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Pabouas mnporpamma y4yeOHOW IUCHMIUIMHBI pa3zpaboraHa Ha ocHoBe DenepanbHOrO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAApTa cpeaHero obmero odpasoBanus U denepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTENILHOTO CTaHAAPTA CPEeIHEro MpoeCCHOHATBFHOrO 00pa3oBaHUS IO
crenanbHOCTH 49.02.01 ®dusndeckas KynbTypa.

Opranuzanusa-pa3padoTuukK: rocy/1lapCTBEHHOE 010 IKETHOE npodeccuoHanbHOe
oOpa3zoBatenbHOE yupexaeHue «/]yO0oBCKUi megarorn4eckuil Komie K.

Paspaborunk: BenepuukoBa [.B., mpemogaBaTens ToOCyJapCTBEHHOTO OFOJHKETHOTO
po(hecCHOHATTLHOTO 00Pa30BaTEIHHOIO YUpeKAeHUs «JlyOOBCKUI TIETarorHIeCKUil KO,

PexomenmoBana IIIIK wmaremaTwueckux ¥ OONIMX €CTECTBEHHOHAYYHBIX JIMCIUIUIMH.
ITpotokon Ne 9 ot «17» anpens 2024 r.
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJBbHOM JTUCIHUILIMHBI «XUMMUSI»

1.1 MecTo MUCHMIUIMHBI B CTPYKType npodeccMOHAJbHOH 00pa30BaTe/IbHOH MNMPOrpaMMbl
ClO:

OOmeobpa3oBarenbHas — JUCHMIUIMHA  «XHUMHUS»  SBISCTCS  OO0S3aTENbHOW  YacThIO
001e00pa3oBaTeIbHOrO MHUKJIa 0OpazoBaresnbHON mporpamMmbl B cootBeTcTBUU ¢ @I'OC CIIO mo
cnenuanbHocTd 49.02.01 ®dusnueckas KynbTypa.

PaGouas nporpamma pazpabotana B cooTBeTcTBUU ¢ [Iprkazom MuHucTepcTBa mpocBeieHUs
Poccuiickoit ®epepanmu ot 12.08.2022 Ne 732 "O BHeceHMM W3MEHEHHH B (eaepanbHbIi
roCy/IapCTBEHHBIH 00pa30BaTENbHBIM CTaHAAPT CpeIHEro oOmero o0pa3oBaHUs, YTBEP>KICHHBIN
nprka3oM MuHucTepcTBa oOpa3zoBanus U Hayku Poccuiickoit @epepammu ot 17 mas 2012 1. Ne
413"(3apeructpuponan 12.09.2022 Ne 70034).

Pabouas mporpamma pa3paborana B cootBeTcTBuH ¢ [Iprikazom MuHHCTEpCTBA POCBEIICHNUS
Poccuiickoiit @eaeparuu ot 18.05.2023 Ne 371 «O06 yrBepknenuu denepanbHoi 00pa3oBaTeNIbHOM
IporpaMMsl cpejHero obmero odpazoBanus» (3apeructpupoBan B Muntocte Poccun 12.07.2023
Ne 74228).

Pabouas mporpamma 1o o00mIe00pa30BaTENbHON AUCHUILUIMHE «XHUMHUS» pa3paboTaHa ¢
yueToM MpodeccnoHanbHO HampaBieHHOCTH 1o cneruanbHocTH 49.02.01 dusnueckas KynbTypa,
npeaycMaTpuBarolias MHTCHCHUBHYIO — 00IIe00pa3oBaTeNbHYI0 IOATOTOBKY — OOydYaloOmmMXcsl ¢
BKJIFOUEHHUEM B pa3/ieibl JUCIUILTUHBL.

[Ipu cocraBienun paboueil mporpamMmbl OBLTH YYTEHBI METOIWYECKHE PEKOMEHIAIUH 10
opraHuzanuy oOyueHus (pa3paboTka IUIAKTUYECKHX MaTepHalioB) IO 00Ieo0pa3oBaTeIbHOM
nucuuruae «Xumus» (MPI1O, 2022 r.).

PaGouass mporpamma V][ «Xumus» cocraBieHa C y4yeToM MpodecCHOHATbHON
HAIpaBJICHHOCTH TPENOAaBaHusl 00IIe00pa30BaTENbHBIX IUCHHUILIMH 10 crenuansHocTsM CIIO
VYITIC 44.00.00 O6pa3oBaHue 1 NeAArornuecKue HayKH.

[TpodeccuonanbpHas HaMPABJICHHOCTh 00YYEHUS JOCTUTACTCS MyTEM:

- UIHTEHCUBHOW NTOATOTOBKHY;

- mpo(hecCuOoHANBbHOM HaNpaBIEHHOCTH 00I11€00pa30BaTEIbHOM MMOATOTOBKH, BKIIOUEHHE TEM
npodeccuoHaIbHON HANPaBIEHHOCTH;

- TpPUMEHEHUs [MEepellOBbIX TEXHOJOIMM TpenojaBaHus, B TOM 4YHCIIE€ TEXHOJIOTUI
JUCTAHIIMOHHOTO U 3JIEKTPOHHOTO 00yUeHHUs.

[TpodeccuonanpHas HanmpaBICHHOCTh OOYyYEHHUS XUMUU JOCTUTAETCS MYTEM YCTAaHOBJICHUS
cBsizelt coliepkaHMs y4eOHOW TUCIMITIIMHBI C COJepKaHueM o0uienpodeccuOoHaNbHbBIX JUCIUIUIMH —
«Bo3pactHas anaromusi, GU3HOJIOTUS U TUTHEHA». a TAKXKE BKIIIOUEHHUSI B CAMOCTOSITENIBHYIO padoTy
o0yyaromuxcst MPaKTUYECKUX 3a/laHUi, HampaBlIEHHBIX Ha OTPAabOTKy OYyAYIIMMHU YUYUTEISIMH
PO ECCHOHATBHBIX YMEHHIA.

Bo BTOpOoM  cemecTpe MNporpaMMoN MNpPEAYyCMOTPEHO IIPOBEJEHUE HMHTEIPUPOBAHHOTO
yuebHoro 3ansaTus no xumuu, OIJ[ «Bo3pacTtHas anaToMust, GU3HOIOTHS U TUTHEHAY.

Metoauka TpenojaBaHUs XMMHM HMEET IPaKTUYECKYI0 HalpaBlIE€HHOCTh - HW3YYEHHE
coJiep)KaHusl y4eOHON JHUCUHUIUIMHBI TOMOTAET CTYACHTaM Pa3BUBATh YMEHMSI: OCYLIECTBIIATH MOUCK
U aHaJM3 Pa3JIMYHBIX UCTOUYHUKOB MH(OpMAIMHU, CPAaBHUBAThH, aHAJIU3UPOBaTh, 0000IIaTh U AeTaTh
BBIBO/IbI, HAXOUTh M UCIIOJIb30BATh METOJINYECKYIO JTUTEPATypy, HEOOXOIUMYIO JJIsl IOJTOTOBKU K
3aHITHSIM.

WucTpymenTamu  peanu3aluud Ipo(ecCHOHANbHOM HamnpaBiICHHOCTH SBISIOTCA 3a/laHus,
OpPUEHTHPOBAaHHBIE HA MPO(ECCHOHANIBHYIO JIeITeNbHOCTh. HamprumMep, moAroToBKa U BBICTYIICHHE C
COOOILIEHUSIMHU; COCTAaBJICHHE IJIaHA pacckaza 00 XMMHUYECKOM SIBJIEHHMH/COOBITUH, CAMOCTOSITEILHO
WIN C TIOMOIIBIO MPENOoaBaTeis OLEHUTh Ka4yeCTBO CBOEH pabOThI; COCTaBIEHHE aHHOTUPOBAHHOTO
Karajgora peKOMEeHIyeMOW JUTepaTypbl 1 UHTEPHET-PECYPCOB M0 XUMHUU C YUETOM MOTpeOHOCTEN U
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YPOBHSI Pa3BUTHSA OOYYaIOIIMXCS; COCTaBJICHUE KPOCCBOpJa/ TpPE3CeHTalUW/ MakeTa HWHTEPHET-
CTPpAaHUIBI IO XUMHUYCCKUM TECMaM; COCTAaBUTH U 3allIUTHTDH Q)paFMCHT 3aHATUA NN GCCCI[IJI.

VYdueOHass IUCHMIUIMHA «XUMHs» HaleleHa Ha (OPMHPOBAHUE y OOYYAIOIIUXCS YMEHUS
TUTAHUPOBATH UCCIICIOBATEIBCKYIO U IPOSKTHYIO ICATEIHHOCTb.

B mpomecce wu3ydeHHs ~ y4yeOHOW  OUCHMIUIMHBI ~ XHUMHUSL  CTYIEHTBI  BBIOJHSIOT
WHMBUIYAJIbHBIC IPOCKTHI, IO TEMaM, HMEIOIIHUM MPO(HEeCCHOHATLHYIO HAPABICHHOCTD.

Peanuzanus nmporpamMmbl peryCMaTpUBAET MCIIOJIb30BaHUE BO3MOXKHOCTEH TUCTAHIIMOHHOTO
oOyuenus. Jlucranimonnoe ooyuenue ([10) ocymiecTisieTcs ynaaéHHO U OCHOBAHO HA OPTaHU3AINH
camocTosTenbHoi padoTsl (CP) oOydaronuxcs o MmoAroTOBICHHBIM MatepraiaMm. Pabora B pexxume
yIAJeHHOTO OOY4YeHHS NpEANoJiaraeT: H3y4eHHUEe TEOPETHUECKUX MATepUANIOB, BBHITIOJHEHHE
NPaKTUYECKUX padoT, 3aJJaHUI CAMOCTOSTEIILHOW PaOOTHI.

1.2. Henu 1 ni1aHupyeMble Pe3yJibTaThl 0CBOCHHS THCIIUIITHHBI

1.2.1. Heau u 3312494 JUCHUILIMHBI

dopMuUpOBaHUE y CTYJICHTOB TPEACTABICHUS O XUMHUYECKOW COCTAaBISIONICH €CTeCTBEHHO-
HAyYHOW KApTUHBI MHpa KaK OCHOBBI NPHHSTHS PEIICHUH B XKU3HEHHBIX W TPOW3BOJACTBEHHBIX
CUTYyaIIUsX, OTBETCTBEHHOT'O TIOBE/ICHUS B IIPUPOIHOM Cpeie.

3agaun TUCHHUIJIHHBI:

1) chopmupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XHMHUYECKHX MPOIIECCOB H
SBIICHHI B OKpYXarollled cpene, LEJIOCTHONH HayyHOW KapTUHBI MHpA, B3aMMOCBS3U H
B3aMMO33aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMCHHS COCTaBJSITH (OPMYJbI HEOPTraHUYECKMX W OPTaHMYSCKHUX BEIICCTB,
YpaBHCHHS XHUMHYCCKHX pEaKIul, OOBSICHITH WX CMBICI, HHTEPIPETUPOBATh PE3yIbTATHI
XUMHUYECKHUX YKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM TPOBEACHHS MPOCTEHINNX XUMHUYECKHX OSKCIICPUMEHTAIBHBIX
HCCIIEIOBAaHUM C COOJIOACHHEM MpaBUil OE30MaCHOTO OOpalIeHHs C BEIIeCTBAMU M J1a00OpaTOPHBIM
o0opynoBaHuEM;

4) pa3BUTh YMEHHUS HCIOJB30BaTh HMH(DOPMAIMIO XMMHYECKOTO XapakTepa U3 pa3lIuyHBbIX
HUCTOYHUKOB;

5) copmMupoBaTh YMEHHUS MPOTHO3HPOBATH IMOCIICIACTBUS CBOCH JCSITEILHOCTH U XUMHUYECKUX
MIPUPOJTHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX ITPOIIECCOB,;

6) chopMUpOBaTh MOHUMAHUE 3HAYMMOCTH JIOCTMIKCHHH XUMHYECKOW HAYKW M TEXHOJOTHI
JUTSL Pa3BUTHS COIIMAILHOM U TTPOU3BOJICTBEHHOU cdep.



