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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMbBI OBIIIEOBPA-
30BATEJIbHOM JUCHHUIIJINHBI «XUMM»

1.1. MecTo JMCHUIJIMHBI B CTPYKTYpPe OCHOBHOM npodeccHoHAIBLHONH 00pa30-
BATEJbHOU NMPOTrPaAMMbI

Oob1eoOpa3oBaTenbHas AUCHUILTHHA « XUMUS» H3ydaeTcss Ha 0a30BOM YPOBHE B
o01reo0pa3oBaTeI-HOM IUKJIE YI€OHOTO TUTaHa OCHOBHOU TIPOo(eccroHambHOM 00pa3o-
BaTeJIbHON MporpaMmbl 1o creruanbHocTr 38.02.01 DxoHoMHKa U OyXranaTepcKuit
yaet (mo orpacisim), YI'TIC 38.00.00 DxoHoMuKa 1 yIpaBicHHE.

TpynoeMKOCTh TUCIMIUIMHBI « XUMHUs» HA 0a30BOM YPOBHE COCTaBIsieT 72 4aca,
U3 KOTOPBIX 64 yaca — 6a30BbIi MOYIb (6 pa3enoB) U 8 4acoB — MPUKIIATHON MOTYIIb
(1 pa3men), BKIIIOUAIOIIMM TPAKTUKO-OPUEHTUPOBAHHOE COJIEP KAaHNE KOHKPETHOU MPO-
(deccun UM crenruaIbHOCTH.

[TpuknagHOii MOAYJ b BKIFOYAET OAUH pa3aei. Paznen 7 «Xumus B ObITY U IPOU3-
BOJICTBEHHOH NI€SATEILHOCTH YEJIOBEKA» peanu3yeTcs M Bcex nmpodeccuil/cnenuanb-
HOCTEH Ha MaTepuaie KeCOB, CBA3aHHBIX C IKOJIOTHYECKOU O€30MTaCHOCThIO U OIEHKOM
NOCJIEACTBUM OBITOBOW M MPOU3BOJICTBEHHOM JEATEIBHOCTH, IO OTpacisiM Oyayiei
po(hecCUOHATIBHOM JEATEIBHOCTH 00YYaroINXCsl.

1.2. Ilesin ¥ uIaHUPYeMble Pe3yJabTaThl 0CBOCHHUS JUCHHUILIHHbBI

1.2.1. leau u 3aaa4y JTUCHUTLIMHBI

dopMUpOBaHUE y CTYJAEHTOB MPEACTABICHUS O XUMHUYECKOW COCTABIISIFOLIEH ecTe-
CTBEHHO-HAY4YHOU KapTHUHBI MHUPa KaK OCHOBBI IPUHSTHUSI PEIIICHUH B )KU3HEHHBIX U ITPO-
W3BOJICTBEHHBIX CUTYallUsAX, OTBETCTBEHHOI'O MOBEIECHUSI B MPUPOIHOM CpeJie.

3amauyu TUCUMILIUHBI:

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX TPO-
LIECCOB U SIBJICHUH B OKPY’KAIOIIEH Cpelie, HEeJIOCTHON HAyYHOU KapTUHBI MUPA, B3aUMO-
CBSI3U U B3aMMO3aBUCHUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHMS COCTaBIIATH (POPMYJIbI HEOPraHUUYECKUX M OPraHMYECKUX Be-
IIECTB, YPABHEHUS XUMHUYECKUX PEAKIIUMA, OOBICHITH UX CMBICII, HHTEPIPETUPOBATH pe-
3yJbTaThl XUMHUUYECKUX DKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEICHUS MPOCTEHITUX XUMUUYECKUX IKCIEPUMEH-
TaJbHBIX WCCJIEAOBAHMIA C COOJIFOJICHHEM TMPaBWJI OE30MaCHOTO OOpalleHHs C BeIlle-
CTBaMU 1 J1a00PaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHUS UCTIOIH30BATh HHPOPMAIIMIO XUMHUYECKOTO XapaKTepa U3 pas-
JUYHBIX UCTOYHUKOB,;

5) chopmupoBaTh yMEHUSI POTHO3UPOBATH MOCIEICTBUS CBOCH NEATEIbHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) chopmMupoBaTh MOHMMAHHWE 3HAYMMOCTU JOCTHXKEHMM XMMHUYECKOW HAyKU U
TEXHOJIOTHH JIJIS1 pa3BUTHUS COITUATBLHOM U TPOU3BOACTBEHHOM cdep.



1.2.2. Il;ianupyemMble pe3yJabTaThbl 0CBOCHHSA 0011e00pa3oBaTe/ibHOM JMCUMILINHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha

ocHoBe ®I'OC COO

Kox u Hanme-
HOBaHMue (pop-

I[Inanupyembie pe3y/bTaThl 0CBOCHHS THCIUILIUHBI

MHPYEMBIX Oo61mme JAucuunjanHapHbie
KOMIIeTeH U
OK 01. Bei6bu- | B yacTu TPyA0BOr0 BOCIIHTAHHUS: - BJIAICTh CUCTEMON XMMUYECKUX 3HaHUH, KOTOpask BKIKYAET: OCHOBOIIOJIAra-

paTh CIIOCOOBI
penieHus 3a1a4
npodeccuo-
HaJILHOU Jies-
TEIbHOCTH MPHU-
MEHUTEIIEHO K
pa3IMYHbBIM
KOHTEKCTaM

- TOTOBHOCTb K TPYAY, OCO3HAHHME IIEHHOCTH Ma-
CTEpCTBa, TPYAOIIO0OHE;

- TOTOBHOCTbh K aKTHUBHOH JAESITEIBHOCTU TEXHOJIO-
THYECKOM U COIMATIbHON HANIPaBICHHOCTH, CITIOCO0-
HOCTh MHMIIMUPOBATh, IUIAHUPOBATH U CAMOCTOSI-
TEILHO BBIMOJHATH TaKYIO JESITEIIbHOCTD;

- UHTEpeC K pa3auy4HbIM cdepam npodeccruoHa b-
HOM eSITeIbHOCTH,

OBiajgeHne yHMBEpPCAJBHBIMH Y4e€OHBIMH IIO-
3HABATEJIbHBIMU J1eHCTBUAMM:

a) 0a30Bble JOTHYeCKHE JelCTBHS.

- CaMOCTOSITENILHO (POPMYJIMPOBATH U aKTyaJIU3HPO-
BaTh Mpo0OJIeMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIIECTBEHHBIN MPU3HAK WM OC-
HOBaHUS JUJIS CpaBHEHUS, Kiiaccupukanuu u 0000-
HICHUS;

- ONpEAeNsTh LeNN JIeATeIbHOCTH, 3aaBaTh Mapa-
METPBI U KPUTEPUU UX JOCTHIKEHUS,

- BBISIBJISITh 3aKOHOMEPHOCTH M TNPOTHUBOPEUHUS B
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCUTb KOPPEKTUBBI B EATEIbHOCTD, OLIEHUBATh
COOTBETCTBHE pE3YyJAbTATOB IIEJISIM, OIICHUBATH
PHUCKH MOCIEACTBUN AESATENbHOCTH;

IOLIME MOHATUSA (XUMUYECKUI 3JIEMEHT, aTOM, 3JIEKTPOHHAsE 000JI0UKa aToMa,
S-, p-, d-2JIeKTpOHHBIE OPOUTAIM ATOMOB, MOH, MOJICKYJIa, BAJICHTHOCTb, JJICK-
TPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHHSI, XUMUYECKAsl CBSA3b, MOJIb, MOJISIP-
Hasi Macca, MOJISIPHBII 00beM, YIIIEpOIHBINA CKeNeT, QyHKINOHATIbHAS TPyIIa,
paznukai, U30MepHsi, ©30MEpbl, TOMOJIOTHYECKUM Psill, TOMOJIOTH, YIJIEBOZO-
POJIbl, KUCIOPOJ- ¥ a30TCOJAEPIKAIINE COSIMHEHMSI, OMOJIOIMUECKH aKTUBHbBIE
BellecTBa (yrjiaeBOAbl, >KUPBI, OENKH), MOHOMEp, IOJIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS, KPUCTAIUIMYECKAs PEILETKA, THUIIBI
XUMHUYECKHX peakMi (OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE, 9K30-H 3H0TEP-
MUYECKHE, PEaKIMd MOHHOTO OOMEHa), PacTBOP, AJIEKTPOJIUTHI, HEIIEKTPO-
JIUTBI, DJIEKTPOJIMTUYECKAS] TUCCOLUALINS, OKUCIIUTEIb, BOCCTAHOBUTEIb, CKO-
POCTh XUMHUYECKOW peaKIi, XUMHUYECKOE PaBHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XUMHYECKOTO0 CTPOEHMsI OopraHMdeckux Bemiects A.M. Bbytneposa,
TEOPHsI DIEKTPOJIMTHUECKON JUCCOLMALNH, Tepruoanueckuil 3akoH .M. Men-
JiefieeBa, 3aKOH COXpaHEeHHUsI Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK
XUMUH, (AKTOJIOTUYECKUE CBEJICHUS O CBOMCTBAaX, COCTABE, MOJTYyYEeHUU U 0€3-
OIaCHOM HCIIOIb30BAHUH BAKHEUIINX HEOPTAHUYECKUX U OPraHUYECKUX Be-
LIECTB B OBITY M MPAKTUYECKOU NESTEIHHOCTH YEI0BEKa;

- YMETb BBIABIIATH XapaKTEPHbIE MPU3HAKU U B3aUMOCBS3b U3YUYEHHBIX ITOHS-
TUW, TPUMEHATh COOTBETCTBYIOIIME NOHSATUS IMPU ONUCAHUM CTPOCHHUS M
CBOMCTB HEOPTAHUYECKUX U OPraHUYECKUX BEILECTB U UX MPEBPALLECHUN; BbI-
ABJIATh B3aUMOCBSA3b XUMUYECKUX 3HAHUU C MOHATUSAMHU U NPEICTaBICHUSIMHA
JAPYIUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;




- pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PELIEHUN
YKU3HEHHBIX TIPOOIIEM

0) 0a3oBbIe HCCIeA0BATEIbCKHE TeHCTBHS:

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

- BBISIBJISIT IPUYMHHO-CJIECTBEHHBIE CBSI3U U aKTY-
aIM3UpPOBaTh 3a/ady, BBIJBUIaTh T'MIIOTE3Y €€ pe-
LIEHUS], HAXOJIUTh APTYMEHTHI JJIsl 10KA3aTeJIbCTBA
CBOMX YTBEpXICHUH, 3a[1aBaTh IMapaMeTpbl U KpH-
TEPUH PEIICHUS;

- aHAJIIM3UPOBATh MOJTYYEHHBIE B X0/I€ pELICHUs 3a-
Jlayul pe3yJbTaTbl, KpUTUYECKU OLICHUBATH MX JO-
CTOBEPHOCTD, TPOTHO3UPOBATH N3MEHEHHUE B HOBBIX
YCJIOBUSIX;

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

- YMETb MHTETPUPOBATh 3HAHUS U3 PA3HBIX IpEa-
METHBIX 00J1aCTeH;

- BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTb OPUruHaIb-
HBIE TTOJXO0/IbI U PEIICHUS,

