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1. OBIIAS XAPAKTEPUCTHUKA PABO‘IE!:/'I INPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOU YYEBHOU JUCIUIIJIMHbI
OV /.04 Xumust

1.1. MecTo IMCHUIIMHBI B CTPYKTYpe o0pa3oBaTejbHoi nporpammsl CIIO:

PaGouass mporpamma oOmeo0pa3oBaTenbHOM y4YeOHOW MUCHUUIUIMHBI SBISETCS YaCThIO
OCHOBHOU o0Opa3zoBarenpHONM mporpamMmbel B coorBerctBuum ¢ DPI'OC CIIO 15.02.10
MexatrpoHuka U MoOWIbHash poOOTOTEXHHMKA (IO OTpaciisiM), BXOASIIEH B YKPYMHEHHYIO
rpymniy cnenuaibHocTel (mpodeccuit) 15.00.00 MamuHocTpoeHue

1.2. lenu u nu1aHupyeMble pe3yJbTAThl 0CBOCHHS TMCIUIITUHBI:

1.2.1. lleapb AMCHUIIMHBI
Conepxkanue mporpamMMmbl 001meoOpa3oBaTenbHO yueOHor auctumuiuabl OY .04 Xumus
HaNpaBJICHO Ha IOCTHKECHUE PE3YJIbTATOB €€ N3YUEHUs B COOTBETCTBUU € TpeboBaHusiMu PI'OC
COO c yuetom npodeccuonanbHoi HanpasienHoctd GI'OC CIIO.

1.2.2. Il.ianupyembie pe3y/ibTaThl OCBOCHHUSI 00111e00pa30BaTeIbHOM Y4eOHOM IMCUMILINHBI B

coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco0oe 3HaYeHre AucIUIUIMAA UMeeT mpu hopmupoBanuu u pazsutin OK u [1K

I[lnanupyemMsble pe3yabTaTbl 00y4eHHsI

JTOCTHIKCHMUA

Oo1ue u
npogeccuona-
JIBHBIC O06mme JucuuIInHapHbIe

KOMIIETEeHIIM U

OK 01 B yacTu TPy10BOr0 BOCIUTAHMUSA: | BJAJCTh CHCTEMOM XHMHUYECKUX 3HAHUM,

BriGupats FOTOBHOCTb K TPYyAY, OCO3HAHHWE KOTOpas BKIIOYAET: OCHOBOIOJIArarolue

CHOCO6EI [[EHHOCTH MacTepCTBa, TPYI0Nto0ue; | MOHIATUS (XUMUYECKUH DJIEMEHT, aToM,

oo saxad | TOTOBHOCTH K aKTI/HiHOI/I 9JIEKTpOHHass 00ojiouka aroma, s-, p-, -
MESTEIbBHOCTH TEXHOJOTUYECKOW U| AJNEKTPOHHBIE OpOWTaIM  aToMOB, HOH,

Hpo‘})eCCHOHaﬂ COITHATbHOM HaIpaBJIECHHOCTH, MOJIEKYJa, BAJICHTHOCTD,

bHOH CITIOCOOHOCTh MHULUAPOBATH,| 3IEKTPOOTPHUIATEIBHOCTb, CTEIECHb

ACATCIIBHOCTH  [IaHUPOBAaTh M CAMOCTOSITCIIbHO| OKHUCJICHMS, XHMHYECKasi CBA3b, MOIJIb,

[IPUMEHUTENBH [BBIITOIHATE TAKYIO JEATENEHOCTD; MOIIIpHasT ~ Macca, MOJSIPHBIE  00BeM,

0 K pasinuHbIM| MHTEPEC K  PasIHIHBIM chepam| yrieponHbli  CKeneT,  (yHKIIHMOHAJbHAS

KOHTEKCTAM npoheccCuoHaNbHOM NeSTeNbHOCTH, rpynmna, paaukai, HW30MepHs, HU30MEpHI,
OBJiageHue YHHMBepPCAJbHBIMH| TOMOJOTUYECKHN psn, TOMOJIOTH,
Y4eOHBIMHU NMO3HABATEJbHBIMHU| YTJIEBOJOPOIbI, KHCIIOPOJ- u
neicTBUAMMU: a30TcoIepKaIIne COCIMHCHHS,
a) 0a3oBbIe JIOTHUYECKHE NeHCTBHS. | OHOJIOTHYECKU AKTUBHBIC BEIIIECTBA
- CaMOCTOSITENbHO (hOPMYNIHUpPOBaTh M| (YIJIE€BOMABI, KHUpPbI, OEIKH), MOHOMEp,
AKTYaJIU3UpPOBAThH npobieMy,| TOIUMED, CTPYKTYpPHOE 3BEHO,
[paccMaTpuBaTh €€ BCECTOPOHHE,; BBICOKOMOJICKYJISIPHBIC COCIUHCHMUS,
- YCTaHABIMBATh CYIIECTBEHHBIH| KpHUCTAJUIMYECKas penieTka, TUTIBI
MpU3HAK  WJIM  OCHOBAaHHMS IS XMMHUYECKMX  peaknuid  (OKHCIUTETHHO-
CpaBHEHUS, KIIacCU(pUKaIUU H| BOCCTAHOBUTEJIbHBIC, 9K30-U
0000IIEHNS; SHIO0TEPMUUYECKHE, peakmumn HOHHOTO
- OINpenensaTh IENH JAeATeIbHOCTH, OOMeHa), pactBop, 3JEKTPOJIUTHI,
3a/1aBaTh MapaMeTpbl U KPUTEPUU UX| HEIJIECKTPOJIUTHI, AIEKTPOIUTHYECKAS

Jucconranusa, OKUCIUTECIIb, BOCCTAHOBUTCIID,
CKOPOCTH XUMHYISCKOHN pe€aKkunu, XuMHMYCCKOC

paBHOBECHE), TEOPHUH W 3aKOHbI (Teopus




- BBIABIIATH  3aKOHOMEPHOCTH U
[IPOTUBOPEYUSI B PaCCMATPUBACMBIX
SIBJICHUSX

- BHOCHUTH KOPPEKTUBBI B
N1EATEIbHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISIM,
OLICHMBATb  PUCKH  IIOCJIECIACTBUM
NeATEIbHOCTH;

- pa3BUBaTb KPEAaTUBHOE MBILIICHUE
[IpU PELIECHNH )KU3HEHHBIX POOIEM

0) 0a3oBbIe HCcceaea0BaTeLCKHE
nelcTBUA:
- BIIQJAETh HaBbIKAMH  Y4€OHO-

MCCIIEIOBATEIICKOM U IIPOEKTHOH
eI TeIbHOCTH, HaBbIKaMU|
paszpenieHus: mpooiem;

- BBISBJISITH IPUYUHHO-CJIEICTBEHHBIE
CBSI3M W aKTyaJIM3HpOBATh 3ajady,
BHIIBUTATh TUIIOTE3y €€ pelIeHus,
HAXOUTh apTyMEHTBI TUTST
TOKA3aTEeNbCTBA CBOUX YTBEPIKICHUN,
BajaBaTh TApaMeTpbl W KPUTECPUU
peleHus;

- aHATM3UPOBATH MOJIYYECHHBIE B XOJI€
peleHus 3a/1a4u pe3yIbTaThl,
KPUTHICCKH OIICHUBATH ux|
ITOCTOBEPHOCTb, MIPOTHO3HPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSX;

- yMeThb TIEPEHOCHTH 3HAHHUS B
MO3HABATEIIBHYI0 M TMPaKTUYECKYIO
00J1aCTH >KU3HEIECATEIIEHOCTH;

- YyMEThb WMHTETPUPOBATH 3HAHUS U3
[Pa3HbIX IPEIMETHBIX 00J1acTell;

- BBIJIBUTATh HOBBIE HJIEH, IPEJIaraTh
OpUTHHAIILHBIC TTOIXO0JIBI U PEIICHUS;
- CIIOCOOHOCTh WX HCIIOJIb30BaHUS B

[MO03HaBaTEIbHOM u
IIPAKTUKC

COIIAJILHOMH|

XUMHYECKOTO  CTPOEHHUS]  OPraHUYECKHX
BeuiectB  A.M.  byrtnepoBa,  Teopus
JIEKTPOIUTUYECKOM JUCCOLMALINY,

nepuonnueckuil 3akoH JI.MI. Meunneneesa,
3aKOH COXPaHEHMsI MaCcChl), 3aKOHOMEPHOCTH,
CUMBOJINYCCKHUH SA3BIK XHUMHU,
(baKTOJIOrMYecKue CBEAEHUS O CBOICTBax,

cocTaBe, TMOJY4YeHHWH W Oe30macHOM
MCIOJIb30BaHUU BaXHEHIINX
HEOPTaHMYECKUX U OPTaHUYCCKUX BEIECTB B
ObITYy W  TPAKTUYECKOW  JesTebHOCTH
YeJI0BEKA;

- YMETb BBISBJIATH XapaKTepHbIE MPU3HAKU U
B3aUMOCBSI3b W3YYCHHBIX MOHSTHIA,
MPUMEHSITh COOTBETCTBYIOLIUE MOHATHUS MIPU
OTIMCAHUU CTPOCHUS u CBOICTB

HCOPraHUYCCKUX U OPraHNYCCKHUX BCUICCTB U
ux HpCBpﬁHICHHfI; BBIABJIATE B3aMMOCBA3b

XUMUYECKUX 3HAHUW C TOHATUSAMU U
IIPEACTABICHUAMU OPYTUx
€CTECTBEHHOHAYUYHBIX IIPEIMETOB;

YMETb  HCIIOJIBb30BaTh  HANMEHOBAHUSA

XUMHUYECKUX COEAMHEHUN MEXITYHapOIHOIO
COI03a TEOPETUYECKON U MPUKIAJTHON XUMUU
W TpUBHAJIbHBIC HA3BaHUS BaKHEUIIUX
BEIIECTB (ATWJICH, AlleTHJICH, TJIMICPUH,
deHon, GopManbIerua, yKCyCcHas KHCIIOTA,
[JIMLWH, YyrapHbld Ta3, YIJEKUCIbIA ras,
aMMUaK, TraiieHas H3BeCTb, HeralleHas
U3BECTh, TMUThEBas CcoJa W  JPYTUX),
COCTaBIATh (OPMYJIbl HEOPTAHMYECKUX U
OpraHUYECKUX BEIICCTB, YpaBHEHUS
XUMUYECKUX PEAKINM, OOBSICHATh UX CMBICIT;
MOATBEPKJATh XapaKTEPHbIE XUMHUYECKHE
CBOWCTBAa  BEIIECTB  COOTBETCTBYIOIIMMU
AKCIIEPUMEHTAMH M 3alHUCSIMU  YpPaBHEHUU
XAMHUYECKHUX PEaKIUii;

- yYMEThb YCTaHaBJIMBAaTh MPUHAJIC)KHOCTh
M3y4YEHHBIX HEOPTraHUYECKUX u
OpraHWYECKUX BEIIECTB K OIpPEAEIICHHBIM
KJ1accam 51 rpymnmiam COEIMHEHUH,
XapaKTEepU30BaTh MX COCTAB U BaKHEUIINE
CBOWMCTBA; OMNpPEACNATh BUIb XUMHUYECKHUX

CBsI3eM (KoBasICHTHaA, HMOHHAas,
MeTaJlTndecKast, BOJIOPOIHAS), THIIBI
KPUCTAIITUIECKIX pereTok BEIIIECTB;

KJIacCU(PUITUPOBATh XUMUUECKHE PEAKITUH;

- chopmupoBaTh  MPEACTABICHUS: O
XUMHUYECKOU COCTAaBJISIIONIEH
€CTECTBEHHOHAYYHOW KAapTHUHBI MUpPa, POJIU
XUMHHU B ITIO3HAHUHU $IB.]'IGHI/II71 HpI/IpOHBI, B
(GOpMUPOBAHUM MBIIUIEHUS U KYJIBTYPBI




JMYHOCTH, ee (GYHKIIMOHATBHON
IPaMOTHOCTH, HEOOXOIUMOW HJisi PEIICHUS
NPaKTHYECKUX 3a7ad W OKOJOTHMYECKH
00OCHOBaHHOTO  OTHOILICHHSA K CBOEMY
3JI0POBBIO U IPUPOTHOM CpeIe;

- YMCTb ITPOBOAUTH paCyYCThl 10 XUMHWYCCKUM
dopMynaM H  ypaBHCHHSAM XHMHYECKHX
peaKknuii C HCHOIb30BaHUEM (U3NIECKHUX
BCJINYMH, XapaKTEpU3YIOUIMX BEIIECTBAa C
KOJINYECTBEHHOI CTOPOHBI: Macchl, 00beMa
(HOpMaJbHBIE YCJIOBHUS) Tra30B, KOJHMYECTBA

BCIIICCTBA; UCIIOJIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JJISl IPUHATHS PEIICHHMA
B KOHKPETHBIX JKM3HEHHBIX CHTYallUsiX,
CBSI3aHHBIX ~ C  BEIIECTBAMH H  HX

PUMEHEHHEM
OK 02.... B 006acTH HEHHOCTHM HAYYHOIO| - yMETh IUIAHUPOBAaTh W  BBINOJHSATH
Vcronp30Bars [MO3HAHHUS: XAMHYECKUH OIKCIIEPUMEHT  (TIPEBPAICHUS
COBPEMEHHbIE c(OPMUPOBAHHOCTH| OPraHUYECKHX BEIIECTB MPH HarpeBaHmH,
cpesctBa MHUPOBO33PEHHUsSI, COOTBETCTBYIOILIETO| MOJYYCHHE ITUIICHA U U3y9ICHHE €r0 CBOMCTB,
COBPEMEHHOMY YPOBHIO pa3BHTHS| KAueCTBEHHbIC pEaKIMd Ha  AJbJCTHIBI,
Oucka, HayKd M OOINCCTBCHHOM MPAKTHKH,| KpaxMaj, YKCYCHYIO KHCIIOTY; JCHATYypaIlus
aHaIn3a 1 OCHOBAaHHOTO Ha JHAalore KYJbTYp,| OCIKOB MpPU HAIPEBAHHUH, [BETHBIC PEAKIIUU
MHTEPIPETALN (CITOCOOCTBYIOIIETO OCO3HAHUIO| OENKOB; TMPOBOAWTH PEAKIMH HOHHOTO
1 MH(POpPMALMHK [CBOETO MECTa B IOJNUKYIbTYDHOM| OOMEHa,  ONpEeNeliTb  Cpely  BOIHBIX
" MEDE; pacTBOpPOB, KAa4YeCTBEHHBIC pPEAKIMH Ha
urdopmaron [ COBEPUICHCTBOBAHHE SI3BIKOBOM W] Cysb(dar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA
e UTATEIBCKOM KYJIBTYpEI Kak| KaTHOH AMMOHWSI; perniaThb
Cpe/ICTBA B3aUMOJICUCTBHS MEXAY| SKCIIEPUMEHTAIbHBIC 33adyd [0 TeMaM
TCXHOMOTHI Iy M1 M TIO3HAHMS MHPA; "Metannst" u "Hemerannsl'") B COOTBETCTBUU
AL - OCO3HaHHME IIEHHOCTH HAYYHOH| ¢ MpaBUJIAaMH TEXHUKH O€30MaCHOCTH IPH
BBITIOJIHCHUS  [1€ATENLHOCTH, TOTOBHOCTB| OOpAIICHUH C BEIIECTBAMHU U JIAOOPATOPHBIM
3amau OCYIIIECTBIISATh MPOCKTHYIO 1| 000pyIOBaHHEM; MPEACTABIATH PE3yIbTATHI
npogeccuonan [ACCTENOBATENBCKYIO  IEATENBHOCT XHMHHECKOTO IKCIIEpUMEHTA B (hopme 3anmcH
- HOi WHIUBHyaIbHO U B TPYIIIIE; YpaBHEHUI COOTBETCTBYIOIIMX DPEAKIHA |
OBiajaeHue YHHBeEpCAILHbIMH| (OPMYIHPOBATH BBIBOABI HAa OCHOBE 3THX

