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Pabouas mporpaMma mpegHasHaueHa AJIs MPENojaBaHUs y4eOHOTo mpeamera XUMMA
0 CIIEUAIBHOCTSM (yriyOJeHHON OArOTOBKH):

53.02.05 ConbpHOE U XOpPOBOE HAPOJHOE NIEHUE

53.02.06 XopoBoe TupHKUPOBAHUE.

Pabouas mporpamma paspaboraHa c¢ yderom TpeOoBanuil denepanbHOro 3aKoHa OT
29.12.2012 Ne 273-®3 «O6 oOpazoBanuun B Poccuiickoit dexepauun» (C U3MEHEHUSMHU U
nononHeHusiMuA 29 nexadbpst 2014 r., 31 nexadps 2015 1., 29 uronsa 2017 r., 24 centsops, 11
nexabpst 2020 r., 12 aBrycra 2022 r.), npukaza Munnpocsemenust Poccun ot 23.11.2022 Ne
1014 «O6 ytBepxaeHuu (QenepanbHOil 00pa3oBaTENbHOM IPOrpaMMBbl CPETHEro OOIIEro
oOpazoBanus», mpukaza MunnpocBemienuss Poccum ot 12.08.2022 Ne 732 «O BHeceHuu
u3MeHeHul B @enepalibHbIN TrOCy1apCTBEHHbIN 00pa30BaTENIbHbIN CTaHAAPT CPEIHETO OOILEro
o0pa3oBaHMsl, YTBEPKICHHBIN Npruka3oM MuHucTepcTBa 0Opa3zoBanus U Hayku PO ot 17 mas
2012 r. Ne413», npukaza Munnpocsemienust Poccuu ot 24.08.2022 Ne 762 «O06 yTBEepk’aeHUN
[lopsiaka  opraHu3amMM ¥ OCYIIECTBJIEHHS  00pa3oBaTENbHOM  JAEATENIBHOCTH 10
0o0pa3oBaTeNbHBIM TIporpaMMaM CpeaHero mnpodeccuoHaabHOTO oO0OpazoBaHus» (B pea.
[Tpukaza Munmnpocemenus: Poccun ot 20.12.2022 Ne 1152) u Pekomenaanuii mo peanusamnuu
cpemnero o0iero o0pa3oBaHus B Mpeeaax OCBOCHU 00pa30BaTEIbHOM MPOrPaMMbl CPEIHETO
npodeccuoHanbHOro obOpa3oBaHus (mucbMo JlemaprameHTa TOCYAapCTBEHHOW MOJUTUKU B
chepe cpemHero mnpodeccHoHATBHOTO 00pa3oBaHUs U NPO(ECCHOHATHLHOTO OO0y4YeHUs
Muno6pnayku Poccun ot 01.03.23 Ne 05-592), npuka3za MuHucTepcTBa 00pa3oBaHUs U HAyKH
P® ot 27 oxtsaops 2014 r. N 1383 "OO ytBepxkaenuu (enepansbHOro rocy1apCTBEHHOTO
00pa30BaTEeNBHOIO CTaHAAPTa CPEeTHEr0 MPO(PEeCcCHOHATBHOTO 00Pa30BaHus MO CHELHAIbHOCTH
53.02.06 XopoBoe nupuxupoBaHue" (C U3MEHEHUSIMU U JomnoiaHeHusMu ot 17 mas 2021 r.),
npukaza MunHucrepcTBa oOpazoBanus W Hayku PD ot 27 oxtsa6ps 2014 r. N 1388 "O06
YTBEPkKACHUU (efepaibHOr0 TOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHJApTa CpPEIHEro
npodeccroHaibHOro o0pazoBanus no crneruaibHocTu 53.02.05 ConbHOE M XOPOBOE HAPOAHOE
neHue" (¢ U3MEHEHUAMHU U aonojHeHussMU oT 17 mas 2021 r.) u nucbMa MUHIIPOCBELIECHUS
Poccun u Pocob6pranzopa ot 06.08.2021 Ne CK-228/03, 01-169/08-01.

Pabouasi mnporpamMma cocTaBieHa Ha OCHOBE MpUMEpHOW pabouell mIporpamMmbl
o0rmeoOpa3oBaTenbHON  AUCHMIUIMHBL Xumus, pexomenaoBanHoi OI'BOY IO «UPIIO»,
yTBEpKIEHHOM Ha 3aceqaHnun CoBeTa I0 OLIEHKE COJEP)KaHUs U KauecTBa IMPUMEPHBIX pabounx
nporpamMMm  001Ie00pa3oBaTeIbHOIO M COLMAIBHO-TYMAaHUTAPHOIO  LIMKJIOB  CPEIHEro
npodeccronanbHoro oopazoBanus (ot 30.11.2022 Ilporokosn Ne 14).

Opranuzanus-pa3padoTynk: OroKeTHOe NpodeccCHoHaIbHOE 00pa3oBaTeIbHOE
yupexaenue Bonoroackoii obmactu «Booroackuii 001acTHOM KOJUIEHK UCKYCCTBY

Pazpaborunk: MBanoBa E.®., mnpenomaBatenrs BIIOY BO «Bomoroackuit
00JIaCTHOI KOJIJIEIK UCKYCCTBY»

Onobpeno

Ha 3acenanuu [IpeameTHoN (LIMKIOBOW) KOMUCCUU

«O061meo6pazoBaTenbHBIC, 00IIME TYMAHUTAPHBIE U COMATEHO-D)KOHOMHYECKUE
JUCHMITIMHEBDY

IIporokon Ne 11 ot 19.06.2023

[Ipencenarens LK 3aiinesa E.E.
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1. OBIIAS XAPAKTEPUCTHKA PABOYEN ITPOTPAMMBI
YUYEBHOI'O ITPEIMETA «Xumus»

1.1. MecTo mnpeaMera B CTPYKType OCHOBHOH mNpodeccHoHaIbLHOM
00pa3oBaTeJIbHOM NMPOrPaMMBbI

VYueOnbiii  mpeamer  «XuMHUA»  ABIAETCS  O0OSA3aTENBHOW  YacCThIO
o0mieo0pa3oBaTeIbHOTO  YYEOHOTO  IMKIA OCHOBHOM  mpodecCHOHaIbHON
obpazoBarenpHoii mporpammbl CIIO (IITICC3) B coorBerctBUn ¢ PI'OC mo
cneruanbHOCcTHS3.02.06 XopoBoe nupmxupoBanue (yriyOJeHHON MOATOTOBKH).

1.2. llesan u mu1aHupyemble pe3yJIbTaThl OCBOCHUSI MPeMeTa:

1.2.1. Ieapb yyeOHOrO npeamera

®opMUpOBaHUE y CTYJIEHTOB MPEACTABICHUS] O XUMUUYECKON COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa KakK OCHOBBI NPHUHATHS pEUICHUN B
KU3HEHHBIX W IPOU3BOJICTBEHHBIX CUTYallUAX, OTBETCTBEHHOIO IIOBEACHUS B
NPUPOTHOMN cperie.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHSI Yy4eOHOIO IpeaMera B
coorBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHue npeaMeT umeeT rpu popMupoBanuu u pa3zButun OK
u [1K.



Konx u HamMeHOBaHHe
¢opmupyembIx
KOMIIETeHIIUH

IInanmpyemeble pe3yJbTaThl OCBOCHHS NMpeAMeTa

Oo0mue

IIpeameTHbIe

OK 2. OpranuzoBsiBaTh
COOCTBEHHYIO
JESITEIbHOCTD,
OTIPEACIISATh METOIBI U
CIOCOOBI BBITIOJTHEHUS
npo(hecCHOHATBLHBIX
3a/1a4, OICHUBATh HX
3¢ (HEeKTUBHOCTE U
Ka4eCTBO.

B gactu TpyzoBOro BOCOUTAaHUA: - TOTOBHOCTB K
TPYZY, OCO3HaHHE [IEHHOCTH MacTepCTBa,
TPYAOIIIO0HE; - TOTOBHOCTh K aKTUBHOH JESATEIBHOCTH
TEXHOJIOTHYECKON U COIMATBHON HAMPaBIEHHOCTH,
CHOCOOHOCTHh MHHLUUPOBAT, IUIAHUPOBATH U
CaMOCTOSITEIBHO BBITIOJHATH TAKYO JESITEIBHOCTB; -
MHTEPEC K pa3InYHbIM cepaM npodeccuoHaANbHON
nesitenbHOCTH, OBNNajJIcHUEe YHUBEPCATbHBIMU
y4eOHBIMHU TIO3HABATEIBHBIMU JIEHCTBUAMMU: a)
0a30BbIE JIOTHYECKHE JEHCTBHSA: - CAMOCTOSTEIIEHO
(hopMynHpOBaTh U aKTyaTU3UPOBATH NPOOIIEMY,
paccMaTpHBaTh €€ BCECTOPOHHE; - YCTaHABINBATh
CYLIECTBEHHBI MPU3HAK WM OCHOBAHUS LIS
CpaBHEHUS, KITacCU(PUKAITIHN 1 0000IIeHHS; -
OTIPENENsTh LeNU AeSTeIbHOCTH, 3a/1aBaTh MapaMeTphl
U KPUTECPUH UX JOCTHUKEHUS; - BBISBISTh
3aKOHOMEPHOCTH U IPOTUBOPEYHSI B
paccMaTpUBACMBIX SIBIICHHSX; - BHOCHTh KOPPEKTHBHI B
JeSITENbHOCTD, OIICHUBATh COOTBETCTBHE PE3yJILTATOB
LIEJISIM, OTIEHWBATh PUCKU MOCIIEICTBUH NEATENbHOCTH;
- Pa3BHUBATh KPEATHBHOE MBIIIJICHUE TTPU PEIICHUH
JKU3HEHHBIX Ipo6JieM 0) 0a30BbIC HCCIIEI0BATEIBECKIEC
JEHCTBUSL: - BIIQIETh HABBIKAMHU Y4E€OHO-
HCCIIEIOBATEIHCKON U TIPOSKTHOH JEATEITHHOCTH,
HaBBIKAMH pa3pelIeHus mpoodieMm;

- BBISIBIIATH IPUYNHHO-CIIEJICTBEHHBIE CBSI3U H
aKTyaJIM3UpoBaTh 3a7avy, BBIABUIaTh TUIIOTE3Y €€
pelIeHus, HaXOUTh apTyYMEHTHI JUIsl IOKa3aTelLCTBA
CBOUX YTBEPKACHUI, 33/1aBaTh MapaMeTphl 1
KPUTEPUH PEILCHUS; - aHAIM3UPOBATh NOJTY4YCHHEIE B
XOJI€ pelIeHus 3a7a9i Pe3yIbTaThl, KPUTHIECKH
OIICHMBATH MX JIOCTOBEPHOCTD, IIPOTHO3UPOBATH
M3MEHEHUE B HOBBIX YCIIOBHUSX; - YMETh IIEPEHOCUTh
3HAHUS B TIO3HABATENBHYIO U MPAKTHIECKYIO 00IaCTH
KHU3HEJESTENbHOCTH; - YMETb HHTETPUPOBAThH 3HAHUS
U3 Pa3HBIX MIPEJMETHBIX 00IacTel; - BHIIBUTATH HOBBIC
ujiey, MpeyiaraTb OpUTHHAIBHBIE MTOJIXO/IbI U PEIICHUS;
- criocOOHOCTh UX UCIIOJIb30BAHUS B TIO3HABATEIBHON U

