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«KOCTPOMCKOI OBJIACTHOM KOJUIE/K KYJIbTYPbI»

PABOYAS ITIPOT'PAMMA YUEBHOM JUCITATLIINHBI
OVYII 10 «<XUMMUSD» (0a30Bblii YPOBEHbD)
JUISL CTYJIEHTOB CIIELIUaIbHOCTEN

51.02.02 CoumanbHO- KyJIbTypHas AEATEIBHOCTH ( 110 Bugam: Opranu3anus U MocTaHOBKA
KYJIbTYPHO- MacCOBBIX MEPOIPHUATHIA U TeaTpaIM30BaHHbIX MIpeAcTaBiIeHu; Opranuszaius
KYJIBTYPHO - TOCYTOBOH JICITEIHLHOCTH. )

2023r.



OJIOBPEHO

YTBEPXJEHO COTI'JJACOBAHO
I No71 3 vp Ha 3acelaHuu
PHKasOM AMpErTOpa 712 aM. Jpeicropa o MpeIMEeTHO! (IIMKIIOBOI ) KOMUCCUH
or 01.09.2023 r.
Cymixo E.B. [Ipencenarens Annb6oBa H.B.
«31» aBrycra 2023 . ITporokom Ne 1

or«31» 08 2023 r.

Pabouas nporpamma yueoHoi quctumauabl OVII 10 «Xumus» paspadboTaHa ocHOBE (enepaibHOTO
rOCyIapCTBEHHOT'0 00pa30BaTEeIbHOTO CTaHapTa CpeaHero odmero oopazosanus (nanee - PI'OC
COO), yTBepkIeHHOT0 Mprka3zoM MuHucTepcTBa o0pazoBanus U Hayku Poccuiickoii denepamnuu ot
17 mast 2012 roga Ne 413 ¢ uamMeHeHusiMu U JonoiaHeHussMu oT 12 aBrycra 2022 v .Ne 732 u
(benepanbHBIX TOCYAAPCTBEHHBIX 00pPa30BaTENbHBIX CTAHIAPTOB CPEIHEr0 MPOo(heCCHOHATLHOTO
obpazoBanus (naee - PI'OC CITO) no crienuaibHOCTIM:

51.02.02 CoumanbHo- KylbTypHas JESITEIBHOCTD (110 BUIaM), YTBEPKIECHHOTO TPUKA30M
MunucrtepctBa npocpenieHus: Poccutickoit @eaepanuu ot 11 Hos06ps 2022 roga Ne 970

¢ yuetoM pekoMeHanuii [IpumepHoit paboueii mporpamMmbl 001Ie00pa30BaTeIbHON JUCIIUILTTHBI
«Xumus» s mpoecCUoHANBHBIX 00pa30BaTeIbHBIX OpPraHU3allui, YTBEPKICHHON Ha 3aceIaHuM
OI'bOY AITO UPIIO Ilpotokon Nel4 ot 30 Hosi6ps 2022 roxa.
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1. OO0mas xapakTepucTHKA MPUMEPHOIl padoueil mporpaMMbl 00111e00pa30BaTeIbLHOM
AUCHHUIIMHBI « XHMHS»

1.1. MecTO TUCHUIJIMHBI B CTPYKTYPe OCHOBHOI NpodeccHOHAIbHONH 00pa30BaTe/IbHOM

NPOrpamMmbl
O061meobpa3oBaTeNbHAS JUCIUILTHHA «XUMUS» SBISETCS 0053aTeILHON YaCThIO

00111e00pa30BaTeIbHOTO IUKJIa 00pa3oBaTeIbHOM MporpaMMbl B cooTBeTcTBUU ¢ DI'OC COO
no cneruanbHocTsIM: 51.02.01. HapoaHo- Xy105KeCTBEHHOE TBOPUYECTBO 11O BUJIAM:
TearpanbHoe TBopuecTBO, X0opeorpadhuyeckoit TBOPUECTBO, DTHOXYA0KECTBEHHOE
TBOpuecTBO; 51.02.02 ConnanbHo- KyJIbTypHas ASITEIBHOCTh O BuAam: Opranuzanus u
MIOCTaHOBKA KYJIbTYPHO- MacCOBBIX MEPOIPHUATHI U TeaTpaln30BaHHBIX MPEACTABICHUI;
Opranuzanus KyJabTypHO - 10CyroBoi aestenbHocTd; 51.02.04. AkTepckoe UCKYCCTBO 10
BUIY: AKTep ApaMaTHYECKOro TeaTpa U KUHO.

Tpy10eMKOCTh TUCIMITIMHBI «XUMHUs» HAa 0a30BOM YPOBHE COCTaBIIAET 72 yaca, U3 KOTOPBIX
64 yaca — 6a30BbIi MOTYIb (6 pa3eoB) U 8§ 4acoB — MpHUKIAAHONW MOAYb (1 pa3aen), BKIrOYaronui
NPAaKTUKO-OPUEHTHPOBAHHOE COJICPKAHNE KOHKPETHON MPpo(ecCHu Wi CenaIbHOCTH.
[TpuxnanHoit MOIYNb BKIIOYAET OAUH pasnen. Pazaen 7 «Xumus B ObITY U IPOU3BOICTBEHHOM

JESITEIIbHOCTH YeJI0BEKay pealln3yeTcs A Bcex mpodeccuil/crenuanbHOCTe Ha MaTepuale Kelcos,
CBSI3aHHBIX C DKOJIOTHYECKOM 0€301aCHOCTBIO M OIICHKOM MTOCIIEICTBHI OBITOBOM 1 MPOU3BOICTBEHHON
JESITENIbHOCTH, 110 OTpacisaM Oyayiien mpodeccnoHalbHOM 1eATEeNbHOCTH 00YJaroINXCsl.

[Tepuon oOy4yeHus u pacupeesieHre o cemecTpaM clenayoomui : 1 kype, 1 u 2 cemectp -56
4yacoB , 2 Kypc , 3 cemecTp — 16 yacos.

1.2. llesn U niIaHMpyeMble pe3yabTaThl OCBOCHH S AUCIUNIIHHBI
1.2.1. Ilenu u 3a0auu oucyuniuHwl

@opMUPOBAHHE Y CTYIAEHTOB XMMHUYECKON COCTABJISIIOIICH €CTECTBEHHO-HAYYHOM KapTHHBI
MHpa KaK OCHOBBI TPUHSATHS PEIICHHH B JKU3HEHHBIX M TMPOU3BOJICTBEHHBIX CHUTYalMsIX,
OTBETCTBEHHOT'O TIOBEJCHHUS B IPUPOJHON Cpelie.

3aoauu oucuyunaunbl:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKaHWUsS XUMHUYECKHX IPOIIECCOB U
SABICHUM B OKpYXXalollell cpene, LETOCTHOW HAyYHOM KapTUHbI MHUpPa, B3aUMOCBS3U W
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUSI TIPOBOIUTH PACYETHI IO XMMHYECKUM (POpMYyJiaM U YpaBHEHUSIM XUMHUECKUX
pEaKUHii, INIAHUPOBATh U MHTEPIPETUPOBATH PE3YIIHTATHl XUMUUECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKH TMPOBEACHUS XWMHUYECKHX HKCIEPUMEHTAIBHBIX HCCIEIOBAHHUMN C
coOroIcHIEeM MpaBUI 0€30MacCHOTO OOpAIIEHUs C BEIECTBAMU U TaOOPaTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHHUS aHAIM3UPOBATh, OIEHUBATh, MPOBEPATH HA JOCTOBEPHOCTH U 000O0IIAThH
MH(GOPMAIIMI0 XUMHUYECKOTO XapaKTepa U3 pa3TUvHbIX HCTOYHUKOB;

5) copmMupoBaTh yMEHHUS MPOTHO3UPOBATH MOCIEACTBUS CBOCH ACSITENFHOCTH U XUMHUUYECKUX
MPUPOIHBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX MPOIIECCOB;

6) chopMUpOBaTh MOHUMAHKUE 3HAYMMOCTH JOCTHKCHUN XUMUYECKOW HAYKW U TEXHOJIOTUH IS
Pa3BUTHS COIMAIBHON U TTPOU3BOCTBEHHOM cdep.



1.2.2. Ilnanupyembie pe3y/ibTaTbl 0CBOEHHS 00111e00pa30BaTeIbHON JUCHHUILIUHBI B c00TBeTcTBUM ¢ PI'OC CIIO 1 Ha

ocHose PI'OC COO
Kon u IlnanupyemMsble pe3yJbTaThbl 0CBOCHHS JMCIUIIIHHBI
HANMEHOBaHHe
(popmupyembix O6mue! JucuMmimHapHbie?
KOMIIeTCHIIHI
OK 01. BeiOupars B yacTu TPyAOBOI0 BOCIIUTAHMSA: -  BIAQACTb CHCTEMOM XHMMHMYECKUMX 3HAHMM, KOTOpas  BKIIIOYACT:

CIOCOOBI pelIeHHs
3aja4
npodeccnoHanbHOM
NEeSATEeTbHOCTH

- TOTOBHOCTh K TpPYIy, OCO3HaHHE IICHHOCTH
MacTepcTBa, TpyAoIo0ue;
- TOTOBHOCTh K AaKTHBHOW JEATEIBHOCTH

TEXHOJIOTHYECKOM u COIIMAJIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTH
WHUIMUPOBATb, IJIJAHUPOBATH u
CaMOCTOSITEIBLHO BBITIOJIHATH TaKyo
JeATeIbHOCTD,

- HUHTEPEC K Pa3IMYHBIM chepam

poeCCHOHAIBHON e TEIHLHOCTH,
OgiaieHHe YHHMBEPCAJBbHBIMH Y4YeOHBIMH
NMO3HABATEJbHBIMHU AeiiCTBUSIMH:

a) 0a30Bble JJOrHYecKHe JeHCTBHS:

- caMoCTOsSTeNbHO  (OpMYyJIHpOBaTh U
aKTyaJIM3UpoBaTh MpoOJIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- yCTaHaBIIMBATh CYLECTBEHHBIN MPU3HAK WIN
OCHOBaHUs JJI CpaBHEHM s, KilacCu(PUKALUU U
00001IeHHS;

- ONpeAeNsATh LENU JeSTeNIbHOCTH, 3a7aBaTh
napaMeTpbl U KPUTEPUHU MX JIOCTHKECHHUS;

OCHOBOIIOJIATAIOIINE TOHATUS (XUMHUYECKUM DJIEMEHT, aTOM, JJICKTPOHHAS
o0oJiouka aToma, s-, p-, d-3JIEKTpOHHBIE OPOUTAIM ATOMOB, MOH, MOJICKYJIa,
BAJICHTHOCTh, 3JIEKTPOOTPHUIIATEIILHOCTh, CTEIICHh OKHCIICHHS, XUMHYECKas
CBsI3b, MOJIb, MOJISIPHAsi Macca, MOJBIPHBIA O0BEM, YTJIICPOJHBIN CKENeT,
GbyHKIIMOHAIbHAS TPYIIa, pajuKall, ©30Mepus, U30MEPhI, TOMOJIOTUYECKUIN
psiZ, TOMOJIOTH, YTJIEBOIOPOIbI, KUCIOPO/- U a30TCOACPKAIINE COSANHEHUS,
OMOJOrMYecKd aKTHUBHBIC BeleCTBa (YIJEBOJbI, HUPbI, OCJIKH), MOHOMED,
MOJIUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE  COCIMHCHHS,
KPUCTAJUTMYECKasl PEeIIeTKA, TUIBI XUMHUYECKHX PEaKIUi (OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIE, K30-U YHJIOTECPMHUUYECKUE, PEAKIIUA HOHHOTO OOMEHa),
pacTBOp, DMEKTPOIUTHI, HEANEKTPOIUTHI, HNEKTPOIUTHYECKAS AUCCOIUAIHS,
OKHUCJIUTEITh, BOCCTAHOBUTEH, CKOPOCTh XUMHYECKON PEaKINU, XUMUIECKOE
paBHOBECHE), TEOpPUHM M 3aKOHBI (TEOPUS XUMHYECKOTO CTPOCHHS
oprannueckux BemiectB A.M. bBytiepoBa, Teopusi 3IEKTPOIUTUYECKOU
JUccoluanuu, nepuoaudeckuit 3akon JI.M1. MennesneeBa, 3aKOH COXpaHEHHUS
MacChl), 3aKOHOMEPHOCTH, CHMBOJUYECCKHH SI3bIK XUMHUH, (HDAaKTOIOTHUCCKHE
CBEJICHHsI O CBOMCTBax, COCTaBe, MOJyYeHUU U 0€30MacHOM HCIOJIb30BaHUU
BOXHEHIINX HEOPTraHWYECKUX W OPraHWYECKHX BEIIECTB B OBITY W
MPAKTUYECKOHN JeITeTbHOCTH YeJIOBEKa;