ICATCILHOCTH Y4eOHBIMHI MO3HABATEJILHBIMH| PE3YJIbTATOB;
el CTBUSIMU: - yMeTh  aHAJIM3MPOBATH  XHUMHYECKYIO
B) pa6ora ¢c nHpopManmeii: uHpOpMAIIHIO, TIOy4aeMyl0 M3  pasHbIX
- BIAQACTh HABBIKAMH [OJYUYCHUS| MCTOYHHKOB (cpencts MacCcoBOM

MH(pOPMALUK U3 UCTOYHHUKOB Pa3HBIX|
TUTIOB, CaMOCTOSITEITLHO
OCYLIECTBIISATh ~ IOHWCK,  aHaJM3,
CHCTEMAaTH3aIMI0 W WHTEPIPETAIHIO
MHPOPMALlUK Pa3IMYHbIX BHJIOB |
(hopM mpecTaBICHNUS;

- CO3/1aBaTh TEKCThl B pa3IMYHBIX
dbopmarax ¢ y4eTOM Ha3HAYCHHUS]
MH(pOpPMAaLUK U LIEJEeBOH ayJUTOpHUH,
BbIOUpass ~ ONTHUMAJbHYIO  (opMy)|
MPEICTaBICHNS U BU3yaIH3alUH;

uH(popmaiuu, cetb UHTEpHET U ApyTrue);

- BJIaJ€Tb OCHOBHBIMU METOJAMH HAY4YHOI'O
MO3HAHUS BEIIECTB U XUMHUYECKHUX SBICHHM
(mabmroieHne, W3MEpPEeHHE, OKCIIEPUMEHT,
MOJICTTMPOBAHUE);

- YMETh MPOBOJIUTH PACUYETHI IO

XUMUYECKUM (OpMyJIaM U YpaBHEHUSIM
XMMUYECKHUX PEaKIfii ¢ UCIIOJIb30BaHHEM
(bU3NUECKUX BEJTMUMH, XapaKTepU3YIOIIUX
BEIIIECTBA C KOJIMYECTBEHHON CTOPOHBI:
Macchl, 00bemMa (HOpMaibHbIE YCIOBHS)




- OIICHHUBATh JIOCTOBEPHOCTb,
NIETMTUMHOCTh ~ MH(pOpManuu,  e¢
COOTBETCTBHE IIPABOBBIM U
MOPaTbHO-ITHYECKUM HOPMaM;

- HCIIOJIb30BaTh CpeacTBa
MH(POPMALIMOHHBIX u
KOMMYHHKAITMOHHBIX TEXHOJIOTUH B
peleHun KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHU3aIMOHHBIX 3a1a4 c
COOIIOIEHUEM TpeboBaHU
DPTrOHOMUKH, TEXHUKHU
0€301MacHOCTH, TUTUEHBI,

pecypcocOepexeHus, MPaBOBBIX U
PTHYECKUX HOPM, HOPM
MH(OpMaIIMOHHOM 0€30MaCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHHMS
1 3aIMTHl HTHPOPMALUH,
nH(pOpMaIMOHHOM 0€301MacHOCTH
ITMYHOCTH,

ra3oB, KOJIM4ECTBA BEIIECTBA; UCIIOIb30BATh
CHUCTEMHBIE XUMUYECKUE 3HAHMS JUIS
IIPUHATUSA PELICHUM B KOHKPETHBIX
JKA3HEHHBIX CUTYALUSAX, CBI3aHHBIX C
BELLECTBAMU U UX IPUMEHEHUEM

OK 04.
JddexTuBHO
B3aMOJIENCTBO
BaTh U
paboTath B
KOJUICKTHBE U
KOMaH e

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSTCILHOCTH U
CaMOOITPEIEIICHUIO;

-OBJIa/ICHUE  HaBbIKaMu  y4eOHO-
CCIIEOBATEILCKON, TPOEKTHOU W
COIUATLHOM JESITEIIFHOCTH,
OBJ1ajieHHe YHHBEPCAJIbHBIMH

KOMMYHHKATUBHBIMH 1eCTBUAMMN:
0) coBMecCTHas AeATeJbHOCTD.

- OHMMaTb H  HCIIOJb30BaTh
[pEUMYILEeCTBA KOMaHTHOMH H
WHIUBUTyaJIbHOU PaOOTHI;

- TI[PUHHUMATHh LEIM COBMECTHOMH
MesTeTbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JEHCTBUSA 10 €€

ITOCTMDKEHUIO:  COCTaBIIATH  IUIAH
NIEHCTBUM, paclIpenesiarb poilu ¢
Y4ETOM MHEHHU YYaCTHHKOB

00CYX/1aTh pPEe3yJbTaThl COBMECTHOM
paboThI;

- KOOPJIMHUPOBAaTb W  BBINOJHATH
paboTy B  YCIOBUSX peajbHOrO,
BUPTYaJIbHOTO ¥ KOMOWHUPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYIIECTBIISATh MTO3UTUBHOE
CTpaTeruueckoe MOBE/IEHNE B
Pa3IMYHBIX CHUTYalUsX, IPOSBIATH
TBOPYECTBO U BOOOpakeHHE, OBITH
MHUIMaTUBHBIM

OBinanenue YHHMBEpPCAJIbHBIMH
pPeryisiTHBHBIMH 1CHCTBUSIMU:

) NPUHATHE ce0s1 U APYTUX JI0/Ieii:

- YMETb IJIAHUPOBATh U BBIIIOJIHATH
XUMHUYECKUN IKCIIEPUMEHT (IIPEBpAICHUS
OpraHMYECKUX BEIIECTB IIPU HarpEBaHUU,
MOJTyYeHHUE STUJICHA U U3YUYEHHUE €r0 CBOWCTB,
KaueCTBEHHBIC PEaKIIMH Ha aJIbJICTH/IbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; AeHaTypalus
O€eJIKOB P HArPEeBaHUH, LIBETHBIE PEAKLIUU
0€eJKOB; MPOBOUTH PEaKIIMH HOHHOTO
oOMeHa, OIpeNeNsaTh Cpey BOJAHBIX
pacTBOpOB, KAUECTBEHHBIE PEaKIUU Ha
cynbdat-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KAaTHOH aMMOHUS; PelIaTh
AKCIEPUMEHTAJIbHBIE 33Ja4l 110 TEMaM
"Metamnsl" u "Hemetanssl'") B COOTBETCTBUU
C MpaBWJIaMU TEXHUKH O€30M1aCHOCTH MPH
oOpallleHnH C BeLeCTBaMU U Ja00paTOPHBIM
000py1I0BaHUEM; IPEJICTABIIATH PE3YJIbTATHI
XUMHYECKOI0 AKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHUN COOTBETCTBYIOLIUX PEAKIUI U
(GbopMyIHUpOBATH BBIBOJIbI HA OCHOBE ATHX
pE3yJIbTaTOB




- IPUHUMATh MOTUBBI U apTyMEHTHI
IPYrUX ~ JIIOACM  [pU  aHaIu3e
PE3yJIbTATOB JIEATEIbHOCTH;

- TIpU3HABaTh CBOE IMPaBO M IIPABO
TPYTHX JIIO/IeH HA OLINOKY;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh
MUD C TO3UIUH JIPYTOr0 YEJIOBEKa;

KOMIIOHEHTOB 1
MOZYyJIEH
MEXaTPOHHBIX
CHCTEM B
COOTBETCTBHH C
TEXHUIECKOMN
TOKyMEHTaIue

v

1

OK 07. B 00.1acTH 3K0J10rHYECKOTO - chopmupoBaTh  MPEACTABICHUS: O
CoeiicTBOBAThHBOCIIMTAHMS: XUMHYECKOU COCTAaBJISIOLIEH
coXpaHeHHIO || c(hOPMHUPOBAHHOCTH IKOJIOTHUECKOH| €CTECTBEHHOHAYYHOM KapTHHBI MHpa, pOJH
. [KyJbTYpbl, TIOHMMAaHUE BJIMSHUS| XMMHUM B TIO3HAHWUU SIBJICHUM NPUPOJBI, B
OKpY>KaroIIeH
COIMAIbHO-3KOHOMUYECKHUX (GOpPMUPOBAHUM MBIIUICHUS W KYJIbTYPHI
bl o N
CPCEL, [POIECCOB HA COCTOSIHUE MPUPOIHOM| JIMYHOCTH, ee (G YHKIIMOHATILHOM
pecypeocoepexty  cormanpHOlM Cpefibl, OCO3HAHWE| TPAMOTHOCTH, HEOOXOIMMOM JUIS PEIICHHUS
CHHIO, r100aIbHOTO XapakTepa] MPaKTUYECKUX 3aJad W DKOJOTHYECKHU
[PUMEHSITh PKOJOTUYECKUX TTPOOIIEeM; 000CHOBAaHHOTO  OTHOIIEHUS K CBOEMY
sHanms 06 IJJAHUPOBAaHUE U OCYIIECTBICHHUE| 3J0POBBIO U IPUPOJHOM Cpeae;
T — JICHCTBUI B OKPYJKAIOIIEH Cpefie Hal - yMeTb c00JII0/1aTh MPaBHJIa YKOJIOTUYECKH
TIMATA OCHOBC 3HaHM: ICJICH YCTOMYIMBOIO| yieieco00pa3HOro MOBEACHUS B OBITY U
2 .
T — PA3BUTHA 9CIIOBCHCCTRA, 5 _| TpymoBoii nesitenbHOCTH B HENSX
p AQKTUBHOE  HENpUSTHE  JICUCTBUH, COXPAHEHHS CBOCTO 3710POBBA I
OCPEKINBOTO  |qpyHOCAIMX — Bpe]  OKPY)KAIOIICH . .
HpOM3BOICTRA, [cpeiie; OKPY’KaIOIIEeH MPUPOJTHON CPEIbL;
bdbextuso | yMeHHe porHo3upoBars| YIMTHIBATE ONACHOCTh BO3/ICHCTBHSA Ha
neficTBOBATE B HEOIaronpusTHBIE  DKOJOTMYECKHe| JKMBBIE OPraHU3MbI OIPENEIECHHBIX BEIIECTB,
o [TOCJIC/ICTBHS MpeaIPUHUMACMBIX| i
pe3BBHAHEIX |10 ACT penmnp TIOHUMAsi CMBICTT TTOKa3aTelIs MpeaesIbHOM
e CTBUIA, MPEIOTBpAILIATh UX; i
CHTYaImsIX > Ip P ) JIOITYCTUMOW KOHLEHTPALIUU
- pacUIMpEeHHE ONbITa JEATEILHOCTH|
HKOJIOTUYECKON HAIPaBICHHOCTH;
- OBNQJICHHE HaBBIKAMH Yy4eOHO-
MICCIIEIOBATEIIbCKOM, IIPOEKTHOM U
COIMAJTbHON JIESITEIbHOCTH;
MK 2.1. - c(pOpMHUPOBAHOCTH MPEJCTABICHUS | - BIAJETh CUCTEMOW XMMHUYECKIX 3HAHHIA,
OcymiecTBnaTh 0 BHIOOpE  OKCIUIyaTalMOHHO- | koTOpasi BKIKOYAET MOHSTHSL:
TexHuueckoe (CMA30THBIX — MATCPUATIOB  TIPH | _pyijp; i THIIEI CMA309YHBIX MATEPUATIOB:
00CITy>)KMBaHUU 000PYIOBAHNS;
00CITy>)KHBaHUE MUHEpaJIbHbIE CHHTETHUECKHE,

OpPraHUuYeCcKHEe, BUIbI U IPUMEHEHUE
OTEYECTBEHHBIX Macel U CMa30K, TBEPIbIE
CMa3KH, CBOMCTBA CMa304YHbIX MATEPHUAJIOB;
-0COOEHHOCTH CTPOEHUSI aTOMOB U
KPHUCTAJUIOB METAJUIOB, CIIJIaBbl YEPHBIE U
[IBETHBIE XUMHWYECKHE CBOHMCTBA METAJIJIOB,
CIJIAaBHI IIBETHRIX METAILIOB,

-BJIaJ€Th CUCTEMON XUMHYECKUX 3HAHUH,
KOTOpast BKJIFOYAET NOHATHS:
TEPMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE
IJIACTMACCHI, IPEICTABUTEIIN IIACTMACC.




2. CTPYKTYPA Y COJAEPX KAHUE OBIIIEOBPA3OBATEJBbHON YUEBHOM

TACIATLITAHBI

2.1. O0beM 0611e00pa3oBaTeIbHON Y1eOHOM TUCHUIINHBI U BBl Y4eOHOH

DA0OTHI

Buj yueOHoii padoThl O0bem yacoB
O0BbeM 00pa3oBaTeIbHON MPOrpaMMBbl THCIUTLINHDI : 82
caMOCTOsITelIbHAas paboTa (eciau IpeayCMOTPEHO) 0
BO B3aMMOJICHCTBHH C TIPENOJIaBaTeIeM 82
OCHOBHOe co/Iep:KaHue: 76
TEOPETUIECKOe 00ydeHNe 56
NPaKTUICCKHUE 3aHATHS

nabopaTtopHbie padOTHI (€CIIH MPETYCMOTPEHO) 20

IIpaKTU4ECKHE paboThl (€CIU IPETYCMOTPEHO) 0
IIpodeccnonabHO-OPHEHTHPOBAHHOE COEePKAHME (COMEpPKAHUE 4
NMPUKJIATHOTO MOTYJIfA):
TEOpeTU4ecKoe o0ydeHue 2
MPAKTUYCCKHUEC 3aHITHS

nabopaTtopHbIe padOTHI (€CIIH MPETYCMOTPEHO) 2

MIpaKTU4eCcKHe paboThl (€CIu MPeTyCMOTPEHO) 0
KOHCYJIbTAINH 0
IpomexxyTounas atrectamus npopoaurcsi B popme (dugh. 3auema) 2