1.2.2. Ilnanupyemblie pe3y/bTAaThl OCBOeHHUsI 001e00pa3oBaTeJbHON JUCHUILIMHBI B c00TBeTcTBUM ¢ PI'OC CIIO m Ha ocHoBe ®I'OC

(6010
Koa u IlnanupyeMsbie pe3yJbTaThl OCBOCHHS TMCIUIIHHBI
HAUMEHOBAHH
e

(dopMupyeMbIX O6mmue! JIMCHMILIHHAPHbIE?

KOMIIeTeHI Ui

OK 01. B yacTu Tpya0BOIO BOCIIUTAHMS: - BIAJACTh CHCTEMOM XHUMHYECKHMX 3HAHUH, KOTOpas BKIIFOYACT:

Bri6upats - TOTOBHOCTH K TPYIy, OCO3HAHWE IEHHOCTU | OCHOBOIIOIATAIONINE TOHATHS (XUMHYCCKHHA DJIEMEHT, aToOM, JJICKTPOHHAS

CIIOCOOBI MacTepcTBa, TPYy10ito0ue; 000Js104Ka aToma, s-, p-, d-3JIEKTPOHHBIE OPOUTATIM aTOMOB, HOH, MOJICKYIIa,

pelIeHus 3a1ad | - TOTOBHOCTh K  aKTUBHOM  JCATEIBHOCTH | BAJICHTHOCTH, JJICKTPOOTPHUIATEILHOCTh, CTCIICHb OKUCIICHHS, XMMHYECKas

npodeccuoHan | TEXHOJOTHYECKON U COLMATbHON HANpPaBIEHHOCTH, | CBSI3b, MOJb, MOJSpPHAs Macca, MOJSPHBIM O0bEeM, YIJIEpOJHBIN CKeNer,

BbHOI CIIOCOOHOCTh ~MHUIIMHMPOBATh, IUIAHUPOBATH | | (DYHKIIMOHATBLHAS TPYIIIA, pPaguKaj, U30MEpHs, H30MEPhl, TOMOJOTHICCKUI

NESTENIbHOCTH | CAMOCTOSATEIHHO BHITIOJIHATh TAKYIO IEATENBHOCTD; | PSl, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPO/I- U a30TCOAEpKAIINE COSTUHEHMS,

NPUMCHHUTEIBH | - HUHTEpEC K pa3IMIHBIM cdepam | OMONIOTHYECKH aKTHBHBIC BEIIeCTBa (YIJIEBOMABI, JKHUPBI, OCIKHU), MOHOMED,

0 K Pa3JIM4HBIM | TPO(PECCHOHAILHON ACATEIBHOCTH, MOJIUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE  COCIUHEHUS,

KOHTEKCTaM OnjiajieHMe  YHHBEPCAJLHBIMH  Y4eOHBIMHU | KpUCTAJUIMYECKAss PEUIeTKA, THUIBI XUMHYECKHX PEaKIUi (OKUCIUTEIHHO-
NMO3HABATEJILHLIMM JAeHCTBUSIMMU: BOCCTaHOBUTENbHBIE, 9K30-U SHAOTEPMHUUECKUE, PeaKIIMi HOHHOTO OOMEHa),
a) 0a3oBble JIOTMYECKHE AeHCTBHSA: pacTBOp, JIEKTPOIUTHI, HEANCKTPOHTHI, SJIEKTPOTUTHICCKAS JTUCCOIHAIINS,
- CaMOCTOSITENLHO (dhopMynupoBath U | OKUCTIUTEINb, BOCCTAHOBUTENh, CKOPOCTh XMMHUECKON peakliu, XUMUIECKOe
aKTyaJIM3MpOBaTh TMPOOJIEMY, paccMaTpHBaTh €€ | paBHOBECHE), TEOPUU H 3aKOHBI (TEOpUS XHUMHYECKOTO CTPOCHUS
BCECTOPOHHE; oprannueckux BemiecTB A.M. bytiepoBa, Teopus 3IEKTPOTUTHYECKON

- YCTaHaBJ'II/IBaTI) CYIIICCTBCHHblf/'I HpI/I3HaK NI
OCHOBaHHUsl JJsl CpaBHEHUS, KIacCUPUKALUU H
00001IeHMS;

- ONpeneisaTh IeNd JeSTeNbHOCTH,
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHUA,
- BBISBIATH 3aKOHOMEPHOCTH M TMPOTUBOPEYUS B

3aJaBaThb

aucconyanuu, nepuoaudeckuid 3akod J.M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMUH, (aKTOJOTHUECKUE
CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJIyYEHUH U O€30M1aCHOM HCIIOJIb30BAaHUU
BOXHEUIINX HEOPraHMYeCKMX W OpraHWYeCKHX BEIIECTB B OBITY H
MPAKTUYECKOHN JESITeTbHOCTH YEJIOBEKa;

- YMETb BBIABJIATH XapaKTEpHblE NPHU3HAKM M B3aMMOCBSA3b H3YYEHHBIX

! YKa3blBaloTCA NMYHOCTHbBIE W meTanpegmeTHble pesynbTaTtbl 3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B otrnaronbHoi dopme, popmmpyemble obieobpasoBaTeibHOM

ANCUUNANHOMN

2 IncumMnanHapHble (NpeameTHbIE) pe3ynbTaTbl YKa3blBaloTCA B COOTBETCTBMM C METOAMKOM NpenoAaBaHna JUCLUANANHbI




paccMaTpUBAEMBbIX SIBJICHUSX;
- BHOCHUTh KOPPEKTUBBI B  JESTCILHOCTD,
OIICHUBAaTh COOTBETCTBUE PE3yJbTATOB IIEJISIM,
OIICHUBATh PUCKH TOCIEICTBUN ACSITEILHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIICHUE TIPH PEIICHUH
YKU3HEHHBIX TIPOOIJIeM

0) 0a30BbIe HCCJIeI0BaTeIbCKUE TeHCTBUS:

- BJIAJIETh HaBBIKAMHU Y4eOHO-HCCIIEIOBATEIBCKOM
u MPOCKTHOM IEITEILHOCTH, HaBBIKAMHU
paspeteHus npoodiuem;

- BBIABJIATH NPUYMHHO-CJICACTBEHHBIC CBS3H M
aKTyaJIM3MPOBATh 3aJ]a4y, BBIIBUTATh TUIIOTE3Yy €€
pelIeHus, HaXOJIHUTh apryMeHThI TS
JIOKA3aTeIbCTBA CBOMX YTBEPXKICHHM, 3aJaBaTh
rapameTpbl U KpUTEPUH PEIICHNUS,

- aHAIM3HWPOBATHh MOJYYCHHBIC B XOJI€ PEIICHUS
3aJaud pe3yNIbTaThl, KPUTUYECKU OLIEHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3MPOBAThH HW3MCHCHHE B
HOBBIX YCIIOBUSIX;

- YMETh NIEPEHOCHUTH 3HAHUS B MO3HABATCIIBHYIO U
MPAKTHYECKYI0 00JIaCTH KU3HEIEATEIbHOCTH;

- yMeThb WHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIABMIaTh  HOBBIE  HJEH,
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTh X HCIIOJIL30BAaHHUS B
MO3HABATENILHON U COIMAIbHOM MPaKTHUKE

npenaraTh

MOHSTHH, IPUMEHATH COOTBETCTBYIOIIME TOHATHS IPU ONIMCAHUU CTPOCHUS U
CBOMCTB HEOPIaHMYECKUX M OPraHMYECKUX BEIIECTB M HUX IMPEBPALLECHUN;

BBISIBJIATH ~ B3aWMOCBSI3b ~ XUMHUYECKMX 3HAHMM C  MOHATUAMH U
MNpEaACTaBJICHUAMU JPYTIUX CCTCCTBCHHOHAYYHBIX ITPEAMCTOB,

- YyMETh HCIOJb30BATh HAMUMEHOBAHUS  XMMHYECKUX  COCIUHEHUU
MEKJIYHApOAHOTO COK3a TEOPETUYECKOM W MPUKIATHOM XUMHM U

TPUBMAJIbHbBIE Ha3BaHUS BaKHEHIIMX BEILECTB (3THJIEH, alleTHIIEH, IIMLEPHUH,
denon, Qopmanbaerun, yKCycHas KHCIIOTa, TJIMIUH, YrapHbIA Tas,
YIJIEKUCIBIN a3, aMMUaK, raleHasl U3BeCTb, HeralleHas U3BeCTh, TUThEBas
cola W JPYTUX), COCTABIATH (HOPMYJbl HEOPTaHWMYECKHX M OPTaHUYECKUX
BEIIECTB, YPaBHEHHUs XUMHUECKUX pEaKUUH, OOBACHATH HX CMBICIH;
MMOATBCPKIAATH XapPaKTCPHBIC XUMHUYCCKUC CBOMCTBA BECUICCTB
COOTBETCTBYIOLIMMH 3KCIIEPUMEHTAMU U 3aIMCAMH YPAaBHEHUH XMMHUYECKHX
peaKuuii;

- YyMeTb YCTaHaBJIMBaTh IPUHA/IJIEKHOCTh H3YyYCHHBIX HEOPraHUYECKUX HU
OpTraHN4YC€CKUX BCHICCTB K OIPCACIICHHBIM KJIaCCaM W IpylllamM COCIII/IHGHI/Iﬁ,
XapaKTepu30BaTh MX COCTAaB M Ba)KHEHIIME CBOWCTBA; ONPEAEIATH BHJIBI
XUMUYECKUX CBsi3el (KOBAJIGHTHAsl, HOHHAs, METAJLTMYECKas, BOJOPOIHAsN),
TUIIBI KPUCTAJUIMYECKUX PELIETOK BEIIECTB; KJIacCU()UIMPOBATh XUMHUUECKUE
peaxkuuu;

- copMupoBaTh NpPEACTABICHUSA: O XHUMHYECKOM  COCTaBISIOLIECH
CCTGCTBCHHOHay‘-IHOI\/’I KapTUHBI MHUpaA, pOJIU XHUMHUU B IO3HAHUH SIBICHUH
npuposl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOJUMOMN JJIsi PELICHUS MPAKTUYECKUX
3aJjad4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOT'O OTHOILEHHS K CBOEMY 3/I0pOBBIO U
MPUPOAHON CpeliE;

- YyMEThb NPOBOJIUTH pacueThl MO XMMUYECKUM (opMyiaM U ypaBHEHHUSIM
XUMHUYECKUX peaKHI/Iﬁ C HUCIIOJBb30BaHUEM (1)I/I3I/I'-IeCKI/IX BCJINYHH,
XapaKTepU3YIOIIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMasnbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BATh
CHUCTEMHbIE XMMUYECKHE 3HAHUS I NPUHATHS PEIIeHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIIECCTBAMU U UX IIPUMCHCHHUEM




