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Pabouyas nporpaMma y4eGHON AMCUMNAUHBLI pa3paboTaHa Ha OCHOBe PeaepasbHOro
rocyapCTBEHHOro obpa3oBaTe/ibHOro ctaHgaptTa [Mpukas MuHobpHaykm Poccum ot 22.12.2015
N 1506 (peg. ot 17.12.2020) "O6 yTBepXAeHWV (efepasbHOro  rocyfapCTBEHHOMO
06pa3oBaTe/lbHOr0 CTaHfapTa CpeAHero npogecCUOHa/IbHOro 06pa3oBaHMst MO CreumanbHOCTH
15.02.09 «ApanTuMBHbIE TexHonorun" (3apeructpupoBaHo B MwuHiocte Poccun 19.01.2016 N
40631)

OpraHuzaums-pa3paboTumnk: [ocyaapCcTBeHHOe MNpodiecCUoHanbHOe 06pa3oBaTeNbHOe
yupexaeHme TynbCKor 0671acTh « ANIEKCUHCKNI XMMUKO-TEXHONOTMYECKNIA TEXHUKYM» (TT10Y
TO «AXTT»)

Pa3paboTuunk: MNMpoHuHa NHHa AnekcaHapoBHa, npenogasatens MMOY TO «AXTT»
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MosacHUTeNbHaA 3anncka

MOOM CINO paspaboTaHa Ana peanu3aumyM 06pa3oBaTenlbHOM nporpammbl Ha 6ase
OCHOBHOro 00Llero o06pa3oBaHuMsi, BKIOYas MNONyYeHWE CPeAHero obulero o06pa3oBaHUs B
COOTBETCTBMM C TpeboBaHMAMU (efepasibHOro rocyfapCTBeHHOro 06pa3oBaTe/lbHOr0 CTaH4apTa
cpeaHero obuwero obpasoBaHus o1 22.12.2015 N 1506 (peg. ot 17.12.2020) "O6 yTBEpXAeHUN
(heflepasibHOr0 rocyfapCTBeHHOro 06pa3oBaTe/IbHOr0 CTaHAapTa CpefHero npogecCMoHaIbHOro
obpasoBaHusi No cneumanbHocT 15.02.09 «AaAMTUBHbLIE TexHonorun™ (3aperncTpupoBaHo B
MuHtocTe Poccmm 19.01.2016 N 40631)

MOOIM CIMNO onpegensieT PeKOMEHAOBaHHbIA 00bEM W COAepXaHWe CpedHero
NpoeccnoHaIbHOro 06pasoBaHnsa Mo crneymanbHocT 15.02.09 «ALANTUBHBbIE TEXHONOTUN,
nnaHupyemMble pe3y/ibTaTbl OCBOEHWA 06pa3oBaTefibHOM NpPOrpammbl, MPUMEPHbIE YCOBUS
06pa3oBaTe/IbHON AeATeIbHOCTU.

MporpammMa 06Le06pa3oBaTe/IbHON YUYeOHOM AUCUMMINHBI «XUMUS» MpeAHa3HauYeHa
A9 M3YYeHUs XUMUMKM B MPOdleCCUMOHaNbHBIX  06pa3oBaTesibHbIX  opraHuzaumsx Crio,
peanu3yrolmx 06pa3oBaTeNbHY0 Mporpammy CpeaHero o6uiero o06pas3oBaHWs B npedenax
OCBOEHMS OCHOBHOI NpoeccroHanbHoM 06pa3oBatenbHo nporpammbl CMO (OMOIM CrO) Ha
6ase OCHOBHOro o06Llero 06pasoBaHWA MNPV MOArOTOBKE KBa/IMPULMPOBAHHLIX pabounx,

CNYXXallyX, CNeLyanncToB CPeHEro 3BeHa.



1. MACMOPT PABEOYEW MPOIrPAMMbI YYEEHOW ANCLNMINHbI

1.1. O6nacTb NPUMEHEHNS MPOrpaMmmbl
Paboyas nporpamma y4debHOM AucUMNAVHBLI aBnAseTca 4vacTeto MMNCC3 CIO B
cootBeTcTBUM ¢ P OC no cneynansHocTn 15.02.09 «ALAUTUBHBIE TEXHONOTNU»

1.2. HopmaTuBHbIe 0CBOEHUA /11 pa3paboTku MIC3:

HopmaTrBHble OCHOBaHMS A/1s pa3paboTKM NporpaMmbl:

— QefepanbHblil 3aKOH 0T 29 pekabpsi 2012 r. Ne273-®3 «O6 06pa3oBaHUN B
Poccuiickon Pepepauum»;

— MMpukaz MwuHob6pHaykn Poccum ot 28.05.2014 N 594 (pea. ot 09.04.2015) "O6
yTBEpXAeHN Tlopsaka pa3paboTKM MPUMEPHbIX OCHOBHbLIX 00pa30BaTe/lbHbIX MPOrpaMm,
NPOBeAEHNA MX IKCMEPTU3bl U BeAeHMs peecTpa MPUMEPHbIX OCHOBHbLIX 06pa3oBaTe/bHbIX
nporpamm” (3apernctpuposaHo B MuHtocte Poccum 29.07.2014 N 33335)

— Mpukas MwuHob6pHaykn Poccum oT 14.06.2013 N 464 (pes. ot 28.08.2020) "O6
yTBEpXAeHUM opsaka opraHu3aumyM W OCYLLECTB/IEHUS 06pa3oBaTe/IbHON AeATeNIbHOCTM Mo
O6pa3zoBaTe/ibHbIM nporpammMam cpefHero npogeccroHanbHOro obpaszoBaHuns"
(3apeructpuposaHo B MuHtocTe Poccum 30.07.2013 N 29200)

— MMpukaz MwuHob6pHaykn Poccum ot 16.08.2013 N 968 (pea. ot 10.11.2020) "O6
yTBEpXKAeHUM  Tlopsigka  MpoBefeHWs  roCyfapCTBEHHOM  MTOroOBOM  aTTectauuuM Mo
o6pa3soBaTte/ibHbIM nporpamMmmMam cpefHero npogeccroHaibHOro o6pasoBaHma"
(3aperncTpmposaHo B MuHtocTe Poccum 01.11.2013 N 30306)

—Mpukas MuHo6pHaykn Poccumn N 885, MunnpocsewleHns Poccmum N 390 ot 05.08.2020
(pea. ot 18.11.2020) "O npaKTU4ecKoin NoAroToBke obyyarowmxcs” (Bmecte ¢ "IMonoXeHNeM 0
NPaKTUYeCKO MOAroTOBKE obyuvatouimxca™) (3apermctpupoBaHo B  MwuHiocTe  Poccum
11.09.2020 N 59778)

— Mpukas MwuHo6pHaykn Poccum ot 22.12.2015 N 1506 (peg. ot 17.12.2020) "0O6
YTBEPXAEHUN  (hefilepa/lbHOrO  rocyAapCTBeHHOro 00pa3oBaTe/lbHOro  CTaHAapTa  CpedHero
npoeccnoHasIbHOro 06paszoBaHNa Mo cneumanbHocT 15.02.09 «ALAUTMBHbIE TEXHOOTMKN"
(3aperncTpmposaHo B MuHiocTe Poccum 19.01.2016 N 40631)

— Tpuka3z MuHnpoceeweHns Poccumn ot 17.12.2020 N 747 "O BHeCEHUWN U3MEHEHWI B
(hefepanbHble rOCyAapCTBEHHbIe 06pa30oBaTe/ibHble CTaHAapPThbl CPeAHero npogeccMoHanbHOro
obpasoBaHus" (3apernctpuposaHo B MuHtocte Poccumn 22.01.2021 N 62178);

— YcraB TI0Y TO «AXTT»;



— [pyruie NoKasbHble akTbl TEXHUKYMa

1.3. Mecto AMCUMNAUHBI B CTPYKTYpPe  OCHOBHOW  MPOecCMOHasIbHOM
obpasoBaTe/ilbHOM  MNporpamMMbl:  AucuMnAMHa  BXOAMT B 06LLleobpa3oBaTe/bHbIN
eCTECTBEHHOHayuHbIli umkn O4B6.07.

14. Uenn v 3agaun OUCUMMINMHBI — TpeboBaHUA K pesysibTartaM OCBOEHUSA
AVCUMNNVHBI:

B pe3ynbTaTe 0CBOEHWSA AUCUMM/IVHBI 00YYatOLLMIACA AOMKEH YMETb:

—HasblBaTb: W3Y4YeHHble BELIeCTBA MO  «TPUBMANbHOW» WAN  MEXAYHapOAHOM
HOMEHK/aTypawm,

—OnpegenaTb: BAIEHTHOCTb W CTENEHb OKUC/MEHUS XUMWYECKMUX 3MEMEHTOB, TWN
XVMUWYECKOW CBA3WN B COEAMHEHMSX, 3apsf WNOHa, NPOCTPaHCTBEHHOE CTPOEHWE MOMEKYS, TUM
KPUCTQ/IIMYECKOW  peLUeTKn, XapakTep cpefbl B BOAHbIX pacTBOpax, OKUCAUTENb W
BOCCTAHOBUTE/Ib, HarpaB/ieHne CMeLLeHUs pPaBHOBECUA MOJ, B/IMSAHWEM pa3/IMyHbIX (PaKTOPOB,
N30Mepbl U TOMOJMIOTW, MPUHALNEXXHOCTb BELLeCTB K pasHbIM K/accaM HeopraHuyeckux u
OpraHMyecknx CoeANHEHNI; XapakTep B3aUMHOIO BAIMSHUA aTOMOB B MOJIEKY/axX, TUMbI peakLnii
B HEOPraHW4eCcKol 1 OPraHNYecKom XMmuu;

—XapaKTepusoBatb: S-, p-, d-3/1eMeHTbI N0 UX MONOXEHUIO B [epuoanMyeckoin cucteme
O.V. MeHpeneeBa; o6Live XMMUYeCKMe CBOWCTBA METasl/IoB, HEMETAIOB, OCHOBHbIX K/1acCOB
HEOPraHWYeCKMX W OpraHMYecKUX COEAMHEHWI; CTPOEHWe W CBOMCTBA OpraHMYecKux
CoefiMHeHWn (YrneBoLoOpPOA0B, CMPTOB, (heHO/O0B, afbAernioB, KETOHOB, KAPOOHOBbIX KUCOT,
aMWHOB, aMUHOKWICNOT W YIN1IEBOLOB);

