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¢ yuétom YMK no xumuu s 10 — 11 knaccos aBTopoB I'.E. Pyasutuca, .1
®enpamaHa usgatenscrsa [Ipocserenue, 2019.



B cucTemMe ecTeCTBEHHO-HAayUyHOT0 00pa30BaHUs XUMHS KakK yueOHbIH
TpeMeT 3aHUMaeT BaKHOe MeCTO B IT03HAHWHY 3aKOHOB TPHPO/IBI,
cdopMHpOBaHNY HayUYHOUW KAapTHUHBI MHUPA, XMMUUECKON rPAMOTHOCTH,
HeoOX0oUMOM /Ij1s TIOBCeIHEBHOM >KU3HH, HAaBBIKOB 3/J0POBOT0 1 0€3011acHOTO
111 4YeJioBeKa U OKpYyKarolel ero cpesibl ob6pasa »KHU3HH, a TakKe B BOCITUTaHUU
9K0JIOTUUECKOU KY/IbTYPbl, (HOPMHUPOBAHNY COOCTBEHHOU TTO3UI[HH 110
OTHOIIIEHUIO K XUMUUeCKOH HH(hOpMaI[HH, IT0TydaeMOoi U3 pa3HbIX UCTOUHHKOB.

Y CIenHoCTh n3yueHus: yueOHOTO TIpeJiMeTa CBsi3aHa C OBJIaZieHreM
OCHOBHBIMHM TTOHSATHSIMU XUMHH, HAYYHBIMH (DaKTaMu, 3aKOHAMH, TEOPUSIMH,
NpUMeHeHWeM TI0TyYeHHBIX 3HAaHWUM TIPY PellleHrH MPaKTHUeCKHX 3a/1au.

M3yueHre XMMHUM Ha 6a30BOM YPOBHE OPHEHTHUPOBAHO Ha obecrieueHue
o011ieoOpa3oBaTeibHOM U 00IeKY/IbTYPHOM TTOITOTOBKY BBITTYCKHUKOB.

1. IInaHupyemMbie pe3y/IbTaThl 0CBOEHHS Y4eOHOT0 MpeAMeTa.

M3yueHrie XMW B OCHOBHOM IIIKOJIE HATlpaB/IeHO Ha JOCTHXXeHUe
00yuaroIUMHCS JIMYHOCTHBIX, MeTalrlpeIMeTHBIX M MPeJIMETHBIX Pe3y/IbTaTOB
OCBOeHUs1 yueOHOTO Mpe/iMeTa.

JIMUHOCTHBIE Pe3y/IbTaThI

JIMYHOCTHBIE pe3y/bTaThbl OCBOEHHS IPOrPaMMbl OCHOBHOT'O 00II[ero
o0Opa3oBaHus JOCTUTAIOTCS B X0/e 00yueHUs] XMWY B eJUHCTBe yueOHOM 1
BoCrUTaTe/IbHOM JesiTesibHOCTH MBOYCOIII Ne 20 B COOTBETCTBUU C
TPAUL[MOHHBIMU POCCUMCKUMU COL[MOKYJIbTYPHBIMU U AYXOBHO-HPAaBCTBEHHBIMU
1[eHHOCTSIMH, TIPUHSATHIMU B 0011[eCTBe MpaBU/IaMU U HOpMaMH TIOBe/IeHHsT U
CIoCcOBCTBYIOT TIPOI[eCCaM CaMOTIO3HAHMSI, CAaMOPAa3BUTHS U COLIATU3aAI[UN
00yuaroIuXCsl.

JIMUHOCTHBIE pe3ybTaThl OTPaKaloT ChOPMHUPOBAHHOCTh, B TOM UHCJIE B
YacTH:

1. IIaTprOTUYECKOI'0 BOCITUTAHHUS

1) LIeHHOCTHOTO OTHOIIIEHUSI K 0TeUeCTBeHHOMY KY/IbTyPHOMY,
HMCTOPUYECKOMY Y HayYHOMY Hac/ie/Iui0, TIOHUMaHUs 3HaUeHUsT XUMHUYeCKOU
HayKH{ B )KU3HU COBPEMEHHOT0 0011[eCcTBa, CIIOCOOHOCTH B/Ia/IeTh JOCTOBEPHOM
vH(opMaluel o nepeioBbIX AOCT)KEHUSIX U OTKPBITUSIX MUPOBOM U
OTeueCTBeHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HaHUSIX 00 yCTpOiCTBe
MHpa ¥ 00IIleCTBa;

2. I'paKaHCKOr0 BOCTIUTAHUS

2) mpefiCTaBJ/IeHHsI O COLIMA/IbHBIX HOPMax U MpaBU/iaX MeKTMYHOCTHBIX
OTHOIIIeHU! B KOJIJIEKTHBe, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOII[eCTBEHHO
Tojie3HoM, yueOHO-HMCC/ieloBaTe/TbCKOW, TBOPUECKOU U IPYTUX BUAX
JesiTe/TIbHOCTU; TOTOBHOCTU K Pa3HO0Opa3HOI COBMECTHOM [IesiTe/TbHOCTH TIPU
BBITIOJTHEHUU yueOHbBIX, T03HaBaTeIbHbIX 3a/lay, BbIMOJHEHUN XUMHAUYECKUX
9KCTMIepPUMEeHTOB, CO3/JaHUM yUeOHBIX TIPOEKTOB, CTPeMJIeHHS K
B3aMMOIOHMMAaHHIO M B3aMMOIIOMOILIY B TIpoLiecce 3Tol yueOHOU JiesiTeTbHOCTH;



TOTOBHOCTH OLIEHMBAaTh CBOE MOBe/IeHNe 1 TIOCTYINKU CBOUX TOBapHILel C
MO3WLMY HPaBCTBEHHBIX U MPAaBOBBIX HOPM C YYETOM OCO3HaHUS M10C/IeICTBUU
MOCTYIIKOB;

3. leHHOCTU HAYUHOT'O MO3HAHUS

3) MUPOBO33pEHUYECKUX TPe/ICTaB/IeHUM O Bell|eCTBe U XUMUUECKON
peakiiu, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKU U
COCTAaBJISIFOIIUX OCHOBY /7151 TOHUMAaHUS CYILIIHOCTA HayYHOM KapTUHBI MUPA;
npe/iCTaBieHn i 06 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TIPHUPO/IbI,
B3aMMOCBSI35IX UesioBeKa C MPUPOAHOM Cpe/iol, O POJIM XMMHUM B TI03HAHUU 3TUX
3aKOHOMEPHOCTEW;

4) ro3HaBaTe/IbHbIX MOTHMBOB, HallpaB/eHHbIX Ha MOJ/y4eHUe HOBbIX 3HaHUI
10 XUMUH, He0OX0TUMBIX /1Jisi 00BsICHeHUsI HabO/TI0laeMbIX TTPOLIeCCOB U SIBJIEHUH;

5) mo3HaBaTe/bHOM, UHPOPMALIMOHHOMW U UNTaTeTbCKOM KY/IbTYPbl, B TOM
YKC/ie HABBIKOB CAaMOCTOSITETbHOM paboThI C yueOHBIMU TEKCTaMH, CIIPaBOUHOM
JIUTepaTypOU, JOCTYMHbIMU TEXHUYECKUMU CPeICTBaMU UH(OPMalMOHHbBIX
TeXHOJIOTUI;

6) uHTEepeca K 00yueHHIo ¥ TI03HAHUIO, TF0003HATeTbHOCTH, TOTOBHOCTH U
Croco6HOCTU K caM000Opa30BaHuI0, TIPOEKTHOM U UCC/IeIoBaTe/TbCKOM
nesiTeNTbHOCTU, K 0CO3HAaHHOMY BbIOOpPY HaIlpaB/IeHHOCTU U YPOBHSI 00yueHus B
JlaJIbHeUI1IeM;

