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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30BATEJBHOM JUCIUILINHBI

1.1. OG6meoOpa3oBarenbHas AUCIUIUITMHA «XUMHUS» SIBISETCS 00S3aTCIIBHOW YacThIO
0011e00pa3oBaTeIbHOrO IMKJIa 00pa3oBaTenbHON MporpaMmMbl B cootBeTcTBUU ¢ PI'OC CIIO
no crenuanbHocTH 21.01.19 3emneyctpoiicTBo, peann3yeMoil Ha 0a3e OCHOBHOTO OOIIEro
o0OpazoBaHusl.

[Iporpamma pa3pabotana Ha ocHoBanuu TpeboBannii DI'OC cpemnero oOmIero
o0pa3oBaHus ¢ yueToM IpodeccHnoHaTbHOM HaIllpaBJIEHHOCTH IMOJIydaeMoil crienuanbHocTH. Ha
U3YyYeHUEe AUCHUILTUHBI «XUMHs» Ha 0230BOM YPOBHE OTBOJIUTCS JIBE 3aU€THBIC €AMHHUIIBI.

1.2. llesin ¥ MUIAHUPYeMble Pe3yJabTAThI 0CBOEHHS TUCIUTLTHHBI

1.2.1. leau v 3a1a4u AUCUUTJIMHBI

®opMupOBaHUE y CTYJIEHTOB MPEACTABICHUS O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHUpa KaK OCHOBBI NPHUHSATHS PEIICHUN B KU3HEHHBIX M MPOM3BOACTBEHHBIX
CUTYaIUSIX, OTBETCTBEHHOT'O MTOBEJICHUS B IPUPOIHOM Cpejie.

3apaum IUCHUIIMHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MNPOTEKaHWsS XUMHUYECKHX IPOIIECCOB U
SABIIGHUH B OKpYXKawIled cpene, I[EIOCTHOH HAy4yHOW KAapTUHBI MHUpPA, B3aUMOCBSI3U U
B3aMMO33aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMCHHS COCTaBJISITH (OPMYIBI HEOPraHUYECKMX W OpPraHUYEeCKHX BEIICCTB,
YpaBHEHUS XHMHUYECKHUX peakUud, OOBSICHATh UX CMBICT, WHTEPIPETUPOBATh PE3YNIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKH TPOBEACHHS IMPOCTEHIINX XUMHUYECKHX OSKCIICPUMEHTATBHBIX
UCCJIEIOBaHUM ¢ COOIIOZAEHMEM MpaBUil 0€30MacHOr0 OOpalIeHHs ¢ BEUIECTBAMH U JaO0OPaTOPHBIM
o0opynoBaHueM;

4) pa3BUTh YMEHHUS UCIIOIB30BaTh WH(OPMAIIHIO U3 Pa3IHYHBIX UCTOYHHUKOB;

5) copmMupoBaTh YMEHUS MPOTHO3UPOBATH MTOCIICACTBHUS CBOCH JEATEIPHOCTH M XUMUYESCKIX
MIPUPOJTHBIX, OBITOBBIX W TTPOU3BOJICTBEHHBIX ITPOIIECCOB;

6) chopMUpOBaTh MOHUMAHHE 3HAYMMOCTH JOCTIKCHUH XMMHYECKONW HAYKM M TEXHOJOTHH

JUISL Pa3BUTHS COLMAIBHON U MPOU3BOJCTBEHHOMU cep.



1.2.2. Ilnanupyemblie pe3y/bTaTbl 0CBOeHHsI 001Ie00pa3oBaTe/bHOM JUCHMILIMHBI B c00TBeTcTBHHM ¢ @PI'OC CIIO u Ha ocHoBe ®PI'OC

(6010
Koa u Il1anupyeMble pe3y/ibTaThl 0CBOEHHUS U CIHILIMHbI
HaHMEHOBaHMe
(l)OpMprEMbIUX O6mue’ JMCHUIIMHAPHbIE?
KOMIIeTeH M

OK 01. Beibupats
CIOCOOBI pELICHUS
3a1a4
pohecCHOHATLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy/10BOro BOCIIUTAHUS:

- TOTOBHOCTb K TpYyIdy, OCO3HAHHME LIEHHOCTU MacTepCTBa,
TPYIOIIO0HE;

- TOTOBHOCTh K aKTUBHOH JI€ITEITLHOCTH TEXHOJIOTHUECKON 1
COLIMAJIbHOW HAMpPaBICHHOCTH, CHOCOOHOCTh MHUIIMHPOBATH,
IUIAHUPOBATh M CaAMOCTOSITENIbHO — BBITMIOJHATH — TaKyIO
JeSITeNIbHOCTD;

- WHTEepeC K pa3IudHbiM cdepaM mpodeccrnoHATEHOMI
JeSITeNIbHOCTH,

Ognanenue YHUBEpPCAJIbHBIMU
NMO3HABATEJIbHbIMHU JAelCTBUSIMM:

a) 0a30BbIe JIOTHYeCKHe IeliCTBUA:

- caMoCTOoATeNIbHO (OpMYIHpOBaTH M AaKTyalU3UPOBATH
po06sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIUBATh CYIIECTBEHHBIN MPH3HAK WM OCHOBAHHS
JUTSI CpaBHEHUS, KJIaCCU(UKAIIMU U 0000IIIECHHUS;

- OMpeneNsaTh UEeNU JeATeNIbHOCTH, 33/1aBaTh MapamMeTphl U
KPUTEPHUU UX TOCTHIKCHHUS;

- BBIBISATH 3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SBJICHUSX;

- BHOCHTH KOPPEKTHUBBI B JI€ATEIHHOCTh, OIICHUBATH
COOTBETCTBHE pE3YJIbTAaTOB IIeJIIM, OLIEHWBAaTh PHUCKHU

yueOHBIMU

MMPOTHUBOPCUMA B

- BJQACTh CHUCTEMOM XHMMHUYECKHX 3HaHHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJATalIIfe TMOHATHS (XUMUYECKUU
JJIEMEHT, aToOM, JJIEKTpOHHAas 00o0/l0uka aroma, s-, p-, O-
JNICKTPOHHBIC ~ OPOWTATM  aTOMOB, HOH,  MOJICKYIa,
BaJICHTHOCTD, 3JIEKTPOOTPHULIATEIBHOCTb, CTEIIeHb
OKHCIICHUSI, XMMHYECKas CBS3b, MOJb, MOJIApPHAs Macca,
MOJISIpHBIA 00BEM, YIJIEPOJHBIN cKeneT, (QyHKIHMOHAIbHAS
rpynna, pajaukall, HU30MEpus, H30MEpbl, TOMOJOTHYECKHI
pan, TOMOJIOTH, YTJIEBOJOPObL, KHUCJIOPO/I- n
a30TCO/ICpXKAIINE COCIUHEHUS, OWOJIOTHYECKH AaKTHUBHBIC
BellecTBa (yriaeBOJIbl, KUPbHI, OEIKHU), MOHOMEp, MOIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJSIPHBIE COEAUHEHHS,
KpUCTAJUIMYECKasi pEeIIeTKa, TUIbl XUMHUYECKUX pPeaKUuui
(OKUCTUTENBHO-BOCCTAHOBUTEIBHBIE, JK30-U
SHAOTEPMHUUYECKUE, PEAKIMd HOHHOTO OOMEHa), pPacTBOD,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTBHI, AJIEKTPOJIUTHYECKAS
JUccoLManus, OKHMCIMTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON PEaKIuU, XUMUUECKOE PABHOBECHUE), TCOPUHU U
3aKOHBI (TEOpUs XMMHYECKOTO CTPOCHHUS OPraHHUYEeCKUX
Bemects A.M. byrnepoBa, Teopus 3IIEKTPOIUTHYECKOMN
auccouranuu, nepuoanueckuid 3akoH /.M. MeHnneneesa,
3aKOH COXpaHECHUS MAaccChI), 3aKOHOMEPHOCTH,




MOCJIEICTBUN ACATCIBHOCTH;
- pa3BHBaTh KpEAaTUBHOE
KU3HEHHBIX TIPOOIIeM

0) 0a30BbIe HcCJIeI0BaTEIbCKHE 1eHCTBHS:

MBINUJICHUE TIpU  PCHICHUU

- BJI1aJACTH HaBbIKaMU y‘-Ie6HO'I/ICCHeI[OBaTe.HBCKOI>'I u
NPOCKTHOW  JESITEIbHOCTH,  HABBIKAMH  Pa3peIICHHUs
pooem;

- BBUIBIATH  NPUYMHHO-CIICACTBEHHBIC  CBSI3H W

aKTyaJ'II/I?;I/IpOBaTI) 33.1121‘-1}’, BBIABUT'aThb FI/IHOTC?;Y cec pCIHCHI/Iﬂ,
HAXOMUTh  apPryMEHThI  JJIsl  JOKa3aTejlbCTBA  CBOMX
YTBEPKICHUH, 3a7aBaTh IapaMeTPbl U KPUTEPUH PELLICHUS;

- aHAJU3UPOBATH TOJYYCHHBIC B XOJE pEIICHUS 3aJaud
pe3y.HbTaTI>I, KpI/ITI/I‘IeCKI/I OILICHUBATh HX IIOCTOBepHOCTI),
MPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBHSX;

- YMCTB HepeHOCI/ITI) 3HAHUA B HO3HaBaTeJII)HYIO u
MPaKTHYECKYIO 00J1aCTH KU3HEACITEIIbHOCTH;

