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Paccmotpena YTBepKaeHa IPUKA30M JTUPEKTOPA

Ha 3aCeaHUU [IUKJIOBOU METONUYECKOU I'BIIOY KK «KMT»
KOMHCCHHA MAaTEMAaTHYECKUX U OOIIUX
€CTECTBEHHOHAYYHBIX JTUCIUIUINH ot 28 nrous 2024r. Ne 748

IIporokos ot 5 uronss 2024 r. Ne 10
[Ipencenarens MK Xamxanokona 3.3.

OnoOpena
Ha 3aCeaHHUHU MEJarornyecKoro CoBeTa
npotoko1 ot 28 uroHs 2024 r. Ne 9

Pabouas mporpamma ob6meo6pazoBatenbHoi quctumuinabl Ol 12 Xumus pazpabortaHa Ha
OCHOBE (helepaabHOr0 TOCYAapCTBEHHOTO O00pa30BaTENbHOTO CTAaHAAPTAa CPEIHEro OOIIero
o0Opa3oBaHMs, YTBEPXKICHHOrO MpUKazoM MuHHcTepcTBa OOpa3oBaHus M Hayku Poccuiickoi
Oenepauun ot 17 mas 2012 1. Ne413, 3apeructpupoBaHHOro B MUHUCTEPCTBE IOCTHUIIUU
Poccuiickoit ®enepaunun 07 urons 2012 r. perucrpanmonHbeiii Ne 24480 ¢ u3MEHEHUSIMH U
nonoHeHussMHu, [lpuMepHoii  mporpamMmbl  00IIe00pa30BaTEIPHON — JTUCIUILIMHBI  XHUMHS,
pekomennioBanHo ®I'bBOY IO MPIIO B kauecTBe MpUMEPHOW MPOrpaMMbl JJis peaanu3aluu
OCHOBHOH mpodeccnoHanbHOH oOpa3oBarenbHOil mporpamMbl CIIO Ha 6aze OCHOBHOTO OOIIETO
o0pa3oBaHMs € MOJTYYSHHEM CPETHEro o01iero oopa3oBaHusi, yTBepkKIeHHON Ha 3aceganun CoBeTa
M0 OIIEHKE COJACpP)KaHUS W KayecTBa MPHUMEPHBIX pabOuMX MPOrpaMM O0OIIEe0O0pa3oBaTEIHLHOTO U
COLIMAJIbHO-TYMAaHUTAPHOTO IIMKJIOB CPEIHEro Mpo(ecCHOHATBFHOTO 00pa3oBaHUs, MPOTOKON OT
30 mHOsOpst 2022 r Ne 14, ®I'OC CIIO mo mpodeccun 35.01.25 OmnepaTop-CTaHOYHUK
nepeBooOpabdaThIBAIOIIETO 000PYI0BaHUS, YTBEPHKIEHHOTO MPUKa3oM MUHHUCTEPCTBA MTPOCBEUICHUS
Poccuiickoit ®eneparuu ot 17 aBrycra 2022 r. N 749. YITIC 35.00.00 Cenbckoe, JeCHOE U pIOHOE
XO035IMCTBO

Opranuzanus- rocy/IapcTBEHHOE 010 KEeTHOE MTpodeccnoHabHOE 00pa30BaTEIbHOE

pa3paboTUuK: yupexaenue Kpacnogapckoro kpasi «kKpacHoIapCcKkuii MOHTaXHBIN
TEXHUKYM»

CocraBurernb:

OcumnoBa Amxkenuka ABTanamioBHa, npenogaatess [ BIIOY KK «KMT»
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1.00mas xapakrepucTuka padoueii nporpaMmbl
0011e00pa3oBaTEeIbHOM TUCHUILINHBI

1.1. MecTO IMCHUILIMHBI B CTPYKTYPE OCHOBHOM NpogdeccuoHaJIbHOM
o0pa3oBaTeJbHOM MPOrPaMMbI
OO0meobOpa3oBaTeNibHass ~ JUCHHUIUIMHA «XUMUS»  SBISIETCS  00S3aTENIbHOM  YacThIO
00111e00pa30BaTeILHOTO MHKJIa 00pa3oBaTeabHOM mporpaMMbl B cootBeTcTBUU ¢ PI'OC CIIO mno
npodeccuu 35.01.25 Oneparop-cTaHOUHUK JepeBOOOPAOATHIBAIOIIETO 000Dy IOBAHUS

B cootBerctBUn ¢ ®I'OC COO «Xummus» sBIsSETCS 00sA3aTeIbHON AUCIHUILTUHOW HA YPOBHE
cpenHero odmiero oopazosanus. Ha u3yueHue IuCHUIUIMHBL «XMMMSD» OTBOJUTCS /2 yaca.

1.2. ]_Ie.]'ll/l H INIAHUPYEMBIC PE3YyJbTAaThbl 0OCBOCHUA TUCHUILIMHBI:

1.2.1. lleqiy TUCHUIIMHBI.

Conepsxkanue mporpamMmbl 00111€00pa30BaTEIbHON JUCIUTUTMHBL «XUMUS» HAIMPaBICHO
Ha JIOCTHKEHUE CIICIYIOIINX 1eJIe:

dbopMHUpOBaHHE Y CTYJCHTOB TIPEJACTABICHHUS O XHUMHUYECKOW COCTABIISIOIICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa KaK OCHOBBI NPHUHSATHUS PEIICHUH B KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CHTYAIIHIX, OTBETCTBEHHOTO ITOBEJCHHS B IIPUPOTHON Cpe/Ie.

3agayu AUCHMILINHBI:

1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX MPOIECCOB U

SBJICHUH B OKpYXarolleil cpene, LEeNOCTHOW HaydHOM KapTHHBI MHUpA, B3aMMOCBS3U U
B3aMMO3aBUCHUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTaBJIATH (OPMYJIbl HEOPIraHUYECKUX M OPraHUYECKHX BEIIECTB,
YPaBHEHUS XUMHUYECKHUX pEaKIHH, OOBACHATH HMX CMBICI, HHTEPIPETUPOBATH PE3YJIbTAThI
XUMHYECKHUX IKCIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM IMPOBEIACHUS MPOCTEHIINX XUMUYECKUX 3KCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM € COONIOJIEHMEM TMpaBuUi Oe30MacHOro OOpallleHus C BEIIeCTBaMU U
71a00paTOpHBIM 000PYI0OBaHUEM;

4) pa3BUTh yMEHUS UCMOJIb30BATH HH(POPMAIMIO XUMUUECKOTO XapaKTepa U3 pasInyHbIX
UCTOYHUKOB,;

5) cdopmupoBaTh yMEHHS NPOTHO3UPOBATH IOCIEACTBUS CBOEH JESATEIBHOCTH U
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX IPOLIECCOB;

6) cdopMupoBaTh MNOHMMAHME 3HAYUMOCTU JOCTIDKEHHH XMMMUYECKON HAayKh U
TEXHOJIOTHH JIJIsl Pa3BUTHSI COIMATBLHOM M MPOU3BOICTBEHHOU cep.

1.2.2. [lnannpyemblie pe3yJIbTAThI OCBOCHHUS 0011e00pa30BaTEIbHON IMCUUILIUHBI B
coorBercTBHH ¢ PI'OC CITIO u Ha ocaose ®PI'OC COO

Ocoboe 3HaueHue aucuuIuinHa uMmeeT npu GopmupoBanuu OK u ITK



Koa n Il1anupyemMble pe3yabTaThl 0CBOECHHS AUCHUTIIHHbBI

HAHMEHOBaHHUe

¢popmupyembIx OO61ue JAucnunimHapHbie

KOMIIeTeHIN i

OK 01. B yacTu Tpy10BOI0 BOCIUTAHMS: - BJIQJICTh CUCTEMOW XHMMHMYECKHUX 3HAHUU, KOTOpas BKJIKOYAET:
Bri6upats - TOTOBHOCTb K TPYyHIY, OCO3HAHHE ILIEHHOCTH MAaCTEPCTBA, | OCHOBOMOJIATAIONIME TMOHATUSA (XUMHUYECKHUH JJIEMEHT, aToM,
CIIoCOObI TPYIOJTFOOHE; SJIEKTPOHHAsE 000JI0YKa aroma, Ss-, p-, d-3JIeKTpOHHBIE OpOHTAIN
pelieHus 3a1a4 | - TOTOBHOCTh K aKTUBHOM JIEATETbHOCTH TEXHOJIOTUYECKON U | aTOMOB, MOH, MOJIEKYJa, BaJIGHTHOCTh, 3JEKTPOOTPUIIATEIHLHOCTD,
npod)eCCHOHANIb | COIMAILHON HANPaBICHHOCTH, CIIOCOOHOCTh MHUITUUPOBATh, | CTEIIEHb OKUCIEHUS, XMMHYECKas CBS3b, MOJIb, MOJISIPHAs Macca,
HOH IUTAHUPOBATh ¥ CAMOCTOSATEIBHO  BBINOJHATH TaKyl | MOJISIPHBIM 00BEM, YIIIEPOIHBINA CKeNeT, (DYHKIIMOHAIBHAS TPYIITIA,
JeSATeTLHOCTH JIEATEeTLHOCTD; paguKal, U30MepHs, U30MEPbl, TOMOJIOTHYCCKUMA PsiJi, TOMOJIOTH,
NPUMCHHUTEIBHO | - HMHTEpPEC K pasiudHbIM  cdepaM MpoecCHOHAIBHON | yIIICBOIOPOABI, KHCIOPOJI- U  a30TCOJEpKAllNe COCIUHCHUS,
K pa3JINuyHbIM JIeATEeTLHOCTH, OMOJIOTMYECKH aKTUBHBIE BeIIeCTBAa (YIJIEBOABI, YKUPBI, OCIKH),
KOHTEKCTaM OBnanenue YHHBEPCAJIbHBIMH Y4eOHBIMH | MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISPHbIE

MO3HABATEJbHBIMH JAeHCTBUSIMH:

a) 0a30Bble JOrHYecKHe AelCTBHS .