4. @opmMUpOBaHUS KYJIbTYPbl 3J0POBbS

7) 0CO3HaHUS LIeHHOCTH »KU3HU, OTBETCTBEHHOT0 OTHOLLIEHUSI K CBOEMY
3/JOPOBBIO, YCTAaHOBKH Ha 37I0POBbI 00pa3 »KW3HU, 0CO3HAHKS TTOC/IeZICTBUM U
HEeTPUATHS BPeHbIX TTPUBBIUEK (YTIOTpeOsieHus anKoroJis, HADKOTHKOB,
KypeHus1), He0OXOAMMOCTH COOJII0/IeHus TIpaBU/T 6e30T1acHOCTH TIpU 0OpaltieHu!
C XUMHUUYEeCKUMHU BellleCTBaMU B OBITY 1 PealbHOU JKU3HU;

5. TpymoBoro BocniuraHus

8) nHTepeca K MpaKTUUeCKOMY M3YyUYeHHI0 podeccrid U TpyAa pa3IuuHOro
pojia, yBa)KeHUe K TPY/ly Y pe3y/abTaTaM TPYZOBOU /esiTe/IlbHOCTH, B TOM YHUCJIe
Ha OCHOBe IPUMeHeHHs MpeJIMeTHBIX 3HaHUM 110 XMMHH, 0CO3HAaHHOTO BbIOOpa
VHAWBU/Iya/IbHOM TpaeKTOpUH MPOAO/IKeHUs: 00pa30BaHUS C yUETOM
JTMUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMMUH, 0011[eCTBEHHBIX UHTEPECOB U
MOTpeOHOCTeH; YCITeITHOM MpodeCCUOHAMBHOU JIeATeTbHOCTH U Pa3BUTHS
HeoOXOMMBIX YMeHHH; TOTOBHOCTh a/IalITUPOBAThLCS B TIPOGheCCHoHaTbHON

cpene,

6. JK0JIOTMUeCKOro BOCIIUTAHUS

9) 9K0JIOTHYECKH 11e/1ec000pa3HOro OTHOIIEHUS K TPUPOie KaK UCTOUHUKY
JKWU3HU Ha 3eMJie, OCHOBe eé CYII[eCTBOBaHUsI, TTOHUMaHHs 1[eHHOCTH 3/J0POBOTO U
6e3oracHOro obpasa KU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY
(bHU3MUECKOMY U TICKXUUECKOMY 3/I0POBBIO, 0CO3HAHUS [IEHHOCTH COOJTIOIeHNS
ripaBu/1 6e3011acHOTro ToBe/ieHus TIPU paboTe C BelljeCTBaMM, a TAaKXKe B
CUTYaLUsX, YTPOXKAIOIIUX 3/[0POBBIO W JKU3HHU JTFOZEH;



10) ciocobHOCTH TTPUMEHSITH 3HAHUS, TTO/TydaeMble TIPY U3yUYeHUH XUMUHY,
JJ/1S1 pelleHust 3a/1au, CBSI3aHHbIX C OKPY>KaroLlerd MPUPOJAHOU CPeJloH, TTOBBIIIIEHUS
YPOBHSI 9KOJIOTUUECKOM KY/IbTYPhl, 0CO3HaHHS T/1I06a1bHOT0 XapakTepa
9K0JIOTUUECKHUX TTPO0/IeM U TIyTeld UX pellleHus TTI0OCPeICTBOM MEeTO/JOB XUMUH;

11) 9K0/IOrMYeCKOro MbILLIEHHs], YMEHUs] DYKOBOACTBOBATbCSI UM B
NO03HaBaTe/bHOM, KOMMYHUKATUBHOM W COL[MATbHOM TIPaKTUKe.

MeTtanpejMeTHbIe pe3y/IbTaThI

B cocTaBe MeTarnpeIMeTHbIX pe3y/IbTaTOB BbIAE/SIOT 3HAYMMbIe /15
¢dbopMrpoBaHus MUPOBO33peHHs1 00IleHayyHble TIOHATHS (3aKOH, Teopus,
TIPUHLIUI, TUTOTe3a, (hakT, CUCTeMa, TIPoLiecC, IKCIIepUMEHT U Jp.), KOTOpbie
WCTIOJTB3YIOTCSI B €CTeCTBEHHO-HAYUYHBIX YUeOHBIX TIpe/]MeTaxX 1 MO3BOJISIOT Ha
OCHOBe 3HaHUI U3 3TUX MpeAMeTOB (POPMUPOBATh TPe/iCTaB/IeHHE O 1eJIOCTHOU
Hay4YHOU KapTHHe MUpa, U YHUBepCcabHbIe yueOHbIe AeiicTBUs (TT03HABaTe/IbHEIe,
KOMMYHUKaTUBHbBIE, PeTY/IITUBHBIE), KOTOPbIe 00ecrieurnBaroT (HOpPMUPOBaHHE
TOTOBHOCTH K CaMOCTOSITe/IbHOMY TIJTAHUPOBAHUIO M OCYII[eCTBIEHUIO YUeOHOM
JesITeIbHOCTH.

MeTanpeiMeTHbIe pe3y/ibTaTbl 0CBOeHHsI 00pa30BaTe/IbHOM TTPOrPaMMbI
110 XMWY OTPa’KalOT OB/IaZieHHe YHHUBepPCa/JIbHbIMU MO3HABATE/IbHBIMU
JeCTBUSIMU, B TOM UHUCJIE;

ba30BbIMU JIOTUYECKUMU [1eHCTBUSIMU

1) yMeHHeM HCIIOMb30BaTh MPUEMBI JIOTUUECKOTO MBILJIEHHS TP OCBOEHUH
3HaHUM: PaCKPbIBATh CMBIC/I XUMUUECKUX TTOHATHN (BbIJE/ATh UX XapaKTepHbIe
TIPU3HAKH, YCTaHaB/IMBATh B3aUMOCBSI3b C IPYTUMU MOHSATHUSMU ), UCTI0J/Ib30BaTh
TIOHSTHUS [ 00bSICHEHUS OTJe/TbHBIX (DAaKTOB U SIBJIEHUI; BIOMpPATh OCHOBAHUS U
KpUTEPUU /1J1s1 K/laCCU(PUKALIMK XMMUYEeCKUX BeIlleCTB U XUMUUeCKUX peakluii;
yCTaHaB/IUBaTh TIPUUHUHHO-C/Ie/[CTBEHHBIE CBS3M MeXKY 00beKTaMy U3yUeHus;
CTPOUTH JIOTUYECKHEe PacCyKJeHus (MIHAYKTUBHbIE, IelyKTHBHbIE, 10 aHAJIOTUN);
JleniaTh BbIBO/IbI U 3aK/THOUEHUSI;

2) yMeHHeM NPUMEHSITh B MIPOLiecce MO3HAaHUS MOHATHSA (TIpeMeTHbIe U
MeTarpe/IMeTHbIe ), CHMBO/IMUeCKHe (3HAKOBbIe) MO/Ie/I1, UCTI0J/Ib3yeMble B
XUMUH, TIpeoOpa30BbIBaTh MIMPOKO MPUMeHsieMble B XUMHUHK MO/le/TbHbIe
Tpe/iCTaB/IeHUs] — XMMUUECKUM 3HaK (CMMBOJI 3/IeMeHTa), XuMuueckasi hopmyJia
Y ypaBHeHHe XUMUUeCKOW peaki[uy — TPH pellleHnH yueOHO-TT03HaBaTe/IbHbIX
33/1ay; C YUETOM 3TUX MO/Ie/IbHBIX Mpe/CTaB/IeHUN BbISIB/ISTh U XapaKTepru30BaTh
CyllleCTBeHHbIe TIPU3HAKU U3yUaeMbIX 00heKTOB — XUMHUECKUX BeIIleCTB U
XUMHUECKUX PeaKLii; BbISIB/ISATE 00III1e 3aKOHOMEPHOCTH, TIPUUUHHO-
C/IeICTBEHHbIE CBSI3W U MPOTHUBOPEUMS B U3y4YaeMbIX MPOLIeCCax U SIBIEHUSIX;
ripe/ijiaraTb KpUTEPUU [/ BBISIBJIEHUS] STUX 3aKOHOMEPHOCTEW U MMPOTHUBOPEeYMH;
CaMOCTOSITeJTEHO BBIOMpATh CIocob pelieHust yueOHOM 3a7jaun (CpaBHUBATD
HECKO/JIbKO BapMaHTOB pellleHus1, BbIOUpaTh Harbosiee TOAXOASIINN C YUETOM
CaMOCTOSITe/TbHO BbIJIe/IeHHBIX KDUTEPUEB);

ba3oBbIMU HCC/le/oBaTe/IbCKUMU 1eNCTBUSIMU



3) yMeHHEeM HUCII0/Ib30BaTh MOCTAB/I€HHbIE BOIIPOCH] B KAUECTBE
WHCTPyMeHTa M03HaHUs, a Tak’Ke B KaueCTBe OCHOBBI i1 (HOPMUPOBAHUS
TUITOTE3bI 110 IIPOBEPKe MPaBUIbHOCTH BhICKA3bIBAEMbIX CY>K/I€HHUH;