2.2. TemaTnueckuii IVIaH M coiep:kaHue 001meo0pa3oBaTeJbHOH YUeOHOM 1M CUMIIJIMHBI

HanmenoBanue Conep:xanue yueOHOro MaTepuasia u (popMbl OPraHu3anNU Oo0be | ®opmup
pa3aesioB U TeM AeATeTbHOCTH 00y4aroIMuXCs M yeMble
4acoB | KOMIIeTe
HIMHU
1 2 3
OcHOBHOe co/Iep:KaHue
Pa3nes 1. O01mas 1 Heopranmyeckasi XuMHs
Tema 1.1. Coneprxkanue y4eOHOro MaTepuasia 2 OK 01.
3HadyeHue xumun | 1. 3HaueHWe XUMUU MPH ocBoeHuH crierranbHocTerd CITO TexHruecKoro npodus
B 2. HayuyHble METO/IbI TO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHUN
poGeCcCHOHANBH | 3. Posib SKCIIEPUMEHTA U TEOPHH B XMMUU
Oif ICATENBHOCTH | 4, MopennpoBaHue XMMUYECKUX IPOLECCOB
Tema 1.2. llepuoanuecknii 3axon JI. U. MeniesneeBa u crpoeHne aroma
Tema 1.2.1 Coneprxanue yueOHOro MaTepuasa 2 OK 01.
ITepuomuueckuii | 1. Tlpenmer Heopranmyeckod xumuu. Kiaccudukanusi HeopraHMdeckux BemiecTB.IIpocTbie u ClOXHBIE
3aKOH BEIIIECTBA.
H.N.MenneneeBa | 2. B3auMoCBsI3b OHSATHI aTOM, MOJICKYJIa, 3JIEMEHT
3. IlonsATue amnorponuu
4. Tlepuoanueckas cucreMa xumuueckux anemeHToB [[.W. Menaeneea. ®usndeckuii cMmbich [lepuogmdeckoro
3akoHa JI.11. Menneneesa. Otkportue /1. 1. MenneneessiM [leproauueckoro 3akona. Ilepuoanuecknii 3aKoH B
dbopmynuposke J1. 1. Menneneea. MupoBo33penyeckoe U HayuyHoe 3HaueHue [lepuonnueckoro 3akona J1.1.
Menneneesa. [Ipornossl JI.11. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKHUX 3JIEMEHTOB.
5. Ilepuoanueckas TabiiMiia XMMHUYECKUX 3JIEMEHTOB — Ipaduyeckoe 0ToOpakeHne NeproANYECKOT0 3aKOHa
6. CTpyKTypa nepruoIu4eckoil TabIuIbl: MeproIbl (Maible U OOJBINNE), TPYNIHI (TIaBHAs U TOOOYHAS)
7. CoBpemenHas ¢hopmynupoBka [leprnonnueckoro 3akoHa
8. 3nauenue llepuoguueckoro 3akona u Ilepuonnueckoit cucteMsl xumuueckux 3rneMenToB . . MenneneeBa
JUTSl pa3BUTHS HAYKU U TIOHUMAaHUSI XUMUYECKOW KapTUHBI MUpa
9.IlpakTHveckue 3alaHus Ha YCTAHOBJICHUE CBS3M MEXKIY CTPOCHHEM aTOMOB XHUMHYECKHX JJIEMEHTOB H
MEPUOIUUECKUM HU3MEHEHHEM CBOMCTB XMUMHUYECKHMX DJJIEMEHTOB M MX COEJIMHEHUH B COOTBETCTBUHU C
nojoxxeHueM [leprnoandeckoi CUCTEMBI.
Tema 1.2.2 Coneprxanue yueOHOro MaTepuasa 2 OK 01.
Crpoenue atoma. | 1. CoBpeMeHHast MOJieNb CTpoeHUsl aToMa. CHMBOJIMUECKHUH SI3BIK XUMHUH. XUMHUYECKUH HJIEMEHT.
Cocrasnenue 2. AToM — crioxHas yactuna. Sapo (IpoTOHBI M HEUTPOHBI) U DJIEKTPOHHAsE 000JI0UKA, U30TOMBI




JIEKTPOHHBIX
dbopmy aTOMOB
3JIEMEHTOB.

3. CTpOGHI/IC QJICKTPOHHBIX 000JI0YEK aTOMOB DJIEMEHTOB MaJIBIX ICpruoaoB

4. OCcoOEHHOCTH CTPOCHHUS JJIEKTPOHHBIX O0OJIOUEK aTOMOB 3JEMEHTOB OOJBIINX TEPUOAOB (TIEPEXOIHBIX
2JIEMEHTOR)

5. Ilonsrue 06 opouTansx. s-, p- u d-opouranu

6. DieKTpOHHbBIE KOHDUTYpPALH AaTOMOB XUMHUUYECKHUX dIIeMeHTOB. Kitaccubukarms XMMuIecKnuX 2IeMEHTOB (-
, p-, d-251eMeHTHI).

7 Penrenne IMPAKTUKO-OPUECHTUPOBAHHBIX TCOPCTHUYCCKUX SaI[aHI/Iﬁ Ha XapaKTCpusalnul XUMHUYCCKUX
3JeMEHTOB «MeTa/undecKkre / HeMeTaJInYeCKUEe CBOMCTBA

Tema 1.3 OcHOBHEIE TIOHATHSA U 3AKOHbI XUMHUH

Tema 1.3.1 Coaep:xanue y4eOHOIro MaTepHuaJia OK 01.
3aKOHBI 1. KauecTBeHHBIN U KOJIMYECTBEHHBIN COCTAB BEIIECTB
IIOCTOSIHCTBA 2. XUMHYECKHE 3HAKH U (POPMYJIBI
COCTaBa U 3. 3aKOH COXpaHEHHUS MACCHI BEIECTB
COXpaHCHUA 4. KonnuecTBo BelecTBa. 3aKOH NOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYPBI
MaccChl BCHICCTBA | 5. PenieHue 3a1aHU Ha MCTOJIb30BaHUE XUMUYECKONW CUMBOJIMKM M HAa3BAaHUW COCTMHEHUN MO0 HOMEHKJIAType
MEXIYHapOAHOIO COK3a TEOPETUYECKOW W MPUKIAAHON XMMHUM M TPUBHAIBHBIX Ha3BAHUU JUIsl COCTaBJICHHUS
XUMHAYECKHX (OPMYINT JBYXaTOMHBIX COCIUHEHHH (OKCHAOB, Cyab(UAOB, THIPHIOB H T.II.) WU JPYTUX
HEOPraHUYECKUX COCIUHEHHUN OTIEIbHBIX KJIACCOB.
Tema 1.3.2 Copep:xaHue yueOHOro MaTepuaa OK 01.
Pacuetsl o 1. IloHsiTHE CTEXMOMETPUH
XUMUYECKUM 2. OTHOCHTENBHBIE aTOMHAs U MOJICKYJISIPHAST MAacChI
q)OpMyHaM u 3. Moub Kak eIUHHIA KOJIMYECTBA BEIIECTBA. MOJ‘IHpHaH Mmacca.
YPaBHCHUSAM 4. KonnuecTBeHHbIE OTHOLIEHHS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU M PAaCUEThI 110
YPaBHEHUSIM XUMUYECKUX PEAKLIUN.
5. 3aKOHBI COXpaHEHUs Macchl ¥ 3HEPruu. 3akoH ABoraapo. MonspHelil 00beM ra3oB. OTHOCUTENbHAS
IIJIOTHOCTB I'a30B.
6 PacueTsl 0 ypaBHEHUSIM XUMUYECKUX PEAKIMHA C UCIIOIB30BaHUEM MacChl, 00beMa (HOpMallbHbIE YCIOBHS)
ra3oB, KOJMYECTBa BEIIECTBA
Tema 1.4 Ctpoenne Bemectsa. OnpenejieHne BUAa XMMHYECKOH CBA3H B MOJIEKYJ1e
Tema 1.4.1 Copep:xaHue yueOHOro MaTepuana OK 01.
CrpoeHnne 1. DnexkTpooTpHIATENbHOCTh, KAaK OTHOCUTENIbHAs BEJIMYMHA. OJEKTPOOTPHULATENBHOCTh XUMHUYECKUX OK 02
BEIECTBA. JJIEMEHTOB B COOTBETCTBHHM C MX JJIEKTPOHHBIM CTPOCHHUEM M IIOJOKEHHEM B NEPUOJNYECKONM CHCTEME

XxuMHudeckux aneMeHToB .M. Mengeneeay




Onpenenenue

2. KaTI/IOHbI, ux 06paSOBaHI/IC 13 aTOMOB B PE3YJILTATC MMPOLECCAa OKUCIICHUSA

Buaa

3. AHMOHBI, MX 00pa30BaHKE 3 AaTOMOB B PE3yJIbTaTe MpoIlecca BOCCTAHOBICHUS

XUMHUYECKOH

4, MoHHas CBI3b KaK CBA3b MCXKAY KaTUOHAMH U aHMOHAMHM 3a CYCT JJICKTPOCTATUYCCKOI'O NPUTAKCHUSA

CBSI3U B MOJIEKYJIE

5. Kimaccudukaiiys HOHOB: TIO COCTaBY, 3HAKY 3apsijia, HUITMYUIO THAPATHON 000JIOUKH

6. Monnksie KPpUCTAINIMYCCKHUEC PCIICTKH. CBolicTBa BCIICCTB C HOHHBIM THUIIOM KpHCTaHHquCKOfI PEHICTKU.

7. Mexann3m 00pa30BaHusl KOBAJICHTHOM CBs3M (OOMEHHBIN U IOHOPHO-AKIIETITOPHBIH )

8. KoBasieHTHBIE NoJIsipHasi M HENOJIsIpHasi CBsA3U. KpaTHOCTh KOBaJI€HTHOH CBSI3U

9. MOJ'ICKy.]'I?IpHBIC N aTOMHBIC KPUCTAJUIMYCCKUE PCIICTKH. CpoiicTBa BCIIECCTB C MOJICKYJIAPHBIMH 1 aTOMHBIMUA
KPpUCTAJNIMYCCKUMHU PCIICTKAMMU.

10. MeTammmueckas KPpUCTAJUIMYCCKAA PCHICTKA U MCTAJVIMYCCKAA XUMHUYCCKAA CBA3b.

11. DnexTpudeckuil TOK KaKk HaIpaBICHHOE ABUKCHHUE JIEKTPOHOB B MaTepUaiaX MUMEIOIINX METAINYECKYIO
CBSI3b.

12. BogopoaHas CBsI3b, KaKk MPUMEP MEKMOJICKYISIPHOMN CBS3H

13. ArperaTHble COCTOSIHUSI BEILECTB: TBEpHOE, KMIKOe U TrazooOpasHoe. [lepexon BemiecTBa M3 OAHOTO
arperaTHoro COCTOSIHMSI B Ipyroe

14. Kpucramuueckue u aMopgHbIE BEIIECTBA.

15. 3aBHCUMOCTH (1)I/I3I/I‘ICCKI/IX CBOMCTB BCIICCTBA OT THIIA KpHCTaHHquCKOﬁ PCUICTKHU. 3aBHCUMOCTh
XUMHYCCKOM aKTUBHOCTH BCIICCTB OT BHUJa XHMHYECKOM CBSI3U U THUIIA KpHCTEUIJIH‘-IGCKOfI PCIICTKU. HpI/I‘-II/IHI)I
MHOFOO6pa3I/I}I BCIICCTB

Tema 1.5. Kinaccud

HKaOUsg HCOPraHU4€CKUuX coeJJMHEHHUIl 1 UX CBOMCTBA

Tema 1.5.1. Copep:xanne yueOHOTo MaTepuana
XHUMHYECKHE 1. Knaccudukanys, ocHoBHbIE, aM(pOTEpHbIE U KUCIOTHBIE OKCUIbI
CBOMCTBa 2. 3aBUCUMOCTh XapaKTepa OKCHJIa OT CTENIEHU OKUCIIEHUS] 00pa3yoIero ero MeTauia
OKCHJI0B 3. Coneobpa3yronue U HecoJIeo0pa3youe OKCUIbI

4. XIMHUYEeCKHE CBOMCTBA OKCUIIOB

5. Ilonyyenue OKCUI0B
Tema 1.5.2. Coneprxanne yueOHOro Marepuasia
XUMHUUECKUE 1. OcHoBaHus Kak 37ekTponauThl. Kiaccudukanus ocCHOBaHUHN MO pa3IMYHbIM MPU3HAKAM
CBOICTBA 2. XMMHYECKHE CBOMCTBA OCHOBAHUI B CBETE€ TEOPUH JICKTPOJUTHUECKON JUCCOIUALIUU
OCHOBaHHH 3. Pa3no)xeHne HEpacTBOPUMBIX B BOJE OCHOBAHUM

4. OCHOBHBIE CIIOCOOBI MOJTYYEHHUSI OCHOBAHUH

Coneprxanne y4eOHOro MaTepuasia

1. KucnoTs kak 9JICKTPOJINUTHI. KJ'IaCCI/I(bI/II(aI_II/ISI KHCJIOT 110 PA3JIMYHBIM IIPpHU3HAKaAM

OK 0I.
OK 02
OK 04




Tema 1.5.3.

2. XUMU4YeCcKre CBOMCTBA KUCIIOT B CBETE TCOPUN 3J'ICKTpOJ'IHTH‘ICCKOI>i Jucconanmumn

XHUMHUYECKUE 3. OcobeHHOCTH B3aUMOCHCTBUSI KOHIIEHTPUPOBAHHON CEPHOM M a30THOM KHCIIOT C METaJUIaMU
CBOMCTBA KUCJIOT | 4. OCHOBHBIE CIIOCOOBI TOJTYYCHHUS KHCITIOTBI

Tema 1.5.4. Copepxanne yaeOHOro MaTepuana

XnuMuyeckue 1. Conu kak auekTposuTsl. Cosn cpeTHue, KUCIIBIE U OCHOBHBIE

CBOMCTBA coyel

2. XMHUY€ECKHUE CBOWCTBA COJIEH B CBETE TEOPUHU AIEKTPOJIUTUUECKON JUCCOLUAIII

3. CnocoOblI MoTy4YeHus Coyen

4. I'maponus conen

5. PemieHne npakTHYECKHUX 3aJaHUNA MO KIACCU(PUKAIMK, HOMEHKIATYpe W XHUMHUYECKUM QdopMyiam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB (yrapHbIi Ta3, YIIEKUCHbIN ra3, aMMHakK, raiieHas W3BeCTb,
HeraimieHasi U3BeCTh, IMUTHEBAsI COJAa W JPYTHX): HA3bIBaTh U COCTABIATH (OPMYIIbBI XHMHUYECKHX BEIIECTB,
ONpeNesATh NPUHAAJIEKHOCTh K KJIaccy.

HcTounnku XuMHYecKoi HHpopMaIu (CpeIcTB MacCcoBOM mHpopMaruu, ceth MaTepuet u npyrue). [lonck
nH(OpMaILIUY IO HA3BaHUSIM, UICHTU(QHUKATOPAM, CTPYKTYPHBIM GopmMynaM

Temarnka MpakTHYCCKUX 3aHITHI U JTa0OPATOPHBIX padoOT

JlaboparopHuas pabota Nel: M3y4yeHne cBONCTB OCHOBHBIX KJIACCOB HEOPTAHMUECKUX COCAMHEHUN

Tema 1.6. PacTBopBI, 2JIEKTPOTUTHYECKAS JUCCONUALMS

Tema 1.6.1
CaolicTBa BOJBI.
PactBoOpsHI.
Hucnepchsie
CUCTEMBI.

Coneprxkanne yueOHOro Marepuania

1. Boz[a, aHOMaJIbHBIE CBOMCTBA BOJBI, IMOJIAPHOCTH MOJICKYJI BOIBI

2. Bona kak pactBoputelib. PacTBopeHme Kak GM3MKO-XMMUYECKNIN npoLiecc.

3. PactBopuMocTh BeriecTB. MaccoBasi J10J1sl paCTBOPEHHOTO BEIIECTRA.

4. CMbICH MOKa3aTens MpeelIbHO JOMyCTUMOM KOHIIEHTPAIMK U €T0 HCIOIb30BaHUE B OI[EHKE IKOJIOTUYECKOM
0€30I1aCHOCTH.

5. [IpaBuia 3KOIOTUYECKH 11€J1eCO00Pa3HOT0 MOBEACHUS B OBITY U TPYAOBON AESITENTFHOCTH B HENSIX
COXPAHEHUS CBOETO 3JI0POBbSI M OKPYKAIOILIEH MPUPOJHON CPEbI; OMACHOCTh BO3AECHCTBUS HA KUBBIE
OpPraHu3Mbl OITPEAETICHHBIX BEIIECTB.

