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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN MPOT'PAMMBI OBIIIEOBPA3OBATEJLHOM
JUCIHUIIVIMHBI O/1.07 XUMMUA

1.1. MecTto aMCHUIVIMHBI B CTPYKTYpe OCHOBHOH NpodeccMOHAJbHOH 00pa3oBaTeibHOM
NMpOrpamMmbl

O6meo6pazoBarenbHas aucuumuinaa  OJ[.07  Xumus  sBiOseTcs  00sA3aTENIBHOW — YacThIO
001meo0pa3oBaTeIbHOTO IMKJIAa 00pa3oBaTelabHON mporpammbl B cooTBerctBUuM ¢ OI'OC CIIO
crenranbHOCTU 26.02.05 IkcruryaTauus Cya0BbIX IJHEPreTHYeCKUX YCTAHOBOK

Lenu u n1anupyemMble pe3y/ibTaThl 0CBOEHHUS THCIHUIIIUHBI:

1.2.1 Heanb aucMnIMHbI

Conepxkanne mporpammbl obmeodpazoBatenbHold auctuiummabl OJ[.07 XuMus HarpaBiaeHO Ha
JOCTH)KEHHE PE3yJbTaTOB €€ M3ydeHHss B cooTBeTcTBUM ¢ TpeboanusiMu OI'OC COO c yuerom
npodeccuonanbHor HanpasiaeHHOCTH OI'OC CIIO.

3agaun AUCHUNJIMHBI:

1) chopMupoBaTh MOHUMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHMSI XUMUYECKUX MPOIIECCOB U SBJICHUN
B OKpYJKaloliel cpene, IEJIOCTHONM HAyYHOM KAapTHHBI MHpA, B3aUMOCBSI3U M B3aWMO3aBHCHUMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHUS COCTABIATh (DOPMYITBI HEOPTAHMUECKUX U OPTAaHMYSCKUX BEIICCTB, YPABHCHHUS

XUMHUYECKUX peakUuuid, OOBACHATh HMX CMBICI, MHTEPIPETUPOBATH PE3YNbTAaThl XHUMHUYECKUX
9KCIIEPUMEHTOB,
3) chopmupoBaTh HaBBIKM MPOBEACHHS TMPOCTEUIINX XUMHUYECKUX OKCIEPUMEHTAIbHBIX

UCCIIEIOBaHUM ¢ COOIIOACHUEM IpaBWJI OE30MAaCHOTO OOpalleHHUsl C BELIECTBAaMH U JabOpaTOPHBIM
00opynOBaHUEM;
4) pa3BUTh YMEHHUs UCIOJIB30BaTh HMH(DOPMAIIMI0 XUMHYECKOTO XapakTepa W3 Pa3IHIHBIX
HUCTOYHUKOB;
5) cpopMupoBaTh yMEHHS TPOTHO3UPOBATH MOCIEACTBUS CBOEH ACATEIBHOCTH U XHUMHUYECKUX
IPUPOJHBIX, OBITOBBIX U MPOM3BOJICTBEHHBIX MPOLIECCOB;
6) cpopMUpOBaTh MOHUMAHKE 3HAYUMOCTH JTOCTHKCHUN XUMUYECKONW HAYKU M TEXHOJIOTHH IS
Pa3BUTHS COLMATBHOM U IPOU3BOJICTBEHHOM cdep.
1.2.2. Ilnanupyemble pe3yJbTATbl OCBOEHHSI 0011e00pa30BaTe/bHON JUCHMUIUIMHBI B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Kon u | Ilnanupyemsblie pe3yabTarbl 0CBOCHUA IUCHUIIINHbBI

HAaMMEHOBaHHeE

(popMupyembIx Oo0mme JAucuunimHapHbie

KOMIIETeHI U

OK 01. Beibupats | JInuHOCTHBIE pesyabrarsl | JIucHunIMHAPHBIE pe3yabTaThl

CIOCOOBI  pElIeHUs | AOJLKHBI OTPaKaTh B YACTH: JOJI)KHBI OTPAKATH:

3a/1a4 TPYA0BOIr0 BOCIIUTAHUSA: IP6 01. c(hOpMHUPOBAHHOCTh

npo(ECCHOHANBHON | — TOTOBHOCTH K Tpydy, | IPEICTaBJICHUI: O  XHMHUYECKOH

JEATCIIBHOCTH OCO3HaHME [[EHHOCTH | COCTABJIAIOLIEH €CTECTBEHHOHAYYHOU

NPUMEHUTEIIBHO K MacTepcTBa, TPYAOII00ue; KapTHUHBl MHUpA, pOJIW XHMHUU B

Pa3IM4YHBIM — TOTOBHOCTb K  AaKTHBHOMH | IO3HAHWU  SIBJIEHUWA TPUPOABI, B

KOHTEKCTaM IESITCIBHOCTHU (i)OpMHpOBaHI/II/I MBINIJICHUA u
TEXHOJOTHYECKON n | KYJIbTYpPBI JMYHOCTH, cc
COIMATHFHOM (hyHKIIMOHATEHOM TPaMOTHOCTH,
HaIlpaBJI€HHOCTH, HCOGXOEHMOﬁ JJIA peICHUA
CIIOCOOHOCTEL HNHUIIUUPOBATD, MMPAKTUYCCKUX 3aad U SKOJIOTHYCCKU
IIaHUPOBATH u 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
CaMOCTOSTENIFHO BBITIONHATH | 30POBBLIO M IPUPOIHOM CPENE;
TaKyI0 J€ATCIbHOCTD, 11P6 02. BJIaACHUC CHCTEMOH

XUMHUYECKUX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAT A0 E




HHTEpEC K  pasiIM4HBIM
chepam mpodeccuoHaTbHOM
ACATCIIBHOCTH.

MeTtanpeaMeTHble pe3yJbTaThl
JAOJIKHBI OTPAXKATD:
OBjajieHHe YHHUBEPCATbHBIMH
yuyeOHBIMH TO03HABATEJIbHbBIMH
JeHCTBUSIMH:

a)

0a30BbIe JOTHYecKHue

JelCcTBHSA:

CaMOCTOSTEIILHO
(bopmMynHupoBaTh "
aKTyaJIM3UPOBaTh MPOOIIEMY,
paccMmarpuBaTh ee
BCECTOPOHHE;
yCTaHaBJIMBATh
CYIIECTBEHHBIN NMPHU3HAK TN
OCHOBaHMS JJIsl CpaBHEHHS,

KJIaCCU(PUKALINH u
0000IIIEHHS;

OTIPE/ICIISATh LeIn
JIEATEILHOCTH, 3a/1aBaTh

rnmapamMeTpbl U KPUTEPHUH HX
IOCTHKEHHUS,

BBISBIIATh 3aKOHOMEPHOCTH U
MIPOTHBOPCYUS B
paccMaTpuBaeMbIX SIBIICHUSX;
BHOCUTb  KOPPEKTHBBI B
JIeSITENLHOCTD, OLICHUBATh
COOTBETCTBUE  PE3YJIbTAaTOB
LEesM, OLIEHUBaTh PUCKHU
MOCJIEICTBUM JESATEIHHOCTH.

0) 0a3oBbBIE
HCCJIeIoBaTeIbCKHeE e CTBHS:

BJIaACTh HAaBBIKaMH yqe6Ho—

HCCIIEI0BATENBCKON 5
MPOEKTHON  JEATEJIbHOCTH,
HaBbIKAMH paspelieHus
npobem;

BBISIBIIATD MPUYUHHO-
CIEACTBEHHBIE  CBSI3U U
aKTyaJIN3UPOBATH 3ajaqdy,
BBIIBUTaThb  TUIOTE3y €€
pelIeHus, HaXOJIUTh
apryMEHTBI JUTSt
JI0KA3aTeNbCTBA CBOHX
YTBEPKICHUM, 3a/1aBaTh
mapamMeTpsl W KPUTEpPUU
peLIeHUS;

aQHAJM3UPOBAThH TOJTyYEHHBIE
B XOJ€ PpEIICHHUs 3aJayu
pe3yNbTaThl, KPUTHUYECKH
OLICHUBATh 1704

MOHSATHS (XMMUYECKUH JIEMEHT, aTOM,
9JIEKTPOHHAsT 000JI0YKA aToMma, S-, p-,

d-3reKTpoHHBIE OpOHMTaIM aTOMOB,
VIOH, MOJICKY1a, BAJICHTHOCTH,
ANIEKTPOOTPULIATEILHOCTh,  CTEHCHb

OKHCIICHUsI, XMMHUYECKasl CBSI3b, MOJIb,
MOJISIpHAsE Macca, MOJIAPHBIA 00BeM,
YTJIEpOIHBIH CKelleT, PyHKINOHATIbHAS
rpymnma, paauKani, U30Mepusi, U30MepPHI,

TOMOJIOTMYECKUNA  psif, TOMOJOTH,
yIJI€BOIOPObI, KHUCIIOpPOJI- u
a30TcoJieprKallne COETMHEHUS,