- yYMETh BBISIBJIATH XapaKTEPHBIC TNMPU3HAKH W B3aUMOCBS3b HM3yYCHHBIX
MOHSITH, TPUMEHSATh COOTBETCTBYIOIINE MOHSITHSI PU ONMKUCAHUU CTPOCHHUS U

1 Vka3pIBaroTCs TMYHOCTHBIC U MeTanpeaMeTHbie pe3ynsTathl u3 ®T'OC COO (B nocneaneit pegakimu ot 12.08.2022) B otriaroasHoi hopme, hopMupyemsie
00111e00pa30BaTENFHON AUCIUILTHHOMN
2 JTucuurninHapHble (peMeTHbIE) pe3yIbTaThl YKa3bIBAIOTCS B COOTBETCTBHH C METOIUKON MPENOJaBaHusl AUCIUILTAHBI




- BBIBJIITh 3aKOHOMCPHOCTHU U MTPOTUBOPCUUA
B pacCMaTPHBAEMBIX SBICHHSIX;

- BHOCHUTb KOPPCKTUBBI B OCATCIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEIISIM,
OILICHHUBATH PUCKHU HOCHGI[CTBI/Iﬁ
JIeATEIIbHOCTH;

- Ppa3BUBATbL KpPCATHBHOC MbBIINIJICHUC IIPpH
PEIICHUH )KM3HEHHBIX MPpo0JieM

0) 0a30BbIe HCCeI0BaTEeIbCKUE TeHCTBUS:

- BJIAJIETh HaBBbIKAMHU yueOHo-
HCCIIEN0BATENbCKON " IIPOEKTHOM
NeSITeIbHOCTH,  HAaBbIKAMH  pa3peleHUs
npo0Jem;

- BBIIBJIATH PUUMHHO-CIICACTBEHHbBIE CBA3U U
AKTYaJIM3UPOBATh 3aaavy, BbIABHUI'ATh

TUIIOTE3Y €€ PEIICHUs, HAXOAUTh apryMEHTBI
JUISL  J10Ka3aTelbCTBA CBOMX YTBEPXKICHMI,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

- AQHWIN3MPOBATh IIOJIYYEHHBIE B  XOJE
pelieHns 3aJayu  pe3yJbTaThl, KPUTHUYECKU
OLICHUBATh ux JIOCTOBEPHOCTD,

MPOTHO3UPOBATh  WM3MEHEHHWE B  HOBBIX
YCIIOBHUSIX;
- yMETh MEePEHOCHUTD 3HAHUS B

MIO3HABATENbHYIO M MPAKTUYECKYIO0 00JacTu
KU3HEJEATENIbHOCTH;

- YMETb WHTETPUPOBATh 3HAHHUSA W3 PA3HBIX
MPEAMETHBIX 00J1acTel;

- BBIABUIAaTb HOBBIE WJIEW, IpelaraTh
OpPUTHHAJIbHBIE MTOIXO0/IbI U PEIIEHUS;

- CIOCOOHOCTH MX MCIIOJIb30BAaHUS B
ITO3HABATEJIBHON U COLMAIbHOW MPAKTHKE

CBOMCTB HEOPraHMYECKUX M OPraHUYECKHX BEIIECTB U HUX IIPEBPALLCHHUI;

BBISIBJIATH ~ B3aMMOCBSI3b  XMMHUYECKHX  3HAHUW C  TOHATHSIMU U
MNpEaACTaBICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMTPECAMCTOB,

- yMETh UCIOJIb30BaThb HAMMEHOBAaHUS  XUMUYECKUX  COEIMHEHUU
MEXKJIYHApPOAHOTO COK03a TEOPETUYECKOW M IMPUKIAAHOW XUMUUA U

TpUBHUAJIbHBIC HAa3BAaHNS BAKHEHIIIMX BEUIECTB (ITUIICH, alleTHIICH, TIIMICPHUH,
denon, Qopmanbrerun, yYKCycHas KHCIOTa, TJHUIMH, YyrapHbld ras,
YTJIEKUCIIBIN Ta3, aMMHUaK, TalieHas U3BeCTh, HEralleHasl U3BECTh, MUThEBAs
cola W JPYrux), COCTaBJIATH (OPMYIIBI HEOPTaHUYECKUX U OPraHUYECKHX
BCILECTB, YPAaBHEHUS XHMHYECKHUX pEAaKUUH, OOBACHATH HX CMBICI;
MOJTBEPKIATh XapaKTepHbIC XUMUYECKHE CBOHCTBa BEIIIECTB
COOTBETCTBYIOLIMMH SKCIIEPUMEHTAMHU M 3aIHCSAMH YPaBHEHUH XUMHYECKHX
peaKuuii;

- YMETh YCTaHaBJIMBATh INPHHAIICKHOCTh M3YyYEHHBIX HEOPTaHUYECKUX H
OpPraHWYeCKHX BEUIECTB K OMPENEICHHBIM KJaccaM M TpYIaM COSIUHEHHH,
XapaKTepU30BaTh MX COCTaB M BAXXHEUIIME CBOMCTBA; ONPEICIATH BHIBI
XUMHYECKHX CBS3€i (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS),
TUIIBI KPUCTAUTMIECKUX PEIIETOK BEIIECTB; KIACCU(PHUIIMPOBATH XUMUYECKHE
peaKInu;

- chopmupoBaTh MPEACTABICHUSA: O XUMHUYECKOW  COCTaBJISIOIICH
€CTeCTBEHHOHAYYHOM KapTHHBI MMpa, POJIM XMUMHUU B TO3HAHUU SIBIECHUH
npupoasl, B (OPMHPOBAHWU MBIIUICHUS W KYJIbTYPHl JIMYHOCTH, €e
(GYHKIMOHATIBHON IPaMOTHOCTH, HEOOXOIUMOMN /ISl PEeLIeHNs MPAKTUUYECKUX
3a7ad M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0OPOBBIO U
IIPUPOJHON Cpene;

- YMETh TPOBOJHUTH PACUYETHl MO XUMHUYECKUM (POpMyllaM H ypaBHEHHSIM
XMMUYECKUX  peakUuil C HCHOJIb30BaHMEM  (U3MYECKUX  BEJIMYHH,
XapaKTEPU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpManbHBIE YCJIOBHUS) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOJIB30BATh
CHUCTEMHBbIE XMMWYECKHE 3HaHUS IS TPUHATHS PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAllUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM

OK 02.
Hcnons3oBaTh

B 00/1acTH HEHHOCTH HAYYHOI'O NTO3HAHMS:
- c(OpMHPOBAHHOCTP  MHPOBO33PEHMUS,

- YMETh IJIAaHUPOBATH U BBIOJIHATH XMMUUECKUN SKCTIEPUMEHT (TIpeBpalleHus
OpPraHUYECKUX BEILECTB IIPU HAarPEBAHUH, ITOJIYYCHUE YTUICHA U U3yYEHUE €T




COBPEMCHHBIC
CpezcTBa TOUCKa,
aHaIM3a u
HUHTEPIpETAINN
uHpOpMaLUU U
WH(POPMAIMOHHBIC
TEXHOJIOTUH IS
BBITOJIHEHUS 3a/1a4
npodeccnoHaTBLHOMI
JeSITEeIbHOCTH;

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIECTBEHHOW MPAKTUKH,
OCHOBaHHOTO  HA  JHAJOre  KYJIbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MecTa
B MOJIMKYJIbTYPHOM MHPE;

- COBEpIICHCTBOBAHHWE  SI3BIKOBOM WU
YUTATEIIbCKOM  KYJIBTYphl ~KaK  CpelICTBa
B3aMMOJICHCTBHS MEXY JIOIbMHU U MMO3HAHUS
MUpa;

- OCO3HaHHE LEHHOCTHU HAy4YHOU
JESATETbHOCTH, TOTOBHOCTh OCYIICCTBIISITH
MPOEKTHYIO u HCCIIEIOBATENBCKYIO
JeATEeTbHOCTh UHANBUIYAIbHO U B TPYIIIIE;
OBiajeHue yHUBEPCAJIbHBIMU Y4YeOHBIMHU
NMO3HABATEJIbHBIMU JAeHCTBUAMM:

B) padora ¢ undgopmanmeii:

- BJIAJICTh HABBIKAMHU MOJIy4eHHS] HHGOPMAITIHI
u3 HMCTOYHHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEIbBHO ~ OCYLIECTBJISATH  IOMCK,
aHaJn3, CUCTEMATHU3allUI0 U WHTEPIPETAINIO
uH(GOpMAallMK Pa3NUYHBIX BUAOB H (HopM
MIPE/ICTABIICHHUS;

- CO3/IaBaTh TEKCTHI B Pa3IMUHBIX (hopMaTax C
y4e€TOM Ha3Ha4YeHHUs MH(OpPMAIUU U 1IeJIEBOM
ayIUTOpUH, BbIOMpas ONTHUMAIbHYIO (OpMy
MIPE/ICTABJICHUS U BU3YAITN3alINH,

- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh
uH(popMaIu, ee COOTBETCTBHE MPABOBBIM H
MOPAJIbHO-3TUYECKUM HOPMaM;

- UICTIOJIB30BAaTh CPEACTBA MHPOPMAIIMOHHBIX 1
KOMMYHUKAI[MOHHBIX TEXHOJIOTUI B PEIICHUU

KOTHUTHBHBIX, KOMMYHUKATUBHBIX u
OpPTaHM3AIlMOHHBIX 3a7a4y C COOI0JIEHUEM
TpeOoBaHuU SPrOHOMHKH, TEXHHUKHU

CBOICTB, KAaueCTBEHHbIE pEAKLMM Ha albJeTWJbl, Kpaxmaj, YKCYCHYIO
KUCIIOTY; JIeHaTypauus OeJIKOB IIPU HarpeBaHUU, LIBETHbIC peaKUU OCJIKOB;
IPOBOJUTH PEAKLIMU HOHHOTO OOMEHA, ONPEAEISATH CPEY BOJHBIX PACTBOPOB,
KayeCTBEHHbIE peakluu Ha cyiabhaT-, KapOOHaT- U XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHHMSI; pelllaTh dKCIIEpUMEHTANIbHBIE 3a1a4l 110 TeMaM "MeTauibl"
u "HemeTamner") B COOTBETCTBUM C MpaBUJIaMU TEXHUKH O€30MaCHOCTH TPH
o0palIeHny ¢ BeIecTBaMH 1 1ab0paTOPHBIM 000PYIOBaHUEM; TIPEICTABIATh
pe3yabTaThl XUMHUYECKOIO0 SKCIIEpUMEHTa B (OpMe 3alucu ypaBHEHHUH
COOTBETCTBYIOIIMX peaKkuii U (HOPMYIHPOBATH BHIBOJBI HAa OCHOBE STHX
pe3yJbTaToB;

- YMETb aHAIM3UPOBATh XUMUUYECKYIO HHPOPMAIIHIO, TOTYYAEMYIO U3 Pa3HbIX
UCTOYHUKOB (CpelICTB MaccoBOM MH(opMaruu, cetb VIHTepHET u apyrue);

- BJIaJIETh OCHOBHBIMH METOJIaMU HAyYHOT'0 IO3HAHUS BELIECTB M XUMHUUECKUX
ABJICHU (HaOJIt0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE);

- YMETh TPOBOJUTH PACYETHl MO0 XUMHYECKUM (POopMyliaM H ypaBHEHHIM
XMMUYECKUX pEaKkUuMi C  HCHOJb30BaHMEM  (U3MYECKMX  BEJIHUYMH,
XapaKTEpU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpManibHbIE yCIIOBHUSI) TIa30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh
CUCTEMHBIE XMMHMYECKHE 3HAHMs Ul NPUHATHSA PEIICHWH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BELIECTBAMU U UX MPUMEHEHUEM




0€30I1aCHOCTH, TUTHCHEL,
pecypcocOepeKeHus, IPABOBBIX M ITHYECKUX
HOPM, HOpM HH()OPMAITMOHHON 0€30aCHOCTH;
- BJIaJICTh HaBbIKAMH PACIIO3HABAHUS U
3a1UThl HHGOpMAIMH, HHPOPMAITHOHHON
0€3011aCHOCTH JIMYHOCTH;

OK 04.
DddexkTrrHO
B3aMMO/ICHICTBOBATh
u paboTaTh B
KOJUICKTHBE U
KOMaHIe

- TOTOBHOCTb K CaMOPa3BHUTHUIO,
CaMOCTOSITEJILHOCTH M CaMOOIIPEIEIEHUIO;
-OBJIAJICHUC HaBbIKaMH y‘-Ie6HO-
UCCIIEI0BATEIbCKOM, POEKTHOM u
COIIMATLHOM JESITEIFHOCTH,

OsJaagenue YHUBeEPCAJIbHBIMH
KOMMYHHMKATHBHBIMH /1eiCTBUSIMH:

0) coBMecTHasl 1eATeJbHOCTD!

