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Pabouas mporpamma o01ie00pa3oBaTeILHOTO YYeOHOTO TpeMeTa « XUMUS» MpeIHA3HAYCHA JIIs
peanu3aiid OCHOBHOW IpodecCHOHaNbHOM oOpa3oBaTenpHON mporpammel CIIO Ha 06a3ze OCHOBHOTO
o01ero 06pa3zoBaHus ¢ OTHOBPEMEHHBIM TIOTYYCHHEM CPEIHETo 00IIero oOpa3oBaHMs.

IIporpamMMma pa3paboTaHa c y4eToM:

- denepanbHOTO roCy1apCTBEHHOTO 00pa30BaTeNbHOTO cTaHJapTa CpeIHero
npodeccuonanbHOro  o6pazoBanusi 1o  cnenuanbHocTH  54.01.20  «I'paduyeckuit  auzaitHep»(
kBanmuuKaps: rpaduyuecKuil TU3aiiHep) YTBEPKICHHOIO MPHKa3oM MHUHHCTepCTBa 00pa3oBaHHs H
Hayku or OoT 9 nekaOps 2016 r. N 1543, (3aperucrpupoBan MHUHHCTEPCTBOM OCTUIMHM PoccHiiCKOi
Oenepanyu 12 nexadps 2016r. Ned4662.

- IlpumepHnoii paboueii mporpamMMoii 00IEe00pa3oBaTEIbHON YUeOHOH AMCIUILIMHBL « XUMHUSDY
(6a30BEIil ypoBeHB) A mpodeccnoHanbHBIX 00pa3oBaTenbHBIX opranusanuii (Mocksa, ®I'BOY 10
HPII0,2022r)

- y4eOHOro IUlaHa JaHHOM CeNUaabHOCTH, YTBEPKAECHHOIO IPUKA30M AUPEKTOpa TeXHUKyMa No
Ne09-01-85 ot 16.02.2023 1.

Opraamanusi-pazpadotauk: 'BIIOY KK «AMT»

Pa3zpaboruuk: 1O.B.13Beposa, IpenojaBaTelib €CTECTBCHHOHAYYHBIX
mucaumne [ BITIOY KK «<AMT»

PenenseHTsr: E.H.3amuxoBckas, mpenojgaBaTellb €CTECTBEHHOHAYYHbIX
muciumuind, ['BIIOY KK «ApMaBupckuil FOpUINYECKHI
TeXxHUKym». KBanudukanus 10  JUIUIOMY:  XHMUK,
IpenojaBaTellb

E.A.buproxosa, [IperoiaBaTenb XUMHH BBICLICH
kBannukanronHoit kateropuu, [ BITOY KK Apmasupckuii
MeIMUUHCKUN Kkoiemk. KBamudukanus mno aumiomy:
VMHKEHEP-XUMHK-TEXHOJIOT
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1.ITACIIOPT PABOYEM TPOT PAMMABI
1.1.MecTo AucHMILVINHBI B CTPYKTYpe OCHOBHOI NPo(ecCHOHAIBLHOM

o0pa3oBaTe/IbHOM MPOrPaMMbI

OOmieoOpa3oBarenbHas JUCHUIUIMHA «XUMHS» H3y4aeTcss Ha 0a30BOM YpOBHE
o01eo0pa3oBaTeIbHOr0  IHMKJIA  y4eOHOro  IUlaHa  OCHOBHOW  MpOo(eCCHOHAIBLHOU
obpazoBarenbHol Tporpammbl B cootBeTcTBUH ¢ PI'OC CIIO, mo cnenmanbsroctn 54.01.20
«I'paduueckuii au3aiinepy» (kBaauuKanys: rpahuIecKuii Au3anHep).

TpymoemMkocTh Ha 0a30BOM ypOBHE TUCIHMIUIMHBI «XuMus» cocrapiser /0 daca u3
KOTOpPBIX 62 4Yaca - 0a30BbI MOAynb(6 pa3zenoB) U 8§ 4acoB NMpHUKIATHON Momynb(l pasmen)
BKITIOYAOIIU MTPAKTHKO - OPUEHTHPOBAHHOE COJICPKAHHUE.

[IpukinagHoit Moayab BKIOYAaeT B ceOs oawH pasaen. Pasmen 7 «Xumus B ObITY U B
MIPOU3BOJICTBEHHON JESITENFHOCTH YENOBEKa» pealn3yercss B BHUIE KEHCOB, CBA3aHHBIX C
9KOJIOTUYECKOW O€30MacCHOCThI0O M OIEHKOW ITOCJIEICTBHH OBITOBOM M TMPOW3BOJICTBEHHOU
JEeSITeIbHOCTH OyayIiel mpodeccCuoHanbHOM NesTEIbHOCTH 00YYaroIINXCSl.

1.2. Ilenn ¥ MJIaHUpPYeMbIe Pe3yJIbTAThl 0CBOCHHUSI TUCIUTLIMHBI
1.2.1 leau u 3a7a4u AUCUUTJIMHBI.

@opMHpOBaHHE y CTYIAEHTOB IPEICTABICHHA O XHMHMYECKOM COCTaBIAIOIIECH
€CTECTBCHHOHAy4YHOM KapTHHbl MHMpPAa KakK OCHOBBI IPHUHATUS PELUICHUHM B JKU3HEHHBIX U
IIPOU3BOJCTBEHHBIX CUTYalUsIX, OTBETCTBEHHOI'O IIOBEJCHNS B IPUPOJHON CpELE.

3amaun IUCIIUTLIAHBI;

I)chopmupoBaTh NOHMMaHUE 3aKOHOMEPHOCTEHM MPOTEKaHUsI XUMUYECKUX MPOIIECCOB U
ABJICHUM B OKpYXarolleld cpene, LEJOCTHOW Hay4dHOM KapTHHBI MHUpPa, B3aUMOCBSI3H U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2)pa3BUTHE YMEHHUS COCTaBJIATh (POPMYJIbl HEOPTaHUYECKUX M OPraHMYECKHX BEIIECTB,
YPaBHEHUS XUMHYECKHX pEaKUHi, OOBACHATh HMX CMBICI, HUHTEPHPETUPOBATH DPE3YJIbTAThI
XUMHYECKHUX IKCIIEPUMEHTOB,

3)chopMupoBaTh HAaBBIKH MPOBEICHUS MPOCTEHIINX XUMUUYECKHX SKCIEPUMEHTAIBHBIX
UCCIIEIOBaHUM ¢ CcOOJIOJieHMeM TMpaBui Oe30MacHoro oOpalleHust C BellecTBaMU U
1a00paTOPHBIM 000PYI0OBaHHUEM;

4) pa3BUTh YMEHUS UCTOIB30BaTh HH)OPMAITNIO XUMHUYECKOTO XapakTepa U3 Pa3InaHbIX
HMCTOYHUKOB;

S)chopmupoBaTh yMEHHS TMPOTHO3MPOBATH TMOCJIEACTBUS CBOCH JESITEIIBHOCTH W
XUMUYECKHUX TTPUPOTHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;

6)chopMupoBaTh TOHMMAaHWE 3HAYUMOCTH JOCTH)KCHHNM XUMHUYECKOW HAyKH U
TEXHOJIOTHI JUTS pa3BuTHs COLMAJILHOM 51 MPOU3BOACTBEHHOMN cdepsl.






Koa n
HAUMEHOBAaHME
(popmupyembix
KOMIIETEeHI M

[Inanupyembie pe3yabTaThbl 0CBOEHHUS TUCUMILINHBI

OK 01. Beibupats
CIOCOOBI pelIeHus 3a1a4
npohecCHOHABLHOM
JESTEIIbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

Oo0mmue

JAucuuminHapHbie

B uyacTtu TpPyaoBOro BOCHHMTAHMSI: - TOTOBHOCTH K
TPYIy, OCO3HAHHE [IEHHOCTH MacTePCTBa, TPYIOIO0HE;
- TOTOBHOCTH K aKTI/IBHOI\/'I JCATCIIBHOCTHU
TEXHOJIOTMYECKOH M COLMAaJbHON HampaBICHHOCTH,
CIIOCOOHOCTH WHUIINAPOBATS, TJIAHUPOBATH H
CaMOCTOATCIIBHO BBIIIOJHATH TaKYIO JCATCIBHOCTD,

- MHTEpeC K pa3iIuyHbIM cdepam npodecCHOHATBHOM

JIeSITeNIbHOCTH,
Osnanenue YHHBepCAIbHbIMU yuyeOHBIMHI
NO3HABATEJbHBIMU  JlelicTBUAMHU: a) 0a3oBble

JOTHYeCKHe 1eHCTBUA:
- CaMOCTOSTENHHO (HOPMYIMPOBATh U aKTyaJIM3UPOBAThH
po0JieMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- YCTaHAaBIMBAaTh CYIIECCTBEHHBIH MPHU3HAK WA
OCHOBaHMS [y  CpaBHEHHs, KiacCHpUKAlMu U
0000I1IeHNS;

- OIIPCACIIATH LCIIN ACATCIbHOCTHU, 3a/1aBATh MapaMCTPhbL
1 KPpUTCPHUHU UX JOCTHIKCHUSA,

- BBIABJIAATH 3aKOHOMEPHOCTH MW IIPOTHUBOPECYHSA B
paccMaTpUBACMBIX SIBJIICHUAX,

- BJIAJIETh CHUCTEMOM XUMHUYECKUX 3HAHWH, KOTOpas BKIIIOYAET:

OCHOBOITIOJIATAIONINE  TOHATHS  (XMMHUYECKHUH  DJIEMEHT, aTOM,
9JIEKTPOHHAs 000JI0YKa aroma, s-, P-, O-3JeKTpOHHBIE OpOHTAIH
aTOMOB, HOH, MOJIEKYyJIa, BaJ€HTHOCTb, JJIEKTPOOTPHUIATENHHOCTb,
CTETICHh OKHCIICHHS, XWMHYECKas CBI3b, MOIIb, MOJISIpHAs Macca,
MOJIIPHBI 00BEM, YIVICPOAHBIH CKEJeT, (PYHKIHMOHAIbHAS TPYIINa,
paauKal, W30MepHus, H30MEphl, TOMOJIOTUYECKUIH psl, TOMOJIOTH,
YTJIEBOJIOPOJIHI, COCTMHCHUSI,

OMOJIOTUYECKH AaKTHBHBIC BCIICCTBA (er’IeBO,Z[BI, JKHPBI,

KUCIIOPOJ- U a30TCOAEpIKallue
Oenkn),
MOHOMEp, TOJIUMEP, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
COCIMHCHUSA, KPUCTAJIJIMYCCKAA pCIIC€TKa, TUIIbl XUMHYCCKUX peaKHI/Iﬁ
(OKHCINTENTEHO-BOCCTAHOBUTENBHBIE, 3K30- M JHAOTEPMHUYECKHE,
peakuu MOHHOTO OOMEHa), PacTBOP, ANEKTPOIUTHI, HEIJIEKTPOIIUTHI,
JJEKTPOIUTHYECKAsT AMCCOLMALNS, OKUCIUTEIb, BOCCTAHOBHUTEINb,
CKOPOCTh XMMUYECKOM PeaKiH, XUMHYECKOE PaBHOBECHE), TEOPUH U
3aKOHBI (Teopm{ XUMHUYCCKOI'0 CTPOCHUSA OPraHUYCCKUX BEIIECTB
AM. bytneposa,

niepuoanuecknii 3akoH J.W. MennmeneeBa, 3aK0H COXpaHEHHUS MacChl),

TCOpUA SHCKTpOHI/ITH‘{eCKOﬁ JUucconualnuu,

3aKOHOMEPHOCTH, CUMBOJIHNYCCKUN S3BIK XUMHH, (baKTOHOI‘I/IT-IeCKI/Ie

CBCJACHUA O CBOﬁCTBaX, COCTaBC, IIOJYYCHUU U 0e30macHOM




- BHOCHUTh KOPPEKTHBBI B JACSATEIBHOCTH, OIICHUBATH
COOTBETCTBHE PE3YJbTATOB IIEJISIM, OICHUBATH PUCKH
MTOCJICICTBUN JAEATEIHHOCTH;

- pasBMBaTb KPeaTUBHOE MbIWAEHME NPU pPeLleHnn
YKU3HEHHbIX Npobiem

0) 0azoBbIE HCCIEI0BATEIbLCKUE JI€HCTBUA:

- BJAJeTh HABBIKAMH Yy4YeOHO-HCCIEeNOBAaTENLCKON U
MPOEKTHOW  JISATEIILHOCTH, HAaBBIKAMH Pa3pelICHHS
mpooIeMm;

- BBIIBIATH

MIPUYUHHO-CJIICACTBCHHBIC CBA3U n

aKTyaJIM3UpPOBaTh 3ajadyy, BBIABUTATh THUIIOTE3Y €€
peIlcHHs, HAXOIUTh APTYMEHTHI JUIS JIOKAa3aTelnbCTBA
CBOMX YTBEPXKJCHHUIA, 3a]aBaTh MapaMeTPbl U KPUTCPHU
pelICHUS;

- aHAJIM3UPOBATh TMOJYYCHHBIC B XOJIC PEIICHUS 3a71a49u
pe3yJIbTaThl, KPUTHYCCKU OIICHHUBATh X
JIOCTOBEPHOCTh, MPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBUSIX;

- yMETh NEPEHOCHTh 3HAHUS B I[O03HABATCIBHYI U
MPaKTHYECKY0 O0JACTH JKU3HEACATEILHOCTH, - YMETh
UHTETPUPOBATh 3HAHHMS U3 Pa3HbIX MPEIMETHBIX
obnacrei;

- BBIJIBUTAaTh HOBBIC WJICH, MPEJIarath OPUTHHAIBHBIC
MOJIXOJIbI U PEIICHUS;

- CITOCOOHOCTH MX MCIIOJIL30BaHMS B ITO3HABATEILHON U

COLMAIIbHOM MPaKTUKE

WCTIONB30BAaHUH  BAKHEHIINX HEOPTaHWMYECKUX W OPTaHWYECKHX
BEIICCTB B OBITY U IPAKTHYCCKOM JCSITEILHOCTH YEIOBEKA;

