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Pabouass mporpamma mo muctmumiHe OOJ[.04 Xummsa paszpaboTaHa Ha OCHOBE
TpeOoBaHuii denepanbHOro TOCYAapCTBEHHOIO 00pa30BaTENIbHOTO CTAaHIApTa
cpenHero oOmero oOpa3oBaHMs, YTBEPKACHHOIO MNpPUKa3oM MHUHHCTEPCTBA
oOpazoBanus 1 Hayku P Ne413 ot 17.05.2012 r., npeabpsSBAsSieMbIX K CTPYKTYPE,
COJICPKaHUIO W Ppe3ysibTaraM OCBOCHHs yueOHOU nucuuminnabl OOJ1.04 Xumus, B
COOTBETCTBUM ¢ PeKOMEHAALMAMY MO OpraHU3alK NOJYUYEHUs CPEAHETO OOILIEro
oOpa3oBaHMsl B TPEIENaxX OCBOCHUS 00pa30BaTENBHBIX MNPOrPaMM CPEOHETO
npo(eCcCUOHaTbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOIO 0OMIEro oOpa3oBaHus, C
yuyeroM  TpeOoBaHuii  (peAEpaIbHBIX  TOCYJAPCTBEHHBIX  00pa30BaTEIbHBIX
CTAHIAPTOB M  MOJIy4aeMOH MNpoecCHd WA CHECHHABHOCTA  CPEIHETO
npo(eCCUOHATTBHOTO 00pa30BaHMsl.

Opranuzarus-paspadotuuk: bpsackmii pumuan [TTYTIC

Opranuzarusi-paspadotuuk: bpsuckuii pumaan [MTYTIC

OnoOpeHO Ha  3aceJaHUM  UMKIOBOM  KOMHUCCHMM  00ENnpo(heCCHOHABHBIX,
€CTECTBEHHO- HAYYHBIX U MATEMATHYECKUAX T CUUIUIAH
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1. O0mas xapakrepucTuka pado4dei nporpaMmMsbl Y4eOHOIH JHCUHIIIMHBI
00/1.04 Xumust
1.1. MecT0 OMCHUNJIMHBI B CTPYKTYpPEe OCHOBHOH mNpodecCHOHANbHOIM
00pa30BaTeJbHON MPOrpaMMBblI
Vuebnas mucuumamHa OOJ[.04 Xumwus sgBiseTcs 00S3aTeNbHON YacThbiO

oOmieoOpazoBarenbHOr0  1UKiIa  oOpasoBarenbHOi  mporpammbl  CIIO B
coorBeTrcTBUM ¢ PI'OC no cnenmaneHocTH 23.02.08 CTpOUTENBCTBO HKEJIE3HBIX
J0POT, MyTh U MyTEBOE XO3SIMCTBO.

[IpuknagHoit Moayne BKIKOYAaeT pasgen 8 «Xumusa B OBITY W
NPOU3BOJACTBEHHON JEATENIBHOCTH YEIOBEKA», KOTOPBIA peai3yeTcsl I BCEX
npodeccuit/cnenuanbHOCTe  METOJOM  PEHIEHUST  KEHCOB,  CBSI3aHHBIX €
DKOJIOTMYECKON  OE€30MACHOCTBI M OUEHKOW  mocneAcTBHiA  ObITOBOH M
NPOU3BOJACTBEHHONW  JIEATENIBHOCTH, COOTBETCTBYIOLIEH OTpacisM  Oynayluein
PO(ECCUOHATIBHOM ACATEIBHOCTH O0YyYArOIIMXCSI.

1.2. llesqin 1 miIaHUpyeMble pe3yJabTaThl 0CBOCHHS JUCHUNIMHBI

1.2.1. Ilesm 1 33724 AUCUUIJIMHBI

Conepsxkanue mporpammbl 001Ie00pa30BaATEILHON AUCIMILUTAHBL « XUMUSD)
HAMPABJICHO HA JOCTHKCHHE CIICIYIOIINAX LeJIeH:

- (OpPMHUPOBAHUE CHCTEMbl XWMHYECKMX 3HAHWUNA KakK BaKHEHUICH
COCTaBJISIFOLICH €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA, B OCHOBE KOTOPOW JIesKaT
KITFOUEBBIC TOHATHS, (DYHAAMEHTAIBHBIE 3aKOHBI W TECOPUM XUMHWHW, OCBOCHHE
A3blKa HAyKW, YCBOCHHE W MOHWUMAHUE CYIIHOCTH JIOCTYIHBIX OO00OICHUM
MUPOBO33PEHYECKOTO XAPAKTEpPa, O3HAKOMJIEHUE C HKCTOPUEH WX PA3BUTHS U
CTAHOBJICHHSI,

- (OpMUPOBAHME W PA3BUTUE NPECIACTABICHUNA O HAYYHBIX METOJAX
MO3HAHUS BEUIECTB M XUMHUYECKUX PEAKIU, HEOOXOIUMBIX AJiI TPHUOOPETCHUS
YMEHUN OPUECHTUPOBATHCS B MUPE BEUIECTB U XUMHYECCKUX SIBIICHHUMA, WMECIOIIUX
MECTO B IPUPOJIE, B IPAKTUYECKON U TOBCEAHEBHON KU3HU,

- Pa3BUTHE YMEHHMA M CHOOCOOOB JCATEIBHOCTH, CBS3aHHBIX C
HAOJNIOACHUEM U OOBSICHEHUEM XUMHUYECKOTO SKCIEPUMEHTA, COONIOACHUEM

npaBujl 0€30MacHOro 00paleHs C BENIECTBAMHU.



3agaum JMCUMILINHBI:

1) cdhopmupoBarb  MOHMMAHWE  3aKOHOMEPHOCTEH  MPOTEKAHUs
XAMWYECKUX IPOLIECCOB U SIBJICHUI B OKPY)KAIOLIEH CPele, a TAK)KE UX CBA3b C
LIEJIOCTHOW HAYYHON KapTHHON MHUpPa U APYTUMU €CTECTBEHHBIMHA HAyKaMU,

2)  pa3BUThb yMEHHS COCTABIATH (OPMYJBI  HECOPraHMYECKHX W
OPraHUYECKUX BEIIECTB, YPABHCHUS XUMHUYECKUAX PEAKIUAN, OOBSICHITH UX CMBICI,
WHTEPIPETUPOBATE PE3YJIBTAThl XUMHUUYECKUX SKCIIEPUMEHTOB,

3)  copMupoBaTh HAaBBIKM MPOBEACHUS MNPOCTEHIIMX XUMHYECKHX
SKCIEPUMEHTAJIBHBIX HUCCIICIOBAHUIA C COOMIOJCHWEM TPaBWI  OE€30MacHOro
oOpalleHHs ¢ BEIICCTBAMU U JTA0OPaTOPHBIM 000PYI0BAHUEM

4)  pa3BUThb YMEHHUS HAxXOOUTh, AHAJU3WPOBATh W  HCIOJIB30BATH
WHPOPMALMIO XUMHYECKOTO XapakTepa W3 Pa3MyHbIX HHPOPMAILMOHHBIX
VCTOYHUKOB, BKJIFOYAs YUEOHYIO TUTEPATyPy, HAYYHbIC MyOIMKAIMU U UHTEPHET-
PECYPCHI;

5) chopmupoBaTh YMEHHS MPOTHO3WPOBATH  MOCJEACTBUS  CBOEH
JESATEIbHOCTH W XWMHYECKUAX TPUPOJHBIX, OBITOBBIX M TMPOM3BOJCTBEHHBIX
MPOLECCOB, YUNUTHIBAS BO3MOKHBIE SKOJIOTHUECKHAE U COLMABHBIE BO3ACHCTBHS,

6) copMupoBaTh MOHUMAHME 3HAYUMOCTH JOCTH)KCHUH XWMUYECKOW
HAYKM W TEXHOJOTWH JUIsl Pa3BUTHS COLMAIBHOM W MPOM3BOJACTBEHHOM CcQep C
YMEHHEM MMPUBOJUTH TPUMEPHI UX MPUMEHECHHS B PA3JIMUHBIX Cepax KA3HM.

1.2.2. Tlnanupyembie Ppe3yJbTAaThbl OCBOCHHS 001E00pPA30BATEIbLHOM
JUcUIIHHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHOBe PI'OC COO

Oco0oe 3HaucHME 001Ic00pa30BaTENbHAS JUCUUIIIIMHA « XUMUSD UMEET TPH
dopmupoBanun u pasputun OK 01; OK 02; OK 04; OK 07 u IIK,
[IPEACTABIIEHHBIX B AKTYaJIM3UPOBAHHBIX OI'oC CIIO 1o

npodeccun/cnenanbHOCTH.



Koam
HAHMEHOBAHHE
(¢popmupyembix
KOMIIeTEeHIHI

Ilnanupyembie pe3yJbTATbl OCBOCHHS TUCHHUIIIHHbI

,I[ncummmlapﬂble2

OK 01. Beibuparb
CHOCOOBI peLIeHus
3a1a4
npodheCCHOHANTbHOM
IesTeIbHOCTH
NPUMEHHUTEIBHO K
Pa3THYHBIM
KOHTEKCTaM

O6mue’
JIHYHOCTHBIE PE3yJabTaThl AOJIZKHBI OTpPaRaATh B
4ACTH:
TPYAOBOI'0 BOCIIHTAHHS:
— TOTOBHOCTH K TPYAy, OCO3HAHHE  IIEHHOCTU
MacTepCTBa, TPyaoodue;
— TOTOBHOCTH K AKTUBHOU ACATCIIBHOCTHU

TEXHOJIOTHYECKOW U COLMAJIbHONM HANpPaBJEHHOCTH,
CrOCOOHOCTh ~ WHUIMUPOBATH,  IUIAHUPOBATH |
CaMOCTOATEJIBHO BBIMOJIHSITH TAKYIO AEATEbHOCTD;,

— WHTepeC K pa3nuyHbiM cdepam npodeccroHambHON

NESTENbHOCTH.
MeTtanpeamMeTHbI€ Pe3yabTATHI JOJAKHBI OTPAKATD:
Osjaagenue YHHBEPCAJIbLHBIMH y4eOHbIMH

MNO3HABATCJIbHbBIMH HeﬁCTBHHMH:

a) 6a3oBble JJOrHYeCKue NeHCTBHS:

—  CaMOCTOSITeJIbHO (JOPMYJIUPOBATh U AKTYaJTHU3UPOBATH
npobieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

— YCTAaHABJIMBATH Cyu[eCTBeHHbeI MPU3HAK nJiIin
OCHOBaHUA [AJiId CpPaBHCHUA, KJ'IaCCI/I(l)I/IKaL[I/II/I u
0000I11IeHHMS;

—  OmpenessTh Henu  JeATeIbHOCTH,
napamMeTPbl U KPUTEPHUU UX NOCTUKCHUS,

— BbEBJATH 3aKOHOMEPHOCTHU W TPOTUBOPCHUUA B
pacCMaTprUBACMBIX ABJICHUAX,

— BHOCHUTL KOPPEKTUBbBI B ACATCIbHOCTH, OLCHHUBATDH

3a1aBaTb

JucuuniInHApPHbIE Pe3yJbTaThl J0JKHbI OTPAXKATH:

PG 01. chopMHPOBAHHOCTH MPEACTABICHUNA: O XUMHUYECKON
COCTaBJISIIOLIE] €CTeCTBEHHOHAy4YHONH KapTUHBI MHpa, pOJU
XUMHHM B TIO3HAHWU SIBJICHUH MNpHUPOAbl, B (OPMHUPOBAHUU
MBIIUICHUST W KYJIBTYPbl JINYHOCTH, €€ (PYHKIHMOHAIbHON
IPAMOTHOCTH, HEOOXOAMMOH JJIsl PEeHIeHHS MPaKTHUYECKHX
3a1a4 ¥ HKOJIOTUYECKU OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3740POBBIO U MPUPOIHOM CpeneE;

ITP6 02. BrageHue cucTeMOW XHMHMUYECKMX 3HAHHUH, KoTOpas
BKJIFOYAET.:  OCHOBOIIOJIATAIOIIME  IMOHATHUA  (XUMHYECKUH
3JIEMEHT, aTOM, 3JIEKTpOHHast 00ojo4Yka aroma, s-, p-, d-
3JIEKTPOHHBIE OPOUTAIIN aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTD,
3JIEKTPOOTPULIATENIBHOCTb, CTENEHb OKHCIEHUS, XUMHUUYECKast
CBsI3b, MOJIb, MOJISIPHASI MacCa, MOJISIPHBIA 00bEM, yriIepOaHbIi
ckener, (YHKUMOHAJbHAs TpPyNNa, paguKkal, H30Mepus,
HN30MepbI, TOMOJIOTUYECKUH psii, TOMOJIOTH, YIJIEBOAOPOIHI,
KHCJIOPOZ- U a30TCOAEpIKAIINE COSNUHEHHs, OWOIIOTHYECKU
aKTHUBHBbIE BelIecTBA (yIJIEBOABI, KHUPBL, OEJNKH), MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIC
COEIUHEHUs], KPUCTAJUIMYECKas pelleTka, THUIMbl XUMHYECKUX

peakuuii (OKHCITUTENIbHO-BOCCTAHOBUTEIIBLHBIE, 5K30-U
SHAOTEPMHUYECKHE, peaKIuu HWOHHOrOo oOMeHa), pacTBOp,
SNEKTPOJIUTHI, HEDJIEKTPOJIUTBI, AIEKTPOJUTUYECKAST
IMCCOLMALINS,  OKUCIIUTEIb, BOCCTAHOBHTENb, CKOPOCTb

XUMHYECKOH pEeaKkIH, XUMHUYECKOE€ PaBHOBECHE), TEOPUH U

! O6Imue pesyIbTaThl OCYIIECTBIAIOTCA B COOTBETCTBHH C JIHYHOCTHBIMH H METATPEIMETHBIME pe3yasTatamu O®IOC COO (Ipukas MunoGpraykn Poccuu ot 17.05.2012 Ne 413

(pemaxums ot 27.12.2023 r.), B (popMHPOBAHUE KOTOPBIX YUACTBYCT 00IICO0PA30BATCIbHAS JUCIHILIAHA.

