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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 00S3aTeNbHONH YacThbiO

oOmeoOpazoBarebHOr0  1UKiIa  oOpasoBarenbHOi  mporpammbl  CIIO B
cootBeTcTBUM ¢ OI'OC 1o cnenmanibHocTr 23.02.06 TexHuueckas dKCIuTyaramus
MOJABMXKHOTO COCTABA YKEJIE3HBIX JOPOT.

[IpuknagHoit Moaynp BKIOYAaeT pasgen 8 «Xumusa B ObITYy U
MPOU3BOACTBEHHOM JCATEIBHOCTA YEIOBEKA», KOTOPBIM peam3yeTcs Ui BCEX
npodeccuit/cnenuanbHOCTe  METOJOM  PEHICHUST  KEHCOB,  CBSI3aHHBIX €
JKOJIOTUYECKOH  O€30MacCHOCTHIO W OUEHKOW MOCHAEACTBUNA  OBITOBOM W
MPOU3BOJACTBEHHOM  ACATENBHOCTH, COOTBETCTBYIOIIEH oTpaciasM  Oyayuiei
npo(EeCCUOHATIBHOMN ACATEIBHOCTH 00yYarOIIUXCS.

1.2. esu u JIaHUpYeMble Pe3yJabTaThl 0CBOCHUS AUCIUTLTHHBI

1.2.1. Ileam 1 33724 TUCUUIJIMHBI

Conepsxkanue nporpammbl 001Ie00pa30BaATEILHON AUCIHMIUTAHBL « XUMUSD)
HaIpPaBJICHO HA JOCTH)KCHUE CICAYIOMNX Heei:

— (GOPMHUPOBAHUE CHCTEMBl XUMHUYECKUX 3HAHWUH Kak BaKHEHIICH
COCTABJISIFONICH €CTECTBEHHO-HAYYHOW KApTUHBI MHPA, B OCHOBE KOTOPOM JiexkaT
KITFOUEBBIC TOHATHS, (DYHIAMEHTAIBHBIE 3aKOHBI W TECOPUM XUMHWHU, OCBOCHHE
S3bIKa HAYKH, YCBOCHHEC W TOHUMAHUE CYLIHOCTH JOCTYMHBIX O000OIIECHUHA
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOPHECH WX pa3BUTUS W
CTaHOBJICHUS,

— (GOpPMHUPOBAHUE W PA3BUTUE MPEACTABJICHUA O HAY4YHBIX METOAAX
MO3HAHUS BEUIECTB M XUMHUYECKUX PEAKIU, HEOOXOIUMBIX AJiI MPHUOOPETCHUS
YMEHUN OPUECHTUPOBATHCS B MUPE BEUIECTB U XUMHYCCKUX SIBIICHUMA, WMECIOIIUX
MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM YKU3HH,

— pa3BUTHEC YMEHUI U COOCOOOB JIEATEIBLHOCTH, CBSI3aHHBIX C
HAOJNIOACHUEM U OOBSICHECHUEM XUMHUYECKOTO SKCIEPUMEHTA, COONIOACHUEM

npaBujl 0€30MacHOr0 00palIeHs C BEIIECTBAMHU.



3apaum IMCUMILINHBI:

1) cdhopmupoBarb  MOHUMAHME  3aKOHOMEPHOCTCH  MPOTEKAHUS
XUMHYECKHAX MPOLIECCOB M SIBJICHUI B OKPY’KAIOLIEH Cpese, a TAKKE MX 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,
UHTEPIPETUPOBATH PE3YJIBTAThl XUMUUYECKHX IKCIEPUMEHTOB,

3) copmupoBaTh HAaBBIKM MPOBEACHUS MPOCTEHIIMX XUMHUYECKHX
AKCIEPUMEHTAJIBHBIX UCCIICIOBAHUA C COOMFOJCHWEM TPaBWI  OE€30MacHOro
oOpalleHHs ¢ BEIIECTBAMU U JTa0OPaTOPHBIM 000PYI0BAHUEM

4)  pa3BUTh YMEHUS HAaxOOuTh, AQHAJU3UPOBATH M  MCIOJIB30BATh
UHPOPMALMIO XUMUYECKOTO XapakTepa W3 Pa3MyHbIX HHPOPMALMOHHBIX
MCTOYHUKOB, BKJIFOYAs YUEOHYIO TUTEPATyPy, HAYYHbIC MyOIMKAIMU U UHTEPHET-
PECYPCHI;

5) cdopmupoBaTh YMEHHsS MPOTHO3WPOBATH TOCJEACTBUS  CBOEH
JEATEIbHOCTA W XWMHWYECKUX MPUPOAHBIX, OBITOBBIX M MPOM3BOJCTBEHHBIX
MPOLECCOB, YUNUTHIBAS BO3MOKHBIE SKOJIOTHUECKUAE U COLMAIBHBIE BO3ACHCTBHS,

6) copMupoBaTh MOHUMAHHME 3HAYUMOCTH JOCTH)KCHUH XWMUYECKOW
HAYKM W TEXHOJOTWH JUIsl Pa3BUTHSl COLMAIBHOW W MPOMU3BOJACTBEHHOM cdep C
YMEHHEM MPUBOJUTH IPUMEPBI X MPUMEHEHHS B PA3JIMYHBIX C(Pepax KU3HU.

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
¢opmupoBanun u pasputin 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
Pa3THUHBIM
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,
CrOCOOHOCTP  WHUIMUPOBATH,  IUIAHUPOBATH |
CaMOCTOSITEJIBHO BBIMOJHSATH TAKYIO AEATEJBHOCTD;,

— WHTEepeC K pa3IuyHbIM chepam mpodeccHoHATHHON

NESTEIbHOCTH.
MeTtanpeamMeTHbI€ Pe3yabTATHI JOJIKHBI OTPAKATD:
Osjaagenue YHHBEPCAJbHBIMH y4eOHbIMH

MO3HABATC/JIbHbBIMH HeﬁCTBHHMH:

a) 0a3oBble JJOrH4ecKHue 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 KPUTCPUHN UX JOCTUKCHUA,

— BbEBJATH 3aKOHOMEPHOCTH W TNPOTUBOPECHUUA B
pacCMaTprUBACMBbIX ABJICHUAX,

— BHOCUTH KOPPEKTUBbBI B JACATCIbHOCTH, OLCHUBATDH

3aaaBaTb

JucnuninHaApHbIe pe3yJibTaThbl 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, HEOOXOAMMOH MJisi pPELIeHUs MPaKTHYECKUX
3ama4 ¥ 3KOJIOTHYeCKU OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3740POBBIO U MPUPOJHOM CpeneE,;

ITP6 02. BrageHue cucTeMOW XUMHUYECKMX 3HaHHUH, KoTopas
BKJIFOYAET.:  OCHOBOIIOJIATAIOIIHME  IMOHATHUA  (XUMHYECKUH
3JIEMEHT, aTOM, J3JIEKTpOHHas 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,
U30MeEpbI, T'OMOJIOTUYECKUH psifi, TOMOJIOTH, YIJIEBOAOPOABL,
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 pesyIbTaThl OCYIIECTBIAIOTCA B COOTBETCTBHH C JTHYHOCTHBIMH H METATPEIMETHBIMH pe3yabTatamu OIOC COO (Ipukas MusoGpraykn Poccuu ot 17.05.2012 Ne 413

(pemakmms ot 27.12.2023 1.), B (JOpMHPOBAHHH KOTOPBIX YHACTBYET 00Ic00pa30BaTeIbHAS TUCIIHILIHHA.

