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KapasnioBo, 2024 rop,



IlogcHuTeEe/IBHAA 3alIUCKa

Paboyass mporpaMma BHeypouHOU aesaTenbHOCTH «lloarortoBka k EI'3 mo mpeametram mo
BbIGOpY (xuMust))» pa3paboTaH Ha OCHOBE peKOMeHAAlUM il CUCTEMbI 00pa30BaHUs
MockoBcKOW 06J1aCTH MO COBEPIIEHCTBOBAHUI0O METOJWKHU MpenojaBaHUsl y4eOHBIX
NpeAMETOB, MO opraHu3anuu AudpdepeHIUPOBAHHOTO OOYYEHUSI IHIKOJbHUKOB C
pa3HbIM YPOBHEM MpeJAMEeTHOU MOATrOTOBKH, MOATOTOBJIEHHbIE HA OCHOBE aHa/M3a
TUnu4YHbIX omrbok 'MA 2024 ropa, oTKpbiTOro 6aHka 3aAaHuid EIJ mo xumumy,
pa3MelleHHOTO Ha carTe https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege,
Koaudukaropa mnpoBepsieMbIx TpeGOBaHHUM K pe3yJibTaTaM OCBOEHUS OCHOBHOM
06pa3oBaTesibHOM MpPOTpaMMbl CpeJHEro o0Olero o6pa3oBaHUs U 3JE€MEHTOB
coJiepKaHus [Jis NPOBEJeHUs €AWHOr0 TOCYyJapCTBEHHOI0 3K3aMeHa M0 XHWMMWH,
NOAroTOBJEHHble  (deJlepaJibHbIM  T[OCYJAapCTBEHHbIM  OHO/XKETHbIM  HAay4YHbIM
yupexaennem «PEJEPAJIBHBIM WHCTUTYT NEJATOTMYECKUX W3MEPEHWH»,
Crnenudukanueld KOHTPOJbHBIX H3MEPUTEJNbHbIX MaTepUaJOB /[Jisl NPOBEAEHUS

e/JMHOTO TOCY/lapCTBEHHOTO 3K3aMeHa M0 XMMHH, NMOJrOTOBJEHHON ¢efepalbHbIM
roCyZlapCTBEHHBIM  OIO/PKETHBIM  HayuyHbIM  yupexjenuem «®DEJIEPAJIbHBIN
WHCTUTYT NEJATOTMYECKUX W3MEPEHHH», a Tarxke benepanbHON pabouei
NporpaMMbl BOCIIUTaHUS .

Pa6oyast mporpamMma BHeypO4YHOU JlesaTenbHOCTH «[loaroToBka k EI'D mo npeameram no
BbIGOpPY (xuMusi)» TMpeJiHa3HayeHa mAJjs obOydarouiuxca 10- 11-x KjaaccoB U HUMeeT
MPaKTHKO-OPUEHTHUPOBAHHYIO HAIIPABJIEHHOCTb. OcHOBHO€e Ha3HayeHHe — MMoAroToBKa
BBIITYCKHHUKOB K IIPOX0OXXJE€HUTIO UTOrOBOM aTTeCTalHHu 110 NIpeaAMeTy «XUMUSL.

Pa6ouyas nporpaMmma BHeypo4yHOU AesaTeabHOCTH «[logroroBka k EI'D nmo npegmeTam
o BbIOOPY (XxMMMsI)» paccuuMTaHa Ha 34 y4e6GHBIX yaca B roa B 10 kjacce, mo luyacy B
Hezes10, 34 y4ebHbIX HeJieJu B roJi M 66 yacoB B 11 kJacce (2 yaca B HeJieJ10).

Ilesb: - [OMOJIHMTeEJIbHAs IMOJATOTOBKA OOy4YalOLUXCA JJis yChelmHoW caayd EguHoro
rocy/JapCTBEHHOT0 3K3aMeHa 10 XHUMHUH.

3agauu:

- JeTaJlbHO IMO3HAKOMUTb YYallUXCs C Mmpoueaypod npoBefeHus EII mo xumuwy,
CTPYKTYpPOU paboThl;

- OTpa60TaTb BaXkKHeHIIHe TeopeTHu4YeCKHUue IIOJIOKEHUA KW IPAKTHYECKHEe YMEHHUAd B
COOTBETCTBHUHU C COAeprKaHHNEM KypCa XUMHUH,

- GopMHUPOBATh MUPOBO33PEHYECKYIO MO3UIMI0 00YYAIINXCS.

[InaHupyeMble pe3y/ibTaThl U3yYeHUS Y4eOHOro npejMmeTa
JINYHOCTHBIE:
- TOTOBHOCTb U CHOCOOHOCTh OOYYarOIIMXCA K CAMOPa3BUTUIO U CaMOBOCIMTAHUIO B
COOTBETCTBUU C 00OIeYeJJ0BEYECKHUMU I1[eHHOCTSIMU W HJleajJlaMd TPaKJAaHCKOTO
00111eCTBa;


https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

- NPUHSATHE W peasid3alivsl LEHHOCTeW 3J]0pOBOro M 6e30macHOro obpasa KU3HHU,
O6epeXxHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIeHWe K COOCTBEHHOMY
br3MYeCcKOMy U NICUX0JIOTUYECKOMY 3/10pOBBIO;
- HENpUSITUE BPEAHbIX IPUBbIYEK: KYPEHUS, YIIOTPEOJIEHUS aJKOT 0151, HAPKOTHUKOB.
- YBa)KeHH e K CBOeMY Hapo/y, Y4yBCTBO OTBETCTBEHHOCTH IepeJ, PognHOMN, rop0CTH 3a
CBOM Kpail, cBol0 PoauHy, mpoljoe M HacTosllee MHOTOHALlMOHAJbHOTO Hapo/a
Poccuy;
- TNOpUHATHE TYMaHUCTUYECKHUX 1[€HHOCTeH, OCO3HAaHHOEe, YBAXKUTEJbHOE U
Jlo6porKesiaTe/IbHOe OTHOLLEHHUE K IpyroMy YeJIOBeKY, ero MHEHHI0, MUPOBO33pEHUIO0;
- CIIOCOOHOCTb K CONEpeXUuBaHWI0 U GOPMHUPOBAHHE MO3WUTUBHOTO OTHOULIEHUS K
JIIOASAM, B TOM YMCJIe K JIMIAaM C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 30POBbS M
WHBa/IM/laM; OepexxHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIeHUEe K PU3UUEeCKOMY
Y IICUXO0JIOTUYECKOMY 3/10pPOBbIO PYTUX JII0/JIeH, yMeHHE 0Ka3blBaTh MEPBYI0 IOMOILb;
- pa3BUTHE KOMIIETEHLUNW COTPYJHHYECTBA CO CBEPCTHUKAMH, AETbMU MJIAJIIETO
BO3pacTa, B3POCJbIMM B 00pa3oBaTeJbHOM, OOILIECTBEHHO TMOJIE3HOH, Y4eOHO-
McC/e/l0BaTebCKOU, MPOEKTHOU U JPYTUX BU/JAX AeATETbHOCTH.
- MHPOBO33pEHHME, COOTBETCTBYIOLlee COBPEMEHHOMY YyPOBHIO pa3BUTHUS HaAyKH,
3HAYMMOCTU HAyKH, TOTOBHOCTb K HAy4YHO-TEXHUYECKOMY TBOPYECTBY, BJIaJleHUE
JlocTOBepHOW HHopMaluel 0 NepefoBbIX AOCTIKEHUAX U OTKPBITUSIX MHUPOBOU M
OTe4yeCTBEHHOU HAayKH, 3aMHTEPECOBAHHOCTb B HAY4YHbIX 3HAHUSAX 006 yCTPONUCTBE MUpa
1 OOLLEeCTBa;
- F'OTOBHOCTb U CIIOCOOHOCTh K 0Opa30BaHHIO, B TOM 4YHCJe CaMO0Opa30oBaHHUIO, Ha
OPOTSKEHUU BCEU )KU3HU; CO3HATEJbHOE OTHOLIEHUE K HENIPEPbIBHOMY 00pa30BaHUI0
KaK yCJIOBHIO yCIeIIHOW MpodeCcCUOHATbHON 1 00111eCTBEHHOM Jiesi TEJIbHOCTH;
- 3KoJIOTMYecKasl KyJbTypa, 6epexHoe OTHOILIEeHUS K POJAHON 3eMJie, NPUPOJAHBIM
6orarcTBaM PoccuM UM MHUpa; NOHMMaHUE BJIMSHUS COLMaJIbHO-3KOHOMHUYECKHUX
IpOLECCOB HAa COCTOSIHWE NPUPOAHON MU COLMAIbHOM Cpefibl, OTBETCTBEHHOCTb 3a
COCTOSIHUE IPUPOJHBIX pecypcos; yMeHHs 1’} HaBbIKU pa3yMHOro
IPHUPOIONO0Jb30BaHUS, HETEPNUMOE OTHOIIEHUe K JeHCTBUSAM, NMPUHOCSIIUM Bpej,
3K0JIOTUH; NpUOOGpeTeHHe ONIbITA 3KOJIOT'0-HANPaBJIeHHOU /1eTeJIbHOCTH;
- OCO3HaHHbIM BbIOOp Oyaylled npodeccM Kak MNyTb M CIOCO0 peanr3anuu
CO6CTBEHHBIX YKU3HEHHBIX IIJIAHOB;
- MNOTPeOGHOCTb TPYAUTHCH, YBaXKEHWE K TPYAy U JIOAAM TpyAa, TPYAOBbIM
JIOCTUXKEHUSIM, 106POCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOLIEHHE K PAa3HbIM
BUJIaM TPY/I0BOH JeSTETbHOCTH.

