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1. HOACHUTEJIBHAA 3AIIMCKA

1.1. MecTO0 AUCHUIUIMHBI B CTPYKType OCHOBHOH Npo(decCHOHAIbLHOM
00pa3oBaTe/IbHOI MPOrPaMMBbI

OOGuieoOpazoBaTenbHas yuyeOHas AUCHUIUIMHA «XUMHs» SIBIsSETCS 00s3aTeIbHON
4acThI0 00IIe00pa30BaTEIHLHOTO IIMKJIa 00pa30BaTeIbHON MPOrPaMMBI B COOTBETCTBHUH C
OI'oC CIIO mno cneupanbHocTH 09.02.07 HWHGopManUOHHBIE CHCTEMbI U
NMPOorpaMMHUpPOBaHue

VYyebOnast nucuurinHa «XuMUsH BXOJUT B MIPEIMETHYI0 00acTh «EcTecTBeHHO
Hay4HbIC MPEIMETHI» U U3ydaeTcsi Ha 0a30BOM YPOBHE.

Cormacio  yuebnomy tuiany [IIICC3  mo cmemmampHOocTH — 09.02.07
Nudopmannonnbie cucreMbl M MporpaMMupoBaHue yuyeOHas Harpyska OV /][.12
«XHUMHUS» COCTABISIET 72 Yaca, BKIIIOUas MpakTUIeCKue u jabopatopHbie 3ansTus 40
gacoB.  [IpomexxyTouHas arrecTanusi MPOBOJUTCA BO 2 ceMmecTpe B (dopme
mudepeHITMpPOBaHHOTO 3a4eTa.

1.2. Ileab ocBOeHMS Y4eOHOI AMCHUTIITHHBI

Conepxanue MporpaMMmbl y4yeOHOM JUCHUIUIUHBI «XHUMHS» HAIpaBJICeHO Ha
JTOCTH>KEHUE CIEAYIONIUX LIEJICH:

dopMUpOBaHUE Yy CTYACHTOB XHWMHYECKOM COCTABISIOLIEH E€CTECTBEHHO-
HAyYHOHW KapTUHBI MHpa KaK OCHOBBI TPHUHSTHS pCEIICHUH B IKU3HCHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOI'O MIOBEAEHHUS B IPUPOHOI Cpeie.

3agauu TUCUMIJINHBI

1) chopMmupoBaTh MOHUMaHHE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHYECKUX
IIPOLIECCOB U SIBJIEHUW B OKPYXKAIOUIEH Cpele, LEJIOCTHOM HaYyYHOW KapTUHBI MUDA,
B3aMMOCBSI3U U B3aMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS NPOBOJUTH pPACUETHl MO XHUMHYECKUM (QopMmyiaM U
YPaBHEHUSIM XUMHUYECKUX PEaKIUi, TUIAaHUPOBATh U UHTEPIPETUPOBATH PE3YNIbTATh
XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh HaBBIKM MPOBEIACHUS XUMHUYECKUX JKCIIEPUMEHTAIbHBIX
HCCIICIOBAHUM ¢ COOJIIOJIeHHEeM MpaBuil 0€30MacHOro OoOpallleHUsl ¢ BEIIECTBAMHU U
1ab0opaTOPHBIM 000PYAOBAHUEM;

4) pa3BuUTh YMEHUS aHAJIU3UPOBATh, OLICHUBATh, IPOBEPSATH HA IOCTOBEPHOCTH U
0000111aTh HH(POPMALIUIO XUMUYECKOTO XapaKTepa U3 pa3IMYHbIX UCTOYHHUKOB;

5) copmupoBaTh yMEHUS MPOrHO3UPOBATH MOCIIECTBUSI CBOCH JIEATETLHOCTH U
XUMUYECKUX MPUPOAHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMHUpOBATH TOHUMAHHUE 3HAYMMOCTH JOCTIKEHUN XUMHUYECKOW HAYKH U
TEXHOJIOTUM JJIs1 pa3BUTHS COIIMAIBHON U TPOU3BOACTBEHHOM cdep.



2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI

2.1. [InanupyemMble pe3yJbTaThl OCBOeHUA TUCHUILINHBI B cooTBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

Oco0oe 3HaueHHWE IUCUUIUIMHA UMEeT Mpu (OPMHUPOBAHUHU, PA3BUTHUM OOLIUMX KOMMETEHIMH W Mpo(ecCHOHATbHBIX

KOMIIECTEHIIHIA.

Koa u HaumMeHoBaHue
(popMupyembIx
KOMIIeTeHIMH

HJ'laHI/IpyeMble pe3yJbTaThbl OCBOCHUA JUCIHUIIJIMHBI

Oo1mue

III/ICIII/[HJII/IHapHI)Ie

OK 01. Beibupats
crocoObI pelieHus
3a1a4
po¢eCCUOHATTLHOM
JesITeTbHOCTH
MPUMEHHUTEIHHO K
pa3IMYHBIM
KOHTEKCTaM

B wactu Tpy10BOro BOCIIUTaHMUs:

TOTOBHOCTb K TPYAY, OCO3HaHHUE LIEHHOCTU
MacTepcTBa, TPYJA0Ir00He;

TOTOBHOCTb K aKTUBHOH J1€ATE€IbHOCTU
TEXHOJIOTMYECKON M COLMAIbHON HANPaBIECHHOCTH,
CIOCOOHOCTh UHUIIMUPOBATh,IJITAHUPOBATH U
CaMOCTOSITENIBHO BBIIIOJIHATH TaKyIOAESITEIBHOCTD;
MHTEpEC K pa3IudHbIM cepaM mpodeccrnoHanbHOM
NEATENBHOCTH,

OBnazeHre yHUBEpCAIbHBIMU Y4EOHBIMU
NI03HABaTEJIbHBIMU JIEHCTBUSAMU:

a) 0a30BbLIE JTOTMYECKUE IECHCTBHUS:
CaMOCTOSTENIFHO (hOPMYIHPOBATH U AKTYaIU3UPOBATH
npo0ieMy, paccMaTpUBaTh €€ BCECTOPOHHE;
yCTaHaBIMBAaTh CYLIECTBEHHBIN MPU3HAK WIN
OCHOBAHMS JJIs1 CPaBHEHMsI, KJIacCU(hUKALUK U
000011IeHHS;

OIIpEeNIeNATh e e TeIbHOCTH, 3aJJaBaTh apaMeTphbl
Y KPUTEPUU UX JOCTHKECHMUS;

BBISIBJISATh 3aKOHOMEPHOCTH U IPOTUBOPEYHS B
paccMaTpUBaeMbIX SIBJICHMSIX;

BJIQJIETh CUCTEMON XMMHUYECKUX 3HAHUMN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIUE MOHATUS (XUMUYECKUI
AIIEMEHT, aTOM,DJIEKTPOHHAs 000JI0YKa atoma, s-, pP-, d-
3JIEKTPOHHBIE OPOUTAIIN aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb,CTENIEHD
OKHCJICHUS, XUMUYECKas CBSA3b, MOJIb, MOJISIPHAsl Macca,
MOJISIPHBIA 00BEM, YTIEPOAHBIN CKeNeT, (yHKIIMOHATbHAS
rpymnma, pajaukai, U30MepUsi, U30Mepbl, TOMOJIOTHYECKUI
psia, TOMOJIOTH,YTJIEBOAOPOIbI, KUCIOPOI- U
a30TCoJIeprKaIlINe COeTUHEHNUs, OMOJIOrMYeCKH aKTHBHbIE
BeIIecTBa (yrJIeBOAbI, XKHUPBI, OEJIKH), MOHOMED, OJIUMED,
CTPYKTYpPHOE 3BE€HO, BELICOKOMOJIEKYJISIPHbIE COSMHEHMS,
KpUCTAJUITMUECKasl PEIIeTKA, TUIIbl XUMUYECKUX PeaKIni
(OKHCITUTENBHO-BOCCTAHOBUTENBHBIE, IK30- U
9HI0OTEPMUYECKHE, PEAKIIMM HOHHOTO 0OMEHa), pacTBOp,
3JIEKTPOJIUTHI, HEANEKTPOJIUTHI, AIEKTPOIUTHIECKAs
JYCCOLMALNS, OKUCIIUTENb, BOCCTAHOBUTEID, CKOPOCTh
XUMHUYECKON peakIiy, XUMHUECKOE PaBHOBECHUE), TCOPUU U
3aKOHBI (TEOpUsl XUMHUUECKOIO CTPOEHHSI OPraHMUYECKUX
BeliecTB A.M. byTiepoBa, TEOpUSIIIEKTPOIUTHIECKON
aucconuanuu, nepuoaudeckuit 3akon .M. Menneneesa,
3aKOH COXpPaHEHUS MaccChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHUH SA3BIK XMMHUH, (PAKTOIOTUYECKHIE CBEIACHUS




BHOCUTH KOPPEKTUBHI B JIEATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJITATOB LIEJSIM, OLIEHUBATh PUCKH
MOCJICICTBHI A€ TEILHOCTH;

pa3BUBATh KPEATUBHOE MBIIIJICHUE PU PEILIEHUN
KU3HEHHBIXTIPOOJIEM

0) 6a3oBBIE HCCNEAOBATEIBCKUE JIEUCTBUS:

BJIAJICTh HABBIKAMH YU4€OHO-UCCIIEA0BATENHCKON 1
IIPOECKTHOMIESITEIbBHOCTH, HABBIKAMU pa3pelICHUs
npooJieM;

BBISIBJIATh IPUYMHHO-CIICICTBEHHBIE CBA3U U
aKTyaJIM3UpOBaTh 3aJ1auy, BBIIBUTATh THUIIOTE3Y €€
pelIeHus, HaXOAUTh apTyMEHTHI JIJIsl J10Ka3aTeIbCTBA
CBOUX YTBEPXKIICHU, 3a/1aBaTh MapaMeTPhIA
KpUTEPUU PEILIECHNUS;

aHAJTM3UPOBATH MOJIYYCHHBIE B X0JI€ PEIICHUS 3a/1auu
pE3yNbTaThl, KPUTUYECKH OLIEHUBATH MX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBHUSIX;

YMETh IEPEHOCHUTH 3HAHUS B MIO3HABATEIHHYIO U
MPAKTHYECKYIO 00JaCTH )KU3HEIeITeTbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
o0uacreit;

BBIJIBUTATh HOBBIC HUICH, TIPEIJIaraTh OpUTHHATBHBIE
MOJIXO/IbIU PEILICHHUS;

CIIOCOOHOCTD MX UCIIOJIb30BAHMS B IO3HABATEILHOU U
COLIMAJIbHON IPAKTUKE

0 CBOMCTBaX, COCTaBe, MOJYYCHUU U O€301MacCHOM
UCIIOJIb30BaHUU BAXKHEUIITUX HEOPTraHUUYECKUX U
OpPraHUYECKHUX BEIIECTB B OBITY UIIPAKTHUUECKOMN
JeSITEIbHOCTH YEJI0BEKa;

YMETb BBISIBJISITH XapaKTEPHbIE IPU3HAKU U B3aUMOCBSI3b
U3YYEHHBIX OHATUN, TIPUMEHATh COOTBETCTBYIOIINE
MOHATHUS IPUOTIMCAHUU CTPOEHUS U CBOMCTB
HEOPraHMYECKUX M OPraHUYECKUXBELIECTB U UX
MPEBPAICHU; BBISIBISATH B3aUMOCBSA3b XUMHYECKUX
3HAHUA C TIOHATUSMH M TOPEICTaBICHUAMH APYTUX
€CTEeCTBEHHOHAYUHBIX MPEIMETOB;

