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I. Ilnanupyembie pe3yJbTaThbl 0OCBOEHHS YUeOHOro npeamera «Xumus» B 10 ki1acce

Pabouas mporpamma cpeaHero (mMoJHOro) oOmiero oOpa3oBaHHs MO XHUMHH COCTaBlIeHa C Y4YETOM
@denepalibHOTO TOCYAApCTBEHHOTO 00pa30BaTeIbHOrO CcTaHaapra oobmero obpasoBanus, I[IpumepHoii
OCHOBHOH 00pa30BaTeNbHONM NPOrpaMMBbl CpelHero oOIIero oOpa3oBaHHMA M HAa OCHOBE  aBTOPCKOM
nporpammbl  «Xumus. 10-11 xmaccer». Paboume mnporpammsl. [lpeamernas nunus ydebnuko O.C.
I'abpuensna, N.I'. OctpoymoBa, C.A. CnagkoBa. bazoBsiii yposens. [Ipocsemienue, 2019, 1 gac.

H3yuenue xumuu npuszeano odbecneuums:

» (GOopMHpOBaHHME CHCTEMbl XMMHYECKHX 3HAHUI KaKk KOMIIOHEHTa €CTECTBEHHOHAYYHOW KapTHUHBI
MUDA;

» pPa3BUTHE JIMYHOCTU OOYYAIOIIUXCS, UX MHTEIUICKTYyaJbHOC W HPABCTBEHHOE COBEPLICHCTBOBAHHE,
dbopMupoBaHHEe Yy HHUX TYMaHUCTHYECKMX OTHOIIEHUH M HKOJOTMYECKH I[eJIecO00pa3HOro
MIOBEJICHUS, B OBITY U TPYIOBOU ACATEIbHOCTH;

» BBIPaOOTKY y 00y4aronuxcss HOHUMAaHUs OOIICCTBEHHON MOTPEOHOCTH B PAa3BUTHH XHUMHH, a TAKKe
dbopMUpOBaHHE y HUX OTHOIICHUS K XMMHHM KaK BO3MOXKHOW 001acTu Oynymield MmpakTHYeCKOn
NEeSITEIbHOCTH;

» (dopMmupoBaHHE yMEHHI 0€30MaCHOTO OOPAIICHUS C BEIIECTBAMH, UCIIOJIb3YEMbIMU B MTOBCEIHEBHOMN
KU3HU.

Lenamu uzyuenus xumuu 6 cpeoHel WKoue AGNAIOMCA:

1) dbopmupoBanue y oOydaromuxcs yMEHHUS BUIETh U MOHUMATh IIEHHOCTh OOpa30OBaHMs, 3HAYMMOCTh
XMUMHAYECKOTO 3HaHUS ULl KaKJOro YeJOBEKa, HE3aBUCHMMO OT €ro Mpo(ecCHOHAIbHON NeATeNbHOCTH;
yYMEHHS paznuyarh (PakThl U OLIEHKH, CPaBHUBATh OLIEHOYHBIE BBIBOJBI, BUAETh UX CBSI3b C KPUTEPUSMU
OLIEHOK M CBSI3b KPUTEPUEB C OINPENIEICHHOM CHUCTEMOH LieHHOCTEH, (hopMyaHpoBaTb U OOOCHOBBIBATH
COOCTBEHHYIO TIO3HUIIUIO;

2) dbopmupoBanue y oOydaromuxcs LEJIOCTHOTO MPEICTABICHUS O MHpPE M POJIM XMMHUU B CO3JaHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOH KapTUHBI MHpA; YMEHUS OOBACHATH OOBEKTHI M  IPOLECCH
OKPY’KaIOIEH NEeUCTBUTEILHOCTH - IPUPOJIHOM, COLMAIIBHOM, KYIbTYPHOR, TEXHUYECKOU CPE/Ibl, UCIIOIb3Ys
IUISL 5TOTO XUMHUYECKHE 3HAHMUS,

3) mnpuoOpereHne OOYYAIOMUMUCS OMbBITA PAa3HOOOPA3HON MEATEIBHOCTH, OIbITa IO3HAHUSA U
CaMOIIO3HAHUS; KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEH), UMEIOIIUX YHUBEPCATbHOE 3HAYCHHE
IUISL pa3IMYHBIX BUOB JICITEILHOCTH - HABBIKOB PEIICHHs IPOoOIeM, IPUHIATHS pElIeHUi, ITOMCKa, aHaIN3a
1 00paboTKH MHPOpPMAIH, KOMMYHUKATUBHBIX HABBIKOB, HABHIKOB M3MEPEHHM, HABBIKOB COTPYAHUYECTBA,
HaBBIKOB 0€30I1aCHOTO 0OpaIlleHHs C BEIIECTBAMH B TOBCETHEBHOM JKU3HHU.

Oco0eHHOCTH cojlep:KaHusl 00y4YeHHs] XMMHHU B cpefHel (ITOTHOM) MIKOoJIe 00yCIOBIEHBI CTIeM(pUKON
XMMUAU KaK HayKH M TIOCTAaBJICHHbIMHM LEIsIMH. OCHOBHBIMU MpOOJEMaMU XHMHHU SIBIISIIOTCS HM3Y4YECHUE
COCTaBa U CTPOEHUS BEIIECTB, 3aBUCUMOCTH MX CBOMCTB OT CTPOEHHSI, NMOJTYYEHHUE BELIECTB C 3a/laHHBIMU
CBOMCTBAaMH, UCCJIEAOBAHUE 3aKOHOMEPHOCTEM XMMHUUYECKMX PEaKLMHW U IyTeW YIpPaBICHUS UMU B LEIAX
MOJIyYEHUs BEIleCTB, MaTepHalioB, s3Heprun. [loaToMy B paboueil mporpaMMe 1Mo XMMHUH HAILTH OTPaKeHHE
OCHOBHBIE COJIEP)KATEIbHBIC JTMHUU:

» «BemecTBO» - 3HaHUS O COCTaBE U CTPOCHHH BEIIECTB, MX BAKHEHIINX (PU3UICCKUX U XUMHUUYCCKHX
CBOIiCTBax, OMOJIOTHYECKOM IEHCTBHUU.

