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1. OBIIAS XAPAKTEPUCTHUKA PABOYEH TIPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOT' O ITPE/IMETA «XUMUSD»

1.1. MecTo npeamera B CTPYKTYype oOpa3oBaTteibHoil nporpammsl CITIO

O61m1e00pa3oBaTEIbHBIN MIPEAMET «XUMUS» SBISETCS 00s13aTeIbHON YaCThIO
0011eo0pazoBaTeabHOrO IHUKIa 00pa30BaTEIbHOW MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no mpodeccun 36.01.04 «ITuenoBony.

1.2. llesan u muIaHupyeMble pe3yJbTaThl OCBOCHHUS MpeAMeTa

1.2.1. Heaun u 3a71aum npeamera

CopnepxaHue mporpaMmbl  00111€00pa30BaTENbHOrO MpeaMera  «XUMUs»
HAIpPABJICHO Ha JOCTUKEHUE CIEAYIOUUX HeJleH:

- dbopMupoBaHUE CHUCTEMBl XHUMHUYECKHMX 3HAHUN Kak BaKHEUIEH
COCTaBIIAIONIECH €CTeCTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOMl JiexkaT
KJIFOUEBBIC TIOHATHSA, (PyHIaMEHTAJIbHBIC 3aKOHBI M TEOPUH XHMHUHU, OCBOCHHUE
s3bIKa HAayKW, YCBOCHHWE U IIOHMMAaHUE CYIIHOCTH JOCTYIHBIX 000O0IeHUN
MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C HMCTOPUEN HX pa3BUTHUS H
CTaHOBJICHUS;

- dbopMupoBaHUE W PA3BUTHE MPEJCTABICHUNH O HAYYHBIX METOAaX
MO3HAHUSI BEIIECTB U XMMHUYECKHX PEaKIUH, HEOOXOAUMBIX [JIsi MPUOOpEeTeHUs
YMEHUU OPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMUUYECKUX SIBICHUW, UMEIOLIUX
MECTO B IPUPOJE, B MPAKTUUECKOMN U MOBCEIHECBHOMW KU3HU,

- pa3BUTHE YMEHHH U CIOCOOOB JCSTENBHOCTH, CBSI3aHHBIX C
HAOMIOZICHHEM U OOBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJII0ICHUEM
IpaBUJI O€30IMaCHOT0 OOpaIIeHUs ¢ BEIECTBAMM.

3anaum npeamera:

1)  cdhopmupoBath MOHUMAaHHE 3aKOHOMEPHOCTEH  MPOTEKaHUs
XUMHUYECKUX TMPOLECCOB U SIBICHUN B OKPYXKAIOIIEH cpele, a TakKe UX CBSI3b C
LEJIOCTHOW HAYYHOU KAPTUHOM MHpA U IPYTMMU €CTECTBEHHBIMU HAYKaMH;

2)  pa3BUTh YMCHHUS COCTABJIATH (OPMYJIBI HEOPraHWYECKUX U
OpraHUYECKUX BEIIECTB, YPABHEHUS XUMHUYECKUX PEAKIUMN, OOBSICHATh UX CMBICI,

WHTEPIPETUPOBATH PE3YIbTATHl XUMUUYECKHUX IKCIIEPUMEHTOB,



3)  chopmupoBaTh HABBIKM MPOBEACHUS MNPOCTCHINNX XUMHUCCKHX
HKCIIEPUMEHTAIBHBIX HCCIEJOBAaHUN C COONIOACHHEM TMpaBuil 0€30MacHOro
oOpallieHus ¢ BeIIeCTBaMH M JIabOpaTOpHBIM 000PYI0BAaHUEM;

4)  pa3BUTh YMCHHUS HAaXOJIWTh, AaHAJIU3UPOBATH M HCIOJb30BaTh
uHOPMAITMIO XHMHYECKOTO XapakTepa W3 pPa3IudHbIX HH(OOPMAIMOHHBIX
WCTOYHHUKOB, BKJIIOYAs yU4EOHYIO JINTEpATypy, HaAYIHbIC MyOJUKAIIMN W WHTCPHET-
pecypcHI,

5)  cdopmupoBaTh yMEHHUS MPOTHO3UPOBATH TOCICIACTBHS  CBOCH
JCATENBPHOCTH W XUMHYCCKUX TPHUPOJHBIX, OBITOBBIX MW TIPOU3BOJICTBECHHBIX
MPOIIECCOB, YUUTHIBAs BOZMOKHBIE IKOJIOTUIECKUE U COIIMAIbHBIC BO3ICUCTBUS;

6) chopmupoBaTh MOHHMAaHHWE 3HAYUMOCTU JOCTHIKCHUH XUMHUECKOMN
HaYKH M TEXHOJOTHH JJI Pa3BUTHS COIMAIBLHOW M IMPOWU3BOJCTBEHHOU cdep ¢
YMEHHEM TPUBOIUTH MPUMEPHI X MPUMEHEHHSI B Pa3JIMYHBIX c(hepax KU3HU.

1.2.2. Ilnanupyembie pe3yJabTaThbl OCBOCHHUSI 0011€00Pa30BATEIbHOIO
npeaMeTta B coorBeTcTBUN ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Ocoboe 3HaueHue 0011e00pa30BaTENbHBIA MpEeIMET «XHUMHSI» UMEET MpU
dopmupoBanun u pazsutun OK 01; OK 02; OK 04; OK 07 wu IIK,
npeacTaBieHHbIX B akryanusupoBaHHbIX PI'OC CIIO mo mpodeccun 36.01.04
«ITgemoBomy.

OK O01. BuiOupate cmnocoObl pemieHus 3agad  npodeccuoHaabHOM
NESATETBHOCTH TPUMEHUTENBHO K PA3TUYHBIM KOHTEKCTaM.

OK 02. Hcrnons3oBaTh COBpPEMEHHBIC CpEJCTBA IIOWCKA, aHajau3a M
WHTEpIpeTanuu nHGopMaIi 1 nHPOpMAIMOHHBIE TEXHOJIOTUU IS BHITIOJTHCHHUS
3a1a4 mpodeccuoHaIbHOM EeATeTbHOCTH.

OK 04. DdbdexktnBHO B3aMMOACHCTBOBATH M pabOTaTh B KOJUICKTHBE H
KOMaHie.

OK 07. CopmelicTBoBaTh  COXpPaHEHUIO  OKPYKAWOIIEH  Cpempl,
pecypcocOepexeHn 0, MPUMEHSTh 3HaHUS 00 HM3MEHEHWW KJIMMAaTa, MPUHIIUITHI
OCepeXIMBOTO TPOU3BOACTBA, JPHEKTUBHO JACHCTBOBATH B YPE3BBIYAWHBIX

CUTyalusix.



I[IK 3.3. BeiOupate u 00pabaThiBaTh KAa4E€CTBEHHOE CBIpbE IS
INPUTOTOBJIICHUS] MHIIM W HAMNWUTKOB CpPEJHEH CIOXHOCTH C YYETOM HX

OHEPTrEeTUYECKOU LICHHOCTH.



Koa n
HAHMEHOBaHMHE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA IIPEIAMETA

IIpeameTHbie

OK 01. Berbupatp
CTIOCOOBI pelICHHUS
3amad
npodeccuoHaIbHOM
JeATSITLHOCTH
MPUMEHUTEIBHO K
pa3TUYHBIM
KOHTEKCTaM

Oo6ume
JInyHOCTHBIE pe3yabTaThl JAOLKHBI OTpakaTh B
YacTu:
TPYAOBOT0 BOCIIUTAHMA:
— TOTOBHOCTH K  TpyAy, OCO3HaHWUE IICHHOCTH
MacTepcTBa, TPyA0Jo0ue;
— TOTOBHOCTH K aKTHUBHOU JCATCIIBHOCTHU

TEXHOJOTHYECKOW W COIMAJIbHOM HaINpaBJIE€HHOCTH,
CIOCOOHOCTh ~ MHHUIIMUPOBATh,  IUJIAHUPOBATh U
CaMOCTOSITEILHO BBITIOJIHATH TAKYIO AESATEIbHOCTD;
WHTEpeC K pa3muuHbIM cepam mpodeccrnoHambHOM
JIeSITEIILHOCTH.

MeTanpeaMeTHbIe Pe3yabTAThl T0JKHBI OTPAKATH:

OsBJianenue

YHUBepCAJIbHBIMU Y4eOHbIMU

NMO3HABATEJbHBIMHU AeHCTBUSMMU:
a) 0a30BbIe JIOrHYeCcKHe IeiicTBUA.

CaMOCTOSITSIIBHO (POPMYJIMPOBATh U AKTYAIU3UPOBATH
po0JIeMy, paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABJIMBATh  CYIICCTBCHHBIH  NPHU3HAK WU
OCHOBaHHWS JUI1 CpPaBHCHHs, KIAacCHPUKAUU U
000011eHM;

OTIPECIIATh Lean JIeATEILHOCTH,
mapaMeTpsl U KPUTEPUHU UX JIOCTHIKCHHS,
BBIABIIATH 3aKOHOMEPHOCTH M IPOTHBOPEYMS B
paccMaTpuBaeMbIX SABICHUSIX;

BHOCUTh KOPPEKTHBBI B JESITENHLHOCTb, OIICHUBATH
COOTBETCTBUE PE3YABTATOB IIEJISIM, OLIEHUBATH PUCKHU
MOCIIEICTBUI ACATEILHOCTH.

