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IHosicuuTennLHAA 3aIHCKA

PaGouas mnporpamma mno xumuu B 10-11 kJIaccax cocraBieHa B COOTBETCTBUU C
TpeboBanusiMu dDenepaabHOrO0 TOCYIAPCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa OCHOBHOTO
obmero oOpazoBanus Ilpukaz MwunoOpHayku Poccum ot 17.12.2010 N 1897 (pem. ot
11.12.2020), Ha OCHOBe HPHUMEPHOW OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBI [0 XHUMHH, C
yueTroM (henepanbHOro repeyHsi yueOHHKOB, pekoMeHI0BaHHBIX MO P® k MCHonb30BaHUIO B
oOpa3oBarenbHOM mporecce B OY paccurTaHa Ha npenojaBaHue 1o yueOHUKaM:

«Xumus 10 kmace» arop O.C. IN'abpuensu, M., [poda, 2014r.

«Xumus 11 xnace» asrop O.C. I'abpuensn, M., poda, 2021r.
W3yyeHne XMMHUHM Ha YpPOBHE OCHOBHOTO OOIIETr0 OOpa30oBaHMs HAINPABICHO HA JTOCTHUKECHUE
CIEAYIOUIMX LeJe:

Mean :

W3yuenne XxuMuu B CTaplied 1IKojie Ha 0a30BOM YPOBHE HANpPaBICHO HAa JTOCTH)KEHUE
CIEAYIOUIUX LETICH:

1) [MOHMMAaHHME 3HAYMMOCTH XMMHUYECKUX 3HAHUMN JJIs KaXI0T0 YieHa COLMyMa; YMEHUE
OLICHUBATh pa3auyHble (akThl W SBJICHUS, CBS3aHHBIE C XHUMHUYECKUMH OOBEKTaMHU W
IpoleccaMi, Ha OCHOBE OOBEKTHBHBIX KPUTEPHUEB U OMNPEICIEHHOM CHCTEMBbI LIEHHOCTEH,
(dopMynupoBaTh U 00OCHOBBIBATH COOCTBEHHOE MHEHHUE;

2) MOHMMaHUE pPOJIM XHMHUU B COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHE MHUpa HU
UCTIOIb30BaHUE XUMHUYECKUX 3HAHUHU IS OOBSACHEHHSI OOBEKTOB M IPOLIECCOB OKPYKAIOUICH
JeMCTBUTENIBHOCTH — MTPUPOTHOMN, COLIMATIBHOM, KYJIBTYPHOU, TEXHUUECKOU CPEebI;

3) dopmupoBaHUE YV CTapIIEKIACCHUKOB IPHU M3YYEHUU XMMHUU OIBITa MO3HAHUSA U
CaMOIIO3HAHUS C MOMOIIBIO KJIIOUEBBIX KOMIIETEHTHOCTEH (KJIIOYEBBIX HAaBBIKOB), KOTODbIE
UMEIOT YHUBEPCAJIbHOE 3HAUEHHE I PA3JIMUHBIX BUJOB JESITEIbHOCTH, — IOUCKA, aHAIN3a U
00paboTku uHbOPMALKU, U3TOTOBICHUS HHGMOPMALMOHHOIO MPOAYKTAa M €ro IPe3eHTalUH,
IOPUHATHS PELICHNH, KOMMYHMKATHBHBIX HABBIKOB, 0€3011aCHOrO OOpallleHHs C BEIECTBAMH U
MaTepHajaMM B IOBCEHEBHOM KU3HU U IPOPECCUOHATIBHOM 1E€ATEIbHOCTH.

I[Inanupyemble pe3y/ibTaThl 0OCBOCHHS Y4eOHOI0 MpeaMeTa
JInyHOCTHBIE pPe3yJIbTAThI

1) 9VRCTRO TODITOCTH 338 DOCCHHCKVI0 XWMHWYECKVID HAVKV W OCO3HAHME POCCHUCKON TpaKIaHCKOM
MJICHTHUHOCTH — 68 YEHHOCMHO-OPUCHMAYUOHHOU cghepe;

2) oco3HaHME HEOOXOMMMOCTH CBOEH IIO3HABATENBHON MEATENLHOCTH M YMEHHE YIIPABIAThH €I,
TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa30BaHUIO Ha MPOTHKEHHHM BCEH KHU3HHM, NMOHWMAaHUE BaKHOCTH
HEMDEDLIBHOTO 00Da30BaHus Kak hakTona VCIEeNHOW mhoheccrnoHanbHOi 1 00IECTBEHHOMN IeITETLHOCTH —
6 NO3HABAME/IbHOU (KOTHUTHBHOM, MHTEIUIEKTYalbHOM) cqbepe;

3) TOTOBHOCTH K OCO3HAHHOMV BBIOODV nanbHeimeld 00pa3oBaTeNbHOM TPAEKTOPHH WK  Chepsl
poQeCcCHOHATBFHOM NeITENEHOCTH — 6 mpydoeoﬁ Cqbepe;

4) HenpWSATHE BDEMHBIX MDUBBIYEK (KVDEHUS. VIIOTDEOIEHHUS allKOTOJISI ¥ HADKOTUKOB) HA OCHOBE 3HAHUIA
0 TOKCHYECKOM ¥ HADKOTHHECKOM JeHCTBHM BelecTs — 6 Chepe 300posbechepedcenus u
be30nacHo20 0o6pa3a HCu3Hu.

