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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITIPOTPAMMbBI YYEBHOI
JANCHUITVINHBI «XUMHWSA»

1.1. Ob6aacThr npuMeHeHHs padoueii MporpaMMbl

Pabouas mporpamMa y4eOHOW AMCHUIUIMHBI SIBISICTCS YacThIO OCHOBHOW 00pa3oBaTeNbHON
nporpammsel B cooTBeTcTBHHM ¢ PI'OC CIIO cnenmanbroctr 22.02.06 CBapovHOe TPOU3BOICTBO,
y1B. IIpukazom MOH P® 09.12.2016 r. Ne 1554, 3apeructpupoBan B Mun.roct. P® 22.12.2016
r. Ne 44899

1.2. MecTo AUCHMIUINHBI B CTPYKType OCHOBHOII mpodeccuoHalbHOl 00pa3oBaTebHOM
nporpammbl: OY]J[.07 Xumust OTHOCUTCSA K 0a30BbIM y4E€OHBIM JHCIHUIUIMHAM, M3y4aeTcs Ha
0a30BOM ypOBHE M BXOJHT B 0011€00pa30BaTEeIbHBIN ITUKIL.

YueOHasi JOUCHUIUIMHA HMMEET MEXKIIPEIMETHbIE CBS3H ¢ o00meoOpa3oBaTeJbHBIMH
aucuunauaamu - OYJI.03  Maremaruka, OVY.06 ®usuka, OVY.08  buonorus;
¢ oomenpodeccuoHanbubiMu  aucuummHamu:  OIL.05  Oxpana Tpyma, OIL08
Marepuanoseneane, OIL09 Dnekrporexnuka u snekrponuka, OIL10 Merpomnorus,
CTaHmapTu3amuss W cepTuduxanms, OIl.11  be3omacHOCTb  >KU3HENESATEIBHOCTH,
¢ npodeccuonaabHbiMu MoayJasiMu: [IM.01 TloaroroBka u oCyliecTBICHHE TEXHOIOTUUECKHUX
MPOLIECCOB M3rOTOBJIEHUA CBapHbIX KOHCTpykiuid, [IM.03 KoHTponap kauecTBa CBapOYHBIX
pabot, [IM.04 Bemonnenue padot o npodeccuu 19906 DnekTpocBapivK pydyHON CBapKH.

1.3. He.]]b ! IVIAHUPYEMbI€ Pe3yJabTaTbl 0OCBOCHUA TUCHUIIIMHDBI:

HGJIBIO JUCHUIIIINHBI SABJISACTCS q)OpMHpOBaHI/Ie Yy CTYACHTOB HPCACTABJICHUSA O XHUMHUYCCKOU
COCT&BJ’IHIOH.[CIZ CCTCCTBGHHO'H&Y‘IHOIZ KapTHUHbI MHpPA KaK OCHOBLI IIPpUHATHUSA pemeHHﬁ B
JKU3HCHHBIX U IMMTPOU3BOJACTBCHHBIX CUTYyallUAX, OTBETCTBCHHOT'O ITOBCICHHUA B HpPIpOI[HOﬁ cpeac.

3agauu AMCHMILVIMHBI:

1) chopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHYECKUX IIPOLECCOB H
SBJICHUM B OKPYXKAIOWIEH Cpeze, LEeJIOCTHOM HAay4HOW KapTHHBI MHpA, B3aMMOCBS3H H
B3alMO3aBUCHUMOCTH €CTECTBEHHBIX HayYK;

2) pa3BUTh YMEHHUS COCTaBIISAITH (OPMYNIBI HEOPraHUYECKUX U OPraHMYSCKHX BEIIECTB,
YPaBHEHMSI XUMHUYECKUX PpEaKIUil, OOBACHATh MX CMBICI, MHTEPIPETUPOBATh PE3YJIbTATHI
XUMHUYECKHUX SKCIIEPUMEHTOB;

3) cdopmHpoBaTh HAaBBIKM MPOBEICHHS MPOCTECHIIMX XUMHUYECKHX 3KCIEPHMEHTATbHBIX
UCCIEIOBaHUM ¢ CcoOOMIOZeHHEM IMpaBWJl 0€30MacHOro oOpallleHusi C BeleCTBaMU U
71a00paTOPHBIM 000PYIOBaHUEM;

4) pa3BUTh yMEHHS HCIOJIB30BaTh WH(POPMAIMIO XMMHYECKOTO XapakTepa M3 Pa3IMYHbIX
HCTOYHUKOB;

5) chopmupoBaTh yMEHHS MPOTHO3UPOBATH MOCIEACTBHS CBOCH JCATCIBHOCTH M XMMHUYECKHX
MPUPOJHBIX, OBITOBBIX U IPOM3BOJICTBEHHBIX MPOLIECCOB;

6) chopmMupoBaTh HOHUMAHKE 3HAYUMOCTH JTOCTH)KEHHI XUMHYECKOH HAYKH M TEXHOJIOTHH ISt
Pa3BUTHS COLMAIBHOM U IPOM3BOJICTBEHHOM cdep.
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Kon u IL1anupyemble pe3y IbTaThl 0CBOEHHS! AU CIUILIHHbBI

HAHMeHOBaHHe

(popmupyembIx

KOMIIETEeH U O6mme’ JIMcuunInHApHBIE

OK 01. B 4acTH TPyI10BOr0 BOCIHTAHUS: - BHaZeTh CHCTEMOHM XMMHYECKHX 3HAHMil, KOTOpas BKIIOYAET:

Bribupars - TOTOBHOCTh K TPYAy, OCO3HAHHE IIEHHOCTH | OCHOBONOJATAIONINE HOHATUS (XMMUYECKHIl 2JIEMEHT, aTOM, 2JIeKTPOHHAS

cr1oco0bI MacTepcTBa, TPYA0TI00HE; 000/I0YKa aroMa, S-, p-, O-37TeKTpPOHHBIE OpPOMTANM aTOMOB, HOH,

PCHICHIA 33149 | . ro1oBHOCT, K = AKTHBHOH  J@ATENHHOCTH | MOJEKYJIA, BAIEHTHOCTh, 3JEKTPOOTPHIATENLHOCTh, CTENEHb OKMCIICHHS,

NPOPECCHOHAND" | 1oy yonorMIecKoii H COLMATLHON HATIPABICHHOCTH, | XHMUYEcKas CBS3b, MONb, MOMADHAS Macca, MOJADHEIT — 0ObeM,

HoH CIIOCOOHOCTh ~MHHUIIMMPOBATh, IUIAHMPOBATh M | YIJIEPOIHBIA CKeleT, (YHKLIMOHANbLHAS TPYINA, pajukal, H30MepHs,

ACATCILHOCTH CaMOCTOSTENFHO BBINONHATh TAKYIO JESATEIBHOCTD; | H30MEpPBI, TOMOJIOTMYECKUH Psijl, FOMOJIOTH, YIJIEBOJOPOIBI, KUCIOPOI- 1

TIPUMCHUTCIIBHO | MHTEpec K Pa3IMYHBIM chepam | a30TcolepKalMe COEAUHEHUs, OWOIOTMYECKH aKTUBHBIE BEIIECTBA

K pasitiiHbIM npo(hecCUOHANTBHOM JesTeNbHOCTH, (YTIIeBOMBI, KHMpBI, OEIKH), MOHOMEp, MOIMMEP, CTPYKTYPHOE 3BEHO,

KOHTCKCTaM OBj1ajieHNe  YHHMBEPCAIbHBIMHM  y4eGHBIMH | BHICOKOMOIEKYIISAPHBIE COENMHEHHS, KPUCTAIUIMYECKAS DENIETKA, THIIBI
03HABATEILHBIMH IECTBHSIMH: XHUMHYECKHX PEaKIMi (OKHUCIHTENBHO- BOCCTAHOBHTENBHEIE, HK30-U
a) 0a30BbIe JIOTHYEeCKHE JeiiCTBHUSI: SHIO0TEPMUYECKHE, PEaKLMd MOHHOTO OOMEHaA), pacTBOP, SIEKTPOIHTEL,
- CaMOCTOATEIHLHO dbopMymHIpoBaTh ¥ | HEONEKTPOIUTEI,  DIEKTPONMTUYECKAas  JUCCOLMALMS,  OKHCIMTENb,
aKTyalmu3HpoBaTh NPOONEMY, pacCMaTpHUBaTh €€ | BOCCTAHOBUTENb, CKOPOCTh  XHMUYECKOW  peaklMM, XMMHYECKOE
BCECTOPOHHE; paBHOBecHE), TEOPUM U 3aKOHBI (T€OpUs XHMHYECKOTO CTPOEHHS

- YCTaHABIIMBATh CYIICCTBCHHBIN TNPU3HAK WIH
OCHOBAHHUA JIA CpaBHeHI/Iﬂ, KJ'IaCCI/I(bI/IKaHI/II/I nu
00001IeHHS;

- OmpeiessATh LENH JCeSITEIbHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTUKCHUS;

3aJaBaTb

oprannueckux BemecTB A.M. BytnepoBa, Teopusi 3MeKTPOIUTHUECKOM
auccounanuu, nepuoandeckuii  3akoH .M. MennaeneeBa, 3akoH
COXPAaHEHHUS MacChl), 3aKOHOMEPHOCTH, CHMBOJHYECKHH S3BIK XUMUH,
(hakTONMIOTMUECKNE CBEIEHUS O CBOWMCTBaX, COCTaBe, TOJYYCHHH U
0€30MacHOM  UCMHOJb30BAaHUM  BAXKHEHIIMX  HEOPraHUYECKUX U
OPraHNU4YC€CKUX BCIICCTB B 6I>ITy u HpaKTquCKOfI JACATCIBbHOCTH YCJIOBECKaA,

! YKa3bIBaKOTCA IMYHOCTHBIE U meTanpegmeTHble pesynbTaTbl 3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B oTrnaronsHol popme, popmmpyemsbie
obuweobpasoBaTeIbHONAMCLUUNANHOMN
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- BBIABIIATH 3aKOHOMEPHOCTH M IPOTHBOPCUHS
BpaCCMaTpUBACMBIX SIBJICHUAX

- BHOCHUTb KOPPEKTHUBBI B JEATEIbHOCTb,
OIICHUBATh COOTBETCTBHE PE3YJILTATOB IICIISIM,
OIICHUBATh PUCKH MOCJICICTBUN ACITCILHOCTH;
- pa3BUBATh KpCaTHuBHOC MBIIIJICHUEC npu
PEIICHUKU3HEHHBIX TTPO0JIeM

0) 0a30BbIe HCCIeN0BaTEIbCKUE AeHCTBUSA:

- BIIAJETh HaBBbIKAMHU yueOHo-
HCCIIEN0BATENbCKON 51 MIPOEKTHOM
NesITeIbHOCTH, HaBBbIKAMU paspenieHus
pooem;

- BBIABJIATH NPUUYMHHO-CJICACTBEHHBIE CBSI3U U
aKTyaJII/I3I/IpOBaTI> 3anat1y, BBIABUT'AaThb FI/IHOTCSY
€€ pElIeHMs, HaXOJIWThb AapryMeHThl s
JI0KA3aTeNIbCTBA CBOMX YTBEPXKICHUI, 3a/1aBaTh
MapaMeTpbl U KPUTEPUU PEIICHUS,

- aHaJII/I?;I/IpOBaTI) HOJIYLIGHHI)IG B X0I¢€ peHIeHI/ISI
3a1a4uu pe3y.]II)TaTI)I, KpI/ITI/IIIGCKI/I OIICHUBATh UX
JIOCTOBEPHOCTh, ITPOTHO3UPOBATh M3MEHEHUE B
HOBBIX yCJ'IOBI/IﬂX;

- YMETh NEPEHOCHUTH 3HAHUS B ITI03HABATEIIbHYIO
Y TIPAKTUYECKYIO0 00JIaCTH KU3HEACATEIHbHOCTH;
- yYMeTb HMHTErpUpOBaTh 3HAHUA U3 PA3HBIX
MpeIMETHBIX o0acTel;

- BBIBUTaTb HOBBIE UJEH, MpeasaraTh
OpI/IFI/IHaHBHI)IG IIOAXOAbI 1 peHIeHI/ISI;

- CIIOCOOHOCTh HMX HCIIOJIb30BaHUS B
MMO3HaBaTENbLHOU u COITMAJILHOM
MpaKTUKE

- YMCTb BBIABJIATE XapaKTEPHBIC IMIPHU3HAKNW U B3aMMOCBA3b U3YYCHHBIX
HOHHTHﬁ, IMPUMCHATL COOTBCTCTBYIOIIUC TIIOHATUA IIpU OINKWCAaHHUU
CTPOCHHUA 1 CBOMCTB HCOPIraHNUYCCKUX W OPraHUuYCCKHUX BCHICCTB U HX

