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1 HOSACHHUTEJIBHASA 3AIIMCKA

[Iporpamma o0meo6pa3oBaTeTbHON yUeOHONW AUCIUIIIMHBI «XHMHUS» TpeIHa3HaueHa It
U3yYeHUs] XMMHUU B TpodeccHoHaNbHBIX oOpa3zoBaTensHbIX opranuzanusx CIIO, peanusyromunx
o0pa3oBaTelbHYIO0 IpOrpaMMy cpenHero ooOmiero oOpa3oBaHHs B Hpeleliax OCBOCHHS OCHOBHOM
npodeccuonansHol obpazoBarenbHord mporpammbel CITIO(OIIOIT CIIO) ma 6a3e OCHOBHOTO 0OIIETO
00pa3zoBaHUA NMPU MOATOTOBKE CIIEMATINCTOB CPEIHETO 3BEHA.

[Mporpamma pa3paborana Ha ocHoBe TpeboBanmii DI'OC cpemuero ooOmiero oOpa3oBaHUs,
MPEIBABISIEMBIX K CTPYKTYpE, COAECPIKAHUIO M PE3yIbTaTaM OCBOCHHUS Y4eOHOW AUCHUIUIMHBI «XHUMUS», B
COOTBETCTBHM C PekoMeHAanmusM{H TO OpraHW3allii IIOJNyYeHHUs CpeIHero oO0mmero oOpa3oBaHHS B
npezenax OCBOCHHUSI 00pa30BaTENBHBIX MPOrpaMM CpeAHEro NpodeccHoHaIbHOro o0pa3oBaHusl Ha Oase
OCHOBHOTO oOmiero oOpa3oBaHHsT C y4eToM TpeOoBaHMH  (QelnepanbHBIX  TOCYJapCTBEHHBIX
o0pa3oBaTenbHBIX  CTAaHIAPTOB M TONy4aeMod mpodeccHd WM  CHEeNHaJbHOCTH  CPEIHEro
npodeccuoHanbHOr0 00pa3zoBanus (mucekMo JlemapTamMeHTa TOCYJapCTBEHHOW TOJIMTHUKU B cdepe
noArotoBku pabounx kaapoB u IO MunoOpnayku Poccum ot 17.03.2015 Ne 06-259), c yderom
IIpumepHOIl OCHOBHOW OOpa30oBaTEIBHOM MPOTPAMMBI CpPETHETO OO0IIero oOpa3oBaHMs, OJXOOPEHHOMH
permenneM QenepanbHOro yaeOHO-METOAMIECKOTO0 00BEeIMHEHUS TI0 001IeMy 00pa30BaHMIO (MPOTOKO OT
28 wmronst 2016 r. Ne 2/16-3) m yTtouHeHMi, ofo00peHHbIX HayuHo-meTonmueckum coBetoMm lLlenTtpa
npodeccruoHansHOTO 00pa3oBanus U cucteM kBammdukanuid OI'AY «OHPOy, ITporokom Ne3 ot 25 mas
2017 r.

Copeprkanue mporpaMMbl « XMMHUS» HAIIPABICHO HA JOCTIKEHUE CIENYIOMINX LIEIeH:

- (¢hopMupoBaHUE y CTYICHTOB YMEHHS OLIEHUBATh 3HAUUMOCTh XMMHYECKOTO 3HAHUS IS
Ka)XJIOTO YEJIOBEKa;

- (hopMuUpOBaHUE Y CTYACHTOB IIEIOCTHOTO IPEJCTABICHUS O MHUPE W pPOJIM XHMHUUB
CO3JJaHUM COBPEMEHHON €CTECTBEHHOHAYYHON KapTHHBI MUPA; YMEHHUS OOBACHATH OOBEKTHI U MPOIIECCH
OKpY’Karolleld AEeHCTBUTENBHOCTH: MIPHUPOJHOM, COLMAIBHOM, KYJIbTYpHOH, TEXHUYECKOM Cpendsl, -
WCIIOJIb3YA JIJISl DTOTO XUMHUYECKNE 3HAHUS;

- pa3BUTHE y CTYJICHTOB YMEHHWH pa3nuyarh (DakThl M OICHKH, CPAaBHHBATH OIICHOYHEIC
BBIBOJIBI, BHJIETh HMX CBSI3b C KPHUTEPUSMH OLIEHOK W CBSI3b KPUTEPHEB C OMPENEICHHOW CHCTEMOM
HeHHOCTeH, (GOpMyIUpOoBaTh 1 0OOCHOBHIBATH COOCTBEHHYIO MO3UIUIO;

- MPUOOPETEeHHECTYACHTAMH  OIBITa Pa3HOOOPAa3HOW  AESITENbHOCTH, TO3HAHUS U
CaMOTIO3HAaHM; KIIOUYEBBIX HABHIKOB, WMEIONIMX YHHBEpPCAJbHOE 3HAYCHHE s Pa3IUIHBIX BHIOB
NeSITeIPHOCTH (HABBIKOB PEIICHHS MpoOJieM, TPHUHATHS PEIICHHH, IMOWCKa, aHadu3a M 00paboTKu
uH(popMaIK, KOMMYHHKATUBHBIX HaBBIKOB, HABBIKOB HW3MEpPEHUMN, COTPYAHHYECTBA, OE30MacCHOTO
oOpateHus ¢ BelecTBaMu B IOBCETHEBHOMN JKHU3HH).

B nporpamMmy BKIIOUEHO coaep)aHHWe, HamlpaBlieHHOe Ha (OpPMHpPOBAHWE VY CTYISHTOB
KOMIIETEHLIMH, HEOOXOJUMBIX ISl KAUECTBEHHOTO OCBOCHHsIHA 0a3e OCHOBHOI'O OOIIero o0pa3oBaHHs C
MOJTyYeHHEM CpPEIHEro o0IIero o0pa30BaHUSAMPOTPaMMBI MOATOTOBKH KBAIM(HUIMPOBAHHBIX pabouuX,
CITyXKaIluX, MPOrpaMMBbI TTOATOTOBKUCTIEITHATNCTOB cpeauero 3BeHa (IITICC3).

B paboueii mporpamMmeydeOHON DUCIUILIMHBI «XUMHS» YTOYHEHO COJepKaHHE YIeOHOTO
MaTepuaa, IOCIeJ0BaTEeIbHOCTh €r0 U3yUeHHs, pacipeneieHne y4eOHbIX 4acoB, TeMaTuka pedeparos,
BUJIBl CAMOCTOSITENBHBIX Pa00T cyd4eTOMCIeNn(UKN TPOTrPaMMbl MOJTOTOBKH CIICITUAINCTOB CPEIHETO
3BEHA.

[IporpaMmma MOKET HWCHOJB30BaTbCS APYTUMH NPOQGECCHOHANIBHBIMU  00pa30BaTeIbHBIMU
OpraHM3alMsIMHU, pPEaATH3YIOIUMH 00pa3oBaTeNbHYI0 IMPOrpaMMy CpelHero obmero oOpa3oBaHHS B
npenenax ocBoenus IIIICC3 Ha 6a3e OCHOBHOTO 0OIIEro 0Opa3oBaHMs.

1.1 OO0mas xapakTepHCcTHKA y4eOHOH THCIUTINHBI

XuMmus - 3TO HayKa O BELIECTBAaX, UX COCTaBe U CTPOCHHUM, CBONCTBAX M IpPEBpaIllCHUsX,
3HAYEHUHM XMMHUUYECKUX BELIECTB, MATEPUAJIOB U NIPOLECCOB B IIPAKTUUECKOM JESTEIbHOCTH YEI0BEKA.

Copepxanue o01eo0pazoBaTeNbHON YUeOHOW TUCIUIIIMHBI « XUMHUS» HAIPaBICHO HA YCBOCHUE
CTYJCHTaMHU OCHOBHBIX IIOHSITHH, 3aKOHOB M TEOpUIl XUMHM; OBJAJCHUE YMEHHSIMM HaOJOIaTh
XUMHUYECKUE SIBJIICHUS, IPOBIUTh XMMHUYECKHM SKCHEPUMEHT, IPOM3BOAUTH pacdyeTbl Ha OCHOBE
XUMHUYECKUX (HOPMYII BEMIECTB U YPABHEHUN XUMUYECKHX PEaKLUH.

B npomecce wn3yueHus XUMHUM y CTYJEHTOB pa3BHUBAIOTCSA I103HABATENbHBIE HHTEPECHl U
MHTEJUIEKTYaJIbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSTEIbHOM IPHOOPETEHUS 3HAHUH 110 XUMUHU B
COOTBETCTBHH C BO3HHKAIOIIMMU >KU3HEHHBIMHU MPOOJIEMaMH, BOCIIUTHIBACTCS OEPEKHOE OTHOLICHHUS K
OpupoJe, TOHUMaHHWE 3J0pPOBOro o00pa3a J>KU3HH, HEOOXOAMMOCTH MpPEeNyNpeXICHHUS SBICHUH,
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HAHOCSIINX BPEJ 3/I0POBBIO U OKpyXkaromiei cpene. OHM OCBaMBAIOT MPHUEMbI TPAMOTHOTO, O€301TaCHOTO
WCITOJIb30BaHMS XUMHUYECKUX BEIIECTB M MaTEpPHAJIOB, IPUMEHSAEMBIX B OBITY, CEIIbCKOM XO3SHCTBE M Ha
MPOU3BO/ICTBE.

[Ipu cTpykTypupoBaHUM coaepkaHus oO0meoOpa3oBaTeNbHON yUeOHOH MWUCHUIUIMHBL IS
npodeccroHaIbHBIX 00pa30BaTENbHBIX OpTraHU3alWi, peaTH3yIMNX O0pa30BaTENbHYI0 MPOTPaMMY
cpennero obmero obOpasoBanms B mpenenax ocBoeHus OIIOII CIIO wa 6a3e OCHOBHOTO OOIIETo
o0Opa3oBaHUs, YYUTHIBANACh OOBEKTHBHAS PEabHOCTh - HEOONBIIOW 00BEM YacoB, OTHYLICHHBIX Ha
M3ydeHHe XHMUU W CTPEMJICHHE MaKCHMaJIbHO COOTBETCTBOBATH HJIESM DPa3BHUBAIOIIETO OOydYEHHS.
[ToaTomMyTeOopeTHUECKNEBOMPOCHIMAKCUMAITEHO CMEIIEHBI K HaYaly H3y4YeHHs AUCHUTUIMHBI, C TeM, YTOOBI
nocienyomui GakTHIecKuii MaTeprual pacCMaTpUBAJICA Ha OCHOBE N3yYEHHBIXTEOPHUHL.

Peanuzanust AeIyKTUBHOTO TMOAXOAa K HM3YYCHHIO XHMHU CIIOCOOCTBYET PA3BHTHIO TaKHX
JIOTUYECKUX OTepaluid MBIIIIEHUS, KaK aHaJu3 M CHHTe3, 0000IIeHne U KOHKPEeTH3alus, CpaBHEHNE U
aHAJIOTHs, CHCTEMAaTH3alMsl U Kiaccu(puKaus u ap.

Uzyuenne xumum B MpoeCCHOHANBHBIX 00pa30BaTEeNbHBIX OPraHU3ALUAX, PeaTU3YIOLINX
o0pa3oBaTeNpHYI0 TIporpamMMmy cpemaHero obmero obpaszoanus B mpenenax ocBoeHus OITOIICIIO na
0a3e OCHOBHOro o0O0IIero oOpa30oBaHUsA, HMEET CBOM OCOOCHHOCTH B 3aBHCHMOCTH OT HPOQHUIsL
npogeccHOHANBHOr0 00pa3oBaHusA. DTO BBIpAXKaeTcs B COJACPXKAHUM OOYYCHHs, KOJHYECTBE YacoB,
BBIICNIIEMBIX Ha U3YYEHHUE OTIENBHBIX TEM MPOTPAMMBI, TIIyOMHE MX OCBOEHUS 00YyJaroIIMICs, 00bemMe
M XapakTepe MPaKTHYEeCKUX 3aHATHIl, BUIaX BHEAYIUTOPHON CaMOCTOSATEIHHONW PaboThI CTY/ICHTOB.

IIpu ocBoennu npodeccuit CIIO u cnenumansHocteir CIIO ecTecTBEeHHOHAayYHOTO TPOPUIISL
npo¢ecCHOHANBHOr0 00pa3oBaHus XUMHS Hu3ydaercs Ha 0a3oBom ypoBHe ®I'OC cpemnero obmiero
obOpazoBanmsi, npu ocBoeHnH npodeccuit CIIO u crmenmanpHocTedt CIIO TexHOTOTHUECKOTO TPOQHUIL
npogecCHOHANBHOr0 00pa30BaHUs XUMH H3ydaeTcsl Oosee yriiyOJeHHO Kak NpoduibHas ydeOHas
JUCIHIIINHA.

