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€CTECTBCHHOHAYYHBIX TUCIUTUIHH
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IIpencenarens 3.3. XamxaHokoBa

OnoOpena
Ha 3aCeJaHMH [1e1aroOrM4ecKoro CoBeTa

npotokod1 oT «30» urons 2023 1. Ne 8

Pabouas nporpamma od0meo0pazoBareabHoi aucuumuinabel O/l 12 OC XUMMS pa3padorana Ha
OCHOBe (perepaIbHOI0 TOCYJIAPCTBEHHOr0 00pPa30BAaTEJbHOI0 CTAHAAPTA CpeAHEro oouero
o0pa3oBaHusi, YTBEP:KIEHHOr0 NMpUKa3oM MuHucTepcTBa o0pa3oBaHuss M Hayku Poccuiickoii
®enepanun or 17 mas 2012 r. Ned413, 3apermcrpupoBaHHOro B MuUHHCTepPCTBe OCTHLIHMHU
Poccuiickoii ®egepauun 07 urons 2012 r. perucrpanuonHbiii Ne 24480 ¢ m3mMeHeHUSIMH U
nonoJiHenusimu, IlpuMepHoii nporpamMmmsbl o0meodpa3zoBarTeabHoil nucuumiuabl O 12 XUMMUS,
pexomenaoBanHoii ®I'bOY JII1O UPIIO B kayecTBe NPUMEPHOI MPOrpaMMbl JJIsl peajin3aluuu
OCHOBHOI1 npodeccnoHaNbHOIl o0pa3oBaresbHOl nporpammbl CIIO Ha 6a3ze ocHOBHOro 001ero
o0pa3oBaHusl € IOJy4eHHeM cpe/iHero o01ero oopa3oBaHus, yTBepakieHHol Ha 3acefanumn CoBera
10 OlleHKe CO/Aep:KaHusl M KaYecTBA NMPUMeEPHbIX pado4yux MporpaMm o01meodpa3oBaTeJbHOIO U
COLMATbHO-TYMAHUTAPHOI'0 LIUKJIOB CpPe/IHero npogeccioHalIbHOro 00pa3oBaHus, MPoToKoa Ne 14
or «30» Hosops 2022 r., ®I'OC CIO no no cnenuajbHoctu 38.02.03 - OmnepanmonHas
AeATeJIbHOCTD B JIOTHCTHKE, yTBeP:KIeH Npruka3oM MuHucrepcrsa npocsemenust P® or 19 anpens
2022r Ne 19.

Opranuzanus- rocyaapcTBEHHOE Or0KeTHOE MpodeccrnoHallbHOE 00pa3oBaTeIbHOE
pa3paboTUHK: yupexaenue Kpacnomapckoro kpas «KpacHoapCkuil MOHTaKHBII
TEXHUKYM)
CocTaBUTEID:

Jlanexuna ['anuna I'ennagseBHa, npenoaasarens ['BIIOY KK «KMT»
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30BATEJIBHOM JUCHUILJIAHBI «XUMUS»

1.1. MecTo nucuMIUIMHBI B CTPYKTYpe OCHOBHOH NpodeccHoHAIbHOI 00pa3oBaTeIbHOM
NMPOrpaMmblI

OOmeo0Opa3zoBarenbHas JAUCHUILUIMHA «XUMHs» H3y4aeTcss Ha 0a30BOM ypOBHE B
0011e00pa30BaTeIbHOM LUKJIE Y4eOHOTO IIaHa OCHOBHOW MPO(EecCHOHANBHON 00pa3oBaTeNbHOM
MPOTrpaMMbl YKPYITHEHHBIX Tpy1il creruaisHocteid: 38.00.00.

TpynoeMKOCTh TUCHUIUIUHBI « XUMUS» Ha 0a30BOM YPOBHE COCTaBJIsIeT 72 yaca, U3 KOTOpbIX 64
yaca — 0a30BbId MOIYJb (6 pa3nenoB) U 8 yacoB — nmpuKIaaHOW MOayab (1 paszmen), BKIIOYAIOIINMA
MPAKTUKO-OPUEHTUPOBAHHOE COJIepKAHNE KOHKPETHOM Mpodeccruu Win CreualbHOCTH.

[TpuknaaHOM MOAYINb BKIIOYAECT OAMH paszen. Paznen 7 «Xumus B OBITY U IPOU3BOACTBEHHOM
JESTEIIbHOCTH YeJI0BEKa» pealln3yeTcs A Bcex Mpodeccuii/CrenuaibHOCTe Ha MaTeprale Kelcos,
CBSI3aHHBIX C 9KOJIOTMYECKON O€30MaCHOCTHIO U OLIEHKOH MOCIECTBUI OBITOBOI U IPOM3BOJICTBEHHOM
JeSITeILHOCTH, TIO OTPACIsIM Oyaymiel mpogecCnOHaIbHOM e TeTbHOCTH 00yJatoIIXCsl.

[Tepuoxn oOy4eHus u pactpeesieHre o ceMecTpam onpeeseT o0pa3oBarelbHasi OpraHu3alus
CaMOCTOSITENIbHO, C YYEeTOM JIOTMKH ()OPMUPOBAHUS TMPEAMETHBIX pPe3ydbTaToB, OOIUX H
npo(ecCHOHANBHBIX  KOMIIETEHIMM, MEXIIPEAMETHBIX CBsI3ed € JOPYTMMH  JUCUUIUIMHAMHU
o011eo0pa3oBaTeabHOro U 001IeNPOoheCCHOHATBLHOTO IUKIOB Y4eOHOTO IJIaHa.

1.2. Heaun u miianupyemMble pe3yibTaTbl 0CBOCHHUA AHCIUTIIHHBI

1.2.1. leau v 321244 AUCUUTJIMHBI

@opMUpPOBaHUE Yy CTYJIEHTOB MPEACTABICHUS O XUMHUYECKOW COCTaBISIOLIEH €CTECTBEHHO-
HAayYyHOW KapTUHBI MHpa KaK OCHOBBI IPHUHSTHUS PEIIEHUN B JKU3HEHHBIX U IPOU3BOJCTBEHHBIX
CUTYalUsX, OTBETCTBEHHOI'O [TOBE/ICHUS B IPUPOAHOM Ccpeie.

3agayu AUCHMILINHBI:

1) chopmupoBaTh NMOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKaHWS XUMHUYECKHX IPOILIECCOB U
ABJICHUN B OKPY)KAIOIIEH Cpele, LEJOCTHOM HayyHOW KApTUHBI MHUpPA, B3aUMOCBA3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHMs COCTaBJISTb (OPMYJbl HEOPraHMYECKMX W OpPraHMYECKHUX BEIIECTB,
YpaBHEHUS XUMUYECKUX PEAKLIUN, 0OBACHATh UX CMBICI, UHTEPIIPETUPOBATH PE3YIbTAThl XUMHUUECKUX
HKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM NPOBEIACHHS MPOCTEHIIMX XUMUYECKUX OSKCHEPHUMEHTAIbHbBIX
UCCIIEIOBaHUN ¢ COOJIOZCHNEM MpaBUi 0€30IacHOTO OOpalleHUs ¢ BelleCTBaMHU U J1a00paTOPHBIM
o0opynoBaHuEM;

4) pa3BUTh YMEHMs HCIOJIb30BaTh HMH(POPMAIMIO XMMUYECKOTO XapakTepa W3 Pa3IUYHbIX
HCTOYHUKOB;

5) copmupoBaTh yMEHHUS MPOrHO3UPOBATH MOCIEACTBUS CBOECH AESITENIbHOCTH U XUMHUYECKUX
MPUPOJIHBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX MPOLIECCOB,;

6) chopMHUpOBATh MOHUMAHUE 3HAYMMOCTH JOCTIKEHUM XUMUYECKON HAYKU M TEXHOJIOTHH JIJIst
pa3BUTHS COLIMATBHON U IPOU3BOJICTBEHHOH cdep.






1.2.2. [lnanupyemple pe3yjabTAaThl 0CBOeHNsI 0011e00pa3oBaTebHOH JUCHUILIUHBI B c00TBeTCTBHH ¢ PT'OC CIIO u Ha ocHoBe PT'OC COO

Koa n Ilnanupyemsie pe3yJbTAThl 0CBOCHHMS AUCHHILINHBI
HAUMEHOBaHU
e

¢popmupyembIx O0mmue JlucuunmHapHbIe

KOMIIeTeHIH i

OK 01. B yacTu TpYy/10BOr0 BOCIIUTAHUSA: - BIQJETh CHCTEMOW XUMMYECKMX 3HaHUHM, KOTOpas  BKJIIOYACT:

Bribupats - TOTOBHOCTh K TpYyly, OCO3HAHHWE LIEHHOCTH | OCHOBOIIOJAraloUMe MOHATUS (XUMHUYECKHM 3JIEMEHT, aTOM, AJIEKTpOHHAas

Croco0bl MacTepcTBa, TPYA0I00HE; obosiouka aToma, s-, p-, d-3JeKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYII,

pelieHus 3a1a4 | - TOTOBHOCTb K  AKTUBHOM  JESTEIBbHOCTU | BAJIGHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIIEHUS, XMMHUECKas

npodeccuoHan | TEXHOJIOIMYECKON M COLMAIbHOM HAIIPAaBIEHHOCTH, | CBA3b, MOJIb, MOJIIpHas Macca, MOJIPHBI 00beM, YIJIEpOJHBIH CKeJET,

BHOM CIOCOOHOCTh ~MHUIMMPOBAThH, IJIAHUPOBATh MW | QYHKIMOHAIBHAS TPYIINa, PaguKai, U30MEpHs, U30MEpbl, TOMOJIOTUIECCKHIA

JESITEIbHOCTH | CAMOCTOSITENILHO BBINOJIHATh TAKYIO AEATEIBHOCTD; | PSiA, TOMOJIOTH, YII€BOAOPOIbl, KUCIOPOA- M a30TCOAEpIKaIINe COeIMHEHHUS,

IIPUMEHUTEIbH | - HHTEpeC K Ppa3InYHbIM cdepaM | OMOJIOTMUYECKH aKTUBHbIE BellecTBa (YIJIEBOAbI, >KUPBI, OEJIKH), MOHOMED,

0 K Pa3JInYHbIM | IPOeCcCUOHATBHOMN e TETbHOCTH, NOJIUMEp,  CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJSIPHBIE  COEIMHEHUS,

KOHTEKCTaM OBiajeHnne  YHHBEPCAJIBHBIMH  y4eOHBIMHU | KDUCTAJUIMYECKAsT PELIETKA, THUIbI XMMUYECKMX pEaKUUi (OKHUCIUTENIBHO-
MO03HABATEJILHBIMH AeliCTBUSIMU: BOCCTAHOBUTEJIbHBIE, 3K30-U 3HJIOTEPMUUYECKHE, PEAKLIUd HOHHOIO OOMEeHa),
a) 0a3o0Bble JIOTHYECKHUe AelicTBUS: PacTBOp, AJIEKTPOJIUTHI, HEIJEKTPOIUTHI, JIEKTPOJIUTHYECKAs AUCCOIHAIIMS,
- CaMOCTOSITEIILHO dbopmynupoBaTh U | OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON peakluu, XUMHUYECKOE
aKTyalu3upoBaTh MpoOJeMy, paccMaTpUBaTh €€ | pABHOBECHE), TEOPUUM M 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHS
BCECTOPOHHE; opranuueckux BemectB A.M. bymiepoBa, Teopus 3IEKTPOIMTHYECKON

- YCTaHaBJ'H/IBaTB CyHIeCTBeHHI)II\/'I HpI/I3HaK NN
OCHOBaHUSl ISl CpaBHEHHS, KIacCH(PHUKAIUU U
0000IIICHHS;

- OIpenensaTh UeNd JeSTENbHOCTH,
napaMeTpLI nu KpI/ITepI/II/I UX JOCTHUXKCHUS,
- BBIBISITH 3aKOHOMEPHOCTH W TPOTHBOPEUHUS B
paCCManI/IBaeMBIX SIBJICHUAX

