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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30BATEJIBHOM JUCHUILJIUHBI «XUMUS»

1.1. MecTo AUCHMILINHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

OO6meo0Opa3oBaTenbHas  AMCUMIUIMHA «XHUMHS» U3ydaercs Ha 0a30BOM ypOBHE B
0011e00pa3oBaTeILHOM LUKJIE y4eOHOro I1aHa o0pa3zoBaTenbHON IIPOrpaMMbl
PEKOMEHTyeTCsl U3y4aTh 0011e00pa30BaTeIbHYIO TUCIUILTUHY « XUMHS» B 00beMe 72 Jaca.

Tpy10eMKOCTh TUCIMIUIMHBI «XUMHS» Ha 0a30BOM YpPOBHE COCTaBIISIET 72 yaca, U3 KOTOPBIX
64 yaca — 6a30BbIif MOAYJb (6 pas3ienoB) U 6 YacOB — MPUKIIATHON MOy b (1 pa3zen), BKIIFOYArOTHi
MIPAKTUKO-OPHEHTUPOBAHHOE COCPKAHNE KOHKPETHOU Mpodeccruu Win CreHaIbHOCTH.

[TpuknagHOit MOIY/IH BKJIIOYACT OAMH pa3fen. Paznmen 7 «XumMus B ObITY M TPOU3BOCTBEHHON
JESTEIIbHOCTH YeI0BEKa» pealln3yeTcs A Bcex Mpodeccuii/CrenuaibHOCTe Ha MaTepuale Kelcos,
CBSA3aHHBIX C OKOJOIMYECKONl 0e30MacHOCThIO M  OLEHKOM MOCIEACTBHI  OBITOBOW H
MIPOM3BOJICTBEHHON JIEATEIHHOCTH, MO OTpacisM Oynymed NnpoPecCHOHANBHON esATEIbHOCTH
oOyyJaronuxcs.

[lepron oOydeHuss © pachpeneieHHe IO CeMecTpaMm OmpefenseT oOpa3oBaTeinbHAs
OpraHHU3aIMs CaMOCTOSTENBHO, C YY€TOM JIOTHKU (OPMHUPOBAHUS MPEAMETHBIX Pe3yIbTaTOB, OOIIUX
U TpodeCCHOHATBHBIX KOMIICTCHIINH, MEXIPEAMETHBIX CBS3€H ¢ JAPYTMMH JIHCIHTILIHHAMHE
0011eo0pa3oBaTeabHOro U 001EenPoheCCHOHATBLHOTO UKIIOB Y4eOHOTO MIIaHa.

1.2. llesin ¥ MUIaHUPYeMbIe Pe3yJabTAThI 0CBOECHHS THCIHUTLIUHBI

1.2.1. Hesu 1 32124 AUCHUILIMHBI

CopepxaHue MPOrpaMMbl OOIICO0pa30BaTENBHON TUCIHUILTUHBI «XHMHS» HAIpPaBICHO HA
JIOCTMKEHUE CIEAYIONIUX LeJIeH:

- dbopMHUpOBaHHE CHUCTEMbl XMMHYECKHUX 3HAHUM KaK Ba)XHEHIIEH COCTaBIISIONMIEH
€CTCCTBCHHO-HAYYHOW KapTHUHBI MHUpPA, B OCHOBE KOTOPOW JIeKAT KIIFOUEBHIC TIOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHBl W TEOPUU XHMHUHU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE W MOHMMAaHUE
CYITHOCTHU JOCTYITHBIX 000OIIEHIIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPHEH UX
pa3BUTHUS U CTAHOBJICHHUS,

— dbopMupoOBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX PEaKIMi, HEOOXOMWMBIX I MPUOOPETCHUS YMECHHA OPHEHTHPOBATHCS B MHpPE
BEIIECTB U XUMHUYECKHUX SBIIEHUH, UMEIONINX MECTO B MPUPOJE, B MPAKTUUECKONW M MOBCETHEBHOM
KU3HU;

- pa3BUTHE YMEHUW U CIOCOOOB JCSITEILHOCTH, CBSI3aHHBIX C HAOJIOJICHUEM H
OOBSICHEHHEM XHMHUYECKOTO HKCIEPUMEHTa, COONIOJCHHEM IMpaBui 0e30MacHOro OOpalieHus C
BCIT[CCTBAMH.

3agauu AUCHMILINHBI:

1) chopMUpPOBaTh TOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX TIPOIECCOB U
SBIICHUH B OKpY)KAIOIIEH cpeie, a TAaKXKe UX CBA3h C IeIOCTHON HAyYHOW KapTHHOW MUpa U IPYTHUMH
€CTECTBCHHBIMU HayKaMH,

2) pa3BUTh YMEHHUS COCTaBIATH (OPMYIbI HEOPTaHMYECKUX M OPraHUYECKHX BEIIECTB,
YpaBHCHUS XHMHUYECKHUX pEaKnui, OOBSICHATh WX CMBICT, WHTEPIPETUPOBATh PE3YJIBTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) c(hOpMHUPOBATh HABBIKM MPOBEICHUS MPOCTCHINNX XUMUYSCKUX IKCTICPUMEHTATBHBIX
WCCJICIOBAaHHUI C COOJIOACHHEM MpaBUI OE30MaCHOTO OOpaIIeHHs C BEIIeCTBAMU M J1a00paTOPHBIM
00opy0BaHUEM;

4) pa3BUTh yMEHHUS HAaXOAWTh, AaHATU3UPOBATh M HCIIOJIB30BaTh HWHGPOPMAIUIO
XUMHUYECKOTO XapakTepa W3 Pa3IMYHBIX HH()OPMAIMOHHBIX HMCTOYHHUKOB, BKJIIOYAsS YYEOHYIO
JTUTEepaTypy, HaydyHbIe MyOINMKAIMU K HHTEPHET-PECYPCHI;

5) chopMHPOBAaTh YMEHHUS MPOTHO3UPOBATH IOCICACTBHS CBOCH JIEATEIBHOCTH U
XUMHUYECKUX TPUPOJTHBIX, OBITOBBIX M IPOU3BOJCTBEHHBIX TPOIECCOB, YYHUTHIBAS BO3MOKHBIE
9KOJIOTHYECKUE U COITUATBHBIE BO3ICHCTBHS,



6) chopMUpOBaTh MOHMMAaHHWE 3HAYMMOCTH JIOCTHIKEHUH XUMHYECKOW HAayKd U
TEXHOJIOTHH JJIsl Pa3BUTHUS COLUATIBLHON U MPOU3BOJICTBEHHOU cpep C yMEHHEM MPUBOIUTH MIPUMEPHI
UX MPUMEHEHUSI B Pa3IMYHBIX cepax KU3HU.

1.2.2. Ilnanupyemble pe3yabTaThl OCBOEHHSI 001e00pPa30BaTEIbHON JMCHUIJIMHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocoboe 3HayeHne o01eo0pazoBaTeNbHas AUCUUIUINHA «XUMUS» UMEET NMpH (HOPMUPOBAHUU
u pazsutun OK 01; OK 02; OK 04; OK 07 u IIK, npeacraBieHHbIX B akTyann3upoBaHHbIX OI'OC
CIIO CHELMATIbHOCTH.



Koa u
HAHMEHOBaHMHeE
(popmupyembIx
KOMIIeTeHIN i

H.]IaHl/IpyeMble PE3yJbTAaThI 0OCBOCHUA TUCIHHUIIJINHBI

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats
CIIOCOOBI peLIeHUs
3a7a4
npodeccroHanbHON
JeSITeIbHOCTH
INPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

Oo61mmue
JInyHoCTHBIE pe3yJbTAThl JOJKHBI OTPaKaTh B
YacTH:
TPYA0OBOI0 BOCIUTAHUS:
— TOTOBHOCTh K  TpPydy, OCO3HaHHWE IIEHHOCTHU
MacTepCTBa, TPYIOIIO0HE;
— TOTOBHOCTH K AKTHBHOM JIEATENHHOCTH

TEXHOJIOTHYECKOM M COUHMAIBHOW HAIMpPaBIECHHOCTH,
CIIOCOOHOCTh ~ MHHIIMHUPOBATh,  IUIAHUPOBATH |
CaMOCTOATENILHO BBITIOJIHATH TAKYIO JACSITEIBHOCTD;

— WUHTEpeC K pa3uyHbiM chepam mpodecCHOHATHHON

JeSITEIbHOCTH.
MeTtanpeameTHble pe3yJabTaThl J0JKHbI OTPAXKATh:
OBananenue YHUBEPCAJIbHBIMH Y4eOHBIMH

MO3HABATEJIbHBIMH JIeHCTBUSIMH:

a) 0a30BbIe JJOTHYECKHE IeHCTBHS:

—  CaMOCTOSTENbHO (POPMYIUPOBATH U AKTYATH3UPOBATH
npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBATb CYHICCTBCHHLIﬁ IMPU3HAK 501051
OCHOBaHUSl /Jisi CpaBHEHHUSA, KIacCUPHUKAIUU U
0000IIICHHS;

—  ONpenensiTh e TS TeIIbHOCTH,
mapaMeETpPhl U KPUTECPHUU UX JOCTUIKCHUA

— BBIABJTH 3aKOHOMCPHOCTH W HIPOTUBOPCHUSA B
paccMaTpuBaEMBbIX SIBJICHUSX;

— BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OILICHUBATh
COOTBCTCTBHE PE3YJIBTATOB LECJIAM, OHCHHUBATHL PUCKU
MOCJIEJCTBUI AEATEIbHOCTH.

