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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITIPOTPAMMbBI YYEBHOI
JANCHUITVINHBI «XUMHWSA»

1.1. Ob6aacThr npuMeHeHHs padoueii MporpaMMbl

Pabouas mporpamma y4eOHOW AMCHUIUIMHBI SIBISETCS YacThiO OCHOBHOH 00pa3oBaTeNbHOM
nporpammbl B cootBeTcTBUU ¢ DPI'OC CIIO cnenuansHoctn  18.02.12 TexHonorus
AHAIUTUYECKOT0 KOHTPOJS XUMHUYECKUX coeauHeHui, yTB. [Tpukazom MOH P® 09.12.2016 r.
No 1554, 3apeructpupoBan B MuH.tocT. PO 22.12.2016 . Ne 44899

1.2. MecTo AUCHMIUIMHBI B CTPYKType OCHOBHOIiI mpodeccuoHaJbHON 00pa3oBaTeIbHOM
nporpammbl: BJ[.11 Xumus otHocutcs K 0a30BbIM y4yeOHBIM AMCHMILIMHAM, M3y4yaeTcs Ha
0a30BOM ypoBHE (2 BapUaHT) U BXOAUT B 00I1€00pa30BaTEIbHBIN LUK

YyeOHast OUCHUIUIMHA HMMEET MEXIpEeIMETHble CBSi3M ¢ 001meodpa3oBaTeibHbIMU
JUCHUILIMHAMH BJ1.09 Martematuka, BJ1.10 dusuka, bJ1.12 buonorus;
¢ IMCUMIUIMHAMM MAaTEMATHYeCKOr0o M O0IIero eCTeCTBEHHOHAYYHOI0 Y4eOHOIo HMKJIA:
EH.03 Matemaruka, EH.02 O0mas u HeopraHuueckas XuMusi; ¢ oomenpogeccuHoHATbHbIMHU
aucuunimaamu  OI1.02  Opranwdeckas xumusa, OIL03 Ananmutudeckas xumusa, OIL04
Ousnueckas u koutougHas xumus, OI1.06 Dnektporexnuka u snexkrponuka, OI1.07 Oxpana
Tpyna, OIL0O8 be3onmacHOCTh  KM3HEHAEATEIBHOCTM W €O BCEMHU JIUCLMIUIMHAMU
po(hecCHOHABHOTO LIMKIIA.

1.3. He.]]b 1 IVIAHUPYEMbI€ pe3yJibTaTbl OCBOCHHUS 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 IMTPOU3BOJACTBCHHBLIX CUTYyallUAX, OTBECTCTBCHHOI'O ITIOBECACHU B HpHpOIIHOfI cpeac.

3agauu AMCHMILVIMHBI:

1) chopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MMPOTEKAHUS XMMHUYECKUX IIPOIECCOB H
SIBJICHUM B OKPYXAIOWIEH cpeze, LEeTOCTHOM HAaydHOW KapTHHBI MHpA, B3aMMOCBS3H H
B3alMO3aBUCHUMOCTH €CTECTBEHHBIX HayYK;

2) pa3BUTh YMEHHUS COCTaBIISATH (OPMYJIbI HEOPTaHUYECKUX M OPraHMYEeCKUX BEIIECTB,
YPaBHEHMSI XUMHUYECKUX PpEaKIUil, OOBACHATh MX CMBICI, MHTEPIPETUPOBATh PE3YJIbTATHI
XUMHUYECKHUX SKCIIEPUMEHTOB;

3) cdopmHpoBaTh HAaBBIKM MPOBEICHHS MPOCTECHIIMX XUMHUYECKHX 3KCIEPHMEHTATbHBIX
UCCIEeIOBaHUM ¢ coOmtoJieHeM TMpaBuwil Oe3omacHOro oOpallleHusi C BellecCTBaMu U
71a00paTOPHBIM 000PYIOBaHUEM;

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

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

6) chopmMupoBaTh HOHUMAaHKE 3HAYUMOCTH JTOCTH)KEHHI XUMHYECKON HAYKH M TEXHOJIOTHH ISt
Pa3BUTHS COLMATIBHOMN U IPOM3BOJICTBEHHOM cep.



Pe3ysabTaTrhl 0cBOeHUS 00111€00pa30BaATEIbHOM TUCHUILIMHBI « XUMHs» B c00TBeTCTBHU ¢ PI'OC CIIO wm Ha ocHoBe ®I'OC COO

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 | OCHOBONOJATAOLINE HOHATUS (XMMUYECKHIl 2JIEMEHT, aTOM, 2JIeKTPOHHAS

croco0b! MacTepcTBa, TPYA0TI00HE; 000/I0YKa aroMa, S-, p-, O-37TeKTpPOHHBIE OpPOMTANM aTOMOB, HOH,

PCHICHIA 3a11a9 | . ro1oBHOCT, K  AKTHBHOH  JEATENHHOCTH | MOJEKYJIA, BAICHTHOCTh, 3JEKTPOOTPHIATENILHOCTh, CTENEHb OKMCIICHHS,

NPOPECCHOHAND™ | 1oy yonorHIecKoii H COMANLHON HATIPABICHHOCTH, | XHMUYecKas CBS3b, MONb, MOMADHAS Macca, MOJADHEIT —0ObeM,

HOH CIIOCOOHOCTh ~MHHUIIMMPOBATh, IUIAHUPOBATh M | YIJIEPOIHBIA CcKeneT, (YHKLUMOHANbHAS TPYINA, paguKal, H30MepHus,

ACATCILHOCTH CaMOCTOSTEIFHO BBINONHATh TAKYIO JESATENBHOCTD; | H30MEpPBI, TOMOIOTMYECKUIA Psijl, FOMOJIOTH, YIJIEBOJOPOIBI, KHCIOPOI- 1

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

K pasiiiiHbIM npo(hecCUOHANTBHOM JesTeNbHOCTH, (YTIIEBOMBI, KHMpBI, OEIKH), MOHOMEp, MOIMMEP, CTPYKTYPHOE 3BEHO,

KOHTCKCTaM OBj1ajieHNe  YHHMBEPCAJIbHBIMHM  y4eGHBIMH | BHICOKOMOIEKYIISAPHBIE COENMHEHHS, KPUCTAIUIMYECKAS DENIETKA, THIIBI
03HABATEILHBIMH IECTBHSIMH: XHUMUYECKHX PEaKIMi (OKHCIHTENBHO- BOCCTAHOBHTENBHEIE, HK30-U
a) 0a30BbIe JIOTHYEeCKHE JeiiCTBHUSI: SHIO0TEPMUYECKHE, PEaKLMd MOHHOTO OOMEHaA), pacTBOP, SIEKTPOIHTEL,
- CaMOCTOATEIHLHO dbopMymHIpoBaTh ¥ | HEONEKTPOIUTEI,  DIEKTPONMTUYECKAas  JUCCOLMALMS,  OKHCIMTENb,
aKTyalTu3HpoBaTh MPOONEMY, pacCMaTpHUBaTh €€ | BOCCTAHOBUTENb, CKOPOCTh ~ XHMUYECKOH  peaKlMM, XMMHYECKOE
BCECTOPOHHE; paBHOBecHE), TEOPUM U 3aKOHBI (T€OpUs XHMHYECKOTO CTPOEHHS

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

- OmpeiessaTh LENH  JeSITEIbHOCTH,
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,
(hakTONIOTMUECKHE CBEIEHUS O CBOWMCTBaX, COCTaBE, TOJYYCHUH U
0e30MacHOM  UCMOJb30BAaHUM  BAXKHEHIIMX  HEOPraHUYECKUX U
OPraHNU4YC€CKUX BCIICCTB B 6I>ITy u HpaKTquCKOfI JACATCIBbHOCTH YCJIOBECKaA,

! YKa3bIBaKOTCA IMYHOCTHBIE U meTanpegmeTHble pesynbTaTbl 3 PrOC COO (B nocneaHen pegakumm ot 12.08.2022) B oTriarosibHon ¢opme, bopmupyemsble
obLweobpasoBaTeIbHONAMCLUUNANHOMN
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- BBIABIIATH 3aKOHOMEPHOCTH M IPOTHBOPCUHS
BpaCCMaTpUBACMBIX SIBJICHUAX

- BHOCUTb KOPPEKTHUBBI B JEATEIHHOCTb,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKH MOCJICICTBUN ACITCIbHOCTH;

- 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
€€ pEIIeHMs, HaXOJIWUThb AapryMeHThl s
JI0KA3aTeIbCTBA CBOMX YTBEPXKICHHUI, 3a/1aBaTh
MapaMeTpbl U KPUTEPUU PEIICHUS,

- aHaJII/I?;I/IpOBaTI) HOJIy‘ICHHI)IC B X0I¢€ peHIeHI/ISI
3a1a4u pGSYJ'IBTaTBI, KpI/ITI/I‘IGCKI/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, MpeasiaraTh
OpI/IFI/IHaHBHI)IG IIoaxoabl 1 peHIeHI/ISI;

- CIIOCOOHOCTh HMX HCIIOJIb30BaHUS B
MMO3HaBaTENbLHOU u COITMAJILHOM
MpaKTUKE

- YMCTbh BBIABJIATE XapaKTEPHBIC IMIPHU3HAKNW U B3aMMOCBA3b U3YYCHHBIX
HOHHTHﬁ, IMPUMCHATL COOTBCTCTBYIOIIUC TIIOHATUA IIpU ONKMCAHHUU
CTPOCHUA H CBOMCTB HCOPraHNUYCCKUX W OPraHnMYCCKHUX BCHICCTB U HX

MpEBpaIICHUI; BBIABIATH B3aUMOCBSI3b XMMHUYECKMX 3HAHUM C
HNOHSATUSAMM M TPEJCTABICHUSMU JIPYTHMX  €CTECTBEHHOHAYUYHBIX
MPEAMETOB;

- yMETb HCIOJIb30BATh HAUMEHOBAHMSA XHMHWUYECKHUX COCIMHECHUN
MEXKIYHAPOAHOTO COK03a TEOPETUYECKOW M MPUKIAAHOM XUMHH U
TPUBHAIbHbIE HA3BaHMsA BAXKHEMIIMX BeELIECTB (ITUJICH, alETHJIEH,
[IIMLEPUH, peHO, popMalIbIerul, YKCYCHasi KUCIO0Ta, TJIULUH, YTapHbIHA
ras, yrJIeKUCIbIi ra3, aMMUaK, raleHas U3BeCTb, HErallleHas U3BECTb,
NUThEBAsl COAA U JPYIHX), COCTABIATH (POPMYJIbl HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB, YPABHEHUS XUMMUECKUX pEaKLUil, 0ObICHATH
UX CMBICI; TOJATBEPXKAAThb XapaKTEpPHbIE XWMHYECKHE CBOMCTBA
BEUIECTB  COOTBETCTBYIOIMMHU  DKCHEPUMEHTAMU W 3alUCAMU
YPaBHEHUN XUMUYECKUX PEAKLUI;

- YMETb YCTaHABJIMBATbH IPUHAMJIEKHOCTh U3YYEHHBIX HEOPraHUYECKUX
Y OpPraHMYEeCKHX BEIIECTB K OIPENEICHHBIM KjlaccaM H TIpylnnam
COCIMHEHMM, XapaKTepU30BaThb MX COCTaB W BaXHEHIINE CBOMCTBA;
ONpeNieNIATh BHJIBI XMMHUYECKUX CBsI3€il (KOBaJeHTHas, HOHHas,
METaJlJIn4yecKasi, BOJOPOAHAs), THUIBI KPHUCTAUIMYECKUX PELIETOK
BEILIECTB; KJIACCU(PHUIIMPOBATH XUMUUECKUEPEAKIINN;

- chopMHpOBATh TPEACTABJICHHUSI: O XHUMHUYECKON COCTaBISIONICH
€CTECTBEHHOHAyYHOW KApTUHBI MHUPA, POJIM XHMHHM B IO3HAHWUU
SIBIIGHUH TNpUpOAbl, B (OPMHUPOBAHUU MBIIJIEHUS U  KYJIbTYpbI
JUYHOCTH, €€ (PYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOIUMOW st
pelleHrs MPAaKTUYECKUX 3aJad M JKOJOTHYECKM OOOCHOBAHHOTO
OTHOLLEHHUS K CBOEMY 3I0POBBIO U IIPUPOIHOM CPELE;

- yMeTh TMPOBOJUTH pacyeTbl MO0 XHUMHUYECKUM ¢opMylaM U
YPaBHEHUSIM XMMHUYECKHX PEaKIUil ¢ HCIOJIb30BaHUEM (HU3UYECKHX
BEJINYUH, XAPAKTEPU3YIOIIMX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIE YCJIOBHUS) T'a30B, KOJMYECTBA BEIIECTBA;
WCIOJIb30BaTh CUCTEMHbIE XUMUYECKHE 3HAHUS Ul IPUHATHUS pelIeHUI
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B KOHKPCTHBIX JXKU3HCHHBIX CUTyallUsaX, CBA3aHHBIX C BEIICCTBAMU U HUX
MIPUMCHCHUCM

