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MNOACHUTEJIBHASA 3ATINCKA

PaGouas mporpaMmMa 1mo XuMHUHM Ha ypOBEHb CpeIHEro o0Iiero oOpa3oBaHUs COCTaBJI€HA HA OCHOBAaHUM MPUMEPHON MPOrpamMMbl CPEIHEro OOIIEro
o0Opa3oBaHMs MO XWMHUH, pa3paboTaHa B COOTBETCTBHH C TpeOGoBaHusiMu DenepasbHOro rocyJapcTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPETHETro
obmero obpazoBanus (manee — ®I'OC COO) k cTpyKType OCHOBHOH 00pa3oBaTelbHOH MporpaMmbl, denepanbHbIM 3akoHOM «O0 00pa3oBaHUH B
Poccuiickoit ®enepanum» ot 29 nexabpst 2012 r. Pabouas nporpamma nmo xumuu st 10-11-x xmaccoB coorBerctByeT ®PI'OC cpemHero moyiHoro
obmiero obpazoBaHusi, COCTaBJIICHA Ha OCHOBE lIpuMepHOIl mporpaMMbl CpPEeIHEro MOJTHOro o0Iero odopa3oBaHus MO XUMUHU (0a30BBIM YpOBEHB) U
aBTOpckoi paboueit mporpammbel M.H. AdanacreBoii «Paboune nporpammbl. Xumusa. 10-11 kmaccel. Pabowas mporpamma OpHEHTHpOBaHa Ha
ucrnonb3zoBanue yueOHukoB: I'.E. Pymsutuc, ®@.I". ®enpaman «Xumusi» 10 u 11 kmace, ugarensctBo «lIpocsemnienue», 2018 rox u paccuntana Ha 36
yacoB B 10-m kiacce, u 34 yaca B 11 kiacce. [Iporpammoii mpeaycMOoTpeHO IPOBEICHUE KOHTPOJIBHBIX M MPAKTHYECKUX padoT.

PaGoyas oporpaMma 1o XpuMuHM COCTAaBJICHA HA OCHOBC!

(dyHIIaMEHTAIBHOTO Sipa 00IIero 0Opa3oBaHus;
denepanbHOTO roCyIapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAApPTa CPEIHETo 00Iero 00pa3oBaHus;
MPOTPaMMBbl Pa3BUTHS YHUBEPCATBHBIX YUECOHBIX ACHCTBHIA;

nporpamMmal JyXOBHO-HPABCTBCHHOI'O pa3BUTHA U BOCIIUTAHUS JIMIHOCTHU.

H3ydeHne XUMHUHM Ha YPOBHE CPESIHETO O6HICFO O6Da3OBaHI/I$I HAIIPaBJICHO HA JOCTHIKCHHUC IeJIeii;

OCBOEHHME 3HAHUM O XMMHMUYECKON COCTaBIISIOIIEH E€CTECTBEHHO-HAYYHOM KapTHHBI MHpa, BaXHEMIINX XUMHUYECKHX IOHATHAX, 3aKOHaX M
TEOpUSX;

OBJIAAICHUC YMCHHUAMU NPUMCHATH IMOJTYYCHHBIC TAHHBIC JIS 00BsICHEHHS paSHOO6p83HBIX XUMHYECKHUX SIBJICHHH U CBOMCTB BCIICCTB, OICHKU
POJin XUMHUHU B pa3BUTUHU COBPEMCHHBIX TEXHOJIOTHH U IMMOJIYYCHHUHN HOBBIX MAaTCPUAJIOB,

Pa3BUTHUC IMO3HABATCIIbHBIX HHTCPECOB W HHTCIUJICKTYAJIbHBIX CIIOCOOHOCTEH B nmponecce CaMOCTOATCIIBHOT'O HpI/IO6peTeHI/IH XUMHUYCCKUX
3HaHU# C UCII0JIb30BaHUEM Pa3InYHbIX UCTOYHUKOB I/IH(i)OpMaLII/II/I, B TOM YHUCJIC KOMIIBFOTCPHBIX;

BOCIIUTAaHHE YOCKICHHOCTH B TMO3UTHBHOW pPOJIM XUMHH B JKU3HHU COBPEMEHHOTO OOIIECTBA, HEOOXOAMMOCTH XUMHUYECKH TI'PAaMOTHOTO
OTHOIIICHHSI K CBOEMY 3/I0pPOBBIO U OKPYKAIOIEH cpere;

MNPUMCHCHHUC MOJIYYCHHBIX 3HaHUM U YMCHPIP'I JIISL 0€30IMaCHOr0 MCIIOJIb30BaHUS BCIICCTB U MATCpUajioB B 6LITy, CEIIbCKOM XO3SHMCTBE M Ha
IMPOU3BOJCTBEC, PCIICHUA NNPAKTUYCCKUX 3aaa4 B HOBCG}IHGBHOﬁ KHU3HHU, NPECAYNPCKIACHUA $[BJ'I€HI/II>1, HAaHOCAIIUX BpPEA 30J0POBBIO YCIIOBEKA U

OKpY>Karollen cpene.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YUYEBHOTI'O IIPEIMETA

Jluunocmmuoie pe3yibmambl OCBOCHUA IMPOTrpaMMBbI yqe6Hor0 npeaMeTa OTpaXxaroT:

>

®opMUpOBaHUE YYBCTBA TOPAOCTHU 3a POCCUICKYIO XUMHUYECKYIO HAYKY.

BocnuTanre OTBETCTBEHHOE OTHOILIEHUS K MPUPOJE, OCO3ZHAHHE HEOOXOAMMOCTH 3aIIMThl OKPYXKAIOUIEH cpenbl, CTpeMIIeHHE K 3J0POBOMY
o0pa3y *KU3HHU.

[ToaroTroBka K 0CO3HAHHOMY BBIOOPY WHIMBUAYATBHONH 00pa30BaTEIbHON UM MPO(PECCHOHATBHON TPACKTOPHUH.

YMeHHe ynpaBisiTh CBOCH II03HABATEIBHOM JACATEIBHOCTHIO.

Pa3BuTHe roTOBHOCTH K PEIICHUIO TBOPYECKHX 3a/1a4, YMEHHS HAXOAUTh aJeKBAaTHBIC CIIOCOOBI MOBEACHHS M B3aMMOICHCTBHS C MapTHEpaMH
BO BpeMs yueOHOU U BHEY4YeOHOU JESITeTbHOCTH; CIIOCOOHOCTH OLIEHUBAThH NMPOOJIEMHbBIEC CUTYallUHd M ONIEPATUBHO MPUHUMATh OTBETCTBEHHbIE
pellleHrs B Pa3IMYHBIX MPOAYKTUBHBIX BHJIAX NEATEIBHOCTH (yueOHas, MOMCKOBO-HCCIEAOBATENbCKasA, KIyOHas, MPOEKTHAsI, KPYKKOBas U
T.11.). DopMUPOBaHHE XUMHUKO-3KOJIOTUYECKONW KYIbTYpPHI, SBISIOLIEHCS COCTABHON YAacThbIO AKOJIOTMYECKON M OOIIeH KyIbTyphl U HAYYHOTO
MHUPOBO33PEHUS.

Memanpeomemmnule pe3yibmamsl OCBOCHUS IPOrpaMMbl y4EOHOTO IIpeIMeTa:

1.

Hcnonbs3oBanne ymMeHUNW W HABBIKOB PA3JIMYHBIX BHJOB I103HABATEIHHOM JEATEILHOCTH, MPUMEHEHHE OCHOBHBIX METOJIOB IO3HAHUSA
(cucremHOMH(GOPMAIIMOHHBIN aHATN3, MOJICIIMPOBAHUE) IJIs1 U3YUEHUS PA3TUYHBIX CTOPOH OKPYXKAIOEH JeHCTBUTEILHOCTH.

Hcnonb30BaHne OCHOBHBIX HMHTEIUICKTYAJIbHBIX ONEpalldid: aHalwW3, CHHTE3, CpaBHEHHE, 00O0OIIeHHWE, chcTeMaTH3alus, (GOpMyIHpPOBAHHE
TUIOTE3, BBISIBICHUE TPUYUHHO-CIIEICTBEHHBIX CBS3€H, MOMCK aHAJIOTOB, TIOHUMAaHKE MPOOIEMBI.

YMeHue reHepupoBaTh UJEH U PacIpeeNiaTh CPEICTBA, HEOOXOANMBIE ISl MX peau3alliu.

YMeHue wu3BIeKaTh HHPOPMAIMIO M3 PA3IUYHBIX HMCTOYHHUKOB, BKIIIOYAs CPEICTBA MAaccOBOW WHGOpPMAIUU, KOMIIAKT-IUCKA Y4eOHOTO
Ha3HauYeHus, pecypcbl HTepHETa; yMeHre CBOOOIHO MOJIb30BAThCS CIIOBAPSIMH PA3IUYHBIX THUIIOB, CIPABOYHON JIUTEPATYpOl, B TOM UUCIIE U
Ha AJICKTPOHHBIX HOCUTENSX; COOI0IaTh HOPMBI HH(DOPMAITMOHHOM U30MPATETLHOCTH, ITHKH.

YMeHHe Mob30BaThCsl HA MPAKTUKE OCHOBHBIMU JIOTHYECKMMHU MPUEMaMU, METOJaMU HaOIIOACHUS, MOICTUPOBaHUs, OOBSICHEHHUSI, PEIICHUS
po6JieM, IPOrHO3UPOBAHUS U JP.

YMeHust 0OOBSACHSTH SBJICHUS M TIPOILIECCHI COIMATLHOM JEHCTBUTEIFHOCTH C HAYYHBIX, COIUATBHO-PUIOCO(CKUX TTO3UIIMN; paCCMaTPUBATh UX
KOMILIEKCHO B KOHTEKCTE CIIOKHUBILIUXCS PEAIUA U BO3MOKHBIX IEPCIIEKTHB.

YMeHUsI BBINOJHATH MMO3HABATENIbHbIE M MPAKTUYECKUE 3aJ]aHus, B TOM UYHMCJIE C MCIOJb30BaHUEM NMPOEKTHOM NIEATEIbHOCTH Ha YpOKax U B
JOCTYITHOM COLMAJIbHOW MPAKTHUKE.

