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1. O0mas xapakrepucrTuka pado4ei nporpaMmMsbl Y4eOHOI JTHCUHIIIMHBI
00/1.04 Xumust
1.1. MecTo OUCOUIVIMHBI B CTPYKTYpPEe OCHOBHOH mNpodecCHOHANbHOI
0o0pa30oBaTeJIbHON MPOrpaMMBblI
Vuebnas mucummiamHa OOJ[.04 Xumwus sgBiseTcs 00S3aTebHONH YacThbiO

o0meoOpazoBarenbHOro  1UKiIa  oOpasoBarenbHOi  mporpammbl  CIIO B
coorBercTBUM ¢ PI'OC no cnenmaneHocTH 23.02.08 CTpOUTENBCTBO KEIE3HBIX
J0POT, MyTh M MyTEBOE XO3SIMCTBO.

[IpuknagHoit Moaynp BKIOYAaeT pasgen 8 «Xumusa B ObITYy U
NPOU3BOJACTBEHHON JEATEIBHOCTH YEJIOBEKA», KOTOPBIA peanm3yeTcss i BCEX
npodeccuit/cnenuanbHOCTe  METOJOM  PEHICHUST  KEHCOB,  CBSI3aHHBIX €
DKOJIOTMYECKON  OE€30MACHOCTBI M OUEHKOW  mociaeAcTBHiA  ObITOBOH M
OPOU3BOJACTBEHHONH  JEATENIBHOCTH, COOTBETCTBYIOLICH —oOTpacisam  Oyaymei
npo(EeCCUOHATIBHOM ACATEIBHOCTH 00YYArOIINXCSI.

1.2. llesqin 1 iIaHMpyeMble pe3yJabTaThl 0CBOCHHUSI AUCHHIIIMHBI

1.2.1. Ileam 1 33724 TUCUUIJIMHBI

Conepsxkanue nporpammbl 001Ie00pa30BaATEILHON AUCIHMIUTAHBL « XUMUSD)
HAMPABJICHO HA JOCTHKCHUE CIICTYIOIINAX LeJIei:

— (GOpPMHUPOBAHUE CHCTEMbl XWMHYECKMX 3HAHUH Kak BakHEHUICH
COCTaBJISIFOLICH €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA, B OCHOBE KOTOPOW JIesKar
KITFOUEBBIC TOHATHS, (DYHIAMEHTAIBHBIE 3aKOHBI W TECOPUM XUMHWHU, OCBOCHHE
A3blKa HAyKW, YCBOCHHEC W TMOHWUMAHUE CYIIHOCTH JOCTYIHBIX OO000IICHMN
MUPOBO33PEHYECKOTO XAPAKTEPA, O3HAKOMJIEHME C WCTOPUEN WX PA3BUTHS U
CTAHOBJICHHSI,

- (GOpMUPOBAHWE W PA3BUTUE NPEIACTABICHUNA O HAYYHBIX METOJAX
MO3HAHUS BEUIECTB M XUMHUYECKUX PEAKIU, HEOOXOIUMBIX AJiI MPHUOOPETCHUS
YMEHUN OPUECHTUPOBATHCS B MUPE BEUIECTB U XUMHYCCKUX SIBIICHUMA, WMECIOIIUX
MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHON KU3HU,

- Pa3BUTHE YMEHHMIA M CHOCOOOB NEATENBHOCTH, CBS3aHHBIX C
HAOJNIOACHUEM U OOBSICHECHUEM XUMHUYECKOTO SKCIEPUMEHTA, COONIOACHUEM

npaBujl 0€30MacHOr0 00palIeHs C BEIIECTBAMHU.



3apaum IMCUMILINHBI:

1) cdhopmupoBarb  MOHUMAHME  3aKOHOMEPHOCTCH  MPOTEKAHUS
XUMHYECKHAX MPOLICCCOB M SBIICHUH B OKPYXKAKOILIEH CPelie, a TaKKEe UX CBS3b C
LIEJIOCTHOW HAYYHON KapTHHON MHUpPa U APYTUMU €CTECTBEHHBIMHA HAyKaMU,

2)  pa3BUThb yMEHHS COCTABIATH (POPMYJIBI  HECOPraHMYECKUX W
OPraHUYECKUX BEIIECTB, YPABHCHUSI XUMHUUYECKUX PEAKIMH, OOBICHATD UX CMBICI,
WHTEPIPETUPOBATH PE3YJIBTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) copmupoBaTh HAaBBIKM MPOBEACHUS MPOCTEHIIMX XUMHUYECKHX
AKCIEPUMEHTAJIBHBIX UCCIICIOBAHUA C COOMFOJCHWEM TPaBWI  OE€30MacHOro
oOpalleHus C BEIECTBAMY U JTaOOPaTOPHBIM 000PYI0BAHUEM,

4)  pa3BUTh YMEHUS HAxXOOUTh, AHAJU3WPOBATb W HWCIOJIB30BATH
UHPOPMALMIO XUMHUYECKOTO XapakTepa W3 Pa3MyHbIX HHPOPMALMOHHBIX
MCTOYHUKOB, BKJIFOYAs YUEOHYIO TUTEPATyPy, HAYYHbIC MyOIMKAIMU U UHTEPHET-
PECYPCHI;

5) cdopmupoBaTh YMEHHsS MPOTHO3WPOBATH TOCJEACTBUS  CBOEH
JEATEIbHOCTH W XWMHWYECKUX MPUPOAHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX
MPOLECCOB, YUNUTHIBAsK BO3MOKHBIE SKOJIOTHUECKHAE U COLMAIBHBIE BO3ACHCTBHS,

6) copMupoBaTh MOHUMAHHME 3HAYUMOCTH JOCTH)KCHUH XWMUYECKOW
HAYKM W TEXHOJOTWH JUIsl Pa3BUTHSl COLMAIBHOW W MPOMU3BOJACTBEHHOM cdep C
YMEHHEM MPUBOJUTH NPUMEPBI UX MPUMEHEHHUS B Pa3IMUHbIX CPepax >KU3HM.

1.2.2. Ilnanupyembie Ppe3y/JbTAaThbl OCBOCHHS 001e00pPa30BATEIbLHOM
JUcUIHHLI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOBe PI'OC COO

Oco0oe 3HaucHME 001Ic00Pa30BATENbHAS JUCHUIIIIMHA « XUMUSD UMEET TPH
dopmupoBanun u pasputiun OK 01; OK 02; OK 04; OK 07 wu IIK,
[PEACTABIIEHHBIX B AKTyaJIM3UPOBAHHBIX OI'OC CIIO 1o

npodeccun/cnenuanbHOCTH.



Koam
HAHMEHOBAHHE
(popmupyembix
KOMIIeTEeHIHI

Ilnanupyembie pe3yJbTATbI OCBOCHHS JUCHHUIIIHHbI

,I[ncummmlapﬂble2

OK 01. Beibupatb
CHOCOOBI peLIeHus
3a1a4
npodheCCHOHANTBHOM
IesTeIbHOCTH
MPUMEHHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

O6mue’
JINYHOCTHBIE PE3yJabTaThl AOJIZKHBI OTpPARaATh B
4ACTH:
TPYAOBOI'0 BOCIIHTAHHSA:
— TOTOBHOCTH K  TPYAy, OCO3HAHHE  IIEHHOCTU
MacTepCTBa, TPyIoodue;
— TOTOBHOCTH K AKTUBHOU ACATCIIbHOCTU

TEXHOJIOTMYECKOW U COLMAJIbHON HAampaBJIE€HHOCTH,
CrOCOOHOCTh ~ WHUIMUPOBATh,  IUIAHUPOBATH |
CaMOCTOSITEJIBHO BBIMOJHSATH TAKYIO AEATEJBHOCTD;,

— WHTEepeC K pa3IuyHbIM chepam mpodeccHoHATHHON

NESTEIbHOCTH.
MeTtanpeamMeTHbI€ Pe3yabTATHI JOJIKHBI OTPAKATD:
Osjaagenue YHHBEPCAJbHBIMH y4eOHbIMH

MO3HABATC/JIbHbBIMH HeﬁCTBHHMH:

a) 6a3oBble JJOrnYecKue JeHCTBHS:

—  CaMOCTOATENIbHO (JOPMYNIUPOBATH U AKTYaJIHM3UPOBATH
npobieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

— YCTAaHABJIMBATH Cyu[eCTBeHHbeI MPU3HAK i
OCHOBaHUA AJId CpaBHCHUA, KJ'IaCCI/I(l)I/IKaL[I/II/I n
000011IeHHMS;

—  OmNpenessTh Hend  JeATeIbHOCTH,
napamMeTpPbl U KPUTEPHUU UX NOCTUKCHUA,

— BbEBJATH 3aKOHOMEPHOCTH W TNPOTUBOPECHUUA B
pacCMaTprUBACMBbIX ABJICHUAX,

— BHOCUTH KOPPEKTUBbBI B JACATCIbHOCTH, OLCHUBATDH

3aaaBaTb

JucuuniInHApHbIe Pe3yJbTaThl J0JKHbI OTPAKATD:

IIP6 01. chopMUPOBAHHOCTh MPEACTABIEHUH: O XUMHUYECKOM
COCTaBJISIIOLIEN €CTeCTBEHHOHAy4YHONH KapTUHBI MHpa, pOJU
XUMHHM B TIO3HAHWU SIBJICHUN MNpUponbl, B (OPMHUPOBAHUU
MBIIUICHUST W KYJIBTYPbl JIMYHOCTH, €€ (PYHKIHOHAIBHON
IPAMOTHOCTH, HEOOXOOMMOH JJisi pEeLIeHHS MPAaKTHYECKUX
3ama4 ¥ 3KOJIOTHYeCKU OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3740POBBIO U MPUPOJHOM CpeneE,;

ITP6 02. BrageHue cucTeMOW XUMHUYECKMX 3HaHHUH, KoTopas
BKJIFOYAET.:  OCHOBOIIOJIATAIOIIHME  IMOHATHUA  (XUMHYECKUH
3JIEMEHT, aTOM, 3JIEKTpOHHas 00ojo4yka aroma, s-, p-, d-
3JIEKTPOHHBIE OPOUTAIIN aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTD,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIEHHUS, XUMHUUYECKast
CBsI3b, MOJIb, MOJISIPHASI MacCa, MOJISIPHBIA 00beM, yriIepOaHbIi
ckener, (YHKUMOHAJbHAs TpyINa, pagukajl, H30MEpHs,
U30MEpbI, TOMOJIOTUYECKUIN psii, TOMOJIOTH, YIJIEBOAOPOIBI,
KHCJIOPOZI- U a30TCOAEpIKAIINE COSNUHEHHs, OWOIIOTHYECKU
aKTUBHBbIE BellecTBa (yrJI€BOABI, KUPBL, OENKH), MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIC
COEIUHEHMS], KPUCTAJJIMYECKas pelleTka, THIbl XHMHUYECKUX

peakuuii (OKHCITUTENIbHO-BOCCTAHOBUTEILHBIE, 3K30-U
SHAOTEPMHUYECKHE, peaKIuu HWOHHOrOo oOMeHa), pacTBOp,
SNEKTPOJIUTHI, HEJJIEKTPOJTUTBI, AIEKTPOJUTUYECKAST
IMCCOLMALINS,  OKUCIIUTEIb, BOCCTAHOBHTENb, CKOPOCTb

XUMHYECKOH pEeakIH, XUMHUYECKOE€ PaBHOBECHE), TEOPUU U

! O6mmue pesybTaThl OCYIIECTBIAIOTCA B COOTBETCTBHH C JTHYHOCTHBIMH H METATPEIMETHBIMH pe3yabTatamu OIOC COO (Ipukas MusoGpraykn Poccuu ot 17.05.2012 Ne 413

(pemaxums ot 27.12.2023 r.), B (popMHPOBAHHE KOTOPBIX YUACTBYET 00IICO0PA30BATCIbHAS JUCIHILIAHA.