OMOJIOTUYECKH aKTHBHBIC BEIIECTBA
(yrneBompl, KMpbI, OCJIKH), MOHOMED,
oJumMep, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COETUHEHMUS,
KPUCTAJUTMYECKasi  peIIeTKa, THIIBI
XUMHUYECKHUX peaKkil (OKUCIUTEIBHO-
BOCCTaHOBUTEIILHBIE, 9K30-H
9H/I0TEPMHUECKUE, PEaKIUd HOHHOTO
oOMeHa), pacTBOp,  AJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAs
JIFCCOIIHALIHS, OKHCIIUTEIb,
BOCCTaHOBUTEIIb, CKOpOCTh
XUMHAYECKON pEaKIHuH, XUMHYECKOE
paBHOBECHE), TEOPUM M  3aKOHBI
(Teopusi ~ XMMHYECKOTO  CTPOCHUS
OpraHUYEeCcKuX BEIIIECTB AM.
byrneposa, Teopus
UIEKTPOIUTUYECKON  JAMCCOLMAIUM,
MIEpUOANYECKUI 3aKOH ..
MeHnieneeBa, 3aKOH  COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHI SA3BIK XUMUH,
(dakTomornueckue CBEIICHUS 0
CBOWCTBaX, COCTaBe, IOJIYYEHUU U
0e30MmacHoM HCIIOJIb30BaHUU
BOKHEHIINX  HEOPraHWYeCKHX U
OpPTaHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JeSATeIbHOCTH
YeJI0BEKa;

I1P6 03. chopMHpPOBAHHOCTH YMEHUH
BEISIBIISITh  XapaKTEPHbIC TPU3HAKU W
B3aMMOCBSI3b M3YYCHHBIX MOHSATHIH,
MIPUMEHSITh COOTBETCTBYIOIIHE
MOHATUS TPU ONHCAHUU CTPOCHHS U
CBOMCTB HEOPraHNYECKHUX nu
OpPraHMYeCKHX  BEIeCTB M  HX
MIpEeBpAaICHH; BBISIBIIATH B3aMOCBSI3b
XUMHUYECKUX 3HAHUM C MOHATHAMU U
MIPEICTABICHUSIMHU JIpyrux
€CTECTBEHHOHAYYHBIX IPEJMETOB;
I1P6 04. chopMUPOBAaHHOCTH YMEHUU
MCIOJIb30BATh HaMMEHOBAHUS




JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh H3MEHEHHE
B HOBBIX YCJIOBHSIX;

— yYMeTh NEpPEHOCUTh 3HaHUS B
MM03HABATEJIbHYIO "
MIPAKTUYECKYIO o0nactu
KHU3HEESITEIbHOCTH.

XUMHUYECKUX COCTUHEHUN
MEXKIyHApOIHOTO coro3a
TEOPETUYECKOU U NPUKIIAJHON XUMUHU
Y TPUBUAJIbHBIC HA3BAHMSI BaXKHEHIIINX
BEIIECTB (aTHIIEH, allETUIICH,
mmmnepus, QeHon, dopmanbaerus,
YKCYCHasi KHCJIOTa, TJIUIUH, yrapHbIA
ra3, YIJIEKHCIbI ra3, aMMHaK,
raiieHasi U3BeCTh, HeranieHasi U3BECTb,
NUTHEBAs COJIa U IPYTHX), COCTABIATH
(hopmMytbL HEOPTraHUYECKHUX u
OpraHUYECKUX BEIIECTB, YPABHEHUS
XUMHYECKHX PEaKIUi, OOBICHATh UX
CMBICJI; TIOATBEPXAAaTh XapaKTE€pPHbIE
XMMHYECKHE  CBOMCTBA  BEIUECTB
COOTBETCTBYIOIIMMU KCIIEPUMEHTAMHU
U 3aMUCAMH YPaBHEHUN XUMHUYECKHUX
peaKkIuii;

IIP6 0S. chopMUpPOBAaHHOCTH YMEHHI

YCTAaHABJINBATb IMPHUHAIJIC)KHOCTD
N3YUYCHHBIX HCOPTraHNUYCCKUX n
OpPraHu4YCCKuX BCIICCTB K

OTIpeNIeIeHHBIM KJIaccaM M TpyIam
COEJMHEHUH, XapaKkTepu3oBaTb HX
COCTaB M BaXXHCHIINE CBOMICTBA;
OIIpeIeNIATh BUbl XUMHUECKUX CBSI3EH
(xoBaJIeHTHaH, HMOHHas,
MeTaJUIn4yecKas, BOJOPOJHAs), THUIIbI
KPUCTAJUIMYECKUX PEHIETOK BEUIECTB;
KJaccu(puIUpoBaTh XUMHYECKHUE
peaxium;

I1P6 07. chopMHpPOBaHHOCTE YMEHMH
MPOBOJIUTH PACUYETHI 10 XUMHUYECKUM

bopmynam u ypaBHEHUSAM
XUMHYECKUX peakuui c
UCTIONIb30BaHUEM buznueckux
BEJIMYMH, XapaKTePU3YIOIINX
BEIIeCTBa c KOJIMYECTBEHHOM
CTOPOHBI: Macchl, obbema
(HOpMalbHBIE YCIIOBUS) ra3os,

KOJIMYECTBA BEIECTBA; HCIIOJIB30BATH
CUCTEMHBIC XMUMHUYECKUE 3HAHUA I
NIPUHATHS PEMICHHM B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsAX, CBA3AHHBIX C
BEIIECTBAMM M UX TPUMEHEHUEM.

OK 02.
Ucnonp3oBath
COBpPEMEHHBIE
CpelIcTBa  IOMCKa,
aHanMza u
MHTEPIIpETALUU
uHpopManun u
nH(pOpMaITMOHHBIC
TEXHOJIOTHUHI TUIS

JInuHoCTHBIC pe3yJabTaThl
JAOJIKHBI OTPAKaTh B YACTHU:
LHeHHOCTH HAY4YHOI'0 MO3HAHUS:

— c(hOopMHUPOBAHHOCTH
MHPOBO33PCHHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUA HayKHU 51

OOIIIECTBEHHOW  MPAKTHKH,

JucuuninHapueie  (IpeAMeTHbIE)
Pe3yJbTAThI M T0JKHBI OTPAKATH:
nP6 06. BIIQJICHUE OCHOBHBIMU
METOJIaMHU HAyYHOTO MTO3HAHUS
BEIIECTB M XHMHYECKUX SBJICHHM
(mabmonenue, HU3MEpPEHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE);

ITP6 07. chopMUpPOBAaHHOCTH YMEHUU
MPOBOJUTHh PACYETHl M0 XUMHYECKUM




BBIINIOJIHCHU A

3aga4

npodecCHOHATbHON

JACATCIIbPHOCTHU

OCHOBAaHHOI'O Ha Juajore
KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOCT'O MECTa B
MOJTMKYJIBTYPHOM MHDE;
COBEPILIEHCTBOBAaHUE
SI3BIKOBOM M YHTATEIILCKOU
KyJIbTYpbl ~ Kak  CpeACTBa
B3aUMOJICHCTBHUSA MEXITY
JIIOJIbMU Y TTIO3HAHUSI MUPA.

MeTtanpeaMeTHblie pe3yabTaThl
JAOJIKHBI OTPAXKATD:
OBiaseHHe yYHHUBEPCAIbHBIMH
Y4eOHBIMH I03HABATEJbHBIMH
NefiCTBUAMU:

B) pabora ¢ ungopmanmeii:

BJIaJCTH HaBbIKaMH
MOJIYUYCHU A I/IH(I)OpMaI_II/II/I us3
HCTOYHUKOB pPA3HBIX THUIIOB,

CaMOCTOSITEIIbHO
OCYIIECTBIIATH TIOUCK,
aHaJM3, CHCTEMATU3ALUI U
MHTEPIPETAIHIO

uHpopMau Pa3INYHbIX
BUJIOB u bopm
IIPEJCTABICHMUS;

CO3/1aBaTh TEKCTHI B
pa3nmuyHbBIX  Qopmarax ¢
y4eToM Ha3Ha4YEHUs
nHpopManuu W IEJEeBOMH
ayJauToOpuH, BbIOMpast
ONTHMAJIbHYIO bopmy
MIPEJCTABICHUS U
BU3YyaJlM3aliH;

OLIEHUBATh JIOCTOBEPHOCTH,

JICTUTUMHOCTDB I/IHq)OpMaI_II/II/I,
€€ COOTBECTCTBUEC IPABOBLIM U
MOPAJIIBHO-3TUYCCKUM

bopmynam u YPaBHEHUSAM
XUMHYECKUX peakuui C
HCIIOIb30BaHUEM buznuecKux
BEJIMYHH, XapaKTEPHUIYIOITUX
BEIIECTBA c KOJIUYCCTBEHHOM
CTOPOHBI: MAacCHI, o0bema
(HOpMasbHBIE YCIIOBUSA) rasos,