YMeHue OIeHHBATh C MO3UIMI COIIMATBHBIX HOPM COOCTBEHHBIE MOCTYNKHU M TIOCTYNKH IPYTUX JIOJEH; yMEHHE CIyliaTh coOeceqHHKa,
MOHUMATh €r0 TOYKY 3PEHUs, PU3HABATh MTPABO JPYrOro 4eJI0BeKa Ha NHOE MHEHUE.



npeomemmubole pe3yibmamaol:

BoinmyckHUK Ha 6a30BOM YpPOBHE HAyYUTCS:
1) packpbIBaTh Ha MpUMepax poiib XMMUU B (HOPMHUPOBAHUU COBPEMEHHOW HAyYHOIH KAPTUHBI MUPA M B IPAKTHYECKOI JESITEIIbHOCTH YEI0BEKa,

2) IEMOHCTPUPOBATh HA IIPUMEPAX B3aUMOCBS3b MEXKy XUMHUEH U IPYTUMH €CTECTBEHHBIMU HAayKaMH;

3) packpbIBaTh Ha IIpUMeEpaXx MOJIOKEHHUS TEOPUU XUMHUECKoro ctpoerust A.M. bytneposa;

noHuMaTh pusnueckuii cmbicn [lepuonnueckoro 3axona /.M. MenzaeneeBa n Ha €ro OCHOBE OOBSICHATH 3aBUCHMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB
1 00pa30BaHHbBIX UMM BELIECTB OT 3JIEKTPOHHOI'O CTPOSHHSI aTOMOB;

4) 0OBSICHATH IPUYHMHBI MHOI000pa3usl BELECTB HA OCHOBE OOILUX MPEACTABICHUNH 00 UX COCTaBE U CTPOEHUH;

5) NpUMEHATh IpaBUIa CUCTEMAaTUYECKONH MEKIYHAPOAHON HOMEHKIIATYpPhI KaK CPe/ICTBA pa3IMUCHMs U UIEHTU(HUKALMY BELECTB IO UX COCTABY U
CTPOCHHIO;

6) COCTaBISATH MOJICKYIJISIPHBIE M CTPYKTYPHBIE (DOPMYJIBI OPTaHUYECKHUX BEIIECTB KaK HOCHTEIEeH HHPOPMAILIMK O CTPOCHUH BEUIECTBA, €TO CBOMCTBAX
Y IPUHAJUIEKHOCTHU K ONPEEIEHHOMY KJIacCy COEIMHEHUI;

7) XxapakTepu30BaTh OPraHUYECKHE BEILLIECTBA [10 COCTABY, CTPOECHUIO U CBOMCTBAaM, YCTaHABIMBATh IPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKY JaHHBIMU
XapaKTepUCTUKAMU BEIECTBA;

8) NPUBOIUTH IPUMEPHI XUMUUYECKUX PEAKLUH, PACKPBIBAIOLINX XapaKTepHbIE CBOMCTBA TUIIMYHBIX MTPEICTABUTENEH KIACCOB OPraHMYECKHX BEILECTB
C LIeJbI0 UX UJCHTU(UKALUN U O0BSICHEHUS 00J1aCTH IPUMEHEHNUS;

9) nporHo3upoBaTh BO3MOKHOCTh IPOTEKAHUs XMMUYECKUX PEaKIMii Ha OCHOBE 3HAHUI O THUIAaX XUMHUECKOW CBSA3U B MOJIEKYJIaX peareHTOB U UX
PEaKIMOHHON CIOCOOHOCTH;

10) ucnonb30BaTh 3HAHMSI O COCTaBE, CTPOCHUH U XUMUYECKUX CBOMCTBAX BELIECTB JIJIsl 0€3011aCHOr0 MPUMEHEHUS B MPAKTUYECKOM e TEIbHOCTH;
11) BnageTs npaBuigamMu 0e30MacHOrO 0OpaIIeHUs C €IKUMH, TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMU, CPEACTBAMH OBITOBOM XUMUU;

12) npeAcTaBiasaTh MyTH pelIeHUs TI00albHBIX MPOOIEM, CTOSIIUX MEPE YEIIOBEUECTBOM: IKOJIOTUYECKUX, SHEPTETUUECKUX, CHIPbEBBIX, U POJIb
XUMHH B PEHICHUN ITUX MPOOIIEM.

BoinyckHUK Ha 6a30BOM YPOBHE MOJYYUT BOZMOKHOCTh HAYYUTHCS:

1) wuTroCTpUpOBaTh Ha MPUMEPAX CTAHOBJIECHHE U 3BOJIIOLNIO OPTraHNYECKON XMMHUM KaK HayKH Ha pa3IMYHBIX HCTOPHUYECKUX ATallaX €€ pa3BUTHUS;

2) UCTI0JIb30BaTh METO/Ibl HAYYHOTO MO3HAHMS ITPH BHIMOJIHEHUH ITPOEKTOB U y4eOHO-UCCIIe0BATENbCKUX 3a/1a4 IO U3YYEHHIO CBOICTB, CIIOCOO0OB
MIOJIyYEHUS U pacllO3HABAaHUS OPraHUUYECKUX BEILECTB;

3) 0OBACHATH MPUPOLY U CIIOCOOBI 00Pa30BaHMI XUMUUYECKON CBSI3U: KOBAJICHTHOM (MOJISIPHON, HETIONSPHOI ), HOHHOM, METaJUTMYECKON, BOJJOPOTHON —
C LIETIBIO OMPEEIICHNs XMMUUECKON aKTUBHOCTH BEIIIECTB;

4) ycTaHaBIMBaTh T€HETUYECKYIO CBSI3b MEX/y KJIacCaMU OPraHMYECKUX BEIECTB /Jisi 000CHOBAHUS MPUHIMITUATIBLHOW BO3MOXKHOCTH MOTYYESHHUS
OpPraHMYECKUX COEAMHEHUH 3aJaHHOTO COCTaBa U CTPOCHHS;

5) ycraHaBiIMBaTh B3aUMOCBSI3U MEXAY (akTaMu U TEOPHEH, TPUUMHON U CIIEJCTBUEM NPU aHAJIM3€ MPOOIEMHBIX CUTyalluii 1 000CHOBAaHUU
IIPUHUMAEMBIX PEIIEHUI HAa OCHOBE XMMHUYECKHUX 3HAHUI.



6) MPUMEHSTh IPaBUJIa TEXHUKU 0€30I1aCHOCTH B KaOWHETEe XUMUU;

7) UCTIONB30BATH ISl TO3HAHKS OKPYIKAIOIIETO MUPa PA3IMYHBIX METOIOB (HA0JI0ICeHNE, H3MEPEHHUE, OIIBIT, SKCIIEPUMEHT, MOJISTTHPOBAHUE U JIP.);
8) mpUMeHEeHUH MPAKTUYECKUX U Ja00paTOPHBIX PadOT M AKCIIEPUMEHTOB JIJIS JIOKA3aTeILCTBA BBIIBUTACMBIX MPEATIOI0KEHUH; OMTUCAaHUT
PE3YIBTATOB 3TUX PadoT;

9) pacrno3HaBaTh XUMHUYECKUE BEUIECTBA 10 XapaKTEPHBIM IMPU3HAKAM;

10) npoBOIUTH pacyeThl HA OCHOBE YPaBHEHUH PEAKIUil, yMCHUHU BBIUUCIIATH: KOJMYECTBO BEIIECTBA, 00BEM MIIM MACCY 110 KOJIMYECTBY BEIICCTBA,
00bEMY MJIM MACCE PEareHTOB M MPOAYKTOB PEaKIMK (HAXOJUTh 00BhEM ra3a Mo KOJIMYECTBY BEIIECTBA, MacCe MM 00BEMY OJHOTO M3 PEarcHTOB MU
MIPOAYKTOB PEAKIIHH);

11) y3HaBaTh OCHOBHbBIC HATPABICHHS PA3BUTHS XUMHH.

OBLIAS XAPAKTEPUCTHUKA YYEBHOI'O ITIPEIMETA

Pabouas nmporpamMma yueOHOro mpeaMeTa XUMHUH 00EeCIIeUnBAET IPEEMCTBEHHOCTh OOYYCHHUS C MOJArOTOBKOW O0YdYalOMmUXcs 10 MporpaMMam
OCHOBHOTO 001Iero oopazoBanus. OOpa3oBaTenpHas 007acTh «XUMHS» MPEICTABISET OJHY M3 0a30BBIX KypcoB obmiero oOpasoBanusi. Ee ponb B
CUCTEME ILIKOJIBHOrO0 oOpa3oBaHMsl 0OYCIIOBIEHAa 3HAUEHHEM HAyKU XMMHUU B MTO3HAHUM 3aKOHOB NPUPOABI U MaTepUalbHOM XKU3HU oOuiecTBa. bes3
XUMUYECKUX 3HAHUWA CEroJHd HEBO3MOKHO IPEICTABUTh HAY4YHYIO KapTHMHY MHpPa, TaK KaK OKPYKAIOIMIMK MHUpP - 3TO MHpP OpPraHUYECKUX H
HCOPraHNYCCKUX BCUICCTB, NPCTCPIICBAIOIIUX PA3JIUYHBIC IMPEBPAILICHHUA, JIC)KAIME B OCHOBC MHOI'UMX SIBIICHUH pupoabl. XuMuyeckne MMpOoNHeCCChI
Je)KaT B OCHOBE MHOTOUYHMCIIEHHBIX IPOU3BOACTB, HMPOAYKIHMS KOTOPBIX IIHPOKO HpUMEHsieTcss B ObITYy. YMenoe oOpameHue. C XMMHUYECKHMMHU
BEIIECTBAMH B [TOBCETHEBHOM JKHU3HU yOepeXeT ueloBeKa OT HaHeceHUs yiepOa cebe, 4eI0BEYeCTBY, IPUPO/IE B LIEIOM.

HCHHOCTHLIC OPHUCHTHPLI COACPKAHUA yqe6Horo MMpEeaAMCTa «XUMHUI>» HAIIPABJICHBI HA q)OpMI/IpOBaHI/IC Y ydamuxcsa HeJI0CTHOrO IMpeaACTaBIICHUA
00 Opr)KaIOH_Ieﬁ MHpPE KaK O €IMHOM C&MOp@Fy.HprCMOfI CUCTEME, TAC YCIOBCK U €Tr0 ACATCIBbHOCTL INPCACTABIICHBI KAaK YaCTb 3TOM CHUCTCMBEI,
KOTOpasa CymeCTBYET B COOTBCTCTBHUH C (pYHI[aMeHTaHI)HI)IMI/I 3aKOHaM1 MpPUPOJbI. ITommMmoO 9TOT0, Ba)XKHOM COCTaBJISIONICH COACpIKaHNA XUMHU
SABJIACTCA BOCIIUTAHUC 6epe>1<H0r0 OTHOLICHUA K IPUPOAC U SKOJIOTHYCCKHU 0e30I1acHOro IIOBCACHUA.

VYyamuecs: T0MKHbI YCBOUTh U MPUMEHSTh B CBOEH AECATEIbHOCTH OCHOBHBIE MOJIOKEHHUS XUMUYECKOW HAyKH, MOJYyYArOT MPEACTaBICHHUE O
MHOT'000pa3uu OPraHUYECKUX COCAMHEHUN M WX XUMHUYECKHX CBOMCTBax, Croco0ax mojydeHus W kiaaccupuxanuu. OHH y3HAIOT O MPaKTUYECKOM
3HAYEHUU OPraHUYECKUX COCTUHEHUN [Tl CEIbCKOTO XO035IMCTBA, POU3BOACTBA, MEAUIMHBI U YEIOBEKA.