2
JMCOunIMHAPHBIC PE3YIbTATHl OCYIMICCTBILIIOTCA B COOTBCTCTBHE ¢ TPCOOBAHHAMH K HMPSAMETHBIM pe3yabratam 0a3osoro yposu: (I1PO), ycranosaeHHsIME OI'OC COO (Tpuka3

Munrobprayku Poccuu ot 17.05.2012 Ne 413 (pemaxums ot 27.12.2023 1.), ¢ COXpaHCHHEM HCXOIHOHW HYMCPAIIHH.
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COOTBETCTBUE PE3YJIBTATOB LEJSIM, OLIEHUBATb PUCKHU
HOCJIEACTBUI NeATEeJIbHOCTH.

0) 0a3oBbIe HCCIeA0BATE/IbCKHE AEHCTBHS:

BJIaETh HABbIKAMHU Y4eOHO-UCCIIENOBATENLCKON U
HpOGKTHOfI ACATCIIbHOCTH, HAaBbIKaAMU Pa3pPCHICHUA
npobnem;

BBIABJIATH NMPUINHHO-CJIICACTBCHHBIC CBA3HU u
AKTYAJIU3UPOBATh 3adady, BbIABUIATb TUIIOTE3Y €€
peUICHNA, HAXOAUTH apryMEHTBI OJIA AOKAa3aTCibCTBA
CBOUX YTBep}KHeHI/Iﬁ, 3a1aBaTb napaMeTpbl u
KPUTEPUH PELLICHUS,

AHATU3UPOBATDh MOJTYUYCHHBIC B XOAC€ PCIICHUA 3ada4n
pE3ybTAaTHhI, KPUTHYCCKU OLCHUBATDH nux
JOCTOBEPHOCTb, MPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX,

YMETE MNEPEHOCUTH 3HAHUSA B IMO3HABATCIIBHYHO U
MPAaKTUYIECKYIO O0IACTH KU3HENEATEIbHOCTH.

3aKOHBI (TEOpUS XHUMHYECKOTO CTPOCHHUS OpraHMYeCKUX
Bemects A.M. bytnepoBa, Teopus 3JE€KTPOJUTHUECKOMN
auccounanuu, nepuoauyueckuii 3akod /.M. Menneneesa, 3aK0H
COXPAHEHHsI MAaCChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK
XUMHH, (PAKTOJOTMYECKHE CBEACHUS O CBOWCTBAX, COCTAaBE,
NOJy4eHUH ¢ O€30MacHOM HCIIOJIb30BAHUHM  BAXKHEHUIIHX
HEOPraHMYECKUX M OpPraHUYEeCKHX BEIIeCTB B OBITY W
MPAKTUYECKON AESITENIbHOCTH YEJIOBEKa,

IIP6 03. copMHPOBAHHOCTh YMEHUH BBIIBJIATH XapaKTEPHBIC
MPU3HAKH U B3aMMOCBSI3b WM3YYEHHBIX IOHATHUN, NPUMEHATH
COOTBETCTBYIOIIME IMOHATHS MPU OINUCAHUU CTPOEHUA U
CBOICTB HEOPraHMYECKMX W OpPraHWYEeCKHUX BEUIECTB M HX
MIPEBPALLECHNH, BBIABIATL B3aUMOCBA3b XMMHUYECKUX 3HAHUH C
MOHATUSIMH U IIPENCTABJICHUAMH IPYTUX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

mP6 04. copMuPOBaHHOCTP YMEHHUH  HCIOJB30BATH
HAaUMEHOBAaHMSI XUMHYECKHX COEIUHEHHH MEXAYHapOIHOIO
COH03a TE€OPETUYECKOW M MPUKJIAJHON XUMUHU U TPUBUAJIbHBIC
HA3BaHMs BAXHEUIIINX BELIECTB (STWJIEH, alleTUJICH, TIHLEPHH,
(deHon, GopManbpIeru, YKCyCHasi KHCIOTA, TJUIUH, yrapHbINA
ras, yrjIeKMCIbIA ra3, aMMHaK, rameHass U3BeCTb, HEraleHas
U3BECTh, IHUTHEBAsl COAA M JAPYIHX), COCTABISTH (HOPMYIIBI
HEOPraHWYeCKMX W OPraHUYeCKUX BELIECTB, YPABHEHUs
XUMHYECKUX peaKUuil, OOBSICHATb MX CMBICI, MOATBEPKAATH
XapaKTepHBbIE XUMHYECKHUE CBOICTBA BELIECTB
COOTBETCTBYIOIIMMU SKCIEPUMEHTAMU U 3aIUCAMU YPABHEHUN
XUMHUYECKUX PEaKLUi;

P66 05S. chopmMupoBaHHOCT YMEHWUH  yCTaHABIIUBATH
MIPUHAAJIEKHOCTD WU3Y4YEeHHBIX HEOPTraHUYECKHUX 51
OpPraHUYeCKHUX BELIECTB K OMNPEAEICHHBIM KJacCaM M IPyIIaM
COCAMHEHMH, XapaKTepu3oBaTh HUX COCTaB U BWXKHEHLIUE
CBOJICTBA, ONpenNeNATb  BHUABl  XHUMHYECKHUX CBsI3ei
(KOBaJIeHTHAs,, MOHHAS, METAJUINYECKas, BOAOPOIHAsI), THIIBI




KPUCTAJIMYECKUX  PELIETOK KJIACCU(UIIIPOBATD
XUMHUYECKHUE peakiny;

IIP6 07. chopMHPOBAHHOCTH YMEHUN MPOBOAUTH PACUETHI 11O
XUMHYECKUM (QOpMyJiaM U ypaBHEHHMAM XUMHUYECKHX PEaKIHi
C HCIIONIb30BaHUEM (PU3NYECKUX BEJIMYHH, XaPAKTEPHU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOHW CTOPOHBI. Macchl, 00BeMa
(HOpMasnbHBIE  YCJIOBHSI) Ta30B, KOJMYECTBA  BEIIECTBA,
HCIOJIb30BaTh CUCTEMHbIE XMUMUYECKHUE 3HAHUS AJid MPUHATUS
pelleHui B KOHKPETHBIX JKU3HEHHbIX CUTYaLUsX, CBA3aHHBIX C

BEIICCTBAMU U UX MPUMECHCHUECM.

BEIIECTB;

OK 02. Mcnonp3oBaTh
COBpPEMEHHbIE
CpeICTBa MOUCKA,
aHamM3a u
UHTEPIpPETanu
uHpOpMaLUHU U
UH(pOPMALIMOHHBIE
TEXHOJIOTUH IS
BBIMOJIHEH U 33714
npodheCCHOHANTbHOM
IeSITeIbHOCTH

qacTu:

JInuHocTHBIE pe3yabTaThl JOJKHbBI OTPAKATH B
LIEHHOCTH HAYYHOI' 0 MO3HAHHS:
c(opMHPOBAHHOCTD MHUPOBO33PEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH U OOIIECTBEHHOH MPaKTHKH,
OCHOBAHHOT'O Ha Uaore KyJbTYD,

CrOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MeCcTa B
MOJIUKYJBTYPHOM MHUPE;

COBEPLUIEHCTBOBAHHE S3BIKOBOM M  YMTATEIbCKOI
KyJbTYpbl KaK CpEeACTBAa B3aUMOAECHCTBHUS MEXKIY
JIIOAbMU Y MMO3HAHUS MUpA.

MeTtanpeamMeTHbI€ Pe3yabTATHI JOJKHBI OTPAKATD:

OsJaaenue

YHHBEPCAJIbLHBIMH y4eOHbIMH

MNO3HABATCJIbHBIMH HeﬁCTBHHMH:
B) padora ¢ nuH(popmanmeii:

BJIQACTb HAaBbIKAMU TIOJTYUYCHUSA I/IH(bOpMaLII/II/I u3
UCTOYHHUKOB pa3HbIX THUIIOB, CAMOCTOATECIIBHO
OCYLIECTBJISATh TMOHMCK, aHAJIM3, CHUCTEMATH3ALMI0 M
UHTEPIPETauni0 WHPOPMALUU PA3JUYHBIX BHAOB U
(dbopM mpencTaBJIeHUS,

CO371aBaTh TEKCTHI B PA3IMYHBIX (pOpMaTax ¢ y4eTom
Ha3HaueHUs1 MHQOpMAIMKM M IeJIEBOH ayJUTOPHH,

HucnuniauHapHbie (NpeAMeTHbIE) pe3yJbTaTbl M JI0JIKHBI
O0TPaXKATD:

ITP6 06. BiageHue OCHOBHBIMU METOJAMHU HAYy4HOTO MMO3HAHUS
BEIIECTB U XMMHYECKHUX SIBJICHUN (HAOJIOAeHHe, U3MEpEHHE,
SKCIIEPUMEHT, MOJIEINPOBAHHE);

IIP6 07. chopMHpPOBAHHOCTH YMEHHUN MPOBOAUTH PACUETHI 11O
XUMHYECKUM (QOopMyJiaM U yPaBHEHHAM XUMHUYECKHX PEaKIHi
C HCIIOJIb30BaHUEM (PU3NYECKUX BEIUYHH, XapaKTEPH3YIOLINX
BEIECTBA C KOJMYECTBEHHOH CTOPOHBI. Macchl, oObeMa
(HOpMasnbHBIE  YCJOBHSI) Ta30B, KOJMYECTBA  BEIIECTBA,
HCIOJIb30BaTh CUCTEMHbIE XUMHUYECKHUE 3HAHUS AJi IMPUHATUS
pelieHui B KOHKPETHBIX JKU3HEHHbIX CUTYaLUsX, CBA3aHHBIX C
BELIECTBAMU U UX IIPUMEHEHUEM;

IIP6 08. copMUPOBAHHOCTH YMEHUH IUTAHUPOBATH U
BBIMIOJIHATD ~ XUMHYECKHH  OKCHEPUMEHT  (TIpeBpaileHus
OpPraHUYeCKHUX BEIECTB IPU HArPEBAHUU, MOJYYCHHUE 3THUIICHA

U U3YYeHHE €ero CBOWCTB, Ka4yeCTBEHHBbIC pPEAKIUU Ha
aNpIErubl, KpaxMaj, VyKCYCHYIO KHUCJIOTY, JeHaTypauus
OeMTKOB TMpPU HATPEeBAHWUHW, IBETHBIC peEakuu OEJNKOB;

MPOBOANTh PEAKIHA HOHHOTO OOMEHa, OMpeneNsiTh Cpeny
BOJHBIX PACTBOPOB, KA4eCTBEHHbIE peaKIMu Ha cyibdar-,
kapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS, pellaThb
SKCIEPUMEHTANbHBIE 3amaun 1o TemaMm "Metamnel" u
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BbIOMpAas ONTUMANbHYI (OPMY NPEACTABICHUS U
BU3yaJIU3aLUH;

— OLICHMBATH JIOCTOBEPHOCTb,
uHpOpMaLUK, €€ COOTBETCTBHE
MOPaJIbHO-3THYECKUM HOpMaM;

JIETUTUMHOCTD
MpaBOBBIM u

— BJIaA€Tb HaBblKaMH pacCliO3HaBaHWA W 3alllUThl
uHpopMauny, HUHPOPMALMOHHOW  O€30mMacHOCTH
JIMYHOCTH.

"Hemeramnel") B COOTBETCTBHM C MPAaBWJIAMH TEXHHUKH
OesomacHocTH  Tpu  OOpalieHWW ¢ BEIIECTBAMH U
1abopaTOpHBIM  O0OpPYNOBAHUEM, TMPENCTABISTh PE3YJIbTaThl
XHUMHYECKOTO JKCIEepUMeHTa B (pOpMe 3amicH ypaBHEHHI
COOTBETCTBYIOLIMX pEeaKUUd U (POPMYyJHPOBATH BBIBOABI HA

OCHOBE 3THX PE3YJIbTAaTOB;
IP6 09. chopMuUPOBAaHHOCTH YMEHHS  aHAJIH3HPOBATH
XUMHYECKYI0 ~ HMH(GOPMAIMIO, TOJNYyYaeMyl M3  Pa3HbBIX

UCTOYHUKOB (CPEeNCTB MaccoBOW mH(popManuu, cetb MHTepHeT
U IpyTHe).

OK 04. O¢pPexTuBrO
B3aUMOAENCTBOBATh U
paborathb B
KOJUIEKTUBE U
KOMaHe

JInuHOCTHBIE Ppe3yJIbTATBI

YaCTH:

rPaKAAHCKOr0 BOCIIUTAHHS:

— TOTOBHOCTb BECTH COBMECTHYIO MESITENbHOCTb B
UHTEpecax rpa’kI1aHCKOro o0IecTna,

— YMEHHE  B3aUMOJAEWUCTBOBAaTb €  COLMAJIBHBIMU
UHCTUTYTAMH B COOTBETCTBUU C WX (YHKIMAMH HU
HA3HAYECHHUEM.

MeTtanpeameTHbIe Pe3yabTATHI JOJKHBI 0TPAKATD:

OsnageHue yHHUBepCAJbHBIMH KOMMYHHMKATHBHBIMH

AeMCTBUSIMHU:

0) coBMeCTHas1 1eSITeJIbHOCTD!

— TOHUMAaTb u HCIIOJIb30BAaTh MIPEUMYyIIECTBA
KOMaHJHOH M MHANBHIYAJbHOH padoThI,

— TIpPUHUMATb LEJId  COBMECTHOH  JEATEJIBHOCTH,
OpPraHU30BBIBATh U KOOPAUHHUPOBATH NEHCTBHS IO €€
JOCTHKEHUIO COCTaBJISITh TUIaH JIEUCTBUH,
pacnpenessiTb POk C y4€TOM MHEHHUH Y4YaCTHHKOB
00CyK/IaTh pe3yJIbTaThl COBMECTHOM padOThI.

