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Pabouass mporpamma yueOHoW mucumrumabl OJ[.10 «Xumus» pa3paboTraHa Ha OCHOBE
IPUMEPHOU paboueii mporpammbl 0011€00pa30BaTENBHOM JUCHUIUIMHBL  «XUMHS» AJs
npodeCCHOHATIBHBIX ~ 00pa30BaTEIbHbIX OopraHuzainuii, pekoMeHA0BaHHbIX {DenepaabHbIM
roCyIapCTBEHHBIM OIO/IKETHBIM 00pa3zoBaTeNbHBIM YUpEKACHUEM JIOTIOJTHUTEIHLHOTO
npo¢eCCHOHATIBHOIO 00pa30BaHMs «MHCTUTYT pa3BUTUS NPOPECCHOHATBHOIO OOpa30BaHU»
(®I'vOVY AIIO HPIIO») B KadecTBE  NPUMEPHOW MporpamMmbl Uil peanu3alid OCHOBHOM
npodeccnoHanbHON o0pazoBaTenbHOU mporpammbl CITO Ha 6aze 0CHOBHOTrO 001ero 0Opa3oBaHUsl C
nojy4yeHueM cpeaHero obmiero oopazoBanus (IIporokon Nel3 ot 29 centsiops 2022r). HopmatusHyto
IIPaBOBYIO OCHOBY peaJM3allUy CpelHero oOlIiiero oOpa3oBaHus B Ipelielax OCBOCHHS OCHOBHOM
00pa3oBaTeNbHONW MPOTpaMMBbl CpeHEro NpoecCHOHATBLHOrO 00pa3oBaHHMs Ha 0a3e OCHOBHOTO
o011ero o0pa3oBaHus COCTABISIOT:

» OenepanbHblil 3aK0H OT 29.12.2012 1. Ne 273-03 «O06 ob6pazoBanuu B Poccuiickoit deneparym» (B
pen. @enepanbHOro 3akoHa ot 24.09.2022 Ne 371-D3);

» [Ipukaz MwunoOpaayku Poccum ot 17.05.2012 1. Ne 413 «O06 ytBepxaeHun ¢eaepaibHOro
roCyJJapCTBEHHOI0 00pa3oBaTeIbHOrO cpeAHero obmero obpaszoBanus» (B pen. Ilpuxasza
Munnpocsenienust Poccun ot 12.08.2022 Ne 732);

e [Ipuka3 Munobpnayku Poccun ot 14.06.2013 1. Ne 464 «OO0 yrBepxknenun [lopsiaka opranusanmm
U OCYILIECTBJICHUS 00Opa30BaTEIbHOM AEATEIBbHOCTU 10 00pa30BaTENIbHBIM IIPOrpaMMaM CpEIHETrO
npodecCuoHAIbHOTO 00pa3oBaHus» (mpekpamaet aeiictue ¢ 01.03.2023 r.);

e [Ipuka3 MunucrtepcrBa mpocemnienusi Poccuiickoit @enepamym ot 24.08.2022 Ne 762 «O06
yrBepkaeHun llopsaka opraHu3aluu M OCYILIECTBJIEHHS OOpa30BaTEIbHOM JAEATEIbHOCTU 110
00pa3oBaTeNIbHBIM MIPOrpaMMaM CpPEAHEro MpodecCHOHAILHOro 00pa3oBaHMs» (BCTyHAaeT B CHIIY C
01.03.2023);

o ®depnepanbublil 3ak0H 0T 04.08.2023 Ne479-D3 «O BHeceHuM n3MeHeHul B PeepanbHbIi 3aKOH
«O0 obpazoBanuu B Poccuiickoit denepanun» (Berynaer B cuiy ¢ 01. 09 2023).

o [Ilpukaz MunucrtepcrBa npocemieHusi Poccuiickoit ®epepanuu ot 18.05.2023 Ne371 «O6
yrBepxkaeaun  POIl COO» 3apeructpupoBannbliii 12.07.2023 Ne74228, Homep onyOiIMKOBaHUS:
0001202307130017 ot 13.07.2023.

Pa3pa6orunk: Jlutosuenko J[.U., npenonaBarens OCIIO OTU (¢punuan) CI'TY umenu ["arapuna
I0.A.
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1. OBIIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOT'PAMMBI
OBIIEOBPA30OBATEJIbLHON JUCHUILIUHBI «XUMMUS»
1.1. MecTO AUCHUIJIMHBI B CTPYKTYpPe OCHOBHOI mnpodeccHoHAIbHONH 00pa3oBaTebLHOI
NMPOrpaMmblI
OO6meoOpa3oBaTenbHas  JUCHUIUIMHA ~ «XHUMHSA»  SBISETCS  00sI3aTENbHOM  4YacTbiO
o0mieo0pa3oBaTeapHOr0 MUKIA 00pa3zoBaTelibHON mporpammbl B coorBerctBuu ¢ ®I'OC CIIO mo
cnenpanbHocTH: 09.02.07 MHpOpMaIMOHHBIE CUCTEMBI U TPOTPaMMHUPOBAHUE.

TpymoeMKOCTh TUCIUIUTHHBI « XUMUsD» Ha 0230BOM YPOBHE COCTABISAET 72 Yaca, U3 KOTOPhIX 64
yaca — 0a30BbIil MOAyJb (6 pa3aenoB) U § 4acoB — MPHUKIAAHON Moayib (1 pa3zmen), BKIIOUArOLIUI
MPAKTUKO-OPUEHTUPOBAHHOE COZICpKAHNE KOHKPETHOM Mpodeccruu Win CrerualbHOCTH.

[TpuknaaHOi MOAYNb BKIIOYAECT OAMH paszaen. Pasnen 7 « Xumus B ObITY U IPOU3BOJICTBEHHOM
NESTEIbHOCTH YeJI0BEKa» pealn3yeTcs A Bcex mpodeccuii/crenuanbHOCTe Ha MaTepralie KeicoB,
CBSI3aHHBIX C IKOJIOTHUYECKON 0€30MaCHOCTHIO U OLIEHKOH MOCIECTBUI OBITOBOI U IPOM3BOJICTBEHHOM
JESITENIbHOCTH, 110 OTpacisaM Oyayuiei npodeccuoHalIbHOMN 1eATeIbHOCTH 00yYatonIXCs.

[Tepuon 0OyueHus u pacupeaeseHre 0 CEMECTpam ONpeeisieT 00pa3oBaTebHast OpraHNu3aIUs
CaMOCTOSITENIbHO, C YYeTOM JIOTMKM (DOPMUPOBAHUS TMPEAMETHBIX pPe3yJlbTaToB, OOIIUX H
po(eCCHOHANBHBIX  KOMIIETEHIMM, MEXIIPEAMETHBIX CBSI3€ € JOPYIrMMHM JAUCLUILIMHAMU
0011eo0pa3oBaTeabHOro U 001EenpPOoheCCHOHATBLHOTO UKIIOB YUYEOHOT O TUIaHa.

1.2. Heaun u miiaHupyemMble pe3yibTAThl OCBOCHHUS AHCHUTIIHHBI

1.2.1. lleau 1 3aga4u AU CHUILIMHBI

@opMUpPOBaHUE Yy CTYJEHTOB MPEICTABICHUS O XUMHUYECKOW COCTaBISIOLIEH €CTECTBEHHO-
HAYyYHOW KapTUHBI MHUpa KaK OCHOBBI NMPHUHSTHUSA PEIIEHUH B KU3HEHHBIX M MPOH3BOACTBEHHBIX
CUTYalUsX, OTBETCTBEHHOI'O [TOBE/ICHUS B IPUPOJHOM Cpeie.

3agauu AUCHMILINHBI:

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEH NPOTEKaHHs XUMHUYECKHX IPOLIECCOB U
SABIICHUH B OKpYyXarolled cpelne, IEIOCTHOH HAy4yHOW KapTUHBI MHpPA, B3aUMOCBS3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHS COCTaBJIATH (POPMYJbI HEOPTraHMYECKHMX W OPraHMYECKHUX BEIIECTB,
YpaBHEHUS XUMHUYECKUX PEAKIINNA, 0OBICHATH UX CMBICI, UHTEPIIPETUPOBATH PE3YIIbTAThl XUMHUUECKUX
DKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM NPOBEACHMSI MPOCTEHIINX XUMHYECKHX OSKCIIEPUMEHTAIbHBIX
UCCIIEIOBaHUN C COOJIOZCHNEM MpaBUil 0€30IacHOT0 OOpalleHUs ¢ BeLleCTBaMHU U J1a00paTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHMs HCIOJIb30BaTh HMH(POPMAIMIO XMMUYECKOTO XapakTepa W3 Pa3In4HbIX
HCTOYHUKOB;

5) chopmupoBaTh yMEHHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOEH JEATENIBHOCTH U XMMUYECKUX
MPUPOJIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MPOLIECCOB,;

6) chopMupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHKEHUH XUMUYECKOM HAyKH U TEXHOJIOTUH JUIs
Pa3BUTHSI COLIMAJIBHOM U MTPOU3BOJICTBEHHOU cdep.



1.2.2. [liiaHupyemMble pe3yabTAThl 0OCBOCHHS 001e00pa3oBaTeibHOM AucuMILIHHBI B c0oTBeTcTBHM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Kon u IInanupyembie pe3yJbTaTbl OCBOCHHS TUCHUIIINHBI

HAUMEHOBaHHUeE

quMpreMHuX Oo0mme JucuuninHapHble

KOMIIeTCHI U

OK 01. B yacTu TPpyA0BOr0 BOCIIUTAHMSA: - BJIAJETh CHCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKIIKOYACT:
BeiOupats - TOTOBHOCTb K TPYZY, OCO3HAaHHE LIEHHOCTH MAaCTEpCTBA, | OCHOBOIIOJArAlOINE IMOHATHS  (XMMHUYECKHI DJIEMEHT, aTOM,
CIIOCOOBI TpyAoIooue; 3NIEKTPOHHAs 000JI0YKa aToma, s-, p-, O-3JIeKTpOHHBIE OpOUTAIH
peleHus 3a1a4 - TOTOBHOCTb K aKTUBHOM JEATEIIBHOCTH TEXHOJIOTUYECKOM | aTOMOB, MOH, MOJIEKYJIA, BaJCHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTD,
npodeccuoHaNIbH | U COLIMAJIbHOU HalpaBJIECHHOCTH, CIOCOOHOCTb | CTETIEHb OKHCJICHHS, XUMHUYECKas CBS3b, MOJb, MOJIIPHAs Macca,
Ol IeATeNbHOCTH | UHUIMMPOBATh,  IUIAHUPOBaTb U CaMOCTOSTENIBHO | MOJIAPHBIA 00BEM, YIJIepOIHbIH CKelleT, (QyHKIMOHAJIbHAs TpyIIa,
IPUMEHUTEIBHO | BBIMOJIHATH TaKyIO IESATEIbHOCTD; paaukai, M30Mepus, HU30MEpbl, TOMOJOTMYECKUN psAll, TOMOJOIH,
K pa3JIMYHbIM - MHTEpEeC K pa3IM4HbIM cdepamM NpopecCHOHATBHOH | yIJIEBOAOPOAbl, KHUCIOPOA- M  a30TCOJEprKalllie COEIUHEHMUs,
KOHTEKCTam JIeSATEIIbHOCTH, OMOJIOTMYECKH AaKTHBHBIE BellecTBa (YIJIEBOJBI, KUPBI, OENKH),

OBaagenue YHUBEPCAJbHBIMHA
M03HABATEJILHBLIMH JAeliCTBUSIMM:

a) 0a30Bble JJOrHYecKHue AeHCTBUS

- CaMOCTOSITEILHO (hOPMYIHPOBATH U AKTYaJIM3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS
JUTSL CpaBHEHU S, Ki1accuuKauu u 00001eHNS;

- OTIPEACIIATH IEJIN JIeATeTLHOCTH, 337aBaTh MapaMeTphl U
KPUTEPUU UX TOCTUKEHUS;

- BBIIBJISTH 3aKOHOMEPHOCTH U TPOTUBOPEYHS B
paccMaTpUBAEMBIX SIBICHUSX;

- BHOCHTh KOPPEKTHBBI B JIESITEIBHOCTb, OIICHWBATH
COOTBETCTBUE pE3YyJbTATOB IENSIM, OLEHUBATH PHUCKU
MOCJIEACTBUN NeITEeITbHOCTH,

- pa3BUBaTh KpPEATMBHOE MBIIUICHUE MPU PEIICHUU
YKU3HEHHBIX TTPOOJIEM

0) 0a30BbIe HCCJIET0BATEIbLCKUE e CTBHSA:

Y4eOHbIMH

MOHOMED, MOJMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHbIC
COCAMHEHMS, KPHUCTAJUIMYECKAs] pEeleTKa, THUIbl XUMHUYECKUX
peakuuii (OKHCTUTEIIbHO-BOCCTAHOBUTEIIBHBIC, 3K30-H
SHIOTEPMUUYECKHE, pEaklMu  HOHHOTO  OoOMEHa),  pacTBOp,
AJIEKTPOJIUTHI, HEAJIEKTPOIUTHI, IEKTPOJIUTHYECKAS JUCCOLMALNSA,
OKHCIIMTENb, BOCCTAHOBHUTEIb, CKOPOCTh XHUMHUYECKOW pEaKIIHH,
XUMHYECKOE PaBHOBECHE), TEOPUU U 3aKOHBI (TEOpHUsT XUMHUECKOTO
CTpoeHHMsl opranuyeckux BemecTB A.M. byrtnepoBa, Teopus
AJIEKTPOJIUTAYECKON JHCccoLManuu, nepuoandeckuii 3akon JI.U.
MeHneneeBa, 3aKOH COXPaHEHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, (PAKTOIOTUYECKHE CBEACHUA O
CBOMCTBax, COCTaBe, MOJYYCHHHM M OE€30MacHOM HCIOIb30BaHUHI
BOKHEHIINX HEOPTaHWYECKUX W OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM eI TETLHOCTH YEJIOBEKA,;

