BEIECTB M XHMUYECKMX  SABIICHUH
(rabnronenue, H3MEPEHHE, 9KCIICPUMCHT,
MOJICHIHPOBAHUE);

IIP67 - cdopmupoBaHHOCTH, YMEBMH HPOBOJUTH
pacuersl 1o XuMHUeckuM (opMynaM M ypaBHCHHAM
XHMHYECKUX Peakiyil ¢ MCIIONL30BAHHEM (U3MYECKHX
BEIUYHH, XapaxTEPU3YIOLTHX BEIECTRA c

KOTAYECTBEHHOM CTOPOHDBIL MaccChl, oOpeMa
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(HOpMaNbHEIE YCIOBHS) Ia30B, KOJNHYECTBA BELICCTBA;
UCIHONL30BATh CHCTCMHBIC XWMHYCCKHE 3HAH#A JUIs
TIPUHATHA pElICHHH B  KOHKPETHBIX  JKW3HEHHBIX
CHTYAUHSX, CBS3aHHBIX C BEIHECTBAMH H  HX
PUMEHEHHEM;

IIP68 - cdopMupoBaHHOCTh YMEHHH IUIAHHPOBATL H
BBIMIONHATh XUMHICCKHHE 9KCUECPHMEHT (IPERPalICHUSE
OpPraHWYeCKHuX BEUIECTB IPH HarpeBaHHY, HOJIy4YEHUE
9TUICHA ¥ W3YYCHHE €r0 CBOHCTB, KaYeCTBECHHBIC
peaxiiini Ha ajibJCTHb], KpaxMall, YKCYCHYIO KHCIOTY;
JeHarypanus OCNKOB NPH HArPEeBaHMHM, LBETHEHIE
peaxiuy OeKOB; MPOBOAUTE PeakIni HOHHOTO 0OMeHa,
OHpEeNESTh CPely BOAHEIX PACTBOPOB, KaYeCTBEHHEIS
peakuun Ha Cyabdar-, KapOoHaT- ¥ XJIOPH/I-aHHOHBL, Ha
KaTHOH aMMOHHS; PEeIIaTh 3KCIePHMCHTANBHBIC 3a%aqy
no temaM "Metamie" 1 "Hemetaynsl") B COOTBETCTRUM
¢ MpaBUJIaMy TCXHHKH 0€30TacHOCTH IIpU 00palleHuu ¢
BemieCTBaMyu ¥ JaOOpaTOpHBIM  0DOpPYHOBaHMEM;
NIPEICTaBNISATh PE3yILTATHl XUMUIECKOrO SKCIEPHMEHTa
B (QopMme 3ampcH ypaBHEHHH COOTBETCTBYIOUIUX
peaxuuit ¥ QOPMYIHPOBATH BHIBOALI HA OCHOBE 3THX
pe3yIbTaToB,;

IIP69 - cdopMUpPOBAHHOCTL YMEHHS JHAIH3KPOBATEH
XHMHUYIECKYI0 WH(OpPMALHIO, IONYYaeMy0 H3 PasHBIX
MCTOYHHUKOB (CpeAacTB MaccoBoM umHQOpMalmM, CceTh
VuTepHET U ApyrHe)
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2. CTPYKTYPA M COAEPKAHHUE YHEBHOI'O ITPEAMETA

2.1. O61em yueGHOrO nMpegMeTa u BUABI y4eGHOH paGoThI

Buna ygednoit padortsl O0Bem B Hacax
O6nem o0pazoBaTenbLHOI IPorpaMme! yueOHOIO IIpeaMera 68
Ob6sm3arenpaas ayAUTOpHAA HATPY3Ka: 68
TEOPETHUCCKHE 3aHATHA, 40
B T.4. B (hopMe NPaKTHYECKOH IOArOTORBKH —
IIPaKTHYECKHE 3aHATHA, 20
B T.4. B HOopMe NpaKkTHYEeCKOH HOArOTOBKA 8
nabopaTopHbIC 3aHATHA, 8
B T.4. B popMe NMpakTHISCKON II0TOTOBKH 6