OK 02.
Hcnonb3oBathb
COBpPEMEHHBIE
CpeacTBa
MOKCKa, aHaIKn3a
u
MHTEpIIpEeTaluu
uH(popMaluu U
uHpopMaIoH-
HBIC TEXHOJIOTUU
VIS
BBITIOJTHEHUS
3a1au
npodeccuoHalb-
HOI
JeSATeTbHOCTH

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
MOJIUKYJIBTYPHOM MUDE;

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

- OCO3HaHUE LIEHHOCTHU Hay4HOU
NEeSATEIbHOCTH, TOTOBHOCTh  OCYUIECTBIISThH
IIPOEKTHYIO u HCCIIEA0BATEIBCKYIO

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

B) pa6ora ¢ nndopmanmeii:

- BJaJeTh HaBBIKAMU MOJIY4YEHUs MHPOpPMALUU
13 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEIILHO

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

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

- OLICHMBaTh JIOCTOBEPHOCTH, JIETUTUMHOCTH
nH(popMalluK, €€ COOTBETCTBUE IPABOBBIM U
MOPaJIbHO-ITHYECKHM HOpPMaM;

- yMeThb IUIAHUPOBATh M BBIMOJHATh XUMHUYECKHH OSKCIIEPUMEHT
(mpeBpallleHrUsT OpraHUYECKUX BEIIECTB MPU HArpeBaHUM, TOJYUYCHUE
STWJIEHa U W3y4YeHHE €ro CBOMCTB, KaueCTBEHHbIE pEaKIUu Ha
QIBJICTH/IBI, KpaxMall, YKCYCHYIO KHCJIOTYy; JIeHATypamus OCIKOB IpH
HarpeBaHUU, [[BETHbIE PEaKIUN OEJIKOB; MPOBOAUTH PEAKIIMH HOHHOTO
oOMeHa, OIpeeNsaTh Cpey BOJAHBIX PACTBOPOB, KAUECTBEHHBIC PEaKIIUU
Ha cynbdar-, KapOoHAT- M XJIOPUI-aHHUOHBI, Ha KaTHOH aMMOHMS,
pemaTh OKCIEpUMEHTANbHbIE 3a7adyd 1o TeMaM "Mertamibl" u
"HemeTramibl'") B COOTBETCTBUHM C NMPABWJIAMH TEXHHKH O€30MMaCHOCTH
npu OOpalleHHH C BEHIeCTBAaMU W J1abOpaTOpHBIM O00OpPYIOBaHUEM;
NPEJCTaBISITh PE3YylbTaThl XUMHUYECKOTO OJKCIIepUMEeHTa B (opme
3alMCH YPAaBHCHHH COOTBETCTBYIONIMX peakiuii u (hopMynupoBaTh
BBIBOJIbI HA OCHOBE 3TUX PE3yJbTaTOB;

- YMETh aHAIM3UPOBATH XUMHUYCCKYI0O WH(POPMAIUIO, MOIYIaeMyI0 W3
Pa3HBIXUCTOUYHUKOB (CpEACTB MaccoBOil HHpopMaIuu, cetb HTepHeT
Apyrue);

- BIAJECTh OCHOBHBIMU METOJaMU HAy4YHOI'O IIO3HAHUS BEILIECTB U

XUMUYECKUX SIBJICHUN (HAONIOJCHUE, W3MEpPEeHHUE, DKCIEPUMEHT,
MOJIETTUPOBAHUE);
- YyMETh TMPOBOJAUTH pacyeThl MO0 XHUMHUYECKHUM QopMyliamM ¢

YPaBHCHUAM XUMHYCCKUX peaKI_II/II\/’I C HCIIOJIB30BaHUEM (1)I/I3I/I"ICCKI/IX
BCJIMYHMH, XapaKTCPU3YIOIINX BEIIECCTBa C KOJNYCCTBCHHOM CTOPOHBI:
MaccChlI, o0bema (HOpMaJ'IBHBIC YCJ'IOBI/IH) ra3oB, KOJIHMYCCTBA BCIICCTBA,
HCII0JIB30BaTh CUCTEMHBIC XUMHUUYCCKUEC SHAHUA I IPUHATHUA peHICHI/Iﬁ
B KOHKPCTHBIX JKU3HCHHBIX CUTYAlUAX, CBA3AHHLIX C BEIICCTBAMU U HUX
NPUMCHCHUEM




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

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

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/IEHCTBO-
BaTh U
paboTath B
KOJIJICKTHBE U
KOMaH/Ie

- TOTOBHOCTBH K CAMOPAa3BUTHIO,
CaMOCTOSTEIILHOCTH ¥ CaMOOIIPEICIICHHUIO;

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

OBiajeHne yHHMBePCAJIbHBIMH
KOMMYHUKATHBHBIMU JIEHCTBUSIMH:

0) COBMeCTHAasI 1eITeJIbHOCTD!

- TOHWUMAaTh H WCIIOIH30BAThH
MpPEeUMYIIeCTBa KOMAHIHON M WHAWBHYyaTbHOU
paboTHI;

- MPUHUMATH 1enu COBMECTHOM
JeSTEILHOCTH, OpPraHHU30BHIBATH "
KOOPJIUHUPOBATH JEHCTBUS TIO

€€ JOCTIDKEHUIO: COCTaBIAThL TIIJIaH JIEUCTBUA,
pacmpeneniartb pold € Yy4eTOM  MHEHUH
YYaCTHUKOB 00CYKJIaTh Pe3yIbTaThl COBMECTHOM
paboThI;

-  KOOpPAWHHPOBATh W BBINOJNHATE PaboOTy
YCIOBUSAX pealbHOTO, BUPTYaIbHOTO

Y KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHSI,

- OCYIIECTBISITh MO3UTHBHOE CTPATETMUECKOE

- YMETb IJITAHUPOBATH U BBHIMOIHATH XUMHUYECKUH SKCIIEPUMEHT
(peBpaIIeHus: OpraHNYeCcKUX BEIIECTB IPU HArPEBaHUH, MTOJTy4YCHHE
STHJICHA W W3YYEHHWE €ro CBOWCTB, KayeCTBEHHBIE pEaKIWW Ha
aNbJIeTH/Ibl, Kpaxmall, YKCYCHYIO KHUCIIOTY; JeHaTypaius OeIKoB Mpu
HarpeBaHWM, IBETHBIC PEAKIHUU OEIKOB; MPOBOJWTH PEAKIIMA HOHHOTO
oOMeHa, ONpeeNaTh Cpely BOJAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMU
Ha cynb(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI HA KATHOH aMMOHHUS;

pemaTrh SKCHEpUMEHTAIbHBbIE 3afaud 1o TemaMm "'Mertamisl" U
"HemeTtamisl") B COOTBETCTBUU  C IpaBUJIaMU TEXHUKHU
0€30macHOCTH IMpH  OOpalleHMH ¢ BeIleCTBaMM M J1a0OpaTOpHBIM
000py/noBaHUEM; NPEACTABIATh PE3YIbTaThl

XUMHAYECKOTO  OJKCIIepuMeHTa B ¢GopMe  3amicH  ypaBHEHUH
COOTBETCTBYIOLINX peakuuil U GOopMyIupoBaTh BBIBOJBI HA OCHOBE 3THUX
pe3yJIbTaToB




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

OBaanenue YHHBEPCAJIbHbIMH
PeryisiTHBHBIMH J1eHCTBUSIMU:

r) NIpUHATHE ce0sl U JPYrUX JIOIeii:

- NpPUHUMATh MOTHUBBI M apryMEHTBl JIPYrHX
JIIOJIeH MIPU aHAJIM3€ Pe3yIbTaTOB ACSATEIbHOCTH;
- TIpu3HaBaTh CBOE IMPaBO MU IMPaBO JAPYTUX
JIFOJICH HaA OIIUOKU,

- pa3BUBaTh CIOCOOHOCTh IOHUMAaThb MHUpP C
TIO3UIINH JIPYTOTO YEJIOBEKA;

OK 07.
ConencTBOBaTh
COXPaHEHUIO
OKpYKaroleu
cpebl,
pecypcocbepe-
JKEHHIO,
MPUMEHSATH
3HaHUS 00
W3MEHEHHH
KJIUMara,
TIPUHITUTIBI
OepexIINBOTrO
MPOU3BOJCTBA,
3¢ (HeKTUBHO
JICMCTBOBATH B
Ype3BbIYAHBIX
CUTYaLUSIX

B 00/1acTH 3K0JI0rHY€CKOT0 BOCIIUTAHMS

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

- IUIAHUPOBAHUE M OCYIIECTBIEHUE JCHCTBHI
B OKpYXKAlOLIEHl CpeJe Ha OCHOBE 3HAHMSA
LeJIeN yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

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

- YMEHUE MPOTrHO3UPOBATH HEOIArONPUATHBIE
9KOJIOTMYECKUE MOCIIEACTBUS
NpeANPUHUMAEMBIX JCHCTBUN, MPEAOTBpalIaTh
UX;
- pacIIIpeHNE ONBITA AESITEIbHOCTU
9KOJIOTMYECKOI HalPaBI€HHOCTH;

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

- ¢(hopMHUPOBATh MPEJCTABIECHHS: O XUMHUYECKOH COCTABIIAIOMIEH
€CTECTBEHHO-HAyYHON KapTHHbI MHpa, pOJM XHMUM B IO3HAHUM
SBJICHUH IPUPOBL, B GOPMUPOBAHUM MBILIICHUS U KyJIbTYpPbl TUYHOCTH, €€
(GYHKIMOHANBHOW ~ IPaMOTHOCTH,  HEOOXOAMMOW Al pELIeHUs
MPaKTHYECKUX 3a7a4 M DKOJIOTMYECKH OOOCHOBAHHOIO OTHOILIEHUS K
CBOEMY 310pPOBBIO U IIPUPOJIHOM CpEAE;

- yMeTb COOJII0AaTh IPaBUJIa YKOJOIMYECKU LIENEeCOOOPa3HOrO MOBEICHUS
B OBITY W TPYAOBOW JEATENBHOCTH B LEISIX COXPAaHEHHS CBOEro
30pOBbs M OKpPYXAaIOIIEH HPUPOJHOM Cpelbl; YYHUTBHIBATh OIACHOCTb
BO3JCICTBYSI HA JKUBBIE OPraHU3MBbI OIPEIEICHHBIX BELIECTB, IIOHUMAs
CMBICIT IOKAa3aTels MPEeAeIbHON TOMYCTUMON KOHIIEHTPALINY;

- YMETb MpPOTHO3UPOBAaTh, AHAINU3UPOBAaTb M OLEHUBATh C IO3ULMH
9KOJIOTN4eCKON 6E30MacHOCTH MOCJIEACTBHS OBITOBON U MPON3BOICTBEHHOM
JESITENbHOCTH ~ YEJIOBEKAa, CBSI3aHHOM ¢ 1epepabOTKON  BEIIECTB;
UCIONb30BaTh IOJIyYEHHbIE 3HAHUS Ul NPUHATHA I'PAMOTHBIX DPELICHUN
IpoOJIEM B CUTYalLUsAX, CBA3aHHBIX C XUMUEH;

- yYMeTb OCO3HaBaTh ONACHOCTb BO3ACHCTBHUA HAa MKUBBIE OPIaHU3MBI
ONpEAENCHHBIX BEIIECTB, I[OHMMAs CMBICI TIOKa3aTels MpeIebHON
JOMyCTUMON  KOHIIEHTPAllMM, W TOSCHATh Ha TpPUMEpax CIOCOObI
YMEHBIIECHUS U NMPEAOTBPAILEHUS UX BPEJAHOIO BO3JEHCTBUS HAa OPraHU3M
YeJI0BEKa.




Ilepeyenb npogecCHOHANBHBIX KOMIIETEHIUI 3JIeMEHTBhI KOTOpPBLIX (opmupyloTcs B
paMKax JMCUUIIIHHBI:

Kon
bopmMupyeMbIX Pe3ynbTaThl OCBOCHUS TUCIUILIUHBI
KOMIIETEHIINH

K 1.1 OueHuBaTh COOTBETCTBME METOJMKHM 3aJadyaM aHajiu3a [0 JAUarna3oHy
U3MEPSIEMBIX 3HAUEHNUN U TOYHOCTH.

[IK 1.2 Br16uparh onTUMaibHbIE METO Il aHAJIHM3A.

IK 1.3 [ToaroraBnuBaTh peareHThl, MaTepHajbl W PACTBOPBL, HEOOXOAUMBIC IS
aHaJIn3a.

[IK 1.4 Paborath ¢ XMMUYECKHMMH BEIIECTBAMH M OOOPYIOBAaHHEM C COOIIIOJICHUEM
OTpACJIEBBIX HOPM U IKOJIOTHYECKOM 0€30acHOCTH.

K 2.1 OOcnmyxxuBaTb W OKCIUIyaTUPOBaTh  JlabopaTopHOEe  00OpYyIOBaHUE,
UCIBITaTEIbHOE  O0OpYJOBaHME U CpPEACTBAa  U3MEPEHUS  XUMHUKO-
AHAINTUYECKUX Ja0OPATOPUH.

