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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOUM PABOYEHN ITPOI'PAMMBbBI
OBIIEOBPA3OBATEJIBHOM JUCHOUILIAHBI «XUMMUS»

1.1. MecTO0 IUCHUILVIMHBI B CTPYKTYpe OCHOBHOIl TMpo(ecCHOHATbHOI
o0pa3oBaTeIbHOM MPOrPaMMbI

OO61eo0pazoBaTenbHas AUCHUIUIMHA « XUMUSD» U3y4aeTcs Ha 0a30BOM ypOBHE B
oO1reoOpa3oBaTeIbHOM IIMKJIE Y4YeOHOro TIUIaHa OCHOBHOM MpodeccuoHaNbHON
oOpa3oBaTeIbHON TMPOTpaMMbl  YKpPYNMHEHHBIX Tpynn crneruaibHoctedr  08.00.00
TexHHKa U TEXHOJIOTUU CTPOUTETHCTBA.

TpynoeMKOCTh TUCUMIUIMHBI « XUMHs» HAa 0A30BOM YPOBHE COCTaBIIsIET 72 4aca,
13 KOTOPBIX 64 yaca — 6a30BbIi MOIYIH (6 pa3aenoB) U 8 4acoB — MPUKIIATHON MOTYITb
(1 paszmen), BKIIOYAIOUMH NPAKTHKO-OPUEHTUPOBAHHOE COJEPKAHHE KOHKPETHOM
npodeccuu WM CrenruagTbHOCTH.

[lpuknagHoit MOIyNb BKIIOYaeT OauH pasnen. Pasmen 7 «Xumus B ObITY U
MPOU3BOJICTBEHHONM  JEATENBbHOCTH  4YEJIOBEKa»  peanu3yercs ISl BCEX
npogeccuil/cnenualbHOCTe Ha Marepualle KeWCOB, CBSI3aHHBIX C SKOJIOTMUYECKOH
0€30MacHOCThI0O M OLIEHKOM  TMOCHEACTBUI  OBITOBOM M MPOU3BOJACTBEHHOMU
NEeATEIbHOCTH, MO0  OTpaciaM  Oyaymieil  npoecCHOHAIBHOW  AESTENbHOCTH
o0yyJarommxcs.

[Tepuon 00yueHus u pacupeereHue o ceMecTpaM oIpenessieT o0pa3oBaTesibHas
OpraHu3alus CaMOCTOSITEIbHO, C YYE€TOM JIOTUKH (DOPMUPOBAHUS MPEAMETHBIX
pe3yabTaToOB, OOUIUX U MPOQPECCHOHATBHBIX KOMIETEHIIUN, MEKITPEAMETHBIX CBSI3EH C
JPYTUMU TUCHUILTHHAMU 00111e00pa30BaTeIbHOTO U 00IIENPO(HECCHOHATFHOTO IUKIIOB
y4eOHOrO IJIaHa.

1.2. llesiu ¥ uIaHMpyeMble pe3yJabTaThl 0CBOCHHUS AUCHHUIIINHBI

1.2.1. Hean 1 3a1a4 JUCUUIJINHBI

®opMUpOBaHUE Yy CTYACHTOB MPEJICTABICHUS O XUMHUYECKOW COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA KaK OCHOBBI IPUHATHSI PELICHUI B )KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO NTOBEJICHUS B IPUPOIHOM Cpee.

3amauu TUCUMILIUHBI:

1) cdhopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKUX
IIPOILIECCOB U SABJIEHUM B OKPYXKAIOWIEH CpeAe, LENOCTHOW HAYYHOM KapTHHBI MHDA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHUS COCTaBIATh (POPMyJIbl HEOPTAHMYECKUX M OPTaHUYECKHUX
BCII[ECTB, YPABHEHUSI XUMUYECKUX PEAKIIUNA, OOBSICHITh UX CMBICI, HHTEPIIPETUPOBATh
pPE3YyIAbTAaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh  HABBIKM  TPOBEACHUS  MPOCTEHIINX  XUMHYECKHX
AKCTIEPUMEHTAJIbHBIX UCCIICIOBAaHUHN C COOII0/ICHHEM MPaBUII 0€30MacCHOTO 0OpaIleHUs
C BEIIECTBAMU U JIA0OPATOPHBIM 000PYI0BAHUEM;



4) pa3BUTh YMEHHS HCIOJIb30BaTh WH(OPMAIUMI0O XUMHUYECKOTO XapakTepa W3
Pa3IMYHBIX UCTOYHUKOB;

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

6) chopmMupoBaTh MOHWMAHHUE 3HAYMMOCTU JOCTIDKCHHH XUMHUYECKOW HAyKU U
TEXHOJIOTHH JIJIs1 pa3BUTHUS COITMATBHON 1 TIPOU3BOICTBEHHOM cep.



1.2.2. Il;ianupyemMble pe3yabTaThbl 0CBOCHHS 0011e00pa3oBaTe/ibHOM JMCHMILINHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha

ocHoBe ®I'OC COO

Kox 1 HauMeHOBaHHe
(popmupyembIx
KOMIIEeTeHINI

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

O6mme!

JMCcuunIMHAPHbIE?

OK 01. Beibupats criocoObt
pelieHus 3a1a4
npoheCCUOHATLHON
JESITeIbHOCTH TPUMEHHUTEIBHO
K Pa3JINYHBIM KOHTEKCTaM

B yacT Tpy/10BOro BOCIIUTAHUS:

- TOTOBHOCTHL K TpyAdy, OCO3HAHUC NLECHHOCTHU
MacCTCpCTBa, prI[OJ'IIO6I/IC;
- T'OTOBHOCTDb K aKTHUBHOM JACATCIIbHOCTH

TEXHOJIOTHYECKONW W COLMAIbHOM HANpPaBICHHOCTH,
CIOCOOHOCTh ~ MHUIIMHPOBaTh, IUIAHUPOBATH U
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO AE€ATEIbHOCTB;

- UHTEpeC K Pa3IMYHbIM cdepaM npodeccHoHaATbHON
JESITeIbHOCTH,

OBianenue YHHBEPCAJIbHBIMH y4eOHBIMU
NMO3HABATEJbHBIMU eHICTBUAMM:

a) 0a3oBble JIOTHYECKHUe AelicTBHS:

- CaMOCTOSITENIEHO (dhopMynpoBaTh 51
aKTyalu3upoBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CyHl €CTB eHHLIfI HpI/ISHaK NN
OCHOBAHHUA  OJId CpaBHeHI/Iﬂ, KJ'[aCCI/I(bI/IKaHI/II/I 158
00001IeHHS;

- OIpeneNsATh  LENH

ACATCIIBHOCTH, 3aJaBaThb

napaMeTpbl U KPUTCPHUU UX JOCTUIKCHUA,

- BIAJETH
BKJIIOYAET:

CUCTEMOM XHMMHYECKUX 3HAHHH, KOTOpas
OCHOBOIIOJIATAIOLINE MOHATUS  (XUMHUYECKHM
DIIEMEHT, aTOM, 3JICKTPOHHas 00oyioyka aroma, s-, p-, d-
JJIEKTPOHHBIE ~ OpOMTaIM  aTOMOB, HOH,  MOJEKYIa,
BaJICHTHOCTD, 3JEKTPOOTPHULATEIBLHOCTb, CTEIICHb
OKHUCJICHHsI, XUMUYECKasi CBs3b, MOJIb, MOJISIpHas Macca,
MOJISIpHBI 00BEM, YITIEPOAHBIM CKeleT, (yHKIMOHAIbHas
rpynna, pajukall, HW30MEPHs, H30MEpbl, I'OMOJIOTHYECKUN
pan, TOMOJIOTH, YIJIEBOJOPOIBI, KHCIIOpOI- "
a30TCOEpXkKAllUe COEIUHEHUs, OHOJOTMYECKH aKTHBHbIE
BeulecTBa (YrJIeBOAbI, KUPbI, OEIKH), MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHHS,
KpUCTAJJIMYECKAsl pEIIeTKa, THUIbl XMUMHWYECKUX peakuuit
(OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIE, 9K30- "
SHIOTEPMUYECKHE, PEAKIIMU HOHHOTO OOMEHa), pacTBOp,
AJIEKTPOJIUTHI, HEJIEKTPOJINTHI, JIEKTPOJIUTUYECKAS
JUCCOIMAIs, OKHUCIHTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUUYECKON pEaKIi, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpUS XUMHUYECKOIO CTPOEHHSI OpraHMYEeCKHX
BeuiectB A.M. DbytnepoBa, Teopusi 3IIEKTPOJIUTHYECKON
aucconyanuu, nepuoandeckuil 3axkon .M. Menneneesa,

1 YKa3bIBalOTCA IMYHOCTHBIE U MeTanpeaMeTHble pesybTaTtsl u3 ®FOC COO (B nocnesHel pegakumm ot 12.08.2022) B oTrnaronbHoi popme, bopmupyemble ob1ieo6pasoBaTensHOM

ANCUUNANHON

2 IucumnanHapHble (NpeameTHble) pesynbTaTbl YKa3blBalOTCA B COOTBETCTBUM C METOAMKOM NpenoaaBaHna AMCLUNANHDI




- BBISIBJISITh 3aKOHOMEPHOCTHM M TMPOTUBOPEUHUS B
paccMaTpUBAEMBbIX SIBJICHUSX;

- BHOCUTbh KOPPEKTHUBBI B JIEATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLICHUBATh PUCKHU
MOCJIEACTBUI IeITEILHOCTH,

- pa3BHBaTh KPEaTMBHOE MBIIUICHUE TPH PEIICHUH
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HcCJea0BaTEIbLCKHE JeiiCTBHA:

- BJIAJICTh HaBBIKAMH Y4eOHO-HCCIEI0BATEIbCKON U
MIPOCKTHOM JICSITCIIBHOCTH, HAaBBIKAMH pPa3pEIICHHS
npo0Jem;

- BBUBIATh NPUYMHHO-CJICACTBEHHBIC
aKTyaJIM3UpOBaTh 3aJlady, BBIIBUTATh THUIIOTE3Y €€
peuieHus, HaXOAUTh apTYMEHTHI JIJIsl I0Ka3aTeIbCTBA
CBOMX YTBEpPXKJCHHH, 3adaBaTh NapaMmeTpbl U
KPUTEPHUU PEILICHHUS;

- aHaJU3MPOBATH TIOJYYCHHBICE B XOJE PEIICHHS
3a/1aud  Pe3yJIbTaThl, KPUTHYECKH OLIEHUBATh WX
JIOCTOBEPHOCTh, POTHO3UPOBAThH HW3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMEThb TEPEHOCHUTHh 3HAHWS B IO3HABATECIBHYIO H
MPaKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH;
- yMeTb HWHTETPUPOBATH 3HAHUA U3
MPEeIMETHBIX 00IacTel;

- BBIJIBUTaTh HOBBIE UJIEH, PEJIaraTb OpPUruHAIbHbIE
MOAXO/bI U PEIICHHUS;

- CIOCOOHOCTh UX MCIIOJIb30BaHUS B TO3HABATEILHOU
U COLIMAIbHOW MPAKTUKE

CBA3U U

pa3HbIX

3aKOH COXpaHEHMUSI Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUH, (PAaKTOJIOTHUECKUE CBEACHHUS O
CBOIWCTBaX, COCTaBe, MOJYYEHHH H  0OE30MacHOM
UCII0JIb30BaHUU BOKHEUIITUX HEOPTraHUYECKUX u
OpraHWYECKUX BEIIECTB B OBITYy U  MPAKTHYECKOU
JIeSITEIIbBHOCTH YEJIOBEKa,

- YMETh BBISIBJISTh XapaKTEpHbIC MPU3HAKU U B3aUMOCBSI3b
W3Y4YEHHBIX  TOHATUM, TPUMEHATh COOTBETCTBYIOIIUE
MOHATUS  TpU  OMNHCAHUU  CTPOCHUST U CBOMCTB
HEOPraHMYECKUX M  OPraHMYeCKMX BEIIECTB M  HX
MIPEeBPAICHHI; BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUUN

C IIOHATHUAMU n npeaACTaBJICHHUAMUA APpyrux
CCTCCTBCHHOHAYYHBIX TPECAMCETOB;
- YMCTb HCIIOJIB30BAaTb HanMCHOBaHUA  XHMHUYCCKHX

COCIMHEHUN MEXYHApPOJHOTO COK3a TEOPETHYECKON U
MPUKIAAHON XMMHUM U TPUBHUAIBHBIC Ha3BaHUS Ba)KHEUIIIMX
BelIeCTB  (PTWJICH,  aleTWICH, TJIMIEpUH,  (eHoI,
dbopManbaerua, yKCycHas KHCIOTa, TJIMIWH, YrapHBIA ras,
YIJIEKHACIIBIA a3, aMMMaK, TalleHass HW3BECTh, HEralleHas
U3BECTh, MUTHEBAs COAA M JAPYTUX), COCTABIATH (HOPMYIBI
HEOPraHWYECKUX W OPraHMYEeCKHX BEUIECTB, YPaBHEHHUS
XUMUYECKUX PEAKIINM, OOBSICHATD UX CMBICH; TOATBEPKIAThH
XapakTepHbIe XHUMHYCCKHE CBOMCTBaA BEIIIECTB
COOTBETCTBYIOIIMMHM  JIKCIEPUMEHTAMHM W 3aMUCAMH
YPAaBHEHUN XUMUYECKUX PEAKIUI;

- yYMETh YCTaHABJIMBAaTh NPUHAIEKHOCTh HM3YUEHHBIX
HEOPraHWYECKUX U OPTAaHMYECKHUX BEIIECTB K OMPEICTICHHBIM
KJlaccaM W TpylnnaM COEIWHEHUH, XapaKTEepU30BaTh UX
COCTaB W BAXHEWIIHME CBOWCTBA; OMNPEAETSITh BUIBI
XUMUYECKHUX CBsI3el (KOBaJeHTHAs, MOHHAS, METaJUTHYECKas,
BOJIOPO/IHAs), THUIMBl KPUCTAIUIMYECKUX PEIIETOK BEIIECTB;
KJIAaCCU(PUIIUPOBATH XUMUYECKUE PEAKIINH;




- c¢(OpMHUPOBATh NPEACTABICHUS: O MATEPHAILHOM €TUHCTBE
MHUpa, 3aKOHOMEpPHOCTAX M II03HABAEMOCTH  SIBJICHUM
IPUPOABI; O MECTE€ M 3HAUEHUU XUMHM B CHUCTEME
€CTECTBEHHBIX HayK M €€ POJIi B 00eCIeUeHNUH YCTOWIHBOTO
pa3BUTHSA  YEJIOBEYECTBA! B peuieHuH  1podiem
AKOJIOTHYECKOH, SJHEPreTUIECKON U MTUIIEBON O€30MaCHOCTH,
B Ppa3BUTHUM MEAMLMHBI, CO3JAHMM HOBBIX MAaTEpUANIOB,
HOBBIX UCTOYHUKOB SHEpPIruy, B obecrieyeHnn
palMOHATBHOTO TPUPOAONOIB30BaHUS, B (HopMUpOBaHHH
MHUPOBO33pEHUsI U OOIIeH KyImbTyphl YeNIOBEKa, a Takke
HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOLICHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

- BIAAETh CUCTEMOW XHMHUYECKUX 3HAHHWM, KOTOpas
BKJIIOUAET: OCHOBOMOJIATAIOIINE MOHATHUS (JOMOTHUTEIBHO K
CUCTEeMe MOHATUN 6a30BOr0 YPOBHS) - U30TOIbI, OCHOBHOE U
BO30Y)KJICHHOE COCTOSHUE aToMa, THOpUAM3aIis aTOMHBIX
opOutaneit, xumuueckas cBs3b ("T " u "', KpaTHBIE CBS3H),
MOJISIpHAsi KOHLIEHTpALUs, CTPYKTYpHas (GopMyia, U3oMepus
(cTpykTypHas, TreoMmeTpuueckas (LUC-TpaHC-U30MEpHs),
TUIBl XHMHYECKUX peakuuid (roMo- U TeTepOreHHbIE,
oOpatuMmble U HeoOpaTHMbIE), pacTBOpPbl (MCTUHHBIE,
JUCIEPCHBIE  CHCTEMBI), KpPHUCTAUIOTUIAPATHI, CTENEHb
JUCCOLIMALINY, 3JIEKTPOJIN3, KPEKUHT, pU(OPMUHT); TEOPUU U
3aKOHBI, 3aKOHOMEPHOCTH, MMPOBO33PEHUECKUE 3HAHUS,
JeXalMe B OCHOBE [OHUMaHHWs NPUUYMHHOCTH H

