IosicHUTEJBLHAA 3aANIUCKA

Pabouas mporpamma yweOHoro kypca xumuu jisi 10 kimacca cocraBiieHa Ha OCHOBE
denepallbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa CpeJHEro o0Iero oopa3oBaHus
110 XHUMUHU, anMepHoﬁ nmporpaMmbl 110 XHMMHWH, HallpaBJI€Ha Ha MJOCTHXKCHHC YydYalllUMHUCH
JIMYHOCTHBIX, MCTAIIPCIMETHEBIX, ITPEAMCTHBIX PE3YJIIETATOB 110 XUMUH.

HopMaTHBHBIMH TOKYMEHTAMHU
AJIs1 COCTABJIEHUsI padoyeil MporpaMmbl SIBJISIOTCSH:

l. ®enepampupni 3akoH or 29 gekabps 20121 Ne 273-03 «O6 o06pazoBaHum
B Poccumiickoit @enepanuny C U3MEHEHUSAMH U JOMOJTHEHUSIMU OT: 7 Masi, 7 utoHs, 2, 23 W0,
25 nos0ps 2013 1., 3 depans, 5, 27 mas, 4, 28 urons, 21 urons, 31 nexadps 2014 1., 6 anpens, 2
Mast, 29 utons, 13 uromns, 14, 29, 30 nexa6ps 2015 r., 2 mapra, 2 urons, 3 utons, 19 gexadbps 2016
r., 1 mas 2017 r., 29 uronsa 2017 ., 29 nexabps 2017 1., 19 deBpans 2018 r., 7 mapra 2018 ., 27
utons 2018 ., 3 asrycra 2018 1., 25 nexabps 2018 ., 6 mapta 2019 1.

2. Tlocranosnenue IlpaBurensctBa Poccuiickoit ®@emepaiuu ot 12 ampens 2019
Ne 434 «O0 ytBepxkaeHUM MpaBuil pa3paboTKu, yTBepxkaeHuss DenepanbHbIX roCyIapCTBEHHbIX
00pa30BaTeIbHbIX CTAHIAPTOB U BHECEHUS B HUX W3MEHEHUW M MPU3HAHUU YTPATUBLUIUMH CUITY
HEKOTOpBIX akToB IIpaBurenscrBa Poccuiickont denepanun»

3. ®denepanbHbBli TOCYIapPCTBEHHBIM 00pAa30BATENbHBIA CTAHAAPT CPETHErO OOIIEro
oOpazoBanus (yTBepkJeH npukazomM MunoOpHaykun Poccum Ne413 ot 17 mas 2012 roma) c
W3MEHEHUSMH W JIOTIOJIHEHHSIMHU OTC M3MEHEHHMSIMHU W JOTOJHeHusMH oT 29 nekadps 2014 r.,
31 nexabps 2015 .

4. Tlpuka3 MunucrepctBa 00paszoBanust u Hayku P® ot 29 nekabps 2014 . Ne 1645 o
BHECEHMM M3MEHEHUH B Mpuka3z MunucrepcrBa oOpa3zoBanus u Hayku P® ot 17 mas 2012 . Ne
413 «OO0 yrBepxkaeHun (QeaepasbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa
cpenHero (IoJHOT0) 0011ero 0opa3oBaHUs.

5. Tlpuxa3 Munucrepcrsa o0pazoBanus u Hayku P® or 31 nexkadps 2015 . Ne 1578 «O
BHECEHMH M3MEHEHUi B (heiepalibHbIN roCcyJapCTBEHHbIN 00pa3oBaTeIbHbI CTaHIAPT CPEAHETO
oOuiero o00pa3oBaHUs, YTBEPXKACHHBIN NpHKa3oM MuHHCTEpCTBA 00pa3oBaHUS U HayKu
Poccuiickoit ®enepaunu ot 17 mast 2012 . Ne 413».

6. Tlpukas MunucrepctBa 06pa3oBanus u Hayku P® or 29 wmrons 20171 Ne 613 «O
BHECEHMM M3MEHEHU B (hefepalibHbIN roCyJapCTBEHHBIN 00pa30BaTeNbHbI CTaHIAPT CPEAHETO
oOuiero o00pa3oBaHUs, YTBEPXKACHHBIN NpUKa3oM MuHUCTEpCTBa 00pa3oBaHUS U HayKu
Poccuiickoit ®enepaunu ot 17 mast 2012 . Ne 413».

7. TlpumepHas OCHOBHas 0Opa3oBaTelibHas IPOrpaMMa CPEIHEro 0OLIEro 00pa3oBaHus:
onoOpena 28 wuroHs 2016. Ilporoxon ot Ne2/16 // Peectp mNpUMEpPHBIX OCHOBHBIX
00111600pa30BaTEIbHBIX IpOTpamM. — URL :http://fgosreestr.ru/wp-
coNeteNet/uploads/2015/07/PrimerNeaya-osNeovNeaya-obrazovatelNeaya-programma-sred Neego-
obshhego-obrazovaNeiya.pdf ([lara o6pamenus: 15.06.2019).

8. Tlpukaz Munucrepcrsa o6pazoBanus u Hayku PD or 18 mrons 2016 . Ne 870 «O6
yrBepkeHnn [lopsiaka hopmupoBanus hemepaabHOTO TepeuHsl YIeOHHKOB, PEKOMEHIYEMBIX K
WCTOJB30BaHUIO  TPHU  peAM3allid  HUMEIOIIUX  TOCYIapCTBEHHYIO  aKKPEIUTAIHIO
o0pa3oBaTeIbHbIX IPOrpaMM HauyajlbHOrO OOLIEro, OCHOBHOIO OOILEro, CpeiaHero oOIIero
00pazoBaHU.

9. llpukas  Munucrepcrea Ilpocsemenns P®  or 28.12.2018 roma Ne 345
«O denepanpbHOM TIepeuHE Y4€OHHUKOB, PEKOMEHIYEMBIX K HMCIOJIb30BAHUIO TPU PEaTU3alNU
MMEIOIINX TOCYJApCTBECHHYIO aKKpEIUTAII0 00pa30BaTebHBIX MPOTPAMM HAYaIbHOTO OOIIEro,
OCHOBHOTO OOIIIETO, CPEIHETO 00IIero 00pa30BaHUs.




