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IHosicuuTenLHAA 3aIHCKA

Pabouas mporpamma y4yebnoro mpeamera mo xumuu Uit 10-11 kmaccoB pazpaborana Ha
OCHOBE:!
HopMaTuBHO-IpaBOBble JOKYMEHTBHI, HA OCHOBAHHH KOTOPBIX pa3padoTaHa padouas
nporpamMma:

o  @enepa’bHBIN rocy1apcTBEHHBIA 00pa30BaTEIbHBIN CTAaHAAPT CPETHETO OOIIETO
obOpazoBanus (yTB. MpuKkazoM MuHucTepcTBa oOpazoBanus u Hayku PD ot 17 mas 2012 1.

N 413). [ToamyskT 6 u3menex ¢ 7 arycra 2017 r. - [Ipukaz MunoOpuayku Poccun ot 29
utonsa 2017 r. N 613

o ®DenepanbHbiii 3ak0H PO ot 29.12.2012 Ne 273-D3 "O6 obpazoBanuu B Poccuiickoii
®denepauun», CT. 2, . 9;

o ®DenepanbHBINA TOCYIAPCTBECHHBIN 00pa30BaTEIbHBINA CTAHIAPT;

e mmcbMO MunuctepcTBa odpa3zoBanus u Hayku PD ot 19 anpenst 2011 1. Ne 03-255 «O
BBEICHUU (peIepaIbHOr0 TOCYAaPCTBEHHOT0 00pa30BaTEIbLHOTO CTaH1apTa O0IIEero
o0pa3oBaHU;

e (hbemepanbHBIN IEpeUYeHb Y4eOHUKOB, PEKOMEHI0BAaHHBIX MUHHUCTEPCTBOM 00pa30BaHUs U
Hayku P® k ucnonb3oBanuio B 00pa3oBaTeabHOM Ipolecce B 001eo0pa3oBaTebHBIX
yupexeHusx, Ha 2019-2020 rr., np. MunuctepcrBa oOpa3oBanus 1 Hayku PO Ne 345 ot
28.12.2018

e npuka3 Munucrepcrsa oOpazoBanus U Hayku PO Ne 1577 ot 31.12.2015 r. «O BHeceHuu
u3mernenuit B ®I'OC OOO, yTBep:kIEHHBIN MPUKa30M MUHHCTEPCTBA 00pa30BaHUs U HAYKH
P® or 17.12.2010 . Ne 1897»;

e OCHOBHOW 00pa3oBaTelbHOW MIPOrpaMMoOM cpeaHero (MOJHOTo) o0IIero oOpa3oBaHUS
MKOY Bsenenckas cpeansisi o01eodpasoBatenbHas mkosia uMenu B.3. Epiiosa;

o yuebHbM mmanHoM MKOY Baenenckas cpennsisi o0ieoOpa3oBaTenbHas 1mKona umMmeHu B.3.
Epmosa;

ITporpamma kypca xumun 10 — 11 knacca coctaBiieHa Ha OCHOBE (DeZiepaIbHOr0 KOMIIOHEHTA
roCyJapCTBEHHOI'O CTaHAAPTa CPEIHEro o0I1ero o0pa3oBaHusl.

OCHOBHBIMU BOIPOCAMU XHMHH SIBJISIFOTCSI M3YYE€HHE COCTaBa M CTPOEHHUS BELIECTB,
3aBUCUMOCTU MX CBOMCTB OT CTPOEHHs, KOHCTPYHPOBAaHHE BELIECTB C 3aJaHHBIMU CBOWCTBAMH,
HCCJIEI0BAHNE 3aKOHOMEPHOCTEM XMMHUYECKHMX IPEBPAILCHUI M MyTEH YIPABJICHUS UMHU B LEIAX
IIOJIyYEHUS BEILECTB, MAaTEPUAJIOB, JHEPTUM.

B ocHOBY Kypca M0I0KEHBI UACH:

- MaTepHaJIbHOTO E€AMHCTBA BEIECTB IMPHPOJIbl, OOYCIOBICHHOCTH CBOWCTB BEIECTB MX
COCTaBOM M CTPOCHUEM;

- I03HaBa€MOCTH CYIIHOCTH XMMHUYECKUX MPEBPALEHUN C TIOMOIIBIO HAYYHBIX METO/O0B.

Henu u 3a1a41 M3yYEeHUST XUMMH .

[lenpro peanu3anu OCHOBHOM 00pa3oBaTeIbHON MPOTPAMMBI CPEIHETO O0IIero 00pa3oBaHUs
no y4yeOHOMY TMpeaMery “XuMus” SIBISIETCS YCBOCGHHE COACpX aHHS IpeaMeTa W JIOCTHKCHHE
00ydJaronMucs pe3yabTaToB H3ydeHUs B COOTBETCTBUU ¢ TpeboBaHusiMu OI'OC ocHOBHOTO
cpenHero  0o0pa3oBaHUST W OCHOBHOM 00pa3oBaTeNbHOW MpPOTpaMMbl OCHOBHOTO CPEIHEro
o0Opa3oBaHwUs.

W3ydyeHne XuMHH B CpeaHEH IIKoje Ha 0a30BOM YypOBHE HAIPABICHO HA JOCTHKCHHE
CIEAYIOIINX LeJIeH:

- OCBOEHHE 3HAHMI O XMMHUYECKOW COCTaBIIAIONIEH €CTeCTBEHHO-HAYYHOW KapTHUHBI MHpA,
BOKHEUIITNX XUMHUECKUX MOHATHSIX, 3aKOHAX U TCOPHUSX;
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- OBJIa/IeHHEe YMEHUSIMH IMPUMEHSThH MOJYUYCHHBIC 3HAHUS IS OOBSICHEHHUS Pa3HOOOPa3HBIX
XUMHUYECKHX SIBJICHUH M CBOMCTB BEIIECTB, OICHKM POJIM XHMHUU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHI U MOJYy4YE€HUH HOBBIX MAaT€pPUAJIOB;

- pa3BHMTHe [103HABATEIbHBIX MHTEPECOB M MHTEIUIEKTYaJIbHBIX CIHOCOOHOCTEH B Ipoliecce
CaMOCTOSITEIILHOTO TPUOOPETCHHSI XUMUYECKIX 3HAHUN C UCTIOB30BAHUEM PA3IIMIHBIX HCTOYHHUKOB
uH(pOpMaIliU, B TOM YHUCIIE KOMITbIOTEPHBIX;

- BOCIIUTaHUe YOSKJCHHOCTH B MIO3UTUBHON POJIM XMMUU B )KU3HH COBPEMEHHOTO OOIEeCTBa,
HEO0OXOIUMOCTH XMMUYECKU TPAMOTHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U OKPYKAIOILEH Cpee;

- NPpUMeHeHHe MOJYYeHHBIX 3HAHMI W YMeHU 11 6€30MacHOr0 MCIIOJIb30BAHUS BEIIECTB
U MaTepuasoB B OBITY, CEITLCKOM XO34WCTBE U Ha MPOU3BOJCTBE, PELICHUS MPAKTHUYECKUX 3a]ad B
MOBCEHEBHOM KU3HU, MPEAYNPEKACHUS SBICHUN, HAHOCSIIMX BpeI 30pPOBbIO0 UEIOBEKA WU
OKpY>Karolleu cpene.

3anauyu o0yueHus:

- IpUOOpETEHNE XUMUYECKUX 3HAHUW U YMEHUN

- OBJIaJICHUE 000OIIEHHBIMH CITIOCOOAMU MBICIUTENILHON, TBOPUECKON AEATEIbHOCTEN

- OCBOEHHE KoMmreTeHIHH (y4eOHO-TIO3HABATENbHON, KOMMYHUKAaTUBHOH, pedICKCHBHOM,
JUYHOCTHOTO CaMOPa3BUTHSA, ILIEHHOCTHO-OPUEHTALMOHHOW) U Npo(ecCHOHAIbHO-TPYAOBOIO
BBIOOpA.

MecTo y4eOHOro npeamera

YueOusiif npeamer “Xumus” uzydaercs Ha 6a30BoM ypoBHe. Pabouas mporpamma npeamera
“Xumus’Ha ypoBHE cpeaHero obmero oOpasoBaHusipaccunTaHa Ha 2 roga. OOmiee KOJIMYECTBO
YacoB Ha ypOBHE cpeaHero obimiero obpa3zoBaHus cocraiser 68 vacoB. M3 Hux B 10 kmacce — 34
qaca ( 1 gac B Henemo), B 11 kmacce — 33 waca( 1 gac B HezeInio).

I[InanupyemMble pe3yibTaThl OCBOECHHSI YUeOHOI0 MpeaMeTa.

JInuHOCTHBIE pPe3yJIbTATHI:

- BOCIIUTAaHUE POCCUMCKOMN TpakIaHCKOW UJIEHTUYHOCTH MAaTPUOTH3MA, JIIOOBU M YBKEHUS K
OreuecTBy, 4yBCTBa TOPAOCTU 3a CBOIO PoauHYy; OCO3HaHME CBOEH ITHUYECKON NMPHUHAJIEKHOCTH;
YCBOEHHE TYMAaHMCTHUYECKHUX U TPATUIIMOHHBIX I[EHHOCTEH MHOTOHAIMOHAIBHOTO POCCHICKOTO
o0Im1ecTBa; BOCIIUTAaHUE YyBCTBA OTBETCTBEHHOCTH U Jioira nepe PoauHoi

- (opmMupoBaHUE OTBETCTBEHHOTO OTHONIICHUS K YYEHHUIO, TOTOBHOCTH W CIOCOOHOCTH
0o0y4Jaromuxcsi K CaMOpPa3BUTHIO M CaMOOOpa30BaHWI0O HAa OCHOBE MOTHBAIMU K OOYYCHHIO H
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M IOCTPOEHHUIO JajbHEHIIel WHAMBHAYaJIbHON TpaeKTOpuUu
oOpa3oBaHus Ha 0a3e OPUEHTHUPOBKHU B MUpe npodeccuii U MpopecCHOHATBHBIX MPEANOYTCHHH, C
Y4E€TOM YCTOMUYMBBIX TTO3HABATEILHBIX HHTEPECOB

- 3HaHWE OCHOBHBIX MPUHIIMIIOB M MPaBUJ OTHOUIEHUS K KMBOM MPHUPOIE, OCHOB 3J0POBOTO
00pa3a >KU3HU U 3JJ0POBbE- COCPETAIONMINX TEXHOJIOTHI;

- cOpMUPOBAHHOCTH MO3HABATEIBLHBIX HHTEPECOB M MOTHBOB, HAINIPaBICHHBIX HA M3yUeHUE
KUBOW  TPUPOABI;, HWHTEIUICKTYadbHBIX  yYMEHUW  (JIOKa3bIBaTh  CTPOUTH  PACCYKICHHUS,
AHAIU3UPOBATH, JIETATh BEIBOJIBI); SCTETHUECKOTO OTHOIICHHUS K )KUBBIM 00BEKTaM;

- opMHUpOBaHUE TUIYHOCTHBIX MPEICTABICHUHA O IIEHHOCTH MTPUPOJIbI, OCO3HAHUE 3HAYUMOCTH
¥ OOIIHOCTH TI00aNBHBIX MTPOOJIEM YeIOBEUECTBA;

- (GOpMHpOBaHHE YBAXKHUTEIBHOTO OTHOIICHHWS K WCTOPUHU, KYJIbType, HAIMOHAIBHBIM
OCOOCHHOCTSIM M 00pa3y KM3HH JIPYTHX HAPOOB; TOJIEPAHTHOCTH U MUPOTIOOUS;



- OCBOCHHE COIMAJIBHBIX HOPM M MpPaBUJI MOBEICHHs, posieil 1 GopM COIMaTbHON JKU3HU B
rpynnax M cooOIIecTBax, BKJIIOYas B3POCIbIE M COLUAIbHBIE COOOIIECTBA; y4acTHE B IIKOJIBHOM
CaMOyIpaBJIeHUH M OOIIECTBEHHON >KM3HM B TpeeNaX BO3PACTHBIX KOMIETEHLUH C yd&€ToM
PETHOHANBHBIX, 3THOKYJIBTYPHBIX, COLUAIBHBIX K SKOHOMUYECKUX OCOOCHHOCTEH;