- YMETh BBISBIATH XapaKTePHbBIE IPU3HAKH 1 B3aUMOCBSA3h U3yUEeHHBIX
MOHSTUH, NPUMEHATH COOTBETCTBYIOIIME IOHATHUS TPU OMHCAHUU
CTPOCHHUS U CBOMCTB HEOPTaHUYECKUX U OPTraHMUYECKHUX BEIIECTB U UX
MIPEeBpAIeHNA; BBIABIATH B3aMMOCBA3b XHMHYECKHX 3HAHUH C
MOHSATUSAMU M TPEACTABICHUSMH JPYTHX €CTECTBEHHOHAYUYHBIX
MIPeIMETOB;, - YyMETh WCIOJIh30BaTh HAWMEHOBAHUS XHMHYECKUX
COEIMHEHUM MEXIYHApOIHOTO COK03a TEOPETHYECKON U MPUKIIATHOU
XUMHH W TPUBUAIBHBIC Ha3BaHUS BaXKHEHWIUX BEIIECTB (ITUJICH,
aneTwieH, TIuNepuH, (eHon, QopMambierua, YKCycHas KHCIOTa,
TJIMUWH, YrapHbId ra3, yrJeKUCIbli a3, aMMHUaK, raiieHas W3BECTb,
HeramieHasi U3BeCTh, MNTHEBAS CO/Ia M JPYTUX), COCTABIATH POPMYIIBI
HEOPTaHWYECKUX M OPTaHWYECKUX BEIIECTB, YPABHEHHS XUMHUYIECKHX
OOBSICHATL HMX CMEICI,

peaxuui, MOATBEPXKJaTh XapaKTepHbIE

XUMHUYCCKHUEC CBOICTBa BCIICCTB COOTBETCTBYIOLIUMHU

SKCIEPUMEHTAaMH U 3alIUCAMU YPABHEHUN XUMUUECKUX PEAKLIUN;
- YMETh yCTaHaBIUBATh MIPUHA]ICKHOCTh M3YYEeHHBIX
HEOPTaHMYECKUX W OPTaHMYECKUX BEIIECTB K ONPENEICHHBIM KJIaccaM
U TpyHNIaMm COEAUHEHUH, XapaKTepHU30BaTh UX COCTaB U Ba)KHEUIIHE
CBOWCTBA; OMNpENeNATh BHIBI XHUMHUYECKHX CBs3€il (KOBaJeHTHas,
HOHHasA, MCTAININYCCKasd, BOIIOpO]lHaSI), TUIIBI KPHUCTALNIMYCCKUX
PEIIETOK BEIIECTB; KIacCU(QUIIMPOBATH XUMUUIECKHE PEAKIIHH;

- chopMHUpOBaThH TPEACTABICHUS: O MaTepUATBHOM €IUHCTBE MUpA,
3aKOHOMEPHOCTAX M II03HABACMOCTH SIBIICHUM mpupoani; 0 MECTE U
3HAYEHUH XWMHW B CHCTEME eCTECTBEHHBIX HAyK W €€ pOoJHd B
00eCreYeHu: yCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA: B PEIICHUHU
POOJIeM KOJIOTMYECKOM, IHEPIeTHIECKON U IHILIEBOM 0€301acHOCTH,
B pPAa3BUTUU MEIMIIMHBI,

CO3JaHVM HOBBIX MATCpPHAJIOB, HOBBIX

HCTOYHUKOB OHEpPIruu, B obecrneueHnu paroOHAJIBHOTO

MPUPOAONOIb30BaHMs, B (HOPMHUPOBAHUM MHPOBO33PEHUs] M 0OwIen
a TaKKe OKOJIOTHYECKH OOOCHOBAHHOIO

KyJIbTYpbl YeJIOBEKa,




OTHOIICHHUS K CBOEMY 3/IOPOBBIO U TIPUPOJTHOH Cpelie;

- BJIAJCTh CHCTEMOW XUMHYCCKUX 3HAHHN, KOTOpas BKJIFOYAET:
OCHOBOTIOJIATAlOIIUE TOHITHS (JOMOJTHUTENHHO K CHCTEME TMOHSATHI
0a30BOr0 ypOBH)

- HW30TOMBI, OCHOBHOE H BO30YKAGHHOE COCTOSHHE aToMma,
TUOpHUIM3anysl aTOMHBIX opOuTanei, xumudeckas cBs3b (" " u ",
KpaTHBIC CBSI3W), MOJIAIpHAs KOHIICHTpAIMs, CTPYKTypHas (opmyna,
n3omMepus (CTpyKTypHasi, reomerpuueckas (IFc-TpaHC-U30MEpHsi),
TUNBl XUMHUYECKUX pEakiui (TOMO- M TeTepOreHHbIC, 00paTUMbIC W
HeoOpaTuMbI€), pacTBOPHl (MUCTUHHBIC, JUCIEPCHBIC CHUCTEMBEI),
KPUCTAITIOTHIPATHI, CTENCHb JHCCOLMUAINH, JJICKTPOJH3, KPEKUHT,
pudopMuUHT); TEOpUU u 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PCHUCCKUE 3HAHUS, JIGKAIIME B OCHOBE IOHUMAHUS
MPUYMHHOCTH U CHUCTEMHOCTH XUMHYECKHX SIBICHUH, COBPEMCHHBIC
NpEACTaBICHUs] O CTPOSHHU BEUIECTBA HA ATOMHOM, MOJICKYJISIDHOM U
HAJMOJICKYJISIPHOM ~ YPOBHSX; MPEICTABICHHS O  MEXaHU3Max
XUMHUCCKUX  PEaKIMid, TEPMOJUHAMHYCCKUX U  KHUHETUYECCKHUX
3aKOHOMEPHOCTSIX WX TMPOTEKAaHUS, O XUMHYECKOM PaBHOBECHH,
JICTICPCHBIX CUCTeMaxX, (HAaKTOJOTMYECKHE CBEJCHUS O CBOMCTBaX,
COCTaBe, TOJIYYCHHUH U O€301acHOM WCIOJBL30BAHUU Ba)KHEHUIIIHX
HEOPraHMYECKHX W OPraHUYECKUX BEHICCTB B OBITY M MPAKTHUECKON
JICATSIIbHOCTH YEJIOBEKA; OOIIMUX HAYYHBIX MPHHIIUAIAX XUMHUYECKOTO
NpOM3BOZACTBA (HA TpUMEpEe MPOM3BOJCTBA CEPHOW  KHCIIOTHI,
aMMHaKa, MeTaHoJa, epepaboTku HedTn);

- yMeThb TPOBOJUTH pacueThl 10 XHUMHYECKHM (opMmynaMm u
YPAaBHEHUSAM XHMHYECKUX PEAKIMH C UCIOJIb30BAHUEM (HUIUUSCKUX
BeJMunMH  (Macchl, oOO0beMa Tra30B, KOJMYECTBA  BEIIECTBA),
XapaKTepU3YIONIMX BENIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PacHeThl
[0 HAXOXJICHUI0O XMUMHYECKOW (DOPMYIIbI BEIIECTBA; PAcUeThl MacChl
(oObema, KoIMYecTBa BEIIECTBA) MPOAYKTA PEAKITUH, €CIM OJHO W3
HCXOJIHBIX BEIECTB JIaHO B BUJIC PACTBOPA C OMPE/IEIIEHHOW MacCOBOM
JOJIell pacTBOPEHHOTO BeUIECTBA WJIM JaHO B H30BITKE (MMeeT




IIPUMECH); PacdeThl MacCOBOM MJIM OOBEMHOMN JIOJIM BbIXOJa MPOJYKTa
peaknuy; pacueThl TEIIOBOTO d(deKTa peakiuid, OOBEMHBIX
OTHOIIICHUH Ta30B;

- YMETb BBISBJIATH XapaKTEPHBIE IPU3HAKY U B3aUMOCBSI3b U3yUEHHBIX
IOHATUM, NPUMEHATH COOTBETCTBYIOILME IIOHATUS IPU ONMCAHUU
CTPOCHHMSI U CBOMCTB HEOPTaHWYECKNX M OPTaHUYECKHUX BEIIECTB U UX
NIpEBpAICHUM; BBIABIATH B3aUMOCBS3b XUMUYECKHUX 3HAHUU C
MOHATHSMHM W TIPEACTABICHUAMHM [APYIMX IpeAMEeToB il Oojee
OCO3HAHHOTO NOHMMAaHHUA M OOBACHEHHS CYIIHOCTH MaTepUaIbHOTO
€IMHCTBA MUPA; HUCIIONb30BaTh CUCTEMHBICE XUMHUYECKUE 3HAHUS JIS
00BSICHEHUS u MIPOrHO3HPOBAHUS SIBJICHUM, MMEIOIINX
€CTECTBEHHOHAYUYHYIO IIPUPOAY;

- yMETh HCIOIb30BaTh HAWMEHOBAHMS XHMHUYECKHX COCIUHEHHN
MEXAYHApOJHOIO CO03a TEOPETUYECKOM M NPHKIAOHON XUMHH U
TPUBUAJIBHBIE HAa3BaHUs BEIIECTB, OTHOCSAIIMXCA K HW3YYEHHBIM
KJlaccaM  OpPraHWYeCKMX W HEOPraHWYeCKHX  COEOUHEHH;
UCIIOJIb30BaTh XUMHYECKYI0 CHUMBOJIMKY IJISl COCTaBleHHs (hopmyn
HEOPTraHWYECKUX  BEIIECTB, MOJEKYJIAPHBIX W  CTPYKTYpPHBIX
(pa3BepHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (OPMYJ OPraHMYECKHX
BEILECTB; COCTABJIATh YPABHEHUSI XUMUUECKUX PEAKIIUA U PACKPHIBATH
1504 CYIIHOCTB! OKHCIIUTEIbHOBOCCTAHOBUTENBHBIX ~ pEaKIUl
MIOCPE/ICTBOM COCTABJICHHUS 3JIEKTPOHHOTO OajlaHca 3THX peaklui;
peaknuii MOHHOTO OOMEHa IyTeM COCTaBJICHHS WX TMOJHBIX U
COKpAalICHHbIX HOHHBIX YPaBHEHWH; peakUWi TUAPONN3a, peakuuil
KOMITJIEKCOOOpa30BaHus (Ha MpUMepe THIPOKCOKOMITICKCOB IIMHKA U
IIOMUHMS); TOATBEP)KAATh XapaKTEpPHbIE XHMHUYECKHE CBOMCTBa
BEIIECTB  COOTBETCTBYIOIIMMM  OKCIIEPUMEHTAMU U 3AIUCAMU
YPaBHEHUI XUMHUYECKHUX PEAKLIMII;

- yMeThb KiaccU(UIMPOBaTb HEOPraHWYECKHE M OpraHuyecKHe
BEIIECTBA W XHMHYECKHE pPEaKIHH, CaMOCTOATEIbHO BBIOMPATH
OCHOBAHUS ¥ KPUTEPUH TSI KINaCCU(PUKALMN U3yHaeMbIX XUMHUECKHX
00BEKTOB; XapaKTEPHU30BaTh COCTaB M BayKHEHIIINE CBOWCTBA BEILECTB,




MPHHAIISKAIIUX K ONpeIe]ICHHBIM KlaccaM M TPyINIaM COeJIHHEHHUH
(mpocThle BelecTBA, OKCHIBI, TMAPOKCUIBI, COJH; YIIEBOIOPOIH,
TIpoCThIe 3(PUPHI, CIUPTHI, (PEHOIBI, ATBIETHIBI, KETOHBI, KAPOOHOBKIC
CIIOXHBIE  3¢upsI,
AMHHOKHUCIIOTBI, OCJIKM); MPUMEHSTH 3HAHUS O COCTaBE M CBOWCTBAx

KHCIIOTHI, JKUPbI,  YIJIEBOJBI,  aMHHBI,
BEIIECTB Ui SKCIEPUMEHTAILHON MPOBEPKH THUIIOTE3 OTHOCHUTEIHLHO
3aKOHOMEPHOCTEH  MPOTEKAHUsS  XUMUYECKMX  peakinuid U
MIPOTHO3MPOBAHUS BOBMOXKHOCTEH MX OCYIIECTBIICHUS,

- YMeThb TOATBEPXKJAaTh HA KOHKPETHBIX TIpUMEpax XapakTep
3aBUCHMOCTH PEAKIIMOHHON CITIOCOOHOCTH OPTaHMYECKUX COCTUHCHUN
OT KpaTHOCTH W THma KoBajneHTHOH cBszu (" " u ""), B3amMHOTO
BJIMAHHWA QaTOMOB U TpyIIl aTOMOB B MOJICKYJIaX; a TaKXeE OT
0COOCHHOCTEH pealu3aliid Pa3inYHbIX MEXaHW3MOB MPOTEKAHUS
peaKIuii; - YMETh XapaKTepr30BaTh SJCKTPOHHOE CTPOSHHUE aTOMOB (B

OCHOBHOM H BO36y)KI[CHHOM COCTOS[HI/II/I) N HOHOB XHWMHYCCKUX

JLU.