- BHOCUTH KOPPEKTHUBHI B JCSITELHOCTD, OIICHUBATh
COOTBETCTBHE PE3yJbTATOB IEJISM, OIICHUBATH
PUCKU TIOCTEACTBHIA NeSTENLHOCTH,

3aJaBaTb

aucconuanuu, nepuogudeckuit 3axod .M. MenneneeBa, 3ak0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMUH, (aKTOJIOTHMUYECKHUE
CBEJICHUS O CBOMCTBAaX, COCTaBE, MMOJIyYEHUH U OE€30IIaCHOM HCIIOJIb30BaHUH
BAOXHEHUIIMX HEOPraHMYECKUX M OpraHMYecKMX BeEUIeCTB B OBITY U
MPaKTUYECKON JAESITEIbHOCTH YEJIOBEKa;

- YMEThb BBIABJIATH XapaKTEpHblE NPU3HAKM M B3aMMOCBSA3b H3YYEHHBIX
HOHﬂTHfI, IMPUMCHATHE COOTBETCTBYIOIIUEC ITOHATUA TP OIMMCAHUU CTPOCHUSA U
CBOMCTB HEOPraHMYECKMX W OPraHMUYECKHUX BEIIECTB M HUX IPEBPALLEHUI;

BBISIBJIATDH B3aNMOCBA3b XUMHUYCCKUX 3HAaHUH C IIOHATHUAMU n
NpEACTABICHUAMU APYTHUX CCTCCTBCHHOHAYYHBIX IPECAMCETOB,
- YMETb HCIIOJIB30BaTh HanMCHOBAaHUS XHUMHUYCCKUX COG}II/IHeHI/Iﬁ




- pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PELIEHUN
YKU3HEHHBIX TIPOOIIEM

0) 0a3oBbIe HCCIeA0BATEIbCKHE TeHCTBHS:

- BJIaJICTh HaBBIKAMH y4e€OHO-UCCIIeI0BATEIbCKON 1
MPOEKTHOM JIESITENbHOCTH, HABBIKAMH Pa3peIICHUS
npo0Jem;

- BBUBJISITH IPUYUHHO-CIICICTBEHHBIE CBS3U H
aKTyaJIu3MpOBaTh 3a/1auy, BbIIBUTaTh TUIIOTE3Y €€
pelIeHus, HaXOJIUTh apryMEHTHI IS
JI0Ka3aTesibCcTBa CBOMX YTBEPXKICHMM, 3a7aBaTh
MapaMeTpbl U KPUTEPUU PELLICHUS,

- AHaJM3MpPOBATh IOJIYyYCHHBIE B XOJE PEIICHUS
3a7a4d PE3yIbTaTbl, KPUTUYECKU OLEHHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCIIOBUSIX;

- YMETh IEPEHOCUTh 3HAHUS B MO3HABATEJIbHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHbHOCTH,

- yYMeTb HHTETPUPOBATH 3HAHUSA U3 Pa3HBIX
MPEAMETHBIX 00JIacTeH;

- BBIABMTATh  HOBBIE  HJEH,
OpUTHHAIBHBIE TOAXO/IbI U PEIICHUS;
- CI0COOHOCTh X MCIOJIb30BaHUS B
IT0O3HABATEIBHON U COLMAIBHON IPAKTUKE

npeajiaratb

MEXKIYHAPOAHOTO COK3a TEOPETUYECKOM W MPUKIAJHOM XUMHU U
TPUBHUAJIBHbBIC HAa3BAaHHS BKHEHIIINX BEIIECTB (STHIICH, alleTHIICH, TJIHIEPHH,
¢beHon, Qopmanmbaeruy, yKCycHas KUCIOTa, TJIMLUH, YrapHbId Tas,
YIJICKUCIIBIN Ta3, aMMHUAK, TalleHas U3BECTh, HETAIlICHAs W3BECTh, MTUTHEBAs
colla U JPYTuX), COCTaBIATH (HOPMYJbl HEOPraHWYECKHX M OPTaHUYECKUX

BEILIECTB, YPaBHEHUS XHMHYECKUX PpEAKIUH, OOBACHATH WX CMBICI;
MOATBEPXKIATH XapaKTepHbIC XUMHAYECKUE CBOMCTBA BEILLECTB
COOTBETCTBYIOIIMMH IKCIEPUMEHTAMH U 3alIUCSIMU YPAaBHEHUN XUMHUYECKUX
peaKLHii;

- YMETb YCTaHaBJIMBATh HPHUHAMIEKHOCTh H3YUYEHHBIX HEOPraHUYECKUX U
OpraHN4Y€CKUX BCUICCTB K OIPECACICHHBIM KJIaCCaM W I'pylIiaM COGI[I/IHGHI/If/'I,
XapaKTepu3oBaTh MX COCTAaB M BaKHEHIME CBOWMCTBA; OMNPEAEIATb BHUJIBI
XUMUYECKUX CBsi3ed (KOBaJIGHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOAHAs),
THUIIBl KPUCTAUIMYECKUX PELIETOK BEIIECTB; KJIacCU(ULIUPOBATh XUMHUUECKUE
peakuuu;

- copMmupoBaTh NpPEACTABICHUSA: O XMMUYECKOH COCTaBIISOLIECH
GCTGCTBGHHOHayLIHOI;'I KapTUHBI MHpa, POJM XUMHUHU B ITO3HAHWUU SIBIICHUM
OpUpoasl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATIBHOW TPaMOTHOCTH, HEOOXOAMMOM ISl pellieHus] IPAaKTHUECKUX
3aJa4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/0POBBIO U
MIPUPOIHOM CpeJE;

- yMeTb MpPOBOJUTH pacueTsl MO XMUMHUYECKMM (opMylaM M ypaBHEHHIM
XUMHNYECKUX peaxunﬁ C HCIIOJB30BaHUEM (i)I/ISI/I‘-IGCKI/IX BCJIMYHUH,
XapaKTepU3YIOIIUX BEIIeCTBa C KOJMYECTBEHHOM CTOPOHBI: Macchl, oObemMa
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOIb30BATh
CHUCTEMHBIE XMMMUYECKHE 3HAHMs U NPHUHITHUS PELIEHHH B KOHKPETHBIX
JKU3HCHHBIX CUTYallHuAX, CBA3AHHBIX C BEHICCTBAMU U UX IPUMCHCHHUEM

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
cpencTBa
ITOMCKa,
aHanu3a u

B o6s1acTH HEHHOCTH HAYYHOIO MO3HAHUS:

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM M OOILIECTBEHHOW MpPaKTHKH,
OCHOBaHHOTO Ha Juasnore KYJIBTYP,

- YMETb IIAHUPOBATD U BBITIOJIHATH XUMHUUECKUH SKCIIEPUMEHT (IPeBpaleHUs
OpPraHWYECKHX BEIECTB IIPU HArpeBaHUH, ITOTYYEHUE STUIIEHA U U3YYEHHE €T0
CBONMCTB, KAuUECTBCHHBIC pEaKUMM Ha albIErUAbl, Kpaxmal, YKCYCHYIO
KHCIIOTY; JIeHaTypalus OelKOB MPH HArpeBaHHUM, [[BETHBIE PEaKIUN OEIKOB;
MIPOBOJIUTH PEAKIIMM MOHHOTO 0OMEHa, OTIPeIeNIATh CPEely BOJHBIX pACTBOPOB,
KauecTBEHHbIE pPEaKIUu Ha cyinbdar-, KapOOHAT- U XJIOPHI-aHHUOHBI, Ha




WHTEPIIPETAUN
uHpopmanuu, u
UH(POPMALIMOHH
bI€ TEXHOJIOTHH
Ui
BBITMIOJTHEHUS
3a1a4
npodeccuoHa
bHOU

eI TEIbHOCTH

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCcTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPILIEHCTBOBAHUE A3BIKOBOM M YHUTATEIBCKOU
KyJbTYpbl KaK CpEJCTBa B3aMMOJCHCTBHUS MEXKIY
JIFOJBMHU U IO3HAHUS MUPA;

- OCO3HAHME IIEHHOCTH HAYYHOH JIE€SITEIbHOCTH,

TOTOBHOCTb ~ OCYLIECTBJISITH ~ NPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JESTEIbHOCTD
UHJUBUAYAJIBHO U B TPYIIIIE;

OBinajgeHne  yHUBEpPCAIbHBIMM  yY4eOHBIMHU

NMO3HABATEJILHBIMHU JAeHCTBUSMM:

B) padota ¢ ungopmanmei:

- BJIQJICTh HABBIKAMH TOJIYYCHUS MH(POPMAIUU U3
HUCTOYHUKOB pPa3HBIX THIIOB, CaMOCTOSTEIbHO
OCYIIECTBISTH TIOUCK, aHAIN3, CHCTEMAaTU3AINI0 U
HHTEPIPETAIHNI0O HHPOPMAIUH PA3TUYHBIX BHIOB U
(dhopM TpeIcTaBICHHUS,

- co3JaBaTh TEKCThl B pa3jM4YHBIX (opmarax c
Y4eTOM Ha3HaueHUss WHPOpPMAIMU U IIeJICBOK
ayTUTOPUH, BBIOMpas ONTHUMAIBHYIO  (QopMy
MIPEJICTABJICHUS M BU3YyaTH3aIUH;

- OIICHHBAThb JIOCTOBEPHOCTb, JIETUTUMHOCTD
WH(OpPMAIIMNK, €€ COOTBETCTBHE IPABOBBIM U
MOPaIbHO-3THYECKUM HOPMaM;

- HCIIOJIB30BAaTh CpeJICcTBa WH(OPMANMOHHBIX H
KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B pEUICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpraHM3allMOHHBIX  33a7a4 €  COOJIOJCHHEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepekeHUs, TPaBOBBIX U
TUYECKMX  HOPM, HOPM  HH(POPMAITMOHHON
0E30I1aCHOCTH;

KaTHOH aMMOHMUS; pelIaTh AKCIIEPUMEHTaIbHbIE 33/1a4H 110 TeMaM "MeTaiisl"
u "Hemeramibl") B COOTBETCTBUM C MIPABUJIAMH TEXHHKH O€30MACHOCTH TPH
00palIeHnu ¢ BEIIeCTBAaMH H JIAOOpaTOPHBIM 000pyI0BAHNEM; IPEICTABIIATh
pe3yNbTaThl XMMHYECKOTO OHKCIEpUMEHTa B (opMe 3amucu ypaBHEHHIA
COOTBETCTBYIOLIMX PEAKIHMA U (HOPMYyIHPOBATh BHIBOJBI HAa OCHOBE 3THX
PE3yJIbTaTOB;

- YMETh aHATU3UPOBATh XUMUYECKYIO0 HHPOPMALINIO, TIOITY4aeMYI0 U3 Pa3HBIX
HCTOYHUKOB (CpeACTB MaccoBOM nHpopmanuu, cetb IHTepHET u apyrue);

- BJIaJIe€Th OCHOBHBIMU METOAAMH HAYYHOI'O TIO3HAHMSI BELIECTB U XUMHUUECKHUX
sBIIeHUH (HaOII0ZeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE);

- YyMeTb MpPOBOJAUTH pPacueThl MO XMUMHUYECKHM (opMylamM H YpaBHEHHSIM
XUMHUYECKUX  pEeakuuid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEJIHYHH,
XapaKTEepU3YIOIIMUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BATh
CUCTEMHbIE XMMMUYECKHUE 3HAHMS JJIS NPHUHITHUS PELICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI
nHpopMmanuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JTUYHOCTH;

OK 04.