OK 02.
Hcnonb3oBars
COBpPEMEHHbBIE
cpeacTBa
MOMCKa,
aHanm3a u
UHTEpIIpEeTaluu
UHPOpPMALIUU U
nH(pOpMaITnOHH
BI€ TEXHOJIOTHH
TUIS
BBITTOJTHEHHS
3a/1a4y
npodeccunonan
bHOU
JeSITeTbHOCTH

B o0J1acT¥ HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HAyKH U OOILECTBEHHOW MPAKTHKH,
OCHOBaHHOTO Ha JIMajiore KYJbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPILECHCTBOBAHUE S3BIKOBOW M YUTATEIIbCKOU
KYJbTYpPhl KaK CpEICTBA B3aUMOJCHCTBHUS MEXKIY
JIOJIBMH U TIO3HAHUS MUDA;

- OCO3HAaHME UEHHOCTHM HAyYHOM JeATEIbHOCTH,

FOTOBHOCTb  OCYIIECTBJISITh  NPOEKTHYIO U
HCCJIEIOBATEIbCKYIO JeSITeNIbHOCTD
WHJUBUIYaJIbHO U B TPYIITIE;

OBinaseHue  yHMBepPCaJbHBIMM  Y4eOHBIMH

NMO3HABATEJIbHBIMU AeHCTBUAMM:

B) padora ¢ undgopmanmeii:

- BJIAQJICTh HABBIKAMH TIOJydeHUs MHPOpMAIMH U3
HMCTOYHMKOB pPa3HbIX THUIIOB, CaMOCTOSATEIbHO
OCYIIECTBIISATh MOUCK, aHAJN3, CUCTEMATU3ALNIO U
MHTEPIIPETAIMIO HHPOPMAIIH PA3TUYHbBIX BUJIOB U
dbop™m mpecTaBIeHNUS;

- co3JaBaTh TEKCThl B pa3iIMuYHBIX (opmarax c
y4eTOM Ha3HaueHus HHPOpPMAIMU U  IEJeBOH
ayIUTOpUHU, BBIOUpas ONTHUMAIbHYIO  (GopMy
MIPE/ICTABJICHUS U BU3YAITU3alINH;

- OLEHUBAaThb JOCTOBEPHOCTb, JIETUTUMHOCTb
uH(popMaIu, €€ COOTBETCTBHE IMPABOBBIM |
MOPAJIbHO-3TUYECKUM HOPMaM;

- HCTOJB30BaTh CpencTBa HH(GOPMAIMOHHBIX |
KOMMYHHUKAITUOHHBIX TEXHOJOTHH B PpEUICHHH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3aIlMOHHBIX  337a4 ¢  COOJIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€301MacHOCTH,

- yMeThb IUIAaHUPOBaTh M  BBHINOJHATH XMMUYECKUH  OKCIEPUMEHT
(mpeBpallleHusT OpPraHWYEeCKUX BEUIECTB IIPM HArpeBaHUHU, IOJIY4YECHHE
ATHJIEHA U M3YyYEHHUE ero CBOMCTB, KAUYECTBEHHBbIC PEAKIMH Ha ajabIETUbI,
KpaxMall, YKCYCHYIO KHCJOTY; JAeHaTypauus O€JIKOB MpH HarpeBaHuH,
[BETHBIE pPEaKIUH OCJIKOB, MPOBOJAUTH pEaKIUd HOHHOro oOMeHa,
OTIpeNeNATh Cpelly BOJAHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIMU Ha Cynbdar-,
KapOoHaT- M  XJOPUA-aHUOHBI, HA KaTHOH AaMMOHUS;  pellaTh
JKCIIEpUMEHTANIbHbIE 3afaun 1o TeMam "Mertamel" u "Hemeramisl") B
COOTBETCTBUHU C IMpaBWJIaMU TEXHUKH O€30MaCHOCTH MpHU OOpalIeHUH C
BEIIECTBAMH U JIAOOPATOPHBIM O0OPYAOBAaHHEM; IMPEICTABIATH PE3YIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTa B (JOpME 3allMCH YPaBHEHUN COOTBETCTBYIOIIMX
peakuuii ¥ GOpMyITUPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMETh aHAJIU3UPOBATh XMMHUECKYIO0 HH(GOPMAIUIO, TOTyYaeMYIO U3 Pa3HbBIX
MCTOYHUKOB (CpeACTB MaccoBoi MH(popManuu, cetb IHTepHET u Apyrue);

- BIAJACTb OCHOBHBIMH METOJAAaMH HAay4YHOTO TIO3HAHHUS BEIIECTB U

XUMUYECKUX  sIBJeHUM  (HAOMIOACHHE,  U3MEpEHHue, SKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETh TPOBOJHUTH PACUEThl MO0 XHUMHYECKUM (HOpPMYyJIaM M YpaBHCHHSIM
XUMHUYECKUX  PEaKIuid ¢  HCIOJIb30BaHMEM  (U3UYECKUX  BEIHYUH,

XapaKTepU3YIOIIMX BEIIECTBAa C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMasbHBIE YCJIOBHUSI) Ta30B, KOJHMYECTBA BEIIECTBA; HCIOJIb30BAThH
CUCTEMHbIE XMUMHUYECKHE 3HAHWS JJIs MPUHATHS PEUIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




TUTHEHBI, PECypcoCOepeKeHHs, TPABOBBIX U
THYECKHX  HOPM, HOPM  HH(POPMAIMOHHOMN
0€30I1aCHOCTH;

- BIIQICTh HaBBIKAMU PACIIO3HABAHUS U 3AIUTHI
uHpopmaru, nHGOPMAITMOHHON 0€30MaCHOCTH
JTUYHOCTH,

OK 04.

D¢ dexTuBHO
B3aMOJIECTBO
BaTh U
paboTath B
KOJUICKTUBE U
KOMaHjIe

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOATEJIBHOCTU U CaMOOIIPEIEIICHUIO;
-OBJIaJICHUE HaBbIKaMU yueOHo-
MCCIIEIOBATENIbCKOM, IMPOEKTHOM W COLUAIBHOU
JESATEIIBHOCTH;

OBanagenue YHHMBEPCAIbHBIMH
KOMMYHUKATHBHBIMH eHICTBUAMM:

0) coBMecTHasl /1eSITeJIbHOCTh.

- IIOHMMaTb M HCIOJb30BaTh IPEUMYILECTBA
KOMaHJAHON ¥ UHJIMBUyaJbHOU paboThI;

- NpPUHUMATh LEIU COBMECTHOW JEATEIBHOCTH,
OpraHM30BBIBATh U KOOPAMHUPOBATH JNEHCTBHS IO
€e JOCTHXKCHUIO: COCTABJIATh IUIAH JCUCTBUH,
pacIpenenaTs pojau ¢ y4eTOM MHEHUN Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaTbl COBMECTHOI paboThI;

- KOOPJIMHUPOBAaTb W BBHINOJHATH pabOTy B

YCIOBUSAX peanbHOro, BUPTYaJIbHOIO u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
- OCYLIECTBJISITH IO3UTUBHOE CTPATETHMYECKOE

MOBEJICHUE B PA3IMYHBIX CHUTYAIUSAX, MPOSBISTH
TBOPUYECTBO U BOOOpaKEHUE, OBITh NHUITUATHBHBIM
OgiiajieHHe YHUBEPCAJIbHBIMY PETyJIsITUBHBIMHA
AEeMCTBUAMMU:

') NPUHATHE ce0s1 U APYTUX JI0/Ieii:

- MPUHUMATh MOTUBBI U APTYMEHTHI APYTUX JIOAEH
IIPH aHAJIM3E PE3YJIbTATOB JACITCILHOCTH;

- MPU3HABATh CBOE MPABO W MPABO APYTUX JIOAEH

- yMeTb IUIAHUPOBaTb W  BBIIOJHATH XUMHUYECKUH  SKCIHEPUMEHT
(mpeBpallleHusT OpPraHWYEeCKUX BEUIECTB IIPM HArpeBaHUHU, IIOIY4YEHHE
ATUJICHA U U3y4YEHHUE €ro CBOMCTB, KaueCTBEHHbIC PEaKLUU Ha aJbJCTUbI,
Kpaxmall, YKCYCHYIO KHCJIOTY; J€Harypauus O€JIKOB IpH HarpeBaHUH,
L[BETHbIE pEaKUUu OCNIKOB; MPOBOAUTh pPEAKIMH MOHHOrO OOMeHa,
OTIPEeNeNATh CpPelly BOJAHBIX PACTBOPOB, KAYECTBEHHBIC PEAKIIMU Ha Cyibdar-,
KapOOHAaT- M  XJOpPUA-aHMOHBI, Ha KAaTHOH  aMMOHMs;  pelaTh
SKCIIEpUMEHTaJbHbIE 33dauu 1o TemaMm "Meramisl" u "Hemeramis") B
COOTBETCTBUM C IpaBWJIaMU TEXHUKU O€30IaCHOCTU IpU OOpallleHUuH ¢
BEIIECTBAMH U JIAOOPATOPHBIM O0OPYAOBAaHHEM; IMPEICTABIATH PE3YIbTATHI
XMMUYECKOI'0 KCIIEpUMEHTa B (hopMe 3alKCH ypaBHEHUH COOTBETCTBYIOIIUX
peaxiuii 1 GopMyIMPOBATH BBIBOJBI HA OCHOBE 3TUX PE3yJIbTaTOB




Ha OIIMOKH;
- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUD C
MO3UIUH JIPYTOro YeJIOBEKa;

OK 07. B 06.1acTH 3K0/10THY€CKOT0 BOCIIUTAHMS S - chopMUpOBaTh TPEACTABICHUS: O XHUMHUYECKOW  COCTaBJISIOIICH
CopeiicTBoBath | - cHOPMHPOBAHHOCTH SKOJOTHYECKOW KYJIBTYPHI, | €CTECTBEHHOHAYYHON KapTHHBI MHUpPA, POJU XHUMHHM B TO3HAHWM SIBICHUN
COXPAHCHHIO MOHVMAHUE BJIMSHHUS COIMATbHO-)KOHOMHYECKUX | IPUPOABI, B (OPMHUPOBAHUHM MBIIUICHUS W KYyIbTYphl JIMYHOCTH, €€
OKpYXKarollled | MpoleccoB  HAa  COCTOSHUE  MPHUPOAHON U | PyHKUIHMOHAIBHON IPpaMOTHOCTH, HEOOXOAUMOM ISl pEIICHUs MPAKTHYECKUX
cpenpl, COLMAIBHOW Cpelpl, OCO3HAHME TJOOAIBHOTO | 33/1a4 U IKOJOTHYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3/I0POBBIO U
pecypcocOepex | XxapakTepa dKOJIOTHUECKUX MpolieMm; PUPOIHOM cpefe;
SHHIO, - TUIAHUPOBAHHME M OCYIIECTBIICHHE JCHCTBHHA B | - YMETh COONIIONATh MPABUIIA HKOJOTUYECKU LEIeCO00pa3HOTO MOBEICHUS B
MPUMEHSITh OKpYXarollel cpele Ha OCHOBE 3HAHMS LeJlel | ObITy U TPYJOBOW IESATENBHOCTH B IIENIAX COXPAaHEHHUS CBOETO 370POBBS U
3HaHUS 00 YCTOHYHBOTO Pa3BUTHS YEIIOBEUCCTBA; OKPYXKAIOIIeH MPUPOIHON CpPEIbl;, YYUTHIBATH OMACHOCTH BO3JICHCTBUS Ha
U3MEHEHUU AKTUBHOE HEMPUSATUE JICHCTBUM, MPUHOCSIIUX | KUBbIE OPTaHU3Mbl OMpPENEICHHBIX BEIIECTB, TOHMMAas CMBICI IOKa3aTems
KJIMMATa, BpEJl OKPYKAIOIIEH CpeJe; MpEAEIbHON TONYCTUMOW KOHIEHTPALUU
MPUHIIUIIBI - yYMEHHE TMPOTHO3UPOBATH HEOIArONPUSTHBIC
OepexIInBOro 9KOJIOTHYECKUE TIOCIEACTBHS IMPEANPUHUMACMBIX
MPOU3BOJICTBA, | IEHCTBUH, MPEAOTBpAILATh UX;
3 pexTuBHO - pacupenue onbITa JIEATEIIbHOCTH
NEICTBOBATh B | 9KOJIOTHYECKOW HATIPABIEHHOCTH;
Ype3BBIYANHBIX | - OBJIAJICHUE HABBIKAMU YUIE€OHO-
CUTYaIUAX MCCJIEIOBATENLCKOM, MPOEKTHON U COLUATbHON