MCHILGJ]CCBEI 1 UX BAJICHTHBIC BO3MOKHOCTH, UCIIOJIB3YyS IMMOHATUA S

snemeHToB 1 - 4 mepuomoB Ilepuonnyeckodl cUCTEMBI

Ilp ’

3aKOHOMEPHOCTH HN3MCHCHUA CBOHCTB XHMMHUYECKHX DJIEMEHTOB U

d-ameKTpoHHbIe" OpOUTAITH, SHEPTETHUESCKUE YPOBHH; OOBSICHSIThH

00pa3yeMbIX IMU COEIMHEHUH 110 TIEPUOJIaM U TPYIIaM;

OK 02. Hcnonw3oBath
COBpEMEHHBIE cpencTBa
MOKCKa, aHaJIM3a u
WHTEPIpeTaluu
UHPOpMAITUH u
WHPOPMAIMOHHBIS
TEXHOJIOTHH JUTST
BBITIOJTHEHHUS 3aja4
npohecCHOHATBHOMN
JICATSIIbHOCTH

B 06;1acTH IEHHOCTH HAYYHOT0 IO3HAHUSL:
- c(hOopMHPOBAHHOCTD MHUPOBO33PEHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHA
HayKd M OOILIECTBEHHON NPaKTHUKH, OCHOBAHHOTO Ha
KYJIBTYD,
CBOETr'0 MECTA B MOJHUKYJIBTYPHOM MHUPE;

Jasnore CHOCOOCTBYIOIIETO  OCO3HAHUIO
- COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOU
KyJbTYphl KaK CpEJCTBA B3aUMOJEHUCTBUS MEXY
JIOABMHA W TO3HAHMS MHPA; - OCO3HAHUE LEHHOCTU
Hay4yHOW JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISThH
IIPOEKTHYKD W  HCCJIENOBAaTEIbCKYI0  JIEATEIbHOCTb

WHAWBUAYAJIBHO U B I'PYIIIC,

-yMeTb IUIAHUPOBATh UM BBINOJHATE XUMHUYECKHH SKCHEPUMEHT
(mpeBpaleHsi OpraHMYeCKUX BEIIECTB NPH HArpeBaHWH, HOJTy4YEHHUE
STWJIEHA M U3yYEeHHWE €ero CBOWCTB, KauyeCTBEHHBIE pEaKIUd Ha
QJIBJIETU/IBI, KpaxMall, YKCyCHYIO KUCIIOTY; JleHaTypauus OelKOB IpHU
HarpeBaHUH, IBETHBIE PEakIy OEIKOB; MPOBOIUTH PEAKIINH HOHHOTO
oOMeHa, ONpeneNaTh Cpeoy BOIHBIX pAacTBOPOB, KaueCTBEHHBIE
peakuuu Ha cynabdar-, KapOOHaT- M XJOPUAAHUOHBL, HA KAaTHOH
aMMOHWUS; perIaTh YKCIIEPUMEHTAIBHBIC 33/1a4d 10 TeMaM "MeTasutbr"
u "Hemeramnel") B COOTBETCTBMM C TpaBWIaMH  TEXHUKU
Oe3omacHOCTH TPHU OOpaIIeHWH C BEIIECTBAMH M J1a0OpPATOPHBIM
000pyI0BaHUEM;

OKCIICpUMCHTa B (l)opMe 3altucCu ypaBHeHI/Iﬁ COOTBCTCTBYHOIINUX

MpeaACTaBIATH PE3YJIIbTAThI XHUMHUYECCKOT'O




Osiaanenue YHUBEPCAJIBbHBIMU
NMO3HABATEJIbHBIMH JI€iCTBUSIMH:

y4eOHBIMH
B) pabota ¢
uHdopmanueii:
- BIajeTh HaBBIKAMHM NOJy4YeHUs HWHPOPMALUHU U3
WUCTOYHUKOB  PAa3HbIX  THIIOB,  CAMOCTOSITEIBHO
OCYILECTBIISITh IIOMCK, aHaJM3, CHCTEMAaTU3alUI0 MU
MHTEpIpEeTalui0 MHOOpMAMK PAa3TUYHBIX BHIOB H
(dhopM MpeACTaBICHHUS,
- cO34aBaTh TEKCTHl B Pa3iIM4HbIX (popMarax ¢ yderom
Ha3HaueHWs WHPOPMALUK U UEJIEBOW ayIuTOpHUH,
BEIOWpas ONTUMAIbHYIO (OpMYy TIPEACTaBICHHUS H
BU3YyaJIM3alluU,
- OLICHUBATh JOCTOBEPHOCT, JIETUTUMHOCTD
MH(OPMAIIH, €¢ COOTBETCTBUE MPABOBBIM U MOPAJIbHO-
ITHYECKHM HOPMaM;
- HCIIOJIb30BaTh

cpeacTtBa HMH(QOPMALMOHHBIX U

KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTHH B PCIICHUM
KOTHUTHBHBIX, KOMMYHHKATHBHBIX U OPTaHU3aIMOHHBIX
3ama4 ¢ COONOZieHUeM TpeOOBaHUN SPrOHOMHKH,
TEXHHMKH 0€30MaCHOCTH, TUTHEHBI, PECYPCOCOepeIKeHus,
MPaBOBBIX U STHYECKUX HOPM, HOPM HH(DOPMAIMOHHOM
0e30ImacHoCTH;

- BJaJETh HABBIKAMU pACIIO3HABAHHMS U  3alUTHI
0€3011aCHOCTH

nHpOpMAIIH, WHPOPMAIIMOHHON

JINYHOCTH;

peaknuii 1 GOpMyYITHPOBATh BBIBOJBI HA OCHOBE 3TUX PE3yJIbTAaTOB;

- YMETh aHATM3UPOBATh XUMUYECKYI0 HH(DOPMAIIHIO, MOTydaeMy0 U3
pa3HBIX HCTOYHHKOB (CpEIACTB MaccoBOW uWH(GOpMAIMH, CETh
WuTepHeT u Apyrue); - BIaJeTh OCHOBHBIMH METOJAMHU HAy4YHOT'O
MO3HAHWS BENICCTB M  XHMHYCCKUX SBICHHN (HAOIOJCHUE,
H3MepEeHHe, IKCIIEPUMEHT, MOJICITHPOBAHHE);

- yMeTh TPOBOJUTH pAcUeThl IO XHUMUYECKHM (opmyrnaMm u
YPAaBHEHUSM XHMHUYECKUX PEAKIMH C UCIOJIb30BAHUEM (DUIUUECKUX
BEJIMYHH, XapaKTePHU3YIOIINX BENIECTBA ¢ KOJIMYCCTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHBIC YCIIOBUS) T'a30B, KOJIMUYECTBA BEIICCTBA;
WCTONB30BaTh CHCTEMHBIC XUMHYCCKHE 3HAHUS JJIS  TPUHITHS
pemeHHﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTyallUdX, CBA3aHHBIX C
BEIIECTBAMH U HX TPHUMCHEHUEM;

-yMeTh CaMOCTOSTENIFHO IJIAHUPOBATh M TPOBOJHUTH XHMHYCCKUH
SKCIICPUMEHT (IIOJIYYCHUE W W3YyYCeHUE CBOWCTB HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB, KAYECTBEHHBIC PEAKIUU YIICBOAOPOJIOB

PpasiiMyHbIX  KJIaCCOB U KHCJIOPpOACOACpKAIIUX

BEIICCTB, PCHICHUEC OKCIEPUMCEHTAJIBHBIX 3a/a4d IO paclio3HaBaHUIO

OpPTaHUYECKHUX

HEOPraHWYEeCKUX U OPraHUYECKHX BEIIECTB) C COOIIOICHHUEM MPaBHII
oOpamieHust ¢
o0opyToBaHUEM, (hopmymupoBaTh

6e3omacHoro BEIIECTBAMH W  JIaOOpaTOPHBIM

nenu HCCIICAOBAHUSA,
MPEIOCTaBIATh B pa3jiMyHOW (opMe pe3ysbTaThl 3KCICPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTD;

- YMETb OCYLIECTBJIATh LEJICHANPABICHHBIM IOUCK XUMHYECKOU
uHGOpPMAIMK B Pa3IMYHBIX UCTOYHHMKAX (HAydyHas W ydueOHOHaydyHas
TUTEepaTypa, CpelcTBa MaccoBoi WHpopMaiuu, ceth HWHTepHET M
JpyrHe), KPUTHUSCKH aHAIM3MPOBATh XUMHUYECKYI0 HH(pOpMaIHIO,
repepabaThIBaTh €€ M UCIIOJIB30BaTh B COOTBETCTBHH C ITOCTaBICHHOM
yueOHOI 3a7aueii;

- BJIaJIETh CUCTEMOW 3HAHUI O METOJIaX HAYYHOI'O MTO3HAHUS ABJICHUMN
MPUPOIBI,
NPUMEHATh 3T 3HAHUS OPU IKCIEPUMEHTAIILHOM HCCIEAOBAHUU

HCIOJIb3YEMbIX B CCTCCTBCHHBIX HAYKaX W YMCHUAMU




BEIECTB U JIJIs1 OOBSICHCHHS XUMHUYCCKHX SBICHUN, UMEIOIIIUX MECTO B
NPUPOJIE TPAKTUUECKOU NEATETLHOCTH YEJIOBEKAa U B MOBCEAHEBHOM
JKH3HU,

OK 04. DddhexTuBHO
B3aMMOJICUCTBOBAThH U
paboTath B KOJUICKTUBE U
KOMaHJIe

- TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEeNICHNIO; -OBJIaJICHUE HaBbIKAMU Y4eOHO-
HCCIIEIOBATENIbCKON,  MPOEKTHOM W COIMalbHOMI
JIeSATENIbHOCTH; Osnanenune YHHBepcaJIbHBIMH
KOMMYHUKATHBHBIMH JeiicTBUSIMU: 0) COBMeCTHasi
AesITeIbHOCTD:

MIOHUMATh U HCIOJB30BaTh MPEUMYILECTBA KOMaHIHON
Y UHAMBUIYAIbHOW pabOThI;

- T[pUHUMATh LEIU COBMECTHOM JI€SITENBHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JECUCTBUS IO €€
JIOCTH>KEHHUIO: COCTABIISATh J1aH JeUCTBUH,
pacrnpenensaTh pojad C Y4YeTOM MHEHUH YYacTHUKOB
00CyXIaTh pe3ybTaThl COBMECTHON pabOTHI;

- KOOpAMHUPOBATHL U BBIIOJIHATH pa60Ty B YCJIOBHAX

pEaIbHOTO, BUPTYyaJIbLHOTO ¥ KOMOWHHPOBAHHOTO
B3aMMOJIEHCTBHS;

- OCYIIECTBISATh,  IMO3UTUBHOE  CTPATETHUYECKOE
MOBEICHUE B PA3IMYHBIX CHUTYallUsX, NPOSBISTH
TBOPYECTBO M BOOOpa)KeHHE, OBITh WHUIIMATHBHBIM
OsgnajeHue YHUBEPCATbHBIMU PEryIsaTUBHBIMHU
EUCTBUSAMU:

I) IPUHATHE ce0sl U APYTUX JIO€i:

- MPUHUMATh MOTHUBEI ¥ apT'YMEHTHI APYTUX JFOACH MpH
aHaJIM3e Pe3yIbTaTOB JACATEIhHOCTH,

- IPU3HaBaTh CBOE MPaBO U MPABO JAPYTUX JIOJEH Ha
OIIHOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHHUMAaTh MHP C IO3UIIUU
JIPYTOTO YETIOBEKA;

- YMeThb IUIAaHMPOBaTb M BBINOJHITE XUMHUYECKHH JKCIEPUMEHT
(mpeBpalieHysi OpraHMYeCKUX BEIIECTB NMPH HAarpeBaHWH, MOJTy4YCHHUE
STWJICHa M M3YUYCHUE €ro CBOWCTB, KA4eCTBEHHBIC PEAKUMU Ha
aIIBJETU/IBI, KpaxMall, YKCyCHYIO KUCIIOTY; JIeHaTypamus OelKOB HpH
HarpeBaHUH, LIBETHBIE PEaKUy OEJIKOB; MPOBOAUTH PEAKLMHA HOHHOTO
oOMeHa, OmpeneNaTh Cpeoy BOIHBIX pAacTBOPOB, KaueCTBEHHBIC
peaknuu Ha cynbdar-, KapOOHaT- M XJIOPUIAHUOHBL, Ha KAaTHOH
aMMOHUS; pelIaTh SKCIEPUMEHTANBHBIE 331a4u 110 TeMaM "MeTambr"
u "Hemeramiel') B COOTBETCTBMM C TMpaBWIaMU  TEXHUKH
0e30macHOCTH MpHU OOpalieHWHd ¢ BemecTBaMH U J1a0OpaTOpHBIM
000pyIOBaHHEM; NPEACTaBIATh pe3yIbTaTh XHUMUYECKOTO
JKCIEpUMEHTa B (opMe 3almucH YpaBHEHHH COOTBETCTBYIOIIUX
peaxkuuii 1 GOpMyIMPOBAThH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

-YMETb CaMOCTOATCIIbHO IUIAHUPOBAThL M IIPOBOJUTH XUMHYECKHUI
SKCIICPUMEHT (IIOJIyYCHUE W W3YyYCHUE CBOWCTB HEOPTaHMYECKUX WU
OpPraHMYECKUX BEILECTB, KAueCTBEHHBIC PEAKLUUH YIJIEBOAOPOIOB

pPa3IMYHBIX KJIACCOB W KHCJIOPOJCOJCP)KAIIMX  OPraHMYeCKHX
BEIECTB, PEIICHHE YKCICPUMEHTANBHBIX 3a/1ad 10 PACIO3HABAHUIO
HEOPraHUYECKUX M OPraHHYECKUX BEIIECTB) C COOJIOJCHHEM IMPaBHII
oOpamieHust ¢ nabopaTOpHBIM

o0opyoBaHUEM, (hopmymupoBaTh

0€e30I1aCHOr0 BEIECTBAMU U

e UCCIIEIOBAHHS],
OPEAOCTAaBIATh B Ppa3iMYHON (QopMe pe3ysibTaThbl JKCIEPUMEHTa,

AHAJIM3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD,




OK 07. ConeiicTBOBATH
COXPAHCHUIO OKPYKAOIIEH
cpensl,
pecypcocOepeKeHHUIO,
MPUMEHSATH 3HAHUS 00
M3MEHEHHMH KIIMMaTa,
MIPHHIIUITBL OEPEKITUBOTO
MIPOU3BOICTBA, (D (HEKTUBHO
JIENCTBOBAThH B
YPE3BBIYANHBIX CUTYaIHSIX

B 0621aCTM 3KONOrMYECKOro BOCNUTaHUA:

- chOpPMHUPOBAHHOCTH  JKOJOTHYECKOW  KyIbTYpPHI,

MMOHUMAHUE  BIMSHUS  COLMAJIbHO-KOHOMUYECKUX
MPOLECCOB HA COCTOAHUE MPUPOAHON M COLMAIBHOU
cpensl, TJI00ATEHOTO

OKOJIOTHYCCKUX HpO6J'ICM;

0CO3HAHUE xapakTepa
- IUIAHUPOBaHWE W OCYHICCTBICHHWE eHCTBUII B
cpene
pasBUTHS

3HAHUA IeJed
aKTUBHOE

OKpY>Karolen
YCTOMYUBOTO

Ha OCHOBE
YeJI0BEYECTBA;
HEIMPUSITUE NEHCTBUN, MPUHOCSIINUX BPEll OKPYKAIOIIEH
cpene;

- yM€EHUE

MPOrHO3UPOBaTh  HEOJIArOMpPUSITHHIC

JKOJIOTHYECKHE  MOCIHEACTBUS  NPEANPUHUMAEMBIX
JIEHCTBHMN, IPENOTBPAILATD UX;