CamocTosrenbHan pabora,
B T.4. B (hOpMe NMpaKTUIeCKOll HOArOTOBKH

UnjmenayaisHbId RPoeKT —_

IIpomexyTounas ATTECTANMN:
- audepeHIMPORAHHBI 3a4eT 2




2.2. TemaTu4yecKuii IIAH U cojlepKaHUe Y4eOHOro npeamera

B ToM uneae

Koapl o0mmx KoMueTenmii u
JHYHOCTHBIX, METANPEMETHBIX,

HaumMenoranue Copep:xanne y1eOHOro Matepuajia H Gpopmsl Obnem JPAKTH-
HPeAMETHBIX Pe3YIbLTATOR,
pa3aeaoB ¥ TEM OPraHM3ANHM NEATENHHOCTY 00y Hal0umXcst B yacax yecKas
(HOpMHPOBABHIO KOTOPLIX
IIG/AIOTOBKA
CocoBCTBYET JIEMEHT NPOTPAMMEI
1 2 3 4 5
Pazgen 1. OCHOBEI CTPOCHUA BeniecTBa
Tema 1.1. Teopernyeckoe 3asTHE. ATOMHO-MOJIEKYJBIPHOE YUCHHE.
Crpocnue aTomoB | CoBpeMenHass MOJCHb CTPOGHHS aroma. DJEKTPOHHAA
XHMHYECKHX xoudurypanps  aroma. Kruaccuukaryss — XUMHYECKHX 5 OK 05, JIP33, MP21, MP22, MP23,
3MEMCHTOB H SNEMEHTOB (S-, p-, d-3nemenTsl). BalleHTHBIC SMEKTPOHBL MP24, ITP61, TIP62, 11P63
TIpHPOTA Banestnocts. M30TOmBI, OCHOBHOE H  RO30YMACHHOE
XHUMHYECKOH COCTOSIHIE aTOMa, THOPHIN3aHHT aTOMHBIX OpOHTAIeH.
CBSI3H Teopernaeckoe 3apgTHe. XUMUYCCKAs CBSI3b.
DNeKTpoHHAas IPUPOIA XAMMYECKOH CBSI3M.
DNEeKTPOOTPHIIATEIIEHOCTE. KoBanenTnas CBS3b ce
. ;p P o6 I , OK 05, JIP33, MP21, MP22, MP23,
HOBHAHOCTH ¥ MEXaHW oOpazopanus (OOMEHHEL —
P N P MP24, TIP62, TIP3, 1IP65
IoHOpHO-aknenTopHbiii). MoHmas cBa3s. MeTammueckas
CBSI3b. Bonoponnas CBA3b. MexMoneKynsapEbIe
BIAUMOAESHCTBHS.
IIpaxkrugeckoe sansrme Nel. Pemenme mpaxrTuuecknx
pajem o " P 5 , OK 04, JIP32, JIP34, MP1, MP2,
3aJaHMH HA COCTaBJICHHE ICKTPOHHO-TpaduuecKkux hopMyI —
TPORHOIP Py MP3, MP5, MP7, MP12, MP13, IIP62
aneMerToB 1 —4 nepuoaos
Tema 1.2. Teopernueckoe  szamsrme.  Ilepmomumueckas  cucrema
Ilepronmyecknit | xumuueckux rementos JLU. Menneneena. 5 . OK 05, JTP33, MP21, MP22, MP23,

3aKOH H Tabnmuna
JI.U. Menneneena

[leppogmueckas cucTeMa XUMHYeCKHX 3nemenTo JILH.
Menneneepa. I'pynna. [epuos. Ilepuopuueckuii 3axoH.

MP24, TIP62, TIP63, 11PO4
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Pazgen 2. XumudecKkue peakuuy

Tema 2.1.
Tunast
XHMUYECKTX
peaKnui

Teopernueckoe 3auaTae. XUMHUYCCKUE PEAKLIMH.
Kraccuuranust ¥ TAOE XHMMYCCKUX peaknuil ¢ y4actTueM
HeopragudueckuX seutects. KoluyecTBeHHBIE OTHOHIEHMSA B
XUMHAH

OK 05, JIP33, MP21, MP22, MP23,
MP24, T1P61, ITP62

IIpaxraveckoe 3amatne Ne2, Pemenue 3a5a49  Ha
KOJIMYESCTBCHHBIE 3aKOHEI B XUMHMH.

Pacuersr 1i0 ypaBHEHHIM XMMHUYECKHX peakiyi. Monb Kak
CIWHHUIIA KOJMYEeCTBAa Bemectsa. MongpHas macca. 3aKOHBL
COXpaHCHHS MacChl M SHEeprud. 3akoH ABoragpo. MomsapHbId
obbeMm razos. OTHOCHTENbHAs IUIOTHOCTH razoB. Peaxumn
KOMIUTeKCOO0pazoBanus ¢  YJacTHeM  HEOPTraHHYECKHX
BEIIECTE (Ha UpHEMEpe THAPOKCOKOMIUIEKCOB IMHKA M
ATOMHHHUS).

OK 04, JIP32, JIP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
11P62, I1P63, H1P67

Tema 2.2.
DNEKTPOIUTHYEC-
Kasl UCCOLNat(is
¥ HOHHBIH 0OMEH.

Teoperndecxkoe 3amsitme. Teopus DIEKTPOIMTHIECCKOH
JMCCOTIHAIHH.

Teopusi ONEKTPONHUTHYECKOH [AHUCCOUHALHK. ONEKTPOJHS.
Iupponus conedl. 3HageHue I'MApPOiIM3a B OHOJOTHYECKHX
oOMEHHBIX  mpoueccax. IIpuMenenue  THIpOJH3a B
ITPOMBIIUICHHOCTH.

OK 02, JIP23, JIP24, MP6, MP16,
MP17, MP18§, TIP62, [TP63, 11P64,
I1P65, 1TP66

JIaGoparopuoe 3amstme Nel. Vccnenosanue pasiMyHbIX
THIIOB XMMUYESCKHX PEAKIMH.

Hccnenopanne — peakmpi — Pa3IOKEHHUs,  COCHAMHEHHI,
obMena, 3aMemniends. KaranuTHyecKHMe peakuH#d W
HEKaTATUTHIECKHE.