MpEBpaIICHUI; BBIABIATH B3aUMOCBSI3b XMMHUYECKMX 3HAHUH C
MOHATHSIMH M TIPEICTABICHUSMU JIPYTHMX  €CTECTBEHHOHAYYHBIX
MPEAMETOB;

- YMEThb HCIOJb30BaTh HAMMEHOBAHUS XUMHUYECKHUX COEIMHEHUU
MEXKIYHAPOAHOTO COK3a TEOPETUYECKOW M MPUKIAAHOM XUMHH U
TPUBHAJIbHbIC HA3BaHMUS BAKHEWIIUX BEIIECTB (STUJICH, AalleTUJICH,
[IIMLEPUH, PeHO, popMalIbIeru]l, YKCYyCHasi KUCIO0Ta, TJIULUH, YTapHbIHA
ra3, yrjIeKUuciblii ra3, aMMUaK, raiieHasi U3BeCTh, HEralleHas W3BeCTb,
MUThEBAsl COJAa U JIPYrHX), COCTAaBIATH (POPMYJIbI HEOPraHUYECKUX U
OpPraHMYECKUX BEUIECTB, YPAaBHEHUS XUMHUYECKHX pPEaKIUi, OObICHATH
UX CMBICJ;, IIOATBEPKIATh XapakTEpHblE XHMMHYECKHUE CBOWCTBA
BEILIECTB  COOTBETCTBYIOUIMMHU  SKCHEPUMEHTAMHM W 3aMUCAMHU
YpaBHEHUN XUMHUYECKUX PEAKIINN;

- YMETh YCTaHaBJIMBATh MPHUHAIIEHKHOCTh U3YUEHHBIX HEOPTAaHUUECKUX
U OpraHMYEeCKMX BEUIECTB K OIpPEACIICHHBIM KjaccaM M TIpyIIaM
COCIMHEHMM, XapaKTepU30BaThb MX COCTAaB U BaXHEHIIUE CBOMCTBA;
ONpeNeNIATh BHJIBI XUMHUYECKUX CBs3€il (KOBaJeHTHas, HOHHas,
METaJlJIN4ecKasi, BOJOPOAHAs), THUIBI KPHUCTAUIMYECKUX PELIETOK
BEIIECTB; KIACCU(PUIIMPOBATh XUMUYECKUEPEAKIINH;

- chopMHUpOBATh TPEACTABJICHHUSI: O XHUMHYECKOH COCTaBISIONICH
€CTECTBEHHOHAyYHOW KApTUHBI MHUpPA, pPOJIM XHMHHM B IO3HaHWUH
SBJIGHUH TpUpOJbl, B (OPMHUPOBAHUU MBIIJICHUS U  KYJIbTYpbI
JUYHOCTH, €€ (YHKUMOHAIbHOM TI'paMOTHOCTH, HEOOXOAMMOM st
pelleHns MPaKTUYeCKUX 3aJad M DKOJOTMYeCKM OOOCHOBAHHOTO
OTHOILLEHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM CPELE;

- yMeTh TMPOBOJUTH pacyeTbl MO XHUMHUYECKUM ¢opMylaM U
YpaBHEHMSAM XMMHUYECKHX PpEaKIUil ¢ HCIOJIb30BaHUEM (DU3NYECKHX
BEJINYUH, XAPAKTEPU3YIOIIMNX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHBIE YCJIOBHUS) T'a30B, KOJMYECTBA BEIIECTBA;
WCIOJIb30BaTh CUCTEMHbIE XUMUYECKHE 3HAHUS Ul IPUHATHUS pelIeHUi
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B KOHKPETHBIX XU3HCHHBIX CUTyalluAaX, CBA3aHHBIX C BCIICCTBAMH U HUX
IMIPUMCHCHUCM

OK 02.
Hcnonb3oBars
COBpPEMEHHbIE
cpeacTBa
MOMCKa, aHaIu3a
u
UHTEpIIpEeTaluu
UHPOpPMALIUHU U
nHpopmaIoH-
HBIC TEXHOJIOTUU
TUIS
BBITIOJTHCHUS
3a/1a4y
npodeccuoHalb-
HOI
JEeSATSIIbHOCTH

B 00s1acTH LIEHHOCTH HAYYHOT'0 MO3HAHUSA:

- c(hOpMUPOBAHHOCTH MUPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUSI HAyKM M OOILECTBEHHOW MPaKTUKH,
OCHOBaHHOTO Ha nanore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJITYPHOM MUDE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM 51
YUTATEIbCKOM  KYJIbTYpbl  Kak  CpeICTBa
BSaI/IMOZ[ef/'ICTBI/ISI MCXKAY JIOAbMU W ITIO3HAHHA
MHUpA;

- OCO3HaHUE LIEHHOCTHU Hay4HOU
NESATEIbHOCTH, T[OTOBHOCTh  OCYHIECTBIISThH
IIPOEKTHYIO u HCCIIEA0BATEIBCKYIO

JesITebHOCThUHIMBUAYAJIBHO U B TPYIIIIE;
OBiajeHne YyHUBEpPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJILHBIMHU 1CHICTBUAMM:

B) pa6ora ¢ nndopmanmeii:

- BJaJeTh HaBBIKAMU MOJIY4YEHUs MHPOpPMALUU
13 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEIIHHO

OCYILECTBIATh TIOUCK, aHaJu3,
CUCTEMAaTU3alNI0 u MHTEpIIpETALNIO
uHpOpMallUM  PA3JIMYHBIX BUAOB U  (QopM
MIpe/ICTaBJICHMUS;

- CO3JlaBaTh TEKCTHI B pa3iHuYHbIX (popmarax c
y4eTOM Ha3zHayeHHs MHGPOpMallMU U LEJIeBOU
ayTUTOPUH, BHIOMpas ONTHUMAIBHYIO (opmy
MIPEACTABJICHUS U BU3YyaJIU3alNH;

- OLICHMBAaTh JIOCTOBEPHOCTb, JIETUTUMHOCTH
nH(popMalluK, €€ COOTBETCTBUE IPABOBBIM U
MOPaJIbHO-ITHYECKHM HOpPMaM;

- yMeThb IUIAHUPOBAThb M BBIMOJIHATh XUMHUYECKHH OSKCIIEPUMEHT
(mpeBpallieHrsT OpPraHUYECKUX BEIIECTB MPU HArpEeBaHUM, TOJYUYCHUE
STWJIEHa U W3y4YeHHE €ro CBOMCTB, KauyeCTBEHHbIE peEakluu Ha
QIBJICTH/IBI, KpaXxMall, YKCYCHYIO KHCJIOTY; JIeHATypamus OCIKOB IpH
HarpeBaHuu, IBETHbIE PEaKluu OENKOB; MPOBOAUTH PEAKIUU HOHHOTO
oOMeHa, OIpeeNsaTh CPey BOAHBIX PACTBOPOB, KAUECTBEHHBIC pEaKIIUU
Ha cynbdar-, kapOOHAT- W XJIOPHUI-aHHUOHBI, HAa KAaTUOH aMMOHMS;
pemarh AKCIEpUMEHTANbHBIE 3aJadyd 1o TeMaM "Mertamisl" u
"Hemertamnsl'") B COOTBETCTBUU C IPaBUJIAMH TEXHUKH O€30MaCHOCTH
npu oOpalieHuu C BEUIECTBAMU U JAOOPATOPHBIM OOOPYIIOBAHUEM;
MPEICTaBIATh PE3yabTaThl XUMHUYECKOIO JKcrIepuMeHTa B (opme
3alMCH YPAaBHCHHWH COOTBETCTBYIONIMX peakiuii u (GopMmynupoBaTh
BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMETh aHAJIM3UPOBATHh XUMHYECKYI0 HH(POPMALHIO, MOITYYaEMYyIO W3
Pa3HBIXMCTOYHUKOB (CpeCTB MaccoBoi nHpopMaluu, cetb UHTepHeT U
Apyrue);

- BJAJAECTh OCHOBHBIMU METOJaMU HAyYHOI'O IIO3HAHUS BEILIECTB U

XUMUYECKUX sIBJICHUN (HAONIOJCHHE, W3MEpPEeHHUE, OSKCIEPUMEHT,
MOJIETTUPOBAHUE);
- YyMETh TMPOBOJAUTH pacyeThl IO XHUMHUYECKHUM QopMylnamM H

YpaBHCHUAM XUMHYCCKUX peaKI_II/II\/’I C HCIIOJIB30BaAHUEM (1)I/I3I/I"ICCKI/IX
BCJIMYMH, XapaKTCPpU3YIOIINX BEIIECCTBa C KOJNYCCTBCHHOM CTOPOHBI:
MacCcChl, o0bema (HOpMaJ'IBHBIC YCJ'IOBI/IH) ra3oB, KOJIHMYCCTBA BCIICCTBA,
HCII0JIb30BAaTh CUCTEMHBIC XUMUUYCCKUEC SHAHUA I IPUHATHUA peHICHI/Iﬁ
B KOHKPCTHBIX KU3HCHHBIX CUTYAIIUAX, CBA3AHHBIX C BCIICCTBAMH U UX
MNPUMCHCHUCM




- HCIIOJIB30BaTh CPEACTBA I/IH(i)OpMaI_II/IOHHBIX n
KOMMYHHKAIIUOHHBIX TEXHOJIOTUM B peIICHUN

KOTHUTHBHBIX, KOMMYHHKATHUBHBIX
U OpPraHM3allMOHHBIX 3a/Jad € COOJII0JIEHUEM
TpeboBaHUM SPrOHOMUKH, TEXHHUKHU

0€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHus,
NPaBOBBIX M OTHYECKHX  HOPM, HOPM
nH()OPMAIIMOHHON O€30MaCHOCTH;

- BJIQICTh HaBBIKAMH PACIIO3HABAHUS U 3aIUTHI
nHpopManuy, THPOPMALMOHHON 0e30acHOCTH
JMYHOCTH;

OK 04.
OddexTuBHO
B3aUMO/ICHCTBO-
BaTh U
paboTath B
KOJIJICKTHBE U
KOMaHJ1e

- TOTOBHOCTBH K CAMOPAa3BUTHIO,
CaMOCTOSTEIILHOCTH ¥ CaMOOIIPEICIICHHUIO;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIEA0BATEIIbCKOM, MPOSKTHON U COITMATIbHOU
JeSTEILHOCTH,

OBiajeHne yHHBePCAJIbHbIMH
KOMMYHUKATHBHBIMU JIEHCTBUSIMH:

0) COBMeCTHAas 1eITeJIbHOCTD.

- TOHWMAaTh H WCIIOJH30BAThH
MPEeUMYIIeCTBAa KOMAHIHON M WHAWBHYyaTbHOU
paboTHI;

- MPUHUMATH 1enu COBMECTHOM
JeSTEILHOCTH, OpPraHHU30BHIBATH "
KOOPJIUHHUPOBAThH JEHCTBUS IO

€€ JOCTIDKEHUIO: COCTaBIATh TIIIaH JIEUCTBUMA,
pacmpenenatb pold € Y4eTOM  MHEHUH
YYaCTHUKOB 00CYKJIaTh Pe3yIbTaThl COBMECTHOM
paboThI;

-  KOOpPAWHHPOBATh W BBINOJNHATE PaboOTy
YCIOBUSAX pealbHOTO, BUPTYaIbHOTO

Y KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHSI,

- OCYIIECTBISITh MO3UTHBHOE CTPATETMUECKOE

- YMETb IJIAHUPOBATH U BBIMOIHATH XUMHUYECKUH SKCIIEPUMEHT
(IpeBpareHust OpraHNYecKrX BEUIECTB IPU HArPEBaHUH, MTOTyYCHHE
STHJICHA W W3Y4YEHHWE €ro CBOWCTB, KayeCTBEHHBIE pPEaKIWW Ha
aNbJIeTH/Ibl, Kpaxmall, YKCYCHYIO KHUCIIOTY; JeHaTypaius OeIKoB Mpu
HarpeBaHWH, IIBETHBIC PEAKIMU OENKOB; MPOBOJUTH PEAKIIMA HOHHOTO
oOMeHa, ONpeeNaTh Cpely BOJAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMU
Ha cynb(dar-, kKapOOHAT- U XJOPUA-aHUOHBI HA KATHOH aMMOHHS;

pemarh SKCHEpUMEHTAIbHBbIE 3afaud 1o TemaMm "'Mertamisl" U
"Hemeranmsl") B COOTBETCTBUU  C IpaBUJIaMU TEXHUKHU
0e30macHOCTH MpH  OOpallleHMH ¢ BeIleCTBaMM M J1a0OpaTOpHBIM
00opy/oBaHUEM; MPEACTABIATh PE3YIbTaThI