D¢ dexTuBHO
B3alUMOJICUCTBO
BaTh U
paboTath B
KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOATEIBHOCTH U CaMOOIIPEEIICHUIO;
-OBJIa/ICHHE HaBbIKaMU yueOHo-
HCCIIEJIOBATENIbCKOM, IPOEKTHOM W COLUMAIBHOU
NESTEIIBHOCTH;

Osinanenue YHHBEPCAJIbLHBIMH
KOMMYHUKATHBHBIMH 1eHICTBUAMM:

0) coBMeCTHas1 AeATeIbHOCThD!

- IIOHMMaTb M HCIOJIb30BAaTh IPEUMYILECTBA
KOMAaHTHOW ¥ MHIAMBHyaTbHOIN paboThI;

- INpUHUMAaTh LEJIU COBMECTHOM JEATEIBHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JCHCTBUA IO
€€ JOCTM)KCHMIO: COCTaBJIATh IUIAH JEHCTBHIA,
pacupenenarTb pojau ¢ y4eTOM MHEHUN Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboTHI;

- KOOPJMHUPOBAaTb U BBHIIOJHATH pPadOTy B

YCIOBUAX peanbHOro, BUPTYaJIBbHOTO u
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;
- OCYLUECTBJIATH IIO3UTUBHOE CTPATETMYECKOE

MOBEJICHUE B PA3JIMYHBIX CUTYAIUAX, TPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM
OBiajieHne YHUBEPCAJIbHBIMH PeryJsiTUBHBIMU
JeficTBUSIMU:

') MPUHATHE ce0s1 U APYTUX JIO/Aeii:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI APYTUX JFOACH
P aHATN3E PE3y/IbTaTOB JCITCILHOCTH;

- IpU3HaBaTh CBOE MPABO U MPABO APYTUX JIOACH Ha
OINOKHU;

- pa3BUBATh CIIOCOOHOCTH MOHUMATH MU C
TTO3UITUH JIPYTOT0 YeJIOBEKa,

- YMETb IUIAHUPOBATH U BBIIOJIHATh XUMHUECKUI IKCIIEPUMEHT (IIpeBpaLeHUs
OpPraHMYECKUX BEUIECTB IIPU HArPEBAHUHU, IOJIYyUEHHE ITUIIEHA U U3YUEHUE €TO
CBOWCTB, KAUECTBEHHBbIC pEaKUUM Ha aJbJETMIbl, Kpaxmaj, YKCYCHYIO
KHUCJIOTY; JACHaTypauus OCJIKOB NMPH HAarpeBaHHHM, IIBETHBIC PEAKIIUU OEJIKOB;
IIPOBOJIUTH PEAKIIMUM HOHHOT'O 0OMEHA, ONIpeNIeNATh CPely BOJHBIX paCTBOPOB,
KAuecTBEHHbIE PEAKLUU Ha cyiabdar-, KapOOHAT- U XJIOPHUJI-aHUOHBI, Ha
KaTHOH aMMOHMSI; pelIaTh 3KCIIepUMEHTaJIbHBIE 3a/1a41 110 TeMaM "MeTaisl"
n "Hemerasmibl") B COOTBETCTBUM C MpaBUIaMH TEXHUKU O€30MaCHOCTH MpHU
oOpallleHnH ¢ BellecTBaMH U JIAOOPaTOPHBIM 000pYI0BAHNEM; IPECTABIATh
pe3yabTaThl XWMHUYECKOTO SKCIIepUMEHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOLMX PEAKIMA U (HOPMYyIMpPOBATh BHIBOJBl HA OCHOBE 3THUX
pe3yabTaTOB




OK 07. B 00/1acTH 3K0J10THY€CKOT0 BOCITUTAHMS: - chopMUpOBaTh TPEACTABICHUS: O XHMHUYECKOW  COCTaBISIOMICH
CopnelicTBoBaTh | - c(hOPMUPOBAHHOCTh KOJOTMUECKOW KYJIbTYpBI, | €CTECTBEHHOHAyYHOW KAapTHHBI MHpA, POJIM XUMHUU B IIO3HAHUU SIBJICHUHN
COXPaHEHHUIO MOHWMaHHE BIIMSHUS COLMAIBbHO-3KOHOMUYECKUX | MPUPOAbI, B (OPMHPOBAHUH MBIIUICHUS M KYJIbTYphl JIMYHOCTH, €€
OKpy’Kalolled | MpOLIeCCOB  HA  COCTOSHUE  NPUPOAHOW U | QyHKIIMOHAIBHOW I'PaMOTHOCTH, HEOOXOIUMOM JUIsl PELIeHUs IMPAKTUYECKUX
Cpelibl, COLMAJILHOW  Cpelbl, OCO3HAHHWE TJI00AJIBHOTO | 33/1a4 U KOJOTMYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3J0POBBIO U
pecypcocOepex | XxapakTepa 3KOJIOIHYECKHX Ipo0ieM; IIPUPOJHOM CpeEnce;
€HHUIO, - IUIAHUPOBAaHHME M OCYILIECTBIICHHE JCHCTBHI B | - YMETh COONIONATh MPABUIIA FKOJIOTHUYECKU LEIecO00pa3HOro MOBEIEHUS B
IIPUMEHSTD OKpy’Kalollell cpele Ha OCHOBE 3HaHUS Lejed | ObITy U TPYLOBOH AEATEIbHOCTH B LIEISX COXPAHEHUs CBOErO 3/I0pOBbs U
3HaHUS 00 YCTOWYMBOI'O Pa3BUTHS YEJIOBEYECTBA; OKPY’KalOIlled IPUPOJHOM CPEnbl; YUYUTHIBATH ONACHOCTH BO3JCUCTBUS Ha
WU3MEHEHUN aKTUBHOE HENPUATHE NEHCTBUM, IPUHOCAIIMUX BPE | )KMBBIE OPraHU3Mbl ONPEIECIICHHBIX BEIIECTB, MOHMMAs CMBICHI IOKa3aTells
KJIMMATa, OKpY>Karollen cpere; MpeIeIbHON TOMYCTUMOW KOHUECHTPALIMU
IIPUHLIHATIIBI - yYMEHHME IPOrHO3MPOBaTh HEOJIAronpHsTHbIE
OepexIInBOro 9KOJIOTMUECKHUE MOCHEACTBUS MPEANPUHUMAEMbBIX
IIPOU3BOJICTBA, | ACHCTBUI, IPENOTBPAILATh UX;
3¢ heKTHBHO - pacumpermne OTIbITa NEeATeTbHOCTH
JEICTBOBATh B | DKOJIOTUYECKON HAIIPABJIECHHOCTH;
Ype3BbIYAHBIX | - OBJIAJICHHE HaBbIKAMU y4eOHO-
CUTYaLUsAX UCCIIEI0BATENIbCKOM, IPOEKTHONW U COLMAIbHON

NeSITeNIbHOCTH;
IIK1.2. -BJIaJICHUE OCHOBHBIMU METOJaMH Hay4HOTO - ¢(hOpMUPOBAHHOCTD MPEJCTABICHUN: O XMMUYECKON COCTaBIISIOIIEH
OpranuzoBbiBa | MO3HAHUS BEIIECTB U XMMUUYECKUX SIBICHUN €CTECTBEHHOHAyYHOW KapTUHBI MUpa, POJIU XUMUU B TIO3HAHUHU SIBJICHUI
Tb IIPOLIECCHI (HabnroieHue, U3MepeHHe, SIKCIIEPUMEHT, IPUPOJIBI, B POPMUPOBAHUH MBILUIEHUS U KYJIbTYPhl JUYHOCTH, €€
CKJIQJIMPOBAaHUs | MOJEIUPOBAHNE); (YHKIIMOHATIBHOW IPaMOTHOCTH, HEOOXOIUMOM JUIsl pelIeHUs TPaKTUYECKUX
" -c(hopMUPOBAHHOCTH YMEHHUH POBOJUTH PACUYETHI | 3a/1a4 U SKOJOTHUECKH 0OOCHOBAHHOI'O OTHOLLIEHHS K CBOEMY 3/I0POBBIO U
rpy3onepepado | 1o XUMHUYECKUM (opMyJiaM U YpaBHEHUSIM MIPUPOIHOM cpere;

TKHW Ha CKJIaJc.

XUMHUYECKHUX PEaKIHUii ¢ UCTIOTb30BAaHUEM
(bu3MYECKUX BEINYNH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MACCHI,
o0beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA
BEIIECTBA; MCIIOIH30BATh CUCTEMHBIC XHUMHUECKHE
SHAHUA OJId IPUHATUSA peHIeHI/Iﬁ B KOHKPCTHBIX
KU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMU
" X IPUMCHCHHUEM

- ¢(hOpMUPOBAHHOCTb YMEHUH BBIABIIATH XapaKTepHbIE MPU3HAKU U
B3aMMOCBSI3b U3YUEHHBIX OHITUN, TPUMEHSATh COOTBETCTBYIOIINE OHATHS
IIPY ONIMCAHUM CTPOEHUS U CBOWCTB HEOPIraHMUYECKUX M OPraHUYECKUX
BELIECTB U WX MPEBpAIlEHUH; BBISBISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUH ¢
MOHATHSIMH U IIPEICTABICHUSIMU IPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;
- chopMHpPOBAaHHOCTH YMEHUN UCIIOJIB30BaTh HANMEHOBAHUS XUMHUECKUX
COEIMHEHUI MEKIYHAPOJHOTO COK03a TEOPETUUECKON U IPUKIIATHON XUMHUH
Y TPUBHUAJIbHBIE HA3BaHMsI BaKHEHIIMX BEIIECTB (ALETHIIEH, TJIUIEpHUH,
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-c(hopMHUPOBAHHOCTh YMEHUH TNIAHUPOBATH U
BBITIOJIHATh XUMUYECKUH IKCIIEPUMEHT
(npeBpallleHUs1 OpraHUYECKUX BEILIECTB IIPU
HarpeBaHuy, MOJIYyYCHHUE STUICHA U U3yYEHUE €T0
CBOMCTB, KAUECTBCHHBIC PEAKLIMK HA aJIbJCTHUIbI,
Kpaxmall, YKCYCHYIO KHCJIOTY; J€HaTypaLus
O€JIKOB IPH HAIPEBaHMH, [IBETHBIC PEAKLIUU
0€eJIKOB; MPOBOAUTH PEaKI[MK HOHHOTO 0OMeHa,
OIPEIENATh CPEY BOJHBIX PACTBOPOB,
KayecTBEHHbIE peaKkluM Ha cynbdar-, kapOoHaT- U
XJIOPUA-aHUOHBI, HA KATHOH AMMOHMSI; peIlaTh
9KCIIEPUMEHTAJIbHBIE 33/1a41 110 TEMaM
«Mertamnel» 1 «HemeTanne») B COOTBETCTBUU C
IIpaBUJIAMU TEXHUKHU 0€30IaCHOCTU NPU
00pallleHNH C BEIEeCTBAMH U JJAOOPaTOPHBIM
000pyZI0BaHUEM; ITPEJICTABIIATH PE3yIbTaThl —
XUMHUYECKOI0 IKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUI COOTBETCTBYIOIUX pPEaKLUi U
(hopMyIIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX
pe3yIbTaToB;

¢benon, hopmanpaerua, yKCycHas KUCIOTa, TIUIHH, YTapHbIi ras,
YTJICKUCIIBIN Ta3, aMMHaK, TallleHast H3BECTh, HeTallleHast U3BECTh, MUThEBas
coJla U IPYTHX), COCTABIATH (hOPMYIIbl HEOPTAaHMYECKUX M OPraHUYECKHX
BEILECTB, YPABHEHHS XUMHUYECKHUX PEAKLUil, OOBICHITH UX CMBICIT;
MOJITBEPK/IATh XapaKTEPHbIE XUMUYECKHIE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMU M 3aIHCSIMHU YPAaBHEHUI XMMUYECKUX
peaKLHii;

- c(OpPMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAICKHOCTD U3yYEHHBIX
HEOPTraHMYECKUX U OPTaHMUYECKUX BEIIECTB K OMpPEAeIICHHBIM KJIaccaM U
rpymnmaM COeIMHEeHUH, XapakTepu30BaTh UX COCTaB U BaKHEUIIINE CBOMCTBA,
OTIPEIeNIATh BUIbI XUMHUECKUX CBSI3€H (KOBaJICHTHAsI, HOHHAS,
MeTaJJIMYecKasi, BOJAOPOIHAS), TUIIBI KPUCTAITMYECKUX PELIETOK BEIIECTB;
KJ1acCUu(UIIUPOBATh XMMUYECKHE PEAKIINH;
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIHATLIMHBI

«XHUMUSA»

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThl

Bup yueOHoii padoThl

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 72
B T.4

OcHoOBHOE co/lep:KaHue 64
B T. U.:

TEOPEeTUIECKOe 00yICHUE 30
MIPaKTUYECKHUE 3aHITUSI 34
U3 HUX: JJADOpaTOpHbIE 3aHATHUS 10
IIpodeccuonanbHO-OpHMEeHTHPOBAHHOE CO/lep:kaHue (colep:KaHne 5
NMPUKJIAJTHOT0 MOYJIAA)

B T. 4.