- CIOCOOHOCTh UX MCIIOJIb30BaHUs B IIO3HABATEIIb-
HOW U COUMAIIBHOM MPAKTUKE

- YMETh HCIOJb30BaTh HAUMCHOBAHUSI XMMHUYECKUX COCTMHEHHI MEXIyHa-
POJTHOTO COO3a TEOPETUYECKOM M MPUKIIATHON XUMHUU ¥ TPHUBHAJIHHBIC Ha3Ba-
HUS BOKHEUIIUX BEUIECTB (ITHIICH, alleTUIICH, TTUIepUH, PeHo, (hopMabie-
TH]I, YKCYCHAsI KHCIIOTA, TJIMIIMH, yrapHbIA Ta3, YIIIEKUCIbIA ra3, aMMHaK, ra-
IeHasi U3BECTh, HETAIlICHAs] U3BECTh, MMMThEBAsI CO/A U JIPYTUX), COCTABIIAThH
(opMyJIbl HEOPTaHUYECKUX W OPraHMYECKHX BEIIECTB, YPABHEHUS XUMHYEC-
CKHMX peaKiui, OOBSICHATh UX CMBICI; MOJTBEPKAATh XapaKTePHbIC XUMHYEC-
CKHE CBOMCTBA BEIIECTB COOTBETCTBYIONIMMHU SKCIEPUMEHTAMHU U 3aITUCSIMU
YPaBHEHUN XUMUYECKUX PEaKIUM;

- YMETh YCTAHABJIMBATh MIPHUHAIC)KHOCTh U3YUYCHHBIX HEOPTAaHUYECKUX U Op-
TaHUYECKHUX BEIIECTB K ONPE/ICICHHBIM KJIaccaM U TPYIINaM COCTUHEHU, Xa-
pPaKTEepU30BaTh X COCTAB U BAKHEHIIUE CBOWCTBA; ONPEACIATh BUIBI XHUMU-
YEeCKUX CBs3eH (KOBAJICHTHAs, MOHHAS, METAJTMUECKasi, BOJOPOIHAS), THIIbI
KPUCTALUTUYECKUX PEIICTOK BEIIECTB; KIACCU(PHUIIMPOBATH XUMUYCCKHE PEaK-
uu;

- c(hopMUpPOBATh MPEJCTABICHUS: O XUMUYCCKON COCTABIISIONICH €CTECTBEH-
HOHAYYHOW KapTUHBI MHpPA, POJIM XMMHUH B TO3HAHWU SIBICHUN NPUPOJIBI, B
(OpMHPOBaHNY MBIIUICHUS M KYJIbTYPBI JINYHOCTH, €€ (PYHKIIHOHATILHOM Tpa-
MOTHOCTH, HEOOXOIUMOH JJIsl PELICHUS MPAKTUYECKHX 3314 U SKOJIOTHUSCKH
00OCHOBaHHOT'O OTHOIIECHHSI K CBOEMY 3/I0pPOBBIO U IPHPOIHON CpeJie;

- YMETh MPOBOJIUTH PACUETHI M0 XUMHUYECKHM (OpPMYJIaM M yPaBHEHHSM XH-
MHYECKHUX PEaKLHi C UCIIOIb30BAHUEM (PH3MUYECKHUX BEIWYMH, XapaKTEepU3y-
IOIIMX BEIIECTBA C KOJMYSCTBEHHOW CTOPOHBI: MacChl, 00beMa (HOpMalIbHbIC
YCJIOBUSI) T'a30B, KOJMYECTBA BEIIECTBA; MCIIOJIB30BATh CHCTEMHBIE XHMHUYE-
CKH€ 3HAHHS ISl TIPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIIHSX,
CBSI3aHHBIX C BEIECTBAMH U UX PUMEHEHHEM

OK 02. Uc-
HOJIB30BAaTh CO-
BpEMEHHbBIE
CpezcTBa Mo-
UCKa, aHaJIn3a
U MHTEpIIpeTa-

B 00/1acTH IEHHOCTH HAYYHOI'O ITO3HAHMSA:

- c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBET-
CTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTUA
HAyK{ 1 001IIeCTBEHHON MTPAKTUKH, OCHOBAaHHOT'O Ha
JMaJIore KyJabTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

- YMETb IJIAHUPOBATH U BBIIIOJIHATH XUMUYECKHI SKCIEPUMEHT (ITpEeBpaLCHHS
OpPraHUYECKHUX BEILECTB IIPU HarpeBaHUU, IIOIYyYEHUE DTUIICHA U U3YYEHUE ET0
CBOMCTB, KAaUYECTBEHHBIC PEAKIMH HA aJbJETUJbI, KpaxMal, YKCYCHYI KHC-
JOTY; ACHaTypauus OeJIKOB IPH HarpeBaHHUM, IIBETHbBIE PEAKIIMH OEITKOB; MPO-
BOJUTH PEAKIIUN HOHHOTO OOMEHa, ONPEENIATh CPEely BOAHBIX PACTBOPOB, Ka-
YeCTBEHHBIE PEAKLIMU Ha Cyb(ar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KAaTHOH




uu nHpopma-
iy 1 uHpOP-
MaIMOHHBIE
TEXHOJIOTHH
JUTSI BBITIOJTHE-
HUS 33124 Ipo-
deccroHab-
HOU JeATEILHO-
CTH

- COBEPILIEHCTBOBAHUE A3BIKOBOM M UYHUTATEIBCKOU
KYJIbTYpbl KaK CpPEICTBA B3aUMOJIECUCTBUS MEXIY
JIIOJIBMH U TTIO3HAHUS MUDA;

- OCO3HAHME [IEHHOCTH HAYYHOU JIeATEIbHOCTH, TO-
TOBHOCTb OCYILIECTBIIATh TPOECKTHYIO U UCCIIE0BA-
TEIbCKYI0 JI€ATEIbHOCTh HWHIUBUIYAIIBHO U B
rpynrne;

OBJlaleHHe YHMBEPCAJIbLHBIMH Y4YeOHBIMM I10-
3HABATEJbHBIMU JIeHCTBUAMM:

B) padota ¢ uHgopmanmei:

- BJIQJICTh HABBIKAMH TOJyYCHUs WHPOPMAIUU W3
HMCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSTEIBHO OCY-
HIECTBJIATH MOUCK, aHAIN3, CUCTEMATHU3AIUI0 U UH-
TeprnpeTanuio UHGOPMAIUU Pa3IUYHBIX BHIOB U
(dhopM TIpeICTaBICHHUS,

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (hopMaTax c yde-
TOM Ha3HauY€HUsI UHPOPMAILIUU U TEIEBOU ayauTO-
puu, BbEIOMpas ONTUMANbHYIO (pOopMy MpescTaBiie-
HUS U BU3yaJIU3aIUH;

- OLIEHUBATHh JOCTOBEPHOCTb, JETMTUMHOCTH WH-
dbopmaruu, €€ COOTBETCTBHE TIPABOBBIM U MO-
panbHO-3TUYECKUM HOpMaM;

- HCIOJIb30BaTh CpeacTBa HMH(GOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEIIEHUU KO-
THUTUBHBIX, KOMMYHUKATUBHBIX MU OpraHU3aIMOH-
HBIX 3a/la4 C CcOONIoIeHHeM TpeOOBaHUM HProHO-
MUKH, TEXHUKH 0€30MMacHOCTH, TUTUEHBI, PeCypco-
cOepekeHHsl, MPABOBBIX U ATHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 06€30MMacCHOCTH;

- BJIaJIETh HaBbIKAMU PACIIO3HABAHUS U 3aIIUTHI
nH(popmanuu, THPOPMAIIMOHHOM 0e30MacHOCTH
JUYHOCTH;

aMMOHHSI; pelIaTh SKCIIEPUMEHTANIbHBIE 3a/1a4M 10 TemaM "Metasl" u "He-
MeTasuibl'") B COOTBETCTBUM C MPaBWJIaMU TEXHUKHM O€30IIaCHOCTH Ipu 0Opa-
IICHUHU C BEIIECTBAMH U JIA0OPATOPHBIM 00OPYIOBAHUEM; MPENICTABIATh pe-
3yJIbTaThl XMMHUYECKOT'0 3KCIIEPUMEHTA B (JOPME 3allUCU YPABHEHUH COOTBET-
CTBYIOLIMX pEeaKIHii 1 (POPMYIHPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;
- YMETh aHAJM3UPOBATh XUMUUYECKYIO HH(POPMALIHIO, TIOTYYaeMYI0 U3 PasHbIX
HCTOYHHKOB (CpeicTB MaccoBOi HH(OpMauu, cetb UHTepHET u apyrue);

- BJIaJIeTh OCHOBHBIMH METO/IaMU HAyYHOT'O IO3HAHUS BELIECTB U XUMUYECKUX
sIBJICHUH (HaOJI0IeHHEe, U3MEPEHHE, IKCIICPUMEHT, MOJICIIMPOBAHNUE);

- YMETh MPOBOAMUTH PAaCUeThl IO XUMUYECKUM (POpMyJiaM U ypaBHEHUSAM XU-
MHYECKUX PEAKIUN C UCIIONBb30BaHUEM (DM3NYECKUX BEITUYMH, XapaKTepu3y-
IOLIMX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMasibHbIe
yCIJIOBUS) Ta30B, KOJUYECTBA BEIIECTBA; MCIOIb30BaTh CUCTEMHbBIE XMMHYeE-
CKHUE 3HaHMS JUI IPUHATHUS PELICHUH B KOHKPETHBIX KU3HEHHBIX CUTYallUsX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHEM




OK 04. Dddexk-
TUBHO B3aUMO-
JIEUCTBOBATh U
paboTath B
KOJUIEKTHUBE U
KOMaH e

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSATEIbHO-
CTH U CaMOOIIPEICTICHUIO;

-OBNIQ/ICHUE HAaBBIKAMU y4eOHO-HMCCIIEA0BATEIb-
CKOM, MPOEKTHOMN U COIMAJILHOU JIEITEIbHOCTH;
OBjajieHHe YHMBEPCAJbLHBIMM KOMMYHHKATHB-
HBLIMH JeHCTBUSIMU:

0) coBMeCTHas 1eITeJIbHOCTD.

- MOHUMATh M MCIIOJb30BaTh MPEUMYIIECTBA KO-
MaHIHOW Y MHIUBUAYaJIbHON pabOTHI;

- IPUHUMATh 1IEJIU COBMECTHOU JEATEIbHOCTH, Op-
TraHU30BBIBATh U KOOPJAMHHUPOBATH JEHCTBUS T10 €€
JIOCTHUKEHUIO: COCTABJIATH IUIAH JACHCTBUM, pacpe-
JEJISITh POJIM C YI€TOM MHEHUM y4aCTHUKOB 00CYXK-
JIaTh pe3yJIbTaThl COBMECTHOM paboThI;

- KOOPJIMHUPOBATh W BBIMIOJHATH PabOTy B yCIIO-
BUSX peajbHOr0, BUPTYAIbHOTO M KOMOMHUPOBAH-
HOTO B3aMMO/ICHCTBUSI,

- OCYLIECTBIISATh MO3UTUBHOE CTPATErMUECKOE TTOBE-
JICHUE B PA3JIMYHBIX CUTYAITUSX, TPOSBIISITH TBOPUE-
CTBO U BOOOpakeHUe, ObITh MHUIIUATUBHBIM
OBJajieHHe YHMBEPCAJIbHBIMH PeryJIATHBHBIMHU
JefcTBUSIMU:

') NPUHATHE ce0s1 M APYrUX JIOeii:

- IPUHUMATh MOTUBBI U APTYMEHTBI JIPYTUX JIOAEH
MIPU aHAJIM3E PE3YJIbTATOB JEATEILHOCTH;

- IPU3HABaTh CBOE MPABO U IIPABO APYTHX JIIOAEH Ha
OIMOKM;

- pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MU C TTO3U-
AU JPYTOTO YEJIOBEKA;

