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PACCMOTPEHO COT'JTACOBAHO

Ha 3acenanuu 11K 3aMecTUTeNb TUPEKTOpa Mo
€CTECTBEHHOHAYYHbIX YMP
JTUCLUILINH

[Tporpamma yueOHoi muctuuimabl OOA.10 Xumus pa3paboTaHa B COOTBETCTBHH C
TpeboBanusiMu denepaabHOr0 rocyIapcTBEHHOr0 00pa3oBaTENbHOTO CTaHAApTa CPEAHEro OOLIero
oOpa3oBanus (yTBep:KJIeH Mpuka3oM MuHucTepcTBa oOpa3oBanus U Hayku Poccuiickoit @enepanyu
or 17.05.2012 r. Ne 413, B nelcTByromel penakiuu), DenepaabHOTO TOCYIaPCTBEHHOTO
00pa30BaTeNbHOTO CTaHIapTa CpPeAHEro MpPo(ecCHOHAIBHOIO OOpa30BaHUS IO CHEHUATBHOCTH
21.02.19 3emueycrpoiictBo (yTBepkiaeHn [Ipukazom MunucrepcrBa oOpa3zoBanus u Hayku PD ot
18 mas 2022 r. N 339), pexoMeHanusMH IO OpPraHU3alMU TIOJIYYCHHS CpPEIHEro OOIIeTo
o0pa3oBaHus B MpejesiaX OCBOCHHUS 00pa3oBaTEIbHBIX IPOTPaMM CPEIHEro MpodeccHOoHAIBHOTO
oOpa3oBanusi Ha 0aze OCHOBHOTO 0OmIEro 00pa3oBaHMsA C yd4eTOM TpeOOBaHUU (enepaTbHbIX
rOCYy/IapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB M IMOJy4aeMOH CHEIHAIbHOCTH CpPEIHEro
npodeccuoHanbHOr0 00pa3oBaHus, MPUMEPHON MporpamMmon yueOHOW AucuUIUINHbL «bromorus»
UIsi  IpO(eCCHOHATBHBIX 00pa30BaTENIbHBIX OpraHU3alMii, peKOMeHAOBaHHON denepalbHbIM
rocyAapCTBEHHBIM OIOIKETHBIM 00pa3oBaTeNnbHBIM yUpexKIECHUEM JOTIOTHUTEILHOTO
npodeccuonansHoro oopazoBanus «MHCTUTYT pa3BUTHUS MPpodeccHnoHaIbHOTO 00pa3oBaHus (anee
— ®BI'oy 10 «UPIIO») B kauecTBE MNPUMEPHON MpPOrpaMMbl AJisl peald3allud OCHOBHOM
npodeccuoHanbHOM 00pazoBarenbHON nporpammbl CIIO Ha 0a3e 0CHOBHOrO 00IIeT0 00pa3oBaHUs €
MOJIy4eHUEM CpeiHero obmiero oopazoBanusi, mpoTokoi Ne 14 ot «30» HosiOpst 2022 T.

Opranuzanus-pa3paboTumk:
['ocynapctBeHHOe Oro/pkeTHOE MpodeccuoHaTbHOEe 00pa3oBaTesibHOE yupekaeHne MOCKOBCKOM
obmnactu «CeprueBo-Ilocaackuii KomIeIx».

ABTOp-pa3pabOTUHUK:
Pyzaesa B.K. -npenogasarens ' BIIOY MO «Ceprueo-Ilocaackuii Kommemx».
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1. OBHIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30OBATEJABHOM JUCHUILIUHBI «XUMUS»

1.1. MecTo IMcUMIVIMHBI B CTPYKTYpe o0pa3oBaTteabHoii nporpammsel CIIO:

OO6meoOpa3oBaTenibHas ~ JUCHUIUIMHA  «XUMUS»  SBJISETCS  00SA3aT€IbHOM  YacThIO
0011eo6pa3oBaTeIbHOrO MUKIa oOpazoBarenbHON mporpammbl B coorBeTcTBUU ¢ PI'OC CIIO mo
crienaibHocTy 21.02.19 3emieycTpoilcTBo.

1.2. Henu 1 32124 JUCHUIJIHMHBI

DOpMUPOBAHHE y CTYACHTOB IPEICTABICHUSA O XUMHYECKOM COCTABJISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHbI MUpa KaK OCHOBBI IIPUHSATHUS PELIEHUN B >KU3HEHHBIX U MPOU3BOIACTBEHHBIX CHUTYAIUSX,
OTBETCTBEHHOT'0O TIOBEJICHHS B IPUPOJHON Cpelie.

3agaum IMCHUUILIUHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAaHHsS XUMHUYECKHX IPOILIECCOB U
SABICHUM B OKpYyXXarollell cpene, LEIOCTHOW HAyYHOM KapTUHbI MHUpPA, B3aUMOCBS3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTaBIATh (OPMYJbl HEOPraHMYECKMX W OpPraHMYECKUX BELIECTB,
YpPaBHEHUS XHMHUYECKHUX peakUui, OOBSCHITh UX CMBICI, WHTEPIPETUPOBATh PE3YIbTATHI
XUMHUYECKHUX IKCIEPUMEHTOB,

3) chopmupoBaTh HABBIKM MPOBEICHUS MPOCTEHIIMX XUMHYECKHX OSKCIEPUMEHTAIbHBIX
HCCJIEIOBAHUM C COOIOACHHEM MpaBUil OE30MacHOr0 OOpaleHHs ¢ BEUIECTBAMH U JaO0OPaTOPHBIM
00opyaOBaHUEM;

4) pa3BUTh YMEHHUS HCIOJB30BaTh MHGOPMAIMI0O XMMHUYECKOTO XapakTepa M3 Pa3IUYHBIX
HMCTOYHHKOB;

5) chpopmMupoBaTh yMEHHUSI IPOTHO3UPOBATH MOCIIEICTBUS CBOEH E€ATEIHHOCTH M XUMUYECKUX
MPUPOJIHBIX, OBITOBBIX U MIPOU3BOJICTBEHHBIX MPOIIECCOB,;

6) chopMupoBaTh MOHUMaHUE 3HAYUMOCTU JOCTHKEHUI XMMHUYECKOM HayKH M TEXHOJIOTUH
JUISL pa3BUTHS COLIMATIBHOM U ITPOU3BOJCTBEHHOMU cdep.



1.2.1. Ilnanupyemble pe3yJabTaThl OCBOeHHsI 001e00pa3oBaTebHOl TUCUMILINHBI B cooTBeTcTBHU ¢ ®PI'OC CIIO u Ha ocHoBe ®I'OC

(6{0]0;
Kon u IInanupyembie pe3yJbTaTbhl OCBOCHHS THCHUIIINHBI
HanMeHOBaHHe
q)OPMpreMH\,X Oo0urue JAucuMnyimHapHble
KOMIIeTeH I Ui
OK 01. Beibupath B yacTu TPpyA0BOr0 BOCIIUTAHMSA: - BIAQJCTh CHCTEMOM XMMHUYECKHMX 3HAHUM, KOTOpas  BKIIIOYAET:

CIOCOOBI pelIeHUs
3a1a4y
npodeccuoHanbHOM
NeSTeTbHOCTH
MPUMEHUTEIBHO K
pa3InYHbIM
KOHTEKCTam

- TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTU
MacTepcTBa, TPYI0JII00HE;
- TOTOBHOCTh K aKTHBHOH JCSTEIbHOCTU

TEXHOJIOTHYCCKOU u COITMAJILHOM
HaMpaBJICHHOCTH, CIIOCOOHOCTE
WHUIMUPOBATb, IJIAHUPOBATH u
CaMOCTOSITEILHO BBITTOJIHATH TaKyo
JIeATEIILHOCTD,

- HHTepeC K  pa3nuuHbIM  cepam
po¢eCCUOHAIBHON e TEHHOCTH,
OBnajgenne yHHBepCAJbHBIMH Y4eOHBIMH
NMO3HABATEJbHBIMHU 1eliCTBUAMM:

a) 0a30Bble JOTHYECKHE JelCTBHS.

- CaMOCTOATENbHO  (OpMyIHpOBaTH U
aKTyaJIM3MpoBaTh MpoOJIEeMy, paccCMaTpUBATh
€€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK
I OCHOBaHUS TUISI CpaBHEHMS,
KJaccuukanuu 1 0000IIeHuS;

- ONpeAensaTh LENH JIeATEIbHOCTH, 33a1aBaTh
napaMeTpbl U KPUTEPUU UX JTOCTHKECHUS;

- BBISIBJIATDH 3aKOHOMEPHOCTHU u
MIpOTUBOPCUUSA B paccMaTpruBaACMBbIX
SIBJICHUSAX,

- BHOCUTL KOPPCKTUBBI B JACATCIIBHOCTD,

OCHOBOINOJIAralomue MOHATHS (XUMHUYECKUH AJIEMEHT, aTOM, SJIEKTPOHHAas
000J104Ka aToma, s-, p-, d-2JIEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTENEHb OKUCIEHUSA, XUMHUYECKas
CBSI3b, MOJIb, MOJISIpDHAs Macca, MOJSIPHBIA O0BEM, YTJIEPOIHBIN CKeleT,
GbyHKIIMOHAIbHAS TPYIINA, PaguKal, U30MEpHsi, U30MEPbl, TOMOJIOTHYECKHIA
psil, TOMOJIOTH, YTIE€BOAOPOABI, KUCIOPOA- U a30TCOJEPKAILINE COCAUHEHMS,
OMOJIOrMYecKd aKTHUBHBIE BellecTBa (YIJIEBObBI, >KUPBI, OCNKH), MOHOMED,
IIOJINMEP,  CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE  COCIWHEHHS,
KPUCTAJIJIMYECKAsl PEIIeTKa, THUIbl XUMHUYECKUX pPEaKIuil (OKUCIUTEIbHO-
BOCCTAHOBUTENbHbIE, 3K30-U SHIAOTEPMHUUECKUE, PEaKIIMM HOHHOTO 0OMEHa),
pPacTBOP, DJIEKTPOJIMUTHI, HEDJIEKTPOJIMTHI, DJIEKTPOJIUTAYECKAS AUCCOLMALINS,
OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEAKIUU, XUMHYECKOE
paBHOBECHE), TEOPHUM M 3aKOHBl (TEOpUS XUMHYECKOTO CTPOEHUS
oprannueckux BemiectB A.M. byrnepoBa, Teopus 3JIEKTPOJUTHYECKON
aucconuanuu, nepuoaudyeckui 3akod .M. MeHneneeBa, 3aKOH COXpaHEHUs
MAacchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUHN S3BIK XMMHH, (PAKTOJIOTUUECKUE
CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJyUYEHUH U O€30MacHOM HCIOJIb30BaHUH
BAOXHEHIINX HEOPraHMYECKUX U OpraHM4eCKHX BEIIEeCTB B OBITY U
IIPAKTUYECKOU EATEIbHOCTH YEJI0BEKA;

- YMETh BBISBJISITh XapaKTEpHbIC MPU3HAKK M B3aUMOCBS3b H3YYEHHBIX
MOHATUH, TPUMEHSTh COOTBETCTBYIOIINE MOHATHUS IIPU ONIMCAHUU CTPOCHHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M UX NPEBPALLECHUN;

BBISIBJIATH B3aMOCBA3b XUMHNYCCKUX 3HAHUMN C IIOHATUAMHU u
MNpEaACTAaBICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMTPEAMETOB,
- YMETh HCIIOJBb30BaTh HauMCHOBAaHU XUMHWYCCKUX COCI[I/IHGHI/Iﬁ




OLICHUBAThb COOTBETCTBHC PE3YIBTATOB
aejsaM, OLCHHMBATL  PHUCKH HOCJIGI[CTBI/If/'I
JACATCIIBHOCTH,

- pa3BUBATh KPEATHBHOE MBILIJIEHUE MPU
pelIeHUH KU3HEHHBIX MPo0JIeM
0) 0a3oBbIe HCCIeA0BATEIbCKHE TeHCTBHS:

- BJIAJIETh HaBBbIKAMHU yueOHo-
HCCIIEN0BATEIBbCKOU u IIPOEKTHOM
NeSTeIbHOCTH,  HABbIKAMM  pa3pelleHHs
pooem;