6. Pemenne mpakTUKO-OPHEHTUPOBAHHBIX PACUETHBIX 3a/JaHUI Ha PACTBOPHI, UCTIOIb3yeMbIe B OBITOBOW 1
IIPOU3BOJICTBEHHOM JEATEIBHOCTH YEI0BEKA

7. IloHsiTHE O MUCTIEPCHON cHcTeMe

8. lucniepcHas (a3a u IMCIIepCUOHHAs cpefia

9. Kinaccudukarys TUCIepCHBIX CHCTEM

10. ITousaTHE 0 KOJUIONIHBIX CUCTEMAX

JlaboparopHas pabota Ne2: O3HaKOMIIEHHE CO CBOMCTBAMH JUCTIEPCHBIX CHCTEM

OK 01.
OK 02
OK 04




Tema 1.6.3 Coneprxkanue y4eOHOro MaTepuasia 2
Onexrponutuyec | 1. Teopus JIEKTPOIMTHICCKOM nquccoranui. MoHbl. DIeKTPOIUTHI, HEITICKTPOIHUTHI.

Kas mucconuanus. | 2. MexaHu3mbl 2JIEKTPOJUTHUYECKON AUCCOIMAIMH JUIsl BEIIECTB C PA3IUYHBIMU THIIAMH XUMUYECKON CBS3H
3. M'mapatupoBaHHbIE U HETUIPATUPOBAHHBIC HOHBI

4. CTeneHp 31€KTPOJUTUYECKON AUCCOLMALIIH.

5. pH pactBopa

6.CusbHBIC U CIIa0bIE SJIEKTPOIUTHI

7.. OCHOBHBIE MOJOXKEHHS TEOPUU NEKTPOIUTUYECKON JUCCOIUAIIII

8. KuciioTel, 0CHOBaHUS U COJIM KaK AJIEKTPOJIUTHI

Temartuka npakTUYECKUX 3aHITHI U 1a00paTOPHBIX padoOT

JlaboparopHas pabota Ne3 N3yuenue pH pa3nnyHbix pacTBOPOB € MOMOILIBIO0 YHUBEpPCAIbHBIX HHAMKaTOpoB U PH- MeTpa. 2
Tema 1.7. Xumnueckne peakuum
Tema 1.7.1 Copep:xanue yueOHOro MaTepuana 2 OK 01.
Knaccuduxanus | 1. Kimaccudukarys v THIIBI XUMHUYCCKAX PEAKIUH C ydacTHEM Heopranudeckux BemiecTB. CocTaBiieHre
XUMHUYECKUX YpaBHEHMH peakluil COeIMHEHMs], Pa3JI0KEHMs], 3aMellleH s, OOMeHa, B T.4. peakiuii ropeHus . Peakuun
peakuui. COEJIMHEHMS, Pa3JIOKEHUs, 3aMellleHusl, OOMeHa
Peaxruu wonHoro | 2. KaraiuTuyeckue peakiuu.
obmeHa 3. O6paTumble U HEOOPATHMBIE peakluu
4. 'OMOT€HHBIE U T€TEPOreHHBIE PEAKIINH
5. DK30TepMUYECKHE U SHAOTEPMUYECKUE PEAKIINU
6. TenoBoit 3¢ (heKT XUMHUUECKUX peaKkIui
7. TepMOXMMHWYECKUE YPABHEHUS
8. OOpaTMOCTh XUMHUYECKHX PEAKIIHiA, 00paTUMbIE U HEOOPATHMBIE PEaKITHH
9. XumHyeckoe paBHOBECHE M CIIOCOOBI €0 CMELICHHS
10. Peakiiun HOHHOTO OOMEHa.
11. CocraBneHue peakiuii HOHHOrO OOMEHa IyTeM COCTaBJICHUS UX MOJHBIX U COKPAILIEHHBIX HOHHBIX
YpPaBHEHU.
12. KucioTHO-OCHOBHBIE peakliiu. 3a/1aHusl Ha COCTaBJIEHNE HOHHBIX peaklui
TemaTHka npakTHUECKUX 3aHATHH U JJaOOpaTOPHBIX padoT
JlabopaTtopHnast pabota No4: M3ydyenue peakiuii HOHHOTO OOMEHa 2
Tema 1.7.3 Coneprxanue yueOHOro MaTepuasa 2 OK 01.
OxucauTenpHo- 1. OkucaNTeNnbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH U HAX0XK/ICHNUE CTETIEHU OKUCIIEHUS AJIEMEHTOB U HOHOB OK 04

2. OKuCcnIuTeIb U BOCCTAaHOBIICHHE. BoccTaHOBUTEb M OKHCIICHHUE




BOCCTaHOBUTENBH | 3. MeToJ 351eKTpoHHOro OanaHca i COCTaBICHUS] ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIH [IK5.1,
bI€ pEaKIU 4.OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKLIUY B IPUPOJIE, IPOM3BOACTBEHHBIX IIpOLIECCaX U [IK5.2
YKU3HENIEATEIIbHOCTH OPraHU3MOB
5. IlpumMeHeHrne OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH JIUTsl CHATHS KeJIe3HOW OKAJIMHBI IPU 00paboTKe
MIPOTYKIIMH TOPSYUX U XOJOJHBIX IPOKATHBIX CTAHOB.
Temarnka MpakTUYECKUX 3aHITHIA U 1a00paTOPHBIX padoOT
JlaGopaTtopHas pabota No 5: M3ydeHre OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUN
Tema 1.7.4 Copepxanne yaeOHOro MaTepuana OK 01.
CxopocTb 1. TToHsATHE O CKOPOCTH XMMHUYECKUX PEAKIIUIA. OK 04
XUMUYECKHUX 2. 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEAKIUil OT pa3NIu4YHbIX (PAKTOPOB: MPUPOIbI PEArUPYIOLINX BELIECTB,
peakuuii MX KOHICHTpAH, TEMICPATYPHI, HOBEPXHOCTH CONPUKOCHOBCHMSI M MCIIOJIb30BAHN KAaTAJIM3aTOPOB
3. Pelienne mpakTHKO-OpUEHTUPOBAHHBIX 3aJ[aHH Ha aHAIINU3 (PAKTOPOB, BIUSIONIUX HA U3MEHEHUE CKOPOCTHU
XUMHUYECKON peakliy, B T.4U. C MO3ULUN IKOJIOTUYECKH 11€JIeCO00pa3HOro MOBEIEHNUS B OBITY U TPYAOBOM
JIESTEIbHOCTH B LEJISIX COXPAHEHHUs CBOETO 37J0POBbs U OKPYKAIOIIEH NPUPOTHON CPEIbl.
4. PenieHre NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUi Ha npuMeHeHnue npunuuna Jle-1llarense 11 HaX 0K ACHUS
HaIpaBIICHUs] CMEIICHUS PAaBHOBECHUS XUMUYECKON peaKINK U aHAINU3 (PaKTOPOB, BIUSIOIIUX HA CMEIICHUE
XMMHUYECKOI0 PaBHOBECUS
Temartuka npakTHYECKUX 3aHIATUN U 1a00PAaTOPHBIX paboT
JlabopaTtopHnast pabota No6: M3yueHne CKOpoCTH XUMHUYECKUX PEaKIIui
Temal.7.5 Conepxanue yueOHOro MaTepuasa OK 01.
Merannsl - 1. OCOGEHHOCTH CTPOEHUS ATOMOB U KPUCTAJUIOB METAJIJIOB OK 04
MIPOCTHIE 2. dusnyeckre CBOMCTBA METAJIJIOB 1124
BCIIICCTBA. 3. Kinaccudukaiysi MeTaJuloB IO Pa3IMYHbIM IPU3HAKAM
Xumuueckue 4. DeKTpOXUMUYECKUI s HANPSHKEHUH METalIoB
CBOJCTBA 5. 3aBUCHMOCTb 2JIEKTPOOTPULIATEIILHOCTH METANIOB M UX XUMHUUYECKUX CBOMCTB OT IOJIOKEHUS B
MCETAJLIIOB MEPUOINYECKOIN CUCTEME.
6. MeTajuibl IpU CO3JJaHUHU aITUTUBHBIX YCTAHOBOK
7. CrunaBbl yepHbIe M 1IBeTHBIE. TpeGoBaHus K JJIsl CO3JaHMs AJIMTHBHBIX YCTAaHOBOK.
9.. [IpakTHKO- OPHEHTUPOBAHHBIE 3aJaHHSI IO OTPEICTICHUIO ONITUMAITEHBIX MaTEPUAIIOB JIJISl HCIIOJTb30BAHUS B
aJIMTUBHBIX YCTAaHOBKAX
XUMUYECKUe Coneprxanne y4eOHOT0 MaTepuasia
CBOMCTBA 1.X¥MHUYECKHE CBOWCTBA METAJIJIOB
METAJIJIOB Temartrka npakTUYeCKUX 3aHITUN U 1a00paTOPHBIX paboT




JlaGopaTtopHas pabota No7: M3ydyeHre XMUMHUYECKUX CBOMCTB METAJIOB.

Pa3nen 2. Opranuyeckasi XMMHsA

Tema 2.1. Teopuss | Coneprkanue yueOHOTO MaTepraia OK 01.
XUMHUYECKOTO 1. IIpuposaHble, HCKYCCTBEHHBIE U CUHTETUUYECKUE OpraHnyecKue BemecTsa. CpaBHEHUE OPraHUYeCKUX OK 02
cTpoeHus A.M. BEIIECTB C HEOPTraHUYECKUMHU
byrneposa 2. IloHsiTHE BaJEHTHOCTh. XHUMUYECKOE CTPOCHHE KaK MOPSAIOK COCTMHEHUS aTOMOB B MOJIEKYJIbI

110 BaJICHTHOCTH

3. OCHOBHBIE TIOJIO’KEHUSI TEOPUH XUMUYECKOI'O CTPOEHUS

4. Xumuueckue (GopMyIbl 1 MOAETH MOJICKYJT B OPraHMYECKOW XUMUHU

5. Kinaccuduxaiysi BelecTB 0 CTPOSHUIO YITIEPOJAHOI0 CKeJIeTa U HATMYUI0 (YHKIIMOHAIBHBIX TPYII

6. HomeHkaTypa opraHn4eckux COeIMHEHUI OTACTBHBIX KJIACCOB (HACBHIIICHHBIC, HEHACBIIIICHHBIE U

apOMAaTUYECKUE YIIIEBOJIOPO/Ibl, CHMPTHI, (PEHOJIBI, AJIbJETHIbl, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIP.)

7. CocTaBiieHHUE MOJIHBIX U COKPALLIEHHBIX CTPYKTYPHBIX (POPMYJI OPTaHUYECKUX BEILIECTB OTJEJIbHBIX KJIACCOB,

UCIOJb3Ysl X Ha3BaHUs 110 CUCTEMAaTUUECKOM U TPUBUAIbHOW HOMEHKJIAType (3THIICH, alleTUIIeH, TJIULEPHH,

denon, hopmanbaerua, yKCycHas KUCIOTA, TIHUIINH).

8. Pacuetsl npocreiimeil popMylibl OpraHudecKoi MOJIEKYIIb, HCXO/s U3 JJIEMEHTHOro coctana (B %)
Tema 2. 2. CopepxaHue yueOHOro Marepuaa OK 01.
Cocrasnenune 1. W3omepust 1 H30MeEpHI.
CTPYKTYPHBIX 2. ["'OMOJI0TH M TOMOJIOTHSI.
(opmyn 3. Pemenne npaktuyeckux 3a/1a4 1o NOCTPOEHUIO CTPYKTYPHBIX (POPMYIT H30MEPOB U TOMOJIOTOB.
HU30MEPOB U
TOMOJIOTOB
Tema 2.3. YrjieBoa0pobI U X NPHPOIHbIE HCTOYHUKH
Tema2.3.1 Copep:xaHue yueOHOro MaTepuaa OK 01.
AnkaHbl 1. AnKaHbl: TOMOJIOTHYECKHUH Psifl, U30MEPHS U HOMEHKJIATypa aJIKaHOB

2. X¥MHYeCcKHue CBOWCTBA aIKaHOB (MeTaHa, 3TaHa): TOPEHHE, 3aMellleHUE, pa3IoKeHUe, IErHIpupoBaHIe

3. [IpuMeHeHne alKkaHOB Ha OCHOBE CBOMCTB. | 'OpeHne MeTaHa Kak OJUH U3 OCHOBHBIX MCTOYHHUKOB TEIUIA B

MIPOMBIIIJIEHHOCTH U OBITY.

4. Homenxknarypa IUPAC
Tema 2.3.2 Copep:xaHue yueOHOro MaTepuana OK 01.
Ankensl. Jluensl | 1. DTuieH, ero nosydeHue (JIEruApUpOBaHUEM 3TaHa, ICTOIMMEpU3AIUEi MOTHITHIICHA) OK 02
U Kay4dyKH. 2. 'oMosornueckuii psii, ”30MepHUsl, HOMEHKJIaTypa aJIKEHOB
AJIKUHBI 3. XuMudecke cBOMCTBA ATHIIEHA: TOPEHHE, KaYeCTBEHHbIE peaklinu (o0eciiBeunBaHne OPOMHON BOBI U

pacTBOpa nN€pMaHraHaTa KaJ'II/I}I), ruaparanus, NoJIMMCpu3atusl




4. ITpuMeHeHue FTUIICHA HA OCHOBE CBOMCTB

5. IloHsATHE 0 AMEHAaX KaK yriaeBOAOPOAAX C ABYMs NBOWHBIMU CBSI3SIMHU

6. ConpsbKkeHHbBIE JUEHBI. XMMHUUYECKHE CBOMCTBa OyTagaueHa-1,3 u uzonpeHa: odeciBeunBaHrue OPOMHOM BOJIBI
Y TIOJIMMEpU3aIus B KayuyyKu

7. HaTypasibHBIM M CHHTETUYECKHE KaydyKH

8. Pe3nHa: noHsTHE, IPUMEHEHUE, CIIOCO0 MOTYyYEHHs

9. HpI/IMeHeHI/IC HN30JIIMUOHHBIX MaTCPpHUAJIOB B DJICKTPUYCCKOM U DJICKTPOMEXAaHUYCCKOM O60py,Z[OBaHI/II/I.

10. Anetuner. MexkiraccoBasi H30MEPHS C aJIKaJIHCHAMHU

11. Xumuueckue CBOMCTBA alleTHIICHA: TOPEHHE, 00ECIIBEUHBAHIE OPOMHOM BOJIBI, IPUCOCTUHECHUHT
XJIOPOBOJIOPOJIA ¥ THIpaTaIus

12. . IlpumMeHeHue aneTuieHa Ha OCHOBE CBOWCTB

13. Ha3Banus HenpeaenbHbIX yrieBoopo1oB no Homenkinarype IUPAC

14, FOpCHI/IG AlCTUJICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOT'O IJIAMCHH JJII CBAPKU U PE3KHU MCTAJIJIOB

Tema2.3.3. Copepxanne yueOHOro MaTepHana; OK 01.
ApeHbl. 1. ITonsitue 6enzouna
IpupoaHbie 2. X¥MHYecKue CBOWCTBA OEH30J1a: TOPEHHE, PEAKINH 3aMellleHus (TaloreHMpOBaHUE, HUTPOBAHHUE)
HCTOYHHUKH 3. [IpumeHnenne OeH30J1a Ha OCHOBE CBOWCTB
YrJIeBOOPOAOB 4. IlpupoaHbli Ta3: cOCTaB, IPUMEHEHHE B KAUECTBE TOILJIMBA
5. Hed1b: noHsaTHE, cocTaB U nepepaboTka
6. [leperonka Hedgtu. HedrenpoaykTel: noHaTue, kinaccuduxanus
TemaTHka NpakKTHUECKUX 3aHATHH U J1aOOpPaTOPHBIX padoT
JlaGopatopHas pabota Ne8: M3yueHue cBOMCTB 3TUIIEHA U O€H30J1a, TOJyYEeHHE ATUIICHA
Tema 2.4Kucnopoaocoaep:kaime opraHudecKue coenHenns 16
Tema Conepxanue yueOHOro MaTepuasa OK 01.
2.4.1.CiupThl 1. [lonydenue 3TaHona OpoKEHUEM TIIFOKO3bl U THApATalluel STUIeHa OK 02