- pa3BUTHE CO3HAHUS M KOMIIETEHTHOCTH B pEUICHHH MOPAJbHBIX NpPOOJeM Ha OCHOBE
JUYHOCTHOIO BbIOOpa; (OPMHPOBAHNME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O I1OBE/IEHUS,
OCO3HAHHOTO U OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHBIM ITOCTYIIKaM;

- (hopMupoBaHHE KOMMYHUKAaTMBHONH KOMIIETEHTHOCTHM B OOLIEHMM U COTPYIHHYECTBE CO
CBEpCTHHKAMHM, CTApIIMMH M MJIAIIIMMHU B Ipolecce 0O0pa3oBaTenbHOM, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-UCCIIEI0BAaTENIbCKOM, TBOPUECKOH U APYrUX BUAOB AEATEIbHOCTH;

MertanpeameTHble pe3yJbTaThl:

- OBJIQJICHUE COCTABIAIOUIMMH MCCIEAOBATENbCKOM M IMPOEKTHOM NEATEIbHOCTH, BKIIOYast
YMEHUS BUAETH MPOOIEeMy, CTaBUTh BOIIPOCHI, BBIBUTATh THIIOTE3bI, 1aBaTh ONPECICHHS TOHITHH,
KJaccu(puuupoBaTh, HaOMI01aTh, IPOBOJUTH SKCIIEPUMEHTSI, JIeNIaTh BHIBOJIbI U 3aKIFOUEHHUS,
CTPYKTYPUPOBATh MaTepuai, O0ObSICHATD, I0Ka3bIBaTh, 3AIIUIIATH CBOU HJICH;

- yMeHMe paboTaTh C pa3HbBIMM HMCTOYHUKAMHM XMMHUYECKOH HHGpOpMalMU: HAXOIUTh
XUMHYECKYI0 HMH(OPMAIMIO B PAa3IMYHBIX MCTOYHHMKAX (TEKCTE y4eOHMKA, HAYYHO-TIOMYJSPHOM
JAUTEepaType, CHpPAaBOUYHUKAX), AHAJIM3UPOBAaTh W OLEHMBATh MHGpOpMaluio, NpeoOpa3oBHIBATH
MH(pOpPMaLIMIO U3 OAHON (POPMBI B IPYTYIO;

- CIOCOOHOCTH BBIOMPAThH 1I€JIEBbIE U CMBICIIOBBIE YCTAHOBKM B CBOMX JICMCTBUAX U MOCTYIIKAX
110 OTHOLIEHUIO K JKUBOW IIPUPOJIE, 30POBBIO CBOEMY U OKPYKAIOIIMX

- YMEHHE aJICKBaTHO UCII0JIb30BATh PEUYEBbIE CPEICTBA IS JUCKYCCUU U apTyMEHTALMH CBOEH
NO3UIMH, CPABHUBATh pa3Hble TOUKU 3PEHMSI, apryMEHTHUPOBATH CBOIO TOUKY 3pPEHMsI, OTCTauBaTh
CBOIO TO3ULIMIO.

IIpenmeTHble pe3yabTaThl

- pacKphIBaTh Ha NMpUMEpax pojib XMMHUU B (POPMHUPOBAHUN COBPEMEHHOW HAyYHON KapTHUHBI
MHpa U B IPAKTUYECKON AECATEIBHOCTH YEIOBEKA;

- JIEMOHCTPUPOBATh HA MPUMEpax B3aUMOCBSI3b MEXKIY XMMHUEH U IPYTMMH €CTECTBEHHBIMHU
HayKamH;

- pacKpbIBaTh Ha MPUMEPAX MOJIOKEHUS TEOPUHN XUMUdeckoro crpoenus A.M. bytieposa;

noHumarhb ¢usnueckuil cmbica Ilepuonnyeckoro 3axona JI.M1. MenzeneeBa U Ha €ro OCHOBE
OOBSICHATH 3aBUCHUMOCTb CBOMCTB XMMUYECKHX 3JIEMEHTOB M OOpa30BaHHbIX MMHU BELIECTB OT
AJIEKTPOHHOI'O CTPOECHUS aTOMOB;

- OOBSICHATH NMPUYMHBI MHOT0OOpa3us BEIECTB HAa OCHOBE OOLIMX MpeAcCTaBIeHUN 00 uX
COCTaBE U CTPOCHUU;

- NPUMEHATH INpPaBUJA CHCTEMATHYECKOH MEXIYHApOJHONM HOMEHKJIATyphl KaK CpeICTBa
pa3IuYeHus U UACHTU(UKALIMY BEUIECTB 110 UX COCTABY U CTPOEHUIO;

- COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpHbIE (POPMYJIBI OpraHUYECKHX BEIIECTB KaK HOCUTENEH
MH(pOpPMaIlMU O CTPOCHHUU BEIIECTBA, €r0 CBOMCTBAX M MPUHAMJICKHOCTH K ONPEEICHHOMY Kiaccy
COCJIMHEHU;

- XapakTepu3oBaThb OpPraHMYECKHE BeEIIeCTBA IO COCTaBy, CTPOCHHID W CBOWCTBaM,
YCTaHABIMBATh NPUUMHHO-CIIEICTBEHHBIE CBA3U MEKIY JaHHBIMU XapaKTEPUCTUKAMH BEILECTBA;

MPUBOJIUTh TPUMEPHl XUMHYECKHX pEaKlMi, pacKphIBAIOIIUX XapaKTepHble CBOMCTBa
TUIMYHBIX TPEJICTABUTENIEH KJIACCOB OPraHUYECKUX BEIIECTB C IENbI0 MX HJEHTHU(UKALUU U
00BsicHEeHUS 00J1aCTU IPUMEHEHUS;

- MPOrHO3MPOBATh BO3MOXHOCTb NPOTEKAHUS XMMUYECKUX PEAKIUI HAa OCHOBE 3HAHUHN O
TUTIAX XUMHYECKOHN CBSI3M B MOJIEKYJIaX PEareHTOB U UX PEaKIMOHHON CIIOCOOHOCTH;

UCIOJIb30BaTh 3HAaHHUA O COCTaB€, CTPOCHMHM M XMMHMUYECKHUX CBOWCTBAX BEIECTB MJIs
0e30MacHOro NPUMEHEHUS B IPAKTHUECKOH 1eATeNbHOCTH;



- TPUBOJIUTH HPUMEPHI MPAKTUYECKOTO HCIOJIB30BAHUS MPOAYKTOB mepepaboTku HedhTH u
MPUPOJHOTO Ta3a, BHICOKOMOJIEKYJISIPHBIX COEAMHEHUN (MOJMATHIIEHA, CUHTETUYECKOTO KaydyKa,
aleTaTHOTO BOJIOKHA);

- IPOBOJUTH OMBITHI II0 PACIO3HABAHUIO OPraHMYECKHUX BEIIECTB: TJIULEPUHA, YKCYCHOMU
KHCJIOTHI, HEMPEAETbHBIX KUPOB, TIFOKO3bI, Kpaxmaia, OeJIKOB — B COCTaBE MUIIEBBIX MPOIYKTOB H
KOCMETUYECKHUX CPECTB;

- BJAJETh MpaBWJIAMH U IpUeMaMu Oe30MacHOM paboThl C XMMHYECKHMMH BEIIECTBAMH U
J1a00paTOPHBIM 000PYIOBAHUEM;

- YCTaHaBJIMBAaTh 3aBHCHUMOCTb CKOPOCTH XMMHYECKOH PEAaKLMM U CMEIIECHHUS XMMHYECKOTO
paBHOBECHSI OT PA3IUYHBIX (PAKTOPOB C LIETBIO OMPECIICHUS ONTUMAIBHBIX YCIOBUN MPOTEKAHUS
XUMUYECKHX IIPOLIECCOB;

- IPUBOJUTH IPUMEPBI THAPOJIN3A COJIEH B TIOBCEHEBHOW KU3HH YEIOBEKA;

- NpPUBOAUTH TNPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI B  IMPUPOAE,
IIPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHEIEATEIbHOCTH OPraHU3MOB;

- IPUBOJUTH IPUMEPHl XUMHUUYECKUX PEAKIUI, paCKphIBAIOIIMX O0IIME XUMUYECKHE CBOICTBA
MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAILIIOB;

- IPOBOJIUTH PacUeThl HA HAXOXKICHHE MOJIEKYIISIPHOU (DOPMYIIBI yIIIeBOIOPO/Ia IO IPOAYKTaM
CrOpaHus U MO €ro OTHOCUTENIbHOW IUIOTHOCTH M MAacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIUX B €ro0
COCTaB;

- BIAJETh MpaBWiIaMu O€30MacHOro OOpaleHUs C €IKUMHU, TOPIOYUMH U TOKCUYHBIMHU
BELIECTBAMMU, CPEJICTBAMU OBITOBOW XUMMUH;

- OCYIIECTBJIATh TMOUCK XWUMHUYEeCKOoW HH(OpManuu 1O Ha3BaHUSAM, UACHTU(]HUKATOpaM,
CTPYKTYPHBIM (hOpMyJiaM BEIECTB;

- KPUTUYECKH OLIEHUBATh U HHTEPIPETUPOBATH XUMHUECKYIO HH(OPMAIINIO, COJIEPKATYIOCS B
COOOIICHUAX CPEACTB MAacCOBOM MH(pOpManuu, pecypcax MHTEpHETa, HAYYHO-TIONMYJISIPHBIX CTAaThAX
C TOYKH 3pEHHsI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJISX BBISABICHHS OIIMOOUYHBIX CYXKIECHUHN 1
(dbopMupoBaHUs cOOCTBEHHOM MMO3ULINY;

- TNPEACTaBIATh MYTH pelIeHHs] TTO0OANbHBIX MPOOJieM, CTOSAMIMX IEpe]l YeIOBEUECTBOM:
HKOJIOTMYECKUX, SHEPTeTUUECKUX, CHIPHEBBIX, U POJIb XUMUU B PELIEHUH 3TUX MPOOIIEM.

BbIyCKHUK MOJY4YHT BO3MOKHOCTD HAYYHUThCH:

- WUIIOCTPUPOBATh HA MPUMEPAX CTAHOBJICHUE U SBOJIIOLHMIO OPTaHUYECKONM XUMUHU KaK HAyKH
Ha pa3JIMYHbIX HCTOPUYECKUX dTalax €€ pa3BUTHSI,

- HCIIOJIb30BaTh METOJbl HAYYHOIO IIO3HAHHUS MpPU BBHIIOJHEHUHM IPOEKTOB U y4eOHO-
UCCIIEIOBATEIbCKUX 3a/ad 110 HW3YYEHHIO CBOWCTB, CIOCOOOB TMOJyYEHHUS U PACIO3HABAHUSA
OpPraHNYECKHUX BEIECTB;

- 00BACHATH NPUPOAY U CHIOCOOBI 00pa30BaHUs XUMUUYECKON CBSA3M: KOBAJICHTHOM (ITOJISIPHOIM,
HENOJISIPHON), MOHHOM, METa/NINYeCKOW, BOJOPOAHONW — C IEJbI0 ONpeAeNeHUs XUMUYECKOU
AKTUBHOCTH BEILIECTB;

- YCTAHABJIMBATh TE€HETUYECKYIO CBSA3b MEXKJy KIACCAMH OpPraHWYECKHX BEIIECTB JUIS
000CHOBaHMS MPUHIMITUAIBHOW BO3MOXKHOCTH TOJYUYEHHUS! OpPraHUYECKHX COCTUHEHUH 3alaHHOTO
COCTaBa U CTPOECHUS;

- YCTaHaBJIMBATh B3aUMOCBS3M MEXAy (QakTaMd W TEOpHeW, NPUYMHOM M CIEICTBHEM IpHU
aHayn3e NpoOJIEMHBIX CUTyalluid U OOOCHOBAHUHM NMPUHUMAEMbBIX PEIICHUIH HA OCHOBE XMMHYECKHX
3HaHUM.



