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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITPOT'PAMMBbBI
OBIIIEOBPA3OBATEJIBHOM JUCHOUIIJIMHBI «XXUMM»

1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe OCHOBHOI TmpodeccHOHATbHOIMI
00pa3oBaTeIbHOI MPOTrPAMMBI

Ob1eoOpa3oBaTenbHas AUCHUILTHHA « XUMUSD» H3ydaeTcss Ha 0a30BOM YPOBHE B
o01ieoOpa3oBaTebHOM IUKIE Y4eOHOro IIJJaHa OCHOBHOM MpodeccroHalIbHOM
00pa30BaTeNbHOM MPOrpaMMbl YKPYIHEHHBIX TPYMHN CHEHHATbHOCTEH / MPOQecCHii:
05.00.00, 07.00.00, 08.00.00, 09.00.00, 10.00.00, 11.00.00, 12.00.00, 13.00.00,
14.00.00, 15.00.00, 23.00.00, 24.00.00, 25.00.00, 26.00.00, 27.00.00, 38.00.00,
39.00.00, 40.00.00, 42.00.00, 44.00.00, 46.00.00, 49.00.00, 50.00.00, 51.00.00,
52.00.00, 55.00.00.

TpynoeMKOCTh ITUCHMIUIUHBI « XUMHsD» Ha 0a30BOM YPOBHE COCTaBIISIET 72 yaca,
13 KOTOPBIX 64 yaca — 6a30BbIi MOYJIb (6 pa3aeioB) U 8 4acoB — MPUKIIATHON MOTYITb
(1 paszpmen), BKIIOYAIOUIMH NPAKTHKO-OPUEHTUPOBAHHOE COJEPKAHHE KOHKPETHOM
npodeccuu Win CrenruagsbHOCTH.

[IpuknagHoii MOIyNb BKIIOYaeT OauH pasnen. Pazgen 7 «Xumus B OBbITY H
IIPOU3BOJACTBEHHOM  JEATEIBHOCTH  4YEJIOBEKa»  peaJm3yercss Uil BCeX
npogeccuil/cnenuaibHOCTe Ha MaTepualle KeWCOB, CBSI3aHHBIX C SKOJIOIMUYECKOHN
0€30MacHOCThI0O M OLIGHKOM MOCHEACTBUI  OBITOBOM U MPOU3BOJACTBEHHOMU
NEeATEIbHOCTH, IO  OTpacisaM  Oyaymieil  npoecCHOHaIbHOM  J€ATEIbHOCTH
o0yyJarommxcs.

[lepuon oOydeHus U pacnpeiesIEeHUE 0 CEMECTPaM OpeaessieT oOpa3oBaTeabHas
OpraHu3alMsl CaMOCTOSTEIbHO, C YYETOM JIOTMKM (OPMHUPOBAHUS MPEIMETHBIX
pe3yJIbTaTOB, OOIMIMX U MPO(ecCHOHATBHBIX KOMIIETEHINI, MEXIIPEAMETHBIX CBSI3€H C
JPYTUMU TACHUTLTHHAMU 00111e00pa30BaTeIbHOTO U 00IIeNpo(heCcCHOHATBFHOTO IUKIIOB
y4eOHOro 11aHa.

1.2. lleqiu ¥ uIaHMpyeMble pe3yabTaThl 0CBOCHHUS JUCHMIIUHbBI

1.2.1. lean 1 3a1a4n JUCUUIJINHBI

dopMUpOBaHUE Yy CTYACHTOB MPEACTABICHUS O XWMHUYECKOW COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOM KapTHHBI MUPa KaK OCHOBBI IPUHSATHS PEIICHUN B )KU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYaILUSAX, OTBETCTBEHHOIO ITOBEJEHUS B IPUPOJHON Cpese.

3agauyu AMCUMIIMHBI:

1) cdopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKaHHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPY XKAIOLIEH Cpele, LEJOCTHOM Hay4YHOU KapTUHBI MHpA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHS COCTaBJISATH (POPMYJIbl HEOPraHMUYECKUX W OPTraHMYECKHX
BEIIECTB, YPAaBHEHHSI XUMUYECKUX PEaKLUH, OOBSICHATh UX CMBICI, UHTEPIIPETUPOBATD
pe3yJIbTaThl XUMHUUECKHUX IKCIIEPUMEHTOB,



3) cdopmupoBaTh  HaBBIKM  NPOBEICHUS  MPOCTEHIIMX  XUMHYECKHX
HKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUI ¢ COOIIOIEHHEM MPaBUil 0€30I1aCHOr0 0OpaIeHus
C BEILIECTBAMU U JJAOOPaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS HCIOJb30BaTh WH(OOPMAIMI0O XHMHUYECKOTO XapakTepa W3
Pa3IMYHBIX UCTOYHHUKOB;

5) chopmupoBaTh yMEHUSI IPOrHO3UPOBATH MOCIEICTBUSI CBOCH NEATEILHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) chopmMupoBaTh MOHMMAHKWE 3HAYMMOCTU JOCTHXKEHMM XMMHUYECKOW HAyKd U
TEXHOJIOTHH JIJISl pa3BUTHUS COITMATBLHOM U TPOU3BOACTBEHHOM cdep.



1.2.2. Ilnanupyempble pe3yabTaThl 0CBOEHHsI 0011e00pa30oBaTeIbHON TUCHUILIUHBI B c00TBeTCTBHHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

aKTyaJIM3upoBaTh NpoOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABIMBATh CYIIECCTBCHHBINH TPU3HAK WM
OCHOBAaHUsA OJIA CpaBHeHI/Ifi, KJ'[aCCI/I(bI/IKaIII/II/I u
0000IIECHMS;

- ompeAensaTh MeIH JCSITEIbHOCTH,
napaMeTpbl U KPUTEPUHU UX JIOCTHKCHHUS,
- BBIABJIATH 3aKOHOMepHOCTH nu HpOTHBOpeqHﬂ B
paccMaTpUBaEMbIX SBJICHHSIX;

3aaaBaTb

Koa n I[lnanupyemsble pe3yabTaTbl 0CBOECHHS AU CHUNIIHHBI
HAMMEHOBAaHHU
e

dopMHpyeMbIX O6mme’ JMCcHunIMHAPHbIE?

KOMIIeTeHI U

OK 01. B yacTu TPpyA0BOr0 BOCIIUTAHMSA: - BJIAJETh CHUCTEMOM XMMHUYECKHX 3HAHUH, KOTOpas  BKJIIOYACT:

Bri6upats - TOTOBHOCTh K TpPYyAy, OCO3HAHHME IIEHHOCTH | OCHOBOIMOJAralolue MOHITHS (XUMUYECKHI AJIEMEHT, aToM, JJIEKTpOHHAas

CIOCOOBI MacTepcTBa, TPYI0JII00HE; oboJjiouka aroma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIM ATOMOB, MOH, MOJICKYJIa,

pelIeHus 3aJa4 | - TOTOBHOCTb K  aKTHUBHOM  JIEATEIBbHOCTH | BAJIGHTHOCTb, 3JIEKTPOOTPHULATENIBHOCTh, CTENEHb OKHUCIEHUS, XUMUYECKas

npoecCHoHal | TEeXHOJIOTHYECKON U COIMAIbHON HAPaBICHHOCTH, | CBS3b, MOJb, MOJSpHAs Macca, MOJSPHBIA OO0BEM, YIJIEPOIHBIM CKENeT,

bHOU CIOCOOHOCTh ~MHHUIIMHUPOBATh, IUIAHUPOBATh U | GYHKIMOHATIbHAS TPYIINA, paguKkai, U30MEepHs, U30Mepbl, TOMOJIOTUYECKUIl

NESATETLHOCTH | CAMOCTOSTENILHO BBITIOJIHATH TAKYIO JACATEIBHOCTD; | Psill, TOMOJIOTH, YTIEBOAOPO/bI, KUCIOPOI- U a30TCOJICPKAIIUE COCTUHECHHUS,

NPUMEHUTEIbH | - HHTEpeC K pa3IuYHbIM cdepam | OMOJIOTUYECKH aKTHBHbBIC BellecTBa (YIJIEBOIbBI, >KUPBI, OCNKH), MOHOMED,

0 K pa3iIu4HbIM | MPoeCcCHOHABHON IeATeIhHOCTH, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE  COCIUHEHHS,

KOHTEKCTam OBiageHne  yHUBEpPCAJIbHBIMM  Y4eOHBIMHU | KDUCTAJUIMUECKAs PEIIETKa, THUIBI XUMHUYECKHX pPEaKIHil (OKUCIUTEIbHO-
NMO3HABATEJIbHBIMY /IEHCTBUSIMH: BOCCTaHOBUTEIIbHBIC, 3K30-H dHIOTSPMHUUCCKHE, PEAKIINH HOHHOTO OOMCHA),
a) 0a3oBble JIOTHYECKHE NeHCTBHA: pacTBOp, JIEKTPOIUTHI, HEIJIEKTPOIUTHI, SJIEKTPOJIUTAYECKAS] AUCCOLMALIMS,
- CaMOCTOSITEJIbHO bopmynupoBaTh U | OKUCIIUTENb, BOCCTAHOBUTENh, CKOPOCTh XMMHYECKON PEaKIuu, XUMUIECKOe

paBHOBeCHE), TEOPHMM M 3aKOHBl (TEOpPUS XUMHUYECKOTO CTPOEHUS
oprannueckux BemectB A.M. bytnepoBa, Teopust 3I€KTPOIUTHUECKOMN
qucconuanuu, nepuogudeckuit 3akon .M. MenzeneeBa, 3aKk0H cOXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3BIK XUMHH, (HaKTOIOTHUECKHE
CBEJIEHHUS O CBOMCTBAaX, COCTaBe, MOJyUYEHUH U OE30MIaCHOM HCIIOJIb30BAaHUH
BAKHEHIINX HEOPraHWYECKUX U OpraHWdYecKuX BEIIeCTB B OBITY U
MIPAKTUYECKOU IEATEIbHOCTH YEII0BEKA,

- YMEThb BBISABIIATh XapaKTEpHbIE IPU3HAKK M B3aWMOCBS3b H3YYEHHBIX
MOHATUM, IPUMEHATH COOTBETCTBYIOILIUE ITOHATHUS IIPU OIIUCAHUU CTPOCHHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M MX IPEBPALICHUM;

! VkasbIBalOTCA IMYHOCTHBIE U MeTanpeMeTHbIe pe3yabTaThl U3 ®T'OC COO (B nocnegHeit pegakiuu ot 12.08.2022) B oTr/1arobHoi Gopme, opMupyembie
0011e06pa30BaTENbHON AUCIUIIIMHON
2 lucuunirHapHble (MpeJMeTHbIE) pe3yIbTaThl YKa3bIBAIOTCA B COOTBETCTBUHU C METOAMKOM MPeno/iaBaHus AUCIUILIMHbI




- BHOCUTb KOPPEKTHUBBI B IESITEILHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJbTATOB LENSAM, OLECHHUBATH
PHUCKY MOCTEACTBUIN ACATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE NPU PELIEHUN
YKU3HEHHBIX TIPOOIIEM

0) 0a3oBbIe HCCIeA0BATEIbCKHE TeHCTBHS:

- BJIaJICTh HaBbIKAMH y4€OHO-UCCIIEI0BATEIbLCKON 1
MPOEKTHOM JIESTENbHOCTH, HABBIKAMH Pa3peIICHUS
npo0Jem;

- BBUIBJISITh TPUYUHHO-CIICICTBEHHBIE CBS3U H
aKTyaJIU3UpOBATh 3a/1ady, BBIIIBUTaTh TUIIOTE3Y €€
pelIeHus, HaXOJIUTh apryMEHTBI IS
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh
MapaMeTpbl U KPUTEPUU PELICHUS;

- AHAJIM3UPOBATH MOJIYYEHHBIE B XOJI€ PEIICHUs
3a7a4l PE3yJbTaThl, KPUTUYECKU OLECHHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETh NEPEHOCUTH 3HAHUS B IO3HABATEIBHYIO U
MPAKTUYECKYI0 00JIaCTH KU3HEACATEHbHOCTH,

- YMEeTb HHTETPUPOBATH 3HAHUA U3 Pa3HBIX
MpeAMETHBIX 00J1acTel;