- BJIaJICTh CUCTEMON XUMUYECKUX 3HAHUI, KOTOPAasi BKJIIOYAET:
OCHOBOITOJIATAIONTHE TTOHATHS (XUMUYCCKUH DJIEMEHT, aTOM, DJICKTPOHHAS
000J104Ka aToMa, s-, p-, d-3JIEKTPOHHBIC OPOUTAIIM ATOMOB, IOH, MOJICKYJIa,
BaJICHTHOCTD, JJIEKTPOOTPHUIIATEIHHOCTh, CTENICHh OKHUCIICHUS, XUMUIECKas
CBsI3b, MOJIb, MOJISIpHASI Macca, MOJISIPHBIN 00BEM, YTIIICPOIHBIH CKETET,
(GyHKIMOHAJIbHAS TPYIINA, paauKall, H30MEPHsI, H30MEPbI, TOMOJOTUYCCKUM
Psia, TOMOJIOTH, YTJIEBOIOPOIBI, KUCIOPO/- U a30TCOJEPIKALIUE COCTUHCHUS,
OMOJIOTHYECKY aKTHBHBIC BEIECTBA (YTIICBOIBI, JKUPHI, OCIIKH ), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYIISIPHBIC COCTMHCHUS,
KPUCTAJUTHIECKAsl PEIIeTKA, THIIH XHMHYECKIX PEakIuii (OKUCIUTEIHHO-
BOCCTaHOBUTEIbHBIC, 3K30- U DHJIOTEPMHUYECKUE, PEAKI[MH HOHHOTO OOMeHa),
pacTBOP, PICKTPOTUTHI, HEAICKTPOIIUTHI, SJICKTPOIUTHICCKAS JUCCOIIHAITNS,
OKHUCJIHUTEINb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOU peakluy, XUMHUECKOE
paBHOBecHe), TEOPUH ¥ 3aKOHBI (TEOPHSI XUMHUECKOTO CTPOSHUS
opranudeckux BemectB A.M. byTiepoBa, Teopus IEKTPOIUTUIECKOM
Jiccouranuu, nepuoauueckuit 3akon .M. Menjeneesa, 3aKk0OH COXpaHEHUS
MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMHUH, (DAKTOJIOTUICCKHEC
CBEJICHUS O CBOMCTBAX, COCTaBE, MOJIYICHUH U 0€30IIaCHOM HCIIOIH30BAHUHT
BaXXHEHUIITMX HEOPTaHUYECKUX M OPraHUYECKUX BEUIECTB B OBITY U
MIPAKTUIECKOHN JESITETHEHOCTH YEJIOBEKA; - YMETh BBISBIISATH XapaKTePHBIC
MPU3HAKHU U B3aUMOCBSI3b U3yUYECHHBIX MMOHSATUH, IPUMEHATD
COOTBETCTBYIOIIHE MTOHITHS TP OTIMCAHUN CTPOCHUS M CBOICTB
HEOPraHWYEeCKUX U OPTaHUYECKUX BEIIECTB U UX MPEBPAILCHUN; BBISBISATh
B3aMIMOCBSI3b XUMHUECKUX 3HAHUHN C MOHATHSIMH W TIPEACTABICHUSIMH JPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB; - YMETh HUCIIOJIb30BaTh HAMMEHOBAHMUS
XUMHYECKUX COeMHEHNH MEXIYHAPOIHOTO COI03a TEOPETUIECKON U
MPUKIAIHON XUMHUHU U TPUBUATILHBIC Ha3BAaHUS BAKHEHIIINX BEIIECTB (ITUJICH,
aleTHIICH, TIIMIEPUH, PeHOI, (POpMaNbIIETH]l, YKCYCHAs KHCIIOTa, TIIHIIVH,
YTapHBINA ra3, yriaeKUCIblii ra3, aMMHUakK, ralieHas U3BECTh, HeraleHas H3BeCTh,
MUTHEBAS COJA U APYTUX), COCTABIATH (DOPMYIIBI HEOPTAHUIECKHUX U
OpPTaHWYECKNX BEIIECTB, yPAaBHEHHUS XUMHUECKUX PEAKINH, OOBSICHITh UX
CMBICIT; TOATBEPKIAATh XapaKTEPHbIE XUMUUECKIE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIIMH YKCIIEPUMEHTAMH 1 3aIUCSIMH yPAaBHEHUH XUMHUIECKUX
peaxiuii; - yMeTh yCTaHaBINBATh MPHUHAIIE)KHOCTh N3Y9IEHHBIX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIIECTB K OMpPeIeTICHHBIM KJIaccaM U
rpyIaM COeIMHEHUH, XapaKTepU30BaTh UX COCTaB U BaXKHEUIIINE CBOICTBRA;
OTIPEIEISITh BUABI XUMHUECKHUX CBs3€H (KOBaJIeHTHAs, HOHHAS,
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COLIMAJIBHOM IIPAKTHKE

MeTaJNInYeCcKasi, BOAOPOJIHAS ), TUITHl KPUCTAILTUIECKUX PEIIETOK BEIICCTB;
KJIACCU(HUIIMPOBATH XUMHUYECKUE PEAKIINH; - CPOPMHUPOBATH MTPEICTABICHUS:
0 MaTepruaIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U TI03HABaEMOCTH
SIBJICHUH MPUPOJIBI; O MECTE U 3HAUCHUU XUMUH B CUCTEME €CTECTBEHHBIX
HayK ¥ €€ POJIM B 00CCIICUYCHHH YCTOMYNBOTO Pa3BUTHUS YEIOBEUYCCTBA: B
perieHnn Mpo0JIeM SKOJIOTHUYECKOH, SHEPTeTHUECKOH U THUIICBOM
0€30MMacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3IaHUN HOBBIX MaTePHAJIOB, HOBBIX
HMCTOYHUKOB SHEPTUH, B 00SCIICUCHUH PAIIIOHAIBHOTO MPUPOIOTIOIH30BAHHUS,
B (hopMHpOBaHNY MHPOBO33PEHUS U OOIIEH KyIbTYPHI YEIOBEKa, a TAKIKE
9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO U IIPUPOTHOM
Cpele; - BlIaJeTh CUCTEMON XMMUYECKUX 3HAHUW, KOTOpask BKJIIOYAET:
OCHOBOIIOJIATAFOIINE TIOHATHS (JOMTOIHUTENFHO K CHCTEME MOHATHH 06a30BOT0
YPOBHS) - H30TOTIBI, OCHOBHOE U BO30YKJIEHHOE COCTOSIHAE aTOMa,
ruOpuan3anus aTOMHBIX opOuTanei, xumudeckas cBsa3b (" " u "", kpaTHbIE
CBsI3H), MOJISIpHAS. KOHIIEHTPAIUs, CTPYKTypHas popMyJia, U30Mepus
(cTpykTypHas, TeoMeTpudecKkas (IHC-TPaHC-U30MEPHS ), THITHI XUMHYECKUX
peaknuii (ToMo- U TeTepOTeHHBIE, 00paTUMbIC H HEOOPATUMBIE), PACTBOPEI
(MCTUHHBIC, TUCTIEPCHBIC CUCTEMBI), KPUCTAIOTUAPATHI, CTEIICHb
JTUCCOITUAIINH, SJICKTPOJIH3, KPEKUHT, PU(DPOPMUHT); TCOPUH U 3aKOHBHI,
3aKOHOMEpPHOCTH, MUPOBO33pEHYECKHE 3HAHUS, JIeKAIINe B OCHOBE
[MOHMMAaHUS IPUYMHHOCTU U CUCTEMHOCTH XUMHUYCCKUX SIBJICHHIH,
COBpPEMEHHBIE MPEICTABICHUS O CTPOSHUH BELIECTBA HA aTOMHOM,
MOJIEKYJISIPHOM U HaIMOJIEKYJIIPHOM YPOBHSX; MPEACTABICHHS O MEXaHU3Max
XUMHUECKUX PEAKIIHA, TEPMOTUHAMHYCCKUX U KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHUS, O XUMUYECKOM PaBHOBECHH, JUCIIEPCHBIX
cucTeMax, (DaKTOIIOTUYECKHE CBEJICHHS O CBOHCTBaX, COCTaBe, MOTyUeHUH U
0e301MacHOM MCTIOIh30BAHUY BAKHEUIIINX HEOPTaHIMUECKUX U OPTaHUIECKHIX
BEIIECTB B OBITY U NMPAaKTUYCCKOM JICATEIBHOCTH YEJIOBEKA; OOIINX HAYYHBIX
MIPUHIIMIIAX XUMHYECKOTO ITPOU3BOCTBA (Ha MPUMEPE IPOU3BOJICTBA CEPHOM
KHCIIOThI, aMMHaKa, METaHoJIa, epepaboTKu HeTH); - yMEeTh TPOBOJIUTh




pacyeTsl o XUMUYECKUM (popMyJiaM U YpaBHEHUSM XUMHUYCCKUX PEaKIUH ¢
WCTIONB30BaHUeM (PM3NUECKIX BEIMYUH (MacChl, 00beMa ra30oB, KOJMIECTBa
BEIIECTBA), XapaKTEPUIYIOIINX BEIIECTBA C KOJIMIECTBEHHONW CTOPOHBI:
pacyeThl [0 HAXOKACHUIO XUMUYECKOH (DOPMYIIbI BEIIECTBA; PACYEThI MacChI
(oObema, KOMMUECTBA BEILIECTBA) MIPOAYKTA PEAKLMH, ECITH OJHO U3 UCXOIHBIX
BEIIECTB JJaHO B BUJIE PACTBOpPA C ONpPEJICTIEHHON MacCOBOM JT0JIei
PacTBOPEHHOTO BEIIECTBA MITU JIAHO B M30BITKE (MMEET MPUMECH); PACUETHI
MaccOBOH MM 00BEMHOH JI0JTM BBIXO/A MPOAYKTA PEaKLUH; pacyeThl
TETII0BOr0 3 peKTa peakuii, 00beMHBIX OTHOLICHHUH I'a30B; - YMETh
BBIABJIATDH XapaKTCPHBIC IIPU3HAKU U B3aMMOCBA3b U3YUYCHHBIX HOHS[TI/II‘/'I,
IMPUMEHATHL COOTBECTCTBYIOIINE NOHATHA IIPU ONIMCAHUN CTPOCHUSA 1 CBOCTB
HEOPTaHWYEeCKHUX M OPraHMYECKUX BEIIECTB U MX MPEBPAIlEHHI; BHISIBIATH
B3aMIMOCBSI3b XMMHYECKUX 3HAHUI C TOHATHUSAMH U MIPEJICTABICHUSMH JIPYTHX
IpeMETOB s 00Jiee 0CO3HAHHOTO TIOHUMAaHHS U OOBSICHEHUS CYITHOCTH
MAaTCPUAJIBHOTO €AMHCTBA MUpPA; UCII0JIb30BATh CUCTEMHBIC XUMHNYCCKUC
3HAHUSA 151 OOBSICHEHUS ¥ IPOTHO3UPOBAHUS SIBJICHUHN, IMEIOIITIX
€CTECTBEHHOHAYUYHYIO MIPUPOY; - YMETh UCTIOIH30BaTh HANMEHOBAHUS
XUMHUYECKUX COETUHEHNH MEXTyHapOJHOIO COI03a TEOPETHUECKOH 1
MPUKIAIHON XUMHUU U TPUBHAJIbHBIC HA3BAHUS BEILIECTB, OTHOCSAIIUXCS K
N3YYCHHBIM KjlaCCaM OPraHNM4YC€CKHUX U HECOPTAaHNYCCKUX COC]II/IHCHI/Iﬁ;
WCTIOJIH30BAaTh XMMHYECKYIO CHMBOJIMKY JIJIsl COCTaBIEHUS (POPMYIT
HEOPraHWYECKHUX BEIIECTB, MOJIEKYJSPHBIX U CTPYKTYPHBIX (pa3BepPHYTHIX,
COKpAIIIEHHBIX ¥ CKEJIETHBIX) (POPMYJT OPTaHMYECKUX BEIIECTB; COCTABISATh
YPABHEHUS] XUMUUYECKHUX PEAKIUI U PACKPBIBaTh UX CYIIHOCTb:
OKHCJIHNTCIBHO-BOCCTAHOBUTCIIBHBIX peaKum‘/'l IMOCPEACTBOM COCTABJICHUSA
AIIEKTPOHHOTO OaNaHca 3TUX PEaKIIHii; peaKIiii FOHHOTO OOMEHa ITyTeM
COCTaBJICHUS X MOJHBIX M COKPAIICHHBIX HOHHBIX YPaBHEHUH; peakunit
TUJIPOJIN3a, PEaKI|il KOMIUIEKCOOOpa30BaHus (Ha IpUMepe
THIPOKCOKOMILICKCOB IIMHKA U JIIOMUHUS ); IOATBEPIKIATh XapaKTePHBIC
XUMHYECKHE CBOHCTBA BEIIECTB COOTBETCTBYIONUMH SKCIIEPUMEHTAMH U
3aMyCAMHU YpaBHEHUH XUMHUYECKHUX PEaKInii; - yMeTh Kilaccu(UIIMpoBaTh
HEOpPraHW4eCKHE U OPraHNYECKHE BEIIECTBA M XUMHUYECKUE PEaKIUH,
CaMOCTOSTEIBHO BRIOUPATh OCHOBAHUS U KPUTEPHU IS KiIacCu(UKauu
N3y4acMbIX XUMHYCCKUX O6’beKTOB; XapaKTECpHU30BaThb COCTaB U Ba)KHEHIIe
CBOMCTBa BEIIECTB, NPUHAMISKALIMX K ONPEACICHHBIM KJIaccaM U rpynnam