10. IIpukas Munncrepcra Ilpocsemenus PP or 8 mas 2019 . Ne 233 «O BHeceHUH
U3MeHeHnd B (enepalbHBId TepedeHbh yYeOHHMKOB, PEKOMEHIIYEMBIX K HCIIOJNIB30BaHUIO IPH
peaM3aliil  UMCEIOIUX TOCYIAPCTBEHHYIO aKKPEAWTAIMI0 00pa30BaTeNbHBIX — MPOTPaMM
HayaJIbHOrO OOIIEro, OCHOBHOTO OOIEro, cpeaHero oOIiero o0pa3oBaHUs, YTBEPKJIEHHBIH
npukazoMm MunucrepctBa Ilpocsemenuss Poccuiickoit ®enepauun ot 28 npekabps 2018 .
Ne 345».

14 Meroguueckoe THUCHBMO O  TPENOJaBaHUM  YU4EeOHOTO  TpenMeTa XHUMHH B
0011e00pa3oBaTeNbHbIX YapexaeHusx SApocmaBckoit oomactu B 2019/2020 y4.r.;

15. Ilucemo [enapramenta oOpaszoBanus fpocnaBckoil obmactu «O pabouux mporpammax
yueOHbIX KypcoB» oT 12.01.2006 1. Ne23/01-10;

16. YueOnniit utan MOY EpmakoBckoii cpemHeid 001meo0pa3oBaTeIbHOM IIKOJIBI

l[wmmu uzyuenusi xumuu 6 cpedueﬁ WiKoJie A61a10mcsa.

1) BuIeHHE W TIOHMMAaHWE 3HAYMMOCTH XUMUYECKHX 3HAHUM ISl KKIOTO WICHAa COIMyMa;
yYMEHHUE OLICHUBATh pa3iuyHbie (DAaKThI U SIBICHUS, CBI3AHHBIC C XUMUUYECKUMU OOBEKTaMH U
MpoIeCCaMi Ha OCHOBE OOBEKTUBHBIX KPUTEPHUEB M OINPEACIEHHON CHUCTEMBI IIEHHOCTEH,
dbopmynupoBaTh 1 000CHOBBIBATH COOCTBEHHOE MHEHUE U YOCKICHUE;

2) NOHMMaHUE  pOJM XUMHUU B COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTHUHE Mupa u
WCIIOJIB30BAHNE XMMHUYECKUX 3HAHUM TSI 0OBSICHEHHSI 0OBEKTOB M MPOIIECCOB OKPYKAIOIIEh
JNENCTBUTEIBHOCTH — MPUPOJHON, COLMATIBHOM, KyJIBTYpPHOM, TEXHUYECKON CPELIbI;

3) ¢gopmupoBaHuE Yy CTapIIEKIAaCCHUKOB IPU U3YYEHUU XUMHUHU OIbITAa MO3HAHUS U
CaMOIIO3HAHMSI C TOMOUIBIO KJIFOYEBBIX KOMIIETEHTHOCTEH (KJIIOUEBBIX HABBIKOB), KOTOpbIE
MMEIOT YHUBEPCAJIbHOE 3HAUE€HUE Ul Pa3IMYHbIX BUAOB JIEATEIbHOCTH, — IIOMCKA, aHATIN3a
1 00paboTKu MH(pOpPMaIK, U3TOTOBICHHE HH(POPMALITMOHHOTO IPOAYKTa U €T0 NMPE3eHTALUH,

NPUHATHS  pElIeHUd, , KOMMYHHUKATUBHBIX HAaBBIKOB, 0e€30MacHOro oOpalleHus ¢
BEII[ECTBAMH, MaTepuajgaMi U IPOLECCaMU B MOBCEAHEBHOW >KM3HH U NpodecCcuoHaIbHON
NEATENBHOCTH.

Mecrto npeamera B y4eOHOM IIaHe

Kypc xumun B cpenneil mkone npenycmarpuBaercs denepalbHbIM TOCYIapCTBEHHBIM
o0pa3oBaTenbHbIM CTAaHAAPTOM KaK COCTaBHAas 4YacTh HpeaMeTHoW obmactu «EcrecTBeHHO-
Hay4HbIE TIPEAMETHI».

B yueOHOM maHe Ha u3ydeHue xumuu B 10 kaacce oTBoguTCs 2 yaca B Hezemto (68 yacos).

YMK:
VYyeonuk O. C. I'abpuensna, U. I. Octpoymona, C. A. Cnankosa. 10 kmacc. ba3oBblii ypoBeHS :
yueb.mocobue A o6meoOpazoBaTenbHbIX. opranu3anuii / M. : [Ipocsemenne, 2019t



Ilnannpyemblie pe3yJibTaThl
JInyHOCTHBIE, MeTaNIpeAMETHbIC U NPeIMeTHbIEC Pe3yIbTaThI

OCBOEHHS Kypca
OOyyeHue XMMUHU B CpelHEN MIKoJie Ha 0a30BOM ypOBHE IO JIAHHOMY KypCy CIOCOOCTBYET

JOCTHXXCHHIO 06yT~IaIOHII/IMI/IC$I CICAYIOIIUX JIUUHOCHHBLX PEe3)1bmanaoe:

1)

2)

3)

4)

YyBCTBA TOPIOCTH 34 POCCHUMCKYKH) XMMHYECKYI0O HAyKy M OCO3HAaHHME POCCHUHCKOMI
IpaXkIaHCKOM MJICHTUYHOCTH — 8 YEeHHOCMHO-OPUEHMAYUOHHOU cepe;

OCO3HaBaTh HEOOXOAMMOCTb CBOEH MO3HABATEIILHOM AEATEIBHOCTH U YMEHHUE YIIPABIIATS €IO,
TOTOBHOCTbh U CHOCOOHOCTh K CaMOOOpa30BaHUIO HA MPOTSKEHUU BCEH JKM3HH; MOHUMaHUE
BaXHOCTH HEINPEPHIBHOTO 00pa3oBaHUs Kak (DaKTopy YCHEIIHOW MpodeccuoHanbHOU U
OOLIECTBEHHOW MAESTEIbHOCTH; — 6 no3HasamenvHoli (KOTHUTUBHOW, MHTEIUIEKTYaJlbHOM)

cghepe

TOTOBHOCTh K OCO3HAHHOMY BbIOOPY JasibHEN e 00pa3oBaTeabHON TPACKTOPUH WU Cepsl
poheCcCUOHATBLHOM ACSITEIIBHOCTH — 8 Mpy008ol cghepe;