2
JuCounIMHAPHBIC PE3YIbTAThl OCYIMCCTBILIIOTCA B COOTBETCTBHE ¢ TPSOOBAHHAMH K HMPSAMETHBIM pe3yiabratam 0a3osoro yposH: (I1PO), ycranosaecHHsMEH OT'OC COO (Tlpukas

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

0) 0a3oBbIe HCCIeA0BATE/IbCKHE AeHCTBHS:

BJIaETh HABbIKAMHU Yy4eOHO-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 napaMeTphbl 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 (TEOpUST XUMHUYECKOTO CTPOCHHUS OPTaHHYeCKUX
Bemects A.M. bytnepoBa, Teopus 3JIEKTPOJUTHYECKOMN
auccounanuu, nepuoaudeckuii 3akol JI. M. Menneneesa, 3aK0H
COXPAHEHHsI MAaCChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK
XUMHH, (PAKTOJOTMYECKHE CBEICHUS O CBOWCTBAX, COCTAaBE,
NOJy4eHUH ¢ 0O€30MacHOM  HCIONBb30BAHUM  BAKHEHIINX
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 OpPraHUYEeCKUX BEUIECTB U HX
MIPEBPALLECHNI, BBIABIATE B3aUMOCBA3b XMMHUYECKUX 3HAHUH C
MOHATUSIMH U MIPENCTABJICHUAMH IPYTUX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

IP6 04. copMHPOBAaHHOCTL yMEHHH  HCIIOJB30BATH
HAaUMEHOBAHMSI XUMHUYECKMX COECIUHEHHU MEXAYHapOAHOrO
COH03a TEOPETUYECKON U MPUKJIAJHON XUMHUHU U TPUBUAJIBHBIC
HA3BaHMs BXHEWUIINX BELIECTB (STWJIEH, alleTUJICH, TIIHLEPHH,
(deHon, GopManbpaeru, YKCyCHash KHCIOTA, TJUIUH, yrapHbINA
ra3, yrjIeKMCNbIA ra3, aMMHaK, rameHas U3BeCTb, HeraleHas
U3BECTh, NHUTHEBAsl 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 0S. chopmMupoOBaHHOCTH YMEHUN  YCTaHABJIUBATH
MIPUHAAJIEKHOCTD WU3Y4YEeHHBIX HEOPTaHUYECKHUX 51
OpPraHUYEeCKHUX BELIECTB K OMNPEAEIEHHBIM KJacCaM M IPyIIaM
COEAMHEHMH, XapaKTepu3oBaTh HUX COCTAB U BaXHENLIUE
CBOICTBA, ONpenNeNATb  BUIABl  XHUMHYECKHUX CBsI3ei
(KOBaJICHTHAs, MOHHAs, METaJUIN4eCKas, BOIOPOIHAs), THIIBI




KPUCTAJIMYECKUX  PELIETOK
XUMHUYECKHUE peakiny;

IIP6 07. chopMHPOBaHHOCT YMEHHH MPOBOAUTH PACUYETHI O
XUMHYECKUM (QOpMyJiaM U yPaBHEHHMAM XUMHUYECKHX PEaKIIHi
C HCIIONIb30BaHUEM (PU3NUYECKUX BEIUYHH, XapaKTEPHU3YIOLIHX
BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI. Macchl, 00BeMa
(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
COBpPEMEHHBIE
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
JIIOABMH U MO3HAHUS MUPA.

MeTtanpeamMeTHbIe Pe3yabTATHI JOJKHBI OTPAKATD:

OsJaaenue

YHHBEPCAJIbHBIMH y4eOHBIMH

MNO3HABATCJIbHBIMH HeﬁCTBHHMH:
B) padora ¢ nuH(popmanmeii:

BJIQACTb HAaBbIKAMU TOJYUYCHUSA I/IH(bOpMaLII/II/I u3
UCTOYHHUKOB Ppa3sHbIX THUIIOB, CaMOCTOATECIIBHO
OCYLIECTBJIATh TMOKCK, AaHAJIM3, CHCTEMATH3ALMI0 M
UHTEPIpPETannio0 WHPOPMALNU PA3JIUYHBIX BHAOB U
(dbopM MpencTaBIeHUS,

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

HucnuniauHapHble (NpeAMeTHbIE) pe3yJbTaTbl U JI0JIKHBI
0TPaXKATD:

ITP6 06. BiageHue OCHOBHBIMU METOJAMU HAYYHOIO TIO3HAHUS
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
BEIECTBA C KOJNMYECTBEHHOH CTOPOHBL MAacchl, OObeMa
(HOpMasnbHBIE  YCJIOBHSI) Ta30B, KOJMYECTBA  BEIIECTBA,
HCIOJIb30BaThb CUCTEMHbIE XMUMUYECKHUE 3HAHUS AJid NMPUHATUSA
pelieHui B KOHKPETHBIX JKU3HEHHbIX CUTYaLUsX, CBA3AHHBIX C
BELIECTBAMU U UX MPUMEHEHUEM,

IP6 08. cpopMUPOBAHHOCT, YMEHUH IUIAHUPOBATH 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 HArPEeBaHWU, IIBETHBIE peakIuu OeNKOB;

MPOBOANTh PEAKIHA 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 TMPAaBHJIAMH TEXHHUKH
OesomacHocTH  mpu  OOpalieHWH ¢ BEIIECTBAMH U
1abopaTOPHBIM  O0OpPYNOBAHUEM, TMPENCTABISTh PE3YJIbTaTh
XUMHYECKOTO JKCIEpUMeHTa B (OpMe 3ammucu ypaBHEHHH
COOTBETCTBYIOIINX peakuuid U (popMynupoBaTh BBIBOIBI HA
OCHOBE 3THX PE3YJIbTATOB;

IP6 09. chopMuUPOBAaHHOCTH YMEHHS  aHAJIM3HPOBATH
XUMHYECKYI0  HMH(GOPMAIMIO, TOJNYyYaeMyl M3  Pa3HbBIX
UCTOYHUKOB (CPENCTB MacCoBOW mMH(popManuu, cetb MHTepHeT
U IpyTHe).

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

JInuHOCTHBIE Ppe3yJIbTATBI

YaCTH:

rPaKAAHCKOI0 BOCIIMTAHHS:

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

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

MeTtanpeamMeTHbI€ Pe3yabTATHI JOJKHBI OTPAKATD:

OsBnageHue yHUBepCAJbHBIMH KOMMYHHKATHBHBIMH

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 C y4€TOM MHEHHUH YYaCTHHKOB
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

OpPTaHUYECCKUX BCIICCTB IMPU HArp€BaHUU, MOJYUYCHUEC 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 PAcTBOPOB, KadeCTBEHHbIE pEaKLUUH 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
1ab0opaTOPHBIM  O0OpPYNOBAHUEM, TMPENCTABISTh PE3yJIbTaTh
XUMHYECKOTO JKCIEpUMeHTa B (OpMe 3ammucu ypaBHEHHH
COOTBETCTBYIOIINX peakuuid U (PopMynupoBaTh BBIBOIBI HA
OCHOBE 3THX PE€3yJIbTaTOB.
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aHAJIM3€e PE3yJIbTATOB EATEIHbHOCTH,
MpHU3HABaTh CBOE MPABO M MPAaBO APYTHUX JIEOACH Ha
OIHOKH;

pa3BHBATH CIMOCOOHOCTH TMOHMMATh MHUP C TO3UIUH
JIPYTOro 4ejiOBeKa.

OK 07.
CopeiicTBoBaTh
COXPaHEHHIO
OKpY>Karollei cpenbl,
pecypcocOepeKeHuro,
NPUMEHSTh 3HaHUS 00
U3MEHEHHNH 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 COLMANBHOMN
cpensl, OCO3HaHME  TJIOOANBHOTO  Xapakrepa
SKOJIOTHYECKUX TIPodIeM;

— TIUJIaHUPOBAaHWE M  OCYLUECTBJIEHUE MOCUCTBUH B

OKpY’Karollled Cpene Ha OCHOBE 3HAHUA LeJel
YCTOMYHUBOTrO Pa3BUTHUS YEIOBEUECTBA,

AKTUBHOE HEMNPUATHE AEHUCTBUH, MPUHOCAIINX BpeEn
OKpy>Karolleu cpene,

YMEHHE MIPOTHO3UPOBATH
5KOJIOTHYECKHE  IMOCIENCTBUs
JNEUCTBUIN, MPEAOTBPALLATD HX.

HeOJIaronpusITHeIC
NpeAnPUHIMAEMbIX

MeTtanpeamMeTHbI€ Pe3yabTATHI JOJKHBI OTPAKATD:

OsJaaenue

YHHBEPCAJIbHBIMH y4eOHBIMH

MNO3HABATCJIbHBIMH HeﬁCTBHHMH:
B) padora ¢ nuH(popmanmeii:

UCTIONIb30BAaTh  CPencTBa  WH(POPMALMOHHBIX |
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  HWH(POPMAIIMOHHOM
0€30MMacHOCTH.