- CaMOCTOSTEILHO (POpMYyITUpOBaTh W aKTYaJIM3HPOBATH
po0JieMy, pacCMaTPUBAaTh €€ BCECTOPOHHE;

- yCTaHaBJIWBATh CYIIECTBEHHBIA MPU3HAK WJIH OCHOBAHUS
JUTSL CpaBHEHU S, KitaccuuKauu u 00001eHNS;

- ONpENeNsITh MENU ACSITeTLHOCTH, 33JaBaTh MapaMeTphl U
KPUTEPUU UX TOCTHIKEHUS;

- BBIABJIATH 3aKOHOMEPHOCTH H
paccMaTpUBaEMBbIX SIBICHUSX;

IMPOTUBOPCUUA B

- BHOCUTh KOPPEKTHBBI B JI€SITEIBHOCTb, OLCHHUBAThH
COOTBETCTBUE pPE3YyJIbTATOB ILEIsAM, OLEHUBATH PHUCKU
MOCJIEACTBUN NeITEeTbHOCTH,

- pa3BuBaThb KPEaTUBHOE MBINUIEHUE MPU PELIEHUHU

JKU3HEHHBIX TTPOOIeM
0) 0a30BbIe HCCIEI0BATEIbCKUE TeHCTBUS:

- BJQJCTh HaBBIKAMHU y4eOHO-UCCIICJIOBATEIILCKOH U
MPOEKTHON  NEATeNbHOCTH,  HaBBIKAMH  pa3pelieHus
npo0Jem;

- BBUIBISITH ~ NPUYMHHO-CIEACTBEHHBIE  CBS3M U

aKTyaJIn3MpOBaTh 3aJ]auy, BBIIBUTATh TUIIOTE3Y €€ PEIIeHUs,

COCIMHEHUS, KPUCTAJUIMYECKAass pEIIeTKa, THUIIbl XUMHUYECKHX
peakiuit (OKMCIUTENTEHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHAOTEPMUYECKUE, PEaKIMu HOHHOro oOMeHa), pacTBOp,

AIIEKTPOJIUTHI, HEIJIEKTPOIUTHI, JIEKTPOIUTHYECKAs TUCCOIHALIMS,
OKHUCJIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM pEaKIIHH,
XMMHUYECKOE  paBHOBECHE), TEOpPUUM M  3aKOHBI  (Teopus
XMMHYECKOIO0 CTPOCHHMS OpraHndeckux Bemects A.M. bytieposa,
TEOpUs DJIEKTPOJUTHUECKON JTUCCOLMALINN, IEPUOINIECKUI 3aKOH
J.W. MenneneeBa, 3aKOH COXPaHEHHUSI Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUI S3bIK XMMHHU, (HAKTOJOTHUECKUE CBEACHUS O
CBOIICTBax, cOCTaBe, MOJy4YE€HUU U OE30MaCHOM HCIIOJIb30BAHUU
BOXHEUIINX HEOPraHWYECKUX U OPTaHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOHN JESITeTbHOCTH YEJIOBEKa;

- yMEThb BBIABIATH XapaKTEpHblE MPU3HAKK M B3aUMOCBS3b
W3YYEHHBIX MOHATUHN, IPUMEHATh COOTBETCTBYIOILIME MMOHATHS MIPU
ONMCAHUU CTPOEHUS M CBOWCTB HEOPraHMYECKUX M OPraHUYECKUX
BEUIECTB U UX MPEBPAIICHUI; BBISIBIATH B3aUMOCBSI3b XUMUYECKUX
3HAHMH €  TOHATUAMH W MPEACTaBICHUSIMH  JIPYrHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETb HCIIOJIb30BaTh HAMMEHOBAaHUS XUMHUYECKUX COEAMHEHMU
MEXKIYHApOAHOTO COK03a TEOPETUUYECKOW M MPUKIATHON XUMUU U




HaXOOUTb  apryMEHTbl  JJIs  JOKa3aTelbCTBA  CBOUX
YTBEPXKACHUM, 3a1aBaTh [IapaMETPbl U KPUTEPUH PELICHHUS;

- AQHAJIM3UPOBATH IIOJYUYCHHBIC B XOJAC PCHICHUA 3aaadyu
pe3yJbTaThl, KPUTHYECKU OLIEHWBATH HMX JOCTOBEPHOCTS,
IMPOrHO3UPOBATH UBMCHCHHUEC B HOBBIX YCJIIOBUAX,

- YMETb IEPEHOCUTh 3HAaHHA B IIO3HABATCIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEIEATEILHOCTH;

- YMETb HMHTEIPUPOBATh 3HAHUSA W3 DPA3HBIX IPEIMETHBIX
o0OJacrei;

- BBIABUTAaTb HOBBIE UJCH, IpEeAJararb OPUTMHAJIBHBIE
IMOAXOIBI Y PELLICHMUA,

- CIOCOOHOCTH MX MCIIOJIb30BaHM B [103HABATEIbHOMN U
COLIMAJIBHON ITPAKTHUKE

TPUBHUAJIbHBIC Ha3BAaHUS BAKHEUIINX BELIECTB (STUJICH, alleTHUJICH,
rIMuepuH, QeHos, ¢opManbAeruj, YKCycHas KHUCIIOTa, TIIUIMH,
yrapHblii ra3, YIJIEKHCIBIA Tra3, aMMHaK, TalleHas W3BECTb,
HeraimeHasi HM3BECTh, NHUTbhEBas coJa M JIPYruX), COCTaBISThH
(bOopMyITbI HEOPTaHUYECKUX U OPTaHMYECKUX BEIICCTB, YPAaBHEHUS
XUMHUYECKUX peaKUHid, OOBSICHATh HMX CMBICH; IOATBEPKIATh
XapaKTepHbIE XUMUYECKHE CBOMCTBA BEILIECTB COOTBETCTBYIOIIUMU
SKCIIEPUMEHTAMHU U 3aIIUCSAMHU YPABHEHUN XUMUYECKUX PEAKIIUil;

- yMETb  YCTaHaBIMBATh  MPHUHAICKHOCT  HM3YYEHHBIX
HEOPraHWYeCKUX M OpPraHMYECKUX BEIIECTB K OIpPEAEICHHbIM
KJIaccaM W TrpynnaM COEJWHEHUH, XapaKTepU30BaTh MX COCTaB U
BAKHEWILIME CBOMCTBA; ONPENENATh BUABl XUMHUYECKHX CBS3€d
(koBajieHTHasi, WOHHAs, META/UINYecKasi, BOJOPOJIHAs), THIIBI
KPUCTAINIMYECKUX  PEUIEeTOK  BEUIECTB;  KJIAcCU(UIIUPOBATH
XUMHUUYECKHE PEAKIUU;

- copMUpOBaTH MPEACTABICHUS: O XUMUYECKOW COCTaBIISAIOIIEH
€CTECTBEHHOHAYYHOM KapTHUHBI MHUpa, POJIM XWMHHU B TMO3HAHHH
SABIIEHUW TPUPOIBI, B (OPMUPOBAHUU MBIIUICHUS U KYIbTYPHI
JUYHOCTH, €€ (QYHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOAMMON MIJIst
pelieHrs MPAaKTHUYECKUX 3a/Jad U IKOJIOTUYECKH OOOCHOBAHHOTO
OTHOUIEHUS K CBOEMY 3JI0POBbIO U MPUPOIHOM CPEJIE;

- yMeThb MPOBOJUTH pPACUYETHl MO XHUMHUYECKUM (opmyraam u

YpPaBHEHUSAM  XUMHYECKMX  peakUMid C  HCIOJIb30BaHHEM
GU3MYeCKUX  BEIUYMH,  XapakTepU3YIOIIMX  BEIIecTBa  C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJbHBIE

YCJ'IOBI/ISI) ra30B, KOJIMYCCTBA BCIICCTBA, NCIIOJb30BaTh CUCTCMHLBIC
XUMHUYCCKUEC 3HAHUA I HPUHATHUA peH_IeHI/Iﬁ B KOHKPCTHBIX

JKU3HEHHBIX CHUTyallUsiX, CBSI3aHHBIX C BELIECTBAMM M HX
IPUMEHEHHEM
OK 02. B 00s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS: - YMEThb IUIAHUPOBATH U BBINOJIHATH XMUMHUYECKUH DKCIEPHUMEHT
Hcnonws3oBath | - cOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOUIETO | (IpEBpallleHHs OpPraHMYecKHMX BEIIeCTB IpH  HarpeBaHUH,
COBPEMEHHBIE COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH M OOIIECTBEHHOMW | MOJyYeHHE OSTHIIEHA U H3YYEHHE €ro CBOWCTB, KadeCTBEHHbIE
CpeacTBa NPAaKTUKK,  OCHOBAHHOTO  HA  JUANOre  KYyJIbTyp, | pEaKUMu Ha  albJeruipl, Kpaxmall, YKCYCHYIO KHUCIOTY;
MIOMCKa, CHOCOOCTBYIOIIETO ~ OCO3HAaHUIO  CBOErO0  MecTa B | JeHaTypauus OeJKOB IpU HarpeBaHUH, IIBETHBIC PEaKIUN OENIKOB;
aHaIu3a u HOJHUKYJIbTYPHOM MHUDE; IPOBOJIUTh PEAKIIMU MOHHOTO 0OMEHa, ONPENeNIATh Cpely BOIHBIX




UHTEpIpEeTallii | - COBEPIIEHCTBOBAHHUE SI3bIKOBOM M YNTATEIbCKON KYJIbTYphl | pACTBOPOB, KaueCTBEHHbIE PEAKUMU Ha cyabpaT-, KapOoHAT- U
UHPOPMALIMU U | KaK CPEJCTBA B3aUMOJCHCTBUS MEXKIY JIIOJbMU U MMO3HAHUA | XJIOPUI-aHUOHBI, Ha KaTHOH aMMOHUS; pemarb
UH(POPMALIMOHH | MUDA; JKCIIEPUMEHTaJbHBIE  337auu 1o Temam  "Meramipl"
bl€ TEXHOJIOTMH | - OCO3HAHUE LIEHHOCTH HAay4YHOH J1eATeNbHOCTH, FOTOBHOCTh | "Hemerambl") B COOTBETCTBUM €  IpaBUJIAMHU  TEXHUKHU
Ui OCYIIECTBIISAITh ~ MPOEKTHYID W HCCIEIOBATENbCKYIO | 0€30MacHOCTH MPH OOpalleHUH C BEHIeCTBaMHU M J1AOOpaTOPHBIM
BBIITOJIHEHMSI JeSITeIbHOCTh HHAUBUYAIbHO U B IPYIIIIE; 0o0OpyIOBaHUEM;  IPEJICTABIATh  PE3yabTaTbl  XMMHUYECKOI'O
3a1a4y Osianenue YHHBepPCAJbHBIMHU Y4eOHBIMH | OKCIIEpUMEHTa B (OpMe 3alHicH YPaBHEHUH COOTBETCTBYIOIIUX
npo¢eCCHOHAb | MO3HABATEIbHBIMU JIEHCTBUSIMM: peakuuii ¥ GopMyIupOBaTh BHIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;
HOM B) padora ¢ nnpopmanueii: - YMETh aHAIM3UPOBATh XUMHUCCKYIO0 HHPOPMAIIHIO, MTOJTyIaeMYyIO
JeSITebHOCTH - BJAJeThb HaBbIKAaMM IOJy4YeHHMs UHGPOpPMALMUM U3 | U3 Pa3HBIX MCTOYHUKOB (CPEACTB MaccOBOW MH(OpPMALUHU, CETh

MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITENILHO OCYIIECTBIATh | IHTEpHET u apyrue);

IOUCK, aHAJIN3, CUCTEMAaTH3allMI0 M HUHTEPIPETALUIO | - BIaJeTh OCHOBHBIMU METOJAMU HAayYHOI'O NO3HAHUS BEIIECTB U

UH(OPMALIUU PA3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS; XUMHUYECKUX sIBJIEHUI (HaOI0JeHre, U3MEpEHUE, SKCIEPUMEHT,

- cO37aBaTh TEKCThl B pa3IM4YHBIX (oOpMarax € Y4eTOM | MOJCIUPOBAHUE);

Ha3HAuYeHUS MHPOPMALMU U LEJNEBOH ayaWTOpWH, BBIOMpAs | - yMETh HPOBOJUTH pacyeThl 1O XHUMHYECKHM (QopMmylaMm U