- YMETb IJIAHUPOBATH U BBIIIOJIHATH XUMUYECKUI SKCIEPUMEHT (IIPEBPALLICHUS
OpPraHUYECKUX BEILECTB IPU HarpeBaHUH, [TOJyYCHHE STUIIEHA U U3yYEHHE €ro
CBOMCTB, KaUECTBEHHbIE PEAKIMM Ha albJETUJbl, KpaxMaj, YKCYCHYIO KHUC-
JOTY; A€HaTypauus OEJIKOB IIPU HarpeBaHUM, LIBETHbIE PeaKLUU OEIKOB; IIPo-
BOJIUTH PEAKIIMH HOHHOTO OOMEHa, OIPEAETATh CPEy BOJHBIX PACTBOPOB, Ka-
YEeCTBEHHbIE PEAKLIUU Ha Cyib(ar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATUOH
aMMOHHSI; pelIaTh SKCIIEPUMEHTANIbHBIE 3a1auM 10 TemaM "Metasl" u "He-
MeTasulbl'") B COOTBETCTBUM C NMpaBWJIaMU TEXHUKU 0€30IIaCHOCTHU Mpu 0Opa-
IICHUU C BEIIECTBAMHU U JIaOOpaTOPHBIM 000PYAOBAHUEM; MIPEICTABIAThH pe-
3yJIbTaThl XMMHUYECKOT'0 3KCIIEPUMEHTA B (JOPME 3allUCU YPaBHEHUH COOTBET-
CTBYIOIIMX peakiuii u (JOpMYIHPOBATH BBIBOABI HA OCHOBE ITHX PE3yJIbTATOB

OK 07. Copneii-
CTBOBATh CO-
XPaHEHUIO
OKpYyKaroleun

B o6s1acTH 3K010IrM4YECKOr0 BOCIIUTAHHUSA:
- c(OPMUPOBAHHOCTb HKOJIOTUYECKON KYJIbTYpHI,
[IOHUMAaHUE BIIUSHUSA COLMAIBHO-DKOHOMUYECKUX

- c(opMHUpPOBaTh MPEJCTABICHUSA: O XUMUYECKON COCTABISIONIEH €CTeCTBEH-
HOHAYYHOW KapTUHBI MHpA, POJIM XMMHH B MO3HAHUH SIBICHUM MPUPOJIBI, B
(OpMHUPOBAHUN MBIIIICHUS U KYJIbTYPbI TMYHOCTH, €€ (PyHKIIMOHAIBHOM rpa-
MOTHOCTH, HEOOXOTUMOI JIsl pellieHns] IPaKTUYECKUX 3a/1a4 U SKOJIOTMYECKU




CpeIbL, pecyp-
cocbepexe-
HUIO, TIpUMe-
HATH 3HAHUS 00
W3MCHCHUU
KJIMMaTa, IPHH-
IUIBI Oepex-
JIMBOTO TIPOH3-

IIPOLIECCOB HA COCTOSIHME MPUPOJHON U COLMAIIb-
HOM cpezabl, OCO3HAHUE TJI00ANIBHOIO Xapakrepa
HKOJIOTUYECKUX MPOOIIeM;

- IUIAHUPOBAaHUE M OCYIIECTBICHHE JCHCTBUU B
OKpYJKalollled Ccpele Ha OCHOBE 3HAHMA LEJeH
YCTOMYMBOTO pPa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HEMPUATUE NECUCTBUN, IPUHOCAIINX BPE]L
OKpY>Kalolleu cpere;

000CHOBAHHOTO OTHOIIICHUSI K CBOEMY 3JI0OPOBBIO U TIPUPOTHOM Cpelie;

- YMETh COOJII0/IaTh MpPaBUIA IKOJOTHYECKH I1€JIeCO00pPa3HOro MOBEICHHS B
OBITY U TPYIOBOW ICATEIHHOCTH B IIENISIX COXPAaHEHUS CBOETO 370POBBS U
OKPY’KaIOIIEH MTPUPOTHON CPEIbl; YIUTHIBATh ONTACHOCTH BO3CHCTBHUS Ha KH-
BbI€ OPraHU3Mbl ONPEICICHHBIX BEIIECTB, IOHUMAs CMBICI MOKa3aTens IMpe-
JIETILHOU JIONYCTUMOM KOHIEHTPALIMKU

BOJICTBA, 3(- - YMEHHUE MPOTHO3UPOBATH HEOJIATONPUSITHBIE YKO-
(GEeKTUBHO JIeli- | JTOTrMYeCKHe MOCIEICTBUS MPEIPUHIMAEMbIX JIeH-
CTBOBAaTh B CTBHH, IPEAOTBpALIATh UX;
Ype3BbIYANHBIX | - PACIIMPEHUE OIbITA JEATEIBHOCTH 3KOJIOTHYe-
CUTYalHSIX CKOW HalpaBJIEHHOCTH;

- OBJIa/ICHUE HaBBIKAMH Y4eOHO-HCCIIeI0BATENb-

CKOM, POEKTHOM U COLMAJIbHOW JIEATENBHOCTH;
[IK 7.1 - BIIQJICTh HaBbIKaMU MOJTy4yeHUsl HHGOPMAIlUU U3 | - BIAJETh CUCTEMOM 3HAHUI O METOAaX HAYYHOI'O MO3HAHUS SIBJICHUN
BrisBnars HWCTOYHHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEILHO MPUPObI, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAYKAaX U YMEHUSIMU MPUMEHSATH
TEXHUYECKHUE OCYILIECTBJIATH IIOUCK, aHAJIN3, CACTEMATU3ALUIO U | OTU 3HAHUSI [IPU DKCIIEPUMEHTAIBHOM UCCIIEI0BAHUM BEIIECTB U JJIS
poOJIEMBI, WHTEPIpETAINIO HH()OPMAIIUU PA3IMYHBIX BUJOB U | OOBSICHEHUS XUMUYECKUX SIBIICHUN, UMEIOIINX MECTO B TIPUPOJIC
BO3HUKaWIKEe | Gopm mpeacTaBIeHus; MPAKTUYECKOU EATEIBHOCTH YEIOBEKA U B IIOBCEIHEBHOM KU3HU;
B IIpolecce
JKCIUTyaTaluu
0a3 Ja”HHBIX U
CEpBEPOB
[1K 3.4. IIpoBo- | - co3aaBaTh TEKCTHI B pa3MTUYHBIX (hopMarTax c yde- | -yMeTh COOIIOATh MpaBUiia SKOJOTUYECKH 1IeTIECO00Pa3HOTO TTOBEICHHUS B
JIATh TOM Ha3Ha4YeHUsI HHPOPMAIIUH U 1IETIEBON ayIUTO- | OBITY M TPYIOBOM ACATEIHHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBBS U
CpPaBHUTENb- puu, BEIOMpas ONTUMAIBHYIO0 (GOpMyY IIpe/icTaBie- | OKPYXKAIOUIeH MPUPOTHON CPE/Ibl; YIUTHIBATh OMACHOCTh BO3/ICHCTBUS HA
HBIW aHAJINA3 HHS U BU3YAIM3ALMU; - OLIEHUBATh JOCTOBEPHOCTD, | JKMUBBIE OPraHU3MbI ONIPEACICHHBIX BEIIECTB, IOHUMAasl CMBICIT ITOKA3aTeIIst
MPOrPaMMHBIX | ISTUTUMHOCTh UH(OPMAIIUU, €€ COOTBETCTBHE MPEIEIBbHON TOIYCTUMOW KOHUEHTPALINY;
MPOAYKTOB U MPABOBBIM U MOPATBHO-3THYECKUM HOpPMaM; - - YMETh IPOTHO3UPOBAThH, AaHAJIU3UPOBATH U OLICHUBATH C MO3UIIMI
CpPENCTB HCIOJIb30BaTh CPEICTBA MHPOPMAIIMOHHBIX U IKOJIOTHYECKOM 0€30MacHOCTH MOCIEACTBUSI OBITOBOW U MTPOU3BOICTBEHHON

KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B pEeIICHUN




pa3paboTku, ¢
IEITBIO
BBISIBIICHUA
HAMITyYIIIero
pElIeHHUs Co-
TJIACHO
KPUTEPUIM,
OTIpeIeICHHBIM
TEXHUYCCKUM
3aJJaHHEM.

KOTHUTUBHBIX, KOMMYHHKATUBHBIX U
OpraHM3alMOHHBIX 3a]1a4 ¢ COOII0IeHHEM TpeOo-
BaHUIl 9PrOHOMHKH, TEXHUKU 0€30MacHOCTH, TUTHU-
€HbI, pecypcocOepeKeH s, TPABOBBIX U ATHUECKUX
HOPM, HOpM HH(OPMAITMOHHON 6€3011acHOCTH; -
BJIa/IETh HABbIKAMU PACIIO3HABAHUS U 3AIIUTHI UH-
dbopmaruu, HHPOPMAITMOHHOHN 0€30MaCHOCTH JINY-
HOCTH;

- YMEHHE NPOTHO3UPOBATH HEOIATONIPUSITHBIE
9KOJIOTHUECKUE TOCIEACTBHSI MPEANPUHUMACMBIX
JENCTBUM, IPEAOTBPALLATh UX;

- paciIMpeHue OmbITa ACSITENLHOCTH HKOJIOTHYEe-
CKOW HampaBJIEHHOCTH;

- OBJIa/ICHUE HaBBIKAMH Y4eOHO-HCCIIeI0BATENb-
CKOM, MPOEKTHOM U COLMAIILHOU JIESITENBHOCTH;

JeATeIIbHOCTH YeJI0OBEKa, CBSI3aHHOMW C MepepabOTKOM BEIIECTB; UCIIONIb30-
BaTh MMOJIYUYCHHBIC 3HAHUS JIJISl IPUHSITHS TPAMOTHBIX PEIICHHUA TPOOJIEM B
CUTyalusx, CBSA3aHHBIX C XHMHCﬁ;
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Kon

®opmyauposka uz ®I'OC COO

YTOYHEeHHbIH JUYHOCTHBIE pe-
3yJIbTATHI JJIsl IpeAMeTa

JIP 8 c(hOpMUPOBAHHOCTh POCCHUUCKOM TpaxkgaHCKOW | UyBCTBO  TOpPIOCTH 32  CBOIO
UJCHTUYHOCTH, MAaTPUOTU3MA, YBOXEHUS K CBO- | Pomuny
€My HapoJlly, YyBCTBAa OTBETCTBEHHOCTH MEpe.

Ponunoii, ropanoctu 3a cBoi kpaii, cBoro Poauny,
CBOIl S3BIK U KYJBTYPY, MPOIJIOE M HACTOSIIEE
MHOTOHAIIMOHAIBHOTO  Hapoja

Poccumn;

JIP 20 c(OpPMUPOBAHHOCTH 3JI0POBOTO U 0E30MACHOTO | peann3amus 3JI0pOBOTO u
o0Opa3a JKM3HH, OTBETCTBEHHOTO OTHOIICHMS K | Oe30macHOro odpasa KU3HU
CBOEMY 3/I0POBBIO;

JIP 22 AKTUBHOE HEMPUATHE BPEIHBIX TMPUBBIYEK M | HENPUATHE BPEIHBIX MPUBBIYCK:
UHBIX ()OPM MPUUYUHEHUS Bpeaa GU3NIECKOMY U | KypeHus, yIOTpeOIeHUS
MICUXUYECKOMY 3[I0POBBIO; QJIKOT0J151, HAPKOTUKOB;

JIP 26 TOTOBHOCTb M CIHOCOOHOCTH K OOpa3oBaHHIO, B | TOTOBHOCTb U CIIOCOOHOCTh K
TOM 4YHCIIeé caMO00pa30BaHUIO, HAa MPOTSHKEHUU | 00pa3oBaHUIO, B TOM  YHCIE
BCEH )KHM3HU; caMo00pa30BaHUIO

JIP 32 c(OpPMUPOBAHHOCTb MHPOBO33peHUs, | CPOPMUPOBAHHOCTH MUPOBO33pE-

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3-
BUTHUS HAYKHU U 06HIGCTBCHHOI>1 IMPAKTHUKHU, OCHO-
BaHHOTO Ha JIMAJIOTE KYJIbTYP, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOET0 MeCTa B IOJHMKYJIbTYPHOM
MHpE;

HUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
€CTECTBEHHBIX HayK
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIHUAIIJIMHBI «XH-

MMUsI»

2.1. O0beM JUCHUILINHBI U BHbI y4eOHOH padoThI

Bup yueOHoii padoThl

O0BeM B yacax

O6beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 72
B T.4

OcHoBHOE coJep:KaHue 64
BT. 4..