KOJIMYECTBA BEIECTBA; MCIIOJIb30BaTh
CHCTEMHbBIC XHMHUYCCKUE 3HAHUS IS
NPUHSITHS PEIICHHH B KOHKPETHBIX
KU3HCHHBIX CHUTYaIUsX, CBSI3aHHBIX C
BEILECTBAMH U MX IPUMCHEHUCM;

I1P6 08. chopMUPOBAHHOCTH YMEHHIA

IJIAaHUPOBATH u BBIIIOJIHSTh
XAMHYECKHUI 3KCIIEPUMEHT
(mpeBpatueHus OpraHUYECKUX

BEILIECTB NP HArpeBaHUH, MOJTyICHUE
TWJIEHAa U H3YYEHHE €ro CBOMCTB,
Ka4eCTBEHHBIE peaxuu Ha
QIBJETUABI,  Kpaxmall, YKCYCHYIO
KUCIIOTY; JeHarypanusi OenKoB NpHu
HarpeBaHuM,  LBETHbIE  PEaKLUU
0€JIKOB; MPOBOJIUTH PEAKIIMA HOHHOTO
oOMeHa, ompeneNniaTh Cpeay BOJHBIX
pacTBOpOB, KAUECTBEHHBIEC PEAKIINU HA
cynbdar-, KapOOHaT- U  XJOPHUJ-
AQHMOHBI, HA KATHOH aMMOHWSI; peIIaTh
9KCHEPUMEHTAIbHbIE 33]]aUH [0 TEMaM
"Metamns" u "Hemeramnwel") B
COOTBETCTBUM C NPaBUIAMHU TEXHUKHU
0e30MacHOCTH MpU  OOpallleHuu ¢

BEIIECTBAMHU u 71a00paTOpHBIM
o0opyI0oBaHUEM; MPEACTABIIATH
pe3yibTaThl XMUMHUYECKOTO
JKCIIEpUMEHTa B  (QopMe  3amucu
ypaBHEHUI COOTBETCTBYIOLINX

peakuuii U (GOopMyIHpPOBaTH BHIBOJIBI
Ha OCHOBE DTHUX PE3YJILTATOB;

HOpMaMm;
—  BuazeTh Hapercayy | PO 09. chopMHUpoBaHHOCTH yMEHHs

pacro3HaBaHus M 3aiuTh | AHATA3MPOBATH XUMHUYECKYIO

uHbOpMaLmy, nHQOpMALMIO,  MOJy4yaeMyKw U3

MH(OPMALIHOHHOI pa3HbIX HCTOYHUKOB (cpencTB

6e30IaCHOCTH JINYHOCTH. MaccoBon undopmarmy, CeTh

WurepHer u apyrue).
OK 04. DddextnBHO | JINUHOCTHBIE pe3yiabrTarhl | ucuuninuapusie  (nmpeaMeTHbIEe)

B3aUMO/IEHCTBOBATh
" pabortatb B
KOJUIEKTUBE u
KOMaH e

AOJIZKHBI OTPAKaTh B YaCTHU:
IPA’KAAHCKOI0 BOCIIMTAHUSA:

TOTOBHOCTb BECTHU
COBMECTHYIO JIESITEIbHOCTh B
WHTEpecax TPaKIaHCKOTO
00111eCTBA;

YMEHHE B3aUMOJICHCTBOBATH
c COIMaIbLHBIMU

HHCTHUTYTaMU B COOTBCTCTBUU

Pe3yJbTAThI U JOJKHBI 0TPAXKATH:
IIP6 08. chopMHpPOBAaHHOCTH YMEHHI

TUTAHUPOBATh U BBITIOJIHATH
XUMHAYECKHH JKCIIEPUMEHT
(nmpeBpareHus OpPraHUYECKUX

BEIIECTB [PH HAarpeBaHUU, MOJIy4YECHUE
STWJIEHa U H3Y4YEHHE €ro CBOMWCTB,
KauecTBEHHbIE peakuuu Ha
aNbJEerubl, Kpaxmal, YKCYCHYIO




c ux  (QyHKOUSIMH U
Ha3HAUYCHHUEM.

MeTanpeaMeTHble pe3yJabTaThl

JTOJZKHBI OTPAkKATh:

OBiaseHHe yYHHUBEPCAIbHBIMH

KOMMYHHMKATHBHBIMH

JeHCTBUSIMM:

0) coBMecTHAsI 1eATeJIbHOCTD:

— IIOHMMaThb H HCIOJIb30BaTh
MPEUMYIIECTBA KOMAaHIHOW 1
WHIMBHIYAIBHOU PaOOTHI;

— TpUHUMATH Leau
COBMECTHOH JCATEIBHOCTH,
OpraHU30BbIBATH "
KOOpJMHUPOBATh  JI€UCTBUS
o ee JIOCTYDKCHHUIO:
COCTAaBIIATh MJaH JEHCTBUM,
pacnpenesnsaTh pojau ¢ y4eTOM
MHEHUM YY4aCTHUKOB
o0cyx1aTh pe3yJIbTaThl
COBMECTHOH pabOTHI.

OBjaseHue yYHHBeEPCAJIbHBIMH

pPeryJsiTUBHbIMHU AeHCTBUAMM:

r) NpuHATHE ce0s1l W JAPYrux

JIoen:

— TpUHUMATH MOTHBBI H
apryMEeHThl JAPYIUX JIIOACH
MpU  aHajJu3€ pe3yJbTaToB
JEeITEIIbHOCTH;

— TIpU3HaBaTb CBOE IMpPaBO H
MpaBO JIpyrux JOJAed Ha
OIHOKU;

— pa3BHUBaTh CIIOCOOHOCTh
MIOHUMAaTh MHUpP C TMO3ULUU
JIPYTOro 4ej0BeKa.

KHCIIOTY; JeHaTypaiusi OEIKOB MpH
HarpeBaHWM,  LBETHbIE  pPEaKIHU
0€JIKOB; MPOBOJIUTH PEAKIIMA HOHHOTO
oOMeHa, OIpeAeNsTh Cpeay BOJIHBIX
pacTBOpPOB, KAUECTBEHHBIE PEAKIIUN Ha
cynbdar-, kapOoHAT- W  XJIOPHUJ-
AQHWOHBI, HA KATUOH aMMOHHUSI; PEIIaTh
9KCIIEPUMEHTAJIbHBIE 33a4U 110 TEMaM
"Meramuie" u  "Hemeramns") B
COOTBETCTBUM C IMpaBUJIAMU TEXHUKU
0€30MaCHOCTH TpH  OOpaIIeHUU C

BEIIECTBAMHU u J1a00paTOPHBIM
o0opyIoBaHuEM; MIPEJICTABIISTh
Pe3yJIbTaThI XUMHYECKOTO
JKCIEpUMEHTa B  (GopMe  3amucu
ypaBHEHUI COOTBETCTBYIOIINX

peaknmii 1 (HOPMYyTHPOBATH BBIBOJIBI
Ha OCHOBE JOTUX PE3YJbTATOB.

OK
CopelicTBOBaThH
COXPaHEHHUIO
OKpYyKaroleun
cpenpl,

07.

pecypcocOepekeHn
10, MIPUMEHSITh

3HaHUA
N3MCHCHUU

00

KJIIMMaTa, IpHUHIHIIbI

OepexIIMBOTO
IPOM3BOJICTBA,
3P PEeKTUBHO
JIECTBOBATH
Ype3BbIUATHBIX
CUTYaIHsIX

B

JInuyHoCTHBIC pe3yJabTaThl
JAOJIKHBI OTPa’KaTh B YACTHU:
IKOJIOTHYECKOr0 BOCTIMTAHMSA:

— c(hOopMHUPOBAHHOCTH
SKOJIOTUYECKOW  KYJIBTYPBI,
[IOHUMaHHE BIIMSTHUS

COIMATIbHO-3KOHOMHYECKHX
IIPOLIECCOB  HA  COCTOSIHUE
NPUPOJHON W COUHAIBHOMN

cpensl, OCO3HaHUE
I00aTBFHOTO XapakTepa
9KOJIOTHUECKUX TPOOIIEM;

— TUIAHUPOBAHHUE u

OCYILIECTBJIEHUE JIEVCTBUII B
OKpyXXarolllel  cpeae  Ha
OCHOBE 3HaHUA neynen
YCTOWUYHBOTO pa3sBUTHUA
YEJI0BEYECTBA;

JucnuninHapueie  (IpeAMeTHbIE)
Pe3yJbTaThl M J0JAKHbI OTPAXKATH:
11Po 01. c(OPMHPOBAHHOCTH
MPEJICTaBICHUM: 0 XUMHUYECKOHU
COCTABJIAIOLIEH €CTECTBEHHOHAYYHOU
KapTUHBl MHpa, pPOJM XHUMHUU B
MIO3HAHUM  SBJIEHUI MpPHUPOABI, B

(dhopmMupoBaHUH MBIIUICHUS u
KYJbTYpbI JINYHOCTH, ee
(YHKIIMOHATIEHOM IPAMOTHOCTH,
Heo0XoAuMOMn JUTS peleHust

MPAKTUYECKUX 337ad U HKOJIOTUICCKU
00OCHOBAHHOT'O OTHOILIEHHS K CBOEMY
3JI0POBBIO U IPUPOTHOIL Cpene;

I1P6 10. chopmHpOBaHHOCTH YMEHUN
COONIOaTh TpaBHia IKOJOTHYECKU
11eJ1ec000pa3HOro MOBEACHUS B OBITY U
TPYJIOBOH JEATEIFHOCTH B  IEJAX
COXpAaHEHHMsI CBOET0 370pOBbs U




— aKTHUBHOE HETpUsITUE
JEUCTBUMA, MPUHOCSIINX BPE
OKpY>Karolleu cpere;

— yMEHHE IIPOTHO3UPOBATH
HeOJIaronpusiTHbIC
SKOJIOTUYECKHUE TOCIEACTBUS
NpeANPUHUMAEMBIX
JEUCTBUM, IPEIOTBPALLATH
UX.