ONTUMAJIbHYIO (POPMY IPEICTABICHUS U BU3yaIU3alluH; YPaBHEHMSIM  XHMHYECKHX  pEakUMH ¢  HCIIOJIb30BaHHEM

- OICHHMBATH JOCTOBEPHOCTbH, JIETUTUMHOCTHb MH(pOpMAIHH, | GU3NIECKUX  BEIUYMH,  XapaKTEpU3YIOIIMX  BEIIECTBA  C

€e COOTBETCTBHE TMPaBOBBIM M  MOPAJIbHO-3TUYECKUM | KOJIMYECTBEHHOW CTOPOHBI: Macchl, oOBbeMa (HOpMalibHbIE

HOpMawm; YCIIOBUS1) Ta30B, KOJMYECTBA BEIIECTBA; UCIOJIb30BaTh CUCTEMHBIE

- WCIONB30BaThb  CpeAcTBA  MH(POPMALMOHHBIX U | XMMUYECKHE 3HAHUS JUId HPUHATHS pEIIeHUH B KOHKPETHBIX

KOMMYHHKAI[MOHHBIX TEXHOJIOT U B pEIIEHUN | )KU3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C BELIECTBAMM M HX

KOTHUTHBHBIX, KOMMYHHMKATUBHBIX W OpraHU3allMOHHBIX | IPUMEHEHHEM

3a/1a4 ¢ COONIIOZICHUEM TPEOOBaHUI APrOHOMHUKHU, TEXHUKU

0€30I1aCHOCTH, TUTHUEHBI, pecypcocOepeeH s, TPaBOBBIX U

ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MaCHOCTH;

- BJIaJIeTh HaBbIKaMM PAacliO3HaBaHMS U 3aILUTHI

uH(popMalnu, HTHPOPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH,
OK 04. - TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U | - YMETh IUIAHMPOBATh M BBINOJHATE XUMHUYECKUH SKCIEPUMEHT
OddexTuBHO CaMOOMPEIEICHHIO; (mpeBpailleHusi OpraHMYeCKMX  BELIECTB IPU  HArpPEeBaHUU,
B3aMMOJEMCTBO | -OBJaJICHUE HaBbIKaMU y4eOHO-UCCIIEIOBATENBCKOM, | MOyYeHHe STHJIEHA U H3YYE€HHE €ro CBOWCTB, KayeCTBEHHBIE
BaTh U paboTaTh | IPOEKTHOM U COLIMATILHON e TEIbHOCTH; peakuuu Ha  alpJeTHUIbl, Kpaxmall, YKCYCHYIO KHUCIOTY;
B KOJUIEKTHBE U | OBJIajleHe YHMBEPCATbHBIMH KOMMYHHKATHBHBIMH | IeHATypalys OEJIKOB MPU HarpeBaHUM, I[BETHbIE PEAKLUU OCJIKOB;
KOMaH/ie AelcTBUSIMMU: MPOBOANTH PEAKIIMM MOHHOTO OOMEHa, ONPEENATh CpPely BOAHBIX

0) coBMecTHAS JeATeJLHOCTD.
- TMIOHWMATh W WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOU U

pacTBOPOB, KAaUCCTBCHHLIC PCAKIUHU Ha Cy'J'IL(baT-, Kap60HaT- )51
XJIOpUA-aHUOHEI, Ha KaTHuOH aAMMOHUA, peaTb




WHIUBUIYAIbHOU PaOOTHI;

- NpUHUMATh  LEJIHU COBMECTHOM  ACATCIBLHOCTH,
OpPraHu30BbIBaTh M KOOPAWHHUPOBATH JECUCTBUA II0 €€
JIOCTHKEHUIO: COCTABJIATh IUIAH JICMCTBUM, paclpenenarTh
POJIU C y4ETOM MHEHUN YYaCTHUKOB 00CYKIIaTh PE3yJIbTaThI
COBMECTHOM PabOTHI;

- KOOPJIMHUPOBATh U BBINOJHATH pabOTy B YCIOBHUAX
peanbHOro, BUPTYaJIbHOTO u KOMOWHHUPOBAaHHOTO
B3aUMOJCHCTBUS;

- OCYILECTBJIATH MO3UTUBHOE CTPATErMUECKOE MOBEIACHUE B

pa3JII/ILIHI)IX CI/ITyaIII/IﬂX, Hp OSIBJISITH TBOp‘-IGCTBO u
BOOOpakeHue, ObITh MHUIIMATUBHBIM

Osaanenue YHHBEpPCAJIbHbIMH peryJsiTuBHbIMHU
JelCTBUSIMU:

') IPUHATHE ce0s1 M APYTUX JHoeii:

- TNPUHUMATh MOTHBBI M apTYMEHTHI JIPYrUX IOJEH MpHu
aHaJIN3€ PE3yNbTATOB JIEATEIbHOCTH;

- TMpU3HaBaTh CBOE€ MPAaBO M MPaBO APYrHUX JOJEH Ha
OIINOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIHH
JPYTOro 4eJ0BeKa;

SKCIEPUMEHTAJIbHBIE  3aJadyd 1o TeMaMm  "'Mertauibl" u
"Hemeramnel') B COOTBETCTBUM C TPABWIAMH  TEXHUKH
0e30macHOCTH MpHU OOpaIlleHUH C BEIIECTBAMHU U J1a0OPaTOPHBIM
0o00opy/sOBaHHEM;  NPEICTaBISATh  PE3YJNbTaThl  XUMHUYECKOIO
JKCIIEPUMEHTa B (OpME 3aluCH YpPaBHEHUH COOTBETCTBYIOLIUX
peaxuii ¥ GopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB

OK 07.
ConericTBOBaThH
COXPaHEHUIO
OKpY>Karoleu
CpeIbl,
pecypcocoepex
€HHUIO,
MPUMCHSITh
3HaHUS 00
U3MCHCHUN
KJIMMaTa,
TPUHIUITHL
OepexKIINBOTO
IPOM3BOJICTBA,

B 001acTH 3K0J10r14eCKOro BOCIIMTAHUA:

- c(hOpMUPOBAHHOCTD 3KOJIOTUYECKOU KYJIBTYpBI,
IIOHUMaHue BIIUSIHUSA COLMAIIBHO-3KOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOAHON M COLHUAIIBHOUN CpeIbl,
OCO3HAaHHWE  TJO0ANBbHOTO  XapakTepa  SKOJOTHYECKHX
npo0Jem;

- IUIAaHUPOBAaHUWE U  OCYILIECTBIEHUE  JCHUCTBUUA B

OKpY>Kalollle cpelie Ha OCHOBE 3HAHMS EJEH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JIEUCTBUM, MPUHOCSIIINX BpEN
OKpYXKarolleH cpere;
- YMEHHE MPOTHO3UPOBATH HeOIaronpusiTHIC

HKOJIOTUYECKUE TIOCIIECTBUS MTPEANPUHUMAEMBIX EHCTBUM,
Mpe0TBpaNiaTh ux;

- chopMupoBaTh MPEACTABICHUS: O XUMHUECKOW COCTaBIISIOIIEH
€CTECTBEHHOHAYYHOW KAapTUHBI MHUpPA, POJIM XUMHUHU B IO3HAHUU
SBJICHUNA NPUPOAbI, B (OPMHUPOBAHUU MBIIUIEHUS MU KYJIbTYpPbI
JUYHOCTH, €€ (YHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOAUMOM IS
peleHns] NPaKTUYECKUX 3aJad M HKOJOTHYECKH OOOCHOBAHHOIO
OTHOUIEHMSI K CBOEMY 3/10POBbIO U MPUPOJHOMN CpEIE;

- yMeTh COOJIIOJaTh TMpaBWJIa SKOJOTUYECKH I1EJecO00pa3HOro
MOBE/ICHUA B OBITY U TPYJOBOM AESITEILHOCTH B LEJSIX COXPAHEHUS
CBOETO 3/I0pPOBbS M OKPY)KAIOIIEW NPUPOIHON CpEeabl; yUUTHIBATH
OMACHOCTh BO3JEWUCTBUS HAa JKUBBIE OPraHU3MbI OIpPENIEICHHBIX
BEUIECTB, ITIOHMUMAasi CMBICI IOKa3aTessd MPEAEIbHON TOMYCTUMON
KOHIEHTpaluu




3 dexTrBHO
JIEUCTBOBATE B

- pacliup€HHUC 9KOJIOTHYECKOH

HaIIPaBJIICHHOCTH;

OIlbITa JCATCIIbHOCTH

Ype3BbIUANHBIX | - OBJIaJICHUE HAaBBIKAMU yUeOHO-HUCCIIE0BATEIbCKOM,

CUTYaIUsAX MPOEKTHOM U COIMAILHOM IS TEIbHOCTH;

[K 1.1. - cOpMHUPOBAHHOCTh YMEHUH MPOBOAMUTH paCUEThl C | - cPOPMHUPOBATH YMEHUS aHAIM3UPOBATH XUMUYECKYIO
OcCymiecTBIATh | UCHOJIB30BAHNEM (PH3MUECKUX BEIMYMH, XaPaKTEPU3YIOMUX | HH(OPMAIIHIO, TOTYyIaeMyI0 U3 pa3HbIX HCTOYHHUKOB (CPECTB
MOJITOTOBKY BElleCTBa C KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObeMa | MaccoBoi MH(poOpManuu, ceTb UHTEepHET, U Apyrue)
pabouero ra3oB, KOJMYECTBO BEILECTBA; MCIOJIb30BaTh CHUCTEMHBIE

MecTa, XUMHUYECKHE 3HAHUS JUIS MPUHATUS PEIICHUH B KOHKPETHBIX

IPUCTIOCOOIEHH | )KM3HEHHBIX CHUTYallUsX, CBSA3aHHBIX C BEUIECTBAMH U HX

1 1 onepandii | MpUMEHEHUEM

00paboTku

aeTainey nu

W3JIeIIUHN U3

JPEBECUHBI HA

YHHUBEPCATbHBIX

nepeBooOpadar

BIBAIOIINX

CTaHKax,

BKJTIOYas

YCTaHOBKY U

CMEHY

PEeXYIIEro

MHCTPYMEHTA.

[IK 1.2 - c(hOpMUPOBAaHHOCTb YMEHMH MPOBOJUTH pacueThl C | - chOPMUPOBATh YMEHHUS aHATM3UPOBATh XUMUYECKYIO
OOpabatbiBaTh | UCHOJIB30BAaHUEM (PU3NYECKUX BEITUYMH, XapaKTEPU3YIOIIKX | HH(OPMALIKIO, TOJTy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CPEJCTB
JeTau U BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI: Macchl, o0beMa | MaccoBOM mHpopmanuu, cetb IHTEepHET, U Apyrue)
U3JIENHS U3 ra3oB, KOJHYECTBO BEIECTBA; HCIOJIb30BaTh CHCTEMHBIE

JPEBECHHBI HA | XMMMUYECKNE 3HAHMS AJIs IPUHATHS PELIEHUI B KOHKPETHBIX

YHHUBEPCATbHBIX | KU3HEHHBIX CUTYyallUAX, CBA3AHHBIX C BELIECTBAMH U HX

nepeBooOpabar | mprUMEeHEHHEeM

BIBAIOIINX

CTaHKax.