NeSITeTTbHOCTH;
K 1.3 - ITTAHUPOBATH M MIPOBOIUTH MEPOTIPUSATHUS - YMETh IUIAHUPOBATH U MPOBOJIUTH MEPOTIPUSATHS, UCTIOIB3YSI 3HAHHS XUMUHU
Opranun3oBbiBa
Th U TIPOBOJIUTH
(GU3KYIBTYpHO-
03/I0pPOBHUTEIHH
BIC U
CIIOPTHUBHO-
MacCOBBIE
MEPOTIPHSITHA
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2. CTPYKTYPA U COAEPKXAHUE OB]J_[EOBPA3OBATE.JII)HOI71 JAUCHUITJINHBI
«XHUMUSA»

2.1. O0beM JUCHUILIMHBI U BUbI y4eOHOH padoThI

Buna yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl JHCHUIINHBI 41
B T.4.

OcHOBHOE cojIep:KaHue 30
BT. U.:

TeopeTudeckoe o0ydeHue 14
MPAKTUYECKHUE 3aHITUS 10
1a00paTOPHBIE 3aHATHS 6
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 6
NMPHUKJIATHOT0 MOIYJIA)

BT. U.:

TeopeTudecKoe o0ydyeHune 2
IIPAKTUYECKUE 3aHATUS 4
Kontponbnas pabota 1
IIpome:xxyTouHasi arrecTanus (3a4er) 2
HUuna. npoekt 2
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2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HauMmenoBanue Conep:kanue y4ye0HOro MaTtepuasa (0OCHOBHOE M NMPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), O6LeM 1aco dopmMupyemMmbie
. 'HEM 4aCOB
pa3aesioB u TeM Ja0opaTopHble U NPAKTHYECKHE 3aAHATHS, IPUKJIATHON MOTYJIb KOMIIETEeHIIM U
1 2 3 4
OcHoOBHOE coJiepKaHue 30
Pa3nes 1. OcHOBBI CTPpOEHUs BellecTBa 3
Tema 1.1. OcHoBHOe coJep:kaHue 2 OK 01
Crpoenue aToMOB
XUMHUECKHX Teopernueckoe odyueHune 1
JJIEMEHTOB U y .
npupoaa CoBpeMeHHast Mojenb CTpoeHus atoma. CHMBOJMYECKHM SI3BIK XUMUU. XUMHUYECKUU DIIEMEHT.
XIMIUECKO DOnekTpoHHas KoH¢urypamnus aroma. Knaccudukamuss XUMHUECKUX DJIEMEHTOB (S-, P-, d-?J'IeMeHTBI).
CBSI3H Banentarle AJIEKTPOHBI. BanenTHOCTE. DneKTpoHHas npupoaa XUMHYECKON CBS3H. 1
DNEeKTPOOTPULIATEILHOCTh. BUABI XUMHUYECKOW CBS3M (KOBaJIGHTHAs, HWOHHAs, METaJUINYecKas,
BOJIOPOJTHAS) U CITOCOOBI €€ 00pa30BaHUS
IIpakTHYeckne 3aHATHA 1
Pemrenne 3aganuii Ha HCHOJNL30BAaHME XHUMHUYESCKOM CHMBOJNMKM M Ha3BaHUM COCOUHEHHUH IIO
HOMEHKJIAType MEXKIYHApOJHOTO COH3a TEOPETUYECKOM W NPHUKIAAHOW XUMUU U TPUBUAIBHBIX
Ha3BaHUU JUIsI COCTABIICHUS] XUMHUYECKUX (DOPMYJ JBYXaTOMHBIX COCIUHEHUN (OKCHUIOB, CYIb(HIOB,
TUAPUJIOB U T.1.) U APYTUX HEOPTaHUUYECKUX COCAMHEHUIN OTIEIbHBIX KJIACCOB. 1
[IpakTrueckue 3aaHusl HA YCTAHOBJIEHUE CBA3U MEXKAY CTPOCHHEM aTOMOB XMMHUYECKUX DJIEMEHTOB U
MEPUOIUYECKUM U3MEHEHHEM CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COEIMHEHHA B COOTBETCTBHUH C
nojoxxeHueM [leprnonnueckoi CUCTEMBI.
Tema 1.2. OcHOBHOe coep:kaHue 1 OK 01
[lepuoanueckuii OK 02
3aKOH U TabIuIa [MpakTuyeckue 3aHATHS 1
H.HN. Menneneepa -
[Tepuonnueckas cucrema xumuueckux aneMeHToB .M. MenaeneeBa. @U3nueckuii CMbICI 1

[Tepuoanueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKHUX
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3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUH C TTOJIOKEHUEM
XUMHUYECKOTO0 3iemeHTa B [lepuonnueckoit cuctreMe. MupoBo33peHUYECKOE M HAyYHOE 3HAYCHUE
[Tepuonuueckoro 3akona [I.1. Menaeneesa. [Iporno3ssl .M. MenneneeBa. OTKpbITHE HOBBIX
XHUMHYECKHUX 3JIEMEHTOB.

Pemienue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI HA XapaKTEPU3ALUI0 XUMUYECKUX
3JIeMEHTOB «MeTaNTMYecKie / HEMETAUTUIECKIE CBOMCTBA, SJIEKTPOOTPUIIATEIIBHOCTh XUMHUIECKUX
3JIEMEHTOB B COOTBETCTBUHU C UX 3JIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B MEPUOIMUECKON CUCTEME
xumuueckux 3yementoB .. MeHneneeBa»

Pa3znea 2. XumMuuyeckue peakumu

Tema 2.1. Tunst
XUMHAYECKAX
peakiuii

OcHOBHOe coiep:KaHue

Teopernueckoe o0yueHue

Krnaccugukanys u THIBI XUMUYECKUX peakluil C yuacTueM HeopraHndyeckux BeiecTB. CocraBieHue
YpaBHEHMH peakLuil COeIMHEHMs], Pa3JI0KEHHs], 3aMellleH s, OOMEeHa, B T.4. PEaKLMi rOpeHus,
OKHCJICHUSA-BOCCTAHOBJICHHUS.

VYpaBHEHMsI OKUCIEHUI-BOCCTaHOBIIEHUA. CTeneHb okucaeHus. OKUCINTENb U BOCCTAHOBUTEID.
CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI METO/I0M 3JIEKTPOHHOTO
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPO/JIE, TPOU3BOJICTBEHHBIX Ipolieccax U
KU3HENEATEIIbBHOCTH OPraHU3MOB

HpaKaneCKue 3aHATHSA

KonuuectBeHHble OTHOLIEHNS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHHM U PacyeThl 1O
YPaBHEHUSAM XUMHUYECKUX peakuuii. Moyib Kak eIWHUIla KOJMYEeCTBAa BelecTBa. MoisipHas macca.
3aKOHBI COXpaHEHHUsI Macchl M dHepruu. 3akoH ABoraapo. MounspHslii 00beM ra3oB. OTHOCHUTENbHAS
IJIOTHOCTh Ta30B. PacyeTsl Mo ypaBHEHUSM XMMHUYECKUX PEAKIUN C MCIOJIb30BAHHEM MAacCChl, 00BheMa
(HOpMasbHBIE YCIOBUS) Ia30B, KOJIMUECTBA BEILIECTBA

OK 01

Tema 2.2.
DIEeKTpONUTHYECKA
sI JUCCOLIHALINS U
HOHHBIA 0OMEH

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

Teopus 3NIEKTPOAUTHUECKON qucconanui. MoHbI. DNEKTPOIUTEI, HEAIEKTPOIUTHI. Peakninu MOHHOTO

OK 01
OK 04
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oOMena. CocTaBieHHe peaklUii MOHHOTO OOMEHa MyTeM COCTaBJICHHUS WX MOJHBIX U COKPAIICHHBIX
HMOHHBIX ypaBHeHUH. KHCIOTHO-OCHOBHBIE peaklvy. 3aJaHusl Ha COCTABJICHHE MOHHBIX PEaKIInil

JlabGopaTopHble 3aHATUSA

JlaGopaTopHas paboTta “THITbl XUMHUYECKUX pEaKIIuii”.

HccnenoBanue TUTIOB (TI0 COCTaBY M KOJMYECTBY HCXOIHBIX U 00Pa3yIOMINXCS BEIIECTB) M MPU3HAKOB
XUMHUecKuX peakuuid. [IpoBenenue peakiuit HOHHOTO OOMEHa, OMpeIesIeHNne CPeIbl BOJAHBIX
pacTBOPOB. 3a7aHusl HA COCTABJICHHE MOHHBIX PEaKIIUil

Pasznea 3. CTpoeHue u CBOMCTBA HEOPraHUYECKHUX BElECTB

Tema 3.1. OcHOBHOe coiep:KaHue OK 01
Knaccudukanus, OK 02
HOMEHKIIATYDA 1 Teopernueckoe o0yueHue IIK 1.3
CTPOCHHE .

HEOPIaHHIECKIX [Ipeamer neopranumueckoit xumun. Kinaccudukaius HeopraHU4ecKux BeniecTB. [IpocTeie u croXxHbIC

BeIIECTR BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, TUAPOKCHIBI, KUCIOTHI, COJIN). B3anMocBs3b

HEOPTraHMYECKUX BEUIECTB. ArperaTHble COCTOSIHUS BemecTBa. Kpucrammmaeckue u amoppHbie
BellecTBa. TUIBI KPUCTALIMUECKUX PELIETOK (aTOMHAs!, MOJIEKYJIIpHAs, HOHHAs!, MeTaJuInYecKasi).
3aBUCUMOCTh (PM3UYECKUX CBOWCTB BEUIECTBA OT TUIA KPUCTAIIINYECKON PEIIETKU. 3aBUCHMOCTb
XMMHUYECKON aKTUBHOCTH BEUIECTB OT BU/1a XMMUUECKOM CBSI3H U THIA KPUCTAJUNINYECKON PEILIETKH.
[IprurHbI MHOrOOOpa3us BEIIECTB

IIpakTH4eckne 3aHATHA

Homenknarypa HeopraHMueckrx BEIIECTB: Ha3BaHHME BELIECTBA UCXOJIS U3 UX XUMUYECKOU (HhOPMYIIbI
WA COCTaBJIEHUE XUMHUYECKON (hOPMYIIBI UCXO/Isl U3 Ha3BaHUs BEILECTBA MO0 MEXTyHApOAHOMN
(MIOITAK) nnu TpuBUaJIbHON HOMEHKJIATYpE.