- PAacIIMpEHHE ONbITa JEATEIBHOCTH 3KOJIOTMYECKOU
HaIpaBICHHOCTH;

- OBJIQJICHHE HaBbIKAMU Y4eOHO-UCCIIE0BATENbCKOM,

MPOEKTHOM U COLIMATIBHOM ESATEIbHOCTH;

- chopMHupOBaTh TPEIACTABICHHUSA: O XHUMHYECKOW COCTaBIIAIONICH
€CTECTBCHHOHAYYHON KapTUHBI MHpa, POJM XWUMHUU B IIO3HAHUU
SIBIIGHUN TIPUPOABI, B (OPMHUPOBAHUM MBIIUICHUS M KYJIbTYpHI
JUYHOCTH, €€ (DYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOMN st
peUICHUsT TPAaKTUYCCKUX 3aJad M JKOJOTUYECKH OOOCHOBAaHHOIO
OTHOIIIEHUS K CBOEMY 3I0POBBIO U IPUPOTHOM Cpene;

- yMeTh CcOONoJaTh TMpaBHA JKOJOTHYECKH IEIeCO00pa3HOro
MOBE/ICHUSI B OBITY W TPYZOBOHM NEATEIBHOCTHA B IIENSAX COXPAHEHUS
CBOETO 3/I0pPOBbS W OKpPYXKAIOIIeH NPUPOAHON CpeAbl; yJUTHIBATH
OMacHOCTh BO3JCUCTBHUS Ha J>KUBBIE OPraHU3MBI OIpPEACIICHHBIX
BEIIECTB, TOHWMAas CMBICT TOKa3aTells MpeaeNbHON JOMyCTUMON
KOHIICHTpAaLY;

- YMeTh MPOTHO3WPOBATh, AHAIM3MPOBATH M OIEHUBATH C TO3HMIUN
Oe3omacHOCTH ObITOBOH W

JKOJIOTHYECKOM IOCICACTBUA

IIPOU3BOJICTBEHHOM CBA3aHHOM  C

nepepadOTKOM BEIIECTB; MWCHOJIb30BAaTh IIOJNyYCHHbIE 3HAHHUS JUIS

JIeATCIbHOCTH  YeJIOBEKa,
NPUHATHS TPAMOTHBIX pEIICHUN TPOOJIEM B CHUTYAIHSIX, CBI3aHHBIX C
XHUMHEH;

- YyMETh OCO3HaBaTh OIMACHOCTH BO3/ICWCTBUS HA JKHUBHIE OPTaHH3MBI
OTIpeICJICHHBIX BEIIECTB, MOHMMAs CMBICT TOKa3aTeNsl MpeeabHOM
JOTyCTAMON KOHIEHTpAIlUW, W TOSCHATh Ha TPHUMEpax CIIOCOOBI
YMEHBIICHUSI W MNPEJOTBPALEHUS MX BPEJHOIO BO3ICHCTBUS Ha
OpTaHU3M YEJIOBEKa.

OK.09 ITonb3oBaThCs
npodecCuoHATbHON
JIOKYMEHTalHen

Ha TOCyAapCTBEHHOM

¥ MTHOCTPAHHOM SI3bIKaX

IIOHUMATh O6HlPII>i CMBICJI YCTKO MNPOU3HECCHHBIX

BBICKA3bIBAaHU N Ha HU3BECTHLIC TEMBI

(mpodeccuoHanbHble U OBITOBBIE), IOHUMATH
TEKCTHI Ha 6a30BbIe MPO(EeCCHOHAIBHBIE TEMbI
y4acTBOBAaTh B IMAJIOTaX Ha 3HAKOMbIE 00IIHe

U poeccuoHaNbHBIE TEMbI

CTPOUTH MPOCTHIE BBICKA3bIBAaHUS O ceOe

1 0 CBOEH MpoheCcCHOHATBHOMN NeITeTbHOCTH

InpaBujia IIOCTPOCHHUA MNPOCTBIX H CIOXKHBIX Hpe)IJ'IO)KeHI/Iﬁ Ha
npo¢eCcCuOHAIBHBIC TEMBI




KpPaTKO OOOCHOBBIBATh M OOBSICHATH CBOU JCHCTBHS
(Tekyle U nIaHupyeMble)

nUcaTh  MPOCTBIE  CBSI3HBIE  COOOIICHUS  Ha
3HAKOMBIE WIn HWHTEPECYIOIIHE
po¢eCCHOHAIBHBIC TEMBI

IIpodeccnonanbHbie KOMIIETEHUH

[1IK 4.3 PazpabatsiBaTh YMenusi: BuenpsaTs nepeioBsle METOIUKHA TBOPUECKOM pabOThI HAJ JU3AHH-TIPOSKTaMH
IIPEIOKEHUS 110 .
ACTIONB3OBAHIIO HOBBIX 3HanusA: MeTonuKa U IPUHLIMIIBI OPraHU3aluu Ipolecca JU3aiH-IIPOEKTUPOBAHHUS
TEXHOJIOTMH B LEJISIX
MOBBILICHUS Ka4eCTBa
CO3aHMs TU3alH-

IMPOAYKTOB 1

o0cCITyKUBaHUS
3aKa34YUuKOB
JIMYHOCTHBIE pe3yabTAThI Koa 1u4HOCTHBIX
peasu3anuu NporpaMMbl BOCITUTAHUS pe3yJbTaToB
(Oeckpunmopbwt) peajau3anuu
NMPOrpamMMBblI
BOCIIUTAHUSA
Oco3Hatomuii ce0s rpakIaHUHOM U 3allIMTHUKOM BEJIMKOW CTpPaHBI. JP 1

[IposBIIAONIMI AKTUBHYIO TPAXKAAHCKYIO MO3ULNIO, TEMOHCTPUPYIOINK TPUBEPKEHHOCTh TPUHLIHAIIAM
YECTHOCTH, MOPSATOYHOCTH, OTKPHITOCTH, JKOHOMUYECKH aKTUBHBIA U YYACTBYIOIIHUN B CTYJI€HUYECKOM U

JP 2
TEPPUTOPUAIBHOM CaMOYTMpPABJICHUU, B TOM YHCII€ HAa YCIOBHUSIX JOOPOBOJIBUECTBA, MPOJYKTUBHO
B3aMMOJICHCTBYIONTUH 1 YYaCTBYIOIIUM B ICSTEIbHOCTH OOIIECTBEHHBIX OpraHU3aIu.
CoOluromaronuii HOpMbI MPABOIIOPSIIKA, CICAYIONUN HaeallaM TPaKIaHCKOTO O0IIecTBa, 00eCedeHMs JIP 3

Oe3omacHocTH, TpaB W cBoOox rpaxkaaH Poccuu. JlosnpHBI K yCTAaHOBKAM M MPOSIBICHUSM




NpeICcTaBUTENEeH CyOKYyJIbTYp, OTIMYAIOMIMNA HX OT TPYNIN C JAECTPYKTHBHBIM U J€BUAHTHBIM
IIOBEJICHUEM. J[EMOHCTPUPYIOIIMM HENPUATHE U NMPEAYNPEKIAIONIMN COLUAIBHO OIIACHOE IOBEJACHUE
OKpY>KalOIHUX.

[IposBnsiromMid W JAEMOHCTPUPYIOIIMKA YBaXXEHUE K JIOASIM TPyAad, OCO3HAIOIIMKA I[IEHHOCTH
cobctBeHHoro Tpyaa. Crpemsmuiici K (QOPMHUpPOBaHUIO B CETEBOM cpele JHUYHOCTHO H
poecCHOHATBHOTO KOHCTPYKTUBHOTO «IIM(PPOBOTO CIASAA.

JIP 4

JIeMOHCTpUPYIOUTUI TPUBEPKEHHOCTh K POJIHOM KYJIbTYpe, UCTOPHUUECKON MaMsITH Ha OCHOBE JIIOOBU K
Ponune, pomHoMy — Hapoay, Mallol  pOAMHE, OPUHATUIO  TPAJAULIUOHHBIX  I[EHHOCTEH
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccum.

JIP S

HpOHBJ’IHIOHII/Iﬁ YBAXKCHHUC K JIIOAAM CTApHICTO ITOKOJICHUA W I'OTOBHOCTH K Y4YaCTHUIO B COHH&HBHOﬁ
MOAACPIKKC M BOJIOHTCPCKHUX IBHMIKCHUAX.

JIP 6

Oco3Hamuid TPUOPUTETHYIO LIEHHOCTh JINYHOCTH YEJIOBEKA; YBAKAIOMIMA COOCTBEHHYIO U UYXKYIO
YHUKAJIBHOCTD B Pa3JIMYHbIX CUTYalUsAX, BO BCEX (popMax M BUAAX AESTEIbHOCTH.

JIP 7

[IposiBasitonuii U1 JEMOHCTPUPYIOIMIUN yBaXXEHUE K TPEJICTABUTENSIM PA3IMYHBIX STHOKYJIBTYPHBIX,
COIMAJIbHBIX, KOH(PECCUOHATBHBIX M MHBIX Tpynn. CONpUYACTHBIA K COXPAHEHHIO, MPEYMHOKEHUIO U
TPAHCISLMY KYJIbTYPHBIX TPAAUIMI U HEHHOCTEH MHOTOHAIIMOHAJILHOI'O POCCUMCKOT0 TOCY1apCTBRA.

JIP 8

Colmoaromnuii ¥ mponaraHAupYIONIUMH MIpaBUiIa 3J0pOBOr0 M 0e30MacHoro odpasa >KM3HH, CIIOPTa;
NpEAYNPEKIAONTMN MO0 MPEO0JICBAIOIINN 3aBUCHUMOCTH OT aJIKOToJIs, Tabaka, TCHUXOAKTHBHBIX
BEIECTB, a3apTHBIX Wrp U T. 1. COXpaHSIONINN TICHXOJIOTHYECKYI) YCTOWYHMBOCTH B CHUTYaTHBHO
CJIO)KHBIX WJTM CTPEMHUTEIILHO MEHSIOIINUXCS CUTYAIHSIX.

JP 9

3a00TSIMMIICS O 3allUTEe OKPYXKAIOIIEH cpebl, COOCTBEHHOM W 4Uy>KOW 0€30MacHOCTH, B TOM 4YHUCIE
1 poBOI.

JIP 10

[TposiBAsitOMi  yBaXKEHHE K OJCTETHUECKUM IIEHHOCTSIM, OO0JIaalolliiii OCHOBaMHU 3CTETHUYECKOU
KYJIBTYPBI.

JIP 11

[IpyHUMarOMK CEMEHWHBIE I[IEHHOCTH, TOTOBBIM K CO3JaHUI0 CEMbH W BOCIUTAHHUIO JIECTEH;
JEMOHCTPUPYIOLINN HENPUATHUE HACUIIUS B CEMbBE, YX0/1a OT POAUTEIILCKOW OTBETCTBEHHOCTH, OTKAa3a OT
OTHOIIICHUI CO CBOMMU JETHMH M MX (DPMHAHCOBOTO COJIEP KaHUSI.

JIP 12




JINYHOCTHBIE pe3yIbTaThl PeaJu3allui NPOrpPaMMbl BOCIIMTAHUS, ONIpeeJIeHHbIe 0TPacJeBbIMH TPeOOBAHUSIMH K
JeJI0BBIM Ka4eCcTBaM JMYHOCTH

BriOuparonuit onTuManbHbIE CIOCOOBI PEIIeHHS MPOo(eCCHOHATBHBIX 33/1a4 HA OCHOBE YBAXKCHUS K
3aKa34uKy, TOHUMAaHHS €ro MoTpeOHOCTEN JIP 13

HpI/IHI/IMaIOHII/Iﬁ u I/ICHOJIHSII-OHII/Iﬁ CTaHAapPThbl AHTUKOPPYIIIUOHHOI'O ITIOBCACHUS

JIP 14
JIeMOHCTpUPYIOUIUI TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, Ha
NPOTSHKECHUH BCEU KHU3HU; CO3HATEFHOE OTHOIICHNE K HEMTPEPHIBHOMY 00Pa30BaHUIO KaK yCIOBHIO
YCHEMIHON MPOPECCHOHAIBHON U OOLIECTBEHHOM 1€ATEIbHOCTH JIP 15
DKOHOMUYECKH aKTUBHBIN, MPEANPUUMYHBBII, TOTOBBIM K CAMO3aHSTOCTH. JIP 16
CnocoOHbI# CTaBUTH Miepea cO0O0H 1eIu o JIJIsl PEIICHUsT BO3HUKAIOIIKUX TPOeCCHOHANIbHBIX 3a]1ay, JIP 17

noa0MpaTh COCOOBI PEIICHMS U CPEACTBA PA3BUTHSI, B TOM YHUCIIE C UCIIOJIb30BAHUEM
MH(POPMAILIMOHHBIX TEXHOJIOTHH

JINYHOCTHBIE Pe€3yabTaThl p€ajdu3allii IPOorpaMmMbl BOCIIHTAHUSA, OIIPECACJICHHBLIC KIIOY¢BbIMUA pa60Toz[aTe.1mMn




CrtpeccoycToiuMBOCTh, KOMMYHHUKA0EIbHOCTb.

JIP 18

[IpyHuMalOmMii aKTUBHOE y4YacTHE B COLMAIBHO 3HAYMMBIX MEPONPUITHUSIX, COOIIOJAIONINNA HOPMBI
PaBOMOPSIKA, CICAYIOIUN UeanaM IpakJIaHCKOro o0IiecTBa, obecrieueHusi 0€30MacHOCTH, MpPaB U
cB0OOA rpaxaan Poccun; roToBbIi OKa3aTh MOAACPKKY HYKIAIOIIUMCS.

JIP 19

MoTuBHpPOBaHHBIA K OCBOCHHIO (PYHKIIMOHAJIBHO OJIM3KUX BHJIOB MPO(ECCUOHATIBHONU JESATEIbHOCTH,
UMEIOIINX 001IMe 00BEKTHI (YCI0BUS, LIENH) TPYIA, JINOO UHBIE CXOKUE XapaKTEPUCTUKU

JIP 20

[Tpu3Haromuii 1IEeHHOCTh HEMPEPHIBHOTO 00pa30BaHUsI, OPUCHTUPYIOIMIUNCS B W3MEHSIOIMIEMCS PhIHKE
Tpyla, usberarouii 6e3pabOTHUIIbI; YIPABISIOMIUNA COOCTBEHHBIM TNPOGECCHOHAIBHBIM Pa3BUTHEM;
pedIeKCUBHO OIEHUBAIOIINM COOCTBEHHBIHN JKU3HEHHBIN OMBIT, KPUTEPUU JIMUHOMN YCIICIITHOCTH.