OsBnageHne  yHHBepPCAJIBHBIMH  PeryJsiTHBHbIMH

AeMCTBUSIMHU:

r) NpUHATHE ce0s1 U APYTHUX Jroaeii:

— TPUHUMATh MOTUBbI U apTYMEHTHI IPYTUX JIOAEH npu

AOJIZKHBI 0TpakKaTb B

HucnuniauHapHbie (NpeAMeTHbIE) pe3yJbTaTbl M JI0JIKHBI

O0TPaXKATD:
IIP6 08. cdopMUPOBAHHOCTH YMEHUH IUTAHUPOBATH U
BBITIOJIHSTh ~ XUMHUYECKUH  OKCIEpPUMEHT  (TmpeBpalieHust

OpPTaHUYCCKUX BCIICCTB IMPU HArp€BaHUU, MOJYUYCHUE STUJICHA

U U3YYeHHE €ero CBOWCTB, Ka4yeCTBEHHBbIE pPEAaKIUU Ha
aNbIErubl, KpaxMaj, VyKCYCHYIO KHUCJIOTY, JeHaTypauus
OemKOB TMpPU HArPEeBAHWUHW, IBETHBIC pPEaKIUuH OEJNKOB;

NPOBOAUTH PEAKIUH HOHHOrO OOMEHa, OIpEAeNsTb Cpeay
BOJHBIX PAcCTBOPOB, KAa4eCTBEHHBIE pEaKLUUU Ha Cyibdar-,
KapOOHAT- U XJIOPHI-aHUOHBI, HA KAaTHOH aMMOHHS, peIIaTh
SKCIEPUMEHTANbHBIC 3amaun 1o TemaMm "Metamnel" u
"Hemeramnel") B COOTBETCTBHHM C MPAaBWJIAMH TEXHHUKH
OesomacHocTr  mpu  oOpalleHMH ¢ BEIIeCTBAMH U
1ab0paTOPHBIM  O0OpPYOBAHUEM, TMPENCTABISTh PE3YJIbTaTh
XUMHYECKOrO JKCIEpUMeHTa B (OpMe 3ammucu ypaBHEHHH
COOTBETCTBYIOIINX peakuuid U (PopMynupoBaTh BBIBOIBI HA
OCHOBE 3THX PE€3yJIbTaTOB.
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aHaJIM3€e PE3yJIbTATOB NEATEIbHOCTH,
MpU3HABaTh CBOE MPAaBO M MPABO APYTHX JIFOACH Ha
OImuOKH;

pa3BHBATH CIMOCOOHOCTH MOHMMATh MHUP C TO3UIUH
JOPYTOro 4ejiOBeKa.

OK 07.
CopeiicTBoBaTh
COXPaHEHHIO
OKpY>Karollei cpenbl,
pecypcocOepeKeHuIo,
NPUMEHSTh 3HaHUS 00
U3MEHEHHNHU KJIMMAaTa,
TIPUHIUITBI
OepeKITMBOro
NIPOM3BOJICTBA,

3¢ pexkTuBHO
NEeCTBOBATH B
YPE3BbIYANHBIX
CUTYALHSX

JInuHocTHBIE pe3yabTaTbl JOJKHBI OTPAKATH B

YacTu:

3KO0JIOTHYeCKOro BOCIIUTAHMS:

— c(hOPMHUPOBAHHOCTh  3KOJIOTHUECKOW  KYJIBTYPBI,
MOHMMaHHUe BJIMUSHUSA  COLUAJIbHO-3KOHOMUYECKUX
MPOLECCOB HA COCTOSIHHE MPUPOAHON M COLMANBHOMN
cpensl, OCO3HaHME  TJIOOANBHOTO  Xapakrepa
SKOJIOTHYECKUX TIPodIeM;

— TIJIAaHUPOBAaHWE M  OCYLUECTBJIEHUE [OEUCTBUH B

OKpY’Karolllel Cpene Ha OCHOBE 3HAHUA LeJel
YCTOMYHUBOIO Pa3BUTHUS YEIOBEUECTBA,

AKTUBHOE HEMpUATHE AEHCTBUH, MPUHOCAIINX BpPEn
OKpy>Karoleu cpene,

YMEHHUE MIPOTHO3UPOBATh
5KOJIOTHYECKHE  IOCIENCTBUS
JNEUCTBUI, MPEAOTBPALLATD HX.

HeOJIaronpusITHeIC
NpeAnPUHIMAEMbIX

MeTtanpeamMeTHbI€ Pe3yabTATHI JOJKHBI OTPAKATD:

OsJaaenue

YHHBEPCAJIbLHBIMH y4eOHbIMH

MNO3HABATCJIbHBIMH HeﬁCTBHHMH:
B) padora ¢ nuH(popmanmeii:

UCTIONIb30BAaTh  CPencTBa  MH(MOPMALMOHHBIX |
KOMMYHHKAITUOHHBIX ~ TEXHOJIOTUH B  peUICHUH
KOTHUTHBHBIX, KOMMYHHKATUBHBIX u
OpTraHU3aI[HOHHBIX 3ama4y c coOroIeHIEM
TpeOOBaHUN HPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHUEHBI,  pecypcocOepekeHms,  MPaBOBBIX W
STUYECKUX HOPM, HOpM UH(POPMALTMOHHOH
0€30MMacHOCTH.

HucnuniauHapHbie (NpeAMeTHbIE) pe3yJbTaTbl U JI0JIKHBI
O0TPaXKATD:

PG 01. chopMHPOBAHHOCTH MPEACTABICHUNA: O XUMHUYECKON
COCTABJISIIOIIEH E€CTECTBEHHOHAy4YHOW KAapTHHBI MHUpPA, POJH
XUMHHM B TIO3HAHWU SIBJICHUH MNpHUPOAbl, B (HOPMUPOBAHUH
MBIIUICHUST W KYJIBTYPbl JIMYHOCTH, €€ (PYHKIHOHAIBHON
IPAMOTHOCTH, HEOOXOAMMOHM JJIsl PEeLIeHHS MPAaKTHYECKHX
3ama4 ¥ HKOJIOTUY€CKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
340POBBIO U PUPOIHOM CpeneE;

IIP6 10. chopMuUpPOBAaHHOCTH YMEHHMH COONIONATH MpaBHIIA
SKOJIOTUYECKH LEJIeCOOOpa3sHOro TOBENCHHA B OBITY U
TPYZIOBOH NEATEIbHOCTH B LIEJSAX COXPAHEHUsI CBOETO 3[10POBbsI
U OKpY)KaIOLeW MPUPOAHON Cpenbl, YUYUTBIBATH OMACHOCTH
BO3JICEUCTBUSI HA JXKUBbIE OPraHU3Mbl ONPENEJEHHBIX BEILECTB,
MOHUMAsl CMBICI [OKa3aTenass MNPeAesNbHOW  JONMyCTHMOM
KOHLICHTPALIUU.
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2. CTPYKTYPA U COAEPKAHHUE OBIIIEOBPA3OBATEJILHOI
JANCHUIIVINHBI «XUMUS»

2.1. O0beM AUCUMIIMHBI U BHABI Y4eOHOi padoThl

. Oo0bem B
Bupn yueoHoii padoThl
yacax
O01ém o0pa3oBaTeIbHOI NPOrpaMMbl AUCHUILIHHBI 72
Coaep:kaHue yueOHOro MaTepuaJa 64
BT. 4.
TEOPETUUECKNE 3aHATUSA 36
MPAKTUYECKUE 3aHATHSA 18
nabopaTOpHbIE 3aHSITHS 6
KOHTPOJIbHBIE PaOOTHI 4
IIpodeccnonanbHO OPHEHTHPOBAHHOE COeP:kaHHe (coaepKkaHHe 3
3

NPHUKJIATHOTO MOAY.JIS)
BT. 4.
TEOPETUUECKNE 3aAHATUSA 4
MPAKTUYECKUE 3aHATHSA 4

7 4 LR
Ipome:xyTounas arrectanus (1 depeHINPOBAHHBIN 3a4eT)

’ TIpod)eCCHOHATHEHO OPHCHTHPOBAHHOE COJACPKAHHE MOJKET OBITh PACTIPEACTICHO IO pasgeiaM (TeMaM) HIH
CKOHLECHTPUPOBAHO B paszacic [IpuknaaHoi Moay k.
* ®opMa MPOMEIKYTOUHOM ATTECTAIHH W KOJTHUYCCTBO YACOB, OTBOAMMBIX HA €€ MPOBEACHHE, PErIAMCHTHDYFOTCS
yuedHbM 1aroM OIT CTIO
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2.2. TemaTu4yecKuii NJIAH U COAEPKAHUE TUCLUTIIIMHBI

HaumeHnoBanmue Conepxanue yueGHOro MaTepua/ia (0CHOBHOE H NPo()eCCHOHAILHO OPHEHTHPOBAHHOE) , | O0bém | DopmMupyembIe
pa3fesioB U TeM Ja0opaTopHbIe U NPAKTHYECKHE 3AHSITHSI, IPUKJIAAHOI MOaYJ/Ib YacoB | KOMMETeHUHH
1 2 3 4
Copaep:xkaHue y4eOHOro MaTepuajia 64
Pazaen 1. Teoperuueckne 0CHOBbI XUMHH 16
Tema 1.1. Coaepxanue yueOHOro MmarepuaJa 2 OK 01
OcHoBHBIE XHMHUYECKHE | XUMUYECKHUil dieMeHT. AToM. Slnmpo aTtoma, M30TOmbl. DJIeKTpOoHHAs 000I04YKa. DHEPreTudecKue
NOHATUS U 3AaKOHBL |yPOBHM, NMOAYPOBHU. ATOMHBIE opOuTtanu, s-, p-, d- smeMeHTsl. OCOOEHHOCTH pachpeneeHHs 1
CTpOeHHe aTOMOB |3JIEKTPOHOB 1O OpOUTANsIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUONOB. DIEKTPOHHAS
XUMHUYECKUX JJIEMEHTOB  |KOH(puUrypauus aroMoB. OCHOBHBIE XUMHUYECKHE 3aKOHBI
IIpakTH4YecKHe 3aHATHS
IIpaktrueckast padora Nel. «OCHOBHBIE KOJHYECTBEHHBIC 3aKOHBI B XHMHH M PacyeThl MO
YPaBHEHUSIM XUMHUECKUX PEaAKLMID.
OTtHocuTenbHbIE aTOMHAsl M MoJieKylsipHas maccel. MonspHas Macca. KonuuecTBo BelecTsa. 1
MaccoBast nonsi BemiectBa. 3akoH AsBoranpo. MossipHblii o0beM ra3oB. OTHOCHTENbHAsS
IJIOTHOCTB Ta30B. PacueTsl MO ypaBHEHUSIM XUMHUYECKUX PEaKLUil ¢ UCIOJb30BAHHEM MAaCCOBOM
JIOJTU BEIIeCTBa, 00beMa (HOpMaJIbHBIC YCIIOBHSI) ra30B, KOJUYECTBA BEIIECTBA
Tema 1.2. Coaep:xkaHue yueOHOro MaTepuaJa 2 OK 01
Ilepnonuuecknii 3axoH U | [lpakTHUecKHe 3aHATHSA OK 02
[Mepuonuveckas cucrema |[Ipakrtuueckast pabora Ne2. «M3yueHune NepUOAMYECKUX 3aKOHOMEPHOCTEN U MX B3aUMOCBSI3H CO
XUMUYECKAX DJIEMEHTOB |CTPOEHHEM ATOMOBY.
H. U. Menneneesa, ux |[lepuomguueckasi cucrema xumudeckux siemeHToB J[ M. Menneneesa. CBsi3b NMEPHOAMYECKOTO
CBsI3b C COBPEMEHHOM |3akoHa u [lepromnueckoil CUCTEMBI X MMUYECKUX DJIEMEHTOB C COBPEMEHHON TEOpHEN CTPOEHHS
TeOpuel CTPOCHUS [aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHsI CBOWCTB XHMHYECKHX 3JIEMEHTOB, O0pa3yeMbIX HMMHU 2
aTOMOB MPOCTBIX U CJOXKHBIX BELIECTB MO IpynnaMm u nepuonaM Ilepuonudeckoil cucreMbl. 3HadeHUe

MEePUOJUYECKOr0 3aKOHA U CUCTeMbl xuMmudeckux saemeHToB M. Menneneesa B pa3BuTuUH
HAayKd. YCTAHOBJIEHHE CBSI3M MEXAY CTPOEHHEM AaTOMOB XHMMHYECKUX JJIEMEHTOB U
NEePUOJUYECKHM W3MEHEHHEM CBOMCTB XHMMHYECKHUX 3JIEMEHTOB M HX COCIWHEHUH B
COOTBETCTBUH ¢ NoJioxkeHneM Ilepuonnueckoi cuctemel. Penenne NpakTHKO-OPUEHTUPOBAHHBIX

> O6pa3oBaTeIbHAS OPTAHM3ANMA BIPABE CAMOCTOATETHHO ONPEIEIATh MOCISI0BATEIPHOCTh H3YYCHHS PA3ICTIOB M TEM, BXOIAIMX B HAX, A TAKKE MEPEPACTIPEICTATE KOTHICCTBO
YacoB U OCBOCHHS O0YUAFOIMMHUCS YUYSOHOTO MaTEpPHAa, C YIETOM JIOTHKH (POPMUPOBAHIS AUCIIHIUTHHAPHBIX PE3YIbTATOB, OOIIHNX W MPO(ECCHOHANBHBIX KOMIICTCHIIH,
MCHKTIPSIMCTHBIX CBA3CH C IPYTHMH AUCITUILTHHAME 001Ie00pa30BaTeIbHOTO H 00menpo EeCCHOHABHOTO MUKIIOB yaeOHoro miana OI1 CTIO.
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TEOPETUYECKUX 3aJaHUul Ha XapaKTePU3aLUI0 XUMHUYECKHX 3JIeMeHTOB «Merammueckue /
HEMETANINYECKUE CBOMCTBA XHUMHYECKHX OJJIEMEHTOB B COOTBETCTBUHU C HX BJEKTPOHHBIM
CTPOEHHEM U TIOJIOKEHHEM B MEPUOJUYECKON CUCTEME XUMHYeCKux »syemeHToB /[ H.
Menneneepa»

