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MHUHHUCTEPCTBO OBPA3OBAHUSA POCTOBCKOM OBJIACTH
I'ocynapcTBenHoe 010/1:keTHOE MpodeccuoHaIbHOE 00pa3oBaTebHOe yupesxkneHne PocToBckoit
obsacTn «/{oHCKOI TEXHMKYM KYJIHHAPHOI0 HCKYCCTBA U OU3Heca»

1. OBHIASI XAPAKTEPUCTHUKA PABOYEH ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOM JUCHOUILIAHBI «XUMMUS»

1.1. MecTo QUCHMILIMHBI B CTPYKTYpe 00pa30BaTeJbHOI NMPOrpamMmbl
CI10
O6meobpa3oBaTeabHass TUCIUIIIMHA « XUMHUS) SIBISETCS 00s3aTEIbHON YaCThIO
00111e00pa30BaTEILHOrO ITUKJIa 00pa30BaTEIbHON MPOrPAaMMBbI B COOTBETCTBHH C
®I'OC no g oOy4aromuxcs Ha 0a3e OCHOBHOTO 001Iero o0pa3oBaHuUs
npodeccun: 43.01.09. ITlosap, koHgUTED;
43.02.15. TloBapckoe ¥ KOHAUTEPCKOE ALIIO.

(npogeccuu/cneyuanvrocmu)

ba3oBelif ypoBeHb (BapHuaHt 2), 00béM: 144 yaca.
[IpuknaaHoit MOAyJb BKJIOYAeT JaBa paszjaena. Pazgen 8 «Xumusi B ObITY

U TPOU3BOJCTBEHHON JIEATENIBHOCTH YEJIOBEKa» pealm3yeTrcss Mg BCeX
npodeccuit/cnenuaibHOCTe  METOJOM  pEeIIeHUsT  KEWCOB, CBSI3aHHBIX €
HKOJIOTHYECKON  0e30MacHOCThI0O M OIEHKOM MOCHeACTBUN  OBITOBOM U
MPOU3BOJICTBEHHON  JIESITEILHOCTH, COOTBETCTBYIOLIECH OTpacisiM  OyAylien
po¢eCCUOHATIBHON JIEATEIIbBHOCTH 00y4arOIUXCS.

Tematuka  pa3gena 9 BappupyeTcs 10 00BeKTy — Oyaymiei
po(ecCUOHANBHON AESATEIbHOCTH CTYIAEHTOB — OMocdepa (KUBbIE OPraHu3MbI)
M TexHocdepa (TeXHOJIOTHUECKUE OOBEKTHI):

— U YKPYMHEHHBIX Tpynn cnernuainbHoctel/mpodeccuii 19.00.00, 31.00.00,
32.00.00, 33.00.00, 34.00.00, 36.00.00, 43.00.00 (kpome criennansHOCTH 43.02.16)
pekoMmeHayeTrcs Tematuka «VcciaenoBaHue W XUMHUYECKUH aHalU3 OOBEKTOB
ouochepn»;

1.2. lleqiu ¥ mu1aHMpyeMble pe3yabTaThl 0CBOCHHUS JUCHMIIUHbI

1.2.1. Hean 1 3a1a4n AUCHUILINHBI

Conepxanre mporpaMMbl 001Ie00pa30BaTeIbHON JUCIUIUIMHBL « XHUMUSDY
HaIIPaBJICHO HA IOCTUKEHUE CICIYIONINX HeJIei:

- dbopMUpOBaHHE CHUCTEMBl XHMHYECKHMX 3HAaHUH KaKk  BakKHeHIen
COCTaBJISIIOIICH €CTECTBEHHO-HAYYHON KApTUHBI MHUpA, B OCHOBE KOTOPOW JIexkKaT
KJIFOYEeBbIE TIOHATUS, (yHIAMEHTAJIbHbIE 3aKOHBI U TEOPUU XHUMHH, OCBOCHHUE
s3bIKa HAyKH, YCBOCHHE W IIOHUMaHUE CYIIHOCTH JOCTYIHBIX OOOOIICHUMN
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHHME C HCTOPUEW WX pa3BUTHUS U
CTAHOBJICHHSI;

— dbopMHpOBaHUE W PA3BUTHUE TIPEACTABICHUM O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHUYECKHX pPEaKIui, HEOOXOAUMBIX [Jisi MPUOOPETEHUS yMEHUMN
OPUEHTUPOBATHCS B MHUPE BEUIECTB U XMMHUYECKUX SBJICHHUI, MMEIOUIUX MECTO
B IIPUPOJIE, B MPAKTUUYECKOMN U MOBCEIHEBHON KU3HH;
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— pa3BUTHE YMEHUN M CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM
U 00BSICHEHMEM XMMHUYECKOTO SKCIIEPUMEHTA, COOIOACHUEM MTPpaBuil O€301acHOrO
oOpalleHus C BEIIeCTBaMHU.

3agauM IMCUMILINHBI:
1)  cdopMupoBaTh NOHMMaHHE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUYECKUX
MPOLIECCOB U SIBIICHUM B OKPYXKAIOWIEH CPEAE, a TAKXKE HX CBSI3b C LEJIOCTHOU
HAyYHOW KapTUHOW MHpa U JPYTHMH €CTECTBEHHBIMH HAYKaMU;
2)  pa3BUTh YMEHHUS COCTaBIATH (OPMYJIbI HEOPTAHHMYECKUX M OPTaHUYCCKUX
BCIIECTB, YPaBHEHWUS XUMHUYCCKHX pEaKIUi, OOBACHATP MX  CMBICI,
UHTEPHPETUPOBATH PE3YIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,
3) chopmupoBaTh  HABBIKM  TMPOBEJACHUS  MPOCTEUIINX  XHUMHYECKUX
HKCIIEPUMEHTAJIBHBIX HCCIEJOBAaHUN C COONIOACHUEM TMpaBUiI OE30MacHOTO
oOpalleHHs C BEIIeCTBaMU U JIaDOpaTOpHBIM 000PYI0OBAHUEM;
4)  pa3BUTb yMEHHUS HAXOJWUTh, aHAJIIU3UPOBATh M UCMOJb30BaTh MH(DOPMAIIUIO
XUMHUUYECKOTO XapaKTepa U3 pa3IMuHbIX UHPOPMAIMOHHBIX UCTOYHUKOB, BKIIIOYAs
y4eOHYIO JIUTEPATYPy, HAYUHbIC MyOJIUKALIMN U HUHTEPHET-PECYPCHI;
5)  chopmMupoBaTh YyMEHHUS MIPOTHO3UPOBATH MOCIEACTBUS CBOEH NESITEIILHOCTH
U XUMUYECKUX MPUPOJIHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX MPOIECCOB, YUUTHIBAS
BO3MOKHbBIE 3KOJIOTUYECKHE U COLIMATbHBIE BO3/ICHCTBUS;
6) cdopMupoBaTh MOHUMAHHE 3HAYMMOCTH JIOCTHXKCHHI XUMHUUYECKON HAyKHU
U TEXHOJIOTUHN JIJIsi Pa3BUTHUS COLIMAIIBHOW M MPOU3BOJICTBEHHOU cep C yMEeHUEM
MIPUBOINUTH MMPUMEPHI UX IPUMEHEHUS B PA3IMYHBIX Ccepax KU3HHU.

1.2.2. Ilnanupyemblie pe3yJbTAaTbl OCBOCHHMS 001Ie00pa3oBaTe/JIbHOU
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO

Ocoboe 3HaueHue 001e00pa3zoBaTeIbHas AUCIUIUIMHA « XUMHSD UMEET MpU
dbopmupoBanun 1 pazsutuu OK 1; OK 2; OK 4; OK 7 u IIK, npeacraBieHHBIX
B aktyanu3zupoBanHbix ®I'OC CIIO no npodeccuu/crnennanbHOCTH.
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Koa n
HAUMEHOBaHMHeE
(popmupyembIx
KOMIIeTeHIH i

HnannpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

Oo6mme!

JlucuMnIMHApHbIe?

OK 01. Beibupats
CIOCOOBI peLICHUS
3a1a4
pohecCHOHATTLHOM
JeSITeIIbHOCTH
NPUMEHHUTEIBHO K
pa3Iu4HBIM
KOHTEKCTaM

JIM4HOCTHBIE pe3yIbTaThl A0JKHBI OTPAXKATH B YACTH:

TPYAOBOI0 BOCIIMTAHMSA:

— TOTOBHOCTb K TPYJy, OCO3HAHHE LIEHHOCTH MacTepCcTBa,
TPYIOIIO0HE;

— TOTOBHOCTh K aKTUBHOMN JESITEIbHOCTH
TEXHOJIOTMYECKOM M COLMAJIBHOM HAalpaBJICHHOCTH,
CIOCOOHOCTh MHULIUUPOBATD, IUTaHUPOBATh U
CaMOCTOSITEJILHO BBIIIOJIHATh TaKyIO 1€ATEIbHOCTD;

— MHTEpecC K pa3IuuHbIM cdepaM NpodeccHoHaTbLHON
NI TeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymiei mpoQeccuu M peaan30BbIBaTH COOCTBEHHBIC
KU3HEHHBIE TUIAHBI;

— TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHHIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HM.

MeTanpeaMeTHbIe Pe3yJbTaThl J0JKHbI 0TPAXKATH:

OBianenue YHHMBEPCAJIbHBIMH y4eOHBIMU

NO03HABATEJIbHBIMM JIelCTBUSIMU:

a) 0a3oBble JOrnvYecKue AeiicTBUA:

— €caMOCTOATENbHO (OPMYIUPOBATh M AKTYaJTU3UPOBAThH
pobJeMy, pacCMaTpPUBATh €€ BCECTOPOHHE;

JcuMnIMHAPHBbIE Pe3y/JbTAThI H A0JKHBI OTPAKATH:
mP6 01. chopMuUpPOBaHHOCTH  MpPEICTABICHHUI: O
XMMUYECKOH COCTABIIAIOLIEH €CTECTBEHHOHAYYHON KapTHHBI
MHUpa, POJIM XUMHUU B IIO3HAHUU SIBJICHUM IPUPOJBI, B
(GOpPMHPOBAHUN MBIIUIEHUS W KYJIbTYpbl JIMYHOCTH, €€
(GYHKLIMOHAJIBHOM  TPaMOTHOCTH,  HEOOXOAWMOW  Juis
pelleHuss  NPaKTHUYECKUX  3a7ad U 3KOJOTUYECKHU
00OCHOBaHHOTO OTHOILEHHSI K CBOEMY 3J0pPOBBIO H
MIPUPOAHON Cpenie;

ITP0 02. BageHne cUCTEMON XUMHUYECKHMX 3HAaHUM, KOTOPAs
BKJIIOUAET: OCHOBOIIOJIATaloOUIfe TMOHATUS (XUMHYECKHUM
AJIEMEHT, aToM, JJIEKTPOHHas 00ojoYka aTroma, s-, p-, d-
AIIEKTPOHHBIE  OpOMTaIM  aTOMOB, HWOH,  MOJIEKYJa,
BaJICHTHOCTD, NEKTPOOTPHULIATEIBHOCTb, CTETIECHb
OKHUCJICHHs, XUMHUYECKasi CBs3b, MOJb, MOJIIpHas Macca,
MOJISIPHBI 00BEM, YIJIEpOIHBIA CKesleT, (yHKIMOHAJIbHAs
rpynna, pajavkai, HU30Mepus, HU30MEpbl, TOMOJOTHYECKHM
pan, TOMOJIOTH, yTJIE€BOJOPOIBI, KHCIIOpOJI- "
a30TcojiepXkKalllie COeAMHEHUs, OUOJIOTMYeCKH AaKTHUBHBIE
BellecTBa (YraeBoJbl, )KUPHI, OEIKU), MOHOMEP, HOJIHMED,

! O6uire pe3ysbTaThl OCYIIECTBISAIOTCS B COOTBETCTBHH C JIMYHOCTHBIMM M MeTanpeaMeTHeIMu pesyibraramu OTOC COO (Tlpukas MunoGpuayku Poccun ot 17.05.2012 Ne 413

(penmaxnms ot 27.12.2023 1.), B HopMHPOBaHNH KOTOPBIX ydacTBYeT 001eo0pa3oBaTeIbHas JUCIUIUINHA.

2 JlucuMILTMHAPHBIE PE3YJIBTAThI OCYIIECTBISIOTCS B COOTBETCTBUM ¢ TPEOOBAHUAMH K TIPEMETHBIM pe3yibraTam 6aszoBoro yposHs (I1P6), yeranosnernsimu ®TOC COO (Tlpukas

Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penakiust ot 27.12.2023 1.), ¢ cOXpaHEHHEM HCXOIHOW HyMEpaITiH.




MWHUCTEPCTBO OBPA3OBAHMSI POCTOBCKOM OBJIACTH

TI'ocynapcrBeHHOe 01017KeTHOE NPO(eccHOHATIBHOE

o0pa3oBateiibHOe yupe:kaeHue PocToBckoii 001acTu «/{oHCKO# TEXHUKYM KYJMHAPHOTO HCKYCCTBA U OM3Heca»

— yCTaHaBJIMBATh CYIIECCTBEHHBIN NMPU3HAK WJIK OCHOBAHHS
IUIsL CpaBHEHHMS, KJIacCU(UKAIIUN U 0000IIEeHUS;

—  ONpeAeIATh 1NN ACATEIbHOCTH, 3a7aBaTh MapaMeTpPhl 1
KPUTEPHUH UX TOCTHKCHUS;

— BBISIBJISATH  3aKOHOMEPHOCTH U
paccMaTpUBaEMbIX SBIICHHSX;

— BHOCHTH KOPPEKTHBBI B JIEATEIBHOCTh, OICHUBATH
COOTBETCTBHE pE3YJIbTATOB LEJISIM, OICHWBAaTh PHUCKU
MOCJICICTBUI JIEATETLHOCTH,

— pa3BUBaTh KpPEATUBHOEC MBIIIJICHHUE
YKU3HEHHBIX TIPOOIIEM.

0) 0azoBbIe HCCIEA0BATEIbCKHE 1eliCTBUS:

IMPOTHUBOPCUMA B

IIpU  pELICHUU

— BJANETh HaBBIKAMHU y4eOHO-HCCIICOBATEILCKOH U
MPOCKTHON  JCSITENHOCTH, HAaBBIKAMU  pa3perieHus
npo0OJem;

—  BBISIBJISTH MIPUYUHHO-CJICICTBCHHBIC CBSI3H "

aKTyaJlu3upoBaTh 3ajady, BbLIBUTaTh THUIIOTE3Y €€
pelleHns, HAaXOIUTh apryMeHThl [UIsl JO0Ka3aTelIbCTBa
CBOMX YTBEP)KICHHM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
peleHus;

— aHAJM3HMPOBaTh MOJYYEHHBIE B XOJ€ PEUICHUs 33aJa4u
pe3yJIbTaThl, KpUTUYECKU OLEHUBATh UX JOCTOBEPHOCTbD,
IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

— YMeThb IEepEeHOCUTbh 3HAHHWA B IO3HABATEIIbHYIO H
MPaKTUYECKYIO 00JIaCTH KU3HEEATEIIbHOCTH;

— YMETb MHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX
o0yacTe;

— BBLIBMraThb HOBBIE WJEW, NpeajaraTh OPUTHHAJIbHBIE
MIOJIXOJIbl U PELLIECHUS;

— CTaBUTb  MpoONeMbl U
albTepHAaTUBHBIE PELICHUSI.

