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Pabouass mporpamma yueOHoW mucumrumnabl OJ[.10 «Xumus» paspaboTraHa Ha OCHOBE
IPUMEPHOU paboueii mporpammbl 0011€00pa30BaTENBHOM JUCHUIUIMHBL  «XUMHS» AJs
npodeCCHOHATIBHBIX ~ 00pa30BaTEIbHbIX OopraHuzainuii, pekoMeHA0BaHHbIX {DenepaabHbIM
roCyIapCTBEHHBIM OIO/IKETHBIM o0pa3oBaTeNbHBIM YUpEKACHUEM JIOTIOJTHUTEIILHOTO
npodeCcCHOHATIBHOIO 00pa30BaHMs «MHCTUTYT pa3BUTUS NPOPECCHOHATBHOIO O0Opa30BaHU»
(®I'vOVY AIIO HPIIO») B KadecTBE  NPUMEPHOW MporpamMmbl Uil peanu3alid OCHOBHOM
npodeccrnoHanbHoOM o0pazoBaTenbHOU nporpammbl CI1IO Ha 6a3e 0CHOBHOrO 0011ero 00pa3oBaHusl C
nojy4yeHueM cpeaHero obmiero oopazoBanus (IIporokon Nel3 ot 29 centsiops 2022r). HopmatusHyto
IIPaBOBYIO OCHOBY peaJM3allUy CpelHero oOlIiiero oOpa3oBaHus B Ipelielax OCBOCHHS OCHOBHOM
00pa30BaTeNbHONW MPOTpPaMMBbl CpelHEro MpoecCHOHATBFHOTO 00pa3oBaHHMs Ha 0aze 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
roCyJJapCTBEHHOI'O 00pa3oBaTeIbHOIO CpefHero obmero obpaszoBanus» (B pen. Ilpuxasa
Munnpocsenienust Poccun ot 12.08.2022 Ne 732);

e [Ipuka3 Munobpnayku Poccun ot 14.06.2013 1. Ne 464 «OO0 yrBepxknenun [lopsiaka opranusanmm
U OCYIIECTBJIEHUS O00pa30BaTEIbHOU AEATEIBbHOCTH 10 0Opa30BaTENIbHBIM IPOrpaMMaM CpPETHETO
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 NIPOrpaMMaM CPEAHEro Mpo(ecCHOHaILHOrO0 00pa3oBaHMs» (BCTyHaeT 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 npocemienusi Poccuiickoii ®epepanuu ot 18.05.2023 Ne371 «O6
yrBepxkaeaun  POIl COO» 3apeructpupoBannbliii 12.07.2023 Ne74228, Homep onyOiIMKOBaHUS:
0001202307130017 ot 13.07.2023.

Pa3zpa6orunk: JIutoBuenko JI.1., k.1.H., npenogasarens OCIIAO OTU (bumman) CI'TY umenu
["arapuna 10.A.

Penensenrni:
Buyrtpennnii: [Inakynosa E.B.., k.1.H., npenogasarens OCIIIO OTU (¢punuan) CI'TY umenu
I"arapuna [0.A.

Buemnwmii:



1. OBIIIASI XAPAKTEPUCTHUKA PABOYEH ITPOI'PAMMBI
OBIIEOBPA30OBATEJBHOM JUCHUIIJIMHBI «XUMUS»

1.1. MecTo AMCHMILUIMHBI B CTPYKTYpPe OCHOBHOW mpodeccnoHaIbHOI 00pa3oBaTeIbHOI

NPOrpaMmblI

OO6meoOpa3oBaTenbHas  JUCHUIUIMHA  «XHUMHUS»  SBISETCS  OO0SI3aTENBHONW  4YacThIO
001eo0pa3oBaTeIbHOrO MUKJIa oOpazoBarenbHON mporpammbl B coorBeTcTBUU ¢ PI'OC CIIO mo
cnenuanbHocT: 15.02.18 TexHuueckas 3Kcruryatanmus W OOCTy)KWBaHUE POOOTH3UPOBAHHOTO
MIPOMU3BOICTBA (TIO OTPACIISM).

Tpy0eMKOCTh JUCIUIUTMHBI « XUMUS Ha 0a30BOM yPOBHE COCTABIIsIET 72 Yaca, U3 KOTOpbIX 64
yaca — 0a30BBI MOJYJIb (6 pa3AesioB) U 8 4acoB — MpHUKIaAHOW MOy b (1 paszmen), BKIIOYAIOIINA
MIPAKTUKO-OPHEHTUPOBAHHOE COICPKAHNE KOHKPETHOM Mpodeccruu Wiin CreHaIbHOCTH.

[TpuknagHOit MOIYIb BKIIOYAET OAMH pa3fen. Paznen 7 «Xumus B ObITY U IPOU3BOJICTBEHHOM
JeSITEILHOCTH YEJIOBEKa» pean3yeTcsl sl BceX mpodeccuil/CrennaabHOCTed Ha MaTepruaie Keicos,
CBSI3aHHBIX C IKOJIOTUYECKOM 0€30MaCHOCTHIO M OLIEHKOM MOCIIECTBUI OBITOBOM U MPOU3BOICTBEHHOM
JESTEIILHOCTH, 10 OTpAcsaM Oyaymiei npodeccuoHAIBHON NeATeIbHOCTH 00yYatONIXCSI.

[Tepuoxn oOyueHus u pacupeesieHre Mo ceMecTpam onpeenseT oopazoBaTelbHas OpraHu3aIus
CaMOCTOSITENIbHO, C YYEeTOM JIOTHMKH (DOPMHUPOBAHUS TMPEAMETHBIX pPe3yJbTaTOB, OOIMUX W
npo(ecCHOHANBHBIX  KOMIIETEHIMM, MEXIPEAMETHBIX CBSI3€ C JOPYrUMH  JAUCHUILIMHAMHU
00m1e00pa3oBaTeaIbHOr0 U 00IENPO(EeCCHOHATBFHOTO IUKIIOB YU4eOHOTO TUIaHA.

1.2. Henu 1 mi1aHupyeMble pe3yJibTAThl 0CBOEHHS THCIUILTHHbI

1.2.1. leau v 3a1a4u AUCUUTJIMHBI

dopMuUpOBaHUE y CTYAEHTOB MPEACTABICHUS O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAYYHOW KApTHUHBI MHpa KaK OCHOBBI NPHHSTHS PEIICHUH B XKU3HEHHBIX M IPOM3BOACTBCHHBIX
CUTYallUsAX, OTBETCTBEHHOI'O MTOBEICHUS B IPUPOIHOM cpejie.

3agauyu AMCHMILINHBI:

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKHX TIPOILIECCOB U
ABJICHUM B OKpY)KAalOLIEW cpene, LEJOCTHOW HAYYHOM KapTUHbI MHUpPA, B3aWMOCBS3U H
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHS COCTaBJSITH (OPMYJIBI HEOPTaHUYECKHMX W OPTaHWYECKHX BEIICCTB,
YpaBHEHUS XUMUYECKUX PEAKIINiA, OOBICHATH UX CMBICI, UHTEPIIPETUPOBATH PE3YIbTAThl XUMHUYECKHX
IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM TNPOBEACHHS MPOCTEHININX XUMHYECKHX OJKCIEPUMEHTAIbHBIX
UCCJIEIOBAaHUM C COOIIOZACHMEM MpaBUil OE30MacCHOrO OOpalleHUs C BELIECTBAMU U J1a0OpaTOPHBIM
00opyaOBaHUEM;

4) pa3BUTh YMEHHUS WCIOJIH30BaTh HH(DOPMAIMIO XUMHYECKOTO XapakTepa W3 Pa3InIHBIX
HUCTOYHUKOB;

5) copmMupoBaTh YMEHHUS IPOTHO3UPOBATH MOCIICACTBHS CBOCH JEITEITLHOCTH U XUMHUYCCKUX
MPUPOIHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MPOIIECCOB,;

6) chopMuUpOBaTH TOHUMAaHUE 3HAYMMOCTH JIOCTHKECHUH XUMUIECKON HAYKH U TEXHOJIOTHUI JIJIst
pa3BUTHUS COLMATBHON U TIPOU3BOJICTBEHHOM cdep.