MeTanpeaMeTHBbIE:

Pezys1asmueHble yHUBepCcaA/IbHble yYebHble delicmaust
- CAaMOCTOSITEJIbHO OINpesesTh LieJH, 331aBaTh apaMeTpbl U KPUTEPHUH, I10 KOTOPHIM
MOKHO OIpeeJIUTh, YTO 1|eJlb JOCTUTHYTA;
- CTaBUTb U GOPMYJIUPOBATH COOGCTBEHHbIE 33/1a4M B 00pa30BaTe/bHOM e Te/IbHOCTU
Y )KU3HEHHbIX CUTYalUsIX;
- BbIOMpATh MyTb AOCTHXKEHUs IeJM, IJIAHUPOBATh pellleHHe MOCTaBJEeHHbIX 337y,
ONTUMHU3UPYS MaTepUaibHble U HeMaTepHUaIbHbIe 3aTPAThI;
— OpraHU30BbIBAaTh 3)pPEKTUBHBIA MOUCK PECYPCOB, HEOOGXOAUMBIX [IJIsl 10CTHKEHUS
MIOCTaBJIEHHOH 1[eJIH;
— COMNOCTABJISITh TMOJIYYEHHBIA pe3yJbTaT [esITeJbHOCTH C INOCTaBJEHHOW 3apaHee
1eJIbIO.

Ilo3HaBaTe/ibHbIe YHUBEPCaJIbHbIE yYeOHbI€e AeiCTBUSA
- HCKaThb M HaXOJUTb O000OIEeHHble CHOCO6bI pelleHUs 3ajJjad, B TOM YHCJE,
OCYIIECTBJIATh Pa3BepHYThIH MHPOPMALMOHHBIM MOUCK W CTAaBUTb Ha €ro OCHOBe
HOBbIe (yueOHble ¥ TO3HABATeJ/IbHBIE) 3a/la4H;



- KPUTHUYECKH OL|eHMBATb U WHTEPNPETUPOBATh UHPOPMAIUIO C Pa3HbIX MO3UIUH,
pacno3HaBaTh U QUKCUPOBATh NPOTUBOPEUUSsI B UHPOPMALIMOHHBIX UCTOYHUKAX;
- MCIIOJIb30BaTh pa3/IMyHble MO/JeJIbHO-CXeMaTHYECKUE CPEeJICTBA /ISl NPeCTaBAeHUs
CYLLECTBEHHbIX CBf3€ed W OTHOIIEHUM, a TakKxe MNPOTHBOPEYUH, BBISBJIEHHBIX B
MHGOPMaLIMOHHBIX UCTOUYHHKAX;
- HaxoJWUTb WU NPUBOJAUTH KPUTHYECKHME aAPryMEHTbl B OTHOUIEHUU [J€HCTBUH U
CYKJIEHUH Jpyroro; CHOKOMHO U Pa3yMHO OTHOCUTbCS K KDUTUYECKUM 3aMeYaHUSIM B
OTHOULIEHUU COOCTBEHHOTO CYKJ|€HHS, pacCMaTPUBATh UX KaK pecypc COOCTBEHHOTO
pa3BUTHS;
- BBICTpauBaThb HWHAWBUJyaJbHYI0 00pa30BaTeJbHYI0 TpPAEKTOPHIO, Y4YUThIBas
OTpaHUYEHHS CO CTOPOHBI JPYTUX YYAaCTHUKOB U PECYPCHbIE OTPAaHUY€EHUS; MEHATh U
YA Eep>KUBaATh pa3Hble MO3UIMU B I0O3HABATEJbHOU [eITeJbHOCTH.
KoMMyHHKaTHBHBIE YHUBeEpCaJibHble Y4eOHbIE AeUCTBUS
- OCYILECTBJISITh JIEJI0BYI0 KOMMYHUKALIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCTbIMU
(kak BHYTpU 0Opa3oBaTeJibHOM OpraHU3allMy, TaK U 3a ee MpejesiaMH), MOAOUPATH
NapTHEPOB JJisl 1eJI0BOM KOMMYHHUKAI[UU UCXOZS1 U3 COOOpaKEHUHN pe3yIbTaTUBHOCTH
B3aMMO/IeHCTBHS, a He JIMYHbBIX CUMITaTHH;
- [IPU OCYLIeCTBJEHUU TPYINOBOUN paboThl ObITh KaK PYKOBOJUTEEM, TAK U YJIEHOM
KOMaH/Ibl B Pa3HbIX PoOJisAX (reHepaTop Hjel, KPpUTHUK, UCIIOJHUTE/b, BbICTYMNAOIUHN,
3KCOepT U T.1.);
- pa3BepHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOYKY 3PEHUsSI C MCIO0JIb30BAHHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) 3bIKOBBIX CPE/ICTB.
IlpeagmMeTHBIE:
BbinyCKHUK Ha 6a30BOM YPOBHE HAY4YUTCS:
- packpbiBaThb Ha MpUMepax poJib XUMHUU B POPMHUPOBAHMU COBPEMEHHON Hay4yHOH
KapTUHBI MUPA U B IPAKTUYECKOU JeSITEJIbHOCTH YeJIOBEKA;
- JeMOHCTPUpPOBAaTb HA IMpHMepax B3aWMMOCBS3b MEXAY XUMHEA U [JAPYTUMHU
€CTeCTBEHHbIMU HayKaMu;
- packpblBaTb Ha IMpHUMepax IMOJI0OKEHUS TeOpPUHM XHMHYECKOTo CTpoeHUs A.M.
ByTsiepoBa;
- nmoHUMaThb pU3ndeckur cMmbica [lepuoauyeckoro 3akona /.M. MeHgeneeBa 1 Ha ero
OCHOBE OO'BSICHATb 3aBUCHUMOCTb CBOMCTB XMMUYECKHX 3JIEMEHTOB M 00pa30BaHHbBIX
VMU BELECTB OT 3JIEKTPOHHOTO CTPOEHHUSI aTOMOB;
- 00'bSICHATH NPUYMHBI MHOTO0Opa3us BeLleCTB HAa OCHOBE OOIMX MpPeACTaBJIeHUN 06
MX COCTaBe U CTPOEHUH;
- NOpPUMEHSTb IMpaBUJla CUCTEMATUYECKOW MEXAYHAapOJHOW HOMEHKJATypbl KakK
CpeACTBa pa3jiMueHus U UAeHTUPUKALUU BEIECTB 10 UX COCTABY U CTPOEHUIO;
— COCTaBJIATb MOJIEKYJISIpHbIE U CTPYKTYpPHble GOPMYJibl OPraHUYECKUX BEIeCTB KakK
HOocUTesied UHGOpMalUX O CTPOEHUHU BellleCTBa, ero CBOMCTBAX U NPUHAJJIEKHOCTH K
ornpejieJIeHHOMY KJIacCy COeIMHEHUH;
- XapaKTepu30BaTb OpraHHWYeCKHe BellecTBa M0 COCTaBy, CTPOEHUI0 U CBOMCTBaM,
yCTaHaBJIMBATb NPUUYUHHO-CJI€/ICTBEHHbIE CBSI3U MEX/Y AJaHHbIMU XapaKTEePUCTHUKAMHU
BellleCTBa;
- IPUBO/AUTH MPUMEPbI XUMHUYECKHUX PeaKIUH, paCKpbIBaKIIMX XapaKTepHbIe CBOMCTBA
TUNWYHbIX TMpPeACTaBUTEJNEd KJACCOB OpPraHUYeCKUX BelleCcTB C I1eJbl0  HX
UAeHTUPUKAIIMU U 00'bsICHEHUS 06J1aCTH NPUMEHEHUS];
- IPOrHO3UPOBATb BO3MOXKHOCTb IPOTEKAHUSI XUMUYECKHX pPeaKILiMi Ha OCHOBe 3HaHU U
0 TUNax XMMUYEeCKOM CBSI3U B MOJIEKYJIaX PeareHTOB U UX PeaKLMOHHOW CII0COOHOCTH;
- HWCINO0JIb30BaTh 3HAHUS O COCTAaBe, CTPOEHUU U XUMUYECKHUX CBOMCTBAX BelLIECTB JJis
6€e301acHOr0 NPUMeHEeHHUS B MPAKTUUYECKOU e TebHOCTH;