OK 02, [IK 1.4, JIP25, JIP26, JIP32,
MP2i, MP24, 11P62, 11P63

Konrponnnas pabora Nel. CrpoeHue Bemecrsa W
XUMHYECKHE PEaKIHH.
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Paznen 3. Crpoenue v cBoficTBA HEOPIAHHYECKHX BEIECTB

Fema 3.1.
Knaccuduxarus,
HOMCHKJIATYpa #

CTpOEHUE
HEOPraHHYeCKuX

BEIICCTR

Teoperuueckoe 3aHaTne. Heopranudeckue BemecTna.
ITpenmet HEOPragx4ecKon XUMHH. Bsanmocss3b
HeOpTaHMIeCKHX Bemects. Kaccupukalimus HEOPraHTYCCKUX
BemecTs. IIpocTie u croxuse Bemectsa. OCHOBHEIE KIIACCH!
CIIOXHEIX BEHICCTB (OKCHIFI, I'MIPOKCHUIB!, KHUCIOTHL, CONH).
HomerkitaTypa ¥ Ha3BaHHE HCOPTaHHUECKUX BEIIECTB MCXOIA
3 HX XHEMHYECKOH (OPMYyJIbl WM COCTABIICHHC XMMHUYECKOH
(OPMYIBI ACXO/S M3 HA3BaHUs BEINECTBA 110 MEXJLYHapO(HOH
W1 TPUBHAJIBHOM HOMEHXIIATYpE.

MexMONneKyJLIpHbIe B3aUMOJCHCTBHSA. KpHCTaImorHapaThl.
ArperarHple cocrogHHs Belmecta. Kpmcrammmueckwe o
aMOpdHbIC BeIecTBa. THIBI KPHCTAIIHYECKHX pEMIETOK
(aromuas,  MoNEKyJipHas, HOHHasd,  METAIIMYECKasd).
3apucuMOCTh (H3WYECKHEX CBOMCTB BemlecTBa OT THHA
KpucTaimnuueckoif  pemerkw. [lpmysnnr  MuorooOpaszus
BentecTB. CoOBpeMeHHBIE HPEACTABICHHA © CTPOCHHH
TBEPABIX, MKHAKHX ¥ ra3o00pasHelX BemecTB. JKuikue
KPHCTAIITBL.

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

IIpaxrAueckoe 3zamsrrne Ne3. CocTaBjieHHE XHMHYECKOH
(OPMYJIIBI BEILIECTBA.

OK 04, JIP32, JIP34, MP1, MP2,
MP3, MP5, MP7, MP12, MP13,
I1P62, ITP65

Tema 3.2,
du3uxo-
XUMHUYECKHE
CBOIiCTBA
HEOPTaHU9IECKUX
BEIIECTB

Teopernueckoe 3anaTue. MeTanmisl 1 HEMETAIIBL.

OOmme ¢u3pgeckue ¥ XUMHYECKHE CBOHCTBA METaJUIOB.
Crocofpl monyueHns. 3HaYCHHE METAJIOB M HEMCETWHIOB B
OpUPOE M IKUIHEHESTENbHOCTH 4YENOBEKa W OPraHi3MOB.
Kopposuss MeTaioB: BUIBI KOPPO3HH, CIIOCOOBI 3aNIXTHI
METAIIOB OT KOPPO3HH.

Obmue (u3pgecKye ¥ XUMHYECKHE CBONCTBa HEMETANIOB.

OK 02, JIP23, JIP24, MP6, MP16,
MP17, MP18, ITP61, 11P62, I1P63,
I1Po4, 11P65, I1P610
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Tammupsie ceoiicra meramios [Y— Y1

rpynn.,  Kiaccudukanus W HOMCHKIATYPa COCAMHCHHH
HemetawioB. KpyroBoporhl OHMOTEHHBIX BIEMEHTOB B
EPHPOJIC.

Teopernyeckoe 3ARATHE. OCHOBHEIS KJTacChI
HEOPTaHHYECKHX BEIICCTB.

XUMHAYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHHUECKHX
BemecTs (OKCHIOB, THAPOKCHJIOB, KHCIOT, cONiel H Jp.).
3aKOHOMEPHOCTH B M3MECHEHHHM CBOHCTB IIPOCTHIX BEHIECTB,
BOJOPOHBIX COEHHEHAH, BRICTIIHX OKCHIOB H

THAPOKCHIIOB.

OK 05, JIP33, MP21, MP22, MP23,
MP24, I1P63, IIP65

Hpakrimaeckoe 3ausitne Ned, CocrabiicHMe ypaBHEHHHR
XHMUHECKUX PeaKilyi.

CoctapicHue ypaBHCHIH XHMHMUYECKHX peakiyil ¢ ydJacTueMm
IPOCTHIX W CIOKHBIX HEOPIaHHYECKHX BEIIECTB: OKCHIUB
METAIIOB, HEMETAIOB ¥  aM(OTepHBIX  3NEMEHTOB;
HEOPraHWYeCKUX KICHOT, OCHOBaHHH U  aM(pOTepHBIX
THJIPOKCHIOB, HCOPTaHHYECKHX COMNeH, XapaKTepH3yIouX X
CBOHCTBA.

OK 04, JiP32, JIP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
11P62, 11P64, TIP65

Ilpaxrageckoe s3amarHe NeS, Pemernwe 1npaxTuxo-
OPMEHTHPOBAHHBIX 33JaHUIl Ha CBOMCTBa HEOPraHWYECKHMX
BEIIECTR,

OK 02, TIK 1.4, JIP25, JIP26, JIP32,
MP21, MP24, T1P62, 11P63, 11P64,
11P65, ITPG6

Jlaboparopaoe 3amsrHe No2, MHcciepoBaHuwe CBOWCTB
METAJIJIOB ¥ HEMETAIIOB

Uccrnepopanwe  (U3HYECKUX M XHMHUYECKHX  CBOHMCTB
METJUIOB M HCMETAIOB. PeleHHe 3KCIEPHMEHTAIBHBIX
327a4 10 CBOMCTBAM XUMHYCCKHUM CBOHCIBAM METANIOB M
HEMETAIIOB, TI0 PAcliO3HaBAHUIO ¥ IONYYCHHIO COeTMHEHMH
METAUIOB K HEMETaIIOB.