1.2.2. [liiaHupyemMblie pe3yJibTAThl 0CBOCHHsI 001e00pa3oBaTe/ibHOM AucuMILIMEBI B c00TBeTcTBHH ¢ 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,
CHOCOOBI TPYIOJIO0HE; JNIEKTPOHHAs 000JI0YKa aToma, Ss-, p-, d-DJIEKTPOHHBIC OpPOUTAIH
peleHus 3a1a4 - TOTOBHOCTb K aKTUBHOM JI€ATEIBHOCTH TEXHOJIOTUYECKOM | aTOMOB, MOH, MOJIEKYJIA, BaJ€HTHOCTb, JJIEKTPOOTPULIATEIBHOCTD,
npodeCcCHOHANBH | 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, OMOJIOrMYECKH AaKTHBHBIE BellecTBa (YIJIEBOJBI, KUPBI, OEJKH),

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;

- OTIPEACINATH IEJIN IeATeTLHOCTH, 33]1aBaTh MapaMeTphl U
KPUTEPHUU 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,
3JIEKTPOJIUTHI, HEAJIEKTPOIUTHI, JIEKTPOJMTHYECKAS AUCCOLMALMS,
OKHCIIMTENb, BOCCTAHOBHUTEIb, CKOPOCTh XHUMHUYECKOW pEaKIIHH,
XUMHYECKOE PaBHOBECHE), TEOPUU U 3aKOHBI (TEOpHUsT XUMHUECKOTO
CTpoeHHMsl opranuyeckux BemecTB A.M. byrtnepoBa, Teopus
AJIEKTPOJUTUYECKON JIHUCCOLMAlUU, nepuoaudeckuit 3akon .M.
MeHneneeBa, 3aKOH COXpaHEHHUSI 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 TETbHOCTH YEIOBEKA;

- YMETb BBISBISATh XapakTE€pHble MNPU3HAKKM 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 IPYTUX




- BJIaJAC€Tb HaBbIKaMH yqe6H0-HCCHCHOBaTCHBCKOﬁ u

MPOSKTHON  NIeATENhbHOCTH, HAaBBIKAMU  Pa3peLICHHU
po0Jem;

- BBISIBIATH  NPUYUHHO-CICICTBEHHBIC  CBSI3M W
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 OIICHUBATH WX JOCTOBEPHOCT,
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 OpPUTHHAIBHEIC
MOJIXOJIbI U PEIICHUS;

- CIOCOOHOCTh MX MCIIOJIL30BaHUS B IIO3HABATEIILHOM U
COILIMANILHOM MPaKTUKE

€CTECTBEHHOHAYYHbIX MPEIMETOB;

- YMETh MHCIIOJIb30BaTh HAWMEHOBAHUS XWMUYECKUX COEIMHEHUN
MEXIYyHApOAHOIO CO03a TEOPETHYECKOW M MPUKIAJHOW XUMHUH U
TPUBHAJIbHbIE HA3BaHUS Ba)KHEHIIMX BEIIECTB (ITHIIEH, allETHIIEH,
ruepus, ¢enon, dopManabaerua, YKCyCHas KHUCIIOTa, TIMIIKH,
yrapHblii Tra3, yIVIEKACIbIA Tra3, AaMMHUAaK, TalleHas W3BECTb,
HeraieHasi U3BeCTb, TUThEBAs CO/1a U JPYTHX), COCTABIATH (POPMYIIbI
HEOPraHUYECKUX U OPraHUYECKUX BELIECTB, YPABHEHUSI XUMUYECKUX
peakuuid, OOBSICHATH HUX CMBICH; TOATBEPXKIaTh XapaKTepHBIC
XUMHYECKHE CBOICTBa BELIECTB COOTBETCTBYIOIIMMHU
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
BAKHEWILIME CBOWCTBA; ONPENENATh BHUABI XUMUYECKHUX CBS3ed
(KoBaJIeHTHAsi, HWOHHAs, MeETa/NIMYecKasi, BOJOPOJHAs), THUIIbI
KPUCTAIJIMYECKUX  PEIIeTOK  BEIIECTB;  KIACCHU(UIUPOBATH
XUMHUYECKHUE PEAKIINH;

- chopMHpOBaTh NPEACTABICHUSA: O XUMHUYECKOW COCTaBISIOLICH
€CTECTBEHHOHAYyYHOW KapTHUHBI MHpa, POJIM XHMUU B IO3HAHUU
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 XUMHYECKHMM GopMylaM U
YPAaBHEHMSIM XUMHUYECKHX PEAKIHMI ¢ UCIOJIb30BaHUEM (PU3NYECKUX
BEJIMYHH, XapaKTEPU3YIOIUX BEUIECTBA C KOJUYECTBEHHON CTOPOHBI:
Maccel, oObemMa (HOpMaibHBbIE YCJIOBMS) Ta30B, KOJIMYECTBA
BEILIECTBA; HCIIOJIb30BATh CHUCTEMHBIE XUMHUYECKHE 3HAaHUA I
NPUHATHS PEHIeHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYyalHsX,
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 MO3HAHMSA:

- 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 IPOEKTHYIO u
HCCJIEIOBATEIbCKYIO JIEATEIbHOCTh MHIUBUAYAIbHO U B
rpymne;

OBananenue YHHMBEPCAJIbHBIMH Y4eOHbIMH

NMO3HABATEJIbHbIMH AeHCTBUAMM:

B) padora ¢ undgopmanueii:

- BJAQAETh HAaBBIKAMH I[OJIy4eHUS HMHPOpMAIUU U3
HUCTOYHHUKOB pa3HBIX THUIIOB, CaMOCTOSITEIILHO
OCYILECTBIIATh TMOWUCK, aHAJIW3, CUCTEMAaTH3alMI0 |
MHTEpIpETanio HHHOPMAIIMK Pa3TMIHBIX BHIOB U (GOPM
MpeJICTaBICHHUS,

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

- OLICHUBATh JIOCTOBEPHOCTb, JIETUTHMHOCTD
UHpOpMaLINHU, €€ COOTBETCTBHE NMPABOBBIM U MOpPAJIbHO-
ATHYECKUM HOpMaM;

- HCIIONB30BaTh  CpPEACTBA  MH(POPMALMOHHBIX U
KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA B pereHnH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPTraHU3alMOHHBIX
3a/1a4 ¢ COOJI0ICHHEM TPEOOBaHUI SPrOHOMUKH, TEXHUKH
0€3011aCHOCTH, TUTHUEHBI, pecypcocOepeKeHusl, PABOBBIX

- yMeThb IUIAaHUPOBATH U BBINOJIHATh XUMHUYECKUH HKCIEPUMEHT
(npeBpallieHUs1 OpraHMYECKUX BEIIECTB [IPU HarPEBAHUHU, IIOJyUEHUE
TWJIEHAa M HU3y4YE€HHE €ro CBOWCTB, KAYECTBEHHBIE pEaKIUH Ha
QJIbJICTU/IBI, KpaXMaJl, YKCYCHYIO KHCIIOTY; JeHaTypalus OSJIKOB Ipu
HarpeBaHWHU, LIBETHbIE pEaKLUUU OEJKOB; IPOBOJIUTH PEAKIHH
HOHHOIO 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 IpU OOpalleHUH C BEUIeCTBAaMH U J1abOpaTOPHBIM
0o0OpyIOBaHUEM;  TNPEACTaBIATH  PE3yJbTaThl  XUMHYECKOIO
JKCIepuMeHTa B (opMe 3amiCH YpaBHEHHWH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHpPOBaTh BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB,;

