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1. OBHIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMABI
YYEBHOI'O IPEJIMETA

1.1. Mecto yuebGHOro mnpegvera B  CTPYKTYpe  OCHOBHOI
npodeccuonansHOH 06pa3oBaTeIbHON NPOTPAMMBI

VueOHpld  mpexmer — «XuMus»  ABIgercad  o0A3aTeqbHON  YACTBIO
0b1ieobpazoBaTebHOIO MKJIA OCHOBHOM npodeccHoHalbHON 00pa3opaTenbHoi
OporpaMMsl — IPOrpaMMBbl IHOATOTOBKY CHCIUATHCTOB CpPEJHEro 3BEHa II0
cnennansHocTd  13.02.11  Texnudeckas sxciulyarauusa W OOCIyKHBaHHE
JJIEKTPHHYECKOTO U 371eKTPOMEXaHHIECKOro 000pyIoBaHH (110 OTPACIIIM).

1.2. Hesn n niapupyemMble pe3yJbTaThl OCBOEHHUs Y4eOHOr0 mpeamera
1.2.1 Hesn ocBoenus y4eGHOr0 npeavera
OcHOBHOH 1Iesibl0 H3y4eHHsA y4ueOHOTO npeaMera «XuMHS» SBISETCH
dopMUpOBaH¥E Y CTYJEHTOB XUMHUYECKOH COCTABIMIONMIEH eCTeCTBEHHOHAYYHOH
KapTHHbl MHpPa KaK OCHOBBl MNPHUHATHA pEIUeHHH B JKH3HEHHBIX U
IIPOU3BOACTBEHHBIX CUTYALHAX, OTBETCTBEHHOIO IIOBEAEHHS B IPHPOAHOH cperie.



1.2.2 IlnagupyemMble pe3yIbTaThi OCBOCHHS Y4eOHOro NpegMera
Ocoboe 3naveHne yyeOHBI peaMeT IMeeT pH GOPMHUPOBAHKH ¥ Pa3BUTHU OOHIMX U TPODECCHOHATHHEIX KOMIETEHIHH,
a TaK>kKe COOTBETCTBYIOLLMX UM pesynpraram obyuenus cornmacao @I'OC COO.

Komnerennun (OK,

IInanupyembie pe3yJibTaThi 00yueHHA

IIK) O6mmue HucHunIHHAPHEIE

OK  02. Hcnomezomars | JIP23 - roroBHOCTS X Tpyay, ocossamume | IIP61 - chopmupomBars nOpeACTaBICHHS: O  XHMHAYECKOH
COBPEMEHHBIE Cpe/ICTBA | IEHHOCTH MacTepcTBa, TpyAoNo0He; COCTaBISIONIEH eCTeCTBeHHOHAYYHOH KapTHHEI MEpPA, PONH XHMHH
[IOHUCKA, aHanyza u | JIP24 - roTOBHOCTE K aKTUBHOH AEATENBHOCTH | B ITO3HAHUH SBICHHH HOPUPOJEL, B (POPMHPOBAHUM MBIIUICHUS H
HHTCPIpETaHH TEXHOJOTHUECKOH " CONMANBHOM | KyAbTYpHl JNHYHOCTH, ¢¢ (YHKIMOHANBHOW IpaMOTHOCTH,
nHpopManu H | HalPaBIEHHOCTH, CIOCOOHOCTh HHEIMUPOBATE, | HCOOXOIUMOH 14 PeIleHUS MPAaKTAYECKUX 3a)(@ad U JKOJOTHYECKH
ne(OPMaIHOHELIC IVIAHHPOBATh H CaMOCTOATENILHO BBHIIOMHATE | 0OOCHOBAHHOI'O OTHOHIEHHA K CBOEMY 3JOPOBBI0 H IpPHUPOXHOMN
TEXHOIOTHY JIsl | TaKyIO AeATENIbHOCTE; cpene;

BBITOITHEHHA 3agaq | JIP25 - wmmTepec Kk pasmmuHeiM  cdepam | [TP62 - BmazeTs CHCTEMOM XUMHYECKHX 3HAHHWHE, KoOTOpas
npodeccuoHaATBHON IpoECCHOHANBHOH — JHEATENBHOCTY, YMGHHE | BKJIIOYACT: OCHOBOIIOJATAIONHE TOHATHS (XHMHYECKHH DIIEMEHT,
JeATEIBHOCTH COBEpHIATh  OCO3HAHHEBIA BBHIOOp Oyaymed | aroM, sjiekTpoHHas obonouka aroMa, S-, p-, d-3JIEKTPOHHEBIE

npodeccHd W peaNn3OBBIBATE  COOCTBEHHBIE
*KHM3HCHHBIE TIJIAHEL;

JIP26 - roroBHOCTH U
ofpazoBanuio ¥ camoo0pasoBaHUIO
IPOTSHKEHAM BCEH KU3HH,

JIP32 - chopMHPOBAHHOCTE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIECTO  COBPEMCHHOMY  YPOBHIO
pa3sBUTHS HayKu M OOINECTBEHHON IIPaKTHKH,
OCHOBZHHOT'0 Ha Jasiore KYJNbTYpP,
cnocoOCTBYIOIIETO OCO3HAHMIO CBOCTO MECTa B

crioco0HOCTE K
Ha

HOJUKYJIBTYPHOM MHDE;
MP6 — pa3sBuBaTH KPEaTHBHOE MBIILICHUE IIPH
PEIIEeHHH XU3HEHHBIX IIPOOIIeM;

MPI16 — ocymmecTBisTh HeJCHANPaBJIEHHBIH

opburamu aTOMOB, HOH, MOJEKYIa, B&JICHTHOCTE,
INEKTPOOTPHIIATEHHOCTD, CTCIICHb OKUCHCHHUS, XUMHAYECKASA CBA3E,
MOJIb, MOJIIPHas Macca, MOJUIPHBIH 00BEeM, YIIepOAHBIH CKEJET,
GyHKUMOHANRHAS TpyNIa, pamukal, H3OMEpHs, H30MEpHI,
TOMOJIOTHUECKHH psi/i, TOMOJOTH, YTAEBOJOPOJBI, KHCJIOPOA- H
A30TCOACPKAIUE COSAUHEHNS, OHOIOTMYCCKH aKTHBHEIE BEINECTBA
(yrneBoxel, xuphl, O€IKW), MOHOMEp, HOJHMEP, CIPYKTYPHOE
3BCHO, RBBICOKOMOJICKYJSIPHEIE COCAHMHCHHS, KPHUCTAJUTHYECKAS
pelIeTKa, THOBl  XHMHYCCKHX  peakiuil  (OKHCHHTENbHO-
BOCCTaHOBHTENBHBIE, 3K30- H IHHOTCPMUIECKHE, PEaKIIMd HOHHOTO
oOMeHa), pactBop, NEKTPONUTEL, HERJIEKTPOJIHTEL,
EKTPONIUTHYECKAS HHCCOIHUAIINS, OKUCIHUTENE, BOCCTAHOBHTEND,
CKOPOCTH XHMHUUECKOH PEaKIiy, XHMHAYECKOEe PaBHOBECHE), TEOPUH
F 3AKOHBI (TEOPHS XHMUIECKOTO0 CTPOCHHS OPTaHHYECKUX BEIECTB




IIOHCK TIepeHoca CPEACTB M criocoboB aclicreus
B IpodecCUOHAILHYIO Cpeny;

MP17 - yMeTh IIEpEHOCHTE 3HAHHI B
IIO3HABATENBHYI0 M [PAKTHUECKYIO 0oO0macTH
KUZHEHCATENBHOCTH;

MP18 — ymerr uHTerpHpOBaTh 3HAHUS W3
PasHBIX IPEIMETHLIX obnacTei;
MP21 -~ BnameTs HABBIKAMM  TOJIYYCHMS

I/IHCl)OpMaIIHH 13 HCTOYHHKOB pa3sHbIX THIIOB,
CaMOCTOATC/IBHO OCYINECTBIIATL ITOMCK, aHalM3,

CHUCTEMATH3ALINIO %4 MHTCPIPETATHIO
uHpOpPMAIME  pa3sNHUYHbIX  BUNOB H (opM
IIPE/ICTABIICHIS;

MP24 - HCIONB30BaTh CpesCcTRa
UH(POPMANMOHHRX H  KOMMYHHKAIHOHHBIX
TEXHONOTHH B peleHHM  KOTHHTUBHBIX,

KOMMYHHKATUBHBIX U OPIaHM3alMOHHBIX 331aY
¢ coOmroneHueM TpeOOBaHWE  3PTOHOMUKH,
TEXHHKH 0e3011aCHOCTH,
pecypcocOepeKenus, NpaBOBLIX K STHYCCKAX
HOPM, HOpM HHGOPMAITHOHHON 0e30macHoCTH

THTHCHEL,

AM. Dbyrieposa, TEOpHS SIEKTPOIUTHYECKON JUCCOUALHM,
neprogmaeckuil 3akon JLM. Menneneesa, 3akoH COXpaHcHUs
Macchl), 23KOHOMEPHOCTH, CHMBOJIAYECKHER XUMUH,
(aKTOTOTHIECKIE CBEACHHSA O CBOHCTBAX, cocrase, MOMyIeHHH K
6€30IacHOM HCIIOJB30BAHMM BOKHEHIIHX HEOPraHHYECKHX H
OpPTraHM4ecKHX BEIMECTB B OBITY M HPaKTHUYECKOH JESTEIHHOCTH
YEIIOBEKA;

ITPG3 - yMeTh BHIABIATH XapakTepHLIC UPH3HAKA M B3aMMOCBS3b
U3YYCHHBIX MOHATHH, MPUMEHATE COOTBETCTRYIOMHKE TOHATHS IPH
OITMCAHHN CTPOCHHUA H CBOMCTB HEOPraHUYECKUX H OPraBHMYCCKHUX

A3BIK

BCIHCCTB B HX HpeBpameHm“i; BBEIABJUITE B3aUMOCBA3b XUMHYCCKUX

3HAHHH c TIOHATHAMH H ITIpCACTABIICHAAIMH JAPYTUX
ECTCCTBCHHOHAYYHEBIX IPEAMETOB,

11Po4 - YMETE  HCIONBL30BAT: HAUMEHOBAHHA XHMHICCKHX
cocauHEHENH MCHCIYHaPOSHOIC COIO3a TeopeTquCKoﬁ "

NMPUKITAAHON XUMHY ¥ TPUBHANBHEBIE HA3BaHWA BaxHEHIUX
BEIIECTB (ITHIEH, aETHNCH, TMHUepHH, (enoy, (hopMarbIeTH I,
YKCyCHAas KHMCIIOTa, IJIMIHH, YTapHbli ras, YIHCKHCIBIH 1a3s,
aMMUaK, raimcHas U3BECTh, HEraineHas H3BeCTh, IMATHERAS COoAa U
JpyruXx), COCTABIATh (OPMYNBI HEOPraHUICCKMX H OPraHHYECKUX
BCINECTB, YPaBHEHMS XUMHUECKUX peaxiiid, 00bICHATh HX CMBICT,;
NOJATBEPKAAT, XapaKTepHBIE XUMHYECKHE CBOHCTBA BELIECTB
COOTBECTCTBYIOHIMMHK OKCHEPHUMEHTAMHM M 3aNUCAMM  ypaBHEHUH
XEMUYECKHX peaKituii;

IIP65 - ymers ycTaHaBnIMBaTh MPHHAANEKHOCTL M3YYCHHBIX
HEOPraHH4YeCKHX M OpPraHMYeCKHX BEUIECTB K ONpPEHCICHHBIM
KJlaccaM M I'pyHIIaM COC/AMHEHHH, XapaKkTepu3oBarh UX COCTaB H
BaXKHEHINHE CBOMCTBA;, ONPENENITh BHJIBI XHMUYECKHX CBs3eid