MeTanpeaMeTHbIMU Pe3yJIbTATAMM OCBOCHHS BBITYCKHHUKAMH CPEIHEH IIKOJIBI Kypca XHMHH
ABJISIOTCS:

1 UCNOSIB3OBAHUE VMEHWH W HABBIKOB DA3NIWYHBIX  BHUIOB  TTO3HARATENNLHOW NIESTETLHOCTH.
NPUMEHEHUE OCHOBHBIX METONOB TO3HAHWA (CHCTEeMHOMH(OPMAIMOHHBIH aHamW3, HaOMI0aeHNE,
H3MEpeHHe, TIPOBENICHUE IKCIIEPUMEHTA, MOJICIMPOBAHNE, HCCIICIOBATEIbCKAS ACATEIILHOCTD) IS U3yUCHHS
Pa3IMYHBIX CTODOH OKDVIKAIOIIEH NelCTBUTEIHLHOCTHU:

2) B/1AO0CHUE OCHOBHBIMH HHTEIUICKTYaTbHBIMH ONEpAlsaMH ((pOPMyIHPOBKA TMIIOTE3, AHAIN3 U
CHHTE3, CPABHCHHE M CHCTEMAaTH3alus, 0000ICHNE U KOHKPETU3AINS, BEISIBICHAE TPHIHHHO-CIICICTBCHHBIX
CBSI3€H M TIOWCK aHATIOTOB):

3) NMO3HAHUE 0OHEKTOR OKDVIKAIOIIET0 MUDA OT 0OIIIEro Yene3 0COOEHHOE K eTHHHIHOMY

4) YMeHue BpIBUTaTh UICH U ONPECIATh CPEICTBA, HEOOXOAUMBIC JUIS UX Pean3alim;



5) YMEHUE onpeneiaTh LCIM W 33aJayd ACATCIbHOCTH, BLI6I/IpaTL cpeacTBa pealu3aluy Lenu U
IIPUMEHATh WX HA MINAKTUKE:

6) UCNOJIb30BAHUE Pa3TUYHBIX UCTOYHUKOB IS TIOJNYYCHUS XUMHUYCCKOH HHGOPMAIMH, IOHUMaHHE
3aBUCUMOCTHU CONMENKAHUA U thonMrl encrarnenns nHhoDMATTHN OT TTelTeil KOMMVHUKAITAY U anecarTa:

7) YMEHUEe nponyKTHBHO OOLIAThCS W B3aUMOJCHCTBOBATH B MPOLIECCE COBMECTHOM JEATEIBHOCTH,
YUYHUTBIBATH TTORUTIUN TINDVIUX VHACTHUKOR TEATEITHHOCTHU. achdhekTrRAO naznemark KOHMOITUKTEI:

8) cOomoBHOCMb u  CcHOCOOHOCTH K CaMOCTOSTENbHONW — MH()OPMAIMOHHOIIO3HABATEIBHOM
JIeSTeIbHOCTH, BKIIOYas YMEHHUE OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(DOpPMALUU, KPUTHYECKH
OIIEHHUBAThH ¥ HHTENTINETUNORATH WHHODMATIHIO. TTOTVIAEMVIO M3 DARTHYHBIX HCTOUHHKOR!

9) yMeHrue ucnonp3oBath CpeacTBa MHPOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJOTHi (Hanee —
UKT) B pemeHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpraHU3allMOHHBIX 3alad C COOJIOJCHUEM
TpeOOBaHMI 3PrOHOMHUKH, TEXHUKH O€30MaCHOCTH, THTHEHbI, PeCypcocOepexeHrs, MPaBOBbIX U STHUECKUX
HOPM, HODM HHMODMAITHOHHON Ge30MacHOCTH:

10)6]laaeHue SI3BIKOBBIMHM CPEICTBAMH, B TOM YHCIIE M A3BIKOM XMMHH, — YMEHHE SICHO, JIOTUYHO U
TOYHO H3/JaraTb CBOIO TOYKY 3pPE€HHUS, MCIIOIL30BaTh aJ€KBATHBIE SA3LIKOBBIC CPEACTBA, B TOM YHCIE U
CHUMBOJIbHBIC (XUMHUYECKUE 3HAKH, (DOPMYJIIbl M YPaBHEHUS).

|. TIIpeamerHble pe3yabTaThI:

1) cpopMUpOBaHHOCTH MPEACTABICHUNA O MECTE XMMHUHU B COBPEMEHHOUN HAay4yHOU KapTHHE
MUpa; TOHUMAaHHUE POJIM XUMHUU B (POPMUPOBAHUU KPYyro3opa U (yHKIHOHAIBHON IPaMOTHOCTH
YeJIOBEKa /ISl PEIICHUS IPAKTUYECKUX 3a]1ay;

2) BJIAAICHUC OCHOBOIIOJIAaraltOliuMyu XUMHUYCCKUMU IIOHATUAMH, TCOPHUAMH, 3aKOHAMHU U
3aKOHOMECPHOCTAMH; YBEPCHHOC ITOJIb30BAHUC XHUMHYCCKOHN TepMHHOHOFHeﬁ u CHMBOHHKOﬁ;

3) BJIaACHUC OCHOBHBIMHM MCTOJaMH HAYYHOI'O IIO3HAHHA, HCIIOJIB3YCMbIMH B XHWMHHU!:
Ha6J'IIO,I[CHI/IC, OIMMCAHUC, UH3MCPCHUC, OKCICPUMCHT, YMCHHUC O6pa6aTbIBaTb, OOBACHATH
PE3YIbTAaThl NPOBCACHHBIX ONBITOB W JCJaTb BbIBOAbI; TOTOBHOCTH U CIIOCOOHOCTH MNPUMCHATH
MCTO/bI ITIO3HAHUS ITPU PCIICHUHU IMPAKTUYCCKUX 3a/1a4;

4) copMHpPOBAaHHOCTh YMEHHS AaBaTh KOJIMYECTBEHHbIE OLIEHKH U MPOBOJIUThH PacueThl 110
XUMHUYECKUM (popMyriaM U ypaBHEHUSIM;

5) BnajeHWe TpaBUIAMU TEXHUKH OE30MaCHOCTH TIPH HCIIOJIB30BAHUU XUMHUYECKUX
BEILIECTB;

6) chopMUPOBAHHOCTh COOCTBEHHOW TO3UIMU TIO OTHOIICHUIO K XHMHYECKOU
uH(pOpMaIIH, TOTy4aeMON U3 Pa3HbIX HCTOYHHUKOB;

BoinyckHuK Ha 6230BOM YPOBHE HAYYUTCS:

— pacKphIBaTh Ha MPUMEPAX POJIb XUMHUH B (POPMUPOBAHUM COBPEMEHHON HAyYHOM
KapTUHBI MUPa U B MPAKTUYECKOW IESITEIbHOCTH YEIOBEKA;

— IEMOHCTPUPOBATH HA TPUMEPAX B3aUMOCBSI3b MEXKY XUMUEH U IPYTUMU
€CTECTBEHHBIMU HAayKaMU;

— pacKpbIBaTh Ha MPUMEPAX MOJIOKEHHUS TEOPUU XUMUYECKOTO CTpoeHus A.M.
byrneposa;

— noHuMaTth puznueckuit cmbica [lepuonnyeckoro 3akona /.M. MeHnneneeBa u Ha ero
OCHOBE OOBSICHSITh 3aBUCUMOCTh CBOHCTB XUMUYECKUX PJIEMEHTOB U 00Pa30BaHHBIX UMHU
BEILIECTB OT BJIEKTPOHHOTO CTPOEHHUSI aTOMOB;

— 0OBSCHITH MPUYUHBI MHOTOOOpa3Hs BEIIECTB HA OCHOBE OOIIMX MPEACTABICHUI 00 X



COCTaBe U CTPOCHUH;

— IPUMEHSATH TIPABHUIIA CUCTEMAaTHIECKON MEXIYHAPOIHOH HOMEHKIIATYPHI KaK CpeCTBa
pa3iudeHus U UACHTU(UKAIUY BEIIECTB 110 MX COCTABY M CTPOCHUIO;

— COCTaBJISATH MOJICKYJISIPHBIC U CTPYKTYPHBIC (POPMYIIBI OPraHUIECKUX BEIIECTB KaK
HOCHTENeH HH(pOpMAaIK O CTPOCHUH BEIIECTBA, €r0 CBOMCTBAX U MPUHAICHKHOCTH K
OTIpENICIICHHOMY KJIACCY COSAMHEHUIA,

— XapaKTepH30BaTh OPraHMYECKUE BEUIECTBA 10 COCTaBY, CTPOSHHUIO M CBOMCTBAM,
yCTaHABJIMBAThH MPUYUHHO-CIICACTBEHHBIC CBSI3U MEX1Y IaHHBIMHU XapaKTEPUCTUKAMH
BCIIICCTBA,

— IPUBOJUTH MPUMEPHI XUMUIECKUX PEAKIUH, pACKPBIBAIOIINX XapAKTEPHbBIC CBONCTBA
TUTTUYHBIX MIPEICTABUTENCH KIIACCOB OPraHUYECKHUX BEIIECTB C IENBI0 HX
uacHTH()HUKAIIY 1 00BICHEHUSI 001aCTH TPUMEHEHUS;

— IIPOTHO3UPOBATH BO3MOXHOCTh MIPOTEKAHUS XUMUIECKUX PEAKIIUN HA OCHOBE 3HAHUU O
TUIIAX XUMHYECKOH CBS3H B MOJICKYJIaX PEareHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;

— HMCIIOJIb30BaTh 3HAHUS O COCTAaBE, CTPOCHUHU M XMMUYECKUX CBOMCTBAX BEIECTB IS
0€30I1aCHOTO MPUMEHEHUS B IPAKTHUYECKON JICATEIIbHOCTH;

— MPUBOJUTH MIPUMEPHI MPAKTHYECKOTO UCTIOIB30BaHUS MPOYKTOB MepepaboTKu HedTH
Y TIPUPOJTHOTO Ta3a, BBICOKOMOJIEKYJISIPHBIX COSTUHEHHH (TTOJMATHIICHA, CHHTETUIECKOTO
KaydyKa, alleTaTHOrO BOJIOKHA);

— IIPOBOJIUTH OIIBITHI IO PACTIO3HABAHHUIO OPTAaHUYCCKUX BEIIECTB: TIUIICPHUHA, YKCYCHON
KHUCIIOTHI, HETIPEICIbHBIX JKUPOB, TIIFOKO3BI, KpaxMaia, OeJIKOB

— B COCTaBE MUILEBBIX MPOJYKTOB U KOCMETUYECKUX CPEJICTB;

— BJIQJICTh TIPABUJIAMU M ITPUEMaMK 0€301acHON paObOThl C XUMHUECKUMHE BEIIECTBAMH U
1a060paTOPHBIM 000PYIOBAHHEM;

— YCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEAKIIUU U CMEILICHHSI
XUMHYECKOTO PABHOBECHUS OT PA3JIUYHBIX (PAKTOPOB C LEIIbI0 OMPEICIICHHS
ONTHMAJILHBIX YCIIOBHU MPOTEKAHUS XUMHYECKHUX TPOIECCOB;

— TIPUBOUTH MPUMEPHI THAPOJIA3A COJICH B TTIOBCETHEBHOM KH3HH YEJIOBEKA;

— IIPUBOJIUTH MPUMEPHI OKHCITUTEIIEHO-BOCCTAHOBUTEIHHBIX PEAKIHIA B IPUPOJIC,
MIPOU3BOJICTBEHHBIX MPOIIECCAX H KU3HEICATSIILHOCTH OPTraHU3MOB;

— IPUBOJUTH MPUMEPHI XUMUYECKUX PEAKIUil, pACKPBIBAIOIINX OOIINE XUMUYECKUE
CBOICTBA MPOCTHIX BEIIECTB — METAJIIOB U HEMETAILJIOB;

— MPOBOJIUTH PACUYETHI HA HAXOXKJECHUE MOJIEKYISIPHON (HhOPMYIIBI YTIIEBOAOPOA TI0
MPOJYKTaM CTOPAHHsI U MO0 €T0 OTHOCUTENBHOMN MIIOTHOCTH U MaCCOBBIM JOJISIM
DJIEMEHTOB, BXOJISIIUX B €T0 COCTaB;