CUCTEMHOCTH  XMUMHUYECKMX  SIBJIEHUIH,  COBpEMEHHbIE
IpPEJCTAaBICHUs O CTPOCHUM BEIIECTBA HAa ATOMHOM,
MOJIEKYJISIPHOM u HA/IMOJIEKYJISIPHOM YPOBHSIX;

NpeaACTaBJICHUA O MEXaHU3MaX XHMHYCCKUX peaKquI,
TEPMOIANHAMHUYCCKUX U KHHCTUUYCCKHUX 3aKOHOMEPHOCTAX HUX
MMPOTCKAHUA, O XHMHUUYCCKOM PpABHOBCCUH, JUCIICPCHBIX
CHUCTEMaAX, (I)&KTOJ'IOFI/ILICCKI/IC CBCACHHUA O CBOﬁCTBaX,
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cocTaBe, TIONy4YeHWH U 0O€30MacHOM  HCIOJIb30BAHUU
Ba)KHEUIINX HCOPTaHUYCCKUX W OPraHUYCCKHUX BCIICCTB B
ObITY W TPAKTHYECKOW MAEATEIbHOCTH YEJIOBEKa; OOLIMX
HAayYHBIX MNPUHOUIIAX XHUMHUYCCKOTO IMPOHU3BOACTBA (Ha
npuMepe MPOW3BOJACTBA CEPHOM  KHUCIOTHI, aMMHaKa,
MeTaHoJa, epepadoTku HedTH);

- YMCTb IIPOBOJAUTHL PACUCTHI 10 XUMHUYCCKUM (bOpMyHaM u
YpaBHCHUAM XHUMHUYCCKHUX peaKLII/If/’I C HCIIOJIb30BaHUEM
¢u3nveckux BeNWYMH (Macchl, 00beMa ra3oB, KOJIMYECTBA
BEIIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: PaCYeThl 0 HAXOXKJIECHUIO XUMUYECKOU (HOPMYIIbI
BEIIECTBA; pacueThl Macchl (00beMa, KOJIMYECTBa BEIIECTBA)
MPOJYKTA PEAKINH, €CJIU OJTHO U3 UCXOIHBIX BEUIECTB JJAHO B
BUJE pacTBOpa C OINpeAeJIeHHOW MaccoBOW  Jionei
pacTBOPEHHOrO BEIIeCTBA WJIM JAaHO B U30BITKE (MMeeT
MIPUMECH); pacyeThl MAaCCOBOI MM OOBEMHOM JI0JIM BBIXOJ1a
MPOJYKTa peaKkliu; pacueTsl TEIIoBoro 3¢ dexra peakuui,
00BEMHBIX OTHOILIEHUH Ta30B;

- YMETh BBISIBIISITH XapaKTepHbIE MPU3HAKH M B3aUMOCBSI3b
M3YYCHHBIX  TOHSTHUH, TPUMEHSATH COOTBETCTBYIOIIUE
IIOHATUA npu OINMCaHNUu CTPOCHUA u CBOICTB
HCOPTaHUYCCKUX u OpTraHN4YCCKUX BCIIICCTB n nux
HpCBpﬁHICHHfI; BBEISIBJIISITh B3aMMOCBSI3hL XUMHYECKHUX 3HAHUM
C INOHATUAMH U NPCACTABICHUAMU APYIrux MpeaAMETOB JIA
0ojiee OCO3HAHHOTO IMOHWUMAHHS W OOBSICHECHUS CYIIHOCTH
MaTCpraAJIbHOIO0 €AWMHCTBA MHpPA, HUCIIOJLB30BaTh CUCTCMHBIC
XUMHWYCCKUEC 3HAHUA IS0 00BsICHEHUS U MIPOTHO3UPOBAHUA
SIBJIEHW, UMEIOIIHNX €CTECTBEHHOHAYYHYIO MPHUPOTY;

- YMETH HUCITIOJB30BATH HaAaNMCHOBAaHUS XUMHUYECCKUX
COEIMHEHUN MEXIyHApOJHOTO COK3a TEOPETUYECKON |
MPUKIAHON XUMHUH W TPUBUAIbHBIE Ha3BaHUS BEIECTB,
OTHOCSIIIIMXCSA K M3YUYEHHBIM KJlacCaM OpPraHUYecKuX U
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HEOPraHUYECKUX COCTUHEHUMN; HCIOJIb30BaTh XUMHUYECKYIO
CHUMBOJIMKY JUISI COCTaBJCHUS (OPMYNI HEOPraHMYECKHX
BEILIECTB, MOJEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEpHYTHIX,
COKpPAIlIEHHBIX H CKENETHBIX) (OpPMYT OpraHUYEeCKHX
BEILIECTB; COCTABISAITh YPABHEHUS XUMHUYECKUX DPEAKIUU U
pacKkpbIBaTh ux CYLIHOCTb: OKHUCJIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKUHUHU IOCPEACTBOM COCTaBICHUS
AJIEKTPOHHOTO OajlaHca ATHX pPEaKUWi; peakuuil HOHHOTO
oOMEHa TMyTEM COCTABJICHUS HMX IOJHBIX U COKPALICHHBIX
MOHHBIX ypaBHEHWH; peakuuMid THUAPOIM3a, PpeaKuui
KOMIUIEKCO0Opa3oBanus (Ha MpUMepe TUAPOKCOKOMILIEKCOB
MHKa W  aJIOMUHHUS); TOJATBEPXKIaTh  XapaKTepHbIE
XUMHUYECKHE CBOMCTBA  BEILIECTB  COOTBETCTBYHOLIUMU
SKCIIEPUMEHTAMH W 3alUCAMH YpPAaBHEHUN XUMHUYECKHUX
peaxiui;

- yMeTh  KIacCUUIMPOBATH  HEOPraHUYECKUE U
OpraHMYeCKHe  BEIIECTBA U  XMMHUYECKHE  PEaKlUH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHMSI U KPUTEPUH IS
KIacCU(PUKALUM  U3YYaeMbIX  XUMHYECKHX  OOBEKTOB;
XapaKTEepPU30BaTh COCTAB M BAKHEWIIIME CBOMCTBA BEILECTB,
NPUHAUIKAIINX K ONPENEJ]IEHHbIM KjlaccaM W TIpynnam
COCIMHEHUHN (MPOCThIC BEIIECTBA, OKCHUIBI, THUIPOKCHUIBI,
COJIM; YTIIEBOJOPOABI, MPOCThIE A(PUPHI, CIIUPTHI, (HEHOIBI,
QIBJECTUBI, KETOHBI, KapOOHOBBIE KHCJIOTHI, CJIOKHBIE
3(UpBI, KUPBI, YTIEBOIAbI, aMUHBI, aMUHOKUCIIOTHI, OCIKH);
NPUMEHSTh 3HaHHUS O COCTaBe M CBOMCTBaX BEILIECTB JUIS
AKCIIEPUMEHTAJIbHOW TMPOBEPKH THUIOTE3 OTHOCUTEIHHO
3aKOHOMEPHOCTEH IIPOTEKaHUs XUMHUYECKHX pPEAKUUd U
MIPOrHO3UPOBAHUS BO3MOXKHOCTEN UX OCYIIECTBIICHUS;

- YMETh MOJTBEPKAATh Ha KOHKPETHBIX TPUMEPAX XapaKTep
3aBHCHMOCTH PEaKIMOHHOW CIOCOOHOCTH OpraHUYeCKHX
COETMHEHUH OT KPATHOCTH U TUTIA KOBaJIEHTHOM cBsi3u ("0 "
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u ""), B3aMMHOIO BIUSHUS aTOMOB M TpPYIIl aTOMOB B
MOJIEKYJIaX; a TaKXe OT OCOOCHHOCTEH peanuzauuu
pa3IMYHBIX MEXAHU3MOB ITPOTEKAHUS PEaKIU;

- YMETh XapaKTEPU30BaATh 3JEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM H BO30YXIEHHOM COCTOSHHHM) ¥ HOHOB
XUMUYECKUX 3JIeMeHTOB | - 4 mepuonoB Ilepuonuueckoit
cucteMmsl /.M. MenaeneeBa U ux BaJICHTHEIC BO3MOXKHOCTH,
ucnone3ys nonarus "s", "p", "d-smexTpoHHBIE" OpOHTANH,
HHEPreTUYECKUE YPOBHU; OOBACHATH 3aKOHOMEPHOCTH
U3MEHEHMs CBOMCTB XMMUYECKUX JIEMEHTOB U 00pa3yeMbIX

500%04¢ COGI[I/IHeHI/Iﬁ o nepuoaam 1 rpyuniam

OK 02. Ucnonp30BaTh
COBPEMEHHBIC CPE/ICTBA
IOMCKa, aHaJIN3a U
HWHTEpIpeTauy HHHOpMAIIN
1 “H)OpPMAIMOHHBIC
TEXHOJIOTHH JJIS BBIIIOTHEHUS
3aja4 npodeccuoHanbHON
NESITENLHOCTH

B o6s1acTH IEHHOCTH HAYYHOI'0 MO3HAHUS:

- c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKd U  OOILECTBEHHOW MPAKTUKH,
OCHOBaHHOTO Ha Janore KYJIbTYD,

CIIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEpIICHCTBOBAHHUE SA3BIKOBOM W YHUTATEIBCKOU
KyJbTYpbl KaK CpEICTBA B3aUMOJCHUCTBUA MEXKIY
JIOIbMU Y MMO3HAHUS MUDA;

- OCO3HaHHE IIEHHOCTM HAy4YHON JESTEIbHOCTH,
TOTOBHOCTh OCYILIECTBIIATH MPOEKTHYIO it
HCCIIEIOBATENIbCKYIO AESATEIbHOCTh WHIWBUAYAIBHO
U B TPYIIIIE;

OBjaaaenue YHUBEPCAJIbHBIMHU
NMO3HABATEJbHLIMHU IeHCTBUSIMM

B) padora ¢ nHpopmanmeii:

- BIIQJIETh HABBIKAMU TOJYYCHHUS HHGPOPMAIMH U3
MCTOYHUKOB  Pa3HbIX  THUIIOB, CaMOCTOSITEJIBHO
OCYILECTBJIATh IOUCK, AHAJIU3, CUCTEMAaTU3alUI0 U

yueOHBIMU

- yMeTh IUIAHUPOBaThb W  BBINOJHATH XUMHUYECKUUH
AKCIIEPUMEHT (IIPEeBpAICHHs] OPraHUYECKUX BEIIECTB IMPU
HarpeBaHuM, MOJyuYeHUE ITHIICHA U U3YYEHHE €0 CBOWCTB,
KaueCTBEHHbBIC PEaKIIUU Ha albJIETH/IbI, KpaXMal, YKCYCHYIO
KHUCIIOTY; AeHaTypauus OeJIKOB IMpH HarpeBaHUM, I[BETHHIC
peakiuu OETKOB; MPOBOAUTH PEAKIUM HOHHOTO OOMEHa,
ONpEAENATh CpeAy BOJIHBIX pacTBOPOB, KauyeCTBEHHbIE
peakuuu Ha cyibgar-, KapOoHaT- M XJIOPUI-aHHOHBI, Ha
KaTHOH aMMOHUS; pellaTh SKCIEpUMEHTAIIbHBIE 3a/layM I10
temam "Metamiel" u "Hemeramibl") B COOTBETCTBUM C
IpaBWJIaMd TEXHUKU O€30MAaCHOCTH IMpU OOpalleHUH C
BElIECTBAMHU u 71a00paTOPHBIM 000pyAOBaHUEM;
MPEJICTaBIATh PE3YyIbTaThl XMMHUYECKOIO SKCIIEpUMEHTa B
dbopme 3amucH ypaBHEHHI COOTBETCTBYIOIIMX pEaKIUil u
(GbopMyIMpOBaTh BHIBO/IBI HA OCHOBE ATUX PE3YJIbTATOB;

- yYMeTh AaHaIM3UPOBaTh XHMMHUYECKYI0 HH(OpMaIHIO,
MOJIyYaeMYyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
uH(popmanuu, cetb UHTEepHET U Apyrue);

- BJAJETh OCHOBHBIMM METOJAAMHM HAY4YHOI'O I103HAHUs
BEIIECTB U XUMUYECKUX SIBICHUH (HaO0eHne, u3MepeHue,
HKCIEPUMEHT, MOJCTUPOBAHNUE);




UHTEpHpeTannio UHGOPMAIMKA PA3IHMYHBIX BUIOB U
dbopM TpeCTaBICHNUS;

- CO3/1aBaTh TEKCTHI B PA3JINYHBIX OpMaTaxX C yUETOM
Ha3HaueHUs MHPOPMALUU U IEJEBOW ayTuTOPHH,
BBIOMpAasi ONTUMAIBbHYIO (OpPMY TpEACTaBICHUS U
BU3YyaJIU3allUH;

- OLCHUBATH JOCTOBCPHOCTD,
uHpOpMallUK, €€ COOTBETCTBHE
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIONB30BaTh CpeAcTBa HMHM)OPMALMOHHBIX U

JICTUTUMHOCTH
IIPpaBOBbBIM n

KOMMYHHKAIIMOHHBIX ~ TEXHOJIOTUH B  PEIICHUU
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX u
OpraHU3aIMOHHBIX 3a1a4 c COOJII0IEHHEM
TpeOOBAaHUN 3PrOHOMHUKH, TEXHHUKH OC30IaCHOCTH,
TUTUEHBI,  PECypCOCOCpEeKEHUs,  IMPaBOBBIX  H
STHYECKMX  HOPM,  HOpPM  HMH(OPMAIMOHHOM
0€e30I1aCHOCTH;

- BJIaJIeTh HaBbIKAMH PAcTIO3HABaHMSI U 3AIIUTHI
uHpopMannu, UH(HOPMAIIMOHHOMN 0€301MacHOCTH
JUYHOCTH

- YMETh MPOBOJUTH PACUETHI M0 XUMHYECKUM (PopMyiaM U
YpaBHEHUSAM XUMUYECKHX pEaKUuid C HUCIOIb30BAHUEM
(GU3MYECKUX BEJIIMYUH, XapaKTePU3YIONIUX BEMIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 0O0beMa (HOpMabHbBIC
yCIIOBUSI) Ta30B, KOJMYECTBA BEILECTBA; HCIIOIb30BATh
CHUCTEMHbIE XUMUYECKUE 3HAHUS JJI1 MPUHITHUS PEIICHUI B
KOHKPETHBIX  KU3HEHHBIX  CHUTYyallUsiX, CBS3aHHBIX C
BEILECTBAMH U X IPUMEHEHUEM;

- yMETh CaMOCTOSITEJIBbHO IUIAHUPOBaTh M IPOBOJUTH
XUMHUYECKUN SKCTIEPUMEHT (IIOJIy4eHUE U U3YYEHHE CBONCTB
HEOPraHWYECKUX U OPraHMYECKUX BELIECTB, KAYECTBEHHbIC
peakuuy  YIJIEBOJOPOJAOB  PAa3MYHBIX  KJIACCOB U
KHUCIIOPOJCOACPKAIINX OPraHMYECKUX BEIIECTB, PpELICHUE
AKCIIEPUMEHTAIIbHBIX 3a1a4 o pacro3HaBaHUIO
HEOPraHMYECKUX U OPTaHUYECKHX BEIIECTB) C COOIOICHUEM
mpaBmwsl  0e30macHOro oOpamieHuss ¢ BEUECTBAMH U
nabopaTopHbIM  00OpyaoBaHHeM, (OPMYIHUPOBATh IENH

UCCIICIOBaHMs, TPEAOCTAaBIATH B  pa3iInyHoil  dopme
pe3yibTaThl SKCIIEPUMEHTA, aHAIU3UPOBATh U OLIEHUBATh UX
JOCTOBEPHOCTB;

- yMeTb OCYUIECTBIISITh  LI€JICHANpPABICHHBIA  IOUCK

XUMUYECKOW HHGPOPMAIIMK B Pa3JIMYHBIX HCTOYHUKAX
(HayyHas U y4yeOHO-HayyHas JMTepaTypa, CpeICTBa
MaccoBoi wuHpopManuu, ceTb VHTEepHET U JApyTue),
KPUTUYECKH aHAJIM3UPOBATh XHUMUUYECKYI0 HWH(OOpMaIHIo,
nepepadaTbiBaTh €€ M HCIOJb30BaTh B COOTBETCTBHH C
MMOCTaBJICHHOW Y4eOHOM 3a/1auei;

- BJIaJIETh CUCTEMOW 3HAHUHN O METOJaX HAYYHOTO MO3HAHUS
SIBJICHUH TPUPOJIBI, UCTIONB3yEMbBIX B €CTECTBEHHBIX HayKax
H YMEHUSMHA MIPUMEHSTH ITH 3HAHUA npu
AKCIIEPUMEHTAIbHOM  HCCIEAOBAaHUM  BEIIECTB M AJIA
OOBSICHEHUS XHMHYCCKHMX SBIICHMH, HMEIOIIUX MECTO B
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MPUPOAE MPAKTUYECKOM JESITEIbHOCTH YEJIOBEKA U B
IMOBCEAHEBHOM XKU3HU;

OK 04. 3ddextuBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUIEKTUBE H
KOMaHJ1e

- TOTOBHOCTB K CAMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH U
CaMOOIIPEIEIICHHUIO;

-OBJIaJICHUE HaBbIKaMM Y4eOHO-HCCIIE0BATENbCKOM,
IIPOEKTHOM U COLIMAIIBHON JEATEIBHOCTH;
Osaanenue YHHBeEpCaJbHBIMHU
KOMMYHUKATHBHBIMH AeHICTBUAMM:

0) coBMeCTHas1 AeATeIbHOCThD!