[IK 2.2 [IpoBOINUTh KayeCTBEHHBIM M KOJMYECTBEHHBIM aHAJU3 HEOPraHMYECKUX U
OPTaHMYECKUX BEIIECTB XUMHYCCKUMH U (PU3HKO-XUMUYCCKHMH METOJIaMHU.

I1K 2.3 [TpoBOANTH METPOIOTHUECKYIO0 00pabOTKY pe3yNbTaTOB aHAIU30B.

I[IK 3.1 [InanupoBaTh M OpPraHU30BBIBATH PAaOOTy B COOTBETCTBHHM CO CTaHAAPTAMHU
MPEIPHUATHS, MeXTYHAPOIHBIMU CTAHIAPTAMHU U APYTUM TPEOOBAHUSIMH.

I1K 3.2 OpranuzoBbIBaTh 0€30MacCHbIC YCIOBHSI MMPOILIECCOB U MPOU3BOJICTBA.

I1K 3.3 AHaIM3UPOBATH MTPOU3BOJICTBEHHYIO JIEATEIBHOCTH J1a00paTOPUU U OLIEHUBATH
SKOHOMHUYECKYIO 3 (EKTUBHOCTH pabOTHI.

Koa muuHOCTHBIX
JInuyHOCTHBIE pe3yJIbTAThI pe3yJbTaToB
peaju3alnuu NporpaMMbl BOCIIUTAHUS peanu3anuu
(Oeckpunmopbwt) NMporpamMmslI
BOCHUTAHUS

JINYHOCTHBIE pPe3yJbTaThbl

peaan3anvm nNporpaMmMbl BOCIIMTAHUSA, ONIPEICJICHHbIC 0TPACJI€BbIMUA TpﬁﬁOBaHI/IﬂMI/I

K J€JJOBBIM KadeCTBaM JIMYHOCTH

Oco3Harommii cedst rpaKIAaHMHOM | 3aIIMTHUKOM BEJTMKON CTpaHbl JP 1

[IposBrstomuii 1 JEMOHCTPUPYIOIIMH YBaXXeHHE K JIOISIM TpyJa,

OCO3HAIONNN

IIEHHOCTh ~ coOcTBeHHOTrO  Tpyna. Crpemsimmiicss K JIP 4

(GOpMHpPOBaHUIO B CETEBOH Cpelae JIMYHOCTHO M TNPO(ecCHOHAIBLHOTO
KOHCTPYKTHUBHOTO «IIU(PPOBOTO CIeaAa»

JeMoHCTpUpyrOIMi IPUBEPKEHHOCT K POJNHON KYJIBType, HCTOPHYECKOU
naMsTH Ha OCHOBe J0OBM K Poamue, pogHomy Hapomy, Mayioil poauHe,
INPUHATHIO TPAJUIMOHHBIX IIEHHOCTEM MHOTOHAIlMOHAJIBHOIO Hapoda
Poccun

JIP 5

HpOHBJ’IﬂIOH_[I/Iﬁ YBAXXCHUC K JIOAAM CTAPLICTO IIOKOJICHUSA W I'OTOBHOCTH K
Y4aCTHUIO B COLII/I&JIBHOﬁ NOAACPIKKEC M BOJTOHTCPCKUX ABMIKCHUAX

JIP 6

Oco3Haronuii MPUOPUTETHYIO LIEHHOCTh JIMYHOCTH YE€JIOBEKA; YBaXKArOIIUN
COOCTBEHHYIO U YY)KYIO YHMKQJIbHOCTb B Pa3jMUYHBIX CUTYyalHsX, BO BCEX
dbopMax 1 BUIAX AESITEITHLHOCTH.

JP 7
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IIposiBnstomndA M JEMOHCTPUPYIOLIMN YBa)X€HUE K NPEACTABUTEISM
Pa3IMYHBIX ATHOKYJIBTYPHBIX, COLIMAIbHBIX, KOH(ECCHOHAIbHBIX U HHBIX
rpymi. ConpuyacTHBIA K COXPAaHEHUIO, NPEYMHOXKEHHIO W TPAHCISLUU
KyJIbTYpPHBIX TPAaJHWLHUNA U LIEHHOCTEH MHOTOHALMOHAJIBHOIO POCCHUHCKOTO
rocyapcTsa

JIP 8

ColuroJaroniuii ¥ MpornaraHAuPYIONINHA paBuiia 3JJ0pOBOT0 H 0€30IaCHOTO
oOpa3a JKW3HH, CIOpPTa; NPEAYNPESKIAONMNA JIMOO TPEOTOICBAOIINN
3aBUCHMOCTH OT QJIKOTOJIsL, Ta0aKa, ICHXOAKTHBHBIX BEIIECTB, a3aPTHBIX UTP
U T.1. COXpaHSIOIUIA ICHXOJIOTUYECKYI0 YCTOHYMBOCTH B CHUTYaTHBHO
CJIOXXHBIX UJIHW CTPEMUTCIIBHO MCHAIOIMIUXCA CUTyallUuAX

JIP 9

3a00TsAIUACS O 3allUTe OKpPYXKAIoIeH cpeabl, COOCTBEHHOW M UYKOH
0e30MmacHOCTH, B TOM 4Hcie nudpoBon

JIP 10

[TposBnsitONNi  yBaKCHHE K JCTETUYECKHM IIEHHOCTSIM, OOJadaroInuii
OCHOBaMH 3CTETUYECKON KYJIbTYpPBI

JIP 11

[IprHUMaromKii ceMelHbIe LIEHHOCTH, TOTOBBIM K CO3JAaHUIO CEMBH H
BOCIMTAHUIO JI€TeH; JAEMOHCTPUPYIOIIMIA HENPHUSATHE HACUIUS B CEMBE,
yX0Ja OT pOJUTENBCKOW OTBETCTBEHHOCTH, OTKa3a OT OTHOILIEHHH €O
CBOUMHU OCTHMHU U UX q)HHaHCOBOFO COACPIKaHUsA

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

2.1. O0beM yueOHOH TUCHMILIMHBI M BUAbI Y4e0HOIi padoThI

Bun yueOHo# padoThl Oo0bem
B Yacax

O06beM 00pa3oBaTe/IbHOI MPOrPaMMbl U CIHUILINHBI 144

B T.4.

OcHoBHOE cojIep:KaHue 102

BT. U..

TEOpeTU4ecKoe 00ydeHue 42

MPAKTUYECKHE 3aHITUS 32

B T. 4. KOHTPOJIbHBIE paOOTHI 10

nabopaTopHbIE 3aHATHS 18

IIpodeccuonanbHO-OpEeHTHPOBAHHOE CO/IePKaHMe (Co/lep:KaHue 36

NPHUKJIATHOTO MOTYJIS)

BT. 4..

TEOpETUYECKOe 00yUeHHE 2

MPaKTUYECKHUE 3aHSTUS 16

J1ab0paTOPHBIC 3aHIATHS 6

Camocmosmenvhas paboma -

Koncynomayuu 12

IMpomexyTounas arrectamus (3x3ameH) 6

12




2.2. TeMaT4yecKMi IJIAH U COJAePKAHNE YUEOHOH TUCHUIIMHBI « X UMM

Coaepsxanue yueOHOro MaTepuaJia (OCHOBHOe U NpodeccHOHATBHO- ®opmupye Kon awmocribx
HaunMmeHnoBanue . Ypogenn OobeM pe3yabTaToB
PA3IEIIOB B TeM OPHEHTHPOBAHHOE), IA00PATOPHBIE H MPAKTHYEeCKHe 3aHATHS, IPUKJIATHOH yeBoeHHs | qacoB Mble ﬁ;ﬁg;i:;r:
MOayJab KOMIIETCHIIUH pocnuTanns, JIP
1 2 3 4 5 6
OcHoBHOE coep:kaHue 102
Pa3nes 1. OcHOBBI CTpOEHHSI BelecTBa 8
Tema 1.1. Coaep:xaHue y4eOHOro MaTepuasa: 6 OK.01 JIP1, JIP4-12
Crpoenne aToM0B CoBpeMeHHass MOJENb CTPOSHHS aroMma. OJEKTPOHHAs KOH(HUTyparus 2 2 IIK 1.1-1.4,
XHMHUYECKHX aroma. Knaccudukanuss XUMHYECKUX 3JEMEHTOB (s-, P-, O-37€MeHTBI). 2.1-2.3,
3JIeMEHTOB U BanenTHsle 351eKTpoHbI. BaneHTHOCTH. DIJIEKTPOHHAS NMPUPOAA XUMHUYECKON 3.1-3.3
NPHUPOAA XMMHYECKOH | CBsI3U. DIIEKTPOOTPULIATEILHOCTb.
CBSI3H KoBanenTHast CBSi3b, €€ pa3HOBHIHOCTH W MEXaHU3MBI 00pa30BaHUS 2 2
(oOMeHHBI M JOHOPHO-akLenTopHbI). MoHHas cBsA3b. Metaumueckas
CBA3b. BomopoaHas cBs3b. MexMOIIEKyIIsIpHbIE B3auMOAEHCTBH. M30TOIBI,
OCHOBHOE M BO30YXJIE€HHOE COCTOSIHME aTOMa, TMOpUAM3aLuUs aTOMHBIX
opoOuTanei
IIpakTHYeckne 3aHATHA: 2
Nel. Perrenue npakTHUeCKUX 3aJaHUN Ha COCTABJIEHUE DJIEKTPOHHO-TpapUUeCcKuX 2
dbopmyn anemeHToB 1-4 nepuoaos. Pemenne 3agannii Ha UCTIOIB30BAHNE XUMUYECKON
CHUMBOJIMKH U Ha3BaHUH COEAMHEHUH 110 HOMEHKJIATYpe MEKIYyHApOIHOT0 COr03a
TEOPETHYECKON ¥ MPHUKJIATHON XUMHN U TPUBHAIBHBIX HA3BaHUH IS COCTABIICHUS
XUMHUYECKUX (OPMYJI ABYXaTOMHBIX COEAMHEHUH (OKCHJIOB, CYIb(QHI0B, THIPHUIOB U
T.I.) ¥ IPYTUX HEOPTAaHUYECKUX COCTMHEHNH OTICITBHBIX KJIACCOB
Tema 1.2. Coaepxanue y4yeOHOro MaTepuaJa: | 2 OK.01 JIP1, JIP4-12
Iepuoanyeckui IIpakTHyecKue 3aHATHA 2 OK.02
3aKOH M Ta0JHMIa Ne2. [leproanueckas cucTeMa XUMUUYECKUX deMenToB J[. . Menneneesa. 2 IK 1.1-1.4,
H.A. Menneneesa ®usznyeckuil cMpica [lepuonnueckoro 3akona .M. MeHnaeneea. 3aKOHOMEPHOCTH 2.1-2.3,
U3MEHEHHS CBOMCTB XUMHUUECKUXDJIEMEHTOB, 00PA3yeMBIX HMH MPOCTBIX M CIOKHBIX 3.1-3.3

BEILECTB B COOTBETCTBUH C ITOJIOKEHUEM XUMHUUYECKOro deMeHTa B [lepuonnueckon
cucrteMe. MupoBo33peHdeckoe U HayuHoe 3HaueHue [lepuonnueckoro 3akona JI.11.
Menpeneesa. [Ipornossl [I.1. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKHX
JJIEMEHTOB.
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Pemenne npakTuKo-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA XapaKTEPU3aLUIO
XUMHAYECKHX 3JIEMEHTOB «MeTaJTHuecKue / HeMeTaJUInYeCKUe CBOWCTBA,
EKTPOOTPHULATEILHOCTE XMMUYECKHX 3JIEMEHTOB B COOTBETCTBUU C UX JICKTPOHHBIM
CTPOCHHEM U II0JIOKEHUEM B IIEPUOINYECKON CUCTEMEXUMUYECKHX 1eMeHTOB J[. M.
Meunneneesay

Pa3gen 2. XumMunueckue

peakuuu

12

Tema 2.1.
THunbl XUMHYECKHX
peakuuit

Coaep:xanue yueOHOro MarepuaJa:

Knaccudukanus u TUIBI XUMUYECKUX PEAKIU C y9acTHEM HEOPTaHUYECKUX 2
BemlecTB. KonnuecTBenHbie oTHOLIEHUSI B XUMUK. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XMMHUU U PACUEThI 110 YPABHEHUSIM XUMUYECKUX
peakuuii. MoJib Kak eIMHUIA KOJIMYECTBA BellecTBa. MomsipHas macca.
3aKOHBI COXpaHEHUsI MacChl M SHEPTrUuu. 3aKkoH ABoragpo. MossipHbIi 06beM
ra3oB. OTHOCHUTENbHAS IUNIOTHOCTh I'a30B. Peakiiny KoMIuiekcooOpa3oBaHus ¢
y4acTHEM HEOPraHUYEeCKUX BEUIECTB (Ha MpUMEpe TUAPOKCOKOMILIEKCOB
[IMHKA ¥ AJTFOMUHUS)

IlpakTH4yecKkue 3aHATHS:

Ne3. CocraBnenue ypaBHCHI/Iﬁ peaKHI/Iﬁ COCAUHCHUSA, pa3JIOKCHUA, 3aMCIICHU S,

oOMeHa. YpaBHEHUS peaKIHii TOPEHUS, HOHHOTO0 00MEeHa, OKHCIICHUS -BOCCTAHOBJICHHSI.