3alauu,  JIOMYCKAaIOIINe

CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHECHUS,
KPUCTAJUIMYECKasl PEIICTKA, THUIIbl XUMHUYECKUX PpPEaKIHil
(OKHCITUTENIBHO-BOCCTAHOBUTEIIbHBIE, 3K30-U
SHJOTEPMUUYECKHE, PEAKIIMM HOHHOrO OOMEHa), pacTBOp,
BIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, ANEKTPOIUTHYECKAS
JIUCCOLIMAIS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peaKIuu, XUMHUYECKOE PAaBHOBECHE), TEOPUU U
3aKOHBI (TEOpPUS XHMMHYECKOTO CTPOCHHMS OPTraHHMYECKHX
BeuiectB A.M. bBytiepoBa, Teopusi 3IEKTPOIUTHUECKOMN
Jucconuanuu, nepuoandeckud 3akoH .M. MeHnneneesa,

3aKOH COXpaHEeHHUs Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3bIK XUMHUH, (DAKTOIIOTUYECKUE CBEICHHS
0 CBOWCTBax, cocTaBe, TOJIYYeHHH U 0Oe30macHOM
UCTIOJIb30BaHUHU BOKHEHIIINX HEOPraHMYECKUX u
OPraHWYECKHX BEIIECTB B OBITY W  MPAKTHYECKOM
JIeSITEIbHOCTH YeIOBEKa,

NP6 03. chopmMupoBaHHOCTH  yYMEHHI  BBISBIATH
XapakTepHble TMPHU3HAKK U  B3aUMOCBSI3b  W3YYEHHBIX

HOH?ITI/II?I, IMPUMCHATE COOTBETCTBYIOIIUC TIOHATHUA IIPU
ONMrMCaHUMU CTPOCHHUA U CBOICTB HCOpPTaHHUYCCKUX U
OpraHN4YeCKUX BCHICCTB H HX npeBpameHI/Iﬁ; BBISABIIATD

B3aMMOCBSI3b XUMHUYECKMX 3HAHUU C TOHATHUSIMU U
MPECTaBICHUSIMH JIPYTUX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

IIP6 04. chopMuUpOBaHHOCTHP YMEHUH HCIOIB30BATH

HalMEHOBAHUSA XMMUYECKUX COCIMHEHUN MEXIYHApOJIHOTO
COK3a TEOPETHYECKOW M MNPUKIAJHOM XUMHUU H
TPUBUAIBHBIE Ha3BaHUS BaXXHEHIIUX BEIMIECTB (DTHIIEH,
aneTuwieH, THIepuH, ¢GeHon, GopMaNbAeTH, YKCYCHas
KHUCTIOTa, TTUIMH, YrapHBIN ra3, yrJIeKUCIbIi ra3, aMMHaK,
rameHasa HU3BECThb, HCramcHas H3BECTh, IMHTbEBAsA COAa H
JIpYTuX), COCTaBIATh (OPMYJbl  HEOPraHMYECKUX U
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OpraHWYEeCKUX BEUIECTB, YPAaBHECHUS XUMHUYECKUX PEaKIIUi,
OOBSACHATP HUX CMBICI; TOATBEPXKAATh  XapaKTEpHbIE
XUMUYECKHE CBOMCTBAa BEHIECTB  COOTBETCTBYIOIIMMHU
HKCIIEPUMEHTAMU U 3alHUCSIMH YPaBHEHHH XHWMHYECKUX
peaKuuii;

IIP6 05. cdhopMHPOBAaHHOCTH YMEHHUWM YCTaHABIWBAThH
MPUHAJIC)KHOCTh M3Y4YEHHBIX HEOPraHUYECKHUX u
OpraHMYECKHUX BEIIECTB K OIpeIeJeHHbIM KilaccaM H
rpynnaM COCIMHEHHWH, XapaKkTepu3oBaThb HX COCTaB W
Ba)KHEHIIIMEe CBOWCTBA; ONPEACNATh BUABl XHUMHUYECKUX
CBsI3ei (koBaneHTHAs, WOHHAs, MeTaJuInuecKas,
BOJIOPOJIHAS), TUIBI KPUCTAJUTMYECKUX PEIIETOK BEIIECTB;
KJIACCU(UITUPOBATH XUMUYCCKUE PEAKIIHH;

I1P6 07. chopMupOBaHHOCTH YMEHUI MPOBOIUTH PACUETHI
0 XUMHUYECKHUM (QopMyjaM M YPaBHEHHSIM XUMHUYCCKUX
peakiuii ¢  HCIONb30BAaHHEM  (PU3UYECKUX  BEJIUYUH,
XapaKTEePU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI:
Macchl, 00beMa (HOpMallbHbIE YCIIOBHSI) Ta30B, KOJIWYECTBA
BEII[ECTBA; HCIIOJIb30BATh CUCTEMHBIE XMMHYECKUE 3HAHUS
I TPUHATUS PEIIEHWHd B KOHKPETHBIX KU3HEHHBIX
CUTYAIIUSX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHHEM.

OK 02. Mcnonb3oBaTh
COBPEMEHHEIC
CpeICTBA MOUCKA,
aHaJIN3a U
WHTEPIIPETAUN
uH(pOopMaluu U
uH(pOpPMaIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUS 32/1a4
npodecCHOHATbHON
eI TeIbHOCTH

JIn4HOCTHBIE Pe3yJbTATHI 0/IKHBI OTPAKATH B YACTH:

LHEHHOCTH HAYYHOI'0 IIO3HAHMS:

—  c(hopMUpPOBAaHHOCTb MHUPOBO33pPEHH,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKH U OOIIECTBEHHOW IpPAKTUKHU, OCHOBAHHOTO Ha

AHUaJjIiore KYJIbTYP, CHOCO6CTBYIOH_ICFO OCO3HAaHHUIO
CBOCTO MECTA B MMOJIUKYJIBTYPHOM MHPE;

— COBCPIICHCTBOBAHUC SI3BIKOBOM n YHUTATEIbCKOMN
KYJIbTYpPBl KaK CpCACTBa B3aHMOJCHCTBUS MCKIAY
JIIOAbMHA Y ITIO3HAHUA MHPaA,

— OCO3HaHHC IONCHHOCTH HaquOﬁ ACATCIIbHOCTH,

JucnuiiinHapHbeie  (IpeaMeTHbIe)  pe3yabTaTbl  H
JAOJIKHBI OTPaKATh:
ITP6 06. BnageHWe OCHOBHBIMH METOAAMHM HAy4YHOIO

MO3HAHUS BEIECTB M XUMHUYECKHUX SIBICHUM (HaOmroJeHue,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEITMPOBAHUE);

ITP6 07. chopmHupoBaHHOCTH YMEHUH MPOBOIUTH PACUETHI
0 XMMHUYECKMM (opMylTaM U YpPaBHEHUSM XHUMHYECKUX
peakuui ¢  HCIOJb30BAHMEM  (PU3UYECKUX  BEJIMYUH,
XapaKTEPU3YIOIIKUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaJibHbIE YCJIOBHSI) Ta30B, KOJIWYECTBA
BELIECTBA; HCIIOJIb30BATh CHUCTEMHBIE XUMHYECKHE 3HAHMS
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TOTOBHOCTb OCYIIIECTBIIATh IIPOEKTHYIO U
HCCIIEI0BATENbCKYIO JIeTEIbHOCTh UHIMBUAYAIBHO U B
rpymre.
MeTanpeaMeTHbIe pe3yJIbTaThl J0KHbI 0TPAXKATH:
OBanagenne YHHUBepCaJbHbIMHU y4eOHBIMU
NO03HABATEJIbHBIMM JeHCTBHSIMU:
B) padorta ¢ undopmanmeii:

— BJaJACTh HABBIKAMH  IIOJYUCHUA PIH(bOpMaI_[I/II/I us3
HCTOYHHUKOB Pa3HBIX THUIIOB, CaMOCTOATCIIBHO
OCYHICCTBJIAATL IOUCK, aHaliu3, CHUCTCMAaTHU3alWuIl0 H

UHTEPIPETAni0 WH()OPMAIUK PA3IUYHBIX BHIOB H
(dhopM TIpeIcTaBICHHUS,

— Co3[IaBaTh TEKCThI B Pa3IHUYHBIX (hopMarax € y4eToM
Ha3HaYeHUs WMHGOOPMAIMK W  II€JEBOH  AyJIUTOPHH,
BBIOMpas ONTUMAIBHYIO (OpPMY TMpENCTaBICHUS H
BU3YyalIU3aliH,

— OLOCHHUBATHh JOCTOBCPHOCTD, JICTUTUMHOCTD
nH(pOpMalNY, €€ COOTBETCTBHUE IIPABOBBIM M MOPAIBHO-

JUISL TIPUHSATHS PEHICHUH B KOHKPETHBIX KHU3HEHHBIX
CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMHU M UX PUMEHEHUEM;
IIP6 08. chopmupoBaHHOCT, YMEHHH IUTAHUPOBATH W
BBIMIOJHATh XMUMHUYECKHH OKCHEpUMEHT (IpeBpalleHus
OPraHWYECKHUX BEIICCTB TMPU HATPEBAHUU, IOTYYCHHE
ATHJIEHA U U3YYEHHE ero CBONCTB, KaueCTBEHHBIC PEaKIIMU
Ha QJIBJICTH]IBI, KPaXMaJ, YKCYCHYIO KHUCIIOTY; JCHATYpaIus
OENKOB TMpU HAarpeBaHUU, LIBETHBIE pEAKIHMH OEIKOB;
MPOBOJIUTh PEAKIUM MOHHOTO OOMEHA, ONPEICNsTh Cpery
BOJHBIX PAaCTBOPOB, KaueCTBEHHBIC pEaKlUHU Ha CyibdaT-,
KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUS; peliaTh
SKCIEPUMEHTAJIbHBIE 3aauyd 1o TemaMm "Metamisl" u
"Hemetainnpl") B COOTBETCTBUM C NIPaBWJIAMU TEXHUKU
Oe3omacHOCTM TpU  OOpalleHUd C  BElIeCTBaMU U
mabopaTOpHBIM 000PYIOBAHUEM; MPEACTABIIATH PE3yIbTAThI
XMMHUYECKOTO JKCIepuMeHTa B (hopMe 3alucu ypaBHEHHA
COOTBETCTBYIOIIUX PEAKIU U (HOPMYJIUPOBATH BBIBOIBI HA
OCHOBE ITHX PE3yJIbTaTOB;

STHYECKUM HOPMaM; IIP6 09. chopMHUPOBAHHOCT, YMEHHUS AHAIMU3UPOBATH
— BJajgeTh HaBBIKAMH  paclo3HaBaHWs W 3amuTel | XHMHTCCKYIO MHOPMAIKIO, TONYYaeMyl W3  PasHbIX
uHpOpMAaIHH, MHPOPMAITHOHHOM GesomacHocTy | MCTOUHMKOB  (CPEICTB  MAacCoBOM  MH(OpPManuM, CETh
JIMYHOCTH. Wnrepuer u napyrue).
OK 04. DpdextuBHO | JIMYHOCTHBIE PE3yAbTATHI AOKHBI OTPAKATH B YACTH: JucnuiiinHapHbeie  (IpeaMeTHbIe)  pe3yabTaTbl  H

B3alMOJICCTBOBATE U
paboTath B
KOJIJICKTHBE U
KOMaHJIe

I'PAKAAHCKOI0 BOCIIMTAHUSA:

— TOTOBHOCTH BCCTH COBMCCTHYHO ACATCIIBHOCTD B
HHTEpPCCAX IpakKaAaHCKOro OGLI_ICCTBa;

— YMCHHC BSaHMO}IeﬁCTBOBaTB C conuaJibHbIMH
HHCTUTYTaMU B COOTBETCTBHMH C HX (1)YHKHI/I$IMI/I n
Ha3sHaA4YCHHUCM.

MeTanpenMeTm,le pe3yJabTaThbl J0JKHBI OTPAXKATh:

OB.]'[a}_IeHI/le YHUMBEPCAJIbHBIMA KOMMYHUKATUBHBIMU

JAeHCTBUSAMU:

JAOJIZKHBI OTPAkKAThH:

IIP6 08. chopMuUpOBaHHOCTH YMEHHMH IUIAHUPOBATH MU
BBHIMTOJIHATh XMUMHUYECKHHA  OKCIEPUMEHT  (IIPEeBpaIICHHS
OpPraHMYeCKHUX BELIECTB IMpH HArpeBaHUHU, TIOJyuEHHE
STHJICHA M WU3YYEHHE er0 CBOWCTB, KAYECTBEHHBIC PEAKITHH
Ha alibJETH/Ibl, KpaxMall, YKCYCHYIO KHUCJIOTY; JeHaTypamus
OCNKOB TpW HArpeBaHHWM, I1IBETHBIE pEaKIUu OEIKOB;
IPOBOJIUTH PEAKLUU HOHHOTO OOMEHa, OINpEeNeNsiTh Cpery
BOJIHBIX PAaCTBOPOB, KAaUECTBEHHBIC pPEaKIMH Ha Cyibdar-,
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0) coBMecTHas 1eSITeJIbHOCTD:
— TIOHMMAaTh U UCIOJIb30BaTh MPEUMYILIECTBA KOMaHIHOH 1
WHIUBUIYAIBHON paOOTHI;

— IIPUHUMATh Lenu COBMECTHOM NEeATEIIbHOCTH,
OpraHU30BbIBATb U KOOPJAMHMPOBATH ICHUCTBUSA IO €€
JOCTHIKECHHUIO: COCTaBJIATh Ij1aH JNEUCTBU,

pacmpeienaTh POJdd C YYETOM MHEHHMM YYaCTHHKOB
00CYyXIaTh pe3y/bTaThl COBMECTHON paboThI;

— KOOPJAMHHMPOBAaTH M BBHINOJHATH PAbOTy B YCIOBUSX
pealbHOTO,  BUPTYaJlbHOTO U KOMOMHHMPOBAHHOTO
B3aMOJCHCTBUS;

— OCYILIECTBIISATh MO3UTHUBHOE CTPATErHYECKOE IOBEACHUE
B PA3IMYHBIX CUTYyalUsX, HPOSABIATH TBOPUECTBO H
BOOOpaXkeHue, ObITh UHUIIMATHBHBIM.

OBiaagenue YHHBEPCAJIbHBIMHA

JeHCTBUSAMMU:

r) NIpUHATHE Ce0A M APYTHUX JHOJCH:

— TPUHUMATh MOTUBBI U apTyMEHTHI JPYTUX JIOACH TpHU
aHaJIN3€e PE3YJIbTATOB JIEATEILHOCTH;

— TIIpU3HaBaTh CBOE MPAaBO W MpaBO JPYruUx JIOAEH Ha
OIIIMOKH,

— pa3BHBaTh CIOCOOHOCTh IOHUMATh MHUP C TO3HUIMH
JPYTOT0 YeJIOBEKA.

PEryassiTuBHbIMHA

KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUS; peliaTh
SKCIEPUMEHTAIbHBIE 3aJauyd 1o TeMaMm "Metamibl" u
"Hemetainbl") B COOTBETCTBUM C IPaBWJIAMU TEXHUKHU
O0e3omacHOCTH TIpu  OOpamieHMH ¢  BEIIECTBAMU U
1ab0paTOPHBIM 00OPYIOBAaHUEM; MPEACTABISATh PE3YIbTAThHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3alucu YpaBHCHHH
COOTBETCTBYIOIIUX PEAKIUi U (HOPMYIHPOBATH BHIBOJBI HA
OCHOBE ITHX PE3yJbTaTOB.

OK 07.
CopelicTBOBaTH
COXPaHEHHIO
OKpY>Karolleu cpeibl,
pecypcocOepexeHuto,
MPUMEHSTH 3HaHUS 00
U3MCHCHHUHU KJIMMAaTa,
TPUHIUITHL
OepexIINBOTO

JINYHOCTHBIE Pe3yJbTAThI 10JIKHBI OTPAKATH B YACTH:

IKOJIOTHYECKOT0 BOCIIMTAHUSA:

— cpOopMUPOBAHHOCTH JKOJIOTUYECKOM KYJIbTYpHI,
MOHMMAHUE  BJIUSHUA  COLIMAIbHO-3KOHOMUYECKUX
MPOILECCOB HA COCTOSHUE MPUPOAHOM W COLHAIBHOMN
Cpensl, OCO3HaHUE rI100aTBEHOTO XapakTepa
AKOJIOTUYECKHX MPOoOIeM;

— IUIAaHUPOBaHUWE M  OCYILECTBIICHUE
OKpYKarllled cpee Ha OCHOBE

NEeUCTBUIT B
3HAaHUS IIeJei

JucnuiiinHapHbeie  (IpeaMeTHbIe)  pe3yabTaTbl  H
JAOJIKHBI OTPAKATh:
mP6 01. chopMUpPOBAaHHOCTH  MpEJICTaBIEHHUM: O

XUMHYECKON COCTABIAIOIIECH €CTECTBEHHOHAYYHON KAPTHUHBI
MHpa, pOJIM XHMHUM B IIO3HAHUU SBIECHUU IPUPOIBI, B
(GOpMUPOBAHUM MBILIUIEHUS M KYJIbTYpPbl JUYHOCTH, €€
(YHKIMOHAJIBHONH  TPaMOTHOCTHM,  HEOOXOAUMOW  Juis
peuieHuss  NpakTUYeCKHX  33aJad M DKOJIOTMYECKHU
00OCHOBAaHHOTO OTHOILEHHS K CBOEMY 3J0pPOBBIO H
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TI'ocynapcrBeHHOe 01017KeTHOE NPO(eccHOHATIBHOE

MPOU3BO/ICTBA,
3 dexTuBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYaIUsIX

YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPHUATHE JACHCTBUN, MPUHOCIIINX BpPE.
OKpY>Karolleu cpere;

yMEHUE MIPOTHO3UPOBATH HeOJIaronpusITHBIC
DKOJIOTHUYCCKUE IOCJICACTBHS NpeANPUHUMAEMBIX
JEUCTBUI, IPEOTBPALIATh UX;

paclIUpeHre OIbITa JESITEILHOCTH OKOJOTHYECKON
HaIpaBJICHHOCTH.