- BBIABMTATh  HOBBIE  HJEH,
OpUTHHAIBHBIE TOAXO/IbI U PEIICHUS;
- CIOCOOHOCTh X MCIOJIb30BaHUS B
IT0O3HABATEJILHONW U COLMAIBHON IPAKTUKE

npeajiaratb

BBISBIIATH ~ B3aMMOCBSI3b ~ XMMUYECKMX 3HAHMM C  MOHATUAMH U
NpCACTABJICHUAMU APYTUX CCTCCTBCHHOHAYYHLIX MMPCAMETOB,

- yYMeTb HCIOJb30BATh HAMMEHOBAHUS  XUMHUYECKUX  COCIMHEHHU
MEXKIYHAPOAHOIO COKO3a TEOPETUYECKOM W MPUKIAJHOM XUMHU U

TpUBHAJIbHbIC HA3BAaHUS BXHEHIIINX BEIIECTB (3TUIICH, alleTUIICH, TJIUIEPUH,
¢denon, dQopmanbaeru, yKCyCHas KHCIOTa, TJIWIMH, YrapHbId Tas,
YIJIEKHUCIIBIM Ta3, aMMHUaK, raleHas U3BECTb, HEraleHas U3BECThb, TUThEBAs
colla ¥ JpPYTuX), COCTABIATH (POPMYJIbl HEOPTaHWYECKHX WU OPraHMYECKUX
BELIECTB, YPAaBHEHHsS] XHUMUYECKUX peakUui, OOBICHATH HX CMBICI;
MIO/ITBEPK/1aTh XapaKkTepHbIe XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH U 3aMUCAMH YPAaBHEHUM XUMHUYECKUX
peaKuHnii;

- YMETh YyCTaHaBJIMBATh MPUHAJICKHOCTh H3YUYEHHBIX HEOPraHUYECKHX HU
OpPraHMYECKUX BEILECTB K ONPEIEICHHBIM KJlaccaM U IpyMNIaM COEIMHEHUH,
XapaKTEepU30BaTh UX COCTaB M Ba)KHEMILIME CBOMCTBA; ONPENESATh BUIBI
XMMHUYECKHUX CBS3€HM (KOBaJE€HTHAas, MOHHAs, METaNINYecKas, BOJAOPOIHAs),
TUIIBI KPUCTAJUIMYECKUX PEUIETOK BEIIECTB; KIaCCU(PHUIIMPOBATH XUMUUYECKUE
peakuuu;

- copMmupoBaTh NpPEACTABICHUSA: O XHMMUYECKOH  COCTaBIISIOLIECH
€CTECTBEHHOHAYyYHOW KapTHHBI MHpa, POJIM XMMHUU B TO3HAHUU SIBICHUI
Opupoasl, B (OPMUPOBAHMM MBIIUIEHUS W KYJIbTYpbl JIMYHOCTH, €€
(yHKIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOM Ui pelIeHus] MPaKTUYECKUX
3aa4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U
MIPUPOIHOM CPEJE;

- yMeTb MpPOBOJAUTH pacueTsl MO XMMHUYECKMM (opMylaM M ypaBHEHHIM
XUMHUYECKUX  peakuuid ¢  HCIONb30BaHUEM  (U3MYECKUX  BEJIUYMH,
XapaKTepU3yIOIIMX BEIIeCTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, oObemMa
(HOpMaslbHBIE yCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOIb30BATh
CHUCTEMHBIE XMMMUYECKHUE 3HAHMS IS NPHUHIATHUS PELIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEUIECTBAMH U UX MPUMEHEHUEM

OK 02.
Hcnons30BaTth
COBPEMEHHBIE

B 00/1acTH HEHHOCTH HAYYHOT'O MO3HAHMS:
- c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY  YPOBHIO

- YMCThb INIAaHUPOBATH U BBITIOJIHATH XUMHUYECKUM OKCIICPUMCHT (HpeBpaI_L[eHI/IH
OPraHN4YC€CKUX BCIICCTB IIPU HArp€BaHW U, MMOJIYUYCHUEC 3TUJIICHA U U3YUCHHUEC €TO
CBOI>'ICTB, KauUCCTBCHHBIC PCAKIMUHU Ha aJIbACTUIBI, Kpaxmall, YKCYCHYIO




CpencTBa
MIOWCKa,
aHaJu3a u
WHTEPIIPETAUN
uHpopmanuu u
UH(POPMALIMOHH
bI€ TEXHOJIOTHH
Ui
BBIMIOJTHEHUS
3a1a4
npodeccruoHal
bHOU
NEeSTEIbHOCTH

pa3BUTHUA HAyKd M OOILIECTBEHHOW MPaKTHKH,
OCHOBaHHOTO Ha Jaore KyJbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MeECTa B
MOJINKYJITYPHOM MUDE;

- COBEpUICHCTBOBAHUE SI3BIKOBOM U YUTATEIIbCKOMI
KyJbTYpbl KaK CpEACTBAa B3aUMOJAECUCTBUS MEXITY
JIFOJIBMU U TTIO3HAHMS MUDPA;

- OCO3HAaHUE IICHHOCTUM HAYYHOW JeATENbHOCTH,

TOTOBHOCTh  OCYILECTBJIATh  IPOEKTHYIO U
UCCIIEI0BATEILCKYIO JIeSITEJIbHOCTD
WHAWBUIYaIbHO U B IPYIIIIE;

OBiajgeHne  yHUBEpPCAJIbHBIMM  y4eOHBIMHU

NMO3HABATEJLHBIMU JefiCTBUAMM:

B) padora ¢ nHdopmManmeii:

- BJIaJIeTh HABBIKAMH TOJyYeHUs HHPOpPMAIUH U3
HWCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSATEIbHO
OCYIIECTBISATh MOUCK, aHAIHN3, CHCTEMAaTU3ALIUIO0 U
WHTEPIPETAINIO HHPOPMAIIH PA3TUIHBIX BHIOB U
(dbopM mpecTaBiIeHUS;

- co3laBaTh TEKCTHl B pa3IMYHBIX (opMarax cC
y4eTOM Ha3HaYeHUs WH(OpMAlMK U IIEeTEBOM
ayIUTOpPUHU, BHIOWpas ONTUMAIbHYIO  (QopMy
MPEACTABICHUS U BU3YyaAIIU3ALINH;

- OLIGHMBAaTh JOCTOBEPHOCTh, JIETUTUMHOCTH
nH(OpMALlUK, €€ COOTBETCTBHE MPABOBBIM U
MOPAIbHO-ITHYECKUM HOPMaM;

- HCIONB30BaTh CPEACTBA WH(OPMAIMOHHBIX H
KOMMYHHKAITMOHHBIX TEXHOJIOTHH B PpEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpTaHW3aIMOHHBIX  337ad C  COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU 0€30MacHOCTH,
TUTHEHBI, PECypcocOepexeHusi, TMPABOBBIX U
TUYECKHX  HOPM, HOPM  HH(POPMAIMOHHOMN
0€30ITacHOCTH;

KHCIIOTY; J€HaTypalus OCIKOB MPH HArpeBaHWUHU, I[BETHbIC PEAKIMU OEIKOB;
MIPOBOJIUTH PEAKIIMK HOHHOTO 0OMEHa, OTIPEeNIeNIATh CPEly BOJHBIX PACTBOPOB,
KauecTBEHHbIE peakluu Ha cyinbdar-, KapOOHAT- U XJIOPHUI-aHHUOHBI, Ha
KAaTHOH aMMOHMUS; peIIaTh AKCIIEPUMEHTaIbHbIE 33/1a4H 110 TeMaM "MeTaiisl"
u "Hemeramibl") B COOTBETCTBHH C MPABWJIAMH TEXHHKHA O€30MACHOCTH TPH
00palIeHn! ¢ BEIIeCTBAaMH H JIAOOPaTOPHBIM 000pYI0BaHNEM; IPEICTABIIATh
pe3yNbTaThl XMMHYECKOTO OHKCIEpUMEHTa B (opMe 3amuch ypaBHEHUN
COOTBETCTBYIOIUX PeaKIuid U (HOpMyITUpOBaTh BBIBOJBI HAa OCHOBE 3THUX
PE3yNbTaTOB;

- YMETh aHAJIM3UPOBATh XUMUUECKYIO0 HH(DOPMALIHIO, TOJIy4aeMYI0 U3 Pa3HbIX
HCTOYHUKOB (CpeAcTB MaccoBoi nHpopmanuu, cetb IHTepHET U Apyrue);

- BJIa/I€Th OCHOBHBIMU METOAAMH HAYYHOT'O TIO3HAHUSI BEIIECTB M XUMHUECKUX
sBIIeHUH (HaOMI0AeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE);

- YMETb MpPOBOJUTH pPacUeThl MO XMUMHYECKHM (opMyliaM M ypaBHEHUSIM
XUMHYECKUX  pEakuid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEJIHYUH,
XapaKTEepU3YIOUINX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIb30BATh
CUCTEMHbIE XMMMYECKHUE 3HAHMS JJIs NPHUHATHS PELICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BELIECTBAMM U UX IPUMEHEHUEM




- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3AIUTHI
uHpopmanuu, HHOOPMAIIMOHHOH 0€30MacHOCTH
JMYHOCTH,

OK 04.
DddekTuBHO
B3aUMO/JICHCTBO
BaTh U
paborartsb B
KOJUJIEKTHUBE U
KOMaHJ1e

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSTEIILHOCTH U CaMOOIIPEICIICHHIO;
-OBJIa/ICHHE HaBbIKaMU yueOHo-
HCCIIEIOBATEIIbCKOM, IMPOEKTHOM U COLMAIbHOU
JIeITEIILHOCTH;

OsBjaagenue YHHBepPCAJIbHBIMH
KOMMYHUKATUBHBIMHU /IEHiCTBUSIMH

0) coBMecTHAas JeATeJIbHOCTD.

- TIOHMMaTh ¥ UCIIOJIb30BaTh IPEUMYIIECTBA
KOMAaH/IHOW ¥ MHIUBUIyaJIbHOW PabOTHI;

- NpPUHUMATh 1M COBMECTHOU JEATEIbHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JCHCTBHUS 10
€¢ JOCTHXKCHHUIO: COCTaBIIITh ILIaH JICHCTBHIA,
pacIpeienaTh POjau ¢ Y4eTOM MHEHUN YYaCTHUKOB
00CyXaTh pe3yJbTaTbl COBMECTHOU pabOTHI;

- KOOPAWHUPOBATb U BBHINONHATH pPabOTy B

YCIIOBUAX pCajIbHOrO, BUPTYaJIbHOI'O n
KOM6I/IHI/IpOBaHHOFO B3aI/IMO,Z[eI>’ICTBI/I5{;
-  OCYHICCTBJIATH IMO3UTHBHOC CTPATECTHUYCCKOC

MOBEJICHUE B PA3IUYHBIX CUTyalUsX, MPOSBIATh
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM
OBJaieHHe YHMBEPCAJIbHBIMH PeryJIATHBHBIMH
AefCTBUAMMU:

I') IPUHATHE ce0sl M APYTUX JIIO/Ieii:

- IPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX JTFOJCH
MIPU aHAJIM3€ PE3YyJIbTATOB JAEATEIbHOCTH;

- IPU3HABaTh CBOE MPABO M IIPABO APYTHX JIFOICH HA
OIIIMOKH,

- pa3BUBATH CIIOCOOHOCTh MMOHUMATh MUP C
TTO3UIIUH JIPYTOTO YEIOBEKa,

- YMETb IJIAHUPOBATH U BBIIIOJIHATH XUMUYECKHUI SKCIEPUMEHT (ITPEBPALLICHUS
OpPraHUYECKUX BEILECTB IIPU HarpEeBaHUH, [TOJyUYCHHE STUIIEHA U U3yUEHHE €ro
CBOMCTB, KAueCTBEHHBIE PEAKIUM Ha albJEruJbl, Kpaxmall, YKCYCHYIO
KHUCJIOTY; JAeHaTypauus OeJIKOB IPU HAarpeBaHHUM, LIBETHBIE PEAKIIMU OEJIKOB;
MPOBOJIUTH PEAKIIMU HOHHOTO 0OMEHa, OTIPENIeNIATh CPEly BOJHBIX PACTBOPOB,
KayecTBEHHbIE peakUuu Ha Cyibdar-, KapOOHAT- M XJIOPUI-AHUOHBI, Ha
KaTHOH aMMOHHUS; pelIaTh AKCIIEPUMEHTaIbHbIE 33/1a4H 110 TeMaM "MeTaiisl"
u "Hemeramipl") B COOTBETCTBUU C NMpaBWIAMHU TEXHUKH 0€3011aCHOCTH NpHU
oOpallleHHnH ¢ BELIeCTBaMH U JIAOOPATOPHBIM 000pYI0BAHUEM; IIPEJICTABIATh
pe3yabTaThl XMMHYECKOTOo 3KCIepUMEHTa B (opMe 3amucH YpaBHEHUH
COOTBETCTBYIOIIUX PEAKIHid U (HOPMYyITUPOBATh BBIBOJIBI HAa OCHOBE 3THX
pe3yIbTaToB




