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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCIIATIINHBI

1.1. Ob6aacThr npuMeHeHHs padoueii MPorpaMMbl

Pabouas mporpamma yd4eOHOH AUCHUIUTMHBI «XHUMHUS» SBISETCS 4YacTbl0O OCHOBHOM
npodeccuoHalbHON 00pa3zoBarenbHON mporpammbl B cooTBeTcTBHM ¢ PI'OC mo cnenuaibHOCTH
cpenuero npodeccuonansHoro oopazosanus (naee CIT0) 09.02.07 UndopmanroHHBIE CUCTEMBI U
IIporpaMMHUpOBaHuUE, BXOAAIINX B YKpyIHEHHYI0 rpynny cneruaibHocteit 09.00.00 Madopmaruka
Y BBIYHMCIIUTENbHAS TEXHUKA.

Pabouas mporpamMma y4eOHON AUCUMIUIUHBI «XUMHUS» MpeJHa3HAUYCHA ISl U3YUYECHUS
JUCHUIUIMHBL B YUPEXKACHHUSX CPEIHEro MpoecCHOHATBLHOIO 00pa3oBaHus, pPEaTH3YIONINX
o0pa3oBaTeNbHyI0 MPOrpaMMy CpEAHEro oOIIero o0pa3oBaHMs, MPU MOATOTOBKE CIEHUATHUCTOB
CPEJIHETO 3BEHA.

1.2. MecTto y4yeOHOHl OUCHUIIMHBI B CTPYKType OCHOBHOH mpodecCHOHAIbHOM
00pa3oBaTe/IbHOI MPOrpaMMbl: TUCIUIUINHA BXOJIUT B 00111€00pa30BaTEIbHBIN ITHKIT

1.3. Hean n 3a7a4u y4eOHOM IMCUMILUIMHBI — TPeOOBAHMS K pe3y/1bTaTaM OCBOCHHUA
yueOHOM TMCUMILIUHBI:

CogepxaHuie MporpaMMbl 00I111€00pa30BaTENIbHON AUCHUIIINHBI «XUMHUS» HAMpaBIeHO Ha
JIOCTUKEHUE CIEAYIOIIUX LeJei:

- GbopMHUpPOBaHHE CHUCTEMBl XMMHYECKHUX 3HAHMM KaK Ba)KHEWIIEH COCTaBIISIONICH
€CTECTBEHHOHAy4YHOW KApTUHBI MHpa, B OCHOBE KOTOPOM JIeKAT KIIKOYEBbIE IOHATHUS,
dbyHIaMeHTaIbHbBIE 3aKOHBI U TEOPUU XHMMHUH, OCBOCHHUE S3bIKA HAYKH, YCBOCHHE M TMOHWMAaHUE
CYIIHOCTHU JOCTYIHBIX 0000IIEHNH MUPOBO33PEHUYECKOTO XapaKTepa, 03HaKOMJICHHE ¢ UCTOPUEH HX
pPa3BUTHUSA U CTAHOBJICHUS;

- dbopMHUpOBaHKE U Pa3BUTHE MIPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHMS BEIECTB
U XUMHYECKUX PEeaKIni, HEOOXOIUMBIX Il TMPUOOPETCHHUS YMEHUN OpPUEHTHUPOBATHCS B MUPE
BEILECTB U XMMHUYECKUX SIBJICHUM, UMEIOLINUX MECTO B MPUPOJE, B MPAKTUYECKON U MOBCEIHEBHOU
KU3HH;

- pa3BUTHE yMEHUW U CIOCOOOB [EATETLHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
O00BSCHEHHEM XMMHUYECKOTO JKCIEPUMEHTa, COOMIOACHHEM MpaBui Oe3omacHoro obpallieHus c
BEII[ECTBAMH.



1.4. Tlnanupyemble pe3yJbTaThbl OCBOEHHsI 00IIe00pa30BATEJbHONW IMCUMILUIMHBI B

cootBeTcTBHH ¢ PI'OC CIIO u Ha ocuose ®I'OC COO

Kon u HnaHI/IpyeMHe Pe3yIbTaThl OCBOCHHMS TUCITUIIIIMHBI

HalMEHOBAaHUE

bopmMupyemsIx O6uime JlMcUUITHHAPHEIE

KOMIIETEHIIMI
OK 01. Bribupatre | JINUHOCTHBIE pe3yJibTaThl J0JIKHBI | JIUCUMIUIMHAPHBIE  Pe3yJIbTaTbl  JIO0JIKHBI
CIIOCOOBI PEIICHHUS | 0TPa’kkaTh B YACTH: 0TpasKaTh:
3a1a4 TPYA0BOI'0 BOCIIMTAHMSA: IIP6 01. chopMHUpOBAaHHOCTD MPENCTABICHUN: O
npoECCHOHABHO | — TOTOBHOCT, K  TPYAy,  OCO3HAaHHME | XUMHYECKOH COCTaBJIAIONICH
A 1eATebHOCTH LIECHHOCTH MacTepPCTBa, TPYIOII00HE; €CTECTBEHHOHAYYHOM KapTHUHBI MHpa, PpOIHU

IIPUMEHUTEIBHO K
Ppa3JIMYHbIM
KOHTCKCTaM

- TOTOBHOCTh K aKTHMBHOM JI€SATEIhHOCTHU

TEXHOJOTUYECKOM u COIMaJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUIIUUPOBATb, IJIaHUPOBATh u
CaMOCTOSITEIbHO ~ BBIMOJIHATh  TaKkyro
JIeSITCIHbHOCTD;

—  HHTepec K Ppa3IUYHBIM chepam

PO eCCHOHANBHOM NS TEIFHOCTH.
MeTtanpeaMeTHble Pe3yJbTaTbl JIOJKHBI
orpaxaTh: OBJajieHHe YHHBepcaJbHbIMH

y4eOHBIMU NMO3HaBaTeJIbLHBIMH

JeHCTBHAMU:

a) 0a30BbIe JIOTHYECKHeE AelCTBUSA.

— camocrosTensHO  (opmyinupoBath U
aKTyaJIM3UPOBaTh npooiiemy,

paccMaTpHBaTh €€ BCECTOPOHHE;
—  YCTAaHABJIUBATb CYLICCTBCHHBIA IPU3HAK

WIA  OCHOBaHWS Ul  CpaBHEHWS,
KIaccu(UKauy 1 0000IIeHNS;

—  ONpeaessTh (SN 4 JIEATENLHOCTH,
3a]aBaTh MapaMeTpbl W KPUTEPHH HX
JIOCTHKEHMS,;

—  BBIABIATH 3aKOHOMEPHOCTH u
OPOTHBOPEYMS B pPacCMaTPUBACMBbIX
SIBJICHUSX;

- BHOCUTHb KOPPEKTUBBI B AC€ATCIBHOCTD,
OLICHUBATHL COOTBETCTBUEC PE3YJILTATOB
eiaaM, OLCHHBATH PUCKHU HOCJ'IGI[CTBI/Iﬁ

JIEATEeILHOCTH.

0) 0a30BbIe HCCIIEI0BATEIBLCKUE AeHCTBUS:

—  BIAaAETh HaBBIKAMU y4eOHo-
HCCIIeJOBATEIIbCKOM u MIPOEKTHON
JIESITEIbBHOCTH, HABbIKAMHU Pa3peleHHs!
npo0iem;

BBISIBJISITh TIPUIMHHO-CIICJICTBEHHBIC CBS3U U

aKTyJIN3UPOBATh 3a/1auy, BBIJIBUTATH

TUIOTE3Y €€ PEUICHHS, HAXOUTh apIyMEHTHI
— 71 TOKa3aTeJIbCTBA CBOMX YTBEPKICHHH,

3amaBaTh  MHapaMeTpel W KPUTEpUH
peleHus;

— aHaANM3MpOBaTh IOJNYYEHHBIE B XOje
peleHus 3ajauu Ppe3yJIbTaThI,
KPUTHUYECKH OLICHMBATh ux
JOCTOBEPHOCTH, MIPOrHO3UPOBATH

HM3MEHCHHE B HOBBIX YCIIOBHSIX;
YMETb NEPECHOCUTE 3HAHUA B ITO3HABATCIIbHYTO
u MIPaKTHIECKYIO obmacTu
JKH3HEACSATSIbHOCTH.

XVUMHH B TIO3HAHUM SBICHUH TNPHUPOABI, B
(OPMHPOBaHUM  MBINUICHUS U KYJBTYPBI
JUYHOCTH, ¢ (YHKUMOHAJIBHOW I'PaMOTHOCTH,
HEOOXOMUMON M pEeHIeHHs MNPaKTUYEeCKHUX

3a7a4 M DKOJIOTMYECKH  OOOCHOBAaHHOIO
OTHONICHUS K CBOEMY 3J0POBBIO U MPUPOTHOU
cpere;

IIP6 02. BiajgeHHWE CHCTEMON  XHMHUYECKHX
3HaHMH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIONINE  TMOHATHS  (XMMHYSCKHH

3JIEMEHT, aTOM, DJIEKTPOHHAs 000J0YKa aToMa,
S-, p-, U-3NEKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIeKyJIa, BaJICHTHOCT,
OIeKTPOOTPUIIATENBHOCTD, CTENIEHb OKUCIICHNUS,
XUMHYecKas CBsS3b, MOJIb, MOJIIpHAas Macca,
MOJIIPDHBI ~ 00BEM,  YIJIEPOIHBI  CKeleT,
(YHKIMOHANbHAs TPYNIa, paguKaj, U30MepHs,
U30MEphl, TOMOJIOTHUECKUI psi, TOMOJOTH,
YTIIEBOJOPO/IBI, KHCIOPOJ- U a30TCOJEpIKaIe
COE/IMHEHUS, Ononorn4yecku aKTHBHBIC
BemiecTBa (YTIIEBOBL, )KUPHI, OCIKU), MOHOMED,
ToJumep, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIC COE/IMHEHUS,
KPHUCTAJUTMYECKasl PEIIeTKa, THIIBI XUMUYECKUX
peakuuii  (OKHUCIUTETHLHO-BOCCTAHOBUTEIbHBIE,
9K30-M SHAOTEPMHUYECKHE, PEAKUUHd HOHHOTO
obmMeHa), pacTBop, 3JIEKTPOJIHTHI,
HE3JICKTPOJIUTHI, AIIEKTPOIUTHYECKAs
JUCCOIMAIUS, OKHCIUTENb, BOCCTAaHOBHTEIIb,
CKOPOCTh XHUMHYECKOW PEaKINH, XUMHYECKOe
paBHOBECHE), TEOPUHM W 3aKOHBI (TeOpus
XMMHUYECKOTO CTPOCHHSI OPraHMYECKHX BEIIECTB
AM. bytnepoBa, Teopusl 3AEKTPOIUTUYECKOM
Jucconmanuy, nepuoauueckuit 3akon .U
MeHzeneeBa, 3aKOH COXpaHEHHMsS Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHUH SI3bIK XUMHH,
(aKTONOTHYECKHE CBEJCHHS O CBOMCTBAX,
cocTase, MOy YeHUN " 6e3omacHOM
HCIIOJIb30BaHMH BOKHEHIIIMX HEOPTaHUYECKUX U
OpraHMYecKUX  BEUeCTB B  OBITY W
MIPAKTUIECKOI IEeSTETHHOCTH YETIOBEKa;