2
JuCOunIIMHAPHBIC PE3YIbTAThl OCYIMCCTBILIIOTCA B COOTBETCTBHE ¢ TPSOOBAHHAMH K HMPSAMETHBIM pe3yiabratam 0a3osoro yposH: (I1PO), ycranonerrsiMu OI'OC COO (Tpuka3

Munro6prayku Poccuu ot 17.05.2012 Ne 413 (pemaxums ot 27.12.2023 1.), ¢ COXpaHCHHCM HCXOIHOW HYMCPALIHH.
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COOTBETCTBUE PE3yJITATOB LEJSIM, OLIEHUBATb PUCKHU
HOCJIEACTBUIN NeATEeJIbHOCTH.

0) 0a3oBbIe HCCIeA0BATE/IbCKHE AeHCTBHS:

BJIAETh HABbIKAMHU Y4eOHO-UCCIIENOBATENLCKON U
HpOGKTHOfI ACATCIIbHOCTH, HAaBbIKAMU PaA3PCIICHUA
npobnem;

BBIABJIATH NMPUINHHO-CJIICACTBCHHBIC CBA3HU u
AKTYAJIU3UPOBATh 3adady, BbIABUIATb TUIIOTE3Y €€
peUiCHNA, HAXOAUTH apryMEHTBI IJIA AOKa3aTCibCTBA
CBOUX YTBep}KHeHI/Iﬁ, 3a1aBaTb napamMeTpbl u
KPUTEPUU PELLICHUS,

AHATU3UPOBATHh MOJTYUYCHHBIC B XOA€ PCIICHUA 3ada4n
pPE3YyIbTAaTHhI, KPUTHYCCKU OLCHUBATDH nux
JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX,

YMEThE MNEPEHOCUTH 3HAHUSA B IMO3HABATCIIBHYHO H
MPAKTUYECKYIO O0JIACTH KU3HENEATENbHOCTH.

3aKOHBI (TEOpUS XUMHYECKOTO CTPOCHHUS OpraHHMYeCKUX
Bemects A.M. bytiepoBa, Teopus 3IE€KTPOJUTHUECKOMN
auccounanuu, nepuoaudeckuii 3akol JI. M. Menneneesa, 3aK0H
COXPAHEHHsI MAaCChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK
XUMHH, (PAKTOJOTMYECKHE CBEICHUS O CBOWCTBAX, COCTAaBE,
NOJy4eHUH ¢ 0Oe30MacHOM  HCIIOJIb30BAHUM  BAXKHEWUIINX
HEOPraHMYECKUX M OpPraHUYEeCKHX BEIIeCTB B OBITY W
MPAKTUYECKON AESTEJIbHOCTU YE€JIOBEKa,

PG 03. chopMHPOBaHHOCTb YMEHUH BBIIBJIATH XapaKTePHBIC
MPU3HAKH U B3aMMOCBSI3b WM3YYEHHBIX IOHATHH, NPUMEHATH
COOTBETCTBYIOIIME MOHATUS NPU ONUCAHUU CTPOCHUS H
CBOICTB HEOPraHMYECKMX W OPraHUYECKHX BELIECTB U HX
MIPEBPALLECHNI, BBIABIATE B3aUMOCBA3b XMMHUYECKUX 3HAHUH C
MOHATUSIMH U MIPENCTABJICHUAMH IPYTUX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

IP6 04. copMHPOBAaHHOCTL yMEHHH  HCIIOJB30BATH
HAaUMEHOBAaHMSI XUMHUYECKMX COECIWHEHHH MEXAYHapOIHOIO
COH03a TE€OPETUYECKON M NMPUKJIAJHON XUMHHM U TPUBUAJIBHBIC
HA3BaHMs BXHEWUIINX BELIECTB (STWJIEH, alleTUJICH, TIIHLEPHH,
(deHon, GopManbpaeru, YKCyCHash KHCIOTA, TJUIUH, yrapHbINA
ra3, yrjIeKMCNbIA ra3, aMMHaK, rameHas U3BeCTb, HeraleHas
U3BECTh, IHUTHEBAsl COAA W APYIHX), COCTABIATH (HOPMYJIbI
HEOPraHWYeCKUX W OPraHUYEeCKUX BELIECTB, YPABHEHUs
XUMHYECKUX peaKUuil, OOBSICHATh MX CMBICI, MOATBEPKAATH
XapaKTepHBbIE XUMHUUYECKHUE CBOICTBA BELIECTB
COOTBETCTBYIOILIMMH SKCIEPUMEHTAMU U 3alUCAMU YPABHEHUN
XUMHUYECKUX PEAKLU;

P66 05S. chopmMupoOBaHHOCTH YMEHUH  YCTaHABJIMBATH
MIPUHAAJIEKHOCTD WU3Y4YEeHHBIX HEOPTaHUYECKHUX 51
OpPraHUYEeCKHUX BELIECTB K OMNPEAEIEHHBIM KJacCaM M IPyIIaM
COEAMHEHMH, XapaKTepu3oBaTh HUX COCTAB U BaXHENLIUE
CBOICTBA, ONpenNeNATb  BUIABl  XHUMHYECKHUX CBsI3ei
(KOBaJIeHTHAs,, MOHHAS, METAJUINYECKas, BOAOPOIHAsI), THIIBI




KPUCTAJIMYECKUX  PEeLIeTOK
XUMHUYECKHUE peakiny;

IIP6 07. chopMHPOBaHHOCT YMEHHH MPOBOAUTH PACUYETHI O
XUMHYECKUM (QOpMyJiaM U yPaBHEHHMAM XUMHUYECKHX PEaKIIHi
C HCIIONIb30BaHUEM (PU3NUYECKUX BEIUYHH, XapaKTEPHU3YIOLIHX
BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI. MAacChl, 0OBeMa
(HOpManbHBIE  YCJIOBHSI) Ta30B, KOJMYECTBA  BEIIECTBA,
HCIOJIb30BaThb CUCTEMHbIE XMMUYECKUE 3HAHUS AJid TPUHATUS
pelleHui B KOHKPETHBIX JKU3HEHHbIX CUTYaLUsX, CBA3aHHBIX C
BEIIECTBAMU U UX PUMEHEHHEM.

BEIIECTB, KJIACCU(UINPOBATH

OK 02. Mcnonp3oBaTh
COBPEMEHHbIE
CpencTBa MOUCKA,
aHam3a u
UHTEPIpPETanu
uHpOpMaLUHU U
UH(POPMALIMOHHBIE
TEXHOJIOTUH TSI
BBIMOJIHEH U 37144
npodheCCHOHANTbHOM
AeSITeIbHOCTH

qacTu:

JInuHocTHBIE pe3yabTaThl JOJKHbBI OTPAKATH B
LIEHHOCTH HAYYHOI' 0 NMO3HAHHS:
c(pOpMHPOBAHHOCTD MHUPOBO33PEHHUs],
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH U  OOINECTBEHHOH MPaKTHKH,
OCHOBAHHOT'O Ha Uajore KyJbTYD,

CrOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MecTa B
MOJIUKYJBTYPHOM MHUPE;

COBEPLIEHCTBOBAHHUE SI3BIKOBOM M  YHUTATEJbCKOM
KyJbTYpbl KaK CpE€ACTBAa B3aUMOICHUCTBUS MEXAY
JIIOAbMU Y MMO3HAHUS MUpA.

MeTtanpeameTHble pe3yabTAaThI J0JKHBI 0TPAKATD:

OsJaaenue

YHHBEPCAJIbHBIMH y4eOHBIMH

MNO3HABATCJIbHBIMH HeﬁCTBHHMH:
B) padora ¢ nuH(popmanmeii:

BJIQACTb HAaBbIKAMU TOJYUYCHUSA I/IH(bOpMaLII/II/I u3
UCTOYHHUKOB Ppa3sHbIX THUIIOB, CaMOCTOATECIIBHO
OCYLIECTBJISATh TMOHMCK, aHAJIM3, CHUCTEMATH3ALMI0 M
UHTEPIPETannio WHPOPMALMU PA3JIMYHBIX BUIOB U
(dbopM MpencTaBIeHUS,

CO371aBaTh TEKCTHI B PA3IMYHBIX (PopMaTax ¢ y4eTom
Ha3HaueHus1 MHGOpMAIMKM M IeJIEBOH ayJUTOPHH,

HucnuniauHapHble (NpeAMeTHbIE) pe3yJbTaTbl U JI0JIKHBI
0TPaXKATD:

ITP6 06. BiageHue OCHOBHBIMU METOJAMHU HAYYHOTO MO3HAHUS
BEIIECTB U XMMHYECKHUX SIBJICHUN (HAOJIOACHUE, MU3MEpEHHE,
SKCIIEPUMEHT, MOJIEJINPOBAHHE);

IIP6 07. chopMHpPOBAHHOCTH YMEHUN MPOBOAUTH PACUETHI IO
XUMHYECKUM (QOpMyJiaM U yPaBHEHHAM XUMHUYECKHX PEaKIHi
C HCIIOJIb30BaHUEM (PU3NUYECKUX BEIUYHH, XapaKTEPHU3YIOLIHX
BEIIECTBA C KOJNMYECTBEHHOH CTOPOHBL MacChl, O0BEMa
(HOpMasnbHBIE  YCJIOBHSI) Ta30B, KOJMYECTBA  BEIIECTBA,
HCIOJIb30BaThb CUCTEMHbIE XMUMUYECKHUE 3HAHUS AJid NMPUHATUSA
pelieHui B KOHKPETHBIX JKU3HEHHbIX CUTYaLUsX, CBA3AHHBIX C
BELIECTBAMU U UX MPUMEHEHUEM,

IIP6 08. copMUPOBAHHOCTH YMEHUH IUIAHHPOBATH W
BBIMTOJIHATD ~ XUMHYECKHH  SKCHEpUMEHT  (TpeBpalleHust
OpPraHUYeCKHUX BEILECTB IPU HArPEBaHUU, MOJYYCHHUE 3THUIICHA

U U3YYEHHE €ero CBOWCTB, Ka4yeCTBEHHBbIC pPEAKIUU Ha
aNbIErubl, KpaxMaj, VyKCYCHYIO KHUCJIOTYy, JeHaTypauus
OeMKOB TMpPU  HATPEeBAHWUHW, IBETHBIC peakUuu OeJKOB;

MPOBOANTh PEAKIHH HOHHOTO OOMEHa, OMpEeHeNsiTb Cpeny
BOJHBIX PACTBOPOB, Ka4eCTBEHHBIE peakIMu Ha cyibdar-,
kapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS, pellaThb
SKCIEPUMEHTANbHBIC 3adaun 1Mo TemaMm "Metamnel" u
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BbIOMpAasT ONTUMANbHYI (OPMYy NPEACTABICHUS U
BU3yaJIU3aLUH;

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

JIETUTUMHOCTD
MMPaBOBbIM u

— BJIaA€Tb HaBbIKaMH pacClliO3HaBaHWA W 3alllUThI
uHpopMaumy, HUHPOPMALMOHHOW  O€30mMacHOCTH
JIMYHOCTH.