I[Ipu ocBoenun mnpodeccuit CIIO wm cnenuanbHOcTe CIIO commanbHO-2KOHOMUYECKOTO
npoduis, cueruanbHocTedt CIIO rymManuTapHOTo MpOoduUiIs pacCMaTPUBACTCI XUMUYSCKHA KOMITOHCHT
€CTECTBEHHOHAYYHOT0 00pa30BaHUsl B Mpelenax U3yueHHUs y4eOHOH aucuumimHbel «EcTecTBO3HaHHE)
npeameTHol ob0nactu «EctecTBeHHbIe Haykn» OI'OC cpemnero odmiero oopa3oBaHusl.

Crenuduka u3ydeHus XUMHHA TIPU OBIIQJICHUW CIICIUAIBHOCTSIMU TEXHOJIOTUYECKOTO Mpodus
OTpakeHa B Kax1ou Teme pazaena «CopepkaHue yuyeOHOH mucuumiuHby B pyOpuke «I[Ipodunbubie u
npoeCCHOHANBHO 3HaYUMBIE DIEMEHTB COAEPXKAaHUS». ITOT KOMIIOHEHT pealn3yeTcsl MpH
WHIMBH]IyabHOW caMOCTOSITeNIbHOW pabore oOydaromuxcs (HamucaHuu pedepaTtoB, TOITOTOBKE
COOOIIICHMI, 3aIIUTE TMPOEKTOB), B MpoIlecce yueOHO! NeITeNbHOCTH 0T PyKOBOJICTBOM IPETOIaBaTENs
(BBITIOJIHEHMH XUMHUYECKOTO SKCIIEPUMEHTA - Ja00paTOPHBIX OMBITOB M MPAKTHUYECKUX paboT, peleHuH
MPaKTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 33/1a4 U T.1I.).

B mnpomecce u3ydeHHS XHMHH TEOPETHUECKHE CBEJCHHS OMOIHSAIOTCS JIEMOHCTPAIHIMH,
1ab0paTOPHBIMU ~ OMBITAMH W NPAaKTUYECKUMH  3aHSATHAMU. 3HAYUTEIBHOE MECTO OTBOAUTCS
XUMHUYECKOMY OKcrepuMeHTy. OH OTKpBIBa€T BO3MOXHOCTb (OPMHUPOBaTH y  0OydaroUIuxcs
CrienMaIbHbIE PeMETHBIE YMEHUS: pab0TaTh C BEIIECTBAMH, BHITIOIHATE IMPOCThIE XMMHYECKHE OTBITHI,
yuuTh 0€30MacHOMY W 3KOJOTHYECKH TIpaMOTHOMY OOpalleHHIO C BEIIECTBAMH, MaTepHajaMH U
nporeccaMy B OBITY U Ha IPOU3BOICTBE.

Jns opraHuzanuu BHEAYAHUTOPHOW CaMOCTOSITENBHOW palOOTBl CTYIAEHTOB, OBIIAIECBAIOIINX
crenanibHOCTAMU CITIO TexHomormaeckoro mpodrist mpodeccHoHaaIbHOTO 00pa3oBaHUs, TPEICTABICH
nepeyeHb pedepaToB (IOKIAAOB), HHIUBUAYAIBHBIX POCKTOB.

B mpomecce wusydenwss XUMHUH BaxXHO (QopMUpOBaTH WHGOPMANHMOHHYIO KOMIIETEHTHOCTH
oOyJarommxcsl. IlooToMy  mTpu  OpraHu3alMl  CaMOCTOSATENBHOW  paboThl  HEOOXOAMMO
aKIEHTHPOBAaTbBHUMAHNEO0YYalOINX CSIHATTOUCKEMH(OPMAIMUBCPEACTBAXMACCMENA, Untepnere,
yueOHOM U cIleUaIbHOM TUTEpaType ¢ COOTBETCTBYIOUIMM O(QOPMIICHUEM U IPEICTABICHUEMPE3YIbTaTOB.

Nzyyenue o0mieo0pa3oBaTeIbHON YICOHON MUCIUIUIMHBI «XHMUS» 3aBEPIIACTCS MOABEICHUEM
uTOroB B popMme nudepeHIrpPOBaHHOTO 3a4eTa WK SK3aMEHa B paMKaxX IPOMEXYTOUYHON aTTECTALNH
cryaeatoB B mponecce ocBoeHuss OIIOII CIIO c¢ momydeHuem cpeaHero oomiero oOpa3oBaHUs
(IIIIKPC,IIIICC3).

1.2 MecTto y4eOHOM TUCHMIIIMHBI B y4e0HOM IJIaHe

VYueOHas JUCHMIIMHA «XUMUS» SBISIETCS y4EOHBIM MPEIMETOM IO BBIOOPY M3 00s3aTeNbHOU
npeameTHoi obnactn «EctectBennbie Haykm» @I'OC cpegnero obmero oopa3oBaHus,

B mnpodeccronanbHpIXx 00pa3oBaTeNbHBIX OpraHU3alMsgX, pealM3yIoMNUX 00pa3oBaTEIbHYIO
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mporpaMMmy cpefHero obmero obpaszoBanus B mpenenax ocBoeHuss OITOIICITIOna 6a3e OCHOBHOIO
obmero oOpa3oBaHuUs, ydeOHas NHCIHUIUIMHA «XHMHS» H3ydaeTcs B 00IMIeo0pa3oBaTEIbHOM ITHKIIE
yueOHoro OIIOIT CITO Ha 06a3e OCHOBHOrO 00IIEro oOpa30BaHUs C TMOJYYCHHEM CPEIHETO O0OIIero
obpazosarusa([IIIKPC,IIIICC3).

B yIeOHBIX IUTaHaX [ITICC3 MECTO y4ueOHOM JTVCIIATIIAHBL
«XuMus» - B cocTaBe 00mIeo0pa3oBaTENbHBIX YYCOHBIX AUCIIUILIMH IO BBHIOOPY, HOPMHUPYEMBIX H3
o0s3aTenbHBIX MpeaMeTHBIX obnacteit @I'OC cpegHero obmiero oopazoBanus, st npodeccuit CI1O unu
crienmmanibHOCTE# CITO cooTBeTCcTBYIOMIEr0 MPOoduiIs MpodheCcCHOHATEHOTO 00pa30BaHUS.

1.3 Pe3ynbTaTel 0cBOCHMS Y4eOHOM TUCIHMIIIMHBI

OcBoecHue cojaepKaHUA yYeOHOW JMUCHUIUIMHBI «XHUMHS», OOECIIeUYUBaET JIOCTHKCHUE
CTyIEHTaMH CJEAYIOUIUX PE3YIbTATOB:

JIMYHOCTHBIX:

- YYBCTBO TOPJOCTH M YBKCHHS K HCTOPUH M JOCTHKCHHUSIM OTCUYCCTBCHHOH XUMHUYECKOM
HAayK{; XWMHUYECKH T'PaMOTHOE TIOBElIEeHHE B TPOGECCHOHANBHON MAESTENIbHOCTH W B OBITY IpH
oOpaleHnn ¢ XUMUYECKUMH BEIIECTBAMH, MaTepHaIaMH H MPOIIECCAM;

- TOTOBHOCTh K TPOJODKCHHIO OOpa30BaHHMS W TOBBINICHUS KBaTU(pUKANMA B W30paHHON
npodeccruoHaIbHON AesATENHPHOCTH W OOBEKTHBHOE OCO3HAHKE POJIM XMMHYECKIX KOMIIETEHIIUN B 3TOM;

- yMEHHE WHCIOJb30BaTh IOCTIKEHUS COBPEMEHHON XHMHYECKOW HAYKH M XUMHYECKUX
TEXHOJIOTUH IS TOBBINICHUS COOCTBEHHOTO HWHTCIUICKTYaJIBHOTO pa3BUTHUS B  BBIOpaHHOU
npodeccrHoHaIbHOM NeATEIBHOCTH;

MeTanpeaMeTHBIX:

- UCINOJIb30BAaHUE PA3UYHBIX BHJOB IIO3HABATCILHON  JIEATENHPHOCTH ¥  OCHOBHBIX
WHTEJUICKTYaIbHBIX Olepanuii (MOCTaHOBKHU 3afadd, (OPMYIHPOBAHUS THUIIOTE3, aHAIM3a M CUHTE3a,
cpaBHEHUS, OOOOIIEHHUs, CUCTEeMaTH3allM{, BBISBICHHUS NPUINHHO-CIEICTBEHHBIX CBS3€H, IOMCKA
aHaJoroB, (OPMyIHPOBAHUS BBIBOAOB) ISl PEIICHHUS TOCTAaBIEHHOH 3aJady, MPUMEHEHHE OCHOBHBIX
METOJIOB TIO3HAHUS (HAONIOACHUS, HAYYHOTO OKCIEPUMEHTA) IS HW3YUYCHHS pPa3IUYHBIX CTOPOH
XUMUYECKUX OOBEKTOB M TPOILECCOB, C KOTOPHIMH BO3HUKACT HEOOXOIUMOCTh CTalIKUBAaTHCS B
npodeccuoHanbHOl chepe;

- WCIIOJIP30BAHUE PA3JIMYHBIX UCTOYHHUKOB JUIS MOJIYYCHHS] XUMUYECKOW WH(OPMAIMH, YMCHHE
OIICHUTH €€ JJOCTOBEPHOCTH ISl JOCTHMIKCHUS XOPOIINX PE3yJIbTaTOB B podeccruoHanbHOU cdepe;

IIpeaMeTHBIX:

- cOpMHUPOBAHHOCTD MPEACTABICHUNA O MECTE XUMHUHU B COBPEMEHHOW HAay4HOH KapTHHE MHPA;
MOHUMAaHUE POJIM XUMUU B (HOPMHPOBAHUU KPYro3opa U (hYHKIHUOHAIBHOW IPaMOTHOCTH YeJIOBEKa IS
pEIIeHHs MPaKTHYECKHUX 33]1a4;

- BIAJIEHUE OCHOBOIIOJNATAIONIUMH XWMHUYECKHMH TIOHATHSIMH, TEOPUSAMH, 3aKOHAMU H
3aKOHOMEPHOCTSIMH; YBEPEHHOE TI0Jb30BaHUE XUMUYECKOW TEPMUHOJIOTUEH U CHMBOJIUKOM;

- BIIaJICHUE OCHOBHBIMH METOJaMU HAy4YHOTO II03HAHHS, WCIOJIb3yeMbBIMU B XHMHH:
HaOJIOICHWEM, OIFCAaHUEM, W3MEpPEHHEM, DJSKCIICPUMEHTOM;, YMEHHE 00pabaTeiBaTh, OOBSICHSITH
pe3yabTaThl MPOBEACHHBIX OIMBITOB M JICNIATh BBHIBOJABI; TOTOBHOCTh U CIIOCOOHOCTH MPUMEHITH METO/IBI
MO3HAHUS TIPY PEIICHUY MPAKTUYECKUX 3a]1aY;

- c(popMUPOBAHHOCTH YMEHHA IaBaTh KOJHMYECTBEHHBIE ONEHKH W TPOU3BOAUTH PACUETHl IO
XUMUYECKUM (hOpMyJIaM B YpaBHEHUSIM;

- BJIaJICHUC TIPABIIIAMH TEXHUKH 0€30MaCHOCTH MPY UCIIOIh30BAHUU XUMHUYECKHUX BEIICCTB;

-chOPMHUPOBAHHOCTh COOCTBEHHON TO3WIIMA II0 OTHOIICHUIO K XHUMHUYECKOW WH(OpPMAIHH,
MOJTy9aeMON U3 Pa3HBIX HCTOYHHUKOB.

- c(hOpMHUPOBAHHOCTh COOCTBEHHOW MO3UIIMH IO OTHONICHUIO K XWMHUYECKOW WHMOpMAIlui,
MOJIy4aeMOH U3 PA3HBIX HCTOYHHUKOB.