- YMETb BBISBISATh XapakTE€pHble MPU3HAKM M  B3aHUMOCBS3b
M3YYEHHBIX MOHATHHA, MPUMEHATh COOTBETCTBYIOIINE TOHATHS TMPH
ONMCAaHUM CTPOEHHUSI U CBOMCTB HEOPraHUYECKUX M OPraHUYECKUX
BEIIECTB M WX MPEBPALICHUI; BBISBIATh B3AMMOCBA3b XUMHYECKHUX
3HAHUUI v MMOHATHSIMHA i MpEACTABICHUSIMU JIPYTUX




- BJIaJAC€Tb HaBbIKaMH yqe6H0-HCCHCHOBaTCHBCKOﬁ u

MPOSKTHON  NIeATENhbHOCTH, HAaBBIKAMU  Pa3peLICHHU
po0Jem;

- BBISIBIATH  NPUYUHHO-CJICICTBEHHBIC  CBSI3M |
aKTyaJM3UpOBaTh 3ajady, BBIIBUTaTh THUIIOTE3y €€

pellleHus], HAaXOJWUTh AapPTYMEHTBHI I JO0Ka3aTelbCTBa
CBOMX YTBEP)KICHHUH, 3ajaBaTh NapaMeTpbl U KPUTCPUHU
peleHus;

- aHAJM3HUPOBATH IMOJYYCHHBIC B XOJIC PEIICHUS 3aJIauH
pe3yNbTaThl, KPUTHYECKHA OIICHWBATh WX JOCTOBEPHOCTb,
IIPOrHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;

- yYMETh TEPCHOCUTh 3HAHUS B II03HABATCIBHYIO H
MPAKTHYECKYIO 00JaCTH KU3HEACATCIILHOCTH,

- YMETh MHTETPUPOBATH 3HAHHS U3 Pa3HBIX MPEAMETHBIX
obnacreii;

- BBUIBUTaTh HOBBIC HJICH, MpEAJIaratb OPUTHHAIBHBIC
MOJIXOJIbI U PEIICHUS;

- CIOCOOHOCTh MX MCIIOJIb30BaHUs B II03HABATEILHON H
COILIMANILHOM MPaKTUKE

€CTECTBEHHOHAYYHbIX MPEIMETOB;
- YMETh MHCIIOJIb30BaTh HAWMEHOBAHUS XWMUYECKUX COEIMHEHUN
MEXIYyHApOAHOIO CO03a TEOPETHYECKOW M MPUKIAJHOW XUMHUH U
TPUBHAJIbHbIE HA3BaHUS Ba)KHEHIIMX BEIIECTB (ITHIIEH, allETHIIEH,
rduepud, ¢enon, dopManabaerua, YKCyCHas KHUCJIOTa, TIIUIMH,
yrapHblii Tra3, yIVIEKACIbIA Tra3, AaMMHUaK, TalleHas W3BECTb,
HeraieHasi U3BeCTb, TUThEBAs CO/1a U JPYTHX), COCTABIATH (POPMYIIbI
HEOPraHUYECKUX U OPraHUYECKUX BELIECTB, YPABHEHUSI XUMUYECKUX
peakuuid, OOBSICHATH HUX CMBICH; TOATBEPXKIaTh XapaKTepHBIC
XUMHUYECKHE CBOICcTBa BELIECTB COOTBETCTBYIOIIUMHU
SKCIEPUMEHTAMU U 3aIIUCAMU YPABHEHUN XUMUYECKUX PEAKIUM;

- yMeTb yCTaHaBJIMBATh PUHA/IEKHOCTD M3YYEHHBIX
HEOPraHUYECKUX W OPraHMYECKUX BEUIECTB K OIpPEAEIICHHBIM
KJlaccaM M TIpynnaM COEAMHEHMH, XapaKTepu30BaTb HUX COCTaB M
BOKHEWILIME CBOWCTBA; ONPENETATh BHUABl XUMUYECKHUX CBS3ed
(KoBaJIeHTHAsi, HWOHHAs, MeETa/NIMYecKasi, BOJOPOJHAs), THUIIbI
KPUCTAIJIMYECKUX  PEIIeTOK  BEIIECTB;  KIACCHU(UIUPOBATH
XUMHUYECKHUE PEAKIINH;

- chopMHpOBaTh NPEACTABICHUSA: O XUMHUYECKOW COCTaBISIOLICH
€CTECTBEHHOHAyYHOW KapTUHBI MHpa, POJIM XHMUU B TO3HAHUU
SBJICHUH MNpPUPOJBI, B (POPMHUPOBAHUU MBIIIJIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIbHOW TI'PAaMOTHOCTH, HEOOXOJUMOM Jis
peleHus] NMPaKTHUYECKUX 3aJad U HKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/I0pOBbIO U IIPUPOJHON Cpee;

- yYMeTb MPOBOJAMTH pacyeTbl MO XUMHYECKHUM (GOopMylIaM u
YPAaBHEHMSIM XUMHUYECKHX PEAKIHMI ¢ UCIOJIb30BaHUEM (PU3NYECKUX
BEJIMYHH, XapaKTEPU3YIOIUX BEUIECTBA C KOJUYECTBEHHON CTOPOHBI:
Maccel, oObemMa (HOpMaibHBbIE YCJIOBMS) Ta30B, KOJIMYECTBA
BELIECTBA; MHCIIOJIb30BaTh CUCTEMHbBIE XUMHUYECKHE 3HAHUSA JUIS
NPUHATHS PEHIeHUH B KOHKPETHBIX JKM3HEHHBIX CUTYyalMsX,
CBSI3aHHBIX C BELIECTBAMM U UX IPUMEHEHUEM




OK 02.
Hcnonb3oBars
COBpPEMCHHBIC
CpeCcTBa IOUCKA,
aHam3a u
WHTEPIIPETAUN
uHpopmanuu u
UH(POPMALIMOHHBI
€ TeXHOJIOTUU
JUTSI BBITIOJTHEHUST
3a1a4
npohecCuoHaTbH
Oli JICATEITBHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- c(hOpMHUPOBAHHOCTH MUPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKM © OOIIECTBEHHOM NPAaKTUKH, OCHOBAHHOIO Ha
JMAJIore KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B IIOJIUKYJIBTYPHOM MUPE;

- COBEpPIICHCTBOBAaHUE S3BIKOBOM U  YHMTATEIbCKOU
KYJIBTYPbI KaK CPEACTBA B3AUMOJACHUCTBUS MEKY JIFOJbMHU
Y TIO3HAHUS MUPA;

- OCO3HAaHHWE IIEHHOCTHM HAay4HOH  JesATEeJbHOCTH,
TFOTOBHOCTb OCYILECTBIISATh HPOEKTHYIO U
HCCJIEIOBATEIbCKYIO JIEATEIbHOCTh MHIUBUAYAIbHO U B
rpymne;

OBananenue YHHMBEpPCAJIbHBIMH Y4eOHBbIMH

NMO3HABATEJIbHbIMH AeHCTBUAMM:

B) padora ¢ undgopmanueii:

- BJAQAETh HAaBBIKAMH I[OJIy4eHUS HMHPOpMAIUU U3
HUCTOYHHUKOB pa3HBIX THUIIOB, CaMOCTOSITEIILHO
OCYILECTBIIATh MOUCK, aHAJIN3, CUCTEMaTH3alUI0 |
MHTEpIpETanio HHHOPMAIIMK Pa3TMIHBIX BHIOB U (GOPM
MPEeICTaBICHHUS,

- CO3/1aBaTh TEKCThl B Pa3jM4YHbIX (opMaTax C y4yeTOM
Ha3HaYeHWs WHGOpMAllMM U IeNeBOMl  ayIuTOpuH,
BbIOMpass ONTUMalbHYI0 (OpMy TMpEACTaBICHUS U
BU3YaJIH3aliy;

- OLICHUBATh JIOCTOBEPHOCTb, JETUTHMHOCTD
UHpOpMaLINHU, €€ COOTBETCTBHE NMPABOBBIM U MOpPAJIbHO-
STHYECKUM HOpMaM;

- HCIIONB30BaTh  CpPEACTBA  MH(POPMALMOHHBIX U
KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA B pereHnH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPTraHU3alMOHHBIX
3a/1a4 ¢ COOII0ICHHEM TPEOOBaHUH SPTOHOMHKH, TEXHUKH
0€3011aCHOCTH, TUTHUEHBI, pecypcocOepeKeHusl, PABOBBIX

- YMeThb IUIAaHUPOBATH U BBINOJIHAT XUMHUYECKMH SKCIHEPUMEHT
(npeBpallieHUs1 OpraHMYECKUX BEIIECTB [IPU HarPEBAHUHU, IIOJyUEHUE
TWJICHAa M HU3yY€HHE €ro CBOWCTB, KayeCTBEHHbIC PEAKIMM Ha
QJIbJICTU/IBI, KpaXMaJl, YKCYCHYIO KHCIIOTY; JeHaTypalus OSJIKOB Ipu
HarpeBaHWHU, LIBETHbIE pEaKLUUU OEJKOB; IPOBOJIUTH PEAKIHH
HOHHOrO OOMEHa, OIpeAensTh Cpely BOAHBIX PACTBOPOB,
KayeCTBEHHbIE PEAKIIMU Ha cyJsb(dar-, KapOOHAT- U XJIOPHI-aHUOHBI,
Ha KaTUOH aMMOHUS; pelaTh 3KCIIEPUMEHTAJIbHBIE 3a/1a4U 10 TEMaM
"Mertamnb" 1 "HemeTtamibl") B COOTBETCTBUH C TIpaBUIaMU TEXHUKH
0€30MacHOCTH TPH OOpAIICHWH C BEHIECTBAMH M JIA00OPaTOPHBIM
0o0OpyIOBaHUEM;  TNPEACTaBIATH  PE3yJbTaThl  XUMHYECKOIO
9KCIepuMeHTa B (OopMe 3alKiCH ypaBHEHHH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHpPOBaTh BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB,;

- YMETh aHAJIM3UPOBATh XUMUYECKYI0 HH()OPMAIIHIO, TIOTYIaeMyIo U3
pa3HbIX HCTOYHHUKOB (CpeACTB MaccOoBOM HH(pOpMAIMM, CETh
WnTepuer u npyrue);

- BJIaZIETh OCHOBHBIMU METOJAMU HAy4YHOI'O IO3HAHMS BELIECTB U
XUMHUYECKUX sBJIEHUN (HaOJII0JeHUE, H3MEPEHUE, SKCIIEPUMEHT,
MO/ICIUPOBAHUE);

- yMeTb MPOBOJUTH pacueTbl MO XUMHUYECKUM (opmynaMm U
YPaBHEHMSM XMMUYECKHUX PEAKIHH C MCIOIb30BaHUEM (PU3UUECKUX
BEJIMYMH, XapaKTePU3YIOLIUX BEIIECTBA C KOJUYECTBEHHOMN CTOPOHBI:
Macchl, oObeMa (HOpPMaJbHbIE YCIOBHUS) Ta30B, KOJMYECTBA
BEIIECTBA; HCIIOJIb30BaTh CHUCTEMHbIE XUMHUYECKHE 3HAaHUSA s
NPUHATHS PELIEHHMH B KOHKPETHBIX JKM3HEHHBIX CHUTyalusX,
CBSI3aHHBIX C BELIECTBAMM U UX IPUMEHEHHEM




U ITHYECKUX
0e30I1aCHOCTH;
- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, nHHOPMAITMOHHOH 0€30I1acCHOCTH
JUYHOCTH,

HOpM, HOpM  HHGOPMAIMOHHOMN

OK 04.
DddekTuBHO
B3aMMO/JICHICTBOBA
Th U paboOTaTh B
KOJUICKTHUBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTU H
CaMOOIIPEICIICHUIO;

-OBJIa/ICHUE  HABBIKAMHU  y4€OHO-HCCIIEOBATEILCKOM,
MIPOEKTHOM U COLMATIbHOM ESTEIbHOCTH;

OsiaieHHe YHHMBepPCAJbHBIMH KOMMYHHMKATHBHBIMHU
JelCTBUSIMM

0) coBMecTHasi 1eiITeJIbHOCTD.