HENPHUITHE BPEIAHBIX TPUBBIYCK (KYpPeHHS, YHNOTPEOJICHHS aJKOTOJII W HAapKOTHKOB) Ha
OCHOBE 3HaHUH O TOKCHYECKOM M HApKOTHYECKOM JICWCTBHH BEIIECTB — 6 c@epe
300posbechepedceHUs U Oe30NaAcCH020 00Pa3a HCU3HU;

Memanpeomemuvimu pe3yromamamu OCBOCHUS BBIITYCKHHUKAMHU CPEIHEHM IIKOJBI Kypca

XUMHUU SABIIAKOTCA:

1)

2)

3)

4)

ucnoniv306anue OCHOBHBIX METOJIOB IO3HAHUS (OmpeseseHre HCTOYHHUKOB Y4YeOHOW H
Hay4HOU MH(OpMaLIMK, [TOJydeHUe 3TON nHdopManuu, e€ aHaIu3, 1 YMO3AKIIIOUEHHSI Ha €ro
OCHOBE, W3rOTOBJICHWE W IMpe3eHTaluss HUHGOPMAIMOHHOTO NPOAYKTa; HPOBEIACHUE
JKCIIEPUMEHTAa, B TOM UYHCIE€ M B TPOLECCE HCCIEN0BAaTEIbCKON JEATENbHOCTH,
MOJIETMPOBAaHUE H3Yy4yaeMbIX OOBEKTOB, HAOIIONEHUE 3a HUMHU, UX H3MEpeHue, (uKcanus
pe3ybTaTOB) U UX HNpuMeHeHue JUId TOHUMAHHS Ppa3IUYHBIX CTOPOH OKpYXKarolieu
JICMCTBUTEIIFHOCTH;

61a0eHue OCHOBHBIMU HHTEJUIEKTYaJIbHBIMHU OIEpalUsIMH (aHAIU3 U CUHTE3, CPaBHEHHUE U
cucreMmarusanus, o00OIIeHHe M KOHKpeTH3alus, KilacCUpUKalus U IOUCK aHaJIoTOB,
BBISIBJICHHE NPUYMHHO-CJIECACTBEHHBIX CBs3€l, (OpMYIMpPOBKAa THMIOTE3, UX IPOBEpKA H
(GbopMynHpOBKa BBHIBOJIOB);

nosHanue OOBEKTOB OKPYKAIOUIET0O MHpAa B IUIAHE BOCXO0XKJIEHHS OT aOCTPAaKTHOIO K
KOHKPETHOMY (OT OOIIEero yepe3 4aCTHOE K €TUHUYHOMY);

cnocobrocmob BbIIBUI'aTbh UACU U HAXOAUTH CPCACTBA, H€O6XO)II/IMI)IC JJI1 UX JOCTHUXKCHU A,

5) ymenue hopMyaHpoBaTh 1ENIM U ONPEAETATh 3a7ja4i B CBOEH NO3HABATEIbHON JESITEIbHOCTH,

6)

ONpCaACIIATE CPECACTBA JJIA JOCTUKCHUA mene u peUICHUA 3a1a4,

onpedensimb ~ pa3HOOOpa3Hble  HMCTOUYHHUKHM  MOJYYEHHS  HEOOXOIUMOM  XMMHUYECKOU
uH(popMalluy, YCTAaHOBJIEHUE COOTBETCTBUSA COJACpKaHUS U (OPMBI IpEICTaBICHUS
MH(OPMALIMOHHOTO MPOIYKTa ayIUTOPUU;

7) ymenue TPOAYKTUBHO oOOWIaTbcs M B3aUMOJAEWUCTBOBAaTbL B IMPOIECCE COBMECTHOU

8)

ACATCIIBHOCTHU, YYMUTBIBATH IIO3HMIHUU JAPYTUX YYACTHHUKOB JCATCIBHOCTH, 3(1)(1)6KTI/IBHO
paspeniaTh KOH(PIUKTHI;

20MOBHOCMb K KOMMYHMKALIMM (TPEACTABIATh pe3ybTaThl COOCTBEHHOW MO3HaBaTelbHON
NEeSTEHLHOCTH, CIBIIIATH U CIYIIATh ONMOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO MO3HUITHIO);



9) yMeHue WCTONB30BaTh CPEACTBA WHMOPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJOTHI
(manee — UMKT) B pereHrr KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OpTraHU3aI[MOHHBIX 3314 C
cobmoneHneM  TpeOOBaHUM  SPTOHOMHKH,  TEXHUKH 0e30I1aCHOCTH, TUTHEHEI,
pecypcocOepexeHusi, TPAaBOBBIX U ATHIECKUX HOPM, HOpM MH(POPMAITMOHHOM O€3011aCHOCTH;

10) 6nadenue sI3bIKOBBIMH CPEJICTBAMU, B TOM YHUCIIE U SI3BIKOM XUMUU — YMEHHUE SCHO, JIOTHYHO
Y TOYHO U3JIaraTh CBOIO TOUKY 3PEHMUSI, HCII0JIb30BaTh a/IeKBATHBIE SI3bIKOBBIE CPE/ICTBA, B TOM
YHCJie ¥ CUMBOJIbHBIE (XUMUYECKUE 3HAKH, (POPMYJIbI U YPABHEHHUS).