"Hemeramnel") B COOTBETCTBHM C IMPAaBIJIAMH TEXHHUKH
OesomacHocTH  mpW  OOpamieHWW ¢ BEIIECTBAMH U
1abopaTOPHBIM  O0OpPYNOBAHUEM, TMPENCTABISTh PE3YJIbTaTh
XUMHYECKOTO JKCIEpUMeHTa B (OpMe 3ammucu ypaBHEHHH
COOTBETCTBYIOIINX peakuuid U (popMynupoBaTh BBIBOIBI HA
OCHOBE 3THX PE3YJIbTATOB;

P6 09. chopMuUPOBAaHHOCTH YMEHHS  AHAJIM3HPOBATH
XUMHYECKYI0  HHQOPMAIMIO, TOJNYyYaeMyl M3  PasHbIX
UCTOYHUKOB (CPENCTB MacCoBOW mMH(popManuu, cetb MHTepHeT
U IpyTHe).

OK 04. D¢ PexTuBrO
B3aUMOAEMCTBOBATh U
paborathb B
KOJUIEKTUBE U
KOMaHe

JInuHOCTHBIE Ppe3yJIbTATBI

YaCTH:

rPa’KAAHCKOr0 BOCIIUTAHHS:

— TOTOBHOCTb BECTH COBMECTHYI) MESATEIbHOCTb B
UHTEpecax rpa’k1aHCKOro o0IIecTna,

— YMEHHE  B3aUMOJAEHUCTBOBAaTb €  COLMAJIBHBIMU
UHCTUTYTAMH B COOTBETCTBUU C WX (YHKIHMAMH HU
HA3HAYECHHUEM.

MeTtanpeamMeTHbI€ Pe3yabTATHI JOJKHBI OTPAKATD:

OsiageHue yHHUBepCAJbHBIMH KOMMYHHMKATHBHBIMH

AeMCTBUSIMHU:

0) coBMecCTHas1 1eSITeJIbHOCTD!

— TOHUMaTb u HCIIOJIb30BAaTh MIPEUMYyLIECTBA
KOMaHIHOH M MHANBHIYAJbHOH padoThI,

— TIPUHUMAThL LEJId  COBMECTHOH  NEATENBHOCTH,
OpPraHU30BBIBATh U KOOPAUHHUPOBATH NEHUCTBHS IO €€
JOCTUXKEHUIO! COCTaBJIATH TLIaH JIEUCTBUH,
pacnpenessiTb PoJid ¢ y4€TOM MHEHHH y4aCTHUKOB
00CyKaTh pe3yJIbTaThl COBMECTHOM PadOoThL.

OsBnageHue  yHHBepPCAJIBHBIMH  PeryJsiTHBHbIMH

AeMCTBUSIMHU:

r) NpUHATHE ce0s1 U APYTHUX Jroaeii:

— T[PUHUMATh MOTHBbI U aPTYMEHTHI APYTUX JIOAEH Npu

AOJIZKHbBI OTpakaTb B

HucnuniauHapHble (NpeAMeTHbIE) pe3yJbTaTbl U JI0JIKHBI

0TPaXKATD:
IIP6 08. cpopMUPOBAHHOCTH YMEHWUH IUIAHHPOBATH W
BBITIOJIHSTh ~ XUMHYECKUH  OKCIEpUMEHT  (TmpeBpalneHust

OPTaHUYCCKUX BCIICCTB IMPU HArp€BaHUU, MOJTYUCHHUEC STUJICHA

U U3YYeHHE €ero CBOWCTB, Ka4yeCTBEHHBbIC pPEAKIUU Ha
aNbIErubl, KpaxMaj, VyKCYCHYIO KHCJIOTY, JeHaTypauus
OemKOB TMpU HATPEeBAHWUHW, IBETHBIC peakUuu OeNKOB;

NPOBOAUTH PEAKIUH HOHHOrOo OOMeHa, ONpenessiTh Cpeny
BOJHBIX PAcCTBOPOB, KadeCTBEHHbIE PEAaKLUH Ha Cyibdar-,
KapOOHAT- U XJIOPHI-aHUOHBI, HA KaTHOH aMMOHHUS, peIIaTh
SKCIEPUMEHTANbHBIE 3amaun 1o TemaMm "Metamnel" u
"Hemeramnel") B COOTBETCTBHM C TMPAaBHJIAMH TEXHHKH
OesomacHocTH  mpu  OOpalieHWW ¢ BEIIECTBAMH U
1ab0paTOPHBIM  O0OpPYIOBAHUEM, TMPENCTABISIT PE3YJIbTATHI
XUMHYECKOTO JKCIEpUMeHTa B (OpMe 3ammucu ypaBHEHHH
COOTBETCTBYIOIINX peakuuid U (PopMynupoBaTh BBIBOIBI HA
OCHOBE 3THX PE€3yJIbTaTOB.
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aHAJIM3€e PE3yJIbTATOB EATEIHbHOCTH,
— TPU3HABATH CBOE MPABO W MPABO APYIHUX JHOAEH Ha
OIHOKH;
— pasBuBaThb CHOCOOHOCTH MOHUMATh MHpP C TMO3HIIHU
JIPYTOro 4ejiOBeKa.

OK 07.
CopeiicTBoBaTh
COXPaHEHHIO
OKpY>Karollei cpenbl,
pecypcocOepeKeHuro,
NPUMEHSTh 3HaHUS 00
U3MEHEHHNHU KJINMAaTa,
TIPUHITUITBI
OepexKIIMBOro
NPOM3BOJICTBA,

3¢ dexkTuBHO
NEeCTBOBATH B
YPE3BbIYANHBIX
CUTYaLHSX

JInuyHocTHBIE pe3yabTaTbl JOJKHbBI OTPAKATH B

YacTu:

3KO0JIOTHYeCKOr0 BOCIUTAHMS:

— c(hOPMHUPOBAHHOCTh  3KOJIOTHUECKOW  KYJBTYPBI,
NMOHMMaHHUe BJIUSHUS  COLUAJIbHO-3KOHOMUYECKUX
MPOLECCOB HA COCTOSIHHE MPUPOAHON M COLUAIBHOMN
cpensl, OCO3HaHME  TJIOOANBHOTO  Xapakrepa
SKOJIOTHYECKUX TIPodIeM;

— TIUJIaHUPOBAaHWE M  OCYLUECTBJIEHUE MOCUCTBUH B

OKpY’Karollled Cpene Ha OCHOBE 3HAHUA LeJel
YCTOWYMBOrO Pa3BUTHUsl YEJIOBEUECTBA,

— QAKTHBHOE HENpUsTHE ACUCTBUMN, MPUHOCIIIMX Bpen
OKpy>Karolleu cpene,

— yMeHue IIPOrHO3UPOBATH
SKOJIOTHYECKHE  IMOCJIEACTBUS
JNEUCTBUIN, MPEAOTBPALLATD HX.

MeTtanpeameTHble pe3yJabTaThl J0JKHbI OTPAKATH:

Osnapnenue YHHBepPCAJbHBIMHU y4eOHBIMH

NMO3HABATEJbHBIMH AefICTBHSMM:

B) paboTta ¢ nungopmaumeii:

HeOJIaronpusITHeIC
NpeAnPUHIMAEMbIX

— WCMOJB30BaTh  CPeACTBA  HH(POPMALMOHHBIX U
KOMMYHHKAIIUOHHBIX ~ TE€XHOJIOTUH B  peLICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpTraHU3aI[HOHHBIX 3ama4y c coOroieHreM
TpeOOBaHUN HPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHUEHBI,  pecypcocOepekeHus,  MPaBOBBIX W
STUYECKUX HOPM, HOpM WH(POPMALTMOHHOH
0€30MacHOCTH.

HucnuniauHapHbie (NpeAMeTHBbIE) pe3yJbTaTbl U JI0JIKHBI
0TPaXKATD:

IIP6 01. chopMUPOBAHHOCTh MPEACTABIEHUN: O XUMHUYECKOM
COCTABJISIIOIIEH E€CTECTBEHHOHAy4YHOW KAapTHHBI MHpPA, POJIH
XUMHHM B TIO3HAHWU SIBJICHUN MNpUponbl, B (OPMHUPOBAHUU
MBIIUICHUST W KYJIbTYPbl JINYHOCTH, €€ (YHKIHMOHAIbHON
IPAMOTHOCTH, HEOOXOAMMOH JJIsl pEeLIeHHS MPAKTHYECKHX
3ama4 ¥ 3KOJIOTHYECKU OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3740POBBIO U MPUPOJHOM CpeneE,;

IIP6 10. chopMupPOBaHHOCTH YMEHHMH COONIONATH MpaBUIiIA
SKOJIOTUYECKH LEJIeCOO0Pa3sHOro TOBENCHHA B OBITY U
TPYZOBOH NEATEIBbHOCTH B LIEJSAX COXPAHEHUsI CBOETO 310POBbs
U OKpY)KaloLel MNPUPOAHON Cpenbl, YUYHUTBIBATH OMACHOCTH
BO3JICUCTBUSI HA JKUBbIE OPraHU3Mbl ONPENEJEHHBIX BEIIECTB,
MOHMUMAsl CMBICI TOKa3aTenass MNPeAeNbHOM  JONMYyCTHMOMU
KOHLICHTPALUU.
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2. CTPYKTYPA U COAEPKAHHUE OBIIIEOBPA3OBATEJILHOIM
JANCHUIIVINHBI «XUMUS»

2.1. O6beM AUCUMIIMHBI U BHAbI Y4eOHOi padoThl

. Oo0bem B
Bun yueOHoii padoTsl
yacax
O01ém o0pa3oBaTeIbHOI NPOrpaMMbl AUCHUILIHHBI 72
Coaep:kaHue yueOHOro MaTepuaJa 64
BT. 4.
TEOPETUUECKNE 3AHATUSA 36
MPAKTUYECKUE 3aHATHSA 18
nabopaTOpHbIE 3aHSITHS 6
KOHTPOJIbHBIE PadOTHI 4
IIpodeccnonanbHO OpHEHTHPOBAHHOE COepP:kaHHe (coaepKaHHe 3
3

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

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

’ TIpod)eCCHOHATHHO OPHCHTHPOBAHHOE COJACPKAHHE MOJKET OBITh PACTIPECTICHO IO pasgeiaM (TeMaM) HIH
CKOHLCHTPUPOBAHO B paszacic [IpuknaaHoi Moay k.
* ®opMa MPOMEIKYTOUHOM ATTECTAIHH W KOJTHUYCCTBO YACOB, OTBOAMMBIX HA €€ MPOBEACHHE, PErIAMCHTHDYOTCS
yuedubM 1aroM OIT CTIO
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2.2. TemaTu4ecKuii NJIAH U COAEPKAHNE U CHHILIHHBI