4) mproOpeTeHue OIbITA TI0 TJIAHUPOBAHUIO, OPTaHK3alUN Y TIPOBEZIEHUIO
yueHUUeCKUX KCIIepUMEeHTOB: YMeHHe Hab/oaTh 3a X0[0M Mpoliecca,
CaMOCTOSITe/IbHO TIPOTHO3UPOBATh €ro pe3ysbTaT, HopMyupoBaTh 00001eHNs 1
BBIBO/IBI IT0 pe3y/IbTaTaM ITPOBEIEHHOIO OIbITa, KCC/IeI0BAHMUS, COCTAB/ISATh OTUET
0 TIpo/ieJlaHHOM paboTe;

Paboroii ¢ uHbopMare

5) yMeHHeM BbIOHpaTh, aHATM3UPOBATh U UHTEPIPETUPOBATh UH(MOPMAI[HIO
Pa3/IMUHBIX BHUA0B 1 (hOpM Ipe/[CTaB/IeHNs, TI0JTyUYaeMy0 U3 Pa3HbIX KCTOUHHUKOB
(Hay4YHO-TIOMY/IApHAas INTePaTypa XMMHUECKOI'0 COJIeP’KaHusI, CIIPaBOYHbIE
rocobusi, pecypchl VIHTepHeTa); KpUTHUECKH OL€HUBATh IPOTUBOPEUUBYIO U
HeJIOCTOBepHYI0 MH(MOpMalHio;

6) ymMeHreM TIPUMEHSATh Pa3/IMUHble METO/IbI U 3aIPOCHI TIPH TIOUCKe U
oTrbope MHPOPMAIUHM U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAUMBIX TSI
BBITIO/THEHUsI YUeOHBIX W IT03HaBaTeIbHBIX 3ajiau OIpe/ie/IEHHOrO THUTIa;
TIproOpeTeHue OIbITa B 06/1aCTH HCIT0/Ib30BaHMs MH(MOPMAI[OHHO-
KOMMYHHKATHUBHbIX TQXHO]’IOI‘Hﬁ, OBJIa/leHHE KYJ/Ib TypOﬁ dKTHUBHOI'O
WCII0/Tb30BaHMS PA3/IMUHBIX TOMCKOBBIX CUCTEM; CAaMOCTOSITE/TbHO BbIOHMPATh
OINTHUMabHYI0 (hOpMY TpecTaBIeHyss HHGOOPMALUY U WITFOCTPUPOBATh
pelllaemMble 3a/]Jaui HeCJIOXKHBIMUA CXeMaMM, AarpaMMaMH, ApyruMu opMaMu
rpadyKi ¥ UX KOMOHHAIUSIMU;

7) yMeHHEeM MCII0/Ib30BaTh ¥ aHAIM3UPOBaTh B MpoIiecce yueOHOM U
HCCIIeJ0BaTeTbCKOM JleATeTbHOCTH UH(OPMAI[UIO O BJIUSHUHM MPOMBIIIIEHHOCTH,
CeJIbCKOTO X03sICTBA M TPAHCIIOPTa Ha COCTOsIHKE OKPY>KaroIiel TpUpPOIHOM
cpefbl;

YHuBepcaabHbIMU KOMMYHUKAaTUBHBIMU IeMCTBUSIMU

8) ymeHuHeM 3ajjaBaTh BOIIPOCHI (B XO/e Araiora W/Wiv AUCKYCCUH) TI0
cylecTBy obcy>xmaemMoii TeMbl, GOpMYyIUPOBATHL CBOM TIPE/I/IO>KEHUS
OTHOCUTE/TbHO BBITIOJTHEHUS NIPe/I/I0’KeHHOM 3a/jauu;

9) npruobpeTeHUe OMbITa Mpe3eHTaliy Pe3y/IbTaTOB BLITIOTHEHUS
XUMHUYECKOT0 SKCITeprMeHTa (71abopaTopHOro OIbITa, TabopaTOpHOI paboThI 110
HCCTIeIOBAaHUIO CBOMCTB BeIIEeCTB, yUeOHOT0 MPOeKTa);

10) 3aMHTepeCcOBaHHOCTh B COBMECTHOM CO CBePCTHHMKAaMU MO3HaBaTe/IbHOMU
Y MICCJIeZIoBaTeTbCKOU [IesiTe/TbHOCTH TIPH PellieHNH BO3HUKAIOIIUX Tpob/ieM Ha
OCHOBe yuéTa 0OII[MX UHTePEeCOB U COTIaCOBaHUs MO3uLiuii (006cyxeHus:, 0OMeH
MHEHHUSIMU, «MO3TOBbI€e IITYPMbI», KOOP/IMHALIMsSI COBMECTHBIX /1eHiCTBUM,
orpeieJieHre KPUTEPHEB T10 OlleHKe KaueCTBa BBIMOJTHEHHOM paboThI U Ap.);

YHuBepCca/lbHBIMU PEryISITUBHBIMU 1eUCTBUSMU
11) ymMeHMeM caMOCTOSITe/TbHO OTpe/ie/iATh Le/U esiTeTbHOCTH,
TJIaHUPOBATh, OCYILECTB/ISATh, KOHTPOJIMPOBATh U MPY HEOOXOAUMOCTH



KOPPEKTHUPOBATh CBOIO JIeITe/IbHOCTh, BbIOMpaTh Hanboee 3¢ deKTUBHbIE
criocobbI pertieHNs yaeOHBIX ¥ MTO3HaBATeIbHBIX 3aZlau, CAMOCTOSITe/TEHO
COCTaB/ISITh WIX KOPPEKTUPOBAThb MPeJI0’KeHHBIN aTOPUTM JelCTBUU MIPU
BBITIOJTHEHUHU 3a/]JaHU# C YUETOM TOTyUeHHUs] HOBBIX 3HaHU 00 M3ydyaeMbIX
00BeKTaX — BeIIeCTBaxX M pPeaklUsiX; OLleHUBATh COOTBETCTBHE TIOyUeHHOTO
pe3y/bTaTa 3asiBJIEHHOU 11eJiy;

12) yMeHMeM HUCII0/1b30BaTh Y aHA/IM3UPOBAaTh KOHTEKCTHI, Mpe/ijlaraeMble B
YC/IOBUY 3a/IaHUM.