» «XuMuYeckas peakinus» - 3HaHHs 00 YCIOBHSX, B KOTOPBIX MPOSBISIOTCS XMMHUYECKHE CBOWCTBA
BEIIIECTB, CIIOCO0AX YMPaBICHUS XUMUYECKUMHU MPOLIECCAMHU.

» «[IpuMeHeHue BENIECTB» - 3HAHUS M ONBIT MPAKTHYECKOW JEATEIHHOCTH C BEIIECTBAMHU, KOTOPHIC
HanOoyiee YacTO yNOTPEOJSAIOTCS B  TMOBCEJHEBHOM JKM3HM, IIMPOKO HCHOJB3YIOTCS B
IIPOMBIIIIEHHOCTH, CEJILCKOM XO035HCTBE, Ha TPAHCIIOPTE.

» «SI3BIK XUMUNY» - CHCTEMa BOKHEHIIINX MOHITHI XUMUU U TEPMHHOB, B KOTOPBIX OHU OTHCHIBAIOTCS,
HOMEHKJIaTypa HEOpPraHW4YeCKUX BELIECTB, T. €. UX Ha3BaHHUSA (B TOM YHWCJIE€ U TPUBUAIbHBIE),
XUMU4eckre (opMysbl M ypaBHEHHs, a TakKe IMpaBHiia MepeBoja WH(POPMALUUA C €CTECTBEHHOTO
S3bIKa Ha A3bIK XUMHUHU U 00paTHO.

MecTo npeamera B y4eOHOM IJIaHe

Pabouast mporpamma mo XUMHH IS CpeqHero (MOJIHOTO) ofmiero oOpazoBaHus Ha 0a30BOM YpPOBHE
coctaByieHa U3 pacuera 1 gac B Henento (34 vaca 3a rog oOyuenus B 10 kiacce).



JInuHOCTHBIE, MeTANIPeIMETHBIC U MPEAMETHBIE pPe3yabTaThl 0CBOCHHS Kypca

B pe3ynbrate n3ydeHus: yaeOHOTO peaMera « XUMHUs» Ha YPOBHE CpeHero o0mero o0pa3oBaHus:
BbinyckHUK HA 6230BOM YPOBHE HAYUYHMTCSI:

pacKpbiBaTh Ha MpHMEpax poJib XUMHUH B (DOPMUPOBAHHH COBPEMEHHOW HAyYHON KapTHUHBI MHpa U B
MPAKTUIECKON JACSITETFHOCTH YeTIOBEKA;

JEMOHCTPHPOBAThH Ha MPUMEPAX B3aUMOCBSI3b MEXKILy XUMHEH M IPYTUMH €CTECTBEHHBIMU HayKaMHU;

pacKpbIBaTh HA MPUMEpax MOJIOKEHUS TEOPUU XUMUYIecKoro ctpoenus A.M. ByTtiepona;

noHuMath usnyeckuii cMmpica [lepuoanyeckoro 3akona /.M. MenaeneeBa u Ha €ro OCHOBE OOBSCHATH
3aBHCHMOCTh CBOWCTB XHUMHUYECKUX AJIEMEHTOB M 00pa30BAaHHBIX UMH BEIIECTB OT AJIEKTPOHHOTO CTPOCHHS
aTOMOB;

OOBSICHATH MPUYMHBI MHOrOOOpa3Hsl BEIIECTB HAa OCHOBE OOIIMX IpEACTaBIeHUI 00 MX cocTaBe U
CTPOCHUH;

MPUMEHSTHh TPaBUa CUCTEMATUYECKOW MEXKIyHAPOJIHON HOMEHKIIATYphl KaK CPEACTBA Pa3IUYCHHS U
UACHTU(UKAINH BEIIECTB 110 MX COCTaBY M CTPOCHHIO;

COCTaBJISTh MOJIGKYJSIDHBIE M CTPYKTypHBIE (OpPMYIbI OPTaHUYECKUX BEIIECTB Kak HOCUTENeH
nHpOpPMAIIMM O CTPOSHHH BEIIECTBA, €r0 CBOWCTBAX W MNPHHAMICKHOCTH K OINPEACICHHOMY Kiaccy
COCIMHEHU;

XapaKTepU30BaTh OpPraHWYECKHE BEIIECTBA IO COCTaBYy, CTPOCHHUI0O W CBOWCTBAM, YCTaHABJIHMBATh
MIPUYUHHO-CIICICTBEHHBIC CBSI3U MEX]y TaHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

MPUBOANUTH TPHUMEPHl XUMHUYECKHX PEAKIUi, PACKPHIBAIOIINX XapaKTepHbIE CBOWCTBA THUITUYHBIX
MPEJICTABUTENCH KJIACCOB OPTaHMYECKHUX BEUIECTB C IIENIbI0 MX HICHTU(PUKANUU U OOBSICHEHUS 00IacTH
IPUMCHEHWS,