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

- BJIaZICTh OCHOBHBIMH METOJAMU HAy4YHOI'O IO3HAHUS BEUIECTB U
XUMHUYECKUX sBJIEHUN (HaOJII0JeHUE, H3MEPEHUE, SKCIIEPUMEHT,
MO/ICIUPOBAHUE);

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




U ITHYECKUX UHPOPMAIIMOHHON
0e30I1aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, nHHOPMAITMOHHOH 0€30I1acCHOCTH

JIMYHOCTH,

HOpM,  HOpM

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

- TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOATEIbHOCTH U
CaMOOIIPEICIICHUIO;

-OBJIQJICHUE  HAaBBIKAMH  y4eOHO-UCCIIEOBATEILCKOM,
MIPOEKTHOM U COLMATIbHOM ESTEIbHOCTH;

OBiajeHue YHUBEPCAJIbHLIMU KOMMYHUKATHBHBIMU
JelCTBUSIMM

0) coBMecTHasl 1eATeJIbHOCTD!

- IOHUMATh U UCIO0JIb30BaTh PEUMYLIECTBA KOMAHHOMN U
UHAUBUAYaIbHON paboOThI;

- [PUHUMATh LEIM  COBMECTHOW  JESATEIbHOCTH,
OpraHU30BBIBATh U KOOPJUHHUPOBATH JCHCTBUSA IO €€
JOCTH>KEHHIO: COCTABJISAITH IUIAH ACHCTBUM, paclpeaciaTh
posi C Yy4YeToM MHEHUM YYaCTHUKOB OOCYXIaTh
pe3yNbTaThl COBMECTHON pabOTHI;

- KOOPJIWHUPOBATh W BBHITIOJHATH PAbOTy B YCIOBHSIX
pealbHOTO,  BUPTYaIbHOTO U  KOMOWHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYHIECTBJISITh TO3UTUBHOE CTPATETMUECKOE MOBEICHUE
B Pa3IMYHBIX CHUTYyalHsX, MPOSBIATH TBOPUECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM
OBianeHue  YHHBEpPCAJbLHBIMH
AEeHCTBUSAMM:

') MPUHSATHE ce0sl U APYTUX JIIO/Aei:
- MIPUHUMATh MOTHUBBI U apryMEHTHI JPYTUX JIOJEH Mpu
aHaJIN3€ PE3yIbTATOB JIEATEIbHOCTH;

- 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
HOHHOTO OOMEHa, OIpelesiTh Cpedy BOAHBIX PAacTBOPOB,
KauecTBEHHbIEC peaklUy Ha CyJb(aT-, KapOOHAT- U XJIOPU-aHUOHBI,
Ha KaTMOH aMMOHMS; pelaTh SKCIIepUMEHTAIbHbIE 3a/1a41 10 TeMaM
"Mertamnsl" u "Hemeramibl") B COOTBETCTBUU € IPABUIIAMU TEXHUKHU
0€30I1aCHOCTH INpH OOpAIIEHUU C BEIIECTBAMH M JIAOOPATOPHBIM
o0opysOBaHUEM;  MPEACTABIATh  pPe3ylbTaTbl  XMMHUYECKOTO
JKCHEepuMeHTa B (opMe 3alKiCH YpPaBHEHUH COOTBETCTBYHOIUX
peakuuii 1 GopMyIupOBaTh BBIBOBI HA OCHOBE 3TUX PE3YJIbTaTOB




- pa3BUBaTh CIOCOOHOCTH TIOHUMATh MUP C ITO3UIHH
JPYTOTO YelIOBEKa;

OK 07.
ConeilicTBOBaThL
COXpaHEHUIO
OKpYXKarolei
cpenpl,
pecypcocoepexe
HUIO, TIPUMCHSTH
3HaHUsA 00
U3MCHCHUU
KJIUMarTa,
TIPUHITAITBI
OEPEIKITUBOTO
MIPOU3BO/JICTBA,

3 pexTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYalIUAX

B 001acTH 3K0710TrH4€CKOr0 BOCIIMTAHUA:

- c(hOpMUPOBAHHOCTb  JKOJOT'MYECKOH  KYJBTYpBHI,
IIOHUMAaHue BIIUSIHUSA COLIMAIbHO-DKOHOMUYECKHUX
IIPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHON
cpelbl, OCO3HaHUE r1106a7IbHOTO Xapakrepa
9KOJIOTUYECKUX MPOoOIIeM;

- IUIAHAPOBAaHMWE W  OCYLIECTBIEHUE JCHUCTBUHA B
OKpyXallle cpere Ha OCHOBE 3HaHUA  Lienel

YCTOMYMBOI'O Pa3BUTHS YEIOBEYECTBA;

aKTUBHOE HENpUATUE ACHUCTBUH, NPUHOCAIIUX Bpex
OKpYXaIoIlIeH Cpeae;

- yYMEHHE MIPOTHO3UPOBATH
3KOJIOTMYCCKHE IMOCJICCTBUS
JICUCTBUI, MPEIOTBPALLIATh UX;

- paclIMpeHHE OIbITa ACATEIbHOCTH 3KOJOTMYECKOU
HaIpaBJIEHHOCTH;

- OBJIaJICHUE HaBBIKAMH Y4€OHO-HCCIIEeI0BATENbCKOM,
MPOEKTHOW U COLIMAIbHOM AEATEIIbHOCTH;

HeOJaronpusTHbIE
IIPEATPUHUMAEMBIX

- chopmupoBaTh MPEACTABICHUS: O XUMHUYECKOW COCTaBISIONICH
€CTECTBCHHOHAYYHOM KapTUHBI MHpAa, POJIM XHMHU B II03HAHUU
SABIICHUM TPUPOJBI, B (POPMHUPOBAHWUU MBIIIICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (DyHKUIMOHAIBHOM I'paMOTHOCTH, HEOOXOIUMOW s
pelIeHHs] TPAKTHYECKUX 3aJad W HKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/10POBBIO U IPUPOJHOM CPEAC;

- yMeThb coONIoAaTh IpaBWila SKOJIOTMYECKH LIEJIeco00pa3HOro
MOBEJICHUsSI B OBITY U TPYAOBOM JESATEIbHOCTH B LIENAX COXPAaHEHMS
CBOETO 3/I0POBbSl M OKPYXKAlOLIEH IPUPOJHOW CpeAbl; YUUTHIBATH
OIIACHOCTb BO3ICHCTBHMsS Ha >KMBBIE OPraHU3MBbI OIPENEICHHBIX
BELIECTB, MOHMMAsl CMBICI IOKa3aTels NPEesIbHON TOIMyCTUMOM
KOHLIEHTPaLuU




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 coaepxaHue 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
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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
Jns peanuzanuu MporpamMMbl JUCHUIUIMHBI JIOJDKHBI OBITH MPEyCMOTPEHBI CIIEAYIOIINE
CHelalibHbIe TOMEIICHUs: yUeOHbI KaOMHET XUMUU U/UIIM y4eOHOU XUMHUUYECKOH 1TabopaTopuH.