—00bACHATbL:  3aBUCMMOCTb CBOWCTB XMMMWYECKOrO 3/1eMeHTa M 00pa30BaHHbIX UM
BELLLECTB OT NOM0XKeHMa B Mepuogmueckoin cucteme .M. MeHgeneesa; 3aBUCMMOCTb CBOWCTB
HEOpraHWYeCcKMX BeLeCTB OT WX CoCTaBa W CTPOEHMS, MNPUPOSY XMUMUYECKON CBA3M,
3aBMCUMOCTb CKOPOCTM XMMWYECKON peakumy OT pas3/IMYHbIX (PaKTOpPOB, peakuMOHHON
CMOCOGHOCTN OPraHNYecKNX COeLUHEHWNIA OT CTPOEHUS UX MOJIEKYTT;

—BbIMOMHATb ~ XMMMWYECKWIA  3KCMEPUMEHT MO  Pacrno3HaBaHUIO  BaXKHEMLLMX
HeopraHMYyeckKnX N opraHMyecKkmnx BeLLeCTB, NoyYeHNH0 KOHKPETHbIX BELLECTB, OTHOCALLMXCA K
M3y4YeHHbIM KnaccaM COeAVHEHWIA;

—MPOBOAMTb PacyeTbl MO XMUMUYECKUM (hOPMY/1aM U yPaBHEHUAM peakLuii;

—O0CYLLEeCTBNATb CAMOCTOSATE/IbHbIN MOUCK XMMMUYECKON NH(OPMALLMK C UCMO/b30BaHNEM
Pas/IMYHbIX  UCTOYHMKOB  (CMPABOYHbIX, HAYYHbIX W HAYYHO-MOMY/SAPHbIX  U3LAHWUNA,

KOMIMbKOTEPHbLIX 6a3 [aHHbIX, PecypcoB MHTepHETa); MNCNoJib30BaTb KOMIMbKOTEPHbLIE TEXHOOTNN



ANns 06paboTKM U nepefayn XMMUYECKON MHGopMauum 1M ee NpeAcTaBNeHUs B PasiyHbIX
(hopmax.

B pe3ynbTate 0CBOEHWUSA AUCUMMNHBI 00YYatOLLMIACA JOMKEH 3HATb:

— pONb XMMWUW B €CTeCTBO3HaHWMW, ee CBSA3b C APYrMMU EeCTECTBEHHbLIMW HayKamw,
3Ha4YeHMe B XKM3HN COBPEMEHHOI0 06LLECTBA;

—  BaXHEWWMe XUMUYECKME TMOHATUSA: BELWEeCTBO, XUMWUYECKWIA 3NEMEHT, aToM,
MOJIEKY/a, Macca aTOMOB W MOJIEKY/, WOH, paguKana, aloTponus, HyKAUAbl U WU30TOMbI,
aTOMHble S-, p-, d-opbuTann, XMMUYecKas CBSA3b, 3/1EKTPOOTPULATENIbHOCTb, Ba/IEHTHOCTD,
CTEMEeHb OKUCNEHUS, rmbpuansaums opoutaneid, NPOCTPaHCTBEHHOE CTPOEHUE MOMEKYN, MOSb,
MONSpHass Macca, MOMSPHbIA 00beM ra3o06pa3HbIX BELLECTB, BELLECTBA MOMEKYNSPHOro W
HEMO/IEKY/IAPHOr0 CTPOEHUS, KOMIJIEKCHbIE COEAVHEHWNS, AMCMNEPCHble CUCTEMbl, UCTUHHbIE
pacTBOpbl, 3NEKTPOIMTUYECKAsA [AMCCOLMaLUNS, KUCNOTHO-OCHOBHbIE peakuuM B  BOAHbIX
pacTtBopax, rvaponu3, OKWUCNEHMEe W BOCCTAHOB/IEHWE, 3M1EKTPO/IN3, CKOPOCTb XUMUYECKOW
peakuun, MexaHu3M peakuuu, KaTaams, TensioBOW 3(¢eKT peakumun, 3HTanbnus, TensjoTa
06pa3oBaHms, IHTPONMS, XMMUYECKOE PaBHOBECUE, KOHCTaHTa PaBHOBECUS, YT IEPOAHbIN CKENeET,
(bYHKUMOHaNbHasa rpynna, roMonorna, CTPYKTYpHas W MPOCTPaHCTBEHHAs  U30Mepus,
WHAYKTUBHBIA 1 ME30MEPHbIA 3(hdheKTbl, 3N1eKTpon, HYK1eodu, OCHOBHbIE TUMbI PeakLuii B
HeopraHM4yecKon 1 OpraHNYecKom XMMUK;

—  OCHOBHblE 3aKOHbl XMMWWN: 3aKOH COXpPaHeHWs MaccCbl BELLECTB, 3aKOH MOCTOAHCTBA
cocTaBa BeLlecTs, MNepuogunueckunii 3akoH A.1. MeHaeneesa, 3akoH "ecca, 3aKoH ABOragpo;

— OCHOBHble  TEOpUW  XWMUKW;  CTPOEHMS  aTOMa,  XMMWYECKOM  CBSA3W,
3NIeKTPO/IMTUYECKOW  AuCccouMaLn, KWACAOT WM OCHOBaHWIA, CTPOEHWA OpraHU4Yeckmx W
HEOpraHM4YeCcKnxX CoeanHeHN (BKHOYasi CTEPEOXMMUIO), XUMUYECKYHO KMHETUKY U XUMUYECKYHO
TEePMOAMHAMUKY;

—  KNacCUMUKaLMIo 1 HOMEHKNATYPY HeopraHUYecKnX 1 OpraHNYecKnx CoeanHeHNI;

—  MPUPOAHbIE UCTOYHMKM YTNEBOLOPOOB M CNOCO6LI UX NepepadboTKu;

—  BeLyecTBa 1 Marepuvasbl, LLMPOKO UCMO/b3yeMble B MPaKTUKe: OCHOBHbIE MeTasl/lbl U
cnnasbl, rpaduT, KBapL, MUHepasbHble YA0OPEHUS, MUHEpPasibHble U OpraHNYeckne KncnoTbl,
Lenoyn, aMMmuak, YrneBogopoabl, (eHos, aHWIWH, MeTaHON, 3TaHOo/, 3TW/EHT/IMKO/b,
rMLepuH, hopManbierng, auetanbferng, aueToH, /IKo3a, caxapos3a, Kpaxmas, Ketyarka,
aMVHOKMCNOTbI, 6efikM, WCKYCCTBEHHbIE BOJIOKHA, Kay4yKu, M1acTMacChl, >XXWpbl, Mblia W
MOHOLLIME CpeAcTBa.

CojgepxXaHue y4YebHOW AMCUMNANHBE «XUMUS» 00YCNOBNEHO OO6LLEl HaleNeHHOCTbO
o6pasoBaresibHOro npotecca Ha (hopmMrUpoBaHne Y CTYeHTOB KOMNETEHLMI, HEOOX0AUMBIX A5

KayecTBeHHOro ocsoeHus OIMOI CMNO Ha 6a3e 0CHOBHOMO 06LLero 06pasoBaHus ¢ NOMyYeHNEM
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cpeaHero o6Liero o6pasoBaHus. B npouecce M3yuyeHus XUMUK Y 0BYYatoLLMXCs PasBMBaKOTCS
MO3HaBaTe/lbHble  WHTEPECbl W WHTENNEeKTya/lbHble  CMOCOGHOCTM,  NOTPeGHOCTM B
CamMOCTOATE/IbHOM MPUOBPETEHUS 3HAHWIA MO XUMWKU B COOTBETCTBUM C BO3HUKAOLLMMU
)KU3HEHHbIMU MpPOGMeMaMi, BOCMUTLIBAETCS GEpPeXHOe OTHOLLEHWSI K MPUPOAE, MOHMMaHUe
3[0pPOBOr0 06pasa >MW3HM, HEOBXOAMMOCTW MpeaynpexaeHUs SBNeHUN, HaHOCALWMX Bpeq
3[0POBbI0 W OKpyXatolleli cpege. OHM  OCBaMBatOT MPMEMbl FPaMOTHOrO, G6€30MacHOro
MCMONb30BAHNS XMMWYECKMX BELLECTB W MaTepuasioB, MNPUMEHSEMbIX B ObITy, CEbCKOM

XO035IMCTBE U Ha npons3BoACTBeE.

CofiepXKaHue YHe6HOM AUCUMNINHBI «XUMUS» HaMpPaBeHO Ha JOCTUKEHWE CeayHoLLnX

Lieneil:

—(hOpMMPOBaHME Y 0BYUAIOLLIMXCS YMEHUS OLIEHMBATb 3HAYMMOCTb XUMWUYECKOTO 3HAHWS

AN KXKA0T0 Ye/I0BEKa;

—(hopmMmpoBaHue y 00yYatOLLMXCA LLeNOCTHOrO NPeLCTaBeHNs 0 MUPE U POIN XUMUKN B
CO3JaHNN COBPEMEHHON eCTECTBEHHOHAYYHOW KapTWHbI MUpPa; YMEHUS OOBACHATb 0ObEKTbI U
MpoLecCbl  OKpyXatowleld  AeNCTBUTENbHOCTU:  MPUPOAHONR,  COUMaNbHON,  KyNbTYypPHOM,

TEXHNYECKOM cpenbl, — NCNoJsib3ysa ans 3atoro XmuMmn4yeckne 3HaHnA,

—pa3BuTME Yy O0OyuYaloLIMXCA YMEHWA pa3nnyatb akTbl WM OLEHKW, CPaBHMBATb
OLEHOYHble BbIBOAbl, BUAETb WX CBSI3b C KPUTEPMSIMM OLEHOK W CBA3b KPUTEPUEB C
OnpefieNIeHHOM CUCTEMOI  LIEHHOCTeW, (opMynmMpoBaTb M 0OOOCHOBbLIBATb COBCTBEHHYH)

MO3NLMIO;

—MNproGpeTeHNe 00YYaIOLMMICS OfMbiTa PasHOO6GPa3HOW AeATENbHOCTW, MO3HAHUS W
CaMOMO3HaHWS; K/OYEBbIX HABbIKOB, VIMEHOLIMX YHUBEPCA/IbHOE 3HAYeHWe Ans PasfMuHbIX
BW/OB [AeATeNbHOCTY (HAaBbIKOB PELLeHVst NPo6/eM, NMPUHATUS PELLEHWiA, NOuCKa, aHanmsa u
06paboTKN MHPOPMALMK, KOMMYHUKATVBHbIX HaBbIKOB, HaBbIKOB U3MEPEHWIA, COTPYAHNYECTBA,

6e30nacHOro o6palLeHns ¢ BELLLECTBaMM B NOBCEAHEBHOM XXMU3HN).