TEOpeTHYeCcKoe 00yUeHne 2
MPAaKTUYECKHUE 3aHATUS 4
IIpome:kyTouHnas arrecrauus (AU depeHUMPOBAHHDBIN 3a4€T) 2
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2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

Dopmupyem
HaumeHoBaHue Conep:xxanue yuye0HOro marepuasa (0CHOBHOe M MpodeccHoHAIbHO- Oo0bem ble
pa3aesioB U TeM OPHEHTHPOBAHHOE), JIA0OPATOPHbIE U MPAKTHYECKHE 3aHATHS, HIPUKJIATHOI MOAYJIb 4acoB | KOMIIETEHII
UM
1 2 3 4
OcHoBHoOE conepxkaHue 64
Pa3nesn 1 OcHOBBI CTPOEHHUSA BelleCTBA 8
Tema 1.1. CoBpemMeHHass MojJeJib CTpoeHusi aromMa. CHUMBOJIMYECKUMH S3BIK  XUMHHU. 2 OK 01
Crpoenne aToMoB XUMHUECKUH  dJeMeHT. DIeKTpoHHas KoH(purypaums aroma. Kiaccuduxanms
XHMHYECKHX JIEMEHTOB | XMMHUYECKHX 3JEMEHTOB (s-, P-, d-ajeMeHTbhI). BajeHTHbIC 3JIEKTPOHBI. BaleHTHOCTD.
U MPUPOJIA XUMHYECKO# | DIEKTpOHHAsT MpUPOAA XUMHUYECKOM CBSI3U.  ODJEKTPOOTPHULATEIbHOCTh.  Bunel
CBSI3H XUMHUYECKOHN CBsI3M (KOBaJCHTHAs, MOHHAsI, METa/LINYecKas, BOJOPO/IHAsI) U CIOCOObI ee
oOpazoBaHUs
IIpakTnyeckne 3aHATHSA 2
1 Pemenue 3amaHuii Ha MCNOJAb30BAHME XMMHUYECKONW CHMMBOJMKH M HA3BaHMM
COeIMHEeHUI IO HOMEHKJIAType MEXIYHAPOJHOr0 CO3a TEOPETHUYECKOW M MPHUKIAAHOU
XUMUU U TPUBUAIBHBIX HA3BAHUM JJII COCTABJICHUS] XMMUYECKUX (DOPMYI IBYXaTOMHBIX
coeMHEHUN (OKCHAOB, CYyNb(QHUAOB, TUAPUIOB U T.M.) U JPYIHX HEOPTaHUYECKUX
COCIMHEHUH OTAENbHBIX KiaccoB. [IpakTudeckue 3a1aHus Ha YCTAHOBJICHUE CBSI3U MEXY
CTPOCHHEM aTOMOB XHMHMUYECKHX 3JIEMEHTOB U NEPUOJUYECKUM H3MEHEHUEM CBOMICTB
XUMHUYECKHUX DJIEMEHTOB M UX COSIMHEHUN B COOTBETCTBUH C MojIokeHueM [lepuonnueckoi
CHUCTEMBI.
Tema 1.2. IIpakTHYeckne 3aHATHS 4 OK 01
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IHepuoauveckuii 3aK0H 1
Tab6auua J.1.
MenpeneeBa

2 [lepuoanyeckasi cucreMa XuMn4ieckux 3j1eMeHToB .M. MenneneeBa. Ousznueckuit
cMmbica [lepuoanueckoro 3akona [I.1. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU
C TIOJIO)KEHUEM XMMHYECKOTO dJIeMeHTa B [leproanyeckoii cucteme. MUpOBO33peHUYECKOE
n HayyHoe 3HayeHue Ilepmommueckoro 3akona .M. Menneneesa. IIpornosser JI.M.
MenpneneeBa. OTKPBITHE HOBBIX XHMHUYECKUX 3JIEMEHTOB.

3 PemeHue NPaKTHKO-OPHEHTHPOBAHHBIX  TeOPeTHYECKHX  3aJaHUil  Ha
XapaKTEePU3aLHNI0 XUMHYECKHUX JIEMEHTOB «MeTautndeckue / HeMeTANTHYECKUE CBOMCTBA,
BHGKTPOOTpI/IIIaTCJII)HOCTI) XUMHUYCCKUX DJJIECMCHTOB B COOTBCTCTBUU C UX E)JICKTpOHHI)IM
CTPOCHHEM U TIOJOKCHHEM B IEPHOJUYECKONW CHUCTEME XUMHUYECKHX 3JieMeHTOoB /J[.M.
Menneneenay»

OK 02

Pa3nen 2 Xumuueckue pea

KM

Tema 2.1. Tunsl
XUMHYECKHX pPeaKkuuid

Knaccndpukanusi 1 TUNBI XMMHYECKHX PEAKIUH € y4aCTHEM HEOPraHM4YeCKHX
BemiecTB. CocTaBjieHUE YpaBHEHUW pEaKIUN COCAMHEHUs, Pa3JIOKCHUS, 3aMEIICHHUS,
oOMeHa, B T.4. PEaKIUi TOPEHHS, OKUCICHUS-BOCCTAHOBICHUS. Y PAaBHCHUS OKHUCIICHUS-
BoccraHoBieHus. CteneHb okuciaeHus. OKUCIUTENb U BOCCTaHOBHUTENb. COCTaBICHUE U
YPaBHUBAHUE OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUA METOAOM DJIEKTPOHHOTO
Oaanca. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B MPHUPOJE, MPOU3BOJICTBEHHBIX
MpOLECCAX U KUHEAEATEIIbBHOCTH OPTaHU3MOB

HpaKaneCKne 3aHATHUSA

4 Komn4ecTBeHHbIC OTHOLICHUS B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH
U pacyeTbl MO YPAaBHEHMSIM XUMHUYECKHX peakuui. Monb Kak eJuHHIa KOJUYeCTBa
BeniecTBa. MoisipHast Macca. 3aKOHBI COXPAaHEHHMsS MAacChl MU SHEPruu. 3aKoH ABOrajapo.
Monsipablii 00beM ra3zoB. OTHOCHTENbHAS IUIOTHOCTH ra3oB. PacueTsl MO ypaBHEHUSM
XMMHUYECKHX PEaKLUH C MCIOJIb30BAaHHEM Macchl, 00beMa (HOpMaJIbHbIE YCIIOBHS) T'a30B,
KOJINYECTBA BEILECTBA

OK 01
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Tema 2.2. Teopus 371eKTPOIUTHYECKOH AUccOUANMH. VIOHBI. DIEKTPOINUTHI, HEAIEKTPOIUTHI. 2 OK 01
DJIeKTPOIUTHYECKAS Peakuuu nonnoro oomena. CocTaBiieHHe peakliuii HOHHOTO OOMEHa IyTeM COCTaBJICHUS OK 04
AUCCONUANMS U MOHHBIH | UX MMOJHBIX U COKPAIICHHBIX MOHHBIX ypaBHEHUH. KHCIIOTHO-OCHOBHBIE peakiuu. 3agaHus
o0MeH Ha COCTaBlieHUE MOHHBIX peakuuii. KonrpoabHnas padora 1 «CTpoeHue BemecTBa M

XUMHYECKHEe peakium»

IpakTHYecKne 3aHsI THS 2

5 JlaGopaTopHas padora 1 «Tunbl XxumMudeckux peakuuii». Mccinegopanue THIOB (110

COCTaBYy M KOJMYECTBY MCXOJIHBIX U O0Pa3yIOMIMXCS BEUIECTB) M MPU3HAKOB XMMUYECKHX

peaxuuii. [IpoBenenue peakiuit HOHHOro 0OMeHa, OIpeIeIeHHEe CPeibl BOJIHBIX PaCTBOPOB.

3a/aHusl Ha COCTaBJIICHUE HOHHBIX peakUui
Pa3znen 3 CTtpoeHue u CBOIMCTBA HEOPraHUYECKHUX BelIeCTB 18
Tema 3.1. IIpenmer Heopranmveckoii xumuu. Kraccudukanus HEOpraHHYECKHUX BEIIECTB. 2 OK 01
Knaccupuxanus, [Ipocteie u cnoxkHbie BemiecTBa. OCHOBHBIE KJIAcChl CJOXKHBIX BEIIECTB (OKCHIBI, OK 02
HOMEHKJIATYpa u TUAPOKCHUJIBI, KUCIOTHI, COJH). B3anMOCBSI3b HEOPraHUYECKUX BEIIECTB. ArperatrHbie IIK 1.2
cTpoeHue cocTosiHus BeniecTBa. Kpucrammmuecknue u aMmop(HbIE BemecTBa. THUITBI KPUCTAIUTMYECKUX
HEOPraHUYeCKUX pelieTok (aToMHas, MOJICKYJIsipHasi, HOHHAs, MeTallIndeckasi). 3aBUCUMOCTh (PU3HUECKUX
BeLIeCTB CBOMCTB BeI[eCTBA OT THUIA KPUCTAJUIMUECKON peHIeTKH. 3aBUCUMOCTbh XUMHYECKON

AKTUBHOCTH BEIIECTB OT BHMJIa XMMUYECKOM CBS3W W TUIA KPUCTAIUIMUECKOW PEIIETKH.

[IprurHbI MHOrOOOpa3us BELIECTB

IIpakTHYeckne 3aHATHS 2

6 HomeHkjiaTypa HeOpraHM4ecKHUX BellleCTB: Ha3BaHHE BEIIECTBA MCXOAS M3 HX
XUMHUYECKOH (POPMYJIBI WIJIM COCTAaBICHME XUMHUUYECKOW (OpMYNbl MCXOAS U3 Ha3BaHUSA
BeniectBa 1o MexayHaponHoil (MIOITAK) unm TpuBmanbHOM HOMeHknarype. Pemenue
NPaKTUYECKUX 3aJaHUi M0 Kiaccu(UKaluh, HOMEHKJIAType M XUMUYECKUM (popMmyliam
HEOPraHMYECKUX BEUIECTB PA3JIMYHBIX KIACCOB (yrapHbIH ras, yrieKHUCIIbId ras, aMMHUakK,
raiieHasl U3BeCTh, HETallleHasl U3BECThb, IUTHEBAsI COJA U IPYI'HX): Ha3bIBaTh U COCTABIATh
(bopMyJIbl XUMHUYECKUX BEUIECTB, OMPEENIATh MPUHAATIE)KHOCTh K Kiaccy.