(KoBaJyeHTHasl, WOHHAY, MCETAUTHYECKAs®, BOAOPOJHAA), THIIBI
KPHCTAJUIMYECKHX  PEIIeTOK  BEINECTB;  KIaCCH(QHIMPOBATH
XAMHUYECKUE peaKIlny;

[IP66 - BirajileHUC OCHOBHBIMH METOJIaMH HAYJHOTO ITO3HAHUS
BEIICCTE W XHUMHYECKuX sBicHuHl (HalmoNeHue, W3MepeHue,
IKCHEPUMEHT, MOJICITHPORAHUE);

ITP67 - chopMHPOBAHHOCTL YMEHHH NPOBOJHTH PACUSTHl IO
XuMpueckuM (opMyNiaM K YpaBHCHWSM XMMHUYECKHX peaxupi c
ACIONB30BAHMEM  (H3MYECKMX  BOIMYMH, XapakTepPH3YIOMHX
BCHIECTBA C  KONHYECTBEHHOH CTOPOHBL: Macchl, 00BeMa
(HOpMayipHBIE ~ YCNOBHS)  Ta30B, KOJF4YECTBa  BEmECTBA;
HCIIONB30BaTh CHCTEMHBIC XAMWYECKHC 3HAHMS JUIS HPHHATHS
pEliCHHH B KOHKPETHBIX SKM3HEHHBIX CHTYalHfX, CBS3aHHEIX C
BEUIECTBAMH H UX IPHMCHCHHEM;

ITP68 - chopmMupoBaHHOCTE YMEHMH NNAHAPOBATH M BHITONHSTH
XUMHYECKHH IKCIepUMEHT (IIpeRpalNeH sl OPraHiMyecKUX BEIECTB
IpH HarpeBaHpy, IOJIYYCHHE JTHICHA W M3YYCHHE €ro CBOMHCTB,
KAauCCTBCHHBIC pCAaKUHWU Ha aANBJETHJBL, KPaxMal, YKCYCHYIO
KUCIOTY; jleHarypanus OelKOB P HArpeBaHuH, IIBETHHIE peakiiu
OenKoB; NIPOBORKTH PEaKIUH HOHHOTO OOMeHa, OMPEHEILIT CPeay
BOAHBIX PAacTBOPOB, KA4dCCTBCHHEIE peakIud Ha Cymsdar-,
KapOoHaT- M XJIOPHUA-aHHOHBI, Ha KaTHOH aMMOHHUS; periarh
DKCNICPHUMEHTANBHBIC  3aJadd 1o  TemaM  "Meramibl" H
"Hemeramibl") B COOTBEICTBHM C  IPaBHIAME  TEXHUKHU
OesomacHOCTH IIpU oOpamneHy ¢ BemecTBaMu M 1abopaTOpHBEIM
o0opyZOBaHMEM;  IpPEACTABISATH  Pe3yNbTaThl  XHMHYCCKOIO
3KCIIEPHMEHTa B (OpMe 3alHCH YPaBHEHHH COOTBETCTBYIOIMHX
peaxruif ¥ GOpMYIHPOBATH BHIBOJBI HA OCHOBE 3THX PE3YIIGTATOR;




ITP6Y - chopMuPOBaHHOCTS YMEHHS aHANH3UPOBATH XHMUIECKYIO
WHPOPMAIHIO, TOIYYaeMyIO M3 Pa3HLIX HCTOYHHKOB (CpEICTB
MmaccoBo# muadopmanus, cets HMurepHer u apyrue);

IIP610 - cdopMupoBaHHOCTE YMEHHH COOMIONAaTL NpaBHIIA
DKONOTHYUCCKH HeNecoo0pasHoro moBesieHus B OBITY W TPYJAOBOM

JACATENFHOCTH B IEIAX COXPAHEHHS CBOEr0 370pOBbI H
OKDYXKAIOLIEH  IPUPOJHOH  CpeAbl; Y4MThIBaTh  OIIACHOCTH
BO3MCHCTBHS Ha >KHBBIE OPraHHM3MbI OIPEICIECHHEIX BEIECTB,
NIOHMMass  CMBICH  [OKas3aTellsi  NpedelbHOH  AOomycTHMON
KOHITEHTPAIIHH.
0K 04. O¢dexrusro | JIP32 - chopmupoBaHHOCTs MEpoBO33penus, | [IP61 -  chopMupoBaTs NpPENCTaBICHHS: 0O  XAMHYCCKOH
B3aHMOZCHCTBOBATh U | COOTBETCTBYIOIIEIO CORPEMCHHOMY  YPOBHIO | COCTaBISHOIIEH €CTCCTBEHHOHAYYHOM KapTHHBI MUpPa, POIH XHMHHU

pa60TaTB B KOJUICKTHBC ¥
KoMan e

DPa3BUTHA HAyKH M OOLIECTREHHOM IIPAKTHKH,
OCHOBAHHOI'O Ha jmanore KYJBTYP,
CTIOCOOCTBYIOIErO OCO3HAHWIO CBOSTO MECTa B
NOJMKYJIBTYPHOM MHPE;

JIP34 - oco3paHWe [CHHOCTH  Hay4yHOH
JCATEIBHOCTH,  TOTOBHOCTH  OCYHIECTBILITH
HPOSKTHYIO 21 HCCIIEI0BATENBCKYIO

JESTENBHOCTE HHAMBUIYAIBHO U B TPYIIIE;
MP1 - camoctosTenbHO (GOpMyTHPOBAaTL H
aKTYaJIH3HPOBATE MpodieMy, pacCMaTpHBarTh €€
BCECTOPOHHE;

MP2 — ycranarnuBaTh CYLIECTBEHHBIH NpHU3HAK
HUTH OCHOBAHMSA ISt CPABHEHHUS, KNACCHDHKAIIMG
u 00001HCHS;

MP3 —~ onpemenste LENH JESTEIBHOCTH,
3a7aBaTh  [APaMETPEl B KPUTEpUH  HMX

B JIO3HAHWH SBJCHHH NPUPOJbI, B (GOPMHPOBAHWM MBILLICHUS H
KyABTYPHl  JIAYHOCTH, ¢€¢ (YHKIHOHANBHOH TIPaMOTHOCTH,
HeoOX0/MMOH 71718 pelesssi NPaKTHHeCKHX 3a/1a4 ¥ IK0JIOTUYECKH
00OCHOBAaHHOIO OTHOLIEHHWS K CBOEMY 3JOPOBBIO M IIPUPOAHOM
cpere;

1IP62 - BHajgeTh CHCTEMOH XUMHYECKHX 3HAHHH,
BIGIIOUYAET: OCHOBOMOJIATAIONE MOHATHS (XUMHYSCKHH JIEMEHT,
aToM, OJNeKTpoHHas o0ojouKa aroMma, S-, p-, d-9JEKTPOHHBIE
opbuTana aTOMOB, HOH, MOJIEKYIIa, BaJICHTHOCTh,
JNEKTPOOTPHIATEIILHOCTD, CTEIICHD OKUCIICHH, XUMHYECKas CBA3b,

KOTOpast

MOJIb, MOJIIPHAS Macca, MOJAPHbIA 00bEM, YIIEepOAHBIH CKeEINET,
GyHKUZOHaNbHAS IPyNNa, pajuKkan, W30MEpHs, H30MEpEL,
TOMONIOTHYECKUI pSH, TOMOJOTH, YIJICBOHOPOJBI, KHCIOpPOA- H
a30TCOEPKALIKE COCMHEHN, ONOIOTHIESCK aKTHBHBIC BEIECTBA
(yrieBozbl, JKUpHl, OCNKH), MOHOMEp, IIONUMEP, CIPYKTYPHOE
3BEHO, BBICOKOMOJIEKYIAPHBIE COSNMHEHUSA, KPUCTAIIHICCKAs
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JOCTHOKEHUS,; -
MP5 — BHOCHTH KOPPEKTHRBI B JEATECIBHOCTD,
OLICHHBATL COOTBEICTBHE PE3YNHTATOB IECISIM,
OILICHHBATh PHCKH NIOCIEACTBAN ASATSILHOCTH;
MP7 -  Bragere  HasbIKamMu  yueOHO-
HCCHEIOBATENBCKON U TIPOEKTHOHN
JEeATENBHOCTH, paspelieHys
npodiem;

MP12 — BBIBINITE IPHYHHHO-CIICCTBEHHBIC
CBAZM M aKTYAIM3HPOBATH 3a8J1a4y, BBIJIBHTATH
THIIOTE3y €€ PEHICHUS, HAXOOUTh apryMEHTbI
JUBI  JI0Ka3aTelbCTBA CBOMX  YTBEpXKIeHHH,
33/1aBaTh 1TapaMeTphl ¥ KPHTCPHH PEIICHHS;
MPI13 — amanu3MpoBaTh HONYUCHHBIC B X0
peilieHHA 3a7a4d  Pe3ylIbTaThl, KPUTHYCCKH
OICHHUBATHL UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH
U3MCHCHUE B HOBEIX YCIIOBMSAX;

HaBLIKaMH

MP31 - noHUMark W HCHOAL3OBATH
NPEeUMYINEeCTBA KOMAHAHON ¥ MHIMBUIYATIBHOMH
paboTsr;

MP32 - BoibHpaTh TeMaTHKy M  METOJIEI

COBMECTHBIX JCHCTBHI ¢ VvieToM o0mux
HHTEPECOB, M BO3MOMKHOCTEH KaXNOro HicHa
KOJUIEKTHBA;
MP33 -

JeSITeILHOCTH,
KOOPJIMHHUPOBATE ACACTBUA 110 €€ JOCTHDKEHUIO:
COCTaBILATE IUIaH ASUCTBHH, pacHpeneIsith PoIK

HPpHHAMAETDH pi(s)1%E COBMECTHOM
OPraHtu30BLIBATL H

perieTka,  THIBI  XEMHUYECKHX  peakuuit  (OKHCIMTEIBHO-
BOCCTAHOBHTENBHEIE, 3K30- H DHIOTCPMUUECKUE, PEaKIUY HOHHOTO
obMeHa), pacTBop, SIEKTPOIIATEL, HEIEKTPOJIUTHIL,

3FCKTPONATHYECKAs JUCCOLMAHs, OKHCIMTENh, BOCCTAHOBHTETD,
CKOPOCTE XEMUYECKOU PEaKIiK, XMMUUSCKOS PARHOBECHUE), TEOPHH
¥ 3aKOHBI (TEOpHA XHMHIECKOTO CTPOSHMS OPraHUIeCcKHX BEIECTB
AM. byrnepoBa, TEOpPHs DACKTPOIMTHYECKOH IHCCOLMAIIUY,
nepuoguueckuil zakon JJM. Menjeneea, 3aKOH COXpaHEHHs
MAacchl), 3aKOHOMEDPHOCTH, CHMBOJIMYECKHH  S3BIK  XHMWMH,
(baxTonornuecKue CBEACHAS O CBOHCTBAX, COCTaBE, HNOJYUCHUH H
0e30I1acCHOM ~ MCIIOJIB30BAaHMHM  BAXHCHININX HEOPTAHHYCCKHX H
OpPraHUYeCKUX BEHICCTB B OBITY M NPakTHICCKOH ACATETBHOCTH
YeJIOBEKA;

T1PG3 - yMeTh BBBIBIATH XapaKTepHbIC NPU3HAKM H B3AUMOCBS3b
A3Y4EHHBIX HOHATHH, IPHMEHATH COOTBETCTBYIOIINE MOHATHAS [IPU
OIIHCAHHH CTPOCHHMS M CBOHCTB HEOPraHHYESCKMX H OPTaHUHYCCKHX
BEUIECTB M MX NIPEBPaIlCHMI; BBISBIATE B3aUMOCBA3h XHMHYECKHX
3HaHM# ¢ DOHATHUSMM M HPEACTABNCHWAMU  JPYILHX
€CTECTREHHOHAYYHBIX [IPEIMETOB;

