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PACCMOTPEHO COI''TACOBAHO

Ha 3aceJaHuun LK COI'JTACOBAHO
0011e00pa3oBaTeNbHBIX, 3am.upexTopa mo YMP
€CTECTBEHHOHAYYHBIX

W T'yYMaHUTapHbIX JUCHHUIIINH

[Iporpamma yuebno¥ muctummuabl  OOJ[.10 Xwmums paspaborana B
cootBeTcTBHM ¢ [Ipukazom MunucrepcerBa npocseuienust PO ot 14 anpens 2022 r. Ne
235 "O6 ytBepxaeHuu (denepasbHOr0 TOCYAapCTBEHHOIO  00pa30BaTEIIbHOTO
CTaHJapTa CpeaHero npodeccuoHaabHOro oOpa3oBaHus Mo cnenuanbHocTu 35.02.16
OKcrulyaTanuss ¥ PEMOHT CEJIbCKOXO3SHMCTBEHHOM TEXHUKHM U  00OpYJOBaHUS,
pEKOMEHAAIUSAMHN MO OPTaHU3allMM TMOJYy4YeHUsI CpeaHero oOIero oOpa3oBaHUS B
npenenax OCBOEHHUS 00pa30BaTEIbHBIX IPOTPaMM CPEIHEro MpOo(hecCHOHATBHOTO
oOpa3zoBaHuss Ha 0a3e OCHOBHOIO o00mIero oOpa3oBaHHUS C Y4eToM TpeOOBaHUMI
denepalibHbIX TOCYJapCTBEHHBIX O0pa30BaTEIbHBIX CTAaHAAPTOB M IOJTydaeMoi
CHELMAIBHOCTH WM TNPOPECCHUH CPEAHEro MNpo(ecCHOHAIBHOIO 00pa30oBaHUs
(mucemo [lemaprameHTa rocyJ1apCTBEHHON MOJUTHKUA B c(epe MOJATOTOBKH padoumx
kagapoB u JIIO MunoOpHayku Poccum ot 17.03.2015 Ne 06-259), Ha ocHOBaHUHU
[IpumepHo#i paboyeil mporpaMmbl 001IE00PA30BATEIBHOM AUCITUTIIIUHBI « XUMHUS IS
npodeCCUOHANIBHBIX 00pa30BaTENbHBIX OpraHu3anui, paspadoranHoi ®I'OY [I1O
«MacTuTyT pasButus npodeccuoHaIbHOrO oOpa3oBaHus» (0a30BbIM  YPOBEHD,
BapuaHT 1) (mporokon Nel3 ot 29.09.2022).
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEH ITPOT'PAMMBbBI
OBIIIEOBPA3OBATEJIBHOM JUCHUIIJIMHBI «XUMM»

1.1. MecTO0 IUCHUILVIMHBI B CTPYKTYpe OCHOBHOIl TMpo(ecCHOHATbHOI
00pa3oBaTe/IbHOI MPOrPAMMBI

OO61eo0pazoBaTebHas AUCHUIUIMHA « XUMUSD) U3y4daeTcs Ha 0a30BOM ypOBHE B
oO1reo0pa3oBaTeIbHOM IIMKJIE Y4YEOHOro TIUIaHa OCHOBHOM MpodecCuoHaNbHOU
oOpa3oBarenbHO mporpaMmel crnenuanbHocTi 35.02.16 «3Dkcrutyaranus U peMOHT
CEJIbCKOXO35IICTBEHHON TEXHUKU U 000PYTOBAHUSY.

TpynoeMKOCTh TUCUMIUIMHBI « XUMHs» HAa 0a30BOM YPOBHE COCTaBIIsIET 72 4aca,
U3 KOTOphIX 58 waca — 0a30BbI MOayh (6 pa3aenoB) u 12 4acoB — MPUKIAAHOU
Moaynb (1 paszzgen), BKIIIOYAIOMIMNA MPAKTUKO-OPUEHTUPOBAHHOE  COJEpPKaHUE
CHeIUaIbHOCTH, 2 Yyaca — Tu(pepeHIIMpOBaHHbIN 3a4eT.

[IpuknagHo MoayJib BKJIO4aeT oOAuWH  pasnen. Pasgen 7  «Xumud
MIPOU3BOJICTBEHHON JESATEIbHOCTU YEJIOBEKa» pPEANU3yeTcsd Ha Marepualie Keilcos,
CBA3aHHBIX C DKOJOTMYECKOM O€30IacHOCTBRIO M OIECHKOM  IIOCJIEACTBHU
MPOU3BOJICTBEHHON JIESITEIILHOCTH, MO OTpaciau Oyaymeid npodeccuoHambHOM
JEATEIIbBHOCTH O0y4aroIIuXCs.

[leppon  oOyueHus W  pacmpeleiieHue IO  CeMecTpaM  OIpeAelseT
oOpa3oBarenbHas OpraHU3alys CaMOCTOSTENIBHO, C YYETOM JIOTUKH (DOpMUPOBaHUS
NPEAMETHBIX  pe3yJbTaTOB, OOMMX U  NpO(ECCHOHATBHBIX  KOMIIETEHIIUH,
MEXIPEIMETHBIX CBSI3€M C JAPYTMMH JUCHUIUIMHAMHU 00IIe00pa3oBaTeIbHOTO U
o01ienpodhecCHOHAIBLHOTO IUKJIOB YU€OHOTO TJI1aHa.

1.2. lleqiu ¥ uIaHMpyeMble pe3yabTaThl 0CBOCHHUS JUCHMIIUHbBI

1.2.1. lean u 3aga4m JUCUUIJINHBI

DOpMHUPOBAHUE Yy CTYJIEHTOB IIPEICTABJICHUS O XUMHYECKOW COCTaBIISIIOIIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA KaK OCHOBBI PUHSTHUS PEIICHUN B )KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUSX, OTBETCTBEHHOIO NTOBEJICHUS B IPUPOIHOM Cpee.

3ajaum JUCUUIINHBI:

1) cdopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IIPOILIECCOB U SABJIEHUN B OKPYKAIOUIEH CpeZe, LENOCTHOW HAyYHOM KapTHUHBI MUDA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBISATH (OPMYJIbl HEOPTAaHMYECKUX W OPTaHMYECKHX
BCII[ECTB, YPABHEHUSI XUMUYECKUX PEAKIIUNA, OOBSICHITH UX CMBICI, HHTEPIPETUPOBATh
pPE3YJIbTAThl XUMHUUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh  HaBBIKM  MPOBEACHHUS  MPOCTEUIINX  XUMHUYECKHUX
HKCIEPUMEHTANIbHBIX ~ MCCJIEAOBAHUNA ¢  COOMIOJIGHHMEM TpaBUJl  OE€30I1acCHOro
oOpallieHusl ¢ BEIIECTBAMH U JIaOOpaTOPHBIM 000PYI0BAHUEM;



4) pa3BUTh YMEHHS MCIOJb30BaTh WH(MOPMAIMI0O XMMHUYECKOIO0 XapakTepa u3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopmupoBaTh YMEHUSI POTHO3UPOBATH MOCIIEICTBHS CBOCH NEATEITLHOCTH U
XUMHUYECKUX TPUPOHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX ITPOILIECCOB;

6) chopmMupoBaTh MOHMMAHKWE 3HAYMMOCTU JOCTHXKEHMM XMMHUYECKOW HAyKd U
TEXHOJIOTUM JJIsl pa3BUTHUS COIIMATIBHON U TPOU3BOICTBEHHOM cep.



1.2.2. Ili1anupyemMblie pe3yJbTaThl OCBOCHHS 0011e00pa3oBaTeIbHOM IMCHUIIMHBI B cooTBeTcTBUN ¢ PI'OC CIIO n

Ha ocaose ®I'OC COO

Kon u I[lnannpyemMble pe3yabTaThl OCBOCHHS JUCIHUIIMHBI

HAUMeHOBaHHe

q)OPMpreMH\,X O6mue’ JIuCunIIMHAPHbIE

KOMIIeTeHII U

OK 01. B yacTu TPYyA0BOro BOCIMTAHUA: - BJIaQJAE€Th CUCTEMOM XHUMHYECKMX 3HAHUW, KOTOpas BKJIIOYACT:

Bri6upars - TOTOBHOCTb K TpYyAY, OCO3HAaHHE LIEHHOCTH | OCHOBOIIOJATralOIIe IMOHATUS (XMMUYECKUH 3JIEMEHT, aToOM, 3JIEKTPOHHas

CHoco0bI MacTepcTBa, TPy 10Ir00ue; 000s104Ka aToma, s-, p-, d-3JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJICKYIIa,

pelieHus 3a1a4 | - TOTOBHOCTh K  aKTHUBHOW  JESTEIBbHOCTU | BAJIEGHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTENEHb OKUCICHMS, XUMHYECKas

po(ecCHOHANBH | TEXHOJIOTHUECKOM u COLIMAJILHOM | CBSI3b, MOJIb, MOJIIpPHAs Macca, MOJISIPHBIM 00beM, YIIEpOAHBINA CKeJeT,

O IeATEIbHOCTH | HAlIPABJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATh, | PyHKLIMOHANIbHAS TpyMINa, paJuKal, U30MEpUs, U30MEPbI, FTOMOJIOTMYECKUN

OPUMEHUTEIBHO | IUIAHUPOBATh W CAMOCTOSITENIBHO  BBINOJHSATH | PSA, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOI- U a30TCOAEPIKAIIUE COSAMHEHNUS,

K Pa3JInuHbIM TaKyIo JCSITEIIbHOCTD; OMOJIOTUYECKH aKTHBHBIE BeHIecTBa (YIJEBOIBI, JKUPBI, OCIKH), MOHOMED,

KOHTEKCTaM - UHTEpeC K pa3IMYHBIM chepam | momumep, CTPYKTypHOE 3BEHO, BBICOKOMOJICKYJPHBbIE  COEIUHEHUS,
po(hecCuOHATIbHON e TENbHOCTH, KpUCTAJUTMYECKasl PEeIIeTKa, TUIMBl XMUMHYECKUX PEeaKIUi (OKUCIUTEIbHO-
OBilaleHHe YHHMBEPCAJBHBIMH  Y4YeOHBIMH | BOCCTAHOBUTENBHBIE, 9K30-U YHAOTEPMHUUECKUE, PeaKIIMi HOHHOTO 0OMEeHa),

NMO3HABATEJbHBIMHM JIeliCTBUSIMHU:

a) 0a30Bble JJOrHYecKHe AeHCTBUS .