TEOpeTHIECKOe 00yICeHHE 30
MIPaKTUYECKHUE 3aHITUSI 26
nabopaTopHbIC 3aHATHS 10
IIpodeccuoHaTLHO-OpHEHTHPOBAHHOE CO/Iep:KaHMe (Colep:KaAHUe PH- 6
KJIATHOT0 MO/LYJISA)

BT. 4..

TEOpeTUYEeCcKoe 00yUeHue 2
MPAKTUYCCKHUE 3aHATHSI 4

IMpomesxxyTounas arrectamms (1uddepeHInpOBaHHBIN 3a4eT)
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2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HanmenoBanmne | Coaep:xkaHue yueOHOro MaTepuaJia (0OCHOBHOE U MPO(eccCHOHAIBLHO-OPHMEHTHPOBAHHOE), 1a00opa- OB1eM 9ACOB dopmupyeMble
pa3aeyioB U TeM TOPHbIE U MPAKTHYECKHE 3aHITHSA, MPUKJIATHOH MOTYJIb KOMIIETeHIINH
1 2 3 4
OcHoOBHOE coep:KaHue 64
Pasznes 1. OcHOBBI CTPOEHNS BelleCTBA 6
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crtpoenue aToMOB
XUMHYeCKHX dae- | TeopeTuieckoe o0ydeHue 2
MEHTOB U TPH- ~ -
PO XUMUHECKOi CoBpeMeHHass Mojiesib CTpoeHUs aToMa. CUMBOJIMYECKUH SI3bIK XUMHH. XUMHUYECKHH AJIEMEHT. DJIeK-
CBSI3H TpoHHasi KoH(Urypanus aroMa. Kiaccupukanus XuMHUYECKHAX IEMEHTOB (s-, P-, d-aemenTs). BaseHt-
HBIE 3JIEKTPOHBI. BaIeHTHOCTh. DJIEKTPOHHAS MPUPOIA XUMUUYECKON CBS3U. DJICKTPOOTPHUIIATEIIBHOCTb. 2
Bunbsl xumudeckoi cBsi3u (KOBaJICHTHAsI, MOHHAS, METAJUIMYECKas, BOJOPOJIHAS) U CIIOCOOKI ee 00pa3o-
BaHUsA
IIpakTH4eckue 3aHATHSA 2
Pemrenue 3amanuii Ha MCIIOIB30BaHHUE XUMHUUECKOM CHMBOJIMKY U HAa3BaHUU COEIUHEHUH 110 HOMEHKIIA-
Type MEXAYHAapPOJIHOTO COK03a TEOPETHUECKON U MPUKIAAHOW XUMHUH U TPUBUAIBHBIX Ha3BAHUM JIs1 CO-
CTaBJICHUSI XUMHUECKUX (OPMYI ABYXaTOMHBIX COCIUHEHHUM (OKCUIOB, CYyIb()HUI0B, TUIPHUAOB U T.I1.) U
JIPYrUX HEOPTAHUYECKUX COEAMHEHUMN OT/IETbHBIX KJIaCCOB. 2
[TpakTrueckue 3aaHusl HA YCTAHOBJIEHUE CBS3U MEXKIY CTPOCHHEM aTOMOB XUMHYECKUX JIEMEHTOB U
MEPUOIUYECKIM U3MEHEHUEM CBOMCTB XMMUUYECKHUX 3JIEMEHTOB U UX COCIMHEHUN B COOTBETCTBHUHU C T10O-
JoxeHueMm llepuoandeckon CUCTEMBI.
Tema 1.2. OcHoBHOe coJiep:kaHue 2 OK 01
OK 02
I[IpakTHyeckune 3aHATHSA 2
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[Tepuoanueckuit
3aKOH U Ta0iIuna
J.. MenneneeBa

[Tepuoanueckas cucrema xumuueckux aneMeHToB .M. MenaeneeBa. ®usnueckuii cmbich [lepuoaunye-
ckoro 3akoHa J[.11. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX 2JIEMEHTOB, 00pa-
3yEeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBHUH C MOJOKEHUEM XUMHUUYECKOTO 3JIEMEHTA B
[Tepuonuueckoit cucreme. MupoBo33peHueckoe U HayuyHoe 3HadeHue [lepunoanueckoro 3akona J[. 1.
Menpeneesa. [Ipornossl JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKHX 3JIEMEHTOB.

Pemrenne npakTMKO-OPpUEHTUPOBAHHBIX TEOPETUUYECKUX 33JIaHUN HA XapaKTEPHU3aALUI0 XUMUUYECKHX 3JIe-
MeHTOB «MeTandeckue / HeMETAIUTMYECKHUE CBOMCTBA, AJIEKTPOOTPUIIATEILHOCTh XUMHUYECKHX dJIe-
MEHTOB B COOTBETCTBUHU C UX JIEKTPOHHBIM CTPOECHUEM U MTOJIOKEHUEM B IIEPUOIUUECKON CUCTEME XU-
Mmudeckux snemeHToB .M. Menaeneeray

Pa3znen 2. XumMmuyeckue peakunu

10

Tema 2.1. Tumsl
XUMHUYECKUX Pe-
aKLui

OcHoBHOE CoacpKaHue

TeopeaneCKoe oﬁyqenne

Krnaccugukanys u THIBI XUMUYECKUX peakluil C yuacTueM HeopraHndyeckux BemiecTB. CocraBieHue
YpaBHEHMI peakLuil COeIMHEHMs], PA3JI0KEHHs], 3aMellleH s], OOMeHa, B T.4. peaKklMi TOPeHUs, OKHUCIIe-
HUSI-BOCCTAHOBJICHUS.

VYpaBHEHMsI OKUCIEHUSI-BOCcCcTaHOBIIEHU. CTeneHb okuciaeHus. OKUCINUTENb U BOCCTaHOBUTEND. Co-
CTaBJICHUE U YPaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINI METO/I0M 3JIEKTPOHHOTO 0a-
naHca. OKMCIUTENIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU B IIPUPOJIE, IPOU3BOICTBEHHBIX IPOLECCAX U JKU3-
HEJEATEIbHOCTH OPraHU3MOB

IIpakTH4eckne 3aHATHA

KonnuecTBeHHble OTHOWIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHU U PacdeThbl IO
YpaBHEHUSIM XMMUYECKUX peakuui. Moib Kak elnHuIla KOJIM4YecTBa BeliecTBa. MossipHas Macca. 3a-
KOHBI COXPaHEHMs MacChl M SHEPTHH. 3aKoH ABorajpo. MoisipHblil 00beM razoB. OTHOCHUTENbHAS TJIOT-
HOCTb Ta30B. PacyeTsl o ypaBHEHUAM XMMHUYECKUX PEaKIUil ¢ UCMOJIb30BaHHUEM Macchl, 00bema (Hop-
MaJIbHBIE YCJIOBUS) ra30B, KOJIMYECTBA BEILIECTBA

OK 01

Tema 2.2. Dnek-
TPOJIUTUYECKAS

OcHoBHOe coaep:xaHue

Teopernueckoe o0yuenue

OK 01
OK 04
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JUuccomuanus u

Teopust 2JIEKTPOIUTHYECKON AUCCOUMAMU. OHBI. DIEKTPOIUTHI, HEAJIEKTPOIUTHI. Peakiimm MOHHOTO

WOHHBI 0OMEH obmena. CocTaBiieHUE peakifii HOHHOTO 0OMEHA IMyTeM COCTABJICHUS UX TIOJTHBIX M COKPAIICHHBIX HOH- 2
HBIX ypaBHEHHHA. KHCIOTHO-OCHOBHBIE peaklnu. 3a/laHus Ha COCTaBJICHHE MOHHBIX PeaKIuii
JlaGopaTopHble 3aHSITHSI 2
JIaGoparophas paboTa “THIBI XUMHUYECKUX PEaKInn”.
HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yIOIINXCs BEIIECTB) U MPU3HAKOB 9
XUMHYeCcKHuX peakiuii. [IpoBenenue peakiuii HOHHOro 0OMeHa, OTpeieIeHne Cpeibl BOJAHBIX PacTBO-
poB. 3a/1aHus HA COCTaBJICHHE HOHHBIX peaKluit
KonTpoabnas
CrtpoeHue BeliecTBa U XUMUYECKUE PEeaKIINU 2
padora 1
Pa3nean 3. CTpoeHue U CBOICTBA HEOPTAaHUYECKUX BelleCTB 16
Tema 3.1. Knaccu- | OcHoBHOe coep:kanue 4 OK 01
bukanus, HOMEH- OK 02
KIaTypa U CTpoe- Teopernueckoe o0yueHue 2
HHUE HeopraHuye- .
CKIX BEIECTB ITpenmer Heopranuueckoit xumuu. Kiaccuduxanus HeopraHuueckux BemiecTs. [IpocTsie U c10XkKHbIE
BeriecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEIIECTB (OKCHIBI, THAPOKCUIBI, KHCIIOTHI, COJH). B3anMocBs3b
HEOPraHMYEeCKUX BellecTB. ArperaTHble COCTOSIHUSA BemecTBa. Kpucramimueckue n aMmop¢Hsble Belle-
cTBa. THITBI KPUCTAJUIMYECKHUX PEIIETOK (aTOMHAs!, MOJIEKYJISipHAs, HOHHASI, METaJUINYeCcKast). 3aBUCH- 2
MOCTb (PU3UUECKUX CBOICTB BEIIEeCTBA OT THUIA KPUCTAIUIMYECKON pelIeTKU. 3aBUCUMOCTh XMMUYECKOMH
aKTUBHOCTH BEIIECTB OT BUJAAa XMMUYECKOHN CBSI3U M THITA KPUCTAJUTNIECKOH permeTku. [IprauHb MHOTO-
o0pa3usi BelecTB
IIpakTH4eckue 3aHATHSA 2
HomeHnknarypa HeopraHHYECKIX BEIIECTB: HA3BAaHHUE BEIIECTBA UCXOMS U3 UX XUMHUYECKON (POPMYITBI
WA COCTaBJIEHUE XUMHUYECKON (POPMYIIBI MCXO/S U3 Ha3BaHHUS BEIIECTBA [0 MEXIYHAPOIHON
(MIOIMTAK) nnu TpuBUaJIbHON HOMEHKJIATYpE. 2

Pemenue MPAKTUYCCKUX 3a,[[aHPII>'I 1o KJIaCCI/I(I)I/IKaL[I/II/I, HOMCHKJIATYpPC U XUMHUYCCKUM (I)OpMYJ'IaM HEOp-
FaHNUYCCKUX BCIICCTB PA3JIMYHBIX KJIaCCOB (yrapHLIﬁ ras, yl"J'IeKI/ICJ'H:Jﬁ ra3, aMmMuak, ramcHasa U3BECTb,
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HeraiieHasi U3BECTh, MUThEBAs COJIa U APYTUX ): HA3bIBATh U COCTABIATH (POPMYITBI XUMUUECKUX BEIIECTB,
ONpeNeATh NPUHAMAJIEKHOCTh K KJIaccy.