Pemienne mnpakTHUecKuX 3aJaHUi MO KJIAcCH(PUKAIMK, HOMEHKJIAType M XUMHYECKHM (opmynam
HEOPraHMYECKHUX BELIECTB Pa3JIMYHBIX KJIaccoB (yrapHbli ra3, YIVIEKHCIBIM Ta3, aMMHaK, ranieHas
U3BECTb, HETallleHas! U3BECTh, MUThEBAs COAA U JPYTUX): Ha3bIBaTh U COCTABIATH (POPMYJIbI XUMUUECKUX
BELIECTB, ONPEEISATh IPUHAAIEKHOCTD K KJaccy.

HcTounuku xumuueckoi HHpopMaliu (CpesicTB MaccoBoi nHpopManuu, cets HTepHeT u npyrue).
ITouck nHpopmanuu Mo Ha3BaHUAM, UIEHTH(PUKATOpaM, CTPYKTYPHBIM (popmyiiam
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Tema 3.2. ®usuko-| OcHOBHOE coep:kaHue 3 OK 01
XUMUYECKHE OK 02
CBOMCTBA Teoperuueckoe o0yueHue 2 TIK1.3
HEOPraHUYECKUX .

Mertamnel. O0ue ¢uzndeckne U XUMHUYECKHE CBOMcTBa MeTaiioB. CriocoObl mosydeHus. 3HaYeHUE
BOHICCTB METAJJIOB M HEMETaNIOB B MPHUPOJAE U KHU3HEACSITEIbHOCTH 4YelloBeKa W opranu3zMoB. Kopposus 1

METAJUIOB: BHJIbI KOPPO3HUH, CIIOCOOBI 3aIIIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnel. OOmue ¢u3nyueckne W XUMHUYECKHME CBOWCTBA HEMETAUIOB. THIWYHBIC CBOWCTBA

HemertauioB IV— VII rpymnm. Kiaccudukanust 1 HOMEHKIaTypa COeTMHEHUI HeMeTauioB. KpyroBopoTsl 0,5

OMOTEHHBIX IEMEHTOB B TIPUPOJIC

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KUCIIOT,

coneil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSAMHEHHUIA, 0,5

BBICIIIMX OKCHJIOB U TUAPOKCUIIOB

IIpakTH4eckue 3aHATHSA 1

CocraBiieHne YpaBHEHMM XMMHUYECKUX PEAKIUM C ydyacTHEM IPOCTBIX U CIIOKHBIX HEOPraHWYECKUX

BELIECTB: METAJUIOB W HEMETAJUIOB; OKCHUIOB METaJIOB, HEMETaUIOB M aM(OTEPHBIX JJIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBaHMM M aM(QOTEpHBIX THAPOKCUIOB; HEOPraHWYECKUX COJel,

XapaKTEePU3YIOUIUX UX CBOMCTBA. 1

Pemenne npakTUKO-OpUEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHUM Ha CBOWMCTBA, COCTAB, IOJYYEHUE H

0e30macHOe HCIOJIb30BaHUE BaKHEHIIMX HEOPraHWYECKMX BEIIECTB B OBITY M MPAKTHYECKOil

NeSITEIbHOCTH YeJIOBEKa
Tema 3.3. OcHoBHOe coJep:kaHue 1 OK 01
Wnentuduxanus OK 02
HeOpTraHHIEcKHX JlabopaTropHble 3aHATHUS 1 OK 04
Betnects JlaboparopHas pabota «aeHTudukamms HEOpraHUIECKUX BEIIECTB.

Pemenne skcriepuMeHTalIbHBIX 3a/ad [0 XUMHYECKHMM CBONCTBAM METaUIOB M HEMETAaJJIOB, IO

pacrno3HaBaHMIO U MOIYYEHHUIO COEIMHEHNI METAJUIOB U HEMETAJLIOB. 1

I/I}I@HTI/I(I)I/IK&HI/ISI HCOPTaHUYCCKUX BCIICCTB C HCIIOJIB30BAHHUEM HX (1JI/I3I/IKO-XI/IMI/I'-IGCKI/IX CBOI>'ICTB,
XAapPaKTCPHBIX KAaYCCTBCHHBIX peaKI.[HfI. KauecTBeHHEbIE pCaKkluu Ha cynb(baT-, Kap6OHaT- u XJiopuna-
AdHHUOHBI, HA KATHOH aMMOHUA
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KonTpoasnas

1

padora
Paznen 4. CTpoeHue 1 CBOIiCTBA OPraHNYEeCKUX BellIeCTB 11
Tema 4.1. OcHOBHOe coiep:kaHue 2 OK 01
Knaccudukanms, IIK1.3
cTpoeHHe 1 Teoperuueckoe 00yueHue 1
HOMCHKIaTypa IlosiBieHMe U pa3BUTHE OPTaHMYECKOM XMMHUHU Kak Hayku. [Ipeamer opranndeckoit xumun. Mecro u
OpraHMHCCKUX 3HAYEHUE OPTAaHMYECKON XMMUH B CHCTEME ECTECTBEHHBIX HaYK.
BCIICCTB XUMHUYECKOE CTPOCHUE KaK MOPSJOK COEAMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO WX BaJ€HTHOCTH.

OCHOBHBIE TOJIOKEHUS TEOPUU XMMHUYECKOTO CTPOCHMsI OpraHnyeckux coequHeHuid A.M. bytneposa.

VYriepoaHblid CKENEeT OPraHUYEeCKOW MOJIEKYJbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOIO

CTpOeHHUs MoJieKyn. M3omepust 1 u30Mepsbl. 1

[Tonstne o QynkuuoHanbHON rpynme. Pamukan. [IpuHOUOB  KIACCH(PUKAIMKA  OPTaHUYECKUX

COeMHEHUI. MexayHapogHasi HOMEHKJIATypa M [PUHLMIBI HOMEHKIATYpbl OpPraHUYECKHUX

coenunenuil. Ilonsatue 00 a3oTcomepkalMxX COCAMHEHUSX, OWOJOTHYECKH AKTHUBHBIX BEIIECTBaX

(yrmeBomax, Xupax, Oelkax U [Ip.), BBICOKOMOJIEKYJSIPHBIX COEIUHEHHSIX (MOHOMEp, MOJIUMED,

CTPYKTYpPHOE 3BEHO)

IIpakTH4eckne 3aHATHA 1

HomeHnkiatypa opraHnyeckux COEIMHEHHMM OTAENbHBIX KIIACCOB (HACBIIIEHHbIEC, HEHACHIIIEHHBIE WU

apoMaTHYECKHUE YTIIEBOJOPO/bI, CIUPTHI, (DEHOJIbI, aJbJIErH/ibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)

CocTaBiieHHe TONHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYyNl OpraHMYECKHX BEIIECTB OTIEIbHBIX 1

KJIACCOB, HCIIOJIb3Ys MX HAa3BaHUS IO CHUCTEMAaTHYECKOM U TpPUBHAJIBHOW HOMEHKJAType (3THJIEH,

alleTUJIeH, THIEpUH, (eHos, (QopMalbIeruj, yKCycHas KHUCIIOTa, TIUIUH). Pacdersl mpocreiimieit

(hopMyJIbl OpraHNYeCcKO MOJIEKYJIbI, HCXO/sI U3 3JIEMEHTHOT0 cocTaBa (B %)
Tema 4.2. OcHoBHOe coep:kaHue 6 OK 01
CaoiicTBa OK 02
OpraHHYECKHX Teoperuueckoe o0yueHue 2 OK 04
COCAMHCHHN @OU3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COEAMHEHUH OTIENBbHBIX KIAcCoB (0COOEHHOCTH IIK1.3

KJIacCU(UKALMN U HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTUYECKUH psii U 001mas Gopmysia; H3oMepus;
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(hU3MYEeCKre CBOMCTBA; XUMUUECKHE CBOMCTBA; CITIOCOOBI MOJTYyUCHHUS ):

— HIpeJeNbHbIE YIIIEBOAOPOAbl (aJKaHbl M LUKJIOAIKaHbI). ['opeHne MeTraHa Kak OJUH M3 OCHOBHBIX
MCTOYHHKOB TEIUIA B IPOMBIIIICHHOCTH U ObITYy. CBONCTBA MPUPOIHBIX YIIIEBOJAOPOIOB, HAXOXKACHUE B
IIPUPOJIE U IPUMECHEHUE AJIKAHOB;

— HenpeJenbHble (QJKEHbl, aJKMHBl M QJIKaJWEHbl) U apOMATUUYECKUE YIJIEBOJIOpPOAbl. lopeHue
alETUJICHA KaK KICTOYHUK BBICOKOTEMIIEPATYPHOTI'O IIJIaMEHU U1 CBAPKU U PE3KU METAJUIOB

— KHCJIOPOACOAEpIKaIINEe COeTUHEHNS (CTUPTHI M (PEHOIIBI, KapOOHOBBIE KHCIOTHI M A(PHUPHI, aTbICTUIbI
U KETOHBI, JKUPBI, yrieBojpl). I[IpakTHueckoe NpUMEHEHHE STHICHIIHMKONS, TIHUIEpHHa, (eHoma.
[Ipumenenne Qopmanpaernaa, ameraibJeTHaa, YKCYCHOH KHCIOThL. MpUIa Kak COJM  BBICIIUX
KapOOHOBBIX KHCIOT. MOIOIINE CBOWMCTBA MbLIA

0,5

— a30TcoJiepKallie COEQUHEHUs (aMUHBI M AMHHOKHUCIOTHI, Oeyiku). BbICOKOMOJIEKYIsIpHbIE
COEUHEHUS (CUHTETUYECKHE U OMOJOTrMYeCKU-aKTUBHBIE). MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO.
[Tonmumepu3anys 3THJIeHa KaK OCHOBHOE HalpaBJIEHUE €r0 UCIIOJIb30BaHUSL.

I'enernueckas cBSA3b MEXY KjlacCaMH OPraHUYECKUX COEIMHEHUN

0,5

HpaKaneCRue 3aHATHSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAccOB (TpUBHAIbHAS M MEXJIyHapOJHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYUYeHHUs): TpeAebHbIe (AIKaHbl U LUKIOAIKaHbI),
HenpeJelbHble (AJIKEHbI, aJKUHBI U aJIKaJIueHbl) 1 apOMaTUYECKUE YIJIEBOJOPO/Ibl, CIUPTHI U (DEHOIIBI,
KapOOHOBbIE ~ KHCIOTBI WU 3(QUpPbI, adbAETHIbl MU  KETOHBbl, AaMHHbI M  AMUHOKHCIOTHI,
BBICOKOMOJIEKYJISIPDHBIE COEIUMHEHUS. 3aJaHusl Ha COCTaBJICHHE YpPaBHEHUN XMMMUYECKHUX DPEaKIHUH C
y4acTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUS

CocraBieHue cxeM peakiuui (B TOM YHCIE M0 MPEAJOXKEHHBIM IIeToYKaM IpeBpalleHuil),
XapaKTepU3yIOMIUX XUMUYECKHUE CBOMCTBA OPTaHUYECKUX COEIMHEHUHN OTAENBHBIX KJIacCOB, CIIOCOOBI
UX IIOJIy4eHMs M Ha3BaHUE OPraHUYECKUX COCIAMHEHMM I10 TPUBHAIBHOW WM MEXKIYHAPOIHOU
CUCTEMATUYECKON HOMEHKJIATYpe.
PemreHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HAa CBOMCTBA OPraHUYECKHUX
COEIMHEHUH OTJENbHBIX KJIACCOB

JlabGoparopHas padora
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JlabopaTtopHas pabota “IIpeBparieHus OpraHUYECKUX BEIIECTB MTPU HArpEBaHHUH .
ITonyyenue sTuneHa U U3y4eHHUE €ro CBOMCTB. MoaeInpoBaHue MOJIEKY)I U XUMAYECKUX MPEBPALCHUN
Ha IIpPUMeEpE dTaHa, dTUIICHA, alleTUIICHA U 1.