XMMHAYECKOTO  OJKCIIepuMeHTa B ¢GopMe  3amicH  ypaBHEHUH
COOTBETCTBYIOLIMX peakuuil U GopMyIupoBaTh BBIBOJBI HA OCHOBE 3THUX
pe3yJIbTaToB




MOBEJICHUE B Pa3IMYHbIX CUTyalusx,
MPOSIBIISATE TBOPYECTBO U BOOOpakeHUE, OBbIThH
MHUIUATUBHBIM

OBaanenue YHHBEPCAJIbHbIMH
PeryisiTHBHBIMH 1€ CTBUSIMU:

r) NIpUHATHE ce0sl U JPYrUX JIOIeii:

- NpPUHUMATh MOTHUBBI M apryMEHThl JIPYrHX
JIIOJIeH MIPU aHAJIM3€ Pe3yIbTaTOB ACSATEIbHOCTH;
- TIpu3HaBaTh CBOE IMPaBO U IMPaBO JAPYrUX
JIFOJICH HaA OIIUOKU,

- pa3BUBaTh CIOCOOHOCTh IOHUMAaThb MHUpP C
TIO3UIINH JIPYTOTO YEJIOBEKA;

OK 07.
ConencTBoBaTh
COXpaHEHHIO
OKpY>Karoleu
cpebl,
pecypcocbepe-
JKCHHIO,
MPUMEHSATH
3HaHUs 00
W3MEHEHHH
KJIUMara,
TIPUHITUTIBI
OepexIINBOTrO
MIPOU3BOCTBA,
3¢ exTUBHO
JICUCTBOBATH B
Ype3BBIYANHBIX
CUTYaLUSIX

B 00/1acTH 3K0JI0rHY€CKOT0 BOCIIUTAHMS

- c(OpMHUPOBAHHOCTh 9KOJIOTMYECKOMN
KYJIbTYpbl, IMOHMMAHHUE BIIUSHUS COLIMAIBHO-
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE
MPUPOJHON M COLMAIBHOM Cpelbl, OCO3HAHHE
1J100aJIbHOTO Xapakrepa HKOJIOTUYECKUX
npobiuem;

- IUIAHUPOBAHWE M OCYIIECTBJIEHUE JCHUCTBHI
B OKpYXKAlOLIEHl cpele Ha OCHOBE 3HAHMSA
LeJIeN yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

- aKTUBHOE HENPUATHE NEHCTBUHN, IPUHOCAILINX
BpEJl OKpPY>KAIOIIEH cperie;

- YMEHUE MPOTrHO3UPOBATH HEOIArONPUATHBIE
9KOJIOTMYECKHE MOCIIEACTBUS
MpEeANPUHUMAEMBIX JEHCTBUM, MPEAOTBpaLIaTh
UX;

- pacIIIpeHNE ONBITA AESITEIbHOCTU
9KOJIOTMYECKOI HaIllpaBJI€HHOCTH;

- OBJIAJICHUE HaBbIKaMU yueOHO-
HCCIIEIOBATENIBCKOM, MPOEKTHOM W COIMAJIbHOU
JESITEIBHOCTH.

chopMHUpPOBATH PECTABICHUS: O XUMHUUECKON COCTABIISAIOIIEH
€CTeCTBEHHO-HAyYHOH KapTHHbI MHpa, pOJM XHUMHUM B IO3HAHUM
SBJICHUH NPUPOABI, B JOPMUPOBAHUM MBIIUIEHUS U KYJIbTYphl JUUHOCTH, €€
(YHKIMOHAIBHOM ~ TpPaMOTHOCTH,  HEOOXOAMMOM  Ais  pelIeHus
NPaKTHYECKUX 3a7ad M DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOLIEHUS K
CBOEMY 3/10pOBBIO U IIPUPOIHON CpeAe;

- yMeTb COOJII0AaTh MpaBUJIa SKOJOTMYECKU LIEIeCO00pa3HOro MOBEICHUS
B OBITYy M TPYINOBOM JAEATEIBHOCTH B LEISIX COXPAaHEHHsS CBOEro
3I0pOBbS M OKpYXKaloOIEeHd NPUPOJHOM Cpelbl; YYHUTBIBATH OMACHOCTh
BO3CHUCTBUS HA XXHMBbIE OpPraHW3MbI OIPEAETCHHBIX BEIIECTB, MOHHUMAs
CMBICI IOKa3aTels NPeAeabHON TOMYCTUMON KOHIIEHTPALUH;

- YMEThb MpPOTHO3UPOBaTh, AHAIN3UPOBATh M OLEHHWBAaTh C IO3UIHH
9KOJIOTHUECKOM 0€30MacCHOCTH MOCIIEACTBUS OBITOBOM M MPONU3BOACTBEHHOM
NIeSITEIbHOCTH ~ YeJIOBeKa, CBSI3aHHOM ¢ repepaloTKOil  BEIecTB;
UCTONb30BaTh IOJIyYEHHbIE 3HAHUs Ul NPUHATHA I'PAMOTHBIX DPELICHUN
Ipo0JIEM B CUTYaLUsAX, CBA3aHHBIX C XUMHUEH;

- YMETb OCO3HABATh ONACHOCTH BO3ACUCTBHS Ha JKUBbIE OPraHU3MbI
OIIpE/ICJICHHBIX BEIIECTB, IOHUMAs CMBICI [TOKa3aTessl IPeesIbHON
JIOITyCTUMOH KOHIIEHTPALIUY, U MOSICHATh HAa IPUMEPaxX CIOCOOBI
YMEHBIIIEHUS U NPEAOTBPALICHUS UX BPEAHOTO BO3JEHCTBUS HA OPTaHU3M
qeJIoBeKa.




Ilepeyenb npogecCHOHANBHBIX KOMIIETEHIUI 3JIeMEHTBhI KOTOpPBLIX (opmupyloTcs B

pPaMKax ITUCHUIJIMHBI

Kon Pe3ynbTarhl OCBOCHHS JUCIUILTUHBI
(hopMHUpyeMBIX
KOMIIETCHIIMH
IK 3.1 Onpenensary NPUYMHBI, TPHBOIAIIMEC K 00pa3oBaHWI0 Ne(EKTOB B CBapHBIX
COEIMHEHMSIX.
I[IK 3.2 O60cHOBaHHO BBIOMpPATh W UCHOJIB30BaTh METO/bI, 00OPYIOBaHUE, aNlapaTypy U
puOOPHI JJIsl KOHTPOJISI METAJJIOB M CBAPHBIX COSAMHEHUM.
IIK 3.3 [Ipenynpexnarh, BBISBIATH W YCTPaHATh JA€(EKTHl CBAapHBIX COCAUHEHUH H
W3eJUd JJ1s IONYYEHUs] KAaUeCTBEHHON POIYKIUU.

JInyHOCTHBIE Pe3yJabTaThI
peau3anuu NporpaMMbl BOCIIUTAHUS
(Oeckpunmopbwt)

Ko im4HOCTHBIX
pe3yJbTaToB
peaju3zanuun
NPOrpaMmblI
BOCHUTAHUS

JINYHOCTHBIE peE3yJIbTaThl

peajim3anuu nNporpaMmsbl BOCITUTAHUS, OIIPEACTCHHBIC OTPAC/JI€EBLIMUA TpeﬁoBaHl/lﬂMl/l

K J€JJOBBbIM KadeCTBaM JINYHOCTH

OCOSHaIOH_II/Iﬁ ce0s T'paXXJaHWUHOM M 3allIUTHUKOM BEJIUKOM CTPaHbI

JIP 1

[MposiBisitonviA ¥ AEMOHCTPUPYIOIIMKA YBa)XEHHE K JIIOIIM  Tpyna,
OCO3HAIOIIMI  LEHHOCTb  coOcTBeHHOro Tpyzxa. Crpemsmuiica K
(GbopMUPOBAaHUIO B CETEBOM Cpelae JUYHOCTHO M Mpo(eccCHOHATLHOTO
KOHCTPYKTHUBHOTO «IIU(POBOTO ClIe/1an

JIP 4

JIeMOHCTpUPYIOIUI IPUBEPKEHHOCTh K POJHOM KyJIbType, HCTOPUUECKON
INaMATH Ha OCHOBE JII0OBM K PoauHe, pogHOMy Hapony, Majioil pOAuHE,
NPUHATHIO TPAaJULMOHHBIX LIEHHOCTEH MHOTOHAIMOHAJIBHOIO Hapoza
Poccun

JIP 5

HpOiIBJ'I}IIOH_II/Iﬁ YBaAXXCHUC K JIOAAM CTAPLICTO IIOKOJICHUS W I'OTOBHOCTH K
Y4acCTHUIO B COHHaHBHOﬁ MOAACPIKKE U BOJIOHTCPCKUX JBUIKCHUAX

JIP 6

Oco3Hanui NPUOPUTETHYIO LIEHHOCTh JUYHOCTH YEJIOBEKA; YBaKarOUIUI
COOCTBEHHYIO U YY)XYIO YHHKQJIBHOCTh B PAa3IMUYHBIX CHTYAIMSIX, BO BCEX
dbopmax 1 BUIaX AESITEIHLHOCTH.

JIP 7

[IposBrstomuii 1 JIEMOHCTPUPYIOLIMA yBaKEHHE K MPEACTaBUTEISIM
Pa3IMYHBIX ATHOKYJIBTYPHBIX, COLIMAIbHBIX, KOH(ECCHOHANbHBIX U HHBIX
rpynn. ConpuyYacTHBIA K COXPAaHEHHWIO, MPEYMHOXEHUIO M TPaHCIALUU
KYJbTYPHBIX TPaAMLMNA M LEHHOCTEH MHOTOHAIIMOHAJIBHOTO POCCHUHCKOIO
rocyiapcTBa

JIP 8

Co0bumroIaronuii ¥ mporaraHAnPYOMUK IpaBuiia 30pOBOTO U 0€301MacHOT0
oOpa3a J>KM3HH, CIOpPTa; NPEAYNPESKIAOMMNA JIMO0 TPEOI0ICBAOIINN
3aBHCHMOCTH OT aJIKOI'OJIA, Ta6aKa, IMCUXOAKTUBHLIX BCIICCTB, a3aPTHBLIX UI'PD
u T.4. CoxpaHsromMi I[CUXOJOTHYECKYI0 YCTOWYMBOCTH B CHTYaTHBHO
CJIO’KHBIX MJIM CTPEMHUTEIHHO MEHSIOIIMXCSI CUTYaIHsX

JIP 9

3a0oTAmMACS O 3allUTe OKPYXKAIOWIEH Cpeabl, COOCTBEHHONH M 4YKOM
0e30MacHOCTH, B TOM 4Hcie HudpoBoi

JIP 10

[TposiBnsitonMii  yBaKeHHE K JCTETUYECKHM IIEHHOCTSIM, OOJadaroInii
OCHOBAaMH 3CTETUYECKOU KYJIBTYPBI

JIP 11

[IprHMMaromuii ceMelHble LIEHHOCTH, TOTOBBIM K CO3JAHHUIO CEMBH H
BOCTIUTAaHUIO JETEH; JAEMOHCTPUPYIOIIUN HENPUSATHE HACHIIASA B CEMBE,
yXOa OT pOAUTEIBCKOM OTBETCTBEHHOCTH, OTKa3a OT OTHOIICHUH CO
CBOWMH JIESTbMU U UX (DPMHAHCOBOTO COJICP>KAHUS

JIP 12
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2. CTPYKTYPA U COAEPKAHUE YUYEBHOM JUCIIUILINHBI «XUMU»

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHOI padoThI

Bun yueOHo# padoThl Oo0bem
B Yacax

O06beM 00pa3oBaTe/IbHOI MPOrPaMMbl U CIHUILINHBI 108

B T.Y.

OcHoBHOE cojIep:KaHue 64

BT. U..

TEOpeTU4ecKoe 00ydeHue 30

MPAKTUYECKHE 3aHITUS 18

B T. 4. KOHTPOJIbHBIE PaOOTHI 6

nabopaTopHbIE 3aHATHS 10

IIpodeccuonanbHO-OpEeHTHPOBAHHOE CO/IePKaHMe (Co/lep:KaHue 5

NPHUKJIATHOTO0 MOIYJIs)

BT. 4..