— BJIQJICTh TPaBHIIaMH 0€3011aCHOTO OOPAICHUS C €IKUMU, TOPIOYUMHU B TOKCUIHBIMU
BEIIICCTBAMH, CPEJICTBAMHU OBITOBOW XMMHH,

— OCYIIECTBJIATH MIONCK XUMHYECKON MH(POPMAITUH 110 Ha3BaHUSM, HICHTU(UKATOPAM,
CTPYKTYpPHBIM (pOpMysIam BEIIECTB;

— KPpUTHYECKU OIICHUBATh U HHTEPIIPETHUPOBATh XUMUIECKYIO0 HH(OPMAIIHIO,
COJIEpIKaIIyIOCs B COOOIICHHIX CPEJICTB MaccoBoi nHpopMaiuu, pecypcax MuTepHera,
HAYYHO-TIOMYJISIPHBIX CTAThSIX C TOUKH 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B
IEJISIX BBISBJIICHHS OIIMOOYHBIX CYXICHUH U (POPMUPOBAHUS COOCTBEHHOM ITO3HIINN;

— IPEJICTABJIATD ITYTH PEIICHUS TJI00ATBHBIX MPOOJIEM, CTOSIIIUX IePeT YSIIOBEYCCTBOM:
9KOJIOTHYECKHX, SJHEPTeTUICCKHX, CBIPhEBBIX, H PO XHMHH B PEIICHUH 3THX TIPOOIIEM.
BbinycKHUK Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYYHTHCS:



— WITIOCTPUPOBATh Ha MPUMEpaxX CTAaHOBJIEHUE U SBOJIIOIMIO0 OPraHUYECKON XUMUU KaK
HayK{ Ha Pa3IMYHbIX UCTOPUUYECKUX FTANax €€ pa3BUTHS;

— UCIOJIb30BaTh METO/Ibl HAYYHOT'O MTO3HAHUS IIPH BBINOJIHEHUU TPOECKTOB U Y4EOHO-
UCCIIEIOBATEIBCKUX 33/1a4 110 U3yYSHHIO CBOMCTB, CIIOCOOOB MOTYYCHUS U
pacro3HaBaHUsl OPraHUYECKUX BEIIECTB;

— OOBSCHATH PUPOAY U CIIOCOOBI 00pa30BaHUsI XMMHUYECKOI CBSI3U: KOBAJICHTHOMN
(TONSAPHOM, HETIOISAPHON ), HOHHOW, METAJNIMYECKON, BOJOPOAHON — C IIEJIbIO
orpezesieHUs XUMUYECKOM aKTUBHOCTH BEIIECTB;

— YCTaHaBJIMBATh FT€HETHUECKYIO CBS3b MEXKIY KJIACCAMH OPraHUYEeCKUX BELIECTB JIJIs
000CHOBaHUSI MPUHLIUITHATIEHON BO3MOXXHOCTH MOJYUYEHUSI OPTAaHUUECKUX COSAMHEHUN
3a/laHHOT'0 COCTaBa U CTPOCHUS;

— YCTaHaBJIMBATh B3aUMOCBSI3U MEXy (DakTamul  TeOpUeH, MPUIMHOHN U CICICTBUEM
IIPH aHaIK3e MPOOJIEMHBIX CHUTYalMii 1 000CHOBAHWY TPUHUMAEMBIX PEIICHUI HA
OCHOBE XMMHUYECKUX 3HAHUI

Copnepxxanue yueonoro npeagmera 10-11 knace

OcCHOBBI OpraHN4YecKoi XUMHUH

[losiBieHne M pa3BUTHE OPraHWYECKOM XMMHMHM Kak Haykd. [Ipeamer OopraHM4ecKol XHUMHH.
MecTo U 3HaYeHHE OPraHWYEeCKOW XHMHHU B CHCTEME €CTECTBEHHBIX Hayk. 399 Xumuueckoe
CTpPOEHHE KaK MOPSIOK COSAUHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO UX BaJ€HTHOCTH. OCHOBHbIE
MOJIOKEHUSI TEOPUM XHMHYECKOTO CTPOCHMsI opraHumdeckux coeauHeHuii A.M. byrtieposa.
VYriiepoaHblii CKEJIeT OPraHUuYecKod MOJeKysbl. KpaTHOCTh XMMUYECKON CBA3U. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT XHMMHUUYECKOrO0 CTpoeHus Mojekyn. M3omepus u uzomepsl. [lonarue o
dbyHknuoHanpHOW  rpymme.  [IpuHnunel  kinaccuduKanMy  OPraHUYECKUX  COSAMHEHUHU.
Cucrematudeckas MEXIyHapoJHAs HOMEHKJIATypa W MPHUHIMIBI OOpa3oBaHMs Ha3BaHUN
OpraHMYECKUX cOoeAMHEHUH. AunkaHbl. CTpoeHHE MOJIEKYJIbl MeTaHa. ['OMOJIOTHYecKUu psj
ankaHoB. ['omomnorun. Homenkmarypa. M3omepusi yriepoaHoro ckeiera. 3aKOHOMEPHOCTH
W3MEHEHUs1 (PU3NYECKUX CBOMCTB. XMMHYECKHE CBOMCTBAa (Ha TMpUMEpe MeTaHa W dTaHa):
peakuu 3amMeleHus (TaJOTeHUPOBAHME), JETHIPUPOBAHUS KAaK CIOCOOBI  MOJTy4YeHUs
BAXHEHMIINX COEIMHEHUN B OPraHMYECKOM CHHTe3€. |'OpeHHe MeTaHa KaK OJMH M3 OCHOBHBIX
UCTOYHMKOB TeIUIa B TNPOMBIIUIEHHOCTH W ObITy. HaxokxaeHue B mpupoie M NpUMEHEHUe
ankaHoB. [lonarue o nuknoankanax. AnkeHbl. CTpoeHHE MOJIEKYIIBI 3TUIIEHA. | OMOIOrnYecKuit
psn ankeHoB. Homenknarypa. M3omepus yriaepoaHOro CKeleTa U MOJIO0KEHUSI KpaTHOM CBSI3U B
MoJieKysne. XHMUYEeCKHe CBOWCTBa (HAa TMpUMEpe OTUJIEHA): peakUuu MPUCOEeIUHEHUs
(ranoreHupoBaHHe, TUIPUPOBAHWE, TUIpaTalus, TUAPOTAJOTEHUPOBAHUE) KaK CHocod
nojiyueHus: (YHKIMOHAJIBHBIX IPOU3BOJHBIX YIJIEBOJAOPOJOB, ropeHus. Ilonmumepusanus
ATUJIEHA KaK OCHOBHOE HAIPABJICHHE €r0 MUCIONIb30BaHUs. [I0NMATHIIEH KaK KPYITHOTOHHAKHBIN
IPOAYKT XUMHUUYECKOTO ITpon3BoJicTBa. [IpuMenenne atunena. AnkanueHsl U kaydyku. [lonsatue
00 ajkaaueHax Kak yIJIeBOAOPOAaX C JIBYMs JIBOMHBIMH CBsi3AMU. [lommmepusanus AMBHHUIIA
(Oyraguena-1,3) kak cmoco0 TONy4eHUS CHHTETHYECKOro Kaydyka. HarypanbHblii u
CUHTETHUYECKUN Kayuykd. Bynkanuzanusa kayuyka. Pesuna. [IpumeHeHHne kaydyka W pE3HHBI.
Ankunabl. CTpoeHHE MOJICKYJBI aleTuiaeHa. ['omoyiorudeckuii psg aikuHOB. HomenkmaTypa.
N3omepust yriaepoHOro ckejeTa W MoJoKeHus KpaTHoW cBa3u B 400 Monekyne. XuMHU4YeCcKHe
CBOMCTBa (Ha TIpUMEpe aleTWIeHa): peakuuh MPHUCOCIWHEHUS (TaJoreHUpOBaHUE,
TUAPUPOBAHUE, TUIpATalus, THIPOraJIOTEHUPOBAHKE) KaK CIOCO0 MOJy4YeHHUS MOJUMEPOB U