- INIOHUMAThb M HCIIOJIL30BATh MNMPCUMYHICCTBA
KOMaHIHOW M UHAMBUyaIbHON paboThI;

- IpUHUMATh L CJIN COBMECTHOH ACATCIIbHOCTH,
OpPraHU30BBIBATh U KOOPIMHUPOBATH JEHCTBUS
Mo ee JOCTIKEHHIO: COCTaBIISATh  IUIaH
NeMCcTBUM, pacnpenensaTb poiad C  Y4eToM
MHEHUH YYaCTHHUKOB OOCYKJaTh PE3yibTaThl
COBMECTHOH paboTBhI;

- KOOPJAMHHPOBATh U BBINOJHATH PAadOTy B
YCIOBHUAX  PEaTbHOTO, BHUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYIIECTBIJIATH MO3UTUBHOE CTPATErnYecKoe
IIOBCJACHUC B Pa3JINYHBIX CUTyaluAiXx,
IPOSIBJIATH TBOPYECTBO M BOOOpakeHUE, ObITh
NHUIIMAaTUBHBIM

OsJaagenue YHUBEPCAJIbHBIMH
PETYyJIATUBHBIMUA )]BﬁCTBI/[HMI/lZ

I') NPUHATHE ce0s U APYTHUX JIOJCH:
- NpUHUMATb MOTHUBBI U apPryMCHTEI
Jaroaen npu aHaJmn3e

ApYTHX
pe3ysIbTaToB

- YMETb [IJIaHUPOBATh U BBIIOJIHATh XMMUUECKUN SKCIIEPUMEHT (IIpEBpalleHUs
OpPraHMYECKUX BEILECTB IIPU HarpeBaHUU, NOJIYYECHUE ITUIICHA U U3YUYEHUE ero
CBOICTB, KAaueCTBEHHbIE pEAaKLMM Ha albJeTUJbl, Kpaxmaj, YKCYCHYIO
KUCJIOTY; JIeHaTypalus OeJIKOB MPU HarpeBaHUU, LIBETHbIC peaKUU OCJIKOB;
IIPOBOAMTDH PEAKIIMM HMOHHOTO 0OMEHA, OIPENEATh CPENY BOAHBIX PACTBOPOB,
KayeCTBEHHbIE peaklUu Ha cylbpaT-, KapOOHAaT- U XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHHMSI; pelliaTh dKCIIEpUMEHTANIbHBIE 3a1auu 110 TeMaM "Merabl"
u "Hemeramibl") B COOTBETCTBUU C IMPAaBUIAMU TEXHUKU 0€30MAaCHOCTU MPHU
0OpalIeHNUH ¢ BEIIeCTBaMH U JJa0OpaTOPHBIM 000PYIOBaHUEM; IPEICTABIATh
pe3yabTaThl XUMHUECKOrOo SKCIIEpUMEHTa B (opMe 3alucu ypaBHEHHH
COOTBETCTBYIOIIMX peaKkiuii W (HOPMYIHPOBATH BHIBOJABI HAa OCHOBE STHX
pe3yiIbTaToB




JIEATEIIbHOCTH;
- NPU3HABATh CBOE IMPABO M IPABO JAPYTUX
JIIOJIEH Ha OIIMOKU;

- pa3BHUBATh CIIOCOOHOCTH TIOHUMATh MUD C
MO3UIUH JIPYTOr'0 YEIIOBEKA;

OK 07.
ConeiicTBOBaTH
COXPAaHEHHUIO
OKpYy>Karolen
Cpenbl,
pecypcocOepekeHu
10, TPUMEHSITh
3HaHUs 00
W3MEHEHUU
KJIMMaTa, MPUHITUIIBI
OCPEIKITUBOTO
MIPOU3BO/JICTBA,

3¢ pexTUBHO
JIEWCTBOBAThH B
Ype3BBIYAIHBIX
CUTYaITUSX

B 00s1acTH 3K0710rH4€CKOr0 BOCIIUTAHMSA S

- c(OpMHPOBAHHOCTD 9KOJIOTMUYECKOI
KYJbTYpbl, IOHUMAaHUE BIUSHUS COLUAIBHO-
HPKOHOMUYECKUX IPOIECCOB HA COCTOSHUE
MPUPOJHON U COLMATIBHOU Cpe/bl, OCOZHAHUE
r00abHOTO  XapakTepa  AKOJOTHYECKUX
npo0Jem;

- TUIAHUPOBAHHUE M OCYILECTBJICHUE JICHCTBUI
B OKpYXKawIlel cpeie Ha OCHOBE 3HAHUS
L€ YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;
AKTHUBHOE HEMPUATUE JEHCTBUM, TPUHOCAIIUX
BpEJl OKPYKAIOIIEH Cpee;

- YMEHHE MPOTHO3UPOBATH HEOIATONPUITHBIE

HKOJIOTHYECKHE MIOCJIEICTBHS
IpEeAIPUHUMAEMBIX JIEUCTBUH,
IIpeoTBpaniaTh UX;

- pacllupeHue  OmbITa  JAEATEIbHOCTH

AKOJIOTMYECKOW HAIPaBJIECHHOCTH;

- OBJIaJICHUE HaBBIKaMHU y4eOHO-
KCCIIEJIOBATENIbCKOM, IPOESKTHOM U COI[MaIbHOMN
JIEATEIbHOCTH;

- chopmMupoBaTh MpEACTABICHUS: O XUMHYECKOH  COCTaBIISAOIIEH
CCTGCTBGHHOHaquOﬁ KapTUHBI MHpa, POJH XUMHHU B IO3HAHUU SIBJICHUN
npupoabl, B (HOPMHUPOBAHMM MBIIUICHUS U KYJIbTYpbl JHUYHOCTH, €€
(bYHKINOHATIBHON IPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHHS] TPAKTUIECKUX
3aa4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOLICHHSI K CBOEMY 3JI0POBBIO U
MIPUPOAHON CpelE;

- YMeTh cOOJIOAaTh MpaBuja KOJOTUYECKH IIeJIeCO00Pa3HOro MOBEACHUS B
OBITY M TPYHAOBOW NIEATEIHOCTH B LIENSAX COXPAHEHHUS CBOETO 3JI0POBbS U
OKpYXaroliel MPUPOAHON Cpeibl; yYUThIBaTh OMACHOCTh BO3ICHCTBHS Ha
JKMBBIC OpPraHMU3Mbl ONPCACICHHBIX BCHICCTB, MOHHWMAsl CMBICII IMOKA3aTCIIA
MpeleIbHON JOMYCTUMOM KOHIIEHTPAIUU




2. CTPYKTYPA U COJEPXKAHUE OBIIIEOBPA3OBATEJBLHOMN IUCIATLINHBI

«XUMUS»
2.1. O0beM JUCHUILIMHBI U BH/bI Y4eOHOH padoThl

Bup yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 72
B T.Y.
OcHoOBHOE co/iep:KaHue 64
B T. U.:
TEOpPETHYECKOE 00yUeHre 30
MPAKTUYECKUE 3aHATUA 24
nabopaTopHBIC 3aHATHS 10
IIpodeccuonabHO-OpMEHTHPOBAHHOE co/lep:KaHMe (Co/lep:KaHue 6
NPUKJIATHOTO MOIYJIs)
B T. Y.:
TEOpeTHIECKOe 00yICHUE 2
IIPAKTUYECKUE 3aHATUS 4
IIpomexyTounas aTrecTanus (3a4er) 2

TATOB

peaju3anuu
NPOrpaMMmblI
BOCTIMTAHUS

KOII JJHYHOCTHBIX pe3yJib- JIMYHOCTHBIE pe3ybTaThbl

peaju3anuu NporpamMMbl BOCIIUTAHUS
(Oeckpunmopbwt)

JIP 8

[IposiBnsrOIINIA M IEMOHCTPUPYIOLINI YBAKEHHUE 3aKOHHBIX MHTEPECOB
U IpaB NPEACTABUTEIEH Pa3IMYHBIX ITHOKYJIBTYPHBIX, COLMAIBHBIX,
KOH(ECCUOHAIIBHBIX TPYIIN B POCCUMCKOM OOIIECTBE; HAIMOHAIBHOTO
JOCTOUHCTBA, PEIUTHO3HBIX YOeXJAeHUuH ¢ y4éroM coOIOAeHUs
HeoOXoIuMocTH 00ecnedyeHrss KOHCTUTYLMOHHBIX IpaB U CBOOOJ
rpaxnaad. [loHuMaromuii W [€ATENbHO BBIPAXKAOIINN ILIEHHOCTh
MEKPEJIMTHO3HOTO0 U MEKHALMOHAIIBHOTO COTJIACUs JIFOJIEH, TPaKIaH,
HapooB B Poccun. Brelpakaromuii CONpUYacTHOCTh K IPEYMHOKEHHIO
U TpaHCISLUUU KyIbTYPHBIX  TpajuLIUl u LEHHOCTEN
MHOTOHAIIMOHAIBHOTO ~ POCCHICKOTO0  IOCYJapCTBa, BKJIFOYEHHBIN
B OOIIIECTBEHHbIE MHUIIMATHBbI, HATIPABJICHHbBIE HA UX COXPaHEHUE

JIP 10

bepexinBo OTHOCAIMICS K PUPOJHOMY HACJIEAUIO CTPAHBI U MUPA,
MPOSIBISIOMNNA  C(HOPMUPOBAHHOCTDh IKOJOTUYECKOW KYJIBTYphl Ha
OCHOBE TOHHMaHUS  BIUSHHUS  COIMAILHBIX, DKOHOMHUYECKHX
1 Ipo(heCcCHOHATEHO-TIPON3BOICTBEHHBIX TPOIIECCOB HA OKPYKAFOIITYIO
cpeny. Belpaxkaromuii 1eaTeNnbHOE HEMPUATHE NEUCTBUM, IIPUHOCIIIUX
Bpel TPHUPOJIE, PACIO3HAIOIINN OIMACHOCTH Cpeapl OOHWTaHWUS,
NPEeayNPEXAAOMNN  PUCKOBAHHOE MOBEAEHUE JPYIrUX TpaxaaH,
TONYJISIPU3UPYIONUNA CHIOCOOBI COXpPAaHEHUs TNaMSTHUKOB TPHUPOJIBI
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CTpPaHbl,  PETHOHA,  TEPPUTOPUM,  IOCEIECHUS,  BKIIOYCHHBIN
B OOII€CTBEHHbIC HHUIMATUBBI, HAIPaBJIECHHbIE HA 3200Ty O HUX

Coburoaro1uii HOpMBI IETIOBOTO OOIIEHUS B KOJIJICKTUBE, C

JIP 13

KOJIJIETaMU

Oco3naromwmii BeIOOp Oyaymiel mpodeccuy Ha OCHOBE MOHUMAHUS €€
JIP 18 LIEHHOCTHOTO COJIEP)KaHUE W BO3MOKHOCTH PEaM3aIlii COOCTBEHHBIX

KHU3HCHHBIX IIJIAHOB




2.2. TeMaTn4yecKMii IJIAH U COAEPKAHME TUCHUILTHHBI

HaumenoBanmue Coaep:kanue y4eGHOro MaTepuaia (0CHOBHOE U MPO(ecCHOHATLHO-OPHEHTHPOBAHHOE), Ob1en 12CoB ®opMHpYyeMbIe
pa3iesioB U TeM J1a00paTOPHbBIE U MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOIYJIb KOMITETEHIHH
1 2 3 4