3aJaBaThb

0) 0azoBbIe HCCIeN0BaTENIbCKHE eiiCTBUS:

IIpeameTHbIe pe3y/ibTAThI 10JIKHBI OTPAKATh:

IIP6 01. chopmMupOBaHHOCTH NPEACTABICHUN: O XUMUYECKOU
COCTaBJISIFOIIEN E€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIH
XUMUU B TIO3HAHUU SIBIICHUU TPUPOJBI, B (OPMHPOBAHUU
MBIIIUICHUSI W KYJIbTYPhl JIMYHOCTHU, €€ (PYHKIIMOHATBHOU
TPAaMOTHOCTH, HEOOXOIMMOW JJIA pEIICHHUs] TPaKTUYECKUX
3a/1a4 ¥ IKOJIOTUYECKA OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY
370POBBIO U MPUPOJHOU CPEAE;

IIP6 02. BrageHue CUCTEMOM XHWMHWYECKHX 3HAHHM, KOTOpas
BKJIFOYAET:  OCHOBOIIOJIATAIOIINE  TOHATUS  (XHMHUYECKUU
JJIEMEHT, aTOM, 3JIEKTpOHHAs 000j0YKa aroma, s-, p-, d-
JNEKTPOHHBIE OPOUTAIN aTOMOB, UOH, MOJIEKYJIa, BAJIEGHTHOCTb,
3IEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHHS, XMUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEeM, yriIepoaHbII
ckener, (YHKIMOHAIbHAs Tpynma, paaukal, H30oMepus,
MU30MEpbI, TOMOJIOTUYECKUU Psii, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHUCJIOPOJI- M a30TCOJEpKallUe COEeIUHEHUs, OMOJIOTUYECKU
aKTHBHBIC BelecTBa (YIJIEBOJBI, J>KHUPBI, OCIKH), MOHOMEp,
MOJMUMEpP,  CTPYKTYPHOE€  3BEHO,  BBICOKOMOJIEKYJIIPHBIE
COCAMHEHUS, KPUCTAIUIMYECKAs PEIIeTKa, THUIIbl XUMUYECKHUX
peakuuii (OKHCIIUTETHHO-BOCCTAHOBUTEIIBHBIE, 3K30-U
SHAOTEPMHUYECKHE, PEAaKIHUH HMOHHOTO OOMEHa), pacTBOp,
3JEKTPOJIUTHI, HE3JIEKTPOJIUTHI, ANEKTPOJIUTUYECKAS
JUCCOLMALUsA,  OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTb
XUMHYECKON peaklnH, XUMUYECKOEe PaBHOBECHE), TEOPUH U
3aKOHBI (TEOpHs XUMHUYECKOTO CTPOCHHS OpPraHMYeCKHUX
BeniectB  A.M. byrnepoBa, TeopHs JIEKTPOJUTHYECKON
quccouuranuy, nepuoanueckui 3akoHn /.M. Menneneesa, 3akoH
COXPaHEHHUS Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK




BJIAJIECTh HABBIKAMHU Y4€OHO-HCCIEIOBATEIbCKON U
HpOGKTHOﬁ ACATCIIbHOCTH, HAaBBIKAMH PAa3pCIICHUA
mpooem;

BBISIBJIATDH MPUYUHHO-CJICACTBCHHLIC CBA3U u
AKTyaJIMU3NUpOBaATh 3a4ady, BbBIABUIaTb THUIIOTE3Y €€
pelICHrA, HAXOJUTb ApryMCHTBI JIS1 JOKAa3aTCIIbCTBA
CBOHUX YTBep)KﬂCHHﬁ, 3a1aBaThb mapaMETphI )51
KPUTEpUH PELICHN,

AHAJIIM3UPOBATH MMOJIYYCHHBIC B XO4€ PCIICHUA 3aaa4un
PE3YyIbTATHhI, KPUTHYCCKU OLICHUBAThH nux
JIOCTOBEPHOCTD, MMPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

YMETh MNEPECHOCHUTH 3HAHUA B IIO3HABATCIIBHYIO H
IMPAKTUYCCKYIO oOiacTu KHU3HEACATCIBHOCTH.

XUMUH, (AKTOJOTMUYECKHE CBEJCHUS O CBOMCTBaxX, COCTaBe,
NOJy4eHUH ¥  O€30MacHOM  HCIIOJb30BAHWU  BAKHEHIIHX
HEOPraHMYECKUX M OpPraHUYeCKUX BEIIECTB B OBITY U
IPAKTUYECKOM JEATEIbHOCTU YEJIOBEKa;

ITP6 03. chopMUpOBAaHHOCTD YMEHHI BBISBISITH XapaKTEPHBIE
IOPU3HAKA U B3aUMOCBS3b M3YYEHHBIX IOHSATUM, MPUMEHATh
COOTBETCTBYIOILIME TOHATUS IPU ONMCAHUU CTPOECHUSI U
CBOMCTB HEOPraHMYEeCKMX M OPraHWYeCKUX BEUIECTB M HUX
IPEBPALICHUI; BBISBIATh B3aUMOCBSI3b XMMMUYECKUX 3HAHUH C
HNOHIATHUSIMUA U TIPEJICTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX
IPEIMETOB;

IMP6 04. chopMHUPOBAHHOCTH YMEHUH  HCIOJH30BATH
HAaUMEHOBAHMSI XMMHMUYECKUX COEJAMHEHUN MEXIyHApOIHOTO
COI03a TEOPETHUECKON M MPUKIAJAHON XUMHUU U TPUBUAIbHbBIE
Ha3BaHMs BAKHEHIINX BEIIECTB (3TUJIEH, alleTUIIEH, TIUIEPHUH,
dbenon, GopMampaeTHa, YKCyCHash KUCIOTA, TJIUIWH, YrapHbII
ra3, yrJIeKUCIbIA Ta3, aMMHakK, rameHasi U3BeCTb, HeramieHas
U3BECThb, MHUTHEBAsl COJAa U JPYrHX), COCTABIATH (OPMYJIbI
HEOPraHWYeCKUX W OpPraHWYeCKHX BEIIECTB, YpPaBHEHUS
XMUMHUYECKUX PpEeaKlHi, OOBACHATH UX CMBICI; MOJATBEPKIATh
XapaKTepHbIE XUMUYECKUE CBONCTBa BEILIECTB
COOTBETCTBYIOIIIMMH HKCIIEPUMEHTAMH U 3aIUCSIMU YpPaBHEHUH
XUMUYECKUX PEAKIUH;

IIP6 05. cdhopmMupoBaHHOCTH YMEHUW  yCTaHaBJIWBATH
MIPUHAJIEKHOCTh M3Y4YEHHBIX HEOPraHUYECKUX u
OPraHWYEeCKUX BEILIECTB K ONPEAEIECHHBIM KilaccaM M Ipynnam
COCMHEHUM, XapakTEepU30BaTb MX COCTAB M BaKHEHIIME
CBOWCTBA;  ONpeNeNsAiTh  BUIAbl  XUMHUYECKUX  CBs3eH
(KoBaJIeHTHAsi, MOHHAs, METaJUIM4YecKas, BOJOPOJHAs), THUIIbI
KPUCTANIMYECKUX PELIETOK BEIIECTB; KIAacCHU(PUIHUPOBAThH
XMMHYECKHUE PEAKIINHY;

ITP6 07. chopMUpPOBaHHOCTh YMEHUH MPOBOJUTH PAcuUeThl IO
XUMUYECKUM (hopMysaM U ypaBHEHUSIM XUMUYECKUX PEAKIUN C
UCMOJIb30BaHUEM (U3NYECKUX BEIMYMH, XapaKTepU3YIOIIUX
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BEIECTBA C KOJIMYECTBEHHON CTOpPOHBI: Macchl, 0ObeMma
(HOpMaJIbHBlE ~ YCIIOBHUSI) Ta30B, KOJMYECTBA  BEIIECTBA;
UCIIO0JIb30BAaTh CUCTEMHbIE XMMHUYECKUE 3HAHUS JJIS NPUHATUS
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHUEM.

OK 02. Ucnoap3oBaTh
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHayn3a u
WHTEPIpETanN
uHpopmanuu u
nH(pOpMaLOHHbIE
TEXHOJIOTUH JUISt
BBITIOJIHEHUS 3a7a4
npohecCuoHaTBHOM
JeATeIbHOCTH

JIMYHOCTHBIE pPe3yJbTaTbl

AOJIKHBI  OTpakaTb B

yacTu:
HEHHOCTU HAYYHOTO IMO3HAHUSA:

c(hopMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKd U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha
UANore KYyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B MOJIMKYJIbTYPHOM MHUPE;
COBEPIICHCTBOBAHUE  S3bIKOBOM W  YHUTATEIbCKOM
KyJIbTYpbl KaK CpEJICTBAa B3aMMOJCUCTBHUS MEXKIY
JIFOIbMU U TIO3HAHUS MUPA.

MeTanpeaMeTHbIe Pe3yabTAThl 10JKHBI OTPAKATH:

OsBJiaanenue

YHUBepCAJIbHBIMU Y4eOHbIMU

NMO3HABATEJIbHbIMH AeliCTBUAMM:
B) padora ¢ undgopmanueii:

BIIQJICTh HAaBBIKAMU IMOJIydeHUS UHGPOpMALUU U3
HUCTOYHUKOB  pa3HbIX  THUIOB,  CaMOCTOSITEIHLHO
OCYILIECTBIISITh TOUCK, aHaliW3, CUCTEeMaTH3alUi0 U
WHTEpIpeTanuio WHOOPMALUK Pa3IUYHbIX BHJIOB U
(dhopM TpecTaBICHHUS;

cO3/1aBaTh TEKCTHl B PA3IMYHBIX (opMaTax ¢ yueToM
Ha3HaueHUs: WHGOPMALUKM U LENEBOM ayAUuTOPHH,
BBIOMpass ONTUMANbHYIO (OpMYy TMpEACTaBICHUS U
BHU3yaIHM3aIli;

OILICHUBATh JIOCTOBEPHOCTB,
uHpOpMallUM, €€ COOTBETCTBHUE
MOpPaIbHO-3TUYECKUM HOPMaM;

JCTUTUMHOCTD
IIPpaBOBBIM n

IIpeamMeTHbIe pe3y/abTAThI U 10JZKHbI OTPAKATh:

ITP6 06. BnajseHHE OCHOBHBIMHM METOJaMH HAYYHOI'O MMO3HAHUS
BEIIIECTB M XUMUYECKUX SIBIICHUM (HAOIIOJCHUE, U3MEpPEHHUE,
SKCIIEPUMEHT, MOJICTTUPOBAHUE);

ITP6 07. chopMUPOBaHHOCTh YMEHUN MPOBOAUTH PACUETHI 11O
XUMUYECKUM (POpMYJIaM B YPaBHEHUSIM XUMHYECKUX PEAKIIUH C
WCIIOJIb30BaHUEM (DH3WYECKUX BEJIMYUH, XapaKTEPU3YIOIINX
BEUIECTBA C KOJMYECTBEHHON CTOpPOHBI: Macchl, oObema
(HOopMallbHbI€ ~ YCIIOBHUSI) Ta30B, KOJHMYECTBAa  BEIIECTBA;
WCIIOJIH30BaTh CUCTEMHBIE XUMHUUYECKHE 3HAHUS IS TPUHATHS
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBS3aHHBIX C
BELIECTBAMH U UX IPUMEHEHHUEM;