OK 02, TIK 1.4, JIP2S, JIP26, JIP32,
MP21, MP24, I1P63, TIP64, TIP63,
I1P66, I1P68
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Pazpen 4. Crpoenne 1 cBOMCTBA OPraHUYeCcKHX BEIECTE

Tema 4.1.
Knaccrduranus,
CTPOEHHE H
HOMCHKJIATYpa
OpraHpyYecKHx
BEIIECTB

Teopernueckoe 3anarue. [Ipeamer opraHuuecKoi XUMHH.
BsaumMoces3p HEOpraHYeckHX M OPraHHYeCKHUX BEUIECTB.
XUMHHECKOE CTPOCHUE Kak HOPSJOK COSAMHEHHA aTOMOB B
MOJIEKYJIC COTTIACHO WX BalNCHTHOCTH. OCHOBHBIC IONOXEHHUA
TEOPUH XHUMUYECKOIO CTPOCHHUS OPTaHMHECKHX COCAHHEHHH
AM. Dbyrneposa. Yrmepoaasil cKener OpraHHYECKOH
MOTNeKysl. MoOneKynspHbIE M CTPYKTYpHBIC (pa3sBepHYTHIE,
COKpalieHHbIE) XUMUIECKHe POpMYNEL. 3aBHCHMOCTE CBOHCTB
BEIIECTB OT XMMHUECKOTO CTPOCHHA MOJIEKY L.

OK 05, JTP33, MP21, MP22, MP23,
MP24, ITP61, ITPG2, 1IP63

Teoperngeckoe 3anarme. Miomepus B Opraam4eckoi
XAMHH.

Wzomepus i w30Mepbl (CTPYKTypHAs, IeoMeTpHIeckas (1uc-
Tpauc-u3omepus). Kparaocts xumuaeckoi csssu. Ilomstue o
OyukiuoHanpHOM  rpynme.  llpunuunsr  xnaccw(pHEKallHm
OpraHMYeCKUX coenuHeHnH. Mexynapoasas HoMEeHKIaTypa
¥ IPHHIEOE HOMEHKIIATYPHI OPraHHuecKUX COSTUHEHMH.

OK 05, JIP33, MP21, MP22, MP23,
MP24, TIP62, ITP63, 1IPG4, TIPS

IIpaktnyeckoe 3ansrue Ne6. CocraBieHue CTPYKTYPHBIX
(OpMyJI OpraHHYECKHX BEIECTB.

Homenknatypa OpraHPYECKHX COENHMHEHHE  OTAENBHBIX
KJAccoB (HACHHIIEHHBIC, HCHACHINICHHKE W apOMATHYCCKHS
YITIEBOIOPOJEI, CIMPTHE, (EHONBI, aNBACTHIBL, KETOHEI,
kapbonopeie kmeyotsl u fip.) CocTaBienue IONHBIX H
COKPaUICHHBIX CTPYKTYPHBIX GOPMYN OPraHMuecKiX BELECTB
OTACNBHBIX  KIIACCOB,  HCIOAL3YSL WX  Ha3BanMd IO
CHCTeMATHYeCKOH HOMeHKiIaType. Pacuernl wpocteiiiuei
(bOpMYIIEL OPTaHIMYECKOH MOJICKYJIIBI, HCXOMS K3 3IEMEHTHOIO
cocrara (B %).

OK 04, JIP32, JIP34, MP1, MP2,
MP3, MP5, MP7, MP12, MP13,
11P62, 11P03, IIP64, ITPGS
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Tema 4.2.
CpoificTBa
OpPraHugeckux
coeqUHEHAH

Teoperndeckoe 3anarue. [Ipefe/bHbIe YIIEBOZOPOIBL.
I'openne MeTana Kax OJIMH H3 OCHOBHBIX MCTOYHHKOB TeIia B
npoMsiieEHocTH  #® Oniry.  CpolicTBa  IpHPOAHBIX
YTIEBOIOPOOB, HAXOXACHHE B IPHPOJAE M TIPHMEHECHHE
AJIKaHOB

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

TeopeTnueckoe 3anuaTue. Henpenenpupiec ¥ apoMaTHYeCcKHe
YTIIEBOJOPOIBL

[Momumepusanys 3THICHA KaK OCHOBHOE HAIPABICHHC €ro
HCIOJIB30BAaHMA. | OpeHHE  aleTWieHa KaK  MCTOYHHK
BEICOKOTEMIIEPATYPHOTO [UIAMEHH [UIS CBapKH W PE3KH
METZITIOB;

OK 05, JIP33, MP21, MP22, MP23,
MP24, ITP62, ITIP64, I1P65

Teoperudeckoe 3AHATHE, Kucnopoacoaepkanuye
OpPraHy™gecKHe COCHHHECHHS.

Cauprsl u npocteie 5QupEl, GEHOMB!, ATBACIHIB W KETOHBI,
KapOOHOBBIE KHCIOTHI ¥ HX IpousBoimbie. llpaxTmueckoe
PAMEHCHHE STHICHT KO, DIHIEePHHA, (heHOMA.
[Mpumenenue dopmanbaernia, aueTalpAeruad, YKCYCHOH
KHCHOTBL. MbIJa KaK COJIH BHICUIAX KapOOHOBBIX KHCIOT.
Moromme cBORCTBA MBLIA;

OK 05, JIP33, MP21, MP22, MP23,
MP24, [1P62, I1P64, 1IPG5

Teope’rnqec}coe 3aHATHC, A30Tconep>1camﬁe Oprani4IcCKue
COCOAMHCHN.
AMUHEBI AMHHOKHCIIOTEL, Oenku.