OK 07.
CopelicTBOBaTH
COXPaHCHHIO
OKpYyXKarolein
cpepl,
pecypcocoepex
CHHIO,
MPUMCHSITh
3HaHUS 00
U3MCHCHUU
KJIMMaTa,
TPUHIUITBL
OEPEIKITUBOTO
MIPOU3BO/ICTBA,
3 pexTUBHO
JIECTBOBATH B
Ype3BbIUAHBIX
CUTYaIUSIX

B o0/1acTH 3K0710rH4€CKOT0 BOCIIUTAHMSA:

- c(hopMHUPOBAHHOCTH HKOJOTHYECKOW KYJIBTYPHI,
[MOHUMAaHUE BJIUSHUSA COLMAIBHO-3KOHOMUYECKUX
IIPOLIECCOB  HAa  COCTOSIHHE  IIPUPOJHOM U
COLIMAJILHOW  Ccpelbl, OCO3HAaHUE TJ100aIBLHOrO
XapakTepa dKOJIOTHYECKHX Mpo0iIeM;

- IUIAHUPOBAHUE M OCYIIECTBICHHE JEHCTBUUA B
OKPY’KaloIllel cpefe Ha OCHOBE 3HAHMUA LEJel
YCTOMYHMBOIO pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HEMPUATUE NECUCTBUN, IPUHOCSIINX BPEL
OKpY’Karolllen cpee;

- yYMEHHE TMPOTHO3UPOBATH HEOIArONPHUITHBIC
9KOJIOTUYECKHE TOCIEACTBUS MPEANPUHUMAEMBIX
JNENCTBUMN, IPEAOTBPALATh UX;

- pacimpeHue OmbITa
9KOJIOTMUYECKOI HalpaBIEHHOCTH;
- OBJIaJIeHUE HaBbIKaMH y4eOHO-
HCCIIEIOBATENIBCKOM, MPOEKTHON U COLMAIIBHOM
NESTENIBHOCTH;

ACATCIIbHOCTH

- cdopMupoBaTh NOPEACTABICHUSA: O XUMHUYECKOM  COCTaBISIOLICH
eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, POJA XUMHUHU B ITO3HAHHUU SIBJIEHUU
OpUPOAbl, B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYypbl JHUYHOCTH, €€
(YHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM Uil peHICHUs PAKTHIECKUX
3a/la4 U HKOJIOTMYeCKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3JI0pPOBBIO U
MIPUPOIHOM CPEJE;

- YMeTh COOJI0aTh MpaBHia HKOJIOTMUECKU 11€J1ecO00pa3HOro MOBEICHHUS B
OBITY W TPYJIOBOW JIEATEILHOCTH B IIENISIX COXPAaHEHUS CBOETO 370POBBSI U
OKpY XKarolled MPUPOJHON Cpelbl; yUYUTHIBAaTh OMACHOCTh BO3JEHCTBUS Ha
JKMBBIC OpPraHMU3Mbl ONPCACICHHBIX BCHICCTB, IMOHUMAsA CMBICI IOKa3aTCyIsd
MpeeabHON JOMyCTUMON KOHIIEHTPAIHH




2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJLHOM
JANCHOUITIJIMHBI «XUMUWUS»

2.1. O0beM TMCHUIVIMHBI U BUBI Y4eOHO# padoThl

Buj yuyeOHoii padoThl O0bem B yacax
O0beM 00pa3oBaTe/IbHON MPOrPaMMBbI TUCHUAIIIMHBI 72

B T.4.

OcHOBHOE coep:KaHue 64

BT. 4..

TEOPETUICCKOE 00yUCHHE 32
NPAKTUYECKUE 3aHATUSA 28
Ja00paTOpHBIE 3aHIATHUS 10
IIpome:kyTouHasi aTrecTaums (3a4eT) 2
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2.2. TemaTu4yecKHi NJIAH U coJepKaHUe TUCIHUIIMHBI

HauMmenoBanue Conep:kanue y4yeOHOro MaTtepuasia (0OCHOBHOE M PO} ecCHOHAILHO-OPUEHTHPOBAHHOE), OBLeM 1aco dopmMupyembie
. 'HEM 4aCOB
pa3aesioB u TeM Ja0opaTopHble U MPAKTHYECKHEe 3aHATHS, IPUKJIATHON MOTYJIb KOMIIETeHIM I
1 2 3 4
OcHoOBHOE coJiep:KaHue 64
Pasnea 1. OcHOBBI CTpOEHUs BelecTBa 6
Tema 1.1. OcHoBHoOe cogepkaHue 4 OK 01
Crtpoenue aToMOB
XAMIIECKIX Teopernueckoe odyueHue 2
JJIEMEHTOB U y g
npupoaa CoBpeMeHHast Mojelb CTpoeHus atoma. CHMBOJIMYECKHH S3BIK XUMHUUA. XUMHUYECKUU DIIEMEHT.
XIMIUECKO DnekTpoHHass KoHurypamus aroma. Krmaccudukanus XUMHYECKHUX 3JIEMEHTOB (S-, P-, d-?J'IeMeHTBI).
CBSI3H Banentaslie 3JIEKTPOHBI. BanentHOCTE. DneKTpoHHas npupoaa XUMHUYECKON CBS3H. 2
DIEeKTPOOTPULIATEILHOCTh. BUIABI XUMHUYECKOW CBS3M (KOBAJICHTHAs, WOHHAs, METaJUTMYECKas,
BOJIOPOJTHAS) U CITOCOOBI €€ 00pa30BaHUS
IIpakTH4eckue 3aHATHSA 2
Pemrenne 3aganuii Ha HCHOJIL30BAaHME XHUMHYESCKOM CHMBOJIMKM M Ha3BaHUM COCOUHEHUH IIO
HOMEHKJIaType MEXIYHApPOIHOTO COI03a TEOPETUUECKON M TPUKIAAHOM XUMHUH U TPUBUATIbHBIX HA3BAHUM
JUTSL COCTaBIICHUSI XUMUYECKUX (POPMYJT IBYXaTOMHBIX COEAMHEHUHN (OKCHIIOB, CYJIb()HI0B, TUIPUIOB U
T.I.) U APYTUX HEOPTAaHUYECKUX COCTUHEHUI OTAENbHBIX KJIaCCOB. 2
[TpakTuueckue 3a7aHusl HA YCTAHOBJIEHUE CBSA3U MEXKIY CTPOCHHEM aTOMOB XMMHYECKHUX IJIEMEHTOB U
MEPUOIUYECKUM H3MEHEHHEM CBOMCTB XMMHYECKHUX 3JIEMEHTOB U UX COCJUHEHUUA B COOTBETCTBUU C
nojoxxeHueM lleprnoandeckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:xaHue 2 OK 01
[Tepuoanueckuii OK 02
3aKOH U TaOIHIA I[IpakTHyeckune 3aHATHSA 2
H.HN. Menneneepa _
[Tepuoanueckas cucrema xuMmuueckux aneMeHToB .M. Menaeneesa. ®u3nueckuii CMbICI 5

[Tepuoanueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX
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3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMHUYECKOro 3emenTa B [lepuonnueckoit cucreMe. MupoBo33peHUYECKOe U HAy4YHOE 3HaYEHUE
[Tepuonuueckoro 3akona .M. Menaeneesa. [Ipornossl [I.1. MenneneeBa. OTKpbITHE HOBBIX
XAMUYCCKHUX DJICMEHTOB.

Pemenne nmpakTMKO-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJJaHUI HA XapaKTepU3aIUI0 XUMUUYECKUX
INEMEHTOB « MeTaTn4ecKie / HeMETAUTHIECKIE CBOMCTBA, SJIEKTPOOTPUIIATEIIBHOCTh XUMUYECKUX
AJIEMEHTOB B COOTBETCTBHU C MX JICKTPOHHBIM CTPOCHHEM M MOJIOKEHHEM B TICPUOUICCKON CUCTEME
xuMuueckux asemenToB .. Menaeneera»

Pazjnen 2. XuMuuyeckue peakuuu 10
Tema 2.1. Tumesr OcHOBHOe coiep:KkaHue 4 OK 01
XUMHYECKHX
peaKiii Teopernueckoe odyueHue 2

Knaccugukanys u TUIBI XUMUYECKUX PeaKuil ¢ y4acTHeM HeopraHndyeckux BeuiecTB. CocTraBieHue

ypaBHEHUH peakIfil COeTMHEHUs, Pa3lIOKEHU, 3aMelIeHns, 0OMeHa, B T.4. peaKluii TOpeHHUs,

OKHCJIEHUS-BOCCTAHOBJICHHUSI.

YpaBHeHHsI OKUCIICHHsI-BOcCcTaHOBNIEHUS. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTENb. 2

CocraBiieHrEe U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO

6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH B IPUPO/IE, TPOU3BOJICTBEHHBIX Mpolieccax U

KHU3HEESATEIbHOCTH OpraHU3MOB

IpakTHyeckue 3aHATHSA 2

KonnyectBeHHble OTHOWIEHUS B XUMUH. OCHOBHbIE KOJUYECTBEHHbIE 3aKOHBI B XMMUHU U PACUETHI 110

YpaBHEHMSIM XHMHUYECKUX peakuuid. Mojb Kak eJIMHHIa KOJM4YecTBa BellecTBa. MolsipHas Macca.

3aKOHBI COXpAaHEHMsI Macchl U 3Hepruu. 3akoH ABorajapo. MosspHblii 00beM ra3os. OTHOCHTENbHas 2

IUIOTHOCTH ra3oB. PacdeTsl Mo ypaBHEHMSIM XMMUYECKUX PEaKLUN C HCIIOJIb30BAHUEM MacChl, 00beMa

(HOpManbHbIE YCIOBHS) Ta30B, KOJMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coaepKaHHe 4 OK 01
DNEKTPOIUTHUECKA OK 04
S IUCCOIMALIHS 1 Teopernyeckoe o0yueHue 2
WOHHBIA 0OMEH 5
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Teopust 2IEKTPOIUTHYECKON AUCCOMAaMU. OHBI. DIEKTPOIUTHI, HEAJIEKTPOIUTHI. Peakiimym MOHHOTO
obmena. CocTaBiieHHE peaklMii MOHHOTO OOMEHa IyTeM COCTaBIEHUS WX TOJHBIX M COKPAIICHHBIX
HWOHHBIX ypaBHEeHUH. KHCIOTHO-OCHOBHBIC peakiyy. 3aJaHusl Ha COCTABJICHHE HOHHBIX PEaKIIHi

JlaGopaTopHble 3aHATHSI 2
JIaGoparopHas paboTa “TUIBl XUMUYECKUX PEaKIun”.
HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00Pa3yIOIIMXCS BEIIECTB) U MPU3HAKOB 9
XUMHUYECKHX peaknuii. [IpoBeneHue peakinii HOHHOTO OOMEHa, OTpeiesieHue Cpebl BOAHBIX
pacTBOpoOB. 3a/1aHUS HA COCTABJICHHE HOHHBIX peaKlui
KonTpoabnas
CtpoeHue BemiecTBa U XUMUYECKUE PEeaKIINU 2
padora 1
Paznean 3. CTpoeHue U CBOIiCTBA HEOPTAHUYECKUX BelEeCTB 16
Tema 3.1. OcHoBHOe coJep:kaHue 4 OK 01
Kiaccudukanms, OK 02
HOMEHKIIATY DA 1 Teopernueckoe odyueHue 2
CTpOECHHE .
S — [Ipenmer Heoprannyeckoit xumun. Knaccudukanus HeopraHuueckux BemecTs. [IpocTeie U croxHbIe
p BeriecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEHIECTB (OKCHIBI, THAPOKCHIBI, KUCIIOTHI, COJIH). B3anMocBs3h
BEIIECTB
m HEOPraHMYECKUX BEIIEeCTB. ATperatHble COCTOsIHUA BelecTBa. Kpucrannudyeckue u amopdHbie
BelecTBa. THIBI KPUCTALNTHICCKUX PEIISTOK (aTOMHAsI, MOJICKYJISIpHASI, MOHHAS, METAJLTUYECKasl). 2
3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIIIMUYECKON pelIeTKU. 3aBUCUMOCTb
XUMHUYECKOH aKTUBHOCTH BEIIECTB OT BU/Ia XUMHYECKOH CBSI3H U THIA KPUCTAIUTHICCKON PEIIETKH.
[TprunHBI MHOTOOOpa3us BEIIECTB
IMpakTHyeckue 3aHATHS 2
Homenkmatypa HeopraHHUECKHUX BEIIEeCTB: HA3BaHKME BEIIECTBA HCXOJIS U3 UX XUMUIECKOU (POpMyJIBI
WJIM COCTABIICHUE XUMHUUYECKOW (POPMYIIBI UCXOs M3 Ha3BaHUs BEIIECTBA MO MEKIYHAPOTHOM
(MIOITAK) nnu TpuBUaIbHON HOMEHKJIATYPE. 2

Pemenue MPAKTUYCCKUX 3az[aH1/1171 o KJ'IaCCI/I(bI/IKaL[I/II/I, HOMCHKJIAaTYPE U XUMHUYCCKUM (bopMynaM
HCOPraHNYCCKUX BCHICCTB PA3JINYHBIX KJIIaCCOB (yrapHLIﬁ ras, yrHeKHCHLIfI ra3, aMMHaK, ramicHas
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W3BECTh, HETAIlICHAs M3BECTh, ITUThEBAs COJA U JIPYTHX): HA3bIBATh M COCTABIIATH (DOPMYIIBI XUMHUYCCKUX
BEIIECTB, ONPEILSISITh MPUHAIC)KHOCTh K KJIaccy.