IIP64 - yMerp MHCHONB30BATH HAUMCHOBAHHS XHMHYCCKHX
COCOMHEHUH  MEXIYHAPOJHOIO  COMH3a  TEOPETHHECKOH W
OPAKIAgHOM XMMHM M TPUBHANGHBIC HA3BaHUA BAOKHEHIIHX
BEINECTB (3THICH, aUCTHICH, INIMICPHH, (QEHON, QopManbIeTHi,
YKCYCHasd KHCIOTa, IJIHIMH, YTapHBIA Ta3, YITCKHCHLIH ras,
aMMUaK, raiieHas W3BecTh, HEralleHas M3BECTh, MUTHEBAS COA U
JIPYTHX), COCTaBIATh (DOPMYNBI HEOPraHHYECKHX M OPraHHYECKUX
BEIIECTB, YPAaBHEHHS XAMHYECKHUX PEaKiyif, OOBACHATh UX CMBICIT;
OOATBEPHKAATL XapakTepHbIe XMMUUYECKHME CBOMCTBA BEILECTB
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C YYETOM MHCHHH YYacTHHKOB o00cyKiars
PE3yNLTaThi COBMECTHOM paboThI;

MP36 - KOOp/MHEPOBATE ¥ BBITONHATE PaboTy B
YCIOBMSIX  DPEalbHOro,  BHPTYAIBHOIO U
KOMOHMHEPOBAHHOTO B3aHMOJICHCTBYA;

MP37 - HO3UTHBHOE
CTPATETHYECKOE HOBEACHHWE B DPasJIMYHBIX
CHTyal¥ax,  IIpPOSBIITEH TBOPYECTBO  H
BOOOpaxxeHHe, OpITh HHUIUATHBHBIM

MP55 - upuHHMaTh MOTHBEI ¥ apryMEHTEHI
IpYTUX JHOJeH TMpu apanu3e pe3ylbTaroB
ICATENbHOCTH;

MP56 - nmpu3naBaTh cBOE TIPABO U MPABO APYIHX
nrofel Ha omuOKu

OCYIICCTBIIATDL

COOTBCTCTBYIOIUMY JKCHEPUMEHTAMH M 3alHCSIMH YpPaBHEHHH
KUMHAYCCKHX PeaKuiil;

[IPG5 - yMers YCTaHABIMBATH UPAHAUICKHOCTH W3YYCHHBIX
HEOPTaHWYEeCKHX ¥ OPraHWHYeCKHX BEUIECTB K ONpPEACICHHBIM
KjlaccaM M IpyiilaM COCAMHEHH, XapaKTepH30BaTh HX COCTaB H
BAKHEHIINEC CBOMCTBA; ONPEREHATH BH/LI XHMHUYECKHX CBA3CH
(xoBaJieHTHas, WOHHAS, MCTALIMYECCKAd, ROJOPOAHAS), THIIBI
KPHCTANNIMYECKUX  PCINETOK  BENIeCTB;  Kiaccuduuuposarh
XHUMHUYECKHE PeakiIvmg;

[IP66 - BriajeHme OCHOBHBIMH METOJAMHM HAYYHOrO HO3HAHHUSA
BEIIECTB M XUMHYCCKHX sBiIcHUH (HalmojeHue, wu3Mepene,
9KCIIEPHMEHT, MOJIETUPOBAHHUE);

[TP67 - cdopMHPOBAHHOCTE YMEHHM MPOBOJWTH pacyeTsl 1O
XMMUYECKHM (opMynaM K ypaBHEHHSM XHMMYECKHX PEaKHHH C

UCTIONB30BaHUEM  (DH3HYECKMX  BENIHYHH, XapakTepH3YIOUIMX
BEIIECTBA ¢ KOJWYECTBCHHON CTOPOHBL  Macchl, 00BEMa
(HOopMa@JIbHBIE  YCJIOBMS)  ra30B,  KOIMYECTBa  BCHIECTBA;

HCIIOJIB30BATh CHCTEMHEIE XHMWYECKHE 3HAHHS Uil HPHHATHS
pelmeHHd B KOHKPCTHBIX JKM3HEHHBIX CHTyalMsX, CBA3aHHBIX C
BEINECTBAMH M UX IPUMCHCHHCM;

[1P68 - copMupoBaHHOCTh yMEHMH IUIAHUPOBATH W BHIIOJHATH
XHMMYECCKHME DKCIIEPUMEHT (IIpeRpalleHus OpraHi4yecKHX BeIeCTB
OpH HAIPEBaHWM, MOJYJYCHHE JTHICHA M U3ydYCHUE €ro CBOMUCTSB,
Ka4eCTBEHHBIC pCAaKIMH Ha ainbIeTH/BL, KpaxMal, YKCYCHYKO
KUCIIOTY; AeHaTrypanus OeIKOB IIpH HarpeBaHHH, IIBETHBIC peaKul
GeJIKOB; NPOBOAUTH PEAKIIHH HOHHOIO 0OMEHA, OIpPelesiTh CPeay
BOJIHBIX ~ PacTBOPOB, Ka4yeCTBEHHBIC pEaKUHH Ha Cynkopat-,
KapOoHaT- ¥ XJIOPHA-aHMOHBI, Ha KaTHOH aMMOHHS; peIarh
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JKCIICPUMEHTANLHEIE TeMam  "Meramel  H
"Hemetammel") B IIpaBuIaMy
Oe3onacHOCTH IIpH OOPAICHHH C BCHICCTBaMH W J1abOpaTOPHBIM
o0opy/lORaHHEM;  HPENCTaBISTh  PE3YABTATHI  XHMHYCCKOrO
IKcuepuMenTa B QOpME 3amMMCH YPaBHEHHH COOTBETCTBYIOLIHX
peakiuii u QOpMYIHPOBATEH BHIBOJBI HA OCHOBE 3THX PE3YNBTATOB;

I1P69 - chopMHPOBAHHOCTS, YMEHMS aHAIM3UPOBATH XUMHYECKYIO
wHpOPMAIHKD, TOAYYEEMYI M3 Pa3sHBIX HMCTOYHMKOB (CpPEICcTB
Maccorod nadopmanun, ceth MaTepEET U ApyTHE);

[IP610 - chopmupoBaHHOCTE YMEHHME CcOOMIOKATE IIpaBuia
SKOJIOTHYCCKH LENIeCO00PasHOro noBejeHus B ObITY H TPYJAOBOH

3aa9H
COOTBCTCTRHUN Cc

Ifo
TCXHHKH

IESTCIBHOCTH B HENSIX COXPAHEHHS CBOEro 3IO0pPOBBI U
OKpyXaiolie  IIPUPOJHOA  Cpelbl;  YUHTHIBATH  OIACHOCTD
BO3JCHCTBAS HAa JKMBHIE OpPraHU3MBL OIPEJECICHHHX BEICCTB,
HOHMMAs ~ CMBICT  IIOKasarens  NPEACTbHOH  JOIYCTHMO
KOHIIEHTPAIIHH.
OK  05. Ocymecrsuars | JIP33 - cosepmeHcTBOBaHKMe #3bIk0BOH H | IIPG] - cdopmmposats mpencraBneHus: o0  XHMHUYCCKOH
YCTHYI0O M IIMCBMCHHYIO | UMTATENBCKOH  KyABTYPBl  KaK  CPEICTBA | COCTARISIONCH ©CTECTBCHHOHAYYHOH KapTHUHBI MHUPA, PO XUMIH
KOMMYHUKALHIO Ha | B3aUMOJCHCTBHSA MCXKAY JIIOABMH U ITO3HAHHS | B MO3HAHHH ABJICHHH TPHpoAbL, B GOPMHPOBAHMH MBIHIICHES H
FOCY/IaPCTBEHHOM A3BIKE | MHDA; KyIbTYPhl  JHYHOCTH, €€ (DYHKIHOHAIBHOH  IPAMOTHOCTH,
Poccmiickolt ®emepanmu ¢ | MP21  —  Brajgers HaBbIKAMM  IIOJNYYEHHS | HEOOXOMUMOM JUIS PEIleHHs TIPAKTHYSCKUX 33034 U SKOJIOTHYESCKH
yIeTOM ocobennocTell | uHGOpPMal¥ M3 HCTOYHHUKOB pasHBIX THIIOB, | OOOCHOBAHHOIO OTHOIICHHS K CBOEMY 3J0POBBIO M IPHUpPORHOH

COIMANBHOTO ¥ KYJIbTYPHOI'O
KOHTEKCTa

CaMOCTOATCALHO OCYIHCCTBIEITE ITOHUCK, daHallu3,

CHCTEMAaTH3AIHIO 17 HHTEPHIPETAIHI)
HHQOpPMaUK Pa3NIUYHBIX BUIAOB H  (OpM
HPEJICTABIICHHAS;

MP22 — - co3maBaTh TEKCTHI B pa3IMUHBIX

(bopMaTax C YYCTOM HA3ZHAYCHHAL HHQ)opmaupm H

cpene;
11P62 -
BKJIIOYAET: OCHOBOIIONArAOIIME IIOHATHA (XHMAYECKHH DJIEMEHT,
aToM, OJICKTpoHHas obomouka aroma, S-, p-, d-3IEKTPOHHBIE
opGuTar aTOMOB, HOH, MOJICKYJIA, BaNCHTHOCTD,
9NEKTPOOTPHIATENBHOCTE, CTCIICHb OKHCIICHHS, XUMHUCCKas CBSI3b,

BN&JIETh CHCTEMON XHMWYeCKHX 3HAaHWM, KOTOpas
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LENeBOH ayAUTOPHH, BBHIOUpAs ONTHMAIBHYIO
(bopMy TIPEACTABICHHS ¥ BU3YaIH3aIKY;

MP23 - ONECHMUBATD ZOCTOBEPHOCTE,
JIETHTUMHOCTE MH(pOPMalUH, €¢ COOTBETCTBHE
IPAaBOBLIM M MOPANbHO-3THYECKHM HOPMaM;

MP24 - - HUCHOJIL30BaTh cpesicTBa
HHQOPMANKMOHHBIX M KOMMYHHKAIHOHHBIX
TEXHOJIOTHH B  pemieHHH  KOIHHTHBHEIX,

KOMMYHHKATHBHEIX H OpPTaHU3AIHOHHBIX 38734
c cobmonesseMm TpeOOBaHHH 3PrOHOMHUKH,
TEXHUKH Ge3omacHOCTH, THTHEHBI,
pecypcocOepeKeHns, MPaBOBBIX M OSTHUIESCKAX
HOPM, HOpPM HH(OPMaHOBHOH 6€30acHOCTH

MOJIb, MOJLIpHAs Macca, MOJLIPHBIR 00beM, YIIIepOAHBIH CKeNeT,
(GyHKIMOHANEHAS — IPYIIA, W30MEDPHS,  H30MEPHL,
TOMONOIMYECKHH PR, TOMOJNOTH, VIVIEBOJAOPOJBL, KHCIOPOA- H
a30TCOMePKAINKUE COeIUHEeHN, OHONOIHYECKH AKTHBHBIC BEUICCTBA
(yrneBoIpl, XUpHI, O€NKH), MOHOMEp, IOAMMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIDHEIE COCUHEHMS, KpPUCTAUIMYECKas
pemeTka, THOBI  XMMHYECKHX  peakuudi  (OKHCIUTENBHO-
BOCCTAHOBUTEIBHEIE, 3K30- U 3HJOTEPMHAUCCKHAC, Peakiiy HOHHOIO
o0MeHa), pacTBop, 3JEKTPOTMTEL, HE3EKTPONHTEL,
SNEKTPONUTUYECKAS AUCCOLMANS, OKHCIHTEIb, BOCCTAHOBHTENE,
CKOPOCTE XHUMHYECKOH Peak[HH, XMMHUYESCKOE PAaBHOBECHE), TEOPUH
7 3aKOHBI (TEOPHS XUMHYECKOT0 CTPOCHUS OPraHHYECKUX BEHICCTB
AM. BymiepoBa, TeOopHs INEKTPONHTHUYCCKOH IHCCOIIHAIMU,
nepuogudeckuil 3axoH J.M. Menneneesa, 3akoH coxpaHEHHS
MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHE  $3BIK  XUMUM,
$aKTONIOTHYECKUE CBEAEHHS O CBOICTBAaX, cocrase, HOJYYCHHAH H
6€30I1aCHOM ~ HCHOJIG30BAHAE BAXKHEHIINX HEOPraHWYECKHX M
OpraHUYECKUX BelecTB B OBITY M INPAKTHYECKOH JesTelIbHOCTH
YeJIoBEKa;