Tema 1.3.
Ctpoenue BEILECTBA
U NPUPONA XUMHYECKOU
cBs3U.  MHoroobpasue
BELIECTB

Coaep:raHue y4e0HOT0 MaTepHaJja

Crpoenne BemecTBa. XUMHUYECKast CBSA3b. BBl XMMUYECKOH CBs3H (KOBAJCHTHAS HETIONSIPHAS
U TIOJSIPHAsi, MOHHAS, METaJIMUYecKas). MexaHu3Mbl 00pa3oBaHUsI KOBAJEHTHOM XMMHUYECKOH
cBsi3u  (OOMEHHBII W  JOHOPHO-aKLENTOpHbIH). BomopomHas  cBsi3b.  BaneHTHOCTS.
DnexTpooTpuareabHOcTh. CTeneHb OKUCIeHus. IOHbBI: KAaTHOHBI M aHUOHBI

IpakTuyeckue 3aHsATHS

[Ipaxrrueckas padora Ne3. «CtpoeHne BemecTBa U NPUPOAa XUMUIECKON CB3HY.
JleMOHCTpauusi Mozenell KPUCTAUIMYECKUX pEeLIeTOK: HOHHOW (XJIOpUA HATpusl), aTOMHOU
(rpadut 1 anmas), MONEKYJIAPHOH (YIJIEKUCHBIA ra3, MOJ), METAUTMYECKONW (HATpUH, MarHui,
Menb). PerneHne mpakTHUeCKUX 3aJaHUi Ha COCTABJICHHE 3JIEKTPOHHO-rpadudeckux (popmyin
3JeMeHTOB 1-4 nepuonos

OK 01

Tema 1.4.
Knaccudpukarms,

5 HOMEHKJIaTypa
HEOPTaHMYECKUX
BEIIECTB

Coaep:raHue y4eOHOTr0 MaTepHaJja

Knaccupukaumus HeopraHndecknx BemnecTB. HoOMeHKiaTypa HEOPraHHYECKHX BEINECTB
(oxcuaBl, TUAPOKCHIBL, KHCJIOTHL, COJH). BelmecTBa MOJNEKYIAPHOTO M HEMOJIEKYJISIPHOTO
CTpoeHus. ArperaTHble COCTOsIHHA BerecTBa. Kpucramnmueckue u aMop(HbIe BelecTBa. 3aKOH
MIOCTOSIHCTBA COCTAaBa BEINECTBA. THITbI KPHCTAIMYECKUX PEIIETOK (aTOMHAs, MOJIEKYJISIpHA,
MOHHAsI, METAJUTMYeCKast). 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMYECKOH PEIIETKU

IIpakTHyecKue 3aHATHS

IIpaxrrueckast padora Ne4. «HomMeHKIaTypa HEOPTraHUYECKHUX BEIECTBY.

Pemenne mnpakTHUecKMX 3amaHW MO KJIacCU(UKALMK, HOMEHKJIAType H XUMHUYECKUM
dopMyaM HEOPraHMYECKHUX BELIECTB PA3JIMYHBIX KJIACCOB (yrapHbBIN ra3, YIJIEKHUCHBIA ras,
aMMHaK, TallleHass U3BECTh, HETAIIeHAs! M3BECTb, MUTbEBAS COAA U APYIHX): HA3BAHUS BEINECTB
no mexnayHapopHoii (MIOITAK) mnu TpuBHanbHONW HOMEHKJIATYPE U COCTaBJICHHE (OPMYJIbI
XUMHYECKHX BEIIECTB, OIpEIeNIeHue NPUHAMIEKHOCTH K kiaccy. llomck wHpopmanmu mo
Ha3BaHMIM, UICHTHU(PHUKATOpaM, CTPYKTYPHBIM (opMmysiaM. AHaJIN3 XUMUUECKOH WH(pOpMAaLny,
MOJIy4aeMOH M3 Pa3HbIX HCTOYHUKOB (CPENCTB MaccoBOil mH(popMmaumu, cetb HMHTEpHET M

Apyrue)

OK 01
OK 02

Tema 1.5.
Tumnsl XUMHYECKUX
peaxuuii

Coaep:xkaHue yueOHOro MaTepuaJa

Xumnueckass peakiust. Krnaccupukanust XUMHYECKMX PEak[Wid B HEOPraHWYECKOH U
OpraHMYeCKON XUMMM. 3aKOHBI COXPaHEHHs MacChl BELIECTBA, COXPAaHEHMs] U IpeBpalleHus

OK 01
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Tema 1.6.

CkopocTb XUMUYECKUX
peakumi. Xumunyeckoe
paBHOBecue

Tema 1.7.

PacTBopsl, Teopus
3NEeKTPONNTNYECKON
auccoumaunun M- MOHHBbIN
o06MeH

KoHTponbHasa pabota 1

HEPTUN MPU XMMUYECKUX peakumax. OKMCANTENbHO-BOCCTAHOBUTE/NbHbIE peakuuu (ypaBHeHUs
OKWC/IeHNA-BOCCTAHOBNEHNSA,  CTeMeHb  OKWUC/NEeHWs,  OKWUCAUTeNb U BOCCTaHOBUTENb,
OKWUC/NINTENbHO-BOCCTAHOBUTE/IbHbIE peakuun B Npupode, MNPOM3BOACTBEHHLIX MpoLeccax Mu
XUN3HeLeATe/IbHOCTU OpraHn3MoB)

Copfep>xaHue yyebHOro matepmana

CKOpOoCTb peakumun, ee 3aBUCUMOCTb OT pPas3IMUHbIX (HAaKTOPOB: MNPUPOAbI pearnpyroLmnx
BELLeCTB, KOHLEHTpauun pearvpylowmx BeLlecTB, TemrepaTtypbl U NA0OWAaAN peakLUOHHON
NOBEPXHOCTWN. TenoBble 3MEKTbl XMMNYECKUX peakLmnin: 3K30- U 3HLOTEPMUYECKUE peakLunn.
Obpatumble peakumn. XumMu4yeckoe paBHOBecue. PakTopbl, BAUAKOWME Ha COCTOAHME
XUMMNYECKOTO paBHOBeCMSA (KOHLEHTpauus peareHTOB WAW MPOAYKTOB peakuun, [aBneHue,
Temnepatypa). MpuHuunn Jle LLatense

MpakKTnyeckne 3aHATUA

MpakTnyeckas pabota Ne5. «BnuaHve pa3nnyHbIX (HaKTOPOB Ha CKOPOCTb XUMMWYECKOW
peakumm».

PelleHne nNpaKTUKO-OPMEHTUPOBAHHbLIX 3afaHWii Ha aHanuM3  (hakTopoB, BAUAKOWMX Ha
N3MEHEHNEe CKOPOCTU XMMWUYECKOW peakuuun. 3aBUCUMOCTb CKOPOCTU XMMWUYECKOW peakummn OT
NPUCYTCTBUA KaTanu3aTopa Ha NpuUMepe pasfoXeHus nepokcmpa BOAOpOLa C MNOMOLLLIO
AunoKcuaa MmapraHua W Katanasbl. PelleHve NpakTUKO-OPUEHTUPOBAHHbIX 3afaHWin  Ha
npumeHeHve npuHuuna fle-LLlatense AN HaxoXAeHWs HanpasNeHWs CMeLlleHWA paBHOBECUS
XUMMWNYECKOWN peakunmn n aHanu3 (hakTopos, BANSAIOLWMX HA CMELLEHNE XMMUYECKOTO paBHOBECHKA
CogepxxaHue yyebHoro marepmnana

PactBopbl. Bwugbl pacTBOpOB NO COLEPXKaHWIO PACTBOPEHHOro BellecTsa. PacTBOPMMOCTb.
lMoHATME O AWUCNepCHbIX cucTeMax. VICTMHHBbIE W KOM/IOMAHbIE pacTBopbl. MaccoBasa pons
BellecTBa B pacTteope. loHATMe 0 BogOpoLHOM nokasatese (pH) pactBopa. Sn1eKTponuTUUeCcKas
anccoumaumsa. CunbHble U cnabble 3N1eKTPONNTbI, HEINEKTPONNTLI. Peakuymm MOHHOro o6meHa
JlabopaTopHble 3aHATUSA

Nab6opatopHas pa6oTta Nel «[MpuUroToBiieHne pacTBOPOB».

MpuUroToBneHMe pacTBOPOB 3aJ4aHHON MaccoBOM A0/ell PacTBOPEHHOrO BeLlecTBa, NpoBefeHue
peakumin MOHHOro o6MmeHa, oOnpefeneHWe cpefbl pPacTBOPOB  BELWECTB C  MOMOLLbHO
YHUBEPCANbHOIO MHAMKaTopa (Kucnas, HeilTpanbHas, LWenoyHas). 3ajaHud Ha CcoCTaBlneHue
MOHHbIX peakuunin. PelleHne MNpakTUKO-OPUEHTUPOBAHHbLIX PacyYeTHbIX 3afaHuii Ha pacTBopbl,
ncnosib3yemble B 6bITOBOIN U MPOM3BOACTBEHHOW AeATE/IbHOCTM YeNoBeKa

CTpoeHue BeLecTBa U XMMmMUeckne peakumm (no pasgeny 1)

Pa3gen 2. HeopraHmyeckasa xmMmums

15

10

OK 01
OK 02

OK 01
OK 02
OK 04
OK 07



Tema 2.1.
Du3uKo-xUMHUYECKUE
CBOIICTBA
HEOPraHUYECKUX BELIECTB

Conaep:raHue y4e0HOTr0 MaTepHaJja

Mertannbl. Ilonoxenue wetamioB B Ilepuonnueckoln cuUCTEME XHUMHYECKHX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHHs 3JIEKTPOHHBIX O0OJIOUeK aToMoB MeTauioB. OO0mue Qusndeckue
cBoiicTBa MetayyioB. CruiaBel METAJUIOB. DJEKTPOXUMUYECKUH psii HANPSUKEHUH METAJUIOB.
XUMUYeCKHe CBOMCTBA BAKHEWIITNX METAJIOB (HATPWiA, KA, KaJbIMiA, MarHWMA, aJTFOMUHUMA,
IUHK, XPOM, JKeJe30, Medb) W HuX coenuHeHuil. OOmme crnocoObl MOJIYYSHHS] METaJUIOB.
IIpumeHeHre MeTaIOB B OBITY U TEXHUKE

Hemerannel. [lonoxxenue Hemerawios B [lepuonudeckoi cucreme xumudeckux 3yeMeHToB I M.
MeHnneneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB. PU3HUECKHE CBOMCTBA HEMETAIIIOB. AJUIOTPOIIHS
HeMeTaJUIoB (Ha mpuMepe kuciopoaa, cepbl, Gochopa u yriaepona). XumMudeckne CBOHCTBA W
NPUMEHEHNE BXKHEHIIINX HEMETAJIOB (TaJIOT€HOB, Cephl, a30Ta, ¢pocdopa, yriaepona 1 KpeMHHU)
U WX COCAMHEHUIH (OKCHIOB, KHCJIOPOICOMEPIKALIUX KHCJIOT, BOAOPOAHBIX COCAMHEHHI).
IIpuMeHeHne BaXXHENIINX HEMETAJJIOB M UX COCTMHEHU

XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHWYECKHX BELIECTB (OKCHUAOB, THIPOKCHUIOB,
KUCJIOT, CcojJed W Ap.). I'eHerndeckass CBsA3b HEOPraHMYECKMX BEIIECTB, NMPUHAICKAIINX K
pa3JIMYHBIM KjlacCaM. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB NMPOCTHIX BELIECTB, BOAOPOIHBIX
COEIMHEHMH, BBICIIUX OKCHJOB U THAPOKCUAOB

IpakTuyeckue 3aHsATHS

IIpaktrueckast pabora Ne6. «PU3HKO-XMUMHUYECKHE CBOWCTBA HEOPTraHMYECKHUX BELIECTBY.
CocraBneHue ypaBHEHUH XHMHYECKHMX peakLUUil C ydyaCcTHEM TMPOCTBIX U  CJIOXKHBIX
HEOPraHUYECKUX BEHIECTB. META/UIOB M HEMETAJUIOB, OKCHIOB METAJUIOB, HEMETAJUIOB H
aM(OTEPHBIX 3JIEMEHTOB, HEOPTAaHUYECKHUX KHCJIOT, OCHOBAaHMHA M aM(OTEPHBIX THAPOKCHIIOB,
HEOPTraHMYECKUX COJIEH, XapaKTepU3YIOIINX UX CBOHCTBA. PacuéThl Macchl BEIECTBA MIIH 00BbEMA
ra3oB MO HU3BECTHOMY KOJHUYECTBY BEIIECTBA, Macce WM O0BEMY OFNHOTIO M3 YYaCTBYIOIIUX B
peaKkIiK BEIIeCTB, PacyEThl Macchl (00BEMa, KOJMUYECTBA BEIIECTBA) NIPOAYKTOB PEAKIMH, €CIH
OZIHO U3 BELIECTB UMEET MpUMeCH. Pelnenne npakTHKO-OPUEHTUPOBAHHBIX 3a/1aHHUI HA CBOMCTBA,
COCTaB, MOJIyueHHe U O€30MacHOe UCTIONb30BAHNE BAKHEHIINX HEOPTAHUYECKUX BEIECTB B OBITY
1 IpoeCCHOHATBHOI AeATENIbHOCTH YeJI0BEeKa

OK 01
OK 02
OK 04

Tema 2.2.
HUnentudukanms

Coaep:kaHue yueOHOro MaTepuaJa

JlaboparopHbie 3aHATHUSA

OK 01
OK 02
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HeopraHuM4yecknx Belects JlabopatopHaa pab6oTta Noe2 «geHTudmKaunsa HeopraHMYeCcKnx BeLLecTB».