OO6opynoBanne yuyeOHOro kaOuHera (HATJIS/IHbIE MOCOOHUsI): HAOOPHI MAPOCTEPIKHEBBIX
MoJieJe MOJIeKyYJ, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJIEKIIUU MPOCTBIX U CJIOKHBIX BEIIECTB
W/WIIM KOJUIEKIIMU TIOJMMEPOB; KOJUIEKIMS TOPHBIX TOPOA W MHHEpaoB, Tabmuma MeHseneesa,
y4eOHbIe GUIBbMBI, IUGPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

Texnuveckue cpeacrsa 00y4eHHsi: KOMIIBIOTED C YCTPOMCTBAMU BOCIIPOU3BEACHUS 3BYKA,
NPUHTEP, MYJIbTHUMEIUA-IIPOCKTOP C DKPAaHOM, MYyJIbTHMEIWWHHAs JOCKa, yKa3Ka-Mpe3eHTep It
IIPE3EHTALAMN.

OobopynoBanue Jadoparopuu W Ppado4Yux MecT Ja0OPATOPUM: MEH3YPKH, NHUIIETKHU-
KareJIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIbI, TPEIMETHbIC U TTOKPOBHBIE CTEKJA, TUIAHIIETHI IS
KaleJbHBIX peakuuid, GuibTpoBasibHasg Oymara, MPOMBIBAJIKU, CTEKJISIHHbIE MPOOUPKHU, PE3HMHOBBIC
npoOku, (GoHApUKH, HAOOP PEAKTUBOB, CTEKISHHBIC MAJOYKH, IITATHUBBI IJIi MPOOHPOK; MEPHBIE
WIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JleuTenbHble HuanHapuueckue (50-100 mi), cTynku ¢
necTrukoM, (appopoBbIC YaIIKH, MHHIETHI, (QUIBTPHI OyMaKHbIC, BaTa, Mapis, 4acOBBIE CTEKIIA,
INEKTPOIUIUTKH, TAOOPATOPHBIE IITATUBBI, CIIMUPTOBBIC TOPENIKH, CIIUYKU, MPHOOpP IJIs MOTydYeHUs
ra3oB (Wi mpoOUpKa ¢ ra300TBOJHON TPYOKOI), AeprKaTeIH I MPOOUPOK, CKIISTHKU [Tl XPaHSHUS
PEaKTHBOB, pa3JIaTOYHBIC JIOTKU;, XUMHUYeckue crakaHbl (50, 100 m 200 wmu1); mmaTenu; MUHIETHI,
TUTEJIbHBIE LIUIMIBI; CEKyHA0MEPHI (TaliMepbl), MepHbIe podupku (Ha 10-20 M) u MepHbIe KOJIObI
(25, 50, 100 u 200 mur), BomsiHast OaHs (MJIM TEPMOCTAT), CTEKJITHHBIC MAJ0YKH; KOHUYECKHUE KOJIObI
st tutpoBanus (50 u 100 mut); MHIUKATOpPHBIE TOJIOCKM JUisi ompenenenus pH u crangaptHas
WHAMKATOpHAs IIKalla; YHUBEPCaIbHbIM UHAUKATOp; numneTky Ha 1, 10, 50 mu (wnu no3atopsl Ha 1, 5
u 10 M), OrOpeTKH JuIs TUTPOBaHUS, MeAUIMHCKHE mmpunbl HAa 100—150 M1, nabopaTtopHbie W/HIH
aHAJIUTUYECKUE Bechl, pH-MeTpbl, CymuIpHbIN mKad, U 1p. 1adopatopHoe 000pyI0BaHHE.

3.2. UndopmannonHoe odecnevyenne peaju3anum NporpamMmbl

OcHOBHBIE MeYaTHbIE U3TAHUS

1. Aupunorenona, M. B. Xumus: y4eOHUK U MPAKTHKYM ISl CPEAHETO MPO(hecCHOHATBEHOTO
obpazoBanus / . B. Aapunorenona, A. B. badkos, B. A. IlonkoB. — 2-e u3a., Ucnp. U JOM. —
Mocksa: U3narensctBo FOpaiit, 2025. — 291 c.

2. XKypun, A. A. Xumus: 10-11 xnaccer: 6a30Bb1id ypoBeHb : yueOHuK / A. A. Xypun. — 3-e
u3n. — Mocksa : [Ipocsemenue, 2022. — 178 c¢. — ISBN 978-5-09-101654-3. — Tekcr :
3JIEKTPOHHBIN // DIEKTPOHHBIN pecypc nudpoBoi oopazoBatenbHOM cpeast CITO PROFobOpa3zoBanue
. [caiitr]. — URL: https://profspo.ru/books/132375 (mara obpamienus:: 26.02.2025). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3UP. TIOTB30BaTENeH

3.T'abpuensn, O. C. Xumus. 10 knacc: 6a30Bb1it ypoBeHs : yuebHuk / O. C. ['aGpuensa. — 10-
e ma. — Mocksa : [Ipocsemenne, 2022. — 194 ¢. — ISBN 978-5-09-101657-4. — Texkcer :
3JIEKTPOHHBIN // DAEKTPOHHBIN pecypc 1udpoBoit odpazoBatensHoi cpeasl CIIO PROFob6pa3zoBanue
. [caiit]. — URL: https://profspo.ru/books/132368 (mata oOpamenus: 26.02.2025). — Pexum
JOCTyTa: ISl aBTOPU3UP. TOJIb30BaTeNeH

4.Tabpuensa, O. C. Xumust: 11 kiracc: 6a30BwIid ypoBeHs : yaeoHuk / O. C. ['abpuensn. — 9-
e ma. — Mocksa : [Ipocemenue, 2022. — 226 ¢. — ISBN 978-5-09-101658-1. — Teker :
AJIEKTPOHHBIN // DIEKTPOHHBIN pecypc nudpoBoi oopazoatenpHOM cpeast CITO PROFobGpa3zoBanme
: [caiit]. — URL: https://profspo.ru/books/132376 (mata oOpamenus: 26.02.2025). — Pexum
JocTyna: it aBTopusup. nosib3zopareneit Kysnenosa H. E., JI€Eskun A. H., [1latanos M. A.

5.leronuxuna, H. A. Obmas xumus: yuebnuk ans CIIO / H. A. Uleronuxuna, JI. B.
Munaesckas. — Cankt-IlerepOypr: Jlans, 2021. — 164 c.

6. Hukonbckuii, A. b. Xumus: y4eOHUK U TPAKTHKYM JUIsI CPEAHET0 MpodeccruOHAIBHOTO
obopazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ m3a., mepepab. u jon. — Mockaa:
WznarensctBo FOpaiit, 2025. — 507 c.
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7. Xumust: yaeOHUK 17151 cpefHero npodeccuonansHoro oopazosanus / FO. A. Jlebenes, I'. H.
®danees, A. M. T'ony6es, B. H. [llanoan; mox oomeit pexakmueii I'. H. daneeBa. — 2-e u3n., nmepepad.
u pon. — Mocksa: U3narensctBo FOpaiit, 2024. — 431 c.

JlonoJIHUTEeIbHbIE HCTOYHUKH

1. Xwmwms. 10 xmacc. Yroyonéuueiii ypoBenb : yueOonuk/ B.B. Epemun, H.E. Ky3smenko,
B.1. Tepennn, A.A. [Ipo3nos, B.B. Jlynun; moxg pen. B.B. Jlyauna. — M.: TIpocsemenue, 2022. — 446,
[2] c.: mi.

2. Xummus. 11 kmace. Yrmyonéunsiii ypoBens : yueOnuk/ B.B. Epemun, H.E. Ky3smenko,
A.A. lpo3nos, B.B. JIynun; nox pen. B.B. Jlyauna. — M.: IIpocBemenne, 2022, — 478, [2] c.: .