I1P6 03. chopMHpOBaHHOCTH YMEHUIT BBISBIISTH
XapaKkTepHble  TNPU3HAKM ¥ B3aUMOCBS3b
N3yUYEHHBIX MOHSATHH, TIPUMEHS T
COOTBETCTBYIOIIME TIOHATHA TPU OIMCAHHH
CTPOCHHSI M CBOHCTB HEOPraHWYECKHX U
OpPTaHMYECKHX BEIIECTB M WX MPEBPAILCHU;
BBIABIIITH B3aMMOCBSI3b XUMHUIECKUX 3HAHUII C




MOHSATHAMM M HPEACTABICHUSAMU  JAPYIHX
€CTECTBEHHOHAYYHBIX ITPEAMETOB;

nPé 04. chopMHpPOBAaHHOCTH  YMEHHI
UCIIONIb30BaTh ~ HAUMEHOBAaHMS  XUMHYECKHX
COE/IMHEeHUH MEXIyHaAPOAHOTO cor03a

TEOPETUUYECKOM W TNPUKIAJAHOM XUMHH U
TPUBUAJIbHBIE HA3BaHMS BAXKHEWIIMX BEIIECTB

(oTmieH,  ameTwieH, —TOUIEpHH,  (eHom,
(dopmanpaernn, yKCycHas KHCIOTa, TJIHIMH,
yrapHeld ras, YIJIGKMCIBIM Ta3, aMMHaK,
ramieHas — M3BECTb,  HETalleHas  M3BECTH,
MUTBEBass CcoAa MW JPYTHX), COCTaBIISAThH

(bOpMyJ'II)I HCOPraHU4YCCKUX W OpPraHUvYCCKUX
BCIICCTB, YPABHCHHUA XUMHUYCCKUX peaKHHﬁ,
OOBIICHATE ux CMBICJI; NOATBECPIKAATH
XapaKTCpHbIC XUMUYCCKHUC CBOMCTBa BEIICCTB

COOTBETCTBYIOLTUMHU SKCIEPUMEHTaMH u
3alMCAMU yPaBHEHUN XUMHUYECKUX PEaKLUM;
oOP6 05. chopMHpOBaHHOCT  yMEHUH

YCTaHaBJIMBATL MNPHUHAIICIKHOCTh HU3YUCHHBIX
HCOPraHNYCCKUX N OPraHUYCCKHUX BCHICCTB K
OIPCACIICHHBIM Kj1accaM u rpynmnamM
COSHHHGHHﬁ, XapaKTCpU30BaTb HUX COCTAB H

BAKHEWILIME CBOWCTBA; OMNpEAENSATh  BUIBI
XUMHUYECKHX CBsi3ell (KOBaJeHTHas, WOHHas,
MeTaJlJIn4ecKasi, BOJIOPOJIHAS), THUIIBI
KPUCTAIUTMUECKUX pelIeToK BEILICCTB;
KJIacCU(PUIMPOBATH XUMHUCCKUE PCAKIIHH;
NP6 07. chopMHPOBAaHHOCTb  yMEHHH
MIPOBOJUTH pacyeTsl (0] XHUMHYSCKUM
dbopMynmaM W ypaBHCHHSM  XHUMHYECKHUX
peakmmii ¢ HWCHONBb30BaHUEM  (PH3MUYECKUX
BEJIMUMH, XapaKTepU3YIOLIUX BEIIECTBa C
KOJIMYECTBEHHOH CTOPOHBI: MAacChl, 00BeMa
(HOpMaXbHBIE YCIOBHS) Ta30B, KOIUYECTBA
BEILICCTBA, HCII0JIb30BaTh CHCTEMHBIC
XUMUYECKUE 3HAHUS IJIsl MPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYaIlUsX,
CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHUEM.
OK 02. JInuHOCTHBIE pe3yJibTaThl J0JIAKHBbI | JTUCHMILUINHAPHBbIE (mpenMeTHbIE)
Hcnonbs3oBarh 0TpaaTh B YaCTH: pe3yJIbTaThl U I0JKHBI OTPAKATh:
COBPEMEHHBIE LIEHHOCTH HAYYHOI' 0 MO3HAHMA: IIP6 06. BiageHWE OCHOBHBIMH METOJAMM
CpelicTBa Mnouncka, —  c(hopMHPOBaHHOCTH MHUPOBO33pEHUs, | HAYYHOI0 TO3HAHWUA BEIICCTB U XUMHUYECKUX
aHaiau3a u COOTBETCTBYIOILLIETO COBPEMCHHOMY SIBIICHUH (nabmronenue, H3MCEpCHHUC,
MHTEPIpEeTALNU YPOBHIO pasBUTHS HayKH U | SKCIIEPHMEHT, MOJICIINPOBAHHE);
HHPOPMALIUHU H o0MIeCTBEHHON MpakTukH, ocHosanuoro | IIPO 07. Cc(OPMHUPOBAHHOCTh  yMEHUH
WHPOPMALMOHHBIC Ha JIHAJIOTe KYJIBTYp, CIIOCOOCTBYIOMIETo | MPOBOJUTH pacdeTsl o XUMHUYECKUM
TEXHOJIOTUH IS OCO3HAHUIO CBOETO MecTa B | opmynaMm ©  ypaBHEHHSIM  XUMHYECKHX
BBINIOJTHEHHMS 3a/1a4 MOJIMKYJITYPHOM MHUDE; peakuuil ¢  HMCHONB30BAaHMEM  (PU3MYECKHX
HpO(beCCHOHaHBHO — COBEpPILUECHCTBOBAHUE SI3BIKOBOU u | BCIHWYHH, XapaKTCpu3yrommux BEOIECTBA C
ﬁHeHTeHBHOCTH YUTATEIIBCKON KyJIbTYpbl KakK CpeacTBa KOJIMYECTBEHHOU CTOPOHBI: MAacCCHI, o0BeMa
B3aUMOJEHCTBUS ~MEXKIy JIOABMH U (HOpMaJIbHBIE YCJIOBHS) Ta30B, KOJUYECTBA
IO3HAHUA MUpa. BCIICCTBA, HUCIIOJIB30BATh CHUCTCMHBIC
MeTanpeaMeTHbIe Pe3yJbTaThl J0JGKHbI | XUMHYCCKUE 3HAHUS [JIS NPUHATHS PEIICHUH B
orpaxatb: OBjageHHe YHMBePCAJbHbIMU | KOHKPETHBIX JKM3HCHHBIX CUTyalusIX,
y4eOHBIMH O3HABATEJILHBLIME | CBSI3aHHBIX C BEILIECTBAMU U UX MPUMEHEHUEM;
AeliCTBUSIMMU: I1P6 08. c(hOpPMHUPOBAHHOCTh yMeHUui
B) pabora ¢ undopMaLueii: MJIaHUPOBaThb W BBIMOJHATH  XUMHUYECKHIl
—  BameTh HABBIKAMU nomydenus | YKCIEPUMEHT (mpeBpalieHuss OpraHMYECKUX
HH(GOPMAIME W3 HCTOYHHKOB pa3HbIX | BEUIECTB NPH HArPEBAHHH, MOIYYCHHE STHICHA
THIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH | A M3YYCHHE  €ro CBOKMCTB, Ka4eCTBEHHEIS
MOWCK, aHalW3, CHCTeMaTH3aluio ¥ | PCaKIMM Ha aJbJCTHIBL, Kpaxmal, yKCyCHYIO
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HMHTEpIpETALHNIO uHpopmanuu
Ppa3INYHBIX BUJIOB u thopm
MIpECTaBICHHUS;

— co3gaBaTb  TEKCTBl B Pa3IMYHBIX
¢dopmaTax Cc  y4eToM  Ha3Ha4YeHHs

nHpopManMK ¥ LENEBOW ayJUTOPHH,
BEIOMpast ONTHMATEHYIO bopmy
NPENCTaBICHUS U BU3YJIH3aLHN;

—  OLCHUBATH JOCTOBEPHOCTH,
JIETHTHMHOCTb UH(pOpMaLUH, ee
COOTBETCTBHE IIPAaBOBBIM M MOPAJILHO-
STHYECKUM HOpMaM;

BJIAJICTh HABHIKAMH PACIIO3HABAHHS U 3IL[HTHI

nHdopmanuu, HHGOPMATHOHHON

0€e301acHOCTH TIMYHOCTH

KHCIIOTY; JeHaTypauus OemnKoB npu
HarpeBaHWHW, LBETHBIE pEaKUUH  OEJIKOB;
MPOBOJUTH  pEeakIUd  HMOHHOTO  OOMEHa,
ONpeNeNaTh  CpeAy  BOAHBIX  PacTBOPOB,
KayeCTBEHHbIE  peakuud  Ha  cy’bdar-,
kapOOHaT- M XJIOPUJI-aHUOHBI, Ha KaTHOH

aMMOHHS; peniaTh YKCIICPUMEHTAJIBHBIC 3a1a4n
mo temam "Mertamiel" u "Hemeramiel") B
COOTBETCTBMM €  MpPaBWIAMH  TEXHHKH
0€301MacHOCTH TIPH OOPAIICHNH C BEIIECTBAMHU 1
nabopaTOpHEIM 00OPYIOBaHHEM; IPEACTABISATh
pe3ynbTaThl XHMHYECKOTO OKCIEPHMEHTa B
(dopMe 3amucu YpaBHEHHUH COOTBETCTBYIOIIUX
peakuuii ¥ HOpMyIMPOBATH BBIBOJBI HA OCHOBE
9THX PE3YJIbTATOB;

nPé 09. chopMHPOBaHHOCTE  yMEHHS
AQHAIM3UPOBATh XUMHYECKYI0 HH(OPMAIHIO,
HOJIy4aeMyl0 M3 Pa3HbIX UCTOYHHKOB (CpEICTB
MaccoBOM wuH(popManuu, cetb WHTepHET H

