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1. TACHOPT PABOYEM IMPOT'PAMMOBI YUYEBHOM
JTUCHUILIVNHBI YI1.09 XUMMUSI

1.1. OO6nacte npuMeHEeHHs padoyveil MporpaMMbl

PabGouas mnporpamma JHMCUMIUIMHBI SBJISETCS 4YacThlo 00Opa30oBaTEIbHOM
nporpamMmbl B cooTBeTcTBUU ¢ PI'OC CIIO mo mpodeccun 09.01.05 Omnepartop
TEXHUYECKOU MOAAEPKKHU.

1.2. Mecto nucuunnunsl B crpykrype TITTKPC:
OIl. O6meo6pazoBaTenbHas MOJArOTOBKA

VII. YueOHble npeaMeTsl

VI1.09 Xumus

1.3. Ienu wm 3ama4vl AMCHMIUIMHBI — TpPeOOBAaHUS K PE3yJIbTaTaM OCBOCHUS
JTUCITUTUTHHBI.

Lenwio sBIIsIeTcs GOPMHUPOBAHUE Y CTYJACHTOB MPEJICTABICHUS O XUMUYCCKOMN
COCTAaBIIIOIICH €CTECTBEHHO - HAYYHOW KapTHHBI MHpa KaK OCHOBBI TMPUHSATHS
pelleHui B IKU3HCHHBIX U IPOM3BOJCTBEHHBIX CHUTYalUAX, OTBETCTBCHHOTO
TIOBEJICHUS B TIPUPOIHON Cpee.

3agaun TUCUHUINIHHBI:

1. chopMUpOBaTH MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHMSI XUMUUECKUX
IPOIIECCOB U SIBJICHUN B OKpY)KAIOIIEH cpeje, MEeOCTHOW HAYYHOW KapTHHBI MHpA,
B3aMMOCBSI3H 1 B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HAYK;

2. pa3BUTh  YMEHHUS  COCTaBIATH  (QOPMYJIBI  HEOPTaHUYECKUX U
OpPTaHWYECKUX BEIIECTB, YPABHCHUS XUMHUYCCKUX pPEaKIHi, OOBSICHATH MX CMBICI,
MHTEPIPETUPOBATH PE3YJIbTaThl XHMUUECKUX IKCIIEPUMEHTOB,

3. chopMHpOBaTh HABBIKA MPOBEICHUS MPOCTEUIINX XUMHUUYECKHUX
HKCIIEPUMEHTAIBHBIX HCCICJOBAHUNH C COONIIOJICHHEM TMpaBuji  0€30IMacHOTO
oOpaleHus ¢ BEIIeCTBAaMH M JIa0OpaTOPHBIM 000PYI0BaHUEM;

4, Pa3BUTh YMEHUS HCTOJIB30BaTh MH(DOPMAIIMIO XUMHUYECKOTO XapakTepa
U3 Pa3IUYHBIX HICTOYHUKOB;

5. chopMHupoBaTh  YMEHUS  TPOTHO3MPOBATH  TOCIEACTBUS  CBOEH
NESTEIHPHOCTA W XUMHYECKUX TPUPOJIHBIX, OBITOBBIX M MPOU3BOACTBEHHBIX
MPOILIECCOB,;

6. chopMHUpOBaTh TMOHUMAHHUE 3HAYMMOCTH JOCTHIKEHUN XUMHUYECKOMN
HAyK{ U TEXHOJIOTHH JJI Pa3BUTHS COIMMAIBEHON M TIPOU3BOJICTBEHHOH cdhep.

1.4. KoanyecTBO 4acOB Ha OCBOCHUE TUCIUIUIUHBI:
MakcumanbHON yueOHOM Harpy3ku oOydatomerocst 72 4aca, B TOM YHUCJIE:



— o0s3aTenpHas ayauTopHas ydeOHasi Harpys3ka (Bcero) /2 4acoB, U3 HHX

npakTuyeckas padora — 38 yacos.

1.5. IInanupyemsie

pE3yJIbTaThl

OCBOCHMUA

o01reo0pa3zoBaTenbHON

mucuIuInebl B cooTBeTCTBUU ¢ PI'OC CIIO u Ha ocHOBEe ®I'OC COO.

Koa n IlsianupyemMbie pe3yJbTaThl 0CBOCHHS JUCHMIIIIHHBI
HAaMMEHOBaHHE
(popmupyembIx Oo0mmue JucuunJMHapHble
KOMIeTeHIii
OK 01. BriOupats | JINUHOCTHBIE Pe3yJbTATHI MAOKHBI | JIMCHUNIMHAPHBIE pe3yabTaThbl
CITOCOOBI pEeLIEHUs | OTPaXKaTh B YACTH: AO0JIKHbI OTPAXKATH:
3a/1a4 TPY/I0BOT0 BOCIIUTAHMS: I1P6 01. c(hopMUPOBAHHOCTH
npodeccuonanbHON - TOTOBHOCTH K TPY/y, OCO3HAaHHWE | IPEICTABICHUIA: 0 XUMHUYECKON
ACATCIIBHOCTH LIEHHOCTH MacTepCTBa, TPY10JII00ue; COCTAaBJSIOIIEH  €CTECTBEHHOHAYYHOM
MMPUMECHUTECIIEHO K| — TOTOBHOCTBH K AKTUBHOM | KApTHUHBI Mmupa, poin XNUMHUHN B
Pa3IMYHBIM JOEATCIBHOCTH TEeXHOJIOTUUYECKOU u | HO3HAHUHU SIBIICHUH IIpHUPO KL, B
KOHTEKCTaM COHHaHBHOﬁ HanpaBJICHHOCTH, q)OpMI/IpOBaHI/II/I MBIIIJICHHA U KYJIbTYPBbI
CIIOCOOHOCTD WUHULIIMUPOBATh, | TAIHOCTH, ce (GYHKIIMOHAIIBHOM
MJIaHUPOBATh M CAMOCTOSATENBHO | [PAMOTHOCTH,  HEOOXOMMMOW s
BBINIOJIHATE TaKyIO AE€ATEIBHOCTE, pemeHusA  NPaKTUYCCKUX  3ada4 |
9KOJIOTHYECKH 000CHOBAHHOTO

- HWHTEpEC K pas3audHbIM cdepam
pohecCHOHATFHON IS TEILHOCTH.

MeTanpeamMeTHble pe3yabTaThl
JOJI’KHBI OTPAXKATh:

OBiaaenue YHHMBEPCAJbLHBIMH
yueOHBIMU MO3HABATEJIbLHBIMH
NeHCTBUSIMH:

a) 0a3oBble JOrnYecKue AeicTBHS.

- CaMOCTOSTEILHO
dbopmMynupoBaTh M aKTyaJIU3UPOBATh
npobiemy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHABIUBATh CYIIECTBEHHBIN
MIPU3HAK HIN OCHOBAaHHSA IS
CpaBHEHHS, KIaccuukanuu u
000011IeHN;

- OIIPCACIIATh HCIU ACATCIbHOCTH,
3a1aBaTb IMApaMCTPbl U KPUTCPUU HUX
JOCTHIKCHHUA,

- BBISIBIISITH  3aKOHOMEPHOCTH U
NPOTUBOPEYUS] B  pacCcMaTPUBAEMBIX
SIBJICHUSX;

- BHOCHUTH KOPPEKTUBBI B
JESATETHHOCTD, OIICHUBATH
COOTBETCTBHE  PE3yNbTAaTOB  LEJSIM,
OIICHUBATH PUCKH MOCJICICTBHIA
NESATEITBHOCTH.

0) 0azoBbIE HCCJIe10BaTeIbCKUE

OTHOIIEHHs] K CBOEMY 3/J0pPOBbI0 U
MIPUPOJIHON Cpelie;

I1Po6 02. BJIAJICHUE CHUCTEMOU
XUMHYECKAX 3HAHUH, KOTOpast
BKJIIOYAET: OCHOBOIIOJIAraroIIe

HNOHATHS (XMMHYECKHHA 3JICMEHT, aTOM,
9JIEKTpOHHAs 000JI0YKa aToMma, s-, p-, d-
JJICKTPOHHBIC OPOMTAIM AaTOMOB, HOH,
MOJICKYJIa, BaJICHTHOCTb,
3JIEKTPOOTPHUIIATEIILHOCTD, CTCIICHD
OKHCIICHHS, XHMHYECKasi CBsA3b, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIA 00beM,
YIJIEPOJIHBINA CKeJeT, (YHKI[MOHAIbHAS
rpyIa, pajaukai, U30MEpHs, H30MEPHI,
FOMOJIOTHYECKHH  Psii,  TOMOJIOTH,
YIIJIEBOJIOPOIbI, KHCJIOPO/I- u
a30TCOJICPIKAIIIHE COEIMHEHMS,
OMOJIOTHUYECKH AaKTHBHBIC BEILECTBA
(yrneBojpl, KHUpHI, OETKH), MOHOMED,
MoJIMMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYIISIPHBIE COCIUHEHMS,
KpUCTAJUTMYECKass  pelIeTKa,  THUIIBI
XUMHYECKUX pPeakiuil (OKHCIUTENbHO-
BOCCTaHOBUTEIIbHbIE, 9K30-U
DHIOTEPMUUYECKUE, PEAKIUU HOHHOTO
oOMeHa),  pacTBOp,  DJIEKTPOJIUTHI,
HEDIEKTPOJIUTBL,  DIEKTPOIUTHUYECKAS
JIACCOLIMAINS, OKHCIIUTEb,
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JelcTBUA:

- BIIQJCTh HAaBBIKAMU  y4eOHO-
HCCIEAOBATEIIbCKOM M IPOEKTHOU
NEeSITeIbHOCTH, HaBbIKAMU pa3pelIeHuUs
npoOiem;

- BBISIBJISATD MIPUYHUHHO-
CIICICTBCHHEIC CBSI3U 31
aKTyaJIM3UpOBaTh 3a/1ayy, BBIJBUraTh
TUTIOTE3y €€ pelIeHUs, HaXOJIUTh
apryMEHTHI JUIsl JI0Ka3aTeIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTphl U
KPUTEPHUH PEIICHUS;

- aHAJIM3UPOBATh TOJYYCHHBIE B
X0JIe PpEIICHUs 3aJa4dl  pPe3yiIbTaThl,
KPUTUYCCKH OIICHUBATh ux
JIOCTOBEPHOCT, MIPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCIOBHSIX;

- YMETh TIEPEHOCUTh 3HAaHHUS B
MO3HABATEIPHYIO U TPAKTHYECKYIO
001aCTH KU3HEIEITSILHOCTH.