HcTouHnKM XUMUYECKO nHpopManuu (CpeacTB MaccoBoi MH(popmarmu, cetb IHTEepHET 1
npyrue). [louck nudopmannu no Ha3BaHUIM, HAEHTU(UKATOPAM, CTPYKTYPHBIM (hopmynam
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Tema 3.2. ®u3uko-
XHMHYeCKHeE CBOiicCTBA
HEOPraHU4eCcKHX
BeILECTB

Metaaabl. OO0mme ¢usnyeckne M XUMHUYECKHE CBOHCTBa MeTayuioB. CrocoObl
MoJiydeHusi. 3Hau€HHWE METAVIOB M HEMETAJIOB B MPUPOJE U JKU3ZHEICSITEeNbHOCTH
4eJoBeKa M OpraHu3MoB. Koppo3usi MeTayuioB: BUABI KOPPO3WH, CIIOCOOBI 3aIIUTHI
METAJJIOB OT KOPPO3UU

Hemertamnpl. O0mue Gpu3nyeckue U XMMHUYECKHE CBOMCTBA HEMETAIUIOB. TUITUYHBIE
cBoiictBa HemetayioB [V— VII rpynn. Knaccudukanus u HOMEHKIaTypa COSAMHEHUI
HemeTaoB. KpyroBopoTsl OMOTE€HHBIX 3JIEMEHTOB B IIPHPOJIE

XHMHYeCKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BellecTB (OKCUIOB,
TUIPOKCHUIOB, KUCIIOT, COJEH U Jp.). 3aKOHOMEPHOCTU B M3MEHEHUU CBOWCTB MPOCTHIX
BEIIECTB, BOJAOPOJIHBIX COCAMHEHUMN, BBICHIMX OKCHJIOB M TMIPOKCHIOB. KoHTpoabHas
padora 2 «CBoiicTBa HEOPraHMYECKHX BeleCTB)

IIpakTH4yeckue 3aHATUSA

7 CocraBjieHHe YPAaBHEHUH XMMHYECKHX PeaKIHil ¢ y4acTUEM IPOCTBHIX U CIOMKHBIX
HEOPraHWYECKUX BELIECTB: METAUIOB U HEMETAJUIOB; OKCHJIOB METAJIOB, HEMETALUIOB U
aM(pOTEepHBIX DJIEMEHTOB, HEOPTraHMYECKUX KHUCJIOT, OCHOBAaHMA M  aMQpOTEPHBIX
TUJPOKCHIOB; HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOLIMX UX CBOKCTBA.

8 PemeHne NpakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHX 3aJaHMM Ha CBOMCTBA,
COCTaB, MOJy4YeHHE U O€30M1aCHOE UCII0JIb30BAHNE BAXKHEUIITNX HEOPTAHUYECKUX BEIIECTB B
OBITY M IPAKTHUUYECKON JAEATEIbHOCTH YeJI0BEKa

OK 01
OK 02
IIK 1.2

Tema 3.3.
NpenTnduxanus
HEOPraHU4YecKux
BeLIECTB

IIpakTHYecKkue 3aHATHS

9 JIaboparopHas padora 2 «neHTH(PMKANHNA HEOPraHUYECKUX BewliecTB». Pemenue
SKCIICPUMCHTAJIBHBIX 3aJa4d 110 XUMHWYCCKUM CBOMCTBAM METAJUIOB H HEMECTAJJIIOB, IIO
pacro3HaBaHUIO M TOJIYUYEHHIO COEAMHEHHH METaljoB M HeMeTauloB. MaeHTudukanms
HCOPTaHUYCCKUX BCIICCTB C€ HCIOJB30BAHUCM HX (1)H31/IKO-XI/IMI/I‘-ICCKI/IX CBOI\/JICTB,
XapaKTEpHBIX KaUeCTBEHHBIX peakiuii. KauecTBeHHbIE peakinu Ha cynbdar-, KapOoHaT- U
XJIOpUA-aHUOHEBI, HA KATUOH aMMOHUA

OK 01
OK 02
OK 04

Pa3nesn 4 CtpoeHue U CBOHCTBa OPraHN4YecKMX BellecTB

20
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Tema 4.1.
Knaccupuxanus,
CTPOEHHE U
HOMEHKJIaTypa
OpPraHMYecKuX BellecTB

IlosiBIeHHE ¥ pa3BUTHE OPraHNYECKOl XMMHHU KaK HaykH. [Ipenmer oprannueckou
XUMUU. MecTO M 3HAUE€HHWE OPraHMYeCKOW XHMMHUHM B CHUCTEME €CTECTBEHHBIX HAayK.
XUMHYECKOE CTPOCHHE KaK IOpPAJOK COCOUHEHUs aTOMOB B MOJIEKYJIE COIVIACHO HX
BAJIECHTHOCTU. OCHOBHBIE TOJIO)KEHHUSI TEOPUM XHUMHUUYECKOIO CTPOEHHSI OPraHUYECKHUX
coenunennii A.M. bytnepoBa. VYTIepoIHBI CKEJIET OPraHUYeCKON MOJIEKYIIBI.
3aBUCHMOCTh CBOMCTB BEIIECTB OT XMMHYECKOIO CTPOCHMsS MoiieKyl. M3omepus u
uzomepsl. [lonstue o ¢ynkumonansHOU rpynme. Pagukan. [IpuHIMnbl kiaccuuxanum
OpraHWYeCKUX  coequHeHuH. MexayHapoaHas  HOMEHKJIATypa W [PUHLHAIIBI
HOMEHKJIATYpbI OpraHu4ecKux coequHeHuil. [lonarue 06 a3oTconepkammx COSIMHEHUSX,
OMOJIOTMUECKH aKTHUBHBIX BemlecTBax  (yrieBogax, Kupax, Oenkax U 1ap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMED, IOJIUMED, CTPYKTYPHOE 3BEHO)

IlpakTH4yeckue 3aHATUSA

10 HomeHnkiaTypa OpraHM4ecKHX COeJIMHEHHH OTIeJbHBIX KJACCOB (HACBIILIEHHBIE,
HEHACBILLCHHbIE ¥ apOMaTHYECKUE YIIIEBOIOPO/Ibl, CIIUPTHI, (PEHOIIBI, albJIeTUbl, KETOHBI,
KapOOHOBBIE KUCIIOTHI U Jp.) COoCTaBICHHE MOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (hOpMyIT
OpPraHUYECKUX BEIIECTB OT/IEJIbHBIX KJIACCOB, UCMOIb3Ys UX HA3BaHUS 10 CUCTEMAaTHYECKON
U TPUBHUAJIBHOW HOMEHKJIAType (ITWJIEH, aleTHJIeH, IIHIEepuH, (peHon, dopmaabaeru,
YKCYCHasl KUCJIOTa, IMIUMIMH). PacueTsl mpocTteiiniel GpopMyibl OpraHMuecKol MOJIEKYJIBI,
MCXOJIS U3 DJIEMEHTHOTO cocTana (B %)

OK 01
IIK 1.2
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Tema 4.2. CBoiicTBa
OpPraHuYecKux
coeTnHEeHu

DU3HKO-XUMHYECKHE CBOMCTBA OPraHMYeCKUX COCIUHECHUN OTACIbHbIX KJIACCOB
(ocobenHocTH Kiaccu(UKaIMKU U HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTUYECKHUI psll U
obmas hopmyna; uzomepwusi; (pU3UUECKHE CBOMCTBA;, XUMHYECKHE CBOWCTBA; CIOCOOBI
MOJTy4YCHUS ):

— TpeeNbHBIC YTICBOIOPOAbI (aTKaHbI U IUKJIOATKAHbI). ['opeHne MeTaHa Kak OJUH
U3 OCHOBHBIX MCTOYHHMKOB TE€IlJIa B MPOMBINUICHHOCTH U ObITy. CBOWCTBA MPUPOAHBIX
YTIIEBOIOPOIOB, HAX0XKICHUE B TIPUPOJIE ¥ IPUMEHEHHE aJTKaHOB;

— HempeJeNbHble (aJIKEHbl, aIKUHBbl W AJIKAJWEHBI) U apOMaTHYECKHE YTIEBOJOPOJBI.
I'openne aneTniieHa Kak ICTOYHUK BRICOKOTEMIIEPATypPHOTO IIJIAMEHH ISl CBAPKU M PE3KH
METaJJIOB

— KUCJI0POcoep:KalIue coeTuHEeHHs (CTUPTHI U PEHOIbI, KapOOHOBBIC KHCIIOTHI U
3Gupbl, albAETHABl W KETOHBL, JKUPBI, yrieBoasl). [IpakTuueckoe mnNpuMeHEHHE
STWICHTJIMKOJS, TiuiepuHa, ¢enona. [IpumeHeHuwe Qopmaibaernia, areraibieruia,
YKCYCHOHM KUCIOTHL. MbllIa KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT. MoOloIue CBOWCTBA
MbIJIa

— a3oTcojaepikailiue coequHeHHsl (aMUHBI M aMHUHOKHCIOTBI,  OCJIKH).
BI)ICOKOMOJIGKYJI?IPHI)IG COCANHCHUA (CI/IHTGTI/I[IGCKI/IC u 6I/IOJIOFI/I‘-ICCKI/I-8.KTI/IBHI)IG).
Mounomep, mnoiaumep, CTPYKTypHOe 3BeHO. llomumepusanusi STHIIEHA KaK OCHOBHOE
HaIPaBJICHUE €TO MCIIOIh30BAHMUS.

I'enetnueckas CBSI3b MEKAY KJIaCCaMH OPTaHUYECKUX COCTMHEHUI

IIpakTHYecKkue 3aHATHA

11 CBoiicTBa OpraHM4yecKMX COeJAMHEHUI OTAEJbHBIX KJACCOB (TpUBHAJIbHAA H
MEXJyHapoaHas HOMEHKJIAaTypa, XUMHUYECKHE CBOICTBa, CIOCOOBI  MOJYYEHHs):
npeenbHble (AJIKaHbl U LUKIJIOAJIKAHbI), HETIPEAeIbHbIE (aJIKEHBI, ATKUHbBI U aJIKaJUEHbI) U
apoMaTUYeCKHUe YIJIeBOJOPOJbl, CHUPTHl U (PEHOJNIbI, KapOOHOBBIE KUCIOTHI U 3(UPHI,
albJeTUIbl U KETOHbI, aMMHbl U AMMHOKHCIIOTBHI, BBICOKOMOJIEKYJISIPHBIE COEIUHEHHUS.
3amaHus Ha COCTaBJICHUE YPAaBHEHUN XMMHMYECKHX PEAKLUI C y4aCTMEM OPTraHUYECKUX
BEIIECTB Ha OCHOBAHUHU MX COCTaBa U CTPOCHUS

12 CocraBienne cxeM peakuuid (B TOM YHCIE€ MO NPEATOKEHHBIM IEMOYKaM
MIPEBPAIICHHI ), XapaKTEPU3YIOMINX XUMUYECKHE CBOMCTBA OPraHUYECKUX COCTUHEHUH
OTJIETBHBIX KJIACCOB, CIIOCOOBI MX MONYyYEHUS U Ha3BaHUE OPTaHUYECKUX COCAMHEHUU MO

TPUBHAIILHON WJIM MEKIYHAPOJHON CUCTEMaTHYECKON HOMEHKJIATYpeE.

OK 01
OK 02
OK 04
IIK 1.2
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PemieHne  NpakTUKO-OPUEHTHUPOBAHHBIX  TEOPETHYECKUX  3aJaHUM HA  CBOMCTBA
OpPraHMYECKUX COCIUHEHUN OTAEIbHBIX KJIACCOB

13 Jladoparopnasi padora 3 «lIpeBpamieHusi OpraHu4YecKMX BelIeCTB IpH
HarpeBaHumn». [lonyueHnue 3TuaeHa U U3y4eHHe ero CBOMCTB. MoenupoBaHue MOJIEKYI U
XUMHUYECKHX MPEeBpaIIeHUd Ha PUMepe dTaHa, STUJICHA, alleTUIeHa U JIp.