2.CTpPyKTYypa H coJep:kaHue 001e00pa3oBaTe bHOM U CHUIIIMHBI

2.1 O0beM TUCHUILINHBI U BUABI Y4e0HOIi padoThI

Bun yueOHo# padoThI

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CIIUTLTHHBI 72
1. OcHoBHOe coaep:kaHue 64
BT. 4..
TeopeTuyeckoe o0yueHue 30
MPAKTHYECKHUE 3aHATUS 24
J1ab0paTOPHBIE 3aHIATHS 10
2. TIpodeccnoHaAILHO-OPHEHTHPOBAHHOE COEPKAHUE 6
BT. 4..
TeopeTuyeckoe o0ydeHue 2
MPAKTUYCCKHUE 3aHATHSI 4
B Tom 4nciie B popMe npakTuUeCcKoil MOArOTOBKH 52
IIpomexyTounas arrectanms - Au¢depeHIINPOBAHHBIN 3a4eT 2
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2.2. TemaTu4eckuii VIaH U coiepKaHMe TUCUMILTUHBI « XUMUS

HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), OB LeM 1aCOR dopMupyembie
pa3/iesioB U TeM J1aGopaTopHble M MPAKTHYECKHE 3aAHITHS, MPUKJIATHONH MOTYJIb KOMIIETEHIHH
1 2 3 4
OcCHOBHOE coJiep:KaHue 64
Pasznes 1. OcCHOBBI CTPOEHNS BelleCTBA 6
Tema 1.1. OcCHOBHOe cojIep:KaHue 4 OK 01
Crpoenne aToMOB | TeopeTu4yeckoe o0y4enue
XAMHAICCKIX CoBpemeHHass MoOJeIb CTpoeHHs aToma. CHMBOIMYECKHH SI3BIK XUMHUH. XHUMHYCCKUH 3JICMEHT.
SJICMCHTOB DnexTpoHHas KOH(purypanus atoma. Kmaccudukanms XMMHYECKHX DIIEMEHTOB (S-, P-, d-3JeMEHTHI).
fipupoaa BaneHTHbIE  3JIEKTPOHBI.  BaJeHTHOCTb.  DJEKTPOHHAs  MPHUPOAa  XMUMHYECKOW  CBA3M. 2
XAMAHCCKON DJEeKTPOOTPUIIATEILHOCTh. BHIBI XMMHYECKOH CBsI3M (KOBAQJCHTHAs, WOHHAs, MeTajuTMuecKas,
CBI3H BOJOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHMusI
IIpakTHyeckue 3aHATHS
IpakTuyeckoe 3ansitue 1 Pemenre 3a1annii Ha UCIIOIB30BAHNE XMMHUUECKOW CHMBOJIMKH U Ha3BaHHI
COCTMHEHHUI 110 HOMEHKIAType MEKJIYHAPOTHOTO COK3a TEOPETHUYCCKOW W TPHUKIATHON XUMHH U
TPUBHAIBLHBIX HA3BAHUI IS COCTABICHHUSA XMMHUUYECKUX (OPMYIT JIBYXaTOMHBIX COEIMHEHMIA (OKCHJIOB,
CyNb(GUI0B, THAPHIOB | T.I1.) M IPYTHX HEOPTAHUUECKUX COCTHHEHUIN OT/IEIbHBIX KIIACCOB. 2
[pakTHyecKre 3a/aHUs] Ha YCTAHOBJICHUE CBSI3U MEXIy CTPOCHHEM aTOMOB XMMHYECKHX 3JIEMEHTOB W
MEPUOINYECKAM M3MEHEHHEM CBOMCTB XUMHUYECKHX DJIEMEHTOB M MX COEJMHEHHH B COOTBETCTBHH C
nosioxkeHueM [lepruoanveckoil CHCTeMBI.
Tema 1.2. OcHOBHOe co/iep:KaHue 2 OK 01
Iepuonnueckuii | [pakTHyeckue 3aHATHS OK 02
3aKOH ¥ TaOnuIa IpakTuyeckoe 3ausaTue 2 [leproanueckas cucreMa XUMHIeCKux demeHToB J[. 1. Meneneesa.
AN Menneneesa | @yapaeckmit embica Heprogmaeckoro 3akona [ 1. MeHzeneeBa. 3aKoHOMEPHOCTH H3MEHEHHS CBONCTE
XUMHYECKUX JIEMEHTOB, 00pa3yeMbIX HMH TIPOCTHIX U CJIOKHBIX BEHIECTB B COOTBETCTBUH C
TIOJIO)KEHUEM XHMHYECKOTO dieMeHTa B [leprnoandeckoit cucreme. MEPOBO33pEHUECKOE U HAYIHOE
3Hauenue [lepuonnueckoro 3akona /[.11. Menneneesa. [Ipornosst JI.1. MenneneeBa. OTKpbITHE HOBBIX 5
XUMHYECKUX JIEMEHTOB.
PeriieHre MpakTHKO-OPHEHTHPOBAHHBIX TEOPETHIECKUX 3aJaHHMI HA XapaKTEPH3AIHI0 XUMHIECKHIX
3JIEMEHTOB «MeTauTnuecKue / HEeMEeTaUTHYECKUE CBOMCTBA, DIICKTPOOTPHIIATEIEHOCTD XUMUIECKHX
3JICMEHTOB B COOTBETCTBHU C UX JJIEKTPOHHBIM CTPOCHHEM U MOJIOKEHHEM B MIEPUOIMICCKON CHCTEME
xumuueckux 3yemenToB JI.M. Menneneenay
Pa3nen 2. XuMnuyecKkue peakunu 10
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Tema 2.1. Tumsr OcCHOBHOe coJiep:KaHue 4 OK 01
XUMHYECKHX TeopeTnueckoe o0yueHue
peakuui Knaccudukanus u TUIIBI XUMUYECKUX PEaKIUil ¢ yuacTUEM HeopraHudeckux BeuiecTB. CocTaBiaeHue
YpaBHEHUU PEaKINi COSAMHECHUS, PA3JIOKCHHUSI, 3aMEIICHIsI, 0OMEHA, B T.4. pEaKIUii TOPEHHUS,
OKHCJICHUSA-BOCCTAHOBJICHHUS.
YpaBHeHUs OKUCIEHUS-BoccTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCIUTENb U BOCCTAHOBUTENb. 2
CocraBieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUil METOI0M 3JIEKTPOHHOTO
Oananca. OKUCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKLIUY B IPUPOJIE, IPOM3BOACTBEHHBIX IIpOLIECCaX U
YKU3HEJIESTEIbHOCTH OPTraHU3MOB
IIpakTH4eckue 3aHATHSA
IIpakTnyeckoe 3ansaTue 3 KonuuecTBeHHbIE OTHOLIEHUS B XUMUH. OCHOBHBIE KOJMYECTBEHHBIE
3aKOHBI B XMMHUU M PACUYETHl 10 YPAaBHEHHUSIM XUMHYECKHX peakuuid. Moyib Kak eIMHHIIA KOJINYeCTBa
BeulecTBa. MossipHass Macca. 3aKOHbI COXPAHEHMsI MacChl W SHEpruu. 3akoH ABoraapo. MosipHbIit 2
o0beM ra3zoB. OTHOCHTENbHAs TUIOTHOCTh Ta3oB. PacueTsl MO ypaBHEHUSAM XHMHUECKHUX PEaKUUd C
MCIIOJIb30BAHUEM MAacCChl, 00beMa (HOpMaJIbHbIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 01
DNEeKTPONUTHIECKA | TegpeTHecKoe 00yUeHHE OK 04
s TUCCOLIMAIUS U =
4 oBMe Teopus anexkrponuTudeckon nuccounanuu. MoHbl. DIEKTPONIUTHI, HEANEKTPOIUTHI. Peakiiun HOHHOTO
HOHHBIT O oOmena. CocTaBiieHHE peakluii MOHHOTO OOMEHa IMyTeM COCTaBJIEHUS UX TOJHBIX U COKPALIEHHBIX 2
MOHHBIX ypaBHeHUH. KHCIOTHO-OCHOBHBIE peakliiy. 3aJaHUsl Ha COCTABJIEHUE NOHHBIX PeaKIil
JlabopaTopHbIe 3aHATHS
JlabopaTopHnoe 3ansitue 1 TUNbl XUMHUYECKHUX PEAKIIHA .
HccnenoBanue TUIOB (110 COCTaBY U KOJMYECTBY MCXOAHBIX U 00pa3ylOIIUXCS BEIIECTB) U MPU3HAKOB 5
XUMHYeckuX peakuuil. IIpoBeneHue peakuuii HOHHOTO OOMEHa, ONpEIENCHHE Cpeabl BOJHBIX
pacTBOpOB. 3aaHMsI HA COCTABJIEHNE HOHHBIX peaKIMi
KonTtpoubnas
CrtpoeHue BelecTBa 1 XMMUUYECKUE PEAKIINU 2
padora 1
Pazpea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BELECTB 16
Tema 3.1. OcHOBHOe coJiep:KaHue 4 OK 01
Knaccudukanys, | Teoperuueckoe o0y4yenue
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HOMEHKJIaTypa U
CTPOEHHUE
HEOPraHUYeCKUX
BEILIECTB

[Ipenmer neopranmueckoir xumuu. Kinaccudukanus Heoprannueckux BemiecTB. [IpocTeie U cloKHBIE
BelecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCUJIbI, TUIPOKCHUIbI, KUCIIOTHI, COJi). B3auMocBs3b
HEOpPraHMYECKUX BEIIEeCTB. ArperatHble COCTOSIHHMS BemlecTBa. Kpucraminueckue u amopgHbIe
BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEIICTOK (aTOMHAasi, MOJICKYJsipHAs, WMOHHAs, METaJUINYecKas).
3aBUCUMOCTh (U3UYECKUX CBOWCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON pemeTKu. 3aBUCUMOCTD
XAMHYECKOM aKTMBHOCTH BELIECTB OT BHJA XMMHYECKOM CBSI3M U THUIIA KPUCTAIUIMYECKOW PELIETKH.
[TprunHbl MHOrOOOpa3usl BEIIECTB

HpaKaneCRne 3aHATHSA

IIpakTnyeckoe 3ansaTue 4 HoMeHknarypa HEOpraHMYECKMX BEIIECTB: Ha3BaHHE BEIIECTBA MCXOJS M3
UX XUMHUYECKOH (OpMyIbI WM COCTABICHHE XUMUUECKON (hOpMyIbl HCXOAs U3 HAa3BaHUS BELECTBA 110
mexaynapoanon (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYPE.

Pemenne mnpakTHuecKux 3aJaHMi MO KiaccU(UKalMK, HOMEHKJIAType M XUMHUYECKUM (opMysiaM
HEOPTraHMYECKUX BELIECTB PAa3IMYHBIX KIJIACCOB (YrapHBIM Ta3, YIVIEKHCIBIA Ta3, aMMHAaK, rameHas
U3BECTh, HETallleHasi U3BECTb, IUThEBAS COJIAa U JPYTUX): Ha3bIBaTh U COCTABIIATH (DOPMYIIbl XMMUYECKUX
BEIIECTB, OTPEACIATH MPHHAICKHOCTD K KIIaccy.