COeIMHEeHNH (TIPOCTHIE BEIIECTBA, OKCHUBI, THUAPOKCHU/IBI, COJIH;
YTIIEBOIOPOIBL, MPOCTHIE A(PUPHI, CIIUPTHI, PEHOIIBI, aTbIECTUIBI, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CIIOXKHBIE 3(UPBI, JKUPBI, YTIEBOIbI, AMUHBI,
AMHHOKHCIIOTHI, OCJIKN); IPUMEHSTh 3HAHUS O COCTaBE M CBOWCTBAX BEILIECTB
JUTSL SKCTIEPUMEHTAIHONW MTPOBEPKH TUIIOTE3 OTHOCUTEIHHO 3aKOHOMEPHOCTEN
MIPOTEKAHUS XUMUUECKUX PEAKIMH U IPOTHO3UPOBAHUSI BOZMOXKHOCTEN UX
OCYILIECTBJICHUS; - YMETh IOATBEP)KIATh HA KOHKPETHBIX IPUMEPAX XapaKkTep
3aBUCHUMOCTH PEAKIMOHHOH CIOCOOHOCTH OPraHUMYECKUX COCTUHEHUH OT
KpPaTHOCTH M THIIA KOBaJTeHTHOH cBsizu (" " 1 ""), B3AUMHOTO BIMSHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX; a TaK)Ke OT OCOOCHHOCTEH peann3aum
Pa3IMYHBIX MEXaHMU3MOB ITPOTEKAHUS PEAKINi; - yMETh XapaKTepru30BaTh
3JIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM H BO30Y>KJICHHOM COCTOSTHUH) H
HMOHOB XMMHUYECKHX 371eMEHTOB 1 - 4 mepuoos [leproanueckoil cucTeMsl
.. MenneneeBa 1 UX BaJCHTHbIE BOZMOKHOCTHU, UCIIONB3Ys MOHATHS "s",
"p", "d-anexTpoHHBIE" OPOUTAIIH, DHEPTETUIECKUE YPOBHH; OOBSICHSTD
3aKOHOMEPHOCTH U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIxX
MMM COSAMHEHHUH 10 IepHoAaM M Ipymiam;

OK 5. Ucnonb3oBaTh
UH(POPMALIMOHHO-
KOMMYHUKAI[HOHHBIC
TEXHOJIOTUH IS
COBEPIIICHCTBOBAHHS
npodeccuoHaIbHOU
JeSITeTPHOCTH.

B o0OnacTu 11eHHOCTH HAyYHOTO MTO3HAHMUSL: -
c(hOpMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 00IIECTBEHHOW MPAaKTUKH, OCHOBAaHHOTO Ha
JUAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJIUKYIETYPHOM MUDE; -
COBEpIIEHCTBOBAHUE SA3BIKOBON U YUTATEIHCKON
KYJIbTYPBI KaK CpeJICTBa B3aUMOICHCTBUS MEXILY
JIOJIbMU U TIO3HAHUS MUPA; - OCO3HAHUE IICHHOCTH
HAyYHOU AESITeTHbHOCTH, TOTOBHOCTH OCYIIECTBIISITh
MPOEKTHYO M UCCIICJIOBATENIBCKYIO JCSITEIbHOCTh
WHAUBHUYaJIbHO U B Tpymne; OBrnageHue
YHUBEPCATHHBIMH YI€OHBIMHU TTO3HABATEIIEHBIMH
NeHCTBUSAMH: B) paboTa ¢ mHpOpMaIuei: - BIageTh
HaBbIKaMU IMOJTYy4YCHUA I/IH(bOpMaHI/II/I U3 UICTOYHUKOB
Pa3HBIX THIIOB, CAMOCTOSTEIHLHO OCYIIECTBIISTH MOUCK,
aHaIN3, CHCTEMAaTH3AIMI0 i HHTEPIIPETAIINIO
nH(pOpMAITIH pa3INIHBIX BUIOB B GopM

- YMETb IJIAHUPOBATh U BBIMOIHATH XUMHUECKUI 3KCTIEPUMEHT (TIpEBpaICHUS
OpPraHUYeCKUX BELECTB IPU HAIpEBaHUM, MMOIyUEHUE ITUIIEHA U U3yUeHHUE
€ro CBOMCTB, KAYECTBEHHbIC PEAKLIUH Ha aJbJETUABL, KpaxMall, yKCYCHYIO
KHCIIOTY; IeHaTypanus OENKOB IPU HarPEeBAHUH, [IBETHBIEC PEAKIMH OEJIKOB;
MIPOBOJUTH PEAKK HOHHOTO 0OMEHa, OIIpeesiTh CPEAy BOJHBIX PACTBODPOB,
Ka4eCTBEHHBIE peaKiM Ha CyIb(at-, KapOOHAT- ¥ XJIOPUIAHHOHBI, HAa KATHOH
aMMOHHUST; penIaTh dKCIIEpUMEHTATbHBIC 3a7a9 0 TeMaM "MeTamst" u
"Hemeramibl") B COOTBETCTBHH C IIPABUIIAMH TEXHUKH O€30MACHOCTH TIPU
o0pallleH!H ¢ BeLIeCTBAMH U JJaDOpaTOpHBIM 000PYA0BaHUEM; IIPEIACTABIAT
Pe3ybTaThl XUMUYIECKOTO SKCIIEPIMEHTA B (JOpME 3alMCH YpaBHEHHUN
COOTBETCTBYIOIINX PEaKUii 1 POPMYITHUPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yIbTATOB; - yMETh aHAIM3UPOBATH XUMHUECKYIO HH(POPMAIIHIO,
MIOJTy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CPEICTB MAacCOBOW MH(OpMannu, ceTh
WHTepHeT u Apyrue); - BlIaAeTh OCHOBHBIMH METOAAMH HAyYHOTO ITO3HAHUS
BEIIECTB U XUMHUYECKHX SBJICHUH (HaOII0IeHNE, N3MEPEHHE, IKCIIEPUMEHT,
MOJICJIMPOBAHKUE); - YMETh IIPOBOAUTH PacYEThl IO XUMHUUECKUM (HOpMYyIaM 1
YPaBHEHUSIM XUMHYECKHUX PEAKLUI ¢ UCTIONIb30BAHNEM (PU3NUECKUX BEIUUMH,
XapaKTePU3YIOLIMX BELIECTBA C KOJNUYECTBEHHON CTOPOHBL: Macchl, 00beMa




NIPE/ICTABIICHUS,
- CO3/1aBaTh TEKCThI B Pa3IHYHBIX (hopMaTax ¢ y4eToM
Ha3Ha4YeHUs1 HHQOPMAIINHU U [IeNIEBOH ayIuTOPHH,
BBIOHMpas ONTUMATBHYIO (GOPMY MPEACTABICHUS U
BU3yaJIM3alliH; - OLEHUBATH JOCTOBEPHOCTH,
JETUTAMHOCTH HH(OPMAITNH, €€ COOTBETCTBUE
IIpaBOBLIM M MOPAJIbHO-3TUYCCKUM HOPpMaM; -
UCIIOJIb30BATh CPeACTBA HH(POPMALMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHII B PEIIICHUH
KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpraHM3alMOHHBIX 3ajlau C COOJI0ZIeHNEM TpeOOoBaHU I
SPrOHOMHKH, TEXHHKH 0€30MaCHOCTH, THTHEHBI,
pecypcocOepeKeHus1, MPABOBBIX U ITHUECKHX HOPM,
HOPM MH(OPMAIIMOHHOM 0€30MaCHOCTH; - BIIAJICTh
HABBIKAMH PACIIO3HABAHUSI M 3alIUTH HH(OpMAIuH,
nH(OPMAIIMOHHOHN 6€30ITaCHOCTH JIMIHOCTH;

(HOpMarbHBIE YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOIB30BaTh
CUCTCMHBIC XUMUYCCKUEC 3HAHUA IJId HPUHATUA peHIeHI/Iﬁ B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsX, CBI3aHHBIX C BEIECTBAMHU U UX IPUMEHEHUEM; -
YMETh CaMOCTOSITEIBHO IUIAHUPOBATh M MIPOBOJANUTH XUMUYECKHN
SKCIIEPUMEHT (TIOJTyUYeHHE U U3yUYeHHE CBONCTB HEOPTAaHUUECKUX U
OpPraHnvycCKuX BCHICCTB, KAYECTBCHHBLIC PCAKIIUHN YTJICBOAOPOA0B PA3JIMYHBIX
KJIACCOB U KUCJIOPOACOAEPKAIINX OPTaHUUECKHUX BEIIECTB, PEIICHUE
SKCIEPUMEHTANIBHBIX 3334 10 PaCO3HABAHUIO HEOPTAHWYECKUX U
OpPTaHMYECKHX BELIECTB) C COOIOACHNEM TpaBil 0€30MacHOro oOpaleHus ¢
BEIIECTBAMU M JTa0OPaTOPHBIM 000pYyJ0BaHHEM, (POPMYIHPOBATH LIEIU
WCCIIEZIOBAHUS, IPEIOCTABIISATE B PA3IHYHON (hOpMe pe3ynbTaThl
OKCIICPpUMCEHTA, aHAJIM3UPOBATh U OLICHUBATh UX JOCTOBECPHOCTD, - YMCThH
OCYILECTBIIATD LeJICHANIPABICHHBIN MOMCK XUMUUECKOW HH(popMaluu B
Pa3NMYHBIX UCTOYHUKAX (HayyHas U yueOHO-Hay4Has JIMTepaTypa, CpeacTBa
MaccoBOH MH(pOpMaLnK, ceTh IHTEpHET U Ipyrue), KPUTHUECKH
aHaJM3MPOBATh XUMHYECKYIO HH(OPMAIIUIO, TepepadaThiBaTh e U
HCIOJB30BaTh B COOTBETCTBUH C IIOCTABJICHHON yueOHOH 3a1aueH; - BIaAeTh
CHUCTEMOM 3HaHUI O METO/IaxX HAYYHOIr'O IMO3HAHUS SIBICHUHA IPUPOIBL,
HCIIOJIb3YCMBIX B €CTCCTBCHHLIX HAYKaX U YMCHUAMU NIPUMCHATL 3TU 3HAHUA
MIPH SKCTIEPUMEHTATBHOM UCCIIEIOBAaHUH BEIIECTB U AJIsI OOBSICHEHHS
XUMHUYECKUX ABICHUN, UMEIOIIHUX MECTO B IPHPOJIE MPAKTUIECKON
JESITEIbHOCTH Y€JI0BEKA U B TIOBCETHEBHOM JKHU3HH;

OK 6. PaGotats B
KOJUICKTHBE,
o0ecreunBaTh ero
CIUTOYCHHE,

3¢ exTHBHO 00MmATHCS
C KOJIJIeTaMH,
PYKOBOJICTBOM.

-TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSITENIEHOCTH 1
caMoOTpeeNICHHIO;

-OBJIa/ICHUE HABBIKaMHU y4eOHO-HCCIIEJOBATENHCKOH,
MIPOEKTHON U COLMAIEHON AeATEIbHOCTH;

OBnazeHue yHUBEPCANbHBIMH KOMMYHHKATHBHBIMU
JIEACTBUSAMHU: 0) COBMECTHAS IEATEITHLHOCTD: -
MOHMMATh U UCTIOIB30BaTh MPEUMYILECTBA KOMaHHON
Y UHAMBUAYaJIbHON pabOoThI; - MPUHUMATH LIETH
COBMECTHOM A€ATEeNbHOCTH, OPraHU30BBIBATH U
KOOpPAMHHPOBATh AEUCTBUS 10 €€ JOCTUKEHUIO:
COCTaBJIATH IJIaH JEHCTBUH, pacIpeessiTh PoJIu C
Y4€TOM MHEHHMH Y4aCTHUKOB 00CYKIaTh Pe3yJIbTaThl
COBMECTHOM palbOoThI; - KOOPAMHHUPOBATH U BBHITIOJIHSTH