- TIIOHMMaTh M MHCIOJb30BaThb IPEUMYILECTBA
KOMaHJAHON ¥ UHJIMBUyaJbHOU paboThI;

- IpPUHHUMATh LEJId COBMECTHOM JEeSATEIbHOCTH,
OpraHU30BBIBATH U KOOPJUHUPOBATH JIEHCTBUS 110 €€
JOCTUKCHUIO: COCTAaBIISITh MiaH JIeHCTBHIA,
pacupenesarb pojaud ¢ y4eTOM MHEHUM Y4YaCTHUKOB
00CyXJ1aTh pe3ylbTaTbl COBMECTHOM pabOThI;

- KOOPJMHUPOBATh U BBINOJIHATH PabOTy B YCIOBMSIX
peaJbHOTO, BHUPTYaJbHOTO W KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYWIECTBJIATH  IO3UTHUBHOE  CTPATErHYECKOE
MOBEICHNE B pA3JIMYHBIX CUTYyallUsX, HPOSABIATH
TBOPYECTBO U BOOOpakeHUE, OBbITh MHUIIMATHBHBIM
OBiajgeHne yHHBEpPCAJIbHBIMH PeryJsiTHBHBIMHU
JeliCTBHSIMU:

I') IPUHATHE ce0sl M APYTUX JIIO/eii:

- NIPUHUMAaTh MOTHBBI U apryMEHTBl JPYTUX JIIOAEH
IIPYU aHAJIMU3€E PE3YJIbTATOB AEATEIbHOCTH;

- IPU3HABaTh CBOE NPaBO U MPABO JPYTUX JIIOJEH Ha
OIINOKH;

- pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU
JIPYroro 4egoBeKa;

- yMeTh IUIAHUPOBaTb W  BBIIOJHATH XMMHYECKUU
HKCHEPUMEHT (IPEBPALIEHUs OPraHUYECKUX BEILECTB MpHU
HarpeBaHuy, NOJy4YEHUE ITUIECHA U U3YYECHUE €r0 CBONCTB,
KAaueCTBCHHBIC PEAKLIMK HA aJIbIETUbI, KpaxMajl, YKCYCHYIO
KUCJIOTY; JieHaTypalus OelKOB NpH HAarpeBaHUM, LIBETHBIE
peakuuu OEnKOB; MPOBOAUTH PEAKIMM HOHHOIO OOMeEHa,
ONpEAEIATh CpeAy BOJIHBIX pacTBOPOB, KauyeCTBCHHbIE
peakuMu Ha cyibhaT-, KapOOHAT- M XJOPHJI-aHUOHBI, Ha
KAaTHOH aMMOHUS; pellaTh SKCIIEPUMEHTAJIBHBIE 3aa4yM I10
temam "Meramael" u "Hemeramisl") B COOTBETCTBHHM C
IpaBWJIaMd TEXHUKU O€30MACHOCTH IpU OOpalleHUH C
BELIECTBAMHU u 71a00paTOPHBIM 000pyAOBaHUEM;
IPEJCTaBIATh PE3YyIbTaThl XMMHUYECKOIO SKCIIEPUMEHTA B
dbopme 3amucu ypaBHEHHI COOTBETCTBYIOIIMX pEAKIUH U
(GopMyJIMpOBATH BBHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;
-YyMETh  CaMOCTOSITENIbHO  IUJIAHUPOBAaTh U  MPOBOJUTH
XUMHUYECKHH 3KCIIEpUMEHT (TOTYy4eHHE U U3yUeHHE CBOWCTB
HEOPraHMYECKUX M OPraHMYeCKHUX BEIIECTB, KaUECTBEHHbIE
peakuuu  YIrJaeBOJAOPOJOB  Pa3IMYHBIX  KJIAcCOB U
KHCIIOPOJICO/IEPKALUX OPTaHUYECKUX BEIIECTB, pEIICHHE
AKCIEPUMEHTAIbHBIX 3a1a4 o pacrno3HaBaHUIO
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB) ¢ COOII0IEHUEM
npaBuil  Oe3omacHOro oOpamieHust C  BELeCTBAMU U
nabopaTopHbIM  00OpyJOBaHUEM, (OPMYIMPOBATH LIEIH
UCCIICIOBAaHMs, TPEAOCTAaBIATH B  pa3iIn4yHoOil  (opme
pE3yJIbTaThl 3KCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh MX
JIOCTOBEPHOCTB;
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OK 07. CogelicTBOBaTh
COXPaHEHHIO OKPY>KAIOIIEH
Cpenbl, pecypcocOepekeHHUIO,
MPUMEHSTH 3HaHUS 00
M3MEHEHHUHU KJIMMaTa,
MPUHIUITBI OEPEHKIINBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JICCTBOBATh B UPE3BbIYaNHBIX
CUTYyaLUsAX

B o6s1acTH 3K010rMYECKOr0 BOCIIMTAHHUS:

- cpOpMHPOBAHHOCTh OSKOJOTUYECKOH KYIBTYpHI,
NOHMMAHHUE BIIMAHUSA COLUAIbHO-DPKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOIHON U COUUAIBHOU
cCpedpl,  OCO3HaHWE  TJ00aTBHOIO  XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

- IUIAHUPOBAaHHE M OCYLIECTBIICHUE JCHUCTBUN B
OKpYKaloIlle Ccpefe Ha OCHOBE 3HAHUA Leleu
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENpPUATHE EHCTBUM, MPUHOCALIUX Bpex
OKpY’Karolllen cpeae;

- yMEHHE [MpPOTHO3HPOBaTh  HEOIArONpUsATHBIC
SKOJIOTUYECKHE MOCIEACTBUS  MPEANPUHUMAEMBIX
JIEMCTBUM, IPEAOTBPALLATh UX;

- paclIMpEeHue OMbITa AEATEIBHOCTH IKOJIOTHYECKOMN
HaIlpaBJIECHHOCTH;

- OBJIaJICHUE HaBBIKAMHU y4eOHO-HUCCIIeIOBATEIBCKOM,
HpOGKTHOfI n COI.IPIaJ'ILHOﬁ ACATCIBbHOCTHU

- chopMupoBaTh  TPEICTABICHHUS: O  XUMHYECKOU
COCTABJIAIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MUpa, POJIU
XMMUU B TIO3HAHUM SIBJICHUW TNPHUPOJBI, B (HOPMHUPOBAHUU
MBIIUICHUSI U KYJIbTYPbl JHYHOCTH, €€ (DYHKIMOHAIHHOU
IpPaMOTHOCTH, HEOOXOAMMOW Ui PEIICHHs MPaKTHYECKUX
3aJa4 ¥ KOJOrMYECKU 00OCHOBAHHOI'O OTHOILEHHS K CBOEMY
3I0POBBIO U IPUPOJIHOM CPELE;

- YMETb cobiroaTh IIpaBUIIa HKOJIOTHYECKU
1esecoo0pa3Horo  TMOBEACHUST B ObITY U TPYIOBOM
JEATEIIBHOCT B LEISX COXPAaHEHUS CBOETO 310pOBbI H
OKpYXKarollled NPUPOJHOW Cpelbl; Y4YUTHIBaTh ONACHOCTh
BO3/JECHCTBUS Ha )KUBBIE OPIaHU3MBbI OIIPEJIEIICHHBIX BEILIECTB,
IIOHMMasl CMBICI II0Ka3aTels MpEeAesIbHOM JOIyCTUMOMN
KOHLIEHTPAaLUu;

- YMETb IPOTHO3MpOBATh, AHAIM3UPOBATh U OLEHUBATh C
HNO3ULMNA  3KOJIOTUYECKOH  0e30IacCHOCTH  IOCIEICTBUSA
OBITOBOM M IPOU3BOJACTBEHHON JESITEIbHOCTH YEIOBEKa,
CBSI3aHHOW ¢ mepepabOTKOM  BEIIECTB; HCIOJIb30BATh
MOJIyYCHHBIE 3HAHUA I NPUHATHS TPaAMOTHBIX pELICHUUN
po0JIeM B CUTYalMSIX, CBSI3aHHBIX C XUMHEH;

- YMETb OCO3HAaBaTb OIIACHOCTb BO3JECUCTBUS Ha JKHBBIC
OpraHu3Mbl OINPCACICHHBIX BCIICCTB, IIOHUMAasd CMBbICII
MIOKa3aTessl IPEeAebHOM JIONYCTUMOW KOHLEHTpaluu, W
MOSICHATh Ha NpUMEpax CHOCOObl  YMEHBIIEHHUS U
MPEIOTBPALICHUS] UX BPEIHOTO BO3JCHCTBHS HA OPraHU3M
4eJI0BEKa

IIK 1.1. BeImosHATE
MOATOTOBUTENBHBIC PAOOTHI
IIPU TPOU3BOICTBE KAMEHHBIX
pabort

1) c(hOpMUPOBAHHOCTH MPEJICTABICHUN: 0
XMMHYECKOW COCTaBIISIFOIIEH €CTECTBEHHOHAYYHOM
KapTUHbI MHPA, POJM XMMHUU B MO3HAHWM SIBJIECHUU
npUpo/ibl, B GOPMUPOBAHUN MBILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIHMOHAIBHONH TPaMOTHOCTH,
HEOOXOAMMOM JUIsl PEHICHHUS] MPAKTHYECKUX 33134 |

Haxoaute B3aMMOCBSI3b MEXKIYy OPTraHHYECKUMHU
BEILIECTBAMM, peIIaTh MIPAKTUYECKNE 3a1aHHUSL.
CocraBieHrEe ypaBHEHUN XUMUYECKUX PEAKIUHN C yHaCTHEM
IIPOCTHIX U CIIOKHBIX HEOPIaHMYECKUX BELICCTB.
CocraBiieHHE TIOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX
(bopMys1 OpraHNYEeCKUX BEIIECTB OTJEIBbHBIX KJIaCCOB,
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IIK 1.2. IIponsBoauth ooOmue
KaMeHHbIE paboThI pa3IMyHON
CJIOKHOCTH

IIK 1.4. BeimoassTh
MOHTa)KHbIE PabOTHI MIPH
BO3BEJCHUU KUPITUYHBIX
37aHU I

[IK 1.5. IIpousBoauTh
TUAPOU3OISAIIMOHHBIE PAOOTHI
MIPHU BBITIOJIHEHUH KaMEHHOM
KJIaJIKH

9KOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIICHUSI K CBOEMY
3II0POBBIO M IPUPOTHON CpeIe;

2) BIIaJIeHUE CUCTEMON XUMHUUYECKUX 3HAHUH, KOTOpast
BKJIIOYAET: OCHOBOIIOJIararolme HOHSITUS
(XMMUYECKUI1 37IEMEHT, aTOM, JIEKTPOHHAasi 000104Ka
aToma, s-, P-, d-3JeKTpOHHBIC OPOUTATIH ATOMOB, HOH,
MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPUIIATEIILHOCTD,
CTENEHb OKHUCIICHUS, XHUMHUYECKass CBA3b, MOJIb,
MOJIIpHasi Macca, MOJISIPHBIM 00BbeM, YriepoaHbIN
cKeneT, (yHKIMOHANbHAs  Tpynma,  pajuKkal,
U30MEpUs,  HM30MEphl,  TOMOJOTHYECKUI  psij,
TOMOJIOTH, YTIJ1€BOJOPO/IbI, KHUCIIOpOJI- U
a30TCOJEpIKAIllMe  COCIMHEHHUs,  OMOJIOrMYecKU
aKTHUBHbIE BellecTBa (YIJEBOMBI, JKUPBIL, O€NKu),
MOHOMED, MOJIUMED, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJIMHEHMS,
KPUCTAJIMYECKAsT pelIeTKa, THUIbl XUMHUYECKHX
peakuuii (OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE, IK30-
U DSHAOTEpPMHUYECKHE, DPEaKLUU HOHHOIO OOMeHa),
pacTBop, AIIEKTPOJIUTHI, HERJIEKTPOJIUTHI,
IIEKTPOJINTUYECKAsT ~ TUCCOLMALINS,  OKHUCIIUTEIND,
BOCCTAHOBUTENb, CKOPOCTh XWMHUYECKOW pEaKIuH,
XMMHUYECKOE PAaBHOBECHE), TEOPUHU U 3aKOHBI (Teopus
XUMHYECKOT'0 CTPOEHUSI OpraHN4ecKuX BemecTs A.M.

Bbytneposa, Teopus AIEKTPOJIUTUYECKON
JIUCCOITAITHIH, MEPUOTNYECKU I 3aKOH JN.
MeHnneneena, 3aKOH COXpaHEHUs MAacchbl),
3aKOHOMEPHOCTH, CHMBOJIMUYECKHH SI3bIK XHMHH,
dakToNIOTMUECKHEe CBENIEHUSI O CBOWCTBAX, COCTaBe,
MOJTY4YCHU N H 0e30macHOM HCIIOJIb30BaHUH
BAKHEUILIMX HEOPraHUYECKUX U  OpPraHUYEeCKUX

B€OICCTB B 6BITy n HpaKTquCKOfI JACATCIIBHOCTH
YCJIOBCKA,

UCIIONIBb3Ys MX HA3BAHMS [10 CUCTEMAaTUYECKOU U
TPUBHUAJILHOM HOMEHKJIATYpE.

CocTaBnaTh ypaBHEHUN XUMUUYECKUX PEAKLUN C y4aCTHEM
OpraHUYEeCKUX BEIECTB HA OCHOBAaHUU UX COCTaBa U
CTPOCHHSL.

W nenTtudunmupoBats OpraHMuECKUX BEIIECTB, UX 3HAYCHUE U
IIPUMEHEHNE B OBITOBOW U IIPOU3BOACTBEHHON
JESATCIIBHOCTH Y€JI0BEKA.

Pemenne npakTuKO-OpMEHTUPOBAHHBIX 3alaHU HA aHAIN3
(bakTOpOB, BIUAIOLIMX HA U3MEHEHUE CKOPOCTH XUMHUYECKON
peaxkuuu.

HccnenoBanue CBONCTB pacTBOPOB.

YMeThb OLleHUBaTh MOCIEACTBUS OBITOBON U
IIPOU3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKA C TIO3ULMH
HKOJIOTUYECKOM O€30MacCHOCTH.