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 JIMYHOCTH, €€ (YHKIMOHAJIBbHON
IPAMOTHOCTH, HEOOXOAMMOH JJIsl pEeLIeHHS MPAKTHYECKHX
3ama4 ¥ 3KOJIOTHYECKU OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3740POBBIO U MPUPOJHOM CpeneE,;

IIP6 10. chopMupPOBaHHOCTH YMEHHMH COONIONATH MpaBUIiIA
SKOJIOTUYECKH ILeJeCOO0PasHOro TMOBENSHHs B OBITY W
TPYZIOBOH NEATEIBbHOCTH B LIEJSAX COXPAHEHUsI CBOETO 310POBbsI
U OKpY)KaloLel MNPUPOAHON Cpenbl, YUYHUTBIBATH OMACHOCTH
BO3JICUCTBUSI HA JKUBbIE OPraHU3Mbl ONPENEJEHHBIX BEIIECTB,
MOHMUMAsl CMBICI TOKa3aTenass MNPeAeNbHOM  JONMYyCTHMOMU
KOHLICHTPALUU.
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K 1.1
DKCIUTyaTUpOBaTh
MOABMXHOU COCTaB
JKEJIE3HBIX 1I0POT

-OBJIaICHHEe YMEHHSMH U HaBbIKAMH PAa3JIUYHBIX
BUJIOB [TO3HABATEJIbHON AESITEIbHOCTH JJIS1 U3YUEHUS
Pa3HBIX CTOPOH OKPY’KAIOIIET0 MHDA,;

- TPUMEHEHHE OCHOBHBIX METOIOB IO3HAHUS
(HaOmroneHnst, HAy4HOrO  OKCHEPUMEHTa) s
U3YYEHUs Pa3IMYHbIX CTOPOH XUMUYECKUX OOBEKTOB
U TPOLECCOB, C KOTOPBIMH BO3HHMKAET
HEOOXOIUMOCTD CTAJIKMBATHCS B MPOPECCHOHATBHON

chepe;

- KJ'IaCCI/I(I)I/ILII/IpOBaTb HEOPTAaHUYECCKUE U OpPraHUYCCKUEC BCIICCTBA B
COOTBETCTBUH C UX CTPOCHUEM

-yCTaHaBJIUBATDH 3aBUCUMOCTD (1)I/ISI/IKO-XI/IMI/ILIGCKI/IX CBOMCTB
OpPTaHUYECCKUX BELICCTB OT CTPOCHUSA MOJICKYJI
-yCTaHaBJIUBATDH 3aBUCUMOCTD (1)I/ISI/IKO-XI/IMI/ILIGCKI/IX CBOMCTB

HEOPraHWYECKUX BELIECTB OT CTPOEHUs aTOMOB U MOJIEKYJ, a TaKXke
THUINA KPUCTAIIINYECKON PELIETKH

-MCCIEN0BaTh (PU3NKO-XUMHUYECKHIE CBOMCTBA HCTUHHBIX PAaCTBOPOB
-OLIEHNBATb  MOCHENCTBUsI  OBITOBOM W NPOU3BOICTBEHHOM
OEATeIbHOCTH YeJIOBeKa C MO3HIHUIT 9KOJIOTHYECKOH 6e30MacHOCTH

IIK 1.2
ITpousBonute
TEXHUYECKOE
oOcyKUBaHUE U
PEMOHT
MIOJIBUYKHOTO
COCTaBa JKEJIE3HBIX
IOpOr B
COOTBETCTBHH C
TpeOOBaHUIMU
TEXHOJOIMYECKHX
MPOLIECCOB

- OBIIaJieHME YMEHUsSMM OINpeAensaTb Ledu U
3aaud JIeSITeIbHOCTH, BBIOMPATh CPENCTBA UIA UX
JOCTUKEHUSI Ha NTPAKTHUKE;

- OBJIaJIeHUe YMEHUSIMU IIPOrHO3UPOBATH
HeOJaronpusTHbIE  SKOJOTUYECKHE  IOCIENCTBUS
MPEANPUHUMAEMBIX ACUCTBUN, IPEIOTBPAILATh UX,
UCMOJb30BAHHUE PA3JIMYHBIX HCTOYHUKOB JIJIst
NOJIy4eHUsI XUMHUYECKOH WHpOpMauuy, yMeHue
OLIEHUTh €€ JOCTOBEPHOCTb JJi JOCTH)KEHHUS
XOPOIIUX PE3yJIbTATOB B MPOPECCHOHATBHON cepe;

- KJ'IaCCI/I(I)I/ILII/IpOBaTb HCOPTAaHUYCCKUEC U OpPraHUYCCKUEC BCIICCTBA B
COOTBETCTBUH C UX CTPOCHUEM

-yCTaHaBJIMBATb 3aBUCHUMOCTD (I)I/ISI/IKO-XI/IMI/ILIGCKI/IX CBOMCTB
OpPTaHUYECCKUX BELICCTB OT CTPOCHUSA MOJICKYJI
-OLICHUBATDH MOCJICACTBUA OBITOBOI u HpOHBBOI{CTBeHHOﬁ

IESATEIbHOCTH YeJIOBEKA C TIO3UIUI HKOJIOTHIECKO 0€30macHOCTH

- yMeTb COONIOaTh MpaBUja SKOJIOTHYECKH LieJiecooOpa3HOro
IIOBECOACHUA B 6bITy u pr,[[OBOﬁ ACATCIBbHOCTHU B LEJIAX COXPAHCHUA
CBOErO 3J0POBbsl U OKpPYXKAaKOLIEH MNPUPOAHON Cpenpl, Y4YUTBHIBATH
OIMaCHOCTb BOSI[efICTBHH Ha JKHUBBIC OpPraHu3Mbl OINPECACICHHBIX
B€IICCTB, INOHMMAas CMBICJI IIOKa3aTEIsA npeneanoix’I I[OHYCTI/IMOI\/'I
KOHUCHTpalunun
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2. CTPYKTYPA U COJEPKAHUE OBUIEOBPA3OBATEJIBHONI
JANCHUITIJIMHBI «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
CKOHLECHTPUPOBAHO B paszacic [IpuknaaHoi MOIy Jib.
* ®opMa MPOMEIKYTOUHOM ATTECTAIMH W KOJTHUYCCTBO YACOB, OTBOAMMBIX HA €€ MPOBEACHHE, PErIAMCHTHDYOTCS
yuedHbM TIaroM 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 MaTepuajia 64
Pazgen 1. TeopeTnueckue 0CHOBbI XUMUH 16
Tema 1.1. Coaepxanue yueOHOro MmarepuaJa 2 OK 01
OcHoBHbIE XUMHUECKUH 3JeMeHT. ATOM. SInpo aToma, M30TOMBL. DJEKTPOHHAst 000I0UKa. DHEPreTUIeCKHe
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
IIpaktnueckast padora Nel. «OCHOBHBIE KOJNMYECTBEHHBIE 3aKOHbI B XMMHUH M PacdeThl IO
YPaBHEHUSIM XUMHUECKUX PEaKLMID».
OTtHocuTesIbHBIE aTOMHAasi U MOJEKyJsipHas maccel. MonspHas macca. KonudecTBo BelecTsa. 1
MaccoBast nmonsi BemecTBa. 3akoH Asoranpo. Momnspabiii o6bem ra3oB. OTHOCHUTENbHAs
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 IIK1.1
ITepuonuueckas CTPOEHHEM aTOMOBY.
cucremMa Xumuieckux |[lepuomuueckast cucrema xumudeckux sjieMeHToB .M. Menneneesa. CBsA3b nepuoauueckoro
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 BelLIeCTB MO IpynnaM U nepuonam Ilepuonuueckoil 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 OPTAHM3ALMA BIPABE CAMOCTOSTEIBHO ONPEIEIATh MOCISIOBATEILHOCTh H3YYCHHSA PA3ICIOB H TEM, BXOISIINX B HAX, A TAKKE MEPEPACTIPEACIATh KOTHUECTBO
YacoB U1 OCBOCHHS 00YUAFOIMMMHUCS YUEOHOTO MaTEpHAa, C YIETOM JIOTHKH (POPMUPOBAHIS AUCIHIUTHHAPHBIX PE3YIbTATOB, OOIIHNX W MPO(ECCHOHANBHBIX KOMIICTCHIIH,
MCHKTIPSIMCTHBIX CBA3CH C IPYTHMH AUCITHUILTHHAME 001Ie00pa30BaTeIbHOTO H 00menpo HECCHOHATBHOTO NHKIOB yucOHoTo miaHa Ol CTIO.
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U3MEHEHUEM CBOWCTB XMMUYECKUX 3JIEMEHTOB U MX COCIMHEHUH B COOTBETCTBUU C MOJIOKEHUEM
Ilepuoanueckoil cucteMbl. PemmeHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUYECKUX 3alaHUM Ha
XapaKTePU3aALUID XUMHYECKHX »BJeMeHTOB «Metamundeckne / HeMeTaJuIMdecKue CBOMCTBa
XUMHYECKHX 3JIEMEHTOB B COOTBETCTBUHM C HMX JJIEKTPOHHBIM CTPOCHHEM M IOJOKEHHEM 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

IIpakTuyeckue 3aHATHS

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). Pemenne nmpakTHUECKHX 3aJaHUi Ha COCTaBJICHHE 3JIEKTPOHHO-rpaduueckux (Gpopmyn
3JeMeHTOB 1—4 nepuonos

OK 01

Tema 1.4.
Knaccuguxanms,

5 HOMEHKJIATypa
HEOPTaHUYECKUX
BEIIECTB

Coaep:xkaHue yueOHOro MaTepuaJa

Knaccupukauus HeopraHudeckux seuiects. HoMeHKIaTypa HEOpraHM4eCKUX BEUIeCTB (OKCHIBI,
THAPOKCHUIBL, KHCIOTHL, cONM). BemecTBa MOJIEKYJNSPHOrO U HEMOJEKYJSIPHOTO CTPOCHHS.
ArperaTHble COCTOsIHMSI BemlecTBa. Kpucrammmueckue W amMopdHbIE BeIIEeCTBA. 3aKOH
MIOCTOSIHCTBA COCTaBa BEINECTBA. [HITbI KPUCTAUTMYECKUX PELIETOK (aTOMHAsl, MOJEKYJISIpHAs,
WOHHAsI, METAJUTMYeCKast). 3aBUCHMOCTh CBOMCTBA BEIECTB OT THIA KPUCTAJUIMYECKON PEIIETKU

IpakTuyeckue 3aHsATHS

[Ipaxrrueckast padora Ne4. «HomeHKIaTypa HEOPraHUIECKHUX BEIECTBY.

