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Paccmorpena VYTBepKaeHa IPUKA30M JUPEKTOPA
Ha 3aCeaHUU [IUKJIOBOU METOIUYECKOU I'BIIOY KK «KMT»
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OnoOpena
Ha 3aCeJaHMH [1e1aroOrM4ecKoro CoBeTa

npotokod or 30 uroHss 2023 1. Ne 8

PaGouas mporpamma o6meobpazoBatenbHoi qucuumiuael O/1.12 XMUMUSA pa3pabotana Ha OCHOBE
(benepaabHOrOo TOCYAApCTBEHHOrO0 00pa30BaTENIbHOTO CTaHJapTa cpelHero ooduiero oOpa3oBaHus,
YTBEP)KJIEHHOTO MpHKa3oM MuHHCTEpcTBa 00pa3oBaHus 1 Hayku Poccuiickoii @enepaunu ot 17 mas
2012 1. Ne413, 3apeructpupoBanHoro B Munucrepcrse roctunuu Poccuiickoit ®enepaunn 07 uroHs
2012 r. peructpanuoHHblii Ne 24480 ¢ u3MeHEHMSIMM U JONOJNHEHUsAMH, [lpumepHON mporpammsl
obmieoopazoBarenpHOl auciuiiuael  OJ1.12  XWUMUS, pekomenaoBannoit ®I'bOY JIITO UPIIO B
Ka4yecTBE NMPUMEPHOW MPOTrpamMMbl Ul peau3alliil OCHOBHOW MpPO(ECCHOHATBHON 00pa30BaTeIbHON
nporpammbl CIIO Ha 06a3e OCHOBHOTO o0OIIero oOpa3oBaHHUS C TOJYYEHHEM CPEIHETO OOIIETo
oOpa3oBaHMsl, YTBEPKIEHHON Ha 3acenaHuu CoBeTa I0 OIEHKE COJAEP)KaHMS M KayecTBa NMPUMEPHBIX
pabouux TmporpamMM 00IIe00pa30BaTEILHOTO U  COLMAIBHO-TYMaHUTAPHOTO IIMKJIOB CPEIHETO
npodeccnoHambHOro obpasoBanus, npotokon Ne 14 ot «30» HosOps 2022 r., ®I'OC CIIO 1o
cnenuanbHocTd 08.02.01 CrpouTenbCTBO M 3KCIUTyaTallMsl 3JaHUM U COOPYXKEHHH, YTBEpKIEH
npukazoM Munucrepctsa npocseuieHuss PO ot 19 anpenst 2022r Ne 19.
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30BATEJIBHOM JUCHUILJIAHBI «XUMUS»

1.1. MecTto nucuMILUIMHBI B CTPYKTYpe OCHOBHOH NpodeccHoHANIbHOI 00pa3oBaTeIbHOM
NMPOrpaMmblI

OOmeoOpa3zoBarenbHas JUCHUILIMHA «XUMHs» H3y4aeTcss Ha 0a30BOM ypOBHE B
0011e00pa30BaTEIbHOM IHKJIE y4eOHOro TUTaHa OCHOBHOM Npo(decCHOHAbHON 00pa3oBaTelbHON
MPOTrpaMMbl YKPYIHEHHBIX Tpymi crneruaisHocteid: 08.00.00

TpynoeMKOCTh AMCUUITIMHBI «XUMHs» HAa 0a30BOM YpOBHE COCTaBIsieT 72 yaca, U3 KOTOPBIX
64 yaca — 6a30BbIif MOAYJb (6 paznenoB) ¥ 8 YacoB — MPUKIIATHON MOy b (1 pa3aen), BKIIFOYarouit
PAaKTUKO-OPUEHTHPOBAHHOE COJICPKAHNE KOHKPETHON Mpo(eccCHu Wi CennaibHOCTH.

[TpuknaaHOM MOAYNB BKIIOYAECT OAMH paszen. Paznen 7 «Xumus B OBITY U IPOU3BOACTBEHHOMN
JeSITEILHOCTH YEJIOBEKa» Pean3yeTcs sl BceX Mpodeccuil/CrenaabHOCTe Ha MaTepraie Keicos,
CBSI3aHHBIX C  OKOJOTMYECKOW 0e30MacHOCThI0 W  OLEHKOM IOCIEACTBUH  OBITOBOM W
MIPOU3BOJICTBEHHON JIEATENbHOCTH, MO OTpacisM Oynaymed npopecCHOHANbHON esSTEIbHOCTH
oOyJaromuxcsl.

[lepuon oOyueHuss U pachpelneieHHe IO CeMecTpaMm ompeaenseT oOpa3oBareiabHas
OpraHHU3aIHs CaMOCTOSTENBHO, C YY€TOM JIOTHKU (OPMHUPOBAHUS MPEAMETHBIX Pe3yIbTaTOB, OOIIUX
U TMpO(EeCCHOHAIBHBIX KOMIETECHIMH, MEXKNPEAMETHBIX CBA3€d C APYrUMH JAHCHUIUIMHAMH
0011e00pa3oBaTeaIbHOr0 U 00MEeNPO(EeCCHOHATHFHOTO UKIIOB YIeOHOTO TUIaHa.

1.2. Ileau U IUIaHUpPYeMble pe3yJbTaThl 0CBOCHHUS TUCHUTLIHHBI

1.2.1. leau u 3a1a4u AUCUUTJIMHBI

®opMupoOBaHUE y CTYJIEHTOB MPEACTABICHUS O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHUpa KaK OCHOBBI NPHUHSATHS PEIICHUN B KU3HEHHBIX M MPOM3BOACTBEHHBIX
CUTYaIUsX, OTBETCTBEHHOIO MTOBEICHUS B IPUPOIHOM Ccpejie.

3agauu AUCHMUILINHBI:

1) cdhopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH TMPOTEKAHWS XHMHUYECKHX IPOIECCOB H
ABJICHUM B OKPYKAalOIIEW cpene, LEIOCTHOW HAYYHOM KapTUHbI MHpPA, B3aWMOCBS3U H
B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTABISATH (OPMYIBI HEOPTaHWYECKHX M OPraHMYECKHX BEIIECTB,
YpaBHEHHSI XHMHUYECKHX PEAKIHH, OOBSACHATH WX CMBICT, HWHTEPIPETHPOBATH PE3YIbTATHI
XUMHYECKHX IKCIIEPUMEHTOB,

3) chopmupoBaTh HAaBBIKM NPOBEACHHS MPOCTEHININX XUMHYECKHX OSKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUN C COOMIOZCHHEM MpaBUil 0e30MacHOro OoOpalleHus ¢ BeleCTBaMU U Ja00paTOPHBIM
o0opynoBaHuEeM;

4) pa3BUTh YMEHHS HCIIOJNB30BaTh HWH(POPMAIMIO XUMHUYECKOTO XapakTepa W3 Pa3IUIHBIX
HCTOYHUKOB,;

5) chopmMupoBaTh YMEHHUS TIPOTHO3MPOBATH TTOCIIEACTBUSI CBOCH NIEATEITFHOCTH U XUMHUYECKUX
MIPUPOIHBIX, OBITOBBIX W IPOM3BOJICTBEHHBIX MPOIIECCOB;

6) copMHUpOBaTh NOHUMAHHWE 3HAYMMOCTU JOCTHIKEHHH XUMHMUYECKOW HAYKH U TEXHOJIOTHM
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOJICTBEHHOMU cep.



1.2.2. Ilnanupyemblie pe3y/bTaTbl 0CBOeHHsI 001Ie00pa3oBaTe/bHOM JUCHMILIMHBI B c00TBeTcTBHHM ¢ @PI'OC CIIO u Ha ocHoBe ®PI'OC

COO
Koa u ILi1anupyemMsle pe3yabTaThl OCBOEHHS AHCIHUIIIHHBI
HanMeHOBaHHe
‘bOpM"pyeMb{X O61ue JAucnuniamHapHbie
KOMIeTeH Ui
OK 01. Beibupats B yacTu Tpy/10BOro BOCIIUTAHUS: - BJIAJETh CUCTEMOM XHUMHYECKMX 3HAHMM, KOTOpas  BKIIOYACT:

CIOCOOBI pELICHUS
3a1a4
pohecCHOHATLHOM
JeSITeIIbHOCTH
MMPUMCHHUTCIILHO K
pa3JInYHbIM
KOHTCKCTaM

- TOTOBHOCTb K Tpyay,
MacTepcTBa, TPYJ0Ir00ue;
- TOTOBHOCTb K AaKTHBHOM  J€ATEIbHOCTH
TE€XHOJIOTMYECKON U COLMAIbHON HAPaBIECHHOCTH,

OCO3HAaHUEC IICHHOCTH

CIIOCOOHOCTh ~MHHUIIMMPOBATh, IUJIAHUPOBATh M
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO AEATEIbHOCTD;
- UHTEpEC K pa3IMYHbIM cdepam
npodecCHOHATBLHOM 1eATEbHOCTH,

OsilaleHHe  YHHBEpPCAJIBHBIMM  y4eOHBIMU
NO3HABATEJIbHBIMH NeHCTBUAMHU:

a) 0a30Bbl€e JIOTHYECKHUE JIeliCTBUS:

- CaMOCTOSITENIBHO (dbopMynHMpoBaTh u
aKTyaJlu3upoBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CYIIICCTBCHHblf/'I HpI/I3HaK NI
OCHOBaHHUsl JJsl CpaBHEHUS, KIacCUPUKALUU H
00001eHMS,

- OmpeneisaTh el JesTeNbHOCTH,
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHUXKCHUS,
- BBISBIISITH 3aKOHOMEPHOCTH U TPOTHBOPEYUS B
paCCManI/IBaeMBIX SIBJICHUAX

- BHOCHUTh KOPPEKTUBBI B  JESTEIHLHOCTD,
OILICHUBATh COOTBCTCTBUC pe3y.]'H)TaTOB eisam,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;

- paSBI/IBaTI) eraTI/IBHOC MBIIIIJICHUEC HpI/I peH_IeHI/II/I

3aJaBaThb

OCHOBOIIOJIATAIOIINE TOHATUA (XUMHUUYECKHI SJIEMEHT, aTOM, JJIEKTPOHHAsS
000Js104Ka aToma, s-, p-, d-3JIEKTPOHHBIE OPOUTATIM aTOMOB, HOH, MOJICKYIIa,
BaJICHTHOCTH, JJIEKTPOOTPUILIATEIILHOCTh, CTENEHb OKUCICHUS, XUMUYECKas
CBs3b, MOJb, MOJSIpHAs Macca, MOJSPHBIA OO0BEM, YIIIEPOJTHBIA CKElerT,
(GyHKIMOHATBHAS TPYIIA, PaJuKal, U30MEpUs, U30MEPHI, TOMOJIOTHYECKUN
psiA, TOMOJIOTH, YITIEBOAOPOIbI, KUCIOPOI- U a30TCOAEPIKAIIUE COSAMHEHNUS,
OHMOJIOTMYECKH aKTUBHBIC BEIISCTBA (YIJICBOJBI, JKUPBI, OCIKH), MOHOMED,
MOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISPHBIE  COEIMHEHUS,
KpUCTAJUTMYECKasi PEIIeTKa, TUIBl XMUMHYECKUX PpEeaKIuil (OKUCIUTEIbHO-
BOCCTaHOBUTENbHBIE, 9K30-U SHAOTEPMHUUECKUE, PeaKIIMi HOHHOTO 0OMEeHa),
PacTBOP, IEKTPOIHUTHI, HEIEKTPOIHUTHI, SJICKTPOIUTHUYECKAS AUCCOIHAIIHS,
OKUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEAKINU, XUMHUYECKOE
paBHOBecHE€), TEOPUHU U 3aKOHBI (TECOpUS XUMHUYECKOTO CTPOCHHUS
oprannyeckux BemectB A.M. byrtnepoBa, Teopus 3IEKTPOIUTHYECKOU
aucconuanuu, nepuoauyeckni 3akon .M. MenaeneeBa, 3aKOH COXpaHEHUS
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XMUMHH, (PAKTOIOTUYECKUE
CBEJICHUS O CBOWMCTBaX, COCTaBe, MOJYYEHUU U 0€30MaCHOM HCIIOIb30BAHUU
BOXHEHIINX HEOPTraHMYECKUX W OPraHUYeCKHX BEIIeCTB B OBITY U
MPaKTUYECKON JIEATETLHOCTH YEJIOBEKa;