Ilpeomemnvimu pe3ynomamamu N3y9eHUs XAMUU Ha 0a30BOM YPOBHE Ha CTYIIEHHU CPEIHETO
o0uiero 06pazoBaHus ABJISIOTCS CIEAYIOIINE Pe3yabTaThl.
B no3naBaresibHOM cepe:

~

3Hanue (NOHUMAHUe) TEPMUHOB, OCHOBHBIX 3aKOHOB M BaKHEHIIMX Teopuil Kypca
OpraHUYECKOM M 00IIeH XUMHH;

2. ymeHue HAOMIONATh, OMHCHIBATh, (PUKCHPOBATH PE3YIBTATHl U JEJaTh BBIBOJLI HA OCHOBE
JEMOHCTPAIMOHHBIX U CAMOCTOSITEIIbHO MPOBEAEHHBIX SKCIIEPUMEHTOB, UCTIOIB3Ys JJIsI 3TOTO
POIHOM (PYCCKUN UM MHOM) SI3BIK U SI3BIK XUMUH,

3. YyMerue KJ'IaCCI/I(bI/HII/IPOBaTI) XUMHYCCKUEC DJICMECHTEI, IIPOCTHIC BCIICCTBA, HCOPTaAaHNUICCKUC U
OpPraHu4eCKUC COCANHCHUA, XUMHUYCCKUC IIPOUCCChI;

4. ymeHnue XapaKTepH30BaTh OOIIME CBOWCTBA, MOJIy4€HHE U IPUMEHEHUE HM3YYEHHBIX KJIAcChl
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB U UX BaKHEHIINX NpEACTaBUTEIEH;

5. onucovledmsv KOHKPETHBIC XMMHYCCKHUEC PCAKIUHU, YCIOBHA HX HNPOBCACHUA H YIIPABICHHA
XUMHUYCCKUMHU IIPOLCCCaMU;

6. yMeHue TIPOBOAWTH CAMOCTOATEIBHBI XWMHUYECKHN OKCIEPUMEHT U  HaOIomaTh
JEMOHCTPAIIMOHHBIA  AKCIIEPUMEHT, (PUKCHPOBATh pE3yAbTaTbl W JEJNAaTh BBIBOJBI U
3aKIIFOYEHHUS IO PE3YIbTaTaM;

7. npocHo3upoeanitsb CBOMCTBaA HCU3YYCHHBIX BCUICCTB 11O aHAJIOTMU CO CBOMCTBaMH HN3Y4YCHHBIX
Ha OCHOBE€ 3HaHUA XUMHYCCKHUX SaKOHOMepHOCTefI;

8. onpedensimv WUCTOYHUKHA XUMUYECKOM HH(pOpMaLuu, MOJy4yarb €€, IPOBOJUTH aHaJIM3,
M3rOTaBINBaTh NH(MOPMALIMOHHBIN IPOAYKT U MPEJICTABISATH €T0;

9. ymemwv nonv3osamvcs 00S3aTEIbHBIMU  CIPAaBOYHBIMU MaTepuaiamu: Ilepuonnueckoi
cucreMo  xumuueckux  anementoB  J[. M. MenneneeBa, Tabnuueil  pacTBOPUMOCTH,
AIEKTPOXUMHUYECKAM PSIIOM HAINPSIKEHUHW METAJUIOB, PSAIOM JJIEKTPOOTPHULIATEIBHOCTH — JUIA
XapaKTEPUCTUKN CTPOCHHMS, COCTaBa U CBOMCTB aTOMOB XMMHUYECKHUX AeMeHTOB [—IV neprnoaos
1 00pa30BaHHBIX UMU MIPOCTHIX U CJIOKHBIX BEIIECTB;

10. ycmanoeénenue 3aBUCUMOCTH CBOMCTB M IIPUMEHEHHMS BAXKHEMIIUX OPraHUYECKUX
COEIMHEHUHN OT UX XMMHUYECKOTO CTPOEHHMSI, B TOM YHCJIe U OOYCIOBIECHHBIX XapaKT€pPOM 3TOrO
CTpoeHus (MPeAeIbHBIM UM HETIPEIEIbHbIM) U HATMYUEM (PYHKIMOHAIBHBIX IPYIIIL;

11. moodenuposanue MONEKya HEOPraHMUECKUX U OPraHUYECKUX BEIECTB;

12. nonumanue XMUMHYECKOW KapTHUHBI MHUpa KaK HEOTHEMJIEMOW YacTHU LIEJIOCTHOM HAy4dHOM
KapTUHBI MUDA.



L B neHHOCTHO-OpHEHTAIMOHHOM cepe — GopMUpOBaHUE COOCTBEHHOUN MO3ULUU MPU
OLIEHKE IOCIEICTBUI A OKPYXKaloIled cpellbl AEATEIBHOCTH YEIOBEKa, CBSI3aHHOM C
MIPOM3BOJICTBOM U MepepabOTKON XUMUUYECKUX MTPOAYKTOB;

IL B TpynoBoii cepe — nposedenue XUMUYECKOTO IKCIEPUMEHTA; pa3zéumiue HaBBIKOB
yueOHOM, MPOEKTHO-UCCIEI0BATEIbCKON U TBOPUYECKOHN JESATENILHOCTU MPHU BBIITOJHEHUU
HHIUBUAYAJIBHOI'O IMTPOCKTA M0 XUMHHU,

I[II. B cdepe 310poBoro odpasa xKU3HU — coOI00eHUe TIPaBUI OE3011aCHOTO OOpalIeHUs C
BCIICCTBAMHU, MaTcCpHaiaMU; OKa3aHUC HepBOﬁ IIOMOIIMN IPH OTPABJIICHUAX, OKOrax H
TpaBMax, IOJYYEHHBIX B PE3y/IbTaTe HapYyIICHUs MpaBWJI TEXHUKU OE30MACHOCTU NpHU
paboTe ¢ BelmecTBaMu 1 JIa0OPaTOPHBIM 000PYIOBAHUEM.