13




3) c(hOpMUPOBAHHOCTh YMEHUHI BBISIBIIATD
XapaKTEepHbIe MPU3HAKU U B3aUMOCBSI3b M3Y4YEHHBIX
MOHATUM, TNPUMEHATH COOTBETCTBYIOIINUE IOHATHS
IIPU OIMCAHUM CTPOEHMSI U CBOWCTB HEOPraHUYECKHUX
U OpPraHMYeCKMX BEUIECTB M UX NPEBpAILCHMII;
BBISIBJISITH  B3aUMOCBSI3b  XMMMUECKHUX 3HAHUH ¢
MOHATUSAMHU u MIPEICTABIICHUSIMHU JIpYTUX
€CTECTBEHHOHAYUYHBIX IIPEIMETOB;

4)  chopMHpPOBAHHOCTH YMEHHMH  HCIOJIb30BATh
HaVMEHOBAHMS XUMHUYECKHUX COCIMHEHHUU
MEXIYHAapOJAHOIO  COI03a  TEOPETHYECKOM U
IPUKIAJHOM XWMHHM W TPUBHAIBHBIC Ha3BaHUA
Ba)XHEHIINX BELIECTB (ITUJIEH, alleTUJICH, TIIMLIEPHH,
¢denon, Gpopmanbaerun, yKCycHass KUCIOTa, TIHINH,
yrapHblii Tra3, yIJIEKMCIBIA a3, aMMHakK, raileHas
W3BECTh, HEralleHas W3BECTb, IHTbEBAs cola M
JpPYTuX), COCTaBIATh (POPMYJIBI HEOPraHUUECKUX U
OPraHMYECKHX BEIIECTB, YPAaBHEHUS XUMHUYECKHUX
peakuuid, OOBACHATH WX CMBICH; TOATBEPXKAAThH
XapakTepHble XUMHUYECKHE CBOMCTBAa  BEIIECTB
COOTBETCTBYIOIIMMHU DJKCIEPUMEHTAMU U 3alUCIAMHU
YPaBHEHUN XUMUYECKUX PEAKLUH;

5) copMHpPOBAHHOCTH YMEHUH yCTaHABIUBATb
NPUHAJIEKHOCTh HM3YYEHHBIX HEOPraHWYEeCKUX W
OpPraHMYECKUX BEILECTB K ONPEJEIECHHBIM KJlaccaM U
rpynmnaM COeJUHEHHH, XapaKTepu30BaTh UX COCTaB U

BayKHEHIIIME CBOMCTBA,; ONPEAEIIATH BUJIBI
XUMHUYECKUX  CBsi3eM  (KOBajJeHTHas,  WOHHAs,
MeTaJnJyecKkas, BOJIOpO/IHAs), THUIBI
KPHUCTAJUIMYECKUX peleToK BEIIECTB;

KJ]aCCI/I(bHHHPOBaTB XUMHUYCCKUC PCAKIINH,

6) BJIaACHUC OCHOBHBIMU MCTOAAMU HAYYHOI'O
IIO3HAaHUs BCIIICCTB n XHUMHUYCCKHUX SIBIICHUH
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(mabmroieHue, HU3MepeHue, 9KCIIEPUMEHT,
MO/ICJIMPOBAHUE);

7) chOpMHUPOBAHHOCTb YMEHHMH NMPOBOAUTH PACUETHI
N0 XUMHUYECKHM QopMmyraM U  ypaBHEHUSIM
XUMHUYECKHX  peaKIui c UCIOJIb30BaHUEM
(1)I/I3I/I‘-IGCKI/IX BCJIMYHMH, XapaKTCPUIYIOIIUX BCIICCTBA
C KOJIMYECTBEHHOM CTOPOHBI: Macchl, o00bema
(HOpMaJIbHBIE YCIIOBHS) Fa30B, KOJIMYECTBA BEILIECTBA;
UCIOJIb30BaTh CHUCTEMHbIE XMMUYECKHE 3HAHUA IS
IIPUHATHA peHICHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX
CUTyallUsX, CBA3aHHBIX C BEIIECTBAMM U MX
IMPUMCHCHUCM,

8) chopMuUpPOBaHHOCTH YMEHHMM IUIAHHPOBATH W
BBITMIOJHSATH XUMHYECKUN AKCIIEPUMEHT
(mpeBpamieHusi ~ OPraHUYECKHUX  BEIIECTB  TIPHU
HarpeBaHUM, MOJIyYEHUE STUJIIEHA M HM3yUYEHHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pPEAKIUH Ha aJbJICTH[IB,
KpaxMaJl, YKCYCHYIO KHCIIOTY; JeHaTypalus OelKoB
OpY HarpeBaHUM, LBETHbIE pEaKkIUH OeNKOB;
IPOBOAMTH PEAKIIMM MOHHOIO OOMEHa, ONpeAessiTh
Cpeay BOAHBIX PaCTBOPOB, KAUECTBEHHbIE PEAKLIUHU Ha
cynbdart-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOH
aMMOHWUS; pellaTh 3KCIEePUMEHTAIbHBIE 3a7audl 110
temaMm "Metains" u "Hemeramibl") B COOTBETCTBUH
C IIpPaBUJIAMHU TEXHUKHU O€30M1aCHOCTH NP 0OpaIleHUH
C BEIIeCTBaMU U JIabOpaTOpHBIM 000pYAOBaHUEM;
MPEJICTaBISTh pe3yJbTaThl XMUMUYECKOTO
JKcliepuMeHTa B ¢GopMe 3alHucu  ypaBHEHHH
COOTBETCTBYIOLIIMX peakuuid U  (GOpMYJIHpOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

9) cdhopMHPOBAaHHOCTh YMEHHS aHAIU3UPOBATH
XUMHUYECKYIO0 HH(POPMAIIHIO, TOTYyYaeMYyI0 U3 Pa3HbIX
VCTOYHUKOB (Cpe/ICTB MaccoBOil MH(pOpMalNU, CETh
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WuTtepHeT u apyrue);

10) chopmMupOBaHHOCTH YMEHUH COOIIOIATH MPaBHUIIa
9KOJIOTUYECKH 11€7IECO00Pa3HOr0 OBEJEHHUS B OBITY U
TPYAOBOM AESITEIBHOCTH B LIETSAX COXPAHEHUS CBOETO
300pOBbsl M OKpYXarolleld HpUPOAHON Cpeabl;
YUUTBHIBaThb ONACHOCTb BO3JEHUCTBUS HAa JKUBBIC
OpraHu3Mbl  OIPENEJIEHHBIX  BEIIECTB, IOHUMAs
CMBICJI ~ IIOKa3aTeslsd  IPEACNIbHOW  JOIYCTUMOM
KOHIICHTPALUY;

11) nns  oOydaomuxcs ¢  OrpaHMYEHHBIMU
BO3MOXKHOCTSIMA ~ 3JI0POBBSI:  CPOPMUPOBAHHOCTH
YMEHHUSI IPUMEHSTH 3HAHHS 00 OCHOBHBIX JOCTYITHBIX
MeTOodaX ITO3HAHMS BEIICCTB U XUMHUYCCKUX SBJICHHIA;

12) nns ciemblXx M CIA0OBHIALINX OOYYArOIIMXCS:
c(hOpPMHUPOBAHHOCTH YMECHHSI UCIIOJIb30BATh PEIbePHO
TOUCUHYIO0 cucteMy ob6o3Hauenuit JI. bpaitna s
3alUCU XUMHYECKUX (POPMYIL.
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJILHOM

JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Bun yueOHo# padoThl

O0BeM B yacax

O0bem o0pa3oBaTe1bHON NPOrpaMMbl JUCHHUILINHBI 72
B T.4.

OcHoBHOE coep:KaHue 64
BT. U..

TEOpEeTUICCKOe 00yICHHE 30
MPAKTUYECKHE 3aHITHS 24
J1a00paTOPHBIE 3aHIATHS 10
IIpodeccuonaIbHO-OpMEHTHPOBAHHOE colep:KaHue (copepKaHue 5
NPUKJIATHOTO MOIYJIs)

BT. 4..

TEopeTHYecKoe 00yJIeHne 2
MPAKTUYCCKHUE 3aHATHSI 4
IIpoMeskyTouHasi aTTecTanus (3a4eT) 2
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2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), OB LeM 1ACOR dopmMupyembie
pa3aesioB U TeM JadopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHONH MOY./Ib KOMIIEeTeHIIH U
1 2 3 4
OcHoOBHOE coepKaHue 64
Pasjnen 1. OcHOBBI CTPOeHMS BellleCTBA 6
Tema 1.1. OcHOBHOe coep:kaHue 4 OK 01
Crpoenue aToMOB
XUMHYECKHIX Teopernueckoe o0y4yeHune 2
3JIEMEHTOB U _ _
npupona CoBpeMeHHast Mojelb CTpoeHuss atoma. CHMBOJIMYECKHH S3BIK XUMHUU. XUMHUYECKUM DIIEMEHT.
XHMP9ECKOi DOnekTpoHHas KoHurypamnus aroma. Knaccudukamuss XUMHUECKUX DJIEMEHTOB (S-, P-, d-?J'IeMeHTBI).
CRSI3H BasleHTHBIE ~ 3JIEKTPOHBL. BaneHTHOCTS. OnexTpoHHas  OpUpoJa  XUMHUYECKOH CBS3U. 2
DNEeKTPOOTPUIIATEILHOCTh. BUIbl XMMHUYECKOW CBsA3M (KOBAJICHTHAs, WOHHAs, MeTaJNTHYecKas,
BOJIOPOJTHAS) U CITOCOOBI €€ 00pa30BaHUS
IIpakTHyeckne 3aHATHSA 2
Pemenne 3amaHuii Ha HMCHOJB30BaHUE XUMHUYECKONM CHMBOJMKM W Ha3BaHUW COEJUHEHUN 10
HOMEHKJIAType MEXIYHAPOIHOIO COX03a TEOPETUYECKON U TPUKJIAHON XUMUH U TPUBUAJIBHBIX Ha3BaHUI
JUISL COCTABIIEHUSI XUMUYECKHX (POPMYIT IBYXaTOMHBIX COSAMHEHUN (OKCHUIOB, CYIb(UIO0B, THIAPHIOB U
T.I1.) ¥ IPYTUX HEOPTAaHUYECKUX COCTMHEHHUH OTICIbHBIX KJIACCOB. 2
[IpakTHueckue 3aaHusl Ha YCTAHOBIIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U
MEPUOINYECKIM HU3MEHEHHEM CBOMCTB XUMHUYECKHX JJIEMEHTOB U WX COCIMHEHHH B COOTBETCTBHH C
nosnoxenueM [lepuoanueckon CuCTEMBI.
Tema 1.2. OcHoBHOe coJiep:kaHue 2 OK 01
[Tepuoanueckuit OK 02
3aKk0H ¥ Tabmuma | IIPAKTHYECKHE 3aHATHS 2
.. Menneneera y
[Tepuoanueckas cucrema xumuueckux aneMeHToB .M. MenaeneeBa. @u3nueckuii CMbICI 5

[Tepuoanueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUST CBOMCTB XUMHUUYECKHUX
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3JIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKCHUEM
XUMHUYECKOTO AieMeHTa B [lepronnueckoii cucremMe. MUpoBO33peHUYECKOE M HAYYHOE 3HAYCHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJIEMEHTOB.

Perrenue npakTuKoO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepU3AIUI0 XUMUYECKUX
371eMeHTOB «MeTauTn4ecKue / HeMeTaUIMYeCKUE CBOMCTBA, JIEKTPOOTPUILIATEIILHOCTh XMMHUYECKUX
3JIEMEHTOB B COOTBETCTBUU C MX 3JCKTPOHHBIM CTPOCHHUEM U MOJI0KEHUEM B MIEPUOIUUECKOIN CUCTEME
XUMu4YecKux djemenToB .M. MenaeneeBay

Paznen 2. Xumndeckue peakinuu 10
Tema 2.1. Tunst OcHoBHOe coJep:kaHue 4 OK 01
XUMUYECKUX
peaxii Teopernueckoe o0yyenune 2

Knaccugukanus v TUIIBI XUMHUUECKUX PEAKLUI C yyacTHEeM HeopraHuyeckux BemiecTB. CocTaBiieHUe

yYpaBHEHHUN peaKlUi COeUHEHUS, PA3JI0KEeHUsI, 3aMEIICHHs, OOMEHa, B T.4. PEaKIMi TOPEHUsI,

OKHCJICHUS-BOCCTAHOBJICHHUSI.

VYpaBHeHUsI OKUCIEHUSI-BOCcCcTaHOBNIEHUS. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb. 2

CocraBieHue 1 ypaBHUBAaHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMA METOAOM 3JIEKTPOHHOTO

Oananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B IPUPO/IE, IPOM3BOACTBEHHBIX IIpoOLIeccax U

KHU3HEIEATEIIBHOCTH OpraHU3MOB

IIpakTH4eckue 3aHATHSA 2

KonnuectBeHHble OTHOLIEHUS B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U PacdeThbl IO

YPAaBHEHUSIM XUMHUYECKMX peakuui. Moib Kak eIuHuIa KOJIMYECTBa BellecTBa. MolsipHas Macca.

3aKOHBI COXPAaHEHHUs Macchl M 3HEpruu. 3akoH ABoraapo. MousspHelii 00beM ra3oB. OTHOCHUTENbHAS 2

IUIOTHOCTH ra3oB. PacyeTsl Mo ypaBHEHUSM XMMHUYECKMX PEaKLUH C MCIOJb30BaHHEM Macchl, 00beMa

(HOpMaJibHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEILIECTBA
Tema 2.2. OcHOBHOe coep:kaHue 4 OK 01
DNEKTPOIUTHUECKA OK 04
g quccormarus u - | Teopernyeckoe o0yyeHue 2
MOHHBINA 00OMEH

2
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Teopus anekTposuTUdYeCKO aucconnanuu. MoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHI. Peakiuu MOHHOTO
obmena. CocTaBiieHHE peaklUil MOHHOrO OOMEHa IyTeM COCTAaBJIEHUS UX IOJIHBIX U COKpAIIEHHBIX
HMOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peaKIIMU. 3aJaHUsI HA COCTABJIIEHUE HOHHBIX PeaKIuil

JlaGopaTopHble 3aHSITHSI 2

JlaGopaTopHas pabota “THITbl XUMHUYECKUX PEaKIIhii”.

HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY HCXOJHBIX U 00pa3yIOIIMXCS BEIIECTB) U IPU3HAKOB 9

XUMHUecKuX peakuuid. [IpoBenenue peakiuit HOHHOTO OOMEHa, OMpe/iesieHNne CPeIbl BOJAHBIX

pacTBOpoOB. 3a/1aHNs HAa COCTABICHUE HOHHBIX PEaKIMUi
KonTtpoibHasn

CrpoeHue BeliecTBa U XUMUYECKUE PEAKIIUU 2
padora 1
Pasznea 3. CTpoeHue U CBOICTBA HEOPraHUYECKHUX BELIECTB 16
Tema 3.1. OcHOBHOe coiep:KaHue 4 OK 01
Kiaccudukanms, OK 02
HOMEHKIIATYpa 1 Teopernueckoe o0yueHue 2 MK 1.1
CTpOCHHE - . K 1.2
HEOpTaHHYECKHX peaMer Heopranuueckoil xumuu. Knaccuduxanust Heoprannueckux Bemiects. [IpocTeie u cioxHbIe
BEIECTR BeriecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BELIECTB (OKCUIBI, THAPOKCUIBI, KUCIOTHI, COM). B3aumocss3pb

HEOpPraHMYECKUX BeIIeCTB. ATperatHble cocTosiHus BeuecTBa. Kpucrannuyeckue u amopdubie

BelecTBa. TUIBI KPUCTATTUYECKUX PEIIETOK (aTOMHAsl, MOJICKYJIsIpHAs, MOHHAS, METAJIITNYecKasi). 2

3aBUCUMOCTh (PM3UUYECKUX CBOWCTB BEUIECTBA OT TUIA KPUCTAIIINYECKON PEIIETKU. 3aBUCHMOCTb

XMMHYECKON aKTUBHOCTH BEUIECTB OT BU/Ia XUMHUYECKON CBSA3HM U TUIA KPUCTAUINYECKON PEIIETKH.