- CaMOCTOSITEIIBHO (dhopMynupoBartb u
aKTyaJlu3upoBaTh MpoOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBI NpPU3HAK WIIHU
OCHOBAaHHA Jid CpaBHCHMHA, Knaccn@nxaunn nu
00001IeHHS;

- ONpenemnsiTh IENH JIeATEeTHLHOCTH,
napameTpbl U KpUTEPUU UX JTOCTHIKECHHUS;

3a/1aBaTh

pacTBOp, JIEKTPOJUTHI, HEINEKTPOIUTHI, SJIEKTPOIUTHUECKAs JUCCOLMALINS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW PEAKIIMHN, XUMHUECKOE
paBHOBECHE), TEOpPUHM M 3aKOHBI (T€OpUs XUMHUYECKOTO CTPOEHUs
oprannueckux BeniectB A.M. byriepoBa, Teopusl 3IE€KTPOIUTHYECKON
aucconuanuu, nepuoaudeckuid 3akod J.M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUH, (aKTOJIOTHMYECKHE
CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJIy4EHUH M O€30M1aCHOM HCIOJIb30BAHUU
BOXHEHIIMX HEOPraHMYeCKMX W OpPraHWYEeCKHX BEIIECTB B OBITY H
MPAKTUYECKOHN JESITeTbHOCTH YEJIOBEKa;

- YMETb BBIABJIATH XapaKTEpHblE NPU3HAKM M B3aUMOCBS3b H3YUYEHHBIX

! YKa3blBaloTCA NMYHOCTHbBIE W meTanpegmeTHble pesynbTaTtbl 3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B oTrnaronbHoi dopme, popmmpyemble obieobpasoBaTesibHOM

ANCUUNANHOMN

2 IncumMnanHapHble (NpeameTHbIE) pe3ynbTaTbl YKa3blBaloTCA B COOTBETCTBMM C METOAMKOM NpenoAaBaHna JUCLUANANHbI




- BBIBJIATh 3aKOHOMEPHOCTH U IIPOTUBOPEYUS B
paccMaTpUBaEMBbIX SIBJICHUSIX;

- BHOCUTb KOPPEKTUBBI B  JI€ATEIBHOCTD,
OLICHMBAaTh COOTBETCTBHE pE3YJbTATOB LEJAM,
OLICHUBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

- pa3BUBaTb KpEATUBHOE MBILUIEHUE IIPU
pELICHUH )KU3HEHHBIX NPo0IieM

0) 0a30BbIe HCCIEeA0BaTEeILCKUE TelHCTBHA:

- BJIQJIETh HAaBBIKAMU y4€OHO-HCCIIE0BATEIBCKOM
U IPOEKTHOH  JAEATEIbHOCTH,  HaBbIKAMU
paspernieHus npooiem;

- BBIABIISATh IPUYUHHO-CIIEACTBEHHBIE CBS3H U
aKTyaJIn3UpOBaTh 3a/jady, BBIIBUTaTb TUIIOTE3Y
€e  pelleHMs, HaXOAUTb apPryMEeHThl Ul
JI0Ka3aTeNNbCTBA CBOMX YTBEP)KIECHUM, 3a/1aBaTb
napaMeTpbl U KPUTEPUH PELICHHUS;

- aHaJM3UPOBATH IIOJYYECHHBIE B XOZE PELICHUS
3a/la4il pe3yJIbTaThl, KPUTUUYECKH OLIEHMBATH MX
JIOCTOBEPHOCTb, IIPOrHO3MPOBATh H3MEHEHHUE B
HOBBIX YCJIOBHUSX;

- YMETb NIEPEHOCUTD 3HAHMSI B [I03HABATEIBHYIO U
MPAKTUYECKYIO0 00JIaCTH KUZHECATEIbHOCTH;

- YMETb HHTEIpUpOBATh 3HAHUSA W3 Pa3HbIX
IpeIMETHBIX o0acTei;

- BBIABUIAaTb  HOBBIE  HJIEW,
OpPUTHHAJIbHBIE MTOJIXO0/IbI U PELLIEHUS;
- CIOCOOHOCTH MX UCIIOJIb30BaHUS B
ITO3HABATEJIBHON U COIMAIIBHOW MPAKTHKE

npeajiaratb

HOHSTHH, IPUMEHATh COOTBETCTBYIOLIME ITOHATHUS IIPU OIIMCAHUNA CTPOCHUS U
CBOMCTB HEOPIaHMYECKUX M OPraHMYECKUX BEIIECTB M HUX INPEBPALLECHUN;

BBISIBJIATH ~ B3aWMOCBSI3b  XUMUYECKMX 3HAHMM C  MOHATUAMH U
MNpEaACTaBJICHUAMU JPYTHUX CCTCCTBCHHOHAYYHBIX MMTPECAMCTOB,

- yMETh HCIOJb30BATh HAWUMEHOBAHUS  XMMHYECKUX  COCOUHEHUU
MEKJIYHAPOAHOTO COKO3a TEOPETUYECKOM U MPUKIAJHOM XHUMHU U

TpPUBHUAJIbHBIC HA3BaHUS BAKHEHIINX BEHIECTB (ITUIJICH, alleTHIICH, TJIMIEPUH,
denon, dQopmanbaerun, yKCyCHas KHCIOTa, TJHIMH, YrapHbBIA Tas,
YIJIEKUCIIBIN Ta3, aMMHUaK, raleHas U3BeCTb, HEraleHas U3BECTb, TUThEBas
colla M JPYIHX), COCTaBIATH (POPMYJIbI HEOPraHMYECKUX M OPraHMYeCKHX
BEIIECTB, YPAaBHEHHMSI XUMUYECKUX pEaKIUd, OOBICHATH HX CMBICT;
MOJITBEPK1aTh XapaKTepHbIe XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOUIMMU HKCIIEPUMEHTAMH U 3alMCAMH YPAaBHEHUM XUMHUYECKHUX
peaKuuii;

- YMEThb YCTAaHaBJIMBATh IPUHAJJIEKHOCTh H3YYEHHBIX HEOPraHWUYECKHX HU
OpraHMYECKUX BEIIECTB K ONPEJIEICHHBIM KjaccaM U IpyNIaM COEIWHEHUH,
XapaKTEepU30BaTh UX COCTaB M BAKHEWILIME CBOMCTBA; OMNPENEIATh BUIBI
XUMHUYECKHX CBA3€H (KOBaJEHTHAsl, UOHHAsl, METAUINYECKasi, BOJOPOAHAs),
TUIIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIacCU(PUIMPOBATh XUMHUECKUE
peaxkuuu;

- copMupoBaTh NpPEACTABICHUSA: O XHMHYECKOM  COCTaBISIOLIECH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJIM XUMHUU B IO3HAHUM SIBJICHHUM
Opuposl, B (OPMUPOBAHMM MBIIIICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAJIBbHOW TPAaMOTHOCTH, HEOOXOIUMOM Uil pelIeHusl PaKTUUECKUX
3aJjady ¥ 9KOJIOTHYECKH OOOCHOBAHHOT'O OTHOILEHHS K CBOEMY 3/10POBBIO U
MPUPOAHON CpeliE;

- yMeThb MPOBOJIUTH pacueThl MO XMMUYECKMM (opMysiaM MU ypaBHEHHSIM
XUMHYECKMX  peakuuid ¢  HCMNOIb30BaHUEM  (U3HUECKUX  BEJIUYMH,
XapaKTepU3yIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMasnibHBIE yCJIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BATh
CUCTEMHbIE XMMMUYECKHE 3HAHWS AJIs NPUHATHS PEUICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM




OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
cpeacTBa
MOKCKa, aHaIHn3a
u
MHTEPIIpEeTaluU
UHPOpPMALIUU U
nH(}pOpMaITnOHH
BIC TEXHOJIOTHH
JUTSI BBITIOJTHEHUS
3a1a4
npodeCCHOHAIIbH
Ol AeATENbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS],
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTUSL HAayKH UM OOILECTBEHHOW MPAKTUKH,
OCHOBaHHOT'O Ha Jiasnore KYJIBTYP,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOEr0 MECTa B
MOJIMKYJIBTYPHOM MHDE;

- COBEPIIEHCTBOBAHHUE SI3IKOBOM M YHUTATEIIbCKOM
KYJbTYpPbI KaK CPEACTBA B3aMMOJEHUCTBUS MEXY
JIOJIBMH U TTIO3HAHUS MUDA;

- OCO3HAHUE LIEHHOCTU HAy4YHOH JeATEIbHOCTH,

FOTOBHOCTb  OCYIIECTBJISITh ~ MPOCKTHYIO U
HCCJIEIOBATEIBCKYIO JESITEIbHOCTD
WHJUBUIyQJILHO U B TPYIIIIE;

OBiaseHue yHUBEPCAJIbHBIMH  Y4eOHBIMH

MO3HABATEJIbHBIMU J1€HCTBUAMM:

B) padora ¢ ungopmanmeii:

- BJIaJICTb HaBbIKaMU ITOJIYUCHUA HH(bOpMaIII/II/I nu3
HMCTOYHMKOB PAa3HbIX THUIIOB, CaMOCTOSITEIbHO
OCYIIECTBIISATh MOMCK, aHAJIU3, CUCTEMATHU3ALNIO
U UMHTEpHpeTanvio WHOOpPMALUUA Pa3THMYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

- co37aBaTh TEKCTHl B Pa3NUYHBIX (opmarax c
y4eTOM Ha3HauyeHus HHQOpMalUM U LEeNeBOU
ayJIMTOpUHU, BBIOMpas ONTUMAIbHYIO (opmy
NpEaACTaBJICHUA U BU3yaJIM3allhuU,

- OLEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh
uH(popMmaIuu, ee COOTBETCTBHE IPABOBHIM U
MOPAJIbHO-3TUYECKUM HOPMaM;