IIpegMeTHbIe pe3y/IbTaThI

B cocTaBe nipeiIMeTHBIX pe3y/bTaTOB TI0 OCBOEHUIO 00s13aTe/IbHOTO
cojiepKaHusl, yCTaHOBJ/IEHHOTO JJaHHOW paboueili TpPOrpaMMOM, BhIZIEISIOT:
OCBOeHHbIe 00yYaroIMMICSI HayuHble 3HaHWsI, YMEHHs U CTIOCOObI /1eliCTBIUH,
ceridurueckye s IpeIMeTHOM 00/1aCcTh « XUMUS», BUJBI JeSITe/TbHOCTH T10
TMOJTyYeHHI0 HOBOTO 3HaHMUSI, er0 UHTepIIpeTal[iy, peobpa3oBaHuI0 1
TIPUMEHEHHIO B Pa3/IMUHBIX yUeOHBIX ¥ HOBBIX CUTYyalusaX. [IpeaMeTHbIe
pe3y/bTaThl TIPe/CTaB/IeHbI 110 To/laM 00yUYeHHsl U OTPaXkatoT CHOPMUPOBAaHHOCTh
y 00y4aroIuxcsi C/ieyIOIUX YMeHU!:

1) pacKpbiBaTb Ha MpuUMepax pojb XAMUM B (OPMHUPOBAHUU
COBpPEMEHHOM HayyHOW KapTWHblI MHWpa W B MPAKTUUECKOW [eATe/IbHOCTH
yesI0BeKa;

2) JIeMOHCTPHPOBaTh Ha IIpUMepax B3auUMOCBA3b MeXIy XUMHEeH U
JAPYTMMH eCTeCTBEHHbIMU HayKaMy;

3) pacKpblBaTb Ha TMpHUMepax TIIOJIOXKEHHUS TeOpUU XUMHUYECKOro
crpoenus A.M. bytieposa;

4) noHUMaTh  (u3nueckuid  cmbic  [leproanueckoro  3akoHa
.. MeHziesleeBa M Ha €ro OCHOBe OOBSCHATH 3aBUCHUMOCTh CBOMCTB
XUMAYECKUX 3/IEeMEHTOB M 00pa30BaHHbIX WMH BeIeCTB OT 3JeKTPOHHOTO
CTPOEHUS1 aTOMOB;

5) OOBSICHITh TIPUUMHBI MHOT000pasvs BEIIeCTB Ha OCHOBE OOIIUX
Tnipe/iCTaBeHUi 00 UX COCTaBe U CTPOEHUH;
6) TIPUMEHSTh rpaBu/a CcUCTeMaTU4eCcKou MeKyHapOTHOM

HOMEHKJ/IaTypbl KaK Cpe/ACTBa pa3/hueHusi U UAEHTU(PUKALMU BeLeCTB M0 X
COCTaBY Y CTPOEHUIO;

7) COCTaBJIAITb MOJIEKY/ISIPHbIE U CTPYKTYPHbIE (POPMYJIbl OPraHUUeCKuX
Bell[eCTB KaK HOocuTesied MH(GOpPMAalMM O CTPOEHUM BellleCTBa, ero CBOWCTBAX M
TIPUHA/IJIeXKHOCTHU K OTpe/ie/IeHHOMY K/1acCy COeuHeHUH;

8) XapaKTepu30BaTb OpraHWYecKre BelecTBa 0 COCTaBy, CTPOEHUIO U
CBOMCTBaM, YCTaHaB/MBATh TPUUYUHHO-CE/ICTBEHHbIE CBSI3U MEX[y [aHHBIMHU
XapaKTepUCTUKaMU BelleCTBa;

9) TIPUBO/IUTH  TIPUMEPbl  XUMMWUYECKUX peaklUii, pacKpbIBAIOIIUX
XapaKTepHble CBOMCTBA TUMMYHBLIX TIpe/iCTaBUTe/Ne K/IacCOB OpraHUYecKuX
BeII[eCTB C 1[e/Tbi0 UX UleHTU(PUKaIMK U 00bsiCHeHUs 006/1acTU TIPUMEeHEeHHSsI;



10)  TpOrHO3MpOBaTh BO3MOXXHOCTb IMPOTEKAHUS XUMUUECKUX Peaklui Ha
OCHOBEe 3HAaHWM O TUIAX XUMHYECKOW CBSI3U B MOJIEKy/JaX peareHTOB W UX
PEaKI[OHHOM CITOCOOHOCTH;

11)  wucrnonb30BaTh 3HAHWS O COCTaBe, CTPOEHUHU M XUMHUUECKUX CBOMCTBAX
BeIecTB /i1 6e30macHOro MpUMeHeHUs B TIPAKTUUeCKOH IesITe/TbHOCTH;

12)  npUBOAWTL TIPUMEPHI TPAKTUUECKOTO WCIIOIb30BaHUS TIPOAYKTOB
repepaboTK HeTH W TIPUPOJHOTO ra3a, BBICOKOMOJEKY/ISIPHBIX COeIMHEHUH
(MmonmuaTHUIeHa, CHAHTETUYECKOT0 KayuyKa, alleTaTHOr0 BOJIOKHA);

13) TpOBOAWTHL OIBITHI TIO0 PACIIO3HABAHUIO OPraHUUECKWX BeIeCTB:
TJIMIIEPUHA, YKCYCHOM KHCJIOTBI, HETpeJe/bHBbIX >KUPOB, TJIIOKO3bI, KpaxmaJa,
0esKOB — B COCTaBe TMILEBBIX MPOYKTOB U KOCMETHUECKUX CPE/ICTB;

14) BrmageTh nmNpaBWIaMd W IIpueMaMu  Oe3oracHod  pabOTBI  C
XUMUUYECKMMU BeIlleCTBaMU U 71abopaTopHBIM 000py/10BaHHUEM;

15)  ycraHaBIMBaTh 3aBUCUMOCTh CKODOCTH XUMHUECKOW peakiuud u
CMeIlleHHsI XUMHYEeCKOTO paBHOBECHS OT pa3/nuyHbIX (AaKTOPOB C IIeJbI0
oTipe/ie/ieHusT ONTUMAaIbHBIX YCJIOBHI MPOTeKaHUsI XUMHUUeCKUX TTPOLIeCCOB;

16) npuUBOAWTL TIPUMEPHI THUAPOIM3a COJiell B TIOBCEHEBHOW JKU3HU
Je/IoBeKa;

17)  npUBOAMTDL MPUMEPHI OKUC/IUTE/TLHO-BOCCTAaHOBUTETBHBIX PeaKIvii B
MIPUpPO/Ie, MPOM3BO/ICTBEHHBIX TTPOL[eCCaX U )KU3HeAeATeTbHOCTH OPraHU3MOB;

18)  mpuBOAWTH TpPUMEPbI XUMHUECKUX PeaKlui, paCKphIBAIOIINX 00I1e
XUMUYEeCKHe CBOMCTBA MPOCTHIX BEIIeCTB — META/UIOB U HEMETAJIIOB;

19) mpoBOAWTE pacyeTbl Ha HAXOXKIEHWE MOJIEKYJISIPHON (OPMYIIbI
yI7IeBOAOPOAA TIO MPOAYKTaM CrOPAHUS W TI0 €r0 OTHOCHTEIbHOUW TJIOTHOCTH U
MaCCOBBIM ZIOJISIM 3/7IEMEHTOB, BXO/SIIUX B €r0 COCTaB;

20)  BrazieTh TpaBWIaMU Oe30TacHOTO obpalleHus C eJKUMH, TOPIOUUMU
¥ TOKCUYHBIMU BeIl[eCTBaMH, CPe/ICTBaMU OBITOBOM XUMHM;

21)  oCyIiecTB/AThL TIOMCK XWMHUYECKOW WHGMOpPMalMA 110 Ha3BaHHUSM,
uaeHTA(dUKaTOpPaM, CTPYKTYPHBIM (hOpMYyJiaM BeIIleCTB;

22)  KPUTHYECKH OIleHMBaTh W  HHTEPIIPETHPOBaTh  XHUMHUUECKYHO
WHGbOPMAI[HIO, COIEePIKalIyIOCsl B COOOIEHUSIX CPeICTB MacCOBOM HH(OpMaI[iH,
pecypcax IHTepHeTa, HAy4HO-TIOMYJISIPHBIX CTaThAX C TOUKH 3PEHUs
eCTeCTBeHHO-HayYHOW KOPPEKTHOCTH B LIe/ISIX BBISBIEHUS OIIMOO0YHBIX CYXKAEeHUH
1 popMUPOBaHUST COOCTBEHHOU TTO3ULIUY;

23)  MpeACTaBATH MYTH PelleHus rI00aabHBIX TPO0/IeM, CTOSIUX Tepes
Ye/I0BeUECTBOM: SKOJIOTUUECKUX, SHEPreTUUEeCKUX, ChIPhEBBIX, U PO/Ib XUMUU B
pellleHr| 3TUX MpobeMm.

2. Cojiep>xaHue yue0HOro mpeMmera.

10 kiacc.
OCHO8bl Op2aHu4ecKoll Xumuu

Tema 1. Teopusi xXuMu4ecKoz20 CmMpoeHUs1 OP2aHUYeCKUX coeOuHeHUll.
IMpupoda xumuueckux ces3ell.