KoHTposbHad

Pa3gen 3. Teopetnyeckune

Tema 3.1.

pa6oTta 2

Knaccudukaums,

CTpoeHue
HOMeHKnaTypa

OpraHMyecKux BeLLecTB

Pa3gen 4. Yrnesofopoabl

Tema 4.1.
YrnesoLoposbl
NpUPoaHbIe

n nx
NCTOYHUKMN

PelleHne 3KCNepUMeHTabHbIX 3afja4 N0 XMMWYECKUM CBOMCTBaM MeTaifoB U HEMETannoB, Mo
pacrno3HaBaHWO W MONYYEHUHD COEAWMHEHWI MeTanfoB UM HeMeTannoB (B3auMOAeNcTBUE
rMapoKcHaa aftoMUHUS C pacTBOPaMW KUCIOT U Wienoueid,). MaeHTU(UKaLns HeopraHnyeckmx
BELLECTB C MWCMO/Mb30BaHNEM WX (U3MKO-XMMUYECKNX CBOIWCTB, XapakKTePHbIX KayeCTBEHHbIX
peakuuii. KauyecTBeHHble peakuuMum Ha cynbaT-, KapboHaT- M X/0PUA-aHUOHbI, Ha KaTMOHbI
MEeTa//I0B U KaTUOH aMMOHWUS

CBolicTBa HeOpraHM4YecKnx BeLLecTs (Mo pasgeny 2)
OCHOBbl OPraHMYecKom XMMnn

CopepxaHue y4ebHoOro matepuana

MpesMeT opraHMYecko XMMUKN: eé BO3HUKHOBEHWE, pa3BUTUE W 3HAYeHUe B MOYYEHUN HOBbIX
BElecTB M MaTepuanoB. Teopus CTPOEHUS OpraHMYeckux coeauHeHuii A.M. byTnepoBa, eé
OCHOBHbIe NooXeHusa. CTPYKTYypHble (DOPMY bl OpraHnyecknx BeLLecTs. Fomonorug, nsomepus.
XnMnyeckas CBA3b B OPraHNYecKnx CoeANHEHNAX: KpaTHble CBA3W, a- U Nn-ceAsn. MNpencrasneHune
0 KflaccmuKaumm opraHMyeckux BellecTB. HOMeHKnaTypa OpraHuMyeckux COefVHEHWM
(cuctematmyeckas) W TpuMBMANbHbIE Ha3BaHUA  BaXHEWWMWX NpefCcTaBUTENei  Knaccos
OpraHNYecKmnx BeLLEeCTB

MpakKTnyeckne 3aHATUA

MpakTuyeckas pabota No7. «HomMeHKNaTypa OpraHU4YecKnX BeLLecTB».

O3HakomMneHne C o6pasuamu OpraHuWYecKMxX BelecTB W MaTepuanamMum Ha WX OCHOBE,
mMojenuposaHune MofieKyn OpraHnyeckKmx BELLLECTB, HabntogeHne n onucaHue
OEMOHCTPaLUMOHHbBIX OMbITOB MO MPEBPaleHNt0 OpraHNYeckKUX BeLecTB Mpu  HarpesaHuwu
(nnaBneHue, obyrnvsaHue u ropeHne). CoCTaB/ieHWE MOJIHbIX U COKPALLEHHBIX CTPYKTYPHbIX
(hOpPMY/1  OpPraHWYeCcKUX BeWeCcTB OTAE/NbHbIX K/acCoB, WCMO/Mb3yd WX HasBaHWA Mo
cUCTeMaTUYeCcKoM W TPUBMANBHOW HOMeHKnatype (3TWieH, aueTWneH, [AULepuH, (eHon,
(hopmanberni, YKCycHas KWCnoTa, rAvuuH). PacyeTbl npocTeiwein hopmy/nbl OpraHU4eckKom
MONEKY/bl, UCXOAS1 U3 3/IeMEHTHOro cocTasa (B %)

CopaepxxaHue y4e6HOro matepuana

MpegenbHble YrNeBoJopoabl (ankaHbl): COCTaB U CTPOEHUE, FTOMOMIOrNYeCKUiA pag. MeTaH U aTaH:
COCTaB, CTPOeHMe, (M3MYECKMe N XMMUYECKUe CBOMCTBa (peakuumn 3aMeleHUus n ropeHus),
noflyyeHune v NpUMeHeHue.
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OK 04

OK 01

OK 01
OK 02
OK 04



HenpenenvHble yriaeBogoponas! (aJKeHbI, ajKaJAWEHBl, aJKHHBI). AJKEHBL. COCTaB M CTPOCHHE,
TOMOJIOTHYECKHH psiA. DTHIEH W MPOIIJIEH: COCTaB, CTPOEHHe, (PU3MYECKHe U XUMHYECKHe
CBOWCTBA (peakuuWu TUAPUPOBAHMS, TAJOTEHUPOBAHMS, TUAPATALNH, OKHUCIEHHA U
NOJIMMEPH3aIMY) TIONIyYeHHEe U MPUMeHeHne. Ankanuensl: Oyraauen-1,3 u merunOyraanen-1,3,
XUMHUYECKOE CTPOCHHE, CBOWCTBA (peakius TMOJUMepU3aluu), MPUMEHEeHue (IJIsi CUHTe3a
NPUPOAHOTO U CHHTETUYECKOTO Kay4dyKa M Pe3HHbI). AJKHUHBI. COCTAB M OCOOEHHOCTH CTPOCHUS,
TOMOJIOTHYECKHH psiA. ALETUIIEH: COCTaB, XUMHUYECKOE CTPOCHHE, (PU3MUECKHE M XUMHUYECKHE
CBOMCTBa (peakUWW THUAPUPOBAHMS, TAJOTCHHUPOBAHUS, THAPATALMU TOPEHHUs), IOJNYyYEHHE H
npuMeHeHHe (MCTOYHHUK BBICOKOTEMITEPATYPHOTO TUIAMEHH ISl CBAPKH U PE3KH METAJLIOB)

ApomaTtudeckue yrieBoAOpoasl (apeHbl). beH301 u ToNyos: cocTaB, cTpoeHue, GU3NUecKue U
XMMHYECKHE CBOMCTBA (PEaKLUK raJOreHUPOBAHUS M HUTPOBAHUSI), TONyYeHUE U TPUMEHEHHE.
TokcuuHOCTh apeHOB (BiMsiHME O€H30J1a Ha OpraHM3M 4esioBeka). ['eHeThueckas CBsi3b MEKAY
yIJIEBOAOPOAAMHY, TMPUHAIISKAIMUMH K  Pa3JuuHbiM  Kiaccam.IIpuponHble  MCTOUHHUKH
yriesonoponoB. [lpupoaHsiii ra3 u monyTHble He(TsHbIe rasbl. HedTh U €€ mpoucXoxkIeHHE.
Criocobb1 nepepaboTky He(TH: NMEPErOHKA, KPEKUHT (TEPMUYECKHA, KaTAJTUTHIECKUH ), TTHPOJIH3.
ITponyxTer nepepaboTKu HedTH, ux NpUMEHEeHHe B MPOMBILIIEHHOCTH
u B ObiTy. KaMeHHBIH yrosib ¥ MPOAYKTHI ero nepepaboTku

Tema 4.2.
DU3UKO-XUMUUECKUE
CBONCTBA yIJIEBOJOPOAOB

Coaep:raHue y4eOHOT0 MaTepHaja

JlaGopaTopHble 3aHATHS

JlaboparopHasi pabora Ne3 «CBoiicTBa yriieBOTOPOIOBY.

TpI/IBI/IaJ'IbHaﬂ U MCXKAYHApOAHAasd HOMCHKJIATypd, XUMUUYCCKUE CBOI\/'ICTBaj CHOCO6bI MOJIYUYCHUA
yrieBonoponoB. [lonyueHue STHIIEHA M M3yY€HHE ero CBOWCTB. MomenupoBaHUE MOJEKYN U
XUMHYECKUX TPEBPAIleHUil YIIeBOJOPOAOB (Ha MpUMeEpe dTaHa, STUJIEHA, alleTUIeHa U Op.) U
raJoreHONPOU3BOIHBIX

OK 02
OK 04

Paznen 5. Kucaopogocoaepxanue opraHn4ecKie coeTuHeHUus

14

Tema S.1.
Cnuptel. PeHon

Conaep:raHue y4e0HOT0 MaTepHaja

[IpenenbHbIE OAHOATOMHBIE CITUPTHI (METAHOJ U 3TAHON). CTPOSHHE, (PU3NUECKHEe U XUMUYECKHE
CBOHCTBa (pEaKkLUH C aKTHUBHBIMH METAJUIAMH, TaJIOT€HOBOIOPONAMH, TOPEHHE), MPUMEHEHNUE.
Bonoponnble CBs3UM MeXAYy MOJEKyJaMu COUPTOB. PU3HONOrMYECKOe NEHCTBHE METAaHOJA U
STaHONA HAa OpPraHM3M dYeJoBeKa. MHOrOaTOMHBIE CHHPTHI (STHJICHTJIHKONb M TJIHMLEPHH):
CTpoeHue, PH3MUecKue 1 XUMHUECKHEe CBOHCTBA (B3aUMOJEHCTBHE CO LIEJOYHBIMH METAJUIAMH,
KAa4eCTBEHHAsI PEaKLMsi HAa MHOTOATOMHbIE CIHUPTHI). PU3nonorndeckoe NEeHCTBHE HA OPraHU3M
yenoBeka. IIpuMeHeHue riuuepuHa U dSTwieHrMkons. Penon. CrTpoeHHe MOJEKYIIH,
¢dusndeckne M XUMHUYECKHe CBOWcTBa (peHoma. TokcuuHOCTh (eHona, ero (U3NOIOTHIECKOe
JeWcTBHE Ha opraHu3M uenoseka. [Ipumenenue peHona

OK 01
OK 07
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Tema S.2.
ANbIernpl
KapOoHOBBIE KUCIIOTHI.
Crnoxable 3¢upsl

Conaep:kaHue y4e0HOT0 MaTepHaJa

Anprneruabpl U KeTOHbl ((popmamnbaerun, amneranbIeryi, aueTOH). CTPOECHuE, (PU3NUeCKue Hu
XUMHYECKHE CBOWCTBA (PEAKUMH OKUCJICHHUS M BOCCTAHOBJICHHUS, KAa4ECTBEHHBIC PEaKLUH),
nojiyueHue u npuMeHerne. OTHOOCHOBHBIE MpeNeNbHbIe KapOOHOBBIE KUCIOTHI (MypaBbUHAS U
YKCYCHasl KHCJIOTBI): CTpOeHUe, Pr3nieckne U XUMUYECKHe CBOMCTBA (OOIIMe CBOMCTBA KHUCIIOT,
peakuust >TepuuKalum), MojaydeHne U npuMmeHeHue. CTeaprHOBas U OJIEMHOBAS KHCJIOTBI Kak
NPEACTABUTENN BHICIINX KapOOHOBBIX KUCJIOT. MbljIa KaK COJIM BBICIINX KapOOHOBBIX KHUCJIOT, UX
Morotee aevicteue. CnoskHble 3(QUPHI KaK TMPOM3BOAHBIE KapOOHOBBIX KHCIOT. [ uaponms
cnokHbIX 3¢upoB. XKupsl. 'maponns sxupos. [IpumeHeHne xkupoB. buosornyueckas poib JKHPOB

OK 01
OK 02
OK 04

Tema 5.3.
VY rneBoanl

Coaep:kaHue y4eOHOT0 MaTepHaJja

VYrneBonbl: COCTaB, KiacCHU(pUKALUA YIJIEBOAOB (MOHO-, OU- W Tonucaxapunbl). [Jrokosa —
NPOCTENUIINI MOHOCAXapua: OCOOEHHOCTH CTPOEHHsI MOJIEKYJbI, (pU3MYecKHe U XUMHYECKUE
CBOWCTBa TIIIOKO3bI (B3auMmoneiicteue ¢ runpokcuaoM wmenu (II), okucneHne amMMHaYHBIM
pactBopoM okcuaa cepedpa (I), BoccraHoBieHHe, OPOKEHHNE TIIFOKO3bI), HAXOXKIEHHE B IPUPOZE,
NpUMEHEHHEe TJIFOKO3bl, OHOJNIOTHYeCcKas pOJib B JKH3HEAEATENIbHOCTH OpraHu3Ma 4YeJoBeKa.
dotocunTes. Ppykroza kKak uH3oMep IIOKO3bl Caxapo3a — MPEencTaBUTENb AHCAXAPHUIOB,
T'UAPOJIM3 Caxapo3bl, HAXOXKAEHHE B NPHUpPOAe U mpuMeHeHue. [lomucaxapuibl: Kpaxman H
LeJUTF0JI03a KaK MPHPOAHbIe mojuMepbl. CTpoeHHe Kpaxmalia M LEeJUIOJIO3bL, (PU3HUECKHE MU
XMMHYECKHE CBOMCTBA KpaxmaJa (THAPOJIN3, KAYeCTBEHHAs PEaKLUs C HOIOM)

OK 01
OK 02
OK 04

Tema 5.4.
Du3uKo-XxUMHUYECKUE
CBOIICTBA
KUCJIOPOAOCOAEPIKALIUX
OpraHUYEeCKUX
COeTMHEHWH

Coaep:raHue y4eOHOT0 MaTepHaja

IpakTuyeckue 3aHsATHS

IMpaktuyeckass pabora Ne8.  «HomeHknaTypa  KHUCIOPOIOCOAEPIKAIMUX  OPTaHUYECKUX
COETMHEHUID.

TpuBnanpHas 1 MEXAyHApOIHAsT HOMEHKJIATYPa, XUMHUYECKHE CBOHCTBA, CHOCOOBI MOJyUYEHHS
CIHUPTOB | (PEeHONIOB, KAPOOHOBBIX KUCIOT U 3(pHpoB, aimbaeruaos U KeToHos. CocTaBieHne cxeM
peakuuii (B TOM 4HCIE MO MPENJIOKECHHbIM ILIETIOYKaM TPEBPALICHUH), XapaKTePHU3YIOLINX
XUMHYECKHE CBOMCTBA KUCIOPOAOCOAEPIKALINX OPTraHNYECKUX COSUHEHNN

IIpaktuyeckas padora Ne9. «Xumudeckne M (PU3MUECKHE CBOWCTBA KHUCIOPOAOCOMEPIKALIUX
OPTaHUYECKUX COCTUHEHUS.