JIpyTHeE).
OK 04. JInyHOCTHBIE pe3yJibTaThl J0JIKHBI | JIucuMIVINHAPHBIE (mpeaMeTHbIe)
D¢ pexTrBHO 0TPa’KATh B YACTHU: pe3yJbTaThI H JO0JKHBI 0TPAXKATh:
B3alMOJEICTBOBAT | rPasKIAHCKOr0 BOCIIMTAHUS: oP6 08. chopmMupoBaHHOCT  yYMEHUH
b ¥ paboTaTh B —  TOTOBHOCTh BECTHU COBMECTHYIO | INIAHUPOBATh W BBIIONHATh  XHMHYECKHI
KOJIJIGKTHBE U JEATENHLHOCTh B MHTEPECAX MPAXKIAHCKOTO | PKCIEPUMEHT (IpPEBpAlIeHHs OPraHM4ecKHX
KOMaH/ie 0011eCTBa; BELIECTB IIPU HAIPEBAHMHU, IIOJIyYCHHUE STUIICHA
— YMEHHE BSaHMOHeﬁCTBOBaTL c | A HU3YUCHHUC C€TO CBOﬁCTB, KAa4CCTBCHHBIC
COLIMaJIbHBIMU UHCTUTYTaMH B | p€aKIMM Ha aJbJACTHU/bI, Kpaxmall, YKCYCHYIO
COOTBETCTBHM C WX (YHKUUAMH U | KUCIIOTY; ACHaTypanus Oenkos npu
Ha3zHAUYEHUEM. HarpeBaHuu, IIBCTHBIC pCakun 6CJ'IKOB;
MeranpeamMeTHble Ppe3yiabTaTbl AOJLKHbI | IPOBOIUTH peaknuu HOHHOTO obMeHa,
OTPAkKATh: ONpeNeNATh  Cpely  BOAHBIX  PacTBOPOB,
OB.]Ia).IEHl/Ie yHl/IBepcaﬂbeIMPl KAa4C€CTBCHHBIC peakunu Ha CyJ'IB(i)aT',
KOMMyHl/IKaTI/lBHbIMI/l IleﬁCTBHﬂMH: Kap6OHaT' nu XJ'IOpI/I,I['aHI/IOHLI, Ha KaTHUuoOH
6) COBMeCTHAS AeATeIbHOCTD! aMMOHHUS; peIIaTh SKCIEPHUMEHTANIbHBIE 3a1a4l
—  [HOHHMATH u Henonp3oBats | M0 TemaM "Merame" u  "Hemeramier') B
perMyIIeCTBa KOMAaHTHOM U | COOTBETCTBUU c MIpaBUIAMU TEeXHUKU
VHIMBHIYaTbHON PaGoTHI; 6e30MacHOCTH TIPH OOPAIIIEHNH C BEIIECTBAMH H
—  npuHUMATH e COBMeCTHOIL | 1A00paTOpHBEIM 000PYAOBAHKMEM; NIPEACTABIATH
JESITENLHOCTH, OpTaHM30BBIBATH u | PE3yNbTaTel  XMMHYECKOTO JKCIEPHUMEHTa B
KOODAMHHPOBATh  NCHCTBUSA 10  ee (dbopMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
JIOCTHKEHHUIO: COCTABISTE nmag | Peakuumit u GopMyIMpoBaTh BBIBOJBI HA OCHOBE
JEHCTBUH, pactpenesTh poiu ¢ yuerom | OTHX PE3YJILTATOB.
MHEHHH Y4aCTHHKOB 00CyX1aTh
Ppe3yJbTaThl COBMECTHOM PabOTHI.
Ogianenne YHHBEPCAJIbLHBIMHA
peryJIiTHBHBLIMH JACiCTBHAMH:
I) NpUHATHE ce0sl U IPYTrux Jroaeii:
—  TPUHUMATh MOTHUBHI M apTYMEHTHI JPYTUX
JIOJEH  IpU  aHalIM3€  pe3ysbTaToB
JIESITEIIBHOCTH;
— IIpU3HAaBaTh CBOE NPaBO U IIPaBO APYTUX
JII0JIeH Ha OIIMOKH;
pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MHp C
MO3ULUU IPYroro YeJoBeKa.
OK 07. JInuHOCTHBIE pe3yJbTaThl JA0JLKHBI | JIMcuuninHapHbIie (mpeaMeTHBIE)
CopnelicTBOBaTh O0TPA’KATh B YACTHU: Pe3yJIbTaThI H A0JKHBI OTPAXKATh:
COXPaHECHUIO JKO0/JI0THYE€CKOr0 BOCIIMTAHUA: I1P6 01. chopMHPOBAHHOCTH TIPEJICTABICHUH: O
OKpYy>Karomen —  c(hOopMHPOBaHHOCTb 9KOJIOTHIECKON | XUMHUYECKOH COCTaBIIAIOLIEH
Cpelibl, KYJBTYpBHI, IMOHNMAaHHE BIIUSIHUSI | €CTECTBEHHOHAYYHOM KapTHHBI MHUpPA, PpOJIU
pecypcocOepexeHn COLMAIbHO-OKOHOMHYECKHX ~ NPOLECCOB | XMMHH B IIO3HAHWM SABJICHUM IPHPOXBI, B

10, MIPUMCHATH

Ha COCTOSIHME NMPHUPOJHON M COLMAIBLHOU

(GOpPMHUPOBAHMM  MBIIUICHUSI W KYJIBTYPHI
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3HaHUs 00 Cpebl, OCO3HAHHE IO0ANBHOTO | JTMYHOCTH, ¢ (PYHKIMOHAIBFHOW TPaMOTHOCTH,
W3MCHCHUU XapakTepa 3KOJIOTHICCKHUX MPOOIIeM; HEOOXOAUMOW JJI1 PEUICHUS MPAKTUYCCKUX
KJIMMarTa, —  IUTAaHHPOBaHUE u OCYILECTBJICHUE | 33ad4 M 9KOJNOTUYECKH  OOOCHOBAHHOTO
IIPUHLUIIBL JNEUCTBUI B OKpYJXKalolleld cpele Ha | OTHOUIEHHS K CBOEMY 3I0POBBIO M IPHPOIHOM
6epeKINBOTO OCHOBE 3HaHMs LeJed yCTONYMBOIO | CPee;
MIPOU3BO/ICTBA, Pa3BUTHA YEIIOBEUECTBRA; npre 10. c(hOPMHUPOBAHHOCTh  YMCHHU
3¢ dexTHBHO —  aKTHBHOE HETIpHATHE neiicTeuii, | cobmoaaTh TpaBUIIa JKOJIOTHYECKHU
JIEMCTBOBATH B TPUHOCSIIHIX Bpe]l OKPYKaIoIIeH cpenie; meaecooOpa3Horo  TOBEACHUS B OBITY |
Ype3BBIYaHBIX —  yMeHHe IPOrHO3HPOBATh | TPYAOBOH NESATEIBHOCTH B LEIAX COXPaHCHHS
CHTYalusIX HEOIaroNpUATHBIE 3KOJOrHuecKue | CBOCTO 3/I0POBbS M OKPYXKAIOWICH NMPUPOIHOH
HOCIEACTBUS IpeIIpHHAMAeMbIX | CPEIBL; YYHTBIBATh OMACHOCTH BO3ACHCTBHs Ha
NeHCTBHIL, IPeIOTBPALIATS HX. JKHBBIC OPTAaHU3MBI OIPEIEICHHBIX BEIIECTB,

MeTanpeaMeTHble Pe3y.IbTATBI A0.UKHBI | TIOHAMAA  CMBICI  MOKasaTens MpeaeIbHON

0TpaKAaTh: JIOITyCTUMOM KOHIICHTPAIIHH.

OniaieHne YHUBEPCAJIbHBIMH YYeOHBIMH

TMO3HABATEJILHBIMH 1€l CTBUSIMH:

B) pabdoTa ¢ uHdopMmanueii:

HCIIONBE30BaTh CPEICTBa MHPOPMAIHNOHHBIX U

KOMMYHHUKAIIHOHHBIX TEXHOJOTHH B PEIICHUU

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u

OpPTraHW3AIIMOHHBIX 3a7lad C COONIOJCHUEM

TpeOoBaHMUit SPTOHOMHUKH, TEeXHUKA

0e30MmacHOCTH, TUTUCHEI,

pecypcocOepexkeHus, MPaBOBBIX U ITHUCCKUX

HOPM, HOPM nH}popManOHHOI

6e30IacHOCTH.
MK 11.2. — YMETh COCTaBIATH 0a3y AaHHBIX YYHUTBIBas
[IpoeKTHpoBaTh XUMHUYECKHE acCleKThl IPOLIECCOB U SBJICHUI B

0a3y DaHHBIX Ha
OCHOBE aHaJIH3a
MpeIMEeTHOM
obnactu

peIMeTHOM 06macTy;

— YMETH HUCIIOJIB30BATh pa3InvuHbIC
XUMHYECKHE MOJIENN JIJIs TIPOSKTUPOBaHUA 0a3
JIAaHHBIX;

— YMETh aHaIM3UpOBAaTh OO0JIACTH IIpeaMeTa
cocTaBiieHHs 0a3  JOaHHBIX C  y4eTOM
XUMHUUYECKHUX IPOLECCOB U SIBJICHUM.

— Ywmerh HCTOJIB30BATh COBPEMEHHOE
o00opyZiOBaHHE TIpU aHAIU3e XUMHUYECKUX
CHCTEM U XUMMUYECKHX MPOIIECCOB.
— YMerb HCIOJIb30BaTh
COBPEMEHHOH XUMHUU U OMOXMMHYECKHX
TEXHOJIOTU I TS panMoHaIbHOTO
MPOEKTHPOBAHUS W ONHCaHUs 0a3 JaHHBIX
XUMHUUYECKHX CUCTEM U SIBJICHUM.

JOCTHKCHUA

K 11.3.
PaszpabaTsiBaTh
00BEKTHI

0a3nl JaHHBIX B
COOTBETCTBUU

C pe3ysbTaTaMu
aHaau3a
MpeIMEeTHOM
obnacTu

JIAHHBIX
CYIIHOCTh

— yMeTb  paspabaTeiBaTh  0a3bl
omMpasicb  Ha  XMMHYECKYIO
MIpeAMETHOH 00nacTy;

— yMeTb UCTIONIb30BATh COBPEMEHHBIE
XMMHUYECKHE MOJIETIH MIPY aHAJIM3€e MIPEAMETHOM
obymactu 0a3pl JaHHBIX, a TaKXke A
pa3paboTku 00BEKTOB 0a3 JaHHBIX,

— yMeTb MPOrHO3UPOBATh PE3YJILTAT HA OCHOBE
M3BECTHBIX HCXOJIHBIX 3HAUEHHUH HCIIONb3Ys
pa3yHble XUMHYECKHE MOJENU U 3aKOHBI
XMMHH;

— YMeTp pa3pabaTbiBaTh  OOBEKTH  0a3bl
JAHHBIX HWCHOJb3ysl 3HAHUS COBPEMEHHOMU
XUMHH, OWOXMMHUM, TIPUMEHATh HX I
aHain3a MHQOpMaLnH,

— YMeTh pemath 3aJjaun 10 pazpaborke 0a3
JaHHBIX C YYETOB XHUMHYECKHX AacIleKTOB
peIMEeTHOH 00JIacTH.