YMETh UCIOJIb30BaTh HAUMEHOBAHUSI XUMHUYECKHUX
COEJIMHEHUI MEKIYHAPOIHOTO COI03a TEOPETUUECKOU U
NPUKIAJHON XMMUHU U TPUBUAIbHBIE HA3BAHMS BaXKHEHIIINX
BEIECTB (ITUJICH, alleTWIEH, TJIUIEPUH, (PEHO,
dbopManbaeru, yKkcycHast KUCIIOTa, TJIUIWH, YTapHBIH ra3,
YTIIEKUCIIBIN Ta3, aMMHUAK, TallleHas U3BECTh, HETalIeHas
U3BECTb, MTUTHEBAS COJA U IPYTHX), COCTABISTH (POPMYITBI
HEOPTraHMUYECKUX U OPTAaHUYECKUX BEIIECTB, YPABHCHHSI
XUMHYECKHX PEAKIH, 00BACHATH UX CMBICIT; TOATBEPKAATh
XapaKkTepHbIE XUMUUYECKHUE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMHUAIKCIIEPUMEHTAMH U 3aITUCSIMU
YPaBHEHUN XMMHYECKUX PEAKIIUI;

YMETh YCTAHABJIMBATH MPUHAJIC)KHOCTh U3YUEHHBIX
HEOPraHMYECKUX M OPraHUYEeCKHUX BEIIECTB K
OMpeJIENICHHBIM KJIaccaM U TpylraM COeIUHEHHH,
XapaKTepU30BaTh UX COCTAB M BaXKHEUIIINE CBOMCTBA;
ONpeNeNsATh BUJIbI XUMHUECKUX CBsI3eH (KOBaJICHTHAs,
MOHHAas, METaJJTN4YecKasi, BOJOPO/IHAS ), TUIIBI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIaCCUPUITUPOBATH
XUMHYECKHE PEaKIUu;

c(hOpMHUPOBATH MIPEICTABIICHUS: O MAaTCPUATHHOM SIMHCTBE
MHUPA, 3aKOHOMEPHOCTSIX U TO3HABAEMOCTH SIBJICHHM
MPUPOIBI; O MECTE U 3HAYCHUU XUMUHU B CUCTEME
€CTECTBEHHBIX HAYK M €€ POJIH B 00eCIIeUeHUH YCTOMYHUBOTO




pPa3BUTHS YEJIOBEUECTBA: B PEIICHUHU TTPOOIeM
9KOJIOTUYECKOU, YHEPTETUYECKON U TTUIIEBOI 0€30MaCHOCTH,
B Pa3BUTHHU MEAUIMHBI, CO3/JAHUU HOBBIX MaTEpUAJIOB,
HOBBIX HCTOYHHUKOB SHEPTHH, B 00ECIICUCHUN
paIMOHATILHOTO MPUPOIOIONIE30BaHNUs, B (POPMUPOBAHUU
MHUPOBO33pEHUS U OOIIEH KYIbTYphl YETIOBEKA, a TAKKe
9KOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIICHHS K CBOEMY
370pPOBbIO U MPUPOTHOM CpEIIE;

BJIaJIETh CUCTEMON XUMUYECKUX 3HAHHI, KOTOpAst
BKJIFOYAET: OCHOBOIIOJIAraIOITUE MOHATHS (JIOTTIOJIHUTEIBLHO K
CUCTEME IMOHATHI0A30BOTO YPOBHS) - H30TOIIBI, OCHOBHOE U
BO30YXK/I€HHOE COCTOSTHUE aToMa, THOPUAN3AIUS aTOMHBIX
opOuTaneii, xumudeckas cs3b (" " u "', KpaTHbIC CBSI3M),
MOJISIpHAsI

OK 02. Ucnonb3oBaTh
COBpPEMEHHBIC CPECTBA
MOKCKA, aHATN3a U
WHTEPIpETAINN
uHpOpMaLIUU U
WH(POPMAIIMOHHBIC
TEXHOJIOTHH IS
BBITTOJIHEHHS 337124
npodeccruoHanbHON
JeSITeTbHOCTH

B o6s1acT IeHHOCTH HAy4YHOTO MO3HAHUS:
c(OpMHUPOBAHHOCTH MUPOBO33PEHMUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS
HAyKH U OOLIECTBEHHON MPAKTUKU, OCHOBAaHHOT'O Ha
JMaore KyJnbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIbTYPHOM MHPE;
COBEPILIECHCTBOBAHUE SI3bIKOBOM Y YUTATEIbCKON
KYJIbTYpPbI KaK CPE/ICTBAa B3aUMOJICHCTBHS MEXIY
JIOABMH U TIO3HAHMS MUDA;

OCO3HaHHE [IEHHOCTH HAYyYHOH eI TebHOCTH,
TOTOBHOCTb OCYHIECTBJIATh IPOEKTHYIO U
UCCJIEIOBATENBCKYIO €I TeTbHOCTh HHANBUAYATHHO U
B IpYIIIE;

OBnazneHre yHUBEPCAIbHBIMU Y4eOHBIMU
MO03HABATEJIbHBIMU JIEHCTBUSAMU:

B) paboTa ¢ nH(pOopMaIHeH:

BJIa/IETh HAaBbIKaMU MOJIy4YeHUsI HH(POpMALUK U3
VCTOYHHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIIBHO
OCYIIECTBIISATh OUCK, AaHAJIN3,CHUCTEMATU3ALUIO U
UHTEPIPETALNIO0 HHPOPMALIUU Pa3IMYHBIX BUJIOB U
(dhopm npeacTaBaeHus;

YMETh IUIAHUPOBATDH U BBITIOJIHATH XUMUUECKUN
9KCIIEPUMEHT (IIPEeBpALEHHUS] OPTraHUYECKUX BELIECTB MpU
HarpeBaHuu, MOJIYYCHHE 3TUJICHA U U3YyYEHUE €r0 CBOWCTB,
KauyeCTBEHHBICPEAKIIMHU HA aJIbJAETU/IbI, KpaxMall, YKCYCHYIO
KHCJIOTY; IeHaTypalus OeIKOB IPH HATPEBaHUH, [IBETHBIE
peakuuu 6elIKOB; MPOBOAUTH PEaKlIMi HOHHOTO OOMEHa,
ONPEJIEISATh CPEeLY BOJHBIX PACTBOPOB, KAUE€CTBEHHbIE
peakuuu Ha cynabdaT-, KapOOHAT- U XJIOPU/- AHUOHBI, HA
KaTHOH aMMOHHUS;, pelIaTh IKCIIEPUMEHTAIbHBIC 33241 110
temaM "Metauiel" u "HeMeTtanisl'") B COOTBETCTBHH C
MpaBUJIaMU TEXHUKH O€30MacHOCTH MPU OOPAIICHUH C
BEIIECTBAMHH JTaOOPATOPHBIM 000PYI0BAaHUEM;
MPEACTABIATH PE3YAbTAaThl XUMHUECKOTO YKCIIEPUMEHTA B
dbopMe 3anucu ypaBHEHHM COOTBETCTBYIOIUX PEAKIIUA U
(GbopMyIHpOBaTh BEIBOIBI HA OCHOBEATHX PE3YJIbTATOB;
YMETb aHAJIM3UPOBATh XUMUUECKYIO0 HHPOPMAIIHUIO,
MOJIy4aeMyIOU3 Pa3HbIX HICTOYHUKOB (CPEJCTB MAaCCOBOM
uHbopMaluu, cetb IHTepHeT U Apyrue);

BJIaJIETh OCHOBHBIMH METOJaMU HAYYHOTO TTO3HAHUS
BEILECTB U
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OK 04. D¢pdexTuBHO
B3aMMOJICHCTBOBaTh U
paboTaTh B KOJUIEKTHBE
UKOMaH/Ie

-TOTOBHOCTh K CAMOPa3BUTHUIO, CAMOCTOSTEIBHOCTH U
CaMOOIPEETICHUIO;

-OBJIQ/ICHHE HABBIKAMU Y4eOHO-UCCIIeIOBATEIILCKOM,
MPOEKTHOMH COLIMAIbHOM €S TEbHOCTH;

OBnazieHne yHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU
IEUCTBUSIMU:

0) coBMecTHast JEITEILHOCTD:

MIOHUMATh U UCIIOJI30BATh IIPEUMYILIECTBA
KOMaHHOW ¥ WHAMBHYaTBHON pabOTHI;

MPUHUMATh 1LIEJIM COBMECTHOM NI€SITEILHOCTH,
OpPraHu30BbIBATbY KOOPAWHHUPOBATH JAEHCTBUS I10 €€
JIOCTUKEHUIO: COCTABJISTh IJIaH JICMCTBUH,
pacupenesiTh Pojik ¢ Y4ETOM MHEHUHNYYaCTHUKOB
00CyXIaTh pe3yabTaThl COBMECTHON PabOTHI;
KOOPJMHHUPOBATH U BBHITIOJIHATH pA0OTY B YCIOBUSIX
peaIbHOTO, BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO
B3aMMOICUCTBUS,

OCYILECTBJIATH IO3UTUBHOE CTPATErNYECKOE
MOBEICHUE BPA3JIUYHBIX CUTYAIUSIX, TPOSIBISATH
TBOPYECTBO U BOOOpaKEHUE, OBITH MHUITUATHBHBIM
OBnaieHue yHUBEPCAIBHBIMU PETYISATUBHBIMU
JNEUCTBUSAMU:T) IPUHSITHE Ce0s U IPYTHUX JTFOICH:
MIPUHUMATH MOTHUBBI 1 aPTYMEHTBI IPYTUX JIFOICH TTPU
AHAJIU3EPE3YIbTATOB AEATEIBHOCTH;

MPU3HABATH CBOE MIPABO U MPABO JAPYTUX JIHOJEH Ha
OIIMOKH,

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C TTO3UIIUN
JPYrOro4esoBeKa;

- YMETh IUIAHUPOBATHh U BBIMOJIHATH XUMHUYECKHMA
JKCIIEPUMEHT(IIPEBPALICHUS] OPraHUYECKUX BEIIECTB

Ipy  HArpeBaHUU TOJTYYCHHUE dTHIICHA U U3yYCHUE
€ro CBOICTB, KaueCTBEHHBbIEPEAKIIMU Ha aJIbJACTUIbL,
KpaxmaJl, YKCyCHYIO KUCIIOTY; JeHaTypalus OEJIKOB MpH
HarpeBaHuH, [IBETHBIE PEAKIIMU OENIKOB; IPOBOIUTH
peaxu HOHHOTO 0OMeHa, OTIPeNIeNATh CPeay BOAHBIX
pPacTBOPOB, KAUECTBEHHBIE peaKlMu Ha Cynb(aT-, KapOoHaT-
Y XJIOPU/I- aHUOHBI, HA KATHOH aMMOHHSI; peliaTh
3KCHEpPUMEHTANIbHBIE 3a/1a4u 110 TeMaM "MeTtaisl" u
"HemeTanibl") B COOTBETCTBUHU C IPaBUJIAMU TEXHUKHU
0e30MacHOCTH MpU OOpalleHuy ¢ BEIECTBAMHUHU
1a00paTOPHBIM 000PYTIOBAHUEM; TIPEICTABIISATD PE3YIHTAThI
XUMHYECKOT0 SKCIIEpUMEHTa B (hopMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX PEAKIUi U (HOPMYITHPOBATEH BEIBOJIBI HA
OCHOBEITHUX PE3yJIbTATOB;
-YMETh CAaMOCTOSITEIILHO IJITAHUPOBATH M MIPOBOIUTH
XUMHUYECKHH SKCTIEPUMEHT (TTOTyYeHUE U U3yUCHHE CBONCTB
HEOPraHUYECKUX U OPTaHUICCKUX BEIIECTB, KAUeCTBEHHBIC
peaKIuu yriIeBOJOPOIOBPA3INYHBIX KJIACCOB U
KHCJIOPOACOACPIKAIINX OPTaHMUECKUX BEIIECTB, PEIICHUE
IKCIIEPUMEHTANFHBIX 3a71a4 M0 PACTIO3HABAHUIO
HEOpPraHWYECKHUX U OPTaHWICCKUX BEIIECTRB) C
co0IoIeHNeM TpaBuII 0€30MacCHOT0 OOPAIICHHUS C
BEIIIECTBAMH 1 JIA0OPAaTOPHBIMOOOPYIOBAHHEM,
dbopMyITUpPOBATh LETH UCCIIETOBAHUS, IPEIOCTABIIAT B
pazIU4HON opMe pe3ynbTaThl SKCIIEPUMEHTA,
AHAIM3UPOBATH U OIICHUBATH UX IOCTOBEPHOCTH;