IIpoBenenue, HaOMIOAEHHE MW ONHCAHUE JEMOHCTPAIMOHHBIX OIBITOB. TOPEHHE CIHPTOB,
KAQ4eCTBEHHBIC PEaKLUU OXHOATOMHBIX CIUPTOB (OKUCIEHHE 3STaHoda okcupom wmenu (I1)),
MHOTOATOMHBIX CHHPTOB (B3aMMOnEHCTBUE TiHIepuHa ¢ ruapokcunoM menu (I1)), anpaerunos
(oxkucieHHe aMMHMa4YHBIM pacTBopoM okcupma cepebpa(l) u  rugpokcumom wmemu  (1D),
B3aMMOJIEIICTBHE KpaxMalia ¢ HOJIOM), U3YUYE€HHE CBOHCTB PacTBOpPA YKCYCHOHM KHCIIOTHI

OK 01
OK 02
OK 04

Paszgen 6. AzoTcoaepxainne opraHu4ecKie cCoeIHHEeHUsI
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Tema 6.1. Conaep:kaHue y4e0HOT0 MaTepHaJa 4 OK 01

AMUHBL AMUHBI. METHJIAMHUH — MPOCTEHIINI MpencTaBUTENb aMUHOB. COCTaB, XMMHUYECKOE CTPOEHUE, OK 02
AMUHOKHCIIOTBL ¢usmueckne M XUMHYECKHE CBOMCTBA, HAXOXIEHHE B NpUpoAe. AMUHOKUCIOTHI Kak OK 04
benku am(poTepHble OpraHudeckne coeguHeHus. Pu3nvecKkue U XUMHYECKHe CBOICTBA aMUHOKUCIIOT 5

(Ha mpumepe rimuuHa). buonormyeckoe 3HaueHne amMHuHOKUCIOT. llenTuabl. benku kak
NPUPOAHBbIE TOJUMeEpHl. IlepBUyHast, BTOpUYHAS M TPETUYHAS CTPYKTypa OENKOB. XUMHUYECKHE
CBOMCTBA OEJIKOB: THAPOJIN3, ACHATYPALINs], KAUECTBEHHbBIE PEaKIMU Ha OeJIKU

IIpakTH4YecKHe 3aHATHS

IIpaxrrueckas padora Nel0. «CBoiicTBa a30TOCOAEPKALTIX OPTAHUUECKUX COCTUHEHUI.
Ouznueckue W XUMHYECKHE CBOICTBA aMHHOB (peakUuH C KHCIOTAMH M TOPEHHUs) W 2
aMHHOKHUCIIOT (Ha mpumepe riunuHa). HabmoneHne n onmcanne JEeMOHCTPALIMOHHBIX OIBITOB:
JeHaTypauusl OEJIKOB MPU HArPEBAHHH, [IBETHbIC peakLUn OCJIKOB

Pazaen 7. BoicOKOMOJIEKYJISIPHbIE COETHHEHHUS 2

Tema 7.1. Coaep:xkaHue yueOHOro MaTepuaJa 2 OK 01

ITnacTMacchl. IpakTHYeCKHE 3AHATHS OK 02

Kayuyxu. BonoxHna IIpaktrueckast pabdora Nell. «CuHTres, aHanm3 M KiIacCU(PHUKAIMA BBICOKOMOJIECKYJISIPHBIX OK 04
COEeTUHEHUID IIK...

OCHOBHBIE TMOHATHUSI XHUMHUH BBICOKOMOIJICKYJIAPHBIX COGHHHGHHﬁI MOHOMEp, MNOJHUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPH3aLNH, CPenHsss MoJekyjsipHas Macca. OCHOBHBIC
METOAbI CUHTE3a BBICOKOMOJICKYJIAPHbBIX COeI[I/IHeHI/Iﬁ — noJMMEpu3alva U MOJUKOHACHCALIUA. 2
Os3HakomiieHHe ¢ OOpasLaMu NMPHPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4yKOB:
IIACTMACChl (MOJMATHIICH, TOJHUIPOIMIIEH, MOJMUBUHWIXJIOPUA, MOJNUCTHPON);, HATYpalbHBIA U
CHUHTETHYECKHE Kaydyku (OyTamueHOBBIH, XJIOPONPEHOBBIH M HW30MPEHOBBII), BOJIOKHA
(HaTypasipHBIE (XJIOMOK, INEPCTh, WIENK), HCKYCCTBEHHbIE (ALlETaTHOE BOJIOKHO, BHCKO3a),
CHHTETHUEeCKHE (KaIIPOH M JIABCAH)

KourpoabHas pa6ora 3 |CTpykTypa U CBOWCTBA OPraHMYECKUX BeIecTs (1o pasaenam 3-7) 2

IIpodeccuoHanbHO OPpUEHTHPOBAHHOE COAEPKAHHE (CONEPKAHNE MPHKIATHOTO M0[ly.]'lﬂ)6 8

® B pamkax uacos IIOC MOryT GbITh NMPOBEICHBI HHTCTPHPOBAHHEIC 3AHATHA C YUETOM COJCP/KATEIBHBIX MEKIPEAMETHBIX CBS3CH MO JBYM M Gojce 06meo6pa3oBaTeTbHBIM
JUCTUTIIHAM
Duzuka: MaTepus, SHEPIHA, MACCA, aTOM, 3JICKTPOH, IPOTOH, HCHTPOH, HOH, H30TOM, PAJHOAKTHBHOCTb, MOJICKY/IA, SHCPIETHUYCCKHN YPOBEHb, BEIECTBO, TEJIO, O0BEM, arperarHoe
COCTOSIHHE BEIICCTBA, (PM3HICCKUC BEIHMIHNHBI M €IHHUIIBI HX H3MECPESHHUS, CKOPOCTb.
Buosormst: xieTka, opranu3M, Omocdepa, IKOCHCTEMa, OOMECH BEINECTB B OpraHm3Me, (DOTOCHHTE3, MAKPO- W MHKPOIJICMEHTDHL, BHTAMHHBI, OMOJIOTHUCCKA AKTHBHbBIC BEINECCTBA
(benmku, yrieBoapl, sKUPbL, (PePMEHTBHI).
I'eorpadust: MuHEpabl, TOPHBIC TIOPOIBL, MOJIC3HBIC HCKOIIAEMBIC, TOILTHBO, PECYPCHI.
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Pa3znen 8. Xumus B ObITY H NPOU3BOACTBEHHON AeATEJIbHOCTH Y€J0BEKA

=]

Tema 8.1.

XHUMHYECKIE TEXHOJIOTHH
B MMOBCETHEBHOM
u npodecCHOHATBHON
IEeSITEJIbHOCTH YeJIOBEKA

Conaep:kaHue y4e0HOT0 MaTepHaJa

=]

[IpaBuna >KONOTHYECKU LIENIECOOOPA3HOro MOBENEHUs] B OBITY M TPYAOBOW NEATENBHOCTH B
LEesIX COXPAaHEHMs] CBOETrO 3[0pPOBbsi M OKPYXKAIOWEH MNPUPOJHOM Cpenpl, ONacHOCTb
BO3JIEUCTBUS] HA OKUBble OPraHU3Mbl OPraHUYECKHX BEIIECTB OTHEIbHBIX  KJIACCOB
(yrneBomoponsl, CHUPTHL, (PEHOJNBI, XJOPOPraHMYECKHE MPOM3BOIHBIC, AJBIETHABI U Ap.),
MOKa3aTeNb MPEAEIbHO AOMYyCTUMOM KOHLIEHTPALUU M €ro UCHojib3oBaHue. Ponbp xumuu B
o0ecrie4yeHn 3KOJIOTHUECKOH, HHEePreTHdecKoil © muIneBod Oe30MacHOCTH, Pa3BUTHUH
MEIULHBI, CO3aHUM HOBBIX MAaTepPHaJOB (B 3aBHUCUMOCTH OT BHAAa NPOQecCHOHATBHON
IEeSTEIbHOCTH), HOBBIX HICTOUHUKOB YHEPTUHU (AIbTEPHATUBHBIC UCTOYHHUKH 3HEPTuM). [loHsTre
O Hay4YHBIX METOJAaX MO3HAHMs BEIIECTB M XUMHUYECKUX peakumid. IIpencrasnenus o0 oOmmx
HAYYHBbIX NPUHIUNAX MPOMBIIIJICHHOTO TIOJYYEHUs] BAKHEHINMX BellecTB (Ha MNpUMepax
NPOM3BOJCTBA AMMHAKa, CEPHON KUCIOTBI, METaHONIA). XUMHS U 3I0POBbE UEJIOBEKA: MPaBHIIA
0e30MacHOr0 MCIOJNB30BAHMS JICKAPCTBEHHBIX NPENapaToB, ObITOBOH XUMHUH B ITOBCEIHEBHOMN
JKU3HU

IIpakTH4YecKue 3aHATHS

IIpaktrueckast pabora Nel2. «IIpuMeHEeHHE XUMHYECKHUX BEIIECTB M TEXHOJOTHH C y4eTOM
Oyayuieit mpodeccuoHANBHON AeSITETEHOCTI.

Pewenue keflic-3a7ay MO TeMaM: IHINEBble MPOAYKTHI, OCHOBbI PaLMOHAJIBHOIO MHUTAHUS,
BAXXHEHIINE CTpPOUTENbHbIE M  KOHCTPYKLHOHHbIE MaTepUalibl, CEJIbCKOXO35HCTBEHHOE
IIPOU3BOJCTBO, KPAacKu, CTEKJO, KepaMuKa, MaTepuasbl AN 3JIEKTPOHMKH, HaHOMAaTepHualbl,
TEKCTHJIbHBIE BOJIOKHA, HCTOYHHUKH JHEPrHH, OPTaHMYECKHEe M MHHEpaJbHbIE yIOOpeHHs,
JIEKapCTBEHHbIE 1 KOCMETUYECKHE MpenapaTel, OBITOBAS XMMHUS, MATEPUAIBI N3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH. 3ammra. [IpeacraBieHue pe3yabTaToB pelieHus Keic-3am1a4d B Gopme
MHHH-IOKJIa/1a (JOMyCKaeTCs HCIOJIb30BaHNE rpaUueCcKuX U NPE3EHTAINOHHBIX MATEPHAJIOB)

OK 01
OK 02
OK 04
OK 07

IpomexyTouHas arrecTanus no gucuumianne (nuddepeHInpoBAHHBIN 3a4€T)

Bcero

72
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3. YciaoBus peanu3anuy NporpaMmmbl 001e00pa3oBaTe/ibHO JUCHUILIHHbBI

3.1. MartepuajibHO-TeXHHYECKOe o0ecneYeHne

OcBoenue mnporpammbl oOmeoOpazoBareabHoil qucuuminasl - OOJ[.04 Xumus
OCYUIECTBISIETCS B MPO(PECCHOHANIbHON 00pa30oBaTeIbHOM OpraHu3alii, peaTu3yromen
00pa3zoBaTe/IbHYI0 MPOrpaMMy CpeAaHero oOmero o0pa3oBaHus B MpPeAcsiax OCBOCHUS
OITOIT CIIO na 6a3e 0CHOBHOTO 001Iero 00pa3oBaHus, B KAOMHETE XUMHHM ¢ JJabopaTopucii
1 1a00pPaHTCKOH KOMHATOM, B KOTOPOM HMMEETCS BO3MOKHOCTh O0ECHEYUTHh CBOOOHBIMA
nocTyn B MHTEPHET BO BpeMsl YYEOHOTO 3aHATHS M B MEPHOJ BHEYUECOHON NEATEIBHOCTH
o0yyJarouuxcsi.

[Tomemenune kaOuHeTa YIOBJIETBOPSET TpeOOBAHUSIM CanurapHo-
AMUACMHONIOTMYECKUX TpaBui M HopMmaruBoB (CanlluH 2.4.2 No 178-02) m ocHamieHo
TUMIOBBIM O0OPYJOBAaHMEM, YKAa3aHHBIM B HACTOSIIMX TPeOOBaHMSIX, B TOM YHCIE
CHENATM3APOBAHHON y4eOHON MEOENb0 W CPEACTBAMU OOYUYECHMS, JOCTATOYHBIMH ISt
BBITIOJTHEHUS TPEOOBAHMI K YPOBHIO IOJATOTOBKHA 00YYarOIIXCS.

B kaOunere umeeTcs MyJIbTHMEAMNUHOEC 000PYIOBAHUE, MOCPEACTBOM KOTOPOTO
YYaCTHUKH 00pa30BaTENBHOrO MPOIEcca MPOCMATPUBAIOT BU3YAIBHYKO MH(OPMALMIO 1O
XUMUH, CO3JA0T NPE3CHTALNM, BUACOMATEPUANIBI U T. 1.

B coctaB y4eOHO-METOAMYECKOTO M MATEPHATBHO-TEXHHYECKOTO OCHALICHHS
KaOWHETa XUMUU BXOJST:

Cronbl  yueOHbBIE — 15 wWT., CTyabs yueHmdeckue -30 mr., y4yeOHas JocCKa
MapkepHas, padodee MECTO MPEnoaaBaress (CTON MPENnoAaBaresis, CTYJ, KOMIbIOTEPHBINA
CTOJI), TEPCOHANBHBIA KOMIIBIOTEP (CUCTEMHBIA OJOK, MOHHMTOP, KJIABHATypPa, MBIIIKA),
BHJICOMIPOCKTOP, JKpaH, OOOPYIAOBAaHWME M PEAKTUBBI [UIsl TPOBEACHUS Ja0OPATOPHBIX
pabot, paGoumii CTOJT AJIE TPOBEACHUS  JIAOOPATOPHBIX OMNBITOB, NPUHYAWUTEIbHAS
BBITSDKHAS BEHTHJISIUS

HHpopMallMOHHBIE CTEH/BI:

Ileprommueckas cucreMa xuMudeckux snmeMeHToB (.M. MenpeneeBa

Tabmuna pacTBOPUMOCTH

OCHOBHBIE KJIACCHI HEOPraHMYECKUX BEIIECTB

OxpaHa Tyaa OpA OPOBEICHUM OMBITOB

CHMBOJBI XUMHUYECKUX BJIEMEHTOB

OOwas OGuonorus

HNwmeercss OuOnuoteuHbld  QOHA, B KOTOPBIA BXOAAT Y4YeOHMKM M Y4eOHO-
MeTonnyeckuii KoMiieke (YMK), KHUTW U1l YTEHHS 1O XWUMHH, PEKOMEHIOBAHHBIE WM
JOMYIIECHHBIE AJIsl UCMOJIB30BAHUS B TPO(PECCHOHATIBHBIX 00pa30BaTEIbHBIX OPraHU3ALHSIX,
peann3yrouX 00pa3oBaTEbHYIO MPOrpaMMy CPEAHETO 00Ero oOpa3oBaHus B MpEAEiax
ocBoenust OITOIT CTIO Ha 6a3e 0OCHOBHOTO 00IIEr0 0Opa30BaHUSI.