IIP6 08. cdhopmMupoBaHHOCTP YMEHHH IIJIAHUPOBAThH W
BBINIOJIHATh ~ XMMHUYECKUH  DKCHEPUMEHT  (IpeBpalieHUs
OpraHUYECKUX BEIIECTB NMpPU HArpeBaHHUH, MOJyYCHHE 3TUJICHA
U U3Y4YCHHE €ro CBOMCTB, KayeCTBEHHbIE pEaKIUU Ha
aNbJeru/ibl, KpaxMmaa, YKCYCHYIO KHCJIOTY; JieHaTypauus
0eNKOB MPU HarpeBaHUHU, [IBETHBIE PEAKIIMH OEJIKOB; IPOBOIUTH
peakiMu HOHHOTO OOMEHa, OMNpelNeNsiTh CpeAy BOJIHBIX
pacTBOpPOB, KaUECTBEHHBIE peaklUU Ha cyiab(dar-, kKapOoHaT- U
XJIOPUJI-AaHUOHBI, Ha KaTHOH aMMOHHUS; pemiarb
SKCIIEpUMEHTANIbHbIE 3a7aud 1o TemaM "Meramibl"
"Hemeramnsl") B COOTBETCTBHM C IIpaBWJIaMU  TEXHUKH
O0e3omacHOCTM  mpu  OOpalleHud C  BeleCTBAaMU U
000py/sOBaHUEM; TMPEACTABIATh PE3YIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (hopMe 3alliCH YPaBHEHHUI COOTBETCTBYIOIIUX
peakiuii ¥ (GopMyIHpoBaTh BBIBOJBI HAa OCHOBE OTHX
pE3YNbTATOB;




— BJaJACTb HaBbIKaMHW  paCllO3HABAHUA W  3alIWUThI
uHbopmanmy, HHGOPMAIMOHHOKW  0O€30macHOCTH
JIUYHOCTHU.

P66 09. copMUPOBAHHOCTH YMEHHS  aHAJIU3UPOBATH
XAMHYECKYI0  HMHPOpMAIMIO, TONy4aeMyl U3  pa3HBIX
HMCTOYHHUKOB (CPEeICTB MaccoBOM uH(popManuu, cetb MHTEpHET

U IpyTrHe).

OK 04. D¢pdexTrBHO
B3aUMOJICHCTBOBATh U
paboTtath B
KOJJICKTUBE U
KOMaH/Ie

JIMYHOCTHBIE Pe3yJIbTAThI

YacTu:

rPas*KAaHCKOT0 BOCIIUTAHUS:

— TOTOBHOCTHh BECTHU COBM@CTHYI-O HCATCIIBHOCT B
WHTEpecax rpakIaHCKOTO OOIIECTBa;

— YyMEHHE  B3aWMOJCHCTBOBATb C  COIMAJIBHBIMHU
I/IHCTI/ITYTaMI/I B COOTBCTCTBHUH C UX Cb}IHKI_[I/ISIMI/I n
Ha3HAUCHHEM.

MeTanpeaMeTHbIe pe3yabTaThl J0JKHbI OTPAKATh:

OBjajieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMHU

JeHCTBUSAMMU:

0) coBMecTHAas 1esITeJIbHOCTD.

— IIOHHMAaTh H HCIOJIL30BATh MIPEUMYIIECTBA
KOMaHJHOW W MHIUBUIyaTbHON PabOTHI;

— TpUHUMATh  IIJIM  COBMECTHOH  JIEATEIHHOCTH,
OpPraHU30BBIBATh U KOOPAMHHUPOBATH JCUCTBUS IO €€
JIOCTHIKEHMIO: COCTaBJIATh IU1aH JIEWCTBUH,
pacmpenensiaTb pojad C y4eTOM MHEHHUH YYaCTHUKOB
00CY)KJaTh pe3ylbTaThl COBMECTHOM PabOTHI.

OBJlajleHHe  YHMBEpPCAJIbHBIMHU PeryJsaTUBHBIMHA

JelCTBUSIMH:

r) NPpUHATHE ce0sl U APYTUX JII0Aei:

— TMPUHUMATh MOTHBBI U aPTYMEHTHI APYTUX JOJEH MpH
aHaJIN3€ PE3yJIbTATOB JIEATEIbHOCTH;

— TpU3HaBaTh CBOE IMPaBO W MpaBO APYruUX JIOJEH Ha
OIIINOKU,

— pa3BUBaTh CMOCOOHOCTh TMOHUMATh MHUP C MO3UIUH

AOJIKHBI  OTpa*katb B

IIpeamMeTHbIe pe3y/bTAThI U T10JZKHbI OTPAKATh:

IIP6 08. cdhopmMupoBaHHOCTP YMEHHH IJIAHUPOBATH W
BBITIOJTHATh ~ XUMUYECKHW  JIKCMEPUMEHT  (MpeBpalieHus
OpraHWYeCKUX BEIIECTB MPU HAarpeBaHWHU, TMOJYy4YECHUE ITUIICHA
U W3y4CHHE €ro CBOWCTB, Ka4yeCTBEHHbIE pEaKIUH Ha
alBACTU/IBI, KpaxMmall, VYKCYCHYK KHCIOTY; JCHaTyparus
OCJIKOB TIPU HarpeBaHUM, IBETHBIC PEAKITNN OCITKOB; TPOBOIUTH
peaknmuy HMOHHOTO OOMEHAa, OMNpeAeNsaTh Cpeay BOJHBIX
pacTBOpPOB, KaUeCTBEHHbIE PEaKIMH Ha cyab(dar-, kapOoHaT- U
XJIOpUJI-aHUOHBI, Ha KaTHOH aMMOHHUS; pemarb
SKCIEPUMEHTaIbHbIE 3a7aud 1o Temam "Mertamwibl" u
"Hemeramnsl") B COOTBETCTBHM C TIpaBWJIAMH  TEXHUKH
0e30MacHOCTH  TIpU  OOpalieHud ¢ BEHIeCTBAaMU W
000py/OBaHUEM; TMPEACTaBIATh PE3YIbTAThl XUMHUYECKOTO
JKCIIepUMEHTa B (hopMe 3alluCH YpaBHEHHI COOTBETCTBYIOIIUX
peakiuii ¥ (OpMyIHpOBaTh BBIBOJBI HAa OCHOBE ATHX
pE3yJabTaTOB.




JpYyroro 4ejioBeKa.

OK 07.
CopeilicTBoBaTh
COXpaHEHHIO
OKpY’Kalollel Cpebl,
pecypcocOepexeHHIo,
MIPUMEHSTH 3HaHUS 00

JIMYHOCTHBIE Pe3yJbTaThl

YacTu:

IKO0JIOTMYEeCKOr0 BOCIIMTAHMSA:

— ¢(hOpMHUPOBAHHOCTH JKOJIOTUYECKOU KYJIbTYPHI,
IIOHUMAaHHuEC BIIMSAHU A COIIMAJIbHO-3KOHOMMNYCCKHX
MPOLECCOB Ha COCTOSIHUE MPUPOJHOW U COLUUATBHOMN

AOJIKHBI  OTpakaTb B

IIpenmeTHBIE pe3yJIbTATHI U J0LKHBI OTPAXkKATh:

IIP6 01. chopmMupOBaHHOCTH MPEACTABICHUM: O XUMHUYECKOU
COCTAaBIISIONICH €CTECTBCHHOHAYYHONW KapTHUHBI MHUpPA, POJIHU
XAMHUHM B TIO3HAHWW SIBICHUH NPUPOIBI, B (HOPMUPOBAHUU
MBIIIJICHASI W KYJIBTYPBl JIUYHOCTH, €€ (DYHKIMOHAILHOM
IPAaMOTHOCTH, HEOOXOJIUMOW JUIS pEHICHUS MPAKTHYSCKUX

HU3MCEHCHUU KJInuMarta, Cpensl, OCO3HAHUue rJ100aJIBHOTO XapakTepa 3a1a49 U OKOJOTHUYCCKHU 000CHOBAHHOTO OTHOIIEHUS K CBOEMY
IIPUHITUIIEI 9KOJIOTUYECKHUX TTPOOJIEM; 3I0POBBIO U IPUPOJHOM Cpene;
OEepeKITUBOTO — mmaHmpoBanme wu  ocymectsienue aedicreuii B | [IP6 10.  chopMupOBaHHOCTH YMEHHMH COONIOAATH TpaBHUia
IIpOU3BOACTBA, OKpYXKalolllel cpele Ha OCHOBE 3HAHUA Iielield | OKOJIOTrHICeCKU 1enecoo0pa3Horo TOBEAEHUs B OBITY U
3(1)(1)GKTI/IBHO YCTOP’I‘IPIBOFO pa3BUTHSA YEIIOBEYECTBA, pr210BOI71 ACATCIIBHOCTU B LEJIAX COXPAHCHUS CBOCTO 3JI0POBbA
NENCTBOBATH B — AKTHBHOC HENPUATHE ICHCTBHH, MPUHOCAIMKX Bpex | OKPYKAIOIIEH NPUPOJHON CPEJbl; Y4YUTHIBATH OMACHOCTH
Ype3BBIYAITHBIX OKpYXKaromeii cpefie; BO3JECHCTBUSL Ha >KUBBIC OPraHU3MBbl OMPEICICHHBIX BELIECTB,
CUTYaIHIX —  yMeHne [IPOrHO3HPOBATH HeGnaronpusTHele | TOHAMAS  CMBICI  TIOKA3aTeNld  MPENENbHOH  JIOMyCTHMOH
DKOJIOTUYECKUE  TOCIEACTBHSA  NpeanpuHuMaeMpix | KOHICHTPALMH.
JEUCTBUM, IPEIOTBPALIATD UX.
MeTanpeaMeTHbIe pe3y/IbTaThl J0JKHbI OTPAKATh:
OBJageHue YHUBEPCAJIbHBIMHA Y4eOHbIMU
NO03HABATEJIbHBIMHU AEHCTBUAMM:
B) padora ¢ undgopmanueii:
— HCNOJb30BaTh  CPEICTBA  WH(OPMALMOHHBIX U
KOMMYHUKAI[MOHHBIX ~ TEXHOJOTHA B  PEHICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX u
OpraHU3alMOHHBIX 3a1a4 c cobmroaeHreM
TpeOOBaHUN HSPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHEHBI,  pecypcocOepexeHusi,  NPaBOBBIX U
3TUYECKUX HODM, HOPM UH(OPMALIMOHHOK
0€30MMacHOCTH.
K 2.3. B yacTu TPyA0BOT0 BOCIMTAHMSA: c(OpMHUPOBAaHHOCTh yMEHUH CcOOMIOJAaTh MpaBHIIa
[IpownsBoauTs, - TOTOBHOCTb K TPY/y, OCO3HAHHE [IEHHOCTH MAaCTepPCTBA, | OKOJIOTHMYECKHU IeIecO00pa3sHOro TMOBEACHUA B OBITY U

nepepabarbIBaTh U

TPYAOTIIO0HE;

Tp}UIOBOﬁ ACATCIIBHOCTU B LIECJIAX COXPAHCHUS CBOCTO 30POBBA
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XpaHUTh
JOTIOTHUTEIbHYIO
MIPOJIYKIIHIO
ITYEJI0BO/ICTBA:
MaTOYHOE MOJIOYKO,
IIPOIIOJINC,

IBCTOYHYIO IIBIJIBITY.