HcTouHnKH XHMUYECKOM MHpopMauuu (CpeiacTB MaccoBo MH(oOpManuu, cetb MHTEepHET U apyrue).
[Touck nHpOpManNK O HA3BaHUAM, HIIEHTH(UKATOPAM, CTPYKTYPHBIM hopMyam

OK 02
I[IK 1.1,
K 1.2

Tema 3.2. dusnko-
XUMHAYECKHE
CBOMCTBA
HEOPTraHUYECKUX
BEILIECTB

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

Mertannel. O6uue ¢puznyeckue U XUMUYECKHe CBOMCTBA MeTauioB. CriocoObl MojyuyeHus. 3HaueHHe
METAJUIOB M HEMETAUIOB B MPHPOJE M KU3HEAEATEIIBHOCTH YeloBeKa M opraHu3moB. Kopposus
METAaJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnsl. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBa HEMETaIoB. THIMYHBIE CBOMCTBa
HemetaioB [V— VII rpynn. Knaccuduxanus u HomeHkIaTypa coeJMHEHU HeMeTaoB. KpyroBopoTsl
OMOT€HHBIX JIEMEHTOB B IPUPOJIE

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNMYCCKUX BCUICCTB (OKCI/I}IOB, THAPOKCU OB, KUCIIOT,
coleit u I[p) 3aKOHOMepHOCTI/I B U3MEHEHUU CBOMCTB IMPOCTBIX BCHIECCTB, BOAOPOAHBIX COCﬂHHCHHﬁ,
BBICHINMX OKCHUIA0B U THAPOKCHUIOB

IIpakTHyeckue 3aHATHSA

IIpakTnyeckoe 3anaTHe S CocTaBiIeHUE YpaBHEHUN XMMHUYECKUX PEAKLUH C y4aCTHEM MPOCTBIX H
CJIOKHBIX HEOPraHWYECKUX BEIIECTB: METAIJIOB W HEMETAJJIOB; OKCHJOB METAUIOB, HEMETALUIOB H
aM(OTEpHBIX 3JIEMEHTOB; HEOPraHWYECKHX KHCJIOT, OCHOBAaHMH U aM(OTEPHBIX THUIPOKCH]IOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

PelieHre npakTUKO-OPUEHTHUPOBAHHBIX TECOPETUYECKUX 3aJaHMM Ha CBOMCTBA, COCTAB, MOJIYYEHUE U

OK 01
OK 02
K 1.1,
IIK 1.2
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0e30macHOe HCMOJIb30BaHUE BAXKHEHIIMX HEOPraHWYECKHMX BEUIECTB B OBITY W NPAKTUYECKOH
JeATEIBbHOCTH Y€JI0OBEKa

Tema 3.3. OcHOBHOe coJiep:KaHue 2 OK 01
Unentupukanus | JlaGoparopHbie 3aHATHS OK 02
HCOPTraHMICCKUX | JagopaTopHoe 3anaTHe 2 VneHTH(pHKALNS HEOPraHMYECKHUX BELIECTB. OK 04
BCHICCTB Penienye SKCIEPUMEHTATIBHBIX 3a4ad 110 XMMHMYECKMM CBOWCTBAM METAUIOB M HEMETA/LIOB, IO

Pacro3HaBAHUIO U MOJIYYEHHUIO COETMHEHUI METAJJIOB U HEMETAIIIOB. 5

Wnentudukanyss HEOPraHUYECKUX BEUIECTB C HCIOJIb30BAaHHEM HUX (DU3MKO-XMMUYECKUX CBOMCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIE peakiuu Ha cynbdar-, kKapOOHAT- U XJOPHUJI-

AQHUOHBI, HA KATHOH AMMOHMUS
KoHnTpoubHasn .

CBoiicTBa HEOPraHUYECKUX BEUIECTB 2
pabora 2
Paznean 4. CTpoeHue U CBOIICTBAa OPraHMYECKHUX BeleCTB 24
Tema 4.1. OcCHOBHOe cojiep:KaHue 4 OK 01
Knaccupukanus, | Teopernueckoe oGyyenue K 1.1,
CTPOCHHUE U [TosiBneHue 1 pa3BUTHE OPraHUYECKON XUMUHU Kak Hayku. [IpenMer oprannueckoit xumund. MecTo u K 1.2
HOMCHKJIaTypa 3HAYECHHUE OPraHUYECKOU XMMUU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHn4CeCKUX XUMHUYECKOE CTPOCHUE KaK MOPSJAOK COEAUHEHHS aTOMOB B MOJIEKYJIE COIVIACHO WX BAaJICHTHOCTH.
BCLICCTB OcHOBHBIE NOJIOKEHUSI TEOPUM XMMHUYECKOTO CTPOEHUs OpraHudeckux coeauHeHuii A.M. byrtaeposa.

VYriepoaHslii CKEJIET OPraHUYECKON MOJIEKYJbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XHWMHUYECKOTO

CTpOEHHS MOJIEKYJ. MI30Mepus U U30MepHI. 2

[TonsiTue o QynkunoHanbHoil rpynne. Panukan. IlpuHuunel KiaccM@UKaMu  OpPraHUYECKUX

coequHeHUN. MexnyHapoiHas HOMEHKJIATypa W IPUHLMIBL  HOMEHKJIATYPbl  OPTaHUYECKUX

coenuaeHuil. [lonsTre 00 a3zoTcoaepk aluxX COCAMHEHUSX, OWOJOTMYECKHM AKTHBHBIX BEIECTBAX

(yriaeBogax, kupax, Oenkax M Jip.), BBICOKOMOJIEKYJSIPDHBIX COEIMHEHHAX (MOHOMEp, MOJIUMeEp,

CTPYKTYpPHOE 3B€HO)

IMpakTuyeckue 3aHATHS

IIpakTnyeckoe 3anaTue 6 HoMmeHknaTypa OpraHM4eCKMX COEOUHEHMHM OTIEIbHBIX KJIACCOB

(HachIllIEeHHbIE, HEHACBHIIIEHHbIE U apOMaTHYEeCKUE YTIJIEBOJIOPOMAbI, CHUPTHI, (EHOJBI, albJeTUJIbI,

KETOHBI, KapOOHOBBIE KHCIOTHI U Jp.) CocTaBieHHE MOJHBIX U COKPALEHHBIX CTPYKTYPHBIX (hopMys

OpraHMYECKHUX BEUIECTB OTHENbHBIX KJIACCOB, HCIOJb3YyS HUX Ha3BaHUS [0 CHUCTEMAaTUYECKOM H 2

TPUBHMAIBHOI HOMEHKIJIATYpe (3TUJICH, alleTUJIeH, TIUIEepUH, heHom, popMabaeru, yKkCycHas KUcioTa,
rmnuH). PacueTsl mpocTeiimieit GopMyiibl OpraHU4ecKO MOJIEKYJIbI, UCXO/S U3 AJIIEMEHTHOTO COCTaBa
(B %)
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Tema 4.2.
CpoiicTBa
OpraHUYECKUX
COETUHEHUN

OcHoOBHOe coepKaHue

12

TeopeaneCRoe oﬁyqe}me

OU3MKO-XMMUYECKHE CBOMCTBA OPraHMYECKHX COEAMHEHHWH OTIENBbHBIX KIAaccoB (0COOEHHOCTH
KJIaccu(UKauy 1 HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTHUECKUH psal ¥ 001mas opmya; H30MEpHUs;
(u3nyecKkre CBOCTBA; XUMUYECKUE CBOMCTBA; CIIOCOOBI IMOTyYECHUS ):

— TpeaeNbHbIe YIIIEBOAOPOAbI (ajJKaHbl M LUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJUH M3 OCHOBHBIX
MCTOYHHKOB TeIljIa B MPOMBIIUIEHHOCTH U ObITy. CBOICTBA IPUPOIHBIX YTIEBOIOPO/IOB, HAXOXKICHNE B
NpUPOIC U IPUMEHEHHUE AJIKAHOB;

— HempeAenbHbIC (AIKEHBI, ANKWHBI M AJKaJAMEHB]) W apoMaTWdeckue yrieBoxopoisl. ['openue
alleTUJICHA KaK HICTOYHUK BBICOKOTEMIEPATYPHOT'O TNIAMEHH JJIsl CBAPKU M PE3KH METAJIIOB

Kucnoponconepxaiue coenuueHus (COUpThl U (HEHOIbI, KAPOOHOBBIE KUCIOTHI U APUPHI, AIbIETU/IBI U
KETOHBI, JKUPBI, yIJIeBOAbI). I[IpakTHdeckoe NPUMEHEHHE JSTWICHIJIMKOIS, TJIMIEpHHA, (eHona.
[Ipumenenue ¢dopmanpaeruaa, aneTalnbAerHaa, YKCYCHOM KHUCIOThL. Mbplla KaK COJM  BBICHINX
KapOOHOBBIX KUCJIOT. MOIOIINE CBOKWCTBA MbLJIa

A3oTconepikale coeMHeHUs (AaMUHBl 1 aMUHOKHCIIOTHI, O€JIKH). BpIcCOKOMOJNIEKYIIpHbIE COEAMHEHMUSI
(cuHTEeTHYEeCKME H  OMONOTHYECKU-AaKTUBHBIE). MoHOMEp, TMOJIUMEp, CTPYKTYpHOE  3BEHO.
[Tonmumepusanus 3TUICHa KaK OCHOBHOE HaIIPaBJIEHUE €TI0 UCIOIb30BaHUS.

I'eneTnyeckasi CBA3b MEXYy KJIACCAMHM OPTAaHMYECKUX COCUHEHUN

HpaKaneCKue 3aHATHSA

IIpakTuyeckoe 3ansitue 7 CBOICTBA OPraHUYECKUX COETUHEHUM OTIENbHBIX KIaccOB (TpUBHAJIbHAS U
MEXyHapo/AHas HOMEHKJIaTypa, XMMUYECKHEe CBOICTBA, CLIOCOOBI MOJIyUeHUs): Mpe/iebHbIe (aIKaHbl U
LUKJIOAJIKaHbl), HENpeJelbHble (aJKEeHbI, aIKUHbl M aJIKaJM€Hbl) U apOMaTHYECKHE YIIIEBOJOPOJIbI,
COUPTH U (EHOJIBI, KAPOOHOBBIE KUCIOTHI U 3(PUPHI, aIbJAETUABI U KETOHBI, aMUHBl 1 aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHbIE COEIUHEHMs. 3aJaHusl Ha COCTaBJICHHE YpPaBHEHUN XMMHYECKUX PpEaKIHi C
y4acTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAHMM UX COCTaBa M CTPOCHUS

CocraBneHue cxeM peakuuid (B TOM 4YHCIIE€ MO TMPEAJOKEHHBIM I€MOYKaM IpeBpalleHuil),
XapaKTepU3YIOIUX XUMUYECKHE CBONMCTBA OPraHUYECKHX COEIMHEHHMH OTAEIbHBIX KJIACCOB, CIIOCOOBI
UX TIOJY4YEeHHUS U Ha3BaHME OPraHMYECKHX COEIUWHEHUN MO TPUBHAIBHOM WM MEXIyHapOIHOM
CHUCTEMATUUYECKON HOMEHKJIIATYpE.
Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOWCTBA OPraHUYECKUX
COEJIMHEHUI OTAEIBHBIX KJIaCCOB

JlabopaTopHble 3aHATHS

JlaGopaTopHoe 3ansitue 3 [IpeBpaiieHns OpraHnYeCKUX BEIIECTB IPU HATPEBAHUU.
[Tomy4yenue 3TUIEHA U U3YYEHHE €r0 CBOMCTB. MoennpoBaHue MOJIEKYJI U XUMAYECKHUX MPEBPalICHUN
Ha IIPUMEPE dTaHa, YTUICHA, alleTUIICHA U JIP.