BOCCTAHOBUTEIIb, CKOPOCTh
XUMUYECKOH  pEaKluu, XHUMHYECKOe
paBHOBECHE), TECOPHU U 3aKOHBI (TEOpHUs
XUMHYECKOTO CTPOCHHUS OPraHMYECKHX
BeuiectB  A.M. bByrtiepoBa, Teopus
AIIEKTPOITUTUIECKON T CCOTIAAITIH,
IIEPUOANYECKUI 3aKOH JA.N.
Meneneesa, 3aKOH COXpaHEeHUs
Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3BIK XUMUH,
(axTonornuecKue CBE/ICHUS 0
CBOWCTBAX, COCTaBe, IIOJyYEHUHU U
6e3omacHOM UCIIOJIb30BaHUU
BaKHEUIITHX HEOPTraHUYECKUX "
OPraHWYeCKHX BEIIeCTB B OBITY U
MPaKTUIECKOH JeATEIILHOCTH YEIOBEKA,;
ITP6 03. chopmMupoBaHHOCTH yMEHUM
BBISIBJIATh  XapaKTEpHbIE TPHU3HAKH U
B3aWMOCBSI3b  M3YYCHHBIX  TIOHSTHH,
NPUMEHSTh COOTBETCTBYIOIUE TTOHSITHS
NP ONHCAaHUHM CTPOCHHS W CBOWCTB
HEOPraHWYECKUX W  OPraHMYEeCKHX
BEIIECTB M MX MMPEBPAIICHHUI; BBISBIATH
B3aUMOCBSI3b XUMHUYECKUX 3HAHUH C

TOHATHUSIMH U TIPE/ICTABICHUSMH
JPYTUX €CTeCTBEHHOHAYYHBIX
PeMETOB;

IIP6 04. chopMHUpPOBAaHHOCTH YMEHHUMA
UCTIOJIb30BATh HaMMEHOBAHUS
XUMHAYECKUX COCIIMHECHU I
MEXTyHAPOHOTO COI03a

TEOPETUYECKON U MPUKIIATHON XUMHUHU U
TPUBUAIbHbIE HAa3BaHUS BAKHEUIINX
BEUIECTB (ITUJICH, alleTUIICH, IIULIEPHH,

dbenon,  dopMmampaerua, — yKCycHas
KUCJIOTa, TJMIWH, yrapHbld  ras,
VIJIGKHCIIBIA  Ta3, aMMHUaK, TallcHas

U3BECTb, HETallleHasi U3BECTh, MUTHEBAs
coJla M JPYIHX), COCTABIATH (OPMYIIBI
HEOPraHWYeCKMX W OPraHUYECKHX
BEIECTB,  yPaBHEHHS  XUMHUYECKHX
peakuui, OOBSICHATH HX  CMBICI;
HOJTBEPXKIaTh XapaKkTepHbIe
XUMUYECKHE CBOICTBa BEIIIECTB
COOTBETCTBYIOIIUMH  3KCIIEPUMEHTAMHU
U 3alMCAMU YpaBHEHHH XHMHUYECKHUX
peakuui;

IIP6 05. chopMHpPOBAaHHOCTH yMEHUI

YCTaHAaBJIMBATb IMPUHAJICKHOCTD
HN3YUCHHBIX HCOPraHUYICCKUX n
OpraHn4YCCKUux BCIICCTB K

ONPCACIICHHBIM KJIaCCaM W TIpyniamM
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COCIMHEHUM,  XapaKTEepU30BaTh  HX
COCTaB M  BaXHEHWIIHME  CBOICTBA;
OIPENENATh BUJIBI XMMHYECKHUX CBA3CH
(KoBajieHTHAs, HOHHAS, METAJJTNYECKasi,
BOJIOPOJHAs), THUIBl KPUCTAILTMYECKUX
pEIIeTOK BENIeCTB; KiIacCH(DHUIIMPOBATH
XUMHYECKUE PEaKIUU;

ITP6 07. chopmMupoBaHHOCTH yMEHUU
MPOBOJIUTH PACUYEThl MO XUMHUYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKHX

peakuuii c HCIIOJIb30BaHUEM
bu3nIecKuX BEJIMYMH,
XapaKTEPHUIYIOUIUX BEIECTBA C
KOJIMYECTBEHHON  CTOpPOHBI:  MacCHl,

o0beMa (HOpMalbHbIE YCIOBHS) Ta3oB,
KOJINYECTBA BEIECTBA; HCIIOJIb30BATh
CUCTEMHBIC XHMMHNUYCCKHUE 3HaAHUA I
INPUHATHAS PEUNIeHUH B  KOHKPETHBIX
KU3HCHHBIX CUTyallUsdaX, CBA3aHHBIX C
BCIICCTBAMU U UX TPUMCHCHHUCM.

OK 02. Mcnosib30BaTh
COBPEMEHHEIE
CpeJICTBA TIOHCKa,
aHaim3a u
MHTEpPIpETANH
nHpOpMaUK U
nH(pOpMaITMOHHBIC
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a7a4
npodeccruoHaIbHON
NesITeNIbHOCTH

JIMYHOCTHBIE pe3yJjbTaTbl JTO0JKHbBI
OTPpa’kKaTb B 4aCTHU:
HEHHOCTU HAYYHOT'O IMO3HAHUSA:

- c(hopMUPOBAaHHOCTH
MHUPOBO33PCHHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY  YPOBHIO  DPa3BUTHSA

HaykKl M OOIECTBEHHOW MpPaKTUKHY,
OCHOBAHHOTO Ha JHalloTe KYJIbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MeCTa B MOJHUKYJIbTYPHOM MUDE;

- COBEPUICHCTBOBAHUE  A3BIKOBOM
U UYUTATENbCKOW  KYJIbTYpbl  Kak
CpeICTBAa  B3aUMOJCUCTBUS  MEXIY
JIOABMH U MMO3HAHUS MUPA.
MeTanpeamMeTrHbie
JAOJIZKHBI OTPAXKATH:
OBaanenue YHHBeEpPCAJbHBIMU
Y4eOHBIMU NMO03HABATEJIbHBIMU
NefCTBUSIMH:

B) padora ¢ undgopmanueii:

— BJIQ/IETh HABBIKAMH TOJYYECHUS
uHGOpPMAIIMM W3 HMCTOYHHUKOB Pa3HBIX
TUIIOB, CaAMOCTOSITEJIBHO OCYLIECTBIISITH
IIOMCK, aHaJIW3, CHUCTEMAaTH3aLUI0 W
MUHTEPIIPETALINIO uHpopManuu
pa3IUYHBIX BHJIOB " bopm
IIPEJICTABIICHHUS;

- CO3/1aBaTh TEKCThl B PA3JIMUYHBIX
dopmaTax Cc y4eToM Ha3HAYEHUS
uHpoOpMallUd W TENEBOH ayTUTOpHH,
BbIOMpast ONTUMAJIbHYIO bopmy

pe3yJibTaThl

JAucuunjanHapHbie (mpeameTHbIe)
pe3yJbTAaThl U J0JZKHBI OTPAXKATH:

I1P6 06. BJIQJICHUE OCHOBHBLIMU
METOIaMH Hay4YHOTO TTO3HAHUS
BEIIECTB M XUMHYECKHUX  SBJIICHUHU
(mabmroieHue, HU3MEpPEHHE,

AKCIIEPUMEHT, MOJICITUPOBAHHE);

IIP6 07. chopMHUpPOBAaHHOCTH YMEHUMU
NPOBOJUTH PACYETHl MO0 XUMHUYECKUM
dopMyiaM M ypaBHEHUSIM XUMHUYECKUX

peaKHI/Iﬁ C HCITIOJIb30BAHHUEM
(1)I/I3I/I‘ICCKI/IX BCJIMYHH,
XapaKTCPU3yIOIIUX BE€IIECTBa C
KOJIMYECTBCHHOU CTOPOHBI: MaccChl,

o0beMa (HOpMaJIbHBIE YCIIOBHSI) Ta30B,
KOJIMYECTBA BEIIECTBA; HCIIOJIb30BATh
CUCTEMHbIE XHUMHYECKHE 3HAHUS Ui
OPUHATHS PEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CHUTYaIUSX, CBA3AHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

IIP6 08. chopmupoBaHHOCTH yMEHUU
TUTAHUPOBATh u BBITIOTHSTh
XUMHYECKUN 9KCIIEPUMEHT
(mpeBpallleHuss OpPraHUYeCKUX BEIIECTB
MpU HarpeBaHUM, MOTyYeHHE ITHIICHA U
U3YyYEHHE €ro CBOICTB, KaueCTBEHHBIC

peakiiun Ha  aJbACTUAbI, Kpaxmal,
YKCYCHYIO KHUCIIOTY, ACHATypalus
! Ipnu HarpCBaHnWuv, MIBCTHBLIC

peakiuu OeNKOB; MPOBOIUTH PEAKIIMU
HOHHOTO OOMEHa, OMpEeNeNsTh Cpeay
BOJIHBIX  PacTBOPOB, KadyeCTBEHHBIE
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IpCACTAaBJICHUA U BU3yaJIU3alluu,

- OLICHUBATh AOCTOBCPHOCTD,
JCTUTUMHOCTD I/IH(bOpMaI_[I/II/I, €C
COOTBCTCTBUC IIPABOBBIM W MOPAJIBHO-
OTUYCCKUM HOpMaM;

- BIIAJIETh HaBBIKAMH
pacro3HaBaHUs " 3alIUTHI
UHpOpManuy, MH(POPMALTMOHHON

0€30aCHOCTH JUYHOCTH.

peakiuu Ha cynbdar-, kapOoHaT- H
XJIOPUJI-aHUOHBI, HA KaTHOH aMMOHHS;
pelaTh 3KCIepUMEHTANIbHBIE 3a1a4H 110
temMaM "Mertamisl" u "Hemetamnel") B
COOTBETCTBUU C IIpaBUJIAMU TEXHUKHU

0e30MacHOCTH  Mpu  OOpallleHHuH ¢
BEILIECTBAMH " 1a00paTOPHBIM
000py/TI0BaHHEM; MPE/ICTABIIATh
Pe3yIABTATHI XUMHYECKOTO
JKCTIepUMeHTa B (opme  3ammcu

YPaBHEHUH COOTBETCTBYIOIIUX PEAKIIUU
U (opMynHpoBaTh BBIBOJBI HAa OCHOBE
ITUX PE3YJIBTATOB;

IIP6 09. chopmMupoBaHHOCTH YMEHUS
aHaJIM3UPOBATH XUMHUYECKYIO
MH(pOpPMALIKIO, MTOJYyYaeMYyI0 U3 Pa3HbIX

HMCTOYHUKOB (cpencts MacCcOBOM
uHpopmaruu, cetb  UHTEepHET WU
TIPYTHE).