0) 0a3oBbIe HCCJIEN0BATEIbCKHUE IEHCTBUS:

— BIIQJIETh HaBBIKAMH y4e€OHO-HCCIICIOBATEIBCKOH U

3a/1aBaTh

JucuunInHapHble pe3ybTaThl 10JKHbI OTPAKATH:

IIP6 01. chopMHpPOBAaHHOCTH MPEACTABICHUN: O XUMHUYECKOMN
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOM KapTHHBI MHpa, PpOJIU
XUMHH B TO3HAHUM SBJICHUH NPUPOIBL, B (OPMUPOBAHUU
MBIIUICHUSI ¥ KYJAbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJIBLHOU
IPaMOTHOCTH, HEOOXOAMMOW [UIsl PElICHUS MPaKTUYECKUX
3a7a4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

ITP6 02. BrageHue cucTeMOW XMMMUYECKUX 3HAHHM, KoTopas
BKJIIOUAET:  OCHOBOMOJIATAIOIIME  TMOHATUS  (XUMHUYECKUN
DJIEMEHT, aToOM, O3JIeKTpOHHas o00oJoYka aroma, s-, p-, O-
AIIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJia, BaJICHTHOCTD,
ANIEKTPOOTPHULIATEILHOCTh, CTENEHb OKUCICHMS, XUMHUYECKas
CBsI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM, YriaepoaHbIi
ckener, (yHKIUOHaJIbHAs TIpylna, pagukal, H30MepHs,
MU30MEPBI, TOMOJIOTUYECKUN PsA, TOMOJIOTH, YIJIEBOJOPOJBI,
KHCIIOPOJI- U a30TCOepXkalllie COEAMHEHUs, OHWOJIOrMYecKu
aKTHBHBIE BellecTBa (yIJIE€BOABI, XKHUPBI, OENKH), MOHOMEp,
MOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISPHBIE
COEJMHEHUs, KPUCTAIJIMUECKasi pelleTKa, TUIbl XUMHUYECKUX

peakuui (OKHCITUTENbHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHAOTEPMUYECKHE, PpEaKIUd HOHHOTO OOMeHa), pacTBOD,
AJIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOIUTHYECKAS
JIACCOLMANMs, OKHUCIUTENb, BOCCTAHOBHUTENIb, CKOPOCTH

XUMUYECKOW PEAKIMU, XUMHYECKOE paBHOBECHE), TEOPHUU U
3aKOHBI (TE€OpUS XHUMHUYECKOTO CTPOCHHUS OPTraHUYEeCKHX
Bemects  A.M. DbyrnepoBa, Teopus 3IEKTPOIUTHYECKOMN
Jccouranuu, nepuoanueckui 3akon .M. MenneneeBa, 3akoH
COXpPaHEHUsI MAacCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUMA S3BIK
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MPOEKTHON JEATeITbHOCTH, HABBIKAMU DPa3pelICHUS
npo0em;

BBISIBIISITh  NPUYMHHO-CIICJICTBEHHBIC  CBS3M U
aKTyallu3UpOBaTh 3aJady, BBIJIBUTaTh THUIOTE3y €e
peleHsI, HAXOIUTh apTyMEHTBHI Ui JT0Ka3aTeIbCTBa
CBOMIX YTBEPXKICHHH, 3aJaBaTh MapaMeTpbl W
KPUTEPHUH PEIICHHUS,

aHAJIM3UPOBATh TMOJTYYCHHBIC B XOJI¢ PEIICHUS 3a]auu
pE3yIbTaTHI, KPUTHYCCKH OIICHUBATH 1704
JOCTOBEPHOCTb, TPOTHO3UPOBATh U3MECHEHHE B HOBBIX
YCIIOBUSX;

YMETh TICPEHOCHTHh 3HAHUS B II03HABATCIBHYIO H
MPAKTUYECKYIO 00JIACTH KU3HEICATEIBHOCTH.

XMMUH, (PAKTOJIOTUYECKHE CBEIEHHS O CBOMCTBAax, COCTaBe,
MOJIyYUeHUH U O€30MacCHOM HCIONb30BAHUM  Ba)KHEHIINX
HEOPraHMYECKUX M OpraHM4eCKMX BELIECTB B OBITY U
MPAKTUYECKOHN JESITeIbHOCTH YEJIOBEKa;

I1P6 03. chopMHUPOBAaHHOCTh YMEHUH BBISBIISATH XapaKTEpHBIC
MNPU3HAKA U B3aUMOCBSI3b H3YYEHHBIX MOHITHH, NTPUMEHSTH
COOTBETCTBYIOIIME TIOHATUS IIPU ONHUCAHUU CTPOEHUS U
CBOICTB HEOPraHMYECKMX M OPraHMYeCKHX BEIIECTB U HX
IIPEBPALICHN; BBIBIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
MOHATUSIMHA U TIPEJCTABICHUSMHU JAPYTUX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

IIP6 04. cdopMUPOBAHHOCT, YMEHHH  HCIOJIB30BaTh
HAaUMEHOBAHMSI XMMMUYECKHUX COEIMHEHUN MEXAYHapOIHOIO
COI03a TEOPETHUYECKON M MPHUKIAJIHON XMMHUU U TPUBHAILHBIC
Ha3BaHMsI BAKHEHIINX BEIIECTB (3TUJIEH, alleTUJIEH, [NINLIEPHH,
denon, Gopmanbierui, ykCycHas KUCIOTa, TIIUIMH, YrapHbIH
ra3, yrjieKuCIlblil ra3, aMMHaK, TaiieHas: U3BEeCTb, HEralieHas
U3BECTh, NHTHEBAsI COJa W MAPYIHX), COCTABIATH (HOPMYIIBI
HEOPraHWYeCKHMX M OpPraHMYECKHUX BEIIECTB, YPAaBHEHMS
XUMHUUYECKHX pPEaKIHi, OOBACHATh MX CMBICI; MOATBEPKIATh
XapaKTepHbIE XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMHU U 3aIHUCSIMH YpaBHEHUN
XUMHUYECKUX PEAKIUH;

NP6 05. cdopMHPOBAHHOCTL yMEHUH  YCTaHABIIMBATH
MIPUHAIE)KHOCTh M3YYEHHBIX HEOPTraHUYECKUX u
OpraHMYECKUX BEIIECTB K ONpeAeNeHHbIM KJlaccaM U TpyIaM
COCIMHEHUH, XapaKTepU30BaTb HUX COCTaB M BaXHEHIINe
CBOICTBA; OIPENIEIISITh BUJIbI XAMWUYECKHAX CBsI3ei
(xoBazieHTHasi, MOHHAs, METaJUIMYecKasi, BOJOPOJIHAs), THUIIBI
KPUCTAIJIMYECKUX PEHIEeTOK BEUIeCTB; KJlaccu(UIUPOBATH
XUMUYECKUE PEaKLnH;

I1P6 07. cpopMUpOBaHHOCTh YMEHUN MPOBOJUTH PacueThl MO
XUMHUYECKUM (QOopMyJaM U YpaBHEHUSM XUMHUYECKUX peakiui




C HCIIOJIb30BaHHEM (DU3UYECKHX BEJIWYHMH, XapaKTEPH3YIOLINX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMma
(HOpManibHBIE ~ YCJIOBUSI) Ta30B, KOJIMYECTBA  BEILECTBA;
UCIOJIb30BaTh CUCTEMHbIE XUMHUYECKUE 3HAHUS Ul NPUHITUA
peIJ_IeHI/If/’I B KOHKPCTHBIX JXKU3HCHHBIX CUTyallUsAaX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM.

OK 02. Hcnonb3oBaTh
COBpPEMCHHBIC
CpeCcTBa MOUCKaA,
aHaym3a u
UHTEPIpPETauN
uHpopmanuu u
UH(POPMALIMOHHEIE
TEXHOJIOTUH TSI
BBITTOJIHEHUS 32,144
npoeCCUuOHATIBLHON
JeSITeTbHOCTH

JINYHOCTHBIE PpPe3yJbTAaThl JOJKHBI OTPaXaTb B

YacTu:

HEHHOCTU HAYYHOI'0 NIO3HAHMS:

— cOpMUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKu W  OONICCTBEHHOHW TPAKTHKH,
OCHOBAHHOTO Ha Jjasnore KYJBTYP,

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa B
HOJIUKYJIBTYPHOM MUDE;

— COBEpLICHCTBOBAHHE SA3BIKOBOM M  YHMTATEJIbCKOM
KYJIbTYpPbl Kak CpEICTBAa B3aUMOJICHCTBUS MEXIY
JIOABMH U TTIO3HAHUS MUPA.

MertanpeameTHble pe3yJbTaThl J0KHbI OTPAKATH:

Osuanenue YHHBEPCAJIbLHBIMH y4eOHbIMH

NMO3HABATEJbHBIMU AeHICTBUAMM:

B) pa0orta ¢ nHopmManmeii:

— BIQJETh HAaBbIKAMHM MOJY4YeHHUs HMHYOpPMaLUM U3
HUCTOYHUKOB  pa3HbIX  THUIIOB,  CaMOCTOSITEJIBHO
OCYILECTBIATh IOWCK, aHAJIN3, CHUCTEMAaTH3alUI0 H
MHTEpIpeTaluio MHPOPMAUU DPA3JIUYHBIX BUIOB U
¢bopM npencTaBieHMs;

— CcO03/aBaTh TEKCTHI B PA3JIMYHBIX (OpMaATaX C YUETOM
Ha3HaueHUs: MHPOpMalMU U 1EJIEBOM ayJUTOPUH,
BbIOMpas oNTUMalbHYI0 (OpMy NpPEICTaBICHUS U
BU3YyaJIH3alUy;

— OLIEHUBATh JIOCTOBEPHOCTb,
uHbOpMallUK, €€ COOTBETCTBHE

JIECTUTUMHOCTD
IMPpaBOBbBIM n

JucuuninHapHubie (MpeAMeTHbIE) Pe3yJbTAThl U JA0JLKHBI
0TPaXKATh:

ITP06 06. Bi1ageHNE OCHOBHBIMU METOJIaMU HAyYHOTO ITO3HAHUS
BEIIECTB U XMUMHUYECKHUX SIBICHUU (HAOIIOACHHE, M3MEpEeHHE,
HKCIEPUMEHT, MOACITHPOBAHNE);

IIP6 07. chpopMUpOBaHHOCTh YMEHUN MPOBOJUTH PACUEThI MO
XUMHYECKUM (QOopMyJiaM U YPaBHEHUSIM XUMHUYECCKUX pEaKInid
C UCMOJb30BaHUEM (UBNYECKUX BEIUYHMH, XapaKTEPU3YIOIIHX
BEIIECTBA C KOJMYECTBEHHOHM CTOPOHBI: MAacchl, 0O0beMa
(HOpMalibHBIE ~ YCIIOBHUSI) Ta30B, KOJMYECTBA  BEILIECTBA;
UCIIOJIb30BAaTh CHCTEMHBIC XUMHUYSCKUE 3HAHUS IS TPUHSATHS
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYallUAX, CBSI3AHHBIX C
BEIICCTBAMH U UX PUMCHCHHEM;