Pemenne npakTudeckux 3aaHui 10 Kiaccu(pUKanuy, HOMEHKJIATYpe H XUMUYECKHM (HopMyJiam
HEOPraHMYECKNX BEIECTB PAa3JIMYHbIX KJACCOB (yrapHbI Ta3, YIJEKUCHIBIH Tra3, aMMHAaK,
ramieHass M3BECTb, HETAllleHas W3BECTb, NMUTHhEBAs COAA W JPYTUX). HAa3BaHHUsS BEIIECTB I10
mexxayHaponHoi (MIOITAK) wnm TpuBHMadbHOH HOMEHKIAType U COCTaBieHHE (HOPMYJIbI
XUMHYECKHX BEINECTB, OMNpEeAeTIeHHe NPUHAIIECKHOCTH 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 pabora
1

CTpoenue BelecTBa 1 XMMHUYECKHE peakluu (1o paznerny 1)

Pazgen 2. Heoprannueckasi xumus

10

Tema 2.1.
Duznko-xUMHYECKHE
CBOICTBA
HEOPraHUYECKUX
BEIIECTB

Coaep:kaHue yueOHOro MaTepuaJa

Merannbl. Ilonoxenue w™eramwioB B llepuognmyeckoil CuUCTeME XHUMHYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOCHHS JJIEKTPOHHBIX 00OJiouek atoMoB wmetauioB. OOmue Qusnyueckue
cBoiictBa MeTajuioB. CIIaBbl METAJUIOB. DJIEKTPOXUMHYECKUN psAN HANPSDKEHWH METaJUIOB.
XUMUYEeCKHe CBOWCTBA BaXKHEHINUX METAJIOB (HATPUM, KaJUH, KalblWUl, MarHUW, aJFOMUHHMA,
IUHK, XPOM, Kejie30, Menb) W ux coenuHeHuid. OOmuMe cmocoObl MONyYeHUsS METAJIOB.
IIpumeHeHre MeTaIOB B OBITY U TEXHUKE

Hemerannel. [lonoxxenne HemeramioB B Ilepuoanyeckoii cucremMe XxumMudeckux sjaemeHTos [ 1.
MeHnneneeBa 1 0OCOOEHHOCTH CTPOEHUs aTOMOB. DH3NUECKHE CBOHCTBA HEMETAJUIOB. AJUIOTPOIIHS
HEMeTaJUIOB (Ha MpuUMepe Kuciopona, cepbl, ¢ochopa u yriepona). XuMuUeCKne CBOHCTBA U
NPUMEHEHNE BAKHEHITNX HEMETAJUIOB (TaJOr€HOB, Cephl, a30Ta, Gocdopa, yriepona u KpeMHHU)
U WX COeNMHEHWH (OKCHIOB, KHCJIOPOACOAEPKAIIUX KHCIOT, BOJOPOIHBIX COCIUHEHUH).
IIpuMeHeHne BaXXHENIINX HEMETAJJIOB M UX COCTMHEHU

XUMHUYECKHE CBOIMCTBA OCHOBHBIX KIJIACCOB HEOPTraHMYECKUX BEIIECTB (OKCHIIOB, THIPOKCHIOB,
KUCJIOT, cojiel W np.). I'eHeTnyeckass CBs3b HEOPraHWYECKUX BEIIECTB, NPUHAIEKALINX K
Pa3IMYHBIM KJaccaM. 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB IPOCTBIX BEIIECTB, BOJOPOIHBIX
COEMHEHM1, BHICIIUX OKCUJIOB U THAPOKCUAOB

IpakTuyeckue 3aHsATHS

[IpakTuyeckas pabora Ne6. « PU3UKO-XMMHYECKUE CBOMCTBA HEOPTAHMUECKHUX BEIIECTBY.
CocraBneHne ypaBHEHMH XHUMHUYECKMX peakLUuil C y4acTHeM TMPOCTbIX U  CJOXKHBIX
HEOPraHWYECKUX BELIECTB. METAIJIOB M HEMETAJIOB, OKCHUIAOB METAJUIOB, HEMETauIOB U
aM(OTEPHBIX 3JIEMEHTOB;, HEOPTraHMYECKHX KHCIOT, OCHOBAaHMH M aM(pOTEPHBIX THAPOKCHIIOB,
HEOPTraHWYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBONUCTBA.

Pacuérer Macchl BemecTsa WM 00bEMa Ta30B 110 M3BECTHOMY KOJHUYECTBY BEINECTBA, MAcce WM
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
IIK1.1,1IK 1.2
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Tema 4.1.
Yrnesomopoasl U HX
MPUPOJIHbIE HUCTOYHUKU

Coaep:xkaHue yueOHOro MaTepuaJa

IIpenenbHbIe yrieBOOOPOAB! (AJIKaHBI): COCTAB U CTPOSHHE, TOMOJIOTHUYECKHH 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, FOMOJIOTMYECKUIl psiA. DTWIEH U IPOIMWIEH: COCTaB, CTPOCHUE,
¢dusndeckne U XMMUYECKHE CBOMCTBA (PEaKLUU THAPUPOBAHUS, TAJIOTEHHUPOBAHUS, THAPATALINY,
OKHCIICHHS U TOJIMMEPU3ALINH ) TTOJYYeHHE 1 TPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u mermnOyramuen-1,3, XMMUYECKOE CTPOCHHE, CBOWCTBA (peakuus
NOJIMMEPH3AIINHY ), TPUMEHEHHE (TSI CHHTE3a MPUPOJHOTO M CUHTETUYECKOTO Kay4dyKa 1 Pe3UHbI).
AJNKHHBI. COCTaB M OCOOEHHOCTH CTPOEHHMs, T'OMOJIOTHYECKHUH psia. ALETHIICH: COCTaB,
XUMHYECKOE CTpOeHHe, (PU3NUecCKne M XHUMHYECKHE CBOWCTBA (peakiuu TUAPUPOBAHMA,
rajJOreHUpOBaHUs, THApATAllMd  TOpPEHHs), T[OJIyueHHe W NpUMeHeHHe  (MCTOYHHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHH JUIsl CBAPKU M PE3KH METAJLIIOB)

ApomaTtudeckue yriieBoAopoabl (apeHbl). beH3o u TOoyon: cocras, CTpoeHue, (HU3HUECKHe U
XUMHYECKHE CBOWCTBA (PEaKLUH TaJIOTEHUPOBAHUS W HUTPOBAHUS), MOJYYCHHE U MPUMEHEHUE.
TokcuyHOCTH apeHOoB (BIMsIHME OCH30JIa HAa OPraHM3M YeNoBeKa). | eHeTudeckast CBS3b MEXKIY
yII€BOAOPOAAMH, MPUHAIIICKALTUMH K PA3IMIHBIM KJIACCAM.

[Ipuponueie ncTOUHUKH yrieBogoponos. [IpupoaHerii ra3 u nonyrasie HedTsaHbIe ra3pl. HedTs u
e¢ mnpoucxoxaeHne. CrnocoObl mnepepadoTku HePTH: TMEPEeroHka, KPEKUHr (TePMHYECKHI,
KaTanmuTHueckuil), mwmponus. llponmykrel  mepepaboTkm  HedTH, HUX TNPUMEHEHHE B
MPOMBIIIJIEHHOCTH

u B ObiTy. KaMeHHBIH yroyib 1 IPOAYKTHI €ro nepepadboTKu

OK 01

OK 02

OK 04
IIK1.1, 11K 1.2

Tema 4.2.
DuznKo-xUMHYECKHE
CBOICTBA
YIJIEBOAOPOIOB

Coaep:kaHue yueOHOro MaTepuaJa

JlaboparopHbie 3aHATHS

JlaboparopHasi pabora Ne3 «CBoiicTBa yriieBOIOPOIOBY.