IInanupyemble pe3yJbTarbl H3yYeHHs y4eOHOI0 NpeaMeTa

«XMMHS» Ha 0230BOM ypPOBHe
B pesynbrare usydyenust yueOHOTO npeaMera « XUMHs Ha YPOBHE CpeiHEro oOIIero
00pa3zoBaHwUs:
BoinyckHuk Ha 6230BOM YPOBHE HAYUHTCSH:
— pacKpbIBaTh Ha MpHUMepax pojb XHUMHU B (DOPMHPOBAHWU COBPEMEHHOUN HAYyIHOU KaPTHHEI
MHpa U B IPAKTUUECKOH 1EeATEIbHOCTH YEJIOBEKA;
— JIEMOHCTPUpPOBATh Ha MpPUMEpPax B3aMMOCBS3b MEXAYy XUMHEH WM JPYTMMHU €CTECTBEHHBIMU
HayKaMu;
— packphIBaTh Ha MpHUMeEpax IOJIOKEHUS TEOpUM XUMUueckoro crpoeHus A.M. Byrieposa;
— noHuMarb gusndeckuii cmpici [lepuoanueckoro 3axona /I.M. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCUMOCTb CBOMCTB XMMHYECKHUX 3JIE€MEHTOB U 00pa30BaHHBIX UMU
BEIIECTB OT AIEKTPOHHOTO CTPOCHUSI AaTOMOB;
— OOBSCHATh MPUYMHBI MHOTOOOpa3usi BEIIECTB HAa OCHOBE OOIIMUX MPEICTABICHUN 0OMX
COCTaBe U CTPOCHUU;
— NPUMEHATH MpaBUJa CUCTEMAaTUYECKOW MEXIyHApOJIHOM HOMEHKIJIATYphl Kak CpPeCcTBa
pa3auyeHus U UIEHTU(UKALUU BEIIECTB 110 UX COCTaBY U CTPOEHUIO;
— COCTaBJISITh MOJIEKYIIIPHBIE U CTPYKTYpHBbIE (POPMYIIbI OpraHMYECKUX BELIECTB KakK
HOcUTeNed MHPOpMallMM O CTPOCHUHU BEIECTBA, €ro CBOMCTBAX M MPUHAIICKHOCTHU K
OTpeIeTICHHOMY KJIACCy COEIUHEHU;
— XapaKTepu30BaTb OPraHMYECKHE BELIECTBA IO COCTaBY, CTPOEHUIO U CBOMCTBaM,
YCTaHABJIMBATh MPHUYMHHO-CJICJICTBEHHBIC CBSI3M MEXKIY MAaHHBIMH XapaKTEPUCTHKAMH
BEIIECTBA;
— TMPHUBOAWTH MPHUMEPHl XUMHUYECKUX PEaKIWH, PacKpPBIBAIONINX XapaKTepHbIE CBOWCTBA
TUIMWYHBIX MPEACTaBUTENEH KIIACCOB OPraHUUECKUX BEIIECTB C IIEJIbI0 UX HACHTU(DUKALUU U
00BsICHEHHS 00JIaCTH PUMEHEHMUS;
— MPOTHO3UPOBATh BO3MOXKHOCTBH IPOTEKAHMSI XMMHUYECKUX PEaKuil Ha OCHOBE 3HAHUH O
TUIMAX XUMHYECKOH CBSI3U B MOJIEKYJaX PEareéHTOB M HMX PEAKIMOHHOM CIIOCOOHOCTH;
— HCIIOJIb30BATh 3HAHUS O COCTaBe, CTPOCHUH U XUMHUYECKHUX CBOMCTBAX BEIIECTB IS
0€30MacHOr0 MPUMEHEHHS B IPAKTUYECKON JEeSITEIbHOCTH;
— TPUBOJAUTH MPUMEPHI IPAKTUUECKOTO UCIIOJIb30BaHUS IPOAYKTOB epepabOTKU HEPTH U
MPUPOJIHOTO Ta3a, BHICOKOMOJEKYISPHBIX COCAMHEHUN (MOIMATUIIEHA, CHHTETUYECKOTO
Kay4yKa, alleTaTHOI'O BOJIOKHA);
— NPOBOJUTH OMBITHI MO PACIIO3HABAHHIO OPraHMYECKUX BEIIECTB: IIUIEPUHA, YKCYCHOMN
KHCJIOTBI, HETIPE/IEIbHBIX KUPOB, ITTIOKO3bI, Kpaxmaia, OeJIKOB — B COCTABE MUIIEBBIX MPOJTYKTOB
1 KOCMETUYECKUX CPEJICTB;
— BJIaJIETh MpaBWIaAMU U NpUeMaMH 0€30MacHON pabOThl C XUMUYECKUMHU BEIIECTBAMHU U
71a060paTopHBIM 000PYIOBAHHUEM;
— YCTaHaBJIMBaTh 3aBUCHUMOCTb CKOPOCTHM XHMHUYECKON peakluuu U CMEUIEHUS XUMUYECKOTO



paBHOBECHUSI OT Pa3IUYHBIX (DAKTOPOB C LENbI0 OINpPENeTIeHUsI ONTUMAIIbHBIX YCIOBUI
MIPOTEKAHUSI XUMHUYECKHUX MPOLECCOB;

— NPUBOJUTH MPUMEPHI THIPOIN3a COJIEH B MOBCEIHEBHOM KU3HU YEIOBEKA;

— NPUBOJUTH MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA B IPUPOJIE,
IIPOM3BOJICTBEHHBIX MPOLIECCAX U KU3HEACSATEIbHOCTH OPraHU3MOB;

— NPUBOJUTH NMPUMEPHl XUMHUYECKUX DPEaKIUil, PacKpbIBAIOUIMX OOLIME XUMUYECKHE
CBOMCTBA MPOCTBIX BEIECTB — METAJIOB U HEMETAJIIOB;

— MPOBOJUTH PAacCUeThl HA HAXOXKACHUE MOJIEKYISIPHON (POpMYIIbI YITIEBOJIOPO/Ia IO MPOAYKTaM
CrOpaHHs U IO €ro OTHOCHUTENIbHOM IJIOTHOCTH W MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIUX B
€ro COCTas;

— BJIaJIETh IpaBWIaMHU O€30MacCHOro OOpallleHUs C €IKUMHU, FOPIOYMMU U TOKCUYHBIMU
BELIECTBAMU, CPEJICTBAMU OBITOBON XUMUU;

— OCYILIECTBJIATh MOUCK XMMHUYECKOW MH(pOpMALMHU 0 Ha3BaHUSAM, UICHTHU(PUKATOPAM,
CTPYKTYPHBIM (hopMysam BEIIECTB;

— KPUTHYECKU OLICHMBATh M HHTEPIPETHPOBATh XUMUYECKYI0 HH(POPMAIUIO, COAEPKALLYIOCS
B COOOIIEHUSAX CPEICTB MaccoBOM HHpopMmanuu, pecypcax MHTepHeTa, HaydHO-NOMYISPHBIX
CTaThbsIX C TOYKU 3PEHHS] €CTECTBEHHO-HAyYHOW KOPPEKTHOCTH B LIEJSAX BBISBICHUS
OLIMOOYHBIX CYXACHUH U (POPMHUPOBAHUS COOCTBEHHOU MO3UIINH;

— NPEACTaBIATh MYTH pEHIeHMs II0OAJIbHBIX MPOOJIEM, CTOSILUX IEpe]] YETOBEUECTBOM:
9KOJIOTUYECKUX, IHEPreTUYECKUX, CHIPbEBBIX, U POJb XUMHUHU B PEUICHUH STUX MPOOIIEM.