- IOHUMATh U UCIO0JIb30BaTh PEUMYLIECTBA KOMAHHOMN U
UHAUBUAYaIbHON paboOThI;

- [PUHUMATh LEIM COBMECTHOW  JEATEIbHOCTH,
OpraHU30BBIBATh U KOOPJIMHUPOBATH JEWUCTBUA IO €€
JOCTH>KEHHIO: COCTABJISAITH IUIAH ACHCTBUM, paclpeaciaTh
pojli € Y4YEeTOM MHEHUH YYacTHHKOB 00CYXJIaTh
pe3yJbTaThl COBMECTHON pabOThI;

- KOOPJIMHHUPOBATH U BBHINOJHATH PabOTy B YCIOBHSX
peasbHOro, BHUPTYaJbHOIO M  KOMOMHHMPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILIECTBJIATH ITO3UTUBHOE CTPATETUYECKOE ITOBEACHHE
B Pa3IMYHbIX CUTyallUsiX, MPOSABIATH TBOPUECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM
OBiaieHHe  yHUBepCaJIbHBIMH
NeUCTBUAMM:

') MPUHSATHE ce0sl U APYTUX JIIO/Aei:
- MIPUHUMATh MOTHUBBI U apryMEHTBI IPYTUX JIOJIEH IpH
aHaJIM3€e Pe3yJIbTAaTOB IEATEIbHOCTH;

- NpU3HABATh CBOE MPABO M MPABO JPYTUX JIOJEH Ha
OIINOKH,

peryJsiTHBHbIMH

- YMEThb IUIAHUPOBAaTh U BBIIOJHATE XUMHYECKHH 3KCIEPUMEHT
(mpeBpalleHust OpraHMYeCKUX BEIIECTB IIPU HArPEBAHUU, [TOJTyUCHHE
STWIEHA M HU3Y4YEHHME €ro CBOMCTB, Kaue€CTBEHHbIE pPEAKIUU Ha
aJIbJIETU/IbI, KpaXMaJl, YKCYCHYIO KHCIIOTY; JeHaTypalus OeJIKOB Ipu
HarpeBaHWHU, IIBETHBIE pEAKUUU OCJIKOB; MPOBOIUTH PEAKIHH
MOHHOTO OOMEHa, OIpelesiTh Cpeoy BOAHBIX PacTBOPOB,
KauecTBEHHbIEC peaklUy Ha CyJb(aT-, KapOOHAT- U XJIOPU-aHUOHBI,
Ha KaTMOH aMMOHMS; pelaTh SKCIEpPUMEHTaIbHbIE 331a4l 110 TeMaM
"Mertamnsl" u "Hemeramibl") B COOTBETCTBUU € IPABUIIAMU TEXHUKHU
0€30IaCHOCTH NpH OOpAIEHUU C BEIIECTBAMH M J1aOOpaTOPHBIM
o0opysOBaHUEM;  MPEACTABIATh  pPe3ylbTaTbl  XMMHUYECKOTO
JKCHEepuMeHTa B (opMe 3alKiCH YpPaBHEHUH COOTBETCTBYHOIUX
peakuuii 1 GopMyJIUpOBaTh BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB




- pa3BUBaTh CIOCOOHOCTH TIOHUMATh MUP C ITO3UIHH
JPYTOTO YelIOBEKa;

OK 07. B 00Js1acTH 3K0J10IrM4€CKOr0 BOCIIUTAHUS: - chopMHpOBaTh TNPEACTABICHUS: O XUMHUYECKOW COCTaBISIOLICH
CopeiictBoBaTh | -  COPMHPOBAHHOCTb  HKOJIOTMYECKOM  KYJIBTYpBI, | €CTECTBEHHOHAyYHOW KapTHHBI MHpa, POJIM XUMHUU B IO3HAHUU
COXPAHEHHUIO IOHMMAaHUE BIIUSTHUS COLMAIIbHO-OKOHOMHYECKHUX | SIBIICHUH MPHPOJBI, B (OPMHPOBAHWUU MBIILIICHUS U KYJIbTYpPbI
OKpYy’Karouien IPOLIECCOB HA COCTOSHUE MPHUPOJHOW M COLMAIBHOM | IMYHOCTH, €€ (DYHKIHMOHAJIbHOW TIPaMOTHOCTH, HEOOXOJUMOM JUIs
Cpelibl, Cpelibl, OCO3HaHUE r1100aJIbHOTO XapakTepa | pelIeHns] MPaKTUYeCKHX 3a7ad M 3KOJIOTMYeCKH OOOCHOBAaHHOTO
pecypcocOepexe | IKOJIOrMYECKHX IMpolieM; OTHOILEHMSI K CBOEMY 3/10pPOBBIO M IPUPOTHON CpeIe;
HUIO, IPUMEHATh | - IJJAHUPOBAaHWE W  OCYIICCTBICHUE JCHCTBUH B |- yMETh COONIOJATh MpaBUia HKOJOTHYECKH IIesIeco00pa3HoOro
3HaHUsA 00 OKpy’)Xalollel cpeiae Ha OCHOBE 3HaHUs  Lesel | MOBEeJeHUs B ObITY U TPYAOBOM JESATENbHOCTH B LIENAX COXPAaHEHMS
U3MEHEHUU YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA; CBOETO 3/I0pOBbS U OKPYXKAIOIIEH HPUPOJHOM Cpelbl; YUUTHIBATh
KJIMMara, AKTUBHOE HENpusATHE JeHCTBUH, NPUHOCALIMX BpeJl | OMACHOCTh BO3ACUCTBUS Ha JKUBBIE OPraHU3MbI OIPEJCIICHHBIX
IPUHLINIIBI OKpYyXarolleu cpene; BELIECTB, MOHMMAsl CMBICH IIOKa3aTess MNPEJeSIbHOM JOIMyCTUMOMN
OepeKIMBOro - yMeHue IPOTHO3UPOBAThH HeOJaronpusTHhIE | KOHLIEHTpaluu
IIPOM3BOJICTBA, 9KOJIOTMUYECKHE MIOCJIE/ICTBUS IpeIIPUHIMAEMBIX
3¢ deKTUBHO JecTBUH, IpeloTBpaIlaTh UX;
JIeiCTBOBATH B - pacuIMpeHue OmblTa JEATEIBHOCTH 3KOJIOTHYECKOU
Ype3BbIUaiiHBIX HalpaBJIEHHOCTH;
CUTYyaIMsIX - OBJIQJICHUE HABBIKAaMH y4eOHO-HCCIe10BaTEIbCKOMH,

MPOEKTHOM M COIMATIbHOMN JIEATEIIbHOCTH;
IK 11.1. - 3HaTh METO/Ibl OMMCAaHUs CXeM 0a3 TaHHBIX B - YMETh paboTaTh € JOKyMEHTaMH OTpaciieBOW HalpaBIeHHOCTH;
Ocy1ecTBisTh coBpeMeHHbIX CYB]], ocHOBHBIE MT0JI0’KEHNS Teopuu 0a3 | - cobupaTh, 00padaThIBaTh U aHAIM3UPOBATH UH(POPMALIUIO HA
c6op, 06paboTKy | JaHHBIX, XPAaHHUJIUII JaHHBIX, 0a3 3HAHWM; MPEINPOEKTHOM cTaun
U aHaIu3 - 3HaTh OCHOBHBIE MTPUHITUITBI CTPYKTYPHU3ALIUH U
uHdopMaryy st | HOPMATH3aIiH 0a3bl 1aHHBIX;
npoexTHpoBanys | - 3H3Th OCHOBHBIC IPHHIIMIIBI IOCTPOCHHS

0a3 JaHHBIX.

KOHIENTYaIbHOMU, JIOTUYECKON U (PU3UIECKON MOJIEIH
JAHHBIX




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJBHOMN JJUCIIUILIMHBI

«XHUMMUSA»

2.1. O0beM IMCUMILVIMHBI M BUAbI Y4e0HO# padoThI

Bun yueOHo# padoThI

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 72
B T.4

OcHoBHOE conepxaHue 64
BT. 4..

TEOpeTUICCKOe 00yICHHE 30
MPAKTUYECKHE 3aHITHS 24
J1a00paTOPHBIE 3aHATHS 10
IIpodeccuoHanbHO-OpHEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 8
NMPUKJIAJTHOT0 MOYJIAA)

BT. 4..

TeopeTudyeckoe o0ydeHue 2
MPAKTUYECKHUE 3aHATH 6

IMpomexyTounas arrectamus (quddepeHIMpPOBaHHBIN 3a4eT)




2.2. TemaTnuyecKMii IJIAH U COJAEPKAHNE JUCHUIIIHHBI

HaumeHnoBanue Copaepxxanue yueOHOro MmaTepuasia (0CHOBHOe U NPodecCHOHATBHO-OPHMEHTHPOBAHHOE), OB LeM 1aCOE dopmupyembie
pa3/iesoB U TeM JIa00paTOPHBIE U NPAKTHYECKUE 3aHATHS, IPUKJIAAHON MOAYJIb KOMIIeTCHIUH
1 2 3 4
OcHoBHOe coaep:kanue 64
Pasnea 1. OcHOBBI CTpOEHHUs BellecTBa 6
Tema 1.1. OcHoOBHOe coiep:KaHue 4 OK 01
Crtpoenue aToMOB
XUMHYECKHIX Teopernyeckoe o0y4uenune 2
AJIEMEHTOB U - _
pupoa CoBpemeHHast Mojenb CTpoeHHs atoMa. CHMBOJIMYECKMHM S3bIK XUMHH. XUMHYECKHH 3JIEMEHT.
xfmﬁmecxoﬁ OnexTpoHHas KoH(urypauus atoma. Kiaccudukanus XMMHUYECKHX IIIEMEHTOB (S-, P-, O-31eMeHTSI).
CBSI3IL BasneHTHBIE ~ 2JIEKTPOHBI. BasieHTHOCTSD. OneKTpoHHas  OpUpoJa  XUMHUYECKOM  CBSI3M. 2
ONeKTpOOTPULIATEIbHOCTb. BuIbl XUMHUECKOW CBA3M (KOBaJE€HTHas, WOHHAs, MeTaulMyecKas,
BOJIOPOJIHAS) ¥ CIIOCOOBI €e 00pa30BaHUS
IIpakTnyeckue 3aHATHSA 2
Pemenne 3amaHuii Ha HCHOJB30BaHUME XMMMUYECKONM CHMBOJMKM M Ha3BaHUM COEOUHEHMH 110
HOMEHKJIAType MEXIyHapOJHOIO COI03a TEOPETUYECKOM M MPHUKIAJTHOM XUMHUM U TPUBHAIBHBIX
Ha3BaHUM Ul COCTaBJIEHUS] XMMHMYECKMX (OPMYI] JIBYXaTOMHBIX COCITUHEHUH (OKCHIOB, CYJIb(HUIOB,
TUAPUOB U T.I1.) U IPYTUX HEOPraHUYECKUX COEAMHEHNUN OTJENIbHBIX KJIACCOB. 2
[TpakTyeckue 3ajaHUsl HA YCTAHOBJICHHUE CBSA3M MEXAY CTPOCHHEM aTOMOB XMMMUYECKUX JJIEMEHTOB U
NEPUOANYECKUM M3MEHEHHUEM CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COCIMHEHUH B COOTBETCTBHUH C
noJyio’keHueM lleproanueckoil cucTEMBI.
Tema 1.2. OcHoBHOe cogep:kanue 2 OK 01
[Tepuoanueckuii OK 02
3aKOH U TaOIHIa IIpakTHYeckne 3aHATHS 2
J.. MenneneeBa N
ITepuoanueckas cucrema xuMuueckux snemMeHToB .M. MenaeneeBa. ®U3nyeckuii CMbICTT
ITepnoanueckoro 3akoHa J[.M1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKHUX 2

DJICMCHTOB, o6pa3yeMHx HNMHU ITPOCTBIX U CIOKHBIX BECIICCTB B COOTBETCTBUH C ITOJIOKCHHUEM
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XUMH4YECKOro 35eMmenTa B [lepronnueckoit cucreme. MUpOBO33pE€HUYECKOE U HAYYHOE 3HAYEHUE
[lepuonnueckoro 3akona .M. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHUX 3JIEMEHTOB.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33JIaHUN HA XapaKTEPU3aLUI0 XUMUUECKHUX
31eMeHToB «MeTanyeckue / HeMeTaNIn4ecKue CBOMCTBA, 3JIEKTPOOTPULIATEIbHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBHUH C MX 3JEKTPOHHBIM CTPOCHHUEM U TOJI0KEHUEM B MIEPUOIUUECKOMN cUCTEME
xuMmudeckux saeMenToB .M. Menneneesa»

Pa3jnen 2. XuMuuyeckue peakuuu 10
Tema 2.1. Tuner | OcHOBHOe cofiep:KaHue 4 OK 01
XUMHUYECKUX
peakuuit Teoperuuyeckoe o0yyenune 2

Knaccudukanus u TUIIBI XUMUYECKUX PEaKIuil ¢ ydacTueM Heopranudeckux euecTB. CocTaBieHue

YpaBHEHUU peakluii COeAMHEHUS, PA3I0KEHUS, 3aMEILICHHs], 0OMEHa, B T.4. PEaKIMil TOPEHHUS,

OKHUCJICHUSA-BOCCTAHOBJICHUS.

YpaBHeHUs OKUCIICHHSI-BOCCTaHOBIICHUsI. CTeneHb oKkuciaeHus. OKUCIUTENb U BOCCTAHOBUTEIb. 2

CocraBiieHUE U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOI0M JIEKTPOHHOIO

Oananca. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIUU B IPUPOJIE, IPOU3BOICTBEHHBIX MPOIIECCax 1

JKU3HEACSITEIIbHOCTH OPTraHU3MOB

IIpakTHyeckne 3aHATHA 2

KonuyectBeHHbIE OTHOLIEHUS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMUU M PACUYETHI 1O

YpaBHEHUSAM XUMHUYECKUX peakiuid. Moyb Kak eIuHHUIla KOJWYEeCTBa BellecTBa. MoJsipHas Macca.