OcBOEHME CcoAepXKaHWUA YYeOHOW AMCUMNAMHBI «XUMUS», 06ecnevnBaeT AOCTUXKEHME

CTyZleHTaMV CreaytoLLyX pe3ynbTaTos.:
JMYHOCTHbIX:

— YyBCTBO TOPAOCTU U YB&OKEHWS K WCTOPUU W  [AOCTUXKEHWSM OTEYECTBEHHOI
XVMUYECKOW HayKM; XMMIUYECKM rpamMOTHOe NOBeAeHMe B NPOGeCcCOHaIbHON AesTeNbHOCTU U B

BbITY NPY 0BPALLEHNN C XMMWUYECKMMM BELLLECTBAMM, MaTepuasaMu 1 NpoLeccamm;



— rOTOBHOCTb K NPOAO/MKEHNIO 06pa30BaHMs 1 NOBbILLEHNS KBAM(NKALMN B N36paHHOA
NPOMECCUOHAIbHOW AEATENbHOCTM U 0ObEKTMBHOE OCO3HAHME PO XUMUYECKUX KOMMETEHLNIA

B 3TOM;

— YMEHWNE NCMNO/b30BaTb AOCTVIKEHUA COBpeMeHHOVI XUMUYECKOM HaYKN N XUMNYECKNX
TEXHONOrni Ana  NoBbILWLEHNA COBCTBEHHOIO NHTENNEKTYA/IbHOI0 pPa3BUTUA B Bbl6paHHOI7I

NPOMeCCUOHaNbHOW AEATENIbHOCTU;
MeTanpeaMeTHbIX:

— MCMOMb30BaHME Pa3fNYHbIX BWOB MO3HABATE/IbHOW [eATENbHOCTY W OCHOBHBbIX
VHTENNEeKTya/lbHbIX onepauuidi (MocTaHoBKW 3adaun, (HOPMY/IMPOBaHUsS TUMOTE3, aHaIM3a W
CWMHTE3a, CpaBHEHWs, O06OOLLEHMs, CUCTEMATM3aLMK, BbISBNEHUS MNPUUUHHO-CNEACTBEHHBIX
CcBsi3eld, noucka aHanoros, HOPMYNMPOBaHMS BbIBOAOB) [/ PELUEHMS NMOCTaBEHHON 3adauwn,
MPUMEHEHNe OCHOBHbIX METOAOB TMO3HaHWS (HabNOAEHUS, HAy4yHOro 3KCrepuMeHTa) ANs
N3YYEHWs! Pa3INYHBIX CTOPOH XMMMUYECKMX OGBLEKTOB M MPOLIECCOB, C KOTOPbIMW BO3HUKAET

HeoOX0ANMOCTb CTa/IKMBATbLCS B MPOECCUOHANIbHON Cepe;

— UCNONb30BaHWE Pa3/INYHbIX UCTOYHWMKOB A/ MOMYYEHNS XMMUYECKO UHopMauum,
YMEHME OLEHUTb €e [OCTOBEPHOCTb [/ AOCTVDKEHMS  XOPOWMX Pe3ynbTaToB B

npogeccmoHanbHoM ciepe;
npegMeTHbIX:

— C(hOpMUPOBaAHHOCTb MPEACTaB/IEHNIA O MECTE XMMUW B COBPEMEHHOIN HAYUYHON KapTuHe
MUpa; NOHMMaHWe POIN XUMUKU B (HOPMUPOBaHNM KPYro3opa U PYHKLMOHaIbHOM FPaMOTHOCTK

YesioBeKa as1d peweHna NPpakTUHeCKNX 3afad,

— BnageHne ocHoBomnonaralnwmuMmm XMMNUYECKUMN NMOHATUAMWU, TEOPUAMU, 3aKOHaMnN U

3aKOHOMEPHOCTAMW, YBEPEHHOE M0/1b30BaHNE XUMUYECKOM TGpMVIHOI'IOFI/IGVI N CUMBOJIUKOWA;

— BnageHne OCHOBHbIMM METOA4aMWN HaYYHOIo MMO3HaHWA, WUCMO/Ib3yEMbIMA B XUMWUW:
H&6J'II-0,£I,€HVI€M, onncaHnem, U3MepeHnem, 3KCNepumMmeHTom; ymMeHune 06pa6aTbIBaTb, 06BACHATL
pe3ynibTaTbl NPOBEAEHHBIX OMbITOB U AenaTb BbIBOAbl; TOTOBHOCTb U CMOCOBHOCTb NMPUMEHATDL

METO/bl NO3HaHWS MPU PELLIEHUM NPAKTUYECKMX 3aaY;

- CdJOpMVIpOBaHHOCTb YMEHUA faBaTb KOIMYECTBEHHbIE OLIEHKN N NMPOU3BOANTL PaCHETbI

M0 XMMUYECKUM (HOpMY/iaM 1N YpaBHEHUSIM;

— BnageHne npasunaMn TEXHUKU 6e30nacHOCTM npn KUCNoNb30BaHNN XUMUYECKUNX

BELLECTB,;



- CdJOpMVIpOBaHHOCTb COGCTBEHHOIA nosnumm  Mno OTHOWEHUNKO K XUMUYECKOW

MH(opMAaLIMK, NMONYYaeMOiA U3 Pa3HbIX MCTOYHMKOB

MepeyeHb (hopMUPYEMbIX KOMMETEHLNIA:

Ob6yuatowpmecs O0MKHbI 06MafaTh O6LUMMM KOMMETEHLUMSMK, BK/KOUaOWMMN B Ce6S
CMOCO6HOCTb:
OK 1. MNMoHMMmaTb CYWHOCTb U coLManbHYH 3HaYMMOCTb CBOel Oyayuleli npodeccuu,
NPOSIBAATbL K HEN YCTOMUMBBIA MHTEPEC.

OK 2. OpraHun3oBbIBaTb COOGCTBEHHYIO AeATeNIbHOCTb, BblOMPaTb TWUMOBblE METOAbI W
CNoco6bI BbIMOIHEHMS MPOGECCMOHASbHBIX 33fa4, OLEHMBATb MX APHPEKTUBHOCTb N KayecTBoO.

OK 3. MNMpuH1MaThb peLleHns B CTaHAAPTHLIX U HECTaHAAPTHBLIX CUTYaUUsaX U HECTU 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcyuwectBnatb MOUCK W UCMOMb30BaHNE WH(OPMaUMK, HeobXoaMMon [Ans
3()(PEKTUBHOIO BbINO/HEHNA MPOJECcCUOHaIbHbIX 3afad, NPoMecCMOoHaIbHOr0 U IMYHOCTHOIO
passuTuA.

OK 5.  Wcnonb3oBaTb  MH(POPMALNOHHO-KOMMYHUKAUMOHHbIE  TEXHO/IOTUM B
NPOMeCCUOHAIbHOIN AEATENBHOCTW.

OK 6. PabotaTb B KO/NEKTUBE, 3(PMEKTUBHO 0OLIATLCA C KO/neramMmu, PyKOBOACTBOM,
NMOAYNHEHHBIMN.

OK 7. bpatb Ha cebsi OTBETCTBEHHOCTb 3a PaboTy 4/EHOB KOMaHfAbl (MOAYMHEHHbIX),
pe3ynbTaT BbINOMHEHNS 3a1aHWNA.

OK 8. CamocTtosiTe/qlbHO onpeaenstb 3afgayn MNpodiecCUOHaNIbHOrO M JIMYHOCTHOIO
pasBUTUSA,  3aHMMaTbCA  CamMo0bpa30BaHMEM,  OCO3HAHHO  MJIAHMPOBaTb  MOBbILIEHME
KBa/MmKaLmn.

OK 9. OpwueHTMpoBaTbCA B YCMOBUAX CMEHbl TEXHONOrMA B MPOKECCUOHANIbHOM
LleaTeNIbHOCTH.

OK 10. T[posBnATb  rpaxaaHCKo-NaTpuMOTUYECKYHD  MNO3ULMIO,  [eMOHCTPUPOBaTh
0CO3HaHHOE MOBeAEeHME Ha OCHOBE TPaAMLMOHHBIX 0OLLEYeIOBEHECKMX LleHHOCTEN, NMPUMEHSTb
CTaHAAPTbl aHTUKOPPYMLUOHHOTO NOBEAEHNS.

(a63aL, BBeaeH Mpukazom MuHnpocselleHmst Poccun ot 17.12.2020 N 747)

OK 11. Wcnonb3oBaTb 3HaHMA MO  (PMHAHCOBOM  rPamMOTHOCTW, MIAHMPOBATb

npeanpPUHMMATENbCKYHO AeATeNbHOCTb B NPOMECCUOHaNbHOW cdepe.

(a63aL, BBeaeH Mpukazom MuHnpocselleHmst Poccun ot 17.12.2020 N 747)
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1.5. Konn4yecTBO 4acoB Ha 0CBOEHME NPOrpaMMbl AUCLUNVHDI:
MakcumMasibHON y4ebHOM Harpysku - 78 4acoB, B TOM 4ucie: 0653aTe/lbHON ayAuTOPHOM
Yy4ebHOIN Harpyskm - 78 yacoB, B TOM umcne nekumn - 40 yacoB, nNpakTuyeckune pabotbl - 38
4acos.