- YMGTI) I/IHTerI/IpOBaTI) 3HAHUS HN3 pa3HI>IX HpeI[MeTHBIX
oOIacreii;

- BbIIBHUI'aTb HOBBIC HJICH, npe):[naraTL OpI/IFI/IHaJ'IBHI)IG
MOJIXO/IBI M PEIIICHHS,

- CIIOCOOHOCTH MX MCITOJIB30BaHMUS B II03HABATEILHON H
COIMAJILHOW TIPAKTHUKE

CUMBOJIMYECKHH SI3BIK XUMHUH, q)aKTOJIOI‘I/I‘-IGCKI/Ie CBCIACHUA O

CBOfICTBaX, COCTaBeE, MMOJIYYCHUHA n 0€e30I1aCHOM
HUCIIOJIb30BaHHUH BaXKHEHIIINX HCOPraHN4YCCKUX n
OpTraHU4Y€CKUX BCIICCTB B 6BITy u HpaKTquCKOfI

JACATCIIBHOCTH YCJIOBCKA,

- YMCTh BBIABJIATH XapPaKTCPHBIC IMPHU3HAKKW WM B3aMMOCBA3b
HU3YUYCHHBIX HOHSITHﬁ, MNPUMCHATH COOTBCTCTBYIOIIIHEC
IIOHATHA IIpu OIIMCaHHH CTPOCHUA n CBOMCTB
HEOPTaHUYCCKUX u OpTraHU4YCCKUX BCIICCTB )41 ux
npeBpameHHﬁ; BBISIBJIATH B3aMMOCBSI3h XMMHUUYECKUX 3HAHUH

C IIOHATUAMU n MMpeaACTaBJICHUAMU APyrux
C€CTCCTBCHHOHAYYHBIX IIPCIMETOB;
- YMCTb UCIIOJIB30BaTh HauMCHOBaHUA XUMHUYCCKUX

COCIMHEHUN MEXIYHAPOIHOTO COH3a TEOPETHYECKOH U
IPUKIAJHON XUMHHM U TPUBHAJIbHbIE Ha3BaHMs Ba)KHEHIIMX
BEIIECTB  (STWJIEH,  aleTWIeH,  [JIHMLUEpUH,  (eHo,
(dopmanpaeru, yKCycHas KHCJIOTA, TJIMIMH, YrapHBIA Tas,
YIJIEKUCHBIA Ta3, aMMMAK, ralleHas W3BECTb, HEralieHas
W3BECThb, NMUTHEBAs COAA U JAPYTUX), COCTABIATH (POPMYIIbI
HEOPraHUYECKUX W OPraHWYECKUX BEUIECTB, YpPaBHEHUS
XUMHUYECKHUX PEaKIMM, OOBSICHATh UX CMBICH; MOATBEPKAAThH

XapaKTepHbIE XUMUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIIMMHM  JKCIEPUMEHTAaMHU M 3alUCSAMH
YPaBHEHUN XUMUYECKUX PEAKIUH;

- YMETh YCTaHaBIMBATh IPUHAJUICKHOCTh HW3Y4YEHHBIX

HEOPraHWYECKUX U OPraHUYECKUX BEILECTB K OIPEACICHHBIM
KJlaccaM M TpynmnaMm COEIMHEHHMH, XapaKTepu3oBaThb HX
COCTaB M BaXXHEHUIIME CBOWCTBA; ONPEAEIATb BUJBI
XUMHUYECKUX CBsi3el (KOBaJIeHTHAs, MOHHASI, METaJUTMYECcKas,
BOJIOPOJIHAS), THIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB;
KJIacCU(UIIMPOBATH XUMUYECKUE PEAKIINH;

- chopmupoBaTh  TpEACTaBICHUSA: O  XUMHUYECKOU
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KAapTUHBI MHpa, PO




XMMHAM B TIO3HAHUH SIBICHUI NPHUPOIBI, B (HOPMUPOBAHUU
MBILIUICHUSI M KYJIbTYPbl JINYHOCTH, €€ (YHKIMOHAJIBbHON
IPaMOTHOCTH, HEOOXOAWMOW MJIsi pEIIeHUs MPaKTHYECKUX
3aJa4 U SKOJIOIMYECKH 0OOOCHOBAHHOT'O OTHOILEHHS K CBOEMY
3I0pOBBIO U IPUPOJHOH CpELE;

- YMETh MPOBOAMUTH PacueThl MO0 XUMHUYECKUM (opMmyiam u
YPAaBHEHUSAM XHMHUYECKUX PEAKLUI C HCIOIb30BaHUEM
(Gu3NYeCKUX BEIMYUH, XapaKTEpU3YIOLIUX BEIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE
yCIOBHSA) Ta30oB, KOJMYECTBA BEILECTBA; HCIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS JUIsl MPUHATHUS PEIICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CHUTyalUsX, CBA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHUEM

OK 02. Ucnonb3oBath
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHajan3a u
MHTEPIPETALNH
uH(pOopMaluu U
uH(pOpMaIMOHHbBIE
TEXHOJIOTHH JIJIsI
BBINIOJIHEHHUS 337124
npodecCuOHATIbHON
JeATETbHOCTH

B o6s1acTH IEHHOCTH HAYYHOI'0 MO3HAHUSL:

- ¢(hOpMHPOBAHHOCTHL MHUPOBO33PEHUS, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAYKH M OOIECTBEHHOM
MPaKTUKH, OCHOBAHHOTO Ha  Juaiore KYJIBTYP,
CIOCOOCTBYIONIETO  OCO3HAHMIO ~ CBOEr0  MecTa B
MOJTUKYJIBTYPHOM MHDE;

- COBEpIICHCTBOBAHUE SI3bIKOBOW M YUTATENBCKON KYJIbTYpPbI
KaK Cpe/ICTBa B3aUMOJICHCTBUSI MEXKY JIFOJbMH U TIO3HAHUS

MUDA;
- OCO3HaHHME LIEHHOCTH HAay4HOU N1eATeNbHOCTH, TOTOBHOCTb
OCYILECTBIATh  IHPOEKTHYHD U HCCIEN0BATENbCKYIO

ACATCIIBHOCTD HHAWBUAYAJIBbHO U B I'PYIIIIC,
Osaanenue YHHBepCaJbHbIMHU
MMO3HABAaTCJIbHBIMHU Ilei/'[CTBPlﬂMPI:

B) padora ¢ uHpopmanueii:

- BJIaJeTh HaBbIKAMHU TMOJyuyeHUs HUHGOpPMALUU U3
HCTOYHUKOB Pa3HbIX TUIOB, CAMOCTOATEIBHO OCYIIECTBIAThH
MOWCK, aHaliW3, CHUCTEMAaTH3alUI0 M HHTEPIpEeTaINIo
nHGOpMAaIUU Pa3IMYHBIX BUJOB U (OPM IpeJICTaBICHHUS;

yueOHbIMHU

- yMeTh [JAHUPOBaTh U  BBHIIOJHATH  XUMHYECKUN
9KCIIEPUMEHT (IIPEBpALCHUsS] OPraHMYECKUX BELIECTB IpU
HarpeBaHUM, MOJYYECHUE ITUIIEHA U U3YYEHHE €r0 CBOMCTB,
KaueCTBEHHbIE PEaKIMU Ha aJIbJIETHJIbl, KpaxMall, YKCYCHYIO
KUCIIOTY; JeHaTypauusi OeJKOB IMpH HarpeBaHWH, LIBETHBIE
peakuu OeJKOB; MPOBOJUTHL PEAKIMd HOHHOTO OOMEHa,
ONpEAEIATh CpeNy BOAHBIX PAacTBOPOB, KAauyeCTBEHHBIE
peakuuu Ha cyibgaT-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHUOH aMMOHMS; PEIIaTh JKCIIEPUMEHTAIBHBIE 3aJa4d I10
teMam "Mertamnsl" u "Hemetannel") B COOTBETCTBUHU C
IOpaBWIAMU TEXHUKH O€30MacHOCTH Npu OOpalleHuH ¢
BELIECTBaMHU u 1a00paTOPHBIM o0opyi0BaHUEM;
MIPENCTABIATh PE3YyJIbTaThl XMMHUECKOTO JKCIEPUMEHTa B
dbopme 3amucu ypaBHEHHUW COOTBETCTBYIOIIMX PEAKIUA U
(opMyIMpOBATH BBIBOABI HA OCHOBE ITHX PE3YJIbTATOB;

- yMeThb AaHaJU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4a€MYI0 M3 pa3HbIX HCTOYHUKOB (CPENCTB MacCOBOM
nHpopmanuu, cetb UHTEpHET U Apyrue);

- BIAJAECTb OCHOBHBIMM METOJAaMH HAy4YHOTO I1O3HAHUs
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- CcOo3JaBaTh TEKCThl B Pa3IMYHBIX (opmarax C Y4eTOM
Ha3HaYeHUs] WH(OpMalMK U LENeBOW ayJUTOPHH, BbIOUpas
ONITUMAJIbHYIO ()OPMY MIPECTABICHUS U BU3YaTH3AINH;

- OLIGHHMBATh JIOCTOBEPHOCTb, JIETMTUMHOCTH WH(pOpMaIuH,
€€ COOTBETCTBUE IPABOBBIM U  MOPAJIbHO-3THUYECKUM
HOpMaMm;