3aKOHBI COXpAaHEHUS MacChl U HHEPruu. 3aKoH ABorajapo. MosspHbiii 00beM ra3oB. OTHOCHUTEIbHAS 2

MJIOTHOCTH Ta30B. PacdeTsl 1Mo ypaBHEHUSIM XUMHUYECKUX PEAKIM C MCIMOJIb30BAaHUEM MaccChl, 00beMa

(HOpMalbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coaepkanue 4 OK 01
DIIEKTPOIUTHYECKA OK 04
s ccormanms i | 1 €OpeTHyiecKoe odyuenue 2
WOHHBIA 0OMEH o

Teopust MEKTPOJUTHUECKON nucconranuu. MoHbl. DIEKTpOIUTHI, HEAJIEKTPOJIUTHI. Peakiiuu MOHHOTO

obmeHna. CocTaBieHHe peaklhii MOHHOTO OOMEHa MyTeM COCTaBJICHHs WX TOJTHBIX W COKPAIIEHHBIX 2

HNOHHBIX ypaBHeHHﬁ. KucnoTrHO-0CHOBHBIC pCaKkuu. 3a)1aH1/m Ha COCTaBJICHHUEC MOHHBIX peaKum‘/'I
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JlabopaTopHble 3aHATHSI 2

JlaGopaTopHas padota “THUITbl XUMHUYECKUX PEaKIuii”.

HccnenoBanue THIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00pa3yIOMIMXCs BEIIECTB) U IPU3HAKOB 5

XUMHUUYECKHX peakiuii. [I[poBenenue peakuuii HOHHOro 0OMeHa, OIPeeIeHUEe CPEIbl BOAHBIX

pacTBOpOB. 3a/laHMs Ha COCTABJICHNE NOHHBIX PEaKLUi
KonTpoasnas

CrtpoeHue BelecTBa U XMMUUYECKUE PEAKIINU 2
padora 1
Paznean 3. CTpoeHue U CBOIiCTBAa HEOPTAHUYECKHX BelleCTB 16
Tema 3.1. OcHOBHOe coiep:KaHue 4 OK 01
Kiaccudukanms, OK 02
HOMEHKIIATYpa U Teoperudeckoe o0yueHue 2 K 11.1
CTpocHHC [Tpenmet Heopranndeckoit xumun. Knaccudukaius HeopraHuueckux BemecTB. [IpocTbie 1 croKHbIe
HEOPTAMHECCKUX | b oiecTBa. OCHOBHBIC KITACCHI CIOKHBIX BELIECTB (OKCHABI, THIPOKCUIBI, KUCIOTHI, COJIN). B3anMocBs3b
Betiects HEOPraHMYECKUX BEIEeCTB. ATperatHbie COCTOsIHUA BellecTBa. Kpucrannudyeckue u amopdHbie

BEIIECTBA. THUIBI KPUCTALTHYECKUX PEUIETOK (aTOMHAs, MOJICKYJIIpHAst, MOHHAs, METAJUTMYECKast). 2

3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEIECTBA OT TUIA KPUCTAIUTMYECKON pEIIeTKU. 3aBUCUMOCTb

XUMHYECKON aKTHBHOCTH BEIIECTB OT BHJIa XUMUYECKOH CBSI3M M THITA KPHCTAILUTHNIECKOW PEIIETKH.

[TpryrHBI MHOTOOOpa3usl BEIIECTB

IIpakTHyeckne 3aHATHA 2

Homenknarypa HeopraHHUECKUX BEIIECTB: HA3BAHHUE BEIIECTBA UCXOAS U3 X XUMHUYECKON (OPMYITBI

WM COCTaBJIEHUE XMMHUYECKON (POPMYIIbI UCXOsl U3 Ha3BaHUs BEIECTBA [0 MEXKTyHApOIHON

(MIOITAK) miu TpuBHaJIbHOM HOMEHKJIIATYpE.

Pemenne mnpakTHuecKuX 3aJaHMi MO KJacCH(UKALMU, HOMEHKJIAType U XMMUYECKUM (opMysam

HEOPTraHMYECKUX BEUIECTB PA3JIMYHBIX KIACCOB (YrapHbBIH Ta3, YIJIEKHCIBIH Ta3, aMMHAaK, TramieHas 2

U3BECTh, HETallIeHasl U3BECTh, MUTHhEBAS COJA U APYTUX): Ha3bIBaTh M COCTABIATH (POPMYJIIbI XUMUYECKHX

BEIIIECTB, OTPEICTATh MPHHAIICKHOCTD K KJIaccy.

Hcrounnku xuMudeckoil napopmaiyu (cpeicTB MmaccoBoit HHGopmMarum, cetb IHTepHeT u apyrue).

[Touck nHpOpMAaIMK 110 Ha3BaHUAM, HIEHTU(UKATOpaM, CTPYKTYPHBIM (hopmyiam

OcHOBHoOE coep:kaHne 8 OK 01
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Tema 3.2. dusuko-

Teopernyeckoe o0yueHue

OK 02

XUMHYECKHE K 11.1
CBOMCTBA Mertamibl. O0mue pusndeckue U XUMHUYECKHUE CBOMCTBA MeTaioB. CrocoObl MOJydeHHs. 3HAYCHUE
HeopraHuyeckux |METAUIOB M HEMETAIIOB B NPUPOJE U SKU3HENEATENLHOCTH HENOBEKA M OPraHM3MOB. Koppo3zus
BEIIECTB METAJIJIOB: BUJIBI KOPPO3HH, CIIOCOOBI 3alIUTHl METAIIOB OT KOPPO3UU

Hemeramner. OOmue ¢u3nueckue W XUMHUYECKHE CBOWCTBA HEMETAIOB. THNUYHBIE CBOWCTBA

HeMerauioB [V— VII rpynn. Knaccudukaius u HOMEHKIIaTypa COeIMHEHU HeMeTaIIIOB. KpyroBopoThl

OMOTEeHHBIX 3JIEMEHTOB B IIPUPO/IE

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCUJIOB, THIPOKCUIOB, KUCIIOT,

conelt u Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHUH,

BBICHIMX OKCHJIOB U THAPOKCHUJIOB

IIpakTHYeckne 3aHATHS

CocraBiieHHE YpaBHEHMM XUMHUYECKHUX PEAKLMI C Yy4aCTHEM IPOCTBIX U CIOXKHBIX HEOPraHUYECKUX

BEIIECTB: METAUIOB U HEMETAJUIOB; OKCUIOB METAJJIOB, HEMETA/NIOB M aM(OTEPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHUCIOT, OCHOBaHMA H aMQOTEPHBIX T'HAPOKCHIOB; HEOPraHUYECKHX COJIEH,

XapaKTEePU3YIOIIUX UX CBOKCTBA.

Pemenne npakTMKO-OpPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJlaHU Ha CBOMCTBA, COCTaB, MOJYyYEHUE U

0e30macHOEe HCIOJIb30BAHME BAXKHEUINNX HEOPTaHMYECKHX BEHIECTB B OBITY W MPAKTHYECKOM

JeSITEIbHOCTH YeJI0BEKa
Tema 3.3. OcHoBHOE conepxaHue OK 01
Wnentuduxanus OK 02
HEOPraHMUeCKHX JlabopaTopHbIe 3aHATHS OK 04
Betects JlaboparopHas pabota «aeHTudukaims HEOpraHUIECKHX BEIIECTBY.

Pemienne skcnepUMEHTANBHBIX 3a7ad MO XUMHUYECKUM CBOWCTBAM METAJJIOB M HEMETAJJIOB, IO

pPacno3HaBaHUIO U MOJIYYEHHUIO COSTMHEHUI METAIIJIOB M HEMETAILIOB.

Nnentudukanys HEOPTraHMYECKHX BEIIECTB C MCIOJIb30BAaHUEM HX (DU3UKO-XUMHUYECKUX CBOKCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KadecTBeHHbIEe peakiuu Ha cyib(har-, KapOoHAT- U XIJIOpPHUI-

AQHWOHBI, HA KATHOH aMMOHHSI
KonTpouabnas .

CBoiicTBa HEOPTAaHUYECKUX BEIIECTB
padora 2
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Pa3pea 4.

CTtpoeHue M CBOMCTBA OPraHMYEeCKHUX BelleCTB

24

Tema 4.1.
Knaccudukanms,
CTPOCHUE U
HOMEHKJIaTypa
OpraHUYeCKUX
BCIIIECTB

OcHOBHOe coiep:kaHue

TeopeaneCRoe oﬁyqe}me

IlosiBieHUe U pa3BUTHE OPTaHUYECKOW XUMUH Kak Hayku. [Ipeamer oprannueckon xumuu. Mecto u
3HaYCHUE OPraHU4ECKON XUMHH B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOCHHUE KaK IOPAJOK COCAUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BAJICHTHOCTH.
OcCHOBHBIE ITOJIOKEHHS TEOPUM XMUMHUYECKOIO CTPOEHHUS OpraHMYecKHux coenuHeHuidl A.M. bytneposa.
VriepoaHslid CKeNeT OPraHUYeCKOM MOJIEKYJbl. 3aBUCHUMOCTb CBOMCTB BEUIECTB OT XMMHYECKOTO
CTpOEHUS MOJIEKYJI. M30Mepus u u3oMepsl.

[Tonstne o <¢yskumoHanpHOW rpynme. Pamukan. IlpuHmmnbel KiaccHUKAUK  OPraHUYECKUX
coequHeHu. MexyHapoiHasi HOMEHKJIaTypa U IPUHLUIIBI HOMEHKJIATYPbl OPraHMYECKUX COSAMHEHUH.
[TonsiTHEe 00 a30TCOAEPKAIUX COSANHEHHIX, OMOIIOTHYECKH aKTHBHBIX BEHIECTBaX (yIiIeBOAaX, )KUPaAX,
OenKax u Jp.), BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUSX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTH4YecKkue 3aHATUSA

Homenknarypa OpraHMYeCKHUX COCIMHEHUH OTACIBHBIX KIIACCOB (HACHIIICHHBIC, HEHACHIIICHHBIC WU
apoMaTHYECKHE YTJIEBOJOPO/bI, CHUPTHI, (DEHOIBI, allbJETU/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jp.)
CocraBiieHHE TIOJHBIX W COKPAIICHHBIX CTPYKTYPHBIX (OPMYJI OPTaHWYECKHX BEIIECTB OTACITHHBIX
KJIACCOB, HCIIOJIb3YsS WX HAa3BaHUS 10 CUCTEMATHYECKOW WM TPUBUAIBHON HOMEHKJIAType (ITHIICH,
aleTHIIeH, THLEepuH, (eHon, (QopMmanbaerus, yKCyCHas KHCIOTa, TIHIHMH). PacueTsl mpocTteifmieit
(bOopMyITBI OPraHMYECKOM MOJIEKYJIBI, UCXOIS U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01
NK 11.1

Tema 4.2.
CsolicTBa
OpraHUYECKUX
COeIMHEHNH

OcHoBHOE conep:kanne

12

Teopernueckoe o0yuenune

OU3NKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COEJAMHEHUH OTIENbHBIX KJIaccoB (0COOEHHOCTH
KJIacCU(UKALMU U HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOTHYECKU psll 1 oOuias popMyia; H30MepHs;
¢du3nueckre CBOMCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI OTYUYEeHHUs):

OK 01
OK 02
OK 04
NK 11.1
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— MpenebHbIe YIIIeBOAOPOIbl (aIKaHbl M IMKJIOANKaHbl). ['OpeHre mMeTaHa Kak OJMH U3 OCHOBHBIX
MCTOYHUKOB TeIlIa B IPOMBIIIJICHHOCTH U OBbITY. CBOMCTBA MPUPOIHBIX YITIEBOJIOPOIOB, HAX0XKICHHE B
IIPUPOJE U NPUMEHEHUE AJIKAHOB;

— HETIpe/IeTIbHbIE (AJIKEHBI, AIKUHBI U aJIKaJINEHbl) U apOMaTHYECKHE YTIIEBOJOPOIbl. 'opeHne aleruieHa
KAaK MCTOYHHK BBICOKOTEMIIEPATYPHOTO INIAMEHHU VISl CBAPKU U PE3KU METAILIIOB

— KUCJIOPOCOEpIKAIINE COSTUHEHHS (CIUPTHI U PEHOIIbI, KApOOHOBBIE KUCIOTHI U 3(UPHI, aJIbJACTUABI U
KETOHBI, JKHUPBI, YIJIeBOAbl). IIpakTHueckoe NPUMEHEHHWE JSTWICHIJIMKOJS, TIUIEpuHa, (eHoa.
[Ipumenenue ¢dopmanpaeruia, aneTalblIeruia, YKCYCHOM KHCIOTh.. Mplla Kak COJM  BBICHIMX
KapOOHOBBIX KUCIIOT. MOIOIINE CBOHCTBA MbLIa

— a30Tco/iepKallue COeAMHEHUS (AaMUHBI 1 aMUHOKHUCIIOTHI, O€TKK). BhICOKOMONEKYSpHBIE COeAMHEHUS
(cuHTeTHMYECKHE W OMOJIOTMYECKU-aKTUBHBIC). MoOHOMEp, TMOJUMEpP, CTPYKTYpHOE  3BEHO.
[Tonumepu3anus 3TUICHa KaK OCHOBHOE HAIIPABJICHUE €TI0 UCIOIb30BaHUS.