- WCIOJI30BaTh CPEJACTBA MH(POPMAIMOHHBIX H
KOMMYHUKAIIMOHHBIX TEXHOJOTUHA B pEUICHUU

KOTHUTHBHBIX, KOMMYHUKATHUBHBIX "
OpPTaHM3aIlMOHHBIX  3a7ad C  COOIOJEHUEM
TpeOoBaHUI 3PrOHOMUKH, TEXHUKH

- yMeTb IUIAHUPOBaTb U  BBIIOJHATH XUMHUYECKUH  SKCHEPUMEHT
(mpeBpallleHusT OpPraHWYeCKUX BEUIECTB IIPM HArpeBaHUU, IIOJTY4YEHHE
STUJICHA U U3YYCHHME €ro CBOMCTB, Kau€CTBEHHbIC PEaKLUU Ha aJbJCTUAbI,
KpaxMajl, YKCYCHYIO KHCIIOTY; JeHarypauus O€JIKOB IIpM HarpeBaHUH,
LBETHbIE pEaKkUMu OCJIKOB; MPOBOAUTh pPEAKIMH HMOHHOIO OOMeHa,
OTIpeNeNATh Cpely BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKLIUU Ha CyJb(ar-,
KapOOHAaT- M  XJOPUA-aHMOHBI, HAa  KAaTHOH  aMMOHMs;  pelaTh
AKCIIEpUMEHTANIbHbIE 3afaun 1o TeMam "Metamisl" u "Hemeramns") B
COOTBETCTBUM C IpaBWIaMU TEXHUKU O€30IIaCHOCTU IIpU OOpallleHUH ¢
BEIIECTBAMH U JIAOOPATOPHBIM O0OPYIOBAaHUEM; IMPEICTABIATH PE3yIbTATHI
XMUMHUYECKOI'0 SKCIIEpUMEHTa B (hopMe 3alKCH YPAaBHEHUH COOTBETCTBYIOIINX
peakuuii ¥ pOpMYyIHPOBATH BHIBOJIBI HA OCHOBE ITHUX PE3YJIbTATOB;

- YMETh aHAJIU3UPOBATh XUMUYECKYIO0 HH(POPMALIMIO, MTOIY4YaeMYI0 U3 Pa3HbIX
HCTOYHUKOB (CpeAcTB MaccoBoi nH(popmanuu, cetb IHTEpHET U ApyTHE);

- BJAJCThb OCHOBHBIMH METOJAaMM HAy4YHOIO II03HAaHMs BEIIECTB U

XUMUYECKUX  sIBJeHUM  (HAOMIOACHUE,  U3MEpEHHUe, 3KCIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETh NPOBOJUTH PACUYETHl MO XUMHUYECKUM (PopMysiamM U ypaBHEHUSIM
XUMHUYECKUX  pEaKIuid ¢  HCIOJIb30BaHMEM  (U3UYECKUX  BEJIHYUH,

XapaKTEPU3YIOIIUX BEIIECTBA ¢ KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa
(HOpManbHbIE YCJIOBHUSI) Ta30B, KOJHMYECTBA BEIIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMMMUYECKHE 3HAHUS I MPUHATHS PEUICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




0€30IIaCHOCTH, THUTHUEHBI, pPeCcypcocOepeKeHus,
NPaBOBBIX W JTUYECKUX  HOPM,  HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U 3AIIUTHI
uHpopmaruu, nHGOPMAITMOHHON 0€30MacCHOCTH
JTUYHOCTH,

OK 04.

D¢ dexTuBHO
B3aMMOJICHICTBOB
aTh U paboTaTh B
KOJUJIEKTHUBE U
KOMaHie

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSATEJIBHOCTU U CaMOOIIPEIECIICHUIO;
-OBJIaJICHUE HaBbIKAMH y4eOHo-
HCCIIEIOBATEIIbCKOM, MPOEKTHOM W COUMAIBHOU
JIeATEIbHOCTH;

OBanagenue YHHUBeEpPCAJIbHbIMHU
KOMMYHUKATHBHBIMH J1eHCTBUAMM:

0) coBMeCTHAas1 1eSITeJIbHOCTb!

- TOHMMaTh M MCIOJIb30BaTh MPEUMYIIECTBA
KOMaHJHOM ¥ UHJUBUYaIbHOU paOOThI;

- OPUHUMATh LIETM COBMECTHOM JEATEIbHOCTH,
OpraHU30BbIBaTh W KOOPAMHUPOBATH JEHUCTBUSA
[0 €€ JOCTHUKEHHUIO: COCTABIIATH IUIAH JIEWCTBUM,
pacnpenenars poJIM € YYETOM  MHEHHI
Y4aCTHUKOB OOCYKIaTh PE3yIbTaThl COBMECTHOU
paboThI;

- KOOpJIWHHUPOBAaTh M BBHINONHATH paboTy B
YCIIOBUSIX peanbHOro, BUPTYJILHOTO u
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYUIECTBJIATH MO3WTHUBHOE CTPATETMYECKOE
MIOBEJICHUE B PA3JIMYHBIX CUTYyalUsAX, MPOSIBIATH

TBOPYECTBO u BOOOpakeHue, OBbITh
UHHUIIAATHBHBIM

OBananenue YHHBEPCAJIbHBIMHA
peryJsiTHBHbIMH 1eiCTBUSIMM:

') NPUHSTHE ce0si U APYTUX JIIO/Aeii:

- TpPUHUMATh MOTHMBBI M apPryMEHTBl JPYTUX

- YyMeTb IUIAHUPOBaTb W  BBIIOJHATH XUMHYECKUH  SKCIHEPUMEHT
(mpeBpallleHusT OpPraHWYEeCKUX BEUIECTB IIPM HArpeBaHUU, IIOJTY4YEHHE
ATUJICHA U U3YUYCHHME €ro CBOMCTB, KaUeCTBEHHbIC PEaKLUU Ha aJbJCTUbI,
KpaxMmall, YKCYCHYIO KHCJIOTYy; JeHaTypalus O€JIKOB IIpH HarpeBaHUH,
[[BETHbIE pEaKkUuUu OCNIKOB; MPOBOAUTh pEAKIMM HMOHHOIO OOMeHa,
OIPEEIATh CPeAy BOAHBIX PAaCTBOPOB, KAUECTBEHHBIE peaKlUU Ha cyibdar-,
KapOOHAaT- M  XJIOPUA-aHMOHBI, Ha  KAaTHOH  aMMOHMs;  pelaTh
AKCIIEpUMEHTaJbHbIE 3ahauu 1o Temam "Meramisl" u "Hemeramibsl") B
COOTBETCTBUM C IpPaBWJIaMU TEXHUKU OE30IIaCHOCTH IpH OOpallleHUuH ¢
BEIIECTBAMH U JIAOOPATOPHBIM O0OPYIOBAaHUEM; IMPEICTABIATH PE3YIbTATHI
XMMHUYECKOI0 SKCIIEPUMEHTa B (hopMe 3alKCH YPAaBHEHUH COOTBETCTBYIOIINX
peaxiuii 1 GopMyJIUpPOBaTH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTaTOB




JIIOJICH NP aHAJIU3€e PE3yJIbTaTOB JICATCIILHOCTH,
- MPU3HABATH CBOE MPABO W MPABO APYTUX JFOACH
Ha OIIMOKH;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATh MU C
MO3UIUH JIPYTOro YeJIOBEKa,

OK 07. B o00Js1acTH 3K0J10IrM49€CKOr0 BOCIIUTAHUS: - chopMupoBaTh TpPEACTABICHUSA: O XHUMHYECKOM  COCTaBISIOLICH
CopeiicTBoBaTh | - CPOPMHUPOBAHHOCTH HKOJOTHUECKON KyJIbTYpBbl, | €CTECTBEHHOHAYUYHOW KapTHHBI MHpA, POJIM XUMHUU B IO3HAHUHU SIBJICHUH
COXPaHEHUIO NOHMMAaHHE BIUSHHS COIMATbHO-DKOHOMUYECKHX | IPUPOJBI, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYPHl JHUYHOCTH, €€
OKpYyXKarouieu IPOLIECCOB HA  COCTOSHUE HOPUPOAHON ¥ | (YHKIMOHAJIBHON IPaMOTHOCTH, HEOOXOAMMOM Ul PELIeHUs] MPAaKTHYECKUX
Cpenbl, COLMAIBHOM CpeIbl, OCO3HAHWE TIIO0ATBHOTO | 3374 M JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/J0POBBIO H
pecypcocOepexe | XapakTepa 9KOJOTHYECKUX MpodiieMm; IIPUPOJIHON Cpee;
HUIO, IPUMEHSATH | - TUIAHUPOBAHHE M OCYLIECTBJICHHE ICWCTBUH B | - yMETh COONIIOJATh MpaBUIIa HKOJOTHYECKHU IEIecO00pa3HOro MOBEICHHS B
3HaHUsA 00 OKpY’Kalollel cpelle Ha OCHOBE 3HAHMs Iieneil | ObITY M TPYJIOBOM AEATENIBHOCTU B LENIAX COXPAHEHUS CBOETO 370POBbS U
U3MEHEHUHU YCTOMYMBOTO pPa3BUTHUS YEIIOBEUECTBA; OKpY’KaIOIIeW NPHUPOAHON CpEAbl; YUUTBIBATH OIIACHOCTH BO3ACUCTBUS Ha
KJINMATa, AKTUBHOE HEINPHUATHE ICUCTBUM, IPHUHOCSIIUX | )KUBBIE OPraHU3MBl ONPEAEICHHBIX BELIECTB, ITOHMMAas CMBICI I1OKa3aTels
NPUHIATIBI BpEJl OKPYXKAIOIIEH CpeJIE; MPEAEIbHON TOMYCTUMOW KOHUEHTPALUU
OepeKIMBOro - yYMEHHE NPOTHO3UPOBATH HEOJArONpPUSATHbIC
IIPOU3BOJICTBA, DKOJIOTUYECKHUE MTOCIIEICTBUS MPEAIIPUHIMAEMBIX
3¢ PeKTUBHO JEHCTBUM, IPEAOTBPALLATh UX;
JICHCTBOBATH B - pacumpeHue OIbITa JIEeATEIIbHOCTH
YPE3BBIYANHBIX | DKOJIOTUMYECKON HAIIPABICHHOCTH;
CUTYyalHsIX - OBJIaJICHUE HABbIKAMU Y4eOHO-HCCIIeI0BATEIBCKOM,

MMPOCKTHOU U COLIMAJIBHOU ACATCIIbHOCTU.
K 2.10. - IUIAHUPOBAHHWE U OCYIIECTBJICHHUE JEUCTBUN B | -- cHOPMUPOBATH MPEJICTAaBICHHUS: O XHUMUYECKOM  COCTaBIAIOLIEH
Odopmists OKPY’KAIOIIEW Cpele Ha OCHOBE 3HAHMs LEJIEH | ECTECTBEHHOHAYYHONM KapTUHBI MHpA, POJIM XUMHUHM B IIO3HAHWM SIBICHUU
AOKYMCHTBI O YCTOMYMBOTO Pa3BUTHUS YEJIIOBEUECTBA; OpUpoAbl, B (OPMHUPOBAHMHM MBIIUIEHUS M KYJbTYpbl JIMYHOCTH, €€
TPOBCACHIH aKTUBHOE HEMNpUATHE ACWCTBUM, NPUHOCAIMX | (PYHKIMOHAIBLHON IPaMOTHOCTH, HEOOXOAMMOM Ul peIIeHus] MPaKTHUYECKUX
E:r:cﬁi(osaﬁcme BpEXl OKPYXKaroLIEH cpene; 3aJa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
HHON TeXHIKH I - yYMEHHE NPOTHO3UPOBATH HEOIArONPUATHBIE | IPUPOAHON Cpere;
06Oy IOBAHHS, JKOJIOTHYECKHE MTOCIEICTBUS NMPEAIPUHIMAEMBIX
COCTABIIATE JIEHCTBUM, IPEAOTBPALLATD UX; - YMETh COOJII0IaTh MPaBUiIa FIKOJIOTUYECKHU 11e1eCO00pa3HOro MOBEACHUS B

TCXHUYCCKYIO

- paciiipeHuc OIIbITa JACATCIIbHOCTH

OBITY ¥ TPYAOBOMU JIEATEIHLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBBS U




JOKYMEHTAIUIO Ha
CIIHCaHHue
CEIIbCKOXO3SMCTBE
HHOM TEXHUKH,
HETIPUTOTHOM K
JKCIUTyaTaluH,
TOTOBHUTH
MIPEJJI0KEHUS IO
TTOBBIIIICHHUIO

3¢ pekTUBHOCTH
TEXHUYECKOT'0
00CTyXKUBaHUS U
peMoHTa
CEIILCKOXO35MCTBE
HHOM TEXHHUKH 1
o0opyoBaHus B
OpraHU3aIHH.