2. 'mapokcuiibHast rpynmna Kak (yHKIMOHAJIbHas

3. IlousTue o MNPCACIIBHBIX OJHOATOMHBIX CITUPTax

4. XvMur4ecKkue CBOWCTBA ATaHOJa: B3aUMOJIEHCTBUE C HATpHEM, 00pa30BaHUE MPOCTHIX U CIOKHBIX 3(UPOB,
OKHCJIEHUE B AJIbJIETH]T

5. IlpumeHenue 3TaHoIa HA OCHOBE CBOMCTB

6. FJ'II/IL[epI/IH KaK IMPCACTABUTCIIb MHOT'OATOMHBIX CITMPTOB

7. KauecTBeHHas peakiysi HA MHOTOATOMHBIE CITUPTHI

8. IlpuMeHeHne rmunepruHa




9. llonsatue penona. dusznyueckne U XUMUYECKHE CBOMCTBA (heHOJIA

10. B3anmHoOe BIUsIHEE aTOMOB B MOJIEKYJie (peHOIIA: B3aUMOJICHCTBUE C THIPOKCUIOM HATPHS U a30THOU
KHCJIOTOMN

11. ITpumenenue ¢peHoIa HA OCHOBE CBOHCTB

Temartuka npakTUYECKUX 3aHITHH U 1a00paTOPHBIX padoT

JlaboparopHas pabota Ne9: M3ydeHne CBONCTB OJJHOATOMHBIX, MHOTOATOMHBIX CITUPTOB U ()EHOJIOB 2 OK 01.
Tema Coneprxkanue y4eOHOr0o MaTepuasia 2 OK 04
2.4.2. Bnusaue 1. Onpenenenne stanona no 'OCT 18300-72 OK 07
3TaHOJIa Ha 2. 3navyenue tepmuna LD-50

OpraHusm 3. SIBeHue «arrJaroTUHAIIMNY YPUTPOLIUTOB MO BO3IEHCTBUEM 3TAHOJIA U €r0 MOCIECTBUS

1CJIOBCKA 4. OyHKIMY PepMeHTa alIKOTOJIbACTHAPOTeHa3a. M3MeHeHne BIpaboTKH (pepMeHTa aTKOToJIbICTHAPOTreHa3a

IIPY BO3HUKHOBEHMH AJIKOT0JIBHON 3aBUCUMOCTH

5. ®parMeHT HayYHO-TIOMYJISPHOTO (UIbMa «AJKOTOJIBHBIN KCTIEPUMEHT». DparMeHT MmoKa3pIBaeT HAYIHOE
UCIIeZIOBaHUE, IPOBOAUMOE Ha J0OpoBOIbLax. CHATO SBJICHUE arjlOTHHALMN SPUTPOLUTOB, BIHUSHUE STaHOJIA
Ha CTPYKTYPY KPOBH, IAMSTh, CKOPOCTh PEAKIIMH YEIOBEKA.

Tema Copep:xanue yueOHOro MaTepuana 2 OK 07
2.4.3..Anxoronu3 | 1. DHIOrE€HHBIN U DK30I€HHBIN aJIKOroib. MeXaHn3M BO3ZHUKHOBEHHMS alIKOTOJIbHOM 3aBUCHMOCTH

M, €ro 2. CTaguu aJIKoTroJIM3Ma, UX MPU3HAKU

HOCJICACTBUA U 3. I3meHeHune BoIpabOTKH (hepMeHTa aIKOroJIbAerHIpOreHasa Npu BO3SHUKHOBEHUH AJIKOTOJIbHOM

HNPEAYNPEKICHUEC | 3aBUCUMOCTH

4. 310poBblii 00pa3 JKU3HU

5. @parmMeHT HayuyHO-TIonyJsipHOro hunbma «CMmepTenbHbIi BbIOOp». B dunbMe paccMoTpensl ctagun
aJIKOTOJIM3Ma, BIMSHUE (PepMEeHTa aJIKOroJbAEeTHIPOreHasa, MPUYUHbI (POPMUPOBAHMS ATKOTOJIBHOMN

3aBHCHUMOCTH.
Tema2.4.4. Anpne | Comep:xanue yueOHOTo MaTepuana 2 OK 01.
TUEL. 1. ITonsarue 06 anpaerugax. AapJaeruaHas rpymma Kak yHKIIMOHaIbHAS OK 02
Kap6onoBeie 2. ®opMabIeTHI U €r0 CBOMCTBA: OKHUCIICHHE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBIICHUE B
KHCJIOTBI. COOTBETCTBYIOLIUN CIIUPT
VYTIeBoIbl 3. IlosnryyeHue anp1eru10B OKMCIEHUEM COOTBETCTBYIOIIMX CIUPTOB

4. Ilpumenenne hopmanpaeruaa Ha OCHOBE €ro CBOMCTB

5. [lonsitue o kapOoHOBBIX kHcnoTax. KapOokcmibHas rpynna kak GyHKIIMOHATIbHAS
6. 'omMonornyeckuii psisi IpeAeIbHbIX 0JJTHOOCHOBHBIX KAPOOHOBBIX KUCIOT

7. Ilonyuenne kKapOOHOBBIX KUCIOT OKHCIICHUEM aJTbJIETHI0B




8. Xummnueckue CBOMCTBA YKCYCHOM KHCIOTHI: OOIIME CBOMCTBA C MUHEPAIbHBIMHU KUCIOTAMH U PEaKIus
srepudukarym. [IppMeHeHne yKCyCHOM KUCIOTHI HA OCHOBE CBOWCTB

9. Bricmme JKUPHBIC KUCJIOTBI HA IIPUMCEPC MaJILMUTHHOBOM 1 CTeapHHOBOﬁ

10. YraeBozpl, UX KJIacCHU(pHUKAIMA: MOHOCaXapuabl (TJII0K03a, PPyKTO3a), IUcaxapuabl (caxaposa) v
nojucaxapuabl (Kpaxmai U HeJUIiII03a)

11. T'mrox03a — BEMIECTBO C TBOMCTBEHHON (YHKITMEH — ambACTUIOCIUPT. XUMUYECKHE CBOHCTBA TIFOKO3bI:
OKHCJICHUE B TJIIOKOHOBYIO KHCIJIOTY, BOCCTAHOBJICHHE B COPOUT, CIUPTOBOE OpOKEHHE

12. IlpumeHeHne TI0KO03bI HA OCHOBE CBOMCTB

13. 3naueHue yrieBoJ0B B JKUBOM MPUPOJIE U KU3HU YenioBeKa. [loHATHe 0 peakusaxX MOJIUKOHCHCAlUH U
T'HIPOJIM3a Ha IIPUMEPE B3aUMOIIPEBPAILIEHUN: TIIIOK03a <> MOJINCaXapu

Temarnka MpakTUYECKUX 3aHITHIA U Ta0OPATOPHBIX padoOT

JlaboparopHas pabota Nel0: M3ydeHue cBOMCTB anbAeruioB, KAPOOHOBBIX KUCIOT U YTIIEBOJIOPOIOB

Tema 3 [IpodeccuoHaIbHO-OPUEHTUPOBAHHOE 00YUYEeHHUE OK'1
Tema 3.1 1. CnioxxHbie 3(hUpHI B IPUPOJIE, UX 3HAUCHUE [IK.2.1
Cnoxuble 3¢upsl | 2. [Toayuenne ciokHbIX 3GUPOB peakieit srepupukanun [IprMeHeHrne CI0KHBIX 3)UPOB HA OCHOBE CBOWCTB
1 JKHUPBIL. 3. XKups1 kak cioxxabie d3¢upbl. Kimaccudukarys ;kupos

4. XyMr4ecKue CBOWCTBA KHUPOB: THIIPOIN3 U TUAPUPOBAHUE KHUJKUX KUPOB

5. [Ipumenenune >kxupoB Ha OCHOBE CBOMCTB. MbLIa: MOHITHE, COCTAB

6. Buapl v THIIBI CMA30YHBIX MAaTEPHANIOB: MUHEPAIbHBIE CHHTETUYECKUE, OPTaHUYECKHE.

7. Cmazounsle Macia. Bakyymuoe macno. I'mapasnuueckoe macio. OceBoe Macio. TpaHCMHCCHOHHBIE Maca.

TypOunnsie macna. Kommnpeccopusie macna. MuaycTpuanbabie Macia. PexykropHbie Macna

8. TBepable cmasku.

9. CBoiicTBa CMa30YHBIX MaTepUaIoB. Bs3kocTh u nHACKC BI3KOCTH. CTOWKOCTh K OKHCIICHHIO. Y CTOMYHNBOCTh

K Koppo3uu. COBMECTUMOCTD C YIUIOTHEHUSIMU. BerieHnBaHue.
JlaboparopHas pabota Nel 1: M3ydyeHrne XMMHUUECKUX CBOWCTB CIOXKHBIX Y(UPOB U KUPOB. OK.1

OK4

Tema 3.4 A3zoTocoaepkamme opraHudeckue coeJMHeHust
Tema 3.4.1. Copep:xanne yueOHOTo MaTepuana OK 01.
AMUHBI. 1. [lonsiTue 06 aMmuHax. AnudaTiyeckue aMuHbL, UX Kiaccu(uKalys 1 HOMEHKIIaTypa
AMHHOKUCIOTBL. | 2, AHWIMH KaK OpraHnveckoe ocHoBanue. [loydeHne aHnIMHA M3 HUTPOOEH30/1a
benkn kak 3. [IppuMeHeHre aHWIMHA Ha OCHOBE CBOMCTB

4. AMUHOKHCIIOTBI KaK aM(l)OTCpHBIC I[I/I(pYHKI_[I/IOHaJ'IBHBIe OpTraHU4YCCKUC COCANHCHUSA




OMOTOTUMEPBI
AMUHOKHCIIOT

5. XuMHUYECKHE CBOMCTBA aMUHOKHCIIOT: B3aMMO/JICHCTBHE C MIEI0YaMH, KHCIIOTaMHU U APYT ¢ APYTroM (peakiius
TTOJIMKOHACHCAITUH )

6. HCHTI/II[HaH CBs3b U INOJIHUIICIITUIBI. HpI/IMeHCHI/IC aMHUHOKMCIIOT Ha OCHOBE CBOICTB

7. benku: noustue, cBoiictea. [lepBuunas, BTOpu4Has, TPETUYHASI CTPYKTYPHI OCJIKOB

8. XuMuUYecKkre CBOMCTBA OCIKOB: TOpCHUEC, ACHATypalus, riAp0OJIn3, IBCTHBIC PCAKIINN

9. buonoruueckue GpyHKIIHN OEITKOB

10. IMonsitue nonumepos. benku u nonucaxapuapl Kak OMONOIMMEPHI

11.CBolicTBa OpraHMYECKMX COEAUHEHHH OTJENIBHBIX KJIACCOB (TPUBHAIIbHAS U MEXKIYHAPOIHAS
HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIOCOOBI IIOJyUEHHS ): PEAeIbHbIE (AJIKaHbl U LIUKJIO0AIKaHbI),
HenpeaeabHbIe (AIKEHbI, AIKUHbBI U aJIKaIUeHbI) U apOMaTHYECKUE YIIIeBOJOPO/bl, CIIUPTHI U (DEHOJIbI,
KapOOHOBBIE KUCIOTHI M A(UPHI, aTbIETUIB] K KETOHBI, AMUHBI 1 aMUHOKHCIIOTHI, BRICOKOMOJIEKYIISIPHBIC
COEIUHEHMS. 3a/laHus HA COCTABJICHUE YPABHEHUI XUMHUYECKUX PEaKLUi C y4aCTUEM OPIraHUUYECKUX BEILECTB
HA OCHOBAaHUH MX COCTaBa U CTPOCHHUS

Tema
3.4.2 IlnactMmacc
Bl

1. ITnacT™Macchl: MOHATHE U CBOMCTBA.

2.IToydeHre moJMMepoOB PEaKITUEH MOTMMEPU3aIliU U TIOJTHKOH ICHCAINH

3.TepMOHJ’IaCTI/I‘lHHe H TCPMOPCAKTHBHBLIC I1JIACTMACCHI.

4.1lpeacTraBUTeNN MJIacTMacC

5. BonokHa, ux kiaccudukaIus.

6. [lomydyenune BoJIOKOH. MeTOIbI CHHTE3A.

7. OTHGJ’II)HI)IG MNPEACTAaBUTCIIN XUMHUYCCKUX BOJIOKOH.

OK I.

ATrecTanus B popme 1 PepeHIHPOBAHHOIO 3249€TA




2.3. Conep:xanue 1OMANIHUX 3aJaHUI 00yYarOIINXCS

HaumenoBanue ConepxaHue TOMAaIHEro 3aJaHus
TEMBI

Tema 1.1. An¢unorenosa, 1. B. Xumusi: yueOHUK U IPAKTUKYM Ui cpeiHero npodeccuonanbHoro oopasosanus / V. B. Andpunorenona, A.
B. ba6kos, B. A. [TonkoB. — 2-¢ u3 ., ucnp. u gorn. — Mocka: M3gatenbctBo FOpaiit, 2022. — 291 ¢. I'naa 1§1.1 [Ipeamer xumum.
CocTaBUTh KpaTKUH KOHCIIEKT maparpada.

Tema 1.2.1 I'maBa 1§1.2 OcHoBHBIE OHATUA XUMUU. Asutorponus. ['naBa 2§2.11leprnoanueckuii 3akoH, [lepuoanyeckasi cucremMa XUMUYECKUX
anemenToB J[.M. Menneneesa. [loBTOprUTh CUMBOJIBI 35 XMMHUYECKUX 3JIEMEHTOB.

Tema 1.2.2 I'maBa 2§2.2 Ctpoenue aroma u llepuonnueckuii 3akon J[.M. MenneneeBa CocTaBUTh AJEKTPOHHBIE (POPMYJIBI ATOMOB JBYX
3JIEMEHTOB.

Tema 1.3.1 I'maBa 1§1.2 CocraB BemectBa. M3mepenue Beniecta. PaccuntaTte OTHOCUTENIbHBIE MOJIEKYJIIPHBIE MACChl TPEX BEILIECTB.

Tema 1. 3.2 I'maBa 1§1.3 OcHoBHBIE 3aKOHBI XUMUHU. ONIPEIETUTH MACCOBYIO JIOJF0 SJIEMEHTOB C CJIOKHOM BEIIECTBE.

Tema 1.4. I'maa 3§3.1 HWonnas xumuueckas cBa3b. §3.2 KoBaieHTHas Xxumudeckas cCBs3b. §3.2 Meramindeckas — XHMHYECKas
cBs3b§3.4ArperaTHble COCTOSIHUS BellecTB. Bomopoanas xumuueckas cBa3b. OnpenenuTs BUJl XUMUYECKOW CBA3H B 5 MOJIEKYyIax,
B 3aBUCHMOCTH OT 3JIEKTPOOTPULIATEIHHOCTH 3JIEMEHTOB.