ITP6G3 - yMeTh BBIABIATH XapaKTEepHBIE NPU3HAKH M B3aHMOCBI3E
W3YYCHHBIX NOHATHH, IPUMEHATL COOTBETCTBYIONIME TIOHATHS TIPH
ONKCAHMY CTPOCHHA H CBOMCTB HEOPTaHWYCCKHX H OpPTraHMYCCKHX
BEIIECTB ¥ UX IPEBPAICHU; BRIIBIATH B3AUMOCBI3h XHMHICCKUX
3HAaHWH ¢ NOHATHSAMHM M HPEJCTABNCHHAMH  JIPYTHX
©CTeCTBEHHOHAYYHBIX ITPEIMETOR;

IIP64 - yMeTh HCHONB30BaTh HAUMEHOBAHHS XHMHYCCKHX
COSAMHEHHH  MEXJIYHapoOOHOIO  C€OI03a  TeOpeTHYecKod W
OpUKIaJHOR XMMHM ¥ TPUBHAILGHBIC HA3BaHMS BAWKHEHIUX

pajHKai,
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BEIlECTB (9THICH, aleTHNICH, rauepuH, deHon, GhopMalbIeri,
VKCYCHas KHCIOTa, INHOPH, YrapHbi ra3, YrieKucHeli ras,
aMMHAaK, TafieHas W3BecTh, HeraumicHas M3BeCTh, IHThEBas COJa U
IOPYTHX), COCTARJIATE (POPMYNBLI HEOPTAaHMYSCKUX H OPraHMICCKHX
BELIECTB, YPABHEHMI XHMHUECKHX peakHuit, OOLIACHSTE X CMEBICT,
IOITBEPXKIATh XapaKTepHbie XHMHYCCKHE CBOHCTBAZ BEINECTB
COOTBETCTBYIOINUMY IKCIEPUMEHTaMH M 3alUCAMM  YPABHEHUI
XUMHYECKUX PeaKIiil;

IIP65 - ymere ycTaHaBNHMBATH IIPUHALICKHOCTL H3YYCHHBIX
HEOPTaHWYCCKUX M OPraHMYecKUX BELIECTB K ONPEACICHHBIM
KjlaccaMm M TPYIIaM COeAMHEHHH, XapakTephs3oBaTh MX COCTaB H
BAXKHEHIIZE CBONCTBA; ONPEACHATh BHJIB XUMHUYECKHX CBS3CH
(KoBaJlleHTHAsdA, WOHHAA, METAUIHYECKas, BOHOPONHAS), THIBI
KPHCTAJUIMYECKHUX  PEINETOK  BEHICCTB;  KIACCH(HIIUPOBATH
XUMHUYECKUE PeAKIHHU,;

1IP66 - BnajgeHHe OCHOBHBIMH METOJAMH HAYYHOTO ITO3HAHHSI
BEIlleCTB M XHMMYECKUX sBJCHMH (HabmiofcHHe, H3MEpPEHHE,
SKCIIEPUMEHT, MOACIIHPOBAHME),

IIP67 - chopMEPOBAHHOCTD YMEHHH HPOBOJUTHL PacdeThl IIO
XUMHYECKHM (QOpMyHaM M YpaBHCHUSM XUMHYECKHX PEaKidi ¢
HCTIONB30BAHUEM  (PU3MYECKUX  BEIHMYHH, XAPaKTCPH3YIOMIAX
BEIIECTBA C  KOJMYECTBEHHOHM CTOPOHBL: Macchl, 0Obema
(HOpManBHBIE ~ YCIOBHS)  [asoB,  KONHMYECTBA  BELIECTBA;
HCIIONB30BAaTh CHCTCMHBIE XUMHYECKHE 3HAHUS JUIS NPHHATHS
pelreHyl B KOHKPETHBIX JKU3HEHHBIX CHUTYalUAX, CBI3aHHBIX C
BElIeCTBAMH U UX NIPHMCHEHUEM;

ITP68 - chopmupoBaHHOCTE YMeHHH IUIAHUPOBATH M BBIIOJHATEH
XMMUYECKUN 3KCIIEPUMEHT (IIPEBPAILCeHNS OPraHudeCKUX BEIECTB
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IpY HarpeBaHHHU, IIONYYCHHE STHIICHA ¥ HM3YYEHHE ero CBOHCTB,
KaueCTBECHHEIC peaKkiMH Ha aNbJEruisl, KpaxMal, YKCYCHYIO
KHCIIOTY; ACHATYpaiys OCNKOB P HarpPEBaHUH, [IBETHRIC PEAKIMK
OelkoB; IIPOBOMUTH peaknUU HOHHOIO OOMEHa, ONpelesIaTh Cpeny
BOAHBIX pACTBOPOB, KaYeCTBCHHBIE peaknuu Ha Ccyiabdar-,
KapOOHAT- M XJOPUA-aHMOHBl, Ha KaTHOH aMMOHHS, peIlaTh
SKCICPUMEHTANBHBIC 33faud 1o  teMaM  "Meramml” H
"Hemeranner") B  COOTBETCTBHH C  [IPaBWJIaMU  TEXHHKH
0e30acHOCTH HpH OOpalieHHH C BEIIeCTBaMU ¥ J1abopaTOPHLIM
000pyAOBAHHEM;  HpPEJCTABIATL  PE3yIbTarbl  XMMHYECKOIO
3KcrepuMenrta B (opMe 3amnCH YPABHEHHH COOTBETCTBYIOIIMX
peaxuuil ¥ GopMyIHpOBaTH BEIBOLBI HA OCHOBE DTHX PE3yILTaTOB;
I1PGY - chopMUpPOBAHHOCTL YMCHMS aHAIHM3HUPOBATH XHMUUECKYIO
HHQOpMAIHIO, [ONY4aeMyl0 U3 pa3HBIX HCTOYHHKOB (CPCICTB
MaccoBol uHdopmanuy, cets MuTepreT u Apyrae);

[IP610 - chopmupoBaHHOCTE YMEHHE coOMIOaTh HpaBHila
IKOIOTHIECKH 11e/Ieco00pazHoro JIOBeAeHUs B ObITY M TPYXOBOH
NCATENHHOCTH B Ne/MMX COXPAaHEHHS CBOETO 3J0pOBLA H
OKpYXXKaromie  OpupojHOH  Cpe;bl; YUMTHIBATH  OHACHOCTH
BO3NEHCTBHS Ha JKUBBIC OPraHU3Mbl OIPENIENCHHBIX BEIECTB,
IOHMMas  CMBICI  JIOKa3aTens  NpeAeNbHOH  JOMycTHMOH
KOHICHTPAIIHH.

K 3.2. OprasuzoBbIBaTh
pabory KOILTCKTHBA
UCIIOHUTENEH

JIP32 - cdopMUpOBAaHHOCTE MHMPOBO33PEHUS,
COOTBETCTBYIOIIETO0  COBPEMEHHOMY  YPOBHIO
pasBHTHA HAYKH M OOINECTBEHHOW HpaKTHKY,
OCHOBaHHOI'O Ha JHaore KYJIBTYP,
CHOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B
HIOTHKYNBTYPHOM MHPE;

1IP62 - smamers cuCTEMOH XHMMHYECKHX 3H4HWH, KoTopas
BKIIHOYAET: OCHOBOIIOJIATAIONIHME IOHATHA (XHMHYCCKAH 3JIEMEHT,
aroM, JMeKTpoHHas o0ojoYka aTtoma, S-, p-, d-2MEKTPOHHbBIC
opOutanu aTOMOB, HOH, MOJIeKyna, BaJICHTHOCTH,
3IEKTPOOTPUNATECABHOCTD, CTCIICHD OKHCIICHNS, XAMAYECKas CBS3b,
MOJIb, MOJIIPHAS Macca, MONSPHLIH 00BheM, YITIepOHbBIH CKEJIET,
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JIP34 - oco3gaHue IIEHHOCTH  HAy4YHOH
JIeSTeNBHOCTH,  TOTOBHOCTB  OCYIIECTBIUITE
OPOEKTHYIO " HCCIIEIOBATEIBCKYIO

JESITeNbHOCTS HHAMBHAYANBHO B B TPYIIIE;

MP1 - camocrogrensao GOpMYIHpPOBaTh H
aKTyaJIH3HPOBATE DpOOIeMy, pacCMarpuBaTh e
BCECTOPOHHE;

MP2 — ycTanaBnuBath CYMECTBESHHBIN IPU3HAK
WM OCHOBAHHS JUIS CPaBHEHUS, KilacCHpUKaIiy
H 0000menns;

MP3 -~ onopenesstTh  HEMM  ACATCHBHOCTH,
3ajaBarb  [mapamMeTpel M KPHTEpPHH  HX
HOCTHMEHHS,

MP5 — BHOCHTH KOPPEKTHBHI B JEATEIHHOCTD,
OIICHUBAThL COOTBETCTBHE PE3YNHTATOR UEIHSM,
OLICHUBATh PUCKH NOCICACTBHH NESITEIHHOCTH;
MP7 —  sBinagets  HarpIKaMM  yueOHO-
HCCIIEA0BATENBECKOM u HPOEKTHOH
ICATEIBHOCTH, HaBBIKaMHK
npobiem;

MP12 — BBMBISTE UPHUHHHO-CIICNCTBEHHEIC
CBI3HM M AaKTYyalIU3MPOBATH 3a/1ady, BbUIBHIATh
THIIOTE3Y €€ PELIeHUs, HAXOIUTH apryMEHTEI
N JAOKa3aTenbcTBa CBOMX — YTBEPIK/EHHI,
3a/1aBaTh ApaMEeTPhl ¥ KPUTCPHH PEIICHUS,
MP13 ~ aHanmm3mpoBaTh NOJYYCHHBIE B XOJIE
PEINEHMS  3a7a49y  Pe3yNbTarhl, KpPUTHUYECCKH
OLICHHBAThH HX JAOCTOBEPHOCThH, IPOTHO3UPOBATH

Pa3pEICHUST

GYHKIMOHANMBHAS — FPYINIA, PaguKal, W30MEpHS, W30MEPEL
TOMOJIOTHYCCKHH PSI, I'OMOJIOIH, YIJICBOJOPOJBL, KHCIOPOX- H
a30TcoepXKalllye COSAUHCHH, OMONOIHYECKH aKTHBHEIE BEIECTBA
(yrneBojiel, JKHpBI, O€NKH), MOHOMEp, HOIHMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJSIPHEIE COCHUHCHUS, KPHCTALTAYCCKAs
pelIeTKa,  THOBL  XHUMHYECKHMX  peakmui
BOCCTAHOBHTEJIBHBIC, 3K30- H JHJIOTEPMHUICCKHE, PEAKIIHE HOHHOIO
obmena), pacTBop, JIEKTPOIIUTEL, HEIJICKTPOIHTEL,
JIEKTPONUTHAYECKAS JUCCOLHUAINS, OKHCIUTEIb, BOCCTAHOBHTED,
CKOPOCTH XMMHYECKOU PEaKI[iH, XHMHYECKOC PABHOBECHE), TEOPHH
M 3aKOHBI (TCOPHS XMMHUECKOI0 CTPOCHUS OPraHNuecKHX BEIIECTE
AM. DBbytiaeposa, TeopHsS 3IEKTPOIMTAYECCKOH JMCCOIMAIHM,
nepuonuueckuit 3axkod .. Menneneesa, 3akoH COXpaHEHHS
Macchl), 3aKOHOMEDHOCTH, CHMBOJIHYECKHHM  S3BIK  XHMHH,
daKTonoruueckre CREEHUI O CBOMCTRAX, COCTABE, NONMYYCHUU H
0e30IIaCHOM ~ HCHOJIB30OBAHHM BAKHEHINNX HCOPraHHYCCKHX M
OPraHUYECKHX BCINECTB B OBITY M UPAKTUICCKOW ACATEILHOCTH
YEeNoBEKa;