9KOJIOTHYECKOU HAITpaBJICHHOCTH,
- OBJIaACHNEC HaBBIKaMH y‘Ie6H0-HCCHGHOB&TGHBCKOﬁ,
HpOGKTHOfI U COIMAILHOMN JesITeIIbHOCTH.

OKpYXKaroIlei MPUPOJAHOI Cpeibl; yUUTHIBATh OACHOCThH BO3JCHCTBUS Ha
JKHBBIE€ OpPraHU3MbI OIIPE/ICTICHHBIX BEIIECTB, IOHUMAst CMBICH ITOKa3aTes
npeleIbHON JOMYyCTUMON KOHIIEHTPAIIHH.

10



2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBHOM
JAUCHUITIJIMHBI «XUMUWS»

2.1. O0beM TMCHUIUVIMHBI M BUABI Y4e0HOH padoThI

Bua yueOHoii padoThI O0bem B yacax
O01beM 00pa3oBaTeJbHON MPOrpaMMBbI AU CHIUTITHHBI 72

B T.4. B (popMe NPaKTHYECKOH MOATOTOBKH 10
OcHoBHOe coJep:kaHue 58

BT. 4..

TEOPETHUECKOE 00yUueHune 44
NPaKTUYECKUE 3aHATHS 8
nabopaTOpPHBIE 3aHATHS 6

HpO(l)eCCI/IOHaﬂbHO-OpI/IeHTI/IPOBaHHOC coaecpkanue (conepma}me

NMPHUKJIAHOT0 MOAYJIfA) 12
BT. Y..

TEOpEeTHUECKOe 00yUueHune 2
MPaKTUYECKHUE 3aHATUS 10
IpomexyTounas arrectanus (auddhepeHInpPOBaHHBIN 3aUeT) 2
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2.2. TemaTu4yeCcKMi MJIAH M COAEPKAHUE TN CIIUTIIHHBI

B T1.4.
Dopmupy-
HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuasia (0OCHOBHOE M PO} ecCHOHAILHO-OPUEHTHPOBAHHOE), Obbem | (bopue eMble
pa3aesioB U TeM Ja0opaToOpHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHONH MOAY./Ib yacop | PRI oMmeTen
MOAr0TOB _—
KH
1 2 3 4 5}
OcHoBHOE coaepxaHue 58
Paznen 1. OcHOBBI CTPOEHMS BellleCTBA 8
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crpoenue aToMOB
XHMHUECKHIX Teopernueckoe odyueHue 4
3JIEMEHTOB U _ _
npupona CoBpeMeHHast MoJielb CTpoeHusi atomMa. CHUMBOJIMYECKUH SI3BIK XUMHH. XUMHUYECKUM SJIEMEHT.
XUMUYECKOi DnekTpoHHass KoHbHrypamus aroMa. Kiaccupukanus XAMHYECKAX JJIEMEHTOB (s-, p-, d-
CRSI3H aJIeMeHThl). BaneHTHble 37eKTpoHBl. BaneHTHOCTh. DJEKTpOHHAs MpHUpOJia XUMHYECKOM CBS3H. 4
DNeKTPOOTPUIIATEILHOCTh. BHUAB XUMUYECKOW CBsI3M (KOBaJE€HTHAas, HOHHAs, MeETaJUTHYecKas,
BOJIOPO/IHAS) M CTIOCOOBI €€ 00pa30BaHUs
Tema 1.2. OcHoBHOE coaep:xaHue 4 OK 01
[leproanueckuii OK 02
3aKkoH M Ta0uia | Teoperuueckoe ody4yeHue 4
J.. MenneneeBa
[Tepuoanueckas cucrema xuMuueckux aneMeHToB J[.M. Menaeneesa. @U3nueckuii CMbICIT
[Tepuonuueckoro 3akona J[.M. MenzaeneeBa. 3aKkOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX
AJIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMUYECKOro 3emeHTa B [lepronnueckoii cucreMe. MupoBo33peHUYECKOE U HAyUYHOE 3HaYEHUE 4

[Tepuonuueckoro 3akona J[.1. Menaeneesa. [Ipornossr [I.1. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX IJIEMEHTOB.
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Pa3jien 2. XuMunueckue peakuuu

10

Tema 2.1. Tunst | OcHOBHOE coep:KaHHUe 6 OK 01
XUMHUYECKUX
peakuuii Teopernyeckoe o0yuenue 4

Krnaccudukanus u TUIBI XUMUYECKUX PEAKIUi C y4acTHEM HEOPTaHUYECKUX BEIECTB.

Cocrapnenue ypaBHEHUHN peakuidi COeAMHEHUS, Pa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHa, B T.4. peaKIui

TOpPEHMUsI, OKUCIICHUSI-BOCCTAHOBIICHUSI.

VYpaBHeHUs OKHCIIEHUSI-BOCCTaHOBIIEHU. CTeneHb OKuciaeHusl. OKUCIUTENb U BOCCTAHOBUTEb. 4

CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIIbHO-BOCCTAHOBUTENBLHBIX PEAKIHI METOI0M

3eKTpOHHOTO OanaHca. OKUCIUTETFHO-BOCCTAHOBUTEILHBIE PEAKIIUU B TIPUPOJIE,

MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEIEATEILHOCTH OPraHu3MOB

IIpakTHyeckue 3aHATHS 2

Pacyetsl 0 ypaBHCHHSIM XUMUYECKUX PEaKIUN ¢ UCTOJIB30BaHUEM MacChl, 00beMa (HOPMAaIbHBIC 2

yCIIOBUSI) Ta30B, KOJIMYECTBA BEILIECTBA
Tema 2.2. OcHOBHOe co/iep:KaHue 4 OK 01
ONEKTPOIUTHUECKA OK 04
S TUCCOIMATIHS 1 Teopernyeckoe o0yueHue 2
WOHHBI 0OMEH N

Teopus »snekTpoauTudyeckoil auccoranuu. WoOHBI. DIEKTPOIUTHI, HEINEKTPOIUTHI. Peakiumn

noHHOTO OoOMeHa. CocTaBieHHE peakluii HMOHHOTO OOMEHa IMyTeM COCTAaBJICHHUS WX TOJHBIX M 5

COKpAIllCHHBIX HOHHBIX YpaBHEHMU. KHCIOTHO-OCHOBHBIE peakUMU. 3aJaHUs Ha COCTaBICHUE

WOHHBIX peakIHil

JlaGopaTopHbIe 3aHATHSA 2

[TpoBeneHue peakiuii FOHHOTO OOMEHA, OTIPE/IETICHUE CPEIbI BOJHBIX PaCTBOPOB. 2
Paznean 3. CTpoeHue U CBOIiCTBA HEOPrAaHMYECKUX BelleCTB 14
Tema 3.1. OcHoOBHOe coep:kaHue 4 OK 01
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Knaccudukanus, | Teoperuueckoe o0yueHue OK 02
HOMEHKJIaTypa U
CTpoeHue [Ipenmer Heoprannyeckoit xumun. Kiaccudukanusa Heopraunueckux Bemects. [IpocTsie u
HEOPraHUYECKUX cioxHbIe BerecTBa. OCHOBHBIC KJIACCHI CJIOKHBIX BEIIECTB (OKCI/IHBI, THUAPOKCUbI, KUCJIOTHI,
BeIIeCTB comnu). B3auMocBsI3b HEOPraHUYECKUX BEIIECTB. ATperaTHble COCTOSIHUS BEIIECTBRA.
Kpucranmuueckre u amopdHbIe BemecTBa. THUITBI KPHCTAJUIMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJIsIpHAsA, HOHHAS, METAJUTMYeCcKas). 3aBUCHUMOCTh (PM3NYECKUX CBOIMCTB BEIlIECTBA OT TUIA
KPUCTAJUTMYECKOUN pelieTk. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH BEIIECTB OT BUJIa XUMUYECKOM
CBSI3M U THIA KpUCTANIMYeCKor pemeTku. [IpuunHbpl MHOT0OOpa3us BEIIeCTB
IIpakTHYeckne 3aHATHA
Pemenne mpakTUYeCKHX 3aJaHWi M0 KJIACCU(UKANNA, HOMEHKIATYPE W XHUMHUYECKUM (OpMyIIaM
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB (YrapHBIH ra3, yrieKUCIbIi a3, aMMUaK, raiieHas
W3BECTh, HEraimieHash W3BECTh, NMUTHhEBAs COJa M JIPYTUX): HA3bIBaTh M COCTABISITH (POPMYIIBI
XUMHUYECKHUX BEIIECTB, ONMPEACIIATh MPUHAICKHOCTD K KJIACCy.
Tema 3.2. ®uszuko-| OcHOBHOE coepKaHue OK 01
XUMUYECKHE OK 02
CROLCTRA Teopernyeckoe obOyuenune
HEOPTaHUYECKUX v
BEIIECTB Metannel. OOmue ¢u3nueckue M XUMHYECKHE CBOWcTBa MeTauioB. CrocoObl MOTy4YEHHS.