B pesynpraTe u3ydeHHs ydueOHOro mpeaMeTa «XUMHUS» Ha YpPOBHE CpEIHEro oOInero
obOpazoBaHUs:

BbInycKHHK Ha 6a30BOM YPOBHE HAYYHUTCS:

- packpbiBaTh Ha MPUMEPaxX POJib XUMUU B (HOPMHPOBAHUH COBPEMCHHOW HAYYHOH KapTHHBI
MHUpA U B TPAKTHYICCKOM JCATEIHHOCTH YCTIOBCKA,;

- JIEMOHCTPUPOBATh Ha MPHMEpax B3aMMOCBSI3b MEXIY XHUMHEH U JPYTMMHU €CTECTBEHHBIMHU
HayKaMH;

- pacKphIBaThH HA MPUMEPAx MOJOKCHHS TCOPUH XUMHUECKOTO cTpoeHust A.M. ByTtieposa;
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- moHuUMaTh (pusnyeckuii cMmeica Ilepuomnueckoro 3akona J.M. MeHaeneeBa 1 Ha ero OCHOBE
OOBACHITh 3aBHCHMOCTH CBOWCTB XHUMHYECKHX OJEMEHTOB M OOpa30BaHHBIX HMH BEIIECTB OT
3IIEKTPOHHOTO CTPOCHUS aTOMOB;

- OOBSICHATH MPUYUHBI MHOTOOOpA3Hs BEIIECTB HA OCHOBE OOILIUX MpEICTaBIeHUH 00 UX COCTaBe
U CTPOCHUU;

- TPUMEHATH TMpaBUja CHCTEMATHYECKOW MEXIyHapOOHOW HOMEHKJIATyphl KakK CpeacTBa
pa3uyueHUs U UACHTU(DHUKAIINN BEIIECTB 110 UX COCTaBY M CTPOCHHIO;

- COCTaBIISITh MOJIEKYJISIDHBIE U CTPYKTYpPHBIE (POPMYIIBI OPTAaHMYECKUX BEUIECTB KaK HOCHUTEIEH
UHpOpMAIK O CTPOSHUM BEUIECTBA, €ro CBOWCTBAX W INPUHAIJICKHOCTH K OIPENCICHHOMY Kiaccy
COCJIMHEHHI;

- XapakTepu30BaTh OpraHMYECKHE BEIIECTBA MO COCTaBy, CTPOCHUIO H CBOMCTBaM,
yCTaHaBIMBATh IPUUNHHO-CIIEACTBEHHBIE CBSI3U MEXY JAHHBIMU XapaKTEPUCTHKAMH BEIECTBA;

- TMPUBOAUTH TPUMEPHl XUMHYECKUX PEaKIUi, pPaCKpPHIBAIONIUX XapaKTePHBIE CBOWCTBA
TUNAYHBIX TIPEACTABUTENIEH KJIACCOB OPraHUYECKUX BEIISCTB C IICNIBI0 WX WICHTHU(DUKAIMU U
00BsICHEHHsI 00JIaCTH TPUMCHECHUS;

- MPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHUS XMMHUECKHX PEaKIMii Ha OCHOBE 3HAHWH O THUIAX
XUMHYECKOH CBSI3M B MOJICKYJIaX PEareHTOB U UX PEaKIHOHHON CIOCOOHOCTH;

- WCIOJIb30BaTh 3HAHUS O COCTaBe, CTPOCHHMM W XWMHUYECKHX CBOWCTBAaxX BEIIECTB IS
0e30macHOTo MPUMEHEHHs B IPAKTUIECKOH 1eITeTbHOCTH;

- TPHUBOJUTH TMPUMEPHI TMPAKTUYECKOTO HCIIONB30BAHUS MPOIYKTOB IepepabOoTKu HedTU H
MPUPOJAHOTO Ta3a, BBICOKOMOJCKYISPHBIX COCAUHEHUH (TOTUATHIICHA, CHHTCTHUYECKOIO0 KaydykKa,
aIleTaTHOTO BOJIOKHA);

- TPOBOAWTH OMBITHI TIO PACMO3HABAHUIO OPTaHMYECKHX BEIICCTB: TIUICPHHA, YKCYCHOM
KHUCIIOTHI, HETPEJCIbHBIX JKUPOB, TJIFOKO3bI, KpaxMmalia, OCJIKOB - B COCTaBE IUIICBBIX MPOAYKTOB U
KOCMETHYECKUX CPECTB;

- BAaAeTh TpaBWJIaMH U TpHeMaMH Oe30MacHOi paldoThl C XMUMHYECKUMH BEIIECTBAMH, H
nabopaTOpHBIM 00OPYIOBAHUEM;

- yCTaHaBJIMBATh 3aBHCHUMOCTh CKOPOCTH XUMHUYECKOM pEaKIUh U CMEIICHUS XHMHYECKOTO
paBHOBECHs OT Pa3UYHBIX (AKTOPOB C IIETBIO OMpPEJENCHUs ONTUMAIBHBIX YCIOBUH IMPOTEKaHUS
XUMHUYECKUX MTPOLECCOB;

- MPUBOAUTH MPUMEPHI TUAPOIIH3A COJICH B TOBCETHEBHON U3HU YCIIOBCKA,

- TPUBOAWTH MPHUMEPHl  OKHCIUTENHHO-BOCCTAHOBHUTENBHBIX  pEaKIUil B  MPHUPOAE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U )KUIHEACATEIIBHOCTH OPTaHI3MOB;

- IPHUBOJUTH MPUMEPHl XUMHUYECKUX PEaKIIUi, PaCKpPhIBAIONUX OOIIME XMMHUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB - METAJUIOB U HEMETAJIIOB;

- TIPOBOJUTH PAcUeThl HAa HAXOXKIEHHE MOJEKYJISIPHOW (OPMYIBI YIIIEBOJOPOAa 10 MPOAYKTAM
CTOpaHHUs U 10 €r0 OTHOCUTENBHON IUIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOASIINX B €r0 COCTAB;

- BJIaJICTh MpaBWIaMH OE30MAacHOTO OOpalleHUus C EAKUMHU, TOPIOYUMHU M TOKCHYHBIMH
BEII[ECTBAMH, CPEJICTBAMH OBITOBON XHMHH;

- OCYUIICCTBIIATh TOWCK XUMHUYECKOW WH(POpMAalMW 10 Ha3BaHUSAM, UJICHTU(PUKATOPAM,
CTPYKTYPHBIM (pOpMyJIaM BEIIECTB;

- KPUTHYECKH OIICHWBATh W WHTEPIPETHUPOBATH XMMHUYECKYI0 WH()OPMAIHIO, COAEPKAIIYIOCS B
COOOIICHHSIX CPEACTB MaccoBoi mH(popmarmu, pecypcax MHTepHETa, HayIHO-TIOMYJSIPHBIX CTATHSIX C
TOYKH 3PCHUS €CTCCTBCHHOHAYYHON KOPPEKTHOCTH B IEJISAX BBISBICHUS OIMUOOYHBIX CYXKICHUN W
(hopMupoBaHUsI COOCTBEHHON MO3UIINH;

- TIPEACTaBIATH NYTH PEIIEHUS TI00AThHBIX MPOOJEeM, CTOSIIUX IEepel YeTOBEYECTBOM:
3KOJOTHYCCKUX, SHEPTETUYECKUX, CHIPHEBBIX, U POJIb XUMUHU B PEIICHUU dTUX MTPOOIEM.

BbinyckHuKk Ha 6a30BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUTHCH:

- WUIIOCTPUPOBATH HA IPUMEPAX CTAHOBJICHUE U IBOJIIOIUI0 OPraHUYECKOM XMMHUHU KaK HAyKU Ha
pa3IUYHBIX UCTOPUYECKUX HTANaX €€ Pa3BUTHS;

- WCIOJIb30BaTh METOABl HAYYHOTO TIO3HAHWS TPU BBINOJTHEHHH MPOEKTOB M y4eOHO-
WCCJIEeIOBATEIbCKUX 3aJad M0 M3YYCHHIO CBOMCTB, CIOCOOOB TIONYYeHHS M PACIIO3HABAHUS
OPraHUYECKUX BEILECTB;

- OOBACHATH MPUPOIY M CIOCOOBI 00pa30BaHUS XUMUYCCKON CBSI3M: KOBAJICHTHOW (MOJIAPHOM,
HETIOJISIPHO ), HOHHOH, METAJUTMYECKOM, BOJIOPOTHOM - C IETBI0 OMPEACIICHUS XUMHUICCKONH aKTHBHOCTH
BEILECTB;
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- YCTaHaBIWBAaTb TEHETHYECKYI0 CBS3b MEXIy KiaccaMd OPraHWYeCKHX BEIIECTB IS
000CHOBaHUS TNPUHIUIHAIHHOW BO3MOXKHOCTH TIONYYeHHSI OPTaHMYECKHX COEIWHEHUH 3aJaHHOTO
COCTaBa U CTPOCHUS,

- yCTaHABIHMBATh B3aUMOCBSI3M MEXAY (QakTaMd W TEOpUEH, NMPUYMHOW M CJICACTBHEM IIPH
aHaju3e MPOOJEMHBIX CHTyalliii M OOOCHOBAaHWM IMPUHUMAEMBIX PEIICHW Ha OCHOBE XHMHYECKHUX
3HaHUH.

1.4 Conep:xkanuey4eOHOH U CMILTHHBI

Beenenue

Hayunble MeTOABI NO3HAHHA BelleCTB M XUMHYECKHX SIBJICHUIA.

Posip skcneprMeHTa M TEOpUM B XMMHMU. MoJenupoBaHHE XUMHUYECKUX IIPOLECCOB. 3HAUYCHUE
xumud 1pu ocBoeHun mnpodeccuit CIIO u cmenmansHoctelt CIIO TexHomormyeckoro mnpoduis
npo¢ecCHOHANBHOTO 00pa3oBaHUsl.

Paznen 1. O6mas n HeopraHuveckasi XHMHS

1.1 OcHOBHbBIEC IOHATHS U 3aKOHBI XUMHH

Hayunble MeTOAbl MO3HAHHMS BelIeCTB W XHMHUYECKUX sABJeHUi.OCHOBHbIE NOHITHA
XuMHH.OCHOBHbBIE 3aKOHBI XUMHH

BemectBo. Atom. Monekyna. Xumudeckuid anemeHT. AimnoTpomnus. IIpocTeie U ClOXHBIE
BemiecTBa. KadeCTBEHHBIH W KOJHMYECTBEHHBIH COCTAaB BEMIECTB. XWUMHUYECKHE 3HAKA W (OPMYIIEL.
OTHOcCUTENbHBIE aTOMHAsI U MOJIEKYJIgpHast Macchl. KonnuecTBo BelecTna.

CrexuoMeTpus. 3aKOH COXPaHCHUS MAcChl BEIIECTB. 3aKOH IOCTOSHCTBA COCTaBa BEILIECTB
MOJIEKYJISIPHOM CTPYKTYPHI. 3aK0OH ABOTaApO U CIACACTBUS U3 HETO.

HemoHcTpauuun
Mogenun aTOMOB XMMHYECKHUX 3JIeMEHTOB.Mojaenu MOJEKyd HPOCTBIX M CIOXXHBIX BEIIECTB
(rapocTepKHEBbIC u Crroapta -Bpurne6a).Komnekius MPOCTHIX u CJIOKHBIX

BemecTB.HekoTopeieBemecTBakonnyecTBOM 1 Moiab.Moaens MOJSIpHOTO 00beMa Ta30B.AJTOTPONHS
hocdopa, kucmopoaa, 0yoBa.

[Ipodunbable W NpPOPECCHOHATHLHO 3HAYMMBIC 3JIEMEHTHI COACpXKaHUS. AIIOTPOITHBIC
Moaudukanuu yriepoaa (amMas, rpadur), Kucioponaa (KHCIOPOI, 030H), 0JI0Ba (cepoe U 6elroe 0JI0BO).
[ToHsiTHE 0O XUMUYIECKON TEXHOJIOTUH, OMOTEXHOJIOTUY M HAHOTEXHOJIOTHH.

IIpakTnueckoe 3anHsTHe Nel: PacyerHble 3agauyM HAa HaxoKAeHHe OTHOCHTEJbLHOM
MOJIEKYJISIPHOI Maccehl. (24)

IIpakTnueckoe 3anHaTHe Ne 2: PacueTHble 3aJa4yd Ha omnpeJaejeHHe MAaccOBOH 10JH
XHMHYECKHUX 3JIEMEHTOB B CJI0KHOM BemiecTBe (24)

1.2 Ilepuoauueckuii 3axkoH u Ilepumoamueckasi cuctema xuMmudeckuxdiemento JI. H.
MenpeneeBa M CTPOEHHE aTOMa

Ilepuonnuecknii 3akon JI. U. MenneneeBa. Ctpoenne aroman Ilepmoamyeckmii 3akoH
J.A.MenpaeseeBa

Otkpeitue JI. WM. MenneneeBsiM Ilepmomuueckoro 3akona. Ilepuogmdeckwii 3akOoH B
¢dopmynuposke [I. . Menneneesa.llepuonuueckas Tabnuna XUMHUECKUX DJIEMEHTOB - Tpaduueckoe
oToOpakeHHe Mepuoandeckoro 3akoHa. CTpyKTypa NEpHOIWYECKOW TAaOMWIBI: TepuoAbl (Maible |
OoupIme), TPYIIHI (TJIaBHAS U TOOOYHAS).

AToM - cnoxkHas dactuna. SAapo (IpOTOHBI U HEUTPOHBI) W JJCKTPOHHAS 000s0uKa. M30TOmHI.
CrtpoeHue 5JEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB MaibIX NeproAoB. OCOOCHHOCTH CTPOCHHUS
3JIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJBITNX MEPHUO0B (IIEPEXOMHBIX deMeHTOB). [loHsaTHE 00
opbutamsax, s-, p- " d-opOuTasu. DJCKTPOHHBIE KOH(HUTypalud aTOMOB  XHMHYECKHX
anemenToB.CoBpeMeHnHas ¢popmynupoBka [lepuonndeckoro 3akoHa. 3HaueHue [lepuoanmueckoro 3akoHa
u llepuoguueckoi cuctembl xumuueckux d3yemeHtoB JI. M. MeHneneeBa miisi pa3BUTUSL HAyKU U
MOHUMAaHUS XUMHYECKOH KapTUHBI MHPA.