HcTounnku XumMudeckoi nHpopMaIuu (CpeicTB MacCoOBOM MHpopMaIuu, ceth HTepHET U IpyrHe).
[Touck nHpopMauu 1Mo Ha3BaHUSAM, UACHTU(UKATOPAM, CTPYKTYPHBIM (hopMyriam

Tema 3.2. dusuko-
XUMHYECKHE CBOM-
CTBa HEOpraHuye-
CKHUX BEIIECTB

OcHoBHOe cogepkaHue

TeopeaneCRoe oﬁyqe}me

Mertasmnel. O0upe puzndeckne 1 XuMHYECKHe CBOcTBa MeTaiuioB. CriocoObl mosryueHus. 3Ha4eHue Me-
TaJUTOB M HEMETAJJIOB B IIPUPOJE U )KU3HEIEATEIBHOCTH YeIOBeKa U OpraHu3MoB. Koppo3usi MeTayuios:
BUIBI KOPPO3UH, CITOCOOBI 3aIIUTH METAIJIOB OT KOPPO3HU

Hemeramnpr. O0mue ¢puszndyeckne 1 XMMHYECKHE CBOMCTBA HEMETAJUIOB. THIIMYHBIE CBOWCTBA HEMETAI-
noB [V— VII rpynn. Knaccudukanus u HoMEHKIIaTypa coequHeHUi HemeTaioB. KpyroBopoTsl GuoreH-
HBIX 2JIEMEHTOB B IIPUPOLE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX BCUICCTB (OKCI/II[OB, THUAPOKCUIAOB, KUCIIOT,
coJiel u ,Z[p) 3aKOHOMepHOCTI/I B U3MEHEHHUM CBONMCTB IPOCTBIX BCIICCTB, BOAOPOJHBIX COCI[PIHGHPIﬁ,
BBICHIUX OKCUJ0B U TUAPOKCUIOB

HpaKaneCKue 3aHATUA

CocraBnenre ypaBHEHUM XUMUYECKUX PEAKIINI ¢ y4aCTHEM MPOCTHIX U CIOKHBIX HEOPTaHMUECKUX Be-
IIECTB: METAIJIOB U HEMETAJUIOB; OKCHJIOB METAJJIOB, HEMETAJJIOB U aM(OTEPHBIX IJIEMEHTOB; HEOPTraHU-
YECKUX KHUCIIOT, OCHOBAaHUU M aM(OTEPHBIX THIPOKCUIOB; HEOPTAaHUYECKUX COJIEH, XapaKTEPU3YIOITUX
HMX CBOMCTBA.

Perrenue mpakTUKO-OpHEHTUPOBAHHBIX TEOPETUUECKUX 3a/JaHUI Ha CBOMCTBA, COCTAB, MOTyYeHne U 0e3-
OIIaCHOE HCIIOIh30BaHNE BAKHEHIITNX HEOPTaHNUECKUX BEIIECTB B OBITY U MPAKTHUECKON AESITENLHOCTH
JeJIOBEKa

OK 01
OK 02

Tema 3.3. nentu-
¢ukamys Heopra-
HUYECKUX BEIIECTB

OcHoBHOE coaepKaHue

JlabopaTopHble 3aHATHS

JlabopaTtopHas pabota «aeHTHhUKAINS HEOPTAHUIECKUX BEIIECTBY.

OK 01
OK 02
OK 04

16




PemreHne sKCiepUMEHTANBHBIX 3a7a4 110 XMMUYECKUM CBOMCTBAM METAIUIOB M HEMETAJLIOB, IO PaCIIo-
3HABAHMIO U NTOJIYYECHHUIO COCIMHEHN METAJIJIOB U HEMETAIIIOB.

Wnentudukamyss HEOpraHMYECKUX BELIECTB C UCIOJIb30BaHUEM HX (DU3UKO-XUMHUYECKUX CBOWCTB, XapaK-
TEPHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIe peakiuy Ha Cyab(ar-, KapOOHAT- U XJIOPH1-aHUOHBI, Ha
KaTUOH aMMOHHS

KonTpoibHasn
padora 2

CBolicTBa HEOPraHUYECKUX BEILIECTB

Pazpen 4.

CTpoeHue u CBOMCTBA OPraHUYEeCKHUX BelIECTB

24

Tema 4.1. Knaccu-
¢ukanus, crpoe-
HUE U HOMCHKJIa-
Typa OpraHuye-
CKHUX BCIICCTB

OcHoBHOE CoAcpiKaHue

Teopernueckoe o0yueHue

[losiBnieHMe U pa3BUTHE OPraHUYECKON XUMMH Kak Hayku. [Ipenmer oprannyeckoit xumun. Mecto n
3HAYEHUE OPraHUYECKOW XMMHH B CUCTEME €CTECTBEHHBIX HayK.

XUMUYECKOE CTPOCHHE KaK MOPSAA0K COEJUHEHHSI aTOMOB B MOJIEKYJIE COIVIACHO UX BaJIECHTHOCTH. OCHOB-
HBIE [TOJIOKEHUS TEOPUU XUMHUYECKOI0 CTPOEHHUsI OpraHndeckux coeaunenuil A.M. bytieposa. Yriepon-
HBIM CKEJIET OpraHM4eCKON MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEILIECTB OT XMMUYECKOTO CTPOECHHUS MOJIe-
KyJ. U3omepust u u30Mephl.

[Tonarue o pyHkumoHansHoOM rpynme. Pagukan. IlpuHnmne! kiaccupuKanuy OpraHMYecKUX COeIUHe-
HUW. MexyHapoHass HOMEHKJIATypa W IPUHLUIIBI HOMEHKJIATYPBl OPraHu4ecKux coeauHeHui. [1oHs-
THE 00 a30TCOIepKAIUX COETMHEHHSIX, ONOJIOTHUECKN aKTUBHBIX BeIlleCTBax (yrieBojax, xKHupax, oOemkax
U JIp.), BHICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMED, OJIUMED, CTPYKTYPHOE 3BEHO)

HpaKaneCKue 3aHATHSA

Homenknarypa opraHn4eckux COSAMHEHHI OTASNbHBIX KIIACCOB (HACHIIICHHbIE, HEHACHIIIEHHBIE U apo-
MaTHYECKHE YIIIEBOAOPObl, CIIUPTHI, (PEHOIBI, aTbJAETHIbI, KETOHbI, KapOOHOBbIE KUCIOTH U ap.) Co-
CTaBJICHHUE TTOJTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OPTaHUYECKUX BEIIECTB OTJEIbHBIX KIIACCOB,
HCIIOJIB3YA UX Ha3BaHUA 11O CUCTEMATHUYECKOU U TpHBHaHBHOfI HOMCHKIJIATypE (3TI/IJ'ICH, aAll€TUJICH, TJIUIIC-
puH, ¢eHon, Gpopmanbaerua, yKCycHasi KUCIOTa, TIHIKH). PacueTsl npocreiiineit popmynsl opranmye-
CKOW MOJIEKYJIbI, HCXOJIS1 U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01

OcHoBHOe coaep:kaHue

12
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Tema 4.2. CBoii-

CTBa OpraHuye-
CKUX COEIUHEHUN

TeopeTuyeckoe o0yueHue

OU3MKO-XMMUYECKHE CBOMCTBA OPraHWYECKUX COCAMHEHHH OTIEIBHBIX KIacCOB (OCOOCHHOCTH KJIACCHU-
(duKay 1 HOMEHKJIATYypbl BHYTPH KJIacca; TOMOJIOTHUECKUH psil 1 oOmias Gpopmyia; uzomepusi; hpusu-
YeCKHE CBOWCTBA; XMMUUECKHE CBOMCTBA; CIIOCOOBI MOTYYCHHS):

— MpeebHbIE YIIIEBOIOPOAb! (AIKaHbl U LMKJIOANKaHbl). ['opeHre MeTaHa Kak OJUH U3 OCHOBHBIX HC-
TOYHHUKOB TeIJla B IPOMBIIIICHHOCTH U ObITy. CBOWCTBA MPUPOAHBIX YIJIEBOAOPOAOB, HAXOXKICHHUE B
IIPUPOJIE U IPUMEHEHUE AIKAHOB;

— HenpezebHble (AJIKEHBI, AIKUHBI U aJIKaJUeHbI) U apOMAaTHYECKHE YIIIeBO10poibl. ['opeHue aneTuieHa
KaK MCTOYHMK BBICOKOTEMIIEPATYPHOIO IUNIAMEHH ISl CBAPKH U PE3KU METAILIOB

— KHCJIOPOCOAEPIKAIINEe COeAUHEHUS (CITUPTHI U PeHOIIbI, KapOOHOBBIE KUCIOTHI ¥ 3(UPHI, AIbJETUABI U
KETOHBL, KUPBI, yriaeBoibl). [[pakTuyeckoe mpruMeHeHue STUIICHIIIUKONS, Tulepuna, Gperona. [Ipumene-
HUe popMabAETH 1A, AlleTAIbIECTH/a, YKCYCHOM KUCIOTHI. MbliIa KaK COJIM BBICIINX KAPOOHOBBIX KUCIIOT.
Motro1ue cBoicTBa MbLIA

— a30Tco/iepKallue COeAMHEHNS (aMUHBI 1 AMUHOKHUCIIOTHI, OeNkn). BricokoMomNeKynapHble COeTUHEHUS
(cuHTeTMYECKME U OMOJIOTMYECKU-aKTUBHBIE). MOHOMED, MONMUMED, CTPYKTypHOE 3BeHO. [lomumepusa-
LIMs 3TUJIEHA KaK OCHOBHOE HaIpaBJIEHUE €r0 UCIOJIb30BAHUA.

I'eneTnyeckas CBsI3b MCXKIY KilaCCaMU OpPTraHUYCCKUX COC)II/IHGHI/II\/'I

HpaKaneCKue 3aHATHSA

CBolicTBa OPraHUYECKUX COEAMHEHUN OT/IENbHBIX KJIACCOB (TPUBUAIbHAS U MEXYHApOAHAs HOMEHKIIa-
Typa, XMMUYECKHE CBOWCTBA, CIOCOOBI MOTYyYeHHUS): peiebHbIe (AJIKaHbl U [IMKIJIOATIKAHbI), HEMpeaAeb-
Hbl€ (JIKEHbI, AJIKUHBI U aJIKaJIMEHbI) U apOMaTUUECKUE YTII€BOJOPO/Ibl, CIUPTHI U (PeHOIIbI, KApOOHOBBIE
KHUCJIOTBI U 3(UPBI, aJIbJAETH bl U KETOHbI, aMUHBI 1 aMUHOKHCIIOTBI, BHICOKOMOJIEKYJISIPHBIE COEIUHEHMS.
3a/aHus Ha COCTaBJICHHE YpaBHEHUIN XMMHUYECKHUX PeaKIUi ¢ y4acTHeM OpraHWYeCKUX BEIIeCTB Ha OcC-
HOBaHHUH UX COCTaBa U CTPOCHHUS

CocraBiieHHE CXEM peaklyil (B TOM YUCIIE MO MPEJI0KEHHBIM LIETI0UYKaM IPEBPAIIECHNN ), XapaKTEepU3y-
IOIUX XUMUYECKUE CBOMCTBA OPraHNYECKUX COESAMHEHUN OTAENbHBIX KJIACCOB, CIIOCOOBI X MOIY4YEeHUS
U Ha3BaHME OPraHWYECKHX COEIMHEHUH IO TPUBHAIBHOW MM MEXIYHAPOJIHOM CHCTEMaTU4YEeCKOW HO-
MEHKJIaType.

OK 01
OK 02
OK 04
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Pemenne npakTuko-OpuEHTUPOBAHHBIX TEOPETUYECKUX 3a/aHUN HA CBOMCTBA OPraHMYECKHUX COEIUHE-
HUH OTZENbHBIX KIACCOB

JlabGoparopHasi padora

JlaboparopHast pabota “IIpeBpaiiieHus: OpraHUYECKUX BEIIESCTB IIPH HArpeBaHUU".
[MosydeHue STHICHA U U3yYECHUE €0 CBOWCTB. MOICTUPOBAHUE MOJIEKYI M XUMHUYCCKUX TPEBPAICHUI
Ha [IpUMepe dTaHa, STHJICHA, allCTUIICHA U JIp.