OK 07. CopneiicTBOBaThH
COXPaHEHHIO
OKpY>Karollei cpepl,
pecypcocOepexeHnIo,
MPUMEHATH 3HAHUS 00
W3MEHEHHH KIIUMATa,
TIPUHITAITBI

B 06s1acTy 5K0J0rMYeCcKOro BOCIUTAHUS:
c(OPMHPOBAHHOCTh IKOJIOTHUECKON KYIBTYPHI,
IIOHUMAaHUC BIUSAHHUA COLIUMAJIBHO-3KOHOMMNYCECKUX
IIPOLIECCOB HAa COCTOSTHUETIPUPOAHON U COLUATIbHOU
Cpelbl, OCO3HAaHUE II100aIbHOrOXapaKTepa
9KOJIOTUYECKUX MTPobIIeM;

c(OopMHUPOBATH MIPEJICTABICHUS: O XUMUYECKOM
COCTaBJIAIOLIEHECTECTBEHHOHAYYHOU KapTUHBI MUPa, POJIH
XUMHHU B TIO3HAHUU SIBJICHUM IPUPO/bI, B GOPMUPOBAHUN
MBIIIEHUS U KYJIBTYPBUIMYHOCTH, €€ (YHKIIMOHATBHOM
IrPaMOTHOCTH, HEOOXOIUMOM IJISIpEIIeHUs] MPAKTUYECKUX
3aJ1a4 ¥ 9KOJIOTHUYeCKH 000CHOBAaHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBI0 M IPUPOTHOM CPELE;




OCpeHKITMBOTO
MIPOM3BOICTBA,
3¢ PEeKTUBHO
JIEVCTBOBAThH B

IJIAHUPOBAHUE U OCYILECTBICHUE ICMCTBUN B
OKPY’KaIoIlleH cpe/ie Ha OCHOBE 3HAHUS LieJel
YCTOMYMBOIO pa3BUTHAYEIOBEUECTBA;

AKTUBHOE HETIPUATUE JEHUCTBHIM, IPUHOCIIIUX BPE.
OKpYKarolleH cpele;

YMETb COOJIFOATh MPaBUiIa FIKOJIOIUIECKH 1IETIECO00Pa3HOTO
HOBEJICHUS B OBITY M TPYOBOW AEATEIbHOCTH B LIEIISAX
COXPAHEHHUsI CBOETO 370POBbs U OKPYIKAIOIIEH PUPOIHON
Cpellbl; YYIUTHIBATh OITACHOCTD BO3ICHCTBUS HA KUBBIC
OpTraHu3MBbI OIIPEACIICHHBIX BCIICCTB, MOHUMAA CMBICJI
NIOKa3aTesl MPEeNeIbHON JOIyCTUMOM

I1IK 5.1. CoGupats
WCXOJ/IHBIC JaHHBIC JJIS
pa3pabOTKU MPOEKTHOM
JOKYMEHTAIIH Ha
UHPOPMALIMOHHYIO
cucTeMy

B) pabota ¢ uHpopmanuei:

BJIQJICTh HABBIKAMH MOJTy4YeHUS HHPOPMALIH U3
VMCTOYHHUKOB Pa3HBIX THUIOB, CAMOCTOSATEIBHO
OCYIIECTBIISATH TIOUCK, AaHAJIN3,CUCTEMATH3AIINIO U
UHTEPIIPEeTAINIO HH(pOPMAIK Pa3TUYHbBIX BUJOB U
dhopm npeacTaBIeHus;

-TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTU U
CaMOOIPEIETICHHIO;

-OBJIa/ICHHE HABBIKAMU Y4eOHO-UCCIIeIOBATEILCKOM,
MIPOEKTHOMH COLIMAIbHOM €SI TEIbHOCTH;

OBnazneHre yHUBEPCATBHBIMU Y4EOHBIMU
MMO3HABATEJIbHBIMU JACHCTBUSIMH:

a) 0a30BbIC JIOTHUCCKHUC JCHCTBHUS:

CaMOCTOSITEIIbHO (DOPMYJIUPOBATH M aKTyaTM3UPOBATh
npo0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABJIMBATh CYIIECTBCHHBIN MPU3HAK WUIIU
OCHOBAHUS JJII CPABHEHMSI, KJIAaCCU(UKAIIUN U
000011IeHHS;

OTPENIETIATH LEIH IeSITEIbHOCTH, 33/1aBaTh MapaMeTPhI
1 KPUTEPHUH UX JOCTHKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B
paccMaTpUBAEMBbIX SIBICHUSX;

BHOCHUTH KOPPEKTUBHI B JIEATEILHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJSIM, OLIEHUBATh PUCKU
MOCJIC/ICTBHI €A TEILHOCTH;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEILIEHUN
YKU3HEHHBIXTIPOOIEM

0) 6a30BBIE MCCIIEIOBATEIbCKHIE JICHCTBHS:

c(hOopMHUPOBATH MPEICTABICHUS: O MAaTepUATHHOM EIHUHCTBE
MHpa, 3aKOHOMEPHOCTSIX ¥ TIO3HABAEMOCTH SIBJICHUI
NPUPOBI; O MECTE U 3HAYEHUU XUMUHU B CUCTEME
€CTECTBEHHBIX HAYK U €€ POJIM B 00CCIICYCHUH YCTONIMBOTO
Pa3BHUTHS YEJIOBEUYECTBA: B PEIICHUU TIPOOIIEM
9KOJIOTUYECKOU, YHEPTETUUECKON 1 TTUIIIEBOI 0€30MacHOCTH,
B Pa3BUTHHU MEAUIMHBI, CO3JaHUU HOBBIX MaTEpPUAJIOB,
HOBBIX HICTOUHUKOB YHEPIHH, B 00eCIIeYeHUN
paIMOHaIBLHOTO MPUPOAOIIONIE30BaHNUs, B (POPMUPOBAHUU
MHUPOBO33pEHUS U O0IIEH KYIbTYphl UEJIOBEKA, a TAKXKE
9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY
310POBBIO U IPUPOJHOM Cpene;

BJIAJIETh CUCTEMON XUMUYECKUX 3HAHUM, KOTOpast
BKJIFOYAET: OCHOBOIIOJIATAlOIINE MOHSTUS (AOMOIHUTEIBHO K
CUCTEMe IMOHATHI0Aa30BOTO YPOBHS) - H30TOIIBI, OCHOBHOE U
BO30YX/I€HHOE COCTOSTHUE aToMa, THOpUAN3aIis aTOMHBIX
opOuraneii, xumuueckast cBsi3b (" " u ", KpaTHBIC CBS3H),
MOJISIpHAst




BJIaJICTh HABBIKAMH y4eOHO-UCCIICIOBATEILCKOM U
IPOCKTHOMIEATEIbHOCTH, HABBIKAMH Pa3peIIeHuUs
npooJieM;

BBISIBIIATH IPUYUHHO-CIICACTBEHHBIE CBSI3U U
AKTYyaJIM3UpPOBaTh 3a/1a4y, BbIABUI'ATh T'MIIOTE3Yy €C
pEIIeHHUs], HAaXOUTh apPTyMEHTHI [Tl JI0Ka3aTeIbCTBA
CBOMX YTBEP)KJICHHM, 33/1aBaTh I1ApaMETPBIN
KPUTEPHH PEIICHHUS;

AHAJIU3UPOBATD IMOJTYYCHHBIC B XO4€ PCUICHUA 3a1a4r
pe3yJbTaThl, KPUTHYECKH OICHUBATH UX
JIOCTOBEPHOCTh, TPOrHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSX;

YMCETb IICPCHOCUTH 3HAHHWA B ITO3HABATCIIBHYIO U
NPaKTUYECKYIO 00JIACTH )KU3HECITSIbHOCTH;

YMETb UHTCTPUPOBATH 3HAHUSA U3 PASHBIX MPECAMETHBIX
o0Jacreit;

BBIZIBUT'aTh HOBBIC UJACH, TpCAJIaraTb OpUrnHaJIbHBIC
TIOJTXOJIbIN PEIICHHS,

CIIOCOOHOCTP MX MCITOJIb30BAHMS B [I03HABATEIHLHOM 1
COILIMAJIbHOM MPAKTHKE
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2.2, HJIaHI/IpyeMLIe JJUIHOCTHBIC pE3yjabTaThbl p€ajin3allui NNIporpaMmMbl

BOCIIMTAHUA
Kon JIMYHOCTHBIE pe3yJIbTaThl IPOrPAMMbI BOCIIUTAHUS
JHYHOCTHBIX
pe3yabTaToB
peaju3anuu
IporpaMmsl
BOCIMTAHHUS
JK0JIOrHYEeCKOe BOCIIUTAHHUE
J€EMOHCTPUPOBATH B MOBEJIEHUN CPOPMUPOBAHHOCTD IKOJIOTUUECKOM KYIbTYpHI Ha

JIP 33 OCHOBE IIOHMMAaHUs BIUSHUS COLUATbHO-DKOHOMUYECKUX ITPOLIECCOB HA IPUPOAY,
B TOM YHCJIE€ Ha T7100aIbHOM YPOBHE, OTBETCTBEHHOCTb 3a JIEUCTBHUS B IPUPOIHOM
cpene

JIP 34 BBIPAXKATh JIEATEIbHOE HENPUITUE ACHCTBUM, NPUHOCSAILIUX BPE MPUPOJIE

JIP 35 IPUMEHATH 3HAHUS €CTECTBEHHBIX M COLIMAJIBHBIX HayK JUIsl pa3yMHOTO,
OepexIIMBOr0 MPUPOJIOTNIOIH30BaHUS B OBITY, 00IIECTBEHHOM MPOCTPAHCTBE
UMETh U Pa3BUBATh OMBIT SKOJOTUYECKU HAMPABIECHHOW, IPUPOIOOXPAHHOM,

JIP 36 pecypcocOeperaronieii e TeTbHOCTH, YIaCTBYIOIIHMA B €r0 MPUOOPETCHUN
JIPYTHUMH JIIOJbMU

IleHHOCTH HAYYHOI'O MO3HAHUS

JIP 37 ZIEATENBHO BBIPaJKATh I03HABATENIBHbIE MHTEPECEL B PA3HBIX NPEIMETHBIX o0jacTax
C y4€TOM CBOMX MHTEPECOB, CIOCOOHOCTEH, TOCTIKCHHI
00J1a71aTh IPEICTABICHUEM O COBPEMEHHON HAYyYHOU KapTHHE MUPAa,

JIP 38 JIOCTHKCHUSX HAYKH U TEXHUKH, apI'yMEHTHUPOBAHHO BBIPAXKATh IOHUMAHUE
3HAYEHUS HAYKU B KHU3HU POCCUIICKOr0 00111ecTBa, 00ECIICUEHUN €T0
0€30I1aCHOCTH, TYMaHUTAPHOM, COIIMATIbHO-?PKOHOMHYECKOM pa3BUTUU Poccun

JIP 39 JEMOHCTPUPOBATH HABBIKM KPUTHUECKOT'O MBIIIJIEHUS, ONIPEIEICHUS JOCTOBEPHOMI
Hay4yHOU MH(GOpMalIMU U KPUTUKH aHTUHAYYHBIX IPEJICTaBICHHMA
pa3BUBATh U MPUMEHATH HABBIKU HAOJIOCHMSI, HAKOTUICHHUS U CUCTEMAaTH3aI1H

JIP 40 (aKTOB, OCMBICIICHHS OTIBITAa B €CTECTBEHHO-HAYYHOW ¥ TyMaHUTapHOU 00JIacTsIX

IIO3HAaHMA, HCCIEI0BATEILCKON IESITeILHOCTH
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3. CTPYKTYPA U COAEP) KAHUE JUCHUIIJINHBI