JemoHcTpanun

Paznuunbie  ¢opmer  [lepumogmueckoit  cuctemMbl — xumuueckux — anementos . W
MenneneeBa.JluHaMuuecKkue TaONMUIBI IS MOIETUpPOBaHUs llepmomamdeckoil CHCTEeMBI. DIICKTPU3AIHS
TeJl U UX B3aUMOJICHCTBHUE.



[TpodunbHbIe 1 TPOhECCHOHATBHO 3HAYMMBIE JICMEHTHI COACPKaHHUS.

PannoaktuBHOCTh. Icronp30BaHME pPAagUMOAKTHBHBIX M30TOINOB B TEXHHYECKMX LEJIX.
PentreHoBckoe M3MydeHHE M €T0 UCIOJB30BAHME B TEXHHMKE M MEAUIMHE. MoJaenupoBaHUE KaK METOJ
MPOTHO3UPOBAHMSI CUTyallMl Ha POU3BOJCTBE.

IIpakTuueckoe 3anaTue Ne3: CocrTaBieHHe 3JIEKTPOHHBIX cxeM arTomoB. lloHsTue 00
opburaisx, s-, p- u d-opouranm

IIpakTnueckoe 3anaTue Ne4: CocraBieHHe JIEKTPOHHBIX M 3J1eKTPOHHO-TpapuUecKUX
¢dopmya atomoB

1.3 CtpoeHnne BeunecTBa

Honnasi xumuueckasi cBsizb. KoBajleHTHasi XuMHUYecKasi CBsA3b. MeTa/lInuecKas CBA3b.

Katnonsl, nx oOpa3oBaHWEe W3 aTOMOB B pE3yJbTaTe IIpoIrecCa OKHUCICHHUSA. AHWOHBI, UX
oOpazoBaHHe W3 aTOMOB B pe3yJbTaTe IMpoIlecca BOCCTAaHOBICHHS. VOHHAs CBiI3b KaK CBI3b MEXKIY
KaTHOHAMU W aHWOHAMH 3a CYET OJJIEKTPOCTATHYECKOro MNpuTsxkeHUs. Knaccudukanus HOHOB: IO
COCTaBy, 3HaKy 3apsfa, HATHYHIO THAPATHONW 000oukn. MoHHBIe KprcTamndeckue pemerku. CBoicTBa
BEIIIECTB C MOHHBIM THIIOM KPHUCTAITHICCKON PEIICTKH.

Mexanu3M o00pa3oBaHHs KOBaJCHTHOW CBS3U (OOMCHHBIH W JOHOPHO-aKIICTITOPHBIN).
DIIeKTPOOTPHUIIATEILHOCTE. KOBaJICHTHBIE TONSApHAsS W HEMNOJsApHas CBsA3W. KpaTHOCTh KOBaJCHTHOM
CBsI3U. MOJIEKYJISIpHBIE U aTOMHBIC KPUCTAJUTHIECKHE pemeTku. CBOMCTBA BEIIECTB C MOJICKYIISIPHBIME U
ATOMHBIMU KPUCTAILNTHYCCKUMU PEIICTKAMH.

Meranmnyeckas KpUCTAIUTMYECKAs PelIeTKa U METAITUYSCKas XUMUYeCcKas CBA3b. Duzndeckue
CBOMCTBAa METAJIJIOB.

ArperatHble COCTOSIHMSI BeIIeCTB M BOJOPOIHAfA CBfA3b. UmMCThIe BelecTBA W CMeECH.
JlucnepcHbie CHCTEMBI

TBepmoe, xuakoe W Ta3000pa3HOE COCTOSHHUS BemecTB. llepexon BemecTBa M3 OJHOTO
arperaTHOr0 COCTOSHUS B Apyroe. BomopoHas CBs3b.

[Tonstue o cmecu BemiecTB. ['omoreHHsble U reTeporeHHble cMecu. CoctaB cMeceid: 00beMHast U
MaccoBas J0JU KOMIIOHEHTOB CMECH, MaccoBasi I0JIsl IIPUMECEH.

[Monsitue o pucnepcHoit cucreme. JucnepcHas ¢dasza u aucnepcuonHas cpena. Knaccuduxarms
JIUCTIEPCHBIX cucTeM. [IoHATHE O KOJUIOMIHBIX CHCTEMAX.

HemoHcTpauuun

Mojienb KpUCTAJUIMYECKON PEIIETKH XJIOpU1a HATPHUA.

OO0Opa3npl MHHEpPAJIOB C HWOHHOW KPHUCTAUIMYECKON PEIIeTKOW: KaiabluTa, Tanmuta.Mojenu
KPUCTAJUIMYECKUX  PEHICTOK  «CyXoro  Jjpia»  (wiu  #Woma),  anmasa, rpadura  (Wid
kBapia). I IpuboperHaXUAKUXKpUCTAIIAX. O0pa3Ibl  Pa3IMIHBIX  IHCIIEPCHBIX  CHCTEM: DOMYJIbCHUH,
CyCIIeH3HH, a3po3oJei, reneit u 3omneil. Koarymsauusa.Cunepesuc.OdpexrTunmans.

JlaGopaTopHbIe ONBITHI

[IpuroroBnenne cycneH3nu kapOoHaTa Kamblus B Boje. [lomydeHme SMynbcHH MOTOPHOTO
Macia.O3HaKOMJICHHE CO CBOMCTBAMU JAUCIIEPCHBIX CUCTEM.

[IpodunbHbIe ¥ PO ECCHOHATEHO 3HAYUMBIC HIIEMEHTHI COJICPIKAHMUS.

ITonsipHOCT, CBA3U M MOJAPHOCTH MoJiekyibl. Konaencamus. Texkyudects. Bo3sroska.
Kpucrammsanus. CyOnumanus u aecyOonumanus. AHOManmuu (HU3UIECKUX CBOWCTB BOIBI. Kumkume
KpUCTAJLTBI. MUHEpaIbl ¥ TOPHBIC TIOPOJIBI KAK TPUPOJTHBIC CMECH. DMYIBCUU U CYCIICH3UH. 301U (B TOM
grcie adpo3oin) u renu. Koaryisimus. CuHepesuc.

IIpakTnueckoe 3anaTHe Ne5: CocTaBiieHUe JIEKTPOHHBIX (POPMYJI MOJIEKYJI U onpeieleHne
THNA CBSI3U.

IIpakTnueckoe 3ansiTHe Ne6: BolumcieHne 00beMHON M MAacCOBOH J01M KOMIIOHEHTOB
cMecu. O3HaKOMJIeHHE €O CBOICTBAMU AUCIIEPCHBIX CHCTEM

1.4 Boxa. PacTBoOpBI. DileKTpoJMTHYECKAS] AUCCONMALUS

Bona. PacTBopbl. PacTBopenue

Boaga xak pactBoputenb. PacTBopuMoOcTh  BellecTB. HachlllleHHbIE, HEHACBIIIECHHBIE,
MEPECHIIEHHBIE PAaCTBOPBI. 3aBUCHUMOCTh PACTBOPMMOCTH Tra3oB, >KMJIKOCTEH M TBEPABIX BELIECTB OT
pasnuuHbIX GakTopoB.MaccoBas 051 paCTBOPEHHOTO BEIECTBa.

DJIeKTPOJIUTHYECKAS] TUCCONNAIUS



ONEeKTPONUTHI W HEIJIEKTPOWUTHI.  DINEKTPOJUTHYECKas  auccoluanus.  MexaHu3MBbI
3JEKTPOIUTHIECKON IWUCCOIMAIMN IS BEmECTB C pa3NWYHBIMA THIIAMH XUMHYECKOW CBS3H.
T'mapatupoBaHHble U HETUAPATUPOBaHHBIE HOHBL. CTEMEHb ANIEKTPOIUTUYECKON aucconuanuu. CuibHbIe
U crnadble ANMeKTpoNnuThl. OCHOBHBIC TIOJIOKEHUS TEOPUU SJICKTPOIUTHYECKOW auccoruanuu. KucioTsl,
OCHOBAHWMSI M COJIM KaK AJIEKTPOJHTEHI.

HemoHcTpauuu

PactBopumocth BemectB B Bone.CoOMpaHue ra30B METOJIOM BHITECHEHHs BOJBI.PacTBOpeHHe B
BOJIC CEpPHOM KHCIOTHI M coyiel aMMoHHS.OO0pa3IbIKpUCTAIIOTHIPATOB. 3TOTOBIIEHHE THIICOBOM
noBs3ku.VcripiTanne pacTBOpoOB 3JIEKTPOIUTOB " HEJJIEKTPOJIUTOB Ha npeaMeT
JIUCCOLMAINN.3aBUCUMOCTD CTEIEHU DSJEKTPOIUTHUYCCKON AUCCOIMALMU YKCYCHOM KHCIOTHI OT
paz0OaBiieHuss pacTBopa.JlBUKeHHE OKpalmleHHBIX HOHOB B 3JEKTpuU4eckoM mosne.lIpurorosieHue
“KeCTKOM BOIOBI W YycTpaHeHHEe ee€ KeCTKOCTH.MoHUTH.OOpa3sl MUHEPATbHBIX BOJ Pa3IUYHOTO
Ha3HAYCHUS.

[Mpodunbabie u mnpodeccHOHATBHO 3HAYUMBIC JJIEMEHTHI COJCpXKaHUs. PacTBOpeHHE Kak
(hu3uKo-XxUMHUECKUN TIporiecc. TermmoBeie 3G deKTh npu pacTBopeHmH. KpucramioruapaTsl. Pemenue
3a/1ad Ha MacCOBYIO JOJII0 PAacTBOPEHHOTO BemiecTBa. [IpuMeHeHHe BOABI B TEXHHYECKHX METAX.
’KecTkocTh BOBI M CIIOCOOBI €€ yeTpaHeHuss. MUHEpanbHbIC BOJIBL.

IIpakTuyeckoe 3anaTue Ne7: IlpuroroB/ieHnepacTpopa 3aJaHHON KOHIEHTPAIlUU

1.5 Knaccnduxanns HeopraHm4ecKMX cCOeIMHEHUI 1 UX CBOICTBA

KucJiotbl 1 ux cBoiictBa. OCHOBaHUS M UX CBOMCTBA

KuciioTel kak 3JEKTPOMUTHI, WX KIACCU(PUKANMS 10 Pa3IUYHBIM IPU3HAKaM. XUMHYECKUE
CBOMCTBa KHCIIOT B CBETEC TCOPHH 3JIEKTPOIUTHYCCKON muccoruanui. OCOOEHHOCTH B3aMMOICHCTBUS
KOHILIEHTPUPOBAHHOM CEpHON M a30THOM KUCIOT ¢ MeTamiaMiu. OCHOBHBIE CITOCOOBI MTOTYYCHHS KUCTOTHI.

OcHOBaHUS KaK DJIEKTPONIUTHI, WX KJIACCHU(PUKAIHA [0 Pa3IUYHBIM TMPU3HAKaM. XUMHYECKHE
CBOMCTBA OCHOBAHUM B CBETE TECOPUU IICKTPOIUTHUECCKON qucconuanuu. PaznoxkeHue HepacTBOPUMBIX B
BOjic ocHOBaHWH. OCHOBHBIE CIIOCOOBI MOJYYCHHSI OCHOBaHUH.

Conu u ux cBoiictBa. OKCHIBI U X CBOMCTBA

Conu xak snextponutsl. Colu CpeaHUE, KUCIble U OCHOBHBIE. XMMHUYECKUE CBOMCTBA COJICH B
CBETE TEOPUU IICKTPOIUTHUSCKON Aucconuanuu. CriocoObl moayueHus coiieid. I uaponus coen.

Coneobpasyrolmine 4 HecojeoOpasyromme OKcuabl. OCHOBHBIC, aM(OTEPHbIE M KHUCIOTHBIC
OKCHJBI. 3aBHCHUMOCTH XapaKTepa OKCHAA OT CTENEeHH OKHWCIeHHS O00pa3yloliero ero MeTaia.
Xumuyeckue cBOCTBa OKCUAOB. [lomyueHue okCumoB.

HemoHcTpanuu

BzaumMogeiicTBre a30THOW W KOHIEHTPUPOBAHHOW CEpHOM KHCIOT ¢ MeTaiamu.l opeHue
tdochopa u pactBopeHHe TpoAykTa TopeHus B Boje.llomydenme wu cBolicTBa aM(OTEPHOTO
ruapokcuaa. HeoOparumbidruaponuskapounakanbiys. O0paTuMbIil THIPOIU3 COJICH Pa3IUYHOIO TUIIA.

[IpodunbHble W MpodeccHoHaIbHO 3HAYMMBIE DJIEMEHTHI coiepkaHus. lIpaBuna pazbaBieHUs
cepHoll KkuCHOTHL. Hcmonap30oBaHUME CEpHOM KHUCIOTHI B MNPOMBINUICHHOCTH. Enkue mienouw, ux
HCIIOJB30BaHUE B IPOMBIIUICHHOCTH. ["allieHas u HerauieHas U3BECTh, UX IPUMEHEHHUE B CTPOUTEILCTRE.
T'unic u anebactp, runcosanue. [lonarne o pH pactBopa. KucimoTHas, menoyHas, HeWTpaidbHas cpena
pacTBOpOB.