Tema 4.3. OcHOBHOe coiep:KaHue OK 01
Nnentuduxanys OK 02
OpraHUYECKUX Teopernueckoe o0yuenue OK 04
BEILECTB, UX 5 IIK1.3
3HAYEHME U nooprannyeckue coequHeHus. I[lpumenenue u Ouonoruueckas poib yriaeBogoB. OxucieHnue
NpUMeHEHNE B YIJIEBOJOB — MWCTOYHHMK OJHEPrUM KUBBIX OpraHu3MoB. OOnacTh NPUMEHEHUS aMHUHOKHUCIOT.
GLITOBOI 1 [IpeBpamenuss OenkoB muiqu B opranu3me. buonornueckue ¢yHkuu OenkoB. buonoruueckue
NPOM3BO/ICTBEHHOI ¢GyHKIMY KUPOB. Pob OpraHnveckoil XuMuUH B peIeHUH Mpo0IeM MHUIEBOi O€30MaCHOCTH
ACATENLHOCTH Ponp opranmyeckoil XUMHHM B pEHICHUU NPOOJIEM SHEPreTHUYECKOM O€30MacHOCTH, B Pa3BUTHHU
HeJloseKa MEJMIIMHBI, CO3JaHUH HOBBIX MaTepUAIOB, HOBBIX HCTOYHHUKOB YHEPIHH (aJIbTEPHATUBHbBIC HCTOYHUKU

sHeprum). OnacHOCTh BO3JCHCTBUS HA dKUBbIE OPraHU3Mbl OPraHUYECKHUX BEIIECTB OT/AEIbHBIX KJIAaCCOB

(YyrneBomopobl, CHHUPTHIL, (DEHOJbI, XJIOPOPraHUYECKHE IPOU3BOJHBIC, AIbIETHIIBI U Jp.), CMBICI

[O0Ka3aTessl peAebHO TOMMYCTUMON KOHIEHTPAauu

JlaGopaTopHble 3aHATHUSA

JIaGopartopHas pabota: “UneHTuukanus opraHMyecKiuX COeAMHEHUH OT/IENIbHBIX KJI1acCOB™

Nnentudukanus opraHMuecKUX COEIMHEHUHN OT/IEIbHBIX KJIACCOB (Ha MpUMEpPE allbJeTUI0B, Kpaxmala,

YKCYCHOM KHCJIOTBI, O€IKOB W T.M.) C HCHOJb30BaHHEM HX (U3NKO-XUMHUUECKUX CBOICTB U

XapaKTepHBbIX KayeCTBEHHBIX peakuuil. [leHarypauus Oenka mpu HarpeBaHuu. LIBeTHblEe peaxiuu

0enkoB. BO3HMKHOBEHHE AHAJIUTHYECKOTO CHTHAJNA C TOYKM 3PEHUS XUMHYECKHX IPOLIECCOB MpHU

MIPOTEKaHUN KaYECTBEHHON PEaKIMH, TO3BOJISIIOIIEH HACHTU(PUIIMPOBATH NPEATIOKEHHbBIE OpraHUYECKHE

BELIECTBA
Paspean S. Kunernyeckne u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKIui
Cxopocts OcHoBHOe coaep:xaHue OK 01
XUMHYECKUX OK 02
peaKuuii. I1IK1.3
XHUMHYECKOe
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paBHOBecHe

TeopeTuyeckoe o0yueHue

CKOpOCTh peakIyH, €€ 3aBUCHMOCTh OT Pa3IHYHBIX (aKTOPOB: MPHUPOIBl PEArHPYIOUINX BEIIECTB,
KOHIIEHTPALMU pPEarupyolux BeLECTB, TEeMIepaTypbl W IUIOMIAJM PEAKLHOHHOM IOBEPXHOCTH.
TernnoBbie 3G HEKTH XUMUYECKUX PEaKIfid. IK30- U SHIAOTEPMHUYECKHUE, PEAKLINH.

OOpartuMocTh peakiuid. XUMHUECKOEe paBHOBECHME M €ro CMEUIeHHE MOoJ JeHCTBUEM pPa3IMYHBIX
(akTOpOB (KOHIEHTpALMs PEareHTOB WM MPOIYKTOB PEaKINH, TaBICHUE, TEMIIEpaTypa) sl CO3IaHuUs
ONTUMAJIbHBIX YCIOBUH NPOTEKaHUs XUMUYecKux npoueccoB. [Ipunuun Jle llarense

IIpakTnyeckue 3aHATHS

Pemenne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUK HAa aHaNU3 (AKTOPOB, BIMSAIOUIMX HA H3MEHEHHE
CKOpPOCTH XMMMYECKOH PEeaKkIMH, B T.4. C MO3ULIUNA SKOJIOTHYECKH L[€IeCO00pa3HOro MOBEAECHUS B ObITY
U TPYZAOBOM JIE€ATEIBHOCTH B LIEAX COXPAHEHUS CBOETO 3/10POBbsS M OKPYXKAIOIEH IPUPOJHON CPEBI.
Pemenre mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHuuna Jle-Illarense A
HaXOXKJCHHUS HANpaBJICHUS CMEIICHHUs pPABHOBECHS XHWMHYECKOH peaknuu H aHaiuu3 (Hakropos,
BIIMAIOIINX HA CMELICHUE XUMUYECKOTO PABHOBECUS

OK 01
OK 02
IIK1.3

Pasznea 6.

PacrBOpsI

Tema 6.1.
TlonsaTtue o
pacTBopax

OcHoBHOE CoAEpKaHue

TeopeTuquKoe oﬁyqelme

PactBopenue kak ¢usnko-xumuueckuid mporecc. PactBopsl. CrocoObl MPUTOTOBIEHUS PAaCTBOPOB.
PactBopumocTe. MaccoBast 1ol pacTBOpeHHOTO BemiecTBa. (CMBICT —TOKa3aTelss MpeAesbHO
JOMYCTUMOMN KOHIICHTPAIIMH U €r0 UCTIOJIB30BaHUE B OLIEHKE HKOJIOTMUECKOi 0€30MacHOCTH.

[IpaBuia sKOIOTHYECKH IeNIecO00pa3HOrO TOBEJACHHUS B OBITY M TPYJOBOH NEATEIFHOCTH B IEISIX
COXPAHEHMsI CBOETO 3/I0pOBbSI M OKPY)KAIOLIEH MPUPOIHON Cpelbl; OMACHOCTh BO3ACUCTBUS HA YKUBBIE
OpPTaHU3MBI OTIPE/ICTICHHBIX BEIIECTB.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN HA PACTBOPHI, UCIOJIb3yeMbIE B OBITOBOW U
MIPOU3BOJICTBEHHOH JIETETLHOCTH YeJIOBEKa

OK 01
OK 02
OK 07
IIK1.3

Tema 6.2.
Hccnenosanme

OcHoBHOe coepkaHue

JlabGopaTropHble 3aHATUA

OK 01
OK 02
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CBOICTB pacTBOPOB

JIabopatopHnas pabora «lIpuroroBienne pacTBOPOB».

[IpuroTtoBneHue pacTBOpPOB 3a/laHHOM (MaccoBoOi, %) KOHLIEHTpalMH (C MPaKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMH) U ONPE/ICIICHUE CPEAbl BOJAHBIX PACTBOPOB.

Pemienue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB

OK 04
IIK1.3

IIpodeccnonabHO-OPHEHTUPOBAHHOE COJepKaAHNeE (COMEPKAHUE PUKJIATHOTO MOIYJIs1)

Pa3zgen 7.

Xumusa B 6I>ITy H HpOHSBO[[CTBeHHOi/JI HECATCJIBbHOCTHA Y€JI0BCKA

Xumus B ObITY U
MPOU3BOACTBEHHOMN
NEeSITEIbHOCTH
YyeJioBeKa

OcHOBHOE co/lep:KaHue

Teopernueckoe o0yueHue

Hogeiinie nocTukeHns XUMHUYECKOM HAYKU U XUMHYECKOW TeXHOoJoTuu. Poiib Xxumuu B o0ecrieueHun
9KOJIOTUYECKON, SHEPTETHUCCKOM M TUIIICBOM 0€30MaCHOCTH, pa3BUTUU MeIULIMHEL. [IpaBuia moucka u
aHAIM3a XUMHUYECKOW WH(POpPMAIMM W3 pPa3IMYHBIX HWCTOYHHKOB (HaydyHas M y4eOHO-HAyJIHAsS
JauTepaTypa, CpecTBa MaccoBoii nH(popmanuu, cetb UHTepHeT)

IIpakTH4yeckue 3aHATHS

[Tonck u aHanu3 KeiCOB O MPUMEHEHMHM XMMMYECKHUX BELIECTB M TEXHOJOTMH ¢ ydeToM Oyayieu
npopecCUOHAbHON ~ JEATENIbBHOCTH O  TeMaM:  BaKHEWIIMe  CTPOMTENbHblE  MaTepHallbl,
KOHCTPYKILIMOHHBIE MAaT€pHalbl, KpPACKH, CTEKIO, KEepamMHuKa, MaTephanbl Uil DJIEKTPOHUKH,
HaHOMAaTepHallbl, TEKCTUJIbHBIE BOJIOKHA, MCTOYHUKHA DHEPIrUH, OPraHUYECKUE U MHUHEpaAIbHBIC
y100peHus, JIEKapCTBEHHBIE BELIECTBA, OBITOBASI XUMHMSL.

3amura: [IpencraBienne pe3ynbTaToB pelieHns KeicoB B (hopMe MUHU-I0KIaa ¢ pe3eHTaluen

OK 01
OK 02
OK 04
OK 07
IIK1.3

HpOMe)KyTO‘-IHaﬂ arrecranud 1mo JMCIMIIJIMHE (3aqu)

HNua.nmpoexkr

Bcero

41
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3. YCJIOBUS PEAJIM3ALIMHA ITPOTPAMMBI OBIIIEOBPA3OBATEJBHOM
JANCHUITTINHBI

3.1. TpeboBaHUSA K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneYyeHn 0
Jlist peanuzaiiid  MPOTPaMMbl  TUCIHUTUTHHBI JTOJKHBI OBITh TMPEIYCMOTPEHBI CIEAYIOIIHIE
CIelMaIbHbIE TIOMEIICHUS: YICOHBI KAaOMHET XUMUU W/ WA YIeOHON XMMHYECKOU J1TaOOpaTOPHH.

Oo6opynoBanue y4eOHOro KaOuHera (HArJs/IHble MOCOOMN): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJe MOJIeKYJ, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJICKIIUU MPOCTBIX M CIOKHBIX BEIIECTB
W/WIM KOJUIEKIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOpPOJA W MHUHEpajoB, Tabnuua MeHneneesa,
yaeOHbIe (UIBEMBI, UGPOBBIC 00pa30BaTEIIbLHBIC PECYPCHI.

TexHnuyeckue cpeacTBa 00y4eHHUs: KOMIIBIOTEp C YCTPOWCTBAMH BOCIPOU3BEICHHUS 3BYKA,
NPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C SKPaHOM, MYJIbTUMEIUHAs O0CKa, yKazKa-Tpe3eHTep Ui
IIPE3EHTALAMN.