['eneTnyeckast CBA3b MEXKIy KlacCaMH OPTraHUYECKUX COCTUHEHUM

HpaRanecmle 3aHATHUSA

CBolicTBa OpraHMYECKHX COEIMHEHUN OTIENbHBIX KJIaccoB (TpUBHAIbHAs U MEXAyHapoJHas
HOMEHKJIaTypa, XUMHUECKUE CBOICTBA, CIIOCOOBI MOTYy4EHHUs): MpeiesibHbIe (aJIKaHbl U LIMKIOAJIKAHbI),
HenpeaeNbHble (ATKEHbl, AJIKUHBI U aJIKaJUeHbl) U apOMaTHYECKHE YIIeBOJIOPOAbI, CIIUPTHI U (PEHOIBI,
KapOOHOBBIE KUCIIOTHI U 3(PUPBI, aIbAETH bl U KETOHBI, aMHHbBI 1 aMUHOKHUCIIOTBI, BBICOKOMOJIEKYJISIPHBIE
COeIMHEHMs. 3aJaHMsl Ha COCTaBJICHHE YPABHEHMHM XMMHUYECKHUX PEAKIMH C Y4aCTHEM OpraHWYEeCKUX
BELIECTB HA OCHOBAHNHU UX COCTAaBa U CTPOCHUS

CocraBneHue cxeM peakiuid (B TOM 4YHCIE 10 TMPEAJOKEHHBIM IIeTOYKaM MPEeBPALICHUI),
XapaKTEePU3YIOIIUX XUMUYECKHE CBOMCTBA OPraHUYECKUX COCIMHEHHH OTACIBbHBIX KJIACCOB, CITOCOOBI UX
MOJIy4YEeHUs] M Ha3BaHUE OPraHMYECKUX COEJIMHEHHH 10 TPUBHUAIBHON WM MEXIyHapOIHOMN
CHCTEMaTUYECKON HOMEHKIIATYypE.
Pemienne mpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHUUECKUX 3aJaHUil Ha CBOMCTBA OpPraHUYECKUX
COCIUHEHMH OTACIBHEIX KJIaCCOB

JlabopaTopnasi padora

JlaboparopHas padota “IIpeBpallieHusi OpraHMYECKUX BEIIECTB MPU HarpeBaHUu'".
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[Tonydenue sTHiIeHa U U3yYEHUE €r0 CBOMCTB. MoAenMpoBaHe MOJIEKYJI U XUMUYECKUX MTPEBPAILICHHI
Ha [pUMeEpe dTaHa, STUIICHA, alleTUJIeHa U Jp.

Tema 4.3. OcHoBHOe coaep:kanue OK 01
Nnentuduxanus OK 02
OpraHUYEeCKHX Teopernyeckoe o0yueHue OK 04
BCIECTB, HX buoopranunueckue coenunenusi. llpumenenue u Ouosoruyeckas pojib YriieBofoB. OKucieHue HK L
3HateHue 1 YIJIE€BOJOB — HWCTOYHUK DSHEPIMM JKMBBIX OpraHu3smMoB. OOjacTM NPUMEHEHHUS aMHHOKHCIIOT.
HMPUMCHEHHE B [IpeBparenus 6enkoB nuiy B opranusmMe. buonoruueckue pynkuuu 0enkos. buonornyeckue GpyHKIuu
ObITOBOH 1 .. | kupoB. Poib opranndyeckoil XuMHUH B pellICHUH po0IeM MUIIEBOH 6e301MacHOCTH
MIPOU3BOACTBEHHOMN
ACATCIIBHOCTH Ponp opranmdeckoil XuMuUM B PEHICHUH MPOOJIEM SHEPreTHUYECKOW O€30MacHOCTH, B Pa3BUTUU
1€JI0BCKA MEIUIIMHBI, CO3/IaHUH HOBBIX MAaTEPUAIOB, HOBBIX MCTOUYHHUKOB SHEPTUH (AIbTEPHATHBHBIC HCTOUYHUKH

sHepruu). OnacHOCTh BO3JCHCTBUS HA AKUBbIE OPraHU3Mbl OPraHUYECKHUX BEIIECTB OT/EIbHBIX KIACCOB

(yrneBomopopl, CHUPTHI, (HEHOIBI, XJIOPOPraHUYECKHE IMPOU3BOJIHBIC, ANBJICTHIIBI U JApP.), CMBICT

IIOKAa3aTelsl MPEIEIbHO T0IyCTUMON KOHIICHTPALUH

JlaGopaTopHble 3aHATHSA

JlaboparopHas paboTa: “UnenTudukanys opraHuuYeCKUX COSAMHEHUN OT/ICIbHBIX KJIacCOB”™

WNnentuduxanus opraHMuecKUX COEIMHEHUHN OT/IENbHBIX KJIAcCOB (Ha MpUMepe ajlbAETUA0B, Kpaxmana,

YKCYCHOM KHCIOTBI, OEITKOB U T.I1.) C UCTIOJIb30BAaHUEM UX (PU3UKO-XUMHUYECKUX CBOWCTB U XapaKTEPHBIX

KaueCTBEHHBIX peaknuii. JleHatypanus Oenka Tpu HarpeBaHuu. LIBeTHbIe peakuuu OEIKOB.

BO3HUKHOBEHNME aHATUTUYECKOTO CUTHAJa C TOYKH 3PEHHUS XMMUYECKHX MPOLECCOB MPU MPOTEKAHUHU

KauyeCTBEHHOW PeaKI1H, MO3BOJISIIOIIEH ASCHTU(DPUIIMPOBATh MTPEII0KEHHBIE OpraHUUECKHE BellecTBa
KonTtpoibHasn Cr o
patora 3 PYKTypa M CBOKWCTBA OPraHUYECKHUX BEIECTB
Paspean S. Kunernyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIui

OcHoBHOe coep:kaHue OK 01

OK 02

Teoperuyeckoe o0yueHue

16




CxopocTh
XUMHUYECKHUX
peaKkIui.
XuMu4eckoe
paBHOBeCHE

CkopocTh peakiuuu, €€ 3aBUCHMOCTh OT Pa3iIMyYHbIX (DAaKTOPOB: MPUPOJIbI PEarupyrolux BEIIECTB,
KOHIIEHTPAlUH PEarupyrolux BELIECTB, TEMIEPATypbl W IUIOIIAJA PEAKIMOHHOM MOBEPXHOCTH.
TemoBbie 3¢ (HEKThl XUMUYECKUX peakuil. DK30- U SHIOTEPMHUUECKHE, PEaKIIH.

O6parumocth peakuuid. XUMHUYECKOE PaBHOBECHE M €ro CMENICHUE I0J] JEHCTBUEM pPAa3IUUHBIX
(bakTOpoB (KOHIEHTpALIMs PEareHTOB UM MPOIYKTOB peaKlMy, 1aBjeHUe, TeMIIepaTypa) A CO3JaHus
ONTHUMAJIBHBIX YCIOBUU MPOTEKaHUs XUMHUYeCKUX rpoueccoB. [Ipunnun Jle [larense

IIK 11.1

HpaRTn'{ecmle 3aHATHUSA

Pemienne npakTHKO-OPMEHTUPOBAHHBIX 33JaHUM Ha aHaiau3 (AKTOPOB, BIUSIOIIMX HA HM3MEHEHUE
CKOPOCTH XMMHUYECKON PEaKIMH, B T.4. C HO3ULUI SKOJIOIMYECKH LIEIeCO00Pa3HOro MOBEACHUS B ObITY U
TPYZOBOH AESITEIBHOCTH B LEJAX COXPAHEHUS CBOETO 370POBbs U OKPYIKAIOLIEH IPUPOIHON CPEBI.
Pemienne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMeHeHwe npuHuuna Jle-lllatense mis
HAXOXXJECHUs HAIPaBJICHHUsI CMELICHHUS PpaBHOBECUS XUMMUYECKOW peakiuu M aHauu3 (axkTopos,
BIIMSIOIIMX HA CMELICHUE XUMUYECKOT0 PaBHOBECUS

OK 01
OK 02
NK 11.1

Pa3znea 6.

PacrBOpbI

Tema 6.1.
Ilousarue o
pacTtBopax

OcHoBHOE€ coacpkaHnue

Teopernueckoe o0yuenune

PactBopenne kak ¢usuko-xumuueckuil npouecc. PactBopbl. CrocoObl MPUTOTOBIEHHS PacTBOPOB.
PactBopumocTs. MaccoBast 107151 pacTBOpeHHOT0 BeriecTBa. CMBICH MOKa3aTels NpeesibHO JOITyCTUMON
KOHIIEHTPALMH U €r0 UCIIOJIb30BaHHUE B OLIEHKE 3KOJIOrMYeCKOr 6€30MacHOCTH.

[TpaBusia 3KOJIOTMYECKU L€1€CO00pPa3HOro IMOBEACHHUS B OBITY M TPYAOBOH NEATENbHOCTH B IENAX
COXPAHEHHUs CBOETO 3/I0POBbS U OKPYXKaroLleW NMPUPOAHON CPEIbl; ONMACHOCTh BO3JEHCTBUS HA >KUBBIC
OpraHU3Mbl OIPEJIEIICHHBIX BEIIECTB.

Pemenue npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUN Ha PacTBOPHI, UCIIOJIb3yeMbIE B OBITOBOM U
IIPOU3BOJICTBEHHON JIESATEIHOCTH YeJIOBEKa

OK 01
OK 02
OK 07
MK 11.1

OcHoBHOe coaep:xaHue

JlabopaTopHble 3aHATHS

OK 01
OK 02
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Tema 6.2. JlaGopaTtopHas pabota «I[IpuroroBiaeHue pacTBOPOB». OK 04
UccnenoBanue [IpuroroBieHue pacTBOPOB 3alaHHON (MaccoBOi, %) KOHIIEHTpALMH (C MPAKTHUKO-OPUEHTUPOBAHHBIMU 5 K 11.1
CBOICTB pacTBOPOB |BOIIPOCAMH) U OIIPEICTICHUE CPEJIbl BOJHBIX PACTBOPOB.

Pemienue 3agad Ha TPUTOTOBJICHUE PACTBOPOB
IIpodeccnonabHO-OPUEHTHPOBAHHOE COJepKaHNe (COMepPsKaHUue IPUKJIATHOTO MOIYJIs1)
Pa3zpen 7. Xumusi B ObITY M IPOM3BOJICTBEHHOM 1eSITEJIbHOCTH YeJI0OBEKA 8 OK 01

OK 02

XuMmus B ObiTy 1 |OCHOBHOE coJepKaHue 8 OK 04
MIPOU3BOCTBEHHOMN OK 07
ESTENbHOCTH Teoperuueckoe o0yueHue 2 MK 11.1
Hejosexa Hogeiimme 1oCTHKEHUST XUMUYECKONH HAyKW U XUMUYECKOW TEXHOJOTHUHU. POl XUMUU B 00eCIICUeHUU

9KOJIOTHUECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MaCHOCTH, Pa3BUTHH MeAULIUHEL. [IpaBuia noucka u 5

aHaIM3a XUMHUYECKOM WHGOpMAIMM W3 PA3JIUYHBIX HMCTOYHUKOB (HaydyHas © ydeOHO-HaydHas

JTuTepaTypa, CpeAcTBa MaccoBoii nHpopmanuu, cetb HTepHeT)

IlpakTH4YecKkue 3aHATHSA

[Towick M aHAJM3 KEWCOB O MPUMEHEHHWH XUMHUYECKHX BEIICCTB U TEXHOJIOTHHA C y4eTOM OymyIien

npoecCHOHANPHOM ~ NEATENbHOCTH IO  TeMaM:  BaKHEHIIMEe  CTPOUTETbHBbIE  MaTepHabl,

KOHCTPYKIIMOHHBIE ~MaTepuajbl, KpacKh, CTEKJIO, KepaMHKa, MaTepualbl s JJICKTPOHUKH,

HaHOMaTepHallbl, TEKCTWJIbHbIE BOJIOKHA, HWCTOYHHUKH DSHEPrHUHM, OPraHWYECKHUE U MHUHEpaIbHbIC 6

yA0OpeHUs, JICKaPCTBEHHBIC BEIIECTBA, OBITOBAST XUMHUSI.

3ammuta: [IpencraBneHue pe3yiabTaToB pelIieHHs] KeHCOoB B (opMe MUHHU-IOKIAna C Mpe3eHTaluen

IIpomeskyTouHAs aTTecTALMSA MO AMCUUIIMHE (AU PepeHuupPOBAHHBIN 3a4eT)

Bcero 72
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3. YCJOBMUSI PEAJIM3AIIAU ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHON
JAUCHUIIJINHBI
3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePHUAJIbHO-TEXHUYECKOMY 00ecreYeHn 0
st peanu3aiiid MPOTPaMMbl  TUCHUIUIMHBI JOJDKHBI OBITH TPETyCMOTPEHBI CIEIYIOIIHE
CIelMaJbHbIE TIOMEIICHUS: YUYECOHBI KaOMHET XUMUU W/ WM YIeOHOW XMMUYECKOH JIabopaTopuu.

ObopynoBanue y4eOHOro KadbuHeTa:

MynbTUMEINIHHBIN KOMIUIEKC. KOMIIBIOTEp UMEET AOCTYI B JICKTPOHHYIO WH()OPMAIIMOHHO-
o0pa3oBaTeNbHy0 Cpely OpraHu3alud, K 3JIEKTPOHHOOMOIMOTEUHBIM CHCTEMaM, BBIXOJI B
r100ankHyI0 ceTh IHTEpPHET, OCHAIICH JTUIEH3MOHHBIM IPOTPAMMHBIM 00€CIIEYCHHUEM.