IIpakTnueckoe 3ansaTe Ne§: BzanMopeiicTBHe KHCJIOT U MIeJ1049eH ¢ OCHOBHBIMH KJIACCAMH
Heoprannyeckux coenqunenuii. Th

IIpakTnuyeckoe 3anaTue Ne9: XumMuyeckue cBOHCTBA OCHOBHBIX KJIACCOBHEOPTaHHMYECKUX
CcOeTUHEeHNH

1.6 XumMnuyeckue peakiuu

Knaccupukanuss xumuveckux peaxkuuil. OKHCIUTEJIbHO-BOCCTAHOBUTEIbHbIE pPeaKIUM.
CkopocTh M 00paTHMOCTh XHMHYECKUX PeaKknui

Peakmuu coemuHeHus, pas3ioXKeHUs, 3aMmemieHus, oOMeHa. KaramuTudeckue peaxiuu.
OOpaTuMble W HEOOpaTHUMBIC PEaKIMU. | OMOTEHHBIE M TE€TEPOTCHHBIC PEaKIMH. DK30TCPMHYCCKUE H
SHJOTEPMUYECKUE peakiuu. TermnoBoii 3pHEeKT XUMUYECKUX peakiuil. TepMOXUMUYECKUE YPABHCHHUS.

Crenenp okuciieHus. OKHUCIUTEIh U BOCCTaHOBJICHHWE. BoccTaHOBUTENh M OKHUCICHHE. MeTon
3JIEKTPOHHOTO OallaHca I COCTaBJICHUS YPaBHEHUH OKUCIUTEIFHO-BOCCTAHOBUTENBHBIX PEAKIIHA.
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CxopocTh XMMHYECKHX peakiuil. [loHATHE O CKOPOCTH XUMHYECKHX peaknuid. 3aBUCUMOCTH
CKOPOCTH XWMHYECKHUX PEaKIUil OT pa3iIuyHBIX (DaKTOPOB: MPHUPOABI PEATHPYIOMIMX BEIIEeCTB, WX
KOHIICHTPAINH, TEMIIEPATyPhl, TOBEPXHOCTH COMPUKOCHOBEHUS U UCTIOIb30BaHUS KaTaJIU3aTOPOB.

OOpaTuMOCTh XUMHUYECKUX peaknuid. OOpaTUMbie W HEOOpATHMBIC PEaKIMH. XUMUYECKOES
paBHOBECHE U CIIOCOOBI €r0 CMEIICHHS.

HemoHcTpanuu

[Mpumepsl HeEOOpaTHMBIX  peaklnuid, WAYMHX C Oo0pa3oBaHWUEM  OCajJKa, raza WiIu
BOABL.3aBUCUMOCTh CKOPOCTH pEaKIMu OT TPUPOJBI pearupyromux BemecT.BzanmozeiicTBue
pacTBOpPOB CEpHOW KHCIOTBI C PACTBOpaMHU THOCYNb(AaTa HATPHUS PAJMUIHON KOHIECHTPAIUH U
TeMmnepaTypbl.Moenb KUMSIIEro ciaos.3aBUCHUMOCTh CKOPOCTH XUMHUYECKOM PEaKIMU OT MPUCYTCTBUS
KaTanu3aTopa Ha NpUMEpPE Pa3JIOKCHUS TMEPOKCHAA BOIOPOJa C MOMOINBIO JAMOKCHIA MapraHua u
KaTtanaspl.Mozens 3iekTpoiusepa.Moienb 3JIEKTPOIU3HON BaHHBI JJIsl MOJIyUYEeHUs alloMUHUA.Mojenb
KOJIOHHBI CHHTE3a aMMHUaKa.

JlaGopaTopHbIE ONBITHI

Peakmust 3amereHus Menu JKelle30M B PAacTBOpE MEAHOTO Kymopoca. Peakmum, uaymue c
obpazoBaHHeM OcCajKa, ra3a WIH BOJBL.3aBUCHMOCTh CKOPOCTH B3aWMOJEWUCTBHS COJISTHON KHCIOTHI C
MeTallJIaMU OT UX MPHU- POJBL.3aBUCUMOCTh CKOPOCTH B3aUMOACHCTBUSI IIMHKA C COJISTHOM KUCIOTOH OT ee
KOHIICHTPAITNN.3aBUCUMOCTh CKOPOCTH B3amMmojieiicTBusl okcuma menu (II) ¢ cepHOM KHCIOTOH OT
TEeMITepaTypHI.

[IpodunbHbIe ¥ TPOhECCUOHATEHO 3HAYMMbIC AIEMEHTHI cojiepkanus. [loHsTHe 00 arekTponmse.
OIIeKTPOJIU3 PACIUIaBOB. OJEKTPOJIM3 PACTBOPOB. JNEKTPOJUTHUYECKOE IMOIYUYCHHE aTIOMHUHHUSL.
IIpakTyeckoe TpPUMEHEHHE DIeKTpoiu3a. [anpBaHommacTuka. [ ambpBaHocTerws. PadwHMpoBanme
[BETHBIX METAJLJIOB.

Kartanus. I'oMoreHHele U TeTeporeHHble KaTanusatopbl. [Ipomotopel. Katanutuueckue sabl.
NHrHOUTOpHI.

[IponsBoacTBO aMMHaKa: ChIphe, almmapaTypa, HaydHbIe TIPUHITATIBL.

IIpakTHyeckoe 3aHATHE Nel0: CocraBienne YPaBHeHHM OKHCJIHMTEIbHO-
BOCCTAHOBUTEJbHBIX PeAKIUil U JIEKTPOJIN3a

IIpakTnueckoe 3ansatue Nell: Peakuuu, uaymme ¢ o6pa3oBaHneM 0cajaKa, ra3a Wid BOJbI.
Th. ®aKTOpbl, BIUAOIIHE HA CKOPOCTh PeaKI[UH.

1.7 MeTaJIbl M HEMeTANJIbI

Mertanabl. Hemera/uibl

OCOOCGHHOCTH CTPOCHUSI aTOMOB H KpHCTAUIOB. (Du3HUECKHEe CBOWCTBA METAJIJIOB.
Krmaccudukamus MeTamioB 1O pa3lnYHBIM  INPU3HAKaM. XHUMHYECKHE CBOMCTBA METAJJIOB.
DIIEKTPOXUMHUYCCKUN P HATIPSHKEHUH METAIIOB. MeTamioTepMus.

O6mue crmocoObl monydeHus weramwioB. [loHstne o wMetamnyprum. I[lupomerammyprus,
TUAPOMETAILTYPIrUs U 3NIeKTpoMeTauTyprusi. CIuiaBbl YepHBIC U [IBETHBIE.

OCOOCHHOCTH CTpPOCHHUS aTOMOB. HemeTamisl - MPOCThIC BEMIECTBA. 3aBHCHMOCTH CBOMCTB
rajJoreHoB OT HUX TMOJIOXKEHUS B Hepuoauueckoil cucteme. OKHUCIUTENbHBIE U BOCCTAHOBUTEIBHBIC
CBOMCTBA HEMETAJJIOB B 3aBUCUMOCTH OT UX IMOJIOKEHUS B PSAY SIACKTPOOTPULIATEIHLHOCTH.

HemoHcTpauuun
Konnekmus metamios.B3anMozeiicTBue MeTauIoB ¢ HEMeTaUIaMu (Kelie3a, IMHKA U aTFOMUHUS
c cepoit, ATIOMUHUS c Hoaom, CYPbMBI c XJIOpOM, ropeHue Kenesa B

xjope).l'opeanemeTamioB. AmroMmuHOTEpMuUs. Kommekust  HeMeTauioB. [ opeHme HeMeTaluioB  (Cepwl,
tdhochopa, yris). BeiTecHeHnEe MeHee aKTHBHBIX TajJOTEHOB M3 PACTBOPOB MX COJICH 0ojiee aKTHBHBIMH
rajoreHaMu.Moienb TPOMBIIUICHHON yCTaHOBKHM JIsI MIPOU3BOJCTBA CEPHOM KHUCIOTHI. Mopenb meuyu
JUIs 00kMra M3BeCTHsKA. KoJIeKIWW MpOAYKIMIA CUIMKATHOW MPOMBINUICHHOCTH (cTekna, dapdopa,
(asiHCa, IEMEHTa Pa3IMYHBIX MApPOK H JIp.).

JlaGopaTopHbIEe OTBITHI

3akanka © OTHyCK cTanu.O3HAKOMIIEGHHE CO CTPYKTypaMH CEporo H OeJoro 49yrysa.
Pacno3naBanue pyJ xkenesa.

[Mpodunbable M TMpodeccHOHATBFHO 3HAYUMBIE BIIEMEHTHI coJiepxanus. Koppo3uss MeTaiios:
XUMHYECKas U SJEKTPOXUMUYECKasi. 3aBUCUMOCTb CKOPOCTH KOPPO3UH OT YCIOBUI OKPY’KaIOIIEH Cpeabl.
Kiaccudukanus koppo3ud METANIOB MO Pa3iHYHbIM mpu3HakaM. CrocoObl 3alUThl METaNIOB OT
kopposuun.IIpou3BoacTeo uyryHa u ctanu.llonyueHre HeMeTauioB GPaKkIMOHHONW MEPErOHKOMN KHUIKOTIO
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BO3lyXa M 3JIEKTPOJU30M PAcCTBOPOB WMJIM PACIUIABOB 3JIEKTPOJIUTOB.CUIMKATHAS HPOMBIILIEHHOCTb.
IIpou3BoACTBO CEPHOI KUCIOTHI.

IIpakTnueckoe 3ansiTne Nel2:Tlomrydyenue, codupaHne M pacmo3HaBaHHMe ra3oB. Pemenne
JKCIEPUMEHTAIbHBIX 32124

IIpakTuueckoe 3ansiThe Nel3: 3akanaka M oTrmyck cranu. PacnosHaBaHme pyn kejie3a.
Pemenue pacyeTHbIX KOMOMHMPOBAHHBIX 33124

Paznen 2. Opranuyeckasi XuMus

2.1 OcHoOBHBbIC TIOHSTHSI OPraHMYecKOW XHMHHM MW TEeOPHSA CTPOEHHS OPraHNYeCKUX
coelMHEeHU

Ilpeamer  opranmveckoii  xumuu. Koiaccudpuxanuss  opraHuvecKHXx  BellecTB.
Knacenpukanus peaknuii B OpraHu4ecKoi XuMuH

[IpuponHsle, HCKYCCTBEHHblE M CHHTETHYECKHE oOpraHudeckue BeniecrBa. CpaBHeHUE
OpPTraHUYECKUX BEIIECTB C HEOPTaHUIECKUMHU.

Teopust cTpoeHus: opraHudeckux coemuHeHuil A. M. bytnepoBa BaneHTHOCTH. XHUMHUECKOE
CTPOEHHUE KaK MOPAJOK COETUHEHHUSI aTOMOB B MOJIEKYJIBI 110 BaJIEHTHOCTH.

OcCHOBHBIE TIOJOKEHHUS TEOPHH XHMHYECKOTO cTpoeHwms. M3omepus m m3oMepbl. XUMHUYECKUE
(hopMyITBI 1 MOJIETTH MOJIEKYJI B OPTaHMYECKON XMMHH.

Knaccuduxamusi BemecTB MO CTPOSHHUIO YIJIEPOJHOTO CKeleTa M HaJHYUI0 (DYHKIHMOHATBHBIX
rpyni. 'omonoru u romonorus. Hauana Homenxnarypst [IUPAC.

Peakmuu  mpucoenuHeHuns — (THIPUPOBAaHHSA, TalOTEHHPOBAHUS, THAPOTAIOTEHUPOBAHMUS,
ruAparanuu). Peakiuu oriieruieHns (AeTUAPUPOBAHUS, JCTUAPOTAIOTCHUPOBAHUS, [ETHAPATAIUN).
Peaknun 3amenienus. Peakuny nsoMepusanuu.

HemoHcTpanuu

Mojenu MoOJEKyJl TOMOJIOTOB W HM30MEPOB OpraHMYecKUX coeauHeHuil.KauecTBeHHOE
oOHapy)KeHHUe yriiepoJa, BOAOPOAa U XJIOpa B MOJIEKYJIaX OPraHUYEeCKUX COCAUHEHUI.

JlabopaTopHBIii OTIBIT

Uzrotornenne mozeneidl Moyiekyn opraHudeckux BeriecTB.IIpodwmibHbie U mnpodeccnoHaabHO
3HaYUMBIE DJJIEMEHTHl coaepkaHus. Ilonstue o cyOcTpare M peareHte. Peakuuu OKHUCIEHUS U
BOCCTAHOBJICHUSI OpraHnueckux BemiecTB. CpaBHEHHE KiacCH(HUKAIMKM COSAMHEHUH U KiIacCUPUKALIUH
peaxkiuii B HEOPraHUYECKOM U OpraHuYeCKON XUMUHU.