3. Xwumwus. YrayOnenusiii ypoenb. 10—11 kiaccer: pabouas nporpamma k iuaun Y MK B.B.
Jlynuna: y4eOHO-METOIMYECKOE nmocobue / B.B. Epemun,
A.A. [Ipoznos, U.B. Epemuna, 2.10. Kepumos. — M.: lpoda, 2023. — 324, [1] c.

4. Meroauueckoe mnocobume k yueOnumky B. B. Epemumna, H. E. Ky3smenko,
B.W. Tepenuna, A. A. [lpo3nosa u ap. «Xumus. YriayOnennsiid ypoBenby. 10 kinacc / B. B. Epemun,
AA. Hpo3108B, H1.B. Epemuna, B. . 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. YriuyOnennsnid ypoenby. 11 xmacc / B. B. Epemun, A.A. [Ipo3nos, 1.B. Epemuna,
H.B. Bonkosa, H.B. @upcrosa, 2.10. Kepumos. — M.: Ipoda, 2018. — 423 c. : un.

6. Tycesa, E. B. Xumus s CIIO: yue6HO-MeTonnyeckoe nocobue / E. B. I'yceBa, M. P.
3uranmuna, [{. U. KyaukoBa. — Kazans: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-2792-4. —
Tekct:  osmektpoHHbsld //  Jlamp :  2nmekTpoHHO-OmMOmmorewnas  cucrema. —  URL:
https://e.lanbook.com/book/196096 (narta oopamenus: 26.02.2025). — Pexxum A0CTyIIA: I aBTOPH3.
II0JIB30BAaTENEH.

7. UYepnuxona, H. 0. Xumus B noctrynHom uznoxeHun: yuebnoe nocoodue amus cro / H. FO.
UYepuukoBa. — 2-¢ usg., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-8114-
9500-9. — Tekcr: onekTpoHHBbIM // JlaHb: 3NEKTpOHHO-OMOMMOTeyHas cucrema. — URL:
https://e.lanbook.com/book/195532 (nara obpamenus: 26.02.2025). — Pexum noctyna: s aBTOpU3.
I10JIb30BaTENEN.

8. IlleBnuupina, JI. B. Xumus: yuebnoe nocobue / JI. B. llleBuunpina, A. . AmapaeB. —
Hosocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. — Texkcrt: aneKkTpoHHbIH // JlaHb:
3eKTpoHHO-0nbanoreyHast cuctema. — URL: https://e.lanbook.com/book/118505 (nara oOpamenusi:
26.02.2025). — Pexxum ocTyma: i aBTOPHU3. MOJIb30BATEICH.

9. baunos, JI. H. Xumus: yueonuk mus CIIO / JI. H. baunos, U. JI. [lepdpunosa, T. B.
CoxonoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260 c¢. — ISBN 978-5-8114-7904-
7. — Tekcr: osnextpoHHbld // Jlawb: snekTpoHHO-OMOMMoTeyHast cucrema. — URL:
https://e.lanbook.com/book/167183 (nata obpamenus: 26.02.2025). — Pexxum g0CTyma: ik aBTOPH3.
II0JIB30BATENEH.

10. Yepuuxosa H. 10., Memepskosa E. B. Pemaem 3agaun mo XuMHM CaMOCTOSITEIBHO:
yueOnoe nocobue / H. FO. YUepnukona, E. B. Memepsikosa - Cankr-IletepOypr: Jlans, 2022. - 328 c.

11. Pe3nukoB B. A. COOpHUK ynpaKHEHHH M 3aqad MO OpPraHMYECKOW XUMHUU: yueOHOe
nocobue / B.A. PesnukoB — Cankrt-IletepOypr: Jlans, 2021. — 226 c.

12. Kanyctuna A. A., Xanpuenko U. I'., JIubanos B. B. Obmias u HeopraHuveckass XuMusl.
[Ipaktukym / A. A. Kanycruna, U. I'. Xansuenko, B.B. JIu6anos — Caunkr-IletepOypr: Jlans, 2020.
— 152 c.

13. Tabpuensa O.C. Xumus: yueo. st ctya. nmpod. yued. 3aBenenuti / O.C. I'abpuensn, N.T.
OctpoymoB. — M., 2016.- 256 c.

14. Tabpuensa O.C. Xumus ans npodeccuil U crnenuanbHOCTe TeXHUYECKOro mpoduis:
y4eOHUK JJIs CTY. yupexaeHuit cpea. npod. oopazosanus / O.C. ['abpuensn, U.I'. OctpoymoB. — 4-
€ u3a., crep. — M. : U3narenbckuil neHTp «Axagemus», 2017. — 272 c.

HNHuTepHeT-pecypcsl

1. hvsh.ru — XXypnan «Xumus B mIkosey.

2. https://postnauka.ru/themes/chemistry — neknum mno xumum Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)
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https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780

Hay4Ho-mionyIsspHBIi TPOEKT «DJIEMEHTHI OOJIBIION HayKu» ((pU3MKa, XUMHUS, MaTeMaTHKa,
aCTPOHOMHUS, HAYKH O XHU3HU, Hayku o 3emiie). HoBocTH Hayku, KHUTH, HAYYHO-TIOMYJISIPHBIE CTAThH,
JIEKIIMH, SHIUKIIONEIUN.

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

Caiit HayyHo-nionyJisspHoro )xypHana «llorennuany. XXypuan uzgaéres ¢ 2005 r., ¢ 2011 r. —
pazaen «XuMus».

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

CaiiT Hay4HO-TIOITYJIIPHOTO KypHalia « XUMHS U sku3HbY». XKypHan u3naércs ¢ 1965 r.

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

OTKpbITas 37IEKTpOHHAs OMOIMOTeKa XUMU4eckoro nopraia «Chemnet», cogepxut yueOHble
U MH(POPMAIIMOHHbBIE MaTepHallbl ISl IIKOJIBHUKOB U yuuTenel. B Hell MOXKHO HalTH y4eOHUKU MO
o0mIeil 1 HEOPraHUYECKOW XUMUU, OPTaHMYECKON XHUMHUH, MyJIbTHMEIMaMaTeprabl, a TAKKE 3a/1a4n
XUMHUYECKHUX OJUMIIHNA/ C PEUICHUSIMHU, 33/1a4i BCTYIUTEIbHBIX SK3aMEHOB ISl a0UTYPUEHTOB.

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

Nudopmanmonnsie Matepuansl 00 oaummuagax: MOCKOBCKOW ropoackoi, Bceepoccuiickoid,
MenaeneeBckoi, MexayHaponnoi. IlpuBeneHbl 3amaud TEOPETHUUECKUX W DKCIEPUMEHTAIBHBIX
TYypOB, MOAPOOHBIC PEIICHUS, CIUCKU U (hoTorpaduu modeauTene.

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

CucreMa IUCTAaHIIMOHHOTO OOY4YeHHSs, HAIllpaBJICHHAs B MEPBYIO Ouepellb Ha MOATOTOBKY K
OJIUMITMA/IaM BCEX YPOBHEH — OT IMIKOJBHBIX 10 MexayHapoaHoil. CalT COAEPKUT OTPOMHOE
KOJIMYECTBO 3aJ]1a4, CIPYyNIIMPOBAaHHBIX KakK M0 TeMmaM, Tak M 1o onumnuagam. [lo BceM OCHOBHBIM
paszienaM XUMUU TPUBEAEH TEOPETUUCCKUN MaTepuai v pa3o0paHbl peIeHUs] TUTIOBBIX 3a/1a4.

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

[lopran no HaHoTexHonorusiM. OCHOBHas L€Jdb — pa3BUTHE O0pa3oBaHUs B 00JACTH
HAaHOTEXHOJIOTUN U MOATOTOBKA K UHTEPHET-0JIMMITNA/IE 10 HAHOTEXHOJIOTHSIM.