- BBISIBJIATH IPUYMHHO-CJIE/ICTBEHHbIE CBSA3H U
AKTYAJIM3UPOBATH 3agavy, BbIABHUI'ATh

TUIIOTE3y €€ PELICHUs, HaXOJAUTh apryMEHTBI
JUIST  JTOKA3aTeJIbCTBA CBOMX YTBEPXKICHHUIA,
3aJ1aBaTh IapaMeTPbl U KPUTEPUH PEIICHHUS,

- aHaJII/I?;I/IpOBaTI) HOJIy'-IeHHI)IG B Xoae
pelICHUsT 3aJa4ll Pe3yJIbTaThl, KPUTHUYCCKH
OLICHUBATH nux IIOCTOBepHOCTB,
MPOTHO3UPOBaTh  HM3MEHEHHE B  HOBBIX
YCIOBUSX;

- YMETh MEPEHOCUTh 3HAHHUA B
MO3HABATEIFHYI0 M TPAKTUYECKYIO 00JIacTh
KU3HEAEATEILHOCTH;

- yMETb WHTErpUpOBATh 3HAHUS U3 PA3HBIX
MpeIMETHBIX 00JacTel;

- BBIIBUT'aThb HOBBIC niaeu, npez[naraTL
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;

- CIIOCOOHOCTDH HX HCITOJIbL30BaHUS B
MO3HABATENBHON M COIUAIIBLHON MPAKTHUKE

MEXIYHapOJAHOTO COI03a TEOPETHUECKOM M MPUKIAJAHON XUMHUU U
TPUBHUAJIbHBIC HA3BAHUA BaKHEHIIINX BCIIIECCTB (BTI/IJICH, alCTUJICH, I'TTMICPHH,
denon, Qopmanpaerun, yKCycHas KHCIOTa, TJUIMH, YrapHblid ras,
yI‘HeKI/ICJIBIf/’I ra3, aMMHuakK, ramicHas U3BCCThb, HCralllCHass U3BCCTh, NIUThHCBAA
colla U JPYIHX), COCTaBIATh (OPMYJIbI HEOPTraHMUECKUX U OPraHMYECKUX
BEIIECTB, YpPaBHEHHUS XUMHUECKUX pPEAKUUH, OOBACHATH HUX CMBICIH,
MOJTBEPXKIaTh XapaKkTepHbIe XUMHUYECKHE CBOICTBa BEIIECCTB
COOTBCTCTBYIOIIMMH 3KCIICPUMCHTAMU U 3alIUCAMU ypaBHCHI/Ifl XUMHUYCCKUX
peaKIuii;

- YMCTb YCTAHABJIMBATHh HNPHUHAAJIC)KHOCTb H3YYCHHBIX HCOPraHMYCCKUX U
OpPraHMYECKUX BEIIECTB K OMpPENICICHHBIM KJaccaM U TpyMIaM COeIWHEHUH,
XapaKTCPU30BaTb HUX COCTAB U BaXHEHIITHE CBOﬁCTBa; ONpeacCIATL BUABI
XUMHUYECKUX CBSI3eH (KOBaJCHTHAas, MOHHAS, METa/IM4yecKasi, BOJOPOIHAs),
TUIIBI KPUCTAJUIMYCCKUX PCIICTOK BCUICCTB, KJIaCCI/I(i)I/IIII/IpOBaTI) XUMHNUYECCKHEC
peaxiuu;

- chopMUpOBaTh TPEACTABICHUSA: O XUMHUYCCKOW  COCTaBJISAIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJIM XHMHUU B TO3HAHUU SIBICHUI
IpUpoAbl, B (OPMUPOBAHMM MBIIUIEHUS M KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBFHOU TPAMOTHOCTH, HEOOXOUMOM Il PEIICHUS] MPAKTUYECKUX
3aa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
IIPUPOJHON Cpene;

- YMeThb IPOBOAMUTH pacueThl MO0 XMMHYECKUM (opMmyraM M ypaBHEHHSIM
XUMHUYECKUX  pEaKIUid ¢  HCIOJIb30BaHMEM  (U3UYECKUX  BEJIHYUH,
XapaKTEepU3YIOUINX BEIIECTBAa C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bemMa
(HOpManbHBIE yCIIOBHUSI) Ta30B, KOJNWYECTBA BEIIECTBA; HCIIOIb30BAThH
CUCTCMHBIC XUMHWYCCKUC 3HAHHWA IJId IMPUHATHUA peHIeHI/Iﬁ B KOHKPCTHBIX
JKU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM

OK 02.
Hcnonn3oBarh
COBPEMEHHBIC
Cpe/cTBa MOUCKA,

B 00/1acTH HEHHOCTH HAYYHOI'O ITO3HAHMSA:
- c(hopMUPOBAHHOCTH ~ MHPOBO33PEHHMS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH U OOIIECTBEHHON MPaKTUKH,

- yMeTh IUIaHUPOBaTh M  BBHIIOJHATH XUMUYECKUH  OKCIEPUMEHT
(mpeBpallleHusT OpPraHWYECKUX BEUIECTB IIPM HArpeBaHUHU, IIOIY4YEHHE
ATHJIEHA U M3yYEHHUE €ro CBOWCTB, KaYECTBEHHBIE PEAKIMH HA ajbJAETHJbI,
KpaxMmaJl, YKCYCHYIO KHCJIOTY; JeHaTypalus OeJIKOB IpU HarpeBaHuw,




aHam3a u
UHTEpIpETaluu
uHpopmanuu u
UH(POPMALIMOHHbIE
TEXHOJIOTUH TSI
BBITIOJIHEHUS 3a/1a4
npodecCuOHATBHON
JeSITeIbHOCTH

OCHOBaHHOIO  Ha  Juajore  KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B MIOJIMKYJIBTYPHOM MUDE;

- COBEPILIEHCTBOBAHUE SI3BIKOBOM 51
YUTATENbCKOM  KyJbTYpPhl Kak CpeacTBa
B3aHMOI[eI>'ICTBPI$I MCKAY JOAbMHA U MO3HAHUA
MHUpA;

- OCO3HAaHUE LICHHOCTHU Hay4YHOU
NESATEIbHOCTH, TOTOBHOCTb OCYLIECTBIAThH
IIPOEKTHYIO u HCCJIEIOBATENBCKYIO
NEeATEIbHOCTh UHANBUAYAJIBHO U B TPYIIIE;
OBiajeHne yHHBepCAJbHBIMH Y4eOHBIMH
NMO03HABATEJIbHBIMY /IeHiCTBUSIMH

B) padora ¢ nHdopmManmeii:

- BJIAJIETh HaBbIKAMH MOJIyYEHUs
nHGOpPMAIMY U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOATENIbHO  OCYILECTBIISATh  IOHUCK,
aHaJIM3, CUCTEMATHU3alMI0 U HWHTEPIpEeTalHIo
uHbOpMallUK PA3TUYHBIX BUAOB M  (QOpM
MIpe/ICTaBJICHMUS;

- CO3/1aBaTh TEKCTHI B PA3IUYHBIX popmarax ¢
y4€TOM Ha3HaueHus MHGOpMalluu U LIEJIeBOU
ayJUTOpUH, BBIOMpas ONTHUMAJIbHYIO (opMy
MMPpEACTABJICHUA U BU3YyaJIM3alluH;

- OLICHUBAaTh JIOCTOBEPHOCTH, JIETUTUMHOCTH
nH(pOpMallUU, €€ COOTBETCTBUE MPABOBBIM U
MOPaJIbHO-ITHYECKUM HOpPMaM;

- UCIOJIb30BaTh CPEJCTBAa MH(DOPMAIIMOHHBIX
U  KOMMYHHMKAIMOHHBIX  TEXHOJOTHMH B
PEIICHUU KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX
U OpPraHM3aLMOHHBIX 3a7ay C COONIO/IEHUEM
TpeboBaHui DPrOHOMUKHY, TEXHUKU
0e30I1acHOCTH, TUTHUCHEI,
pecypcocOepekeHtsl, MPABOBBIX U dTUYECKHUX

[BETHBIE pPEaKIUH OCJIKOB, MPOBOJAUTH pEaKIUd HOHHOro oOMeHa,
OTIpeNeNATh Cpelly BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKLIUU Ha CyJIb(ar-,
KapOoHaT- M  XJOPUA-aHUOHBI, HA KaTHOH AaMMOHUS;  pellaTh
AKCIIEpUMEHTANIbHbIE 3afaun 1o TeMam "Mertamel" u "Hemeramisl") B
COOTBETCTBUHU C IMpaBWJIaMU TEXHUKH OE€30MaCHOCTH MHpHU OOpalIeHUH C
BEIIECTBAMH U JIAOOPATOPHBIM O0OPYIOBAaHUEM; IMPEACTABIATH PE3yIbTATHI
XUMHUYECKOT0 IKCIIepUMEHTa B (hopMe 3alKCH YPaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GOpMyJIMPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMETb aHAJIU3UPOBATh XUMHUECKYIO HH(OPMALIMIO, TOTyYaeMyI0 U3 Pa3HbIX
HCTOYHUKOB (CpeAcTB MaccoBoi nH(popmanuu, cetb IHTEpHET U ApyTHE);

- BIAJACTb OCHOBHBIMH METOJaMH HAay4YHOTO TIO3HAHHS BEIIECTB U

XUMUYECKUX  sIBJeHUM  (HAONIOACHHE,  U3MEpEHHUe, 3KCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETh NPOBOJUTH PACUETHl MO XUMHUYECKUM (PopMysiaM U ypaBHEHUSIM
XUMUYECKUX  pEaKIUMid C  HUCIOJb30BaHMEM  (PH3WYECKHX  BEIUYHH,

XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMaslbHBIE YCJIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XMMMUYECKHE 3HAHUS JJIs MPUHATHS PELICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




HODPM, HOPM UH()OPMAIIMOHHON
0e30I1acHOCTH;

- BJIaJICTh HABBIKAMU PAcIIO3HABAHUS U
3anMThl HH(pOpMAIMU, HHYOPMAITHOHHON

0e30macHOCTH JINYHOCTH,

OK 04. D¢ddexTuBHO
B3aUMO/ICHICTBOBATh
U paboTath B
KOJIJICKTHBE U
KOMaH/JIe

- TOTOBHOCTb K CaMOPAa3BUTHIO,
CaMOCTOSTEIILHOCTH U CaMOOIIPE/ICIICHHIO;
-OBJIa/ICHHE HaBbIKaMU yueOHo-
HCCIIeI0BATEIbCKOM, MPOEKTHOM n
COILIMAJIbHOM ACSITEIBHOCTH;

OBiageHnue YHHBEpPCAJIbHbIMH
KOMMYHUKATUBHBIMHU /IE/iCTBUSIMH

0) coBMeCTHasI IeATEJIbHOCTD.