OK 04. OpdextrBHO | JIMYHOCTHBIE Pe3YJbTATHI AOJKHBI | JIMCHUNIMHAPHBIE (mpeameTHbIe)

B3anMMOJICCTBOBATH U
paboTtath B
KOJIJICKTUBE U
KOMaHJIe

0TPaXKaTh B YACTH:
rPaskJAaHCKOT0 BOCIIMTAHUS:

- TOTOBHOCTb BCCTH COBMCCTHYIO
EeITEIBHOCTD B WHTEpecax
TPaKIaHCKOTO OOIIECTBA;

— YMEHHE B3aMMOJCICTBOBATh C
COLIMAJIBEHBIMU WHCTUTYTaMH B
COOTBETCTBMU C HUX (YHKIHIMH U
Ha3HAUYCHHEM.

MeranpeamerHble pe3yJibTaThl
HOJIZKHBI OTPAKATH:
OBnajenue YHHBeEpPCAJbHBIMU

KOMMYHUKATHUBHBIMH JAeHCTBUAMM:
0) coBMecTHAas AesiTeJbHOCTD.

- NOHMMAThb W HCIOJb30BaTh
IIPEUMYILECTBA KOMaHJHOU u
UH/IMBUIYyalIbHOU pabOThI;

- IPUHUMATh LEIU COBMECTHOM
NESTEIbHOCTH,  OPraHU30BbIBaTH U
KOOpAMHUPOBaTb JEMCTBUS 1O €€
JOCTHKEHUIO: COCTaBJIIATh IU1aH
JNEUCTBUM, paclpencisiarb poJkd ¢
y4eTOM MHEHUHI YYaCTHHKOB
oOCyX/aTh pe3ylbTaTbl COBMECTHOM
paboTHI.

Osananenue YHHBeEpPCaJbHBIMHU
PeryJsiTHBHBIMH JCHCTBUSIMH:

r) NPpUHSATHE ce0sl U APYIrUX JIOJeH:

- MIPpUHUMATh MOTHBBI u
apryMeHThI ApYyrux JIIOJAEH MIPU aHaAIN3e
pe3yJIbTaTOB AEATEIBHOCTH;

Pe3yJbTaThl H T0JIKHBI OTPAKATH:

IIP6 08. chopMHUpPOBAaHHOCTH YMEHHUA
TUTAHUPOBATh u BBITIOJTHSATH
XUMAYECKUN IKCTICPUMEHT
(IpeBpaIIeHns OPraHuYeCKUX BEIIECTB
NPY HarpeBaHWH, MOJyYCHHE STHUJICHA U
U3yYCHHE €ro CBOWCTB, Ka4eCTBEHHBIC

peakiuu Ha aibJerujabl, Kpaxmad,
VKCYCHYIO  KHCJIOTY;  JeHaTypauus
OeKOB MpH HArpeBaHUM, I[BETHBIC

peakiuu OeNKOB; MPOBOIUTH PEAKIIHU
HOHHOTO OOMEHa, ONpEeNeNiTh Cpeay
BOJHBIX  PAacTBOpPOB, KaueCTBEHHBIC
peakuuu Ha cyiabdar-, kapOoHAT- u
XJIOpUJI-aHUOHBI, HA KaTHOH aMMOHHS;
peliaTh dKCIepuMEHTAlbHBIE 33a4H 1O
temam "Metamiel" u "Hemeramnsr'") B
COOTBETCTBUU C MpaBWIAMU TEXHUKU

0e30MacHOCTH  TIpU  OOpamieHuu ¢
BEIIECTBAMU u 1a00paTOPHBIM
000pyI0BaHUEM; NPECTaBIISTh
pe3yabTaThl XUMHYECKOTO
sKcnepuMeHTa B (opme  3ammcu

YPaBHEHUI COOTBETCTBYIOUIUX PEAKLIUN
U (HOpMyIHpOBaTh BBIBOJIBI Ha OCHOBE
ITHUX PE3yNbTATOB.




- MpHU3HABATh CBOE MPABO U MPABO
JPYrUX JII0JIei Ha OMIMOKH;

- pa3BUBaTh CIOCOOHOCTH
MOHUMATh MHUpP C TO3UIHMU JIPYroro
JeJI0BeKa.

OK
CopeilicTBoBaTh
COXpaHEHHIO
OKpYXKalollel Cpesbl,
pecypcocOepexeHHIo,
MIPUMEHSTH 3HaHUS 00
W3MEHEHHH KIMMaTa,
TIPUHITATIBI
OepeKITUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYaHBIX
CUTYaIHsIX

07.

JInuyHOCTHBIE Ppe3yJabTaThl AOJIKHBI
OTPaKaTh B YaCTH:

JKO0JIOTHYeCKOI0 BOCIIMTAHMSA:

- c(hOpMHPOBAHHOCTh
9KOJIOTMYECKON KYNbTYpPbl, TOHUMaHUE
BIUSHUSA  COLIMAJIbHO-OKOHOMHYECKUX
MIPOLIECCOB HA COCTOSIHWE NMPUPOJHON U
COLIMANIHOM Cpenbl, OCO3HaHue
I7100aTBHOTO XapaKTepa 3KOJIOTHUECKUX
npooseM;

- IJIaHUPOBaHUE u
OCYIIECTBJICHUE JENCTBUI B
OKpY)Karolllel cpeie Ha OCHOBE 3HAHMS
nenen YCTOMYHBOTO pa3BUTHSA
YeJI0BEYECTBA;

- AKTHUBHOE HENPHUSITHE JIEHCTBHM,
MPUHOCSIIUX BPE OKPYKAIOIIEH CPENE;

- yMEHHUE MPOTHO3UPOBATH
HeOIaronpusTHLIC 9KOJIOTHYECKUE
MOCIEACTBUSA MpEeANPUHUMACMBIX
JIEWCTBUM, IPEIOTBPALIATH HX.
MeTanpeamMeTHbie pe3yabTaThl
JOJI’KHBI OTPAXKaTh:

OBiaaenue YHHBeEPCAJIbHbIMH
yueOHBIMU MO3HABATEJIbLHBIMH
NeHCTBUSIMH:

B) padora ¢ undgopmanueii:

- HCIOIb30BaTh cpencTBa
nH()OPMaITMOHHBIX u
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTUHA B
pEIICHUHN KOTHUTHBHBIX,
KOMMYHUKATUBHBIX u
OpraHu3aIMOHHBIX 3a1a4 c
COOII0IEHUEM TpeOoBaHUI
SPrOHOMHUKH, TEXHHMKH O€30MacHOCTH,
TUTHEHEI, pecypcocOepexeHus,

NPaBOBBIX M OSTHYECKUX HOPM, HOPM
MH(POPMALMOHHON O€30MaCHOCTH.

JAucuunjMHapHbIe (mpeameTHbIe)
pPe3yJbTaThl M J0JKHbI OTPAKATH:
I1Po 01. c(OpMHUPOBaAHHOCTh
MPEICTABICHUN: 0 XUMHYECKON
COCTAaBJAIIOIIEH  €CTECTBEHHOHAYYHOU
KapTUHBI ~MHpa, pPOJU XUMHUU B
MO3HAHWM  SIBJICHUW  TPHUPOJIBI, B
(GbOpPMUPOBAHUH MBIIIUICHUS U KYJIbTYPBI
JUYHOCTH, ee (yHKIIMOHATIBHOM
rPaMOTHOCTH,  HEOOXOAMMOW  JuId
pelieHusl NpPaKTUYECKUX 3a7ad U
HKOJIOTMYECKU 000CHOBaHHOTO
OTHOUIIEHHS] K CBOEMY 3/0pPOBbI0 H
MPUPOJIHON Cpelie;

ITP6 10. cdhopmupoBaHHOCTH yMEHUM
coOmofaTh MpaBuja  JKOJOTMYECKH
11eJ1ec000pa3HOro MOBEEHUs! B OBITY U
TPYAOBOM  JAEATEIBHOCTH B  LEJAX
COXpaHEHUsT  CBOEr0  3J0POBbS U
OKpYXXalollle  MPUPOJHOW  CpEIbl;
YYUTBIBATH OMACHOCTH BO3JIEHCTBUS Ha
KUBBIE  OPraHW3Mbl  OIPEACIICHHBIX
BEILIECTB, MMOHUMAas CMBICI IOKA3aTeNs
peaeIbHON JOTTyCTUMOM
KOHLICHTPALUU.




2. CTPYKTYPA U COJEP)XAHUE YUYEBHOW JUCIMILJIAHBI
YII. 09 XUMMUA

2.1. OObeM NUCIHUIUIMHBI U BUABI Y4EOHOU pabOThI

Buja yueoHoii padoThl O0beM yacoB
MaxkcumanbHas yueOHasi Harpyska (BCero) 72
OO6s3arenbHast ayauTopHas yueOHas Harpy3ka (BCero) 72

B TOM YHCJIC:
nabopaTopHBIE 3aHATHUS (eCiu nPedycMompeHo) -
MIPAKTUYECKHUE 3aHITHS (eciu npedyCMOmpeHo) 38
KOHTPOJIbHBIC PAOOTHI (eciu npedycmompeno) -
KypcoBasi pabota (IpOeKT) (eciu npedycmompeno) -
CamocrositenpHas pabota o0ydaronierocs (BCero) -
[TpomexyrouHas arTectanus B popme 3ayer ¢
OLICHKOU

2.2. Temarnueckuii IJjiaH U COAEp KaHUE TUCITATIITAHBI

Conep:xxanue yueOHOro marepuaJa,
JabopaTopHbie padoThl U MPAKTHYECKHE
3aHATHS, CAMOCTOSITEJIbHAsI padoTa O0Bém yacon
00y4aroumuxcs, KypcoBasi padora (IpoeKT)
(ecnu npedycmompeno)