IIP6 08. cdopMuUpOBaHHOCTH YMEHUH IUIAHUPOBATH U
BBITIOJHATh ~ XUMWYCCKUH  JOKCIEPUMEHT  (TpeBpaiieHus
OpraHMYECKUX BEUIECTB MPHU HATPEBAHWH, MOJYYCHHUE STUIICHA

M H3YUYCHHE €ro CBOWCTB, KaueCTBEHHBIC pEAKIMU Ha
anbJETUbl, Kpaxmall, YKCYCHYIO KHCIOTYy; JeHaTypauus
OCKOB TPU HAarpeBaHWU, IIBETHBIE pEAKIMU OENKOB;

NPOBOJUTHh PpEaKIUH HOHHOIO OOMEHa, ONpeAeNsTh Cpeay
BOJHBIX PacTBOPOB, KauyeCTBEHHbIE pPEAKIMH Ha CyiIbQaT-,
KapOOHAT- U XJIOPUA-aHUOHBI, Ha KAaTHOH aMMOHHS; pellaTh

SKCIEPUMEHTAIbHBIE 3a7auu 1o TemaM "Mertamnel" U
"Hemetannsl") B COOTBETCTBUM C NPAaBWJIAMU TEXHHUKHU
0e3omacHOCTH  TpU  OOpameHuH C  BEHIeCTBAMHU U

71a00paTOpPHBIM  00OPYAOBAaHUEM; MPEACTABIATh PE3YIbTaTh
XUMHYECKOT0 3KCIepuMeHTa B (QopMe 3alucu ypaBHEHUMH
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MOPaJIbHO-3TUYCCKUM HOPMaM;

— BJAJNeTh HABBIKAMHU pACMO3HABAHUS W  3aIlIUTHI
nHpopmanuu, UHOOPMAITMOHHOW  OE301aCHOCTH
JTUYHOCTH.

COOTBETCTBYIOIIMX peaKIUid U (GOPMYJIMPOBaTH BBIBOJABI Ha

OCHOBE ATHX PE3YJIbTATOB;
P66 09. chopMupOBaHHOCTE YMEHHUS  aHAJIU3UPOBATH
XUMUAYECKYI0 HH(POpMAIMIO, TOJy4aeMyl M3  Pa3HBIX

HUCTOYHUKOB (CpeACTB MaccoBoi mH(popmanuu, cetb HTEepHET
U JIPYTHE).

OK 04. D¢ddexTuBHO
B3aUMO/ICHCTBOBATH U
paborartsb B
KOJUIEKTHBE U
KOMaH/J1e

JIMYHOCTHBIE Pe3yJIbTAThI

4acTu:

IPakIaHCKOr0 BOCIIMTAHUSA:

— TOTOBHOCTb BECTM COBMECTHYIO JESTEIbHOCTh B
HWHTEpecax rpakIaHCKOro OOIIECTBa;

— YyMEHME  B3aUMOJEWUCTBOBaTH C  COLMAJIIbHBIMU
WHCTUTYTAMU B COOTBETCTBUU C HMX (DYHKIHSIMH M
Ha3HAYCHUEM.

MertanpeameTHbie pe3yabTaThl J0JKHBI 0TPAKATD:

OBJajeHue YHUBEPCAJbLHBIMH KOMMYHUKATHBHBIMHU

JeHCTBUSAMM:

0) coBMecTHAs1 1eATeIbHOCTD.

— IIOHMMATh u HCIOJIb30BaTh IIpEeUMyLIECTBa
KOMaHJHOW U UHJIMBUyaIbHOU pabOThI;

— TMpUHUMATh  LEJIH  COBMECTHOM  JIESITEIbHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH JEHUCTBUSA IO €€
JOCTHIXKECHHUIO: COCTAaBIISITh IJ1aH JIeHCTBHIA,
pacmpenensaTh pojid ¢ y4eTOM MHEHUM YYaCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI.

OBinaseHue  yHMBEPCAJBHBIMM  PeryJsTHBHBIMH

JeHCTBUSAAMU:

r) NPpUHSATHE Ce0s M APYTUX JIOJCH:

— TPUHUMATh MOTUBBI U APIYMEHTHI JPYTUX JIIOJEH Mpu
aHaJM3e pPe3ybTaTOB AEATEIIbHOCTH;

— TMpHU3HABaTh CBOE MPaBO MU MPABO APYrUX JIOJIEH Ha
OIMOKHU;

— pa3BHBaTh CIMOCOOHOCTh MOHWUMATh MHUpP C TO3HUIUHU

AOJIZKHBI  OTpakaTb B

I[I/ICIII/IHJII/IHapHLIe (HpeHMeTHLIe) pe3yjJbTaTbl U JOJKHbI

OTpPakKATh:
IIP6 08. cdopMUPOBAHHOCTH YMEHUH IUIAHUPOBATH U
BBIIIOJIHATh ~ XUMHUYECKUH  AKCIEpUMEHT  (TpeBpalieHus

OpraHN4YCCKUX BCHICCTB IIPU HArpC€BaHUU, IMOJTYYCHHC ODTUJICHA

U W3Yy4YCHHE €ro CBOWCTB, KAUECTBCHHBIC pEAKUUU HaA
QIBJETUIBI, KpaxMaJl, YKCYCHYIO KHCIOTY; JAcHaTypauus
OelKOB TMpH HarpeBaHWM, I[BETHbIE peaklUu OEJIKOB;

MPOBOJIUTh PEAKIIMM HMOHHOTO OOMEHa, OMPENeNsITh Cpexy
BOJHBIX PacTBOPOB, KayeCTBEHHbIE pEAKIUH Ha Cyibdart-,
KapOOHAaT- W XJOPUI-aHUOHBI, HA KaTHUOH aMMOHWUS; peliaTh
SKCIEPUMEHTAIbHBIE 3aauu 1o TemaM "Mertamisl" wu
"Hemetannbl") B COOTBETCTBMM C IpaBWJIaMU TEXHUKU
Oe3omacHoCTM  TpH  OOpalieHMH ¢  BellecTBaMH U
a00paTOpHBIM  O0OpPYAOBaHUEM; TPEJCTABISATh PE3yJIbTAThI
XMMHUYECKOTO JKCIIepUMEHTa B (opMme 3alucu ypaBHEHUU
COOTBETCTBYIOIIUX PEAKIMH W (GOPMYITHPOBATH BHIBOJBI Ha
OCHOBE 3THX PE3YJIbTATOB.
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APYTOTo YesIoBEeKa.

OK 07.
CopeiicTBOBaThH
COXPaHEHHUIO
OKpY>Karollel Cpeibl,
pecypcocOepeKeHHUIO,
IPUMEHATH 3HaHUA 00
M3MEHEHUH KJIMMara,
TIPUHIIAIIBI
OEPEIKITUBOTO
MIPOU3BO/ICTBA,

3 pexTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUIX

JInyHOCTHBIE pe3yJIbTaThI

AOJIKHBI  OTpPaKaThb B

yacTu:
IKOJOI'M4€CKOro BOCIIMTaHUusA:

cOPMUPOBAHHOCTh ~ SKOJOTHMYECKOH  KYJIBTYpHI,
MMOHMMAHUE BIMSIHUS  COLUATBHO-3KOHOMHYECKHUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHONW M COLMAILHOM

cpenbl,  OCO3HAHHME  MJIOOAIBHOrO  XapakTepa
9KOJIOTUYECKUX MPOOIIEM;
IUTAHUPOBAHWE M  OCYIICCTBICHUE JCHCTBUH B

OKpYJKarollled Cpele Ha OCHOBE 3HaHWA Lelel
YCTOWYMBOI'O Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENpPUITHE ACUCTBUM, MPUHOCSIIUX BpEL
OKpY>Kalollen cpere;

yYMEHHE IIPOrHO3UPOBATh

9KOJIOTUYECKHE  IOCIE/ICTBUS
JEWCTBUI, IPEIOTBPALIATH UX.

HeOIaronpusTHBIC
HpeIIPUHAMAEMBIX

MertanpeaMeTHbie pe3yJibTAThl J0JIAKHBI OTPAKATH:

OsBJaanenue

YHHUBepCaJbHbIMU Y4eOHBIMH

NMO3HABATEJIbHBIMU JACHCTBHAMM:
B) padoTa ¢ unopmaumeii:

WCIIOJIb30BaTh  CpelIcTBa  WH(MOPMAIMOHHBIX |
KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTUH B  pEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHHU3aIMOHHBIX 3a1a4 c COOIOICHHEM
TpeOOBaHUN HSPrOHOMHUKU, TEXHUKH OE30MacCHOCTH,
TUTUEHBI,  pecypcocOepexeHHs,  MPaBOBBIX U
TUYECKHUX HOPM, HOPM UH(OPMATMOHHON
0€30I1aCHOCTH.

JAucnuninHapHbie (nMpeaMeTHbIe) Pe3yJabTAaThbl U J0JIKHBI
0TPakaTh:

IIP6 01. chopMHpPOBAaHHOCTH MPEACTABICHUN: O XUMHUYECKOM
COCTaBJISIOLIEH €CTECTBEHHOHAYYHOM KapTHHBI MHpa, pOJIU
XUMHH B TIO3HAHUM SBJICHUH NPUPOIBL, B (OPMUPOBAHUU
MBIIUICHUSI W KYJIBTYPBl JUYHOCTH, €€ (yHKIIMOHATHHON
IPaMOTHOCTH, HEOOXOAUMOW [UIsl pPElICHUS MPaKTUYECKUX
3a7a4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

IIP6 10. cdhopmupoBaHHOCTP YMEHMM COOJIIOATH IpaBUIIA
HKOJIOTMYECKH IIeIeCO00pa3HOro TMOBENEHUs B OBITY U
TPYJOBOH JEATEIBHOCTH B LEJSIX COXPAHEHUSI CBOETO 3/10POBbSI
U OKpYXalolled NpUpOIHON Cpeabl; yYUTHIBATH OIMACHOCTH
BO3/ICIICTBUSl Ha JKMBBIE OPTaHU3MbI ONPEEIECHHBIX BEIIECTB,
MOHMMAsl CMBICII TOKa3aTeNdsl MPEeAeNbHOM  JOMyCTHMOMN
KOHLIEHTpAaLUH.