TEOpETUYECKOe 00yUeHHE 2

IIPAKTUYECKUE 3aHATUS 4

Camocmosmenvras paboma 32

Koncynbranun 4

IIpomexyTouHasi arTecTanus (Ougpepenyuposantulil 3auem) 2
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2.2. TeMaT4yecKMi IJIAH U COJAePKAHNE YUEOHOH TUCHUIIMHBI « X UMM

Koa mnaHocTHBIX
Coaepsxanue yueOHOro MaTepuaJia (OCHOBHOe U NpodeccHOHATBHO- ®opmupye
HaumenoBanmue . v Oobem pesyabTaron
OpHEHTHPOBAHHOE), 1A00PATOPHbIE H NPAKTHYECKHE 3aHATHS, IPUKJIATHOM popets Mble peamsammn
pa3aeaoB U TeEM ycBOEHHs 4acoB pPOrpaMMuI
MOAYJIb KOMIIeTeHIIUH
BocnuTanus, JIP
1 2 3 4 5 6
OcHoBHOE coep:kaHue 64
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBa 6
Tema 1.1. Coaep:xaHue y4eOHOro MaTepuasa: 4 OK.01 JIP1, JIP4-12
Crpoenne aToM0B CoBpemeHHass MoOJelb CTpoeHus aroma. CHUMBOJIMYECKUH S3BIK XUMUHU. 2 2
XHMHUYECKHX XuUMUYeCKui 3JIEMEHT. DneKTpoHHas KOH(Urypauus aToma.
3JIEMEHTOB U Krnaccudukanus XUMUYECKUX 3JIEMEHTOB (S-, P-, d-a1eMenTsl). BaneHTHbIe
NPHPOJA XMMHYECKOM | AJIeKTPOHBI BaneHTHOCTh. DIIEKTPOHHAS MIPUPOAA XUMHUECKOHN CBSI3U.
CBSI3H DNeKTPOOTPULATENIBHOCTh. Buabl XUMHYECKOH CBA3M  (KOBaJIEHTHas,
HMOHHAas1, MeTaJuInyecKas,
BOJIOPOJIHAS) U CTIOCOOBI €€ 00pa3oBaHUs

IIpakTHYecKkHne 3aHATHA: 2
Nel. Pemienne 3amaHuii Ha HCIIOJIB30BAHME XMMHUYECKON CUMBOJIMKH U Ha3BaHUMI 2
COEIMHEHMI 110 HOMEHKJIAType MEXJYHApOJHOI'O COI03a TEOPETUYECKOW U
IPUKIAJIHON XMMHMHM U TPUBHAIbHBIX Ha3BaHUM VISl COCTABIICHUS XMMHUYECKUX
(GbopMyJll ABYXaTOMHBIX COE€JUHEHHH (OKCHIOB, Cylb(QHUI0B, THIPUIOB U T.I1.) U
IPYTUX HEOPraHUYECKUX COSIMHEHNM OTIENbHBIX KiaccoB. [IpakTuueckue 3ananus Ha
YCTAHOBJICHHE CBSI3M MEXIYy CTPOCHHEM aTOMOB XMMHYECKHX 3JIEMEHTOB U
MEPUOANYECKUM M3MEHEHHEM CBOMCTB XMMHYECKHMX 3JIEMEHTOB M MX COEIMHEHUN B
COOTBETCTBUH C MOJI0KeHHEM [lepnoandeckoil CHCTEMBI

CamocrosiTesbHast padora 2
Tema 1.2. Coaeprxkanue yueOHOro MaTepuaJa: | 2 OK.01 JIP1, JIP4-12
Ilepuoauyeckuii IIpakTHYecKkHe 3aHATHA: OK.02
3aKOH U Tabanna Ne2. [Tepuoanyeckas cucrema xumuyeckux 3neMenToB J[.M. Menaeneesa.
H.A. Menneneesa ®usznyeckuii cMpica [lepnonnueckoro 3akona .M. Menaeneea. 3aKOHOMEPHOCTH

N3MEHEHHS CBOMCTB XUMHUYCCKHUXJJIIEMEHTOB, O6p33y€MBIX HUMHU IMPOCTBIX U CIOKHBIX
BELIECTB B COOTBETCTBUH C MIOJIOKEHUEM XUMHUECKOTO 31eMeHTa B [lepuoanueckoit
cucreMe. MupoBo33peHdeckoe 1 HayuHoe 3HaueHue [lepuonnueckoro 3akona J1.1.
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Mengaeneena. [Ipornossl .M. Menaeneea. OTKpbITHE HOBBIX XUMHYECKUX
3JIEMCHTOB.

Pemienue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI HA XapaKTepU3aluI0
XHMHYECKUX DJIEMEHTOB «MeTallInuecKre / HEeMETaLINUYEeCKUE CBOMCTRA,
AJIEKTPOOTPULIATEIBHOCTh XMMUYECKUX JIEMEHTOB B COOTBETCTBUHU C UX AJIEKTPOHHBIM
CTPOCHUEM U II0JIOKECHUEM B IIEPUOINYECKON CUCTEMEXUMUYECKHX 1eMeHTOoB J[. M.
Meunneneesay

CamocrosiTesibHast padoTa

Pa3gen 2. XumMunueckue

peakuuu

10

Tema 2.1.

Conep:xanue yueOHOro MarepuaJa:

I

Tuner xXuMuYecKuX
peakuuii

Knaccudukanus u THITBI XAMHYECKUX PEaKIUil ¢ y4acTHeM HEOpraHH- 2
yeckux BenlecTB. COCTaBICHUEYPAaBHEHUM PEaKLUi COeTUHEHMS,
pa3oXKeHus, 3aMellleHus, OOMeHa, B T.4. PEaKI1il TOpPEeHUs, OKUCIICHUS-
BOCCTaHOBJICHUSI.

VYpaBHEHHUsI OKHUCIIEHUSI-BOCCTAaHOBIIEHUs. CTeneHb okuciaeHus. OKUCIUTENb
1 BoccTaHOBUTENb. COCTaBIEHUE U ypaBHUBAHUE OKUCIIUTEIbHO-
BOCCTAaHOBUTENIbHBIX PEaKIUN METOJOM IJIEKTPOHHOrO OanaHca.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUM B IPUPO/IE,
MIPOM3BOJICTBEHHBIX MTPOLIECCAX MKU3ZHEIEATEIbHOCTH OPTaHU3MOB

N

IIpakTHYeCcKHE 3AHATHA:

N

Ne3. KonnyecTBeHHbIE OTHOIIEHUSI B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XMMHUU U pacyeThl 10 YPaBHEHUSAM XUMHUUECKUX peakiuid. Monb Kak euHULA
KoJIn4yecTBa BelecTBa. MoisipHas Macca. 3aKOHbI COXPAHEHUS MACChl U DHEPTHUH.
3akoH ABorajpo. MosnsipHblif 00beM razoB. OTHOCHTENbHAS UIOTHOCTH ra3oB. PacueTsl
10 YPaBHEHUSIM XUMHUYECKHUX PEAKINI ¢ HCIIOJIBb30BAaHUEM MacChl, 00beMa
(HOpMasbHbIE YCIOBHS) ra30B, KOJMYECTBA BEIIECTBA

CamocrosiTesibHas padoTa

OK.01
OK.04

JIP1, JIP4-12

Tema 2.2.
JIEKTPOJIMTHYECKAS
JAUCCOUANUA U
HOHHBbIA 00MeH

ConepxaHue y4eGHOro MaTepuaJia:

(ep]

Teopus 31eKTPOIUTHYECKON qUccolrau. MIOHbI. DNeKTPOIUTHI, 2
HEIJIEKTPOJIUTHI. Peakninn nonnoro oomena. CoctaBieHue peakiiuii HOHHOTO
oOMeHa MyTeM COCTaBJICHHS MX MOTHBIX U COKPAIIEHHBIX HOHHBIX
ypaBHeHU. KMCIOTHO-OCHOBHBIE peaKkUK. 3aIaHUsI HA COCTaBIICHHE
HMOHHBIX peakuui

OK.01
OK.04

JIP1, JIP4-12
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Jlabopamopnwie 3anamusn:

Nel. Jlabopamopnas paboma ““Tunwvl xumuueckux peaxyuii”.

HccnenoBanue TUIoB (MO COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yIOIIUXCs
BEIIECTB) U NPU3HAKOB XUMUYECKUX peakiuid. [[poBenenne peakuuiit HOHHOTO 0OMeHa,
oIpesiesIeHUe cpeibl BOJHBIX PacTBOPOB. 3a/laHusl HA COCTABJICHNE HOHHBIX PeaKIuil

KonTtpoJuabHas padora Nel ‘ 3

CamocTrosiTesbHasi padora

Pa3znea 3. CTpoeHue U CBOIICTBA HEOPraHUYECKHUX BeleCTB

16

Tema 3.1.
Knaccupuxanus,
HOMEHKJIATYpa U
CTpoeHHe
HEOPraHU4eCcKHX
BelleCTB

Coaep:xanue yueOHOro MaTepuasa:

[Ipeamer Heopranuveckoit xumun. Kinaccudukamus HeopraHUIeCKux 2
BemectTB. [IpocTrie u cinokHbie BemecTBa. OCHOBHBIE KIACChI CII0KHBIX
BEIIECTB (OKCH/IbI, THIPOKCHUIBI, KHCIOTHI, COJIH). B3auMocCBs3b
HEOPraHUYECKHUX BEIIECTB. ArperaTHbIe COCTOSIHUSI BEIIECTBA.
Kpucrammmaeckue u amopdusbie BemecTBa. THUITBI KPUCTAUTMYSCKUX
peIIeToK (aTOMHast, MOJICKYJISIpHAsI, HIOHHAs, METaJUTMUecKasi).

3aBUCUMOCTH (PU3UYECKUX CBOMCTB BEIIECTBA OT THITA KPUCTALTUHICCKOMN
PEIIEeTKH.

3aBHCHMOCTh XMMHUUYECKOH aKTHBHOCTH BEIIECTB OT BHJIa XMMHUYECKOM CBA3U
Y TUIIA KPUCTAJUIMYECKON PELIETKU.

[TprunHbl MHOrOOOpa3us BEIIECTB

N

HpaKaneCKne 3aHATHUS.

Ne4. HomeHnkiiaTypa HEOPraHM4EeCKMX BEUIECTB: HA3BaHUE BEUIECTBA UCXO/IS U3 UX
XUMHUYECKON (hOPMYJIBI UITH COCTABJICHHE XUMHUUECKOU (DOPMYJIIBI HCXOS U3 Ha3BAHUS
BemiecTBa no mexxayHapoanoit (MIOITAK) unu TpuBHanbHONM HOMEHKIATYPE.
Pemenue nmpakTuueckux 3a1aHuil Mo Kiaccu(PuKauu, HOMEHKIATYPE U XUMUYECKUM
(dhopMynaM HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIaccOB (YrapHBbIi ras, yriaeKucibli
ra3, aMMHUaK, raiieHasi U3BeCTh, HeTalleHas U3BeCTh, MUThEBAs COJIA U IPYTHX):
Ha3bIBaTh M COCTABISATH (DOPMYIIBI XMMUUYECKUX BEIIECTB, OMPEACIITh
MPUHAJICKHOCTD K KJIacCy.

HcTounnku XUMHUECKOH HHPOpMAIUH (CPEeICTB MAaCCOBOM MH(POPMAIUH, CETh
Wnrepuer u apyrue). [lorck nHpopmaum no Ha3BaHusIM, HACHTU(UKATOPAM,
CTPYKTYpHBIM (hopmyram

CamocrosiTesibHasi padoTa

OK.01
OK.02
OK.04
OK.07
[IK.3.1-
I1K.3.3

JIP1, JIP4-12
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Tema 3.2.
POu3NKo-XuMHYECKHE
CBOMCTBA
HEOPraHU4eCcKHX
BellecTB

Conep:kanue y4eOHOro MaTepuaJa:

Mertamnel. O6mue Gu3nyecKue 1 XUMUIECKIE CBOMCTBA METAJLIOB. 2
CriocoObI moryueHusl. 3HaYeHUE METAIOB U HEMETAIIJIOB B TIPUPOJIC U
KHU3HEICATSIILHOCTH YEJIOBEKA U OPTaHU3MOB.