MpomexxyTouHasi aTTectauusi B popMe AndhepeHLUMPOBaHHOI0 3a4eTa
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2. CTPYKTYPA 1 COAEP>XAHWE YUYEBHOW ANCUUMTINHBI

2.1. O6BbEM yUeOHOM ANCUMNNVHBI U BUAbI y4e6HON paboThl

Bua y4ebHoii paboThbl O6bem yacoB
MakcmasnibHasn yyebHast Harpyska (Bcero) 78
Ob6s3aTenbHast ayanTopHas ydebHasa Harpyska (Bcero) 78
B TOM YuCrie:
Jlekunn 40
MpakKTn4yeckune paboThbl 38

[MpomeXXyTouHas aTTecTauusi B opme AvdhepeHLMPOBAHHOIO0 3a4eTa
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2.2. TemaTuyecKuii NnaH u cogepxxarue yuebHon amcumnandel XVUIMWA

HanmeHoBaHue Copep>kaHune y4ebHOro matepuana, nabopaTtopHble N NPaKTUYECKME O6bem YpoBeHb Kozabl
pasfenoB U Tem paboTbl, CaMOCTOATe/IbHasA paboTa oby4aroLMxcs, KypcoBas paboTa yacoB 0CBOEHUA (hopMUpyeMbIX
(NpoeKT) (ecnm nNpefyCMOTPEHbI) KOMMNETEHLN
1 2 3 4 5
PA3AE/ 1. OBLWWAA N HEOPITAHNYECKAA XNMINA
Tema 1.1 CopeprkaHue y4ebHOro maTepuana:
OCHOBHbIe MOHATUA N | JleKunm OKO01-0K12
3aKOHbI XMWNU Hay4Hble MeTo/bl MO3HAHWSA BELLLECTB U XUMUYECKNX ABNEHUIA. POsb 2
3KCnepumeHTa 1 Teopun B Xumun. MogennmpoBaHne XMMUYecKnx npoLLeccos.
OCHOBHble NOHATUA XuMKK. BewectBo. AToM. Monekyna. XMMn4eckuii
anemMeHT. AnnoTtponus. MNpocTble U COXHbIE BeLLECTBa. KaueCTBEHHbIN U
KO/IMYECTBEHHbIN COCTaB BELLECTB. XMMUYECKME 3HAKM 1 (hOpMY/bl.
OTHOCUTENbHbIE aTOMHAsA U MONeKynapHas mMacchbl. KonmyecTBo BeLLecTBa.
OCHOBHbIE 3aKOHbI XMMUKN. CTeXMOMeTPUA. 3aKOH COXPaHEHUS MacChl BELLLECTB.
3aKOH NOCTOSHCTBA COCTaBa BELLECTB MONEKYNAPHON CTPYKTYpPbl. 3aKOH
ABOragpo n cnegcTBus X Hero.
MpakTnyeckas paboTa.
PacueTHble 387241 Ha HaX0XAeHNe OTHOCUTETbHOW MOMIEKYNSPHOW Macchl, 2
ornpejeneHne MaccoBOM LONN XUMUYECKNX 3/1IEMEHTOB B C/I0)KHOM BELLLECTBE
Tema 1.2. CopfepxxaHuve y4ebHOro marepmana:
Mepuoanyeckmnii 3aKoH | Jlekumm OK01.-OK 12
n MNepurogmyeckas 1. Mepuognyeckunin 3akoH .M. MeHpgeneesa. OTkpbiTve .. MeHzeneesbim 2

cUCTEMA XUMUYECKNX Meproanyeckoro 3akoHa. Neproanyeckmnin 3akoH B hopmynuposke ..
anemeHTOoB A.U. MeHpeneesa.

MeHpzeneeBa 1 Mepuoanyeckas Tabnnua XMMMYeCKNX 3/leMeHTOB — rpafuyeckoe 0TobpaxeHme
CTPOeHMe aToMa NnepuoAMYecKoro 3akoHa. CTpyKTypa nepuognyeckoi Tabnuubl: nepuogbl
(manble 1 6onbLKe), rpynnbl (rnaBHas 1 NoboYHas).

CTpoeHue aToMa 1 nepuoanyecknin 3akoH .M. Mengeneesa. AToM —
CNoXkHasA yactmua. Aapo (MPOTOHbI 1 HEATPOHbI) 1 3NEKTPOHHAsA 060/104Ka.
M3oT0nbI. CTPOEHMe 3M1EKTPOHHbIX 0060/104EK aTOMOB 3/1EMEHTOB MaslbIX
nepnogoB. OCO6eHHOCTM CTPOEHNSA 3MEKTPOHHbBIX 060/104EK aTOMOB 3/1EMEHTOB
60MbLINX NePUOAOB (MEPEXOAHbIX 3N1eMEHTOB). MNMoHATME 06 opbuTansx. s-, p- u
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d-Op6uTann. INeKTPOHHbIE KOHMUIYpaLIM aTOMOB XMMUYECKMX 3N1EMEHTOB.

MpakTn4yeckne 3aHATUA /SlabopaTopHble paboThbl

1. MogenupoBaHue NOCTPoeHUs MNeproanyecko Tabmubl XUMUYECKNX
3/1EMEHTOB.

PopMbl 1 METOAbI KOHTPO/A: aHa/In3 U OLEeHKa S1abopaTopHOM paboTbl.

Tema 1.3
CTpoeHMe BeLLecTBa

Copgep>xaHue yyebHOro marepvana:

Nekunn

1. loHHasa xumuyeckas cBa3b. KaTtnoHbl, X 06pa3oBaHmMe 13 aTOMOB B
pesynbTaTe NpoLecca OKUCIEHNA. AHMOHbI, NX 06pa30BaHKe 13 aTOMOB B
pe3ynbTaTe npoLecca BOCCTaHOBMEHMA. VIOHHaA CBA3b, KaK CBA3b MeXAay
KaTMOHaMKM N aHWOHaMM 3a CYET 3NEKTPOCTATUYECKOTO NPUTXKEHNS.
Knaccugukalms MOHOB: M0 cOCTaBy, 3HaKy 3apsifa, HAMUMI0 rMapaTHOM
060/104KN. VIOHHbIE KpuCTannyeckme peleTkn. CBOMCTBA BELLECTB C MOHHbIM
TUMOM KPUCT/IMYECKOW peLLeTKM.

2. KoBasieHTHas xnmmyeckas cBssb. MexaHn3M 06pa3oBaHNS KOBAJIEHTHOM
CBA3U (0OMEHHBIV U JOHOPHO-aKLENTOPHBLIN). DNeKTPOOTPULATENIbHOCTb.
KoBasieHTHbIe Mo/sipHas U HenonspHas ceBa3n. KpaTHOCTb KOBa/IeHTHOM CBA3MW.
MoneKkynspHble 1 aTOMHble KpUCTaINNYeCKne peLleTkn. CBOMCTBA BELLECTB C
MONEKYIAPHBIMN N aTOMHbLIMU KPUCTTTNYECKUMU PeLLeTKaMMU.

3. ArperaTtHble COCTOSAHUA BELLECTB N BOAOPOAHAA CBA3b. TBEPAOE, XXUIKOE U
razoobpasHoe COCTOSAHMA BeLecTB. Mepexos BelecTsa U3 04HOro arperaTHoro
COCTOAHWA B Apyroe. BogopoaHas cBA3b.

UucTble BewecTBa U cMecW. INoHATUE O CMeCK BeLLeCTB. [ OMOTreHHbIe U
reteporeHHble cMecu. CocTas cMeceld: 06beMHas U MaccoBas 40/ KOMMOHEHTOB
cmecK, maccoBast 0/1si MPUMECEN.

[ncnepcHble cuctembl. MOHATUE 0 AMCMepCcHO cucTeme. AucnepcHas (asa n
[AmMcnepcroHHan cpepa. Knaccugmkaums aucnepeHblx cucteM. MoHaTHe o
KOJINOUAHBIX CUCTEMAX.

OK01-0K12

[NpakTnyeckme 3aHATUA

1. MpuroToBneHne cycrneH3nn kapboHaTa KasbLusa B Boge. MonyyeHne amynscum
MOTOPHOro macna. O3HaKoM/IeHMe CO CBOMCTBaMM AUCTEPCHbLIX CUCTEM.

dopMbl 1 METOAbI KOHTPOSA: aHaIn3 1 OLeHKa 1abopaTopHOW paboTbl.

OK01-0K12
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Tema 1.4 CopepxaHue yyebHOro matepumana: OK01-0OK12
Boga. PacTtBopbl.
ANeKTponnTnYecKas Nekunn
avccoumnaums 1. Bopa. Pacteopbl. PacTBopeHne. Bofa Kak pacTtBopuTenb. PacTBOPMMOCTb
BellecTB.  HacbllweHHble,  HeHacbllleHHble,  MepecbilleHHble  pacTBOpbI.
3aBMCMMOCTb  PacTBOPMMOCTM Fa30B, XXWAKOCTEA W TBepAbIX BeLecTs OT
pa3NNYHbIX PaKTOPOB.
MaccoBas [0/ paCTBOPEHHOr 0 BeLLeCTBa.
2. JNeKTpoNuUTMYecKas Aauccoumauuns.  ONeKTPonuTbl U HEe3NeKTPONUTHI.
SNeKTponnTUYecKas auccoumaums. MexaHn3Mbl 3NEKTPOIUTUYECKOA
auccouymaumMnm  ans  BeWecTB C  PasIMyHbIMKA - TUMamy  XMMUYECKOW  CBA3U.
MapaTMpoBaHHbIe U HErMapaTpPoBaHHble MOHbI. CTeneHb 3NeKTPOIUTUYECKONA
Aamccoumaumm.
MNpaKTun4yecKne 3aHATUA
1. MpuroToBeHne pacTBopa 3aaHHON KOHLEHTpaLmn.
®opmMbl U METOAbI KOHTPO/IS: aHa/IU3 U OLLEHKA NPaKTUYecKol paboThl.
Tema 1.5 CogepykaHue y4ebHoOro matepuana:
Knaccudmkaums Nekunn OKO01-0K12
HeopraHn4yecKmnx 1. Kncnotbl 1 nx cBOMCTBa. KUCNOTbI Kak 3N1eKTPONTLI, MX Knaccupukaums no
COELVNHEHWIA N NX pa3/IMYHbIM  NpU3Hakam. XUMWUYECKMe CBOICTBA KWUCMOT B CBeTe Teopuwu
cBOMCTBa 3NIEKTPONINTNYECKOM auccoumamu. OcobeHHOCTH B3aMMOLEeNCTBMS

KOHLEHTPMPOBaHHOW CEpHOM W a30THOW KUCNOT ¢ MeTasnaMn. OCHOBHble
CNoco6bl NONYYEHNS KACIOTBI.