Pabouee mecTo npenogasarens, paboune Mecta o0ydarommxes (25 MecT), KOMILUIEKT Y4eOHO-
METOJUYECKON JOKYMEHTAI[UU, HAO0OphI IMAPOCTEPKHEBBIX MOJIEKYJ, MOJCTH KPHUCTAJUTMYECKUX
pEIIeTOK, KOJUIEKI[UM TMPOCTHIX M CIOKHBIX BEHIECTB; KOJUIEKIIMM TOPHBIX MOPOJ U MHUHEPAJIOB;
WHTEPAKTUBHBIC TTOCOOUS; TAOIUIIBI IEMOHCTPAIIUOHHEIE.

3.2. UnpopmannoHHoe obecnedeHne peajn3alui NporpaMmMbl

OcHOBHBIE NEYATHBIE U31AHUSA

1. Aupunorenona, M. B. Xumus: y4eOHUK U IPAKTHKYM JUISI CPEIHETO MPO(HEeCCHOHATBLHOTO
obpazoBanus / 1. B. Audunorenora, A. B. badkos, B. A. IlonkoB. — 2-¢ u3a., UCIp. U JOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

2. Kypun, A. A. Xumus: 10-11 kmaccel: 6a30BbIi ypoBeHb : yueOHUK / A. A. Kypun. — 3-¢
u3q. — Mocksa : IlpocBemenune, 2022. — 178 ¢. — ISBN 978-5-09-101654-3. — Texkcr :
ANEKTPOHHBIN // DNEeKTpOHHBIHN pecypc 1udpoBoit odpazoBarensHoil cpeasl CIIO PROFob6pa3zoBanue
: [caitir]. — URL: https://profspo.ru/books/132375 (nmara oOpamenus: 30.08.2023). — Pexum
JIOCTYIIA: /17151 aBTOPU3UD. TOJIb30BaTeNeH

3.T'abpuensn, O. C. Xumus. 10 xiracc: 6a30Bbiii ypoBeHb : yueOHuk / O. C. 'abpuensa. — 10-
e u3n. — Mocksa : IIpocBemenue, 2022. — 194 ¢. — ISBN 978-5-09-101657-4. — TekcT :
AJIEKTPOHHBIHN // DIEKTPOHHBIN pecypc MudpoBoii oopazoBarensHoii cpenbl CITIO PROFobpa3oBanue
. [caiit]. — URL: https://profspo.ru/books/132368 (mata obpamenus: 30.08.2023). — Pexum
JIOCTYTIA: JIIsl aBTOPU3UP. TIOJIh30BaTENeH

4.Tabpuenss, O. C. Xumus: 11 xnacc: 6a30Bblii ypoBeHs : yuebHuk / O. C. 'abpuensH. — 9-
e ma. — Mocksa : [Ipocsemenune, 2022. — 226 ¢. — ISBN 978-5-09-101658-1. — Teker :
3JIEKTPOHHBIN // DAEKTPOHHBIN pecypc 1udpoBoit odpazoBatensHol cpeasl CITIO PROFoOpa3oBanue
: [caiiT]. — URL: https://profspo.ru/books/132376 (mara ob6pamenus: 30.08.2023). — Pexum
Joctyna: s aBTopusup. nons3osareneiiKysnenosa H. E., JIEskun A. H., lHlatanos M. A.

5.lleronuxuna, H. A. Ob6mas xumusa: yuebnuk ans CIIO / H. A. lleronuxuna, JI. B.
Munaesckas. — Canxrt-IletepOypr: Jlans, 2021. — 164 c.

6. Huxonbckuit, A. b. Xumust: y4eOHHK M MPAKTUKYM JUIsI CPETHETO MPO(heCcCHOHAILHOTO
obpazoBanus / A. b. Hukoneckuii, A. B. CyBopoB. — 2-e u3j., nepepab. u gon. — Mocksa:
W3narenscrBo FOpaiit, 2022. — 507 c.

7. Xumust: yaeOHUK Ui cpeHero npodeccuonansHoro oopazoBanus / 0. A. Jlebenes, I'. H.
danees, A. M. T'ony6es, B. H. [llanosan; o oomeit pexakmueii I'. H. daneeBa. — 2-¢ u3sm., nepepad.
u gon. — Mocksa: U3narensctBo HOpaiit, 2022. — 431 c.

JlonoJTHUTeIbHbIe HCTOYHUKHU

1. Xwummsa. 10 xnacc. YrinyOnéunsiii yposenb : yueOHuk/ B.B. Epemun, H.E. Ky3pmenko,
B.N. Tepennn, A.A. [Ipo3nos, B.B. Jlyaun; moxa pen. B.B. Jlyauna. — M.: TIpoceemenue, 2022. — 446,
[2] c.: um.

2. Xwumms. 11 kmace. Yrmyonéunsiii ypoBens : yueOnuk/ B.B. Epemun, H.E. Ky3pmeHko,
A.A. lpo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.: Ilpocsenienue, 2022. — 478, [2] c.: ui.

3. Xwumws. YrayOneHHsiit ypoBeHb. 10—11 kmaccsr: pabouas nporpamma k tuann Y MK B.B.
Jlynuna: y4eOHO-METOIUIECKOe nocobue / B.B. Epemun,
A.A. lpo3nos, U.B. Epemuna, 3.10. Kepumos. — M.: JIpoda, 2017. — 324, [1] c.
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4. Meroauueckoe mocobue k yueOnumky B. B. Epemwna, H. E. Ky3smenko,
B.U. Tepenuna, A. A. [lpo3noBa u ap. «Xumus. YriayOneHHslid ypoBenby». 10 kinacc / B. B. Epemun,
AA. Hpo310B, 1.B. Epemuna, B. n. MaxoHuHa,
0. 10. Cumonoga, 3.10. Kepumos. — M.: [Ipoda, 2018. — 339 c. : un.

5. Meroanueckoe mocodbue k yueonnky B. B. Epemuna, H. E. Ky3pmenko, A. A. Jlpo3aoBa
u np. «Xumus. YrioyOnennslid ypoenb». 11 xmacc / B. B. Epemun, A.A. /Ipo3nos, 1.B. Epemuna,
H.B. Bonkosa, H.B. ®upcrora, 3.10. Kepumor. — M.: JIpoda, 2018. — 423 c. : wi.

6. Tycesa, E. B. Xumus mansa CIIO: yue6HO-MeToanyeckoe nocobue / E. B. I'yceBa, M. P.
3uranmuna, [. . Kyaukosa. — Kazans: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-2792-4. —
Tekct:  snektpoHHbsld //  Jlamp :  2nekTpoHHO-OmMOmmorewnas  cucrema. —  URL:
https://e.lanbook.com/book/196096 (nara obpamenus: 14.10.2022). — Pexum goctyna: ajis aBTOpHU3.
I10JIb30BAaTENIECH.

7. UYepnukona, H. 0. Xumus B 1ocTynHoM u3noxxeHuu: yueoHoe mocooue st cro / H. 1O.
UYepuukoBa. — 2-¢ usg., crep. — Cankr-Ilerepoypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-8114-
9500-9. — Tekcr: onektpoHHbIM // JlaHb: »neKTpoHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/195532 (nata obpamenus: 14.10.2022). — Pexxum gocTyma: Jis aBTOPU3.
M0JIb30BaTENEH.

8. IlleBnuusina, JI. B. Xumus: yuebnoe nocodbue / JI. B. llleBuunpa, A. . AnapaeB. —
HoBocubupck: HI'TY, 2017. — 92 c¢. — ISBN 978-5-7782-3345-4. — TekcT: anekTpoHHbIl // JIaHb:
IeKTPOHHO-O0MOMoTeunas cucrema. — URL: https://e.lanbook.com/book/118505 (mara obpamnieHwus:
14.10.2022). — PexuM JOCTYyIIA: IJIs aBTOPHU3. TOJIb30BaTEIIEH.

9. baunos, JI. H. Xumus: yueonuk mns CIIO / JI. H. baunos, U. JI. [lepdpunosa, T. B.
CoxkonoBa. — 2-e u3f., crep. — Cankr-IletepOypr: Jlanb, 2021. — 260 c. — ISBN 978-5-8114-7904-
7. — Tekcr: onextponublii // Jlamb: snekrpoHHO-OMOnMoTeyHass cuctema. — URL:
https://e.lanbook.com/book/167183 (mara obpamenus: 14.10.2022). — Pexum gocTyna: 1jis aBTOPHU3.
II0JIB30BATENEH.

10. I'abpuensu, O. C., JlpicoBa, I'. I'. Xumus: KHUTA I TpenoaaBatelisa: y4deO.-MeTo.
nmocooue. — M. Akanemust, 2012. - 332 c.

11. Yepuukora H. 1O., Memepsixoa E. B. Pemraem 3amaun mo XMMHUU CaMOCTOSITEIBHO:
yuebnoe nocooue / H. FO. Uepnukona, E. B. Memepskoa — Cankr-IlerepOypr: Jlans, 2022. — 328
c.

12. Pe3nukoB B. A. COOpHUK YHmpaXHEHHWH M 3a7ad MO0 OPraHWYECKOH XUMHHU: ydeOHOe
nocobue / B.A. PesnukoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.

13. Kanycrtuna A. A., Xampuenko U. I'., JIubanor B. B. O0mas u HeopraHu4eckass XuMHUsl.
[Tpaktukym / A. A. Kamyctuna, W. I'. Xanpuenko, B.B. JIu6anoB — Cankr-IletepOypr: Jlans, 2020.
—152c.

14. Ta6puensu O.C. Xumus: yuel. s ctya. npod. yueb. 3apenenuii / O.C. I'abpuensn, U.T'.
OctpoymoB. — M., 2016.- 256 c.

15. Tabpuensn O.C. Xumus g npodeccuil ¥ cnenuaabHOCTeH TEXHHUUECKOTo MpOoQuIIs:
y4eOHMK IJIs1 CTYI. yupexaeHuit cpe. nmpod. oopazosanus / O.C. I'adpuensn, U.I'. OctpoymoB. — 4-
e u3f., crep. — M. : U3natenbckuil neHTp «Akagemus», 2017. — 272 c.

HNHuTepHeT-pecypcsl

1. hvsh.ru — Xypran «Xumus B IIKOJIE».

2. https://postnauka.ru/themes/chemistry — nekmum mo xummm Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-nmonynsipHblii TPOEKT «DJieMeHThl OosblIoN Hayku» ((pusuka, XUMHs, MaTeMaTHKa,
aCTPOHOMMS, HAYKH O KU3HH, HaykH 0 3emiie). HoBocTH HayKH, KHUTH, HAYYHO-TIONYJISIPHBIE CTAaThH,
JICKIMH, SHITUKIIONE/ TN,

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

Caiit HayuHO-ionyJisipHOTO )KypHana «llorennumany. XKypuan nzgaércs ¢ 2005 r., ¢ 2011 r. —
pazznen «XuMus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT HayYHO-TTOMYJISIPHOTO KypHala « XUMHUs U ku3Hb». JXKypHan uznaércs ¢ 1965 r.
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785

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

OTKpbITas 37eKTpOHHAs OMOIMOTeKa XUMU4eckoro nopraia «Chemnet», cogepkut yueOHbIe
1 nH(OPMAITMOHHBIC MaTEepUaIbl JUIs IIKOJBHUKOB M yuuTele. B Helt MOKHO HaWTH y4eOHUKH T10
o0mIeil 1 HEOPraHUYECKOW XMMUU, OPTaHMYECKON XUMHUH, MyJIbTHMEIMaMaTeprabl, a TAKKE 3a/1a4u
XUMHUYECKHUX OJUMIINA/ C PEUICHUSIMHU, 3a/1a4l BCTYIUTEIbHBIX 9K3aMEHOB I a0UTYPHUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmanmonnsie MaTepuanbl 00 oaumnuagax: MOCKOBCKOW ropoackoi, Beepoccuiickoi,
MenaeneeBckoi, MexayHnaponnoi. IIpuBeneHbl 3amaun TEOPETUYECKHX M AKCIIEPUMEHTAIBHBIX
TYypOB, MOAPOOHBIC PEIICHUS, CIUCKU U (hoTorpaduu modeauTene.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema IHUCTAaHIIMOHHOTO OOYy4YeHUS, HAlpaBJICHHAs B MEPBYIO Ouepe/lb Ha MOATOTOBKY K
OJIUMIIMA/IaM BCEX YPOBHEH — OT MIKOJIBHBIX 10 MexayHapoaHoil. CalT COIEpKUT OTPOMHOE
KOJIMYECTBO 33J]1a4, CIPyNIIMPOBAaHHBIX Kak MO TeMaM, Tak M Mo osumnuaaam. Ilo BceM OCHOBHBIM
pazzenaM XUMUH MPUBEAEH TEOPETUICCKUI MaTeprall U pa300paHbl PEIICHHS TUTTOBBIX 3a7ad.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

IMopran mo HanoTexHoiorusMm. OCHOBHasE Ledb — pa3BUTHE OOpa3oBaHHs B 0OJacTu
HAaHOTEXHOJIOTUN U MTOATOTOBKA K MHTEPHET-OJIMMITMA/IE 10 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBouynas wuHpoOpmanus O XUMHUYECKHX OJJIEMEHTaX U HMX CBOMCTBax (Ha
AHTJIMICKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)

PyccKOS3BIUHBIN CalT O CBOMCTBAX XMMUYECKUX JJIEMEHTOB.