Pacyer koIM4eCTBEHHBIX XapaKTEPUCTUK UCXOTHBIX BEIIECTB U MPOIYKTOB PEAKIUH.
Pacyer KoIMUeCTBEHHBIX XapaKTEPUCTUK MPOIYKTa PEAKIIUU COETUHEHUS, €CTIH OHO
U3 BEILLECTB JIaHO B U30BITKE U/WIIH COAEPIKUT MPUMECH.

Pacuer MaccoBoit ui 06beMHOM /10JI1 BBIXOJIa MTPOAYKTA PEaKIMM COETUHEHUS OT
TEOPETUYECKH BO3MOXKHOT0. PacyeT 00beMHBIX OTHOIIIEHU Ia30B.

Pacuet maccel (00beM, KOTMYECTBO BEIIECTBA) MPOAYKTA PEaKIMH, €CIIU OHO U3
BEIIECTB JJAHO B BUJIE PACTBOpA C OMPEACIICHHON MacCOBOM J10J€M PaCTBOPEHHOTO
BELIECTBA

N

Neq, YPaBHeHI/IH OKHCJIeHUs-BoccTaHOBIeHUA. CTeneHb oKucneHus. OKUCIUTENb U
BOCCTAHOBUTENh. OKUCIMTEILHO-BOCCTAHOBUTEILHBIE pC€aKkuuu B ripupoac,
MPOU3BOJACTBCHHBIX IMMPOHCCCAX U KUSHCACATCIBHOCTH OPraHU3MOB. OKHCIUTETBHO-
BOCCTAaHOBUTEIBHEIA MOTSHITHA CpE€abl. CocraBieHue u YpaBHHUBAaHUEC OKHCIIMTCIBHO-
BOCCTAaHOBHUTCIIbHBIX peaKL{I/Iﬁ MCTOAOM 3JICKTPOHHOTO Oananca. TunuuHbIe
HCOPTaHNYCCKUEC OKUCIUTCIIN U BOCCTAHOBUTCIIN. 9HGKTpOJ’IH3 PacTBOPOB U pacCIljiaBOB
COJICH.

OK.01
OK.04
IIK 1.1-1.4,
2.1-2.3,
3.1-33

JIP1, JIP4-12
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Tema 2.2.
DJIeKTPOMTHYeCKAsI
JUCCOIMALUA U
HOHHBII 00MeH

Conep:kanue y4eOHOro MaTepuaJa:

Teopust 3MEeKTPONUTHIECKON quccorManui. Peakiium HOoHHOTO 0OMeHa.
CocraBieHue peakuii HOHHOro 0OMeHa IyTeM COCTaBJIEHUS UX MOJIHBIX U
COKpALIECHHBIX MOHHBIX ypaBHEHUH. ['nponu3 coneil. 3HaueHne ruIpoamn3a B
OuosIornyeckux oOMeHHbIX npoueccax. [Ipumenenue rugponusa B
IIPOMBIIIJIEHHOCTH

Jlabopamopuwie 3anamusn:

N

Nel. Jlabopamopnas paboma «Peaxyuu euopoausay

I/ICCJ'IGI[OBaHI/IC Cpeabl paCTBOPOB coneﬁ, O6paBOBaHHBIX CHJIBHBIMH H CIA0BIMHU

MPOTOJIUTAMH, U MX PEAKIUI ¢ pacTBOpAMH LIETI0YHN U KapOOHATa HATPHUS.
CocTaBiieHHe peaKIil THAPOIIN3a COJICH.

KonTtpoJsbHas padora Nel

OK.01
OK.04
IIK 1.1-1.4,
2.1-2.3,
3.1-3.3

JIP1, JIP4-12

Pa3znean 3. CTpoeHue U CBOIiCTBA HEOPraHUYECKHUX BElECTB

24

Tema 3.1.
Knaccupuxanus,
HOMEHKJIATYpa U
CTpoeHHne
HEOPraHU4eCcKHX
BelleCTB

Conep:xaHue y4eGHOro MaTepuaJa:

[Ipeamer Heoprannveckoil Xumun. B3auMocBsI3b HEOPraHUUECKUX BEILIECTB.
Knaccudukanus Heopranndeckux BemecTB. [IpocThie U CII0KHBIE BEIIECTBA.
OcCHOBHBIE KJacChl CIIOKHBIX BEIIECTB (OKCUIbI, TUIPOKCHIBI, KUCTIOTHI,
conu). Homenknarypa u Ha3BaHre HEOPraHUYECKUX BELLIECTB UCXOMS U3 UX
XUMHYECKON (OPMYIIbI UM COCTABICHUE XMMHYECKON (OPMYIIBI UCXOIS U3
Ha3BaHMsI BEILIECTBA 10 MEXAyHApOAHON WK TPUBHAILHON HOMEHKJIIATYpE.
Me:xmonekyispHasle B3aumozeiicTsus. Kpucramtoruaparel. Arperarusie
cocTosiHUA BemecTBa. Kpucramumueckue u amop@Hble BemiecTBa. TUIb
KPUCTANTMYECKUX PEIIETOK (aTOMHAsA, MOJIEKYJIsIpHasi, HOHHA,
MeTaJuTndecKas). 3aBUCUMOCTh (PU3MUECKUX CBOWCTB BEIIECTBA OT TUTIA
KpUCTaNIN4ecKoil pemeTku. [IpuunHbpl MHOrooOpasus BEIECTB.
CoBpeMeHHbIE MPEACTABIEHUS O CTPOEHUU TBEP/BIX, )KUJIKUX U
ra3oo0pa3HbIx BenecTB. JKuakue KpucTauibl.

HpaKaneCKne 3aHATHUS.

o

NoS. Pemienue 3a7a4 Ha pacdeT MacCOBOM O (MacChl) XUMHUYECKOTO DJIEMEHTA

(coearHEeHHUsT) B MoJIeKyIe (CMECH).

N

OK.01
OK.02
OK.04
OK.07
IIK 1.1-1.4,
2.1-2.3,
3.1-33

JIP1, JIP4-12

Ne6. Perrenue npakTHUecKuX 3aJaHUN MO KIaccu(UKaIui, HOMEHKJIaType U

XUMHUYECKUM (hOpMyJIaM HEOpraHMYEeCKHUX BEIIECTB Pa3IMUHbIX KJIAcCOB (Ha3bIBaTh U
COCTABJISATh (POPMYJIBI XUMHUECKUX BEIIECTB, ONPEAEIATh MPUHAIICKHOCTD K KIIaccy).
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Tema 3.2.
POu3NKo-XuMHYECKHE
CBOMCTBA
HEOPraHU4eCcKHX
BellecTB

Conep:kanue y4eOHOro MaTepuaJa:

12

Mertamnel. O6mue Gu3nyecKue 1 XUMUIECKIE CBOMCTBA METAJLIOB. 2
CriocoObI moryueHusl. 3HaYeHUE METAIOB U HEMETAIIJIOB B TIPUPOJIC U
KU3HECITSILHOCTH YEeIIOBEKa U OPTaHn3MOB. Koppo3usi METalioB: BUIbI
KOPPO3HH, CIIOCOOBI 3aIUTHl METAJIIOB OT KOPPO3HUH

Hemeramnsl. O0mue ¢puszndyeckne 1 XUMHUECKHE CBOMCTBa HEMETAILIOB. 2
Tunuunsie cBotictBa metayioB [V— VII rpynn. Knaccudukamus n
HOMEHKJIATypa COeIMHEHHNH HeMeTaoB. KpyroBopoTsl OMOTeHHBIX
AJIEMEHTOB B MIPUPOJIC

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB 2
(OKCHIIOB, THAPOKCUAOB, KUCIIOT,COJEH U Jp.). 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COSAMHEHUH, BBICIIINX
OKCHJIOB U THJIPOKCHJIOB

HpaKanecmle 3aHATUS.

Ne7. CocraBieHue ypaBHEHUH XUMUYECKUX PEAKIUH ¢ y4acTHEM MIPOCTHIX U CIOKHBIX
HEOPTaHMYECKUX BEUIECTB: OKCHJIOB METAJUIOB, HEMETAJUIOB M aM()OTEPHBIX
3JIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAaHUHN M aM(pOTEPHBIX THIAPOKCHJIOB,
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBONCTBA

N

Ne8. Perrenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKHX 33/IaHUI Ha CBOWCTBA U
MIOJIyYEeHUE HEOPraHUYECKUX BELIECTB

Jlabopamopuuvie 3anamus:

Ne2. Jlabopamopnas paboma « Ceoticmea Memanios u Hememaiiosy.

HccnenoBanmne pu3nyecknx 1 XUMUYECKUX CBOMCTB METAJIOB U HEMETAJLIOB.
Pemenne skcriepuMEHTANBHBIX 3aJa4 10 CBOMCTBAM XUMHUUYECKUM CBOMCTBAM
METAJUIOB ¥ HEMETAJIIOB, 10 PACIIO3HABAHMIO U MOIYYEHUIO COEAMHEHUI METAIUIOB U
HEMETAJIJIOB

OK.01
OK.02
OK.04
OK.07
IIK 1.1-1.4,
2.1-2.3,
3.1-3.3

JIP1, JIP4-12

Tema 3.3.
IIpoussoacrso
HEOPraHM4YeCKUuXx
BellecTB. 3HAYCHHE
U IIPUMEHCHUEC B
ObITY U Ha
NPOU3BOJCTBE

ConepxaHue y4eGHOro MaTepuaJia:

(ep]

OO1u11e mpeacTaBIeHUs O MIPOMBILIUIEHHBIX COCO0aX MOTyYEeHUs
XUMHUYECKUX BEIIEeCTB (Ha MpuMepe MPOr3BOJICTBA aMMHaKa, CEpHOU
KHUCIOTHI). YepHas U 1BeTHas Metautyprus. [IpakTiuueckoe npruMeHeHne
UIEKTPOJIN3a Ul NOTYYEeHHUS MIET0YHbIX, IET0YHO3EMEIbHBIX METAIIIOB U
amoMuHus. CTEKIIO U CUJIMKAaTHasl IPOMBIIIIEHHOCTh. [Ipobiema 0TX0/10B 1
1MOOOYHBIX MPOJTYKTOB.

OK.01
OK.02
OK.04
IK 1.1-1.4,
2.1-2.3,
3.1-3.3

JIP1, JIP4-12
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IlpakTnyeckune 3aHATHSA

Ne9. Perienue npakTHKO-OPUEHTUPOBAHHBIX 3aJaHHUI O POJIH HEOPTaHUYECKOW XUMUU
B PAa3BUTHUU MEIUILMHBI, CO3/1aHUM HOBBIX MAaTEpUAIIOB (B CTPOUTENILCTBE U JP.
OTpaciiAX IPOMBILUIEHHOCTH), HOBBIX HCTOUHUKOB SHEPIUH (2IbTEPHATUBHBIC
MCTOYHUKH SHEPIUH) B PELIEHUU IPOOIIEM IKOJIOTHUECKON, JHEPreTHUECKON U
IUIIEBOM 0€3011aCHOCTH

KontpoJabHas pa6ora Ne2 \ 3

Pa3znen 4. CTpOCHHe H CBOiicTBA OprauHnveCKux BeuecCTs

28

Tema 4.1.
Knaccupuxanus,
CTPOEeHUE U
HOMEHKJIATypa
OpPraHMYecKux
BelleCTB

Coaep:xanue yueOHOro MaTepuasa:

I

[Ipenmer oprannyeckoil XuMun. B3auMOCBsI3b HEOPraHUUECKUX U 2
OpPraHUYECKUX BEILECTB.

XUMHUYECKOE CTPOEHUE KaK NOPSAJOK COEAMHEHNS aTOMOB B MOJIEKYJIE
COIVIACHO UX BaJIEHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPUH XUMUYECKOIO
CTPOEHHUsI OpraHnYecKux coeauHenui A.M. bytieposa.

VYriepoaHslii CKEJIET OpraHu4eCcKor MOJIEKYIIbl. MONEKyIIspHbIE U
CTPYKTYpHBIE (pa3BEpHYThIE, COKPAIIIEHHbIE) XUMUYECKHE (POPMYIIBL.
3aBHCHUMOCTb CBOWCTB BELIECTB OT XMMHUUYECKOTO CTPOCHUSI MOJIEKYII.
W3omepust u n3oMepsl (CTpYKTYpHast, FeOMeTpruecKas (Luc-TpaHc-
nzomepusi). Kparnocts xumudeckoit cBs3u. IlonsaTre o pyHKIMOHANIBHOM
rpymre.

[TpuHIMIBI KIaccuPUKAIIMN OPraHUYECKUX COeTuHEHN. MexnyHapoaHas
HOMEHKJIATypa ¥ IPUHLUIIBI HOMEHKJIATYPhl OPraHUYECKUX COETMHEHUN.