OcHoBHoOe€ coepxaHue 64
Pa3zgea 1. OcHOBBI cTPOEHUS BelleCTBA 6
Tema 1.1. OcHoBHOe co/lep:KaHue 4 OK 01
Crpoenne atomoB | TeopeTnueckoe odyueHue 2
XAMAHCCKUX CoBpeMeHHass MOJedb CTpocHUs aroma. CHUMBOJMYECKHH SI3BIK XUMHH. XUMHYECKAH 3JICMEHT.
SJICMCHTOB 1 DnexTpoHHas KOH(purypanus atoma. Kimaccudukamus XUMHYECKHX DIIEMEHTOB (S-, p-, d-3JIEMEHTBI).
fipupona BaneHTHbIE ~ NIEKTPOHBI.  BaleHTHOCTH.  DJEKTPOHHAss  NPUPOJa  XMMHYECKOW  CBSI3M. 2
XAMAHECKON DIIEKTPOOTPUIIATETIBHOCTh. BHIBI XUMHYECKONH CBA3M (KOBAJICHTHAS, HWOHHAS, METAITHYECKAsI,
CBs3H BOJIOPOJIHAs) U CIIOCOOBI €€ 00pa3oBaHuUs

IIpakTHyecKue 3aHATHS 2

Pemienne 3amaHuii Ha UCHOJIB30BAaHUE XUMHUYECKOM CHMBOJIMKM M HAa3BaHWN COCIWHEHUN IO

HOMEHKJIATYpE MEKIYHAPOIHOTO CO03a TEOPETHIECKOM M MPUKIIAIHON X UMUK M TPUBHAILHBIX Ha3BaHUI

JUISL COCTABICHUS XUMHYECKUX (DOPMYJI ABYXaTOMHBIX COEAMHEHMI (OKCUIOB, CYIb(UI0B, THAPHIOB U

T.IL.) ¥ JPYTUX HEOPTAaHUYECKUX COEANHEHHIM OTIEIBHBIX KJIaCCOB. 2

[IpakTuyecKue 3aJaHus Ha YCTAHOBIICHUE CBA3M MEXKIY CTPOCHMEM aTOMOB XUMHMYECKHUX DJIEMEHTOB U

NEPHOTUYECKAM U3MEHEHHUEM CBOWMCTB XUMHYECKHX DJIEMEHTOB M UX COEJAMHEHHH B COOTBETCTBHHU C

noJjoxeHueM Ileprnoaniyeckoi CUCTEMBI.
Tema 1.2. OcHoBHOE coaepxaHue 2 OK 01
Ilepuonuueckuii | [lpakTHYecKHe 3aHATHS 2 OK 02
3aKOH H TabmnIa [Meproanyeckas cucreMa XUMHYIECKUX diieMeHToB J[. V1. MeneneeBa. DU3HYECKUl CMBICIT
A.1. Menneneea ITepuoauueckoro 3akona J[.M. Meneneea. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKHX

3IIEMEHTOB, 00Pa3yeMBIX MU IIPOCTHIX M CIIOMKHBIX BENIECTB B COOTBETCTBUH C MOJI0KEHUEM

XHMHYECKOTO dyieMenTa B [leproanueckoii cucteMe. MUPOBO33pEHUECKOE M HAYYHOE 3HAUCHHUE

[Tepuonnueckoro 3akona .M. Menaeneesa. [Iporno3ssr .M. MenneneeBa. OTKpbITHE HOBBIX )

XUMHUYECKHUX BJIECMEHTOB.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33/IaHUI HA XapaKTepU3aALUI0 XUMAYECKUX
aMeMeHTOB «MeTalnnieckue / HeMeTaNTnIeCKHue CBOWCTBA, NIEKTPOOTPULIATETHHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOECHHUEM U TTOJIOKEHUEM B MEPUOIUUECKON CUCTEME
xuMudeckux aneMeHToB [.J. Menaeneeray




Pa3znea 2. Xumuyeckue peakumu 10
Tema 2.1. Tunel OcHoBHOE co/iep:KaHue 4 OK 01
XUMHUYECKHUX Teoperuueckoe o0yueHue 2
peakuui Knaccugukanus 1 TUIIBI XUMHUYECKUX PEAKIU C yuacTHEeM HeopraHudeckux BemecTB. CocTaBiieHue

YpaBHEHUI peakuil COeAMHEHUS, PA3JI0KEHHSI, 3aMEelIeHHsI, 0OMEHa, B T.4. peaKlUii TOpeHus,

OKHCJIEHUS-BOCCTAHOBJICHHUSI.

YpaBHeHUs OKUCIeHUsI-BOccTaHOBIIEHUS. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTEIb. 2

CocrapnieHue 1 ypaBHUBAHUE OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOTO

6ananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAaKLIUU B IPUPOJIE, MPOU3BOICTBEHHBIX MTpolleccax U

KU3HEIESITeIIbHOCTH OPraHU3MOB

IlpakTH4yeckue 3aHATUSA 2

KonnuectBennsie oTHOLIEHUST B XUMUU. OCHOBHBIE KOJIHMYECTBEHHBIC 3aKOHBI B XUMHUU U PaCUEThl O

YpaBHEHUSAM XMMHYECKUX peakiuid. Moib Kak eJuHUIla KOJMYEeCTBa BellecTBa. MoJjsipHas macca.

3aKOHBI COXpaHEHUs MacChl M SHEpruu. 3akoH ABoraapo. MousspHselii 00beM ra3oB. OTHOCHUTENbHAS 2

IJIOTHOCTh Ta30B. PacyeTsl 1Mo ypaBHEHUSM XMMHUYECKUX PEAKIUN C MCIOJIb30BAaHHUEM MAacCChl, 00beMa

(HOpMaJIbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHoOe coJep:kaHue 4 OK 01
OnekTponuTuyecka| TeopeTudeckoe odydeHne 2 OK 04
T ANCCONMANIMA U | Teopyg 371eKTPONMTHYECKON aucconnanuy. VIOHbl. DIEeKTPOJIUTHI, HENEKTPOIUTEL. Peakiuu HOHHOTO
MOHHbIH 0OMEH oomena. CocTaBjeHUE peakiMii MOHHOTO OOMEHAa IyTeM COCTAaBJICHHS HMX TOJNHBIX M COKpPAIICHHBIX 2

MOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peaklMK. 3aaHusl HA COCTABJICHHE HOHHBIX PEaKINil

JlabopaTopHble 3aHATHSA 2

JIaGoparopHast paboTa “TUNbl XUMHUUECKUX pPEeaKIIUn™.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIHMYECTBY UCXOIHBIX U 00Pa3yIOMINXCs BEIIECTB) U MPU3HAKOB 5

XUMHUYECKUX peakiuid. [IpoBeenne peakiiuit HOHHOT0 0OMEHa, ONPEIETICHUE CPEIbl BOTHBIX

pacTBOPOB. 3aaHusl HA COCTABJICHHE HOHHBIX PEaKINIl
KonTpouabnas

CtpoeHue BelecTBa U XUMHUYECKUE PEaKITUN 2
padora 1
Paszpgea 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BelleCTB 16
Tema 3.1. OcHoBHOe cogepkaHue 4 OK 01
Knaccudukanus, | Teoperuueckoe o0y4enue 2
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HOMEHKJIaTypa U
CTpOEHHE
HEOPraHUYECKUX
BELIECTB

[Ipenmer Heopranuueckoit xumuu. Kiaccuduxanus HeopraHuueckux BemiecTB. [IpocTsie U cl10kKHbIe
BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHU/IBL, TUAPOKCH/IBI, KUCIOTHI, coiH). B3anMocBs3b
HEOPraHMYECKUX BEUIECTB. ArperatHble COCTOSHUS BemecTBa. Kpucrammmaeckue u amopgHbie
BeIecTBA. TUIBI KPUCTAIMYECKUX PELIETOK (aTOMHAs!, MOJIEKYJISIpHAs, HOHHAS!, METAIITMYECKas ).
3aBHCUMOCTD (PU3UUECKUX CBOIMCTB BEIIECTBA OT THUIA KPUCTAIIMYECKON PEIIETKU. 3aBUCUMOCTb
XMMHYECKON aKTUBHOCTH BEIIECTB OT BHJa XMMUYECKOU CBSI3M U TUIA KPHCTAJUINYECKON PEIICTKH.
[TpuyrHBEI MHOTOOOpA3Hs BEIIECTB

HpaRTn'{ecmle 3aHATHUHSA

Homenknarypa HeopraHmueckux BEIIEeCTB: Ha3BaHHE BEUIECTBA UCXOJIS U3 UX XUMUYECKON (HhOPMYIIbI
WJIM COCTABJICHUE XUMHUYECKOW (POPMYITBI UCXOS M3 Ha3BaHUs BEIICCTBA MO MEKIYyHAPOTHOM
(MIOTTAK) miam TpuBHAIBHOM HOMEHKIIATYPE.

Pemenne mnpakTHdeckux 3alaHUN MO KiIacCH(pUKAIMK, HOMEHKJIAType U XHUMHUUYECKUM (opmyaam
HEOPraHMYECKUX BEIIECTB Pa3WYHBIX KJaccoB (yrapHbIil Ta3, YIJIEKHCIBIM ra3, aMMHak, ramieHas
W3BECTh, HETAIICHAs! U3BECTh, TUThEBAS COJA U IPYTHX): HA3BIBATh U COCTABIATH (DOPMYIIBI XUMUYCCKUX
BEILIECTB, ONPEIEIATh PUHAIICKHOCTD K KJIaccy.

HcTounnku XuMuYecKoi HHpopMaIiK (CpeICTB MacCCOBOM MH(pOopMaIuu, ceth MHTepHET U IpyrHe).
[Tonck nHpopMaIu 1Mo Ha3BaHUSM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopmysam

OK 02
IIK...

Tema 3.2. usuko-
XUMHYECKHE
CBOMCTBA
HEOPraHUYECKHX
BEIIIECTB

OcHoBHOE€ CoacpKaHue

Teopernueckoe o0yuenune

Mertannsl. O6H_II/IC (1)I/I3I/I‘IGCKI/IG U XHUMHYECKHE CBOMCTBa MeTallioB. CrocoObl MOJIYYCHMU. 3HadeHue
MCTAJUIOB W HEMETAJIJIOB B HNPUPOAC U KUBHCACATCIHLHOCTH 4YCJIOBCKA M OPraHu3MOB. KOppO3I/I5[
MCTAJUUIOB: BUIABI KOPPO3UH, CIIOCOOBI 3aIlUThI MCTAJUIOB OT KOPPO3HUHN

Hemeranmnpl. OOmme ¢usmyeckne W XUMHUYECKHE CBOMCTBA HEMETAUIOB. THWIMYHBIE CBOMCTBA
HemetaioB [V— VII rpynn. Knaccudukanus u HomeHkIaTypa coeluHeHUI HemeTamioB. KpyroBopoTsl
OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX BCUICCTB (OKCI/I)IOB, THAPOKCUIAOB, KUCIIOT,
cojieil u ,Z[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB IMPOCTBIX BCIIECTB, BOOOPOJHBIX COCHHHGHHﬁ,
BBICHINX OKCHUJ0OB U TUAPOKCHUJIOB

IIpakTHYecKkue 3aHATHA

CocraBiieHnE YpaBHEHMM XMMHMUYECKUX PEAKIHUM C y4acTHEM IPOCTBIX M CIIOKHBIX HEOPTaHUYECKUX
BEIIECTB: METAVIOB M HEMETAJJIOB; OKCHIOB METAJJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBaHMW U aM(OTepHBIX TUAPOKCHIIOB, HEOPraHUYECKHX COJeH,
XapaKTEPU3YIOIIUX X CBOMCTBA.