I1P63 - yMers BEISBIATE XapaKTepPHBIC NPUIHAKH M B3aMMOCBA3D
H3YYEHHBIX MOHATUM, IPUMEHSTh COOTBETCTBYIOUIME HOHATHS HPH
OIIMCAHWU CTPOCHUS U CBOMCTB HEOPTAaHHUECCKUX ¥ OPraHMISCKUX
BELIECTB M UX IIPEBPAIICHUH; BELIBILITH B3aUMOCBS3b XUMHIECKUX
NOHATHAMH | JPYTUX

(OKECTUTETBHO-

3HAHUA  C
€CTECTBEHHOHAYYHBIX IPE/IMCTOB;

IIPG4 - yMeTb HWCHONB30BATH HAVMCHOBAHHMSA XMMHYCCKUX
COEIUMHEHMH  MEX/YHapoJHOIO  COK3a  TCOPETHUECKOM M
OPUKAAJHON XHMWE M TPUBHANGHBIC HA3BAHWS BaXHEHOINX
BEHIECTB (3TWICH, alleTHICH, IIHuepuH, dexon, dopMmanpiaeruy,

OPCACTABICHHUAMU
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H3MCHCHIIC B HOBEIX YCIIOBHSAX,

MP31 - noHMMare W HCIONB30BATH
NperMyecTBa KOMaH HOM ¥ WHAHBALYTEHON
paboTEL;

MP32 - BuIOupaTh TEMATHKY # METOJBI

COBMECTHBIX JIeHCIBHH ¢ yd4eToM oOmux
HHTEPECOB, ¥ BO3MOXHOCTEH KaXJOro wieHa
KOJIIeKTHBa;

MP33 - npuEmMarh HEIE  COBMCECTHOH
JeATeNbHOCTH, OpraHM30BBIBATE u
KOOPAMHUPOBATh HEHCTRHUS 110 €€ JOCTHKECHHUIO!
COCTABIIATH IUIad JielficTeri, pacrpeeniTs ponu
C YYETOM MHEHHH Y4YaCTHHKOB OOCYXIaTh
pe3yIbTaThl COBMECTHOH paloThL;

MP36 - KOOpIHHHPOBATH H BHITONHATH paboty B
YCIOBHSAX  pealbHOro,  BUPTYAILHOTO  H
KOMOMHHUPOBAHHOTO B3aNMOACHCTBI;

MP37 - OCYHICCTBIIATE [O3UTHBHOE
CTpaTeTHYECKOE TOBCACHHE B  PasiHYHBIX
CHTyallMsiX,  IIPOSBIATH  TBOPUYECTBO |
BooOpaxeHue, ObITH HHUITMATHRHEIM

MP55 - npuspMarTs MOTHBBI M apryMCHTEI
JPYHX JIOAEH HOpH  agaiuse pe3yNbTaroB
JESITENBHOCTH;

MPS56 - npr3HaBaTH CBOE PABO ¥ IPABO APYTUX
monel Ha olOKe

YKCYCHasd KUCHOTa, TJHMIUH, YrapHBIA ras, YIJICKUCIBI ras,
aMMMaK, rallieHast H3BECTb, HETAIeHas M3BeCTh, HUTLEBAs COJA M
JPYTHX), COCTaBNATh (OPMYJIHI HECOPraHHYECKHX H OPraHHIecKHX
BCILECTB, YPAaBHCHUA XUMHUYECKHX PEaKuHi, 0OBACHATE HX CMBICT;
NOATBEPIATh XapakTepHEIe XHMUYECKHE CBOICTRa BEINECTB
COOTBETCTBYIOIIAMH JKCHEPUMEHTAMH M 3allMCIMH YypaBHEHUH
XHMHYECKUX peaKiuil;

ITP65 - yMeThb yCTaHaBNWMBATL HPWHAZICKHOCTH H3YYEHHBIX
HEOPTaHMYECKUX M OpPraHMYeCKHX BEIIECTB K OIPE/EeICHHBIM
KJlacCaM H TPYNIaM COCJMHEHMH, XapakTepH30BaTh UX COCTAB H
BOKHEHIINE CBOMCTBA; OIpPERENIATh BUABI XMMHYECKHX CBA3EH
(xoBaNeHTHAs, HOHHAs, MCTAUUIMUECKAs, BOJAOPONHAL), THIIBI
KPUCTA/UIHYECKHX  PEMmeTOK  BELIEeCTB;  KIACCHQUOUPOBAThH
XHMHYECKHE PeAKIINH;

[IP66 - BrageHMe OCHOBHBIMEM METOJAMHE HAYYHOTO ITO3HAHMS
BEIIECTB M XHMWYECKHX sBleHEN (HabmioZicHWe, H3MEpeHHE,
SKCHEPHMEHT, MOJCIIHPOBAHHE );

11P67 - cdopMupOBaHHOCTE YMEHHH NPOBOJMTE PACYETHl MO
XUMHYCCKUM (QOpMyJiaM H YPaBHCHUSM XHMHYCCKHX peakiu# ¢

WCHONB30BaHEEM  (PU3WYCCKHX  BEIHUMH, XapaKTepHU3YIOIIMX
BEIECTBZ C KOJNHMYCCTBEHHOH CTOPOHBI: Macchl, 0ObBeMa
(HopManbHBIE  YCJIOBMS)  ra3oB,  KONMYECTBa  BEIIESCTBA;

UCIIOJIE30BATH CHCTEMHBIE XWMHMYECKHC 3HAHUA JAJS IPHHATHAL
pemeHuii B KOHKPETHBIX >KH3HCHHBIX CHTYalMAX, CBA3AHHHIX C
BEIIECTBAMU ¥ BX NPUMECHEHHICM;

[IP68 - cpopMUPOBAaHHOCTE YMEHHMH IUIAHHPOBATh M BBUIOJIHATE
XMMMYECKHMH 3KCIIEPHMEHT ([IpEeBpalleHAs OPraHu4eCKHX BEIISCTB
TIPY HarpeBaHuy, MONydYeHWe STWICHA M W3YyUYCHWE €ro CBOMCTB,
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KA9JEeCTREHHBIC PEaKiMyd Ha aNbJeruipl, Kpaxman, YKCYCHYIO
KHCJIOTY; AcHaTypays OeIKOB IIPH HarPEeBaHKH, IIBETHbIE PEAKIME
OenKoB; TPOBOJUTH PEAKIIMH HOHHOTO OOMEHA, ONPeJeNsITh Cpeny
BOJAHBIX PAacTBOPOB, KAYECTBeHHBIE pPEakiMd Ha cyiabdar-,
KkapOOHAT- W XJIOPW/I-aHUOHBL, Ha KaTHOH aMMOHHS, pelaTh
3KCIIEPUMCHTAIBHBIE  3aja4d 0o TeMaM  "Metaus"  H
"Hemetamnei') B COOTBETCTBHM €  IpaBUIaMM  TEXHHKH
Oe30macHOCTH TIpH OOpameHHK ¢ BEHICCTBAMH ¥ JIa00OpaTOPHBIM
o0opynoBaHWEM;  TPEJCTABITh  PE3YJIHTaThl  XHMHYECKOTO
IKCHIEPHMEHTa B (opME 3almcH YPaBHEHHIl COOTBETCTBYROMIMX
peakiuii ¥ GOpMYIHPOBATEH BEIBOABI HA OCHOBE OTHX Pe3y/IbTaToB;
IIP6Y - copmMupoBaHHOCTE YMEHHS aHAIM3UPOBATL XUMUYECKYIO
HHPOPMANKIO, NONYJacMYIO H3 pPasHBIX HCTOYHUKOB (CPEACTB
MaccoBoit uH(popManuu, ceth MHTEpHET U Bpyrue)
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2. CTPYKTYPA U COAEPKAHHME YYEBHOI'O IIPEJMETA

2.1. O6pem yueGHOro npeaMeTa U BHALI y4eGHOH paGoThl

Bun yueduoii padorsl O6beM B yacax
O61em o6pazoBaTeIbHOM NporpaMMel yaeGHOr0 NpeaMeTa 69
O0s3aTensHas ayAHTOPHAS HArpy3Ka: 69
TEOPETHYUCCKIC 3AHATHA, 41
B T.4. B hOopMe IPaKTUMECKOH NOATOTORKH —
IIPAKTHYECKHE 3aHATHS, 20
B T.4. B POpMe PaKTHYECKOM 110/ ITOTOBKA 8
n1abopaTopHEIe 3aHATH, 8
B T.4. B QopMe IpaKTHYESCKOH HOArOTOBKH 6

CamocTonTeILHAN paGoTa,
B T.4. B pOopMe IpaKTIHIecKOH MOATOTORKH

NMapneuayaasabli IPoeKT —

IIpomexxkyrounas arrecranus:
- pu¢depennpoBaHHBINA 3a4eT 2




2.2. TemaTu4ecku# NJIaH ¥ cojepranne yueOHOro npejamera

B Tom aucie

Kone 00mmx xoMaeTenusi 1
JHYHOCTHBIX, METANIPpEAMETHBRIX,

Haunmenosaune Coaep:ranue yae6Horo marepuana n Gopmsl Obbem OpaKTu-
IIPEIMETHBIX pe3yabTaToB,
pa3aesioB # TEM OPraHU3ANHHE AeATEILHOCTH 00y nuXest B Jacax qecKan
(popMHPOBAHHIO KOTOPBIX
HOAroTOBKA
€HoCOOCTBYET WIEMEHT NPOrPAMMBI
1 2 3 4 5
Paznen 1. OcHOBBY CTpOEHMS BeHIecTBa
Tema 1.1. Teoperndeckoe 3ansaTue. ATOMHO-MOJEKY/IPHOE yUEHHE.
Crpoenne atoMoB | CoBpeMeHHass MOJENb CTPOEHMs aroMa. OJIEKTPOHHAs
XUMHAYECKHX konturypanus  aroMa. KraccudHKamms — XHMHUYCSCKIX 7 OK 05, JIP33, MP21, MP22, MP23,
SJIEMEHTOB U IEMEHTOB (S-, p-, d-DIeMEHTHI). BalICHTHBIC DIEKTPOHBL. MP24, I1P61, ITP62, T1PG3
opuposa Banemtocte. H3oTomer, ocHOBHOE #W  BO3OYNKJICHHOE
XMMHAYECKOH COCTOSIHHE aTOMa, THOPHANRAIHA aTOMHBIX OpOrTanei.
CBA3H Teoperndeckoe 3aparne. XUMuIecKasd CBI3b.
DNEKTpOHHASs IpHposa XMMUYECKOH CBS3HL.
DNEKTPOOTPHLATEIBHOCTE. Kopanenraas CBA3E ee
POOTP : S , OK 05, JIP33, MP21, MP22, MP23,
A3HOBUAHOCTH ¥ MEXaHU3MBl 00pasopanusd (OOMCHHEIM H e
P - P MP24, T1P62, ITP63, [IPG5
ZIoHOpHO-akuentopHeli). HMonnas cBaze. Mertammryeckas
CBA3D. Bonmoponnas CBS3b. MexmonekynspHbIe
B3aUMOJICACTBHASL.
IIpaxkrnyeckoe 3amsarme Nel, PelmeHue npaKTHYeCKHX
pafeLy i P 5 ) OK 04, JIP32, IP34, MP1, MP2,
3aaHrAl Ha COCTABJICHHE DJICKTPOHHO-TpaguyuecKux (GopMylr —_—
TPORHOIP PAy MP3, MP5, MP7, MP12, MP13, I1P62
aneMeHTOB | — 4 mepuonos
Tema 1.2. Teopernyeckoe  3amstue. llepwommveckas  cucrema
Iepuomugecknii | xumudeckux snemenTor .M. Mennencena. ’ s OK 05, JIP33, MP21, MP22, MP23,

3axoH 1 Tabdiuna
A.H. Menzneneesa

[epropuueckag cHcTema XuMHYecKHX anementos [ .
Meuneneesa. I'pynmna. lepuon. Heproanyeckuii 3akoHn.

