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Pabouas mporpamma 0011e00pa3oBaTEIBLHOTO MpeaMeTa «XUMUs» pa3padoTaHa Ha OCHOBE:

1. ®denepanbHOTO TOCYIapCTBEHHOTO o0Opa3oBarenbHOro cranmapta (gamee — ®I'OC) COO ¢
y4eToM npukaza Munucrtepctsa npocsenieHust Poccuiickoin @eaeparuu ot 12.08.2022 Ne 732 "O
BHECCHUU M3MEHEHHH B (eiepajbHbII TOCYAapCTBEHHBIH 00pa30BaTEeNbHBIN CTaHIAPT CPEAHETO
obmero o0pa3oBaHMs, YTBEPXKACHHBIA TpuUKazoM MuHHCTEpCTBa O0pa30BaHUA U HAYKH
Poccutickoit deneparuu ot 17 mast 2012 1. Ne 413" (3apeructpuposan 12.09.2022 Ne 70034);

2. IIpuka3z «OO0 ytBepxkaeHun (GenepaibHOM 00pa30BaTENbHOW MPOTrpaMMbl CPEIHETO OOIIEro

oOpazoBanus» ot 18.05.2023 r. Ne371 (3apeructpuponan 12.07.2023 Ne 74228);

3. Ilpumepnas mporpamma o aucuuIuiMHe «Xumus» pazpadorannoin ®I'bBOY IO HPIIO,
yTBepkAEHHON Ha 3acenanuu CoBeTa MO OLIEHKE COJEpKaHUsl U KadyecTBa MPUMEPHBIX paboumx
nporpaMM  00I1€00pa3oBaTeNbHOTO M COIMAIBHO-TYMAHUTAPHOTO  IIUKIOB  CPEIHEro
npodeccuonanbHoro oopazoanus [Iporokon Ne 14 ot «30» Hosi6pst 2022 T

4, ®IroC CIIO 1no cneunanbHoctd  09.02.07  «MHbopmallMOHHBIE  CUCTEMBI U
MIPOrpaMMHUPOBAHKEY, YTBEPXKIEHHOTO MpuKa3oM MuHHUCTEpcTBa 00pa3oBaHUS U HAyKH OT 9
nexabpst 2016 roga Ne 1547 B pea. Ot 03.07.2024r. (3apeructprupoBaH MHUHUCTEPCTBOM IOCTHIINN

Poccwuiickoit @eneparuu 26 nexadpst 2016 r., perucrpanuonubiii Ne 44936).

Opranuzanus-paspadoruuk: ['BIIOY bamxkupckuii arpapHO-TeXHOIOTHUYECKHMA
KOJUIEIK
Pazpabotuuku: IlaiixernuHoB A.A., 3am.qupekropa no YIIP

Hacperaunosa A.P., 3am.qupexropa no O/
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1. O6mas xapakrepucruka padoyeii IporpaMMel 001e06pPa30BATEILHOIO0 MPeAMeTAa
«XumMus»

1.1. Mecto mnpeaMera B CTPYKTYpe OCHOBHOI mnpodeccHOHAJIbHONH 00pa3oBaTeJIbHOI

NpPOrpamMmblI

OO6mieoOpa3oBaTenbHbIl  TPEAMET «Xumus»  SIBISETCS 00s13aTeNTHLHOM YaCThIO
0011e00pa3oBaTeNIbHOTO IUKJIAa 00pa3oBaTeNbHONW mporpamMmbel B cootBerctBuH ¢ PI'OC mo

cneranbHocTH 09.02.07 MHDOpMamoHHbIe CUCTEMBI U TPOrPAMMHUPOBAHHE.

He.]'II/I H IINIAHUPYEMBIC PE3YJIbTAThl OCBOCHHUSA IIPpEAMETA:

1.1.1. Ileaun npeamera

Cogepxanue mnporpaMmbl 00IIe00pa3oBaTeIbHOrO MpeaMeTa «XHUMHs) HampaBlIeHO Ha

JOCTUKEHHE CICIYIONINX [ENeH:

v' chopMHPOBATh IOHUMAHHUE 3aKOHOMEPHOCTEH TIPOTEKAHMsI XUMHUUYECKUX MTPOLIECCOB U SIBJIICHUH B
OKpYKalollle cpene, LEeJOCTHOW HAYYHOM KapTHHBI MUpPA, B3AMMOCBSA3U U B3aMMO3aBUCUMOCTH
€CTECTBEHHBIX HayK;

v/ pasBUTh YMEHHs MMPOBOAUTH PACUETHI M0 XMMHUYECKUM (POpMyJIaM M YPaBHEHHUSIM XUMHYECKHX
peaKIui, INIAHUPOBATh U UHTEPIPETUPOBAT PE3YNIbTAThl XUMUYECKHUX IKCIIEPUMEHTOB,

v’ copMHPOBAaTH HABBLIKM TIPOBEICHUS XHMHYECKHUX OKCIEPUMEHTAJIBHBIX MCCIECIOBAHUN C
coONrofieHreM TMpaBWil  0e30MacHOro  oOpalleHuss C  BelmecTBaMH U J1abopaTOpPHBIM
00opynoBaHUEM;

v/ pa3sBUThL YMEHHUS aHAJIU3UPOBATh, OLEHUBATH, IMPOBEPITh HA JOCTOBEPHOCTL U 0000IIATH
UH(GOPMAIIMI0 XUMHUYECKOTO XapaKTepa U3 pa3IuuHbIX UCTOYHUKOB;

v’ chopMHpPOBaTH YMEHHs TMPOTHO3UPOBATH IOCIIEACTBHSA CBOECH JEATEIBHOCTH M XMMHUYECKHX
MPUPOJIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX ITPOLIECCOB;

v’ copMUpOBaTh MOHMMAHHE 3HAYUMOCTH JOCTHKEHHH XMMHUYECKOH HAyKH W TEXHOJIOTHMH JIJIs

Pa3BUTHSI COLMAIBHOM U IPOU3BOJICTBEHHOM cep.

1.1.2. TIlnanupyemble pe3yJibTAThl OCBOEHHS 001Ie00pPA30BATEJILHOIO TMpeaMeTa B

coorBercTBHH ¢ PI'OC CITIO u Ha ocaoBe PI'OC COO

Ocoboe 3Hauenume mnpeaMer wumeer npu (opmupoBanun u  pazutun  OK  u  IIK



Kon n I[lnannpyemMble pe3yabTaThbl 0CBOEHHS MpeaMeTa
HAHMEHOBaHHUE
(¢popmupyembix OO0mme JAucuMmiinHapHbIe
KOMIIeTCHIM I
OK 01. Beibupars B yacTu TPy10BOIr0 BOCIIUTAHMS - BJAQJETh CHUCTEMOM XHMMHYECKUX  3HAHWH, KOTOpas  BKJIIOYAET:

CHOCOOBI PeIICHHS
3a1a4

PO eCCHOHATBHOI
JeATEIbHOCTH
HPUMEHHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

- eomogHocmb K mpyoy,  OCO3HAHUEe  YEeHHOCMmU
macmepcmaa, mpyoonooue;

- 20MOBHOCMb K AKMUBHOU OesimenbHOCmuU
MEXHON02UYECKOU U COYUANbHOU — HANPABIEeHHOCHIU,

cnocobrocme UHUYUUPOBAMD, NIAHUPOBAMD u
CamocmosmenbHO 8bINOIHAMb MAKYI0 0esIMelbHOCHb,

- uHmepec K pasiudHuIM cgepam npopeccuoHaibHoU
O0esmenbHOCHIU.

OsBnanenue YHHUBEPCATbHBIMU
MMO3HABATENbHBIMH JIEHCTBUAMU:

YV/I.1 6a3zoBble Jloruueckue aeiicTBusI:

y4eOHBIMU

YVI.1.1 CaMOCTOSITEIIBHO (bopMynTupoBaTh U
aKTyalIn3upoBaTh  MpoOJEMy,  paccMaTpHBaTh €€
BCECTOPOHHE;

VYV]I.1.2 ycraHaBiIMBaTh CYIIECTBEHHBIM NMPU3HAK WIN
OCHOBaHMs Ul  CpaBHEHHUs, KiIacCUPUKALUU U
0000IIICHUS;

YV.1.3 ompenensarh menud AesSTEIHLHOCTH, 3a/1aBaTh
IapaMeTpsl ¥ KPUTEPUH UX TOCTUKECHUS;

VYV ]I.1.4 BBISBISTH 3aKOHOMEPHOCTH M IPOTUBOPEYUS B
paccMaTpuBaeMBbIX SIBICHUSX;

VYVJI.1.5 BHOCUTB KOPpPEKTHUBBI B JEATEIbHOCTb,
OLICHMBaTb  COOTBETCTBHE  pE3YJIbTATOB  LIEIAM,
OLICHHUBATh PUCKH MOCIIEJCTBUI IEATEIHHOCTH;

VYV]I.1.6 pa3BuBaTh KpeaTHMBHOE MBINUICHHE IIPH
pelIeHNH )KU3HEHHBIX MTPpo0iIeM

YV/I.2 6a30Bble HCCIEA0BATENbCKHE AeHCTBUS:

YV I 2.1 BIIA/IETh HaBbIKaMU y4eOHo-

OCHOBOIIOJIATAIOIINE MOHATHUS (XMUMHUYECKHM 3JIEMEHT, aTOM, 3JIEKTPOHHAs
oboJtouka atoma, S-, p-, U-3JEKTpPOHHBIE OPOUTAIM aTOMOB, HOH, MOJICKYIIa,
BaJICHTHOCTh, 3JEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCICHUS, XHUMHYECKas
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIA OOBEM, YIJIEPOAHBIA CKEJET,
GbyHKIIMOHAIbHAS TPYIMIa, paguKkai, U30MEpUs, U30MEphl, TOMOJIOTUYECKHI
psiZ, TOMOJIOTH, YIIEBOAOPO/bI, KHUCIOPO/- U a30TCOACPIKAIINE COCTUHEHUS,
OMOJIOTMYECKH aKTHUBHBIC BelIeCTBa (YIJIEBOIBI, KUPBI, OCIKH), MOHOMED,
MOJINMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJICKYJISIPHBIE  COCAMHCHMSI,
KPUCTAJUTMYECKasi peIIeTKa, THIbl XWMHUYECKHX pPEakuui (OKHCIUTEIbHO-
BOCCTAHOBHUTEJIbHBIC, DK30-U IHIAOTEPMHUUYCCKUE, PEaKIMH MOHHOTO OOMEHa),
pacTBOp, SJIEKTPOJMTHI, HEAICKTPOIUTHI, dJIECKTPOJUTHYSCKAS TUCCOIHAITHS,
OKUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW PEAKIMU, XUMUYECKOE
paBHOBECHE), TEOpPUU M 3aKOHBI (TEOpUS  XUMHUYECKOTO  CTPOSHUS
oprannveckux BemecTB A.M. byriepoBa, Teopus DIEKTPOIUTHUECKOM
quccouranuu, nepruoandeckuid 3akoH J.M. MeHneneeBa, 3aKOH COXpaHEHUS
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XUMUH, (PAKTOIOTHUYECKHE
CBEJICHHSI O CBOICTBaX, COCTaBe, MOJyUYeHUU U 0E30MaCHOM HCIOIb30BAHUU
BOXHEHIINX HEOPraHUYECKUX W OPraHMYeCKHMX BEIIeCTB B OBITY W
MPaKTUYECKON AESITEIIbHOCTU YEJI0OBEKa;

- YMETh BBISBISITh XapaKTE€pHbIE NPU3HAKKM M B3aUMOCBS3h HW3YYECHHBIX
MOHSATUM, IPUMEHATh COOTBETCTBYIOIINE TOHATHUS MPU ONKUCAHUM CTPOEHHUS U
CBOMCTB HEOPTaHWYECKUX M OPraHWYECKHUX BEIIECTB W WX IPEBPAIICHHIA,
BBISBISATH  B3aMMOCBS3b  XHMHYECCKUX  3HAHMM C  IOHATHSIMH U
MPEACTABICHUSIMU JIPYTUX €CTECTBEHHOHAYYHBIX MTPEIMETOB;

- yMeTh  WCHOJh30BaTh  HAMMEHOBAaHUS  XHMHYECKUX  COCAMHECHUU
MEXIYHApOAHOTO  COK3a TEOPETHUYECKOM W NPUKIATHOW XUMHH U
TPUBHAJIbHBIE Ha3BaHUS BAKHEUIITNX BEIIECTB (ITHJICH, alleTUJICH, TIINIICPHUH,
deHon, ¢dopmanpaerua, YKCyCHas KUCIOTa, TIWIUH, yrapHblid Tas,
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HCCIIEIOBATEIIbCKOM M MPOEKTHOMU
HaBBIKAMU pa3penieHust Mpooiem;
VYVl 2.6 BbISIBASATh NPUUYUMHHO-CJICACTBEHHBIE CBA3U U
aKTyaJIM3UpOBaTh 3a/layy, BBIJIBUTaTh THUIIOTE3y €€
perieHus, HaXOJIUThb apryMEHTBhI I JOKa3aTelbCTBa
CBOUX YTBEPXICHHH, 3a7]aBaTh MapaMeTpbl U KPUTEPUU
pEIICHNUS;

VYV 2.7 ananu3upoBath NOJYyYEHHBIE B XO/I€ PELICHMUS
3a/1ayd  pe3yNbTaThl, KPUTUYECKH OLICHUBATh MX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX

JACATCIIbHOCTH,

YCIIOBHUSX;
YV 211 ymerb  NEpeHOCUTb  3HAaHUSA B
MI03HABATEIbHYIO u NPaKTHYECKYIO obmactu

KU3ZHEIESITEIIbHOCTH, YMETh UHTETPUPOBATH 3HAHUS W3
Pa3HBIX MPEIMETHBIX 00JIaCTEeH;

VYVJI 2.12 BwlgBuTaTh HOBBIC HJCH,
OpUTHHAJIBHBIC ITOIX0/IbI U PEIICHUS;

M CIIOCOOHOCTH UX HMCHOJIL30BAaHMS B IIO3HABATEILHON U
COLIMAJIBHON MTPaKTHUKE

npearaTh

VIJICKUCIIBIA Ta3, aMMHUaK, TallleHash W3BECTh, HETallleHasl W3BECTh, MMUTHEBAs
colla U JPYTHX), COCTaBIATH (HOPMYJIBI HEOPTAaHMYECKUX U OPTraHUYECKHX