BpinyckHuK HA 62a30BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYUYHTHCH:

— WUIIOCTPUPOBATh Ha MPUMEpPax CTAHOBICHHWE U ABOJIOIHMIO OPraHUYECKOM XUMUH KaK
HayKH Ha Pa3JIMYHbIX HCTOPUYECKUX ITAlaxX €€ Pa3BUTHS;

— WCIOJIb30BaTh METOJIbI HAYYHOTO TO3HAHHUSA MPH BBIMOJIHEHUU TPOCKTOB U
y4eOHO-HCCIENOBATENBCKUX 3a/1ad M0 HM3YyYEHUI0 CBOMCTB, CIIOCOOOB IMOJY4YEHUS W
pacro3HaBaHUsl OPraHUYECKUX BEIECTB;

— OOBSICHATH TIPUPOAY M CHOCOOBI 00pa30BaHUS XUMHYECKOW CBS3U: KOBAJICHTHOU
(ToNIApHOM, HETOSPHON), MOHHOM, METAJUTMYECKOHM, BOJOPOJHON — C ICJIBIO OTPEICIICHHS
XUMHUYECKON aKTUBHOCTH BEIIECTB;

— YCTaHaBIIUBATh T€HETHYECKYIO CBS3b MEXKAY KIACCaMHM OPraHMYECKHUX BEIIECTB IS
000CHOBaHMS TPUHIUITHAIBHOW BO3MOXXHOCTH TOJIYYCHHSI OPraHUYECKUX COCAMHEHUN
3a/IaHHOTO COCTaBa M CTPOCHUS,

— YCTaHaBIIUBAaTh B3aWMOCBSI3U MEXIYy (aKTamMu U TEOpUEH, MPUYUHON | CIEACTBUEM IPHU
aHanu3e MpOoOJIEMHBIX CUTyalluid WU OOOCHOBAaHWM MPUHUMAEMBIX PEIICHUI HA OCHOBE
XUMHUYECKUX 3HAHUM.



Conep:xkanue kypca. 10 kiacc. ba3oBblii ypoBeHb

Teopusa cmpoenua opzanuueckux coeounenuit A. M. Bymnepoea. IIpeomem opzanuueckoi
xumuu.Opeanuueckue  gewjecmea:  NPUPOOHble,  UCKYCCMGEHHble U CUHmMemudecKue.
Ocobennocmu cocmasa u CmpoeHusi OpeanudecKux eewyecms. Bumanuzm u e2o kpax.

Ilouamue 06 yeneeooopooax.

OcHOBHbBIE 110JIO)KEHHSI TeOpHMH XHMH4YecKoro crpoenusi ByriepoBa.  BaneHTHOCTS.
CrpykrypHbie GOpPMYIbI — TIOJHBIE U COKpaméHHbIe. [IpocThie (oAMHApHBIE) W KpaTHBIC
(nBoliHBIE U TpOlHBIE) CBsA3U. M30Mephl 1 n3omepusi. BzauMmHoe BiIMsiHEE aTOMOB B MOJIEKYJIE.
Jemoncmpayuu. HexoTopble o001IME XMMHYECKHE CBOWCTBA OpPraHMYECKHX BELIECTB: HX
ropeHue, IUlaBjIeHHue U oOyrmiuBaHue. Mojenu (1IapocTep’KHEBbIE U OObEMHBIE) MOJIEKYI
OpraHMYeCKMX COEQUHEHHM pa3HbIX KiaccoB. OnpenerneHue 3JIEMEHTHOIO  COCTaBa
OPraHU4YeCKUX COCTUHEHUM.

Jlabopamopuwie onvitmol. VI3roToBI€HUE MOJIEIIEN OPraHUYECKUX COCTUHECHU.

YrieBogopoabl U MX NPUPOAHbIE HCTOYHUKH

IIpeneabHbie yrineoaopoabl.Ankanbl. Omnpenenenue. [oMonornyeckuil psj ajakaHOB U €ro
obmas dopmyna. CrpykTypHas wuzoMepus yriaeponHod menu. Pamuxanel. Homenkmarypa
aJIKaHOB. XMMHYECKUE CBOMCTBA aJIKaHOB: FOPEHUE, PEAaKIMH 3aMelIeHHs (raJoreHUPOBaHUE),
peakuus pa3iokKeHus MeTaHa, peaklus IeruIpUpOBaHMsl 3TaHa.

HenpeneabHble yrieBoaopoabl. AJIKeHbl. OTuieH. [OMOJOrMYecKHl psAJ  aJKEeHOB.
Homenxknarypa. CrpykrypHas uzomepus. [IpoMblllZIeHHOE MOMY4YEHHE AJIKEHOB: KPEKMHI U
NEeTUpUpOBaHUE alKaHOB. Peakius nerujaparainuu 3TaHoja, KakK J1a0opaTopHbIA Crocod
MOJIy4YEHUS] ITHUJICHA. Peakuuu npucoequHeHus: Tuaparauus, TUIPOTaJOTeHUPOBAHUE,
rajoreHupoOBaHue, IIOJIUMEPHU3ALIUH. [IpaBuio MapkoBHUKOBA. Oxucnenue
ankeHoB.KauecTBeHHbIE peaKIKi Ha HEMPEIeJIbHbBIE YITIEBO0OPO/IbL.