[IprurHbI MHOrOOOpa3us BEIIECTB

IIpakTHyeckue 3aHATHSA 2

Homenknarypa HeopraHMYeCKMX BEIIECTB: Ha3BaHUE BEIECTBA UCXOMS U3 UX XUMHUUYECKON (hOPMYIIbI

WJIM COCTaBJIEHWE XUMHUUYECKOM (POpMYJIbl UCXOS U3 Ha3BaHUS BELIECTBA 10 MEXTYHAPOIHOM

(MIOITAK) nnu TpuBHaJIbHON HOMEHKIIATYPE. 2

Pemenne mnpakThyeckux 3aJaHUN IO KiIacCU(PHUKAIMU, HOMEHKJIAType M XHUMHYECKUM (opmynam
HEOPraHMYECKUX BELIECTB Pa3JIMYHBIX KJIaccoB (yrapHblii ra3, YIVIEKMCIBIM Ta3, aMMHaK, ranieHas
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W3BECTh, HETallleHas! N3BECTh, MUTHhEBAs COAA U JPYTUX): HA3BIBATh U COCTABIATH (DOPMYIIBI XUMUYIECKUX
BEILIECTB, ONPEIEIATh MPUHAIICKHOCTD K KJIaccy.

HcTounnku XumMudeckoi nHpopMaIuu (CpeicTB MacCoOBOM MHpopMaIuu, ceth HTepHET U IpyrHe).
[Touck nHpopManuu 1Mo Ha3BaHUSAM, UACHTU(PUKATOPAM, CTPYKTYPHBIM (opMmyIam

Tema 3.2. ®usuko-| OcHOBHOE coiep:kaHue OK 01
XUMHUYECKHE OK 02
CBOMCTBA Teopernueckoe o0yueHune MK 1.1
HEOPTraHUYECKHUX . K 1.2
p— Mertamnel. O0mme ¢usznyeckue M XUMHUYECKHE CBOMcTBa MeTaisioB. CriocoObl monyueHus. 3HaYeHHE

METAJUIOB M HEMETAJUIOB B IPHUPOJAE M JKU3HEAEATEIbHOCTH 4eloBeKa U opraHusmon. Koppozus

METAJUIOB: BUJIBI KOPPO3HUH, CIIOCOOBI 3aIIIUTHI METAJUIOB OT KOPPO3UHU

Hemeramner. OOmme ¢usnyeckne M XUMHUYECKHE CBOWCTBA HEMETAJUIOB. THIIUYHBIE CBOWCTBA

HemetaioB IV— VII rpynn. Knaccudukanus u HoMeHKI1aTypa coelMHeHUI HeMeTaioB. KpyroBopoTsl

OMOTEHHBIX IIEMEHTOB B TIPUPO/IC

XUMHUECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKHX BEIIECTB (OKCHJIOB, THIPOKCHIOB, KHCIIOT,

cosied u Jip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB IPOCTHIX BEIECTB, BOJAOPOAHBIX COSAUHEHUH,

BBICIINX OKCHJIOB U TUAPOKCH/IOB

IpakTHyeckue 3aHATHSA

CocraBieHre ypaBHEHMH XUMHUYECKHX PEaKIUi C y4acTHeM MPOCTBIX U CIOXHBIX HEOPraHWYECKHUX

BEIIECTB: METANIOB M HEMETAJUIOB; OKCHJIOB METAJIOB, HEMETAIUIOB M aM(OTEpHBIX 3SJIEMEHTOB;

HEOPraHMYECKUX KHUCIIOT, OCHOBaHMW M aM(OTEpPHBIX THAPOKCHUIOB; HEOPraHWYECKUX COJeH,

XapaKTEePU3YIOLIUX UX CBOMCTBA.

Pemienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha CBONCTBA, COCTaB, MOJy4YEHHE U

0e30macHOe WCIIONIb30BaHUE BAKHEHIINX HEOPTraHWYECKHX BEHIECTB B OBITY M TPAKTUYECKOM

JeSITebHOCTH YeJIOBEKa
Tema 3.3. OcHoBHOe coep:kaHue OK 01
Nnentuduxanus OK 02
HEOPraHUYECKUX JlabopaTopHble 3aHATHS OK 04
BEIIECTB

JlabopaTtopHas pabota «aeHTHhUKAINS HEOPTAaHUIECKUX BEIIECTBY.
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Pemrenue sKkcriepUMEHTANbHBIX 3a/ad MO XUMHUYECKUM CBOWCTBAM METAJIOB M HEMETAJJIOB, IO
pacro3HaBaHUIO U MOTYYSHHUIO COSAMHEHUN METAIJIOB U HEMETAJIIOB.

WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HUCIHOJIb30BAaHUEM HX (DU3MKO-XUMUYECKUX CBOMCTB,
XapaKTepHBIX KAaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyiabdar-, kapOOHAT- U XJIOPHI-
AQHUOHBI, HA KATUOH aMMOHUS

KonTpoibHasn
padora 2

CBolicTBa HEOPraHUYECKUX BEILIECTB

Pazpen 4.

CTpoeHue u CBOMCTBA OPraHUYEeCKHUX BelIECTB

24

Tema 4.1.
Kiaccudukanms,
CTPOCHUE U
HOMEHKJIaTypa
OpPraHUYeCKUX
BEIIIECTB

OcHOBHOe coiep:KaHue

Teopernueckoe o0yueHue

[TosiBnenue u pa3BUTHE OpraHMYecKol XUMUM Kak Hayku. [Ipenmer opranndeckoit xumun. Mecto u
3HAYEHUE OPraHUYECKOU XMMHH B CUCTEME €CTECTBEHHBIX HayK.

XUMHUECKOE CTPOCHUE KaK HOPSJI0K COEAMHEHHMs aTOMOB B MOJIEKYJIE COIVIACHO MX BAaJIEHTHOCTH.
OcCHOBHBIE TIOJIOKEHUS TEOPUU XMMHUYECKOTO CTPOCHMsI opraHuyeckux coenuHeHuir A.M. bytieposa.
VYriuepoaHblii CKENET OPraHUYeCKOM MOJIEKYJbl. 3aBUCHUMOCTb CBOMCTB BEILIECTB OT XUMHUYECKOTO
CTpOEHUS MOJIEKyJ. MI3oMepusi U U30MepHI.

[Tonatne o ¢yHxkuuoHaneHOW rpynne. Panukan. IlpuHnunsl kinaccuuUKanuyd  OpraHUYECKHX
coequHeHn. Mex1yHapo/iHasi HOMEHKJIaTypa U MPUHIIUITBI HOMEHKJIATYpbl OPraHU4eCKUX COSTUHEHUI.
[Tonsatue 00 azoTcoAepKaIUX COCAUHEHUAX, OMOIOrMYECKH aKTUBHBIX BEIleCTBax (yIJIeBOJaX, JKUPaX,
OenKax M Jp.), BBICOKOMOJIEKYJIIPHBIX COETUHEHUSIX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)

HpaKaneCKue 3aHATHSA

HomeHnknatypa opraHM4YecKMX COEIMHEHHMH OT/ENbHBIX KJIACCOB (HACBHIIIEHHBIE, HEHACBHIIIEHHBIE U
apOMAaTHUYECKHEe YTIIEBOJOPOJIBI, CIIUPTHI, ()CHOJNBI, albIACTHIbI, KETOHBI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBieHre TOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (DOpPMYJ OpPraHHMYECKUX BELIECTB OTIEIBHBIX
KJIaCCOB, WCIONB3Ys WX HAa3BaHUS 1O CHCTEMAaTHYECKOW W TPUBHAIBHONW HOMEHKJIAType (ITHIICH,
alleTWIeH, MJIMLEpuH, (eHoid, (GopManbAerus, YKCyCcHas KHCIOTa, TTMuluH). Pacdersl mpocreiimeit
(hopMyIIbl OpraHNYecKoi MOJIEKYJIbI, HCXO/IsI U3 3JIEMEHTHOT 0 cocTaBa (B %)

OK 01
I[IK1.1
IIK 1.2

OcHoBHOe coaep:kaHue

12

OK 01

22




Tema 4.2.
CpolicTBa
OpraHUYECKUX
COCTUHEHUN

Teopernueckoe o0yueHue

@OU3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COEAMHEHUH OTIENIBHBIX KIAcCOB (0COOEHHOCTH
KJ1acCcU(UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOTMUYECKHUH psl v obmas popmyia; U3oMepus;
¢u3nvecKrue CBONCTBA; XUMHUECKUE CBOMCTBA; CLIOCOOBI MOTYyYCHHS):

— TpeJebHbIe YIIIeBOAOPOIbl (AIKaHbl U IHKJIOANKaHbl). ['opeHrne mMeTaHa Kak OJWH M3 OCHOBHBIX
HMCTOYHHKOB TEIJIa B IPOMBIIINICHHOCTH U ObITy. CBOKCTBA MPUPOAHBIX YIIIEBOAOPOIOB, HAXOXKICHHUE B
MPUPOJIC U TPUMEHEHUE AIKAHOB;

— HeTpeiebHbIC (ATKEHBI, AIKWUHBI M aJIKaJINCHbBI) U apOMaTHYECKUE yrieBoA0poabl. ['opeHue aneTuieHa
KaK MCTOYHHMK BBHICOKOTEMIIEPATYPHOTO IAMEHH JIJISl CBAPKU U PE3KU METAILIOB

— KUCJIOPOACOIepKAIINE COSTUHEHUS (CTUPTHI U ()eHOIIBI, KAPOOHOBBIC KUCIOTHI M A(UPBI, AITICTUIIBI U
KCTOHBI, JKUPBI, YIJIeBOnbl). IIpakTHueckoe NpPUMEHEHHE JTUICHIJUKOJSA, TJIHMICpUHA, ¢eHoa.
[Ipumenenne Qopmanpaernaa, ameraibJeTHaa, YKCYCHOH KHCIOThL. MpUla Kak COJU  BBICIIUX
KapOOHOBBIX KHCIIOT. MOIOIIIHE CBOKWCTBA MbLja

— a30Tco/IepIKallMe COeAMHEHNS (AaMUHBI 1 aMUHOKHUCIIOTHI, Oesikn). BricokoMoneKyispHble COeIUHEHUS
(cuHTeTHYeCKME W OMOJOrMYECKU-aKTHBHbIE). MoOHOMep, MoJuMep, CTPYKTYpHOE  3BEHO.
ITonuMepu3sanus 3THIEHa KAK OCHOBHOE HAIIPABJIICHUE €r0 UCIIOJIb30BaHUS.

I'eneTnyeckas cBA3b MEXKYy KJIacCaMU OPraHU4ECKUX COCIUHEHUN

IIpakTH4eckne 3aHATHA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAS M MEXIyHapOJHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYUYeHHUs): TpeAebHbIe (AIKaHbl U LUKIOAIKaHBbI),
HenpeJelbHble (aJKEHbI, aJKUHBI U aJIKaJIueHbl) 1 apOMaTUYECKUE YIJIEBOJOPO/Ibl, CIUPTHI U (DEHOIIBI,
KapOOHOBBIE KUCIIOTHI U A(UPHI, alIbAECTH/IbI U KETOHBI, aAMUHBI 1 aMUHOKHCIIOTHI, BHICOKOMOJIEKYJISIpHBIE
COE€UHEHMs. 3aJaHNs Ha COCTaBJICHHE YPAaBHEHMHM XMMHUYECKHMX PEaKIMHA C y4yacTHEM OpraHH4eCKHX
BEILECTB HA OCHOBAHUU UX COCTaBa U CTPOCHUS

CocraBrneHne cxeM peakiuidi (B TOM 4YHCIE 1O TMPEATOKEHHBIM IeTOYKaM TMpeBpalleHuit),
XapaKTEPU3YIONIUX XUMUUYECKHE CBOWCTBA OPTaHNMUECKUX COSTMHEHUI OTJEIBHBIX KJIACCOB, CIIOCOOBI X
MOJYyYEHUS] M Ha3BaHUE OPraHUYECKUX COCAMHEHUN MO TPUBUAIBHOM WM MEXKIyHAPOJAHOU
CUCTEMAaTHYECKON HOMEHKJIIAType.

OK 02
OK 04
I[IK1.1
IIK 1.2
I[IK1.4
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PemeHne 1pakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM HAa CBOMCTBA OPraHUYECKHUX
COCUHEHUH OTAEIBHBIX KIACCOB

JlabopaTopnasi padora

JIaGoparopnas pabota “IIpeBpaieHuss OpraHMuECKUX BEIIECTB MPU HarpeBaHUH'".
[Tony4yenue STHICHA U U3yYECHHE €ro CBOWCTB. MOJIETMPOBAaHNE MOJICKYIl U XUMUYECKHX TPEBPAIICHUN
Ha IpUMepe TaHa, 3TUICHA, alleTHIeHa U Jp.

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

OcHoBHOe cogepkaHue

Teopernueckoe o0yueHue

buooprannueckue coenuHenus. llpuMenenue u Ouonoruueckas poib yriaeBogoB. OxucieHue
YIJIEBOJAOB — HCTOYHHMK DSHEPrUM JKMBBIX OpraHu3mMoB. OOJacTH NPUMEHEHUS AMHUHOKHUCIOT.
[TpeBpamenwst 6€1KOB MUK B opranu3Me. buonoruueckue pyHkunm 6enkoB. buonormueckue GpyHKInu
XKHUpOB. PoJib opraHnueckoil XMMUu B pelIeHuy MpoodJieM NUIIeBoi 0e301acHOCTH

CamocrosiTeibHasA yyeOHas padoTa

Ponp opranuuyeckoil XUMHM B pEIIEHUH MpOOJIeM HHEPreTHUecKol Oe30MacHOCTH, B PAa3BUTHUU
MEAMIIMHBI, CO3aHUH HOBBIX MaT€pUaJIOB, HOBbIX HMCTOYHHUKOB YHEPIHH (aJIbTEPHATUBHbBIE HCTOYHUKU
sHeprum). OnacHOCTh BO3JEHCTBYS HA KUBbIE OPraHU3Mbl OPraHUYECKHUX BELIECTB OTAEIbHBIX KJIACCOB
(yrnmeBomopobl, CHUPTHI, (DEHOJNBI, XJIOPOPraHUYECKUE IMPOU3BOJAHBIC, ANbAETHABI U [1p.), CMBICI
[IOKa3aTelIs MPeAebHO JOIyCTUMON KOHLIEHTpaluu

JlaGopaTopHble 3aHATHUS

JlaboparopHas padota: “UneHTrdUKAIMS OPTAHUYECKUX COSAMHEHNUN OTJEIbHBIX KIIACCOB”
WNnentudukanus opraHMuecKUX COeIMHEHUHN OTAETbHBIX KJIAcCOB (Ha MpUMeEpe allbJIeruJI0B, Kpaxmara,
YKCYCHOM KHCIIOTBI, OEJTKOB M T.II.) C UCIIOJIb30BaHUEM UX (PU3MKO-XMMUYECKUX CBOIMCTB M XapaKTEPHBIX
KauecTBeHHbIX peakuuil. JleHarypanusi Oenka npu HarpeBaHuH. lIBeTHble peakuuu OENKOB.
BO3HMKHOBEHHE aHAMTHUYECKOIO CUTHAjla C TOYKH 3PEHUS XMMUYECKHX MPOLECCOB MPU MPOTEKAHUU
KaueCTBEHHOW peaKIiy, MO3BOJISIONIeH HACHTUPUIIMPOBATH NPEASIOKEHHbIE OpraHN4YeCKHe BELECTBA

OK 01
OK 02
OK 04
K 1.1
K 1.2
I[IK 1.4
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KonTpoabnas