- HUCNOJNB30BaTh  CpeAcTBa  HMH(OPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA B PEIIEHUH KOTHUTUBHBIX,
KOMMYHHMKATHUBHBIX ¥  OpPraHM3alMOHHBIX  3aJad  C
coOmogenueM  TpeOOBaHWI ~ SPrOHOMMKH,  TEXHHKHU
0€30MacHOCTH, TUTUEHBI, PECypcOCOepEeKEeHNs, TIPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

- BJIaJIETh HaBbIKAMU PACIIO3HABAHUSA U 3aLUThI
uHpopmanuu, HHPOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH;

BEILIECTB U XUMUYECKUX SIBJICHUH (HaOJI0/IeHUE, U3MEPEHHUE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE);

- YMETh MPOBOJUTH PACUETHI MO XUMHUYECKHM (hopmyrnam u
YPAaBHEHUSAM XHMHUYECKUX PEAKIUl ¢ HCIOIb30BaHUEM
(u3MUECKUX BEIMYWH, XapaKTePU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0bema (HOpMajbHBIC
YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS ISl MPUHATHS PEIIeHUN B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYyallUsX, CBS3aHHBIX C
BEIIECTBAMH U UX PUMEHEHHEM

OK 04. D¢ddexruBHO
B3aUMO/ICHCTBOBATH U
pabortath B
KOJIJIEKTHBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOpa3BUTHUIO, CaMOCTOSITEIbHOCTH U
CaMOOMPEIEICHUIO;

-OBJIa/ICHHE HaBbIKaMU y4e0HO-HCCIe10BATENbCKOM,
IIPOEKTHOM U COLIMAJIBHOM JI€ATENBHOCTH;

OBnanenue YHHUBEpCATbHBIMU KOMMYHHKATHBHBIMU
JEUCTBUSAMMU:

0) coBMeCTHasl 1eSITeJIbHOCTh:

- MOHUMAaTh M MCHOJB30BATh MPEUMYIIECTBA KOMAaHIHON U
WHIUBUAYAIBHON paboThI;

- NOpUHMMAaTh  UEIM  COBMECTHOM  JI€ATENIbHOCTH,
OpPraHM30BBIBaTh U KOOPJIWHUPOBATH JIEHCTBUS IO €€
JOCTUKEHHUIO: COCTaBJIATh IUIAH ACUCTBUH, PACIPENEIATH
POJIU C y4€TOM MHEHHI YJaCTHUKOB OOCYXKIaTh Pe3yJabTaThl
COBMECTHOI paboThI;

- KOOpPAMHHUPOBATb M BBINOJHATH pabOTy B YCIOBUSX
peayIbHOTO, BUPTYaJIbHOTO u KOMOWHHPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYHIECTBJIATH MO3UTHUBHOE CTPAaTErMUECKOE IOBEJECHHUE B

- yMeTh IUJJaHUPOBaTh U  BBIIOJHATH  XMUMHYECKUU
SKCIIEPUMEHT (MPEBpAICHHUs] OPraHUYEeCKUX BELIECTB IMPHU
HarpeBaHuu, MOJIY4YeHHE ATHIIEHA M HW3Y4YEHHE €r0 CBOMWCTB,
KaueCTBEHHbIE PEAKIIMM Ha allbJETHU/bl, Kpaxmall, YKCYCHYIO
KHCIIOTY; J€HaTypalus OelKOB IMpH HAarpeBaHWUU, I[BETHBIE
peakuuu O€JIKOB; TMPOBOAWUTH pEAKIMM HOHHOTO OOMeHa,
ONpeeNsATh Cpeay BOAHBIX PpPacTBOPOB, KaueCTBEHHbBIE
peakiuu Ha cynbdar-, KapOOHAT- M XJOPUA-aHUOHBI, Ha
KaTHOH aMMOHMSI; pelllaTh 3KCIIepUMEHTAJIbHbIE 3aJaud II0
teMam "Mertamnbsl" u "Hemetamnel") B COOTBETCTBUHU C
MpaBWJIaMd TEXHUKHM O€30IacHOCTH IMpH oOpalleHuu ¢
BEIIECTBAMHU u 1a00paTOPHBIM 000pyI0BaHUEM;
MIPE/ICTaBIATh PE3yIbTaThl XMUMHUYECKOTO HKCIEPUMEHTa B
(dopme 3amucu ypaBHEHHH COOTBETCTBYIOLIMX pEaKUud U
(hopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YJIbTAaTOB
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pPa3NUYHBIX  CUTYyallUsSX, MPOSBISATH
BOOOpakeHre, ObITh MHUIIMATHBHBIM
OBraneHne yHUBEPCATBHBIMU PETYISTUBHBIMU JCHCTBUSIMMU:
T') IPUHATHE Ce0s U APYTUX JIIOJICH:

- IPUHUMATh MOTUBBI W apryMEHTHl IPYTHX IOJEH Mpu
aHaJIn3e Pe3yJbTaTOB JICATEIHBHOCTH;

- MpU3HaBaTh CBOE MPAaBO W MPaBO JPYrHX JIOACH Ha
OIINOKHU;

- pa3BHBATh CIIOCOOHOCTH MMOHUMATh MUP C ITO3UITUU
JPYroro 4ejioBeKa;

TBOPYECTBO U

OK 07. B 00/1acTH 3K0J10THYECKOT0 BOCITUTAHMS: - chopMupoBaTh  NPEACTABIEHUA: O  XUMHUYECKOHU
CopeiicTBOBaTH - c(hOpMUPOBAHHOCTh 9KOJIOTHYECKOI KYJIBTYpPBI, | COCTABJISIONICH €CTECTBCHHOHAYYHOW KapTHUHBI MUpA, POJIU
COXPAaHCHUIO IIOHUMAaHHUC BIIMSIHU A COOUAJIBHO-DKOHOMHNYECCKUX | XUMHUHN B IIO3HAHUU SIBJICHUU Impupoanl, B @OpMHpOBaHI/II/I
OKpY’KalolIeH Cpe/ibl, | MPOIECCOB Ha COCTOSIHUE MPUPOITHONW M COLUAIBHOM CPEIbl, | MBIIUICHHS M KYJIbTYPHl JINYHOCTH, €€ (YHKIIMOHAIBLHOU
pecypcocOepexeHnto, | OCO3HaHME  TI00aJBPHOIO  XapakTepa  AKOJOTMYECKHX | TPaMOTHOCTH, HEOOXOAMMOM Ui pPEHICHUs MPaKTHYECKUX
NPUMEHSTH 3HaHUS 00 | polIeM; 3aJa4 U YKOJIOTHYECKU 00OOCHOBAHHOTO OTHOILICHHS K CBOEMY
U3MCHCHUU KJIMMaTa, |- IUIAHUPOBAaHWE W OCYIISCTBICHHWE  JICWCTBUW B | 3I0POBBIO U IPUPOJIHOM Cpelie;
MIPUHIIUIIBI OKpYy’Karolllel cpeqie Ha OCHOBE 3HAHMS 1IeNieil yCTOMYMBOTO | - YMETb co0roaaTh MpaBuUIIa IKOJIOTHYECKU
OepeKITMBOTO Pa3BUTHSI YEJIOBEUECTBA; 1enecoo0pa3Horo  MOBEACHUS B OBITY ¥ TPYIOBOU
MIPOU3BO/JICTBA, aKTUBHOE HEMpHATHE JCWCTBU, MPUHOCIIIUX BpeJ | JEATENbHOCTH B LEISIX COXPAHEHUS CBOETO 3J0POBbS U
3¢ PeKTUBHO OKpY KaroIeH cpene; OKpYKaroIIed MPUPOTHONW Cpelbl; yYUTBIBATH OMACHOCTH
NeiCTBOBATH B - yMEHHE MPOTHO3UPOBATH HeONIaronpusaTHBIE | BO3IEUCTBUS Ha )KUBbIE OPTaHU3MBbI ONIPE/ICIICHHBIX BEIIECTB,
LIp€:3BBI‘~IaI\/'IHI>IX OKOJOI'MYCCKHE MOCICACTBUSA NPCAITPUHUMACMBIX HeﬁCTBHﬁ, IIOHUMAasA CMBICJII IIOKa3aTelid Hpe)IeJ'IBHOf/'I I[OHYCTI/IMOI\/’I
CUTYaIUAX MpeIoTBpAIATh UX; KOHIIEHTpAIUU

- paciiupeHuc OIlbITa JCATCIIBHOCTU YKOJIOTUUECKOU

HaIpPaBJICHHOCTH;

- OBJIaZICHHE HaBBIKaMH Y4eOHO-MCCIIeIOBATEIhCKOH,

MIPOEKTHOM M COIMANILHOM JIeATETHHOCTH;
[IK 4.3. ChopmupoBaHHOCTH YKOIOTUYECKON KYIbTYpHI, ToHUMaHue | CopMUpoBaTh MPEICTABICHUS: O XUMUYECKOM
OcyH_[eCTBJ'ISITB BJIMAHHA COMUAIBHO-OKOHOMHWYECCKHUX ITPOLECCOB HaA COCTaBJ'ISHOH_[eI\/'I eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, poJin
KOHTPOJIb COCTOSIHME MPUPOIHON U COITUAIBHOM Cpeibl, 0OCO3HAHUE XUMHH B IO3HAHUU SIBJICHUI IPUPOJIBI, B (POPMHPOBAHUH
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HCIIOJIBb30BaHUA U
OXpPaHbI

3eMENbHBIX PECYPCOB.

r100aabHOTO XapaKTepa 3KOJIOTUIECKUX MPOOIIeM;

MBIIJICHHUS ¥ KYTbTYPBI JIMYHOCTH, €€ (PYHKIIMOHAILHON
rPaMOTHOCTH, HEOOXOIUMOI JIJIs1 pelIeHHs] TPAKTUYECKUX
3a/1a4 ¥ SKOJIOTHYECKH 000OCHOBAHHOTO OTHOIIICHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

K 4.4.
Pa3zpabareiBath
MPUPOIOOX PAHHBIE
MEPOTIPUSITHSL.