HpI/IHI_II/IHBI 0T6opa OCHOBHOTI'O U JOMOJJHUTCIIBHOTO COACPIKAHUA CBA3AHBI C IPECCMCTBCHHOCTLIO eneu O6p330BaHI/I$I Ha PAa3JIMYHBIX CTYIICHAX
" YPOBHAX 06yquI/151, JIOTHKO BHYTPUIIPCAMCETHBIX CB${361>'I, a TaKKC C BO3PACTHBIMU 0COOEHHOCTSAMHM PAa3BUTHUA YHAIUXCA.

[Iporpamma kypca xumum 10 Kitacca oTpakaeT y4yeOHBIM MaTepuand B 5 KPymHBIX pazjaenax: «TeopeTHdecKkue OCHOBBI OPraHUYECKON XUMHN,
«Knaccel OpraHM4ecKMX COEQUHEHUN. YTIIeBOIOpOAbl», «IIpom3BoaHbIE yIriIeBOOOPOAOBY, «BemecTBa XKHUBBIX KIETOK», «OpraHudyeckas XWMHHU B
KU3HM denoBeka». B kypce 10 kimacca n3yyaeTcss OpraHn4ecKasi XMMHsl, TEOPETUYECKYIO OCHOBY KOTOPOM COCTaBJISIOT COBPEMEHHAs TEOPUS CTPOEHUS



OPraHUYECKUX COCAVHEHUM, ITOKa3bIBAIOIIAs €JUHCTBO XUMHUYECKOIO, 3JIEKTPOHHOIO M IPOCTPAHCTBEHHOI'O CTPOCHMS, SIBJICHUS H30MEPUU U
TOMOJIOTHH, KIaCCU(pHUKAIMSI U HOMEHKIIATypa OpraHMueCKUX COeAMHEHHH. Bech Kypc opraHMuecKoil XMMUM MPOHU3aH UAeeH 3aBHCHUMOCTH CBOMCTB
BEIIECTBA OT COCTaBa M CTPOEHUS, OT Xapakrepa (PYHKIMOHAIBHBIX TPYII, a TaK K€ TEHETHUECKUX CBA3CH MEXIy KJIacCaMHd OpPTaHUYECKHX
coeauHeHUil. B nmaHHOM Kypce cojeparcs BaKHEHIIHE CBelEeHUS 00 OTHENbHBIX BEHIECTBAX M CHHTETUYECKUX MaTepHajax, O JIEKAPCTBEHHBIX
npernaparax, CocoOCTBYOUIMX (POPMUPOBAHUIO 3I0POBOI0 00pa3a KU3HU U O0IIEeH KyJIbTypbl UeIOBEKa. Yyaluecs TOJKHbI YCBOUTh U IPUMEHSTh B
CBOEH JIeATEIbHOCTH OCHOBHBIC IOJIOKEHUS XUMMUYECKOW HAyKH, MOJY4YaroT IHPEJCTaBICHHE O MHOIooOpa3sMM OpPraHUMYeCKUX COEAMHEHUH U MX
XMMHUYECKHX CBOMCTBAX, CIIOCOOAX MOTydeHus U kiaccudukanuu. OHU y3HAIOT O MPAKTUYECKOM 3HAYCHUH OPIaHUYECKUX COEIMHEHUN JJIs CEJIbCKOTO
XO03sICTBA, TPOU3BO/ICTBA, MEUIIMHEI U YenoBeka. Kypc «Xumus» nmeer KOMIUIEKCHBIH XapakTep, BKIFOYAaeT OCHOBBI 001Iel, HEOPraHMYECKON XUMHUU.
I'naBHOI uneeil sBisgeTcs cozgaHue 6a30BOro KOMILIEKCA OIOPHBIX 3HAHUM 0 XUMHH, BBIPQKEHHBIX B (DOpME, COOTBETCTBYIOLIEH BO3pACTY yYalUXCSl.
Benyias posib B pacKpbhITUH coziepKaHus Kypca XuMuM 11 Kkitacca NpuHAIIeKUT 3JIEKTPOHHON TEOpUH, IEPUOINYECKOMY 3aKOHY U CUCTEME
XUMHAYECKHX 3JIEMEHTOB KaK HanOosee 00IMM HaydHBIM OCHOBAM XMMHH. B TaHHOM Kypce CHCTeMaTH3UPYIOTCs, 0000IIat0TCs M YTIyOISIOTCS
3HAHUA O paHee U3YyYEHHBIX TEOPUSIX U 3aKOHAX XMMHMUECKON HayKH, XMMUYECKHUX Mpolieccax U npousBojcTBax. CoaepxaHue 3TUX pa3/iesioB X UMUU
PacCKpBIBAETCs BO B3aUMOCBS3U OPraHUYECKUX U HEOPTAHMYECKUX BEIIECTB.
JlaHHas mporpamma npeycMaTpruBaeT GOpMHUPOBaHUE Y YUALIUXCS 00IIey4yeOHbIX YMEHUN U HaBBIKOB, YHUBEPCAIbHBIX CIIOCOOOB AEATEIbHOCTH U
KJIFOUEBBIX KOMIIETCHIIMH.

JIaHHEIM KYpC HapaBjeH HA:

® OCBOCHHE 3HAHUHN O XUMUYECKOU COCTABIIAIOLIEN €CTECTBEHHO-HAyYHOU KapTUHBI MUDA;

® OBJIAJICHUE YMEHHUSIMHU IPUMEHSTh MOJYYEHHbIE 3HAHUS JUIsl 0OBSICHEHUSI Pa3HOOOPA3HBIX SBJIECHUI OKPYXKAIOLIET0 MUPA;

® pa3BUTHE MO3HABATENIbHBIX MHTEPECOB U MHTEJIEKTYaIbHBIX CIIOCOOHOCTEH B MPOIIECCe CaMOCTOSITEILHOIO MPUOOPETECHHSI XUMUYECKHX
3HAHUH C UCTOJIb30BAaHUEM PA3IMYHBIX HCTOUHUKOB UH(OpMALUY;

® BOCNHUTaHHE YOS)KJEHHOCTH B IO3UTUBHOW POJIM XMMHUH B )KU3HH COBPEMEHHOI'O OOILECTBA;

® [IpPUMEHEHME MOITYUYEHHBIX 3HAHUN M YMEHUH JUIsl 6€3011acHOr0 UCIOJIb30BaHMs BELIECTB U MaTEPUAJIOB B ObITY U Ha MIPOU3BOACTBE, JUIS
MPEAYNPEXKACHNS SIBICHUN, HAHOCSIINX BPE/l 310POBbIO YEIIOBEKA U OKPYXKAIOLIEN Cpelie.



YUEBHO-TEMATHYECKUM ILTAH

10 knaacc

KoauuecTtBoO NMPAKTUYIECKUX U

KoaunuecTBO 4acoB
KOHTPOJIbHBIX padoT

Ne mi/m Tema pazgena

U3 HUX
BCEro KOHTPOJIbHBIE | IPAKTUYECKUE
Teopusl | MPAKTHKA
1. Teopurrueckre OCHOBBI OpPraHUIECKON 4 4 i
XUMHUH.
2. YriaeBoaopoibl. 11 8 1 1 1
3. Kucnopoacoaepxamue opraHudecKue 11 9 5 i 5
COCIMHEHMUSI.
4, AzoTcoaepikaiiye OpraHUYEeCKUe 6 4 ) 1
BEIIIECTBA.
5. XUMUs OJIMMEPOB. 4 3 1 - 1
BCETI'O: 36 30 4 2 4




COJAEP)KAHUE YYEBHOI'O ITPEJIMETA
(36 yacos, 14ac B HezeIO)
Pasnen 1. TEOPUTUYECKHE OCHOBBI OPT AHUYECKOMN XUMMH (44)
Tema 1. Teopusi 0cHOBbI Opranuveckoii xumuu (44)

dopMHUpOBaHUE OPraHUYECKON XMMUU Kak Haykd. Teopus cTpoeHMsI opraHuueckux coeauHeHuid A. M. bytnepoBa. Yrieponasslil ckenet. Pagukaisl.
@OyHkuMoHaNbHbIE Tpynnbl. ['oMonornueckuii psa. 'omonoru. CtpykrypHas usomepus. Homenkinatypa. DinekTpoHHasi Ipupoja XUMUYECKUX CBSI3€H B
OpraHuyYecKux coequHeHusx. Kinaccupukanus opraHnyeckix coeMHEHHH.

JleMoHCcTpaIuu. O6p33LU:I OpPraHn4YCCKuUX BCHICCTB U MATCPHUAJIOB. Monenn MOJICKYJI OPraHUYCCKHUX BCUICCTB. PaCTBOpI/IMOCTL OPraHu4YCCKuUX BCIICCTB

B BOJIE M HEBOJIHBIX pacTBopuTesisx. [InaBnenue, o0yriuBaHue U rOpeHUe OpraHuYeCKUX BEILECTB.
Ooyuarowuiica 0onxicen ymemp:

OOBSCHATD, TIOYEMY OPTAHMYECKYIO XUMHUIO BBIICTWIIA B OTICIBHBIN pa3esl XuMuH. [lepednciiaTh OCHOBHBIC TIPEIIIOCHUIKH BOSHUKHOBCHHS TEOPUU
XUMHUYECKOTO CTpOeHUs. PaznuyaTh TpM OCHOBHBIX THIA YIIEPOIHOTO CKEJIETa: Pa3BETBIEHHBIN, HEPA3BETBICHHBIN U IUKIWYeCKU. OnpenensiTh
HaJU4he aTOMOB YTIJIEpOJa, BOJAOPOJAa M XJOpa B OPraHUYECKHX BelIecTBax. Pa3nuuarh MOHATHS <«QJICKTPOHHAS O0OJOYKa» U «AJIEKTPOHHAs
opOutanby». M300paxkaTh 3JICKTPOHHBIC KOH(HUTYypaluud aTOMOB J3JIEMEHTOB 1-TO W 2-TO TMEPHOAOB C TIOMOIIBIO ICKTPOHHBIX M TpaduUIecKuX
AEKTPOHHBIX hopmynn. OOBIACHIATH MEXaHU3M 00pa30BaHUsI U OCOOEHHOCTH G- U T- CBsi3el. OnpeaensTs MPpUHaJIeKHOCTh OPraHUYECKOr0 BEIIECTBA K
TOMY WJIM HHOMY KJIACCy MO CTPYKTYpHOU (opMyIie

Pa3zxeun 2. YIJIEBOJOPO/IbI (11 4)
Tema 2. IIpeaenbHbIe YriIeBOAOPOAbI (AJTKAHBI) (24)

Crpoenue ankanoB. ['omonorumueckuit psg. Homenknatypa u uzomepusi. @usznueckue M XUMHUYECKHE CBOMCTBA ajkaHOB. Peakius 3amenieHwus.
[Tonyyenue n npumeHeHue ankaHoB. [loHsATHE 0 HUKITOATKaHAX.

Jemoncrpanuu. B3peiB cMecu MeTaHa ¢ Bo3iyxoM. OTHOIIEHHE alKaHOB K KUCJIOTaM, LIeJIouaM, pacTBOPY IepMaHraHara Kajaus 1 OpoMHOI BoJe.