BCILIECTB, YpPaBHEHUS XUMHUYCCKUX PpEAKIUH, OOBSACHATh HX CMBICI;
MMOATBEPKIATH XapaKTepHbIC XUMHYECKHE CBOMCTBA BEILLECTB
COOTBETCTBYIOIIMMH SKCIEPUMEHTAMH M 3aMHUCSAIMH YPABHEHUU XUMHYECKUX
peakiuii;

- YMETh YCTAHABIMBAThH MPUHAJIC)KHOCTh HM3YUYCHHBIX HEOPraHUYECKUX H
OPraHUYECKHX BEIIECTB K ONPEAECICHHBIM KJIACCaM M TPYIIaM COECIMHEHU,
XapakTepu30BaTh HX COCTAB W BAXKHEWIIIME CBOWMCTBA; OMPEACNISATh BHUIBI
XUMHUYECKUX CBsA3eH (KOBaJICHTHAs, MOHHAsS, METAJUTMYECKas, BOIOPOIHAs),
THIIBl KPUCTAJUTMYECKUX PEHIETOK BEIIECTB; KIACCU(DUIIMPOBATh XMMHUYECKUE

peaxkuuu;
- BJAJEHUE OCHOBHBIMH METOJAaMU HAy4YHOIO II03HAHUS BEILECTB H
XUMUYECKUX  sBIICHWHA  (HaOMOJeHHWe,  HM3MEpPEeHHe,  OKCIECPUMEHT,
MOJIETTMPOBAHMUE);

- BJaAETb CUCTEMOM XUMHUYECKHX 3HAHMM, KOTOpas  BKIIIOYAET:

OCHOBOIIOJararomue 1mmoHATHUA (I[OHOJ'IHI/ITCJ'IBHO K CHUCTEME ITOHATHI 0a30BOI0

YPOBHSI) - H30TOINBI, OCHOBHOE M BO30Y)XICHHOE COCTOSHHE aTOMa,
ruOpuau3ams aTOMHBIX opouTanel, xumuyeckas cszb ("&F " u "", kpaTHbIe
CBA3M), MOJSIpHAs KOHLEHTpalus, CTPYKTypHas Qopmyaa, H30MepHUs

(cTpyKTypHasi, reoMeTpuyeckast (LHUC-TpPAHC-U30MEpHs), TUIBI XUMHYECKUX
peakiuii (roMo- U TeTepOoreHHble, 0OpaTHMble U HEOOpAaTUMBIE), PACTBOPHI
(MCTUHHBIE,  JTUCIIEPCHBIE  CUCTEMbI),  KPHCTAUIOTHAPAThl,  CTEMEHb
JUCCOLIMAIINY, OJJIEKTPOJIU3, KPEKUHI, PU(POPMHUHT); TEOPUH M 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PDEHUECKHE 3HAHMsA, JIEKalMe B OCHOBE
NOHMMAaHUS TPUYUHHOCTH U CHUCTEMHOCTH  XMUMHYECKHMX  SIBIICHUH,
COBPEMEHHBIE IIPEACTABIEHUS O CTPOEHUM BEIIECTBA HA aATOMHOM,
MOJIEKYJISIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSIX; IPEJICTABICHUS O MEXaHU3MaxX
XUMHUYECKHUX peaxkuui, TEPMOJNHAMHYECKHUX U KHUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHHUS, O XMMHYECKOM PaBHOBECHH, AUCIIEPCHBIX
cucreMax, (pakTosornyeckue CBEICHUS O CBOMCTBAX, COCTaBe, MOJMYYCHUU U
0€30MacHOM HCIIOJIb30BAaHUM BAXKHEHIINX HEOPraHWYECKUX W OPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOHN JEATEIbHOCTH YeI0BeKa; OOIMIMX HAyYHBIX
MPUHITAIIAX XUMHYECKOTO TIPOU3BOJICTBA (HAa MpUMEpE MPOU3BOACTBA CEPHOU
KHCJIOTHl, aMMHUAKa, METaHoJIa, IepepaboTKu HedTH);




BIQJIETh ~ CHUCTEMOM  XHMMHYECKMX  3HAHMHA,  KOTOpas  BKJIIOYaET:
OCHOBOIIOJIATral0IMeE MOHATHUS (JOMOJIHUTEIBHO K CUCTEME NOHATUH 0a30BOT0O
YpOBHSI) - H30TOIBI, OCHOBHOE U BO30YXIEHHOE COCTOSHHE aToMa,
ruOpuau3ays aTOMHBIX opOuTanel, xumudeckas cBsa3b (" @ " u "", KpaTHbIe
CBs3M), MOJSIpHAas KOHLIEHTpalUs, CTPYKTypHas ¢opmyna, H30Mepus
(cTpykTypHas, reomeTpuueckas (LHC-TPAHC-U30MEPHs), THUIbl XUMHUYECKUX
peaknuii (roMo- M TeTepOreHHbIe, OOpaTUMble U HEOOpaTUMBIE), PACTBOPHI
(MCTHHHBIE,  JIUCIEPCHBIE  CUCTEMBI),  KPUCTAJUIOTMAPATBI,  CTENEHb
JTUCCOLIMAIINY, OJJIEKTPOJIU3, KPEKUHI, PUGOPMUHT); TEOPUH U 3aKOHBI,
3aKOHOMEPHOCTH, MMPOBO33PEHUECKHE 3HAHMs, JIeKAllue B  OCHOBE
MOHUMAaHUSA TPUYUHHOCTH U  CUCTEMHOCTH  XUMHUYECKHX  SIBJICHUI,
COBPEMEHHbIE MpPEACTAaBIEHUS O CTPOCHHMU BEUIECTBA HAa AaTOMHOM,
MOJICKYJISIPHOM M HaJIMOJIEKYJIIPHOM YPOBHSX; IPEICTABICHUS O MEXaHU3MaxX
XUMHUYECKUX peakuui, TEPMOJUHAMHYECKUX u KHHETUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, 0 XUMUYECKOM PaBHOBECHH, TUCTIEPCHBIX
cucTemax, (pakTOJIOrM4ecKHe CBEAECHMSI O CBOMCTBAX, COCTABE, MOJIYYEHUH U
0€30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX HEOPraHWYECKUX W OPraHMYECKUX
BELIECTB B OBITY U MPAKTUYECKON JEATEIBHOCTH YE€JIOBEKA; OOIIMX HAay4YHBIX
INPUHIUIAX XUMHYECKOro MPOU3BOCTBA (HA MpUMepe MPOU3BOJCTBA CEPHOM
KHMCJIOTBI, aMMHUaKa, MEeTaHoJa, epepadoTKu HEPTH);

- YMeThb HPOBOJUTH PACUYEThl MO XUMHUYECKUM (opMysiaM M ypaBHEHUSM
XUMHUYECKHX peakUuil C HUCIHOJIb30BaHUMEM (HU3MUYECKUX BEIMYMH (Macchl,
o0beMa Tra3oB, KOJMYECTBAa BEIECTBA), XapaKTEPU3YIOIIMX BelIeCTBa C
KOJIMYECTBEHHOW CTOPOHBI: pacueThl MO0 HaXO0XKJIEHUI0 XUMUYECKOW (OpMYJIbI
BEIIECTBA; pacueThl Macchl (0ObeMa, KOJIMYEeCTBAa BEILIECTBA) IPOIYKTa
peaxkiuu, €ciIM OJHO W3 MCXOJHBIX BEIIECTB JaHO B BHUJE pacTBOpa C
ONPEICIEHHON MacCOBOM [I0JIEH DPACTBOPEHHOIO BEIIECTBA WM JIaHO B
n30bITKE (MMEET MPUMECH); pacueThl MAaCCOBOM MM O0BEMHON JOJIH BBIXOJA
IOPOAYKTa pEaKLMH; pacyeThl TEeIIoBoro s¢@dexra peaxiuil, 0OBEMHBIX
OTHOIIICHUH T'a30B;

- YMETb BBIABIATh XapaKTEpHbIE IPU3HAKK W B3aUMOCBSI3b M3YyYEHHBIX
MOHSTHUH, MPUMEHATH COOTBETCTBYIOIINE OHATHS MPU ONMUCAHUU CTPOCHUS U
CBOICTB HEOPraHMYECKUX M OPraHMYECKUX BELIECTB M HX MPEBPALLEHUM;
BBISIBJISITH ~ B3aMMOCBS3b ~ XMMMUYECKHX  3HAHUH € MOHATHSAMH U
IPEJICTaBICHUAMHU IPYTUX MPEIMETOB I 060Jiee 0CO3HAHHOTO MOHUMAaHUS U
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OOBSICHEHUSI CYLIHOCTH MAaTe€pHaJbHOIO €IMHCTBA MHPA; MCIIOJIb30BaTh
CHUCTEMHBIE XWUMHYECKHE 3HAHUS M OOBSCHEHUS M IPOrHO3UPOBAHHS
SBJICHUH, MIMEIOLNX €CTECTBEHHOHAYUHYIO IIPUPOLLY;

- yMeTh MHCHOJIb30BaThb HAUMEHOBAHMUS  XMMUYECKUX  COECIUHEHHM
MEXIYHApPOJAHOTO COK3a TEOPETUYECKOM M NPUKIAJHOW XUMHHM H
TPUBUAIbHBIE Ha3BaHUs BEUIECTB, OTHOCAIIMXCS K H3YYEHHBIM KiaccaM
OpPraHWYECKHUX U HEOPraHMYECKHX COEIMHEHH; UCIIO0JIb30BaTh XMMHUYECKYIO
CUMBOJHMKY JUIi  COCTaBIeHHMS (OpPMYJT  HEOPraHMYECKUX  BEILIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpPHYTHIX, COKPAILEHHBIX M CKEJIETHBIX)
(GopMysl OpPraHMYECKHX BEILECTB; COCTABJIATH YPABHEHMS] XUMHYECKUX
peakuMii U pacKphlBaTh HUX CYIIHOCTb: OKUCJIUTEIbHO-BOCCTaHOBHUTEIbHBIX
peaKuii MOCPEICTBOM COCTABJICHHUS DJIEKTPOHHOTO OajaHca ITHUX peakiuil;
peakuuii MOHHOro oOMeHa IMyTeM COCTaBJICHHS UX IOJIHBIX M COKpAIIEHHBIX
MOHHBIX YpaBHEHUH; peakUUil TUAPOIN3a, PEaKIUi KOMIUIEKCOOOpa30BaHUS
(Ha TpuMepe THIPOKCOKOMIUIEKCOB IIMHKA M aIIOMHHUSA); MOATBEPKIATh
XapakTepHble  XHMUYECKHE  CBOMCTBA  BELIECTB  COOTBETCTBYIOLIUMU
HKCIEPUMEHTAMU U 3aIIUCSIMH YPAaBHEHUH XUMUYECKUX peaKIuii;

- YMeTh KJIacCU(UIMPOBATH HEOPTaHUYECKHE W OPraHWYECKHE BEUIeCTBA U
XMMUYECKHE PEaKLUH, CaMOCTOSTENIbHO BbIOMPAaTh OCHOBAaHUS M KPUTEPHUU
JUIsL Kinaccu(UKalM HU3ydaeMblX XHMHUYECKUX OOBEKTOB; XapaKTepU30BaTh
COCTaB M Ba)KHEWIINE CBOMCTBA BEIIECTB, IPUHAUICKAIINX K ONPENEICHHBIM
KJlaccaM U TpYIIaM COEIMHEHUH (IIPOCThI€ BEIIECTBA, OKCHU/bI, THAPOKCUIDI,
COJIM; YTJEBOJOPOIbI, MPOCThIe APUPBI, CHUPTHI, (PEHOIBI, aAIbJETUBI,
KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIOKHbBIE IPUPDI, )KUPBI, YTIEBObI, AMHUHBI,
aAMMHOKHCIIOTBI, OEJIKM); MPUMEHATh 3HaHUS O COCTaBE M CBOWCTBAX BEIECTB
JUTS SKCIIEPUMEHTAIbHON IPOBEPKHU TMIIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEN
IIPOTEKAaHNUs XMMHMUYECKHUX PEaKIMUHd W MPOTHO3UPOBAHUS BO3MOXKHOCTEM HX
OCYILIECTBIICHUS;

- YMETh INOATBEPXKJAaTh Ha KOHKPETHBIX NPUMEPAX XapakTep 3aBHCHUMOCTH
PEaKIMOHHON CIIOCOOHOCTH OpraHMYECKHX COEJAMHEHUN OT KpaTHOCTH U THIIA
KoBaJIeHTHOH cBsizu ("0 " u ""), B3aMMHOTO BIMSHUS aTOMOB U TPYII aTOMOB
B MOJIEKYJIaxX; a TaK’Ke OT OCOOCHHOCTEH peaan3aluy pa3InyHbIX MEXaHU3MOB
IIPOTEKAHUS PEAKLUi;

- YMETh XapaKTepHU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB (B OCHOBHOM U
B030Y)KJICHHOM COCTOSIHWM) U MIOHOB XUMHYECKUX 3JIeMeHTOB 1 - 4 meprosoB
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[Tepuoanueckoit cucremsl [I.1. MenneneeBa u X BaJICHTHbIE BO3MOKHOCTH,
ucnonb3ys noustus "s", "p", "d-snexkTpoHHBIE" OpPOUTANHM, dHEPreTHUYECKHUE
YPOBHH; OOBSACHATh 3aKOHOMEPHOCTH HM3MCHEHHS CBOWCTB XHUMHYECKHX

9JICMCHTOB U O6p&3yeMBIX HUMHn COC,Z[I/IHCHI/Iﬁ I10 n€proaaM M Irpymiiam;

OK 02.
Hcnons3oBathb
COBpPEMEHHbIE
CpEeJICTBA ITOUCKA,
aHaJv3a u
WHTEPIpPETAIAN
uHpopmanuu u
uH(POPMAILIOHHbIE
TEXHOJIOTHH IS
BBITIOJTHEHHUS 33124
poheCCHOHATTLHON
JeSITeTbHOCTH

B obaracmu yennocmu nayuHo2o no3HaHuA:
-cghopmuposannocmo MUPOBO33PEHUS,
COOMBEMCMBYIOWE20 COBPEMEHHOMY VPOBHIO PA3BUMUSL
HayKu u 00uwjecmeeHHou Npakmuku, OCHOBAHHO20 HA
ouanoze  Kyabmyp, CHOCOOCMEYIOWe20  OCO3HAHUIO
€80e20 Mecma 6 NOUKYIbIMYPHOM MUpe;

- COBepueHCMB08anUe S3bIKOGOU U  YUMAMENbCKO
KYIbMypsl KAK Ccpeocmea 83aumMoOeticmeus mexncoy
JI00bMU U NOSHAHUSA MUPA;

- OCO3HaHUe YEHHOCMU HAYYHOU  OesmelbHOCHU,
20MOBHOCHb ocyuecmensimo NPOEKMHYIO u
UCC1e008amMeNbCKYI0 0esIMeIbHOCHb UHOUBUOYATLHO U 8
epynne.