Opranuueckue BelectBa. Oprannueckasi xumusi. CTaHOB/IeHYE
OpraHWYeCKOU XWUMUU KaK HayKu. Teopusi XMUMUUeCKOTO CTPOEHUSI BeILleCTB.
YrnepoaHsli ckeneT. Mi3omepus. Mi3omepsl.

CocTosiHMe 3/IeKTPOHOB B aTOMe. JHepreTruueckue YpOBHU U MOAYPOBHU.
OneKTPOHHBIE OPOUTAJIH. S-3/IEKTPOHBI U P-371eKTPOHBL. CITHH 3/IeKTPOHA.
CrniapeHHbIe 3/IeKTPOHBI. JJIeKTpOHHasi KoH(urypauus. ['paduueckue
3JIEKTPOHHBIE (POPMYJIBI.

DeKTpOHHas IPUPO/ja XMMUUYeCKUX CBsI3eM, T-CBsI3b U 0-CBsA3b. MeTo/,
BaJIEHTHBIX CBSI3€M.

Knaccudukaiysi opraHnyeckux coejuHeHMH. @yHKI[MOHA/IbHAS TPyIa.

Tema 2. Yen1e8000po0bl.

[TpenenbHble yryieBoA0PObI (ankaHbl). Bo30yxaéHHOe COCTOsIHIE aTOMa
yraepopa. ['nbpuar3aiiyis aTOMHbBIX OpOuTaneil. 3eKTpOHHOe U
IIPOCTPAHCTBEHHOE CTPOEeHYe a/IKaHOB.

['omosnoru. ["'omosornueckas pasHoCTb. I'oMooruueckuit psg.
MexyHapo/Hass HOMEeHK/IaTypa OpraHiueckux BelecTts. Misomepus
YIJIEPOJHOIO CKeJieTa.

Mertan. [lonyuenue, (pr3nyeckre U XMMUUeCKUe CBOMCTBA MeTaHa. Peakuyu
3aMellleHYs (rajoreHUpoBaHue), JerupupoBaHysl U U30MepHr3aliuM a/IKaHOB.
[erHble peakifuu. CBoOOJHBIE paiKasibl. ['aoreHNporn3BOAHbIE aTKaHOB.

KpatHsbie cBsi3u. HeripegenbHbie yriieBoAopobl. AjikeHbl. CTpoeHue
MOJIEKY/I, FOMOJIOTMsI, HOMEHK/IaTypa ¥ u3oMepus. sp>-I'ubpuausariyst. DTeH
(sTunen). I3omepusi onokeHust ABOMHOM CBA3U. [IpocTpaHCTBeHHAst U30MepuUst
(cTrepeounsomepusi).

[TonnyueHne u XxuMHUYeCKre CBOKMCTBA aJIKeHOB. Peakijuu nprcoesuHeHus
(rvpapupoBaHyve, raJioreHUpOBaHre, TUApaTaLys), OKUCJIEHNUs U ITOJIMMepU3aLin
asikeHOoB. [IpaBuio MapkoBHUMKOBa. BEICOKOMOJIEKYJISIPHBIE COeZJUHEHNS].
KauecTBeHHbIe peak1[y Ha JBOUHYIO CBSI3b.

AnkazveHsl (JYeHOBbIe YI1eBOLOPOAbl). i3oMepusi 1 HOMeHK/IaTypa.
HOusunun (6ytaaueH-1,3). V3omnpeH (2-metunOytaguen-1,3). ConpsykéHHbIe
ABOMHbBIe CBsi3U. [TonmyueHne U XMMHUUeCKHe CBOKCTBA a/ikaJieHOB. Peakiuu
NpucoejHeHus (raJioreHUpoBaHre) 1 MoJIMMepHU3aLiiU ajikaIueHOB.

AJKUHBI. ALleTuneH (3TUH) U ero ToMoJioTu. VI3oMepusi U HOMeHK/1aTypa.
MexknaccoBasi u3omepusi. XMMUUeCKre CBOUCTBA aJIKUHOB. Peakijuu
MIPUCOeIMHEHNS], OKUCIEHUS U TTOJTMMepHr3aliuy aJIKUHOB.

ApeHsbl (apoMaTUUecKre yrieBoAopoabl). Mi3omepust 1 HOMEHK/IaTypa.
benson. bensonbHoe KobLo0. Tonyos. Mi3oMepus 3aMecTUTesnei.

Xumuueckue CBOiCTBa OeH30/1a U ero roMosioroB. Peakiiiy 3amelijeHUs
(ra;moreHVpoBaHWe, HUTPOBaHKWE), OKUCJIEHNS U TIPUCOeIMHEHNS apeHOB.
[Tectunmapl. ['eHeTHUeCKas CBSI3b apeHOB C JPYTUMHU YI/IeBOJO0POJaMU.

[TpupoaHbIe NCTOUHKKM YTaeBOA0pooB. IIpupoansii ra3. Hedts.
[TonyTHBIe He(TsAHbIe ra3bl. KaMeHHbIN yTOJIb.



[TepepaboTka HedTH. [Teperonka HedTH. PekTrduKaloHHas KOJIOHHA.
bensuH. JlurpouH. KepocuH. KpekuHr HedTenpoiyKToB. TepMuueckuii u
KaTaJIMTUYeCKUW KpeKUHr. [Truponms.

Tema 3. Kucnopodcodepiicaujue opzaHuyeckue coeOuHeHusl.

Kucnopoacogepskaipe opraHnyeckue coeruHeHrs. OHOaTOMHbIe
ripeJie/ibHble CIIMPThI. PYHKIMOHA/IbHAS TPyIIa CnupToB. MI3oMepus v
HOMeEHK/IaTypa CIUPTOB. MeTaHOJ1 (MeTU/IOBBIN CIIUPT). TAHO/ (3TU/IOBbIN
criipT). [lepBHUYHBINM, BTOPUUHBINA U TPETUYHBIM aTOMBI yriaepoja. BogopojHas
CBSI3b.

[TosryueHue 1 XUMHUYeCKUe CBOMCTBa crpToB. CIIMPTOBOE OpoXKeHue.
®epMmeHThI. Bogopoanbie cBsi3u. @usnosioruueckoe Bo3JerlCTBHE MeTaHO/Ia U
9TaHOJ/1a. AJIKOTOJIA3M.

MHoOroaToMHble CIIUPThI. DTU/IEHTJIMKOJIb. ['TnliepyuH. XuMUuyeckue
CBOMCTBA Mpe/ie/IbHbIX MHOIOaTOMHBIX CITUPTOB. KauecTBeHHasi peakiys Ha
MHOTr'0aTOMHbIE CITAPTHI.

@®eHoJbI. ApoMaTHYeCKre CIUPThl. XMMHUYEeCKHe CBOMCTBA (PeHoJ1a.
KauecTBeHHas peakiusi Ha (PeHOJI.

Kap6oHusbHble coeiuHeHrs. KapboHWibHas rpyrna. AjbJeryiHas rpyrira.
Anbpervabl. KetoHsl. I3oMepus 1 HOMeHK/IaTypa.

[TonyueHvie © XMMUYeCKHe CBOUCTBA a/ibJeruzioB. Peakijuy OKUC/IeHUs 1
TIpUCOeIMHeHN anbleruoB. KauecTBeHHbIe peakijvy Ha ajibJeru/bl.

KapbonoBbie kucinoTel. KapbokcuabpHast rpyrimna (Kapbokcorpyrira).
V3omepuist 1 HOMeHK/IaTypa KapOOHOBBIX KUC/IOT. OJHOOCHOBHBIE TIpe/ie/TbHbIe
KapboHOBBIe KUCIOTHI. [TosydyeHrie 0THOOCHOBHBIX MpeZie/IbHbIX KapOOHOBBIX
KUC/I0T. MypaBbUHasg KUC/IOTa. YKCYCHasi KUCJ/IOTa. ALleTaThl.

Cnosxnble 3¢upsl. HomenknaTtypa. [TosiyueHue, XxuMyuueckre CBOMCTBA
CI0KHBIX 3(UpOB. Peakiys sTeprudukarmu. [len1ouHON ruapo/n3 CI0KHOTO
3¢urpa (OMbLIEHHE).