1K 3.2. BeinonssITh MeponpusiTHs Mo o0ecnevyeHno 0€30M1aCHOCTH Ha TPaHCIIOPTE.
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2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA30OBATEJILHOM

JANCHUITJIMHBI « XUMMWUSA»

2.1. O0beM TMCHUILVIMHBI U BUABI Y4eOHO# padoThl

Buj yueOHoit padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 72
B T.4.

OcHoBHOe coJep:kaHue 64
BT. U..

TeopeTudeckoe o0ydeHue 30
PAKTUYECKHUE 3aHSTUS 24
nabopaTOpPHBIE 3aHATHS 10
IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE CO/leP:KaHMe (CodepKaHue 6
MPUKJIAJTHOI0 MOIYJIfA)

BT. U..

TeopeTudecKkoe o0ydeHue 2
IIPAaKTUYECKUE 3aHATUS 4
Ipomexyrounas arrectamus (auddhepeHInpPOBaHHBIN 3aUeT) 2
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2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

HaumeHoBaHue Conep:kanue yueOHOro Marepuaja (OCHOBHOE ¥ NPodeccHOHAILHO OPHEHTHPOBaHHOe) O0bém | DopMupyemble
pa3/ieJioB M TeM J1a00paToOpHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIATHONH MO1YJIb 4YacoB | KOMIIETeHUMH
1 2 3 4

Conep:xaHue y4eOHOro MaTepuaja 64
Paznen 1. TeopeTuyeckue 0CHOBbI XMMHH 16
Tema 1.1. Conep:kanue y4eOHOT0 MaTepHuaJia 2 OK 01
OcHOBHBIE XUMHUECKUH 3JIeMeHT. ATOM. SIIpo aToMa, U30TONIBl. DJIEKTPOHHAs 00010YKa. DHEpreTuuecKue
XMMHUYECKHE TIOHATHUS |ypOBHH, MOIYpPOBHH. ATOMHBIC opOuTanu, s-, P-, d- smemeHThl. OCOOCHHOCTH pacIpeeICHuUs 1
U 3aKOHBI, CTPOCHHE |3JIEKTPOHOB 110 OPOMTAIsIM B aToMax 3JEMEHTOB HEPBBIX UYETBHIPEX IMEPHUOAOB. DIEKTPOHHAsS
dTOMOB XUMHNYCCKHUX KOH(l)I/IpraHI/Iﬂ aToMOB. OCHOBHBIE XMMHYECKHE 3aKOHBI
3JIEMCHTOB IlpakTH4yecKue 3aHATHSA

[Ipaktuueckass pab6ora Nel. «OcHOBHBIE KOJWYECTBEHHBIE 3aKOHBI B XUMHH U PacyeThl IO

YPaBHEHUSM XMUMUYECKUX PEaKIHiD».

OTtHocuTeNnbHBIE aTOMHAs U MOJIEKYJsIpHas Maccbl. MomsipHas Macca. KomnuecTBo BelecTBa. 1

MaccoBas nosis BeuiectBa. 3akoH ABorajipo. MossipHblil 00beM razoB. OTHOCUTENbHAS MJIOTHOCTh

razoB. Pacdersl Mo ypaBHEHMSM XHMHUYECKMX PEAKLIUN C HCIOJIB30BAHUEM MAaCCOBOM 0JIH

BEIIeCTBa, 00beMa (HOpMaJIbHBIE YCIIOBHSI) T'a30B, KOJMYECTBA BEIIECTBA
Tema 1.2. Copnepxxanue y4yeOHOro MaTepuaJia 2 OK 01
Ilepronnyeckuii 3akoH | [IpakTHyecKkue 3aHATHS OK 02
u [eproanueckas |TIpaktuyeckast pabora Ne2. «/3ydeHune meproIUUeCKUX 3aKOHOMEPHOCTEH M MX B3aUMOCBSI3H CO IIK 3.2
CHCTEMa XHMHYECKHX |CTPOECHHUEM aTOMOBY.
onementoB  JI. . (Tlepmoamveckast cucrema xummdeckux siementoB J[.M. MenneneeBa. CBs3b MEPHOIUYESCKOTO 2

MeHﬂeneeBa, HUX CBA3b

c COBPEMEHHOM
TeopUei CTPOEHUs
aTOMOB

3aKOHa U Hepnozu/lqecxoﬁ CHUCTEMBbI XUMHUYCCKUX 3JICMCHTOB C COBpeMeHHOﬁ TeOpI/IeI\/'I CTPOCHUA
daTOMOB. 3aKOHOM€pHOCTI/I N3MCHEHHS CBOMCTB XHMHYCCKHX 9JICMCHTOB, o6pa3yeMr,1x nMH
MPOCTBIX W CJOXKHBIX BCHICCTB IO I'pylIlaM W IEpHoaaM Hepno;lnqecxoﬁ CHCTEMBbI. 3HAauCHUE
NEPUOANYICCKOro 3aKOHa U CUCTEMBI XUMHWYCCKUX 3JICMCHTOB HI/I MeH)IeJ'IeeBa B Pa3BUTHHU HAYKH.

! O6paszoBarenbHas OPraHKU3aIys BIPABE CAMOCTOSTENLHO ONPEAENATh MOCIE0BATENLHOCTS H3YUEH s PA3IeoB U TeM, BXOAAIINX B HHUX, a TAKKe NIEPepacIIpeaeNsaTh KOIHIECTBO
Y4acoB JIJISI OCBOEHHS 00y4JaloMMMHUCs Y4e0HOTO MaTepraa, C yIeToM JIOTUKH (GOPMHUPOBAHUS TUCITUIIMHAPHBIX PE3yIbTaTOB, OONIINX U MPO(ECCHOHATBHBIX KOMIIETCHIINH,
MEXIPEIMETHBIX CBSI3€H ¢ IPYTHUMH TUCIUIUITMHAMHU 00111e00pa30BaTeIbHOr0 U 00IIenpodeccHoHaIbHOTO IuKIoB yaeoHoro miana OIT CITO.
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VYcTaHOBIIEHHE CBS3M MEXAY CTPOCHMEM AaTOMOB XHMHUYECKHX JJIEMEHTOB U IMEPHOIUUYECKUM
U3MEHEHHUEM CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COEAMHEHUN B COOTBETCTBUU C IOJOKEHUEM
Ilepuonuueckoil cucremsl. PemieHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHUi Ha
XapaKTepu3aluil0 XUMUYECKUX OJIIEMEHTOB «MeTtajuimueckue / HeMeTaNIM4ecKue CBOWCTBA
XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBHUM C HX 3JEKTPOHHBIM CTPOCHMEM U IIOJOXEHUEM B
IIEPUOMYECKON CHUCTeMe XUMUYEeCKUX ieMeHToB JI. M. MenneneeBay

Tema 1.3.

Crpoenue  BelecTBa
u npupoaa
XAMHYECKON CBSI3H.
MHoroob6pasue
BEIIIECTB

Conep:kaHue y4eOHOT0 MaTepHuaJia

CtpoeHue BemiecTBa. XUMUYecKas CBsI3b. BUIbI XUMUYECKOM CBS3M (KOBaJIGHTHAs HEMOJIApHAs U
MOJISIpHAsl, HOHHAsS, MeTaJTN4ecKasi). MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHUYECKON CBSI3U
(oOMeHHBII u JIOHOPHO-AKIIETITOPHBIN ). Bonoponnas CBSI3b. BanenTtHocTs.
DneKTpooTpUuliaTeabHOCTh. CTeneHb okucieHus. oHbI: KaTHOHBI U @aHUOHBI

IIpakTH4yeckue 3aHATHS

[Tpaktuyeckas padora Ne3. «CTpoeHune BemecTBa U MpUpoia XUMUIECKOH CBS3HY.
JleMoHCTpauus Mojesell KpUCTAIIMYECKUX PELIeTOK: HOHHOW (XJIOpUJ HaTpus), aTOMHOM
(rpadut u anmas), MONEKYISIpHON (YIJIEKUCIbIN Ta3, MOJ), METAJUIMYECKON (HATpuil, MarHu,
Mmenp). PemeHue mpakTU4ecKHX 3a/laHUl Ha COCTaBJIEHHE AJIEKTPOHHO-Tpaduyeckux (Gopmyi
asieMeHToB 1—4 nepuoaos

OK 01

Tema 1.4.
Kiaccudukanms,

u HOMEHKJIaTypa
HEOPTaHUYCCKUX
BEIIIECTB

Coaep:xanue yue0HOro MaTepHaJia

Knaccugukarus Heopranndeckux BemiecTB. HoOMeHKIaTypa HEOPraHN4eCKUX BEIIECTB (OKCHIBI,
THJIPOKCUBI, KHCIOTBI, COJM). BemiecTBa MOJIEKYISPHOTO M HEMOJEKYJISPHOTO CTPOEHHS.
ArperatHble cocTosiHUSI BemiectBa. Kpucramimyeckue W amMoOpgHBIE BeELIECTBA. 3aKOH
MOCTOSIHCTBA COCTaBa BelIeCTBA. THIbI KPUCTANIMYECKUX DPELIETOK (aTOMHas, MOJIEKYJISpHasd,
MOHHAsI, METAJJINYECKasi). 3aBUCUMOCTh CBOWCTBA BEUIECTB OT THIA KPUCTAININYECKON PEIIETKU

IIpakTHYeckHe 3aHATHA

[Tpaktuyeckas padora Ne4. «HomeHKIIaTypa HEOPraHUYECKUX BELIECTBY.

Pemenne npakTuyeckux 3aJaHuil Mo KiaccU(pUKalUK, HOMEHKIAType U XUMHUYECKUM (opMynam
HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB (yrapHbId ra3, yriIeKHCIbI a3, aMMHUakK, raiieHas
U3BECTh, HerallleHasl U3BeCTh, MUThEBAs CO/la U JAPYIHX): HA3BaHUS BEIIECTB IO MEXIYHAPOIHOMN
(MIOITAK) wiu TpuBHaIbHOM HOMEHKIATYpe U COCTaBieHHE (DOPMYJBI XMMHUYECKUX BEIECTB,
onpeneieHne  NPUHAUIEKHOCTH K  kimaccy. llomck  uHpOpManmu 1O  Ha3BaHMSM,
uAeHTU(PUKATOpaM, CTPYKTYpHBIM QopmyiaM. AHalIM3 XUMHUYECKONH MH(OpMaLUU, MoIydaeMoit
U3 Pa3HbIX HCTOUYHUKOB (CpEJCTB MaccoBoil nHpopmarmu, cetb MHTEpHET U 1pyrue)

OK 01
OK 02

Tema 1.5.