MeTtanpeaMeTHble pe3yJabTaThl

JAOJIKHBI OTPAXKATD:

OBiaseHue yHHBeEPCAIbHBIMH

Y4eOHBIMH I03HABATEJIbHBIMH

AeCTBUAMMU:

B) pabora ¢ undgopmanmeii:

— UCIIOJIb30BaTh cpenacTBa
WH(POPMAIIMOHHBIX u
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMMI B  pELICHUU
KOTHUTHUBHBIX,
KOMMYHHUKATHUBHBIX u
OpraHU3allMOHHBIX 3334 C
coOmrofeHneM  TpeOoBaHMM
3PrOHOMUKH, TEXHUKU
0e30I1aCHOCTH, TUTHCHBI,
pecypcocOepexeHus,
MPaBOBBIX M JTUYECKHUX
HODPM, HOPM
nH(}OpMaLMOHHON
0€30MacHOCTH.

OKPYKalollleW  NPUPOJHOU  Cpenbl;
YUUTBIBaTh OMIACHOCTB BO3/IEHCTBUA HA
JKUBBIC OPraHU3MBl  OIPEACIICHHBIX
BELIECCTB, [IOHUMAsl CMBICJI IIOKa3aTels
MpeeIbHON JIOITYCTUMOU
KOHLICHTpaL1H.

I[IK 4.9. Tlpunstue
Mep
IIPEAOCTOPOKHOCTH
JUTSt
IIPEAOTBPALLECHUS
3arpsA3HEHUs
MOPCKOM Cpeibl

IIpakTrueckuit OIIBIT:
BBITIOJIHEHUS] OpPraHU3allMOHHBIX
IpoLEeayp, HaIlpaBJIEHHbIX Ha
OXpaHy MOPCKOH cpezbl

YMeHusi: NOHUMAaTh CI0KHOCTh U
pa3sHO00pa3ueMOpPCKOl cpeibl
3HaHUS:

-BO3JIEHCTBUS, OKa3bIBaEMOE
CyJIOXOJICTBOM Ha  MOPCKYIO
cpeay, W BO3JCUCTBHE Ha HEe
AKCILTYaTallMOHHOTO W
aBapHUITHOIO 3arpsI3HEHUS

- OCHOBHBIE TIPOLIEAYPHI 110
3aIUTE OKPYKAIOLIEH cpebl

Hasrik: BBIINTOJIHECHUA
OpraHM3aIlMOHHBIX npoueayp,
HAIIPaBJICHHBIX HA OXPaHY MOPCKOMN
cpensbl

VYMeHre: NOHMMAaTh CHOKHOCTh U
pa3HO00pa3ueMOPCKOM cpeibl

3HaHue:

-BO3/ICUCTBHH, OKa3bIBaeMOe
CY/ZIOXOJICTBOM Ha MOPCKYIO Cpeiy, U
BO3/ICiiCTBHUE Ha Hee
IKCIUTYyaTAllMOHHOTO HJIM aBapHIHOTO
3arpsi3HEHUS

- OCHOBHBIE  IIPOLIEAYPBI
3aIIATE OKPYKAFOIICH CPeIbl

Io




2.1.

2. CTPYKTYPA U COJAEPX KAHUE OBIIEOBPA3OBATEJIBbHOM JTUCIHUILINHBI

O0bem 1MCHMIJIMHBI M BUABI Y4e0HOH padoThI

Bun yueOHo# padoThI

Oovem ¢ uacax

O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl JUCHHUILINHBI 65
OcHOBHOE co/lep:KaHue

B T.U: 57
TEOPETUIECKOE O0yUeHUE 41
MIPAKTUYECKUE 3aHATHS 10
nabopaTopHbIE 3aHATHUS 6
IIpo¢eccuona/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xkanue | 6
NMPUKJIAJTHOT0 MOYJIA)

B T.4..

TEOopeTHYecKoe 00yJIeHne 2
MIPAKTUYECKUE 3aHATHUS 4
IIpomexyTouHas aTrecTaums (Ouggepenyuposanusiii 3auem) 2
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2.2. TemaTnuyeckuii IVIaH U cofiep:kaHue o0meodpa3zoBareabHoi fucuumnasl O/1.07 XUMUA

IMpodeccuon | Popmupyembie
HaumenoBanue Conep:kanue y4eOHOIro MaTepuaa O0bem  |aJbHO- KOMIIeTeHIM U
pa3/iesioB U TeM JlabopaTopHbIe U NMPAKTHYeCKUe 3aHATHS 4acoB OPHUEHTHPOBA
HHOE
1 2 3 4
PA3JIEJI 1. TeopeTuueckne 0CHOBbI XMMHH 20
Tema 1.1 OCHOBHOE cO/Iep:KaHue 3
Ocnosupie  xumudeckue | Cojep:kaHue y4eOHO0 MaTepualia 1 OK 01
OHATHUA 54 3aKOHBI, | 1 | XuMuueckuid saeMeHT. AToMm. Sapo aroma, HM30TONBI. JJEKTpoHHas | 1
CTPOCHHUE aTOMOB 000J104YKa. DHEPreTHIECKHUEe YPOBHH, MMOAYPOBHH. ATOMHBIE OpOHUTANH, S-,
XUMHYECKHX AJIEMEHTOB p-, d- anemenThl. OCOOEHHOCTH pacipeieIeHHsI SIEKTPOHOB 10 OpOUTAIISIM
B aTOMax »JJIEMEHTOB MEPBbIX YETHIPEX MEPHUOAOB. JIEKTPOHHAsS
KoH(uryparys aroMmoB. OCHOBHBIE XUMHUECKHE 3aKOHBI
IIpakTnyeckue 3aHATHSA 2
1 | I3 Ne 1. OcHOBHBIE KOJIMYECTBEHHbIE 3aKOHBl B XMMHUU U pacyeTsl 1o | 2
YpaBHEHUSM XUMHUUYECKUX PEaKIUM
Tema 1.2 OcHOBHOE coJiep:KaHue 2
ITeprnonnyeckuii 3akoH U | [lpakTHYecKHe 3aHITHS 2 OK 01
Iepnoauueckas cucrema | 1 | I13 Ne 2. M3ydeHue nmepruoquueCcKuX 3aKOHOMEPHOCTEN M UX B3aUMOCBSI3H | 2 OK 02
XUMHYECKHX DJIEMEHTOB CO CTPOEHHEM aTOMOB
J. W. MenneneeBa, ux
CBA3b C COBPEMEHHOMU
TeOpHUein CTPOEHUS
aTOMOB
Tema 1.3 OcHOBHOe coJiep:KaHue 3
Crpoenue BeniecTBa | CopepaxkaHue y4eOHOIo MaTepuaJa 1 OK 01
U TpUpoJa XUMHUYECKOM | 1 | CrpoeHue BemiecTBa. XHMHUECKas CBsI3b. BHIBI XUMHYECKOH CBsi3H | |
CBSI3H. Muoroo6pasue (koBaJleHTHAsl HEMOJISApHAsT M TIONSApHAs, WOHHAs, METaJUIMYecKas).
BEIIECTB Mexann3mbl 00pa3oBaHUs KOBAJIEGHTHOM XUMHUYECKOH CBsI3U (OOMEHHBIN 1
JOHOPHO-aKLENTOPHBIN). Bonoponnas CBSI3b. BanenTtHOCTS.
DIIEKTPOOTPULIATENBHOCTh. CTeneHb OKUCIeHUs. MoOHBI: KaTHOHBI U
AHUOHBI
IIpakTnyeckue 3aHATHSA 2
1 | I3 Ne 3. Crpoenue BemecTsa U MPUPOIa XUMHUECKO# CBSA3M 2
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Tema 1.4
Knaccudukanus,

u HOMEHKJIaTypa
HEOPraHUYECKUX

BEIICCTB

OcHOBHOe coep:KaHue

Conep:kanue y4eOHOT0 MaTepuaJia

1 | Knaccudukanus HEOPraHUYECKUX BEIIECTB. Homenxknarypa
HEOPraHUYeCKUX BEHIECTB (OKCUIbI, THUJIPOKCUIBI, KHUCJIOTHI, COJIH).
IeCTBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUSl. ArperaTHble
cocTosiHus BeulectBa. Kpucramimyeckue u amop(Hbie BemiecTBa. 3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIBI KPUCTAJUIMUECKUX PELIETOK
(aToMHasi, MOJEKYJSIpHAsl, HWOHHAs, METAUIMYECKas). 3aBUCUMOCTh
CBOMCTBA BELIECTB OT THIA KPUCTAININYECKOM PEIIETKU

HpaRTn'{ecmle 3aHATHUSA

1 | 113 Ne 4. HomeHknatypa HEOpraHM4eCKux BELIECTB

OK 01
OK 02

Tema 1.5
Turmsl XUMHUYECKUX
peaxKun

OcCHOBHOE cO/Iep:KaHue

Coaep:xaHue yueOHOro MaTepuaJia

1 | Xumudeckas peaknusa. Kriaccupukamus XUMUYSCKUX PEAKIUHA B
HEOPraHUYeCKOW W OPraHUYeCKON XWMHUH. 3aKOHBI COXPAHEHHSI MacChl
BEIIIECTBA, COXPAHEHUS M TMPEBPAIICHUS HSHEPrUU IPU XUMHUYECKUX
peaKIusX.