[InanupoBaHue U OCYIIECTBICHUE NEUCTBUN B OKPYXKaIOLIEH
Cpele Ha OCHOBE 3HAaHMs LEJIEeH YCTOMYMBOIO Pa3BUTHL
YeJI0BEYECTBA;

aKTUBHOE  HEMpHSITHE JCHCTBHM, NPHUHOCAIIMX  BpE.
OKpY>Kalollen cpere;
- yMEHHE MIPOTHO3UPOBATh HeOJIaronpusiTHbIC

9KOJIOTUYECKHE ITOCIEACTBUS NPEIITPUHUMAEMBIX JEHCTBHM,
IIPEIOTBPALLATD HUX;

YMeTb coOmo1aTh MpaBmiia SKOJIOTUYECKH 1eJIecO00pa3HOro
HIOBE/ICHUS B OBITY U TPYAOBOMU JEATEIBHOCTU B LIEIAX
COXpaHEHHUs CBOETO 370POBbs U OKPYKAIOIIEH IPUPOJTHON
Cpebl; yYUTHIBATh OMIACHOCTH BO3/ICHCTBHUS HA )KUBBIC
OpTraHHu3MbI OIIPEACIICHHBIX BCIICCTB, ITIOHUMAasA CMBbICJI
TIOKa3aTessl MPeeTIbHOM JOIYCTUMON KOHIICHTPAIIMN
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2. CTPYKTYPA U COAEPKXAHUE OBIJ_[EOBPA3OBATE.JII>HOI71 JUCIHHUITJINHBI
«XHUMUSA»

2.1. O0beM JUCHUILINHBI H BBl y4e0HOH padoThI

Bun yueOHo# padoThl Oo0bem B
yacax
O06beM 00pa3oBaTeIbHON MPOrpaMMbl THCIHHIJIMHBI 72
1. OcHOoBHOE coIep:KaHue 64
BT. U..
TEOpeTUIeCKoe 00yueHue 30
MPAKTUYECKHUE 3aHITUS 20
1abopaTOPHBIE 3aHATHS 14
2. IIpodeccuoHAILHO-OPHUEHTHPOBAHHOE CO/IEPsKAHUE 6
BT. 4.
TEOpeTUIeCKoe 00yueHue 2
IIPAKTUYECKUE 3aHATUS 4
IIpome:xxyTounast arrecranus (AuddepeHMPOBaAHHBIN 324eT) 2
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2.2. TemaT4yecKMil IJIAH U COJAEPKAHNE JUCUUIITIMHBI «XUMMS»

HaumeHoBaHue Conep:kanue y4ye0HOro MaTtepuasa (0OCHOBHOE M NMPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), OBLeM 19C0B dopMupyemMmble
pa3aesioB M TeM JadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAY.Ib KOMIIETCHIIM U
1 2 3 4
OcHoOBHOE coJiepKaHue 64
Pa3nes 1. OcHOBBI CTPpOEHUs BellecTBa 4
Tema 1.1. OcHoBHOe coJep:kaHue 2 OK 01
Crpoenue aToMOB
XUMHUECKHIX Teopernueckoe o0y4yeHune 2
3JIEMEHTOB U
npuposa CoBpeMeHHass Mojenb CTpoeHus atoma. CHMBOJMYECKMM $3bIK XUMHUU. XUMUYECKUHA 3IIEMEHT.
XHUMHAYECKOL OnextpoHHas KoH(HUrypanus aroma. Knaccupukanns XMMHYECKHX 3JIEMEHTOB (S-, P-, d-31€MEHTEI). 2
CBSI3U BanentHble  snexkTpoHbl.  BaneHTHOCTb.  DNEKTpOHHass  NpPUPOJAa  XUMUYECKOM  CBSI3H.
ONeKTpOOTPULATEIbHOCTh. Buapl XMMHUYECKOM CBA3M (KOBaJ€HTHAs, WOHHAs, MeETaJIMyecKas,
BOJOPOJIHAS) U CITOCOOBI €€ 00pa30BaHUA
Tema 1.2. OcHoBHOe coJep:kaHue 2 OK 01
Ilepnoanueckuii OK 02
3aKk0H U Tabmua | IIPAKTHYECKHE 3aHSATHSI 2
.. Menneneera y
[Tepuoanueckas cucrema xumuueckux aneMeHToB .M. Menaeneesa. @U3nueckuii CMbICI
[lepuoanueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKHUX
3JIEMEHTOB, 00pa3yeMbIX UMM MIPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBHHU C MOJI0KEHUEM
XUMHUYECKOro 35eMeHTa B [lepuonnyeckoii cucreme. MUpOBO33peHUECKOE U HAYYHOE 3HAUECHUE
Ilepnoanueckoro 3akona J[.11. Menneneesa. [Ipornossr [I.11. MenneneeBa. OTKpbITHE HOBBIX 5

XUMHUYCCKUX DJICMCHTOB.

Pemrenre npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepU3aUI0 XUMUYECKHUX
a7eMeHTOB «MeTaniecKkre / HeMeTaUIMUeCKUE CBOMCTBA, DJIEKTPOOTPUIIATEILHOCTh XUMHUYECKHUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHHEM U MOJ0KEHUEM B IEPUOJUUECKOMN CUCTEME
xuMudeckux dyemenToB .. Menaeneenay
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Pa3nen 2. XuMuyeckue peakuuu 10
Tema 2.1. Tumsr OcHoBHOe coJep:xkaHue 2 OK 01
XUMHYECKHX
peakumit Teoperuueckoe o0yueHue 2
Knaccugukanus u THIIBI XUMHUYECKUX PEAKIU C yYacTHEeM HeopraHudeckux BemecTB. CocTaBiieHue
YpaBHEHUI peakuii COeAMHEHUS, PA3JI0KEHHUSI, 3aMEeIeHHsI, 0OMEHa, B T.4. peaKlUii TOPeHHUs,
OKHCJICHHUS-BOCCTAHOBJICHHSI.
VYpaBHeHUsI OKUCIeHHsI-BOcCcTaHOBNIEHUS. CTeneHb okucineHusl. OKUCIUTENb U BOCCTAHOBUTEb. 2
CocraBieHre 1 ypaBHUBAHHE OKUCIUTEIHLHO-BOCCTAHOBUTEIILHBIX PEAKIHA METOAOM JICKTPOHHOTO
6ananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B IPUPOJIe, MPOU3BOICTBEHHBIX MIpolleccax U
KHU3HENEATSITHHOCTH OPraHU3MOB
Tema 2.2. OcHoBHOe coJep:kaHue 4 OK 01
DIEeKTPOTUTHYECKA OK 04
1 qucconmanus u | 1€0peTudeckoe odyuenue 2
WOHHBI 0OMEH .
Teopust MEKTPONUTHYECKON aucconranuu. VoHbI. DIEKTPOIUTHI, HEANEKTPOIUTHI. Peakiuu HOHHOTO
oOMeHa. CocTaBiieHHE peaklMii MOHHOTO OOMEHa IyTeM COCTaBJIEHHUS HX IOJHBIX U COKpAIIEHHBIX 2
MOHHBIX YpaBHeHUU. KHCIOTHO-OCHOBHBIE peakiny. 3aJaHusl Ha COCTABJICHNE HOHHBIX PEaKIuil
JlabopaTopHble 3aHATHSA 2
JlaGoparopHast padoTa “TUIbl XUMHUUECKUX pPEeaKIui’.
HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY MCXOJHBIX U 00pa3yIOIMXCs BEIIECTB) U PU3HAKOB 5
XUMUYECKUX peakiuid. [IpoBenenne peakiuit HOHHOTO 0OMEHa, ONPEIEIICHUE CPEIbI BOTHBIX
pacTBOpoOB. 3a/IaHUS Ha COCTABIICHNE HOHHBIX PEaKIIHii
KonTpoabnas
CrpoeHue BelecTBa U XUMUYECKUE PEeaKIIuU 2
padora 1
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Pasznea 3.