TpI/IBI/IaJ'IbHaﬂ U MCXKAYHApOAHAass HOMCHKJIATypad, XUMUUYCCKUEC CBOI\/'ICTBaj CHOCO6bI MOJIYUCHUA
yrieBonoponoB. IlosydeHue sTuieHa W HM3ydeHHE €ro CBOWCTB. MonenupoBaHUE MOJEKYT U
XUMHYECKUX TPEBPAICHUI YrJIEBOIOPOIOB (Ha MpPUMeEpE dTaHa, HTHIICHA, alleTHUJIeHa 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 (METAHOJN M 3TAHON). CTPOEHHE, (PU3NUECKUE U XUMUYESCKHE

OK 01
OK 07
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CBOMCTBa (peakUWu C aKTHBHBIMH METaJUlaMH, TaJOr€HOBOJAOPOAAMHU, TOPEHHE), MPUMEHEHHE.
BonoponHble cBsi3u MexAy MOJeKyJaMu crnupToB. PU3MONOrMUecKoe AeiiCTBHE 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 CHHPTHI). Pusnonornyeckoe AEHCTBHE HA OpraHM3M ueoBeKka. lIpumMeHeHme
[JIMLEPUHA U S 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 TIpereNnbHble KapOOHOBbIE KHCJIOTHI (MypaBbHMHAast M YKCyCHasl KHCJIOTBI):
cTpoeHue, (U3NYECKHEe M XHUMHYECKHE CBOWCTBa (OOIIMEe CBOMCTBA KHCJIOT, peaKLus
sTepuduKanm), TMoNydyeHHe W mnpuMeHeHue. C(CTeapuHOBas U OJIGMHOBAs KUCJIOTBI Kak
NPEACTABUTENN BBICITUX KapOOHOBBIX KUCIOT. MbIIa KaK COJM BBICIIUX KapOOHOBBIX KHCJIOT, UX
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, KiaccuuKanus 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), BoccTaHoBNeHHe, OpOKEHNE TIFOKO3bI), HAXOKIEHUE B MPUPOTIE,
NpUMEHEHHEe TJIIOKO3bl, OHOJIOTMYECKas poOJib B JKHU3HEAESTENbHOCTH OpraHM3Ma 4YesOBEKa.
dotocunTe3. DPyKTO3a KAK U30MEP TIFOKO3BI.

Caxapo3a — mpeACTaBUTEb HCAXaPUAOB, THAPOJHU3 Caxapo3bl, HAXOXKICHHE B MPHUPOAE 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 MeXIyHapOAHAass HOMEHKJIATYpa, XUMHYECKHE CBOHCTBA, CIOCOOBI MOJYYEHUs
CHpTOB U (PEHOJIOB, KaPOOHOBBIX KUCIOT M 3(pUpOB, anbpaeruaoB U keToHOB. CocTaBleHHE CXeM
peakuuii (B TOM YHCIE€ TO NPEAJIOKEHHBIM LEMOYKAM TPEBPAIICHUH), XapaKTEPHU3YIOLINX
XUMHYECKHE CBOMCTBA KUCIOPOIOCOAEPIKAIIMX OPraHMYECKIUX COSAMHEHUM

«HoMeHknaTypa  KHUCJIOPOJAOCOAEpXKAIIUX  OPraHUYECKUX

IIpaktrueckast padora Ne9. «Xumuueckue u (PU3NUECKHE CBOWCTBA KHCIOPOAOCOAEPIKALINX
OPTaHUYECKUX COCTUHEHUS.

IIpoBenenue, HaOMIOOEHHE M OMHMCAHHE JEMOHCTPALMIOHHBIX OIBITOB. TOPEHHE CIHPTOB,
KAQ4eCTBEHHBIE pPEAKLHH OJHOATOMHBIX CIUPTOB (OKHCiIeHHe s3TaHoja okcuaom wmenu (ID)),
MHOTOATOMHBIX CITUPTOB (B3aumopeiicTeue riamuepuHa ¢ ruppokcuaoMm 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. AzoTcoaep:kamue opraHudecKue coeJHHeHUsI

Tema 6.1.
AMMHHBL.
AMHMHOKHCIIOTBHIL.
benxu

Coaep:kaHue yueOHOro MaTepuaJa

AMWHBI, METUJIAMUH — MOPOCTEHIINI MNPEACTABUTENb aMHUHOB. COCTaB, XUMHYECKOE CTPOCHHE,
(du3rYecKre U XUMUYECKHE CBOWCTBA, HAXOKIEHUE B TIPUPOIE.

AMUHOKHUCIIOTBI Kak amM(pOTepHbIe OpTraHWYecKue coenuHeHus. DPusnueckue W XHUMHYECKUE
CBOWMCTBa AaMHHOKHCIIOT (HAa mpuUMepe ThuIMHA). buojorndeckoe 3HA4YeHHWE AMHUHOKHUCIIOT.
Tlenrrunm.

Bbenku kax mpuponHble monuMephl. llepBuuHas, BTOpUYHAs M TPETHUHAS CTPYKTypa OENKOB.
XUMUYeCcKre CBOHCTBA OEJTKOB. THIPOJIN3, IEHATYpallvs, KAYeCTBEHHbBIC pEaKINK Ha OeJIKU

IpakTuyeckue 3aHsATHS

IIpaxrrueckas padora Nel0. «CBoiicTBa a30TOCOAEPKAINX OPTAHUIECKUX COCTUHEHUN.
DuznuecKkue U XUMUYECKHE CBOMCTBA AMUHOB (PEaKLUN C KUCIOTAMH U TOPEHHSI) 1 AMUHOKHCIIOT
(ma mpumepe rmnuHa). HaOmroneHue n onmcaHue NEMOHCTPALMOHHBIX OIBITOB: 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 MarepuaJa

o

IpakTuyeckue 3aHsTHS

OK 01
OK 02
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Kayuyku. Bosokna IMpaktuyeckass padora Nell. «CwuHTe3, aHaanM3 W KIJIACCHU(PUKALUS BbHICOKOMOJCKYJISIPHBIX OK 04
COETUHEHUI IIK1.1,TIK 1.2
OCHOBHBIE TIOHATHSI XWUMHH BBICOKOMOJIGKYJSIDHBIX ~ COENWHEHH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3aLH, CPemHssl MoJiekyisipHas wmacca. OCHOBHBIE
METO/IBI CUHTE3a BBICOKOMOJIEKYJSIPHBIX COSIMHEHHH — MOJIMMEPU3ALINS 1 IOJTMKOHICHCALUS.
OsHakomnerne ¢ obOpasnamu MPHUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB:
IUIACTMACCHI (TIOJIUATHIICH, TOJIUIPONIIIEH, MOJMBUHUJIKJIOPH, TOJHCTUPOI), HATYpaJbHBIA 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 BelecTB (1Mo pasnenam 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 COXpAaHEHUsT CBOEro 3I0pPOBbsi U OKpYy’KaroIledl MPUPOAHOH Cpeabl, OMacHOCTh OK 07
B NIOBCETHEBHOI | BO3MENUCTBHUST HA JKUBBIE OpPraHW3Mbl OPraHHYECKUX  BEMIECTB  OTHENbHBIX  KJIaCCOB I[IK1.1, TIK 1.2

U npodeccCHOHATBbHON
AESATEIbHOCTH YeJIOBeKa

(yrmeBomopojbl, CHOUPTBI, (PEHOJBL, XJIOPOPTraHUYECKHE MPOU3BOMHBIC, ANBICTHIBI U IIp.),
MOKa3aTeJb MPEAEIbHO JOMYCTUMON KOHLUEHTPALUU U €r0 UCIOJb30BaHHUE.

Ponp xuMuu B oOeCniedeHHWH 3KOJIOTMYECKOW, SHEPreTHUeCKOH W MHIEBOW Oe30macHOCTH,
pPa3BUTUM  MENULIMHBL, CO3JaHWHM HOBBIX MaTrepuasioB (B 3aBHCUMOCTH OT  BHIA
poeCCUOHAITLHON AESITEIbHOCTH ), HOBBIX UCTOYHHKOB SHEPTUU (AJIbTEPHATUBHBIE UCTOYHUKU
sHepruu). lloHSTHE O HAYYHBIX METONAX TO3HAHUS BEUIECTB M XUMHUYECKUX PEaKLUH.
[IpencraBnenust 00 OOIMUX HAYYHBIX MPUHIMIIAX MPOMBIIIJICHHOTO IMOMYyYeHUsS BaKHEUITUX
BellecTB (Ha MpUMEpax MPOU3BOACTBA AMMHAKA, CEPHON KHUCJIOTHI, METAHOJIA).