JIpPYruX IOJE3HBIX MPOAYKTOB. ['OpeHHME aleTHIeHa KAaK HCTOYHUK BBICOKOTEMIIEPATYpPHOIO
IUIAMEHU N7l CBapKu M pe3ku MerawioB. IlpumeHenue anermneHa. Apensl. beH3on kak
IPEJCTaBUTENIb APOMATUYECKUX YIIeBOI0poaoB. CTpoeHHe MOJIEKYJIbl OeH307a. XUMHUYECKUe
CBOMCTBA: peaKIMU 3aMellleHUs (TajJoreHHpPOBAHUE) KaK CHOCOO IMONYYEHHUSI XUMHUYECKUX
CPEICTB  3aIMTHl pPACTEHUH, NpPUCOEAMHEHHUS (TMIPUPOBAHUE) KaK  JI0KA3aTEIbCTBO
HempeaeNnbHOro xapaktepa Oenzona. Peakuus ropenus. Ilpumenenuwe Oenszona. CrnupThl.
Knaccudukanus, HoOMeHKIaTypa, U30MEpHsl CIIUPTOB. METaHOJI U 3TaHOJI KaK MPeACTaBUTEIH
IpelelbHBIX OJHOATOMHBIX CIHUPTOB. XHMHUYECKHE CBOWCTBAa (Ha MpuUMEpe MeTaHoja U
9TaHOJA): B3aUMOJICHCTBUE C HAaTpUEM Kak CIOCOO YCTAaHOBJICHHS HAJUYUS THAPOKCOTPYIIIIBI,
peakus C TaJoreHOBOJOPOAAMHU KaK CIOCO0 MOJYYEHHs PacTBOPUTENICH, AETHIpaTarus Kak
croco0 nojay4yeHus 3TUIeHa. Peakius ropeHust: CnupThl Kak TomnBo. [IpuMeHenue metanosna u
sra”ona. dusnonormueckoe [EHCTBUE METaHOJAa M JTaHOJa HA OpPraHM3M 4YeJIOBEKa.
OTUJIEHITIMKOJIb WM TIULEPUH KaK MPEACTaBUTEIM IPEIEIbHBIX MHOTOATOMHBIX CIIMPTOB.
KauecTtBeHHass peakiusi Ha MHOTOAQTOMHBIE CHUPTBI U €€ NPUMEHEHHUE ISl paclo3HaBaHUs
[JIMIEPUHA B COCTaBe KOCMETUYECKHUX CpenacTB. IIpakTnueckoe nmpuMeHeHHe STUIICHIIUKONS U
rinepuHa. @enon. CrpoeHue Monekynbl (eHona. B3anmmHoe BiMsHHE aTOMOB B MOJIEKYIe
denona. XuMudeckre CBOMCTBA: B3aMMOACHCTBHE C HATpUEM, THIAPOKCHIOM HATpus, OpPOMOM.
[Tpumenenne denona. Anpaeruapl. Metananb (popMabIEryI) U dTaHATb (AleTaabJACTHI) KaK
IIPEJICTABUTENIN IPEEIbHBIX albAerua0oB. KauecTBeHHbIE peakuu Ha KapOOHWIbHYIO TPYIIY
(peakiust «cepeOpsTHOTO 3epKaliay, B3auMojencTue ¢ ruapokcuaoM meau (1) u ux npumenenue
JUIsl OOHApYKEHUS MPEIENIbHbIX aJIbJIeTUJI0B B MPOMBIIIEHHBIX CTOYHBIX BoAaX. TOKCHYHOCTh
anbaerunoB. [Ipumenenue Gpopmanbpaernaa u amneranpaeruaa. KapOoHoBbIe KHUCIOTHI. YKCyCHas
KHCIIOTAa KaK MPeICTaBUTENb MPEAeNbHBIX OJHOOCHOBHBIX KApOOHOBBIX KHCIOT. XHUMHUYECKUE
CBOIiCTBa (Ha MpUMeEpe YKCYCHOM KHCIOTBHI): PEeaKIHH C METa/slaMH, OCHOBHBIMH OKCHUIAaMU,
OCHOBaHMUSIMU U COJSIMU KaK TOJTBEPKICHHE CXOJACTBA C HEOPraHMYECKUMH KHCIIOTaMHU.
Peakuus stepudukanmu kak crnoco® moiaydeHus: ClOoXHbIX 3¢upoB. [IpruMmeHeHue ykcycHOi
kucnoThl. IlpeacraBieHue o BBICHIMX KapOOHOBBIX KucioTax. CloKHbIE 3(QUPbI U KHUPHI.
CnoxHple >QUpbl Kak MPOIYKThl B3aUMOJIEHCTBUS KapOOHOBBIX KHCIOT CO CHUPTaMHU.
[IpymeHeHre CIOXKHBIX 3(QUPOB B MUILEBON M mapdroMepHONl MpPOMBIIUIEHHOCTH. KUpBI Kak
CIIOXHBIE 3(QUpPBl INIMIEPUHA U BBICIIMX KAapOOHOBBIX KHCIOT. PacTurenbHble W >KUBOTHBIE
JKUPBbI, UX cocTaB. Pacrio3HaBaHME PACTUTENBHBIX JKMPOB HAa OCHOBAHMM HX HEIPENEIBHOTO
xapakrepa. [Ipumenenue xupoB. [ MIponn3 nin OMbUIEHHE KUPOB KaK CIIOCOO MPOMBIIIIEHHOTO
HOJIy4YEHHUs COJIEH BBICIIMX KapOOHOBBIX KUCIIOT. MBLT4 KaK COJM BBICIINX KapOOHOBBIX KHCIOT.
Motomiue cBoiicTBa Mbuia. YrieBoabl. Kinaccudukanus yrineBonoB. HaxoxaeHnue yrieBosoB B
npupoje. [ roko3a kak anpaerunocnupt. bpoxkenue riaoko3sl. Caxaposa. ['maponus caxaposbl.
Kpaxman u nemirono3a kak OHWONOrMuYecKHe MONMMeEphbl. XMMHUYECKHE CBOWCTBAa KpaxMmana U
LEJUTI0N03b! (THIPOIN3, KaUYeCTBEHHAsl peaklMsl ¢ HoJoM Ha KpaxMala M ee NpUMEHEHUe AJis
oOHapyXeHHs] KpaxMmana B MpoAykTax nuTaHus). Ilpumenenue u Ouosiornyeckas poib
yrineBofoB. IloHsATHE 00 MCKYCCTBEHHBIX BOJIOKHaX Ha MpPHUMEpe aleTaTHOro BOJIOKHA.
Wnentudukanyss OpraHMvecKux CcoequHeHuH. ['eHeTHueckas CBA3b MEXIy KiaccaMu
OpraHMYECKUX COEIMHEHWH. THUIbl XMMHUYECKMX peakuMid B OpPraHUYECKOM XHMMHHU.
AmuHokucaoTel M Oenku. CocTaB M HOMEHKJIAaTypa. AMHHOKHUCIOTHI Kak amdoTepHbIe
opranuueckue coeauHenus. IlenTunHas cBs3b. buonormyeckoe 3HaYeHHE O-aMHUHOKHCIOT.
Ob6nactu npuMeHEHUs aMUHOKUCIOT. benku kak  mpupoansie Ouononumepsl. CocTtaB u
CTpoeHHe OenkoB. XHMMHYECKHE CBOMCTBa O€NKOB: TUApoiu3, AeHarypauus. OOHapyxkeHue