OK 05, JIP33, MP21, MP22, MP23,
MP24, 11P62, 11P64, TIP65

Teoperuveckoe  3amsrae. CRoHcrsa  OpraHHYECKHX
COCAVHEHUMH.

Knaccudukarmss ¥ 0coOEHHOCTH OPraHMYecKHX peaxumit.
Peaxiionssie nenTps!. Pajymxansl. [lepsonayansnbie OBATHS
O THITAX M MEXaHM3MaxX OpPraHiuecKuX peakuuii.

]

OK 05, jIP33, MP21, MP22, MP23,
MP24, I1P62, I1P64

Ipakruaeckoe 3ansrre Ne7. PeunleEHne IeHETHYECKHX
1eN0YeK OPraHYeCKUX BellecTB.

OK 04, JIP32, JIP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
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Pemenne nemouex MNpeRpamicHHHE Ha TEHETHYECKYIO CBs3b
MEXAY KHAcCaMH{ OPTrakudecKuX COCIHHEHUH ¢ COCTaBICHHEM
Ha3BaHUH OPraBMYecKHX COCAMHEHHUH IIO TPUBHANBHON HIH
MEXAYHAPOJHOA CHCTEMATHYECKO HOMEHKIarype. Pemenne
PACUETHRIX 3384 IO YPaBHEHWSIM pEaxuyi ¢ y4acTUeM
OpPraHuyecKHX BEHIECTR.

ITPG2, 11P64, 1IPGS

JlaGopatoproe 3amarhe Ne3. llonywsenue ostwiena H
M3YYCHHE ero CBOHCTB
Honygenue sTunena uz 31arona B 1ab0paTopuy U H3yHEHHE

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

OPrafgydICcCKuX H HEOPraHHICCKHUX BCHICCTB

ero GU3NYECKUX U XHMUYECKHX CBOHCTE. 2 "“ MP23, MP24, [1P62, TIP63, 11P64,
CocrapneHde peakuuil JIPHCOEJIMHEHMS M OKHCICHUR Ha I1P65, TIP66, TTPGS

upuMepe sTHIeHa. PeleHne pacHeTHRIX 347184 C

HCIIONB30BAHMEM IUIOTHOCTH Ta30B 110 BOJIOPOY B BO3YXY.

KonTpoabnan padora Ne2. Crpyxkrypa M CBOHCTBA 5 B

Pazaen 5. Kngernu

€CKHE M TEPMOAHHAMHUYIECKHAC 3AKOHOMEPHOCTH IIPOTCKAHNHK

XHMHYECCKHX peammﬁ

Tema 5.1.
Kupgerndeckue
3aKOHOMEPHOCTH
[POTEKAHHSA
XKUMHYCCKHX
peaxui

Teopernueckoe 3ansTHe. CKOPOCTH XUMIYECKOA PEaKIINH.
Xumuveckue  peakumu.  Kiaccuduxanus — XHEMHYECKUX
peaxmumii: 1o  QazoBomy cocraBy  (TOMOrCHHBIE H
[ETEPOreHHBIC), 110  HCHONB30BAHUIO  KATaJM3aropa
(xaranaTayeckue ¥ Hekatanprrdeckue). CKOPOCTh peaKiu,
€€ 3aBUCEMOCTH OT pPa3siUvYHBIX (AaxTopoB: IIPUPOIB
pearvpyiommMx  BEMIECTB, KOHIEHTPAIMW  PEearHpyioHHx
BEllECTB, Temmneparypul (mpasmro Baut-I'odda), nmomann
PEaKUFOHHON MOBEPXHOCTH, HaJM4Hs KaTainusaropa. Poxb
KaTaIH3aTOPOB B HPHUPOJE H HPOMAIIUIEHHOM IPOH3BO/ICTBE.
DHeprus  akTupanuy.  AKTHBHPOBAHHBIH  KOMILIEKC.
Karanuzaropsl U xarami3. Pone KaTanu3aTopos B IPUPOJE H
[POMEIIUIEHHOM ITPOH3BOJICTBRE.

OK 02, JIP23, JIP24, MP6, MP16,
MP17, MP18, TIP62
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IpakTnyeckoe 3amsarue Ne8. PacyeTsl ¢ HCIOJB30BaHHEM
npudnuna Jie [laremse

Bmmsyme pamnpruHpX (GAKTOpPOB HAa M3MCHEHME PaBHOBECHS
XFMHUHECKHX peaxifi. 3aKoH JEHCTBYIOHIMX Macc ¥ KOHCTaHTa
XUMHAYECKOTO PaBHOBECHSL. Pacuerst PaBHOBECHBIX
KOHICHTpAIN PEArvpyioNMX BEHICCTB M UPOAYKIOB pPeakimii.
Pacyerry  temmororo  oddexra  peaxmmm.  Haxoxpenme
HAIPABICHAA CMELNEHU DPABHOBECHH XMMHYECKOH peakiup #
agamu3 ¢akTopoB, BIMMIOMMX HA CMCELICHHE XHUMMUECKOTO
PaABHOBECHS.