- YMEThb BBISBISITh XapakTEpHbIE MPU3HAKK W B3aUMOCBSI3b H3yYEHHBIX
MOHSATUH, TPUMEHSATH COOTBETCTBYIOIIUE TTOHATHS MIPU OMMCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M UX MPEBPAILIECHUN;

BBISIBJIATH B3alMOCB3b XUMHNYECKUX 3HAHUH C IIOHATUAMU u
MNpEACTaBICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX MIPECAMETOB,
- YMETH HCIIOJIB30BaTh HanMCHOBAaHU XHUMHUYCCKUX COG}II/IH@HI/IfI
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JKU3HEHHBIX MTPOOJIeM

0) 0a30BbIe HCCJIeI0BaTeIbCKUE TeHCTBUS:

- BJIAJIETh HaBBIKAMHU Y4eOHO-HCCIIEIOBATEIBCKOM
u MIPOCKTHOM JIEITEILHOCTH, HaBBIKAMH
pasperieHus mpoodieM;

- BBIABJISTH IPUYMHHO-CJICACTBEHHBIC CBSI3M M
aKTyaJIM3UpPOBATh 3a7a4y, BBIIBUTATh TUIIOTE3Y €€
pelIeHus, HaXOJIHUTh aApTyMEHTBI IS
JIOKA3aTeIbCTBA CBOMX YTBEPXKACHHI, 3a7aBaTh
rapameTpbl U KpUTEPUU PEIICHNUS,

- aHAIM3HWPOBATHh MOJYYCHHBIC B XOJI€ PEIICHUS
3aJjaud pe3yNIbTaThl, KPUTUYECKU OLIEHHWBATH HX
JIOCTOBEPHOCTh, IPOTHO3MPOBATh W3MCHCHHE B
HOBBIX YCJIOBUSIX;

- YMETh NIEPEHOCHUTH 3HAHUS B IMO3HABATEIHHYIO H
MPAKTUYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- yMEThb UWHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MIPEAMETHBIX 00J1acTel;

- BBIABMIaTh  HOBBIE  HJEH,
OpPUTHHAIILHBIC MTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTh X HCIIOJIL30BaHHUS B
MO3HABATENILHON U COIIMAIbHOM MPaKTHUKE

npeniaraTh

MEXKJIYHApOAHOTO COK3a TEOPETUYECKOM W MNPHUKIAJHOM XUMHH U
TPUBHUAJIbHBIC HA3BaHHUS BKHEHIINX BEIIECTB (3TUIICH, alleTUIICH, TJIUIEPHH,
denon, Qopmanbaerun, yKCycHas KHUCIIOTa, TJIMIHMH, YrapHbld ras,
YIJICKUCIIBIN Ta3, aMMHUAK, TalleHas U3BECTb, HETAIlICHAs W3BECTh, MUTHEBAs
cola M JPYTUX), COCTABIATH (HOPMYJbl HEOPraHMYECKHX M OPTaHUYECKUX

BCIIIECTB, YPaBHEHUS XHMHYECKHUX pEaKIUH, OOBACHITH HUX CMBICI;
MOATBEPXKIATH XapaKTepHBbIE XUMHYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOLIMMH IKCIIEPUMEHTAMU U 3aIlMCSIMU YPaBHEHUN XUMHYECKUX
peaKuuii;

- YyMeTb YCTaHaBJIMBaTh NPUHAIJIECKHOCTh H3YYCHHBIX HEOPraHUYECKUX HU
OpTraHN4YC€CKUX BCUICCTB K OIPCACIICHHBIM KJIaCCaM W IpyIlllamM COCIII/IHGHI/Iﬁ,
XapaKTepu30BaTh MX COCTAB M BaKHEHIIME CBOWCTBA; OMNPEAEATh BUIbI
XUMHUUYECKHUX CBA3€HM (KOBaJEHTHAs, NOHHAsl, METAUINYECKas, BOJOPOAHAs),
TUIIBl KPUCTAJUIMYECKUX PELIETOK BEIIECTB; KiIacCU(ULIUPOBATh XUMUUECKUE
peaxkuuu;

- copMupoBaTh NIpPEACTaBICHUSA: O XHUMHYECKOM  COCTaBIsIOLICH
CCTGCTBGHHOHaquOﬁ KapTUHbBI MHpa, POJM XUMHUH B IIO3HAHUU SIBIICHUM
Opuposl, B (OPMUPOBAHMM MBIIICHUS U KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOIUMOMN JJIsl PELICHUS MPAKTUYECKUX
3aJjady ¥ 9KOJIOTHYECKH OOOCHOBAHHOT'O OTHOILEHHS K CBOEMY 3/I0pPOBBIO U
MPUPOAHON CpeliE;

- YyMEThb MPOBOJUTH pacueThl MO XMMHUYECKMM (opMynaM M ypaBHEHHIM
XUMHUYCCKUX peaKuMﬁ C HUCIIO0JIBb30BaHUEM (1)I/I3I/I‘~IGCKI/IX BCJINYHH,
XapaKTepU3YIOIIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00bemMa
(HOpMasnbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIECTBA; MCIOIb30BATh
CUCTEMHBIE XMMHYECKHE 3HAHWS A NPUHATHS PELIECHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYyallusaX, CBA3aHHBIX C BEIIECTBAMUA U UX IPUMCHCHHUEM

OK 03.
[InanupoBats u
pean30BbIBATH
coOCTBEHHOE
npodeccuoHaIbHOe
¥ JINYHOCTHOE

B 00s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOILIECTBEHHOW MPAKTHKH,
OCHOBaHHOT'O Ha Jiasnore KYJBTYP,
CIIOCOOCTBYIOILIIETO OCO3HAHUIO CBOETO MeCTa B

- yMETh IUIAHUPOBAaTh M  BBINOJHATH XUMHUYECKUN  OKCIIEPUMEHT
(mpeBpaleHnss OpPraHWYeCKWX BEIIECTB TIPU HArPEBaHHWH, TOIy4YEHUE
ATUJIEHA U U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMM HA AJIbJCTHUJBI,
KpaxMmaj, YKCYCHYIO KHCJIOTYy; JCHaTypaius OeJIKOB IpH HarpeBaHUH,
[[BETHBIC pPEAKIMH OEJIKOB, MPOBOJWTH pPEAKIUM HOHHOrO OOMeHa,
OTIPENIETISATh CPey BOJHBIX PACTBOPOB, KAYECTBEHHBIE PEaKIIUU Ha Cyiabdar-,

6




pa3BUTHE;

IIOJIMKYJIETYPHOM MMPE;

- COBEpIICHCTBOBAHUE SI3bIKOBOM M YHUTATEJIbCKOU
KYJIbTYpbl KaK CpPEICTBA B3aUMOJECUCTBUS MEXIY
JIIOIbMU U II03HAHUS MUPA;

- OCO3HAHME LEHHOCTH HAy4YHOH JEeATEIbHOCTH,

TFOTOBHOCTh ~ OCYILECTBJIATH  IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESITENIbHOCTD
UH/UBUYaJIbHO U B TPYIIIIE;

OBiageHne  yHUBEpPCAJIbHBIMH  Y4eOHBIMH

NMO3HABATEJIbHbIMHU AeHCTBUIMMU:

B) padora ¢ unopmaumeii:

- BJIaJIeTh HABBIKAMU TOJy4eHUs MHPOPMAIHU U3
UCTOYHUKOB DAa3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYIIECTBIISITh MOUCK, aHAJN3, CUCTEMATU3AIUI0 U
WHTEPIPETAHIO HH(POPMAIIUU Pa3TUYHBIX BUOB U
dbopM npencTaBieHUS;

- co3JaBaThb TEKCTbl B pa3MuYHBIX (opMarax ¢
yY4eTOM Ha3HaueHus: HHPOpMAIMH U IeNeBOi
ayIUTOpPUHU, BBIOWpas ONTUMAIbHYIO  (opmy
MIPEACTABICHUS U BU3YAIU3alIlNH;

- OLIEHMBaTb JOCTOBEPHOCTb, JIETUTUMHOCTb
uH(pOpMaIlMK, €€ COOTBETCTBHE IPABOBBIM H
MOpaIbHO-ITHUYECKUM HOpMaM;

- HCIIOJIb30BaTh CpelcTBa WHGOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX ~TEXHOJIOTUM B PEHICHUH
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3alMOHHBIX  33aJa4 ¢  COOJIOJEHHEM
TpeOOBaHUI SPTrOHOMHKH, TEXHUKH 0€30MacHOCTH,
TUTUEHBI, pecypcocOepeXeHus, TPaBOBbIX U
THUYECKUX  HOPM, HOPM  HH(OPMAIIMOHHON
0€30I1aCHOCTH;

- BJIaJIETh HaBbIKAMH PACIIO3HABAHUS U 3AILUTHI
uH(popMalru, THPOPMAIIMOHHOM 0e30macHOCTH
JUYHOCTH;

kapOOHAT- W  XJIOpUA-aHHOHBI, HAa  KAaTHOH  aMMOHHS;,  pelaTh
AKCIIEpUMEHTAJIbHBIE 3afaun 1Mo TemaMm "Metawiel" u "Hemeramnsl") B
COOTBETCTBUHU C TPAaBWJIAMH TEXHUKH OE30MACHOCTH TPH OOpAIICHUU C
BelecTBaMH U J1a00paTOPHBIM 0O0OPYJOBAHHEM; MPEACTABIATh PE3YyIbTAaThl
XMMUYECKOT0 IKCIIEPUMEHTA B (hOpMe 3aIMCH YPAaBHEHHH COOTBETCTBYIOIINX
peaxuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAJTU3UPOBATh XUMUYECKYIO HH(POPMALIUIO, TIOITY4aeMYIO U3 Pa3HbBIX
HCTOYHUKOB (CpeACTB MaccoBoi nH(popManuu, cetb IHTepHET u Apyrue);

- BIAJAECTb OCHOBHBIMM METOJAaMM HAy4yHOIO TIIO3HAHMS BELIECTB W
XUMHUYECKUX  SIBJCHHM  (HaOmIoJeHue,  HM3MEpPEHHe,  IKCIEPUMEHT,
MOJICJIUPOBAHUE);

- YMEThb IPOBOAMUTH PacueThl MO XHUMHUYECKUM (opMmyrnaM U ypaBHEHHSIM
XUMHUYECKMX  peakuuid ¢  HCIONb30BaHUEM  (U3HUECKUX  BEJIUYMH,
XapaKTepPU3YIOIIHUX BEIIEeCTBA C KOJIMUYECTBEHHOW CTOPOHBI: Macchl, 00bemMa
(HOpMasibHBIE YCJIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; MCIIOIb30BATh
CUCTEMHbIE XMUMHYECKHE 3HAHUS i1 MPUHSATUS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM




OK 05.
OcCyliecTBIISITh
YCTHYIO U
MMMCbMEHHYIO
KOMMYHUKAIIUIO Ha
roCyJapCTBEHHOM
s3bIKe Poccuiickon
®denepanuu C
y4eTOM
0COOEHHOCTEH
COLIMAJILHOTO U
KYJIBTYPHOTO
KOHTEKCTA;

- TOTOBHOCTh K CaMOPa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIQJICHUE HaBBIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOH W COLMAIBHOM
JIeATEIIbHOCTH;

OBaaneHue YHHBEPCAJIbHbIMH
KOMMYHUKATHBHBIMU /Il CTBUSIMH:

0) coBMeCTHas 1eATeJIbHOCTD.