MIPOTHO3UPOBATh BO3MOXKHOCTh TPOTEKAHUS XUMHUYECKHX pEaklHuii Ha OCHOBE 3HAaHWUW O THIIAX
XUMHAYECKOH CBSI3U B MOJICKYJIaX PEareHTOB M UX PEaKIIMOHHOW CIIOCOOHOCTH;

WCIIOJIb30BaTh 3HAHUS O COCTaBe, CTPOCHWU M XUMHUYECKHX CBOMCTBAaX BEIIECTB MJsi 0e30MacHOro
MPUMEHEHHS B IPAKTUIECKOM IEeATEITLHOCTH,

MPUBOJIUTh MPUMEPHI MPAKTUYECKOTO HMCIOIB30BAaHUS MPOIAYKTOB MEPepadOTKH HEPTH U MPUPOTHOTO
rasa, BBICOKOMOJICKYJISIPHBIX COCTMHCHUH (TTOJIMATHIICHA, CHHTETHYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

MPOBOANTH ONBITHI [0 PACMO3HABAHUIO OPTaHUYECKUX BEIIECTB: TIUIEPUHA, YKCYCHOW KHCIOTHI,
HETpeIeTbHBIX JKUPOB, TIFOKO3BI, Kpaxmala, OCIKOB — B COCTaBE MHILIEBBIX MPOJYKTOB U KOCMETHYCCKHX
CpPEACTB;

BJIAJICTh MPAaBWIIAMU W TIpHEeMaMK 0e30macHOi paOoOThl ¢ XMMHUYECKUMHE BEIIECTBAMU U JTa0OpaTOPHBIM
o0opynoBaHUEM;

MPUBOAMTH TIPUMEPHI THIPOJIN3A COJICH B TOBCEAHEBHOM KU3HU UEIIOBEKA;

MPUBOJIUTh TPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX pEaKIUid B TMPUPOJE, NPOU3BOICTBEHHBIX
nporeccax 1 )KU3HEACSITeIbHOCTH OPTaHU3MOB;

MIPOBOANTH PACUYEThl HA HAXOXKJICHUE MOJEKYIIPHOU (POPMYITBI yTIeBOIOPOA MO MPOAYKTaM CTOpaHUs U
10 €r0 OTHOCUTEIFHON TNIOTHOCTH M MACCOBBIM JOJISIM JIEMEHTOB, BXOJSIINX B €T0 COCTAB;

BIIQJICTh TIpaBHJIaMu 0€30MacHOro OOpalieHus C €JKUMHU, TOPIOYMMH M TOKCUYHBIMH BEIECTBAMH,
cpeacTBaMu OBITOBOW XMMUW;

OCYIIIECTBISTh TIOUCK XUMHUYECKOW HWH(GOpPMAlMK TIO0 Ha3BaHUSAM, HICHTH(PUKATOPAM, CTPYKTYPHBIM
dhopmynaM BelecTs;

KPUTUYECKH OIEHUBAaTh ¥ HMHTEPIPETUPOBATH XHUMHUUYECKYI0 HMH(POPMAIUIO, COJCPKAIIYIOCS B
COOOMICHHUSX CPENICTB MacCOBOM MHPOpPMAIINH, pecypcax MHTepHEeTa, HAYYHO-TIONYISIPHBIX CTAThSIX C TOUYKH
3peHUsl ECTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IENISIX BBISBICHHS OMTUOOYHBIX CYXKICHUN U (HOpMHpPOBAHUS
COOCTBEHHOM MO3HULINY;

MPEJICTABIATh MyTH PENICHUS TTI00ATBHBIX MPOOIEM, CTOSAIINX MEepe] YeTOBEUSCTBOM: IKOJIOTHUECKUX,
SHEPTreTUYECKUX, CBIPHEBBIX, U POIIb XUMHH B PEUICHUU ITUX MPOOIIEM.

BbinyckHUK HA 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUYHThCS:

UTIOCMPUPOBAMb HA NpUMepax CMAHOBLeHUe U JBONIOYUID OPLAHUYECKOU XUMUU KAaK HAYKU Ha
PA3UYHBIX UCOPUYECKUX IMANAX ee pa3eUumusi;

UCNOIL3068AMb MEMOObL HAYYHO20 NO3HAHUSL NPU 6bINOJIHEHUU NPOEKMO8 U Y4eOHO-UCCIe008aAMENbCKUX
3a0au no u3y4eHuio ceoUCma8, CHOCcob08 NOIY4UeHUs U PACNO3ZHABAHUS OP2AHUYECKUX 8eUeCcns,

00BACHAMb  NPUPOOY U  CHOCOOLI  0OPA30BAHUSL  XUMUUECKOU CB8A3U. KOBANEHMHOU (NOJAPHOL,
HEenoJIsIPHOIL), UOHHOU, B000POOHOU — C Yelbl0 ONpedeleHUsi XUMUYECKOU AKMUBHOCMU 8eUleCe;



VCMAaHABIUBAMb 2EHEMUUECKYIO CBA3b MeNCOY KIACCAMU Op2aHUYecKux eewjecme 0. 0OOCHOBAHUS
NPUHYUNUATBHOU 803MONCHOCIU NOJIYYEHUSI OP2AHUYECKUX COCOUHEHUN 3A0AHHO20 COCMABA U CIMPOEHUSL,

VCMAaHAaBIUBAMb 83AUMOCEA3U MexHcOy hakxmamu u meopueu, NPUYUHOU U CLeOCmEUuemM Npu aHalu3e
npoOIeMHbIX CUMyayull U 060CHOBAHUU NPUHUMACMBIX PeUleHULl HA 0OCHOBe XUMUYEeCKUX 3HAHUIL.