Tema 4.3.
Nnentunduxanus
OPraHMYecKuX BellecTB,
HX 3HAYEHHE U
npuMeHeHHne B OLITOBOW 1
MPOU3BOACTBEHHOMI
AeATEJIbHOCTH YeIOBeKa

Buoopranuyeckue coequHenus. Ilpumenenue u Ouonornyeckas poib YIJI€BOAOB.
OxwuciieHue yriieBol0B — UCTOYHUK SHEPIHU JKUBBIX OpraHu3MoB. O61acTu NpUMEHEHUs
aMuHOKHUCIOT. [IpeBpamieHuss OeiaKoB NMHIM B opraHu3zMe. buosjormueckue (GyHKIUU
6enkoB. buonornyeckue GyHKINU KUPOB.

PoJib oprannyeckoii XuMHM B pellieHHH NMpodseM nuiueBoii 6e3onmacHocTH. Poib
OpPraHUYeCKOM XMMMHU B PELICHUU NMPOOJIeM SHEPreTHUecKoi 0e3011acHOCTH, B Pa3BUTHU
MCIUIHNHBI, CO3JaHNU HOBBIX MAaTCPHAJIOB, HOBBIX NCTOYHUKOB SHECPTHUU (aHI)TepHaTI/IBHBIG
UCTOYHUKM 3Heprun). OnacHOCTb BO3IECHCTBUS HA KHMBBIE OPraHU3Mbl OpPraHUYECKUX
BEIIECTB OTHENBHBIX KJIACCOB (YIJIEBOAOPOABI, CHUPTHI, (PEHOIBI, XJIOPOPraHUYECKHE
IPOU3BOJIHBIE, aNbJCTUABI W Jp.), CMBICI IOKa3aTelas NpeleNbHO JOIyCTUMOMN
koHueHTpauuu. KonTposbHasi padora 3 «CTpyKTypa M CBOMCTBAa OpPraHM4YecKHMX
BelIeCTB)

IIpakTHyeckne 3aHATHA

14 JlaGopatopHas padora 4 «HaeHTH(UKaNUs OPraHMYECKUX COeTUHEHH
OT/AeJbHBIX KJIaccoB» MneHTudukanys opraHM4ecKuX COCTUHEHUI OTIEeNbHBIX KIIACCOB
(Ha mpUMepe aJIbJIETHIOB, KpaxMalia, yKCYCHOH KHCIIOTHI, OSITKOB H T.I1.) C HCIIOJIb30BAaHHEM
X (U3NKO-XUMHUYECKUX CBOWCTB M XapaKTEPHBIX KaYECTBEHHBIX peakimii. [leHarypanus
Oenmka mpu HarpeBaHuu. L[[BeTHBIe peaknuu OenkoB. BO3HWKHOBEHHE AHAIUTHYCCKOTO
CUTHAJIa C TOYKH 3PEHUS XUMUYECKUX MTPOIIECCOB MPHU MPOTEKAHUU KaueCTBEHHOM peaKIni,
MO3BOJISIONICH UACHTU(DUIIUPOBATH MTPEITIOKEHHBIC OPTAaHMYECKUE BEIIECTBA

OK 01
OK 02
OK 04
IIK 1.2

Pa3nes 5 Knuneruyeckue U TepMoAMHAMHMYECKHE 3AKOHOMEPHOCTH NIPOTEKAHUSA XUMHYECKUX peaKkuuii
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Tema 5.1 Cxopoctb
XHUMHYECKHX peaKkIuid.
XuMH4yecKoe

CxopocTh peaknuu, ee 3aBHCHMOCTh OT Pa3JIn4YHbIX (AKTOPOB: INPUPOALI
pearupyomux BEIIEeCTB, KOHUEHTPALUU pEarupyroluX BeEUNIECTB, TEMIIEpPAaTypbl U
TUTOIIAM PEaKIMOHHON MOBEpXHOCTHU. TeroBbie 3(h(HheKThl XUMHUUECKUX peaKIiid. DK30-
U 3HJ0TepMHUUYECKHe, peakuuu. OOpaTUMOCTh peakiMid. XUMHUECKOe PABHOBECHE U €ro
CMEUICHHE M0/ JEHCTBHEM pa3IU4YHbIX (AKTOPOB (KOHLEHTpPAIUS PEAareHTOB WU
IIPOAYKTOB PEAKLMHU, JABJICHUE, TeMIepaTrypa) JUlsl CO3JaHUS ONTHUMAJIbHBIX YCIOBUH
IIPOTEKaHUs XUMUYeCKUX IpoueccoB. [Ipunnun Jle [laTense

OK 01
OK 02
IIK 1.2

HpaRTn'{ecmle 3aHATHUSA

15 Pemienne npakTHKO-OPHEHTHPOBAHHBIX 32JaHUI HA aHAJM3 (PaKTOPOB, BIUSIOLINX
HAa H3MEHEHHE CKOPOCTH XHUMHUYECKOW peaklud, B T.4. C MO3HULIUNA SKOJOTHYECKH
1es1ecoo0pa3Horo MmoBeneHus] B OBITY W TPYAOPABHOBECHEBOW IESATEIBHOCTH B IIEISX
COXPaHEHHUSI CBOETO 3JJ0POBbS  OKPYKAIOLIEH MPUPOTHON CPEIbI.

16 PemnieHue nmpakTHKO-OPHMEHTHPOBAHHBIX 32/1aHUIl HA MpUMeHeHue npuHnuna Jle-
HlaTenbe 1151 HAXOXK/ICHUS HANPABJICHHS CMEIIEHUS PABHOBECHSI XUMUYECKON pEaKIy U
aHan3 (PaKTOPOB, BIUSAIOIIUX HAa CMEIIEHNE XUMUYECKOTO PAaBHOBECHS

OK 01
OK 02
IIK 1.2

Pa3pnen 6 PacTBopsl

Tema 6.1.
IonsTHe 0 pacTBOpax

PacrBopenne kak ¢usuko-xumuuyeckuii mpomecc. PactBopel.  CrocoOsl
IIPUTOTOBJIEHUS pacTBOPOB. PacTBopuMOCTh. MaccoBas 10Ji1 paCTBOPEHHOIO BEILECTBA.
Cwmpicn moKa3aTens MpelebHO JOMYCTUMON KOHIIGHTPAllMd M €r0 HMCIOJIb30BaHHE B
OLIGHKE DJKOJormueckoi Oe3omacHocTu. [IpaBmiia HKOIOTMYECKH IIEIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYJOBOM JEATEIHLHOCTH B ILIENSAX COXPAHEHHUS CBOETO 3/I0POBBS U
OKpY>Karollle IPUPOAHON Cpeabl; ONACHOCTh BO3JACHUCTBUS HA JKUBBIE OPraHU3MBI
ONPEACIICHHBIX BEUIECTB.

Pemenue npakTMKo-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN HA PACTBOPBIL, UCIIOJIb3yEMBIE
B OBITOBOM U MTPOU3BOJICTBEHHOM JCSITEIIBHOCTH YEJIOBEKA

OK 01
OK 02
OK 07
IIK 1.2

Tema 6.2. UccienoBanue
CBONCTB PacTBOpPOB

IIpakTH4eckue 3aHATHA

17 JIaGopatopHas padora S «IlIpurorossienue pacTtBopoB». [Ipurorosienue pacTBopoB
3aJJaHHON (MaccoBOM, %) KOHLEHTPALUHU (C MPAaKTUKO-OPUEHTUPOBAHHBIMU BOIPOCAMHU) U
OIIpEJIEJICHUE CPEIbl BOAHBIX PACTBOPOB. Pelenue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB

OK 01
OK 02
OK 04
IIK 1.2
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IIpogeccuonaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Coiep:KaHNe MPUKJIATHOTO MOAYJIsT)

Pazgen 7 Xumus B ObITY M IPOU3BOJACTBEHHOM 1€ATEILHOCTH YeJI0BeKa

Tema 7.1 Xumus B ObITY
U MIPOU3BOICTBEHHOM
AeATeJIbHOCTH YeJI0BeKa

HoBelime T0CTHKEHUS XMMHUYECKON HAYKM W XHMHMYECKOH TexHoJiorum. Poib
XUMHUM B OOECIEYCHHH SKOJOTUYECKOW, JHEPreTHUECKONM W MHUIIEeBOW O€30MacHOCTH,
pazBuTuu MenuuuHbl. [IpaBuia moucka W aHalM3a XUMHYECKOHM HHPOpMAIMHM U3
pa3IMYHBIX MCTOYHHUKOB (Hay4yHas M y4deOHO-Hay4yHasi JIUTEpaTypa, CPeiCTBA MAcCOBOM
uHpopmarnuu, cetb THTEpHET)

HpaRanecmle 3aHATHUSA

18 ITouck U aHATU3 KeiicOB 0 MPUMEHEHHH XMMHYECKHX BelleCTB M TEXHOJIOTHil C
yuyeTtoM Oyaymedl mnpodeccMoHanbHOM — JESITEeIbHOCTM IO TeMaM: BaKHEHIIMe
CTPOUTCJIBHBIC MAaTCpUalibl, KOHCTPYKIHMOHHBIC MAaTCpUajibl, KPpaCKHU, CTCKJIO, KCpaMUKa,
MaTepuaabl Ul JJEKTPOHUKH, HAHOMATepUallbl, TEKCTUJIbHbIE BOJIOKHA, HCTOYHUKHU
SHEPTHUU, OPTraHNYCCKUC 1 MUHCPAJIbHBIC YHO6peHHﬂ, JICKApCTBCHHBIC BCIICCTBA, ObITOBast
XUMHSL.

19 3ammra: IlpeacrasiieHue pe3yJbTaTOB pelieHHs KeiicoB B (popMe MUHH-I0KJIA/Aa
¢ mpe3eHTanuen

OK 01
OK 02
OK 04
OK 07
IIK 1.2

IIpomeskyTouHas arrecTauus mo aAucuunanue (anddepeHIUPOBaAHHBIH 3a4eT)

Bcero

72
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3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBIIIEOBPA30BATEJILHOI
JTACIATITAHBI

3.1. Tpe6oBaHUS K MUHUMAJILHOMY MATEPHAJIBHO-TEXHHYECKOMY 00ecnedyeHn 0
Jliist peanu3anyy IporpaMMbl TUCITUTUIHHEI TIPS YCMOTPEHBI CIEAYIONIUE CIEIUATbHEBIE
MOMEIICHUS: YUeOHBIN KaOMHET XMMHUHU M YICOHOM XUMHUYECKON J1abopaTOpUH.

OGopynoBanue y4yeOHOro KaOumHera (HarJIsIHble TOCOOMs):  HAOOPHBI
[IAPOCTEP)KHEBBIX MOJENEed MOJIEKYJ, MOJENU KPUCTALTMYECKHX PEIIeTOK, KOJIICKIUU
MPOCTBIX U CIIOKHBIX BEIIECTB M KOJUICKIIMU TMOJIMMEPOB; KOJUICKIMS TOPHBIX IMOPOA U
MUHEpaoB, Tabnuia MeHeneesa, yaeOHbIe GUITBEMBI, ITU(POBBIE 00Pa30BATEIBHBIE PECYPCHI.

TexHnuyeckue cpeacrBa 00y4eHHsi: KOMIIBIOTED C YCTPOHCTBAMH BOCHPOHM3BEICHUS
3ByKa, MPUHTEP, MYJIBTHMEIUA-TIPOCKTOP C OSKPaHOM, MYJIbTHMEIWWHAs JOCKa, YyKa3Ka-
IIPE3EHTEp AJIs IPE3CHTALUH.