- TMOHMMAaThb M UCIOJIb30BaTh IPEUMYILECTBA
KOMaHJAHOW ¥ MHJIMBUyaJIbHOU paboThI;

- NPUHUMATHh 1M COBMECTHOU JEATEIbHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JIEHCTBUS 10
€€ IOCTHDKCHHUIO: COCTAaBIIATh IUIAH JICHCTBHIA,
pacnpeenaTh pojid ¢ y4e€TOM MHEHUI y4YaCTHHUKOB
00CyXIaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPJIMHUPOBATb U BBINOJHATH pPabOTy B
YCIIOBHSIX peanbHOro, BUPTYaJILHOTO u
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBIIATH TO3UTHBHOE CTPATErHUYECKOE
MOBEJICHUE B PA3JIUYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM
Osgi1aieHHe YHUBEPCAJIbHBIMH PeryJsiTUBHBIMU
JeHCTBUSAMMU:

I') NPUHATHE ce0sl M APYTUX JIKO/Ieii:

- IPUHUMATh MOTUBBI U APTYMEHTHI APYTHUX JIIOIEH
IIPU aHAJIM3€ PE3yJIbTATOB AEATEIbHOCTH;

- IpU3HABATh CBOE MPABO W MPaBO APYTHX JIIOACH
Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATH MHUP C
MO3ULIMU JIPYTOro YeI0BEKa,

- yMeThb IUIAHUPOBaTh W  BBINOJHATH XUMHYECKUH  HKCIICPUMEHT
(mpeBpailleHusi OpPraHWYeCKUX BEUIECTB IIPH HArpeBaHUHU, IOTYy4YCHHE
ATUJICHA M U3YYECHHE €r0 CBOMCTB, KQU€CTBEHHBIC PEAKIIMU Ha aJibJCTHUIbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypauus OelKOB MpH HarpeBaHHH,
[[BETHBIC PEAKIIMH OCJIKOB, MPOBOIWTH PEAKIUM HOHHOrO OOMeHa,
OTpPEeNATh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE peaKkllUu Ha cylbdar-,
KapOoHaT- W  XJOPUA-aHUOHBI, HA  KaTHOH AaMMOHWUS;  peIlaTh
AKCIIEpUMEHTANIbHBIE 3afaun 1Mo TemaMm "Metawiel" u "Hemeramnsl") B
COOTBETCTBUU C IMpaBWIAMHU TEXHUKHA OE30MaCHOCTH MpH OOpaIlleHUu C
BellecTBaMH U J1a00paTOPHBIM 0O0OPYJOBAaHHEM; MPEACTABIATh PE3yIbTaThl
XUMHUYECKOTO SKCIIEPUMEHTA B (pOpME 3aITUCH YPABHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTaTOB

OK 07.
ConeiicTBOBaTh
COXPAHCHHIO

B 00J1acTH 3K0JIOTHYECKOTr0 BOCIIUTAHUA
- c(OPMUPOBAHHOCTh IKOJIOTUYECKON KYIbTYpHI,
IIOHUMAHHUE BIIUSIHHUA COILMAJIBHO-D3KOHOMHWYCCKUX

- chopmupoBaTh TpPEACTaBIEHUA: O XUMHYECKOW  COCTaBJISIONIEH
€CTECTBEHHOHAYYHOM KapTHHBI MHUpA, POJIM XHMHUM B TO3HAHUM SIBICHUU
IpUpOAbl, B (OPMHUPOBAHMH MBIIUIEHUS M KYJIbTYphl JIMYHOCTH, €€
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OKpY>Karoleu
Cpenbl,
pecypcocOepexeHn
10, 3 PeKTUBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYaIUSX;

IIPOLIECCOB  HA  COCTOSIHUE  IPUPOAHOU U
COLMAIBHOW Cpelbl, OCO3HAHHWE TIJI00AIBHOTO
XapakTepa KOJOTHUECKUX MpodeMm;

- IUIAHMPOBAHME U OCYILECTBICHHE ICUCTBUM B
OKpY’KaloIllel cpefe Ha OCHOBE 3HAHUA Lelei
YCTOMYMBOTO Pa3BUTHUs YEIIOBEUYECTBA;

AKTUBHOEC HENPUATHE JECUCTBUHM, IPUHOCAIINAX
BpEXl OKpYXKarolleH cpene;

- yYMEHHE [POTHO3UPOBATh HEOIArONpUsATHBIC
9KOJIOTMYECKHUE IOCIEACTBUS INPEANPUHUMACMBIX
JICMCTBHM, IPEAOTBPAILATD UX;

- pacliupeHue OIbITa JESATEIIBHOCTH
JKOJIOTMYECKOM HAIIPaBJICHHOCTH;

- OBJIQJICHUE HABbIKAMH y4e€OHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U COLMAJIbHOM
JESATEIIBHOCTH;

(bYHKIMOHATIBHON IPaMOTHOCTH, HEOOXOAUMOM JJISi pEIIEHUs MPAKTHYECKUX
3aJa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MIPUPOAHON CpeliE;

- YMeTh COOJI0aTh IMpaBHiia HKOJIOTHMUYECKHU 11eJeco00pa3HOro MoBe/IeHUs B
OBITY M TPYIOBOM JAESATEILHOCTU B IIEJISIX COXPAHEHHSI CBOETO 3/I0POBBS U
OKpYXarollel MPUPOAHON Cpelbl; YUYUTHIBATh OMNACHOCTh BO3JEUCTBUS Ha
JKHUBBIC OPraHU3Mbl OHNPCACICHHBIX BCIICCTB, MOHHUMAA CMBICI IMOKA3aTCIIA
npeleIbHON JOMYCTUMOM KOHIIEHTPAIUU

IIK 1.1. TTonGupars
HaunOoee
ONTUMAaJIbHbIE
peleHus u3
CTPOUTENIbHBIX
KOHCTPYKULUU U
MaTepuaios,
pa3pabaTbIBaTh
y3J1bl U IETAIH
KOHCTPYKTUBHBIX
3JIEMEHTOB 3JaHUH U
COOpPYKEHHH B
COOTBETCTBUHU C
YCIOBUSIMU
JKCILTyaTaluu U
Ha3HAYCHUSIMY;

-BJIaICHUC OCHOBHBIMU METOJaMH HAYUYHOI'O
MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN
(HabmroieHNe, U3MEPEHHE, SKCTIEPUMEHT,
MOJIETTUPOBAHUE);

-c(hopMHPOBAHHOCTH YMEHUI TPOBOAUTH PACUEThI
M0 XUMUYECKUM (popMyiiaM U ypaBHEHUSIM
XUMHNYCCKUX peaKHI/Iﬁ C UCIIOJIB30BAHUEM
bu3NYECKUX BEIWYHMH, XapaKTePU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MACCHI,
o0bema (HopMaJbHBIE YCIIOBHS) Ta30B, KOIMYECTBA
BE€HIICCTBA, UCITIOJIb30BATh CUCTEMHBIC XUMHUYCCKUC
3HAHUS JIsl IPUHATHS PEIICHUN B KOHKPETHBIX
KU3HCHHBIX CUTYyallusiaX, CBA3aHHBIX C BEIICCTBAMUA
U UX IPAMEHEHUEM;

-c()OpMHUPOBAHHOCTH YMEHUH TUTAHUPOBATH U
BBITIOJTHATh XUMUYECKUI SKCTIEPUMEHT
(mpeBpaleHus OpraHuYECKUX BEIIECTB MPH

- cpOpMHUPOBAHHOCTH MPEJICTABIICHUN: 0 XUMHUYECKON COCTABIISIOIICH
€CTeCTBEHHOHAYYHOU KapTHUHBI MUPA, POJIH XUMUH B TIO3HAHUU SIBIICHUM
PUPO/IbI, B POPMUPOBAHUH MBIIIEHUS U KYJIbTYPhI TUUYHOCTH, €€

(G yHKIIMOHATBLHOU TPaMOTHOCTH, HEOOXOIUMOM [Tl pEIICHUS MTPAKTHYECKIX
3a]1a4 ¥ HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHOMU Cpelie;

- ¢(hOpMHPOBAHHOCTh YMEHHUM BBISBIISTH XapaKTepHbIEC IPU3HAKU U
B3aMMOCBS3b U3YUYEHHBIX TOHATUH, MPUMEHSATH COOTBETCTBYIOIIUE MTOHSATHUS
IIpu OIMMCAaHUN CTPOCHUA U CBOHICTB HCOPTraHNYCCKUX U OPTraHNYCCKUX
BEIIIECTB U WX MPEBPAILEHUH; BBISIBIATH B3aUMOCBSI3b XMMUUECKUX 3HAHHH C
MOHATHUAMU U MMPEACTABICHHUAMU JPYTIUX CCTCCTBECHHOHAYYHBIX ITPEAMETOB,
- chopMHPOBAHHOCTH YMEHUN UCTIOIH30BAaTh HANMEHOBAHUS XUMUUECKUX
COCTMHEHUH MEXTYHAPOHOTO CO03a TEOPETUIECKON M MPUKIIATHON XUMHH
U TPUBHAJIbHBIC HA3BAHUS BAKHEHIINX BEIIECTB (AlleTHIICH, TIHIIEPUH,
dbenon, popmanbaerul, yKCyCHast KUCIO0TA, TJIMIMH, YTapHbIH Ta3,
VIJIEKUCITBIN Ta3, aMMUaK, TalieHasi H3BeCTh, HeTallleHast U3BECTh, TUThEBAs
coJla ¥ IPYruX), COCTaBIATh (POPMYJIIbl HEOPraHUUECKUX U OPraHUYECKUX




HarpeBaHuH, MMOJIy4YCHHE ATHIICHA U U3yYECHUE €TO
CBOWCTB, KAUECTBEHHBIEC PEAKLIUU HA aJIbCTUIbI,
KpaxmaJ, yKCYCHYIO KUCIIOTY; A€HATypaIHsl
0eIKOB MPH HarpeBaHHUM, LIBETHbIE PEAKLIUU
0€IKOB; MPOBOAUTH PEAKIIUN HOHHOTO 0OMEHa,
OIpeNIeNIATh CPeAy BOJHBIX PACTBOPOB,
Ka4eCTBEHHBIE pEaKIK Ha Cylb(daT-, KapOoHAT- U
XJIOpPU-aHUOHBI, HA KATUOH aMMOHMSI; peIaTh
HKCIIEPUMEHTANIBHBIC 33]]a4H 110 TEMaM
«Mertamib» 1 «HemeTranss») B COOTBETCTBHH €
NpaBUJIaAMU TEXHUKHU 0€301aCHOCTH TPU
oOpallleHnH C BellecTBaMU U J1a00paTOPHbBIM
000pyI0BaHUEM; TIPENICTABIATH PE3YIbTATHl —
XMMHUYECKOI'0 3KCIIepUMEHTa B (hopMe 3amnucu
YPaBHEHUI COOTBETCTBYIOIIUX PEAKIIUI U
(GbopMynHpoBaTh BHIBO/IbI HA OCHOBE ITHX
pe3yIbTaToB;

BEIIIECTB, YPAaBHEHUS XUMHUYECKHX PEAKLUi, 0OBACHITh UX CMBICI,
IIOATBEPKIaTh XapaKTEPHbBIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOLIMMU IKCIIEPUMEHTAMHU U 3AIIUCAIMU YPABHEHUN XUMUYECKUX
peaKIuii;

- ¢(OpPMHUPOBAHHOCTb YMEHUH YCTaHABIMBATH MPUHAICKHOCTh U3YYEHHBIX
HEOPraHUYECKUX U OPraHMYECKUX BELIECTB K OIPEIEICHHBIM KIaccaM U
rpyIIaM COeAUHEHUN, XapaKTepru30BaTh UX COCTaB U BaKHEHIINE CBOMCTBA;
OIpeNeNATh BUAbl XUMHUECKUX CBsA3EH (KOBaJEHTHAs!, HOHHA,
MeTaJIJIN4€ECKast, BOAOPOIHAs ), TUIIbI KPUCTAINIMYECKUX PEIIETOK BEIIECTB;
KJIaccu(puIUpoBaTh XMMUYECKHUE PEAKLIUY;
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2. CTPYKTYPA U COJAEPX KAHUE OBIIEOBPA3OBATEJIBHOM JUCIUTLINHBI

«XHUMUSA»

2.1. O0beM JUCHUIIMHBI U BHbI y4eOHOH padoThI

Buj yueOHoit padoThl

0O0BeM B yacax

O0bem o0pa3oBaTe/IbHOM NPOrPaMMbl JHCHUIINHBI 72
B T.Y.