HcTouyHnkH XMMHYECKOH HHpOpMAIUK (CPEICTB MAaCCOBOM MH(pOpMAIUH, ceTh IHTEpHET U IpyTHe).
[Touck nHGOpPMAaLIMHK 10 HA3BaHUAM, UACHTHU(UKATOPAM, CTPYKTYPHBIM GopMyiam

Tema 3.2. ®usuko-| OcHOBHOE coep:kaHue OK 01
XUMUYECKHE OK 02
CBOICTRA Teopernueckoe o0yueHue
HEOPraHUYECKUX .

Mertamiel. O0uue ¢uszndyeckue U XUMHUYeckue cBoictBa meramioB. CriocoObl mosryueHusl. 3Ha4eHue
BOHICeCTB METaJUIOB M HEMETALUIOB B INPHUPOAEC M KU3HEICATEIBHOCTH 4eJloBeKa M opraHu3moB. Kopposus

METAJUIOB: BUJIbI KOPPO3HUH, CLIOCOOBI 3aIlIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnpl. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBa HEMETaUIOB. THIMYHBIE CBOWCTBA

HemetaiioB [V— VII rpynn. Knaccuduxaius 1 HoMeHKIIaTypa COeJUHEHU HeMmeTamioB. KpyroBopoTsl

OMOTEHHBIX JIEMEHTOB B IIPUPOJIE

XUMHUYECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKHUX BEILECTB (OKCHJIOB, TMJIPOKCHI0B, KUCIIOT,

coJieil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COETUHEHU,

BBICIINX OKCHJIOB Y TUAPOKCUIIOB

IIpakTH4eckue 3aHATHSA

CocraBiieHHE ypaBHEHMM XMMHMUYECKUX PEAKIHUM C y4acTHEM IPOCTBIX M CIIOKHBIX HEOPTaHUYECKUX

BELIECTB: METAUIOB M HEMETAJUIOB; OKCHJOB METaJIOB, HEMETAUIOB M aM(pOTEpPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHUCIOT, OCHOBaHMW M aM(OTEpHBIX THAPOKCHUIOB; HEOPraHWYECKUX COJIeH,

XapaKTEPU3YIOIINX UX CBOMCTBA.

Pemenne npakTHKO-OPUEHTHUPOBAHHBIX TEOPETUYECKMX 3aJlaHUil Ha CBOMCTBA, COCTaB, IOJIYYEHHE U

0e30MacHOe UCIOJb30BAaHUE BAXKHEHIIMX HEOPraHMYEeCKUX BELIECTB B OBITY M NPaKTHYECKON

JESTEIbHOCTH YEJIOBEKA
Tema 3.3. OcHoBHOe coep:kaHue OK 01
Wnentudukanus OK 02
HeOpraHWYeCKHX JlabopaTopHble 3aHATHS OK 04
BEILIECTB

JIaGoparopHas pabota «neHTHuKas HEOPraHUUECKUX BEIIECTBY.
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Pemenne skcnepuMEHTaNbHBIX 3a7ad II0 XMMHYECKMM CBOMCTBaM METAIJIOB M HEMETAJJIOB, IIO
pacro3HaBaHMIO U IOTYYECHUIO COEAMHEHUH METAJUIOB U HEMETAJLIOB.

WnenTudukanuss HEOPraHMYECKHUX BELIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XMMHUYECKHX CBOMCTB,
XapaKTepHBIX KAa4eCTBECHHBIX peakiuii. KauecTBeHHbIe peakiuu Ha cyibpaT-, KapOoHAT- U XJIOPU-
aHMOHBI, HA KATUOH aMMOHMSI

KonTpoasnas
padora 2

CBolicTBa HEOPraHMYECKHUX BEIIECTB

Pa3pgea 4.

CTpoe}me H CBOMCTBA OpraHn4e€CKux BEIIECTB

24

Tema 4.1.
Kiaccudukanms,
CTPOCHHUE U
HOMEHKJIaTypa
OpPraHUYeCKUX
BEIIIECTB

OcHoBHOE CoAECpPKaHUEC

Teoperuueckoe o0yueHue

[losiBieHne 1 pa3BUTHE OPTAaHMYECKOW XUMHUH Kak Hayku. [Ipeamer oprannueckor xumun. Mecto u
3HAYEHUE OPraHNYECKOW XUMHMH B CUCTEME €CTECTBEHHBIX HAYK.

XHAMHMUYECKOE CTPOCHHUE KaK IOPANOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BAJICHTHOCTH.
OCHOBHBIE TTOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUS OpraHudeckux coenuHeHuii A.M. bytieposa.
VYriepoaHblid CKENET OPraHUYEeCKOW MOJIEKYJIbl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO
CTPOEHHUs MOJEKyY. M3omMepus U U30MeEpBL.

[lonsiTue o @QyHkumoHanbHOM rpynmne. Panukan. IlpuHuunel KiacCMQUKaMU — OpPraHUYECKUX
coeMHEeHUI. MexXayHapoaHas HOMEHKIATypa U IIPUHLUIIBI HOMEHKIIATYPbl OPTaHUYECKUX COCIUHEHUMN.
[TonsiTrie 00 a30TcoEpKALINX COEAMHEHUSIX, OMOJIOrMYEeCKH aKTUBHBIX BellecTBax (yIriieBojax, *Kupax,
OerKax U Jip.), BHICOKOMOJIEKYJISIPHBIX COEIMHEHHSIX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)

HpaKTuquKue 3aHATHUSA

Homenkiatypa opraHuyeckux COEIWHEHHH OTAENBbHBIX KJIACCOB (HACHIIICHHBIE, HEHACHIIIEHHBIE W
apoMaTHYeCKHUEe YTJIEBOJOPOJbI, CIUPTHI, (DEHOIBbI, abJETH/Ibl, KETOHBI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBneHre TMOJTHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJ OPTaHUYECKUX BEIIECTB OTICITHHBIX
KJIACCOB, HUCIIONb3ysl KX HA3BaHUS IO CUCTEMATHYECKOM W TPUBUAJIBLHOM HOMEHKJIAType (ITHIIEH,
aneTuieH, THIepuH, (eHon, (GopmanbAeTul, YKCyCHas KHCJIOTa, TIWIWH). PacdeTsl mpocreniei
(hopMyIIBI OPraHUYEeCKOM MOJIEKYJIbI, UICXO/SI U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01

OcHoBHOe coaep:kaHue

12
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Tema 4.2.
CpolicTBa
OpTraHUYECKHUX
COCTUHEHUN

Teopernyeckoe o0yueHue

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENBbHBIX KJIaccoB (0COOEHHOCTH
KJ1accu(UKaLMU 1 HOMEHKJIaTypbl BHYTPH Kjlacca; TOMOJIOIMUYECKUH psal v obmwas popmyia; U30Mepus;
¢u3nvecKrue CBONCTBA; XUMHUECKUE CBOMCTBA; CLIOCOOBI MOMYUYCHHS):

— MpenebHbIe YIIIEBOAOPOAb! (AIKaHBl M IUKJIOAJIKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B IPOMBINIICHHOCTH U ObITy. CBOICTBA MPUPOTHBIX YTICBOIOPOIOB, HAXOXKICHHUE B
MIPUPO/IE€ U IPUMEHEHHUE alIKaHOB;

— HeTpeJiebHbIe (AIKEHBI, aIKUHBI U aJIKaJIMeHbl) U apOMaTHYECKUE yrieBoAopoabl. ['opeHue aneruneHa
KaK UCTOYHHK BBICOKOTEMIIEPATYPHOTO MJIAMEHH ISl CBAPKU U PE3KU METAIIJIOB

— KUCIIOPOACOepKaIIue COeTUHEHHS (CIUPTHI U (eHOIbI, KapOOHOBBIE KUCIOTHI M 3(UPBI, alTbJETUIBI U
KCTOHBI, JKUPBI, yriaeBoAbl). [IpakTHdeckoe NPUMEHEHHWE OSTUJICHTIMKOJS, TIIHIEePUHA, (eHOoa.
[Ipumenenue Qopmanpaeruaa, ameraibAeTHAa, YKCYCHOM KHUCIOTBl. Mpula Kak CONU  BBICIIUX
KapOOHOBBIX KHCJIOT. MoOoIIIME CBOWCTBA MbLja

— a30TCo/IepIKallME COeAMHEHNS (AMUHBI 1 aMUHOKHUCIIOTHI, OesikK). BricokoMomeKynsipHble COeTUHEHUS
(cuHTeTMYecKMEe ©  OHOJIOTUYECKU-AaKTUBHBIE). MoHOMeEp, TMOJIUMEp, CTPYKTypHOE  3BEHO.
[Tonumepu3zanus 3TUIEHa KAK OCHOBHOE HAIIPaBJIEHUE €r0 UCIOJIb30BaHUS.

I'enernueckas CBA3b MEXKIY KJIaCCaMH OPraHUYECKUX COEIMHEHUN

HpaKTuquKue 3aHATHSA

CBoiicTBa OpraHMYEeCKMX COEAMHEHUN OTAEIbHBIX KJIACCOB (TpUBHAIbHAS U MEXIyHapoJaHas
HOMEHKJIATypa, XMMHUYECKHE CBOICTBA, CIIOCOOBI MOJIy4YEHHU): MIpe/iebHbIe (AJKaHbl U IUKIIOAJIKaHbI),
HenpeaeabHble (AIKEeHbI, IKUHBI U aJIKaJJMeHbl) 1 apOMaTHUYECKUE YTIEBOAOPOAbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE KUCTIOTHI U A(UPBHI, aJbAECTUABl U KETOHBI, aMUHBI 1 AMUHOKHUCIIOTHI, BLICOKOMOJIEKYJISIPHBIE
COEIUHEHMS. 3aJaHNs HA COCTABJICHHE YPABHEHMM XMMHYECKHMX PEAKIMH C YYaCTHEM OPraHHYECKUX
BEIIECTB HA OCHOBAHUHU UX COCTaBa U CTPOCHUS

CocraBreHne cxeM peakuuii (B TOM 4YHCIE€ 10 MPEAJoKEHHBIM IeMoYKaM IpeBpalleHuit),
XapaKTepU3YIOIUX XUMUYECKHE CBOMCTBA OPIraHNYECKUX COCTUHEHUH OT/AEIbHBIX KJIaCCOB, CIIOCOOBI HX
MOJIyYeHHUsT M Ha3BaHUWE OPraHMYEeCKUX COEAMHEHHUH 10 TPHUBHAIBHON WJIM MEXIyHAPOJIHOM
CHUCTEMATUYECKON HOMEHKIIATYPE.