N

IIpakTHYecKkHe 3aHATHA:

NelO. HomenkiiaTypa opraHM4ecKMX CO€AMHEHUM OTIENIbHBIX KJIACcCOB (HACBILICHHBIE,
HEHACHIIEHHBIE X APOMATUYECKHE YTIIEBOIOPOIbI, CITUPTHI, )EHOIIBI, AITbICTH/IbI,
KETOHBI, KaApOOHOBBIE KUCIOTHI U Jp.) CocTaBlieHHE MOJHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX ()OPMYII OPTaHUYECKHUX BEIIECTB OT/IEIBHBIX KJIACCOB, UCTIONB3YS HX
Ha3BaHU 110 CUCTEMAaTUYECKO HOMeHKIaType. PacueTsl mpocreiimmeit popmyibl
OpPraHMYECKOI MOJIEKYJIbl, UCXOJS U3 3JIEeMEHTHOro coctana (B %)

OK.01
OK.02
OK.04
IIK 1.1-1.4,
2.1-2.3,
3.1-3.3

JIP1, JIP4-12

Tema 4.2.
CpoiicTBa
OpPraHuYecKux
coeqMHEeHu

Conep:kaHue y4eOHOT0 MaTEepHAJIA:

14

DU3UKO-XMMHYECKHE CBOMCTBA OPraHUYECKUX COCAMHEHHUIN OTIEIbHBIX 2
KJIacCOB (OCOOEHHOCTH KIacCU(PHUKAIIMU M HOMEHKJIATYPbI BHYTPH KJ1acca;
TOMOJIOTHUYECKUH psifi 1 ob1iast popmyna; nzomepust; GU3NUecKre CBONCTBA;

OK.01
OK.02
IK 1.1-1.4,
2.1-2.3,

JIP1, JIP4-12
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XUMHUYECKHUE CBOMCTBA; CTIOCOOBI MOTYyUEHU).

[Ipenenbubie yriaeBoAopoAbl (AJIKaHBI U LIMKJIOATKAHbBI). [ OpeHre MeTaHa Kak

OJIUH 13 OCHOBHBIX HCTOYHUKOB TeIlJIa B IPOMBILIUICHHOCTH U OBITY.
CBolicTBa IPUPOJIHBIX YIIIEBOAOPOI0B, HAXOKIEHHUE B IPUPOAE U
IIPUMEHEHHUE aJIKaHOB.

HenpenenbHble yrieBogopo/ibl (aIKEHBbl, AIKUHBI U aJIkaJueHsbl). 'opeHne
alleTUJIeHa KaK UCTOYHUK BBICOKOTEMIIEPATypPHOI'O INIAMEHH U1l CBApKU U
PE3KU METAJLIOB.

Kucnoponcoaep:xaiue coequHeH st (COUPTHI U MPOCThIe 3GUPbI, PEHOIBL,
aJIbJICTU/IBI U KETOHBI, KApOOHOBBIE KUCIOTHI M UX MTPOU3BOIHEIC).
[IpakTHueckoe NpUMeHEHUE YTUICHTIIUKOIIA, TIUlepruHa, peHoma.
[Tpumenenne popmanbaeruia, aneTalbIeTuaa, YKCYCHOH KHCIOThL. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT. MoloIIHe CBONCTBA MbLIa

A3zoTcozepikamye CoeIMHEHUS (aMUHBI 1 aMUHOKHCIIOTHI, OCJIKH).
BricokomoneKynsipHble COeAIMHEHUs (CUHTETHYECKUEe U OMOIOTnYeCKH-
aKTUBHbIE). MOHOMED, OIMMEp, CTPYKTypHOE 3BeHO. [lomumepusarus
STUJICHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCII0JIb30BaHMSL.
I'eneTnyeckas CBsI3b MCXKY KilaCCaMU OPraHNYCCKUX COGI[I/IHGHI/Iﬁ

Knaccn@nxaunﬂ 1 0COOEHHOCTH OpPraHn4eCKux peaKHHﬁ. PeaKHI/IOHHHe
LHCHTPHEI. PaI[I/IKaJ'[BI. HepBOHa‘-IaJ'IBHBIG IHOHATHSA O THIIAX U MCXaHHU3MaXxX
OpPraHU4YCCKUX peaKuHﬁ.

HpaKaneCKne 3aHATHUS.

Nell. Pemenue nienouek npeBpalieHuil Ha FeHETUYECKYIO CBSI3b MEXAY KiaccaMu
OpPraHUYECKUX COCIMHEHHUN C COCTaBICHUEM Ha3BaHUN OPraHUYECKUX COCIUHEHUM 10
TPUBHAIIBHOM WJIM MEKIYHAPOJHOM CUCTEMAaTHYECKOM HOMEHKIAaType. Pemenue
pacYETHBIX 3aJ1a4 110 YPABHEHUSM PEaKLMi C y4aCTUEM OPraHUYECKUX BELIECTB.

Jlabopamopuuvie 3anamus:

Ne3. Jlabopamopnas paboma «llonyuenue smunena u uzyyeHue e2o C80UCME»
[Tonydenue aTUIeHa U3 ATaHOIA B 1a00OPAaTOPUU U U3yUEHUE er0 PU3NYECKUX U
XUMHUYECKUX CBOMCTB. COCTaBIIEHNE PEAKIIMI IPUCOESUHEHNS U OKUCIIEHUS Ha
npuMepe 3TuiieHa. Pemienue pacyeTHbIX 3a/1a4 ¢ UCIOJBb30BaHUEM TUIOTHOCTH ra30B 10

BOJIOPOAY M BO3IYXY.

3.1-3.3

Tema 4.3.

ConepxaHue y4eGHOro MaTepuaJia:

10

OK.01

JIP1, JIP4-12
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Opranuueckue buooprannueckue coenqunenus. [I[pumMeHenne u GnoIOruvecKas posib 2 2 OK.02
BellecTBa B yrieBo10B. OKUCIIEHUE YTIIEBOJOB — UICTOYHHUK YHEPIHH KUBBIX OK.04
JKH3HEAeATeIbHOCTH opranu3moB. O0acTi NpUMEHEHUsT aMUHOKUCIIOT. [IpeBpareHus 6ekoB OK.07
UeI0BEKaA. UM B opranusme. buonornueckue GpyHkiuu 6enkos. buongornueckue IIK 1.1-1.4,
IIpoussoacTeo u GbyHKIMH )XUPOB. PoJIb OpraHnyecKoi XMMUU B PEIICHUH MPOOJIeM MUIIEBON 2.1-2.3,
TpHMEHECHHE 6e301macHOCTH 3.1-3.3
OpraHMvecKux HyK1enHOBBIE KMCIIOTBI: COCTaB U cTpoeHue. CTpoeHHe HyKICOTHIOB. 2 2
BEIIECTE B Coctap nykinenHoBbix kucnot (JJHK, PHK). Posb HyKIEMHOBBIX KUCIIOT B
TPOMBIIILICHHOCTH KHU3HECSATEIIbHOCTH OPraHU3MOB

[Tpon3BOACTBO OPraHNYECKUX BEIIECTB: IPOU3BOICTBO METAHOJIA, 2 2

nepepabotka HedTu. [lonuaTHUIeH KaK KPYMTHOTOHHAXHBIN MPOAYKT

XHUMHAYECKOT0 Mpou3BoACTBa. [Ipumenenue stuena. [IponzBoactso u

MIPUMEHEHHE KaydyKa U pe3uHbl. CHHTETUYECKUE U HCKYCCTBEHHBIE

BOJIOKHA, UX CTPOCHHUE, CBOICTBA. [IpakTHUECKOE NCTIOIh30BAHNE BOJIOKOH.

CuHTeTHYeCKHe MJICHKU: U30JISIIUS ISl IPOBOJIOB, MEMOPaHBbI JIJIs

OIIPECHEHUS BOBI, 3AIIUTHBIE TUICHKH JJIs aBTOMOOMIIEH, IJIaCTHIPH,

XUpyprudeckue noBsisku. HoBble TeXHOIOTUU AaabHEHIIero

COBEPIICHCTBOBAHMSI ITOJIMMEPHBIX MaTepUaioB. Posb opranndyeckoil Xumun

B pEILICHUU MPOOIIeM SJHEPreTUYECKOM 0€30aCHOCTH, B Pa3BUTHH

MEIUIUHBI, CO3/JAHUY HOBBIX MaTE€PHUAIOB, HOBBIX HCTOYHHKOB SHEPTHU

(ampTEepHATUBHBIE HCTOYHUKH YHEPTUN)

IIpakTHyecKue 3aHATHSA 2

Nel2. PemieHre npakTHKO-OPUEHTUPOBAHHBIX 33/1aHUH 110 COCTABICHUIO XMMUYECKHX 2

PEeaKIHii, OTPAKAOINX XUMUYECKYIO aKTHBHOCTh OPTaHHYECKUX COSAMHEHUI B

pa3NUYHbIX cpefax (MPUPOIHBIX, OMOIOTHYECKUX, TEXHOT€HHBIX )

KonTtpoabHas padora Ne3 \ 3 2
Pa3nen 5. Kuneruyeckue H TepMOIMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKHX PeaKuuii 12
Tema 5.1. Coaeprxanue yueOHOro MaTepuaJa: 4 OK.01 JIP1, JIP4-12
Kunernueckune Xumuueckue peaknun. Knaccudukanus XUMHUECKUX PEeaKIuii: 1o 2 2 0OK.02
3aKOHOMEPHOCTH (a3o0BOMy cocTaBy (TOMOT'€HHBIE U T€TEPOTeHHBIE), M0 UCTIOJIb30BAHHIO OK.04
MpOTEKAHMH Katann3aropa (KaTaIuTHUYeCKue U HeKaTanuTruueckue). CKopocTh peakluy, OK.07
XHMHHCCIHX €€ 3aBUCUMOCTh OT Pa3IMUYHBIX (PAKTOPOB: MPUPOJIBI PEArHPYIOIIUX BEIIECTB, K 1.1-1.4,
peaKuuu 2.1-2.3,

KOHIOCHTpAIUU pCarupyrommnx BCHICCTB, TCMIICPATYPhbL (HpaBI/IJ'IO Bant-
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Todda), muomaay peakinOHHON MOBEPXHOCTH, HATMYHUS KaTaau3aTopa.
Pounb kaTanu3aTopoB B MPUPOJIE ¥ MPOMBIIITIEHHOM ITPOU3BOJICTBE. DHEPTHUS
aKTUBAIMU. AKTUBUPOBAHHBINA KoMILIekc. KaTanuzaTops! u katanu3. Posb
KaTaJau3aToOpOB B MPUPOJIC U MTPOMBIIIJICHHOM ITPOU3BOJICTBE

Jlabopamopnuuie 3anamusn:

N

Ne4. Jlabopamopnas paboma « Onpedenenue 3a8UCUMOCIU CKOPOCIU PEaKYUU Om
memnepamypuly. cciienoBanye 3aBUCMMOCTH CKOPOCTH PEAKLIUU OT TEMIIEPATYPBHI.
Pacuer sHeprun akTuBanuu peakuuy. Pemenue npakTuKo-OpueHTUPOBAHHBIX 3aJaHUI
Ha aHaiu3 (pakToOpoOB, BIUSIOIIMX HA H3MEHEHUE CKOPOCTH XMMHUYECKON peaKkIiuu

3.1-3.3

Tema 5.2.
TepMoanHaMUYECKHE
3aKOHOMEPHOCTH
NMPOTEKAHUS
XMMHYECKUX
peakumi.
PaBHoBecue
XUMHYECKHX
peakuuii

Conep:kaHue y4eOHOro MaTepuaJa:

oo

Krnaccudukanus XuMHYECKUX PEaKIUA: MO TeII0BOMY 3D dekTy 2
(3K30TEepMUYECKHE, YHAOTEPMUUYECKUE), 0OPAaTUMOCTH (0OpaTUMbIC U
HEOOpaTHUMEIE).

TeroBbie 3PGEKThI XUMUYECKUX peakiuii. TepMOXUMHUYECKIE YPaBHCHHUSI.
O6parumocTh peakiuii. XMMUYECKOE PABHOBECHE M €70 CMEIICHHE M0/
JICUCTBUEM Pa3IMYHbIX (DAKTOPOB (KOHIICHTPAIUS PEareHTOB WX MPOJTYKTOB
peakiuu, TaBlieHUE, TEMIIEPATypa) ISl CO3aHUS ONTHMAILHBIX YCIOBHIMA
MPOTEKAHHUS XUMUYECKHX MPOIeccoB. [ToHsATHE 00 SHTAIBIIUN U SHTPOITUH.
Oueprus ['m66ca. 3akon ['ecca u ciencTBus u3 Hero. Ponb cMmemenust
paBHOBECHSI B TEXHOJIOTHYECKUX IMPoIIeccax

HpaKaneCKne 3aHATUS.