11.  http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexommepueckuit  caliT ~ OHJaiH-0Opa30BaHUs,  COJACPKHUT  MHOTO  HHTEPECHBIX
00pa30BaTeNbHbIX KypCOB U BUICOJIEKINHN TS IIKOJIBHUKOB, CTYJICHTOB U yuuTeneil. ECTh HecKoiIbKo
KYPCOB T10 XUMHUH.

12. http://gotourl.ru/4800 (https://www.cas.org/)

CaiitT Chemical Abstract Service — camblif aBTOPUTETHBII B MUPE XUMHUH WH(OPMAITHOHHBIH
UHTEpHET-pecypc (CalT MIaTHBIN).

13.  http://www.organic-chemistry.org/

[TopTan nmo opraHMYecKO XMMHUU Ha aHTJIMICKOM SI3bIKE.

14. http://www.xumuk.ru

CaiiT 0 XUMHUU: KJTacCUYecKue yueOHUKH, CIIPAaBOYHUKHU, SHIUKIIOTIEIUH, TOMCK OPTaHUYECKHIX
Y HEOPTraHWYECKHUX PEAKLUN, COCTABICHUE YPABHEHHUI pEaKIHil.

15.  http://orgchemlab.com/

CaiiT, NOCBAIEHHBIA PAKTHUECKON paboTe B 1abopaTopuun

DJIEKTPOHHO-0MO0/IMOTEeYHasl CUCTeMa:

JlocTyn aBTOpU3MPOBAHHBIX MOJIb30BaTeNel yepe3 HTepHeT

«3BC IPRbooks», OO0 «Ai# [Tu Op Menua»

OBbC «32nexrponHas 6ubnuoreka TexHuueckoro By3ayn, OO0 «Ilonurexpecype»
OBC «Jlaapy, OO0 «M3natenscTBo Jlanby

«3BC elibrary», OO0 «PYH3b»

DBC «IOPAUT»

3BC «Book.ruy
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4. KOHTPOJIb 1 OHEHKA PE3YJ/JIbTATOB OCBOEHUSI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHbI

KoHTponb u oleHka pe3yiabTaToB 0OyueHUs! OCYIIECTBIISIETCS IPENoAaBaTesieM B IpoLecce

NPOBEICHUS NMPAKTUUYECKUX 3aHATUN U J1aOOPaTOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOJIHEHHS
0o0yyarolyUMuUCs HMHIUBUIYaJIbHBIX 3aJaHUN, IMPOEKTOB, HCCIeNOBaHUN. Pe3ynbTarel 00yueHMs
OTIPENIeNIAIOT, YTO OOYyYaroIuecs JOJDKHBI 3HATh, MOHMMATh M JIEMOHCTPUPOBATH 1O 3aBEPILICHUH
U3Yy4YEeHUs TUCLUIIIUHBL.

His popmupoBaHUsi, KOHTPOJISE U OICHKH PE3YyJIbTATOB OCBOCHUS YYEOHOW IHCIIUTUIMHBI

HCITOJIB3YETCSl CUCTEMa OIEHOYHBIX MEPOINPUATHH, MPEACTABIAIOMAs COO0N KOMILIEKC YYeOHBIX
MEPONPHSITHIA, COTIIACOBAHHBIX C pe3yibTaTamMu 00ydeHus u chopmyaupoBaHHBIX ¢ yueTtom OPI'OC
COOQO (npenmetnsie pe3yapTaThl no qucuuminie) u PI'OC CIIO.

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTar 00y4enus Tuner Oueﬂoqﬂf X
MeponpusiTHii
| | OcHoBHOE coep:xkaHue
L Pa3nes 1. OcHoBBI Popmy.poBars,
0a3oBble MOHATHS U
CTPOEHHUS BellecTBA
3aKOHbI XUMUH
1.1 |OKO01 CrpoeHue aToMOB Cocransate xumuueckue |l. Tect «CtpoeHne aToMoB
XUMHUYECKHX JJIEMEHTOB |(DOPMYIIBI COSMHCHUN B |XUMHUYECKUX IJICMCHTOB U
U IIPUPOJA XUMUYECKOH |COOTBETCTBHH CO IPUPOJIa XUMUUYECKOM CBSI3N.
CBSI3U CTENIEHBIO OKUCIICHUS 2. 3amaun Ha COCTaBJICHUE
XUMHYECKHX DJIEMEHTOB, |XUMHUYECKUX QOpMYI
KCXO0J1S U3 BaJICHTHOCTH U |IBYXaTOMHBIX COETUHEHUM
ANEKTPOOTPHUIATETLHOCTU |(OKCUIOB, CYJIb(HI0B, TUAPUIOB
U T.1L.).
3. 3aianus Ha UCTIOJIb30BAHHUE
XUMUYECKON CUMBOJIMKU U
Ha3BaHUU COCTUHEHUH 110
HOMEHKJIATyPe MEXTyHapOIHOTO
COI03a TEOPETUYECKOU U
MPUKIIATHON XUMHH U
TPUBHAIIbHBIX HA3BaHUU IS
COCTaBJICHUS] XUMHUYECKUX
(hopMyI1 TBYXaTOMHBIX
COeMHEeHUH (OKCHIOB,
CyJb(UI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTaHUYECKUX
COCIMHEHHH OTIENbHBIX KJIACCOB
1.2 | OK 01 Ilepnonnueckuii 3aKoH 1| XapakTepu30BaTh 1. Tect «Mertannuueckue /
OK 02 |rabmuma JI.U. XUMHYECKHE DJICMEHTHI B |HEMETAJNTNYECKUE CBOUCTBA,
Menneneena COOTBETCTBUU C UX 3JEKTPOOTPULATENBHOCTD U
TOJIO’KEHUEM B CPOJICTBO K AJIEKTPOHY
MEePUOINYECKON CUCTEME |XUMHUYECKUX DJIEMEHTOB B
XUMUYECKHUX DJIEMEHTOB  |COOTBETCTBHUE C UX DJIEKTPOHHBIM
J.1. Menneneesa CTPOECHHUEM M IIOJIOKEHUEM B
MIEPUOIUYECKON CHCTEME
XUMHYECKUX d1eMeHTOoB JI. 1.
MenneneenBay.
2. IlpakTyeckue 3a1aHus Ha
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OK/IIK

Moayas/Paznen/Tema

PesyabraTr 00yyeHus

THnbl OLEHOYHBIX
MepOonpUATHH

YCTaAHOBJICHUE CBSI3U MEXTY
CTPOCHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB M IEPUOANYECKUM
H3MCHEHHEM CBOMCTB
XHMHYCSCKHX 3JIEMEHTOB M UX
COCIUHCHHI B COOTBETCTBUHU C
nonoxxenueM [lepuoanueckoit
CHCTEME.

3. [IpakTUKO-OpHUEHTUPOBAHHBIC
TEOPETUUECKHE 3aJaHusI Ha
XapaKTepU3aALNI0 XUMUYECKUX
3JEMEHTOB: «MeTanyeckue /
HeMeTaJlJINYeCKHUE CBOMCTBA,
3JIEKTPOOTPHUIIATEIHLHOCTD U
CPOJICTBO K DJIEKTPOHY
XHMHYECKHX 3JIEMEHTOB B
COOTBETCTBHUE C MX AJIEKTPOHHBIM
CTPOCHUEM U MOJIOKEHUEM B
IIEPUOINYECKON CUCTEME
XHMHYECKHX IJIEMEHTOB

.. MenneneeBa

Pa3gen 2. XuMmnueckue
peakuuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeaKkuuid

KonTpoJsbHas padora
«CTpoeHnue BenecTsa u
XHMHYECKHEe PeaKIun»

2.1

OK 01
OK 04

Tunel XUMHUECKUX
peaKkuuit

CoCTaBJIsTh peakiuu
COCIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelIeHHS,
OKHCIIUTENBHO-
BOCCTAHOBUTEILHEIC
peakiuu

1. 3agaun Ha cocTaBIIEHHE
YpPaBHEHUU pEaKIUM:

— COEJIMHEHM S, 3aMEIICHNS,
pasnoxeHusi, o0OMeHa,

— OKHCJIMTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIH C
HCIIOJIb30BAaHUEM METO/a
3JIEKTPOHHOTO OajaHca.

2. 3agauM Ha pacyeT MaccChl
BEIIECTBA WK 00BEMA

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIH 00bEMY
OJIHOTO U3 YYaCTBYIOLIUX B
pEakuu BEIIECTB; PACYETHI
Macchl (00bEéMa, KOJIMYECTBA
BEIIECTBA) IPOJYKTOB peaKiuy,
€CJIM OJTHO M3 BEIIECTB UMEET
MIPUMECH

2.2

DNEKTPONUTHYECKAS
JYICCOIIMAIIMS U MOHHBIN
o0MeH

CocCTaBJIsITh ypaBHCHHS
XUMHUYCCKUX peaKHI/II/I
HOHHOI'0 0OMeHa ¢
y4acTHEM
HEOPTraHUYECKUX BEIICCTB

1. 3amanus Ha cocTaBlIEHHUE
MOJICKYJISIPHBIX 1 HOHHBIX
peaKkiuii C y4aCTHEM KHUCIIOT,
OCHOBAHMI U COJICH,
YCTaHOBJICHUE U3MEHEHHUS
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OK/IIK

Moayas/Paznen/Tema

PesyabraTr 00yyeHus

THnbl OLEHOYHBIX
MepOonpUATHH

KHCIIOTHOCTH CPEIbI
2. JlaboparopHas pabota "Tumsl
XUMHYECKUX peakiui'

Paznen 3. Ctpoenue u
CBOMCTBA
HEOPraHuYecKHX
BellleCcTB

HccaenoBarsb cTpoeHuUE U
CBOMCTBA
HEOpPraHu4YecKHuX
BeIlleCTB

KonTpoabHasi padora
«CBoiicTBa HEOPraHUYECKHX
BelleCcTB)

3.1

OK 01
IIK 11.1

Knaccudukanus,
HOMEHKJIATypa U
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYECKUe
BEIIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIIECTB UCXO/IS U3 UX
XUMHUYECKON (GOPMYIIbI HITH
COCTaBJICHHE XUMHUYECKON
(hopMyJTBI ICXOIS U3 Ha3BaHUS
BEIIECTBA 10 MEXKYHAPOTHOM
WJIN TPUBUAIBHOU
HOMEHKJIaType».

2. 3agauyn Ha pacyeT MacCOBOM
710JIA (MacChl) XUMHUYECKOTO
3JIeMEHTa (COeAMHEHHUS) B
MOJIEKyJIe (CMecH).

3. [IpakTuyeckue 3a1aHus 1Mo
KJIacCU(pUKaIlMu, HOMEHKJIAType U
XUMHYECKHM (hopmyam
HEOPraHUYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONpeAeIeHuE XUMHYECKON
aKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BHUIa XUMHUECKON
CBSI3M U TUTIA KPUCTAJUTUYECKOM
pemeTKu

3.2

OK 01
OK 02
K 11.1

Du3nKO-XUMHYECKIE
CBOMCTBa
HEOPraHUYECKUX
BEIIIECTB

VYcranaBauBarth
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOCHUSI aTOMOB H
MOJIEKYJI, & TAK)KE TUIIa
KPHUCTAJUTNYECKOMN
peueTku

1. Tect «OcobenHoctu
XMMHUYECKHUX CBOMCTB OKCUOB,
KHCJIOT, OCHOBaHUH, aM(pOTEPHBIX
TUIPOKCHUIOB U COJIEW».

2. 3ajaHus Ha COCTaBJIEHUE
YPABHEHUN XUMUYECKUX PEAKIUN
C Y4acTHEM IPOCTHIX U CI0KHBIX
HEOPraHNMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEPHBIX JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUU M aM()OTEPHBIX
THIPOKCHUI0B, HEOPTaHUYECKHUX
CoJIEH, XapaKTEpU3YIOLIUX UX
CBOIMCTBA U CIIOCOOBI TIOJTYUYEHUSI.
3. IIpakTHKO-OpHUEHTHPOBAHHBIE
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrar 00y4eHnusi N
MeponpusTHI
TEOpETUYECKHE 3a/laHus Ha
CBOMCTBA U IIOJIy4YEHUE
HEOPraHUYECKUX BEILECTB
3.3 | OK 01 Nnentudukanus Hccnenosath 1. IIpakTUKO-OpPUEHTUPOBAHHBIE
OK 02 |HeopraHMYecKHUX Ka4eCTBCHHBIC PEAKIMM  |3aaHMs 10 COCTaBJICHUIO
OK 04 |BemectB HEOPraHWYECKUX BEUIECTB |XMMHUYECKUX PEAKIIUNA C y4aCTHUEM
HEOPraHUYECKHUX BEIECTB,
UCIIONIB3YEMBIX ISl KX
UICHTH(PUKAIIY.
2.JIaboparopnas paboTa:
“Unentuduxarms
HEOPraHUYECKUX BEIIECTB’

4 Pasnen 4. Ctpoenne u |UcciaenoBatb crpoenue u|KonrpoJsbHas padora
CBONCTBA cBolicTBa oprannyeckux («CTpoeHue U CBOMCTBA
OpPraHMYecKux BellleCTB OPraHMYecKuX BellecTB»
BeleCTB

41 | OK 01 Knaccudukanus, Knaccudunuposars 1. 3aganus Ha cocTaBlIEeHHE
I[IK 11.1 |cTpoenue u OpPraHNYECKHE BEIIECTBA B |[HA3BaHUN OPraHUYECKUX
HOMEHKJIAaTypa COOTBETCTBHUH C UX COEMHEHUI 10 TPUBUATIHLHON WIIH
OpPTraHWYECKUX BEIIECTB |CTPOCHHUEM MEXTYHApOHOU
CUCTEeMaTUYECKON HOMEHKIIAType.
2. 3amaHus Ha COCTaBJICHUE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyJI
OpPraHUYECKUX BEIECTB
OTJIETTbHBIX KJIACCOB.
3. 3aaum Ha onpeaeneHue
npocreimen Gopmybt
OpraHUYECKON MOJIEKYJIbI, HCXOAs
13 DJIEMEHTHOTO cocTana (B %)
4.2 | OKO01 CBoiicTBa OpraHU4eCKuX | Y cTaHaBIUBaTh 1. 3aganus Ha cocTaBlIEeHHE
OK 02 |coenuneHU 3aBUCUMOCTH (DPU3HKO- YpaBHEHUN XUMHUYECKUX PEaKIUi
OK 04 XUMHYECKHUX CBOWCTB C Y4aCTHEM OPraHUYECKUX
IK 11.1 OPraHWYECKHUX BEIIECTB OT |BEMIECTB HA OCHOBAHUH HUX

CTPOCHUA MOJICKYJI

COCTaBa U CTPOCHHUS.
2. 3ajaHus Ha COCTaBJIEHHE
YPaBHEHUN XUMUYECKUX PEAKIUH,
WJUTIOCTPUPYIOLIUX XUMHUECKHE
CBOICTBA C y4€TOM MEXaHU3MOB
MIPOTEKAHUS TAHHBIX PEAKINHA 1
TE€HETUYECKOM CBSI3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.