OcHoBHOe cojiep:KaHue 64
BT. U..

TEOpEeTUIEeCKoe 00ydeHne 30
PAKTUYECKHUE 3aHSITUS 34
U3 HUX: JJADOpaTOPHBIC 3aHATHS 10
IIpodeccnonanbHO-0pHEHTHPOBAHHOE COJlep:KaHMe (codep/KaHue 6
MPUKJIAJTHOTO MOIYJIfA)

BT. U.:

TeopeTudecKoe o0ydyeHne 2
NPAaKTUYECKUE 3aHATHS 4
IMpomeskyTounasi arrectanus (TuddepeHINPOBAHHDBIN 3a4eT) 2
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2.2. TemaT4yecKMil IJIAH U COJAEPKAHNE JUCUUIITIMHBI «XUMMS»

DopmMupyem
HaumMmeHoBaHHe Conep:xanue yueOHOro Matepuasia (OCHOBHOE H PO(deccCHoOHAIBLHO- Oo0Lem ble
pa3esioB U TeM OPHEHTHPOBAHHOE), JTA00PATOPHbIE U MPAKTHYECKUE 3AHATHUS, IPUKJIATHON MOIYJ/Ib YacoB |KOMIIETEHII
1707
1 2 3 4
OcHOBHOe coiep:KaHue 64
Pazgen 1 OcHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. CoBpemenHasi Mojaejb cTpoeHust aroma. CHMBOIMYECKHH S3BIK  XHUMHUHU. 2 OK 01
CTtpoeHnue aToMoB XUMUYECKUH  DIEMEHT. ONeKTpoHHas KoH(urypauus artoma. Kraccuduxarms
XHMHYECKHX YJIEMEHTOB | XUMHUYCCKHX DJIEMEHTOB (S-, P-, d-a;memeHThl). BasieHTHBIC 37€KTpOHBI. BanieHTHOCTS.
H MPUPOJA XUMUYECKOH | DIIEKTpOHHAsg MpUPOJa XUMHUYECKOHM CBA3M. OJIEKTPOOTPULATENBHOCTh.  Buabl
CBA3H XUMUYECKON CBsI3U (KOBAJIGHTHAs, MOHHAsA, METAJUTMYeCKasi, BOJAOPOJIHAS) U CIIOCOOBI ee
o0Opa3oBaHUs
IIpakTH4eckue 3aHATHSA 2
1 Pemenue 3agaHMii HA HCHOJL30BAHHE XHMHYECKOH CHMBOJHMKH M Ha3BaHU
COeIMHEHUI 10 HOMEHKJIAType MEXAYHApOJHOI0 COK3a TEOPETHUYECKOW M MPHUKIaJHOU
XUMUU U TPUBUAIBHBIX HA3BaHUM JJII COCTABJICHHUS] XUMUYECKUX (POPMYII IBYXaTOMHBIX
coequHEeHN (OKCHAOB, Cynb()HUIOB, THUAPUIAOB U T.I.) U JPYIHX HEOPraHUYECKUX
COCIMHEHHH OTAENbHBIX KiaccoB. [IpakTrueckue 3a1anus Ha YCTAHOBJICHHUE CBSI3U MEXKIY
CTPOCHHEM aTOMOB XHWMHUYECKHX JIIEMEHTOB U TNEPHOJUYECKUM H3MEHEHUEM CBOMCTB
XUMHUYECKAX DJIEMEHTOB M WX COEOUHEHMH B COOTBETCTBUM C IIOJIOKEHUEM
[Tepronueckoi CUCTEMBI.
Tema 1.2. IMpakTnyeckue 3aHATHS 4 OK 01
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IHepuoauveckuii 3aK0H U
Tabdauna JI. .
MenpaeaeeBa

2 Ilepuoguyeckasi cucreMa XuMnyeckux iemeHToB .M. MenneneeBa. Ousznueckuit
cmbicn  Ilepuonunueckoro 3akonHa J[.M. MenpaeneeBa. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX MMM IMPOCTBIX U CIOXKHBIX BEUIECTB B
COOTBETCTBUH C IIOJIOKEHHEM XHMHYECKOro 3jemMeHTa B Ilepmommueckoil cucreme.
MupoBo33peHueckoe U HayuyHoe 3HadeHue [lepuonuueckoro 3akona /[.M. Menneneesa.
[Ipornoser I.1. Menneneea. OTKphITHE HOBBIX XUMUUYECKUX JIEMEHTOB.

3 Pemenne NpPaKTHKO-OPHEHTHMPOBAHHBLIX  TeOPeTHYECKHX  3a/JaHUil  Ha
XapaKTEePU3alUI0 XUMHUYECKHUX JJIEeMEHTOB «MeTaymnyeckue / HEeMeTaUTMYeCKUe
CBOﬁCTBa, SJICKTPOOTPULATCIIbBHOCTE XUMHUUYCCKHUX JJICMCHTOB B COOTBCTCTBUHM C HX
AJICKTPOHHBIM CTPOEHHEM M IIOJIOKECHUEM B IEPUOJAMYECKOM CHUCTEME XHMHYECKHX
anemenToB .M. MenaeneeBay

OK 02

Pasjnen 2 Xumuueckue pea

KA

Tema 2.1. Tunsl
XHMHUYECKHX peakuuid

Kinaccnpukanusi 1 THNBI XMMHUYECKHX PeaKUHUH € y4acTHEM HEOPraHM4YecKux
BemiecTB. CocTaBieHHWE YpaBHEHUN pPEAKIUNA COCTUHEHUS, PA3JIOKEHUsS, 3aMEICHUS,
oOMeHa, B T.4. peaklUii TOpeHus, OKUCICHUI-BOCCTAHOBICHUS. Y PaBHEHUS OKHCIICHUS-
BoccTaHOBJIeHMs. CTeneHb okuciaeHus. OKUCIUTENb U BOcCTaHOBUTENb. COCTaBIEHUE U
YPaBHUBAaHHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLUUA METOAOM 3JIEKTPOHHOTO
Oananca. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B MPHUPOJIE, TMPOU3BOJICTBEHHBIX
MpOLECCaX U KUZHEAEATEIIbHOCTH OPraHU3MOB

HpaKaneCKue 3aHATHUSA

4 KoumnvecTBeHHbIe OTHOIIEHHUs] B XMMHMH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XUMHH U PACUETHI 110 YPABHEHUSM XUMHUYECKHUX peakiuui. Moip Kak eJUHHIIa KOJUYEeCTBA
BeniecTBa. MoisipHas mMacca. 3aKOHBI COXPAaHEHHUsSl MacChl M JSHEPruu. 3akoH ABOraapo.
Mounsipabiii 00beM razoB. OTHOCHTENbHAsI IUIOTHOCTh Ta3oB. PacueTsl Mo ypaBHEHHSIM
XUMHUYECKHX PEaKLUH C MCIIOJb30BaHHUEM MaccChl, 00beMa (HOpMaJIbHbIE YCIIOBHSI) ra30B,
KOJINYECTBA BEILECTBA

OK 01

13




Tema 2.2. Teopus 3JIEKTPOJIUTHYECKOM AHCCOLHALMH. Nonsl. ONEKTPOIUTHI, 2 OK 01
DJIeKTPOJIUTHYECKAS HedJIeKTponuThl. Peakunn monHoro oOmena. CocraBieHHE peaklMii MOHHOTO oOMeHa OK 04
AMCCOUMALMS M HOHHBII | MyTeM COCTAaBJIEHUsS HMX NOJHBIX M COKPAUIEHHBIX HMOHHBIX YypaBHeHuW. KucnothHo-
o0MeH OCHOBHBIE€ PEaKLMU. 3a/laHUsI HA COCTABJIEHUE MOHHBIX peakuuii. KonTposbHas padora

1 «CTpoeHue BelecTBa U XUMMHYECKHE PeaKnm»

IpakTHYecKue 3aHATHS 2

5 Jla6opaTopHas padora 1 «Tunbl xXumudeckux peaxkumii». McciaenoBanue TUNOB (110

COCTaBY M KOJMYECTBY MCXOMHBIX U OOPA3YIOIIMXCS BEIIECTB) U MPU3HAKOB XUMUYIECKUX

peakuuii. IlpoBenmeHune peakuuid HOHHOTO OOMEHa, OINpEAENeHUE Cpeabl BOIHBIX

pacTBOPOB. 3a7aHusl HA COCTABJICHUE HOHHBIX PEaKITUil
Paznen 3 CTpoenne u cBOiCTBA HEOPTraHNYECKUX BelIeCTB 18
Tema 3.1. IIpenmer Heopranmveckoii xumuu. Knaccudukainus HEOPraHMYECKUX BEILIECTB. 2 OK 01
Kaacenpukanus, [Ipocteie u cioxHble BemiecTBa. OCHOBHBIE KJIACChl CJIOXHBIX BEIIECTB (OKCHIIBI, OK 02
HOMEHKJIATYpa 1 TUAPOKCUBI, KHUCIOTBHI, COJH). B3auMOCBSI3b HEOPraHUYECKUX BEUIECTB. ATperarHble IIK 1.1
cTpoeHHe cocTosHUSL  BemecTBa.  Kpuctaiummdeckue ©  amMoOpdHBIC  BEIIeCTBA.  HUIIBI
HEOpPraHu4ecKux KPUCTAJIMYECKUX PELIETOK (aTOMHasl, MOJICKYJISpHAas, HWOHHAs, MeTa/lInyecKas).
BellecTB 3aBUCUMOCTh (PU3UUYECKHX CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOW PEIISTKU.

3aBUCUMOCTh XMMHUYECKON aKTUBHOCTH BEIIECTB OT BUJA XMMHYECKOM CBSI3UM W TUNA

KPUCTAJUTHYECKOM perneTku. [IpuarHbpl MHOT00Opa3us BEIeCTB

IIpakTHyeckne 3aHATHSA 2

6 HoMmeHkiiaTypa HeOpraHM4YeCKHX BellleCTB: Ha3BaHHE BEIIECTBA MCXOAS M3 HX
XUMHUYECKOH (POpMyINBI WIIM COCTAaBICHHE XUMHUYECKOW (POPMYNbI MCXOAS M3 Ha3BaHUs
BeuiectBa 1o MmexayHaponHoil (MIOITAK) unu TpuBuanbHON HOMeHKiIarype. Pemienue
MPAKTUYECKUX 3aJaHUi MO Kiaccu(UKalMM, HOMEHKJIAType M XUMHUYECKUM (popmynam
HEOpPraHMYECKHUX BELIECTB PA3JIMYHBIX KJIACCOB (YrapHBIM ras, YrjIeKMCIbIA ras, aMMHaK,
raiieHas U3BeCTb, HETralleHas U3BeCThb, MUThEBAs CO/Ia U JIPYTUX): Ha3bIBaTh U COCTABIATH
(GhopMyJIbl XUMHUYECKUX BELIECTB, OMPEENIATh MPUHAIICKHOCTD K KiIaccy.