Tema 4.3.
WNnentudukanus
OpraHUYECKUX Be-
IIECTB, UX 3HaUe-
HUE U IPUMEHEHHUE
B OBITOBOM U TIPO-
HU3BOJICTBEHHOM Jie-
SITCJILHOCTH YeJIo-
BEKa

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqelme

buooprannueckue coeaunenus. [Ipumenenne u 6uonoruyeckas poib yrieBogoB. OKHUCIEHUE YIIeBO-
JIOB — UICTOYHMK SHEPTUH )KUBBIX Opranu3mMoB. O0sacTu npuMeHeHus: aMuHoKucioT. [IpeBpamenus 6en-
KOB IHIIM B opraHusmMe. buonornueckue pynkuun 6enkos. buosnornuyeckue pyHkuuu sxupoB. Posib op-
raHUYECKON XMMHUU B PELIEHUH MPOOJIeM MUILEBOM 0€3011aCHOCTH

Ponp opranndeckoil XumuM B pelieHUu MpoOsieM SHepreTH4ecKkoi 0e30macHOCTH, B Pa3BUTUU Meu-
LUHBI, CO3JAHUH HOBBIX MaT€pUaJIOB, HOBBIX HCTOYHUKOB SHEPIuu (aJIbTEPHATUBHbBIE HICTOYHUKH SHEP-
run). OnacHOCTh BO3/I€HCTBHS HA J)KUBbIE OPIraHU3Mbl OPraHMYECKUX BEIIECTB OTAEIbHBIX KJIACCOB (YTI-
JIEBOJIOPO/bI, CIIUPTHI, PEHOBI, XJTOPOPraHUYECKUE MPOU3BOAHbIE, albJAECTUABI U JIp.), CMbICI IIOKa3a-
TN MPEAEIBHO AOIYCTUMOM KOHIEHTPALUU

JlaGopaTopHble 3aHATHUS

JlaboparopHas padota: “UneHTrduKaIns OpraHUYECKUX COSAMHEHUN OTEIbHBIX KIIACCOB”
Nnentudukanus opraHUIIeCKUX COSTMHEHUN OTAETBHBIX KJIAcCOB (Ha MpUMEpe albJeTHI0B, Kpaxmana,
YKCYCHOM KUCIIOTBI, OEIKOB U T.I1.) C UCMOJIb30BaHUEM UX (PU3UKO-XUMUYECKUX CBOIMCTB M XapaKTEPHBIX
KaueCTBEHHBIX peakiuii. [lenatypanus Oenka npu HarpeBaHuu. L[BeTHbIe peakiiun 6enkoB. Bo3HUKHOBE-
HHUE aHAJIMTUYECKOTO CUTHAJA C TOUKHU 3PEHUS XMMUYECKUX MPOLECCOB IIPU NMPOTEKAHUH Ka4€CTBEHHOMN
peaKIu, MO3BOJISIONICH HACHTH(PUITMPOBATH MPE/JIOKEHHBIE OPTaHUYECKHE BEIECTBA

KonTpouabnas
padora 3

CTpyKTypa U CBOMCTBA OPraHUYECKUX BEILIECTB

OK 01
OK 02
OK 04
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Pazpgea 5.

Kunernueckue u TepMoOAUHAMHUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX peaKkuuii

CkopocTh XumMuye-
CKHUX pEaKLIHi.
XUMHUYECKOE paB-
HOBECHE

OcHoBHOe cogepkaHue

TeopeTuyeckoe o0yueHue

CKOpoCTh peakluy, €€ 3aBUCUMOCTb OT pa3jIM4yHbIX (PaKTOPOB: MPUPOBI PEarupyOLUINX BEIECTB, KOH-
LEHTpALU PEArupyroIIMNX BEIIECTB, TEMIIEPATYphl U IUIOIMIAAA PEAKIIMOHHON MOBEPXHOCTH. TeIuIoBble
3G GEeKThl XUMUYECKUX peaKkIMid. DK30- U SHAOTEPMHUUYECKHUE, PEAKLIUH.

OO6paTtuMocTh peakuii. XMMHYECKOE PABHOBECHE M €T'0 CMEIIEHHUE MO ICHCTBHEM Pa3InYHbBIX (PAKTOPOB
(KOHLIEHTpAalMsl PEeareHTOB WU MPOJYKTOB PEAKLMH, TaBIECHUE, TEMIIEpaTypa) A CO3JaHHsI ONTUMAIlb-
HBIX YCJIIOBHM NMPOTEKAHMs XUMHUYECKUX IporieccoB. [Ipnanun Jle [larense

OK 01
OK 02

HpaKaneCRue 3aHATHSA

Pemienue npakTMKO-OpUEHTUPOBAHHBIX 33aHNUI HA aHaJIU3 (PAKTOPOB, BIUSIOIINX HA U3MEHEHUE CKOPO-
CTH XMMHYECKON PEaKIUH, B T.4. C MO3UIMHA SKOJIOTUIECKHU [[EIeCO00pa3HOr0 MOBEICHHS B OBITY H TPY-
JIOBOM IE€ATEIILHOCTHU B LENAX COXPAHEHUS CBOETO 30POBbs U OKPYKAIOLIECH IIPUPOIHOU CPEBI.
Pemenne npakTuko-OopueHTUPOBAHHBIX 3aaHUN Ha ipuMeHeHue npuHuuna Jle-Illarense s Haxoxae-
HUS HalpaBJICHUs CMEIICHHs paBHOBECHS XUMHUYECKOM peakuy U aHaIu3 paKkTOpoB, BIUSIONIMX Ha CMe-
LIEHUE XUMUYECKOTO PABHOBECUS

OK 01
OK 02

Pasznea 6.

PacrBopbI

Tema 6.1.
[TonsiTue o pacTBo-
pax

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme

PactBopenue kak ¢pusznko-xumudeckuit mporecc. PactBopsl. CriocoObl MPUTOTOBICHUS pacTBOpoB. Pac-
TBOPUMOCTb. MaccoBas J10Ji1 pacCTBOPEHHOro BemiecTBa. CMbICT MOKa3aresss NpeleabHO JT0MyCTUMON
KOHIEHTPALMU U €r0 UCIIOJIb30BAHHUE B OIIEHKE 3KOJIOTHYECKON O€30MMacHOCTH.

[IpaBuiia HKOIOTUYECKH 11EIeCO00Pa3HOTO TOBEIEHHUS B OBITY M TPYJOBOMU AEITETLHOCTH B IIENISX COXpa-
HEHHUSI CBOETO 3/I0POBbSI M OKPYKAIOIIEH MPUPOIHOM CPEIbl, OMACHOCTh BO3/ICHCTBHS Ha JKMBBIE Opra-
HU3MBI OIIPECIICHHBIX BEIIECTB.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUN Ha PaCTBOPHI, HCTIOJIb3yeMbIe B OBITOBON H
MIPOU3BOJICTBEHHOM JESATEIHHOCTH YEIOBEKa

OK 01
OK 02
OK 07
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Tema 6.2. Hccne-
JIOBaHUE CBOWCTB
pPacTBOPOB

OcHoBHOe coepkaHHe

JlabGopaTopHble 3aHATUSA

JIaboparopHast pabota «IIpuroroBieHne pacTBOPOBY.

[TpuroroBneHre pacTBOPOB 33aHHOM (MaccOBOH, %) KOHIICHTPALUH (C MPAaKTUKO-OPHEHTHPOBAHHBIMU
BOIIPOCAMH) U ONPE/ICIICHUE CPEIbl BOJHBIX PACTBOPOB.

Perienue 3a1a4 Ha MPUTOTOBJICHHE PACTBOPOB

OK 01
OK 02
OK 04

IIpodeccnonanbHO-OPUEHTUPOBAHHOE COJepKaAHMeE (COMEPKAHUE PUKJIATHOTO MOIYJIs1)

Pa3znen 7.

Xumusi B ObITY M IPOM3BOICTBEHHOMH 1eATeJILHOCTH YeJI0BeKa

XuMmus B ObITY U
IPOM3BOICTBEHHOMN
JESITEJIbHOCTH Ye-
JIOBEKa

OcHoBHOE co/lep:KaHue

Teoperuueckoe o0yueHue

Hogeliime 1ocTHKeHUs: XUMUYECKOM HAyKU M XUMHUUYECKOM TexHonoruu. Pons xumuun B obecnieueHun
9KOJIOTMYECKOH, SHEPreTUYEeCKON U MUIIEBOM 0€3011aCHOCTH, Pa3BUTUHN MeauLMHbI. [IpaBuia noucka u
aHaJIM3a XUMUYECKOM MH(POpPMALUU U3 pa3IMYHBIX UCTOYHUKOB (Hay4yHas U yuyeOHO-HayudHas JUTepa-
Typa, cpeAcTBa MaccoBoil nHdopmanuu, cetb IHTEepHET)

HpaKaneCKue 3aHATUA

[Touck u aHanu3 KecoB 0 MPUMEHEHUH XUMUYECKUX BEIIECTB U TEXHOJIOTUN C yd4eToM Oynyiel mpo-
(heccroHaTBHON AEATENHHOCTA TI0 TEMaM: BOKHEUIIINE CTPOUTENbHBIC MAaTepUalibl, KOHCTPYKIIHOHHBIC
Marepuaibl, KpacKH, CTEKJIO, KepaMUKa, MaTepualbl ISl JJIEKTPOHUKH, HAHOMATepHUaJlbl, TEKCTUIIbHBIE
BOJIOKHA, UCTOYHHUKHU JHEPTUU, OPTaHUUYECKHE M MUHEpAIbHBIC YAOOPEHUS, JIEKapCTBEHHBIE BEIIECTBA,
OBITOBAst XUMHUSI.

3ammra: [IpencraBnenne pe3ynbTaToB pelieHUsT KEMCOB B (popMe MUHH-TOKJIAJIA C Mpe3eHTaIuen

OK 01
OK 02
OK 04
OK 07

IIpomeskyTOUHAs aTTeCTAUMS 1O JMCHUILINHE (KOMILIEKCHBIN TU(depeHUNPOBAHHBIN 3a4eT)

Bcero

72
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3. YCJIOBUSI PEAJU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHMUILIAHBI

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MaTePHAJIbHO-TEXHUYECKOMY olecreye-
HHIO

Jlnst peanuzanuu NporpaMMbl TUCHMIUIMHBI JOJKHBI OBITh MPETyCMOTPEHBI Clie-
NYIOIIHE CelMalbHbIe TOMEIICHHS: Y4eOHbIM KAOMHET XUMUHU.

O6opynoBanne y4eOHOro kadbuHera (HArJsiiHbIe MOCOOUs): HAOOPHI IIApPO-
CTEP>KHEBBIX MOJIENIEH MOJIEKYJI, MOJIENIN KPUCTAININYECKUX PEIIETOK, KOJUIEKIUHU ITPO-
CTBIX M CIIOKHBIX BEIIECTB W/UIU KOJJICKIIUU MOJUMEPOB; KOJUICKIIHMS TOPHBIX TIOPOJT U
MUHEpAJIOB, Tabnuia MeHneneeBa, yueOHble (PriibMbI, IUPPOBBIE 0Opa30BaTEIbHBIC
pecypcehl.

TexHnueckue cpeacTBa 00y4eHUs1: KOMIIBIOTEP C YCTPOMCTBAMHU BOCIPOU3BE-
JICHUSI 3ByKa, IPUHTEP, MYJIbTUMEIUA-TIPOECKTOP C IKPAHOM, MYJIbTUMEIUIHAS JOCKA,
YKa3Ka-IIpe3eHTep IS IPE3CHTALUI.