JKupel. TBépable KUpbI, XUAKUe KUPbl. CUHTeTUUeCKUe MOIOLLUe Cpe/iCTBa.

Yrnesogwl. MoHocaxapubl. ['mroko3a. @pykrosa. Onurocaxapuzsl.
Hucaxapuzpl. Caxaposa.

[Tomcaxapuapl. Kpaxmas. I'mvkoreH. Peakijys moJIMKOHeHCaLUK.
KauecTtBeHHas peakijusi Ha KpaxMmail. Llesirono3a. ALjeTriLesios103a.
Knaccudukaiysi BOJOKOH.

Tema 4. A3omcodepicaujue opzaHuyecKue coeOuHeHuUsl.

A3oTCojepiKalljde opraHiueckre coeiJuHeHus1. AMUHbBI. AMUHOIPYIIIIA.
Anunun. TlonyyeHuve v CBOWCTBa aHWJIMHA.

AMUHOKHUCIOTBL. VI30Mepusi 1 HOMeHK1aTypa. bunonsipasiii uoH. [TentuaHas
(amupgHast) rpynmna. [lentugHas (aMuiHasi) CBsI3b. XMMUUECKHe CBOUCTBA
aMUHOKUCOT. [Tentuabl. [Tomunentyabt. ['manuH.

Benku. CTpyKTypa 6e1KoBOM MoJieKy/ibl (TlepBUUHasi, BTOpUUHas,
TpeTUYHasl, UeTBepTUYHasi). XUMUUeCKre CBOMCTBa b6eskoB. [leHaTypaliys 1
ruziposii3 6eskoB. L[BeTHbIE peaki[iy Ha OeJKH.



A3oTcojepxkallye rerepolukinueckue coeguaenus. [lupuaud. [uppos.
[TupumuguH. ITypuH. A30THUCTbIe OCHOBaHUS.
XuMus U 340poBbe uesioBeka. DapmMakosioruueckas Xumus.

Tema 5. Xumus nosumepos.

[Tommmepsl. CTeneHs nosvMmepusanud. MoHoMmep. CTpyKTypHOe 3BeHO.
TepMoruiacTuuHble 1o/MMepbl. CTepeoperysisipHble ToaMMepsl. [TorstuieH.
[TonunponuneH. [TonuteTpadTOp3THIEH.

TepmopeakTrBHbIe NoMMepbl. DeHohopMabIeruiHble CMOJIBI.
[Tnactmaccel. eHonnactbl. AMUHOILIACTGL. [IeHOIIacThlI.

[TpupoHbIii Kayuyk. Pe3uHa. DO0HUT.

CuHTeTUYeCKUe KayuyKHu.

CuHTreTnueckue BojIOKHa. Kanpos. JlaBcaH.

11 knacc.

IToemopeHue 0cHOBHbIX 80npocoe8 Kypca xumuu 10 kaacca.

Teopusi XUMHUUYECKOT0 CTPOEHUSI OpraHUYeCKUX coeluHeHun. V3omepust.
["omosorus. Knaccudukaiusi opraHuueCcKrux coeiIMHeHUA. XUMUUYecKre CBOMCTBRA
OCHOBHBIX K/IaCCOB OpPraHUUeCKUX COeIMHeHUH.

BxoOHas koHmpoabHas paboma.

Tema 1. Teopemuueckue 0CHO8bl XUMUU.

BaxHenmme XuMuuyeCKue MOHATUS U 3aKOHbI. XMMUUeCKHW 3/IeMEeHT.
AtomHbIM HOMep. MaccoBoe uncio. Hykneotuapl. Pagronyknnabl. 30TOMBL.

3aKOH COXpaHeHUsI MaCChl BellleCTB. 3aKOH COXPaHeHUsI U TIpeBpalleHus
sHeprud. [edeKT Macchl.

[Tepuoiuueckuii 3aKOH. DeKTpOHHast KOHurypaius. I'padrueckas
3/1eKTpOHHas (popMysa. PacripefiesieHre 371eKTPOHOB B aTOMaX XMMHUUECKUX
3JIEMEHTOB MaJIbIX M OOJIBIIINX TIEPUOZOB. S-, P-, d- 1 f-3/1eMeHTBI. JIaHTaHOW/IBI.
AkTrHOUBI. ICKyCCTBEHHO MOJyYeHHbIe 37ieMeHThl. BaneHTHOCTh. BaneHTHBIe
BO3MOJKHOCTHU aTOMOB. BoZjopo/iHbIe coeiuHEeHUSI.

Crtpoenue BerjectBa. loHHas cBsi3b. KoBasieHTHasi (TIo/IsIpHasi U
Hero/IsipHasi) CBsi3b. DeKTpoHHast popmysia. MeTannmyeckas CBsi3b. Bojopo/jHast
CBSI3b.

'bpur3alivist aTOMHBIX OpOuTasiei.

Kpucranbl: aTOMHbIe, MOJIEKYJ/ISIPHbIE, MOHHBIE, MeTa/llTnYeCcKre.
DneMeHTapHas siueika.

[Tonumopdu3m. [TonmumopdHbie MoauduKatmu. Annorponus. 3omepus.
["omosnorusi. XuMUueCcKrui CUHTE3.

Xumunueckre peakliuu. OKUC/IUTEIbHO-BOCCTAHOBUTE/IbHbBIE PeaKLIUH.
Peakiiuy pa3noXkeHUs], COeITHHEHUS, 3aMellleHrs, 0OMeHa. DK30TepMUUeCKre 1
9H/I0TepMUYecKre peakii. ObpaTMble ¥ HeoOpaTHMbIe peakifiu. TerioBoi
3¢ dekT peakiuu. 3akoH ['ecca. TepmoxruMmHuueckre ypaBHeHus1. TeroTta
obpa3oBaHus. TerioTa cropaHusi.



CKOpOCTb XUMUUECKOM peakliui. AKTUBMPOBaHHbIA KOMIUIEKC. 3aKOH
NerUCTBYrIMX Macc. KuHeTHueckoe ypaBHeHHUe peakLiu.

Karamu3. Katanu3arop. Uarn6utop. ['oMOTreHHBIM U reTeporeHHbINA KaTaaus.
KaTtanutrueckue peakijuu.

Xumunueckoe paBHoBecue. IIpuniun Jle [lartesnbe.

PacTBophI. JlucriepcHble cUcTeMbl. PacTBopbl. I'pyboarciepcHbIe CUCTEMBI
(cycnieH3um u smyJibcum). KosiongHeie pacTBOPHI (30/11). A3P0O30JIH.

Crioco6bl BbIpaykeHUsI KOHIIEHTpalliyd pacTBOPOB. MoJisipHasi KOHIIeHTpal[us
(MOJISIpPHOCTB ).

OJIEKTPOJIUTBI. DJIEKTPOJITAUeCKas Auccoumanus. CrerneHb AUCCOLHAALAHN.
KoHcranTa auicconmanmu. BogopoHbIi 1oKa3aTenb. Peakijuy HOHHOTO oOMeHa.

['maponus opraHnuecKrx BellecTB. ['Mapon3 cosen.

ONIeKTPOXUMHUECKHe Peakluu. ['albBAHMUYeCKUU 3/1eMEeHT. D/1eKTPObI.
Anog. Katon. Akkymynsitop. TOTIMBHBIN 3/1eMeHT. DeKTPOXUMMUSL.

Psp cTaHapTHBIX 3/1eKTPOAHBIX MOTeHL[ManoB. CTaHAapTHbIE YCI0BUS.
CraHapTHBIA BOJIOPOIHBIN 3/IEKTPOJ,.

Koppo3usi MeTa/uioB. XvMUUecKasi v 3JIeKTPOXUMUUeCKast KOppOo3usl.

OJIEKTPOJ/IU3. DJIEKTPOJIU3 BOJHBIX PACTBOPOB. DJIEKTPOJIU3 PaCIlyIaBOB.

Tema 2. HeopeaHuuecKkasi XuMusl.