HaumeHnoBanmue Coaepxanue yueOHOro Mmarepuaja (0CHoBHoe U NpPogecCHOHANBHO OpI/IeHTI/IpOBaHHOC)S, O0bém | ®opmupyembie
pa3aesioB M TeM JabopaTopHbIe U NPAKTHYECKHE 3AHSTHSI, IPHKJIAAHON MOAYJIb 4acoB | KOMIeTeHLHH
1 2 3 4
Coaep:kaHue y4eOHOro MaTepuaja 64
Pazgen 1. TeopeTnueckue 0CHOBbI XUMUH 16
Tema 1.1. Coaepxanue yueOHOro MmarepuaJa 2 OK 01
OcHoBHbIE XUMHUECKUH 37eMeHT. AToM. SInpo aTtoma, M30TOMBL. DJIEKTPOHHAst 000I0UKa. DHEPreTHIECKHe
XUMHMYECKUE IIOHSATHUS |yPOBHH, NMOAYPOBHH. ATOMHBbIE opOmTanH, s-, p-, d- smemeHTel. OCOOEHHOCTH pacrpeneneHus !
U 3aKOHBI, CTPOEHME |3JIEKTPOHOB MO OpPOWTANIAIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETBIPEX MEPHUOAOB. DJIEKTPOHHAS
aTOMOB  XMMMYECKHUX |KOH(Urypamusi atoMoB. OCHOBHBIE X MMUYECKHE 3aKOHBI
3JIEMEHTOB IpakTHyecKue 3aHATHS
IIpaktrueckass padora Nel. «OCHOBHBIE KOJNMYECTBEHHBIE 3aKOHbI B XMMHUH H PacdeThl IO
YPaBHEHUSIM XUMHUECKUX PEaKLMID».
OTtHocuTesIbHBIE aTOMHAasi U MOJEKyJsipHas maccel. MonspHas macca. KonudecTBo BelecTsa. 1
MaccoBast nmonsi BemecTBa. 3akoH AsBoranpo. Momnspabsiii o6bemM ra3oB. OTHOCUTENbHas
IJIOTHOCTH ra3oB. PacueTs! M0 ypaBHEHMSIM XUMHUYECKUX peakLuil ¢ UCIOJIb30BAHHEM MacCOBOU
JIOJTU BEIeCTBa, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA
Tema 1.2. Coaepxanue yueOHOro MmarepuaJa 2 OK 01
[Mepuopuueckuii TpakTHYeCKHe 3aAHATHS OK 02
3aKOH u ([Ipaktuueckas padora Ne2. «M3ydyeHne nmepruoanYecKX 3aKOHOMEPHOCTEH U UX B3aMMOCBSI3U CO
ITepuonuueckas CTPOEHHEM aTOMOBY.
cucremMa XuMmu4eckux |[lepuomuueckas cucrema xumudeckux sjemeHToB M. Menneneesa. CBsA3b mepuoandeckoro
sneMeHToB [l H. |3axona u Tleproanveckoi CHCTEMbI XMMUYECKUX 3JIEMEHTOB C COBPEMEHHON TEOPHEN CTPOEHHUS 2

MengeneeBa, UX CBSI3b

c COBPEMEHHON
Teopuen CTPOEHHUs
aTOMOB

aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHMHYECKHX 3JIEMEHTOB, OOpa3yeMbIX HMHU
MPOCTBIX U CIOXKHBIX BeLIeCTB MO IpynnaM u nepuoaam Ilepuonuueckoii cucreMbl. 3HaueHUE
MEePUOJUYECKOr0 3aKOHA M CHCTeMBbl XMMH4YeCcKkux dyeMeHTOB J[.M. MeHnneneesa B pa3BuTuUU
HayKU.

Y CTaHOBJIEHUE CBS3U MEXKAY CTPOEHHEM aTOMOB XHMHMYECKUX 3JIEMEHTOB M MNEPHOAUYECKUM

> O6pa3oBaTeIbHAS OPTAHM3ANMA BIPABE CAMOCTOATETHHO ONPEIEIATh MOCISI0BATEILHOCTh H3YYCHHS PA3ICTIOB M TEM, BXOIAIMX B HAX, A TAKKES MEPEPACTIPEICTATE KOTHICCTBO
YacoB U1 OCBOCHHS 00YUAFOIMMMHUCS YUEOHOTO MaTEpHAa, C YIETOM JIOTHKH (POPMUPOBAHIS AUCIHIUTHHAPHBIX PE3YIbTATOB, OOIIHNX W MPO(ECCHOHANBHBIX KOMIICTCHIIH,
MCHKTIPSIMCTHBIX CBA3CH C IPYTHMH AUCITUILTHHAME 001Ie00pa30BaTeIbHOTO B 00menpo PecCHoHAIFHOTO MHKIIOB yueOHoro miana OI1 CTIO.
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U3MEHEHUEM CBOMCTB XMMUYECKUX 3JIEMEHTOB U MX COCIMHEHHUH B COOTBETCTBUU C MOJIOKEHUEM
Ilepuoanueckoil cucteMbl. PemmeHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUYECKUX 3alaHUM Ha
XapaKTePU3aALUID XUMHYECKHX »BJeMeHTOB «Metamundeckne / HeMeTaJuIMdecKue CBOMCTBa
XUMHYECKHUX 3JIEMEHTOB B COOTBETCTBUHM C HMX JJIEKTPOHHBIM CTPOCHHEM M MOJIOKEHHEM B
NEePUOJUYECKON CUCTEeME XUMUYeCKUX 3yeMeHTOB JI. 1. Menneneesa»

Tema 1.3.

Ctpoenue BemecTBa
u npupona
XUMHYECKOU  CBSI3H.
Muoroobpasue
BEIIECTB

Coaep:kaHue yueOHOro MaTepuaJa

Ctpoenue BerecTBa. XUMHUUECKast CBsi3b. BUIbI XMMUYECKOH CBsI3U (KOBAJIGHTHAs HEMOJISIPHAS U
MOJISIPHASI, WOHHAs, MeTaJyindeckas). MexaHu3mbl 0Opa30OBaHUS KOBAJIEHTHOW XUMHYECKOU
cBsi3u  (OOMEHHBIH ®  JOHOPHO-aKLENTOpHBIH). Bomopomnas  cBs3b.  BaneHTHOCTS.
DJIeKTPOOTpULIATENLHOCTD. CTeneHb OKUcaeHUs. MIoHbI: KaTHOHBI M aHUOHBI

IIpakTnyeckue 3aHsATHS

IIpaxrrueckast padora Ne3. «CTpoeHHe BeIecTBa U NPUPOAA XUMUIECKON CBSI3HY.
JleMOHCTpauusi Moneneld KPUCTAJUIMYECKHX PEeIIeTOK: HMOHHOW (XJIOPUI HATpHsi), aTOMHOM
(rpadut m anMasz), MONEKYJSIPHOHN (YIJIEKUCHBIA a3, HOJ), METAJUIMYEeCKON (HaTpHid, MarHui,
Menb). PemeHne nmpakTHUECKHX 3aJaHU Ha COCTaBJICHHE 3JIEKTPOHHO-rpaduueckux (Gpopmy
3JeMeHTOB 1—4 nepuonos

OK 01

Tema 1.4.
Knaccuguxanms,

5 HOMEHKJIATypa
HEOPTaHUYECKUX
BEIIECTB

Coaep:xkaHue yueOHOro MaTepuaJa

Knaccupukauus HeopraHudeckux seuiects. HoMeHKIaTypa HEOpraHHUECKUX BEUIeCTB (OKCHIBI,
THAPOKCHUIBL, KHCIOTHL, cONM). BemecTBa MOJIEKYJNSPHOrO U HEMOJEKYJSIPHOTO CTPOCHHS.
ArperaTHble COCTOsIHMSI BemlecTBa. Kpucrammmueckue W amMopdHbIE BeIIEeCTBA. 3aKOH
MOCTOSIHCTBA COCTaBa BEINECTBA. [HITbI KPUCTAUTMYECKUX PELIETOK (aTOMHAs, MOJICKYJISIpHAs,
WOHHAsI, METAJUTMYeCKast). 3aBUCHMOCTh CBOMCTBA BEIECTB OT THIA KPUCTAJUIMYECKON PEIIETKU

IpakTuyeckue 3aHsATHS

[Ipaxrrueckast padora Ne4. «HomeHKIaTypa HEOPraHUIECKHUX BEIECTBY.

Pemenne npakTudeckux 3aaHui 10 KiaccH(pUKauy, HOMEHKJIATYPE U XUMUYECKUM (HopMyJiam
HEOPraHMYECKNX BEIECTB PAa3JIMYHbIX KJACCOB (yrapHbI Ta3, YIJEKUCHIBIH Tra3, aMMHAaK,
ramieHass M3BECTb, HETAllleHas W3BECTb, NMUTHhEBAs COAA W JPYTUX). HAa3BaHHUsS BEIIECTB I10
mexxayHaponHoi (MIOITAK) wmnm TpuBHMandbHON HOMEHKIAType W COCTaBlieHHE (OPMYJIbI
XUMHYECKHX BEINECTB, OMNpEeAeJIeHHe NPUHAIICKHOCTH K kiaccy. Ilomck wmHpoOpMarmm 1o
Ha3BaHMIM, HUACHTU(UKATOPAM, CTPYKTYPHBIM (QopMyiaM. AHaIN3 XUMHYECKOH MH(OpMALHH,
MOJIy4aeMOi W3 Pa3HbIX HMCTOYHHMKOB (CpPEencTB MaccoBoil mHGopmanmu, cetb WHTepHET u

Apyrue)

OK 01
OK 02

Tema 1.5.

Coaep:kaHue yueOHOro MarepuaJa

OK 01
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UCTIONIb3yeMble B OBITOBOH M MPOU3BOACTBEHHOMN IS TEIbHOCTH YEJIOBEKA

KonTtpoabnasi pabGora
1

Ctpoenne BelecTBa 1 XMMUYECKHE peakuuu (1o pazzaeny 1)

Pazgen 2. Heoprannueckasi xumus

10

Tema 2.1.
Duznko-xUMHYECKHE
CBOICTBA
HEOPraHUYECKUX
BEIIECTB

Coaep:kaHue yueOHOro MaTepuaJa

Merannbl. Ilonoxenue wmetamoB B Ilepuoamyeckoil cuUCTeME XUMHYECKHX 3JIEMEHTOB.
OcoOeHHOCTH CTPOCHHS JJIEKTPOHHBIX 00OJiouek atoMoB wmetauioB. OOmue Qusnyueckue
cBoiictBa MeTajuioB. CIIaBbl METAJUIOB. DJIEKTPOXUMHYECKUN psAN HANPSDKEHWH METaJUIOB.
XUMHUYeCKHEe CBOWMCTBA BaXKHEHIIMX METAJJIOB (HATPWIA, Kajui, KaJbLWHA, MarHUd, aJFOMIHHMA,
IUHK, XPOM, Kejie30, Menb) W ux coenuHeHuid. OOmume cmocoObl MONYYeHHS METAJUIOB.
IIpumeHeHre MeTaIOB B OBITY U TEXHUKE

Hemerannel. [lonoxxenne HemeramioB B Ilepuoanyeckoii cucremMe XxumMudeckux sjaemeHTos [ 1.
MeHnneneeBa 1 0COOEHHOCTH CTPOEHHs aTOMOB. PU3MUECKHe CBOHCTBA HEMETAIJIOB. AJIJIOTPOIHS
HEMeTaJUIOB (Ha MpuUMepe Kuciopona, cepbl, ¢ochopa u yriepona). XuMuUeCKne CBOHCTBA U
NPUMEHEHNE BAKHEHITNX HEMETAJUIOB (TaJOr€HOB, Cephl, a30Ta, Gocdopa, yriepona u KpeMHHU)
U WX COenNMHeHWH (OKCHIOB, KHCIOPOACONEPKAIMUX KHCIOT, BOAOPOAHBIX COCTUHEHHUN).
IIpuMeHeHne BaXXHENIINX HEMETAJJIOB M UX COCTMHEHU

XUMHUYECKHE CBOIMCTBA OCHOBHBIX KIJIACCOB HEOPTraHMYECKUX BEIIECTB (OKCHIIOB, THIPOKCHIOB,
KUCJIOT, cojied W ap.). I'eHeTHueckass CBA3b HEOPTaHMYECKHX BEINECTB, MPUHAMIEKAMHNX K
pa3IMYHBIM KJlaccaM. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB IMPOCTBIX BELIECTB, BOAOPOIHBIX
COEMHEHM1, BHICIIUX OKCUJIOB U THAPOKCUAOB

IpakTuyeckue 3aHsATHS

[IpakTuyeckas pabora Ne6. « PU3UKO-XMMHYECKUE CBOMCTBA HEOPTAHMUECKHUX BEIIECTBY.
CocraBneHne ypaBHEHHUH XUMHUYECKMX peakUUil C y4acTHeM IMPOCTbIX M  CJIOXKHBIX
HEOPraHWYECKUX BELIECTB. METAIJIOB M HEMETAJIOB, OKCHUIAOB METAJUIOB, HEMETauIOB U
aM(OTEPHBIX 3JIEMEHTOB;, HEOPTraHMYECKHX KHCIOT, OCHOBAaHMH M aM(pOTEPHBIX THAPOKCHIIOB,
HEOPraHWYECKUX COJIEH, XapaKTePU3YIOLINX UX CBONCTBA.