—(INN| NN

2 OKHUTEILHO-BOCCTAHOBUTEIILHBIE pe€aKuuu (ypaBHeHI/IH OKHUCJICHUA-
BOCCTAaHOBJICHHA, CTCIICHb OKHCIICHHSA, OKHUCIIUTCIb M BOCCTAHOBUTCIIb,
OKHCIHUTCIBbHO-BOCCTAHOBUTCIILHBIC peaKknuun B mnpupone,
MMPONU3BOJACTBCHHBIX MPOICCCax U JKU3HECACATCIIbHOCTU OpFaHI/ISMOB)

OK 01

Tema 1.6
CKopoCcTh  XMMHMUYECKHX
peakuuii.  XHUMHUYECKOE
paBHOBeEcHE

OcHoBHOE COACPKAHUC

Conep:xxaHue y4eOHOro MaTepuaJia

1 | CxopocTh peakiiuy, €€ 3aBUCUMOCTb OT Pa3iMyYHbIX (PaKTOPOB: MPHUPO/IbI
pearupyroomux  BEIIECTB, KOHIEHTPAlMM pEearupyrolux BEILECTB,
TEMIEpaTypbl W IUIOLAJAM PEAKIMOHHOW TOBEPXHOCTH. TernsoBble
3pGEeKThl XUMHUECKUX PpEaKIHMi: 3K30- M SHIOTEPMUYECKHE PEAKIIMH.
OObpaTtumsle peakiuy. XuMudeckoe papHoBecre. DakTopsl, BIUSIOMINE HA
COCTOSIHUE XHMHYECKOTO paBHOBecHs (KOHIIEHTpPAIUs PEareHTOB HIIU
MPOJIYKTOB peakin, napiaeHue, remmneparypa). [Ipunnumn Jle llatenne

IIpakTHYecKHe 3aHATHA

[\®]

1 | I3 Ne 5. BnusiHue pasznuuHbiX (DaKTOPOB Ha CKOPOCTh XHUMHYECKOM
peakuuu

OK 01
OK 02

Tema 1.7

OcHOBHOE coaepxaHue
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PactBopsl, teopus | Conep:kaHue yueOHOro MaTepuajia 2 OK 01
INEKTPOIIUTUYECKON 1 | PactBopsl. Buasl pacTBOPOB MO COAEP’KaHUIO PACTBOPEHHOIO BEILECTBA. | 1 OK 02
JUCCOLMAMA W WOHHBIA PactBopumMocts. IloHsiTMe O jgucnepcHbIX cuctemax. WCTHUHHBIE | OK 04
oOMeH KOJUIOHUIHBIE pacTBOPBI. MaccoBas 1051 BewecTsa B pacrsope. Ilonsatue o OK 07
BOZIOpoIHOM Mokazarese (pH) pactBopa
2 | DnexTponuTtHueckas auccouuanus. CuipHbIE U cladble SJIEKTPOJUTHI, | 1
HERJIEKTPOoNINThL. Peakiinu nonHoro oOMeHa
JlabopaTopHble 3aHATHSA 2
1 ‘ JI3 Ne 1. [IpuroToBieHue pacTBOpOB 2
Pa3nes 2. Heopranmueckasi XuMus 10
Tema 2.1 OCHOBHOE cO/Iep:KaHue 8
DU3UKO-XUIMUYECKHE Coaep:kanue y4eGHOro MaTepuaia 6 OK 01
CBOMCTBa 1 | Metamnsl. [Tonoxenue metaioB B [lepuoandeckoil cucreMe XuMu4eckux | 1 OK 02
HEOPraHUYECKUX aneMeHTOB. OCOOEHHOCTH CTPOEHHS JIIEKTPOHHBIX O0OJIOUEK aTOMOB OK 04
BCILICCTB MetayuioB. O0mmme ¢pu3ngeckne cBoiicTBa MetauioB. CIuiaBsl METAIIIOB.
2 | DNeKTpOXUMHUYECKUH Psijl HANPSHKEHUM METAJIIOB. XMMUYECKHE cBoWcTBa | |
BOKHEUIIIMX METAJUIOB (HATpPUM, KaJIWM, KajdblMid, MarHui, aJFOMUHUU,
LUHK, XpOM, >Kele30, MeAb) M ux coeauHeHud. OOmme crnocoObl
noJry4eHus MetauioB. [IpuMeHneHrne MeTauioB B OBITY U TEXHHKE
3 | Hemeramnel. [lonoxenne nemeramioB B Ilepumomudeckoii cucreme | 1
xumuyeckux ayementoB JI.M. MeHneneeBa U OCOOEHHOCTH CTPOCHUS
aToMOB. PU3NYECKUE CBOMCTBA HEMETAIIOB. AJUIOTPOINS HEMETAJIOB (Ha
puMepe KUcaopoaa, cepsl, pochopa u yrieponaa).
4 | XuMHUuecKne CBOICTBA M TPUMEHEHHE BAXKHEHIIMX HEMETAUIOB | 1
(ramoreHoB, cepwl, a3ota, ¢docdopa, yriaepoga W KpPEeMHHS) U UX
COeMHEHUI (OKCHJOB, KHCJIOPOJACOJEPKAIUX KHUCIOT, BOJOPOIHBIX
coenuHenuil). [I[puMeHeHne BaXKHEUIIINX HEMETAJNIOB U UX COCTMHECHUM
5 | XuMnyeckue CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB | |
(OKCHIIOB, THUAPOKCUIOB, KHUCIOT, cojedl u Aap.). ['eHernueckas cBs3b
HEOPraHUYECKHX BEIECTB, MPUHAJUICKAIUX K Pa3IMYHBIM KJIaccaM
6 | 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEUIECTB, BOAOPOIHBIX | 1
COEJJMHEHM, BBICIIMX OKCHJIOB M THPOKCUIIOB
IpakTuyeckue 3aHATHSA 2
1 ‘ 113 Ne 6. ®u3MKO-XUMHUYECKHE CBOMCTBA HEOPTaHUYECKUX BELIECTB 2
Tema 2.2 OcHOBHOE coJiep:KaHue 2
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Wnentudukanus JlabopaTopHble 3aHATHSA 2
HEOPTaHUYECKUX 1 | JI3 Ne 2. UnenTudukanus HEOPraHUYECKUX BEIIESCTB 2
BEIIECTB
Pa3nes 3. Teopernueckue 0CHOBbI OPraHMYeCKOH XUMHUH 2
Tema 3.1 OCHOBHOE coJiep:KaHue 2
Knaccudukanus, Coaep:xanue y4eOHOro MaTepHuaJia 2 OK 01
CTpOEHUE u | 1 | Ilpeamer oprannueckoi XUMuu: e€ BOSHUKHOBEHHE, pa3BUTHE U 3HaueHue | 1
HOMEHKJIaTypa B IIOJyYEHUM HOBBIX BEIIECTB M MarepuanoB. Teopus CTpoeHUs
OpPTraHUYECKUX BEIIECTB opranudeckux coeauHeHuit A.M. byrnepoBa, €€ OCHOBHBIE MOJIOXKEHUS.

CrpykTypHbIe (hOpPMYIIBI OPraHMUECKUX BEIECTB. | OMOIOTHS, U30MEpHsI.