Oo6opynoBanue Jadopatopum U padovYux MecT JIaOOPATOPUM: MEH3YPKH, IHIIETKH-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JYIbI, IPEIMETHBIC U MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaleJbHBIX peakiuii, GuiIbTpoBalbHAsg Oymara, MPOMBIBAIKHU, CTEKJISIHHbIE MPOOUPKHU, PE3HHOBBIC
npoOku, QoHapuKU, HAOOP PEaKTUBOB, CTEKISHHBIC MANIOYKH, IITATUBBI ISl MPOOUPOK; MEpPHBIC
WIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JeIUTeNbHble nuauHapudeckue (50-100 mi), cTynku ¢
necTukoM, ¢apdopoBsie Yamku, MUHUETH, QWIBTPHI OyMa)kHbIe, BaTa, Mapis, 4acOBBIE CTEKIIA,
AIIEKTPOIUIUTKH, JIAOOPATOPHBIE MITATHBBI, CIIMPTOBBIC TOPENKH, CIHYKH, MPUOOP VIS TOIYydSHHS
ra3oB (Wwin npoOUpKa ¢ ra300TBOJHON TPyOKOIt), AepaKaTeau Ui IPOOUPOK, CKISHKU JIJIsl XpaHEHUs
PEaKTHBOB, pa3fgaTOYHbIC JIOTKH; XUMHueckue ctakanbl (50, 100 u 200 mu1); mmaTenu; TUHIETHI,
TUTENIbHBIE LIUMIIBI; CEKYHIOMEPHI (TaiiMepbl), MepHbIe podupku (Ha 10-20 M) U MepHbIE KOJIOBI
(25, 50, 100 u 200 mur), BomsHas OaHs (MJIM TEPMOCTAT), CTEKJITHHBIC MAJIOYKH; KOHUYECKHUE KOJIObI
st TuTpoBanus (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU 7S ompeneneHus pH u cranmapTHas
WHAWKATOpHAs IIKalla; YHUBEPCaIbHbIM UHAUKATOp; numneTku Ha 1, 10, 50 mu (wnm no3atopsl Ha 1, 5
u 10 M), OropeTku 1Uid TUTpOBaHUS, MeauIMHCKUe mnpuibl Ha 100—-150 mi, nabGopatopHble W/uau
aHaJIUTUYEeCKUe Bechl, pH-MeTphl, cymmibHBIN 1IKad, U Ip. T1abopaTopHOe 000PYyI0BAHUE.

3.2. UndopmanmnoHHoe obecrniedeHHe peajn3alui NPorpaMmmMbl

1. Jlna peanuzanuu mnporpaMMmbl OuOIMOTEUHBbIM (oHA 00pa3oBaTeNbHON OpraHU3alUN
JIOJDKEH MMETh TeYaTHBIC W/WIM SJIEKTPOHHBIE O0pa3zoBaTelbHbIE W MH(POPMAIMOHHBIE PECYPCHI,
pPEKOMEH/I0BaHHbIE Il UCIIOJIb30BaHMsI B 00pa30BaTeIbHOM IpOLEcce, HE cTaplie 5 JIeT ¢ MOMEHTa
U3JIaHUS.

2. PexomeHnayemble TieyaTHbIe U3JaHUS [0 peann3aluu o01eo0pa3oBaTeIbHON JUCIIUITITUHBI
MPEJICTaBICHBI B METOAMYECKUX PEKOMEHAIUAX M0 OPraHu3aluid 00yueHusI.

OCHOBHBIEC HCTOYHUKH:

1. T'ycesa ,E.B. Xumus qia CIIO: yueOHo — meToguueckoe nocooue/ E.B.I'ycera, M.P.
3uranmmHza, J1.1.Kynmukosa.- Kazans: KHUTY, 2019

2. bmmuos, JI.H. Xumus: yaeonuk s CI1O/JI.H.biunos, N.JI. [Tepdunosa, T.B.Cokomnoa.-2-¢
u31., crep.—Cankr —IlerepOypr: Jlanp, 2021

3. Epoxwun FO.M., KoBanea N.b. Xumus ais mpodeccuii u ciennanbHOCTEH TEXHHYECKOTO U
€CTECTBEHHOHAYYHOTr0 NMpouiisi: yueOHUK AJis cTyAeHToB yupexaenuit CI10.-M:
N3patensckuii neHTp «Akagemusiy, 2021
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI OBIIIEOBPA30OBATEJIBHO
T CHATIIAHBI

KOHTpOJ'IB N OLCHKA pPE3yJIbTaTOB 06y‘leHI/I5{ OCYHICCTBIIACTCA MPEIIoaaBaTeJIEM B IIPOLIECCE

NPOBEICHUS MPAKTUUYECKUX 3aHATUN U J1aOOPaTOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOIHEHHS

00y4aromyMuUCs WHIAUBHIYaJIbHBIX 3aJaHUN, MPOEKTOB, HCCIeNOBaHMU. Pe3ymbraThl 00ydeHHS

OMpCACIIAOT, YTO 06yqaloumecsl AOJDKHBI 3HATh, IMOHUMATh WU ACMOHCTPUPOBATL IO 3aBCPLHICHUU

HU3YUCHUA JUCHUIIIINHBI.

Jis popmupoBaHUs, KOHTPOJISL U OLICHKH PE3yJIbTaTOB OCBOCHUS Y4YEOHOM IHCIUIUIMHBI
UCIIONIB3YETCSI CHCTEMa OIICHOYHBIX MEpPONPUATUHN, MPEICTAaBISIONIas COOONH KOMIUIEKC Y4eOHBIX

MEPONPUSITHIA, COTIACOBAHHBIX C pe3yibTaTaMu 00yueHust u chopmynupoBaHHbx ¢ yuerom OI'OC
COO (mpeametnbie pe3ynbtathl o aucturuiuae) 1 GI'OC CIIO.

THnbl OLEHOYHBIX

II0JIO)KEHUEM B
IIEPUOAUYECKON CUCTEME

Ne | OK/IIK | Moayas/Pazgen/Tema | Pesyabrar 00yueHust .
MeponpusiTuii
| OcHOBHOe coiep:KaHue
1 Pa3nes 1. OcHOBBI Popmyauposars
0a30Bble NOHATHA U
CTPOEHMS BellecTBa
3aKOHBI XUMHUH
1.1 |OKO01 CrpoeHue aToMOB Cocrasnars xumuueckue |1. Tect «CtpoeHue atomoB
XUMHYECKHX 3JIEMEHTOB |(HOPMYJIbl COSIMHEHUI B |XUMHUYECKUX DJIEMEHTOB H
U IIPUPOJA XUMUYECKOU |COOTBETCTBUH CO IpUPOJIa XUMUYECKOM CBSI3U.
CBS3U CTENEHbIO OKHCIIEHUS 2. 3ajaum Ha COCTaBIICHUE
XUMHUYECKHX DJIEMEHTOB, |XHUMHUYECKUX QOopMyT
WCXOJIS U3 BAJICHTHOCTH U |ABYXaTOMHBIX COCUHEHHI
JIEKTPOOTPHULIATENILHOCTH |(OKCHJIOB, CYIb(HI0B, THIPHUJIOB
U T.11.).
3. 3aiaHus Ha UCTIOJIb30BaHHE
XUMHUYECKOH CUMBOJIUKA U
Ha3BaHUW COCMHEHUH IO
HOMEHKJIaType MEX1yHapOIHOTO
COI03a TEOPETUYECKOUN 1
MPUKIATHON XUMHUH U
TPUBHAIIbHBIX HA3BaHUU IS
COCTaBJICHUS] XUMUYECKUX
(hopMyI IBYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynab(GUI0B, THAPUAOB U T.I1.) U
JIPYTUX HEOPTaHUYECKUX
COETMHEHM OTAENbHBIX KJIacCOB
1.2 | OK 01 [Tepuoanueckuii 3aKoH u|XapaKTepu3oBaTh 1. Tect «Metamnuueckue /
OK 02 tabmuma J[.U. XUMHUYECKHE DJIEMECHTHI B |HEMETAJUIMYSCKHE CBOMCTBA,
Menpeneena COOTBETCTBHUH C UX 3JEKTPOOTPULATENBHOCTD U

CPOJICTBO K JJIEKTPOHY
XMMHUYECKHUX 3JIEMEHTOB B
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

XUMHUYECKHUX DJIIEMEHTOB
.. MenneneeBa

COOTBETCTBHUE C UX 3JEKTPOHHBIM
CTPOEHHEM H IOJOKEHHUEM B
IIEpUONYECKON CUCTEME
XUMHUUYECKUX 3yiemenToB J[. 1.
MenaeneeBay.

2. IlpakTyeckue 3alanus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOEHHUEM ATOMOB XUMHUYECKUX
3JIEMEHTOB U IEPUOJUYECKUM
U3MEHEHUEM CBOMCTB
XUMHUYECKUX AJIEMEHTOB U UX
COEMHEHUI B COOTBETCTBUU C
nosioxenueM Ilepuonnueckon
cUCTEME.

3. [IpakTHKO-OpHUEHTUPOBAHHBIC
TEOPETUUECKUE 3aaHusl Ha
XapaKTEepU3aLUI0 XUMHUECKUX
3JIeMEHTOB: «MeTanmu4eckue /
HEMETaJUINYECKHE CBOMCTBA,
3JIEKTPOOTPHUIIATEIHLHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHUYECKUX IJIEMEHTOB B
COOTBETCTBHE C MX IJICKTPOHHBIM
CTPOEHUEM H TMOJIOKEHHUEM B
NEPUOINYECKON CUCTEME
XUMUYECKHUX HJIEMEHTOB

.. MenneneeBa»

Pasznea 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIBI
XHMHYECKHX Peakuuid

KonTpoasnas padora
«CTpoeHne BelecTsa u
XHMHYECKHe PeaKun

2.1

OK 01
OK 04

TuIbl XUMHYECKUX
peaKkuuit

CocTaBnaTh peakiuu
COCITUHEHUS, PA3IOKEHUS,
oOMeHa, 3aMeIleHN,
OKHCIIMTENHHO-
BOCCTAHOBUTCIIBbHBIC
peakuuu

1. 3amaun Ha cocTaBiICHUE
YpaBHEHUU pEaKIUM:

— COEIMHEHMS, 3aMENICHMUS,
pasnoxeHusi, o0OMeHa,

— OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHI C
HCIIOJIb30BaHUEM METOIa
ANEKTPOHHOTO OaiaHca.