MeTtanpeaMeTHble pe3yJbTaThl J0KHBI OTPAKATH:
OBanagenne YHHMBeEpPCaIbHBIMH y4eOHBbIMU
NMO3HABATEJIbHbIMH A€l CTBUAMMU:

B) padoTa ¢ undgopmanmeii:

UCTIOJIb30BaTh cpeacTBa  MH(POPMALMOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B peIICHUN
KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3aI[HOHHBIX
3a7a4 ¢ coOnrofieHHeM TpeOOBaHUN  IPrOHOMUKH,
TEXHUKH 0€30MacHOCTH, TUTHEHBI, pecypcocOepekeHms,
IIPABOBBIX U ATHUUECKUX HOPM, HOPM HH(GOPMAIMOHHON
0€30M1aCHOCTH.

MPUPOAHON CpelE;

IIP6 10. chopMuUpOBaHHOCTH YMEHHI COONIOAATH MPaBUIIA
HKOJIOTUYECKU IIeJIECOO0Pa3HOTO IOBENEHUSI B OBITY H
TPYOBOM JI€ATEIBHOCTH B LEIAX COXPAHEHHS CBOETO
3I0POBbSl M OKPYXKAlOLIEH NPUPOJHOW Cpeibl; YUUTHIBATH
ONAaCHOCTh ~ BO3JEUCTBUSL  HA  JKUBBIE  OPraHU3MBI
ONpEEIICHHBIX BEUIECTB, IIOHUMAs CMBICI IIOKa3aTels
MpeAesIbHON JOMYCTUMOM KOHLIEHTPALUU.

10
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2. CTPYKTYPA U COAEPXKAHHUE OBIIEOBPA3OBATEJIBHON

JAUCHUTIJIMHBI «XUMUSA»

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Buj yueOHoi1 padoThl O0bem B yacax
O0bem 00pa3oBaTeJIbHOM MPOrPaAMMBbI IM CIIATIJIMHbI 144
Coaep:xxanue yueOHOTro MaTepHaJia 96
BT. U..

TEOPETUYECKUE 3aHATHS 43
IIPAaKTUYECKUE 3aHATUS 27
71a00paTOPHBIE 3aHATHS 18
KOHTPOJIbHBIE PA0OTHI 8
IIpodeccnonanbHO OpHEHTHPOBAHHOE cojAep:kKaHUe (coAepKaHUe 30
NPHUKJIATHOr0 MOYJIs1)>

BT. U.:

TEOPETUUYECKUE 3aHATHS 10
MPAKTUYECKUE 3aHATUSA 14
1abopaTOPHBIE 3aHATHS 6
KoHcynpTanuu k sK3aMeny 12
IIpome:xxyTouHasi arTecTanus (IK3aMeH) 6

3 TIpogecCHOHANBHO OPUEHTHPOBAHHOE COJIEPKAHME MOMET OBITH PACIPENEIEHO MO pasjenam (Temam) WM

CKOHLIEHTPUPOBAHO B pazzaene [IpuxnaaHoit Moxyb.
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2.2. TemaTuyecKkMi IJIAH M COAEPKAHUE TUCIUTITHHBI

HaumeHoBaHue Conep:kanue yuye0HOro marepuasa (0CHOBHOE M MPodeccHoHAILHO O0bém | DopMupyembie
pa3aesioB U TeM OPHEHTHPOBAHHOE)*, 1a60paTOPHbIE H NPAKTHYECKHE 3AHATHS, IPHKJIATHON MOLYJIb 4YacoB | KOMIETEHIIUHN
1 2 3 4
Conepxanue y4eOHOro MaTepuasa 96
Pasznea 1. Teopernueckue 0CHOBBI XUMUM 24
Tema 1.1. Coaep:xanue yueOHOro MaTepHaJia 2 OK 01

OCHOBHBIE XMMUYECKHE | XUMUUECKUH  JJIEMEHT. ATOM. SAnapo aroma, wu30TOMBI. DJEKTpOHHAs 000JI0YKa.
IOHATUSL M 3AKOHBI, | DHEpreTMYecKue YpPOBHHU, TOAYPOBHH. ATOMHBIE OpOHWTamM, S-, p-, d- DIEMEHTHI.

CTpOCHHUC aToMOB |OcoO€HHOCTH paclpeieeHus 3JIEKTPOHOB MO OpOMUTAIsIM B aTOMax 3JIEMEHTOB IEPBBIX
XHUMHYCCKHUX YeTHIPEX MEPUOJIOB. DIEKTPOHHASI KOHPHUTYpanus aToMOB. OCHOBHBIE XUMUYECKHE 3aKOHBI
SJIEMCHTOB IIpakTHYecKHe 3aHATHA

[Ipaktryeckas pabora Nel. «OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XMMHUU M PACUYETHI IO
YpPaBHCHUAM XUMHUYCCKUX peammﬁ».

OTHOcCHTEIbHBIE AaTOMHAs M MOJIEKYJIsIpHast Macchl. MonsipHast Macca. KonnuecTBo BelecTBa. 1
MaccoBas m07s BemiecTBa. 3akoH ABoraapo. MossipHbeiii 00beM Ta30B. OTHOCUTEIBHAS
IUIOTHOCTh Ta30B. PacueTbl MO ypaBHEHUSM XHMHYECKHUX PpEaKUUil C HCIOIb30BaHUEM
MacCOBOM JI0JIM BEIIECTBa, 00beMa (HOpMaJlbHbIE YCIOBHSI) T'a30B, KOJMYECTBA BEIIECTBA

Tema 1.2. Copepxanue yueOHOIro MaTepuasa 2 OK 01
[Tepronuyeckuil 3akoH | [pakTHYecKHe 3aHATHS OK 02
" ITepuonuueckas [[Ipakrnueckas pabora Ne2. «M3ydeHWE IEPHOAMYECKHX 3aKOHOMEPHOCTEH M HX

cuCTEMa  XUMHICCKHX | g3ayiMOCBSI3H CO CTPOSHUEM aTOMOBY.

onementoB Nl W. |[lepuonmueckas  cumcrema  xummdeckmx  omementoB  JLU.  Mengeneesa.  Cwsish )

Menneneesa, uX CBA3b |pepuomumueckoro 3akoHa IIepHOMMYECKOil CHCTEMbI XHMHUECKHX SIEMEHTOB  C

¢ 5 COBPEMEHHOH | coppemMeHHON  TEOPHEH CTPOCHHS —aTOMOB. 3aKOHOMEPHOCTH W3MCHCHHS — CBOHCTB

Teopuen CTPOCHUA | x yMiudeCKUX 3JIEMEHTOB, 00pa3yeMbIX MMH MPOCTBIX M CIIOXHBIX BEIIECTB MO TPYINaM U

aToOMOB neprogaM Ileprogudeckoll cHcTeMbl. 3HAYCHHE TEPUOJWYSCKOTO 3aKOHA M CHUCTEMBI

4 ObpasoBarenbHas OpraHU3alUs BIIPABE CAMOCTOATENILHO OMPENENIATH IOCIEN0BATENLHOCTh H3YUEHHS Pa3ie]oB U TeM, BXOAANINX B HUX, a TAKXKE IIEPEPACIIPENCIIATh KOIHIECTBO
9acoB Ul OCBOGHHS OOYyJaromMMHCA Y4eOHOro MaTepHaia, C y4eTOM JIOTHKH (DOPMUpPOBAHMSA IUCIMIDIMHAPHBIX Pe3yJbTaTOB, OONMMX M NMPO(ECCHOHATBHBIX KOMIETEHIIHH,
MEXIPEIMETHBIX CBS3€H C IPYTUMH TUCIUIUTMHAMU 0011e00pa3oBaTeIbHOro U 00menpodeccnonansHoro nukioB yueonoro miana OIT CITO.
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XUMH4YECKUX 31eMeHTOB J[.M. MenaeneeBa B pa3BUTUN HAYKH.

VYcraHOBIEHUE CBSA3M MEXKIY CTPOCHHEM aTOMOB XMMHUYECKHX 3JIEMEHTOB U MEPUOAUYECKUM
M3MEHEHUEM CBOMCTB XUMHUYECKHUX OJJIEMEHTOB M HX COCAUHEHUH B COOTBETCTBHM C
nonoxenueM  Ilepuonmueckoit  cucrembl.  PemieHue — NpakTHKO-OPUEHTHPOBAHHBIX
TEOPETUYECKUX 33JaHUN Ha XapaKTEepPHU3alMI0O XUMHUYECKUX JIEMEHTOB «MeTamummyeckue /
HEMETAJUIMYECKUE CBOWCTBA XMMHUYECKHUX 3JIEMEHTOB B COOTBETCTBUM C MX AJIEKTPOHHBIM
CTPOCHHEM M IIOJIOKEHHEM B IEPUOJUYECKOM CHUCTEME XMMHYECKUX 3jeMeHToB [[.1.
MenneneeBa»

Tema 1.3. Copaepxanue yuyeOHOIro MaTepuasa 2 OK 01

Crpoenune BeniecTBa u Crpoenue BemiecTBa. XHUMHYECKash CBSI3b. BHABI XUMHUYECKOM CBsI3M (KOBaJIeHTHAs
IpupoJia XUMHYECKOM | gemoyiipHass ¥ TOJISIpHAs, MOHHAs, MeETaJuIMyeckas). MexaHu3Mbl —00pa3oBaHHS

CBA3H. MHOroo0pasue | xopameHTHON XMMHMYECKOH CBS3H (oOMEeHHBI W JTIOHOPHO-aKIENTOpHBIN). Bomopomanas 1
BCIIECTB CBs3b. BaneHTHOCTh. DnekTpooTpuuaTenbHOCTh. CTeneHb OKuciaeHus. MoHbl: KaTMOHBI U
AHHOHBI

IIpakTHYecKkue 3aHATHS
[Tpaktuyeckas padora Ne3. «CTpoeHue BelecTBa U NpUPOAa XUMUYECKOH CBS3H.
JlemoHcTpanust Mojenel KpUCTaUIMYECKUX PELIeTOK: MOHHOM (XJIOpUA HAaTpHs), aTOMHOM

(rpadut m anMma3z), MOJEKYISIpHOW (YIJIEKUCHIBI Ta3, HOJ), METAIMYEcKO (HaTpuil, !

MarHui, Mexap). PerieHne nNpakTHUECKUX 3aJaHMM Ha COCTaBJIEHHE 3JIEKTPOHHO-

rpadudeckux Gpopmyi 3neMeHToB 1—4 neprooB
Tema 1.4. Conep:xanue yueOHOTro MaTepuaJia 2 OK 01
Knaccudukanus, Knaccugukanus Heopranmdeckux BemniecTB. HoMmeHKaTypa HEOpPraHMYECKHX BEILECTB OK 02
" HOMEHKIIaTypa | (OKCHABI, TUAPOKCU/BI, KUCIOTHI, coN). BemiecTBa MONEKYISIPHOIO U HEMOJEKYJISIPHOTO
HEOPraHUYECKUX CTpOEHUs. ArperatHble COCTOSHUS BemlecTBa. Kpucramnuueckue u amopdHbIe BeEIIecTBa. 1
BEIIECTB 3aKOH TMOCTOSHCTBA COCTaBa BeIIECTBA. THIbI KPUCTAIMYECKUX PELIETOK (aTOMHasi,

MOJIKYJISIpHAsi, MOHHAs, MeTaJJIMuecKkas). 3aBUCHUMOCTh CBOWCTBA BEIIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH

IIpakTHYeckHe 3aHATHA

[Tpaktuueckas padota Ne4. «HoMeHKIaTypa HEOPTaHUYECKUX BEIICCTBY.

Pemenne npakTHyeckux 3aJaHUN O KiIAacCU(UKALMK, HOMEHKJIAType M XUMHYECKUM 1
dbopMysiaM HEOPTaHWYECKUX BELIECTB Pa3IMYHBIX KJIACCOB (yrapHbI ras, yrieKUCIbIi ras,
aMMUaK, raiieHas HM3BECTb, HEralleHas WM3BECTb, NUTbEBas COJa W JPYruX): Ha3BaHUs
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BeuiecTs 1o MexayHapoaHoi (MIOITAK) win tpuBrnanbHON HOMEHKIIATYpPE U COCTaBJICHUE
(GopMynbl XUMHUYECKUX BEIECTB, ONpEAEICHHE NPUHAUIEKHOCTH K Kiaccy. Ilouck
uHPOpPMALIUK 110 HAa3BaHUAM, HWIACHTU(PUKATOPAM, CTPYKTYpHBIM QopMynaM. AHaIu3
XUMHUYECKOH MHMOpMAIMM, I[OJIy4aeMOM M3 DPa3HbIX HMCTOYHUKOB (CPEACTB MaccOBOM
uHpopmanuu, cetb IHTEpHET U Apyrue)

Tema 1.5. Conep:kanue y4eOHOT0 MaTepuaJia 4 OK 01
Tumet XUMUYECKUX | Xumuueckas peakuus. Knaccupukanus u TUIIBI XUMUYECKUX pEaKIMii B HEOPraHUYECKOH U OK 02
peakuuii OpPraHMYECKOM XMMHHU. 3aKOHBI COXPAHEHHUS MAacChl BEILIECTBA, COXPAHEHHUS U MPEBPALICHUS

SHEPruu IIpU XUMHUYECKUX peakuusax. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLMU

(YypaBHEHMsSI ~ OKHUCIICHHSA-BOCCTAHOBJICHMS,  CTENEHb  OKHUCJIEHUS,  OKHUCIHUTEIb U 2

BOCCTAHOBUTEINb, IPOLIECCHI OKHUCIEHUS W BOCCTAHOBICHMS, Ba)KHEHUIINE OKHUCIUTEIN H
BOCCTAHOBHTEIIM, METOJl DJIEKTPOHHOTrO OanaHca, 3JIEKTPOJIM3 PAcCTBOPOB M PAcCIJIaBOB
BELIECTB, OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE DPEAKLIUU B IPUPOJIE, NPOU3BOACTBEHHBIX
Ipoleccax U KHU3HEAESTEIbHOCTH OPraHU3MOB)

JlabopaTopHble 3aHATHUS

JlaGoparopHas pabota Nel «Tumnbl XUMHUYECKUX peaKUii».

HccnenoBanue TUIOB (1O COCTaBY M KOJMYECTBY MCXOJHBIX M OOpa3yrOIIMXCS BEIIECTB) U
MPU3HAKOB XMMHUYECKUX peakuuid. CocTaBleHHE YpaBHEHMHM peakiuil COeAMHEHHS, )
pas3oXeHus, 3aMelleHusl, OOMeHa, B T.4. peaklil TOpeHus,, OKHCICHHs-BOCCTAHOBJICHUS.
CocraBieHHe U YpPaBHUBAaHUE OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PpEAKIHUA METOA0M
3JIEKTpOHHOTO OanaHca. PacueTHble 3ajaun Ha HAXO0XKJIEHHE OTHOCHUTEJIBHOM MOJIEKYIISIPHOM
MAaccChl, ONpeIeJIEHUE MACCOBOM JT0JIM XMMHUYECKHX 3JIEMEHTOB B CJI0KHOM BEIECTBE

Tema 1.6. Copepxanue yuyeOHOro Mmarepmuasa 4 OK 01
CKOpOCTb  XUMHYECKHX| CkopoCTh PEAKIMH, e¢ 3aBHCHMOCTh OT Pa3lHUHBIX (DAKTOPOB: MPHPOIBI PEArHpPYIOLIHX OK 02
peakuuil.  XMMHYECKOC| peqiecTB, KOHIGHTPALHH PEArHPYIOIINX BEIIECCTB, TEMIIEPATYPhl H IUIOLIAIN PEAKIIHOHHON
PaBHOBECHE noBepxHocTH. TemsoBble 3()(EKThl XUMHUECKUX PpeaKIUil: 3K30- M SHAOTEPMHUYECKUE

peakmu. OOpaTUMbIEe pPEaKIMUA. XHUMHUYECKOoe paBHOBecue. DaKkTOphl, BIHSIONME Ha
COCTOSIHE€ XMMHUUYECKOI0 pPaBHOBECHUSI (KOHIIEHTPALIUsI PEareHTOB WM MPOIYKTOB PEAKIUH,
nasienue, temmneparypa). [punamun Jle [larense

IIpakTHyeckne 3aHATHA

[TpakTueckast pabota NeS. «BnusiHMe pa3inuuHBIX (AKTOPOB HA CKOPOCTh XWMHYECKOM 1
peaKum.
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Pemenne npakTHKO-OPUEHTUPOBAHHBIX 3a/JlaHWii Ha aHanu3 (HaKTOPOB, BIUSIOMIUX HA
M3MEHEHHE CKOPOCTU XUMHUYECKON peaklnu. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakinu
OT IIPUCYTCTBHSI KaTajau3aTopa Ha IPUMEPE pa3jiokKEeHUs NIEPOKCHUIa BOJIOPOIA C TOMOLIBIO
JUOKCHJAa MapraHila M Karanaspl. PelieHue mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHU Ha
npumenenue npuHnuna Jle-lllatense myis  HaXOXACHUS HAMpaBICHUS CMELICHUS
paBHOBECHS] XUMHUYECKOW pEaKIUMu M aHaiu3 (PakTOpOB, BIHUAIOIIMX HA CMEIICHHE
XUMHUYECKOT'O PAaBHOBECHUSI

JlabopaTropHble 3aHATHUS

JlaboparopHas pabota No2 «M3ydeHHe 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEaKiuu OT
KOHIICHTPAIlUU PEarupyroumx BEMIECTB U TEMIIEPATYPhI».