3HaueHWe METa/VIOB M HEMETAJIOB B npupoac MU XU3HCACATCIbHOCTU YCJIOBCKA WU OPraHU3MOB.
KOppO3I/ISI MCTAJIJIOB: BUABI KOPPO3UH, CIIOCOOBI 34U ThI MCTAJUIOB OT KOPpPO3HUU

Hemerannel. O6mue ¢u3nueckue M XMMHUYECKME CBOMCTBA HEMETaJIoB. THIHMYHBIE CBOMCTBa
HemetaiioB [V— VII rpynn. Knaccudukanums u HOMEHKIaTypa COEIUHEHHIl HEMETaslIoB.
KpyroBopoTs! OMOT€HHBIX 3JIEMEHTOB B IIPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKHUX BEIECTB (OKCUIOB, THAPOKCH/IOB,
KHCJIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEAMHEHMH, BBICUIMX OKCUJIOB U THIPOKCHJIOB

IIpakTH4eckue 3aHATHA
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Pemenne IMPAKTUKO-OPHUCHTUPOBAHHBIX TCOPETHICCKUX Sa,I[aHI/Iﬁ Ha CBOﬁCTBa, COCTaB, IIOJYUYCHUC U

0e30MacHOe WCIOIh30BAHNE BAXKHEUIINX HEOPTaHWMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU 2

NeSITeNIbHOCTH YeJIOBEKa
Tema 3.3. OcHOBHOe coiep:KaHue 2 OK 01
Nnentuduxanys OK 02
HEOPTaHUUECKHX JlabopaTopHble 3aHATHUS 2 OK 04
BEIIECTB

JIaboparopHas padota «neHTudukaiys HEOPraHUIECKIX BEIICCTBY.

Wnentudukanus HEOPraHMUECKUX BEUIECTB C MCIOIB30BaHUEM UX (DU3UKO-XMMHUYECKUX CBOICTB, 2

XapaKTepPHBIX KAYECTBCHHBIX peakinii. KauecTBeHHbIC peakuu Ha CyiabdarT-, KapOOHAT- U XJIOPHJI-

AQHUOHBI, Ha KATUOH aMMOHHUS
Paznen 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BellleCTB 18
Tema 4.1. OcHoBHOe coJep:kaHue 4 OK 01
Kiaccudukanms,
CTpOeHHE 1 Teoperuueckoe o0yueHue 2
HOMEHKJIaTypa .

MecTo 1 3HaueHUE OPraHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.
OPTAHIHICCKHX XUMHYECKOE CTPOCHHUE KaK MOPSJIOK COSIUHEHHUS aTOMOB B MOJIEKYJI€ COTJIACHO UX BaJ€HTHOCTH.
BCILCCTB OCHOBHBIE TMOJIOKEHHSI TEOPUM XHUMHUYECKOTO CTPOEHHUSI OpraHMYeCKUX coeauHeHud A.M.

BytnepoBa. YriepoaHslii CKeleT OpPraHMYECKOW MOJIEKYJbl. 3aBUCUMOCTH CBOMCTB BEIIECTB OT 5

XUMHUYECKOTO CTPOCHHS MOJIEKYJ. MI3oMepust 1 M30MepBI.

[Tonsitue o ¢QynkumonansHoi rpymnme. Pamgukan. TlpuHmmnel KiacCHPUKAIMM OPraHUYECKUX

coenuHeHU. MexayHapoaHass HOMEHKJIaTypa W MPHUHIMIBI HOMEHKJIATYpPbl OpPraHUYEeCKUX

COEMHEHHIA.

IIpakTHYeckne 3aHATHSA 2

Homenkiiatypa opranndeckux COeJMHEHUN OTIECTBHBIX KIaCCOB 2
Tema 4.2. OcHoBHOe coep:kaHue 8 OK 01
CaolicTBa OK 02

Teopernueckoe o0yueHue 8
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OpTraHUYECKHUX
COCTUHEHUN

@OU3NKO-XMMHUYECKHE CBOMCTBA OPraHWYECKHX COCTMHEHUH OTIENBHBIX KJIACCOB (OCOOCHHOCTH
KJaccu(UKAaMU W HOMEHKJIATYpbl BHYTPU KJlacca; TOMOJOTMYECKHH psin u obmas Qopmyina;
n3oMepust; GU3NIECKrue CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI MOTY4YEHHS):

— IpeJieJIbHBIE YITIEBOJIOPO/IbI (IKaHbl U IUKJIOATKaHbl). ['OpeHne MeTaHa Kak OJUH M3 OCHOBHBIX
HUCTOYHMKOB TEIUIa B TMPOMBIIUIEHHOCTH M ObiTy. CBOiicTBa MNPHUPOIHBIX YIJIEBOJIOPOJIOB,
HaXO0XXJCHHUE B IIPUPO/IE U IPUMEHEHHE AJIKaHOB;

— HeNpeesibHble (AJIKEHbl, aJKUHBl U AJKAJAUEHb]) U apoMaTU4ecKue YrieBoJopojbl. ['opeHue
alleTUJIeHA KaK UICTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHHU AJISl CBAPKU U PE3KU METAJIOB

— KHCJIOPOJICONEpKAIME COSAMHEHUS (CIUPTBl W (PEHOJNBI, KapOOHOBBIE KHUCIOTHI M 3(HUPHI,
aNbJIETU]Ibl U KETOHBI, JKUPBI, yTaeBobl). [IpakTHuueckoe mpuMeHeHne STUIICHIJIMKONS, TJINIEPHHA,
¢denona. Ilpumenenue Gopmanbaeruaa, amneTalbIeTuaa, YKCYCHOH KHCIOTHL. Mplla Kak COJH
BBICIIIUX KapOOHOBBIX KHCIIOT.

BbicOKOMONEKYJISIpHbIE COEIMHEHUsI (CUHTETHYECKHEe U OHOJIOTMYECKU-aKTHUBHbBIE). MoHoMep,
MoJIMMEp, CTPYKTypHOe 3BeHO. [lonmmepuszanusi 3TUiIEHa Kak OCHOBHOE HAlpaBICHHE €ro
HCIOJIb30BaHUS.

I'eneTnueckas CBsI3b MEXKYy KilacCaMu OPraHMYECKUX COCIMHEHUN

CBOIiCTBa OpPraHUYECKHX COCJAWHCHUH OTAENBHBIX KJIACCOB (XMMHUYECKHE CBOMCTBA, CIIOCOOBI
MOJIy4YeHUs1): TpeaenbHble (aTKaHbl M IUKIOAJKAHBI), HEMpeeibHbIe (QJIKEHBI, aTKUHBI |
aJIKaIMeHbI) U ApOMATUYECKUE YTIEBOIOPOAbI, CHUPTHI U (DEHOIIbI, KAPOOHOBBIE KUCIOTHI U 3(PHPHI,
QIBJACTU/IBI M KETOHBI, aMUHBI 1 aMUHOKUCIIOTHI, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS. 3a/laHus Ha
COCTABJICHHE YPABHEHUU XUMHUYECKUX PEAKLUH C y4aCTHEM OPraHMYECKUX BEIECTB HA OCHOBAHUU
MX COCTaBa M CTPOCHUS

OK 04

Tema 4.3.
Wnentuduxanus
OpPTaHHYECKUX
BEIIECTB, UX
3HAYEHUE U
MIPUMCHCHHE B
OBLITOBOM U

OcHoBHOE COoAEPKaAHUEC

Teopernueckoe o0yuenue

Buooprannueckue coeaunenus. Ilpumenenue u Ouosiornyeckas pojib yrieBoaoB. OKucieHue
VIJIE€BOJOB — MCTOYHHMK JHEPrHMM JKHUBBIX OpraHu3MoB. OO0acTM NpPHUMEHEHUS aMUHOKHUCIOT.
[TpeBpamienust 6enkoB MMM B opraHu3Me. buonormueckue ¢yHkium Oenkos. buonornueckue
¢byHKIUM XUpoB. Posb opranryeckoi XMMUHM B pelIeHUH Mpo0JIeM MUIEBO 0e30nacHOCTH

OK 01
OK 02
OK 04
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MIPOU3BOCTBEHHO | POb OpraHmueckoil XMMUU B pEIICHUU MPOOJIEM DHEPreTUYeCKOW Oe30MacHOCTH, B Pa3BUTHH
JESTENIbHOCTH MEIWIUHBI, CO3JaHHHM HOBBIX MAaTE€pHajoOB, HOBBIX MCTOYHHKOB D3HEPruM (aJbTepHATUBHBIC
YyeJioBeKa UCTOYHUKU 3Hepruu). OnacHOCTh BO3ACHCTBUS Ha KUBBIE OPraHU3Mbl OPraHUYECKHX BELIECTB
OTIENBHBIX KJIACCOB (YIJIEBOJOPOJIBI, CHHUPTHI, (PEHOINBI, XJIOPOPTaHMYECKUE IPOU3BOIHEIC,
aNbJIETUIbI U JIp.), CMBICII [TOKa3aTeNsl MPeAesIbHO TOMYCTUMOM KOHIIEHTPALlUU
JlaGopaTopHble 3aHATHS
JlaboparopHas pabdota: “UneHTHUKAINS OPTAHHYECKUX COSAMHEHHUI OT/ICTBHBIX KJIAaCCOB”™
Wnentudukanuss OpraHUYecKUX COEIMHEHUN OTAENbHBIX KJIaccoB (HAa MpHUMepe allbJerujIoB,
KpaxMmaiia, yKCyCHOM KHCIIOTBI, OCJIKOB H T.II.) C UCTIOJIB30BAHNEM MX (DU3UKO-XUMHUYECKHUX CBOHCTB
Y XapaKTePHBIX KaUeCTBEHHBIX PEAKIIHIA.
Paznea 5. Kunernuyeckue U TepMOANHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XHMHYECKHX PeaKIuid
CxkopocTh OcHOBHOe coep:KaHue OK 01
XUMHYECKHUX OK 02
peaxIuit. Teopernuyeckoe 00yuenune
XUMHYECKOE
paBHOBeCHE CKOpOCTh peakiyu, ee 3aBUCHUMOCTh OT Pa3IMYHBIX (DaKTOPOB: MPUPOABI pEarupyronIux BEIIECTB,
KOHIIEHTPALIMU PEearupyrollnx BeIIeCTB, TEMIEpaTypbl U IUIOMAAW PEAKIMOHHOW MOBEPXHOCTH.
TennoBsie 23¢(HeKTh XUMUYECKUX peakuil. IK30-U S3HI0TEPMUUYECKUE, PEAKIIUH.
OO6patuMocTh peakuuid. XMMHUYECKOe PABHOBECHE M €ro CMEIIEeHHE IMOJ JeHCTBHEM pPa3IUYHBIX
(akTopoB (KOHILIEHTpalMsl pPEareHTOB WM MPOAYKTOB pEaKlMM, JaBIIEHUE, TeMIlepaTrypa) ajs
CO3JIaHMsI ONTUMANIBHBIX YCIOBUH NMpoTeKaHus XumMuyeckux npoueccos. [Tpuniun Jle [latense
Paznea 6. PactBopsI
[lonsTe o OcHoBHoOe cogepkaHue OK 01
pacTtBopax OK 02
Teoperuyeckoe o0yyenue OK 07

PactBopenue kak ¢usznko-xummudeckuit npoiecc. PactBopsl. CriocoObl TPUTOTOBICHUSI PACTBOPOB.
PactBopuMocTs. MaccoBast nonis pacTBOpeHHOro BemiecTBa. CMBICH TMOKa3aTensl MpeaesbHO
JOMTYCTUMON KOHIIEHTPAIMH U €r0 UCIOJIb30BaHUE B OLIEHKE HKOJIOIMUYECKOil 0€30MacHOCTH.