Conep:xanue yueOHOT0 npeamera
10 xaacc (34 yaca, 1 yac B Hel1eJ110)
Teopusi crpoennst oprannyeckux coeguHenuii (3uac)
[losiBneHue u pa3BUTHE OPraHUYECKOW XUMHUHU KakK Hayku. [Ipenmer oprannueckoir xumuu. Mecto u
3HAUYEHUE OPTaHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HayK. XUMUYECKOE CTPOCHUE KaK
MOPSIIOK COEJUHEHUSI aTOMOB B MOJIEKYJIE€ COTJIACHO X BAJIEGHTHOCTH. OCHOBHBIE MOJIOKEHUS
TEOPUU XUMUYECKOTO CTPOCHUS OpraHndeckux coequHennii A.M. ByriepoBa. YriepoaHslil ckenet
OpraHUYeCcKOM MOJIeKyJbl. KpaTHOCTh XUMHUYECKOH CBA3U. 3aBUCUMOCTh CBOMCTB BELIECTB OT
XUMHYECKOTO CTPOCHHS MOJIEeKY. M3omepus u n3omepsl. [loHsITHE 0 PYHKIIMOHATBHOMN TpYIIIIE.
[Tpunumnb! K1accuUKay OpraHudeckux coenquueHuil. CucremMatudyeckas MeXyHapoIHas
HOMEHKJIaTypa U NPUHIUIIBI 00pa30BaHUs HA3BaHUIM OPraHUYECKUX COEAMHEHUN. Mozenn MoeKy
MIPEACTABUTENEH Pa3INYHBIX KJIACCOB OPraHUYECKUX COCTUHEHMII.
Jlaboparopuas padoraNel «OmpeneneHue 3IEMEHTHOTO COCTaBa OPraHUYECKUX COCITUHEHUI
JlaGopaTopnas pabotaNe2 «M3roToBieHue MoielIel MOJICKYJT YTIEBOAOPOIOB »

Yri1eBoa0opoabl H UX NPHUPOIHBIE HCTOYHUKH (9 Yac)

Anxanpl. CTpoeHHE MOJEKYJIbl MeTaHa. ['OMOJOrM4eckuil ps ankaHoB. ['omosoru.
Homenknarypa. M3omepust yriiepogHoOro ckenera. 3aKOHOMEPHOCTH W3MEHEHHS (U3UYECKUX
cBOWCTB. XHMMMYECKHE CBOMCTBa (Ha NpUMEpe MeTaHa M 9TaHa): peaKkUMH 3aMelIeHUs
(ranoreHMpoBaHME), JETHAPUPOBAHUSA KaK CHOCOObI IOJY4YEHMs] Ba)KHEHIIMX COEAMHEHUH B
OpraHMYECKOM CHHTe3€. [opeHume MeTaHa Kak OJMH W3 OCHOBHBIX MCTOYHMKOB TEIUIA B
IPOMBINUIEHHOCTH M ObITy. Haxoxnenue B mnpupose MU INpuUMeHEHHE ankaHoB. [lonsTue o
nuKioankaHax. AuikeHsl. CTpoeHHME MOJEKYJbl JTWIEHA. ['OMOJIOTMYECKMH psl  aJKEHOB.
Homenknarypa. M3omepust yriaepogHOro CKelleTa M II0JOKEHMsSI KpPaTHOW CBSI3M B MOJIEKYJIE.
XUMHUECKHE CBOMCTBAa (Ha NpUMEpe OSTWIEHA): peakUud MPUCOETUHEHHUs (raJoreHHpOBaHUE,
TUAPUPOBAaHUE, THApaTalllsl, THAPOraJoOreHUpOBaHNE) KaK CHOcOo0 MOJyuyeHUs (PyHKIMOHAIbHBIX
IIPOM3BOJHBIX YIJIEBOJOPOAOB, ropeHus. [Tomumepusanus sTiIeHa Kak OCHOBHOE HAIIPABJIEHUE €TI0
uCnonb30BaHus. [lonuATHIIEH Kak KpPYNMHOTOHHAXHBIA MPOAYKT XMMHUYECKOTO IPOU3BOJICTBA.
[TpumeHneHne aTUIIEHA.

Anxaauensl U kayuyku. [Tonstue o0 ankagueHax Kak YrjaeBOJOpOAax C JABYMS JIBOMHBIMU
cBsa3aMu. Ilomumepusauus auBuHMIa (OyTagueHa-1,3) Kak crmoco0 MOMy4eHUS CHHTETHYECKOTO
Kaydyka. HarypaibHbIll M CHHTETHYECKUI KaydykH. Bynkanuzanus kaydyka. Pesuna. [Ipumenenne
Kaydyka U pe3uHbl. AnKuHbl. CTpO€HHE MOJIEKYJbl aleTHWICHA. ['OMOJIOrMUecKuid psij alKUHOB.
Homenknarypa. M3omepust yriaepogHOrO CKelleTa M IOJOKEHHS KpPaTHOW CBSI3M B MOJIEKYJIE.
XUMHUECKHE CBOMCTBa (Ha NMpHUMepe aleTHIeHa): Peakluu NPUCOEAMHEHHs (rajJoreHHpOBaHUE,
TUPUPOBaHUE, TUIpaTalus, THIPOraJIOT€HUPOBAHNE) KaK CIIOcO0 MOJIy4YeHHUs MTOJIMMEPOB U JIPYTHX
MOJIE3HBIX IPOJYKTOB. ['OpeHue aneruneHa Kak MCTOYHHMK BBICOKOTEMIIEPATYPHOI'O IUIAMEHHU MAJIs
CBapKH M pe3ku MeTauioB. [IpuMeHenue anerusieHa.

Apensl. beH30m Kak NpeAcTaBUTENb APOMATUYECKUX YIIEBOAOPOAOB. CTpOeHHE MOJEKYJIbI
Oenszosa. XMMHYECKHE CBOMCTBA: PEAKIMH 3aMelleHus (TaJoreHUpOBaHKEe) Kak CIoco0 MOIydYeHUs
XUMHUYECKHX CPEACTB 3aIlUThl PACTECHUH, NMPUCOSAWHEHHs (TMIPUPOBAHUE) KaK JJ0KA3aTelIbCTBO
HemnpeeNbHOro xapakrepa 6enzona. Peakuus ropenus. [Ipumenenne 6ensona.

Xumuss U dHepretuka. IIpupoaHbIE UCTOYHHMKHU YriaeBOAOpPOAOB. IIpUpONHBIA M NOIYTHBIN
He(TSHON Ta3bl, MX COCTaB M Hcnoib3oBaHue. CoctaB HedTH U ee mepepadoTka. HedrenpomyKTh.
OxraHoBoe uMciao OenszuHa. OxpaHa OKpyKaromed cpeabl Ipu HedTenepepaboTke U
TPaHCTIOPTUPOBKE HEPTENPOAYKTOB. AJTBTEPHATUBHbBIE HCTOUHUKH SHEPTUU.



Hemonctpauuu. ['openue stuneHa. OTHOLIEHHE STUJIEHA K PACTBOPY MEpPMaHIraHaTa Kajlusl U
O6pomHoi Boze. [lomyuenue sTuieHa peakiuei aeruaparanuy 3tTanona. Kommekmus oOpasios
HepTH U HEPTEPOTYKTOB.

JlaGopaTopnas paboralNe3 «OOHapyKeHHE HETIPEACIbHBIX COCTMHEHUH B )KUIKUX
HEPTETPOIYKTAX)
JlaGopaTopnast pab6otaNe4 «O3HakoMieHHe ¢ Koutekiuend «HedTs u mpoyKThl €€ mepepadoTKm»

Kucnopoacoaepxamme oprannyeckne coeinHeHus (7 4ac)

Crnuptel. Kiaccudukanus, HOMEHKIATypa, H30MepUs CIOUPTOB. MeTaHON M JTaHON Kak
NPEACTABUTENM TPEIETbHBIX OJHOATOMHBIX CHUPTOB. XUMHUYECKHUE CBOWCTBa (Ha MIpUMEpE
METaHoJa W JTaHOJa): B3aUMOACHCTBHE C HATpUEM KakK Croco0 YCTaHOBIEHHUS HaUYUs
TUAPOKCOTPYIIIBI, PEAKIUS C TaJOr€HOBOJOPOAAMH KakK CIoco0 TMOJIydeHHs] pacTBOpPUTENIEH,
JOeruaparanns Kak crnoco0 ModydeHusl JTuieHa. Peakuus TOpeHHs: CHUPThI KaK TOILIUBO.
[Ipumenenue metanosa u 3taHosa. Guznonornyeckoe ACMUCTBUE METAaHOJA U ATAHOJIa HA OPTraHU3M
YeJIOBEeKa. JTUJICHIJIMKOIb U IJIMUEPUH KaK MPEACTABUTENH MPEACIbHBIX MHOTOATOMHBIX CIIUPTOB.
KauecTtBenHass peakuusi Ha MHOTOATOMHBIE CHUPTBI M €€ NPUMEHEHUE JUIsl Paclo3HABaHUS
[JIMIEPUHA B COCTAaBE KOCMETUYECKHUX CpeACTB. [IpakTMueckoe NPUMEHEHUE STUJICHIVIMKONA M
TJIMIEPUHA.

@®enon. Crpoenue Monekynbl (eHona. B3aumHoe BiHsSHHE aTOMOB B MoleKyne (eHoa.
XUMHYECKUE CBOMCTBA: B3aMMOJICHCTBHUE C HATPUEM, THUJIPOKCUIOM HaTpusi, Opomom. [Ipumenenue
deHnomna.

Anpnerunpl. Merananb (dopManbaerua) W dTaHAIb (ameTaabAerdia) KakK IPEeJICTaBUTEIH
NpelelbHbIX ambAerufoB. KauecTBEeHHBIE peakIMM Ha KapOOHWIbHYIO Tpymmy (peakuus
«cepeOpsHOTO 3epKayiay, B3aummonencTBue ¢ ruapokcugoM meau (II) m ux npumeHeHue s
OoOHapyXeHHs TpelelbHbIX albJETHA0B B MPOMBIIUICHHBIX CTOYHBIX BOAAaX. TOKCHYHOCTb
anpaeruioB. [IlpuMenenue GpopmanbIernia u aneraibaeruia.

KapOoHoBBIE KHCIOTBI. YKCYyCHas KHCIOTa Kak MPEACTaBUTEIb MPEISIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJOT. XHWMHUYECKHE CBOWCTBa (Ha TPUMEPE YKCYCHOM KHCJIOTHI): PEAKIUU C
METaJUIaMH, OCHOBHBIMU OKCHJAMH, OCHOBAaHUSMHU M COJISIMM Kak MOJTBEPXKAECHUE CXOJACTBA C
HEOPTraHWYECKUMH KUCIOoTaMu. Peakius sTepudukanum Kak crocod MmoaydeHus: CIOKHBIX d(UPOB.
[Ipumenenue ykcycHoil kucnotThbl. I[lperncraBieHue o BbICIIUX KapOOHOBBIX CloKHBIE AGUPHI U
*Kupbl. CrokHbie 3QUPBl KaK MPOIYKTHl B3aUMOJEUCTBUS KapOOHOBBIX KHCJIOT CO CIHUPTaMH.
[IpumeHeHne CIOXHBIX 3()UPOB B MHUIIEBON U MapPrOMEpPHON MPOMBIIUIEHHOCTH. JKUpPBI Kak
CJIOKHBIE (UPHI TJIMIIEPUHA U BBICIINX KapOOHOBBIX KUCIOT. PacTUTENbHBIE U )KUBOTHBIC KUPBI, UX
coctaB. Pacrno3HaBaHHWE pAaCTUTENBHBIX KUPOB HAa OCHOBAaHMU MX HEMNPEIETbHOTIO XapakTepa.
[Ipumenenue xupoB. ['MIpPOIN3 UM OMBUICHHE XUPOB KaK CIOCOO MPOMBINIIEHHOTO MOJYYEeHUS
coliell BBICIIMX KapOOHOBBIX KHCIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT. Mororiue
CBOICTBa MbLIA.