OoOopyaoBanue 1a00paTopuu U padoYux MecT JIadopaTOpuM: MEH3YPKH, IH-
METKU-KAMEJIbHUIBI, TEPMOMETPbI, MUKPOCKOII, JYIbl, MNPEIMETHbIE U MOKPOBHBIC
CTEKJIa, MUIAHIIETHI I KaleJbHbIX peakluil, (UuiapTpoBaibHas Oymara, IpOMBIBAJIKH,
CTEKJISIHHBIE TPOOUPKHU, pE3UHOBBIC MMPOOKH, (POHAPUKH, HAOOP PEAKTUBOB, CTCKIISTHHBIC
MaJI0YKH, IITATUBBI JJIsI TPOOUPOK; MEPHBIE IIMIIMHIPBI, BODOHKU CTEKJISTHHBIE, BOPOHKHU
nenuTenbHbie nunuHapudeckue (50-100 M), cTynKH ¢ necTukom, pappopoBbIe YaIlIKH,
MUHIETHI, GUIBTPHI OyMaXkHbIE, BaTa, MapJs, 4acOBBIC CTEKJIA, JICKTPOILUIMTKH, J1a00-
pPaTOpHBIE IITATUBBI, CHUPTOBBIE TOPEJIKH, CITUYKH, TPUOOP SISl MOTYyUEHHUS ra3oB (WiH
npoOupKa ¢ ra300TBOJHOMN TPYOKOIt), nepKaTenu AJig TPOOUPOK, CKISIHKHU JIJIsl XpaHe-
HUS PEaKTUBOB, pa3JaTOUHbIE JTOTKU; XuMuueckue ctakanbl (50, 100 u 200 mu); mma-
TE€JIN; TUHIETHI; TUTE€IbHBIC IIUIIIBI; CEKYHIOMEPHI (TaltMephl), MEPHBIEC MPOOUPKH (HA
10-20 mu) u mepubie k0061 (25, 50, 100 u 200 M), BoasiHas OaHs (MM TEPMOCTAT),
CTEKJISIHHBIE MAJIOYKH; KOHWYeCKUe Koaobl 1t TutpoBanus (50 u 100 mur); mHAMKATOP-
HBIE MMOJIOCKHU 11 onipeeneHus pH u crangapTHas MHIMKATOPHAS 1IKaia; YHUBEPCab-
HBIM nHAUKaTop; nunetkd Ha 1, 10, 50 mu (unu no3aropst Ha 1, 5 u 10 M), OropeTku
JUISL TATPOBAHUS, MeauIIMHCKKE mmpuilbl Ha 100—150 mit, tabopaTopHble W/ WA aHAJU-
TUYECKue BeChl, pH-MeTphl, CylUabHbIN 1IKad, U Ap. J1ad0opaTopHOE 000PYI0BAHHUE.

3.2. MapopmanuoHHOe oOecnedyeHre peau3auy NporpaMmmMbl

1. Inst peanu3anuu mporpaMmbl OMOIMOTEYHBINA (HOH KOJUIEHKAa UMEET IevaT-
HBIC U/WJIU JICKTPOHHBIE 00pa30BaTEeIbHBIC U MH(OPMAITMOHHBIE PECYPChI, PEKOMEHI0-
BaHHBIE JIJIS1 KCII0JIb30BaHUS B 00pa30BaTeIbHOM IIPOLECCE, HE CTaplIe 5 JIET C MOMEHTA
U3JIaHUA.

2. PexoMeHyemble MeyaTHbIe U3JaHus M0 pealn3aluy o0ueo0pa3oBaTeabHOM
JUCUUTUIMHBI IPEJICTABIIEHBI B METOAMYECKUX PEKOMEHAAIIMAX IO OpraHu3alu 00yye-
HUSL.
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4. KOHTPOJIb U OLIEHKA PE3VJILTATOB OCBOEHMS OBILIEOBPA30-
BATEJILHOM JUCHUTLIAHEI

KOHTpOJ'IB H OLICHKA PC3YyJIbTATOB O6y‘—IeHI/I$I OCyHICCTBJEACTCA ITPCIIOAaBaTCIICM B

IPOIECCE MPOBEACHUS MPAKTUUECKHUX 3aHATUH U TaOOPaTOPHBIX pabOT, TECTUPOBAHUSA,

a TaKKC BBIIIOJIHCHUA O6y‘{a}OH_II/IMI/IC$I HHIWBUAYaJIbHBIX SaﬂaHHﬁ, IMPOCKTOB, UCCJICOO-

BaHUI. Pe?)y.]ILTaTI)I 06y‘{CHI/I}I OIIpCACIIALOT, YTO 06y11afonmec;1 JOJIDKHBI 3HAaTb, IIOHH-

MaThb U ACMOHCTPHUPOBATH 110 3aBCPIICHUUN U3YUCHUA NUCHUIIIINHBI.

st hopMupoBaHusi, KOHTPOJISL U OLIEHKH PE3yJIbTaTOB OCBOCHUS yueOHOM Juc-

MUINIAHBI UCITIOJIB3YCTCA CUCTCMA OLCHOYHBIX MCpOHpHﬂTHﬁ, MpCaACTaBJLAOIIAA coOoi

KOMITJIEKC YI€OHBIX MEPOTIPUATHIA, COTIIACOBAHHBIX C pe3yiIbTaTaMu 00ydeHwusl u chop-

MynupoBaHHbIX ¢ ydeToM @I'OC COO (mpeaMeTHble pe3yiabTaThl 0 TUCIHUIUIMHE) U

dI'OC CIIO.
Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabtar 00yueHus Tumot Oueﬂoqﬂvb -
MeponpusTHi
| OcHOBHOe coiep:KaHue
1 Paznen 1. OcHoBbt ®opmysmpoBarth 0a30-
Bbl€ MOHSATHA W 3aKOHBI
CTPOEHMS BellecTBa
XUMUH
1.1 |OKO01 Crtpoenue atoMoB xuMu-|CoctaBnars xumuueckue |1. Tect «CTpoeHne aToMOB XUMU-
YECKUX 3JIEMEHTOB U (hOopMyJIbl COEIMHEHUI B [UECKUX 3JIEMEHTOB U MPUPOJIA XU-
IpPUPO/Ia XMMHUECKON  |COOTBETCTBHUHM CO CTEME-  |MHUYECKOH CBSI3M.
CBSI3U HBIO OKUCJIEHMS XUuMu4de- |2. 3a/1a4 Ha COCTAaBJIEHUE XUMU-
CKHUX DJIEMEHTOB, UCXOAS [d4ecKux (GOpMyIl ABYXaTOMHBIX CO-
W3 BaJICHTHOCTH U 3JIEK-  |€AMHEHUMN (OKCHUJIOB, CYNb(HIOB,
TPOOTPHULATEIHHOCTH TUAPUAOB U T.IL.).
3. 3agaHus Ha UCIIOJIB30BAHUE XU-
MHYECKOM CUMBOJIMKH W Ha3BaHUU
COEIMHEHMI 110 HOMEHKJIAType
MEXTYHApOAHOIO COI03a TEOPETH-
YECKOW M MPUKJIIATHOM XUMHH U
TPUBUAILHBIX Ha3BaHUU TSI CO-
CTaBJICHUS XUMHUECKHUX HOpMYIT
JIBYXaTOMHBIX COeIMHEHUH (OKCH-
JI0B, CyIb(UIOB, THAPUIOB U T.I1.)
U JIpYTUX HEOPTAaHUUYECKUX COEIU-
HEHUI OT/EJIbHBIX KJIACCOB
1.2 | OK 01 [Tepuonuueckuii 3akoH u|XapakrepuzoBaTth XxuMu- | 1. Tect «MeTaminyeckue / Heme-
OK 02 tabnuma J[.1. Mennene- |dyeckue 3J€MEHTHI B COOT- |TaJUTMYECKUE CBOMCTBA, JIEKTPO-
eBa BETCTBUU C UX MOJIOKE-  |OTPULATENILHOCTD U CPOACTBO K
HUEM B IIEPUOAUYECKON  [3JIEKTPOHY XUMUYECKUX TEMEH-
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THunol OLEHOYHBIX
MeponpUusTHI

CHUCTEME XUMHYECKUX DJIe-
menToB JI.1. MengeneeBa

TOB B COOTBETCTBHE C UX DJICK-
TPOHHBIM CTPOEHUEM M TOJIOXKE-
HUEM B IIEPUOANYECKON CUCTEME
XUMUUYECKUX 3jiemenToB J[. 1.
MenaeneeBay.

2. IlpakTyeckue 3a1anus HA
YCTaHOBJICHUE CBSI3U MEXY CTPO-
€HHUEM aTOMOB XMMHUUYECKHUX HJie-
MEHTOB M IEPUOANYECKUM U3ME-
HEHHEM CBOMCTB XMMHUYECKUX DJIe-
MEHTOB U UX COCIMHEHUN B COOT-
BETCTBUH C MoJioxkeHuem llepuo-
TUYECKOU CUCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUUYECKHUE 3aIaHUS HA XapakK-
TEepU3ALUI0 XUMUYECKUX IJIEMEH-
TOB: «MeTaTnyecKue / HeMeTall-
JINYECKUE CBOMCTBA, MJICKTPOOTPHU-
1IaTE€JIbHOCTh M CPOJICTBO K AJICK-
TPOHY XUMHUYECKHX DJIEMEHTOB B
COOTBETCTBHE C MX AJICKTPOHHBIM
CTPOCHUEM U TIOJIO0KEHHUEM B TIe-
PHUOINYECKON CUCTEME XUMUYE-
ckux 3n1eMeHToB J[.1. Menaene-
eBay

Pasznea 2. Xumnueckue
peakuuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX Peakuui

KonTpoasnas padora
«CTpoeHne BenecTsa U XUMH-
YyecKHe peakiumy

2.1

OK 01
OK 04

TuIbl XUMHUYECKUX Pe-
Ak

CocCTaBisTh peaKilu CO-
CIMHEHMSI, PA3JIOKEHHS,
oOMeHa, 3aMelIeHHS,
OKHUCJIMUTEIHLHO-BOCCTAHO-
BUTCJIIBHBIC peaKI_[I/II/I

1. 3agaun Ha cocTaBiIE€HUE ypaB-
HEHUN peaKLvii:

— COEIMHEHM S, 3aMEeLIEHUs, Pa3io-
JKeHus, oOMeHa;

— OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHH C
HCIIOJIB30BaHUEM METOJIa DJIEK-
TPOHHOTO OanaHca.

2. 3agauM Ha pacyeT Macchl Bellle-
cTBa UiIx 00bEMa

ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce Ui 00BEMY OJT-
HOTO M3 YYaCTBYIOIIUX B PEAKIUU
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THunol OLEHOYHBIX
MeponpUusTHI

BEIIECTB; PACUETHI

Macchl (00bEMa, KOJIMUECTBA Be-
LIECTBA) IPOJIYKTOB PEAKIIUH,
€CJIM OJTHO M3 BEIIECTB UMEET MPH-
MecHu

2.2

DIIEKTPOTUTHYECKAS
JUCCOLMAINS U MOHHBIN
oOmen

CocraBnaTh ypaBHEHUS
XUMUYECKHUX PeaKIH
HOHHOTO OOMEHA C yua-
CTHEM HEOPraHUYECKUX
BEILIECTB

1. 3agaHust Ha COCTAaBIIEHHE MOJIE-
KYJISIPHBIX U MOHHBIX PEAKITHI C
y4aCTUEM KHCIIOT, OCHOBAaHUI U
coliell, yCTaHOBIICHUE U3MEHEHHUS
KHUCJIOTHOCTH CPE/JIbI

2. JJaboparopnas padota "Turib
XUMHYECKUX peakiui'

Paszpnen 3. Crpoenue u
CBOICTBA HEOPraHu4e-
CKMX BellecTB

HccnenoBath cTpoeHue u
CBOIICTBA HEOPraHuve-
CKHX BelllecTB

Konrtpoabsnas padora
«CBONCTBa HEOPIAaHMYECKHX Be-
LIECTB»

3.1

OK 01
I1K..

Knaccudukanus, Ho-
MEHKJIATypa U CTPOCHUE
HEOPTaHMYECKUX Be-
IECTB

Knaccudunuposars Heop-
raHUYEeCKHE BEIECTBA B
COOTBETCTBHUU C UX CTPOE-
HUEM

1. Tect «HomenknaTypa u Ha3Ba-
HUE HEOPraHUYECKHUX BELIECTB UC-
XOJIsl U3 UX XUMHUUECKON (OpPMYJIbI
WJIY COCTABJICHUE XUMHYECKOU
(hopMyJIbl UCXO0/1A U3 Ha3BaHUSI Be-
I1ECTBA IO MEXAYHAPOIHON MIH
TPUBUAJIILHON HOMEHKJIATYPE».