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

Hanéxnas cnpaBouyHass uHoOpmamuss O XMMHUYECKHMX OJJIEMEHTaX W UX 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)

Hexkommepueckuii  caliT  OHJaH-0Opa3oBaHUS,  COAEPXKUT  MHOTO  HMHTEPECHBIX
00pa3oBaTeNbHbIX KypCOB U BUICONEKIIUN TS IIKOJIBHUKOB, CTY/IEHTOB U yuuTenel. EcTe HecKonbKo
KYPCOB TI0 XUMHUH.

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

Caiit Chemical Abstract Service — camblii aBTOPUTETHBI B MUPE XUMHUH UHPOPMAIIIOHHBIN
UHTEpHET-pecypc (CalT IIaTHBIN).

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

[TopTan nmo OpraHMYEecKO XMMUU Ha aHTJIMICKOM SI3bIKE.

14.  http://www.xumuk.ru

CaiiT 0 XUMHUU: KTacCUYecKue yUeOHUKH, CIIPAaBOYHUKHU, SHIUKIIOTEINH, TOMCK OPTaHUYECKHIX
Y HEOPTraHWYECKHUX PEAKLUN, COCTABICHUE YPABHEHHUN pEaKIHil.

15.  http://orgchemlab.com/

CaiiT, NOCBAIIEHHBIA TPAKTHUECKON paboTe B 1abopaTopuun

DJIEKTPOHHO-0M0/IHOTEeYHasI CHCTeMA:

JocTyn aBTOpU3MpPOBaHHBIX NOJIb30BaTeNel yepe3 UHTepHeT

«39BC IPRbooks», OO0 «Aii ITu Dp Menua»

OBC «DnexkTponHas 6ubimoTeka Texuudeckoro Byza»n, OO0 «Ilomurexpecype»

9BC «JIaap», OO0 «M3matenncTBO JIaHB

«9BC elibrary», OO0 «PYHO2b»

SBC «FOPAMT»

3BC «Book.ruy»
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUA

OBIIEOBPA3OBATEJBbHOM JUCHUIJIAHBI

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
YCTaHOBJICHHUE CBSI3U MEXTY
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OK/IIK

Moayas/Paznen/Tema

PesyabraTr 00yyeHus

THnbl OLEHOYHBIX
MepOonpUATHH

CTPOCHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U IEPUOANYECKUM
W3MCHEHHEM CBOICTB
XHUMHYCCKHUX 3JIEMEHTOB M UX
COEJIUHEHHI B COOTBETCTBUH C
nosnoxxenueM Ilepuonnueckon
CHCTEME.

3. I[IpakTHKO-OpUEHTHPOBAHHBIE
TEOPETUUYECKHUE 3aaHus Ha
XapaKTePU3ALUI0 XUMUYECKUX
9JIEMEHTOB: «MeTainyeckue /
HeMeTaJlJIMYeCKHe CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XHMHYECKHX 3JIEMEHTOB B
COOTBETCTBUE C UX AJICKTPOHHBIM
CTPOEHUEM H MOJIOKEHHUEM B
MEPUOUYECKON CUCTEME
XHMHYCCKHUX IJIECMCHTOB

J.1. MenaenaeeBa»

Pa3nea 2. Xumnueckue
peakuuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeakuui

KontpoabHnas pa6ora
«CTpoeHue BelecTsa u
XHMHUYECKHE PeaKIum

2.1

OK 01
OK 04

TuIel XUMHUYECKUX
peaxkiun

CocraBnaTh peakuuu
COEIMHEHUS, Pa3JIOKCHUS,
oOMeHa, 3aMelleHus,
OKHCIIUTEIBHO-
BOCCTAaHOBUTCIIBHBIC
peakuuu

1. 3agaun Ha cocTaBlieHUE
YPaBHEHHI PEaKIIU:

— COCJMHCHMSI, 3aMEIICHUS,
pas3noxeHus, 0OMeHa;

— OKHCIIUTEIBHO-
BOCCTaHOBUTENBHBIX PEAKIUH C
WCITIOJIb30BAHUEM METO/Ia
ANEKTPOHHOTO OanaHca.

2. 3agauyn Ha pacyeT MacChl
BEIIeCTBA UIIN 00bEMa

ra30B 110 U3BECTHOMY KOJIHUYECTBY
BEIIECTBA, MACCE WU 00BEMY
OOHOTO U3 YYaCTBYIOIIHX B
pEaKIUy BEIIECTB; PACUEThI
Macchl (00bEMa, KoTH4ecTBa
BEIIECTBA) MPOAYKTOB PEAKIINH,
€CJIM OJTHO M3 BEIIECTB UMEET
MIPUMECH

2.2

DIIEKTPOIUTHYECKAS
JUCCOIMAIMS U MOHHBIN
oOMeH

CocTraBisATh ypaBHEHUS
XMUMHUYECKHX PeaKIuu
MOHHOI0 0OMEHa C
ydacTHeM
HEOpPraHMYECKUX BEILECTB

1. 3amagus Ha cocTaBiIeHUE
MOJIEKYJISIPHBIX M HOHHBIX
pEaKIrii C y4acTUEM KHUCIIOT,
OCHOBaHUI U COJIEH,
YCTaHOBJICHUE U3MEHECHUS
KHUCJIOTHOCTH CPEJIbI

2. JIaboparopnas padota "Turmsl
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OK/IIK

Moayas/Paznen/Tema

PesyabraTr 00yyeHus

THnbl OLEHOYHBIX
MepOonpUATHH

XUMHYECKUX peakiui'

Paznen 3. Ctpoenue u
CBOMCTBA
HEOPraHu4YecKHX
BellleCcTB

HccaenoBarsb cTpoeHUE U
CBOMCTBA
HEOpPraHu4YecKHuX
BeIlleCTB

KonTpoabHasi padora
«CBoiicTBa HEOPraHUYECKUX
BelleCTB)

3.1

OK 01
IIK 11.1

Knaccudukanus,
HOMEHKJIATypa U
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYECKUe
BEIIECTBA B COOTBETCTBUU
C X CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIIECTB UCXO/IS U3 UX
XUMHUYECKOH (GOPMYIIbI HITH
COCTaBJICHHE XUMHUYECKON
(hopMyITBI ICXOMIS U3 Ha3BaHUS
BEIIECTBA 10 MEKYHAPOIHOM
WJIU TPUBUAIBHOU
HOMEHKJIaType».

2. 3agaun Ha pacyeT MacCOBOM
110JIA (Macchl) XUMHUYECKOTO
3JIeMEHTa (COeAMHEHHUS) B
MOJIEKyJIe (CMecH).