OcHOBaHuMA 1 nx ceBoicTBa. OCHOBaHUA KaK 3N1EKTPONTLI, UX Knaccuukaums
Nno pasMyHbIM Mpu3Hakam. XMMUYeCcKre CBOMCTBa OCHOBaHUIA B CBETE Teopuu
3NEKTPOIMTUYECKON  aMccoumaummn.  PasnoxeHne HepacTBOPUMBIX B BOfe
OCHOBaHWIA. OCHOBHbIE CrOCO6bLI NOMYYeHUS OCHOBAHWM.

2. Conn n unx ceoiictBa. Conn Kak anekTponutbl. Conn cpegHue, KuUcible U
OCHOBHble. XVMMMWYECKN CBOWCTBa COJMIE B CBETe TEOPUWM 3NEKTPONUTUYECKON
anccoumaummn. Cnocobbl NOYyYEHUs CONeiA.

"'naponus cone.

lNpakTuyecKune 3aHATUSA
1. VicnbiTaHne pacTBOPOB KMUCNOT MHAMKATOPaMMU.
2. B3anmofelicTBme MeTasifIoB C KAC/IOTaMK.
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3. B3aMMogelcTBme KMUCOT C OKCUAAMU METa/IOB.

4. B3aMMoLeiiCcTBME KUCNOT C OCHOBaHUAMM.

5. B3aumopgencTeme KMCNOT C COMSIMMN.

6. VicnbiTaHne pacTBOPOB LLeNoYelt MHAMKATOpamm.

7. B3aumopeincTeme Lienoven ¢ consimu.  Pas3noXKeHue  HepacTBOPUMBIX
OCHOBaHWI.

8. B3aumopeiicTBue Comei ¢ metaniamu.

9. B3aMMOgelCTBME COMein Apyr C Apyrom.

10.I'vaponus coneri pasnMyHoro Tuna.

PopMbl 1 METOAbI KOHTPOA: aHa/IN3 U OLEHKa /1abopaTopHbIX paborT.

Tema 1.6
XUMUYeCcKMe peakunm

CopepykaHue y4yebHOro Matepuana:

Nekunn

1. Knaccmmnkaumsa XmMmnyecKux peakumia. Peakumm coeiMHeHs,
pas3noXXeHus, 3amelLieHns, obmeHa. Katanmtuyeckune peakumu. ObpaTvmMble v
HeobpaTuMble peakuun. TOMOreHHbIe U reTeporeHHble peakumm.
JK30TepMmYeCKme 1 IHAOTEPMUYECKME peakLm. TennoBol ahgekT
XUMUYECKUX peakuuil. TepMOXUMUYECKINE YPaBHEHUS.
OKucnnTenbHO-BOCCTaHOBUTENbHbIE  peaKuun.  CTeneHb  OKUCNEHUA.
Okucnntens W BOCCTaHOB/eHWe. BoccTaHoBUTENlb W OKWcneHMe. MeToj
3NEKTPOHHOrO  GanaHca A1 COCTaB/ieHWUst  YPaBHEHUIA  OKUCIUTENbHO-
BOCCTAHOBUTE/bHbIX peakLmii.

2. CKOpOCTb XUMMYECKUX peaKkUMidi. TOHATME O CKOPOCTU XUMMUYECKUX
peakuuii. 3aBUCUMOCTb CKOPOCTM XMMUYECKUX pPeakuuii  OT  pas/inyHbIX
(haKTOPOB: NMPMPOLbI PearvpyroLMX BELWeCTB, X KOHLEHTpaL M1, TeMneparypsbl,
NMOBEPXHOCTWN COMPUKOCHOBEHUSA N NCMO/b30BaHNA KaTa/In3aTopoB.
O6paTUMOCTb XMMUYECKNX peakumid. ObpaTiMble 1 HeobpaTUMble peakLuu.
XMMMYecKoe paBHOBECKE W CNOCOObI ero CMeLLEHNS.

MpaKTnyeckKme 3aHATUSA

1. Peakums 3aMeLLIEHMSt MeAN XKeNe3om B pacTBOPEe MeHOro Kyrnopoca. Peakuuu,
nayuwme ¢ obpasoBaHMeM 0cafka, rasa uav Boapl. 3aBUCUMOCTb CKOPOCTM
B3aMMOAENCTBMSA CONSAHON KMCNOTbI C MeTannamMmu 0T UX NpUpPoAbl. 3aBUCUMOCTb
CKOPOCTM B3aUMO/ENCTBMS LIMHKA C CONSHOM KMCNOTON OT ee KOHLEHTpaLmn.
3aBMCUMMOCTb CKOPOCTY B3anmMomencTans okcuaa meaun(ll) ¢ cepHoli KUCNOTOn OT
TemnepaTypbl.

OKO01-0K12
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PopMbl 1 METOAbI KOHTPOA: aHa/IN3 U OLEHKa N1abopaTopHbIX paborT.

Tema 1.7
MeTannbi n
HeMeTau1/bl

Copgep>kaHue yyebHOro marepvana:

Nekunn

1. MeTtannbl. OCO6eHHOCTM CTPOEHUS aTOMOB 1 KpUCTanioB. dusmyeckme
CBOWCTBa MeTaNoB. Knaccugukaumns MeTannos no pasinyHbIM NprU3HaKam.
XMMMyecKme CBOMCTBa METaNN0B. DNEKTPOXMMUYECKWNIA P, HANPSHKEHWNIA
MeTan/10B. MeTannotepmums.

O6wme cnocobbl NonyyYeHUs MeTan1oB. MoHATME O MeTaITyPruu.
MupomeTtannyprus, rMapoMeTayprua 1 anekTpomeTannyprud. Cnnaebl YepHble
N UBETHbIE.

2. HemeTannbl. OCO6EHHOCTU CTPOEHNS aTOMOB. HemeTan bl — NPOCTbIe
BELL,ECTBA. 3aBMCYMOCTb CBOWCTB rafloreHoB OT MX NOJOXEHNS B
Mepuopgnyeckon cucteme. OKUCUTENbHbIE U BOCCTAaHOBUTE/NbHbIE CBONCTBA
HEMETa/1/10B B 3aBMCMMOCTM OT UX NMOJIOXKEHWUSA B PAAY 3NEKTPOOTPULATENIbHOCTH.

MpakTnyeckune 3aHATUA /J/TabopaTopHble paboThbl

1. 3akanka n oTnyck ctanm. O3HaKOM/EHME CO CTPYKTYpamm ceporo 1 6e1oro
yyryHa. PacnosHasaHue pyf »enesa.

dopMbl 1 METOAbI KOHTPOS: aHa/In3 1 OLEeHKa /1abopaTopHOW paboThbl.

INpakTnyeckme 3aHATUA

1. Mony4eHue, cobupaHune 1 pacno3HaBaHue rasos. PelleHne
3KCNEPUMEHTaNbHbIX 3a4a4.

dopMbl 1 METOAbI KOHTPOSA: aHa/In3 1 OLEeHKa NPaKTUYecKoi paboTbl.

OK01-0K12

Pasgen 2. OPTAHUNYEC

KAA XMINHA

Tema 2.1

OCHOBHbI€e MOHATUS
OpraHMYecKom XuMmn n
Teopusl CTPOEHNS
OpraHM4ecKmnx
COeAVHEHNA

Copgep>xaHue yyebHOro marepuana:

Nekunn

1. MpegMeT opraHnNyecKon XMMnn. MNprpoaHbIe, NCKYCCTBEHHbIE 1
CUHTeTUYECKMe opraHuyeckme Belllectsa. CpaBHeHMe opraHMyecKnx BeLLecTB ¢
HeopraHNYecKuMu.

BaneHTHOCTb. XMNYECKoe CTPOeHNE Kak NopsagoK coeMHEHNs aTOMOB B
MOJIEKY/Ibl MO Ba/IEHTHOCTH.

Knaccngmkaumnsa opraHnyeckmx BeLlecTB. Knaccugmkaums BewwecTs no
CTPOEHMIO YIIEPOAHOr0 CKeneTa U HaIMYMIo (hYHKLUMOHaIbHBLIX Fpyn.
["fomosnoru n romonorua. Havana HomeHknatypsl IUPAC.

Knaccugukaums peakumii B 0praHMyeckKoil XvMMun. Peakumy NprcoeinHeHns

OK01-0K12
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(rMapvpoBaHWs, rafloreHnPOBaHNS, MMAPOraloreHUPOBaHS, ruapaTaumn).
Peakum oTLLENeHNs (AernapupoBaHns, AernaporanoreHMpoBaHus,
aermapatauum). Peakumm 3aMeLLeHNs. PeakLmm n3omMepusaLn.

MpakKTnyeckas paboTta
1./13roToBneHne Moeneii MoneKy OpraHUYecKMX BeLLECTB.
2./13roToBneHne LapoCcTePXKHEBbLIX MOAENEN, N30Mepus

N

Tema 2.2
Yrnesogopoabl N nx
NPUPOLAHbLIE NCTOYHUKN

Copgep>xaHue yyebHOro marepvana:

Nekunn

1. AnkKaHbl. A/lKaHbl: FTOMOIOTUYECKNIA P, U30MePUst 1 HOMEHKNaTypa
aNKaHoB. XMMMYeCKMe CBOMCTBA a/IkaHOB (MeTaHa, 3TaHa): ropeHue, 3ameLLeHue,
pasfnoXxeHwve, fernapuposaHue. NMprMeHeHWe aflkaHOB Ha OCHOBE CBOMCTB.

2. AJTIKeHbl. JTWUNeEH, ero nosy4veHve (4ernapupoBaHMeEM 3TaHa,
Jenonmmepusaymei NoNMaTUIeHa). FOMONOrnyYecKnin psg, nsomepus,
HOMEHK/aTypa a/ikeHOB. XMMMUYeCKMe CBONCTBA 3TWU/IEHA: FOPEHUE,
KayeCTBeHHble peakLun (obecLBeunBaHne 6GPOMHOI BOLbI 1 pacTBOpa
nepmaHraHara Kanus), rugpartauums, nonuvepusauns. NpumeHeHve aTuneHa Ha
OCHOBE CBOWACTB.

3. [meHbl 1 KayuyKu. MNoHATYE O AMeHax Kak YrieBogoposax ¢ AByMs
[BOMHbIMU CBA3AMU. ConpsiKeHHble AneHbl. XMMUYecKmne CBOMCTBa byTaaneHa-
1,3 1 n3onpeHa: obecLBeyrBaHe 6POMHOIN BOAb! M NOMMEPU3ALLMSA B KayUYKN.
HaTypanbHbIli 1 CUHTETUYECKME KayYyKN. Pe3nHa.