OK 01
OK 02
IIK...
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Pemennie mpakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKHX 3a/JaHUN Ha CBOMCTBA, COCTaB, MOJYYCHHUE U
0e30macHOe WCIOJIb30BaHUE BAKHEHIINX HEOPraHWYECKHX BEHIECTB B OBITY W MPAaKTUYECKOH
NeSITeIbHOCTH YeJIOBEKa

Tema 3.3. OcHoBHOE coep:kaHue 2 OK 01
Wnentnduxanus | JlaGopaTopHbie 3aHATHS 2 OK 02
HCOPraHH4ICCKUX | JJagopaTopHas padota «MaeHTH(pUKAIT HEOPTAaHUYSCKUX BEIIECTBY. OK 04
BCIICCTB Pemienne skCnepuMEHTANIBHBIX 3a7a4 [0 XHWMHYECKUM CBOMCTBAM METAVIOB M HEMETAJUIOB, IO

PacIO3HABaHUIO U MOJIYYEHHUIO COEIMHEHUI METAIJIOB U HEMETAILIOB. )

Wnentudukaniss HEOPraHUYECKUX BEIIECTB C HCIOJNb30BaHUEM HX (PU3HKO-XMMHUYECKHX CBOMCTB,

XapaKTepHBIX KAaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, kapOOHAT- U XJIOPHI-

AQHUOHBI, HA KATHOH aMMOHUS
KonTpoasnas .

CBoiicTBa HEOPraHUYECKUX BELIECTB 2
pabora 2
Paznea 4. CTtpoeHue u CBOMCTBA OPraHMYEeCKHUX BElIECTB 24
Tema 4.1. OcHoBHOE co/lep:KaHue 4 OK 01
Knaccupuxanus, | Teoperuyeckoe odydeHue 2 IIK...
CTpOCHUE 1 [losiBieHne 1 pa3BUTHE OPTAaHMYECKOW XUMHUHU Kak Hayku. [Ipenmer oprannueckor xumun. Mecto u
HOMEHKJIAaTypa 3HAaUYE€HHE OPTaHMYECKOW XMMHUHU B CUCTEME €CTECTBEHHBIX HayK.
OpTraHUYECKUX XHWMHMYECKOE CTPOCHHE KAK IOPSJOK COCAUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO WX BAJICHTHOCTH.
BEIIECTB OCHOBHBIE TOJIOKEHUS TEOPUU XMMHUYECKOTO CTPOCHMsI OpraHnyeckux coequHeHuid A.M. bytneposa.

VYTriepoaHblii CKENEeT OPraHUYEeCKOW MOJIEKYJbl. 3aBHCHUMOCTh CBOWCTB BEIIECTB OT XHWMHUYECKOTO )

CTpOEHMS MOJIEKYJ. MI30Mepus U U30MepHI.

[lonsitTue o QynkumoHanbHOM rpynmne. Paauxan. IlpuHnunel kiaccupukanud OpraHUYECKUX

coelMHEeHUI. MeXyHapoaHasi HOMEHKJIAaTypa U IPUHLUIIBI HOMEHKJIATYPbl OPraHUYECKUX COCTUHEHUM.

[TonsiTrie 00 a3oTconepKaLINX COSAUHEHMSIX, OMOJOTHYECKH aKTUBHBIX BelllecTBax (yriieBojax, Kupax,

Oenkax M JIp.), BLICOKOMOJIEKYJIIPHBIX COSTUHEHMIX (MOHOMED, TOJIUMED, CTPYKTYPHOE 3BEHO)

IpakTuyeckue 3aHATHSA 2

Homenknatypa OpraHW4YecKMX COEIMHEHUH OTAEIbHBIX KJIacCOB (HACHILICHHBIC, HEHACBILICHHBIE U

apoMaTHYeCKHUEe YTIEBOJOPOJbI, CIUPTHI, (DEHOIBI, abJerH/Ibl, KETOHBI, KAPOOHOBBIE KHUCIOTHI U JIp.)

CocraBiieHHEe TOJHBIX W COKPALIEHHBIX CTPYKTYPHBIX (OPMYJ OpraHMYECKHX BEUIECTB OTIENIbHBIX )

KJIACCOB, HUCIOJNb3YyS WX Ha3BaHUSl IO CUCTEMAaTHYECKOM W TPUBUAIBLHON HOMEHKJAType (ITHIIEH,
aneTuieH, ruiepuH, (eHon, (GopmanbAeTua, YKCyCHas KHCIIOTa, TIWIWH). PacdeTrsl mpocrenein
(hOopMyIIbI OpraHuYecKOi MOJICKYJIbI, HCXOJSI U3 DJIEMEHTHOTO cocTaBa (B %)
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Tema 4.2.
CBolicTBa
OpPTaHMYECKHUX
COCIMHEHHU I

OcHoBHOe coepkaHue

12

TeopeaneCKoe oﬁyqe}me

OU3NKO-XUMUYECKUE CBONMCTBA OPraHUYECKUX COEIMHEHUN OTHENIBbHBIX KJIAcCOB (0COOEHHOCTH
KJ1accU()UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOIMUYECKHUH ps 1 o0mas ¢popmyia; U30MEpHUs;
¢bu3nyecKrue CBOMCTBA; XUMHUECKHE CBOMCTBA; CLIOCOOBI NOJTYUYCHHUS):

— TMpeJenbHbIe YrIeBOAOPOIbI (AIKaHbI U IUKJIOAJKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX
HMCTOYHHMKOB TEIJIa B TPOMBIIINICHHOCTH U ObITYy. CBOKCTBA IPUPOAHBIX YTIIEBOIOPOI0B, HAXOXKICHHUE B
MPUPOJIC U TPUMEHEHHUE AIKAHOB;

— HeTpeIebHbIC (ATKEHBI, AJIKUHBI M aJIKaIMEHbI) 1 apOMaTHYECKUE YTIEBOAOPOAbl. [ opeHne aneTuicHa
KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOTO MJIAMEHH JIJIsl CBAPKH U PE3KU METAJJIOB

— KUCJIOPOACOepKaIIue COeTUHEHUS (CIUPTHI U (EeHOIIbI, KapOOHOBBIE KUCIOTHI U 3(PUPHIL, AlIbAETHU Bl U
KETOHBI, HUpPBI, YriieBonbl). I[lpakThueckoe NpUMEHEHUE OTUJICHTIMKONSA, TJIHIepuHa, ¢eHoa.
[Ipumenenue Qopmanpaeruaa, ameranibAeTHAd, YKCYCHOM KHUCIOTh. MplUla Kak COJM  BBICIIUX
KapOOHOBBIX KMCJIOT. MOIOIIME CBOWCTBA MbLIa

— a30TcoieprKalIie COeAMHEHUS (AaMUHBI U aMMHOKHUCIIOTHI, OeIKn). BhIcOKkOMOeKyIsapHble COeIMHEHUS
(cunTeTHYECKHE M OMOJIOTHYECKU-aKTUBHBIE). MOHOMED, TOTUMEp, CTPYKTYypHOE 3BeHO. [lommnmMepusanus
STUJICHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 HCII0JIb30BaHMS.

I'eneTnyeckas CBsI3b MEXKIY KJacCaMH OPraHU4ECKUX COEIMHEHUIN

HpaRanecmle 3aHATHUSA

CBolicTBa OpraHMYECKMX COEAMHEHUH OTAENbHBIX KIAcCOB (TpUBHAIbHAs U MEXIyHapOaHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYyUYeHHUs): TpeAebHbIe (AIKaHbl U HUKJIOAIKaHbI),
HenpeJienbHbIe (aJKEHbI, aJKUHBI U AJIKaJMEHbl) 1 apOMaTUYECKUE YIIIEBOJOPO/Ibl, CIUPTHI U (DEHOIBI,
KapOOHOBBIE KUCIIOTHI M A(UPHI, alIbACTUIbI U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BHICOKOMOJIEKYJISIpHBIE
COE€IUHEHMS. 3aJaHUsI HAa COCTaBJICHHE YPABHEHMM XUMHYECKHX PEAKIMM C ydyacTHEM OpPraHWYecKuX
BEILECTB HA OCHOBAHUU UX COCTaBA U CTPOCHUS

CocraBneHue cxeM peakuuid (B TOM 4YHCIE€ 1O MPEAJIOKEHHBIM 1E€NOYKaM IMpeBpalleHuit),
XapaKTepU3YIOIUX XUMUYECKHE CBOMCTBA OPIraHNYECKUX COeIMHEHUH OTAEIbHBIX KIacCOB, CIOCOOBI UX
IIOJIy4eHUsI M HA3BaHHWE OPraHUYECKUX COCAUHEHUN IO TPHUBHAIBHOM WIM MEXKIyHAPOIHOU
CUCTEMAaTUYECKON HOMEHKIIATYpE.
PemreHne mpakTHKO-OPHUEHTHUPOBAHHBIX TEOPETHYECKMX 3aJaHUM HAa CBOWCTBA OPraHMYECKHUX
COCIMHEHUI OTJENIbHBIX KJIACCOB

JlabopaTopnasi padora

OK 01
OK 02
OK 04
IIK...
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JlabopaTtopHas padota “IIpeBparieHus OpraHUYeCKUX BEIIECTB IPH HArpeBaHUH'".
ITonyyenue sTuneHa U U3y4EHHUE €ro CBOMCTB. MoOAeINpOBaHUE MOJIEKYJ U XMMUYECKUX IIPEBPAILCHUN
Ha IIpPUMEpE dTaHa, STUICHA, alleTHIICHA U .

Tema 4.3. OcHoOBHOeE co/lep:KaHue OK 01
Unentudukaims | Teoperuueckoe odydenue OK 02
OpraHMHCCKUX buooprannueckue coenuHenus. llpumenenune u Ouosnoruyeckas pojib yriaeBofoB. OxucieHue OK 04
BCILECTB, MX VJIJIEBOJOB — HCTOYHUK OJHEPrHUM KHUBBIX OpraHu3MoB. OOIacTM NPUMEHEHHUS aMHHOKHCIIOT. IIK...
SHATCHHC 1 [IpeBpamenus 6e1KoB MUK B opranusme. buonornyeckue Gpynkiun 6enxos. buonornyeckue GpyHxmm
TIPHMCHCHHC B XHpoB. Posib oprannueckoil XMMUU B pellieHUH ITpobJIeM NUlIeBoi 0€30MacHOCTH
ObITOBOH 1 .| Poinb opranuueckoil XMMUM B pEIIEHUU NPOOJEM SHEPreTM4eckod Oe30MacHOCTH, B Pa3BUTUU
HMPOMSBOACTBCHHON | o1 1HBI, CO3MAHMM HOBBIX MaTepHalioB, HOBBIX UCTOYHHUKOB SHEPIUHU (aJIbTEPHATUBHBIE HCTOYHHUKH
JICATCIIEHOCTH sHepruu). OnacHOCTh BO3JEMCTBYSI Ha )KUBbIE OPIraHU3Mbl OPraHUYECKUX BEILECTB OTJEIbHBIX KJIACCOB
HeqoBeka (YyrineBoJopo/sl, CHUPTHL, (EHOJNBI, XJIOPOPraHUUECKUE IPOU3BOAHBIC, ATIBAETHIBI U 1p.), CMBICI

110KAa3aTeJsl MPEAeSIbHO IONYCTUMOM KOHLEHTPALUU

JlabopaTopHble 3aHATHSA

JIaGoparopHas pabota: “UneHtudukanus opraHMyecKiux COeAMHEHUH OTIENIbHBIX KJI1acCOB™

WNnentudukanus opraHMuecKUX COEAMHEHUN OTAEIbHBIX KJIACCOB (HAa IMpUMEpPE allbJIeruI0B, Kpaxmara,

YKCYCHOM KHCJIOTBI, OEJIKOB U T.II.) C UCHOJIb30BAHUEM UX (PU3MKO-XMMUYECKUX CBOMCTB U XapaKTEPHbBIX

KauecTBEHHbIX peakuuil. JleHarypanus Oenka mpu HarpeBaHuu. lIBeTHble peakuuu O€IKOB.

BO3HMKHOBEHHE aHAMTHUYECKOIO CUTHAJIA C TOYKHM 3PEHUS XMMHUYECKHX INPOLIECCOB NPHU NPOTEKaHUU

KaueCTBEHHOW PEeaKIiy, MO3BOJISIIONIEH HISHTUPUIIMPOBATh NPEAJIOKEHHbIE OpraHMuYeCKHe BENIECTBa
Konrpoxknas CtpyKTypa 1 CBOMCTBa OPraHU4YECKUX BELIECTB
padora 3
Pazneu S. Kunernyeckne 1 TepMOANHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX PeaKIui
CxkopocTh OcHoOBHOe coep:KaHue OK 01
XUMHUYECKHUX OK 02
pEaKIuii. IIK...
XHUMHYECKOE
paBHOBECHE

Teopernueckoe odyuenune
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CKOpOCTh peakIMM, €€ 3aBUCHUMOCTb OT Pa3IMuYHBIX (AKTOPOB: MPHUPOIBI PEArMPYIOLINX BEIIECTB,
KOHILICHTPAllUA PEArupyroOLIMX BEIIECTB, TEMIEPATyphl W IUIOLIAAM PEAKLIHOHHOM IIOBEPXHOCTH.
TennoBblie 3G GEKTh XUMUYECKUX peaKkIMid. DK30- U SHAOTEPMHUUYECKHUE, PEAKLIUH.