Coaep:xanue yueOHOro MaTepuaJia

OK 01
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Tuner XUMHUYECKUX
peaxkuuii

Xumudeckas peaknus. Knaccupukaims XMMAYECKUX PEaKIMii B HEOPTaHUYECKOW U OPTaHHIECKOM
XUMHH. 3aKOHBI COXPAHEHMsI MacChl BEIIECTBA, COXPAHEHUS M IPEBPALICHMS] SHEPTUU IpU
XUMHUYECKHUX peakuusx. OKHCINUTEIbHO-BOCCTAHOBUTENBHBIE pEakiuuu (ypaBHEHUS OKHUCIICHHUS-
BOCCTAaHOBJICHUA, CTCIICHb OKHMCJICHHA, OKHUCJIUTCIIb U BOCCTaHOBUTCIIb, OKHUCJIUTCIIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKLUU B MPHUPOJE, MPOU3BOJICTBEHHBIX MPOIECCax U >KU3HENEATEIbHOCTH
OpraHu3MOB)

Tema 1.6.
CKOpOCTh  XMMUYECKHUX
peakuuii. XuUMHUYECKOE
paBHOBecHE

Conep:kaHue y4eOHOT0 MaTepHuaJia

CKOpOCTb peakiiiy, €€ 3aBUCUMOCTb OT PA3JIMYHbIX (PAKTOPOB: MPUPOJIbl PEArHPYIOLIUX BEIIECTB,
KOHIICHTpAlLlUN PEarupyrollux BEIIECTB, TEMIIEPATyphbl U IUIOLAAN PEAKIIMOHHOM ITOBEPXHOCTH.
TennoBbie >PPEeKThl XUMUUYECKHX pEaKLHid: 3K30- M 3HI0TepMUUeckue peakuuu. OOpaTtumsle
pCaKkuru. XHUMHYIECKOE PpaBHOBECHUC. CDaKTOPI)I, BIUAKOIHUE Ha COCTOSIHHEC XHMHUYECKOI'O
paBHOBecHsl (KOHILIGHTPALMsl PEAareHTOB WM MPOAYKTOB pPEaKLMM, HABICHHE, TEeMIIeparypa).
ITpunnun Jle Hlatense

IIpakTH4yeckue 3aHATHS

[TpakTueckast padora NeS. «BnusHue pa3inyHbIX (QAKTOPOB Ha CKOPOCTh XHMHUYECKOH
peaKun».

Pemenne npakTUKO-OpUEHTUPOBAHHBIX 3a/1aHU HA aHAIU3 (PAKTOPOB, BIUSAIOIINX HA U3MEHEHUE
CKOPOCTH XMMHUYECKON PEaKLMH. 3aBUCUMOCTb CKOPOCTH XMMHMUYECKON pEaKLUU OT IPUCYTCTBUS
KaTaJau3aTopa Ha IIPUMEPE Pa3IoKEeHHUs NEPOKCHIA BOAOPOJA ¢ MOMOLIBIO INOKCUIA Mapraiia u
Karajaspl. PerieHue NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha NpPUMEHEHWE IpuHuuna Jle-
[[Tarenbe 1 HAXOXKACHUS HAIIPABJICHUS CMEIICHHS PaBHOBECUS XMMHYECKOM PEAKIINN U aHAJIN3
(akTOpOB, BIUSAIONIMX HA CMEIIEHNEe XMMHYECKOI'0 paBHOBECHUS

OK 01
OK 02
I1K 3.2

Tema 1.7.

PacTBopHI, TeOpus
BJIEKTPOJIUTHYECKON
JUCCOIMAIMU U MOHHBIN
oOMeH

Conep:xanue yueOHOTr0o MaTepHaJia

PacTBopbl. Buzbl pacTBOpOB 1O COEP’KaHNIO paCTBOPEHHOTO BelecTBa. PactBopumocts. Ilonarue
O JIMCIIEPCHBIX cHucTeMax. VICTHHHBIE M KOJIJIOWJHBIE pacTBOpbl. MaccoBasi 10yl BEIIEeCTBa B
pactBope. [loHsTHE 0 BogopoaHOM nokasarene (pH) pacTBopa. DnekTpoauTHyecKas TUCCOLUaIts.
CunpHbI€ U clladble AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI. Peakiinu HOHHOTO oOMeHa

JlabopaTopHble 3aHATHUS

JIaGoparopnas pabota Nel «IIpuroroBieHue pacTBOpOB».

[IpuroroBnenne pacTBOPOB 3aJaHHOM MacCOBOW JOJIEH PACTBOPEHHOI'O BELIECTBA, IPOBEICHHE
peakiuii HOHHOTO 0OOMEHa, OTIpeieIeHNe CPEebl PACTBOPOB BEILIECTB C TOMOIIBIO0 YHUBEPCATIHHOTO
UHANKaTOpa (KHUCas, HEeWTpajbHas, IIEJOYHAas). 3aJaHHus Ha COCTAaBJICHHE HOHHBIX PpEaKIUi.
Pemenne mnpakTMKO-OPUEHTHPOBAHHBIX DPACUETHBIX 3aJaHUM Ha pACTBOPBI, HCIOJIb3YEMBIE B
OBITOBOM M IPOM3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA

OK 01
OK 02
OK 04
OK 07
K 3.2
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KonTpoabHass padora
1

CrtpoeHue BeliecTBa 1 XMMHUYECKUE peakiuu (o paszaeiny 1)

Pa3znea 2. Heopranuuec

Kasi XUMHUSA

10

Tema 2.1.

Conep:kaHnue y4eOHOT0 MaTepHuaJia

DUBNKO-XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIIIECTB

Meramnbl.  [lonoxenue wmeramioB B llepuoguyeckodt cucteMe XUMHUYECKHX 3JIEMEHTOB.
OCco0EHHOCTH CTPOCHUS AIEKTPOHHBIX 00010UeK aTOMOB MeTa/ioB. O0mue Gpuznueckrue CBOMNCTBA
MeTaiioB. CruiaBbl METaJIOB. DJIEKTPOXUMHUYECKUM Psii HANPSKEHUN METaloB. XHMUYECKUE
CBOMCTBAa BaXHEUIIUX METAJUIOB (HATPUH, Kajdui, KalbI[MH, MarHUW, aJFOMHHUM, IIUHK, XPOM,
Kele30, MeJlb) U UX coenuHeHuit. O0mue crnocoObl MOTy4YeHus] MeTaJIoB. [IpuMeHeHne MeTamion
B OBITY U TEXHUKE

Hewmeramnsl. Ilonoxenue HemeramioB B [lepuoandeckoil cucreMe XMMHUYECKUX diaeMeHTOB J[.M.
MenpeneeBa 1 0COOEHHOCTH CTpoeHHsI aTOMOB. Du3nveckre CBONCTBA HEMETANIOB. AJUIOTPONUS
HEMETAJUIOB (Ha NpUMepe Kuciaopoaa, cepbl, pochopa u yriaepoma). XvMMHUECKHE CBOWCTBA U
MPUMEHEHNE BaKHEHIIINX HEMETAUIOB (TaJoreHOB, cephl, a30Ta, Gocdopa, yriaepoaa u KpeMHuUs1) U
UX COEIUHEHHH (OKCHIOB, KHCJIOPOJCOJEPKAIIUX KHUCIOT, BOJOPOIAHBIX COEIUHEHHH).
[IpuMeHeHne BaKHEHIINX HEMETAJNIOB U MX COCTMHEHHM

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNM4YCCKUX BCHICCTB (OKCI/II[OB, THAPOKCHU OB,
KHCJIOT, cojiell ,Z[p) I'eneTnyeckas CBS3b HCOPraHUMYCCKUX BCIICCTB, IMPHHAJICKAIIUX K
Pa3JIMUHBIM KJIaCCaM. 3aKOHOMepHOCTI/I B M3MCHCHHHU CBOMCTB IMPOCTBIX BELICCTB, BOAOPOJHBIX
COG,[[I/IHGHPlﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

HpaKanecm[e 3aHATHSA

ITpakTrueckas pabora Ne6. « DU3NKO-XUMHUYECKHE CBOHCTBA HEOPTaHUUECKUX BELIECTBY.
CocraBiieHne ypaBHEHUN XUMUYECKUX PEaKLUN C y4aCTHEM MPOCTHIX U CIOKHBIX HEOPTraHUUECKUX
BEIIECTB: METAJUIOB U HEMETAJUIOB; OKCHIOB METAJUIOB, HEMETAIJIOB M aM(OTEPHBIX 3JIEMEHTOB,;
HEOPraHMYECKUX KHCIOT, OCHOBAHMNH U aM(OTEPHBIX THUAPOKCUAOB; HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOIINX UX CBOMCTBA.

Pacuérbl Maccel BemecTBa Ui 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00bEMY OJIHOTO M3 YUYacCTBYIOUIMX B PEaKLMU BELIECTB, pacuy€Tbl Macchl (00BEMa, KOJIMYECTBA
BEIIECTBAa) MPOAYKTOB PEaKlMU, €CIM OJHO U3 BEIIEeCTB MMEeT NpuMmecH. PerieHue mpakTHuko-
OPHEHTUPOBAHHBIX 3aJaHUH Ha CBOWCTBAa, COCTaB, IMOJIyyeHHE U O€30MacHOE HCIIOJIb30BaHUE
BaKHEHMIINX HEOPraHWYECKUX BEUIECTB B OBITY M MPOPECCUOHAIBHOMN eATEIbHOCTH YeJI0BeKa

OK 01
OK 02
OK 04
K 3.2

Tema 2.2.