- TIOHMMAaTh U HUCIOJIb30BaTh MPEUMYIIECTBA
KOMAaH/IHOW ¥ MHIUBUIyaJIbHOW PabOTHI;

- IIPUHUMATh LEIU COBMECTHOM
NesITebHOCTH, OpPraHU30BBIBATh U
KOOPJIMHUPOBATh JefcTBUs o ee

JNOCTUKEHUIO: COCTaBJIATh IUIAH JEUCTBHH,
pacnpenenarb pojld € Y4YETOM MHEHUU
YYaCTHUKOB o0cyX1aTh pe3ynbTaThl
COBMECTHOH paboThI;

- KOOPAMHHUPOBATh U BBHINIONHATH PaboOTy B
YCIIOBUSIX  pEajbHOr0, BHUPTYaJbHOTO H
KOMOHWHUPOBAaHHOI'O B3aUMOJICHCTBUS;

- OCYLIECTBJIATH MMO3UTUBHOE CTPATErHUECKOE
MOBEJEHUE B  PA3JIUYHBIX  CHUTyalHUsX,
MIPOSIBJISITH TBOPYECTBO M BOOOpaKEHHE, OBITh
WHUIIUATHBHBIM

Osaanenue YHHBEpPCAJbHBIMH
peryJiTHBHbIMHU AeHCTBUSMMU:

') MPUHATHE ce0s1 U APYTUX JII0/Ieii:

- NpUHUMAaTb MOTHBBI U APryMCHTBI APYTrUX

- yMeThb IUIAHUPOBaTh W  BBINOJHATH XUMHYECKUH  HKCIICPUMEHT
(mpeBpailleHusT OpPraHUYEeCKUX BEUIECTB IIPH HArpeBaHUU, IOTYyYCHHE
ATUJICHA M U3YYEHHUE €ro CBOMCTB, KaU€CTBEHHBIC PEAKIIMU HA aJlbJCTH]IbI,
Kpaxmall, YKCYCHYIO KHCIOTY; JeHaTypauus OelKOB MpH HarpeBaHuH,
[BETHBIC pEaKUuu OCNKOB; TMPOBOJUTH pEaKIMM HOHHOTO OOMEHa,
OTIPEIeNIATh CPEeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE pEaKlUU Ha Cyibdar-,
KapOoHaT- W  XJOPUA-aHUOHBI, HAa  KAaTHOH AaMMOHUS;  peIIaTh
AKCIIEpUMEHTAJIbHBIE 3afaun 1o TemMam "Metamwiel" u "Hemeramnsl") B
COOTBETCTBUHU C IMPaBWIAMHA TEXHUKH OE30MaCHOCTH MpPH OOpalICHUH C
BellecTBaMH U J1a00paTOPHBIM 00OPYJIOBaHHEM; MPEACTABIATh PE3yIbTaThl
XUMHYECKOT0 SKCIIEPUMEHTA B (POpMeE 3aIUCH YpaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyIUPOBATH BBIBOJBI HA OCHOBE 3THX PE3YyJIbTaTOB




Jronen npu
JIEATEIIbHOCTH;
- TpHW3HaBaTh CBOE NPABO M TPABO JPYTUX
JIIOZICH Ha OIINOKH;

- pa3BUBAThH CIIOCOOHOCTH MOHUMATh MUP C
MO3UIIMH JIPYTOTO YEJIOBEKa;

aHaJIn3e PE3YIbTaTOB

OK 07.
CopeilicTBOBaTH
COXPaHCHHIO
OKpYXaroIei
cpepl,
pecypcocOepexeHn
10, IPUMCHSATh
3HaHUs 00
U3MCHCHHUHU KJIMMAaTa,
TPUHIUITBL
OEPEIKITUBOTO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaIHSIX

B 00/1acTH 3K0710rH4€CKOT0 BOCIIUTAHMS:

- c(OPMHPOBAHHOCTH 9KOJIOTMUECKON
KYJbTYpbl, IOHUMAaHUE BIUSHUS COIUAIBHO-
SKOHOMMYECKUX TIPOLIECCOB HAa COCTOSHUE
MIPUPOJIHON U COLIMAIIBHON CPeJlbl, OCO3HAHUE
[JI00aBHOTO  XapakTepa  3KOJOTMYECKUX
npoOem;

- IUIAHUPOBAHUE U OCYLIECTBIICHHUE JIEWCTBHI
B OKPYXKaIOIIEH cpeie Ha OCHOBE 3HaHUS
LeJIEN YCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;
AKTUBHOE HENPUITHE AEUCTBUH, IPUHOCAILINX
BpEIl OKPYKAKOWIEH Cpeae;

- YMEHHE MPOrHO3UPOBATh HEOIATONPHUITHBIE

JKOJIOTHYECKHE ITOCJIEICTBHS
MpeaPUHUMAEMBIX JENUCTBUH,
MIPEAOTBPALIATh UX;

- pacliupeHue  OmblTa  JIeATEIbHOCTH

JKOJIOTMYECKON HAIIPaBIECHHOCTH;
- OBJIaJICHHE HaBbIKAaMU y4eOHO-
HCCIIEA0BATENBCKOM, IPOEKTHON U
COLIMAJIBHOU JEATEIbHOCTH,

- cdopMupoBaTh MPEACTABICHHUSA: O XHUMHUYECKOM  COCTaBJISIOLICH
CCTGCTBGHHOHay‘-IHOf/'I KapTuUHbI MHUpA, POJIU XHMMHUU B IMO3HAHUU SIBJICHUN
OpUpoAbl, B (OPMHUPOBAHMHM MBIIUICHUS M KYJIbTYpbl JHYHOCTH, €€
(YHKIIMOHAJIbHOW IT'PAaMOTHOCTH, HEOOXOJUMON Il PELIEHUS MPAKTUYECKUX
3aa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MPUPOAHON CpelE;

- YMeTh cOOJI0JaTh MpaBHiia HKOJIOTHMUYECKU 11€TIeCO00pPa3HOTO MOBEICHUS B
OBITY W TPYIOBOH ACATEIBHOCTU B IIEJISIX COXPAHEHHsI CBOETO 3/I0POBBS U
OKpYXarolle MPUPOIHON Cpebl; YUUTHIBATH OMNACHOCTH BO3JCHUCTBUS Ha
JKMBBIC OPraHMU3Mbl ONPCACICHHBIX BCHICCTB, IMOHHUMAA CMBICI IMOKA3aTCIIA
npeleIbHON JOMYyCTUMOI KOHIIEHTPAIHH

TIK 1.1. BeimmoyiHATs
IOJIEBBIE
reoIe3UIECKUe
paboThI HA
MPOU3BOJICTBEHHOM

B yacTu TPyA0BOro BOCIMTAHMS:

- TOTOBHOCTh K TPYIy, OCO3HaHWE LIEHHOCTH
MacTepcTBa, TPYA0II00UE;

- TOTOBHOCTHP K AaKTHMBHOM JEATEIILHOCTH
TEXHOJIOTHYECKOM " CoIMaJIbHOM

-YMCTb BbIABJIATH XaPAKTCPHBIC ITPU3HAKU U B3aMMOCBA3b U3YUYCHHBIX
HOHHTHﬁ, IMPUMCHATHE COOTBETCTBYIOIIUC IMTOHATHUA ITPH OITMCAHHUU CTPOCHUSA U
CBOICTB HCOPTraHNYCCKUX U OPraHUYCCKUX BCUICCTB U UX npeBpameHHﬁ;
BBISIBJIATDH B3aUMOCBS3b XUMUUECCKUX 3HAHUM C IIOHATHIMH U
MNpEACTaBICHUAMU JPYTHUX CCTCCTBCHHOHAYYHLIX MTPECAMETOB,




Y4acCTKe.

HaIpaBJICHHOCTH, CIIOCOOHOCTE
HWHUIIUUPOBATD, IJIaHUPOBATh u
CaMOCTOATCIIbHO BBIIIOJIHATH TaKYyro
ACATCIIBHOCTD,

OBJ1aieHHe YHUBEPCAJIbHBIMH YUeOHBIMU
NMO3HABATEJIbHBIMY JIeHCTBUSIMH:

a) 0a30Bble JOrn4ecKue AeicTBH:

- CAaMOCTOATENBHO (POPMYIUPOBATH U
aKTyaJlu3upoBaTh MpoOIeMy, paccCMaTpUBaTh
€€ BCECTOPOHHE;

- BHOCUTbH KOPPEKTUBHI B JICATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
L[eJIsIM, OLICHUBATh PUCKU MOCTIEACTBUIMA
NEeSTeTbHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIILICHUE PU
pelIeHUY KU3HEHHBIX MPO0JIeM;

B 06.1acTH HeHHOCTH HAYYHOTO O3HAHUS:
0) pabora c undgopmaiueii:

- BJIQJIETh HaBbIKAMU MOJIyYEHUS
“H(pOpMaIUU U3 UICTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO OCYILIECTBIISATh MOUCK,
aHaJIN3, CUCTEMATU3AINI0 U UHTEPIPETAIINIO
nH(OpMAaILIUY PA3TUYHBIX BUAOB U HOpM
MPEeACTABICHUS;

- TOTOBHOCTh K CAMOPAa3BUTHIO,
CaMOCTOSATEIILHOCTH U CaMOOTIPEJIEIICHHIO;
B) COBMECTHAS [1eATEJIbHOCTh:

- IOHUMATh U UCTIOJH30BaTh MPEUMYIIIECTBA
KOMaHJIHOW ¥ WHIUBUIYaTbHOU paboTHI;

- IPUHUMATH LIEJIM COBMECTHOU
NEeSTEIbHOCTH, OPTaHU30BBIBATH U
KOOPJIMHHUPOBATH JIEHCTBHUS 110 €€
JOCTUKEHUIO: COCTABJIATH IJIaH JCHCTBUM,
pacnpenensaTh pojau ¢ y4eTOM MHEHHI

-yMETh aHAJIM3UPOBATh XUMHUUECKYI0 HH(OPMAILIKIO, TOTyYaeMy0 U3 Pa3HbIX
HUCTOYHUKOB (CpeACTB MaccoBoi nH(popmanmu, cetb IHTEpHET U ApyTHE);

- BJIaJIETh OCHOBHBIMHM METOJIaMH Hay4YHOT'O MO3HAHUS BELIECTB U
XUMHYCCKUX SIBICHU (HAOII0CHIE, U3MEPEHHE, SKCIIEPUMEHT,
MOJICIIUPOBAHUE);

-chopMHUpOBaATEH MPECTABICHUS: O XUMUYECKOM COCTABIISIONIEH
€CTECTBEHHOHAYYHO! KAPTUHBI MUPA, POJIM XMMUU B TO3HAHUHU SBJICHUI
IPHUPOJIBI, B (OPMUPOBAHUY MBIIIUICHUS ¥ KYJIbTYPhI TUYHOCTH, €€
(GYHKIIMOHATIBHON IPaMOTHOCTH, HEOOXOIUMOI1 ISl pelIeHUsI MPAKTUYECKUX
3aJ1a4 ¥ YKOJIOTHYECKA 00OCHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U
MIPUPOJTHON cpene;

- YMETb CO0JII0IaTh MPaBHJIa SKOJOTUYECKH 11€7IeCO00Pa3HOI0 MOBEICHHUS B
OBITY U TPYAOBOH JEATEIHHOCTH B IIENISX COXPAHEHUSI CBOETO 3/10POBbS U
OKPYXaIOIIEH TPUPOIHON CPEIbl; YUUTHIBATh OMTACHOCTh BO3/ICHCTBUS Ha
JKUBbIE OpPTraHU3Mbl OIIPE/ICTICHHBIX BEIIECTB, IOHUMAsl CMbICH I1OKa3aTess
MPEAEIbHON TOMYCTUMOW KOHUEHTPALUU
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YYaCTHUKOB 00CYXJ1aTh pPe3yIbTaThl
COBMECTHOI paboThI;

I) IPUHSATHE ce0s U APYTUX JIIOAei:

- MPUHUMATh MOTUBBI U APTYMEHTHI JIPYTUX
JIIOJIEW MIPU aHAJIM3€ PE3YJIbTAaTOB
JEATEIIbHOCTH;

- IPU3HABATh CBOE IIPABO M MPABO APYrUX
JIIOZICH Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATH MUP C
ITO3HULIMH IPYTOT0 4eJI0OBEKa

B 00/1acTH 3K010rH4€CKOT0 BOCIIUTAHMSA
- ¢(hOpMHUPOBAHHOCTH HKOJIOTHIECKOM
KYJIbTYpbl, IOHUMaHHUE BIUSHUS COILIUATBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSIHUE
MPUPOJIHON U COLUATIBHOM CpeJibl, OCO3HAHUE
J100aJIbHOTO XapaKTepa 3KOJOTHYECKUX
npo0em;

- IUITAHUPOBAHKE U OCYILECTBICHUE AEHCTBUI
B OKPY’KaIOLIEH Cpelle Ha OCHOBE 3HAHUSA
LeJIeN YCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;
-aKTUBHOE HENIPUITHE JENCTBUH,
MPUHOCSIINX BPE OKPYKAKOIIEH CPELE;

- YMEHHE MPOTHO3UPOBATH HEOIATOMIPHUATHBIE
JKOJIOTUYECKHE MOCIEACTBUSA
MPEANPUHUMAEMBIX JIEMCTBU,
MpEeA0TBpAIaTh UX;

- pacuIMpeHME OMbITa ACATEIBHOCTH
9KOJIOTUYECKON HAIIPaBIEHHOCTH;

- OBJIaJICHUE HaBBIKaMH y4eOHO-
HCCIIEA0BATENbCKOM, IPOEKTHON U
COLIMAJIBHON J€ATEIbHOCTH

- IUTAHUPOBAHHE U OCYILECTBICHUE JECHCTBUI
B OKPY’KaIOLIEN Cpelie Ha OCHOBE 3HAHUS
LeJIeN YCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;

11



AKTUBHOE HENPUATHE IEHCTBUM, IPUHOCIIINX
BpEJl OKPYKAKOUIEH CpeAE;

- YMEHHE MPOTHO3UPOBATH HEOIATONIPUITHBIE
9KOJIOTMUYECKUE TIOCIIEICTBUS
NpEINPUHUMAEMBIX JICHCTBUM,
IIPEeIOTBPALLATD UX;

- pacUIMpEHME OIbITA ACATEIBHOCTH
9KOJIOTUYECKON HAIIPaBICHHOCTH;

- OBJIaJIeHUE HaBbIKaMH y4eOHO-
HCCIIEA0BATENBCKOM, IPOCKTHON U
COLIMAJIBHOW JEeSATEIbHOCTH;

12



2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHOM JUCIUILIAHBI

«XHUMUSA»

2.1. O0beM TUCHUILINHBI U BBl y4eOHOH padoThI

Buna yueOHoii padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUIINHBI 72
6 m.4. 8 ghopme npaxmu4eckol N0O20MoeKu 4
B T.4.