HcTounnku xuMudeckoi nHpopmamuu (cpeacTB MaccoBoi nH(Gopmaiuu, cetb HTepHeT
n gnpyrue). Ilouck wuHpOpManuu 1O Ha3BaHUSAM, HIACHTHUPHUKATOpPAM, CTPYKTYpPHBIM

bopmynam
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Tema 3.2. ®Pusuko-
XHMHYeCKHE CBOCTBA
HEOPraHu4ecKuX
BellleCTB

Metaaabl. OOume ¢uszndyeckue M XUMUYECKHE CBOMCTBa MeTauioB. CriocoObl
noJlyuyeHusi. 3Hau€HUE METAJIOB M HEMETAIJIOB B MPUPOAEC U KUIHEACSITEIbHOCTU
4eJoBeKa W OpraHu3MoB. Koppo3usi MeTamioB: BHJBI KOPPO3UH, CHOCOOBI 3allUThHI
METAJIJIOB OT KOPPO3HUH

Hemerambl. O0mue Gu3ndeckue 1 XMMUYECKHE CBOMCTBA HEMETAUIOB. THUIIHYHBIE
cBorictBa HemeTaiioB [V— VII rpynn. Knaccudukanus m HOMEHKIATypa COSIUHEHUH
HeMmeTaioB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IIPHPOJIE

XuMHYecKHe CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYeCKUX BellecTB (OKCHIIOB,
THJIPOKCUIOB, KHCJIOT, COJe U JAp.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB MPOCTHIX
BEIIECTB, BOJOPOAHBIX COCIMHEHUH, BBICIIMX OKCUIOB U TUIpOKcUI0B. KoHTpoabHas
padora 2 «CBOMCTBAa HEOPraHUYECKUX BeleCTB»

IIpakTH4yeckue 3aHATHS

7 CocraBiieHHe YPABHCHHH XMMHMYECKHX PEeAKIUH C y4yacTUEM IPOCTBIX M CIIOKHBIX
HEOPraHWYECKUX BEIECTB: METAJUIOB U HEMETAJUIOB; OKCHJIOB METAJUIOB, HEMETAUIOB U
aMpOTEepHBIX DJIEMEHTOB, HEOPraHMYECKUX KHUCIOT, OCHOBaHUH U  aM(OTEpHBIX
TUJIPOKCHJIOB; HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOLIMX UX CBOKCTBA.

8 PemeHue NpakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHUHM Ha CBONCTBA,
COCTaB, MOJy4YeHHE U OE30MaCHOE HCIIOJIb30BAHNE BAXKHEUIINX HEOPTraHUYECKUX BEILECTB
B OBITY M ITPAKTUYECKON JIEATEIILHOCTH YeIOBEKa

OK 01
OK 02
IIK 1.1

Tema 3.3.
Nnentunduxanus
HEOPraHM4YeCcKHX
BelIeCTB

IIpakTHyeckne 3aHATHA

9 JlabopatopHas padora 2 «neHTH(UKANUSA HEOPraHMYECKUX BellecTB». PemeHue
OKCHCPUMCHTAJIbHBIX 3aJa4 110 XUMHYCCKUM CBOMCTBAM METAJNIOB H HEMETAJJIOB, IIO
pacro3HaBaHMUIO M TOJYYEHHIO COEAMHEHUI METauloB M HeMmeTaysioB. VaeHTudukarms
HCOPraHNMYCCKUX BCHICCTB C HCIIOJIB30BAHUEM HUX Q)HSI/IKO-XI/IMI/ILICCKI/IX CBOP'ICTB,
XapaKTepHBIX KaUeCTBEHHbIX peakiuii. KauecTBeHHbIE peakunu Ha cynbdar-, KapOoHaT- U
XJIOPpUA-aHWUOHBI, HA KATUOH aMMOHUSA

OK 01
OK 02
OK 04

Pasznen 4 CTpoeHue U CBOICTBAa OPraHMYECKHUX BeLECTB

20
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Tema 4.1.
Knaccupuxanus,
CTPOEeHHE U
HOMEHKJIATypa
OPraHuYecKNX BellecTB

IlosiBneHMe M pa3BUTHEe OpPraHU4YecKOM XMMHMH Kak Hayku. IIpenmer
OpraHMYecKoM XuMMHUU. MecTo M 3Ha4Ye€HUE OPraHUYECKOM XUMHUM B CHCTEME
€CTECTBEHHbIX HAayK. XHMHUYECKOE CTPOCHHE KaK IOpSAOK COEAMHEHHS aTOMOB B
MOJIEKYJIE COTJIACHO HMX BaJIEHTHOCTU. OCHOBHBIE IOJOXKEHUS TEOPHUM XUMHYECKOIO
CTpOEHHMsI opraHudeckux coennHeHudi A.M. bBytnepoBa. VYrieponaHslii —ckener
OpPraHMYECKON MOJIEKYJBl. 3aBUCUMOCTb CBOWCTB BEILECTB OT XUMHYECKOI'O CTPOCHHUSA
monekyn. M3omepus u m3omepwl. lloHatue o QyHKkumoHanbHOW Tpymme. Pamukar.
[Tpuniunsl  K1accupUKAUMM ~ OPraHMYECKMX  COEAMHEHUI. MexyHaponHas
HOMEHKJIaTypa W MPHUHLUIB HOMEHKJIATYphl OpraHHuecKkux coenuHeHuid. [Tonarue o6
a30TCO/EpKAILUX COEIMHEHUAX, OHMOJOrMYECKM aKTHUBHBIX BellecTBax (yrieBojax,
KUpax, Oeiakax M J1p.), BBICOKOMOJEKYJSPHBIX COECIUHEHUSX (MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHS

10 HomeHknaTypa OpraHM4ecKHX COeJMHEHHMH OTeJbHBIX KJACCOB (HACBILIEHHBIE,
HEHACBILICHHBIE U aPOMATUYECKUE YTIIEBOJOPO/IbI, CHUPTHI, EHOBI, albJACTH/IbI, KETOHBI,
KapOOHOBbIE KHUCIOTBI M Ap.) CocTaBieHHE MOJHBIX U COKPALEHHBIX CTPYKTYPHBIX
dbopMyll OpraHMYECKHX BEIIECTB OTAEIbHBIX KIACCOB, HCIONB3YS HUX Ha3BaHUS IIO
CUCTEMAaTUYECKOM M TpUBHAIbHON HOMEHKJIAaType (3TWUJIEH, alleTHJIeH, TJIMIEepUH, (peHon,
dopmanpaerui, yKCycHas KHCIOTa, TiuunuH). Pacdersl mpocreifmeit  gpopmynbl

OpPraHMYECKOM MOJIEKYJIbI, UCXO/S U3 3JIEMEHTHOro cocTana (B %)

OK 01
IIK 1.1
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Tema 4.2. CBoiicTBa
OpPraHuYecKux
coeIMHEeHU

DU3HKO-XUMHYECKHE CBOMCTBA OPraHUYEeCKUX COeJMHEHUH OTIeIbHBIX KJIaCCOB
(ocoberHOCTH KiIaccU(pUKAIIMU ¥ HOMEHKIIATYphl BHYTPH Kjlacca; TOMOJOTUYECKHH PsIT U
obmas Qopmyna; nzomepus; GU3NUIECKHE CBONCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI
MOJTYYCHHUS ):

— IpeeNbHbIE YIIIEBOJOPO/IbI (aJIKaHbl U IUKIOAJIKaHbl). ['OpeHre MeTaHa Kak OJMH
M3 OCHOBHBIX MCTOYHHUKOB TEIUIAa B MPOMBINUICHHOCTH M ObITy. CBOWCTBA MPHUPOIHBIX
YTJIEBOJOPOAOB, HAX0KICHHUE B MPUPOJIC U TPUMEHEHHUE aJIKAHOB;

— Hempee/bHbIe (TKEHBbI, aIKUHbI M aJKaJUCHBI) M apOMaTUYECKHE YTIJICBOJIOPOJIBI.
FopeHHe allCTUJICHA KaK HCTOYHUK BBICOKOTGMHepaTypHOI‘O INIaMCHU JIA CBapKI/I 158
PE3KU METAJIIOB

— KHCJIOpPOJco/iep:Kamme coeIMHeHusl (CIUpThl U (PEHOJIbl, KApOOHOBBIE KUCIOTHI U
3¢uphl, adbAECTUABI W KETOHBI, JKUPBI, yriaeBonbl). [IpakTuyeckoe mpUMeHEHUE
STHJICHTIIMKOMS, TimiepuHa, ¢enona. [IpumeHeHue Qopmanbaernua, areraibieruia,
YKCYCHOHM KHCIOTHI. MbliIa KaK COJM BBICHIMX KapOOHOBBIX KHUCIOT. Moromiue cBoicTBa
MbLJIa

— a3oTcojAep:kaliue coelWHeHUs: (aMUHBI W  aMHHOKHCIIOTBI,  OCJIKH).
BoicokoMonekynsipHble COCAUHEHMsSI (CMHTETUYECKHE M OMOJOTMYECKH-AKTHUBHBIE).
Monomep, mnonumep, CTPYKTypHOe 3BeHO. llommmepusanusi 3THIIEHA Kak OCHOBHOE
HaIpaBJIEHUE €r0 UCIIOIH30BAHUS.

['eneTnyeckas CBA3b MEXY KJIaCCAMH OPTAaHMYECKUX COECUHEHUN

IIpakTH4eckne 3aHATHA

11 CpoiicTBa opraHn4yecKkMX COeJIMHEHUH OTAeJbHBIX KJAaCCOB (TpUBHANbHAs U
MEXJIyHapoAHas HOMEHKJAaTypa, XHUMHUYECKHE CBOMCTBA, CHOCOOBI  IMOJyYEHHMS):
npeneabHble (aIKaHbl U LIUKIJIOAJIKAHbI), HETIPEAEIbHbIE (aJIKEHBI, ATIKUHBI U aJIKaJMeHbl) U
apoOMaTUYeCKHUe YIJIeBOJOPOIbl, CHMPTHl U (PEHOJIBI, KapOOHOBBIE KHUCIOTHI U 3(UPHI,
abJIETU/Ibl U KETOHBbl, aMHUHBI U AMHUHOKHCJIOTBI, BBICOKOMOJEKYJSPHbIE COEAMHEHHUS.
3azaHus Ha COCTABJICHHWE YPAaBHEHUN XMMHYECKHX PEAKLUM C y4aCTHMEM OPraHUYEeCKUX
BEIIECTB HA OCHOBAHUHU UX COCTaBa U CTPOCHUS

12 CocraBienne cxeM peakuuii (B TOM UHCI€ MO NPEIJIOKEHHBIM II€OYKaM
MIPEBPAIICHUI), XapaKTEPU3YIONINX XUMHUYECKUE CBOMCTBA OPraHUYECKUX COCTUHEHUN
OTJIENBbHBIX KJIACCOB, CIIOCOOBI UX TMOTYYEHHS M Ha3BAaHUE OPTaHUYECKUX COCIUHEHUH 10

TPUBHAIIBHON WJIM MEXIYHAPOIHON CUCTEMATUYECKON HOMEHKJIIATYypE.

OK 01
OK 02
OK 04
IIK 1.1
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PemreHne  NpakTHMKO-OPUEHTUPOBAHHBIX  TEOPETUYECKMX  3aJaHUMM HA  CBOMCTBA
OpPraHUYECKUX COCAMHEHHUN OTIEIBbHBIX KJIACCOB

13 Jla6opatopuas paGora 3 «lIpeBpaieHusi oOpraHu4YecKHMX BellecTB NpH
HarpesaHum». [lonyueHnne sTuneHa U U3yd4eHue ero CBOMCTB. MoaennpoBaHue MOJIEKYII U
XMMHMYECKHX IPEBPAILCHUI Ha IPUMEPE ITaHa, ITWICHA, alleTUJICHa U Jp.