CTpOCHHe M CBOMCTBA HEOPraHnveCKUuX BeUIECTB

16

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa
CTpOCHHUE
HEOPraHMYECKUX
BCIIIECTB

OcHOBHOe coiep:KaHue

TeopeaneCRoe oﬁyqe}me

[Ipeamer Heopranumveckoit xumun. Kinaccudukamnus HeopraHU4eCKuX BemiecTB. [IpocTrie u cliokHbIC
BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHUIbI, TUAPOKCHIbI, KUCIOTHI, COJN). B3aumMocBs3b
HEOPraHUYECKHX BEIEeCTB. ArperaTHble COCTOSHUS BemecTBa. Kpucrammmueckue u aMopgHbIe
BelleCTBA. THUITBI KPUCTAUIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJIIpHAsl, MOHHAs, METaJUIMUECKasi).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAIUIMYECKON PEIIeTKH. 3aBUCUMOCTD
XMMHYECKON aKTUBHOCTH BEUIECTB OT BUJA XMMUYECKOMN CBSI3U U THIA KPUCTANINYECKON PEIIETKH.
[TpyuyrHBI MHOTOOOPA3Us BELIECTB

IIpakTHyeckue 3aHATHS

Homenknarypa HeOpraHMYECKMX BEIIECTB: HA3BAaHHUE BEIIECTBA UCXOMIS U3 X XUMHUYECKON (hOPMYITBI
WIN COCTaBJIEHUE XUMHUYECKON (POPMYIIbI MCXO/IS U3 Ha3BaHUs BEILECTBA [0 MEXTyHApOTHON
(MIOITAK) nnu TpuBUaJIbHON HOMEHKJIATYpE.

Pemienne mnpakTHUecKuX 3aJaHMi MO KJIAacCH(PUKAIMK, HOMEHKJIAType M XUMHYECKHM (opmynam
HEOpPraHMYECKHUX BELIECTB PA3JIMYHBIX KJaccoB (yrapHbli ra3, YIJIEKHCIBIM Ta3, aMMHaK, ramieHas
U3BECTh, HEralleHasl U3BECTh, MUThEBAs COJIA M IPYTUX): HA3bIBATh U COCTABIATH (DOPMYIIBI XMMUUECKUX
BEIIECTB, ONPEAEIATh IPUHAIIEKHOCTD K KIIaccy.

Hctounnku xuMnudeckoi nHdopMaru (cpecTB MaccoBoit HHPpoOpMaluu, ceTb IHTepHET u apyrue).
[Touck nHpopManuu 1Mo Ha3BaHUSAM, UAECHTU(UKATOPaM, CTPYKTYPHBIM (popmyrnam

OK 01
OK 02
IIK 4.3
IIK 4.4

Tema 3.2. dusuko-
XUMHUYCCKHUC

OcHoBHOe coaep:xaHue

Teopernueckoe o0yuenue

OK 01
OK 02
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CBOJICTBA Mertamnel. O0ue ¢uzndeckne U XUMHUYECKHE CBOMcTBa MeTaiioB. CriocoObl mosydeHus. 3HaYeHUE IIK 4.3
HEOPraHMYECKUX |METAJUIOB M HEMETAJUVIOB B MPUPOJE U KU3HEACATEILHOCTU YEJIOBeKa M OpraHu3moB. Kopposwus
BEIIESCTB METAJIJIOB: BUIBI KOPPO3UH, CITOCOOBI 3aIIUTHI METAIIJIOB OT KOPPO3HH

Hemeramnel. OOmue ¢u3nyueckue W XHUMHYECKHME CBOWCTBA HEMETAUIOB. THIIWYHBIC CBOWCTBA

nemetauioB [V— VII rpymnm. Kiaccudukanus 1 HOMEHKIaTypa COeTMHEHUI HeMeTauioB. KpyroBopoTsl

OMOTCHHBIX PJICMEHTOB B TIPUPOJIC

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEIIECTB (OKCUIOB, THUIPOKCUIOB, KUCIIOT,

coJiel U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COCTUHECHHM,

BBICIINX OKCHJIOB U THAPOKCUJIOB

IIpakTHyeckne 3aHATHA

CocraBneHrue ypaBHEHMM XUMHUYECKUX PEAKIMM C Y4aCTHEM MPOCTBIX M CJIOKHBIX HEOPTaHWYECKUX

BEILIECTB: METAJIOB W HEMETA/UIOB, OKCHIOB METAJJIOB, HEMETA/NIOB M aM(pOTEPHBIX 3JIEMEHTOB;

HEOPTaHMYECKUX KHCIOT, OCHOBAaHHMA ¥ aM(QOTEPHBIX THAPOKCUIOB, HEOPTaHUYCCKUX COJICH,

XapaKTEePU3YIOUIUX UX CBOMCTBA.

Pemrenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTAB, IOJIYYEHUE H

0e30MacHOe UCIONIB30BAHUE BAXKHEHIINX HEOPTraHMYECKUX BEIIECTB B OBITY M MNPAKTHUYECKOH

JIeITEILHOCTH YeJIOBEKa
Tema 3.3. OcHoBHOe coaep:xaHue OK 01
Wnentuduxanms OK 02
HeopraHHYECKHIX JlabopaTropHble 3aHATHS OK 04
BeIIeCTR JlaboparopHas pabdota «aeHTudukamms HeOpraHMIECKUX BEIIECTBY.

Pemenue sKkcriepUMEHTANBHBIX 3a/ad O XWMHUYECKMM CBOWCTBAM METAIOB M HEMETAIJIOB, IO

pPAacro3HaBaHUIO U MOJIYYEHHUIO COSAMHEHUN METAJNIOB U HEMETAIIOB.

Nnentudukanus HEOPraHMYECKUX BEIIECTB C HCIOIB30BAHHEM WX (PU3NKO-XUMHYECKUX CBOWCTB,

XapaKTepHBIX KAueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, kapOOHAT- U XJIOPHI-

AHMOHBI, Ha KATHOH aMMOHUS
KonTpouabnas Croii

BOMCTBAa HEOPTAaHUUECKUX BEIIECTB

pabora 2
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Paznen 4. CTpoeHue ¥ CBOIiCTBA OPraHNYeCKUX BelleCTB 26
Tema 4.1. OcHoBHOe coJep:xkaHue 4 OK 01
Knaccudukanms, IIK 4.3
cTpoenHe 1 Teoperuueckoe 00yueHue 2 TIK 4.4
HOMCHKJIATypa [TosiBneHue U pa3BUTHE OPraHUYECKON XUMUHU Kak Hayku. [IpenMer oprannyeckoit xumun. Mecto u
OpraHU9CCKHX 3HAYEHHME OPTAHUYECKOM XUMUH B CUCTEME ECTECTBEHHBIX HAYK.
BCIICCTB XHUMHYECKOE CTPOEHUE KAaK IOPSAOK COCIUHEHUs aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH.

OcCHOBHBIE TOJIOKEHUS TEOPUU XHMHUYECKOTO CTPOCHMsI OpraHuyeckux coeauHeHuid A.M. bytieposa.

VYriepoaHblid CKENEeT OPraHUYeCKOM MOJIEKYJbl. 3aBHCHUMOCTb CBOMICTB BEIIECTB OT XHMHUYECKOIO

cTpoeHust MoJiekyn. M3omepust 1 H30MepHl. 2

[lonstne o QynkuuoHanbHoM rpynne. Panukan. IlpuHnunel KiacCUpUKAMM  OPraHUYECKUX

coeMHEeHHN. MexayHapogHass HOMEHKJIATypa M TMPUHLIMIBI  HOMEHKIATYPbl  OPraHUYECKUX

coequHeHuil. I[loHsTHe 00 a3oTcolepKallMX COEIUHEHHSIX, OMOJOTMYECKH aKTHBHBIX BEIIECTBAX

(yrmeBomax, >kupax, OelKaXx W Jp.), BBICOKOMOJICKYJSIPHBIX COEIWHEHUSX (MOHOMEp, MOJIUMED,

CTPYKTYpPHOE 3BEHO)

IIpakTH4yeckue 3aHATHS 2

Homenkiatypa opraHuyeckux COEIMHEHHMH OTAENBHBIX KJIACCOB (HACHIIICHHBIE, HEHACHIIICHHBIE W

apoMaTHYeCKHUEe YTJIEBOJOPO/bI, CIUPTHI, (DEHOIBbI, albJIerHIbl, KETOHBI, KAPOOHOBBIE KHUCIOTHI U JIp.)

CocraBneHre TMOJTHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJT OPraHUYECKHUX BEIIECTB OTICITHHBIX 2

KJIACCOB, HCIIONIb3Yys WX HAa3BaHUS MO CHUCTEMAaTHUYECKOW W TPUBHUAIBHOW HOMEHKIAType (ITUIIEH,

aneTuseH, TIUIepuH, (eHon, (GopmanbAerusl, YKCyCHas KHUCIOTa, TIWIUH). PacdeTsl mpocreiiei

(bopMyIIbl OpraHuYecKOi MOJIEKYJIbI, HCXO/SI U3 3JIEMEHTHOTO cocTaBa (B %)
Tema 4.2. OcHoBHOe coaep:kaHue 12 OK 01
CaoiicTBa OK 02
OpraHHHEeCKiX Teopernueckoe o0yueHue 6 OK 04
COCAMHCHHN OU3NKO-XUMUYECKUE CBOWCTBA OPTaHUYECKUX COCNMHEHUN OTHENBHBIX KIaccoB (0COOEHHOCTH IIK 4.3

KJIacCU(PUKAIIMKA ¥ HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTUUECKHH psii ¥ oOmmast popMmyiia; H30Mepus; IIK 4.4

(bnmqecxﬂe CBOﬁCTBa; XUMHUYCCKUC CBOﬁCTBa; CIIOCOOBI HOJIy‘{eHI/I}I)Z
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— TpeJenbHbIe YrIeBOAOPObl (IKaHbl U IHKJIOANKaHbl). ['OpeHrHe MeTaHa Kak OJWH M3 OCHOBHBIX
HCTOYHUKOB TEIUIa B IPOMBIIIICHHOCTH U ObITy. CBOICTBA MPUPOIHBIX YIIEBOIOPOI0B, HAXOXKICHUE B
MPUPOJIC U TPUMEHEHUE AIKAHOB;