Osnagenue YHHUBEPCAITbHBIMU y4eOHBIMH

M03HABATENbHBIMU JAEHCTBUSMHU:

YV . 3 pabota c uapopmarmeit:

VYV 3.1 B1ageTb HaBbIKAMHU MOJY4YeHUs MH(OPMALIUH
W3 HWCTOYHUKOB DAa3HBIX THIIOB, CaMOCTOSITEILHO
OCYILECTBJIATh TIOMCK, AaHaJIM3, CHUCTEMaTH3alMI0 U
UHTEpHpeTanuio HH(GOpMAIMM Ppa3IUYHBIX BUIOB U
(dhopm npeacTaBIeHuUs;

VYV]I 3.2 co3naBaTh TEKCTHI B pa3IMYHbIX (opmarax c
y4eTOM  Ha3zHaueHuss uHbopMallMd U LIEJIEeBOM
ayJIUTOPHH, BBIOHpast ONTUMAJIbHYIO bopmy
MIpe/ICTaBICHUS] U BU3YalIU3alliH;

YVY]JI 3.3 oueHuBaTh AOCTOBEPHOCTH, JIETHTUMHOCTH
nH(pOpMalnY, €€ COOTBETCTBHE MPABOBLIM U MOPAJIbHO-
ATHYECKUM HOPMaM;

VYV]I 3.4 ucnonb3oBarh CpeAcTBa WHPOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTMH B pEIICHUH
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aIl[HOHHBIX

- YMETb [IJIAHUPOBATH U BBINOIHATH XUMUYECKUM SKCIIEPUMEHT (IIPEBPALICHUS
OpPraHMYECKHUX BEUICCTB IIPH HArPEBAHMH, IIOJIyYCHHE JTUIICHA M U3y4CHHE
€ro CBONCTB, Ka4ECTBCHHBIC PEaKLMM Ha alIbJETHUIbl, KpaxMajl, YKCYCHYIO
KUCJIOTY; JeHaTypalus OelKOB NMPH HarpeBaHUM, IIBETHBIC PEAKIMH OCIIKOB,
IIPOBOJIUTH PEAKI[MM HOHHOTO 0OMEHa, ONPEAEIATh CPely BOAHBIX PACTBOPOB,
Ka4eCTBEHHBIE pPEaKIWW Ha Cyibdar-, KapOOHAT- W XJIOPHI-aHUOHBI, Ha
KAaTHOH aMMOHMUS; PEIaTh SKCIIEPUMEHTAIbHbIC 3aJa4u 110 TeMaM "Meraibl”
u "Hemeramibl") B COOTBETCTBUU € MpaBUJIAMHM TEXHUKH 0€30IaCHOCTH IpU
oOpaleHny ¢ BEIECTBAMH U JIAOOPATOPHBIM 000PYZIOBAHHEM; MPEACTABIIAT
pe3yabTaThl XMMHUYECKOIO SKCIepUMeHTa B (opMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIMX pPEaKUUid M (OPMYJIHMPOBATH BBIBOJBI HA OCHOBE 3THX
pE3yIbTATOB;

- YMETb aHAJIU3UPOBATh XUMHUECKYIO MH(OPMAIHIO, TOIY4aeMyt0 U3 Pa3HbIX
MCTOYHUKOB (CPEJCTB MAacCOBOW MH(pOpMaLnH, ceTh HTEpHET U pyTHe);

- BJIAJETh CHUCTEMOM 3HAHMH O METOJAaX HAay4YHOIO IIO3HAHUS SBJICHUU
IIPUPOJIbI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX M YMEHMSAMHU IPHUMEHATH
T 3HAHUA I[PU DKCIEPUMEHTAIBHOM MHCCIEJOBAaHUU BEIIECTB W A
OOBSICHEHUS ~XUMHUYECKUX  SIBICHHM, HMEIOIMX MECTO0 B  HpPUPOAE
MIPAKTHYECKON JAESTENBHOCTH YEJIOBEKA U B [IOBCETHEBHOM JKU3HY;

- yMeTb NPOBOJUTH pacueThl MO XUMHUYECKUM (opMylIaM M ypaBHEHUSIM

XUMHNUYECCKUX peaKIlI/Iﬁ C HCIIOJIb30BAaHUEM (1)I/IBI/I‘~ICCKI/IX BCJIIMYHMH,
XapaKTepU3YIOIUX BELIECTBa C KOJMYECTBEHHOM CTOPOHBI: Macchl, o0bema
(HopManbHbIE yCIIOBHS) TIa30B, KOJMYECTBA BEIIECTBA; HCIIOJIb30BaTh

CHUCTEMHbIE XWMHMUYECKHE 3HAHUS [JISl MPUHSATHS PEUICHUNM B KOHKPETHBIX
KU3HCHHBIX CUTYaIIUSX, CBI3aHHBIX C BEMIECTBAMHU U X TPUMEHEHUEM;

- yMETb CaMOCTOSITENbHO IUIAHUPOBaTb W  MPOBOJUTH  XUMHYECKHA
OKCIIEPUMEHT (TIOJIyYeHHWE ¥ HM3yYeHHE CBOWCTB HEOPraHUYECKHX U
OpraHWYECKHUX BEIIECTB, KAUECTBEHHBIC PEAKIIUU YTIIEBOJOPOJAOB PA3TUIHBIX
KJIACCOB W  KUCJIOPOJICOJIEPXKAIUX  OPraHMYECKUX  BEUIECTB, pPELICHUE
SKCIIEPUMEHTAIBHBIX  337a4 10  PACMO3HABAHWIO  HEOPraHMYECKUX U
OpPraHMYECKUX BEIECTB) ¢ COOMIOACHHEM MPaBH 0€30MacHOro oOpalieHus ¢
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3a1a4 ¢ COONIOJIcHHEM TpeOOBaHUN APrOHOMUKH,
TEXHUKU 0€30MaCHOCTH, TUTHEHBI, pECYpCcOCOepeKeHHUS,
MPaBOBBIX M 3THUYECKUX HOPM, HOPM HMH(OOPMAITMOHHON
0e30IaCHOCTH;

YV ]I 3.5 BnageTh HaBbIKaMU PacIiO3HABAHUS U 3AIUTHI
uHpopmanuu, THGOPMAITMOHHOK 0€30IacHOCTH
JINYHOCTH

BEIIECTBAMM U Ja0OpaTOpHbIM 00OpyJOBaHUEM, (GOPMYIMPOBATH LEIH
UCCIICIOBAHMS,  MPENOCTaBIATh B  pa3aMYHOM  (QopMe  pe3ysbTaThl
JKCIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTD;

- YMETh OCYILIECTBIISATh LIEJICHANPABICHHBINA MOMCK XMMUYECKON HH(pOpMAINN
B PA3JIMYHbIX UCTOYHUKAX (Hay4yHas U yueOHO-HayuyHas JIMTepaTypa, CpeacTBa
MaccoBoil  umH(popManmu, ceTb VIHTepHET W JApyrue), KPUTUYECKH
aHAJIM3UpPOBaTh XUMHUYECKYI0 MH(poOpManuio, 1nepepadbarbiBaTh €€ U
WCIIOJIb30BaTh B COOTBETCTBUH C MMOCTABICHHOW y4eOHOM 3a/1a4eii;

OK 04. D¢ddextuBHO
B3aUMO/ICHCTBOBATh
U paboTaTh B
KOJIJICKTHBE U
KOMaH/1e

-20MOGHOCMb K CAMOPA36UMUI0, CAMOCMOAMENbHOCIU
U camoonpeoeneHuio;

-061a0eHue  HABbIKAMU  YYeOHO-UCCIe008aMmeNbCKOl,
NPOEKMHOU U COYUANLHOU OesIMeNbHOCIU,

OBnageHue  yHHUBEpPCAJbHBIMU  KOMMYHUKAaTUBHBIMU
JNEUCTBUAMMU:

YKJ/I.2 coBMecTHas 1eATeIbHOCTD:

YK/ 2.1 noHMMaTh W HUCHOJB30BaTh MPEUMYIIECCTBA
KOMaHJHO! U MHAUBHUAYaAJIbHON paboThI;

YK/ 2.3 npuHuUMaTh LEIH COBMECTHOW JESTEIbHOCTH,
OpPraHM30BBIBATh U KOOPAMHHPOBATH JAECUCTBUS IO €€
JOCTHKEHUIO: COCTaBIISITh IUIaH JeNCTBUH,
pacnpenenartb poiau € Y4YeTOM MHEHHH Y4YacCTHUKOB
00CyX/1aTh pe3yIbTaThl COBMECTHON paboThI;

VK]l 2.6 KOOpAWHHMPOBAaTH W BHINOJHATH paboTy B
YCIIOBHSIX peanbHOro, BUPTYaJIbHOTO u
KOMOHWHUPOBAaHHOT'O B3aUMOJICUCTBHS;

YKJ 2.7 ocymecTBIsITh TMO3UTHBHOE CTPATETHYECKOE
MIOBEJICHUE B PA3JIMYHBIX CUTyalUsX, MPOSBIATH
TBOPUYECTBO U BOOOpaKE€HUE, ObITh MHUIIMATUBHBIM.
YP/1.4 npunsiTue ceds M APYrux JIOAeH:

YPJl 4.2 nmpuHUMATh MOTHBBI M apryMEHTHI APYTHX
JIOJIEH TIPU aHaJIN3€e Pe3yIbTaTOB JAEATEIbHOCTH;

VYPJI 4.3 nmpusHaBaThb CBO€ MPaBO M MpPaBO APYrHX
JIIOZICH Ha OIIMOKY;

VYP]1 4.4 pa3BuBaTh cCIOCOOHOCTH MOHUMATh MU C
MO3UIUH JIPYTOro YeJI0BeKa.

- YMETH IIJIAHUPOBATH U BBINOJIHATh XUMUYECKUM SKCIIEPUMEHT (IIPEBPALICHUS
OpPraHMYECKHUX BEILECTB IPU HArpeBaHUH, MOJTY4YEHUE 3TUJICHA U H3y4deHHE
€ro CBOWCTB, Ka4ECTBEHHBIE pPEaKLMM Ha allbJeTH[bl, Kpaxmaj, YKCYCHYIO
KUCJIOTY; JIeHaTypalus OelKOB IpH HarpeBaHUM, LIBETHbIE PEAKIMU OEINIKOB,;
MIPOBOJIUTH PEAKIIMH HOHHOTO 0OMEHA, ONPEAEIISATh CPENY BOJAHBIX PACTBOPOB,
Ka4eCTBEHHBIE pPEaKIWu Ha Cyibdar-, KapOOHAT- W XJOPHI-aHUOHBI, Ha
KaTHOH aMMOHHUS; pellaTh HKCIIEpUMEHTaIbHbIE 3aJa4u 110 TeMaM "Metaibl"
u "Hemeramibl'") B COOTBETCTBUU C NMpaBHJIAMH TEXHHKH 0€30IaCHOCTH IPU
oOpallleHnH C BeIlecTBaMH U Ja00paTOPHBIM 000PYIOBAHUEM; MPEICTABIATH
pe3yabTaThl XMMHUYECKOIO HSKCIepUMEHTa B (opMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIUX peakuuid U (QOpMyIMpOBaTH BBIBOJAbI HAa OCHOBE AITHUX

pE3YyIbTATOB;
-yMETb  CaMOCTOSITEJIbHO  IUIAHUPOBaTb U TMPOBOJAUTH  XUMHUYECKUI
OKCIIEPUMEHT  (IIOJy4eHHE M U3yYEHHE CBOMCTB HEOPraHUYECKHX H

OpraHN4YCCKUX BCIICCTB, KAYCCTBCHHBIC PCAKIINU YTJICBOJOPOAOB Pa3IMIYHBIX
KJIaCCOB M  KHCIIOPOJCOAEPXKAIIMX OPraHWYeCKHX BEIIECTB, pEIICHHE
OKCIIEPUMEHTAIBHBIX ~ 3a/lad [0  pacllO3HABaHUIO HEOPTaHMYECKUX U
OpPraHMYECKUX BEILECTB) C COOIMIOAEHUEM IPaBHJ 0€30MacHOro oOpalleHus ¢
BEIlECTBAaMH U Ja0OpaTOpHBIM 00OpyAOBaHUEM, (OPMYIUPOBATH LIEIU
UCCJICIOBAaHMsI,  TMPEJOCTABISITh B Pa3IMYHOM  QopMe  pe3yibTaThl
OKCIICPUMCHTA, AaHAJIM3UPOBATH U OLICHUBATE UX JOCTOBCPHOCTD,
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OK 07.