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHO# padoThl

Bup yueOHoii paboTbl

Oobvem uacoes

MakcumanbHas yyeOHass Harpys3ka (Bcero) 44
O06s13aTesibHAs ayIUTOPHAsI ydeOHAasi HATPy3Ka (Bcero) 44
OCHOBHOE coJIep:KaHue 24
B TOM YHCJIE:
TEOPETUIECKOE O0yUCHUE 12
MPAKTUYECKHUE 3aHATHS -
J1a00paTOPHBIE 3aHIATHS 12
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COJIePsKAHME 19
B TOM YHCJIE:
TEOPETHYECKOE 00yUCHHE 10
MPAKTUYECKHUE 3aHATHS -
J1a00paTOPHBIE 3aHIATHS 9
IIpome:xkyTouyHasi arrecranus (AuddepeHuMpoBaHHBIN 3a4eT) 1

CamocTosiTeibHasi padoTa 00y4aonerocs

KoncyabTanmum




2.2. KajleH1apHO-TeMAaTHYEeCKHUI IJIaH U coJep:kaHue YueOHoii nucuunanabl XUMUSA

HaumeHoBaHHe pa3ae/oB H Conep:xxaHue y4eOHOTo MaTepHuaja (OCHOBHOE M MPO()eCcCHOHAIbHO-OPHEHTHPOBAHHOE COJlep:KaHNe), O0bem | ®@opmupy | YueOHas
TeM JagopaTopHble paGoThl U MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOIYab (IPU HATUYMH) 4acos eMble Heaes
KOMIIeTeH
HHH
1 2 3 4 5
Pazgen 1. Teopernyeckne 0CHOBBI XHMHUH
Tema 1.1. Copep:xaHue yueOHOT0 MaTepHaJia: 1 OK 01 1
OcCHOBHBIC XHUMHYECKHE XuMIYeCcKuii ameMenT. AToM. SIapo aroma, H30TOIBEL. DIEeKTpOHHAst 0007109Ka. DHEPTreTHIECKUE YPOBHH,
TOHATHS U 3aKOHBI, TIOyPOBHU. ATOMHBIE OpOUTANH, S-, P-, d- aeMeHThI. OCOGEHHOCTH paCIIpeIe/ICH s SIEKTPOHOB TI0 OPOHUTAIISIM B
CTPOCHHUC aTOMOB aToOMax 3JIEMEHTOB NEPBBIX YETHIPEX MEPHOAOB. DNEKTPOHHAs KOH(PUTypanus aToMoB. OCHOBHbBIE XUMHUECKHE
XMMHYECKHX 3JIEMEHTOB 3aKOHBI
JlabopaTopHoe 3aHsATHE: 1
«OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHH U PpacyeCThl IO YPABHCHUAM XUMHUYCCKUX peaKuHﬁ».
OTHOCHTEIbHBIE aTOMHAs U MOJIEKYJIsIpHas Macchl. MossipHas Macca. KomnuecTBo Bemectsa. MaccoBas 1o
BellecTBa. 3akoH ABoraapo. MossipHslii 00beM ra3oB. OTHOCHTEIbHAS IUNIOTHOCTD T'a30B. PacyeTsl Mo ypaBHEHUSIM
XMUMHUUYECKHX PEaKIHii C UCIIOJIb30BaHIEM MacCOBOM JIOJIM BellecTBa, 00beMa (HOpMaJbHbIE YCIOBHUS) Ta30B,
KOJIMYECTBA BEIIECTBA
Tema 1.2. IIpodeccuoHabLHO OPHEHTHPOBAHHOE CO/IePKaHUe
Hepromuueckuii 3aK0H 1 Copep:xaHue y4eOHOT0 MaTepHaJia: 1 OK 01 2
IMepronueckas cucrema Ilepnoguueckass cucrema xumuueckux odaemeHToB [I.M. MenneneeBa. CBA3b NEPUOAMYECKOTO 3aKOHA U OK 02
XUMHYECKHX 311eMEHTOB JI. | [leproauyeckoil cHCTEMBl XHMHYECKHX JJIEMEHTOB C COBPEMEHHOM TEOpUel CTPOSHHUS aTOMOB. 3aKOHOMEPHOCTH MK 11.2
U. MeHneneeBa, UX CBA3b ¢ | U3MEHEHHs CBONCTB XMMMYECKHX JJIEMEHTOB, 00pa3yeMbIX UMM HPOCTBIX M CIIOKHBIX BELIECTB IO Ipynnam H MK 11.3
COBPEMEHHOM TEOpHEN nepuogam Ileproauueckoii cCTEMBI. 3HAYEHHUE NEPHOAUYECKOTO 3aKOHA U CUCTEMbBI XMMHYECKHUX dy1eMeHTOB J[.1.
CTPOGHHS ATOMOB MeHzeneeBa B pa3BUTHN HAYKH. §
YcraHOBIIEHHE CBA3H MEX/y CTPOCHHEM aTOMOB XMMHUYECKHUX 3JIEMEHTOB M IEPHOANIECKUM N3MEHEHHEM CBOWCTB
XMMHUYECKHX JJIEMEHTOB M MX COCITMHEHUH B COOTBETCTBUH C MOJIOXKEHHEM [leprnoauieckoil CHCTEMBI.
JlaGopaTopHoe 3aHsITHE: 1
«HM3yueHne nepuognIecKux 3aKOHOMEPHOCTEH M MX B3aUMOCBSI3M CO CTPOCHUEM aTOMOBY.
Tema 1.3. Copep:xaHue y4eOHOTO MaTepHaJia: 1 OK 01 3
Crpoenue BeecTsa CrpoeHne BemecTBa. XUMHUYIECKast CBA3b. BBl XUMHYECKON CBSI3M (KOBAJIIGHTHAS HETIOJIIPHAS U TOJISIpHAs,
1 NIPHPO/Ia XUMUYECKOH MOHHAsI, METAJUTMYECKAs). MeXaHn3MBI 00pa30BaHUs KOBAIEHTHON XMMHYECKOM CB3U (0OMEHHBIN U TOHOPHO-
cBsi3H. MHOTOOOpasue o .
aKnenTopHsIi). BomoponHas cBs3b. BaneHTHOCTS. DnekTpooTpunatensHOCTh. CTeneHb OKucieHus. VIOHBI:
petects KAaTHUOHBI U AaHUOHBI
JladopaTopHoe 3ansitue: «CTpoeHHE BEIECTBA U MPUPOJA XUMUUECKON CBS3H. 1
JleMoHCTpanust MoJieNiel KpUCTAIIIMYECKNX PEIIeTOK: HOHHOW (XJIOPH HATpHsl), aTOMHOH (rpaduT u anmas),
MOJIEKYJISIPHOH (YTJIEKUCIIBIH ra3, Ho/), MeTaIINIeCKO! (HaTpHid, MarHUH, MeIp).
Tema 1.4. Conep:xanue y4eOHOr0 MaTepHaJia: 1 OK 01 4
Kiacendukanms, Knaccudukarus Heopranugecknx BemecTB. HoMeHKIaTypa HEOpraHWIeCKUX BEeNIecTB (OKCHABI, THIPOKCHIIBL, OK 02
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1 HOMEHKJIATypa
HEOpPraHUYECKUX BEILECTB

KHCJIOTHI, COJH). BemmecTBa MONEKyIISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOCHHSL. ATpEraTHbIE COCTOSIHUSI BEIECTBA.
Kpucranmmueckue u aMmop@Hble BElecTBa. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA. THIBI KPHCTAJUIMUECKUX
peleTok (aToMHasi, MOJEKyJIspHas, HOHHAs, MeTalJInuecKas). 3aBUCUMOCTb CBOMCTBA BEILIECTB OT TUIA
KPUCTAJLINYECKOU PEILETKU

.JIaﬁopaTopnoe 3aHATHE: «HOMCHKJ'IaTypa HCOPraHUYCCKUX BCIICCTB».
3a£[aHI/I$[ 1o KJ'IaCCI/I(l)I/IKaIlI/II/I, HOMCHKIJIATYPEC U XUMHUYCCKUM q)opMynaM HCOPIraHNUYCCKUX BCUICCTB PA3JINIHBIX

KJ1accoB (yrapHbIi ra3, YIIeKHCIbIA Ta3, aMMHaK, TallleHasi H3BECTb, HETralleHas H3BECTh, MUTHEBAs COAA M APYTHX):

Ha3BaHUA BemlecTB o MexxayHapoaHoi (MIOITAK) mnmn TpuBHaIbHON HOMEHKIIATYPE U COCTAaBICHHE (hOPMYITBI
XMMHYECKHX BELIECTB, ONPEACIICHNE NPHHAIUISKHOCTH K Kitaccy. [Touck nHpopMaIiy 1mo Ha3BaHUM,
uIeHTH(GUKATOPaM, CTPYKTYPHBIM (popMyiIaM. AHaJIM3 XUMUYECKOW HH(POPMAINH, TOJIy4aeMOH U3 Pa3HbIX
HCTOYHHKOB (CPEICTB MAacCOBOH MHpOpManuy, ceTb VIHTepHET U Ipyrue)

Tema 1.5.
Tunel XUMUYECKUX peaKuid

Conep:xxaHue y4eOHOT0 MaTepHaJa:

Xumudeckas peakius. Kiaccnpukanus XMMUUECKUX PEakUii B HEOPraHUYEeCKOW 1 OPraHN4eCKOW XUMHUU. 3aKOHBI
COXpaHEHMs MaccChl BELIECTBA, COXPAHEHUS U MIPEBPAILCHNs YHEPTUU IIPU XUMHUYECKUX peakiusax. OKUCIUTeIbHO-
BOCCTAHOBUTEJIbHBIE PeakIiy (YpaBHEHUS OKHUCIIEHUSI-BOCCTAHOBIICHHS], CTETIEHb OKUCIICHUS, OKHCIUTENb U
BOCCTAHOBHTEIIb, OKUCIIUTENILHO-BOCCTAHOBUTEIBHBIE PEAKIIVH B TIPUPOJE, IPOU3BOACTBEHHBIX NpoLeccax U
KHU3HE/IESATEIHHOCTH OPTaHU3MOB)

OK 01

JlaGopaTopHoe 3aHsiTHe: PacuéTsl 110 ypaBHEHMAM SKCIIEPUMEHTAIBHBIX XUMUIECKUX PEaKInit

IpodeccuoHaNIBLHO OPUEHTHPOBAHHOE COEPKAHUE (COTEPIKAHUE IPUKIATHOTO MOYJIs)

Tema 1.6.
CKOpOCTh XUMHUUECKHUX

peakuii. XuMu4yeckoe
paBHOBECHE

Conep:xaHue y4e0HOT0 MaTepHaJa:

CKOpOCTb peakLny, ee 3aBUCHMOCTh OT Pa3IMYHBIX (PaKTOPOB: MPUPOABI PEarupyroOINX BEIIeCTB, KOHIIEHTPauu
pearupyommx BeuecTB, TeMIepaTypsl U IIIOMAAH PEaKIIMOHHON MMOBEPXHOCTHU. TerioBbie 3 HEeKThl XUMHYECKUX
PeaKIuii: 5K30- M SHAOTEpMUUEcKre peakiuu. OOpaTuMble peakiuy. XuMUIecKoe paBHoBecue. DakTopsl,
BJIMSIIOIINE HA COCTOSTHUE XUMHUYIECKOTO paBHOBECHS (KOHIIEHTPALUS PEareHTOB WM MPOAYKTOB PEaKIInH,
naBneHue, Temmeparypa). [Ipuamumn Jle [llatense

JlaGopaTopHoe 3ansiTHe: «BinsHIe pa3nnuHbIX (aKTOPOB HA CKOPOCTh XUMHUYECKOH PEaKIumy.