JlaGopaTopHas paboTa Ha BEIOOP:

1. JlabopatopHass pabora Ne2.1 «OmnpeneneHue 3aBUCHMOCTH CKOPOCTH PEAKIUU OT P
KOHIIEHTPAIlUU pearupyromux BemecTsy. MccnenoBanre 3aBUCUMOCTH CKOPOCTH PEaKIIUU
OT KOHIeHTpanmu. OnpeeneHne KOHCTaHThl CKOPOCTH PEaKIuu TpauuecKiuM METOIOM.

2. JlaGoparopHas pabota Ne2.2 «OmpeneneHue 3aBUCUMOCTH CKOPOCTH pEakUUd OT
TeMIiepaTypbi». MccienoBanue 3aBUCHMOCTH CKOPOCTH PEaKIMK OT Temreparypsl. Pacuer
HHEPrUM aKTUBAIUH PEaKIUn

Tema 1.7. Conep:xanue yueOHOro MaTepuaJia 8 OK 01
PactBoper, TCOpHUA| Pacteopsl. Buibl pacTBOpPOB MO COAEPKAHMIO PACTBOPEHHOIO BELECTBA. PacTBOPUMOCTS. OK 02
DNIEKTPOTUTHYECKOH [lonsaTHe o aucnepcHbIX cucTemax. VICTHMHHBIE M KOJIOMJIHBIE pacTBOpbl. MaccoBas Aois OK 04
JMCCONMANMH ¥ HOHHBIM pemectBa B pactBope. IloHaTme o BomopomHoM mokasatene (pH) pactBopa. 2 OK 07
o0MeH OnexTponuTtuyeckas auccounanus. CuiibHble M Cia0ble 3JIEKTPOIUTHI, HEIIEKTPOJIUTHI.

Peakuuu nonsoro ooMeHa

JlaGopaTopHble 3aHATHUS

JlabopaTtopHas padota Ne3 «I[IpuroroBieHne pacTBOPOBY.

[IpuroToBneHue pacTBOPOB 3aJaHHONW MacCOBOWM JIOJIed PpAcTBOPEHHOTO BEIIECTBA,
MPOBE/ICHUE pPEaKIHUi HOHHOTO OOMEHa, OIpeNeleHHue Cpeabl pPacTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAIBHOTO WHAMKATOpa (KHclas, HeWTpalibHas, IIeTouyHas). 3aJaHus Ha 6
COCTABJICHME MOHHBIX peaknuil. Pemenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN
Ha PacTBOPHI, HCIIOJIb3yeMbIe B OBITOBOI M MPOU3BOJICTBEHHOM JIEATEIHHOCTH YEIOBEKa
JlabopaTtopHas padota Ned «Peakiuu ruapomsa.

HccnenoBanme cpeapl pacTBOPOB — coyieil, 0Opa30BaHHBIX CHJIBHBIMH U CIIA0BIMU
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MPOTOJIUTAMHU, U WX PEAKIMA C pacTBOpaMu Ienodd u KapOoHata HaTpus. CocTaBicHHE
peaKkuuii ruJIposin3a cojaen

JlaboparopHast pabota Ne5 «VccnenoBanue AUCTIEPCHBIX CHCTEM).

Crpoenne u (akTOphl YCTOMYMBOCTH JHMCIEPCHBIX cHcTeM. CTpOCHHWE MHUIICIUIBI.
PaccenBanue cBera Mmpu MPOXOXKIACHUH CBETOBOTO ITyYKa Yepe3 ONTHYSCKH HEOIHOPOIHYIO
cpeny (@ddexra Tunpmans). [IpurotoBieHne W W3ydeHHE CBOWCTB IUCIIEPCHBIX CUCTEM
pa3HBIX BHJOB: CYCIEH3WUH, AMYJIbCHH, KOJUIOMJHOTO pacTtBopa. CpaBHEHHE CBOWCTB
WCTHHHBIX M KOJUIOUJHBIX PACTBOPOB, BBISBICHHE OCHOBHBIX PA3JIMYMI MEKIY HUMU

KonTpoabHas padora 1 |CTpoeHue BelecTBa 1 XUMUYECKUE peakuuu (1o pasaeny 1) 2

Pa3nen 2. Heoprannueckasi Xumust 18

Tema 2.1. Coaep:xanue yueOHOTro MaTepHaJia 10 OK 01
OU3NKO-XUMUYECKUE Mertannsl. [lonoxxenue mertamnoB B Ilepumoguyeckoil cucTteMe XMMHYECKUX JIIEMEHTOB. OK 02
CBOICTBa OCOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX 000JI04eK aToMoB MertawioB. OOmme ¢uzndeckue OK 04
HEOPraHUYECKUX cBoiicTBa MeTa/uioB. CIUlaBbl METAIOB. DJIEKTPOXUMHUYECKUM Sl HAMPSHKEHUN METaJuIoB. )

BEILICCTB XUMHYECKHE CBOMCTBA BAXHEWUIIUX METAUIOB (HATPUN, KaluMil, KaJlblMi, MarHui,

ATIOMUHHM, IIMHK, XPOM, JKEJIe30, MeIb) U uX coeAuHeHwil. OOmme crnocoObl MOTyYeHUs
MeTaisioB. [IpumMeHeHre MeTauioB B ObITY U TEXHUKE

Hemeramnsl. Ilonoxenne nemeramnoB B [lepuoandeckoil cucreMe XMMUYECKUX SJIEMEHTOB
JI.1. MenneneeBa 1 0COOEHHOCTH CTpPOEHUsSI aTOMOB. DU3UYECKHE CBOWCTBA HEMETAILIOB.
AnnoTponusi HeMeTayulIoB (Ha TpuMepe Kuciopona, cepsl, ¢docdhopa U yrieponaa).

XUMHYECKUE CBOMCTBA U MPUMEHEHHE BAXKHEUIIMX HEMETaUIOB (TaJoT€HOB, CEpPHI, a30Ta, 2
docdopa, yriepoaa u KpeMHHUS) U UX COEAUHEHUH (OKCHUIOB, KUCIOPOICOIEPKAINX KUCIIOT,
BOJIOPOAHBIX coeMHeHMH ). [I[ppuMeHeHrne BAXKHEHIITNX HEMETAJUIOB U UX COSUHEHUN

XWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKMX BEIIECTB (OKCHIOB,
TUAPOKCHUIOB, KHUCIOT, coiedl u Jp.). ['eHeTnueckas CBA3b HEOPraHUYECKUX BEUIECTB, 5

MPUHAICKAINUX K PA3JIMYHBIM KJlaccaM. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX
BEILIECTB, BOJOPOJHBIX COEAMHEHNM, BBICIIIMX OKCUJOB U TUIPOKCHJIOB
IIpakTnyeckue 3aHsATHS 2
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[IpakTuueckas padota Ne6. «DU3NKO-XMMUYECKHE CBOMCTBA HEOPTaHUUECKUX BEIIECTBY.
CocraBneHrne ypaBHEHHMI XHUMHUYECKMX PEAKUUMH C YYaCTHEM IMPOCTBIX M  CIOXKHBIX
HEOPraHWYECKUX BEIIECTB: METAUIOB M HEMETAJUIOB; OKCUIOB METAJUIOB, HEMETAIUIOB U
aM(pOTEepHBIX 3JEMEHTOB; HEOPraHUYECKUX  KHCIOT, OCHOBaHUII U  amMQOTEepHBIX
TUAPOKCHUIOB; HEOPTAaHUUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

Pacuérbl macchl BemecTBa Wik 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OIHOTO W3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, pacdy€rsl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBAa) MPOJIYKTOB PEAKIMM, €CIM OIHO K3 BEIIeCTB HMEET IPHUMECH.
PemreHne npakTMKO-OPMEHTHPOBAHHBIX 33JaHMM Ha CBOMCTBA, COCTaB, IIOJIy4EHUE U
0e30macHOe HCMOJb30BaHME BAXKHEWIIUX HEOPraHMYECKHMX BEIIECTB B  OBITY U
poeCCHOHATTLHON IEATEILHOCTH YEIOBEKa

JlabopaTropHble 3aHATUA

JlaboparopHast pabora Ne6 «CBoiicTBa METaNIOB M HEMETAJLIOBY.

HccnenoBanne QU3NYECKUX M XUMHUYECKHMX CBONCTB METAIJIOB M HEMETalioB. PerieHue 2
JKCIIEPUMEHTAIBHBIX 3334 10 CBOMCTBAM XMMUYECKUM CBOMCTBAM METAJUIOB U HEMETAIIOB,
I10 PacIO3HABAHUIO U MOIYYEHUIO COCAUHEHUN METAIZIOB U HEMETAJIIIOB

Tema 2.2. Conep:xanue yueOHOTro MaTepuaJia 4 OK 01
Wnentudukanmus IIpakTHYecKue 3aHATUSA OK 02
HEOPraHn4IeCKUX [Ipaktrueckass pab6ora Ne7. «KauecTBeHHBIE XWMHUUYECKHE PEAKIUU, XapaKTEepPHBIC s OK 04
BCHICCTB 0oOHapy’KeHHsI HEOPraHNYECKUX BEIECTB (KATHOHOB U aHHOHOB)». P

CocraBrneHne ypaBHeHUN peakuuil oOHapyxeHus: katnoHoB [-VI rpynn u aHHOHOB, B T.4. B
MOJIEKYJISIpHOM M MOHHOU (opmax. Peaknuu oOHapyX eHHs HEOPraHWYECKUX BEIIECTB B
peaIbHBIX 00BbEKTAX OKPY’KAIOILIEH Cpeibl

JlabopaTopHbIe 3aHATHS

JIaGoparophas padota Ne7 «MneHTuuKanus HeOpraHNYECKUX BEILIECTBY.

Pemrenune skcriepuMeHTATBHBIX 337124 M0 XMMHYECKHM CBOMCTBaM METaNIOB M HEMETAJIIOB,
[0 PacHO3HABAHUIO U TOJYUYEHUIO COCTUHEHHUH METaJIOB MU HEMETAJJIOB (B3aMMOJEHCTBHE
THIPOKCHAA QIIOMHHUSL C  pacTBOpaMH KHCIOT W  Ieiodei,). HVaeHTudukarms 2
HEOpPraHMYeCcKuX BellecTB (KaTHOHOB [-VI rpynm wim aHHOHOB) C HCIOJIB30BAaHHEM HUX
(U3NKO-XUMHYECKUX CBOWCTB, XapaKTEPHBIX KAYeCTBEHHBIX PEaKIIHH.

JIaGoparopHas paboTa Ha BBIOOD:

1. JlaGoparopnass pabota Ne 7.1 «Ananutuyeckue peakuuu KathuoHoB [-VI rpymmy».
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TI'ocynapcrBeHHOe 01017KeTHOE NPO(eccHOHATIBHOE

IIpoBeneHne KaYECTBEHHBIX PEAKIIMM, UCIIOJIb3YEMBIX /111 OOHAPYKEHUSI KaTUOHOB | rpymisl
(xamust, HaTpus, Marausi, ammoHus), Il rpynmner Ha nmpumepe Gapwust, 11l rpynmner — ceunma, [V
rpynnsl — amoMuHud, V rpynnsl — skene3a (II u III), VI rpynnel — Hukens. Onucanue
Ha0JI0/1aeMBIX SIBJICHUM U COCTABJICHUE XUMUYECKUX PEaKIUil.

2. JlaGopatopHas pabora Ne 7.2 «AHamTUTHYECKHE peakIuu aHWOHOBY». [IpoBeneHue
KAueCTBEHHBIX PEaKIIMi, UCIIONb3yeMbIX ISl OOHApYKEeHHsI aHHOHOB: kapOoHata, docdara,
cynbdara, cynppuma, HUTpara, xjopuaa u Ap. Onucanue HAOIIOJAEMBIX SBICHUH U
COCTaBJICHHE XUMUYECKHUX PEaKIIHii

Tema 2.3. Coaep:xaHue yueOHOro MaTepuaJa OK 01
[IpousBocTBO OO01ue npeacTaBieHus O MPOMBIIUICHHBIX CIIOCO0aX MOMyYeHUs XMMHUUYECKUX BEIIeCTB (Ha OK 07
HEOPraHUYECKUX IpUMepe MPOM3BOACTBA aMMHaKa, CEpHOM KHUCIIOTH). YUepHas M LBETHas MeETaJLIyprus.
BEIIIECTB. 3nayenue|[IpakTuueckoe MPUMEHEHUE DIICKTPOJIM3A JIJISl TIOJTYYCHHUS IIEIIOYHBIX, MICIOYHO3EMEIbHBIX
U IIPUMEHEHUE B OBbITY|MeTa/uioB W amomuHus. CTEKIO M CHIMKATHAs MPOMBINUICHHOCTh. IIpobieMa OTXOM0B H
U Ha MPOU3BOJICTBE 1MOOOYHBIX MTPOYKTOB
IIpakTnyeckune 3aHATHSA
[TpakTrueckas padota Ne8. «Heopranudeckass XuMusi B COBPEMEHHOM MHUPE.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX 33JJaHUI O POJIM HEOPIaHUUYECKON XUMUHU B Pa3BUTHN
MEIUIMHBI, CO3JaHMM HOBBIX MaTepHalioB (B CTPOMTENBCTBE U JIp. OTpacisx
MIPOMBIIIJIEHHOCTH), HOBBIX MCTOYHUKOB SHEPIUU (aJbTepHATUBHbIE UCTOUYHUKU SHEPTUH) B
pelieHny npobyieM HKOJIOTUYECKOM, SHEPreTHUECKON 1 MUIIEBOM 0€300acCHOCTH
KonTpoabHas pa6ota 2 |CBoiicTBa HEOpraHMUECKHUX BeIIecTB (10 pa3zieny 2)
Pa3nesn 3. Teopernueckue 0CHOBbI OPraHMYeCKOH XUMUH
Tema 3.1. Conep:xanue yueOHOTro MaTepuaJia OK 01
Knaccudukanus, IIpenMer opraHmdeckold XHMMHHU: €€ BO3HMKHOBEHHUE, Pa3BUTUE W 3HAUYECHUE B IOJIyYEHUU
CTpOCHUE HOBBIX BEIIECTB M MarepHaloB. Teopus CTpOEHUs OpraHUYEeCKUX CcoenuHeHul A.M.
u HoMeHKarypa | byrnepoBa, e€ ocHOBHblE MONOkeHUsA. CTPYyKTypHbIE (OPMYNBI OPraHMYECKUX BEIECTB.

OpTraHUYCCKUX BECIICCTB

I'omonorus, n3omepus. XumMudeckasi CBSI3b B OPraHMUECKUX COCTMHEHUSX: KpaTHbBIE CBS3H,
G- U T-CBSI3U.

[IpencraBnenne o kinaccudukanuy opraHudeckux BeulecTB. HomeHkaTypa opraHMYecKHx
COEIUHEHMUI (cucTeMaTHYecKas) U TPUBHAJIbHBIE HA3BaHMs BAXHEMIIUX MPEICTaBUTENEH
KJIACCOB OPraHUYECKHUX BEIIECTB

18
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IlpakTHyeckne 3aHATHSA

[TpakTrueckas padorta Ne9. «HoMmeHKIaTypa OpraHUuYECKUX BEIIECCTBY.

Os3nakomiieHHe ¢ oOpaslaMu OpPraHMYeCKMX BEIIECTB M MaTepuajlaMH Ha HX OCHOBE,
MOJICTTMPOBAaHUE  MOJIEKYJ  OpPraHMYECKHWX  BellecTB, HaOJIOJeHHEe U OMNHCaHUe
JIEMOHCTPALIMOHHBIX OIBITOB O MPEBPAILICHUI0 OPraHMYECKUX BEIIECTB MpPU HArpeBaHUU

(nnaBnenue, o0yrivuBanue u ropenue). CocraBiaeHHe MOTHBIX U COKPALIEHHBIX CTPYKTYPHBIX 2

(dbopMyn OpraHMYecKMX BEIIECTB OTACIbHBIX KJIACCOB, HCIOJB3ysd HX Ha3BaHUS IO

CUCTEeMAaTUYECKOM M TPUBUAIBHON HOMEHKIAType (STWJICH, aleTWICH, TIUUEpHUH, (eHOoIl,

dbopmanbaerua, yKCycHas KHCI0Ta, TIMIUH). PacueTsl mpocTeiimeii popMyIibl opraHndecKon

MOJIEKYJIbI, HICXO/IS U3 3JIEMEHTHOT0 cocTaBa (B %)
Pa3nen 4. YrieBoaopoabl 14
Tema 4.1. Coaep:xanue yueOHOro MaTepuaJia 10 OK 01
VraeBomopoibl ¥ UX|[IpenenbHbIE yII€BOAOPOILI (AIKaHBI): COCTAB U CTPOEHME, FOMOJIOTMUECKUI psaa. MeTan u OK 02
IIPUPOAHBIE HMCTOYHHUKH [3TaH: COCTaB, CTPOCHHE, (DU3MYECKHE M XHMHUUYECKHE CBOMCTBA (pEaKIMu 3aMEIICHUS H 2 OK 04

TOpPEHUs ), HAXOXKJICHUE B IPUPOJIE, MOJYUCHUE U IPUMEHEHUE

HenpenenbHble yriieBogopo bl (aTKEHBI, aIKaAUEHBI, aTKUHBI).