OOydenne XxuMUU B cpenHedl (MOJMHOW) IIKOJE JODKHA OBITh HampaBlieHA Ha JOCTH)KCHUE
00y4aIOIUMUCS CIEAYIOIUX AUYHOCHHBIX PE3YIbMAm08:

1. B IIEHHOCTHO-OPHEHTALIMOHHOW cdepe - o0co3Hanue POCCUNCKON TpakJaHCKOW HIEHTUIHOCTH,
MaTPUOTU3Ma, UYBCTBA TOPJIOCTH 32 POCCUNUCKYIO XUMHUECKYIO HAYKY;

2. B TpYAOBOI chepe - 2comosHocms K OCO3HAHHOMY BBIOODPY JajibHElIIe 00pa30oBaTebHOM TpaeKTOpUun
WM TPYJOBOU JESITENbHOCTH;

3. B TmO3HaBaTeNbHON (KOTHUTHBHOHM, HHTEJIEKTYalbHON) cdepe - yMeHue yOpaBIATh CBOEH
MO3HABATENBHON  JEATENIbHOCTBIO, 20MOBHOCMb U CHOCOOHOCMb K O0pa3oBaHHI0, B TOM YHCIE
caM0o00pa3oBaHMIO, Ha MPOTSDKEHHMH BCEH KM3HM; CO3HATEIIbHOE OTHOLICHHE K HENpPepbIBHOMY
00pa30BaHMIO KaK YCIOBUIO YCIENTHON MpodheCCHOHATBLHON M OOIIECTBEHHOM IS TEIbHOCTH;

4. B cdepe cOepexeHUS 3I0POBbS - NPUHAMUE U peanrusayus LIEHHOCTEH 370pOBOTO M 0e30MacHOro
oOpasa XW3HH, Henpusmue BPEIHBIX TMPUBBIYEK (KypeHHS, YMOTpeOJEHUS aaKorojs, HapKOTHKOB) Ha
OCHOBE 3HaHUI O CBOMCTBaX HAPKOJIOTUYECKUX U HAPKOTHUECKUX BEIIECTB.

Memanpeomemmnule pe3yibmamol 0C60CHUA 8bINYCKHUKAMU cCPeOHell (NOHOI) WKOJIbl Kypca XUMUU:

1. ucnonv3o6anue yMEHUI U HABBIKOB PA3jIMYHBIX BUJIOB MO3HABATEILHOW NEATEIBHOCTH, IPUMEHEHHUE
OCHOBHBIX METOJIOB TNO3HAHHUS (CHUCTEMHO-WH()OPMALMOHHBIA aHanu3, HaOJI0JAeHHe, HW3MEpeHHe,
MIPOBE/ICHUE SKCIIEPHUMEHTA, MOJICTTMPOBAHUE, UCCIIEIOBATENbCKAS SSITEIbHOCTD) JUI U3YUYEHUS Pa3TUUIHBIX
CTOPOH OKPY’KaroUIeh NelCTBUTEIbHOCTH;

2. enadenue OCHOBHBIMH MHTEIICKTYabHBIMU OIEpalusiMi: (OPMYJIMPOBKA THIIOTE3bl, AaHAINU3 U CHHTE3,
CpaBHEHHUE U cUCTeMaTH3alusl, 0000IIeHIe U KOHKPETHU3AIHsI, BbISIBIICHUE MTPUYNHHO-CIIEICTBEHHBIX CBSA3EH
Y TIOMCK aHaJIOTOB;

3. nosHauue 0OHEKTOB OKPYIKAIOIIETO MUPA OT OOIIETO Yepe3 0COOEHHOE K EAMHUIHOMY;

4. ymenue TeHEpUPOBATH UJCH U OINIPEIEINIATH CPEACTBA, HEOOXOAMMBIE JUI UX peaTH3allu;

5. ymenue ompenenartb UENM U 33Ja4d JIEATEIBHOCTH, BBIOMpATh CpEACTBAa peaju3aluy LeTd U
MPUMEHSITh UX Ha MPAKTUKE;

6. ucnonvzosanue Pa3NTUYHBIX HCTOYHUKOB JUIsI MOJIyYEHUS XUMUYeCKOoW HHGOpManuu, MOHUMaHUeE
3aBHCUMOCTH COJIepKaHus U (POPMBI IPECTaBICHUS HHPOPMALIUH OT IIeJiel KOMMYHHUKAIMH U aJipecaTa;

7. yMeHue TPOIYKTUBHO OOLIAThCS W B3aMMOJEWCTBOBAaTH B IPOLIECCE COBMECTHOM AESITENbHOCTH,
YUUTBIBATh MO3UILUH IPYTUX YYACTHUKOB JESITEIbHOCTH, 3(PPEKTUBHO pa3zpeniatb KOHPINKTHI;

8. comoséHocmb M CTIOCOOHOCTH K CaMOCTOSITENIbHON MH(OPMAIMOHHO-II03HABATEIbHON 1EATEIbHOCTH,
BKJIIOYass YMEHHE OPUEHTHPOBATHCSA B PAa3IMYHBIX MCTOYHHKAX HH(OpMAIMM, KPUTHUECKH OLIEHUBATh W
MHTEPIPETUPOBATH HHPOPMALIHIO, TOTYIaEMYIO U3 Pa3IMYHbIX UCTOYHUKOB,;

9. yMeHue WCHOIB30BATh CPEACTBa MH(POPMALMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJOTHH (majmee —
HUKT) B pemeHuH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OPraHM3al[MOHHBIX 3a/lad C COOIIOJCHHEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PeCypcocOepeKeHNs], TPABOBBIX U 3TUYECKUX
HOPM, HOpM HH(GOPMAITMOHHONW 0€301TaCHOCTH;

10. nadenue I3bIKOBBIMH CPEJCTBAMU, B TOM YHUCIIE U A3BIKOM XUMHHU — YMEHHE SICHO, JIOTUYHO U TOYHO
U3JlaraTh CBOIO TOYKY 3PEHHS, UCIOJIb30BAaTh aJI€KBATHBIE SI3bIKOBBIE CPENICTBA, B TOM UYHCJIE CUMBOJIbHBIC
(xumHuuecKue 3HaKkH, GOpMyJsIbl U ypaBHEHUS).