IIpakTnueckoe 3ansitue Nel4: Pacuer MaccoBol [10JM 3JIeMEHTOB B OPraHM4YecKUX
BellecTBaX. BBIBOJ MONEKYISIpHOH (OPMYJIBI 10 MaCCOBBIM JOJISIM 3JIEMEHTOB

IIpakTnueckoe 3ansitue NelS: M3rorosiieHue mMoaesned MOJIEKY/J OPraHMYeCKHX BelIeCTB.
CocTaBjeHne CTPYKTYPHBIX (popMYJI FTOMOJIOTOB H H30MEPOB.

2.2 YruaeBoaopoabl M UX NPUPOIHBIE HCTOYHUKH

AJIKaHBI. AJIKeHbI

ATKaHBI: TOMOJIOTHYECKHI DA, U30MEpUSl U HOMEHKJIATypa aJIkaHOB. XHUMHUYECKHE CBOICTBa
anKaHoB (METaHa, 3TaHa): TOPEHHE, 3aMELICHKE, Pa3lIoKeHue, neruapuposanue. [lpuMeHeHne aaKaHoB
Ha OCHOBE CBOICTB.

OTWIIeH, €ro TMOJydYeHHe (IEeTUAPUPOBAHUEM JTaHA, JAETOJUMEpU3aIliell IONMATHIICHA).
l'omonornueckuii psin, U30MepHsl, HOMEHKIATypa ajJKeHOB. XMUMHUYECKHUE CBOWCTBA JTUJICHA: TOPEHHE,
Ka4eCTBEHHBIE peaknuu (oOeclnBednBaHWEe OpOMHON BOABI M pacTBOopa IIepMaHraHaTa Kajus),
ruApatanys, monuMepusanus. [I[pumeHeHne 3TuaeHa Ha OCHOBE CBOICTB.

JueHbl 1 Kay4yKHu. AJKUHBI. ApeHbl.IIpupogHbIe HCTOYHUKH YIJIeBOIOPOIOB

[lonsaTre o gueHax Kak yriaeBOAOPOJAX C ABYMS ABOWHBIMH CBA3SIMH. CONpPSIKCHHBIE IUEHBI.
XuMu4eckue cBoicTBa OyraameHa-1,3 u m3omnpeHa: obeciBednBaHue OPOMHON BOABI U MOJIMMEPHU3AIIHS
B KayuyKku. HaTypanbHbIil 1 cHHTeTHYeCKHE KaydyKH. Pe3nHa.

AuerwieH. XuUMHYECKHE CBOICTBa alleTWICHA: TOpeHHe, o0ecuBeuYMBaHUE OPOMHOM BOIBL,
MPUCOEAUHEHUN XJIOpOBOJOpoAa M Tuapatanus. IIlpuMeHeHue aleTuiieHa Ha OCHOBE CBOWMCTB.
MexkiaccoBasi HU30MEpPHS C aJKaIueHAMU.

Benzon. Xumuueckue cBoiicTBa OeH30Jla: TOpPEHHME, PEAKIHMH 3aMelleHHs (rajJoreHUpOBaHHE,
HUTpoBaHue). [[pumeHenne 6eH301a Ha OCHOBE CBOMCTB.

ITpuponHblii ra3: cocTaB, NpUMEHEHNE B KAUECTBE TOIIMBA.

Hedts. CocraB u nepepabotka HeTH. [leperonka nedtu. HedprenpomyKThl.
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HemoHcTpauuun

l'openue merana, stuneHa, arnermieHa.OTHOIIEHWE MeTaHa, 3THJIEHA, alleTH/eHa W OeH305a K
pacTBopaM mepMaHTraHata Kamus u OpoMHO# Bome.llomydyeHwe STuieHaA peaknued IeruapaTariu
3TaHOJIa, alleTUIICHA - THAPOJIM30M KapOuaa Kainbius.PasnokeHne kaydyka Mpyu HarpeBaHUU, UCTIBITAHUC
NPOAYKTOB pasloXeHWsi Ha HenpeaeiabHocTh.Komteknus o0pa3noB HepTH W HEPTENPOIYKTOB.
Konnexmus «KamMeHHBIN yToiabs M MPOAYKIHS KOKCOXUMUYIECKOTO TIPOU3BOICTBAY.

JlaGopaTopHbIEe ONBITHI

O3HaKOMJICHHE C KOJUICKIIMEH 00pa3iioB HeTH U IPOIYKTOB ee mepepadboTku. O3HAKOMIICHHE C
KOJUIEKITHEH KaydyKOB U 00pa3liaMu U3EIUi U3 pe3UHBI.

[MpoduibHble M NPOQPECCHOHATBLHO 3HAYUMBIC 3JIEMEHTHI cojepxkaHus. [IpaBuimo B. B.
MapkoBHaukoBa. Kiaccudukanus v HasHadueHue KaydykoB. Kiaccudukanus v Ha3HAUCHHE PE3WH.
Bynkanmuzamus kayuyka.llomydeHre ameruneHa MUPOIU30M METaHa M KapOWIHBIM criocoOoM. Peaknms
MOJUMEPU3ALNN BUHUIXJIOpUAA. [IONMUBUHUIXIOPUA U €ro mpuMeHeHue. TpuMepusaius aleTUIeHa B
oenson.llonsitTue 06 skcrtpakuuu. BoccTraHOBIeHHE HUTPOOEH30J7a B aHWIMH. | OMOJIOTHYECKHH PsA
apenoB. Tomyon. HutpoBanue tonyona. TpoTwmin.OCHOBHBIC HAPABICHUS MPOMBINIICHHONW TTepepadboTKu
npupoHOTo Ta3a. [lomyTHEIH HePTAHOHU ra3, ero nepepadorka.llpomeccsl MpOMBITTUICHHONW TTepepadboTKu
He(pTH: KpekuHr, pupopMuHr. OKTaHOBOE UYHMCIO OCH3MHOB M IIE€TAHOBOE YHUCIO JU3EIBHOTO
torunBa. KokcoxnMuueckoe mpou3BOACTBO U €T0 MPOIYKIIHA.

IpakTyeckoe 3aHsiTue Nel6:O3HakomiIeHHe ¢ KoJUIeKI[Hel 00pa31noB HedpTH U MPOAYKTOB
ee nmepepadoTkn.O3HAKOMIIEHHE ¢ KOJUIEKIHeH KayYyKoB M 00pa3naMy U3/1eJINi U3 pe3HHbI

IIpakTnueckoe 3anaTHe Nel7: PemeHne pacyeTHBIX 3aaa4

2.3 Kucaopoacoaep:kamnue opraHudeckue coeJuHeHus1

Cnuptbl. ®eHoJ1. AJIb/IeTHbI.

[Tony4enne Tanona 6pokeHHEM TIIOKO3BI U THApATAIMe dTUIeHA. | uApoKCHIpbHAS Tpynna KaKk
(yakunonanpHas. [loHsATHE O TpemenbHBIX OJHOATOMHBIX CHUPTAaX. XHWMHYECKHE CBOWMCTBA ATaHOJA:
B3aUMOJICHCTBUE C HATPUEM, OOpa30BaHHME MPOCTHIX M CJIOXKHBIX 3(PHUPOB, OKHUCICHUE B AalbJCTHI.
IIpuMmeHeHue 3TaHONIa HA OCHOBE CBOMCTB. AJIKOT'OJIU3M, €T0 MOCIEACTBUS AJI1 OpraHu3Ma 4YeloBeKa U
MpeaypexIeHue.

[munepuH  kak OpeACTaBUTENhb MHOTOATOMHBIX —CHUPTOB. KadyecTBeHHass peakius Ha
MHOTOATOMHBIE CTUPTHI. [I[pruMeHeHre runepuHa.

dusnyeckre U XUMHYECKHe CBOMCTBa peHona. BlanmHoe BiusHUE aTOMOB B MoJieKyie (heHoma:
B3aMMOJICHCTBUE C THIPOKCHUIOM HATpHUsl W a30THOW KucioToi. I[lpuMeHenme ¢deHoIa Ha OCHOBE
CBOMCTB.

[Tonsitne 06 ampmermmax. AJpAeTHAHAS TPyIa Kak (QyHKIHOHambHas. PopManpIerun U ero
CBOWMCTBAa: OKHCIIEHHE B COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAaHOBIIEHHE B COOTBETCTBYIOIIMI CIUPT.
ITonyyeHue anpIerupoB OKHCIEHUEM COOTBETCTBYIOIIMX cmHPTOB. lIpuMeHeHue dopmanpaeruma Ha
OCHOBE €r0 CBOMCTB.

KapOonoBbie kuca0Thl. C10:kHbIe 3QUPBI M )KUPbI. YTJIEBOAbI

[lonsatne o xapOOHOBBIX KucioTax. KapOokcunbHas rpynma Kak —(yHKOHOHAJIbHAS.
l'omonorudeckuit psig OpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KucioT. [lomydeHme KapOOHOBBIX
KHCJIOT OKHCJIICHHEM allbJICTHI0B. XHMHYECKAE CBOMCTBA YKCYCHOW KHCIIOTHI: OOIIHE CBOMCTBA C
MUHEPATbHBIMH KHCIOTaMH W peakuusi stepuukanuu. [IpuMeHeHHe yKCYCHOHW KHCIOTBI Ha OCHOBE
CBOMCTB. BhIcine >XKUPHBIE KUCIOTHI HA MPUMEPE NMaJIbMUTUHOBON U CTEAPUHOBOM.

[Tonydenme cioxHBIX 3(UpPOB peakiued dTepudukanuu. CroxHbie dPUPH B MPHUPOIAE, UX
3HaueHue. [IpuMeneHmne c10KHbIX 3(UPOB HA OCHOBE CBOWCTB.

Kupsr kak crnoxubie 3¢gupsl. Knaccudukanus xupoB. XMMHUUECKHE CBOUCTBA KXUPOB: TUAPOIU3
Y TUJIPUPOBAHUE XKUAKUX KUPOB. [[prMeHeHue KUPOB HA OCHOBE CBOMCTB. Mblia.

VYraeBonsl, X Ki1accupuKanus: MOHOCaxapH sl (TIII0K03a, HPYKTO3a), AucaxapHuisl (caxaposa) u
noJucaxapuasl (Kpaxmai U IeJUTI0N03a).

I'roK03a - BEIIECTBO ¢ JIBOHMCTBEHHOH (GYHKIMEH -aJIbACTHAOCIUPT. XHMHUYCCKHE CBOWCTBA
TJTIOKO3BI: OKHCIIEHHE B TIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOHWT, CIIHPTOBOE OpO’KEHHE.
[IpumeHeHue TI0K036I HA OCHOBE CBOMCTB.

3HaueHHE YIJIEBOJOB B JKMBOM MpUpoJAe W KU3HM denoBeka. I[loHdAtne o peakmusax
MOJINKOHIEHCAIIMHU ¥ THAPOJIN3a Ha TIpUMepe B3aNMOIIPEBPAIICHUN: TIII0K03a <> TIOJIMCaXapu/I.

JeMoHcTpanuu
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Oxucnenune cnupra B anpaerun.KadecTBeHHbIE ~ peakM  HA  MHOTOATOMHBIE
criupTel.PacTBoprMocTs (eHONa B BOAe MpW OOBIYHOW TeMIiepaType W HarpeBanuu. KadecTBeHHBIE
peakuuu Ha ¢eHon.Peakiusi cepeOpsSHOrO 3epKana anbIernJoB M TIIOK03bl.OKHCICHHE albIETHI0B U
TJIIOKO3BI B KUCIOTY ¢ moMomisio Tuapokcuaa meau (I1). KauectBennas peakius va kpaxman. Komnekuus
3()UPHBIX Macell.