B nponecce ocBoenust nmporpammel yueOHoi aucuuminabl bJ[.04 XuMus cTyaeHTHI
MMEIOT BO3MOYKHOCTh Pa0OThI B 3JIEKTPOHHOH OnMOnuoteke ObC (paboTa ¢ 3JIEKTPOHHBIMU
KHUTAMU, PAKTUKYMaMH, TECTAMHU ).
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3.2. MHhopMaLnoHHoe obecreyeHre peanmsaunm NporpaMmb

[na peannsaumm nporpammbl 6M6MOTEUHBIA (hOHA 06pa3oBaTeNlbHON OpraHm3aLunm
YKOMIM/IEKTOBaH MeyaTHble W/WAKM 3MEKTPOHHbIE 00pa3oBaTte/ibHble M MH(OPMaLUMOHHbIE
pecypcbl, PEKOMEH0BaHHbIE /151 UCMO/b30BaHWA B 06pa3oBaTe/ibHOM MpoLiecce.

3.2.1. MNeyaTHbIe U3JaHWA

LAH(uHOreHoBa, W. B. Xumus: Yy4yebHMK W MPaKTUKYM ANA  CPefHero
npoeccroHanbHOro o6bpasosaHus / W. B. AH(uHoreHoBa, A. B. babkos, B.A.
[MonkoB. — 2-e u3g., ucnp. u gon. — Mocksa: M3gatenscteo KOpawt, 2022— 291 c.

2. LLeronnxuHa, H. A. O6wwas xumms: yuebHuk gna Cro / H. A LLleronuxuHa, J1. E
MwuHaeBckasi. — CaHkT-INeTepbypr: MlaHb, 2023 — 164 c.

3 Hwukonbckuin, A. Bb. Xumua: YUeOHUK W NPaKTUKyM MPOJeCcCMOHa/IbHOIO
obpaszoBaHua / A. b. Hukonbckuidi, A. B. CyBopoB. — 2-e u3f., nepepab. n pgon. —
Mocksa: M3parenscTeo KOpaiit, 2023 — 507 c.

4 Xnmmns: y4ebHUK Ans cpefHero npojeccuoHanbHoro obpasosaHus / HO. A.

INebenes, I'. H. ®agees, A. M. Nony6es, B. H. LLanosasn; nog obuieit pegakuyeit I'. H.
dapneeBa. — 2-e un3f., nepepad. n gon. — Mocksa: M3aaTenscTBo KOpant, 2023 —431 c.

3.2.2. [JononH1TelbHble NCTOYHUKMN

1 abpvwensH, O. C,, Jibicosa, I'. . Xumus: KHWUra gns npenogasarens: yye6.-MeTos.
nocobue. — M. Akagemus, 2022 - 332 c.

2. YepHukosa H. 1O., Mellepsakosa E. B. Pellaem 3agaum no Xumnm
CaMoCTOATe/IbHO: y4yebHoe nocobue / H. HO. YepHukosa, E. B. MewlepsikoBa — CaHKT-
MeTepbypr: JlaHb, 2022 — 328 c.

3. Pe3HnkoB B. A. CO0pHUK yrpaXKHEHWIA 1 3324 M0 OPraHNYecKorl XMMnK:
y4yebHoe nocobue / B.A. Pe3HnkoB — CaHKT-INeTepbypr: SlaHb, 2023 — 226 c.

4, KanyctuHa A. A., XanbyeHko W. ., JlInbaHos B. B. O6W@as n HeopraHN4ecCk
xumua. TMpaktukym / A. A. KanyctnHa, W. T. XanbuyeHko, B.B. J/In6aHoB — CaHKT-
MeTepbypr: JlaHb, 2023 — 152 c.

5. MabpvensH O.C. Xumusa: y4yeb. gna ctya.  npod. y4veb. 3aBefeHui
O.C.lMabpwuensH, N.I'. Octpoymos. - M., 2022.- 256 c.

6 labpuensH O.C. Xvmua A1 npoeccuin v cneumanbHOCTEN TEXHUYECKOro
npounns: y4ebHUK Ana CTyAd. y4upexxkaeHun cped. npod. ob6pasosaHus / O.C.MabpuensH,
N.I". OcTpoymoB. — 4-e u3g,., ctep. — M. : 130aTeNnbCKnin LeHTP
«Akagemus», 2023 — 272 c.

3.2.3. VIHTepHeT-pecypchl
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1. hvsh.ru - XXypHan «XumMus B LLUKOSE.

2. https://postnauka.ru/themes/chemistry - nekuum no XxMMmm Ha caite
MocTHayka. http://gotourl.ru/4780 (http://elementy.ru/) HayuHo-nonynspHbIi
MNPOEKT «ONeMeHTbl Bo/bLLON HayKn» MaTeMaTuKa, aCTPOHOMUS, HayKu O XKU3HW, HayKu O
3emne). HOBOCTM HayKW, KHUTW, HayYHO-MOMYNAPHbIE CTaTbW, NeKUUK, SHLUKNONeANN.

3. http://gotourl.ru/4785 (http//www.hij.ru/) CalT Hay4HO-NOMNYNAPHOrO >XypHana
«XUMUSA U XKU3Hb>.

4. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrema ANCTaHUMOHHOIO 06yYeHuns, HarpaB/ieHHas B MepByl0 o4vepesb Ha
MOArOTOBKY K O/NIMMNMNafaM BCEX YPOBHeM — OT LWKO/bHLIX 40 MexayHapoLHOM.
CainTCcofepXMUT OrPOMHOE KO/IMYECTBO 3a4ay, CrpyrnnupoBaHHbIX Kak Mo Temam, Tak 1 o
onMnuagam. Mo BCem OCHOBHbIM pa3fenaM XUMUK NpUBeaEH TEOPETUYECKMIA
Martepvan 1 pasobpaHbl peLleHnst TUMOoBbIX 3a4au.

5. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3blYHbIA CalT O CBOWCTB:
XUMNYECKNX 3IEMEHTOB.
6. http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepyeckuii CalT oHnai

06pa3oBaHus, 06pa3oBaTe/IbHbIX KYPCOB M BUAEONEKUMA AN LIKOMBbHWUKOB, CTYAEHTOB U
yuunTeneil.ECTb HECKO/IbKO KypCOB M0 XUMUW.

7. http://www.xumuk.ru CaT 0 XUMUW: KacCUYeckue Y4ebHWKK, CrpaBOYHME
SHUMKNONeANN, MOUCK OpraHuWYeCcKMX W HEeOpraHMYeCcKUX peakumia, CoCTaBleHue
YPaBHEHWIA peakLmiA.

8. http://orgchemlab.com/ CaiiT, NOCBALWEHHbIA NPaKTUYeCcKo paboTe B nabopaTopum
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4. KoHTPOJ/Ib M OLIEHKA Pe3y/IbTATOB OCBOCHHS 0011€00Pa30BaATE/IbHONH AUCHUILIMHBI

KOHTposIb ¥ OLEHKA pe3ysbTaToB OOYUYEHMs] OCYLIECTBISETCS MPEMOJABATENIEM B
NPOLECCE MPOBEACHUS MPAKTHUYECKHAX 3aHATHIA M J1a0OpaTOpHBIX paloT, TECTUPOBAHHUS, a
TaK>KE BBIMOJTHEHHs 00YYAOIMMHKCS WHIUBUAYATTBHBIX 3aJaHAN, TPOEKTOB, HCCIIE0BAHUH.
Pesynprarel 00ydeHWs ONPEAENAIOT, YTO OOy4YarOIMECs AOKHBI 3HATh, MOHUMATh W
JEMOHCTPHAPOBATH N0 3aBEPIICHUH U3YUYEHUS TUCLUIIIIUHBL.

Jns  ¢GopmMupoBaHus, KOHTPOJAST W OLUEHKH PE3YyJbTaTOB OCBOEHHUS y4eOHOM
JUCLIMIUTMHBL UCTIONB3YETCS CUCTEMA OLIEHOYHBIX MEPONPUATHH, MPeacTaBistomas coOoi
KOMIUIEKC YUYEOHBIX MEPONPUATUIH, COMNIACOBAHHBIX C PE3yJbTaraMd OOYYCHHS W
chopmysmpoBadHbiX ¢ yuetoM OI'OC COO (mpeaMeTHbIE pe3yabTaThl MO AUCUUIIIMHE) U
PI'OC CIIO.

Tunsl oLeHOYHBIX

Ne |OK/MIK Moayas/Paznen/Tema Pe3yabTaT 00yueHus .
MepOonpUsITHH
I OcHoBHOe conep:rkaHHe
1 Pa3zpen 1. OcHoBBI ®opmypoBaTH 0a30BbIE
CTPOEHHs BelecTBa MOHSITUS U 3AKOHBI XHMHHU
1.1 |OKO01 |Crtpoenue atoMoB|CocrtaBnats  xumuueckue|l. Tect «CtpoeHue aTtomos

XUMHUYCCKHUX JJIEMCHTOB U (I)OpMy.]'IbI COeI[I/IHeHI/Iﬁ B[ XHMHUYCCKHNX JJIEMCHTOB u
npupoga XUMHYECKOH CBSI3H |COOTBETCTBHH CO CTEIIEHBIO npupoga XUMHYECKOMN CBSI3ID.

OKHUCJIEHUs XUMUYeCcKux|2. 3ajaud Ha COCTaBJIEHUE
3JIEMEHTOB,  MCXOAs  W3|XUMHUYECKHX bopmyn
BaJICHTHOCTH U |IByXaTOMHBIX COEJIMHEHUN
3NEKTPOOTPULIATEIBHOCTH  |(OKCHIIOB, CyIb(pHUIOB,

THIPHUIOB U T.I1.).

3. 3amaHus Ha HCIOJB30BAaHHE
XUMHYECKOH CHUMBOJIMKH U
Ha3BaHWH  COENMHEHHWM 110

HOMEHKJIAType

MEXAYHApOIHOTO COr03a
TEOPETUYECKON M NMPUKJIATHON
XUMUH u TPUBHAJbHBIX
Ha3BaHUN JJIsl COCTABJICHUS
XUMHUYECKIX bopmyn
JBYXaTOMHBIX COEJIMHEHUN
(oxcumos, CyIb(pHUIOB,

THAPUAOB U T.II.) U JAPYTUX
HEOPraHWYECKUX COEOUHECHUI
OTHEJNBHBIX KJIaCCOB

1.2 [OKO1 |Ilepuoguyeckuii 3akoH u|XapakTepU3oOBaThb 1. Tecr «Merammyeckue /
OK 02 |rabmuma JI. . MeHneneeBa |[XuMUYeCKHE DSJIEMEHTBI B|HEMETa/UIMYECKHE  CBOMCTBA,
COOTBETCTBHHU C HX |SJICKTPOOTPULATEIIBHOCTD u

MOJIOKEHUEM B|CPOICTBO K 3JIEKTPOHY

nepnonnqecxoﬁ CUCTEME [ XUMHNYCCKUX DJICMCHTOB B

XUMHWYCCKUX DJIEMECHTOB|COOTBECTCTBHC C nux

.. Menneneesa SJIEKTPOHHBIM CTPOCHHEM U

MOJIOKEHUEM B

NEePUOINYECKON cucreme
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OK/TIK

Moayas/Paznen/Tema

PesyabraT 00yuenus

THnbl OLIEHOYHBIX
MeponpHsSTHH

XUMUYdecKux sjaementos .
MeHpneneeBay.

2. IlpakTuyeckue 3aAaHus Ha
YCTAHOBJICHUE CBS3HU MEXKAY
CTPOCHHEM aTOMOB
XUMHYECKUX  SJIEMEHTOB U
MEPUOIUYECKIM H3MEHEHUEM
CBOWCTB XUMUYECKUX
BJIEMEHTOB U X COC/IMHEHUN B
COOTBETCTBUU C TIOJIOKEHHEM
Ilepuoauueckoii cucreme.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETHUECKUE 3aJaHUsl Ha
XapaKTePU3ALNI0 XUMHYECKUX
3JIEMEHTOB. «MeTtandeckue /
HEeMeTaJUINYeCKUe  CBOMWCTBA,
3IEKTPOOTPULIATEIBHOCTE U
CPOACTBO K 3JIEKTPOHY
XUMHYECKHX  JJIEMEHTOB B
COOTBETCTBHE c 1504
SJIEKTPOHHBIM CTPOCHUEM H
TOJIOKEHHUEM B
NEePUONYECKON cucreme
XUMHYECKHUX 3JIEMEHTOB
I HN. Menneneesa»

Paznen 2. Xumuueckue
peaxkiuun

XapakTepu3oBaTtb THIBI

XHUMHYeCKHX peaKkuuu

KonTtpoabnas padora
«CTpoeHue BewecrBa H

XHMHYE€CKHE PEAKIINN»

2.1

OK 01
OK 04

Tunbl XUMHYECKUX PeaKLUui

CocTaBisTh
COEIUHEHHS],
oOmeHa,
OKHCJIUTETHHO-
BOCCTAHOBUTEJILHBIE
peaxiuu

peaxiuu
Pa3JIOKEHMS,
3aMeIleHus,

1. 3amauu Ha cocCTaBJeHUE
YPaBHEHUN PeaKLUi:

— COGNHWHEHHWs, 3aMEeIleHUs,
pasjoxeHusi, oOOMeHa,

— OKHUCJIUTEIBHO-
BOCCTAHOBUTENbHBIX  PeaKIIHii
C HCHOJB30BAHHUEM METOMA
3JIEKTPOHHOTO OajaHca.