Koppo3ust MeTayuioB: BUIbI KOPPO3HUH, CIIOCOOBI 3aIIUTHI METAJUIOB OT
KOPpO3HH

Hemeramnsl. O0uue ¢puznyeckre 1 XMMUYECKHE CBOMCTBA HEMETAILIOB. 2
Tunuyneie cBoiictBa HemetaoB [V— VII rpynn. Knaccuduxanus u
HOMEHKJIaTypa coeIMHEeHNH HemeTaioB. KpyroBopoTsl OMOreHHbIX
9JIEMEHTOB B IPUPOJE

XMMHYecKue CBOMCTBAa OCHOBHBIX KJIACCOB HEOPIaHUYECKUX BEIIECTB 2
(oKCHI0B, TUAPOKCUAOB, KUCIIOT,COIEH U Ap.). 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB IMPOCTHIX BEIECTB, BOAOPOIHBIX COSANHEHUH, BHICIIINX
OKCHAOB U THAPOKCHUIOB

IlpakTHyecKkue 3aHATHUA:

NeS. CocraBnenue ypaBHEHUI XUMUYECKUX PEAKIMI C yUaCTUEM MPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEIIECTB: METAJJIOB U HEMETAJIJIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB
1 aM(OTEpHBIX 3JIEMEHTOB; HEOPTAaHMYECKUX KUCIOT, OCHOBAaHHH U aM(OTEpHBIX
TUIPOKCHUIOB; HEOPTAaHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aIaHUK HA CBOMCTBA, COCTAB,
NoJTy4eHre 1 0€30MacHOe UCTIOIb30BaHUE BAKHEUIITNX HEOPraHUYECKUX BEILECTB B
OBITY U IPAKTHUUECKOH EATEIbHOCTH YEJIOBEeKa

CamocrosiTesibHas padoTa

OK.01
OK.02
OK.04
OK.07
I1K.3.1-
IK.3.3

JIP1, JIP4-12

Tema 3.3.
HpenTunduxanus
HEOPraHu4ecKux
BelIeCTB

ConepxaHue y4eGHOro MaTepuaJia:

Jlabopamopnuwie 3anamus:

Ne2. Jlabopamopnas paboma «Hoenmughuxkayus HeopeaHuueckux 6euiecmay.
Pemrenune skcriepuMeHTaIBHBIX 3329 IO XUMUYECKAM CBOHCTBAM METAJUIOB U
HEMETaJJIOB, IO PACMIO3HABAHUIO U MOIYUYEHHUIO COSIMHEHNI METaJUIOB U HEMETAJIIOB.
W nenTudukaysi HEOPraHMIeCKUX BEIIECTB C MCIIOJIb30BaHUEM WX (PU3HUKO-
XUMHUYECKHX CBOMCTB, XapaKTEPHBIX KaUeCTBEHHBIX peakiuil. KauecTBeHHbIE peakinu
Ha cynbdaT-, KapOOHAT- ¥ XJIOPU/I- AaHUOHBI, HA KATHOH aMMOHUS

NINBIN

KonTtposabHnas padora Ne2 | 3

N

CamocrosiTesibHasi padoTa

OK.01
OK.02
OK.04

JIP1, JIP4-12

15




Pasznen 4. CTpoeHue U CBOIICTBA OPraHM4YeCKUX BelleCTB

24

Tema 4.1.
Kanaccupuxanus,
CTpPOeHue 1
HOMEHKJIATypa
OpPraHMYecKux
BelllecTB

Conep:kaHue y4eOHOro MmaTepuaJa:

IlosiBiieHHE 1 pa3BUTHE OPTAHMYECKOW XMMHUHU Kak Hayku. [Ipenmer
OpPraHUYECKOM XUMHUHU. MeCTO U 3HaYEHUE OPraHUYECKON XUMHUHU B CUCTEME
€CTECTBEHHBIX HAYK.

XUMHUYECKOE CTPOEHHUE KaK NOPSAJOK COEMHEHHS aTOMOB B MOJIEKYJIE
COIJIACHO MX BaJEHTHOCTH. OCHOBHBIE MIOJIOKEHUSI TEOPUU XUMUYECKOTO
CTPOECHUSA OpraHuyeckux coenuHenuii A.M. bytiepoBa. YriepoaHsblil Ckeyet
OpPraHUYECKOI MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BELLIECTB OT XMMHUECKOTO
CTpOECHMS MOJIEKYJI. FI30Mepus U u30MepHI.

[Tonsatue o pyHkunoHanpHOM rpymme. Pagukan. [puHnume kiaccupukamim
OpPraHMYECKUX COCAMHEHNH. MexyHapoHas HOMEHKJIATypa U IPUHLUIIBI
HOMEHKJIATypbl OpraHndeckux coenrHeHuil. [lonstue 06 azorconepkanmx
COEIMHEHUSIX, OMOJIOTUYECKU aKTUBHBIX BellecTBax (yriaeBoJax, sKupax,
0eJKax u Jp.), BRICOKOMOJIEKYJISIPHBIX COEMHEHHSIX (MOHOMED, TIOJIHMED,
CTPYKTYPHOE 3BEHO)

N~

HpaKanecmle 3aHATUSL.

Ne6. Homenkiiatypa opraHMueckux COeIMHEHUN OT/IETbHBIX KJIAaCCOB (HACKHIIICHHBIE,
HEHACBIIICHHBIE M APOMATUYECKUE YTIIEBOAOPOIbI, CIUPTHI, PEHOIBI, AlIbCTUIBI,

KETOHBI, KapOOHOBBIE KUCIOTHI U Ap.) CocTaBiaeHUE MOTHBIX U COKPALLIEHHBIX

CTPYKTYPHBIX (POPMYJI OPTraHUYECKHUX BEILECTB OT/IEJIBbHBIX KJIACCOB, UCTIONbB3YS HX
Ha3BaHMsI 110 CHCTEMaTUYECKON U TPUBHAIbHOW HOMEHKJIAType (3TUJIEH, alleTHIIEH,
rIuiepuH, Gexon, popManbaeru, ykcycHast KUCI0Ta, MUMIUH). PacueTsl npocTeiieit

(hopMyJIbl OpraHNYecKO MOJIEKYJIbI, HICXO/sI U3 3JIEMEHTHOr 0 cocTana (B %)

CamocrosiTesibHas padoTa

OK.01
OK.02
OK.04

JIP1, JIP4-12

Tema 4.2. CBoiicTBa
OpPraHu4YecKux
coeINHEeHu

ConepxaHue y4eGHOro MaTepuaJia:

12

DU3UKO-XMMHYECKHE CBOMCTBA OPraHUYECKUX COCAMHEHHUIN OTIEIbHBIX
KJIacCOB (OCOOEHHOCTH KacCU(PHUKAIMU U HOMEHKJIATYPbl BHYTPH KJ1acca;
TOMOJIOTUYECKHH Al U o01as hopmysa; n3oMepus; GU3HIeCKUe CBONCTBA;
XUMHYECKHUE CBOMCTBA; CIIOCOOBI TOTYYESHHS).

[IpenenbHble yraeBoAopoAbl (aJIKaHbl U LIMKJIOATKAHbI). [ OpeHre MeTaHa Kak
OJIMH U3 OCHOBHBIX HCTOYHUKOB TEILJIa B TPOMBIIIUICHHOCTH U OBITY.
CBoiicTBa NPUPOAHBIX YII€BOJOPOJIOB, HAXOXKJIECHUE B IPUPOJE U

OK.01
OK.02

JIP1, JIP4-12
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IIPUMEHEHHE aJIKaHOB.

HenpenenbHble (aIKEHBI, aJIKUHBI U aTKAAUEHBI) U apOMaTHYECKHE
yIiIeBonopoAsl. ['opeHue aneruineHa Kak MCTOYHUK BBICOKOTEMIIEPATypPHOTO
IJIJAMEHU JUIsSI CBAPKU U PE3KU METAJLIOB.

Kucnoponcoaepkariue coemuHeHHs (CIIUPTHI B MPOCTHIC A(UPHI, PEHOJTBI, 2
aJIbJICTU/IBI U KETOHBI, KApOOHOBBIE KUCIOTHI M UX MTPOU3BOIHEIC).
[IpakTHueckoe npUMeHEeHUE STUICHTIIUKOIIA, TIUIEpruHa, peHoa.
[Tpumenenue popmanbaeruia, aneTalbIeruaa, yKCyCHOH KUCIoThl. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT. Moromiye CBONCTBa MbLIa

A3oTcozepKale COeAMHEHUs (AMUHBI 1 AMUHOKHCIIOTBI, OCJIKH). 2
BricokoMoneKynsipHble COeAMHEHUs (CUHTETUYECKUE U OMOIOTnYEeCKH-
aKTUBHbIE). MOHOMED, OIMMEp, CTPYKTypHOE 3BeHO. [lomumepusanus
STUJICHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCII0JIb30BaHMSL.
I'eneTnyeckas CBsI3b MCXKY KilaCCaMU OPraHNnYCCKUX COGI[I/IHGHI/If/'I

IlpakTH4yecKkue 3aHATHS:

N

Ne7. CoiicTBa OpraHM4eCKUX COEIMHEHUIN OTJENIbHBIX KJIACCOB (TpUBHAJIbHAS U

MCKAYHAPOAHAA HOMCHKIIATYpad, XUMHUYCCKUC CBOﬁCTBa, CIIOCOOBI HOJIy‘IeHI/IH)Z npeaciib

(aykaHbI ¥ LUKJIOAJIKAHBI), HENIPEIeNIbHbIE (aJIKEHBI, AIKUHBI U AJIKaJIUEHBI) U
apOMAaTUYECKUE YIIIEBOJIOPO/Ibl, CIUPTHI U (PEHOIIbI, KAPOOHOBBIE KUCIOTHI U 3PUPHI,
aJbJETU/Ibl U KETOHBI, aMUHBI 1 AMHUHOKHUCIIOTHI, BBICOKOMOJIEKYJIIPHBIE COCIMHEHHUSI.
3aaHus Ha COCTaBJIICHUE YPABHEHUN XUMUUYECKUX PEAKLU C y4aCTHEM OPraHMYECKUX
BEILIECTB HA OCHOBAHUU UX COCTaBA U CTPOCHUS

Ne8. CocraBneHue cxeM peakluil (B TOM YHCIIE MO MPEJI0KEHHBIM IIETTOUKaM
MPEBPAIICHUH ), XapaKTEPU3YIOIIUX XUMHYECKUE CBOMCTBA OPTaHUYECKUX COCTMHEHU I
OTJEIbHBIX KJIACCOB,

CIOCOOBI MX MOJyYEHUS M Ha3BaHUE OPTaHUYECKUX COEIMHEHUH MO TPUBUAILHOUN UITN
MEXIYHAPOAHOU CUCTEMAaTHYECKOW HOMEHKIIATYPE.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETHMYECKUX 3aJaHUM Ha CBOWCTBA
OpPraHUYECKUX COCIMHEHHUH OTACIIBHBIX KIACCOB

Jlabopamopnwie 3anamusn:

Ne3. Jlabopamopnas paboma “‘lIpespawerus opeanuieckux gewyecma npu
Hazpesanuu”.
[Tonydenue aTUICHA ¥ U3YYCHHE €r0 CBOMCTB. MoIeTMpOBaHUE MOJIEKYI U
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XMMHUYECKUX MPEeBpalleHNud Ha MPUMepe dTaHa, STUIICHA, alleTHIIeHa U JIp.

CamocrosiTesbHast padoTa 2
Tema 4.3. Coaep:xaHue y4eOHOro MaTepuasa: 6 OK.01 JIP1, JIP4-12
Hnentupukamus Buooprannyeckue coequnenus. [Ipumenenne u 6uonorunyeckas pojib 2 2 OK.02
OpPraHuYecKuXx yraeBo1oB. OKUCIIEHUE YTIIIEBOJOB — HCTOYHUK SHEPTUH JKUBBIX OPTraHU3MOB. OK.04
BellleCTB, HX 3Ha4YeHHe | OOnacTu MpUMEHEeHUs aMUHOKHCIOT. [IpeBpamnienys OeIkoB MUK B OK.07
U IPpUMeHeHue B opranusme. buonornueckue pynkym 6enkos. buonornueckue GyHKINHA [1K.3.1-
OBITOBOI U KHUPOoB. Posib oprannyeckoil XuMuM B pelieHnu npooaeM MUIieBoi IIK.3.3
NPOU3BOACTBEHHOM 0€30MacHOCTH.
AeATeIbHOCTH Ponb oprannueckoli XuMUM B PELICHUU TPOOIIEM SHEPTeTHYECKON 2 2
ge/I0BEKa 0€30I1aCHOCTH, B pa3BUTHH MEIHULIUHBI, CO3JaHUU HOBBIX MaTEPUAJIOB, HOBBIX

WCTOYHUKOB SHEPTHH (aJIbTEPHATUBHBIC HCTOUYHHUKH dHeprun). OnmacHOCTh

BO3/ICHCTBUS HA )KUBBIE OPTaHU3MBbl OPTaHMUECKUX BEIECTB OTICIBHBIX

KI1aCCOB(YTIIEBOAOPOABI, CITUPTHI, PEHOIIBI, XJIOPOPraHUYECKHE MTPOU3BOIHBIE,

QJIBJICTUIBI U JIP.), CMBICT TTOKA3aTesl MPEJIENIbHO JOMYCTUMOM KOHIICHTPALIUH.