4. ANKNHbI. ALeTUNeH. XMUYECKME CBOMCTBA aLeTUIEHa: FOpeHue,
obecuBeymBaHie 6POMHOI BO/bI, MPUCOEAMHEHE XIOPOBOLOPOAA 1
rmgparaums. MNMprMeHeHne aleTuieHa Ha OCHOBE CBOMCTB. MexkKnaccoBas
N30Mepus C alKafeHaMu.

MpaKTnyecKne 3aHATUA //1labopaTopHble paboThl
1. O3HaKoMNeHMe ¢ Konnekumen 06pasLoB Heh TV 1 NPOAYKTOB ee NepepaboTKM.
O3HaKOoM/IEHME C KOJINEKLMEN KayHyKOB 1 06pasLaMmn U3Le/IMiA U3 Pe3nHbI.

OKO01-0K12

Tema 2.3
Kwvcnopogcogepxxatine
opraHu4eckue
coeiMHeHnA

Copgep>kaHue yyebHOro marepvana:

Nekunn

1. CnupTbl. Mony4yeHve aTaHONa BPOXKEHMEM [IHOKO3bI U rnapaTalmein aTuneHa.
MmapokcunbHasa rpynna Kak gyHKUMoHabHasA. MoHATNE 0 NpefesibHbIX
OAHOATOMHbIX CnMpTax. XMMUYEeCKMe CBONCTBA 3TaHOMa: B3aMMOLENCTBIE C
HaTpveMm, 06pa3oBaHne NPOCTLIX M CNOXHbIX 3(MPOB, OKUC/IEHWE B a/lbAerng.

OK01-0K12
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MprvMeHeHWe 3TaHO/1a HAa OCHOBE CBOMCTB. ANIKOrO/IN3M, ero NocieAcTBuUs 1
npeLynpexzaeHve.

uepuH Kak npeacTaBuTelb MHOroaTOMHbIX CNMPTOB. KayecTBeHHas peakums
Ha MHOroaToMHble CNUPTLI. [pUMeHeHNe rnLeprHa.

deHos1. PU3MYecKne N XMMMUYeCKMe CBOMCTBA (heHona. B3arMHoe BnsiHWE
aToOMOB B MOJEKy/ie (heHOo/a: B3aUMOLENCTBME C MMAPOKCUAOM HATPUA 1 a30THOM
KNCNOTON. MNprMeHeHVe eHoNa Ha OCHOBE CBOMCTB.

2. Anbgervgpl. MNMoHATUe 06 anbgerngax. AnbgernaHas rpynna Kak
(hyHKUMOHanbHas. dopmasibaerug 1 ero CBOMCTBA: OKUC/EHNE B
COOTBETCTBYHIOLLYH KUCNOTY, BOCCTAHOB/IEHNE B COOTBETCTBYHOLLMIA CMINPT.
MonyyeHne anbAernios OK1CIEHNEM COOTBETCTBYIOLMX CNUPTOB. MNMprMeHeHne
(hopmasibgernga Ha 0OCHOBE ero CBOWCTB.

Kap6oHoBble KNC0TbI. MoHATME 0 KapboHOBbIX K1cnoTax. KapbokcuibHas
rpynna Kak yHKUMOHaIbHas. FOMOIOrnyecknii psg npeaensHbIX
OAHOOCHOBHbIX KapbOHOBBIX KMCNOT. [oyyeHne KapoboHOBbIX KACIOT
OKWCNEHNEM anbernaoB. XMMUYeCKMe CBOMCTBA YKCYCHOM KUCNOTbI: 00LLume
CBOWCTBa C MUHEPaSIbHBIMMW KUCNIOTaMM U peakLma aTepuinkaumnm. NMpumeHeHne
YKCYCHOW KUCNOTbI HA OCHOBE CBOMCTB. BbICLLME XKMPHbIe KACNOTbI Ha NpUMepe
NasbMUTUHOBOW 1 CTEAPUHOBOIA.

3. CnoxHble athmpbl 1 KMPbIL. [onyyeHne COXKHbLIX 3PMPOB peakLmein
atepumkaumm. CnoxHble aQupbl B NPUPOAE, UX 3HaYeHue. MNMprMeHeHne
C/TOXKHbIX 3(hMPOB Ha OCHOBE CBOWCTB.

YKnpbl Kak CnoxxHble agupbl. Knaccugmkaums XXnpos. XMMUYeCKre CBOCTBA
XKMPOB: TMAPONN3 U TMAPUPOBAHME XUAKUX XMNPOB. MNMpYMeHeHMe XNPOB Ha
OCHOBE CBOWCTB. Mblina.

[NpakTnyeckme 3aHATUA

1. PacTBOpeHwue ravuepriHa B BoZe 1 B3auMogeinctaue ¢ rugpokengom megu(lil).
CBolicTBa YKCYCHOW KUC/OTbI, 06LLMe CO CBONCTBAMU MUHEPASIbHBIX KACOT.
Jloka3zaTenbCTBO Henpene/ibHOro XapakTepa XUAKOro xupa. Baavmogeincraune
rNF0KO3bI 1 caxaposbl ¢ rugpokeugom mean(ll). KavecteeHHas peakums Ha
KpaxmaJn.

Tema 2.4
A3oTcoepxKaLlme
opraHu4eckue

Copgep>xaHue y4yebHOro marepvana:

Nekunn
1. AMUHBI. MoHATKE 06 aMMHaX. AMdaTyecKne aMmnHbl, UX Knaccupukaums n

OK01-0K12
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COefIHEHNA.
Monnmepsbl

HOMeHKnaTypa. AHUINH, KaK oOpraHn4eckoe OCHoBaHUe. NonyyeHne aHUMHa U3
HUTPO6eH30Ma. MNMpUMEHEeHMe aHWUIMHA Ha OCHOBE CBOMNCTB. AMUHOKWC/IOTbI.

2. Benkn. MNepBuYyHas, BTOPUYHaSA, TPETUYHAA CTPYKTYpPbI 6e/IKOB. XUMUYECKMEe
CBOWCTBa G€/IKOB: ropeHue, feHaTypauus, rmaponms, LBeTHbIe peakuum,
Buonornyeckue gyHkumnm 6enkoB. MNonvmepsbl. Benku n nonncaxapuapl Kak
6rononmmeps..

INpakTnyeckme 3aHATUA

1. PactBopeHue 6enkoB B Boge. O6Hapy>xeHne 6e1KOB B MOJIOKE 1 B MACHOM
OynboHe. X1MMnYecKme CBOMCTBA INFOKO3bI, Caxapo3bl, Kpaxmana. M3yyeHune
CBOINCTB 6ENKOB.

2. PeleHmne aKcnepyMeHTasIbHbIX 3a4ay Ha UAEHTU(NKALMIO OpraHUYecKnX
coefuHeHun. Pacno3HaBaHme NnacTMace v BO/IOKOH.

PopMbl 1 METOAbI KOHTPOA: aHa/IN3 U OLEHKa NPaKTUYeCcKoin paboTbl.

MakcmasnibHas y4yebHasi Harpyska (Bcero) 78
Ob6s3aTenbHasi ayanTopHasi ydebHasa Harpyska (Bcero) 78
Nekunn 40
[MpaKTn4yeckune paboThbl 38

[MpomexXyTouHas aTTectauusi B popMe AndihepeHLUMPOBAHHOI0 3a4eTa
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3. YCN1oBUA PEANTN3ALNN TTIPOTI PAMMBbI ANCLUUTT/TUHDBI

3.1. Tpe6oBaHMsA K MUHUMa/IbHOMY MaTepuasibHO-TEXHNUYECKOMY 06ecneyeHuio

OCBOEHME NporpaMMbl YHeOHOW ANCUMNINHBI «XUMUS» NpeanonaraeT B TEXHUKYMe
BO3MOXHOCTb 06ecrneynTb CBOOOAHbIA [OCTyn B VIHTEpHET BO Bpems Y4YeOGHOro 3aHsATUS U B
nepnog BHey4e6HON [esTelbHOCTM 00YyYatoLLMXCA.

B coctaB KabuHeTa XWMUW BXOAMT nabopatopus C 1aG0PaHTCKOW KOMHATOW.
MomeleHNe KabUHeTa XUMUWN YA0BETBOPAET TPebOBaHMUAM CaHUTAPHO-3MUAEMUNONOTNYECKNX
npasun 1 HopmatmeoB (CaHlMunH 2.4.2 No 178-02) 1 OCHalleHO TMNOBbIM 0060pYyLOBaHMEM,
yKa3aHHbIM B HacTOALWMX TpeboBaHWsAX, B TOM YuC/ie Creunanm3npoBaHHON y4ebHO Mebenbo
M cpefcTBaMmn 06yYeHUs, JOCTATOYHbIMU 415 BbINONHEHNA TPpeboBaHWUIA K YPOBHIO MOArOTOBKU
obyuvatowmxca (MucbMo MuHUCTepcTBa 06pa3oBaHns M Hayku PP oT 24 Hosbpsa 2011 r. Ne
M[-1552/03 «O6 ocHaweHMn  06Lle00pa3oBaTeNlbHbIX  YUPEXAEHWUIA  y4YebHbIM 1
y4ebHO-1abopaTopHbIM 060PYL0BAHNEM>).