3.1. O0beM JUCHUIUIMHBI U BHABI Y4eOHOH padoThI

Bua y4yeOHo# padoThI Oo0bem B
yacax

O06bem 00pa3oBaTeIbHOI NPOrPaAMMBbI 1M CHUILTHHBI 72
B T.4.
1. OcHOBHOe coaepxkaHmne 62
B T.4.
TEOPETUUYECKOE 00yUCHHE 28
MPAKTUYECKUE 3aHATUS 24
a00paTOPHBIC 3aHATUS 10
2. IIpodeccnoHAIBLHO OPUEHTHPOBAHHOE COACPKAHME 8
(conep:kaHue MPUKJIAJTHOTO MOTYJIA)
B T.U.
TEOpETUYECKOE O0yUEeHHE 4
MPAKTUYECKUE 3aHITUSA 4
Ipome:kyTouHasi arrectanusi (inpdepeHIHPOBAHHBII 3a4€T)
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3.2. TemaTu4ecKHi IJIAH U COAepPKAHUE TUCHUIIMHBI « XHMMSI»

DopmupyemMbie
HaumenoBanue | Copaep:kaHue yueOHOro Marepuasa (0OCHOBHOE M NMPO(ecCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem KOMIIETEeHIIUH,
pa3/iesioB U TeM A260paTOpHbIE M PAKTHYECKHE 3aHITHS, IPUKJIATHOH MOIYJIb 4acoB JUYHOCTHDBIE
Pe3yJIbTAThI

OcHOBHOe co/Iep:KaHue 64
Pa3znes 1. OcHOBBI CTPOEHNS BellleCTBA 6
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crpoenue aToMoB | TeopeTudeckoe 00yuenue 2 JIP 33, JIP 34,
XUMHICCKHIX CoBpeMeHHast MOJIellb CTpOeHUsT aToMa. CHMBOJIMUECKUIN S3bIK XUMHUH. XUMHYCCKUH DJICMEHT. JIP 35, JIP 36,
SJICMEHTOB 1 DnexTponHas KoHpurypamus aroma. Kinaccudukanus XHMHYECKUX DJIEMEHTOB (s-, p-, d- JIP 37, JIP 38,
npupoaa 35IeMeHThI). BasieHTHbBIE 3IIeKTPOHBI. BaleHTHOCTh. DIEKTPOHHAS PUPOIa XUMUUECKON CBSI3H. 2 JIP 39, JIP 40
XAMHYCCKON DJIEKTPOOTPUIIATENBHOCTE. BUIbI XMMUYECKOM CBA3U (KOBAJE€HTHAs, MOHHAs, METAJUINUECKas,
CBA3H BOJIOPOJIHASA) U CIIOCOOKI €€ 00pa30BaHusl

IIpakTHYecKHe 3aHATHSA 2

Pemenue 3amaHnii Ha HMCHOJIB30BAHME XMMHYECKOW CHUMBOJMKH W HAa3BaHWUW COCIMHEHUN IO

HOMEHKJIATYPE MEKIYHAPOIHOTO COK3a TEOPETUUECKON M MPUKIAIHON XUMUM U TPUBHAIIBHBIX

Ha3BaHUM JUIA COCTaBIEHHS XMMHYECKMX (OPMY] ABYXaTOMHBIX COEIUHEHHMH (OKCHIOB,

Cyab(UI0B, THAPUIOB U T.I1.) U APYTUX HEOPraHMYECKUX COEAMHEHNHN OTIEIBHBIX KIIACCOB. 2

[IpakTH4ecKHe 3adaHMs HAa YCTAHOBJICHHME CBS3M MEXKIy CTPOCHHEM aTOMOB XMMHYECKHX

SIIEMEHTOB M MEPHOANYECKMM M3MEHEHUEM CBONMCTB XUMUUYECKUX DJIEMEHTOB U MX COEAUHEHMN

B COOTBETCTBHUU C NOJIOKEHUEM [leprnoinyecKoi CHCTEMBI.
Tema 1.2. OcHoOBHOe coiep:KaHue 2 OK 01
ITepnonnyeckuii | TipakTHYeCKHe 3aHATHS 2 OK 02
3aKOH H Tabyuua [Meproauyeckas cucreMa XUMU4eckux dyeMeHToB J[. M. Menneneesa. ®U3nyecKuii CMBICIT JIP 33, JIP 34,
AW Menneneesa |[Tepyomuueckoro sakona J.1. MeHesneesa. 3aKoHOMEPHOCTH H3MEHEHHs CBOHCTE JIP 35, JIP 36,

XUMHYECKHX 3JIEMEHTOB, 00Pa3yeMbIX UMM IIPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C JIP 37, JIP 38,

OJIOKEHUEM XMMHYECKOTO 3IeMenTa B Ilepruoanueckoil cucteMe. MUPOBO33PEHYECKOE U TIP 39. JIP 40

Hay4yHoe 3HaueHue [lepuonnueckoro 3akona JI.11. Menneneesa. IIporunossr JI.11. Menneneesa. 2 ’

OTKpbITHE HOBBIX XUMHUECKUX JIEMEHTOB.
Pemenne npakTuKo-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3a/1aHUI HA XapaKTEPU3ALIHIO
XMUMHUYECKHX 3JIEMEHTOB «MeTalnueckue / HeMeTaJuIn4ecKre CBOUCTBA,

QJICKTPOOTPUIATCIBbHOCTE XUMHUYCCKUX 3JICMCHTOB B COOTBETCTBUH C UX BJICKTPOHHBIM
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CTPOCHHMEM H TTOJI0KEHHUEM B MIEPUOIUIECCKON CHCTEME XUMHYECKuX demMeHToB J[. 1.
Menneneeay»

Pasznen 2. Xumuueckune peakiuun 10
Tema 2.1. OcHOBHOe coepkaHue 4 OK 01
Tumsr Teoperuueckoe o0yueHue 2 JIP 33, JIP 34,
XUMHUICCKUX Knaccuduxanys 1 THIIBI XUMUYECKHUX PEAKIHUN ¢ y4aCTHEM HEOPTaHUYECKHUX BEILECTB. JIP 35, JIP 36,
peakuui CocrapneHue ypaBHEHUI peakifii COeTUHEHUs, Pa3JI0KEeHUs, 3aMEILIeHHs, OOMEHa, B T.4. JIP 37, JIP 38,
peakuuii TOpeHusl, OKUCICHUS-BOCCTAHOBIICHUSI. TP 39. JIP 40
VYpaBHEeHMsI OKUCIEHUA-BOCCTaHOBIIEHU. CTeneHp okuciaeHuss. OKUCIUTENb U BOCCTAHOBUTEND. 2 ’
CocraBieHue U ypaBHUBaHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOI0M
3MeKTpOHHOr0 O6ananca. OKUCIUTENTbHO-BOCCTAHOBUTENIBHBIC PEAKIIUH B IPUPOJIE,
IIPOM3BOJICTBEHHBIX MPOLIECCAX U )KU3HEAEATEIbHOCTH OPTaHU3MOB
IIpakTHYeckHe 3aHATHA 2
KonunuectBeHHble OTHOLIEHUS B XUMUH. OCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XUMHUH U PaCUEThI
10 YPaBHEHMAM XMMMYECKUX peakiuuid. Moiib Kak eIuHMIAa KOJIMYeCcTBa BellecTBa. MoisipHas
Macca. 3aKOHbI COXPAHEHUS MAacChl U SHEpruM. 3akoH ABOraapo. MoIsIpHBI 00beM ra3oB. 2
OTHOcHUTeNbHAs IUIOTHOCTh TIa3oB. PacdyeTbl 1O ypaBHEHMSIM XHMHUYECKHUX peakLud ¢
MCIIOJIb30BAHUEM MAaCChl, 00beMa (HOpMaJIbHBIE YCJIOBHSI) T'a30B, KOJUYECTBA BEIECTBA
Tema 2.2. OcHOBHOe coepkaHue 4 OK 01
OJNEKTPONUTHIECKA | TegpeTnueckoe 00yUeHHE 2 OK 04
2 H““?”“g L Teopusa dneKTpOIUTHYECKON aucconuanuu. MoHbl. DIEKTPOIUTBI, HEDIEKTPOIUTHL. Peakiyn JIP 33, JIP 34,
HOHHDIT OOMEH uoHHOro oOomeHa. CocTaBieHHE pPeaKkIUi MOHHOTO OOMEHa IyTeM COCTaBJICHHUS WX MOJHBIX U 5 JIP 35, JIP 36,
COKpAIIIEHHBIX MOHHBIX ypaBHEHHMH. KHCIIOTHO-OCHOBHBIE peakluu. 3aJaHHsl Ha COCTABICHHE JIP 37, JIP 38,
HOHHBIX pCaKIIUU JIP 39’ JIP 40
JlabopaTopHble 3aHATHSI 2
JlaGopaTopHast pabota “THUITbl XUMHUYECKUX PEaKIThii”.
HccnenoBanue TUIIOB (110 COCTaBY M KOJIMYECTBY UCXOAHBIX M 00pa3yIOIIUXCs BEIIECTB) U 5
IPU3HAKOB XUMHUUYECKUX peakiuil. [IpoBeneHre peakuuii HOHHOro 0OMEHa, ONpeesICHUE CPebl
BOJIHBIX PAaCTBOPOB. 3a/laHUsl HA COCTABIEHUE HOHHBIX PEaKIuil
KonTpoabHas
CrtpoeHue BeniecTBa U XUMUUECKHE PEAKIIUU 2
pabora 1
Pasnea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BeleCTB 16
OcHOBHOe cojlep:KaHue 4
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Tema 3.1. Teopernyeckoe o0yueHue OK 01
Knaccuguxarus, IpeamMer Heopranumdeckoi xumun. Kinaccudukanus Heopranuueckux semiects. [IpocTeie u OK 02
HOMCHKJIATYPA M cjoskmple BerecTBa. OCHOBHBIE KIACChI CIIOKHBIX BEIECTB (OKCHIBIL, THAPOKCHUIBI, KHCIIOTHI, JIP 33, JIP 34,
CTpOCHHUC conn). B3auMoCBsA3b HEOPraHUYECKHX BEILECTB. ArperaTHbIe COCTOSHHS BELIECTBA. JIP 35, JIP 36,
HEOPTraHMMCCKUX | KpycTammmyeckie U aMOp(HBIE BEMIECTBA. THIIbI KPUCTAILTMIECKUX PEMIETOK (aTOMHas, JIP 37. JIP 38
BEIICCTB MOJIEKYJIIPHAS, MOHHAsI, METAJUTNYECKasl). 3aBUCUMOCTh (PU3MYECKHUX CBOMCTB BEIECTBA OT P 3 9’ P 40’

THIIa KPUCTAJUIMIECKON PEIIETKH. 3aBUCHUMOCTh XMMUYECKOM aKTUBHOCTH BEWIECTB OT BUIA ’

XUMHUYECKOM CBA3M M TUIA KPUCTAIUINYECKOM perieTky. [IpHanHbl MHOrO0Opasus BEIIECTB IIK'5.1

IpakTHYECKHE 3aHATHS

HoMmeHknaTypa HEOPraHUYECKUX BEIIECTB: HA3BAHUE BEIECTBA UCXOJIS U3 UX XUMHUYECKOM

(GOpMYJIbI WM COCTABJIEHHE XUMHUIECKOM (POPMYJIBI HCXOJI U3 HA3BAHKS BEIIECTBA 110

mexayHapoaHoi (MIOITAK) unu TpuBHanbHOM HOMEHKIATYpE.

PelieHne NpakTHIECKKX 3aaHui 10 KiIacCU(PUKALMK, HOMEHKIATYPE M XUMHYIECKUM (hOopMyiam

HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB (yrapHbli Ia3, YIJIEKHCIBIA Tra3, aMMuak,

raiieHas M3BECTb, HETAlleHas W3BECTh, NUTHEBAs COJA W JAPYIHMX): Ha3blBaTh M COCTABJISATH

(GOpPMYIIBI XUMUYECKHX BEIIECTB, ONPEAENATh IPUHAIEKHOCTD K KIaccy.