OK 01
OK 02
OK 04
I[IK 1.1,
K 1.2
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Tema 4.3. OcHoBHOe coJep:kaHue OK 01
Vnentupurains | Teopermueckoe obyuenue OK 02
OPTatHHieCiX Bbuoopranmueckue coenunenus. IlpumeHenue u Ouonoruyeckas pojib yriaeBofoB. OxucieHue OK 04
BOTIECTB, HX YIJIEBOAOB — HCTOYHUK SHEPrUM JKUBBIX oOpraHuzMoB. OOnacTu NpPUMEHEHHS aMUHOKHCIOT. I[IK 1.1,
SHatelme u [IpeBpamenust OenkoB MUIIKM B opranu3Me. buonornyeckue ¢ynkuuu OenkoB. buomornyeckue K 1.2
ngMeHE HHe B (GyHKLIUY XUpOB. Posib oprannyeckoil XuMHUM B pelieHnd npo0sieM NHUIEeBOH 6e3011aCHOCTH
H;ISI(;:;)(I)/I,Z[I;ITBeHHOﬁ Posp opranuueckoll XUMHHM B PEIICHHHM NPOOJIIEM SHEPreTHYecKOl Oe30MacHOCTH, B Pa3BUTHH
eSTENLHOCTH MEULMHEL, CO3NAHUH HOBLIX MATEPUAIIOB, HOBBIX HCTOYHUKOB SHEPrin (ampTEpHATHBHBIE HCTOYHUKH
HeIOBCKA sHepruu). OnacHOCTh BO3JAEHUCTBUS HAa JKUBbIE OpPraHU3Mbl OPraHUYECKHUX BEIIECTB OTJIEIbHBIX

KJIaccoB (YIJI€BOAOPOABI, CHUPTHI, (PEHOJIBI, XJIOPOPraHUYECKUE MPOU3BOJHBIC, ANbJIETUIBl U Ip.),

CMBICJI MTOKa3aTellsl IpeIebHO JOMYCTUMOM KOHIIEHTPAIUH

JlabopaTropHble 3aHATHUS

JlaGopaTopHoe 3ansitue 4 MnenTudukanys opraHn4eckux COeIMHEHUN OTAEIbHBIX KJIACCOB

WnenTudukammsi OpraHMuecKuX COSTUHEHUI OTICIBHBIX KJIACCOB (HA MpUMEpE ajlbJIeTu/I0B, KpaxMaiia,

YKCYCHOH KHCJIOTBI, O€IKOB M T.I.) C MHCIOJIb30BaHMEM UX (PU3MKO-XUMHUYECKUX CBOICTB H

XapaKTepHBIX KauyeCTBEHHBIX peakuuil. [leHarypauus Oenka npu HarpeBaHuu. LIBeTHble peakuuu

6enkoB. BO3HMKHOBEHHE AHAJIUTHUYECKOTO CHUTHAJAa C TOYKH 3PEHHUS XMMHUYECKMX IPOLIECCOB MpHU

POTEKaHWU KaYeCTBEHHON PEaKINH, TO3BOJISIIOIIEH UICHTU(PUIIMPOBATH NPEAJIOKEHHbIE OPraHUYEeCKHe

BEIIECTBA
KonTpoubnas CtpyKTypa U CBOICTBa OPraHUYECKUX BEILECTB
pa6ora 3
Paznea 5. Kunernyeckue 1 TepMOANHAMHUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XMMHUYECKUX pPeaKIui
CxopocTb OcHOBHOe coep:kaHue OK 01
XUMITHCCKIX Teopernueckoe o0yueHue OK 02
pCaKkmuu. TIK 1.1
XUMIUeCKOe CKOpOCTh peakiiy, e 3aBUCUMOCTh OT pa3iIMyHbIX (PaKTOPOB: MPUPOJIBI pearnpyroIyX BEIIECTS, et 2,
paBHOBECHE KOHIEHTPALlUU pearupyonIiX BEIIeCTB, TEMIEPATYPhl U MJIOLIAJAN PEAKIIUOHHOMN MTOBEPXHOCTH. :

TennoBble 3¢ (eKThl XUMUYECKUX peakiii. DK30- U SHAOTEPMHUUECKUE, PEAKIIHH.

OO6patumocThb peakuili. XUMUYECKOE PaBHOBECHE U €r0 CMEIlleHHE O] AEUCTBUEM Pa3IMYHBIX

(akTOpOB (KOHLIEHTpAIHs PEareHTOB UM MPOJYKTOB peakiiy, JaBlieHHe, TEMIIepaTypa) Al CO3aHHs

ONTUMAJIBHBIX YCIOBUN MPOTEKaHUs XUMHUYECKUX nporieccoB. [Ipuniun Jle Hlatense

IIpakTH4eckue 3aHATHSA OK 01

IIpakTHyeckoe 3ansiTHe 8 PenieHne NpakTHKO-OPUEHTUPOBAHHBIX 3a/laHUH HA aHaIU3 (PaKTOPOB, OK 02

BIIMSIIOIMX HA U3MEHEHHE CKOPOCTU XMUMHUYECKOH peakiyy, B T.4. ¢ MO3ULUI SKOJIOTHYECKH MK 1.1,
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11e51eco00pa3HOro MOBEACHUS B OBITY U TPYIOBOU ACATEIBHOCTHU B IIEIISX COXPAHEHHS CBOETO 3/I0POBbS [IK 1.2
Y OKPYKaIoIe MPUPOIHON CPEeIbI.
Pemienne npakTMKO-OpUEHTUPOBAHHBIX 3ajaHU Ha TpuMeHeHue npuHuuna Jle-Illarense mis
HaXO0’KJICHUs HallpaBJIEHUS CMEIIEHUS PaBHOBECUSI XUMUYECKOHM peakIMy U aHanu3 (pakTopos,
BIIMSIIOLIMX HA CMEIIEHUE XUMUYECKOT0 paBHOBECHS
Pa3znea 6. PacTBopbI
Tema 6.1. OcHoBHOe cojiep:KaHue OK 01
TTonsTue o Teopernyeckoe o0yueHue OK 02
pactBopax PactBopenue kak ¢puzuko-xumuueckuii mpouecc. Pacteopbl. CriocoObl IPUTrOTOBIEHUS PACTBOPOB. OK 07
PactBopumMocTs. MaccoBast 10711 pacCTBOPEHHOT0 BetiecTBa. CMBICI MTOKa3aTelsl MPeeabHO K 1.1,
JIOITYCTUMON KOHILIEHTPALMH U €r0 UCIOJIb30BAHNE B OLEHKE 3KOJIOIMYECKON 0€30IaCHOCTH. MK 1.2
[TpaBuiia 3K0JIOTUYECKH 1€1€CO00PAa3HOrO MOBEACHUS B OBITY U TPYJOBOM AESITEIBHOCTH B LIENSIX
COXpPaHEHMsI CBOETO 3/I0POBbs U OKpYXKArOIeH MPUPOIHON CPeibl; ONTACHOCTh BO3CHCTBUS Ha KUBbIE
OpraHU3Mbl OIPEJEIICHHBIX BELIECTB.
Perienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1aHUI HA paCTBOPBI, UCIOJIb3yEMbIE B OBITOBOM 1
IIPOU3BOJICTBEHHON JIESITEIbHOCTH YEJIOBEKA
Tema 6.2. OcHOBHOE cojIep:KaHue OK 01
Mccnenosanne JlaGopaTopHble 3aHATHS OK 02
CBOMCTE pacTBopoB JlabopaTopHnoe 3ansiTue 5 «[IpuroroBnenrue pacTBOPOB». OK 04
[TpuroroBneHure pacTBOPOB 3aJaHHOM (MaccoBOM, %) KOHIIEHTpalUH (¢ IPaKTUKO-OPUEHTHPOBAHHBIMU K 1.1,
BOIIPOCaMHM) U OTIpesieNIeHUE CPeibl BOJHBIX PACTBOPOB. K 1.2
Penienue 3a1a4 Ha TPUTrOTOBJIEHHE PACTBOPOB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJePKaHUE (COIePKAHUE TPUKJIATHOTO MOTYJIs1)
Paszpen 7. Xumus B ObITY M IPOM3BO/ICTBEHHOM 1eTeJIbHOCTH YeJI0BeKa OK 01
Xumust B ObITY U _|OcHoBHOe conepikanne OK 02
TpOM3BOCTBCHHOM TeopeTnueckoe o0yueHue OK 04
JICATCILHOCTH Hogeiimme 1ocTukeHnss XUMUYECKONH HAYKU U XUMHUYECKOW TeXHOJIOTUHU. Poib XuMun B obecrieueHun OK 07
Herosexa 9KOJIOTMYECKOM, SJHEPTeTUYEeCKON U MUIIEBOM 0€30MaCHOCTH, pa3BUTHH MeauIuHEbL. [IpaBuia nmoucka u MK 1.1,
aHanmM3a XUMHMYeCKOW HHGQOpMAlMM M3 pa3IMYHbBIX HMCTOYHUKOB (HayyHas W YydeOHO-HayyHas K 1.2

JUTepaTypa, CpeicTBa MaccoBoi nHGopmanuu, cetb IHTepHeT)

IIpakTHyeckne 3aHATHA

HpaKaneCKoe 3anaTue 9 Ilouck M aHamM3 KEHMCOB O NPUMCHCHUN XHUMUUYCCKHUX BCIICCTB U

TEXHOJIOTH C Yy4eToM Oyaymed mnpo(ecCHOHATbHONW NEATeIbHOCTH 110 TEeMaM: BaKHEHIINe

17




CTPOUTEINILHBIE MaTepUANTBI, KOHCTPYKIITMOHHBIE MAaTePUAIIBI, KPACKH, CTEKJIO, KEPAMHKa, MAaTePUATBI IS
AIEKTPOHUKH,

IpakTuyeckoe 3ansiTme 10 HanomaTepuayibl, TEKCTUIbHBIE BOJIOKHA, WCTOYHUKUA SHEPTUH,
OpraHMYecKre U MUHEpalIbHbIe YIOOPEHHUS], JIeKaPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.

3ammra: [lpeacraBieHne pe3ynbTaToB pelIeHus KeiHcoB B popMe MUHU-JIOKIIaJa C pe3eHTannen

IIpomeskyTOoUHAs aTTecTALMS MO AUCUUIJIMHE - TU(PepeHUNPOBAHHBIN 3a4eT

Bcero

72
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3.Ycj0oBus peanu3anuu NporpaMmsl 001eo0pa3oBaTe/bHONH TUCHUILIHHBI

Peanuzanus nporpaMMbl JUCHMIUTMHBI TpeOyeT HaIHUUs y4eOHOro KabnHeTa « XUMHUS.

3.1. TpeboBaHUsI K MUHMMAJIbHOMY MaTepPHAIbHO-TEXHUYECKOMY 00eceYyeHuIo
O06opynoBaHue yueOHOT0O KaOHMHETA:

1) HaOOpHI MAPOCTEPKHEBBIX MOJICIICH MOJIEKYI,

2) MOAETH KPUCTAUIMYECKHX PEIIETOK, KOJUICKIIMU TPOCTBIX M CIOXHBIX BEINECTB M KOJUICKIIUU
MOJMMEPOB; KOJUICKITUS ITPOYKTOB IMEPETOHKHA HEPTH,

3) tabnuua Menzencesa,

4) wuHGOPMALMOHHBIE CTCH/IBI

5) yueGHbIC GHUIBLMBI,

6) umdpoBbic 00pa3oBaTEIBHBIC PECYPCHI.