Coaep:xanue yueOHOro MaTepuaJia

Nnentuduxanus

JlabopaTopHble 3aHATHS

OK 01
OK 02
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HEOPTraHUYECKHUX JlabopaTtopHas padota Ne2 «nenTudukaiys HeOpraHMIECKUX BEIIECTBY. OK 04
BELIECTB Pemenne skcniepuMEHTaIbHBIX 3a/lad MO XUMHUYECKMM CBOWCTBAM METAJNIOB M HEMETAJUIOB, I10
pacro3HaBaHUIO M IIOJIYYEHHUIO COCIUHEHMH METaJUIOB W HEMETauIoB (B3auMojieiicTBHe
THJIPOKCUA aJIOMHHUSA C PacTBOpAMH KHUCIOT M Ienoueil,). MaeHTudukanus HeOpraHu4ecKUx
BEIIECTB C HCIOJb30BAHUEM HUX (PU3MKO-XMMUYECKUX CBOWCTB, XapaKTEPHBIX KaueCTBEHHBIX
peaknwmii. KadecTBeHHble peakuuu Ha cyiabgaT-, KapOOHAT- M XJIOPUA-aHHOHBI, Ha KaTHOHBI
METAJUIOB U KATUOH aMMOHHUS
KontpoabHasi padorta .
5 CBolicTBa HEOPraHUYECKUX BELLECTB (110 pa3ieny 2) 1
Pa3znea 3. TeopeTuyeckue OCHOBbI OPraHUYeCKOH XUMUM 4
Tema 3.1. Coaep:xanue yueOHOIro MaTepHuaJia 4 OK 01
Knaccugukanus, IIpenmer opraHuMueckoid XMMUM: €€ BO3HMKHOBEHHUE, Pa3BUTHE U 3HAYCHHME B MOJYYEHHUU HOBBIX
CTPOCHHE U|BEUIECTB U MaTepuanoB. Teopusi cTpoeHHsl opraHuueckux coeauHeHuit A.M. Byrtieposa, eé
HOMEHKJIaTypa OCHOBHbIE MONOKeHUsA. CTPYKTYpHbIE (OPMYJIbI OpraHMYECKUX BellecTB. ['oMosorus, u3oMepus.
OpPraHMYECKUX BEIIECTB | XUMUYECKas CBSA3b B OPraHUYECKUX COEIMHEHUSAX: KPAaTHbIE CBSI3H, G- U T-CBA3H. 2
[IpencraBnenne o KiIacCU(PUKALMU OpPraHWYECKUX BemlecTB. HoMeHKIaTypa OpraHu4ecKux
COEMHEHMH (CucTeMaThyecKas) U TPUBUAJIbHbIE HA3BAaHUS BAKHEHUILINX MPEICTaBUTENIEH KIIACCOB
OpPraHUYECKUX BELIECTB
IIpakTHYecKue 3aHATHS
ITpakTryeckas pabora Ne7. «HomeHKI1aTypa OpraHMYeCKHX BEILECTBY.
O3HakoMJieHHE C oOpa3namMH OpraHMYECKHX BEIIECTB M MaTepuajaMM Ha UX OCHOBE,
MO/JIEIMPOBAaHUE MOJIEKYJl OPraHMYECKUX BEIECTB, HAOIIOJACHNE U ONUCaHHE JeMOHCTPAIlMOHHBIX
OTIBITOB IO MPEBPALICHUIO OPraHUYECKUX BEIIECTB NPU HarpeBaHUM (IJIaBjieHHE, OOyTIMBaHUE U 2
ropenue). CocTaBieHHE MOJTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BEILECTB
OTJENbHBIX KJIACCOB, UCIOIb3Ys MX Ha3BaHUs M0 CUCTEMATUYECKOM 1 TPUBHUAJIbHON HOMEHKIIAType
(oTHIIEH, aleTWIeH, MIHMLEpUH, (eHoNl, (GopManbaerui, YKCyCHas KHUCIOTa, TIUIMH). Pacyers
npocreiien GopMysibl OPraHUYECKON MOJIEKYJIbl, UCXOs U3 DJIEMEHTHOIO cocTana (B %)
Pa3nen 4. YriaeBoaopoanbl 10
Tema 4.1. Coep:xkanne y4e0HOro MaTepuasa 8 OK 01
VYraeBogopoapl M HX IIpenenbHble YrieBoAOpObl (AJIKaHbl): COCTaB U CTPOEHHUE, TOMOJIOTUYECKUN psl. MeTaH U 3TaH: OK 02
NPUPOHBIC HMCTOYHUKH |CcOCTaB, CTpOeHHE, (DU3UYECKME M XMMHMYECKHE CBOMCTBA (PEaKIMu 3aMENICHUS M TOPEHHs), 2 OK 04
[IK 3.2

TMOJIYUYCHUC U IPUMCHCHHUC.
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HenpenenbHble yriieBogopo/ibl (aIKeHbl, alKaJAUEHbl, aTKUHBI).

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKUH psif. DTWIEH U MPONWICH: COCTaB, CTPOCHHE,
¢dbu3nyecKkue U XMMUYECKHE CBOMCTBA (peaKlMH THAPUPOBAHUSA, TaIOTEHUPOBAHUS, TUIpATALUY,
OKHUCJICHUS U TIOJIMMEPHU3AIINH) MOJTy4YeHUE U TPUMEHEHUE.

Ankanuensl: Oyraamen-1,3 m mermwiOyranueH-1,3, XUMHYECKOE CTpOEHHE, CBOWCTBa (peakius
MOJIMMEPU3AIINH ), TIPUMEHEHHE (JIJIs1 CHHTE3a MPUPOTHOTO U CUHTETHYECKOT0 KaydyKa U PEe3HHBI).
AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOTUYECKUH psll. AIIETHIIEH: COCTaB, XMMHUECKOE
CTpocHHE, (U3MYECKUE M XHMHYECKHE CBOWCTBA (PEaKIUU TUAPUPOBAHUS, TaIOTCHHPOBAHMUS,
rupaTalid TOpeHus), MOJy4YeHUEe W MpUMEHEHHE (MCTOYHHMK BBICOKOTEMIIEPAaTypHOTO ILIaMEHU
JUTSl CBAPKHU U PE3KH METAJIJIOB)

Apomarnyeckue yriieBoaoponbl (apeHsl). beH3om M Tomyosd: cocraB, CTpoeHHe, (U3UYecKue U
XUMHUYECKHE CBOMCTBA (peaklUMM TaJloOr€HUPOBAHUSI U HUTPOBAHMS), MOJYyYEHUE M NPUMEHEHUE.
TokcuyHoCcTh apeHOB (BiaMsHME O€H30Jla HAa OPraHU3M YesoBeKa). ['eHeTndeckas CBsSI3b MEXKIY
YIJI€BOAOPOAAMH, IPUHAUIEKAUMHY K Pa3IMYHBIM KJIACCAM.

[TpupoHble HCTOYHUKH YTI1€BOAOPOAOB. [IpupoHblii ra3 u nomnytHele HeTsIHbIe ra3sl. HedTr 1
e€¢ mnpoucxoxzaeHue. CrocoObl mepepaboTKH HePTH: TEepPeroHKa, KPEKHHT (TepPMUYECKHUH,
KaTaluTudeckuit), nuposus. [TpoaykTsl nepepaboTku He(TH, UX IPUMEHEHHUE B IPOMBIIUIEHHOCTH
u B ObiTy. KaMeHHBIH yToJIb U IPOIYKTHI €ro nepepadoTKu

Tema 4.2.
Du3HKO-XNMHYECKIE
CBOMCTBaA
YTJIEBOJAOPOAOB

Coaep:xxanue yueOHOro MaTepuaJia

JlabopaTopHble 3aHATHSA

JlabopaTtopHas pad6ota Ne3 «CBoiicTBa yrieBOI0POIOBY.

TpuBuanpHas W MeXAyHapoJHAas HOMEHKIATypa, XUMHUYECKHE CBOICTBA, CIOCOOBI MOIYYEHHS
yrieBogopoaoB. llomydeHne 3TWiieHa W W3y4YEHHE €ro CBOMCTB. MOJEIMpOBaHHE MOJIEKYJ U
XUMHUYECKHUX TPEBPAIICHUN YIIeBOJOPOAOB (HAa MpPUMEpe 1TaHa, STUIICHA, alleTWIeHa W Ap.) U
raJIOT€HOMPOU3BOTHBIX

OK 02
OK 04

Pasnea 5. Kucaopoaoco

JACPKAINHEC OPIraHHYECCKHE COCIMHCHUSA

14

Tema 5.1.
Cnuptsl. @enon

ConepxaHue y4eGHOro MaTepuaJjia

[IpenenpHbIe OAHOATOMHBIE CHUPTHI (METAHOJ M 3TAHON): CTPOCHHUE, (PU3HUECKHEe U XUMHUYECKUE
CBOMCTBa (peakmuu C aKTUBHBIMH METaJUIaMU, TaJOT€HOBOIOPOJAMH, TOpPEHHUE), MPUMEHEHHE.
Bonopoaneie cBA3M MeXAy MOJIEKyJIamMu CHUPTOB. (DU3HOIOrMYECKOE IEWCTBUE METaHOJIA M
9TAHOJIa Ha OPTraHN3M YEJIOBEKA.

MHoOroaTtoMHbI€ CHHUPTHI (ITUICHTIUKONIb U TIHUIEPHH): CTPOCHHE, (PU3NYECKUE U XUMUYECKUE
CBOHMCTBa (B3aMMOJICHCTBHE CO IIEJIOYHBIMH METAIaMH, KadyeCTBEHHAas peakmus Ha
MHOT'0aTOMHBIE COUPTH). DU3MOIOTHYECKOE JACHCTBME Ha OpraHu3M yenoseka. [Ipumenenue

OK 01
OK 07
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TIIMLEPUHA U ATUIICHTIIUKOJISL.
@®enon. CtpoeHue MOJICKYJbI, (PU3NYECKHE U XUMHUYECKHE CBOWCTBAa (eHosa. TOKCHYHOCTH
¢denona, ero pusnosornyeckoe AecTBUe Ha opranu3M uenoBeka. [Ipumenenue denona

Tema 5.2.

ANLOErune!.
KapOoHOBBIE KHCITOTEHI.
CnoxHbIe 3(hUpbI

Coaep:xaHue yueOHOro MaTepuaJia

Anpneruasl U KeTOHbI ((popManbleruy, auneTaapIerHj, AaleToH): CTpoeHHe, (U3NYECKHe U
XUMHUYECKHE CBONCTBA (pEakLUU OKHUCIEHUS U BOCCTAHOBIJIEHUS, KAay€CTBEHHBIE pEaKIUH),
[I0JIyYE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE IIpeeibHbIE KAapOOHOBBIE KHCIOTHI (MypaBbMHAas M YKCYCHas KHCJIOTHI):
cTpoeHue, (QHU3MUECKUEe M XHMHUYECKHE CBoiicTBa (00IIME CBOWCTBA KHUCIOT, PEAKIHA
TepupUKalMK), TMOoIydeHue u mpuMmeHeHue. CreapuHOBass M OJEMHOBAas KHUCIOTBI Kak
MPEJCTaBUTENN BBICHIMX KapOOHOBBIX KHCIOT. MblIa KaK COJNM BBICIIUX KapOOHOBBIX KUCIIOT, X
Moroliee JeiicTBue.