Ilpeomemnvimu pesynomamamu V3y4eHuss XMMUU Ha 0a30BOM YpOBHE Ha CTYIIEHU CPEIHEro (IIOJIHOTO)
0011eT0 00pa30BaHUS SBIISIOTCS:

1) 6 nosnasamenvhoiu cghepe:

- 3HaHue (IOHUMAaHKE) U3yUYEHHBIX OHITUN, 3aKOHOB U TEOPUIL;

- yMeHue ONMUCHIBATH JIEMOHCTPAIIMOHHBIE U CAMOCTOSATEIBHO MPOBEIECHHBIE IKCIIEPUMEHTHI, UCTIOIb3Ys
JUISL TOTO €CTECTBEHHBIN (PYCCKUM, POJHOM) A3BIK U S3bIK XUMUH;

- yMeHue Kilaccu(UUUPOBATh XUMUYECKUE 3JIEMEHTHI, IPOCThIE M CIOXHBIE BEIECTBA, B TOM YHCIE U
OpPraHUYeCKUe COCIUHEHHS, XUMUYECKHE PEAKLIUU 110 Pa3HbIM OCHOBaHMSM;

- yMeHue XapaKTepru30BaTh U3yUyeHHbIE KJIACChl OPraHMYECKUX COCTUHEHHM, XUMUUECKHUE PEAKIIIH;

- 20mMOBHOCMb TIPOBOAUTH XMMHUUYECKUN SKCIIEPUMEHT, HaOJI01aTh 3a €ro MpoTeKaHueM, (pUKCHUpoBaTh
Pe3ybTaThl CAMOCTOATEIBHOTO U AEMOHCTPUPYEMOTO SKCIICPUMEHTA U JIeNIaTh BHIBOJIBI,




- ymenue (GOPMYIMPOBATh XHMHYECKHE 3aKOHOMEPHOCTH, IMPOTHO3MPOBATH CBOMCTBA HEM3YyYEHHBIX
BEILIECTB 10 aHAJIOTUU CO CBOMCTBAMU U3YUYEHHBIX;

- MOUCK MUCTOYHUKOB XUMHUYECKOW HMH(OpMAIMH, MOJydeHHe HeoOXOAMMOW HMH(pOpMAINM, ee aHaIu3,
M3TOTOBJICHHE XUMUYECKOr0 MH()OPMALIMOHHOTO MPOYKTA U €r0 Mpe3eHTallNs;

- @1adeHue O00S3aTEIBHBIMHM CIIPABOYHBIMH MaTepuanamu: Ilepmonudeckoil cucTEMON XHMHUYECKHUX
anemenToB JI. M. MenzaeneeBa, TaOmuiieid pacTBOPUMOCTH, DJICKTPOXHUMHYECKHM PSIOM HaIMPSHKECHUN
METAJIJIOB, PSAAOM JIEKTPOOTPULIATEIbHOCTH;

- ycmaHoeienue 3aBUCHMOCTH CBOMCTB M NMPUMEHEHUS BAXKHEHUIINX OPraHUYECKUX COCIMHEHHMHM OT MX
XMUMHAYECKOTO CTPOCHHUS, TOM 4YHCIE M OOYCIOBICHHBIX XapaKTEpPOM 3TOT0 CTPOSHHs (TpeleNbHBIM MU
HemnpeenbHbIM) U HaJuurueM (yHKIIMOHATIBHBIX TPYIIIL;

- MOOenuposanue MOJIEKYI BaXHEUIITNX OPraHUYECKUX BEIIECTB;

- NOHUMAHUe XUMUYECKOW KapTUHBI MHpa KaK HEOThEMJIEMOM YaCTH IEJTOCTHON HayYHOM KapTHUHBI MUPA;

2) 8 UEHHOCMHO-OpUEHMAYUOHHOU cghepe - aHAIU3 W OYeHKa TIOCIEACTBUN ISl OKpYXKAroIled cpeabl
OBITOBON M TIPOU3BOJACTBEHHOM IEATEIHLHOCTH YEJIOBEKAa, CBSA3aHHOW C TMPOU3BOACTBOM W TMepepabOTKOM
BAKHEUIIINX XUMHUYECKUX MPOAYKTOB;

3) 6 _mpyoosou cghepe — nposedeHue XUMHUYECKOTO SKCIEPUMEHTA; pa3zeumue HaBBIKOB Y4YCOHOM,
IIPOEKTHO-UCCIIEA0BATENBCKOM, TBOPUECKOM EATENBHOCTH MPU BBINOIHEHUH HHAUBUAYAIBHOIO IPOEKTA 1O
XUMUHU;

4) 6 cghepe 300poso2co 0bpaza sicuznu — coOMIOIeHNE MPaBUI OE30MIaCHOr0 0OpaIleHHs ¢ BEIECTBAMH,
MarepuajaMM M XMMHYECKMMU IMpOIECCaMH; OKa3aHWE IMEPBOWM MOMOIIM IpPH OTPABIICHUSX, OXKOrax M
APYTUX TPaBMax, CBA3aHHBIX C BEIIECTBAMHU U JIAOOPATOPHBIM 00OPYIOBAHUEM.