- chopmuposanHocmv  IKONO2UHECKOU  KYIbmypbl, | - CPOPMUPOBATH IPEJCTABICHUI: O MaTepHaIbHOM €AWHCTBE MHUPA,
CopneiicTBoBaTH NOHUMAHUe GIUAHUSA COYUANbHO-IKOHOMUYECKUX | 3aKOHOMEPHOCTSX U ITO3HABAEMOCTHU SIBJICHUU IPUPOJBI; O MECTE U 3HAYECHUU
COXPaHEHHUIO npoyecco8 HA COCMOsAHUe NPUPOOHOU U COYUANbHOU | XUMHUU B CHCTEME €CTECTBEHHBIX HAYK U €€ POJIM B 00ECIICUCHUH YCTOWYHBOTO
OKpY>KaromIei cpeowl, OCO3HaHUe 27100a1bHO20 Xapakmepa | pa3BUTHSL ~ 4YEJIOBEYECTBA: B PEIICHUH  TIPOOJEM  DKOJIOTUYECKOM,
cpensl, 9KON02UUECKUX NpooIem, SHEPreTHUECKON U MUIIEBOH 0€301IaCHOCTH, B PA3BUTHU MEJIMUIIMHEI, CO3/TaHUU
pecypcocOepexeHn - NIaHuposaHue U ocywjecmeneHue Oelcmeuti 6 | HOBBIX ~MaTepHalioB, HOBBIX HMCTOYHMKOB DHEPrHM, B OOCCIICUCHUHU
10, IPUMEHSITh OKpyJicaiowelti  cpede HA  OCHOGe 3HAHUA  Yejell | PAlMOHAILHOTO MPUPOAOINOIL30BaHUs, B (DOPMUPOBAHUNA MHUPOBO33PEHUS U
3HaHUS 00 YCMOUYUBO20 PA3BUMUSL YETI0BEeUEeCMBA, o0mield KyJIbTyphl UEIOBEKa, a TaKXKe OKOJIOTHYECKH OOOCHOBAHHOTO
W3MEHEHUHU aKmueHoe Henpusmue Oelucmeull, NPUHOCAWUX 6ped | OTHOIIECHUS K CBOEMY 3JI0POBBIO U IIPUPOTHOM Cpee;
KJIMMATa, IPUHLIMIIBL | OKpYdHcaroujeli cpeoe; - yMeTh COOJIOJIaTh IpaBUia SKOJOTUYECKH IEJIECO00Pa3HOTO MOBEICHUS B
OCpEeKITMBOTO - yMeHue  NPOSHO3UPOBANb HebnazonpuamHuvle | OBITY U TPYAOBOM JESITENBHOCTH B LIEISIX COXPAaHEHUS CBOETrO 3/J0pPOBbI U
MIPOU3BOCTBA, 9KoN02UYeCcKUe nOC1e0Cmaust NpeonpuHuUMaemMvlx | OKpPYXKaroled NPUPOAHOW CpPElbl; YYUTHIBATh OINACHOCTh BO3JECHCTBHS Ha
3¢ pexTruBHO oeticmeutl, npedomspauams ux, J)KUBBIE OpPraHU3Mbl OINPEJCICHHBIX BEIIECTB, MOHUMAs CMBICI IOKa3aTes
JICCTBOBATH B - pacwupenue Onvima 0esamelbHOCMU IKOJI02UYeCcKOU | TIPEAeIbHON JOMYCTUMON KOHIICHTPAIUH;
Ype3BbIYATHBIX HANpaeIeHHoCmu; - YMEThb [POTHO3UPOBATh, AHAIU3UPOBATH M OLEHUBATH C MO3ULUI
CUTYyalUsIX - 0811a0€eHUe HABLIKAMU YUeOHO-UCCe008aAMENbCKO, IKOJIOTHUYECKON 0€30MacHOCTH TMOCIEACTBHS OBITOBOM M TPOHM3BOJCTBEHHOM

NPOEKMHOU U COYUANbHOU OesIMENbHOCMU, JIeATEIILHOCTH YEJIOBEKA, CBA3AHHOM C repepaboTKOM BEIIECTB; HCIIOIb30BATh

YV/I.1 6a30Bble JIOTHYECKHE JAeHCTBHSL: MOJIyYEHHBIE 3HAHWUS [UIS TMPUHATHS TPAMOTHBIX peUIeHH mnpolieM B

VVI 1.1 camocTosTensHo  (GOpPMyIHMpOBaTh M | CHTYalHsX, CBSI3aHHBIX C XUMHEH;

aKTyaJIu3MpoBaTh MHPoOIIEMy, paccMaTpHBaTh €€ BCE | -~ YMEThb OCO3HAaBaTh OIMACHOCTh BO3JICHCTBUSI HA JKHUBBIE OPraHU3MBI

CTOPOHHE; ONpPENETICHHBIX BEIIECTB, MOHMMAasi CMBICI TOKa3aTels MpeaeibHOU

YYZ[ 1.2 YCTaHaBJIMBATh CYH.[GCTBCHHBIFI MPU3HAK WIIH JlOHyCTHMOfI KOHILICHTpAllMH, U IOJICHATH HA IpUMEpax CIIOCOOBI YMCHBILICHUS

OCHOBaHMS JJISI CPAaBHEHMSI, KIIacCU(PUKAIIIU 1 Y MPEIOTBPALLECHHS UX BPEAHOTO BO3ACHCTBHUS HA OPTaHU3M YEIIOBEKA.

0000IIIeHMS;

YV 1.3 ompenensith LeAH OeSTEIBHOCTH, 3a7aBaTh

rapamMeTpbl U KPUTEPUHU UX JOCTHKECHHUS;

VYV]I 1.4 BBIABIATH 3aKOHOMEPHOCTH U IPOTHUBOPEYUS B

paccMaTpUBaEMBbIX SIBICHUSAX
K 11.2. YVY/.1 0a30oBble JIOTHYECKHE TeHCTBUS:

[TpoextupoBats 6azy
JTAHHBIX Ha OCHOBE
aHaJn3a npeMeTHON
o0nacTH.

YV.1.1 CaMOCTOSITEIIBHO (dhopmyapoBaTh u
aKTyaJU3UpoBaTh  MpoOJeMy,  paccMmarpuBaTh  €e
BCECTOPOHHE;

YV /.1.2 ycraHaBiuBaTh CyIIECTBEHHBIA MPU3HAK WU
OCHOBaHMs Ul  CpaBHEHHUs, KiIacCUPHUKALUU U
0000IIIEeHMST;

- YMCTb BBIABIIATHL XapaKTCPHBIC IMPU3HAKK W B3aWMOCBA3b H3YUCHHBIX
HOHHTI/If/i, MPUMCHATE COOTBETCTBYIOIIHE MMOHATUA IIPU OIMMCAHUH CTPOCHUA U
CBOICTB HCOPraHNMYCCKUX U OPraHUYCCKUX BCIICCTB U HUX HpeBpaH.[eHPIfI;
BBIBJIATH B3anMOCBA3b XUMHNYCCKHUX 3HAHUH C INOHATHUAMUAU u
MpEACTABICHUAMU JAPYTUX €CTCCTBCHHOHAYYHBIX ITPEAMETOB,

- YMCTh IUIAaHUPOBATH U BBITMIOJIHATH XUMHUYCSCKHUH OKCIICPUMCHT (HpCBpaH_ICHI/IH
OpraHN4YCCKUX BCIICCTB IPHW HArp€BaHWH, IMOJIYYCHHEC OTHIJICHA U HU3YUCHHC
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VYV.1.3 omnpeaenars Lelud AESATEILHOCTH, 3a]1aBaTh
napaMeTpbl U KPUTEPUH UX JTOCTHKCHUS;

VYV ]I.1.4 BbISBIATH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B
paccMaTpUBaEeMbIX SIBICHUSX;

VYV/.1.5 BHOCHUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHUBATb  COOTBETCTBHE  PE3YyJbTAaTOB  LEJSIM,
OLICHUBATh PUCKHU MOCIICJCTBUI IEATEIHHOCTH;

YK/I.2 coBMecTHaA 1eATEIbHOCTD:

YK/ 2.1 noHMMaTh W HUCHOJB30BaTh MPEUMYIIECTBA
KOMaHJIHOW U WHAUBUAYAIbHON paboThI;

YK]I 2.3 npuHAMATH [IETM COBMECTHOM JEATEIILHOCTH,
OpPraHM30BBIBATh U KOOPIAMHHPOBATH JACUCTBUA IO €€
JOCTYKCHHUIO: COCTaBJISITh IUIaH JICUCTBHH,
pacmpeieniaTh poJid C y4eTOM MHEHUW YYaCTHHUKOB
00CyKIaTh pe3yJIbTaThl COBMECTHON pabOThI;

YK 2.6 KOOpAMHHMPOBAaTH W BHINOJHATH paboTy B
YCIOBUAX peanbHOro, BUPTYaJILHOTO u
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;

€ro CBOMCTB, KaUECTBEHHBIC PEAKIMM Ha albJIETH/bl, Kpaxmay, YKCYCHYIO
KHUCJIOTY; JAeHaTypalus OEJKOB IPH HarpeBaHWH, IBETHHIC PEAKIIMU OEJIKOB;
MIPOBOJIUTH PEAKIIMK HOHHOT'O 0OMEHA, ONPEEIATh CPEAy BOAHBIX PACTBOPOB,
KAueCTBCHHBIC PEaKIMu Ha cynbdar-, KapOOHAT- W XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHMSI; pelllaTh SKCIIEpUMEHTAIIbHBIC 3a7a4M 110 TeMaM "MeTtaibl"
u "Hemeramibl'") B COOTBETCTBUU C MpaBHJIAMH TEXHHKH O€30IaCHOCTH IpU
oOpallieHun ¢ BEIecTBaMHU U JIa0OPaTOPHBIM 00OPYI0BAaHHEM; TPEICTABIIATh
pe3yibTaThl XHMHYECKOTO JKCIIEpUMEHTa B (opMe 3alucu YpaBHCHHM
COOTBETCTBYIOIIUX peaknuid U (GopMynHpoBaTh BBIBOABI HAa OCHOBE 3THX
pe3yIbTaTOoB,;

- yYMETh TMPOTHO3UPOBATH, AHAIM3UPOBATH M OILIEHUBATh C TO3UIUI
AKOJIOTUYECKON OE30MacCHOCTH TOCIJICCTBHUS OBITOBOM M IPOW3BOACTBECHHOMN
JIeATETLHOCTH YEJIOBEKA, CBA3aHHOM C nepepaboTKON BEIIECTB; UCIIOIb30BATh
MOJIydYCHHBIC 3HAHUS U1 TPUHATAS TPAMOTHBIX pelIeHUH mpolieM B
CUTYaIlUsX, CBSI3aHHBIX C XUMUEH;

chopMHpOBATh  MPEJCTABICHHWIA: O MaTEepUATBHOM  CIWHCTBE  MHpa,
3aKOHOMEPHOCTSX M MTO3HABAEMOCTH SIBJICHUW TIPUPOJIBI; O MECTE U 3HAYCHUH
XMUMHH B CUCTEME €CTCCTBCHHBIX HAYK M €€ POJIH B 00ECIICYCHUH YCTOMYHNBOTO

pa3BUTHA  4YEJIOBEYECTBA: B  PEIICHHH  MPOOJIEeM  DKOJIOTHYECKOH,
SHEPTreTUYECKON U MUIIEBOM 0€30MMaCHOCTH, B Pa3BUTUN MEIUIIUHBI, CO3JaHIHI
HOBBIX MAaTepUAIOB, HOBBIX HCTOYHHKOB DOHEPrHHM, B OO0ECleYeHUHU

paloHaIbHOIO MPUPOIONOIb30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U
o0mmeil KyJnbTypbl YelOBEeKa, a TaKKe HSKOJOTHUECKH OOOCHOBAaHHOTO
OTHOILIEHHUSI K CBOEMY 370POBBIO U IIPUPOJIHOM CPEIE;

- YMETb OCO3HaBaTb OINACHOCTb BO3JACHCTBUS Ha JKUBBIE OPraHU3MBI
ONpEICIICHHbIX  BEIIECTB, IIOHMMAas CMBICI  TIOKas3aTellsd  IMpeAesbHOU
JIOMTYCTUMON KOHLIEHTPALMH, U MOSICHATh Ha IPUMEpPax CIIOCOObI YMEHBIICHUS
Y IIPEIOTBPAICHHUS UX BPEIHOTO BO3ECHCTBHS HA OPraHU3M YEJIOBEKA.
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2. CTpyKTYpa U coepkanue 0011eo00pa3oBaTeJIbHOT0 NpeaMeTa « XuMHsDH)

2.1. O6beM y4eOHOT0 MpeMeTa U BUAbI y4eOHOH padoThl

Buna yueoHoii padoTbi

O0BeM B yacax

O0beM 00pa3oBaTe/ibHOI POrpaMMbl Y4eOHOTO MpeaMeTa 72
OcHOBHOE cojlep KaHue 66
BT. 4.

TEOpEeTUIECKOoe 00yUeHHe 20
IPAKTUYECKHUE 3aHATHS 28
B T. 4.. KOHTPOJIbHBIE PaOOTHI 6
1a00paTOPHBIE 3aHATHS 12
IIpodeccnoHaIbLHO-OPUEHTHPOBAHHOE COJAEPKAHUE 4
BT. 4.

TeopeThyeckoe o0yueHne 2
NPaKTUYECKUE 3aHATUS 2
IIpome:xkyTounas arrectaums: 1upepeHuMpPoOBaAHHBIN 3a4eT 2
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2.2. TemaTuyecKkuii JIaH U coJiepKaHue 00111e00pa30BaTeILHOIO MpeaMeTa