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUN PsAZl. DTHIIEH U MIPOIMIICH: COCTaB, CTPOEHHUE,
¢dbuznueckue W XHUMHUYECKHE CBOWCTBAa (peakiuu TUAPUPOBAHUSA, TaJOTEHUPOBAHUS,
TUApATalUK, OKUCIICHUS U TTOJIMMEPHU3aIliH ) MOJydYeHNUEe U IPUMEHEHHE.

Anxaguensl: OyraaueH-1,3 u wmerunOyraauen-1,3, XHUMHUYECKOE CTpPOEHHE, CBOWCTBA
(peakiusi ToNMMEpU3aAIK), TPUMEHEHHE (i1 CHUHTE3a MPUPOJAHOTO M CHHTETHYECKOTO 4
KaydyKa U Pe3uHbI).

AJKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHUECKUN psja. AIETHICH: COCTaB,
XUMHUYECKOE CTpOCHHE, (U3NYECKHE M XUMHYECKHE CBONCTBA (pEakiuu TUIPUPOBAHMS,
TQIOTEHUPOBAHMS, THUIpaTallid TOPEHUs), TMOJydyeHWe W TpUMEHEHHe (MCTOYHHK
BBICOKOTEMIIEPATYPHOTO TJIAMEHU JIJIsl CBAPKHU M PE3KH METAJJIOB)

ApomaTtudeckue yrieBoAoposl (apeHsl). beH3on u Toiyon: cocraB, CTpoeHue, pu3nuecKue
U XMMHYECKHE CBOWCTBA (pEaKkiMu TaJOTCHUPOBAHWS W HHUTPOBAHUS), TOIyYeHHE U
nmpuMeHeHne. TOKCHMYHOCTh apeHoB (BIHMsSHUE OCEH307a HA OpPraHWU3M YEJOBEKA).
['eneTnyeckas CBsI3b MEXKY YIJIEBOJOPOAAMH, IPUHAIIEKAIIMMHI K Pa3TUYHBIM KJIACCAM.
[IpupomHble MCTOYHHMKHU YTIAEBOAOPOAOB. [IpupoaHBIi Ta3 W MONMyTHBIE HE(TSIHBIC Ta3bl.
Hedbte u e€ mnpoucxoxaenne. CrocoObl mnepepabOTKu HEPTH: TEPeroHka, KPEKUHT
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(TepMHUYECKHiA, KaTATUTHYECKHUH ), mupou3. [IpoaykTel nepepaboTku HePTH, UX TPUMEHEHHE
B IPOMBIIIJICHHOCTH U B ObITy. KaMEeHHBII yroJib M IPOJYKTHI €ro nepepadoTKu

Tema 4.2. Coaeprxanue yueOHOIro MaTepuaJa 4 OK 02
DU3BHKO-XUMHYECKUE JlaGopaTopHble 3aHATHS OK 04
CBOWCTBA JlabopaTopHas padota Ne8 «CBOWCTBA yriIeBOIOPOIOBY.

YIJIEBOAOPOAOB TpuBuanpHass W MeXAyHapoAHAss HOMEHKIATypa, XHMHYECKHE CBOHCTBA, CIIOCOOBI

MOJyYCHUsI YTJICBOJOPOJOB. MonenupoBaHUE MOJIEKY W XUMHYECKUX IPEBpAIICHUH
YIII€BOAOPOAOB (Ha MpHUMEpE 3TaHa, ATHIICHA, alleTHIIEHA W JIp.) U TaJOTeHONPOU3BOIHBIX.
KavecTBeHHBIC peakIK YIJIEBOJOPOJIOB Pa3IMYHBIX KIAaccOB (0OeCIBEUMBAHHE OpPOMHOM 4
WM HWONHOW BOJBI, pacTBOpa IIEPMAHTaHATa Kaus, B3aMMOJCHCTBHE aleTHIICHA C
aMMHauHbIM pacTBOpOM okcuja cepebpa (1)), kauecTBeHHOe OOHapyKeHUE yriepoaa u
BOJIOPOJIa B OPTaHMYECKUX BEIIECTBAX.

[Tonmy4yeHue >THIICHA U3 3TAHOJIA B JIAOOPATOPUH M M3YUYCHUE €r0 (PU3UICCKUX ¥ XUMHUCCKUX
cBoiicTB. COCTaBJICHHE pPEAKIUil TMPUCOCTUHEHUS M OKHCIICHHS Ha TpUMEpe STHIICHA.
Perrenue pacueTHBIX 337]a4 C HCIOJIH30BAHNUEM IIOTHOCTH Ta30B 110 BOJOPOAY M BO3IYXY

KonTpoabnasi padota 3 | Teopus cTpoeHUs OpraHUYeCKUX COeIUHEHUH. YTIeBOJ0po ikl (10 pa3aenaM 3 u 4) 2
Pa3nea 5. Kucioponocoaep:xanye oprannyeckne coeiMHeHUs! 18
Tema 5.1. Conep:xaHue yueOHOro MaTepuaJia 4 OK 01
Cruptsl. Denon [IpenenpHble OJHOATOMHBIE CHHPTHI (METAaHON U O3TaHOIN): CTPOCHHE, (QHU3NYECKUE U OK 07

XUMHUYECKHUE CBOMCTBA (PEAKIIMU C aKTUBHBIMU METAJIJIaMU, TAJIOT€HOBOIOPOJIaMH, TOPEHHE),
npuMeHeHue. BojoponaHbie CBsI3W MeXAy MoJieKyldamMu crnupToB. Dusmonmorumyeckoe
JIeiCTBHE METaHOJIa U 3TaHOJIa HAa OPTaHU3M YeJIOBEKa.

MHoOroatoMHble CHOUPTHI (ITHJIEHTIMKONb W TIUIEPUH): CTPOCHUE, (QU3NYEecKhue U
XHUMHUYECKHE CBOUCTBA (B3aI/IM0]1€I\/JICTBI/I€ CO ICJIOYHBIMH METAJIAMU, KaUCCTBCHHAA PCaAKIIUA
HAa MHOTOaTOMHBIE CIHUPTHI). DUINOIOTHYECKOE NEHCTBME HA OpraHU3M 4YellOBeKa.
[IpuMeHeHne rueprHa U STUIICHTJIAKOJIS.

®enon. CtpoeHue MONEKYINbI, GU3MUECKUE U XUMHYECKHe cBoWcTBa (peHona. TOKCHYHOCTh
(dbeHomna, ero GU3MOIOTHIECKOE ICUCTBUE HA OPTaHU3M uesoBeka. [Ipumenenue dhenona

Tema 5.2. Coaepxanue y4eOHOro MaTepuaia 4 OK 01
AJbaeTuabl. Anpaeruapl U KeTOHb! ((opManblerui, aueTalbJerull, alleToH): CTpoeHue, (Gu3nueckue u OK 02
KapOoHOBbIE KUCTIOTBL. |XMMHUYECKHAE CBOMCTBA (PEaKIMU OKHCICHHS M BOCCTAHOBIICHUS, KaUC€CTBEHHBIC PEAKIIHH), 4 OK 04
CrnosxHble 3¢upsl MTOJIyYEHUE U IPUMEHEHUE.
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OIHOOCHOBHBIE Tpee/bHbIE KapOOHOBBIE KHUCIOTHI (MypaBbHHAsh M YKCYCHAasi KUCIIOTHI):
CTpoeHue, (u3nueckue M XUMHMUYECKHE CcBOiicTBa (0OIiue CBONCTBA KHUCIOT, pPeakLus
TepuUKaAINK), TOTydeHHe M TpuMeHeHue. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
IIPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KHUCJIOT. Mplla Kak COJM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBUE.

CrnoxHble 3(Upbl Kak MPOU3BOJAHBIE KapOOHOBBIX KUCIOT. ['MIOposin3 CIOXHBIX 3(QHPOB.
AKupsl. I'maponus xupos. [Ipumenenune xupos. buosorndeckas posib )KUPOB

Tema 5.3. Coaep:xanue y4eOHOIro MaTepHuaJia 4 OK 01
VYriaeBoasl VYrieBonbl: cocTaB, KiaccuUKaIus yriieBoJoB (MOHO-, - U Tojucaxapuabl). [oko3a — OK 02
MPOCTEHIINI MOHOCAXapUA: OCOOEHHOCTH CTPOCHUS MOIIEKYIbI, (PU3NYECKHe U XMMHYECKUE OK 04

CBOMCTBa TJIIOKO3bI (B3aumojeiictBue ¢ ruapokcuaoM menu (II), okucineHue amMMuadyHbIM
pactBopoM okcuma cepebpa (I), BoccraHOBIIeHHE, OpOXEHHE TJIOKO3bI), HAaXOXICHUE B
MPUPOJIC, MPUMEHEHHE TIIOKO3bI, OMOJIOTHYECKAas POJb B JKH3HEACATCIHLHOCTH OpPraHu3Ma
yenoBeka. dotocunres. PpykTo3a Kak U30MEp TITFOKO3HI.

Jucaxapunapl: caxapo3a, MailbTo3a. BoccraHaBiMBarOIMe€ M HEBOCCTAaHABIIMBAIOLINE 4
nucaxapunabl. ['uaponus aucaxapunoB. HaxoxaeHue B pupoe U IpUMEHEHUE.
[Tomucaxapuapl: Kpaxmal, TIIHKOTeH W Ieumonio3a. CTpoeHre MaKpOMOJIEKyJ Kpaxmala,
TIIMKOTeHa U Uesono3bl. dusnueckue CBOICTBA Kpaxmana W IEeIUTI0N03bl. XUMHUYECKUe
CBOWMCTBAa Kpaxmalia: THIPOJIHN3, KA4eCTBEHHAs PEAKIHs C WOJIOM. XHUMHUYECKHUE CBOHCTBA
LEJUTIONO3BI: THJIPOJN3, MONydYeHHe JPUpoB Heutono3bl. [loHsATHE 00 HMCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEITK)

Tema 5.4. Coaepsxkanue y4eOHOIro MaTepuaa 6 OK 01
OU3UKO-XUMUYECKHE IIpakTHyeckue 3aHATHSA OK 02
CBO¥CTBA [Ipaktnueckass pabora NelO. «HomeHknaTypa KHUCIOPOAOCOAEPKALIUX OPraHUYECKUX OK 04
KHCJIIOPOAOCOAEPKAIINX | COEAUHEHUIN».

OpPraHNM4EeCKHUX TpuBnanpHas ¥ MeXAyHAapoJHasT HOMEHKJIATYpa, XHMHYECKHE CBOMICTBA, CIIOCOOBI

COCIMHCHUI MOJTyYeHUsI CHUPTOB U (HEHOJIOB, KapOOHOBBIX KHUCIOT U 3(PHUPOB, albJETUIOB U KETOHOB. 6

CocraBiieHre cxeMm peakuuil (B TOM YHUCIE MO MPEUIOKEHHBIM IENOYKaM MpPEeBpaLICHHUI),
XapaKTepU3YIOIIUX  XUMHYECKHE  CBOWCTBA  KHUCIOPOAOCOAEPKALIUX  OPraHUYECKUX
COCIMHEHUN

[IpakTuyeckas padora Nell. «Xumuueckue u pU3NUECKUE CBOHCTBA KHUCIOPOJOCOIEPKAIIUX
OpPraHUYECKUX COCAUHEHUS.
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[IpoBenenue, HaONIOJCHUE W OMHUCAHHE JIEMOHCTPAI[MOHHBIX OMNBITOB: TOPEHHE CIUPTOB,
KayeCTBEHHbIC PEaKLUN OJHOATOMHBIX CHHMPTOB (OKMCIeHUe 3TaHoia okcujaoM menu (II)),
MHOTOaTOMHBIX CHUPTOB (B3auMoOAEWCTBHE IuMLepuHa C ruapokcuaoM Meau (1)),
aJIbJIETUI0B (OKHMCICHHE aMMUAYHbIM PacTBOPOM okcuzaa cepedpa(l) m ruppokcuoM Meau
(I1), B3aumojeiicTBHE Kpaxmalia ¢ M0JI0M), U3y4eHHE CBOMCTB pacTBOpPa YKCYCHOU KUCIIOTHI.

[IpakTHyeckoe  NpUMEHEHUE  ATWICHIVIMKOJS, TIiuuepuHa, ¢enona. [Ipumenenue
¢dbopmanpaeruia, aneTaibaeruaa, YKCYCHONH KUCIOTHI. Pelenne sKcriepuMeHTaNbHbIX 3a7a4
[0 U3YYEHUIO (PU3MKO-XMMHUYECKHX CBOMCTB KHCIOPOAOCOJACPKALIUX OPraHUYECKUX

COEIMHEHU I
Pa3zgen 6. A3oTocoaepxamye OpraHudecKue coeuHeHus 6
Tema 6.1. Coaep:xanue y4eOHOIro MaTepHuaJia 6 OK 01
AMUHBI. AMWHBI: METWJIAMHH — NIPOCTEMIINM IIPEICTABUTENb AMUHOB: COCTAB, XMMUYECKOE CTPOEHHUE, OK 02
AMUHOKHUCIIOTBHI. (hU3UYECKHe U XMMUYECKHE CBOMCTBA, HAXOXKICHUE B TIPUPOJIE. OK 04
benku AMUHOKHUCIIOTHI Kak aM(pOTEepHBbIC OPTaHUYCCKUE coenuHeHUs. DU3MUECKUe W XMMHUYCCKUE

CBOMCTBa aMHHOKHCIIOT (Ha IpuUMepe TIUIKHA). buonornyeckoe 3HaYyeHHE aMUHOKHCIIOT. 4

[TenTuae!.

benku kak mpupoaHsle nmonumepsl. [lepBuuHas, BTOpUYHAas U TPETUYHAS CTPYKTypa OENKOB.
XUMUYEeCKHe CBOMCTBA OEJIKOB: TMIPOJIN3, ACHATypallus, KAYECTBEHHbIE peaklluy Ha OeIKu
IIpakTHYecKHe 3aHATHA

[IpakTuueckas padora Nel2. «CBoiicTBa a30TOCOAEPKAIINX OPIraHUYECKUX COETUHEHUI».
dusznueckue M XUMHUECKHE CBOWCTBA aMHMHOB (peakIUM C KHUCIOTaMHd U TOpPEHUs) U 2
aMUHOKHUCIIOT (Ha mpumepe mmnuHa). HaOmroneHue u omucaHue JEMOHCTPAIIMOHHBIX
OTIBITOB: JIeHaTypalus OEJKOB IPU HArpeBaHUU, IBETHBIE PEaKIMH OEIKOB

Pa3pnen 7. BeIcOKOMOJIEKYISIPHbIE COCAUHEHHUSA 4

N

Tema 7.1. Conep:kanue y4eOHOTo MaTepuaa OK 01
ITnacTMacchl. ITpakTHYecKHe 3aHATHS 4 OK 02
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Kayuyku. Bonokna [Tpaktnueckas padora Nel3. «CuHTre3, aHanw3 W KiIacCH(PHUKAIMS BBICOKOMOJICKYISIPHBIX OK 04
COCTUHEHUN )

OCHOBHbBIE TIOHSTUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCAMHCHUN: MOHOMEp, TOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEpU3alluU, CPelHsAs MOJeKylspHas Macca. OCHOBHbIE
METOJIbI ~ CHHTE3a  BBICOKOMOJICKYJSIPHBIX  COCAMHEHHMA  —  TOJMMEpU3alus |
MIOJIMKOHJICHCAIIHSL. 2
O3HakoMJICHHE ¢ 00pa3IiaMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAy4yKOB:
IJIacTMACChl (TIOJTUATHUIICH, MTOJIUIIPOIUIICH, TOJUBUHUIXJIOPU, TIOTUCTUPOIT); HATYpaIbHBIN
YU CHUHTETHYECKHE Kaydykw (OyTaIueHOBBIA, XJIOPONPECHOBBIM W H3OMPEHOBBIN); BOJIOKHA
(HatypasnbHbIe (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, BHCKO3a),
CUHTECTHYECKHE (KalpOH M JIaBCaH)

[Ipaktnueckass pabora Nel4. «['eHernyeckass CBA3b MEXIY KilaccaMHd OpPraHUYECKHX
COCIMHEHUI.