II. Conep:xkanue yuedHOro npeamera «Xumus» B 10 kiacce Ha 6a30BoM ypoBHe.

Coneprxanue Kypca XapaKTepH3yeTcsl IIeJIOCTHOCTBIO M CUCTEMHOCTBIO YU€OHOTO MpeIMeTa, Ha OCBOCHUE
KOTOPOTO OTBEIEHO HEOOJIbIIOE, )KECTKO JIMMUTUPOBaHHOE yueOHoe Bpems. Kypc derko nenutcst Ha JBe
paBHBIE IO OTBEJCHHOMY Ha MX H3yYCHHE BPEMEHHU YacTH: OPTaHHYECKYI0 XMMHIO U OOIIYI0 XHMHIO.
OcHOBHBIM KpuTepueM 0TOopa (haKTHUECKOro MaTepuaa Kypca OpraHM4ecKOH XUMHUM SIBISETCS HIes
peanu3ayi MPaKTUKO-OPHEHTUPOBAHHOTO 3HAUEHHUS] OOBEKTOB OPraHMYECKOW XUMHMU (COeAMHEHWH u
peaknuii). Unes o Bemymie poiv TEOpETUYECKUX 3HAHUM B MIPOIIECCE MTO3HAHMS MHPA BEIIECTB U PeaKIui
cTaja OCHOBHOM M JJIs1 KOHCTPYHpPOBaHUSA Kypca oOmieil xumun. Ha ocHOBE elMHBIX TMOHSATHH, 3aKOHOB U
TEOPU XUMHM Yy CTapLIEKIACCHUKOB (POPMHUPYETCS LIEIOCTHOE IMPEICTABICHHE O XMMHUYECKOH Hayke, O
XUMUYECKON KapTUHE MUpPa, KAaK COCTABHOM 4aCTU €IMHON €CTECTBEHHOHAY4YHOU KapTHUHBI MUpA.

Conep:xxanue kypca 10 kiaacca. ba3oBblii ypoBeHb.

Teopua cmpoenus opzanuueckux coeounenuiit A. M. bymneposa.

Ilpeomem opzanuueckoit xumuu. OpraHudeckue BeIIECTBA: MPHUPOJHBIE, HMCKYCCTBEHHbIE U
cuarernueckue. OCOOEHHOCTH COCTaBa M CTPOCHHUS OPraHMYECKUX BELIECTB. BuTamm3M M €ro Kpax.
[TonsiTue 06 yrimeBogopoaax.

OcHOBHBIE M0JI0:KeHUsI TEOPHH XUMHYECKOro ctpoenus byraeposa.

BanentHocts. CTpyKkTypHBIE OpPMYIBI — MOJNHBIE U COKpalleHHble. [IpocThie (oMHapHBIE) U KpaTHBIE
(nmBOIHBIC W TPOWHBIE) CBs3H. M30oMepus u n3oMepbl. BzanMHOe BIMsIHUE aTOMOB B MOJIEKYJIE.

Mdemoncmpayuu. IlnaBnenue, oOyrJaMBaHME W TOPEHHE OPraHMYECKHUX BEIIECTB. Mojaenu
(mapocTepKHEBble U OOBEMHBIE) MOJIEKYJ OPraHUYECKUX COEAMHEHMH pa3HbIX KiaccoB. OmnpeneneHue
3JIEMEHTHOTO COCTaBa OPTaHUYECKUX COCIMHEHUH.

Jlabopamopnusie onvimel. VI3roToBiIEHNE MOJIENIEH MOJIEKYJT OPraHUYECKUX COCTMHEHUM.

y[‘.]IeBOI[OpOIILI H UX IIPUPOAHBLIC HCTOYHUKH

IIpenenbHble yriaeBoaopoabl. Aukanbl. Onpenenenue. ['omonornyeckuii psx  NpPeaETbHBIX
YIIIEBOIOPOIOB U ero oo01mas Gopmyna. CTpyKTypHas H30MepHs yIIIepoIHOM enu. Pagukans.

Homenkmarypa ankaHoB. XHWMHYECKHE CBOMCTBA ajKaHOB: TOPEHHE, PEaKUUH 3aMEIICHUS
(ramoreHupoOBaHUE), peaKkus pa3I0KeHHUsI MeTaHa, IErUAPUPOBAHUE FTaHA.

HepenenabHble yriieBoaopoabl. AJikeHbl. OTwieH. OmnpeneneHue. ['oMoJIOTHYeCKU psAll AJIKEHOB.
Homenxknarypa. CTpykTypHasi U IpOCTpaHCTBEHHAs (T€OMETpUYECKas) U30MEPHSL.

[IpoMblnieHHOE OTyYEHHE aJTKEHOB: KPEKUHT U JIETHAPUPOBaHUE allkaHOB. JlabopaTopHOe moixydeHue
STUJIEHA — peaKIusl JerujpaTanuu dTaHoyia. Peaknus npucoeavHEHUs: THApaTalus, rajJoreHupoBaHUE,
rUJporajoreHupoBanue, noauMmepuszanus. [Ipasuno MapkoBHukaBa. OkucieHue ajakeHoB. KauecTBeHHbIE
peaKlK Ha HENPEICIbHBIE YTIIEBOJOPOIbI.