OcHOBHOe coep:KaHue 64
BT. 4.:

TeopeTudeckoe o0ydeHue 32
MPAKTUYECKHUE 3aHITUS 24
1abopaTOPHBIE 3aHATHS 10
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue 6
NPHUKJIATHOT0 MOAYJIfA)

BT. U.:

TEOpETHUECKOe 00yUueHne 2
IIPAKTUYECKUE 3aHATUS 4
IpomexkyTounas arrectanus (auddhepeHInpPOBAHHBIN 3aUeT) 2
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2.2. TeMaTnyeCcKMil IJIAH U COAEPKAHME JUCHUILIHHBI

B ToM uncie

HaumeHoBaHue Conep:kanue y4yeOHOro Marepuasia (0OCHOBHOE M IPO(ecCHOHAILHO- Oo0bem dopme dopmMupyembie
pa3aesioB M TeM | OPUEHTHPOBAHHOE), 1a00PATOPHbIE U MPAKTUYECKHE 3aAHATHS, IPUKJIATHOH MOTYJ/Ib YacoB |MPAKTU4YeCKOM | KOMIIeTeHIIUN
NMOAr0TOBKH
1 2 3 4
OcHoBHOE coepKaHue 64
Pa3nea 1. OcHOBBI CTpOEHUs BelecTBa 6
Tema 1.1. OcHoBHoOe coaepkaHue 4 OK 01
Crtpoenue aToMOB
XAMHUECKHX Teoperuyeckoe o0yueHue 2
AJIEMEHTOB U y .
npupoaa CoBpeMeHHast Mojielb cTpoeHus: atomMa. CHUMBOJMYECKUM SI3bIK XUMHU. XHUMHYECKUN
XUMIYECKOi AJIEMEHT. DJEeKTpoHHas KoH(urypauus atoma. Knaccudukanus XUMUYECKUX SJIEMEHTOB
CRSI3H (s-, p- d-aneMeHTm). BasienTHBIE 2JIEKTPOHBI. BalleHTHOCTS. ?HGKTpOHHaﬂ npupoza 2
XUMHYECKON CBSI3U. DNEKTPOOTPHUIATETFHOCTh. BUABI XUMUYECKOW CBSA3HM (KOBaJeHTHas,
WOHHAas1, METaJNIMYecKasi, BOJIOPOIHASI) U CIIOCOOBI €e 00pa3oBaHUs
IIpakTyeckoe 3ansaTue Ne 1 2
Pemenne 3amannii Ha MCITOJIL30BaHNE XMMHWYSCKON CHMBOJIMKM W Ha3BaHWM COEIMHEHUH
10 HOMEHKJAType MEXKIYHApOJHOTO COK03a TEOPETUYECKOM M MPUKIATHON XUMHUU, U
TPUBHAJIBHBIX HA3BaHUW JUIsI COCTABJICHUS XUMHUYECKHX (OPMYyJT JIBYXaTOMHBIX
COeMHEHNI (OKCUAOB, CyIb(GUAOB, TUIPHAOB M T.I.) U JAPYTUX HEOPraHMYECKHUX 5
COEIMHEHU OTAENBHBIX KJIacCOB.
[IpakTrueckue 3aaHusi HA YCTAHOBJIEHHUE CBSI3U MEXK]y CTPOCHHEM aTOMOB XMMHUYECKUX
AJIEMEHTOB W TIEPUOJUYECKMM HM3MEHEHHEM CBOWCTB XHWMHUYECKHX DJIEMEHTOB U HX
COEIMHEHUI B COOTBETCTBHH C MOJ0KeHHEeM [lepruoauueckoil CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:kaHue 2 OK 01
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[Tepuoanueckuii
3aK0H W Ta0JuIa
.. MenneneeBa

IIpakTnueckoe 3ansitue Ne 2

[Tepuonnueckas cucrema xumMuueckux 31neMeHToB .M. Menneneea. ®U3nuecKuii CMbICIT
[Tepuonuueckoro 3akona [[.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMH MTPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBHH
C TIOJIO’KEHUEM XMMHUYECKOTo dieMeHTa B [lepuoanueckoit cucreme. MupoBo33peHUYECKOE
n Hay4Hoe 3HadeHue [lepnoanueckoro 3akona /.M. Menneneesa. [Ipornossr [1.1.
MenaeneeBa. OTKPBITHE HOBBIX XUMUYECKUX JIEMEHTOB.

Perrenue npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUN HA XapaKTEPU3AIUIO
XHMUYECKHX DJIEMEHTOB «MeTanuyeckue / HeMeTalZINUeCKUe CBOMCTBA,
AIEKTPOOTPHUIIATEIHHOCTh XUMUYECKHUX AJIEMEHTOB B COOTBETCTBUH C UX AJIEKTPOHHBIM
CTPOCHHUEM U MOJIOKEHUEM B IEPUOJUYECKON CUCTEME XUMHUUECKUX AeMenToB J[. M.
MenpaeneeBay

OK 02

Paznen 2. XumMuyeckue peakuuu

10

Tema 2.1. Tumer
XAMHAYECKHAX
peakiuii

OcHOBHOe coiep:KkaHue

TeopeaneCKoe oﬁyqelme

KHaCCI/Iq)PIKaHI/ISI 1 TUIIBI XUMHNYCCKHUX peaKHI/IfI C Y4aCTHUEM HCOPraHUYCCKHUX BCIICCTB.
CocraBneHue ypaBHCHI/Iﬁ peaKHI/Iﬁ COCAMHCHUS, PA3JIOKCHUS, 3aMCIICHU A, O6MeHa, B T.4.
peaKHI/Iﬁ rop€HHs, OKUCIICHUA-BOCCTAHOBJIICHUA.

YPaBHeHI/IH OKHCJICHHS-BOCCTaHOBICHHS. CTeneHb okuclieHus. OKUCIUTENb 1
BoccTaHOBUTENL. COCTaBIICHUE U YpaBHUBAHUC OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX
peaKHI/Iﬁ MCTOIOM 3JICKTPOHHOT'O Oananca. OKUCIUTEIIEHO-BOCCTAHOBHUTEIIbHBIC pCaKknuun B
npupoac, NpoOU3BOACTBCHHEBIX MMPOLECCAX U KUBHCACATCIIBHOCTU OPraHN3MOB

IIpakTuyeckoe 3ansaTue Ne 3, 4

KonnuecTBeHHble OTHOLIEHUS! B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U
pacueTsl MO YpaBHEHHMSIM XUMHUYECKHX peakiuil. Moy Kak eIuHHUIla KOJIWYecTBa
BeniecTBa. MousipHass Macca. 3aKOHBI COXPAHEHHMsS MacChl M DHEPrHM. 3aKoH ABOraapo.
Mounsipabiii 00beM Ta30B. OTHOcHUTENIbHAs IUIOTHOCTh Ta30B. PacyeTsl Mo ypaBHEHUAM
XMMHUYECKHX PEAKIMH C MCIOJIb30BAHWEM Macchl, 00beMa (HOpMaJbHbIE YCIOBUS) I'a30B,
KOJINYECTBA BEILIECTBA

OK 01
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Tema 2.2. OcHOBHOe coep:KaHue 4 OK 01
DIIEKTPOJIUTHYECKA OK 04
s cconmanus i | 1 €opeTHdecKoe odyyenue 2
MOHHBII 0OMeH

Teopust 3aEKTpOIUTHUECKON aucconuanvu. HMoOHBI. OJNEKTPOIUTHI, HEIIEKTPOJIUTHI.

Peakuuu monnoro oobmena. CocrtaBieHHE peaklMii HOHHOTO OOMEHa IyTeM COCTaBIICHUS 5

UX TMOJHBIX U COKPAILIEHHBIX MOHHBIX YpaBHEHUU. KHCIOTHO-OCHOBHBIE peaklUu. 3aJaHus

Ha COCTaBJICHHE NOHHBIX peaKiuit

JlaGopaTopHoe 3ansiTHe Ne 1 2

JlaGopaTopHas paboTta “THITbl XUMHUYECKUX PEaKIIHii”.

HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY MCXOJHBIX U 00OPa3yIOIIMXCsl BELIECTB) U 5

MIPU3HAKOB XUMUYECKUX peakiuil. [[poBeaeHne peakiiuii HOHHOro 0OMeHa, onpeeeHue

Cpelbl BOAHBIX PACTBOPOB. 3a/1aHUs HA COCTaBJICHHE HOHHBIX peaklui
Paznean 3. CTpoeHue U CBOIiCTBA HEOPTAHUYECKHUX BelEeCTB 16
Tema 3.1. OcHoBHOe coaep:kaHue 4 OK 01
Knaccudukanmus, OK 02
HOMEHKJIaTypa U Teopernueckoe o0yuenue 2 MK 1.1
CTpOECHHE .

[Ipenmer Heoprannyeckoit xumun. Kiaccugukanus Heopraunueckux Bemects. IIpocTsie n
HEOPTaHUYECKUX

p CIIOHbIE BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCUIBI, TUIPOKCUIBI,

BCILCCTB KHCJIOTHI, COJIN). B3auMOCBS3b HEOPraHMUECKHUX BEIIECTB. ATPEraTHbIe COCTOSIHUS

BemiectBa. Kpucrannuyeckue u amopdHbie BemecTBa. THUITBI KPUCTATUIMYECKUX PEHIETOK 5

(aTomHas1, MOJIEKyJIsipHAasi, HIOHHAs!, METaJlInyecKas). 3aBUCUMOCTh (PU3HUECKHUX CBOWCTB

BEILIECTBA OT THUINA KPUCTAIUIMYECKON PEIIETKH. 3aBUCUMOCTh XUMHUECKOM aKTUBHOCTH

BEIIIECTB OT BUJIa XMMHYECKOH CBSI3M M THIA KPUCTALTUYECKON pemeTku. [IpuauHbt

MHOT000pa3us BELIECTB

IIpakTyeckoe 3ansaTue Ne 5 2

HomMmeHnkiiatypa HeOpraHM4ecKux BEIIECTB: HA3BaHUE BEUIECTBA UCXO/S U3 UX XUMUYECKOMN 2
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(GopMyJIBl MIIM COCTABICHHE XUMUYECKOH (POPMYJIbI UCXOSI U3 HAa3BaHUS BEILLECTBA MO
MexayHapoaHoi (MIOITAK) wnu TpuBraibHON HOMEHKIIATYpE.