Tema 1.5.1 I'maBa 5§5.5 Okcunpl. HanucaTte ypaBHeHMS peakuid, OTPa)KarlUX XUMHUYECKUE CBOMCTBA ABYX OKCHJIOB.

Tema 1.5.2 I'maBa 5§5.2 OcHoBaHMs B CBET€ TEOpUHU DJIEKTPOJUTHUECKOW aucconuanuu. Hamucarth ypaBHEHUS peakUui, OTpa)karolux
XMMHUYECKHE CBOICTBA IBYX OCHOBAHHUH.

Tema 1.5.3 I'maBa 5§5.1 KucnoTsl B cBeTe TeOpUH 37IEKTPOIUTHYECKON aucconanuy. Hanucats ypaBHeHNs peakinii, 0TpakaroluX XMMUYECKHe
CBOMCTBA JBYX KHUCJIOT.

Tema 1.5.4 I'maBa 5§5.3 Counu B cBeTe TeOpuU 3MEKTpONUTHYECKON Aucconanuu. I'nasa 5§5.4 I'uaponus coneil. Hanucates ypaBHeHUS peaklnid,
OTPaKAIIINUX XUMUYECKUE CBOKCTBA ABYX COJIEH.

Tema 1.5.5 OdopmuTts otuet 1o 1adoparopHoii padore Nel CBOMCTBa OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COSAMHEHUH.

Tema 1.6.1 I'naBa 3§3.5. YUuctsle BemecTBa U cmecu I'naBa 4§4.1PactBopsl. PactBopenne. CocTaBUTh KpaTKHI KOHCIIEKT naparpada.

Tema 1.6.2 I'maBa 3§3.6 [ucnepcubie cuctembl. OGopMuTh oT4eT 1o JabopaTopHoit padote Ne2 O3HaKOMIIEHHE CO CBOMCTBAMH JUCIIEPCHBIX
CHCTEM.

Tema 1.6.3 I'maBa 3§3.2 Teopust snexkrtposnTudeckoid aucconranuu. CoCTaBUTh YpaBHEHMS CTYNEHYaTONM IUCCOLMALMU JIBYX KHUCIOT,
OCHOBaHMH, COJEH.

Tema 1.7.1. I'naBa 6§3.6.1. Kinaccuduxanust xumudeckux peakiii. COCTaBUTh ypaBHEHHUE JIBYX peakluii B MOJICKYJISIPHOM U HOHHOMU (opMme.

Tema 1.7.2 OdopmuTts otuet 1o 1aboparopHoii padore Ne3 M3yueHnue peakuuiit HOHHOTO 0OMEHa.

Tema 1.7.3 I'naBa 6§3.6.1. Knnaccuduxkarms xumuyeckux peakiuil. CoctaButh aBa ypaBHeHuss OBP MeT0/10M 31€KTpOHHOro OasiaHca.

Tema 1.7.4. OdopmuTts otuet 1o 1adboparopHoit padote Nod V3ydeHne OKHCIUTETbHO-BOCCTAHOBUTEIHHBIX PEAKITUN.




Tema 1.7.5

I'maBa 6§.6.13 CkopocTts xuMuueckux peakiuii. OGopMuThs 0T4ET 1Mo J1JabopaTopHor padote Ne 5. M3ydeHne CKOPOCTH XUMUYECKUX
peaKuuid.

Tema 1.8.1. I'maBa7§7.1. Metaubl-npocTeie BemecTna. [ maBa7§7.3 Obmue criocoObl mojydeHust MetayiioB. Hanmcats pedepar

Tema 1.8.2 Odopmuts oTueT 1o 1abopaTopHoii padbote Ne 6 M3yueHrne XMMHUECKHUE CBOMICTB METAJIIIOB.

Tema 1.8.3 OdopmuTts otuet 110 J1aboparopHoi padote Ne 7 [TogyueHne yriaekuciioro ra3a u u3y4eHue ero CBOMCTB.

Tema 3.1.1 I'maBa8§8.1Teopusi XUMUYECKOTO CTPOCHHUS OpraHuYecKux coeauHenuid. Mzomepus. ['maBa8§8.2Knaccudukaiys 1 HOMEeHKIaTypa
opranndeckux coenunennii. ['maBa8§8.3 Kiaccudukamnms peakiuii B opraHU4ecKOi XUMHH.

CocTaBUTh KpaTKUH KOHCIIEKT maparpada.

Tewma 3.1.2. I'maBa8§8.1Teopusi XUMHUYECKOTO CTPOSHHUS OpraHWYECKUX coenuHeHui. M3omepus. CocTaBieHue CTPYKTYPHBIX (GOpMyT ABYX
H30MEPOB.

Tema 3.2.1. I'maBa9§9.1 Ilpenenbubie yraeBomopoAbl (ankanbl). Belyunts HazBanus 10 ankanoB. Ha3BaTh aBa pa3BETBICHHBIX ajKaHa I10
nomenkiarype [IUPAC

Tema 3.2.2 I'maBa9§9.2 OtunenoBbie yriaeBoaopoabl (ankenbl) ['maBa9§9.3 JluenoBwie yrieBogoponsl (ankaauensl).Kayuyku. CocTaBuUTh
KpaTKUil KOHCIEKT naparpada.

Tema 3.2.3 I'maBa9§9.4 AnetunenoBsle yriaeBonopoasl (ankunsl). HazBath Tpu HenpenenbHbIX yriieBogopoa no Homenkinarype IUPAC

Tema 3.2.4. ['maBa9§9.5 Apomaruueckue yriaeBomopoasl (apenbl). ['maBa9§9. IlpupoaHeie MCTOUHUKHU YTIIEBOJIOPOJA0B. COCTaBUTH KpaTKUM
KOHCIEKT naparpada.

Tewma 3.2.5. Odopmuts otueT no nadopatopHoii padote Ne 8. [lonyuenue stunena. 3ydyenue cBoilcTB 3TuieHa U OeH3071a.

Tema 3.3.1.1 I'maBal0.§10.1 Cnuptel 'maBal(.§10.2 ®enon CocTtaBUTh KpaTKUi KOHCIIEKT maparpada.

Tema 3.3.1.2 Odopmuts otyer no aboparopHoii padore Ne 9. CpoiicTBa OJHOATOMHBIX, MHOTOATOMHBIX CITIUPTOB U (DEHOJIOB.

Tema 23.3.2 [TocmoTpeTs ITOJTHBIN BapUaHT HAaY4YHO-IIOIYJIIPHOTO ¢unbma «AJIKOTOJIBHBIN JKCIIEPUMEHT) Ha
cairehttps://sites.google.com/site/upkhimiarajkova/. Oteetuts Ha Tect Ha iatdopme AKITACC

Tema 3.3.3 ITocMOTpeTh MOJIHBIN BapuaHT HAyYHO-TONMYJIsipHOTo GruibMa «CMepTenbHbli BIOOp» OTBeTHTH Ha TecT Ha miardopme AKIJIACC

Tema 3.3.4 I'naBal0.§10.3Anpaeruanl. ['maBal(.§10.4 Kap6oHoBbsle kucnoTbl. COCTaBUTh KPAaTKUN KOHCIEKT maparpadga.

Tema 3.3.5 I'maBal0.§10.5 Cnoxusie >3¢upsl u sxupbl. ['1aBal(0.§10.6 Yraeoasl. CocTaBUTh KpaTKUW KOHCIIEKT maparpada.

Tema 3.3.6 Odopmuts otueT no nabopatopHoi padote Ne 10 V3yueHne cBOWCTB anbIeru10B, KAPOOHOBBIX KUCIIOT U YTI€BOJIOPOIOB.

Tema 3.4.1 I'maBall.§11.1 Amunbl. Auunus. I'maBall.§11.2 AMuHOkHCI0TEL. COCTaBUTh KpAaTKUil KOHCIEKT maparpada.

Tema 3.4.2. I'maBall.§11.3 benku. Odbopmuts otueT mo madbopatopHoit padote Ne 11 Xumudeckre cBOHCTBa OEIKOB.



https://sites.google.com/site/upkhimiarajkova/

3. YCJOBUS PEAJIN3AIINA ITPOTPAMMBI OBIIIEOBPA3OBATEJILHON
YYEBHOM JUCIHUATLTAHBI

3.1. Jlns peanuzanuu TpOrpaMMbl y4eOHOW ITUCIHMIUIMHBI JIOJDKHBI OBITh TPEIyCMOTPEHBI
CIEAYIOLIME CIIEUaIbHbIC IOMEILECHUS:

Kabunet «XumMumn», OCHaIlIEeHHBI 000PYI0BaHUEM:

- I10CaJ0YHBIE MECTA CTYJECHTOB;

- pabodee MeCTO MpernoJaBaTeis;

- paboyast MenoBast 0CKa;

- HarJsigHbIe TIocOOMs (YU4eOHHMKH, OIMOPHBIC KOHCHEKTHI-IUIAKATHI, CTEH/BI, KapTOUYKH,
pa3naTovYHbI MaTepual, KOMIUICKTHI 1a00paTOPHBIX PadOT, CIPABOYHBINA MATEpHA).

- BUJICOMATEPHUAIIb

- CTaTUYECKUE, JUHAMUYECKUE, IEMOHCTPALMOHHbIE U PAa31aTOYHbIC MOJEIN;

— MHOTOQYHKLMOHAAbHbIA KOMMJIEKC NpenoaaBaTtens;

- HaTypa/ibHble 06beKTbI, MoAenn, NPMBoPbI U HAbOPbI ANA NOCTAHOBKMU AEMOHCTPALMOHHOIO U
YY4EHWYECKOro IKCNEPUMEHTA;

- rMeyaTHble MU3KPAHHO-3BYKOBbIe CPeCTBA 0OyYeHNs;

- cpeACcTBa HOBbIX UHGOPMALMOHHbBIX TEXHONOTUA;

- PEeaKTUBbI;

- nepevyHn OCHOBHOM 1 A0MNOAHUTENbHOW y4ebHOM InTepaTypbl;

- BCromoraTtesibHoe 060pyA0BaHME U MHCTPYKLUK;

- 61MbanoTEYHBbINOHA,

TexHuveckue cpencTpa 00yueHus:

— 1K, HOyTOYK

- [IpoekTop, 3kpan

[Tpubops! u ycTpoiicTpa:

- KOMIUIEKT JIEMOHCTPAIMOHHOTO XUMHUYECKOT0 00OPY/I0BAHUS U PEaKTUBOB
JelcTByo1asi HOPMAaTUBHO-TEXHUYECKASI U TEXHOJIOTMYECKAs JOKYMEHTALUSA:

- MpaBuJia TEXHUKH 0€30MacHOCTH M MPOU3BOJICTBEHHON CAaHUTApUU;

- JKypHAJI IO TEXHUKE O€30MaCHOCTH.

3.2. UuopMannoHHOe o0ecniedyeHne peajin3auuu MporpaMmbl
Jns peanuzanuu mporpamMMmbl OMOIMOTeuHBIH (GOHA 00pa3oBaTeNbHONW OpraHM3alMu JIOJIKEH
MMETh TIeYaTHbIC W/WIU SJIEKTPOHHBIE 00pa3zoBaTeNbHbIE U WH(MOPMAIMOHHBIC PECYPCHI IS
UCIIOJIb30BaHUS B 00pa30BaTEIbHOM IpoLecce

OcHOBHBbIE MeYaTHbIE U3TaAHUS

1. AndunorenoBa, W. B. Xumua: y4eOHHMK U TPAKTHKYM I  CPEIHETO
npodeccuonansHoro odpasosanus / V. B. AnpunoreHosa, A. B. baokos, B. A. [lonikoB. — 2-¢
u3., ucnp. u gon. — Mocksa: U3parensctBo FOpaiit, 2022. — 291 c.

2. Ileromuxuna, H. A. O6mas xumus: yueOnuk ans CIIO / H. A. Hleronuxuna, JI. B.
Munaeckas. — Canxt-IletepOypr: Jlans, 2021. — 164 c.

3. Huxonbckuit, A. b. Xumus: ydeOHUK U TPAKTUKYM JUIS CPETHEr0 PO(heCCHOHATEHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3g., nepepad. u jon. — MockBa:
N3narensctBo HOpaiit, 2022. — 507 c.

4. Xumus: yaeOHHK 1)1 cpeaHero npodeccrnonansHoro oopaszosanus / 10, A. Jlebenes, I'.
H. ®anees, A. M. TI'ony6es, B. H. IllamoBan; o obmieit pexakmueii I'. H. ®ageeBa. — 2-¢ u3g.,
nepepad. u gon. — Mocksa: U3narenscrBo FOpaiit, 2022. — 431 c.

JIonoTHUTEIbHbIE HCTOYHUKHT



1. INa6puensu, O. C., JIpicoBa, I'. I'. XumMust: kHUATA A7 TIpenogaBaTelis: y4e0.-MeTo/I.
nmocooue. — M. Akanemust, 2012. - 332 c.

2.  Tabpuensu O.C. Xumus: yue0. s ctya. npod. yued. 3aBeaennii / O.C. abpuensis,
N.I". OctpoymoB. — M., 2016.- 256 c.

3. Ia6puensu O.C. Xumus 11 npodeccrii U CeUaIbHOCTEH TEXHUIECKOTO PO
Y4eOHHK JUIs CTYI. YUpexxaeHu cpen. npod. oopaszosanus / O.C. 'abpuensn, U.I'. OctpoymoB.
— 4-e 3., crep. — M. : 3narensckuii neHTp «Akanemus», 2017. — 272 c.

HNHuTepHeT-pecypcesl

1. hvsh.ru— XXypnan «Xumus B mkose.
2. http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT Hay4YHO-TIOMYJSIPHOTO KypHana «XuMus 1 xu3Hb». JXKypHan uznaéres ¢ 1965 r.

3. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpbITas 351eKTpOHHas O6uOaroTeka xumuuyeckoro nopraina «Chemnet», conepxur yuyeOHble U
UH(POPMALMOHHBIE MAaTEPUAIIBI JUIsl IKOJIBHUKOB U yUuTesel. B Hell MOXXHO HalTH y4eOHUKH 110
o0uieil 1 HeOpraHM4ecKoW XUMHUHM, OPraHUYECKOW XUMHUH, MyJIbTHUMEIuaMaTepuaibl, a TaKxkKe
331a4d  XMMUYECKHX OJUMIIAAJ C PELIICHUSMH, 3a1a4d BCTYIUTENIbHBIX JK3aMEHOB IS
aOUTYpUEHTOB.

4. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmanmonnsie Matepuanbl 00 oiaummuagax: MOCKOBCKOH TOpojickoi, Bcepoccuiickoi,
MeHﬂeHeeBCKOﬁ, MG)KHYHaPOHHOﬁ. HpI/IBeI[eHBI 3aJladd TCOPCTHUUYCCKUX H OKCIICPUMCHTAJIbHBIX
TYpOB, IOJPOOHBIE PEUICHHUS, CIIUCKU U (poTorpaduu modeauTenei.

5. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/)
Cucrema QUCTAaHLIMOHHOIO OOY4YEeHMs, HamlpaBicHHas B IEPBYIO OuYepelb Ha IOATOTOBKY K
OJIMMITMAJaM BCEX YPOBHEH — OT LIKOJIBHBIX 10 MexayHapogHoi. CaliT cofepKUT OrpOMHOE
KOJIMYCCTBO 3aaa4, CIrpyIIUpPOBaHHBIX KaK IO TEMaM, TaK U 110 OJIUMIIUA1aM. ITo BceM OCHOBHBIM
paszenaM XMMUHU IPUBEAEH TEOPETUUECKUI MaTepral U pa3o0paHbl PELICHUs TUIIOBBIX 3a/1ay.