[IpaBuia SKOIOTHYECKH 11€TIECO00Pa3HOTO TOBENCHUS B OBITY U TPYAOBOH JEATEIHLHOCTH B LIETSAX
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COXpPAHEHUsI CBOETO 3J0pPOBbS U OKPYKAIOUIEH MPUPOAHON CpeAbl;, OMACHOCTh BO3ACHCTBHUS HaA
YKUBBIE OpPraHU3MbI ONPEJICTICHHBIX BEIIECTB.

PemreHne mnpakTMKO-OPMEHTHPOBAHHBIX pACUYETHBIX 3aJaHMl Ha pPacTBOPBI, HUCIOJIb3YEMBIE B
OBITOBOY W TIPOM3BOACTBEHHOH JIEATEIHLHOCTH YEJIOBEKa

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUE (COAePKAHUE TPUKIATHOTO MOIYJIs1) 12 10
Pa3nen 7. Xumusi B ObITY U IIPOM3BOACTBEHHOI IeATEILHOCTH YeJ10BeKa 12 OK 01
OK 02
Xumust B ObITY U |OcHOBHOE COJepP/KAHHE 12 OK 04
MIPOU3BOACTBEHHOMN
p OK 07
JEATEIBHOCTU Teoperuveckoe o0yuenue Z TIK 2.10
YyeJioBeKa .
Hoseiimme pocTtmkeHus XUMHUYECKOM HAyKHW W XHUMHUYECKOW TexHonoruv. Ponp xumuu B
o0ecreyeHnn YKOJIOTMUECKOM, SHEPreTHYEeCKON U MUIEBON 0e30MacHOCTH, Pa3BUTUU MEAULIUHBI. 5
[TpaBmiia TIoMCKa W aHAM3a XMMHYECKON MH(DOpPMAMKA U3 PA3IMYHBIX MCTOYHUKOB (HAydHAsl U
y4ueOHO-HayuYHas JIUTeparypa, CpeCcTBAa MacCOBOM MH(popMaIuu, cetb IHTepHET)
IlpakTH4ecKne 3aHATHS 10 10
[Tonck m aHayK3 KEHCOB O MPUMEHEHUH XMMHYECKHMX BEUIECTB M TEXHOJOTUH C yuyeToM Oynyluen
npodeccnoHanbHOM AesaTenbHOCTH 1O TemaMm: OTpulaTenbHble TOCIEACTBUS TMPUMEHEHUS
yaoOpeHui, XuMUs B CEIbCKOM XO3SIICTBE, MPUMEHEHUE TOJUMEPHBIX MAaTePUaJIOB B CEIHCKOM 10
X0351CTBE, BHECEHUE U3BECTH U TUIICA ISl YIYULIEHUS! CTPYKTYpPhI OYB.
3ammra: [IpencraBnenue pe3ynbTaTOB pelIeHUs KEMCOB B (popMe MUHH-IOKIIAJIA C MMpe3eHTaIuen
IIpomexyTouyHas aTrecTanus MO JUCHUILINHE (324€T) 2
Bcero 72 10
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3. YCJIOBUSI PEAJIU3ALIMM ITPOT'PAMMBI OBILIEOBPA30BATEJILHOM
JUCHMILIAHBI

3.1. TpebGoBannsi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY
odecneyeHn 1o

Jns peanuzauuu OporpamMMbl JAUCHUIIIUHBI JOJKHBI OBITH MPETyCMOTPEHBI
CIEIYyIOIINE CHEIHaTbHbIE IOMEIICHUS: Y4eOHBIH KaOMHET XHUMHHM W y4eOHOH
XUMHUYECKOH 1abopaTopui.

O0opynoBanne y4yeOHOro Kkad0uHera (HAIJSAAHbIE TOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX ~ MOJIEIEH  MOJIEKYJ, MOJIETH KPUCTAIUIMYECKUX  PEIICTOK,
KOJUIEKIIUU TIPOCTHIX U CJIOKHBIX BEIIECTB U/WIM KOJUIEKIIUU TOJMMEPOB; KOJICKIIUS
TOPHBIX TOPOJ M MHHEpaioB, Tabmuna MeHneneeBa, yuyeOHble (QHIBMBI, U(PPOBBIC
o0Opa3oBaTelIbHbIE PECYPCHI.

Texuuuyeckue cpeacrBa  00y4eHHMsl: KOMIBIOTED C  yCTPOWCTBaMH
BOCIIPOU3BEJEHUSI  3BYyKa, NPHHTEpP, MYJIbTUMEIUA-TIPOCKTOP C  DKPAHOM,
MyJIbTUMEINMHAS JOCKA, YKa3Ka-MPE3EHTEP ISl IPE3CHTALIHIA.

O6opynoBanmne jgadoparopum W pado4Yux MecCT Ja0OpPaAaTOPMHU: MEH3YPKH,
MUTNETKU-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTyIbl, MPEIMETHbIE U MOKPOBHBIC
CTEKJIa, MUIAHIIETHI I KaleJbHbIX peakluil, (UiabTpoBabHas Oymara, IpOMBIBAJIKH,
CTEKJIIHHbIE TPOOUPKU, PE3UHOBbIE MNPOOKU, (HOHAPUKK, HAOOpP pPEAKTUBOB,
CTEKJISTHHBIE MaJOYKH, IITATUBBI [JIs TPOOUPOK; MEpPHbIC IUIUHIPHI, BOPOHKU
CTEKJISTHHBIE, BOPOHKHU JenuTenbHbie MuuHApudeckue (50-100 wmut), cTymku c
nectukoM, (ap@opoBbie YallKH, MUHUETH, GUIBTPHl OyMaxkHble, BaTa, Mapiid,
YaCOBBIE CTEKJIA, DJIEKTPOIUIUTKH, JTa0OpPATOPHBIE IITATUBBI, CIUPTOBBIE TOPEIIKH,
CIIUYKHU, MPUOOp ISl MOMY4YEHHUs ra3oB (WM MPOOMpPKA C Tra300TBOJHON TPYOKOiN),
JepKaTenu sl MpOOUPOK, CKISTHKU JJI XPAHEHUS PEAKTUBOB, Pa3IaTOYHbIC JIOTKU;
xumuueckue crakadsl (50, 100 u 200 mi1); mmaTenu; NUHIETHI; TUTEIbHbBIC UG,
CEeKyHIOMepHI (Taiimepsbl), MepHble Tpooupku (Ha 10—20 M) u MepHbIe KoJIObI (25, 50,
100 u 200 mn), BoasiHast OaHsl (MM TEPMOCTAT), CTEKJISIHHBIC MAIOYKW; KOHUYECKUE
K0J10b1 Jy1st TUTpoBanus (50 u 100 mut); MHAUKATOPHBIE TIOJIOCKHU IS onpeneneHust pH
U CTaHJAapTHAs MHJUKATOpPHAs IIKajla; yHUBEPCAIbHBIM MHIUKATOP; NUIEeTKU Ha 1, 10,
50 mn (umu go3atopel Ha 1, 5 u 10 M), GropeTKH Il TUTPOBAHUS, MEIUIIMHCKHE
mmpuibl Ha 100-150 M7, maGopaTopHble W/WIM aHaIWTUYECKUe Bechl, pH-meTphl,
CYyHIWIBHBIN 1mKad, u Jp. 1abopaTopHOE 000pPYI0BAHUE.

3.2. UndopMannoHHOe o0ecnevyeHne peajin3auy NporpaMmmbl

OcHoBHas JuTEparTypa:

1.Epoxun FO.M. Xumus: yuebnuk.- M., 2020.

2.9OneKTpoHHBIH y4eOHMK Xumus nias mnpodeccuid €W CHeluaIbHOCTEH
TeXHU4ecKoro npoduis, M., 2021.

3.T'abpuensu O.C., OctpoymoB WU.I'. Xumust nist mpodeccuii u crienmanabHOCTEN
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TEXHUYECKOTO  MPOQHIIS: y4eOHUK IS CTyA. YUYPEXKACHHWHA CpPEeIH.
npod.obpazoBanus. — M., 2020.
4. Tabpuensu O.C., OctpoymoB N.I'., Cnagkos C.A., lopodeea H.M.
[IpakTukym: yueb. mocoOue IS CTYHI. YUYpPEXKICHUW  CpPElH.
npo¢.obpazoBanus.— M., 2020.

JlonoJIHUTEIbHAS JTUTEpaTypa:
1. I'ycena, E. B. Xumus qis CI1O: yuebno-meroanueckoe nocodue / E. B. I'ycesa, M.

P. 3uranmmna, /1. Y. Kynukosa. — Kazaup: KHUTY, 2019. — 168 ¢. — ISBN 978-5-
7882-2792-4. — TekcT: 2neKTpOoHHBIH // JIaHb : 31eKTPOHHO-OMOIMOTEeYHAs cUCcTEMa.

2. Uepnukosa, H. 0. Xumus B 10CTyITHOM U3JI0KEHUU: ydeOHOE TocoOue JjIs cIio /
H. FO. YepnukoBa. — 2-e u3n., crep. — Caunkr-IletepOypr: Jlans, 2022. — 316 c. —

ISBN 978-5-8114-9500-9. — Tekcr: anexTpoHHsbiit // JIaHb: 37I€KTPOHHO-
OubnuoTeuHas cucTemMa.

3. llleBnureiaa, JI. B. Xumus: yuebnoe nocooue / JI. B. llleBauneiaa, A. Y. AnapHes.
— Hoocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — Texkcr:
AJIEKTPOHHBIN // JIaHb: 37IEKTPOHHO-OMOIMOTEYHAs! CUCTEMA.