HaumenoBanue
pa3iesioB U TeM

YpoBennb
OCBOEHHUS

1 2 3 4

Pa3znen 1. Teopernyeckue 0CHOBbI XUMHH

Tema 1.1. Copep:xaHue y4e0OHOro MmaTepuaja
OcCHOBHBIE Xumuueckui  sneMmeHT. Artom. Sapo artoma,
XUMHYECKUE MOHATHUS U | M30TOIIEI. DneKkTpoHHas o0oJi0uKa.
3aKOHBI, CTPOCHUE | DHEPreTHYeCKHe YpPOBHHU, MOJAYPOBHU. ATOMHBIC
aTOMOB XMMMYECKHX |opOutamu, S-, P-, O- sgementsl. OcoOGeHHOCTH 2 1,2
3JIEMEHTOB pacrnpesneneHuss SJeKTPOHOB MO opOuTansM B
aToMax »JJIEMEHTOB MEPBBIX YETBHIPEX MEPHOJIOB.
OnekTpoHHas KoHpurypauus atoMoB. OCHOBHBIE
XMUMHYECKHE 3aKOHBI

IlpakTH4eckue 3aHATHSA

[IpakTrueckas pabota Nel. «OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHbI B XUMHHU M PaCUEThl I10
YPaBHEHUSIM XUMUYECKUX PEAKIUI».
OTHOCUTENbHBIE aTOMHAsI U MOJIEKYJIIpHAs MacChl.
Monspras  macca.  KonmdectBo  BemiecTsa.
MaccoBass jons BemiecTBa. 3akOH ABOTrajpo.
Mounspubiii 00beM  razoB.  OTHOcHUTEIbHAS
IJIOTHOCTh Ta30B. Pacuersl MO  ypaBHEHUSIM
XUMHUUYECKMX  peakuMhd ¢  HUCIOJIb30BaHUEM
MacCOBOW JIOJIM BelIecTBa, 00beMa (HOpMallbHBIC
YCIIOBHS1) Ta30B, KOJIMYECTBA BEILIECTBA

Tema 1.2. Coaepikanue yueOHOro MaTepuajia - -

[Teproauyeckuii 3akoH | [IpakTHYecKue 3aHATHS
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u Ilepuonnueckas
CUCTEMAa XUMHUYECKUX
anemeHTtoB /1. W.
MeHpeneeBa, UX CBA3b
C COBPEMEHHOM
TEOpUEN CTPOEHUS
aTOMOB

[IpakTnueckas pabota Ne2. «3yuenue
MEPUOIUYECKUX 3aKOHOMEPHOCTEMN " ux
B3aMMOCBSI3U CO CTPOEHUEM ATOMOBY.
[lepuonnueckas cucTeMa XMMUYECKUX JJIEMEHTOB
J.N. MenneneeBa. CBsi3b MEpUOAMUECKOrO 3aKOHA
u  llepuogmyeckoil  CHCTEMBI  XHMHYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB
XUMUYECKUX  DJIEMEHTOB, O0O0pa3yeMbIX  HMH
MPOCTBIX M CIIOXKHBIX BEIIECTB [0 Tpynmnam u
nepuogam Ilepuonuueckoit cuCTeMbl. 3HaYeHUE
MEPUOIUYECKOTO 3aKOHA U CUCTEMbl XHUMHUYECKHX
anemeHToB /.M. MeHieneeBa B pa3BUTHHN HAYKH.
YCTaHOBIEHHUE CBSI3U MEXKIYy CTPOCHUEM aTOMOB
XUMHUYECKUX  DJIEMEHTOB M  MEPHOJIUYECKUM
W3MEHEHUEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB H
WX COEAVMHEHHN B COOTBETCTBUU C TMOJOKEHUEM
ITepuonnueckoit cucremsbl. PelieHne mnpakTUKO-
OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
XapaKTepU3aLHIO XUMHYECKUX AJIEMEHTOB
«Mertanmnuyeckue / HEMETaUIMYECKHe CBOWCTBA
XUMHUYECKUX DJIEMEHTOB B COOTBETCTBHUM C UX
JJIEKTPOHHBIM ~CTPOEHHUEM W  TOJIOKEHHUEM B
MEPUOANYECKON CUCTEME XUMHUYECKHUX 3JIEMEHTOB
.. MengeneeBa

1,2

Tema 1.3.
Crpoenue BeliecTBa
U TIpUpoa
XUMHUYECKOM CBSI3U.
MHuoroo6pasue
BEIIECTB

Copep:xaHue y4e0OHOro MmaTepuaja

Crpoenue BeniecTBa. XUMHUYECKass CBsI3b. Buibl
XUMUYECKON CBs3W (KOBAJICHTHAs HETOJspHas U
TOJISIpHAsI, MOHHAs, MeTaJuTHIecKas ). MexaHu3Mbl
00pa3oBaHUsl KOBAJICHTHOH XHMHYECKOW CBS3H
(oOMeHHBIH u JIOHOPHO-aKIICTITOPHBIN ).
Bopoponnas CBSI3b. BajgeuTHOCTE.
DIEeKTpOOTPUIIATEILHOCTh. CTENeHb OKHCICHUS.
MoHbI: KAaTHOHBI M AHHOHBI

1,2

IlpakTnyeckmne 3aHATHS

[Ipaktuueckas padota Ne3. «CtpoeHue BelecTBa
U TIPUPOJIa XUMUYECKOU CBSIZU».

JemoHcTpamst ~ Mojeled  KPUCTATMYECKHX
pelIeToK: MOHHOM (XJIOpUJ HATpHsi), aTOMHOMI
(rpadut ¥ anmaz), MOJIEKYISIPHOM (YTJIEKHCIBIHA
ra3, HWOJ), MeTaJUIM4ecKod (HaTpui, MarHum,
Menpb). PemieHume mpakTHUECKUX 3aJaHWl  Ha
COCTaBIIEHHE JIIEKTPOHHO-Tpadudecknx (Gopmyn
anemMeHToB 1—4 nepro0B

1,2

Tema 1.4,
Knaccuduxkarus,
Y HOMEHKJIaTypa
HEOPraHMYECKUX

BECIICCTB

Conepxanue yueOHOro Marepuaja

Knaccugpukanuss  HEOpraHMYEeCKUX  BEIIECTB.
Howmenknatypa HEOPraHU4ECKHUX BELIECTB
(OKcHIBl,  TUAPOKCUABI,  KHUCIOTBI,  COJIH).
BemectBa MOJIEKYISIDHOTO M HEMOJIEKYJISIPHOTO
CTpo€HUus. ArperaTHbleé COCTOSIHMSI BEILECTBA.
Kpucrannuueckue u amopdHble BemecTBa. 3aKoH
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. Tunsl

1,2
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KPUCTAJUIMYECKUX peleTox (aToMHas,
MOJIEKYJIIpHAs, HMOHHA, METaJUINYecKas).
3aBUCHUMOCTh  CBOMICTBA BEIIECTB OT TUIA
KPUCTAJUIMYECKOM PEIIETKU

HpaKTuqecKue 3aHATUSA

[Ipaktnueckas pabora Ne4. «Homenxiiarypa
HEOPraHUYECKUX BEILIECTBY.

Pemenne MIPAKTUYCCKUX 3alaHAN 1o
KIaccu(UKAIMA, HOMEHKIATYpEe W XUMHUYECKUM
(dbopMynaM HEOPTaHMYECKUX BEIIECTB Pa3IHUHBIX
KJaccoB (yrapHblil ra3, yriaekucibli ras, aMMHaKx,
raiieHas U3BeCTh, HeralleHasi U3BeCTb, NUThEBas
cola W JpYruUx): Ha3BaHUSA BEIIECTB IO
MexayHapoauoi (MIOITAK) wnu TpuBnanbHOM
HOMEHKJIAType U  COCTaBle€HHE  (POPMYIIbI
XUMHUYECKHUX BEIIECTB, oIpeieieHne
MPUHAIEKHOCTH K Kiaccy. [louck mHpopmanuu
110 Ha3BaHUAM, UICHTUPHUKATOPAM, CTPYKTYPHBIM
dbopmynam. AHanmm3 XuMHUUYECKOW WH(OpMaIuy,
MOJIy4aeMoil M3 pa3HbIX HCTOYHHMKOB (CPENCTB
MaccoBoil uH(popmauuu, cerb HWHTepHeT u

Jipyrue)

1,2

Tema 1.5.
THIBl XUMHUYECKUX
peakuui

Copep:xaHue y4e0OHOro marepuaja

XuMuueckas peakus. Knaccudukanus
XUMHUYECKUX PpEaKUMil B HEOPraHUYECKOHW U
OPraHM4eCcKOM XUMHUH. 3aKOHBI COXPAHEHUSI MaCChl
BEILIECTBA, COXPAHEHHs] M MPEBpallleHUs SHEPrUH
MpyU  XUMUYECKHX peakiusax. OKHUCIUTEeIbHO-
BOCCTaHOBUTEJIbHBIE peaxkuuu (YypaBHEHUS
OKHUCJICHUS-BOCCTAHOBJICHUS, CTENEHb OKHUCIICHHUS,
OKUCJIUTEb U BOCCTAaHOBUTEINb, OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE  pEaKkUUd B  HIPUPOJE,
IPOU3BOJICTBEHHBIX nporeccax u
KHU3HECATSILHOCTH OPraHU3MOB)

1,2

IIpakTnyeckune 3aHATHSA

Tema 1.6.
CKOpOCTh XMMUYECKUX
peakuui. XUMHUYECKOE

paBHOBecCHE

Conepxanue yueOHOro Marepuasa

CkopocTh  peakuuu, €€  3aBUCUMOCTb  OT
pa3IMnYHbIX (AKTOPOB: MPUPOJBI PEArHPYIOIIUX
BEUIECTB, KOHLICHTPALMK PEearupyroluX BEUIECTB,
TEMIEPATypbl M  IUIOIAAM  PEaKLUMOHHOMN
noBepxHocTU. TemoBble 3PHEKTHl XUMHUUECKUX
peakUMii: DK30- M DHAOTEPMUYECKHUE PEaKLHUH.
OOpatuMble peakuuu. XUMHUYECKOE paBHOBECHE.
®dakTopsl, BIIMAIOIINE Ha COCTOSIHHE
XUMHUYECKOTO paBHOBECHS (KOHIIEHTpanus
pEareHTOB WIM IPOLYKTOB PEAKLUHU, IaBICHUE,
temneparypa). [Ipunuun Jle Ilarense

1,2

IIpakTHYecKHe 3aHATHS

[Ipaktuyeckas padora Ne5. «BnusHue pazauuHbIxX
(akTOpPOB HAa CKOPOCTh XUMHUYECKON PEAKIIUN.
Pemrenne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN

1,2
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Ha aHaJM3 (aKTOPOB, BIUSIONIUX HA U3MEHEHUE
CKOPOCTH XHMHMUYECKOW peakiuu. 3aBUCHUMOCTh
CKOPOCTH XMMHUYECKON PEAKUUH OT MPUCYTCTBUS
KaTajau3aTropa Ha puMepe Pa3JIoKEHUS
MEpOKCUJa BOAOPOJA C MOMOIIBI JUOKCHIA
MapraHiia M Karaja3bl. PemieHwe mNpaKTUKO-
OPUEHTHUPOBAHHBIX 3aJAHUM HA IPUMEHEHUE
npunnuna Jle-Illatenee  wig  HaxoXACHUSA
HaIpaBJICHUSA CMEIICHUS paBHOBECHS
XUMUYECKOM peakiuu U aHam3 (HakTopos,
BIUSTIOIINX Ha CMEIICHIE XAMHYECKOTO
paBHOBECHS

Tema 1.7.
PactBopsl, Teopus
BIEKTPOJIUTHYECKON
JIHUCCOIUAIINY 1 HOHHBII
oOMeH

Conepxxanue yueOHOro Marepuaja

PactBopbl. Buaesl pacTBOpPOB 10  COIEPKAHUIO
pPacTBOPEHHOTO BEIIlECTBA. PactBopuMOCTSB.
[Tonsitue o aucnepcHeix cucteMax. VCTHHHBIE U
KOJIJIOMJIHBIE PacTBOpPHI. MaccoBasi 0151 BEIeCcTBa
B pactBope. [loHsTHE O BOJOPOJAHOM TOKa3aTese
(pH) pactBopa. DnekTponuTHIecKasi JUCCOIHAITHS.
CusnbHBIE U c1a0bIe AJIEKTPOJIUTHI, HEIJIEKTPOJIHUTHI.
Peakuun noHHoro ooMeHa

1,2

IIpakTHYeckue 3aHATHS

Jlabopatopuass pabota Nel «IIpuroroBnenue
PacTBOPOBY.

[IpuroToBiieHHEe pAcTBOPOB 3aJaHHON MAacCOBOM
JoJIel  PacTBOPEHHOTO BEIIECTBA, IPOBEJICHUE
peakuuii MOHHOTO OOMEHa, OIpeAeseHHE Cpeibl
PacTBOPOB BEIIECTB C MOMOUIBIO YHUBEPCAIHLHOTO
WHIWKaTopa (Kuclas, HEWTpasibHAas, IIEJIOYHas).
3amaHusl HAa COCTaBJICHME HOHHBIX PEaKIIHil.
Pemenne nmpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX
3aJlaHUil Ha PaCcTBOPBI, UCIOJIb3YyeMbIe B OBITOBOM
U IPOU3BOJICTBEHHOM JI€ATEIHLHOCTH YeJIOBEeKa

1,2

KonTpoabsHas padora 1

CtpoeHre BemecTBa U XMMHYECKHE pEaKIuu (I10
pazneny 1)

Paznen 2. Heoprannyeckasi xXumMusi

Tema 2.1.
DU3NKO-XUMHYECKHE
CBOICTBa
HEOpPraHUYECKUX
BEIIIECTB

Copepxanue yueOHOro Marepuasa

Mertansl. Ilonmoxxenue METaJlJIOB B
[Tepuoanueckoit cucteMe XUMHUYECKUX IJIEMEHTOB.
OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JI0YEK
aToMOB MeTa/ioB. O0mue (U3MYECKUue CBOMCTBA
METAJLJIOB. CnnaBbl METAJLJIOB.
DNEKTPOXUMHUYECKUN Psii HANIPSKEHUH METAIJIOB.
XHUMHUECKHE CBOMCTBA BaXXHEHUIIUX METaJlJIOB
(HaTpuii, Kanuii, KaJbI[Mif, MarHui, ATFOMUHHIA,
IIUHK, XpPOM, JKele30, MeIb) U UX COCTUHEHHI.
Ooutne CIOCOOBI MOJy4eHUsI  METaJUIOB.
[IpumeHeHre MeTaIoB B OBITY M TEXHHUKE

Hewmeranel. [lonoxxenne  HeMeTalsioB B
[leproguyeckoil cUCTEME XUMUYECKUX DIIEMEHTOB
.M. MengeneeBa M 0OCOOEHHOCTH CTPOEHUS

1,2
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aToMOB. @DU3MYECKHE CBOMCTBA HEMETAJLIOB.
AnnoTponus HeMEeTaJlJIoB (Ha IPUMEpE KUCIOPoa,
ceppl, dochopa wu yraepoma). XUMHUYECKHUE
CBOMCTBA M NMPUMEHEHUE BAKHEUIINX HEMETAIUIOB
(ranmoreHoB, cephl, a3zoTa, ¢docdopa, yriepoaa u
KpEMHHUSI) M HUX  COEOUHEHMH  (OKCH[IOB,
KHCJIOPOJICOIEPXKAIMX ~ KHUCIIOT,  BOJOPOAHBIX
COEIMHEHUN). [Ipumenenue BAKHEUIIINX
HEMETAJUIOB M UX COCIMHEHUN

XUMHUYECKHE  CBOMCTBA  OCHOBHBIX  KIJIaCCOB
HEOPraHWYECKUX BEUIECTB (OKCHUIOB, THUIPOKCUIOB,
KHCJIOT, coJie u Jp.). ['eHeTmdeckass CBsI3b
HEOPraHWYECKUX BEUIECTB, MPUHAICKANX K
pa3IM4YHBIM  KJIaccaM. 3aKOHOMEPHOCTH B
H3MCHEHUHN CBOMCTB MPOCTHIX BCIIECTB,
BOJIOPOJHBIX COEAMHEHUM, BBICHIUX OKCHUIOB U
TUIAPOKCHJIOB

IIpakTHYecKue 3aHATHS

[IpakTnueckas padora Neb. «DU3NKO-XUMUYECKUE
CBOMCTBa HEOPraHMYECKUX BEIIECTBY.
CocraBiieHHE YpaBHEHUH XMMHYECKHX PEaKIHH C
y4aCTHEM TMPOCTHIX U CIIOKHBIX HEOPraHUYECKUX
BEIIECTB: METAUIOB M HEMETALIOB; OKCHIOB
METaJJIOB, HEMETAIIIOB ¥ aM(pOTEPHBIX AIIEMEHTOB;
HEOPraHMYECKUX KHCIIOT, OCHOBaHUU "
aM(pOTEepHbIX  TUIAPOKCUIOB;,  HEOPraHUYECKUX
COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

Pacuérel Maccel BemecTBa WM 00BEMA Ta3oB IO
W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WU
00bEMY OJHOTO U3 YYacTBYIOIIMX B pPEaKIHH
BElIECTB, pacu€rbl Macchl (00bEMa, KOJIMYeCcTBa
BEIIECTBA) MPOIYKTOB pEAKIMH, €CJIU OJHO U3
BEILIECTB MMEET IpUMecH. PelleHne mpakTHUKO-
OPHEHTHUPOBAHHBIX 3a/IaHMIl Ha CBOMCTBA, COCTaB,
nojiyueHue W 0e30macHoe  HCHOJIb30BaHHE
BaXHEHIINX HEOPTraHMYECKUX BEUIECTB B OBITY H
npodeccuoHaNbHOM e TEIbHOCTH YeIOBeKa

1,2

Tema 2.2.
Nnentudukanus

Conepxanue yueOHOro Marepuasa

IlpakTH4eckue 3aHATHSA

1,2
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HEOPraHUYECKUX
BEILIECTB

Jlaboparopuas pabora No2 «MueHtuduxamms
HEOPraHUYeCKUX BEIIECTBY.

Pemenne  SKCIEPUMEHTANBHBIX  33Ja4 IO
XUMUYECKUM CBOMCTBAM METAJIJIOB U HEMETAJIOB,
[0 PpPacroO3HAaBAaHUIO U TIOJYYEHHUIO COEIUHEHMU
METAJJIOB U HEMETAJJIOB  (B3aUMOJICHCTBUE
THIPOKCUA aJTIOMHHHUS C PAacTBOPAMH KHCJIOT H
nienoueld,). MpeHtudukanus  HEOPraHUYECKUX
BEIIECTB C  HCIOJB30BAaHHEM UX  (HU3UKO-
XUMUYECKUX CBOWCTB, XapaKTEePHBIX
KAaueCTBEHHBIX peakuui. KadecTBeHHBIE peaknuu
Ha cynbdar-, kapOoHAT- W XJIOPUI-aHUOHBI, Ha
KaTHOHBI METAJJIOB U KATHOH aMMOHUS

KonTposabHnas padora 2

CBoiicTBa HEOPraHMYECKUX BEIIECTB (MO pasieny
2)

Paznen 3. Teopernyeckue 0CHOBbI OPraHHUYeCKOH XHMHUH

Tema 3.1.
Knaccudukanus,
CTpOCHUE U
HOMEHKJIaTypa
OpPraHu4€CKuX BCHICCTB

Copep:xaHue y4e0HOro MmaTepuaJja

[Ipeamer OpraHUYeCKON XUMHUU: ec
BO3HMKHOBEHHME, pa3BUTHE€ U  3HAUCHHE B
MOJIy4€HUHU HOBBIX BEILIECTB U MaTepuanoB. Teopus
CTpPOEHUS OpraHMYecKuX coeauHeHuit A.M.
byrneposa, eé OCHOBHBIE MOJIOKECHUS.
CrtpykTypHble (OpPMYNBl OPraHUYECKHX BEIIECTB.
l'omonorus, wu3zomepus. Xumudeckas CBA3b B
OPraHWYECKUX COECIMHEHMSIX: KPaTHBIE CBSI3H, G- U
T-CBSI3H.

[IpencraBienue o KiacCUPHUKAIMN OPraHUYECKHUX
BEILIECTB. Homenknarypa OpPraHUYECKUX
COCTMHEHUHN (CHUCTEMaTHYeCKasi) W TPUBUAIBHBIC
Ha3BaHUs BAKHEWIIUX IPEICTAaBUTEIECH KJIacCOB
OPraHUYECKUX BEUIECTB

1,2

IlpakTnyeckmne 3aHATHS

[Ipaktnueckass pabdora Ne7. «Howmenknartypa
OPraHUYECKUX BEILECTBY.