OK 04, IIK 1.4, JIP25, JIP26, JIP32,
MP21, MP24, MP31, MP32, MP33,
MP36, MP37, MP55, MP56, TIPG2

Paznmen 6. [ucnepcHbie cHCTEMBI,

Tema 6.1,
JlncoepcHbie
CHCTEMEI H
($HaKkTOpEL UX
YCTOMYHBOCTH

Teoperndyeckoe 3admarme. PacTsopennme Xak (H3HKO-
XUMHIeCcKuH ponecc.

Jucnepcapie cucrempl. Komnougseie cucteMbl. VICTHHHBIC
pacTBOpeL. PacTRopeHue Kak (PUIMKO-XUMHUECKHH Mpolecc.
PacTBOpEL Crocobsr HPUTOTORNCHUS pPacTBOpPOB.
PactBopuMocTs. MaccoBasi 0 PacTBOPEHHOTO BELNECTRA.
IIpenenpro MonycTHMBIe KOHIEHTPAIMH ¥ UX HCIONbL30BAHME
B OLCHKe 3Komormueckoil OGesomacroctd. Kaccmpmxamus
IHCOEPCHBIX cHcTeM 1O cocraBy. CrTpoeHume M (akIops
YCTOMYMBOCTY ~ OMCHEPCHBIX  cHcTeM.  PacrmosHaBaHue
HCTHHHBIX  PAacTBOPOB,  KOJUIOMJHBIX  PacTBOpPOB  H
rpyOOAUCIIEPCHBIX CHCTEM. Crpoenne MHIIEINEL
PacceyBanne cBera IpH HNPOXOMACHHU CBETOBOIO Iy4Ka
gepe3 ONTHYCCKY HEOIHOPOAHYIO cpeny (addekra Tunaans).

OK 02, JIP23, JIP24, MP6, MP16,
MP17, MP18, I1PG2

Tema 6.2.
Hecneioranme

JlaGopaToproe 3anstie Ned, lIpuroropienue pacTROpoB
IlpuroroBneHue  pacTBOPOB 3aXaHHON (MONIPHOH)

OK 02, TIK 1.4, JIP25, JIP26, JIP32,
MP21, MP24, [1P62, ITP64, 11P66,
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CBOICTB KOHICHTpAUI (c [ PaKTHKO-OPHEHTHPOBAHHBIMH 11P67, 1IPy8
JHCHEPCHBIX BOIIPOCAMU ), OTIPEHCICHHCE CPERbI BOJHBIX PaCTBOPOB.
CHICTEM JULL X
VIACHTH(HKAITHN

IlpodreccroHANLHO-OPHEHTHPOBAKHOE COTePIRaHHe (COACPKAHNE IPAKIATHON0 MO/IYIs1)

Pazaen 7. Xumus B 06ITY H HPOB3BOACTBEHHOI NeATEILHOCTH YeA0BeKa

Tema 7.1. IpakTuaeckoe 3aaarne Ne9. CocrapieHne kelicos Ha TemMy
Xumus B ObiTy B | «XuMESL  — OCHOBa pabouynx npodeccHii  TEXHHIECKOH
TOPOH3BOJCTBEH- | HAIPaBICHHOCTHY OK 02, 11K 1.4, JIP25, JIP26, JIP32,
HOH Keiicet (¢ ywyeroM  Oyayme# — npodeccHOHAIBHOH 5 5 JIP33, MP21, MP24, MP31, MP32,
NIeSTeILHOCTH JISITCIRHOCTH } Ha aHanu3 HHQOPMAaIHK O IIPOU3BOACTBEHHON MP33, MP36, MP37, MP55, MP56,
HeI0BeKa JEeATCNLHOCTH YeNIOBeKa, CBA3aHHOH ¢ mepepalorkod u [1pP61, 11P69
TMOJYYEHHEeM  BEHieCTB, & Takke ¢  3KOIOrMYECKOR
0e30acHOCTHIO.
Hpaktnaeckoe 3amsarue NelQ. 3anmTa xelicoB Ha TeM
«}I{:’I/IMHSI — ocuosa paboumx mpodeccuil TeXHqucmg OK 02, 11K 1.4, JIP25, JIP26, JIP32,
HAIPABIICHHOCTI» ) 9 JIP33, MP21, MP24, MP31, MP32,
. MP33, MP36, MP37, MP55, MP56,
IIpencrasnenue pe3yNpTaToOB PCIIEHI KeHCoB I1P69
(BRICTYILICHHE C HPE3CHTALINCH)
Ipomexyrounas arrecraums (IGdepeHIupoBaHHbH 329€T) 2 —
Bceero: 68 14
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3. YCJIOBHUS PEAJIMZAIINN ITPOT'PAMMBI YYEBHOI'O HPEJIMETA

3.1. MaTepuajibHO-TEXHHYECCKOE 00ecnedeHHe

it ocsoenus mporpammsl yueOnoro mnpemvera OQOII6.12 Xumus B
OBIIOY  «KOMT» wumeercss yueOnwlii kxabuHer «EcTecTBEHHOBay4HBIE
JTUCHHATIITAHED?.

IToMmemenue KabHHeTa OCHAUICHO THIIOBBRIM 0DOPYAOBaHMEM, B TOM HHCIE
CHEUHAM3UPOBANHON  yucOHOH  Mebenslo W cpencTBaMu  oOydeHHH,
HeOOXOIUMBIMHM  JAJd  BBIIOMHCHUS TpeOOBaHUM K  YPOBHIO NOJAIOTOBKH
00yJaroIMXCsl.