VYrnesoapl. Knaccudukanus yrineBogoB. HaxoxxaeHue yrieBogoB B mpupoje. ['noko3a Kak
anpaerugocnupt. bpoxkenue riaroko3sl. Caxapo3a. ['naponus caxapossl. Kpaxman u 1eimirono3a Kak
OMOJOTHYeCKHe TMONMMEphl. XHUMHUYECKHE CBOWCTBA Kpaxmajga W IeJUTI0N03bl  (THAPOIHU3,
KaueCTBEHHAs] peakiusl ¢ WOJOM Ha KpaxMal W €€ NMpHMEHEHHUe Il OOHApyKeHHs Kpaxmala B
npoAaykTax mnuTaHus). [IpumeHenne wu Ouonormdeckas poib yrieBoaoB. [loHstue 00
HMCKYCCTBEHHBIX BOJIOKHaX Ha TMpPUMEpPEe areTaTtHoro BojokHa. JlemoncTpamuu. Komnexnus
«Kamennblii  yronpy». Kommekiuss mTpoOIyKTOB KOKCOXMMHMYECKOTO MPOM3BOACTBA. Peakuus
«cepeOpsTHOTO 3epKajia» adbJCTHIOB U TIOK03bl. OKHUCIEHHE aabJETHIOB U TIIIOKO3BI B KHCIOTHI C
nomortpio ruapokcuna meau (II). KagectBennas peakius Ha kpaxmain. Komiekius miactmace u
n3nenuii u3 HuX. Koymekius MCKyCCTBEHHBIX BOJIOKOH M M3JeUid u3 HUX. (CBOMCTBA TIIIOKO3HI. .
CaoiicTBa Kpaxmaina.

JlabopaTtopHas pabota Ne5 mo Teme "CBoCcTBa STUIIOBOTO CIUPTA”



JlabopaTtopHas paborta Ne6 «CBoiicTBa IIUIIEPHHAY

Jlaboparopuas pabota Ne7 " CoiictBa popmanbaernma”

JlaGopaTopHas paboTaNe8 «CBOMCTBA YKCYCHOM KHUCIOTHI

Jlaboparoprast pabotaNe9 «CBoMCTBA JKUPOBY

JlabopaTtopnas pabotaNel() «CpaBHEHHE CBOWCTB CTUPAIBHOTO IMOPOIIKA U PACTBOPOB MBLIaY
Jlaboparopuas padoralNell «CBoiicTBa IITFOKO3bD»

JlaGopaTopnas pabotalNel2«CBoiicTBa Kpaxmaa

[Tpaktuyeckas padora Nel«peHTUhHUKAIMS OpraHUYECKUX COSIUHEHHI»

A30Tcoep:Kale Oprannvyeckue coequHenus (8 yac)

AMuHBI. MeTHIIaMUH KakK TMPEICTAaBUTENh alu(aTHIecKuX AaMHHOB M aHHWIWH — Kak
apomatnuecknx. OCHOBHOCTh AMMHOB B CPAaBHEHHUH C OCHOBHBIMHU CBOMCTBAMM aMMHUaKa. AHWINH U
€ro CBOICTBa (B3aMMOACHUCTBUE C COJSIHON KHCIOTOW M OpomMHO#M Bojo#). [Tonydenne anunuHa mo
peakuuu 3unnHa H.H. [Ipumenenre anuimnna.

AmuHOKHCIOTEI U Oenku. CocTaB M HOMEHKJIATypa. AMHUHOKHCIOTHI Kak aM@oTepHbIe
opranuueckue coenunenus. [lentunnas cBsa3b. buongornueckoe 3HaueHue o-aMuHOKUCIOT. O0nactu
NpUMEHEHHS aMUHOKUCIOT. benmkn kak mpupoxansie 6mononumepsl. CocTaB U CTpoeHHE OEIKOB.
XUMHYECKUEe CBOMCTBA OCJKOB: THAPONU3, NeHaTypauus. OOHapykeHue OENKOB MpH MOMOIIH
KaueCTBEHHBIX (LIBETHBIX) peakuuid. [IpeBpaienuss OenkoB nuiy B opraHusme. buonmoruueckue
byHKIIUN OEIKOB.

HyknennoBbie kuciotel. HykiIeMHOBBIE KHUCIOTHI Kak MOJUHYKICOTHABL. CTpoeHue
nykieoruna. PHK u JIHK B cpaBHenuu. Ux ponp B XpaHEHMM U Iepefadye HacleICTBEHHOU
uH(pOopMaLIUH.

Wnentudukanuss OpraHUYecKUX COCAMHEHUH. ['eHeTHdeckas CBsI3b MEXKIy KiaccaMu
OPraHUYECKUX COCTMHEHUM. THUITbI XUMUYECKUX PEAKLINI B OPraHUYECKOW XUMHH.

Pemenwne 3amau mo opranndeckoil XxuMuu. Pemenue 3aad Ha BBIBOJ (POPMYIIBI OPraHUYECKUX
BEIIECTB 10 MPOAYKTaM CTOPAHUS U MACCOBBIM JIOJISIM 3JIEMEHTOB.

HemoncTpanuu. PactBopenue u ocaxxnenue 0eikoB. [{BeTHbie peakuuu 6enkoB. ['opeHue
IITUYBETO IIepa U MepCcTIHON HUTKA. Moaens monekyisl JITHK.

JlaboparopHas pab6otalNel3 «CBoiicTBa OENKOBY»

Xumus 4 Ku3Hb (7 4ac)

[TnactMaccel ¥ BosiokHa. [lonmuMepu3ainuss W TMONMKOHJEHCAIMS KaK CHOCOOBI TONyYeHUs
CUHTETUYECKHUX BBICOKOMOJIEKYJISIPHBIX COCTMHECHU. [Tomyuenue HCKYCCTBEHHBIX
BBICOKOMOJIEKYJISIPHBIX ~ COCIMHEHUH XHMHUYECKOH Moaudukanued MpUPOIHBIX TMOJIHMMEPOB.
CtpoeHue mNOJMMEpOB: JHUHEIHOE, NPOCTpaHCTBEHHOE, ceTyatoe. [loHsATHE O TMUIacTMaccax.
TepmoruacTuyHble U TEPMOPEAKTUBHBIE NMOAUMEPBI. OTAENbHbIE NPEICTABUTENN CUHTETUYECKUX U
MCKYCCTBEHHBIX TMOJMMEPOB: (eHomdopMabIeTUIHBIE CMOJBI, TMOJUBUHUIXJIOPUA, Te(IIoH,
LEJUTYOU/I.

[TonsiTHe 0 XMMHUUYECKHX BOJIOKHAX. HaTypanbHble, CHHTETUYECKHE U NCKYCCTBEHHBIC BOJIOKHA.
Knaccudukanus u oTaeNbHbIE NMPEACTABUTEIN XUMHUYECKHX BOJIOKOH: alleTaTHOe (TpHalleTaTHBIN
TIEJIK).

Xumus u 310poBke. JlekapcTBa, hepMeHTHI, BATAMHUHBI, TOPMOHBL. [IpobieMsbl, CBSI3aHHBIE C
MIPUMEHEHNEM JIEKAPCTBEHHBIX MpenapaToB. BpeaHbie MPUBBIYKU U (aKTOPBI, pa3pylIalone
310pOBbe (KypeHue, ynoTpebieHue ankorois, HapkoManus). PartmonansHoe nutanue. [lumiessie
no6aBkr. OCHOBBI IMIIEBOIT XUMUH.

Jlaboparopuas pabota Ne 14 «3HakOMCTBO ¢ 00pa3iamMu MIacTMacce, BOJIOKOH M KAyIyKOB)»
[TpakTuueckas padota No2 «Pacro3zHaBaHue MIacTMacc U BOJIOKOH»



Kypc obmeli xumum um3ydaercss B 11 kiacce W HampaBJIeH Ha WHTETPAlUIO 3HAHHM
yyaluuxcsd 10 HEOPraHM4YeCKOW M OpraHMYecKOM XMMHMM Ha CaMOM BBICOKOM YpOBHE
o0mieoOpa3oBaresibHOM 1IKONBL. Benymias uiaes Kypca — LEJOCTHOCTh HEOPraHMYECKOW u
OpraHWYECKOM XMMHUU Ha OCHOBE OOIIHOCTH WX MOHSTHI, 3aKOHOB U TEOPHi, a TaKXKe €IUHBIX
HOJXO0/0B K Kiaccu(UKalMM OPraHUYEeCKUX M HEOPraHUYECKUX BEIIECTB U 3aKOHOMEPHOCTSIM
NPOTEKaHUs XMMHUYECKMX peakiuil. Takoe mocTpoeHne Kypca oOImIed XHMHU TO3BOJISET
IIOJIBECTU yYalIuXcs K IOHUMAaHUIO0 MaTEPUAIIbHOCTH U II03HABAEMOCTH €IMHOTO MUPA BEILECTB,
NPUYHH €r0 KPacOYHOT0 MHOT000pa3us, BCEOOIIEH CBS3H SBICHHM.

Bce 310 maer ywammMmcs BO3MOXHOCTb HE TOJIBKO JIydllle YCBOMTb COOCTBEHHO
XUMHUUYECKOE COJEpKaHHE, HO M IOHATh POJb U MECTO XMMHUHM B CHUCTEME HayK O IPHUPOJE.
CrpykTypa Kypca M03BOJISET B ITOJIHOW Mepe UCIOIb30BaTh B 0OYUYEHUH JOIMUYECKHE ONepaluu
MBILICHHS: aHAJIW3 U CHHTE3, CPAaBHEHHE U aHAJIOTHIO, CHCTEMATHU3aLHUI0 U 00001IeHHE.

3HAUUTENBHOE MECTO B COJEPIKAHNUU Kypca OTBOAMTCS XUMHUYECKOMY dKCIIepuMeHTy. OH
JIaeT BO3MOXXHOCTH (POPMHUPOBATH Y yUYAIIUXCS CHEIHATbHBIE PEIMETHBIE YMEHHS ITpH padoTe ¢
XUMHYECKMMH BEILECTBAMH, BBINOJHEHUM IIPOCTBIX XHMHUYECKUX OIBITOB, a TaKXe Y4YUTh
IIKOJIbHUKOB 0O€3011aCHOMY M 3KOJOIMYECKH IPAMOTHOMY OOpAIllEHUIO C BEIIECTBAMU B OBITY U
Ha IPOU3BOJCTBE.

JlaHHasi mporpamMma IpenycMaTpuBaeT (OPMHUPOBAHUE Y YYaUIMXCS OO0mIeydeOHBIX
YMEHUH U HaBBIKOB, YHUBEPCAJIbHBIX CIIOCOOOB AEATENBHOCTH M KIIIOYEBBIX KommeTeHIui. B
9TOM HANpaBICHUU MPUOPUTETAMH IJIsi Yy4eOHOTO MpeaMeTa «XUMHS» B CTapIieil IIKoJe Ha
6a30BOM ypOBHE SBJISIIOTCS: YMEHUE CaMOCTOSATEIIBHO U MOTHBUPOBAHHO OPraHU30BbIBATH CBOIO
MIO3HABATEJIbHYIO ACSTEIbHOCTh (OT MOCTAHOBKM LIETH /0 IOJYyYEHHUS M OLEHKHU pe3yJibTaTa);
OIpe/ieIeHue CYLUIHOCTHBIX ~XapaKTepUCTUK M3y4aeMoro oOOBEKTa; YMEHHE pa3BEPHYTO
000OCHOBBIBaTh CYXJIEHHUA, JaBaTh OMNPEIENICHUS, NMPUBOAUTH JOKA3aTEJIbCTBA; OLIEHUBAHUE U
KOPPEKTHPOBKA CBOETrO IOBEACHMS B OKPYKAIOLIEH Cpele; BBIIOJHEHUE B IPAKTHYECKOH
JESATEIbHOCTH U B IIOBCEJHEBHOM JKM3HM HKOJIOIMUECKUX TpeOOBaHUI; HCIIOJIb30BaHUE
MYJIbTUMEAUMHBIX PECYpCcOB M KOMIIBIOTEPHBIX TEXHOJIOTHI Juisi 00paboTKM, Mepenayu,
cUcTeMaTtuzalMu HH(opmanuu, co3gaHue 0a3 JaHHBIX, [PE3EHTAllMd  Pe3yJbTaTOB
MO3HABATEJILHON U IPAKTUYECKON JESTEIBHOCTH.