O3nakomyieHHMe ¢  oOpa3llaMu  OpPraHUYecKUX
BEUICCTB U MaTepuaJlaMH Ha MX OCHOBE,
MOJIEITMPOBAHUE MOJIEKY] OPraHUYECKUX BEILECTB,
HaOMIo/leHMe M OINUCaHME JIEMOHCTPAIMOHHBIX
OTIBITOB I10 IPEBPAIICHUIO OPraHUYECKUX BEILECTB
OpyU HarpeBaHuM (IJIaBlieHHE, OOYIJIMBaHUE U
ropenue). CocTaBlieHHE MOJHBIX U COKpAIllEHHBIX
CTPYKTYPHBIX (OpPMYJI OpPraHMYEeCKHX BELIECTB
OTZENbHBIX KIJIACCOB, MCHOJb3Ys MX Ha3BaHMs IO
CUCTEMATUUYECKON M TPHUBHAJIBLHON HOMEHKJIATYpE
(3THINIEH, alleTUJIEH, TJIALIEPHH, ¢enou,
¢dopmanbaerua, YKCycHas KUCIOTa, TJIMIKH).
Pacuetsl mpocreiimieif (GopMyabl OpraHU4ecKOM
MOJIEKYJIBbI, HICXO/IS1 U3 2JIEMEHTHOTO cocTaBa (B %)

1,2

Pasnea 4. Yraesogopoabl

Tema 4.1.

‘ Conepxxanue y4eOHOro Marepuasia
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YrieBo1opoibl U ux
MPUPOIHBIE UCTOYHUKH

[Ipenenbuble yriieBoAOpo bl (aJKaHbI): COCTaB U
CTPOEHME, IOMOJIOTHYECKHI pAx. Meran u 3raH:
COCTaB, CTpOCHHE, (U3NYECKHEe M XUMHUYECKUE
CBOWCTBA (peakIMu 3aMelIeHUuss U TOPEHUs),
II0JIy4Y€HHUE U IPUMEHEHHUE.

Henpenenbusie YIJ1€BOI0POIbI (ankeHsl,
QITKa/IMCHBI, AJTKUHBI).

AJNKeHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHM
psan. OTWieH M TpONMJIEH: COCTaB, CTPOCHUE,
¢u3nyeckne W XUMHUYECKHE CBOWCTBa (peaxiuu
TUAPUPOBAHUS, TaJOr€HUPOBAHUS, TUIpaTalUH,
OKUCJICHHS U TOJIMMEpPHU3alliu) IOJIyueHUue H
MIPUMEHEHHE.

Ankanauensl: OyraaueH-1,3 u metmnOyraaueH-1,3,
XMMHUYECKOE  CTpPOEHHE, CBOHCTBA  (peaxius
MOJMMEpPU3aliK), TPUMEHEHHe (U1  CHHTE3a
MPUPOJHOTO U CHHTETUYECKOTO Kaydyka H
PE3UHBI).

AJNKUHBI: CcOCTaB U OCOOEHHOCTH CTPOEHUS,
FOMOJIOTHUECKUH  psl.  AUETHWIEH:  COCTaB,
XMMHUYECKOE CTpOEHHUE, PU3NUECKHE U XUMUYECKUE

CBOMCTBA (peakuuu TUAPUPOBAHUS,
raJIoreHUpPOBaHMUS, ruapaTanuu TOpEeHHs),
MOJIy4eHHE u IIPUMEHEHNE (ncTouHMK

BBICOKOTEMITEPATYPHOTO TIJIAMEHHU ISl CBApKH H
PE3KH METAJIIOB)

ApomaTHyecKre yrieBoaopo sl (apeHsl). berson u
TOJIyOJI:  COCTaB, CTpOe€HHE, (U3NYECKUE U
XMMHUYECKHE CBOMCTBA (peaKluu rajloreHupOBaHUS
U HUTPOBAHUS), I[OJIyYeHHUE U TPUMEHEHHUE.
TokcuuHOCTh apeHOB (BiMsHUE O€H307la Ha
opraHu3Mm 4esoBeka). ['eHeTHdyeckas CBs3b MEXIy

yTJIEBOIOPOJAMH, MPUHAISKAITIMHU K
Pa3IUYHBIM KJ1accaM.
[Ipuponnsie UCTOYHHUKHU YIJI€BOIOPOIOB.

[Ipupomuplii Ta3 W TONyTHbIE HE(TSHBIC Ta3bl.
Hedbts wu e€ mpoucxoxaenue. CrnocoOsl
nepepabOTKU  HEPTH:  MEPeroHka,  KPEKUHT
(TepMHUECKUI,  KATAJIUTHYECKHI),  MHUPOJIH3.
[IponykTsl epepaboTKu He()TH, UX TIPUMECHECHHUE B
POMBIILJICHHOCTH

u B ObiTy. KaMeHHBIII yroinb W MPOIYKTHl €Tro
nepepaboTKu

1,2

IIpakTHYecKne 3aHATHSA

Tema 4.2.
DU3NKO-XUMHYECKHE
CBOIiCTBa
YTJIEBOJAOPOJIOB

Conepxanue y4eOHOro Marepuasia

IIpakTHYecKHe 3aHATHSA

JlaboparopHas pabota Ne3 «CBolicTBa
YTJIEBOJIOPOJIOBY.

TpuBmnaneHass ¥ MeXIyHapoJaHAs HOMEHKIATYpa,
XMMHYECKHE CBOWCTBA, CIOCOOBI  MOJTYYEHUS
yriaeBoaopoaoB. [lonyuyenue sTuneHa u U3ydeHHE

1,2
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ero CBOWCTB. MojenupoBaHue MOJIEKYI U
XAMHUYECKHX MPEBPAIICHUI YIIeBOAOPOIOB (Ha
npuMepe JTaHa, STHJICHA, AaleTHICHA W Jp.) |
raJIOr€HOIIPOU3BOHBIX

Pazgea S. Kuciopoaocoaepxamme oprannyeckue coeuHeHus

Tema 5.1.
Crnuptsl. eHon

Conepxxanue yueOHOro Marepuaja

[IpenenbHble OJHOATOMHBIC CHUPTHI (METAHON H
9TAaHOJ). CTPOCHHUE, (DU3UYECKHUE M XHUMHUYCCKHUEC
CBOMCTBa (peakuuu C AaKTHUBHBIMHU METaJlIaMH,
raJIor€HOBOIOPOJAMH, TOPEHHE), IPHUMEHEHHUE.
Bonoponsblie cBS3U MEXIY MOJIEKYIAaMHU CIIMPTOB.
®uU3n0JIOTUYECKOE JeICTBHE METaHOJa U ATAHOJIA
Ha OpraHM3M 4YeJIOBeKa.

MHoroaroMHble  CIHUPTHI  (ITHICHIIIUKOIb |
TIIUIEPHH): CTPOCHUE, (PU3NYECKUE U XHUMUYECKUE
CBOMCTBa  (B3aUMOJEHCTBHE CO  UICIIOYHBIMU
MeTajjlaMu, KayecTBEHHast peaxuus Ha
MHOTOATOMHbIE  CHUPTHI).  DU3HOIOTHYECKOE
JNEUCTBHE HA OpraHu3M uenoBeka. IIpumeHenume
[JIMLIEPUHA U STHIICHTJIUKOJISL.

®enon. CrpoeHue MoOJEKynbl, (usnueckue u
XUMUYECKHe CBoWcTBa (eHoma. TOKCHYHOCTH
(deHona, ero (HU3MOIIOTHUECKOE JEHWCTBHE Ha
opranusM uesoseka. [Ipumenenue denona.

1,2

IIpakTnyeckmne 3aHATHS

Tema 5.2.
AJbIeruanl.
KapGoHOBBIE KHUCTOTHI.
CrnosxHbie 3(UpPBI

Conep:xaHue y4eOHOro marepuasa

Anbaerunel u KETOHBI (bopmanbaerusm,
areTanabACTU/l, alleTOH): CTpoeHue, (HU3MUECKHEe U
XMMHYCCKAE CBOWCTBA (pCaKIUU OKHCICHHUS H
BOCCTaHOBJIEHUS, Ka4yeCTBEHHBIE peaxium),
MOJIy4CHHUE W IPUMCHCHHE.

OIHOOCHOBHBIE peieIbHbIC KapOOHOBBIE
KHACIOTBI (MypaBbUHAs W YKCYCHas KHCJIOTHI):
CcTpoeHue, (DU3MYECKHE M XHUMHYECKHE CBOMCTBA
(obmue CBOMCTBA KHCJIOT, peakims
TepUHKAIMK), TOJYYCHHE H  IPUMCHCHHE.
CreapuHoBass W  OJICMHOBAas  KHCJIOTHI ~ KakK
IPEJICTABUTCIIA  BBICIINX KAapOOHOBBIX KHCIIOT.
Mpbl1a KaKk COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX
MOIOILIEE JIENCTBHE.

CrnoxHbie 3pUpbl KaK MPOU3BOJIHBIE KapOOHOBBIX
KACHOT. ['uaponu3 clnokHbIX 3PUpoB. JKHpHL.
lunponus KUPOB. [Tpumenenue KUPOB.
buonorudeckast poib )KHPOB.

1,2

IIpakTHYecKHe 3aHATHSA

Tema 5.3.
YrineBoasl

Conepxanue y4eOHOro Marepuasa

VYraeBonpl: cocTaB, KiIacCU(pHKaIMS YriIeBOJOB
(MoHO-, M- W monucaxapunibl). [nrokoza —
MIPOCTEHUIINI MOHOCaxXapuu: 0COOCHHOCTH
CTPOEHHUSI MOJIEKYJbI, (PU3NYECKHE U XUMUYECKHE
CBOMCTBA TJIFOKO3bI (B3auMoielicTBHE c

1,2
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rugapokcuaoM meau (1), okucieHne aMMHAuHBIM
pactBopoMm okcuma cepedpa (I), BoccraHoBICHUE,
OpO’KCHHE TJIFOKO3bI), HAXOXKJICHHWE B TMPUPOJE,
MPUMEHEHHUE TJIOKO3bI, OHMOJIOTHYECKas pOJib B
JKU3HEICATEIIbHOCTH oprasmsma YeJIoBeKa.
dortocunTe3. PpyKTO3a KaK H30MEP TITFOKO3HI.
Caxapo3za —  TMpeACTaBUTENb  JUCAXApPHUIOB,
TUAPOJIU3 Caxapo3bl, HAXOXKJICHUE B TPHPOJC U
IPUMCHCHUE.