MP24, TIP62, I1P63, I1P64
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Pazaen 2. XumuueckHe peaxnuy

Tema 2.1.
Tunnr
XUMHYECKHX
peaknui

Teopernueckoe 3ansTie. XHUMUYECKUE PEAKITHH.
Knaccudukaips » THIBI XUMHYECKAX DEAKIMH C YYacTHEM
HeopraHmieckux Bemiects. KonudecTBEHHBIC OTHOUICHUS B
XUMHIH

OK 05, P33, MP21, MP22, MP23,
MP24, 11IP61, 11P62

IlpakTHueckoe 3anmsirme Ne2. Pemenuwe 3agad  ua
KOMMYCCTRCHHDIC 3aKOHBI B XHMUH.

Pacuersl 110 ypaBHeHHSM XMMMYECKHMX peakuui. Mous Kak
eIMHHUIIA KOJIHYEeCTBa BemecTBa. MonspHas Macca. 3aKOHBI
COXpaHEHHUI Macchl ¥ SHepruu. 3akoH ABoraapo. MonsipHbrit
00beM razos. OrTHOCWIENBHAS NNOTHOCTH Ta30B. Peaxipwn
KOMILIEKCOOOPA30BAHMA ¢ y4YaCTHEM  HEOPraHHYECKHX
ReiecTs (Ha INpUMEPEe THAPOKCOKOMIUIEKCOB HHMHKA M
ATFOMUHYA).

OK 04, JIP32, JIP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
[1P62, 11P63, I1P67

Tema 2.2.
DNEeKTPOJIHTHYEC-
Kast JIMCCOTHAIAs
W HOHHBEA 0OMEH.

Teoperuueckoe 3amsrme. TeopHs 3IEKTPONNUTHYECKOH
JHCCOIHAIIAN.

Teopus >HEXTPONMTHYECKON JHUCCONMANUU. DNEKTPOJIH3.
I'mpponns coneil. 3mHaveHye rujapoinusa B OHOJOIHYESCKHX
obmenneIx  npoueccax. [IpuMenerwe  rHAponM3a B
IIPOMBINUICHHOCTH.

OK 02, JIP23, JIP24, MP6, MP16,
MP17, MP18, TIP62, ITP63, I1P64,
I1P65, ITP66

Jlaboparopaoe 3amsTme Nel. Hccenenopanue pa3iIdvYHBIX
THUIIOB XUMHYECKIX PeaKLUil.

HccnepoBanme peaxnuil pazinoxeHus, cocauHeHyusa, obdMeHa,
samMereHud. Katamtadeckue peakuiy B HEKATATATHYECKHE,

OK 02, IIK 3.2, JIP2S5, JIP26, JIP32,
MP21, MP24, 11P62, I1P63

Konrpoabnaa pabGora Nel, Crpoenme semecrsa #
XMMHPYECKHE PEaKIHH.
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Pazyxen 3. Crpoenne u CBOIICTBA HCOPTAHAYECKHX BEIECTB

Tema 3.1.
Knaccudukars,
HOMEHKJIaTypa u

CTPOCHHE
HEOPraHAIeCKuX

BEIECTB

Teoperuueckoe 3ansrue. Heopranyuueckue BerecTsa.
Ipemmer HEOPraHUYeCcKoH XUMUH. Braumoceaze
HEOpraHmueckux BemectB. Kiaccmwkanus HEOopraHHIECKHX
BewecTB. lipocthie B cnoxubie BermecTBa. OCHOBHBIE KIAacChl
CIIOMHBIX BEHIECTB (OKCHIBI, TI'MAPOKCHIBI, KHUCIOTEHL, COJIM).
HoMeBknarypa ¥ Ha3BaHHE HEOPraHWYECKHX BELIECTB MCXOAA
M3 BX XUMHYECKOH (POPMYINBI MM COCTABNCHHE XMMMYECKOMH
bOopMyTIHI HCXOAA M3 Ha3BaHHs BELIECTBA 10 MEXTyHAPOAHON
WIH TPHBHATLHON HOMEHIUIAType.

Mexmonekyspable  Bzaumojieiicrus.  Kpucranmoruaparnl.
ArperatHple COCTOSHMSA BeulecTRa. Kpucraumueckue H
amMopdHEIE BENIECTBA. |HOBI KPUCTAIUIMYECKHMX  PEINETOK
(aromnas, MOJIEKYJIIPHA, HOHHAA, METANARYECKAs ).
3aBdcuMOCTE, ¢hu3MdecKMX CBOICTB BemiecTBa OT THHA
KPUCTAJUITYCCKOH perreTkH. 11prarmsr MHOrooOpasus BemecTB.
CoppeMeHIbIC IPe/ICTaBICHHS O CTPOSHUH TBEPIBIX, JKUIKUX U
razo0o0pa3HbIX BeecTB. HHIKIe KPHCTAILIBL.

OK 05, JIP33, MP21, MP22, MP23,
MP24, TIP61, TIP62, TIP65

IIpaktudeckoe 3ausTHe Ne3. CocrasieHHEe XHMHYECKOH
(GopMyIiEl BEIIECTRA.

OK 04, JIP32, JIP34, MP1, MP2,MP3,
MP5, MP7, MP12, MP13, ITPG2,ITP65

Tema 3.2.
Duzuko-
XHUMHYCCKUE
CBOHCTBA
HEOPraHUYECKHX
BEHIECTB

Teopernueckoe 3ansarne. Metaisl ¥ HeMETAINbL

O0mpe ¢u3ngeckne U XHMHUYECKHE CBOMCTBA METaJUIOB.
Crnocobs1 nonyueHus. 3HaYeHHEe MCTALIOB M HEMETaIoB B
OPHPOJIE M XHUBHEHACATCIIBHOCTH YEHOBEKA H OPraHU3MOB,
Koppo3us meramnop: BUZAB KOPPO3HH, CIOCOOBI 3aUIHTHI
METAJNIOB OT KOPPO3NHU.

Obmue ¢Qu3mveckue W XUMHUYECKHE CBOMCTBAa HEMETalUIOB.
Turaasie ceoiicTa metTannos IY— YII

rpynn.  Kiaccmdukanust W HOMEHKIATypa COCAMHCHHH

OK 02, JIP23, JIP24, MP6, MP16,
MP17, MP18, [1P61, ITP62, 1IP63,
11P64, , TIP65, I1P610
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HeMeTawioB. KpyroBopoTel OWOTCHHBIX  3JCMCHTOB B
HpHpPOJE.

Teoperueckoe 3anaTHe. OCHOBHBIE KIIACCH HEOPraHMIECKUX
BEITECTR.

XAMHUECKIe CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHHUECKIIX
BEeINECTB (OKCHIOB, TIHMIPOKCHIOB, KHCJIOT, Cojelf W 1p.).
3aKOHOMEPHOCTH B H3MCHCHWH CBOMCTB HPOCTBIX BELIECTB,
BOJIOPOHBIX COCIMHEHHMIA, BRICIHMX OKCHJIOB H

OK 05, JIP33, MP21, MP22, MP23,
MP24, [1P63, TIPS

THAPOKCHIOB.
Ipaxtuaecxkoe 3amAaTHe N4, CocraBieHne ypaBHEHHI
XHMHYECKHX PeaKiluii.

CocrapieHue ypaBHEHHE XMMHUSCKHX pPEakiMil C YyYacTHEM
NPOCTBIX ¥ CIHOKHBIX HEOPraHHYECKHX BELIECTB: OKCHIIOB
METALIOB, HEMETALIOB M aM(OTepHBIX  EMEHTOB;
HEOPTaHWYeCKMX  KHCJIOT, OCHOBAaHHH M amM{oTepHsIX
FHAPOKCHIOB, HEOPraHUYECKHX CONIEH, XapakTepU3YIOEX HuX
CBOHCTBA.

OK 04, JIP32, JIP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
I1P62, ITP64, 1IP65

IpakTnueckoe 3anarme NeS. Pemenpe npaxtxo-
OPHEHTHPOBAHHBIX 33J@Huil Ha CBOMCTBa HEOPraHWYECKHX
BEMIECTB.

OK 02, 11K 3.2, JIP2S, JIP26, JIP32,
MP21, MP24, I1P62, ITP63, I1P64,
IIPGS, ITP66

Jlaboparoproe 3amstue Ne2, Mccriegomamue CBOMCTB
METAILIOB M HEMETAILIOR

Hccnenopanne  GHM3MUECKUX W XHMHMECKHX  CBOMCTB
METANIOB M HEMETamioB. PemieHne 3SKCIEPHMEHTAIBHBIX
3a/1a9 M0 CBOHCTBAM XUMHYECKHM CBOHCTBAM METAJIOB M
HEMETAINOB, IO PACHO3HABAHHUIO M MONYYEHUIO COCAUHCHMH
METaUIOB B HEMETAIIIOR.,

OK 02, IIK 3.2, JIP25, JIP26, JIP32,
MP21, MP24, T1P63, I1P64, I1P0S5,
I1PG6, 1TP68

Koutponsnaa pabora Ne 2. CpoficTBa HEOPraHHYECKUX
BEILECTB
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Pasnen 4. CrpocHne H cBOHCTBA OPraHuYecKHX BEHCCTR

Tema 4.1,
Knaccuduxanmus,
CTPOCHHE H
HOMEHKIIATYpa
OpraHHYEeCKuX
BEIECTB

Teopernueckoe 3ansarue. [Ipeqmer opragmaeckoi XUMHAM.
B3apMOCBSI3b HEOPraHWYECKUX M OPraHHYECCKHX BEINECTB.
XHMMHYECKOE CTPOCHHE KaK NOPSJOK COCIHMHEHUS aTOMOB B
MOJEKYJIE€ COTHACHO HX BaNleHTHOCTH. OCHOBHEIC IOIOXECHUS
TEOPUH XUMHYECKOrO CTPOCHHS OPFaHMYSCKHX COCHAWHEHUHN
AM. bytaeposa. VrnepanLIﬁ CKECJIET OpraHHYecKOR
MOJNEKYNEL. MoslekysipHbIC B CTPYKTYPHEBIE (Pa3BEepHYTEHIC,
COKpAINEHHBIE) XUMHYecKHE HOPMYIEL. 3aBHCHMOCTE CBONUCTB
BEIIIECTB OT XUMHUYECKOTO CTPOSHHS MOAEKYIL.

OK 05, JIP33, MP21, MP22, MP23,
MP24, I1P61, I1P62, TIP3

Teopernueckoe 3amarme. M3omepus B oprasudeckoi
XMMITH.

WszomMepus m n3oMepsl (CTPYKTypHasA, reoMeTpuyeckas (Luc-
Tpasc-u3oMepus). Kparnocts xumurdeckoil csa3u. Ionarre o
¢ysxnuonansHo¥  rpymue. Ilpunmuner  xraccuduxanuyu
OpraHHyeckuX coeiuHenui. MexnyHapoasas HOMEHKIATYpa
U IPUHIHIE] HOMEHKJIATYPBI OPraHUIeCKUX COCAUHCHUE.

OK 05, JIP33, MP21, MP22, MP23,
MP24, 11P62, 11P63, 11P64, 11P65

IpaktHieckoe 3sansirme Ne6. CocraBrneHue CTPYKTYPHBIX
(OpMYIT OPTraHHUIECKIK BEIICCTB.