CrtpyKTypa 1 CBOICTBa OPraHU4YECKUX BELIECTB

padora 3
Paszpnea S. KuneTrnyeckue u TepMOAMHAMIYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHUX pPeaKkiui
CkopocTh OcHoBHOe coJep:kaHue OK 01
XUMUYECKHUX OK 02
peaxuuii. Teoperuueckoe o0yyenue IIK 1.2
XUMHUYECKOe K 1.5
paBHOBECHE CkopocTh peakiuu, €€ 3aBUCHMOCTh OT Pa3iMyYHbIX (DAKTOPOB: HPHUPOJIBI pearnpylouux BelleCTs,
KOHLEHTPALlUl pEearupymoolux BELIECTB, TEMIEpPaTypbl U IUIOIAAM PEAKIMOHHOW IOBEPXHOCTH.
TemnoBsie 3 (HeKThl XUMUYECKUX PEaKIuil. DK30- U SHIOTEPMHUUECKHE, PEAKIIHH.
OO6paTumocTh peakuii. XuMHU4ECKOE PaBHOBECHE U €0 CMEILIEHHUE 01 IEHCTBUEM PA3IUUHBIX (PAKTOPOB
(KOHIIEHTpalMsl peareHTOB WJIM TPOAYKTOB pEaKIUHu, HaBICHHUE, TEMIeparypa) Uis CO3JaHUS
ONTHMAJIbHBIX YCIOBUN MPOTEKAaHUsI XUMHUUYECKUX npoueccoB. [Ipunnun Jle laTtense
IIpakTnyeckue 3aHATHSA OK 01
OK 02
Pemenne npakTUKO-OPUEHTHPOBAHHBIX 33JaHUN Ha aHamu3 (aKTOPOB, BIMSIONIMX HA H3MEHEHHE K 1.1
CKOPOCTH XUMHYECKON pPEaKLMH, B T.4. C HO3ULUI SKOJIOTMUECKH 11€71€co00pa3HOro MoBeACHUs B ObITY U IK 1.2
TPYZAOBOH AESITEIBHOCTH B LIENSIX COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOUIEW IPUPOIHON CPEBI. K 1.4
Pemenne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHuouna Jle-Illarense s
HaXOXXJCHHUsS HalpaBJIEHUs] CMEIIEHHs pPAaBHOBECHS XHMHYECKOH peakuuu M aHainu3 (HaKkTopoB,
BIIUSIIOLIUX HA CMEIIEHNE XUMUYECKOTO pPaBHOBECHS
Pazneua 6. PactBopsI
Tema 6.1. OcHoBHOE coaepKaHue OK 01
[Tonsarue o OK 02
pacTBOpax TeopeTuquKoe oﬁyqelme OK 07
K 1.2
PactBopenue kak (uznko-xumuueckuil mporecc. PactBopsl. CrocoObl NMPHUTOTOBJIEHUS PAacTBOPOB. K 1.5

PactBopuMocTs. MaccoBast 10J1s pacTBOPEHHOT0 BemecTBa. CMBICT MOKa3aTeNs MPEaeIbHO JOMYCTUMOM
KOHIIEHTPAIIUU U €T0 UCIIOJIb30BAHKUE B OIICHKE SKOJIOTHYECKON O€30IMacCHOCTH.
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[IpaBmia SKOJOTMYECKU I1€71€CO00pPa3HOr0 MOBEACHUS B OBITY U TPYIAOBOW ACSITENHHOCTH B IEJSIX
COXPAHEHHUS CBOETO 3/I0POBbS M OKPYXKAIOLIECH MPUPOIHOM CPEJbl; ONMACHOCTh BO3JCHCTBUSI Ha YKUBBIC
OpraHu3Mbl OIPEAEIEHHBIX BELIECTB.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHU Ha PaCTBOPHI, UCIIOJIb3yeMble B OBITOBON U
MIPOU3BOACTBEHHOM JIESTEIBHOCTU YEI0OBEKA

Tema 6.2. OCHOBHOE COIep/KAHHE OK 01
Uccnenosanue OK 02
CBOJCTB pacTBOpoB |JIaGopaTopHbIe 3aHSTHS OK 04
[IK1.1
JlaboparopHast pabota «IIpuroroBieHne pacTBOPOBY. K 1.2
[IpuroToBneHue pacTBOPOB 3a/laHHON (MaccoBoOil, %) KOHIIEHTpalHH (C MPAKTHKO-OPUEHTUPOBAHHBIMU K 1.4
BOIIPOCaMHM) U OTIpeZieNIEHUE CPebl BOJHBIX PACTBOPOB.
Peurenue 3a1au Ha TPUTOTOBIIEHUE PaCTBOPOB
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue IPUKJIATHOTO MOLYJIsl)
Pa3znen 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BEKa OK 01
OK 02
Xumusi B OBITY U (OcHOBHOE coepiKaHue OK 04
IIPOU3BOJCTBEHHON OK 07
JeATETbHOCTH Teopernueckoe o0yueHue K 1.1
yesioBeKa K 1.2
Hogeiimure 1ocTi>KeHUs XUMUYECKONH HAYKU U XUMUYECKOW TeXHONIOTUU. Ponb XxuMuu B obecrieueHun MK 1.4
HKOJIOTMYECKOI, SHEPTeTUYECKON U MUILEBOM 0€3011acHOCTH, pa3BUTUU MeAULIMHEI. [IpaBuiia moucka u MK 1.5

aHaM3a XUMHUYECKOW HMH(OpPMAlMM W3 Ppa3IMYHBIX HCTOYHMKOB (Hay4yHas W Yy4eOHO-HaydHas
JauTepaTypa, CpecTBa MaccoBoi nHpopmaluu, cetb IHTepHeT)

HpaKaneCKue 3aHATHSA

Keiic «bynymiue maTepuansl A aBUa-, MAITMHO- U IPUOOPOCTPOSHUS.

[Touck m aHanM3 KEMCOB O MPUMEHEHHM XHWMHUYECKHX BEIIECTB W TEXHOJOTUHA C ydyeToM Oymymiein
npodeccHOHATbHOM ~ JEATEeIBPHOCTH MO  TeMaM:  BaXKHEWIME  CTPOUTENIbHbIE  MaTepHallbl,
KOHCTPYKIMOHHBIE ~MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa, MaTepuaiabl g DSJIEKTPOHUKH,
HAaHOMAaTEpHasbl, TEKCTUJbHBIC BOJOKHA, HWCTOYHHUKMA DHEPIUU, OPraHUYECKUE U MUHEPAIbHbBIC
yA0OpeHus, JICKaPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUS.
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3amura: [IpencraBienne pe3ynbTaToB pelieHns KeicoB B (hopMe MUHU-I0KIAAa ¢ Ipe3eHTalen

IIpoMe:xxyTouHasi aTTecTalUs M0 TUCHUILIMHE (3a4eT)

Bcero

72
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3. YCJIOBUSI PEAJU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHMUILIAHBI

3.1. TpeOGoBaHusi K MUHMMAJbHOMY MaTePUAIbHO-TEXHUYECKOMY
o0ecrneyeHHIo

Jns peanuzanuy OpoOrpaMMbl JUCIUIIIMHBI JOJKHBI OBITH TPETyCMOTPEHBI
CIEeAyIOIUe CIeIHATIbHbIC TOMEIICHUS: YUeOHbIH KaOWMHET XMMHUHU W/UIW Y4eOHOM
XUMHUYECKOM JTabopaTOpUH.

KaOuner xumumu.
PaGouee mecto mpenonasarens: cton-1 mwr., ctyn — 1 mT., paboyre MecTa CTYACHTOB:
CTya — 26 wTt., cTon — 13 mT.; HOyTOYK yuuTens ¢ nepudepueit (onepaTuBHas MaMsITh
— 8,00 I'6, mpormeccop - AMD Ryzen 5 4500U with Radeon Graphics 2.38 GHz) ¢
nepudepueit (o.c. Windows, nureH3noHHOE MporpaMMHOe obecriedeHue Microsoft
Office, cuctema 3amuTBl OT BPEIOHOCHOW HHpopManuu) -1 mT., 3KpaH-1 wIT.,
MYJIbTUMEIUMHBIA MTPOEKTOP-1 IIT., THTEPAKTUBHBIE MOCOOUS IO mMpeaMeram -1 3K3.;
Crenppl: [lepuoanueckas cuctema xumuueckux anemenToB .M. Menaeneesa — 1 mir.,
®dusnyeckre BEIWYUHBI BbIpaXeHuss nopuuid — 1 mT., PacTBopuMOCTh KHCTIOT,
OCHOBaHUH U coJjieil B Bojie — 1T, YueOHO-MeTOInYECKUEe MaTepHallbl Jisl IOJrOTOBKU
k [I3, CPC; xoHTpoJibHO-U3MepuTenbHble Marepuansl (Tectbl, KOC, 3amanus mo
MPaKTUYECKUM U JabOpaTOpHBIM paboTam — 1 3K3.
(HarysiiHbIe TOCOOUsS): HAOOPBHI IIAPOCTEPKHEBBIX MOJEICH MOJEKYI, MOJEIH
KPUCTAIUTMYECKUX PEIIETOK, KOJUIEKIUU TPOCTBIX W CIOXHBIX BEIIECTB W/HIU
KOJUIEKIIMM TIOJMMEPOB; KOJUJICKIIMS TOPHBIX TIOPOJl HW MHUHEpAJoB, TabmuIa
MenpeneeBa, yueOHble (pUIBbMBI, HUPPOBBIE 00PA30BATEIBHBIE PECYPCHI.
TexHuyeckue cpeicTBa OOyUEHMS: YCTPOMCTBA BOCHPOU3BEICHUS 3BYKa (KOJIOHKH)-
lwr., mpunTep-lmT., mpoekrop -lmr., MympTUMenuiiHas Aocka -1 mT., yka3ka-
MPE3EHTEP IS Mpe3eHTauri- 1 mT.

O6opynoBanue 1adb0paTopuu U pabounx MecT J1abopaTtopuu: MEH3ypKku-13 mit.,

MUINETKU-KaNeIbHULBI-261IT, TepMOMeETphI-13mT, MuKpockon-13mit., ynbl-13mrT,
npeaMeTHble- 13T U MOKpOBHBIE CTEKIa-13, TIaHmeTsl s KamnelbHBbIX PEeaKIuii-
13T, ¢punsTpoBasibHas Oymara-100mT, mpoMbIBaiIKu-131IT, CTEKISHHbIE TPOOUPKU-
13mT, pe3auHoBble MPOOKU-26mT, (HoHApHUKHU-131mT., HAOOP PEAKTHBOB, CTEKJITHHbBIE
NaJ0YKHU-2611T, ITATUBBL 711 TPOOUPOK-131IT; MEepHbIE HUUIUHAPHI-131T, BOPOHKU
CTEKJISTHHBIE- 13T, BOPOHKHM JenuTeNbHble IuauHapudeckue (50-100 m)-13mrT,
CTYNKH C TecTUKOM-13mT, dapdopoBbie yaniku-13mrt, nuHUETH-131mT, GUIBTPHI
OyMakHbIe, BaTa, MapJisi, 4aCOBbIE CTeKIIa- 1 31T, 3JeKTPOIUIMTKH- 1 311T, TabopaTopHbIe
MITaTUBBI-131IT, CIUPTOBBIC TOpENKU-131T, COUYKK, TPUOOP I MOTYYEHUS Ta30B
(w1 mpoOupKa ¢ ra300TBOJHON TpyOKoi)-131T, nepxarenu ajs mpoOupok-13miT,
CKJISIHKH NIl XpaHEeHUsI pEaKTUBOB, Pa3/laTOYHbIE JOTKH- 31T, XUMUYECKUE CTaKaHbI
(50, 100 u 200 mu)-tio 13mmT; mmaTtenu-131mT; TUHIETHI-131T; TUTEeIbHBIC HTUIIIIBI-
131mT; cexynnomepsl (Taitmepsl), MepHble poOupku (Ha 10—20 mi1) 1 MepHbIE KOJIOBI
(25, 50, 100 u 200 mm)-mo 13mT, BoasHas OaHs — 1 IIT., KOHMYECKHUE KOJIOBI IS
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tutpoBanus (50 u 100 mun)-no 131T; HHOAMKATOPHBIE MOJOCKHU sl onpenenenus pH n
CTaHJAapTHAs MHIMKATOPHAS IIKaJla; yHUBEPCAIbHbIM MHAMKATOP; MuneTky Ha 1, 10, 50
M (wau go3aropel Ha 1, 5 u 10 mu)-nmo 13 mT., GropeTku Jyisi TUTpoBaHMs- 13T,
MenuuuHckue mmpuilkl Ha 100—150 mia-13 mr., mabopaTopHble W/HUIU aHATUTHYCCKUEC
Bechl- 13T, pH-MeTpbI-131mT, cymmibHbIN mKad, u ap. JabopaTopHoe 000pya0BaHHE.

3.2. UupopManiuoHHOEe oOecreyeHre peaTu3anu NporpaMmbl

OCHOBHBIE MT€YaTHbIE U3AAHUS

1. AudunorenoBa, U. B. Xumwus: y4eOHUK U TNPAKTUKYM JJsi CPETHETO
npodeccuoHanbHoro odbpaszosanust / M. B. Audunorenora, A. B. babkos, B. A.
[TorikoB. — 2-¢ u31., ucnp. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

2. leromuxuna, H. A. O6mas xumus: yaeonuk jis CI10 / H. A. llleronuxuna,
JI. B. Munaesckasi. — Caunkrt-IletepOypr: Jlans, 2021. — 164 c.

3. Huxonbckuii, A. b. Xumusg: yd4eOHUK U TPAKTUKYM JJIA CpPEIHErO
npocdeccuonansHoro oopazosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3f.,
nepepad. u non. — Mocksa: U3narensctBo FOpaiit, 2022. — 507 c.

4. Xumusi: y4eOHHK Uil cpeHero npodeccuoHanbHoro oopazosanus / 10. A.
Jle6enes, I'. H. ®danees, A. M. I'ony6es, B. H. IllanoBai; moa o6mieit penaxiueti I'. H.
daneeBa. — 2-e u3l., nepepabd. u non. — Mocksa: UznarensctBo IO0paiit, 2022. — 431
C.

JIOTIOJTHUTETbHBIE HCTOYHUKH

1. Xumus. 10 kmace. Yriyonénuslii ypoBenb : yueOHuk/ B.B. Epemun, H.E.
Kysemenko, B.1. Tepenun, A.A. [Ipo3nos, B.B. JIynun; nox pexn. B.B. Jlynuna. — M.:
IIpocBenienue, 2022. — 446, [2] c.: u.

2. Xumus. 11 kmacc. Yrimyonéunsii ypoBens : yueOnuk/ B.B. Epemun, H.E.
Ky3bmenko, A.A. JIpo3znos, B.B. JIynun; nox pen. B.B. Jlynuna. — M.: [IpocBerienue,
2022. — 478, [2] c.: un.

3. Xumus. YrayOneHHslii ypoBeHb. 10—11 kmaccel: pabouasi mporpamma K
muaun YMK B.B. Jlynuna: yuyeOHo-meTonuueckoe nocooue / B.B. Epemun, A.A.
Hposnos, N.B. Epemuna, 3.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

4. Metoauueckoe nocobue k yueonnky B. B. Epemuna, H. E. Ky3smenxko, B.1.
Tepenuna, A. A. [Ipo3noBa u ap. «Xumus. YriyoneHnsiit ypoBerb». 10 kiace / B. B.
Epemun, A.A. dpo3nos, 1.B. Epemuna, B. 1. Maxonuna, O. 0. Cumonosa, 2.1O.
Kepumon. — M.: [Ipoda, 2018. — 339 c. : un.

5. Meroaunueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
Hpo3noBa u ap. «Xumus. YrinyoneHHbii ypoBenb». 11 knacc / B. B. Epemun, A.A.
Hpo3nos, U.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 23.10. Kepumos. — M.:
Hpoda, 2018. — 423 c. : ui.

6. I'yceBa, E. B. Xumus qns CIIO: yyeObHo-metoguueckoe mnocodue / E. B.

I'yceBa, M. P. 3uranmmna, /1. . KynukoBa. — Kazane: KHUTY, 2019. — 168 c. —
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ISBN 978-5-7882-2792-4. — TexkcT: 31eKTpoHHbIH // JIaHb : 31eKTpOHHOONOIMOTeUHAs
cuctema. — URL: https://e.lanbook.com/book/196096 (nata o6pamenuns: 14.10.2022).
— Pexxum noctymna: nist aBropu3. nojib3oparesneit. 40

7. Yepnukosa, H. FO. XuMust B TOCTYITHOM U3JIOKEHHH: Y4eOHOE TTocoOue s
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NurepHer-pecypcesl

1. hvsh.ru — Xypuan «Xumust B IKOJIEY.

2. https://postnauka.ru/themes/chemistry — nekiuu 1O XMMHM Ha caiTe
[ToctHayka. http://gotourl.ru/4780 (http://elementy.ru/) HayuHo-nomysisipHbIi NpOEKT
«IneMeHThl OOJBIION Haykw» ((pU3MKa, XUMHUSI, MAaTEMAaTUKa, aCTPOHOMHSI, HAYKHA O
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YKU3HH, HAyKu 0 3emiie). HOBOCTH HaykH, KHUTY, HAYYHO-TIONYJIIPHBIE CTAaThU, JIEKLIUH,
SHUUKJIONEINH.