Nel3. ITpunuun Jle Hlatense. Bausiaue pa3nuuHbIX GakTOpOB HA H3MEHEHHE
paBHOBECHS] XUMUYECKUX PeaKIuil. 3aKOH JIEHCTBYIOIINX MacCc U KOHCTaHTa
XUMHUYECKOT0 paBHOBeCUsA. PacueTsl paBHOBECHBIX KOHLEHTPALUN pearupyrommx
BELIECTB U MPOIYKTOB peakuuid. PacueTs! TemnoBoro agpdexra peakuuu. Pemenue
[IPAaKTUKO-OPUEHTUPOBAHHBIX 3aaHUl Ha IpuMeHeHue npuHiuna Jle-Illarense ns
HAax0’KJICHUs HAIPABJICHUS CMEILEHUS PAaBHOBECHSI XUMUUYECKON PEAKIIMK U aHAJIN3
(akTOpOB, BIMAIONIMX Ha CMEIIEHNEe XUMHUYECKOTO PAaBHOBECHS

Jlabopamopnwie 3anamusn:

N

Ne5. Jlabopamopnas paboma «H3yuenue enuanus paziuyHulx hakmopos Ha cmeujerue
XUMUYECKO20 PABHOBECUS).

UccnenoBanue BAUSHUS U3MEHEHUS KOHIIEHTPALIMU BEILIECTB, PEAKIIMK CPEIbI U
TeMIIepaTyphl HAa CMENICHUE XUMHUYECKOT0 paBHOBeCcHs. CpaBHEHHE MOTYyUYCHHBIX

OK.01
OK.02
OK.04
OK.07
IIK 1.1-1.4,
2.1-2.3,
3.1-3.3

JIP1, JIP4-12
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pEe3yJIbTAaTOB C TEOPETUUECKH MPOTHO3ZUPYEMBIMHU Ha OCHOBE npuHimna Jle [larense

KonTtpoJsbHas pabora Ned ‘ 3 2
Pa3nen 6. lucnepcHble CHCTEMBI 10
Tema 6.1. Coaep:xanue yueOHOIro MaTepuasia: 4 OK.01 JIP1, JIP4-12
JlucnepcHbie JucnepcHble cuctemsl. Kosongable cuctemsl. VICTUHHBIE pacTBOPHI. 2 2 OK.02
CHCTEMBbI U PactBopenue kak pusuko-xumudeckuii npouecc. PactBopel. CriocoOsbl OK.04
(hakTopbl X MPUTOTOBJIEHUS pacTBOPOB. PacTBOpuMOCTb. MaccoBast 107151 paCTBOPEHHOTO OK.07
YCTOMYHBOCTH BemiecTBa. [IpenenbHO 1ONMyCTUMbIE KOHIIEHTPALUKM U UX UCIIOJIb30BAHUE B K 1.1-1.4,

OLIEHKE PKOJornyeckor 6e3onacHoctu. Kimaccuduxamnus qucrepeHbIx 2.1-2.3,

cucteM 110 coctaBy. CTpoeHue U (GaKTOPbl YCTOWYHUBOCTH JUCTIEPCHBIX 3.1-3.3

cucreM. Pacno3HaBaHne HCTUHHBIX PACTBOPOB, KOJUIOMAHBIX PACTBOPOB U

rpyboaucnepcHbix cucreM. Ctpoenue Muuenisl. PaccenBanue cBera npu

MIPOXOXKJICHUH CBETOBOTO ITyYKa Yepe3 ONTHYECKH HEOTHOPOIHYIO CpeIy

(> dexra Tunmans)

IlpakTHYecKkne 3aHATHA: 2

Nel4. Pemenuie 3a1a4 Ha IPUTOTOBIIEHUE pacTBOPOB. PellieHne npakTuko- 2

OPUEHTUPOBAHHBIX PACUETHBIX 33/1aHUI HA AUCHEPCHBIE CUCTEMBbI, UCIIOJIb3YyEMBbIE B

OBITOBO M TPOU3BOJCTBEHHOM JESTEIHHOCTH YEJIOBEKA, C MO3UIIHIA HKOJIOTHIECKOM

0€301aCHOCTH MOCJEICTBUM U TPAMOTHBIX PELICHUH Npo0IIeM, CBSI3aHHbIX C XUMHEH
Tema 6.2. Conep:xanue yueOHOro Marepuasa: \ 4 OK.01 JIP1, JIP4-12
HccnenoBanue Jlabopamopuvie 3anamus: 4 OK.02
CBOWCTB Ne6. Jlabopamopnas paboma «lIpucomosnenue pacmeoposy. 2 OK.04
AUCTEPCHBIX [TpuroroBneHue pacTBOPOB 3aJaHHOH (MaccoBOM, %) KOHIIEHTpalUH (¢ IPaKTUKO- OK.07
CHCTEM /ISl MX OPHEHTHPOBAHHBIMH BOIPOCAMH) M ONIPEIENCHHE CPEIBI BOIHBIX PACTBOPOB. IK 1.1-1.4,
ueHTHPUKATUT Ne7. Jlabopamopnas paboma «Hccrnedosanue OucnepcHvlx CUcmemy . 2 2.1-2.3,

[TpuroroBneHre u H3y4eHNE CBOUCTB TUCTIEPCHBIX CUCTEM Pa3HBIX BUJIOB: CYCIICH3HH, 3.1-3.3

9MYJbCUH, KOJUIOMTHOTO pacTBopa. CpaBHEHHE CBOWCTB MCTUHHBIX U KOJUIOMIHBIX

pPacTBOPOB, BEISIBIICHUE OCHOBHBIX Pa3IMYNi MEXy HUMH

KonTpoabHas padora Ned | 3 2
Pa3nen 7. KauecTBeHHbIE peaKuu 0OHAPY:KEHHSI HEOPIraHUYECKUX U OPraHMYeCKHX BelleCTB 8
Tema 7.1. Copepxanue yueOHOro Marepuasa: \ 4 OK.01 JIP1, JIP4-12
Obnapyxenne IpakTHyecKne 3aHATHS 2 OK.02
HEOPraHH4EeCKHuX NelS. KauecTBeHHbIEe XUMUYECKHE PEAKIINU, XapaKTEePHbIE /Ui OOHAPYKEHUS 2 OK.04
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KaTHOHOB "

HEOpPraHMYECKUX BEIIECTB (KATUOHOB M aHMOHOB). COCTaBJIEHUE YPAaBHEHUN PEaKIIU

OK.07

AHHOHOB 0OHapyKeHUsI KaTHOHOB |-V rpyIin ¥ aHMOHOB, B T.4. B MOJIEKYJISIPHOI ¥ MOHHOM IIK 1.1-1.4,
¢dopmax. Peakuiuu oOHapyKEHUSI HEOPraHMYECKUX BEIIECTB B PEeaIbHBIX 00BEKTaxX 2.1-2.3,
OKpY>KarOILEH CpeIbl. 3.1-3.3
Jlabopamopnuuie 3anamusn: 2
Ne8. Jlabopamopnas paboma « Ananumuueckue peakyuu aHUOHOBY 2
[TpoBeeHne KauECTBEHHBIX PEaKIUil, UCIIOIB3yEMBIX JUIsi OOHAPYKEHUSI aHUOHOB:
kapOoHarta, pocdara, cynbdarta, cynbduaa, HUTpaTa, Xjaopuaa u ap. OnucaHue
HaOJII01aeMBIX SIBJICHUI U COCTABIICHHE XMMUYCCKUX PEaKIUii
Tema 7.2. Coaep:xaHue y4eOHOro MaTepuasa: \ 4 OK.01 JIP1, JIP4-12
Oobnapy:xenue IMpakTHyecKue 3aHATHS 2 OK.02
OpraHM4eCcKux Nel6. KauecTBeHHbIE XUMUYECKHE PEAKIINH, XapaKTEPHBIE Il OOHAPYKEHHSI 2 OK.04
BEIlECTB OT/IENILHBIX KJIACCOB OPraHMYECKUX COEAMHEHNUI: (DEHOIIOB, AllbAETUI0B, KpaxMaia, OK.07
OTACALHBIX KIACCOB YKCYCHOM KHCJIOTBI, aMUHOKHCIIOT ¥ Jp. JleHaTyparusi OEJIKOB IPU HarpeBaHUH, IIK 1.1-1.4,
Icc::enc(:;:i:)::;ﬂeM [[BETHBIC PEAKIIUU 6CJIKOB.vCOCTaBJIeHI/Ie Ka4eCTBEHHBIX PEaKIUii 00HAPYKECHHSI é :ZLL-é?\"S,
peaxuuii OpPraHUYCCKUX COCAUHCHUN OTIACIBHBIX KJIACCOB. -
Jlabopamopuvie 3anamus: 2
Ne9. Jlabopamopnas paboma « Kauecmeenuvie peakyuu Ha 0moeibHble KAACChl 2
OP2AHUYECKUX BEUECTIBN.
[TpoBeneHne Ka4YeCTBEHHBIX PEAKIIN, UCTIONB3YEMBIX ISl OOHAPYKEHHUS
OpPraHMYECKUX BEIIECTB PA3JIMUYHBIX KIACCOB: ()CHOJIOB, ajlbJICIUI0B, Kpaxmara,
YKCYCHOM KHCIIOTBI, aMUHOKHUCIIOT, OEITKOB U Jip. Onncanne HaOII01aeMBbIX SIBICHUN U
COCTaBJICHUE XMMHUYECKUX PEaKIMi U/ UK CXEM
IIpodeccnonanbHO-OpUEHTHPOBAHHOE COlepsKaHMe (coepraHue MPUKJIATHOTO MOYJIs1) 42
Pazjen 8. Xumusi B ObITY ¥ NPOU3BOICTBEHHOT /1€eATEIHLHOCTH YeJI0BEKA 2
Tema 8.1. Coaeprxanue yueOHOro MaTepuaJa: 2 OK.01 JIP1, JIP4-12
Xumusi B ObITY IIpakTHYeCKHE 3aHITHS 2 OK.02
NPOM3BOICTBEHHOM Nel7. Dxonorudeckasi 6€30MacHOCTh MOCIEACTBHIM OBITOBOM U TPOU3BOJCTBEHHON 2 OK.04
ACATENLHOCTH JEATENLHOCTH YENIOBEKA, CBI3aHHas C TIEPEPa00TKOM BELIECTB; OUCK U aHAJIN3 OK.07
veroseka XUMUYECKOU HH(POPMAIIUH U3 PA3INYHBIX HCTOYHHKOB (HAYYHAS U y4eOHO-HayqIHAs [K 1.1-1.4,
JUTEpaTypa, CpeacTBa MaccoBoil nadopmaruu, ceth MuTepHeT U Apyrue). Keickl (c 2.1-2.3,
yueToM Oy aymieit mpodecCHOHANBHOM JEITENBHOCTH) Ha aHAIU3 MH(OPMAIIUK O 3.1-3.3
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MIPOM3BOJICTBEHHOH JCATEIIPHOCTH YEIOBEKa, CBA3aHHOM C rmepepaboTKou 1
MIOJTyYEHHUEM BEILECTB, a TAKXKE C IKOJIOTUYECKOI 0e30macHOCThI0. 3amuTa Keiica:
[IpencraBieHue pe3ynbTaToOB pelICeHNs KecOB (BBICTYIUICHUE C MPE3eHTaIUEH)

Pa3nen 9.2. UccieqoBan

e M XMMHYECKHUIl aHaIu3 00beKTOB TexHocdepbl

Tema 9.2.1.

OcHOBBI
JadopaTopHOH
NPAKTHKH B
npogdeccuoHaIbLHBIX
J1apoparopusix

Conep:kaHue y4eOHOro MaTepuaJa: \

Jlabopamopusie 3anamus:

Nel0. Jlabopamopnas paboma « Ocro6vl 1a60paAmMOPHOL NPAKMUKUY.

JIaGoparopHas mocyJa U XuMU4eckue peakTuBbl. OCHOBHBIE JIAOOPATOPHBIE OTIEPAITUH.
JlabGopaTopHoe obopynoBanue. TexHrKa 6€30MaCHOCTH U MpaBuiia PabOTHI
(moBeneHus) B 1a00paTOpUn

NN

HpaKaneCRne 3aHATHA:

Nel8. BrinosiHEHHE THITOBBIX PACYETOB 0 TEMAaTHKE SKCIIEPUMEHTA (BBIXOJ] IPOTyKTa
peakiuu, Macca HaBeCcKu, 00beM pacTBoputens). O6paboTka JaHHBIX, aHAIHU3 U OI[CHKA
WX IOCTOBEPHOCTH (BBIYHCIICHUE CPEAHETO 3HAUCHHUS DKCIICPUMEHTAIBHBIX JTAHHBIX,
norpenrHoctn). [IpencraBieHue B pa3iuyHoil popMe pe3ylibTaToB 3KCIIEPUMEHTA
(Tabnwuia, rpaduk, OTYET, TOKJIA, IPE3CHTAIINS)

Tema 9.2.2.
XuMH4YecKmii
aHAJIN3
TEeXHHYECKHH BOJIbI

Conep:xaHue y4eGHOro MaTepuaJa: |

HpaKaneCRne 3aHATHA:

N

Nel9. Haznauenue TexHUUecKoi BoJibl. TpeboBaHusl K TEXHUUYECKOM BOJIE MO TpyIaM
notpebnenus. KauecTBo TeXHUYECKOM BOBI Pa3HBIX BUIOB. XMMHUECKHIA aHAIN3 U
MIPOM3BOJICTBEHHBIN KOHTPOJIb COCTaBa TEXHUUECKOU BOJIbI. CYITHOCTh METO/1a
TUTPOBAHUA. AHAJIU3 TEXHUYECKOH BOJBI HA )KECTKOCTh U APYTU€ MOKA3ATENH.
KucnotHocTs 1 menodHocTs Bojbl. Onpesenenne o01e 1 cB0OOHON MIEIOYHOCTH
(KUCIIOTHOCTH) METOAOM THUTpOBaHUs. pH cpebl U METOABI €€ ONpeeTIeHHUS.
’KecTKoCTh BOJIBI M1 METOJIBI €€ OIPEICIICHHUS.