3ajaHus Ha aHaM3 (aKTOPOB, BIMSIOIIMX Ha M3MEHEHNE CKOPOCTH XMMHUUECKOI peakiiy. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOH peakIuy OT MPUCYTCTBHS KaTaln3aTopa Ha IpUMepe pa3ioKeHUs MepOKCHAa BOJIOPO/IA C TOMOIIBIO
JUOKCH/Ia MapraHiia M KaTanasbl. Pemenne mpakTHKO-OpUEeHTHPOBAHHBIX 3aJaHUH Ha IpUMEHEeHHe puHnumna Jle-
[aTense 111 HAXOXKICHNS HAIPABJICHHS CMEIIECHHUS PAaBHOBECHSI XHUMUYIECKOH pEakIiy U aHaIu3 (hakTopoB.,
BIIHSFOIIMX HAa CMEIIEHNE XUMHUIECKOTO PaBHOBECHS

OK 01
OK 02
MK 11.2
K 11.3

Tema 1.7.
PactBopsl, Teopus

INEKTPOIUTHUECKOM
IACCOLMALUY U UOHHBIN
o0OMeH

Conep:xaHue y4eGHOro MaTepuaJia:
PactBopbl. Buibl pacTBOPOB 10 COJIEPIKAHUIO PACTBOPEHHOT'O BellecTBa. PacTBopuMocTh. [ToHATHE O TUCTIEPCHBIX
cucremax. VICTHHHbBIE U KOJUIOMIHBIE pAacCTBOPHI. MaccoBast oJis BelecTBa B pactBope. [IoHsITHE O BOIOPOIHOM

I10Ka3arTeiie (pH) pacTBopa. SHCKTpOJ'H/ITI/I‘{eCKaSI Jucconuanus. CuibHbIE U cIa0ble DJICKTPOJUTHI, HEIJICKTPOJIIUTHI.

PGaKHI/II/I HOHHOI'0 00MeHa

JlaGopaTopHoe 3ansitue: «lIpuroroBieHne pacTBOPOBY.
IIpuroroBneHue pacTBOPOB 3aJJaHHON MacCOBOM /10J1€i paCTBOPEHHOI'O BEILIECTBA, IPOBE/ICHHUE PEAKIMil HOHHOTO

OK 01
OK 02
OK 04
OK 07
MK 11.2
MK 11.3
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oOMeHa, oTIpeieNleHIe Cpeasl PACTBOPOB BEIIECTB C TOMOIIBI0 YHHBEPCAIBHOTO HHANKATOpa (KHCasl,
HeHTpalbHasl, MIeJI0YHasT). 3alaHusI HAa COCTABJICHUE HOHHBIX peakuuil. PerieHue npakTHKo-OpUCHTUPOBAHHBIX
pacyeTHBIX 3aJJaHUil Ha PacTBOPBI, UCTIOJIb3yeMble B OBITOBOM U MPOU3BOICTBEHHOH JIEATEIHHOCTH YETOBEKA

Pa3gen 2. Heoprannueckasi Xumus

Hpotpeccnona.m,}[o OPUEHTUPOBAHHOC COI€PKAHUC

Tema 2.1.
Du3nKO-XUMHICCKHE

CBOMCTBAa HEOPraHUYECKUX
BEILECTB

Copep:xaHue y4eOHOT0 MaTepHaJia:

Mertamner. [Tonoxxenne MetaiioB B [leproanyeckoii cucTeMe XUMAYeCKAX 31eMeHTOB. OCOOCHHOCTH CTPOCHHUS
ANEKTPOHHBIX 000J109eK aTOMOB MeTaiuioB. O0mue ¢pusudeckne cBoiicTBa MeTamioB. CITaBbl METAJIIOB.
ONEKTPOXUMHICCKUN P HATIPSDKCHUH METAJUIOB. XMMHUYIESCKIE CBOMCTBA BAKHEHIITNX METAIJIOB (HATpUH, Kauii,
KaJbLIMi, MarHWi, aIIOMUHIH, IMHK, XPOM, XKeJIe30, Me/ib) U UX coeAnHeHui. O0Iue criocoObl NomydeHus
MeTaioB. [IpuMeHeHre MeTauioB B OBITY M TEXHHUKE

JladopaTopHoe 3ansitue: «DU3NKO-XMMHUECKHUE CBOMCTBA HEOPTAHUUECKHX BEIIECTBY.
XUMUYECKUE CBOMCTBA BAKHEHIIINX METAIUIOB (HATPUH, KAIUN, KaIbIMi, MaTHUHA, ATFIOMUHHMA, TUHK, XPOM, Kele30,
Mezb) ¥ UX coequHeHunit. O0mme cnocoOl MOTydeHns MeTasuioB. [IpuMeHeHne MEeTaIIOB B OBITY H TEXHHUKE

Coaep:xanue yueOHOro MaTepuaJa:

Hewmeranner. [Tonoxxenune HemeTamnos B [leproaunueckoit cucreme xumuueckux sneMmenToB .M. Menaeneesa u
0COOCHHOCTH CTPOCHHS aTOMOB. @H3WYECKIe CBOWCTBA HEMETAIUIOB. AJIIOTPONHS HEMETAJIIOB (Ha IIpUMepe
KHCJIOPOAa, cepsl, pocdopa 1 yriepoaa). XMMHYCCKIE CBOWCTBA U IPUMCHEHHE BAKHEHIITUX HEMETAIITIOB
(ranoreHoB, cepsl, a3ota, hochopa, yriepoaa u KpeMHHs) U UX COCTUHEHUH (OKCHIOB, KUCIOPOICOISPKAIIIX
KHCIIOT, BOJOPOJHBIX coeAMHEeHUH). [I[puMeHeHe Ba)KHEHIIINX HEMETAJUIOB U MX COCTUHEHUI

XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKHUX BEMIECTB (OKCHAOB, THAPOKCUIOB, KHCIIOT, COJIEH U
np.). [eHeTnueckas cBA3b HEOPTAaHUYECKUX BEUIECTB, MPUHAAEKANTUX K Pa3IUYHBIM KJ1accaM. 3aKOHOMEPHOCTH B
HM3MEHEHHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COEAUHEHHM, BBICIIMX OKCHJIOB U TUAPOKCUIOB

JlabopaTopHoe 3aHsiTHE:

«DU3NKO-XUMHUUECKHE CBONCTBA HEOPTaHUYECKUX BELIECTBY.

CocraBiieHHe ypaBHEHUH XMMMYECKUX PEAKUHMHA C y4acTHEM IMPOCTBIX M CJIOKHBIX HEOPIaHWYECKUX BELLECTB:
METaJUIOB ¥ HEMETAJUIOB; OKCHIOB METAaJUIOB, HEMETAIOB M aM(pOTEPHBIX AJIEMEHTOB; HEOPTaHUYECKUX KHCIIOT,
OCHOBaHMH 1 aM(OTEPHBIX TMPOKCHIOB; HEOPIraHUUECKHUX COJIEH, XapaKTepPHU3YIOIUX UX CBOHCTBA.

Pacu€rbl Macchl BeecTBa WM 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WK 00BEMY OJIHOTO U3

YYaCTBYIOIIMX B pCaKIIUM BCUICCTB, paC‘IéTH MacCcChI (O6’BéMa, KOJIM4E€CTBa BeH.[CCTBa) MNPOAYKTOB pCaKInu, €CIIN
OIHO M3 BCHICCTB UMCCT MMPUMECH. Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX 3aaaHnﬁ Ha CBOﬁCTBa, COCTaB,
MOJYUCHUC U 0e30I1aCHOE UCIT0Ib30BAHKNE BAKHEHIIINX HEOPraHMYCCKUX BCIICCTB B 6I>ITy n HpO(bGCCHOHaHLHOﬁ
JCATCIIBHOCTH YC€JIOBCKA

OK 01

OK 02

OK 04
K 11.2
K 11.3

Tema 2.2.
Unentudukanms
HEOPTaHMYECKUX BEILECTB

Copep:xaHue yueOHOIro MaTepuaJa:

VneHTnduKanms HeOpraHMYECKNX BEIIECTB C UCIIOIB30BAaHUEM MX (H3MKO-XHMHUYECKUX CBOIMCTB, XapaKTEPHBIX
Ka4decTBEHHBIX peaknnii. KauecTBeHHBIE peakiiiu Ha cysb(haT-, KapOOHAT- U XJIOPH -aHUOHBI, HA KATHOHBI
METaJJIOB U KATUOH aMMOHHS

JIaﬁopaTopﬂoe 3aHATHE: ((I/I)ICHTI/I(l)I/IKaHI/IH HEOPraHNYCCKUX BCUICCTBY.

OK 01
OK 02
OK 04

10
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Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4 110 XUMHUYCCKUM CBOMCTBaM METAJNIOB B HEMCETAJIIOB, 11O PACIIO3HABAHWUIO U
MOJIYUCHUIO COC,Z[I/IHCHI/Iﬁ METAJIZIOB U HCMCTAJIJIOB (B3aHMOH€ﬁCTBH€ TUAPOKCHJA aTFOMUHUA C paCTBOpaMU KUCJIOT
u menoqeﬁ,). KauecTBeHHEIC pcakuu Ha cym,(baT-, Kap60HaT- 1 XJIOpUA -aHUOHBI, Ha KATUOHBI MCTAJIJIOB U
KaTUOH aMMOHUA

Pa3gen 3. TeopeTundeckne 0CHOBBI OPraHM4eCKOH XUMHH

Tema 3.1.
Knaccudukanus, crpoenue u

HOMEHKJIaTypa
OPTaHWIECKUX BEIIECTB

Conep:xxaHue y4eGHOro MaTepHaJa:

ITpeamer opraHmdeckoil XMMuHU: €€ BO3HMKHOBEHHE, Pa3BUTHEC M 3HAYECHHE B IOJIYYCHHH HOBBIX BEIIECTB H
MarepuanoB. Teopus CTpOEHHUs OpraHudyeckux coeauHeHud A.M. bytiepoBa, €€ OCHOBHBIE IOJOMXKEHHUS.
CrpykTypHble (OpPMYJIBI OpraHMYecKHX BemiecTB. ['omosiorus, u3omepus. XUMHYECKas CBS3b B OpPraHHYECKHX
COCMHEHUSX: KPaTHBIE CBSI3U, G- U TM-CBS3H.