OK 01
OK 02
OK 04

16




Pemenne mnpakTHUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA OPraHUYEeCKUX
COEJIMHEHHH OTIENbHBIX KJIACCOB

JlabopaTopnasi pabora

JlaGopaTopHas pabota “IIpeBparieHus OpraHnYECKUX BEIIECTB IIPH HArpEeBaHUH'".
ITonyuyenue sTuneHa U U3y4eHHUE €ro CBOMCTB. MoAeInpoBaHre MOJIEKYJI U XUMAYECKUX MPEBPALLCHUN
Ha [IpUMEpE 3TaHA, STUJICHA, aAlleTUIICHA U Jp.

Tema 4.3.
Nnentudukanys
OpPTaHHYECKHUX
BEIIECTB, UX
3HAYEHUE U
IpUMEHEHUE B
OBITOBOH U
MIPOU3BOCTBEHHOM
EeSITENTbHOCTH
YyeJIoBeEKa

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqelme

buooprannueckue coenuHeHus. llpumeHnenue u Ouonoruueckas poib yriaeBojnoB. OxucieHue
yIJIE€BOAOB — HCTOYHHMK DSHEPrUM JKMBBIX OpraHu3smoB. OO0JacTM NPUMEHEHUS AMHHOKHUCIOT.
[IpeBpamenwst 6€1KOB MUK B opranu3Me. buonorunueckue pyHkuun 6enkoB. buonornueckue GyHKIUN
XKHUPOB. PoJib opraHnueckoil XMMHUU B perIeHuH NpoodiieM NUIeBoi 6€301acHOCTH

Ponp opranmyeckoil XMMHHM B pEHICHUU NPOOJIEM SHEPreTHYECKON O€30MacHOCTH, B PA3BUTHH
MEIMIIMHBI, CO3JaHUH HOBBIX MAaT€pPUAIOB, HOBBIX HCTOYHHUKOB YHEPIHH (aIbTEPHATUBHBIE UCTOYHUKU
sHeprun). OnmacHOCTh BO3/IEUCTBHS HA JKMBBIE OPTaHU3Mbl OPTAHHMYECKUX BEIIECTB OTJAEIBHBIX KJIACCOB
(YyrneBomoposl, CHUPTHI, (DEHOJNBI, XJIOPOPraHWYECKUE MPOHU3BOAHBIE, ANbACTHABI M [p.), CMBICI
1oKa3arelis NpeiesIbHO 0IYCTUMON KOHLIEHTPALMU

JlaGopaTopHble 3aHATHUS

JlabopaTtopHas padora: “VMneHTudukaims OpraHMueCKuX COeIUHEHNN OTACTbHBIX KIacCOB”
WnenTudukans opraHMuecKuX CoeIMHEHNH OTAEIbHBIX KJIACCOB (Ha MpUMeEpe ajbJIeru0B, Kpaxmasa,
YKCYCHOMW KHUCJIOTBI, OSJIKOB U T.I1.) C UCIIOJIb30BAHUEM UX (PU3UKO-XUMUYECKUX CBOMCTB M XapaKTEPHBIX
KayecTBEHHBIX peakiuil. JleHarypamus Oenka mnpu HarpeBaHuu. LIBeTHble peakiuu OENKOB.
Bo3HMKHOBEHHE aHATUTHUYECKOIO CHTHAajlda C TOYKH 3PEHUS XUMUYECKHX MPOIECCOB MPU MPOTEKAHUH
KayeCTBEHHON peaKlny, MO3BOJISIONIEH NASHTH(PHUIINPOBATH NMPEI0KEHHBIE OPTaHUYECKHE BEIeCTBa

KonTposbHasn
pabdora 3

CrpyKTypa 1 CBOMCTBA OPraHUYECKUX BELIECTB

OK 01
OK 02
OK 04
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Pasnea 5.

Kunernueckue n TEPMOANHAMHUYECCKUE 3AKOHOMEPHOCTHU MPOTEKAHUA XUMHYECCKUX peakunﬁ

CkopocTh OcHoBHOe coJep:kaHue OK 01
XUMHYECKUX OK 02
peaKLHii.
XUMHYECKOE
paBHOBECHE

TeopeTnyeckoe o0yueHue

CKOpoCThb peakiMM, €€ 3aBUCHUMOCTb OT Pa3IMuYHBbIX (AKTOPOB: MPUPOIbI PEArMpyIOIIUX BEILIECTB,

KOHLEHTPALlMd pEearupyroomux BELIECTB, TEMIEpaTypbl U IUIOMAAM PEAKIHMOHHOM IOBEPXHOCTH.

TemnnoBbie 3G GEKTh XUMUYECKUX peakIMid. DK30- U SHAOTEPMHUUYECKHUE, PEAKLIUH.

OO6patuMoCTh peakiuii. XMMHYECKOE PABHOBECHE H €T0 CMEIIEHUE O ICHCTBHEM Pa3IMIHBIX (PaKTOPOB

(KOHLIEHTpalMsl peareHTOB WM IMPOAYKTOB pPEaKLUMH, JaBleHHE, TemIeparypa) Ais CO3/1aHUus

ONTUMAJIbHBIX YCIOBUN IPOTEKAaHUsI XUMHUUYECKUX npoueccoB. [Ipunnun Jle laTtense

IIpakTH4eckue 3aHATHA OK 01

OK 02

Pemienne mnpakTHKO-OPHEHTUPOBAHHBIX 3aJjaHUN Ha aHaIU3 (aKTOPOB, BIUSAIOLUIMX HAa H3MEHEHHE

CKOPOCTH XUMHUYECKON PEaKIMH, B T.4. C O3ULUI SKOJIOTMYECKH 11€71eco00pa3HOro MoBeJACHUs B ObITY U

TPYJOBOMH JEATEIBHOCTH B LIENSIX COXPAHEHUS CBOETO 370POBbs U OKPYIKAIOLIEW IPUPOIHON CPEBI.

Pemenne mnpakTHKO-OPUEHTHUPOBAHHBIX 33JaHUM Ha mnpuMeHeHue npuHnuna Jle-Illarense s

HaXOXXJCHUs HalpaBJICeHUs] CMEIIEHWs pPAaBHOBECHS XUMHUUYECKOM peakUuud U aHanu3 (akTopoB,

BIIUSIIOLIUX HA CMEILEHNE XUMUYECKOTO paBHOBECHS
Paznea 6. PactBopsI
Tema 6.1. OcHoBHOE coaepKaHHe OK 01
[TonsaTue o OK 02
pacTBOpax Teopernyeckoe o0yueHue OK 07

PactBopenune kak Qusuko-xumuyeckuii mpormecc. PactBopsl. CrnocoObl TPHUTOTOBJICHHS PAaCTBOPOB.
PactBopuMocTs. MaccoBast 105151 pacCTBOPEHHOTO BeliecTBa. CMbICI MOKa3aTess IpeleabHO A0y CTUMOM
KOHIEHTPALMU U €r0 UCIIOJIb30BAHHUE B OIIEHKE 3KOJIOTHYECKON O€301MacHOCTH.
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[IpaBmia sKONOrMYECKU 11€71€cOo00pa3HOro MOBEACHUS B OBITY U TPYIOBOM AESITENBHOCTH B LEJSAX
COXpaHEHHUsI CBOETO 3[I0POBbsI U OKPY’KAIOIIEH MPUPOJAHON CPEbl; OMACHOCTh BO3/JCUCTBUSL HA >KUBBIC
OpraHU3Mbl OIIPE/IETICHHBIX BEILECTB.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUN HA PACTBOPBI, UCIIOJIb3YEMbIC B OBITOBOM H
MIPOU3BOJCTBEHHOM JEATEIBHOCTH YEIOBEKA

Tema 6.2. OcHoBHOE coepxaHue OK 01
Uccnenosanue OK 02
cBoiicTB pactBopos |/1adopaTopHbie 3ansTHS OK 04

JIaGoparophas pabota «IIpuroroBiaeHue pacTBOPOB».

[IpuroTtoBneHue pacTBOpPOB 3a/laHHON (MaccoBoO, %) KOHLIEHTpalMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU

BOIPOCAMH) U OIIPEJICIIEHUE CPeJIbl BOJHBIX PACTBOPOB.

Pemrenue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB
IIpodeccuonanbHO-OPHEHTHPOBAHHOE cO/lep:KaHMe (Co/lep:KaHue MPUKIATHOI0 MOLYJIs)
Paznen 7. Xumusi B ObITY U MPOU3BOACTBEHHOI I1eATEILHOCTH YeI0BeKA OK 01

c OK 02

Xumusi B ObITY U 5 OcHoBHOE conepxaHue OK 04
IIPOM3BOJICTBEHHOM OK 07
JeSITebHOCTH Teopernueckoe o0yuenune

YCIO0BCKa

Hogeliime 1ocTHKeHUsT XUMUYECKON HAyKH M XUMUYECKOH TexHojoruu. Posb XxumMuu B obecriedeHnu
9KOJIOTMYECKO, SHEPreTUUEeCKON U MUIIEBOM 0e301acHOCTH, pa3BUTUU MeAuIMHbIL. [IpaBuia noucka u
aHaM3a XUMHUYECKOW HMH(OpPMAlMM W3 Ppa3IMYHBIX HCTOYHMKOB (HayyHas W Yy4eOHO-Hay4Has
JauTepaTypa, CpeacTBa MaccoBoi nHpopmanuu, cetb IHTepHET)

IIpakTH4eckne 3aHATHA

ITouck m aHanmu3 KeHCOB O NMPUMEHEHUM XMMHUYECKHX BEIIECTB M TEXHOJIOTHH € ydeToMm Oyayrien
npodeccnoHalbHOM ~ EATEeIbHOCTH MO  TeMaM:  BaKHEWIIME  CTPOUTENIbHbIE  MaTepHallbl,
KOHCTPYKLIMOHHBIE = MaTe€pualbl, KpacKH, CTEKJIO, KEpaMHMKa, MaTepuaiabl Uil JJIEKTPOHMKH,
HaHOMAaTepHallbl, TEKCTHJIbHbIE BOJIOKHA, WCTOYHUKHM OJHEPrHMHM, OpPraHWYeCKUe U MHHEpalbHbIE
y1oOpeHus, IeKapcTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.

3amura: [IpencraBnenue pe3yabTaToB pelIeHUs KelicoB B GopMe MUHU-I0KIIa/1a ¢ TIpe3eHTanuen
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3. YCJIOBUSI PEAJIU3ALIMM ITPOT'PAMMBI OBILIEOBPA30OBATEJILHOM
JUCHMUILIAHBI

3.1. TpebGoBanusi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY
o0ecrne4eHn 10
Jnsg peanuzanuMyd MpOrpamMMbl JUCUUIUIMHBL JOJDKHBI OBITh IMPELYCMOTPEHBI
CIEIYyIOIINE CHEIHATbHbIE MOMEIICHUs: y4eOHBbIH KaOMHET XUMHH W/UIN y4eOHOH
XUMUYECKOH JTab0paToOpHH.

O0opynoBanne y4yeOHOro Kkad0uHera (HAIJSAAHbIE TOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX MOJIETIEH MOJIEKYJI, MOJEH KPUCTAIUIMYECKUX PEIIETOK, KOJIICKIIUU
MPOCTBIX U CJOKHBIX BEIIECTB W/WJIA KOJUICKIIMU TOJMMEPOB; KOJUICKIUS TOPHBIX
mopoJ W MHWHEpajoB, Tabnuia MenneneeBa, ydeOHbIE (WIBMBI, ITU(GPOBBIC
o0Opa3oBaTelIbHbIE PECYPCHI.

Texuuuyeckue cpeacrBa  00y4eHHMsl: KOMIBIOTED C  yCTPOWCTBaMH
BOCIIPOU3BEJEHUSI  3BYyKa, NPHHTEpP, MYJIbTUMEIUA-TIPOCKTOP C  DKPAHOM,
MYJIbTUMEIUMHAS TO0CKA, YKa3Ka-IIPE3ECHTEP IS IPE3CHTALUI.