HaGODaTODHBIC onbITEl. MI3roToBIeHNE MOIenei MOJICKYJI YIJICBOOOPOA0B U IraJIOTCHIIPOU3BOAHBIX.

PacuetHbie 3agaun. Haxoxaenue MOJ'ICKyJBIpHOﬁ (I)OpMyJ'IBI OpTraHUYCCKOro COCAMHCHUA 110 Macce (06’LCMY) MMPOAYKTOB CTOpaHUA.

Oodyuarowuiica 0o1cen ymems:

OOBACHATH MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT AJIKAHOB HA OCHOBE MPEJCTABIEHNN O THOpUAN3auu opouTaiel aroma yrieposaa. M3roraBimBaTh
MOJICJIA MOJIEKYJT AIKaHOB, PYKOBOJICTBYSICh TEOPUEH XMMUYECKOTO CTPOSHHUS OpraHWYecKux BemiecTB. OTIn4YaTh TOMOJIOTH OT u30MepoB. Ha3wsiBaTh



aJIKaHbl 10 MEKIyHApOJHOW HOMEHKIaType. COCTaBIATh YPAaBHEHUSI XMMUUECKUX pEaKLUi, XapaKTepU3YIOIINX XUMUYECKUE CBOMCTBA METAHA U €TI0
romMoJioroB. PemaTs pacuéTHple 3a/1a4i Ha BHIBOJ (POPMYIIBI OPraHHUECKOTO BEIIECTBA

Tema 3. HenpeneabHble yriaeBoaopoasl (5 4)

Ankenbl. CtpoeHue ankeHoB. I'omonormueckuil psan. Homenknatypa. M3omepus: yrinepoaHod Lenu, IOJOKEHHUE KPaTHOM CBSA3M, LIUC-, TpPaHC-
n3oMmepusa. XUMHUECKUE CBOMCTBA: PEaKIMKM OKUCIICHHUS], IPUCOEAUHEHUS, ToauMepu3anun. [Ipumenenne ankenos. Ankaauensl. Ctpoenue. CBOMCTBA,
npuMmeHenue. [lpupoansiii kayuyk. Ankunbel. CTpoeHue aneruieHa. ['omonoru u mzomepsl. HoMeHnknatypa. @u3nyeckue U XMMHUYECKHUE CBOMCTBA.
Peakuun npucoenunenus u 3amenienus. [Ipumenenue.

Jemonctpanuu. [Tomydenue anerusneHa kapOuaHeIM criocoboM. B3aumozelicTBue aneTuiieHa ¢ pacTBOPOM II€pMaHraHata Kajlus 1 OpOMHOMN BOJOI.

I'openue anerunena. PaznokeHue kaydyka IIpy HarpEBAHUM U UCIIBITAHUE NTPOJYKTOB Pa3JI0KECHMUS.

IIpakTuueckas padora. [lonydeHue 3TuineHa u U3yu4eHUe ero CBOMCTB.

Oobyuarowuiica 00151ceH ymMenn:

OOBSCHATH MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIBI STHJIEHA Ha OCHOBE MPEACTABICHUN O THOpUIM3aIlMK aTOMHBIX OpOHTaIel yriepoaa.
N306paxaTs cTpyKTYypHBIE (POPMYIIBI ATKEHOB M KX U30MEPOB, HA3bIBATh ATKEHBI IO MEKyHAPOIHON HOMEHKJIATYpPE, COCTABIATH (POPMYIIBI aJIKEHOB
10 UX Ha3BaHUSAM.

CocTaBnsTh ypaBHEHMS] XUMHUYECKUX PEAKIIMM, XapaKTepU3YIOIMNUX XUMHUUYECKHE CBOMCTBA ayikeHOB. [lomydaTs sTuneH. Jloka3piBaTh HENpeaeabHbIM

XapakTep 3TUJIEHA C TOMOIIBI0 KaueCTBEHHOW peakluu Ha KpaTHble CBs3M. COCTaBISATh YpaBHEHHUS XMMUYECKUX peaKLUd, XapaKTEepHU3YIOLIUX
HenpeJenbHbI XapakTep alkaaneHoB. OOBACHATh Sp-THOPUAM3ALMIO U IMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl alleTUJIEHA, Ha3blBaTh TOMOJIOTH
aueTUIIeHa M0 MEXyHAPOAHOW HOMEHKIIATYPE, COCTABIATh YPABHEHUS PEAKIMM, XapaKTEPU3YIOINX XUMUYECKUE CBOMCTBA alleTUIIeHa

Tema 4. ApomaTnuyeckne yriesoaopoasl (apens) (2 1)

CTpOGHI/Ie OcH30I1a. I/I30Mep1/1;1 U HOMCHKIJIaTypa. duznueckue W XUMHUYECKHE CBoMcTBa OeH3o0ma. ['omonorum Oen3oma. I'eHeTHueckas CBS3b
ApOMATHYCCKUX YIIJIEBOAOPOAOB € APYI'UMHU KJIaCCaMH YIJIICBOAOPOA0B.

Hemoncrpanuu. benson kak pactBoputelns, ropeHue 6ensona. OTHomeHne 6eH301a K OpOMHOM BOJe M pacTBOpY NepmaHraHarta Kaius. OKucieHue

TOJIyOJIa.
Oobyuarowuiica 00713ceH ymMenn:

OOBACHATD IEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIBI OeH301a. M300pakath CTpyKTypHYIO (popMyiry OeH3051a IBYMS CIIOCOOaMH.
OOBsACHATH, KaK CBOWMCTBa O€H30a OOYCIOBIIEHBI CTPOCHHEM €ro MOJIeKynabl. COCTaBISATh ypaBHEHHUS PEAKIUi, XapaKTepU3YIOUINX XUMHUYECKHE
CBOICTBa OEH30JIa U €T0 TOMOJIOTOB



Tema 5. IIlpupoaHble HCTOYHUKH YIJI€BOIOPOIOB (2 1)
[Tpuponansiii ra3z. Hedte u Hedrenponykrsl. @usndeckue cBoiicTBa. CriocoOs! mepepaboTku HedTH.

Jemoncrpanmu. O3HaKoMIIeHHE ¢ 00pa3iaMy IPOAYKTOB HePTenepabOTKH.

Ooyuarowuiica 00nxcen ymemas:

XapakTepru30BaTh COCTAB MPUPOAHOrO I'a3a U MOMYTHBIX HEPTIHBIX ra30B.
XapakTepu3oBath criocoObl nepepadboTku HehTH. OOBACHATH OTIIMYNE OCH3MHA MIPSIMON MEPETOHKHU OT KPEKUHT - OCH3UHA.

Pazgen 3. KUCJIOPOJICOAEPKAIIIUE OPTAHUYECKHUE COEIMHEHMS (11 4)
Tema 6. CiupTtbl u ¢enoJnbl (34)

OpHoaToMHbIe TpenenbHble cnupThl. CTpoeHne Monekys, (yHKUUMOHanbpHas rpynna. Bomopoanast cBsasb. M3omepus u HomeHkiaTypa. CBoiicTBa
MeTaHojJa (dTaHoJa), IOJy4eHHE U HIpuMeHeHue. DU3MOJOTrMYecKoe JECTBHE CIUPTOB HAa OpPraHU3M 4YejloBeKa. MHOroaTOMHbBIE CIHUPTHI.
OTWIEHIIMKOIb, ruuepul. CBoiictBa, npumeHenue. denomnsl. CtpoeHue MoseKyibl (heHosa. B3aumHoe BiMsHUE aTOMOB B MOJIEKYJIE Ha IpUMepe
¢enona. CpoiictBa. TokcuuyHocTh (eHonma U ero coeauHeHuil. Ilpumenenue ¢enona. I'eHeTnueckas cnupTOB U (eHONA C YIIIEBOAOPOJAMHU.
JeMoncrpanuu. Bzaumozeiicteue genona c GpoMHOM BOJON M pacTBOPOM I'MIIPOKCUIA HATPUS

JlaGopatopubie ombiThl. Oxucnenue stanona okcupom meru(Il). PactBopenme rimnepuHa B Bojge W peakuus ero ¢ rugpokcuaom  wmenu(Il).
Xumuueckue cBoicTBa (heHoma

PacueTHbie 3a1a4n. PacueTsl 10 XUMHUYECKUM YpaBHCHUAM, IPHU YCIIOBUH YTO OJHO U3 pCArupyromnx BEIIECTB 1aHO B M30BITKE.

Oobyuarowuiica 0013cen ymemn:

N3obpaxars o0mryro GopmMyny OJHOATOMHBIX MPEAETbHBIX COUPTOB. OOBACHATH 00pa3oBaHHE BOJOPOJHOMN CBSI3W W €€ BIMSHHE Ha (U3HUYECKUE
cBoiicTBa cnupToB. COCTaBIATh CTPYKTYpHBIE (DOPMYJIIBI CIUPTOB U MX U30MEPOB, HA3BIBATh CIIUPTHI IO MEXAYHAPOAHOU HOMEHKIAType. OOBACHITH
3aBHUCHUMOCTh CBOWMCTB CIHUPTOB OT Hanmuuus ¢yHKiuoHansHOUM rpynmsl (-OH). CocTaBisTh ypaBHEHHUS pEaKIMi, XapaKTepU3YIOIIMX CBONCTBa
COMPTOB W WX TMpUMEHeHHe. XapakTepu3oBaTh (U3HOJOTHYECKOe JeiicTBHe MeTaHoina U drTaHona. CoOCTaBIATH YpaBHEHHS PEaKIIHid,
XapaKTepU3YIOIIUX CBOWCTBA MHOTOATOMHBIX CIUPTOB, U MPOBOJUTH KAYECTBEHHYIO PEaKIMI0O Ha MHOTOATOMHBIE CIUPTHL. OOBACHATH 3aBUCHMOCTD
CBOMCTB (hbeHOJIa OT CTPOCHHS €ro MOJEKYJbI, B3aMMHOE BIIMSHHE aTOMOB B MoJieKyle Ha npumepe ¢eHona. COCTaBIsITh ypaBHEHUS PEaKIIHid,
XapaKTepU3YIOIINX XUMUYECKHE CBOMCTBA (heHOoa

Tema 7. Asberuibl, KETOHbI, KAPOOHOBbIE KUCJIOTHI (3 4)

Anbperuabl. Ketonbsl. Ctpoenue Moiekyn. QyHKIUOHaibHas rpymnmna. M3omepus n HomeHkinarypa. dopmanbpierus M aneTanbJIerua: CBOMCTBa,
MOJIyueHUE W TMpPUMEHEHHE. ALIETOH — MpeacTaBUTeldb KeToHOB. [Ipumenenue. OgHOCOCTaBHBIE MpeaeibHbIE KapOOHOBbIE KUCIOTHL. CTpoeHue



Monekyn. dyHkionansHas rpymnmna. M3omepus u Homenkiatypa. CBoiicTBa KapOOHOBBIX KHcIOT. [Ipumenenune. Kpatkue cBeaeHus: o HempenenbHbIX
KapOOHOBBIX KUCIIOTaX. [ 'eHeTHuecKast CBA3b KApOOHOBBIX KUCIIOT C APYTUMH KIIACCaMU OPraHMYECKUX COCAMHEHUI.