Pacuérer Macchl BemecTsa WM 00bEMa Ta30B 0 M3BECTHOMY KOJMYECTBY BEINECTBA, MAcCe WU
00BEMY OFHOTO M3 YYaCTBYIOIIMX B PEAKILUH BELIECTB, PacYEThl Macchl (00BEMa, KOJIMUECTBA
BEIECTBA) MPOAYKTOB PEAKIMH, €CJIH OJHO M3 BEHIECTB UMEET NpuMecH. PereHue mpaxTHKO-

OK 01
OK 02
OK 04
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Tema 4.1.
Yrnesomopoasl U HX
MPUPOJIHbIE HUCTOYHUKU

Coaep:xkaHue yueOHOro MaTepuaJa

IIpenenbHbIe yrieBOOOPOAB! (AJIKaHBI): COCTAB U CTPOSHHE, TOMOJIOTHUYECKH psi. MeTaH u 3TaH:
COCTaB, CTpoeHHe, (pH3MUecKue W XMMHYECKHe CBOICTBa (peakuMU 3aMELICHUS M TOPEHHs),
MOJIy4EHHUE U IPUMEHEHHUE.

HenpenenbHble yrneBonopos! (aIKEHBI, ATKaUECHBI, aJIKHHBI).

AJNKeHBI. COCTaB M CTPOEHHE, FOMOJIOTMYECKUI psx. DTWIEH U MPOMWIEH: COCTaB, CTPOEHUE,
¢dusnueckne U XMMUYECKHE CBOMCTBA (peakUWu THMAPUPOBAHUS, TaJIOrEHUPOBAHMS, THAPATALHH,
OKHCIICHHS U TOJIMMEPU3ALINH ) TTOJYYeHHE 1 TPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u mermnOyramuen-1,3, XMMUYECKOE CTPOCHHE, CBOWCTBA (peakuus
NOJIMMEPH3AINHY ), TPUMEHEHHE (JIs1 CHHTE3a MPUPOIHOTO U CHHTETHYECKOTO Kay4dyKa U PE3UHBI).
AJNKHHBI. COCTaB M OCOOEHHOCTH CTPOEHHMs, T'OMOJIOTHYECKHUH psia. ALETHIICH: COCTaB,
XUMHYECKOE CTpOeHHe, (PU3NUecCKne M XHUMHYECKHE CBOWCTBA (peakiuu TUAPUPOBAHMA,
rajJOreHUpOBaHMs, THAPATAllM  TOPEHMs), I[ONydeHHe W  NpUMeHeHHe  (MCTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHH JUIsl CBAPKU M PE3KH METAJLIIOB)

ApomaTtudeckue yriieBoAopoabl (apeHbl). beH3o u TOoyon: cocras, CTpoeHue, (HU3HUECKHe U
XUMHYECKHE CBOWCTBA (pEaKUUH TaJIOTEHUPOBAHUSI U HUTPOBAHMS), MOJYYEHHUE U MPUMEHEHHE.
TokcuyaOCTh apeHOoB (BIMsIHME OCEH30JIa HAa OPraHM3M YeNoBeKa). | eHeTndeckast CBS3b MEXKIY
yII€BOAOPOAAMH, MPUHAIIICKALTUMH K PA3IMIHBIM KJIACCAM.

[Ipuponueie ncTOUHUKH yrieBogoponos. [IpupoaHerii ra3 u nonyrasie HedTsaHbIe ra3pl. HedTs u
e¢ mnpoucxoxkaernne. CrocoObl mepepadoTkM HEPTH: MEPEeroHKa, KPEKUHr (TEPMUYECKHIA,
KaTanmuTHueckuil), mwmponus. llponmykrel  mepepaboTkm  HedTH, HUX TNPUMEHEHHE B
MPOMBIIIJIEHHOCTH

u B ObiTy. KaMeHHBIH yroyib 1 IPOAYKTHI €ro nepepadboTKu

OK 01
OK 02
OK 04

Tema 4.2.
DuznKo-xUMHYECKHE
CBOICTBA
YIJIEBOAOPOAOB

Coaep:kaHue yueOHOro MaTepuaJa

JlaboparopHbie 3aHATHS

JlaboparopHasi pabora Ne3 «CBoiicTBa yriieBOIOPOIOBY.

TpI/IBI/IaJ'IbHaﬂ U MCXKAYHApOAHAass HOMCHKJIATypad, XUMUUYCCKUEC CBOI\/'ICTBaj CHOCO6bI MOJIYUCHUA
yrieBonopoaoB. IlonydeHue sTuieHa W HM3yueHHE €ro CBOHCTB. MoOJeNUpOBaHHE MOJEKYN H
XUMHYECKUX TPEBPAICHNUI YTrJIeBOIOPOIOB (Ha MPUMEpE dTaHa, dTHIIEHA, alleTHUIeHa W 1p.) U
raJOreHOMPOU3BOIHBIX

OK 02
OK 04

Pasnen S. Kucjioponocogep:kamue opranHnyecKue coeInHeHHs

14

Tema S.1.
Cruptel. PeHon

Coaep:kaHue yueOHOro MaTepuaJa

o

IIpenenbHbIe OMHOATOMHBIE CIIUPTHI (METAHOJ M STAHON). CTPOEHHE, (PHU3NIECKUE H XMMUIESCKHE

OK 01
OK 07
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CBOMCTBa (peakUWu C aKTHBHBIMH METaJUlaMH, TaJOr€HOBOJAOPOAAMHU, TOPEHHE), MPUMEHEHHE.
BonoponHble cBsi3u MexAy MOJEKyJamMu CHupToB. DPU3NMONIOrMYECKOe AeHCTBUE MeTaHola U
STaHOJIAa Ha OpPTaHU3M YeJIOBeKa.

MHOroaTOMHbIE CHHPTH! (STHJIEHTJIUKOIb U TIULEPUH). CTPOCHUE, (PH3HUYECKHEe U XMUMHUYECKHE
CBOWCTBa (B3aMMOJAEWCTBHME CO MICJIOYHBIMH METa/NIaMH, Ka4deCTBEHHAs peakuus Ha
MHOTOATOMHBIE CIHPTHI). Pusnonornyeckoe NEHCTBHE HAa OpPraHU3M uenoBeka. lIpumeHeHue
[JIMLEPUHA U O TUJIEHTJIUKOJISL.

@enon. CtpoeHue MoOJeKysbl, (U3NUECKHE M XHUMHUYECKHe CBOWCTBa (peHona. TOKCHYHOCTH
(denona, ero GU3NONOTHYECKOE ACHCTBIE HA OPTaHm3M uesioBeka. [Ipumenenne ¢eHona

Tema 5.2.
ANbnerune.

KapOoHOBBIE KHUCITOTBL

Crnoxable 3pupbl

Coaep:kaHue yueOHOro MaTepuaJa

Anprneruabpl M KeToHBI ((popmanbaerun, anerajbIeruy, AaleToH). CTpoeHHe, (PU3UYecKue Hu
XUMHYECKHE CBOMCTBAa (pEaKUUM OKUCJIEHUS M BOCCTAHOBJICHHS, Ka4eCTBEHHBIC DPEaKLIUH),
MOJIyueHUe U IPUMEHEHHUE.

OnHOOCHOBHBIE TMpeIeNbHbIe KapOOHOBBIE KHCJIOTHI (MypaBbUHAasi M YKCYCHasl KHCIOTHI):
cTpoeHue, (U3NYECKHEe M XHUMHYECKHE CBOWCTBa (OOIIMEe CBOMCTBA KHCJIOT, peaKLus
sTepuduKanm), TMoNydyeHHe W mnpuMeHeHue. C(CTeapuHOBas U OJIGMHOBAs KUCJIOTBI Kak
NPEACTABUTENN BBICITNX KapOOHOBBIX KUCIOT. MbIIa KaK COJIM BBICIINX KApOOHOBBIX KUCIIOT, HX
MOIOIIIEE ACHCTBHE.

Crnoxable 3QHpBl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. | Maponu3 cnoxHbX 3¢upoB. XKupslL
I'maponus xupos. Ilpumenenne xxupos. buonorudeckas posb KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrineBoanl

Coaep:kaHue yueOHOro MaTepuaJa

VYrneBonbl: cocTaB, KiaccuUKaus yrieBomoB (MOHO-, AM- W mojucaxapuasl). [mokosa —
NpOCTEeHIIMI MOHOCaXapHa. OCOOEHHOCTH CTPOEHHs MOJEKYJbl, (U3NYECKHEe M XUMHYECKHE
CBOWCTBa IIIOKO3BI (B3ammopetictBue ¢ ruapokcupoM wmenu (1), okucnenme amMmuadyHBIM
pactBopoM okcuna cepedbpa (1), BoccTaHOBNEeHUE, OPOKEHHE TIFOKO3bI), HAXOXKICHNE B MIPUPOJIE,
NpUMEHEHHEe TJIIOKO3bl, OHOJIOTMYECKas poOJib B JKHU3HEAESTENbHOCTH OpraHM3Ma 4YesOBEKa.
dotocunTe3. DPyKTO3a KAK U30MEP TIFOKO3BI.

Caxapo3a — mpeACTaBUTEb HCAXapUAOB, THAPOJHU3 Caxapo3bl, HAXOXKICHHWE B MPUPOAE H
PUMEHEHHE.

[Nonucaxapuapl: Kpaxman U LEJUTI0J03a Kak MpUpoaHbie nojumMepbl. CTpoeHHe kpaxmana H
LIeJUTFOJI03bI, PU3MYECKHUE U X UMHUYECKIEe CBOHCTBA KpaxMaa (THAPOJIH3, Ka4eCTBEHHAs PeaKLUs C
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.

Coaep:kaHue yueOHOro MaTepuaJa

OK 01
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Duznko-xUMHYECKHE
CBOICTBA
KHCJIOPOAOCOAEPIKALIUX
OpraHUYeCKUX
COeTMHEHHI

IpakTuyeckue 3aHsATHS

IIpaktrueckast pabora  Ne8.
COCIUHEHU .

TpuBnanpHas U MeXIyHApOAHAs HOMEHKJIATYpa, XUMHUYECKHE CBOMCTBA, CHOCOOBI MOIYyYEHUS
CIHUPTOB M (PEHOJIOB, KapOOHOBBIX KUCIOT U 3(pUpOB, aimpaeruoB U KeToHOB. CocTaBlieHHE CXeM
peakuuii (B TOM YHCIE€ TO NPEAJIOKEHHBIM LEMOYKAM TPEBPAIICHUH), XapaKTEPHU3YIOLINX
XUMHYECKHE CBOMCTBA KUCIOPOIOCOAEPIKAIIMX OPraHMYECKIUX COSAMHEHUM

«HoMeHknaTypa  KHUCJIOPOJAOCOAEpXKAIIUX  OPraHUYECKUX

IMpaktuyeckass pabora Ne9. «Xumudeckue u (PU3MUECKHE CBOMCTBA KHUCIOPOAOCOMEPIKALIUX
OPTaHUYECKUX COCTUHEHUS.