3. http://gotourl.ru/4783 (http://potential.org.ru/) 41 CaiiT Hay4YHO-TIOMYJSPHOTO
)ypHana «Ilorennuam». Xypuan uzgaércs ¢ 2005 r., ¢ 2011 r. — pazgen «Xumus».

4. http://gotourl.ru/4785  (http://www.hij.ru/) CaliT HayYHO-IIONYJISIPHOTO
XKypHana «XuMHs 1 xku3Hby». KypHan nznaércs ¢ 1965 r.

5. http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/)  OtkpsiTas
3JIEKTPOHHAsT OMOIMOTEeKa XuMHuYeckoro mopraina «Chemnety, coaepKuT ydeOHbIE U
uH(OpPMAIMOHHBIE MaTepHalbl JJid IIKOJILHUKOB W yuuTened. B Hell MOXXHO HaWTu
y4eOHUKM 1O OOmed U HEOpraHMYeCKOM XWUMHH, OpPraHUYEeCKON XHMUH,
MyJIbTUMEINaMaTepralbl, a TaKXKe 3a/ladyd XUMUYECKUX OJIMMIIHAJ C PEIICHUSMH,
3aJ1a4d BCTYMUTEIBHBIX 3K3aMEHOB JIJIs1 aOUTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmarimonnsie  Marepuasibl 00  oauMmuanax: MOCKOBCKOH  TOPOJICKOM,
Bceepoccniickori,  MenneneeBckor,  MexnyHapoanoii.  IIpuBenensl  3amaum
TEOPETUUECKUX W DKCIEPUMEHTAIbHBIX TYpPOB, MOJPOOHBIE PEIICHUs, CIUCKH U
dboTtorpaduu modeauTeei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cucrema
JUCTAaHIIMOHHOTO OOYyYeHMs, HalpaBlieHHas B IEPBYIO Ouyepelb Ha TMOJATOTOBKY K
OJIMMIIMAJIaM BCEX YPOBHEW — OT IIKOJBHBIX 10 MexayHapoaHoil. CaluT cOaepKUT
OTPOMHOE KOJIMYECTBO 3314, CTPYIITHPOBAHHBIX KaK IO TEMaM, TaK ¥ 10 OJTMMITHAIaM.
[Io BceM OCHOBHBIM pa3jielaM XHMHH TPUBEIEH TEOPETUUCCKUNA MaTepHanl |
pa3o0paHbl PeIIeHNs TUTIOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/) [TopTan 1o
HaHOTeXHONOTUsM. (OCHOBHasi 1lelb — pa3BUTHE OOpa3oBaHHUs B 00JacTU
HAHOTEXHOJIOTUH U MOJATOTOBKA K MHTEPHET-OJIMMITHAC M0 HAHOTEXHOIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/) Hanéxnas cnpaBouHas
uH(pOpMaIUs 0 XUMUYECKHUX AJIEMEHTAX U UX CBOMCTBAX (HA aHTJIMHCKOM S3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckos3pI4HBIA CalT ©
CBOMCTBAaX XMMHYECKUX DJIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuii cait
OHJIaH-00pa30BaHMsl, COJEPKUT MHOTO HHTEPECHBIX 00pa30BaTEIbHBIX KYpCOB U
BUJICOJIEKIIUM I IIKOJBbHUKOB, CTYJCHTOB U yuHuTened. ECTh HECKOJIBKO KypCOB IO
XUMUH.

12. http://gotourl.ru/4800 (https://www.cas.org/) Caiit Chemical Abstract Service
— CaMblil aBTOPUTETHBIA B MUpPE XMMHUU MH(POPMALIMOHHBINA MHTEpPHET-pecypc (calT
TIJIATHBIN).

13. http://www.organic-chemistry.org/ Iloptanm mo opraHMYecKOW XUMHH Ha

AHTJINACKOM SI3BIKE.
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14. http://www.xumuk.ru 42 CaliT 0 XUMHUH: KIACCUUYECKHE Y4YCOHMKH,
CIIPAaBOYHHKH, DSHIUKIIONEINHU, MOUCK OPTraHWYECKUX W HEOPTaHUYECKUX PEaKIIUi,
COCTaBJICHUE YPABHEHUM PEAKIIUM.

15. http://orgchemlab.com/ CaiiT, NOCBAMIEHHBIN NpakTUYEeCKOH padbore B

J1a00paTOPHHU.

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KoHTpoJib u olieHKa pe3yabTaTOB O0YUYEHHsI OCYIIECTBIIAECTCS MPENOIaBaTEIEM B
mpoliecce MPOBEACHUS MPAKTUYECKUX 3aHATUN U Ja0OpaTOPHBIX PaboT, TECTUPOBAHMS,
a TaKXe BBIMOJHEHUS OOYJArONTUMUCS WHAWBUIYAIbHBIX 3aJaHUi, TPOCKTOB,
uccienoBanuii. PesynpraTsl 00ydeHHs OPEeAeIIsIOT, YTO 00yYaronrecs JOKHbI 3HATh,
MOHUMATh U JICMOHCTPUPOBATH MO 3aBEPIICHUN U3YUYEHUS TUCIIUTUTNHBI.

Jist popMupoBaHUsl, KOHTPOJS M OILIEHKH PE3YJIbTaTOB OCBOCHHUS Y4eOHOM
JUCHUIUIMHBI UCIOJNB3YETCAd CHUCTEMa OLEHOYHBIX MEPONPUATUH, MPEICTABISIONIAS
c000M KOMIUIEKC Y4EOHBIX MEPOIIPUITHI, COTJIACOBAHHBIX C pe3ybTaTaMu 00yUeHUS U

chopmymupoBanHbix ¢ ydetom DOI'OC COO (mpeaMeTHble pe3yabTaThl 110
nucuuminae) u GI'OC CIIO.
T
Ne | OK/IIK | Moayas/Pa3nen/Tema Pe3yabTaT 00yueHus 1L Oueﬂoqﬂf X
MeponpUusITHI

| OcHOBHOe coiep:KaHue

XUMHYECKHX DJIEMEHTOB
U TIPUPOJIa XUMHUYECKOM
CBSI3U

(hopMyIIbI COeAMHEHHI B
COOTBETCTBHUU CO
CTENIEHBIO OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB,
WCXO/Isl U3 BaJICHTHOCTH U
ANEKTPOOTPHULATETLHOCTH

1 ®opMyJIHpPOBaTH
Pa3nes 1. OcHoBBI PMYJHP
0a30BbIe NOHATHA U
CTPOCHMS BeleCcTBA
3aKOHbI XUMHHU
1.1 | OK 01 Crpoenue aToMOB Cocrasnars xummnueckue |1. Tect «CtpoeHune aTomoB

XHUMUYECKHUX DJIEMEHTOB U
PUPOJA XUMUYECKOU CBI3N.

2. 3a1a4n Ha COCTaBJICHHE
XUMUYECKHUX (HopMyIT
JIBYXaTOMHBIX COEUHEHUN
(oxcumoB, cynbGUI0B, THIPUIOB
U T.11.).

3. 3amaHus Ha UCIIOJb30BaHHUE
XHUMUYECKOM CUMBOJIMKH U
Ha3BaHUM COCAMHEHHUHN 110
HOMEHKJIATYp€e MEKTyHapOHOTO
CO103a TEOPETUYECKOUN 1
MIPUKJIATHON XUMHH U
TPUBUAIILHBIX Ha3BaHUM JIJIs
COCTaBJICHUS XUMUYCCKHX
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbl OLEHOYHBIX
MeponpUusTHI

(hopMyI1 IBYXaTOMHBIX
coeuHeHu (OKCUIOB,
Cynb(UI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTaHHUUECKUX
COCIMHEHUI OTIENbHBIX KJIACCOB

1.2

OK 01
OK 02

[lepuoauueckuii 3aKOH U
tabmuma J[.U.
Meupeneena

XapakTepu30BaTh
XMUMUYECKHE HJIEMEHTHI B
COOTBETCTBHH C UX
I10JIO)KEHUEM B
IIEPUOIUYECKON CHUCTEME
XUMHNYCCKHUX 3JICMCHTOB
.. MenneneeBa

1. Tect «MeTamnuueckue /
HeMeTaJlJINYECKHUE CBOMCTBA,
3JIEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XUMHYECKHUX DJIIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHUEM H MOJIOKEHHUEM B
MEPUOUYECKON CUCTEME
XUMHYECKHUX 31eMEeHTOB JI. 1.
MenneneeBay.

2. IlpakTryeckue 3alanus Ha
YCTaHOBJICHUE CBSI3U MEXIY
CTPOCHHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U IEPUOANYECKUM
N3MEHEHHEM CBOMCTB
XHMMHYECKHX 3JIEMEHTOB M UX
COEJIUHEHHH B COOTBETCTBUH C
nonoxxenueM [lepuoanueckoi
CHCTEME.

3. [IpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKUE 3aIaHUS HA
XapaKTepU3alUI0 XUMHYECKUX
9JIEMEHTOB: «MeTtainyeckue /
HEMETaJNIMYSCKUE CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJZICTBO K DJIEKTPOHY
XHMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX 3JEKTPOHHBIM
CTPOEHUEM M MOJIOKEHHEM B
MEePUOINYECKON cCucTeMe
XUMHYECKHUX DIIEMEHTOB

J.. MenneneeBa»

Pasznea 2. XumMuueckue
peakuuu

XapaKTepnsoBaTb THIIBI
XUMHYECCKUX peaKum”l

KonTpoabHas padora
«CTpoeHue BelecTBa u
XUMHYECKHE PeaKnm
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus .
MeponpusiTHil
2.1 [ OK 01 Tunel XUMHYECKUX CocTaBisiTh peakiuu 1. 3amauu Ha cocTaBIECHUE
OK 04 |peakiuii COCIMHEHMUS, Pa3IOKEHUs, | YPABHEHUN pPEeaKIUid:
oOMeHa, 3aMEeIICHUs, — COCIMHEHMS, 3aMEICHUS,
OKHCJIUTENLHO- pasnoxeHusi, 0OMeHa;
BOCCTaHOBUTEIBLHBIE — OKUCJIUTEIBHO-
peakiuu BOCCTAHOBUTEIBHBIX PEAKIIH C
UCIIOJIb30BaHUEM METO/a
3JIEKTPOHHOTO OaliaHca.
2. 3a/1a4yn Ha pacyeT MacChl
BEIIeCTBA UM 00bEMa
ra3oB 10 U3BECTHOMY KOJIUYECTBY
BELIECTBA, MAacce WIH 00BEMY
OJIHOTO U3 YYaCTBYIOIIUX B
pEaKLHU BELIECTB; PACUEThI
Macchl (00bEMa, KOJIMYeCTBa
BEIIECTBA) MPOAYKTOB PEAKIINH,
€CJIM OJIHO U3 BEIIECTB UMEET
npuMecu
2.2 DNEKTPOIUTHYECKAS CocTaBnaTh ypaBHEHUs 1. 3amaHus Ha cOCTaBIICHUE
JUCCOLIMAIMS M HOHHBINA |XUMHYECKUX PEaKIHH MOJICKYJISIPHBIX U MOHHBIX
o0MeH HMOHHOI'0 0OMEHa C peakuuii ¢ yuacTueM KUCJIoT,
y4acTUEM OCHOBAaHHU U COJIEH,
HEOPraHUYECKHUX BEIIECTB |yCTAaHOBJICHUE U3MEHEHHUS
KHCJIOTHOCTH CPEJIBI
2. JIaboparopnas padota "Turbl
XUMUYECKHUX peakuui”
3 Pa3nen 3. Ctpoenue u |HcciaenoBars crpoenue u|Konrponbnas padora

CBOMCTBA
HEOPraHu4eCKHX
BeIIeCTB

CBOMCTBA
HEOPraHu4eCKHUX
BeIIeCTB

«CBOHCTBa HEOPraHHYECKUX
BeLIECTB»
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbl OLEHOYHBIX
MeponpUusTHI

3.1

OK 01
IIK 1.1
IIK 1.2

Knaccudukanus,
HOMEHKJIATypa H
CTpOEHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEILIECTB UCXO/S U3 UX
XUMHYECKON (OPMYITBI UITH
COCTABJICHUE XUMHUYECKOU
(hopMyITBI HCXOIS U3 Ha3BAHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3aauv Ha pacyeT MacCOBOM
J10J1d (MacChl) XUMHUYECKOTO
3JIEMEHTA (COEeAMHEHNUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyeckue 3aganus 1Mo
KJIacCU(pUKalluy, HOMEHKJIAaType 1
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOMN
CBSI3U U THIA KPUCTAIIMYECKON
peleTKu

3.2

OK 01
OK 02
IK 1.1
IIK 1.2

Du3nKO-XNMHYECKIE
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

YcTaHaBIMBaTh
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKUX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, a TAK)Ke TUTIA
KPHUCTAJUTNYECKOMN
pemerku

1. Tect «OcobGenHoctu
XUMHUYECKUX CBOMCTB OKCHJIOB,
KHUCJIOT, OCHOBaHUH, aM(pOTEpHBIX
TUAPOKCHUIOB U COJIEHM.

2. 3agaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX PEaKINu
C Y4acTHEM IPOCTHIX U CIOKHBIX
HEOpPraHUYECKUX BEIIECTB:
OKCHJ/IOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEpPHBIX DIIEMEHTOB;
HEOPTraHWYECKHUX KHUCIIOT,
OCHOBaHUH M aM(OTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX HX
CBOIMCTBA U CIIOCOOBI TIOJTYYEHHUSI.
3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/1aHus Ha
CBOMCTBA U MOJIyYEHUE
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus .
MeponpusiTHil
HEOPraHUYECKUX BEIIECTB
3.3 | OK 01 Nnentudukanus Hccnenosath 1. IIpakTUKO-OpUEHTUPOBAHHBIE
OK 02 |HeopraHuuecKux KaueCTBEHHbIC PEAKIUN  |3aJaHUs M0 COCTABICHUIO
OK 04 |BemectB HEOPraHWYECKUX BELIECTB |XMMUYECKUX PEAKIIUNA C yHaCTUEM
HEOpPraHUYECKUX BEIIECTB,
HCIIOJIb3YEMBIX JJIS UX
UICHTH(PUKAIIY.
2.JIabGoparopnas pabota:
“Unentuduxanus
HEOPraHUYECKUX BEIIECTB’

4 Paznean 4. Crpoenne u |UcciaenoBarh crpoenue u | KoHTposabHasa padora
CBOICTBA cBoiicTBa oprannveckux («CTpoeHHne u CBOMCTBA
OPraHu4YeCKuX BeIeCTB OPraHM4ecKHX BelecTB)
BeLIECTB

41 | OK 01 Knaccudukanus, Knaccudunuposarts 1. 3aganus Ha cocTaBlIEeHHE
I[IK 1.1 |cTtpoeHue u OpraHMYeCKHE BEIIECTBA B |HA3BaHUW OPraHUYECKHUX
I[IK 1.2 |HOmeHKIaTypa COOTBETCTBUU C UX COECIMHEHUH 110 TPUBUAJILHON WIH
OpraHUYECKUX BEIIECTB |CTPOCHUEM MEXlyHapOIHOMN
CUCTEMATUYECKON HOMEHKJIATYpeE.
2. 3ajaHus Ha COCTaBJIECHUE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyI
OpPraHMYECKUX BEILECTB
OTJIETIbHBIX KJIACCOB.
3. 3amaun Ha onpezeneHue
npocreien GopmyIibl
OpPraHMYECKON MOJIEKYJIbl, UCXOs
13 DJIEMEHTHOTO cocTana (B %)
4.2 | OK01 CBolicTBa OpraHMyecKux | Y CTaHaBINBATh 1. 3anaHus Ha cOocTaBJIEHHE

OK 02 |coenuHeHuu 3aBUCUMOCTh (PU3HUKO- yYpaBHEHUN XUMUYECKUX peaKLuit

OK 04 XUMUYECKUX CBOMCTB C y4aCTHUEM OPraHUYECKUX

K 1.1 OpPraHMYECKUX BEILECTB OT |BEIIECTB HA OCHOBAaHUH UX

IIK 1.2 CTPOEHHUS MOJIEKY COCTaBa U CTPOEHU.