- YMETh IJIAHUPOBATh U BBIIONHATH XUMUYECKUH SKCIIEPUMEHT (IIPEBpAaLICHUS
OpPraHWYEeCKNX BEIIECTB MPY HATPEBAHUH, IMONyICHUE STHIICHA U U3ydeHHUE
€ro CBOWCTB, KAUEeCTBEHHBIE PEAKIIUN Ha AJIbJETUIBI, Kpaxmall, YKCYCHYIO
KHCJIOTY; IeHaTypanus OENKOB IPH HAIPEBAHUH, IBETHBIC PEaKH OCIKOB;
NPOBOAMTH PEAKLIMU HOHHOTO 0OMEHA, ONPEAETSTh CPey BOAHBIX PACTBOPOB,
Ka4eCTBEHHBIC PEaKIH Ha CyNb(at-, KapOOHAT- U XJIOPUACDAHHOHEI, Ha
KaTHOH aMMOHHUS; pelaTh SKCIIepUMEHTabHbIE 3a7jauu 10 TeMaM ""MeTas!"
n "HemeTaiisl") B COOTBETCTBHY C MPaBUIIAMHU TEXHUKH 0€30IaCHOCTH MPH
oOparlieHn# ¢ BemecTBaMH 1 J1a00paTOPHBIM 000PYI0BaHNEM; TIPEACTABIIATh
pe3yAbTaThl XHMHUUYECKOTO SKCIIEpUMEHTa B (hopMe 3aIllUCH ypaBHEHUIHA
COOTBETCTBYIOIINX PEaKUUi U POPMYyITHUPOBATH BEIBOJBI HA OCHOBE 3THUX
PE3YNIbTaTOB; -yMETh CAMOCTOATENILHO IUNIAHUPOBATh U IIPOBOAUTH
XMMUYECKUH SKCIEPUMEHT (II0JydEeHUE U U3YyUECHUE CBOMCTB HEOPTaHUUECKUX
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paboTy B yCIOBHAX PEaNbHOT0, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMO/IEHCTBHS; - OCYIIECTBIISITh
MO3UTHBHOE CTPATETMUYECKOE NMOBEACHUE B PA3ITMYHBIX
CUTYyalusiX, IPOSBITH TBOPUECTBO U BOOOpaXKeHUE,
ObITh MHULIMATUBHBIM OBNajieHHe YHUBEPCAIbHBIMU
PETYISTHBHBIMU IEHCTBUSIMHU: T) IPUHATHE ce0S U
JIpPYTHX JIIOJEH: - IPUHUMATh MOTHUBEI M apTyMEHTEI
JIpPYTHX JIIOJEH MIPY aHAIN3€E PE3YIbTATOB
JIeSITEIbHOCTH; - TPU3HABATH CBOE MIPABO U MPaBO
JPYTHUX JIIOJeH Ha OIUOKHY; - pa3BUBATh CIIOCOOHOCTh
TTOHMMATh MHP C MO3ULUH IPYrOro YeJI0BEKa;

1 OPraHUYECKHX BEIECTB, KAUCCTBCHHBIC PEAKIUH YIJICBOIOPOI0OB
Pa3IUYHBIX KIIACCOB M KUCIOPOICOACP KAIIUX OPraHMYECKUX BEIIECTB,
pellIcHUE SKCTIEPUMEHTAITLHBIX 337124 10 PACTIO3HABAHUIO HEOPTAaHUYECKUX U
OpPraHWYECKNX BEMIECTB) C COOTIOACHNEM MPaBUII 0€301TacHOTO 0OpaIeHus C
BEIIECTBAMH H J1a00PaTOPHBEIM 000pyJ0BaHHEM, POPMYITHPOBATH IIETH
UCCIICZIOBAHUS, PEIOCTABIIATh B PA3IMUHON (POpME pe3ybTaTh
9KCIIEPHMEHTA, aHAIM3UPOBATh U OLIEHUBATh MX JOCTOBEPHOCTD;

OK 8. CamocToATENIBHO
OTIPEIEIATh 3a1a4l
npoheccCHoHaTBFHOTO U
JUYHOCTHOTO Pa3BUTHS,
3aHUMAThCS
caMo00pa3oBaHUEM,
OCO3HaHHO
MJIaHUPOBATH
MOBBIIIICHHE
KBaJM(PHUKAIINH.

TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEILHOCTU U
caMoOTpeeNICHHIO;

-OBJIa/ICHUE HABBIKaMHU y4eOHO-HCCIIeJOBATEIHCKOH,
MIPOEKTHON U COIMAILHON JACITeIHHOCTH;

OBnaneHmne yHUBepCATbHBIMA KOMMYHHUKATHBHBIMH
JIEACTBUSAMHU: 0) COBMECTHAS EATEITHLHOCTD: -
MOHMMAaTh U UCTIOIB30BaTh MPEUMYILECTBA KOMaHHON
Y MHIUBUAYAIBHON paboTHI; - MPHHUMATH IIEITH
COBMECTHOM JeSITeTHHOCTH, OPTaHU30BHIBATh U
KOOpPAMHHPOBATh AEUCTBUS 10 €€ JOCTUKEHUIO:
COCTAaBJISTH IUIAH ACUCTBUM, paclpeesiTh POIH C
y4eTOM MHEHHH yYaCTHUKOB 00CYKIaTh Pe3yIbTaThl
COBMECTHOW pabOoTHI; - KOOPAMHHUPOBATH M BBHITIOIHSTH
paboTy B yCIOBHSX PEaNbHOTO, BUPTYAIBHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS; - OCYIIECTBIISITh
MO3UTHBHOE CTPATETHYECKOE MMOBEICHUE B PA3THUHBIX
CUTYyalUsX, IPOSBISITh TBOPUECTBO U BOOOpaXKeHNE,
ObITh MHUIIMATHBHBIM OBIaZIcHHE YHUBEPCATbHBIMU
PETYIATUBHBIMU JAEUCTBUSMHU: T) IPUHATHE ceOs U
JIPYTHX JIFOJICH: - IPUHUMATh MOTUBBI M aPTyMEHTBI
JpYTUX JIIOJIEH MpU aHAIN3€E Pe3yIbTaTOB
JIeSITeIHOCTH; - TPU3HABATH CBOE MPABO H MPABO
JIPYTUX JIIOJIeH Ha OMHOKH; - pa3BUBATh CIIOCOOHOCTH
MOHUMATh MUP C MO3UIIUU APYTOTO YeJIOBEKa

YMETh IJIAHUPOBATh U BHIIOJIHATH XUMUYECKUH SKCIIEPUMEHT (IpeBpaIleHus
OpPraHWYeCKNX BEIIECTB IPH HArPEBaHUH, MONTyICHUE STHIICHA U U3ydeHHE
€ro CBOWCTB, KAUECTBEHHBIE PEAKIIUN Ha AJIbJETUIBI, Kpaxmall, YKCYCHYIO
KHCJIOTY; IeHaTypanus OENKOB IPU HAIPEBaHUH, IBETHBIC PEaKLH OCIKOB;
IPOBOANTH PEaKIMU HOHHOTO 0OMEHA, ONPEAETSTh CPey BOAHBIX PACTBOPOB,
Ka4eCTBEHHBIC PEaKIiK Ha CyIb(ar-, KapOOHAT- ¥ XJIOPUJAHHOHBI, HA KATHOH
aMMOHHUS; penIaTh SIKCIIepUMEeHTabHBIE 3ajauu 1o TeMaM "MeTamsl" u
"HemeTamisl") B COOTBETCTBUY C MTPAaBIJIaMH TEXHUKH 0€301TacCHOCTH TPH
oOparlieHnH ¢ BelecTBaMH | J1a00paTOPHBIM 000PYI0BaHNEM; TIPEACTABIIATh
Ppe3yabTaThl XHMUUYECKOTO SKCIIEpUMEHTa B (hopMe 3aIllUCH ypaBHEHUIH
COOTBETCTBYIOIINX PEaKUUi 1 POPMYyTHUPOBATEH BEIBOJBI HA OCHOBE 3THUX
PE3yIbTaTOB; - yMETh aHAJIM3UPOBATH XUMHUECKYIO HH(POpMAIHIO,
MOJTy4aeMylo M3 Pa3HbIX HCTOYHHUKOB (CPEICTB MacCOBOW MH(OPMAIINH, CETh
WnTtepHer u apyrue); - BIageTh OCHOBHBIMH METOAaMHU HAYYHOTO MMO3HAHUS
BEIIECTB U XUMHUUECKHX SIBICHUN (HAOJI0ACHIE, U3MEPEHUE, SKCIIEPUMEHT,
MOJICTUPOBAHUE); - YMETh MMPOBOJIUTH PACUETHI 10 XUMHUYECKHM (POPMYJIaM U
YPaBHEHUSIM XUMHUYECKHUX PEAKIUH C UCTIONIb30BaHNEM (PU3NYECKUX BEITHYHH,
XapaKTEePHU3YIOLINX BELIECTBA C KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa
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OK 10.
Ncnonp3oBath B
npodeccuoHaIbHOU
JCSITEIBHOCTH
YMCHUS U 3HAHUS,
IMMOJTYYCHHBIC
00y4JarmuMucs B
X0J1€ OCBOCHHS
y4eOHBIX TIPEMETOB
B COOTBCTCTBUU C
benepaabHbIM
rOCYy1apCTBEHHBIM
o0pa3oBaTeNbHBIM
CTaH/IapTOM
cpemHero o0Iero
o0pazoBaHMs

B o0nacTu 5K0JI0rHYECKOT0 BOCIIUTAHUS: -
c(OPMHUPOBAHHOCTB IKOJIOTUUYECKON KYIBTYPBHI,
MTOHUMAaHUE BIHSHUS COLUATBHO-3KOHOMUYECKUX
MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIbHOM
Cpenbl, 0CO3HaHUE INI00ATLHOTO XapakTepa
9KOJIOTHYECKHX MPOOJIEM; - ITIAHUPOBAHUE U
OCYLLECTBJICHHE JICHCTBUI B OKPYIKAIOLIEH Cpelie Ha
OCHOBE 3HaHMS LieJIed yCTOMYMBOTO Pa3BUTHUSA
YeJIOBEUYECTBA; AKTUBHOE HEMPUITUE NEUCTBUN,
MPUHOCALIUX BPEIl OKPYKaIoLIEH cpele;

- YMCHUC IMTPOTrHO3UPOBATH HCGHaFOHpI/IﬂTHLIG
OKOJIOTUYCCKUC MTOCICACTBUA MMPEANTIPUHUMACMBIX
JIEUCTBUH, TPEIOTBPAILATh UX; - PACIIUPEHHUE OTbITA
JIeATENbHOCTH YKOJIOTMYECKON HAIIPABIEHHOCTH; -
OBJIa/IcHHE HaBBIKaMH y4eOHO-HCCIIe0BaTEIbCKOM,
MIPOEKTHON U COIMAIBHON JeSTENBbHOCTH;

- chopMHpOBATH MPECTABICHHS: 0 XUMUYECKOM COCTABIISIONICH
€CTECTBEHHOHAYYHOM KapTHHBI MHUpPa, POJIM XUMUHU B TIO3HAHUH SBJICHUI
IIPUPOABL, B GOPMHUPOBAHUU MBIIIICHUS U KyJIbTYpPbl JMYHOCTH, €€
(YHKIMOHAIBHON TPAMOTHOCTH, HEOOXOJUMOM ISl peIleHHSI TPAKTUIECKUX
3aJa4 ¥ SKOJIOTHYECKH 000CHOBAHHOTO OTHOLLIEHHS K CBOEMY 3A0POBBIO U
IIPUPOAHOMN Cpese; - yMeTh COOII0IaTh MPaBUIIA SKOJIOTUIECKI
1eJIeCO00pa3HOTO MOBEACHNUS B OBITY M TPYJOBOH EATENBHOCTH B IIEISAX
COXPaHEHHS CBOETO 3[J0POBBS M OKPYKAIOIIEH MPUPOAHON CPe/Ibl; yUUTHIBATD
OTACHOCTb BO3/ICHCTBUS HA )KUBBIE OPraHU3MBbI OTIPE/ICIICHHBIX BEILECTB,
MIOHMMAasl CMBICII ITOKa3aTesisd NpeeIbHON JOIYyCTUMOM KOHIIEHTPpALUK; -
YMETb NPOTHO3MPOBATH, aHAJIMU3UPOBATH U OLICHUBATH C HO3I/IIII/II71
9KOJIOTMYECKOH 0€3011aCHOCTH MOCIIEACTBHSI OBITOBOM U MIPOU3BOJICTBEHHON
JESITENbHOCTH YeJIOBEKA, CBA3aHHOMU C MepepabOoTKON BELIECTB; HCIIOIb30BATh
NOJTy4YeHHBIE 3HAHUS [Tl IPUHSITUS TPAMOTHBIX PEICHUH MpobiieM B
CUTyaluAX, CBA3aHHLBIX C XI/IMI/IGI\/'I; - YMETb OCO3HABaTh OMMACHOCTDb
BO3ICHCTBUS Ha XKHUBbIE OPIraHU3MBbI OIIPEIEIICHHBIX BEIIECTB, IOHUMAst CMBICII
II0Ka3aTes NpeAeIbHON AOIyCTUMON KOHILIEHTPALUY, U MOSICHATh Ha
MpUMepax CocoObl YMEHBLICHHUS U MPEAOTBPAILIEHHS X BPEIHOTO
BO3ICHCTBYS HA OPraHU3M UYEJIOBEKA.