- TOTOBHOCTb K aKTUBHOM ACATCILHOCTH
TEXHOJOTMYECKON U COLUMAIBHOW HAIIPaBJIECHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, TUIAHUPOBATH U
CaMOCTOSITENIBHO BBINIOJHATH TAKYIO AEATEIbHOCTD;

- TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSTEILHOCTH U
CaMOOIIPEIETIEHHUIO;

- HHTEPEC K Pa3IUIHBIM cdepaM mpodhecCuoHATBLHOM
JIESITEIILHOCTH,

-OBJIaJICHUE HAaBBIKAMU yIEOHO-UCCIIEIOBATEIHCKOM,
MPOEKTHOM U COIMATIbHOM JIEATEIIbHOCTH;

U OKpYXaoUIEd NPUPOJHOW Cpeabl, OCO3HAaBaTh OIACHOCTh
BO3JICUCTBUSL ~ HA  JKUBBIE  OpPraHU3Mbl  OIPEIEIEHHBIX
OpPraHMYeCKUX BEIIECTB, NMOHMUMAs cmbici mnokazarens [1/IK,
HNOSICHATH ~ HA  INpUMEpax  CHOCcOObl  YMEHBUIEHMS U
IIPENOTBPALLEHUS HMX BPEIHOTO BO3ACUCTBUS HAa OpraHU3M
YEJI0BEKa;
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2. CTPYKTYPA U COAEPKAHUE OBIIEOBPA3OBATEJIBHOI'O

NPEAMETA «XUMMWS»

2.1. O0bem npeaMera u BUABI Y4eOHOI padOThI

. O0bem B

Bua yueoHoii paboTbl
yacax

O01béM 00pa3oBaTeIbHON MPOrpaMMbI MpPeIMeTa 108
Conepxanue yueOHOro Marepuasia 64
BT. U..
TEOPETUUYCCKUE 3aHSATHS 25
MPaKTUYECKHUE 3aHITH 34
KOHTPOJIbHBIE PA0OTHI 5
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJIEPKAHNE 8
BT. U..
TEOPETHUYECKUE 3aHITHUS 4
IIPAKTHYECKUE 3aHATUA 4
IMpomexyrounas arrectanus (quddepeHInPOBAHHBIN 3aUeT) 1
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2.2. TemaTu4ecKHH IJIaH U COAEP/KaHUE NpeaMeTa

HaumenoBanue
pa3/iesioB U TeM

Coaepikanue yueOHOro MaTepuasa (0CHOBHOe U NPo¢ecCHOHATBHO OPHMEHTHPOBAHHOE),
NpaKTHYeCKHe 3aHATHUS

O0nLéM
4acoB

®opmupyemMble
KOMIIETEHIIUH

1

2

4

1 kypc 1 cemectp — 39 yacoB

Conepxanue yueOHOro Marepuaja

64

Paznea 1. Teopernueckne 0OCHOBbI XMMHUM

21

Tema 1.1.
OcHOBHBIE
XAMHYECKHE IMOHATHS
U 3aKOHBI, CTPOEHHUE
aTOMOB  XHMHYECKHX
2JIEMEHTOB

Conepxxanue yueOHOro Marepuasa

XuMudeckuit seMeHT. AToMm. Aapo atoma, U30TOMBI. DJIEKTPOHHAS 000J0UKa. DHEPreTUIECKUe
YPOBHH, MOJYyPOBHU. ATOMHBIC OpOHTaH, S-, P-, 0- ameMeHThl. OCOOECHHOCTH pacIpee/iCHuUs
JJIEKTPOHOB MO OpOMUTANSIM B aToMax 3JIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DJIEKTPOHHAs
KOH(bI/Il"ypaI_[I/ISI atoMoB. OCHOBHBIE XUMHUUECKHE 3aKOHEI

IIpakTHYecKue 3aHATHS

[Tpaktuueckass pabota Nel. «OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XUMHH M PACUETHl IO
YPABHEHUSAM XUMHUUYECKHUX PEAKIIUI».

OTtHocuTeNnbHBIE aTOMHAsE M MOJEKyJaspHas macchl. MoumsipHass Macca. KonnuecTBo BemiecTsa.
MaccoBas nonst BemiecTBa. 3akoH ABoraapo. MouspHblii 00beM Ta3oB. OTHOCHUTENTbHAS
IJIOTHOCTH ra30B. PacueTsl MO ypaBHEHUSIM XUMUYECKUX PEaKIUil C UCIIOJIb30BaHUEM MacCOBOM
JIOJIA BEIIeCTBa, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA

OK 01

Tema 1.2.
[lepuoanueckuii 3aKoH
u [Tepuoanueckas
CUCTeMa XHMHUYECKUX
anementoB  JI. W
MenneneeBa, UX CBS3b
c COBPEMEHHOM
Teopuei CTpPOCHUS
aTOMOB

Copep:xaHue y4eOHOro maTepuasa

IIpakTHYecKue 3aHATHS

[Ipaktrueckas padora Ne2. «M3yueHne NeproINIECKUX 3aKOHOMEPHOCTEH U MX B3aUMOCBSI3U CO
CTPOCHHEM aTOMOBY.

Ilepuonnueckas cucrema xumudeckux snemeHtoB .M. MenneneeBa. CBsi3b HNEPUOAMYECKOTO
3akoHa U Ileproaudyeckoil CUCTEMBbI XUMHUUYECKHUX AJIEMEHTOB C COBPEMEHHON TEOpHUEH CTPOCHHS
aTOMOB. 3aKOHOMEpPHOCTH HM3MEHEHHUS CBOWCTB XUMHUYECKHX D3JIEMEHTOB, OOpa3yeMblX HMU
MPOCTBIX U CIOKHBIX BEIIECTB MO rpymmnaMm U nepuoaam llepuoauyeckoil cuctembl. 3HaYeHUE
MEePUOANYECKOT0 3aKOHA M CHCTEMBbl XMMHYECKUX 3jeMeHToB J[.M. MeHneneeBa B pa3BUTHH
HAyKH.

VYcTaHOBNIEHHE CBSI3U MEXIY CTPOCHHEM aTOMOB XMMHUYECKHUX 3JIEMEHTOB M MEPUOIUYECKUM
H3MEHEHHEM CBOMCTB XMMHYECKHX 3JIEMEHTOB M MX COCAUHECHUH B COOTBETCTBUM C ITOJIOKEHUEM
[lepuoanueckoil cuctemsl. PelieHne NnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKHUX 33JlaHUN Ha
XapaKTepH3alMI0 XUMHUYECKHX dJIeMEeHTOB «MeTalueckue / HEeMeTaJUIMYeCKue CBOWCTBA

OK 01
OK 02
I1K 3.3.
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XMMHMUYECKHUX 3JIEMEHTOB B COOTBETCTBUM C HMX 3JIEKTPOHHBIM CTPOCHHUEM M IIOJIO)KEHHEM B
IIEPUOANYECKON CUCTEME XMMUYECKUX 31eMeHToB [[.11. Menneneesa»

Tema 1.3. CojaepikaHue yueOHOro MaTepuajia OK 01
Crpoenne  BemectBa | CTpoeHHE BeleCTBa. XUMHUYECKasi CBS3b. BHIIbI XMMUYECKOW CBSI3M (KOBAJICHTHAS HEMOJISPHAS
u IPUPOJA | U TIOJISIpHAs, MOHHAs, MeTaJunyeckas). MexaHn3mbl 00pa30BaHMs KOBAJCHTHOW XMMHUYECKOH
XUMHUYECKOUI CBS3U. | cBsi3M  (OOMEHHBII W JIOHOPHO-aKIEeNTOpHBIM). Bomopomnas  cBsi3b.  BaneHTHOCTS.
MHuoroo0pasue DneKTpooTpULaTeNbHOCTh. CTeneHb OKUCIeHNs. VIOHbI: KAaTHOHBI U @aHUOHBI
BEILIECTB IIpakTHYecKHne 3aHATHS
[Ipaktuyeckas padora Ne3. «CTpoeHne BemecTBa U NpUpoaa XUMUYECKON CBSI3M.
JlemMoHcTpanust Mojened KpPUCTAJUIMYECKUX PpEUIeTOK: HOHHOW (XJIOpWJ HATpHsi), aTOMHOMU
(rpaduT M anmMmasz), MOJIEKYISIpHOHM (YIJIEKHCIBIM Ta3, WoMa), MEeTaNInYecKor (HaTpHil, MarHui,
Menb). Pelenue mpakTUYecKuX 3alaHUM Ha COCTaBIIEHHE AIIEKTPOHHO-Tpadudeckux (Gopmy
aneMeHToB 1-4 neproos
Tema 1.4. Copep:xaHue y4eOHOro marepuaja OK 01
Knaccudukanus, Knaccudukanus HeopraHm4yeckux BemecTB. HOMEHKmIarypa HEOPraHMYECKHMX BEIECTB OK 02
u HOMEHKIATypa | (OKCUIbl, THUAPOKCUIBI, KHCIOTHI, COJH). BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYISIPHOTO
HEOPraHMYECKUX CTpoeHus. ArperatHble COCTOSIHUS BellecTBa. Kpucraminueckrue 1 aMopgHbie BeecTBa. 3aKOH
BEILIECTB MOCTOSIHCTBA COCTaBa BELIECTBA. TUIbl KPUCTAJUIMYECKUX PEUIETOK (aTOMHas, MOJEKYJspHas,
MOHHasl, MeTaJIn4yeckasi). 3aBUCMMOCTb CBOMCTBA BELIECTB OT TUNA KPUCTAININYECKONU PEIIETKU
IIpakTHYecKkue 3aHATHS
[IpakTuueckas paborta Ned. «HomeHk1aTypa HEOpraHMUECKUX BEIIECTBY.
Pemenune mnpakTuyeckux 3aJaHui MO KiIaccU(UKAMM, HOMEHKIATYpE W XUMHYECKUM
(dbopMynaM HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX KJIaccOB (yrapHblil ras, yrieKucibli ras,
aMMHUaK, TaleHas U3BeCTh, HeralleHas U3BEeCTbh, MUThEBAs COAA U APYTUX): HA3BaHUs BEILECTB
no mexayHapoanoit (MIOITAK) unu TpuBHaJbHON HOMEHKIIAType U COCTaBJIeHHE (OPMYIIbI
XMMHUYECKUX BEIEeCTB, OINpeAeNieHHe MNPUHAIISKHOCTH K kiaccy. llowck undopmammu 1o
Ha3BaHMAM, UICHTH(PHUKATOPAM, CTPYKTYPHBIM (hopMyliaM. AHaIu3 XUMHUYECKON HH(pOpMAIIH,
MOJIy4aeMoil M3 pPa3HbIX HCTOYHUKOB (CPEICTB MAaccoBOi HHQoOpMaIH, ceTb VHTepHET u
Apyrue)
Tema 1.5. Coaepikanue y4eOHOr0 MaTepuajia OK 01
Turmbr XUMHUYCCKUX | Xymuyeckass peakiusa. Krnaccudukanuss XUMUYECKHX pPEaKIUii B HEOPraHUYEeCKOW U
peaxtmit OPraHMYEeCKOM XHMMHH. 3aKOHBI COXpPAHEHHUs MAacChl BEILECTBA, COXPAHEHUs U MpPEBpaALICHUS
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SHEPIrUM MPU XUMHUUYECKHX peakuusix. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIC PEaKUU (YpaBHEHUS
OKHCIICHUSA-BOCCTAHOBJICHUS,  CTEIIEHb  OKHUCJCHHS, OKHUCIHTEIb M  BOCCTAHOBUTEID,
OKHCJIUTEIbHO-BOCCTAHOBUTEBHBIE PEAKUMA B MPUPOJIE, MPOU3BOJACTBEHHBIX Mpoleccax M
KHU3HEICATCILHOCTH OPraHM3MOB)