OO6paTtuMocTh peakiuii. XMMHYECKOE PABHOBECHE U €T0 CMEIIEHHUE MO/ ICHCTBHEM Pa3InYHbBIX (PAKTOPOB
(KOHLIEHTpalMsl peareHTOB WJIM IPOJIYKTOB pPEaKLUMH, JIaBlIEHHE, TeMmIeparypa) A CO3aHus
ONTUMAJIbHBIX YCIOBUM NIPOTEKaHUs xumMudeckux npoueccos. IIpunnun Jle [larense

IIpakTHYeckue 3aHATHA OK 01
Pemenne npakTUKO-OPUEHTUPOBAHHBIX 33JaHUN Ha aHainu3 (AKTOPOB, BIMSIONIMX HA H3MEHEHHE OK 02
CKOPOCTH XUMHUYECKOW PEaKLUH, B T.4. C TIO3ULUI SKOJIOTHYECKHU 11eJIeCO00Pa3HOro MOBEACHUS B OBITY U IIK...
TPYIOBOM AESITEILHOCTH B LEISIX COXPAHEHUS CBOETO 37J0POBbS  OKPYXKAIOLIEH MPUPOIHON Cpeibl.
Pemenne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHuouna Jle-Illarense i
HAaXOXJCHUS HANpPaBICHUS CMEIIEHUS PABHOBECHS XUMHUYECKOW peakIuu U aHamu3 (HaKkTopoB,
BIIMSIFOIIMX HA CMEIICHNE XUMHYECKOTO PABHOBECHSI
Pazpmea 6. PacTBOpbI
TeMma 6.1. OcHoOBHOE co/lep:KaHue OK 01
HonsiTie o Teoperudeckoe odyuenue OK 02
pacTeopax PacTBopeHne kak (HM3MKO-xuMHUueckuii mporecc. PactBopbl. CrnocoOGbl MPUTOTOBJIEHUS PACTBOPOB. OK 07
PactBopuMocTs. MaccoBast 10151 pacTBOPEHHOTO BetiecTBa. CMBICI MOKA3aTeNs MPEAEIbHO T0MYCTUMOM 1IK...
KOHIIEHTPALIMHU U €r0 MCII0JIb30BaHHE B OLIEHKE 3KOJIOIMYeCKOi 6€30MacHOCTH.
[IpaBuia SKOJIOTHYECKH IEIeCO00Pa3HOTO TOBEACHHUS B OBITY M TPYJOBOH NEATEIFHOCTH B IEJSIX
COXPAHEHMsI CBOETO 3/I0POBbsSI U OKPY)KAIOLIEH NMPUPOIHON Cpelbl; OMACHOCTh BO3JACHCTBUS Ha >KUBBIE
OpPTaHU3MBI OTIPE/ICTICHHBIX BEIIECTB.
Perienue npakTHKO-OpUEHTHUPOBAHHBIX PACUETHBIX 33aJJaHUN HA PACTBOPHI, UCIIOJIb3yeMble B OBITOBON U
IPOM3BOJICTBEHHOH JIETEITHLHOCTH YEJIOBEKA
Tema 6.2. OCHOBHOE cojiepKaHue OK 01
Hccnenosanne JlaGopaTopHbie 3aHATHS OK 02
CBOHCTB PAaCTBOPOB [ TaGopatopHas pabota «IIpUroTOBIEHHE PACTBOPOBY. OK 04
[IpuroTtoBneHue pacTBOpPOB 3alaHHON (MaccoBOi, %) KOHLIEHTpalyH (C MPaKTUKO-OPUEHTUPOBAHHBIMU IIK...
BOTIPOCAMH) U OTIPEICIIEHUE CPEIbI BOJAHBIX PACTBOPOB.
Perienue 3a/1a4 Ha IPUTOTOBJIEHNE PACTBOPOB
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAepPKAHUE MPUKJIATHOTO MOIYJIA)
Pasnen 7. Xumusi B ObITY M IPOM3BOACTBEHHOM JeATEILHOCTH YeJ0BeKa OK 01
Xumus B OBITY 1 OK 02

OcHoBHOe coaepkaHue
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npousBoacTBeHHOM | TeopeTnyeckoe odyuenune 2 OK 04
ACATCIbHOCTHU Hogelimue nocTukeHns: XMMUYECKOW HAYKH U XUMUYECKON TeXHOoIoruu. Poinbs xumuu B obecrieueHnu OK 07
1CJI0BCKaA 9KOJIOTUYECKOM, YHEPTeTUYECKON U MUIIEBON 0€30MMacCHOCTH, pa3BUTHH MeaAUIMHBL. [IpaBuiia moucka u 2 IIK...

aHaJIM3a XUMHYECKOH WH(OpPMAIMK W3 PA3IMYHBIX HMCTOYHUKOB (HAy4Has W y4eOHO-HaydHas

JuTepaTypa, CpelicTBa MaccoBor nH(popmanuu, cetb HTEepHET)

I[MpakTnyeckune 3aHATHS

[Touck u aHanm3 KEeMCOB O NMPUMEHEHUM XUMHMUYECKHX BEIIECTB U TEXHOJOTUH € ydyeToMm Oymyiien

NpopECCHOHAIBHOW  JICSITEIIBHOCTA 10  TeMaM:  BaKHEHIIME  CTPOMTENIbHBIE  MaTepuallbl,

KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa, MaTepuanbl JId SJIEKTPOHUKH, 4

HaHOMaTepHuasbl, TEKCTUJbHbICE BOJOKHA, WCTOYHHUKHA HHEPrUU, OPraHUYECKUE U MHUHEPAJIbHbBIC

yIOOpEeHUs, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAST XHMHSL.

3amura: [IpencraBiaeHue pe3ybTaToB pelieHUs] KEMCOB B JopMe MUHH-JIOKJIAJIa C Mpe3eHTaIuen

IIpome:xxyTouHasi aTTecTalus M0 TUCHUILIMHE (3a4eT) 2

Bcero 72
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3. YCJIOBUS PEAJIM3AIIAA ITIPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM
JUCIHUIIVINHBI

3.1. lns peanuzaiiuyl porpaMMbl TUCIUILTHHBI TOJDKHBI OBITh IPEAYCMOTPEHBL:

a) ydeOHas ayauTOpHsl C JOCTYNIOM K BHPTYaJdbHBIM JIA0OPATOPHSIM, OCHAIICHHBIE
000pyI0BaHUEM, TEXHUYECKHUMHU CPEICTBAMU OOYUEHUs JIJIsl TPOBEJCHHS 3aHITUN BCEX BHUIOB,
MPelyCMOTPEHHBIX 00pa30BaTeNbHOM MIPOrpaMMOii, B TOM YHCIIE TPYIIOBBIX U HHIUBUYaIbHBIX
KOHCYJIbTAIlMM, a Tak)Ke AJIs MPOBEICHUS TEKYIIEro KOHTPOJISI, MPOMEXYTOUHOM arTecTanuu,
MOMEILEHUS JIsl OpraHU3allKi CaMOCTOSTEIbHON M BOCIIUTATEIbHOM paboThI;

0) Bce BHABI Yy4EOHOW JEATEIBHOCTH OOYYAIOIIUXCS, IMPEAyCMOTPEHHBIC YYCOHBIM
IUTAHOM, BKJIIOYasi IPOMEKYTOUHYIO aTTeCTalllI0, 00eCIeYeHbl pacXO0IHBIMH MaTepHalaMu;

B) IOMEIIEHUS JJIsl OPTraHU3aLUHU CAMOCTOSTEIbHON U BOCIIUTATEIbHON pabO0ThI OCHAIICHBI
KOMIIBIOTEPHOH ~ TEXHUKOW C  BO3MOXHOCTBIO  MOAKIIOYEHHA K  HMH(OPMAIIMOHHO
TEJIEKOMMYHHUKAIIMOHHON ceTn «HTepHEeT» H o0ecredeHneM J0oCTyma B DIEKTPOHHYIO
nH()OPMaAIIMOHHO-00PA30BaATENIBHYIO Cpely 00pa3oBaTeIbHON opranu3anuu (Ipu HAIUYUN);

T') JOMyCKaeTCs 3aMeHa 000pyI0BaHMs €T0 BUPTYalbHBIMH aHAJIOTaMH;

n) oOpa3oBarenpHasi  oOpraHuzanus  oOecreueHa  HEOOXOIMMBIM  KOMIUIEKTOM
JUIEH3UOHHOTO U CBOOOJHO PACIPOCTPAHIEMOro MPOTrPaMMHOrO oOecredeHusi, B TOM 4HCIie
OTEUYECTBEHHOT'O ITPOU3BO/ICTBA;

€) IIpY MCII0JIb30BaHUH B 00pa30BaTEILHOM MPOLIECCE MEYATHBIX U3aHU OMOINOTEYHBIH
(GOH]] YKOMIUIEKTOBAH MMEYaTHBIMU M3/IaHUSMH U3 pacuera He meHee 0,25 sK3eMIusIpa Kaxaoro
U3 M3/IaHUH, YKa3aHHBIX B pabouYuX MporpamMmax IUCIUILUIAH (MOAYIEH), MPaKTHK, HA OJHOTO
00yyJaromerocsi U3 4rcia JUl, OAHOBPEMEHHO OCBAWBAIOUINX COOTBETCTBYIOIIYIO JUCIHUILTUHY
(MOAYJIB), MPOXOISAIINX COOTBETCTBYIOIIYIO IIPAKTHUKY;

) B KayecTBe OCHOBHOW IUTEpaTypbl 0Opa3oBaTelbHAs OpPraHHU3aIUsl MCIIOJIb3YeT
y4eOHUKH, ydeOHbIe mocolus, npexycmorpernsie [10OIT;

3) B KOJJIEMKE B HAJWYMU 3JIEKTPOHHas HH(OpMAIMOHHO-00pa3oBaTelbHas Cpeaa,
JOTyCKaroasi 3aMeHy TmedaTHoro OuOnuoreuynoro ¢oHAa ¢ TPeJAOoCTaBlIeHHEM IpaBa
OJIHOBPEMEHHOT'O JIOCTYIla HE MeHee 25 MPOLEHTOB 00yyaromuxcs K HuppoBoi (371EKTPOHHOMN )
OHOINOTEKE;

1) oOywaromuMcs oOecreueH IOCTyn (YJaJIeHHBIM JOCTyM), B TOM YHCJIE B Cllydae
NPUMEHEHHS DJIEKTPOHHOTO OOydYeHMs, JHMCTAaHIMOHHBIX OO0pa30BaTEIbHBIX TEXHOJOTHHA, K
COBPEMEHHBIM NPO(ecCHOHANBHBIM 0a3aM JJaHHBIX U MH()OPMAIIMOHHBIM CITPABOYHBIM CUCTEMAM,
COCTaB KOTOPBIX ONpeZeNseTcs B padodyux MporpamMmax AUCHUIUIMH (MOAYJEH) M MOIJIEKUT
OOHOBJICHHIO (IIPH HEOOXOIUMOCTH);

K) oOydJarolyecs WHBJIUABI M JIMLIA C OTPAaHUYEHHBIMH BO3MOXKHOCTSAMH 3710POBBS
JOJKHBI OBITh OOECreueHbl MEYaTHBIMU M (WJIM) DJIEKTPOHHBIMU YYEOHBIMH W3JaHUSMU,
aJaNTHPOBAHHBIMU MPU HEOOXOIUMOCTH AJis1 00yUeHHUsl yKa3aHHBIX 00y4aroXxcs;

) oOpa3oBarenpHas TMpOrpaMMa JIOJDKHA OOeCIeYuBaThCs yueOHO-METOINYECKON
JNOKYMEHTAIlMeH 10 BCeM YYEOHBIM IUCIHHUIUTMHAM (MOIYJISIM), BUJaM NPAKTUKH, BUAaM
roCyJapCTBEHHON UTOTOBOM aTTECTallUH;

M) pPEKOMEHJAIMU [0 WHOMY MAaTepHaIbHO-TEXHUYECKOMY M y4eOHO-METOIUYECKOMY
o0ecreyeHnIo peaar3anuy o0pa3oBaTebHON porpaMmel onpenenstores [TI00I1

3.2. UndopmanmnoHHoe obecrniedeHHne peajin3alui NporpaMmMbl
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Jns peanu3anuu mporpamMmbl OMONMMOTEYHBIH (POHA 00pa30BaTENbHON OpraHU3aALUU
JIOJDKEH HMMETh IeYaTHbIe M 3JIEKTPOHHBIE 00Opa3oBaTeNbHbIE M WH(GOPMALMOHHBIE PECYPCHI,
PEKOMEHI0BaHHbIE, JIsl MCTIOJIb30BaHMs B 00pa30BaTEIbHOM IIpOIIecce.