6. http://gotourl.ru/4789 (http://www.nanometer.ru/)
HOpTaJ'I II0 HAHOTCXHOJJIOI'UsAM. OCHOBHaH eJIb — pa3BI/ITI/Ie O6paBOBaHI/I$I B 06J'IaCTI/I
H&HOTGXHOJ’IOFI/IIZ U IMOATOTOBKA K UHT! epHeT -QJIMMIINAAC 110 HAHOTECXHOJJIOTHUAM.

7. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas cripaBounast uHGOpMaIis 0 XAMUYECKUX IJIEMEHTAaX U UX CBOMCTBAX (Ha aHTTTUHCKOM
SI3BIKE).

8. http://gotourl.ru/4792 (http://periodictable.ru/)

PycCKOS3BIUHBIN CAUT O CBOMCTBAX XMMHUYECKUX JIEMEHTOB.

9. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexommepueckuii caiT oHnaitH-00pa30BaHUsl, COAEPKUT MHOTO MHTEPECHBIX 00pa30BaTENIbHbIX
KYPCOB M BHUJEOJICKIUHN Ul WIKOJBHUKOB, CTYJIEHTOB U y4yHuTeled. ECTh HECKOIBKO KypCOB IO
XUMUH.

10. http://gotourl.ru/4800 (https://www.cas.org/)
Caiit Chemical Abstract Service — camblii aBTOPUTETHBIM B MUPE XUMHUU HH(OPMALMOHHBIN
UHTEpHET-pecypc (CalT IIaTHBIN).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA30OBATEJIBHOU YYEBHOU JUCIIAIIJIMHBbI

KOHTPOHL U OHEHKa pPC3yJIbTaTOB

JUCHUITIIMHBI JUCHUILUIMHAPHBIE PE3YJIbTAThI,

PacKpbIBaIOTCSL  uepe3

OCBOCHHsI 0011e00pa3oBaTeIbHON  ydeOHOM

HaIlIpaBJICHHBIC Ha

dbopMupoBaHue 001UX U MPodeCCHOHATBHBIX KOMIIETEHLIUHI 0 pa3/iesaM U TeMaM COJep>KaHus

yueOHOro Marepuara.

MeToabl OLIEHKH

BKJIFOYAET: OCHOBOIOJIATAOIIIHE
HOHATHS (XMMHYECKHIA JIEMEHT,
aTtoM, SJIEKTPOHHas 000JI0uYKa
aroma, S-, p-, O-3JIeKTpOHHBIC
opouTanu

aTOMOB, HOH,

MOJIEKYIa, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIBHOCTD,
CTETeHb OKHCJIEHUS,

XUMHUYCCKaA CBA3b, MOJIb,

MOJISIpHAasi Macca, MOJIAPHBIN

00beM, YIIEpOIHBIA  CKEJeT,
($yHKIMOHAIbHAS
paauKai, W30Mepus, H30MEpHI,
psn,

YTiI€eBOAOPOALI,

rpymnmna,

TOMOJIOTHYECKHUI
T'OMOJIOTH,
KUCJIOpPOJ- M a30TCOJEpIKalllne
COCIMHEHUS, OHOJIOTHYECKH
AKTHBHBIC BEIIECTBA (YTIIEBOIBI,
Oenkn),

JKUPBL, MOHOMED,

MIOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIpHBIE
COEMHEHHS, KPUCTAIUIMYECKAs

pemeTKa, THUIBI XUMHWYCCKUX

peaxkuui (oxucIUTENHHO-
BOCCTaHOBHUTEJbHBIE, 9K30-U
SHIOTEPMUIECKUE,

oOMeHa),

HEJJICKTPOJIUTHI,

peakuuu
HOHHOTO pacTsop,
3IEKTPOJIUTHIL,
JNEKTPOJIUTHYECKAS
Jucconuanus, OKHUCJIUTEIb,
BOCCTAHOBUTEIID, CKOpPOCTB
XUMUYECKON peakuuu,
XUMUYECKOE paBHOBECHE),

TEOpUH ¥ 3aKOHBI  (TeopHs

XHUMHUYCCKOT'O CTPOCHUA

Hnaexc
OK/ITK Pe3yabTaThl 00yueHHs Kputepuu onenku /OleHOYHEIEe
MepONPHUSITHSI
OK 01 - BIIAZICHUE CHUCTEMOM —  OIIUCHIBAET u | — 3agaHus Ha
XUMHYECKMX 3HAHHWM, KOTOpas | OOBICHSET HCIIOJIb30BaHUE

XHMUYCCKHE SBJICHUS
W IPOIIECCHI;
MIPUMEHSIET
3HaHUA B  00JacTH
XUMHUH JUIL PEUICHUSA
3aja4;

— o0BsCcHSET

XMUMUYECKUE SIBICHUS U
MpPOLECCHl € TOYKH
3peHUS HAYKHY;

— JacT OIIPCACIICHUC

u XapaKTEePUCTHKU
OCHOBHBIX  TIOHSTHH
XAMWU;

- Qopmynupyer u
MPUMEHSIET Ha
MPaKTHKE 3aKOHBI
XAMWH;

—  (opmynupyer

OCHOBHBIE TOJIOKEHUS
TEOPUU XUMHUYECKOTO
CTPOECHUS
OpPraHUYECKUX
COECIMHEHU I 51
XapaKTepUCTHKA B
CBETE JTOM TEOpUHU
CBONCTB OCHOBHBIX
KJIACCOB OPraHUYECKUX
COCIUHECHMI;
OCYIIECTBIISIET
IIPOBEPKY CBOIICTB
KJIACCOB  Pa3NIMYHbIX
COCIMHEHU I npu
BBITIOJTHEHUH
1a00paTOpHBIX PpaboT
U peLIeHUH 3a/1a4;

XHMUYECKOM CUMBOJIMKU
1 Ha3BaHHMH COeqUHCHHI
110 HOMEHKJIaType
MEXIYHAPOJAHOTO COK3a
TEOPETUYECKOUN U
MPUKJIAHON XUMHUH U
TPUBUAIILHBIX Ha3BaHUU
JUUTSL COCTaBJICHHS
XUMUYECKHUX (HopmMyIT
JIBYXaTOMHBIX
coeMHEeHU (OKCU/IOB,
Cynb(hUI0B, THAPUIOB U
T.I.) U IPYTUX
HEOPTraHUYECKUX
COEIMHEHHUH OTIEITBLHBIX
KJIacCOB

— [IpakTnueckue 3ananus
Ha YCTAHOBJICHUE CBSI3U
MEXKy CTPOEHUEM
aTOMOB XHUMHUYECKHUX
9JIEMEHTOB U
MEPUOANYECKUM
H3MCHEHHEM CBOMCTB
XAMUYECKHUX DJIEMEHTOB
U UX COeIUHEHUN B
COOTBETCTBHUH C
MOJI0KECHUEM
[Tepuonnueckon
CHCTEME.

— IIpakTuxo-
OPUEHTHUPOBAHHBIC
TEOPETUUYECKUE 3aaHUs
Ha XapaKTePHU3aALHNIO
XUMHYECKHUX IJIEMEHTOB:
«Merammdeckue /
HEMETaINIMYSCKHUE
CBOICTBA,




OpPraHnYCCKUX BCUICCTB AM.

bytneposa, Teopus
AIEKTPOIUTHIECKOM
TUCCOIUAIIH, TIePUOTUICCKHIA

3akoH /.M. MenneneeBa, 3aKoH
COXpAaHEHUSA MaccChl),
3aKOHOMEPHOCTH,

CHMBOJIMYCCKUN SI3BIK  XHMHH,
(hakTONIOTHYECKHE CBEIACHHUSI O
CBOMCTBaX, COCTaBe, MOJIYyYEHUU
n 0e30MacHOM HCHOJIb30BaHUU
BOKHEHUITUX HEOPTaHWYECKHX W
OpPraHMYECKUX BEIICCTB B OBITY
U TMPAKTUYECKOU NEeATEIHHOCTU

YEII0BEKA;

- yMEHUE BBISIBIIAATD
XapakTepHbIE  TPU3HAaKH U
B3aUMOCBS3b U3Y4YEHHBIX
MIOHATUH, IIPUMEHSITh

COOTBETCTBYIOLIUE IMOHATUS IIPU
ONMCAaHUM CTPOEHUS U CBOWCTB
HEOPraHUYECKUX 51
OpPraHMYECKHUX BEIIECTB H HUX
MPEBPAILICHU; BBIABIISITH
B3aHMOCBS3b XAMHUYECKHUX

3HAaHUN c NOHATUIMU u

NpEeACTABICHUSIMU IPYrux
€CTECTBEHHOHAYYHBIX
MIpEeIMETOB;
- YMEHUE KCIIONIb30BaTh
HauMEHOBaHUS XUMHUYECKUX
COEIMHEHUH MEXAYHAPOJHOTO
coro3a TEOPETHYECKOU u
MPUKJIATHON XUMUU u
TPUBUAJIbHBIE Ha3BaHU
BOKHEUIITUX BEIIECTB (ITHIICH,
(heno,

YKCYCHast

aleTHICH, TJIMICPHUH,
(dhopmanprerus,

KHUCJIOTa, TJIMIUH, YrapHbIi ras,

VIJICKUCHBIA  ra3,  aMMHaK,
ramieHass H3BECTh, HeEralleHas
HW3BECTb, IMThEBas CoOJa W

JPYTUX), COCTaBIATH (HOPMYJIBI

HCOPraHNYCCKUX n
OpPraHn4CCKUux BC€IICCTB,
YpaBHCHUA XUMHUYCCKUX

peakIuii, OOBSICHATH UX CMBICIT;
MOJATBEPKIATh XapaKTEepHbIE
XUMHUYECKUE CBOMCTBA BEIIECTB

COOTBCTCTBYIOIIMMU

— IpPUMEHSAET
3aKOHBI IIPU PELICHUU
3a7a4, KOMMEHTUPYET
pelIeHuE;

—  BBIIOJIHAET
3aJaHUSA Ha
CUCTEMATU3aLIUIO
MOHSTHUM, aHaJn3
(hopMyI1 U 3aKOHOB;

—  ompenenser
3aJauu JESITEeNbHOCTH, C
YYETOM  IOCTaBICHHOU
IIperoaBaTeneM e,

— 00OCHOBBIBaET
BBEIOOD H YCIEUTHOCTH
MIPUMEHEHUSI METOJO0B U
croco0oB peleHus
XUMHYECKHUX 3a1a4;

— INPOBOOUT
CaMOOLICHKY  KadecTBa
BBINOJIHCHUS
IIOCTABJICHHBIX 3a1a4

—  CBOEBPEMEHHO
cmaer BBINOJIHCHHBIE
3aJaHuA U OTUYCTHI,

—  JaeT O0ObEKTUBHOM

OIICHKY paboueii
CUTYyalluu B
COOTBETCTBHU c

MOCTaBJICHHOM 3aJaueH;
— TIPOBOJHT
CBOEBPEMEHHBIN
KOHTPOJIb H
KOPPEKTUPOBKY
JIeITETHOCTH B
COOTBETCTBUH
HOPMAaTUBHOU
JOKyMEHTaIuen

BBIITOJIHACT
caMOaHaJIn3
CcOOCTBEHHOM
IEATENILHOCTH Ha
OCHOBC }IOCTI/IFHyTI)IX
pe3yIIbTATOB;

3JIEKTPOOTPHUIIATETHHOCTD
U CPOJICTBO K 3JIEKTPOHY
XAMHUYECKHX DJIEMEHTOB
B COOTBETCTBHE C UX
3JICKTPOHHBIM CTPOCHUEM
M TOJIOKCHHEM B
MEePUOINYECKON CUCTEME
XAMUYCCKHUX DJIEMESHTOB
J.1. MenneneeBa»

— 3amanug Ha
COCTaBJICHUE Ha3BaHUMI
OpraHUYECKUX
COCTUHEHUH I10
TPUBUAJILHON WIH
MEKTyHapOAHOMN
CHCTEMAaTHUYCCKOI
HOMEHKJIaType.

— 3amanug Ha
COCTAaBJICHUE ITOJHBIX U
COKpaIICHHBIX
CTPYKTYPHBIX (OpMYII
OpPraHUYECKUX BEIIECTB
OTJEIIBHBIX KJIACCOB.




SKCIIEPUMEHTaMU U 3alHUCSIMU
ypaBHEHUI XHMHYECKHX
peaKuuii;

- yMeHHe yCTaHaBINBAaTh
MIPUHAUIEKHOCTh  M3YYCHHBIX
HEOPTraHUYECKUX u
OpTraHWYECKUX  BEMIECTB K
OTpENeICHHBIM  KJaccaM |
rpymnmnam COEIMHEHHUH,
XapaKTepHU30BaTh MX COCTaB H
Ba)KHEHIITHE CBOICTBA;
OTIPENIEIATh BUIBI XUMHYCCKHX
CBsi3ell (KOBaJICHTHAs, WOHHAf,
METaJUIMYeCKasi, BOJOPOJIHAS),
THIIBI KPUCTAIDTHYECKAX
pemeToK BEILICCTB;
KJIACCU(HUIIPOBATH XUMUIECKHE
peakIuy;

- (dopmupoBaHHE
MIPENICTABICHUS: O XMUMHUYECKOU
COCTAaBJISIONICH
€CTECTBEHHOHAYYHOW KapTHHBI
MHUpa, PO XUMHH B TTO3HAHHUH
SIBIICHUU HPUPOIBIL, B
(hOpMUPOBaHUU MBIIUICHAS U
KYJbTYPbI JIMYHOCTH, ee
(hyHKIIMOHATBHON TPaMOTHOCTH,
HEOOXOMUMON /ISt pelIeHus
MPAKTUYECKUX 3a1a4 "
SKOJIOTHYECKH 00OCHOBAHHOIO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO
Y IPUPOTHOM Cpefie;

- YMEHHE MTPOBOJIUTH PACUETHI
0 XUMHUECKUM (hOopMyJIaM U
YPaBHEHHUSIM XUMHUUECKUX
pEaKUHUi C UCTIONB30BAHUEM
(pM3UYECKUX BEIMYMH,
XapaKTepU3YOIIUX BEUIeCTBa C
KOJIMYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMallbHbIC
YCIIOBHS) Ta30B, KOJIHYECTBA
BEIIECTBA; HCII0JIb30BAThH
CHCTEMHBIC XUMHUYECKHE 3HAHUS
JUTSI IPUHSTHS PEIICHHH B
KOHKPETHBIX KU3HECHHBIX
CUTYAIUX, CBA3aHHBIX C
BEIIECTBAMH U UX
MIPUMEHEHUEM

OK 02.