OCJIKOB TP TIOMOIIM KAaueCTBEHHBIX (I[BETHBIX) peakuuid. [IpeBpareHuss OENKOB MHIU B
opraamu3Mme. buonorndeckue QyHkimuu OEIKOB.

TeopeTquCRne OCHOBbI XMMHH

Crpoenne BemiectBa. CoBpeMEeHHas MOJEIb CTPOEHHUS aToMa. ODJIEKTPOHHas KOHUryparus
atoma. OcHOBHOe M BO30YXIEHHbIE COCTOsSHUS aToMoB. Kiaccupukanus XUMHYECKHX
9NIEMEHTOB (s-, P-, d-31eMeHThl). OCOOCHHOCTH CTPOCHHS YHEPreTHYCCKUX YPOBHEH aTomoB d-
anemeHToB. lleproanyeckas cucrema xumudeckux 3neMeHToB [[.M. Menneneesa. @usnueckuii
cMmbica Ilepuonnueckoro 3akona .M. MenneneeBa. [IpuuvHbl M1 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB 3JEMEHTOB M HUX COEAMHEHHUH IO IepuoJaM M rpynnam. OJNEKTpOHHas Npupoja
XUMHUYECKON CBS3M. OJIEKTPOOTPULIATENIBHOCTh. BuAbl XHMMHUYECKOW CBsA3M (KOBaJEHTHAs,
MOHHAs, METAJUIMYECKas, BOJOPOJHAs) U MeXaHH3Mbl ee oOpasoBanus. Kpucrammmyeckue u
amopdHble BeliecTBa. THUIBI KPUCTAUIMYECKUX PEIIETOK (aTOMHasl, MOJEKYJSpHas, MOHHasd,
MeTaJuIn4yecKast). 3aBUCUMOCTb (PU3MYECKHUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON
pewerky. IlpuunMHbl MHOrooOpasus BemlecTB. XHMMHUYECKME peakuuu. [OoMoreHHsle u
rereporeiHsle peakuuud. CKOpOCTh pPEakLMU, €€ 3aBUCUMOCTb OT Pa3IUuYHBIX (aKTOPOB:
IPUPOJIBl PEArupYIOIIMX BEIIECTB, KOHLEHTPALMM pearupyrolmx BELIECTB, TEMIEpPaTyphl,
IUIOLIA/IM PEaKIIMOHHOW MOBEPXHOCTH, HAIMUUS KaTaln3aropa. Poib kaTaqn3aropoB B MpUpPOJIE
U TPOMBIIIICHHOM TNpou3BoAcTBe. OOpaTuMOCTh peaknuid. XMUMHUYECKOE PAaBHOBECHE U €ro
CMEIIEHHUE TOJ JCHCTBUEM PA3IMUYHBIX (PaKTOPOB (KOHIIEHTPALUS PEAareHTOB HIIM TPOYKTOB
peakuuu, JaBlE€HUE, TeMIleparypa) A CO3JaHUS ONTHMAJbHBIX YCIOBUHM HIpOTEKaHUs
XUMHUYecKHX nporeccoB. JlucnepcHble cuctembl. [loHstne o Komougax (307, Teln).
Hctunnble pacTBOphl. Peakuum B pacTBopax 31€KTpoiauToB. pH pacTBOopa Kak IOKas3areib
KHUCIOTHOCTH cpeabl. ['maponu3 coseil. 3HaueHHe TMIposin3a B OMOJIOTMYECKUX OOMEHHBIX
npoueccax. OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE PEAaKLMU B INPUPOJE, IPOU3BOJICTBEHHBIX
npoueccax M KU3HEAEATEIbHOCTH OpraHu3MoB. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWMCTBA
MPOCTBIX BEIIECTB — METAJUIOB TJIABHBIX M MOOOYHBIX MOATPYHH (Me/b, XKelle30) U HEMETAJUIOB:
BOJIOpPOJia, KHUCIIOpOJAA, TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa, yriaepoaa, kpemHus. Kopposus
METAJIJIOB: BUJIbI KOPPO3HH, CIIOCOOBI 3aLIUTHl METAJIIOB OT KOPPO3HUH.