HCTOUHHMKY XUMUYECKOM MH(pOpMaImK (CpeacTB MaccoBol nH(opMaIuu, ceTh MHTEpHET U

apyrue). I[Touck uadGopMalmu no Ha3BaHUsIM, MAEHTHHUKATOPAM, CTPYKTYPHBIM (OpMyiam
Tema 3.2. OcHOBHOe coiep:KaHue OK 01
duznko- Teopernyeckoe o0yueHue OK 02
XUMHICCKHC Meramisl. O6mue (GU3MYECKHE U XUMHYECKHE CBOWCTBA MeTamoB. CrocoObI MONydYeHHS. JIP 33, JIP 34,
CBOMCTBA 3HaYeHHEe METAJIOB M HEMETAILIOB B IIPUPOJIE M KU3HEAEATENLHOCTH YEJIOBEKA M OPTaHU3MOB. JIP 35, JIP 36,
HEOPTraHMYCCKUX | K oppo3us MeTaIoB: BUAB KOPPO3HHU, CHOCOOBI 3aIUThl METAIIOB OT KOPPO3HH JIP 37, JIP 38,
petiects Hemeranner. O6mue ¢pusndyeckne U XMMHUUECKUE CBOMCTBA HEMETAJUIOB. THUIMYHbBIE CBONCTBA JIP 39, JIP 40

HemetauioB [V— VII rpynmn. Knaccudukanus u HOMEHKIATypa COEIWHEHUN HEMETaJUIOB. K 5.1

KpyroBopoTbl OHOT€HHBIX 3JIEMEHTOB B IIPHPOJIE

XUMUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB (OKCUAOB, THIPOKCHIIOB,
KHCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEJIMHEHUH, BBICIIMX OKCHJIOB M THJIPOKCHJIOB

HpaKaneCKne 3aHATUSA
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CocraBneHue ypaBHCHI/Iﬁ XHUMHUYCCKHUX peaKHHfI C ydJaCTuEM TIIPOCTBIX H  CIIOXHBIX
HCOPTaHNMYCCKUX BCHICCTB: MCTAJUIOB H HCEMCTAJUJIOB; OKCHIOB MCTAJZIOB, HCMCTAJJIOB U
aM(l)OTepHBIX QJICMCHTOB, HCOPTAHUYCCKUX KHUCJIOT, OCHOBaHHH U aM(l)OTepHI)IX THAPOKCUIOB,

HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA. 2

Penienne mNpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJlaHUi Ha CBOMCTBA, COCTaB,

NOJy4eHHuEe W OEe30MacHOE MCIOJIb30BAHNWE BAXKHEWUIIMX HEOPTaHUYECKUX BEIECTB B OBITY U

IIPAKTUYECKOMN JESITEIbHOCTH YEJI0OBEKa
Tema 3.3. OcHoOBHOe cojiep:KaHue 2 OK 01
Unentudukaims | JlaGopaTopHbie 3aHATHS 2 OK 02
HEOPTaHMICCKUX | TTaGopatopHas paboTa «neHTH(pUKaIUsS HEOPraHMIECKUX BEILECTBY. OK 04
BCIICCTB Penienne SKCIEepUMEHTAIBHBIX 33144 [0 XUMHYECKAM CBONWCTBAM META/LUIOB U HEMETAJLIOB, 10 JIP 33, JIP 34,

pacro3HaBaHUIO U MOJIYYEHHUIO COEAMHEHUI METaNIOB U HEMETAJIIIOB. 5 JIP 35, JIP 36,

WnenTudukanys HEOPraHUYECKUX BELIECTB C HCIOJb30BAHUEM HUX (PU3UKO-XUMHUECKUX TIP 37. JIP 38

CBOWCTB, XapaKTEpPHbIX KAa4eCTBEHHBIX peakuuid. KauecTBeHHBIE peakuuu Ha cynbgart-, ’ ’

KapOOHAT- U XJIOPH1-AHUOHbI, HA KATHOH AMMOHMSI JIP 39, TP 40
KonTpoabHasn .

CBolicTBa HCOPTAHUYECKUX BEILECTB 2
padora 2
Paznean 4. CTpoeHue U CBOMCTBA OPraHUYeCKMX BeleCTB 24
Tema 4.1. OcHOBHOe cojiep:KaHue 4 OK 01
Knaccudukaius, | Teopernueckoe odyuenue 2 JIP 33, JIP 34,
CTPOCHHE U [losiBieHME U pa3BUTHE OPTAHUYECKOM XUMUHU KakK HayKd. [IpeameT opraHndeckoi XuMHH. JIP 35, JIP 36,
HOMCHKJIaTypa MecTo u 3HaueHNEe OPraHNYECKOM XUMHUHU B CUCTEME ECTECTBEHHBIX HAYK. JIP 37, JIP 38,
OpraHn4eCKuX XHUMHUUYECKOE CTPOCHHE KAK ITOPSAI0K COEIUHEHN aTOMOB B MOJIEKYJIE COTJIACHO UX BaJICHTHOCTH. JIP 39. JIP 40
BCIICCTB OCHOBHbBIE TIOJIOKEHUSI TEOPUU XMMHYECKOTO CTPOEHUS OpPraHMYEeCKUX coequHeHui A.M. ’

ByrnepoBa. YrinepoaHslil CKeleT OPraHUYECKON MOJIEKYIIbl. 3aBUCUMOCTb CBOMCTB BEILIECTB OT K51

XUMHUYECKOI'0 CTPOEHUS MOJIeKyJ1. M3oMepusi U H30Mephl. 2

[lonsitne o ¢yHkumoHanbHOM rpynmne. Pagukan. IIpuHIMOBL KiIacCU(PHUKAIMU OPraHUYECKUX

coelvHeHUN. MexnyHapo/iHas HOMEHKJIATypa M MPUHIMIBI HOMEHKJIATYpbhl OpPraHMYECKHUX

coenuHeHuit. [onstre 00 a30TcoepKALMX COSTUHECHUAX, OMOIOTUYECKH aKTUBHBIX BELIECTBAX

(yrneBomax, xupax, O0eqkax u Ap.), BBICOKOMOJEKYJISIPHBIX COSTMHEHUSX (MOHOMEp, TOJUMED,

CTPYKTYpPHOE 3BEHO)

[MpakTH4yeckune 3aHATHS 2

Homenknarypa opraHi4ecKix cOeIMHEHUN OTIEIbHBIX KJIACCOB (HACBILIEHHbIE, HEHACHIIIICHHBIE 5

U apOMaTUYCCKHUC YIJICBOAOPOAbI, CIINPTHI, q)eHOJIBI, aJIbACTHUABI, KETOHBI, Kap6OHOBBIe KHCJIOTHI
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u ap.) CocraBieHue NOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (DOPMyJl OpPraHMYECKHX BEIIECTB
OTHENBHBIX KJIACCOB, HCIIOJb3ys HMX Ha3BaHUS II0 CUCTEMaTHYeCKOM U TPUBUAIBHOMU
HOMEHKJIAaType (3TWIEH, aleTWUJIeH, TIULEpHH, (eHoJ, (opManbaerui, yKCyCHas KHCIOTa,
ruH). PacueTsl npocreiiiei (opMyiibl OpraHu4eCcKON MOJIEKYIIbI, UCXO/AS U3 3JIEMEHTHOTO
coctana (B %)

Tema 4.2.
CsoiicTBa
OpPTaHHYECKHUX
COCIMHEHU I

OcHoBHOe coiepKaHue

12

Teopernueckoe o0yueHue

DU3NKO-XUMHUYECKHE CBONCTBA OPraHUYECKUX COCTUHEHUH OTIENbHBIX KJIACCOB (OCOOEHHOCTH
KJaccu(UKaMu 1 HOMEHKJIATYphl BHYTPU KJIacca; TOMOJIOTUYECKHNA psn W oOmas ¢opmyna;
n30Mepusi; pU3HMUECKue CBONCTBA; XMMUYECKHE CBOMCTBA; CIIOCOOBI MOTYUEHHSI):

— TpeleNnbHble YIIeBOAOPOAbl (alKaHbl M IMKJIOANKaHbl). ['opeHHME MeTaHa Kak OAWH U3
OCHOBHBIX MCTOYHHMKOB TeIIa B IPOMBIIUIEHHOCTH U ObITy. CBOICTBa NPUPOAHBIX
YIII€BOAOPOAOB, HAX0XKIECHHUE B IIPUPOJIE U IPUMEHEHUE aJIKaHOB;

— HempeebHble (ANKEeHbI, aJKUHBI M aJKaJUEHbl) U apOMaTHYECKUE YTiaeBoJoposl. ['openue
alETUIICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU I CBAPKU U PE3KH METAJIIIOB

— KHCJIOPOACOAEpKaINe COeTUHEeHUsT (CIIUPTHI U (HeHOJbI, KapOOHOBBIE KHUCIOTHI M 3(UPHI,
QIBAETHIBl W KETOHBI, JKUPBI, yrieBoabl). [IpakTHueckoe MpPHUMEHEHUE JTUIICHTIIHKOI,
rnunepuHa, Gpenomna. [lpumenenne popmanbaernaa, aneTaabIernaa, yKCyCHON KUCIOThI. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT. Moromye CBOMCTBA MbLIa

— a30TcojiepXkalllie COeAUHEHHsI (aAaMUHBI M aMHHOKHUCIOTHI, Oenku). BricokomomnekynspHbie
COEMHEHHUS (CMHTETHYECKUE W OMOJOrMYeCKU-aKTHBHBIE). MOHOMEp, MOJIMMEpP, CTPYKTYpHOE
3BeHO. [lonnmmepr3anys dTuIeHa Kak OCHOBHOE HAIIPABIICHUE €T0 MCIIOIb30BAHMS.
I'eneTnyeckas CBsI3b MEKY KJIAaCCaMU OPraHUYECKUX COCIMHEHUM

IMpakTHyeckne 3aHATHS

CBoiicTBa OpraHMYECKHX COEAMHEHHUH OTIENbHBIX KJIacCOB (TPUBHAJIBHAS U MEXIyHapoaHas
HOMEHKJIaTypa, XMMHMYECKHE CBOMCTBAa, CIOCOOBI MOJY4YEHMs): MpeesibHblE (aJKaHbl |
[UKJIOAJIKaHbl), HeNpeenbHble (JIKEHbl, AaJKUHBl M aJKaJUeHbl) M apoMaTHYECKHe
YIJIEBOAOPOABI, CIIUPTHI M (PEHOJNBI, KapOOHOBBIE KUCIOTHI M 3(PHPHI, ANbIETUIBl U KETOHBHI,
aMUHBl M aMHUHOKHCIIOTBHI, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs. 3aJaHUsl HAa COCTABIICHUE
YpaBHEHUN XUMUYECKUX PEAKIIUH C y4acTHEM OPraHUYEeCKUX BELIECTB HA OCHOBAHUM X COCTaBa
Y CTPOCHMSI

CocraBiieHHE CXEeM peaknuid (B TOM YHCJE IO MPEUIOKEHHBIM IEMOYKaM TMPEeBPAIICHUN),
XapaKkTEePU3YIOIUX XMMHUYECKUE CBOMCTBA OPraHUMYECKUX COCIMHEHMM OTHEJIbHBIX KJIACCOB,

OK 01
OK 02
OK 04
JIP 33, JIP 34,
JIP 35, JIP 36,
JIP 37, JIP 38,
JIP 39, JIP 40
IIK 5.1
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crocoObl MX IOJIY4YEHUS M Ha3BaHUE OPraHMYECKHX COEJIMHEHHH IO TPUBUAIBHOW WU
MEXKIYHApOJAHOU CUCTEMATUYECKOM HOMEHKIIATYpE.

Penienne npakTHKO-OpMEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUil Ha CBOMCTBA OPraHUYECKUX
COCAMHEHUN OT/EIbHBIX KJIACCOB

JlaGopaTtopnas padora

JlabopaTtopHast pabota “IIpeBparnieHus OpraHMYeCKUX BEIIESCTB NMPH HArPEBaHUH '
[lonydyeHnue »>TUIEHA W HU3Y4YEHUE €ro CBOMCTB. MOJEIMPOBAHME MOJEKYIT U XHUMUYECKUX
MIPEBpAIICHUI HA NTPUMEPE dTaHa, dTHUIICHA, alleTUIICHA U JIp.