Tema 1.6.
CKopoCTh  XMMHYECKUX
peakuuii. XHMHUYECKOE
paBHOBECHE

Conepxxanue yueOHOro Marepuasa

CKOpOCTh pEakluu, €€ 3aBHCUMOCTh OT pPAa3JIMYHBIX (PAaKTOPOB: MPHUPOABI PEarupyrOIIUX
BELIECTB, KOHLEHTPALMU pEearupyrouiux BEIIECTB, TEMIEpaTypbl U IUIOLIAJANW PEaKLUOHHON
noBepxHOCTU. TersoBbie 3h(HEeKThl XUMUYECKUX PEAKINIl: K30~ U 3HJIOTEPMUYECKHE PEaKIIH.
OOpatumble peakiuu. XuUMUYecKoe paBHOBecHe. @DakTOpbl, BIMUSIOUIME HA COCTOSIHHUE
XMMHUYECKOTO pPaBHOBECHs (KOHIIEHTpAIUsi pPEareéHTOB WM MPOAYKTOB pEaKkluu, JaBJCHHE,
temneparypa). [lpunnun Jle Hlatense

IIpakTHyecKkue 3aHATHS

[IpakTnueckass pabota NeS5. «BnusiHMEe paznu4HbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaxum».

Pemenne mnpakTUKO-OpMEHTHUPOBAHHBIX 3aJaHU Ha aHaiuu3 (aKTOPOB, BIHAIOIIMX HaA
W3MEHEHNE CKOPOCTH XHMHMYECKON peakiuu. 3aBUCHUMOCTh CKOPOCTH XHMHYECKON pEeaKIuu OT
IIPUCYTCTBUSL KaTalM3aTopa Ha IPUMEPE PA3NOKECHHS MEPOKCHIA BOJOpPOJA C IOMOIIBIO
JUOKCHJAa MapraHiia W Karajasel. PelleHne NpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMmeHenre npuHnuna Jle-Illatenbe n1s HaXOXKAEHUS HAINPAaBJICHHS CMEILEHUS PABHOBECHS
XUMUYECKON peakuy U aHaIu3 GakTOPOB, BIUSIOMIMX Ha CMEIEHHE XUMUYECKOTO PAaBHOBECHUS

OK 01
OK 02
I1K 3.3.

Tema 1.7,

PactBopHI, TeopHUs
IEKTPOIUTHYCCKOM
JIMCCOLIMAIIMA U HOHHBIN
oboMeH

Copep:xaHue y4e0OHOIro MaTepuaja

PactBopbl. Buabsl pacTBOpoB MO COJAEP:KAaHUIO PACTBOPEHHOIO BelIeCTBA. PacTBOPHUMOCTD.
[lonsiTne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJIJIOWJHBIE pacTBOpbl. MaccoBas a0
BelecTBa B pactBope. [lonstue o BogopoaHom nokaszatene (pH) pactBopa. DieKkTpoauTuieckas
mucconuanus. CuiibHbIE U clla0ble 3JIEKTPOJIUTHI, HEIJIEKTPOIUTHI. Peakiiuu noHHOro 0OMeHa

IlpakTH4yeckue 3aHATHSA

[Ipaktuueckas padorta Ne6 «IIpurotoBnenue pacTBOpPoOB».

[IpuroTtoBiieHue pacTBOPOB 3a/JaHHON MacCOBOM JOJEl PaCTBOPEHHOIO BEIIECTBA, MPOBEICHHE
peakiuii HMOHHOTO OOMEHa, ONpelNeleHHe Cpelbl PACTBOPOB BEIIECTB C  MOMOIIBIO
YHHUBEpPCATbHOTO HHAMKaTOpa (Kucias, HEeWTpanbHas, IIeJo4yHas). 3aJaHds Ha COCTaBIICHHE
WOHHBIX peakiuil. PelieHne MpakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3a/laHUN Ha PacTBOPHI,
HCIIOJIb3yeMble B OBITOBOM U MPOU3BOJCTBEHHON AESITETbHOCTH YeIOBEKa

OK 01
OK 02
OK 04
OK 07
I1K 3.3.

KonTposabnasi pabora
1

CrpoeHue BeliecTBa U XMMUYECKHE peakluu (1o paszzaeny 1)

15




Pa3nes 2. Heopranuyeckasi Xumust

10

Tema 2.1.
DU3HKO-XUMHYECKIE
CBOMCTBaA
HEOPraHUYECKUX
BCIIICCTB

Conepxxanue yueOHOro Marepuaja

Meramibl. [lonoxenue wMeramuioB B llepuogudeckoil cucTteMe XUMHYECKHX DSJIEMEHTOB.
Oco0OeHHOCTH CTPOCHHSI DIIGKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmme Quznyeckue
cBoiictBa MeTawioB. CIrulaBpl METAIOB. DJEKTPOXUMHYECKUU PsJl HaANpsHKEHUH METasuIoB.
XUMHUYECKUE CBOMCTBA BAKHEUIINX METAJUIOB (HATPHUH, KA, KaJIbIMH, MarHui, alTrOMUHUH,
IIMHK, XpOM, XKeJie30, MeIb) W WX coeauHeHud. OOmme crnocoObl MONYyYCHHUS METaJUIOB.
[IpuMeHeHne MEeTaJIJIOB B OBITY M TEXHUKE

Hewmeramnsl. [lonoxenne HemeramwioB B Ilepruonnyeckoi cucteme XuMudeckux iemeHTos J[. 1.
MenneneeBa 1 0COOEHHOCTH CTpoeHUs: aTOMOB. Du3nueckre cBOMCTBAa HEMETAIOB. AJUIOTPOIUS
HEMETAJUIOB (Ha MpUMepe KHUCIopoja, cepbl, (ochopa u yriepoaa). XUMUUECKHE CBOWCTBA U
MpUMEHEHHE BaXKHEUITNX HEMETaJIOB (TaJoreHoB, cephl, a30Ta, pocdopa, yriepoja u KpeMHUs)
U UX COEIUHEHUH (OKCHAOB, KHCIOPOJCOJEPKAUIUX KHUCIOT, BOJOPOAHBIX COEIWHEHUI).
[IprMeHeHne Ba)XHENIINX HEMETAJUIOB U X COEIMHEHUN

XWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHX BEHIECTB (OKCHIOB, THIPOKCHJIOB,
KHCJIOT, coJied W Ap.). I'eHeTnueckas CBsi3b HEOPTaHUYECKUX BEIIECTB, MPUHAISKAMHNX K
pa3IUYHBIM KJIaccaM. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COCIMHEHUH, BBICIIINX OKCUIOB U THIAPOKCHIOB

IIpakTHYecKue 3aHATHS

[IpakTrueckas padota Ne7. « DU3NKO-XMMUYECKHE CBOMCTBA HEOPTAHNYECKUX BEIIECTBY.
CocraBieHue ypaBHEHUH XUMHUYECKMX PEAaKIUH C ydyacTHEM TMPOCTBIX U  CIOXKHBIX
HEOPraHMYECKUX BEUIECTB: METaUIOB M HEMETaJUIOB; OKCHIOB METaJUIOB, HEMETaNIOB U
aM(pOTEpHBIX AJIEMEHTOB; HEOPraHUYECKHX KHCIIOT, OCHOBAaHUI W aM(OTEPHBIX TUIPOKCHUIIOB;
HEOPraHUYECKUX COJIeH, XapaKTepU3yIOIIUX UX CBOICTBA.

Pacuérbl macchl BemiecTBa WM 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B peaklMUU BemiecTB. PeleHune mpakTHKO-OPUEHTUPOBAHHBIX
3alaHUil Ha CBOMCTBAa, COCTaB, IMOJydYeHHE M O€30MacHOe WCIOJIb30BaHUE BaXKHEHIINX
HEOPraHMYECKUX BEIIECTB B ObITY U MPO(eCcCHOHANBHON JAeATeIbHOCTH YeJIOBeKa

OK 01
OK 02
OK 04
I1K 3.3.