XuMuyeckas CBsi3b B OPraHUYeCKUX COCTMHEHUSX: KpaTHbIE CBS3H, G- U TT-

CBSI3U

2 | IlpeacraBnenue o  kiaccupuKalUd  OPraHUYECKUX  BEHIeCTB. | 1

Homenknarypa opraHuyeckux COEIMHEHUH (cucTeMaTHuecKas) |

TPUBUAIBHBIE  Ha3BaHUS  BAXKHEHIIMX  MPEACTaBUTENECH  KJIaccoB

OpPTraHUYeCKUX BEUIECTB
Pasnen 4. YriaeBoaopoabl 10
Tema 4.1. OcCHOBHOE cO/Iep:KaHue 8 OK 01
VYraesomoponasl u  ux | Comep:kanue yueOHOro MaTepuaJia 8 OK 02
OpUpOAHbIE  UCTOYHUKHU | 1 | [IpenenbHble  yrieBogopojbl  (ajkaHbl): COCTaB U CTpOEHHE, | 1 OK 04

TOMOJIOTUYECKUN psAl. MeTaH W 3TaH: COCTaB, CTpOEHUE, (pusnveckue u
XMMHUYECKHE CBOMCTBA (peakIMM 3aMeIIeHUs] M TOpPEHHs), MOJTydyeHHe U
IIPUMEHEHNE.

[IpenenpHble  yraeBomopoAsl  (alKkaHbl): COCTaB H  CTPOCHHE,
TOMOJIOTMYECKUN psAl. MeTaH W 3TaH: COCTaB, CTPOEHUE, (pusnueckue u
XUMHYECKHE CBOMCTBa (pEakiuu 3aMeNIeHHUs] U TOPEHHs), MOyueHUue U
MIPUMEHEHHUE.

HenpenenbHble yriaeBogopo/sl (aIKEHbI, aJKaAUEHbl, aTKUHBI).

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKHUH psAZl. DTUIIEH U MPOIUJICH:
COCTaB, CTpOeHHE, (U3NYECKHMe M XMMUYECKHE CBOHCTBa (peakiuu
TUAPUPOBAHUS,  TaJOTCHUPOBAHUS,  TUApATallid,  OKHCIEHUS U
MOJIMMEPHU3AIMH) TTOTy4YeHUE U TPUMEHEHHE

HenpenenbHble yriieBogopo bl (ATKEHBI, TKAAUCHBI, aTKUHBI).
AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN PSJl. DTHIICH U TIPOIUJICH:
COCTaB, CTpoeHHe, (UINYECKHE ¥ XUMHYECKHE CBOMCTBa (peakiuu
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THAPUPOBAHUS,  TaJOTCHUPOBAHUS,  TUApATAllMH,  OKHCICHUS U
MOJINMEPHU3AINH) MTOJIyYeHHE U IPUMEHEHUE

Ankanuensl: OyranueH-1,3 u metunOyranuen-1,3, XuMUYECKOe CTPOCHHUE,
CBOMCTBa (peakuus MOJMMEpPHU3aluHu), IpPUMEHEHHE (Uil CHHTE3a
MIPUPOTHOTO U CHHTETHYECKOTO KaydyKa M Pe3UHBI).

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, T'OMOJIOTHYECKUH ps.
AneTuineH: cocraB, XMMHYECKOE CTPOEHHUE, (PU3NYECKUe M XUMHUYECKUe
CBOMCTBa (peakuMM TUIPUPOBAHMS, TaJOTEHUPOBAHUS, TUApPATALUU
TOpEHus), NOJTy4EeHUE U IPUMEHEHHE (MCTOYHHUK BBICOKOTEMIIEPATypPHOIO
IJIAMEHH JUIsl CBAPKU U PE3KU METAJLIOB)

ApoMaTtuyeckue yrieBoJopoAbl (apeHbl). beHzonm u Toiyon: cocTas,
cTpoeHue, (u3MYecKMe W XHMHYECKHME  CBOMCTBa  (peakuuu
TraJIOTEHUPOBAHUA W  HUTPOBAHMs), TOJy4eHHE U  IPUMEHEHUE.
TokcuyHOCTh apeHOB (BiAMsIHME OCEH307a Ha OpraHu3M 4YeJOBEKa).
I'eneTndeckass CBA3b MEXAY YIVIEBOAOPOJAMH, MPUHAISKAIUMU K
pa3IMyYHbIM KJIaccaM.

[TpupoHble MCTOYHUKH YTIEBOIOPOJOB. [IpUpOMHBIA Ta3 M MOMYTHBIC
HeTsaabie Ta3pl. HedTh u e€ mpoucxoxaenue. CrocoObl mepepadboTKu
He(TH: MEPErOHKa, KPEKUHT (TCPMUYCCKUH, KATATUTHYCCKHIA), TTHPOIIHU3.
[IponykTsl nepepaboTku HedTH, MX NPUMEHEHHWE B IMPOMBIIIJIEHHOCTH
1 B ObITy. KaMeHHBIH yroib 1 MPOIYKTHI €ro nepepaboTKu

Tema 4.2.
DU3NKO-XUMHUYECKUE
CBOMCTBA YIJIEBOJOPOIOB

OcHoBHOE COACPKAHUC

JlabopaTopHble 3aHATHS

1 | JI3 Ne 3. «IlotydyeHune 3THJICHA M M3YYEHHE €r0 CBOHCTBY»

NN (N

OK 02
OK 04

Pasnen 5. Kuciioponocoaep:kamme oprannyecKue coeinHeHus

[

2

ema 5.1.
Cnuptsl. Oenon

OcHoBHOE cogepkaHue

w

Conep:xaHue y4eOHOro MaTepuaJia

1

[IpenenbHble OAHOATOMHBIE CHUPTHI (METAHOJI M 3TAHOJN): CTPOEHUE,
¢du3nyeckre 1 XUMUYECKHE CBOMCTBA (PEaKIMK C aKTUBHBIMU METaJlIaMH,
rajloreHoBOJIOPOIaMHU, TOPEHUE), TpUMeHeHNe. Bo1opoaAHbIE CBA3H MEX Y
MOJIEKYJIaMH cnupToB. DU3HOI0rnuecKkoe 1eHCTBUE METAHOJIA U dTaHOJa
Ha OPTaHK3M YeJIOBeKa.

MHoOroatoMHble CHOUPTHI (ITHJICHIVIMKONL ¥ TJIMIEPUH): CTPOEHUE,
(hU3UYEeCKe M XUMHUYECKUE CBOMCTBA (B3aMMOJIEHCTBHUE CO MICIOYHBIMHU
METaJJIaMH, KadeCTBEHHAs peakiusi Ha MHOTOATOMHBIC CIIHPTHI).

OK 01
OK 07
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@u3noIoruyeckoe JAEeUCTBUE Ha OpraHu3M 4yenoseka. [Ipumenenue
IJIALEPUHA U ATHICHTIIUKOJIS

®enosn. CtpoeHHe MOJEKYJbl, (QU3UYECKHE M XHUMHUYECKHE CBOMCTBA
¢denona. TokcuuHOCTh (heHONA, €ro (PU3MOIIOTUYECKOE [EHCTBUE Ha
opraHmsM 4venoBeka. [Ipumenenue Gpenosna

Tema 5.2.
ANLOerune!.

KapOoHOBBIE KHCIOTEHI.

CnoxHbIe 3(hUpbI

OcHoBHoOe coepkaHue

Conep:xanue yueOHOro MaTepuaJia

1

Anpaerupl 1 KeTOHBI ((popManbaeru, aleTalbIerul, alleTOH): CTPOCHHE,
¢uznyeckue ¥ XMUMHYCCKHE CBOWCTBA (pEaKIMH OKHCIICHUS M
BOCCTAHOBJICHUS, KAUCCTBCHHBIC peaKLII/II/I), HonyquHe nu HpI/IMeHeHI/Ie

OAHOOCHOBHBIE TpefeNibHble KapOOHOBBIE KHUCIOTHI (MypaBbUHAs U
YKCYCHAasl KHUCJIOTBI): CTpO€HHE, (U3NYECKHE U XHMHUYECKUE CBOMCTBA
(obmue CcBOICTBa KHUCIOT, peakuus dTepudukanuu), HOTy4yeHHE U
npuMeHeHrne. CTeapuHOBas M OJEHHOBAsl KUCIOTHI KaK MPEACTaBUTEIN
BBICIIMX KapOOHOBBIX KHUCIOT. MbIa Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACHCTBIE

Cnoxuble 3(QUpHl KaKk NPOU3BOIHBIE KapOOHOBBIX KHUCHOT. ['mapomnms
CJIO’KHBIX 3(pUpoB

4

Kupsl. ['maponus xupos. [Ipumenenue xupos. buonorumdeckas poib
KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yrnesoanl

OcHoBHOE codepiKkaHue

Conep:xaHue y4eGHOro MaTepuaJia

1

VYrneBoapl: cocraB, Kiaccuukamus — yrieBoJoB (MOHO-, JU- U
nojucaxapuzpl). ['roko3a — mpocTeimmii MoHOcaxapua: OCOOEHHOCTH
CTPOCHUA MOJICKYIJIBI, (1)I/ISI/I‘I€CKI/IC N XAMHYECKHE CBOMCTBA TITIOKO3BI
(B3aumoneiictBue ¢ ruapokcuaoM menu (II), okucneHue amMmmuadyHbIM
pactBopoM okcunaa cepedbpa (I), BoccraHoBieHUe, OpOKEHUE TIFOKO3bI),
HaXOXXJICHUE B MPHUPOJE, IPUMEHEHHE IIIIOKO3bI, OMooruueckas poib B
KU3HEIEATEIIbHOCTH OpraHu3Ma 4esioBeka. @otocuHTe3. OpykTo3a Kak
M30MeEp IIIFOKO3BI.