XuMHsT M 30pOBbE HYENIOBEKAa: MpaBmwiia OE30MacHOr0 HCIOJIBb30BAHMS  JIEKAPCTBEHHBIX
npenaparos, OBITOBOM XVMHH B MOBCETHEBHON KU3HU

IpakTuyeckue 3aHsTHS

[Ipaktrueckass pabdora Nel2. «IIpuMeHeHMEe XUMHUYECKHMX BEINECTB W TEXHOJIOTHH C yYeTOM
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Oyayuieit mpodeccHoHANBHON AESITETbHOCTI.

Pemenue KeI‘/'Ic-saz[aq nmo TEMaM. IMUIICBLIC TIPOAYKTbI, OCHOBBI PALUOHAJIBHOTO IMUTAHMA,
Ba’KHEUIIINE CTPOUTECIIbHBIC u KOHCTPYKIIMOHHBIE MaTcpualibl, CEJIbCKOXO3SIMCTBEHHOE
MNPOU3BOACTBO, KpaCKH, CTCKIJIO, KEpaMHKa, MaTepualibl AJid SJICKTPOHUKH, HAHOMATCPHAJIbI,
TEKCTUJIBHBIC BOJIOKHA, HWCTOYHUKU OSHCPIruH, OPraHUvYCCKUEC W MHUHCPAJIBHBIC y,[[O6peHI/I$I,
JICKAPCTBCHHBIC U KOCMCTUYCCKUEC NIPCIIapaThl, 6bITOBa$I XUMUA, MaTepUalibl U3 UCKYCCTBCHHBIX U
CHHTETHYECKUX BOJIOKOH.

Bamwmra: [lpencraBieHue pe3yJbTaTOB peLICHUs Keic-3a1a4 B (opMe MHMHHU-IOKIana
(momyckaercst HCONIb30BaHHE rpadMIECKUX U MPE3EHTAIIMOHHBIX MATEPHAJIOB)

IpomexyTounas arrecranus no gucuumianne (nuddepeHInpoOBaHHBIN 3a4€T)

Bcero

72
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3. YcjaoBus peanu3anuu NporpaMmmbl 001e00pa3oBaTe/ibHON JUCHUILIHHbBI

3.1. MartepuajibHO-TeXHHYECKOe o0ecnedeHne

OcBoenue mporpammbl oOmeoOpazoBarenpHoil quciminasl - OO/ .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 BO3MOKHOCTH OO€CHIEUYMTH CBOOOJHBIMA
aocTyn B MHTEPHET BO BpeMsl YUEOHOTO 3aHATHS M B MEPHOJ BHEYUEOHON NEATEIBHOCTH
oOy4Jarouuxcsi.

[Tomemenue KaOMHeTa VAOBJIETBOPSET TpeOOBaHUSAM CanurapHo-
AMUACMHOIOTMYECKUX

npaBwii u HopMmaruBoB (CanllmH 2.42 Ne 178-02) ¥ OCHamIeHO TUIMOBBIM
0o0Opy/IOBaHMEM, YKa3aHHbBIM B  HACTOAWMX  TPeOOBaHWUSAX, B TOM  YHUCIIE
CHELUATM3APOBAHHON yYeOHON MEOENb0 W CPEACTBAMU OOYYECHMS, JOCTATOYHBIMH SISt
BBINIOJTHEHUS TPEOOBAHMH K YPOBHIO IOJATOTOBKHA 00YYarOIINXCS.

B kabuHeTe umeeTcs MyJIbTUMEIUITHOE 000PYAOBAHUE, TIOCPEICTBOM KOTOPOTO

YYaCTHUKH  00pa30BaTelIbHOrO  MpoLecca  MPOCMATPHBAKOT — 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 ydeHmueckue -30 mr., ydyeOHas JocCKa
MapkepHas, padodee MECTO MpenoaaBaresis (CTON MPENoaaBaresis, CTYJ, KOMIbIOTEPHBINA
CTOJI), NEPCOHAIBHBIA KOMIBIOTEP (CUCTEMHBIA OJOK, MOHHMTOP, KJIABHATypPa, MBIIIKA),
BHJICOTIPOCKTOP, JKpaH, OOOPYAOBAHWME M PEAKTUBBI JUIsl MPOBEACHUS JIAOOPATOPHBIX
pabot, paGoumii cTOJI i1 TPOBEACHUS  JTAOOPATOPHBIX OMNBITOB, NPUHYIUTEIIbHAS
BBITSDKHAS BEHTHIISIUS

HHdpopMallMOHHBIE CTEH/BI:

Ileprommueckas cucremMa xuMmudeckux snmeMeHToB (.M. Menpeneesa

Tabmuna pacTBOPUMOCTH

OCHOBHBIE KJIACCHI HEOPTraHMYECKUX BEIIECTB

OxpaHa TyJa OpA OPOBEACHHH OIBITOB

CHMBOJBI XUMHUYECKUX DJIEMEHTOB

OOwast Guonorus
HNmeercs 6MOAMOTEYHBIN (QOHI, B KOTOPBIHA BXOAAT yYEOHUKH U YU4EOHO-METOIMUECKHIA
komiieke (YMK), KHUTH [Isl YTEHUS TIO XUMUM, PEKOMEHIOBAHHBIE WJTU TOMYIIECHHBIC JJIs
MCIOJIb30BAHUS B TPO(PECCHOHATBHBIX 00PA30BaTENbHBIX OPraHU3ALMIX, PEATU3Y FOIIAX
00pazoBaTeIbHYIO MPOrpaMMy CPETHETO 00IEro 00pa30BaHUs B MPEAEIaX OCBOCHUS
OITOIT CTIO na 6a3e 0CHOBHOTO 00111eT0 00pa3oBaHUsI.
B npouecce ocBoeHus mporpaMmbl yueOHOH nuctmiivabl bJ1.04 Xumus cTy AeHTH UMEIOT
BO3MOYKHOCTB Pa0OThI B 37IEKTPOHHOM Onbmuoreke ObC (padota ¢ 3NEKTPOHHBIMU
KHUTAMHU, MPAKTUKyMaMHU, TECTAMH )
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHUA
OBIIIEOBPA3OBATEJILHONI JUCHUIIJIAHBI

KoHTposib ¥ OneHka pe3ysbTaToB O0OyUYEHMS OCYIIECTBISIETCS TNMPEMOAABATENEM B
NPOLECCE MPOBEACHUS MPAKTUUYECKUX 3aHATHI M JTA0OPaTOpHBIX paloT, TECTUPOBAHHUS, a
TaK>KE BBIMOJHEHHS 00YYaOIMMHKCS HHIUBUAYATBHBIX 3aJAHAN, TPOEKTOB, HCCIIE0BAHUH.
Pesynprarel 00ydeHMs ONPEAENAIOT, YTO OOYYAKOIIMECS AOKHBI 3HATh, MOHUMATh W
JEMOHCTPHAPOBATH N0 3aBEPIICHUH U3YUYEHHUS TUCLUTIIIUHBL.

Jns  ¢GopMupoBaHWs, KOHTPOJAST W OLUEHKH PE3YyJbTaTOB OCBOCHHUS y4eOHOM
JUCLMIUTMHBL UCTIONB3YETCS CUCTEMA OLICHOYHBIX MEPONPUATHH, MpeacTaBistomas coOoi
KOMIUIEKC YUYEOHBIX MEPONPUATUI, COIMNIACOBAHHBIX C PpE3yJbTaTaMH OOYYEHUS W
chopmysmpoBanHbiX ¢ yuetoM OI'OC COO (nmpeaMeTHBIE Pe3yJIbTAThI M0 JUCLHUILIMHE) U
PI'OC CIIO.

T
Ne [OK/MIK Monyas/Paznen/Tema PesyabraT 00yuenus HIIBT OLEHOMHBIX

MeponpHsSTHH
| OcHoBHOe conep:kaHHe
1 Pa3zpen 1. OcHoBBI ®opmypoBaTH 0a30BbIE
CTPOeHHSs BelllecTBa MOHSAITHA U 3AKOHbI XHMHH
1.1 |OKO01 |Crtpoenue atoMoB|CocrtaBnats  xumuueckue|l. Tect «CtpoeHue aToMoB

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

OKHUCJIEHUs XUMUYeCKux|2. 3ajaud Ha COCTaBlIEHUE
3JIEMEHTOB,  MCXOAs  W3|XUMHUYECKHX bopmyn
BaJICHTHOCTH | 1ByXaTOMHBIX COEIMHEHU
3NEKTPOOTPULIATEIBHOCTH  |(OKCHIIOB, CyIb(pHUIOB,

THIPUIOB U T.I1.).