3. [IpakTuueckue 3aganus 1Mo
KJIacCU(pUKaIuu, HOMEHKJIAType U
XUMHUYECKHM (hopmymam
HEOPraHUYECKUX BEILECTB
Pa3IMYHBIX KIIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BHUIa XUMHUECKON
CBSI3M U TUTIA KPUCTAJUTNYECKOM
pemeTKu

3.2

OK 01
OK 02

Du3nKO-XNMHYECKHE
CBOMCTBa
HEOPraHUYECKUX
BEIIIECTB

VYcranaBauBarth
3aBUCHUMOCTH (DU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOCHHSI aTOMOB H
MOJIEKYJI, & TAK)KE TUIIA
KPHUCTAIUTMYECKOMN
peueTKu

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

2. 3ajaHus Ha COCTaBJIEHUE
YPABHEHUN XUMUYECKUX PEAKIUN
C Y4acTHEM IPOCTHIX U CI0KHBIX
HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEPHBIX JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUU M aM()OTEPHBIX
THIPOKCHUI0B, HEOPTaHUYECKHUX
coJIel, XapaKTepU3YIOLIUX UX
CBOIMCTBA U CIIOCOOBI TIOJTYUYEHUSI.
3. IIpakTHKO-OpHEHTHPOBAHHBIE
TEOPETUUECKHE 3a/laHus Ha
CBOICTBA U MOJIy4YEHUE
HEOPraHMYECKUX BEILIECTB
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrar 00y4eHnusi N
MeponpusiTHH
3.3 | OK 01 Nnentudukanus Hccnenosath 1. IIpakTHKO-OpPUEHTUPOBAHHBIE
OK 02 |HeopraHM4ecKHUxX Ka4yeCTBCHHBIC PEAKIMM  |3aJaHMs 10 COCTaBJICHUIO
OK 04 |BemectB HEOPraHWYECKUX BEUIECTB |XMMUYECKUX PEAKIIUNA C y4aCTHUEM
HEOpPraHUYECKUX BEILECTB,
UCIIONIB3YEMBIX JUJISl KX
UICHTH(PUKAIIY.
2.JIaboparopnas paboTa:
“Unentuduxarms
HEOPraHUYECKUX BEIIECTB’

4 Paznen 4. Crpoenue u |UcciaenoBars crpoerHue | KoHTposabHas padora
CBONCTBA cBoiicTBa oprannveckux («CTpoeHue u cBoiicTBa
OPraHu4ecKux BellecTB OpPraHu4yecKHX BellecTB)
BellecTB

41 | OK 01 Knaccudukanus, Knaccudunuposars 1. 3aganus Ha cocTaBlIEeHHE
CTpOECHHE U OpraHMYECKHE BEIIECTBA B [HA3BaHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUH C UX COEMHEHUH 10 TPUBUATIHLHON WIIH
OpPraHMYECKUX BEIIECTB |CTPOCHUEM MEXTlyHapOIHOI
CUCTEeMaTUYECKON HOMEHKIIAType.
2. 3ajaHus Ha COCTaBJIEHUE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyJI
OpPraHMYECKUX BEIECTB
OTJIENIbHBIX KJIACCOB.
3. 3aauu Ha onpeeeHue
npocTteimien GopmyIbl
OpPraHUYECKOIM MOJIEKYJIIbI, UCXO]
13 DJIEMEHTHOTO cocTaBa (B %)
4.2 | OK01 CBolicTBa OpraHMyecKux | Y CTAaHaBINBAThH 1. 3anaHus Ha cOocTaBJIEHHE
OK 02 |coenuHeHui 3aBUCUMOCTh (PU3UKO- YPAaBHEHUN XUMUYECKUX pPEaKIUN
OK 04 XUMHUYECKHUX CBOMCTB C y4acTHUEM OPTraHUYECKHUX

OpraHNYCCKUX BCHIECCTB OT
CTPOCHUA MOJICKY I

BEILECTB HA OCHOBAaHUU UX
COCTaBa M CTPOEHUA.

2. 3agaHus Ha COCTaBJICHUE
YpPaBHEHUN XMMHUUYECKUX PEaKIIUH,
WUTFOCTPUPYIOLIUX XUMUYECKHE
CBOICTBA C YYETOM MEXaHU3MOB
NPOTEKaHUs JaHHBIX PEaKUUl U
T€HETHUYECKOMN CBSI3H
OpPraHUYECKUX BELIECTB Pa3HbIX
KJIaCCOB.

3. PacuetHsble 3a1a4u MO
YPaBHEHUSM PEAKIIHH C yIaCTHEM
OpPraHUYECKUX BELIECTB.

4. JIaboparopnas paboTa
“IIpeBpalieHusi OpraHUu4eCKUx
BEILIECTB IIPX HArpeBaHuu"
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrar 00y4eHnusi N
MeponpusTHI
43 | OK 01 Nnentudukanus Hccnenosath 1.ITpakTUKO-OpUEHTUPOBAHHBIC
OK 02 |opraHM4eckux BELIECTB, |KAUECTBEHHBIC PEAKIIUN  |33JaHUS 10 COCTABICHUIO
OK 04 |ux 3HayeHue U OpraHUYEeCKHUX XUMHYECKUX PEAKIUU C ydacTUEM
MIpUMEHEHHUE B OBITOBOW |COCAMHEHUMN OTNIEIbHBIX |OPraHUYECKHUX BEILECTB, B T.4.
Y TIPOU3BOACTBEHHOMN KJIACCOB UCIIONIB3YEMBIX JUJISl KX
JIeATETbHOCTH YeJIOBEKa UICHTH(PUKAIUN B OBITY U
IPOMBIIIIEHHOCTH.
2.JIabGoparopnas pabota:
“UnenTuduKanus opraHndecKux
COEIMHEHUI OTJENIbHBIX KJIACCOB”
3) Paspnea S. XapakTepu3oBaThb
Kunernueckue u BJMSIHUE PA3JIHYHBIX
TepMoAMHAMUYECKHE |(PAKTOPOB HA
3aKOHOMEPHOCTH pPaBHOBecHe U CKOPOCTh
NMPOTEeKAHUSA XHUMHYECKHX PeaKkuuid
XHMHYECKHX peaKkuuid
5 [OKO01 CKopoCTh XUMHUYECKUX | XapaKTepu30BaTh [IpakTUKO-OpUEHTUPOBAHHBIE
OK 02 |peaknuii. XuMHYECKOE |BIUSHUE KOHIIGHTPAIIMM  |TEOPETHUYECKUE 3aJaHuUs HA
paBHOBeEcCHE pearupyromux BeUeCTB U |aHalnu3 (PaKTOPOB, BIUSIONINX HA
TEMIEPaTypbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUECKON
XUMHUYECKUX PEAKLUN peakuuu. [IpakTuko-
XapakTepus3oBaTh OpUEHTUPOBAHHBIC 3aJaHUS HA
BIIUSIHUE U3MEHEHUS npuMeHeHue npuHiuna Jle-
KOHIIeHTpauuu Beniects, |lllaTenbe 11 HaXOXKACHUS
pEeaKIu CPe/Ibl U HaIpaBJICHUSI CMEIICHUS
TEeMIEpaTyphl Ha paBHOBECUS XUMHUECKON peaKinu
CMEIIEHUE XUMUYECKOTO |M aHaIu3 (DaKTOpOB, BIUSIOMINX
paBHOBeECHS Ha CMENIEHUE XUMHYECKOTO
paBHOBECHs
6 HccaenoBatb HCTUHHBIE
Pa3nea 6. PacTBopsl pacTBOpLI € 32JaHHBIMHA
XapaKTepUCTUKAMM
6.1 | OK 01 ITonsTne o pacrBopax  |Paznnuars UCTUHHBIE 1. 3agaun Ha TPUTOTOBJICHUE
OK 02 pacTBOpHI pacTBOpPOB.
2. IIpakTHKO-OpUEHTUPOBAHHBIE
pacyeTHBIC 3a/IaHUS Ha
JUCIIEPCHBIE CUCTEMBI,
HCIIOIb3yeMbIE B OBITOBOM 1
MIPOU3BOJICTBEHHOM JESATENBHOCTH
YeJI0OBeKa
6.2 | OK 01 Uccnenosanue coiictB |Mccnenosars Gpusnko- JlaboparopHas paboTa
OK 04 |pacTtBOpOB XUMUYECKHE CBOUCTBA “IIpuroroBieHue pacTBOPOB”

HUCTUHHBIX PaCTBOPOB

IIpogeccrnona/IbHO-OPHEHTHPOBAHHOE COAEPKaAHUE (COAepPKaHUe IPUKJIATHOT0 MOAYJIS)
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THnbl OLEHOYHBIX