HaumeHnoBanue Conep:xkanue yueOHOro MmatepuaJjia (0CHOBHOE M NPO(ecCHOHATbHO-OPHEHTHPOBAHHOE), OB LeM 1aCOB DopmMupyeMblie
pa3aesioB U TeM JjadopaTopHbIe U NPAKTHYECKUE 3aHATHS, IPUKJIATHOH MOAY./1b KOMIIETEeHIIUH
1 2 3 4
OcHoBHoOE cojiep:KaHue 66
Pa3nes 1. OcHOBBI cTpOEHHS BellecTBa 6
Tema 1.1. OcHOBHOE coiep:KaHue 6
CrpoeHue aTOMOB | Tegpernueckoe 0Gydenne OK 01
XUMHYECKHUX CoBpeMeHHass MoAelb CTpoeHUsT aroMa. CUMBOJMYECKUN SI3bIK XHUMHUU. XHUMHWYECKHI DJIEMEHT.
SICMCHTOB 1 OnekrpoHHas KoHpurypamus atoma. Kiaccupukanus XUMUYECKHX 3JIEMEHTOB (s-, P-, 0-3JIEMEHTBI). 2
1pupoaa BanenTHeie  snekTpoHbl.  BaleHTHOCTh.  DJEKTpOHHAs  NpUpoJa  XHMHYECKOM  CBS3H.
XUMHYECKOH ONEeKTPOOTPULIATEIbHOCTh. Buapl XUMHYECKOM CBA3M (KOBaJEHTHAs, HOHHAas, METaJuInYyecKas,
CBA3H BOJIOPOJIHAS) U CITOCOOBI €€ 00pa3oBaHuUs
IIpakTHYeckue 3aHATHSA
Pemenne 3amaHuii Ha MCIOJB30BAHME XUMHUYECKOM CHMBOJIMKM M Ha3BaHUW COEIMHEHHMHU 10
HOMEHKJIAType MEXAYHapOAHOIO COH3a TEOPETUYECKOW M MPHUKIAJHOM XHMHUU W TPUBUAIBHBIX
HA3BaHWUN VISl COCTaBJICHHSI XUMUYECKUX (OPMYI ABYXaTOMHBIX COEIUHEHUHN (OKCHIIOB, CYIb(MUIOB, 2
TUAPUOB U T.I1.) U IPYTUX HEOPIraHUYECKUX COEAMHEHUN OTJENIbHBIX KJIACCOB.
[TpakTHyeckue 3a1aHNs Ha YCTAHOBJIEHUE CBSI3U MEXKIY CTPOCHHEM aTOMOB XUMHUUYECKUX 3JIEMEHTOB U
NePUOANYECKUM M3MEHEHHEM CBOWCTB XMMHUYECKHX 3JIEMEHTOB U MX COEIMHEHUN B COOTBETCTBUU C
nosio’keHneM lleproanueckoil cucTeMsl.
Tema 1.2. IIpakTH4eckue 3aHATHA OK 01
[Tepuoanueckuit Ilepuonuueckas cucremMa XxuMuueckux dneMeHToB J[M. MenneneeBa. @PuU3MYECKUH CMBICI OK 02
3akoH W Tabnuna | [lepnommueckoro 3axona J[.M. MenpaeneeBa. 3aKOHOMEPHOCTH HM3MEHEHHS CBONCTB XHUMHUYECKUX
J.W. MenneneeBa | 21eMEHTOB, OOpa3yeMbIX MMM TMPOCTBIX U CJIOXHBIX BELIECTB B COOTBETCTBUU C IMOJOKEHHEM
xumuueckoro asnementa B Ilepuoguueckoil cucteme. MUPOBO33pEHUECKOE M HAyYHOE 3HAYEHUE
ITepuognueckoro 3axona J[.M. MenneneeBa. Ilpornoszsr JI.MI. MenneneeBa. OTKpbhITHE HOBBIX 2
XUMHYECKHX 3JIEMEHTOB.
Pemenune npakTHKO-OpMEHTHUPOBAHHBIX TEOPETUUYECKUX 33JaHUH HA XaApaKTEPU3ALUI0 XUMHUYECKHX
3JIeMEeHTOB «MeTtayunyeckue / HeMETaUIMYeCKUue CBOMCTBA, 3JEKTPOOTPULIATEIHHOCTh XUMHUECKUX
AJIEMEHTOB B COOTBETCTBUHU C MX JJIEKTPOHHBIM CTPOECHUEM U NOJIOKEHUEM B IEPUOANYECKON CUCTEME
xumMudeckux 3yemenToB .M. MeneneeBay
Paznen 2. Xumuueckne peakiuu 10
Tema 2.1. Turbi | OcHOBHOE coepkanue 10
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XUMHYECKUX Teopernueckoe o0yyeHue 2 OK 01
peakuuit Knaccugukaius 1 TUIBI XUMHUYECKUX PEAKIMid C y4acTHEM HEOpraHndeckux BemiecTB. CocTaBieHHE

YPaBHEHMH peakiuil COECIUHEHMs, DPA3JIOKEHMs, 3aMelleHus, oOMEeHa, B T.4. PEakUUil TOopeHus,

OKHCJIEHUS-BOCCTAHOBIICHHSL.

VpaBHEHUsI OKUCIIEHUsA-BOCCTaHOBiIEHUS. CteneHb okuciaeHus. OKHUCIUTENb U BOCCTAHOBMTEIb.

CocraBneHrue M ypaBHHBAaHUE OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKLIUH METOJIOM 3JIEKTPOHHOTO

6ananca. OKUCINTEIbHO-BOCCTAHOBUTEINIbHBIE PEAKIIMM B MPHUPOJE, IPOU3BOJACTBEHHBIX Ipoleccax U

KHU3HEIEATSIILHOCTH OPTaHU3MOB

IpakTnyeckue 3aHATHS

KonnyecTBeHHble OTHOIIEHUS] B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMHUH U PacyueThl 110

YpaBHEHHSIM XMMHUYECKUX peakuuil. Moib Kak eQWHMIA KOJIW4YecTBa BemiecTBa. MoJsipHas macca. 2

3aKOHBI COXpaHEHHsI MacChl U 3HEpruu. 3akoH ABoraapo. MossipHblii 00beM razoB. OTHOCUTEIbHAS

IUIOTHOCTB Ta30B. PacdeTsl 0 ypaBHEHUSAM XMMUYECKUX PEAKIMi C UCTIOIB30BAaHUEM MacChl, 00beMa

(HOpMaJIbHBIE YCIIOBHS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. Teopernueckoe o0yueHue OK 01
Onexrponutudecka | Teopus anekTponuTudeckoil auccounanuu. MoHbl. DNeKTPOIUThI, HEAIEKTPOIUThL. Peakunu noHHOro OK 04
a gucconnanuss U1 | oomena. CocraBieHre peakiii HOHHOTO OOMEHa MyTeM COCTABICHHS WX MOJHBIX U COKPALICHHBIX 2
MOHHBIA 0OMEH UOHHBIX yYpaBHEHHH. KHCI0THO-OCHOBHBIE peakuyu. 3alaHusl Ha COCTaBJIEHUE HOHHBIX PeaKLui

JlabopaTopHble 3aHATHSA

JlaboparopHas padoTa “THUIBI XUMUYECKUX PEaKIUi’.

HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY MCXOJHBIX M 00pa3yIOUIMXCs BELIECTB) U MPU3HAKOB 2

XUMHYeckux peakuuil. IIpoBeneHune peakuuii HMOHHOrO OOMEHa, OMpeJeNeHHe Cpelabl BOIHBIX

pacTBOpOB. 3a/laHUs HA COCTABJICHUE HOHHBIX peaKInil
KonTtpouabHnas padora 1. CtpoeHue BelecTBa U XUMHUECKHUE PEAKLIUN 2
Pazgen 3. CrpoeHne 1 CBOMCTBA HEOPraHNYECKHUX BELIECTB 16
Tema 3.1. TeopeTnueckoe ooyueHue OK 01
Knaccuduxanus, | Ilpeamer Heoprannueckoit xumuu. Knaccudukanus Heopranuyeckux BemecTB. I[IpocTeie u cliokHbIe OK 02
HOMEHKJatypa M | BemecTBa. (OCHOBHBIE KIIACCHI CIIOKHBIX BEMIECTB (OKCHIBI, THUAPOKCHIBI, KHCIOTHI, COJIHN). IIK 1.6
CTpOEHHE B3anMocBs3p HEOPraHMYECKHUX BEIIECTB. ArperaTrHble COCTOSIHMSA BellecTBa. Kpucrammmyeckue u
HEOpraHWYeCKUX | aMopdHBIe BemecTBa. THIBI KPHCTALIMYECKUX PEMIETOK (aTOMHasi, MOJIEKYJISIpHAs, WOHHAs, 2
BEILIECTB MeTaJuIn4ecKas). 3aBUCUMOCTh (PM3UYECKUX CBOMCTB BELIeCTBAa OT THUMA KPUCTAIUTMUECKOW PELIETKH.

3aBUCUMOCTh XUMUYECKOW AKTUBHOCTH BEIIECTB OT BUJAa XUMUYECKOM CBA3W U TUMA KPUCTALTAYECKON
pemietku. [IprunHb MHOTOOOpa3us BEIIECTB
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IIpakTHyeckue 3aHATHS

Homenknarypa HeopraHn4eckux BELIECTB: Ha3BaHUE BEIIECTBA UCXO/IS U3 X XUMUYECKOU (hOPMYIIbI
WM COCTaBJIEHUE XMMHUYECKON (POPMYIIBI HCXO/Isl U3 Ha3BaHUS BEIECTBA 10 MEXIYHAPOIHON
(MIOITAK) wnu TpuBHAIbHONW HOMEHKJIATYpE.

Pemenne mpakTHUECKMX 3alaHUW MO KIAcCU(PUKAIMK, HOMEHKJIATYPE W XHMHYECKUM (Qopmyraam
HEOPraHMYECKUX BEIIECTB Pa3IMYHBbIX KJIaccOB (yrapHbId ras, yIrJIEKHCIbIA ra3, aMMHaK, TamieHas
U3BECTh, HETAIllCHAas W3BECTh, NHUTHEBAas COJAa W JAPYrHX): Ha3blBaTh M COCTABIATH (HOPMYJIIBI
XUMUYECKHUX BELIECTB, ONPEIEATh NPUHAAJIEKHOCTD K KJIaccy.

HcTounnky XuMHIECKON HHPOpMAIIH (CPeICTB MACCOBOM MHGOpMaIu, ceTh VIHTEpHET U ApyTrHe).
[Touck nHdpopMmaImu 1o Ha3BaHUSAM, HIEHTU(DUKATOPAM, CTPYKTYPHBIM (hopMysiam

Tema 3.2. ®uzuko- | Teopernyeckoe odyueHune OK 01
XUMHUYECKHE Mertamibl. O0mue ¢pu3ndeckue u XUMUYECKHe CBOMCTBa MeTayuioB. CriocoObl mosryueHus. 3HaueHue OK 02
CBOMCTBA METAJUIOB U HEMETAIOB B IPHUPOJE U KHU3HEIEATEIbHOCTH 4YeJIoBeKa M opraHusmon. Kopposus IIK 1.6
HEOPraHMYECKUX | METAJUIOB: BUJbl KOPPO3UHU, CIIOCOOBI 3aIIUTHI METAINIOB OT KOPPO3UU
BEIIIECTB Hemeramnsl. OOmme ¢Qusnueckue M XUMHMUYECKHE CBOIMCTBa HEMETauIOB. THIMYHBIE CBOWMCTBA

HemetauioB IV— VII rpynn. Knaccudukanuss v HOMEHKIaTypa COEIMHEHUN HEMETalIoB.

KpyroBopoTbsl GMOr€HHBIX 3JIEMEHTOB B IIPUPOJIE

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPIaHMUECKUX BEIIECTB (OKCUIOB, TUAPOKCUIOB,

KUCJIOT, COJIeH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB MPOCTHIX BEIIECTB, BOAOPOAHBIX

COEIMHEHUH, BHICIIMX OKCHJIOB ¥ THIPOKCUIOB

IIpakTHYeckue 3aHATHSA

CocraBieHre ypaBHEHUN XMMHUYECKUX PEAKIUI ¢ y4aCTHEM IPOCTHIX U CIOKHBIX HEOPraHUYECKUX

BEIIECTB: METAUIOB M HEMETAJIOB; OKCHIOB METAaJUIOB, HEMETAIUIOB U aM(pOTEPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBAaHMH U aM@pOTEpPHBIX THAPOKCUAOB; HEOPraHUYECKUX COJIEH,

XapaKTEepU3YIOLIMX UX CBOMCTBA.

Pemrenne nmpakTHKO-OPHUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUA Ha CBOMCTBA, COCTAaB, MOJYYECHHE U

0e30MacHOe HCHOJIb30BAHUE BAXKHEWIIMX HEOPraHWYECKHX BELIeCTB B OBITY U IMPaKTHYECKOU

JeSITEIbHOCTH YEJIOBEKA
Tema 3.3. JlabopaTopHble 3aHATHS OK 01
Wnentudukanus JlaboparopHas pabota «neHTuduKanys HEOPraHNYECKUX BELIECTBY. OK 02
Heopranmdeckux | PelieHue sKkcriepUMEHTaIbHBIX 3a7ady MO XMMHUYECKHMM CBOICTBaAM METAUIOB W HEMETAJJIOB, IO OK 04
BEIIECTB pacro3HaBaHMIO U MTOJIYYEHUIO COEIMHEHNI METAJUIOB U HEMETAJLIOB.

I/I}IGHTI/I(bI/IKaHI/ISI HCOPraHNM4YCCKUX BCIICCTB C HCIIOJIB30BAHHUEM HX (1)I/ISI/IKO-XI/IMI/I‘IGCKI/IX CBOﬁCTB,
XapaKTCPHBIX KAYCCTBCHHBIX pCaKHHﬁ. KauecTtBeHHBIE pCaKknuu Ha C}/J'IL(I)E[T-, Kap60HaT- " XJIOpHUI-
AHHUOHBbI, HA KaTHOH aMMOHU
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KoutpoabHas pabora 2. CBolicTBa HEOPTaHUYECKHUX BEIIECTB

Pazpea 4.

CTpoe}me H CBOiicTBA OpPraHun4eCKux BemecTs

24

Tema 4.1.
Knaccudukanmus,
CTpOCHUE U
HOMEHKJIaTypa
OpraHMYeCKuX
BEIIIECTB

Teopernueckoe o0yyeHue

IlosiBieHUe U pa3BUTHE OPTAaHUYECKOM XMMHHU Kak Hayku. [Ipeamer oprannyeckoit xumuu. Mecro u
3HaYCHUE OPraHU4YECKON XMMHH B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHMUYECKOE CTPOEHUE KaK IOPSJOK COCIMHEHMS aTOMOB B MOJIEKYJIE COIJIAaCHO MX BaJICHTHOCTH.
OcHOBHBIE NOJOXKEHUS TEOPUU XUMUYECKOTO CTPOEHUSI OpraHndeckux coequnHenuii A.M. bytieposa.
VriepoaHslid CKEIET OpPraHuYecKOM MOJEKYJbl. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOTO
CTpOEHMS MOJIEKYJ. MI30Mepus U U30MepHI.