O6GopynoBanmne jadoparopuu U pado4YuUX MeCT Ja0OpPaTOPHU: MEH3YPKH,
IUIIETKU-KaNeIbHULBI, TEPMOMETPBI, MUKPOCKOII, JIYIbl, IPEAMETHBIE U ITOKPOBHBIC
CTEKJIa, MUIAHIIETHI I KaleJbHbIX peakluil, (UiabTpoBabHas Oymara, IpOMBIBAJIKH,
CTEKJISIHHbIE TPOOUPKH, PE3UHOBBIE MPOOKH, (POHAPUKH, HAOOP PEAKTUBOB, CTEKIISTHHBIC
NaJOYKH, IITATUBBI ISl TPOOUPOK; MEPHBIE [IWIMHIPBI, BODOHKU CTEKJISTHHBIE, BOPOHKHU
nenuTtenbHble nuauHApudeckue (50-100 M), CTYNKH ¢ TeCTUKOM, papPOpOBbIE YaIlIKH,
NUHIETHI, (UIBTPbl OyMakHble, BaTa, Mapjs, YacOBbIE CTEKJA, 3JIEKTPOILIUTKHU,
71a00paTOpHbIE IITATUBBI, CIIUPTOBBIE TOPETIKU, CIIUYKH, IPUOOP AJIs MTOJIyUYEHUs Ta30B
(u1 poOUpKa ¢ Ta300TBOJHON TPYOKOW), nepxKaTenu s TPOOUPOK, CKIISTHKU JIJIst
XpaHEHMs PEaKTUBOB, pa3AaTOYHbIC JIOTKH; XuMuueckue crakansl (50, 100 u 200 mu);
HINaTeNN; MUHLIETHI; TUTeJIbHBIE IIUIILbI; CEKYHIOMEpPHI (TaliMephl), MEPHBIE TPOOUPKHU
(ra 10-20 mu1) u mepHbIe ko105l (25, 50, 100 1 200 M), BoasiHas 6aHs (UM TEPMOCTAT),
CTEKJISTHHBIE TIAJIOUYKW; KOHWYECKHEe KOJaObl i TuTpoBaHus (50 u 100 wmu);
WHIUKAaTOPHBIE TIOJIOCKU Uil onpenenenus pH u crangapTHas MHAMKATOpHAs LIKaja;
YHUBEpCAIbHBINA HHAUKATOD; uneTky Ha 1, 10, 50 mut (wnm npo3atopst Ha 1, 5 1 10 M),
OIOpPEeTKH JJIsi TUTPOBaHUS, MeauinuHckue mmpuilkl Ha 100—-150 M, maGoparopHbie
W/WIM aHAMUTHYECKHEe Bechbl, pH-MeTphl, cymmiabHBIN 1kad, U Jp. JadopaTopHOE
000pyoBaHUe.

3.2. MapopmanuoHHoe odecnedyeHre peau3auy NporpaMmmMbl

1. Jlma peanuzamuu mnporpamMmbl  OuOIMOTEYHBIM (OHI 00pa3zoBaTeIbHON
OpraHM3ali JOJKEeH WMETh TMeuYaTHble W/WIM SIIEKTPOHHBIE 00pa3oBaTebHBIC U
UHGOPMAIIMOHHBIE  PECYpChl,  PEKOMEHIOBAHHbIE  JJs  HCIOJIb30BaHUA B
o0pa3oBaTebHOM Ipoliecce, He cTapie 5 JeT ¢ MOMEHTA U3/IaHusl.

OcHoBHas JuTEparypa:
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1.  Aundunorenona, 1. B.Xumus. bazossiii ypoBenb: 10-11 knacchl : yuyeOHUK st
cpeanero obmieroo 6pazoBanusi /1. B. Audunorenona,A. B. babkos,B. A. ITonkos. —

2-emsn. ucnp.unon. —MockBa @ WsmarensctBo HOpaiit, 2023. — 290 c. -
(O6meobpazoBaTebHbIN ITAK). — ISBN 978-5-534-16098-7.—Tekcr:
JIEKTPOHHEII//O0pa3zoBaTenbHasA matdopma FOpaiit [caiiT]. —
URL :https://urait.ru/bcode/530422

. Audbunorenona,!. B.XuMus : y4eOHMK ¥ TIPaKTUKyM JUIS  CPEIHETO
npodeccuoHanbHoro oopazopanus /M. B. Audpunorenora,A. B. ba6kos,B. A. [Tomnkos.
—2-eusn. ucnp.uaon. —MockBa : M3parensctBo FOpaiit, 2023. — 291 c. -
(ITpodeccnonanpHOE oOpa3oBaHue). — ISBN 978-5-534-11719-6.—

Tekct:anexkrpornsiii//ObpazoBarenpHasmiaTGopmalOpaiit|caiiT].—
URL:https://urait.ru/bcode/513807
. Huxonbckuii,A. b.XuMus : y4eOHUK U MPAKTUKYM JJIsL CPEHETO MPOheCCHOHAIBHOTO
obpazoBanus /A. b. Huxonbckuit,A. B. CyBopoB. —2-eus.,nepepad.ugon. —Mocksa
:M3narenbctBolOpaiit,2023. —507 ¢. —(IIpodeccuonanbuoe oopazoBanue). —ISBN 978-
5-534-01209-5. — Tekcr : onektpoHHslii // OOpaszoBarenbHas 1iaTdhopma
FOpaiit [caiir]. —URL:https://urait.ru/bcode/513537.
. Xumusi:  yd4eOHMK ISl cpelHero mpodeccruoHanbHoro ob6pazoBanus/ 0. A.
Jle6enen, I'.H.®aneeB, A.M.'ony6es, B.H. IllamoBan; mox oOmiei penakiueit
['.H.®aneeBa.—2-eusn.,nepepaod. u  pomn— Mocksa: N3 parenscTBO
Opaiit, 2023.— 431c— (IlpodeccuonansuoeodpazoBanue).—ISBNI78-5-9916-
7723-3.—TekcT:anekTpoHHbI//O0pazoBaTenbHasiargopmalOpaiit|calfT].—
URL :https://urait.ru/bcode/513073
JlonoJiHMTE IbHAA JTUTEPaTypa:

1.AnapueB, A. 1. O6mas xumua. COOpHUK 3aJaHUil C NMpUMEpPaMHU PELIECHUHN
:yueOHoe 1mocodue Jiyisi cpeHero npodeccuoHanbHoro oopazosanus / A. 1. AnapHes,
JI. 1. Adonuna. — 2-e usn., uctp. u non. — Mocksa : M3garensctBo FOpaiit, 2023. —
127 c. — (IlpodeccuonansHoe obpazoanue). —ISBN 978-5-534-09932-4. — Tekcr :
amekTpoHHblt  //  OOpasoBarenbHas mwiatpopma  FOpaiit [caiT]. —
URL:https://urait.ru/bcode/514556

2I'muaka,H. JI. O6mas xwmmms B 21.Toml : y4eOHWUK I CpeIHETrO
npodeccuonanbHoro ooOpazoanus /H.JL.I'munka; mox penaknuein B.A.Ilomkoga,
A.B.babkoBa.—20-eu3n.,mepepad.u gom. — Mocksa : M3natensctBo FOpaiit, 2023. — 349
c. — (Ilpodeccuonansuoe odOpazoBanue). —ISBN 978-5-9916-9672-2. — Tekcr :
AJIEKTPOHHBIN /l Oo6pa3oBarenpHas miatgopma  FOpaiit [caitT]. —
URL:https://urait.ru/bcode/512151

3.Immaka,H. JI. OO6mas xwmus B 21.TomM2 : y4eOHUK IS CpPEIHETO
npodeccuonanbHoro oobpaszopanus /H.JL.I'muaka; mom penmakmueri B.A.Ilomkoga,
A.B.babkoBa.—20-eu3.,nepepad.u gomn. — Mocksa : MUznarenscto IOpaiit, 2023. — 383

c. — (IIpodeccuonanproe oOpaszoBanme). —ISBN 978-5-9916-9670-8. — Tekct :
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NeKTpoHHBIN  //  OOpa3zoBaTenbHas miathopma  FOpaiit [caiiT]. —
URL :https://urait.ru/bcode/512504
_ 4.3aiineB,0. C.Xumus. JlabopaTopHbIli MPaKTUKyM W COOPHUK 3amad : ydeOHOe

nocobue i cpeaHero npodeccruonansHoro obpaszoBanus /O. C. 3aiiieB. —-MockBa
:U3natensctBolOpaiit,2023. —202 c. —(IIpodeccnonanpHoe oOpazoBanme). —ISBN 978-
5-9916-8746-1.—Tekct:anexkTpoHHbI//ObpazoBatenbHasmiargopmalOpaiit|caifT].—
URL:https://urait.ru/bcode/513541

5.MaprteiHoBa,T. B.Xumus. YriayOnenusiii ypoenb. 10-11knaccsl : yueOHUK Jyist
cpeanero obmiero oopazosanus /T. B. MapteiHoBa,l. B. Apramonosa,E. b. 'ogyHOB ;

non obmeit penakuueir T. B. MapTeiHOBOH. — 2-¢ u37., ucmp. u gom. — Mocksa :
NznarensctBo FOpaiir, 2023. —352 ¢. —-(O6meodpazoBaTenpHbii uki). —ISBN 978-5-
534-16227-1.—Texkct:anexTponHbIit//O0pa3oBarenpHasaTdhopmalOpaiit| caitt].—
URL.: https://urait.ru/bcode/530645

6.Pocun, . B. Xumus. YueOHUKY 3aJa4HUK : JUIS CpeHEro mpodecCroHaIbHOTO
obpazoBanust /M. B. PocunJl. JI. Tomuua,C. H. ComoBbeB. — Mockga
:U3natensctBolOpaiit,2023. —420 c. —(IIpodeccuonansHoe oOpazoBanue). —-ISBN 978-
5-9916-6011-2.—Tekct:anexkrporHbIit//ObpazoBatenbHasmiarGopmalOpaiit| caiit].—
URL: https://urait.ru/bcode/512022 .

7. Tynuxkun,E. . Xumus. B24. Yactel. OOmas m HeopraHuyeckas XUMHS :

y4eOHUK JJIs CpeaHero npodeccruonanbHoro oopasosanus / E. U. Tynukun. — 2-e u3n.,
uctp. u jgon. — Mocksa :M3ngatenbctBolOpaiit,2023. —385 c¢. —(IIpodeccruonansHoe
obpazoBanue). —ISBN 978-5-534-02748-8. —  Tekcr :  dIeKTpOHHBIA  //
OobpazoBatenbHas 1uiargopma FOpaiit [caitr]. —URL:https://urait.ru/bcode/513730

8. Tymukun,E. U. Xumus. B 2u. Yacte2. Opranndeckas XuMus : y4eOHUK ISt

cpennero npodeccronaabHoro odpazosanms /E. Y. TynmukuH. —2-eu3 . , MCIp.Ua0M. —
Mockga :M3narensctBolOpaiit,2023. —197 ¢. —(IIpodeccuonanbHoe obpa3oBaHue). —

ISBN 978-5-534-02749-5. — Tekcr : onekTponHbli // OOpa3zoBarenbHas
wiarpopma FOpaiir [carit]. —URL:https://urait.ru/bcode/513731
_9.Xumusa. 3amayHMK . y4eOHOE IOcoOMe I CpenHero mnpodecCHoHaIbLHOTO

obpazoanus/FO.A.JIebener[uap.]; mox oOmei penakiuenn ['.H.daneera.—Mocksa:
NznarensctBo F0paiit,2023.— 236¢.—(IIpodeccnonansHoe obpazoBanwue). ISBNI78-5-
9916-7786-8.—Tekct:anekTponHbIit // O6pa3oBaTenpHas mnargopma KOpait [caiiT]. —
URL.: https://urait.ru/bcode/513091

Hnmepnem-ucmounuxu:
. hvsh.ru—Xypuan«Xumussiikosey.
. https://postnauka.ru/themes/chemistry—nexuuunoxumunnacaiirel loctHayka.
3. http://gotourl.ru/4780(http://elementy.ru/)Hay4sro-
MOy ISIPHBIAITPOCK T« DIIEMEHTBIOONBIIONHAYK»  ((hU3WKa, XUMHS, MaTeMaThKa,

aCTpOHOMUS, HAyKd O JKHU3HU, Hayku o 3emie). HOBOCTMHAYKH,KHWUTH, HAy4HO-

MNOoMyJAPpHBICCTATHU,JICKIIMHU, SHIIUKIIOIICINH.
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4.