JIP 21

JINYHOCTHBIE Pe3yJIbTATHI
peaju3anu NPporpaMMbl BOCITUTAHMS,

onpejeJeHHbIe CYObeKTaMH 00pa30BaTe/IbHOIO NpoLecca

[TposiBasitonuii CyObEKTHYIO MO3UIIMI0 OTBETCTBEHHOTO 4JI€HA POCCHICKOTO 00IeCcTBa, OCO3HAIOIIETO
CBOM KOHCTUTYIIMOHHBIC TMpaBa M OOA3aHHOCTH U MPUMEHSIONIETO CTaHAAPThl aHTUKOPPYIIIMOHHOTO
MOBEICHUSA

JIP 22

CriocoOHbIN K caMO0OpPa30BAHUIO M CAMOPA3BUTHIO

JIP 23







2.CTpyKTypa M cojep:kaHue 001eo0pa3oBaTebHON JUCITUNIHHBI
«XuMHD»

2.1. O0beM TUMCHHUIVIMHBI U BUABI Y4e0OHO# padoThl

Bun yueOHo# padoThI O0Bém B yacax
MakcumanbHasi yueOHasi Harpy3Ka 70
O6Bem 00pa3oBaTEIbHOM MPOrPaMMBbI AUCIUTLTHEL 70
B 1.4

OcHOBHOE coJiep>kaHne 62
B 1.4

Teopernueckoe oOydcHHE 40
[IpakTrueckue 3aHATHS 14
JlaGopaTopHble 3aHATHS 6
KonTtposnbHbIe paboThI 2
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE cojep:kaHue(coaep:kanue | 6
NPHUKJIATHOTO MOIYJIs)

Teopernueckoe oOyueHue 2
[IpakTrueckue 3aHATHS 4
IIpome:xyTouHast arrecTanus(AudpgepeHpoOBaHHBIN 3a4eT) 2




2.2. TemaTu4eCKHMH IJIAH U COACPKAHUE TUCHUTLIHHBI

2.2. TemaTu4eCcKMid IJIAH M COIEPKAHUE TUCIIATIIMHBI

Koanl o0mux
KOMIIEeTeHI M i

B ¢popme
M JIMYHOCTHBIX
Coaepxanne y4e6HOro MaTepuasia (0OCHOBHOE M MPO(eCCHOHATBHO- npaKkTuvec
HaumeHoBaHue . O0LeM . pe3yJbTaToB,
OPHEHTHPOBAHHOE), JIAG0PATOPHbIE H MPAKTHYECKUE 3aAHITHS, MPUKIATHOMN KO#
pa3aesioB U TeEM 4acoB (dhopMupoBaHUIO
MOYJIb MOATOTOBK
KOTOPBIX
u
crocod0cTByeT
3JIEMEHT MPOrpPaMMBbI
1 2 3 4 5

Paznen 1. OcHOBBI CTPOEHHUSA BelIeCTBA 10
Tema 1.1. OcHoBHoOe coaepkaHue 6 OK 01
Crpoenue aToOMOB Teopernueckoe o0yuenne 4 JIP1-JIP23
XUMUHCCKUX SIEMEHTOB | CoppemenHass MOfiellb CTpOeHUsE aToMa. CHMBOJIMYECKUI A3BIK XHUMHH. XHUMHUYECKHI
1 IPUPOJIa XUMHIECKON |5 51emenT. DneKTpOHHAs KOHpUTypaius aroma. Kiaccudukanus XHMAYECKUX JIEMEHTOB
CBA3N (s-, p-, d-amemenThl). BaneHTHbie 37eKTpoHBL. BaneHTHOCTb. DIEKTPOHHAs MPHPOA 4

XUMHUYECKOH  CBA3U.  OJEKTPOOTPHULATENBbHOCTh.  Buabl  XUMHYecKOM  CBS3M

(KOBaJICHTHASI, HOHHAsI, METAJUTMIECKasi, BOJIOPOJIHAS) ¥ CIIOCOObI e 0Opa30BaHusI

IpakTH4yecKne 3aHATHS 2

1.Pemienrie 3ajaHuii HA WCHOJNB30BAHHE XMMHYECKOM CHMBOJHMKH ¥ Ha3BaHUI

COEJIMHEHUH 10 HOMEHKJIATYPE MEX/[YHAPOJHOTO COK3a TEOPETHUECKOM U MPUKIIAJHON

XAMUH U TPUBHAIBHBIX Ha3BaHUI JJIs COCTABICHUS XMMHUYECKHX (DOPMYIT JIBYXaTOMHBIX

coelMHeHuH (OKCHIOB, CyIb(UIOB, TMAPHIAOB W T.II.) M JAPYTMX HEOPraHHYECKHX 5

COCJIMHEHUN OTJIEIbHBIX KJIACCOB.

[IpakTnueckue 3amaHvsi Ha YCTAHOBJIEHUE CBA3W MEXKIY CTPOCHHEM aTOMOB
XMMHYECKUX DJJIEMEHTOB MW NEPUOAUYECKUM H3MEHEHUEM CBOWCTB XHMHUYECKUX
AJIEMEHTOB M MX COCIMHEHU B COOTBETCTBHHM C MOJIOkKEHUEM [lepnoandyeckon CHCTEMBI.




Tema 1.2.

[Tepuoanueckuii 3aKOH U
tabmuma J[. 1.
Menneneena

OcHoBHOe conep:kaHne

TeopeTI/meCKoe oﬁyqe}me

MupoBo33peHueckoe u HayuHoe 3HaueHue [lepuoauueckoro 3akona /.M.
Menneneesa. [Iporuossl JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKHUX
3JIEMEHTOB.

Pemenne npakTuko-opueHTUPOBAHHBIX TEOPETUYECKUX 3a/laHUI HAa XapaKTEPU3aALIUIO

XUMHUYECKHX 3JIEMEHTOB «MeTammndeckue / HeMeTaJuIndeCKre CBOWCTBA,
AIEKTPOOTPULIATEIIBHOCTh XUMUYECKHUX HIEMEHTOB B COOTBETCTBUHU C UX 3JIEKTPOHHBIM
CTPOCHHUEM H IIOJIOKEHHUEM B IIEPUOAUIECKON CUCTEME XUMUYECKUX d1eMeHToB [1.1.
MenneneeBay

IIpakTHyeckue 3aHATHS

2.Ilepuoandeckas cucteMa XuMu4Ieckux 3neMenToB JI.1. MenneneeBa. duznveckuit
cmblica [lepuonnueckoro 3akona /[.1. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHUX AJIEMEHTOB, 00pa3yeMbIX UMHU ITPOCTHIX M CIOKHBIX BEIICCTB B
COOTBETCTBUHU C MOJOKEHUEM XUMHUYECKOr0 3jieMeHTa B [leproinueckon cucreme.

OK 01
OK 02
JIP1-JIP23

Paznea 2. XumMnueckue peakuuu

10

Tema 2.1. Tumsl
XUMUYECKUX PEAKIUI

OcHoBHOE€ CoAECpKaHUuEC

Teopernueckoe o0yuenue

Knaccudukanus u TUIIBI XUMAYECKUX PEAKIIUI C y4acTHEM HEOPTaHUYECKUX BEIECTB.
CocraBrieHrue ypaBHEHUN Peakuii COeAMHEHUS, PA3JIOKEHHUs, 3aMEIIIeHHsI, 0OMEHa, B
T.4. pEaKI1il TOPEHUSs], OKUCICHHS-BOCCTAHOBIICHHUS.

YpaBHeHUs OKUCIIEHHSI-BOCCTaHOBIICHUsI. CTeneHb oKkuciaeHus. OKUCIUTENb U
BOCCTaHOBUTENb. COCTaBICHUE U YPABHUBAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX
peaKIuii METOIOM AJIEKTPOHHOTO Oananca. OKUCIUTEIHFHO-BOCCTAHOBUTEILHBIE
peaKIMu B NPUPOJE, MPON3BOJICTBEHHBIX MPOLECCAX U KU3HEACSITEIbHOCTH OPraHU3MOB

IIpakTH4eckne 3aHATHA

3.KonnyectBenHble OTHOLIEHUS B XUMUU. OCHOBHbIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUHU
U pacyeThl MO ypaBHEHUSM XMMHMYECKHUX peakuuid. Mojib Kak eAMHMIIa KOJIMYecTBa
BenlecTBa. MomsipHas Macca. 3aKOHBI COXPaHEHHUSI MAacChl U DHEPIMH. 3aKOH ABOrajpo.
Monsipabiii 06beM razoB. OTHOCHTENbHAs IIOTHOCTh I'a30B. PacueTsl M0 ypaBHEHUSM
XMMHUYECKHX PEaKIMH C MCIIOJb30BAaHHMEM Macchl, 00beMa (HOpMaJIbHBIE YCIIOBHS)

OK 01
JIP1-JIP23




Ia30B, KOJIMYCCTBA BCIICCTBA

Tema 2.2.
DIIEKTPOJIUTUYECKAS
JIMCCOITMAITNAS M MOHHBIN
oOmeH

OcHOBHOe coiep:KkaHue

TeopeTI/meCKoe oﬁyqe}me

Teopust snexTponurnyeckol auccouuanuu. HMoHBI. DIEKTPOIUTHI, HEIIEKTPOJUTHI.
Peakiun nonnoro oomena. CocTtaBiieHHE peaklMii HOHHOTO 0OMEeHa IyTeM COCTaBJICHUS
UX IIOJHBIX M COKPAILICHHBIX HOHHBIX YpaBHEHHUH. KHCIOTHO-OCHOBHBIE pEaKIMH.
3alaHusl Ha COCTaBJIICHUE NOHHBIX peaKIui

JlaGopaTopHble 3aHATHSA

1.JIaGopaTtopHas padota “THITbI XUMHYECKUX PEaKIIHii”.

HccnenoBanue TUTIOB (10 COCTaBY W KOJIMYECTBY HCXOJIHBIX U 00Pa3yIOIIUXCSI BEIIECTB)
U MPU3HAKOB XMMHUYECKUX peakiuii. [I[poBeeHne peakiuii HOHHOTO 0OMeHa,
oTpesieNIeHUe Cpeibl BOJHBIX PACTBOPOB. 3a/IaHUs HA COCTABJIICHUE MOHHBIX PEaKIni

OK 01
OK 04

Pa3znea 3.

CTpOCHI/Ie M CBOMCTBA HEOPraHUIE€CKHUX BE€UIECCTB

16

Tema 3.1.
Knaccudukanms,
HOMEHKJIATypa U
CTPOCHHE
HEOPraHMYECKUX BEIIECTB

OcHoBHOE CoAECpPKaHUEC

Teoperuueckoe o0yueHue

[Tpeamer Heopranmveckoit xumun. Kimaccudukamnus HCOpraHUMIECKUX BEIICCTB.
[Ipocthie u cioxubie BemecTBa. OCHOBHBIE KJIACCHI CIIOYKHBIX BEIIECTB (OKCHIBI,
TUAPOKCHU/IBI, KUCIIOTHI, COJIN). B3auMOCBs3b HEOPraHMUECKUX BEIIECTB. ArperaTHbie
coctosiHus BemlecTBa. Kpucramiueckrue u amopgHsble BeliecTBa. TUIIBI
KPUCTAITMYECKHUX PELIETOK (aATOMHAs, MOJIEKYJIsIpHAsl, HOHHAs, METAJUTHUECKas).
3aBUCUMOCTH (DU3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTALUTUYECKON PEIIESTKH.
3aBHCHMOCTh XMMHUYECKOM aKTUBHOCTH BEIICCTB OT BUJAa XUMHUUYECKOM CBS3U U TUIIA
KpUCTAJUTHUECKOM pereTku. [IpudrmHbl MHOro0Opas3usi BENeCTB

HpaKTuquKue 3aHATHSA

4. HomeHkmaTypa HEOpraHM4eCKHX BEIIECTB: Ha3BaHUE BEILIECTBA UCXOAS U3 UX
XUMHUYECKON (OPMYIIbI MM COCTABICHNE XUMUUECKOH (hOpMYIIBI UCXO/1 U3 Ha3BaAHUS
BeniecTBa 1o mexxayHapoanoit (MIOITAK) unu TpuBHanbHOM HOMEHKIATYPE.

Pemenne mpakTHueckux 3aJaHMi MO KiacCU(UKALUU, HOMEHKIAType U XUMHUECKUM
¢dbopMysiaM HEOpraHMYECKHX BEIIECTB Pa3jIMUYHbIX KJIaccoB (YrapHbIi ras, yrieKUCIbIil
ra3, aMMMaK, raiieHas W3BECTb, HeraiieHas H3BEeCTb, MUTHhEBas COAAa M JAPYTHX):
Ha3bIBaTh U COCTABJIATH (POPMYJIbI XUMUYECKUX BEIIECTB, ONPEEIIATh MPUHAIIEKHOCTh

OK 01
OK 02
JIP1-JIP23




K KJIaccy.