Jlabopamopuvie 3anamun: 2

Neq. Jlabopamopuas paboma: “Hoenmughuxkayus opeaHuueckux coeOuHeHUuti OmoeabHbix 2

knaccos” ineHTndukanys opraHndecKux COeIMHEHU OTIEIbHBIX KJIACCOB (HA MPUMEpPE

aJbJIETU/IOB, KpaxMalla, YKCYCHON KUCIIOTHI, OETTIKOB | T.I1.) C UCIIOJIb30BaHUEM UX (DHU3HKO-

XMMHYECKHUX CBOIMCTB M XapaKTEPHBIX KaUeCTBEHHBIX peakiuid. JleHarypamnus 6enka npu

HarpeBaHuu. L[BeTHbIe peakimu O6eaKoB. BO3SHUKHOBEHHE aHATUTHYECKOTO CUTHAA C

TOYKHU 3PEHHUSI XUMHUECKUX MPOLIECCOB NPHU MPOTEKAHHH Ka4eCTBEHHOH peaKiuy,

MO3BOJISIFOIIEH MICHTU(HUIIMPOBATH MPEIOKEHHBIE OPraHUYECKHE BEIIECTBA

KonTtposabHnas padora Ne3 \ 3 2

CamocrosiTesibHas padoTa 2
Paznen 5. Kunernueckue u TepMOIUHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHNS XUMHYECKHX PeaKIuid 4
Tema 5.1. Coaeprxanue yueOHOro MaTepuaJa: 4 OK.01 JIP1, JIP4-12
Ckopoctb CKOpOCTh peakIiy, ee 3aBUCHMOCTh OT PAa3IMYHbIX (PaKTOPOB: IIPHPOIBI 2 2 OK.02
XHMHYECKHUX PEaKUHM. | pearupyrolHx BEIEeCTB, KOHIICHTPAI[MH PEarupyOIIUX BEIIECTB, TEMIEPATYPbI OK.04
XumMuyeckoe U TUTOIIAAN PEAKIIMOHHOW MOBEPXHOCTH. TeTuIOBbIE 3(1)(1)61@51 XUMHAYECKUX OK.07
paBHOBecHe peakiuii. K30- U YHAOTEPMHUUECKUE, PEAKIUH. I1K.3.1-

OOpaTuMoCTh peakimii. XMMHUYeCKOe paBHOBECUE U €r0 CMEIIIEHHUE TIO]] TIK.3.3

JeMCTBUEM PA3JINYHBIX (PAaKTOPOB (KOHIIEHTPALUS PEareHTOB MM MPOIYKTOB
peakIuy, 1aBIeHUE, TEMIIEpaTypa) A1 CO3JaHUsl ONTUMAJIbHBIX YCIOBUM
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MPOTEKaHU XUMHUECKUX nporeccoB. [Ipuanun Jle [laTense ‘

IIpakTH4Yeckue 3aHATHSA 2
Ne9. Pemienue npakTUKO-OPHEHTUPOBAHHBIX 3aJaHUI HA aHAU3 (DAKTOPOB, BIMSIOIIMUX HA 2
M3MEHEHHE CKOPOCTH XMMHUYECKON Peakluy, B T.4. C TIO3UINI S9KOJIOTMIECKH LIEIeCO00pa3H(
IIOBCICHUA B 6I)ITy n pr,[lOBOfI ACATCIBbHOCTHU B LEJIAX COXPAaHCHHA CBOCTO 3J0POBbA U
OKpYy>Karolle NpupogHOoi cpeapl. Pelenne npakTHKO-OpUEHTUPOBAHHBIX 3aJaHAI HA
npumeHenue npuHuuna Jle-1llatense 11t HAX0XKICHUS HATPABICHHUS CMEILICHHUS PABHOBECHS
XMMUYECKOH peakiuy 1 aHasiu3 (HaKkTopOB, BIUSIONIMX HA CMEIICHHE XUMHYECKOTO PABHOBE
CamocrosiTesibHast padoTa 2
Pa3znen 6. PacTtBopbl 4
Tema 6.1. Copep:xanue yueOHOro MaTepuasia: 2 OK.01 JIP1, JIP4-12
IHousitue o PactBopenue kak Gusnko-xuMmuyeckuit mpoiecc. Pactsopbl. CriocoOb1 2 2 OK.02
pacTBopax MIPUTOTOBJIEHUS pacTBOPOB. PacTBopuMocThs. MaccoBasi 107151 pacCTBOPEHHOTO OK.04
BemecTBa. CMBICI TOKA3aTeNsl MPEAeIbHO JONYCTUMOW KOHLIEHTPALUU U OK.07
€ro UCIOJIb30BaHUE B OLICHKE IKOJIOTHYECKON 0€3011aCHOCTH. IK.3.1-
[IpaBuia SKOJIOTHYECKH eNIecO00pa3HOr0 TOBEJACHHUS B OBITY U TPYAOBOM I1K.3.3
NEATEIbHOCTH B LEJISIX COXPAHEHHUS CBOETO 370POBbS U OKPYKAOIIEH
MPUPOIAHOM CPEMbL; ONMMACHOCTH BO3/ICHCTBHS HA )KUBBIC OPTaHU3MBI
ONpeIEJICHHBIX BELIECTB. PellieHne mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3aJlaHul Ha PpacTBOPBI, UCIIOIb3YEMbIE B OBITOBON U MPOU3BOACTBEHHOMN
JESTEIbHOCTH YEJIOBEKA.
CamocrosiTesbHast padoTa 2
Tema 6.2. Coaeprxanue yueOHOro MaTepuaJa: | 2 OK.01 JIP1, JIP4-12
Hccaenosanue Jlabopamopuvie 3anamus: 2 OK.02
CBOICTB pacTBOpoOB | Ne5. Jlabopamopnas paboma «IIpuzomosnenue pacmeopoeéy. 2 OK.04
[TpuroToBneHue pacTBOPOB 33JaHHON (MAacCOBOM, %) KOHIIEHTpAIUH (C TPAKTHKO- OK.07
OPUEHTUPOBAHHBIMU BOIIPOCAMHU) U OTPEJICTICHUE CPEJIbI BOJHBIX PaCTBOPOB. IK.3.1-
Penrenue 3a1a4 Ha TPUTOTOBJIEHHE PACTBOPOB I1K.3.3
CamocrosiTesibHas padoTa 2
IIpodeccnoHaTbHO-0PHEHTHPOBAHHOE CO/IePKAHME (COepKaHHe MPUKIATHOTO MOIYJIs) 6
Pa3nes 7. Xumusi B ObITY U IPOU3BOACTBEHHOM JeATEJLHOCTH YeJI0BEeKa 6
Tema 7.1. Coaeprxanue yueOHOro MaTepuaJa: 6 OK.01 JIP1, JIP4-12
Xumus B ObITY H Hogeiinue qocTukeHUs XUMHUYECKOW HAYKH U XUMUYECKOW TeXxHOonIoruu. Poib 2 2 OK.02
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NMPOM3BOACTBEHHOM
JNesiTeJIbHOCTH
YeJI0BeKa

XUMHH B 00€CTIEYCHUN HKOJIOTUUECKON, IHEPTeTUUECKON U MHILEBOM
0€30MacHOCTH, pa3BUTHH MeAUIMHLI. [[paBuia moucka u aHaJIM3a XUMUYECKON
nH(GOPMALUHU U3 PA3TUYHBIX UCTOYHUKOB (HayyHas U yueOHO-HayuHas
JUTepaTypa, CpeicTBa MaccoBoi nHpopmarmu, cetb ntepHer)

OK.04
OK.07
I1K.3.1-
IK.3.3

IIpakTH4Yeckue 3aHATHUSA 4
Ne10. ITouck u aHanu3 KEHCOB O MPUMEHEHUN XUMMUYECKUX BEIIECTB U TEXHOJIOTUH C 4
yueToM Oyayieit mpodeccuoHaIbHOM IEeATEIBHOCTH M0 TeMaM: BaKHEHIITne
CTpOUTENbHBIE MaTepUaIbl, KOHCTPYKLIIMOHHBIE MaTepHaJIbl, KPACKU, CTEKIIO, KepaMuKa,
MaTepuasbl AJis JJIEKTPOHUKH, HAHOMAaTepUasbl, TEKCTUIbHbIE BOJIOKHA, HICTOUHUKU
SHEPTUH, OPraHNYeCKre 1 MUHEpaJIbHbIE YA0OpEHHS, JIEKAPCTBEHHBIE BEIIECTBA, OBITOBAS
XUMMSL.
3amura: [IpeacraBnenue pe3ynbTaToOB peUICHUs KEHCOB B OopMe MUHH-IO0KIAIa C
Mpe3eHTalnein
CamocrosiTesibHas padora 4
[IpomexyTouHas aTTecTAUMA (Ouhhepenyuposannwlii 3auem) 2
AynuTopHasi Harpy3Ka 72
CamocrosiTeibHasi padoTa 32
KoncyasTanuu 4
HUTOIO: 108
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3. YCJIOBUs PEAJIM3ALIMNA ITPOT'PAMMbI OBIIIEOBPA30OBATEJIBHOM
YYEBHOU JUCIIUITJIMHBI

3.1. MaTepuajibHO-TEXHUYECKOE o0ecrnevyeHune

Jis peanm3anuy MpoOrpamMMbl TUCIMIUIMHBI TOJDKHBI OBITH MPETYyCMOTPEHBI CIEIYIOIIHe
CrelMaibHbIe MOMEUICHUs: y4eOHbI KaOMHET XUMUU W/ UIH YIeOHONXUMUYECKOH JabopaTopuu.

Oo6opynoBaHne y4eOHOro kabuHeTa (HarJsiHbIle MOCOOU): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJIel MOJIEKYJ, MOJENH KPUCTAJUIMUECKUX PEIIETOK, KOJUIEKIUU MPOCTBIX U CIOKHBIX
BEIIECTB W/WJIM KOJUIEKIIMM IOJMMEPOB; KOJUICKIMS TOPHBIX MOPOJ W MHUHEPAJIOB, Tabiuia
Memnpeneesa, yaeOHbie GribMbl, u(poBbIe 00pa30oBaTEIbLHBIC PECYPCHI.

TexHuueckue cpeacTBa O0y4YeHHMsI: KOMIIBIOTEp C YCTPOWCTBAMH BOCIPOM3BEICHUS
3ByKa, NPUHTEP, MYJIbTUMEAUA-TIPOCKTOP C OHKPAaHOM, MYJIbTHMEIHIHAs JOCKa, yKa3Ka-
IIPE3EHTEP AJI IPE3CHTALM.

OobopynoBanue jgadoparopuu U pado4YUx MecT Ja0OpPATOPMU: MEH3YpPKH, MUMETKH-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JIYIIbI, IPEIMETHBIE M MOKPOBHBIE CTEKJIa, TUIAHIIETHI
JUISL KamelbHBIX peakiuii, (GuibTpoBanbHas Oymara, NMPOMBIBAJKH, CTEKJISHHBIC MPOOHPKH,
pe3WHOBBIE MPOOKH, (HOHAPUKH, HAOOpP PEAKTHBOB, CTEKIJISHHBIC MaNOYKHU, IITATUBBI JUIS
MPOOUPOK; MEPHBIE LIMIUHAPHI, BOPOHKU CTEKIITHHBIC, BOPOHKH JICTUTENbHBIC [IUIHHIPHUECKHE
(50-100 mut), cTynku crectukoM, (hapdopoBbie yYallku, THHIETHI, GUIBTPbI OyMaXkKHbIC, BaTa,
MapJis, YacoBBIE CTEKJA, SJIEKTPOIUIMTKH, J1a0OpaTOpHBIC IITATHBBI, CIHPTOBBIE TOPENKH,
CIUYKH, IpUOOp Ul MOITYYEHHs ra30B (WM MPOOMpKa C ra300TBOAHON TpyOKoOii), nepKaTenu
JUT IPOOUPOK, CKIISTHKH JUIS XpaHEHUs PEaKTHBOB, Pa3laTOYHBIC JIOTKH; XUMHUYECKHAE CTAKaHBI
(50, 100 u 200 mu1); mmateny; NUHIETHI; TUTEIbHBIC MBI, CEKYHAOMEPHI (TaliMephl), MEPHBIE
npobupku (Ha 10-20 M) m mepHble KoyObI (25, 50, 100 m 200 mur), BoasHas OaHs (Wiu
TEPMOCTAT), CTEKJSHHBIC MAaJOYKU; KOHUYECKHMEe KoJoObl g tutpoBanus (50 u 100 mo);
WHAWKATOpPHBIC TMOJIOCKUA IJs ompeneneHus pH u craHmapTHas WHIMKATOpHAs IIKasa;
YHUBEpCaIbHBbIH MHAMKATOP; nuneTku Ha 1, 10, 50 mn (mnu no3atopsl Ha 1, 5 u 10 mi), OropeTku
JUTS TUTpOBaHMs, MeaunuHckue mmpuisl Ha 100-150 mi, maGopaTtopHbie W/HIN aHATTUTHYECKHE
Bechl, pH-MeTphI,cymmibpHbIN mKad, U Ap. 1adopaTopHOEe 000pyAOBaHHE.