TexHuueckue cpeicTBa 00y4eHus:

1) KOMIBIOTEP C YCTPOMCTBAMH BOCIIPOU3BEICHHUS 3BYKa,
2) mpuHTEp,
3) MyJIbTHMEIHA-TIPOEKTOP C IKPAHOM

Ob6opynoBanue 1a00pPaTOPUH:

MeH3ypKH, MPOMBIBAIKH, CTEKIISTHHBIC MPOOUPKH, PE3NHOBBIC MPOOKH, HAOOP PEAKTUBOB, CTEKIISHHBIC
MAJT0YKH, INTATUBBI [UIsi MPOOUPOK; MEpHBIE UWIMHIPHI, BOPOHKU IUIACTMACOBBIC, CTYIKAa C MECTHKOM,
dapdopoBbie yamiky, GUIBTPHI OyMa)KHbIE, SJIEKTPOIUIMTKH, JIa0OpAaTOpPHbIC IITATHBBI, CIIUYKU, MPUOOP AJs
MOJIy4eHUs Ta30B (WM MpoOUpKa ¢ Ta300TBOJHON TPYOKOI), CKISTHKU IS XPAHEHUS PEaKTHUBOB, pa3aTOYHbIC
n0TKY; xuMudeckue crakansl (50, 100 u 200 mo); mmarenu; MepHbie mpooupku (Ha 10—20 Mi1) 1 MEpHBIE KOOI
(25, 50, 100 u 200 mm), BoasHas O6aHs CTEKISHHBIE MAJOYKU; KOHWYeCKue KonOwl i1 TutpoBanus (50 u 100
MJI); MHAMKATOPHBIC IMOJIOCKH I ompeneneHus pH u cranmapTHas WHAMKATOpHAS IIKajla, YHHUBEPCATbHBIN
uHauKatop; nunetku Ha 1, 10, 50 mut , mabopaTopHbIie BECHI

3.2. UudopmanuoHHoe odecneyeHue peain3aluu MPorpaMmbl:

3.2.1. OcHoBHBIC MEYATHBIEC U3TAHUSA

1. AHdunorenoBa, 1. B. Xumus: ydeOHUK U MPAKTUKYM IJI CPEAHETO MpodeCCHOHaIbHOr0 00pa3oBaHus /
W. B. Andunorenona, A. B. baokos, B. A. IlonkoB. — 2-¢ u3x., ucnp. u gon. — Mocksa: M3marenscTBo
HOpaiit, 2022. — 291 c. (3neKTPOHHBIN y4eOHUK)

2. [Meronuxuna, H. A. O6mas xumus: yueonuk mis CIIO / H. A. Illeronuxuna, JI. B. MunaeBckas. —
Cankr-IlerepOypr: Jlanp, 2021. — 164 c. (31eKTpOHHBIN y4EOHUK)

3. Hukonbckuit, A. b. Xumus: yueOHHUK ¥ MPAKTUKYM JJIs CpeIHEro mpodeccuoHansHOro oopazoBanus / A.
b. Huxonbsckwii, A. B. CyBopoB. — 2-¢ u3j., nepepad. u gon. — Mocksa: U3natensctBo KOpaiit, 2022. — 507
C. (3NIEKTPOHHBIN Y4EOHHUK)

4, Xumusi: yaeOHUK 171s1 cpeaHero npodeccuonansaoro obpazosanus / FO. A. Jlebenes, I'. H. ®anees, A.
M. T'ony6es, B. H. [llanoBair; o o6mieii pexakmueii I'. H. ®aneeBa. — 2-e u3n., nepepad. u gon. — Mocksa:
WznarensctBo FOpaiit, 2022. — 431 c. (351eKTpOHHBINA YIEOHHK)

3.2.2. JlonoJiHUTEIbHbI€ HCTOYHUKH

1. CrnagxoB u gp. Xumus mig npodeccuid W CIeNHATbHOCTEH TEXHUYECKOTO Mpoduiis (IEKTPOHHOE
npuioxenue). — M.,2017
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N

I'a6puensu O.C., Octpoymon M.I'. Xumust 11t mpodeccuii u crienuaabHOCTeH eCTeCTBEHHOHAaYYHOTO
npoduis: Y4eOHHK IJIs CTYAEHTOB MPO(deCcCHOHATBHBIX 00pa30BaTEIbHBIX OpTraHU3AIMK, OCBAUBAIOIINX
npodeccun u cnienuansHocTu CITIO. — M., 2017

3. labpuensa O.C. u np. Xumus. [Ipaktukym: ydeb. mocobwe sl CTYASHTOB MPOdheCcCHOHATBHBIX
o0pa3oBaTeNnbHBIX OpraHU3aIlHi, OcBanBaronuX npodeccuu u crenuaibHoctu CI10. —M., 2017

4, INabpuensu O.C., JIicoBa I'.I'. Xumus. TecTsl, 3a1auu U ynpakHEHHS: yueO. mocodue aJis CTYyICHTOB
npodeCCHOHATBHBIX 00pa30BaTEIbHBIX OpPTaHU3aIMid, ocBanBamuX npodeccun u cnenuaibHoctu CIIO.
- M., 2017

S. Epoxun HO.M., KoaneBa MN.b. Xumus ans mnpodeccuidi M CHEMUATBHOCTEH TEXHHYECKOTO H

€CTeCTBEHHOHAYYHOr0 mnpoduieii: ydeOHHMK [Uis CTYACHTOB TNPO(ECCHOHANIBHBIX 00pa30BaTEeIbHBIX
opranm3anuii, ocBauBaronux npodeccuu u crnenuanpbHoctu CI10.— M., 2016

3.2.3. UuTepHeT-pecypchbl

1. hvsh.ru — Xypuan «Xumust B IKoOJIE».

2. https://postnauka.ru/themes/chemistry — nexiuu o xumuu Ha caiite [ToctHayka. http://gotourl.ru/4780
(http://elementy.ru/)

HayuHo-monynsipHbIi TPOEKT «DJIEeMEHTHI 00IBIION Haykuy» ((PU3uKa, XUMHUS, MAaTeMAaTHKA, ACTPOHOMHSI, HAYKH
0 KU3HU, Hayku 0 3emiie). HoBOCTH HayKu, KHUTH, HAy4YHO-TIOYJIIPHBIE CTaThU, JIEKIUHU, SHIUKIIONEIUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayyHO-nonyJisspHOro KypHana «llorenunam». XKypnan uzgaércs ¢ 2005 r., ¢ 2011 r. — paznen «Xumus».
4, http://gotourl.ru/4785 (http://www.hij.ru/)

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

4. KoHTpPOJIb ¥ OLIEHKA Pe3y/1bTATOB OCBOCHHUS JUCHHUILINHBI
KoHTpo/Ib U OLEHKa PacKpHIBAIOTCS Yepe3 YCBOCHHBIC 3HAHHUS M MPUOOpETEHHBIE OOYUYAOIMIMMUCS

yMEHUs, HampaBJIeHHbIE Ha (OpMHUpOBaHHE OOMMX W MpodecCHOHATBHBIX KommeTeHInd. KommereHiuun
JTOJKHBI OBITH COOTHECEHBI C TPEIMETHBIMU PE3YJIbTaTaMHU.

Kon n
HAHMEHOBaHHUeE .
Paznea/Tema THnbI OLEHOYHBIX MEPONIPUATHH

(¢popmupyembIX

KOMIIeTEeHIUI
Pa3nesn 1. OcHOBBI cTpOeHHA
BellecTBa

OK 01 Crpoenne aToMoB| 1. Tect «CtpoeHue aTOMOB

XAMHMYECKUX  DJJIEMEHTOB  M|XMMHMYECKHX DJIEMEHTOB U NPUPOJa
MIPUPOJA XUMUYECKOMN CBS3M  |XUMHUYECKOW CBSI3M».

2. 3amaun Ha COCTaBICHUE XMMHYECKHUX
dbopMyn BYXaTOMHBIX COEIWHEHUN
(oxkcuaoB, CynbQUIOB, THIAPHIOB U
T.IL.).

3. Samanus Ha  HCHOJIL30BaHHE
XUMHUYECKOM CHMBOJIHWKH W Ha3BaHUH
COE€IUHEHUI 1o HOMEHKJIaType
MEKTYHapOIHOTO coro3a
TEOPETUYECKON U MPUKIATHON XUMHUH U
TPUBHUAIIBHBIX Ha3BaHUH TS
COCTaBIIEHUS XUMHUYECKHX  (PopMym
JIBYXaTOMHBIX COCIMHEHUHN (OKCHIOB,
Cynb(hUI0B, THIPUAOB U T.I.) U JPYTUX
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Koa n
HAHMeEHOBaHHE
(popmMupyembix

KOMIIeTeHIInii

Pa3nen/Tema

Tunbl OLEHOYHBIX MEPONIPUATHIA

HEOPTraHUYECKUX COEAUHEHUI
OT/JIEJIbHBIX KJIaCCOB

OK 01
OK 02

[lepuoguueckuidi  3aKOH U
tabnuma J[.1. MenaeneeBa

1. Tect «MerTaIn4ecKue /
HEMeTaJlJIMYeCKIe CBOMCTBA,
ANEKTPOOTPHUIIATEIIBHOCTh U CPOJICTBO K
OJICKTPOHY XHMHUYCCKHUX JJICMCHTOB B
COOTBETCTBHE C HX JJICKTPOHHBIM
CTPOCHHEM u MOJI0KCHUEM B
MIEPUOIUYECKON CHCTEME XHMMHYECKHUX
anemenToB JI.M11. MenaeneeBay.

2. [IpakTnueckue  3agaHus  Ha
YCTaHOBJICHHE CBSI3H MEXK]y CTPOCHHEM
aTOMOB XHMHYECCKHUX DJJICEMCHTOB u
MIEPUOIUYECKIUM HM3MEHEHHUEM CBOMCTB
XUMHUYCCKUX 3JICMCHTOB u nux
COCIMHCHUH B  COOTBETCTBHU  C
nosioxkenueM Ilepuonnueckon cucreMe.
3. [IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETHUYECKHE 3a7aHus Ha
XapakTepu3aluo XUMHUYECKUX
AJIEMEHTOB: «Metannuyeckue /
HeMeTaJlJIMIeCKIe CBOMCTBA,
ANEKTPOOTPHUILIATEIBHOCTD U CPOJCTBO K
OJICKTPOHY XHMHYCCKHUX JJICMCHTOB B
COOTBETCTBUE C HUX JJIEKTPOHHBIM
CTPOCHHEM u MOJI0KCHUEM B
MEPUOIUYECKON CHCTEME XMMHYECKUX
anemenToB .M. Menaeneeray

Pasznea 2. XuMnueckue
peakuuu

KounrtpoabHnas padora
«CTpoeHue BelecTBa M XMMHYeCKHe
peakuumn»

OK 01
OK 04

THUIBI XUMHYECKUX PEAKIIUI

1. 3amaum Ha cocTaBi€HUE ypaBHEHUU
peaKkuuii:

- COEIMHEHMS, 3aMelIeHNUS,
pa3ioxeHus, 0OMeHa;

— OKHCJIMTEIBHO-

BOCCTAHOBUTEIHHBIX peakmuit c
HCIIOJIb30BAaHUEM METO/Ia AJIEKTPOHHOTO
Oananca.