Crnoxable 3GUpPbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponms cioxHbeIX 3¢upoB. Kupsl.
I'uaposns xupos. I[Ipumenenue sxupoB. buonoruyeckas pojb )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yrnesoanl

Coaep:xaHue yueOHOro MaTepuaJia

VYrneBoabl: coctaB, Kiaccuukaius yrieBoJoB (MOHO-, IW- W Moiucaxapuibl). [Jrokoza —
MPOCTEHIIINIA MOHOCAXapwJ: OCOOCHHOCTH CTPOCHHSI MOJIEKYJBI, (U3HUYECKUEe M XUMHUYCCKUE
CBOWCTBAa TIIIOKO3bI (B3aumojeiictBue ¢ ruapokcugoM wmemu (II), okucineHne aMMUAYHBIM
pactBopoM okcuja cepedpa (I), BocctaHOBIIeHHE, OPOKEHUE TIIFOKO3BI), HAXO0XKJICHUE B MPHUPOJIC,
MPUMEHEHHUE TIIOKO3bl, OWOJIOTUYECKass pOJib B IKU3HEAEATEILHOCTH OpraHu3Ma 4YelloBeKa.
dorocurTe3. PpyKTO3a KaK H30MEP TIIOKO3HI.

Caxapo3za — mMpeACTaBUTENb IUCAXapUIOB, THUAPOIMU3 Caxapo3bl, HAXOXKJIEHUE B MPHUPOAE U
MIPUMCHCHHE.

[Tonucaxapuapl: Kpaxmal M LEJUII0JI03a KakK MpUpOAHbIe moiauMmepbl. CTpoeHHe Kpaxmalia u
IIEJUTIONIO3BI, (PU3UICCKIE U XUMHUYECKHE CBOMCTBA KpaxMaia (THAPOJIH3, KaYeCTBCHHAS PEaKIIHs C
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DU3NKO-XUMHYECKHE
CBOMCTBaA
KHCIIOPOI0COIEpKAIINX
OpraHUYECKUX
COCIMHEHU I

ConepxaHue y4eGHOro MaTepuaJjia

IIpakTHYecKHe 3aHATHSA

[Ipaktnueckass  pabora  Ne8.  «HomeHkiatypa  KHCIOPOIOCOAEPKAIMMUX  OPTaHHYECKUX
COEIUHEHUIN».

TpuBuanpHass U MEXIyHApOIHAs HOMEHKJIATypa, XMMHUYECKHE CBOMCTBA, CIOCOOBI TOJYYCHHS
CHUPTOB U (EHOJOB, KAPOOHOBBIX KHCIOT U 3(UPOB, ANBJIETHIOB U KeTOHOB. COCTaBICHHE CXEM
peakuuii (B TOM 4YHCIE€ MO MNPEAJIOKEHHBIM LENOYKaM IPEBpAIleHUii), XapaKTepU3YIOMIHNX
XUMHUYECKHUE CBOMCTBA KUCIOPOAOCOAECPKAIIUX OPTraHUUECKUX COSUHEHUN

OK 01
OK 02
OK 04
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[Ipaktrueckas pabora Ne9. «Xumuyeckne W (U3MYECKHE CBOMCTBA KHCIOPOIOCOACPIKAIIUX
OpPraHUYECKUX COCIUHEHUSI.

[IpoBenenue, HaOMIOACHHE W ONHUCAHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB,
KayeCTBEHHBIC PEAKIMH OJHOATOMHBIX CHUPTOB (OKucieHHe dTaHona okcuaoMm wmeau (1)),
MHOT'OaTOMHBIX CIUPTOB (B3amMojielicTBHe TimnepuHa ¢ ruapokcuaoMm meau (1)), ampmerumos
(oKHCIIeHHE aMMHAYHbIM pacTBOopoM okcuga cepebpa(l) wu  rumpoxcumom  wmemu (1),
B3aMMOJICIICTBHE KpaxMaJia C HOJJOM), H3yUYe€HHE CBOMCTB pacTBOpa YKCYCHOM KHCIIOThI

Pa3nen 6. AzoTcomepxka

INUEC OPraHu4eCKUuEe COCANHCHU S

I

Tema 6.1.
AMMHEL.
AMMHOKHCIOTEL.
benku

Coaep:xaHue yueOHOro MaTepuaJia

AMUHBI: METHUJIAMHH — MPOCTEUINMN NpeACTaBUTE]Ib aMHHOB: COCTaB, XMMHUYECKOE CTPOECHHUE,
(du3HUYeCcCKre U XUMUYICCKUE CBOMCTBA, HAXOXK/ICHUE B PUPOJIC.

AMMHOKHUCIIOTBHI Kak aM(oTepHble OpraHWYECKHE coeauHCHUs. DHU3NYECKHE M XUMHUYCCKUC
CBOMCTBa aMHHOKHCJIOT (Ha mpuMepe IMIMHA). buoiorndeckoe 3HaYeHWE AMHUHOKHCIOT.
IlenTuael.

benku kak mpupomnbsie mosmmepbl. [lepBuuHas, BTOpUYHAs W TPETUYHAS CTPYKTypa OEJIKOB.
XUMUYeCcKHe CBOMCTBA OEIKOB: THAPOIN3, ACHATYpallus, KaYeCTBEHHbIE pEeakluy Ha OeIKu

HpaKanecmle 3AHATHUSA

[IpakTuueckas pabora Nel(. «CBoiicTBa a30TOCOAEpKAIIUX OPTAHUYECKUX COCTUHEHUN.
dusnyueckrue U XUMHUYECKUE CBOMCTBA aMUHOB (PEAKIIMU C KUCIOTAMH U TOPEHHS) U AMUHOKHUCIIOT
(Ha mpumepe raunuHa). HabnrogeHne u omnucaHue JEMOHCTPAIMOHHBIX OIBITOB: J€HATYpalus
OEJIKOB MPU HArpeBaHUHU, IIBETHHIE PEAKITNN OEIKOB

OK 01
OK 02
OK 04

Pa3nen 7. BEICOKOMOJIEKY /IS PHBIE COCAUHEHHUS

Tema 7.1.
IInmacTmaccel.
Kayuykn. Bonokna

ConepxaHue y4eGHOro MaTepuaJjia

IIpakTHYecKHe 3aHATHSA

[Ipaktuueckass pabora Nell. «CuHre3, aHanmuM3 W KiIacCU(PHUKAIUS BBICOKOMOJICKYISIPHBIX
COEIMHEHUI)

OCHOBHBIE TIOHSTUSL XUMHU  BBICOKOMOJIEKYJIIPHBIX ~ COEJUHEHUW: MOHOMEp, TOJUMED,
CTp}IKTypHOG 3BC€HO, CTCIICHb HOJ'II/IMCpI/ISaIII/II/I, Cpejj[HSISI MOJ'IGKYIISIpHaSI Mmacca. OCHOBHBIG METOAbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUHN — IOJIMMEPU3alUs U IIOJIMKOHICHCALKS.
O3HakomiieHHE ¢ oOpasllaMH TMPUPOIHBIX U HMCKYCCTBEHHBIX BOJIOKOH, TUIACTMAcC, Kay4yKOB:
MJ1aCTMACCHl (TIOMMATUIICH, TOJUMPONHIICH, MOJUBUHUIXJIOPHU, MOJIUCTUPON); HATYpalbHBIA U
CUHTETHYECKHE Kaydyyku (OyTaJME€HOBBIM, XJIOPONPEHOBBIH M  HW3OMPEHOBBINH); BOJOKHA
(HaTypanbHBIE (XJIOMOK, IIEpCTh, WIENK), HMCKYCCTBEHHBIE (aleTaTHOe BOJIOKHO, BHCKO3a),
CUHTETHYECKHE (KaIpOH | JIABCaH)

OK 01
OK 02
OK 04
[IK 3.2
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KonTpoabHass padora

3 CTpyKTypa 1 CBOMCTBA OPraHUYECKUX BEIIecTB (1Mo pasaenam 3-7) 2

IpodeccHOHATLHO OPMEHTHPOBAHHOE COlEPKAHHUE (COAEP/KAHME IPHKJIATHOTO MOIY.IsA)> 8

Pa3nen 8. Xumusi B ObITY U POU3BOJACTBEHHOI /1eATEJIbHOCTH YeJI0BEKA 8 OK 01
Tema 8.1. Conep:kaHue y4eOHOT0 MaTepuaia 8 OK 02
XuMUYeCcKue [TpaBuiia 5KOJIOrHYECKHU 11€7IeCO00Pa3HOT0 MOBEIEHUS B OBITY U TPYAOBOM JESATEILHOCTH B IIEJIAX OK 04
TEXHOJIOTHU COXPAHCHHUSI CBOETO 3I0POBBbSI U OKPYXKAIOIIEH MPUPOIAHON CPEIbl, OMTACHOCTh BO3JICHCTBHS Ha OK 07
B IIOBCEJJHEBHOM | )KUBBIC OPraHU3Mbl OPraHUYECKHUX BEUICCTB OTACIBHBIX KJIAcCOB (YIJIEBOJOPOJBI, CIHPTHI, IK 3.2

U NpopeCcCHOHAILHOM | (DeHOMBI, XJIOPOPTaHUYECKUE IPOM3BOMHbBIC, ANBACTUABI W Jp.), MOKAa3arellb MPEACIbHO
JEATEIbHOCTH Y€JI0BEKA | TOMYCTUMOM KOHIICHTPAIUHU U €r0 HCIIOJIb30BaHHUE.

Ponp xumum B 0O€crieueHUH HKOJIOTHYECKOH, SHEPreTUYECKOW M MHUIEBONM O€30MacHOCTH,
pPa3BUTUU MEAMIIMHBI, CO3JaHUH HOBBIX MaTEpUajoB (B 3aBUCUMOCTH OT BHJIa IPO(eCCUOHATBHOM 4
JeSITeTbHOCTH ), HOBBIX UCTOYHHUKOB SHEPTHH (IbTEPHATUBHBIC UCTOYHUKY SHeprun). [loHsTre o
HAy4YHBIX METOJax IIO3HAHUS BEIIECTB M XMMHUYeCKUX peakuuil. IlpenctaBnenus o0 oOmux
HAYYHBIX MPHHIUIAX IPOMBIIIICHHOTO TIOJIYYeHHUs BaKHEHIIMX BemiecTB (HAa MpuMepax
MIPOU3BOJICTBA AMMHAKa, CEPHON KHUCIIOTHI, METAHOJIA).