- NPUBOJUTHL MPUMepbl MPAKTHYECKOrO0 HCIOJIb30BAaHUSI MPOAYKTOB IepepabOTKU
HepTH ¥ NPUPOJHOrO ra3a, BbBICOKOMOJIEKYJISIPHBIX COeAWHEHUH (MOJIM3THJIEH],
CUHTETHUYEeCKOI0 KayuyKa, al[eTaTHOr0 BOJIOKHA);
- MNpPOBOJMUTH OMNbITHl MO pPACIO3HABAHUIO OPTraHUYECKUX BeIeCTB: TIJIUIEPUHA,
YKCYCHOHM KHCJIOTBI, HelpeJeJIbHbIX )XUPOB, TJIIOKO3bl, KpaxMasa, 6eJIKOB — B COCTaBe
MUIIEBBIX TPOAYKTOB U KOCMETHYECKHUX CPEJICTB;
- BJIaJIeTh IpaBUJIaMU U TpUeMaMH 6e30MacHON PaboThl C XUMUYECKUMHU BellleCTBaMU
Y J1JabopaTOPHBIM 060PY/IOBAHHUEM;
- yCTaHABJMBAaTb 3aBHCUMOCTh CKOPOCTH XHUMHYECKOW peakKIuU Hu CMelleHUus
XUMHUYECKOTO pPABHOBECHSI OT PAa3JIMYHbIX (GAKTOPOB C IeJibl0  OIpeJiesieHus
ONTUMAaJ/IbHBIX YCJIOBUH MPOTEKAaHUS XUMHUY€ECKUX MPOLECCOB;
- IPUBOJUTH MPUMeEPbI T'UIPOJIK3a COJIed B MOBCEJHEBHOM KM3HU Y€JIOBEKA;
- NPUBOJUTH NMPUMEPBHI OKUCIUTENbHO-BOCCTAHOBUTEJNbHBIX PEAKIUHA B MPHUPO/IE,
POU3BO/ICTBEHHBIX IPOIECCaX U XKU3HEAEeATEJTbHOCTH OPraHU3MOB;
- NMPUBOAUTH MPUMEPbl XUMHYECKUX pPeaKIMi, PaCKPbIBAIOIIUX 06IHe XUMHYECKHE
CBOYCTBA MPOCTHIX BEIECTB — META/JIOB U HEMETAJIJIOB;
- MPOBOJUTH pacyeTbl Ha HAXOXJEeHHE MOJIEKYJSIPHOU GOPMyJibl YrJieBOJOopoza Mo
OPOAYKTAM CropaHUsi U IO €ro OTHOCUTEJNbHOW IJIOTHOCTU W MaCCOBBIM [10JIAM
3JIEMEHTOB, BXO/ISIII[UX B €r0 COCTaB;
- BJIaJIETh NpaBUJIaMH 6€30MacHOTO 06palleHusl C eJKUMH, TOPIOUYUMH U TOKCUYHBIMHU
BellleCTBaMH, CPeICTBaMH GbITOBOU XMMUH;
— OCYLIECTBJISATh OMCK XUMHYECKOW HHPOPMaLMH 110 Ha3BaHUSM, HJIeHTUPUKATOpaM,
CTPYKTYpPHBIM HpOpMyJiaM BeleCTB;
- KPUTHUYECKH OlLIeHHBAaTb W HWHTEPIPETHPOBATb XUMHYECKYH HH}OpMalHUIo,
COJlep KalLyoCcsl B COOOIEHUSIX CPEJICTB MacCOBOM nHpopManuu, pecypcax UHTepHeTa,
HAy4YHO-MOMYJITPHBIX CTAThSIX C TOUKU 3PEHUS €CTECTBEHHO-HAyYHOW KOPPEKTHOCTH B
IeJISIX BBISIBJIEHUS OIIMOO0YHBIX CYy>KIeHUH U GOPMHUPOBAHUs COGCTBEHHOU MO3UIUU;
- TpeJCTaBJATb MNYTH pelleHUs TJOOAJIbHbIX MpOGJEM, CTOSIIUX Mepes
YeJIOBEYEeCTBOM: IKOJIOTUYECKHUX, IHEPTreTHYECKHUX, ChIPbEBbIX, U pPOJib XHMUH B
pelIeHruH 3TUX TPOBJIEM.

BbInyCKHUMK Ha 6a30BOM YPOBHE MOJIYYUT BO3MOXKHOCTb HAYYHThHCH:

—  WJIIOCTPUPOBATh Ha MpPUMepax CTAHOBJIEHHE W 3BOJIIOLMI0 OPTaHUYEeCKOM XMMHU
KaK HayKH Ha pa3/IMYHbIX UCTOPHUYECKUX ITAlaX ee PAa3BUTHS;

— HCHO0JIb30BaTh METO/bl HAYYHOTO MO3HAHUSA MPU BbITIOJHEHUH TPOEKTOB U y4eOHO-
HcC/le0oBaTe/NbCKUX 3a/lad [0 H3yYeHHWI0 CBOMWCTB, CIOCOGOB TMOJIyYEHHUS U
pacrno3HaBaHUsI OpraHUYECKUX BEIEeCTB;

— O0OBSACHATH NMPUPOAY M CNOCOObI 0O6pa30BaHUsS XMMUYECKOM CBS3U: KOBAaJIEHTHOM
(mosisipHOM, HeMOJIIPHOW), WOHHOM, MeTa//IMYeCKOH, BOJOPOJAHOU - C IeJblo
onpee/ieHUsI XMMHUYEeCKON aKTUBHOCTH BeleCTB;

— yYCTaHABJIMBATb FeHETHUYECKYIO CBSI3b MEX/Y KJacCaMU OPraHUYeCKHUX BeIleCTB JJIs
000CHOBaHHUsI NPUHLUMIHAJBHON BO3MOXXHOCTH  TOJIYYEHUSI OPraHUYEeCKUX
coeJJMHEHUH 3aJITaHHOTO COCTaBa U CTPOEHUS;

— yCTaHaBJIMBAaTh B3aUMOCBS3U MeXy GaKTaMU U Teopuel, IPUINHOU U CJieICTBUEM
Py aHa/M3e NMPOO6JEMHBIX CUTYallUd U 060CHOBAaHHWU MPHUHUMAEMBbIX pellleHH Ha
OCHOBE XMMHWYECKHUX 3HaHUM.



Copepixanue Kypca. 10 kiacc.

Tema 1. IIpegmeT opraHM4YecKod XuUMHMH. Teopusa CTPpoeHUS OpPraHUYeCKHUX
coeguHeHum A. M. BytsiepoBa (6 4acoB)

OpraHudyeckue BellecTBa: IPUPOJHbIe, UCKYCCTBEHHblE U CUHTeTH4YecKhe. OCOOGeHHOCTHU
cocTaBa U CTpPOeHMsl OpraHMYecKUX BewllecTB. Burtanusm u ero kpax. IloHaTue 06
yI/1eBoJ0poJax.

OcCHOBHBIE TOJIOKEHUA TEOPUH XUMHUYeCKOro crpoeHus bytyepoBa. BaseHTHOCTE.
CTpykTypHble GOpMYyJibl — MOJIHbIE U COKpaléHHbIe. [I[pocThie (0AMHAPHBIE) U KPATHbIE
(nBo¥iHbIEe W TpOHHBIEe) cBSA3U. M3oMepbl U HM30MepHsda. B3aMHOe B/HSIHME AaTOMOB B
MOJIEKYJIe.

Tema 2. YryieBoAOpO/Abl U UX NPUPOJAHbIE UCTOYHUKH (22 Yaca)

IIlpepenbHbIe yriaeBoaopoabl. AIkaHbl. Onpesesenve. [oMo0ruyecKun psj, alKaHOB U
ero o6buas ¢opmysa. CTpyKTypHas H30Mepus YIJIepOAHOW Ienu. Pajgukassbl.
HomeHknaTypa ankaHOB. XMMHUYeCKHe CBOMCTBA aJIKaHOB: TOpeHHe, peaK 1 3aMelleHus
(ranoreHMpoBaHue), peaKkLUsl pa3/ioKeHUs MeTaHa, peaKlus AeruipupoBaHUs 3TaHa.
HenpegesibHble yriaeBogopoabl. AJIKeHbl. JTujeH. OnpegeneHue. [oMo0ru4eCKUA psaj,
ankeHoB. HomeHkusaTypa. CTpyKTypHas M NpPOCTpaHCTBeHHass (reoMeTpuyeckas)
uszoMepus. [IpomblllieHHOE NOJIydYeHHe aJIKeHOB: KPEKUHT U JleTMIpUpOBaHME aJIKaHOB.
JlabopaTopHOe NOJIyYeHHMe 3STUJeHa — peakuus JerdjapaTalydu 3TaHoJa. Peakuuu
NpUCOeUHEHUS: ruzipaTanus, TU/IpOrajiorTeHUpPOBaHUE, rajJjoreHupoBaHUe,
nosnMepusanuu. [lpaBusio MapkoBHuKoBa. OKUC/IeHMe a/lKeHOB. KauecTBeHHble peakiuu
Ha Helpe/ieJibHbIe YTI€BOJ0PO/bL.

Anxkaauensl. Kayuyyku. Onpepesienue. HomeHnkiatypa. ConpsxéHHble AueHbl. byTaaueH-
1,3, usonpeH. Peakuus JlebeneBa. Peakuuu npucoeguHeHUs ajikaJueHOB. Kayudyku:
HaTypasJbHbIN, CHHTeTUYEeCKUe (OyTaZMeHOBbIN, H30NIPEHOBbIN ). BysikaHM3auus Kay4dyka.
Pe3nHa. J6OHUT.