4. bnuuos, JI. H. Xumus: yueonuk ana CITIO / JI. H. baunos, U. JI. Ilepdunona, T. B.
CoxkomnoBa. — 2-¢ m3n., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 c. — ISBN
978-5-8114-7904-7. — TexkcT: »1ekTpoHHBIA // JlaHb: 37MEKTPOHHO-OMOIMOTEUHAS
CUCTEMA.

HNHTepHeT-pecypcenl:

1.http://www.physchem.chimfak.rsu.ru/General/redirect/xumuk.htmlIXuMuK.
CalT 0 XUMHUH.

2.http://www.college.ru/chemistry/index.php3.

3.http://chemistry-chemists.com/ sxypuan XuMust 1 XUMHKH

4.http://www.chemport.ru/ Xumudeckuit moprasn

5.http://veronium.narod.ru/VVERONIUM

6.http://maratakm.narod.ru/ BupTtyanpHas XumMudeckast koJa

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS
OBIIIEOBPA3OBATEJIBHOM JUCHUIIJINHBI

KoHTponb 1 oneHka pe3ysbTaToB 00yUYEHHUs! OCYIIECTBISETCS IIPENOAABaTENEM
B IIpollecce TMPOBEACHUS MPAKTUUYECKUX 3aHATUA U JIabDOpaTOpHBIX padoT,
TECTUPOBAHMS, & TAKXKE BBINOJHEHUA OOYYAIONIMMUCS WHIMBHUIYAIbHBIX 3aJaHUM,
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MPOEKTOB, HcclieqoBaHUN. Pe3ynbTaThl 0OydeHHsI ONpEAeNsioT, 4TO OO0yyarouuecs
JOJDKHBI  3HATh, TIOHMMaThb W JIEMOHCTPUPOBATH IO 3aBEpPLICHUU U3yUCHUS
JTUCHUTINHBI.

st popMupoBaHUS, KOHTPOJS M OIECHKH PE3yJbTaTOB OCBOCHHS YUEOHOM
JUCHUIUIMHBL UCIONB3YETCS CHUCTEMa OLEHOYHBIX MEPONPUSATUH, MPEICTABISIONMIAS
co00l KOMIUJIEKC Y4eOHBIX MEPONPUSITHI, COTJIACOBAHHBIX C Pe3yJibTaTaMu 00y4YeHUs
u chopmynupoBaHHbsix ¢ yderom @DPI'OC COO (mpeameTHble pe3yabTaThl IO

mucuuruinae) u GI'OC CIIO.

XUMHYECKOU CBI3U

CTCIICHBIO OKHCJICHUA
XUMHUYCCKHUX
JJIEMCHTOB, UCXOs1 U3
BaJICHTHOCTH U
QJICKTPOOTPpULIATCIBHO
CTH

Monayas/Pa3nen/Te Tunbl OLIEHOYHBIX
Ne | OK/IIK ¥ Pe3yabrart 00yueHnust .
Ma MeponpUsiTHi
| | OcHOoBHOE coep:KaHue
1 ®opmyaupoBaTh
Paznen 1. OcHoBbI pMyJTIp
0a30BbIe NOHATHA U
CTPOeHMs BellecTBa
3aKOHBI XUMHH
1.1 |[OK 01 |Crpoenue atoMmoB |CoOCTaBIsATh 1. Tect «CTpoeHne aTOMOB
XUMHYECKHUX XUMHUYECKue (HOPMYIIbl [ XUMHUYECKHUX JIEMEHTOB U
3JIEMEHTOB U COCIUHCHMI B IPUPOJIa XUMHUECKOMN
pupojia COOTBETCTBHU CO CBSI3H».

2. 3agaun Ha COCTaBJICHUE
XUMU4YecKux GhopmyJi
JIBYXaTOMHBIX COCIMHEHUI
(oKCcHIOB, CyNIb(PUIOB,
TUAPUJIOB U T.11.).

3. 3aganus Ha
HCITOJIL30BAHNE XMMUUCCKOM
CUMBOJIMKH U Ha3BaHUU
COE€IUHEHUH I10
HOMEHKJIAType
MEKYHAPOIHOTO COKO3a
TEOPETUYECKOU U
MIPUKJIATHON XUMUH U
TPUBHUAJIBHBIX Ha3BaHUM JJIs
COCTAaBJICHUS XUMHUYECKNX
dbopMyJ1 TByXaTOMHBIX
coeMHEHUM (OKCHUIOB,
CyIb(HUIO0B, TUAPHIOB H T.II.)
U JPYTUX HEOPTaHUYECKUX
COCJIMHECHHUHU OTAEITBbHBIX
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Mopyas/Paznen/Te

Tunol oeHOYHBIX

Ne | OK/IIK Pe3yabTaTt 00y4yeHus .
Ma MepOnpUATHIA
KJIaCCOB
1.2 |OK 01 |I[lepuoanueckuii XapakTepu3oBaTh 1. Tect «Metamnmnyeckue /
OK 02 |3akoH u TabimIa XUMHYECKHUE HEMETAJNIMYECKUE CBOMCTRBA,

J.1. MenneneeBa

3JIEMEHTHI B
COOTBETCTBHH C UX
IIOJIOKCHUEM B
MEPUOANYECKON
CHCTEME XUMHUYECKUX
anemenToB J[. M.
MenpgeneeBa

3JIEKTPOOTPUIIATEIBHOCTD U
CPOJCTBO K AJIEKTPOHY
XUMHYCCKHUX PJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MOJI0KEHHEM B
NIEPUOANYECKON CUCTEME
XUMHYECKUX demeHToB 1. 1.
MenaeneeBay.

2. ITpakTyeckue 3aJjaHus Ha
YCTAHOBJICHUE CBSI3U MEXKTY
CTPOEHHUEM aTOMOB
XAMHAYECKHUX DJIEMEHTOB U
NEePUOANYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKHUX
AJIEMEHTOB U UX COCIUHEHUM
B COOTBETCTBHUHU C
MOJI0KECHUEM
[Iepuoanueckoii cucteme.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3a1aHUs Ha
XapaKTepHu3alnio
XUMHYSCKHX 3JICMCHTOB:
«MeTtannnueckue /
HEMETaIJIMYECKUE CBOMCTRA,
3JIEKTPOOTPUIIATEIBHOCTD U
CPOJACTBO K 3JIEKTPOHY
XAMHYECKHUX DJIEMEHTOB B
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Mopyas/Paznen/Te

Tunol oeHOYHBIX

Ne | OK/IIK Pe3yabTaTt 00y4yeHus .
Ma MeponpusATHA
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOECHUEM U
MOJIOKEHUEM B
NEPUOINYECKON CUCTEME
XUMUYECKUX DJIEMEHTOB
J.1. MenpaeneeBa»
2 Pa3znen 2. XapakTepu3oBaTh
XumMnuyeckue TUIIBI XUMHYECKUX
peakuuu peakuuiu
2.1 |OK 01 |Tunst xumuyeckux |CocTaBisaTh peakuuu |1. 3amaum Ha cocTaBlieHUE
OK 04 |peakuui COEIUHEHUS, YPaBHEHHUU PEAKIINN:
pazyioxeHus, 0OOMeHa, |— COeMHEHMUS, 3aMEIIICHUS,
3aMeIIeHHUS, pasnokeHus, 0OMeHa;
OKHUCJTUTEIHHO- — OKHUCJIUTENIbHO-
BOCCTAHOBUTEJIbHBIE  |BOCCTAHOBHUTEIIbHBIX
peaKIuu PEeaKIHii ¢ NCITOTH30BAHUEM
METO/1a SIIEKTPOHHOTO
Oananca.
2. 3a1a4M HaA pacyeT MacChl
BEIIECTBA UM 00BbEMA
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAaCcCe
i 00bEMY OJTHOTO U3
YYaCTBYIOIIUX B PEaKIIUN
BEIIECTB; PACYETHI
Macchl (00béMa, KOJIMYeCcTBa
BEIIECTBA) TIPOYKTOB
pEeaKIMu, eCIIU OJTHO U3
BEIIECTB UMEET MTPUMECH
2.2 OnekTponutuyeckas |COCTaBIATh 1. 3agaHus Ha cocTaBieHUE
JUCCOTTHAITIS U ypaBHEHUS MOJICKYJIIPHBIX U HOHHBIX

HUOHHBIA 0OMEH

XUMUYCCKUX PEaAKITUU
MOHHOI0 oOMeHa ¢
y4aCTHEM
HEOPTaHUYCCKUX
BEIICCTB

peakiui ¢ y4acTUEM KUCIIOT,
OCHOBAHHUM M COJICH,
YCTaHOBJIEHUE U3MEHEHUS
KUCIIOTHOCTH CPEbI

2. JlJabopaTopHas pabota
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OK/IIK

Mopyas/Paznen/Te
Ma

Pe3yabTaTt 00y4yeHus

Tunol oeHOYHBIX
MepONpUATHI

"THIIBI XUMHYECKUX
peaxkumit"”

Pa3znea 3. Ctpoenue
U CBOMCTBA
HEOPraHu4eCcKUX
BelleCTB

HUccnenoBath
CTpOEeHHUE U CBOMCTBA
HEOPraHN4eCKHuX
BelIeCTB

3.1

OK 01

Knaccuduxanus,
HOMCHKJIATypa 1
CTpOEHHUE
HEOPTaHUIECKUX
BEIIECTB

Knaccuduiupoars
HEOpPTraHUYECKUE
BEIIECTBA B
COOTBETCTBHUH C HX
CTPOEHUEM

1. Tect «HoMenkiatypa u
Ha3BaHHE HEOPTaHUYECKUX
BEILIECTB UCXOJIS U3 UX
XUMUYECKON (HOpMYITBI MU
COCTABJICHUE XUMUYECKOU
(bopMyIbl UCXOIS U3
Ha3BaHUS BELIECTBA M0
MEKTyHApOIHOW WUITN
TPUBHUAJILHOU
HOMEHKJIaType».

2. 3a1a4M Ha pacyer
MacCOBOM /10711 (Macchl)
XUMHUYECKOTO 3JIEMEHTA
(coenuHeHUs1) B MOJICKYJIE
(cmecn).

3. IlpakTuyeckue 3agaHus 1o
KJ1accu(uKaIuu,
HOMEHKJIaType 1
XUMUYECKUM (popMynam
HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHbBIX KJIACCOB.