Ocnamenne yaeOHOTo KabuHera:

—  [OCAHOYHBIC MECTa I10 KONMIeCTBY 00yyarommxcs;

— pabouee MeCTO IpenoIaBaTells;

—  podecCHOHATBFHO-OPHEeHTHPOBAHHBIE 3a1aHHUS.

JunaxTndeckue MaTepransl:

— METOAUYECKHE PEKOMEHIAUH 110 BBITIONHEHHIO TPAKTHYECKAX pador 1o
yaeOHOMYy npeamery OOI16.12 Xumus;

— KOMIJIEKT 3aJaHui Ui NpOBeIeHH ITHChMEHHBIX KOHTPOJIBHEIX paboT;

— KOMILIEKT 3aaHui JULSL MIPOBEICHHA ITUCEMEHHOTO
nudQepeHIMPOBAHHOrO 3a4eTa.

TexHnyeckue cpencTsa 00yIeHUA:

— TIIEpCOHAJBHBI  KOMOBIOTEp €  JHUIEH3WOHHBIM  IIPOrPaMMHBIM
ofecrieyeHHEM;

- IIPOEKTOP C IKPAHOM.

3aimt:

bubnuoreka, YNTaNBHEIN 3aJ1 C BBIXOJOM B ceTh VIHTepHeET.

3.2. HaopmanuonHoe obecrieyende peatn3aliuy MporpaMmMbi

Jiia peammzanuu nporpammbl B OubnuoreunoM douge OBITOY «K3MT»
HMEIOTCA IIe4aTHble ¥ 3NCKTPOHHBIE o0pa3zoBaTenbHbBle W MHGOOPMAIMOHHEIE
pecypcesl U MCITONB30BaHus B 00pa3oBaTeIsHOM IIpoiiecce.

3.2.1. OcHoBHbBIE HCTOYHHUKH

1. Xumus: yueOHHEK Jula cpelHero mnpogeccuoHaipHoro obpaszopanus / XO.
A. Jlebemes, I'. H. ®agee, A. M. I'onyGes, B. H. lllanosam; mox obineii
penakuueii I'. H. Daneesa. — 2-e u3a., nepepab. u gon. — Mocksa: 31atenscTBO
FOpaiit, 2023. - 431 c. — (IlpodeccronansHoe obpazosanue). — ISBN 978-5-9916-
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7723-3. ~ Tekcr: snexTporss: // ObpazosarensHasn nuardopma HOpaiit [caiit]. —
URL: https://urait.ru/bcode/513073

2. Audunorenosa, M, B. Xumusi: y9eOHUK U MPaKTHKYM IS CPeOHErO
npodeccronansuoro obpaszosanus / 1. B. Andunorenosa, A. B. babxos, B. A.
ITomxos. — 2-¢ uzx., ucnp. u goir. — Mocksa: M3narensctBo I0paiit, 2023. — 291 c.
~ (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-11719-6. — Texcr:
onextponusii // (OOpazoparenshHas utaTdopma IOpanr [cafit]. — URL:
https://urait.ru/bcode/513807

3.2.2. JonoJHUTEAbHBIE HCTOYHHKY

1. Xumust. 3agagnuk: yueOHoe mocodue Iiisl CpeHero npog)eCCUOHaIsHOIo
obpazosanus / 10. A. Jlebenes [u ap.]; non obmelt penaximeit I'. H. ®ajeepa. —

MockBa: HWamarensctBo [Opaiit, 2023. - 236c. — (IlpodeccuonansHoe
obpasoBanme). — ISBN 978-5-9916-7786-8. — Tekcr: anexrpoHssid //
O6pazoBaTensHas mwratdopma Opaiit [capiT]. -

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

2. 3aitnes, O. C. Xumus. JlaGopaTopHbIil NpakTHKYM ¥ COOpPHHK 3aad :
yuebroe rnocobue mas  cpenHero  mpodeccHoHansHOrO — obpazopanus /
O. C. 3atines. — Mockea: HMzpgatennscreo WOpaitr, 2023. - 202c.—
(Ilpodeccuonanshoe obpaszopanme). — ISBN 978-5-9916-8746-1. — Tekcr:
onexTpoHHe  //  OOpazoparensHas  mmardopma  HOpaiit  {caift]. —
URL: https://urait.ru/bcode/513541

3.2.3. UaTepHeT-pecypenl

1. EnuHas xomnexmpyu  uGpPoOBHIX  00pa30OBaTCIBHBIX  PECYpCcoB
[Onextpounsil pecypc] URL: http://school-collection.edu.ru/

2. Poccmiickas aneKTpOHHAs Iukoma [OnekTpoHHBIM pecype] URL:
https://resh.edu.ru/

3. Mladoypok [Onextpounsiii pecypc] URL: https://infourok.ru/

4. Pemy EI'D. Xumma [Onextponssii pecypc] URL: https: //chem~
ege.sdamgia.ru/
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4. KOHTPOJb 1 OLHEHKA PE3VJIbTATOB OCBOEHHA YYEBHOI'C

Koutpons u
pPACKpPEIBAIOTCS  Hepes

OIICHKa PpPe3ylibTaTOB
JAUCHUIIITHHAPHBIC

HNPEAMETA

OCBOCHHA y4eOHOTO mTpenMeTa
Pe3yIBTaTH,

HampasjieHHblE Ha

bopmupoBaHre O0IMX U HPOPECCHOHATLHBIX KOMIETECHUMHA II0 pasjenaM H
TeMaM collepikaHus yyeOHOro Marepuana.