53.02.06 Xoposoe
AUPUKUPOBAHNE

IK 1.3.
CucremMaTuiecku
pabortatb Haj
COBEPIIICHCTBOBAaHHEM
UCTIOJTHUTEIECKOTO

pernepryapa

53.02.05 CoabHoe n
XOpOBO€E HAPOHOE
neHue

IIK 1.5.
CucreMaTHYECKH
paboTaTth HaJ
COBEPIICHCTBOBAHUE

-COCTaBJICHHE MPOTPaMM KOHIIEPTOB B 3aBUCHMOCTH OT
TEMaTHUKU U BO3PACTHBIX OCOOCHHOCTEN CITyIIaTesei;
-y4acTHe B KOHIIEPTax B KaUeCTBE BEAYLIETO, JIEKTOPa;
- -BBICTYIUIEHUE B COCTaBE Pa3IMYHBIX aHCaMOJIeH 1
PYKOBOIUTENSI TBOPUECKOTO KOJUIEKTHBA.

- BJIQJIETh CUCTEMOM 3HAHUN O METOJaX HAYYHOTO MTO3HAHUS SBJICHUI
MPUPOABL, UCHIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUSMU IPUMEHSITh
9THU 3HAHUSA [PHU SKCIEPUMEHTAILHOM HCCIEIOBAHUY BEILIECTB U JJIS
00BSCHCHUS XUMUIECCKUX SBIICHUN, UMEIONTUX MECTO B TIPUPOJIC
IIPAKTUYECKON EATEIbHOCTH YEI0BEKA U B IIOBCEIHEBHOM KU3HU;

-yMeTh COOIII0aTh MPABHIIA SKOJOTHYECKH IeIeCO00pa3HOTO MTOBEICHHUS B
OBITY W TPYIOBOU ACATEIHHOCTH B LENSIX COXPAHEHHS CBOETO 3I0POBBS U
OKpY>Karollled MPUPOJAHON CPE/Ibl; YUUTHIBATH OMIACHOCTH BO3/IEUCTBUS Ha
’KUBBIE OPTaHU3MbI OIIPEACIICHHBIX BEIIECTB, HIOHUMAsi CMBICI TIOKa3aTes
NpeAeNIbHON AOIyCTUMOW KOHLIEHTPALUY;

YMETh IPOrHO3UPOBATh, AHAIU3UPOBATh U OLIEHUBATH C MO3ULIUN
9KOJIOTHYECKOH 0€30M1aCHOCTH TOCIIEACTBHSI OBITOBOM U MMPOU3BOJICTBEHHON
JeSITebHOCTH YeJIOBEKa, CBA3aHHOMU C MepepadOTKON BEIEeCTB;
WCITOJIB30BATh TIOJYUECHHBIC 3HAHS 711 IPUHSTHS TPAMOTHBIX PEIICHAN
pobJieM B CUTyalluAX, CBI3aHHBIX C XUMUEH; (HOPMAIbHBIE YCIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA; UCIOIb30BATh CUCTEMHbIE XUMUYECKUE 3HAHUSA [Tt
MPUHATHUS PELICHUN B KOHKPETHBIX KU3HEHHBIX CUTYALMSIX, CBS3aHHBIX C
BEILECTBAMU U UX IPUMEHEHUEM; - YMETh CAMOCTOSITEIbHO IIJIAHUPOBAThH U
MPOBOJUTH XUMHUECKHUH IKCIEPUMEHT (TIOJyUYCHHE U N3YUCHHUE CBONCTB
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M HCITOJTHUTEIBCKOTO
pernepryapa

HCOPraHN4YCCKUX U OPraHnv4CCKuUX BCUICCTB, KAYCCTBCHHBIC PECAKIIUN
YTIEBOJOPOIOB Pa3IMUHBIX KIACCOB M KHCIOPOJACOAEPKAIUX OPraHHYECKUX
BEIIECTB, PEIICHNE SKCIIEPUMEHTAIBHBIX 331a4 10 PaCcIO3HABAHHIO
HCOPraHNM4YC€CKUX U OPraHnv4eCKux BCIHGCTB) C CO6JIIO,[[CHI/ICM IIpaBUJI
0e3omacHOro oOpalleHus ¢ BEIEeCTBaMH 1 JIAOOPAaTOPHBIM 000PYAOBaHHEM,
(hopMynHpOBaTh LIEIU UCCIEN0BAaHNS, IPEIOCTaBIIATE B Pa3IndyHON opme
PE3YIIbTATHI OKCIICPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD,
- YMETh OCYLIECTBIIATH LIEJIEHANPABICHHBIA IONCK XUMHYECKON
nHGOPMAINK B PA3IMYHBIX UCTOUYHUKAX (HAay4dHas ¥ yueOHO-Hay4Has
JUTEpaTypa, CpeCTBA MaccoBoi UH(popMaIuu, ceth UHTepHeT 1 apyrue),
KPUTHYECKU aHAJIU3UPOBATh XUMUUECKYIO HH(POPMAIIHIO, TIepepadaThiBaTh
€€ U UCII0JIb30BaTh B COOTBETCTBHH C IIOCTABJICHHOH yueOHOM 3anaqeii; -
BIIaZETh CUCTEMOM 3HAHUI O METOJaX HAyYHOIO IIO3HAHUS SIBJICHUN
IMPpUPOAbI, UCIIOJIB3YCMBIX B €CTCCTBCHHBIX HAYKaX U YMCHUAMU NPUMCHATH
OTHU 3HAHUS ITPU SKCIICPUMCHTAJIbHOM UCCIICAOBAHUUN BCIICCTB U IJIA
O0BSICHEHHS XUMUUECKHUX SIBICHUH, UIMEIOLINX MECTO B IPUPOAE
MIPAKTUYECKOM NESTEILHOCTH YeII0BEKA M B IOBCEIHEBHOM YKH3HU
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2. CTPYKTYPA U COILEPKAHME YYEBHOI'O IIPEJIMETA

2.1. O0bem npeamMeTa M BUABI y4eOHOIT padoThI

Bup yueOHoi padoThI Oo6bem B
yacax

O0bemM nporpaMMbl Y4eOHOT0 peaMeTa 72
Oobs13aTesibHAs AyIMTOPHAS yueOHAasi HArPy3Ka (BCero) 36
B TOM YHUCJIE:
OcCHOBHOE co/Iep;KaHue 30
B TOM YUCJIE!

TEOpPETUYECKOE 00yUCHHE 18

MPAKTUYECKUE 3aHATUA 12
IpodeccuonanbHoe OPMEHTHPOBAHHOE colep:KaHue 6
(comep:kaHue MPUKJIATHOTO MOTYJIA)
B TOM YHCIJIE:

TEeopeTHIecKoe o0ydeHune 2

MIPAKTUYECKUE 3aHATUSA 4
CamocrosiTesibHasi paborta (Bcero) 36

IIpoMesxkyTOYHAS aTTECTALIUSA
4 cemecmp - Komnjaekcuwll dx3amen buonoeus / Xumus
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Conep:xxanne y4eOHOro mMarepuasia (OCHOBHOe W NPO(eCCHOHAIHLHO- OPHEHTHPOBAHHOE),

o O6bem | Dopmupyembie
HaunmeHoBaHue pa3aesioB H| JiadopaTopHbIe U NPAKTHYECKHE 3aHITHS, IPUKJIATHOH MOLYJ/Ib
Tem . 4acoB KOMIIeTEeHIINH
2 Kypc, 3 cemecTp 16/22
Paszpnen 1. OcHOBBI CTPOEHHS BelleCTBA 3/6 OK 2,5
OcHOBHOe coiep:kaHne 1 OK 2
CoBpeMeHHass MOJIETIh CTPOCHHS aToma. DJEKTpoHHAas KoHpurypanus atoma. Kimaccudukarms
XUMHUYECKUX DJJEMEHTOB (Ss-, p-, d-dmeMeHTh). BaneHTHBIE SJEKTPOHBI. BaleHTHOCTS.
DNEeKTPOHHAST MPUPOAA XUMUYECKOH CBS3U. DIEKTPOOTPHULIATENbHOCTh. KOBasieHTHast CBs3b, ee
Pa3HOBHUIHOCTH M MEXaHU3Mbl 00pa3oBaHHs (OOMEHHBIH M JOHOPHO-aKIENTOpPHBIN). MoHHas
cBs3b. MeTamndeckas cBsi3b. BonopoaHas CBs3b.
Tewma 1.1. Ctpoenue MeXMOJIeKYIISIpHBIC B3aMMOJICHCTBUS. M30TOMBI, OCHOBHOE W BO30YXKIEHHOE COCTOSHHE aToMma,
4TOMOB XUMHUYECKUX ruOpUIM3aIis aTOMHBIX OpOUTAlIeH.
3JIEMEHTOB U MPUPOAA IlpakTHyeckue 3aHATHA 1
XUMUYECKOU CBSI3U PerieHre npakTHUeCKUX 3aJJaHUI Ha COCTABJICHHE JICKTPOHHO-TpaduuecKux GOpMyJl SJIEMEHTOB
14 nepuopnos. Pemenue 3amaHuii Ha HCHOJIb30BAaHWE XHMHYECKOM CHUMBOJIMKM W Ha3BaHUU
COEIMHEHUI IO HOMEHKJIATYPE MEXAYHAPOIHOIO COK03a TEOPETUYECKON U MPUKIATHON XUMUH U
TPUBUAIBHBIX HA3BaHWN JUI COCTABICHHS XUMHUYECKUX (DOPMyJI JBYXaTOMHBIX COCIUHEHHI
(oxcuaoB, Cynb(QUIOB, THAPUIOB U T.II.) U IPYTUX
HEOPraHU4EeCKUX COCANHEHHUM OTIENIbHBIX KIACCOB.
OCHOBHOE cojlep:KaHue 1 OK?2,5
[lepuonuueckass cucrema xumuyeckux osneMeHToB [[.UM. MenneneeBa. ®uznyueckuili CMBICT
Ilepnoanueckoro 3akona J[.M. MenaeneeBa. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHYECKUX
3JIEMEHTOB, 00pa3yeMBbIX MMM IPOCTHIX M CJIOXHBIX BEIIECTB B COOTBETCTBUU C IOJIO)KCHHEM
XuMudeckoro snemeHTa B Ilepuoguyeckoil cucteme. MUpPOBO33pEHUECKOE M HAYYHOE 3HAUCHHE
Tema 1.2. Tlepuoanueckuit [lepuonuueckoro 3akona .M. MenpeneeBa. Ilporno3sl .M. MenaneneeBa. OTKpBITUE HOBBIX
3akoH 1 Tabnmmna 1.1. XUMHUYECKUX 3JIEMEHTOB. PellleHHe NpakTUKO- OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUil Ha
MenneneeBa XapaKTepU3AINI0 XUMHUYECKIX JIEMEHTOB
«Meramnmuieckne / HEMETaNIMYECKHE CBOMCTBA, AIIEKTPOOTPHUIATETFHOCTH M CPOJACTBO K
ANEKTPOHY XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBHE C UX 3JIEKTPOHHBIM CTPOECHUEM U
TOJIO’KEHHEM B MIEPUOANYECKON CHUCTEME XUMUYECKHX 3ieMeHToB .M. MeHeneeBay.
CamocrosiTeqibHas padoTa OK 8
Brinonnenue qomamiHero 3aganus 1o pasaeny 1 6
WuauButyanbHble KOHTPOJIbHBIE pAOOTHI
Paznen 2. Xumuyeckue peakuuu 5/6
OcHOBHOe cofiep:KaHNe 1