HO3UIINH YKOJOTHUECKON
0€e30macHOCTH

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrar 00y4eHnusi N
MeponpusTHI
7 Pa3zpen 7. OueHnBaTh NOCJEACTBUSA |3alUTA Keica (¢ yueToM
Xumus B ObITY U OBITOBOI U Oyayuieil npogeccuoHaJIbHOM
MPOU3BOJACTBEHHOMI NMPOU3BOJACTBEHHOM JIesITeJIbHOCTH)
JesATeJIbHOCTH JeATEIbHOCTH YeJI0BeKa
yejJoBeKa ¢ MO3MIuH
3KO0JOrH4eCKOM
0e30macHOCTH
OK 01 Xumus B ObITY U OnenuBath nocnencteus |Keiic (¢ yaerom Oymymieit
OK 02  |mpou3BOJICTBEHHOU OBITOBOM 1 npodeccuoHaTbHON
OK 04 JIEATEIIbHOCTH YeJIOBEKa (ITPOU3BOICTBEHHOM JESATEeTLHOCTH )
OK 07 JIeITEIILHOCTHU YelIoBeKa ¢ | Bo3MOXKHBIE TEMBI KCHCOB:

1. IloTerienne KauMara u
BBICBOOOXKIEHHE TA30BBIX
THUAPATOB CO JIHA OKEaHa.

2. Bynymue matepualibl 1js aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHMS.
3. HoBble maTepuaibl ajis
COJIHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX IIPENapaToB

4.2 ®oHJ O1lIeHOYHBIX CPEACTB /JIsl MPOBeIeHUs POMEKYTOUHOMH aTTeCTAMU 00y4aIoIuXCS
M0 AUCIHUIINHE « XHMHA»

4.2.1. CucreMa OLICHUBAHUS PE3YJITATOB BBHIITOJIHEHUS 3aJaHHA
OueHuBaHue pPe3ysabTaTOB BHIMOJHEHUS 33JIaHUNA MPOMEXYTOYHOM aTTECTAIllMu OCYIIECTBIISICTCS Ha

OCHOBC CJICAYIOIIUX ITPHUHIUIIOB:

® JIOCTOBEPHOCTH OILIEHKH — OLIEHUBAETCs YPOBEHb CPOPMHUPOBAHHOCTH 3HAHUM, YMEHUH,
IPAKTUYECKOTO OIbITa, OOMMX M NPO(ECCHOHATBHBIX KOMIIETEHIUH, MPOJAEMOHCTPUPOBAHHBIX
00yYaroIUMUCS B XO/I€ BBITIOJTHEHUS 3a/1aHUS;
®  QJICKBATHOCTH OLICHKH — OLICHKA BBIIIOJIHEHUSA 3aJaHUN TOJKHA IIPOBOJUTHCS B OTHOLIEHUU

T€X KOMIIETEHIIHM, KOTOpble HEOOXO0AUMBI JiIsl 3(p()EKTUBHOTO BBHIMOIHEHMS 3a/laHUs; HAJEKHOCTU
OLIGHKM — CHUCTEMa OLIEHUBAHMs BBINOJIHEHUS 3a/JaHUil JTOKHAa 001ajaTh BBICOKOM CTENEeHbIO
YCTOMYMBOCTH NPU HEOJHOKPATHBIX OIIEHKaX YpPOBHS CQHOPMUPOBAHHOCTH 3HAHUN, YMEHUH,
IPaKTUYECKOI0 OMbITA, OOUIMX U MPO(PECCHOHATBHBIX KOMIETEHIMH 00yyaromuxcs;

® KOMIUIEKCHOCTH OLIEHKHM — CUCTEMA OLICHUBAHMSI BBITIOJHEHUS 3aJaHUM JTOJIKHA MTO3BOJIATH
MHTETPaTUBHO OLIEHUBATh 001ME U MPO(PECCHOHAIBHBIE KOMIIETEHIIMN 00yYaroNXCs;

e OOBEKTHBHOCTU OILICHKHM — OIICHKA BBIMOJHEHHUS KOHKYPCHBIX 3aJlaHuil JOJKHA OBITh
HE3aBUCHUMOI 0T ocoOeHHOcTell  Mpo(ecCHOHANBbHOW  OpHEHTalMKW WM HpeANOoYTeHHH
IpenojiaBaTesei, OCyIEeCTBISIONINX KOHTPOJIb WIN aTTECTALHUIO.

[Ipyn BBINONHEHUM MpPOLEAYpP OLEHKM 3aJaHUi HCIOJB3YIOTCS CIEAYIOIUE OCHOBHBIE
METO/IbI:
® METO]I pacueTa NepBUYHBIX 0aIOB;
® METOJ pacyeTa CBOJHBIX OaJIJIOB.
Pe3ynbTaThl BEINOIHEHNS 3a/JaHUI OLIEHUBAIOTCS B COOTBETCTBUH C pa3paboTaHHBIMU KPUTEPUSIMU
olieHKHU. Vcronp3yercs naTuOaibHas MIKasa JUIsl OLICHUBAHUS Pe3yJIbTaTOB O0YUYEeHHUS.

27



[TepeBo NATHOAUTBHOM IIKAJIBI yU€Ta Pe3y/IbTaTOB B MATHOALIHLHYIO OIICHOYHYIO IIKAJY:
OreHka KonnuecTBo 6anminoB, HaOpaHHBIX 3a
BBITIOJIHCHUC TGOpeTI/I‘-IGCKOFO n
MPAKTUIECKOTO 33J]aHusl, CPSTHUN OaJLT 110
HUTOTraM aTrTecTralinunu

OreHka 5 «OTIUYHOY 19 - 20

Orenka 4 «xoporiio» 15-18

OreHka 3 «yJIOBJIETBOPUTEIHLHO 11-14
OreHka 2 «HEeYyI0BIECTBOPUTEIIBHOY 10 1 menbire 10

4.2.2 Tloka3zare/iu M KPUTEPUM OLIEHUBAHUS KOMIIEeTEHIU

[Tokazarenu ¥ KpUTEPUN OLICHUBAHUS KOMIIETCHIIMA OTPaKE€HBI B KOMIUIEKTE KOHTPOJIHHO-

onieHouHbIX cpencts ([Ipunoxenue 1) u XpaHITCs B MPEAMETHO-IIUKIOBOW KOMHCCUU
4.2.3 KoHTpO/IbHbIE U TECTOBbIE 3aJaHUS

[lepeyeHbp BOMPOCOB, KOHTPOJIGHBIC W TECTOBBIC 3aJlaHUs, HEOOXOJMMBIC ISl OILCHKU
pEe3yNbTaTOB OOYYEHHUS XapaKTepU3YIONMX (OPMUPOBAHHWE KOMIICTCHIIUHA TPEICTABICHH B
KOMIUIEKTE KOHTPOJIbHO-0IIEHOUHBIX cpenacTB ([Ipunoxenne 1) u XpaHATCS B MPEIMETHO-IIUKIOBOM
KOMUCCHH.

4.2.4 MeToaudeckue MaTepPHAJIbI
MeToaudeckie MaTepralibl, OMPEISIISIONIIE MPOIeTyPhl OIICHUBAHUS PE3yJIbTATOB O0yUEHUS
XapaKTePU3YIOMIUX (POPMHUPOBAHUE KOMIICTCHIIMN MPEICTABICHBI B METOJMYECKUX PEKOMEHIAIUAX
10 BBHIMOJTHCHHUIO TIpakTHueckux padot (IIpunoxenue 2) u maboparopubix padot ([Ipmnoxenue 3)
XPaHATCS B IPEIMETHO-IIUKIOBOH KOMUCCHH.
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