B ocHOBy mporpaMMbl TOJIOKE€H NpPHUHLMII pa3BuBaromiero odydenus. [Iporpamma
ONMpAETCs Ha MaTepual, HU3ydeHHbld B 8-9 Kkiaccax, MOITOMY HEKOTOpbIE TEMBI Kypca
paccMaTpuBalOTCA MOBTOPHO, HO YK€ Ha Oojiee BBICOKOM TEOPETUYECKOM YypoBHE. Takoit
HOJXO/ TO3BOJISIET YIAyONaTh M pa3BUBAaTh IOHSATHE O BEIIECTBE M XMMHUYECKOM Ipolecce,
3aKperyIsiTh TMPOWJEHHBIH MaTepuaJl B AaKTHUBHOM MaMSTH Y4YalllUXCs, a TaKKe COXPaHATh
IPEEMCTBEHHOCTh B Mpoliecce 00ydeHusl.

Benymas pone B pacKkpbITHM COJEpKaHMS Kypca XMUMuM 11 Kilacca npHHAIJIEKUT
JIEKTPOHHOM TEOPHM, NEPUOJUYECKOMY 3aKOHY M CHCTEME XHMHMUYECKHX D3JIEMEHTOB Kak
HauOoJsee 00IMM HayYHbIM OCHOBAM XUMHUH.

B naHHOM Kypce cHCTeMaTHU3HMPYIOTCs, 0000LIatoTCs U YIIIyONSIOTCS 3HAHMS O paHee
M3YYEHHBIX TEOPUAX U 3aKOHAX XUMUYECKOW HAayKH, XUMUYECKHUX Ipoleccax U MPOU3BOCTBAX.

[Iporpamma o0ecrieuyrBaeT CO3HATENBHOE  YCBOGHHME  yYalUMHMCA  BaXKHEHIIMX
XUMHYECKHX 3aKOHOB, TEOPHM M MOHATHH; (OpMUPYET NpPEICTaBICHHE O POJIM XUMHUHU B
pPa3sBUTHM pa3HOOOpa3HBIX OTpaciell MPOM3BOJCTBA; 3HAKOMHUT C BELIECTBAMH, OKPYKAOIIUMHU
yenoBeka. [Ipy 3TOM OCHOBHOE BHHUMaHUE YJIEJSETCS CYIIHOCTH XMMHUYECKUX peakuuid u
METO/IaM UX OCYILECTBIICHHS, a TAKXKE CIIOCO0aM 3aIUThI OKPYKAIOLIEH CpeIbl.

B nmemom kypc mo3BoJisieT pa3BUTh NMPEACTABICHUS YYallMXCs O MO3HABAEMOCTH MUDA,
€IMHCTBE >KMBOM W HEXHBON NpUPOABI, CHOPMHPOBATH 3HAHUSA O BAXKHEUIIMX aCHEKTax
COBPEMEHHOM eCTEeCTBEHHOHAYyYHOW KapTHHBI MUpa, YMEHUs, BOCTpeOOBaHHbIE B TOBCEIHEBHOM
JKU3HH W TI03BOJISIIOIIME OPHUEHTHUPOBATHCA B OKPY)KAIOIIEM MHPE, BOCIUTATh YEJIOBEKA,
OCO3HAIOILIET0 ce0sl YaCThIO IPUPOIBI.



JlanHas mporpamma IpexycMaTpuBaeT (OpMHUpOBaHHE y YdYalIMXCS OOmeydeOHbIX
YMEHUH M HaBBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB AEATEIBHOCTH M OOIIMX KOMIETeHIMH. B 3Tom
HAMpaBJICHUU MPHOPUTETAMU JJIsi Y4eOHOTO MpeaAMeTa XUMHs B CTapllell IKosie Ha 6a30BOM
YPOBHE SIBJISIFOTCS:

-YMeHHe CaMOCTOATEIbHO U MOTHBHPOBAHHO OPraHM30BBIBATH CBOIO TO3HABATEIHHYIO
NeSITEeNbHOCTD;

- Hcnonb3oBaHue  3JIEMEHTOB  MPUYUHHO-CICICTBEHHOIO U CTPYKTYpHO-
(GYHKLIMOHAJIBHOIO aHAJIN3a;

- YMeHHe pa3BepHYTO OOOCHOBBIBATh CYKICHHSA, IaBaTh OIpPENEJICHUs, MPUBOIUTH
JI0Ka3aTeIbCTBA;

- OuleHuBaHNE W KOPPEKTUPOBKA CBOETO MOBEACHUS B OKPY)KAIOLIEH Ccpefie, BHIIOTHEHUE
B IIPAKTUYECKOH 1eATEITbHOCTH U B IIOBCEHEBHOM XKU3HH HKOJIOTUUECKUX TPEOOBaHUM;

- Hcnonp3oBaHWe MYJIBTUMEIUNHHBIX PECYpCOB M KOMIBIOTEPHBIX TEXHOJOTHHA IS
00paboTKH, mepenayy, cucTeMaTh3aluud MH(pOpMauK, co3iaHus 0a3bl JaHHbBIX, MPE3EHTALUU
pPEe3yJIbTaTOB NO3HABATEIBbHON U MPAKTUYECKON AESATEIbHOCTH.

[TpuopuTeTaMu Ass MIKOJBHOTO Kypca XMMHHM Ha 3Tare cpelHero oouero oopazoBaHus
seisiercs [lo3HaBaTeIbHAasI 1eSITeJIbHOCTD

-MCII0JIb30BaHME JJIS IO3HAHUS OKPY)KAIOLIEr0 MUPA PA3JIMYHbIX €CTECTBEHHO-HAYYHBIX
METO/IOB: HAOIIOICHUS, U3MEPEHHUS, IKCIIEPUMEHTA,MOICTTHPOBAHNUS;

-opMupoBaHue yMEHUH pazanyaTh (PAKThI, TUIIOTE3bl, IPUUUHBI, CIEICTBUS,
JI0Ka3aTeIbCTBa, 3aKOHBI, TEOPHH;

-OBJIaJICHHUE a/IEKBATHBIMU CIIOCO0AMM PELICHUS TEOPETUUECKUX U IKCIIEPUMEHTAIBHBIX
3a/1ay;

-IPUOOPETEHHE OIbITA BBIJBI)KEHUS TUIIOTE3 AJIs1 O0bICHEHHSI U3BECTHBIX (DAKTOB M IS
HKCIIEPUMEHTAIBHON MPOBEPKH BBIIBUTAEMBIX TUIIOTES.

®opMbl OpraHu3anuu 00y4eHusi: UHAUBUAyallbHAas, IapHas, TPYyIIOBas, MHTEPAKTUBHAs

Metoabl 00y4eHus:

-Ilo uCTOYHMKY 3HAHMI: CIOBECHBIE, HATJIAIHbIE, TPAKTHYECKHE;

-Ilo ypoBHIO TO3HABATENbHOM AKTUBHOCTH: NPOOJIEMHBIH, YacCTUYHO-TIOMCKOBBIH,
00BSACHUTEIBHO-UIITIOCTPATUBHBII;

-Ilo npuHLIMIY pacuJ€HEHUS WIM COCOUHEHMS 3HAHWW: aHAIUTHYECKUN, CUHTETUYECKUI,
CpaBHUTEJBHBIN, 0000IIAIOMINN, KITacCU(DUKAITMOHHBIH.
Texnomornu 00y4eHHMs. MOJIYJIBHO-KOMIIETEHTHOCTHBIM IOAXOJA, HPOEKTHBIM IOAXOM,
JNYHOCTHO-OPUEHTUPOBAHHBIM.

Conep:xanue yueOHOM THCHUNITTHHBI
11 kaace

Crtpoenue BemecTBa (12 yacos)

ATtoM. DBOITIOIHS TIPEICTABICHAHN O CTPOCHHUH aToMa. DJIEKTPOHHOE 00JIaKO U OpOUTATIb.
KBaHTOBBIC YKCIa. DIEKTPOHHOE CTPOCHHE aTOMOB MANbIX M OOJBIIMX MEPHOJOB. s-, p-, d , f-
SJICKTPOHHBIC ceMelcTBa XUMHUYECKUX DJIEMEHTOB. BajleHTHRIE BO3MOKHOCTH aTOMA.

OTKpBITHE TEPHOANYECKOrO 3aKoHA. IIepHOJUYECKUil 3aKOH M CTpOeHHEe atoma. Tpu
(GOPMYIHPOBKH TIEPHOAMIECKOTO 3aKOHA.

[MpuunHBl ~ W3MEHEHHS  CBOWCTB ~ XUMHYECKHX  DJIEMEHTOB:  METAUIMYECKHUX,
HEMCTANIMYCCKUX, paanuyCa aroMa, SHECPruu HMOHHU3ALIWH, SHEPIruMh CpoACTBA K IJJICKTPOHY B
npejienax 0JHOr0 MePUo/a, OHOM MOATPYIIITHIL.

HMonnas xumMuyeckas cBI3b ¥ HOHHEIE KPUCTATININYCCKNEC PCIICTKU.

KoBanieHTHass XUMHUYECKast CBSI3b U €€ KIacCH(PHKAIUA: 10 MEXaHU3My 00pa30BaHUsI, TI0
SIIEKTPOOTPHIATENBHOCTH, TI0  CHOCOO0Y TEpEeKphIBaHUS  OpOWTajel, IO  KpPATHOCTH.
Kpucrammdeckue penieTki: aTOMHBIE B MOJIEKYIISIPHBIE.

10



Mertannndeckast CBsI3b U METAJUIMUECKAsE KPUCTAJIIIMYECKAs! peIIeTKa.

BonoponHas cBs3b BHYTPUMOJICKYJIIPHAS. U MEKMOJIEKYJISIPHAS.

[lonatue o pgucnepcHbIX cucreMax. JlucmepcuoHHas cpena u jaucnepcHast ¢asa.
3HayeHUue AMCIEPCHBIX CHCTEM B XKHU3HM uenoBeka. CrocoObl BBIPAKEHMsI KOHLEHTpalUu
pPacTBOPOB: MaccoBasl J10J1s PAaCTBOPEHHOI'O BELIECTBA, MOJISPHAs KOHLEeHTpauusd. Komtonausie
pacTBOpBI. 30JIH, TEIIN.

[Tonmumepsl. OcHoBuble nousTuss BMC: moHoMep, moiaummep, MakpOMOJIEKYJa, CTPYKTYpHOE
3BEHO, cTeneHb mnonuMmepusanuu. CrocoObl IMOJIydyeHHs] MOJIMMEPOB: IOJUMEpU3alus U
nojaukoHjeHcanus. CTpoeHHE TOJMMEpPOB: TreoMeTpudeckas (Gopma  MaKpOMOJIEKYI,
KPUCTANIMYHOCTb U aMOP(HOCTh, CTEPEOPETYISAPHOCTb.

JAeMoHcTpanuu. Mojenu KpUCTAUIMYECKUX PELIETOK BELIECTB C PA3JIMYHBIM TUIIOM CBS3H.
Mogenu Moisiekyn pa3iauyHOW reoMeTpudeckod KoH¢urypanuu. Kosulekuumu mnimactmace M
BOJIOKOH. Moaenu mosnekyn 6enkos u JJHK.

IIpakTnyeckas padora.

Pemenne pacdeTHsIx 3a1a4
JlaGopaTopHble ONBITHI:

OnucaHue CBONCTB HEKOTOPHIX BELLIECTB HA OCHOBE TUIIA KPUCTAJUIMYECKON PEIIETKU

O3HaKOMJICHHE € KOJUIEKLIUEN TIOJUMEPOB: IIACTMACC U BOJIOKOH U M3JEJINN U3 HUX

[Tonyuenue, cobupanue U pacrio3HaBaHUE ra30B

XKecTkocTh BOABI. YCTpaHEHHE KECTKOCTH BOAbl. (O3HAKOMIIEHHME C MHUHEPAJIbHBIMU
BOJaMU

O3HaKOMJIEHHE € AUCIIEPCHBIM CUCTEMAMMU

Xumnueckue peakuuu (13uacon)

Ilonatue o xumuyeckod peakuuu. Kiaccudukaums xumuueckux peakuuil: bes
M3MEHEHHUsl COCTaBa BeEIleCTBA (UIOTPONM3ALMs M H30MEpU3alus), ¢ U3MEHEHMEM COCTaBa
BEIleCTBa (110 YMCIIy M XapaKTepy pearupyromux U oOpa3yrolucs BELECTB, [0 U3MEHEHUIO
CTETICHU OKHUCIICHHS, TO TEIUIOBOMY OJ(QEKTy, IO HaNpaBICHUIO, IO HCIOIb30BAHUIO
KaTtajiuzaropa, 1o ase).