[Tonsatne o QyHKIUMOHANBHON rpymme. Pamukan. IlpuHOumel KinaccupUKAMKA — OPTaHUYECKUX
coequHeHU. MexayHapoaHas HOMEHKJIAarTypa W IPUHLMIBL HOMEHKJIATYpbl OPraHUYECKUX
coequHeHuil. [lonstue o0 a3oTcopepKallluX COEIMHEHUSX, OMOJIOIMYECKM AKTHUBHBIX BEIIECTBAX
(yriaeBogax, xupax, Oenkax M Jp.), BBICOKOMOJEKYJSIDHBIX COEJUHEHUSAX (MOHOMEp, IOoJIUMep,
CTPYKTYpPHOE 3BEHO)

IpakTuyeckue 3aHATUS

Homenkmarypa opraHmueckux COEIUHEHUN OTIEIbHBIX KJIACCOB (HACHIIIEHHBIC, HEHACHIIIEHHBIE U
apoMaTHYECKHE YTIEBOAOPOIbI, CHUPTHI, (DEHOIIBI, ajdbAEeTUAbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U AP.)
CocraBiieHHE TOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJT OPTaHMYECKUX BEIIECTB OTICIIBHBIX
KJIACCOB, MCIIONBb3yd HMX Ha3BaHUS IO CUCTEeMAaTUYECKOW M TPUBHAIBHOM HOMEHKIAType (ITHIIEH,
aleTuJIeH, TIUIEepuH, (PeHomn, GpopManbaerua, YKCycHas KUCIoTa, MIHIHMH). PacueTsl mpocTeiimieit
(bOpMyJIBI OPraHUIECKON MOJIEKYJIBI, HUCXOJIs M3 SIEMEHTHOTO cocTaBa (B %)

OK 01
IIK 1.6

Tema 4.2
CsoiicTBa
OpraHUYEeCKUX
COCTUHEHMI

OcHoBHOE CoaCpKaHuE

12

Teopernueckoe o0yyeHue

OU3NKO-XUMUYECKHUE CBOWCTBA OPraHMYECKUX COEAMHEHUU OTIENbHBIX KIACCOB (0COOEHHOCTH
KJIaccu(puKanuu W HOMEHKJIATypbl BHYTPH KJacca; TOMOJIOTHYECKUH psa u obmas dopmyna;
nzomepust; pu3nvecKkre CBONCTBA; XUMUYECKUE CBOMCTBA; CIIOCOOBI TIOMyUEHUs):

— TIpe/ieNIbHBIE YTJIEBOAOPOBI (aJIKaHbl U IUKIIOANIKaHbI). ['opeHne MeTaHa Kak OJAMH M3 OCHOBHBIX
MCTOYHUKOB TeIlJIa B MPOMBIIUIEHHOCTH U ObITYy. CBONCTBA MPUPOAHBIX YTIIEBOJOPOIOB, HAXOKICHHE
B PUPOJIE U IPUMEHEHUE AJTKAHOB;

— HeTpeAenbHbIe (aTKEHbI, AJKWHBl M allKaJIueHbl) M apoMaTHYeCKHe YTIIEBOAOPOIbL. [ opeHue
alleTHJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO TJIAMEHH JIJI CBapKH M PE3KH METAJIOB

— KHUCJIOPOJICOIepIKaIie COeAMHEHUS (CTUPTHI U (PeHOIIbI, KApOOHOBBIE KUCIOTHI U A(UPHI, AlTbJETUIBI
U KETOHBI, XUPBI, yriaeBOAbl). [IpakTH4YecKOe MPUMEHEHHE STUJICHTIIMKOJSA, TIWIEepUHa, (eHoa.
[Ipumenenue Qopmanpaeruaa, aneTanbIeTuaa, YKCYCHOM KHUCIOTHL. Mpblla Kak COJM  BBICIIUX
KapOOHOBBIX KUCIIOT. Moro1re CBOMCTBA MbLIa

OK 01
OK 02
OK 04
IIK 1.6
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— a30TCOoAepIKaIlhe COSAWHEHHS (aMUHBI M aMUHOKHUCIOTHI, Oenku). BricOKOMONEeKynsipHbIS
coeMHEHUS (CUHTETUYECKUE U OMOJIOrMYeCKH-aKTHUBHBIC). MOHOMEp, MOJUMED, CTPYKTYPHOE 3BEHO.
[Tonumepusanus 3TUIeHa KaK OCHOBHOE HAIIPaBJICHUE €r0 UCII0JIb30BaHUSI.

I'eneTnyeckas CBsA3b MEXAY KJIacCaMU OPraHUYECKUX COCTUHEHUI

IpakTnyeckue 3aHATHS

1. CaoiicTBa OpraHMYeCKUX COCAMHEHUIN OTAENbHBIX KIACCOB (TpUBHAJIbHAS M MEXIyHapOIHas
HOMEHKJIaTypa, XMMHUYECKHE CBOWCTBA, CIIOCOOBI MOJIy4YEHHUs): MPeAeTbHbIC (AIKaHbl U [IUKIOATKAHbI),
Henpe/ebHbIC (ATKCHBI, AIKMHBI U aJTKANCHBI) M apOMATHYECKUE YTIIEBOAOPOIbI, CIUPTHI U (DEHOJIHI,
KapOOHOBBIE KHUCIOTBI U  A3GUpPHI, aNpACTUAbl U  KETOHbIl, aMHUHbBI U AMUHOKHCIOTHI,
BBICOKOMOJICKYJISIPHBIE COCAMHEHUS. 3aJaHusl Ha COCTABJICHUE YPaBHEHUM XMUMHUYECKUX PEaKIHil ¢
y4acTHUEM OPTaHUYECKUX BEIECTB HA OCHOBAHHMH WX COCTaBa M CTPOCHUS

2. CocraBiieHHe CXeM peakinuid (B TOM 4HCIE TO MPEIJIOKESHHBIM IIEMIOYKaM IPEBpAIICHUH),
XapaKTePU3YIOMINX XMMHUYECKHUE CBOMCTBA OPraHUYECKUX COEIMHEHUHN OTIENIbHBIX KIIACCOB, CIIOCOOBI
WX TIOYYCHUSI M Ha3BaHUE OPraHUYECKHX COCIWHEHUM MO TPUBHAIBHOM WM MEXIYyHApOJIHOU
CUCTEeMAaTUYECKON HOMEHKJIIAType.

Pemienne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA OPraHUYECKUX
COEIMHEHUI OTJENbHBIX KJIACCOB

JlabopaTopnas pa6ora

JlaboparopHas pabota “IIpeBparieHnst OpraHU4eCKUX BEIIECTB MIPH HarpeBaHUU".

[Tomyuenue >TUiIeHa U U3YYEHHE €ro CBOMCTB. MoIeTupoBaHUE MOJIEKYNT U XUMUYECKUX MPEBPAIICHUI
Ha MpUMepe dTaHa, STUICHA, alleTHIICHA U JIp.

Tema 4.3.
WNnentudukanus
OpPraHUYeCKUX
BEIIIECTB, UX
3HAUYCHUE U
MIPUMCHCHHUE B
OBITOBOH U
MPOU3BOJCTBEHHON
JEATEIbHOCTH
yeJaoBeKa

OcHoBHOE CoacpKaHue

Teopernueckoe o0yueHue

buooprannueckue coenuHenus. IlpumeHeHue u Ouojoruuyeckas poib yriaeBoJoB. OkucieHue
JIJ€BOJOB — HWCTOYHUK OHHEPrHMM >KMBBIX OpraHu3MoB. OOIacTH MNPUMEHEHHUS aMHHOKHCIIOT.
[TpeBpamenust O6enkoB NUIIKM B opraHuszMme. buonormueckue ¢yHkiuu OenkoB. buonornueckue
GbyHKIMY KUPOB. Poiib opraHnyeckoil XMMHUH B pellIEeHUH MpoOsIeM MUIIeBONH Oe30MacHOCTH

Posip opranuueckoll XUMHHM B pelIEHHMH NPOOJIEeM SHEpreTHYeckoi Oe30MacHOCTH, B Ppa3BUTHH
MEAMIIMHBI, CO3JaHUN HOBBIX MaTe€pHaJIOB, HOBBIX HCTOYHUKOB SHEPIUH (IbTEpHATHUBHBIE HCTOUHUKU
sHepruu). OnacHOCTh BO3JEHCTBHS HAa JKUBBIE OpPraHU3Mbl OPraHUYECKUX BEUIECTB OTAEIbHBIX
KJ1acCOB (yTJIEBOJOPO/BI, CIUPTHI, (PEHOJBI, XJIOPOPraHUYECKUE MPOU3BOJHBIC, AIbJIETUIBI U Ap.),
CMBICII I10Ka3aTellsl IPEeIbHO JONYCTUMOM KOHIIEHTPALMH

OK 01
OK 02
OK 04
IIK 1.6
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JlaGopaTopHble 3aHATHSA

JlaboparopHas pabora: “UneHtudukanys opraHM4eCKuX COSTUHEHHU OTICTBHBIX KIIACCOB™
Wnertudukanus opraHMueCKUX COSIUHEHUHN OTACIHHBIX KJIACCOB (HAa MpUMEpPE allbJIeTH/IOB, Kpaxmara,
YKCYCHOM KHCIOTHI, O€IKOB W T.I.) C MHCIOJB30BAHHUEM HX (DU3HKO-XUMUYECKHUX CBOWCTB U
XapaKTEpHBIX KAa4eCTBEHHBIX peakuuid. JleHaTypauus Oenka mpu HarpeBaHud. LIBeTHbIe peaxiyu
O0enkoB. BO3HUMKHOBEHHE AHATUTHUYECKOrO CHTHajda C TOYKM 3PEHHUS XUMHUYECKHX IPOIECCOB MpPH
IMPOTCKAHUHA Ka4eCTBEHHOU pCaKknuu, HOSBOJISIIOH_Ieﬁ I/IIIGHTI/I(I)I/IL[I/IpOBaTB MPCAIOKCHHBIC OPTraHNYCCKUC
BEILIECTBA

Koutpoabsnas padora 3. CTpyKTypa ¥ CBOMCTBA OPraHMYECKUX BEIIIECTB

Pasznen 5.

Kunernyeckue u TepMoAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSI XHMHYECKUX pPeakuii

o

CxopocTb
XHUMHAYECKHX
peaKLui.
XUMHYECKOE
paBHOBECHE

OcHOBHOe cojiep:KaHue

Teopernueckoe o0y4yeHue

CKopocTh peakliM, €€ 3aBUCHUMOCTb OT Pa3jIMUHBIX (PAKTOPOB: MPHUPOABI PEarvpyrollux BELIECTB,
KOHIIGHTPAaLlUM pPEarupyromux BEIIECTB, TEMIEpaTypbl M IUIOIAAM PEaKIUOHHOW IOBEPXHOCTH.
TernoBble 3G (HEeKTh XUMUYECKUX PeaKkifii. DK30- H SHAOTCPMHUUECKUE, PEAKIIHH.

OO6paruMocTh peakuuii. XUMHUECKOE pPaBHOBECHE M €ro CMEILEHHE MO0J JEHCTBHEM pa3IHyYHbIX
(akTopoB (KOHLEHTpALUs pPEareHTOB WM MPOAYKTOB pEAKIMH, MJaBJIEHUE, TeMmIeparypa) Ui
CO3JIaHUs ONTUMAJIbHBIX YCIOBUH npoTekanus xumuyeckux npoueccos. [Tpunnun Jle [latense

OK 01
OK 02
IIK 1.6

IIpakTH4eckue 3aHATHS

Pemenne mpakTUKO-OPHEHTUPOBAHHBIX 33JaHUM Ha aHanM3 (PaKTOPOB, BIMSIOMMX HAa M3MEHEHHE
CKOPOCTH XUMHUYECKOW PEAKINH, B T.4. C MO3ULIUNA IKOJIOTUYECKHU 1€JI€CO00Pa3HOro MOBEACHUS B OBITY
U TPYAOBOM JEATEIBLHOCTH B LENIAX COXPAHEHHS CBOETO 310POBbs U OKPYKAIOLICH IPUPOAHON CPEBI.
Pemienne mpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUi Ha npuMeHeHne npuHuumna Jle-Illatense s
HaXOXKJCHUs HAIpaBJICHUs CMELIEHHMs pPaBHOBECHS XHWMHYECKOM peakuuu W aHanu3 (akTopoB,
BIIMSIOIIMX HA CMENIEHUE XMMUYECKOTO PABHOBECUS

OK 01
OK 02
IIK 1.6

Pasnen 6.

PacTrBOpsI

Tema 6.1.
Iloustue
pacTBopax

Teopernueckoe o0yyeHue

PactBopenue kak ¢uszuko-xumuueckuid mpouecc. PactBopel. CrnocoObl NPUTOTOBJIEHUS PacTBOPOB.
PactBopuMocTh. MaccoBas 11078 pacTBOpeHHOro BemiecTBa. (CMbICT TMOKa3aTens MpeaesibHO
JIOMTYCTUMON KOHIIEHTPAIMH U €r0 UCIOJIb30BaHHUE B OLEHKE SKOJIOTHYeCKON 0€30IMacHOCTH.

[IpaBuiia HKOJIOTMYECKU L€IecO00pa3HOro IMOBEAEHUS B OBITY W TPYIAOBOW AESITENBHOCTH B LIEJSAX
COXPaHEHHMsI CBOETO 3/10pPOBbs U OKPYXAIOUIEW MPUPOJHON CPENbl; ONACHOCTh BO3AECUCTBUS HA YKUBBIC
OpTraHu3MbI OIIPEACTICHHBIX BCIICCTB.

Pemenne mpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 33/IaHUN HAa PACTBOPBI, HCIIOIb3yEeMbIE B OBITOBOM 1

OK 01
OK 02
OK 07
K 1.6
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HpOH3BO,Z[CTBCHHOI>i ACATCIIBHOCTH YCIIOBCKA

Tema 6.2. OCHOBHOE coJep:KaHne 4 OK 01
Vccnenopanme JlaGopaTopHble 3aHATHS OK 02
CBOWICTB PACTBOPOB | JJaGoparopHas pabora « [ IpUrOTOBICHHE PACTBOPOBY. OK 04

[TpuroroBieHne pacTBOPOB 3a4aHHOM (MaccoBOM, %) KOHLIEHTpALMH (C IPaKTUKO-OPUEHTUPOBAHHBIMU IIK'1.6

BOIIPOCaMHM) U OTIpeieNIeHUE Cpeibl BOJHBIX PACTBOPOB. 4

Pemenune 3a1ay Ha IPUTOTOBIIEHHE PACTBOPOB
IIpodeccuonaibLHO-OPHEHTHPOBAHHOE COJAEPKAHHUE
Pazpnen 7. XuMmusi B ObITY M IPOU3BO/ICTBEHHOM /1eATEJIbHOCTH YeJI0BEKA 4 OK 01
Xumust B ObITY U _|OcHoBHoe conepxanue 4 8§ 82
TIpOH3BOJICTBCHHOM Teopernueckoe o0yyeHue OK 07
JACATCIRHOCTH Hogeiimre AOCTHXEHUS XUMHUYECKONH HAYKM U XMMHUYECKON TeXHOJIOTud. Ponk XxuMuu B obecrieueHuu MK 1.6
Henobeka HKOJIOTUYECKOM, PHEPTETUUECKON U MUIIEBOM 0€30MacHOCTH, Pa3BUTHH MeIULUHBL. [IpaBuia noucka u 2

aHaJM3a XMMHYECKON WHGOpMalMu W3 PA3IMYHBIX HCTOYHUKOB (HayuyHas U y4eOHO-Hay4Has

JUTEpaTypa, CPeICTBA MaccoBOM nHpopmanmu, cetb MHTEpHET)

IIpakTH4yeckue 3aHATHA

[Towick W aHAIM3 KEWCOB O MPUMEHEHUH XMMHUYCCKUX BEIISCTB W TEXHOJOTHH C ydeToM Oymymiei

npoecCHOHANBFHOM ~ JEATENBHOCTH MO  TeMaM: BaKHEWIHME  CTPOUTENbHBIE  MaTepuabl,

KOHCTPYKIIMOHHBIE ~MaTepualibl, KpacKd, CTEKJIO, KepaMuKa, MaTepuaibl I DSJIEKTPOHUKH, 2

HaHOMaTepHallbl, TEKCTUJIbHbIE BOJOKHA, HCTOYHUKH SHEPrHUM, OPraHUYECKHe WU MHUHEpaIbHBIC

yI0OpeHus, JIEKapCTBEHHBIEC BEIIECTBA, OBITOBAS XHUMHUSI.