CriocoObI BEIpayKEHUST KOHIICHTPAIIMH PACTBOPOB: MaccoBas J0Js paCTBOPEHHOTO
BEIIIECTBA, MOJISIPHASI I MOJISTTbHASL KOHIIGHTpaluu. Tutp pactsopa. Pemenne
NPAKTHKO-OPUEHTHPOBAHHBIX TEOPETHYCCKUX 32IaHUI HA pacyeT KOHUEHTPAaIuii
3arpsA3HAIOIIMX BeleCTB M UX CPABHEHHE C MPeAebHO J0NMYCTUMbBIMHU
koHuenTpanusavu (I1AK)

Jlabopamopnwie 3anamusn:

Nell. Jlabopamopnas paboma « Onpedenerue X10pudos 8 mexHu4eckoll 600e Memooom

mumpoO6aHusl). OnpeaeneHHe XJIOpHUI-NOHOB METOJA0OM apr¢HTOMCTPUHN C
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(bUKCUpOBaHNEM KOHIIA TATPOBAHMS MO0 MeTOAy Mopa (oCauTeIbHOE TUTPOBAHHE).

Tema 9.2.3.
XuMHYeCKUH
aHaJIu3 BO3/AyXa

Coaep:xanue yueOHOro MaTepuasa:

IIpakTH4Yeckue 3aHATHS

N

Ne20. Xumudeckuii coctaB aTMOc(epHOTro BO3yXa, Bo3ayxa paboueli 30Hb1. Bpeanbie
BEILIECTBA U MPUMECH B BO3IYXE JKMJIbIX IOMEIICHUH, B BO3/IyXe paboueii 30HBI.
HopmaruBHubie nokyMenTsl. [locmencTBust BO3AEHCTBUS BBICOKOW KOHLIEHTPALIUU
YIJICKUCIIOTO ra3a Ha OpraHu3M 4YesioBeKa. MeponpusaTHs 0 CHUKEHUIO YPOBHS
3arpsI3HEHHOCTH BO3/1yXa UCCIEyEMOM KOMHATHI.

['uruennueckas OlEHKA CTETIEHU 3arpSA3HEHUS BO3/1yXa MTOMEIECHHS Ha OCHOBE
CONIOCTABJICHHS KOHLIEHTPAMU JUOKCUIA YIIEPOA C COOTBETCTBYIOIINM
TUTUEHUYECKUM HOpMATUBOM. PellieHne NpakTHKO-OPUEHTHPOBAHHBIX
TeOpPeTHYECKUX 3aJaHUIl HA pacyeT KOJUYeCTBA BelleCTBA, KOHUEHTPAaLMi
BPEIHBIX NpUMeceil B aTMOc(epHOM BO31yXe U BO3yXe NOMelleHHd.

Jlabopamopuuvie 3anamus:

N

Nel2. Jlabopamopnas paboma « Onpedenenue co0epucanus yeieKucio2o 2asd 6
8030yXe NoMeweHUs1 IKCNPecc - MEMoOOM».

Uccnenoanue npob Bo3ayxa padboueii 3oHb1. OnpeneneHue coaepxKaHus yrieKucIoro
ra3a B BO3JyX€ MOMEIICHHUs IKCIIPECC - METOJIOM.

Tema 9.2.4.
Xumudeckui
aHaJIU3 Npoo
MaTepHaJoB
CTPOMUTEIBHO!
pecTaBpaluOHHOM
JesiITeJIbHOCTH U
au3aiiHa

ConepxaHue y4eOHOro MaTepuaJa: |

HpaKaneCRne 3aHATHUA:

N

Ne21. Knaccudukanys MaTepuaioB, HCTIOIb3YEMBIX B CTPOUTEIHHO-PECTaBPAIIMOHHOMN
JEATEIbHOCTH 110 COCTaBy, UX Ha3HAUYEHUE U NTpUMEHEHUE. X XUMHUUECKUN aHaJIU3.
XUMUYECKUI COCTaB MUTMEHTOB, KpaCUTENEH, BKYIIUX CMeceil, 0COOEHHOCTH UX
CBOWCTB M MPUMEHEHHsI B PO eCCHOHATIBHOM JiesTenbHOCTH. BemecTsa,
HCIIOJIB3YEMBIE B KAYECTBE IMTMEHTOB U CBA3YIOIIMX MaTtepuaioB. Mcropuueckas
cnpaBka. CoBpeMeHHbIe MaTepuaibl. KadecTBEeHHBIN 1 KOTUYECTBEHHBIN cOCTaB Mpoo
MAaTEpHAIOB CTPOUTEIIBHO-PECTABPALIMOHHON JIEATENILHOCTH U JU3aiiHa.
Knaccudukanus kpacok Mo yKpbIBUCTOCTH, PO3PAYHOCTH B 3aBUCUMOCTH OT
WCIIOJIB3YEMBIX IIMTMEHTOB U CBA3YIOIIMX BemlecTB. ONpeeseHne cocTaBa Kpacok Ha
COZEPIKAHUE MUKPO M MAKPOAJIEMEHTOB. PelieHre NpaKTHKO-OPUEHTHPOBAHHBIX
3aJaHHUi 110 XUMHYECKOMY AHAJIM3Y P00 MaTepHaJI0B CTPOUTEIBHO
pecTaBpalMOHHOM AesITeJIbHOCTH U AU3aiHA.

Jlabopamopnuie 3anamusn:
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Nel3. Jlabopamopnas paboma «¥Hccredosarnue c8OUCME GANCYUWUX eUeCME HA
npumepe 2uncay.

Omnpenenenre CKOPOCTH CXBAaThIBAHUSI PUPOAHOTO U CTPOUTEIBHOTO rurca. GakTopsl,
YCKOPSIIOLIME U 3aMEJIJISIONINE CXBaThIBAaHUE MTPUPOHOTO THrica. ['uncosoe tecro,
TeMIieparypa ero 3acteiBaHusi. CpaBHEHHE CKOPOCTH CXBaThIBAHUSI IPUPOIHOTO U
CTPOUTEILHOTO TUIICA, ONpe/ieieHne (DaKTOPOB, BIUSIONINX HA CKOPOCTh CXBAThIBAHUS
CTPOMTENILHOTO TUIICa, ONPEICIICHHE TEMIIEPATyphl 3aCTHIBAHUS THIICOBOT'O TECTA.

Tema 9.2.5. Coaeprxanue yueOHOro MaTepuaJa: 6
HccaenoBanue Y4eOHo-rccae10BaTeIbCKU TPOSKT B 00JIACTH MCCIICIOBAHUS 00OBEKTOB 1 2
00beKTOB TexHochepsl. O030p TeM yueOHO-UCCIIeIOBATEILCKUX MTPOSKTOB. AJITOPUTM
TeXHOCepbI BBITIOJIHEHUS TIpoekTa. OnpeeneHue npooIeMbl HCCae0BaHusA. MeTo bl
MOMCKA, aHaJIM3a U 00padOTKK MHPOPMALIUHU O TIPOEKTE B PA3THYHBIX
HCTOYHUKAX.
O06ocHOBaHME AKTYyaJIbHOCTH BHIOPAHHOW T€MBI. BhIsiBIIeHUE TTPOOIEMBI
uccinenoanus. Beioop 00beKTOB 1 METO10B MccieaoBanus. [locranoBka
uenen u 3agay uccienoBanus. OnpeneneHue NpoIyKTa UCCIe10BaHus.
OmnpeneneHye ATarnoB U COCTABJICHHE TJIaHa UCCIIeI0OBAaHUS.
IIpakTH4Yeckue 3aHATHSA 2
Ne22. 3amuta npoekTta. [IpencraBnenue pe3ynbTaToB BBIIOIHEHUS Y4eOHO- 2
HCCTIE0BATENIbCKUX MPOEKTOB (BBICTYIUICHUE C TTPE3CHTAIINEH ).
Jlabopamopmuvie 3anamus: 2
Nel4. Jlabopamopnas paboma «Hccredosamnue npedionceHH020 00beKmay. 2
HccnenoBanue npeanokeHHOTO 00bEKTa Ha KUCTIOTHOCTb, IIEIOYHOCTh, XUMHUECKHMA
cocTaB (3arpsA3HUTENHN, MAKPO- U MUKpO3JieMeHThl). OOpaboTKa pe3yinbTaToB
uccinenoanus. OlleHKa KauecTBa UCCIEAYEeMOT0 00BEKTa HCXO/I U3 PE3YIbTAaTOB
XUMHUYECKOTO aHaJIn3a.
IMpomexyTounas aTrecTauus (9x3amen) 6
Koncynomayuu 12
HUTOro: 144
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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
CrieMaibHbIe MOMEUICHUs: y4eOHbI KaOMHET XUMUU W/ UIH Y4eOHONXUMUYECKOH J1ab0opaTopHH.

Oo6opynoBaHue y4eOHOro kaduHeTa (HarJsiHbIe MOCOOU): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJIel MOJIEKYJ, MOJENH KPUCTAJUIMUECKUX PEIIETOK, KOJUIEKIUU MPOCTBIX U CIOKHBIX
BEIIECTB W/WJIM KOJUIEKIIMM IOJMMEPOB; KOJUICKIMS TOPHBIX MOPOJ W MHUHEPAJIOB, Tabiuia
Memnpeneesa, yaeOHble GrIbMbI, IH(PPOBBIE 00pa30BaTEIbLHBIC PECYPCHI.

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

Oo0opynosanue Jadoparopum M padouMx MecT Ja0OPATOPUM: MEH3YPKH, NMUIETKH-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JIYIIbI, IPEIMETHBIE M MOKPOBHBIE CTEKJIa, TUIAHIIETHI
JUISL KamelbHBIX peakiuii, (GuibTpoBanbHas Oymara, NMPOMBIBAJKH, CTEKJISHHBIC MPOOHPKH,
pe3WHOBBIE MPOOKU, (OHAPUKH, HAOOp PEAKTHBOB, CTEKISHHBIC MalOYKH, IITATUBBI JUIS
MPOOUPOK; MEPHBIE LIMIUHAPHI, BOPOHKU CTEKIITHHBIC, BOPOHKH JICTUTENbHBIC [IUIHHIPHUECKHE
(50-100 mut), cTynku crectukoM, (hapdopoBbie yYallku, THHIETHI, GUIBTPbI OyMaXkKHbIC, BaTa,
MapJisi, YacoBbIE CTEKJA, OSJEKTPOIUIMTKH, J1a0OpaTOpHBIC IITATHBBI, CIHUPTOBBIC TOPEIKH,
CIIUYKH, MPUOOp AJIsl MOTyYeHHUs Ta30B (WM MPOOUpPKA C Ta300TBOJHON TPYOKOH), nepiKaTenu
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 KouObl (25, 50, 100 m 200 mur), BoasHas OaHs (Wiu
TEPMOCTAT), CTEKJSHHBIC MAaJOYKHU; KOHUYECKHMEe KoJoObl g tutpoBanus (50 u 100 mom);
WHAWKATOpPHBIE TOJOCKUA HJs ompeneneHus pH U craHmapTHas WHIMKATOpHAs IIIKana;
YHHUBEpCaIbHbIA UHAMKATOP; muneTku Ha 1, 10, 50 mu (mnm po3atopsl Ha 1, 5 u 10 mut), 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 obecnieyeHne pean3aluu NporpaMmbl

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-it ximacc : 6a30BbIid ypoBeHsb : yueOHuk / O.C. ['abpuenss,
N.T". Octpoymos, C.A. CnangkoB. — 5-e uzn., crep.- Mocksa : [Ipocsemenue, 2023

3. Taopuensa O.C.Xumus : 11-i kiacc : yae0 oOmieoOpa3oBar. 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. Pymsutuc I'. E. Xumus 11 knacc: yueOHUK 11 0011€00pa3oBaT. OpraHu3aluii: 6a30Bbli
ypoBens /T .E. Pymsutuc, ®@. I'. ®enpaman. — 3-e uzn. — M.: [Ipocsemenue, 2019
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JIonoIHUTEeIbHbIE HCTOYHUKH