AnkuHbl. Onpegesenve. HomeHkiatypa. IlosydeHMe W npuMeHeHHe aleTHJIeHa.
XuMHyecKue CBOMCTBA aleTUJeHa: ropeHue, peaknu NpUcCOeMHEeHUS:
rUJporajoreHMpoBaHue, TrajoreHupoBaHue, rujaparauus (peakuuss  Kydeposa).
BUHUIXI0pUL, TIOJTUBUHUJIXJIOPUJ,

Apenbl. Onpenenenve. beH3os1: ero cTpoeHue, HEKOTOpble PU3NYECKHME U XUMHUYECKUE
CBOUCTBA (ropeHue, peakliuyu 3aMelleHus] — rajoreHMpoBaHre, HUTPOBaHUe), NOJyYeHue
Y [IpUMEeHeHHe. JKCTPaKL 1.

Ipupoanbii ra3s. CoctaB npupoaHoro ra3a. Ero HaxoxaeHue B npupoge. [[penMyiectBa
NPUPOJHOTO ra3a Kak TOIJIMBa. XMMHUYecKas lepepaboTKa NpUPOJHOTO ra3a: KOHBepCHUs,
nvposin3. CUHTe3-ra3 u ero UcCroJib30BaHue.

HedTb ¥ cioco6bl eé nepepadoTKHU. [lonyTHIM HePTAHOM ras, ero coctaB U GpaKkLuu —
ra3oBbld O€H3UH, NMpPOIMNaH-O6yTaHOBas, cyXou ra3. HedTh, eé cocTtaB U nepepaboTka —
neperoHkKa, KpeKuHr, pupopMuHr. Heprenpoayktel. OKTaHOBOE YUCJI0; OEH3UH.
KaMeHHBIH yrojib M ero mnepepaoorka. Mckomaemblil yroJsib: aHTPALUT, KaMeHHbIH,
6ypniii. KokcoBaHnue kaMmeHHOrO yrJis. KOKCOBBIN ra3, aMMuadHas BoJa, KAMEHHOYTOJIbHas
cMoJ1a, KOKC. 'a3udukanusa U KaTaJUTUYEeCKOe THAPUPOBaHNEe KAMEHHOTO yTJIA.

Tema 3. Kuciopoacoaep>kamue opranHudeckve coeguHeHus (12 yacos)
OaHoaTtomHble cnupThl. OmnpegeneHve. PyHKLUUOHA/IbHAsA TUJAPOKCUJbHAs TIpynna.
['oMosioruyecku psj IMpefesbHbIX OJHOAaTOMHBIX CHUPTOB. M3oMepus MoJ0kKeHUSA
byHKLIMOHaNbHOU rpynnbl. BogopogHas cBA3b. XuMHUYecKhe CBOMCTBA CHUPTOB.
AnbneruaHada rpynna. Peakuyus atepudukanuu, caoxHble 3¢upsbl. [IpiMeHeHUe cCIMPTOB.
JlelicTBME METHUJIOBOI'O Y 3TUJIOBOI'O CIIMPTOB Ha OPraHM3M 4eJsloBeKa.



MHoroaTtoMHble cnupThl. OnpefesieHue. ITUNEHIVIMKOb. [ynuepus. Ilonydenue u
XUMHYEeCKHMe CBOWCTBA MHOTOAQTOMHBIX CHUPTOB. KadecTBeHHasd peakyus Ha
MHOT0aTOMHbIe CIUPThI. AHTU(PU3.

deHou1. CTpoeHHUe, IOTyYEeHHUE, CBOMCTBA U IpUMeHeHHe ¢peHosa. KayecTBeHHbIe peakLiuu
Ha ¢peHoJ1. B3auMHOe B/IMsIHMe aTOMOB B MOJieKyJie peHoJ1a.

Anbpaeruapl. Onpenenenve. QopMmanbjeruj, U aleTanabAerus. XMMUYeCKMe CBOMCTBA
anpferuioB. KadecTBeHHble peakLMM Ha aJabJeruzbl. Peakuuu MOJUKOHJAEHCALUHU.
Kap6oHusbHas rpynna. KeToHbl Ha npuMepe aLeToHa.

KapG6oHoBble KucCa0Thl. [IpejesbHble O0OJHOOCHOBHblE KapOOHOBBIE KHCJOTHI, HX
romoJsiorndyeckui psaj. IlosydyeHue u npuMeHeHHe. XUMUYECKHE CBOMCTBA KapOOHOBBIX
KUCJI0T. Peaknusa sTepudukanuu.

CioxHble 3¢upsbl. XKupsbl. Peakijus stepudpukannu. CioxHbie 3pupsbl. XKUpbl, UX COCTaB U
rupoJin3 (KUCJAOTHBIN U 1es04H0M ). MbLia. [MapupoBaHue )KUPOB.

YraeBoabl. YrieBoAbl. MoHocaxapuzbl. [Jitoko3a Kak anbjaerugocnupt. CopOuT.
MoJsioyHOKHCIOEe U cnupToBoe OpoxkeHue. PoTocuHTe3. /[lucaxapuzpl. Caxaposa.
[Tosncaxapubl: KpaxmaJl, LeJIJIF0J103a.

Tema 4. A30TCcoJeprKalle opraHuyeckKue Bemectsa (9 4acos)

AMuHbI. AMUHOrpynmna. AMUHBI IpeJejibHble U apoMaTuyeckue. AHUIUH. [losyyenue
aMUHOB. Peakniua 3uHrHa. XMMUYeCKHe CBOMCTBA U IPUMeEHeHe aMUHOB.
AMMHOKUCIOTHI. BeJIKu. AMUHOKUC/IOTHI Kak aMpoTepHble OpraHU4YecKue coeJUHEeHUs.
['nunyH. Peakyusa mnosnukoHgeHcauuu. IlentugHas cBA3b. [lepBuyHadg, BTOpUYHad,
TpeTHU4YHasi CTPYKTypbl 6esnkoB. KaudecTBeHHble peakiuu Ha 6eaku. [uaposans.
JleHaTypanus. Buosoruyeckue GyHKIMU 6EJKOB B OpraHU3Me.

Aemoncmpayuu.

Okucienue cnupra B anpjerul. KayecTBeHHasd peakyus Ha MHOTOATOMHbIE CHUPTBHI.
PacTBopuMocTh ¢eHos1a B BoZe NpPU OOBIYHOM TeMmIepaType W IpU HarpeBaHUHU.
KauecTBeHHble peakuuu Ha ¢eHos. KayecTBeHHble peakLMM Ha aJbJeTHAbL
B3anmogeiicTBrYe I/110K03bI € ruApokcugoM Meu (Il) kak anpaerngocnupra. KauectBeHHas
peakuus Ha KpaxmaJl. LiBeTHbIe peakLiny O€JIKOB.

Ilpakmuueckasa pa6oma.

NeHTUPUKaLKA OpraHu4ecKUux COeJUHEHNH.

Tema 5. Opranuyeckass XuMus 1 061ecTBO (4 yaca)

BuoTtexHosorus. [lepuospl e€ pazButus. Tpy HanpaB/ieHHUs1 GUOTEXHOJIOTHMU: FreHHast (UIu
reHeTUYeCKasi) WHXKEHepHUs; KJIeTOYHash MWHXXeHepus; OuoJioruyeckass WHXKEHepHs.
[eHeTHuecku MoauduMpoBaHHble opraHu3Mbl ('MO) u TpaHcreHHass NpPOAYKIHS.
KnoHnupoBanue. UMMo6uM30BaHHbIE GEPMEHTHI U UX IPUMEHEHHUE.

INNommmepsl. Kiaccudukanus mnosuMepoB. MCKyccTBeHHble IOJUMEPHL: LEJIYJI0UJ,
alleTaTHbBIH 1EJK, BUCKO33, lieis1odaH.

CuHTeTHYecKrMe mnoauMepsbl. Crnocob6bl MOJYYEeHUs MOJUMEpPOB: MNOJHMMeEpPU3ALHUSI U
nosuKoHAeHcauusl. CUHTeTH4YecKHe Kayyykd. [lsacTMacchl: MNOJUCTUPOJ, TedJIoH,
HOJIMBUHUAXJA0PU/]]. CHHTETUYEeCKHE BOJIOKHA: KallpOH, HAlJIOH, KeBJiap, JIaBCaH.
JlaGopamopHbslie onbimbl.

3HAKOMCTBO C 06pa3laMu IJIaCTMAcCC, BOJIOKOH U Kay4yKOB.

Ilpakmuyeckas pa6oma.

Pacno3HaBaHue MJ1acTMacc ¥ BOJIOKOH.

Coaep:xaHue Kypca. 11 knacc. BazoBbil ypoBeHb

Temal. CTpoeHue BewecTB (11 yacoB)

OcHOBHbIE CBeJleHHMSI O CTpoeHMM atoMma. CTpoeHHe aToMa: SIPO U 3JIEKTPOHHas
o6os10uka. M30Tonbl. XMMUYECKUN 3JIeMEHT. BoJblIOW afApOHHBIA KOJIJIalAep. YPOBHU
CTPOEHUSI BellleCcTBa.