Caxapo3a — TMpeICTaBUTENb JHCAaXapuioB, THAPOINA3  Caxapo3bl,
HAXOXKJICHHE B TIPUPOJIC U IPUMCHEHHE

[Tonucaxapuapl: Kpaxman M LEUI0JI03a KaK MPHUPOAHBIE TOJUMEPHI.
CrtpoeHue kpaxmala U LeT0N03bl, PHU3NIecKre 1 XUMUYECKHE CBOMCTBA
KpaxMajsa (THIPOJIu3, KaueCTBEHHAs PEaKIUs ¢ HOIOM)

OK 01
OK 02
OK 04
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Tema 5.4. OcHoBHOe coepkaHue 2 OK 01
q)HE‘UHKO‘XHMquCKHe IpakTHYecKHe 3aHATHS 2 OK 02
CBOMCTBA OK 04
1 |II3 Ne 7. HomeHkiarypa KHCIOPOJIOCOAEPKAIIMX OPraHUYECKUX | 2
KHUCIIOPOI0COAEPKAIIINX .
COEIMHEHU I
OpPraHUYECKUX
COCTUHEHUN
Pa3znen 6. A3oTconeprkaimye OpraHudecKkue coe{uHeHust 3
TeMma 6.1. OcHOBHOe co/iep:KaHue 3 OK 01
AMUHBL. Conep:xanue yaeGHOro MaTepuasia 3 OK 02
AMUHOKHUCIIOTBHI. vR— OK 04
Berkn 1 | AMUHBI: METUJIAMHH — MPOCTEHINMNA MpeICTaBUTENb aMHHOB: COCTaB, | 1
XUMHYECKOE CTpOCHHE, (U3MYECKME M XUMHUYECKHE CBOMCTBA,
HAXO0XJICHHE B IPUPOJIE
2 | AMHHOKHCTIOTBI ~ Kak  aM(OTepHbIC  OpraHWYecKHue  COeAWHCHHS. | |
Ousnyeckue M XUMHYECKHE CBONCTBA AMHUHOKHUCIOT (Ha mpuMepe
mmiuHa). bruonornueckoe 3HaueHre aMMHOKUCIIOT. [lenTusl.
3 | benku kak mpupoansie nmoiaumepsl. [lepBudnas, BTOpuuHas U TpeTuyHas | 1
CTpyKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEIKOB: THUIPOJIH3,
JIeHAaTypallys, Ka4eCTBEHHbIE peaKIMK Ha ONKU
IIpodeccnonanbHO OpMEHTHPOBAHHOE COJlep:KaHMe (colep:KaHue MPUKJIATHOTO MOLYJIsl) 6
Pa3nes 7. Xumus B ObITY M IPOM3BOACTBECHHOM AeATEJbHOCTH Y€JI0BEKA 6
Tema 7.1. OcHoBHOE cogepkaHue 2 OK 01
XUMHHIECKHE TEXHONOTHH | CopepikaHne y4eOHOT0 MaTepHaIa 2 OK 02
B OB e O T b apmTa skoTorHuecKn 1[e1ecOo00pa3HOro MOBEJCHHS B OBITY U TPYAOBOil | 1 OK 04
U ipo¢ecCUOHaTbHON P p Yy 1 TPY. . OK 07
NESTETLHOCTH B IEJISIX COXPAHEHHSI CBOETO 3/I0POBbSI M OKpYXKaroen K 4.9

IIPUPOJHON Cpelpl, ONACHOCTb BO3IACHCTBUS HaA JKHUBBIE OpPraHU3MBbI
OpPraHMYECKUX BEIIECTB OTAENBHBIX KJIACCOB (YIJIEBOAOPOJbI, CIUPTHI,
(eHOoIIBI, XJIOPOPraHNYeCKUE IPOU3BOIHBIE, AJIBJECTH/IBI U JIP.), TOKa3aTeb
MIPEAEIIBHO JOIMYCTUMOM KOHIEHTPALMU U €r0 UCIIOJIb30BaHNE.

Posne xumun B 00ecrieueHNH HKOJIOTHUECKOM, JHEPreTHUECKON U MUIIIEBOM
0€30MacHOCTH, Pa3BUTUU MEIULMHBI, CO3JaHUM HOBBIX MaTepHalioB (B
3aBUCUMOCTH OT BHUAA MNPO(EeCCHOHATBHOU JEATENbHOCTH), HOBBIX
HCTOYHUKOB SHEPruu (aJIbTepHaTUBHbIE HCTOYHUKU 3Heprun). [lonstue o
Hay4YHbIX METOAAX II03HAHMSA BEIIECTB M XMMHYECKUX PEAKLUU.
[IpencraBiaenuss 00 OOMMX HAayyHbIX MNPUHIUIAX MPOMBIIUIEHHOTO
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MOJTyYeHHsl BaXKHEHIINX BEIIECTB (Ha MpUMEpax MPOU3BOJCTBA aMMHUAKA,
CEPHOU KUCJIOTHI, METAHOJIA).

2 | Xumusi 4 3[0pOBbE YEJOBEKa: IMpaBuia O€30IMacHOr0 HCIOJIb30BaHUS
JIEKAPCTBEHHBIX MPENapaToB, OBITOBOW XUMHUH B IIOBCEAHEBHON KU3HU

I[pakTuyeckune 3aHATHS 4
1 | I3 Ne 8. [IpuMeHeHUE XMMHYECKUX BEHIECTB M TEXHOJIOTUM C ydeToM | 4
Oymyuiei npodecCHOHATBHON ASSITETFHOCTH
Pemenne keiic-3amay 1Mo TeMaM: THUIIEBbIE MPOAYKTHI, OCHOBBI
paloHaIbHOIO MUTaHUs, BaXKHEHIINE CTPOUTEIIbHBIE u
KOHCTPYKLIMOHHBIE MaTepuaibl, CEIbCKOXO3SIIICTBEHHOE MPOU3BOACTBO,
Kpacky,  CTEKJO, KepaMuKa, Marepuajbl i1  DJIEKTPOHUKH,
HAaHOMATepHallbl, TEeKCTWJIbHbIE  BOJOKHA, WCTOYHUKH  DHEPTHUH,
OpraHMYecKHe M MHHEpalbHble YJIOOpPEHMs, JIEKapCTBEHHbIE W
KOCMETHYECKHE  Mpernaparbl, ObITOBasg  XWMHSA, MaTepuaabl U3
HCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.
3amuTta: [IpeacraBneHue pe3ynbTaToB pelleHUs Kelc-3agad B opme
MUHH-JOKJIaa  (JIOMyCKAaeTcsi  WCIIOJIB30BAaHHE  TpaQHUuecKux |
MIPE3ECHTAIIMOHHBIX MAaTEPUAIIOB)
JudpepeHnupoBaHHbIN 3a4eT 2
Bcero: 65
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3. VCJIOBMS PEAJIM3ALIAM PABOYEN ITPOr'PAMMEBI OBIIIEOBPA3OBATEJILHOM
TACIATITAHBI

3.1. TpeGoBaHus K MUHMMAJIbHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0
Jns  peanuzanMd  OpOrpaMMbl  JAUCHUIUIMHBL  JIOJDKHBL  OBITh  MPETYCMOTPEHBI  CICAYIOIINE
CrieraabHbIC OMEIICHUS: YIeOHbIN KaOMHET XUMUHU W/UITH y4eOHOW XUMHUECKOU JTaOOpaTOpUH.

OOopynoBanne y4eOHOro Ka0uHeTa (HArJIAAHBIE MOCOOMSs): HAOOPHI IIAPOCTEPIKHEBHIX
MojIeIell MOJIeKYJl, MOJENH KPUCTALTNYECKUX PEIIETOK, KOJUIEKIIMH MPOCTHIX U CIOKHBIX BEIIECTB U/UIH
KOJUICKIIMM TIOJMMEPOB; KOJUICKIMS TOPHBIX TMOPOJ M MHUHepaioB, Tabnwma MeHpaeneeBa, ydeOHBbIC
(bunbMsbl, IUGPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

TexHn4yeckue cpeacTBa 00y4eHHMs: KOMIIBIOTEp C YCTpPOWCTBaAaMHU BOCIPOM3BEICHHS 3BYKa,
MPUHTEP, MYJIbTUMEIUA-IIPOCKTOP C SKPAaHOM, MYJIbTUMEAUMHAs JOCKa, YyKa3Ka-Mpe3eHTep s
IIPE3CHTALUMN.