2. 3amayd Ha pacueT Macchbl
BEIIeCTBA WJIH 00bEMa

ra3os o U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce
wii  00béMy  OOHOTO U3

YYaCTBYIOIIUX B
BEILECTB; PaCU€ThI
Macchl (00BEMaA, KOJUYECTBA
BEIECTBA) POAYKTOB
peakuuy, ecim  OOHO U3
BEIIECTB MMEET MPUMECH

peakiuu
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Tunsl oLeHOYHBIX

Ne |OK/MIK Moayas/Paznen/Tema Pe3yabTaT 00yueHus .
MeponpUsITHI
22 DNEeKTPONUTHYECKAs] CocraByATh ypaBHeHus1|1. 3ajaHus Ha COCTaBJIEHUE
OUCCOLMALIAS M WOHHBIN | XHMUYECKIX pPEaKIuu|MOJICKYJIIPHBIX W HOHHBIX
oOMeH HMOHHOTO oOmeHa c|peakuuii ¢ ydacTHeM KHCIIOT,
y4aCTHEM HEOPTraHUYECKUX |OCHOBAaHUN 51 COJIeH,
BELIIECTB yCTaHOBJIEHUE HU3MEHEHUs]
KHUCJIOTHOCTH CPEJIbI
2. JlaboparopHasi  pabora
"TUrnbl XUMHYECKUX pEaKIIril"
3 Pazpen 3. Crtpoenne mu|UccaenoBats crpoenne u|KonTpoabHasi pabota
CBOHCTBA CBOHCTBA «CBOHCTBA HEOPraHHYeCKHX
HEOpPraHU4eCKHUX BellecTB |HeOPraHu4ecKUX BellecTB |BelecTB»
3.1 |OKO01 [Knaccudukarms, Knaccudpuumposats 1. Tect «HomeHkmatypa wu
[IK1.1 |HOMeHKnaTypa M CTpOEHME|HEeOpraHUYecKHe BellecTBa|Ha3BaHUE HEOPraHUYEeCKUX
HEOpPraHUYEeCKUX BEIeCTB |B  COOTBETCTBUM C  HX|BEIIECTB  HUCXOAS M3  MX
CTpPOEHUEM XUMHYECKOH (OPMYJIBl WM
COCTaBJICHUE XUMUYECKOU
bopMyIIBI HCXOAS M3 HA3BAHUS
BEILECTBA MO MEXKIYHAPOAHOMH
J5R1051 TPUBHAILHON
HOMEHKJIaType».
2. 3amauu Ha pacyeT MacCOBOM
noan  (Macchl) XHUMHYECKOTO
sneMeHTa  (COeNMHEHHs) B
MOJIEKy e (CMeCH).
3. IlpakTuueckue 3amaHusi IO
KJaccupuKaLuy,
HOMEHKJIAType U XUMHYECKHM
dopMysiaM  HEOPTaHUYECKUX
BELIECTB Pa3JINYHbIX KJIACCOB.
4. IlpakTuyeckue 3aAaHusl Ha
omnpeaeneHue XUMHYECKON
aKTUBHOCTHU BELIECTB B
3aBUCUMOCTHU BUIA
XUMUYECKOW CBSI3W W THIIA
KPUCTAJUIMYECKON PELIeTKU
32 |OKOl |Du3suko-xuMHUYECKHE YcraHaBnIuBaTh 1. Tect «OcobenHoctu
OK 02 |cBOlCTBA HEOPraHMYECKUX|3aBUCUMOCTD (U3NKO-|XMMUYIECKIX CBOWCTB OKCHIOB,
BEIIECTB XUMUYECKUX CBOMCTB|KHUCJIOT, OCHOBAHUM,
HEOPraHMYECKUX  BEIIECTB(aM(OTEpHBIX THAPOKCHAOB U
OT CTPOEHUSI aTOMOB H|COJIEH».
MOJIEKYJl, a TakkKe Tumna|2. 3aJaHus Ha COCTaBJIEHUE

KPUCTAJUIMYECKON PELIeTKU

ypaBHEHHH XUMHUYECKUX
peaKkuuii ¢ y4acTHEM MPOCTBIX
U CIIOKHBIX HEOPTaHUYECKHX
BEIIECTB. OKCHJIOB METAJJIOB,
HEMETAIOB M aM(OTEPHBIX
3JIEMEHTOB;, HEOPTraHMYECKUX
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OK/TIK

Moayas/Paznen/Tema

PesyabraT 00yuenus

Tunsl oLeHOYHBIX
MeponpHsSTHH

OCHOBaHUM u
TUOPOKCHIOB,
coJIei,
nux
CITOCOOBI

KHCJIOT,
am(poTepHbIX
HEOPTraHUYECKHUX
XapaKTEePU3YIOLINUX
CBOMCTBA 51
MOJTy4EHHUS].

3. IIpakTuko-
OPHUEHTUPOBAHHBIE
TEOpPETUYECKUE 3aAaHusl Ha
CBOICTBA 51 [IOJIyYE€HUE
HEOPraHUYECKUX BEILIECTB

33

OK 01
OK 02
OK 04

HNnentudukamnms
HEOPTaHUYECKUX BEIIECTB

Hccnenosats
KAa4Y€CTBCHHBIC peaKLII/II/I
HeOpFaHI/ILIeCKI/IX BCIICCTB

1. IIpakTuko-
OpPUEHTUPOBAHHBIC 33aJIaHUS TIO
COCTaBJICHUIO XUMUYECKIX
peakuuii c y4aCTUEM
HEOPTaHUYECKUX BEIIIECTB,
UCTIOJIB3YEMBIX TUTST 1)
uaeHTH()UKAIIY.

2 Jlaboparoprast

“Unenrudukarms
HEOPTaHUYECKHUX BELIECTB

pabora:

Paznen 4. Crtpoenue mu
CBONICTBA OPraHHYECKHX

BEIIECTB

Hccaenosate cTpoeHne Hu
CBONICTBA OPraHHYECKHX

BE€IIECTB

KonTtpoabnas padora
«CTpoeHue M  CBOMCTBa

OpPramnveCKHux BEmeCTB»

4.1

OK 01

Knaccupukauus, crpoeHue
u HOMEHKJIaTypa
OpPTraHUYCCKUX BCIICCTB

Knaccudpuumposats
OpPTaHHUYCCKUEC BCIICCTBA B
COOTBETCTBHUHU C nux
CTPOCHUEM

1. 3amaHus Ha cocTaBlieHUE
Ha3BaHUU OpraHU4eCKUX
COeIMHEHUI IO TPUBHAIBHOU
UJn MEXKAYHapOIHOU
CHUCTEMATUYECKON
HOMEHKJIaType.

2. 3amaHus Ha COCTaBJIEHUE
MOJNHBIX U COKpALIeHHbIX
CTPYKTYPHBIX bopmyn
OpPraHUYECKUX BELIECTB
OTJIENbHBIX KJIACCOB.

3. 3amauu Ha oOlpeneieHue
npocreiiei bopmy bl
OpraHu4eCcKon MOJIEKYJIBL,
UCXOAST U3 3JIEMEHTHOIO
cocrasa (B %)
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OK 01
OK 02
OK 04

CsoiicTBa
COeqUHEHUN

OpraHUYeCKHUX

VcraHaBauBaThb
3aBUCUMOCTb dusnko-
XUMHYECKHUX CBOMCTB
OPraHUYECKUX BEILIECTB OT
CTPOEHUSI MOJIEKYJT

1. 3amaHuss Ha COCTaBJICHHE
ypaBHEHUI XUMHYECKUX
peakuuii c y4acTUEM
OpFaHI/ILIeCKI/IX BCIICCTB Ha
OCHOBAaHMH HX COCTaBa H
CTPOCHHUSI.

2. 3amaHus HA COCTaBJICHHE
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Tunsl oLeHOYHBIX

Ne |OK/MIK Moayas/Paznen/Tema Pe3yabTaT 00yueHus .
MeponpusiTun
ypaBHEHUI XHUMHUYECKUX
peakuuii, WUIIOCTPUPYIOLINX
XUMHYECKHE  CBOHCTBA  C
y4E€TOM MEXaHU3MOB
MIPOTEKaHUsl JaHHBIX PEAKLMM
51 F€HETUYECKON CBsI3U
OpraHUYEeCKHUX BELIECTB
Pa3HBIX KJIACCOB.
3. PacuerHble 3agaunm 1o
ypPaBHEHUAM peakuuii c
y4acTHEM OpPraHUYECKUX
BELIECTB.
4. JlaboparopHasi  pabora
“IIpeBpaliieHsi OpraHUYECKUX
BELIEeCTB [IPU HarpeBaHuu"
43 |[OKO01 |HUpentudpukamus Hccnenosats 1. IIpakTHKO-OpUEHTUPOBAH-
OK 02 |OpraHM4YecKuX BEIECTB, MX|KauyeCTBCHHBIE peakuuu|Hble 3a0aHUs 10 COCTABICHUIO
OK 04 |3HaueHWe ¥ NpUMEHEHWE B|OPraHUYECKHX COETMHEHHH|XUMHYECKHX peaxuuit c
OBITOBOI U|OTAEIBHBIX KJIACCOB y4acTHEM OpPraHUYECKHUX
MIPOU3BOACTBEHHON BELIECTB, B T.4. UCMOJIb3yEMBIX
JEATEIbHOCTH Y€JIOBEKA e WX UACHTUQHUKAMH B
OBITY ¥ IPOMBILIIEHHOCTH.
2 Jlaboparopnas pabora:
“Unentudukanus opraHudec-
KUX COEAUHEHUH OTHeNbHbIX
KJIaCCOB™
5 Pazgen S. Kunernueckue|XapakTepuzoBaTb
H  TEePMOJAHMHAMHYECKHE|BJIHSHHE PA3JIMYHbIX
3aKOHOMEPHOCTH (¢axTopoB Ha paBHOBecHe
NPOTEKAHUSI XHMHYECKHX|H CKOPOCTb XHMHYECKHX
peaxkuuil peaxkuuil
5 OK 01 |CkopocTb XUMHMUYECKUX | XapakTepu3oBaTb BiaussHUE|[IpakTHKO-OpHEHTHPOBAHHBIE
OK 02 |peakumil. XHUMHUYECKOE | KOHLIEHTPALIUH TEOpPETHYECKUE 3aAaHUsl Ha
paBHOBeCHE pearnpyromux BEINeCTB H|aHaTu3 (PaKTOPOB, BIMSIOLINX
TEMIIepaTypbl Ha CKOPOCTb|HA  H3MEHEHHE  CKOPOCTHU
XUMHYECKUX PEaKLUi XUMHYECKOU peaxkuuu.
XapaktepuszoBath BiUsiHUE|lIpakTHKO-OpHEHTHPOBAaHHbIE
U3MEHEHUsl KOHLEHTPAaLUH(3aJaHuss  HAa  [PUMEHEHUe
BELIECTB, peakuuu cpeasl ulnpunuuna Jle-Illatenee nms
TEMIIEpaTypPbl HA CMELICHNUE|HaXOXKICHUs HaIpaBJIeHUs
XUMHYECKOTO PABHOBECHSI  |CMEILIEHUs paBHOBECHS
XUMHYECKOU peakuuu 51
aHaM3 (PakTOPOB, BIIHSIOIIUX
Ha CMELIEHHE XUMHUYECKOro
paBHOBECHS
6 HccnenoBate HCTHHHBIE
Pasnen 6. PacTBophI
PACTBOPBI € 3aJAHHBIMH
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Tunsl oLeHOYHBIX

Ne [OK/MIK Monyas/Paznen/Tema PesyabraT 00yuenus .
MeponpHUsITHH
XapaKTepUCTHKAMH
6.1 [OK Ol [IloHaTue o pacTBOpax Pasznuuare uctuHHble| 1. 3agaun Ha MPUTOTOBJICHUE
OK 02 pacTBOpbI pacTBOPOB.
2. IIpakTuko-
OPUEHTUPOBAHHBIE PACUETHBIC
3aJaHUsl  HA  JIUCIIEPCHBIC
CHUCTEMBI, HCIOJb3yEMbIE B
OBITOBOM U MPOU3BOACTBEHHON
IEeSITETbHOCTH YEJIOBEKA
6.2 [OKO1 |Hccnenoanue croiicts|Mccnenosath ¢dusuko-|JladbopaTopHas padbora
OK 04 |pacTBOpOB XUMHYECKUE coiictBa|“IIpurorosnenue pacTBOpoB”
HUCTHUHHBIX PACTBOPOB
11 IpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEP:KAHUE (COAEePKAHHUE MPHKJIATHOTO MOIYJIs1)
7 Pa3zpen 7. OuenuBarp mnocjaencreusi|3amura keiica (c yderom
Xumusi B ObITy  H|0bITOBOH u|0ynymeit
NPON3BOACTBEHHOMI NPON3BOACTBEHHOMI npo¢ecCHOHATBLHOH
AesiTeJIbHOCTH YeJI0OBeKA |AeATeJIbHOCTH YeJIOBEKa C|AeATeJTbHOCTH)
NMO3ULMH JIKOJOrHYECKOM
0e3onacHoOCTH
OK 01 |[Xumus B OBITY u|OnenuBare  mociencreusi|Keiic (¢ yderom Oyaymieit
OK 02 |OpOM3BOACTBEHHOI OBITOBOM u|npodeccruoHa pbHON
OK 04 [|ResTEeNbHOCTH YenoBeKa MPOU3BOACTBEHHOM NEeSITEIbHOCTH)
OK 07 NEATENIbHOCTH 4esioBeKa C|B03MOKHBIE TEMBI KEHCOB:
no3uui  skosoruueckoi|1l. Ilorennenune knumara u
6ezonmacHoOCTH BBICBOOOKIACHHE ra30BbIX

TUPATOB CO THA OKEaHa.
2. byaywmue wmatepuanbl AJs

aBua-, MAaIIuHO- u
pruOOPOCTPOCHHSI.
3. Hospie wmarepuanel ais
COJIHEUHBIX OaTapeil.
4. JlekapctBa Ha OCHOBE

PaCTUTENbHBIX NIPENapaToB
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