4. IlpakTruecKue 3aJlaHusl Ha
OIPEICTIEHNE XUMUYECKOU
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BUJIA
XUMUYECKOU CBSI3U U THUTIA
KPUCTAJUIMYECKON PEIIeTKU

3.2

OK 01
OK 02

Du3nukKo-XxuMHMUECKue
CBOICTBA
HEOPraHUYECKUX

YcranaBnuBaTh
3aBUCUMOCTH (PU3HKO-
XAUMHYECKUX CBOUCTB

1. Tect «OcoOeHHOCTH
XUMHWYECKUX CBOMCTB
OKCH/IOB, KMCIOT,
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OK/IIK

Monyas/Paznen/Te
Ma

Pe3yabTaTt 00y4yeHus

Tunsl oLIeHOYHBIX
MepONpUATHI

BCIICCTB

HEOPraHUYECKHUX
BEILIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJL, a
TaKXe TUIa
KPUCTAJUINYECKON
peLIeTKH

OCHOBaHUM, aM(POTEPHBIX
TUAPOKCUJIOB U COJICH.

2. 3ajaHus Ha COCTABJICHUE
ypaBHEHUN XUMHUYECKUX
peakiuii ¢ yuactTuem
MPOCTBIX U CIOKHBIX
HEOPTaHUYECKUX BEIIECTR:
OKCHJIOB METAILJIOB,
HEMETAJUIOB U aM()OTEPHBIX
AJIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAHUM U
aM(}OTEPHBIX TUJIPOKCHUIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTEepU3YyIOLIUX X
CBOMCTBa U CIIOCOOBI
MOJTyYEHUS.

3. IIpakTuko-
OpPHUEHTUPOBAHHBIE
TEOPETUUECKHE 3a]JaHUS HA
CBOKCTBA U NOJIyYEHUE
HEOPTaHUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

N nentudukanus
HEOPTaHUYECKUX
BEILIECTB

Uccnenosats
KaueCTBECHHBIE
peakiuu
HEOPTaHUYECKUX
BCIIIECTB

1. IIpakTuko-
OPUEHTUPOBAHHBIE 3aJIaHUS
110 COCTaBJICHUIO
XMMHUYECKUX PEAKIUH C
y4aCTUEM HEOPTraHUYECKUX
BEIIIECTB, UCIIOIb3YEMBIX JIJIS
UX UACHTU(DUKAIINH.
2.JIabopaTopHas padora:
“Unentudukarus
HEOPraHUYECKUX BEIIECTB”

Paznen 4. Ctpoenne
U CBOMCTBA
OPraHN4YecKuX
BelIeCTB

HUccaenoBarhb
CTPOEHHE U CBOMCTBA
OpPraHM4ecKux
BelleCTB
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Monyas/Paznen/Te

Tunsl oLIeHOYHBIX

Ne | OK/IIK Pe3yabTaTt 00y4yeHus .
Ma MepOnpUATHIA
4.1 |OK 01 |Kmaccudukamms, Knaccudumuposare  |1. 3amannst Ha cocTaBICHUE
CTpOEHUE U OpraHu4ecKue Ha3BaHUM OPraHUYECKUX
HOMEHKJIaTypa BEIIECTBA B COCIMHEHU 110 TPUBUATBHOU
OpraHUYeCKuX COOTBETCTBHUH C HX WM MEXTyHapOIHOM
BEIIECTB CTpPOEHUEM CUCTEMaTUYECKON
HOMEHKJIaType.
2. 3agaHus Ha COCTaBIICHUE
MOJIHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (hOopMyJT
OpraHUYeCKUX BEIIECTB
OT/ICJIbHBIX KJIACCOB.
3. 3agaum Ha omNpeIeNICHHUE
npocreimen GopMyIbl
OPraHUYECKON MOJIEKYJIBL,
UCXO/ISl U3 DJIEMEHTHOTO
coctaBa (B %)
4.2 [OK 01 |CsoiictBa YcranaBnuBaTth 1. 3aganus Ha cocTaBiIeHUE
OK 02 |oprannueckux 3aBUCUMOCTH (PU3HUKO- |YPABHEHHM XUMUYECKHUX
OK 04 |coenuHeHnuii XMMHUYECKUX CBOWCTB |PEAKLMH C y4aCTUEM

OpraHUYECKUX
BEILIECTB OT CTPOEHUS
MOJIEKYJI

OpraHUYECKUX BEILIECTB HA
OCHOBaHHUH MX COCTaBa U
CTPOEHHUS.

2. 3agaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX
peaKuui, WIUTOCTPUPYIOLINX
XMMHUYECKUE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX
pEaKLMI U TEHETUYECKOU
CBSI3M OPraHUYECKUX
BEIIIECTB PAa3HbIX KJIACCOB.
3. PacueTrHbie 3a1a4u 11O
YPABHEHUSIM PEAKLUN C
y4aCTUEM OPTaHUYECKUX
BEILIECTB.
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Mopyas/Paznen/Te

Tunol oeHOYHBIX

Ne | OK/IIK Pe3yabTaTt 00y4yeHus .
Ma MepOnpUATHIA
4.3 |OK 01 |Unentudukanus HccnenoBarb 1.IIpakTuko-
OK 02 |opranmyeckux KaueCTBCHHBIC OPUEHTUPOBAHHBIC 3aJJaHUS
OK 04 |BemiecTB, UX peaKumrun 10 COCTABJIEHUIO
3HA4YCHHUE U OpraHUYECKUX XUMHUUYECKUX PEAKIIUN C
MIPUMCHCHUE B COeIUHEHUH y4acCTHEM OPTaHUYECKUX
OBITOBOH U OTJIENBHBIX KJIACCOB  |BEIIECTB, B T.4.
MPOU3BOJICTBEHHOMN UCIIOJIB3YEMBIX ISl UX
JIeSITEIbHOCTH uaeHTU(UKAINH B OBITY U
YyeJoBeKa MPOMBIILICHHOCTH.
2.JIabopaTopHas pabora:
“Unentudukarus
OPTaHUYECKUX COCTUHEHUN
OTIEJILHBIX KJIacCOB”
5 Pa3zpgea S. Xapaxkrepu3oBaTh
Kunernueckue u BJIMSIHUE PA3JIUYHBIX
TEPMOJAMHAMHUYECK |(PAKTOPOB HA
He 3aKOHOMEPHOCTH [PABHOBECHE H
NMPOTEeKAHMS CKOPOCTh
XHMHYECKHX XMMHYEeCKHX
peakuuit peakuui
5 |OK 01 |CkopocTh Xapaktepu3oBaTb [IpakTHKO-OpUEHTHUPOBAHHBIE
OK 02 |xumMHuuyeckKux BJIMSIHUE TEOPETUUECKUE 3aJ]aHUs Ha
peaKkIuii. KOHIICHTpAIIMU aHanu3 (akTopoB,
XuMHuYecKoe pearupyronmx BIIMSIONINX HA H3MECHEHUE
paBHOBECHE BEIIECTB U CKOPOCTH XMMHUYECKOU

TeMIIEpaTyphl Ha
CKOPOCTh XUMHUUYECKHUX
peakiui
Xapakrepu3oBaTb
BIIUSIHAE U3MEHECHUS
KOHIICHTpAIUHU
BEIIIECTB, PEAKIINU
Cpebl U TEMIEPATYPHI
Ha CMEUICHUE
XUMHUYECKOTO
paBHOBECHS

peakuuu. [IpakTuko-
OPUEHTUPOBAHHBIE 3aJaHUS
Ha [IPUMEHEHUE IIPUHLINATIA
Jle-llarenbe nus
HAaXO0KJICHUS HaAIIPaBJICHUS
CMEILICHHS PABHOBECHS
XMMHUYECKOU peakiuu 1
aHanu3 (hakTopoB,
BIIMAIOLIMX HA CMEILECHHE
XUMHYECKOTO PAaBHOBECHS
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Monyas/Paznen/Te

Tunsl oLIeHOYHBIX

Ne | OK/IIK Pe3yabTaTt 00y4yeHus .
Ma MepOnpUATHIA

6 XapakTepu3oBaTh
Pa3znen 6. HCTHUHHBbIE PACTBOPbI
PacTBOpsbI C 3aJJaHHBIMH

XapaKTepuCTUKAMM

OK 01 |ITousTue o Paznuuats uctuaueie |1. 3a7a4M Ha NPUTOTOBJICHUE

OK 02 |pacTBOpax PacTBOPBI pacTBOPOB.
2. [IpakTuko-
OPUEHTUPOBAHHBIE
pacueTHbIE 3a/1aHUs Ha
JUCTIEPCHBIC CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
IIPOU3BOICTBEHHOMN
NEATEIbHOCTH YEJI0BEKA

Il | IIpodeccuoHaIbHO-OpHEHTHPOBAHHOE CO/IEPKaAHUE (COAepP:KaHue TPUKJIATHOTO

MO/1YJIs1)

7 Pa3znen 7. OneHuBaThb 3amura Keiica (¢ yudeTom
Xumusi B ObITY U MOCJIeACTBUSA Oynyuiei
IPOM3BOJACTBEHHOH (OLITOBOM U npo¢eccuoHATbHOMN
AeSITeJIbHOCTH NPOU3BOJACTBEHHON |1eSITeJIbHOCTH)

YyeJl0BeKa AeSITeJIbHOCTHU

yeJIOBeKa ¢ MO3UIUM

IKOJIOTHYECKOM
0€e30macHOCTH
OK 01 |Xumus B ObITY H O1eHnBaThH Keiic (c yuerom Oyaymei
OK 02 |mpou3BOACTBEHHOM |MOCIEACTBUS OBITOBOM |TpodeccHoHaNbHOM
OK 04 |megarennHOCTH Y TIPOU3BOJICTBEHHON |JI€ATEIILHOCTH)
OK 07 |4genoBeka JIEATEIILHOCTH Bo3MoxHBIE TEMBI KEHCOB:
IIK 2.10 yejoBeka ¢ mo3unuii  |1. OTtpunarenbHbie
AKOJIOTUYECKOM ITOCJICACTBUA
6e30MaCHOCTH MpUMEHEHUs yA00pEeHUI
2. XuUMHSI B  CEIBCKOM
XO3SUCTBE
3. I[IpumeHeHue MOJIMMEPHBIX
MaTepuajoB B  CEIbCKOM
XO3SUCTBE

4. BHeceHne U3BECTH U TUIICA
JUTSL  YIIYYIIEHHUS CTPYKTYPbI
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OK/IIK

Mopyas/Paznen/Te
Ma

Pe3yabTaTt 00y4yeHus

Tunol oeHOYHBIX
MepONpUATHI

ITOYB.
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