Tema 2.2.
Nnentuduxamnus

Conepxanue yueOHOro Marepuasa

IIpakTHYecKkne 3aHATHA

OK 01
OK 02
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HEOPraHUYECKUX [Ipaktuyeckas padora Ne8 «aeHTHHUKAIMSA HEOPTAHUIECKUX BELIECTBY. OK 04
BELIECTB Pemrenne skcniepuMeHTaIbHBIX 334a4 110 XUMUYECKUM CBOMCTBAM METAJIOB MU HEMETAJLIOB, 110
pacro3HaBaHUI0 M TOJYYEHHMIO COEAMHEHWH METAuUIOB M HEMETAJIOB (B3auMOJIEHCTBUE
THJIPOKCUIA aIIOMUHHS C PACTBOPAMH KHUCIOT W IIenoueH,). MnenTudukanus HeopraHu4ecKux
BEIIECTB C HCIOJB30BAHHEM HUX (PU3MKO-XMMHYECKUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakuuii. KauecTBeHHbIe peakuuu Ha cyiabgpaT-, KapOoOHAT- U XJIOPHA-aHUOHbBI, Ha KaTHOHBI
METaJJIOB ¥ KATUOH aMMOHHUS
KonTposabnasi pabGora .
2 CBolicTBa HEOPraHWYECKUX BEUIECTB (10 pa3aemy 2) 1
Pa3nen 3. Teoperuyeckue 0CHOBbI OPraHu4YecKoOi XMMHHU 5
Tema 3.1. Conepxxanue yueOHOro MarepuaJja 5 OK 01
Knaccugukanmus, [Ipenmer opranuueckoil XuMuu: €€ BO3SHUKHOBEHHE, Pa3BUTHE U 3HAUEHUE B MOJYYEHUU HOBBIX
CTPOEHHE M|BEIIECTB M MarepuanoB. Teopus CTpoeHMs opraHudeckux coeauHeHnid A.M. byrneposa, eé
HOMEHKJIATypa OCHOBHbIE NoJI0keHUSI. CTPYKTypHBbIE (OPMYJIBI OpraHMYECKUX BeliecTB. ['oMomorus, nzomepusi.
OpPraHMYECKUX BEIIECTB | XHUMUYECKas CBSI3b B OPraHMUECKUX COCMHEHUSIX: KpaTHbIE CBSI3H, G- U M-CBS3H. 2
[IpencraBinenre o KiacCUpUKAMU OpraHUYEcKUX BemlecTB. HomeHknarypa opraHHYecKHX
COEJJMHEHUH (CUCTeMaTHueCcKas) U TPUBUAIIbHBIC Ha3BaHUs BaXKHEUIINX MTPEJICTABUTENEN KIACCOB
OpPraHUYECKUX BEILECTB
IIpakTHYecKue 3aHATHS
[IpakTrueckas padota Ne9. «kHomeHKIaTypa OpraHn4ecKux BEIeCTBY.
O3HakomiieHMEe C oOOpa3llaMd OpraHWYEeCKUX BEIIeCTB M MaTepuajaMd Ha HX OCHOBE,
MOJICIUPOBAHUE  MOJIEKYJl ~ OpPraHMYeCKUX  BEUIeCTB,  HAOJIOJEHWE M OIMCaHMe
JEMOHCTPALIMOHHBIX OIIBITOB IO IPEBPALECHUIO OPraHUYECKUX BEIIECTB IPU HAarpeBaHUU 3
(nnaBneHue, oOyrnuBaHue U ropenue). CocTaBieHUE IOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
dopMyn OpraHMYECKMX BELIECTB OTAEIbHBIX KJIACCOB, UCHOJNb3YS HX Ha3BaHUSA IO
CHUCTEMaTHYeCKOW M TPUBUAIBHOM HOMEHKIAType (STWIIEH, aleTUJIeH, IJIMLEpPHH, (EeHol,
(dbopmanpaieTu, YKCycHas KHUCJIOTa, INIMIUH). Pacdersl mpocreiimeil GpopMmynbl opraHHYecKon
MOJIEKYJIbI, HICXO/IS1 U3 3JIEMEHTHOT0 cocTaBa (B %)
Pa3znen 4. YriieBoaopoasl 8
Tema 4.1. Copepixanne y1eGHOro MmaTepuaiia 5 OK 01
YIaeBoaopoapl M UX [IpenensHble yrieBOAOPOAbI (aJIKaHbI): COCTAB U CTPOEHUE, TOMOJIOTHYECKUH psal. MeTaH U 3TaH: OK 02
IPUPOJHBIC HCTOYHUKHU| cOoCTaB, CTPOCHUE, (PU3MUECKHE M XUMHUYECKHME CBOWCTBA (pEakIMM 3aMEIICHUS U TOPEHUs), 1 OK 04
IIK 3.3.

TIOJIYYCHHC U TPUMCHCHUC.
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HenpenenbHble yriaeBo0poibl (aKEHbBI, aJTKAUCHBI, ATKUHBI).

AJNKeHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUI psil. DTUIIEH W MPOINMUJIEH: COCTaB, CTPOEHUE,
¢u3nvecKue U XMMHUYECKHE CBOMCTBA (peakuyl THIPUPOBAHUS, TAIOTCHUPOBAHUSA, THAPATALINH,
OKHCJICHUS U TIOJIMMEPU3ALINN) TIOJyYEHUE U IPUMEHEHHUE.

Ankamuensl: Oyramuen-1,3 u MmetmiOyramuen-1,3, XUMHYeCKOe CTPOCHHE, CBOWCTBA (pEaKIHs

MOJIMMEPHU3AIMK), TPUMEHEHHE (IS CHHTE3a MPUPOJHOIO M CHHTETHYECKOTO KaydyKa W 3
PE3UHBI).
AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYECKHUU psia. AICTHICH: COCTaB,
XUMHUYECKOE CTpOEHUE, (PU3NUECKHEe W XHMHUYECKHE CBOMCTBA (peakuuH THUIAPUPOBAHUSA,
rajJloreHUPOBAHUsA, THApPATAllMd  TOPEHHs), TOJy4eHHe W  NpUMEHeHHe  (MCTOYHHK
BBICOKOTEMITEPATYPHOT'O TUTAMEHH TSl CBAPKU U PE3KH METAJIOB)
ApomaTthyeckue yriieBoAopoibl (apeHbl). BeH30a U TOyos: cocTaB, CTpOCHHE, (PU3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklny TaJIOTEHUPOBAHUS M HUTPOBAHUS), TIOJIyUCHUE M TTPUMEHEHUE.
TokcuyHOCTh apeHoB (BiaMsHHE OCH30Ja HA OPraHW3M dYelioBeKa). I eHeThdeckas CBSI3b MEKIY
YTJIEBOIOPOIaMHU, IPHUHAIIICKAITUMH K PA3TUIHBIM KJIACCaM.
[Ipupoaubie NCTOYHUKH yTriieBo10poAoB. [Ipupoanblil ra3 u nomyrHele HedTsAHbIE ra3bl. HedTs n 1
e€ mnpoucxoxaeHue. CrocoObl TmepepaboTku HepTH: NEeperoHka, KPEeKWHT (TEPMHYECKHUH,
KaTalmuTuueckuii), nwmpoym3. [IpoaykTel mepepaboTku  HedTH, UX TNPUMCHCHHE B
MIPOMBIIIIJIEHHOCTH
1 B ObITYy. KaMeHHBIH yrosib U MpOayKThI €ro nepepaboTKH
KontposbHas pabora N
3 TeopeTrueckne OCHOBBI OPraHUYECKON XUMHHU. YTIEBOAOPOIbI (110 pasieniam 3, 4) 1
1 xkypc 2 cemectp - 33 yaca
Tema 4.2. Coaep:xaHue y4eOHOro MaTepuaja 3 OK 02
@usuko-xuMudeckue  |[pakTuyeckue 3aHATHSA OK 04
CBOHCTBA [Ipaktuueckas padora NelO «CBoiicTBa yriieBoJ0pOI0OBY.
yrieBoaopoaoB TpuBnanbHasg u MEXIYHapOoJHas HOMEHKJIATypa, XMMHYCCKHE CBOICTBa, CIIOCOOBI NOJIy4CHUS 3
yriaeBoaopoaoB. [lomydyenue sTuieHa U U3y4eHHE €ro CBOMCTB. MonenupoBaHUE MOJIEKYT U
XAMHUYECKHX MPEBPAIICHUI yriIeBOIOPOAOB (Ha MpUMepe dTaHa, STHICHA, alleTWIeHa U 1p.) U
rajOreHONpPOU3BOIHBIX
Paspnen 5. Kucsiopogocoaep:kamme oprannyeckue coeIMHeHUs 12
Tema 5.1. Coaepikanue y4eOHOr0 MaTepuajia 2 OK 01
Cnuptel. ®enon [IpenenvHbIe OJJHOATOMHBIE CITUPTHI (METAHOJ M ATAHOJ): CTPOCHHE, (PU3HUUECKUEC U XUMHUYCCKHE 5 OK 07

CBOMCTBA (peaKI_[I/II/I C aKTUBHBIMH MCTAJJIaMH, TaJIOTCHOBOJOPOJAAMU, FOpeHI/IC), IMPUMCHCHUC.

18




Bonoponnbie cBsi3u Mexay MOJEKyJaMu COUpTOB. DPU3NOJIOTMYECKOE IEHCTBUE METAaHONA U
9TaHOJIa Ha OPraHU3M YE€JIOBEKa.

MHoroatoMHbIe CIHUPTHI (ITUIICHTIIMKOJIb U TJIMICPHH). CTPOCHUE, (PU3MUYCCKUE U XUMHUYCCKHUC
CBOMCTBa (B3aUMOJICHCTBUME CO IIEJIOYHBIMU METaJUIaMM, KauyeCTBEHHAas peakius Ha
MHOTOATOMHbIE cnupThl). Dusnonoruueckoe aeiicTBUE Ha OopraHusM uyenoBeka. [Ipumenenue
[JIMLIEPUHA U STHIICHTJIUKOJISL.

®enon. CrpoeHue MOJEKYJbl, (QU3NYECKUE U XUMHUYECKUE CBOWCTBAa (eHosa. TOKCUYHOCTh
(dheHoma, ero GU3MOJIOTHYECKOE ACHCTBHE HA OpraHu3M uenoBeka. [Ipumenenue penomna

Tema 5.2.