3.2. AudopmanuoHHoe obecnieyeHHe peain3aluu MPOorpamMmbl

OcHOBHbIE MeYaTHBIE U3TAHUS

1. AundunorenoBa, WM. B. Xumusa: yyeOHUK M  HOPaKTUKyM I CPEIHErO
npodeccuonansHoro odpasosanus / V. B. AupunoreHosa, A. B. baokos, B. A. [lonikoB. — 2-¢
u3 1., ucrp. u gon. — Mocksa: M3narensctBo FOpaiit, 2022

2. Tabpuensta O.C. Xumus : 10-i kmacc : 6a30BbIid ypoBeHb : yueOHuK / O.C. I'abpuensH,
N.T". Octpoymos, C.A. Crnaaxos. — 5-e u3a., crep.- Mocksa : [Ipocemenue, 2023

3. Taopuensta O.C.Xumus : 11-i kiacc : yae6 oOmieoOpazoBar. opraHu3anuii : 0a30BbIi
ypoBenb / O.C. I'abpuensu, U.I'. OctpoymoB, C.A. CnankoB. — 3-¢ u3a., crep.- Mocksa :
IIpocsemenue, 2021

4. Pymsutuc I'. E. Xumus 10 xnacc: yueOHUK U1 0011e00pa3oBaT. OpraHu3aluii: 6a30BbIi
ypoBens/I".E. Pymsutuc, ®. I'. ®enpaman. — 3-e uza. — M.: [Ipocsemenue, 2019

5. Pymsurtuc I'. E. Xumus 11 xnacc: yueOHUK 11 0011e00pa3oBaT. opraHu3auii: 6a30BblIii
ypoBens /T .E. Pymsutuc, ®@. I'. ®enpaman. — 3-e uzn. — M.: [Ipocsemenue, 2019
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YUeOHUK JUISl CTYA. YapexacHuii cpea. mpod. oopazosanus / O.C. I'abpuensa, U.I'. Octpoymos.
— 4-e 3., crep. — M.: 3narenbckuit IeHTp

4, «Axamemusi», 2017

5. Epoxun I0.M. Xumus. YueOuuk — M.: Akagemus, 2013

6. Huxonbckwii, A. b. XumMusi: yueOHUK M MPAKTHKYM JJISi CPEIHETO MPOo(hecCHOHAIBLHOTO
obpazoBanus / A. b. Hukonsckmii, A. B. CyBopoB. — 2-¢ u3a., nepepad. u gon. — Mocksa:
W3narenscrBo HOpaiit, 2022

DJIeKTPOHHBbIE YUeOHUKHU
1. Ilenuneiaa, JI. B. Xumusa. COOpHUK 3aad M YHOPOKHEHUH : Y4EOHO-METOIUYECKOE
nocooue / JI. B. llleBuunbiaa, M. /1. ITonexaeBa, A. . Anapues. - HoBocubupck : M3a-Bo
HI'TVY, 2019. - 63 c. - - Tekcr : snekrponnsiii. - URL: https://znanium.com/catalog/product/—
Pexxum nmoctyna: mo noamnucke. https://znanium.com/catalog/document?id=398034

HNHTepHeT-pecypcesl
hvsh.ru — Xypnan «XumMus B MIKOJIEY.
https://postnauka.ru/themes/chemistry — iekiuu 1mo XMMuM Ha caiTe
http://gotourl.ru/4780 (http://elementy.ru/).
http://gotourl.ru/4785 (http://www.hij.ru/) Caiit Hay4HO-TIONYJISIPHOTO KYypHAaja
«XUAMHUS U KU3HBY.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTtkpeiTass 2JeKTpoHHAs Oubnuoreka xumuyeckoro moptana «Chemnety,
COJICPKUT yueOHbIC M HHPOPMAIIMOHHBIC MATEPHAIIBI JISI TKOJIBHAUKOB M YIUTEIICH.
6. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrema 1MCTaHIIMOHHOTO O0yUY€EHUs
7. http://www.xumuk.ru
CallT 0 XUMHH: KJIAaCCHYECKHUE yUEeOHWKH, CIPABOYHUKH, SHIIUKIIOMEINH, MOUCK
OpTaHUYC€CKUX U HCOPTAaHUICCKUX peaKI_II/II\/'I, COCTAaBJICHUEC ypaBHeHI/Iﬁ peaKuHﬁ.
8. http://orgchemlab.com/
[TpakTyeckue paboThl B 1abOpaTOpHH

AP
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BBITIOJTHEHUS
Pe3ynbrarsl

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIEOBPA30OBATEJIbHOU YYEBHOU JUCIIUITJIMHDbI

KoHTpons u oueHka pe3ynbTaToB OOY4YeHMsI OCYIIECTBISIETCS IpenojaBaTeleM B
npoliecce MPOBEACHUS MPAKTUUYECKUX 3aHATHH U J1a00paTOPHBIX pabOT, TECTUPOBAHUS, a TAKXKe

0o0y4JaroIMMucs

HMHANBUAYAJIbHBIX

00y4YeHUsl ONpEAeNAIOT, 4YTO OOYy4YaroIIHecs TOJKHBI

3aJIaHuH,

JEMOHCTPHUPOBATH MO 3aBEPIICHUN W3YYCHUSIUCIUTUIUHBI.
st hopMUpOBaHUS, KOHTPOJIS M OIICHKH PE3yJIbTaTOB OCBOCHUS YUCOHOW MMCIIMITIIUHBI
UCIIOJIB3YETCSI CUCTEMA OLIEHOYHBIX MEPONPUATUH, TIPEICTABIISIONIAs COO0M KOMILIEKC Y4eOHBIX
MEPOIPHSITHIA, COTJIACOBAHHBIX C pe3yJlbTaTaMu OOy4YeHHS] U CHOPMYTUPOBAHHBIX C yYETOM
dI'OC COO (npenmetnbie pe3ynbrarsl o auctumumae) 1 GIOC CIIO.

IIPOCKTOB,

HUCCIIEeNOBaHUN.

3HaThb, IIOHUMATh H

11\/&;)1 OK/IIK |Monyas/Pa3nen/Tema Pe3yabTaT 00yueHust Tlﬁle];:oolfpe::::;x
| | OcHoBHOE conep:xkaHue
1 Pa3znen 1. OcnoBbl | PopMynnpoBaTh
CTpoeHust 0a30Bble MOHATHUS U
BellecTBa 3aKOHbI XUMHUU
1.1 | OK.01 | Crpoenue atToMOB Cocrasmsars xumuueckue | 1. Tect «CTpoeHre aToMOB
XUMHUYECKHUX (GopMyJibl COEIMHEHUN B | XUMUYECKHUX JIEMEHTOB U
3JIEMEHTOB U COOTBETCTBHUH CO MPUPO/Ia XUMUYECKOU CBI3M.
npupoa CTEEHbIO OKUCIICHUS 2. 3ajaum Ha OCTaBJIEHUE
XUMHUYECKOHN CBS3H XUMHUYECKUX JIEMEHTOB, | XMUMHUYECKUX (HopmyI
UCXOJS U3 BAJIGHTHOCTU | JIByXaTOMHBIX CO€AMHEHUM
1 DJIEKTPO- (okcu0B, CyNnb(pHIO0B,
OTPULIATENILHOCTH TUJIPUJIOB U T.IL.).
3. 3aaHus Ha UCTIOJIB30BAaHUE
XUMHUYECKON CUMBOJIUKU U
HA3BaHWI COETUHEHUH 10
HOMEHKJIaType
MEXYHapOJIHOT O
COI03a TEOPETUYECKON U
MPUKIATHON XUMUH U
TPUBUAIBHBIX HA3BaHUH IS
COCTaBJICHUS] XUMUYECKUX
(dhopMys IByXaTOMHBIX
coeMHEeHUH (OKCUIOB,
Cynb(hUI0B, THAPUAOB U T.I1.)
U IpYTUX HEOPTraHUUYECKUX
COETMHEHUH OTAEIBbHBIX
KJIACCOB
1.2 | OK.01 | Ilepuomgmueckwmii XapakTeprus3oBaTh 1. Tect «Mertamnuueckue /
OK.02 | 3akoH u Tabnuua XUMHUYECKHE DJIEMEHTHI B | HEMETAJUINUECKUE CBOMCTBA,
.. Menneneesa COOTBETCTBUH C UX ANEKTPOOTPHULATENBHOCTD U
MI0JIO)KEHHUEM B CPOACTBO K 3JIEKTPOHY
MEepPUOANYECKON CUCTeME | XMMUYECKUX JIEMEHTOB B
XMMHUYECKUX DJIEMEHTOB | COOTBETCTBHE C UX
JI.1. MenneneeBa AIIEKTPOHHBIM CTPOCHHUEM H
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ITOJIOKEHHEM B
IIEPUOUYECKON CUCTEME
XHUMHUYECKHX daeMeHToB J[.1.
MenaeaeeBay.

2. [IpakTrueckue 3aJaHus Ha
YCTaHOBJICHUE CBSI3U MEXK]Y
CTPOEHUEM aTOMOB
XAMHYECKHX DJICMCHTOB U
MEePUOUYECKUM U3MEHEHUEM
CBOMCTB XHUMHYECKUX
3JIEMECHTOB 1 X COCJIMHECHUH B
COOTBETCTBHUH C IIOJI0KCHUEM
[Tepuoanueckoil cucreme.

3. IIpakTHKO-pHEHTHPOBAHHBIC
TEOPETUYECKHUE 3aJJaHUsI HA
XapaKTePHU3aLUI0 XUMUYECKUX
anemeHToB: «Meramumueckue /
HeMeTaJlJIMUeCK1e CBOMCTBA,
AIEKTPOOTPHUIATEIHHOCTD U
CPOJICTBO K 3JIEKTPOHY
XAMHYECKHX DJIECMCHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHHUEM U
ITOJIOKEHHEM B
IIEPUOTUYECKON CUCTEME
XHUMHYECKHX DJIEMEHTOB

J.. MenneneeBa»

2 Paznen 2. XapakrTepu3zoBaTthb KonTposbnas padora
XumMnueckue THIBIXMMHYEeCKHX «CTpoeHue BellecTBa U
peakumuu peakumi XHMHYecKHe peakKunm»

2.1 | OK.01 | Tumbl XUMHYECKHX CocraBnsTh peakuuu 1. 3amaun Ha cocraBieHUE
OK.04 | peaxuuii COCTMHEHUS, pa3JIOKe- YpaBHEHUN PEaKIIUi:

HHsI, oOOMeHa, 3aMellle-
HUsA, OKHUCIIUTCIBHO-
BOCCTaHOBUTEIIbHbBIC
peaxiuu

— COSMHEHMSI, 3aMEeIICHHS,
pasnokeHus, oOMeHa;

— OKHCIIUTENBHO-
BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ
C UCTOJIh30BAaHUEM METO/Ia
AJIEKTPOHHOTO OajaHca.