- yMEHME IUIaHUpOBaTh U
BBIIOJIHATH XUMHYECKUN

— OMmpCaAcACT 1UCJIA,
COCTAaBJIACT IIJIaHBbI

— 3ajauu Ha pacyer
MaccoOBOM JI0JU (MacChl)




SKCHEpUMEHT  (TpeBpalieHus
OpPraHMYECKUX BELIECTB IpHU
HarpeBaHuy, MOJTyYeHHe

OTHJICHA n HU3Yy4YCHHUC €ro

CBOMCTB, KadeCTBCHHBIC
peakiuu Ha QJIBJICTUIB,
Kpaxmall, YKCYCHYIO KHCIOTY;
JneHatypaiusi  OelNKoB — TpH
HarpeBaHWM, [BETHBIC DPEAKIINU
0eNKoB; TPOBOAWTH PEAKIUU
MOHHOTO OOMEHA, OIpEeIeNiTh
Cpeoy  BOAHBIX

Ka4CCTBCHHBIC

pacTBOpOB,
peakuud  Ha
cynbdar-, kapOOHAT- U XJIOPUI-
AHMOHBI, Ha KaTHOH aMMOHUS;
pemarb  SKCIEpUMEHTATbHEIE
3a1a4M 1o temaMm "Metamel" u
"HemeTaiisl") B COOTBETCTBHH C
MpaBUIIaAMHU TEXHUKH
0e301acHOCTH NP 0OpaIeHNH C
BEIIECTBAMH M JIa0OPaTOPHBIM

000pYyZOBaHUEM; MPEACTABIATH

pe3yIbTaThl XHMHYECKOTO
SKCIIEpUMEHTa B (OpMeE 3arucH
YpaBHEHHH COOTBETCTBYIOIIUX
peakumii ¥ (HOPMYIHPOBATH
BBIBOJIBI Ha  OCHOBE  OTHX
pe3yJIbTaTOB;

- yMEHHE  aHaJIM3UpPOBaTh
XUMHYECKYIO uHpopmarmo,
HOJTy4aeMyo u3 pasHbIX

HMCTOYHHUKOB (CPEJICTB MaCCOBOU
nHpopMaiuu, cetb MHTEpHET 1
ApyrHe);

- BIIaJIeTh OCHOBHBIMH METOAAMU
Hay9HOTO TMO3HAHUS BEIIECTB U
XHUMHUYECKUX SIBJICHUI
(malimroieHMe, W3MEpeHue,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE);

- YMCHHEC ITPOBOJUTH PACUCTEI 110

XUMUYeckuM  QopMmynam |
YpaBHEHHSIM XUMHAYECKHUX
peakuuii Cc  HMCIOJIB30BaHUEM
(hm3ugecKux BEJIMYMH,
XapaKTepU3YIOLINX BELIeCTBa C
KOJIMYECTBEHHOM CTOPOHBI:
Maccel, oOpemMa (HOpMaJbHBIE
yCJIOBHUSI) Ta30B, KOJMYECTBA
BEIIIECTBA, UCII0JIb30BATh

CUCTCMHBIC XUMHNYCCKHUEC 3HAHUA

JIEATENLHOCTH u
omnpeaensier
CpelICcTBa,
HEOOXOOUMBIE NI

UX peaju3aluu;

—  dopmynupyer u
00BSCHSIET OCHOBHBIE
MOJIOKCHUS 0
COBPEMEHHOM
XAMHWYECKON
KapTUHE MHpa Ha
OCHOBE BaKHBIX
OTKPBITHH  y4YEHBIX,
OKa3aBIINX
orpeenstonee
BIIUSTHUE HA PA3BUTHUE
TEXHUKHU u
TEXHOJIOTHH;
UCIIOJIB3YET
pa3nyuHbIe
UCTOYHUKHU
uH(poOpMalui, B TOM
YHUCJIE 3JIEKTPOHHBIX

OubIMOTEK,  yMmeer
KPUTUYECKH
OLIEHUBATh U
MHTEPIPETHPOBATH
UH(pOpMaLHIO,
MOJIy4aeMyIo u3
Pas3INYHbIX
HUCTOYHUKOB, B TOM
qucie U3 CEeTH
WHTepHer;

— UCIIOJIB3YET
pa3InyHbIe
UH(pOPMalMOHHbIE
OOBEKTEHI, c
KOTOPBIMH
BO3HUKAET
HE00X0/IUMOCTh
CTaJIKUBAThCS B
npodeccuoHaNBHOMI
chepe B H3yUYCHUH
SIBJICHUN 51
MIPOLIECCOB;
CaMOCTOSITENILHO
npuodperaer c
MIOMOUIbIO
MH(OPMaLMOHHBIX
TEXHOJIOTUI u
HCIIOJIb3YET B
[IPaKTUYECKON

XUMHUYCCKOI'O 3JICMCHTA
(coenuHeHus) B
MOJIEKYJIe (CMecH).

— IlpakTuyeckue 3a1anus
Ha onpeJiesIieHue
XHMHYSCKOM aKTHBHOCTH
BCIIECTB B 3aBHCHUMOCTH
BHJIa XUMHWYECKOH CBSI3U
U TUIIA KPUCTAJUIMYECKOU
peLIeTKH

- 3aganus Ha
COCTaBJICHUE YpaBHEHUM
XUMHUYECKUX peakuui,
WJUTIOCTPUPYIOIIHUX
XHMHYCCKHE CBOMCTBA C
y4eTOM MEXaHNU3MOB
MPOTEKaHUs JaHHBIX
peaKkuii ¥ TeHEeTUYECKOM
CBSI3U

- [Ipaktuko-
OPUEHTHUPOBAHHBIC
pacueTHbIe 3aJlaHusl Ha
JIMCTIEPCHBIE ~ CHUCTEMBI,
UCIIOJIb3YyEMbIE B
OBITOBOM u
IIPOU3BOACTBEHHOMN

JACATCIIBHOCTH 4YCJIOBCKA




JUIl  TPUHATUS  PEIICHHH B
KOHKPETHBIX KU3HEHHBIX
CUTyaIUsIX, CBSI3aHHBIX c
BEIIECTBAMM U UX [IPUMEHEHUEM

JIEATEILHOCTH HOBBIC
3HAHUSA U YMGHI/ISI, B
TOM YHCJIIE€ B HOBBIX
0o0nacTIX  3HAHUM,
HEIOCPEJACTBEHHO HE

CBSI3aHHBIX co
chepoit
NeSITeIbHOCTH,
pacuupsiet u
yrayOmsTh CBOE
Hay4YyHOE
MHUPOBO33PEHUE;
aHAIU3UPYET u
NPECTaBISET
uHpopmMmanuro,
JAHHYIO B
AIIEKTPOHHBIX
dbopmarax Ha
KOMITBIOTEPE B

pa3JIUYHBIX BUJIAX;

- BIajieeT crnocobamu
MpEeICTABICHUS,
XpaHEHUS u
00pabOTKM  JTaHHBIX
Ha KOMIIBIOTEPE;

- CaMOCTOSTEILHO
CTaBUT  KOHKDPCTHBIC
3a1a4uu HaYJIHBIX
HUCCIIEOBaHUMN B
o0acTH  XUMHUH H
pelIaTh UX C MOMOIIBIO
COBPEMEHHOU
anmnaparypsl,
o0opyoBaHus,
HHPOPMAITUOHHBIX
TEXHOJIOTHI c
HCITOJIB30BAaHUEM
HOBEHIIIETO
OTEUYECTBEHHOIO H
3apy0eIKHOTO OIBITA;

JIaeT OLIEHKY
uH(popMalun o
WNHurepHer-
pecypcawm, B
coobmenusax CMU,
Hay4yHO-
HOMYJSPHBIX
CTaThsIX;

CO3/Ia€T BJIEKTPOHHBIE
Mpe3eHTalluH, "
MPOBOJUT ux




NyOJNMYHYIO 3aIIUTY;

OK 04 - yMEHME IUIaHUpOBaThb U |— — KOHCTPYKTHUBHO — OLIEHKa pe3yJIbTaTOB
BBITIOJIHSATD XUMHUYECKUN B3aUMOJICHCTBYET  CO HaOI0IeHU 3a
9KCHEPUMEHT  (TpeBpalleHus CTYZACHTaMH, eI TEIBHOCTHIO
OpPraHWYECKUX BEIIECTB IIPHU MPETNOAABATENEM B CTyACHTOB B
HarpeBaHuH, MOJIyYeHHUE X071 00yUYeHuS; 1Iponecce OCBOCHUA
STWICHa W  W3yYeHHe ero (- —  3HaeT  TIpaBuia obpasosatenbHOM
CBOWCTB, Ka4yeCTBCHHBIC THYECKHUX HOPM IpOrpamMMal
peaxkun Ha aIbJCTUIBL, MOBE/ICHUS, — BBIIOJIHCHNC 5 "

3arura e0HBIX
KpaxMmall, YKCYCHYIO KHCIIOTY; - palMOHAIBHO = ya
MPOEKTOB
JeHaTypauusi  OEJIKOB  IpH TUTAHUPYET U
— BBIIIOJIHEHHUE U
HArpeBaHWU, IBETHHIC PEAKIIUH OpraHusyer
odopmileHHE OTYeTa
O€NKOB; TMPOBOAUTH PEAKIHH JIeSITEIIbHOCTH npu
5 no J1abopaTOpHBIM
HOHHOTO OOMEHa, OIpenesTh
, pen BBITIOJTHEHUU paBoTam
Cpely  BOJHBIX  PacTBOPOB, nabopaTopHBIX paboT;
Ka4C€CTBCHHBIC pCeakuuun Ha |[— HpOBOI[I/IT
cynbdar-, KapOOHAT- U XJIOPHI- HAOIIOICHUS;
AHWOHBI, Ha KATHOH aMMOHHS; |— IUIAHUPYET 5
pemarb 9KCICPHUMCHTAILHBIC BBIITIOJIHACT
3a1a4M 1o temaMm "Metamel" u OKCICPUMCHTBI;
"Hemeramsl") B coorBeTcTBUU ¢ |~ BBIIABUIACT I'MITOTE3bI
npaBUIaMU texHuku | Y CTPOHUT MOJCIIH,
6e30macHOCTH Npy oOparmenuu ¢ |~ ACTACT BBIBOJIbL HA
BEIIECTBAMH M JIa0OPaTOPHBIM OCHOBC
000pyZIOBaHUEM; TMPEICTABISAThH IKCHCPUMCHTAIIEHBIX
JTAHHBIX;
pe3yabTaThI XHMHUYECKOTO
- - COIIOCTABIISIET
SKCIIEpUMEHTa B (OpME 3arucH
. Hay4HbIE (bakThI;
YPaBHEHUH COOTBETCTBYIOIIMX
. JKCIIEPUMEHTOB C
KIUA o MYJIHPOBAThH .
peaxi (bopwmyimposa JIEMCTBUTEIIBHOCTHIO;
BBIBOJIBI HAa  OCHOBE  OTHX |_
pe3yIbTaTOB

OK 07. - c(OPMHPOBAHBI |— HCIONIB3YET  3HAHUS — OTBEYAET Ha
MpeJCTaBICHUS: O XUMHUYECKOM XUMUYECKON HAyKu B | BOIIPOCHI TecTa 0
COCTaBJISAIOIIECH pelieHuu BIIMSTHUM ~ OTaHOJa  Ha
€CTECTBEHHOHAYYHON KapTHHBI KOTHUTHUBHBIX, OpTaHHu3M YCJIOBCKA
MHUpa, POJIM XUMHH B MO3HAHHUU KOMMYHUKATHBHBIX W — BBIIIOJIHCHUE u
SIBIICHHI HPUPO/IBI, B OpraHU3aInOHHBIX oopmiicHHE OTYeTA 110
(HOpPMUPOBAHUU MBIIIJICHUS U 3a71a4 ¢ COOII0OICHUEM TIabOPaTOPHBIM padoTam;
KYJIbTYPBI JINYHOCTH, ee TpeOOoBaHUH - oTBeHaer Ha

. BOTIPOCHI TECT
(YHKLIMOHAIBHOW TPaMOTHOCTH, SPrOHOMHKH, TEXHUKU OHPpOC ccra 0
. BIMSHUM  JTaHOJA Ha
HEOOXOMUMON Ui pelIeHUs 0e3omacHoCTH,
OPTaHW3M 4YeJIOBEKa
MPAaKTUIECKUX 3aga4y u TUTHEHBI, N
-Keiic (¢ yuerom
9KOJIOTHYECKH OOOCHOBAHHOTO pecypcocbepexeHus, Gyymeit
OTHOUICHHUS] K CBOEMY 3/I0OPOBBIO MPaBOBBIX " HPODecCHOHATBHO
U IPUPOJTHOH cpene; THYECKHUX HOPM, JeSTeTBHOCTH)
- yMeHHe COOJI0AaTh IpaBHIiIa HOPM
9KOJIOTHYECKH L1eJ1ecO00pa3HOro nH(OpPMaITMOHHOH
MOBE/ICHUS. B OBITY W TPYIIOBOMU 0e3oIacHoCTH;

JCATCIBHOCTHU B Oeax

— NPUBOJUT IPUMEPHI




COXPaHEHHUSI CBOETO 3JI0POBBS H MPaKTUYECKOTO
OKpYy>Karolen MIPUPOTHON HCIIOJIb30BaHUS
Cpelbl; YYUTHIBATH ONACHOCTb XMUMHUYECKUX 3HAHHUU
BO3JICHCTBHA Ha KHBBIC Ha MPaKTHKE, B OBITY
OpraHn3MBbI OTIPE/ICIIEHHBIX -IEMOHCTPUPYET
BCILIECTB,  MOHMMAas  CMBICH 3HaHUS O BJIHMSHUU
MOKa3aTes HpeneNbHON ATaHOJIa HA OPTaHU3M
JOIMYCTUMOM KOHIICHTPAIIMU YeloBeKa
- cobmroieHne TPaBHII - Peanmusyer u
MIOJTb30BAHUS XUMHYECKOH MOJICPKUBACT
nocyioii u  1ab0paTOpHBIM WHUIHATHBBI o
o0opymoBaHueM,  OOpalieHus TTOBBIIIICHUTO
C BEIIECTBAMH B COOTBETCTBHU 0e30I1acHOCTH TPYAa U
C UHCTPYKIHUSIMH o OXpaHBI 3JI0POBBSI.
BBIMIOJIHCHUIO  J1a0OPaTOPHBIX CobOmromaer cam #
XUMHUYCCKHX OIIBITOB, npeaAnpuHuMacT
JenCcTBUSI o
COOJII0ICHUIO
TpeOOBaHUN APYTUMH
paboTHUKAMHU.
[IK2.1 | - chopmupoBansi JemoHCcTpUpyeT —  OIIEHKa
MIPECTaBICHUS 3HAHUS O pe3yJbTaTOB
0 BBIOOpE -BHJIAX U THIIAX HaOJI0IeHU I 3a
JKCIUTyaTalMOHHO- CMA30UHEIX JEATEIIbHOCTBIO
CMa304HbIX MAaTEPUAJIOB IIPU CTYACHTOB B IIpolecce
00CITyKUBaHUH MaTepHalos OCBOCHHUS
000pyIoBaHus; “BU/IaX 1 00pa3oBaTeNbHON
MIPUMEHEHUE IIPOTPaMMBI
OTEYECTBEHHBIX -BBIIIOJITHEHUE M 3aIHATA

Macell U CMa3oK,
-CBOMCTBax
CMa304HBIX
MaTepHaioB;
-0COOEHHOCTH
CTpOGHI/Ifl aTOMOB U
KPHUCTAJIOB
METAaJIOB, CIIJIaBax
LIepHI)IX 1 OBCTHBIX
XUMHYECKHE
CBOMCTBA METAJIJIOB,
-TCPMOIUIACTUYHBIX U
TEPMOPEAKTUBHBIX
racrmMmaccax, 3HACT
MpeaACTaBUTCIIN
racrMmacc.

y4eOHBIX IPOCKTOB
-BBITIOJITHCHUC u
oopmiileHHE OTYeTa TI0
nabopaTopHBIM paboTam