IIpoBenenue, HaOMIOOEHHE M OMHMCAHHE JEMOHCTPALMIOHHBIX OIBITOB. TOPEHHE CIHPTOB,
KAQ4eCTBEHHBIE pPEAKLHUH OJHOATOMHBIX CIUPTOB (OKHCIeHHe s3TaHoja okcuaom menn (ID)),
MHOTOATOMHBIX CITUPTOB (B3aumopeiicTeue raunepuHa ¢ ruapokcunoMm menu (II)), anpaernnos
(oxucieHne amMMHadHbBIM pacTBOpoM okcuma cepebpa(l) w  rumpokcupmom wmemm  (ID),
B3aUMOJIEIICTBHE KpaxMasia ¢ HOJJOM), U3YUYE€HUE CBOHCTB PacTBOPA YKCYCHOM KHCIIOTHI

OK 02
OK 04

Pasnen 6. A3oTcoaepkamue OpraHudecKie coeJHHeHUs

Tema 6.1.
AMMHHBL.
AMHMHOKHCIIOTBHIL.
benxu

Coaep:kaHue yueOHOro MaTepuaJa

AMWHBI, METUJIAMUH — MOPOCTEHIINI MNPEACTABUTENb aMHUHOB. COCTaB, XUMHYECKOE CTPOCHHE,
(du3rYecKre U XUMUYECKHE CBONCTBA, HAXOXKIEHUE B MPUPOZE.

AMUHOKHUCIIOTBI Kak amM(pOTepHble OpraHWYecKue coenuHeHus. Dr3udeckne W XUMHYECKHE
CBOWMCTBa AaMHHOKHCIIOT (HAa mpuUMepe ThuIMHA). buojorndeckoe 3HA4YeHHWE AMHUHOKHUCIIOT.
Tlenrrunm.

Benku kax mpuponHbie mojuMephl. [lepBudHAs, BTOpPUYHAS W TPETHUYHAST CTPYKTypa OENKOB.
XUMUYecKre CBOHCTBA OEJTKOB. THAPOIIN3, ACHATYpaLUs, KAYECTBCHHBIE pEAKIINK HA OeNTKn

IpakTuyeckue 3aHsATHS

IIpaxrrueckas padora Nel0. «CBoiicTBa a30TOCOAEPKAINX OPTAHUIECKUX COCTUHEHUN.
DuznuecKkue U XMMUYECKIE CBOMCTBA AMUHOB (PEaKIIMU C KUCJIIOTAMHU M TOPEHUsT) © AMUHOKHCIIOT
(ma mpumepe mmuuHa). HaOmroneHue u onmcaHue IEMOHCTPALMOHHBIX OMBITOB. JIEHATYPALUs
OEJIKOB MpH HArPEBAHWH, [[BETHBIC PEAKIINH OEJIKOB

OK 01
OK 02
OK 04

Paspen 7. BbicOKOMOJIEKY ISIPHBIE COCTUHEHUSI

o

Tema 7.1.
IInacTmaccsl

Coaep:xkaHue yueOHOro MaTepuaJa

o

IpakTuyeckue 3aHsTHS

OK 01
OK 02
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Kayuyku. Bosokna IMpaktuyeckass padora Nell. «CwuHTe3, aHaanM3 W KIJIACCHU(PUKALUS BbHICOKOMOJCKYJISIPHBIX OK 04
COETMHEHUI IIK...
OCHOBHBIE TIOHATHSI XWUMHH BBICOKOMOJIGKYJSIDHBIX ~ COENWHEHH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb NOJMUMEPH3AlNH, CPEOHssI MOJIeKyJsipHass Macca. (OCHOBHbIE
METO/IBI CUHTE3a BBICOKOMOJIEKYJSIPHBIX COSIMHEHHH — MOJIMMEPU3ALINS 1 IOJTMKOHICHCALUS.
OsHakomnerne ¢ obOpasnamu MPHUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB:
IUIACTMACCHI (TTOJIMATHIICH, TMOJIMIIPONIJICH, MOJIWBUHWIXJIOPUA, TOJUCTHPON), HATYypPaJbHBIA U
CHUHTETHUYECKHEe Kayuyku (OyTagueHOBBIH, XJIOPONPEHOBBIA M  HW3OMPEHOBBIH);, BOJOKHA
(HaTypasipHBIE (XJIOTIOK, INEPCTh, LIENK), HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BHCKO34),
CHHTETHYECKHE (KAIIPOH M JIABCAH)
KonTtpoabnasi pabGora C .
3 TPYKTypa U CBOMCTBA OPraHUYECKUX BelIeCTB (1O paznenam 3-7)
IIpodeccnoHaIbHO OpHEHTHPOBAHHOE COAepPKaHHe (Coaep:KkaHHe MPUKJIATHOTO Mony.]m)6
Pasnen 8. Xumusi B ObITY U NPOM3BOACTBEHHOI 1eATEIbHOCTH Y€JI0BEKA OK 01
Tema 8.1. Coaep:kaHue yueOHOro MaTepuaJa OK 02
Xumudeckue [IpaBuia 5KOJOTHYECKH LENeCOO0pPa3HOrO MOBEACHUS B OBITY M TPYAOBOH NEATENbHOCTH B OK 04
TEXHOJIOTUH LeJsIX COXPAaHEHUS CBOEro 3I0POBbsi M OKPYXKArOIIEH MPUPOAHOW Cpeabl, OMAaCHOCTb OK 07
B NOBCEHEBHOM | BO3NEHCTBUST HA JKUBbIE OpPraHM3Mbl OPTaHUYECKUX  BEINECTB OTAENbHBIX  KJIACCOB

U npodecCHOHAIBHON
AESATEIbHOCTH YeJIOBeKa

(yrmeBomoponsl, CIUPThL, (EHOJBI, XJOPOPTraHMYECKHE IPOU3BOAHBIC, aNbAETHABI WU Jp.),
MOKa3aTeNb NPEAeIbHO JOMYCTUMON KOHLIEHTPALUU U €r0 UCIIONIb30BAHUE.

Ponb xumuu B obecneueHHH 3KOJIOTHUECKOW, SHEPreTHUYECKOW W MHUIIEeBOH 0e30macHOCTH,
pPa3BUTHM MEOUIMHBL, CO3JAHMM HOBBIX MaTepuajoB (B 3aBUCUMOCTH OT  BHUJAA
npodeCcCHOHATBHON IeSITEIbHOCTH), HOBBIX UCTOYHHUKOB SHEPTUH (aJIbTEpHATUBHbBIE UCTOYHUKU
sHeprun). IloHATHE O HAyYHBIX METOJAX TO3HAHUS BEIIECTB M XHMMHYECKUX PEaAKLUH.
[IpencraBnennss 06 OOIMX HAYYHBIX MPHUHLUIAX MPOMBIIIICHHOTO TMOJYYEHUs] BaKHEHIINX
BEIECTB (HA MPUMEPax MPOM3BOJACTBA AMMHAKA, CEPHOM KHMCIOTBI, METAHOJIA).

® B pamkax uacos IIOC MOryT GbITh MPOBEICHBI HHTCTPHPOBAHHEIC 3AHATHA C YUETOM COICP/KATEIBHBIX MEKIPEAMETHBIX CBS3CH MO JBYM M Gojce 06meo6pa3oBaTeTbHBIM

JAUCITUITITHHAM |

Ou3mka: MaTCpHs, SHEPTHS, MAcca, aTOM, 3ICKTPOH, MPOTOH, HCHTPOH, HOH, H30TOI, PAJTHOAKTHBHOCT, MOJICKYJIA, YHCPICTHUCCKAN YPOBCHB, BCIICCTBO, TETO0, 00BEM, arperaTHoe
COCTOSIHHE BEILECCTBA, (PH3HUECCKAC BETIMIHHBI H CAHHUIIBI HX H3MEPEHHS, CKOPOCTb.
Buonorusa: knetka, opraHmsM, OHocepa, SKOCHCTEMa, OOMEH BELICCTB B OPraHU3ME, (JOTOCHHTE3, MAKPO- H MHKPOAIJICMCHTHI, BHTAMHHBI, OHOJOTHYCCKH AKTHBHBIC BCILECTBA
(benmku, yrieBoapl, sKUPbL, (PePMEHTHI).

I'eorpadmst: MEHEPATIBL, TOPHBIC TOPOBL, IOJIC3HBIC HCKOMACMBIC, TOILTHBO, PECYPCHI.
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XuMHUsIT M 30pOBbE HYENOBEKAa: MpaBwyia OE30MacHOr0 HCIOJBb30BAHMS  JICKAPCTBEHHBIX
npenaparos, OBITOBOM XVMHH B MOBCETHEBHON KI3HU

IIpakTnyeckue 3aHsATHS

IIpaktrueckast pabdora Nel2. «IIpuMeHeHMEe XUMHUYECKMX BEINECTB W TEXHOJIOTHH C y4eTOM
Oyayuieit mpodeccuoHANBHON AeSITETbHOCTI.

Pemenue kelic-3azauy MO TeMaM: IUIIEBbIE MPOAYKTbl, OCHOBbI PALUOHAIBHOTO MUTAHMS,
BaXXHEHMIINE CTPOUTENbHbIE U  KOHCTPYKLIMOHHBIE MaTepualbl, CelIbCKOXO3SHCTBEHHOE

NPOM3BOJCTBO, KPAaCKH, CTEKJIO, KepamHKa, MaTepHasbl ISl SJEKTPOHHMKH, HAHOMATEPHAJIbI, 4
TEKCTHJIbHBIE BOJIOKHA, WMCTOYHHKH SHEPIHM, OPraHUMYeCKHe W MHHEPAJIbHbIE yIOOpeHHs,
JIEKapCTBEHHbIE U KOCMETHUYECKHE TIpenapaTsl, ObITOBAS XMMHUsI, MATEPHAIBI U3 UCKYCCTBEHHBIX U
CHHTETHYECKUX BOJIOKOH.

3ammra: [lpencraBneHue pe3ysnbTaTOB peIleHUs Kelc-3amady B (GopMe MHHHU-JOKJIAAA
(momyckaeTcsl HCIONIb30BaHUe rpa MIeCKUX U MPE3CHTAIIMOHHBIX MATEPHAJIOB)

IlpomeskyTouHasi arrecTanusi no gucuumine (nuddepeHnnpoBaHHbIN 3a4€T)

Bcero 72
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3. YcjaoBus peanu3anuu NporpaMmmbl 001e00pa3oBaTe/ibHON JUCHUILIHHbBI

3.1. MartepuajibHO-TeXHHYECKOe o0ecnedeHne

OcBoenue mnporpammbl oOmeoOpazoBareabHoil qucuuminasl - OOJ[.04 Xumus
OCYUIECTBISIETCS B MPO(PECCHOHANIbLHON 00pa3oBaTeIbHOM OpraHu3alii, peaTu3yromen
00pa3oBaTe/ibHYI0 MPOrpaMMy CpeAaHero ooOmero oOpa3oBaHus B MpeAeiiax OCBOCHUS
OI1OII CITO na 6a3e ocHOBHOTO 001Eero oOpa3oBaHus, B KAOMHETE XUMHUU C JTAOOpaTOpHEi
1 71a00pPaHTCKOH KOMHATOM, B KOTOPOM HMMEETCS BO3MOXKHOCTh O0ECHEYUTH CBOOOHBIMA
aocTyn B MHTEPHET BO BpeMsl YUEOHOTO 3aHATHS M B MEPHOJ BHEYUEOHON NEATEIBHOCTH
oOy4Jarouuxcsi.

[Tomemenue KaOMHeTa VAOBJIETBOPSET TpeOOBaHUSAM CanurapHo-
AMUACMHOIOTMYECKUX

npaBwii u HopMmaruBoB (CanlluH 2.42 Ne 178-02) u OCHameHO THUIOBBIM
0o0Opy/IOBaHMEM, YKa3aHHbBIM B  HACTOANIMX  TpeOOBaHUAX, B TOM  YHCJE
CHELUATM3APOBAHHON yYeOHON MEOENb0 W CPEACTBAMU OOYYECHMS, JOCTATOYHBIMH SISt
BBINIOJTHEHUS TPEOOBAHMH K YPOBHIO IOJATOTOBKHA 00YYarOIINXCS.