Tema 4.3. OcHoBHOe coep:kaHue OK 01
Vnentuukains | Teopermueckoe 00yuenue OK 02
OPraHHHecKix buooprannueckue coequneHus. [IpumeHenne u 6uonoruueckas poib yriaeBoaoB. OKUciIeHne OK 04
BCIECTE, HX YIJIEBOJIOB — MCTOYHUK SHEPTIHH JKUBBIX OpraHu3MoB. OOJacTH MPUMEHEHUS aMHUHOKHCIIOT. JIP 33, JIP 34,
iHaquHe 1 [IpeBparennst 6eIKOB MUIIK B opraHu3Me. buonorndeckue ¢pyHkun 6enkoB. buonornueckue JIP 35, JIP 36,
6521(\)4;3;1;% B GbyHKIMU )KUPOB. PoJib opraHnyecKkor XMMUHU B PEIICHUH MPOOJIeM MUIIEBON O€30MTaCHOCTH JIP 37, JIP 38,
HpOI/I3BOI[CTBeHHOI\/’I Poinn OpTraHN4YC€CKOU XMMHUHU B PCUHICHUUN HpO6JIeM OHCPTCTUUICCKOU 6€3OHaCHOCTI/I, B pa3BUTHU JIP 39, JIP 40
ESTENBHOCTH MEIWLMHBI, CO37IaHNN HOBBIX MATEPHATOB, HOBBIX MCTOMHMKOB SHEPrUH (ampTepHATHUBHBIC TIK5.1
yeIOBeKa NUCTOYHHUKHN 3Hepr1/11/1). OrmacHoOCTh BO3JCUCTBHA HA )KMBBIC OPraHMU3Mbl OPraHNMYCCKUX BCIICCTB

OTJCNIBHBIX KJIACCOB (YIJIEBOJIOPOJIBI, CIHUPTHI, (PEHOIBI, XJIOPOPraHUUECKUE MPOU3BOIHBIC,

aAJIbACTUAbI U I[p.), CMBICJI MTOKA3aTCJId NPEACIIbHO )IOHYCTI/IMOﬁ KOHICHTpaIKn

JlabopaTopHble 3aHATHS

JlaGopatopHas padota: “UaeHTuduKanus opraHMiu4ecKuX COSTUHEHNUH OTICIbHBIX KI1acCOB”

WNnentuduxanys opraHUYeCKUX COCAMHEHHUH OTAENbHBIX KJIAcCOB (Ha MpPUMEpPE alibJerHIOB,

Kpaxmala, YKCYCHOM KHUCIIOTBI, OE€TKOB M T.M.) C HCIOJIb30BaHHEM X (U3MKO-XUMUYECKUX

CBOMCTB M XapaKTEpPHBIX Ka4eCTBEHHBIX peakiui. [leHarypanus Oeika Npu HarpeBaHUH.

LBeTHbie peakiuu OenkoB. BO3HHKHOBEHHE AaHAIUTUYECKOTO CHTHANIAa C TOYKH 3pPEHUs

XUMUYECKMX IPOLECCOB IPU NPOTEKAaHUM KAYECTBEHHOM pPEAaKUWH, IO3BOJAIOIIEH

UACHTU(UIIMPOBATH MPET0KEHHBIC OPTaHMYECKHE BEIIECTBA
Kontpoarnas CTpyKTypa U CBOMCTBA OPraHUYECKUX BEIECTB
pabdora 3
Pasnex 5. KI/IHCTI/I:'ICCKI/Ie U TepMOAMHAMHYECKHEe 3aKOHOMEPHOCTH TWPOTEKAHUSI XHMHUYECKHX

peakuuii

OcHoBHOe cofep:kaHue OK 01

OK 02

Teopernueckoe o0yuenue
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CxkopocTthb ) JIP 33, JIP 34,
CkopocTh peaklMM, €€ 3aBHCHUMOCTh OT pa3jM4YHBIX (PAKTOPOB: MPHUPOABI PEarupyroIInux
XUMHUYECKHX .
. BELIECTB, KOHILIEHTpAIMM pPEarupyrolMX BEIIECTB, TEMIEPATyphl M IUIOIIAJN PEAKLMOHHON JIP 35, JIP 36,
CaKIHH. .
I))( H noBepxHOCTH. TermnoBbie >QPEKTh XUMUYIECKUX PEAaKIUi. DK30- U SHIOTEPMHUECKHE, PEAKIIHH. JIP 37, JIP 38,
UMUYECKOE o i
OOpaTuMoCTh peakiuii. XMMHUYECKOe paBHOBECHE U €r0 CMEIIEHHE 101 IeHCTBUEM Pa3INUYHbIX JIP 39, JIP 40
aBHOBECHE
p (bakTOpoB (KOHLEHTpAllMs PeareHTOB WM MPOAYKTOB pEaKlMH, JaBlIEHUE, TeMIepaTypa) s 11K 5.1
CO3J1aHUsI ONITUMAJIbHBIX YCIOBUN IIPOTEKAaHUs XUMUYECKUX npoueccos. [Ipunmnun Jle [laTense
IIpakTH4eckune 3aHATHS OK 01
Pemenmne npakTHKO-OpMEHTHUPOBAHHBIX 3a/1aHUN Ha aHATTU3 (PAKTOPOB, BIUAIOIINX HA U3MEHEHHE OK 02
CKOPOCTH XUMHYECKOH peakIuH, B T.4. C O3ULUI SIKOJOIHUYECKH 11€71€CO00Pa3HOro MOBEICHHS B JIP 33, JIP 34,
OBITY M TPYIOBOW NEITEIBHOCTH B LEJISAX COXPAHEHHs] CBOETO 3/J0pPOBbS U OKpY’KaroLeit JIP 35, JIP 36,
IPUPOJIHOMN CpeablL. § JIP 37, JIP 38,
Pelnienne npakTHUKO-OPUEHTUPOBAHHBIX 3aJaHWil Ha npuMeHeHue npuHuuna Jle-lllarense st TP 39. JIP 40
HAXOKJCHUS HAIPABJICHUS CMEILEHUs PaBHOBECHS XMMHUUYECKOH peakiuu U aHaau3 (aKkTopoB, ’
BJIMSAIOIMX HA CMELICHNE XUMUYECKOr0 PABHOBECHSI IIK'5.1
Pasnea 6. PacTBOpBI
Tema 6.1. OcHoBHOe cofepxkaHue OK 01
Tlonstne o Teoperuueckoe o0yueHue OK 02
acTBOpax =
p p PactBopenne kak ¢usuko-xuMuyeckuii mponecc. PactBopel. CnocoObl HpPUTOTOBIEHHUS OK 07
pactBopoB. PactBOopumMocTh. MaccoBast f0Jisi pacTBOpPEHHOro BemiecTBa. CMBICH TOKa3aTels JIP 33, JIP 34,
IpEeeNIbHO JIOMYCTUMONW KOHIEHTpPAllMd M €ro MHCIOJb30BAHME B OLEHKE 3KOJIOIMYECKON JIP 35, JIP 36,
0€30MacHOCTH. § JIP 37, JIP 38,
[IpaBuia 3K0I0rUYecKH 11e1eco00pa3zHOro NOBEACHHS B OBITY U TPYAOBOM JI€ATEIILHOCTH B LIEJSIX JIP 39. JIP 40
COXPAaHEHHUs CBOETO 3J0POBbS U OKPYKAIOUIEH MPUPOJTHON CPEbl;, OMACHOCTh BO3AECHCTBUS HA IIK” 51
JKUBBIE OpPraHU3Mbl OIIPEIECIICHHBIX BELIECTB. '
Pemienne mpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha PacTBOPBI, UCIOJb3YEMbIE B
OBITOBOM 1 MPOU3BOJCTBEHHON ACSITEIHHOCTH YEJIOBEKA
Tema 6.2. OCHOBHOE cofepKaHmne OK 01, OK 02
Hccnenosanne JlaGopaTopHble 3aHATHS OK 04
CBOWCTB pacTBOPOB
JlaGopatopHas pabota «IIpurotosiaeHue pacTBOPOB». JIP 33, JIP 34,
[IpuroroBnenue pacTBOpoB 3a7aHHON (MaccoBOil, %) KOHIIEHTpaLUH (C IPAKTHKO- JIP 35, JIP 36,
OPHUEHTUPOBAHHBIMH BOIIPOCAMH) U ONPEICICHUE CPEJIbl BOJHBIX PACTBOPOB. JIP 37, JIP 38,
Pemenue 3aga4 Ha TPUTOTOBIIEHUE PACTBOPOB JIP 39, JIP 40
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IIK 5.1

HpO(l)eCCI/IOHaJIBHO-Opl/IeHTI/IPOBaHHOC CoIcpiKaHuE (conepmanne MPURKJIAAHOT0 MO}IyJ’Iﬂ)

Paszpnen 7. XuMuA B ObITY H IPOU3BOACTBEHHOM 1eSATEJILHOCTH YeJI0BeKa OK 01
Xumus B ObITY U [QcHoBHOE colepKkaHue OK 02
IIPOU3BOACTBEHHON
P a Teoperuueckoe o0yueHue 2 OK 04
IESITEILHOCTU - - v OK 07
ertoBeKa Hosgeiimne noCTHXKEHUS XUMUYECKOW HAayKH W XUMHYECKOW TexHojoruu. Ponmb xumuum B
q o . o
00eCTeYeHN: SKOJIOTMYECKOM, SHEPreTMYeCKOW M IMINEBOH 0E30MacHOCTH, Pa3BUTHH ) JIP 33, JIP 34,
MeaunuHbl. [IpaBuia nmoucka u aHaan3a XUMUYECKOM HH(OPMALIUK U3 PA3IMYHBIX HICTOYHHUKOB JIP 35, JIP 36,
(HayyHast ¥ yyeOHO-Hay4Hasl JUTEPATypa, CPEICTBA MAacCOBOI nH(popMmalyu, ceTb MHTEpHET) JIP 37, JIP 38,
IMpakTHyeckne 3aHATHS JIP 39, JIP 40
[Touck u aHaJIM3 KEHCOB O MPUMEHEHUN XUMHYECKUX BEIIECTB U TEXHOJOTHHA C y4eTOM OymyIieit TK 5.1
npoecCUOHANBHON JIEATENIBHOCTH IO TEeMaM: Ba)KHEHIIME CTPOUTENbHbIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepHallbl, KPACKH, CTEKJIO, KE€PAMMKA, MaTEpHajbl s JJICKTPOHUKH, 4
HaHOMaTepHaJlbl, TEKCTUJIbHBIE BOJIOKHA, UCTOYHUKH SHEPIUH, OPraHUYECKHE U MHUHEPAJIbHbIE
yI100OpeHus, JIEKapCTBEHHBIE BEILIECTBA, OBITOBAsT XUMHUSL.
3ammra: [IpencraBieHne pe3yabTaToB pelieHus KeHCcoB B hopMe MUHU-AO0KIIA 1A C IPEe3eHTAIeH
IIpome:kyTouHasi aTTecTanus Mo AUCHUIINHE (3a4eT) 2
Bcero 72
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4. YCJOBUSA PEAIM3ALUU ITPOTI'PAMMBI AU CHUITJIMHBI

4.1. TpeOoBanuss K MHHHMAJIBHOMY MAaTePHAJbHO-TEXHUYECKOMY
o0ecreYeHnIo

Jlnst peanuzanuy IpOrpamMMbl JUCHUIUTMHBL JOJKHBI OBITH MPETyCMOTPEHBI
CIEeIyIOUIMEe CHelUalbHble MOMEIIEHUsA: Y4YeOHbI KaOMHET XUMUU M Y4eOHOU
XUMHUYECKOM J1abopaToOpHH.

OGopynoBanue Yy4eOHOro KkaOuMHeTa (HAIJISIIHbIe TOCOOMsI): HaOOPHI
IIAPOCTEP/KHEBBIX ~ MOJEJIEH MOJIEKYJ, MOJAEIN KPUCTAIMYECKUX PEIIETOK,
KOJIJIEKLUU MPOCTHIX U CIOXKHBIX BEIIECTB W/MIN KOJJIEKLIUU [TOJIMMEPOB; KOJLIEKIUS
TOPHBIX MMOPOJ U MUHEPANOB, Tabnuua MenzaeneeBa, yueOHble (uiIbMbI, TUGPOBHIE
00pa3oBaTeIbHbIE PECYPCHI.