OobopynoBanue 1adopaTopuu U pado4YnX MecT JJa00PATOPHH: MEH3YPKH, MTUIETKH-
KareJbHUIIbl, TEPMOMETPBI, MUKPOCKOIL, JIYIIbI, IPEIMETHBIE U TOKPOBHBIE CTEKJIA, MJIAHIIETHI
JUISL KameJbHBIX peakiui, ¢uibTpoBalibHas Oymara, MPOMBIBAIKH, CTEKJISIHHbIE TPOOHPKH,
pe3nHOBBIe MPOOKH, (OHAPUKU, HAOOpP PEAKTUBOB, CTEKJISHHBIC MAJOYKH, IITATHUBBI I
OpoOMPOK;  MEpHbIE LMIUHAPHI, BOPOHKUM CTEKJISIHHBIE, BOPOHKH  JEJIUTEIbHbBIC
mmHApraeckue (50-100 mit), cTynku ¢ necTukoM, GpaphopoBbie YKy, MUHIETHI, (PUIBTPHI
OymMa)kHbIe, BaTa, MapJisd, YacOBbIE CTEKJA, JJIEKTPOIUIUTKU, JTa0OpaTOpHBIC INTATHBEI,
CIHPTOBBIE TOPEJIKH, CIIMYKH, TIPUOOP LTSI TIOTYYIEHUS Ta30B (WK MPOOHPKaA ¢ Ta300TBOTHON
TpYyOKO), AeprKaTenu Uit MPOOHPOK, CKISTHKH JJISl XpaHEHHS PEaKTHBOB, pa3AaTOYHBIC JIOTKH;
xumuueckne crakadbl (50, 100 w 200 mu1); mImareny; MUHLETHI; THUTEIbHBIC ITUIIIIHI;
CEKyHIOMEpHI (TaliMepsl), MepHble pobupku (Ha 10-20 M) u MepHbie kKosobI (25, 50, 100 u
200 mu), BoasHas OaHs (WJIM TEPMOCTAT), CTEKJISTHHBIC MAJIOYKW;, KOHUYECKHE KOJIOBI IS
tutpoBanus (50 u 100 Mi); UHANKATOPHBIE MOJOCKU A ompenenenus pH u crangapTHas
MHAMKATOpHAs IIKaJa; YHUBEPCAIbHBIN UHAMKATOp; nuneTku Ha 1, 10, 50 mu (unu go3atopsl
Ha 1, 5 u 10 mu), OropeTku A TUTPOBaHUS, MenuuuHCKHe mmpuibl Ha 100-150 wmu,
nabopaTopHbIE W/WIIM aHAIMTUYECKHE Becbl, pH-MeTpbl, cymmapHBIA mKad, U 1.
nabopaTopHOoe 000pyI0BaHUE.

3.2. UupopmannoHHOe oOecnedeHne peajsn3alui NporpaMmMbl

1. [Insa peanuzanuu nporpaMMbl OMOIHOTEUHbIH (OH 00pa3oBaTeIbHONM OpraHU3alluu
UMeeT TMe4yaTHble M OJIEKTPOHHBIE 00pa3zoBaTeNbHbIE M HH(DOPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIC JJIsi UCTMOJIB30BaHUSI B 00pa30BaTeIbHOM MpoOIecce, HE cTapiie 5 JeT ¢
MOMEHTA U3JIaHHUsl.

2. Pexomenayemple T€4aTHBIC H3JIaHUS 110 peaTU3aluKu  00I11e00pa3oBaTEIHHOM
JUCITUTUIAHBI PEICTABIICHBI B METOIMICCKIX PEKOMEHIAIUAX 110 OPTaHU3AIHHA O0YICHUS.

3.2.1. Ileuammnvie uzoanus
1. Tabpuensn O.C. I'121 Xumus 11 npodeccuii U criennaibHOCTEN TEXHUYECKOTro IPOpuUIIs :
y4eOHUK JJIS CTY/. yupexaeHuii cpea. npod. oopazosanus / O.C.I'abpuemnsn, U.I'.Octpoymos.
— 4-e u3n., crep. — M. : U3narensckuii neHTp «Akagemus», 2017. — 272 c., [8] c. uB. ui.

2 AucdunorenoBa, U. B. Xumus: Y4eOHUK U MPAKTUKYM ISl CPEAHETO MPO(HEeCcCHOHATBLHOTO
obpazoBanus / U. B. Audunorenosa, A. B. babkos, B. A.IlonkoB. — 2-e u31. ucop. u 10M. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3 lleromuxuna, H. A. Obmas xumus: yueonuk nist CI1O / H.A. p B. Munaesckas. — Ca;
[[leromuxuna, -IletepOypr: Jlans, 2021. — 164 c.
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4. Hukonbsckuii, A. b. XuHus: y4eOHUK M MPAKTHKYM IS CpeaHEro mpodhecCHOHATBHOTO
obpazoBanus / A. b- Hukonbsckwmii, A. B. CyBopoB. — 2-e u3x, nepepad. u mon. — Mockga:
Nz narensctBo FOpaiit, 2022. — 507 c.

3.2.2. /lononnumenvuvle uCMoOUHUKU
1. I'yceBa, B, Xumus ansa CIIO: yuebno-meromuueckoe mocobue EB. I'yceBa, M. P.
3uranmuna, J1, . Kynukoa. — Kazans: HUTY, 2019. — 168 c.
2. http:/gotourl.ru/4790 (http://webelements.com/) -Hanéxuas cnpaBounass nHbopMaims O
XUMHYECKHX 3JIEMEHTaX U X CBOICTBax

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA30OBATEJLHOMN JUCITATLINHBI

KoHTpoib 1 o1ieHKa pe3ybTaToB 00yUeHHsI OCYIIECTBIISIETCS. B IPOLiEcCe IPOBEIECHUS
NPAaKTUYECKUX 3aHATHH M J1a0OpaTOpPHBIX pabOT, TECTHPOBAHUSA, A TAKXKE BBIIOIHEHUS
00y4aromyUMHUCs UHANBUAYAIBHBIX 3a/IJaHHM, TPOEKTOB, UCCIIE0BaHUN. Pe3ynbpTaTel 00y4ueHus
OTIpEeNeNAI0T, YTO OOydYaromuecs: IOJDKHBI 3HaTh, NOHUMAaTh W JEMOHCTPHPOBATH IIO
3aBEPLICHUH U3YUYEHUS IUCHUIUIMHBI.

Hns  GopMupoBaHUs, KOHTPOJS U OLEHKM pEe3yJbTaTOB OCBOEHHUS Yy4eOHOH
JUCLUIUIMHBL UCHOJb3YETCsl CUCTEMa OLIEHOYHBIX MEPONpPUATHH, MpEeACTaBIstoIas coOon
KOMILUIEKC y4eOHBIX MEpONpPUSATHH,

COTJIAaCOBAHHBIX C PE3yJibTaTaMU O6y‘IeHI/IH n

chopmynupoBansbix ¢ ydetoM ®I'OC COO (nmpeameTHble pe3yiabTaThl MO AUCLHUILIMHE) U

dI'0C CIIO.

Tunbl OlleHOYHBIX

XUMHUYECKHX HJIEMEHTOB
U IPUPOJA XUMUYECKOU
CBA3U

(bopMyIIbl COeIMHEHUH B
COOTBETCTBHUH CO
CTETICHBIO OKUCIICHUS
XUMHUYECKUX DIIEMEHTOB,
MCXOJISl U3 BAJIGHTHOCTU U
ANEKTPOOTPHUIATETFHOCTH

Ne | OK/TIK | Moapyas/Pazgen/Tema | PesyabraTt 00yueHus .
MeponpuATHI
I | OcHoBHOe conepkaHue
1 DopMyIHpPOBATH
Pa3nea 1. OcHoBbI PMyJHp
0a3oBble NOHATHS U
CTPOEeHHs BelecTBa
3aKOHbI XUMHHU
1.1 |OK 01 CrpoeHue aToMOB CocraBnsars xumuueckue |1. Tect «CtpoeHue atomoB

XHMUYECKHX DJIEMECHTOB U
MPUPOJIa XUMUYECKOMN CBSI3H.

2. 3ajaun Ha COCTaBJICHUE
XUMHYECKHUX HOopMyIT
JIBYXaTOMHBIX COE€UHEHUN
(okcu0B, CyNb(PHUAOB, TUIPHUIOB
U T.OL).

3. 3agaHus Ha UCIIOJIB30BaHUE
XHMUYECKOH CUMBOJIMKH U
Ha3BaHWUM COEIUHEHHNH 10
HOMEHKJIATYPE MEKTyHAPOIHOTO
COI03a TEOPETUYECKON U
MIPUKJIAHON XUMUU U
TPUBUAIIBHBIX HA3BAHUU IS
COCTaBJICHUS XUMUYECKHX
(hopmyn TByXaTOMHBIX
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OK/IIK

Monyas/Pa3nen/Tema

Pe3ysabTar 00yyeHus

THunbl OLEHOYHBIX
MeponpusTHIA

COCTMHECHUH (OKCHJIOB,
Cynb(puI0B, TUAPUIIOB U T.11.) U
JIPYTUX HEOPTAaHUYECKUX
COCTMHEHUH OTACNBHBIX KJIACCOB

1.2

OK 01
OK 02

[Tepuonuueckuii 3aKOH U
tabmuma J[.1.
Menneneena

XapakTepHu30BaTh
XUMHUYECKHE IEMEHTHI B
COOTBCTCTBHH C UX
II0JIO)KEHHUEM B
IIEPUOIUYECKON CUCTEME
XUMHUYCCKUX DJICMCHTOB
.. Menneneena

1. Tect «MeTannuueckue /
HeMeTaJlJIMYeCKHUE CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XMMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX DJIEKTPOHHBIM
CTPOEHUEM H MOJIOKEHHUEM B
MEPUOUYECKON CUCTEME
XUMHYECKHUX 31eMeHTOB JI. 1.
MenneneeBay.

2. IlpakTuyeckue 3alanus Ha
YCTaHOBJICHUE CBSI3U MEXIY
CTPOEHUEM ATOMOB XMMHUYECKUX
3JIEMEHTOB U NEPUOAUYECKUM
N3MEHEHHEM CBOMCTB
XHUMHYECKHX 3JIEMEHTOB M UX
COEJIUHEHHI B COOTBETCTBUH C
nonoxxenueM [lepuoanueckoi
CHCTEME.

3. [IpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKUE 3aIaHUS HA
XapaKTePU3ALMNI0 XUMHUYECKUX
9JIEMEHTOB: «MeTtainyeckue /
HeMeTaJlJIMYeCKHe CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJZICTBO K DJIEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHUEM H MOJIOKEHHUEM B
MEePUOINYECKOIN CUCcTEME
XUMHUYECKHUX DIIEMEHTOB

J.. MenneneeBa»

Pa3znea 2. XuMuueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHUMHYECKHUX peaKuui

KonTtpoabHas padora
«CTpoeHue BenecTsa u
XHMHYECKHEe PeaKIun»
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THunbl OLEHOYHBIX

Ne | OK/IIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusTHil
2.1 [ OK 01 THUOBI XUMHUYECKUX CocTaBisATh peakuu 1. 3amaun Ha cocTaBICHUE
OK 04  |peakuuit COCJIMHEHMUS, Pa3JIOKEHUs, |YPABHEHUM pEeaKIUid:
oOMeHa, 3aMEeIIeHNUs, — COEMHEHMS], 3aMELLEHUS,
OKHUCJIUTEIBHO- pasznokeHus, oOMeHa,
BOCCTAaHOBUTEJIbHbBIE — OKHCIIUTENBHO-
peaxkuuu BOCCTAHOBUTEJIBHBIX PEaKIHil ¢
UCIIOJIb30BaHUEM METO/a
3JIEKTPOHHOTO OaliaHca.
2. 3agauu Ha pacyeT MaccChl
BEIIeCTBA UM 00bEMa
ra3oB I10 U3BECTHOMY KOJIMYECTB'
BELIECTBA, MAacCe WIH 00BEMY
OJIHOTO U3 YYacTBYIOILIUX B
pEaKLHH BELIECTB; PACUEThI
Macchl (00bEéMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIINH,
€CJIM OJIHO U3 BEIIECTB UMEET
npuMecu
2.2 DNEeKTPOIUTHYECKAS CocTaBnsTh ypaBHEHUS 1. 3amaHus Ha cOCTaBIICHUE
JUCCOLMAIUS M MOHHBIA |XMMHUYECKUX PeaKluu MOJICKYJISIPHBIX U MOHHBIX
oOMeH MOHHOTO OOMEHa ¢ peaKIuii ¢ y4acTHEeM KHCIIOT,
y4acTUEM OCHOBAaHMU U COJIEH,
HEOPraHMYECKUX BEIIECTB |yCTAaHOBJIEHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
2. JIaboparopHas pabota "Tursl
XUMUYECKHUX peakuui”
3 Pa3nea 3. Crpoenne n |HMccaenoBats crpoenue u | KonTposabsnas padora

CBOMCTBA
HEOPraHu4ecKHuX
BeIlleCTB

CBOWCTBA
HEOPraHu4eCcKHX
BeIeCTB

«CBOJCTBa HEOPraHHYECKUX
BeLIeCTB»
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OK/IIK

Monyas/Pa3nen/Tema

Pe3ysabTar 00yyeHus

THunbl OLEHOYHBIX
MeponpusTHIA

3.1

OK 01
IIK 1.2

Knaccudukanms,
HOMEHKJIaTypa U
CTpOCHHE
HEOpPraHuYeCKux
BEIIIECTB

KnaccudumupoBarts
HEOpPraHUYeCKue
BEIIIECTBA B COOTBETCTBUU
C X CTPOCHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEILIECTB UCXO/S U3 UX
XUMHYECKON (HOPMYITBI UITH
COCTAaBJICHUE XUMUYECKOMN
(hopMyITBI HCXOIS U3 Ha3BaHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WJIM TPUBHAIBHOM
HOMEHKJIAType».