[lonssTe O cKOpOCTM XHMMHUYECKOW peakuuu. DakToppl, BIMAIOIIKAE HA CKOPOCTH
XUMHYECKOM pEeaklIMH: NpPHUpOJa pearupyrollux BEIIECTB, TeMIlepaTypa, KOHLEHTpauus,
KaTaJIu3aTophl, MOBEPXHOCTh CONPHUKOCHOBEHUS PEArUPYIOUIMX YacTHI]. 3aKOH JEHCTBYIOLIUX
Mmacc. Kunernueckoe ypaBHEHHE.

[Tonsatn o xumuueckom paBHoBecuu. [Ipuanmn Jle [larense. DakTOphl, BAUAIOMINAE Ha
CMELICHUE XMMUYECKOTO PABHOBECUS: KOHIICHTPALIKs, JaBIIEHUE, TEMIIEpaTypa.

Crenenp okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiui. OTOpHbIE MOHATUS
teopun OBP. Metoasl cocraBienus: ypaBHeHuii OBP: meton snekTpoHHOro GajiaHca U METOJ
MTOJTypEaKIIAM.

DNEeKTPOIN3 pacIuIaBoB COJIEH. DJIEKTPOJIN3 pacTBOpoB coiiel. [IpaBuia Ha kaTone U Ha
aHoJie, ITPY IIPOBENCHNUH JJIEKTPOJIN3a pacTBopa. IIpakTndyeckoe 3HaueHUE MIEKTPOIN3A.

ONEKTPOIUTHl M HEDJIEKTPOIMTHI. JIEKTPOJUTHYECKas Juccounanusa. KaTuonsl u
aHHOHBI. KMCOTBI, conu U menodyn Kak 3ekTponauTel. Crenens D/, KoHcTanTa gucconuamnmm.
Peakuuu nonsoro oomena. CBOHCTBa pacTBOPOB 3JIEKTPOIUTOB.

Juccoumanuss Boxel. Bomoponneii mnokaszarens pH. Cpeasl BOIHBIX pacTBOPOB
3NIeKTpouTOB. Biustaue pH Ha xuMuyeckre u OMOIOrHYeCcKUe MPOLECCHI.

luaponu3 conmelt W OpraHMYECKUX BEIMIECTB (TaJOTEHATKAHOB, CIOXKHBIX A(UPOB,
yrieBoaoB, 0enko, AT®). [IpakTuyeckoe mpuMeHEHUE THAPOIIH3a.

JlabopaTopHbIe ONbITHI

HcnbiTanne pacTBOPOB KHUCIIOT, OCHOBAHHM, COJIEW MHIUKATOPAMHU
PasnuuHble citydan rupoiusa cojiei.

I'maponus XJIOpUIOB M alleTaTOB IIEIIOYHBIX METAIOB

Peaknus 3amerenns Meau JKele30M B pacTBOPE MEIHOIO KyIopoca.
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ITonyyenue xuciopoja pas3IoKEHUEM IMEPOKCHUIA BOAOPOJAa C IIOMOIIBIO OKCHAA
maprasmna (IV).
[Tonyuyenue Bogopona

BemecTBa u ux cBoiicTBa (8 yacon)

[Ipocteie u cnoxHble BeniecTBa. Kinaccudukanus ciIoxKHbIX BEIIECTB.

Oxcuapl 1 UX KiacCUpUKaIs.

I'unpokcunbl (OCHOBAaHHUSA, KUCIOPOICOAEPIKALIUE KUCIOThI, aM(OTEPHBIE THAPOKCHUJIBI).
Kucnotel, ux xmaccupukanus. OcHOBaHMS, WX KiIacCU(UKALMS, COIU CPEIAHHE, KHUCIbBIC,
OCHOBHBIE.

Krnaccudukanus opraHHueCKuX BEIIECTB.

YraeBogopoibl. 'oMOI0OTHYECKU psij.

[Tpou3BoIHBIE YTIIEBOAOPOIOB: TAIOTCHATKAHBI, CITUPTHI, (PECHOIBI,AIbICTH/IBI U KETOHBI,
KapOOHOBBIE KHUCJIOTBI, MPOCThIE M CJIOXHBIE A(GUPB, HUTPOCOCAWHEHUS, aMUHBI U
MMUHOKHCIIOTHI.

Meramnsl. [lonoxenue B [ICXD u cTpoeHne ux aToMOB.

[IpocTeie BemecTBa — MeETAUIBI: METAJUIMYECKAs KPHUCTAUIMYECKAs pelerka Hu
MeTalindeckass cBsi3b  Amorponus. OOmme ¢dusuueckue cBoiictBa MeraymuioB. OOmue
XMMHYECKHE CBOMCTBA METAJJIIOB: B3aUMOJICHCTBUE C HEMETAJJIAMH, BOJIOW, paCTBOPAMU KHUCJIOT,
COJIEH, OPraHNYECKUMHU BEIIECTBAMU. 3HAYEHUE METAJUIOB B IPUPOE U )KU3HU OPraHU3MOB.

CoelMHEeHUS METaJUIOB: OCHOBHBIC U aM(DOTEpHBIE OKCUIBI U TUAPOKCUIBI. 3aBUCHMOCTh
MX CBOICTB OT CTEIIEHU OKUCIIEHUS METAJUIOB.

Kopposust metainoB. Buabl koppo3uun: xumuueckass U sJeKTpoxumudeckas. CrocoObl
3alUTHI OT KOPPO3HH.

Mertaiutel B ipupoze. Meramunyprusi: mupo-, TUAPO- U AIEKTPOMETAILTYPrHUsl.

Hemeramnsl. Ilonoxenune B IICXD, crpoeHue ux aroMoB. J|BOWCTBEHHOE MOJIOKEHUE
Bozopoza B [ICXD.

Hemeranibl — mpocThie BEIIECTBA, UX aTOMHOE M MOJIEKYJISIPHOE CTPOEHUE. AJIOTPOHSL.
XHWMHUYECKUE CBOMCTBA HEMETAJIOB: B3aUMOJCHCTBHE ¢ METAJUIaMH, BOJAOPOJIOM, KHCIOPOIOM,
CJIOKHBIMHU BEIIECTBAaMU-OKUCTUTENSIMU. Bonopoaneie coenuHeHus: HeMeTamioB. OKCHBL:
HecoJieo0pa3yrolre U KucinoTHele. Kuciaopoaconepskamiye KUCIOThl.

Knaccudukanus opraHMuecKUX U HEOPTaHWYECKUX KHUCIOT. OOIIHMe CBOHCTBA KHCIOT:
B3aUMOJICCTBUE C METAJNIaMHU, OCHOBHBIMHU U aM()OTEPHBIMHU OKCHJIAMH, OCHOBAHUSIMH, COJISIMU,
o0pa3oBaHME CIOKHBIX A(PUPOB.

OcHoBaHus opraHudeckue u Heopranudeckue. Kimaccudukamms 1 XuMUIeCKHe CBONCTBA
1IeJI049eil 1 HepacTBOPUMBIX OCHOBaHUM. CBOMCTBA AMHHOB.

AMpoTepHble OpraHmdyeckue M HEOpraHudeckue coeAuHeHus. B3aumopneicTBue ux ¢
KUCIIOTaMU U 1enodyaMu. AMGOTEpHOCTh aMUHOKHUCIIOT: B3aMMOJCHCTBHE C KHCIOTaMH, CO
IEI0YAMH, CHUPTAMH, IPYT C IPYTOM.

[loHnsiTHE O TreHEeTHYeCKOW CBSI3M M TEHETUYECKUX pAgaX B HEOPraHUYECKOW U
OPraHN4YeCcKOr XUMHUHU. ENMHCTBO MHpa BEIIECTB.

JdemoHcTpauuu. B3auMoaencTBUEe KOHUEHTPUPOBAHHOW CEPHOM KHCIOTBI C MEIBIO.
PacTBopenne ammuaka B Boje (aMMHauyHbIi (oHTaH). B3aumonelicTBue KOHIEHTPUPOBAHHOM
a30THOM KHCJIOTHI C MEABI0. B3anuMmoiericTBre METAIIOB ¢ BOAOW. ['OpeHrne Maraust Ha BO3yXe U
noJ; Bogoil. OKkpalnBaHue MIAMEHU COJISIMU IIETOYHBIX U IIETOYHO3EMEIbHBIX METAJIOB.

Jemoncrpanun. OOpasibl MOWIIUX U YHCTAMUX cpeAacTB. OOpa3ibl OpraHuYecKuX
pactBopuTeneit. O0pa3ibl OBITOBBIX adpo3osieid. OOpa3iibl MUHEPAIbHBIX yI00pEHHI.

JlabGopaTropHbie ONBITHI

O3HakoMIJIEHUE C KOJIJIEKIIMEeN MEeTallJIOB

O3HakOMJIEHHE C KOJUIEKIINEeNH HEMETAJIOB

O3HakoMJIEHHE C KOJJIEKIIMEH KUCI0T. XMMUUECKHE CBOMCTBA KUCTIOT
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O3HaKOMIIEHHE ¢ KOJUIEKIIMEN OCHOBaHUI
O3HakoMJIEHUE C KOJUIEKIIUEH MHUHEPAIIOB, COJIEPHKAITUX COJIH
Pacno3naBanue BemecTs

TpeGoBanus K yPOBHIO MOJATOTOBKH O0y4YalOIIMXCS HA CTYNEHU CPedHEro o0uero
oOpa3oBaHus

IIpeomemno-unghopmayuonnasn cocmasnaouas 0o6pa308aHHOCHU:

3HaTh

- BOKHEWIIIMEe XMMUYECKUE MOHSTHS: BEIIECTBO, XUMHUUECKUH 3JIEMEHT, aTOM, MOJIEKYya,
OTHOCHUTEJIbHBIE aTOMHAasi W MOJIEKYJISIpHAsh MacChl, MOH, aJUIOTPOIHMS, U30TOIbI, XMMHUYECKas
CBSI3b, DJIEKTPOOTPULIATEIBHOCTh, BaJEHTHOCTh, CTENEHb OKHCIICHHS, MOJIb, MOJIIpHAas Macca,
MOJIIDHBIA 00bEM, BelIeCTBa MOJEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOEHUs, PacTBOPSI,
ANIEKTPOJIUT W HEIJICKTPOJUT,  DJICKTPOJUTHYECKAss  JUCCOIMALUS,  OKHUCIHUTENIb U
BOCCTAHOBUTENIb, OKHCJICHHE M BOCCTAaHOBJIEHHE, TEIIOBOH J(P(dEKT peakuuu, CKOPOCTb
XMMHUYECKOM  peaklMH, KaTaliu3, XHUMHYECKOE paBHOBECHE,  YIJICPOAHBIM  CKEJIET,
GbyHKIIMOHAIbHAS TPYIINA, U30MEPUSs, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XUMHHU: COXPAHEHHS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
MEPUOIUYECKHI 3aKOH;

- OCHOBHBIC TEOPHUU XHUMHUH: XUMHUYECKON CBSI3U, SJEKTPOJIMTHUUECKOW IMCCOIUALINH,
CTPOEHHUSI OPIrAaHUYECKUX COCAUHEHU;