O0ecnieueH:

1. IleyaTHBIMH ...

2. DJEKTPOHHBIMH....

3. JlONMONMHUTENBHOU JTUTEPATYPOH. ..

3.2.1. OcHOBHBbIE NTEYaTHbIE U3TAHUS
Iaopuensa O.C. Xumus: yueb. s ctya. npod. yueo. 3aBenenuii / O.C. I'adpuensa, U.I'. OctpoymoB. —
M., 2005.
T'abpuensu O.C. XuMmus B TecTax, 3ajadax, ympakHEHUIX: yae0.mmoco0ue sl CTyl. cpei. mpod.
yuebHbIx 3aBenenuii / O.C. 'abpuenss, ['.I'. JIeicoBa — M., 2006.
I'adpuensa O.C. [IpakTukym 1o oOrield, HeOpraHMYECKOH M OPTaHMUYECKONH XUMHU: y4e0.mocodue st
cTyn. cpen. mpod. yueo. 3apenenuii / ['abpuensa O.C., Octpoymos WU.I'., [lopodeera H.M. — M., 2007.

Iadpuensa O.C. Xumus. 10 knacc. bazoBblil ypoBeHb: yue0.11s o0mieo0pazoBar. yupexxaeHuit. — M.,
IIpoceemenue, 2023

I'a6puensa O.C. Xumus. 11 knacc. ba3oBsiif ypoBeHb: yue. a7 001meo0pa3oBar. yupexaeHui. — M.,
IIpocesamenue , 2023.

IMuuyruna I'.B. Xumus v noBcegHeBHAs KU3HD yenoBeka. — M., 2004.

TuroBa .M. Xumus u uckycctso. — M., 2007.

TutoBa .M. Xumus u uCKyccTBO: OpraHu3aTop-npakTukym it ydamuxcs 10—-11 kmaccos
00111e00pa3oBaTeNIbHEIX yupexaeHuii. — M., 2007.

Epoxun FO.M., ®ponos B.M. CoopHUK 33129 ¥ YIPaKHEHHH IO XUMHH (C THAAKTHYECKAM
MaTepuanoM): yaed.1mocodue sl CTyIeHTOB cpenH. mpod. 3aBen. — M., 2004.

I'a6puensa O.C., JIpicoBa I'.I'. Xumus B TecTax, 3a1a4ax 1 ynpaxHeHusx: yde0.mocodue. — M., 2004.

Jas1 npenogaBaress

INabpuensu O.C. Xumus i1 npenojasareis: yueono-meroandeckoe nocoodue / O.C. I'abpuensu, U,

Octpoymos, C. A. Cnagkos — M., 2023

I'adpuensa O.C. Hactonbhas kaura yuutens xumuu: 10 knace / O.C. T'abpuensn, U.I'. OctpoymoB — M.,

2004.

I'abpuensn O.C. HactonbHas kaura yuutens xumuu: 11 knace: B 2 4. / O.C. I'abpuensn, ['.I'. JIsicora,

A.I'. Beegenckas — M., 2004.

Apmranckuii E.A. Metonrka o0ydeHusi XMMHUH B KJlaccax T'yMaHUTapHOro mpoduist — M., 2003.

I'adpuensa O.C. JIvicoBa I'.I". Xumust 1u1s1 penogaBaTens: MeToJuueckoe mocooue. — M., 2004.
3.2.2. OCHOBHBIE JIEKTPOHHbIC U3IAHUA

Bonpmas coBerckas saanukIoneaus. http://bse.sci-lib.com

BooksGid. DnekrponHas oubauoreka. http://www.booksgid.com

I'moGanteka. ['moGayibHas OMOIMOTEKAa HayUHBIX pecypcoB. http://globalteka.ru/index.html

Ennnoe okHO moctyna k oO0pa3zoBaTensHbIM pecypcam. http://window.edu.ru

Jlyumas yueOnas mureparypa. http://st-books.ru

Poccuiickuit oO6pa3oBaTenbHbIid opTai. JlocTymHOCTh, KauecTBO, 3pPEeKTHBHOCTD.

http://www.school.edu.ru/default.asp

OnexrpoHHast 6ubnuoreunas cuctema http://book.ru/
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS OBIIEOEPA3OBATEJIBHOM
JANCHUITINHBI

KOHTpOJIB N OLCHKa pPC3yJIbTAaTOB O6y‘-IeHI/ISI OCYHICCTBJIACTCA MPEIIOAAaBaTCIICM B IMPOLIECCE

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

06y‘laIOH_[I/IMI/IC5I HMHANBUAYAJIbHBIX SaﬂaHHﬁ, ITPOCKTOB, HCCH@HOB&HHﬁ. PCSYJ'IBTaTBI o6yqu1/1;I
OIpeaACIIA0T, YTO o6yqafoumec>1 AOJIKHBI 3HATh, IIOHKUMATh U ACMOHCTPHUPOBATH II0 3aBCPHICHUU

U3YYEHUS TUCIUIUINHBI.
Jiis popmupoBaHUs, KOHTPOJIS U OLICHKH PE3YyJIbTaTOB OCBOCHUS Y4EOHOM IHCIUIUIMHBI
UCIIONIB3YETCSI CHCTEMa OIICHOYHBIX MEpPONPUATUH, MPEICTAaBISIONIas COOO0NH KOMIUIEKC Y4eOHBIX

MEpOTPHUATHIA, COTTIACOBAaHHBIX C pe3ylbTaTaMu 00yueHUs! U chOpMyIHPOBaHHBIX ¢ yaeToM PI'OC

COO (mpeametnsbie pe3ynbtatsl o aucuuruie) u GI'OC CIIO.

THunbl OLEHOYHBIX

Ne | OK/IIK Monyas/Pa3nen/Tema Pe3yabTar 00y4yeHus .
MeponpuATHIA
I | OcHoBHOe conepkanue
1 Pa3nes 1. OcHOBBI Popmyauposars
0a30Bble MOHATHS H
CTPOCHHS BellecTBa
3aKOHbI XMMHUH
1.1 | OKO01 CrpoeHue aToMOB CocraBnsaTh 1. Tect «CTpoeHue aToMOB
XUMUYECKUX DJIEMEHTOB U |XUMHUYECKHE (DOPMYJIIBI | XUMUYECKUX DJIEMEHTOB U
IIPUPOJA XUMUYECKOM CBSI3H [COCIMHEHHI B IIPUPOJA XUMUYECKOHN CBA3U.
COOTBETCTBHUU CO 2. 3agaun Ha COCTaBIICHUE
CTCTICHBIO OKHCIICHUSI |XUMHYECKUX POPMYIT
XUMHUYECKUX JIBYXaTOMHBIX COETMHEHUM
AJIEMEHTOB, UCXO0/A U3 |(OKCHAOB, CYIb(GUIO0B, THIPHIOB
BAJICHTHOCTH U U T.IL.).
3JEKTPOOTPULATENBHO |3. 3ajaHus Ha UCIIOIb30BAaHUE
CTH XUMHUYECKON CUMBOJIMKU U
Ha3BAHUU COEIUHEHMI IO
HOMEHKJIAType MEKyHAPOIHOTO
CO103a TEOPETUYECKON 1
MPUKIAAHON XUMUU U
TPUBHUAIIbHBIX Ha3BaHUU ISt
COCTaBJICHUS] XUMUYECKUX
dbopMyI ABYXaTOMHBIX
coeMHeHUH (OKCUIOB,
Cynb(hUI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTAHUIECKUX
COCTMHEHUH OTJEIHHBIX KJIACCOB
1.2 | OK 01 Ilepnonnueckuii 3akoH 1 | XapakTepu30BaTh 1. Tect «Meramnuueckue /
OK 02 |rabmuma JI.M. MenneneeBa |XMMHUYECKHE JIEMEHTHI |HEMETAUIMYECKHUE CBOMCTBA,

B COOTBETCTBHH C UX
MOJIOKEHUEM B
MIEPUOINYECKON

AIIEKTPOOTPHIIATEIIEHOCTD U
CPOJICTBO K 3JIEKTPOHY
XMMUYECKHUX JIEMEHTOB B
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OK/IIK

Moayas/Paznen/Tema

PesynabTaT 00yuenuns

Tunsl oeHOYHBIX
MeponpuATHI

CHCTEME XMMHYECKUX
anemenToB /(.M.
Meunneneena

COOTBETCTBUE C X AJICKTPOHHBIM
CTPOCHUEM U TOJI0KEHUEM B
MEPUOINYECKON CUCTEME
XHUMHYECKUX djieMeHToB JI.1.
Meupeneenay.

2. [IpakTryeckue 3aaHus Ha
YCTaHOBJICHUE CBSI3U MEXK]Y
CTPOCHHEM aTOMOB XUMUYECKUX
3JIEMEHTOB U MEPUOTNIECKUM
M3MCHCHUEM CBOMCTB XUMUYCCKHUX
3JIEMEHTOB U MIX COCIMHEHUM B
COOTBETCTBHH C MOJI0KCHUEM
[Tepnonuueckon cucreme.

3. IIpakTUKO-OpUEHTUPOBAHHBIC
TEOPETUYECKHUE 3a]aHus Ha
XapaKTEePU3aALUI0 XUMHUECKUX
3JEMEHTOB: «MeTamnndyeckue /
HeMeTaJlJIMYeCKIe CBOMCTBA,
AIEKTPOOTPHUIATEIIHHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOCHUEM M TI0JIOKEHHUEM B
IIEPUOTUYECKON CUCTEME
XHUMUYECKHX DJIEMECHTOB

H.N. MenneneeBa»

Pa3zgen 2. XuMmnueckue
peaxkuu

XapakTepu3oBaTh
THIIBI XMMHYECKHX
peakuuii

KonTpoJsbnas paGora
«CTpoeHne BelecTBa U
XMMHYEeCKHe peakum

2.1

OK 01
OK 04

TuIbl XUMHYECKUX PEAKIIUI

CocTaBnsTh peakuuu
COCIMHEHMUS,
pasnoxxeHus, o0OMeHa,
3aMelleHus,
OKHCIIUTEIBHO-
BOCCTAHOBUTEIIbHBIE
peakun

1. 3agauu Ha COCTaBJICHHE
YpaBHEHUU PEaKIUN:

— COCIUHEHHUS, 3aMEIICHUS,
pas3ioxeHus, 0OMeHa;

— OKHCJIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUH C
HCIIOJb30BaHHEM METO/a
AJIEKTPOHHOTO OanaHca.