Pemenne mnpakTHuecKMX 3alaHUM MO KiaccU(UKAMKM, HOMEHKJIAType U XUMHUYECKUM
(dopMynIaM HEOPraHNYECKHUX BEIIECTB PA3IUYHBIX KJIAcCOB (YrapHbIi a3, yriaeKUCIbId ras3,
aMMMaK, TalleHas M3BeCTb, HeralleHas M3BEeCTb, MIUThEBAs COJA M JPYTUX): Ha3blBaTh U
COCTABIIATH (POPMYJIBI XUMHUECKUX BEIIECTB, ONPEACIATH PHUHAICKHOCTD K KIIaccy.
HcTounuku xuMudeckoi nHdopMauu (cpeacTB MaccoBoi HHGpopmanuu, cetb HTepHeT
u npyrue). [Torck nndpopmanuy o Ha3BaHUAM, UACHTUPHUKATOPAM, CTPYKTYpPHBIM
dbopmynam

Tema 3.2. dusuko-
XHUMHYECKHE
CBOMCTBA
HEOPTraHUYECKHUX
BCIIICCTB

OcHOBHOe coiep:KkaHue

Teoperuueckoe o0yueHue

Mertamner. O0mue Gu3ndecKue 1 XUMHYECKUE CBOMCTBAa MeTAIIOB. CIIOCOOBI MOTy4eHusI.
3HayeHUEe METAJJIOB M HEMETAJUIOB B MPHUPOJE U KU3HEIACATEIbHOCTH 4YEJIOBEKA U
opranusmoB. Koppo3usi MeTaymioB: BUABI KOPPO3UH, CIOCOOBI 3allUThl METAUIOB OT
KOPpO3H1H

Hemeramner. OOmue ¢usnyeckne M XUMUYECKHE CBOWCTBA HEMETAIUIOB. THIHYHBIC
cBoiictBa HeMetayuioB IV— VII rpynn. Knaccudukanus u HOMEHKIIATypa COEIUHEHUMN
HeMeTallIoB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IIPUPO/JIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNMYCCKUX BCUICCTB (OKCI/II[OB,
TUAPOKCUIAOB, KUCIIOT, coJieil u ,Z[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB IIPOCTBIX
BCIICCTB, BOOOPOJHBIX COGHHH@HHﬁ, BBICHINX OKCHUAOB U THIPOKCHUIOB

IIpakTyeckoe 3ansaTue Ne 6, 7

CocraBiieHHe ypaBHEHMH XHUMHUYECKHX pEaKkUUid C y4acTHEM IMPOCThIX U CIOKHBIX
HEOPraHUYECKUX BEIECTB: METAJJIOB U HEMETAJUIOB; OKCUIOB METAIUIOB, HEMETAIIIOB U
aM(pOTEepHBIX JJIEMEHTOB, HEOPraHWYEeCKUX KHCIOT, OCHOBaHMH U aM(pOTEpHBIX
TUAPOKCHUIOB; HEOPTAaHUUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

Pemenne mpakTHKO-OPHMEHTHPOBAHHBIX TEOPETHUYECKUX 3aJaHMIl HA CBOWCTBA, COCTAB,
noJiyyeHue u 6e30MacHoe UCIO0Ib30BAHNE BaKHEHIINX HEOPTaHUUECKUX BELIECTB B OBITY U
MIPAKTUYECKON EATEIbHOCTH YEI0BEKA

OK 01
OK 02
K 1.1
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Tema 3.3. OcHOBHOe coep:KaHue 2 OK 01
Nnentuduxanus OK 02
HEOPraHMYeCKHX JlaGopaTtopHoe 3ansiTHE Ne 2 2 OK 04
BELICCTB

JlaboparopHas padora «neHTrudukamnysi HECOpraHUMIECKUX BEIICCTBY.

Pemenne 5SKCHepUMEHTaIBHBIX 3a7ad 10 XMMHMYECKMM CBOWCTBAM METalIOB U

HEMETAJIJIOB, 110 PACIIO3HABAHUIO U MOJIYUYEHHUIO COEAMHEHUH METaJJIOB U HEMETAJIJIOB. 5

WnenTudukanys HEOPraHMYEeCKUX BELIECTB C HCIOJIb30BAHUEM HUX (PU3UKO-XMMHUYECKHX

CBOWCTB, XapaKTepHBIX KauyeCTBEHHBIX peakiuii. KauecTBeHHble peakuuu Ha cynbdar-,

KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI
Pa3znen 4. CTtpoeHue 1 CBOMCTBA OPraHMYEeCKHUX BelIECTB 24
Tema 4.1. OcHoBHOe coJep:kaHue 4 OK 01
Kiaccudukanms, K 1.1
cTpoeHue 1 Teoperuyeckoe o0yueHue 2
HOMEHKJIATypa . .

[losiBneHue u pa3BUTHE OPraHUYECKON XMMHMH Kak Hayku. [IpenMer opraHnueckoil Xumuu.
OPTaHHACCKHX MecTo u 3HaYeHHE OpPraHMYeCcKON XUMHUU B CUCTEME €CTECTBEHHBIX HaYyK.
BeIIECTB XUMUYECKOE CTPOEHUE KaK IOPANOK COCIUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HX

BaJICHTHOCTU. OCHOBHBIE TOJOXKEHUS TEOPUU XHMUYECKOTO CTPOEHHUS OPraHuYecKuX

coequHeHuil A.M. bytnepoBa. VYrueponHblli CKEJIET OpPraHUYEeCKOW  MOJIEKYJIBL.

3aBUCHUMOCTb CBOICTB BEIIECTB OT XHWMHUYECKOTO CTpoeHHs MoJekyn. W3omepus wu 4

U30MEDPBI.

[lonsitTue o ¢dynkunoHanpHoi rpynme. Pagukan. Ilpunuunsr — kinaccupukanuu

OpPraHUYECKUX COEAUHEHMN. MexXnyHapoaHas HOMEHKIIATypa U PUHIUIIBI HOMEHKIIATYPbI

opraHuueckux coenuHeHuil. [lonsarue 06 azoTcomepx aliux COCIUHEHUSIX, OMOIOTHYECKH

aKTUBHBIX BellecTBax (yrieBojax, »XHpaxX, Oelkax U JAp.), BBICOKOMOJEKYISPHBIX

COEMHEHUSX (MOHOMED, OJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTuyeckoe 3ansaTue Ne 8, 9 4

Homenknatypa OpraHM4eckMX COEIMHEHUN OTHENIBHBIX KJIACCOB  (HACBIILEHHBIE,

HEHACBILICHHbIE U apOMaTHUYECKHUE YTJIEBOJOPO/Ibl, CHUPTHI, (P€HOIBI, albIETUIbl, KETOHBI, 4

Kap6OHOBBIe KHUCJIIOTBI U I[p) CocraBneHue NOIHBEIX U COKpAICHHBIX CTPYKTYPHBIX
CbOpMy.]'I OpraHU4YE€CKUX BCHICCTB OTACIBHBIX KJIACCOB, HWCIIOJb3Yyd HX Ha3BaHUA 110
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CHCTEMaTUYeCKON M TPUBUAIBHOW HOMEHKJIAType (ITWJIEH, aleTUJIeH, MIMLEPUH, (eHod,
dopmanpaerua, yKCycHas KHCIOTa, TAMOMH). Pacuetsl mpocrteiimeir  ¢GopmyIbl
OpPraHUYECKOM MOJIEKYJIbl, UCXOJI U3 3JIEMEHTHOro cocTaBa (B %)

Tema 4.2.
CsolicTBa
OpTraHUYECKHUX
COCIMHEHU I

OcHOBHOe coiep:KkaHue

12

TeopeTnyeckoe o0yueHue

OU3NKO-XUMUYECKUE CBOMCTBA OPraHWYECKUX COCIUHEHUIl OTAEIbHBIX KJIACCOB
(ocobeHHOCTH KJIacCU(UKAIIMKA U HOMEHKIIATYphl BHYTPH KJIacca; TOMOJIOTHUSCKUAN P U
obmast (opmyna; uzomepus; (pu3MUEecKHe CBOMCTBA; XMMHUYECKHE CBOWMCTBA; CIOCOOBI
MOJTyYEHU):

— IMpeAeNbHbIE YIIeBOJOPOAbI (AlKaHbl M LMKIOAJIKaHbl). ['OpeHne MeTaHa Kak OJAMH U3
OCHOBHBIX HMCTOYHUKOB TE€IUIa B IPOMBIIUIEHHOCTH M ObITy. CBoOiCcTBAa NPUPOIHBIX
YIIIEBOJOPOJOB, HAX0KICHHUE B IIPUPOJE U IPUMEHEHHE aJIKAHOB;

— HempezenbHble (AIKEHbl, AJIKUHbI U alKaJUeHbl) MU apOMAaTHYECKHUE YIJIEBOJIOPOJIBI.
['openue aneTmieHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHU JUIS CBAPKU U PE3KHU
METaJUIOB

— KUCIIOpOJICOJepKAIIe COeTUHEHUS (CTUPTHI U (PEeHOJIBI, KAPOOHOBBIE KUCIOTHI U A(PUPHI,
aNbJIeru/Ibl U KETOHBI, JKUPBI, yriieBoAbl). [IpakTuueckoe mpUMEHEHHE STUIICHTIIMKOJIA,
rnuiepuHa, ¢perona. [Ipumenenue dopmanbaernaa, aneTalbleruia, YKCYCHOM KHUCIOTHI.
MBpbi1a Kak coJI BbICIIMX KapOOHOBBIX KMCIOT. Moroline cBoicTBa Mbliia

— a30TcoJepIKaILINe COCIMHEHHUS (aMuHBI u AMUHOKHCIIOTBI, OemKu).
BricokoMonekysipHble  COEIMHEHUs (CHMHTETHMYECKHEe M OMOJOrMYeCKU-aKTHBHBIE).
Monomep, nonuMmep, CTpyKTypHOe 3BeHO. Ilonmmmepusanus STHIEHa Kak OCHOBHOE
HaIIPABJICHUE €T0 UCIIONIb30BaHMS.

I'eneTnyeckas cBs3b MEXKYy KlacCaMu OPraHU4ECKUX COCIUHEHUN

IIpakTyeckoe 3ansaTue Ne 10

CBoiicTBa  OpPraHMYeCKMX COEIMHEHUN  OTAENbHBIX  KJIaccoB  (TpUBHANbHAs U
MEXJIyHapoJHas HOMEHKIATypa, XHUMHMYECKHE CBOMCTBa, CIOCOOBI  MOJYy4EHHs):
npeneabHble (aTKaHbl U UKIOAJIKaHbI), HEMpeieabHble (QIKEHbI, aTIKUHbI U aJKaJueHbl) U

OK 01
OK 02
OK 04

K 1.1
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apoMaTHYeCKHUEe YTJIEBOJOPOAbI, CHUPTHl U (HEHOJbI, KapOOHOBBIE KHUCIOTHI U 3(UPHL,
QIbJCTUIBI U KETOHBI, aMMHBI U AMUHOKHUCIOTHI, BBICOKOMOJIEKYJISIPHBIE COCIMHECHHUS.
3aaHus HAa COCTaBJICHHE YPaBHEHUI XMMHUYECKHUX PEaKIUil ¢ y4acTHeM OpraHMYeCKHX
BEILIECTB HA OCHOBAHUU UX COCTaBa U CTPOCHUS

IIpakTnueckoe 3ansaTue Ne 11

CocraBiieHue cxeM peakiuil (B TOM YHCIE MO MPEIIOKEHHBIM [ENOYKaM MPEeBPALICHHI),
XapaKTepU3yIOUIMX XUMHUYECKUE CBOWCTBA OPraHUYECKUX COEIAMHEHUN OTIEJIbHBIX
KJIACCOB, CIIOCOOBI UX MOTYYEHUS U Ha3BaHUE OPraHUYECKUX COCAMHEHUI M0 TPUBUAIBHON
WM MEKIYHApOJHOW CUCTEMATUYECKON HOMEHKIIATYpE.

Pemenne  mpakTUKO-OPMEHTHUPOBAHHBIX  TEOPETHMUECKUX  3aJaHUl Ha  CBOICTBa
OpPraHUYECKUX COEAMHEHUN OT/IEIbHBIX KJIACCOB

JlabGopaTopHas padora Ne 3

JlaboparopHas padota “IIpeBpaiieHuss OpraHuYeCcKUX BEIIECTB MPU HArpeBaHUU'".
[losnydyeHnue sTuieHa U U3yyeHUE €ro CBOMCTB. MoaenupoBaHue MOJIEKYJ U XUMHUYECKUX
IpeBpallleHH Ha MpUMepe 3TaHa, FTUJICHA, alleTHIeHa U Jp.