- BaXKHEWIIIME BEIECTBA U MaTEPHAJIbl: OCHOBHBIE METAJIBI U CIUJIaBbI; CEpHAasi, COJISAHAs,
a30THasl W YKCYCHAas KUCIOTBI; LIENIOYM, aMMHUAaK, MUHEpalbHbIe YIOOpEHUs, METaH, JTHIIEH,
aleTusIeH, OCH30JI, 3TAHOJ, >KHPBI, MbLIA, TJIIOKO3a, caxapos3a, KpaxMmaj, KJeTdaTka, OeyKu,
MCKYCCTBEHHbBIE U CHHTETUYECKUE BOJIOKHA, Kay4yKH, I1JIACTMACCHI;

Leamenbnocmuo-KOMMYHUKAMUBHAS COCMABIAIOWASL 0OPA308AHHOCHIU:

YMETh:

- Ha3bIBaTh M3YUYEHHBIC BEIIECTBA 110 MEKIYHAPOIHON HOMEHKIIATYPE;

- ONpeNeNsATh: BAJIEHTHOCTb M CTENEHb OKHUCICHUS XUMUYECKHX 3JIEMEHTOB, THII
XUMHUYECKOW CBSI3M B COCIMHEHMSX, 3apsi]l HMOHA, XapakTep cpeabl B BOJHBIX PacTBOpPax
HEOPTraHWYECKUX COEIMHEHHM, OKHCIHUTENIb W BOCCTAHOBUTENb, NMPUHAJIEKHOCTh BEIIECTB K
Pa3IMYHBIM KJIacCaM OPTaHUYECKUX COCTMHECHHM;

- XapaKTepU30BaTh: AJIEMEHTBl MaJbIX MEPUOAOB MO UX IMOJOKEHHUIO B MEPUOJANUYECKON
cucreme JI.W. MenneneeBa; oOmue XMMHAYECKHE CBOMCTBA METAJJIOB, HEMETANIOB, OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX U OPraHUYECKUX COEAMHEHUM; CTPOCHHE M XMMHYECKHE CBOMCTBA
M3YYEHHBIX OPTaHUYECKUX COCTMHECHHUI;

- OOBSCHATH: 3aBHCHMOCTH CBOICTB BEIIECTB OT HMX COCTaBa M CTPOCHUS; MPHUPOAY
XUMUYECKOW CBSI3M  (MOHHOM, KOBaJE€HTHOM, METa/NIMYeCKOW), 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON PEeaKIMH U TOJI0KEHUS XMMUUECKOTO PaBHOBECHS OT PA3IMYHBIX (PaKTOPOB:

- BBINOJHATh XMMHYECKHH  OKCIEPUMEHT TI0  PACIO3HABAHUIO  BaXKHEHIINX
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB;

- MPOBOJUTH CAMOCTOSITEIIbHBIA TIOMCK XHMHUYECKOW WH(OOpPMAIMU C HCIOJIH30BAHUEM
pa3IMYHBIX MCTOYHUKOB (HAyYHO-TIONMYJSPHBIX W3JaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HTepHETA); UCMOJIB30BATh KOMITHIOTEPHBIC TEXHOJIOTHH /Ui 00pabOTKH W Tiepeaadn
XUMHUYECKON MHPOPMAITUH U €€ TIPEJICTABICHUS B Pa3INYHbIX (hopMax;

L{ennocmmuo-opueHmayuoHHas cocmaeaawas 00paz06aHHOCIU.:

- UCHOJb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUS B MPAKTUYECKOH NEATEIbHOCTH U
[IOBCEHEBHOM KU3HU IS

- OOBsCHEHUS XHUMUYECKMX SBJICHHM, NPOUCXOASAIIMX B MpHpone, ObITY U Ha
IIPOU3BOJICTBE;

- ONpeIerIeHUs] BO3MOXKHOCTH NPOTEKAHMS XUMHUYECKUX IPEBPAIICHUN B PA3ITUYHBIX
YCIIOBHSIX U OLEHKH UX IIOCIJIEICTBUM;
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- 9KOJIOTHYECKH IPaMOTHOTO TTOBE/ICHUS B OKPYKAIOIICH cpelie;

- OLICHKM BIUSHHSI XHMHYECKOTO 3arps3HEHUS OKPY)KAIOUIeH Cpeabl Ha OpraHu3M
YCJIOBCKA U APYTHUC KUBBIC OPraHU3MBEI;

- Oe3omacHOro oOpameHusi ¢ TOPIOYMMH M TOKCHYHBIMU BEUICCTBAMH, J1a0OpaTOPHBIM
000pyI0BaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 3a/IaHHOW KOHIICHTPAIMH B OBITY M Ha TIPOU3BO/ICTBE;

- KPUTHYECKOW OIEHKU JTOCTOBEPHOCTH XUMHUYECKOW HH(OPMAINH, MOCTYMAIEH H3
pa3HBIX HCTOYHHUKOB.

DopMbl, IEPHOAUYHOCTD U MOPSAOK TEKYIIEro KOHTPOJIsSI YCIIEBAEMOCTH H
NPOMEKYTOYHOM aTTecTALMH.

JUIs KOHTpOJIL YPOBHS IOCTH)KEHUM YYaIIMXCS MCIOJIB3YIOTCS TAKUE BUIBI KOHTPOJA
KaK: TeKYLIUH, TEeMaTUYECKUI, UTOTOBBIM, IIPOMEXKYTOYHAS ATTECTALIMS.

Texkymuii KOHTPOJIb YCIEBAEMOCTH YyYalIUXCSA— 3TO CHUCTEMATHYECKas IIPOBEpKa
y4eOHBIX JIOCTM)KEHUN YydallluXcsi, IpOBOJMMAsl II€JaroroM B XOAE OCYUIECTBIICHUS
00pa30oBaTeNbHON AEATENbHOCTH B COOTBETCTBUU € 00pa30BaTeIbHOM MPOrpaMMON.

@opMbI KOHTpPOJISA: TpakTUdeckas paborta, aupdepeHInpOBaHHBIN WHIWBHYaTbHbIH
OUCbMEHHBIH  ONpoc, OWOJOTMYECKUH  JAMKTAHT, IHUCbMEHHbIE JIOMALIHHE  3aJaHMs,
TECTUPOBAHUE.

ITpoMexyTouHass arrectauus — 3TO YCTAaHOBIEHUE YPOBHS JOCTH)KEHHUS DPE3YyJIbTaTOB
OCBOEHHUSI Y4E€OHBIX MPEAMETOB, KYpPCOB, JUCHUUIUIMH (MOAYJeH), MNpeaycCMOTPEHHBIX
00pa3oBaTeIbHON IPOrPaMMOIA.

dopmamH JOTIOIHUTEIBHOTO UCIIBITAHUS MPU MPOBEACHUN POMEXKYTOUYHONU aTTeCcTalluu
ABIISIOTCA:

-3a4€T 110 BOIIPOCaM,

-yCTHOE cobeceloBaHue,

-KOHTpOJIbHAs paboTa B (hopMe TeCTHPOBAHHUSA,

-KOHTpOJIbHAS pabOTHI B BUJIE 33JaHUH, TPEOYIOLINX Pa3BEPHYTHIX OTBETOB,

dopma U CpPOKHM IPOBEACHHUS MPOMEXKYTOUHOW aTTECTALMU YYallluXCsl OINpPEAesoTCs
JIOKQJIbHBIM aKTOM IIKOJIBI.

JUia yyamuxcsi, oOyd4aromMXcsi MO WHJIMBHUIYaJbHOMY Y4eOHOMY IUIaHy, CPOKH U
HOPSI0K NMPOBEJCHUS MPOMEXYTOYHON aTTeCTAllUU ONPEAEISIOTCS MHIUBUAYAIbHBIM YUeOHBIM
IJIaHOM

HOPMbI U KPUTEPUHU OHEHUBAHUA
Pesynprarhl 00y4eHHs XUMMH JOJDKHBI COOTBETCTBOBATH OOIIMM 3ajayaM IpeaMeTa U

TpeOOBaHUSAM K ero YCBOEHHUIO.
Pe3ynbrarel 00yueHHs OLIEHUBAIOTCS MO MATHOATUIBHOM cucTeme. [Ipu olleHKe yUUTHIBAIOTCS
I (S13% 011135 Ka4eCTBEHHBIE MOKa3aTeln OTBETOB:
riyouHa (cooTBeTCTBHE M3yYEHHBIM TEOPETHYECKUM 0000IIICHHAM);
OCO3HAHHOCTH (COOTBETCTBHE TPEOYEMBIM B MPOTpaMMe YMEHUSM MPHUMEHSTH MOJYICHHYIO
UH(OPMALIUIO);

MOJHOTa  (COOTBETCTBHME  O0OBEMY  MporpaMMmbl ¥ HHGOpManuu  y4yeOHMKA).

[Ipy omeHKe YYHUTHIBAIOTCA UYUCIO M XapakTep OIIMOOK (CyLIECTBEHHBbIE WM
HECYICCTBEHHBIE).

CymiecTBeHHbIE OMIMOKK CBA3aHbI C HEJOCTATOYHON TIyOMHON M OCO3HAHHOCTHIO OTBETa
(HampuMmep, yY€HUK HEMPAaBWIBHO YKa3all OCHOBHbIE MPU3HAKY MOHATHH, SBIIEHUHN, XapaKTepHbIe
CBOWCTBA BEIIECTB, HEMPABUILHO C(HOPMYIMPOBAI 3aKOH, MPABWIO U T.I. MJIM YYEHUK HE CMOT
NPUMEHUTh TEOPETUYECKUE 3HAHUA JJIsl OOBACHEHUS U MpEACKa3aHUs SIBICHUN, YCTaHOBJICHUS
IPUYMHHO-CJIEICTBEHHBIX CBs3€il, CpaBHEHUS U KIacCU(UKAIIUK SBICHUH U T. 11.).

HecymecTBeHHbIe OMIMOKN OMPENENAIOTCS HEMOTHOTON OTBeTa (Hampumep, yIylleHue
U3 BUJAa KaKOro-au0o HexXapakTepHOro (axkrta Hpu OMUCAHMU BellecTBa, mpouecca). K Hum
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MO>KHO OTHECTH OTOBOPKH, OIHCKH, JOIMYIIEHHbIC [0 HEBHUMATEIHHOCTH (HAIpUMeEp, Ha JBA U
OoJiee ypaBHEHHMsI pEakIMii B IMOJTHOM MOHHOM BHJIE JOITyIEHA OJHA ONIMOKa B 0003HAYECHUU
3apsia HOHA).

Pe3ynbTaThl 00ydeHHs IPOBEPSIOTCS B IIPOIIECCE YCTHBIX U MMCHMEHHBIX OTBETOB YYAIIUXCS,
a TaKKe MPH BBIOJIHEHUU UM XUMUYECKOT'O IKCIIEPHUMEHTA.

OuneHka TeopeTH4ecKMX 3HAHUH
OTMeTKa «5»:
OTBET  TOJHBIA W  TPaBWIbHBIH HAa  OCHOBAaHMM  M3YyYEHHBIX  TEOPHIA;

MaTepual H3JI0KEH B OMNPEJEICHHON JIOTMYECKOM IOCIeI0BATENbHOCTH, JIUTEPATYPHBIM
SI3BIKOM; OTBET CaMOCTOSITENIbHBIHN.

OtMmeTKa «4»:

OTBET  TOJHBIA W  TPaBWIbHBIH HAa  OCHOBAaHMM  M3YyYEHHBIX  TEOPHIA;

Marepuan M3J0KE€H B OIPEACICHHOW JIOTUYECKOM IOCIEeI0BATEIbHOCTH, NPH 3TOM
JOTYIIEHBbI JIBE-TPH HECYIECTBEHHBIC OIMUOKH, HCIPABIECHHBIE IO TPEOOBAHUIO YUYHUTEIIA.

OtMeTKa «3»:

OTBET IMOJIHBIM, HO TPU ITOM JOMYIlIEeHA CYIIECTBEHHas OUIMOKA WM OTBET HEMOJHBIMH,
HECBSI3HBIMN.

OTMeTKa «2»:

Py OTBETE OOHAPYKEHO HEMOHMMAaHUE YYaIIMMCS OCHOBHOIO COJEpXaHUs Yy4eOHOTO
MaTepuaia Wil JOMYIIeHbI CYIIECTBEHHbIC OLIUOKHU, KOTOPhIC YUAIUHCS HE MOXET UCIPABHUTH
npu HaBOISIIUX BOITPOCAxX YUHUTEIIA.