Metanbl. Crioco6bI TToyueH!sI MeTasuioB. JIerkue v TsbKesTble MeTaslIbl.
JlerkoruiaBkuve U TyroriaBKkue MeTaibl. MeTajyinueckue 3j1emMeHTsl A- U b-
rpynn. Megb. Lluuk. Tutad. Xpom. Kesneszo. Hukens. [1natuHa.

CrinaBel. Jlerupytoiiue 106aBku. UepHbie MeTa/ibl. L[BeTHbIE MeTaIlTBI.
UyryH. Crasib. JIernpoBaHHbIe CTalIH.

OKcubl ¥ TUAPOKCUIBI METaJI/IOB.

HewmeTasnbl. IIpocThie BelllecTBa — HeMeTa/libl. Yraepoa. Kpemauii. A30T.
docdop. Kucnopog. Cepa. @top. Xsop.

KucnotHele okcuapl. Krucnopozgcoaepxaiye KucaoTel. CepHasi KUC/IOTA.
A30THas KUC/I0Ta.

BogopoaHsblie coefliHeHVs] HEMeTaJlJIOB.

['eHeTHUeCKasi CBSI3b HEOPraHUUECKHUX U OPraHAYeCKUX BeleCTB.

Tema 3. Xumusi U HCu3Hb.

XuMHuyeckas TpOMBILLIEHHOCTb. XUMUYeCKast TeXHOJIOTHS.

XUMUKO-TEXHOIOTUUECKUE TIPUHLIUTIBLI TIPOMBILLJIEHHOTO T10/TyYeHUst
MeTa/I/10B. UepHasa metautyprus. [IpousBoCcTBO uyryHa. [JoMeHHas reys.
Arnomepanus. [IpousBoactBo cranu. Kucnopoansiii KoHBepTep. be3oTxogHoe
TIPOU3BO/CTBO.

Xumus B 0bITy. ITpoayKThl muTaHus. beitoBast xumusi. OTae0UHbIe
Martepuasibl. JleKapcTBeHHbIe MpenapaTbl. JKOJIOTMYeCKUM MOHUTOPUHT.
[IpenenbHO-AOMYyCTUMBIE KOHLIEHTPAL[UU.

3. TemaTnueckoe njilaHUpoOBaHUue



ITpunoxenwue 1.

Pabouasi nporpammMa no xummu Jjis 10 — 11 k/1accoB cocTaB/ieHa Ha OCHOBe:

1.

o kAW

3akoHa «O06 obpa3oBanuu B Poccuiickoit @egeparum» ot 29.12.2012r. Ne
273-D3 (C U3MeHeHUsIMU);

denepa/ibHBIN rOCyAApCTBEHHBINA 00pa30BaTe/IbHBIM CTaHZAPT CPeJHETO
ob1riero obpa3oBanus (YTB. IpUKa3oM MuHHCTepCTBa 00pa30BaHUs M HAYKU
P® ot 17 mas 2012 r. N 413)

OcHOBHOM 06pa3oBaTeIbHOU IMPOTrpaMMBbI HIKOJIBI;

YuebOHOro mnyaHa MIKOJIbI;

["omoBoro yuebHOro KaneHjapHoro rpadyka Ha TeKylui yueOHbIH rof;
Paboueii mporpamMmbI rpeAMeTHOM TUHNUN yueOHUKOB I'. E. Pyasutuca, @.
I'. ®enpamana. PI'OC. Xumus. 10 — 11 kmaccel: mocobue st yuuresiei
ob1rieobpa3oBarebHBIX yUpexaeHui, cocT. AdaHacbeBa M.H., M.
«ITpocBeijenue», 2017 r.;

Yuebnuka: Pymsuruc I'. E., ®enpaman . I'. Xumus. 10 knacc. @I'OC:
yueOHHMK /17151 0011ieoOpa3oBaTebHBIX yupexaenuii / Pyasuruc I, E. - M.:
ITpocserienue, 2020.

Yuebnuka: Pymsuruc I'. E., ®enpaman . I'. Xumus. 11 knacc. @I'OC:
yueOHHMK /17151 0011ie00pa3oBarebHBIX yupexaenuii / Pymsutuc I, E. - M.:
ITpocgerijenue, 2020.

ITpunoxenue 2.

Kpurepun onieHKH 00pa3oBaTe/IbHBIX Pe3y/IbTaTOB 00y4aroIuXcsi 0 XUMHH.
Cucmema oyeHueaHus € npedmeme XumMusi:

1. OyeHka ycmHo20 omeema.

OT1MmeTKa «5»:

- OTBeT MOJIHbIY Y TIPaBUIbHbIM Ha OCHOBAHUM U3YUEHHBIX TEOPUH;

- Marepuas H3/I0KeH B OINpeJe/eHHOW JIOTMYeCKOW TI0C/e0BaTeIbHOCTH,
TUTEPaTyPHBIM SI3bIKOM;

- OTBET CaMOCTOSITe/TbHBIM.

OTMeTKa «4»:

- OTBET IOJIHbIA U MPABW/IbHBIM Ha CHOBAaHWU U3YUEHHbBIX TEOPUM;
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- MaTepuas W3JIO)KeH B OIpejle/IeHHOM JIOTHYeCKOW TI0C/e0BaTebHOCTH, TIPU
3TOM [IOMyIleHbl /[IBe-TPU HeCyIlleCTBeHHble OIMMUOKU, WCTIpPaB/ieHHbIE TI0
TpeOOBaHUIO YUUTEJIS.
O1meTKa «3»:
- OTBeT TIOJIHBIM, HO TIPM 3TOM JIOIyIlleHa CYI[eCTBeHHasl OIMOKa WM OTBET
HEeTIOJIHBIN, HeCBSI3HBIMN.
OTMeTKa «2»:
- Tpu oTBeTe OOHapy)KeHO HerNOHWMaHWe Yuall[uMCS OCHOBHOTO COJiep>KaHUsI
yueOHOro MaTepuana WIM [OMYyleHbl CYleCTBeHHbIe OLIMOKH, KOTOpbIe
yualuiicss He MOKeT UCIPaBUTh MPY HaBOZSIIUX BOMPOCAX yUuWTessl, OTCYyTCTBHE
oTBeTa.
2. OyeHKa 3kcnepumMeHmMa/ibHbIX yMeHUll.
O1leHKa CTaBUTCS Ha OCHOBAaHWM HAOMIOfIEHUs 3a YYaIl[UMHUCS U THCbMEHHOTO
oTueTa 3a pabory.

O1meTKa «5»:
- paboTa BBITIOJIHEHA TIOMHOCTBI0O U TIPAaBUIBHO, CZe/laHbl ITIPABHJIbHbIE
Ha0JTI0/IeHUS Y BBIBOJIB;
- 9KCTIepUMEHT OCYIIIeCTB/IEH T0 IJIaHy C yuYeTOM TeXHUKU 0e30racHOCTH H
TipaBu/ paboThI C BelljecTBaMU U 000py/J0OBaHUEM;
- TIPOsIBJIEHBI OPraHW3aI[MOHHO - TPYZOBBIE YMEHHs, TO/JeP)KUBAIOTCS UUCTOTA
pabouero MecTa U MopsiIoK (Ha CToJie, 5KOHOMHO UCTIOJIb3YIOTCSI PeaKTUBbI).

O1meTKa «4»:
- paboTa BbITIOJTHEHA TPaBU/IbHO, C/le/laHbl MPaBU/IbHbIe HAO/TIOIeHUST U BBIBO/IBI,
HO TIPM O3TOM JKCIIEDUMEHT TIpOBe/leH He TIO/HOCThI0 WU JOMYIIeHbI]
HeCylljeCTBeHHbIe OLIMOKHK B paboTe ¢ BelleCcTBaMU U 000pyI0BaHHEM.

O1meTKa «3»:
- paboTa BBITIOJTHEHA TMpaBUIBHO He MeHee UeM HAarloJIOBUHY WM [OMyIleHa
Cyl[eCTBeHHasl OITMOKa B XO/le SKCIIepUMeHTa B O00BSICHeHWH, B 0OMOPMJIEHUH
paboThl, B cobOZIeHNM TIpaBU/T TEXHUKHW Oe30macHOCTH Ha paboTe C BelljeCTBaMHU
1 00opy/IoBaHKEM, KOTOpast MCITPABJISIETCS TI0 TPeOOBAaHUIO YUHTEJIS.