Tema 4.3.
WUnentuduxanms
OpPTaHHYECKUX
BEIIECTB, UX
3HAYEHUE U
MpPUMEHEHHE B
OBITOBOH U
MIPOU3BOICTBEHHON
EeSTETLHOCTH
YeJI0BEKA

OcHoBHOE coaepKaHue

Teopernyeckoe o0yueHue

buooprannueckne coenuHeHUs. [IpuMeHeHHME W OHOJIOTHYECKAash pPOJIb  YTJIEBOJOB.
OxucneHne yrieBo0B — UCTOUYHUK SHEPTHH KUBBIX opranu3mMoB. O01acTu mpUMEHEHUs
amuHoOkuciOT. IIpeBpamienust O6enkoB muimy B opraHu3zMe. buonormueckue (yHKIUU
OenkoB. buonormueckue ¢GyHKIUM KUPOB. Poilb opraHuveckod XUMHUHM B pEIICHUU
po0JeM MHUIIEBOI 6€30MacHOCTH

Ponp opranuueckoil XMMUM B pEIIEHWH MPOOJIEM SHEpPreTuyeckoi Oe30MacHOCTH, B
pa3sBUTUM MEAMIMHBI, CO3/JaHUM HOBBIX MAaTE€pPHAJIOB, HOBBIX MCTOYHHUKOB DSHEPruu
(anmpTEepHATUBHBIE UCTOYHUKH 3Heprun). OMacHOCTh BO3ACUCTBUS HA KUBBIE OpPTraHU3MBbI
OpPraHMYeCKHUX BEIIEeCTB OTJENBHBIX KJIaccoB (YIJIEBOJOPOIbI, CHHUPTHI, (HEHOJIHI,
XJIOPOpPraHUYecKHe MPOU3BOJHBIE, aJTbAECTUABl U JAp.), CMBICH IOKa3aTelsl MpeleiabHO

OK 01
OK 02
OK 04
K 1.1
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JIOTTyCTUMOW KOHIICHTpAIun

JlabopaTopHoe 3ansitue Ne 4

Jlaboparopuast paborta: “HaeHTudukamus OpPraHWYECKUX COCIUHEHUN OTICIBbHBIX
KJIacCOB”

Wnentudukanuss OpraHUYeCKUX COCIMHCHHUH OTICNBHBIX KJIAcCOB (HAa MpUMEpe
aJIbJICTUIOB, Kpaxmalia, YKCYCHOM KHCIIOTBI, OCJIKOB H T.I1.) C HCIIOJIb30BaHHEM UX (DU3HKO-
XMMHUYECKMX CBOMCTB M XapaKTePHBIX KAueCTBEHHBIX peakiuil. Jlenarypamus Oeika mpu
HarpeBaHuu. l[BeTHbIe peakiuu OelkoB. BO3HUKHOBCHHE aHAIMTUYECKOTO CUTHAjIa C
TOYKHA 3pPEHHUS XHMHYECKHUX TIPOIECCOB TMPU MNPOTEKAHWHM KAadeCTBEHHOW pEaKIUH,
MO3BOJISIONICH UICHTH(GUIIMPOBATH MPEIJIOKCHHBIC OPTaHUYECKUE BEIIECTBA

Konrpoakuas CTpyKTypa 1 CBOICTBa OPraHUYECKUX BEIIECTB
padora 3

Kunernueckne M TepMoIMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XMMHYECKHX
Paspgen 5. .

peakuuii
CkopocTb OcHoBHOe coaep:kaHue OK 01
XUMHUYECKHUX OK 02
peakiuii. Teoperuueckoe o0yueHue K 1.1
XHUMHYECKOE
paBHOBeCHe CKOpoCTh peakIiy, €e 3aBUCUMOCTh OT Pa3NIUYHBIX (DaKTOPOB: MPHUPOABI PEearnpyroInx

BCIICCTB, KOHICHTPAINU PpCarupyromux BCIICCTB, TEMIICPATYPLI U TIJIOIIaAN peaKHHOHHOﬁ
noBepXxHOCTU. TeruioBele 3PGEKThl XMMHUYECKMX peakiuil. DK30- U 3HIOTEPMHUYECKHE,
PEAKIIMH.

OOpatuMocTh peaknuid. XUMHUYECKOEe PaBHOBECHE M €ro CMEIIeHHWE MOoJ JCHCTBUEM
pasIUUYHBIX (PAKTOPOB (KOHIIEHTPAIMS PEareHTOB WM TPOAYKTOB PEaKIWU, JaBJICHUE,
TEMIEpPATypa) A CO3JaHUS ONTUMAJIBHBIX YCIOBUI NPOTEKAHUS XMMHUECKHUX ITPOLIECCOB.
[Tpunnun Jle arense
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IIpakTH4eckoe 3ansaTue Ne 12 OK 01
OK 02

Pemenne mpakTUKO-OPHEHTHUPOBAHHBIX 3a/JaHUl Ha aHamu3 (aKTOPOB, BIUSIOMIMX HA K 1.1

U3MEHEHHE CKOPOCTHM XHUMHUYECKOM peakuuu, B T.4. C IIO3HLHHA DKOJOIMYECKU

11€J1ec000pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JESATEIBHOCTH B LESIX COXPAHEHUS

CBOETO 310POBbsI U OKPY KArOIIEH IPUPOIAHOHN CPEbl.

PemreHne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUN Ha npuMeHeHue npuHuuna Jle-Illarense

JUIL HAXOKJCHHUS HAIpPaBICHUS CMEILICHUS PAaBHOBECHS XMMHUYECKOM PEaKLMM W aHAIU3

(bakTOpOB, BIUAIONINX HA CMEIIEHINE XMMUYECKOTO PaBHOBECHUS
Pa3pea 6. PacTBOpbI
TeMma 6.1. OcHOBHOe coiep:KaHue OK 01
ITonsATHE O OK 02
pacTBOpax Teoperuueckoe o0yueHue OK 07

PactBopenne kak Qusmko-xuMudeckuii mporecc. PactBopsl. CrocoObl MPUTOTOBICHUS IK 1.1

pactBopoB. PactBopmMocTh. MaccoBass 10as pacTBOpeHHOro BemecTBa. (CMblc

[IOKa3aTeyisl MPEeIesIbHO JIOMYCTUMOM KOHLIEHTPAallMM M €ro MCIOJIb30BaHME B OLCHKE

HKOJIOTUYECKOM 6€30MacHOCTH.

[IpaBuiia 5K0JI0TrMUECKH 11€1€CO00Pa3HOro MOBEACHUS B OBITY M TPYAOBOH AESITEILHOCTH B

LEISIX COXPAHEHHs CBOETO 370pOBbS M OKPYKAIOLIEH NPUPOJHOW Cpelbl; ONAacHOCThb

BO3JICHICTBUS Ha KUBbIE OPraHU3MBbI OIIPE/IETICHHBIX BELECTB.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN HA PAaCTBOPBI, UCIIOJIb3YyEMBIE

B OBITOBOM M IPOU3BOJCTBEHHOMN JESATEILHOCTH YEJIOBEKa
Tema 6.2. OcHoBHOE conep:kanue OK 01
Hccnenoanue OK 02
CBOMCTB PacTBOPOB JlabopaTopHoe 3ansiTue Ne 5 OK 04

K 1.1

JlabopaTtopHas pabota «I[IpuroroBieHue pacTBOPOBY.

[IpuroToBneHue pacTBOPOB 3aJaHHOW (MaccoBoil, %) KOHIEHTpanuu (C MPaAKTHUKO-
OpPUEHTUPOBAHHBIMU BOIPOCAMHM) U OTIPE/IeTICHIE CPEIbl BOJIHBIX PACTBOPOB.

Pemenuie 3a1a4y Ha IPUTOTOBIEHUE PACTBOPOB

IIpo¢eccnona/ibHO-OPHEHTHPOBAHHOE COAEPKaHUE (COAepKAHHE TPUKJIIATHOTO MOLYJIs1)
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Paznen 7. Xumusi B ObITY ¥ IIPOU3BOACTBEHHO AeATEILHOCTH YeJ0BeKA 6 OK 01
OK 02

Xumusi B ObITy 1 [OCHOBHOE COAepIKaHHe 6 OK 04
MIPOU3BOCTBEHHOM OK 07
JCATEIILHOCTH Teoperudeckoe o0yueHue 2 K 1.1
YeJI0BEKa :

Hogeiimme 10oCTHXEHUS XUMMUYECKON HAYKH M XMMHUYECKOW TexHosioruu. Posb xumuu B

00eCreYeHn: JKOJIOTUYECKOW, IHEPreTHUYECKON M THIIEeBOH 0e30macHOCTH, Pa3BHTHU

MemuiuHbl. [lpaBuna moucka W aHalM3a XUMHUYECKOW HHGPOPMAIMHM U3 PAa3IUIHBIX 2

WUCTOYHUKOB (HayyHas ¥ y4eOHO-Hay4dHas JTUTEpaTypa, CPEeICTBA MACCOBOM HH(OPMAIIHH,

cetb IHTEpHET)

IIpakTuyeckne 3ansitus Ne 13, 14

[Touck m aHanmu3 KEWCOB O MPUMEHEHWH XMMHYECKHUX BEIIECTB U TEXHOJIOTUUA C YYETOM

Oyaymie NpopeCcCHOHAIBHOW ACATENHPHOCTH IO TEMaM: BaKHEWINHNE CTPOUTEIbHBIC

Marepuaibl, KOHCTPYKIIMOHHbIE MaTEpHaNIbl, KPACKU, CTEKIIO, KepaMHUKa, MaTEpHAIIbI JIJIst

JJICKTPOHWKH, HAHOMATepHUallbl, TEKCTHJIbHBIC  BOJOKHA, MCTOYHHUKH  DHEPIHH, 4

OpraHUYeCKUEe U MUHEPaIbHBIC YI00PEHUs, TCKAPCTBEHHBIE BEIIECTBA, OBITOBASI XUMUSI.

3amuta: IlpencraBneHue pe3ynbTaTOB peIIeHHS KeicoB B (opmMe MHMHH-TOKIAma C

Mpe3eHTalnen

IIpome:xxyTouHasi arrecTanus no AucuuIinuae (AuddepeHuMPoOBAHHBIN 3a4eT) 2

Bcero 72
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3. YCJIOBUSI PEAJIM3ALIMA ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JUCHHUIIVINH

3.1. las peajm3anuy NpoOrpaMMbl JHCHMILUIMHBI MPEAyCMOTPEHbI CJeAyllue creunaabHble
NMOMelleHUus:

Jns peanuzanuu MporpaMMbl JUCIHUIUIMHBL TPEAYCMOTPEHBI CIEAYIONINE CIEHHaTbHbIE
MOMEIIEHUS: YUeOHBIN KaOMHET «bHOIoTUmY.

Kabuner «buonorum», OCHaIICHHBIA B COOTBETCTBMHM C 1. 6.1.2.1 oOpa3oBaTeabHOM
nporpaMmsl o crnenuaibHocT 21.02.19 3emueycTpoiicTBoO.

3.2. UndopmanmonHoe obecrieyeHne peaau3amum nNporpamMmmbl

Jlyis peanu3anuu mporpaMMmbl OMOIMOTEYHBINH (DOHA BKIIOYAET TEUATHBIC W AJICKTPOHHBIC
oOpa3oBaTenbHble W HWHGOPMAIMOHHBIE PECypChl, PEKOMEHIOBAaHHBIC JJIsi HWCIOJB30BaHUS B
00pa3zoBaTeIbHOM IPOIIECCE, HE CTapIIIE MSTH JIET C MOMEHTA U3JIaHuUs.
OcHOBHbBIE MTeYaTHBIE U3TAHUSA
1. Xumus: ydeOHUK s cpeaHero mnpodeccuonampHoro oo6pazoanus / HO. A. JlebGenes, I'. H.
®aneeB, A. M. I'ony6es, B. H. [llanoBan; mox oOmieit penakuueit I'. H. ®aneeBa. — 2-e usn.,
nepepad. u gon. — Mocksa: U3narensctBo KOpaiit, 2022. — 431 c.
2. Xumus s npodeccuil U crenuanbHOCTeH TEXHUYECKOTO M €CTECTBEHHO-HAYyYHOTo Mpoduieii:
y4eOHUK AJsl CTyA. yupexaeHuil cpen. mpod. odpazosanus/ FO.M. Epoxun, U.b. KoBanesa. - 7-¢
U3, -ctep. - M.: U3natenbckuil neHTp «Axagemus», 2020. -496 c.