OobOopynoBanue Jjgadoparopuu HW Ppado4YuX MeCcT JA0OPATOPUM: MEH3YPKHU, MHUIETKU-
KareJbHUI[bl, TEPMOMETPBI, MUKPOCKOII, JIyIbl, MPEIMETHbIC M IOKPOBHBIE CTEKJA, IUIAHIIETHI JJIsi
KaleIbHBIX Peakiuil, uibTpoBagbHas Oymara, IpOMBIBAIKH, CTCKIISTHHBIEC TPOOUPKH, pE3UHOBBIE MPOOKH,
(dboHapuKH, HAOOpP PEAKTHBOB, CTCKIISTHHBIC TAJIOYKH, INTATHUBBI JJII MPOOMPOK; MEPHBbIC NHUIUHIPEI,
BOPOHKH CTEKJISIHHbIE, BOPOHKU JAenuTenbHble IuHapudeckue (50-100 i), CTYymKH C TMECTHUKOM,
dapdopoBbie YalTKHA, TUHIETH, QUIBTPHI OyMaKHbIC, BaTa, MApJis, YaCOBBIE CTEKJIA, DJICKTPOILTUTKH,
1abopaTOpHbBIE MITATUBBI, CIIUPTOBBIE TOPENIKH, CIIMYKH, TPUOOp IS MOJTydeHus ra3oB (WId Ipodupka c
ra300TBOJHON TPYOKOH), AepKaTenu JUisl MPOOUPOK, CKIISTHKU IS XpPAaHEHUs PEaKTHBOB, Pa3aTOYHBIC
n0TkH; xuMudeckue crakansl (50, 100 u 200 mn); mmaTenu; TUHIETHl; TUTeIbHbIC IIHIIIBI; CEKYHIOMEPHI
(taifimepsr), MepHbIe TpoOupkH (Ha 10—20 mur) u MmepHbIie KonobI (25, 50, 100 1 200 M), BoastHast OaHs (Miu
TEPMOCTAT), CTEKJISTHHbIC MAJIOYKH; KOHHYecKue KoiObl s TutpoBanus (50 u 100 mu1); HHIUKATOPHBIE
MOJIOCKH JuIsi ompeneneHuss pH u crangapTHas WHIUKATOpHAs IIKala; YHUBEPCAJIbHBIN WHIUKATOD;
nurietkd Ha 1, 10, 50 ma (wam mo3aropsl Ha 1, 5 u 10 mur), OrOpeTKH Uil TUTPOBAHUS, MEIUIIMHCKUC
mmpuibs! Ha 100-150 Mo, mabopaTtopHble W/HIN aHATUTHYECKHE Bechl, pH-MeTphl, CymmibHbI mKad, u
Ip. 1abopaTopHOE 000PYIOBaHUE.

3.2 UnpopmanmoHHOe o0ecniedeHne peain3anuu NPOrpaMmMbl
1. Jlns peanusaiuu nporpaMmbl OHOIHOTEUHBIH (HOHI 00pa30BaTENbHON OPraHU3aIlHH T0JIKEH
UMETh [e4YaTHble W/WIM  D3JEKTPOHHble oOpa3oBaTelbHble M  HMH(OPMAIMOHHBIE  PECYPCHI,
PEKOMEH/IOBaHHbIE JJISI UCIOJIb30BAHUSA B 00pa30oBaTEIbHOM IIpOIEcce, HE CTapiie 5 JIET ¢ MOMEHTa
U3JJaHHUS.

2. PekoMmeHjyeMble T€YaTHBIE H3JAHUS 110 peaaM3alii 00IIe00pa3oBaTEILHON TUCIIUTLIHHBI
MPEACTABJICHBI B METOAMYECKUX PEKOMEHAAIMSIX 110 OpTraHU3aINK 00yUeHHUs.

OcCHOBHbBIE HCTOYHUKH:

1. Pynzutuc I'.E., ®enpaman @.I'. Xumus yuedbnuk CI10 — M, 2024

JlonoJiHUTe/IbHbIE UCTOYHUKM:

1. Pym3utuc I'.E., ®enpaman @.I'. Xumus 11 knacce,- M,2022

2. I'abpuensia O.C, OctpoymoB WM.I'. Xumms mis mpodeccuii U CHEMUATBHOCTEH TEXHUUYECKOTO
npoduis: yueOHUK AJIS CTYH. YUpeXIeHHH cpel. mpod. odpazoBanus. — M., 2020.

4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMS OBIIEOBPA3OBATEJILHOM
TACIATITAHBI



KouTponb u omeHka pe3ynbTaToB OOy4YEHHUS OCYILECTBISETCS IpenojaBaTelieM B Ipolecce
MPOBEICHUS MPAKTUYECKUX 3aHATHH M Ja0OpaTOpHBIX pabOT, TECTUPOBAHUS, a TAKXKE BBIMOJHEHUS
OoOyyarolUMUCS UHAMBUAYAIbHBIX 3a/laHui, TMPOEKTOB, HCciaeA0BaHUN. Pesynbrartel 00y4deHHs
OTIPEJIEIIAIOT, YTO 00yUaIOIIUEecs JOJDKHBI 3HaTh, HOHUMATh M IEMOHCTPUPOBATH 10 3aBEPIICHUHN U3yUCHHS
JTUCIUIUIAHBL.

Hnst  hopMupoBaHHsi, KOHTPOJS W OLEHKH pE3YyIbTaTOB OCBOCHHUS YUEOHOH JMCIUILTMHBI
UCIIOJIb3YETCSl CHCTEMa OILICHOYHBIX MEPOINPUATHI, MpeAcCTaBisiomas co0ol KOMIUIEKC Y4eOHBIX
MEpOTPUSATHIA, COTJIIACOBAHHBIX C pe3yJbTaTaMu 00ydeHus 1 copmynupoBaHHbix ¢ yauerom ®I'OC COO
(mpenMetHbIe pe3yabTarhl o aucuuruinHae) 1 ®I'OC CIIO.

Oob6masi/mpodeccnoHabHasA Pasnen/Tema Tun _ OHEHOYHBIX
KOMIIeTeHIH MepOonpUATHI
OK 01. Beibupartb cniocoOsl pemenust 3amad | Tema 1.1-1.7
npoecCHOHATBLHOM nestenbHocTH | Tema 2.1, 2.2
MPUMEHUTEIBHO K Pa3IMYHbIM KOHTeKkcTaM | Tema 3.1
Tema 4.1 TectupoBanue
Tema 5.1-5.4 VCTHBIH onpoc
Tewma 6.1 Pelnenne pacuéTHBIX 3a1a4
Tema 7.1 Ha0uroieHue 3a X010M
OK 02. HWcnonw3oBath coBpemeHHble | Tema 1.2, 1.4, 1.6, | BpimonHenust PaKTHKO-
CpeJICTBA [TIOMCKA, aHAJIW3a U uHTepnpeTanuu | 1.7 OPUEHTUPOBAHHBIX 3a/1AHUI
uHpopManuy, U uHpopmanuonssle | Tema 2.1, 2.2 [IpencraBneHue pe3ynbTaToB
TEXHOJIOTUM Ul BbINOJAHEHUs  3ajad | Tema 4.1, 4.2 IPaKTHYECKHUX u
npodecCHOHANBLHOM e TEIIbHOCTH Tema 5.2-5.4 71ab0PaTOPHBIX pabot
Tema 6.1 [IpoBenenne  XMMHYECKOIO
Tema 7.1 JKCIIEPUMEHTA
OK 04. Tema 1.7 Beinonnenune
A dexTuBHO B3alMOJIEMICTBOBATH u|Tema2.l,2.2 KOHTPOJIbHBIX
paboTaTh B KOJUIEKTHBE M KOMaH/IE Tema 4.1,4.2 pabot 1o
Tema 5.2-5.4 pazaenam NUCHUTIIINHEI
Tema 6.1 Onenka CaMOCTOSITEILHO
Tema 7.1 BBINOJHEHHBIX 3aJaHUI
OK 07. CopgeiictBoBaTh coxpaHeHuto | Tema 1.7 | 3ammTa peneHus Kenc-3agad
OKpYIKarolel cpesl, pecypcocbepexennio, | Tema 5.1 (c Y4ETOM Oyaymein
NPUMEHATh 3HAHUA 00 M3MEHEHUH KJIMMaTa, HPO(I)eCCI/IOHaHBHOfI
NPUHLMIBL  OEpeXJIMBOrO  MPOU3BOJCTBA, JIEATENHHOCTH)
3 PEKTUBHO EHCTBOBATh B UPE3BBIYANHBIX Brinonnenue 3a/1aHui
CI/ITyaI_[I/IﬂX HpOMC)KyTO‘IHOI/I arTecralnuu
I1IK 4.9. Ilpunsatue mepnpenoctopoxxkHoctu | Tema 7.1.
JUTSL TIpEIOTBpALLEHU3arpsI3HEHUST MOPCKOI
cpesl

5. JUCT UBSMEHEHUM, JONNOJTHEHUI
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Hara
BHECEHUS
U3MEHCHUH,
JIOTIOJTHEHU
51

Howmep
nucra/pas
nena
paboueit
porpaMm
bl

Kpatkoe conepxaHnue n3MEHEHUS

OcHoBaHUs
JUIST
BHECCHMA
N3MEHEHHUH

IToamuce
JIMIIA,
KOTOpO€E
BHOCHUT
N3MEHCHHUS
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