Tema 2.1. TUIBI XUMHUYECKHAX
peaxkuui

Krnaccudukanus v THITBI XUMHUYECKHAX peakIuil ¢ y9acTHeM HEOPTraHWYECKIX BEIIECTB.
KonunuectBennrie oTHOIIEHUS B XUMHUN. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMUH U
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Conep:xxanne y4eOHOro mMarepuasia (OCHOBHOe W NPO(eCCHOHAIHLHO- OPHEHTHPOBAHHOE),

o O6bem | Dopmupyembie
HaumenoBanue pa3aenoB | JaGopaTopHbIe U NPaAKTHYECKHE 3aHSATHS, MTPUKJIATHONA MOAYJIb
Tem . 4acos KOMIIeTeHIIN U
pacyeTbl MO ypaBHEHMSIM XUMHUYECKHX peakiuil. Moiap Kak eOuHUIA KOJUYEeCTBa BELIECTBA.
MomnsipHast Macca. 3aKOHBI COXpaHEHHS MacChl M dHEprud. 3akoH ABoraapo. MoJspHBIA 00beM
razoB. OTHOcHTEeNbHAas IUIOTHOCTh Ta3oB. Peaknuu KOMIUIEKCOOOpa30BaHHA C ydacTHEM
HEOPraHWYECKHX BEIIECTB (Ha MpUMepe THAPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHHSA).
IIpakTHyeckue 3aHATHSA 2 OK?2,5
YpaBHEHHUST OKHCIEHHUSI-BOCCTaHOBIEHUA. CTeneHb OKUCIeHUs. OKHCIUTENb M BOCCTAHOBUTENb.
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKUUU B MPUPOJE, MNPOU3BOACTBEHHBIX IMpoleccax U
JKU3HEACATEIHbHOCTH OpraHu3MoB. OKHCIUTENFHO- BOCCTAHOBUTENBHBIM IMOTSHIWAT CPEIbL.
CocTaBieHMe ¥ ypaBHUBaHME OKHCIMTEIbHO- BOCCTAHOBHUTEIBHBIX pEAaKUUH METOJ0M
3IIEKTPOHHOTO Oananca. TUMMYHBIE HEOPTAaHUUECKHE OKUCIUTEIN U BOCCTAHOBHUTENHU. DJIEKTPOIIN3
PacTBOPOB U PACIIABOB COJIEH.
OcHOBHOe coepkaHue 2 OK?2,5
Tema 2.2. Teopust MEKTPOIUTHIECKON TUCCOIManui. Peaknnn WOHHOTO OoOMeHa. COCTaBnerIe peakuui
S —— HOHHOTO oOMeHa IyTeM COCTaBJICHHsI HX TTOJHBIX U COKpAIIeHHBIX HOHHBIX ypaBHeHUi. [ uapomnm3
MCCOLHALIA 11 coJeil. 3HaueHHe TUAPOIN3a B OMOTOTHUECKIX OOMEHHBIX
HOHHLIA OBMEH npoueccax. [IpuMeHeHre ruipoin3a B NPOMBIIUIEHHOCTH.
CamocTosiTeibHas padoTa OK 8
BrinonHeHNE JOMAIIHETO 33aJJaHuA 10 pa3iey 2 6
Pacuérel o ypaBHeHusM, coctaBienue OBP
CocraBieHue peakLuii HOHHOTO 0OMeHa
WNupuButyanbHble KOHTPOJIHHBIE PAOOTHI
Paznen 3. CTpoeHue U CBOWCTBA HEOPraHUYECKHUX BelIECTB 8/10 OK 2,5
OcHOBHOE cojiepKaHue 2 OK?2,5
IIpenmeTr Heopranndyeckod XWMHUH. B3anmMocBs3p HeopraHumueckux BemecTB. Kiaccuduxarus
HEOpraHn4ecKux BemecTB. [IpocTeie u ciokHble BemecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIIECTB
(OKCH[BI, TUAPOKCUABI, KHCIOTHI, coiv). HoMeHKIaTypa U Ha3BaHWE HEOPTaHHMYECKUX BEIIECTB
UCXOJS W3 HMX XHMHYECKOW (QOPMYIJBl HIM COCTaBICHHE XUMHUYECKOH (OpMYJBI HCXOIs W3
Tema 3.1. Ha3BaHUs BEILIECTBA MO MEXIyHapOJHON WM TPUBHAIBHON HOMEHKJIAType. MeXMOIeKyspHbIe
Kiaccuduxkarus, B3aUMOJICUCTBUSL.
HOMEHKJaTypa H Kpucramnorugparel. ArperatHble COCTOSHHUS BemlecTBa. Kpucrtamummueckue W amopdHBIE
CTpOEHHE BEIIECTBA. THITBI KPUCTAIIMYECKUX PEIIECTOK (aTOMHAs, MOJICKYJISIpHAs!, MOHHAs, MEeTaIuecKas).
HEOPTaHUYECKUX 3aBUCUMOCTD (PM3MYECKHX CBOWCTB BEIECTBA OT THIA KPUCTANIMUECKOW perieTku. [IpuunHbl
BEIIIECTB MHOT000pa3us BemecTB. CoBpeMeHHbIE IPEACTABICHUS O CTPOSHUH
TBEPJBIX, )KUAKHX M ra3000pa3HbIX BelecTB. JKuakue KpucTauibl.
IIpakTHyeckue 3aHATHS 1
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HaumenoBaHue pa3aesnoB
U TeM

Conep:xanue y4eOHOro Matepuaja (0CHOBHOe M MPodecCHOHAIHLHO- OPHEHTHPOBAHHOE),
JIadopaTopHbIe U MPAKTHYECKHE 3aHATHS, MPUKIATHON MOTYJIb
(Ipu HATHYUN)

O0Bem
4acoB

®opmupyembie
KOMIIeTeHIIM U

Pemenne 3amau Ha pacdeT MaccoBOM IOiMM (Macchl) XHMHYECKOTO JJIEMEHTAa (COCAMHCHWS) B
MoJiekyjae (cMmecu). PelneHue mnpakTHYeCKMX 3aJaHU MO KiacCH(PUKAUK, HOMEHKIAType u
XUMUYECKUM (OpMyJiaM HEOPraHMUECKMX BEIECTB Pa3InUHBIX KIAaccOB (Ha3bIBaTbh U COCTABISTH
(hopMyITBI XUMUYECKUX BEIICCTB, ONPEEISATh MPUHAIICIKHOCTD K KIaccy).

Uctounukn xumudeckod wuHGOpManuu (Hay4yHas W Yy4eOHO-HAy4yHas JIMTEpaTypa, CpeIcTBa
MaccoBoi nHopmanuu, cetb UaTepHeT u apyrue). [lonck nnpopManuy no Ha3BaHUIM,
UACHTU(UKATOPAM, CTPYKTYPHBIM (hopMyIiam.

Tema 3.2. ®usuxo-
XHUMHUYECKHE CBOMCTBA
HEOPraHWYECKHX BEIIECTB

OcHOBHOe coepxkaHue

OK 2, 5,10

Mertamnsl. OOmue ¢u3nyeckne M XUMHYECKHE CBOHCTBa MeTaioB. CrocoObl MOTy4eHHS.
3HaueHHEe METAVIOB W HEMETAJUIOB B NPUPOJAE M KHU3HEACATEIBHOCTH YEJIOBEKa M OPTaHH3MOB.
Kopposust MeTaioB: BHIBI KOPPO3UH, CIIOCOOBI 3alIUTHI METAJIIOB OT KOPPO3HH.

Hemeramnel. OOmiue ¢u3nueckue M XMMHYSCKUE CBOWCTBA HEMETA/UIOB. TUIIMYHBIC CBONCTBA
metaimioB Y- YII rpymm. Knaccudukammus M HOMEHKIATypa COEIWHEHHH HEMETaslIoB.
KpyroBopoTsl OMOTr€HHBIX 3JIEMEHTOB B IPUPOJIE.

XUMHUYECKHE CBOWMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEUIECTB (OKCHIOB, THUIPOKCHUIOB,
KHCJIOT, cosled M Jp.). 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB MPOCTBHIX BEIIECTB, BOAOPOIHBIX
COEIMHECHMH, BBICIIMX OKCHI0B M THIPOKCHIIOB.

IIpakTH4yeckue 3aHATHS

0K 2,5,10

CocTraBreHne ypaBHEHUH XUMUYECKUX PEeaKIUi C y4acTHEM MPOCTHIX U CI0KHBIX HEOPraHMYECKUX
BEIIECTB: OKCHJOB METAJJIOB, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHMYECKUX KHUCIIOT,
OCHOBAaHMM M aMQOTEpHBIX T'MIPOKCHIOB, HEOPraHWYECKUX COJIEH, XapaKTepU3YMOUIMX HX
CBOICTBA. PenieHne NpakTHKO-OpUEHTUPOBAHHBIX

TEOPETUYECKUX 3aJaHUI Ha CBOWCTBA M MOJIYYEHHE HEOPTaHUYECKUX BELIECTB.

Tema 3.3. IIpousBoacTBo
HEOPTraHHYECKHUX BEIICCTB.
3HaueHNe U IPUMEHEHHE B
OBITY U Ha ITPOM3BOJCTBE

OcHoBHOe CoACpKaHue

0K 2,5,10

OOmme mpejacTaBIeHUS O TNPOMBINUICHHBIX CIIOCO0aX IOJNyYeHHsT XMMHUYECKUX BelIeCTB (Ha
npuMepe MPOU3BOJICTBA aMMHAKa, CEPHOM KUCIIOTHI). UepHast 1 BETHAs METaJLTyprusl.
[IpakTrdeckoe MpUMEHEHHUE AIIEKTPOIN3a ISl TOTYUYCHUS IENOYHBIX, METOYHO3EMENbHBIX
MeTauioB M amoMuHHsA. CTEKIO W CWIMKaTHAas IMPOMBIIUICHHOCTb. [IpoOiema o0TX0mOB U
N00OYHBIX MPOAYKTOB.

HpaKTl/lquKl/le 3aAHATUA

0K 2,5,10

CBoiicTBa HEOPTAHUYECKUX BEITIECTR.

KoutpoanHasi padora no pasaenam 1-3

CamocrosTesbHass padoTa

10

OK 8

BrinonHeHne JoManTHUX 3aJaHUl MO pasfeny 3, pelleHHe 3aJad Ha pacueT MacCOoBOH M0JU (Macchl)
XMMHYECKOTO JJIEMEHTa (COeAMHEHUs) B MoJekyine (cmecu). PellleHne MpakTHYECKUX 3aJaHHUA 110
KJIaccu(uKaluy, HOMEHKIIATYpe ¥ XMMHUYeCKHM (OpMyJiaM HEOPraHHYECKHX BELIECTB Pa3JIMUHbIX KIACCOB
(Ha3pIBaTh W COCTAaBIIATH (‘BfgpMynm XUMHUYECKUX BEIIECTB, ONPEACNATh MPUHAIJISIKHOCTh K KIIaccy).
COCTaBHeHI/Ie y]f)aBHeHI/Iﬁ XUMHNYCCKUX peaKHI/Iﬁ C Y4aCTHCM IIPOCTHIX M CJIOXHBIX HCOPTaHHYCCKHUX
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| BemecTs.
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HaumenoBaHue pa3nesioB
H TeM

Copep:xanne y4yeOHOro matepmana (0CHOBHOe W NMPodecCHOHAIBLHO- OPHMEHTHPOBAaHHOE),
JIabopaTopHbIe M MPAKTHYeCKHe 3aHATHSA, IPUKJIAJTHOH MOAYJIb
(mpu HATUYUK)

Oo0nem
4acoB

Dopmupyembie
KOMIIeTEHIUH

2 kypc,4 cemecmp

20/14

Pa3nen 4. CTpoeHue H CBOIICTBA OPraHUYeCKUX BellecTB

8/10

Tema 4.1. Knaccudukanus,
CTPOCHUE U HOMEHKJIaTypa
OpraHUYEeCKHX BEIIECTB

OcHoBHOe coiep:kaHNe

0K 2, 5,10

IIpeamer opranuyeckod xumuu. B3auMOCBSA3b HEOPraHMYECKUX U OPraHUYECKHX BEIIECTB.
XUMUYECKOe CTPOCHHE KaK TOPSIOK COCTUHEHHS aTOMOB B MOIIEKYJIE COTJIACHO MX BaJ€HTHOCTH.
OCHOBHbIE TIOJIOKEHUSI TEOPUU XUMHUECKOTO CTPOEHHsS OpraHMYeCKuX coeAuHeHuil A.M.
Bytneposa. YriepoHblii CKEJIET OpraHU4eCKON MOJIEKYJIBIL.

MornekynsapHsle W CTPYKTypHBIE (pa3BepHYTHIE, COKpalleHHbIE) XHMHUYECKHe (QOPMYIIHI.
3aBUCHMOCTh CBOMCTB BEIIECTB OT XHMHYECKOTO CTPOEHHS MOJIeKyl. M3omepus u HM30MeEpHI
(cTpykTypHas, reoMmerpuueckas (1uc-rpanc-uzomepusi). Kparnocts xumuueckoi csizu. [loHsTre 0
(yHKIMOHANBHOM — rpynme.  [IpuHIMIBI  KiIacCUUKAIMM  OPTaHUYEeCKUX  COCIUHCHHIA
MesxmyHapoHas HOMEHKIATypa ¥ MPUHIAITEI HOMEHKIIATypPBl OPTaHHYECKUX

COEIMHEHU.