HcTouHuky XuMHUYecKoi nHpopMaIiK (CpeICTB MacCOBOM MH(POpPMAIUH, CETh
Wutepner u npyrue). [lonck nnpopmanmu no HazBaHUIM, HACHTHPHKATOPAM,
CTPYKTYPHBIM Qopmysiam

Tema 3.2. Ousuko-
XMMHYECKHE CBOUCTBA
HEOPraHUYECKHUX BEIECTB

OcHoBHOe coaepkaHue

TeopeTnueckoe o0yueHue

Meramipl. O0mme ¢u3MYeckue W XUMHUYECKHE CBOWMCTBAa MeTauioB. CrocoOsl
MOJIydeHUsl. 3HAUY€HHWE METANIOB U HEMETAUIOB B MPHUPOJE M KU3HEIACATEIHLHOCTH
yeloBeKa M opraHu3MoB. Koppo3uss MeTayuioB: BUABI KOPPO3HH, CIOCOOBI 3alUTHI
METAJIJIOB OT KOPPO3HHU

Hemeramner. O0mme Qu3nyeckue M XUMHUYECKHE CBOWCTBA HEMETAJUIOB. THIHMYHBIC
cBoiictBa HemeTauioB [V— VII rpynn. Knaccudukaius 1 HOMEHKIIaTypa COeIMHEHUN
HeMeTauioB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE

XUMHUECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPIraHMYECKHX BEILECTB (OKCHJIOB,
TUIPOKCUIOB, KUCIOT, COJEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBONMCTB IIPOCTHIX
BEIIIECTB, BOAOPOAHBIX COSAMHEHUH, BBICIINX OKCUJOB U THIPOKCHJIOB

HpaKTuquRue 3aHATHSA

5.CocraBieHre ypaBHEHUH XHMHUYECKUX PEAKIUN C y4acTHEM MPOCThIX M CIOKHBIX
HEOPraHWYECKHUX BEIIECTB: METAJJIOB U HEMETAJUIOB; OKCUOB METAJUIOB, HEMETAJUIOB U
aM(pOTEpHBIX DIIEMEHTOB; HEOPTaHWYECKUX KHUCIOT, OCHOBaHUNW U aM(pOTEpPHBIX
TUJPOKCHIOB; HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA.

Pemienne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN Ha CBOWCTBA, COCTAaB,
noyiydeHue M 0e30MacHOe MCMOJIB30BAaHUE BAKHEUIIMX HEOPraHUYECKHX BEIIECTB B
OBITY U MIPAKTHYECKOH JEATEIHLHOCTH YeJIOBEeKa

OK 01
OK 02
JIP1-JIP23

Tema 3.3.
Nnentuduxanus
HEOPraHUYECKHUX BEIECTB

OcHoBHOE COoAEPKaAHUEC

JlabopaTopHble 3aHATHS

2.JIaboparopHas paboTa «/neHTHduKanns HEOPraHMUECKUX BEIIECTBY.

Pemenne »sKkcnepUMEHTANbHBIX 3aJad MO XMMHYECKHM CBOWCTBAM METAJIOB U
HEMETAJIJIOB, 110 PAaCMO3HABAHUIO U MMOIYYEHHIO COEAMHEHUH METAJIJIOB U HEMETAIIJIOB.
Wnentuduxanus HeOpraHn4ecKuxX BEIECTB C UCIOIb30BaHUEM UX (PU3HKO-XUMHYECKHX
CBOWCTB, XapaKTEePHbIX KaueCTBEHHBIX peakinuil. KauecTBeHHbIE peakiuy Ha Ccyibdar-,
KapOOHAT- U XJIOPU-AHUOHBI, HA KATHOH aMMOHUS

OK 01

OK 02

OK 04
JIP1-JIP23




KonTpoabHnas padora 1

CBolicTBa HEOPraHMYECKHUX BEIIECTB

Pazgea 4.

CTpoeHue M CBOMCTBA OPraHMYeCKHUX BelleCTB

20

Tema 4.1.
Knaccudukanus,
CTpOEHUE U
HOMEHKJIaTypa
OpPraHn4C€CKuUX BCIICCTB

OcHOBHOe coiep:KaHue

TeopeTI/meCKoe oﬁyqe}me

IlosiBieHue U pa3BUTHE OPTaHUYECKOW XMMHUHU Kak HayKu. [Ipeamer oprannyeckon
XUMUU. MecTo 1 3HaueHHE OPTraHMYECKOM XMMHUHU B CUCTEME €CTECTBEHHBIX HayK.
XHUMHYECKOE CTPOCHHME KAaK IOPSAJOK COCIMHEHHsS aTOMOB B MOJIEKYJE COIVIACHO MX
BAJICHTHOCTU. OCHOBHBIE TOJIO)KEHUSI TEOPUU XHMHUYECKOTO CTPOCHMSI OPraHMYECKHUX
coenuHeHnit A.M. BytnepoBa. VYriiepoAHBIA CKEJIET OpPraHUYECKOW MOJICKYJIBI.
3aBUCUMOCTh CBOICTB BELIECTB OT XMMHMYECKOIO CTPOEHUs MOJIeKyJ. M3omepus u
HU30MEpHI.

[TonsTue o QyHKIMOHANBHOW Tpymme. Pamukan. IlpuHnunel kiaccudukanmum
OpPraHMYECKHX  COeAUMHEHUH. MexayHapoaHas  HOMEHKIATypa M IPUHIUIBI
HOMEHKJIATypbl ~ OpraHudeckux coeguHeHuil. Ilonstue 00  a3zoTcoaepKammx
COCMHEHUSX, OMOJIOTHUECKN aKTUBHBIX BEHIECTBaX (yrieBojax, xKupax, Oenkax u zp.),
BBICOKOMOJICKYJISIPHBIX COeTMHEHUSX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHS

6.HomeHnkmnatypa opraHMYeCKMX COETUHEHHH OTAENbHBIX KIaccoB (HACBHIIICHHBIE,
HEHACBIIICHHBIE W apPOMAaTUYECKHE YTJIEBOAOPOJBI, CIUPTHI, (EHOJIBI, aJbJACTHIBI,
KETOHBI, KapOOHOBBIE KHCIOTHI W Jp.) CocTaBleHHWE TONHBIX U COKPAIlEHHBIX
CTPYKTYPHBIX (OPMYJT OPraHUYECKUX BEIIECTB OTACIIBHBIX KJIACCOB, HCIOJB3YS HX
HA3BaHMUS TI0 CHCTEMAaTHYEeCKOW M TPUBHAIBHOW HOMEHKIAType (ITHIIEH, alleTHJICH,
ruiepuH, GeHod, GopmMaibaeru, YKCycHas KUCI0Ta, TIUIUH). PacdeTsl npocTeitieit
dbopMyIIbI OpraHudeckoi MOJIEKYJIbl, HICXOJIS U3 3JIEMEHTHOTO cocTaBa (B %)

OK 01
JIP1-JIP23

Tema 4.2. CBoiicTBa
OpPraHUYECKUX

OcHoBHOE COoAEPKaAHUEC

12

Teopernueckoe o0yuenue

OK 01
OK 02




COE€TUHEHUN

DU3UKO-XMMUYECKHE CBOWCTBA OPraHMYECKUX COECAUHEHHUM OTAENBHBIX KJIACCOB
(0COOCHHOCTH KJTaCCHU(HUKAIIMA ¥ HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTUYCCKUN Psil
u oburas ¢popmya; u3oMepus; GU3NIECKUE CBOMCTBA; XUMHUECKUE CBOICTBA; CIIOCOOBI
MOJTyYeHU ):

— IpeaeNibHbIC YTICBOAOPOIbI (AJIKaHBI M IIUKJIOANKaHbl). ['opeHne MeTaHa Kak OJuH U3
OCHOBHBIX HMCTOYHHKOB TE€IUIAa B IPOMBINUICHHOCTH U ObITy. CBOICTBa MPHPOTHBIX
YIJIEBOAOPOAOB, HAXOXKIEHUE B IPUPOJIE U IPUMEHEHUE alIKaHOB;

— HEIPCACIbHbBIC (aJ'IKeHI)I, AJIKMHBI 1 aJ'IKa,Z[I/IeHLI) U apOMaTUYCCKHUE YITIEBOOOPOIBI.
FopeHHe AllCTUWJICHA KAaK HCTOYHHUK BBICOKOTCMIICPATYPHOI'O INIAMCHU IJII CBAPKHU U
PE3KH MCTAJLJIOB

— KHUCIIOpOJICOJepXKAIe COCTUHEHUs (CUPThl U (heHOJbl, KapOOHOBBIE KHCIOTHI U
UpHI, aTbAETHIBI W KETOHBI, XHUPBL, YIIeBOAbl). I[IpakTHueckoe NpUMEHEHHE
STUJICHIJIMKOJS, IiuiepuHa, ¢eHona. Ilpumenenue dopmanpaeruaa, aneTaableruia,
YKCYCHOM KHCJIOTBI. MbljIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCIOT. Moromiue cBoicTBa
MbLIa

—  a30TcojAepXkaliue  coeauHeHHUs  (aMHHBI M aMHUHOKHUCIOTBHI,  OEJKH).
BricokoMonekynsipHble COeNMHEHUs (CUHTETHMYECKHEe M OHUOJOrMYeCKU-aKTUBHBIC).
Monowmep, mnosnuMmep, CTpyKTypHoe 3BeHO. [lommmepusainus 3TuiaeHa Kak OCHOBHOE
HaIlpaBJIEHUE €TI0 UCIIOJIb30BAHUS.

I'emeTnyeckas CBA3b MCKY KjlacCaMU OpraHNn4YCCKUX COGI[I/IHCHI/If/'I

HpaKTuqecm[e 3aHATHSA

7.CoctaBieHHe CXeM peakuuii (B TOM 4YHClIE€ IO NPEJIOKEHHBIM IIEeOoYKam
IIPEBPALICHN), XapaKTEpU3YIOLUINX XUMUYECKHE CBOMCTBA OPraHUYECKUX COECIUHEHUI
OTJIENbHBIX KJIACCOB, CIOCOOBI MX IMOJIYYEHHS M Ha3BaHUE OPraHUYECKUX COEAMHEHUN
10 TPUBUAJIBHON UJIM MEKIYHAPOIHON CUCTEMATUYECKON HOMEHKIIATYpE.

Pemienne MpakTHUKO-OPUEHTUPOBAHHBIX TEOPETUYECKMX 3aJaHMM Ha  CBOMCTBA
OpraHUYEeCKUX COCIMHEHUM OTIAEIbHBIX KIIACCOB

JlabopaTopnasi padora

3.JIaboparopHas pabota “IIpeBpalieHust OpraHMYECKNX BEIIECTB MPH HarpEeBaHUUY.
[TosrydyeHue aTUIeHa ¥ U3YUYEHHE ero CBOMCTB. MoaennpoBaHre MOJIEKYJI U XUMHUECKUX

OK 04
JIP1-JIP23




IIPEBPALLCHNI Ha IpUMEpE dTaHa, TUJICHA, alleTWICHA U 1.

Tema 4.3. OcHoBHOe coJep:kaHue OK 01
WNnenrudukarnus TeopeTruyeckoe o0yueHue OK 02
OPraHU9eCKUX BEIICCTB, | Byoopranudeckue coenuHeHus. IIpuMeHeHHe W OMONOrMYyeckas pojb YIJIEBOJOB. OK 04
VX 3HAYCHHC 1 _ | Okucnenne yriueBogoB — MCTOYHHMK ODHEPrMM JKUBBIX —opranusmoB. OGmactu JIP1-JIP23
HpHMeHeHHeB&’IEOBOHH NPUMECHEHUS  AMUHOKHCIOT. IlpeBpamieHusi G€lNKOB NHMIIM B OPraHM3ME.
[POU3BONCTBCHHON Buosnornueckne QyHkumM OenkoB. bBuonmormueckue (QyHKIMM  KHPOB. Poub
ACATCILHOCTH 9CIIOBCKA | ohrapyyeckoil XUMUK B PELIEHUH IPOOJIEM NUILEBOH 6€301aCHOCTH

Posb opranndeckoil XuMHHM B pEIICHHH MPOOJIEM 3HEPreTHYecKOnW OE30MacHOCTH, B

pPa3BUTUU MEIUIMHBI, CO3JaHUM HOBBIX MaTEpHUAaIOB, HOBBIX HMCTOYHHUKOB 3HEPTUU

(ampTEepHAaTUBHbIE MCTOYHMKM dSHepruu). OnacHOCTh BO3JCHCTBUS Ha JKUBBIE

OpraHU3Mbl OPTaHUYECKUX BEIIECTB OTACIBHBIX KJIACCOB (YIJI€BOJOPOJBI, CIHPTHI,

(eHOoBI, XJIOPOPraHWYEeCKHe MPOU3BOIHBIC, ANBACTHIBI U Ip.), CMBICI IOKa3aTels

MpelebHO AOMYCTUMOMN KOHIIEHTPAIU

HHETHYEeCKHE M TEPMOIMHAMHYECKH HOMEPHOCTH MPOTEKAHUA XUMHYECKHX
Pasien 5 Kunernueckue u TepMoanHa eCcKHe 3aKOHOMEPHOC oTeKka ecK
) peaxumii

CKOpOCTh XMMHYECKUX OcHoBHOe coaep:xkaHue OK 01
peakinu. Teoperuueckoe o0yueHue OK 02
XHMMIYECKOE PABHOBECHE  [CkopocTh peakiiii, €€ 3aBHCUMOCTD OT PasIHdHBIX (AKTOPOB: IPHPOIBI PEArnpyOIIHX JIP1-JIP23

BEIIECTB, KOHIEHTpAllUW PpEarupyrouMx BelecTB, TEMIEpaTypbl U  IJIOLIaIU

peaKkUMOHHON TMOBEPXHOCTH. TemyoBble 3(PGEKThl XUMHUUYECKHX peakuuid. OK30- U

HHJIOTEPMHUYECKHE, PEAKLIH.

O6patumocTh peakiuil. XMMUYECKOE PaBHOBECHE M €ro CMEIICHHE TOJ JCHCTBHEM

pa3nnYHbIX (PAKTOPOB (KOHILIEHTpPALUS PEareHTOB WM MPOJYKTOB PEAKLMH, AaBICHHE,

TEeMIeparypa) s CO3JaHHs ONTHMAIbHBIX YCIOBHH MPOTEKAHHUS XHUMHYECKHX

npoueccoB. [Ipuanun Jle [larense
Pasneua 6. PactBOpsI
Tema 6.1. OcHoBHOE coaepKkaHHe OK 01
[TonsTue o pactBopax Teoperuueckoe o0yueHue OK 02




PacTBOpenue kak ¢u3uko-xuMudeckuii npouecc. PactBopsl. CriocoObl MPUTOTOBICHHUS OK 07

pactBopoB. PactBopuMocTs. MaccoBass o1 pacTBOpeHHOro BemniecTBa. (CMbICH JIPO1-JIP23

NOKa3aTessl NpeelbHO JOIYCTUMOW KOHILIEHTpPAllMM M €ro HCIIOJIb30BAHUE B OLICHKE

9KOJIOTHYECKOl 0€30MacHOCTH.

[lpaBuna 9KOJIOTMYECKH LEIecOOOpa3HOrO0 TOBEACHHA B OBITY U TPYJIOBOM 2

JIEATEIbHOCTH B LEJIAX COXPAHEHUs CBOErO 3J0POBbS U OKPYXKAOLIEH HMPUPOIHOU

Cpe/ibl; OMaCHOCTh BO3CHCTBHUS HA dKUBBIE OPraHU3MbI ONPE/ICIICHHBIX BEIECTB.