12,

14,

http://gotourl.ru/4783(http://potential.org.ru/) Caiit HAYYHO-TTOMYJISIPHOIO
KypHana

«ITorenumanmy. Kypnan uzgaércsac2005 r.,c201 1r.—pazpen«Xumus».
5. http://gotourl.ru/4785(http://www.hij.ru/)CaiitHay4aHo-
NOMYJIIPHOT 0Ky pHaNa« X UMHSIKU3HBY» . JKypHanuzaaércs c1965 r.
6. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)OTkpbiTas
AJIEKTPOHHAS
oubnuorexkaxumuieckoronopraga«Chemnet»,conepxutrydeOHblenH(POPMAIITMOHHBIE

MaTepUAIBIIIISIIIIKOIBHUKOB U yUUTENIeH. B Hell MOKHO HalTH y4ECOHUKH IO OOIIeH U
HEOPraHU4eCKOU
XUMHUH,0PTraHUYECKOUXUMHUU,MYJIbTUMEMaMaTePUAIIb,aTAKKe3aJa4nX UMAYECKUXO0JIN
MITHA/ICPEIICHUSIMU,3a/1a41 BCTYUTEIbHBIX SK3aMEHOB JJISIa0OUTYPUECHTOB.

7. http://gotourl.ru/4787(http://www.chem.msu.ru/rus/olimp/)upopmariioHHbIEMAT
epuansio0oMMIuaaax : MockoBcKoHTropockoit, Bcepoccuiickoit, MenaeneeBckoii,Me

*KayHaponHou.lIpuBeneHsl 3a1auyd TEOPETUUYECKUX U OKCIIEPUMEHTAIBHBIX TYPOB,
NoIPpOOHBIE PeIIeHUs, CIIUCKU UPOoTOrpaPuunoOeIuTenei.

8. http://gotourl.ru/7179(http://chem.dist. mosolymp.ru/)CucremaaucTaHIIOHHOT000
YUYEHHSI, HAIIPABJICHHAS B IEPBYIO OYEPEb HA OATOTOBKY K OJIMMITHAZaM BCEX YPOBHEU
— OT WKOJBHBIX ToMexayHaponHou. CalT coaep>KUT OrpOMHOE KOJIMYECTBO 3a/aad,

CTPYIIITUPOBAHHBIX KaK o
TeMaM,TaKUII00IUMITHa1aM. [ [oBCeMOCHOBHBIMpPa3/1eIaMX UMUHITPUBEAEHTCOPETHUECK
WiiMaTepuaiy pa3o00paHbl PEIICHUS THIIOBBIX3a/ay.

9. http://gotourl.ru/4790(http://webelements.com/)HanéxuascrpaBounasuHpopmail
USIOXUMHUYECKUXAIIEMEHTAX HMXCBONCTBAX (HAAHT THHCKOMSI3BIKE).

10. http://gotourl.ru/7180(https://www.lektorium.tv) Hekommepueckuii caliT oHIaliH-
00pa3oBaHus,CONCPIKUTMHOTOMHTEPECHBIX00PA30BaTEIbHBIXKYPCOBUBUICOICK MM

AIIKOJIbHUKOB,CTY ICHTOBUYUHTENEH. ECThHECKOIBKOKYPCOBIIOXUMUH.
11. http://gotourl.ru/4800(https://www.cas.org/)CaiitChemical AbstractService—
CaMbIaBTOPUTETHHINBMUPEXUMUUUH(OPMAITMOHHBIMUHTEPHET-PECYPC

(cafTIIaTHBIN).

http://www.organic-

chemistry.org/TTopranmoopraHHYeCKOUX UIMHUAHAAHTTTHACKOMSI3BIKE.

13.  http://www.xumuk.ru CaldT 0 XUMHUH: KIACCHYECKUE YUCOHHKH, CIIPABOYHUKH,

SHIUKJIONENH, TONCKOPTraHMUeCKUX HHEOPTaHUYCCKUXPEaKIIUii,COCTaBJICHUCYPaBHEH!
HMpeaKuni.
http://orgchemlab.com/Caiit,mocBAIMEHHBIAIIPAKTHUESCKOWPAOOTEBIIA00PATOPHH.

2. PexoMeHayembie MeyaTHbIC U3JaHUs M0 pealn3aiiui o01neo0pa3oBaTeIbHOM
JTUCIUTUIMHBL TIPEJICTaBICHB B METOJMYECKHX PEKOMEHJAIMAX IO OpraHu3aIiu
00yueHus.
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHU
OBIIEOBPA3OBATEJIBHOM JUCHUILIAHBI

KoHTpoJib 1 ol1eHKa pe3yJIbTaTOB 0O0Yy4YEeHHsI OCYIIECTBIISIETCS MPENOIaBaTEIEM B
npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATUN U Ja00paTOPHBIX pabOT, TECTUPOBAHUSA,
a TaKXe BBIMOJHEHUSI OOYyYarOUIMMUCS WHIAMBUIYAIbHBIX 3aJaHUil, TPOEKTOB,
WCCIIeNOBaHNM. Pe3ybTaThl 00ydeHUs ONPEESIOT, 4TO 00YJIarONTHUECs TOJDKHEI 3HATD,
MOHUMATh U ICMOHCTPUPOBATH MO 3aBEPIICHUN U3YUYEHUS TUCIIUIUTNHBI.

st popMupoBaHUS, KOHTPOJS M OIECHKH PE3yJbTaTOB OCBOCHHS YUeOHOM
JUCHUIUIMHBL UCIIONB3YETCS CHUCTEMa OLEHOYHBIX MEPONPUSATUM, MPEICTABISIONMIA
co00M KOMIUIEKC YYEOHBIX MEPONPUATHH, COTJIACOBAHHBIX C pe3yJIbTaTaMu 00yUeHUs 1

chopmynupoBanHeix ¢ yduetoM @DI'OC COO (mpeameTHbie pe3ybTaThl IO
mucuuruinae) u GI'OC CIIO.
OK/IT | Moayas/Pa3znen/Te Tunbl OEHOYHBIX
Ne Pe3yabTart 00yueHust .
K Ma MeponpusTH A

| | OcHOBHOE colep:kaHue

XUMHUYECKHUX
DJIEMEHTOB U
MpUpoIa
XHUMHUYECKOM CBSI3U

XUMUYecKue (HopMyJibl
COE€INHECHUN B
COOTBETCTBUH CO
CTENIEHBIO OKHUCIICHUS
XUMHUYECKUX
AJIEMEHTOB, UCXOIS U3
BaJICHTHOCTH U
ANEKTPOOTPULIATEILHO
CTH

1 dopmyaupoBaTh
Pa3zngen 1. OcHoBBI pMy-THp
0a30BbIe NOHATHUSA U
CTPOEHHUS BellecTBa
3aKOHbI XUMHH
1.1 |OK 01 |Crpoenue atoMmoB |CocCTaBisATh 1. Tect «CTpoenune aToMmoB

XUMHUYECKUX IJIEMEHTOB U
IPUPOJIa XUMHUECKON
CBSI3U.

2. 3ajauu Ha COCTaBJICHHE
XUMUYECKUX HOpMYIT
JIBYXaTOMHBIX COCAUHECHUHN
(oKCcHIOB, CYJIb(PUIOB,
TUAPUJIOB U T.I1.).

3. 3aganusa Ha
VICIIOJIb30BAHNE XUMHUYECKON
CHMBOJIMKHU Y Ha3BaHUMU
COCIUHEHUH 110
HOMEHKJIAType
MEKIYHApOIHOTO COI03a
TEOPETUUECKOUN U
IIPUKIAJHON XUMUU U
TPUBHAIBHBIX Ha3BaHUM JJIs1
COCTAaBJIEHUS] XUMHUYECKHUX
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OK/II

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunol OIeHOYHBIX
MepONPUATHH

dbopMyJT TByXaTOMHBIX
COoeMHEHUN (OKCUOB,
CyJb(UI0B, THAPUIOB U T.II.)
U JPYTUX HEOPTaHUYECKUX
COCJIMHEHMUI OTJEIbHBIX
KJ1aCCOB

1.2

OK 01
OK 02

[Tepunonnueckuit
3aKOH U Ta0JIHIIa
J.1. MenneneeBa

XapaxkTepu3oBaTh
XUMHUYECKHUE
3JIEMEHTHI B
COOTBETCTBUHM C UX
MOJIOKEHHUEM B
MIEPUOINYECKOU
CHUCTEME XUMHUYECKHUX
anemeHnToB J[. M.
MenneneeBa

1. Tect «MeTammnueckue /
HEMETaJJIMYECKUE CBOMCTRBA,
3JIEKTPOOTPUIIATEIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XAMHAYECKHUX DJIEMECHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
II0JIOKEHUEM B
IIEPUOIUYECKON CUCTEME
XUMHYECKUX 3aemeHToB 1. 1.
MenaeneeBay.

2. ITpakTnueckue 3aaHus Ha
YCTaHOBJICHUE CBSI3U MEXKITY
CTPOEHHUEM aTOMOB
XUMHYECKHUX DJIEMEHTOB U
MEPUOINYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKHUX
AJIEMEHTOB U UX COCIUHCHUM
B COOTBETCTBHUM C
MMOJI0KECHUEM
[Iepuoanueckoii cucteme.

3. IIpakTuko-
OPUEHTUPOBAHHBIC
TEOPETUYECKUE 3a/1aHUs Ha
XapaKTepH3alnio
XUMHYECKHX 3JICMCHTOB:
«Metannuueckue /
HEMETaIJIMYECKUE CBOMCTRA,
3JIEKTPOOTPUIIATEIBHOCTD 1
CPOACTBO K DJIEKTPOHY
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OK/II

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunol OIeHOYHBIX
MepONPUATHH

XUMHUYECKHUX DJIEMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHHUEM B
NIEPUOANYECKON CUCTEME
XUMHUYECKHUX DJIEMESHTOB
J.1. MenneneeBa»

Paznen 2.
XuMH4YecKHne
peakuuu

Xapakrepus3oBaThb
THIIbI XUMHYECKHX
peakuui

KonTtpoJsabnas padora
«CTpoeHne BemecTsa u
XHMHYECKHE PeaKIun»

2.1

OK 01
OK 04

THnbl XUMHUYECKHUX
peakuuii

CocTaBisaTh peakiuu
COCJIMHCHUS,
pazyioxeHusi, OOMeHa,
3aMeIleHUs,
OKHCJIUTEIIEHO-
BOCCTaHOBHTCIILHBIC
peakIuu

1. 3amaun Ha cocTaBlICHUE
YPaBHEHUN pEeaKLIUi:

— COCIUHCHUS, 3aMCIIICHHUS,
pazyioxeHusi, 0OMeHa;

— OKHCIIHTEIBHO-
BOCCTaHOBHUTEIIBHBIX
PEAKILMi C UCTIOJb30BAHUEM
METO/1a SJIEKTPOHHOTO
OanaHca.

2. 3a1a4M HaA pacyeT MacChl
BEIIECTBA WM 00BEMA
ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCe
WM 00bEMY OJTHOTO U3
YYaCTBYIOIIUX B PEaKIuu
BEIIECTB; PACYETHI

Macchl (00béMa, KOJIMUeCcTBa
BEILIECTBA) MPOYKTOB
peakIuu, ey OJIHO U3
BEIIIECTB UMEET MPUMECH

2.2

DJIEKTPOIUTUYECKAS
JTUCCOTTHAITIS U
WOHHBI 0OMEH

CocCTaBiATh
ypaBHEHUS
XUMHUYECKUX PEaKITIN
MOHHOT0 OOMeEHa ¢
y4acTHEM

1. 3aganus Ha cocTaBIeHUE
MOJIEKYJISIPHBIX U HOHHBIX
peaKuui ¢ y4acTUEM KUCIIOT,
OCHOBAHUM U COJIEH,
YCTAHOBJICHUE U3MEHEHUS
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OK/IT | Monayas/Pa3znen/Te THunbl OEHOYHBIX
Ne Pe3yabTar 00yueHus .
K Ma MepoNnpusiTUH
HEOPTraHUYECKUX KHCJIOTHOCTHU CPEJIbI
BEILIECTB 2. JIabopatopHas pabota
"TUIBl XMMUYECKHUX
peakuii”
3 Pasznen 3. Ctpoenne |UccaenoBarh Kounrposbnas padora
U CBOMCTBA cTpoeHne U cBoiicTBa |«CBoiicTBA
HEOPraHMYEeCKUX |HEOPraHUuYeCcKux HEOPraHM4YeCKHUX BelleCTB)
BeLIeCTB BelIeCTB
3.1 |OK 01 |Knaccuduxkanus, Knaccudumuposars  |1. Tect «Homenknarypa u
HOMEHKJIaTypa 1 HEOPTraHUYECKHUE Ha3BaHHE HEOPTaHUYECKUX
CTPOCHHUE BEILIECTBA B BEILIECTB UCXO/I U3 UX
HEOPTaHUYECKHUX COOTBETCTBHHU C UX XUMUYECKON HOpMYIIbl WU
BEILIECTB CTPOCHUEM COCTaBJICHUE XUMHUECKOMN

bopMyJIbl UCXOISI U3
Ha3BaHUsI BELIECTBA 1O
MEKTyHapOIHOW WUITN
TPUBHUAJIBHOU
HOMEHKJIaType».