3J'leKTpOHHI)Ie H3TaHUA

1. hvsh.ru — Xypuan «Xumus B KO,

2. https://postnauka.ru/themes/chemistry— sexiiuu o xumum Ha caiite IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/) HayuHo-momysspHbIA HPOEKT «DIEMEHTHI OOJBIION
Haykn» (pu3MKa, XUMHs, MaTeMaTHKa, aCTPOHOMHUSA, HAyKH O XHM3HM, Hayku o 3emie). HoBoctu
HayKH, KHUTH, HAyYHO-TIOMYJISIPHBIE CTAaThH, JICKIIUH, SHITHKIIOTICTIH.

3. http://gotourl.ru/4783  (http://potential.org.ru/) CaiiT Hay4YHO-TIOMYJSPHOTO >KypHaja
«ITorenmany. XKypnan uzgaéres ¢ 2005 r., ¢ 2011 r. — paznen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/) CaliT HaydYHO-TIOTYJISIPHOTO KypHaJIa « XUMHS U
*Ku3Hby». JKypHan uzgaéred ¢ 1965 r.

5. http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/) OTKkpbITass 3JI€KTpOHHAs
6ubnuoreka xumuueckoro mnoptana «Chemnet», comepxutr yuyeOHble U HHGPOPMALMOHHBIE
MaTepuaigbl I IIKOJIBHUKOB, M yuuTeneil. B Hell MOXHO HalWTH y4eOHMKM 1O oOOmed u
HEOPTraHMYECKOW XUMHH, OpPTaHWYECKOH XHMHUH, MYJIbTHMEAHaMaTepHaNbl, a TakXkKe 3aJa4d
XUMHYECKHUX OJMMITHAJ C PEHICHUSIMH, 33]1a9l BCTYIUTEIbHBIX 9K3aMEHOB s aDUTYPHUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) Nudopmannonnbie
Matepuanpl 00 oymMmuagax: MOCKOBCKOW Tropoickoi, Bcepoccuiickoit, MeHeneeBCcKoi,
MexayHnapoanoii. [IpuBeneHsl 3a1a4u TEOPETHUECKUX M IKCIIEPHUMEHTAIBHBIX TYpOB, MOJIPOOHEIC
peleHus, ClUCKU U GoTorpaduu modeuTesne.

7. http://gotourl.ru/7179  (http://chem.dist.mosolymp.ru/)  Cucrema  IUCTaHIMOHHOTO
o0yueHHsl, HallpaBJiCHHAs B MEPBYIO OYepeb HA MOJATOTOBKY K OJIMMIIMAJaM BCEX YPOBHEH — OT
MIKOJBHBIX 0 MexayHapoaHoi. CaliT colepKUT OrpOMHOE KOJIMYECTBO 3a/1a4, CrpYyNIUPOBAHHBIX
Kak 10 TeMaM, TaKk ¥ 1o oiuMnuazam. [lo BceM OCHOBHBIM paslieliaM XHMHU TPUBEIEH
TEOPETUUYECKHIA MaTepHall M pa300paHbl PEIICHHS TUITOBBIX 3a/1a4.
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8. http://gotourl.ru/4789  (http://www.nanometer.ru/) Ilopram 1O HAHOTEXHOJIOTHSIM.
OcHOBHas 1€ — pa3BUTHE 00pa30BaHUs B OOJIACTH HAHOTEXHOJIOTUH M MOATOTOBKA K MHTEPHET-
OJIUMITHAJIC 110 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/) Hané&xnas crnpaBouHas wHQOpMAIHUS O
XUMHYECKHX 3JICMCHTAX U MX CBOMCTBAX (HA aHIVIMHCKOM SI3BIKE).

10. http://gotourl.ru/4792  (http://periodictable.ru/) Pycckos3pluHBIH CalT O CBOWMCTBax
XUMHYECKHX 3JIEMECHTOB.

11. http://gotourl.ru/7180  (https://www.lektorium.tv) Hekxommepueckuii calT OHJIAHH-
00pa3oBaHUsi, COJCPKUT MHOTO HMHTEPECHBIX O0pa30BaTEIbHBIX KYpPCOB M BHUJICOJEKIUN LIS
HIKOJIBHUKOB, CTYJICHTOB U y4HTeNel. ECTh HEeCKOJIIbKO KypCOB IO XHUMUH.

12. http://gotourl.ru/4800 (https://www.cas.org/) Caiit Chemical Abstract Service — camblit
ABTOPHUTETHBIN B MUPE XUMUU HH(POPMAITMOHHBIA HHTEPHET-PECYpC (CalT IIaTHBIN).

13. http://www.organic-chemistry.org/ Iloptaq 1o OpraHMYecKOW XMMHHU Ha AHTJIHHCKOM
SI3BIKE.

14, http://www.xumuk.ru CaliT 0 XUMHUHU: KIACCHYECKHE YYECOHUKH, CIIPABOYHHUKH,

SHIUKJIONEINH, TOUCK OpPraHMYeCKUX U HEOPraHWYeCKUX peaklHii, COCTAaBJICHUE YpaBHEHHIA
pEaKInu.
15. http://orgchemlab.com/ Caiit, mocBSIIEHHBIN TPaKTHYECKON paboTe B 1abopaTopuun

JlonoJHUTEIbHbIE HCTOYHUKH

XuMus: TpakTHKyM: y4ebd, mocobue s cTyn. ydpexaeHuit cpen. npod. Ob6pazosanus/ (O.C.
la6puensu, N.I'. Octpoymos, C.A. Crankos, H.M. [lopodeera); mox pen. O.C. I'abpuensiaa. - 9-¢
u3 ., crep. -M.: U3narensckuit nentp «Akanemus», 2021. -304 c.

EctectBo3nanue. Xumusi: yuyeOHHMK JUIs CTyA. yupexkiaeHud cpern. mpod. obpazomanus / O.C.
["a6puensu, N.I'. OctpoymoB. - 6-¢ uzn., crep. -M.: U3narensckuit nentp «Axagemus», 2020. -240
c., (8) c. 1B. BKIL.

Xumusa st mpodeccuii M CcrenuaabHOCTe TEXHMUYECKOTO M €CTECTBEHHO-HAYYHOTO MpPOQUIeH:
YY9eOHUK TSI CTYA. yapexaeHuii cpen. npod. oopazosanus/ O.C. I'adbpuensa, N.I'. Octpoymos. - 10-
e u3 ., ucop. -M.: O6pazoBaTeIbHO- U3AATENbCKUI IIEHTP «Akanemusi», 2022. -272 c., (8) c. uB. WU
Xumus it mpodeccuii ¥ CHeUaTbHOCTeH €CTeCTBEHHO-HAYYHOTO MpOo(uiist: yueOHUK Il CTY.
yupexeHuit cpen. npod. oopazosanust/ O.C. I'abpuensn, N.I'. Octpoymos, E.E. Octpoymosa, C.A.
CnankoB); mox pea. O.C. I'abpuensna. - 7-e u3f., crep. -M.: M3natensckuil LeHTp «AKagemMus»,
2020. -400 c.
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4. KOHTPOJIb n
OBIIEOBPA3OBATEJIbHOM JJUCIUILJIAHBI

OIIEHKA

PE3YJIbTATOB

OCBOEHUA

Kontposnb u omeHka pe3ysbTaToB OOyYEHHsI OCYLIECTBISIETCS B IMpOIECCe IPOBEACHUS

MPaKTUYECKHUX

3aHATHH ¥ J1a0OpaTOpHBIX  paboT,

TECTUPOBAHU,

a TakKKC BBIIIOJIHCHUA

0o0y4JarlmuMUCs WHAUBUAYAIbHBIX 3aJaHUl, IMPOEKTOB, HCCleoBaHUN. Pe3ynbrartel oOyueHus
OTIpPEACIISAIOT, YTO OOydYaromuecs IOJDKHBI 3HaTh, MOHUMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUU
U3YYECHHUS] TUCITUTINHBI.
Jis popmupoBaHUs, KOHTPOJIS U OLICHKH PE3yJIbTaTOB OCBOCHUS YUYEOHOM IHCIUIUIMHBI
UCIIONIB3YETCSl CHCTEMa OIICHOYHBIX MEpPONPUATUN, MPEICTaBISIIONIAas COOONH KOMILUIEKC y4eOHBIX

MEpOTPHUATHIA, COTJIACOBAHHBIX C pe3yibTaTaMu 00ydeHUs u chopMyIupoBaHHbIX ¢ yuetoM PI'OC

COO (mpeametnsbie pe3yibratsl o aucuuiuie) u GI'OC CIIO.

Tunbl OlleHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabraT 00yuenust .
MeponpusiTHi
| | OcHoBHOe conep:xaHue
1 Pa3nea 1. OcHoBbI ®opuymposats
0a3oBble MOHATHS U
CTPOEHHUS BellecTBA
3aKOHbI XMMUH
1.1 |OKO01 CrpoeHue aToMOB Cocransate xumuueckue |l. Tect «CtpoeHne aToMoB
XUMHUYECKHX 3JIEMEHTOB |(DOpPMYIIbl COSUHEHUN B |XUMUYECKUX JIEMEHTOB U
U TIPUPOJIa XUMUYECKOH |COOTBETCTBHH CO IPUPOJIa XUMUUYECKOM CBSI3N.
CBSI3U CTETIeHbIO OKHCIICHUS 2. 3ajaym Ha COCTaBIICHUE
XUMUYECKHUX AJIEMEHTOB, |XUMHUYECKHUX (HopmyIl
WCXOJIS U3 BaJICHTHOCTH U |IBYXaTOMHBIX COETUHEHUN
AIEKTPOOTPUIIATEIHFHOCTH |(OKCUIOB, CYIb()HI0B, THAPUIOB
U T.IL).
3. 3aiaHus Ha UCIOJIb30BaHHE
XUMUYECKON CUMBOJIMKHU U
Ha3BaHUU COEAUHEHUM 110
HOMEHKJIAType MEXIYyHAPOAHOTO
COI03a TEOPETUYECKOU U
MIPUKIIATHON XUMHH U
TPUBUAIILHBIX Ha3BaHUM JJIsI
COCTaBJICHUS] XUMHUYECKUX
(hopmys AByXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(hUI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTaHUYECKUX
COEIMHEHUH OTIENbHBIX KJIACCOB
1.2 | OK 01 Ilepnonnueckuil 3akoH 1| XapakTepu30BaTh 1. Tect «Metamnmnueckue /
OK 02 tabmuma J{.U. XHUMHYECKHE JIEMEHTHl B |HEMETaJJINYECKHUE CBOMCTBA,
Menneneena COOTBETCTBUH C UX 3JIEKTPOOTPHUIIATETHHOCTD U
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OK/IIK

Monayas/Pa3nen/Tema

PesyabTaTr 00yyeHus

THnbI OLEHOYHEIX
Meponpus THI

MI0JIO)KEHUEM B
MIEPUOUYECKON CUCTEME
XUMHUYECKUX HJIEMEHTOB
J.W. MenneneeBa

CPOJICTBO K BJIEKTPOHY
XHMHYECKHX 3JIEMEHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
IIEpUOANYECKON CUCTEME
XUMUYECKUX 3jiemeHnToB J[. 1.
Menneneenay.

2. IIpakTryeckue 3aJaHus Ha
YCTAHOBJICHUE CBSI3U MEXTY
CTPOCHUEM AaTOMOB XMMHUYECKUX
3JIEMEHTOB U MEPUOTUUECKUM
N3MEHEHHEM CBOMCTB
XAMUYECKHX DJIEMCHTOB U HX
COCIUHCHHI B COOTBETCTBUH C
nosioxenueM Ilepuonnueckon
CHCTEME.

3. [IpakTHKO-OpHUEHTHPOBAHHBIC
TEOpPETUUYECKHUE 3aaHus Ha
XapaKTePU3ALMNI0 XUMUYECKUX
9J€MEHTOB: «MeTanyeckue /
HeMeTaIJIndecKue CBOMCTBA,
3JIEKTPOOTPUIIATEIHHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHUYECKHUX DJIEMECHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOEHUEM H TMOJIOKEHHUEM B
NIEPUOINYECKON CUCTEME
XAMUYECKHX DJIEMECHTOB

J.1. MenneneeBa

Pa3gen 2. XuMunueckue
peaxkuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeaKkuuii

2.1

OK 01
OK 04

TuIel XUMHUYECKUX
peaKkuuit

CocTaBnsTh peakuuu
COCMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMeIleHN,
OKHCIIUTEIBHO-
BOCCTAHOBUTEIIbHBIE
peakuuu

1. 3agaun Ha COCTaBJICHHE
YpPaBHEHUU PEaKIUM:

— COEUHEHMS, 3aMEIIEHNS,
pasnokeHus, 0OMeHa,

— OKHMCIIMTEIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIUN C
HCIIOJIb30BAHUEM METO/1a
AJIEKTPOHHOTO OajaHca.