Pemenne nenoyex npeBpaiieHUuil Ha TEHETUYECKYIO CBS3b MEXAY KJIaCCaMU OpraHMYeCKHX

COCIMHEHUM C COCTABJIICHMEM Ha3BaHUN OPraHWYECKUX COCIAMHEHUM IO TPUBHAIBHOM WIIHU 2
MEXIYHApOAHOM CHCTEeMaTH4YeCKOM HOMEHKJIaType. PemeHue pacueTHbIX 3ajgad 1o
YpaBHEHUSIM PEaKIUil C y4aCTHEM OPraHUYECKUX BEIECTB
Kontpoabsnasi padora 4 | CTpykTypa M CBOMCTBa OpraHMYECKUX BellecTB (1o pazaenam 5-7) 2
ITpodeccHOHATBLHO OPHEHTHPOBAHHOE COlEPIKAHME (COAEPKAHNE MPUKIATHOTO MOTYJIst)> 30
Pa3nen 8. Xumusi B ObITY M POM3BOACTBEHHOM /1eATEJIbHOCTH YeJI0OBEKA 12 OK 01
Tema 8.1. Coaep:xanue y4e0HOro MaTepuaia 6 OK 02
Oprannueckue BemecTsa| [IpaBuiia SKOJOrHYECKU 11E1ec000pa3HOro MOBEICHUS B OBITY U TPYIOBOil JAEATEILHOCTH B OK 04
B JKH3HEACATEILHOCTH| LIENAX COXPAHEHUS CBOErO 3J0pPOBbS M OKPYXKAIOIIEH INPUPOAHOM CpENbI, OMACHOCTh 4 OK 07
YeJI0BeKa. BO3JICUCTBUSI HA JKHUBBICE OPTaHU3Mbl OPTraHWYECKUX BEIIECTB OTJEIbHBIX KJIACCOB
[IpounsBoncTso u| (YrIeBoJopoibl, CIUPTHI, (EHOIBI, XJIOPOPraHUYECKHE MPOU3BOIHBIE, albACTUABl U Ap.),

5 B pamkax 4acos [IOC MoryT GbITh NpOBEJEHBI MHTETPHPOBAHHBIE 3aHATHS C YYETOM COJEPIKATENBHBIX MEKIPEIAMETHBIX CBA3EH MO JBYM M 0ojiee 00IIE0Opa3oBaTENbHBIM
JIICLUIIIIMHAM

duszuka: mMarepusi, SHEpPIus, Macca, aToM, 3JIEKTPOH, IIPOTOH, HEHTPOH, MOH, H30TOII, PaANOAKTUBHOCTh, MOJICKYJIa, SHEPTETHIECKUH YPOBEHb, BELIECTBO, TEJ0, 00BEM, arperaTHoe
COCTOSTHHE BELIECTBa, (pU3NUECKUE BEIMUMHBI U €MHUIIBI UX U3MEPEHUsI, CKOPOCTb.

Buonorus: knerka, opraHusmM, Ouocdepa, s3kocucTema, 0OMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, MAKpO- U MHUKPOIJIEMEHTHI, BUTAMUHBI, OMOJOTMYECKH AKTHBHBIC BELIECTBA
(Oenkwm, yriieBOJIBI, )KUPBI, HEPMEHTHI).

I'eorpadusi: MUHEpalibl, TOPHBIE TIOPO/IbI, [OJIE3HBIE HCKOTIAEMBbIe, TOIUINBO, PECYPCHI.

23
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IIPUMEHEHHUE II0KAa3aTellb PEAEIbHO JOIYCTUMON KOHLICHTPALUU U €r0 UCIIOIb30BAHMUE.
opraHudeckux BeuiecTB| buooprannueckue coenuHenus. IlpumeHeHune u  Ouonoruyeckas poib — YIJIEBOJAOB.
B [IPOMBIILIICHHOCTH OxucieHue yrieBoJ0B — MCTOYHHK PHEPTUH KUBBIX OpraHu3mMoB. OOnacTH NMPUMEHEHUS

amuHoKucnoT. IlpeBpamenus OenkoB NuIM B opraHusme. buosnoruueckue (QyHKIMH
6enkoB. buonornyeckue pyHKMK KUPoB. Posib OpraHnveckoil XuMUK B pEILICHUH MTPOOIeM
NUILEBOH O€30M1aCHOCTH.

HyxnennoBble kucinoTel: coctaB u  crpoeHue. Crpoenne HykieotunoB. CocraB
HykienHoBeIX KucioT (JAHK, PHK). Ponb HyKJIIEMHOBBIX KHUCIOT B KH3HEAESITEIHLHOCTU
OpraHu3MOB

IIpakTHYeckue 3aHATHA

IIpaktnyeckas pabora NelS. «IIpom3BoACTBO M NPUMEHEHUE OPIaHUYECKUX BEIIECTB B

MIPOMBILIIICHHOCTH.
[IpousBoncTBO MeraHona, mnepepabotka HedTu. [lonmudTHEH Kak KPYMHOTOHHAXKHBIN
MPOJYKT XMMHYECKOTO MPOou3BoJicTBA. [Ipumenenue stunena. [Ipon3BoacTBo u mpuMeHeHHE P

KaydyKa U PC3UHBI. CuHTEeTHYECKHE U HCKYCCTBCHHBIC BOJIOKHA, UX CTPOCHHUC, CBOMCTBA.
HpaKTI/I‘IGCKOG HCIOJIb30BaHKUE BOJOKOH. CUHTETHYECKUE IICHKH: n30JA0us 1Ji1 IIpOBOJOB,
MeM6paHH IJi1 ONPCCHCHUS BOABI, 3alllUTHBIC IUJICHKU JIA aBTOMO6I/IJ'IeI71, IJT1aCTBIPH,
XUPYPTHYCCKUC  ITOBA3KH. HoBrie TexHOIIOrHH naaneﬁmero COBCPUHICHCTBOBAHUSA
TMOJIMMCPHBIX MaTCpHUAJIOB

Tema 8.2. Copep:kanue yue6HOro MaTepuania 6 OK 01
XumMuueckue Ponp xumum B o0ecriedeHUH HKOJIOTUYECKOM, SHEPreTHUYeCKOH U MHINEeBON 0e30MacHOCTH, OK 02
TCXHOJIOTHH pa3BUTUM MEAMIMHBI, CO3JaHUM HOBBIX MaTepuasoB (B 3aBUCUMOCTH OT BHJA OK 04
B TIOBCETTHEBHOM | Ipo(hecCHOHANEHON  NEATENBHOCTH), HOBBIX HCTOYHHKOB SHEPTHH  (albTepHATHBHEIE OK 07
M mpO(ECCHOHANBHOM | ycrounnky dHeprum). IIOHSTHE O HAYYHBIX METOJAX MO3HAHWS BEIIECTB M XHMHUECKHX

ACATEILHOCTH 9€JIOBEKA | peakruif. [IpencraBnenus o0 oOMIMX HAayYHBIX NPUHIMIAX MPOMBIIUICHHOTO MOTY4EHUS 2

BaKHEHMININX BelIecTB (Ha MpuMepax MpOU3BOACTBa aMMHUaKa, CEPHOM KUCIIOThI, METAHOJIA).
YenoBeKk B MHUpPE BEILECTB, MaTEpPUAIOB M XUMHUYECKHX pEaKUUH: XUMHS U 370pPOBbE
4eJoBeKa: MpaBuia O€30IacHOrO HCMOJIb30BaHUS JIEKAPCTBEHHBIX IPENapaToB, OBITOBOM
XMMHHU B IOBCEAHEBHOM )XKM3HU. BpITOBas XMMHUYECKasi TPAMOTHOCTb

IpakTuyeckue 3aHATHSA

[IpakTuueckas padora Nel6. «[IpuMeHeHne XMMHYECKUX BELIECTB M TEXHOJOTHH C yuyeToM 4
Oymyuieit mpodecCHOHANBHON ASSITENEHOCTI.
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Pemenue keiic-3agad mo TeMam: MUILEBBIE MPOIYKThl, OCHOBBI PAIIMOHAIBLHOIO MUTAHUS,
BaKHEHININE CTPOUTENbHbIE W KOHCTPYKIIMOHHBIE MAaTepuajbl, CEbCKOXO03SHCTBEHHOE
MIPOU3BOJICTBO, KPACKH, CTEKJIO, KEpAMHKaA, MaTepUasbl AJisi SJEKTPOHUKH, HAHOMATEpUaIbl,
TEKCTUJIbHBIE BOJIOKHA, MCTOYHHMKH SHEPIUU, OPraHUYECKHWE M MHUHEpAIbHbIE YIOOpEHUs,
JIEKapCTBCHHBIE W KOCMETHYECKHE TIperaparbl, ObITOBas XHWMHs, MaTepHallbl U3
UCKYCCTBEHHBIX U CUHTETHYECKHUX BOJIOKOH.

3ammra: IlpencraBienue pe3ynbTaTOB peIHICHUs Keic-3aad B (GopMe MHHHU-AOKIAna
(momyckaercs MCHOIb30BaHUE TpadUIeCKIX U MPE3CHTAMOHHBIX MaTEPHAJIOB)

Pa3nen 9. UcciienoBanue 1 XUMHYeCKHUI aHAIM3 00beKTOB OHochepbl M TexHochepbl

Paznen 9.1.5 HMccaenoBanme W XUMHUYECKMil aHaIM3 00beKTOB Ouocdepbl (ISl YKPYNHEHHBIX TPy
cnenuagbHocreit/ mpogeccuii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 36.00.00, 43.00.00 (xpome
cnenuajgbHocTu 43.02.16))

18

Tema 9.1.1. Conepxanne y4eGHOro MaTepuaa 8 OK 01
OcHoBBl  TaGOpaTOpHOUH
HPAKTHKH B
npodeccuoHaTbHBIX
nabopaTtopusix

JlabGopaTopHble 3aHATUSA

Jlaboparophnas padota Ne9.1.1 «OcHOBBI 1a00PATOPHON PAKTUKI.
JlaGoparopHasi mocyaa M XUMHYECKHe peakTuBbl. OCHOBHBIE J1a0OpaTOPHBIE OIEpalH. 2
JlaboparopHoe oGopynoBanue. TexHHKa 0€30MacCHOCTH M TMpaBuia paboOThl (MOBEICHUS) B
sJabopaTtopuu

IIpakTHYecKkue 3aHATHA

[Tpaktyeckas pabora Nel7.1.1 «OkcnepuMeHTaabHAass XUMUS: pacyeThbl, aHAJU3 JIAHHBIX U
MIpe/ICTaBICHUE PE3YILTATOB.

BbinonHeHue TUNOBBIX PAacyeTOB MO TEMAaTHKE SKCIEpPUMEHTa (BBIXOJ NMPOJYKTa PEaKluu, 6
Macca HaBeckH, oOBeM pactBopuTens). OOpaboTka [aHHBIX, aHAIU3 U OIEHKA UX
JOCTOBEPHOCTH  (BBIYMCICHME CpPEIHEr0 3HAYEeHUs  HKCIEPUMEHTANbHBIX JIaHHBIX,
norpemHocTH). [lpeacraBnenre pe3yabTaToB SKCIIEPUMEHTA B pa3nudyHoN ¢opMme (Tabnuia,
rpaduK, OTYET, JOKJIAM, IPE3ECHTAIHS)

Tema 9.1.2. Conep:xxanue yueOHOro MaTepuaJia 6 OK 01
XUMHUYECKU aHaIu3 OK 02
po0 BOJIBI 2 OK 07

Knaccudukanus npo0 BoJbl O BUAY U HA3HAUEHUIO, UCXOS U3 €€ XUMHUECKOIO COCTaBa.
OpraHonenTHyeckue CBOMCTBA (3amax, MPO3PAayHOCTh, IIBETHOCTh, MYTHOCTb) BOJBbIL.

® O6pa3oBaTenbHas OPraHU3alKs BHIOUPAET OJUH MOLYIb (pasaen 9.1 nmu 9.2) u3 npemioxeHHbIX B cootBeTcTBun ¢ ®I'OC peanusyemoii npodeccun/cnenuansroctu CIIO.
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KucnorHocTs u menogHocts BoAsl. pH cpeabl u MeTopl ee onpeaeneHus. KecTKoCTh BObI
U MeToibl ee onpezeneHus. CylHOCTb METO/1a TATPOBAHUS.

Bunel xectkoctH BoAbl (BpeMEHHass M IOCTOsHHAs). JKecTKOCTh BOJBI KaK IPUYMHA
BBINAJCHUS OCAJKOB MM O0Opa30BaHUs COJECOTIIOKEHHH, MMEIOIUX MecTo B OBITYy W Ha
IIPOU3BO/JICTBE.

CocrtaB conel, BbI3BIBAIOIIUX >KECTKOCTh BOJbl. XHUMHUYECKHE IPOLECCHI, YCTPaHSIOLINE
KECTKOCTh BOJbl. YPAaBHEHHS XUMHUYECKMX pEaKLMM, WUIIOCTPUPYIOUINX IPOLIECCHI,
IIPOUCXOJIAIINE IIPU YCTPAHEHUH KECTKOCTU. Y CTPAHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMU
Y XUMHUYECKUMU criocobaMu. CriocoObl yCTpaHEHHsI TOCTOSIHHOM JKECTKOCTH

IIpakTnyeckune 3aHATHSA

[TpakTuueckas padora Nel7.1.2 «KoHueHTpauust pacTBOPOB».

CriocoObl BbIpaKE€HUSI KOHILIEHTPAIMM PacTBOPOB: MaccoBasi J10Jil PACTBOPEHHOI'O BEIIECTBA, P
MOJISIpHAasi W MOJSUIbHas  KOHUeHTpauuu. Tutp pactBopa. PemieHue mpakTHKO-
OPUEHTHUPOBAHHBIX TEOPETHUECKUX 3aJlaHui Ha pacueT KOHLEHTPALUUW 3arps3HAIOINX
BEIIECTB M UX CPAaBHEHHUE C MIPEJNIbHO JOIycTUMBbIMU KOHLeHTparusmu (I1JIK)
JlabopaTopHble 3aHATHSA

JIaGoparopHas pabota Ne9.1.2 «MccnenoBanne XMMUYECKOTO COCTaBa MpoO BOJIBI.
JlabopaTopHas paboTta Ha BEIOOD:

1. JlabGoparopHast paGora Ne9.1.2.1 «OumcTka BOAbl OT 3arpsi3HeHMit». Mcmonb3oBaHue
METOJIOB (PUIILTPOBAHUSA M aACOPOLMU JJIsl OTAENEHUS 3arpsi3HEHUN B UCClleyeMoll mpobe
BOo/bl. BpIOOp MeToma OUYMCTKM B 3aBUCHMMOCTH OT BHJa 3arps3HeHus. CpaBHeHHe
3¢ (HEeKTUBHOCTH Pa3IMYHBIX METOA0B OYMCTKHU BOJBI B Pa3HbIX YCJIOBUSAX (B JlabopaTopuu, B
JIOMAIIIHUX U TIOJIEBBIX YCIOBUSAX).

2. Jlabopatopnas pabora Ne9.1.2.2 «Ompenenenne pH Boael M €€ KUCIOTHOCTH». 2
Omnpenenenne pH cpenpl ¢ NOMOIIBIO YHUBEpPCAIBHOIO HHAMKaTopa. lcmonbs3oBanue
TUTPOBAHUA JI OmNpeAeNeHus] KucioTHocTu. OmpeneneHue oOmeld KUCIOTHOCTU BOJIbI,
pacuer cBOOOJHON KuCIOTHOCTH. Ormpenenenne oOmed ©U CBOOOAHOM IETOYHOCTH.
CocraBiieHne ypaBHEHUN peakiuil, NPOTEKAIOMIMX MpPHU ONpPEIEICHUH KHUCIOTHOCTH/
IIEJIOYHOCTH NMPOO BOJBL. Y CTaHOBIIEHHE CIIOCOOOB MCIOJIb30BAHUS HCCIEIOBAaHHBIX IMPOO
BOJIbI B )KM3HEIEATEIbHOCTH YEJIOBEKa, HA OCHOBE MOJIYYEHHBIX JAHHBIX O COCTABE.

3. JlaGoparopnass pabota Ne9.1.2.3 «OmnpeneneHue >KECTKOCTH BOJbl U CHOCOOBI ee
YCTpaHEHUS».
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Crioco0pl ycTpaHEHMsI BCEX BHJIOB JKECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJIEH HKECTKOCTH.
Pemienune skcreprMeHTaIbHOM 3a/la4y Ha BBISIBIIEHUE BPEMEHHOW U MOCTOSIHHOM »KECTKOCTH
BOJBI. OI.[CHKa BCPOATHOCTHU YCTPAHCHHUSA BCCX BUAOB JKCCTKOCTH B JOMAIIHUX YCIIOBUAX

Tema 9.1.3. Conep:kanue y4eOHOT0 MaTepuaJia 6 OK 01
XMMHYECKHI  KOHTPOIIb | KauecTBEHHbIH XUMHYECKHH COCTAB IPOIYKTOB MHTAHWS. BemectBa, dambcuduUIupyoIIme OK 02
KaucCTBa HPOAYKTOB \ponyKThl NUTAaHUS, U BEUIECTBA, 3arps3HAIOLIME MPOAYKTHl nuTaHus. OrnpeneneHue 2 OK 07
ITHTaHH5 3arpsA3HAOIIMX XMUMHYECKMX BEIIECTB B NPOJAYKTaX MUTAHUS, OMNPEICICHUE BEIIECTB, HE

3asIBJICHHBIX B COCTABE MPOJYKTOB IUTAHMUSI.
IIpakTuyeckue 3aHATHA

[Ipaktuueckas padora Nel7.1.3 «Opranuueckre ¥ HEOPraHMYECKUE BEIIECTBA, BXOSIIUE B
COCTaB MPOJYKTOB MUTAHUSY.