3amuTa: [IpeacraBnenue pe3ynbTaToB pelieHus KeiicoB B (hopMe MUHU-IOKIIa/1a C IPe3eHTAIUEH
Eﬂ;ﬁ:ﬁly;z?;: pMe auddepeHUUPOBAHHBIN 3aUeT 2
Jlexyuu 22
Ilpakmuueckaa noocomoska 48
Ilpomesccymounaa ammecmayus ¢ gpopme: 1udpdepeHInpOBaHHOTO 3aUeTa 2
Bcezo 72
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3. YcioBus peaqn3anuy NporpaMMsl 00111e00pa3oBaTeIbHOTO MpeAMeTa

3.1. MaTepuajJIbHO-TEXHHYECKHE YCJIOBHSI peajiu3aliu nMpeaMera

Jljig peanu3anuu nporpamMmbl IpeaMeTa MpeaycMOTpeH KaOUHeT «XUMHUN:
Kabouner xumun
Kommprotep - 1
IIpoektop — 1
Okpan — 1
Cron yuurens 1
[TapTer yuenuueckue —15
Crenusl — 6
JlabGoparopusi Xummnu
BBITSDKHOH 1mKad — 11T,
Anmnapat AJisi IpOBEACHUA XUMHUYECKUX peakiui — 1mirt.,
Becsl anekTponnsie — 31IT.,
repOapuu — 211T.,
roprouee cyxoe — 13w,
J0CKa KiaccHasi — lmir.,
3a’KUM BUHTOBOM JUIsl pE3UHOBBIX TpyOOK — 11uT.,
K\1 Opranndeckast xumust [IpupoHbIe HCTOUYHKUKH YTiieBoA0po1oB.Criupthl u heHonbl.(DBD) - 1,
K\n Oprannueckass xumusi. A3otocoaepxkariue opranuy et benku.Cunrernyeckue Ber.(DBD) —
lrr., K\n Opranndeckast XuMusi. AJbICTHIbI U KapOOHOBBIE KHCIOTHI. CII0XkKHBIC 3GHPHI. JKUPBI.
(DBD) - lwr., Komrut.tabm.no xumun"CTpoeHHE OpraHn4ecKux BemecTs" - 16T ,
K\1"Opranuueckast xumust. YriaeBoasl 44.) -11 onsitoB 27 mun. (DBD), KapTsl - HHCTpYKITH
JUTSL.IIPAKT.3aHATUIA 110 Xumuil 8-11 k1., komnbroTep — 1T, Komtekius meramioB — 1mt., Komtekius
"KameHHBIH yroyib ¥ IpoayKThl ero nepepadbotku” — lmr, Komnekuusa"Hedts 1 npoaykTe! ee
nepepaboTku» - 1mt., Kommn.tabn.mo opr.xuMm."Peakiuu opranndeckux BemecTs" - 6 Tad., Kommnakr-
auck "Ypoku xumun KuM" 10-11 k. — lwr., Komnakr-nuck"Ypoku xumuun KuM" 8-9 ki, — 1.,
Kommu. Tabin. mo xumun "Knaccudukanus u HomeHkiatypa opras.coegaerenit” — lmr., Komrmi.tabi.mo
xumun"CTpoeHHEe OpraHMYecKux BemecTs" - 16mrT.,
Ha6op Ne 1 OC Kucnotst - 1., HaGop Ne 17 OC Unnukaropst — 1uir.,
Ha6op Ne 18 OC MunepanbHble ynoOpenus — 11uT.,
Ha6op Ne 19 OC Yraesogopoast — 1., Hadop Ne 2 OC Kucnotei— 1., Ha6op Ne 20 OC— lmir.,

Ha6op Ne 21 OC Kucnotsl opranndeckue— lmr., Ha6op Ne 22 OC VYrneBoasl. AMunbsl— 11t., HaGop
Ne 23 OC O6pa3sips! oprannueckuit Bemects — 1mr., Ha6op Ne 3 OC IN'unpokeuab— 1mt.,030HaTop

(MpUHAJIEKHOCTh K MCTOYHUKY BbIC.HaNpsKeHus) — 1., mapTel- 15mrT., IIpoexktop Beng MX 505-
1mT., npobupkwu, komos1 — 100mT.,
CTyJ IIpenojaBaTens, CTybs yueHnueckue — 301mrT.

NudopmannonHoe odecneyeHue peaau3anuu NPorpaMmmbl
Jns peanuzanuu nporpamMmbl OnGnuoTeuHblil (GoHI 0Opa3oBarenbHasl OpraHU3alus UMeEeT
NeyaTHBIE U 3JIEKTPOHHBIE 00pazoBaTeIbHbIE U MH(POPMAIIMOHHBIE PECYPChI, PEKOMEHIOBAHHBIE IS
UCIIOJIb30BaHUS B 00pa30BaTEIbHOM IPOLIECcCe, HE CTapIlIe MATH JIET C MOMEHTA U3/JaHuUs.

OO0s3aTeNnbHbIC IEYaTHBIC U3AAHUS:

1. T'abpuensu O.C., OctpoymoB W.I'. EctecTtBo3nanmne PekomenmoBano ®I'AY «DUPO». — 5-e
u31., cTep., - M., OUL] «Akagemusy», 2021.

2. Tabpuensa O.C., OctpoymoB W.I'. Xumust miist mpodeccuii U CenuaibHOCTeH TEXHU-YECKOTO
npodpwisa: ydeOHuk: PexomenpoBano ®PI'AY «DUPO». — 8-e wusm., crep., - M., OULL
«Axamemusy, 2021.

Lononnumenvrnasn tumepamypa:
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1. T'abpuensn O.C., OctpoymoB W.T', JIeicoBa I'.I'. u ap. Xumusa: [TocoOue i MOATOTOBKU K
EI'D: yueb. mocobue: PexomenmoBano DPI'AY «DUPO». — 3-e wu3g., crep., - M., OUI]
«Axamemusy, 2014,

2. Tabpuensn  O.C., Jleicora I'.I. Xwumwmsa: Kaura mis npenomaBatens: METO. mocodue:
PexomennoBano ®I'AY «OUPOy». Dnekrponnslit popmar, - M., OUL «Akagemusy», 2020.

3. Epoxurn FO.M. COOpHHK TECTOBBIX 3aJaHUN 10 XUMHUHU: y4deO. mocobue: PekomeHnaoBaHO
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Epoxun F0.M., Kosanesa U.b. Xumus mist npoeccuii u crienuaibHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-Hay4HOTO TIpoduiieit: yueonuk: Pexkomengosano ®I'AY «OUPO». — 7-e uzn., crep., -
M., OULL «Akagemusy», 2020.

4. Epoxun HKO.M. COOpHHMK TeCTOBBIX 3aJaHuMi MO XuUMHH: y4yeOd. mocobue: PekomeHmoBaHO
DOI'AY «®UPO»., - M., OUL] «Akagemusy», 2019.

5. Epoxun HO.M. Xumwus: 3amaunm u ynpaxHeHus: ydeO. mocobue: PexomengoBano DPI'AY
«DOUPO».,1-e u3a., - M., OUL] «Axagemusy», 2019.

6. Xumus s mnpodeccuii W CHENMATBHOCTEH E€CTECTBEHHO-HAYYHOTO MPOQHIIs: YUeOHHK:
PexomennoBano ®I'AY «DUPOy» / O.C.I'abpuensia, N.I.Octpoymos, E.E.OctpoymoBa u ap.;
nox pen. O.C.I'abpuensiHa. — 6-e usm., crep, - M., OULL «Akanemus», 2019.

7. Xuwmwus: Ilpaktukym: y4eO. mocobue: PexomengoBano ®I'AY «DUPO» / O.C.I'abpuensH,
N. T'. Octpoymos, C.A. CnaakoB u ap.; nox pea. O. C. 'abpuensna. — 7-e usm., crep. , - M.,
OULl «Axagemusi», 2019.

Hrnmepnem-pecypcul:

www.hemi.wallst.ru (O6pa3oBaTebHbIH CAAT IS IMKOJBHUKOB « XUMHSI»).
www. alhimikov. net (OOpa3oBaTenbHbIi CalT A MIKOJILHUKOB).

Www. chem. msu. su (DaekTpoHHast OMOIHOTEKA 0 XUMHUH).

Www. hvsh. ru (kypHast «XUMUS B LIKOJIE).

WWW. hij. ru (kypHaI «XUMHUSI ¥ KU3HBY).

23


http://www.hemi.wallst.ru/
http://www/
http://www/
http://www/
http://www/

1. KoHTpPOJIb ¥ OLIEHKA Pe3y/IbTaTOB OCBOCHHUs 00111e00pa30BaTEIbHOI0 NPeIMeTa

KoHTpoib M oleHKa pacKpbIBAIOTCS 4Yepe3 YCBOCHHbIC 3HAHUSA M INPHOOPETCHHBIC

CTyIEHTaMH YMEHHUS, HalpaBleHHble Ha ¢GOpMUpOBaHHE OOMWUX U TPOdecCHOHATBHBIX
KOMITIETCHIIUH.
Ne | OK/MK | Monyas/Pa3nen/Tema PesyabTar Tuner OueHOqu’ X
00yueHus MepOonpusITHIA
| | OcHoBHOe conep:kaHme
1 DopMyJIHpPOBATH
Pa3pen 1. OcHoBEI 0a30BbIe
CTPOEHHS BellecTBa MOHSATHS U
3aKOHbI XUMHH
11 | OK01 |[Crpoenue aToMOB CocraBnrthb 1. Tect «CtpoeHue aToMOB
XUMHAYECKHX DJIEMEHTOB |XHMMUYECKUE XUMHAYECKHX 3JIEMEHTOB U
U IpUPOJIa XUMUUYECKOH | (hopMyITbI IPUPOJIa XUMHUUECKOH CBIA3M.
CBSI3H COCIMHEHUH B 2. 3ajaun Ha COCTaBIICHUE
COOTBETCTBUH CO |XUMHUYECKUX (HOpMYI
CTEIICHBIO JIByXaTOMHBIX COCTUHEHUI
OKUCJICHUS (oxcu0B, Cyab(pUI0B, THAPUIOB
XUMHUYECKHUX U T.1L.).
AJIEMEHTOB, 3. 3a1aHus Ha UCIIOJIb30BAHUE
UCXOMS U3 XUMHAYECKON CHMBOJIUKH U
BaJICHTHOCTH H HA3BaHUU COETMHEHUI 10
AIIEKTPOOTPHIIATE |HOMEHKJIATYpPE MEXKYHAPOIHOTO
JBHOCTU COI03a TEOPETUYECKOH U
MPUKIIATHON XUMHH U
TPUBHAJILHBIX Ha3BAaHUH IS
COCTaBJICHUS] XUMHUYECKUX
(hopMyI ABYXaTOMHBIX
coeTMHEHMH (OKCUIOB,
Cynb(GUI0B, TUIPUIIOB U T.I1.) U
JPYTUX HEOPTaHUIECKUX
COCIMHEHUH OT/IENBHBIX KJIACCOB
12 | OK01 |Ilepuoanueckuii 3akoH u | Xapakrepuzobath |1. Tect «Metananueckue /
OK 02 tabauma J[.W. XUMHUYCCKHE HEMETAINIMYCCKUE CBOMCTBA,
MeHnneneeBa JJIEMEHTEHI B AJIEKTPOOTPHUIIATEIIEHOCTD U

COOTBETCTBUHU C
HX MOJIOKEHUEM B
MIEPUOINYECKON
CUCTEME
XUMHAYECKHUX
anemenTtoB J1.1.
Menneneesa

CPOJICTBO K BJIEKTPOHY
XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBHE C UX IJEKTPOHHBIM
CTPOEHUEM H MOJIOKEHHUEM B
IIEPUOAUYECKON CUCTEME
XUMHUYECKHX dyiemeHToB J[. 1.
MenpeneeBay.

2. IlpakTrueckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3U MEX]Y
CTPOEHUEM aTOMOB XUMHUYECKHUX
3JIEMEHTOB U MEPUOTUUECKUM
U3MEHEHUEM CBOMCTB
XUMHYECKUX JIEMEHTOB M UX
COEMHEHUI B COOTBETCTBUH C
nojoxxenueM Ilepuogunueckoit
CUCTEME.
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Pe3yabTar

THunnl olleHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema N
00yueHus MepOonpusITHIA
3. [IpakTuKO-OpUEHTHPOBAHHbBIE
TEOpETUYECKHE 3a/laHus Ha
XapaKTepU3alUI0 XUMHUECKUX
a5eMeHTOB: «MeTtatnueckue /
HeMeTaJlJIMYeCK1e CBOMCTBA,
ANEKTPOOTPHUIIATENILHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHYECKHX JIEMEHTOB B
COOTBETCTBUE C UX IJIEKTPOHHBIM
CTPOCHHEM U MOJIOKEHUEM B
IIEpUONYECKON CUCTEME
XUMHYECKHUX 3JIEMEHTOB
.. MenneneeBa
2 XapakrepuzoBar
Konrtpoabnas padora
Pa3zjnen 2. XumMuuyeckue |b TUIIBI
«CTpoeHue BeliecTsa u
peakuuun XHMHYECKUX
N XHMHUYeCKHe Peaknm»
peakuui
2.1 | OK01 TUIBI XUMHYECKHIX CocTaBlATh 1. 3agaun Ha cocTaBIEHUE
OK 04 |peakuuit peakuuu YPaBHEHUH PEAKIINI:
COETMHEHMUS, — COCJIMHEHM S, 3aMEILICHNUS,
pas3noxeHus, pas3ioxeHus, 0OMeHa;
obMeHa, — OKHCIIUTEIBLHO-
3aMelleHus, BOCCTaHOBUTENIbHBIX PEAKIIUH C
OKHUCJIUTEIHHO- WCIIOIB30BAaHUEM METOJIA
BOCCTAaHOBUTEINIbH |3JIEKTPOHHOTO OanaHca.
bI€ peaKInu 2. 3a/1a4u Ha pacyeT MacChl
BEIIeCTBA UM 00bEMa
ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, MACCE WU 00BEMY
OJIHOTO U3 YYaCTBYIOIIUX B
pEaKLHUH BELIECTB; PACUETHI
Macchl (00bEMa, KOJTMYeCcTBa
BEIECTBA) MPOJAYKTOB PEAKIUH,
€CJIM OJTHO M3 BEIIECTB UMEET
MIPUMECH
2.2 DNEKTPOTUTHIECKAS CocraBiiaTh 1. 3amaHus Ha cOCTaBIICHUE
JTUCCOITMAITMS U HOHHBIN |ypaBHEHHS MOJICKYJISIPHBIX ¥ HOHHBIX
oOMeH XUMHUYECKHUX peakIuii ¢ ydacTHEeM KHUCIIOT,
pEaKIUK HOHHOTO |OCHOBAHUMW U COJIEH,
oOMeHa ¢ YCTaHOBJICHUE U3MEHEHHUS
y4acTueM KHCJIOTHOCTH CPEJIbI
Heopranuueckux |2. JlaboparopHnas padora "Tunsl
BEIIECTB XUMHYECKHUX peakiui”
3 Hccaenorarb KountpoabsHas padora
Paznen 3. Ctpoenne u o P P
. CTpoeHHe 1 «CBoJiCcTBa HEOPraHNYeCKUX
CBOIICTBA .
CBOIiCTBA BellleCTB)»
HEOPraHu4YecKux
HEOPraHu4ecKux
BelleCTB
BelleCTB
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Pe3yabTar

THunnl olleHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema N
00yueHus MepOonpusITHIA
3.1 | OK01 |Knaccuduxarms, Knaccudpunupona |1. Tect «Homenkiarypa u
[IK1.6  |HOMeHKaTypa u Tb Ha3BaHUE HEOPTaHMYECKUX
CTpOEHUE HEOpPraHMYecKHe |BEIIECTB UCXOJS U3 UX
HEOPTraHUYECKUX BEIIECTBA B XUMHYECKOH (hOpPMYIIbI WU
BEIIIECTB COOTBETCTBUU C  |COCTaBJICHUE XUMUYECKOMN
UX CTPOCHHEM (hopMyIIBI HCXOIS U3 Ha3BaHHUS
BEILECTBA 110 MEKIYHAPOIHOMN
WJIM TPUBHAIBHOMN
HOMEHKJIAType».
2. 3a/1auu Ha pacyeT MacCOBOM
JIOJTH (MacChl) XMMHUYECKOTO
aeMeHTa (COCTMHECHMS ) B
MoJIeKyJie (cMecH).
3. [IpakTuueckue 3agaHus 110
KJaccu(puKanuu, HOMEHKIIAType U
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIIECTB
Pa3IUYHbIX KJIACCOB.
4. IpakTuyeckue 3a1aHus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BUJ]a XUMHYICCKOM
CBSI3M U THIA KPUCTAITMUECKOMN
peIIeTKn
32 | OK01 |Du3HKO-XMMHUYECKHUE VYcranaBnuBate  |1. Tect «Ocobennoctu
OK 02 CBOMCTBA 3aBHCUMOCTD XHMUYECKHX CBOMCTB OKCUJIOB,
[IK1.6  |HeopraHUYecKHX ¢buznko- KHUCJIOT, OCHOBAaHUM, aM()OTEPHBIX
BEIIIECTB XUMHYECKIX TUIPOKCHUIOB U COJIEI.
CBOWCTB 2. 3ajaHus Ha COCTaBJICHUE
HEOPTaHWYECKUX |ypaBHEHUI XUMUYECKUX PEeaKIUil
BEIIECTB OT C YJacTHEM TMPOCTHIX U CIIOKHBIX
CTPOCHHS aTOMOB |HEOPTaHUYECKUX BEIIECTB:
Y MOJIEKYIL, a OKCHJIOB METAJJIOB, HEMETAIIJIOB U
TaKKe THITA aM(pOTEePHBIX IJIEMEHTOB;
KPUCTAJUIMYECKON |HEOPTaHUYECKUX KHUCIIOT,
pemeTKn OCHOBaHWH U aM()OTEPHBIX
THUIPOKCHUIOB, HEOPTAHUIECKUX
COJIEH, XapaKTEPU3YIOLIUX HX
CBOMCTBA M CIOCOOBI TOyYEHUSI.
3. [IpakTHKO-OpHEHTHPOBAHHEIC
TEOPETUYECKHE 3a/IaHuUs Ha
CBOMCTBA U ITOJIyYEHHUE
HEOPTaHWYECKUX BEIIECTB
33 | OK01 |Unentudukanus HccnenoBath 1. IlpakTuKO-OpUEHTHUPOBAHHBIE
OK 02 |Heoprannyeckux KayeCTBEHHBIE 3a/laHus IO COCTABIICHUIO
OK 04 [BemecTB peakuuu XUMHUYECKHUX PEAKIUM C y4aCTHEM
HEOPraHMYECKUX |HEOPraHWYECKUX BEIECTB,
BEIIIECTB WCIIOJIb3YEMBIX JIJIST UX

HUIEHTU(UKALINN.
2.JIaGoparopHas pabora:
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Pe3yabTar

THunnl olleHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema N
00yueHus MepOonpusITHIA
“Unentuduxarus
HEOPraHUYECKUX BEUIECTB’
4 Pasxen 4. Crpoenne u Hccnenoars KonrtpoJiabHas paQOTa
CcBOIiCTBA cTpoeHue i «CTpoeHue U cBOiicTBa
cBoOiicTBa OpPraHuYecKuX BelecTB)
OpPraHnvyecKux
BeleCTR OpPraHu4YecKux
BeIIECTB
41 | OK01l |Knaccuduxarms, Knaccudunupona |1. 3amanus Ha COCTaBICHUE
I[IK 1.6 |crpoecHue n Th OPraHUYECKHE |HA3BaHHMH OPTaHMYECKHUX
HOMEHKJIATypa BELIECTBA B COEMHEHH 110 TPUBUAIBHOMN WIIH
OpPraHMYECKUX BEIIECTB [COOTBETCTBUM C  |MEXAYHApPOTHOU
WX CTPOCHUEM CUCTEeMAaTHYECKOW HOMEHKIIATYypeE.
2. 3ajaHus HA COCTABIICHUE
TIOJTHBIX ¥ COKPAIICHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPraHUYECKUX BEIIECTB
OTJICTIbHBIX KJIACCOB.
3. 3agauu Ha orpeaeieHue
npocTeiiien hopMyIibl
OpPTaHHYECKON MOJICKYIIBI, UCX OIS
13 3JIEMEHTHOTO cocTaBa (B %)
42 | OKO01 CBoiicTBa OpraHMYECKHUX | Y CTAaHABIUBATD 1. 3aganus Ha cCOCTaBIEHUE
OK 02 |coenuneHwmii 3aBUCUMOCTh ypaBHEHUN XUMUYECKHUX PEaKIUit
OK 04 ¢buzuko- C y4acTHEM OpraHMYECKHX
[IK 1.6 XUMHYECKIX BEIIECTB HA OCHOBAaHUU UX
CBOWCTB COCTaBa U CTPOCHUS.
OpPTraHUYeCKHUX 2. 3ajaHus HAa COCTABIICHUE
BEIIECTB OT YpaBHCHUN XUMHUECKUX
CTpOEHUS peaxIuii, UIUTFOCTPUPYIOIINX
MOJIEKYJT XUMHYECKHE CBOMCTBA C yIETOM

MEXaHU3MOB ITPOTEKAHUS IaHHBIX
peaKInii U TeHETUYECKOW CBSI3U
OpPraHWYECKUX BEILIECTB PA3HBIX
KJIaCCOB.

3. Pacuernbie 3amauu o
yYpaBHEHHUSAM peakluii ¢ ydyacTueM
OpPraHUYECKUX BEILECTB.

4. Jlaboparopnas padboTa
“IIpeBpalieHuss OpraHuYeCKuX
BEILIECTB IIPX HAarpeBaHUu"
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N | OK/MK | Moayan/Pasaen/Tema | L OYIRTaT Tambr oueHo HEIX
00yueHus MepOonpusITHIA
43 | OK01l |Mnentuduxamms Hccnenosath 1. I[TpaKkTHKO-OPUEHTHPOBAHHBIC
OK 02 |opraHMYecKUX BEIIECTB, |KaueCTBEHHbIE 3a/laHus IO COCTABIICHUIO
OK 04 |ux 3HaueHue u peakuuu XUMUYECKHUX PEAKIUM C y4aCTHEM
[IK1.6 |npumMeHeHue B OBITOBOM |OpPraHUYECKUX OpPraHMYECKUX BEIIECTB, B T.4.
Y TIPOU3BO/ICTBEHHON COeTMHEHU I WCIIOJIb3YEMBIX JIJISL UX
JeSITeNIbHOCTH YEJIOBEKA |OTIEIIbHBIX UICHTH(UKAIUY B OBITY U
KJIaCCOB MIPOMBIIUIEHHOCTH.
2.JIaboparopnas padora:
“Unentuduxariiss OpraHnIecKux
COCTMHEHUN OTIAENbHBIX KJIACCOB™
5 XapakTepuzoBart
Paznea 5. b BJIMSIHUE
Kunernueckue u Pa3IMYHBIX
TepMoAUHAMHUYecKUe |(aKTOpPOB Ha
3aKOHOMEPHOCTH paBHOBecHe U
NPOTEeKAHUSA CKOpPOCTH
XUMHUYECKUX PeAKIHil | XUMHYECKHUX
peakumid
5 |OKO01l [Ckopoctb xumuyeckux |XapakrepuszoBath |IIpakTHKO-OpHEHTUPOBAHHBIC
OKO02 |peakuuii. XuMHYECKOE |BIUSHHE TEOPETUUECKHE 3a/IaHus Ha
[IK1.6  |paBHOBecue KOHIICHTpallu1 aHayu3 (akTOpOB, BIUSIONINX HA
pearupyromumx W3MEHEHHE CKOPOCTH
BEIIECTB U XUMHYecKo# peakiun. [IpakTuko-
TEMIIEpaTyphl HA |OPUEHTUPOBAHHBIEC 3aIaHUS HA
CKOpOCTh npUMeHeHre npuHnuna Jle-
XUMHYECKIX HlaTenbe s HaX 0K ACHUS
peaxiuii HaTpaBIEHUS CMEIICHUS
XapakTepr30BaTh |PaBHOBECHS XHMUIECKON
BIIMSIHUE peaxIyu 1 aHau3 GaKTopoB,
M3MEHEHUS BIIMSIONINX HAa CMEIEHHE
KOHIICHTpalluu XUMHYECKOTO PaBHOBECHUS
BEIIECTB, pEaKLUU
cpezbl 1
TEMIIepaTypbl Ha
CMeIIeHue
XHUMHYECKOTO
paBHOBECHS
6 HccaenoBath
HCTHHHBIE
Paznen 6. PacTBopsI PacTBOPEI ¢
3aJaHHbIMH
XapaKTepUCTUKA
MH
6.1 | OKO1l |Ilonsarue o pactBopax |Paznmuath 1. 3amaum Ha MPUTOTOBJICHNE
OK 02 WCTUHHBIC pPacTBOpOB.
I1IK 1.6 pacTBOpbI 2. IIpaKTHKO-OpUEHTUPOBAHHBIC

pacueTHbIe 3a/laHus Ha
JUCIIEPCHBIE CUCTEMBI,
WCIIOJIb3yeMbI€ B OBITOBOM 1
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Pe3yabTar

THunnl olleHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema N
00yueHus MepOonpusITHIA
IIPOU3BOJICTBEHHOMN JIEATEIILHOCTH
YyeoBeKa
6.2 | OK01l |HccrnenoBanue coiictB |MccimenoBarhb JlaGopaTopHas pabota
OK 04 |pacTBOpOB (buzuKo- “IIpuroroBieHue pacTBOPOB”
IIK 1.6 XUMHUYECKHUE
CBOMCTBa
VCTHHHBIX
pacTBOpoB
Il | IIpodeccuonaIbHO-OPUEHTHPOBAHHOE COlep:KaHue (ColepKaHue MPUKJIATHOTO
MOYJIs1)

7 Paznen 7. O1eHuBATH 3amura keiica (c yuerom
Xumus B ObITY H IOCJICACTBUSA Oyayuei npogeccHOHATbHOU
MPOU3BOICTBEHHOMH OBLITOBOI U AeATeTbHOCTH)
AeATeIbHOCTH MPOU3BO/ICTBEHH
YeJIOBeKa Ol 1eATeIbHOCTH

YyeJioBeKa ¢
037000707
IKOJIOTHYeCKOI
0e30MmacHOCTH
OK 01 Xumus B OBITY U O1eHnBaThL Keiic (c yuetom Oynymieit
OK 02 |mpou3BOACTBEHHOM MOCTIE/ICTBUS npodeccruoHaIbHON
OK 04 |mesTenpHOCTH YenmoBeka |OBITOBOW U NEeSITETbHOCTH)
OK 07 MIPOU3BOJICTBEHHO |B03MOKHBIE TEMBI KEHCOB:
IIK 1.6 ¥ gearenpHoctu | 1. IloTemienne kiumara u
YeloBeKa ¢ BBICBOOOKJICHHE Ta30BBIX
MO3HIINI THJIPATOB CO JTHA OKEaHa.
9KOJIOTHYECKO (2. bynymiue Matepuansl st
0e3omacHOCTH aBHa-, MallIHHO- U

PUOOPOCTPOEHUSI.

3. HoBble MaTepuansl s
COJIHEYHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
PacTUTENBHBIX MPETapaToB
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JIucT u3mMeHeHuil, BHOCUMBIX B pa004yIo NporpaMmmy
1o y4yeOHo# JucHuILInHe XUMus
cnenuagabHocT 09.02.07 UndopManuoHHbIe CHCTEMbI M IPOrPAMMUPOBAHME

Ne Jlara N3MmeHeHusn Crpanuna IMopnuco