3. 3amaHus Ha HCIOJb30BAHHE
XUMHYECKOH CHUMBOJIMKH U
Ha3BaHWH  COENWHEHWM  TI0

HOMEHKJIAType

MEXAYHapOIHOTO COr03a
TEOPETUYECKON W NMPUKJIATHON
XUMUH u TPUBUAJBHBIX
Ha3BaHUN JJIsl COCTAaBJICHUS
XUMHUYECKIX bopmyn
JIBYXaTOMHBIX COEIMHEHU
(oxcumos, CyIb(pHUIOB,

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

12 [OK Ol |Ilepuoguueckuii 3akoH u|XapakTepu3oBaThb 1. Tect «Metanmuueckue /
OK 02 |rabauua JIL. . MeHneneeBa |[XuMUYECKHE DSJIEMEHThI B|HEMETA/UIMYECKHE  CBOKMCTBA,
COOTBETCTBUU c UX |3JIeKTPOOTPHULIATEIBHOCTh U

MOJIO)KEHHUEM B|cpoacTBo K 3JIEKTPOHY

NEPUOANYECKON  CHUCTEME|XUMHYECKHX  3JIEMEHTOB B

XUMHUYECKUX 3JIEMEHTOB|COOTBETCTBUE c ux

JA.U. Menneneesa 3JIEKTPOHHBIM CTPOEHHEM H

MOJIOKEHHEM B
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OK/IK

Moayas/Paznen/Tema

PesyabraT 00yuenus

Tunbl oLIeHOYHBIX
MeponpHsTHH

MEePUONYECKON cucreme
XUMHUYeCKuX sjaeMmeHtos .
Menaeneesay.

2. IlpakTuyeckue 3aAaHusl Ha
YCTAHOBJICHUE CBS3U MEXKAY
CTPOCHHEM aTOMOB
XUMHYECKUX  DJJIEMEHTOB U
MEPUOUYECKIM H3MEHEHUEM
CBOWCTB XUMHUYECKUX
BJIEMEHTOB U UX COCIMHECHUN B
COOTBETCTBUU C TOJIOXKEHUEM
Ilepuoaudeckoint cucreme.

3. IIpakTuko-
OPUEHTHPOBAHHBIE
TEOPETHUECKUE 3aJaHUsl Ha
XapaKTePU3ALNI0 XHUMHYECKUX
3JeMeHTOB. «MeTammnieckue /
HEMETAJUIMYECKHE  CBOMCTBA,
3JEKTPOOTPULIATESIBHOCTD U
CpPOICTBO K 3JIEKTPOHY
XUMHYECKHX  JJIEMEHTOB B
COOTBETCTBHUE c X
SJIEKTPOHHBIM CTPOEHUEM H
MOJIOKEHUEM B
NEePUONYECKON cucreme
XUMHYECKHUX 3JIEMEHTOB
I HN. Menneneesa»

Pazanen 2. Xumuueckue
peakuuu

XapakTepu3oBaTtb THIBI

XHUMHYECKHX peaKkuui

KonTtpoabnas padora
«CTpoeHue Bemecrsa H

XHMHYE€CKHE PECAKIINN»

2.1

OK 01
OK 04

Tunbl XUMHYECKUX PeaKUui

CocTaBisTh
COEIUHEHHS],
oOmeHa,
OKHCJIUTEIHHO-
BOCCTAHOBUTEJILHbBIE
peaxiuu

peaxiuu
Pa3JIOKEHMS,
3aMeIleHus,

1. 3amauu Ha coOCTaBJeHUE
YPaBHEHUN peaKkLui:

— COGNHWHEHHWs, 3aMeIleHUs,
pasjioxeHusi, o0OMeHa,

— OKHUCJIUTEJIHHO-
BOCCTAHOBUTEJIBHBIX pPEaKLUN
C WCIOJB30BAaHUEM  METONa
3JIEKTPOHHOTO OajaHca.

2. 3amaud Ha pacueT MaccChl
BEIIEeCTBA UIH 00bEMa

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

y4aCTBYIOIIMX B
BELIECTB; PACUYEThI
Macchl (00BEMaA, KOJUYECTBA
BEILECTBA) POAYKTOB
peaxium, OOHO U3

peakiuu

CCJIn
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Tunbl oLIeHOYHBIX

Ne |OK/MIK Moayas/Paznen/Tema Pe3yabTaT 00yueHus .
MeponpUsITHI
BELIECTB UMeeT pUMecH
22 DNEKTPOIUTHIECKAS CocraBnsaThb ypaBHeHusi| 1. 3amaHusi Ha COCTaBJICHHE
OUCCOLMAIMS W MOHHBIN|XUMUYECKUX pPEaKIuu|MOJIEKYJIIPHBIX W HUOHHBIX
oOMeH HMOHHOTO oOmeHa c|peakiuii ¢ ydacTHeM KHCIIOT,
y4aCTHEM HEOPTraHUYECKHUX|OCHOBAaHUN 51 COJIeH,
BEILIECTB yCTaHOBJIEHHE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
2. JlabopatopHasi  pabora
"TUmnbl XUMHYECKUX PEaKIIHil"
3 Pazpen 3. Crtpoenne mu|UccaenoBats crpoenne u|KonTpoabHasi pabota
CBOHCTBA CBOHCTBA «CBoiicTBA HEOPraHHMYECKHX
HEOpPraHU4eCKHUX BellecTB |HeOPraHu4ecKUX BellecTB |BelecTB»

3.1 |OKO01 [Knaccudukarms, Knaccudpuumposats 1. Tecrt «HomeHkmatypa wu
[IK1.1 |HOMeHKnaTypa M CTpOEHME|HEeOpraHUYecKHe BellecTBa|Ha3BaHUE HEOpPraHUYeCKUX
[IK12 |HEOpraHuYecKkux BEWECTB |B  COOTBETCTBUM C  HX|BEIIECTB  WCXOMsl W3 UX

CTpPOEHUEM XUMUYECKO  (popMmyssl  win
COCTaBJICHUE XUMHUYECKON
(bOpMyJIbI KCXONST U3 HA3BAHHUS
BEILECTBA MO MEKIYHAPOAHOMH
SR8 TPUBHAILHON
HOMEHKJIaType».

2. 3amauu Ha pacyeT MacCOBOM
noan  (Macchl) XHUMHYECKOTO
sneMeHTa  (COeNMHEHUus) B
MoOJIeKy e (CMeCH).

3. Ilpaktuueckue 3amaHus IO
KJIacCU(pUKALIUY,
HOMEHKJIAType M XUMHYECKUM
dopMysiaM  HEOPTaHUYECKUX
BELIECTB Pa3JINYHbIX KJIACCOB.
4. IlpakTuueckue 3aAaHusl Ha
ompeAeeHue XUMHYECKON
AKTUBHOCTH BEILECTB B
3aBUCUMOCTHU BUA
XUMUYECKOW CBSI3W W THIIA
KPUCTAJUIMYECKON PeLIeTKU

32 |OKOl |DPu3suko-xuMHU4eCcKue YcraHaBnIuBaTh 1. Tect «Ocobennoctu
OK 02 |cBolicTBa HEOpPraHUYECKHX [3aBUCHMOCTb (PU3HKO-|XMMHYECKUX CBOMCTB OKCUIOB,
K11 |BewecTs XUMUYECKUX CBOMCTB|KHUCJIOT, OCHOBaHUM,
K12 HEOpPraHUYEeCKHUX  BEIECTB aM(l)(iTeprIX THIPOKCHIOB U

OT CTpPOEHHUs aTOMOB H|COJei».

MOJIEKYJl, a TakkKe Tuma|2. 3ajaHus Ha COCTaBlIEHUE

KPUCTAJUIMYECKON PEeLIeTKU

ypaBHEHHI XUMHUYECKUX
peaKkuuil ¢ y4acTHEM MPOCTBIX
U CIIOKHBIX HEOPTaHUYECKHX
BELIECTB. OKCHJIOB METAJJIOB,
HEMETAJIOB M aM(OTEPHBIX
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OK/IK

Moayas/Paznen/Tema

PesyabraT 00yuenus

Tunbl oLIeHOYHBIX
MeponpHsTHH

3JIEMEHTOB,
KHCJIOT,
am(poTepHbIX
HEOPTraHUYECKHUX
XapaKTEePU3YIOLINUX
CBOMCTBA 51
MOJTy4EHHUS].