Omnpenenenue coctaBa OdIOJ Ha COAEpKAHME MaKpo M MHUKpPO3JIEMEHTOB. l3yueHue 2
MPEJIOKEHHBIX TpernojaBaTesieM ONIo[ Ha MpelIMeT XMMHUYECKOrO0 COCTaBa, OMNpe/elieHue
JI0JIeH OT CYTOYHOH HOPMBI MaKpO ¥ MUKPO3JIEMEHTOB B yKa3aHHOM OJIIOJIe.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3a/1a4 MO KYJIWHAPHON TEMATHKE Pa3IMYHBIX TUIIOB
JlaGopaTopHble 3aHATHUS

JlabopaTtopHas padota Ne9.1.3 «MccnenoBanue XMMHYECKOTO COCTaBa MPOYKTOB MTUTAHUS.
JIaGoparopHas paboTa Ha BBIOOD:

1. Jlaboparopnas pabora Ne9.1.3.1 «OOHapyxeHHE HUTPATOB B MPOIYKTaX MUTAHUSY.
VccnenoBanue MaTepHaioB MOJYKOJIMYECTBEHHBIM METOJIOM OIpPENETIeHUsT HHUTPAaTOB C
UCIOJIb30BaHNEM AHU(eHnIaMiuHa (KOPHEIIOAbl OBOILEH, JIMCThS M KOYEpPbDKKA KalyCThl, 2
WIoasl  (QPYKTOB). AHAIM3 YpOBHSA 3arpsA3HEHUsS HUTpaTaMH 1O WHTEHCHUBHOCTHU
OKpAaILIMBaHUS IPOAYKTOB PEAKIIMH.

2. Jlaboparopnass pabota Ne9.1.3.2 «McciaemoBaHue NPOAYKTOB MHUTAHWS HA HaIUYHE
yriaeBonoBy». MccnenoBanne MOJIOUHBIX MPOAYKTOB Ha Hajduuue Kpaxmana. MccnemgoBanue
MIPOJYKTOB HA HAJIMYHE TITFOKO3bI

Tema 9.1.4. Conep:xxanue yueOHOro MaTepuaJia 6 OK 01

XUMHAYECKUH a”HaInu3 OK 02
Krnaccupukanus mMoYB MO BUAY W HA3HAYCHHIO, HCXOJ W3 XHUMHUYECKOTO COCTaBa.
po0 MOYBHI OK 07

Wnentudukaius npoObl MOYBHI 110 €€ XUMHUYECKOMY COCTaBY, OIMCAaHHE BO3MOXKHOCTEH ee
npuMeHeHus. TpeOoBaHMsI K KayecTBY IIOYBBI pa3IMyHOro Ha3HaueHUs. OmnucaHue
0COOEHHOCTEeH HCMONb30BaHUS IOYB B 3aBUCUMOCTH OT THUIIOB, CIIOCOOBI YIy4YLICHHUS
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KayecTBa I10YB B 3aBUCHMOCTH OT Ha3HAYEHUS.

OOnactu MCMONB30BaHUSI OPraHUYECKUX yAOOpPEHUH B 3aBUCUMOCTH OT Kay€CTBEHHOIO
coctaBa. Onucanue OpraHMYecKuX yI1oOpeHU U X MPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa
IIOYBBI U €€ Pa3HOBUIHOCTH

I[MpakTuyeckue 3aHATHS

[Ipaktuyeckas pabora Nel7.1.4. «CocraB, HazHaueHHUE M TPUMEHEHHE MHUHEPAIBHBIX
yIoOpeHuii».

Ob6nactu Ha3HaueHHs (TPUMEHEHUS) MOYBBI, HCXO/S U3 KAYECTBEHHOTO M KOJIMYECTBEHHOTO )
cocraBa. AHalIM3 HOPMAaTUBHOM MOKyMEHTalMu. Poinb HEOpraHn4ecknx BEIIECTB B KaUECTBE
MUHEPAJIbHBIX y10OpeHul, ynydmunrened noussl. CocTaB MUHEPAIBHBIX yIOOpEHUH U HX
MIPUMEHEHHE B 3aBUCHMOCTU OT COCTaBa MOYBHI U €€ Pa3HOBUIHOCTU. B3aumocBs3b cocraBa
y1oOpeHNH M MX BIUSTHHS HA BETETATHBHBIC CBOWCTBA M TUIOJOHOUICHUE PACTCHUN
JlaGopaTopHble 3aHATHUS

JlaboparopHast pabota Ne9.1.4 «MccnenoBanue XUMAYECKOTO COCTaBa MPoO MOYBEDY.
JlaGopaTopHas paboTa Ha BEIOOP:

1. JIaboparopnast pabora Ne9.1.4.1 «OOHapyxkeHHe HEOPTraHUYECKUX MPHUMECE B MpoOaxy.
[IpuroroBnenre  mpoObl  MOYBBI  JUIsI  MCCIENOBAHUSA  KHMCIOTHOCTH/ILEIOYHOCTH,
HEOpraHUYecKux 3arps3HeHuil. OOHapyX eHHe XJIOpHUI- U CYlb(paT-HOHOB B NMpPOOE TMOYBHI.
CocraBieHue ypaBHeHUH peakuuil oOHapykeHus. CpaBHEHHME MOJYYEHHBIX MOKa3aTesel ¢ 2
HOPMAaTUBHBIMH (CIIPABOYHBIMU ) 3HAUEHUSMH.

2. Jlaboparopnass pabora Ne9.1.4.2 «Omnpenenenue pH BOAHON BBITSKKKM TIOYBBI, €€
KHCIIOTHOCTH M IIENOYHOCTU». lccnenoBaHue BOJHBIX BBITSDKEK OOpa3loB TOTOBBIX
MOYBEHHBIX cMecei (A7 pa3HbIX TUHOB pactreHuil). Omnpexenenne pH mouBbl C
UCIOJIb30BaHWEM HMHAUKATOpoB. OIleHKa TUIOB TOYB B MPEACTAaBIEHHBIX oOpa3nax
(cubpHOKHUCIHAs, KUCTIas, c1a0oKKcast, HelTpalibHasl, IeJI0YHast)

Tema 9.1.5. Conep:xxanue yueOHOro MaTepuaJia 10 OK 01
HccnenoBanne 00bEKTOB Y yeGHO-HCCIeI0BATENBCKHIT IIPOSKT B 00IACTH MCCISIOBAaHUs 00bEeKTOB GHochepbl. O630p OK 02
brocdeps TeM y4eOHO-HCCIIEeI0BATENbCKUX MPOEKTOB. AJNTOPUTM BBINOJHEHUS TpoekTa. Onpenenenue 5 OK 04

po0GsieMbl UccieaoBaHusa. MeTo bl MOUCKa, aHalln3a U 00paboTKU HH(POPMALIUU O TIPOEKTE B OK 07

pa3IMYHbIX HCTOYHUKAX
IIpakTHYecKkue 3aHATHA 4
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[Ipaktnueckass pabora Nel7.1.5. «lccrnenoBanme o0O0BEKTOB OHoOchepsl ¢  y4eToM
podeCcCHOHATIBHOM HAPABICHHOCTH

O0ocHOBaHHME aKTYaJIbHOCTH BBIOpAaHHOW TeMbl. BbisBieHUE NPOOIEMBI HCCIEIOBAHUS.
Bbibop 00BEKTOB M METOJOB HcciieaoBanusA. [locTaHOBKA Iieiell W 3aaad MCCICIOBAHUSL.
Ompenenenne Mpoaykra wuccienoBanusi. OmpenesneHue STAalloB M COCTABJICHUE IUIaHA
UCCIICIOBAHMS.

3ammra npoekra: [IpencraBieHue pe3ysIbTaTOB BBIMOJHEHHS Yy4eOHO-HCCIICI0BATEIIbCKUX
IPOEKTOB (BBICTYIUICHUE C TIPE3CHTAIHEH )

JlabGopaTopHble 3aHATUSA

Jlaboparopuas padora Ne9.1.5 «MccnenoBaHue MpeanoKEHHOT0 0ObEKTa HA KUCIOTHOCTb,
LIEJIOYHOCTb, XUMUYECKHUI COCTaB (3arpsiI3HUTEINN, MaKPO- 1 MUKPOAJIEMEHTBI)». 4
O06paboTka pe3ynbTaToB HccaenoBaHus. OleHKa KauecTBa MCCIEAYeMOro o0beKTa, UCXOI
U3 pe3yJbTaTOB XMMUYECKOTO aHAIM3a

KOHCVYJIbTALUS k 3x3ameny 12

HpOMEH(yTO‘-IHaﬂ aTrecranusd 1mo IMCuHuIJInHe (3K3aM€H) 6

Bcero 144
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3. YCIa0oBUsL PEAJIM3ALINN IHPOT'PAMMBbI
OBHIEOBPA3OBATEJBHOU JUCIUIIJINHBI

3.1. TpeOoBaHusi K MHHUMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecneyeHmn 1o

Jlnia peanuzanyy MporpaMMbl TUCIUIUIUHBI TOJDKHBI OBITH TIPETyCMOTPEHBI
CIIEYIOIINE CTIeUaIbHbIC TOMEIICHUs: YIeOHbI KaOMHET XUMHUU H/HIIN Y4eOHOM
XUMHUYECKOH JTa00paTOpHH.

OddexkTuBHOCTh TpenojaBaHus  00I11e00pa30BaTEIbHON  TUCIUILIAHBI
«XUMHSA» 3aBUCUT OT HAJIM4YUs COOTBETCTBYIOLIETO MaTEpPHUaJIbHO-TEXHHUUYECKOIO
OCHAaUIEHUsI. DTO OOBICHIETCA OCOOCHHOCTSIMU JAMCLMUILINHBI, B IIEPBYIO OYEPEb,
e€ OKCIEPUMEHTAJbHBIM XapaKTepoM, IIMPOKUM CIEKTPOM MPUMEHEHUS U
IPAKTUYECKOM  3HAYMMOCThIO. PekoMeHayeMoe  MaTepualbHO-TEXHUYECKOE
o0ecrieueHne KaOMHETa XHWMHUUM M XUMHYECKOM JIabopaTopuM  BKIIIOYAET:
CHCIMATU3UPOBAHHYI0O MeOeldh W CHCTeMbl XpaHEHHUs, TEXHHYECKue U
DIIEKTPOHHBIE CpPEACTBA OOyUYeHHUs, JEMOHCTPAIIMOHHBIC Y4eOHO-HATJISATHBIC
nocodusi, JAEMOHCTpAalMOHHOE OOOpyJOBaHME H MNpUOOPBI, J1abOpaTOpPHO-
TEXHOJOTHYECKOe 000pya0BaHUE, JTa0OPATOPHYIO XUMUYECKYIO TIOCYAY, MOJIEIH
(0OOBEeMHBIE W IUIOCKHE), HaTypalbHble OOBEKTHl (KOJUIEKUWH, XUMHYECKHE
pEaKkTUBBI), 000pYI0BaHKE JIAOOPAHTCKOM.

Crnennann3npoBaHHas MedeJIb H CHCTEMbI XPaHEHHS

1 | Cron naGopaTOpHBIN TEMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKUM
MOKPBITUEM,  PAKOBMHOW, TMOJBOJAKOM W  OTBEICHUEM  BOJbI, CAHTEXHHUKOM,
AIEKTPUUYECKUMHU PO3ETKAMU, aBTOMATAMH aBAPUMHOTO OTKIIFOUECHHSI TOKA)

2 | Cron nabopaTopHbIi JEMOHCTPALMOHHBIN C HAICTPOHUKOH (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOUKUM TTOKPBITHEM )

3 | Cron yueHWYeckuii 1a0OpaTOPHBIM, pETyIUPYyeMbli TIO BBICOTE (C 3aIIUTHBIM,
XUMOCTOMKUM M TEPMOCTOMKHM TOKPBITUEM, PAKOBHHON, OOPTUKOM M0 HAPYKHOMY
Kparo, TOJIBOAKOM M OTBEACHHEM BOJIbl, U CaHTeXHUKON)/CTON y4EeHUYECKHil,
peryaupyeMblid 1O BBICOTE (MPUOOpETAaeTCS TOJABKO TMPU HAJUYHHM  CHEIHATBHOTO
71a60PaTOPHOTO OCTPOBHOTO CTOJA) (10 KOIUUECmB) 00yYaouuxcs)

4 | Ctyn y9eHU4eCKui (no Koauvecmay o0yuanuuxcs)

9]

Orserymuresnb

6 | locka kmaccHasi/PenbcoBasi cucteMa ¢ KJIAaCCHOM W HMHTEPAKTHUBHOW  JIOCKOM
(mporpammHoe oOecredeHue, MPOEKTOP, KpPEIJIeHUs] B KOMIUIEKTE)/MHTEPaKTUBHON
MaHeNbIo (MPOrpaMMHOE 00eCTIeYeHUE B KOMILIIEKTE)

7 | Crox ¢ siukaMu 7151 XpaHeHUst/ TyMOO# (pabouee mecmo npenodasamenst)

8 | Kpecno oducHoe (pabouee mecmo npenooasamens)

9 | locka npobkoBasi/Jlocka MarHUTHO-MapKepHas

10 | Cucrema (yCTpONCTBO) AJis 3aT€MHEHHUsI OKOH

11 | kad BHITSXKHONM MaHOPaAMHBIN

12 | kad nns xpaneHust yaeOHbIX HocoOuit

13 | AnTeuka yHUBepcajabHas AJIs OKa3aHUs NEPBON MEAUIIMHCKON TOMOIIH

Texuuueckue cpeacraa
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1 | MHOroQyHKIIMOHAIBHOE YCTPOHCTBO/IPUHTED

2 | HTepakTUBHBIN MpOrpaMMHO-aNMapaTHhIi KOMIUIEKC MOOWJIBHBIN WM CTAllMOHAPHBIN
(mporpammHOe obecrieueHune, MpoeKTop, KperieHne B komiuiekre)/PenpcoBas cucrema ¢
KJIACCHOW M MHTEPAKTUBHOW JOCKOH (IIporpaMMHoOe oOecrieueHue, MpoeKTop, KperieHue
B KOMIUJICKTE )/ HHTEPAKTUBHON MaHEbI0 (IPOrpaMMHOE 00eCTieYeHHE B KOMILJICKTE)

3 | [lepconanpHBIl KOMMBIOTEp ¢ Tmepudepueii/HoyTOyK (JUIIEH3MOHHOE TMPOrPaMMHOE
oOecrieyeHne, 0Opa3OBaTEIbHBIH KOHTEHT W CHCTEMa 3allUThl OT BPEJOHOCHOM
uHpopmarnuu, mnporpaMMmHOe —oOecriedeHue g nudpoBod  yaboparopuH, ¢
BO3MO>KHOCTBIO OHJIATH-0IIpOCa)

JJIeKTPOHHBbIE CPeICTBA 00yYeHUsI

1 | DnexktponHsle cpenctBa oOyueHus/MIHTepakTuBHBIE 1OCOOMs/OHIAMH-KYPCHl (110
paszoenam paboueil npocpammol)

JleMOHCTpanMOHHBIEe Y4eOHO-HATJIsIAHbIE TOCOOHS

1 | CnoBapu, CIpaBOYHUKY, SHIUKIIONIEUS (10 XUMUYECKUM HAYKAM)

2 | KommiekT nopTpeToB BEIMKUX XUMHUKOB

3 | Ilocobust HaryIsIHOM PKCIIO3ULIUN

4 | Ilepuoanueckas cucrema xumuueckux snemenTon J[.M. Menneneesa

Crnennanu3upoBaHHas MedesIb M CHCTEMbI XPaHeHH 1JIsl XUHMHYeCcKOoi JiadopaTopun

1 | JIaGopaTopHbIii OCTPOBHON CTON (ABYXCTOPOHHUH, C 3alIUTHBIM, XMMOCTOWKHM H
TEPMOCTOMKUM HOKPBITUEM, HAJCTOJIBEM, C MOJCBETKON M 3JIEKTPUUYECKMMU PO3ETKaMH,
MOJIBOJIKOM U OTBEJICHUEM BOJIbl, U CAHTEXHUKON)