2. 3a/1aun Ha pacyeT Macchl
BEIIECTBA WM 00BbEMA

ra30B 110 U3BECTHOMY KOJIUYECTBY
BEIIIeCTBa, Macce Wi 00BEMY
OJIHOTO U3 yYaCTBYIOIIUX B
PEaKIy BEIIECTB; PACUETHI
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THunel 0OeHOYHBIX

Ne | OK/IIK Mopnyas/Paznen/Tema | PesyabTaTr 00y4eHus .
MeponpusTHIA
Macchl (00bEMa, KOJIMUeCTBa
BEULIECTBA) IPOJYKTOB PEAKLUH,
€CJIM OJTHO U3 BEIIECTB UMEET
pUMecH
2.2 DIIEKTPOIUTUYECKAS CocCTaBiIATh 1. 3amaHus Ha coCTaBJICHUE
JUCCOLIMAIUS M HOHHBIN ypaBHEHUs MOJIEKYJISIPHBIX U MOHHBIX
oOMeH XUMHUYECKHUX PEaKIMU |peaKuil C y9acTUEM KHUCIOT,
HOHHOI'0 0OMeHa ¢ OCHOBAHHU M COJIEH,
y4acThueM YCTaHOBJICHUE U3MEHECHUS
HEOPraHUYECKUX KHUCJIOTHOCTH CPEIbI
BEIIIECTB 2. JJaboparopHas padota "Tursr
XUMHUYECKUX peakiui”
3 HccaenoBarb Kourpoasnas padora
Pa3nen 3. Ctpoenue u . N
. CTpPoeHue U cBoiicTBa |«CBOICTBA HEOPTAHUYECKHX
CBONiCTBa
HEOPraHu4eCKHX BeLeCTB»
HEOPraHu4eCcKHX BellecTB
BeleCTB
3.1 | OK 01 Knaccudukanus, Kiaccudumnupopats 1. Tect «Homenknatypa u
HOMEHKJIATypa U CTPOCHHE |HEOpraHUYeCKHe HA3BaHHME HEOPTAaHUUECKUX
HEOPraHMYECKUX BEIIECTB |BEIIECTBA B BEIIECTB UCXOJI U3 UX
COOTBETCTBHUH C UX XUMHUYECKON (HOpMYITbI TN
CTPOCHHUEM COCTaBJICHUE XMMHYECKOMN
(bopMyIIBI UCXO/S U3 HA3BaHUS
BEILECTBA 10 MEXAYHAPOIHOU
WJIU TPUBUAIBHOU
HOMEHKJIaType».
2. 3agaun Ha pacyeT MacCOBOU
JIONU (MacChl) XUMHUYECKOTO
aIieMeHTa (COeIMHEHNS) B
MOJIeKyJIe (CMecH).
3. [IpakTrueckue 3agaHus 1Mo
KJIacCU(UKall1, HOMEHKJIaType 1
XUMUYECKUM (popMysiamMm
HEOPraHWYECKUX BEIECTB
pa3IMYHBIX KIIACCOB.
4. IpakTudeckue 3a1aHus Ha
OnpeieIEHuE XUMUYECKOMN
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XHMHUYECKOM
CBSI3U M THTIA KPUCTAIUNIMYECKON
peIIeTKH
3.2 | OK 01 DUBHKO-XUMHIECKUE VYcranaBnuBaTh 1. Tect «OcobenHoCcTH
OK 02 CBOMCTBAa HEOPTAaHUYECKUX [3aBUCUMOCTH (PU3HKO- |XMMHUYECKHUX CBONCTB OKCHIOB,
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Tunsl oeHOYHBIX

Ne | OK/IIK Mopnyas/Paznen/Tema | PesyabTaTr 00y4eHus .
MeponpusTHIA
BELIECTB XUMHAYECKHX CBOMCTB |KHUCJIOT, OCHOBAHHA, aM(OTEPHBIX
HEOPraHUYECKUX THJIPOKCHUJIOB U COJIEM».
BEIIECTB OT CTpOoeHUsI |2. 3a/laHus HA COCTaBJICHHE
aTOMOB M MOJIEKYJI, @ |ypaBHEHUN XUMUYECKUX PeaKIuil
TaK)Ke THIIa C Y4aCTHEM IPOCTHIX U CIIOKHBIX
KpUCTAIITNYECKON HEOPraHUYECKUX BEIIECTB:
peleTku OKCHUJI0B METAJIJIOB, HEMETAJJIOB U
aM(pOTEPHBIX JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHMU U aM(POTEpHBIX
THJIPOKCHUIOB, HEOPTaHUYECKHUX
coJiel, XapaKTepU3yIOLUX UX
CBOICTBa U CITOCOOBI OTYyYEHUSI.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/IaHUs Ha
CBOMCTBA U NOJIy4YEHUE
HEOpPraHUYECKUX BEIIECTB
3.3 | OK 01 |Unentudukamus Hccnenosath 1. IIpakTHKO-OPHUEHTUPOBAHHbIE
OK 02 |HeopraHMYeCKHX BEIIECTB |KAUECTBEHHBIC 3aJ1aHuUs 110 COCTABJICHUIO
OK 04 peakuuun XUMHUYECKUX PEAKLUHI C yH4aCTUEM
HEOPraHUYECKUX HEOPraHMYECKUX BEIIECTB,
BEIIECTB UCIOJIb3YEMBIX JIJISl UX
UJIEeHTU(DUKAIUH.
2.JIaboparopnas paboTa:
“Unentuduxarms
HEOPTraHWYECKHUX BEIIEeCTB”
4 HccaenoBars Kourpoabsnas padora
Pa3nen 4. Ctpoenue u . .
. cTpoeHMe  cBoiicTBa |«CTpoeHue U CBONicTBa
CBOICTBA OPraHMYeCKHX
OpPraHu4ecKux OpPraHu4ecKuX BeliecTB
BellecTB
BellecTB
4.1 | OK 01 Knaccudukanus, crpoenne |Knaccudummposartsb 1. 3agaHust Ha COCTABJICHUE
Y HOMEHKJIaTypa OpraHUYecKue Ha3BaHWM OpraHNYECKUX
OpPraHMYECKUX BEILECTB BEIIECTBA B COETMHEHUH 10 TPUBUATLHON WIIH
COOTBETCTBHUH C UX MEXyHapOJIHON
CTPOEHUEM CHUCTEMATHUYECKON HOMEHKJIIATYpE.

2. 3agaHus Ha COCTaBICHHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hopMyI
OpTraHWYECKHUX BEIECTB
OTJIECIIBHEIX KJIACCOB.

3. 3amauu Ha ONpeEICHUE
npocteiiel GopmMyIbl
OpPraHUYECKON MOJIEKYJIbI, UCXOMs
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Tunsl oeHOYHBIX

Ne | OK/IIK Mopnyas/Paznen/Tema | PesyabTaTr 00y4eHus .
MeponpusTHi
13 2JIEMEHTHOT0 cocTaBa (B %)
4.2 | OK01 CBoiicTBa OpraHUYeCKUX YcranaBnuBaTh 1. 3aganust Ha COCTaBJICHUE
OK 02 |coenuHeHwuit 3aBUCUMOCTh (PM3UKO- |ypaBHEHHH XMMUYECKUX PEaKIIHii
OK 04 XUMUYECKHUX CBOMCTB |C y4aCTHEM OPTaHMYECKUX
OpPraHUYECKUX BELIECTB HA OCHOBAHUHU UX
BELIECTB OT CTPOCHUS |COCTaBa U CTPOCHHS.
MOJIEKYI 2. 3ajaHus Ha COCTaBJICHUE
YpPaBHEHUN XMMHUYECKUX PEAKIUU,
WUTIOCTPUPYIOIINX XUMUYECKHE
CBOICTBA C Y4ETOM MEXaHU3MOB
IIPOTEKaHUs JaHHBIX peaKuil U
TE€HETUYECKOM CBS3HU
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacuerHsble 3a1auu 1o
YPaBHEHHUSAM PEAKLUH C y4acTUEM
OpraHMYEeCcKHX BellecTs. "
4.3 | OK 01 Wnentuduxamnms HccnenoBats 1.IIpakTuKO-OpUEHTUPOBaHHBIE
OK 02 |opraHMYecKuX BEIIECTB, UX |KaYECTBEHHbIE 3a/1aHMs 10 COCTABJICHUIO
OK 04 |[3HayeHME U IPUMEHEHUE B |peaKluu XUMHYECKHUX PEAKIHUN C y4aCTHEM
OBITOBOM U OpPraHUYECKUX OpraHMYECKUX BEIIECTB, B T.U.
IIPOU3BOJICTBEHHON COEIMHEHU N MCIOJIb3YEMBIX JIJISl UX
JESATEIIBHOCTH YEJIOBEKA OTJENbHBIX KJIACCOB  |MAEHTHU(HKAIUU B OBITY U
IIPOMBIILIJIEHHOCTH.
»
5 XapakrepHu3oBaTh
Pa3nes S. Kunernueckne |BJMsIHME Pa3IHYHbIX
U TePMOJAMHAMHMYECKHE (¢paxTopos Ha
3aKOHOMEPHOCTH paBHOBecHe U
NPOTeKAHUS XMMHYECKHX |CKOPOCTh
peakumii XUMHYECKHX
peakuuii
5 | OKO0l CKOpOCTh XUMUYECKUX XapakTepru3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 peakuuii. XMMUYECKOe BIIMSTHUE TEOPETUUECKHE 3aIaHUS HA aHAIIN3
paBHOBeECHE KOHLIEHTpaLuN (bakTOpOB, BIUSAIOUINX HA
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Tunsl oeHOYHBIX

Ne | OK/IIK Mopnyas/Paznen/Tema | PesyabTaTr 00y4eHus .
MeponpusTHIA

pearupyromumx M3MEHEHUE CKOPOCTH XUMUYECKON
BEILIECTB U peakuuu. [Ipaktuko-
TEeMIEpaTypbl HA OpUEHTUPOBAHHBIC 3a/IaHUS HA
CKOPOCTh XUMHUYECKUX |IpUMEHeHue npuHiuna Jle-
peakuuii [latenrpe 11 HaXOXKIEHUS
XapakTepus3oBaTh HAIpPaBIICHUS CMEILIEHUs
BJIMSIHUE U3MEHEHUSI  |paBHOBECUSI XUMHUUYECKOU peaklnu
KOHIICHTPALIUU 1 aHanu3 (paKTOpPOB, BIUSIOIINX
BEILIECTB, PEaKIIUU Ha CMEIICHUE XMMUYECKOTO
Cpelbl ¥ TEMIEPATYphl |paBHOBECHUS
Ha CMellleHue
XUMHYECKOT0
paBHOBECHUS

6 HcciaenoBarnb

Pasaex 6. Pactsophi HCTHHHBbIE PACTBOPbLI
¢ 3aJJaHHBIMHU
XapaKTepUCTUKAMM
6.1 | OKO01 [TonsiTue o pactBopax Paznuuate uctunubie |1. 3agaun Ha TPUTOTOBJICHUE
OK 02 pacTBOpHI pPacTBOpOB.

2. IlpakTKO-OpUEHTUPOBAHHBIC
pacyeTHbIC 3a/IaHHs Ha
JIMCTIEPCHBIE CUCTEMBI,
UCIOJIb3YeMbIE B OBITOBOM U
MIPOU3BOJICTBEHHOM JESITENIBHOCTH
YeJloBeKa

IT | IIpodeccnoHAIBLHO-OPHEHTHPOBAHHOE CO/IePKaHuUe (ColepKaHNe MPHUKJIATHOTO MOAYJIs)

7 Paszpnen 7. OunennBarb 3ammTa Keiica (¢ yuerom
Xumus B ObITY U MOCJIeACTBUA Oyaywei npogeccuoHAIbHOU
NPOM3BOJACTBEHHOI OBITOBOM U AeSITeIbHOCTH)

JAeSITeJIbHOCTH YeJI0BeKa |MPOU3BOCTBEHHOM

JAesiTeJIbHOCTH
YyeJi0BeKa ¢ MO3U Uil
IKO0JIOTHYECKOM
0e30MacHOCTH

OK 01 Xumusi B ObITY U OrneHuBaTh Keiic (¢ yaerom Oymymieit

OK 02 |[npou3BOJICTBEHHOH TOCJIeICTBHS OBITOBOM |MpodhecCHoHaATBHOM

OK 04 |mesaTenbHOCTH YeNOBEKa Y MIPOU3BOJICTBEHHON |I€ATEIbHOCTH)

OK 07 NEeATETbHOCTH Bo3MmoskHbBIE TEMBI KEHCOB:
yenoseka ¢ no3uuuid | 1. Iloremnenue kinumara u
JKOJIOTUYECKOM BBICBOOOKIEHUE Ta30BBIX
0€30MacHOCTH TUAPATOB CO JIHA OKEaHa.

2. bynymue matepuansl s aBua-
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OK/IIK

Moayas/Paznen/Tema

PesynabTaT 00yuenuns

Tunsl oeHOYHBIX
MeponpuATHI

, MAITUHO- ¥ TIPUOOPOCTPOCHUSI.
3. HoBble maTepuansl ais
COJIHEYHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
pacTUTEIBHBIX MPENapaToB
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