3. PacueTrHsble 3a1a4u Mo
YPaBHEHUSIM PEAKIIM C ydacTHeM
OpPraHMYECKUX BEIIECTB.

4. JlaboparopHas paboTa
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrar 00y4eHnusi N
MeponpusiTHH
“IIpeBpallieHUs OPraHUYECKUX
BELIECTB [IPX HArpeBaHUU"
43 | OK 01 Nnentudukanus Hccnenosath 1.ITpakTUKO-OpUEHTUPOBAHHBIE
OK 02 |opraHu4eckux BELIECTB, |KAUECTBEHHBIC PEAKIIUN  |33JaHUS 10 COCTABICHUIO
OK 04 |ux 3HayeHue u OpraHUYeCKHUX XUMHYECKUX PEAKIUU C ydacTUEM
[IK 11.1 |mpumeHeHHE B OBITOBOM |COEIMHEHUMN OTAENIBHBIX |OPraHUYECKUX BEILECTB, B T.4U.
U IPOU3BOJICTBEHHONH  [KJIaccOB UCIIOJIb3YEMBIX Ul UX
JESTEIbHOCTH YEJI0OBEKA UACHTU(UKAINY B OBITY U
IPOMBIIIIJIEHHOCTH.
2.JIaboparopnas pabota:
“UnenTuduKanus opraHndecKux
COEIMHEHUH OTAEIBHBIX KJIaccoB”
5 Paznean 5. XapakTepu3oBaTh
Kunernueckue u BJHSIHUE PA3JINYHBIX
TepMoOAUHAMHYECKHe |(PaKTOPOB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHHUS XMMHYECKHX PeaKIuii
XHMHYECKHX peakuui
5 |OKO01 CKopoCTh XMMHUECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakumii. XuMHYECKOE |BIMSHME KOHLIEHTPALMK  |TEOPETHUYECKHUE 3a/laHus Ha
I[IK 11.1 |paBHOBecue pearvpyorx BEeIIeCTB U |aHAIU3 (PaKTOPOB, BIUAIOIIUX HA
TeMIIepaTypbl Ha CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUYECKOI
XUMUYECKUX PEAKLUN peakuuu. [IpakTuko-
XapakTepu3oBaTh OPUEHTUPOBAHHbIC 3a/1aHUS Ha
BIIUSTHUE U3MEHEHUS NpUMeHeHue npuHuumna Jle-
KOHLIEHTpauuu Bemlects, |lllaTenbe 11 HaXOXAECHUS
peaxkuuu cpeasl u HaIlpaBJIEHUs CMEIIEHUS
TEMIIEPATYPbI HA pPaBHOBECHS XMMHUECKON pPEaKIINH
CMEIllEHNEe XUMUYECKOT0 |M aHaiu3 (GaKTOPOB, BIUSIOMINX
paBHOBECHS Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS
6 HccnenoBarb nCTHHHBIE
Pasnen 6. PacTBopnl PacTBOPBHI € 32JaHHBIMH
XapaKTepUCTHKAMU
6.1 | OK 01 IlonsaTue o pactBopax  |Pasnuuyarh HCTHHHBIE 1. 3amaun Ha IPUTOTOBJICHHE
OK 02 pacTBOpHI pacTBOpPOB.
IIK 11.1 2. IIpakTHKO-OpUEHTHPOBAHHbBIE

pacyeTHBIC 3a/TaHUS Ha
JUCIIEPCHBIE CUCTEMBI,
HCIIOIb3yeMBbIE B OBITOBOM U
MIPOU3BOJICTBEHHOM JESATENBHOCTH
YyeJioBeKa
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0€30I1aCHOCTH

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabtar 00yueHus Tumer OUEHOMHBIX
MeponpusTHI
6.2 | OK 01 UccnenoBanue croiictB |MccnenoBats Gusnko- JlaGopaTopHas pabota
OK 04 |pacTtBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPoOB”
K 11.1 HWCTUHHBIX pacTBOPOB
Il | [IpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IePKAHME (CO/IePKAHNE IPUKIIATHOTO MOTYJIs1)
7 Pa3zpen 7. OueHnBaTh NOCJEACTBUSA |3alUTA Keica (¢ yueToM
Xumus B ObITY U OBITOBOI U Oyayuieil npogeccuoHaJIbHOM
MPOU3BOJACTBEHHOMI NMPOU3BOJACTBEHHOM JIesITeJIbHOCTH)
JAesITeJIbHOCTH AesiTeJIbHOCTH Ye10BeKa
yejJoBeKa ¢ MO3MIuH
IKO0JIOTHYECKOM
0e30macHOCTH
OK 01 Xumus B ObITY U OuenuBats nocnencteus | Keiic (¢ yaerom Oymyieit
OK 02 IIPOU3BOJACTBEHHOMN OBITOBOM U npodeccuoHaTbHON
OK 04 |nmesTeNbHOCTH YEJIOBEKA |[IPOU3BOJICTBEHHON JESITEIBHOCTH )
OK 07 NeSITeIbHOCTH YesioBeka ¢ | Bo3aMoxkHbIE TeMbI KEHCOB:
K 11.1 no3unuii sxosornueckonr | 1. Ilorennenue kiumara u

BBICBOOOJK/ICHHE T'a30BbIX
THJIPATOB CO JIHA OKEaHa.

2. Bynymue marepuaiibl 1jis aBua-
, MAIIIMHO- ¥ IPHOOPOCTPOCHHSL.
3. HoBble maTepuaibl ajis
COJIHEYHBIX Oarapei.

4. JlekapcTBa Ha OCHOBE
PacCTUTENBHBIX MPEIapaToB

4.2 ®oH/ OLIEHOYHBIX CPE/ICTB /IJIl MPOBEeHHs MPOMEKYTOUHON aTTeCTAIUN 00yYAOIIUXCSH

N0 JUCHUIINHE «XUMUI»
4.2.1. Cucrema OLICHUBaHUS pe3yJIbTATOB BHIIOJHEHUS 3aJaHUI
OueHuBaHue pe3yJbTAaTOB BBINOJHEHUS 33/laHUN MTPOMEXYTOUHOM aTTECTAllUK OCYLIECTBIISIETCA HA
OCHOBE CJIEAYIOIINX PUHIUIIOB:

® JIOCTOBEPHOCTH OILIEHKH — OLIEHUBAETCs YPOBEHb CPOPMHUPOBAHHOCTH 3HAHUM, yMEHUH,
IPAKTUYECKOTO OIbITa, OOMMX M NPO(ECCHOHATBHBIX KOMIIETEHIUH, MPOJEMOHCTPUPOBAHHBIX
00yYaroIUMUCS B XO/I€ BBITIOJIHEHUS 3a/1aHUS;

® aJEKBATHOCTH OLIEHKU — OLIEHKA BBINIOJHEHUS 3aJaHUI JTOJKHA IPOBOJIUTHLCS B OTHOIIEHNUN
TeX KOMIIETEHIUH, KOTOpble HE0OXOAUMBI A 3((EKTUBHOTO BBINOJHEHUS 33/1aHUS; HAJCKHOCTU
OLICHKM — CHCTEMa OLICHMBaHUS BBINOJHEHUS 3aJaHUN JOJDKHA 00JIafjaThb BBICOKOH CTENEHBIO
YCTOMUMBOCTU MpPH HEOJHOKPATHBIX OLEHKAaX YPOBHA COHOPMHPOBAHHOCTU 3HAHUM, YMEHHH,
MPAKTHUYECKOT0 OMbITa, OOLIUX U TPO(HECCHOHATBHBIX KOMIIETEHINH 00yYaronuXcs;

® KOMIUJIEKCHOCTH OLIEHKH — CHCTeMa OLICHMBAHMSI BHITIOJHEHUS 3aJlaHUM JTOJIKHA MO3BOJIAThH
MHTETPAaTUBHO OLIEHUBATh 00IIMEe U NMPO(hecCHOHATbHBIE KOMIIETEHIIMU 00yYaroIuXcs;

e OOBEKTUBHOCTH OIICHKM — OLI€HKA BBIOJHEHHMS KOHKYPCHBIX 3a/laHUi [OJDKHA OBITH
HE3aBUCUMON  OT ocoOeHHocTel  NpopecCHOHATbHOW  OpUEHTAllMM WIM  IPEINOouTeHUI
npenoaaBaresneil, OCyIECTBISIIOIINX KOHTPOJIb WA aTTECTALINIO.

[Ipy BbINONHEHUHM MpPOLEAYpP OLEHKH 3aJaHUi HCHOJB3YIOTCS CIEAYIOIME OCHOBHbBIE
METO/BI:
® METOJ pacyeTa NepBUYHBIX OAJIIOB,;
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® METOJ pacyeTa CBOJHBIX OaJIJIOB.

Pe3ynbTaThl BRINONHEHUS 3aJaHUI OLIEHUBAIOTCS B COOTBETCTBUH C pa3paboTaHHBIMU KPUTEPUSIMU
olieHKH. Vcronp3yercs naTuOaiibHas MIKaa sl OLICHUBAHUS Pe3yJIbTaTOB O0YUYECHHUS.

[lepeBo nsTHOAUIBHOM MIKAJIBI yU€Ta PE3YJIbTATOB B MATHOAIHLHYIO OLIEHOYHYIO IIKATY:

Onenka KonnuectBo 0annoB, HAOpaHHBIX 3a
BBIIIOJIHEHUE TEOPETUYECKOTO U
MPAKTUYECKOT0 3aJaHusl, CPEIHUN Oall 1o
UTOraM aTTecTaluu

OreHka 5 «OTIUYHOY 19 -20

Orenka 4 «xoporio» 15-18

OreHka 3 «yJIOBJIETBOPUTEIHHO 11-14
OreHKa 2 «HEYyI0BIECTBOPUTEIIBHOY 10 1 menbire 10

4.2.2 Tloka3zare/iu M KPUTEPUM OLIEHUBAHUS KOMIIEeTEHIU

[TokazaTenu u KpUTEPUU OLICHUBAHUSI KOMIIETEHIIUN OTPAXKEHBI B KOMIUIEKTE KOHTPOJIBHO-

onieHouHbIX cpencTB (IIpunoxkenue 1) u xpaHarcs B mpeIMETHO-IUKIOBOW KOMUCCUU
4.2.3 KoHTpO/IbHbIE U TECTOBbIE 3aJaHUS

[lepeuenr BOMPOCOB, KOHTPOJBHBIE W TECTOBBIE 3aJaHUs, HEOOXOAMMBIC IJS OLIEHKHU
pEe3yNbTaTOB OOYYCHHS XapaKTePU3YIOMMX (OPMUPOBAHWE KOMIICTCHIIUHA TIPEICTABICHB B
KOMIUIEKTe KOHTPOJIbHO-0IIeHOUHBIX cpeacTB ([Ipunoxkenue 1) u xpaHsaTcs B mpeaMETHO-IIMKIOBOM
KOMHUCCHH.

4.2.4 MeTtoanueckne MaTepHaJIbI
MeTtoauyecke MaTepuabl, ONpeIessIoIIHe MPOoIeTyphbl OLIEHUBAHUS PE3yIbTaTOB 00yUEHUS
XapaKTepu3youx (GopMupoBaHUEe KOMICTCHIMNA MPEACTABICHBI B METOJUYCCKIX PEKOMEHIAIUIX
10 BBIMTOJIHEHHIO MpakTuieckux padot (IIpunoxxenue 2) um madopaTopHbix padot (I[Ipunoxenue 3)
XPaHATCS B IPEIMETHO-IIUKIIOBOW KOMUCCHUH.
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