DIEKTPOIN3 PACTBOPOB U pacIuiaBoB. [IpuMeHeHne 251eKTpon3a B IPOMBIIIIIEHHOCTH.

X¥MUA U )KU3Hb

Hayunble MeTonapl mo3HaHuss B XuMHuM. Mcrounukn xumuueckoil wuHpopmanmu. Iloumck
UHpOpPMALUU [0 Ha3BaHMUAM, HUICHTU(UKATOpPaM, CTPYKTYpHbIM (opmyiaam. MojaenupoBaHue
XUMHYECKHX MPOLECCOB M SIBICHUN, XMMHUYECKUMH aHAIN3 M CHUHTE3 KaK METOJbl HAay4dHOTO
no3HaHus. XuMusi U 3710poBbe. JlekapcTBa, ()epMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEpaIbHbIE
Boabl. [IpoOnembl, cBs3aHHBIE C NPUMEHEHHEM JIEKAPCTBEHHBIX IpemnapaToB. Bpennsie
OPUBBIYKM U (aKTOphl, pa3pyllalolie 310poBbe (KypeHue, ynoTpeOJeHHe aJIKoroJs,
HapkoMmaHus). PanmonansHoe nuranue. [Tumesbie no6aBku. OCHOBBI NUILEBOW XUMHUU. XUMUS B
MOBCEAHEBHOM >ku3HU. Morommue u yuctamme cpenacrsa. CpenctBa OopbObl € OBITOBBIMH
HAaCEKOMBIMU: PEMEUIEHTHI, MHCEKTULNAbL. CpencTBa JIMYHOM T'MIMeHbl U KocMeTuku. Ipasuna
6e30macHoOi paboThl C €IKUMHU, TOPIOYMMH U TOKCUYHBIMH BEILECTBAMH, CPEACTBAMHU OBITOBOM
XUMUU. XUMHUS U CEIIbCKOE X035HUCTBO. MUHEpanbHbIe M OpraHuyeckue ynoopenus. CpeacTsa
3aIIMATHI paCTeHUN. XUMHUs U dHepreTrka. [IpupoaHsie HCTOYHUKY yrieBoaopoaoB. [IpupoaHblit
Y TONYTHBIM HE(TSIHOU Trasbl, UX COCTaB M UCIoib30BaHue. CocTaB HePTH U ee mepepaboTka.
Hedrenponaykrel. OkraHoBoe uymcio OeH3uHa. OxpaHa OKpyXaromieu cpensl Tpu



He(remepepabOTKE W TPAHCIOPTHUPOBKE HEPTEMPOAYKTOB. AJBTEPHATHBHBIC HWCTOYHHUKHU
sHepruu. Xumus B crpoutenbcTBe. LlemenT. beron. IlogOop onTHMalbHBIX CTPOUTENIBHBIX
MaTepUaJIOB B IIPAKTUYECKOM JEATEIBHOCTU YEIOBEKAa. XUMHUS M DJKOJOTHsA. XHUMHUYECKOE
3arpsA3HEHUE OKpYyXKaromel cpensl u ero mocinenctBua. OxpaHa Tuapocdepsl, MOYBHIL,
aTMocdepsl, GIopbl U GayHbl OT XUMHUYECKOTO 3arpsi3HEHHUS.

Tunsl pacyeTHbIX 3a1a4:

Haxoxnenue MmomekynsipHOi ¢GopMylibl OpraHMYECKOro BEIIeCTBA MO €ro IJIOTHOCTH U
MacCCOBBIM JIOJISIM AJIEMEHTOB, BXO/SLIUX B €r0 COCTaB, WU MO MPOAYKTaM cropanus. Pacuersl
MaccoBoW Jjonu (Macchl) XMMHUYECKOTO COCIMHEHHs B cMmecH. Pacdersl macchl (0ObeMa,
KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO W3 BEIIECTB JIaHO B M3OBITKE (MMEET
npuMmecu). PacdeThl MaccoBOWl WM OOBEMHOW JIOJIM BBIXOAA TMPOJIYKTA PEAKIHH OT
TEOpEeTUYEeCKH BO3MOXKHOTro. Pacuersl TeroBoro s¢dekra peakiuu. PacueTsl 00BEMHBIX
OTHONICHUH Ta30B MpU XUMHUYECKUX peakuusx. Pacuersl macchl (00beMa, KOJIMUECTBA BEIIECTBA)
MPOJIYKTa PEaKIMH, €CIM OJIHO M3 BEUIECTB JAaHO B BHUJE PAaCTBOpa C ONPENEICHHON MacCOBOM
JI0JIE PAaCTBOPEHHOIO BEILIECTBA.