XuMHUsT W 370pOBbE 4UEIIOBEKAa: IMpaBHja OE€30MacHOTO WCIIONB30BAaHUS JICKAPCTBEHHBIX
penapaToB, ObITOBOW XMMHH B MOBCEIHEBHOMN KU3HU

IMpakTHyecKue 3aHATHS

[Ipaktnyeckas paGora Nel2. «IIpumMeHeHHME XMMHUYECKUX BEIIECTB M TEXHOJOTHH C yuyeToM
Oynymiei mpodecCuoHaAIBHOUN IEATETEHOCTH.

Pemenue keiic-3a1ay 1Mo TemaM: MHUINEBbIE NPOIYKTHI, OCHOBBI PALMOHAIBHOTO MUTAHUS,
BOXHEUIIME  CTPOUTENbHBIE ¥  KOHCTPYKIMOHHBIE  MaTepHalibl,  CEIbCKOXO3SICTBEHHOE
MIPOU3BOJICTBO, KPACKH, CTEKJIO, KEpaMHKa, MaTepHallbl ISl SJIEKTPOHUKH, HAHOMAaTepHAalbl,
TEeKCTHJIbHBIC BOJIOKHA, HWCTOYHWUKHA DSHEPrHH, OpPraHWYeCKHe ¥ MHHEpaJbHBbIE YIOOpEeHHS,
JIEKapCTBEHHBIE M KOCMETHYECKHE Mpenaparhbl, ObITOBAs XUMHUS, MaTepUaibl U3 UCKYCCTBEHHBIX U

2 B pamkax 4acoB ITOC MOTyT GbITh TPOBEJIEHBI MHTETPHPOBAHHBIE 3aHATHS C YYETOM COJIEPHKATENBHBIX MEXKIPEIMETHBIX CBA3EH MO JIByM M 0Oolyiee 00LIE0Opa30BaATENLHBIM
JMCIUIITMHAM

®duznka: Marepus, 3HEprys, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, NOH, U30TOI, PaJOaKTHBHOCTb, MOJIEKYJ1a, SJHEPIeTHYECKUH YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTtHoe
COCTOSIHME BEIIECTBA, (pU3NUecKre BEIMUMHBI U EUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorust: iertka, opraHusM, ouocdepa, sKocucrema, OOMEH BEIECTB B OpraHu3Me, (OTOCHHTE3, MaKpO- W MHKPOIJIEMEHTbHI, BUTAMUHBI, OHOJIOTHYECKH AKTHBHBIC BEIECTBA
(6enxwm, yrieBoIbl, JKUPHI, (GepMEHTHI).

I'eorpacdus: MUHEpaIbl, TOPHBIE TIOPO/IBI, TOJIE3HBIE HCKOIIAEMbIE, TOILIMBO, PECYPCHI.
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CUHTETUYECKUX BOJIOKOH.
3amura: [IpencraBinenue pe3yabTaToB pelieHus Keiic-3a1a4 B (hopMe MUHU-IOKIIAA (JIOMYCKaeTCs
MCIO0JIb30BaHUE TpaduYecKUX U IPE3EHTALMOHHBIX MATEPHAIIOB)

IIpomexyTouHas aTTrecTanus No qucuumInne (nuddepeHInpoBaHHBIN 3a4eT)

Bcero

72

21




3. YCJIOBUSI PEAJIN3ALIMU IPOTPAMMBI OBIIIEOBPA30OBATEJILHOI
TACIATITAHBI

Jist  peanu3anuu  TPOrpaMMbl  AWCHUILIAHBI  JTOJDKHBI  OBITh TIPEIYCMOTPEHBI  CIIEIYIOIIHE
CrelMaJbHbIE TIOMEIICHUS: YICOHBI KAOMHET XUMUU W/ WM Y4eOHOW XUMHUECKOU JTaO0OpaTOpUH.

Oo6opynoBaHue yueOHOro KabuHeTa (HAIJISIAHbIE MOCOOMSI): HAOOPHI IAPOCTEPIKHEBBIX MOJICIICH
MOJIEKYJI, MOJEIH KPUCTALIMYECKUX PEHIETOK, KOJJICKIUU TMPOCTHIX M CJOXKHBIX BEIIECTB H/WIK
KOJUJICKIIMM TIOJIMMEPOB; KOJUICKLHUS TOPHBIX TOPOA M MHUHepayioB, Tabnuua MenzaeneeBa, ydeOHbBIE
¢mbMBL, 1I(QPOBBIE 00pa30BaTEIbHbBIE PECYPCHI.

Texnuyeckue cpeacTBa O0y4YeHHMs: KOMIIBIOTEp C YCTPOWCTBAaMU BOCHPOU3BEIECHUS 3BYKa,
OPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C OKPaHOM, MYJbTHUMeIUWHAs JOCKa, YyKa3Ka-MpPe3eHTep Ui
IIPE3EHTALAMN.

Oo6opynoBanue jJadoparopuu (BUPTyaJIbHas)

3.2. UuopmannoHHOe o0ecniedeHre peajn3aluu NporpaMmbl
OcCHOBHbBIE UCTOYHHKHU:

1. Pynsutuc I'.E., ®enpaman @.I'.. Xumus. bazoselii yposens. Yueonuk ais CITIO — M., 2025.

2. PGKOMGHI[yeMBIe IICYaTHBIC U3JaHNA:

1. Caenko O.E. Xumus a1 HeXMMHYECKUX criernanbHocTell Yueonuk mist CIIO — M., 2023

3.27eKTpOHHbBIC U3JJaHUS

1. DnexTpoHHO-OMOIMOTEUHAs cucTeMa /s yueOHbIX 3aBenenuit - BOOK.ru
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4. KOHTPOJIb  H OIEHKA
OBHIEOBPA30OBATEJIbHOU JJUCHUIIJINHBI
KoHnTponb u oreHka pe3ynbTaToB OCBOSHHS 00111€00pa30BaTebHON JUCIUILIUHBI PACKPBIBAIOTCS

yepe3 AMCUUILTUHAPHBIE Pe3yibTaThl, HAIpaBleHHbIE Ha (OPMUPOBAHHUE OOIIUX U MPOPECCHOHANBHBIX

PE3YJIbTATOB OCBOEHHA

KOMIIETEHLIN I 300} paszenam

U TeMaM COJIep>KaHusl yIeOHOTro MaTepuania.

U3MEHEeHHUHU KJIMMara,
HPUHLIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA, 3P (PEKTUBHO
JIEUCTBOBATh B YPE3BbIYAHBIX

Tema 9.1.2-9.1.5/9.2.2-9.2.5

CUTYalUIX
IIK 3.2. Beimonnsate | Tema 1.2.
MEPOIPUATHS no | Tema 1.6.
obOecnieuennto Oe3omnacHoctH | Tema 1.7.
Ha TPAHCIIOPTE. Tema 2.1.

Tema 4.1.

Tema 7.1., Tema 8.1.

Oo6masi/npodeccuoHaabHast Pa3znen/Tema Tun oneHoYHBIX
KOMIIeTeHIUsl MeponpusTHil

OK 01. Beibupats criocoObt Tema 1.1-1.7
pelIeHus 3a1a4y Tema 2.1-2.3
npodecCHOHAIbHON Tema 3.1
JNEATEIbHOCTU Tema 4.1
MIPUMEHUTEIBHO K pa3nuuHbiM | Tema 5.1-5.4
KOHTEKCTam Tema 6.1

Tema 7.1 TectupoBanue

Tewma 8.1, 8.2 VYcrHblit onpoc

Tema 9.1.1-9.1.5/9.2.1-9.2.5 | Peruenue pacuéTHbIX 3a1a4
OK 02. cnonb3oBaTh Tema 1.2 Habmroienue 3a xonoM
COBpPEMEHHBIE CpPE/ICTBA Tema 1.4-1.7 BBITIOJTHEHUS PAKTUKO-
IIOMCKA, aHAJIN3a U Tema 2.1,2.2 OPHUEHTUPOBAHHBIX 3aJaHUI
uHTepnperanuu nHpopmanuu, | Tema 4.1, 4.2 [IpencraBienue pe3yabTaToB
1 nH()OpPMAIMOHHBIC Tema 5.2-5.4 MPAKTUYECKUX U
TEXHOJIOTHH Il BeiosiHeHus: | Tema 6.1 nabopaTopHbIX paboT
3a/1a4 MpoeCcCHOHATILHON Tema 7.1 [IpoBenenne XuMHUUECKOTO
NEATEILHOCTHU Tema 8.1, 8.2 AKCIIEPUMEHTA

Tema 9.1.2-9.1.5/9.2.2-9.2.5 | Beimmonnenue
OK 04. Tema 1.7 KOHTPOJIbHBIX
aq)(beKTHBHO Tema 2. 1, 2.2 pa60T 10
B3aUMOJIEHCTBOBATE H Tema 4.1,4.2 paszaenam JUCLHUTUIMHBI
pa6OTaTI> B KOJUUICKTUBE U Tema 5.2-5.4 OHCHKa CaMOCTOSTCIIBHO
KOMaHJIE Tema 6.1 BBITIOJIHEHHBIX 3aIaHUHI

Tema 7.1 3ammura yueOHo-

Tema 8.1, 8.2 HCCIIeI0BATEIbCKOTO

Tema 9.1.5/9.2.5 poeKTa (C y4eTom
OK 07. CopeiicTBOBaTH Tema 1.7 Oymymeit
COXPaHEHHUIO OKPYKaroIIei Tema 2.3 npoQeCCHOHAIBHON
cpensl, pecypcocoepexxennto, | Tema 5.1 JESITEIILHOCTH )
PUMEHSTH 3HaHUS 00 Tema 8.1, 8.2 3amuTa penieHus keiic-3aaau

(c yuerom Oynymiei
po¢eCCHOHAIBHON
JESTEIILHOCTH )

Brinmosnnenue 3aganui
MPOMEKYTOUHOM aTTecTaIluu
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