PemeHne  mpakTUKO-OPHUEHTHUPOBAHHBIX  PACUETHBIX  3aJaHUA HA  PacTBOPBHI,

VICIIOJIb3YEMBIE B OBITOBOM M IPOU3BOJCTBEHHON AEATEILHOCTH YEJIOBEKA
Kounrpoabnas pabora 2 |CgoiicTBa OPraHUYEeCKUX COCTUHECHUH. 2
IIpogdeccnonaibHO-OPHMEHTHPOBAHHOE COJePKaHUE (COIePKAHNE IPUKIATHOTO MOTYJIs1) 6 OK 01
Pazgen 7. XuMmusi B ObITY ¥ IPOU3BOJACTBEHHOI /1eATEJIbHOCTH YeJ0BEKa 6 OK 02
Xumus B GBITY U OCHOBHOE CO/lep:KaAHUEe 6 OK 04
IIPOU3BOJICTBEHHOMU Teopernuyeckoe 00yueHmne 2 OK 07
JICATCIILHOCTH MCIIOBCKA ' pejimme JOCTUKEHHSI XUMUYECKOW HAYKH U XUMHUYECKON TEXHOJIOIUU. Posib XumMun K 4.3

B 00€CIeYeHNH IKOJOTUUECKON, YHEPIreTHUECKOM 1 MUIIEeBON Oe30MacHOCTH, Pa3BUTUU JIP1-JIP23

MeaunuHbl. [IpaBuia MowWcKa M aHAIM3a XUMHUYECKOH WH(POPMAIUH W3 Pa3IMIHBIX )

UCTOYHUKOB (HayuyHass W ydeOHO-Hay4yHas JUTEpaTypa, CpEACTBa MacCOBOU

uHpopmanuu, cetb MIHTEpHET)

IpakTu4yecKne 3aHATHS 4

10.ITouck u aHanmM3 KeHCOB O MPUMEHEHHH XUMHUYECKHX BEIIECTB M TEXHOJOTHH ¢ 4

ydyeroM Oyaymed mnpodeccHOHANbHOM JeATENIbHOCTH [0 TEeMaM: BaKHeHIue

CTPOUTEIIbHBIE MaTepUaJIbl, KOHCTPYKIIMOHHBIE MaTepuaibl, Kpacku, CTEKJIO, KepaMuKa,

MaTepuaybl JJisi JJIEKTPOHUKH, HAaHOMAaTepHaNbl, TEKCTUJIbHBIE BOJOKHA, MCTOYHUKU

DHEpPruM, OpraHMYecKHe W MUHEpaJbHble YI0OpeHHs, IEKapCTBEHHBIE BEIIECTBa,

OBITOBAsE XUMHUS.

3ammuTa: [IpencraBieHue pe3yabTaTOB pelIeHHs KeWcoB B (GopMe MHUHH-IOKIana ¢

Mpe3eHTaluen

IMpomexxkyTouHast aTTecTAIMS 1O TUCHUILIHHE (TU]depeHIInPOBAHHBIN 3a4eT) 2

Bcero

70




3. YcioBue peajiu3anuu NporpaMMbl 0011e00pa3oBaTe/IbHOI OpraHu3anuu

3.1. TpeOoBaHMsA K MMHUMAJIBHOMY MaTEePHAJbHO-TEXHHYECKOMY 00ecneYeHHI0

Jns peanuzanuy mporpaMMbl JUCHUIUIMHBL JOJKHBI OBITh MPETYCMOTPEHBI CIEAYIOIINE
CIEIUAlIbHBIC TMOMEIICHUS: YYeOHBI KAaOWHET XUMUU WM y4eOHOW XHMHYECKOUH
1abopaTopuu.

OobopynoBanune y4eOHOro kabnHera (HArJsiiHble MOCOOMSI): KOJUJICKIIMU MOJIUMEPOB;
KOJUICKIIMS TOPHBIX TOPOJ M MHUHepaioB, Tabnuna MennaeneeBa, yueOHble GpuiibMbl, HU(pPOBBIE
o0pa3oBaTelibHbIE PECYPCHI.

TexHuyeckue cpeacrBa 00y4eHHUsI: KOMIIBIOTEp C YCTPONCTBaAaMH BOCIPOU3BEIICHUS
3BYKa, MyJIbTUMEINA-TIPOCKTOP C SKPAHOM.

Oo0opynoBanue Jadoparopum H padouumx MecT Ja0OPATOPUHM: MHUKPOCKOII,
NpeIMETHbIE W TIOKPOBHBIE CTEKNa, (QUIbTpOBAIbHAs Oymara, CTEKIISIHHBIE TPOOUPKH,
pPE3WHOBBIC MPOOKH, HAOOP PEAKTUBOB, CTCKIISIHHBIC TTAJIOYKH, IITATUBBI JUIsI IPOOUPOK; MEPHBIC
WIMHIPBI, BOPOHKH CTCKJISHHBIC, CTYIKH C TIECTUKOM, ¢ap(opoBble YalIKud, HUHIETHI,
bunbTpel OyMa’kHbIe, BaTa, AJIEKTPOIUIUTKU, Ja0OpaTOpHBIE MITATHUBBL, CHUPTOBBIE TOPENKH,
CIIUYKH, ITPOPKA C Ta300TBOAHON TPyOKOif), HepikaTenu JUisi MPOOUPOK, CKISTHKU I XpaHEHUS
PEaKTHBOB, pa3AaTOYHBIC JIOTKH; XuMUYeckue ctakadbl (50, 100 u 200 mur); mmarenu; MUHIIETHI;
TUTENBHBIC IUIIIBI, MepHBIe TpoOoupku (Ha 10—20 mur) u mepabie KoaobI (25, 50, 100 u 200 M),
CTEKJISIHHbIE TNaJIOUYKH; KOHHYecKue Koyiobl aysg TutpoBaHus (50 m 100 mut); MHAMKATOpHbBIE
MOJIOCKH JJisi  ompeneneHuss pH u cranmapTHas WHIUKATOpHAs IKajga; YHUBEPCAJIbHBIN
WHMKATOP; JIA0OpaTOpHBIE BECHI, CYIIMIBHBIN MIKad, U JIp. Ja00paTopHOE 000PYI0BAHHE.

3.2. UndopmannonHoe odecnevenne peaju3anum NporpaMmbl

3.2.1. OcHOBHBIE T€YATHBIE H3AHUSA

1.Epemun B.B., Ky3pmenko H.E., Tepenun B.U., [Ipo3znos A.A., JIynun B.B.;
noJ pea. Jlynuna B.B. Xumus (6a3oBsiii ypoens) 10 OO0 "/[PODA"
drofa-ventana.ru/expertise/umk-180

2.I'abpuensa O.C., OcrpoymoB U.I". Xumust: yaeOHUK TSI CTYICHTOB
npodeccroHanbHBIX 00pa30BaTENbHBIX OPraHU3AIIH, OCBAaUBAIOIINX TPO(ECCUH U
cnennanbHoctd CIIO.-M., 2018

3.2.2. JlonoJIHUTEIbHbI€ HCTOYHUKH

1. Hukonsckui, A. b. Xumusi: yueOHUK U IPAKTUKYM JJISl CPETHETO MPOPECCHOHATBHOTO
obpazoBanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3n., nepepa0. v o1, —
Mocksa: UznarensctBo FOpaiit, 2022. — 507 c.

2. Xumust: y4eOHUK Ui cpeAHero npodeccuonaibHoro oopaszoanus / FO. A. JleGenes,
I'. H. ®anees, A. M. T'onry6es, B. H. [llanoBan; mox o6mieit pegakuueii I'. H. daneesa.
— 2-e u3., nepepad. u gon. — Mocksa: M3narensctBo FOpaiit, 2022. — 431 c.
3.Epoxun FO.M. Xumusi: ydaeOHUK JJIs CTYI€HTOB YUPEXKJIEHUH CpeTHero u
npodeccnonansHoro oopazosanus ./ FO.M. Epoxun.- 18-¢ u3nanue, ctepeotunaoe.- M:
«Axamemusy», 2014. - 400c.

4. MaptbiHoBa, T. B. XuMus : yueOHUK U MPAKTUKYM JJIsi CPETHETO
npodeccuonansHoro oopazosanus / T. B. MapteinoBa, U. B. ApramonoBa,

E. B. T'oxyHoB ; o o0mieit pempakiueit T. B. MapTeIiHOBO#. — 2-€ WU3]1., HCIIP. H JIOI. —
Mockga : M3narensctBo FOpaiit, 2022. — 368 c. — ([IpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-11018-0. — TekcT : 2MeKTpOHHBIH //
O6pazoBarenbHas mwiatpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/489733



https://urait.ru/bcode/489733

4. KoHTpPOJIb ¥ OlleHKA Pe3yJibTATOB OCBOEHHs 00111e00pa30BaTeIbHOM

JTUCIHHUIIINHBI

KOHTpOJ'IB U OLCHKa peE3yIbTaToOB 06y‘leHI/IH OCYHICCTBIIACTCA IIPECIIoAaBaTCJIicM B

npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATHIA M J1a0OpaTOpHBIX padoT, TECTUPOBAHUS, & TAKKE

BBIINTIOJIHCHUA 06y‘-IaIOH_[I/IMI/IC$I

PesynbTaThl OOyuYeHUs OIpPEAeTsIOT,

HHIUBUIYAJIbHBIX

ACMOHCTPHUPOBATH IO 3aBCPIICHNUUN U3YUCHUS JUCHUIIIINHBI.

3aJIaHuM,
YTO O0O0YyYaromuecs JIOJDKHBI

MPOEKTOB,  UCCJIEAOBAHUML.

3HaTb, IIOHHUMATh U

Jliisa hbopMupoBaHUsi, KOHTPOJIA U OLEHKU PE3yJIbTaTOB OCBOCHHS y4eOHOW AMCIUITIMHBI
HCIIOJIb3YETCS] CUCTEMA OLIEHOYHBIX MEPOIPUATUH, IPEICTABIIAIOMIAsA COOON KOMILIEKC YUeOHBIX
MEPONPUITHIA, COTJIIACOBAHHBIX C pe3ysibTaTaMu OOyueHUs U CPOPMYIUPOBAHHBIX C YYETOM
®I'OC COO (mpeametHsbie pe3ynbrathl 1o aucuuumnae) 1 I'OC CIIO.

Ne OK/IK | Moayas/Pazngen/Tema | Pesyabrar o0yyenuss | THIbI OlleHOYHBIX MePONIPUATHIA
| OcHOBHOe coiep:KkaHue
! Pa3zpnen 1. OcHoBBI ®opuymposars
0a3oBble NOHATHA U
CTPOEHUs BellecTBa
3aKOHbI XMMHH
1.1 |OKO01 CrpoeHue aToMOB Cocranars xumuueckue |l. Tect «CtpoeHune aToMOB
JIP1- XUMHYECKHUX 3JIEMEHTOB |(hOPMYJIbI COSAUHEHUM B |XUMUYECKUX JIEMEHTOB U IPUPOIa
JIP23 U IIPUPOJA XUMUYECKOU |COOTBETCTBUU CO XUMUYECKOH CBA3U.
CBSI3U CTENIEeHbIO OKUCIICHUS 2. 3ajaum Ha COCTaBIIEHUE
XUMHUYECKHX JJIEMEHTOB, |XMMHUYECKUX (OPMYJI IBYXaTOMHBIX
UCXOJs U3 BAJICHTHOCTU U |COEAMHEHUH (OKCHI0B, CYIb(PUIOB,
3JIEKTPOOTPHULIATEILHOCTH TUAPHUIOB U T.I1.).
3. 3agaHus Ha UCIIOJIb30BAaHUE
XUMHUYECKON CUMBOJIMKU U
Ha3BAHUM COEIUHEHUM 110
HOMEHKJIAType MEXIyHapOIHOTO
CO103a TEOPETUYECKON 1
MPUKIATHON XUMHUH U TPUBHAIIBHBIX
Ha3BaHUM JUIsI COCTABIICHUS
XUMHUYECKUX (POPMYIT JIBYXaTOMHBIX
COEIIMHEHUH (OKCHIOB, CYIb(UIOB,
THJPUJIOB U T.I1.) U IPYTUX
HEOpPraHUUYECKUX COEAMHEHUN
OTJIEIBbHBIX KJIACCOB
1.2 |OK 01 [Iepnonnueckuit 3akoH 1| XapaKkTepu3oBaTh 1. Tect «Metamnmuyeckue /
OK 02 tabmuma J[. 1. XUMHYECKHE DJIEMECHTHI B |HEMETAIMYECKHE CBOMCTBA,
JIP1- MenneneeBa COOTBETCTBHUU C UX ANEKTPOOTPHULATENIBHOCTD U
JIP23 ITOJIOKEHUEM B CPOJICTBO K 3JIEKTPOHY XUMHUYECKHUX
NEPUOANYECKON CCTEME [3JIEMEHTOB B COOTBETCTBHE C HX




OK/IIK

Moayas/Paznen/Tema

PesyabTaT 00yuenuns

Tl OLeHOYHBIX MEPONPUATHIH

XAMHYECKHUX JICMEHTOB
JI.1. MenaeneeBa

AIEKTPOHHBIM CTPOCHHUEM U
MOJI0KEHUEM B IIEPUOUYECKON
CUCTEME XMMUYECKUX JJIEMEHTOB
JI.1. MenneneeBay.