Aaxanuensl. Kayuyku. Howmenxnarypa. Conpspk€HHble nueHsl. byraauen-1,3, wu3omnpeH.
Peakuust JleGeneBa. Peakuuu mnpucoenuHeHus ankaaveHoB. Kayuyku: HaTypalbHBIM,
cUHTeTHuYecKkue (OyTaueHOBBIN, N30IIPEHOBIN). Bynkanusamus kayudyka. Pesuna. D00HUT.
Aaxunbl.O0IIas xapakTepucTuKa romojiorudeckoro psaga. CrnocoObl oOpa3oBaHMsI Ha3BaHHM
QIKMHOB. XUMHYECKHE CBOICTBa  aleTW/IEHA: TOpeHHe, pPEeaKIUH IPUCOEAUHEHUS:
rUporajoreHupoBaHue, rajoreHupoBanue, ruaparanus (peakus Kydeposa), — ero nosiydenue
U IpUMEHEHHEe. BUHMIXJIOpU U ero noJimMepHu3anus B HOJIUXIOPBUHUIL

Apenbl.beH3051, Kak IpeICcTaBUTENIb apOMATUUYECKUX YIIIEBOAOPOAOB. CTpPOEHHE €r0 MOJIEKYIIbI
U CBOMCTBAa (DU3MYECKWE U XUMHYECKHE CBOWMCTBA: TOpPEHHUE, pEeaKUUH 3aMEIleHUus —
rajJloreHupoBanue, HuTpoBanue. [lonyuenue u npumeHeHue 6eH3oa.

IIpuponubiii 1 nmonmytHblii rasbl.CocraB npupoaHoro rasa. Ero HaxoxaeHue B HpUPOJE.
[IpenmymiecTBa NpUPOJHOro ra3a Kak TOIUIMBA. XHMHUYEcKas repepadoTka MPUPOIHOIO Trasa:
KOHBepcus, nuposn3. CUHTE3-Tra3 U ero NpuMeHEeHHE.

[TonytHeie ras3el, ux coctan. IlepepaboTka momyTHOro rasa Ha (pakuuu: Cyxoil ras, mpomnas-
OyTaHOBasi CMeCh, Ta30BbI OCH3MH.

He¢1b u cnocodb1 eé nmepepadorku. CoctaB HedTH U €€ nepepadOTKa: MEeperoHka, KPEeKUHT,
pudopmunr. Hedrenpoaykrsl u ux nonydenue. [lonarue o0 okTaHOBOM uucie. XUMUYECKUE
CHOCOOBI MOBBIIIEHUS KauecTBa OEH3UHA.

KamenHblii yroar u ero mepepadorka. KokcoBaHME KAMEHHOIO YIVII M €ro IPOIYKTHI:
KOKCOBBIH I'a3, aMMHUauHasl B0Jla, KAMEHHOYTOJIbHasi cMoJ1a, Kokc.['asudukanus kaMeHHOTO yIvis.
Jlemoncmpayuu. lTopeHue TmpenenbHbIX U HENpeneiabHbIX YINIEBOAOPOJOB: MeETaHa, 3TaHa,
arierusieHa. KauecTBEHHblE peakIMM Ha HENpeAeabHbIE YIVIEBOJIOPO/bl: OOECIBEYHBAHNE
STUJIEHOM M aleTWIEHOM pacTBOpPOB IMe€pMaHraHara Kajiusg W OpoMHOM BoJbl. OTHOLIEHHE
OeH301a K 3TUM okucnurteasm. Jerunparauus stanona. ['maponus kapouna kansius. Komnekuun
«Hedtp 1 HedrenpoaykTs», «KaMeHHBIN yroiab U NPOAYKThl €ro mnepepadoTku», «Kaydyku».
Kapra none3nbix nckonaemsix PO.



Jlabopamopnvie onvimepr. OOHapyXeHUE NPOAYKTOB TopeHus cBeud. VcciienoBaHue CBOMCTB
Kay4yKOB.

Kuciopoa- u azorcoaepskamme opraHu4ecKue coeJMHEeHUs

Opnoaromubie cnuprbl. Omnpenenenue. @OyHKIUMOHAIbHAS  THIPOKCWIbHAS — TpyIIa.
I'omonormyecknii  psx  NOpeNelbHBIX OJHOAaTOMHBIX  CHUPTOB. M3oMepus  IOJIOKEHHS
¢byHKUMOHaIbHOU rpynnbl. BogopoaHas cBsi3b. XUMHUYECKHE CBOWCTBA CIUPTOB. AJbJIErHIHAS
rpynna. Peakuust stepudukanuu, cioxsele 3¢upbl. I[lpumenenue cnuptoB. [leiicTBue
METHJIOBOTO M 3THJIOBOTO CIIMPTOB HA OPraHU3M YeJIOBEKa.

MHoroartoMHble CHUPTHI. DTHICHIIMKOIIb, KaK IIPEICTaBUTEIb IByXaTOMHBIX U IVIMIEPUH, KaK
IIPEACTABUTENDL TPEXAaTOMHBIX CIUMPTOB. KauecTBeHHass peakuusi HA MHOTOAQTOMHBIE CIUPTBI, UX
CBOIicTBa, noiyuyeHue u npumeHenue. [lonstue 06 antudpuszax.

®enou. CtpoeHue, moyiyueHue, CBOCTBa U npuMeHeHue ¢eHosa. KauecTBeHHbIE peakuuu Ha
¢benon. BzauMHoe BIMsiHEE aTOMOB B MOJIEKYJIE (peHOJIa.

AJupaeruibl M KeTOHbL.DPOpManbIerul M aLeTAIbICTU], KaK MPEICTaBUTENIH AJIbJIETUIOB,
coctaB MX Mousiekyl. DyHKIMOHaJIbHAas KapOOHWibHas rpymnmna. KauecTBeHHbIE peakiuu Ha
anpyerupl. CBOMCTBa, MONydYE€HHE U NIPUMEHEHHE (popMalibaeruja u areraipaeruaa. Peakuuu
MOJIMKOHIeHCauu 115l popmainbieruna. Ilonsrue o keroHax Ha puMepe aleToHa.
KapGonoBble KHCI0THLIOMONOIHYECKHiT DS HPENCIBHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucnotT. JKupHble KapOOHOBBIE KHMCIOTHl. XHMHUYECKHE CBONCTBA KapOOHOBBIX KHCIIOT.
[Tony4yenue u npuMeHEHNE MypaBBUHOM M YKCYCHOM KUCIIOT.

Caoxnble 3¢upsl. Kupbl. Peakius srepudukanuu. Cnoxssie 3¢upsl. XKupbl, ux cocras u
rupou3 (KUCIOTHBIN U 1ed0YHoi). Mbuia. [uipupoBaHe KUpOB.