[IpencraBnenue o kiaaccudukay OpraHuuecKuX BemecTs. HoMeHKnaTypa opraHnuecKux CoeMHeHN I

(CI/ICTeMaTI/I‘{eCKaH) " TpUBHAJIbHBIC HA3BAHUA Ba)KHEHIIINX HpeZ[CTaBI/ITeHeﬁ KJIaCCOB OPTraHUYCCKUX BCUICCTB

JladopaTopHoe 3ansTHe: «HOMEHKIAaTypa OpraHN4eCKUX BELIECTBY.

O3HakoMIICHHE ¢ 00pa3laMy OPraHWYECKHX BELIECTB U MaTepHAIaMU Ha UX OCHOBE, MOJICIIMPOBAHIE MOJIEKYJI
OpraHMYECKUX BEIIECTB, HAOIIOICHUE 1 ONMCAHUE IEMOHCTPALOHHBIX OIBITOB 110 MPEBPALICHHIO OPraHMYCCKHX
BEILIECTB NP HarpeBaHuy (IUIaBlieHUe, 00yriuBaHue U roperue). CocTaBICHHE MOJIHBIX U COKPALIEHHBIX
CTPYKTYPHBIX (pOpMYJI OPraHMYEeCKUX BEUIECTB OTJCIBbHBIX KJIACCOB, HCHOJIB3Ys NX Ha3BaHUS MO CHCTEMaTHYECKOU
U TPUBUAIILHOI HOMEHKJIAaType (3TUIICH, alleTUIICH, ITUIEprH, (GeHo, GopMalbIerull, yKCyCHas: KHCI0Ta, MIUIKH).
Pacuetsl npocreiinieii GopMyIibl OpraHMYEeCKO MOJICKYJIbI, UCXO/sl U3 3JIEMEHTHOT0 coctasa (B %)

OK 01

11

Pasnen 4. YriieBoaopoabl

IpodeccuoHaILHO OPHEHTHPOBAHHOE CO/IePKaHUe

Tema 4.1.
YTIeBogopoIsl B UX

MPpUPOAHBIC UCTOYHHUKHU

Coaep:xanue yue0HOro MaTepuaJa:

[penensHBIE YTIEBOJOPOIH (aJKAHBI): COCTAB M CTPOCHUE, TOMOJIOTHYECKUH psii. MeTaH | 3TaH: COCTaB, CTPOCHUE,
(¢u3nIecKre M XHMUYEeCKHE CBOUCTBA (PEaKIIuy 3aMEIIeHUs ¥ TOPEHU ), IOTyIeHUE U IPUMEHEHUE.

HenpenenpHble yTIeBOIOPOAH! (IKECHBI, alIKaUCHEI, ATKHHBI).

ATKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH psl. DTWIEH W TPOIWICH: COCTaB, CTPOCHUE, (PH3MUYCCKUE H
XIMHYECKHE CBOWCTBA (pEaKIUH THIPUPOBAHUS, TaJOTCHUPOBAHUS, THAPATANN, OKUCICHUS W TOJHMEPHU3AIINH)
MOJyYCHHE ¥ TPUMCHECHHE.

AnxanmeHsl: Oyramuen-1,3 u mMetunOyranaueH-1,3, XUMHYEeCKOe CTPOCHHE, CBOICTBA (peakiys MOJUMEpPHU3aINN),
MIpUMEHEeHHE (U CHHTE3a TIPUPOJTHOTO U CHHTETHIESCKOTO Kay4dyKa U PE3UHEI).

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUYECKUH Psjl. ALIETHIICH: COCTaB, XHMUYECKOE CTPOCHHE,
(u3nYecKre U XUMUYECKHE CBOUCTBA (PEaKIIUH THIPUPOBAHUS, TaJIOTCHUPOBAHIS, THAPATAIIMA TOPEHIS),
MOJTyYCHHE U TPUMEHECHHE (MCTOYHHUK BEICOKOTEMIICPATYPHOTO IUIAMEHH JUTS CBAPKH U PE3KH METAJIIOB)

JlaGopaTopHoe 3aHsITHE:
Knaccugukanus opranngeckux BemniecTB. COCTaBIeHNE MOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (GOpMYI.

Copep:xaHue yueOHOI0 MaTepuaJia:

ApomaTHdeckue yrieBomoponsl (apeHsl). BeH3om W Tomyon: cocTaB, CTpoeHHE, (U3NYECKHe M XUMHUYECKHE
CBOMCTBA (pEaKIMU TaJIOTEHUPOBAHNSA M HUTPOBAHUS), TIOTYYCHHE U IPUMEHEHHE. TOKCHYHOCTh apeHOB (BIUSHHE
OEH30JIa Ha OpPTaHU3M 4eNoBeKa). | 'eHeTnyeckas CBsi3b MEXKIY YIJICBOJOPOIAMH, MPHHAISKAIINMA K Pa3IHIHBIM

OK 01
OK 02
OK 04
MK 11.2
K 11.3
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13
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KJlaccam.
[IpupoaHble HICTOYHHUKH YTIIEBOAOPOI0B. [IprpoaHbIi ra3 u nommyTHeIe HedTsHbIe Ta3sl. HedTh u eé

npoucxoxaeHue. CriocoOs! mepepaboTku HePTH: IeperoHKa, KPEKUHT (TEPMUIECKUH, KATATUTHIECKUH ), TTHPOIIH3.
[MpoxykTe! mepepabOTKH HeTH, NX TPUMEHEHUE B IPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb ¥ IPOAYKTHI €ro
nepepaboTKu

JlaGopaTopHoe 3aHsATHE:
OKclepUMEHTAIBHOE ONpeAeICHUE Pa3IHUHBIX OPraHUYECKHUX BELIECTB C MIOMOIIBIO KaYeCTBEHHBIX PEeaKLuil.

Tema 4.2.
Du3nKO-XUMHICCKHE

CBOMCTBa yIJIEBOAOPOJIOB

Copep:xaHue y4eOHOT0 MaTepHaJia:
TpuBHanbHast ¥ MEXIYHapOIHasi HOMCHKIATYpa, (PU3NKO-XUMUYECKUE CBOMCTBA, CLIOCOOBI ITOTyYCHUS
YIJICBOZOPOIOB.

JlaGopaTopHoe 3ansitue: «CBOWCTBa YTICBOIOPOIOBY.
[MonydeHue sTHICHA M U3yUYEHHUE €ro CBOMCTB. MOJIeIMpOBaHKE MOJIEKYJI M XMMUYECKHUX MTPEeBPALLICHHIH
YIIIEBOJIOPOJIOB (Ha IIpUMepe 3TaHa, THJICHA, alleTHIIeHa U Jp.) U raJoreHONpOU3BOIHBIX

OK 02
OK 04

14

Pasnen 5. Kucioponocoaep:xainue oprannieckue coeIMHeHUst

Tema S.1.
Crnuptel. ©eHon

Coaep:xanue yueOHOro MaTepuaJa:

[IpenenbHble OAHOATOMHBIE CHHMPTHI (METaHON M STAHON): CTPOCHME, (PU3MYECKHEe M XUMHYECKHE CBOWMCTBA
(peakiuu ¢ aKTUBHBIMH METaJIaMHM, TaJOr€HOBOJOPOAAMH, TOPEHHE), MpUMEHEHHE. BOIOpOIHBIE CBI3H MEXAY
MoJeKyJlaMu cniupToB. PU3HONIOrHYecKoe AeHCTBUE METaHOa U 9TaHOJIa Ha OPTraHMU3M UYelIOBEKa.

MHOroaToMHbIe CIUPTH (ITHICHIJIMKONb M TJIMIEPHH): CTpPOCHUE, (U3NUECKHMe M XHMHYECKHE CBOWCTBA
(B3aHMOILCﬁCTBHe (¢{0) mICJIOYHBIMHU METaJlllaMU, Ka4€CTBCHHasA pCaKIusd Ha  MHOI'OAaTOMHBIC CHI/IprI).
DU3NOIOTHYECKOE [[eﬁCTBHe Ha OpraHuU3M YCJIOBCKA. HpI/IMeHeHI/Ie TIIUIEpUHa U 3TUJICHTJIUKOJIA.

®enon. CTpoeHne MOJIEKYIIbl, (PH3UYEeCKHe U XUMHUYecKue cBoicTBa (eHosa. TokcniHocTh (heHoua, ero

¢bu3HnoNIOrMyecKkoe AeHCTBUE HA OpraHu3M dernoBeka. [Ipumenenue dpenona

JlaGopaTopHoe 3aHsiTHE:
DKCIepUMEHTAIBHOE PACIIO3HABAHUE OPTaHMYECKUX BELIECTB: STHIOBOTO CIIUPTA, MypPaBbUHOMN KHCIIOThI, BOAHOTO
pacTBOpoB (eHoa.

OK 01
OK 07

15

Tema 5.2.
AJbaEruabl.
KapOoHOBBIE KHCITOTEHI.
CrnoxHble 3(hupb

Coaep:xanue yue0HOro MaTepuaJa:

Anpaerusl U KeToHb! ((opMaibIerus, aneTaibIerisl, aleToH): CTpoeHHe, GU3MYeckne U XUMHYECKHE CBOICTBa
(peakuuy OKHCIIEHHUS ¥ BOCCTAHOBIICHUS, KAUECTBEHHbIE PEaKIINM), TOJIydeHUE U TPUMEHEHHE.

OIHOOCHOBHBIE TIpe/IeNIbHbIE KapOOHOBBIE KHCIIOTHI (MypaBbHHAsi M YKCYCHAsl KHCJIOTHI): CTpOeHHE, (PU3HUYECKHE 1
XMMHUYECKHE CBOHcTBa (OOIIME CBOWCTBA KHCIOT, peakUus JTepu(UKalnM), TIOJyYeHHE W HpPUMEHEHHE.
CreapuHOBasi M OJIEMHOBAsI KHCJIOTHI KaK MPEACTABUTEIH BBICIINX KapOOHOBBIX KHCIOT. MBUIa KaK COJM BBICIINX
KapOOHOBBIX KUCIIOT, MX MOIOIIIEEe ACHCTBHE.

CroxxHbIe 2(HUPHI KaK IPOU3BOIHBIE KAPOOHOBBIX KUCIOT. I maAponu3 cnoxHbIX 3GupoB. XKXupsl. ['uaponms Kupos.

IIpumenenue xupoB. buosorndeckas posb KUPOB

OK 01
OK 02
OK 04

JlaGopaTopHoe 3ansitne: ColicTBa popmanbaernaa. CBoicTBa yKCyCHOW KUCIOTHI.