HpaRTuquKne 3aHATUSA

0K 2, 5,10

HomenkiiaTypa OpraHMYeCKHX COCAWHEHHH OTACIBHBIX KIacCOB (HACHIIICHHBIC, HEHACHIIICHHBIC H
apOMaTHUYECKUE YTIIEBOIOPOIbI, CTUPTHI, (DEHOIIBI, AJIbJIETUIbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBiieHUE MOJHBIX U COKPAICHHBIX CTPYKTYPHBIX (DOPMYJI OPraHHMYECKHX BEIECTB OTIEIbHBIX
KJIACCOB, MCIIOJIb3Ysl UX HA3BaHUS 110

CUCTEMAaTHU4eCKOl HOMeHKIaTtype. Pacyerbl mnpocrteiimieir QOpMynbl OpraHUYECKON
MOJICKYJIBI, ICXOJIS U3 DJIEMEHTHOTO cocTana (B %).

Tema 4.2. CBoiicTBa
OpPraHuYeCcKuX
COeIMHEHUI

OcHoBHOe coiepkaHue

OK 2, 5,10

OU3HKO-XUMHYECKHE CBOMCTBA OPTaHMYECKHX COCAMHEHHH OTIENBHBIX KIIaccoB (OCOOCHHOCTH
KJIacCU(pUKAMY M HOMEHKJIATYPbl BHYTPH KJlacca; TOMOJIOTHYECKHH psii M oOmas ¢dopmya;
U30MepHst; GU3NUECKHE CBOWCTBA; XHMUYECKUE CBOWCTBA; CIIOCOOBI MOYUYCHHS):

— IpefieNbHBIe  yTIeBOAOpOoAbl. 'opeHne MeTaHa Kak OJUH M3 OCHOBHBIX HMCTOYHHKOB TEIla B
MIPOMBIIIJIEHHOCTH U ObITy. CBOHCTBa NPHUPOAHBIX YITIEBOJOPOAOB, HAXOXKICHHWE B INPHUPOAC U
NIpUMEHEHHE aJTKaHOB;

— HempeeabHble M apoMaTHYeCKue yriaeBoJopoAsl. llomuMepusamnuss STHIeHa Kak
OCHOBHOE HAalpaBJIICHHE €ro0 WCIHOJb30BaHMA. lOpeHHe aneTwieHa KaK MCTOYHHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHH JUISI CBAPKU M PE3KH METAILIOB;

— KUCIIOPOACOAEpKAIIIEe COSMHEHHS (CIIUPTHI X POCThIe APUPEI, PEeHOTBI, abIeTUAB H KETOHHI,
KapOOHOBBIE KHCIIOTHI M X IPOM3BOAHbIE). [IpakTndeckoe npuMeHeHue
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HaunmeHnoBanue pa3saejaoB u
TEM

Copepxanne yuyeOHOro mMartepuana (OCHOBHOe W NPO(ecCHOHATBHO- OPHEHTHPOBAHHOE),
JadopaTopHble U MPAKTHYECKHE 3aHATHSA, IPUKIATHON MOAYJIb
(npu HATTMYMH)

Oo0Lem
4acoB

Dopmupyembie
KOMIIETEHIIUH

STHIIEHTIINKOS, TnneprHa, ¢peHona. [IpuMmenenue Gpopmanbpiaernaa, aleTaibaeriia, YKCyCHOH
KHCJIOTHL. MBITa KaK COJIM BBICIINX KapOOHOBBIX KUCIOT. MoroIue CBOHCTBa MbLIa;
— a30TCOMICPIKAIINe COCTUHCHHS (AMUHBI 1 aMUHOKHCIIOTHI, OCIIKH).

IIpakTHyeckue 3aHATHA

OK 2, 5,10

Pemenne nemouek MNpeBpalieHHH HAa TEHETHYECKYIO CBSA3b MEXKIY KJIaccaMH OpPraHMYECKHX
COCIMHEHUI C COCTaBICHUEM HAa3BAHWM OPraHMYECKHX COEAMHEHHW 110 TPUBUAIBHOW WIIU
MEXIAYHapOIHOM CUCTEMATHYECKON HOMEHKIAType. PeleHne pacueTHsIX 3a1a4 1o

YPAaBHEHUSIM PEAKLUHI C y4aCTHEM OPTaHHYECKHUX BEUIECTB.

Tema 4.3. Opranndeckue
BEIIICCTBA B
JKU3HEICATETLHOCTH
YeIoBeKa.
IIpousBoacTBo u
MPUMECHECHHE
OpTraHUIECKUX

BEIIECTB B
MPOMBILIUIEHHOCTH

OcHoOBHOE CoaepKkaHue

0K 2, 5,10

buooprannueckue coenunenus. IlpuMeHenne u Oumosorudeckas posb yrieBonoB. OKHcIeHHE
YIJIEBOAOB — WMCTOYHHMK HSHEPTUHM JKUBBIX OpraHu3smMoB. OOJiacTH NPUMEHEHHS aMHHOKHCIOT.
[peBpamienus: O6enkoB muiny B opraHusme. buonmormueckue ¢ynkumm OenkoB. buonornueckue
¢yHkuun KUpoB. Poibp opraHuueckoldl XMMHHM B peLIEHMH NpoOieM NHIIEBOH Oe30MacHOCTH.
HyxnenHoBsle KHCIOTBI: cocTaB M cTpoeHHe. CTpoeHue HykiaeoTHnoB. CocTaB HyKJIEHHOBBIX
kuciot (JJHK, PHK). Posib HyKJIEHHOBBIX KHCIIOT B KU3HEAEATEIbHOCTH OPTaHU3MOB.
[Tpou3BOACTBO OpPraHMYECKHX BELIECTB: IMPOU3BOJACTBO METaHONa, IepepadoTKa HeQTH.
[lonuaTneH kak KpPYNMHOTOHHAXKHBIM TPOAYKT XHMHYECKOTO NpOM3BOJCTBAa. IIpumeHeHue
stmiieHa. [Ipou3BoACcTBO M pUMEHEeHHEe KaydyKa W pe3nHbl. CHHTETHYECKHEe M HCKYyCCTBEHHBIC
BOJIOKHA, WX CTPOEHHUE, CBOWCTBa. [IpakTWueckoe HCIOIb30BaHME BOJOKOH. CHHTETHYECKUE
TUICHKU: M30JI0Us IJ1s1 MPOBOAOB, MEMOpaHbBI AJsl ONPECHEHUsS] BOABI, 3alUTHBIC TUICHKH IS
aBTOMOOMJICH, IUIACTBIPU, XHUPYPrHUECKHE TOBs3KM. HOBBIE TeXHONOrMM AajbHEHIIETo
COBEPILEHCTBOBAHUSI MOJIMMEPHBIX MaTepPHaIoB. Poib opraHn4eckoil XUMHHU B PELICHUH MPOOIeM
9HEPreTHUECKONH 0e30MacHOCTH, B Pa3BUTHH MEAMIUHBI, CO3JaHMH HOBBIX MaTEpUalIOB, HOBBIX
HCTOYHHUKOB SHEPTUH (AIbTEPHATUBHBICHCTOUHUKH SHEPTUH).

HpaKTH‘ICCKI/Ie 3aHATUA

0K 2, 5,10

CTpyKTypa ¥ CBOMCTBA OPTAaHIMYCCKHX BEIIECTB.

CamocTosiTeibHas padoTa

10

OK 8

BrinonHeHne gomariHero 3afanus no pasaeny 4

CocTaBrieHre MOJTHBIX ¥ COKPAIICHHBIX CTPYKTYPHBIX (POPMYNT OpraHMYeCKHX BEIIECTB OTAEITHHBIX
KJIACCOB, HMCIOJB3Ysl HMX Ha3BaHMs II0 CHCTEMAaTMYECKOM HOMEHKiarype. Pacuersl npocredmeit
(bopMyIIBl OpraHMYECKON MOJIEKYJIbI, UCXOIs M3 3JIEMEHTHOro cocraBa (B %). Pemenue nenouex
npeBpanieHrii. KonTposabhas pa6ora

Pazgea 5. Kunernueckue ¥ TepMOAMHAMHMYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKUX pPeaKiuii

3/2

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTH
MPOTEKAHUS

OcHoBHOe cofiep:kaHne

0K 2, 5,10

Xumuueckue peakiyn. Knaccudukanys XuMHYSCKUX PEAKIMii: 10 (a3oBOMy coCcTaBy
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Copep:xanne y4eOHOro Martepuajia (O0CHOBHOe W NMPOogecCHOHAIBLHO- OPHMEHTHPOBaHHOE),

. Oobem | Dopmupyembie
HaumeHoBanue pa3aesioB | jJadopaTopHble M NPAKTHYECKHE 3aHATHS, IPUKJIAAHON MOIYIb
4acoB KOMIIeTeHIIM U
U TeM (npu HATUYUK)
XUMHUUYECKUX PEeaKIIUN (roMOTeHHBIE W TeTEepPOreHHBbIC), IO HCIOJB30BAHUIO KaTanu3aTopa (KaTaJUTUYECKUE U
Hekatanutuieckne). CKOpPOCTh peaKlnd, €€ 3aBHCHMOCTh OT DPa3lUYHBIX (PAKTOPOB: MPHPOJIBI
pearupyronmx BEIIeCTB, KOHIIEHTPAIMN PEarupyromluX BeIIecTB, TEMIepaTypsl (mpaBmio Bant-
lodda), momann peakUMOHHOH NMOBEPXHOCTH, HATM4MS KaTanu3aropa. Pomb karann3aTopoB B
MPUPOJE U TPOMBIIIJIEHHOM IPOU3BOJACTBE. DHEPrHsl aKTUBALMM. AKTHBHPOBAHHBIM KOMILIEKC.
Karanusarops! 1 karanu3. Posb KaTaIn3aTopoB B IPUPOJE U
MIPOMBIIIIEHHOM ITPOU3BOICTBE.
OcHoOBHOe cofiep:kaHHe 1 OK 2, 5,10
Krnaccudukanust XUMHYECKMX  peakuuid: 1o  TemuoBoMy 3ddexry  (3x30TepMHuUecKue,
SHAOTEPMHUYECKHE), IO oOparumoctd (oOparumbie M HeoOparumbie). TemnoBbie 3G (GEKThI
XUMUYeCKuX peakuuil. Tepmoxummuueckue ypaBHeHus. OOpaTuMOCTh peakuui.
XUMUYECKOe paBHOBECHE W €T0 CMEIISHHE TOJl AEUCTBUEM Pa3IHYHBIX (PaKTOPOB (KOHIIEHTPALUS
peareHToB WJIM TIPOAYKTOB pEaKlWH, NaBIEHWE, TeMIepaTypa) s CO3JaHUS ONTHMAaJIbHBIX
Tema 5.2 YCIIOBUH TPOTEKaHUSI XUMHYECKHX MpoleccoB. [loHsATHE 00 SHTAJIBNUU M DHTPONHU. DHEPTHS
o I'u66ca. 3akou ['ecca u ciencreus u3 Hero. Pois
TepMoauHaMuueckre
CMEUICHHS] PaBHOBECHSI B TEXHOJIOTMYECKHX MTPOLIECCaX.
3aKOHOMEpPHOCTH
IIpakTU4YecKue 3aHATHS 1 OK 2,5,10
MIPOTEKAHUS XUMHUYECKHX
peaxiii. PasHoBecHe [punnun Jle latense. BausHue pasnuuHbix (akTOpOB Ha M3MCHEHHE PABHOBECHUS XMUMHUYECKUX
| o peakuuil. 3akoH JEHCTBYIOIIMX MacC M KOHCTaHTa XUMHUYECKOro paBHOBecHd. Pacuersl
XUMHYECKUX PEaKITHi N %
PABHOBECHBIX KOHLUEHTPALMH pearupyronuX BEIECTB U MPOIYKTOB PEAKIIHUi.
Pacuersr TemnoBoro »ddexra peakuuu. PemeHune NpaKTUKO-OPHEHTHPOBAHHBIX 3aJaHUN Ha
npuMeHenne npuHnuna Jle-lllarense nas HaxoXIEHWsS HANpaBJIEHUS CMEIIEHUS pPaBHOBECHUS
XUMUYECKOH peakUuy U aHaiau3 (HaKTOPOB, BIUSIOIINX HA CMEILICHHE
XUMHYECKOTO PAaBHOBECHSI.
CamocrosiTeabHas padoTa 2
BrinonHeHune qoMalHero 3aiaHus o pasaeiy S
Pacuersl paBHOBECHBIX KOHLIEHTPALMN pearupyoniuX BEIECTB U IPOLYKTOB PEaKIIUIA.
Pacuetsl TeroBoro 3dekxra peakunu. PereHne npakTHKO-OPHEHTHPOBAHHBIX 33IaHUH
CaMOCTOSITEIIbHOE BRITIOJTHEHIE KOHTPOJIbHOH padoThl
Pa3nen 6. lucnepcHble CHCTEMBI 3 OK 01, 02, 07
OcHOBHOe cofiep:KkaHHe 1

Tema 6.1. JlucriepcHbie
CUCTEMBI U (PaKTOPhI UX
YCTOUYUBOCTH

Hucnepcupie cucteMbl. Komronaasle cucteMbl. VICTHHHBIE pacTBOpHL. PacTBopeHHe Kak (hH3HKO-
XUMHUYECKUH nporecc. PactBopbl. CriocoObI MPUTOTOBJICHUST PACTBOPOB.