OTMeTKa «2»:
- JomyileHbl ABe (1 Oosiee) CyllecTBeHHbIe OIMMOKKA B XOJe: 3KCIepUMeHTa, B
o0bsicHeHu, B odopmieHMH paboThkl, B COOMIOZIEHWM TIPAaBW/I TEXHUKH
Ge3oracHoOCTH TIpU paboTe C BeljecTBaMH U 000pyZ0BaHHEM, KOTOPbIe yUall[uics
He MOyKeT UCIIPaBUTh JaXke M0 TpeOOBaHUIO YUUTe/IS;
- paboTa He BBITIO/IHEHA, Y YYaIl[eTOCsi OTCYTCTBYET SKCTieprMeHTa/IbHbIe YMeHUsI.
3. OuyeHka ymeHull pewiamb pacyemuble 3a0ayul.

OT1meTKa «5»:
- B JIOTUYECKOM PpacCYy)X/IeHHHd U pellleHuH HeT OIMOOK, 3ajaua peleHa
palMOHaIbHBIM CIT0Cc060M;

OT1meTKa «4»:
- B JIOTUYECKOM pacCCYKIEHWM W peIIeHdsT HeT CYI[eCTBEeHHBIX OIITHOOK, HO
3a/laua pellleHa HepalMOHa/bHBIM CIIOCOOOM, WX [ONylleHo He 0Oosiee ABYyX
HeCyIlleCTBeHHBIX OIHNOO0K.

O1meTKa «3»:



- B JIOTUYeCKOM paCCY)X/eHHU HeT CYIIeCTBeHHBbIX OIIMOOK, HO [OmyIleHa
CyljecTBeHHasl OIlMOKa B MaTeMaTHUeCKUX pacyueTax.
OT1meTKa «2»:
- IMeeTCs CYI[eCTBeHHbIe OITMOKY B JIOTHUECKOM PacCyKAeHU! U pellleHUH!.
- OTCYTCTBHe OTBeTa Ha 3a/laHue.
4. OyeHKa NUCbMeHHbIX KOHMPO/AbHBIX padom.
OTMeTKa «O»:
- OTBeT TI0JIHbIM U MPaBWIbHbIN, BO3MOXXHa HeCyIljeCTBeHHasl OIl1bKa.
O1meTKa «4»:
- OTBET HeIlOJIHbIN WK [0MYyIeHO He 6osiee JBYyX HECYI[eCTBeHHbBIX OIIMOOK.
O1meTKa «3»:
- pabora BBINTOSIHEHA He MeHee UeM HarloJIOBHHY, JOMylljeHa O/lHa CyIlleCTBeHHast
olrMOKa ¥ TPH 3TOM /IBe-TPU HeCyIllleCTBeHHbIE.
OT1meTKa «2»:
- pabora BbIMIOSTHEHA MeHbBIIE YeM HallOJIOBUHY WM COJEP)KUT HECKOIbKO
CYII[eCTBEeHHBIX OIMOOK.
- paboTa He BBITTOTHEHA.
[Ipu olleHKe BBLITIOJHEHUS IMMCbMEHHOM KOHTPO/JBbHON paboThl HeobXogumMo
YUUTBHIBAaTh TPpeOOBaHUS eIMHOTO Opdorpaduueckoro pexkuma.
5. OyeHka mecmoebix pabom.
IIpu oLleHVMBaHMM UCIIO/b3YeTCs CJIelyroLas 1Kaja: JJjsi TecTa U3 5 - BOIPOCOB
* 90% u 60/1ee MpaBUILHBIX OTBETOB — OI[eHKA «5»;
* 70 — 89% mnipaBU/IbHBIX OTBETOB — OL[eHKA «4»;
* 50 — 69% mnpaBUILHBIX OTBETOB — OL|€HKa «3»;
» meHee 50% IIpaBU/IbHBIX OTBETOB — OLIEHKA «2».
6. OyeHka npoekma.
[IpoeKT oLjeHHMBaeTCs 10 CeAyLIUM KPUTEPUSIM:
* cobstoieHre TpeboBaHUH K ero 0opMIIeHHIO;
* He0OXOJUMOCTb U IOCTaTOYHOCTD /IS PACKPBITHUSI TeMbI TTPUBEZIEHHON B TEKCTe
NpoeKTa UH(pOopMaIuy;
* yMeHHe oOyuaroIerocss CBOOOJHO M3/araTb OCHOBHbIE W/leW, OTpakeHHbIe B
MPOEKTE;
* crnocobHOCTb  oOyuarolerocsi TOHSTh CyTh  3a/laBaeMbIX  UjeHaMU
aTTeCTalJMOHHOM KOMHCCHU BOTIPOCOB U C()OPMYJ/IMPOBAaTh TOUHbIE OTBETHI HA HUX.

ITpunoxenue 3.
IlepeueHb /1a00PaTOPHBIX OMBITOB M MPAKTHYECKUX Pad0T, TUMOB PacYeTHBIX
3aja4.
JlabopamopHbie onbimbl.
1. W3rotosnieHre Mozesield MOJIEKYJT yIIeBOZOPOOB.
OsHakom/ieHHe ¢ oOpa3sijaMu MpoAyKTOB HedyTeriepepaboTKu
Oxkucnenue sTaHosa okcugom meau (II).
PacTBopeHuMe r/viieprHa B BOZie U peakiiys ero ¢ ruapokcuzom meau (11).
XUMHUYecKre CBOMCTBA (peHoa.

kW



&

OxkucneHvie MeTaHass (3TaHass) okcugom cepebpa (1).
Oxkucnenue MetaHasnd (3TaHans) rugpokcugom meau (II).
8. PacTBOpMMOCTH KUPOB, J0Ka3aTe/IbCTBO UX Hellpe/elbHOr0 Xapakrepa,
OMBUIEHWE )KUPOB.
9. CpaBHeHHe CBOMCTB Mbl/Ia U CUHTETUYECKUX MOIOIIUX CPE/ICTB.
10.CgoiicTBa I/TtOKO3bI KaK anbJeruoCiupTa.
11.B3anmMo/ielicTBre caxapo3bl C TUAPOKCUIOM KaslblHsl.
12.TIpuroToByieHe KpaxMabHOTO K/IeHMCTepa U B3auMOZEUCTBUE €0 C UOJIOM.
13.I'naponus Kpaxmarsna.
14.03HakomsieHre ¢ 06pa3iiaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH.
15.11BeTHbIe peakliy Ha OesTKu.
16.CgoiicTBa KarpoHa.
17./A3yyeHue BAUSIHUS PA3/IMUHBIX (DAKTOPOB HAa CKOPOCTb XUMHUYECKOM
peaxiiuu.
18.0OmnpezneneHvie peakliuy CpeJibl yHUBEPCalbHbIM UHJUKAaTOPOM.
19.'maponus conen.
ITpakmuueckue pabombi
1. ITonyuyeHue 3THU/IEHA U OMBITHI C HUM.
2. TMonyueHue U cBoMCTBa KAPOOHOBBIX KUCJIOT.
3. PemeHue 3KCriepUMeHTa/IbHBIX 3a/jay Ha TT0JIyYeHHe U paclio3HaBaHue
OpraHhYeCKuX BeLeCTB.
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4. Pacrio3HaBaHMe I1J1aCTMacC U BOJIOKOH.

5. TlpuroToBneHve pacTBOPOB C 3alaHHOU MOJIIPHOM KOHLIEHTPaL1eHn.

6. PeueHue s3KkcrieprMeHTabHbIX 3a/iau 110 TeMe «MeTasibi».

7. PellieHre 3KCriepvMeHTalIbHbIX 3ajau o Teme «HemeTasibi».
COI''TACOBAHO COI'JTACOBAHO
IIpoToKOJI 3acejaHusl METOAUYECKOr0 3amecTtuTesnb AupeKTopa 1o YBP
00beIUHEHUS YUUTe /el ecTeCTBeHHO- E.B.YxaHnéBa
MaTeMaThueckoro rukiaa COI Ne 20 20 roza
oT 20 roga Ne 1

JI.J1.IlTax6a6sH
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