IIpumepHbIe TeMBbI NIPAKTHYECKUX PadoT (Ha BHIOOP yunTeIA):

KauecTBeHHOE ompenesieHne yriepoaa, BOAOPOAA M XJOpa B OPraHMYECKHUX BEIIECTBAX.
KoHcTpynpoBaHue — m1apoCTEpKHEBBIX ~ MOJEJIEH  MOJIEKYJ ~ OpPraHWYeCKHX  BELIECTB.
Pacnio3naBanue mactmMacc M BOJIOKOH. IlomydyeHue wucCKyccTBeHHOro menka. Pemenue
SKCHEPUMEHTAIbHBIX  337a4  Ha  IOJy4eHHME  OpPraHMYecKMX  BellecTB.  PemeHue
SKCIIEPUMCHTAIBHBIX 3a/1ad HAa pPAClO3HABaHHE OPraHWYECKUX BemiecTB.  MmeHTudukamms
Heopranuuyeckux coenuHeHuil. Ilomyuyenue, coOupaHue W pacrmo3HaBaHHe Tra3oB. PemieHue
AKCIEPUMEHTANIBHBIX 3a]a4 1o TemMe «MeTtamibly. Penienne sKcrnepuMeHTaIbHbIX 3a1a4 10 TEME
«Hemeraimb». PemeHne sKCEpUMEHTANBHBIX 3a7a4 MO Teme «l'@HeTu4yeckas CBSI3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX COCIMHEHUN». PellleHne H»KCHEPUMEHTAIBHBIX 3aJad 10 TeMe
«l'eHeTnyecKas CBS3b MEXAY KJIAacCaMH OPraHMYECKHX coeauHeHuit». [loydenue sTuneHa u
U3y4EeHHUE €ro CBOWCTB. IlomydeHue yKCYCHOM KHUCIOTBI M M3y4eHUE €€ CBOWMCTB. I'mapoinun3
KUpoB. M3roroBieHne Mplia pydHoi paboThl. XUMHUS KOCMETHYECKHX CpeacTB. MccnenoBanue
cBoiicTB OenxkoB. OCHOBBI MHHUINEBOM XHMMUH. VcciemoBaHwe MHIIEBBEIX n00aBok. CBolicTBa
OJIHOATOMHBIX M MHOTOaTOMHBIX CHUPTOB. XHUMHUYECKHE CBOWCTBA anbAerunoB. CuHTE3
ciokHoro »¢upa. ['uaponus yriaeBoaoB. YCTpaHEHHE BpPEMEHHOW JKECTKOCTH BOJBI.
KauecTBeHHBIE peakMU Ha HEOPraHWYECKHE BEUIECTBA W HWOHBI. lcciegoBaHue BIHSHUA
pa3nuuHbIX (AKTOPOB Ha CKOPOCTh XHUMHUYECKOoW peakiuu. OmpenerneHue KOHIICHTPAIUH
pacTBopa aCKOpOMHOBOW KHCIIOTHI METOJIOM TUTPOBAHUA.



TemaTnuyeckoe MIIAHNPOBaAHUE
10 kaacc (1 yac B Hefe10, Bcero 34 yaca B roj)

TemMaTHuyeckoe MIIAHNPOBAHUE

Neni/m | Tema (pa3jaes) nporpaMmbl KounyecTBo | BocnurareJbHbI KOMIIOHEHT,
4acos MOAYJb NPOTrPaMMbI BOCIIMTAHUSA
«IIK0JIBHBIH YPOK»
1 [IpeameT opranndeckoi 2 Jlenb 3HaHUI
xumuu. Teopust cTpoeHUs
OpPraHUYECKUX COECIUHEHMII.
2 VYTI1eBOIOpOIBI U UX 12 [IpeameTHBIC OMMMITHABI
MPUPOHBIE UCTOYHUKU
3 Kucnopon u azorconepxamue | 14 [IpeamerHas negens,
OpPraHUYECKUE COCANHEHUS po(UIaKTUKA BPEIHBIX IPUBBIYEK
4 Opranuyeckast XuMus u ) VYuyacTue B MHTEpHET-KOHKYpCax
00111ecTBO Bcepoccuiickuii ['arapuHckuii ypok
«KocMoc — 310 MbI»
3) [ToBTOpenue oboOIIEHNE 1 MuHH IPOEKTHBIE PabOTHI
Kypca xumui 3a 10 kiace 00yYaronuxcs
NTOI'O 34
TemMaTH4yecKkoe JIAHMPOBAHNE
11 kaacc (1 yac B Henesnto, Bcero 34 yaca B roja)
Neni/m | Tema (pa3jaen) nporpamMmbl KounyecTBo | BocnurareJbHbIil KOMIIOHEHT,
4acoB MOAYJb MPOTrPaMMbl BOCTIUTAHUSA
«IIKO0JIBHBIH YPOK»
1 CrpoeHnue BelecTs 9 [enb 3HaHM
2 XHUMHUYECKUE PeaKIun 12 [IpeameTHBIE OTMMIINA/BI
3 BemecTBa 1 ux cBoiicTBa 9 [Ipenmernas Henmens,
npo(dUIaKTHKA BPEIHBIX TPUBBIYEK
4 XUMUS 1 COBPEMEHHOE 2 VYu4actre B MHTEpHET-KOHKYpPCax
00111eCTBO Bceepoccuniickuii I'arapuHCKuii ypok
«KocMoc — 310 MBI»
5 [ToBTOpenue oboOIIeHNE 2 MuHM TpOeKTHBIE paboThI
Kypca xumui 3a 11 kiace oOyyaronxcs
NTOI'O 34