JlaGopaTopHBIE OTBITHI

PactBopenue raunepuHa B Boie u B3aumojelictBue ¢ rumpokcupoM meau (II). CeoiictBa
YKCYCHOM KHCIIOTBI, OOIIME CO CBOWMCTBAMH MHWHEPAIbHBIX KHCIOT. JloKa3aTeahCTBO HEMpEeAeNbHOTO
xXapakTepa JKHAKOTO J>KHpa.B3amMmosmelicTBHe TIIOKO3bI W caxapo3bl ¢ rumapokcumom wmenm (11).
KauectBennas peakuus Ha kpaxmainllpo¢unbHbie W nOpodecCHOHANIBHO 3HAYMMBIE DJIEMEHTHI
conepkaHus. MeTHIIOBBIH CHUPT M €0 MCIIOJIB30BaHUE B KAU€CTBE XMMUYECKOT'O CHIPBS. TOKCHYHOCTD
METaHOJIa ¥ TIpaBUJIa TEXHUKH 0€30MacHOCTH MpU paboTe ¢ HUM. DTWICHIJIMKOINb M €ro MpHUMEHEHHE.
TOKCHYHOCTB STUJICHTIIMKOJIS U TpaBUiIa TEXHUKH Oe30macHocTH npu pabote ¢ HuM.Ilonydenue denona
U3 MPOAYKTOB KOKCOXMMHYECKOI0 MPOM3BOAcTBa U W3 OeHzona.llonukonaencanus (opManbaeruia c
(heromoM B (eHOTOGOPMANBACTHIHYIO CMOTy. AmeTtampierua. IloHATHE O KETOHAaX Ha IIpUMEpe
aretoHa. llpuMeHeHne ameToHa B TEXHHMKE W MPOMBIIUIEHHOCTH.MHOT0o00pa3ne KapOOHOBBIX KHCIOT
(I1aBeneBON KUCIOTHI KaK ABYXOCHOBHOM, aKpHJIOBOM KHUCIOTHI KaK HENpEeAeIbHON, OCH30HHOM KUCIOTHI
Kak apomaTtudeckoii).IlnerkooOpa3yromue macia. 3amMeHa JKAPOB B TEXHUKE HEMHUIIEBBIM CBHIPHEM.
CunTteTnueckne Morolue cpeactsa.MoouHOKHCIoe OpoKeHne TIIIOK03bl. KHciioMomo4yHbIe TPOIYKTHI.
CunocoBanue kopMoB. HutpoBanue nemntono3sl. [Inpokcunus.

IIpakTnueckoe 3ansaTne Nel8:CocraBiieHHe XHMHYECKMX YpPaBHEHHIl MO cxeMaM
npeBpameHni

IIpakTnueckoe 3anaTue Nel9: Xwumunuyeckme  cBOiicTBa  KHCJIOPOJACOAEPKAIINX
OpraHuvecKux coeluHeHUii. PacTBopeHue riavuepuHa B BoAe U B3aUMOJCHCTBHE C THAPOKCUIOM MEIH
(IDYrneBogsl. XuMUYeCKHE  CBOMCTBa  yrjeBoaoB. KadecTBeHHas peaknmss Ha  Kpaxmal.
BzaumoneicTBre TIIOKO3BI B caxapo3bl ¢ TuapokcuaoM mean (11)

2.4 AzoTcoaep:xamnue oprannyeckue coeqnuenus. Iosaumepsl

AMMHBI

[Monsitne 00 amuHax. AnudaTUYecKue aMUHBI, UX KJIACCH(UKAIUI U HOMCHKIATypa. AHUIUH
KaK opraHuveckoe ocHoBanwue. [lonyuenue anmimHa u3 HuTpoOeH30Ma. [IpruMeHeHe aHMIMHA Ha OCHOBE
CBOWCTB.

AmuHokucaorol. beaku. IMoaumepsbt

AMHHOKHUCIIOTBI  Kak  aMdoTepHble  AUGYHKIMOHAILHBIE  OPraHUYECKHE  COCAUHCHUS.
XWMHYECKHE CBOMCTBA aMHUHOKHCIOT: B3aMMOJEHCTBHE CO MIENIOYaMH, KUCIOTaMUd W APYT C APYToM
(peaxmust monukoHAeHcauy). [lenTuaHas cBa3p ¥ nonunenTuasl. [I[prMeHeHre aMIHOKHCIIOT Ha OCHOBE
CBOMCTB.

[lepBuuHasi, BTOpWYHAs, TPETUYHAS CTPYKTYyphl OEIKOB. XWUMHUYECKHUE CBONCTBA OEIKOB:
ropeHue, AeHaTypamws, THAPOIN3, [IBETHBIE peakini. bronormdeckue QyHKINN OETKOB

Benku u monucaxapuabl Kak OMOTIOTUMEDHI.

IInacTmaccsl. BonokHa, nx kiaaccuukanus. [lonxydyenue BoJ10KoH

[Tonmy4yenune moimuMepoB peaknneld MOJUMEPH3ANUN U MOJUKOHACHCAINH. TepMOIUTacCTHIHBIE U
TepMOpeaKTHBHBIE MIacTMacchl. [IpeacraBureny miacTMacc.

OTaenbHbIE TPEACTABUTENN XUMUUYECKUX BOJIOKOH.

HemoHcTpanuu

B3ammoneiicTBe aMMuaka M aHWIWHA C COJSHOW KucioTod. Peakmmsi anmiamHa ¢ OpoMHOI
Boj0M. Jloka3aTenbCTBO Hanuuus (yHKIMOHAIBHBIX TPYII B PacTBOpax aMHHOKHCIIOT. PacTBopeHme u
ocaxeHue o0enkoB.l[BeTHBIC peakiuu OenkoB.I OpeHNe NTHYBETO Mepa U MEepPCTIHOW HUTH.

JlaGopaTopHBIE OTBITHI

PactBopenue OenkoB B Boje.OOHapyxeHHE OCIKOB B MOJIOKE U MsICHOM OyiboHe.JleHaTyparius
pacTBopa Oeika KyprHOTO siilia CIUPTOM, PACTBOPAMHU COJIEH TSHKEIIBIX METAJJIOB U TIPU HATPECBAHUH.

[Mpodunbable ¥ NPO(ECCUOHANBHO 3HAYMMBIC 3JEMEHTBHI COJCPKAHUS. AMHHOKAIPOHOBAs
kucnoTa. KampoH kak mpeacTaBUTENh MOJWAMUIHBIX BOJOKOH. Mcmomp3oBaHUE THApONM3a OETKOB B
npoMeIuieHHocTH. [lonuBuHMWIXI0pUA, noauterpadTopaTuicH (teduion). denonodopmabaeruaHbie
mnactMaccesl. Hemtynoun. [IpoMelieHHOE TPOU3BOACTBO XUMUYECKUX BOJIOKOH.

IIpakTnueckoe 3ansaTue Ne20: Pacnmo3naBaHue mJjacTMacc U BOJIOKOH. Pemenue
IKCIEPHUMEHTATbHBIX 3aja4 Ha UIeHTH PUKALTMIO OpPraHu4ecKux coeTUHEeHn

13



2 TEMATHYECKOE IINIAHUPOBAHUE
B Tabmuite ykazan oO0BEM BpEeMEHHM, 3aIUTAHMPOBAHHBIM Ha pealln3alliio BCEX BHIIOB

yueOHOM padOTHI:

Bun yueOHoii padboTshI

O0BLeM yacoB

MakcumaabHasi yueOHasi Harpy3ka (Bcero)

116

Oo0s13aTe/IbHASI AyIUTOPHAsI YueOHAasi HATPY3Ka (BCero) 78
B TOM YHCJIE!
JICKIUU 38
MPAaKTUYECKHUE 3aHATUS 40
CamocTosiTeIbHasi padoTa 00y4yarnierocs (Bcero) 38

IIpome:kyTouHas arTectanus B popme: nuddepeHITMPOBAHHEIN 3a4eT

2.1 TemaTnuyeckuii miian no aucuunianne OYJ1.09 Xumus

Makec. Cp KoJyinuecTBo ayIMTOPHBIX YACOB
yueo. HpaxkTHy.
HaumeHoBaHue pa3aesioB U TeM Harpy3kKa Beero Teoperuu. | (ceMuHapc
CTyJAEHTa o0yuyeHue | Kue)
(uac) 3aHATUA
Brenenue. 1 - 1 1 -
Pazjnen 1. O01as u HeopraHiumyeckas XuMus 65 20 45 19 26
Tewma 1.1 OcHOBHBIE TOHATHS U 3aKOHBI XUMUHU 6 1 5 1 4
Tema 1.2 Ilepuomnueckuii 3akoH u Ilepmommueckas 10 4 6 4
cucreMa xumuueckux a3neMeHtoB J.U.Menneneera u
CTPOCHHE aToMa
Tema 1.3 CtpoeHue BemecTna 11 3 8 4 4
Tema 1.4 Boma. PactBopel. DiekTpoauTHdecKas 10 4 6 4 2
JIUCCOITUAITUS
Tema 1.5 Knaccudukaius HeopraHU4ECKUX COCTUHEHUH 12 4 8 4 4
U UX CBOWCTBA
Tema 1.6 XuMudeckne peakiimu 8 2 6 2 4
Tema 1.7 MeTainsl 1 HEMETaJJIbI 8 2 6 2 4
Paznea 2. Oprannyeckasi XMMHUsl 50 18 32 18 14
Tema 2.1 OCHOBHbBIE TOHATHS OPTAaHMYECKOW XUMHUHU 8 2 6 2 4
WUTEOPHsI CTPOEHUS] OPraHUIECKHUX COSTMHEHUH
Tema 2.2 YTneBogopoIbl M UX TPHUPOTHBIE HCTOUYHUKH 14 6 8 4 4
Tema 2.3  Kucnopoacoxepxamue — OpraHH4ecKue 12 4 8 4 4
COCJIMHEHUS
Tema 2.4 A3oTcopepikaliue OPraHMYCCKHE COCTUHEHUS. 14 6 8 6 2
TTonumepsl
JAuddepeHuupoBaHHbIN 3a4eT 2 - 2 2 -
Bceero no gucuuninge 118 38 78 38 40
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2.2 XapaKTepucTHKA OCHOBHBIX BUI0B Y4e0HOM 1eITeJIbHOCTH CTY/IEHTOB

Conep:xanue 00yueHust

XapakTepuCTHKA OCHOBHBIX BUJOB 1eATeJIbHOCTH CTY/ICHTOB
(Ha ypoBHe Y4eOHBIX JeCTBHI)

Baxkuelue XMMHYeCKHe

IMOHATHUSHA

YMenue fmaBaTh  ONpeAeNieHHe ©  ONEpPHUpOBaTh  CIEMYIOIIUMHU
XUMUYECKUMU TIOHSTHUSIMHU: BEIIECTBO, XMMUYECKUU DJIEMEHT, aToM,
MOJICKYJIa, OTHOCHUTENbHbIE aTOMHAasi W MOJEKYJSIpHAas Macchl, HOH,
AIJIOTPOINS, W30TOIBI, XUMHYECKas CBs3b, AIIEKTPOOTPUIATEIHHOCTS,
BAJICHTHOCTb, CTEMEHb OKHUCIICHHS, MOJIb, MOJIpHAs Macca, MOJISIPHBII
o0beM  Ta3000pa3HBIX  BEIIECTB, BEIIECTBA  MOJEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO  CTPOCHHS,PACTBOPBI,DJIEKTPOIUT W HEDJIEKTPOJIHT,
JNEKTPOIUTHYECKAs TUCCOIMAINS, OKHCIUTENh W BOCCTAHOBUTEID,
OKHUCIICHUE M BOCCTAaHOBJICHHE, TEIUIOBOM 3PQEKT peakiuu, CKOPOCTbH
XIMHYECKON peaklnu, KaTajlu3, XHMHYECKOE PaBHOBECHE. YTIIEPOTHBIN
cKeJeT, (yHKIIMOHAIbHAS TPYIIa, U30MEPHS, TOMOJIOTHS

OcHOBHbBIE 3aKOHBI XHMHH

DopMyIHpOBaHUE 3aKOHOB COXPAHEHUS! MACCHI BEILIECTB U MOCTOSHCTBA
COCTaBa BEIIECTB.

YcTaHOBKa MPUYMHHO-CIIEICTBEHHON CBA3H MEXIY COAEP)KaHHWEM JITHX
3aKOHOB U HallUCaHHEM XMMUYECKUX (hOpMYJT U YpaBHCHUH.

VYcraHoBKa 3BOJIOLMOHHON CYIIHOCTH MEHJCIEEBCKOM U COBPEMEHHOM
dhopmymupoBoK mepuoauyueckoro 3akona [1. 1. Menneneesa.

OO0OBscHEHUE PU3NIECKOTO CMBICTA CUMBOJIMKH TIEPUOINYSCKON TaOIHIIbI
XUMUYECKUX SJIEMEHTOB
1. 1. MeHnneneeBa (HOMEpOB dJIEMEHTA, IEPHUOIa, TPYNIBI) U YCTAHOBKA
MPUYUHHO-CIIEICTBEHHON  CBSI3M  MEXAY CTpPOEHHEM aTroMa |
3aKOHOMEPHOCTSIMA HM3MEHEHHSI CBOMCTB AJIEMEHTOB M 00Opa30BaHHBIX
VMU BEIIECTB B TIEPHOJIaX U TPYIIIax.

XapakTepucTHKa DJJIEMEHTOB MalbIX W OONBIIMX MEPHOAOB IO WX
nosioxkeHuto B Ilepuonnyeckoit cucreme JI. 1. MenneneeBa

OcHOBHBIE TEOPHH XUMHH

VYcraHoBKa 3aBUCHMOCTH CBOMCTB XMMHUYECKUX BEIIECTB OT CTPOCHUS
aTOMOB O0Pa3yIONINX UX XUMHUYIECKUX IIIEMEHTOB.

XapakTepucThKa  BaXKHEHIIMX  TUIOB  XUMHUYECKMX  CBA3EH U
OTHOCUTEIBHOCTU 3TOU TUIIOJIOTHH.