2 | Ctyn nabopaTOpHBIH, PETyIHPYEMBIN TIO BBICOTE

3 | Cton nabopaTOpHbI 1EMOHCTPAIMOHHBIHN (C 3aLIUTHBIM, XUMOCTOHKUM M TEPMOCTONKUM
MOKPBITUEM,  PAKOBHHOW, MOJBOJAKOM W  OTBEICHUEM  BOJbl, CAHTEXHHKOM,
HJIEKTPUUYECKUMH PO3ETKAaMH, aBTOMAaTaMH aBapUMHOI0 OTKJIFOUEHHSI TOKA)

4 | Cton nabopaTopHBIN JEMOHCTPAIIMOHHBIN C HAJACTPOUKOMN (C 3alTUTHBIM, XUMOCTOWKHUM U
TEPMOCTOMKHUM MOKPBHITHEM )

5 | Ctox ¢ smuKaMu 71l XpaHeHHst/TyMOoi

6 | Kpecio oducnoe

7 | OrHerymurens

JleMOHCTpalnMoHHOe 000pyA0BaHME M TPUOOPHI /151 KAOMHeTa U JIAa00paTOpUH

1 | Becol anexktpoHHble ¢ USB-nepexoaHUKOM

2 | CTonuK noJTb€MHBII

3 | Henrpudyra nemoncrpanmoHHas

4 | ltaTuB 1EMOHCTPAIIMOHHBIN

5 | Anmapar A npoBeJeHHUs] XUMHUYECKUX PeaKIuil

6 | Annapar Kunmna

7 | OBomomerp

8 | 'openka yHuBepcaslbHas

9 | IIpubop A WUTIOCTPALMU 3aBUCUMOCTH CKOPOCTHM XHMHUYECKUX PEAKIMHA OT yCIOBUH
OKPYKaIOIIEH Cpeibl

10 | HaGop ju1st 3eKTposn3a JeMOHCTPAIlMOHHBII

11 | I[TpuGop /U1 ONBITOB MO XMMHHU C JIEKTPUUYECKHM TOKOM (J1a00PaTOPHBI)

12 | ITpubop AJist OKMCICHUs CIIUPTA HAJl MEHBIM KaTalIU3aTOpPOM

13 | TTpuGop my1st moSTydeHUsI TaJIOUI0ATKAHOB JEMOHCTPAITMOHHBIIN

14 | ITpubop A5t MOTyYEHUs] pAaCTBOPUMBIX BEIIECTB B TBEPJIOM BUJIE

15 | YcranoBka i GUIBTPOBAHMS ITOJT BAKYYMOM

16 | TTpuGop 11t onpeiesieHrsi CoOCTaBa BO3ayxa
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17 | 'a3oaHanu3aTop KUCIOpOia M TOKCHYHBIX ra30B ¢ IU(POBON MHIMKAIMEN TTOKa3aTenen

18 | IIpubop aJis WILTFOCTPALMU 3aKOHA COXPAaHEHMsI MacChl BEILIECTB

19 | YcTaHoBKa /17151 IEPErOHKH BELECTB

20 | bapomerp-anepou

21 | Habop n1s u3yueHust BOJIOPOAHON IHEPIETUKU

22 | pH-MeTpsI (Oonornumenvroe éapuamusroe 06opyoosatie)
JlabopaTopHo-TexHOJI0rHYecKOe 000py/A0BaHMe 1JIsl KA0MHeTa U JIa0opaToOpum

1 | IIpubop asist mOTydeHUs TATONI0ATIKAHOB U CIIOKHBIX 3(hUPOB 1a00paTOpHBIN

2 | Konbonarpesarenn

3 | DexTpoInanTKa

4 | bans koMOMHMpOBaHHas1 JabopaTOpHas

S | Becwl u1s ChIIlyqnx MaTepuagoB

6 | IIpubop ans noxydeHus razoB

7 | CnupToBka jgabopaTopHas

8 | MarnuTHas mMelanka

9 | Mukpockon nuppoBoii ¢ pyKOBOJCTBOM I10JIb30BaTelsl M TOCOOMEM /ISl YUALTUXCS

10 | HaGop nyist 4MCTKH ONTUKU

11 | Habop mocysl 1j1st peakTHBOB

12 | Habop nocy/ipl 1 NpUHAJUIEKHOCTEN JUIsl pab0ThI C MAJIBIMU KOJMYECTBAMHM BELLIECTB

13 | HabGop npuHayIexKHOCTEH 111 MOHTa)Ka IMPOCTEHIINX MPUOOPOB MO XUMUHU

14 | HaGop nocyzp!l ¥ NpUHAJISKHOCTEN M3 MponuieHa (MUKpoaadopaTopus)

JlabopaTopHasi XuMHUecKas MOCy/Aa JAJis KaOuMHeTa U JadopaTopuu

1 | KoMIuiekT ko0 1eMOHCTPAIIMOHHBIX

2 | Habop npo6oK pe3nHOBBIX

3 | Ilepexon cTeKIAHHBIN

4 | Ilpobupxka Bropna

5 | [Ipobupka nByxKOIeHHAs

6 | CoenMHUTEND CTEKIJISIHHBIN

7 | 3axkum BUHTOBOM

8 | 3axum Mopa

9 | llnaHr CUJIIMKOHOBBIN

10 | KoMIUIEKT CTEKISIHHOM MOCy bl Ha NUIM(ax JeMOHCTPAIIMOHHBIN

11 | Jlo3upyromniee ycTpoicTBO (MEXaHUUECKOE)

12 | KommuiexT uznenuit u3 kepamuku, dapdopa u dasaca

13 | Komrutekt j0xek paphopoBbix

14 | KoMIuiekT MepHBIX K0JIO Majioro oobema

15 | KoMIIJIEeKT MEpHBIX KOJIO

16 | KOMIIeKT MEpHBIX HUAJIMH]IPOB IJIACTUKOBBIX

17 | KOMIUJIEKT MEPHBIX [MIMHIPOB CTEKISTHHBIX

18 | KoMIJIEKT BOPOHOK CTEKIISTHHBIX

19 | KommuiekT nunerox

20 | KoMITJIeKT cTaKaHOB IJIACTHKOBBIX/CTEKIISTHHBIX

21 | KoMmiekT cTakaHOB XMMUYECKHX MEPHBIX

22 | KoMIJIeKT CTaKaHYMKOB JIJIsl B3BEITUBAHUS

23 | KOMIUIEKT CTYNOK C MECTUKAMHU

24 | Habop mimarenei

25 | HaGop nuHIeTOB

26 | Habop vamexk [letpu
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27 | TpyOka cTexasiHHas

28 | Dxcukarop

29 | Yama kpucTaJsIM3aliiOHHAs

30 | umue! TUrenbHbIe

31 | bropetka

32 | Tlpobupka

33 | banka oy peakTHBbI MOJIUITHUICHOBAS

34 | banka mos peakTUBBI CTEKJISIHHAS. M3 TEMHOTO CTEKJIA C TPUTEPTOM MPOOKOH

35 | HaGop CKJISTHOK JJI1s1 pACTBOPOB PEAKTHBOB

36 | [Tamouka crekIsTHHAS

37 | lTatuB gy mpoOUpoK

38 | KomMIuieKT cpeicTB Juisl MHAMBUYaIbHON 3alIUThI

39 | KOMIUIEKT TepMOMETPOB

40 | CymmiibHasi naHenb 17151 HOCY /bl

41 | GunpTpoBaNbHAS ~ OyMara/QuUiIbTpel  OyMaXKHBIC  (OONOJHUMENbHOE — BAPUAMUBHOE
obopyodosanue)

Mogesan (00beMHbBIE M TUIOCKHE), HATYPAJIbHbIE 00beKThI (KOJJIeKIHU, XHMUYeCKHe
peakTUBBI) 11 KaOuHeTa U J1adopaTopuu

Komnuekt mozesnei KpucTauIm4ecKuX peleToK

Mosenb MoeKysbl Oenka

Habop st MmoenupoBaHusi CTPOCHUSI HEOPTAaHMYECKUX BEIIIECTB

H8.60p JJI MOACIIMPOBAHUNA CTPOCHHUA OPIraHNYCCKUX BCIICCTB

H8.60p AJIE MOACIIMPOBAHUSA CTPOCHHU S aTOMOB W MOJICKYIJI

Habop a1 MojenupoBaHysl JEKTPOHHOIO CTPOECHUSI aTOMOB

KoMIIIEeKT KOJUIEKIINI

R0 [A| NN | |W (|~

KommiekT XuMrdeckux PCAKTHBOB

Oo6opynoBanne JaOOPAHTCKOI KAONHETA XMMHUH

Crou ¢ smmKamMu 17151 XpaHeHUsl/ TyMOOH

Kpecino opucnoe

Cron 1abopaTopHBI MOSUHBIN

CYHII/IJ'II)Hafl MaHCJIb OJ1d MOCY bl

Ikad s XpaHeHUs: yueOHbIX TOCOOUi

[Ixad mist XxpaHeHUsT XUMUYECKUX PEAKTHBOB

HIkad s XxpaHeHus 1abopaTOPHON MOCYIb/TPUOOPOB

R [Q| NN | B[ WIN|—

Ikad BEITSKHON

O

JlaGopanTckuii cTomn

—_
(e)

Cryn 1abopaTOpHBIH, pEryJIUPYEMBbIi 10 BHICOTE

—
—

DJIEKTPUYECKUI aKBATUCTHILISTOP

—
[\

HIkad cymmabHbINR

—_—
(O8]

Pe3nHoBBIE IepyaTKH

—
B~

KommiekT epiueit 17151 MbIThs 1a00paToOpHOM MOCY 1B

3.2. MapopmanuoHHoe oOecneyeHne peau3auu NporpaMmmMbl

Jist  peanmuzanul  TPOTpaMMbl  TUCHUIUIAHBI  OMOIMOTEUHBIH  (DOH.
o0pa30BaTeNbHON OpraHU3alMK JIODKEH MMETh IEeYaTHBIC W/WIH DIICKTPOHHBIC
y4eOHUKH U pa3pabOTaHHBIC B KOMIUIEKTE C HHMH ydeOHbIe mmocoOus (mpu
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HAJIMYUH), JOMYIIEHHBIE K WCIOJIB30BAHUIO MPHU peatn3anu 00pa30BaTeIbHBIX
IporpaMM cCpeaHero mpoeCcCHOHATBLHOTO 00pa30BaHuUs, peaTu3yeMblXx Ha 0aze
OCHOBHOTI'O 00ILEro 06pa3oBaHus’.

1. Xumus. bazosbiii ypoBeHb. YueOnuk st CI10 Astop: Pynsuruc I'. E.,
®enpaman O. I'. - M: IIpocsemenne 2026.

HpI/I pcain3anu IporpaMmbl JUCHHUIINIMHBI BO3MO’KHO HMCIIOJIB30BAHHC
QJICKTPOHHLBIX 06p3.30BaTeJ'II>HI>IX PECYpPCOB, JONMMYIICHHBIX K HUCIIOJIB30BAHUIO IIPH
pcalin3annnu O6p330BaTeJII>HI>IX [mporpamMm CpCaHero O6H_[€FO 06p330BaHI/IHS.

4. KOHTPOJIb N OIEHKA PE3YJbTATOB OCBOEHHUA
OBIIEOEPA3OBATEJABHOM JUCIHUILIUHBI

KoHTponb u oneHka pe3yapTaTOB OCBOCHHS 00I1€00pa3oBaTeIbHON
JUCLUIIIMHBI PACKPBIBAIOTCS Yepe3 AUCLUIUIMHAPHBIE PE3YJIBTATHI, HAIIPaBICHHBIC
Ha (opmupoBaHHe OOHIMX U MPO(EeCCHOHANBHBIX KOMIIETEHLUUW MO pasjenam U
TEMaM COJEpKaHUs Y4eOHOTO MaTepuaa.

Oo6masi/npodeccuonanbHast Pa3znen/Tema Tun oneHoYHBbIX
KOMIIETCHIUS MeponpusTHI
OK 01. Beibupats cioco0s! Tema 1.1-1.7 TectupoBanue
perieHus 3a1a4y Tema 2.1-2.3 VYeTHbIi onpoc
npodeccuoHaIbHON Tema 3.1 Pemenne pacu€THbIX 3a1a4
NeITeILHOCTH Tema 4.1 HaoGmronenue 3a xoaoM
IPUMEHUTEIBHO K pa3inuuHbiM | Tema 5.1-5.4 BBITIOJTHEHUS IPAKTUKO-
KOHTEKCTam Tema 6.1 OPHUEHTHPOBAHHBIX 3aJaHUI
Tema 7.1 IIpencraBnenue pe3ynbpTaToB
Tema 8.1, 8.2 MPAKTUYECKUX U
Tema 9.1.1-9.1.5/9.2.1-9.2.5 | naGopaTopHbIX paboT
OK 02. cnonb3oBaTh Tema 1.2 [IpoBeneHne XUMHUYECKOTO
COBPEMEHHBIE CPEACTBA Tema 1.4-1.7 JKCIIEPUMEHTA
IONCKA, aHAJIN3a U Tema 2.1, 2.2 Brimonmaenne
uHTepnpeTanuu nHpopmarnuy, | Tema 4.1, 4.2 KOHTPOJIBHBIX
1 MTHPOpPMAIMOHHBIE Tema 5.2-5.4 pabot no
TEXHOJIOTHH JUIsl BelosiHEeHUs1 | Tema 6.1 pazzenaM AMCHUIIINHBI

7 Tpuka3 MunuctepcTBa npoceenienus Poccuiickoit @enepamuu ot 5 Hosa6psa 2024 r. N 769 «O6 yTBepkaeHUH
(enepasbHOrO  TepedHs y4eOHHMKOB, JONYIIEHHBIX K HCIIOJNL30BAaHMIO MPU  pEAM3allUd  HMEIOIINX
rOCYAapCTBEHHYIO aKKpEAUTALNI0 00pa30BaTesIbHBIX POrpaMM Ha4aJIbHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEIHETO
obmero oOpa3oBaHUsI OpPTaHU3ANMAMH, OCYHIECTBISIOMIMNMU 00pa30oBaTeNbHYIO ACSITEILHOCTh, U YCTAHOBJICHHUH
MPEJEeTFHOTO CPOKA MCIIONB30BAHMS MCKIIOYEHHBIX yIeOHHKOB M pa3pabOTaHHBIX B KOMIUIEKTE C HUMH Y4eOHBIX
nocoOuii» (B akTyanpHOH pemakunu). CChlika Ha yKa3aHHBIA puKas akTyaiasHa Ha 20.02.2025 1.

8 [puka3 Munucrepcrea npoceemenus Poccuiickoit ®enepamun ot 18 mrons 2024 . N 499 "O6 yTBepkaeHnn
(enepasbHOTO TEpEUHs] JIIEKTPOHHBIX OOPa30BAaTENBHBIX PECYPCOB, MOMYIIEHHBIX K HCIIOIb30BAHHUIO IIPH
peann3anyuy MMEIOIINX TOCYAAapPCTBEHHYIO AaKKPEAWTALHIO 00pa30BaTeNbHBIX MPOTpaMM HadalbHOTO OOIIero,
OCHOBHOTO 00ILIero, cpeHero ooduero odpasoBaHus» (B akTyaslbHOI pemakuuu). Ccbulka Ha yKa3aHHBIH NpUKa3
akTyanbHa Ha 20.02.2025 r.
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3a/1a4 npoQecCHOHATBHON Tema 7.1
NEITEILHOCTHU Tema 8.1, 8.2

Tema 9.1.2-9.1.5/9.2.2-9.2.5
OK 04. Tema 1.7
BQ)q)eKTHBHO Tema 2. 1, 2.2
B3aUMOJCHCTBOBATh U Tema 4.1, 4.2
paboTaTh B KOJIJIEKTUBE H Tema 5.2-5.4
KOMaHIIe Tema 6.1

Tema 7.1

Tema 8.1, 8.2

Tema 9.1.5/9.2.5
OK 07. ConericTBOBaThH Tema 1.7
COXPaHEHUIO OKpYXKaroLlei Tema 2.3
cpensl, pecypcocoepexxenuto, | Tema 5.1
IPUMEHSTH 3HaHUA 00 Tema 8.1, 8.2

U3MEHEeHUHU KJIMMara,
IPUHLIUIIBI OEPEKITUBOTO
MIPOMU3BOJCTBA, 3P (HEKTUBHO
JIEHCTBOBATh B UPE3BbIYaNHBIX
CUTYalUsIX

Tema 9.1.2-9.1.5/9.2.2-9.2.5

IIK’ ...

OrneHka caMOCTOSITENIBHO
BBITIOJTHEHHBIX 3a/1aHUN
3amura yueOHo-
HCCJIEIOBATEIBCKOTO
MPOEKTa (C yIeTOM

Oymymeit
npo¢eCCHOHAIBHON
JIeATETLHOCTH)

3anuTa penieHus Kenc-3aaaqy
(c yaerom Oymymei
npo¢eCCHOHAIBHON
JIeSITEIIBHOCTH )

Brimmonuenue 3aganuit
MIPOMEKYTOUHOM aTTECTALINKU

° TIK ykaspiBatotcs B cootBercTBru ¢ ®I'OC CIIO peanusyemoii npodeccun/cnenuanbHOCTH.
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