Homenxiarypa oprausyeckux COSHHCHIE OTACTBHBIX KIIaccoB
(HachOIlCHHBIE, HEHACHIIIEHHBIE 7} ApOMATHYECKHE
YIJICBOMOPONBL,  CIMPTH, (ICHOJBL, AIBIETHIIBI,  KETOHB,
kapOonoBbie KHCIOTEI M JAp.) COCTaBNEeHWE IOJHBIX U
COKpAICHHLIX CTPYKTYPHLIX (OpMYII OPTaHM4YECKHUX BEIECTB
OTJCJILHBIX ~ KJACCOB,  HCHONB3ys  MX  HA3BaHMA 1O
CUCTEMATHIecKOl  HOMeHKIaType. Pacuersl npocrefiuefi
GopMyIIBI OPraHUYeCKOH MONEKYJNEB], UCXOAS U3 3JIEMEHTHOIO
cocrana (B %o).

OK 04, JIP32, JIP34, MP1, MP2,
MP3, MP5, MP7, MP12, MP13,
[1P62, 11P63, ITPO4, I1P65
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Tema 4.2.
CroficTea
OpPTaHUYECKHX
COeIMHCHHH

Teopernuecxoe 3anaTue. IIpenenasasie yrileBoOpObL
I'openne MeraHa KaK OA¥H H3 OCHOBHBIX HCTOYHHKOB TCINNA B
HPOMBIIVIEHHOCTH M Opiry.  CBOMCTBa  OPUPOIHBIX
YINEBOHOPOAOB, HAXOXJEHWE B TPHPOJAE H NPHMCHCHUC
aNKanoB

OK 05, JIP33, MP21, MP22, MP23,
MP24, 11P62, 11P64, 11P65

TeopeTﬂqecmoe 3JaHdaTHE. HereﬂeﬂbHBIe 1 apoMaTHYCCKHC
YTICBOAOPONBL

HOJIPIMGPH?;B.III/I}I JTHJICHA KAaK OCHOBHOC HalpaBJICHHC €TI0
YICTIOJIL30BAHH. Fopeﬂne alCTHIICHA Kax HCTOYHHK
BBICOKOTCMIICPATYPHOI'0 TJIaMEdu sl CBapKd H  PE3KH
MCTAJIIOB,

OK 05, JIP33, MP21, MP22, MP23,
MP24, I1P62, TIP64, ITP6S

Teoperuueckoe 3aHsATHE. Kucnoponconepxamue
OPraHUYecKHe COCTMHCHMS.

Crnuprer v mpocteie 3Qupsl, (EHONBI, aNpICTAAB U KCTOHEI,
KapOOHOBBIE KHCIOTHI M MX IIpOH3BOAHEBIC. [IpakTHdeckoe
IpPUMCHEHHE  OTWJICHITIMKOJS,  DIHIepHHa,  (eHoia.
IIpumenenune Qopmanp/iernia, aleTATHIErHIa, YKCYCHOH
KHCIOTE.. Mpula Kak CONM BBICHIHX KapOOHOBHIX KHCIOT.
Moroimue croicTBa MbLIA;

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

Teopernueckoe 3aATHE, A30TCOASPKALIME OPraHHUCCKUE
COCTUHEHMA.
AMIHBI U aMHHOKHUCIIOTEI, OCITKH.

OK 05, JIP33, MP21, MP22, MP23,
MP24, T1PG2, T1P64, ITP65

Teoperuueckoe  3ammTe.  (CBoiicTBa  OpraHMYCCKHUX
COCTMHEHHH.

Knaccuduxanus u 0COOCHHOCTH OPraHHYECKHX pPEaKmuii.
Peaxknmonnnie nepTprl. Pamukanst. IlepBonavyansabie TOHSTHSE
0 TUITAX ¥ MEXAHU3Max OPraHMIEeCKUX PeaKIui.

OK 05, JIP33, MP21, MP22, MP23,
MP24, T1P62, I1P64

IlpakrHueckoe 3amarme Ne7. Pemenne TIeHETHYECKUX
MEHOYEK OPTaHHYECKUX BEHICCTB.

OK 04, JIP32, JIP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
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Peurenwe uemoyex mnpeBpalleHuil Ha I'eHCTHYECKYIO CBA3b
MEMTY KIACCAMH OPTAHHYECKUX COEJIMHEHUH C COCTaBIeHUEM
HasBaHuil OPraHmYecKuX COCAMHEHMH IO TPHBHANBHOH HIHA
MEXIYHAPOJHOM CHCTeMaTnyeckoil HoMeHKnarype. Pemenne
pacueTHBIX 3a7ad 10 YPaBHCHHAM peakiuid ¢ yYacTHEM
OPraHHYeCKUX BELIECTB.

[1P62, [1P64, TTP6S

JlaGoparopnoe 3amstme Ne3. llomyuenme OSTHIEHZ H
U3YYCHYE ero CBOKCTB
[onyuenne sTHnena u3 3TagoNa B 1aboparopiy M M3ydcHHE

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

OpPranuvyeCcKUX BCIICCTB

ero PU3NYIECKUX M XMMHUYECKUX CBOHCTB. 2 T MP23, MP24, T1P62, T1P63, 11P064,
CocrapneHue peaxiiwifi OpPUCOCJVMHEHMS W OKHCJIEHHS Ha I1P65, TIP66, I1P68

upuMepe STuiIcHa. Perrenne pacyeTHHIX 3343 ¢

HCHOJB30BAHKEM IUIOTHOCTH Ta30B HO BOJOPOAY H BO3AYXY.

Konrponsnas pabora Ne3. Crpykrypa H cBoOHCTBa 5 o

Pazgen 5. Kunernu

C€CKHE H TEPMOAUHAMHYMECKHE 3aKOHOMEPHOCTH IPOTCKANKA

XHMHYECKUX Peakumi

Tema 5.1.
Kunerngeckue
3aKOHOMEPHOCTH
IpOTEKAHHS
XHMHAYECKIX
peaxipi

Teoperuaeckoe 3ansrue. CKOPOCTH XUMHYECKOH PEaKIMy.
Xumuueckue  peaknmu.  Koraccuduxanms — XUMHYECKHX
peaxknmii: 1o  (azoBomy cocraBy (FOMOI€HHBIE H
T€TepPOreHHbIC), IO  MCHOJB30BAHHIO  KaTajusaropa
(kaTasHTHYCCKHE U HeKaTaruTHieckue). CKOpOCTh PEaKyH,
€¢ 3aBHCHMOCTh OT pa3NHUYHBIX (AKTOpPOB: TIPUPOJIbE
pearupylongx — BeIiecTB, KOHLEHTPalMH  Pearupyrolmux
BCIECTB, Temueparypsl {(npaswio Baur-I'ogda), mnomann
PeaKIOHHON IIOBEPXHOCTH, HANHYMA KaTanusaropa. Poinb
KaTaju3aToOpOR B IIPHPOJIC M IPOMBIIIICHHOM IPOK3BOACTBE.
Jueprus. — axKTUBAME.  AKTHBHPOBAaHHBIH  KOMIUICKC.
KaranusaTopsr 1 Katanus. Ponb kaTaau3atopoB B IPUPOJE H
IIPOMBIIIIEHHOM JIPOH3BOJICTBE.

OK 02, JIP23, JiP24, MP6, MP16,
MP17, MP18, ITP62
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IpaxTigeckoe zansarne Ne8. Pacuerbl ¢ HCHONB3OBaHHMEM
npunnuna Jle Hlarense

Ipurnnurn Jle Hlarense, Bmasame pasimvHbX GaKTopos Ha
U3MECHEHME  PaBHOBECHA  XMMHYCCKMX  peakiuil.  3aKoH
JEUCTBYIOIMX MAcC H KOHCTaHTA XUMHMYECKOrO PaBHOBECHSL
Pacuers! paBHOBECHBIX KOHIEHTPAIH pearupyrolx BEIICCTR
¥ HpOAYyKTOB peaximid. Pacuers! Temiororo saddexra peakumy.
Haxoxzenre HarrpapiIcHus CMEITICHUS PABHOBECH XUMMUECKOH
peaknue ¥ agam3 (akropoB, BIISTIOHMX HA CMEIICHHC
XMMHYECKOT'O PaBHOBECHS.

OK 04, 11K 3.2, JIP25, JIP26, JIP32,
MP21, MP24, MP31, MP32, MP33,
MP36, MP37, MPS5, MP56, 11P62

Pazgen 6. [Incnepcunie cHcTeMBI
Tema 6.1. Teopernueckoe 3anarhe. PacTeopeHnme Kak — GH3UKO-
Jlucrepcusie XUMHYCCKHH TIPpOIecc.
CUCTEMBL H JlucepcHpie W KOJJIOWAHBIE CHCTEMBL PacTBOpeHHE Kax
daKTope! BX GH3HKO-XFMITIECKIH TIPOHECC. PacTsopel Crocodu1
YCTOHIHBOCTH IPHIOTOBIEHHS PacTBOpoB. PacteopmMocts. Maccopas jlong
PacTBOPEHHOTO BEIICCTBRA. IIpenenrHO  OUYCTHMBIE
. OK 02, JIP23, JIP24, MP6, MP16,
KOHIICHTPAIUH U KX HCIIONL30BAHHE B OLEHKE IKOJNOTHUECKOH
MP17, MP18, I1P62
OesonmacnocTH. Kiraccmduramyss AHCHEPCHBIX CHUCTEM IO
cocrapy. Crpoenvie M (akrTopbl YCTOHMIHBOCTH JHCIEPCHBIX
cuctem. Pacrio3naBaHpe MCTHHHBIX PacTBOPOB, KOJUIOHHBIX
PacTBOPOB M TPYyOONHCIIEPCHBIX cucTeM. CTpOSHHE MHTEIIIBL
PacceuBanme cBeTa npu IPOXOXKAESHHU CBETOBOIO IIyuKa 4epes
ONTHYECKH HEOTHOPOAHYIO cpenly (3 dexra Tunnamt).
Tema 6.2. JlaGopaTopHoe 3annTue Ned. [IpuroTopncHue pacTBOPOB
Wccnenosanne | [lpurorornenue aCTBOPOB 3a/jaHHOMI MOJIIPHOM
! ; fHH P ( P eHm( prioi) OK 02, [IK 3.2, JIP25, JIP26, JIP32,
CBOHCTB CHTPAIIH c HPAKTAKO~OPH OBaHHBIMH
P P PHEHTHD MP21, MP24, [1P62, TIP64, IIPG6,
JICTICPCHEBIX BOIIPOCAMH), OHPEICHCHHE CPEIIBI BOJIHBIX PACTBOPOB.
I1P67, ITPy8
CHCTEM JUI UX
HACHTHDUKAITHY
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IIpodeccHoHATLHO-OPHEHTHPOBAHHOE COAEPKARME (COAEPXKAHUE IPHKIANAHOTO MOAYJIHA)

Pazpen 7. Xumvun B 65{1}7 H HpOI/IElBOIlCTBeHHOﬁ ACATCILHOCTH HEJJOBCKA

Tema 7.1. Hpaxrrueckoe 3anaTre Ne9. Cocrapnenue KeiHCoB Ha TeMy

Xumust B ObITY B | «XHMUS M 2JEKTPOMEXAHUKAY

OK 02, [IK 3.2, JIP25, JIP26, JIP32,

HpOHSBOIIuCTBeH— Keiicet (¢ ) yueroM  Oymyineit HpO@)eccn(}HaanOJf . , JIP33, MP21, MP24, MP31, MP32,
HOM JICATENBHOCTH) HA aHaIH3 HH@)opMamiH ) HpOHBBOI[CTBeIiHOH MP33, MP36, MP37, MPSS, MP56,
JeSTeILHOCTH JICITCNEHOCTH YENIOBEKa, CBS3aHHOH C mepepaboTkod u [IP61. [IP6O
YeITOBeKa NONYYCHHEM  BEIIECTB, a  TaKKe IKOJIOTHYCCKOM ’
0e30IIaCHOCTHIO.
H;()amuqecxoe zapaTHe Nel(. 3ammra xeiico Ha Temy OK 02, TIK 3.2, JIP25, JIP26, JIP32,
O — y | P33, MPL MP2A, MP3 I, MP3)
PEACTABICHT pesyJIBTaTo bt MP33, MP36, MP37, MP55, MP56,
(BBICTYIUICHHE C PE3CHTANUCH)
11P69
Ilpomexyrounas arrecranus (uddbepeHIEpOBaHHbIN 3a4eT) 1 -
Bcero: 69 14
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3. YCJIIOBHUS PEAJIM3AINHU HPOT'PAMMBI YUHEBHOI'O TIPEJMETA

3.1. MaTepuanbHo-TEXHHYECKOE oDecnieyeHHe

it ocsoeHmst nporpammbl  yueOGHOro mnpemMera OQOIT6.12 Xumus B
OBIIOY «KOMT» umeercs yaeOHbI kabuneT «EcTeCTBEHHBIE HAYKMY.