2. 3agaun Ha pacyeT MacChl
BEILECTBA WJIN 00bEMA
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MeponpusiTHi
ra3oB 110 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WK 00BEMY
OJIHOTO U3 YYaCTBYIOIIUX B
peaklu BELIECTB; PACUETHI
Macchl (00bEMa, KOTM4ecTBa
BELIECTBA) IPOJYKTOB peaKiuy,
€CJIM OJIHO U3 BEIIECTB UMEET
npuMecu
2.2 DIIEKTPOIUTUYECKAS CocTaBisiTh ypaBHEHUS 1. 3aganus HAa COCTaBJICHUE
JUCCOLIMAIMS M HOHHBIA |XMMHYECKUX PEeaKINU MOJICKYJISIPHBIX U MOHHBIX
oOMeH HMOHHOT0 0OMeHa C peakuuii ¢ yyacTueM KHUCIIoT,
y4acTHEM OCHOBaHMH U COJIEH,
HEOPraHUYECKHUX BEIIECTB |yCTAHOBJICHUE U3MECHECHHUS
KHCJIOTHOCTH CPEIbI
2. JIaboparopnas padota "Turmsl
XUMUYECKUX peakiui'”
3 Pasznen 3. Ctpoenne u |HUccienoBatb cTpoeHue u
CBONCTBA CBONiCTBa
HEOPraHH4YeCcKUX HEOpPraHu4ecKUux
BeleCTB BeLeCTB
3.1 | OK 01 Knaccudukanus, Knaccudunuposars 1. Tect «Homenknatypa u
[IK 3.1. |HOMeHKIaTypa u HEOpraHUYEeCKue Ha3BaHHUE HEOPTaHUUYECKUX
CTpOEHHE BEILIECTBA B COOTBETCTBUM |BEILIECTB UCXOSI U3 UX
HEOPTaHUYECKUX C X CTPOCHHEM XUMHYECKON GOpMYITbI TN
BEIIECTB COCTaBJICHHE XUMHUYECKOU

(hopMyIIBI ICXO/IS U3 Ha3BAHUS
BEILIECTBA 10 MEXAYHAPOIHOU
WJIY TPUBUAIBHOU
HOMEHKIIaType».

2. 3aa4un Ha pacyeT MacCOBOM
JIOJU (MAaCChl) XUMHUYECKOTO
JJeMeHTa (COeAMHEHUS) B
MOJIEKYJIe (CMecH).

3. [IpakTryeckue 3aJaHus 1o
KJ1accupuKaluy, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPTaHUYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB.

4. [pakTudeckue 3a1aHus Ha
oTpeJieIeHue XUMUYECKON
AKTUBHOCTH BEIIECTB B

28




THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
Meponpus THI
3aBHCHUMOCTH BHJa XUMHUYECKOH
CBSI3U U TUIA KPUCTALTAYECKOMN
peuieTku
3.2 |OK 01 Du3uKo-XxUMHUYECKUE YcTaHaBiauBaTh 1. Tect «OcobeHHOCTH
OK 02 CBOMCTBA 3aBUCUMOCTH (DU3HKO- XUMHYECKHX CBOMCTB OKCHJIOB,
IIK 3.1. |HeopraHuueckux XUMHUYECKHUX CBOMCTB KHCJIOT, OCHOBaHMH, aM()OTEPHBIX
BEIIECTB HEOPTraHUYECKHUX BEIIECTB |THAPOKCHUJIOB U COJICH.

OT CTPOCHHSI aTOMOB H
MOJIEKYJI, a TAaKXKe THUTIa
KPUCTAJTNYECKOM
peueTKu

2. 3ajaHus HA COCTaBIICHHE
YPAaBHEHUN XUMUYECKUX pPEaKIUN
C YYaCTHEM IIPOCTBIX U CJIOKHBIX
HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEpHBIX JIIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM M aM(OTEPHBIX
THIPOKCHU/I0B, HEOPTAaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA U CIIOCOOBI MOTYYESHHUS.
3. IIpakTHKO-OpHEHTHPOBAHHBIE
TEOPETUUECKHE 3a/1aHUs Ha
CBOMCTBA U MTOJIyYEHUE
HEOpPraHMYECKUX BEILECTB
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MeponpusiTHi
3.3 | OK 01 Nnentudukanus Hccnenosath 1. IIpakTUKO-OpPUEHTUPOBAHHBIE
OK 02 |HeopraHuuecKux KaueCTBEHHbIC PEAKI[MU  |3aJaHUs M0 COCTABICHUIO
OK 04 |BewmectB HEOPraHUYECKHUX BEIIECTB |XUMUYECKHUX PEAKLUN C y4aCTUEM
HEOpPraHMYECKUX BEILECTB,
HCIIONB3YEMBIX JUISI UX
UICHTH(PUKAIIY.
2.JIaboparopnas paboTa:
“Unentuduxanus
HEOPraHUYECKUX BEUIECTB”
4 Paznean 4. Crpoenue u |UccienoBarb cTpoeHue U
CBOMCTBA CBOMCTBA OPraHUYeCKHX
OpPraHMYecKux BeleCTB
BellecTB
41 | OK 01 Knaccudukanus, Knaccudunuposarts 1. 3aganus Ha cocTaBlIEHHE
[IK 3.1. |cTpoenue u OpraHWYECKUE BEIIECTBA B |HA3BAaHUW OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUHU C UX COEIMHEHUI IO TPUBUAIILHOW WITH
OpraHMYECKUX BEIIECTB |CTPOCHUEM MEXlyHapOIHOMN
CUCTEMAaTUYECKOM HOMEHKJIAType.
2. 3ajaHus Ha COCTaBJICHUE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyI
OpPTaHUYECKUX BEILECTB
OTJIENIbHBIX KJIACCOB.
3. 3aaum Ha onpezeneHue
npocreien Gopmybt
OpPraHUYECKOIN MOJIEKYJIbI, UCXOs
U3 DJIEMEHTHOTO cocTaBa (B %)
4.2 | OK01 CBolicTBa OpraHMYecKux | Y CTAaHaBINBATh 1. 3ajaHus Ha cocTaBJIEHHE
OK 02 |coenuHeHui 3aBUCUMOCTh (PU3UKO- YPAaBHEHUN XUMUYECKUX pPEaKIUN
OK 04 XUMUYECKUX CBOMCTB C y4aCTHUEM OPraHUYECKUX
[1K 3.1. OpPraHUYECKUX BEILECTB OT [BEIIECTB HA OCHOBAaHUH UX

CTPOCHUSA MOJICKYJI

COCTaBa M CTPOEHUS.
2. 3ajaHus Ha COCTABJICHHE
YpaBHEHUN XUMHUUYECKUX PEAKIUH,
WUTFOCTPUPYIOMIUX XUMHYECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKIINHA U
TEHETUYECKOU CBS3U
OpPraHUYECKUX BELIECTB Pa3HbIX
KJIaCCOB.

3. PacuetHsble 3aa4uu Mo
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MepOonpUATHH
YPAaBHEHUSIM PEAKLMI C ydacTHEM
OpPraHUYECKUX BELIECTB.
4. JlaboparopHas pabota
“IIpeBparieHnst OpraHu4eCKUX
BELIECTB [IPY HArpeBaHUU"
4.3 | OK 01 Wnentuduxamms Hccnenosath 1.IIpakTuKO-OpUEHTUPOBAaHHbBIE
OK 02 |opraHm4eckux BELIECTB, |KAUECTBEHHBIC PEAKIIUN  |33JaHUS 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpPraHUYECKHUX XUMUYECKHUX PEAKLUN C y4aCTUEM
[IK 3.1. |mpumeHeHHE B OBITOBOM |COEIMHEHUN OTACNbHBIX |OPraHUYECKUX BEIECTB, B T.4.
Y IIPOU3BOACTBEHHOMN KJIacCOB UCIIOJIb3YEMBIX I UX
JIeATEIbHOCTH YeJIOBEKa uaeHTU(UKAIK B OBITY U
IPOMBILIUIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanus opraHndecKux
COEIMHEHUI OTAENbHBIX KJIaccoB”
5 Pazneua 5. XapakTepu3oBaThb
Kunernueckue u BJIMSIHUE PA3JINYHBIX
TepMoaMHAMHUYeckne |(akTopoB Ha
3aKOHOMEPHOCTH pPaBHOBeCHE U CKOPOCTh
NMPOTEeKAHUSA XHUMHYECKHX pPeaKkuuid
XHMHYECKHX peaKkuuid
5 | OKO0l CKOpOCTb XMMMUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuii. XMMHUYECKOE |BIUSHUE KOHLIEHTPAlMM  |TEOPETHUYECKUE 3aJaHUs Ha
IIK 3.1. |paBHOBecue pearupyromux BeuecTB U |aHaau3 pakTOpOB, BIUSAIOUIMX HA
TEMIEPaTypbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUECKON
XUMHYECKUX PEaKIui peakuuu. [Ipaktrko-
XapakTepu3oBaTh OpUEHTUPOBAHHBIE 3aJaHUS Ha
BIIUSIHUE U3MEHEHUS NpuMeHeHue npuHuumna Jle-
KOHLIEHTpauuu BeulecTs, |lllaTenbe 11 HaXOXACHUS
peakuuu cpeasl u HaIpPaBJICHUS CMEILEHUS
TEMIIEPATYPbI HA paBHOBECHSI XUMHUECKON pPEaKIINH
CMEIIEHHE XUMUYECKOTO |1 aHau3 (aKTOPOB, BIMSIOLINX
paBHOBECHS Ha CMEIllEHuEe XUMUYECKOTO
paBHOBECHS
6 HccnenoBaTh MCTHHHBIE
Paznen 6. PacTtBopnl PacTBOPHI € 32JaHHBIMH
XapaKTepUCTHKAMM
6.1 | OK 01 [TonsiTue o pactBopax  |Paznnuars UCTUHHBIE 1. 3agaun Ha IPUTOTOBJIEHUE
OK 02 pacTBOpHI pacTBOpOB.
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MeponpusiTHi
IIK 3.1. 2. [IpakTUKO-OpHUEHTUPOBAHHbBIEC
pacueTHbIe 3a/1aHus Ha
JUCIIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbIC B OBITOBOM U
IIPOU3BOJICTBEHHON JEATENBHOCTH
YeJioBeKa
6.2 | OK 01 Hccnenosanue cBoiictB |MccnenoBarsh Gpu3nko- JlaboparopHast pabota
OK 04 |pacTtBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
IIK 3.1. HWCTUHHBIX PacTBOPOB

Il | IlpodeccnoHaIbHO-OPHEHTHPOBAHHOE COepPKaHMe (COAepKaHNe TPUKIATHOTO MOLYJIs1)

7 Paspnen 7. OuenuBath nocJjieacTeus |3ammra Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuieil npogeccuoHaIbHOM
NPOU3BOCTBEHHOM NPOU3BOACTBEHHOM AesTeJIbHOCTH)

AesITeJIbHOCTH HAesTeJIbHOCTH YeJlI0BeKa

YyeJ0BeKa ¢ MO3MIUH
JIKOJIOTHYECKOI
0e30IacHOCTH

OK 01
OK 02
OK 04
OK 07
I1K 3.1.

XuMmus B OBITY U
HPOU3BOACTBEHHON
JeATeIIbHOCTH YeI0BeKa

O11eHUBATH MTOCHICACTBHSA
OBITOBOM U
MPOU3BOACTBEHHOMN
JIESITEILHOCTH YCI0BEKA C
MO3UITAHN YKOJIOTHYECKOM
0e30macHOCTH

Keiic (c yuerom Oyayuieit
npodeccuoHanbHOM
JESITEIIBHOCTH )

Bo3MoHbBIE TEMBI KEHCOB:

1. Iloterienne kKMMaTa u
BBICBOOOYK/IEHUE Ta30BBIX
TUAPATOB CO IHA OKEaHA.

2. Bynyume matepuaisl i aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHUSI.
3. HoBble maTepuansl Aiis
COJTHEYHBIX Oatapeil.

4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MIPENapaToB
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