Tema 4.3.
Nnentnduxanus
OpPraHuYecKNX BellecTB,
HUX 3HAYEHHE U
NnpuMeHeHHe B ObITOBOW H
NMPOU3BOACTBEHHOM
JeATEJIbHOCTH YeJI0BEKA

Buoopranuyeckue coeguHenus. [Ipumenenue u OHOIOTHYECKAs POJIb YIIIEBOIOB.
OxucneHue yrieBojoB — UCTOYHUK SHEPIMH JKUBBIX OpraHu3mMoB. O0JacTy NpUMEHEHHUs
aMHHOKHUCIOT. [IpeBpamieHus O€IKOB MHIMM B OpraHuzMe. buonormueckue (GyHKIUU
6enkoB. buosornueckue GyHKINU )KUPOB.

PoJsib oprannyeckoil Xumum B pelieHuH npodJeM numesBoi 6e3onacHoctu. Poib
OpPraHMYeCKOll XUMHU B PEUIeHUU MPoOIeM SHEPreTHUecKo 0e301MacHOCTH, B pa3BUTHH
MEAMIMHBI, CO3/JJaHMM  HOBBIX  MaTepuajoB, HOBBIX  HCTOYHMKOB  JHEpPIUU
(anbpTepHATUBHBIE UCTOUHUKHU 3Hepruu). OnacHOCTh BO3JEHCTBUS HA )KUBbIE OPraHU3MbI
OpPraHMYeCKHUX BEIIECTB OTACIBHBIX KIAcCOB (YIJIEBOJAOPOABI, CIUPTHI, (PEHOIBI,
XJIOPOPraHUYECKHUE IPOU3BOJHBIE, AIBJCTUABI M Jp.), CMBICI IOKa3aTels HpPeIeabHO
jnonyctumor KoHueHTpauuu. KontpoabHasi padora 3 «Crpykrypa M cBoiicTBa
OpPraHHYecKHX BellecTB)

IIpakTHYecKkue 3aHATHS

14 JlaGopaTtopnas padora 4 <«HaeHTuduKanusi OPraHMYeCKUX COeIUHEHUH
OT/IeJIbHBIX KjIaccoB» VneHTuduKays opraHMuecKuX COCTUHEHUH OTAENbHBIX KIACCOB
(Ha TpuMepe aNBACTHUIIOB, KpaxMajaa, YKCYCHOM KHCIOThI, O€TKOB W T.I.) C
UCIONIb30BaHUEM UX (PU3UKO-XMMHUYECKUX CBOWCTB U XapaKTEPHBIX KayECTBEHHBIX
peakuuii. Jlenarypaumsi Oenka nmpu HarpeBaHuuW. [[BeTHble peakiuu  OENKOB.
Bo3HUKHOBEHNE aHATUTUYECKOTO CUTHAja C TOYKH 3PEHHS] XUMMUYECKUX MPOLECCOB MpHU
MPOTEKAHWN KAYECTBEHHOMW pEaKIMH, MO3BOJISIONIEH HACHTU(PUIIUPOBATH MPEITI0KCHHBIC
OpraHUYECKUE BEIIECTBA

OK 01
OK 02
OK 04
IIK 1.1

Pa3nes S Kunerudeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NIPOTEKAHMA XUMHYECKUX PeaKIuii
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Tema 5.1 Cropoctb
XHUMHYECKHX peaKkuui.
Xumuueckoe

CkopocTh peaknuu, ee 3aBHCHMOCTb OT Pa3jJMYHBIX (AaKTOPOB: IPUPOIBI
pearupyromux BEIIECTB, KOHLECHTPAUUH pEarupyrollux BELIECTB, TEMIEPATypbl U
IUIOINAAM PEaKIIMOHHON MOoBEpXHOCTH. TernoBbie 3 (HeKThl XUMHUECKUX PeaKInid. JK30-
U 3HJ0TepMUYECKHe, peakuun. OOpaTUMOCTh peakuuid. XMMUYECKOe PABHOBECHE U €ro
CMCIIEHHE TMOJA JCHCTBHEM pa3iMYHBbIX (PAaKTOPOB (KOHIIGHTPALUS PEareHTOB WIH
IPOAYKTOB pPEaKLMH, JaBJIE€HUE, TeMmIleparypa) JUlsl CO3/1aHUS ONTHMAJbHBIX YCIOBUI
IIpOTEeKaHus XuMudeckux npoueccos. IIpunnun Jle [llarense

OK 01
OK 02
IIK 1.1

HpaKaneCRne 3aHATHSA

15 PemieHue NpakTHKO-OPMEHTUPOBAHHBIX 32/IaHUI HA aHAIU3 (PAKTOPOB, BIUSIOIINX
HAa H3MEHEHHE CKOPOCTH XHWMHUYECKOW peaklud, B T.4. C MO3ULUUN SKOJOTHYECKH
1eJIeCO00pa3HOr0 TMOBENECHUSI B OBITY M TPYIAOPAaBHOBECHEBOW ESITEIBHOCTH B IIEIISX
COXPAHEHHUS CBOETO 37I0POBbs U OKPYXKAIOIIECH MPUPOTHON CPEIBL.

16 PemnreHue NMpakTHKO-OPHMEHTHPOBAHHBIX 3aJlaHUIl HA MpuMeHeHUe npuHnuna Jle-
HlaTenbe 1151 HAXOXKICHUS HAIIPABJICHUS CMEIIIEHUS PAaBHOBECUSI XUMUYECKON pEaKINu 1
aHanu3 (pakToOpOB, BIUSIONUIUX HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHS

OK 01
OK 02
IIK 1.1

Pa3pnen 6 PactBopbl

Tema 6.1.
IlonsiTHe 0 pacTBOpax

PacTBopenne kak ¢usnko-xumuyeckuii mnpouecc. PactBoppl.  CrocoObl
IIPUTOTOBJIEHUS pacTBOPOB. PacTBopuMocTb. MaccoBasi 10151 paCTBOPEHHOIO BELIECTBA.
CwMmbICnT TOKa3aTenss MpeleibHO JOMYCTUMONW KOHILEHTPAallMd W €ro HCIHOJb30BaHUE B
OLIEHKE »5KoJoruuecko OezomacHocTU. [IpaBmiia 3KOJOrMYECKH —Le1eco00pa3HOro
MOBE/IEHUS B OBITY U TPYAOBOM JEATENBHOCTH B LEJIIX COXPAHEHUS CBOETO 3/10pOBbS U
OKpYXKarollled IpPUPOAHON Cpenbl; ONACHOCTb BO3ACUCTBHUS HA JKHUBBIE OPraHU3MBI
OTIpE/IeNIEHHBIX BEIIECTB.

Pemenne  NpakTHMKO-OPMEHTUPOBAHHBIX  PAaCUYETHBIX  3aJaHUM  Ha  pacTBOPHI,
UCIOJIb3yeMbI€ B OBITOBOM U MIPOU3BOJCTBEHHON JESITEILHOCTH YeJIOBEKa

OK 01
OK 02
OK 07
IIK 1.1

Tema 6.2. UccnenoBanue
CBOIICTB PacTBOpPOB

IIpakTHYecKkue 3aHATHSA

17 JlabopatopHas padorta S «IIpurorosijieHue pacTBopoB». [Ipurorosinenue pacTBopoB
3aJlaHHOM (MaccoBOM, %) KOHLIEHTpalMH (C IPaKTUKO-OPUEHTUPOBAHHBIMHU BOIPOCAMH) U
OIpeJIeJICHUE CPEIbl BOJHBIX pacTBOPOB. Perienue 3a1a4 Ha IPUrOTOBIIEHUE PACTBOPOB

OK 01
OK 02
OK 04
IIK 1.1
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IIpogeccnonanbHO-OpHEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue MPUKJIATHOTO MOLYJIsI)

Pa3znesn 7 Xumusi B ObITY M IPOU3BOJCTBEHHOM 1€ATEJILHOCTH YeJI0BeKa

Tema 7.1 Xumusi B ObITY
U MIPOU3BO/JICTBEHHOM
HAesITeJIbHOCTH YeJioBeKa

Hogeiilune J0CTHKEHUS XMMHUYECKOl HAYKM W XHMHYECKOW TexHoJiormu. Poib
XUMHH B OOECIEYEHHH SKOJOTHYECKOW, DHEPreTHYECKON M NHUIIeBOH OEe30MacHOCTH,
pazButun MeaunuHbl. [IpaBmia mnoucka W aHalIM3a XUMHYECKOW HHPOpMAIUU U3
pa3NUYHBIX MCTOYHUKOB (Hay4yHas M ydeOHO-Hay4yHasl JIUTEpaTypa, CPEACTBA MAacCOBOM
nHpopmanuu, cetb UHTEpHET)

HpaKTI/IquKHe 3aHATHUSA

18 IMouck U aHAIU3 KeiicOB 0 MPUMeHEHHH XMMHYECKHX BelIeCTB M TEeXHOJIOTHH C
yuyetoM Oynaymedl npodeccHOHalbHOW — AEATeNbHOCTH IO TeMaM: Ba)kKHeHIne
CTPOUTCIIBHBIC MAaTCpUajibl, KOHCTPYKIIHMOHHBIC MaTCpHajibl, KPpaCKHU, CTCKJIO, KCpaMHKa,
MaTepuaibl s 3JEKTPOHUKH, HAaHOMATepUallbl, TEKCTUJIbHbIE BOJIOKHA, HCTOUYHUKHU
OHCPIUH, OPraHNu4CCKUC 1 MUHCPAJIBHBIC YI[06peHI/I$I, JICKApCTBCHHLIC BCIICCTBA, OBITOBAs
XUMUSL.

19 3ammra: IlpeacrasiieHne pe3yJibTaTOB pellieHUsl KeiicOB B (popMe MUHH-I0KJIA/Aa
¢ mpe3eHTanue

OK 01
OK 02
OK 04
OK 07
IIK 1.1

IIpome:kyTouHas arrecTaums mo aAucuunanHe (1uddepeHUPOBaAHHbINA 3a4€T)

Bcero

72

20




3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
T CHATIIAHBI

3.1. TpeGoBaHus K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00eceYeHnIo
Jns peanuzauuy MOporpamMmbl JAUCHUIUIMHBL MPEAYCMOTPEHBI CIEAYIOIINE CHelHalbHbIe
MOMEIICHHS: yUeOHBIN KAOMHET XMMHUHU M YICOHOM XUMHUYECKOU JTaO0OpaTOpUH.

Oo6opynoBanue y4eOHOro KabuHera (HArJsIHble MOCOOMN): HAOOPHI IIAPOCTEPIKHEBBIX
MoOJIeJIel MOJIEKYJI, MOJEIHN KPUCTANINYECKUX PEIIETOK, KOJIJIEKIMU IPOCTBIX U CIOKHBIX BELIECTB
W/WIM KOJUIEKIIMU TIOJIMMEPOB; KOJUIEKIMS TOPHBIX TOPOA W MHHEpajoB, Tabnuua MeHzeneesa,
yueOHbIe (hrIbMBI, HU(PPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

TexHuveckue cpeacrsa 00y4eHHMsi: KOMIBIOTEpP C yCTPOHCTBaMU BOCIPOU3BEIEHHUS 3BYKa,
MPUHTEP, MYJIbTUMEINA-TIPOCKTOP C SKPAHOM, MYJIbTUMEINIHAS TOCKA.