OO0bsacHeHNEe 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOEHUS
KPUCTAJUTMYECKUX PEIIETOK.

DopMyIHpPOBKA OCHOBHBIX TIOJIOKEHUM TEOPUU BIEKTPOIUTHUECCKOU
JUCCOIMAIINY U XapaKTEPUCTHUKA B CBETE 3TOM TEOPUU CBOHCTB OCHOBHBIX
KJIACCOB HEOPTaHWYECKUX COCTUHEHHN.

DopMyIHPOBKA OCHOBHBIX MOJOXKEHUM TEOPUH XUMUYECKOTO CTPOCHUSA
OpraHUYECKUX COCAMHEHUM U XapaKTepUCTHKA B CBETE€ 3TOM TEOpUU
CBOWMCTB OCHOBHBIX KJIACCOB OPTaHUYECKUX COCIMHEHUH.

Baxkueliine BellecTBa
MaTepHuaJIbl

"

XapaKkTepucTHKa COCTaBa, CTPOEHUS, CBOUCTB, TIOJYUYCHHUS U TPUMEHEHUS
BaxHelmmx metamuioB (JA u Il A rpynm, amoMuHus, *Xene3a, a B
€CTECTBEHHOHAyYHOM TMpoQuie M HEKOTOpbIX (d-3IeMEeHTOB) M HUX
COECIMHEHUM.

XapaKTepuCTHKa COCTaBa, CTPOCHUS, CBOICTB, OIyUYEHHS U IPUMEHEHUS
BaxHeimmx HemeramioB (VIIIA, VIIA, VIA rpymm, a takxke a3ora u
dhocdopa, yraepona v KpeMHHsI, BOJOPOAA) U UX COCAMHCHHM.
XapaKkTepucTHKa COCTaBa, CTPOEHUS, CBOUCTB, TOJTYYCHHUS U TPHMEHEHUS
BaXHEHIIINX KJIACCOB YIIIEBOJOPOJOB (ANKAHOB, IMKJIOAIKAHOB, aJIKEHOB.
QIKMHOB, apeHOB) M MX HauOojee 3HaYMMBIX B HAPOIHOXO3SHCTBEHHOM
IJIaHE MPeJICTaBUTENEH.

AHanoruyHas XapaKTePUCTUKA BaXKHEHIIMX MPEJCTaBUTENCH Apyrux
KJIACCOB OPTaHMYECKHX COCOMHEHUM: METaHONa M STaHOJA, CIOXKHBIX
3(hHUpOB, KUPOB, MBI, ATBIACTHAOB ((hOPMATBLIACTHIOB M alleTAIbIETHIA),
KCTOHOB (ameTroHa), KapOOHOBBIX KHCIOT (YKCYCHOW KHCJIOTHI, ISt
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€CTECTBCHHO-HAYYHOTO TIPOQUISL TPEACTABUTENICH JPYTHX KIIACCOB

KHCJIOT), MOHOcCaxapuaoB (TJIFOKO3BI), IUCaXapumaoB (caxapossl),
MOJIMCaxapuIoB (Kpaxmajia ¥ IIeJUTIONIO3bl), AHWJINHA, aMUHOKHCIIOT,
OCIIKOB, WCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH, Kay4yKOB,
IacTMacc
Xumuyeckui SI3bIK u | Ucronp3oBanne B y4eOHOI © mpodeccHOHATBHOW —JesTeNbHOCTH
CHMBOJINKA XUMHYECKUX TSPMHUHOB ¥ CUMBOJIUKH.

Ha3paHue M3y4YE€HHBIX BEUIECTB MO TPUBHAIBHOW WM MEXKIYHAPOIHON
HOMEHKJIATYpe M OTPa)XCHUE COCTaBa 3THUX COCTUHEHUH C TIOMOIIBIO
XUMHUYIECKUX (POPMYIL.

OTpaxeHre XUMHUYECKHX TPOIECCOB C  TOMOIIbI  ypaBHEHUI
XUMHMUYECKUX PeaKinil
XuMHYeCKHE peakiun OObsacHEHHE CYIIHOCTH XHMHYECKHX IporeccoB. Kmaccudukarms

XUMHYECKUX PEaKIUi 10 Pa3IMYHBIM TPU3HAKAM: YHUCIy M COCTaBY
MPOJYKTOB W PeareHTOB, TEIUIOBoMY »¢deKTy, HampaBlieHUto, ¢ase,
HaJIMYHUIO KaTau3aTopa, U3MEHEHHIO CTETIeHeW OKHCICHHS JJIEMEHTOB,
00pa3yromux BEIecTBa.

YcTaHOBKa NMPU3HAKOB OOIIETO U Pa3IMYHOTO B THUIIOJOTUU PEAKITUH st
HEOPraHWYECKOW U OPTaHUYECKONH XUMUH.

Knaccudukamuss BemecTB W TPOIECCOB CTOYKH 3PEHUS OKHUCICHHSA-
BoccTaHoBiIeHUs. COCTaBICHUE YPAaBHEHUHN peaklMii ¢ MOMOIIBIO METOAa
ANIEKTPOHHOTO OanaHca.

OO6bsacHeHne 3aBUCUIMOCTH CKOPOCTH XUMHUYECKON PEaKINU U TIOJIOKEHHS
XMMHYECKOT0 PAaBHOBECHS OT PA3IMYHBIX (DAKTOPOB

XuMHYeCKUil IKCIEPUMEHT

BrImoHeHHE XUMHYECKOTO 3KCIEPUMEHTA B IOJHOM COOTBETCTBUU C
paBUIaMHu 0€301TacHOCTH.

Habnronenuwe, ¢ukcamus W ONKMCAaHUE pe3yJbTaTOB MPOBEICHHOTO
AKCIIEPUMEHTA

Xumuyeckasi HHpopManus

[IpoBeneHre caMOCTOSTEIBLHOTO IMOMCKA XWMHUYECKOH HWHQOpMAIUU C
WCTIONB30BAaHMEM  Pa3iMYHBIX ~ WUCTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX
W3IaHWIA, KOMITBIOTEPHBIX 0a3 MaHHBIX, pecypcoB HTepHETA).
Hcnonp30BaHNE KOMITBIOTEPHBIX TEXHOJIOTHIA TSl 00pa0OTKU U Mepeadn
XUMUYECKOM HHPOPMAITUH U €€ TIPEJICTABJICHHsSI B Pa3NIMYHBIX (hopMax.

Pacyerbl 1O XMMHYECKHM
(opmyaam u ypaBHeHUsIM

YcraHoBKa 3aBUCUMOCTH MEXIY KAa4eCTBEHHOM M KOJWYECTBEHHOM
CTOPOHAMHU XUMHUYECKHX O0BEKTOB U MPOIIECCOB.
Permenne pacueTHBIX 33/1a9 10 XUMHYECKUM (OPMYJIaM B ypaBHEHUSIM

IIpopuabHoe U
npogeccHoHATBHO 3HAYHUMOE
coJepKaHue

OO0BsICHEHNE XUMUIECKUX SIBICHHH, MPOUCXOAIINX B IPUPOIE, OBITY U
Ha MPOU3BOJICTBE.

OnpeneneHne BO3MOXKHOCTH MPOTEKAHUS XMUMHYECKUX IMPEBPALICHUNA B
Pa3IUYHBIX YCIIOBUSX.
CoOmrofeHre  TpaBHIT
OKpY>KarolleH cpene.
OneHka BIMSIHHS XUMHUYECKOTO 3arps3HCHHS OKPYXKAIOIIeH Cpeibl Ha
OpTaHHU3M YelIOBEKa U IPYTUe KUBBIE OPTaHU3MBI.

CoOmonerne TpaBuiI  Oe30macHOrO OOpamieHuss ¢ TOPIYUMH U
TOKCUYHBIMH BEIIECTBAMH, JJA0OPATOPHBIM 000PYI0BaHUEM.

[MoaroroBka pacTBOPOB 3aJaHHOW KOHIIGHTpalMd B OBITY W Ha
MIPOM3BO/ICTBE.

Kputnueckass oIlleHKa JIOCTOBEPHOCTH XWUMHUYECKOH HMHQOpMaInY,
MOCTYHAIOIICH U3 Pa3HBIX HCTOYHUKOB

OKOJIOTHYECKH TI'paMOTHOI0 IIOBCACHUA B
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3 YYEBHO-METOJUYECKOE 1 MATEPUAJIbHO-TEXHUYECKOE
OBECIIEYEHME ITIPOI'PAMMbI YYEBHOU JUCHUIIJINHBI

OcBoeHre mporpamMMmbl y4eOHOW AWCHHUIUIMHBI «XuUMHA» Opeamnonaraet Hammune B AHITOO
«Kyb6ancknit UI10», peamusyromel 00pa3oBaTeNbHYI0 IPOTpaMMy CPEIHETO 00Imero oOpa3oBaHHS B
npenenax ocBoenms IIIICC3 CIIO Ha 06a3e OCHOBHOTO 00Iero oOpa3oBaHWs, KaOWHETA XUMHH C
naboparopueil U Ja00OpPaHTCKOW KOMHATOW, B KOTOPOM HMEETCS BO3MOXKHOCTh OOECIEUUTh CBOOOIHBIN
noctyn B IHTepHeET BO BpeMs yueOHOI'O 3aHATHUS U B IIEPHOJ BHEYUEOHOH IESATEIbHOCTH 00yYaOIUXCA.

ITomemmenne kabuHeTa yaoBieTBopsieT TpeboBaHMIM CaHUTapHO-3MUAEMUOIOIMYECKUX NPABUI U
HopMmatuBoB (CanlluH 2.4.2 Ne 178—02) u ocHalieHO THUIIOBBIM 000PYA0BaHHEM, yKa3aHHBIM B HACTOSILIIMX
TpeOOBaHUSIX, B TOM YHCIIE CICHUATU3UPOBAHHON Y4eOHOH MeOenblo M CpeAcTBaMH OO0ydYeHHS,
JOCTaTOYHBIMU U1 BBIIIOJHEHUS TPeOOBAaHUI K YPOBHIO IIOATOTOBKY 00yUarOIUXCs.

B kabunere wumeercss MyIbTHMEAMHHOE OOOpYAOBaHHE, IMOCPEICTBOM KOTOPOTO YYaCTHHKH
00pa3oBaTEeNLHOTO MpOIecca MOTYT MPOCMATPHUBATh BHU3YaJbHYI0 HH(OpMAIMIO MO XUMHH, CO3/1aBaTh
IPEe3EeHTaluy, BUIeoMaTepuaibl U T. II. B cocraB yueOHO-METOAMYECKOr0 U MaTepUalIbHO-TEXHUIECKOTO
OCHAILIEHUs KaOMHeTa XMMUH BXOJIST:

- MHOTO(YHKIIMOHANBHBIA KOMIUIEKC PENoAaBaTelis;

- HaTypaJbHble  OOBEKTHI, MOZAENH, NpubOpel W  HaOOpBl AN TOCTAaHOBKH
JEMOHCTPALMOHHOTO M YUEHHYECKOTO SKCIIEPUMEHTA;

- IIeYaTHbIE U 3KPAaHHO-3BYKOBBIE CPEJCTBA O0YUEHUS;

- CpeZcTBa HOBBIX NH(GOPMAILIMOHHBIX TEXHOJIOTUH;

- PEaKTUBBL;

- NepevYHN OCHOBHOW M JONIOJHUTENBHON Y4eOHOM TUTEpaTyphl;

- BCIIOMOTaTeIbHOEe 000pYIOBaHUE U HHCTPYKIINY;

- OnOIMOTEUHbIN (POoHI.

B Oubnuoreunsiii QoHI BXOAAT y4eOHMKHM W yueOHO-MeToamyeckne KoMiuieKTel (YMK),
PEKOMEH/IOBAHHBIE WM JIONYLIEHHbIE JUIS MCIIOJIb30BaHUS B IPO(ECCHOHAIBHBIX 00pa30BaTEIbHbBIX
OpraHu3alMAX, PEAIN3YIOIUX 00pa30BaTENIbHYI0 IPOrpaMMy CPEIHEro o0IIero oopa3oBaHus B IpeaeiIax
ocBoerust OITOIT CITO Ha 6a3e 0OCHOBHOTO 00LIero 00pa30BaHuUsI.

bubmuoTteunsrii GoH MOXKET OBITH MOTOJHEH XUMHUYECCKOH DSHITMKIIONEIHUCH, CIPAaBOYHHKAMH,
KHUT'aMU [yl YTE€HUS 110 XUMHH.

B mponecce ocBoeHus mporpaMMmbl Y4eOHOH IUCHUTUIMHBL «XUMHS» CTYIEHTHI JOJDKHBI UMETb
BO3MOXXHOCTH JIOCTYIA K 3JIEKTPOHHBIM yUeOHBIM MaTepuallaM MO XUMHH, UMCIOIIUMCS B CBOOOJHOM
nocryne B ceTu MHTepHeT (371eKTpOHHBIM KHUraM, IpakTUKyMaMm, TectaM, Marepuanam EI'D u ap.).
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