Aaxkanuenbl. Kayuykn. Onpenenenue. Homenknarypa. ConpsbkeHHble AueHbl. byranuen-1,3, u3omnpes.
Peaknus JlebeneBa. Peaknuu mnpucoenuHeHusl ankaaueHoB. Kaydyku: HaTypaidbHBIH, CHHTETHYCCKUUN
(OyTaaneHoOBBIN, M30MPEHOBBIN). Bynkanuszanus kayuyka. Pesuna. D00HHUT.

Aaxunbl. Onpenenenne. Homenknatypa. [lonyyenne u npuMeHeHne aneTuiieHa. XuMUYECKHUE CBOMCTBA
aleTUJIeHa: TOpPEHHE, PEeaKUUH MPUCOCIUHEHUS-TUIPOraIOreHUPOBaHUE, TaJOr€HUPOBAHUE, TUAPATALIMS
(peakmus Kyueposa). Bununxmopu, HOJTUHUATIXIIOPHI.

Apenbl. Omnpenenenue. beH30i: ero cTpoeHHe, HEKOTOpPhIE (PU3NYECKHE U XHMHUYECKHE CBOMCTBA
(ropeHue, peakliiy 3aMELIEHUS - TaIOTeHUPOBAaHNE, HUTPOBAHUE), IOJyYEeHUE U MPUMEHEHHE. DKCTPaKLUs.

Ipuponnsiii ra3. Cocras npupoHoro raza. Ero naxoxaenue B npupoze. [Ipeumyniectsa npupoaHoro
rasza Kak TOIUIMBa. XMMHUYecKas rmepepadoTka MPUPOIHOro ras3a: KOHBepcHs, nupoiu3. CHHTE3-Ta3 U ero
HCIIO0Ib30BaHHUE.

Hed1s u cnmocodbl ee mepepadorku. [lonmyTHpI HEPTAHON ra3, ero coctaB M (PpakIuu - Ta30BBIA
OeH3uH, mpomnaH-OyTaHoBasi, cyxoi ra3. Hedts, ee cocraB u mepepaboTka HE(TH — MEPEroHKa, KPEKHHT,
pudopmunr. Hedrenpomyktsl. OKTaHOBOE YHCITIO; OCH3HUH.

Kamennblii yroar u ero mnepepadorka. lckomaemblii yroiab: aHTpalMT, KaMEHHBIH, OypBbIid.
KokcoBanue kamenHoro yriss. KokcoBblil ra3, ammuayHas BOJa, KaMEHHOYTOJIbHAash CMOJIA, KOKC.
la3udukanus 1 KaTaTUTUYECKOE THAPUPOBAHNE KAMEHHOTO YTJIS.

Jemoncmpayuu. 'opeHne mertaHa, sTaHa, anerwieHa. OTHOLIEHME MeTaHa, HTWIEHA, alETUICHA U
OeH30J1a K pacTBOpaM IepMaHraHata Kajius u OpoMHO# Boje. [lomyueHue aTriieHa peakiuen 1eruapaTaiuu
3TaHoJa U aleTHIeHa TUAPOIM30M KapOuaa kaibius. PasnoxeHue kaydyka Mpu HarpeBaHWM, UCTIBITAHUE



MPOAYKTOB Pa3OkKEeHUs Ha HENpeaenbHoCTh, Koyiekiuu «Hedts u HerenpoaykTh», «KaMeHHBIN yroip
U IPOAYKTHI €T0 nepepadoTkuy, «Kaydyku».
Jlabopamopnuie onvimol. OOHapyXeHUE IPOTYKTOB TOpeHUs cBeur. MccnenoBaHme CBOMCTB KayqyKOB.

Kucaopoa- u a3orcoaepskamiue oprannyeckue coenHeHUus

Cnuptsel. Onpenenenne. OyHKIMOHATIbHAS TUAPOKCUIIBHAS Tpynna. ['oMOIOrudeckuii psa npeaeibHbIX
OJTHOATOMHBIX CHUPTOB. M3oMmepusi monoXKeHUs (QYHKIMOHAIBLHOW TpyMIbl. BomopomHas CBS3b.
XWMHYECKHE CBOMCTBAa CIUPTOB. AunbjaeruaHas rpynmna. Peakmus stepudukaiuu, CIO0XHbIE S(OHUPHL.
[Ipumenenne cnupToB. JleiCTBUE METUIIOBOTO U 3TUJIOBOTO CIIMPTOB HA OPraHU3M YeJIOBEKa.

MHuoroatomMuble cnupthbl. OnpeneneHue. ITWICHTUKONb. [numepun. I[lomydenne um XUMHUYECKHE
CBOWCTBa MHOTOAQTOMHBIX CITUPTOB. KauecTBeHHAs peakiiis Ha MHOTOATOMHbBIE CITUPTHI. AHTUDPH3.

®enoa. Ctpoenne, MoMy4YeHHE, CBOWCTBa M NpuMeHeHue (enosna. KadecTBeHHbIe peaknuu Ha (EHOI.
B3aumHoe BiIMsSHUE aTOMOB B MOJIEKYJie peHOIA.

Aabaeruabl. Onpenenenne. GopManpIerul U amneTalbAeTHI. XUMHUYECKHE CBOWCTBA aJlbJACTHIOB.
KauecTBeHHbIe peaknuu Ha anpaeruabl. Peaknust monukoHaeHcanuu. KapOonuneHas rpynmna. Ketonsr Ha
IIpUMeEpE alleTOHA.

Kap6onoBbie kucaotTsl. [IpegensHbie OAHOOCHOBHBIE KapOOHOBBIE KUCIIOTHI, HX TOMOJIIOTUYECKUH PSI.
[Tonyyenue u mpumeHeHne. XUMHUYECKHE CBOWCTBA KapOOHOBBIX KHCIIOT. Peaknust aTrepuduxaium.