Jemoncrpauuu. Ilonydenue 3TaHans OKUCIEHHWEM 3TaHoja. B3aumopeilicTBue meraHans (3TaHais) C aMMHAuHBIM pacTBOpoM okcuja cepedpa (I) u

runpokcunoM menu (II). PactBopenue B anieToHe pa3iiMyHbIX OPraHUYECKUX BEILLECTB.

PacueTHpIC 3a1a4H. OnpeneneHI/Ie MAacCOBOM U 00BEMHOM A0JIM BBIXOJa IPOAYKTA pCaKIUH OT TCOPETUUCCKHN BO3MOXHOI'O.

[Ipaktuyeckas pabora «Ilomydenue u cBOMCTBA KAPOOHOBBIX KHCIOT.
Oobyuarowuiica 00151ceH ymenms:

CocrtaBisaTh (OpMYIBI U30MEPOB M TOMOJIOTOB allbJAETHIOB U HA3bIBATh MX M0 MEXKIYHApOIHOW HOMEHKIaType. OOBICHATH 3aBUCHMOCTb CBOWCTB
aJBJIETHJIOB OT CTPOEHHUS HX (YHKIUOHANBHOUM Tpynmbl. [IpoBoAWUTH KauecTBEHHBIE peakiuMu Ha ajbAeruibl. COCTaBIAThH ypaBHEHUS DPEaKIIHiA,
XapaKTepU3YIOMINUX CBOMCTBA anbaeruoB. CocTaBiaTh GOpMYiIbl H30MEPOB M TOMOJOTOB KapOOHOBBIX KHMCIOT U Ha3bIBaTh UX MO MEKIYHAPOIHOU
HOMeHKIaType. OOBACHATh 3aBUCUMOCTh CBOMCTB KapOOHOBBIX KUCJIOT OT Hanuuus ¢yHkiuoHansHOM rpynmnsl (-COOH). CoctaBiasTh ypaBHEHHS
peaxiuii, XapakTepu3yIIuX CBOWCTBa KapOOHOBBIX KHUCHOT. [loydaTs yKCYCHYIO KHCIOTY M J0Ka3bIBaTh, YTO STO BEIIECTBO OTHOCHUTCA K Kjaccy
kucaoT. OTiInyaTh MypaBbUHYIO KHCIOTY OT YKCYCHOM € TOMOLIbI0 XMMUYECKUX PEAKLIUM.

Tema 8. Ciioxknble 3¢pupsbl. ZKupsbl. (24)
XKupsr. Haxoxnenne B mpupone. Coiicta. [Ipumenenne. Moromue cpeacrtsa. [Ipasuiia 6e30macHOro odpameHust o CpecTBaMy OBITOBOM XHMHUU.

JleMOHCTpaIuu. PaCTBOpI/IMOCTB JKHUPOB, J0Ka3aTCJIbCTBO HUX HCHOPCACIBHOI'0 XapaKTepad, OMBUICHHUEC KHUPOB. CpaBHeHI/Ie CBOMCTB MbLIA H
CHUHTCTUYCCKUX MOKOIIUX CPECACTB.

Oodyuarowuiica 0011cen ymemas:

CoctaBnarh ypaBHeHMs peakuuii srepuduranui. OOBACHATH, OHOJIOTHYECKYIO poiib KupoB. CoOmronare mpaBuiia 0€30MacHOTO OOpalleHUsi co
cpelcTBamMu OBITOBOM XUMUU

Tema 9. Yruesoasni (3u)

I'moko3a. Ctpoenne mosekynbl. CBolcTBa Tt0KO3bI. [Ipumenenne. Caxapoza. CBoiicTBa, mpuMeHeHue. Kpaxmail U 1eioio3a — IpeACcTaBUTENN
MPUPOJHBIX MOoaUMepoB. Peakuus nonukonneHcauuu. dOusnyeckne m xummuueckue corctBa. Haxoxaenue B mpupone. [Ipumenenue. AneratHoe
BOJIOKHO.

HeMoncrpanuu. B3anmopelictBue rimoko3sl ¢ rujgpokcuaom meau (II). BzaumoneiicTBue riroko3bl ¢ aMMUAdHBIM pacTBOpoM okcupia cepebdpa (I).
B3aumoneiictBue caxapo3bl ¢ THAPOKCUIOM Kaiblivg. B3aummopeiicTBue kpaxmana ¢ iogoMm. ['maponns kpaxmana. O3HakomiieHHE ¢ 00Opas3laMu

IMPUPOAHBIX U NCKYCCTBCHHBIX BOJIOKOH.



JlaGopaTtopHble onbITEl. B3anmoseicTBue caxapo3bl € THAPOKCHUIIOM Kaiblus. [IpuroToBieHne KpaxMaJlbHOTO KJIEHCTEpa U B3aUMOJICUCTBHE C
fonom. ['maponus kpaxmana. O3HAKOMIICHHE C 00pa3aMu MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH

IIpakTHyeckas pa60Ta. Pemenne OKCIICPUMCHTAJIBHBIX 3aJa4 Ha IIOJYUCHUEC U paCllO3HaBaHUEC OPraHUu4YCCKHUX BEIICCTB.

Oobyuarowuiica 00151ceH ymenms:

OOBACHATH OMOIOTUYECKYIO POJIb TIIOKO3bI. [IpakTndecku AoKa3pIBaTh HANWYKE ()YHKIIMOHATBHBIX TPYIII B MOJIEKYJIE TITIOKO3bI.

OOBACHATH, KaK CBOWCTBA CaXapo3bl CBA3aHbI C HAIMYMEM (PYHKIMOHAJIBHBIX TPYNI B €€ MOJIEKYJIe, U HA3bIBaTh OOJACTH MPUMEHEHHS Caxapo3bl.
CocTaBisATh ypaBHEHMsI pEaklMi, XapaKTepU3YyKIIUX CBOMCTBa caxapo3bl. COCTaBIATh YypaBHEHUsS pEAKUUMWA TUIpPOJIM3a Kpaxmana u
MOJIMKOHACHCAIIUM MOHOCaxapu10B. [IpoBOIUTh KaueCTBEHHYIO PEAKLIUIO Ha Kpaxmall

Pazngen 4. ABOTCOJEPXKAIIUE OPTAHUYECKUE COEIUHEHUS (6 u)
Tema 9. AMHHBI 1 aMHHOKHUCJI0THI. Bejikn (64)

Awmunsbl. Ctpoenue Monekysl. AmuHorpynna. Ou3ndeckue U XuMU4Yeckrue cBoiicTBa. AHmIMH. CBOWCTBa, TpUMeHEeHne. AMUHOKUCIOTH. M3omepust u
HOMeHKIaTypa. CBOMCTBAa. AMHHOKHCIIOTHI Kak aM(OTEepHBIC OpraHnYecKrue coequHeHus. [I[pumeHenHue.

benku — npuponubie noaumepsl. CoctaB u ctpoeHue. Gusnueckue u xumuueckue cpoicTa. [IpeBpamienue 0enkoB B opranu3Me. Y ClexXu B U3y4eHUU
U cUHTe3e 0enKoB. XUMHUs U 310poBbe uesioBeka. Jlekapctsa. [Ipobiaemsl, cBI3aHHbIE ¢ IPUMEHEHUEM JIEKapCTBEHHBIX IIPENapaToB.

JleMOHCTpaIuu. OKpaCKa TKAaHU aHUJIMHOBBIM KPAaCUTCJICM. I[OKEB&TCJ'ILCTBO HaJIn4uA (bYHKI_II/IOHaJ'ILHLIX r'pyIin B paCTBOpax aMUHOKHCJIOT.

Ha6ODaTODHBIe OIIBITHI HBCTHHG pCaKknunn Ha OcnKu (6I/IypeTOBa$I n KC&HTOHpOTeI/IHOBa}I).

Oobyuarowuiica 0013cen ymenn:

CocTaBnaTh YpaBHEHMsI pEaKlMi, XapaKTepU3YIOIIMX CBOMCTBA aMUHOB.

OOBACHATH 3aBUCUMOCTh CBOMCTB @MUHOKHUCIIOT OT CTPOEHMSI UX (QYHKIIMOHAIBHBIX rpynn. Ha3piBaTh aMUHOKHUCIIOTHI 10 MEXAYHapOIAHON
HOMEHKJIATYpE M COCTABJIATh YPAaBHEHHMs PEAKIUM, XapaKTepU3YIOIINX UX CBOWCTBA.

OOBACHATH OMOJOTUYECKYIO POJIb OEIKOB U MX IpeBpalieHuid B opranusme. [IpoBoIuTh IBETHBIE peaKIuy Ha OEJIKH.

OOBACHATH OMOIOTUYECKYIO POJIb HYKJIEMHOBBIX KUCIIOT.

ITonp30BaTbCss HMHCTPYKLHMEN K JIEKAPCTBEHHBIM IIperapaTam

Pa3nea 5. BBICOKOMOJIEKYJIAAPHBIE COEAUHEHUS (4 1)

Tema 10. CunTeTn4eckue nojaumMepsl (4 4)



[lonsiTE O BBICOKOMOJEKYJSAPHBIX coeauHeHusX. lloaumepsl, monydaemble B peakuuax mnonuMmepusanuu. Ctpoenue Mosekyn. I[lonuatuieH.

[Momunponunen. ®enonpopmanpaeruanbie cMoibl. CHHTETHUECKHE Kayuyku. CTpoeHue, CBOMCTBA, MOdydyeHue u npuMeHeHue. CHHTETHYECKHUE

BoJiokHa. KamnpoHn. JlaBcas.

HGMOHCTDaHHH. O6pa3HH miIacTMacc, CHHTCTUICCKUX KaydyKOB U CUHTCTUYCCKHUX BOJIOKOH.

IIpakTryeckas pa60Ta. Pacno3naBaHue miacTMacc ¥ BOJIOKOH.

Ooyuarowuiica 00nxcen ymemas:

3anuceIBaTh YpaBHCHUA peaKHI/Iﬁ MMOJIMMCpHU3alnu. 3anuceIBaTh YpaBHCHHA peaKuHﬁ INOJIMKOHACHCAIIH.