Ilepuoauyeckas cucremMa XMMHU4YeCKHUX 3y1eMeHTOB /I. U. MeHe/1ieeBa B cBeTe YYEeHUS
0 cTrpoeHMM artoMa. PuU3MYECKUU CMbICI HOMEPOB: 3JIEMEHTA, MEPUOJA, TPYMIbL
BaseHTHble 3/IEKTPOHBL. JJIEKTPOHHAss KOHGQUrypauus aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHUs CBOWCTB 3JIEMEHTOB B IMepUOJAax W rpynmnax. JJeKTPOHHble CeMeMuCTBa
XUMHUYECKUX 3JIEMEHTOB.

dunocodpckre 0CHOBbI 00IHOCTH [leprognyecKoro 3aKOHa ¥ TEOPUU XUMHUYECKOTO
cTpoeHMA. [lpenocbliKU OTKPBITUA [lepruonyecKoro 3aKoHa U TEOPUU XUMHUYECKOTO
CTpoeHUs. PoJIb IMYHOCTH B UCTOPUU XUMUU. POJIb IPAKTHUKHU B CTAHOBJIEHUHU U PAa3BUTUU
XUMHY€ECKOU TEOPUH.

HoHHasA XuMHYecKasad CBSA3b U MOHHBbIE KPHUCTA/UIMYeCKHe peméTKU. KaTuOHBI Kak
NPOAYKT BOCCTAaHOBJIEHHMS aTOMOB META/IJIOB. AHUOHBI KaK NPOAYKT OKHUCJIEHUsS aTOMOB
HeMeTa/sIoB. NOHHasA xuMH4YecKass CBA3b M MOHHAsA KpUCTa/JIMYecKas peliéTka. MoHbI
NPOCTbIE U CJIOXKHBIE.

KoBasieHTHasaA XxuMu4yecKass CBAA3b. ATOMHbIe U MOJIEKYJIIpHble KpHUCTa/UIM4eCKue
pewmiéTku. KoBasieHTHas HemoJisipHasgd M MOJIIpHAs CBA3U. JJIEKTPOOTPHULATENbHOCTb.
KpaTHocTh KOBajieHTHOU CBs3U. OOMEHHbI W JIOHOPHO-AaKUENTOPHbIM MeXaHU3MbI
006pa3oBaHUS KOBaJIEHTHbIX CBs3ed. [loNIAPHOCTb CBSI3M U MOJISPHOCTb MOJIEKYJIBI.
MouJiekysipHble U aTOMHbIE KPUCTAIJIMYECKHE PELIETKHU.

MeTa/utM4yeckasa CBA3b. MeTa/sinyecKMe KpUCTa/JIMYeCKUe pelméTKU. MeTasinyeckas
XUMUYECKas CBSA3b: MOH-aTOMbI U 3JIEKTPOHHBIN ra3. Pru3nvyecKkue CBOMCTBA METAJIOB U UX
NpUuMeHeHHEe Ha OCHOBE 3TUX CBOMCTB. ClJiaBbl YEPHBIE U LIBETHHIE.

BogopoaHast xuMuuyeckas CBA3b. BojopoHass XuMU4ecKasi CBA3b: MEXMOJIEKY/ISIpHas U
BHYTPUMOJIEKYJIIpHAsl. 3Ha4eHHe BOJOPOAHOU CBSI3U B IPUPO/JiE U )KU3HHU Yesl0BeKa.
IMosmumepsl. [loiuMepsl, UX MOJNYyYEHUE: PeaKUHA NOJUMEPU3ALUNA U MOJUKOH/EHCAUH.
[lnactmaccel. BosiokHa. HeopraHuveckue nosimMepsl

JAucnepcHble cucTeMBl. /lycriepcHble CUCTEMBI: UcniepcHast ¢pasa U AucliepCUOHHas cpejia.
Knaccudukanus AucnepcHbIX CUCTEM [0 arperaTHOMY COCTOSIHUIO M N0 pa3Mepy 4YacTHIL
¢dasbl. [pyboaucnepcHble CUCTEMBI: IMYJIbCUH, CYyClIeH3WUH, a3po30Ji. TOHKOAHCIIEPCHbIE
CUCTEeMBI: 3014 U Tesii. CUHepe3uC U Koaryasanus.

Aemoncmpayuu.

PasnnyHble popmbl [lepruoanyeckor cucTeMbl XUMUYeCKUX 3/1eMeHTOB /. U. MeHeneeBa.
Mojiesb KpUCTA/LIMYECKON PelIETKU xyopuga HaTpusa. Tema 2. XuMHYeCKUe peaKuuu
(22 yacoB)

Knaccupukanusa XuMUYeCKHUX peaKUMM. Peakuyuu 6e3 M3MeHEHUsl COCTaBa BeLECTB.
Kiaccudukanusa peakyuy 1o 4Mcay M COCTaBy peareHTOB U NMPOAYKTOB U MO TEINJIOBOMY
apPekTy. TepMoxuMHUecKre YypaBHEHHUS pPeaKIM.

CKopocTh XMMHMYECKMX peakuui. CKOpOCTb XMMHUYECKONW peakuuMU U GaKTOpbl eé
3aBUCMMOCTU: NpUpOJA pearupyrouidx BelecTB, IUIOWAJb WX CONPUKOCHOBEHMS,
TeMIepaTypa, KOHIleHTpaluus U Hald4yue Kartaausatopa. Karanns. ®@PepMeHTHI.
HUHrubuTOpHI.

X¥MHUYeCcKoe paBHOBecHe U CHOCOObI ero cMmewmeHus. O6patumble peaknuu. O6uias
XapaKTepUCTHKAa peakKUUM CHHTe3a aMMHUaka U YCJOBUS CMelLleHHWs1 paBHOBeCUS
IpPOU3BOJCTBEHHOTO NpoLiecca BIPaBo.

I'napoms. T'uposn3 Heo6paTUMBbIA U 0OpaTUMBIN. Tpu ciaydas rufpoJin3a cojeu. Posb
rUu/ipoJr3a B o6MeHe BellleCcTB. PoJsib ru/ipo/iv3a B 3HepreTuyecKoM oOMeHe.
OKMC/IUTE/IbHO-BOCCTAHOBHUTE/IbHBIE peaKuuu. CTeneHb okucjaeHUs. OKUCAUTENb U
BOCCTaHOBUTeJb. OKHCIEHUE U BOCCTAaHOBJIEHHE. JJIEKTPOHHbIN H6aJlaHC.

J/JIeKTPOJ/IM3 pacIIaBOB M pacTBOpoB. I[IpakTHYyecKoe NMpHMMeHeHHeE 3JIEKTPOJIM3a.
['anbBaHomIacTHKa. 'anbBaHoCTerusa. PapunupoBaHue.

JdemoHcmpayuu.



JK30- U IHAOTEPMUYECKHE peaKlMu. TelJyioBble SIBJEHUSI NMPU PACTBOPEHUH CEPHOU
KHCJIOTbl U aMMUAYHOM CEJTMTPbl. 3aBUCUMOCTb CKOPOCTU pPeaKIUX OT MPUPOAbI BELIECTB
Ha MpUMepe B3auMO/IEUCTBUSA PACTBOPOB Pa3/IMUHbIX KUCJAOT OJMHAKOBOW KOHIIEHTPALU1
C OJUWHAKOBBIMU KycOYKaMU (rpaHy/laMH) ILMHKA W OJMHAKOBbIX KYCOUYKOB pa3HbIX
MeTaJlJIOB (MarHus, IMHKA, XKeJjie3a) C paCTBOPOM COJITHOU KUC/IOThI.

JlabopamopHbie onbimbuL.

[IpoBesieHMe peak i, UAYILUX 0 KOHLA, 10 npaBuay bepToJuie. PassioxkeHue nepokcuaa
BO/IOPO/ia C MOMOIIbIO IMOKCH/Ia MapraHlia. McnblTaHUe HHUKATOPaMU CpeZibl paCTBOPOB
coJiell pas/IM4HbIX TUNOB. B3aumopelcTBue pactBopa cysnbdarta menu(ll) c xeneszom u
TUJIPOKCUJOM HATPHS.

IIpakmuueckasa pa6oma.

PenieHue skciepuMeHTa/IbHbBIX 33/1a4 110 TeMe «XUMUUYecKas peakLus».

Tema3. BemecTBa u ux cBo¥cTBa (18 yacoB)

MeTasuibl. O6uiMe pusnyeckue cCBOKMCTBaA MeTa/10B. Kitaccudrkanus MeTa/lJIoB B TEXHHUKE
¥ XxuMuH. O61IMe XMMUYeCKre CBOMCTBA MeTa/JIOB. Y CJIOBHS B3aUMOEUCTBUS METAJJIOB C
pacTBOpaMH KHCJOT U cosiel. MeTalloTepMusi.