16

Tema 5.3.
VrieBoasl

Conep:xaHue y4eOHOTO MaTepHaJia:

VYrieBodpl: COCTaB, KIACCHU(HUKAIMS YIICBOAOB (MOHO-, AW- M TONHcaxapujisl). [IOKo3a — mpocTeimuit
MOHOCaxapua: OCOOCHHOCTH CTPOCHUS MOJICKYJbl, (H3HYECKHEe W XHMHYECKHE CBOWCTBA  TIIFOKO3BI
(B3ammogeiictBue ¢ ruapokcuaoM  wmemu (1), okucieHme aMMHadHBIM _pacTBOpoM okcuaa cepebpa (D),

OK 01
OK 02
OK 04

17
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BOCCTAHOBJICHHE, OpO’KEHHE TIIIOKO3bI), HAXOXKICHUE B MPHUPOJE, IPUMEHEHHE TIIIOKO3bI, OHOJIOTHYEeCcKasi Pojib B
KI3HEICATEIHFHOCTH OpraHnu3Ma genoBeka. @orocuares. @pyKTo3a Kak H30Mep TITIOKO3EI.

Caxapo3sa — mpeaCcTaBUTEINb AUCaxapuI0B, THAPOIIN3 CaXxapo3bl, HAXOXKCHNE B IIPHPOJIE U IPUMEHECHNE.
[Nommcaxapuabl: KpaxMai U IeJUTI0I03a KaK MPUPOAHbIe moJduMepsl. CTpoeHne KpaxMaia U MeJUTION036],

¢du3nIecKne ¥ XUMUIECKHE CBONCTBA KpaxMaia (THAPOIN3, KaYeCTBEHHAs PEAKIHS C HOJOM)

JlaGopaTopHoe 3aHsiTHE:
XUMIYEeCKHe CBOMCTBA TIIOKO3HI (B3anMoeiicTBue ¢ ruapokcuaoM menu (I1), okucinenne aMMHaqHBIM PacTBOPOM
okcuzaa cepedpa (I), BoccTaHOBIICHHE, OPOKCHHE TIIFOKO3BI.

Tema 5.4. Copep:xaHue yueOHOT0 MaTepHaJia: OK 01 18
DU3HKO-XUMUYCCKHE TpuBHanbHas 1 MEXyHapoaHasi HOMEHKIIATYPa, GU3UKO ~XUMHUYECKUE CBOHCTBA KHCIOPOI0COEPIKAIINX OK 02
CBOMCTBA OpPraHUYECKUX COCTUHCHUH, CIIOCOOBI OTYYCHHUS CIIUPTOB U (DEHOJIOB, KAPOOHOBBIX KHCJIOT M A(PUPOB, AJIICTUIOB OK 04
KHCJIOPOIOCOMICPIKAIIINX 1 KeToHOB. COCTaBJI€HUE CXEM PEeAKLUH, XapaKTepU3yOIUX XUMUYECKHEe CBONCTBA KUCIOPOAOCOAEPKAIIUX
OpraHUYECKUX COCAUHCHNUH | OpraHMuecKuX COCAMHEHMH
JlabopaTopHoe 3aHsiTHE:
«Xumudaeckue u GU3NIeCKrAe CBOHCTBA KHCIOPOAOCOACPIKAIINX OPTaHMYECKIX COSTUHEHHI.
[IpoBenenue, HaOMIOIEHUE U OMMCAHUE TEMOHCTPAIIOHHBIX OIIBITOB: TOPSHHUE CIIUPTOB, KAUECTBEHHBIC PEaKIIUI
OJTHOATOMHBIX CITUPTOB (OKHCIICHHE 3TaHOTa okcuaoM Mead (1)), MHOToaTOMHBIX CTUPTOB (B3auMO e iCTBHE
rimrepuHa ¢ ruapokcugom meau (1)), anpaernmoB (OKuCIeHIE aMMHAaYHBIM pacTBOpoM okcua cepebpa(l) u
runpokcunom meau (1), B3anmoneiicTBre Kpaxmaia ¢ HOA0M), U3ydeHHE CBOWCTB pacTBOPa YKCYCHOM KHCIIOTHI
Paszen 6. A3oTconep:kamme opraHudecKue coeuHeHust
Tema 6.1. Coaep:xanue yueOHOro MaTepuaJa: OK 01 19
AMUHBL AMUHBI: METHJAMHH — MPOCTEUIIMH MPEICTABUTEIb AMUHOB: COCTaB, XHMHUYECKOE CTpOCHHE, (U3UYECKUE U OK 02
AMHHOKHCIIOTHI. XUMHUYECKHE CBOMCTBA, HAXOXKJEHUE B IPUPO/IE. OK 04
Benku AMHHOKHUCIIOTHI Kak aMm(pOTepHbIEe OpraHndeckune coequHenns. Ou3nueckne u XUMUYECKUE CBOMNCTBA aMUHOKHUCIIOT
(ra mpuMmepe rMnuHa). bronormyeckoe 3HaUeHIE aMIHOKUCIIOT. [1enTH/bL.
Benku xak nmpupomHble monuMepsl. [lepBrdHas, BTOpUYHas U TPETUYHAS CTPYKTypa OenkoB. XUMHUYEeCKHE CBOUCTBA
0EJIKOB: THIIPOJIN3, ACHATYpallXsl, KAUeCTBEHHbBIE PEAKI[MK Ha OeNKu
JlaGopaTopHoe 3aHsITHE:
«CBOHCTBa a30TOCOEPIKALTINX OPTAHNUECKUX COSTUHEHHMN».
duznyeckue U XUMUUECKHe CBONCTBA AMHHOB (PEaKIMK C KUCIOTaMHU M TOPEHUS) U aMUHOKHUCIIOT (Ha IpUMepe
rmnvHa). HaGmroneHre u onrcanue IeMOHCTPAIIMOHHBIX OIBITOB: JIEHATYpalys OEIKOB P HATPEBAHUH, IIBETHHIE
peakuuy 6eIKoB
Pazgen 7. BeicokoMoJIeKy/ISIPHbIE COCAHHECHHS
IIpodeccuonalbLHO OPHEHTHPOBAHHOE CO/IePKaAHNe
Tema 7.1. Conep:xanue y4eOHOr0 MaTepHaJia: OK 01 20
IlmacTmaccer. OCHOBHBIE IOHATHS XMMUHU BBICOKOMOJIEKYJISIPHBIX COCINHEHUH: MOHOMED, IOJIUMED, CTPYKTYPHOE 3BEHO, CTEIICHb OK 02
Kayuyxu. Bonokna MOJIMMEPU3ALUH, CPEIHSSI MOJIEKYJIsipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — OK 04
nosiuMepu3zanus 1 nonukonaeHcanus. [lnacrmaccenl. Kayuyku. Bojgokna K 11.2
JlaGopaTopHoe 3aHsITHE: K 11.3

«CI/IHTCS, aHaJIn3 U KJ'IaCCI/I(bI/IKaL[I/IH BBICOKOMOJICKYJISIPHBIX COGHHHGHHﬁ))
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O3zHakoMIICHHE ¢ 00pa3aMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAyIyKOB: INIACTMACCHI
(TOJIMATHIICH, MTOJUITPOTIMIICH, OJIMBUHIIXJIOPH, HOJIUCTHPOII); HATYPAJIbHBIM U CHHTETHUECKHE KaydyKH
(OyTanMeHOBBIH, XJIOPONPEHOBBIN U H30IPEHOBHI); BOJIOKHA (HAaTypaJIbHbIE (XJIONOK, IIEPCTh, MENK),
HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO03a), CHHTETUYECKHE (KallPOH U JIaBCaH)

IIpogeccuonaLHO OPHEHTHPOBAHHOE CO/iep:KaHue (CoAep:KaHNe NPUKJIATHOTO MOTYJIs1)

Paspnen 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH YeJI0BEKA

Tema 8.1.
XHUMHYECKHE TEXHOJIOTUN

B IIOBCEIHEBHOI
1 mpodeccuoHaIbHOM
JIESITEIIEHOCTU YENIOBEKa

Copep:xaHue y4eOHOT0 MaTepHaJia:

[TpaBuna 3KOMOrHMYECKH IEIECO00OPAa3HOro MOBEACHHS B OBITY M TPYJOBOW IEATEIBHOCTH B LENAX COXPAHEHUS
CBOETO 3/I0POBBS M OKPYIKAIOIIEH MTPUPOIHOM Cpelibl, OMACHOCTH BO3ACHCTBUS Ha )KUBBIC OPTaHU3MbI OPTaHHIECKUX
BEIECTB OTACIBHBIX KJIAcCOB (YIIIEBOAOPOBI, CIIUPTHI, (DEHOIBI, XJIOPOPTaHWIECKHE MPOU3BOIHBIC, ABACTHIBI U
Jp.), TOKa3aTelb MPEAeIbHO NOMYCTUMOMN KOHIIEHTPAILMH U €TI0 HCIIOJIb30BAHHE.

JlaGopaTopHoe 3ansitue: «[IpuMeHeHNEe XUMUYECKHAX BEIIECTB M TEXHOJIOTHH ¢ yIeTOM Oyaymien
podeCCHOHAIBEHOH NEITEIBHOCTIY.

Pemmenne keifc-3amad 1O TeMaM: MHUINEBBIC MPOAYKTH, OCHOBHI pAIlMOHANBPHOTO NHTAHUS, BaKHEUIIHE
CTPOWTENbHBIE M KOHCTPYKIMOHHBIE MATEPHANbl, CEIBCKOXO3SICTBEHHOE MPOU3BOJCTBO, KpPACKH, CTEKIIO,
KepaMHKa, MaTepHalbl IS DSJCKTPOHWKH, HAHOMATepHaibl, TEKCTWIBHBIC BOJIOKHA, WCTOYHHKH DJHEPTHUH,
OpraHMyYecKre U MUHEpabHble YIOOpEeHHs, JEKApCTBEHHbIE M KOCMETHYECKHE TMpenaparbl, ObITOBas XUMHUS,
MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

3ammra: [IpencTaBieHue pe3ysibTaTOB pellleHHs Keiic-3a1a4 B popMe MUHU-IOKIIaa .

Coaep:xanue yueOHOro MaTepuaJa:

Pose xumuK B 00€CIICUCHUH DKOJOTHUYCCKON, SHEPreTHUECKON U MUIIEeBOH OC30MaCHOCTH, PAa3BUTHH MEIUIMHEI,
CO3/IaHUHM HOBBIX MaTEpPHajoB (B 3aBHCUMOCTH OT BHAa MPOPECCHOHAIBHOW ACATEIHHOCTH), HOBBIX MCTOYHHKOB
SHEpTuM (ANbTepHATHBHBIE UCTOYHUKH dHEprun). [IoHATHE 0 HAYYHBIX METO/aX MO3HAHUS BEIIECTB M XUMHUYECKUX
peaxiwmii. [IpencraBieHus 00 OONMX HAYYHBIX MPUHIIAINAX MPOMBINUICHHOTO MMOTyYeHHs BaKHEHIINX BEIIECTB (Ha
MpUMepax MPOU3BOJICTBA aMMHUAKa, CEPHOM KUCIIOTHI, METAHOA).