[Monucaxapuapl: Kpaxmaal ¢ IEJUII0J03a  Kak
npupoaHbie ToauMepbl. CTpoeHHe Kpaxmaia Hu
IIEJUTIONO036I, (PH3MYecKre U XHMHUYECKHUE CBOMCTBA
KpaxMajna (TUIpOJIN3, KAa4eCTBCHHAs PEaKIUs C
HOJIOM).

HpaKTuquKue 3aHATUSA

Tema 5.4,
DOU3UKO-XUMHYECKIE
CBOMCTBaA
KHUCJIOPOI0COACPKAIINX
OPraHN4YeCKUX
COCAUHCHHI

Conepxxanue yueOHOro Marepuaja

HpaKTuquKue 3aAHATUSA

[Ipaktnueckas pabora Ne8. «Homenknatypa
KHCIIOPOI0COIEPKAIINX OpPraHUYECKUX
COECIUHEHUI».

TpuBuanpHass W MEXIyHApOJHAsT HOMEHKJIATYpa,
XUMUYECKHE CBOWCTBA, CHOCOOBI  TOJIYYCHHUS
CnupTOB W (HEHOJIOB, KapOOHOBBIX KHCIOT |
3¢upoB, anpaeruioB U kertoHoB. (CocraBiieHue
CXeM peakluuil (B TOM 4YHCIe MO MPEISIOKEHHBIM
LeNnoYKaM  MPEeBpALEHUI), XapaKTepU3yIOUIUX
XUMHUYECKHE CBOMCTBAa KHCIOPOJIOCOAEpKAIINX
OPraHNYeCKUX COCTMHEHUMN

[Ipaktuueckass padotra Ne9. «Xumuueckue U
¢u3nyeckue CBOWCTBA  KHCIOPOIOCOIEPIKAIINX
OPraHUYECKUX COCITUHCHHUS.

[IpoBencuue, HaOJroIeHNEe u OTIMCaHKE
JICMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
Ka4eCTBEHHBIE PEAKIUU OJHOATOMHBIX CITHPTOB
(oxkucnenne osraHonda okcumom  memu (1)),
MHOT'OaTOMHBIX CIIUPTOB (B3aMMO/ICHICTBHE
rimnepuna ¢ ruapokcunom meau (1)), ansaerunmsos
(OKHCICHHE aMMHAa4YyHbIM  PAacTBOPOM  OKCHJA
cepeopa(l) u  rugpokcumom  memu  (II),
B3aMMOJICHICTBHE Kpaxmaja C HOJOM), W3Yy4CHHE
CBOWCTB pacTBOpa YKCYCHOM KHUCIIOTHI

1,2

Pa3nes 6. AsoTcoaepskamue OpraHu4ecKue coeJHHeHH

Tema 6.1,
AMMWHEL.
AMMHOKHCIIOTBHI.
benku

Conepxanue yueOHOro Marepuasa

AMUHBIL: METHJIaMUH - IIPOCTEUIINI
IIPEACTaBUTENIb AMUHOB: COCTaB, XUMHYECKOE
CTpOeHHE, (PU3MYeCKHe U XUMHUYECKHE CBOMNCTBA,
HaXOXKJIEHUE B IIPUPOJIE.

AMMHOKHCIIOTHl Kak aM@oTepHble OpraHMYecKHe
coenvHeHUsA. PU3MUECKUE U XMMUYECKUE CBOWCTBA
AMUHOKHCIIOT (Ha rpumepe TJIUIMHA).
buosiornueckoe 3HAYCHHUE AMUHOKHCIIOT.

1,2
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IlerrTuael.

benku kak npuponHsle nosmMepsl. IlepBruunas,
BTOpUYHAsE M TPETUYHAsA CTPYKTypa OEJIKOB.
XVWMUYECKUE  CBOMCTBA  OCIKOB:  THIPOJIH3,
JICHaTypanus, Ka4eCTBEHHbIE PEaKIIUK Ha OeNKH

HpaKTuqecKue 3aHATUSA

[IpakTnueckas pabora Nel0. «CBoiicTBa
a30TOCOJIEPKAIMX OPTAHUYECKUX COEAUHECHUIT».
®u3nyeckue M XMMHUYECKHME CBOWCTBA aMHHOB
(peakuuu ¢ KUCIOTaMH U TOPEHUS) U aMUHOKHUCIIOT
(na npumepe rinuuuHa). Habmtonenue u onucanue
JIEMOHCTPAIIMOHHBIX OMBITOB: JIeHATypalusi OEJIKOB
IIPY HarpeBaHMM, [[BETHbIE PEAKIIH OEJIKOB

1,2

Pa3nes 7. BoicokoMoJIeKyJISIpHbIE COeANHEHUSI

Tema 7.1.
ITmacTMaccel.
Kayuyxu. BonokHna

Conepxxanue yueOHOro Marepuaja

HpaKTuquKue 3aHATUSA

[Ipaktnueckass pabora Nell. «CuHre3, aHammu3 u
KIaccuuKaIus BBICOKOMOJICKYIISIPHBIX
COCTMHEHUI»

OCHOBHBIE TTOHSITHS XUMHH BBICOKOMOJICKYIISIPHBIX
COCIIMHEHUI: MOHOMEp, TIOJHMEp, CTPYKTYypHOE
3BEHO, CTENECHb  IOJMMEpPHU3AINH,  CPEIHSIS
MoutekyssipHast Mmacca. OCHOBHBIE METOJIbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COeIMHEHU N -
MOJIMMEPHU3aLUs U TOJIUKOHICHCAIHS.
O3zHakomjieHHEe C oOOpa3lamMd TMPUPOIHBIX H
HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAaCC, Kay4yKOB:
JIaCTMACChl (monuaTHIIEH, MOJIUTIPOTTUIICH,
MOJIMBUHUIIXJIOPU], TIOJTUCTUPOIT); HATYpaJbHBIN U
CUHTETHYECKHE Kay4dyKu (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIII ¥ W3OIPEHOBBIN);  BOJIOKHA
(HaTypanabHBIC (XJ10TIOK, IEPCTh, mENK),
UCKYCCTBEHHbIE (aQIleTaTHOE BOJIOKHO, BHCKO03a),
CHHTETUYECKHE (KAIPOH M JIABCaH)

1,2

KonTpoabsHnasi padora 3

CTpyKTypa ¥ CBOMCTBA OPraHMYECKHMX BEIIECTB (110
pazzaenam 3-7)

2

IpodeccuonaTbHO OPHEHTHPOBAHHOE COepKaHHE (CoAep:KaHUe PUKJIATHOTO MOTYJIs)

Pa3jnen 8. Xumus B ObITY H NPOU3BOICTBEHHOI 1eSITEJILHOCTH YeJIOBEKA

Tema 8.1.
XUMHYECKHE
TEXHOJIOTUHU

B MMOBCEIHEBHOMU
1 TIpo(hecCuOHANBHOM
JIeATEIIbHOCTH YeI0BeKa

Conepxanue yueOHOro Marepuaja

[IpaBuna HKOJIOTMYECKU 1enecoo0pa3zHoro
NOBEJICHNS B OBITY U TPYJOBOH JEATEIBHOCTH B
LENAX  COXPAHEHHS  CBOEro  3J0POBbS W
OKpY)KAIOIIE TNPUPOJHOM Cpelbl, OMACHOCTh
BO3JECHCTBUSA Ha KUBBIE OpTraHu3MBI
OPraHMYECKHUX BEIIECTB OTAEIBHBIX KJIACCOB
(yrneBosiopo/isl, CIIMPTHI, (beHonsbl,
XJIOPOPraHWYECKHE IMPOU3BOJHBIE, aJIbACTUABI U
Ip.), TOKa3aTeab  MNPEAeNbHO  JONYCTUMOM
KOHLIEHTPALIUU U €TO UCIIOJIb30BAHNUE.

Ponp xumum B 00eCHEUEHMH 3KOJIOTHYECKOH,
SHEpPreTHYecKoil M MuieBod  6e30macHOCTH,

1,2
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pa3BUTUU  MEIUIIMHBI, CO3JJaHUU  HOBBIX
MarepuaioB (B 3aBUCHUMOCTH  OT  BHJA
MpodecCHOHAILHON ~ JIeATENBHOCTH),  HOBBIX
HCTOYHUKOB SHEPTUU (anbTepHATUBHBIC
UCTOYHUKUA dHeprum). lloHsTue o Hay4dHBIX
METOJaxX TIO3HAHUS BEHIECTB M XUMHUYECKUX
peakuwmii. IlpencraBienuss 00 OOMMX HAYYHBIX
MPUHITUTIAX MIPOMBIIIIICHHOTO MOJTYYEHHUS
BOKHEUIIINX BEILIECTB (Ha npuMepax
NpPOU3BOJCTBA AaMMHaKa, CEPHOM  KHUCJOTHI,
METaHOJIa).

XumHusi W 370pOBhE  UENOBEKA:  IMpaBUiIa
0€30MacHOT0  MCMOJb30BaHUS  JIEKAPCTBEHHBIX
npenapaToB, OBITOBOW XHUMHUU B TOBCETHEBHOMU
KU3HU

HpaKTuquKue 3aHATUSA

[IpakTnueckas pabora Nel2. «IIpumeHenue
XHUMHUYECKUX BEIIECTB W TEXHOJOTHH C Y4eTOM
Oymymiei mpodeccuoHaTbHOU NEeATeTEHOCTHY.
Pemenune keiic-3amay 1Mo TemaMm: IHILEBbIE
MPOIYKTHI, OCHOBBI PAIMOHAIBHOTO TTHTaHUS,
BaXHEWININIE CTPOUTENBHBIE W KOHCTPYKIIMOHHBIC
MaTepuabl, CEJIbCKOXO3SIICTBEHHOE
MPOU3BOJICTBO,  KPAacKH, CTEKJIO, KepaMuKa,
MaTepuanbl A AJIEKTPOHHUKH, HaHOMAaTepuabl,
TEKCTUJIbHBIE BOJIOKHA, HCTOYHUKU OSHEPrUH,
OpraHMuYecKhe U  MHUHepalbHble  YIOOpEHHs,
JIEKapCTBEHHbIE U KOCMETHYECKHE IIperaparsl,
ObITOBasi XUMHMSI, MaTepHallbl U3 UCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH.