YraeBoabl. YriieBoapl.  Monocaxapuasl.  [moko3a  kak  anpaerugocnupr.  CopOwur.
MonouHokucinoe u  crnuproBoe  Opoxenue. @Dorocunre3. Jucaxapunel.  Caxaposa.
[Tosnmcaxapuapl: Kpaxmai, LEeJUTFI03a.

AMUHBI. AMUHOrpynna. AMUHBI NpeAeibHbIE U apoMaTHueckue. AHWIMH. [lonyuyeHne aMUHOB.
Peaknus 3unnna. XuMudeckre CBOMCTBA U IPUMEHECHUE aMHUHOB.

AMHMHOKHMCJI0TBI. AMUHOKUCIIOTBI, COCTaB HUX MOJEKYl U CBOICTBa, Kak aM(OTepHbIX
OpPraHMYEeCKHX COCIWHEHHMHM. [TMIOMH, Kak MpeAcTaBUTENb aMHHOKUCIOT. [lomydenue
MOJIMIENTUIOB peaKke NoJuKoHaeHcauu. [lonaTre o menTuaHoM CBsA3H.

Bbeakn. Crpoenue Moisekyn O€lIKOB: IEpBUYHAs, BTOPUYHAS M TPETUYHAS CTPYKTYpBHI.
KauectBenHble peakiiuy Ha OEJIKU, UX TUAPOIIU3, ACHATYpalUsS U OHOJIOrHYeCKUe PYHKIUH.
JHemoncmpayuu. llonydeHne anpIeruzioB OKUCICHHEM CHUPTOB. KaduecTBEeHHas peakuus Ha
MHOTOAQTOMHbIE CIUPTHI. 3aBHCUMOCTHPACTBOPUMOCTU (eHOJla B BOJE OT TEMIIEparyphl.
Bsaumopeiicteue ¢ 6pomuoii Bogoi u xsnopuaom xeneza(lll), kak xadyecTBEHHbIE peakluu Ha
¢benon. Peakuuu cepeOpsiHOro 3epkajga U CO CBEXEMOJIy4eHHbIM ruapokcuaom meau(ll) mpu
HarpeBaHuH, KaKk KaueCTBEHHbIE peakUuy Ha anpiaerujpl. OOpasibl MypaBbUHOM, YKCYCHOM,
NaJIbMUTHHOBOM U CTEAPUHOBOM KUCIIOT U UX PACTBOPUMOCTH B BOJI€. AJIbJIETH/IHbIE CBOMCTBA U
CBOMCTBA MHOTOATOMHBIX CHOUPTOB IIIOKO3bl B peakuuud ¢ ruapokcugom  meau(ll).
Wnentuduxanus kpaxmana. KauecTBeHHbIE peakiuy Ha OEIKU.

Jlabopamopnuie onvimer. CpaBHEHNE CKOPOCTH HCHApEeHUs BOJAbl W 3TaHosa. PacTBopuMocTh
[IUIEpUHA B BOJe. XUMUYECKUE CBOMCTBA YKCYCHOM KHCIIOTHL. OmpeneneHrne HempeaeTbHOCTH
pactutrenpHOro Macina. Mpentudukanus Kpaxmajla B HEKOTOPbIX MPOJIYKTAaX IHUTAHMUSL.
N3roTtoBiieHne KpaxMalbHOrO  Kieucrepa. M3roroBineHue Mozeled MOJEKYyJd aMHHOB.
N3roToBiieHne MOAEIN MOJIEKYJIbI DNIMIIMHA.

Ilpakmuueckaa padoma.VInenTuduKamms OpraHiIeCKuX COCTUHCHHM.

Opranuyeckasi XuMusi 4 001IeCTBO

Buorexnonorus.Ilepuonpr e€ pa3sutus. Tpu HampaBiieHUss OWOTEXHOJOTHMHU: TeHHas (WM
TeHETUYECKasl) MHKEHEepUsl; KIETOUHas MH)KEHepUsl; Ouonoruueckas uHxeHepus. [eHernuecku
MoaupuuupoBanuple opranusmbl (I'MO) wu  Tpancrennas npoaykuus. KionupoBanue.
NmMobOunuzoBanHble (PEPMEHTHI U UX IPUMEHEHHE.



Hoaumepsi. Knaccudukanus nonumepo.licKkyccTBeHHbIE MOJMMEpPDI: LEIUIYIOU, alleTaTHBIH
méNK, BUCKO3a, 1eutodaH.

CunTternyeckue nonaumepslllonmepusanus U MOTUKOHIEHCANNS, KaK CIIOCOOBI MOTYYEHUS
nosumepoB. CuHTeTHyeckue Kaydyku. lloauctupos, TeuoH W NOJUBHHWIXJIOPHI, Kak
npeacTaBuTeny miactMace. CHHTETHYECKHE BOJIOKHA: KallpOH, HAalJIOH, KeBJap, JIaBCaH.
Jemoncmpayuu. Konnexkuuu kaydyKoB, IJJaCTMAcC, CAHTETUYECKUX BOJIOKOH M M3/E€TUI U3 HUX.
depMeHTAaTUBHOE pa3IOKEHUE MEPOKCHAAa BOJOPOJa C IOMOINbIO KaTala3bl CBEKEHATEPTHIX
MOPKOBH HJIA KapTOQes.

Jlabopamopnuie onvimoi. O3HAKOMIIEHUE C KOJUIEKIUSAMU Kay4yKOB, IJIACTMACC U BOJIOKOH.
Ilpaxmuueckasn padboma.PaciozdHaBaHHE TJIACTMACC U BOJIOKOH.



Temarnueckoe miianuposanue 10 kiacca

KoummuecrBo
Ne IIpakTHYeckue
Tema 1acos KoHTposibHbIE paGoThI
n/n padoThI
IMpeamer oprannyeckor xuMuu. Teopus
L. CTPOCHUS OPraHUYECKUX COCIUHEHUI 64 B 1
A. M. byrieposa
2. YI1eBo10poIbl U UX MPUPOAHBIE HCTOYHUKHU 194 - 1
3. Kucnopon- u a3orcopeprkamiye opraHu4ecKue 26 u 1 1
COCIMHEHUS
4. Opranuyeckast XumMus 1 00OIIECTBO 124 1 -
5 54 - 1
IToBTOpEeHHE Marepuana
Hroro yacos 68 2