— HemnpenenbHble (QJKEeHbI, aJKUHBI M alKaJUeHbl) M apOMaTUYECKUE YIIeBoJoponabl. [opeHue
aleTUIeHa KaK HICTOYHUK BBICOKOTEMIIEPATYpPHOTO TIJIaMEHU JJISI CBApPKHU U PE3KU METAJIOB

— KHUCJIOPOACOACPIKAIINEe COCTUHEHNS (CTUPTHI M (PEHOIBI, KapOOHOBBIE KHCIOTHI M A(PHUPHI, albICTUIbI
W KETOHBI, >KUPBI, YIieBOibl). [IpakTHyeckoe NPUMEHEHHE ATUICHIJIMKOJSA, TIIHICpUHA, (EeHoa.
[Mpumenenne Qopmanpaeruaa, ameranbJeTHAa, YKCYCHOH KHUCIOTHL. MpblUla Kak COJMM  BBICIIUX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOWCTBA MbLjla

— a30TCcoJep)KalINe COCAMHEHUS (aMUHBI M AMHHOKHCIOTHI, Oeliku). BBICOKOMONEKYIsIpHBIC
COeIMHEHUS (CHHTETHYECKHE M OMOJIOTMYeCKU-aKTHBHbIC). MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO.
[TonmMepu3sanus 3THIIEHA KAK OCHOBHOE HAIIPABJIICHUE €r0 UCIIOIb30BaHUS.

I'enernueckas CBsA3b MEXKIY KilaCCaMM OPraHUYECKUX COCIUHEHUN

HpaKaneCRue 3aHATHSA

CBolicTBa OpraHUYECKMX COCIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAA M MEXIyHApOJHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYUYEeHHUs): TpeAebHbIe (AIKaHbl U LUKIOATIKaHBbI),
HenpeJenbHble (aJIKEHbI, aJKUHBI U aJIKaJIueHbl) 1 apOMaTUYECKUE YIJIEBOJOPO/Ibl, CHUPTHI U (DEHOIIBI,
KapOOHOBbIE ~ KHCIOTBI WU 3(QUpPbI, adbAETHIbl MU  KETOHBbl, AaMHHbI M  AMUHOKHCIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS. 3aJaHusl Ha COCTaBJICHHE YpaBHEHUN XMMMUYECKHUX DPEaKIHH C
y4aCTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHUS

JlabopaTopHas padora

JlaGoparopHas padota “[IpeBpaiieHuss OpraHuYECKUX BEIIECTB IPU HarpeBaHuu".
[Tonmy4yenue sTHIIEHA ¥ U3yYEHHE €r0 CBOMCTB. MoennpoBaHie MOJIEKYN M XUMHUUECKUX MPEBpaIeHUi

Ha pUuMEPE dTaHa, STUJICHA, alICTUJICHA U 1.
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CBoiicTBa yriieBOJIOB

Tema 4.3.
Nnentuduxanys
OpPTaHUYECKHUX
BEIIECTB, UX
3HAYEHUE U
MIpUMEHEHUE B
OBITOBOH U
MIPOU3BOCTBEHHOM
EeSITENTbHOCTH
YyeJIoBeKa

OcHoBHOe cogepkaHue

TeopeaneCRoe oﬁyqe}me

buoopzanuueckue coeounenusn. Ilpumenenue u ouonozuveckas pov y2nee0008. Okucienue
)2/1€60008 — UCHOYHUK IHEP2UU HCUBBIX Op2anHu3mo6. Qdaacmu npumeHeHus aMuHOKUC10m.
Ilpeepawenun 6enkoe nuwgu ¢ opzanuszme. buonozuueckue pynkyuu d6enxos. buonozuuecxkue
dyukyuu sncupos. Ponv opzanuueckoii xumuu 6 peuieHuu npooiem nuuieeol 6e30nacnocmu.
buonozuueckuii cocmae noueul.

Ponbp opranumueckoil XMMUM B pEIIEHUHM NPOOJEM SHEPreTUYecKod O€30MacCHOCTH, B Pa3BUTHU
MEUIUHBI, CO3/IaHUM HOBBIX MaTEpUaJIOB, HOBBIX UCTOYHUKOB 3HEPrUM (aJbTepHATUBHBIE UCTOUHUKU
sHeprum). OnacHOCTh BO3JEHCTBUS HA dKUBbIE OPraHU3Mbl OPraHUYECKHUX BEIIECTB OT/AEIbHBIX KJIACCOB
(YyriaeBoJopoAbl, CHUPTHL, (EHONbI, XJIOPOPTaHUYECKUE IPOU3BOAHBIE, albAETHABI U JIp.), CMBICI
IIOKa3aTelIsl MPEAEeIbHO TOMYCTUMON KOHIIEHTpAlun

JlabopaTopHbIe 3aHATHS

JlaboparopHas padota: “UneHTrduKaIMs OpraHUYECKUX COSAMHEHUN OTENbHBIX KIIACCOB”
Wnentudukaius opraHidecKux COeTMHEHNH OTJENbHBIX KIACCOB (Ha MpUMEpE albAeTHA0B, Kpaxmara,
YKCYCHOM KHCIIOTBI, OEITKOB U T.I1.) C UCIIOJIb30BAaHUEM UX (PU3UKO-XUMUYECKUX CBOICTB H
XapaKTepHBIX KAUeCTBEHHBIX peakiuii. [leHarypanus Oenka npu HarpeBaHuu. [[BeTHBIE peakiiuu
0enKkoB. BO3HUKHOBEHNE aHATMTHYECKOTO CUTHAJIA C TOYKH 3PEHUS XUMHUYECKUX MPOIIECCOB MPH
MPOTEKAaHWU Ka4€CTBEHHOW PEAKIINH, TO3BOJISIONICH UICHTU(DHUIIMPOBATH MPEAJIOKEHHBIE OPTaHUIECKIE
BelIecTBa

OK 01
OK 02
OK 04
I1IK 4.3
IIK 4.4
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N3ydeHue CBOMCTB YKCYCHOM KHUCIIOTHI

CBoiicTBa yrieBoI0B.

KonTpoasnas N
paGora 3 Kunernueckue u TepMOANHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XHMUYECKHX PeaKIui
Pasznea 5. OcHoBHOe coaep:xaHue
CxkopocTb Teopernueckoe o0yuenue OK 01
XUMHUYECKHUX OK 02
peaKiuii. IIK 4.4
XuUMHUIeCcKoe .
CKopoCTh pEakIMM, €€ 3aBUCHUMOCTh OT Pa3IUYHbIX (PaKTOPOB: IPUPOJBI PEATUPYIOLIMX BELIECTB,
PaBHOBCCHC KOHIIGHTPALlMM PEearupyrolux BeIIeCTB, TeMIeparypbl U IUIOMIAJU PEAKIMOHHON IOBEPXHOCTH.
TernoBble 3G (GeKTh XUMUYECKUX Peakiuii. DK30- U SHAOTCPMHUUECKUE, PEAKIIHH.
OO6patumocThb peakuil. XUMUUYECKOE PaBHOBECHE U €r0 CMEILEHUE 0] AEUCTBUEM Pa3IMUHBIX
(bakTOpoB (KOHIIEHTpALMsI pEareHTOB WK IPOAYKTOB PEAKINH, TaBJICHHE, TeMIIepaTypa) UIsl CO3JaHus
ONTUMAJIBHBIX YCIOBU MPOTEKAaHUs XUMHUUYECKHX ITpoueccoB. [Ipunnum Jle [laTense
Pazneua 6. PacTrBopsI
OcHoBHoOe coJepkaHue
Tema 6.1. Aep
llonarne o0 TeopeTnueckoe oGyuenue OK 01
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aHaIM3a XUMUYIECKON MH(GOPMAITIHN U3 PA3TUIHBIX UICTOYHUKOB (Hay4YHast M ydeOHO-HaydIHas