1. Tabpuensu, O. C., JIsicoBa, I'. I. Xumus: kaura nis mpernogaBaTens: y4eb.- METO/I.
rnmocobue. — M. Akanemus, 2012

2. Tabpuensu O.C. Xumus: yue0. mis cryn. npod. yued. 3aBeaenuit / O.C. ['abpuensiH,
N.I". OctpoymoB. — M., 2016.- 256 c.

3. Taopuensn O.C. Xumus st mpodeccuii U CrenraTbHOCTEH TEXHUYECKOTO MPOQUIIS:
YUeOHUK Ul CTYA. YUpexacHui cpe. mpod. oopasosanus / O.C. 'abpuensH, N.I'. OctpoymoB.
— 4-e 3., crep. — M.: U3narenbckuii 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. — MockBsa:
W3narenscrBo FOpaiit, 2022

DJIeKTPOHHbIE Y4eOHUKHU
1. HleBuuneina, JI. B. Xumus. COOpHUK 3a7a4 U YOpaXHEHUH : y4eOHO-METOAMYECKOe
nocooue / JI. B. llleBuunbiaa, M. /1. ITonexaeBa, A. . Anapues. - HoBocubupck : M3a-Bo
HI'TVY, 2019. - 63 c. - - Tekcr : anekrponnsiii. - 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 — iekuuu o XuMuu Ha caite
http://gotourl.ru/4780 (http://elementy.ru/).
http://gotourl.ru/4785 (http://www.hij.ru/) Caiit Hay4HO-TIONYJISIPHOTO KypHAajIa
«XHUMHUS U KU3HDBY.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTtkpeiTass 2JeKTpoHHAs Oubnuoreka xumuyeckoro moptana «Chemnety,
COJIEPXKUT yueOHbIe U UHPOPMAIIMOHHBIE MATEPHAIIBI I IKOJIBHUKOB M YUUTEIICH.
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 peaKHHfI, COCTAaBJICHHUEC 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 3aHATUH U J1a00paTOPHBIX pabOT, TECTUPOBAHUS, a TAKXKe

0o0y4JaroIMMucs

HMHANBUAYAJIbHBIX

OOydYeHHUs OMpPENeNsIIOT, 4YTO OOydYarouuecs: IOJKHBI

3aJIaHuH,

JEMOHCTPHUPOBATH MO 3aBEPIICHUN W3YYCHUSIUCIUTUIUHBI.
st hopMUpOBaHUS, KOHTPOJIS M OIICHKH PE3yJIbTaTOB OCBOCHUS YYCOHOW MMCIIMITIIUHBI
UCIIOJIB3YETCSI CUCTEMA OLIEHOYHBIX MEPONPUATUH, TIPEICTABIISIONIAs COO0M KOMILIEKC Y4eOHBIX
MEPOIPHSITHIA, COTJIACOBAHHBIX C pe3yJlbTaTaMu OOYy4YeHHS] U CHOPMYTUPOBAHHBIX C yYETOM
dI'OC COO (npenmetnbie pe3ynbrarsl o auctumumae) 1 GIOC CIIO.

IIPOCKTOB,

HUCCIIEeNOBaHUN.

3HaThb, IIOHUMATh H

11\/&;)1 OK/IK |Moayns/Pa3nen/Tema Pe3yabTaT 00yueHust Tlﬁle];:oolfpe::::;x
| | OcHOBHOe coiepxaHue
1 Pa3znen 1. OcnoBbl | PopMysHpoBaTh
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€AMHEHU
1 DJIEKTPO- (okcu0B, CyNnb(pHIO0B,
OTPULIATEIILHOCTH TUJIPUJIOB U T.IL.).
3. 3aaHus Ha UCTIOJIB30BAaHUE
XUMHUYECKON CUMBOJIUKU U
Ha3BAHUM COECIMHEHUH T10
HOMEHKJIaType
MEXYHapOJIHOT O
COI03a TEOPETUYECKON U
MPUKIIATHON XUMUHU U
TPUBUAIBHBIX HA3BaHUH IS
COCTaBJICHUS] XUMUYECKUX
(dhopMys IByXaTOMHBIX
coeMHEeHUH (OKCUIOB,
Cynb(hUI0B, THAPUAOB U T.I1.)
U IpYTUX HEOPTraHUUYECKUX
COETMHEHUH OTIENIbHBIX
KJIACCOB
1.2 | OK.01 | Ilepmommueckwmii XapakTepru3oBaTh 1. Tect «Mertamnuueckue /
OK.02 | 3akoH u Tabnuua XUMHUYECKHE DJIEMEHTHI B | HEMETAJUINUECKUE CBOMCTBA,
.. Menneneesa COOTBETCTBUH C UX ANEKTPOOTPHULATENIBHOCTD U
MI0JIO)KEHHUEM B CPOJCTBO 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
MEePUONYECKUM U3MEHEHUEM
CBOMCTB XHUMHYECKUX
3JIEMECHTOB 1 X COCJIMHECHUH B
COOTBETCTBHUH C IIOJI0KCHUEM
[Tepuoanueckoil cucreme.

3. IIpakTHKO-pHEHTHPOBAHHBIC
TEOPETUYECKHUE 3aJJaHUsI HA
XapaKTePHU3aLUI0 XUMHUYECKUX
anemeHToB: «Meramumueckue /
HeMeTaJJIMYeCKIe CBOMCTBA,
AIEKTPOOTPHUIIATEIIBHOCTD 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 BemecTsa u
peakumu peakumi XHMHYecKHe peakunuu»

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

— COSIMHEHMSI, 3aMEIICHHS,
pasnokeHus, oOMeHa;

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

2. 3aa4n HA pacyeT MaccChl
BEIIECTBA UK 00BEMa

ra3oB 10 U3BECTHOMY
KOJIMYECTBYBEIECTBA, Macce
Wi 00bEMY OTHOTO U3
YYaCTBYIOUIUX B PEAKLIUU
BEIIECTB; paCYETHl 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
YyeCKMXBeEIIECTB 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 (OPMYITBI HITH
[IK.1.1- | BemiecTB CTpPOEHUEM COCTaBIICHHE XUMUYECKOU
I1K.1.3 (bopMyJIbl UCXOJI U3 HA3BAHUS
BEIIECTBA 10 MEKyHAPOIHOM
WJIU TPUBUAIBHOU
HOMEHKJIAType».
2. 3a1aum Ha pacyeT MacCOBOU
J10JTA (MacChl) XUMHYECKOTO
aeMeHTa (COeMHEHNS) B
MOJIEKYJe (CMECH).
3. [IpakTuveckue 3a1aHus 1O
KJ1accupuKanuu,
HOMCHKJIATYPE MXUMHYECKUM
dbopMynaM HEOPraHUYECKUX
BEUIECTB PA3IUYHbBIX 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.1.1- | BemiecTB BELIECTBOT CTPOEHUS coJei.
IIK.1.3 aTOMOB M MOJIEKYJI, a 2. 3amaHns Ha COCTaBJICHUE

TaKXe THUIa
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
HEOPraHUYECKUX BEILECTB

3.3 | OK.01 | Unentuduxanus HccnenoBath 1. [IpakTUKO-OpUEHTHPOBAH-
OK.02 | HeopraHM4eCKux Ka4eCTBEHHbBIEC PEAKLIUU | HbIC3aJlaHMs 110 COCTABJICHUIO
OK.04 BEILIECTB HEOPTraHUYECKHUX XUMHUYECKUX PEAKIUHN C

BEIIIECTB y4aCTUEMHEOPraHUYeCKUX
BEILIECTB, UCIIOJIb3YEMBIX IS
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 BellleCTB

BellleCTB

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

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

HOMEHKJIaType.

2. 3ajaHNs HA COCTABJICHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hopMyI
OpraHWYECKUX BEILECTB
OT/ICJIbHBIX KJIACCOB.

3. 3ajaun Ha ompeseneHue
npocreimen GopmyIibt
OpraHUYeCKON MOJIEKYJIbI,
HCXOJISTU3 AJIEMEHTHOTO
coctasa (B %)

4.2 | OK.01 | CsoiictBa YcranaBiuBaTh 1. 3ajanus Ha cocTaBieHUE
OK.02 | opranuueckux 3aBUCUMOCTb (PU3HKO- YPaBHEHUN XUMUYECKUX
OK.04 | coenuHeHui XUMHYECKHX CBOWCTB peakuuiic yuacTuem
OK.07 OpraHWYECKUX BEIIECTB | OPraHUYECKHX BEIECTB HA

IK.1.1- OTCTPOEHUS MOJIEKYJT OCHOBAHUU UX COCTaBa U

IK.1.3 CTPOEHHS.

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

3. Pacuernrie 3a1auu o
YpaBHEHUSM PEaKIUil C
Y4aCTUEMOPTaHMIECKHUX
BEIIECTB.

2. JlaboparopHnas paboTa
“IIpeBparieHus
OpPTaHWYECKUXBEIIECTB MPU
HarpeBaHuu"

4.3 | OK.01 | Unentudukamus Hccnenosathb 1.IIpakTuKO-OpUEHTUPOBAH-
OK.02 | opranuyeckux Ka4yeCTBEHHbIE PEaKLMK | HbIE 3aJJaHHs [10 COCTABJICHUIO
OK.04 | BemecTB,ux OpraHUYECKUX XUMHUYECKUX PEAKIUH C
OK.07 | 3HayeHue u COEJMHEHUH OT/AENbHbIX | Y4aCTHEMOPraHMYECKUX

[IK.1.1- | npumeHeHue B KJIaCCOB BEILECTB, B T.4. UCIOJIb3YEMbIX
I[IK.1.3 | ObITOBOI U JUISL UX UICHTU(DUKALINK B
IIPOU3BOJICTBEHHON 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 XMMHUYECKHX
XHMHYECKHX 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.1.1- | paBHOBecue CKOPOCTBXUMHUYECKUX XUMHYECKONPEAKIINH.

I1K.1.3 peakuui. IIpakTHKO- OPUEHTUPOBAHHBIE
XapakTepu3oBarb 3aJJaHUs Ha IPUMEHEHHE
BIIMSIHUE U3MEHEHUS npuniuna Jle- [larense mis
KOHIIEHTPALlUHU BEIIECTB, | HaXO0XK/IEHUS HalpaBJICHUS
peaKkIuu cpeasl U CMEILEHHsI paBHOBECHS
TEeMIIepaTyphl Ha XUMHYECKON peakuiuu
CMEIlEHHE XUMUYECKOTO | aHalu3 (akTOPOB, BIMSIONUINX
paBHOBECHS Ha CMEIEHUE XUMUYECKOTO

paBHOBECHSI
6 Pa3nex 6. HccaenoBarh
PacTBOpBI HCTHHHBIEPACTBOPbI

¢ 32JJaHHBIMH
XapaKTepUCTHKAMHU
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6.1 | OK.01 [Tousartue o Pasnnuare ucTuHHBIE 1. 3agauu Ha TPUTOTOBJICHHE
OK.02 | pactBOpax pacTBOpbI pacTBOpPOB.
OK.04 2. IIpakTHKO-OpHUEHTHPOBAH-
OK.07 HbIE pacueTHBIE 3aJJaHUS Ha
I[IK.1.1- JIMCIIEPCHBIE CUCTEMBI,
IK.1.3 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
[K.1.1-
I1K.1.3
Il | IpodeccuonaibHO-OPHEHTHPOBAHHOE Co/lep:KaHue (CoepKaHue MPUKJIATHOT0 MOTYJIs1)
7 Paznea 7. OuenuBarp 3ammTa Keiica (c yuerom
Xumus B ObITY U NOCJIeACTBUAOLITOBOM Oyayuei
NMPOU3BOJACTBEHHOH | W MPOU3BOACTBEHHOM npogeccuoHaJILHOM
AeATeJILHOCTH AeATeJILHOCTH AesATeJIbHOCTH)
yeJioBeKa YyeJIoBeKa CIO3HIUI
IKOJIOTHYECKOI
0e30MacHOCTH
7.1 | OK.01 | Xumus B ObITY U OnenuBare nocneactsus | Keiic (¢ yaerom Oynymieit
OK.02 | mpou3BOJICTBEHHOW | OBITOBOW M IPOU3BOJ- npodeccuoHanbHOM
OK.04 | nestenbHOCTH CTBEHHOM JEATENILHOCTH | JeATeIbHOCTH) Bo3MoXKHBIE
OK.07 | gemoBeka YeJI0BEeKa C MO3ULMM TEMBbI KEMCOB:
IK.1.1- HKOJIOTMYECKOM 1. [Torennenue KkIuMaTa u
IK.1.3 0€30macHOCTH BBICBOOOK/ICHUE Ta30BbIX

THJIPATOB CO JIHA OKEaHa.
bynymune marepuans 1uist
aBHMa-, MallIMHO- U
prUOOPOCTPOECHHUSI.

2. HoBble maTepuaibl a7
COJIHEYHBIX OaTapeil.

3. JIekapcTBa Ha OCHOBE
pacTUTEIbHBIX IPETApaTOB

5. BO3ZMOKHOCTH UCITIOJIB30OBAHMUSA TPOI'PAMMBI B IPYT'UX ITOOII

JanHas mporpamMma MOXKET OBITh HMCMOJB30BaHa mpu u3ydeHUu OVl «Xumwms» st
cneransHocTei / mpodeccuit 18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 54.00.00.
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