OtMmeTKa «1»:

OTCYTCTBHE OTBETA.

Ouenka IKCIepUMEHTAJbHBIX YMEHH
OreHka CTaBUTCS HA OCHOBAHHMM HAOJIOJIEHUS 32 YYalllMMCS M MUCbMEHHOTO OTYeTa
3a paboTy.
OtMeTKa «5»:
paboTa BBIMONHEHA MOJIHOCTHIO M MPABUIBHO, CAETaHbl MPaBWIbHbIE HAOTIOACHHS U
BBIBOJIBI;
DKCIIEPUMEHT MPOBEJEH MO IJIaHy C y4eTOM TEXHHKHU O€30MacHOCTU W MpaBHI pabOTHI C

BEIIECTBAMHU U o0opyoBaHuEM;
IPOSIBJIIEHBl OPraHU3allMOHHO-TPYJOBblE yMEHHUS (TOAJAEPKUBAKOTCS YHUCTOTa paboyero
MecTa u HOPSIIOK Ha cTOJIE, HYKOHOMHO UCTIONB3YIOTCS PEaKTHBBHI).

OtMmetka «4»:
paboTa BBINONIHEHA MPABWIBHO, CIeNaHbl MPaBUIbHBIC HAOIIOJCHHUS U BBIBOJBI, HO TIPU
TOM HKCIEPUMEHT MPOBEIEH HE TMOJHOCTHIO MJIM JOMYIIEHbl HECYLECTBEHHBbIE OIIMOKU B
pabore c BEIIECTBAMHU u 00opyiI0BaHUEM.
OtMmetka «3»:
paboTa BBHINOJNHEHA TNPAaBWIBHO HE MEHee YeM HaloJOBHHY WJIM JOMYyIIeHa
CylIecTBEHHasl oIMOKa B XOJle JKCIEpUMEHTa, B OOBSICHEHUH, B O(OpMIIEHUU pPalbOThHI, B
COOIOZICHUH MPaBUJI TEXHUKH OE30MacCHOCTH Mpu paboTe ¢ BeulecTBaMH U 000pPYAOBaHHUEM,
KOTOpas UCTIPaBIIAETCS o TpeGOBaHUIO YUUTEJIS.
OtMmeTKa «2»:
JonyuieHsl 1Be (1 6oJiee) CyIIecTBEHHbIE OMIMOKU B X0 SKCIIEPUMEHTa, B 00BSICHEHNUH,
B odopmieHUH paboOThl, B COONIOACHUM IMpaBHJI TEXHUKH O€30MacCHOCTH Mpu pabore ¢
BEIIECTBAMH M OOOpYJOBAaHUEM, KOTOpBHIE Y4YaIIMHCAd HE MOXKET HCIPaBUTh Jdaxe I0
TpeOOBaHUIO YUUTEIS.
OtMmetka «1»:
paboTa He BBITIOIHEHA, Y YYalIerocss OTCYTCTBYIOT SKCIIEPUMEHTATIbHBIC YMEHHUS.
OueHka yMeHHii pemiaTh IKCNepUMeHTAIbHbIE 3212491
Otmetka «5»:
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TIaH penieHus COCTaBJICH MPaBUIIbHO;
NPaBWJIBHO  OCYIIECTBJIEH MOAOOp XMMHUYECKHMX pPEaKTMBOB U  00OpyHOBaHUS;

IaHO IIOJIHOE 00BsICHEHUE u CIeJIaHbl BBIBOJIEL.
OtMmeTKa «4»:
I1aH penieHus COCTAaBJIEH MPaBUIILHO;

MPAaBWJIBHO OCYIIECTBICH MNOA00D XUMHUYECKHUX PEAKTHBOB W OOOpYIOBaHHS, MPH 3TOM
JOMYIIEHO He Oojee JABYX HECYIICCTBCHHBIX ONIMOOK B OOBSCHCHHMH ¥  BBIBOJAX.
OtmeTtka «3»:

IUIaH perieHus COCTAaBJIEH MPABUIILHO;
MPABHJIBHO OCYIIECTBJICH MOJ00p XMMHUYCCKUX PEAKTUBOB W OOOPYAOBAaHHUS, HO JOIYIIEHA
CyILIECTBEHHAs omuodka B 00BsCHEHUU u BBIBOJIAX.

OTMmeTKa «2»:
JIOTyIeHbl J1Be (M Oosee) CyIecTBEHHbIC OIMMOKA B IJIaHE PEIICHHs, B MOA0O0pe
XUMHUYECKHX pPEaKTHBOB u o0opyoBaHus, B 00BACHEHUH u BBLIBOJIAX.
Otmerka «1»:
3a/1aua He pelleHa.
OueHka yMeHH# pemiaTh pacyeTHbIE 3212491
OtMeTKa «5»:
B JIOTHYECKOM PACCYXJICHHH M PCIICHUU HET OMIMOOK, 3a/ladya pelieHa parroHaTbHBIM
CII0CO00OM.
OtmMmeTka «é4»:
B JIOTHYECKOM PAaCCYXJICHUU U PEIICHUH HET CYIIECTBEHHBIX OIMOOK, HO 3ajjaua pelieHa
HEpaIlMOHAIBHBIM CIIOCOOOM WJIM JOMYIIEHO HEe Oojiee JBYX HECYIIECTBEHHBIX OIIHOOK.
OtMmeTKa «3»:
B JIOTHYECKOM PACCYKICHUH HET CYIICCTBCHHBIX OIMOOK, HO JIOMYIICHA CYIECTBESHHAS
oIInOKa B MaTeMaTUYECKUX pacyeTax.
OtmMmeTKa «2»:
UMEIOTCS CYIIECTBEHHBbIE OMIMOKM B JIOTHUYECKOM pACCYKICHHH U  PEIICHHH.
Otmetka «1»:
3a/laya He pelIeHa.
OneHkKa MMCbMEHHBIX KOHTPOJIbHBIX PadoT
OtmeTka «5»:
OTBET  TOJHBIA W  TIPABHJILHBIMH, BO3MOXKHAa  HECYIIECTBEHHAas  ONIMOKa.
OtmeTka «4»:
OTBET HEMOJHBIA WU JOMYIIEHO He Oojee JABYX HECYIIECTBEHHBIX OIIHOOK.
OTMmeTKa «3»:
paboTa BHITIOTHEHA HE MEHEe YeM HAroJOBHHY, JAOIMYIIEHA OHa CYIIECTBEHHAs OIIMOKa
u JIBE-TPHU HECYIIECTBEHHBIC.
OtmMmeTka «2»:
paboTa BBITIOJIHEHA MEHEE YeM HAITOJIOBUHY WJIM COJEPIKHT HECKOJBKO CYIIECTBEHHBIX
OINOOK.
OtMmeTKa «1»:
paboTa He BBITIOTHEHA.
[Ipu oreHKe BBITIONHEHUS MUCHMEHHOW KOHTPOJBHON padOThI HEOOXOIUMO YYUTHIBATH
TpeGoBaHuUs eMHOro oporpahuIeckoro pexuma.
OTMeTKa 32 UTOTOBYIO KOHTPOJIEHYIO Pa00Ty KOPPEKTUPYET MPEIIISCTBYIONNE OTMETKH
3a 4eTBEPTh, OJIYTOUE, TO/.
Y4eOHo-MeTOoAMYECKOE 0O0ecieueHrue YueOHOro nmpouecca
1) Xumms. 10 xkmacc. ba3oBeiii ypoBeHBb: y4eO.myisi 00II€00pa3oBaT.yupeKICHH/
O.C.I'abpuensn.-M.: [Ipoda, 2020
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JlonoJIHUTeIbHBIE 3JIEKTPOHHBbIE HH(OPMAITMOHHbIE HCTOYHUKHI
fipi.ru
bio-ege.sdamege.ru
ABTopckue 11 poBbie 00pa3zoBaTeNnbHble pecypchl: mpe3eHTauun PowerPoint k ypokam,
Ipe3eHTalMu K HHTepakTuBHOHN 1ocke SMARTBoard
2. O.C. I'abpuensn, N.I'. OctpoymoB. HactonsHas kaura mis yuutens.M.:Ipoda,2012;
3. I.T". Xomuenko. COOpHUK 3324 IO XUMUH JUIs cpeaHeit mkoisl..M.HoBas Bonna.2012
4. O.C. T'aopuensn, WN.I'. OctpoymoB. MeTomuueckoe MOCOOHME I YIUTEIIS. XHUMHUS -
10.M.:/Ipoa,2012
5. B.b. Bonosuk, E.Jl. Kpyrenkas. Oprannueckas xumus. YnpaxkHenus u 3agaun. CIIO.:
U3n-Bo A.Kapnakora,2012
6. O.C. T'abpuensn, U.I'. Octpoymos, E.E. OctpoymoBa. Opranuueckass XuMusi B TECTax,
3anavax, ynpaxksenusx.10 kmacc.M.:/Ipoda,2012;
7. KoHTposibHO-U3MEpUTEIbHBIC Marepuaiibl. Xumusi: 10 kiacc/Cocr. H.IT.
Tpoerybosa.M.:BAKO,2012

Cnmcok moJsie3HbIX 00pa3oBaTe/ibHbIX CAUTOB

Xumuueckasi HayKa u odopa3osanue B Poccun http://www.chem.msu.su/rus

Xumus u Kusup — XXI Bek http://www.hij.ru

I'azera «XuMus» U calT 11 yuuTess «5 Hay Ha ypoK XUMHID)

http://him.1september.ru

ChemNet: nopraj gyHAaMEeHTAJIBLHOT0 XUMHYECKOI0 00pa3oBaHus

http://www.chemnet.ru

AJIXUMHUK: caiit JL.FO. Anmuk6epoBoii

http://www.alhimik.ru

OcHOBBI XMMHH: 00Pa30BaTEJbHbINA CAUT VI IIKOJIbHUKOB U CTYICHTOB

http://www.hemi.nsu.ru

Xumusi B OTKpPBITOM KOJLIEIKe

http://www.chemistry.ru

WebElements: onjIaifH-CIPABOYHUK XUMHUYECKHX 2JIEMEHTOB

http://webelements.narod.ru

benok v Bce 0 HEM B OMOJIOTHH M XUMHH

http://belok-s.narod.ru

BupryanbHasi XuMHU4YecKasi IK0JIa

http://maratakm.narod.ru

3anuMaTeIbHAsI XHMHS: BCe 0 MeTaJLIax

http://all-met.narod.ru

Mup xumuu

http://chem.km.ru

Kaouner xumun: cait JI.B. PaxmanoBoii

http://www.104.webstolica.ru

Koanexknus «EcrecTBeHHOHAYYHBbIE IKCIIEPUMEHTHDY: XUMMUS

http://experiment.edu.ru

Oprannyeckasi XMMHS: 3JIEKTPOHHBIN YUeOHMK /JI51 CPeHel MIKOJIbI

http://www.chemistry.ssu.samara.ru

Xumus 1JIsi BCeX: MJLJIIOCTPMPOBAHHBbIE MaTepHabl MO 00IIel, OPraHU4YecKod H
HEOPraHMu4YecKOM XMMHUMH

http://school-sector.relarn.ru/nsm/

XuMus 101l LIKOJIbHUKOB: cailt [Imutpust bosoroBa

http://chemistry.r2.ru

I xoabHaa XUMHUS
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http://www.chem.msu.su/rus/
http://www.hij.ru/
http://him.1september.ru/
http://www.chemnet.ru/
http://www.alhimik.ru/
http://www.hemi.nsu.ru/
http://www.chemistry.ru/
http://webelements.narod.ru/
http://belok-s.narod.ru/
http://maratakm.narod.ru/
http://all-met.narod.ru/
http://chem.km.ru/
http://www.104.webstolica.ru/
http://experiment.edu.ru/
http://www.chemistry.ssu.samara.ru/
http://school-sector.relarn.ru/nsm/
http://chemistry.r2.ru/

http://schoolchemistry.by.ru
3JICKTp0HHa}I OMOJIMOTEKA M0 XUMUHU M TEXHUKE
http://rushim.ru/books/books.htm
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