JuTepaTypa, cpeacTBa MaccoBoi nHpopmanuu, cetb HTepHeT)

pacTBOpax PactBopenue kak ¢usuko-xumuyeckuii mporecc. PactBopsl. CrocoObl MPUTOTOBICHHSI PACTBOPOB. OK 02
PacTtBopuMocTts. MaccoBass [0oy11  pacTBOpeHHOro BemectBa. CMBICT IOKa3aTens IpeAeabHO OK 07
JIOITYCTUMON KOHIIEHTPAIMH U €T0 UCIOJIb30BAHNE B OI[CHKE SKOJIOTHYECKOI 0€30MacHOCTH. IIK 4.3
[TpaBuia 3KOJIOrMYECKH LEeIeCOO0OpPa3HOro MOBEAEHUS B OBITY M TPYIOBOW IEATEIBHOCTH B LEJAX TIK 4.4
COXPaHEHHUsI CBOETO 3JI0POBbsl U OKPYXKarolled IPUPOIHON CpeJibl; OMIACHOCTh BO3/ICHCTBUS HA KUBBIC
OpPraHU3Mbl OIIPEJEIICHHBIX BEUIECTB.
Perienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1aHUI HA PaCTBOPBI, UCIOJIb3yEMbIE B OBITOBOI
Y IIPOM3BOACTBEHHOH EATEIbHOCTH YEJIOBEKA
OcHoBHOE coepKaHHe
Tema 6.2. JIaGopaTopHbie 3aHATHS OK 01
Hccenenosanue OK 02
cBOiicTB pacTBopoB |/1a00paTopHas pabota «IIpuroroBieHne pacTBOPOBY. OK 04
[IpuroroBneHre pacTBOPOB 33AaHHON (MaccoBOM, %) KOHLIEHTpaLuH (C MPAKTUKO-OPUEHTUPOBAHHBIMU TIK 4.4
BOIIPOCaMHM) U OTIpeZieNIEHUE CPebl BOJHBIX PACTBOPOB. )
Pemenue 3a1a4y Ha IPUTOTOBJIEHUE PACTBOPOB
IIpodeccuonanbHO-0OpHMEeHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue IPUKJIATHOTO MOLYJIsl)
Paszpnen 7. Xumus B ObITY M IPOM3BOACTBECHHOM JeATEJbHOCTH YeJI0BEKa
OcHoBHOE coaepkaHue OK 01
OK 02
Xumus B Osity 1 | Teopernueckoe o0yuenne OK 04
IIPOU3BOJCTBEHHON OK 07
JEATENLHOCTH Hogelimme 1OCTHXKEHUS] XUMUYECKON HAYKH M XUMHUYECKON TEeXHOJIOTHU. Pojb XumMuu B o0ecriedeHnn K43
YEeJI0BEKA 9KOJIOTUYECKOMN, IHEPTETUIECKON U TUIIIEBOM 0€30MMaCHOCTH, Pa3BUTUH MEIUIIMHEI. [IpaBuia movcka u 1K 4’4
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IIpakTnyeckue 3aHATHS

IHouck u ananu3z xeiicog o RPUMEHECHUU XUMUUECKUX eeuiecme U mMexHo102Ull C yuemom 6y0ymeﬁ
npoc[)eccuonaﬂbnoﬁ 0eAMENbHOCMU HO MEMAM: XUMUUECKUue eeuwjecmsea, 8x00ﬂmue 6 cocmae
noueonl, sawicHelluue cmpoumeslibHble mamepuaibl, KOHCMPYKUUOHHble mamepuaivl, KpacKu,
CmEeK10, Kepamuxka, mamepuaiibl onsa INEKMPOHUKU, HAHOMamepudaibl, mMEeKCmujibHble 60/10KHA,

4
UCMOYHUKU IHEP2UU, OpP2AHUYecKUue U MUHEPAlbHble YO0OpeHus, J1eKapcmeeHHble 6euiecmaea,
Ovimosasn xumus.
3awuma: Ilpeocmaenenue pe3yrvmamoe peuwieHUs Kelcoé 6 opme MuUHU-00KIada ¢
npezenmayueil
IIpome:xxyTouHasi arrecTanus no ucuumimue (AuddepeHIMPOBAHHBIN 3a4eT) 2
Bcero 72
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2. YCJOBHUSA PEAJIN3AIIMA ITPOT PAMMBI OBIIIEOBPA3OBATEJIBHOM
JANCHUITTINHBI

3.1. TpeboBaHMsA K MMHUMAJIBHOMY MaTEepPHAJbHO-TEXHHYECKOMY 00ecnedyeHHI0
Jnis peanuzanyl IPOTPaMMBbl  AUCHUIUIMHBL JIOJDKHBI OBITH TPEAYCMOTPEHBI CIIEAYIOIINE
CrelMaJbHbIC TIOMEIICHUS: YICOHBI KAOMHET XUMUU W/ MM YIeOHOW XUMHYECKOU JTaOOpaTOPUH.

Oo6opynoBanue y4eOHOro kaOuHera (HArJsIHble MOCOOMNA): HAOOPHI IIAPOCTEPIKHEBBIX
MOJIeJIe MOJIEKYJI, MOJEIHN KPUCTANINYECKUX PEIIETOK, KOJIJIEKIUU IPOCTBIX U CIOKHBIX BELIECTB
W/WIIM KOJUIEKLIMU TIOJIMMEPOB; KOJUIEKIMS TOPHBIX TOPOA W MHHEpajoB, Tabnuua MeHpeneesa,
yueOHbIe (pUIIbMBIL, IU(GPOBLIE 00pa30BaTEIbHBIE PECYPCHI.

TexHuyeckue cpeacTBa 00yuyeHHs: KOMIBIOTED C YCTPOWCTBAMHU BOCIIPOU3BEACHUS 3BYKA,
IPUHTEP, MYJIbTUMEIUA-IIPOEKTOP C 3KPaHOM, MYJIbTHUMEIUNHAs JO0CKA, yKa3Ka-TIPpe3eHTEep Ul
IIPE3CHTALAMN.

OobopynoBanue Jadoparopum W pado4Yux MecT JIa0DOPATOPHM: MEH3YpPKH, IHIIETKU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JYIbI, MPeIMETHbIC U MOKPOBHBIE CTEKJA, TUIAHIIETHI IS
KaleJIbHBIX peakiyii, (uIbTpoBaibHas Oymara, MPOMBIBAJIKH, CTEKISIHHBIE MPOOUPKH, PE3UHOBBIC
npoOku, (GoHApUKH, HAOOP PEAKTUBOB, CTEKISHHBIC MAJOYKH, IITATHUBBI IJIsi MPOOMPOK; MEPHBIC
[WIMH]PBI, BOPOHKU CTEKJISIHHBIE, BOPOHKH JIeNuTeNnbHble nunuHapudeckue (50-100 mi), cTynku ¢
necTukoM, (appopoBbie YaIIKH, MUHIETH, (UIBTPHl OyMakHbIE, BaTa, Mapisl, 4acOBbIe CTEKJA,
JNEKTPOIUIUTKH, JTAOOPATOpHbIE IITATUBbI, CIMPTOBBIE TOPENIKH, CIIUYKH, MPUOOpP IS MOTyYEHHS
ra3zoB (WK MPOOUpPKa C Ta300TBOAHON TPYOKOI), AepKaTenu sl MPOOUPOK, CKIISTHKH ISl XpaHECHUS
PEaKTHUBOB, pa3aTOYHbIE JOTKH;, xumudeckue crakanbl (50, 100 u 200 mur); mmarenu; MUHIIECTHI;
TUTEJIbHBIC LI, CEKyHOMEpHI (TaiiMepsl), MepHble pooupku (Ha 10-20 mi1) 1 MepHbIE KOJIObI
(25, 50, 100 u 200 mut), BomsHast OaHs (MJIM TEPMOCTAT), CTEKJISTHHBIC TTAJOYKH; KOHUYECKHE KOJIObI
st tTutpoBaHus (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU s ompeneneHus pH u cranpapTHas
WHAWKATOpHAS IIKalla; YHUBEPCaIbHBIM UHAUKATOp; numneTky Ha 1, 10, 50 mu (wnm no3atopsl Ha 1, 5
u 10 mu1), OrOpeTKH Juis TUTPOBAaHUS, MeAMLIMHCKUE mmpHibl Ha 100—150 mu1, nabopaTtopHble W/HIH
aHaJTUTHYECKHE Bechl, pH-MeTphI, cymmibHBIN 1IKad, 1 Ip. TabopaTopHOE 000PYyI0BAHUE.

3.2. UndopMmanmnoHHoe obecrniedeHHe peajqn3alui NporpaMmMbl

1. Jns peanuszauuu mnporpammbl OMOIMOTEUHBIH (QOHA 00pa30BaTENbHONW OpraHU3aIUH
JIOJDKEH MMETh Ie€YaTHbIe W/MIU 3JIEKTPOHHBIE 00pa3zoBaTelbHbIE U MH()OPMALMOHHBIE PECYpPCHI,
PEKOMEH/I0BaHHbIE JJIsi MCIIOJIb30BaHMSI B 0Opa3oBaTENbHOM IIpollecce, HE cTaplle MATH JIET ¢
MOMEHTa U3JJaHusl.

2. PexoMeHyeMble Me4YaTHbIC U3IaHUs MO pealn3aluyu 0011eo0pa3oBaTeIbHON TUCIUITITMHbI

MMpEaACTaBJICHBI B MCTOAUYCCKHUX PCKOMCHAAIUAX IO OpraHnu3alun 06y‘I€HI/I5I.
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3. Pexomenyemple iedaTHBIC U3aHUS TI0 peaTnu3aluy 001eo0pa3oBaTeIbHOM TUCIIUTLITAHBI

OCHOBHbBIE HCTOYHUKH

1 I'abpuensa O.C., OctpoymoB N.I'. Xumus: y4eOHUK ISl CTYACHTOB MPOQECCHOHAIBHBIX
00pa3oBaTeNbHBIX OpraHu3anuii, ocBanBarIuX npodeccuu u creruansHocta CI10. — M., 2022

2 Taopuensu O.C., OctpoymoB W.I'. Xumus g mnpodeccuid M crenuaibHOCTEH
€CTECTBEHHO-HAYYHOI'0 MPO(UIIsA: YyUeOHUK IJi1 CTYIEHTOB MPO(PECCHOHATBHBIX 00pa30BaTEIbHBIX
opraHu3zarui, oceanBaromux npodeccun u crienuanbHoctu CIT1O. — M., 2022