B coctaB Yy4yebHO-METOAMYECKOr0O W MaTepuaibHO-TEXHUYECKOro 06ecneyeHus

MporpamMmmbl y4e6GHON AUCUMMANHBIE «XUMUS» BXOAAT:

[ns peanu3aumm y4ebHoOM ANCLUMNANHBI ECTb B HA/IMUMMK YUYEOHbIA KaBUHET XMUK

Ne HavmeHoBaHWe 060py10BaHNS KonnuecTso
n/n LT,

1.  CTonbl yuyeHnyeckme 16
2.  Crynba 32
3. Kaegpa 1
4.  [ocka 1
5. VIH(hopMaLMOHHBbIN CTeHS, 1
6. Mepuopnyeckasa cucteMa XMMMUYeCKnx anemeHTos [.1.MeHaeneesa 1
7.  Tabnuua pacCTBOPUMOCTW KICNOT, CONEN 1 OCHOBaHWIA 1
8. MacLitab 1 CTpyKTypa 1Crnonb3oBaHNA XMMUYECKNX MPOLLECCOB 1
9. ONEeKTPOXMMUYECKWNIE Psf HANPSHKEHNIA METa/O0B 1
10.  CTekno B CTPOMTENLCTBE 1 aPXUTEKTYpE 1
11. TIUrmMeHTbl B CTPOUTENLCTBE 1
12.  MwuHepabHble ya06peHus 1
13.  MopTpeTbl yueHbIX- XUMMUKOB, 6110/10r0B 8
14, Xumnueckne peakTMBbI, XMUMUYECKas MOCyAa, HarpeBaTe/lbHble 1

npuoopbI.
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15. AnTeyka 1

16. 3allWTHbIE OYKK, MEepYaTKMN. 1
17. OrHetywmTenb 1
18.  Mpun6opbl AN AEMOHCTPALMM 3aKOHA COXPaHEHWS M BELLLECTB 10
19. Mpwnbop NPB 1
20.  Mpwu6op Ans NonyYeHrs rasoo6pasHbIX BELLECTB 1

3.2. 'HthopmaLmoHHOoe obecrieveHne 00yyeHns
[MepeyeHb peKOMeHAYEMbIX YYEOHbIX N3aaHui, IHTEpHET-PecypcoB, A0NOHUTENbHOM

nnTepaTypsbl

OcHOBHas nuTepartypa:

1. Nebeges HKO.A. Xumua yyebHuk pna CMO/ I'H. ®agees, A.M. lony6es, B.H.
LLlanosan — M.2019r

2. MapTbiHoBa T.B. Xumunsa yyebHuK 1 npaktukym ang CMo / N.B. AptamoHoBa, E.E.
MoayHos - M. 2019

HopmaTBHO-NpaBoBble JOKYMEHTbl:

1. -TpypoBoii kogekc Poccuiickon Pepepauyumn ot 30.12. 2001 Nel97-d3 (B pes.
0727.12.2018) http://docs.cntd.ru/document/901807664/

2. MpaxpaHcknin kogekc Poccuiickori ®egepaumm o1 30.11.1994 Ne 51 - P3 (4acTb
nepsast)(B pea. OT 23 gekabpsa 2003r.)http://docs.cntd.ru/document/9027690

3. MpaxpaHckmin kogekc Poccuiickont ®egepaumm o1 30.11.1994 Ne 51 - P3 (4acTb
BTOpast)(B ped. OT 23 gekabps 2003r.)http://docs.cntd.ru/document/9027703

4. depepanbHbIi 3aKoH «O6 0bpasoBaHnK B Poccuiickoi degepaumm» oT 29.12.2012 N
273-®3 [OneKTPOoHHbIN pecypc]
[ns obyvaroLmxcs

1. Nebeges HO.A. Xumua yyebHuk pna CMO/ I'H. ®agees, A.M. lony6es, B.H.
LLlanoBan — M.2019r.

2. MabpuensH O.C. Xummsi: yyeb. gna cTyd. cped. npod. y4e6. 3asegeHuin / O.C.
rabpuensH, N.I'. Octpoymos. — M., 2018.

3. MabpuensaH O.C. Xumusa B TecTax, 3agayax, ynpaxHeHuax: yyeb. nocobve ans cTym.
cped. npod. yuebHbIx 3aBeaeHuii / O.C. MabpuensH, IM.I". JlbicoBa — M., 2017.

22



4. TabpuenaH O.C. MNMpaKTUKym No 06uieil, HEOPraHMYeCKon N OpraHNYecKom XUMUK:
yueb6. nocobue ans ctyd. cped. npod. y4yeb. 3aBeaeHuin / MabpuensH O.C., Octpoymos N.I'.,
Jopogeesa H.M. — M., 2018.

5. MabpuensH O.C. Xummsi. 10 Knacc. ba3oBblil ypoBeHb: yueb. ans o6Lieobpa3oBsar.
yupexaeHuin. — M., 2018.

6. MabpuensH O.C. Xumus. 11 knacc. ba3oBblil ypoBeHb: yueb. ans o6uieobpas3osar.
yupexgeHuin. — M., 2019.

7. Tabpuensan O.C., Octpoymos W.I"., OcTpoymosa E.E. OpraHuyeckass XMMus B TecTax,
3aflayax 1 ynpaxHeHusx. — M., 2014.

8. labpuensH O.C., Octpoymos W.I"., BeeaeHckaa A.lM. O6LLas XMMusi B TeCTax, 3afadax
N ynpaxkHeHusx. — M., 2014.

9. KysbmeHko H.E., EpemuH B.B., Monkos B.A. KpaTkuii Kypc xumun. — M., 2015.

10. MwuuyruHa I'.B. Xumua 1 noscegHeBHasA XMU3Hb YenoBeka. — M., 2014.

[ononHuTtenbHasa nuTepaTtypa

1. Nebepge HO.A. Xumwna yvebHuk pns CMO/ I''H. ®Papees, A.M. Tony6es, B.H.
LLlanosan — M. 20109.

2. MaptbiHoBa T.B. XvMusi yyebHuK u npakTukym gns CroO / W.B. ApTamoHOBa,
E.E. lNogyHos - M. 20109.

3. Tabpuenan O.C. Xumua and npenogasatens: yyebHo-meTogmnyeckoe nocobue / O.C.
MabpuensH, I".I". JlbicoBa — M., 2014.

4. TabpuenaH O.C. HactonbHas KHura yuntens xumumn: 10 knacc / O.C. MabpuensH,
W.T". Octpoymos — M., 2017.

5. labpuenaH O.C. HacTtonbHad KHura yumtens xmmum: 11 knacc: B 2 u. / O.C. Tla-
opuensH, I".I". Jlbicoa, A.I'. BBegeHckasd — M., 2018.

6. KysHeuoBa H.E. O6yyeHne XMMUM Ha OCHOBE MEXMNpPeAMeTHON mHTerpaumm / H.E.
KysHeuoBa, M.A. LWWatanos. — M., 2017.

7. UepHobenbckas .M. MeTogmnka 06y4eHns XuMun B cpefHeii wkone. — M., 2016.

8. labpuensaH O.C. Jibicosa I'.I". Xumus ans npenogasatens: METOANYECKOe nocobue. —
M., 20109.

MNHTepHET pecypcebl:

1. http://lwww.auk-olymp.ru/doc.v?d=19http://courses.urc.ac.ru/eng/u6-7.html

2. http://courses.urc.ac.ru/eng/u6-7.html

3. http://www.ikt.ru

4. http://prepodavatel.narod.ru/modtechnology.html
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5. http://www.akvt.ru/student/moup/obscheobrazovatelnye-discipliny

6. http://www.2.uniyar.ac.ru/projects/bio/SUBJECTS/subjects main.htm

7. http://yuspet.narod.ru/disMeh.htm

8. http://philist.narod.ru/articles/orlova.htm
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA ANCUNMNNNHBI

KOHTPO/Ib 1 OLiEHKa pe3y/ibTaToB OCBOEHMSI YYeBHOIN AUCLIMMINHBI OCYLLECTB/ISIETCS

npernogasate/sieM B MPOLECCe MNPOBeAeHMs MPaKTUYeCKUX 3aHATUA M nabopaTopHbIX paborT,

TECTMPOBaHMSA, a TaKXKE BbINOMHEHNS 0BYUaOLLMMICS MHAMBUAYaANbHbIX 3aaHI, NPOEKTOB,

nccnefoBaHuii.
dopMOil NTOroBOr0 KOHTPONA SABMSIETCA

NMEWOLWNMM  TIONOXUTENIbHbIE OUEHKWM 1O BCEM

TECTUPOBaHME 1 BbINO/IHUBLUMM TBOPYECKNE p8.60TbI.

3a4eT. 3a4yeT BLICTABNAETCA CTyAeHTam,

NpakTUYeckMm paboTam, MpPOLIEALLINM

Pe3ynbTaTbl 06y4eHMs
(OCBOEHHbIE YMEHUSI, YCBOEHHbIE 3HAHUST)

dopMbl 1 METOABI KOHTPONSA U
OLIEHKW pe3yibTaToB 06y4YeHNs

YMeThb:

— HasblBaThb: N3yYeHHble BelLiecTBa no
«TPUBNA/ILHON» unv MeXXyHapoHOM
HOMeHKaTypam;

MpoBepka 1 aHa/IN3 MUCbMEHHbIX
AOMaLLIHUX 3afaHniA 1
CaMOCTOATE/IbHbIX PaboT Mo Temam:
«Knaccuukams HeopraHnyYecknx
COeIMHEHWIN 1 UX CBONCTBAY,
«YrNeBOAOPOAbI M X NPUPOAHBIE
NCTOYHUKN», «KKCNopoacoaepKaLLme
OpraH14Yeckre CoeIMHEHUS.

—ONpeaensTb: BaEHTHOCTb W CTENeHb OKUCIEHUS
XUMUYECKUX 371EMEHTOB, TUM XUMMWUYECKOWN CBA3N B
COEMHEHUsX, 3apsf WOHa, MPOCTPaHCTBEHHOE
CTPOEHMe MOJIEKY/, TUM KPUCTUIIMYECKON PeLLeTKM,
—XapaKTep cpefbl B BOAHbLIX PacTBOpax, OKUCUTENb
W BOCCTAHOBWTE/Nb,  HarpaBfeHWe  CMeLleHus
paBHOBECUSA NOZ BIMAHWEM Pa3/IMYHbIX (PAKTOPOB,
—M30Mepbl U FOMOJIONY, MPUHAL/IEXXHOCTb BELLECTB K
pasHbIM Knaccam HeopraHW4YecKux M OpraHnUYeckKmnx
COeMHEHWIA; XapaKTep B3aVIMHOIO B/IMSIHAS aTOMOB
B MOJIeKynax, TUMbl peakumini B HEOPraHUYeCKon U
OpraHN4ecKon XmMmmm,;
—XapaKTepu3oBaThb:
MOJIOXKEHNIO B

S-, p-, d-anemeHTbl MO MX
Mepunoanyeckon cucteme A.U.
MeHgeneeBa;  0o6LWiMe  XMMUYECKMe  CBOMCTBA
MeTa/1/10B,  HEMETa/I/IoB,  OCHOBHbLIX  K/1accoB
HEOPraHWYeCKUX W  OpPraHMYecKUX COeLUHEHWI;
CTPOEHME W CBOMCTBA OPraHWYeCKUX COefUHEHWIA
(yrnesofoposoB, CNUPTOB, (PeHO/OB, aNbAervuios,
KETOHOB, Kap6OHOBbIX KNCNOT, aMWHOB,
aMVHOKWCOT 1 YIN1eBOL0B);

—00DBACHATL: 3aBUCMMOCTb CBOWCTB XUMMWYECKOIO
anemMeHTa W 00pa3oBaHHbIX WM  BeLEeCTB OT
nonoxewnss B [lepuogmyeckoii cucteme O.U.
MeHzeneesa,; 3aBUCUMOCTb CBOICTB
HeopraHM4yeckmx BewectB OT WX cocTaBa MU
CTpOeHUS, npupoay XUMMNYECKOM CBA3N,
3aBMCUMMOCTb CKOPOCTW XWMMUWYECKOW peakuuu OT

OLEHKa 0CBOEHHbIX YMEHWIA B X0€
(hpoHTaILHOrO ONpoca 1 onpoca Mo
VHAVMBUAYabHBIM 33[aHNSIM M0 TEME: «
CTpoeHMe BeLLEecTBa.