2. 3aj1a4m Ha pacyer
MacCOBOM 1011 (MacChl)
XUMHUUYECKOTO 3JIEMEHTA
(coenuHeHus) B MOJIEKYJIe
(cmecn).

3. IlpakTuyeckue 3agaHus 1o
KJ1accu(puKaIu,
HOMEHKJIAaType 1
XUMUYECKUM (popMynam
HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

4. IIpakTueckue 3a1aHusl Ha
OIPEICTICHNE XUMUYECKOU
AKTUBHOCTH BEIIIECTB B
3aBUCHUMOCTH BUJIA
XUMUYECKOU CBS3U U THUTIA
KPUCTAJUIMYECKON PEIIeTKU
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OK/IT | Monayas/Pa3znen/Te THunbl OEHOYHBIX
Ne Pe3yabTar 00yueHus .
K Ma MepoNnpusiTUH
3.2 |OK 01 |®usuko-xumuyeckue|yYcTaHaBIUBATDH 1. Tect «OcobeHHOCTH
OK 02 |cBoiicTBa 3aBHUCHUMOCTB (PU3UKO- |XMMHUYECKUX CBOWCTB

HEOPTaHUYECKUX XUMUYECKUX CBOMCTB |OKCHIOB, KUCIIOT,

BEILIECTB HEOPraHUYECKUX OCHOBaHMM, aM(POTEPHBIX
BEILIECTB OT CTPOEHUS |TUIPOKCUIOB U COJICH».
aTOMOB U MOJIEKYJ, a |2. 3a/laHUsI HA COCTABJICHUE
TaKXe TUIa YPaBHEHHN XUMUYECKHUX
KPUCTAILTNYECKOM peaKkuuii ¢ y4acTUEM
peLIeTKn IIPOCTBIX U CHOKHBIX

HEOPTaHUYECKUX BEIIECTR:
OKCHJIOB METAJLJIOB,
HEMETAJUIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(}OTEPHBIX TUJIPOKCHUIOB,
HEOPTaHUYECKUX COJIEH,
XapaKTEepU3YyIOLUX X
CBOMCTBA U CITIOCOOBI
MOJTyYEHUS.
3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUUYECKHE 3aJJaHUs Ha
CBOMCTBA U IOJy4YECHUE
HEOPTaHUYECKUX BEIIECTB
3.3 | OK 01 |Unentudukarus Uccnenosats 1. ITpakTuko-
OK 02 |Heopranmyeckux Ka4eCTBEHHBIE OPUEHTUPOBAHHBIC 3aJaHUA
OK 04 |BemectB peakuuu 10 COCTABJIEHUIO
HEOPTaHUYECKUX XUMUUYECKUX PEAKIIUN C
BEILIECTB y4aCTUEM HEOPTaHUYECKHUX

BEIIECTB, UCIOJIb3yEMbIX JIJIS
UX UACHTU(DUKAIIAH.
2.JIabopaTopHas pabora:
“Unentudukarus
HEOPraHUYECKHUX BEIIECTB”
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OK/IT | Monayas/Pa3znen/Te THunbl OEHOYHBIX
Ne Pe3yabTar 00yueHus .
K Ma MepoNnpusiTUH
4 Pa3znea 4. Ctpoenune HUcciaenoBars KonTtpoJsbnas padora
U CBOMCTBA cTpoeHue u cBoiicTBa [«CTpoeHHe U CBOMCTBA
OPraHN4YecKuX OPraHu4ecKnx OPraHUYecKNX BellecTB
BeLleCTB BelleCTB
4.1 |OK 01 |Kmaccudukamms, Knaccudumuposars  |1. 3amanust Ha coCcTaBIeHUE
CTpPOEHHUE U OpraHuYecKue Ha3BaHUM OPraHUYECKUX
HOMEHKJIaTypa BEIIECTBA B COEJIMHEHUH 110 TPUBUAIIBHOMN
OpTraHUYECKUX COOTBETCTBHHM C UX WU MEXKTyHapOIHON
BEILIECTB CTPOCHUEM CUCTEMAaTUYECKOU
HOMEHKJIaType.
2. 3agaHus Ha COCTaBJIEHUE
MOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyJT
OpraHUYECKUX BEIECTB
OT/ICJIbHBIX KJIACCOB.
3. 3agaum Ha omNpeIeNICHHUE
npocreiiieit hGopMyIibl
OPraHUYECKON MOJIEKYJIBL,
UCXOJIS U3 DJIEMEHTHOTO
coctaBa (B %)
4.2 | OK 01 |CsoiicTBa YcranaBnuBaTh 1. 3aganus Ha cocTaBIeHUE
OK 02 |opranmueckux 3aBUCUMOCTH (PM3UKO- |YPABHEHHI XUMUYECKHUX
OK 04 |coenunenuit XMMHUYECKUX CBOWCTB |PEAKLMH C y4aCTUEM

OpraHUYECKUX
BEILIECTB OT CTPOEHUS
MOJIEKYJ

OPTraHUYECKHX BEIIECTB Ha
OCHOBaHHWHU MX COCTaBa U
CTPOCHUSI.

2. 3agaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX
peaKuui, HIUTFOCTPUPYOLIUX
XUMHUYECKHUE CBOWCTRBA C
Y4ETOM MEXaHU3MOB
MPOTEeKaHUs JaHHBIX
peaKkyii ¥ TEHETUYECKOU
CBSI3U OPTaHUYECKUX
BEIIIECTB PA3HbIX KIJIACCOB.
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OK/IT | Monayas/Pa3znen/Te THunbl OEHOYHBIX
Ne Pe3yabTar 00yueHus .
K Ma MepoNnpusiTUH
3. PacueTHbIC 3aJ1a4H I10
YPaBHEHMSIM PEAKIIUH C
y4aCTUEM OPTaHUYECKUX
BCIICCTB.
4. JJabopaTopnas pabota
“IIpeBpareHus
OPTaHUYECKHUX BEIIECTB MPHU
HarpeBaHun"
4.3 | OK 01 |MuerTuduxanus HUccnenosatn 1.IlpakTuko-
OK 02 |oprannueckux Ka4ueCTBCHHBIC OPUECHTHUPOBAHHBIEC 3aJaHUS
OK 04 |BemiectB, ux peakuuu 10 COCTABJICHUIO
3HAYCHUC U OpraHUYECKUX XUMUUYECKUX PEAKIIUN C
MIPUMEHECHUE B COCTMHCHUM y4aCTHUEM OPTaHUYECKUX
OBITOBOM U OTJECIBHEIX KIACCOB  |BEIIECTB, B T.4.
MIPOM3BOJICTBEHHOM WCTIOJIB3YEMBIX JIJISI UX
JIeSITeIIbHOCTH UJeHTU(PUKAIIMT B OBITY U
yeJIoBeKa MPOMBIIIJIEHHOCTH.
2.JIabopaTopHas padora:
“Unentudukarus
OPTaHUYECKUX COCTUHEHUN
OTIEJILHBIX KJIacCOB”
3) Pasnean 5. XapakTepu30BaTh
Kunerudyeckue 1 |BJMSIHHE PA3JIMYHbIX
TepMoAMHAMHUYECK |(PaKTOpPOB Ha
He 3aKOHOMEPHOCTH |paBHOBECHE U
NPOTEeKAHUS CKOpPOCTh
XHMHYECKHX XHMHYECKHX
peakumu peakuui
5 |OK 0l |CkopocTh XapakTepu3oBaTh [IpakTUKO-OpUEHTUPOBAHHBIE
OK 02 |xuMHueckux BJIMSIHHE TEOPETUUECKUE 3aJ]aHUs Ha
peaKIui. KOHIICHTpAIMU aHanu3 (pakTopoB,
XUMHYECKOE pearupyroumx BIIMSIIOIINX HA U3MCHCHHUE
paBHOBECHE BCIICCTB U CKOPOCTH XMMUYECKOM

TEeMIIEpaTyphl Ha
CKOPOCTh XUMHUYECKHUX

peakunu. [IpakTuko-
OPUEHTUPOBAHHBIC 33JJaHUS
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OK/IT | Monayas/Pa3znen/Te THunbl OEHOYHBIX
Ne PesyabTar 00yuyeHus .
K Ma MepoNnpusiTUH
peaxkuui Ha [IPUMEHEHUE MTPUHIINATIA
XapaxkTepu3oBaTh Jle-lllarenbe nms
BIIMSHUE U3MEHEHUS |HAXOXICHUS HANpPaBJICHUS
KOHIICHTpAIIMU CMEILICHUS PAaBHOBECHUSI
BELLECTB, PEAKLUU XUMHUYECKOUN peakinuu 1
Cpelbl U TeMIepaTypsl |[aHanu3 GakToOpoB,
Ha CMEILICHHE BIIMAIOLIMX HA CMEILECHUE
XUMHYECKOTO XUMHYECKOTO PaBHOBECHS
paBHOBECUS

6 HccaenoBarb
Pa3zpnea 6. HCTHHHbIE PACTBOPbI
PacTBopbI ¢ 3a/JaHHBIMU

XapaKTepUCTUKAMM
6.1 |OK 01 [(ITousTue o Paznmuuats uctuaubie |1. 3amauM Ha NPUTOTOBJICHUE
OK 02 |pactBOpax pacTBOPHI pacTBOPOB.
2. [IpakTuko-
OPHUEHTUPOBAHHBIE
pacyeTHbIE 3a/IaHUS Ha
JVCIIEPCHBIE CUCTEMBI,
UCIIOJIb3YEeMbIE€ B OBITOBOM U
MPOU3BOJACTBEHHOM
NEeSATEIbHOCTH YEJI0BEKa
6.2 | OK 01 |HccnenoBanme Uccnenosats ¢usuko- |JlaboparopHas padboTa
OK 04 |cBOMCTB pacTBOpOB |xuMHUeckue cBorcTBa |“IIpurorosnenne pactsopos”
VCTUHHBIX PACTBOPOB
Il | [IpodeccuonaILHO-OPHMEHTUPOBAHHOE COleP:KaAHME (COAePKAHNE NPUKJIATHOTO
MO/YJIf1)

7 Paznen 7. OuenuBarsb 3amura Keica (¢ yuerom
XuMus B ObITY 1 |[IOCJIEICTBUS Oynymen
MPON3BOICTBEHHOI1 |OLITOBOI U npogeccuoHaTbLHOU
AeATEJIbHOCTH NPOU3BOJACTBEHHON |AeSATeJIbHOCTH)

YyeJIOBEeKa AeSITeIbHOCTH

YeJIOBEKA ¢ MO3UIAN
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OK/IT | Monayas/Pa3znen/Te THunbl OEHOYHBIX
Ne Pe3yabTar 00yueHus .
K Ma MepoNnpusiTUH
IKOJIOTHYECKOH
0e3onacHocTH
OK 01 |Xumus B ObITy 1 OueHuBarhb Keiic (c yuetom Oyayteit
OK 02 |mpou3BOACTBEHHOW |MOCHENCTBUS OBITOBOM [MpOQecCHOHANTBHON
OK 04 |mesTenbHOCTH Y IPOU3BOJICTBEHHOU |IESITEIIBHOCTH)
OK 07 |uemoBeka NEATEIIBHOCTH Bo3MOXHBIE TEMBI KEUCOB:

YeJIOBEKA C MO3ULIUU
JKOJIOTHYECKOU
0€e301acHOCTH

1. IloTeruienne knumara u
BBICBOOOKIEHUE ra30BbIX
THUAPATOB CO JTHA OKEaHa.

2. bynymue matepuaisl 1uist
aBHa-, MallMHO- U
npruOOPOCTPOCHHS.

3. HoBsle maTepuansl s
COJIHEUHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
PACTUTENBHBIX IPENAPATOB
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