3amura: IlpencraBnenue pe3yiabTaTOB peEIICHUS
Kelc-3a7au B (hopMe MHUHH-IOKIAAa (JI0MmycKaeTcs
UCIIOJIb30BaHUE IPaPUUECKUX U MPe3eHTALUOHHBIX
MaTepHaJIOB)

1,2

Bcero

72
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3. YCJOBUA  PEAJIM3AIIMMA  TPOI'PAMMBI  YUEBHOU
JUCHUIIJIMHBI YI1.09 XUMMUSA

3.1. MarepuanbHO-TeXHUYECKOE 00ecreueHne

Jlis peanu3aiiyi IpoTrpaMMbl JTUCHUIUIMHBI JOJDKHBI OBITH MPENyCMOTPEHBI
CJIelyIOIINe CHelUalbHble MOMEUIEHUs: YUeOHbIH KaOWHET XUMUU W/UIU y4eOHOU
XUMUYECKOU Ta00paTopuHu.

OddexTuBHOCTh  TpenojaBaHus  00IIe00pa3oBaTENBLHON  JTUCIUIUIMHBI
«XWUMUSA» 3aBUCUT OT HAJIMYUS COOTBETCTBYIOIIETO MAaTEpPHAIbHO-TEXHUYECKOTO
OCHAIICHHSI. ITO OOBICHIETCS OCOOCHHOCTSIMU JAUCIUIUINHBI, B IEPBYIO O4Yepe/b, €€
OKCMIEPUMEHTAIBHBIM  XapaKTepoM, [IUPOKAM  CIEKTPOM  TNPUMEHEHHS |
NpaKTUYECKOM  3HAUYMMOCTBIO.  PekoMmeHmyemoe  MaTepuaTbHO-TEXHUYECKOE
oOecrieueHne KkaOWHETa XUMHUM H  XHMHYECKOM J1abOpaTOpuu  BKITIOYAET:
CTCIIMATU3UPOBAHHYIO MEOEIh M CUCTEMbl XpaHCHUS, TEXHUYCCKUE U AJICKTPOHHBIC
cpeacTBa  OOy4YeHHs,  JE€MOHCTpAallMOHHBIE  y4eOHO-HArJsiAHBIE — TocoOwus,
JEMOHCTPAIIMOHHOE O00O0pYyJI0BaHHE U MPHOOPHI, JaOOPATOPHO-TEXHOJIOTHIECKOE
o0opynoBaHUe, JA0OPATOPHYI0 XHUMHUYECKYI0 TMOCYAdy, Mojaenu (0ObeMHBIE U
IUIOCKHME), HaTypajlbHble OOBEKTHl  (KOJUIEKIIMH, XHMHUYECKHE  PEaKTHUBBHI),
o0opy1oBaHHE JTAOOPAHTCKOM.

3.2. HudopmanuoHHoe odecriedeHUE PeaTu3alMu MPOrpamMmMbl

1. Jlns peanuzanyu mporpaMMbl OMOMOTEUHBIH (OHJ 00pa3oBaTeIbHOM
OpraHM3alMH JOJHDKCH MMETh TEYaTHBIC W/WIW JJIEKTPOHHBIE 00pa3oBaTelIbHBIE U
MHPOPMAIIMOHHBIE  PEeCypChl,  pPEKOMECHJOBAaHHBIC JUISI  HWCIOJB30BaHHS B
00pa3oBaTeIHLHOM IPOIECCE, HE CTapIle S5 JIeT C MOMEHTA M3IaHMs.

2. Pexomenyembie NeYaTHBIC U3JIaHUS o peanzanuu
o01reo0pa3oBaTeIbHON  TUCIUTIIIUHBI NpEJCTaBIeHbl B METOIMYECKHUX
PEKOMEHAIUSAX TI0 OpPTaHU3aINH 00yUeHHUS.

3.3. MHudopmanmonnoe obecreueHne 00ydeHus
[lepeyenbp y4eOHBIX W3JAHUNA, HUHTEPHET — PECYPCOB, OMOIHUTEIBHOMN
JTUTEpaTypPHI.

OcCHOBHBIC HCTOYHHKHU:

1. Xumus : 6a30BbIM ypOBEHbB : YUEOHUK JI1 00pa30BaTelbHbIX OpraHu3alui,
peanu3yomux o0pa3oBaTelibHbIe MPOrpaMMbl  CPEAHEro  Mpo(dheCcCUOHAIBHOTO
obpazoBanus / I'. E. Pygsutuc, ®. I'. ®enpaman. — Mocksa : IIpocsemenue, 2024.
— 336 c. : 1. — (Yuebnuk CII10).
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2. XuMus : 0a30BBI ypOBEHb : TPEHHUPOBOYHBIE M IMPOBEPOYHBIE PAOOTHI :
yueOHOe mocodue, pazpaboTaHHOE B KOMILJIEKTE ¢ YYCOHUKOM JJisl 00pa30oBaTEIbHbBIX
OpraHM3alMii,  peamu3ylIuX  Oo0pa3oBaTelbHBIE  MPOTPAMMBI  CPEIHEro
npodeccuoHanbHoro oopazoBanusi / A. M. Paxenkuit. — Mocksa : [IpocBemienue,
2024, — 80 ¢. — (Yuebnuk CII0).

JlonoTHNTEIbHbIe HCTOYHUKH

1. Xumust: y4eOHHK Ui CpeaHero mnpodeCCHOHAIBHOIO o0pa3oBaHus /
10. A. Jlebenes, I'. H. ®aneeB, A.M. 'ony6eB, B. H. llanmoBan; mnox o6miei
penakmueit I'. H. ®aneeBa. — 2-e uzn., mepepad. u nomn. — Mocksa : U3naTenbcTBO
Opaiit, 2024. — 431 c. — (IlpodeccuonanrHoe obOpazoBanue). — ISBN 978-5-
9916-7723-3. — TexkcTt : anekTpoHHbI // OOpa3zoBarenpHas miatdopma FHOpaiT
[caiiT]. — URL.: https://urait.ru/bcode/537876

2. Xumusl. 3a1ayHuK : ydueOHOe rocooue TUTS CPEIHETO

npodeccroHaabHOro oOpaszoBanusi / mox obmed penakumein ['. H. @aneeBa. —
MockBa : WMzmarensctBo  FOpaiir, 2024. — 238c.— (IlpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-9916-7786-8. — Tekct : »SiIeKTpOHHBIH //
Oopa3zoBatenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561902

3. Auncdunorenoa, U. B. Xumusa: y4eOHUK U TPAKTUKYM IJIsI CPEIHETO
npodeccroHaIbLHOTO oOpazoBaHus / U. B. Aadunorenosa, A. B. ba0Gkos,
B. A. TlonnkoB. — 2-¢ wu3xa., wcnp. u jgon. — Mocksa : M3garensctBo IOpaiiT,
2024. — 291 c. — (Ilpodeccuonanbuoe oopazoBanue). — ISBN 978-5-534-11719-6.
— Texct : snextponnsiit / ObpazoBatenbHas mwiatdopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/562501
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4, KOHTPOJIb M OILEHKA PE3YJIIBTATOB OCBOEHUA
JANCIHUIIJIMHBI YII.09 XUMUA

Kontpons u olieHKa pe3yiabTaTOB OCBOCHUSI Yy4€OHOW AMCITUTLIMHBI

OCYHCCTBIIACTCA MPCIIOAaBaTCIICM B IIPOLCCCC MPOBCACHUA NPAKTHUICCKUX 3aHATUU U
a TaKXKE BBIIIOJHCHUA O6y‘IaIOHlI/IMI/IC$I

1a0opaTopHBIX paboOT, TECTUPOBAHUS,

VMHJVMBUAYAJIbHBIX 33/1aHUM, IPOEKTOB, UCCIEAOBAHUN.

Oob6masi/npodeccuonanbHast Pasnen/Tema Tun oneHoYHbIX
KOMIIeTeHIUs MeponpusTHI
OK 01. Beibupare cmoco6sr | Tema 1.1-1.7
peleHus 3amay | Tema 2.1, 2.2
npoecCuoHAIBHON Tema 3.1
NEeSTETPHOCTH TpuMeHuTenbHo K | Tema 4.1
pa3IMYHBIM KOHTEKCTaM Tema 5.1-5.4
Tema 6.1 TectupoBanue
Tema 7'1 YcrHbIi OIpoc
Teuma 8‘1 Permenne pacu€THbIX 3a1a4
: Habmroenue 3a X010M
OK 02. Vicrions3oBath | Tema 1.2, 1.4, 1.6, 1.7 A A
BBITIOJTHEHUS TIPaKTHKO-
COBPEMEHHBIE CpeAcTBa IMoOucKa, | Tema 2.1, 2.2 N
OPHUEHTHPOBAHHBIX 3aIaHHUI
aHanu3a u unrepnperanuu | Tema 4.1, 4.2
EhOpMATIH i | Tera 5.2-5.4 [IpencraBnenue pe3yabTaToB
’ MPaKTUYECKUX M JTa0OPaTOPHBIX
nHpopManmonHueie  TexHojoruu | Tema 6.1
T 71 pabot [TpoBenenue
TUIs BBITIOJTHEHUS 3amau | Tema 7.
PODHECCHOBATBEO Tema 8.1 XHUMHYECKOTO IKCIIEPUMEHTa
’ Brimonnenue
JeSITEIbHOCTH
OK 04 Tema 1.7 KOHTPOJILHEIX
D¢ dexTuBHO B3ammMoeiicTBoBarh | 1eMa 2.1, 2.2 pabor 1o
e EoraT Tesa 4.1 4.2 paznenam JUCIUTIAHBI
p B KOJUICKTHBC U Tema 5'2’ 5'4 Ouenka CaMOCTOSITEITBHO
KOMaHJe Tema 6'1 ' BBIIIOJIHEHHBIX 3aJaHUi
Teuma 7'1 3amuTa pemeHus Keic-3aaad (¢
Tena 8'1 Y4EeTOM Oymymiein
= . npodeccroHanbHO I
OK 07. CogpetictBoBath | Tema 1.7 pod
. JIEATETHLHOCTH)
COXPaHECHUIO okpyxatome | Tema 5.1 BLIIO/HCHIC e
cpebl, pecypcocbepexenuto, | Tema 8.1 IPOMESKYTOUHOM ATTECTAIH
MPUMEHSTH 3HAHUSI 00 U3MEHEHUN
KIIuMarTa, TIPUHIIUTIBI
OepeKIIMBOTO MIPOU3BO/ICTBA,
3bdeKkTUBHO  JAEHUCTBOBaThH B
Ype3BhIYANHBIX CHUTYAIIUSIX
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