3. IIpaktuko-
OPUEHTUPOBAHHBIE
TEOpPETUYECKUE 3aJaHUsl Ha
CBOICTBA 51 [IOJIyYE€HUE
HEOPraHWYECKUX BELIECTB

HeOpFaHI/ILIeCKI/IX
OCHOBaHUI1 u
TUOPOKCHIOB,
coJIei,
nux
CIIOCOOBI
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OK 01
OK 02
OK 04

HNnentudukanms
HEOPTaHUYECKUX BEIIECTB

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

1. IIpakTuko-
OPUEHTHUPOBAHHBIE 3a/IaHUS TIO
COCTaBJIEHUIO XUMUYECKIX
peakuuii c y4aCTUEM
HEOPraHMYECKUX BEILECTB,
UCTIOJB3YEMBIX TUTST 1)
UACHTU(DUKATIVH,
2 Jlaboparopnast

“UnenTudukarus
HEOPTaHUYECKHUX BELIECTB

pabora:

Paznen 4. Crtpoenune mu
CBONICTBA OPraHHYECKHX

BEIIECTB

HccaenoBatb cTpoeHne M
CBONICTBA OPraHHYECKHX

BE€IIECTB

KonTtpoabnas padora
«CTpoeHue M  CBOMCTBa

OpPraunveCKHux BEmeECTB»

4.1

OK 01
IIK1.1
IIK1.2

Knaccupukauus, crpoeHue
u HOMEHKJIaTypa
OpPTraHUYCCKUX BECIICCTB

Knaccudpuumnposats
OpPTaHHUYCCKUC BCIICCTBA B
COOTBETCTBHHU C nux
CTPOCHUEM

1. 3amaHus Ha coCTaBleHUE
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 bopmybl
OpraHU4eCcKOon MOJIEKYJIBL,
UCXOAST U3 3JIEMEHTHOIO
cocrasa (B %)
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OK 01
OK 02
OK 04
IIK1.1
IIK1.2

CsoiicTBa
COeqUHEHUN

OpraHUYeCKHUX

VcraHnaBauBaThb
3aBUCUMOCTD dusnko-
XUMHYECKHUX CBOMWCTB
OpPraHUYe€CKUX BELIECTB OT
CTPOEHUSI MOJIEKYJT

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

Ne |OK/MIK Moayas/Paznen/Tema Pe3yabTaT 00yueHus .
MeponpusiTui

2. 3amaHus Ha COCTaBJEHUE
ypaBHEHUI XHUMHUYECKUX
peaKkuuii, WUIIOCTPUPYIOLINX
XHMHYECKHE  CBOHCTBA  C
y4eToOM MEXaHU3MOB
MIPOTEKAHUsl JaHHBIX PEaKLMM
51 TFeHETUYEeCKON CBsI3U
OpPraHUYECKUX BELIECTB
Pa3HBIX KJIACCOB.
3. PacuernHble 3amaunm 1o
ypPaBHEHUSAM peakuuii c
y4acTHUEM OpPraHUYECKUX
BELIECTB.
4. JlaboparopHasi  pabora
“IlpeBpaliieHst OpraHUYECKUX
BELIEeCTB [IPU HarpeBaHuu"

43 |[OKO01 |HUpentudpukamus Hccnenosats 1. IIpakTHKO-OpUEHTUPOBAH-
OK 02 |OpraHM4ecKuX BeLIeCTB, UX|KaueCTBEHHbIE peakuu|Hble 3a0aHusl IO COCTABIICHUIO
OK 04 [|3HaueHHe M NPUMEHEHHE B|OPraHMYECKHX COEIMHEHHH|XMMUYECKHX peaxuuit c
K12 OBITOBOI } 1| OTAENBHBIX KJIACCOB ydacTueM OpPraHUYECKUX

MIPOU3BOACTBEHHON BELIECTB, B T.4. UCIOJb3yEMbIX

JEeATEIbHOCTH YeJIOBEKa e WX UACHTUPUKALNH B
OBITY ¥ TPOMBILIIEHHOCTH.
2.Jlaboparopnas pabora:
“Unentudukanus opraHuyec-
KUX COEAMHEHUH OTHeNbHbIX
KJIaCCOB™

5 Pazgen S. Kunernueckue|XapakTepuszoBaTb

H  TepMOAHMHAMMYECKHE|BJIHsSIHHE PA3JIMYHbIX

3aKOHOMEPHOCTH (¢axTopoB Ha paBHOBecHe

NPOTEKAHUSI XHMHYECKHX|H CKOPOCTb XHMHYECKHX

peaxkuuil peaxkuuil

5 OK 01 |Ckopoctb XUMHMUYECKUX | XapakTepus3oBaTb BiaussHUE|[IpakTHKO-OpHEHTHPOBAHHBIE
OK 02 |peakuuii. XHMHYeCcKOe|KOHLIEHTpaLuy TEOpPETHYECKUE 3aJaHUsl Ha
[IK1?2 |paBHOBecue pearnpyomux BeIIeCTB H|aHaInu3 (PaKTOPOB, BIHSIOLINX

TEMIIepaTypbl Ha CKOPOCTb|Ha  H3MEHEHHE  CKOPOCTHU
XUMHYECKUX PEaKLUi XUMHYECKOU peaxkuuu.
XapaktepuszoBath BiUsiHUE|lIpakTHUKO-OpHUEHTHUPOBAaHHbIE
U3MEHEHHUs KOHLIEHTpallMM|3aJaHus  Ha  IpUMEHEHue
BELIECTB, peakuuu cpeasl ulnpunuuna Jle-Illatenee nms
TEMIIEpPaTypbl HA CMELEHNE|HaX0XIeHUs HanpaBJIeHUs
XUMHUYECKOTO PAaBHOBECUSI  [CMELLEHUs paBHOBECHS
XUMHYECKOU peakuuu 51

aHamM3 (PaKkTOPOB, BIIMSIOIIUX
Ha CMCIICHUEC XHUMUYCCKOTO
pPaBHOBECHSI
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Tunbl oLIeHOYHBIX

Ne |OK/MIK Moayas/Paznen/Tema Pe3yabTaT 00yueHus .
MeponpUsITHI
6 HccnenoBats  HMCTHHHBIE
Pasnen 6. PacTBoOphI PACTBOPBI € 3aJAHHBIMH
XAPAKTePUCTUKAMH
6.1 [OK Ol [Ilonarue o pacTBOpax Paznuuats uctuHHble| 1. 3agaun Ha TPUTOTOBJICHHUE
OK 02 pacTBOpbI pacTBOPOB.
TIK1 .1 2. HpaKTI/IKO-
K12 OpPUEHTUPOBAaHHbIE pacUeTHBIE
' 3aJaHusl  HAa  JIUCTIEPCHBIE
CHUCTEMBI, MUCIIONIb3yEeMblE B
OBITOBOM U MPOU3BOACTBEHHON
NesITeIbHOCTH YeJIOBeKa
6.2 |OKO01 |HccnenoBanue cpoiictB|Mccnenosarhb ¢usnko-|JIaboparopnas pabora
OK 04 |pacTBOpOB XUMHUYECKHE ceoricTea|“[IpuroroBnenne pacTBOpoOB”
K12 HUCTUHHBIX paCTBOPOB
11 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COAEePKaHHE (COaepPKAHHE NPHUKJIATHOTO MOIYJIsI)
7 Pa3zpen 7. OuenuBarp mnocjencTsusi|3ammura keiica (c ydeTrom
Xumusi B ObITYy  H|0bITOBOH u|0ynymeit
NPON3BOACTBEHHOI NPON3BOACTBEHHOMI npo¢ecCHOHAITBHOH
AesITeJIbHOCTH YeJIOBeKa |JesiTeIbHOCTH YeJI0BeKAa C|AesiTeJIbHOCTH)

MO3HMIHUH DKOJOTHYeCKOH

0e3omacHOCTH
OK 01 [Xumus B ObITY u|OnenuBare  mociaencteusi|Keiic (¢ yderom Oyaymieit
OK 02 |OpOM3BOACTBEHHOI OBITOBOM u|npodeccruoHa pbHON
OK 04 |mesATenpHOCTH YenoBeka MPOU3BOACTBEHHOMN NEeSITEIbHOCTH)
OK 07 NesITeIbHOCTH YeJIoBeKa C|Bo3MoskHBIE TEMBI KEHCOB:
TTO3HITHI skonormdeckoi|l. Iloremnenme kiumara u
ﬁi; 0e30IMacHOCTH BBICBOOOXKIEHUE ra30BbIX

TUPATOB CO IHA OKEaHa.
2. byaywmwue wmartepuanbl s

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

PaCTUTENBbHBIX MIPENnapaToB
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