Oo6opynoBanue Jadoparopuu W Ppado4Yux MecT JIaDOPATOPUM: MEH3YPKH, NHUIECTKHU-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JYIbl, IPEIMETHbIC U MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaleJbHBIX peakluii, GuiIbTpoBalbHasg Oymara, MPOMBIBAIKHU, CTEKJISIHHbIE MPOOUPKHU, PE3HHOBBIC
npoOku, GoHApUKH, HAOOP PEAKTUBOB, CTEKISHHBIC MAJIOYKH, IITATHUBBI IS MPOOUPOK; MEPHBIC
LWIMH]PBI, BODOHKU CTEKJIIHHBIE, BOPOHKH JIeIUTENbHbIe HuianHaApuueckue (50-100 mi), crynku ¢
necTukoM, ¢apdopoBbie YalIKu, MAHIETH, QWIBTPHI OyMakHbIe, BaTa, Mapis, 4acOBBIE CTEKIIA,
AIIEKTPOIUIUTKH, JIAOOPAaTOPHBIC IITATHBBI, CIIUPTOBBIC TOPEIKH, CIIMYKH, MPUOOP IS MOITYydEHUS
ra3oB (win npoOUpKa ¢ ra300TBOJHON TPYOKO#), AeprKaTenu g MPOOUPOK, CKISTHKU JIJIsl XpaHEHUS
PEaKTUBOB, pa3JIaTOYHBIC JIOTKU; XuMuuyeckue crakanbl (50, 100 u 200 mi); mmarenu; MUHICTHI;
TUTENIbHBIE LIUMIIBL; CEKYHIOMEPHI (TaiiMepbl), MepHble podupku (Ha 10-20 M) U MepHbIE KOIOBI
(25, 50, 100 u 200 mur), BomsiHast OaHs (MJIM TEPMOCTAT), CTEKJITHHBIC MAJ0YKH; KOHUYECKHUE KOJIObI
st TuTpoBanus (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU s ompeneneHus pH u cranmapTHas
MHAMKATOpHAs IIKaJla; YHUBEPCAJIbHBIM UHMKATOp; nuneTku Ha 1, 10, 50 M (unu go3aropsl Ha 1, 5
u 10 mu1), OrOpeTKH JuIs TUTPOBaHUS, MeauIMHCKHE mmpunbl Ha 100—150 M1, mabopaTtopHbie W/HIH
aHaJIUTUYECKHe Bechl, pH-MeTpsl, CymmibHBIN 1IKad, U Ip. T1abopaTopHOe 000PYI0BAHUE.

3.2. UndopmannoHHoe obecrniedeHHe peajn3alui NporpaMmmMbl

1. Jlng peanu3amuu mporpaMMmbl OMOIMOTEUHBIH (oHA 00pa3oBaTENbHON OpraHu3aluu
JIOJDKEH HUMeeT IeYaTHble U JJIEKTPOHHBbIE 0Opa3oBaTelibHble U HH(GOpPMAIMOHHBIE DPECYPCHI,
PEKOMEHI0BaHHbIE ISl UCIIOJIb30BaHMsI B 00pa30BaTeIbHOM IpOLEcce, HE cTaplie 5 JIeT ¢ MOMEHTa
U3JIaHUS.

2. Pexomenayemble TieyaTHbIe U3JaHUS 110 pean3aluy 0011e00pa3oBaTeIbHON IUCIUILIMHbI
IPEJICTaBICHbl B METOAMYECKUX PEKOMEHJAIUAX 10 OpraHu3alnun o0y4eHusl.

3.2.1. Ileuammnvie uzoanus
1. I'abpuensn O.C. Xumus ans npodeccuil U crenuanbHOCTEN TEXHUYECKOro Mpoduils : yueOHUK
Ui CTYJH. yupexnaeHuit cpen. mpod. oopazoBanus / O.C.I'abpuensn, U.I.OctrpoymoB. — 4-e u3n.,
crep. — M. : U3parenbckuit neHTp «Akagemusi», 2020. — 272 c., [8] c. us. ui.
2.AndpunorenoBa, M. B. Xumusa: Y4eOHMK M TPaKTUKyM JJIsl CPEAHEr0 MNpo(hecCHOHAIBHOTO
obpazoBanus / U. B. Audpunorenora, A. B. babkos, B. A.[lonkoB. — 2-e u3n. uchnp. u g0m. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3. [leromuxuna, H. A. O6mas xumus: ydebnuk mis CIIO / H.A. p B. Munaesckas. — Ca;
[[leromxuna, -IletepOypr: Jlans, 2021. — 164 c.

4. Huxonbckuii, A. b. XuHus: y4eOHMK M TNPAKTUKYM JUIsI CpeIHEro mnpodeccrnoHalbHOTO
obpazoBanus / A. b- Huxombsckmii, A. B. CyBopoB. — 2-¢ w3, nepepad. u jmon. — Mocksa:
WzparensctBo FOpaiit, 2022. — 507 c.
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3.2.2. /lononnumenvuvle uCMOUHUKU

J, N. Kynukosa. — Kazans: HUTVY, 2019. — 168 c.

2.

http:/gotourl.ru/4790 (http://webelements.com/)

XUMHUYECKHX DJIEMEHTAX M NX CBOMCTBAX

I'yceBa, B, Xumus ms CIIO: yue6HOo-MeToanueckoe mocooue EB. I'yceBa, M. P. 3uranmmna,

-Hanéxnast cnpaBounas wuHbopManus o

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOBPA30OBATEJIBHOM
JANCHUITVINHBI

KOHTpOJ'IB H OLCHKa pE3yJIbTaTOB 06y‘IeHI/I${ OCYHIECTBIACTCA B IIPOLECCEC IPOBCACHUIA

MPAKTUYICCKUX
06y‘laIOH_[I/IMI/ICH HMHAWNBUAYAJIbHBIX SaHaHHﬁ, ITPOCKTOB, PICCJ'ICI[OB&HPIIZ. PCSYJ'IBTaTBI o6yqu1/1;1

3aHATUH W Ja0OpaTOPHBIX  padoT,

TECTUPOBAHUA,

da TakKXKE€ BBIIIOJIHCHHUA

OMpeCACIIA0T, YTO o6yqa10umec;1 AOJKHBI 3HATb, IOHUMATb U ACMOHCTPUPOBATH IIO 3aBCPIICHUU

W3Y4YEHUS JTUCHUTIIUHBI.
His popmupoBaHUsl, KOHTPOJISE U OICHKH PE3yIbTaTOB OCBOCHUS YYCOHOW IUCIIUTUIMHBI
UCIIOJIB3YETCSl CUCTEMa OLIEHOYHBIX MEPONPUSTHM, MPEICTABISAIOMAast CO00M KOMIUIEKC Y4YeOHBIX
MEPONPHSITHIA, COTIIACOBAHHBIX C pe3yibTaTaMu 0O0y4YeHHs u chopmynupoBaHHBIX ¢ yaerom ®I'OC
COO (mpeametnsbie pe3yabtatsl o aucuuiuae) u GI'OC CIIO.

Tunsl oeHOYHBIX

Ne | OK/IK | Moayas/Pa3znen/Tema Pe3yabTar 00yueHus .
MeponpUsITHI
| | OcHOBHOE comep:KaHue
1 DopMyIHPOBATH
Pa3nea 1. OcHoBBI pMyJHp
0a30BbIE MOHATHA H
CTPOEHHUS BellecTBa
3aKOHBI XMMHH
1.1 | OK 01 CrpoeHne aToMOB Cocrasmars xumnueckue |1. Tect «CtpoeHune atomoB

XUMHUYECKHX 3JIEMEHTOB
U TIPUPO/Ia XUMHUYECKOI
CBSI3U

dbopMyIbl COETMHEHUN B
COOTBETCTBUU CO
CTETMEHbIO OKUCIICHHS
XUMUYECKHUX AJIIEMEHTOB,
MCXOJIS U3 BaJICHTHOCTH U
AIIEKTPOOTPHULATETLHOCTH

XUMHYECKHUX JIEMEHTOB U
MIPUPOJA XUMUYECKOH CBAZH.

2. 3a7a4u Ha COCTaBJICHHE
XUMUYECKHX (hopmy
JIBYXaTOMHBIX COETMHEHUM
(oxcuaoB, cynbGUIOB, THIPUIOB
U T.IL.).

3. 3amanus Ha MCIIOJIb30BaHUE
XHUMHYECKOW CUMBOJIMKHU U
Ha3BaHUM COCIUHEHMUI O
HOMEHKJIAType MEKIyHAPOIHOTO
COI03a TEOPETUYECKOUN 1
MPUKIAAHON XUMUU U
TPUBHUAIIbHBIX Ha3BaHUU TSI
COCTaBJICHUS XMMHUYECKHUX
dbopMyI ABYXaTOMHBIX
coeMHeHuH (OKCUIOB,
Cynb(hUI0B, THAPUIOB U T.I.) U
JIPYTUX HEOPTraHUYECKUX
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OK/IIK

Monyas/Paznen/Tema

Pe3yabTar 00yyeHus

THNBI OLEHOYHEIX
MeponpUusTHIA

CO@I[I/IHCHI/Iﬁ OTACJIBHBIX KJIACCOB

1.2

OK 01
OK 02

[Tepuonuueckuii 3aKOH U
tabmuma J[.1.
Meunpeneena

XapakTepu30BaTh
XUMHUYECKHE HJIEMEHTHI B
COOTBETCTBUH C UX
II0JIO)KEHHUEM B
IIEPUOIUYECKON CUCTEME
XUMHUYCCKUX DJICMCHTOB
J.N. Menneneena

1. Tect «MeTamnnueckue /
HEMETaJNINYSCKHUE CBOMCTBA,
AIEKTPOOTPUIATEBHOCTD U
CPOJCTBO K 3JIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHHUEM M TOJIOKEHHEM B
MEePUOIUYECKON CUCTEME
XHUMHYECKUX 3eMeHTOB J[.1.
MenneneeBay.

2. IIpakTryeckue 3aaHus Ha
YCTaHOBJICHUE CBSI3H MEXKIY
CTPOCHHEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U IEPUOAUYECKUM
N3MEHEHHEM CBOMCTB
XHUMHYECKHX 3JIEMEHTOB B UX
COEIUHEHUIH B COOTBETCTBUM C
nonoxxenueM [leproanueckoit
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3aaHUs HA
XapaKTepU3alUI0 XUMHYECKIX
3JIEMEHTOB: «MeTtamndeckue /
HEMETaJNIMISCKHUE CBOMCTBA,
ANEKTPOOTPHULIATENBHOCTD U
CPOJCTBO K DJIEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOEHUEM M TOJIOKEHHEM B
MEPUONYECKON CUCTEME
XUMHYECKHUX DJIEMEHTOB

J.1. MenneneeBa»

Paznea 2. XumMuueckue
peakuuu

XapalcTemeBaTb THUIIBI
XUMHYECCKHUX peammﬁ

KontpoabHasi padora
«CTpoeHue BellecTBa U
XUMHYECKHE PeaKum

23




THNBI OLEHOYHEIX

Ne | OK/IIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusiTHi
2.1 [ OK 01 THOBI XUMHUYECKUX CocTaBisATh peaKuu 1. 3amauu Ha cocTaBIECHUE
OK 04 |peakuuit COCJIMHEHMS, PA3JIOKEHUS, |YPABHEHUM pEeaKIINA:
obmeHa, 3aMelIeHusl, — COCIMHEHMU S, 3aMEIICHUS,
OKUCITUTEIBHO- pa3ioxeHus, 0OMeHa;
BOCCTAaHOBUTEIIbHBIE — OKHUCIIUTEIHHO-
peakiuu BOCCTAaHOBUTEJIBHBIX PEAKIIUA C
HCIIOJIb30BaHUEM METO/a
AIIEKTPOHHOIO OaiaHca.
2. 3a/1auu Ha pacyeT Macchl
BellecTBa UM 00bEMa
ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce Win 00bEMY
OJIHOTO U3 YYaCTBYIOIIUX B
peaKL Uy BELIECTB; pacu€Thl
Macchl (00bEMa, KOJIMIEeCTBA
BEIIIECTBA) MIPOJYKTOB PEAKIUH,
€CIIM OJTHO U3 BEIIECTB UMEET
pUMecH
2.2 DNEeKTPOIUTHYECKAS CocTaBnsTh ypaBHEHUS 1. 3aanus HA COCTaBJICHHE
JUCCOLUAIUS M HOHHBIA |XMMHUYECKUX PeaKInu MOJIEKYJISIPHBIX U MOHHBIX
oOMeH MOHHOTO OOMEHa ¢ peaKIuii ¢ y9acTHEeM KUCIOT,
y4acTHEM OCHOBAaHMH U COJIEH,
HEOPraHWYECKHUX BEIECTB |yCTAHOBJICHHE U3MEHEHUS
KHCJIOTHOCTH CPEIbI
2. JJaboparopnas padota "Turnsl
XUMHUYECKUX peakuui”
3 Pa3nea 3. Crpoenue u |HccaegoBats crpoenue u|KonrpoabHas padora

CBONCTBA
HEOPraHu4ecKHuX
BeIlleCTB

CBONCTBA
HEOPraHu4eCKHX
BeIeCTB

«CBOMCTBa HEOPraHMYECKHUX
BELIECTB)
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OK/IIK

Monyas/Paznen/Tema

Pe3yabTar 00yyeHus

THNBI OLEHOYHEIX
MeponpUusTHIA

3.1

OK 01
IIK 1.1

Knaccudukanms,
HOMEHKJIaTypa U
CTpOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudumnuposats
HEOpraHUYeCKue
BELIECTBA B COOTBETCTBUNU
C UX CTPOEHUEM

1. Tect «Homenkinarypa u
Ha3BaHHME HEOPTaHUUYECKUX
BEILECTB UCXO/IS U3 UX
XUMHYECKON (HOPMYITBI UITN
COCTaBJICHUE XUMHUYECKON
(bOpMyIIBI HCXOIS U3 Ha3BAHUS
BEIIECTBA 110 MEKyHAPOIHOM
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCOBOM
J10J11 (Macchl) XUMHUYECKOTO
aJieMeHTa (COeMHEHNS) B
MOJIeKyJIe (CMecH).