2. 3agauyn Ha pacyeT MaccChl
BEILECTBA WJIH 00bEMA

ra30B 10 U3BECTHOMY KOJIUYECTBY

23




THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHI
BEILIECTBA, Macce Wik 00bEMY
OJTHOT'O U3 Y4aCTBYIOILUX B
peakIu BELIECTB; PACUETHI
Macchel (00bEMa, KOJTHMIecTBa
BELIECTBA) IPOJYKTOB PEAKIIUH,
€CJIM OJIHO U3 BEIIECTB UMEET
IpUMecH
2.2 DNEeKTPOIUTHYECKAS CocraBnaTh ypaBHEHUs 1. 3ajaHus Ha cocTaBJIEHUE
JMCCOLIMALIUSA M HOHHBIA |XMMUYECKUX peaKIH MOJIEKYJISIPHBIX U HOHHBIX
oOMeH HMOHHOT0 0OMeHa ¢ peaKIuii ¢ y4acTHeM KHUCIIOT,
y4acTHEM OCHOBaHMH U COJIEH,
HEOPraHMYECKUX BEUIECTB |YCTAHOBJIEHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
2. JIaboparopnas padota "Turbl
XUMUYECKUX peakiui'

3 Pa3nen 3. Ctpoenue u |HcciegoBats crpoenue u|Konrpoabhas padora
CBONCTBA CBOlicTBa «CBOHCTBa HEOPraHUYECKUX
HEOpraHu4ecKux HEOpPraHu4ecKUux BellecTB»

BeLIECTB BeIeCTB
3.1 | OK 01 Knaccudukanus, Knaccudumnuponars 1. Tect «HomenknaTypa u
[1K1.3 |HOMeHKIaTypa u HEOpraHUYECKHe Ha3BAHHWE HEOPTaHUUYECKUX

CTPOCHUC
HCOPTaHNYCCKUX
BCIICCTB

BCIICCTBA B COOTBCTCTBUH
C UX CTPOCHUECM

BELIECTB UCXOJS U3 UX
XUMHUYECKOH (OPMYIIbI UITH
COCTaBJIEHUE XUMHUYECKON
(hopMyIIbI HCXO/1 U3 Ha3BaHUS
BEILIECTBA 10 MEXIYHAPOAHOU
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2. 3ajaum Ha pacyeT MacCOBOM
JIOTU (MaCChl) XUMHUECKOTO
JJeMeHTa (COeAMHEHUS) B
MOJIEKYJie (CMeCH).

3. [IpakTryeckue 3aJaHus 1o
KJ1accupuKaluy, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. IIpakTyeckue 3ajaHus Ha
OIIpEeAEIEHNE XUMUYECKON
aKTUBHOCTH BELIECTB B
3aBHCUMOCTH BHJIa XUMHUYECKON
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusITHI
CBSI3M U TUIIA KPUCTAJUINYECKOU
peLIeTKH
3.2 | OK 01 DU3UKO-XUMUYECKUE YcranasinuBaTh 1. Tect «Ocobennoctu
OK 02 |cBoiicTBa 3aBUCHUMOCTh (PU3HUKO- XUMHUYECKHUX CBOMCTB OKCHJIOB,
[1K1.3 |HeopraHWYecKHx XUMHUYECKHUX CBOMCTB KHCJIOT, OCHOBaHUH, aM(OTEPHBIX
BEIIECTB HEOPraHMYECKUX BEIIECTB |TUJIPOKCHIOB U COJIEH.

OT CTPOCHHSI aTOMOB H
MOJIEKYI, & TaKXKe TUTIA
KPUCTAJTMYECKOM
peueTKu

2. 3ajaHus HA COCTABIICHHE
YPaBHEHUN XUMUYECKUX pPEaKIUN
C Y4aCTHEM ITPOCTBIX U CJIOKHBIX
HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(}OTEpHBIX AIEMEHTOB;
HEOPraHUYECKHUX KUCIIOT,
OCHOBaHUM M aM(OTEPHBIX
THIPOKCH/I0B, HEOPTaHUYECKUX
CoJIeH, XapaKTEPU3YIOLINX UX
CBOWCTBA U CIIOCOOBI MOTYYECHHUS.
3. IIpakTHKO-OpHEHTHPOBAHHBIE
TEOPETUUECKHE 3a/1aHUs Ha
CBOMCTBA U MTOJIyYEHHUE
HEOpPraHMYECKUX BEIIECTB
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
3.3 | OK 01 Nnentudukanus Hccnenosath 1. IIpakTUKO-OpPUEHTUPOBAHHBIE
OK 02 |HeopraHuuecKux KaueCTBEHHbBIC PEAKIUN  |3aJaHUs M0 COCTABICHUIO
OK 04 |Bewects HEOPraHUYECKHX BEILECTB |XUMUYECKHUX PEAKLUN C y4aCTHEM
HEOpPraHUYECKUX BEIIECTB,
HCIIOJIb3YEMBIX JJIS UX
UICHTH(PUKAIIH.
2.JIaboparopnas paboTa:
“Unentuduxanus
HEOPraHUYECKUX BELIECTB’’

4 Paznen 4. Crpoenne u |UcciaenoBarh crpoenue u | KoHTposabHasa padora
CBOICTBA cBoiicTBa oprannyeckux |«CTpoeHue H CBOICTBA
OPraHu4eCKux BeIeCTB OPraHM4ecKHX BelecTB)
BellecTB

4.1 | OK 01 Knaccudukanus, Knaccudunuposars 1. 3aganus Ha cocTaBlIeHHE
[1K1.3 |cTpoenue u OpPraHNYECKHE BEIECTBA B [HA3BaHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUH C UX COEAMHEHUI IO TPUBUAIILHOW WIIH
OpraHMYECKUX BEIIECTB |CTPOCHUEM MEXlyHapOIHOMN
CUCTEMATUYECKON HOMEHKJIATYpeE.
2. 3ajaHus Ha COCTaBJICHUE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (OpMyJI
OpPraHUYECKUX BEILECTB
OTJIENIbHBIX KJIACCOB.
3. 3amaun Ha omnpezeneHue
npocreien GopmyIibl
OpPraHMYECKON MOJIEKYJIbl, UCXOs
13 3JIEMEHTHOTO cocTaBa (B %)
4.2 | OK01 CBolicTBa OpraHMYecKuXx | Y CTAaHaBINBATh 1. 3anaHus Ha cOCTaBJIEHUE
OK 02 |coenuHeHui 3aBUCUMOCTh (PU3UKO- YPaBHEHUN XUMUYECKUX pPEaKIUN
OK 04 XUMUYECKUX CBOMCTB C y4aCTHEM OPraHUYECKUX
[1K1.3 OpPraHUYECKUX BEILECTB OT [BEIIECTB HA OCHOBAaHUH UX

CTPOCHUSA MOJICKYJI

COCTaBa U CTPOCHHUS.

2. 3agaHusa Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX PEAKIUH,
WUTIOCTPUPYIOUINX XUMHUYECKHE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS JAaHHBIX peakuui U
TE€HETUYECKOM CBSI3U
OpPraHMYECKUX BEIIECTB Pa3HBIX
KJIACCOB.

3. PacyeTHsble 3a1auu o
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusITHI
YPaBHEHUSIM PEAKLUH C y4aCTHEM
OpPraHUYECKUX BEILECTB.
4. JlaboparopHas pabota
“IIpeBparieHust OpraHu4eCKUX
BELIECTB [IPX HArpeBaHUU"
4.3 | OK 01 Wnentuduxamnms Hccnenosath 1.IIpakTUKO-OpUEHTUPOBAHHbBIE
OK 02 |opraHM4eckux BELIECTB, |KAUECTBEHHBIC PEAKIIUN  |33JaHUS 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpPraHUYECKUX XUMUYECKHUX PEAKLUN C y4aCTUEM
[1K1.3  |mpumeHeHHe B OBITOBOI |COEUHEHUN OTAEIBHBIX |OpPraHMYECKUX BEIIECTB, B T.U.
Y IIPOU3BOJCTBEHHOM  |KJIACCOB UCIIOJIB3YEMBIX JUIS UX
JESATEIIBHOCTH YEJIOBEKA UICHTU(PUKALMU B OBITY U
IIPOMBIIIIEHHOCTH.
2.JIaboparopnas pabdora:
“UnenTuduxanus opraHndecKux
COEIMHEHUI OTAENbHBIX KJIaccoB”
5 Pazneua 5. XapakTepu3oBaThb
Kunernueckue u BJIMSIHUE PA3JINYHBIX
TepMOAMHAMMYecKHe |(aKkTOpPoB Ha
3aKOHOMEPHOCTH PaBHOBeCHE H CKOPOCTh
NPOTeKAHUS XHMHYECKHX peaknui
XHMHUYECKHX peakuui
5 | OKO0l CKOpOCTb XMMMUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuil. XMMHUYECKOE |BIUSHUE KOHLIEHTPAlMM  |TEOPETHUYECKUE 3aJaHUs Ha
IIK 1.3  |paBHOBecue pearupyromux BeuecTB U |aHaau3 GakTOpOB, BIUSAIONIMX HA
TEMIEPaTypbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUECKON
XAMHYECKUX PEAKIUN peakuuu. [Ipaktrko-
XapaxkTepu3oBaTh OpUEHTUPOBAHHBIE 3aJaHUS Ha
BIIUSIHUE U3MEHEHUS NpUMeHeHue npuHuumna Jle-
KOHLIEHTpauuu Beulects, |lllaTenbe 11 HaXOXKACHUS
peakuuu cpeasl u HaIpPaBJICHUS CMEILEHUS
TEMIIEPATYPHI HA paBHOBECHSI XUMUYECKON PEaKIINH
CMEIIeHNE XUMUYECKOTO |1 aHalu3 (aKTOPOB, BIMSIOLINX
paBHOBECHS Ha CMeIlleHNuEe XUMUYECKOTO
paBHOBECHS
6 HccaenoBaTh HCTHHHBIE
Paszgea 6. PacTtBopbl PacTBOPHI € 32IaHHBIMH
XapaKTepUCTHKAMH
6.1 | OK 01 [TonsiTue o pactBopax  |Paznuyars UCTUHHBIE 1. 3agaun Ha IPUTOTOBJIEHUE
OK 02 pacTBOpHI pacTBOpOB.
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
IIK 1.3 2. [IpakTHKO-OpUEHTUPOBAHHBIE
pacueTHbIe 3a/1aHus Ha
JUCIIEPCHBIE CUCTEMBI,
WCIOJIb3YEMbIC B OBITOBOM U
IIPOU3BOJICTBEHHON JEATENBHOCTH
YeJloBeKa
6.2 | OK 01 Hccnenosanue cBoiictB |Mccnenoarsh Gpu3nko- JlaboparopHast pabota
OK 04 |pacTtBOpOB XUMHUYECKHE CBOWCTBA “IIpuroroBieHue pacTBOPOB”
IIK1.3 WCTUHHBIX pacTBOPOB

Il | IlpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJAepPKaHMe (CoAepKaHue NPUKJIATHOTO0 MOLYJIS)

7 Paspnen 7. OunenuBath nocijieAcTBHs |3amuTa Kelica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuueil mpodeccuoHaJIbHOM
NPOU3BOACTBEHHOM NPOU3BOACTBEHHOM AesITeJIbHOCTH)
eI TeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
YyeJ0BeKa ¢ MO3MIUH

JIKOJIOTHYECKOI
0e30IacHOCTH

OK 01
OK 02
OK 04
OK 07
IIK 1.3

XuMus B OBITY U
HPOU3BOACTBEHHON
JIeATEIbHOCTH YeI0BeKa

O11eHUBATh MTOCIICACTBHSA
OBITOBOM U
MPOU3BOACTBEHHOMN
JIESITEILHOCTH YCI0BEKA C
TMO3UITAHN DKOJIOTHUECKOM
0e30macHOCTH

Keiic (c yuerom Oynmymieit
npodecCuoHaIbHOM
JESITEIbHOCTH)

Bo3MoKHbBIE TEMBI KEHCOB:

1. Tlorennenue kIuMara u
BBICBOOOK/ICHHE Ta30BBIX
THAPATOB CO JIHA OKeaHa.

2. Bynyume marepuansl s aBua-
, MAIIMHO- ¥ IPUOOPOCTPOCHUSI.
3. HoBsle maTepuansl amns
COJTHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PaCTHTEIHHBIX TIPEIapaToB
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