AJperuanl.
KapGoHoBBIE KHUCTOTHI.
CnosxHble 3¢upsbl

Conepxxanue yueOHOro Marepuasa

Anbrerunpl U KeTOHbl ((opManbAerui, aleTalbJeruj, aleToH): CTpPOeHUe, (U3NYECKUuEe u
XMMHMUYECKHUE CBOMCTBA (peakIUU OKUCICHHS U BOCCTAHOBJIEHMS, KayeCTBEHHBIE pEAKIIMH),
MOJIy4Y€HHUE U PUMEHEHUE.

OAHOOCHOBHBIE Tpe/eTbHbIE KapOOHOBBIE KHUCIOTHI (MypaBbUHas U YKCYCHas KHUCIJIOTBI):
cTpoeHue, GU3NYECKue U XUMUYECKHEe CBOWcTBa (00IIMEe CBOWCTBA KHUCIOT, pEaKIUs
sTepuduKanum), ModydeHue u mnpuMeHeHue. CreapuHOBasi W OJIEMHOBAs KHUCJIOTHI Kak
MIPEICTaBUTENN BBICIIUX KApOOHOBBIX KHCIOT. MblIa KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX
MOIOIIlEE IECHCTBHE.

CrnoxHble 3(upbl KaKk IPOU3BOJIHbIE KAPOOHOBBIX KHCIOT. ['maponu3 cinoxHeIx 3¢upoB. JKupsl
I'maponus xupos. [IpuMenenue xupoB. bruosiornyeckas posb KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VriaeBoasl

Copep:xaHue y4eOHOI0 MmaTepuaja

VYrieBoapl: cocTaB, Kiaccu(ukaius yrieBoaoB (MOHO-, JU- W Tojaucaxapunbl). ['nmoko3za —
MPOCTEHIIMA MOHOCAXapHJl: OCOOCHHOCTH CTPOCHHS MOJICKYJIbI, (DU3HUCCKUE M XHMHYCCKUE
CBOWMCTBa TIJIIOKO3bI (B3ammojeicTBue ¢ ruapokcuaoM wmeau (II), okuciaeHHMe aMMHAYHBIM
pacTBopoM okcua cepedpa (I), BoccraHoBICHHE, OPOKECHHE TITIOKO3bI), HAX0XKJICHUE B MPUPOJIC,
MPUMCHCHHE TJIFOKO3bI, OWOJIOTMYECKAss pOJIb B IKU3HEACATCILHOCTH OpraHM3Ma 4YeJIOBEKa.
dotocunTe3. PPyKTO3a KaK U30MEP TITFOKO3HI.

Caxapo3a — MpeACTaBUTEIb JAMCAXapUIOB, THIPOJU3 Caxapo3bl, HAXOXJEHUE B MPHUPOJE H
MIPUMCHCHHE.

[Tonucaxapuapl: Kpaxmall M IEJUTION03a KaK MPHPOJHBbIC mojuMepbl. CTpoeHHE Kpaxmalla H
LEJUTI003bI, (U3NYCCKUE U XUMHUYCCKUE CBOMCTBA Kpaxmaiia (THUApPOJIN3, KaYeCTBCHHAs PEaKIUs
C MOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DU3UKO-XUMHUYECKUE

Conepxanue yueOHOro Marepuasia

o

IIpakTHYecKHe 3aHATHA

(o3}

OK 01
OK 02
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CBOIiCcTBa
KHUCJIOPOI0COAECPIKAILINX
OpraHNYECKUX
COCTMHEHNH

[Mpaktnueckas pabora Nell., «HomeHknarypa KHUCIOPOJOCOJEPKAMIMX OPraHUYSCKUX
COCITMHCHU Y.

TpuBuanpHass U MEXAyHApOIHAS HOMEHKJIATypa, XMMHUYECKHE CBOMCTBA, CIOCOOBI MOJIYUYECHHS
CIUPTOB M (PEHOJIOB, KapOOHOBBIX KUCIOT U APHUPOB, alBIACTHIOB U KeTOHOB. COCTaBIEHHE CXEM
peakuuii (B TOM 4HCI€ IO MPEAJIOKEHHBIM LENOYKaM IPEBPALICHUM), XapaKTepU3YOLINX
XUMHUYECKHE CBOMCTBA KHCIOPOJ0COIEPKAIMX OPraHUYECKUX COECAUHEHHUI

[Ipaktuyeckas padora Nel?. «Xumudeckne u (U3NYECKHE CBOKCTBA KHCIOPOIOCOICPIKALIIX
OpraHUYECKUX COCAMHEHUSD.

[IpoBenenue, HaOmIOAEHWE U ONHMCAHUWE JEMOHCTPALMOHHBIX ONBITOB: TOPEHHE CIUPTOB,
Ka4eCTBCHHBIC PEAKIIMK OJHOATOMHBIX CHUPTOB (OKHCieHHe 3TaHoia okcuaoMm meau (1)),
MHOTOQTOMHBIX CIIUPTOB (B3aMMOJeWCTBHE rimiepuHa ¢ ruapokcuaom menu (1)), anprerumos
(okuCIieHHMe aMMHauYHBIM pacTBopoM okcuzaa cepeopa(l) u  rumpokcumom  wmemu  (I1),
B3aMMO/ICHCTBUE KpaxMalla C HOJIOM), U3y4E€HUE CBOICTB pacTBOpa YKCYCHOW KHCIIOTHI

OK 04

Pa3znea 6. A3oTrconepskanye OpranHnyecKkue coeIuHeHus

o

Tema 6.1.
AMWHEL
AMHMHOKHCIIOTEL.
benkn

Copep:xanue y4e0OHOro MmaTepuaja

AMUHBI: METWJIAMUH — NPOCTEUINUM IMPEICTaBUTEIb AMHHOB: COCTaB, XMMHUYECKOE CTPOCHME,
¢bu3nyeckrue 1 XMMUUYECKHE CBOICTBA, HAXOXKIEHUE B IPUPO/IE.

AMMHOKHCIOTBI Kak aM(OTEepHble OpraHudeckue coeanHeHus. Puszndyeckue U XUMHUYECKUE
CBOMCTBA AMMHOKHUCIOT (Ha MpHUMepe INIMLIUHA). buojoruueckoe 3HaYeHHE aMHHOKHUCIOT.
IlenTnael.

benku kak npuponHsle monuMmepsl. IlepBuuHas, BTOpUYHAs M TpPETUYHAs CTPYKTypa OENIKOB.
XUMHUUYECKUE CBOMCTBA OEJIKOB: T'HAPOJIN3, NEHATYpallHsl, KAYeCTBEHHbIE PEeaKI[MK Ha OENIKH

IIpakTHYecKue 3aHATHS

[Ipaktrueckas padota Nel3. «CBoiicTBa a30TOCOAEPKAIIMX OPraHUYECKUX COCTUHECHHIN.
Ouznyeckue M XUMHUYECKHME CBONCTBA aMUHOB (peakUuMd C KHUCIOTaMH M TOPEHUs) U
aMUHOKHCIIOT (Ha mpumepe riauiuHa). HabmogeHne u onucaHue JEMOHCTPAIIMOHHBIX OMBITOB:
JIeHaTypalus OSJIKOB MPU HArpeBaHHUH, IBETHBIE PEaKIi OEIKOB

OK 01
OK 02
OK 04

Pa3nes 7. BoicokoMoJIeKyJISIpHBIE COEINHEHUSI

o

Tema 7.1.
IInacTmacchel.

Conepxanue yueOHOro Marepuasa

IIpakTHYecKHe 3aHATHA

IR

OK 01
OK 02
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Kayuyku. Bosokna [Mpaktnueckas pabora Neld. «CuHTe3, aHanW3 H KIACCH(PUKAIUS BBICOKOMOJICKYISIPHBIX OK 04
COEIMHEHUI IIK 3.3.
OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYJISIDHBIX COCIUHEHHUIH: MOHOMEp, TOJHMED,
CTPYKTYpHOE 3BEHO, CTENEeHb IOJMMEpPHU3AIMH, CpPeAHss MoJieKyaspHas wmacca. OCHOBHbBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSIMHEHHI — MOJIMMEPHU3aLUs ¥ TOJTUKOH ICHCAITHSI.
O3nakomiieHHe ¢ 00Opas3laMy TPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4IyKOB:
TUTACTMACCHI (TTOJIMATUIICH, TMOJUIPONIICH, NOJUBHHUIXJIOPH, TOJHUCTHPOI); HATYpAIbHBIN H
CUHTETHYECKUE Kaydyku (OyTaJueHOBBIM, XJIOPONPEHOBBIH U H30IMPEHOBBII); BOJOKHA
(HaTypasibHBIE (XJIOTIOK, INEPCTh, MIEIK), HCKYCCTBEHHBIC (AI[CTATHOE BOJIOKHO, BHCKO03a),
CHHTETHYECKHUE (KalPOH M JIABCaH)
KonTposbnasi pabGora .
4 CTpyKTypa ¥ CBOMCTBA OPraHMUYECKHX BEIIECTB (110 pasjaenam 3-7)
IIpodeccnoHaNbHO OPUEHTHPOBAHHOE COJIEPKAHNE
Pa3nea 8. Xumusi B ObITY M IPOU3BOJACTBEHHO¥ IeSITEIbHOCTH Y€J10BEKA OK 01
Tema 8.1. Coaepxanue yueOHOIro MaTrepuasa OK 02
XUMHYECKHE IIpaBuiia 5KOJIOIMYECKH II€JECO00PA3HOrO TOBEICHHUS B OBITY W TPYAOBOM JAEATEIBHOCTH B OK 04
TEXHOJIOTHU LENsSX COXPAaHEHHs CBOEro 370POBbi M OKPYKAIOLIEH NPUPOJHOM Cpedbl, OIAaCHOCTh OK 07
B MOBCETHEBHOM | BO3JEHUCTBHST Ha OKMBBIE OPraHW3Mbl OPraHUYECKMX BEINECTB  OTAEIBHBIX  KJIACCOB IIK 3.3.

u  1podeCcCHOHATBHON
NeSTeIbHOCTH YeJI0BEKa

(YyrneBoJopoJibl, CHOUPTHI, (H)EHOJIBI, XJIOPOPTraHMYECKHE MPOU3BOJHBIC, aNbIETUIBI U [p.),
MoKa3aresb NPeAeNbHO TOMYCTUMON KOHIEHTPAIIMU U €r0 UCIOJIb30BaHuE.