HemeTasibl. biaaropogHsle rasel. HemeTasnbl Kak OKuUCAUTeNnd. HeMerassibl Kak
BOCCTAHOBUTEJIU. Ps/J1 3/1eKTpOOTpHUIIaTebHOCTU. MHEpPTHbIE UK 6J1ar0pO/IHbIE T'a3bl.
KucioTrsl HeopraHnmyecKkue U oOpraHuyeckue. KHc/IOTbI C TOYKU 3peHHUS aTOMHO-
MOJIEKYJIIPHOTO y4eHUs. KHCJOTBI C TOYKH 3peHHUs TEOPHUMU 3JIEKTPOJHUTUUYECKON
aucconydanui. KUcaoTbl C TOYKM 3peHHs MPOTOHHOW Teopud. OO6IHe XUMHYeCcKHe
cBOMCTBa KUCIOT. Knaccudukayus KucIoT.

OcHOBaHUsI HeOpraHMYecKue U opraHudyeckue. OCHOBAHUSA C TOYKH 3pPeHHUST aTOMHO-
MOJIEKYJIIPHOTO y4yeHUs. OCHOBAHHUS C TOYKM 3pEHHUSI TeOpPUU 3JEKTPOJUTUYECKOU
auccourauru. OCHOBaHHSI C TOYKM 3peHHsl NMPOTOHHOU Teopuu. O6LIMe XHUMHUYeCcKHe
cBoMcTBa ocHoBaHUM. Kitaccudukanys ocHoOBaHUH.

AMdoTepHbIe coefUHEHUsI HEOpPraHM4YecKHe U opraHudyeckue. AMpoTepHble OKCU/JbI U
rugpokcu/ibl. IlonyyeHue U cBoHcTBa aMQOTepHbIX HeOpraHUYeCKUX COeUHEHUH.
AMUHOKUC/IOTBI — aMdoTepHble OpraHuvyeckve coeAuHeHUs. [lenTUAbl M NenTUAHAsS
CBSI3b.

Coymu. Knaccudukanus coseid. dKEcTkocTb BoAbl U crocobbl eé ycTpaHeHus1. [lepexon
KapboHaTa B ruZjpokap6oHaT 1 o6paTHO. O61He XUMUYECKHE CBOMCTBA COJIEH.
Aemoncmpayuu.

B3auMojielicTBe KOHIIEHTPUPOBAHHOM a30THOW KHUCJIOTHI C MeJblo. BbiTecHeHHe
raJoreHoB K3 WX pacTBOPOB JAPYrMMHU TrajoreHamMu. BsaumopelcTBue napoB
KOHIEHTPUPOBAHHbIX PACTBOPOB COJITHOM KHUCJIOTbI M aMMHaka («AbIM 6e3 OrHs»).
[TonyyeHre aMMHaKa U U3ydyeHue ero cBoucTB. [losyyeHne aMmpoTepHOro THAPOKCU/A U
M3y4yeHUEe ero CBOMCTB.

Ilpakmuueckasa pa6oma.

PelneHune skcnepuMeHTaIbHBIX 3a/1a4 110 TeMe «BelllecTBa ¥ UX CBOKWCTBa».

Tema 4. XuMusi 1 COBpeMeHHOe 0011eCTBO (6 4acoB)

XumMuyeckass TexHosiorus. I[Ipou3BoOACTBO aMMMaKa M MeTaHoJIA. XUMHUUYeCKast
TEXHOJIOTHSI. XMMHYeCKHe IMpOoLecchl, Jiexkalllie B OCHOBe MPOM3BOJCTBA aMMHaKa U
MeTaHoJ1a. XapaKTepUCTHUKA 3TUX MpoleccoB. O6IKe HayYHble MPUHIUIIBI XUMHUY€ECKOT0
IPOU3BO/ICTBA.

XuMHYeckasi FpaMOTHOCTb KaK KOMIIOHEHT 061Iel Ky JIbTypPbl YeloBeKa. MapKUpoBKa
YINAaKOBOYHbIX MaTepHUaJIOB, 3JIEKTPOHUKH U ObITOBOM TEXHUKH, IKOJIOTUYHOTO TOBApa,
IPOJYKTOB MUTAHUS, STUKETOK IO YXO1Y 32 OJI€XK/0H.



Y4ye6HO-TEMaTHYECKUH ILIaH

Ne | HaumeHoBaHUe pa3zesioB (TeM) | KosumuecTBo B ToM yncsie Ha npoBeseHUe
4acoB
[IpakTnyeckux | KOHTpOJIbHBIX
paboTt pa6ot
10 Kknacc

1 [IpegMeT OpraHW4ecKOd XUMHHU. | 6

Teopusa cTpoeHUsA OpraHUYeCKHUX

coeguHeHunu A. M. bytsiepoBa
2 | YrieBojopoabl U UX NPUPOJHBIE | 22

VCTOYHUKHU
3 Kucnopopaconepxaiiue 18 1

OpraHU4YecKHe BelllecTBa
4 | A3oTcozepxalmue opraHuyeckue | 12

BellecTBa
5 | Opra"nuyeckast XuMus ¥ 0011eCTBO | 8 1
6. | PesepB 2
HToro 68 2 1

11 knacc
1 | CTpoeHMe BeleCTB 12
2 | XuMH4ecKre peakuu 24 1 1
3 BelecTBa 1 UX CBOMCTBaA 22 1
4 | XuMus U coBpeMeHHoe 0011ecTBO | 8 1
HToro 66 2 2
KanenpapHo-TemaTnieckoe njaHupoBaHue B 10 kiacce
(2 yaca B HezieJs110, 68 YacoB)
Ne Tema ypoka JlaTta no JlaTta no ¢pakTty
IJIaHy

Tema 1. [IpeagmeT opraHn4ecKoi XuMuu. Teopusi CTpOeHUA OpraHu4eCcKux
coeJMHeHU! (6 4acoB)

1. | OcHOBHBIE M0JI0KEHUSI TEOPUH CTPOEHUS
OpraHUYeCKUX COeJJUHEHUH.

2. | U3oMepnl. Bugbl nusomepun.

3. | [locTpoeHne N30MePOB Pa3HbIX KJIACCOB
OpraHUYecKUX COeJJUHEHU

4. | Buapl rubpuarsanuu

5. | PemieHue 3a/1a4 Ha HaxX0X/jeHUE MOJIEKYJISIPHON
bopMyJibl OpraHUYecKoro BelecTBa

6. | PemieHue 3a/1a4 Ha Hax0X/ieHU e MOJIEKYJISIPHOU

dopMyJibl OpraHUYEeCKOro BelllecTBa

Tema 2. YrjieBoAOpOAbl M UX IPUPOJAHbIE HCTOYHUKH (22 yac)




[IpaKTUKyM 0 COCTABJIEHHIO GOPMYJT H30MEPOB U
rOMOJIOTOB aJIKAHOB.

PelteHune njenoyek XuMU4eCKUX peakMi Ha TEMY
AJIKaHBbI

Llnk0anKaHbI

PelieHye 3a/laHMM Ha HAax0X/JeHUe MOJIEKYJIIPHON
Y onipefieJieHUe CTPYKTYPHOU GopMy bl

11.

[IpaKTHUKyM 10 COCTaBJIEHHI0 GOPMYJT H30MEPOB U
rOMOJIOTOB QJIKEHOB.

12.

OKHCIUTENbHO-BOCCTAHOBUTEAbHbIE peaknouu C
y4aCTHEM AJIKEHOB

13.

OKHC/IUTENbHO-BOCCTAHOBUTEJIbHBIE peaknouu C
y4aCTHEM AJIKEHOB

14.

JlMeHOBbIe YIJ1eBOL0OPObI

15.

Kay4yyku

16.

[IpaKTUKyM 1O COCTaBJIEHHIO GOPMYJT H30MEPOB U
rOMOJIOTOB QJIKUHOB.

17.

OKHuCIUTENbHO-BOCCTAHOBUTEJ/IbHbIE peakKnuu C
y4daCTHEM AJIKEHOB

18.

OKHCIUTENbHO-BOCCTAHOBUTEJIbHbIE peakKnuu C
y4daCTHEM AJIKEHOB

19.

CBolicTBa 6eH30J1a.

20.

Oco6eHHOCTH NPOTEeKaHHUS peaKLUi C
3aMectuTensaMu 1 1 2 poja

21.

OKHCANTENbHO-BOCCTAHOBUTEbHBIE peaKiuu C
y4aCTHEM I'OMOJIOT'OB 6eH30J1a

22.

OKHCINUTENbHO-BOCCTAHOBUTEbHBIE peaKnuu C
y4aCTHEM I'OMOJIOT'OB 6eH30J1a

23.

Pemienue 3d/1a4 Ha HaX0X/JeHHW e BbIX0Ja
IMPOAYKTOB p€aKIIUH OT TEOPETHUIECKHU
BO3MOKHOTO.

24,

Pemienue 3d/1a4 Ha HaX0XX/JeHH e BbIX0Ja
IMPOAYKTOB p€aKIIUH OT TEOPETHUIECKHU
BO3MOKHOTI'O

25.

[IpupoHBIH ras.

26.

HedTb ¥ criocob6bl ee nepepaboOTKH.

27.

HedTb ¥ criocobbl ee nepepaboOTKH.

28.

[ToHsATME 06 OKTAHOBOM YHCJIE

Tema 3. Kucsiopoacoaep:kanjie opraHuyecKue coeJuHeHUs

18 yacoB)

29.