2. 3amayv Ha pacyeT MacCOBOM
110711 (MAcChl) XUMUYECKOTO
3JIEMEHTA (COEeAMHEHNUS) B
MoJIeKyJie (cMecH).

3. [IpakTuueckue 3agaHus 1Mo
KJIaCCHU(PUKALIUU, HOMEHKJIATYPE |
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTHyeckue 3alanus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BHJIa XUMUYECKOM
CBSI3U U THIA KPUCTAIIMYECKON
peleTKu

3.2

OK 01
OK 02
IIK 1.2

DuU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEIISCTB

YcranaBiuBaTh
3aBHCUMOCTh (PU3UKO-
XHUMHYECKHUX CBOMCTB
HEOPraHWYECKUX BEIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, @ TAaK)Ke TUTIa
KPUCTaJUIMYECKOU
peIIeTKr

1. Tect «Ocobennoctu
XUMHUYECKUX CBOMCTB OKCHJIOB,
KHUCJIOT, OCHOBaHUH, aM()OTEpHBL:
TUAPOKCHUJIOB U COJIEH».

2. 3agaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX PEaKIIUF
C Y4acCTHEM MPOCTHIX U CIOKHBIX
HEOPTraHUYECKUX BEIIECTB:
OKCH/IOB METAJIJIOB, HEMETAJIJIOB
aM(OTEPHBIX DJIEMEHTOB;
HEOPTraHWYECKHUX KHUCIIOT,
OCHOBaHUU M aM(OTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX HX
CBOIMCTBA U CIIOCOOBI TIOJTYYEHHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
CBOMCTBA U MOJIyYEHUE
HEOPraHUYECKHUX BEIECTB
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THunbl OLEHOYHBIX

Ne | OK/IIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusTHil
3.3 | OK 01 Nnentuduxarnms UccnenoBarp 1. [IpakTHKO-OPUEHTUPOBAHHBIC
OK 02 |HeopraHuyecKux KaueCTBEHHbBIC PEAaKIMK  |3aJaHUs M0 COCTABICHUIO
OK 04 |Bemiects HEOPraHUYECKHUX BEIIECTB |XUMUYECKHUX PEAKLUN C y4aCTUEN
HEOpPraHUYECKUX BEIIECTB,
HCIIONBb3YEMBIX ISl UX
UICHTH(PUKAIIY.
2.JIaboparopnas paboTa:
“Unentuduxanys
HEOPraHUYECKUX BELIECTB’
4 Paspnen 4. Crpoenune u |UccienoBars crpoenue v | KonTposabnas padora
CBOliCTBa cBoiicTBa oprannveckux |«CTpoeHue u CBOiicTBa
OpraHu4yecKux BelleCTB OpPraHn4yecKuX BellecTB)
BellecTB
41 | OKO01 Knaccudukanms, KnaccudumupoBars 1. 3agaHus Ha cOCTaBIIEHUE
I[IK 1.2  |cTpoenue u OpraHNYECKHE BEIIECTBA B |{Ha3BaHUHA OPraHUYECKHUX
HOMEHKJIaTypa COOTBETCTBUH C UX COEAMHEHHI N0 TPUBUAJILHOW WJT!
OpPraHUYECKUX BEILECTB |CTPOCHUEM MEXlyHapOIHOMI
CUCTEMATUYECKON HOMEHKJIAType
2. 3ajaHus Ha COCTaBJICHUE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYyIT
OpPraHUYECKUX BEIIECTB
OTJIENIbHBIX KJIACCOB.
3. 3amaun Ha onpezeneHue
npocreien GopmyIibl
OpPraHMYECKOIN MOJEKYJIbI, HCXO/
13 3JIEMEHTHOTO cocTaBa (B %)
4.2 | OK 01 CBolicTBa OpraHuyecKux | Y cTaHaBIUBaTh 1. 3anaHus Ha cocTaBJIEHHE
OK 02 |coenuHeHui 3aBUCUMOCTH (PU3HKO- YPaBHEHUN XUMUYECKUX PEaKIUF
OK 04 XUMUYECKUX CBOMCTB C y4aCTHEM OPraHUYECKUX
K 1.2 OpraHWYECKUX BEIECTB OT |BEIIECTB HA OCHOBAHUU UX

CTPOCHUA MOJICKYJI

COCTaBa M CTPOEHUA.
2. 3agaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX PEaKIIUF
WUTFOCTPUPYIOIINX XUMHYECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS JTAHHBIX PEaKlHi U
TE€HETUYECKOM CBS3U
OpPTraHUYECKUX BEIECTB Pa3HbIX
KJIaCCOB.

3. PacueTHble 3a/1a4u 1O
YpaBHEHUSIM PEAKIIHHA C yIaCTHEN
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THunbl OLEHOYHBIX

Ne | OK/IIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpUATHH
OpPraHWYECKHUX BEIECTB.
4. JIaboparopHas paboTa
“IIpeBparieHust OpraHu4eCKUX
BELIECTB [IPX HArpeBaHUU"
4.3 |OK 0l |Wnentudukamus Hccnenosathb 1.IIpakTUKO-OpUEHTUPOBAaHHbBIE
OK 02 |opraHuMueckux BELIECTB, |KAUECTBEHHBIC PEAKIIUM  |33JaHUs 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpraHUYEeCKUX XUMUYECKHUX PEAKLUN C y4aCTUEN
I[IK 1.2 |mpuMeHeHHe B OBITOBOW |COSAMHEHUN OTACIBHBIX |OPTraHMYECKUX BEIICCTB, B T.U.
Y IIPOU3BOJCTBEHHOMN KJIaCCOB UCIIOJIB3YEMBIX JJI UX
JEeSATEIbHOCTH YEJIOBEKA uaeHTU(UKAIK B OBITY U
IPOMBILIUIEHHOCTH.
2.JIaboparopnas pabdora:
“UnenTuduxanus opraHudecKux
COEIMHEHM OTAENBHBIX KJIacCOB
5 Pazpeua 5. XapakrTepu3oBaThb
Kuneruueckue u BJIMSIHUE PA3JTHYHBIX
TepMOAMHAMHMYecKHe |(paKkTOpoB Ha
3aKOHOMEPHOCTH PaBHOBecHE U CKOPOCTh
NPOTEeKAHUS XHMHUYECKHX peakuui
XHUMHYECKHX pPeaKkuuid
5 |OKO0l CkopocTh XUMHUUYECKUX |XapakTepru30BaTh [IpakTHKO-OpHUEHTUPOBAHHbIE
OK 02 |peakumii. XUMHUYECKOE |BJIMSHHE KOHIICHTPALMHK |TEOPETHUYECKUE 3a]JaHUs Ha
I[IK 1.2 |paBHOBecue pearupyromux BemecTB U |aHaInu3 (PaKkTOPOB, BIUSIONIUX Ha
TEMIIEPATYPbI HA CKOPOCTh |U3MEHEHNE CKOPOCTH XUMHUECKO
XAMHYECKHUX PEaKUi peakuuu. [Ipaktrko-
XapakTepus3oBarh OpUEHTUPOBAHHBIE 33aJaHUS HA
BIIMSIHUE U3MEHEHUS NpUMeHeHue npuHuumna Jle-
KOHIIeHTpauuu Beuects, |lllarenbe nis HaxoxkaeHUs
peaKkLMu Cpesl U HaIpaBJIeHUs] CMEUICHUS
TEeMIIepaTypbl Ha paBHOBECHS XUMHUUYECKOW peaKlu
CMEIIeHNe XUMHUYECKOTO |U aHanmu3 (JaKTOPOB, BIMSIOIINX
paBHOBECHS Ha CMEIllEHuEe XUMUYECKOTO
paBHOBECHS
6 HccnenoBaTh HCTHHHBIE
Pa3znen 6. PacTtBopsl PacTBOPBHI C 3aJaHHBIMH
XapaKTepUCTHKAMH
6.1 [ OK 01 [TonsiTue o pactBopax  |Paznuyars UCTUHHBIE 1. 3aaun Ha NPUTOTOBJICHHE
OK 02 pacTBOpHI pacTBOpOB.
IIK 1.2 2. IIpakTHKO-OpHEHTHPOBAHHBIE

PACUCTHBIC 3aJaHN Ha
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THunbl OLEHOYHBIX

Ne | OK/IIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusTHil
JUCTIEPCHBIE CUCTEMBI,
UCIOJIb3yeMbIe B OBITOBOM U
MIPOU3BOJICTBEHHOU JIESTEIILHOCT
YeJloBeKa
6.2 |OKO0l |HccnenoBanue cBoiictB |MccienoBaTh GU3NKO- JlaboparopHast pabota
OK 04 |pacTtBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
IIK 1.2 HUCTUHHBIX paCTBOPOB

Il | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE COEPKAHUE (COAePKAHUE MPUKIIATHOTO MOTYJIs)

7 Pa3zpen 7. OuenuBaTh NocJaeACTBHS |3alUTa Kelca (¢ yueToM
Xumus B ObITY U OBITOBON U Oyayuueil mpodeccuoHaIbHOM
NPOM3BOACTBEHHOI NMPOU3BOJACTBEHHOI AesITeJIbHOCTH)
AesiTeJIbHOCTH NAeATeJbHOCTH YeJI0BeKa
Ye10BeKa C MO3ULM I

IKOJIOrHIEeCKOU
0€30ImMacHOCTH

OK 01
OK 02
OK 04
OK 07
IIK 1.2

XuMHS B OBITY H
MIPOU3BOJICTBEHHOM
JeSITeIbHOCTH YeJI0BEKa

O1eHHUBAaTh MMOCIEICTBUS
OBITOBOM U
MPOU3BOJACTBEHHOM
JIeSITEILHOCTH YeJIOBEKa C
MMO3UITAH DKOJIOTHYECKOHN
0e30macHOCTH

Keiic (c yuerom Oyaymieit
npodeccuoHabHON
JESATEeTLHOCTH)

Bo3MmokHBIE TEMBI KEHCOB:

1. IloTennenue Kaumara u
BBICBOOOYKICHHE Ta30BbIX
THIPATOB CO JIHA OKEaHa.

2. Bynymue Matepuaitbl IS aBu:
, MAIlIMHO- ¥ IPUOOPOCTPOCHUSI.
3. HoBsle maTepuansl amns
COJTHEYHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
PaCTHTEIHHBIX TIPENapaToB
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