B kabuHeTe umeeTcst MyJIbTUMEIMIHOE 000PYAOBAHUE, MOCPEACTBOM KOTOPOTO

YUYaCTHUKH  00pa30BarelbHOrO  MpoLEcca  NPOCMATPUBAKOT  BU3YAIBHYIO
uH(}OpPMALKIO

0 XMMHH, CO3JAI0T MPE3CHTALMH, BUACOMATEPUANIBI U T. T1.

B coctaB y4eOHO-METOAMYECKOTO M MATEPHATBHO-TEXHHYECKOTO OCHAIICHHS
kaOuHeTa

XUMUHU BXOJIAT:

Cronbl  yueOHbBIE — 15 wWT., CTyabs yueHmdeckue -30 mr., ydyeOHas JocCKa
MapkepHas, padodee MECTO MpenoaaBaresis (CTON MPENoaaBaresis, CTYJ, KOMIbIOTEPHBINA
CTOJI), NEPCOHAIBHBIA KOMIBIOTEP (CUCTEMHBIA OJOK, MOHHMTOP, KJIABHATypPa, MBIIIKA),
BHJICOMPOCKTOP, 3KpaH, OOOPYIAOBAaHWME M PEAKTUBBI [UIsl TPOBEACHUS Ja0OPATOPHBIX
pabot, paGoumii CTOJT AJiE TPOBEACHUS  JIAOOPATOPHBIX OMBITOB, MPUHYAUTEIbHAS
BBITSDKHAS BEHTHIISIUS

HHdpopMallMOHHBIE CTEH/BI:

Ileprommueckas cucremMa xuMmudeckux snmeMeHToB (.M. Menpeneesa

Tabmuna pacTBOPUMOCTH

OCHOBHBIE KJIACCHI HEOPTraHMYECKUX BEIIECTB

OxpaHa Tyaa OpA OPOBEACHUM OINBITOB

CHMBOJBI XUMHUYECKUX DJIEMEHTOB

OOwast Guonorus
HNmeercs 6MOAMOTEYHBIN (QOHI, B KOTOPBIHA BXOAAT yYEOHUKH U YU4EOHO-METOIMUECKHIA
komieke (YMK), KHUTH JUTsl YTEHUS TIO XUMUH, PEKOMEHIOBAHHBIC WK TOMYIIEHHBIC AJIs
VCIOJIb30BAHUS B TPO(PECCHOHATTBHBIX 00PA30BATENbHBIX OPraHU3ALMSX, PEATH3YIOIINAX
00pazoBaTeIbHYIO MPOrpaMMy CPETHETO 00IEro 00pa30BaHUs B MPEAEIaX OCBOCHUS
OITOIT CTIO na 6a3e 0CHOBHOTO 00111eT0 00pa3oBaHUsI.
B npouecce ocBoeHus mporpaMMbl yueOHOUM nucnuminibl bJ1.04 Xumus cTy A€HTH UMEIOT
BO3MOYKHOCTB Pa0OThI B 37IEKTPOHHOM Oubmuoteke ObC (padota ¢ 3NEKTPOHHBIMU
KHUTAMHU, MPAKTUKyMaMHU, TECTAMH )
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4. KoHTPOJIb M OLIEHKA Pe3y/IbTATOB OCBOCHHSI 0011e00Pa30BaATE/IbHONH AUCHUILIMHBI

KoHTposib ¥ OLEeHKa pe3ysbTaToB OOYUYEHMs] OCYLIECTBISETCS MPEMONABATENIEM B
NPOLECCE MPOBEACHUS MPAKTUUYECKUX 3aHATUH M 1a00paTOpHBIX paldoT, TECTUPOBAHMS, a
TaK>KE BBIMOJHEHHS 00YYaOIMMHKCS HHIUBUAYATBHBIX 3aJAHAN, TPOEKTOB, HCCIIE0BAHUH.
Pesynprarel 00ydeHWs OMNPEAENAIOT, YTO OOy4YarOIMECs AOKHBI 3HATh, MOHUMATh W
JEMOHCTPHAPOBATH N0 3aBEPIICHUH U3YUYEHUS TUCLUTIIIUHEL.

Jnsg  ¢GopMupoBaHWs, KOHTPOJAS W OLEHKH PE3YyJbTaTOB OCBOEHHUS y4eOHOM
JUCLMIUTMHBL UCTIONB3YETCS CUCTEMA OLICHOYHBIX MEPONPUATHH, MpeacTaBistomas coOoi
KOMIUIEKC YUYEOHBIX MEPONPUATUH, COMNIACOBAHHBIX C Pe3yjbTaraMd OOYYCHHS W
chopmysmpoBanHbiX ¢ yuetomM OI'OC COO (mpeaMeTHbIe Pe3yabTaThl MO AUCHUIIIMHE) U
PI'OC CIIO.

Tunbl oLIeHOYHBIX

Ne |OK/MIK Moayas/Paznen/Tema Pe3yabTaT 00yueHus .
MepOonpUsITHH
| OcHoBHOE conep:kaHHe
1 Pa3zpen 1. OcHoBBI ®opmypoBaTH 0a30BbIE
CTPOEeHHs BelecTBa MOHSITUSA U 3AKOHBI XHMHHU
1.1 |OKO01 |Crtpoenue atoMoB|CocrtaBnats  xumuueckue|l. Tect «CtpoeHue aromos

XUMHUYCCKUX JJICMCHTOB H (I)OpMy.]'IbI COeI[I/IHeHI/Iﬁ B[ XHMHUYCCKHNX JJIEMCHTOB u
npupoga XUMHYECKOH CBSI3H |COOTBETCTBHH CO CTEIEHBIO npupoga XUMHYECKON CBSI3HY.

OKHUCJIEHUs XUMUYeCKux|2. 3ajaud Ha COCTaBlIEHUE
3JIEMEHTOB,  MCXOAs  W3|XUMHUYECKHX bopmyn
BaJICHTHOCTH | IByXaTOMHBIX COEMHEHU
3NEKTPOOTPULIATEIBHOCTH  |(OKCHIIOB, CyIb(pHUIOB,

THIPUIOB U T.I1.).

3. 3amaHus Ha HCIOJB30BAHHE
XUMHYECKOH CHUMBOJIMKH U
Ha3BaHWH  COENWHEHWM  TI0

HOMEHKJIAType

MEXAYHapOIHOTO COr03a
TEOPETUYECKON M NMPUKJIATHON
XUMUH u TPUBUAJIbHBIX
Ha3BaHUN JJIsl COCTAaBJICHUS
XUMHYECKIX bopmy
JIBYXaTOMHBIX COEIMHEHU
(oxcumos, CyIb(pHUIOB,

THIPUAOB W T.II.) U JAPYTUX
HEOPraHWYECKUX COEOUHECHUI
OTHENBbHBIX KJIaCCOB

1.2 [OKO1 |Ilepuoguueckuii 3akoH u|XapakTepU3OBaThb 1. Tecr «Merammueckue /
OK 02 |rabauua JIL. . MeHneneeBa |XuMUYECKHE DSJIEMEHThI B|HEMETA/UIMYECKHE  CBOKMCTBA,
COOTBETCTBUU c UX |3JIEKTPOOTPULIATEIBHOCTD U

MOJIOKEHUEM B|CPOICTBO K 3JIEKTPOHY

nepnonnqecxoﬁ CUCTEME [ XUMHNYCCKUX DJICMCHTOB B

XUMHWYCCKUX DJIEMECHTOB|COOTBECTCTBUC C nux

JA.U. Menneneesa 3JIEKTPOHHBIM CTPOCHHEM U

MOJIOKEHUEM B

NEePUOINYECKON cucreme
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OK/IK

Moayas/Paznen/Tema

PesyabraT 00yuenus

THunbl OLIEHOYHBIX
MeponpHsTHH

XUMHUYeCKuX sjaeMmeHtos .
MeHneneeBay.

2. IlpakTuyeckue 3aAaHus Ha
YCTAHOBJICHUE CBS3U MEXKAY
CTPOCHHEM aTOMOB
XUMHYECKUX  DJJIEMEHTOB U
MEPUOUYECKIM H3MEHEHUEM
CBOWCTB XUMHUYECKUX
3JIEMEHTOB U UX COCIMHEHUN B
COOTBETCTBUU C TIOJIOKEHHEM
Ilepuoauueckoint cucreme.

3. IIpakTuko-
OPUEHTHPOBAHHBIE
TEOPETHUECKUE 3aJaHUsl Ha
XapaKTePU3ALNI0 XHUMHYECKUX
3JIEMEHTOB. «MeTandyeckue /
HEeMeTaJUINYeCKUe  CBOMWCTBA,
3JEKTPOOTPULIATESIBHOCTD U
CPOACTBO K 3JIEKTPOHY
XUMHYECKHX  JJIEMEHTOB B
COOTBETCTBHE c X
SJIEKTPOHHBIM CTPOEHUEM H
MOJIOKEHHEM B
NEePUONYECKON cucreme
XUMHYECKHUX 3JIEMEHTOB
I HN. Menneneesa»

Pazanen 2. Xumuueckue
peakuuu

XapakTepu3oBaTtb THIBI

XHUMHYECKHX peaKkuui

KonTtpoabnas padora
«CTpoeHue BewecrBa H

XHMHYE€CKHE PECAKIINN»

2.1

OK 01
OK 04

Tunbl XUMHYECKUX PEaKLUN

CocTaBisTh
COEIUHEHHS],
oOmeHa,
OKHCJIUTEIHHO-
BOCCTAHOBUTEJILHbBIE
peaxiuu

peaxiuu
Pa3JIOKEHMSI,
3aMeIleHus,

1. 3agmaun Ha cocTaBieHUE
YPaBHEHUN peaKLUi:

— COCAWHEHUS, 3aMeIleHHs,
pasjoxeHusi, o0OMeHa,

— OKHCJIUTEJIBHO-
BOCCTAHOBUTEJIBHBIX pPEaKLUN
C HCIIOJNB30BAHMEM METOIA
3JIEKTPOHHOTO OajaHca.