PactBopumocts. MaccoBast [1oisi  pacTBOPEHHOTO  BemiecTBa. IIpenensHO — JOMyCTHUMBIE
KOHIIEHTPAINH U UX UCTIOIH30BAHNE B OIIEHKE AKOJIOTHIECKOI 0E30MacHOCTH.

Knaccudukanmst mucnepcHsIX cucteM 1o coctaBy. CTpoeHue U (aKTOPBI yCTOHYNBOCTH
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HaumenoBanue pa3aesnoB
H TeM

Copep:xanne y4yeOHOro matepuana (0CHOBHOe U MpPO(ecCHOHAIBLHO- OPHMEHTHPOBAaHHOE),
JIadopaTopHbIe U MPAKTUYECKHE 3aHATHSA, MPUKJIATHOI MOYJIb
(mpu HATUYUN)

Oo0neMm
4acoB

®opmupyembie
KOMIIeTEeHIIUH

JHCIIEPCHBIX cUcTeM. Pacmo3HaBaHne HCTUHHBIX PaCTBOPOB, KOJUIOMIHBIX PACTBOPOB U
rpyOomucnepcHbsix cucteM. CTpoeHume MuULEUIBl. PaccenBaHume cBeTa NpH  MPOXOKACHUH
CBETOBOTO ITy4YKa Yepe3 ONTHUECKH HEOJHOPOAHYIO cpeny (3ddexra Tunmans).

IIpakTHyeckne 3aHATUSA

OK 2, 5,10

Pemenne 3amad Ha NMPUTOTOBIEHHE PACTBOPOB. PellieHHe MPakTHKO-OpPUEHTHPOBAHHBIX PAaCUETHBIX|
3aJaHW{ Ha JUCIIEPCHBIC CUCTEMBI, UCIIONIb3yeMble B OBITOBOI M NMPOU3BOJCTBEHHOHN JEATEIHHOCTH
YeJI0BEeKa, C MO3UIUI DKOJIOTMUECKOH 0€30IIacHOCTH

MOCJICCTBUN M IPaMOTHBIX pelICHHH Mpo0ieM, CBA3aHHBIX C XUMHEH.

Tema 6.2.
Hccnenosanue cBOMCTB
TUCTIEPCHBIX CHCTEM JIJISI
WX UJACHTU(DUKALIUU

OcHoBHOe Coa€epKaHue

0K 2, 5,10

IIpuroroBnenre M U3y4EHHE CBOWCTB JMCIIEPCHBIX CHUCTEM PAa3HbIX BHUAOB: CYCIIEH3HH,
3MYJIBCUH, KOJUTOMTHOTO pacTBopa. CpaBHEHNE CBOWCTB UCTUHHBIX M KOJUIOMIHBIX
pacTBOPOB, BBIABICHUE OCHOBHBIX PAa3IM4YHMi MEXTy HUMHU.

CamocrosiTeibHas padora

OK 8

BrimonaeHne moMainiHero 3a1anus 1Mo pasaeny 6
Pemenne 3ama4 Ha TMPUTOTOBIIEHHE PACTBOPOB. PelieHNe MpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX
3aIaHUH.

IIpakTHKO-OpHEHTHPOBAHHOE CO/lep:KaHHe

0K 2,5,6,8,
10
[IK 1.3,
MK 1.5

Xumus B ObITY U
HPOU3BOJICTBEHHON
JeATeTbHOCTH YeJI0BeKa

OcHOBHOe COAECPKAaHUC

Okosioruueckasi 0e30MacHOCTh IMOCHEACTBUHA OBITOBOM M NPOW3BOACTBEHHOW JAEATEIBLHOCTH
YeloBeKa, CBsI3aHHAas ¢ MepepabOTKON BEIIECTB; IMOMCK M aHAIW3 XUMHUYECKOH HH(pOpMaluu U3
Pa3MYHBIX KCTOYHHUKOB (Hay4YHasi M yueOHO-HAYYHAas JINTeparypa,

cpeacTBa MaccoBod MHpOpManuu, cetb HTepHET 1 ApyrHe).

ITpakTH4yecKue 3aHATHH

Keticel (c ywyerom Oynymieil npodecCHOHANBHOW [EsITENbHOCTH) Ha aHalu3 WHQPOpPMaluH O
MIPOM3BOJICTBCHHOM JICSITEILHOCTH YEIIOBEKA, CBI3aHHOMN ¢ NepepabOTKON M MOJyYCHHEM BEILECTB,
a TakXKe C KOJIOTHIECKOM Oe30macHOCThI0. 3amuTa keiica: [Ipeacrapinenne

pe3yJIBTATOB PEIIeHHsI KeMCOB (BBICTYIUICHHE C MPE3EeHTAINEH)

IIpome:kyTouHas aTTecTanus (IK3aMeH)

22



BCETO: |

72
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3. TPEBOBAHMUA PEA/IMZALNUU ITPOT'PAMMBbI YYEBHOI'O
HHPEJMETA

3.1. TpebGoBanusi K MUHMMAJIBLHOMY MAaTePUATbHO-TEXHUYECKOMY 00ecre4yeHnIo

Peanmuzanust mporpamMMmbl  TIpeaMera TpeOyeT HaIuuusg Yy4eOHOTO
KaOMHETa XUMUH.

O6opynoBaHue yueOHOTO KaOMHETA:

- IOCAJI0OYHBIE MECTA MO KOJUYECTBY O0yUarOIINXCS;

- pabouee MecTo mpernoaBaTes;

- KOMILJIEKT Y4eOHO-HaTJISIIHBIX TTOCOOUIA;

- KOMIUTEKT 3JICKTPOHHBIX BHJICOMATEPHAIIOB;

- 3aJIaHUsI 1711 KOHTPOJILHBIX PaboT;

- Mpoe€CCUOHAITBHO OPUCHTUPOBAHHBIC 3aaHUS;

TexHuueckue cpeIcTBa 00yUCHUS:

- TIEPCOHAJBHBIA  KOMIBIOTEp C  JUIECH3MOHHBIM  IPOTPAMMHBIM
oOccIIcUCHHEM;

- IPOEKTOP C IKPAHOM.

3.2. UudopmannonHoe odecnevyenne 00yuyeHmst

OcCHOBHbIE HCTOYHUKU:

1. Xumus : 10-i1 kacc : 6a30BbIit ypoBeHs : yueOHuk / O. C. I'abpuensn, 1. O
Octpoymos, C. A. CnankoB. — 5-e u3ja., crep. — Mocksa : [Ipocsemienue, 2023. — 128,
[1]c.:nm

2. Xumus : 11-i1 xnace : 6a30Bbiit ypoBeHs : yuebnuk / O. C. 'abpuensu, 1. O
Octpoymos, C. A. Cnankos. — 5-e u3a., crep. — Mocksa : [Ipocsemenne, 2023. — 127,
[1] c.: nm.

JlonoiHNTEIbHbIE HCTOYHUKMN:

1. FOpoBckas, M. A. OCHOBBI OpraHHYECKO XUMUH : yueObHoe rnocobue / M.

A. IOposckas, A. B. Kypkua. — 4-e u3a. — Mocksa : JlabopaTopusi 3HaHHH,
2020. — 238 c. — ISBN 978-5-00101-757-8. — TekcT : 3ICKTPOHHBIN //
[Mudposoit ob6pazoBatenbubiii  pecypc IPR SMART : [caiit] — URL:

https://www.iprbookshop.ru/4586.html (mara o6pamenus: 27.03.2023). — Pexxum
JOCTYTIA: JIsl aBTOPU3HP. TTOJIb30BATEIICH

2. MakapoBa, O. B. Heopranuueckas xumus : yuyeOHoe mocooue / O. B.
MakapoBa. — CaparoB : Ai Ilm Op Menna, 2020. — 99 c¢. — Tekcr :
anexkTpoHHbi // Ludposoit obpazoarensHblii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/730.html (mara oOpamenus: 27.03.2023). —
Pexum nocryna: aist aBTOpU3UP. MOJIb30BATENCH

24



4. KOHTPOJIb M OIEHKA PE3YJIbBTATOB OCBOEHUA
YUYEBHOI'O IPEJIMETA

KOHTpOJIB M OHOCHKa PaCKpbIBAIOTCA 4YCPE3 IMPCAMCTHBLIC PE3YJbTAThI,

YCBOCHHLIC 3HAHUA U HpI/IO6p€TCHHBI€ CTYACHTAMHN YMCHUS, HAIIPABJICHHBLIC Ha

(dbopmupoBaHre 00MKX U MPOheCcCUOHATBHBIX KOMITETEHIIUH.

Oomasi/npodeccuonanbuast

Tun oueHoOYHBIX

Pasznen/Tema .
KOMIIETCHIUA MEPONPUATHH

OK 2. OpraHu30BbIBaTh COOCTBEHHYIO PI TLIL, 1.2 - Keiic-3ananne;
P2T2.1-2.2 - Crapr-3amanue;

JIESAITCIIBHOCTD, ONPEICIIATh METOIbI U
CII0COOBI BBITTOJTHEHMS
po(heCcCHOHANIBHBIX 3a]1a4, OIICHUBATh

P3.T.3.1,3.2,33
P4TA4.1,42,43

uX 3 (GEKTHBHOCT U Ka4eCTBO. P5T.5.1,5.2
P.6T.6.1,6.2
P7T.7.1,7.2

OK 5. Ucnonp3oBath napopManmonso- | P.1 T.1.2

KOMMYHHUKALMOHHBIC TEXHOJIOTHH IS P.3.T.3.2,33

COBEPIIECHCTBOBAHMS ?;‘ '£ ig, 4.3

pohecCHOHATEHOM IEATEIBHOCTH. PET €2

OK 6. PaboTtath B KOJJIEKTUBE, TpodeccHonabHo-

obecreunBaTh €ro CIUIOYEHHE, OPHCHTHPOBAHHOS

3¢ (heKTUBHO 00IIaThCA C conepKane

KOJUICTaMH, PYKOBOACTBOM.

OK 8. CamoCTOATENBHO ONPENEINATh
3a/1a4u MPO(PECCHOHATIBEHOTO U
JMYHOCTHOTO Pa3BUTHS, 3aHUMATHCS
camoo0pa3oBaHNEM, OCO3HAHHO
TUIAHUPOBATh MOBBIIICHUE KBAUTH(UKAIIIH.

CaMocrosTenbHas pa60Ta

OK 10. Ucnonp30Bath B IIpodeccrnonanbHo-

po(hecCHOHATLHOM IS TEIIbHOCTH OPHEHTHPOBAHHOE

YMEHUS U 3HaHUs, TTIOJIy4YEHHbIE COIEpIKAHNE

00yJarOIUMUCS B XOJI€ OCBOCHHS

y4eOHBIX IPEIMETOB B COOTBETCTBUU

¢ deaepanbHBIM TOCYIaPCTBEHHBIM

00pa3oBaTebHbIM CTaHIAPTOM

CpeHero o0miero 00pasoBaHMs

53.02.06 XopoBoe 1MpHKUPOBAHHE IIpodeccronanbro-

IIK 1.3. Cucremarudecku paboTath Hajx | OPUCHTHPOBAHHOE
COACPIKAHUC

COBEPILICHCTBOBAaHHEM
UCIIOJTHUTEIILCKOTO penepTyapa

53.02.05 CoabHOe U
HAPOJHOE TIeHHe

[IK 1.5. Cucremaruuecku paboTath HaJ
COBEPIIICHCTBOBAHMEM HCTIOITHUTEIIHCKOTO

penepryapa

X0poBoe

- 3aganue
HCCIIEOBAHMUE;

- 3ajanue-
SKCIIEPUMEHT;

- OpOoHTATBHBIN
0TIPOC;

- 3amura
Mpe3eHTaIU’;

- TectupoBanue;
- TecT-3aganme;
- 3amuTa pabdot
MIPUKJIATHOTO
MOy

- Bemonnrenue 3aganuit
Ha DK3aMeHe
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