Pacno3naBarth OpraHN4Y€CKUC BCHICCTBA, HCIIOJb3Yyd KAaUYCCTBCHHBIC PCAKIIUU

TEMATHYECKOE IJIAHUPOBAHUE YYEBHOI'O ITPEJIMETA XUMMSI 10 kaace

/o

HaumenoBanue pasnena u ypoka

Koi-Bo
JacoB

Bunel yueOHOI nesTebHOCTH

TpebGoBaHUsI K YPOBHIO
MOJIFOTOBKU O0YYaIOLUXCS
(pe3ynbTar)

Paznen 1. TEOPUTHUYECKHUE OCHOBBI OPTAHUYECKOM XUMMH (44)

Tema 1. Teopus ocnoswt opzanuueckoit xumuu (4u)

1 [Ipeamer opraHn4ecKoil XUMHH. 1 VYuarcs  pa3nuyarth  NpeaMeThl  W3y4YeHHUs | 3HATh: OCHOBHBIE MPEANIOCHUIKU
Teopust XUMUUECKOTO CTPOCHUS OpraHMYEeCKOil ¥ HEOPTaHMYECKOH XUMHH BO3HUKHOBEHHUS TEOPUH XUMHUECKOTO CTPOCHUS
OpraHMYECKHX BEIECTB. YMeTb: 00BSCHATD, TOYEMY OPTaHUUYECKYIO

XUMUIO BBIJICIWIN B OTJENbHBIN pa3/ies XUMUH.

2 OcCHOBHBIE TIOJIOKEHUST TEOPUHU 1 3HakomsTca ¢ nonoxeHusiMu TXC. 3HaTh: YTO HYKHO YYUTHIBaTh IPU COCTABICHUU
XAMUYECKOTO CTPOEHHUS CTp}/'KTypHOI\/JI q)OpMy.]'II)I OpPTraHU4Y€CKOIro BEUICCTBA.
OPraHMYeCKHX COeTMHEHHUil XUMHUYECKOE CTPOCHHUE. Teopnﬁvngqucxoro
AM. Bytneposa. CTPOEHUS BEUIECTB. YTIEpOaHbIN ckener. M3omepus.

N3omepsl.
YMeTb: pa3nudath TPU OCHOBHBIX THIIA
YIJIEPOJIHOTO CKEJleTa: pa3BETBIEHHBIMH,
HEPAa3BETBJICHHBIN U IUKINYECKUI

3 CocrosiHue IeKTPOHOB B 1 HaspiBatoT uzyuennsie nosioxxenust TXC. 3HaTh: DHEpreTuyecKkre YpoBHHU U MOYPOBHU.

aToMme. DIJIEKTPOHHAs MpUpoaa
XUMHUYECKUX CBSI3€ B

VYuarcs pa3jiniaTtb MpeaAMCTEBI HU3Yy4YCHUSA

ONEeKTPOHHbIE OPOUTANIN. S-3JIEKTPOHBI U -
a51eKTpoHbl. CiuH 35ekTpoHa. CriapeHHbIe AIEKTPOHBI.




OpPraHN4Y€CKUX COCAUHCHUAX.

OpraHUYeCKON U HEOPraHUYECKON XUMUHU.

DnekTponHas koHpuryparus. ['padpuaeckue
AJIEKTPOHHBIC (POPMYIIBL. G- U T-CBsI3U. MeTo
BaJICHTHBIX CBs3eil. DYHKIIMOHAIBHYIO TPYIIITY.
YMeTh: pa3inudaTh NOHATHUS «JICKTPOHHAS
000JI0YKa» U «AJIEKTPOHHAs OpOUTaby. M300paxarh
AJIEKTPOHHBIC KOHPUTYPALIUK aTOMOB DJIEMEHTOB 1-TO
U 2-TONEepPHOI0B; O0BICHATH MEXaHH3M 00pa30BaHUS U
0COOCHHOCTH G- U TT- CBS3CH

4 | Knaccuduxanus OpraHn4ecKux 1
COCIUHCHHM.

HaspiBaroT uzyuennsie nosoxenust TXC.
OOBSICHIIOT MpEAMETHI U3y4YeHUs
OpPraHUYECKON ¥ HEOPraHMYEeCKON XUMHUHU.

3HakoMsTCs/ HU3y4daroT KJ'IaCCI/I(bI/IKaI_II/IIO
OpPraHu4YCCKUux COCJIMHCHUM.
HaXOI[HT, BBIININCBIBAIOT, AHAIIU3UPYIOT

HE00X0IUMYI0 HH(OPMALIHIO IO HOBOU TEME.

3nartp: [IpuHImne! KI1accuuKanuu OpraHuyecKuX
COEeIMHEHUI

Paznen 2. YTJIEBOAOPOADI (11 4)

Tema 2. IlIpeoenvhvie yeneo0opoowt (ankaust) (2u)

5 | DHEeKTpOHHOE U MPOCTPAHCTBE 1
HHOE CTPOEHUE AJIKAHOB.
I'omomnoru n n30Mepel aKaHOB

MoaenupyroT MpOCTPaHCTBEHHOE CTPOCHHE
MeTaHa, YTaHa.

ONUCHIBAIOT MPOCTPAHCTBEHHYIO CTPYKTYPY
MeTaHa.

HaxonsT, BEITUCHIBAIOT, aHATH3UPYIOT
HEo0X0IUMYI0 HH(pOpMAIIHIO (TOMOJIOTH,
HU30MEpHI).

3HAKOMSITCS C HOMEHKJIATYpOH aTKaHOB.

3HaTh: NpeeIbHBIE YTIIEBOIOPOIbI (AIKAHBI).
Bo30yxaeHHOe COCTOSTHUE aToMa yriiepo/ia.
I'mOpuan3anust atToMHbIX opOuTanei. ['omosnoru.
I'omonornyeckas pa3HOCTb. ['OMOIOTrHUECKUN PALI.
MexyHapoaHasi HOMEHKJIaTypa OpraHM4eCKUX
BelecTB. M3o0mMepus yriiepoaHoro CKesera.

YMeTb: 00BSCHATH MPOCTPAHCTBEHHOE

CTPOEHHE MOJIEKYJI aJIKAHOB Ha OCHOBE
MIpeJICTaBICHU 0 THOpUaN3aluu opouTaieit aroma
yraepoja. M3rotaBnuBarhk MOJENIHM MOJIEKYJ aJIKaHOB,
PYKOBOJICTBYSICh TEOPUEH XUMUYECKOTO CTPOCHUS
OpPraHWYECKHUX BEIIECTB. Y METh OTJIMYATh TOMOJIOTOB
OT U30MepOoB. J[aBaTh Ha3BaHUS ajJKaHaM I10
MEXIYHAPOAHOW HOMEHKIIAType




6 | Meran — mpocTeimmii 1 OOBSICHSIOT MPOCTPAHCTBEHHYIO CTPYKTYpPY | 3HATB: peakinu 3aMeleHus (TaJoreHupoBaHue),
MPEACTABUTEID AIIKAHOB. MCTaHa. pCakiuuu JCTUAPHUPOBAHUS, PCAKIIUN U30MECpPU3aALIUN
Paccka3plBalOT O TOHATHUSX  «TOMOJOTHY, | aikaHoB. Llenubie peakiuu. CBOOOJHBIC PATUKATIBL.
«M30MEPHD AIIKAHOB. ["anoreHnpon3BOIHBIE AIKAHOB.
HabmionaroT u  ONMCHIBAIOT ~ XMMHUYECKUE | YMeTh: COCTABIISITh YPABHEHHS] XUMHUYECKHIX
peakuuu peakuuii, XapaKTepU3yOIUX XUMUYECKUE CBOMCTBA
MeTaHa U €ro TOMOJIOTOB.
Tema 3. HenpeaejabHble yriieBoaopoasbl (4 1)

7 HenpenenbHbie yrieBogopoIb. 1 MoaenupyroT NpoCTPaHCTBEHHOE CTPOCHUE 3HaTh: KpaTHbIC CBA3U. HenpenenbHbie
AJIKEHBI: CTPOEHUE MOJIEKYII, sTeHa. ONUCHIBAIOT IPOCTPAHCTBEHHYIO YII€BOAOPOABI. AJNKEHBI. SP3- THOpUAN3aus. JTeH
TOMOJIOTHS U U30MEPUS. CTPYKTYpy 3TeHa. Haxonsr, BBIIUCHIBAIOT, (atunen). M3omepus monokeHus JBOMHON CBS3H.
CBoiicTBa 1 MpUMEHEHUE aHAIM3UPYIOT HeoOXoauMyto uHpopMmanuio o | [IpoctpancTBeHHas nuzomepus (CTEpeon3oMepus).

HOMEHKJIATyp€ U U30MEPUHU aJTKEHOB. YMeTh: OOBSICHITH IPOCTPAHCTBEHHOE CTPOCHHE
Habmro1a10T 1 ONUCHIBAIOT XUMUYECKUE MOJIEKYJIbI 3TUJIEHA HA OCHOBE IIPE/ICTABICHU O
peakLMy, XapaKTepHbIE ISl AIKEHOB. ruOpuan3ali aTOMHBIX OpOUTaNel yriepoaa.
[Tepeuncnsiror 061acTH MPUMEHEHHUs alKeHOB. | M300pakaTh CTpYKTypHBIE (POPMYIIBI aTKEHOB U X
OCO3HAaHHO U TPOU3BOJIBHO CTPOSIT M30MEpOB, HA3bIBATh AJIKEHBI 110 MEXKTYHAPOIHOMN
BBICKA3bIBAaHUS B YCTHOM U MUCHbMEHHOMN HOMEHKJIAType, COCTABIATH (POPMYITBI AIKEHOB 110 MX
bopme, UCTIONB3YST HEOOXOTUMYIO Ha3BaHUSM.

XUMHUYECKYIO TEPMUHOJIOTHIO.

8 | Ilpaktuueckas pabota 1 CamocTosaTenbHO GOPMYITHPYIOT LIETH YPOKa, | 3HATH: peaklnu MPUCOSANHEHUS (THIPUPOBAHUE,
Nel «Ilomyuenue stunena u CTPYKTYpPUPYIOT HH(OPMALIHIO, TPOBOIST rajJloreHupOBaHueE, THAPATALUS ), OKUCTICHUS U
OMBITHI C HUM. OTBITHI JJI MOTYYEHUS STUIICHA U U3yYEHUS MOJIMMEPU3ALUHU ATKEHOB. BBICOKOMOJIEKYISIpHBIE

€ro CBOMCTB coennHeHUs. KauecTBEHHbIE peakuy Ha JBOMHYIO
[TpumenstoT 3uanus o Th mpu BeIMOTHEHUN cBs13b. CIOCOOBI MOTYyYEHUS AIKEHOB U 00JIaCTH UX
SaI[aHI/H\/JI. MMPUMCHCHUA.
YMeThb: COCTaBIATh YPaBHEHUS XUMHUYECKHUX

PaboTaroT 1 BEIMOIHSIIOT YIeOHBIC IEHCTBUSA B | PEAKLUH, XapAKTEPU3YIOIUX XUMUYECKHE CBOMCTBA
napax, JEMOHCTPHPYIOT CIIOCOOHOCT ankeHoB. J[oka3bIBaTh HEMPEACIbHBINA XapaKTep
BBITIOTHATE SKCIIEPUMEHT H OITHCHIBATE ero o | O /WICHa C MOMOIIBIO KaqCCTBEHHON PCAKIH Ha
OTpe/IeIEHHOMY IIJIaHy. KpaTHBIC CBA3HN

9 | AnkanueHsl. 1 CamocTosaTenbHO (GOPMYITHPYIOT LIETH YPOKa, | 3HATH: alIKa/IueHBI (JUEHOBEIE YTIIEBOAOPOIBI).