2. 3amauyn Ha pacyeT Macchl BENIECTBa
Wi 00bEéMa

razoB 1O M3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WIH 00BEMY OJIHOTO
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Koa n
HAHMeEHOBaHHE
(popmMupyembix

KOMIIeTeHIInii

Pa3nen/Tema

Tunbl OLEHOYHBIX MEPONIPUATHIA

U3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB;
pacuEThl

Macchl (00bEéMa, KOTMYECTBA BEIISCTBA)
IPOAYKTOB PEAKIHUM, €CIU OJHO U3
BEIIECTB UMEET IPUMECH

DIIEKTPOTUTHYECKAS
JuccolManus U
oOMeH

UOHHBIN

1. 3amanus Ha COCTaBJICHHC
MOJICKYJIIPHBIX U HMOHHBIX PEAKIUN C
y4acTHEM KHCJIOT, OCHOBAHUHN U COJIEH,
YCTaHOBJICHUE U3MEHEHUS] KUCIIOTHOCTH
cpenbl

2. JlabGopatopHas
XUMUYECKHUX peakiun”

pabora "Twumsl

Pasgen 3.
CBOJCTBA
BeIEeCTB

Ctpoenne wu
HEOPraHUYeCKUX

KonTpoasnas pabora
«CBoiicTBa HEOPraHu4YecKnx
BelleCTB)

OK 01
IK.1.1
I1K.1.2

Knaccudukanus,
HOMEHKJIATYpa H  CTPOCHHE
HEOPTaHMYECKUX BEIICCTB

I. Tecr «HomeHkmnarypa u Ha3BaHuUE
HEOPraHMYECKUX BEIIECTB HCXOIs W3
UX  XUMUYECKOH  (OpMYyNIBI WK
COCTaBJICHUE XUMHUYECKOU (HOpMYIIbI
UCXOJsl W3 Ha3BaHUs BEIIECTBA IO
MEXIYHAPOAHOU WM  TPUBUAIBHOU
HOMEHKJIAType».

2. 3agayM Ha pacyeT MACCOBOM OJIH
(macchr) XUMHYECKOTO 3JIEMEHTA
(coennHEHUs) B MOJIEKyIIe (CMECH).

3.  Ilpaktuyeckue  3amaHusi IO
KiIaccupukanuu, HOMEHKJIAType W
XUMUYECKUM dbopmynam
HEOPTraHUYECKHX BEIIECTB Pa3IMYHBIX
KJIaCCOB.

4. [IpakTnueckue  3amaHus  Ha
OTpe/ieTICHNe XUMUYECKON aKTUBHOCTH
BEIIECTB B  3aBUCUMOCTH  BHJA
XUMUYECKON CBSI3U u THUTIA
KPUCTAJUIMYECKON pelIeTKH

OK 01
OK 02
[IK.1.1
IK.1.2

Duznko-xuMHUECKHUE CBOMCTBA
HEOPraHWYECKUX BEIIECTB

1. Tect «OcOOEHHOCTH XUMHYECKHX
CBOICTB OKCHUJIOB, KHCIJIOT, OCHOBAHHUI,
aM(pOTEePHBIX THUIPOKCUIOB U COJICH».

2. 3agaHus Ha COCTABJICHUE YPaBHEHHUU
XUMUYECKHX pEaKIUil C ydacTHeM
MPOCTBIX U CIIOKHBIX HEOPraHMYECKHUX
BEIIECTB: OKCHJIOB METaJIJIOB,
HEMETAIIOB U aM()OTEPHBIX AIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHHM U
aM(pOTEepHBIX TUAPOKCHJIOB,
HEOPraHUYECKUX coJiel,
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Koa n
HAHMeEHOBaHHE
(popmMupyembix

KOMIIeTeHIInii

Pa3nen/Tema

Tunbl OLEHOYHBIX MEPONIPUATHIA

XapakTepU3yIOIIUX HX CBOMCTBA H
CIOCOObI OTYYEHUSI.

3. [IpakTKO-OpHEHTHPOBAHHbIE
TEOPETUYECKHUE 3aJaHMsI Ha CBOWCTBA U

IMMOJIY4YCHHUEC HCOPraHMYECCKUX BEIIECCTB

OK 01
OK 02
OK 04

Unentuduxanms
HEOPraHMYECKUX BEIICCTB

1. [IpakTHKO-OpUEHTUPOBAHHBIE
3a7aHus 110 COCTABJICHHMIO XMMUYECKUX
peakIHii ¢ yJ4acTHeM HEOPTaHHMYECKHUX
BEIICCTB, HCIOIB3YEMBIX IS WX
UJIeHTU(UKAITIH.
2.JIaGopatopHas

“Unentuduxanms
BEIIECTB”

pabora:
HCOPraHn4€CKux

Pazpen 4.
cBOMCTBA
BeIeCTB

CrpoeHue wu
OpPraHu4yecKux

KonTposbnas padora
«Ctpoenne "
OpPraHHYecKHX BellecTB»

CBOlCTBa

OK 01
[IK.1.1
I1K.1.2

Knaccudukanusi, ctpoeHune u
HOMCHKJIATypa OPTraHHYECKUX
BEIIECTB

1. 3amanus Ha COCTaBJICHHEC HA3BaHUM
OpPTaHWYECKHUX COEINHEHNN 110
TPUBHAIBHON WM  MEXIYHapOIHOU
CHUCTEMaTUYECKOM HOMEHKJIATYype.

2. 3agaHus Ha COCTaBJIEHHE IOJHBLIX U
COKpAIICHHBIX CTPYKTYPHBIX (POPMYIT
OPraHWYECKUX BEIIECTB  OTIEIbHBIX
KJIaCCOB.

3. 3agauu Ha ompeieJeHne MpoCcTenIen
dbopMynbl  OpPraHUYECKOW MOIIEKYIHI,
MCXOJIS U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01
OK 02
OK 04
IK.1.1
I1K.1.2

CsoiicTBa
COeIMHEHUN

OPTraHUYECKHUX

1. 3amanus Ha COCTaBJIEHUE ypaBHEHUN
XMMUYECKUX peakluil ¢ ydacTuem
OpraHN4YCCKUX BCIICCTB HAa OCHOBAHWUN
UX COCTaBa U CTPOCHUS.

2. 3aiaHusl Ha COCTaBJICHUE ypaBHEHUN

XUMHUYECKHUX peakuuii,
WUTIOCTPUPYIOIINX XUMHYECKHE
CBOMCTBA € yYE€TOM  MEXaHU3MOB
IIPOTEKAaHUs  JIaHHBIX  pEakUuil U
TEHETUYECKON CBSI3M  OpPraHUYeCKHX

BELIECTB Pa3HbIX KJIACCOB.
3. PacueTHble 3aauM 1O ypaBHEHUSIM
peakuuii ¢ Yy4YacTHEM OpPraHMYEeCKHUX
BELIECTB.

4. JlabopaTopHas pabora
“IIpeBpanieHusi OPraHMYECKUX BEIIECTB
IIpU HarpeBaHuu"
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Kon u

HAaMMEHOBaHUe .
Paznen/Tema Tunbl OLEHOYHBIX MEPONIPUATHIA
(popmMupyembix
KOMIIeTeHI Ui
OK 01 Wnentuduxamnms 1.IIpakTuKO-OpUEHTUPOBAHHbIE
OK 02 OpPraHUYEeCKHX BEIIECTB, UX|3aJaHUs MO COCTABJICHHI0 XUMUYECKUX
OK 04 3HAQYEHHE M TNPUMEHEHHE B|pEakUMil ¢ Y4YaCTHEM OPraHHMYECKHUX
IIK.1.1 OBITOBOW M MPOU3BOICTBEHHOM [BEILIECTB, B T.Y. UCHOJB3YEMBIX JUIS UX
IK.1.2 JIeATEIbHOCTH YeJIOBEKa UIeHTU(DUKAITAN B OBITY u
IIPOMBIIIJIEHHOCTH.
2.JIaGoparopHas pabora:
“Unentudukanus OpraHrYeCKUX
COCIMHEHUH OTJEIbHBIX KJIACCOB™
Pazgen 5. Kunernmueckue u
TepMOAMHAMHYECKH e
3aKOHOMEPHOCTH
NPOTeKAHUSA XUMHYECKHX
peaxuuii
OK 01 CxkopocTb XuMn4ecKuXx | [ I[pakTHKO-OpUEHTUPOBAHHBIE
OK 02 peaKuHnii. XUMHUYECKOE [TEOPETUUECKUE 3aJaHUSl HA aHaIu3
I[K.1.1 paBHOBecHE (bakToOpoB, BIUAIONIMX HA U3MEHEHHUE
I1K.1.2 CKOPOCTM  XUMHUYECKOM  pEeaklUu.
[TpakTHKO-OPHEHTUPOBAHHBIE 3aJlaHUs
Ha  npuMeHeHue  mnpuHuuna  Jle-
[atennbe TUIS HAXO0XJICHUS
HAIpaBJICHUS CMEILIEHUS PaBHOBECHS
XUMHUYECKON  peakuMd ¢  aHaiu3
(akToOpoB, BIUSIOLIMX HAa CMEILIEHUE
XUMHUYECKOTO PAaBHOBECHUS
Pa3nes 6. PacTtBopsl
OK 01 ITonsTHe 0 pacTBOpax 1. 3ajauyn  Ha  IPUTOTOBJICHHE
OK 02 pPacTBOPOB.
[IK.1.1 2. [IpakTHKO-OpUEHTUPOBaHHBIE
IK.1.2 pacueTHble 3aJaHus Ha JAMCIIEPCHBIE
CUCTEMBI, HUCII0JIb3yeMble B OBITOBOW U
IIPOU3BOJICTBEHHON JESTEILHOCTH
yeJioBeKa
OK 01 UccnenoBanue cBoiicTB|JlabopaTopnast pabota
OK 04 pacTBOpPOB “IIpuroToBieHne pacTBOPOB”
[K.1.1
[1K.1.2
Pazpnen 7. 3ammrTa keiica (c yderom Oyaymieit
Xumus B ObITY 1 |NpodeccHOHAIBLHOM 1eATeJIbHOCTH)
NMPOM3BOJACTBEHHOMI
AeATeJIbHOCTH YeJI0BeKa
OK 01 Xumus B ObITY u|Keiic (c Y4ETOM Oynymei
OK 02 IIPOU3BOJCTBEHHON npo¢eCCHOHATILHOMN IEATEIbHOCTH )
OK 04 NEATEIFHOCTH YEeI0BEKA Bo3moyxHBIE TEMBI KEHCOB:
OK 07 1. [Torennenune KJINMaTa "
[IK.1.1 BBICBOOOJK/IEHHE Ta30BBIX THIIPATOB CO
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Kon n

HAaMMEHOBaHUe .
Paznen/Tema Tunbl OLEHOYHBIX MEPONIPUATHIA
(popmMupyembix
KOMIIeTeHI Ui
[K.1.2 JTHA OKEeaHa.

2. byaymwme wmartepuanbl g aBuUa-,
MalIuHO- U MMPUOOPOCTPOCHUS.

3. HoBble Marepuaibl A COJHEYHBIX
Oarapeit.

4. JlekapcTBa Ha OCHOBE PAaCTUTEIBHBIX
MpenaparoB
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