2. 3agaun Ha pacueT Macchl
BEIEeCTBA UIIN 00BbEMaA

ra3os o U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce
wii  00BbéMy  OHHOTO U3

YYaCTBYIOIIHUX B
BEILECTB; PaCUYEThI
Macchl (00BEMaA, KOJUYECTBA
BEILECTBA) POAYKTOB
peakuuy, ecim  OXHO U3
BEIECTB MMEET MPUMECH

peakiuu
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Tunbl oLIeHOYHBIX

Ne |OK/MIK Moayas/Paznen/Tema Pe3yabTaT 00yueHus .
MepOonpUsITHH
22 DNeKTPOJUTHIECKAs] CocraBiAaTh ypaBHeHus1|1. 3amaHus Ha CcOCTaBlieHUE
OUCCOLMALIAS M WOHHBIN | XUMUYECKIX PEaKINY [MOJEKYJSIPHBIX U HOHHBIX
oOMeH HMOHHOTO oOmeHa c|peakuuii ¢ ydacTHeM KHCIIOT,
y4aCTHEM HEOPTraHUYECKHUX|OCHOBAaHUN 51 COJIeH,
BELIECTB yCTaHOBJIEHHUE HU3MEHEHHSI
KHUCJIOTHOCTH CPEJIbI
2. JlabopatopHasi  pabora
"TUmnbl XUMHYECKUX PEaKIIHil"
3 Pazpen 3. Crtpoenne mu|UccaenoBats crpoenne u|KonTpoabHasi pabota
CBOHCTBA CBOHCTBA «CBoOHCTBA HEOPraHHYeCKHX
HEOPraHHYeCKHX BEeIIeCTB [HEOPraHHYeCKHX BellecTB |BemecTB»
3.1 |OKO01 [Knaccudukarms, Knaccudpuumposats 1. Tecrt «HomeHkmatypa wu
[IK1.1 |HOMeHkKnaTypa M CTpOEHME|HeOpraHUYecKHe BellecTBa|Ha3BaHUE HEOPTraHMYECKUX
HEOPraHMYECKUX BEIIECTB [B  COOTBETCTBUM C  HX|BEIIECTB  HCXOAS U3  HX
CTpPOEHUEM XUMHYECKOH (OPMYJIBI  WJIH
COCTaBJICHUE XUMHUYECKOU
(bopMyJIBI HICXOAS M3 HA3BAHUS
BEILECTBA MO MEKIYHAPOAHOMH
SR8 TPUBHAILHON
HOMEHKJIATyPe».
2. 3amauu Ha pacyeT MacCOBOM
noau  (Macchl) XHUMHYECKOTO
sneMeHTa  (COeNMHEHUus) B
MoOJIeKy e (CMeCcH).
3. IlpakTtuueckue 3amaHusl MO
KJIacCU(pUKALIUY,
HOMEHKJIAType M XUMHUYECKUM
dopMysiaM  HEOPTaHUYECKUX
BELIECTB Pa3JINYHbIX KJIACCOB.
4. IlpakTuyeckue 3aAaHus Ha
ompeaeeHue XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTHU BU7A
XUMHYECKOW CBSI3M W THIA
KPUCTAJUIMYECKON PEeLIeTKU
32 [OK Ol |®Pusuxko-xumMmuyeckue YcraHaBnuBaTh 1. Tect «OcobenHoctu
OK 02 [cBolicTBa HEOpPraHWYECKHX|3aBUCHMOCTD (U3MKO-|XMMUYECKIX CBOWCTB OKCHIIOB,
BEIIECTR XUMUYECKUX CBOMCTB|KHUCJIOT, OCHOBaHUM,
HEOPraHMYECKUX  BEIIEeCTB(aM(OTEpHBIX THAPOKCHAOB U
OT CTPOEHUST aTOMOB H|COJIE».
MOJIEKYJl, a TakkKe Tumna|2. 3aJaHus Ha COCTaBJIEHHE

KPUCTAJUIMYECKON PELIeTKU

ypaBHEHH XUMHUYECKUX
peaKkuuil ¢ y4acTHEM MPOCTBIX
U CIIOKHBIX HEOPTaHUYECKHX
BELIECTB. OKCHJIOB METaJJIOB,
HEMETAJIOB M aM(OTEPHBIX
3JIEMEHTOB;, HEOPTaHMYECKUX
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OK/IK

Moayas/Paznen/Tema

PesyabraT 00yuenus

Tunbl oLIeHOYHBIX
MeponpHsTHH

OCHOBaHUM u
TUOPOKCHIOB,
coJIei,
nux
CIIOCOOBI

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

3. IIpaktuko-
OPUEHTUPOBAHHBIE
TEOpPETUYECKUE 3aAaHUs Ha
CBOICTBA 51 [IOJIyYE€HUE
HEOPraHWYECKUX BEILIECTB
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OK 01
OK 02
OK 04

WNnentudukanms
HEOPTaHUYECKUX BEIECTB

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

1. IIpakTuko-
OPUEHTHUPOBAHHBIE 3a/IaHUS TIO
COCTaBJIEHHIO XUMUYECKIX
peakuuii c y4aCTUEM
HEOPraHMYECKUX BEILECTB,
UCTIOJB3YEMbIX TUTST ux
UACHTU(DUKATIVH,
2 Jlaboparopnast

“UnenTudukarus
HEOPTaHUYECKHUX BELIECTB

pabora:

Paznen 4. Crtpoenune mu
CBONICTBA OPraHHYECKHX

BEIIECTB

Hccnenosate cTpoeHne u
CBONICTBA OPraHHYECKHX

BE€IIECTB

KonTtpoabnas padora
«CTpoeHue M  CBOMCTBa

OpPraunveCKux BEmeECTB»

4.1

OK 01

Knaccupukauus, crpoeHue
u HOMEHKJIaTypa
OpTraHUYCCKUX BECILICCTB

Knaccudpuumposats
OpPTaHHUYCCKUC BCIICCTBA B
COOTBETCTBHHU C nux
CTPOCHUEM

1. 3amaHus Ha coOCTaBlieHUE
Ha3BaHUU OpraHU4YeCKUX
COeIMHEHUI MO TPUBHAIBHOU
U MEKAYHapOIHOU
CHUCTEMaTUYECKON
HOMEHKJIaType.

2. 3ajmaHus Ha COCTaBJEeHUE
MOJIHBIX U COKpALIeHHbIX
CTPYKTYPHBIX bopmyn
OpPraHUYECKUX BELIECTB
OTJIENbHBIX KJIACCOB.

3. 3amauu Ha olpeneieHue
npocreimei bopMyJbl
OpraHu4eCcKon MOJIEKYJIBL,
UCXOAST U3 3JIEMEHTHOIO
cocrasa (B %)

42

OK 01
OK 02
OK 04

CsoiicTBa
COeqUHEHUN

OpraHUYeCKHUX

VcranaBauBaThb
3aBUCUMOCTD dusnko-
XUMHYECKHUX CBOMCTB
OPraHUYECKUX BEILIECTB OT
CTPOEHUSI MOJIEKYJT

1. 3amaHuss Ha COCTaBJICHHE
ypaBHEHUI XUMHYECKUX
peakuuii c y4aCTUEM
OpFaHI/ILIeCKI/IX BCILICCTB Ha
OCHOBAaHMH HX COCTaBa H
CTPOCHHUSI.

2. 3amaHus Ha COCTaBJICHHE
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Tunbl oLIeHOYHBIX

Ne |OK/MIK Moayas/Paznen/Tema Pe3yabTaT 00yueHus .
MeponpusiTui
ypaBHEHUI XHUMHUYECKUX
peaKkuuii, WUIIOCTPUPYIOLINX
XHMHYECKHE  CBOHCTBA  C
Y4E€TOM MEXaHU3MOB
MIPOTEKAHUsl JaHHBIX PEaKLMM
51 T€HETUYECKON CBsI3U
OpraHU4eCKHUX BEIIECTB
Pa3HBIX KJIACCOB.
3. PacuernHble 3amaunm 1o
ypPaBHEHUSAM peakuuii c
y4acTHuEM OpPraHUYECKUX
BELIECTB.
4. JlaboparopHasi  pabora
“IIpeBpalieHust OpraHUYECKUX
BELIEeCTB [IPU HarpeBaHuu"
43 |[OKO01 |HUpentudpukamus Hccnenosats 1. IIpakTHKO-OpUEHTUPOBAH-
OK 02 |OpraHM4ecKkuX BeLIeCTB, UX|KaueCTBEHHbIE peakuuu|Hble 3a0aHUsl 10 COCTABIICHUIO
OK 04 [3HaueHwe M NpUMEHEHWE B|OPraHUYECKHX COENMHEHHH|XUMHYECKHX peaxuuit c
OBITOBOI U|OTAEIBbHBIX KJIACCOB y4acTHEM OpPraHUYECKHUX
MIPOU3BOACTBEHHON BEILIECTB, B T.4. UCIOJIb3yEMBbIX
JEeATEIbHOCTH YeJIOBEKa e WX UACHTUQHUKALMH B
OBITY ¥ IPOMBILIIIEHHOCTH.
2.Jlaboparopras pabora:
“Unentudukanus opraHuyec-
KUX COEAMHEHUH OTHEeNbHbIX
KJIaCCOB™
5 Pazpen 5. Kunernueckmue|XapaxkrepusoBarnb
H  TepMOAMHAMMYECKHE|BJIHSIHHE 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 | KOHLIEHTPALINH TEOpPETHYECKUE 3a7aHusl Ha
paBHOBeCHE pearnpyromux BEINeCTB H|aHaTu3 (PaKTOPOB, BIMSIOLINX
TeMIIepaTypbl Ha CKOPOCTb|HA  H3MEHEHHE  CKOPOCTHU
XUMHUYECKUX PEaKLUi XUMHYECKOU peaxkuuu.
XapaktepuszoBath BiUsiHUE|lIpakTHUKO-OpHUEHTHUPOBAaHHbIE
U3MEHEHHUs KOHLIEHTpalMM|3aJaHus  Ha  IpUMEHEHue
BELIECTB, peakuuu cpeasl ulnpunuuna Jle-Illatenee nms
TEMIIEpaTyphbl HA CMELICHHUE|HaXOXKIEHUs HaIpaBJIeHUs
XUMHYECKOTO PABHOBECHSI  |CMEILIEHUs paBHOBECHS
XUMHYECKOU peakuuu 51
aHamM3 (PaKkTOPOB, BIIMSIOIIUX
Ha CMELIEHHE XUMHUYECKOro
paBHOBECHUS
6 HUccnenosate HCTHHHBIE
Pasnen 6. PacTBophl
PACTBOPBLI € 3aJAHHBIMH
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Tunbl oLIeHOYHBIX

Ne [OK/MIK Monyas/Paznen/Tema PesyabraT 00yuenus .
MeponpHUsTHH
XapaKTepUCTHKAMH
6.1 [OK Ol [|Ilonarue o pacTBOpax Paznuuats uctuHHble|1. 3agaun HA TPUTOTOBJICHUE
OK 02 pacTBOpbI pacTBOPOB.
2. IIpaktuko-
OPUEHTHPOBAHHBIE PACUCTHBIC
3a7aHUsl  HA  JIUCIIEPCHBIC
CHUCTEMBI, HCIOJb3yEMbIE B
OBITOBOM U MPOU3BOACTBEHHON
JEeSITeIbHOCTH YEJIOBEKA
6.2 [OKO1 |HccnenoBanue croiicts|Mccnenosath ¢duzuko-|JladopaTopHas padbora
OK 04 |pacTBOpOB XUMHYECKUE coiictBa|“IIpurorosnenue pacTBOpoB”
HUCTHUHHBIX PaCTBOPOB
11 [IpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEP:KAHUE (COAEePKAHUE MPHKJIATHOTO MOIYJIs)
7 Pa3zpen 7. OuenuBarp mnocaeacreusi|3ammura Keiica (Cc ydeTrom
Xumusi B ObITYy  H|0bITOBOH u|0ynymeit
NPON3BOACTBEHHOI NPON3BOACTBEHHOMI npo¢ecCHOHATBLHOH
AesITeJIbHOCTH YeJI0BEKA |1eATeJIbHOCTH YeJIOBEKA C|AeATeJTbHOCTH)
NMO3ULMH JIKOJOrHYeCKOoM
0e3onacHoOCTH
OK 01 |[Xumus B ObITY u|OnenuBare  mociaencreusi|Keiic (¢ yderom Oyaymieit
OK 02 |OpOU3BOACTBEHHOI OBITOBOM u|npodeccruoHa pbHON
OK 04 [|ResTenbHOCTH YenoBeKa MPOU3BOACTBEHHOM NEeSITEIbHOCTH)
OK 07 NEeATEeNIbHOCTH 4YesioBeka C|Bo3MOKHBIE TEMBI KEHCOB:
no3uui  skosorudeckoi|1l. Ilorennenune knumara u
6e3onmacHOCTH BBICBOOOKICHHE ra30BbIX

TUPATOB CO IHA OKEaHa.
2. byaywmue wmatepuanbl Ajs

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

PaCTUTENBbHBIX MIPENapaToB
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