XuMHUS ¥ 37I0pOBBE UEIOBEKA: MpaBuiIa 0€30MacHOTO UCTIOIb30BaHUS JIEKAPCTBEHHBIX MPEMapaToB, OBITOBONM XUMHH
B IIOBCEIHEBHOM KU3HU

OK 01
OK 02
OK 04
OK 07
MK 11.2
K 11.3

21

IIpoMeskyTouHas arTrectanus (AuddepeHHPOBaAHHBII 3a4eT)

22

Bcero

44 gac

16




3. YCJOBUSA PEAJIN3AIIMM YYEBHOM TUCIHUILIVNHBI
3.1. Tpe6oBaHMsI K MUHUMAJILHOMY MaTepPHAJbHO-TEXHHYECKOMY 00ecrnedeHHI0

Peanuzanus yueOHON AMCHUIUIMHBI TPeOyeT HAMUYKs y4eOHOTro KabuHeTa.
O6opynoBaHue yueOHOTO KaOHHETa:

~ TI0CaJ0YHBIE MECTA M0 KOJIMYECTBY O0YUArOIINXCS;

— pabouee MeCTO MpenoiaBaTes;

~  KOMIUIEKT y4eOHO-METOJUYECKON JOKYMEHTALINH;

- obopynoBanue: 6apomerp — anepoua bBAMM-1; mkad I3 HX; cron xumudeckui;
nocka 3-sm kom0. J[A-34; cucremusiii 6iok Celeron 2400; monutop 17LG ; snexTponeysb
CHOJI-1,6; Becot BJIA-200; Becst BJITK-500; mkad BbITsSKHOM -; mikad cymuasHabii CHOJI-
3,5; mka¢ HI1-mk; npubop Ui WILTIOCTPALIMH 3aBUCUMOCTH CKOPOCTH PEAKIMH OT YCIIOBHIA;
KaJIOpUMETP C MEPHBIM CTaKaHOM; MPHOOp AJS OMBITOB MO XMMHU C IJIEKTPUUYECKHUM TOKOM;
npubOp AJISL DIIEKTPOJIM3a PACTBOPOB COJIEH; MPUOOpP ISl TOIYYEHHUS! Ta30B; BBIIPSIMUTEID;
npubop AJ TMOJIYYEHHs Ta30B; JEMOHCTPAIIMOHHBIE YCTAHOBKU MAJsi HM3y4YeHHUS (PaKTOpoOB,
BIIMSIFOIIMX HA CKOPOCTh PEAKIHMU, TETUIOBOM 3()(eKT, MHTEHCHUBHOCTD JJIEKTPOXUMHUYECKUX
MPOLIECCOB; XUMUYECKas MOCY/1a; XUMHUUYECKHE PEaKTHBBI.

TexHuueckue cpencTsa 00ydeHus:
~ MYJIBTUMEINANPOCKTOP,
~ MHTEPAaKTHBHAs JOCKa/TIaHEeb/3KpaH.

3.2. UndopmanuonHoe odecnieyeHne o0ydeHust
Ilepeyenb pexkoMeHIyeMbIX Y4YeOHBIX HW3JAHUI, JAONMOJHHUTEIbHOW JIUTEPATYPBHI,
HuTepHeT-pecypcos.

OcHoBHasi iuTEpaTypa:

1. Kmoes M.B. Oprannueckas xumus: y4deOHOe  mocobwe it  CPEIHEro
npodeccuonansHoro obpazosanus/ M.B. KimroeB, M.I. AOnymmaeB.— Mocksa:
UznarensctBo Opaiit, 2025.— 202 c¢.— (IIpodeccuonansroe obpasosanue).— ISBN
978-5-534-21080-4. — Texkct: anexkTpoHHbli // OOpa3oBarenbHas miardopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/559303.

2. Huxurtnna H. I'. OOmias u HeopraHndeckass XUMHUS: TEOPETHUECKUE OCHOBBI: YUEOHUK U
MPaKTUKYM JUisl cpeaHero mnpodeccuoHanbHoro ooOpasoanusi/ H. I'.Huxutuna, B.U.
I'pebenbkoBa.— 2-€ u3A., nepepad. u nomn. — Mocksa: U3narensctBo IOpaiit, 2025.—
199 c.— (IlpodeccuonansHoe obpazoBanme).— ISBN 978-5-534-16280-6. — Tekcr:
aNMeKTpoHHBI  //  OOpaszoBarenbHas tuatrgopma IOpaiit  [caiit]. — URL:
https://urait.ru/bcode/563371.

3. CyBopoB A. B. O6mas u HeopraHudeckas xuMmus. Bompockl u 3amaun: yuyeOHHK IS
cpenHero nmpodeccuonansHoro oopazosanms/ A. B. Cysopos, A.b. Hukonbsckmii.— 2-¢

u3n.,, wucnp. u gon.— MockBa: HM3garensctBo IOpaiit, 2025.— 309 c.—
(ITpodeccuonanproe obpazoBanue). — ISBN  978-5-534-07903-6. —  Tekcr:
anekTpoHHBI  //  OOpasoBarenbHas 1atdpopma  IOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/564755.

4. CyBopoB A. B. OOmas u Heopranuyeckas XHMHUS: Y4YeOHHK JJIsI CpEIHEro
npodeccnonanpHoro obpaszoBanms/ A. B. CyBopoB, A. b. Hukombckmii.— 6-¢ m3n.,
ucrp. u norn.— Mocksa: U3znatensctBo FOpaiit, 2025. — 683 c¢. — (IIpodeccuonanbHoe
obopazoBanme).—  ISBN  978-5-534-19743-3. —  Tekct:  2NEeKTpOHHBIA  //
OopazoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/569221.
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JlonoiHUTeIbHAS JUTepaTypa:

I'abpuensn O.C. Xumusa. EcrecTBeHHO-HAay4HBIH MpOQWIb: Y4eOHHK AJsl CTYIEHTOB
yupexaeHui cpen. npod. obpazoBanus. — M.: OOpazoBaTeNbHO-U3JATENBCKUNA IIEHTP
«Axanemus», 2024. — 400 c.

INa6puensn O.C. Xumust: [Ipaktukym: ydeOHOe mocobue yis CTYACHTOB YYPEKICHUN
cpen. pod. oOpazoBanus. - 2-¢ u3l., crep. — M.: OOpazoBaTeNbHO-U3IATEIBCKHUIA IIEHTP
«Axagemus», 2024. — 304 c.

. Mocksa B. B. Opranndeckast XuMusi: 0a30BbIe TPUHIIUIIBL: YYEOHUK ISl CPETHETO
npodeccuonabHOro oopazoanus/ B.B. MockBa.— 2-¢ u3n.— Mocksa: M3naTenscTBO
FOpaiit, 2025.— 143 c.— (ITpodeccuonansuoe obpazoBanue).— ISBN 978-5-534-
09420-6. — Texkcrt: anekTpoHHbIi // O0pa3oBarenbHas miaTdopma FOpaitt [calT]. —
URL.: https://urait.ru/bcode/563929 .

HoBsokmanoBa A. JI. Opranunueckas xumus. TecTbl: y4eOHMK MJIS CpPEIHETO
npodeccuonansHoro obpazoanus/ A.JI. HookmanoBa.— Mocksa: M3maTenbcTBo
Opaiit, 2025.— 41 c.— (Ilpodeccuonanbroe obOpazoBanme). — ISBN 978-5-534-
14158-0. — Texkcr: amekTpoHHBIN // OOpa3zoBarenpHas miatdopma FOpait [caliT]. —
URL.: https://urait.ru/bcode/567618 .

HNuTepHeT — pecypcebl:
HurepHer — pecypcesbl:
bubnuoreka BuaeOypoKoB 0 MKOJbHOW nporpamme MuTepHerYpok. Pexxum nocryna:
[www.interneturok.ru 01.05.2025].
Poccwuiickasi amekTpoHHas MIKOJa 1O BceM mpeaMeraM. Pexum moctyna: [resh.edu.ru
01.05.2025].
Enunoe okHO goctyma k oOpa3zoBarenbHbIM pecypcam MHTepHera mo xumuu. Pexum
nocryma: [www.window.edu.ru/window 01.05.2025]
OOpa3zoBaTenbHBIM CAaUT g IIKOJBHUKOB. Pexxum nmocryma: [www.alhimikov.net
01.05.2025]
OnexktponHass Oubnumoreka bpl'Y. Pexum nocrtyma: [http://ecat.brstu.ru/catalog/
Vuebnnre%20u%20 yueono-meroandeckne%20mocobust 01.05.2025]

DnekTpoHHbIH Katanor Oubimoreku bpl'Y. Pexxum nocrtyma: [http:/ /irbis.brstu.ru/

CGl/irbis64r_15/cqgiirbis_64.exe?LNG=&Z211D=&121DBN=BOOK& P21D BN.
01.06.2025]
XuMugeckas SHIMKIOIIE TN ON-LINE. Pexum JocTyna:

[http://lwww.xumuk.ru/encyklopedia/ 01.05.2025].
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4. KOHTPOJIb M OILEHKA PE3YJbTATOB OCBOEHHUSI YYEBHOW
JUCLMUIINHBI

Kontpons u oreHka pe3yJabTaTOB OCBOEHHUs 0O0I1e00pa30BaTENbHON IUCIUILIMH
pacKpbIBalOTCA Yepe3 AUCLHUILTHHAPHBIE Pe3yJIbTaThl, HalpaBjieHHbIE Ha (OPMUPOBAHUE OOIIMX
U Tpo(pecCHOHANBHBIX KOMIIETEHIIUH 110 pa3esiaM U TeMaM COJIepKaHus y4eOHOro MaTepHraia.

Oo6masi/npodeccuonann Paznen/Tema Tun oueHoYHbIX
Hasl KOMIIETeHIU S MepOonpUATHI

OK 01 Tema 1.1 Tema 1.2 Tema 1.3 BrinonHeHne mpakTHYECKUX
Tema 1.4 Tema 1.5 Tema 1.6 3aJlaHuM.

Tema 1.7 YcTHBIH ompoc.

Tema 2.1 Tema 2.2 3amuTa 1a00paTOpPHBIX padboT
Tema 3.1 TecTsr

Tema 4.1

Tema 5.1 Tema 5.2 Tema 5.3
Tewma 5.4

Tema 6.1

Tema 7.1

Tema 8.2

OK 02 Tema 1.2 Tema 1.4 Tema 1.6
Tema 1.7

Tema 2.1 Tema 2.2

Tema 4.1 Tema 4.2

Tema 5.1 Tema 5.2 Tema 5.3
Tema 5.4

Tema 6.1

Tema 7.1

Tema 8.1

OK 04 Tema 1.7

Tema 2.1 Tema 2.2

Tema 4.1 Tema 4.2

Tema 5.2 Tema 5.3 Tema 5.4
Tema 6.1

Tema 7.1

Tema 8.1

OK 07 Tema 1.7
Tema 5.1
Tema 8.1

K 11.2, TIK 11.3 Tema 1.2 Tema 1.6 Tema 1.7
Tema 2.1
Tema 4.1
Tema 7.1
Tema 8.1

OK 01, OK 02, OK 04, HuddepenmmpoBannpiii 3a4eT
OK07,IIK 11.2 ,T1IK 11.3
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