I[IK 1.4 2. 3agaHus Ha COCTaBJICHUE

YPaBHEHUN XUMUYECKUX PEAKIUH,
WJUTFOCTPUPYIOIINX XUMUYECKUE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS JAaHHBIX peakUui U
TEHETUYECKOM CBA3HU
OpPraHMYECKUX BEIIECTB Pa3HBIX
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus .
MepOonpUATHH
KJIACCOB.
3. PacueTrHble 3a1a4u 11O
YPaBHEHUSIM PEAKLHUN C yHaCTUEM
OpPraHMYECKUX BEIIECTB.
4. JlaboparopHas pabota
“IIpeBparieHust OpraHu4eCKUX
BEILIECTB IIPX HarpeBaHuu"
4.3 | OK 01 Wnentuduxamms Hccnenosath 1.IIpakTUKO-OpUEHTUPOBAaHHbBIE
OK 02  |opraHnyeckux BEILECTB, |KAUECTBEHHBIC PEAKIIUN  |3aJaHUs IO COCTABIICHHUIO
OK 04 |ux 3HayeHue u OpraHUYeCKHUX XMMHYECKUX PEAKIUU C ydacTUEM
I[IK 1.1 |mpumMeHeHHE B OBITOBOM |COSAMHEHUMN OTIEIBHBIX |OpPraHMYECKHX BEIIECTB, B T.4.
[IK 1.2 |1 npou3BOACTBEHHOI KJIacCOB UCIIOJIb3YEMBIX JJI UX
IIK 1.4 |mearensHOCTH 4eIOBEKA uacHTU()HUKAINH B OBITY H
IPOMBIIIIIEHHOCTH.
2.JIaboparopnas pabdora:
“UnenTuduxanus opraHndecKux
COEIMHEHUI OTJENbHBIX KJIACCOB”
5 Pazneua 5. XapakTepu3oBaThb
Kunernueckue n BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHUYECKHE |(aKTOPOB HA
3aKOHOMEPHOCTH pPaBHOBeCHE U CKOPOCTh
NPOTEeKAHUSA XHUMHYECKHX pPeakuui
XHMHUYECKHUX peakuunid
5 | OKO0l CKOpOCTb XMMMUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peaxkuuii. XMUMHYECKOE |BIUSHUE KOHIIEHTPAlMM  |TEOpPETHUYECKUE 3aJaHus Ha
I[IK 1.2 |paBHOBecue pearvpyronux BeIecTB U |aHaINU3 (PaKTOpOB, BIUAIONIUX HA
IIK' 1.5 TEMIIepaTypbl Ha CKOPOCTb |U3MEHEHNE CKOPOCTH XUMHUYECKOU
XUMHYECKUX PEAKIUN peakuuu. [Ipaktrko-
XapakTepus3oBaTh OPUEHTUPOBAHHBIE 3aJJaHUsI Ha
BIIUSIHUE U3MEHEHUS npuMeHeHue npuHiuna Jle-
KOHIIeHTpauuu Bemects, |lllarenbe nis HaxoxkaeHUs
peaKIu Cpebl U HaIpaBJIeHUs! CMEUICHUS
TEMIEpaTypbl HA paBHOBECHS] XUMUYECKON peaKkIuu
CMeEIlleHNEe XUMUYECKOTO |M aHaiu3 (GaKTOPOB, BIUSIOIINX
paBHOBECHS Ha CMeIlleHuEe XUMUYECKOTO
paBHOBECHS
6 HccnenoBaTh HCTHHHBIE

Paspnen 6. PacTBopsl

PACTBOPBHI € 3aJaHHBIMH
XapaKTepUCTHKAMU
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus .
MeponpusiTHil
6.1 | OK 01 [Tonsitue o pactBopax  |Paznuyarh UCTUHHbBIE 1. 3ajaun Ha NPUTOTOBJICHUE
OK 02 pacTBOPbI pacTBOPOB.
IIK 1.2 2. IIpaKkTHKO-OpUEHTHPOBAHHBIE
K 1.5 pacyeTHbIC 3aJaHus Ha
JUCTIEPCHBIE CUCTEMBI,
WCIOJIb3YeMbIC B OBITOBOM U
IPOU3BOJCTBEHHON AESITEIbHOCTH
YyelioBeKa
6.2 | OK 01 UccnenoBanue croiictB |MccnenoBath Ghusnko- JlaGopaTopHas pabota
OK 04 |pacTBOpOB XHMHYECKHUE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
K 1.1 HWCTUHHBIX PacCTBOPOB
K 1.2
[IK 1.4

Il | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJeP KaHUe (COAepPKaHUe MPUKIATHOTO0 MOIYJIs)

7 Pa3pen 7. OuenuBarth mociaeAcTBHA |3amuTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOI U Oyayuei npogeccuoHaJIbHOM
NMPON3BOACTBEHHOI NPOM3BOJCTBEHHOI JAesiTeJIbHOCTH)
JAesITeJIbHOCTH JAesiTeJIbHOCTH YeJI0BeKa
Ye10BeKa ¢ MO3ULMH

JKOJIOTHYECKOMI
0e30IacHOCTH
OK 01 Xumusi B ObITY U OuenuBats nocnencteus |Keiic (¢ yuerom Oynymieit
OK 02  |mpou3BOACTBEHHOU OBITOBOM 1 npogeccuoHaIbHON
OK 04 |nesATenbHOCTH YETIOBEKA |[IPOU3BOJCTBEHHOM NESITEIIbHOCTH)
OK 07 JeATEeIbHOCTH YeloBeKa ¢ |Bo3MOXKHBIE TEMBI KEHCOB:
IIK 1.1 no3unui dxonoruueckor |1. Iloremnenune kiimMmara u
IIK 1.2 0€e30I1aCHOCTH BBICBOOOYKIEHHUE Ta30BBIX
IK 1.4 TUJPaTOB CO JHA OKEaHa.
IIK 1.5 2. Bynymme matepuansl s aBua-

, MAIlIUHO- ¥ IPUOOPOCTPOCHHUS.
3. HoBble maTepuansl AJis
COJTHEYHBIX OaTapeit.

4. JlekapcTBa Ha OCHOBE
pacTUTENbHBIX MTPENapaToB
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TeMbl HHAUBUAYAJBHBIX POEKTOB
1. MccnenoBanue coctaBa MUHEPAIBbHOM BOJBI M PEKOMEHIALIMU 110 €€ UCIIOJIb30BaHUIO.
2. UccnenoBanue pa3pylaroiiero 1eUCTBUs MPUPOAHON BOJIbI HA CTPOUTENbHBIE MAaTEPHUAIIbI.

3. CocraBieHue MIpoeKTa [BETHUKA/Oropoa/cazia B 3aBUCUMOCTHU OT COCTaBa MPOAHAIN3UPOBAHHBIX
IIOYB.

4. CocraBnenue cOaTaHCHPOBAHHOTO MEHIO Ha JIEHb (HE/IEI0) B 3aBUCUMOCTH OT COJIEPKaHUS
XUMHUYCCKUX MAKPO U MUKPOIJICMCHTOB B IPOAYKTAaX IMMUTAHUS.

5. MccnenoBanue KkayecTBa MUTHEBOU BOJIBI.

6. Vccnenoanue npoO BOJONPOBOAHOM BO/BI HA IIPEAMET YCTPAHEHUS HKECTKOCTH.

7. YCcTpaHEeHHUE )KEeCTKOCTH BOJBI B CEIBCKOXO03MCTBEHHON JEATEIIBHOCTH.

8. KoHTpoJIb KauecTBa TEXHUUECKON BOJIbI pa3HbIX BUJIOB B COOTBETCTBUHU ¢ MeTofukamu o ['OCT.
9. Co3nianue 1eKopaTUBHON MITYKAaTypKH.

10. IIurMeHTHI B U3ETIUIX U3 CTEKIIA.

11. MccnenoBanne pa3pylaroero AeMCTBYs BOJbl HA CTPOUTEIbHBIE MaTEPHUAIBL.

12. OI_IeHKa COCTOAHUA BO3yXa pa60qep“1 30HBI CIICIHAJIUCTAa (TGXHOJ'IOFa, CTpOUTECIIA U T.II., C YICTOM
obnactu HpO(i)CCCI/IOHaJIBHOI;'I I[eHTeJ'ILHOCTI/I) B COOTBCTCTBUHU C HOPMATHBHBIMU JOKYMCHTAMU.
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Penensus

Ha palo4yi0 MporpamMmy y4eOHOM JMCLMILUIMHBI «XHMUS», DPa3pabOTaHHYO
npenofasareieM ['AIIOY KKKATK «KaneBckoit arpapHO-TeXHOMOTHUECKUL
koJureK» Yynpuna H.B.

Paboyas mporpamMma NONOTHHUTENBHON yueOHOW MUCHUIUTMHBL «XUMUSY,
COCTaB/IE€HHAs NPENOJaBaTe/IeM BBICIIEH KBATU(PUKALHOHHOH Kareropun YynprHa
Harambedi BacuibeBHOH, cooTBercTByeT (DefepanbHbIM —TOCYIaPCTBEHHBIM
CTaHJapTaM H TpeOOBaHMAM CONEPXKAHUs, M 0a30BOMY YPOBHIO IIOJTOTOBKH
CTYAEHTOB CpPEJHEro Mpo(eCcCHOHaNbHOro 00pa3oBaHus. PaGoyas mporpamma
COCTOMT M3 JBYX Da3felioB, IMpe[Ha3Ha4YeHa [JIsl CTYACHTOB OYHOM (OpPMEI
00y4eHusi 6a30BOr0 ypOBHsI, BKIIFOYAs JOMOJIHHUTEIbHBIE Yachl CAMOCTOSTENLHOM
MOArOTOBKU. Il 3aKperyieHHs TEOPeTHYeCKUX 3HAHMM U NpHOOpeTeHHs
HEOOXOAMMBIX yMEHMH M HaBHIKOB B pabodeil mnporpamme MpeIycMOTpeHa
CaMOCTOsATENbHAs padoTa CTYIEHTOB.

IpencraBieHHyr0 paGodylo MpPOrpaMMy MOXHO DeKOMEHIOBAaTh, KakK
uporpaMmy oOydeHus 110 yueOHOl aucuuruinae « XUMES» B yUeOHBIX 3aBEIECHMSIX
CpeIHero Npo(eCCHOHANbHOr0 00Pa30BaHKs; OHA MOXKET CIIy>KUTh OCHOBO s

paspaﬁomﬁ KAJICHOAPHO-TEMATUYECKHUX IUIAHOB [10 ATOU I[I/ICHPHUH}‘HG.

\

PeneHsenT: / WM. Ionxaiino., yauress 6uonoruu MBOY

I Ne 5, xBanuukanus no AUILIOMY: yIUTENh OUONOTHH

[lognuce ynoctoBepsito M.M. Ilomxaiino ///%/ ‘H.H.Bepetennuk,
nupexrop MBOY  COLL Ne 5 =V cout” . 150
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Penensus

Ha pabouylo MporpaMMy MO y4eOHOW AMCLUILIMHE <<XI/IMI/I§I>>, pa3paboTaHHYO
npenogasateneM I['AIIOY KKKATK «KaneBckod arpapHO-TeXHOIOTHAYECKHA
KoJuemx» Yynpuna H.B.

Paboyas mnporpamma y4eOHOW MMCUMIUIMHEI «XHUMHS», COCTABICHHAS
[Ipero/iaBareieM BBICIIEH KBaIM(QHKALMOHHON Karteropuu Yynpuna Haranseit
BacunbeBHON Ha OCHOBE MpPUMEPHOH Mporpammbl «XuMmus» (6a30Bblil ypOBEHb
(BapuaHT 1), paccMoTpeHHOU: Ha 3acegaHuu llemarorudeckoro coseta OI'BOY
IO HUPTIO IIpotokoa Ne 13 ot «29» cenrsiops 2022 r., yIBep)IEHHOH 0T «30»
HOs10pst 2022 r. ITpoTokon Ne 14, cootBeTcTByeT DeiepanbHBIM FOCYAaPCTBEHHbIM
00pa30BaTeNbHBIM CTaHAAPTaM H TPEOOBAHHSAM COIEPIKAHHS, U 6a30BOMY YPOBHIO
MIOJICOTOBKH CTYAECHTOB MPOPECCHOHATHHOI0 00pa3oBaHMUS.

PaGouas nporpaMMa COCTOMT U3:

- IacropTa padoueil MporpaMMEl;

- CTPYKTYPbI U COAEPKaHUs padoyeil MporpamMMsl;

- YCJIOBUS peall3aluy yueOHOU NUCIUIIIHHEL,

- KOHTPOJIS ¥ OLICHKH Pe3YJIbTaTOB OCBOCHHS JUCLUIIIAHEL.

ConepxaHue — IporpamMMbl  «XUMHSA»  HalPAaBIEHO Ha  JIOCTIDKEHHE
CIIEQYIOIIUX LeJIeH:

- QopMupoBaHHE Yy OOYYalOUIMXCS YMEHHS OLEHHUBATh 3HAYUMOCTH
XUMHYECKOr0 3HAHUS ISl KaXK/IOTO YeIOBEKa;

- GopMHpoBaHUe y OOYHAIOLIUXCS LEJTOCTHOTO MPEACTABIEHUS O MUpE U
PO XMMHUHM B CO3IaHUH COBPEMEHHOW €CTECTBEHHO- HAayYHOW KapTHUHBI MHUPA;
YMEHHsS OOBSACHATh OOBEKTBI W IPOILECCHl OKPYKAaKoUeH NeHCTBUTEIHHOCTH:
IPUPOTHON, COLUAIBEHON, KyJIbTYPHON, TEXHHYECKOU CPe/Ibl, HCTIOIB3Ysl IUIsl 3TOTO
XUMHUYECKHE 3HAHMUS;

- pa3BUTHE y OOYy4YalOLUMXCsS YMEHHUH pasiuyaTh (akTel U OLIEHKH,
CpaBHUBATh OLIEHOYHBIE BBIBOJBI, BUJIETh UX CBSI3b C KPUTECPUSIMHU OIIEHOK U CBSI3b
KPUTCPUECB C  OMNpEJEeNIEHHONW - CHCTEMOM LIEHHOCTeH, ¢GopMynupoBaTth Hu

00OCHOBBIBATH CO6CTBCHH}/IO IMO3HUILHIO,



- IpHOOpeTeHHe OOYYAIOIIMMUCS OIBITA Pa3HOOOPA3HOM HNEATEeNbHOCTH,
MO3HAHUS W CAMOINO3HAHMS; KIIFOYECBBIX HABHIKOB, HMEIOLIMX YHHBEPCATbHOE
3Ha4deHME JUIS pAs/IUYHBIX BHIOB NEATENBHOCTH (HABBIKOB DEINEHHs MpoGieM,
UPUHATAS ~ PElICHMH, TIOMCKa, aHanu3a U o0paboTku  uHpOpMauuH,
KOMMYHUKATHBHBIX ~ HaBBIKOB,  HABBIKOB  H3MEDPEHHWi,  COTpyIHHYECTBa,
0e30macHOro o6palleHus ¢ BEIIECTBAMU B MIOBCEHEBHOM JXU3HH).

B nporpammy BKIIIOYEHO COIepiKaHHe, HAlpaBICHHOE Ha dopmupoBanue y
CTYACHTOB KOMITETEHIIMM, HEOOXOMUMBIX IJIsi KadyecTBeHHOro ocsoenus OITOIT
CIIO Ha 6a3e OCHOBHOTrO 00IIEro 0GPa30BAHUS C MONYYEHUEM cpenHero odmero
oOpazoBaHus.

Pabouas mporpaMma NONOJHUTENHHON y4eGHON AUCHUIUTMHEBI <« XHMUS
PEKOMCH/IOBAaHA [UI HCIIONB30BaHUs B MPOMECCHOHATBHBIX 00pa30BaTENbHBIX

yupexaenusx KpacHomapckoro kpasi.

Penenzenr: , E.JO. 3aitesa., YUHUTETh XUMUH MBOY COIII
No s, KBaJm(bHKaum 1o ILI/II'UIOMy YUHUTENb XUMHUH

.H.H.BepeTeHHHK,

OUPEKTOP MBOY COII Ne 5