2. 3aa4n HA pacyeT MaccChl
BEIIECTBA UK 00BEMa

ra3oB 10 U3BECTHOMY
KOJINYECTBYBEIECTBA, Macce
Wi 00bEMY OTHOTO U3
YYaCTBYIOUIUX B PEAKLIUU
BEIIECTB; paCYETHI MacChl
(o0BEMma, KomMUecTBa
BEIIIECTBA) MIPOAYKTOB
pEaKIiH, €CITU OHO U3
BEIIECTB NMEET MPUMECH
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2.2 | OK.01 | Dnexrponurrueckas | CocTaBisTh ypaBHCHUS 1. 3agaHus HA COCTABIICHHE
OK.04 | guccoumanus u XUMUYECKUX PEAKLIUU MOJIEKYJIAPHBIX U HOHHBIX
MOHHBIIIOOMEH HMOHHOT'O OOMEHa C peaxiuii ¢ yuacTueM KHUCIOT,
y4acCTHEM HEOPraHU- OCHOBAaHMH U COJIEH,
YEeCKUX BEIIECTB YCTaHOBJICHHE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI
2. JJTabopartopHnas pabora
"TUNBIXUMUYECKUX peakiui”
3 Pa3nean 3. HccaenoBatb ctpoenne | KonrposbHas padora
Crpoenue u U cBoiicTBa Heopranu- | «CpoiicTBa
CBOIICTBA HEOPTraHM | YeCKHX BellleCTB HEOPraHu4ecKux
YeCKMXBellecTB BEIEeCTBY
3.1 | OK.01 | Knaccudukarmus, KnaccudumupoBars 1. Tect «Homenknarypa u
OK.02 | momeHnkiatypa u HEOPTraHUYECKHE Ha3BaHUE HEOPTaHUYECKUX
OK.04 CTpOCHUE BEIIIECTBA B BEILIECTB UCXOO U3 UX
OK.07 | HeopraHuueckux COOTBETCTBUUC UX XUMHAYECKOH (OPMYIIbI HITH
I1K.3.1- | BemiecTB CTPOEHUEM COCTaBJICHHE XUMUYECKOMN
I1K.3.3 (bopMyJIbl UCXOJI U3 HA3BAHUS
BEIIECTBA 10 MEKyHAPOIHOM
WJIU TPUBUAIBHOU
HOMEHKJIAType».
2. 3a1aum Ha pacyeT MacCOBOU
J10JTA (MacChl) XUMHYECKOTO
aeMeHTa (COeIMHEHNS) B
MOJIEKYJe (CMECH).
3. [IpakTuveckue 3a1aHus 1O
KJ1accupuKanuu,
HOMCHKJIATYPE MXUMHYECKUM
dbopMynaM HEOPraHUYECKUX
BELIECTB Pa3JIMYHbIX KJIACCOB.
4. TlpakTrdeckue 3a1aHus Ha
ONpeAeIeHNe XUMHYECKON
aKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BHJIa
XUMHUYECKONCBSA3H U TUTIA
KPHUCTAJUIMYECKOMPEIIETKH
3.2 | OK.01 | ®dusuko- YcraHaBnuBaTh 1. Tect «OcobenHocTn
OK.02 | xumuueckue 3aBHUCUMOCTh (PU3UKO- XUMHYECKHX CBOWCTB
OK.04 | cBoiicTBa XHUMHYECKHUX CBOMCTB OKCHAOB, KHCJIOT, OCHOBaHMH,
OK.07 | HeopraHMuYecKHUX HEOPraHUYECKHUX aM(pOTEPHBIXTUIPOKCUIOB U
[IK.3.1- | BemecTB BEILIECTBOT CTPOEHUS coJein.
I1K.3.3 aTOMOB U MOJIEKYJI, a 2. 3ajaHNs HA COCTABIICHHE

TaKXe TUIa
KPHUCTAJUIMYECKON
peleTKu

YpaBHEHUN XUMUYECKUX
pPEeaKIriiC y4acTHEM MPOCTHIX
U CJIO’KHBIX HEOPTaHUUYECKHUX
BEIIECTB: OKCHUJIOB METAJIIOB,
HEMETAIIIOB HaM(OTEPHBIX
AJIEMEHTOB; HEOPTAHUYECKUX
KHCJIOT, OCHOBAHMI U
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aM(OTEpHBIX TUAPOKCH]IOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOIINX UX
CBOICTBA U CIIOCOOBI
IIOJIy4EHUS.

3. [IpakTUKO-OpUEHTUPOBAH-
HBIETEOPETUYECKUE 3aaHUs
Ha CBOMCTBA U IIOJIy4CHUE
HEOPraHWYECKUX BEILECTB

3.2 | OK.01 | Unentuduxanus Hccnenosatsb 1. IlpakTuKO-OpUEHTUPOBAH-
OK.02 | HeopraHuyeckux KAUECTBCHHBIC PEAKLIMM | HbIE3aJaHUs 110 COCTABICHUIO
OK.04 BEILIECTB HEOPTraHUYECKHUX XUMHUYECKUX PEAKIUHN C

BEIIIECTB y4aCTUEMHEOPraHUYeCKUX
BELIECTB, UCIOJIb3YEMBIX AJIs
UXUACHTU(DUKAIIH.
2.JIaboparopHas padora:
“Unentuduxamnms
HEOPraHWYeCKUX BEUIECTB”
4 Pazpea 4. HccaenoBath KonTpoasHnas pabora

CtpoeHue u CTPOEHHUE U CBOICTBA «CTpoeHmue u cBolicTBa

cBoiicTBa OpPraHU4ecKux OpraHnYyecKuXx BellecTB)»

OpPraHMYecKux BellecTB

BelleCTB

41 | OK.01 | Knaccuduxamnmus, Knaccudumnuposatsb 1. 3aganus HaA COCTaBIICHHE

OK.04 | cTpoenue u OpPraHMYeCKHE BEUIECTBA | HA3BAaHUM OPraHUYECKUX
HOMEHKJIAaTypa BCOOTBETCTBUHU C UX COCIMHEHUH 10 TPUBUATLHOMN
OpraHUYECKUX CTpPOEHUEM WINMEKTYHAPOTHOM
BELIECTB CHCTEMATUYECKOMN

HOMEHKJIAType.

2. 3aaHNs HA COCTABJICHUE
MOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyI
OpraHWYECKUX BEILECTB
OTJIEIbHBIX KJIACCOB.

3. 3ajaun Ha ompeseneHue
npocreimen GopmyIibt
OpTaHUYECKON MOJIEKYJIbI,
UCXOJSIU3 AJIEMEHTHOTO
coctasa (B %)

4.2 | OK.01 | CgoiicTBa VYcranaBiuBaTth 1. 3ajanus Ha cocTaBieHUE
OK.02 | opranuueckux 3aBUCUMOCTb (PU3HKO- YPaBHEHUN XUMUYECKUX
OK.04 | coenuHeHuit XUMHYECKHX CBOWCTB peaknuiic yyacTuem
OK.07 OpPTaHMYECKUX BEIIECTB | OPraHUYECKUX BEIIECTB Ha

[IK.3.1- OTCTPOEHUS MOJIEKYJT OCHOBAHUU UX COCTaBa U

IIK.3.3 CTPOEHHS.

3amaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
PEeaKIM, MILUTFOCTPUPYFOIINX
XAMHYECKHE CBOMCTBA C
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Y4€TOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX PEaKIUil
Y TE€HETUYECKOU CBA3HU
OpraHUYECKHUX BELIECTB
pa3HbIX KIIACCOB.

3. Pacuernrie 3a1auu o
YpaBHEHUSM PEaKIUil C
Y4aCTHEMOPTraHUYECKHUX
BEIIECTB.

2. JlaboparopHas paboTa
“IIpeBparieHus
OpraHWYECKUXBEIIECTB MPHU
HarpeBaHuu"

4.3 | OK.01 | Unentudukamus Hccnenosathb 1.IIpakTuKO-OpUEHTUPOBAH-
OK.02 | opranuyeckux Ka4yeCTBEHHbIE PEaKIMK | HbIE 3aJJaHUs 10 COCTABJICHUIO
OK.04 | BemecTB,ux OpPraHUYEeCKUX XUMHUYECKUX PEAKIUN C
OK.07 | 3HayeHue u COEJMHEHUH OT/AENbHbIX | Y4aCTHEMOpPraHMYECKUX

[IK.3.1- | npumeHeHue B KJIaCCOB BEILECTB, B T.4. UCIOJIb3YEMbIX
I[IK.3.3 | ObITOBOH U JUISL UX UICHTU(DUKALINK B
IIPOM3BOJICTBEHHOM OBITY M IPOMBIIIIICHHOCTH.
JeSITebHOCTH 2.JIaGopatopHas pabora:
4eJ0BeKa “Unentuduxanms
OpPraHUYECKUX COeIMHEHUN
OTJIENbHBIX KJIACCOB”
5 Pa3nean 5. XapakTepu3oBaTh
Kunernuyeckue u BJIMSIHHE PA3JTHYHBIX
TepMOTUHAMMYEC- ¢dakrTopos Ha
KHe3aKOHOMep- paBHOBecHEeH
HOCTH NPOTEKAHUSI | CKOPOCTh XMMHYECKHX
XUMHYEeCKHX peakuuii
peaxkuuin

5.1 | OK.01 | Ckopocth XapakTepu3oBarb [TpakTHKO-OpHEHTHPOBAHHbIE
OK.02 | xumuyecKux BJIMSIHME KOHLIEHTpAIMM | TEOpETHYEeCKHe 3aJaHus Ha
OK.04 | peaxuuii. pearupyromux BeecTB | aHaiu3 (GaKTOPOB, BIUSIOIINX
OK.07 | Xumuueckoe U TeMIIepaTypsl Ha Ha U3MEHEHHUE CKOPOCTHU

[IK.3.1- | paBHOBecue CKOPOCTBXUMHUYECKUX XUMHYECKONPEAKIINH.

I1IK.3.3 peakuui. IIpakTHKO- OPUEHTUPOBAHHBIE
XapakTepu3oBarb 3aJ]aHNs HA IPUMEHEHUE
BIIMSIHUE U3MEHEHUS npuniuna Jle- [larense mis
KOHIICHTPAIIUH BEIIECTB, | HAXOXJICHHS HaNPaBICHHS
peaKkIuu cpeasl U CMEILEHHsI paBHOBECHS
TEMIIepaTypbl Ha XUMHYECKON peaKiiuinu
CMEIEHHE XMMUYECKOTO | aHalu3 (akTOPOB, BIMSIOLINX
paBHOBECHS Ha CMEIEHUE XUMUYECKOTO

paBHOBECHSI
6 Pa3nex 6. HccaenoBarh
PacTBOpBI HCTHHHBIEPACTBOPbI

¢ 3a/IaHHBIMU
XapaKTepUCTHKAMHU
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6.1 | OK.01 [Tousartue o Pasnnuare ucTuHHBIE 1. 3agauu Ha IPUTOTOBJICHHE
OK.02 | pactBOpax pacTBOpbI pacTBOpOB.
OK.04 2. IIpakTHKO-OpHUEHTHPOBAH-
OK.07 HbIE pacueTHBIE 3aJaHUs Ha
I1K.3.1- JIUCTIEPCHBIE CUCTEMBI,
I1K.3.3 UCIIOJIb3YEMbIE B OBITOBOW U
MIPOU3BOJICTBEHHON
JIeSITEIbHOCTUYETIOBEKA
6.2 | OK.01 | HccnenoBanue UccnenoBate  ¢usuko- | JlabopaTopHas pabota
OK.02 | cBoiicTBpacTBOpOB xumuueckue cBoictBa | “IlpuroroBnenue pactBopoB”
OK.04 HWCTHUHHBIX PaCTBOPOB
OK.07
IIK.3.1-
I1K.3.3

Il | IpodeccuonaibHO-OPHEHTHPOBAHHOE Co/lep:KaHue (CoepKaHue MPUKJIATHOT0 MOTYJIs1)

7 Pasznen 7. OrneHnuBarTh 3amuTa Keiica (¢ yueTom
Xumus B ObITY U NOCJIeACTBUAOLITOBOM Oyayuei
NMPOU3BOJACTBEHHON | ¥ MPOU3BOJACTBEHHOI npodgeccHOHATbHOM
AeATEJIbHOCTH AeATEJIbHOCTH AesiTeJIbHOCTH)
yeJIoBeKa YeJI0BeKa CIO3HIHI

IKO0JIOTHYECKOM

0€e30macHOCTH

7.1 | OK.01 | Xumus B ObITY U OnenuBare nocnenctsus | Keiic (¢ yaerom Oynymieit

OK.02 | mpou3BOJICTBEHHOW | OBITOBOW M IPOU3BOJ- npodeccuoHanbHOM
OK.04 | nearenbHOCTH CTBEHHOM JIEATEIBLHOCTH | JEATEIbHOCTH) Bo3MOXKHBIC
OK.07 | yuenoBeka YyeJIoBEeKa C ITO3ULIMI TEMBI KCHCOB:
IIK.3.1- 9KOJIOTHYECKON 1. ITorennenue KIuMaTa u
IIK.3.3 0e30macHOCTH BBICBOOOXKJICHHE T'a30BBIX

THJPATOB CO JIHA OKEaHa.
bynymune marepuansl 1uis
aBHMa-, MalllMHO- U
puOOPOCTPOECHHUSI.

2. HoBble maTepuaibl a7
COJIHEYHBIX OaTapeil.

3. JIekapcTBa Ha OCHOBE
pacTUTEIbHBIX IPETApaTOB

5. BO3SMOKHOCTH UCITIOJIB30OBAHMUSA TPOI'PAMMBI B IPYTUX ITOOII

Jannas mporpamMma MOXeT OBITH HCIONBb30BaHa Tpu u3ydeHnn OVY]]

JUIS CHIeLIUaTbHOCTEH:
09.02.07 MudopmManmoHHBIE CUCTEMBI U IIPOTPAMMHUPOBAHHE
23.02.07 Texuuueckoe 00OCITy>)KUBAaHHE U PEMOHT JIBUraTesIel, CHCTEM U arperaToB aBTOMoOuIen

15.02.16 TexHONOTHSI MAITTHOCTPOCHUS

38.02.03 OmnepauuoHHas AesTeIbHOCTb B JIOTUCTHKE
15.02.12 MoHTax, TeXHUYECKOe 0OCITY’)KHBaHHE U PEMOHT IPOMBIIIUIEHHOTO 000pyI0BaHus (110

OTpacisiM)

«XumMusg»
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