Texnnueckue cpeacrBa oO0y4deHHMsl: KOMIIBIOTED C  YCTpOMCTBaMHU
BOCIIPOU3BEEHUS 3BYKa, IPUHTEP, MYJIbTUMEINA-TIPOECKTOP C SKPAHOM.

O6opynoBanue jgaGopaTopur W pado4YMx MecT Ja0OPaTOPHUM: MEH3YPKH,
MUTNETKU-KaNeJIbHUIbI, TEPMOMETPBI, MUKPOCKOI, JTyIbl, IPEIMETHbIE U MTOKPOBHbBIE
CTEKJIa, IJTAHIIETHI JUIs KaNeIbHBIX PeaKIui, GUIbTpoBaIbHas OyMara, IpOMBIBAJIKH,
CTEKJISTHHbIE TMPOOUPKHU, pPE3UHOBBIE MPOOKH, ¢GOHApUKH, HAOOpP pPEaKTHUBOB,
CTEKJISIHHBIE TMAaJOYKH, IUTATUBBI JUIsI MPOOMPOK; MEpPHbIE LMIUHAPHI, BOPOHKHU
CTEKJISTHHBIE, BOPOHKHM JenuTenbHble IummHapudeckue (50-100 mur), crynku ¢
MECTUKOM, (apPopoBbl€ YallIKW, MUHLETHI, (QUIBTPHl OyMa)KHbIE, BaTa, MapJid,
YacOBBbI€ CTEKJIA, JJIEKTPOIUIUTKH, JIa0OpaTOpHBbIE IITATHBBI, CHUPTOBBIE TOPEIKH,
CIIMYKH, MPUOOp AJI MOJy4eHHs ra3oB (WM MpoOHMpKa ¢ Ta300TBOJHON TpYyOKOii),
JeprKaTenu sl IpOOMPOK, CKIIIHKHU JJI XpPaHEHUs PEaKTHUBOB, Pa3JaTOYHbIE JIOTKU;
xumuyeckue ctakansl (50, 100 u 200 mun); mImarenu; MUHIETHI; TUTEIbHBIC IIUIIIIBI;
CEeKyHA0MepHI (Taiimepsl), MepHbIe TpoOupku (Ha 10—20 mi1) u mepHbie KonosI (25, 50,
100 u 200 mn), BoasiHas OaHs (MJIM TEPMOCTAT), CTEKJITHHBIC TAJOYKHA;, KOHHYECKUE
k01061 i1 TuTpoBanus (50 u 100 mi1); THAMKATOPHBIE MOJIOCKU AJis onpenenenus pH
Y CTaHJApTHAs MHAUMKATOPHAs IIKAJIA; YHUBEPCAIbHBIN HHANKATOP; MUNeTku Ha 1, 10,
50 mu (unu mo3aropsl Ha 1, 5 w 10 M), OropeTku JJIsi TUTPOBAHUS, MEIUIIMHCKUE
mmpuibl Ha 100-150 M, naGopaTopHble W/WAM aHANUTHYECKUE Bechl, pH-MeTpsl,
CYUIMJIBHBIN 1IKad, u aAp. 1abopaTtopHOe 000pyI0BaHUE.

4.2. NudopmannoHHoe obecneyeHue peajn3auu NporpaMmmbl

1. Jlna peanuzamuu mnporpaMmbl  OMOJIMOTEUHBIN (OHJ 00pa3zoBaTeIbHON
OpraHu3aliid MMEeT TMe4YaTHble W  DJEKTPOHHBIE  00pa3oBaTelbHBIE U
MH(OPMAIMOHHBIE PECYPCHI.

OCHOBHbBIE HCTOYHUKMH

1. T'abpuensa O.C. Xumus nis npodeccuil U CenUaTbHOCTEH TEXHUYECKOTO
npoduis: yuednuk / O.C. I'abpuensn, N.I'. Octpoymos. - M.: 2021
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DJIeKTPOHHbIE U3IaHMSI

1. DnexTpoHHBIN yaeOHO-METOIMYCCKUI KOMIIJIEKC «XUMHTY» IS
npodeCcCUOHANILHBIX 00pa30oBaTeNbHBIX Oopranu3anuii: OOpa3zoBaTeIbHO-U3AATEIbCKUM
neHTp «Akagemus», 2019. Pexxum moctyma: https://elearning.academia-moscow.ru/

2. Xwumus: https://resh.edu.ru/

3. Xumus: https://resh.edu.ru/

4. Xwumus: https://videoportal.rcokoit.ru/bysubjectcode/219&5&11

5. Xwumus 11 knacc - Menuanoprain. [loptan o0pa3oBaTenbHbIX U METOAUYECKUX

Mennamarepuanon. Pexxum nocrymna:
https://videoportal.rcokoit.ru/bysubjectcode/219&5&11
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIJIMHBI

KoHTpo/1b M olleHKa PAaCKPBIBAIOTCA 4Yepe3 MUCIHUILIMHAPHBIE PEe3yIbTaThl, YCBOCHHBIE
3HaHUs ¥ PUOOPETEHHBIE CTYICHTAMU YMEHUSI, HANIPABJICHHBIC Ha )OPMHUPOBAaHUE OOIINX
U podeCCHOHATBHBIX KOMIIETEHIIMI M0 pa3ienaM M TeMaM COAEp)KaHus Y4eOHOro
Marepuana

OK/IIK

Monayas/Pa3nen/Tema

PesyabTaTt 00yuenust

Tunsl oeHOYHBIX
MeponpUATHI

OcHoBHOe coaep:KkaHue

. Paspnen 1. OcHoBBbI Popmymposats
0a30BbIe NIOHATHSA H
CTPOEHHS BellecTBa
3aKOHbI XMMMH
1.1 | OKO01 CrpoeHne aToMOB CocraBnars xummnueckue |1. Tect «CtpoeHne aToMoB
XMUMHUYECKHX 3JIEMEHTOB |(OPMYJIbl COEAMHEHUM B |XUMHUYECKUX HJIEMEHTOB U
U IPUPOJIa XMMUYECKOH |COOTBETCTBUU CO IIPUPO/Ia XUMUUECKOHN CBS3M».
CBSI3U CTETIEHbIO OKUCIICHUS 2. 3a1a4u Ha COCTaBJIEHUE
XMUMHUYECKHX 3JIEMEHTOB, |XUMHUYECKUX (HOPMYIT
UCXO/IS U3 BAJIGHTHOCTH  |JIBYXaTOMHBIX CO€IMHEHUN
(oxcuaoB, cynb(hUI0B, THAPUIOB
U T.IL.).
3. 3aaHus Ha UCIMOJIb30BaHUE
XMMHUYECKON CUMBOJIUKU U
Ha3BaHUU COCAUHEHUH 110
HOMEHKJIaType MEKAYHApOHOT'O
COI03a TEOPETUYECKOUN 1
NPUKIIAJHON XUMUU U
TPUBHAJIbHBIX HA3BAHUN IS
COCTaBJICHUS] XUMUYECKUX
dhopmys IByXaTOMHBIX
coeuHeHul (OKCUIOB,
Cyab(GUA0B, THAPUAOB U T.I.) U
OPYTUX HEOPTaHUYECKUX
COEJIMHEHUH OTAENbHBIX KJIacCOB
1.2 | OKO0l |Ilepuoauueckuii 3aKoH U | XapakTepU30BaTh 1. Tect «Metannuueckue /
OK 02 |rabmuma .. XHMHUYECKHE DJIEMCHTHI B |HEMETA/UIMYECKHUE CBOMCTBA,
Menpeneesa COOTBETCTBHUHM C UX ANEKTPOOTPULIATEIBLHOCTD U

IIOJIOKEHHUEM B
IIEPUOUYECKON CUCTEME
XMUMUYECKHX JIEMEHTOB
J.1. MenneneeBa

CPOJICTBO K 3JICKTPOHY
XHMHYECKHUX DJICMEHTOB B
COOTBETCTBHUE C MX AJIEKTPOHHBIM
CTPOCHUEM U TOJIOKEHUEM B
MEPUOINYECKON CUCTEME
XUMHUYECKHX 31eMeHToB JI.1.
MenneneeBay.

2. IlpakTrueckue 3a1anus Ha
YCTaHOBJICHHUE CBSI3H MEXKITY
CTPOCHHEM aTOMOB XUMHUYECKHUX
3JIEMEHTOB M TICPUOIUICCKUM
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OK/IIK

Monyas/Pa3znen/Tema

Pe3yabTaT 00yyeHus

Tunel oeHOYHBIX
MepOoNnpPUATHIH

N3MCHEHHEM CBOMCTB
XHMHYECKHUX DJIECMEHTOB U UX
COCIUHEHUI B COOTBETCTBUH C
nonoxxenueM [lepronnueckon
CHCTEME.

3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHUE 3aJaHUs HA
XapaKTEePU3aALUI0 XUMHUECKUX
2JIEMEHTOB: «MeTtamndeckue /
HeMeTaJlIMueCKHUEe CBOMCTBA,
3JIEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XHUMHYECKHUX 3JICMEHTOB B
COOTBETCTBHUE C UX IEKTPOHHBIM
CTPOEHUEM M TOJIOKEHUEM B
IIEPUOIUYECKON CHCTEME
XHUMHYECKHX 3JICMECHTOB

J.1. Menneneea»

Pa3nea 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THUIIbI
XUMHMYECKHX peaKuui

KonTpoabnas paéora
«CTpoeHne BelmecTsa u
XMMHYeCKHe peaKkium»

2.1

OK 01
OK 04

THuIbl XUMHYECKUX
peaxuuii

CocTaBisTh peaKiuu
COCTMHEHUS, Pa3I0KEeHNUS,
oOMeHa, 3aMeIleHMS,
OKHCIIUTEIBHO-
BOCCTAHOBUTEILHEIE
peaxiuu

1. 3aaum Ha coCcTaBICHHUE
YpaBHEHUH pEaKIuil:

— COCJUHEHHUS, 3aMEIIICHUS,
pasnoxeHusi, 0OMeHa;

— OKHCIIMTENIBHO-
BOCCTaHOBUTEJIHHBIX PEAKITUH C
HCIIOJIB30BAHUEM METO1a
3JIEKTPOHHOTO OajaHca.

2. 3amaum Ha pacyeT MacChl
BeIeCcTBa Wik 00bEMa

ra3oB M0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce Wi 00BEMY
OJTHOTO M3 YYaCTBYIOIIUX B
pE€akIu BEIIECTB; PACUETHI
Macchl (00bEMa, KoIMIeCcTBa
BEIIIECTBA) MPOJAYKTOB PEAKIIHH,
€CJIM OJHO U3 BEIIECTB UMECT
pUMecH

2.2

DIEeKTPOTUTHYECKAS
JUCCOLIMAIINS U MOHHBIH
oOMeH

CocTaBnsTh ypaBHEHUS
XMUMHUYECKHX peaKIuu
MOHHOTO OOMEHa C
ydacTHeM
HEOPTraHUYECKUX BEIIECTB

1. 3agaHus Ha COCTaBJICHUE
MOJIEKYJIIPHBIX U MOHHBIX
pPEaKUHUii C y4aCTUEM KHUCIIOT,
OCHOBaHHUM U COJEH,
YCTaHOBJICHHE U3MEHECHHUS
KHCIIOTHOCTH CPEJIbI

2. JJaboparopnas pa6ota "Tumsr
XUMUYECKHUX peakiuii”
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OK/IIK

Monyas/Pa3znen/Tema

Pe3yabTaT 00yyeHus

Tunel oeHOYHBIX
MepOoNnpPUATHIH

Pa3zpnen 3. Ctpoenue u
CBOliCcTBa
HEOPraHUYeCKHX
BelleCTB

HccaenoBath cTpoeHue
CBOMCTBA
HEOpPraHu4ecKux
BelIeCTB

KonTpoabnasi pabora
«CBoiicTBa HEOPraHMYeCKUX
BelIeCTB)

3.1

OK 01

Knaccudukanms,
HOMEHKJIATypa 1
CTpOCHHE
HEOPraHW4YeCKUX
BEIIECTB

Knaccudunuponats
HEOpPTaHUYECKUE
BEIIECTBA B COOTBETCTBHU
C X CTPOEHUEM

1. Tect «Homenkiarypa u
HA3BaHME HEOPTaHMYECKHIX
BEIIECTB UCXOJI U3 UX
XUMHYECKOH (OPMYITBI UITH
COCTaBJIEHUE XUMHYECKOU
(hOpMyITBI HCXOIS U3 Ha3BaHUS
BEIIECTBA 110 MEXKTYHAPOTHOMN
WJIU TPUBUAJIBHOU
HOMEHKJIAType».