CBOﬁCTBa, InoJjiydyeHue, IipuMeHeHrue OJHOATOMHBIX
CIIMPTOB

30.

CBoiicTBa, moJiy4eHue, IpUMeHEHUE
MHOTOATOMHBIX CIUPTOB

31.

CemuHap no TeMe «CupThI ¥ HEHOJIbI»

32.

OKHCINUTEeNbHO-BOCCTAHOBUTEAbHBIE peakKnuu C
y4aCTHEM CIIUPTOB

33.

OKHCIHUTEeNbHO-BOCCTAHOBUTEAbHbIE peaKnuu C
y4aCTHEM CIUPTOB

34.

XUMHUYeCcKHe CBOKMCTBA AJIbAErn/10B U KETOHOB.




35.

OKHUCIUTENIBHO-BOCCTAHOBUTEJIbHBIE PEAKLIUHU C
y4aCTUEM aJIbJIETH/0B

36.

Kap60oHOBBIe KUCJIOThI: CBOKWCTBA, I0JIyYEHHE.

37.

CeMuHap «Kap60HOBbIE KUCIOThI»

38.

Cs103¢HBI€e 3QUPBI

39.

Kupnl

40.

YrieBobl

41.

['J110K03a, CTpOEHHME U CBOUCTBA.

42.

CJ10KHBIE YTJIeBOAbI

43.

PelleHue njenoyek XMuMHU4YeCKUX YpPaBHEHU M

44.

PeleHue njenoyek XMuMHU4YeCKUX YpPaBHEHUH

45,

Pemenune 3azja4 Ha HaxXOX/Jj,eHUE MOJIEKYJIAPHOU
dbopMyJibl IO NPOJYKTAM CrOpPaHUS

46.

060611eHHEe U cCUCTEMaTU3allMsl 3HAaHUH, YMEeHHUH,
HaBBIKOB 10 TeMe «Kuciopogocoaepxkaiiue
OpraHUYecKHe COeITMHEHUSI»

Tema 4. A3oTCcoAep Kallye opraHu4yecKue Bemiectsa (12 yacos)

47.

AMUHBI, UX KJaccupuKalus

48.

CBoiicTBa aMUHOB

49.

OCOOEHHOCTU aHUJIMHA

50.

AMUHOKMCJIOTBI, CTPOEHHE MOJIEKYI,
HOMEHKJIaTypa.

51.

CBoiicTBa aMUHOKHUCJIOT

52.

JAununtuabl

53.

Besiky, ux cTpoeHue U QyHKIHUHU.

54.

Pemienue 3a/1a4 Ha HaX0XX/JeHHne MOJleKy.HHpHOI‘/JI
(l)OpMy.)IbI B a30TOoCOAEPNKAIIUX COEANHEHNAX

55.

Pemienue 3a/1a4 Ha HaX0XX/JeHHne MOJleKy.HHpHOI‘/JI
(l)OpMy.)IbI B a30TOoCOAEPKAIINUX COEANHEHNAX

56.

['eHeTH4YecKas CBSI3b Mexay KjlacCaMH
OpPraHUYECKHUX COE,ELPIHGHI/II;'I.

57.

[IpakTyeckas padéora N2l «MaenTudukanus
opraHuyeckux coeguHeHun» [lpasusa Thb.

58.

060611eHME U TOBTOPEHUE TEMBI
«A30TocoepKale OpraHu4yecKue BelllecTBa»

Tema 4. OpraHu4yeckass XUMHUs 1 0611eCcTBO (8 4yacoB)

59.

BuoTtexHosoruga

60.

[IlpakTHyeckas pa6ota Ne2 «Pacno3HaBaHUe
IJIaCTMacc U BoJIOKOH» [IpaBusa Th.

61.

Pemenue 3aganuii TectoBod yactu EI'D mo Temam
OpraHU4YeCcKOr XUMHUHU

62.

PemeHue 3aganui TectoBoli yactu EI'D mo Temam
OpraHU4YeCcKOr XUMHUHU

63.

OBP

64.

Pemienue paC4€THBIX 3a4a4

65.

Pemienue HEerno4YeK XUMHUYeCKHNX peaKum?l

66.

06006111eHHEe Y TOBTOPEHHE IO KYPCy OpraHu4ecKoin
XUMUH.

67.

0600611ieHHEe Y TOBTOPEHHE N0 KYpCy OpraHu4ecKoin
XUMMUH.




\ 68.\ Peseps

KanenzapHo-TeMaThyeckoe nylaHuposaHue B 11 kiacce

Ne | Temaypoka JlaTta o JaTta o
IJIAHY dakTy
Temal. CTpoeHnue BemecTB (12 yacoB)
a. | XapakKTepUCTHUKa COCTOSIHUSA 3JIEKTPOHOB B aTOMe

2. | dnekTpoHHO-rpadpudeckue GopMyJibl aTOMOB

3. | lleppoanvecknit 3aKOH U TEOPUU XUMHUYECKOTO
CTPOEHUS

4. | KoBasieHTHas XMuMHU4ecKas CBA3b. ATOMHbIE U
MOJIEKYJISIPHbIE KPUCTAJIJIMYECKHUE PEIIETKU

5. | MeTaninyeckass XMMHUYecKasi CBSI3b

6. | [losimMepsl

7. | Pemenue 3aganui 1-5 TectoBoii yactu EI'D

8. | Pemenue 3aganuu 1-5 tectoBoit yvactu EI'9

9. | BbluucieHHUs C UCNIOJIb30BAaHUEM MMOHATUHA
«KOJIMYEeCTBO BEIeCTBa, YU CJI0 ABoraipo, MoJsisipHbIX
00'bEM raza, OTHOCUTEJIbHAS IVIOTHOCTh OJIHOTO rasa
1o PYroMy, MaccoBasi 10JisI XAMUY€ECKOT0 3J1eMEHTa».

10. | BeryucieHUs € UCNIO0JIb30BAaHUEM NOHATHUH
«KOJIMYEeCTBO BEIeCTBa, YUCJI0 ABOTraZipo, MoJisspHbIi
00'bEM rasa, OTHOCUTEJIbHAA MJIOTHOCTh OJHOTO rasa
10 APYTrOMYy, MaccoBasi 0Jisl XUMUYeCKOr0 3J1eMeHTa.

11. | OnpepesieHUe cocTaBa ra30BOW CMECH.

12. | OnpepesieHre cocTaBa ra30BOW CMECH.

Tema 2. XuMuyeckue peakyuu (24 yaca)

13. | Kinaccudukanusi XaMU4ecKUx peakuiui. Peakiyy,
yuayuye 6e3 U3MeHEeHUs1 COCTaBa BELeCTB

14. | BeiuucsieHre Macchbl MM 00'b€Ma NPOAYKTA PeaKlvy,
eCcJI1 0JIHO U3 pearupyrouivx BelecTB JaHO B
M30bITKE

15. | BewecTBo, B3TO€E B U30bITKE, pearupyeT WU He
pearupyet C IPOAYKTOM peaKL U1

16. | TepMOXMMHUYECKHE PEAKIUU

17. | PelueHure 33724 10 TEPMOXUMHUYECKHUM YPaBHEHUS
peaknuu

18. | CKOpoCTb XMMHYECKHUX PEAKLIUU

19. | XuMHUyeckoe paBHOBECHE U CIIOCOOBI eT0 CMellleHUS

20. | PemieHue 3a/1a4 Ha paBHOBECHbIE KOHIIEHTpPallu1

21.| I'maposins cosien

22.| PemieHue 3alaHUM Ha TUAPOJIN3

23. | PemieHue pacyeTHbBIX 33/1a4 Ha UCII0Jb30BaHHE
NOHSITUS TUAPOJIN3

24. | KucJsible 1 OCHOBHBIE COJIH




25.

Bberyucienue MaccoBoil MM 06'bEMHOM JOJIM BbIXOJA
NpoJiyKTa peakuuu (B %) OT TeOpeTUYECKU
BO3MO>KHOTO

26. | BerurciieHUe Macchbl UM 06'bEMa NPOJIyKTa peakLuu
110 U3BECTHOU Macce WU 06'bEMY UCXOHOTO
BellleCTBa, CoZep Kallero onpeseJéHHy0 MacCOBYIO
JloJito npumeceit (B %).

27.| OKHMCIUTEbHO-BOCCTAHOBUTEJIbHBIE pEaK U1

28. | MeTo/ 3J1eKTPOHHOI0 H6aJ1aHCca

29. | KucioTel-oKUCAMTENHU B ypaBHeHUsAX OBP

30. | OkuCAIMTENBHO-BOCCTAaHOBUTE/IbHbIE pEaKLIUH B
pPa3HbIX YCI0BHUSAX

31. | 31eKTpoM3 pacilyiaBOB U pacTBOPOB. [IpakTuyeckoe
NpUMeHEHHUE 3JIEKTPOJIM3a

32. | llpakT4yeckas pa6ora Ne 1. Pemenue
3KCIepUMEHTAJbHBIX 33/]a4 110 TeMe «XUMHYecKast
peaxknus».

33. | [loBTOpEHUE U 060011IEHHE H3YYEHHOI'0 MaTepHaJa.