Obmasn /
npogeccHOHAILHAS
KOMIETEeHIH

Paspen / Tema

Twnpl 01ieHoIHBIX
MepOoNpMATHH

OK 02. Hcrnione3oBath
COBPEMEHHBIE cpeacTaa
HOHCKa, aHamza u
UHTEpIpeTanyy HHOOPMAIUH
" pabopMaOHHbIE
TEXHOJIOTHHU (1A BBIIOIHEHAA
3amay npodecCuoHaATEHON
JESTENBHOCTH

Paznen 2, Tema 2.2.

Tectupopanue

Vet onpoc
IIpencraBnenue pe3yasTaToOB
nabopaTOpHBIX padoT
KonTponsras pabota

Pazgen 3., Tema 3.2.

Tectuporanue

YCTHBIA OTIpoC
ITpencrapiesne pe3ylnsTaTOB
HPaKTHIECKHX padoT
[Ipencrasnenne pe3yabTaToB
1a0oparopHBIX padoT
KonTponsuas pabota

Paznen 5., Tema 5.1.

TecTtupoBanne

VYerHsIl orrpoc
Ilpencrasnenve pesyiap1aroB
npakTHgeckux pador

Paznen 6, Tema 6.1., Tema 6.2.

YcTHBIH onIpoc
[Tpencrapnesne pe3ynbTaToB
nabopaTopHBIX padoT

Pasaen 7, Tema 7.1.

[Ipencrasnesue pe3yiabTaToB
npakTuyeckux pabor
Kelic sapanus

OK 04. Db dexrusHO
B3a¥MO/IEHCTBOBATh 17}
paboTaTek B KOJUIEKTHBE H
KOMaHpe

Pazpen 1, Tema 1.1.

Tectuposanue

Yerasii onpoc
[Tpexcrasnenye pe3ynbTaToOB
HpaKTHYecKUX pador

Paznen 2., Tema 2.1.

TecTupopanne

YeTHBI onpoc
Ipencrapnenue pe3yabTaToB
IIPaKTHYECKHX paboT

Pazpen 3., Tema 3.1., Tema
3.2.

Tectupopanue

Yerusiii onpoc
Ilpencrasnenue pe3ynbTaToOB
IpakTHYeCKUX pabor
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[IpencrassicHye pe3ynbTaTOB
1abopaTopHEIX paboT
KonrtponsHas pabota

Paspen 4., Tema 4.1., Tema
4.2,

Tecruporanue

YeTHBIA o1IpocC
IIpeAcraBieHue pe3yIbTATOB
IIpaKTHYeCKuX pabor
[IpencrasineHue pe3ynabTaTOB
nabopaTopHeIX paboT
KonTtponsras padoTta

Pasnen 5., Tema 5.1.

TectupoBanue

YT onpoc
[lpencraBieHue pe3yIbIATOB
IPaKTHIeCKHX paboT

OK 05.
YCTHYIO H

OcyniecTBaATH
HHCHEMEHHYIO
KOMMYHHAKAITHIO Ha
rOCYapCTBEHHOM SI3BIKE
Poccmfickott  Pepepanpu  C
Y4ETOM ocobeHHOCTEH
COUMANBHOr0 M KyJIBTYPHOI'O
KOHTEKCTa

Pasnen 1, Tema 1.2. TectupoBaune
Yerusii onpoc
Pasnen 2., Tema 2.1. TectupoBanue

VYeTHBIE onpoc _
IlpeacraBienne pe3yabTaTOB
IPakTHHIEeCKHUX paboT

Pasmen 3., Tema 3.1., Tema
3.2.

TectupoBazue

YcrHBIM 0ompoc
[IpencrasneHue pe3yabTaToB
IpakTHYECKHX paboT
IlpencraBnenue pe3ynbTaToB
na00opaTopHBIX paboT
Kontpomsuas pabora

Paznen 4., Tema 4.1., Tema
4.2,

Tectupopanne

YcTHIM onpoc
Ilpencrapnenme pe3ynbTaTOB
IPaKTHYIECKHX paboT
[IpencraBrienue pe3yabTaToB
na6GopaTopHEIX paboT
KonTponbuas padota

[K 14. Bectu
TEXHOJIOTMYECKHH  mpolece
obpaboTxu 51 JOBOAKY
neraseft, 3ar0TOBOK 7§
HHCTPYMEHTOB Ha
METAJUIOPEXKYINAX  CTAHKAX

pPa3IMYHOIO BHA&Z H THIA
(CBEpIHUIBHBIX, TOKapHEIX,
hpe3epHBIX, KOMMPOBANBHLIX,
LITTOHOYHEIX H
HLTHEGOBANBHEIX ) c

Paznen 3., Tema 3.2.

TecTuporanue

YerHBIH onpoc
IIpencraBneHue pe3ybTaTOB
MPaKkTHYEeCKUX paboT
[Ipencrapienne pe3yiabTaTOB
naboparopusix pador
KonrtpoasHas pabota

Paznen 6, Tema 6.2.

Tectupopanue

YceTHBIN onIpoc
[Ipencrasienye pe3ynsbTaToB
nabopaTopHBIX paboT

33




cobmoaeHueM TpeCoBaHHH K
Ka4ecTBY, B COOTBETCTBHH C
3aMaHNeM M TeXHWUYECKOH
MOKYMEHTAI{HeH.

Paspen 7, Tema 7.1.

IlpencraBiesue pe3ysbTaTOR
MPaKTHYECKHX padoT
Kefic 3ananus
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