MpoBepKa NMCbMEHHbIX JOMALLHUX
3af)aHnit Mo Teme: « XMMUYecKue
peakLmm».

NHavBMAYyanbHbIA U DPOHTA/IbHbIN
OnpocC B X0fe ayAUTOPHbIX 3aHATUIA NO
Teme «OCHOBHbIe NMOHATUSA
OpraHNMYecKon XMMmnn 1 Teopum
CTPOEHUSA OPraHNYeCKMUX COeAMHEHNIN.

OLeHKa 0CBOEHHbIX YMEHWIA B X0€
onpoca Mo UHANBUAYabHbIM
3afaHusM. MpoBepKa NUCbMEHHbIX
AOMaLLHKX 3aAaHui

NHanBnayanbHbIi U HPOHTa/IbHbIN
OMpocC B X0/1e ayANTOPHbIX 3aHATWI
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Pa3NYHbIX (haKTOPOB, PEaKLUMOHHON CrOCO6GHOCTYU

OpraHWYeckMx COEAWMHEHWIA OT  CTPOEHUS  UX
MONEKY;
—BbINOMHATL  XUMUYECKUIA  SKCMEPUMEHT MO

pacrno3HaBaHUI0 BaXKHEALIMX HEOPraHUYecKMx W
OpraHMyecKnx BELLECTB, MOJYYEHUIO KOHKPETHbIX
BELLECTB, OTHOCALUMXCA K W3YYeHHbIM K/accam
COeAVHEHWIA,

—MNPOBOAUTb pacyeTbl MO XUMUYECKUM (hopMyiam v
YPaBHEHUAM peakLuia;

—OCYLLIeCTBNATb CaMOCTOATE/bHbIV MoncK
XMUMUYECKOW  MH(opMauum € MUCMoJb30BaHNEM
pas/IMYHbIX UCTOYHWUKOB (CMIPaBOYHbIX, HAY4YHbIX W
Hay4YHO-MONYNAPHbIX WU3AaHUIA, KOMMNbIOTEPHbIX 6a3
[aHHbIX, pecypcoB VIHTepHeTa); MCNOMb30BaTb
KOMMbIOTEPHbIE  TEXHOMOTUN 419 06paboTKn 1

JKcnepTHas OLeHKa BbINOMHEHHbIX
NabopaTopHbIX N NPaKTUYECKUX paboT

AHanu3 BbINOMHEHNS PacyeToB Ha
HaxoXAeHne OTHOCUTENbHOM
MOJIEKYNIAPHOM Macchbl, onpeaeneHue
MacCOBO [0/ XUMUYECKUX
3/1EMEHTOB B C/IOXXHOM BELLECTBE,
MaccOBOW 10/ PaCTBOPEHHOI O
BELL,ECTBA.

SKcnepTHas OLEHKA BbIMOHEHHbIX
pediepaTBHbIX PabOT, KOHCMEKTOB,
NOTVKO-ANAAKTUYECKMX CTPYKTYP

nepefaunm  XMMUYECKOW  MH(opMaumm un  ee
npeAcTaB/eHNs B PasINyHbIX hopmax;
3HaThb:

— PONb XMUMX B CTECTBO3HAHWW, €€ CBA3b C
APYTUMU eCTECTBEHHBIMW HayKamu, 3HaYeHne B
YK13HM COBPEMEHHOIO 06LLECTBa,;

— Ba)KHENLLME XUMNYECKMNE MOHATUSA: BELLECTBO,
XVIMUYECKWIA 3/1EMEHT, aTOM, MONIEKY/a, Macca
aTOMOB ¥ MOMEKY/1, UOH, pafiviKas, anfioTponums,
HYKWAbI U N30TOMbI, aTOMHbIE S-, p-, d-opbuTanu,
XMMUYeCKas CBSi3b, 3M1EKTPOOTPULATENIbHOCTD,
Ba/IEHTHOCTb, CTENEHb OKWUCNEHNS, TMopAN3aLms
opb6uTaneit, NPoCTPaHCTBEHHOE CTPOEHME MONEKYN,
MO/lb, MO/IIPHas Macca, MO/SIPHbIA 06beM
razoo0bpasHbIX BELLECTB, BELLECTBA MOJIEKY/IIPHOIO
1 HEMOJEKYNSAPHOT O CTPOEHMS, KOMMNEKCHbIE
COeIMHEHWS, AncnepcHble CUCTEMBI, UCTUHHbIE
pacTBOpbI, 3NEKTPONUTUYECKASA AnccoLmanms,
KMCNOTHO-OCHOBHbIE peakLuun B BOAHbIX pacTBOpaXx,
rMAPON3, OKUCNIEHME Y BOCCTAHOB/EHME,
3NeKTPONN3, CKOPOCTb XMMUYECKOI peakumu,
MeXaHU3M peakLmn, KaTanms, TernaoBom ahhekT
peakuuu, sHTaNbnus, TennoTa 06pasoBaHms,
3HTPONKUSA, XMMUYECKOe paBHOBECUE, KOHCTaHTa
paBHOBECWS, YTNEPOAHbINA CKENET, (hyHKLUMOHabHas
rpynna, roMonorus, CTPYKTypHas v
NPOCTPaHCTBEHHAS N30MEPUS, UHAYKTUBHbIN 1
Me30MepHbI 3 deKTbl, 3NeKTPOUA, HYKNeodun,
OCHOBHbIE TWMNbl PeakLuii B HEOPraHNYeCKOo 1
OpraHNYecKon XUMnK;

SKcnepTHast OLEHKA BbIMOHEHHbIX
NOTVKO-ANAAKTUYECKMX CTPYKTYP

(hpOHTa/IbHLIN ONPOC B hopme
XVMUYECKOT O ANKTaHTa
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— OCHOBHbI€ 3aKOHbI XMW 3aKOH COXPaHeHus
MaccChl BeLLLeCTB, 3aKOH NOCTOSAHCTBA CoCcTasa
BewlecTB, MNepuoanyeckunii 3akoH [.1. MeHaeneesa,
3aKoH ["ecca, 3aKoH ABoragpo;

— OCHOBHbIe TEOPUN XUMUWN: CTPOEHWA aToMa,
XVMUYECKON CBSA3M, 3/1EKTPOIUTUYECKOWA
Amccoumaumm, KACIOT U OCHOBaHWIA, CTPOEHNS
OpraHNYecKMX N HEOPraHNYeCKNX COeANHEHWNI
(BK/IHOYAA CTEPEOXUMUID), XUMUYECKYIO KUHETUKY U
XUMUYECKYIO TePMOAUHAMUKY;

— Knaccngukauuio 1 HOMeHKNaTypy
HEOPraHMYecKMX 1 OpraHNYecKnX CoeUHEHWNA;

— MPUPOAHbIE NCTOYHMKN YTNEBOLOPOAOB U
cnocobbl UX NepepaboTKu;

— BEeLLEeCTBa U MaTepuassbl, LLIVPOKO
MCNONb3yeMble B MPAKTUKe: OCHOBHbIE MeTa//bl U
cnnaBbl, FpagvT, KBapLl, MUHepanbHble YA06peHNs,
MUHepabHbIE U OpPraHWYecKmne KUCNOoTbl, LLEnoyn,
aMMMaK, YrneBofopoabl, GeHon, aHWNH, METaHO,
3TaHON, 3TUNEHTINKONb, TNLEPUH, hopManbaerig,
aueTanbAerng, aLueToH, rKo3a, caxaposa,
Kpaxmas, KNeTyaTka, aM1HOKMCNOTbI, GENKY,
MCKYCCTBEHHbIE BOMIOKHA, Kay4yKW, NIacTMacchl,
XMPbI, Mblla 1 MOOLLME CPEACTBa;

NHanBMAayansbHbIA U (PPOHTa/IbHbIN
OnpocC B X0Ofe ayANTOPHbIX 3aHATUIA NO
Teme «OCHOBHbIe NOHATUA U 3aKOHb!
XUMUN,

[MpoBepKa MUCbMEHHbIX AOMALLUHUX
3afaHnii No TeMam: « XMMUYecKne
peakummn», «Bofa. PacTeopsbl.
DNeKTPONNTUYECKas guccoumnaumnsy,
«XNUMUNYECKME peakLnmn».

AHaNn3 NUCbMeHHbIX JOMALLIHNX
3aflaHnin 1 CaMOCTOATENbHBIX paboT Mo
Temam: «Knaccudgukauyms
HEOPraHNYeCKNX COeAUHEHNIA N NX
CBOMCTBa», «YrNeBOLOPOAbI U UX
MPUPOAHBIE UCTOUHUKINY,
«Kuncnopoacoepxatlme opraHuyeckme
COeIMHEHUS».

SKcnepTHas OLEHKA BbIMOHEHHbIX
NOTUKO-ANAAKTUYECKNX CTPYKTYP
Mo Teme: «YTNeBOAOPO/bl U UX
MPVPOAHbIE MCTOYHUKIN»

JKcnepTHas OLEHKa BbINOMHEHHbIX
pedepaTUBHbLIX paboT, KOHCMEKTOB,
NOTNKO-ANAAKTUYECKNX CTPYKTYP,
npe3eHTauui.
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