3. [IpakTrueckue 3aganHus 1Mo
KJaccu(uKalum, HOMEHKIIAType u
XUMHUYECKUM (hopMyriam
HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KIIACCOB.

4. IIpakTudeckue 3a1aHus Ha
ONpPEAEIEHNE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMHYECKOM
CBSI3U U TUIIA KPUCTAIUIMYECKOU
peleTKu

3.2

OK 01
OK 02
IIK 1.1

DOU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

YcraHaBIuBaTh
3aBHCUMOCTh (PU3UKO-
XUMHUYECKHUX CBOMCTB
HEOPraHWYECKUX BEIECTB
OT CTPOEHUSI aTOMOB 1
MOJIEKYJI, @ TAaK)Ke TUTIa
KPUCTaJUIMYECKOU
pelIeTKH

1. Tect «OcobeHHocTn
XUMHUYECKHUX CBOMCTB OKCUJIOB,
KHCIIOT, OCHOBaHU, aM(pOTEpHBIX
THJIPOKCHUJIOB U COJIEW».

2. 3agaHusi Ha COCTABJICHUE
YpPaBHEHUN XMUMHUUYECKUX PEAKIUI
C Y4aCTHEM IPOCTHIX U CII0KHBIX
HEOpPraHMYECKUX BEIIECTB:
OKCHUJIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEepPHBIX DIIEMEHTOB;
HEOPraHUYECKHX KHUCIIOT,
OCHOBaHUH U aM(OTEPHBIX
TUAPOKCHJIOB, HEOPTAaHUUYECKUX
COJIEH, XapaKTEPU3YIOIIUX UX
CBOICTBa U CITOCOOBI OTYyYEHUSI.
3. [IpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
CBOMCTBA U MOJTYYEHUE
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THNBI OLEHOYHEIX

Ne | OK/IIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusiTHi
HEOPraHMYECKUX BEIIECTB
3.3 | OK 01 Nnentudukarnus Uccnenosath 1. IIpakTUKO-OpUEHTUPOBAHHBIE
OK 02 |HeopraHmyeckux KAueCTBEHHBIC PEAKLIMM  |3a/IaHUSI 10 COCTABJICHUIO
OK 04 |BemecTB HEOPraHWYECKUX BEUIECTB |XMMUYECKHX PEAKIUNA C yHaCTUEM
HEOPraHUYECKHUX BEILECTB,
UCIIOJIB3YEMBIX ISl KX
UICHTH(DUKAIIH.
2.Jlaboparopnast pabora:
“Unentudukanus
HEOPraHWYECKHUX BEIIEeCTB”

4 Pa3nea 4. Crpoenue n |HMccaenoBars crpoenue u | Konrpoabnas padora
CBOIICTBA cBoiicTBa oprannyeckux («CTpoeHune u cBOMCTBA
OPraHMYecKux BelIeCTB OpPraHMYeCKHUX BelecTB»
BeleCTB

4.1 | OK 01 Knaccudukanms, KnaccudumupoBars 1. 3agaHus Ha coCcTaBlIEHUE
I[IK 1.1 |cTtpoenue u OpraHHYeCcKHe BEIIeCTBa B [HA3BaHUN OPTaHUYECKUX
HOMEHKJIaTypa COOTBETCTBUH C UX COEMHEHUH IO TPUBUAIIBHOW WIIH
OpPraHUYECKUX BEIIECTB |CTPOCHUEM MEXIyHApOIHOM
CHUCTEMAaTUYECKON HOMEHKJIATYype.
2. 3ajaHus Ha COCTaBJICHHE
MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hopMyI
OpraHWYECKUX BEILECTB
OT/IENIbHBIX KJIaCCOB.
3. 3ajaun Ha omnpezeneHue
npocreimen GopmyIibl
OpPraHWYECKON MOJIEKYJIbI, HCXOs
13 3JIEMEHTHOTO cocTana (B %)
4.2 | OK01 CBolicTBa OpraHuyecKux | Y CTaHaBIUBaTh 1. 3ananus Ha cocTaBlIEHHE
OK 02 |coenuHeHuit 3aBHUCUMOCTh (PU3UKO- YpaBHEHUH XUMHUYECKUX peakLuii
OK 04 XUMUYECKUX CBOMCTB C y4acTUEM OPraHUYECKUX
K 1.1 OpPraHWYECKUX BEILECTB OT |BEILIECTB HA OCHOBAHUHU UX

CTPOCHUA MOJICKYJI

COCTaBa U CTPOEHHUS.
2. 3agaHusi Ha COCTABJICHUE
YpaBHEHUN XMUMHYECKUX PEAKIUH,
WJUTFOCTPHUPYIONTUX XUMHUECKHE
CBOICTBA C Y4ETOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX PEaKIUi U
T€HETUYECKOH CBS3U
OpPraHWYECKHUX BEILECTB Pa3HbIX
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THNBI OLEHOYHEIX

Ne | OK/IIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MepOonpUATHH
KJIaCCOB.
3. PacuerHbie 3a1a4yu 11O
YPaBHEHHUSAM PEAKLUI C y4acTUEM
OpraHMYECKUX BEILECTB.
4. JlaboparopHas paboTa
“IIpeBpalieHuss OpraHU4ECKUX
BEIIIECTB IIpY HarpeBaHuu"
4.3 | OK 0l |Wnentudukamus Hccnenosathb 1.IIpakTuKO-OpUEHTHPOBAHHbBIE
OK 02  |opraHnyeckux BELIECTB, |KAUECTBEHHBIC PEAKIIMU  |3aJaHMS IO COCTABICHUIO
OK 04 |ux 3HaueHue u OpPraHUYeCKHUX XUMHUUYECKUX PEAKIMH C y4acTUEM
I[IK 1.1 |mpumMeHeHHe B OBITOBOW |COSAMHEHUN OTACIBHBIX |OPTaHMYECKUX BEIIECTB, B T.4.
Y MIPOU3BOJCTBEHHOMN KJIaCCOB UCIIOJIB3YEMBIX ISl KX
JESATEIbHOCTH Y€JI0BEKA UACHTU(PUKAIUHU B ObITY U
IPOMBIIIJIEHHOCTH.
2.JlaGoparopnas padoTa:
“Unentuduraris opraHnIecKux
COEIMHEHUH OTJEIbHBIX KJIACCOB™
5 Pazpeua 5. XapakrTepu3oBaThb
Kuneruveckue u BJIMSIHHE PA3JIHYHBIX
TepMOAMHAMHUYECKHE |(PaKTOPOB HA
3aKOHOMEPHOCTH PaBHOBecHE U CKOPOCTh
NPOTEeKAHUS XHMHYECKHX peakuui
XHMHYECKHX peakiui
5 | OKO0l CkopocTb XUMHUECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peaknuil. XUMHUYECKOE |BIMSHUE KOHLIEHTPALIUU  |TEOpPETUYECKUE 3aaHMsI Ha
I[IK 1.1 |paBHOBecue pearupyronux BelecTB U |aHaJIu3 (PaKTOpPOB, BIUSIONIUX Ha
TEMIIEPATYpPbl HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUECKOM
XAMHYECKHUX PEaKui peakuuu. [Ipaktuko-
XapakTepHu3oBaTh OpUEHTUPOBAHHBIE 3a/JaHU Ha
BIIUSTHUE U3MEHEHUS IIpUMEHEHNEe puHIumna Jle-
KOHLEHTpauuu Bemects, |(IIlaTenbe ayia HaxoxaeHNA
peaxkLuu cpeasl U HaIpPAaBJICHUS CMEILECHUS
TEeMIIEpaTypbl Ha PaBHOBECHSI XUMUYECKON PEaKINU
CMEIlleHHEe XUMHUYECKOTO | aHaiu3 (aKTOPOB, BIMSIOMINX
paBHOBECHS Ha CMEIEHUE XUMUYECKOTO
paBHOBECHS
6 HccienoBaTh MCTHHHBIE

Paspnen 6. PacTBopsl

PacTBOPHI € 321aHHBIMH
XapaKTepUCTHKAMU
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THNBI OLEHOYHEIX

Ne | OK/IIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusiTHi
6.1 | OK 01 [Tonsitue o pactBopax  |Paznuyarh UCTUHHBIC 1. 3amaun Ha MPUTOTOBIICHUE
OK 02 pacTBOpHI pacTBOPOB.
IIK 1.1 2. IIpakTUKO-OpUEHTUPOBAHHbIE
pacueTHbI€ 3a/laHus Ha
JIUCTIEPCHBIE CUCTEMBI,
UCII0JIb3yEMBIE B OBITOBOM 1
MIPOU3BOJICTBEHHOU JESITETbHOCTU
YernoBeKa
6.2 | OK 01 UccnenoBanue croiictB |Mccnenoath husmko- JlabopaTtopHnas pabota
OK 04 |pacTBOpOB XHMHYECKHUE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”
IIK 1.1 HMCTUHHBIX PacTBOPOB

Il | IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (colepsKaHue IPUKIATHOTO MOLYJIsl)

7 Paszpen 7. OuenuBartp nocJjeacTeus (3ammra Keiica (¢ yuerom
Xumus B ObITY H OBITOBON U Oyaywei npogeccuoHAIbHON
NMPOU3BOJACTBEHHOM MPOU3BOACTBEHHOMI AesiTeJIbHOCTH)
AeITeJIbHOCTH AeATeJIbHOCTH YeJI0BeKa
YyeJI0BeKa ¢ MO3MIIUA

IKO0JIOTHYECKOM
0e3onacHocTH

OK 01
OK 02
OK 04
OK 07
IIK 1.1

Xumus B ObITY U
IIPOU3BOJCTBEHHON
JEATEIbHOCTH YeI0BeKa

O1eHnuBaTh MOCIEICTBUSA
OBITOBOM U
MIPOU3BOJACTBEHHOMN
JIeSITCILHOCTH YSJIOBEKaA C
MO3UIUM SKOJIOTHUECKOMN
0e30IMacHOCTH

Keiic (¢ yuerom Oynymiei
poQeCcCUOHAIBHON
JIeSITEIbHOCTH )

Bo3MoXHbIE TEMBI KEHCOB:

1. [Torennenue kumara u
BBICBOOOK/ICHHE I'a30BbIX
THJIPATOB CO JTHA OKEaHa.

2. Byayme marepuansl s aBHa-
, MAIlIMHO- ¥ TIPUOOPOCTPOEHHUSL.
3. HoBble maTepuansl ais
COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PaCTUTENLHBIX MPETapaToB
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