2. 3ajaum Ha pacyeT MacCOBOM
JOTU (MacChl) XUMHYECKOTO dJie-
MEHTa (COeIMHEHNs1) B MOJIEKYJIe
(cmecn).

3. lIpakTryeckue 3aaHus 1Mo
KJ1accupuKaluy, HOMEHKIIAType U
XUMHUYECKUM (hopMysiaM Heopra-
HUYECKUX BELIECTB Pa3INIHBIX
KJIACCOB.

4. IlpakTuyeckue 3a1aHus Ha
OnpeAeIieHue XUMUYECKON aKTUB-
HOCTH BEIIECTB B 3aBUCUMOCTHU
BHJIa XUMUYECKOU CBSI3U U TUIIA
KPUCTAJUIMYECKOMN pEeIIETKH

3.2

OK 01
OK 02
I1K...

dusuko-xuMuyecKue
CBOICTBa HEOpraHuye-
CKHUX BCIICCTB

VYcraHaBnMBaTh 3aBUCH-
MOCTh (PU3UKO-XHUMUYEC-
CKHMX CBOMCTB HEOPIaHHU-

1. Tect «OCOOEHHOCTH XUMHUYE-
CKHX CBOMCTB OKCHJIOB, KACIIOT,
OCHOBaHUH, aM(QOTEPHBIX THAPOK-
CHJIOB U COJICH.
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THunol OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusiTHil
YEeCKHUX BEILECTB OT CTpoe- |2. 3a/laHusl Ha COCTaBJICHUE ypaB-
HUS aTOMOB U MOJIEKYJI, @ |HEHHM XUMUYECKHUX PEaKIIHii ¢
TAK)KE THIA KPUCTAILTUYC- |yIaCTHEM MPOCTHIX U CIIOKHBIX
CKOH perneTku HEOPraHUYECKHUX BEIECTB: OKCH-
JIOB METAJJIOB, HEMETAJJIOB U aM-
(hOTEepHBIX IIEMEHTOB; HEOPTaHH-
YEeCKUX KHCIIOT, OCHOBAaHUH U aM-
(hoTepHBIX THIPOKCHU]IOB, HEOPra-
HUYECKHX COJIEH, XapaKTepu3ylo-
IIMX X CBOMCTBA U CIIOCOOBI MO-
JTy4YEeHHUS.
3. [IpakTHKO-OPUCHTUPOBAHHBIE
TEOPETUUYECKUE 3a1aHUS HA CBOM-
CTBa U MOJIyYCHHE HEOpraHuyve-
CKHX BEIICCTB
3.3 | OK 01 Wnentudukamnus neop- |MccnenoBars kayectBeH- | 1. [IpakTHKO-OpHEHTHPOBAHHEIC
OK 02 |raHWueckux BEIIECTB HbIE PEaKIMu HeopraHuye- |3aJaHus MO COCTABICHUIO XUMH-
OK 04 CKHX BEIIECTB YECKHUX pPeaklUil ¢ ydyacTUEM He-
OpPraHMYECKUX BEIIECTB, UCTIOIb-
3YEMBIX JJIs1 UX UACHTH(PUKAIUH.
2.JIaboparopnas padota: “Unen-
TU(UKAIHSI HEOPTaHUYECKHUX Be-
iecTB”
4 Pa3nen 4. Crpoenune u |UcciaenoBars crpoenue u|KonrpoJsbHas padora
CBOIiCTBA opranuye- |cBoiicTBa oprannvyeckux («CTpoeHHe U CBOICTBA OPraHM-
CKHX BelIeCTB BeIeCTB YeCKHX BeleCTB
4.1 | OKO01 Knaccudukanus, crpoe- |Knaccudumuponats opra- |1. 3aganus Ha cocTaBlIeHUE Ha3Ba-
IK... HUE U HOMEHKJIATypa Op-|HUYECKHE BEUIECTBA B CO- |HUM OPraHUYECKUX COCTMHEHUN

TaHNMYCCKUX BCIICCTB

OTBCTCTBHUU C UX CTPOC-
HUEM

110 TPUBUAIBHOU UITU MEXKAYyHa-
POIHOM CUCTEMATUYECKON HOMEH-
KJIaType.

2. 3amaHus Ha COCTaBJIICHHUE MO~
HBIX U COKPAIEHHBIX CTPYKTYP-
HBIX (JOPMYJT OPTaHUUECKHUX Be-
IIECTB OTJIENIHLHBIX KJIACCOB.

3. 3aaun Ha onpeaeIeHue Mpo-
cTeifmeit GopMyIibl OpraHuyecKou
MOJIEKYJIbI, HICXOJSl U3 DJIEMEHT-
Horo coctana (B %)
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THunol OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHH
4.2 |OK 01 CBolicTBa OpraHUYeCKUX | Y cTaHABIMBATh 3aBUCH- | l. 3ajaHus HA COCTaBJICHUE ypaB-
OK 02 COCIMHEHUN MOCTb (PU3UKO-XHUMUYEC- HEHHUI XMMUYECKUX PEAKIUM C
OK 04 CKHMX CBOMCTB OpraHHYe- |y4aCTHEM OPraHHYECKHUX BEILECTB
IK... CKHMX BELIECTB OT CTPOE- |HAa OCHOBAaHUHU MX COCTaBa U CTPO-
HUS MOJIEKYJI eHUSl.
2. 3ajaHus Ha COCTaBJIEHUE YpaB-
HEHUU XMMUYECKUX PEaKLUi, Uil-
JIOCTPUPYIOLIUX XUMUYECKUE
CBOMCTBA C yU€TOM MEXaHU3MOB
NPOTEKaHUs JaHHBIX PEAKUUN U
TEeHETUYECKOM CBSI3U OpraHuye-
CKHX BEILECTB Pa3HbIX KJIACCOB.
3. PacyerHble 331a4u 10 ypaBHE-
HUSIM PEAKIMI C y4acCTUEM Opra-
HUYECKHUX BELIECTB.
4. JIaboparopnas padota “Ilpe-
BpaIlICHUs] OPTaHUYECKUX BEILLECTB
Mpy HarpeBaHuu"
4.3 | OK 01 Wnentudukanus opra- |Mccnenosars kadectBeH- | 1.IIpakTHKO-OpHEeHTUPOBaHHbIE
OK 02  |HHMYeCKHUX BELIECTB, UX |HbIC PEAKLIMU OPraHnuYe- [3aJaHMs 10 COCTABICHUIO XUMHU-
OK 04 |3HaueHue ¥ MPUMEHEHHE |CKUX COEUHEHHUH OT/AENb- [YECKUX PEaKIUil C yuacTUEM Opra-
IK... B OBITOBOM W MTPOU3BOJ- |HBIX KJIACCOB HUYECKUX BEILECTB, B T.Y. UCIIOJb-
CTBEHHOMW J€STEIbHOCTH 3YEMBIX JJIs1 UX UIECHTU(PHUKALUU B
yesioBeKa OBITY U IPOMBIIIJIEHHOCTH.
2.JIaGoparopnas padota: “Unen-
TU(UKALMS OPraHUYECKUX COeU-
HEHUM OTAENbHBIX KIaCCOB”
5 Pa3nen S. Kunernue- | Xapakrepu3oBaThb BJIMSA-
CKHMe M TEPpMOJAUHAMH- |HHMe Pa3JIN4YHbIX (paKTo-
YyecKHe 3AKOHOMEPHO- |POB Ha paBHOBeCHE U
CTH NPOTEKAHUS XHMH- |CKOPOCTh XUMHYECKHX
YeCKHMX peaKumi peakuuii
5 |OKO01 CkopocTh XMMUYECKNX | XapakTepu3oBaTh BiIUsA-  |[IpakTHKO-OpHEHTHPOBaHHBIE TEO-
OK 02 |peakumii. XMMMYECKOE |HHE KOHIICHTPALIUH PEaru- |pETUUYECKUE 3a/IaHNsI HA aHAJIN3
IK... paBHOBeECHE PYIOIIMX BEIIECTB U TeM- |(HaKTOPOB, BIUSIONINX HA U3MEHE-

neparypsl Ha CKOPOCTh
XUMHYECKUX PEAKIUi
XapakTepu3oBaTh BIUs-
HHE N3MCHEHHS KOHIICH-
TpalUMH BELIECTB, PEAKLINHI
Cpedbl U TeMIepaTypbl Ha

HHE CKOPOCTH XHUMHUYECKOU peak-
uuu. [TpakTHKO-OpHUeHTUPOBAH-
HbIE 3a71aHUS Ha IPUMEHECHHUE
npuniuna Jle-Ilarense mist
HAXOXJCHHUsI HAIIPABJICHUS CMe-
LIEHHS PABHOBECUSL XUMHUYECKON
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THunol OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusiTHil
CMeIlleHne XUMUYECKOT0 |peakluy U aHanu3 (hakTopoB, BiIH-
paBHOBECHS SIOIIMX HAa CMEIIEHUEe XUMUYe-
CKOT'O paBHOBECHS
6 HccaenoBaTs HCTHHHEBIE
Pa3znen 6. PacTBopsl  |pacTBOPBI € 3aJaHHBIMH
XapaKTepUCTUKAMM
6.1 | OK 01 [Tonsitue o pactBopax  |Paznuuare uctunnbie pac- |1. 3agaun Ha IPUTOTOBIIEHUE pac-
OK 02 TBOPBI TBOPOB.
1IK 2. [IpakTuKO-OpUEHTHUPOBAHHbBIE
pacueTHbIe 3a/laHus Ha IUCIIepC-
HBIE CUCTEMBI, UCIIOIb3yEeMbIEC B
OBITOBOH M TIPOM3BOJICTBCHHOM
NeSITeIbHOCTH YeJIOBEKa
6.2 | OK 01 Hccnenosanue coiictB |MccnenoBars pusuko-xu- |Jlaboparopnas pabota
OK 04 |pacTBOpOB Muueckue cpoiictBa uc-  |“IIpurorosnenue pacTBopoB”
IIK TUHHBIX PaCTBOPOB
Il | IlpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJEpP:KaHMe (COAepPKaHue MPUKIATHOT0 MOTYJIs)
7 Pa3zpnen 7. OuenuBath nocJjeacTeus (3ammra Keiica (c yuerom oyay-

Xumus B ObITY M IPO-
HU3BOJCTBEHHOI1 J1esi-
TeJIbHOCTH YeJIOBEKA

OBITOBOI U MPOU3BO/I-
CTBEHHOH JeSITEeJIHLHOCTH
YyeJI0BEKA ¢ MO3HIHHA
JKO0JIOTHYECKOH 0e3omac-
HOCTH

el npogeccHOHATBLHOM Jesi-
TeJbHOCTH)

OK 01
OK 02
OK 04
OK 07
IIK

XuMus B OBITY U MTPOU3-
BOJICTBEHHOH J€ATENb-
HOCTH Y€JIOBEKA

O11eHUBATh MTOCIEACTBUS
OBITOBOM U MPOU3BO/-
CTBEHHOH AeATEILHOCTH
YyeJIoBeKa C MO3HIUI KO-
JIOTHYECKOI 0€30MacHOCTH

Keiic (¢ yuerom Oynymieit mpo-
(heccuoHaIbHOU e TENIbHOCTH)
Bo3MOHBIE TEMBI KEHCOB:

1. [loTennenue knumara u BbICBO-
003K JIeHHE T'a30BbIX THIPATOB CO
JTHa OKEaHa.

2. Bynymue matepuaisl 11 aBua-
, MAIIIMHO- ¥ IPUOOPOCTPOEHUSI.
3. HoBble MaTepurabl AJisl COJIHEY-
HBIX Oartapeil.

4. JlexapcTBa Ha OCHOBE PacTH-
TEJIbHBIX MPENnapaToB
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