Cao:xnbie 3¢upbl. Kupsbl. Peakius stepudukarnyn. Ciaoxabsie 3¢pupbl. Kupbl, UX cocTaB U TUAPOIU3
(KUCIIOTHBIN U 11Ie7I09HOM). MBuTa. ['HapupoBaHue KUPOB.

YraeBoabl. YraeBoasl. Monocaxapuabl. ['moko3a kak anpaerugocnupt. Copour. MonIOYHOKHUCIIOE U
cniupToBoe Opokenue. Dorocunres. Jucaxapuapl. Caxaposa. [lomucaxapuabl: Kpaxman U HEJUTI0103a.

AMuHbI. AMuHOrpynmna. AMUHBI IpesiebHbIe U apoMaTuueckue. AHWIMH. [Tomydyenne amuHoB. Peakius
3uHnHa. XUMHUYECKHE CBOMCTBA U MPUMEHECHHE aMUHOB.

AMHUHOKUCJIOTHI. BeJKku. AMUHOKUCIOTHI Kak aM(OTEpHBIE OpraHWYECKHWEe coenuHeHus. [ muiuH.
Peaknusa nmonukonaeHcanuu. IlentuaHas cBA3L.

[lepBuuHas, BTOpUYHAs, TPETHUHASL CTPYKTYpbl OenkoB. KadecTBeHHbIe peakiuu Ha Oenku. ['uaponms.
Henarypauus. buonornyeckue QyHKIIMN OEIKOB B OpraHU3ME.

Jlemoncmpayuu. Oxucienue cnupra B ainpierua. KauecTBeHHast peakuyss Ha MHOTOAQTOMHbBIE CIUPTBHI.
PactBopuMocTh (heHousa B BoJie IpH OOBIUHOM TemrepaType U MpHu HarpeBaHuu. KauecTBeHHbIE peakuu Ha
¢denon. KauecTBeHHBIE peaKIMM HA ambAeTuIbl. B3anmmoseicTBue riaoko3bl ¢ ruapokcuaom menu (I1) xak
anprerunocnupra. KauectsenHas peakius Ha kpaxmail. L{BeTHble peakiiuy OENKOB.

Jlabopamopuvie onvimpl. PacTBOPUMOCTb INIMIIEpPUHA B BOJE. XUMHYECKHE CBOWCTBA YKCYCHOM
KHUCJIOTHI. OnpeneneHne HenpeaeIbHOCTH PaCTUTEIBHOTO Maca.

Ilpakxmuueckas paboma. VInentuukanus OpraHmuecKuxX COSIMHEHUH.

Oprannyeckasi XumMusi 1 0011eCTBO

buorexnosnorus. Ilepuonst ee pasButus. Tpu HampaBieHuss OHOTEXHOJOTHH: TeHHas (WM
TCHETHYECKAasi)) WH)KGHEpUs; KJIETOYHAs MHXKEHepus; Ouonorndeckas HHxeHepus. [ eHeTHuecku
MoaubunupoBanubie opranu3mel (I'MO) u Tpancrennas nponykuus. Kimonuposanue. UMMoOMIM30BaHHEBIE
(bepMeHTHI 1 UX MPUMEHEHHE.

IMonumepsl. Knaccuduxarus momumepoB. VCKycCTBEHHBIE TIOJUMEPHI: MEITYJION, alleTaTHBIN ek,
BHCKO3a, [eJuTo(aH.

Cunrernuyeckue noaumepbl. CriocoObl MOJyUYEHUs MOJMMEPOB: MOJIMMEPU3ALNS U MOJUKOHCHCAIINS.
Cunternyeckue Kayuykd. IlmacTtmaccel: moOnMCTHpPOIN, TEeQIIOH, MOJUBUHIIXIOpUA. CHHTETHUYECKHUE
BOJIOKHA: KallpOH, HAJIOH, KeBJIap, JIaBCaH.

Hemoncmpayuu. Konnexius njgactMacc, CHHTETHYECKUX BOJIOKOH M M3JenMuid M3 HUX. Paznmoxenue
MEepoKCcHia BOAOPOJA C MOMOUIbIO KaTaja3bl MPUPOIHBIX 00bEKTOB. KoJleKiusi CHHTETUYECKUX MOIOIIUX
cpeactB (CMC), conepxamux sH3UMBI. Mcnbitanue cpeasl pactBopa CMC nuHIMKaTOpaMu.

Jlabopamopnsie onvimsl. 3HaKOMCTBO C 00pa3llaMHy IJIACTMACC, BOJIOKOH U Kay4yKOB.

Ilpakmuueckaa padoma. PacriozHaBaHNE IJIACTMACC U BOJIOKOH.



III. TeMaTHYecKoe VIAHUPOBAHKME ¢ YKA3aHHEM KOJIMYECTBA YacoB,

OTBOJMMBIX Ha OCBOECHHE KAKA0H TeMbI

Ne KonnyectBo
HaumeHoBaHuUe TeM M pa3iesioB
n/n 4acoB
1 | Tema 1. Teopusa ctpoenus opranuueckux coenuHennit A. M. bytneposa | 2
2 | Tewma 2. YruieBoJOpOAbl U UX NPUPOJIHBIE UCTOUHUKHU 12
3 | Tema 3. Kucnopoa- u a30TcoiepKailiie OpraHn4ecKue COeTMHeHUs 14
4 | Tema 4. Oprannyeckasi XuMHus U 00IIECTBO 6
Uroro | 34