2. 3amaum Ha pacyeT MacCOBOM
10J11 (MacChl) XUMHYECKOTO
31eMeHTa (COeIMHEHNS ) B
MOJIEKYJIe (CMECH).

3. [IpakTuueckue 3aaHus MO
KJaccuuKaluy, HOMEHKIIAType U
XUMHYECKUM (hopmyriam
HEOPraHMYECKUX BEIIECTB
Pa3IUYHBIX KIIACCOB.

4. [IpakTHyeckue 3a1aHus Ha
ONpEAEICHUE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BHJIa XUMHUYECKON
CBSI3M U TUIA KPUCTATIINYECKOM
penIeTKu

3.2

OK 01
OK 02
[IK'5.1

DOU3NKO-XUMUYECKUE
CBOMCTBaA
HEOPTaHUYECKUX
BEIIECTB

YcranaBauBaTh
3aBUCUMOCTH (hU3HKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKUX BEIECTB
OT CTPOCHHSI aTOMOB U
MOJIEKYJI, @ TAK)Ke TUIa
KPUCTAIUITMYECKOMN
pelIeTKn

1. Tect «OcobenHoctn
XUMHUYECKHUX CBOWCTB OKCHUJIOB,
KHCIIOT, OCHOBaHUH, aM(OTEPHBIX
TUIPOKCHUJIOB U COJICI.

2. 3anaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUUYECKUX PEaKIUH
C y4acTHEM MPOCTHIX M CIIOKHBIX
HEOPraHMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJJIOB U
aM(OTEpHBIX JIEMEHTOB;
HEOPTaHMYECKHUX KUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
THIPOKCUIOB, HEOPTaHUIECKUX
CoJieH, XapaKTepU3YIOIINX UX
CBOMCTBA U CIIOCOOBI OJTYyUYEHHUS.
3. IIpakTUKO-OpHUEHTUPOBAHHBIE
TEOPETUUECKHUE 3aJIaHUs Ha
CBOMCTBA U MONyYEHUE
HEOPTaHMYECKHUX BEIICCTB
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THnbI OLIEHOYHbIX

Ne OK/IIK |(Monyas/Pa3nen/Tema |Pe3yabTar 00yueHust .
MeponpUATHIA
3.3 |OKO01 WNnentuduxamnus HccnenoBath 1. IIpakTUKO-OpUEHTUPOBAHHbIE
OK 02  |HeopraHMyeCKUX KAueCTBCHHBIC PEAaKLMM  |3aJaHMs 110 COCTaBICHUIO
OK 04 |BemecTB HEOPraHMYECKUX BEIIECTB |XMMUYECKHUX PEAKINN C yJaCTUEM
HEOPraHMYECKUX BEIIECTB,
WCTIOTB3YEMBIX TSI MIX
UJCHTH(PUKAIIH.
2.JIaboparopnas pabdora:
“Unentuduxanms
HEOPraHWYECKUX BEIIECTB’
4 Pa3znen 4. Crpoenune u |UccaenoBatrs crpoeHue v | KoHTposbHasa padora
CBOlicTBa cBoiicTBa oprannyeckux |«CTpoeHHe H CBOHMCTBA
OPraHMYecKux BelleCTB OPraHHYeCcKUX BellecTB»
BeLeCTB
41 | OKO01 Knaccudukarnms, Knaccudunuponats 1. 3amanus Ha cCOCTaBJICHUE
I[IK 5.1 |cTpoenue u OpraHMYECKHE BEIIECTBA B |HA3BAaHUN OPraHUYECKHUX
HOMEHKJIaTypa COOTBETCTBUU C UX COCIMHEHUH TTO TPUBUAIILHOW WJTH
OpPraHUYECKHX BEILECTB |CTPOCHUEM MEKyHApOIHOM
CHUCTEMAaTUYECKON HOMEHKJIATYPE.
2. 3anaHus Ha COCTaBJICHUE
TTOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX OopMYI
OpraHWYECKHUX BEIIECTB
OTJIENIbHBIX KJIACCOB.
3. 3aaun Ha ONpeeTeHNe
npocTenien GopmMysl
OpPTraHUYECKON MOJICKYJIbI, UCXO/ISI
13 2JIEMEHTHOT0 cocTaBa (B %)
4.2 OK 01 CBoiicTBa OpraHUYECKHUX | Y CTAaHABIMBATh 1. 3amanus Ha cocTaBlIeHUE
OK 02 |coenuHeHuit 3aBUCUMOCTH (PU3UKO- YPaBHEHUIN XUMHUYECKUX pEaKLni
OK 04 XUMHYECKHUX CBOMCTB C YYaCTHEM OPraHUYECKUX
[IK 5.1 OPraHUYECKHX BEIIECTB OT |BELIECTB HA OCHOBAHUU UX

CTPOCHHS MOJIEKYJ

COCTaBa U CTPOCHHUS.

2. 3anaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUUYECKUX PEAKIUH,
WJUTIOCTPUPYIOLIUX XUMUYECKUE
CBOICTBA C YYETOM MEXAHU3MOB
MPOTEKAHUS JaHHBIX PEaKIUi U
TeHEeTUYECKOM CBSI3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.

3. PacueTHble 3a1auu 10
YpaBHEHHUSAM peaKiuil C yaacTueM
OpPraHMYECKUX BEILECTB.

4. JITaboparopnas paboTa
“IIpeBpalieHus OpraHU4ECKUX
BEILIECTB IpU HarpeBaHuu"
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THnbI OLIEHOYHbIX

Ne OK/IIK |(Monyas/Pa3nen/Tema |Pe3yabTar 00yueHust .
MeponpusiTuii
43 | OKO01 WNnentuduxamnus UccnenoBath 1.IlpakTHKO-OpUEHTUPOBAHHBIC
OK 02 |opraHMYecKUX BEILECTB, |[KAUECTBEHHbIE PEAKLIUK  |3a/laHUs IO COCTABJICHUIO
OK 04 |ux 3HaueHHe U OPraHU4YeCKUX XUMHUYECKHUX PEAKLINN C yJaCTUEM
I[IK 5.1 |npumeHeHHE B OBITOBOW |COEIMHEHUH OTIENbHBIX |OpraHMYECKHX BEIECTB, B T.U.
Y IPOM3BOJCTBEHHON  |KJIacCOB UCIIOJIb3YEMBIX JIJISl UX
NESATEIBHOCTH YEJI0BEKa UACHTU(DUKAIIH B OBITY U
IIPOMBIIIJIEHHOCTH.
2.JlabGoparopnas pabora:
“UnenTrduKams opraHnIecKux
COEJIMHEHUH OTAEIBHBIX KJI1acCOB”
5 Paznen 5. XapakTepu3oBathb
Kunernueckne n BJIHSIHHE PA3JIMYHBIX
TepMoaAMHAMHYeckHe |(paKkTopoB Ha
3aKOHOMEPHOCTH PaBHOBecHE H CKOPOCTH
NPOTEeKAHUS XMMHYECKHX peaKuii
XUMHYECKUX peakiuni
5 OK 01 CKopocTh XMMHUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02  |peakiuii. XuMUYEeCKOE |BIMSHUE KOHLCHTPAIMM  |TCOPETUUYECKHE 3aaHUs Ha
I[IK 5.1 |paBHOBecue pearupyronux BemecTB U |aHaau3 GakTopoB, BIUSIOLNIMX HA
TEMIIEpaTyphbl HA CKOPOCTh |[M3MEHEHNE CKOPOCTH XUMHUECKON
XUMHUYECKHUX PEaKIUM peakuuu. IIpaktuko-
XapakTepus3oBaTh OpUEHTHPOBAHHbBIE 3a/IaHUS HA
BIIUSTHUE U3MEHEHUS IIpUMeHEeHHe puHnuna Jle-
KOHIEHTpauuu Bemects, |lllaTenbe 1y HaxoXkaAeHUS
peakuuu cpeasl U HaIIPaBJICHUS] CMEIICHUS
TeMIIepaTyphl Ha paBHOBECHS] XUMUYECKOM peakuuu
CMeIllEHHE XMMUYECKOT0 |1 aHaiu3 (paKTOPOB, BIMSIOLIMX
paBHOBECHS Ha CMEIIeHNEe XUMHYECKOTO
paBHOBECHS
6 HccnenoBath nCTUHHBIE
Pa3zpnen 6. PacTBopsl PacTBOPHI € 32JaHHBIM U
XapaKTepuCcTHKAMHA
6.1 | OKOl |IlonsTHe o pactBopax |PaznuuaTh HCTHHHBIE 1. 3amaum Ha IPUTOTOBIIEHUE
OK 02 pacTBOpHI pacTBOPOB.
[IK'5.1 2. IIpakTHKO-OpUEHTHPOBAHHBIE
pacueTHbIE 3a/JaHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCIOJIb3yeMble B OBITOBON U
IIPOU3BOJCTBEHHON JESATENBHOCTH
4eJioBeKa
6.2 | OKOl1 Uccnenoanue cBoiicts |MccnenoBaTh hU3HKO- JlaGopaTtopHnast pabota
OK 04 |pactBOpOB XUMUYECKHE CBOWCTBA “IIpuroroBneHue pacTBOPOB”
[IK 5.1 HCTHUHHBIX PaCTBOPOB

HpO(l)eCCI/IOHaJIbHO-Opl/IeHTI/IPOBaHHOC CoIcpiKaHuE (conepmanne NMPUKJIAAHOT0 MOI[y.TIﬂ)
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THnbI OLIEHOYHbIX

Ne OK/IIK |(Monyas/Pa3nen/Tema |Pe3yabTar 00yueHust .
MeponpusTHii
7 Pasnen 7. OuenuBath nocJjieacTBus | 3ammra Keica (c yuerom
Xumus B ObITY H OBITOBOW M Oyayuiei npogeccuoHaJIbHOR
NMPOU3BOJACTBEHHOM NMPOU3BOJACTBEHHOM AesiTeJIbHOCTH)
AeITeJIbHOCTH AeATeJIbHOCTH YeJI0BeKa
YeJI0BeKa ¢ MO3ULMH
JKOJIOrH4eCKOM
0e30macHOCTH
OK 01 Xumusi B OBbITY U OuenuBarb nocneactBust |Keiic (¢ yuerom Oynyieit
OK 02  |mpou3BOJICTBEHHOMU OBITOBOM 1 npodecCcroHaTBHOM
OK 04 |nedaTenpHOCTH YEJOBEKA |IPOU3BOACTBEHHOMN NESATEIBHOCTH)
OK 07 NEITEILHOCTH YelIoBeKa ¢ |Bo3MOKHBIE TEMBI KEHCOB:
[IK 5.1 no3utnii skonoruueckoit | 1. Ilorennenue knmumara u

0€30I1aCHOCTH

BBICBO60)K,Z[€HI/IG ra30BbIX
ruapaToB CO HA OKCaHa.

2. byayiue maTepuansl 1Jisl aBua-

, MAIITTHO- ¥ IPHOOPOCTPOCHHUS.
3. HoBwle maTepuanbl it
COJIHEUHBIX OaTapeii.

4. JIexapcTBa Ha OCHOBE
pacTUTEIBHBIX MIPENapaToB

28




JUCT UBMEHEHUWHA U JONMOJIHEHUM, BHECEHHBIX

B PABOYYIO ITPOI'PAMMY

No N3MCHCHUA, AaTa BHCCCHUA M3MCHCHMA, No CTpaHHullbl C ©3MCHCHHCM,

BbLJIO

CTAJIO

OcHoBaHue:

HOI[HI/ICB JHna BHECCHICTIO U3MCHCHMUA
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