3 Tabpuensn O.C. u gap. Xumuda. Ilpaktuxym: yueb. nocobue [uisi CTYJIEHTOB
npodecCHOHATBHBIX 00pa30BaTENbHBIX OPraHU3alN, OCBAUBAIONINX MPO(YECCHN U CHEIHATBLHOCTH
CIIO. -M., 2022

4 Tabpuenssn O.C.u np. Xumus: nocodue ans noaroroBku k EID: yueb. mocobue s
CTYJIEHTOB MPO(PECCHOHANBHBIX 00Pa30BaTEIbHBIX OpPraHMU3allMi, OCBAUBAIOIIUX MPOPECCUH HU
crnenuansHocta CIIO. — M., 2021

5 I'abpuensu O.C., JIpicoa I'.I'. Xumus. Tectsl, 3a1aun U ynpaxHeHUS: yae0. mocodue st
CTYJIEHTOB MPO(ECCHOHANBHBIX 00pa30BaTEIbHBIX OpraHMU3allMii, OCBAaWMBAIOIIUX MPOPECCHH HU
crnenuansHocTH CI1O. — M., 2020

6 Epoxun FO.M., KoBanesa 1.b. Xumust 11st nmpodeccuii v ciennaibHOCTeH TEXHHYECKOTO U
€CTECTBEHHO-HAYYHOI0 NMpoduiieii: yueOHUK I CTyIEHTOB MNPO¢eCCHOHAIbHBIX 00pa30BaTeIbHBIX
oprasu3zaiuii, ocsanBarouux npodeccuu u - crnenuansHocty CI10.— M., 2021

7 Epoxun 0. M. COopHUK TECTOBBIX 3aJaHUi TO XUMHH: y4eO. mocoOue ans CTyI.
yupexJieHui cpes. npod. oopazosanus. — M., 2021.

8 XUMHS: 2JIEKTPOHHBIN Y4eOHO-METOUYECKUN KoMIuiekc. — M., 2022,

JlonoJHuTeIbHbIE HCTOYHUKH

1 O6 obpazoBannu B Poccuiickoit ®@enepanuu: deaep. 3akoH oT 29.12. 2012 Ne 273-D3 (B
pen. @enepanbubix 3aKk0HOB OT 07.05.2013 Ne 99-d3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne
170-®3, or 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, or
03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3,
¢ u3M., BHeCeHHbIMU DenepanbHbiM 3ak0OHOM 0T 04.06.2014 Ne 145-@3, B pen. Ot 03.07.2016, ¢
u3M. ot 19.12.2016.);

2.Koncrutynus Poccuiickoii @enepariun (prUHATa BCEHAPOIHBIM roiocoBanueM 12.12.1993)
(c yueToM mornpaBoOK, BHECEHHBIX (hefiepalbHbIMUA KOHCTUTYLIMOHHBIMU 3akoHaMu P® o momnpaBkax K

Koncturyrpm PO ot 30.12.2008 Ne 6-DK3, ot 30.12.2008 Ne 7-DK3) // C3 PD.—2009. —Ne 4. — Cr. 445.
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3. ®epepanpHblii 3akoH oT 29.12. 2012 Ne 273-®3 (B pen. ¢enepalbHBIX 3aKOHOB OT
07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne 203-
@3, o1 25.11.2013Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-P3, ot 05.05.2014

4. No 84-D3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECECHHLIMH
®depnepanbHbM 3ak0HOM OT 04.06.2014 Ne 145-D3) «O06 obpazoBanuu B Poccuiickoit deneparum.

5. Tabpuensa O. C., Jlsicoa I'. I'. Xumus: xkHUTA A TpenojaBatess: yde0.-MeTo.
mocooue. — M., 2021.

HNuTepHeT-pecypenbl

1 www. interneturok. ru («Buaeoypoku mo mpeaMeTraMm MIKOJBHON MPOrpaMMBbI»).

2 www. chemistry-chemists. com/ index. html (3iekrponHbIii )xypHaI « XUMUKA U XUMUSI»).

3 www. hemi. wallst. ru («Xumus. OOpa30BaTeNbHBIN CAUT IJIs IKOJIBHUKOBY).

4 www. alhimikov. net (O0pa3oBaTenbHBIA CAMT A MIKOJIHHUKOB).

5 Www. chem. msu. su (DnexTpoHHas 6MOIMOTEKa IO XUMUH).

6 www. hvsh. ru (xypHan «XuMHS B LIIKOJIEY).

7 Www. hij. ru (KypHaI «XUMUS U KHIHBY).
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMUSI OBIIIEOEPA3OBATEJIBHOM
JAUCHUIIJINHBI

KoHTpons ¥ OIEHKAa pPAacCKpBIBAIOTCS YEpe3 YCBOEHHBbIC 3HAHMA W TNPHOOPETCHHBIC
oOy4JarolMMHUCS yMEHUS, HallpaBJIeHHble Ha (QOpMUpOBaHHE OOMUX U HPO(HECCHOHATBHBIX
komneTeHIni. KomreTreHIun AO0KHBI OBITH COOTHECEHBI C HPEIMETHBIMHU pe3yiabTaTamu. Jlis

KOHTPOJISI U OLIEHKH Pe3yIbTaToOB 00yUeHHs MpenoaBareib BRIOUpaeT (GOpMbI U METOIBI C YYETOM

npodeccuoHanu3anuyu 00y4eHus 1o MPorpaMMe JUCIUTLTHHBL.

Koa n HaumMeHoBaHuUe Paznen/Tema
¢opMupyemMbIX KOMIIETEHIUI

Tun oueHoOYHBIX
MepOonpPUATHIA

OK 01. Beioupats cnocoObr | Pasmen 1. Temsr 1.1, 1.2

penieHus 3a/1a4 npogec- | Pasmen 2. Temsr 2.1, 2.2
CHOHAJIBbHON nestenproctn | Pasnen 3. Tema 3.1,3.2, 3.3
NPUMEHHUTENIFHO K Pa3NIUYHbIM Pasnen 4. Tembr 4.1, 4.2, 4.3
KOHTEKCTAM Paspen 5

OK 02. Ucnons3oBath Pazpen 1. Temsr 1.2
COBPEMEHHBIC CPE/ICTBA TIOKMCKA, Pasmen 3. Tema 3.1,3.2,3.3
aHaNn3a U MHTEPIIPETALUN Pasnen 4. Temb1 4.2, 4.3

uHbOpMAaLHK 1 HHpOPMALHOHHbIe | DA31eT 5.
TEXHOJOI'MU 4JIs1 BBIITOJIHCHUA PHBZ[CJ'I 6. Tema 6.1 > 6.2
3aj1a4 MpoeCCUOHANTBHON

Paznen 7.
JIeSITENIbHOCTH
OK 04. O¢ddextuBaO Paznen 2. Temsr 2.2
B3aMMOJIECTBOBATE U PaboTaTh B Paznen 3. Tema 3.3
KOJUIEKTHBE U KOMaH/Ie Paznen 4. Temur 4.2, 4.3
Pasnen 6. Temsr 6.2
Pasznen 7.
OK 07. CognericTBOBaThH Pa3nen 6. Temrr 6.1

COXpaHEHHIO OKpyKaromei cpenpl, | Pasnern 7.
pecypcocOepexeHUI0, TIPUMEHSTh
3HaHUs 00 NI3MEHEHUH KIIMMAaTa,
MPUHIHITEI OEPEKITHBOTO
MPOU3BOCTBA, YPPEKTHBHO
JIECTBOBATh B UpE3BbIYANHBIX
CHUTYaIHsX

IIK 4.3. OcymecTBasTh KOHTPOJIb Paznen 3. Tema 3.1, 3.2
UCIIOJIb30BAHUS U OXPaHbI Pasnen 4. Temn1 4.1., 4.2, 4.3
3€MEJIBHBIX PECYPCOB. Pa3nen 5.

Paznen 6. Temnr! 6.1

Pazgen 7.

IIK 4.4. Pa3pabaTsiBaTh Pasnen 3. Tema 3.1
npupoooxpanusie Meponpusitus. | Pasnen 4. Temsi 4.1., 4.2, 4.3
Pazgen 5.

Paznen 6. Temn1 6.1, 6.2
Pazpgen 7.

-YCTHBIH OIIpOC;

- (ppoHTaANBHEIH OITPOC;

- OIICHKAa KOHTPOJBHBIX
pabor;

- HaOJIFOIEHUE 32 XOJIOM
BBITIOJTHEHHS 1a00paTOPHBIX
pabor;

- OIICHKA BBITIOJIHCHHUA
n1abopaTOpHBIX padoT;

- OIIEHKA TIPaKTHYECKUX
padoT (pereHus
KaueCTBEHHBIX, PACUETHBIX,
poeccnonanbHO
OpPUEHTHPOBAHHBIX 3a7[a4);

- OIIEHKA T€CTOBBIX 3aJ[aHUI;
- HaOJIFOIEHUE 32 XOJIOM
BBIIIOJTHCHU S
WHAWNBUAYAJIbHBIX IIPOCKTOB
Y OIIEHKA BEHITIOJTHEHHBIX
MIPOEKTOB;

- OIICHKA BBITIOJIHCHHUA
JIOMAIITHIX
CaMOCTOSITEIIBHBIX PaboT;

- HaOJro/IeHNE U OIICHKA
pellieHus keiic-3aaay;

- HaOJIIOIEHHUE U OLICHKA
JI€JI0BOM UTI'PHI;

- mud dhepeHIUPOBAHHBIH
3a4yer
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