Tlomerenne xabuHeTa OCHAIIEHO TUHOBBIM OOOPYAOBAHHEM, B TOM YHCIIE
cleualu3¥poBaHHOM  yueOHoM  Mebenplo HW  cpeicTBaMu  o0ydeHws,
HEOOXOOUMEIMH IS  BBIIOJHEHHWs TpeOOBaHWMH K YPOBHIO IIOATOTOBKH
oby1Iaronxcs.

OcHammeHue yuebHoro kabusera:

— IIOCaJOYHLIC MECTa IO KONUYECTBY 00yJalOmIUXCs;

— pabouee MecTO Npeno/iaBaTes;

~ mpodeccuoHATBHO-OpHEHTHPOBAHHEIE 3aIaHuUA.

HunakTugeckue MaTepuaibl:

— METOAMYECKHE PEKOMEHAAMH IO BHINOJIHEHHMIO NPAaKTHYECKHX padot mo
yaebHoMy npeamety OOI16.12 Xumus;

— KOMILIEKT 3aJaHui 714 [IPOBENEeHUS NHChMEHHBIX KOHTPOIBHBIX padoT;

— KOMILIEKT 3aJlaHuH LISt HMPOBEICHUS MIACHEMEHHOIO
IndQepenIpoBaHHOIO 3a9eTa,

Texunueckre cpecTa 00ydeHUA:

— IEPCOHAIBHBIH  KOMIBIOTEp C  JIMIEH3WOHHBIM  IIPOIPaMMHBIM
obecriegeHHEM;

— IIPOEKTOP C IKPAHOM.

3abl;

bubnmoTexa, YATATBHBIN 31 C BBIXOJOM B ceTb VHTepHeT.

3.2. Hadopmanuornoe odecriedeHHe peaiH3allii HPOrpaMMebl

Jis peanusaigy nporpaMMsl B 6ubnuoreunoM ¢ornme OBIIOY «KOMT»
MMEIOTCSL TIeYaTHBIE W DIEKTPOHHBIE O0pa3oBaTelbHBIE H HH()OPMAIMOHHLIE
pecypcHI I UCTIONB30BaHus B 00pa3oBareIbHOM IIpollecce.

3.2.1. OcHoBHBIC HCTOYHUKH

I. Xuvus: ygeOHUK U1t cpenHero npodeccroHansHoro obpazosammst / 0.
A. Jlebenes, I. H. ®agees, A. M. T'ony6es, B. H. Illanosan; mox oGuei
penaxuuei ["H. Mageesa. — 2-e u3i., nepepad. u jomn. — Mocksa: M31aTensCcTBO
HOpaiit, 2023. — 431 c. — (ITpopeccuonansroe obpazosanue). — ISBN 978-5-9916-
7723-3. — TexcT: anexrposHsit // Ob6pasosatenshas miaardopma IOpaiit [cait). -
URL.: https://urait.ru/bcode/513073
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2. Aadbunorenosa, Y. B. Xumus: y4eGHHK ¥ TPaKTUKYM IS CPEIHETO
npodeccuoHampHOro oopazonanus / M. B. Audunoresosa, A. B. babkos, B. A.
[TonkoB. — 2-e u3x., ucnp. u gon. — Mocksa: M3gatenscTro IOpaiit, 2023. — 291 c.
— (IIpodeccuonanpHoe obOpazoBanme). — ISBN 978-5-534-11719-6. — Texcrt:
anektponusiit // O6pasoparensras miuatgopma Opaiir [caifit]. — URL:
https://urait.ru/bcode/513807

3.2.2. JonoJHATEIbHBIEC HCTOYHUKH

1. Xumusa. 3agagnuk: yaebaoe mocobue i cpegHero npodeccrHoHaIbHOTO
obpazosasus / FO. A. Jlebener [u mp.]; non obmeit pemaxmueit I'. H. ®ageena. —

Mockea: MspatenpctBo HOpaiit, 2023. — 236c¢c.— (IIpodeccuornansroe
obpazosanue). — ISBN 978-5-9916-7786-8. — TekcT: ONEeKTPOHHBIH //
OO0pazoBaTenbpHas maThopma IOpaiit [caiiT]. -

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

2. 3aptieB, O. C. Xumus. JlaGopaTopHbI MPakTUKYM M COOpPHHK 3a1ad :
yuebHOoe Inocobme mnaA  cpenHero  npodeccHoHardpHOro  obpaszoBaHus /
O. C. 3aiines. — Mocksa: Wz nareasctBo IOpaiir, 2023. ~ 202 c. ~
(Ilpodeccuonansrroe obpazoranue). — ISBN 978-5-9916-8746-1. — Tekct:
sneKTpoHHBIH  //  OOpasoBarensHas — Iwiatgopma  FOpafit  [caifit]. -
URL: https://urait.ru/bcode/513541 '

3.2.3. NaTepHeT-pecypcnl

1. Engpnas koaneknuH — UUQPOBBIX  00pa30oBaTENbHEIX  PECYPCOB
[Qnexrponnsiit pecypc] URL: http://school-collection.edu.ru/

2. Poccuiickas ornekTpoHHas IIKoJa [OnekTpoHHBIR pecypc] URL:
https://resh.edu.ru/

3. Mndoypoxk [Onextponnsiii pecype] URL: https://infourok.ru/

4. Pemry EI'D. Xumus [Onextpomnusiii pecypc] URL: https://chem-
ege.sdamgia.ru/
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4. KOHTPOJIb 1 OIEHKA PE3YJIBTATOB OCBOEHM: YUYEBHOI'O

HNPEIMETA
KouTpons © OIEHKa pe3yabTaTOB OCBOEHHS Y4eOHOro
pPacKpeIBAIOTCA  dYepe3  JUCIUIVIMHApHBIE  Pe3yJIbTaTthl,

npeaMera

HallpaBJIE€HHLIC Ha

dopMupoBaHKe OOHMIMX M TPOQECCHOHATHHBIX KOMIIETEHIHH II0 pasjenaM W

TEMaM CoIepKaHnusd y‘IG6HOI'O MaTtepuana,.

Ooman /
npodeccRoHaIbLHAN
KOMIIe TeHIM

Pazpen / rema

THIBI 0LIEHOYHBIX MEPONPUITHH

OK 02. Hcnonszopath
COBPCMCHEBIC CpeAcTBa
HOHCKa, aHa3a H
HHTEPIIPETAIAN HMH(POPMAIHH
u uHG OpMaIHOHHbIE
TEXHOJOTHE IJI1 BHIIOIHEHHS
3a7a4 mpodeccHOHaIBHOR
JESTEEHOCTH

Pazpen 2, Tema 2.2.

Tectupopanue
YeTHRIE ompoc
[IpesacraBnenne
naboparopHsIX paboT
Kourponsras pabota

PE3YIBTATOB

Paznen 3., Tema 3.2.

Tectuposanue
YcTubi# onpoc
{Ipencrapnecuue
1abOpaTOPHBIX M
pabot

KourponsHas pabora

PE3YIBTATOB
IIPaKTHYECKHAX

Pazpen 5., Tema 5.1.

TecTupoBaHne
VYeTHbIH onpoc
IIpencrasnesnne
IPaKTHYeCKuX paboT

pEe3YIBTATOR

Pazpen 6, Tema 6.1.,

Tema 6.2,

YcTubli onpoc
Ipencrapnense
1abopaTopHBIX padoT

Pe3yILTATOB

Paznen 7, Tema 7.1.

[Ipencrarnenue
IPaKTH9EeCcKHX paboT
Keiic samanus

pe3YyNLTATOB

OK 04. Db dexTHBHO
B3aUMOACHCTBOBATD a
paboTath B KOJUIGKTHBE H
KoMare

Pazpgen 1, Tema 1.1.

TecrupoBanue
Yernriit onpoc
IIpencrarnenne
TpaKTHYeCKuX paboT

Pe3ynpTaTOB

Pazpen 2., Tema 2.1.

Tectuposaune
YeTHBIH onpoc
Hpencrapnesue
IIPaXTUUECKHX paboT

PE3yNIBTATOB

Pazmen 3., Tema 3.1.,

Tema 3.2,

Tectupopanue
VeI onpoc
[IpencraBnenue
nabopaTopHBIX M

Pe3yiILTAaTOB
HOPaxTHYCCKUX
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paboT
KonTponsHas pabora

Paspen 4., Tema 4.1,
Tema 4.2.

TecrupoBanue
VeTHBIH onpoc
[Tpencrasnenne
7abopaTOpHEIX H
pabot

KonTtponbHas paboTa

pPe3ynLTaTOB
[IPAKTHYECKHX

Paznen 5., Tema 5.1.

Tectupopanue
VYcTHBI onipoc
IIpencrasnenue
MIPaKTUYECKUX paboT

Pe3yIbTaTOB

OK 05.

VCTHYIO |
KOMMYHHKAITHIO

rOCYIaPCTBEHHOM
Poccuiickolt Qenmepamu ¢
YIETOM ocobeHHOCTEH
COLMATHHOTO ¥ KYJIBTYPHOTO
KOHTEKCTa

OcymecTBiasTh
IMUCHEMEHHYIO
Ha
A3BIKE

Paznen 1, Tema 1.2,

TectupoBanue
YeTHBIH onpoc

Pazpmen 2., Tema 2.1.

TecTupoBaHHe
YeTHBIH O1Ipoc
Ipencrapnenue
TIpaxTHYeCKux paboT

Pe3yJILTaToB

Pazpmen 3., Tema 3.1.,
Tema 3.2.

TectupoBanue
YerHsii onpoc
IIpencrasnenne
nabopaTOpPHEIX H
pabot

KonrTponeras pabota

PEe3YyNABTaTOB
IIPaKTHYECKIX

Paznen 4., Tema 4.1,
Tema 4.2.

Tectuposanue
YCTHBIR o1IpocC
IIpencrasnesue
IIPaKTHIECKHX padoT
[Ipeacrasienue
nabopaTopHBIX paboT
KouTtponsnas pabora

Pe3YJIbTaTOB

pe3yIpTaToB

K 3.2.
paboty
HCnoHuTenet

OpFaHI/BOBBIBaTI:
KOJJICKTHRA

Pasznen 3., Tema 3.2.

TecTuporanue
YeTHBIH Onpoc
Ilpencrasnenue
7abopaTopHEIX U
padoTt

KonTponbHas paborta

Pe3yNHTATOB
HPaKTHYECKHIX

Paznen 6, Tema 6.2.

Tectupopanue
YerHbIH onipoc
ITpencrasnenue
nabopaTopHEIX paboT

pE3yiALTaTOB

Pazmen 7, Tema 7.1.

IIpencraBnesue
IIPaKTHYeCKHX pabor
Kefic 3apanns

pesysIbTaToB
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