2. IlpakTdeckue 3a1anus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOCHHEM AaTOMOB XUMHUYECKUX
3JIEMEHTOB U MIEPUOANYECKUM
U3MEHEHUEM CBOMCTB XUMUYECKUX
3JIEMEHTOB U UX COCAMHEHUH B
COOTBETCTBUU C IIOJIOKECHUEM
Ilepnonnueckoi cucreMe.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKUE 3aJaHUs Ha
XapaKTEePU3aLUI0 XUMHYECKUX
aJIeMeHTOB: «MeTannudyeckue /
HEMETaJUIMYECKUE CBOICTBA,
ANEKTPOOTPHULIATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY XUMHUYECKHUX
AJIEMEHTOB B COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHHUEM H
ITOJIOKEHUEM B IIEPUOANYECKON
CHUCTEME XMMUYECKUX 3JIEMEHTOB
JI.1. MeHnaeneeBay

Paznen 2. Xumnueckue
peakuun

XapakTepu3oBaTh THIIbI
XHMHYECKHX peaKunu

KonTtposbnas padora
«CTpoeHue BelmecTBa
XMMHYeCKHe peakuun»

2.1

OK 01
OK 04
JIP1-
JIP23

THUIBI XUMHAYECKUX
peakuui

CocCTaBJsTh peakinu
COCIMHEHUS, pPa3JIOKEHUS,
oOMeHa, 3aMeIlCHHS,
OKHCIIUTEILHO-
BOCCTAHOBUTCJIIBHBIC
peaknuu

1. 3agaun Ha cocTaBlIEHUE
YPaBHEHUN PEaKLIUN:

— COeIMHEHM S, 3aMEILEHUS,
pasnokeHusi, 0OMeHa;

— OKHCTTUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIINA C
WCIIOJIb30BaHUEM METOa
AIIEKTPOHHOTO OanaHca.

2. 3agauM Ha pacyeT MaccChl
BellecTBa UK 00bEMA

ra3oB 10 U3BECTHOMY KOJIHYECTBY
BElIEeCTBa, Macce Win 00bEMY
OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIUH
BEILIECTB; PACUETHI

Macchl (00bEMa, KOJIMIeCTBa
BEIIIECTBA) MIPOIYKTOB PEAKIIUH,
€CJIM OJJHO U3 BEUIECTB UMEET
puMecHu




Ne OK/IK | Moayas/Paznen/Tema | Pesyabrar o0ydeHusi | THIIBI OllEHOYHBIX MEPONPUATHIA
2.2 DIIEKTPOJIUTHYECKAS CocTaBnsiTh ypaBHEHUS 1. 3amanus Ha cOCTaBIICHUE
JUCCOIMAIMS U MOHHBIA |XUMUYECKUX PeaKLuu MOJIEKYJISIPHBIX U MOHHBIX PEaKIIHid
oOMeH MOHHOTO OOMEHa ¢ C y4acTHEeM KHCJIOT, OCHOBAaHHH U
y4acTueM COJICH, YCTAaHOBJICHHE U3MEHEHUS
HEOPTraHUYECKUX BEIIECTB |KUCIOTHOCTH CPEIbI
2. JJaboparopnas padota "Turbl
XUMHYECKUX peakiui”
3 Pa3znea 3. Crpoenue u |UcciaenoBars crpoenue u | KonTposbHas padora
CBOMCTBA CBOMCTBA «CBOMCTBA HEOPraHUYECKUX
HEOpPraHu4ecKux HEOPraHu4ecKux BelleCTB)»
BellecTB BelllecTB
3.1 |OKO01 Knaccudukanms, KnaccudumupoBarts 1. Tect «HomeHnknaTypa 1 Ha3BaHUE
JIP1- HOMEHKJIATypa u HEOpraHUYeCcKue HEOPraHMYECKUX BEIIECTB UCXOMS
JIP23 CTpOEHHE BEIIECTBA B COOTBETCTBUU (M3 UX XUMHUECKOU (HYOPMYJIBI HITH
HEOPTraHUYECKUX C UX CTPOCHUEM COCTaBIICHUE XUMHUYECKOU (HOpMYITBI
BEILIECTB MCXOJIA U3 Ha3BaHMS BEIIECTBA T10
MEKTYHAPOAHON UJIU TPUBHAIBHOMN
HOMEHKJIAType».
2. 3amauu Ha pacyeT MaccOBOM J0JIU
(Macchl) XUHMHUYECKOTO DJIEMEHTA
(coenuHeHUs) B MOJIEKyJIe (CMECH).
3. [IpakTrueckue 3aganus 1Mo
KJIaCCU(UKALINY, HOMEHKJIATYPE
XUMUYECKUM (popmyiam
HEOPTraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.
4. IlpakTueckue 3a/lanus Ha
ONpeieIeHuE XUMUYECKOI
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJa XUMHYECKOM
CBSI3U U THTIA KPUCTAIUTMYECKON
peIIeTKH
3.2 |OKO01 DU3UKO-XUMUYECKHE YcranaBiuBaTh 1. Tect «OCOOEHHOCTH XUMUYECKUX
OK 02 CBOICTBa 3aBUCUMOCTH (PU3HUKO- CBOMCTB OKCHJIOB, KHCJIOT,
JIP1- HEOPraHUYECKUX XUMHYECKUX CBOMCTB OCHOBaHUM, aM(POTEPHBIX
JIP23 BEIIIECTB HEOPraHWYECKUX BEUIECTB |TUIPOKCHUIOB U COJICH».

OT CTPOEHUSI aTOMOB U
MOJIEKYJI, & TAKXKe THTIa
KPUCTAJUTMUECKOU
peleTKu

2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX PEAKLUN C
Y4aCTHUEM IPOCTBIX U CIOKHBIX
HEOPraHMUYECKUX BEILECTB: OKCUI0B
METaJIJIOB, HEMETAIIJIOB U
aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM U aMPOTEPHBIX
T'MJIPOKCHUJI0B, HEOPTaHUYECKHUX




OK/IIK

Moayas/Paznen/Tema

PesyabTaT 00yuenuns

Tl OLeHOYHBIX MEPONPUATHIH

COJIeH, XapaKTEPU3YIOLIUX UX
CBOMCTBA M CIIOCOOBI MOJTyYSHHS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
CBOMCTBA U NIOJIy4YEHUE
HEOPraHUYECKUX BEILECTB

3.3

OK 01
OK 02
OK 04
JIP1-
JIP23

Nnenruduxarus
HEOPTraHUYECKUX
BEIIECTB

Uccnenosatn
KaueCTBEHHBIC PEAKIIUH
HEOPraHWYECKHUX BEIIECTB

1. ITpakTHKO-OPUEHTUPOBAHHbIE
3aJaHMS [0 COCTABJIEHUIO
XUMHUYECKUX PEAKIU C ydacTHEM
HEOPraHUYECKHUX BEIECTB,
HCIIOIB3YEMBIX ISl KX
UACHTH(DUKAIIH.

2.Jlaboparopnast pabora:
“Unentuduranis HEOPraHUICCKIX
BEIIECTB”

Pasznen 4. Crpoenue u
CBOMCTBA
OpraHuvyecKux
BelleCTB

HccaenoBarb cTrpoeHue u
CBOIICTBA OPraHUYeCKUX
BelllecTB

KonTposbnas paéora
«CTpoeHue U CBOMCTBA
OPraHUYeCKHX BelIecTB)

4.1

OK 01
JIP1-
JIP23

Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHMYECKUX BEIECTB

Knaccudumnuposats
OpraHHYeCcKUe BEIIeCTBA B
COOTBETCTBUU C UX
CTpPOEHUEM

1. 3amanus Ha cocTaBJICHHUE
Ha3BaHUH OPraHUYECKUX
COEJIMHEHUH 110 TPUBHUAIIBHOMN WJIIH
MEXIYHAPOJAHON CHCTEeMaTHYECKOM
HOMEHKJIAType.

2. 3a7aHus Ha COCTABJICHHE ITOJTHBIX
Y COKPAIICHHBIX CTPYKTYPHBIX
(bopMyJT OpraHUYECKUX BEIIECTB
OTJCIIbHBIX KIIACCOB.

3. 3aauM Ha onpezeneHue
npocreiien GopmMyJibl
OpPraHUYECKON MOJIEKYJIbI, UCXO/s
13 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
JIP1-
JIP23

CBoiicTBa OpraHM4eCcKuX
COE€IUHEHUN

YcranaBauBaTh
3aBHCUMOCTh (PU3UKO-
XUMHUYECKUX CBOMCTB
OpraHWYECKHUX BEIIECTB OT
CTPOCHHUSI MOJIEKYJT

1. 3aganus Ha cocTaBieHUE
YPaBHEHUN XUMHUUYECKUX PEAKIUH C
y4acTHEM OPTaHUYECKUX BEIIECTB
Ha OCHOBAaHUU HUX COCTaBa 1
CTpPOEHHUS.

2. 3agaHusi Ha COCTABJICHUE
YPaBHEHUN XUMUYECKUX PEAKLUH,
WJUTIOCTPUPYIOIIUX XUMHUECKHE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKAHUs JaHHBIX PeaKluid U
TEHETUYECKOHN CBSA3U OPTraHUYECKUX
BEILIECTB Pa3HBIX KJIACCOB.




Ne OK/IK | Moayas/Paznen/Tema | Pesyabrar o0ydeHusi | THIIBI OllEHOYHBIX MEPONPUATHIA
3. PacuerHbie 3a1a4yu 11O
YPaBHEHUSM pPEAKLUI C y4acTUEM
OpraHMYECKUX BEIIECTB.
4. JlaboparopHas paboTa
“ITpeBparieHust OpraHu4ecKuX
BEIIIECTB IIpY HarpeBaHuu"
4.3 |OKO01 Wnentudukanus Hccnenosathb 1.IIpakTuKO-OpUEHTHPOBAHHbBIE
OK 02 OpPraHMYECKUX BEILECTB, |KAYECTBEHHBIC PEAKIIUU  (33/IaHUS 110 COCTABJICHUIO
OK 04 HX 3HAYCHUE U OPraHUYeCKHUX XUMHUUYECKUX PEaKIUi C y4acTUEM
JIP1- MIPUMEHEHHE B OBITOBOM |COCAMHEHUHN OTNIEIbHBIX |OpPraHUYECKHX BEIECTB, B T.4.
JIP23 Y MPOU3BOJCTBEHHOM KJIAaCCOB KCIOJIb3yEMBIX JIJI X
JESITEIbHOCTH YEJIOBEKa UACHTU(HUKAIMN B OBITY U
IIPOMBIIIJIEHHOCTH.
2.JlaGoparopnas padoTa:
“Unentudukaris opraHnIecKux
COEJIMHEHUI OTAENbHBIX KJIaccoB”
5 Pazpea 5. XapakrTepu3zoBaTrhb
Kunernueckue u BJHSIHUE PA3JIMYHBIX
TepMoaAMHAMHUYecKHe |(paKkTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUS XHMHYECKHX peakuuii
XHMHYECKHX peakuui
5 |OKO0l CKOpOCTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpHUEHTHUPOBaHHbIE
OK 02 peakuunii. XUuMHUYECKOE |BIMSAHUE KOHIIEHTPAUMU |TEOPETUYECKHUE 3aJaHus HA aHAJIU3
JIP1- paBHOBECHE pearupymomux BemecTB U |(HakTopoB, BIMSIOIIMX Ha
JIP23 TEMIIEpaTypbl Ha CKOPOCTh |H3MEHEHNE CKOPOCTH XUMHUYECKON
XUMHUYECKUX PEaKni peakuuu. [Ipaktuko-
XapakTepHu3oBaTh OpUEHTUPOBAHHBIE 3a/JaHUS Ha
BIIUSTHUE U3MEHEHUS IIpUMEHEHHEe puHIumna Jle-
KOHLEHTpauuu BemecTs, |IllaTense ans HaxoxaeHUs
peaxkLuu cpeasl U HAIpPAaBJICHUS CMEILECHUS
TEMIIEPATypPhI Ha PaBHOBECHSI XUMUYECKON PEAKIINY U
CMEIlleHNEe XUMUYECKOT0  |aHaiu3 (pakTOpOB, BIUSIOLINX Ha
paBHOBECHSI CMEIIeHNE XUMUYECKOTO
paBHOBECHS
6 HccnenoBaTh HCTHHHBIE
Pasnen 6. PacTBopbl  |pacTBOPBI € 32a1aHHBIMH
XapaKTepucCTUKAMH
6.1 |OKOl ITonsatue o pactBopax  |Pasnnuars HCTHHHBIE 1. 3amaun Ha IPUTOTOBIIEHUE
OK 02 pacTBOpbI pacTBOpOB.
JIP1- 2. IIpakTHKO-OpUEHTUPOBAHHbIE
JIP23 pacueTHbIE 3a/JaHUs Ha IUCIIEPCHBIE

CUCTEMBI, UCIIOJIb3yeMbl€ B OBITOBOM




Ne OK/IK | Moayas/Paznen/Tema | Pesyabrar o0ydeHusi | THIIBI OllEHOYHBIX MEPONPUATHIA
Y TIPOU3BOJICTBEHHOM €ATEIbHOCTU
YeJioBeKa
6.2 |OK Ol UccnenoBanue croiictB |HMccnenoath hu3mko- JlabopaTtopHnast pabota
OK 04 pacTBOpOB XUMUYECKUE CBOKCTBA “IIpuroroBieHue pacTBOPOB”~
HMCTUHHBIX PACTBOPOB
1 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAepKaHMe (COJePKAHUE TPUKJIIATHOTO MOTYJIs)
7 Pa3zmen 7. OuenuBaTh nocJjeacTeus |3amura Keica (¢ yaeTom
Xumus B ObITY U ObITOBOI U Oyaymei npodgeccnoHaIbHOM
NPOU3BOACTBEHHOM NPOU3BOACTBEHHOM NAeATeJJbHOCTH)
AeATeJbHOCTH NeATEeJbHOCTH YeJ10BeKa
Ye10BeKa ¢ MO3ULM I
IKOJIOTHYECKOM
0e3onacHocTH

OK 01
OK 02
OK 04
OK 07
I1K 4.3
JIP1-

JIP23

Xumust B ObITY U
POHU3BOACTBEHHOM
JEATEIILHOCTH YeIOBeKa

O1eHuBaTh MOCIEICTBUSA
OBITOBOM U
MIPOMU3BOICTBEHHOMN
JIeITEIILHOCTH YeJIOBEKA C
HO3UIIMHA DKOJIOTHUYECKOH
0e30macHOCTH

Keiic (¢ yaerom Oyymieit
poeCCUOHAIBHON IEATEITHHOCTH )
Bo3moxHbIe TeMBbI KEHCOB:

1. [Torennenue kumara u
BBICBOOOKICHUE Ta30BbIX THIPATOB
CO JTHA OKeaHa.

2. Bynyie MaTepuansl 1Jis aBua-,
MAalIuHO- U MPUOOPOCTPOCHUS.

3. HoBble maTepuansl ajs
COJIHEYHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
pacTUTENBbHBIX MPenapaToB
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