HaXOJST U BBILACISAIOT HEOOXOIUMYIO
UH(OPMaIIKIO, CTPYKTYPUPYIOT HH(OpMAIHIO,

JuBunun (6yraauen-1,3). M3onpen
(2meTunOyraauen-1,3). ConpsoKkeHHBIE TBOWHBIC




0(pOPMIISIIOT B BU/I€ KOHCIIEKTA.

cBs13u. Peakiuu npucoenuHenus (TaJloreHUPOBaHMS ) U
MOJIMMEPU3ALIH AJIKaJUCHOB.

YMeThb: COCTaBISTh YPABHEHHSI XUMHUYECKHUX
peaKkuuii, XapaKTEPU3YIOLINX HENPEACIbHBIN XapaKTep
aJIKaJInE€HOB

10

AneTnieH U ero rOMOJIOTH.

MozaenupyroT NpOCTPaHCTBEHHOE CTPOCHUE
sTHHA. HaxomsT, BBITUCHIBAIOT, aHATU3UPYIOT
HE00X0 UMY HH(OPMAIIHIO O HOMEHKIIAType
U u3oMepuu ankuHoB. Habmromaror u
OIUCHIBAIOT XUMHUYECKHE PEaKIIHH,
XapakTepHbIe i1 9TuHA. [lepedncisor
00J1acTU IpUMEHEeHHUs aTKUHOB. OCO3HAHHO U
MIPOU3BOJILHO CTPOSIT BHICKA3bIBAHUS B YCTHOM
¥ IUCbMEHHOHN (opMe, HCTIONB3Ys
HEOOXOIUMYI0 XHMHYECKYIO TEPMUHOJIOTHIO.

3Hath: anetwieH (3TUH). MexXKiiaccoBast U30MepHsl.
Sp-rubpuM3anys ANEKTPOHHBIX OpOUTANIEH.

Peakuuu npucoequHeHNs, OKUCIEHUS U
MOJIMMEPU3AIIIH.

YMeTh: 00BACHATDH SP- THOPUAU3ALUIO U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIbI

alleTUJIeHa, Ha3bIBaTh TOMOJIOTH alleTHIIEHA T10
MEXIYHApOJAHONH HOMEHKIIAType, COCTABIISATh
YpaBHEHHUS peaKluil, XapaKTepU3YIOLUIUX XUMHUYECKHE
CBOIICTBa alleTUJICHA.

Tema 4. Apomamuueckue y2n1e6000poovt

(apenwvt) (2 u)

11 | beH301 1 €ro roMoJOTH. 1 MozenupyroT NpOCTPaHCTBEHHOE CTPOCHUE 3HaTh: apeHbl (apoOMaTUYECKUE YIIIEBOIOPOIbI).
Oenzona. HabmomaroT u onmceiBaoT bensoun. ben3onbHoe konbLo. Tomyon. M3omepus
XMMUYECKHE PEaKLIUH, XapaKTepHbIe IS 3aMecTUTeINEeH.
oensona. [lepeuncastor o0nacTu IpUMEHEHNS | YMeTh: OObSICHATH 3JIEKTPOHHOE U TPOCTPAHCTBEHHOE
OeH30J1a ¥ €ro IPOU3BOTHBIX. CTpOEHHUE MOJIEeKYIbl OeH3oia. 300paxath
CTPYKTYpHYIO (hopMyiTy O€H30J1a IBYMS CITOCOOAMMU
12 | CsaoiicTBa 6€H301a U €T0 1 3HakoMsITCs ¢ HHGOpMaIMeil 0 roMoJiorax 3HaTh: peakluy 3aMelleHus (raloreHupoBaHue,

TOMOJIOI'OB.

6en3omna. ONUCHIBaIOT T€HETUYECKHE CBSI3U
MCKAY U3YYCHHBIMH KilaCCaMU OPraHUYCCKUX
BEIIECTB C MOMOIIBIO0 €ECTECTBEHHOTO S3bIKa U
si3pIKa XUMHUH. OCO3HAHHO U IIPOU3BOJIBLHO
CTPOSIT BBICKA3bIBaHUS B YCTHOW U TUCHMEHHOMN
dbopme, UCTIOIB3YST HEOOXOTUMYIO
XUMHUYECKYIO TEPMUHOIIOTHIO.

HUTPOBAHUE), OKUCIICHUE U TIPUCOEIUHEHUS Y
apeHoB. [lectunuapl. ['eHeTHYECKAs CBSI3b APEHOB C
JPYTUMU YTIIE€BOJOPOAAMM.

YMeTb: 00BSACHITH, KaK CBOMCTBA OEH30I1a
00yCIIOBJIEHBI CTPOCHHEM €ro MOJIeKYbl. COCTaBIATh
YpaBHEHUS PEAKIINM, XapaKTePU3YIOITUX
XHMHYECKHE CBOMCTBA O€H30J1a U €r0 TOMOJIOTOB.

Tema 5. Ipupoonsvie ucmoynuku y2neeo00opooos (3 u)

13

[IpupoiHBIE HICTOYHUKHT
yriesogopoaos. Ilepepaborka
He(TH.

2

CamocrosTensHO (GOPMYITUPYIOT LIETTH YPOKa,
HAXOJST U BBIACISIOT HEOOXOIUMYIO

nH(}OpMaILMIO, CTPYKTYPUPYIOT HH(OPMAIIHUIO,

3uaTh: npupoaHslii ra3. Hedrts. [lonmyTHbie HEDTAHBIE
ra3sl. Kamennsiii yross. [leperonka nedru.
Pexktuduxanmonnas kononHa. beusun. Jlurpous.




0(OPMIISIIOT B BUJI€ KOHCIIEKTA.

Kepocun. Kpexkunr vedrenpoaykros. [Tupomaus.

14

Konrponsnas pabdora 1 o
TeMaM «Teopus XMMHYECKOTO
CTPOEHHUS OPTAaHUYECKUX
COCTUHEHUIY,
«YTIIEBOAOPOABIY.

CamocrosTenbHO GOPMYIHUPYIOT LETH YPOKa,
HaXOJST U BBIICJISIOT HEOOXOIUMYIO
UHPOPMALNIO, CTPYKTYPUPYIOT HH(OPMAIIHIO,
oopMIISIOT B BUIE KOHCIIEKTA.

NUCHMEHHO BBIPA)KAaIOT CBOU MBICIIU B
COOTBETCTBHUH C 33/1a4aMH U YCIOBUSIMHU
3aJaHuM.

Paznen 3. KUCJIOPOJACOJAEPKAIUIUME OPTAHUYECKHUE COEIUHEHUS (11 u)

Tema 6. Cnupmut u ¢henonwt (3u)

15 | OgHoaTtoMHBIE IPEEIbHbBIE 3HAKOMSITCS CO CTPOCHUEM MOJIEKYJIbI 3TaHOJIA. | 3HATB: KUCIOPOACOIEpKaAINEe OpraHNYEeCKHe
cnuptsl. [Tonydenue, Haxont, BBIIMCHIBAIOT, aHATU3UPYIOT coeauHenus. OTHOATOMHBIE NPEEIbHbIE CIIUPTBHI.
XMMHUYECKHE CBOMCTBA U HE00X0IMMYI0 HH(POPMAIIHIO O HOMEHKIaType | PYHKIMOHAIbHAS IPyIIa CIIUPTOB. MeTaHoI
[IPUMEHEHHE OJTHOATOMHBIX U u3oMepuu ankanosos. HaOmronaror (MeTHIIOBBIN CIUPT). DTAHOJ (3TUIIOBBINA CIUPT).
IIpeeIbHBIX CIIUPTOB. JEMOHCTPHUPYEMBIE OIIBITHI U ONUCHIBAIOT [lepBUYHBI, BTOPUUHBIN U TPETUYHBINA aTOMBI

XMMUYECKHUE PEAKLIUH, XapaKTepHbIE AJIs yriepoaa. Bonoponnas cBs3e. CiupToBoe OposkeHue.
ankanosnoB. [lepeuncstor obmactu dbepmenTsl. Bomopoaubie cBs3U. AJKOTOJINU3M.
IPUMEHEHUs anKkaHoyioB. OCO3HAHHO U YMeTb: 00bSCHSTh, Kak 00pa3yeTcs BOJIOPOIHAsS
IIPOU3BOJIBHO CTPOST BbICKA3bIBAaHUS B YCTHOW | CBSI3b M KaK OHA BIUSET HAa (PU3NUECKHE CBOMCTBA
U MIUCbMEHHOHN (opMme, UCTIONb3Ys cnupToB. COCTaBIATh CTPYKTYPHBIE (OPMYIIBI
HEOOXOIUMYI0 XUMUYECKYIO TEPMUHOJIOTHIO. CIIUPTOB U X U30MEPOB, HA3BIBATH CIIUPTHI 11O
MEXyHapOaAHOM HOMeHKIaType. OObSCHATH
3aBHCHUMOCTbH CBOMCTB CIIUPTOB OT HAJIMYHUS
(GYHKIIMOHAJIBHOW IPYNIIbI
16 | MHOTOaTOMHBIE CITUPTHI. 3HAKOMSITCS CO CTPOCHHUEM MOJIEKYII 3HaTBh: MHOIOATOMHBIE CIIUPTHI. DTUJICHIJIMKOJIb.
STUJIEHTJIMKOJI U rnuepuHa. Mccnenyror ux I'muuepun. KauecTBeHHas peakiiis Ha MHOTOAaTOMHbBIE
cBoiicTBa. OCO3HAHHO U IIPOU3BOJIBHO CTPOSAT | CIUPTHI.
BBICKA3bIBAHUS B YCTHOM M MMCbMEHHOMN YMeThb: COCTaBIATh YPABHEHUS PEAKIINM,
dopme, UCTIONB3YST HEOOXOTUMYIO MIOATBEPKIAIOIIUX CBOMCTBA MHOIOATOMHBIX
XUMHUYECKYIO TEPMUHOJIOTHIO. CIIUPTOB, ¥ MPOBOJUTH KAUECTBEHHYIO PEAKIIHIO
Ha MHOT'OATOMHbIE CITUPTHI
17 | ®enomnsl 1 apoMaTHUECKHE 3HaKOMSATCS CO CTPOCHHUEM MOJIEKYINbI (peHosa. | 3HaTh: (heHOIbl. APOMATHUECKUE CITUPTHI.

CIUPTBL.

HaXO,I[}IT, BBITIMCBIBAIOT, AHAJIU3UPYIOT

KagecTBeHHast peakiyst Ha (eHOJI.
YMeThb: 00BSICHATH 3aBUCUMOCTH CBOICTB (heHoJIa OT




Heo0X0auMyto nHpopManuio o GeHore.
Habmro1ar0T 1€MOHCTPUPYEMBIE OIIBITHI U
OIMMHUCBIBAOT XUMHNYCCKUC PCAKIINH,
xapakTepHsle i Gpenona. [lepeuncsior
obnactu npumeHenust penona. OCO3HAHHO U
HPOU3BOJIBHO CTPOSIT BHICKA3bIBAHUS B YCTHOM
Y MUCBMEHHOI (hopMe, UCTIONB3Ys
HEOOXOIMMYI0 XUMUYECKYIO TEPMHHOJIOTHUIO.