Ponp xumuu B oOecreueHUH SKOJIOTHYECKOW, SHEPreTHYecKOW M MHUIIEBOM OE30MacHOCTH,
pa3BUTUM  MEAWLIMHBI, CO3JaHMM HOBBIX MaTepuagoB (B 3aBHCUMOCTH OT BHJA
npodeccuoHaIbHOM AESITeTbHOCTH), HOBBIX HCTOUHUKOB SHEPTUH (aIbTEepPHATUBHBIE HCTOUHUKHI
sHepruu). lloHsTHe O HayyHBIX METOJAX I[IO3HAHUS BEIIECTB M XHUMUYECKUX PEaKIIUM.
[IpencraBienuss 00 OOMIMX HAYYHBIX MPUHIHUIAX MPOMBIILIEHHOTO TMOMYYEHHUs Ba)KHEHIINX
BEIIECTB (Ha MpUMepax MPOU3BOJICTBA aMMHAKa, CEPHON KUCIOThI, METaHOJIA).

XuMHUsA W 3J0pOBhE UEJOBEKa: MpaBuia O€30MacHOrO HCIOJIb30BAHUS JIEKApPCTBEHHBIX
MpenapaToB, OBITOBOM XMMHH B MOBCEAHEBHON KH3HU

IIpakTHYecKue 3aHATHS

[Mpaktuyeckas padota Nel5. «[IpuMeHeHHE XMMHUYECKUX BEUIECTB M TEXHOJOTHH C y4ETOM
Oymyuieit mpodeccHoHATbHON AeITeTLHOCTH Y.

Pemienne keiic-3aauy 1Mo TeMaM: THIIEBBIC MPOJYKTHI, OCHOBHI PAIlMOHATBHOTO ITUTAHHUS,
BXHCWINIME CTPOMTENbHBIE M  KOHCTPYKIIMOHHBIC MaTepHalibl, CEJIbCKOXO3IHCTBCHHOEC




IIPOU3BOJICTBO, KpacKH, CTEKJIO, KEepamMHKa, MaTepuajbl JUIsl 3JIEKTPOHUKHM, HAHOMAaTepHabl,
TEeKCTHJIbHBIE BOJIOKHA, HCTOYHHMKHA SHEPrUH, OPraHMYECKHEe M MHUHEpalbHBIE YHIOOpeHHUS,
JIEKapCTBEHHbIE U KOCMETHUYECKUE MIpenapaThl, ObITOBAasI XUMHUSI, MaT€pHaJIbl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

3amura: [lpeacraBneHue pe3ynbTaToB pelieHUs Keiic-3a7ad B (opMe MHUHHU-JOKIAAa
(momyckaeTcst UCTIOJIb30BaHUE rPaUIECKUX U MPE3EHTAIIMOHHBIX MaTEPHAaJIOB)

IpomexxyTounas aTrectanus no npeamMery (aupdepeHInpOBaHHBIN 3a4eT)

Bcero

72
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3. YCJI0BUsA PEAJIM3ALINU INPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOI'O ITPEIMETA

3.1. TpeOoBaHHUsA K MUHMMAJIBLHOMY MaTEPHATBHO-TEXHUYECKOMY
oldecneyeHHIo

JUist peanuzanuu mporpaMMbl MpeaMeTa JOJKHBI OBbITh MPEAYCMOTPEHBI
CJIEIyIOIINE CelHaIbHbIE TOMEIICHUS: YUeOHbI KaOUHET XUMUHU.

OGopynoBanue y4eOHOro kaOuHeTa (HAIJIS/IHbIE TOCOOMS): HAOOPHI
IAPOCTEP’KHEBBIX MOJENEH MOJIEKYJ, MOJENIM KPUCTAJUIMYECKUX PEIIETOK,
KOJUIEKIIMM TPOCTBIX M CJOXHBIX BEIIECTB; KOJUIEKUHUS TOPHBIX MOpPOA U
MUHEpajoB, Tabmuma  MengeneeBa,  ydyeOHble  QWIbMBI,  HHUQPPOBHIC
o0Opa3oBaTebHbIE PECYPCHI.

Texnnueckue cpeacTBa o0y4eHMsi: KOMIBIOTEp C yCTpOHCTBaMu
BOCHIPOU3BEACHUS 3BYKa, MPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C OIKPAHOM,
MYyJbTUMEIUNHASA TOCKA.

OO6opynoBanue KaOMHeTA: MEH3YpPKH, MUNETKU-KANEIbHUIIBI, MUKPOCKOIL,
NpEeIMETHbIE M TOKPOBHBIE CTEKJA, CTEKJISHHbIE NPOOUPKH, IITATUBBI MJIA
pOOUPOK; MEPHBIC IWIMHJIPBI, TUHIETHI, BaTa, MepHbIe pooupku (Ha 10-20 mn)
U MepHbIe Koi0bI (25, 50, 100 u 200 mn).

3.2. UudopmanuoHHoe odecriedyeHne peaan3anuu NporpaMmbl

1. Jlna peanmuzanuu mporpamMmbl OMOJIMOTEUHBIH (POoHI 0O0pa3oBaTEIBHOM
OpraHu3allid MMeEeT B HaJMYUHU TeYaTHbIE M AJIEKTPOHHBIE 0Opa30oBaTelbHbIE U
UH(POPMAIIMOHHBIE  PECYPChl, PEKOMEHJIOBAaHHBIE Il  UCIIOJb30BAaHUS B
o0pa3oBaTeIbLHOM MPOIIECCE.

2. Pexomenyembie NeyaTHbIE U3JIaHUS 1o peanuzanuu
0011e00pa30BaTEILHOTO npeamera MPEACTaBICHbI B METOJUYECKUX
PEKOMEHAIUSX 10 OpTraHU3aINN 00yUeHHUS.
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4. KOHTPOJb MU OIEHKA PE3YJIBTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHI'O ITPEIMETA

KoHnTpone ©  oOmeHKa  pe3ylbTaToB  OOy4YeHus

MPaKTHICCKHX

OCYHICCTBIIAIOTCA

IpenojaBaTeyieM B MOPOLECcCe  MPOBEICHUS 3aHATUN U
MPAKTUYECKUX 3aHSATUM, TECTUPOBAHUS, a TAKXKE BBITIOJTHEHUS OOYyYaIOIUMUCS
WHJMBUAYaJbHBIX 3aJlaHUM, MPOEKTOB, HCCieaoBaHUN. Pe3ynbraThl 00yueHHs
OTPENIEIIAIOT, UTO OOydYaroluecs NOKHBI 3HATh, TIOHUMATh U JIEMOHCTPUPOBATH
10 3aBEPLICHUU U3YUYCHUS IIPEIMETA.

st hopmMupoBaHus, KOHTPOJISL U OIEHKH PE3YyIbTaTOB OCBOCHUS Y4E€OHOTO
MpEIMETAa HCHOJIB3YETCS CHCTEMa OLIEHOYHBIX MEPONPUATHH, NPEACTABIAOIIASA
co00l KOMIUJIEKC Y4YeOHBIX MEPONPUITHUN, COTJIACOBAHHBIX C pe3yJbTaTaMU

oOyuenus u cpopmynupoBaHHbix ¢ yuerom OI'OC CIIO.

Oomasi/mpodeccuoHaILHAS Tun oeHOYHBIX
pod Pa3zpen/Tema "
KOMIIETeH LU MeponpusTHI
OK 01. Beibupats criocoObl pemieHus Tema 1.1-1.7
3a/1a4 TPOPECCHOHAIBHON JeATEIHHOCTH Tema 2.1, 2.2
MIPUMEHHTEIBHO K Pa3JM4HbIM KOHTEeKCTaMm | Tema 3.1
Tema 4.1
Tema 5.1-5.4 TectupoBanue
Teuma 6'1 ' YcTHBIH onpoc
Tema 7'1 Pemenne pacuéTHBIX 3a1a4
Teuma 8'1 Habmronenue 3a Xxo1oMm
: BBITIOJIHEHUS IPAKTUKO-
OK 02. Mcnonb30BaTh COBpEMECHHBIC Tema 1.2, 1.4, P "
OPHEHTHUPOBAHHBIX 3aIaHHUI
CpelcTBa MOWCKA, aHAIHN3a U 1.6,1.7 MoencTaBICHIE
TaBJIEHU
WHTEpIpeTauy HHGOpMAaIH, 1 Tema 2.1, 2.2 pel
T 41 490 pEe3yNbTaTOB
MH(POPMAITMOHHBIE TEXHOJIOTUH JIJIS ema 4.1, 4.
. MPaKTUYECKUX U
BBITIOJTHEHHS 33]1a4 PO (ecCuOHaTbHOM Tema 5.2-5.4
NEATEbHOCTH Tema 6.1 11a60paTopHLIX paboT
Teuma 7'1 [TpoBeneHne XUMHUYECKOTO
Teuma 8'1 JKCIIEpUMEHTA
: Brinmonaenue
OK 04. Tema 1.7
. KOHTPOJIBHBIX
DddexTUBHO B3aMMOIeHCTBOBATH U Tema 2.1,2.2 paGoT 1o
paboTaTh B KOJUICKTHBE U KOMaH/Ie Tema 4.1, 4.2 pazienam npeaMera
Tema 5.2-5.4
Tena 6.1 O1eHKa caMOCTOSTEIIHHO
Teuma 7'1 BBIIIOJIHEHHBIX 3aJaHUM
Teuma 8.1 3amnuTa penieHus Kenc-
= . 3aja4 (¢ yueToM Oymymiei
OK 07. CoaeiicTBOBaTh COXpaHEHUIO Tema 1.7 .
9 poheCCUOHATBHOU
OKPYXKaIOLIEU Cpemsl, Tema 5.1
JIeSTETbHOCTH)
pecypcocOepexeHuto, IpuMeHsTh 3Hanus | Tema 8.1 BhImoTHeH e 3a1aHHii
00 M3MEHEHUU KINMaTa, TPUHIUIIBI <
MIPOMEXYTOUHOU
OepeKITMBOro MPOU3BOJCTBA, F3PPEKTUBHO
o . aTTecTalun
JICMCTBOBAThH B UPE3BBIYAITHBIX CUTYALIUAX
1K 3.3 Brei6bupats 1 00pabatbiBaTh Tema 1.2,1.6,1.7
KaueCTBEHHOE ChIphe AJis mpurotoBienus | Tema 2.1
MUY 1 HATUTKOB CPEIAHEH CI0KHOCTH C Tema 4.1
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YUETOM MX HEPI€TUYECKOM LIEHHOCTH.

Tema 7.1
Tema 8.1
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