34. | KonTrpoJsibHas pa6ora N2 1 «XuMudeckue
peakuum».

Tema 3. BemecTBa ¥ MX CBOMCTBA (22 4)

35. | Knaccudukanus 1 HOMeHKJ/IaTypa HeOpraHuyeCcKux
coeilMHeHUH. PelieHre 3a/laHU M TeCTOBOU YaCTH
(3aganue 5)

36. | XapakTepHble XUMUY€ECKHE CBOMCTBA NPOCThIX
BEIleCTB — METAJLJIOB: 1[eJI0YHbIX,
11€JI0YHO3€eMeJIbHbIX, MarHus, aJllOMUHUS;
nepexoHbIX METAJIJIOB: Me/IY, IMHKA, XpPOMa, XKeJie3a

37. | ANeKTPOXUMUYECKUU P HAaPSKEHUS] MeTa/IJIOB

38. | BsaumMogencTBre KUCJAOT U COJIEH C MeTaJlJlaMU

39. | OBP c yuacTueM xpoma, »keJie3a. MapraHiia

40. | HemeTasbl. biiaropoHble rassl

41. | XapaKTepHble XUMHUYECKHE CBOUCTBA MPOCThIX
BellleCTB — HEMETAJIJIOB: BOJLOPO/a, FaJIOTeHOB,
KHMCJIOPOJa, cephl, a30Ta, pocdopa, yrieposa,
KpeMHUS

42.| OBP c yyacTvueM HEMeTaJlJIOB

43. | Peakuuu gucnponoprdoHMPOBAHUS

44. | XapaKTepHble XUMHUUYECKHE CBOMCTBA OKCU/IOB:
OCHOBHbBIX, aMPOTEPHBIX, KUCJIOTHBIX

45. | Kuc0oTel HeopraHMiecKue U OpraHuvecKre

46. | CepHas ¥ a30THas KUCJIOTHI

47.| OcHOBaHUA HeOpraHU4YeCcKue U OpraHu4yecKue

48. | AMdoTepHble coe/IJUHEHNS] HEOPTaHHUYEeCKHUe U
OpraHuyeckKue

49. | Cosin

50. | XapakTepHble XUMUY€ECKHE CBOMCTBA COJIEN: CPeTHUX,
KU CJIbIX, OCHOBHBIX; KOMILJIEKCHBIX (Ha NpuMepe
coeJMHEHWU U aJIOMUHUS U LIMHKA)

51. | PemmieHue TecTOBBIX 3aJlaHUH 6,7,8 yacTH




52.| BsauMocBA3b ~ pas/MYHBbIX  KJACCOB
HeOpraHU4ecKHUX BellecTB. PellleHue TeCTOBBIX
3aJaHuM 9 yacTu

53. | Pemenue 3aganuii 31 EI'D

54. | Pemenue 3aganuii 31 yactu EI'D

55. | [IpakT4yeckada pa6ora Ne 2. PemeHue
JKCIepUMeHTabHbIX 33/1a4 10 TeMe «BemiecTBa U Ux
CBOUCTBa»

56. | KonTposibHas pa6ora Ne 2 «BemecTBa 1 UX
CBOMCTBa»

Tema 4. Xumus M1 COBpeMeHHOe 061mecTBo (84)

57.| XuMmuyeckag TexXHOJOTU.

58. | XuMHUYecKHe NPOU3BOACTBA

59. | [Ipou3BOCTBO CEPHOM KHUCJIOTHI

60. | [TpousBoACTBO MeTAHOJIA

61. | [IpousBoCcTBO aMMHUaKa

62. | [lepepaboTka HeDTHU

63. | [Ipou3BoACTBO NOJIMMEPOB U BOJIOKOH

64. | Pemienue 3aganuu 25 EI'3

65. | UTOroBast KOHTpoJIbHasA paéoTa

66.| 060611eHMEe MaTepUasia

MeToau4ecKoe o6ecrieyeHue

10 k1acc Xumud. 10 kiacc. ['abpuensn, 0. C. U.T. Octpoymos, C.A. CragkoB
0. C. Taopuensin, HU. T. | Xumus. 10 ki1acc: yueOHUK 151
Octpoymos, C. A. C1aakoB. | ob61ieo6pa3oBaTebHbIX yupexaeHui O.C.
Xumus. 10 knacc. bazoBeii | [abpuensH. - M.: «[IpocBenienue», 2022
YPOBEHb. YyebHOE
nocobue.

11 kiacc Xumud. 11 kiacc. ['a6puensn, O. C. U.T. Octpoymos, C.A. C1aagkoB

0. C. Tabpuensin, HU. T.
Octpoymos, C. A. Ciagkos.
Xumus. 11 knacc. ba3oBbIN
YPOBEHb. YyebHoe
nocooue.

Xumus. 11 kaacc: yueOHUK 15
o611e06pa3oBaTebHbIX yupexxaeHuu 0.C.
['abpuensH. - M.: «[IpocBemeHue», 2022

MeToan4YecKHe nocoous

0. C.Tabpuenss, C. A. CnagkoB. Xumus. 10 kiacc. Yriy6seHHbI ypoBeHb. Paboyas

TeTpalb.

0. C.Tabpuensdan, U. B. Tpury64ak. Xumus. 10 kiacc. Yriy6/1eHHbIA YPOBEHb.

[IpoBepoUHbIe U KOHTPOJIbHbIE PAGOTHI.

[upmwrHa, H. B. Xumus. 10 ki1acc: TecToBble 3aJlaHUs JJIS1 IOATOTOBKU K UTOTOBOU
aTTeCTalUH.

0. C.TabpuensH u ap. Xumusd. 11 knacc. YraybseHHbIH ypoBeHb. MeTou4yecKoe nmocobue.




0. C.Ta6puensH, C. A. CragkoB. Xumusd. 11 kiacc. Yriiy6ieHHbIN ypoBeHb. Pabo4das
TeTpajb.

0. C.Ta6puensH, U. B. Tpury64yak. Xumus. 11 knacc. Yriy6eHHbIA yPOBEHB.
[IpoBepoYHble U KOHTPOJIbHbIE PAOOTHI.

HHTepHeT pecypchl:
Kosnnekuus «EcTecTBeHHO-Hay4YHble 3KCIEpUMEHThbI»: XMMUA http://experiment.edu.ru ;
XuMmus 151 BcexX: WIJIIOCTPUPOBAaHHbIe MaTepUasibl 0 001el, OpraHU4YecKou U
HeopraHuyeckoi xumunhttp://school-sector.relarn.ru/nsm/;

XuMus 11 MKOJbHUKOB: calT [IMuTpus bosioToBa http://chemistry.r2.ru ;

llIkonbHasA xumushttp://schoolchemistry.by.ru;
JJIeKTpOHHas 6UOGJIMOTEKA 10 XUMHUHU U TexHUKe http://rushim.ru/books/books.htm;
OpraHuyeckass XMMUS: 3JIEKTPOHHbIN y4eOHUK JJ1s CpeiHeH LIKOJIbI
http://www.chemistry.ssu.samara.ru.

http://www.alhimik.ru [IpescTaBJieHbl ciieayoole pyOPUKU: COBETbl aOUTYPUEHTY,
YUUTEJII0 XMMHUHY, CIPAaBOYHUK (04eHb 60JiblIast MO00pKa TabJIUL U CIPAaBOYHbIX
MaTepUasioB), Becésash XUMUS, HOBOCTH, OJIMMIIUNA/bI, KYHCTKaMepa (Macca UHTepeCHbIX
MCTOPUYECKUX CBEJIEHUH )

http://www.hij.ru/ XXypHan «XuMus 1 )KU3Hb» MOHATHO U 3aHUMATEJIbHO PacCKa3bIBaeT
060 BCEM UHTEPECHOM, YTO IPOMCXOAUT B HAYKe U B MUPE, B KOTOPOM MbI }KUBEM.
http://chemistry-chemists.com/index.html 31ekTpoHHBIN KypHaN «XUMHUKHU U XUMHUA». B
»KypHaJie Npe/iCTaBJeHO MHOXKECTBO ONBbITOB 10 XMMHUHM, COJIEPKUTCS MHOTO
3aHMMaTeJIbHON UHPOpPMaLKH, T03BOJISAIOILEHN yBIeYb YYEeHUKOB 3KCIIEpPUMEHTATbHOU
4acThblo IpeiMeTa.
http://c-books.narod.ru JiutepaTypa no XuMHH.

http://1september.ru/. XKypHan «IlepBoe ceHTAOpA» /1 yYUTE/IEN U He TOJBKO. B HEM
npeJcCTaBJeHO 60JIbLIOE KOJUYECTBO pabOT yUEeHUKOB, B TOM YU CJIE U
McCJe/l0BaTe/IbCKOT0 XapaKTepa

http://schoolbase.ru/articles/items/ximiya Bcepoccuickui IIKOJIBHBINA NOPTaJ CO
CCbLJIKAaMH Ha 06pa3oBaTesIbHbIE CAaUThI 10 XUMHUH.

www.periodictable.ru C60pHUK cTaTel 0 XUMHUYECKUX 3JIeMEeHTaX, UJJIIOCTPUPOBAHHBIN
3KCNepUMeHTaMHU.
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