CTPOCHHSI €r0 MOJICKYJIbI, B3aUMHOE BIIMSHUE aTOMOB B
MoOJIeKyJie Ha npumMepe Gperona. CocTaBIsiTh
yYpaBHEHUS PEAKIIUii, XapaKTEePU3YIOLIHX

XUMHYECKHE CBOMCTBA (peHOIa

Tema

7. Anvoe2uowvt, kemomnwl, KapdOoOHOBblEe KUcaomul (3 u)

18 | KapOoHunabHbIE COETUHEHUS — 1 3HAKOMSITCS CO CTPOEHUEM MOJIEKYII 3HaTh: KapOOHWIbHbIE COEAMHEHNS U KapOOHUIIbHAS
anpJeruibl 1 ketonsl. CBoiicTBa aJIbJeru0B U KeToHOB. Haxonsr, rpymnmna. AnabaerujaHas rpymnmna. Anpaeruibl. KeToHsl.
Y TIPUMEHEHHUE aJIbJICTH/IOB. BBINKCHIBAIOT, AHATH3UPYIOT HEOOXOAUMYIO Peakiium okucieHus ¥ IPUCOCTUHEHUS AJTbJICTHIOB.
MH(OPMALIHIO O BELIECTBAX JaHHBIX KIACCOB. YMeTb: COCTaBIATh POPMYJIBI H30MEPOB U TOMOJIOIOB
HabnronaroT 7eMOHCTpHPYEMBIE OTIBITHI U aJIBJICTU/IOB M HA3bIBATh UX MO0 MEXKTyHAPOIHOMH
OIUCBIBAIOT XUMUYECKHE PEaKUH, HOMEHKJIaType
XapaKTepHBIE JJIS alIbJACTH/IOB, 3aIIMCHIBAIOT
YpaBHEHMSI [TOJTyYEHUS JlbJIeTU/IOB.
[lepeuuncnsaroT 061aCTH UX TPUMEHEHUS.
OcCo3HaHHO U POU3BOJIBHO CTPOSIT
BBICKA3bIBAaHUS B YCTHOM Y MMCbMEHHOMN
bopMe, HCTIOB3YsI HEOOXOAUMYIO
XMUMUYECKYI0 TEPMHHOJIOTHIO.
19 | KapOoHOBBIE KUCIIOTHI. 1 3HaKOMSATCS CO CTPOEHHUEM MOJIEKYIT 3HaTh: KapOOHOBBIE KUCIOTH. KapOokcunbHas

XHUMHUECKHE CBOMCTBA U
MIPUMEHEHNUE OJJTHOOCHOBHBIX
MpeeIbHBIX KapOOHOBBIX
KHCIIOT.

KapOOHOBBIX KUCIIOT.

HaxonT, BBIIMCHIBAIOT, aHATU3UPYIOT
HE0OXOMMYI0 HH(OPMAITHIO O BEIIECTBAX
JnaHHOTO Kiacca. HaGmonator
JEMOHCTPHUPYEMBIE OTIBITHI U OMUCHIBAIOT
XMMUYECKHE PEAKLIUH, XapaKTepHbIE IS
aJbJIETH/I0B, 3aIIUCHIBAIOT YPABHEHUS
MOJIy4eHUs1 KapOOHOBBIX KUCIIOT.
[lepeuuncnsroT 061aCTH UX TPUMEHEHUS.
Oco3HaHHO U MPOU3BOJIBHO CTPOSIT

rpynma (kapookcorpyrrma). OJHOOCHOBHbBIE
npe/ienbHbIe KapOOHOBBIE KMCIOTHI. MypaBbUHAs
KHCIIOTa. YKCYCHAsl KUCIIOTa. ATIETaThI.

YMeTh: cocTaBIsATh (HOPMYIIBI H30MEPOB U TOMOJIOTOB
KapOOHOBBIX KHCJIOT U Ha3bIBATh UX I10
MEKTYHAPOJAHOW HOMEHKIIATYP; OOBSCHATH
3aBUCHMOCTh CBOWCTB KapOOHOBBIX KHUCIIOT OT
Hanmnuus GyakunonansHol rpymmsl (-COOH).
CocTaBnsTh ypaBHEHHsI PEAKIUil, TOATBEPIKAAOIINX
CBOMCTBA KapOOHOBBIX KHCIOT




BBICKA3bIBaHUS B YCTHOU M TUCbMEHHOMU
bopme, UCTIONB3YST HEOOXOTUMYIO
XUMHUYECKYIO TEPMUHOJIOTHIO.

20

[IpakTnueckas

pabora Ne2 «Ilomyuenue
U CBOICTBa KapOOHOBBIX
KHUCIIOT.

CamocTosATenbHO (GOPMYIHUPYIOT LIETH YPOKa,
CTPYKTYpPUPYIOT HH(OPMAIIHIO, TPOBOIST
OTIBITHI, XapaKTEePHU3YIOIIUE CBOICTBA
KHUCJIOPOJIOCOIEPKAIUX OPraHUYECKUX
BemiecTB. [Ipumensier 3nanus no Th nipu
BBHITIOJTHEHNH 3a/1aHui. PaboTaroT
BBITMIOJHSIOT y4eOHbIe IEHCTBUS B Mapax,
JIEMOHCTPHUPYIOT CIIOCOOHOCTH BBITIOJIHATH
HKCIIEPUMEHT U OMUCHIBATH €T0 10
OTpEICTICHHOMY TIJIaHy.

YMerh: oTIM4aTh MypaBbUHYIO KUCJIOTY OT YKCYCHOM
C IMIOMOULIBI0 XUMUYECKUX PEAKLINI

Tema 8. Cnoscnote r¢pupol. Kupeol. (2u)

21 | CnoxHble YQUpHI. CamocTosaTenbHO GOPMYITHPYIOT LIETH YPOKa, | 3HATh: cloxHbIE 2Qupbl. Peakius srepudukanuu.
HAXOJST U BBIACIISIOT HEOOXOTUMYIO [len049HOM THAPOIU3 CIOKHOTO dPUpa (OMBUICHHE).
uH(pOPMAILIHIO, CTPYKTYPUPYIOT HH(GOPMALIMIO, | YMeTh: COCTaBIISITh YPaBHEHHI peaklnii
0(OPMIISIIOT B BU/I€ KOHCIIEKTA. TepudUKaIH.

22 | Kupsl. Moromue cpeacTna. CamocTtosaTenbHO (GOpMYITHPYIOT LIeTH Ypoka, | 3HaTk: lllenoynoit ruaponus cioxHoro a¢upa

HaxXoasiaT U BbIACIIAIOT H€O6XOJII/IMYIO

UHpOPMaLINIO, CTPYKTYPUPYIOT HH(OPMAIIHIO,
O0(QOpPMIISIFOT B BU/I€ KOHCIIEKTA.

(oMbuTeHuE). CUHTETHYECKUE MOIOLIMECPEICTBA.
YMerb: OOBACHATH OMOTOTMUYECKYIO POJIb KHUPOB.
CobmronaTh mpaBmiia 0€30MacHOr0 00paIleHus Co
CpeZcTBaMHU ObITOBOW XMMUHU.

Tema 9. Yeneeoowt (3u)

23

I'moko3za. Caxapo3a.

3HAKOMSITCS CO CTPOCHUEM MOJIEKYIIbI
TTFOKO3bI U caXxapo3bl. HaxosT, BBINMHCHIBAIOT,
AHATM3UPYIOT HEOOXOANMYIO HH(OPMAIIHIO O
TIII0KO3€ U caxapose. HabOmromator
JEMOHCTPHUPYEMBIE OTBITHI U OMUCHIBAIOT
XUMHUYECKHE PEAKIIUH, XapaKTePHBIC TSI HUX.
[TepeuncnsroT 061aCTH UX TPUMEHEHUS.
Oco3HaHHO U TPOU3BOJIBHO CTPOSIT

3naTs: ['moko3a. @pykro3a. MoHOCaxapusl.
Onurocaxapuasl. [Iucaxapuael. Caxaposa.

YMeThb: 00BSACHATH OMOJIOTMYECKYIO POJIb TIIFOKO3BI.
Ha3zpiBaTh 001acTH MPUMEHEHHUS CaXapOo3bl.
CocTaBiATh ypaBHEHUS PEAKIUH, TOATBEPKIAIOIINX
CBOMCTBA Caxapo3bl




BBICKA3bIBaHUS B YCTHOM ¥ TMCbMEHHOU
bopme, UCTIONB3YST HEOOXOTUMYIO
XUMHUYECKYIO TEPMUHOJIOTHIO.

24 | Kpaxwman. Lemmtono3sa. 1 CamocTosATenbHO (GOPMYIHUPYIOT LIETH YPOKa, 3Harhb: nonucaxapuasl. Kpaxman. ['mukoreH.
HAXOJISIT U BBIACIISIOT HEOOXOIUMYIO Peaknus nonukonaencanuu. KauectBenHas peakius
uH(pOpMaILIMIO, CTPYKTYpUPYIOT HHGOpMaluio, | Ha Kpaxmai. Llemtonos3a. AneTummenitoiosa.
O0(OPMIISIFOT B BUI€ KOHCIIEKTA-TaOTHUIIBI. Knaccudukaiys BOJIOKOH.

YMeThb: COCTaBIATh YPaBHEHUSI PEAKIIUU TUIPOIH3a
KpaxMaja ¥ MOJUKOHIEHCAIMU MOHOCAaXapu/I0B.
25 | Ilpaktuyeckas pabora 1 CamocTosaTenbHO GOPMYITHPYIOT LIETH YPOKa, | YMeTh: IPUMEHSATh 3HaHUS 0 XUMHUYECKHUX

Ne 3 «Pemenne
IKCIIEPUMEHTAJIBHBIX 33724 Ha
MOJIyYCHHUE U PACIIO3HABAHHE
OpPraHMYECKUX BEILECTB.

CTPYKTYPUPYIOT HH()OPMALIHIO, TPOBOIST
OTIBITHI, XapaKTEPHU3YIOIIME CBOMCTBA KUPOB U
yrieBoaoB. [Ipumensier 3nanus no Th npu
BBINIOJTHEHHUH 3a/1aHuil. PaboTaroT u
BBITIOJIHSIIOT yueOHBIC IEUCTBUS B Mapax,
JEMOHCTPHUPYIOT CIIOCOOHOCTD BBITIOJIHSATH
AKCIIEPUMEHT U OMHUCHIBATH €T0 10
OTpeIeIEHHOMY TJIaHy.

CBOMCTBAX OpTraHN4YCCKUX BCIICCTB IIPHU PCIICHUN
OKCIICPUMCHTAJIbHBIX 3aaa4

Paznea 4. ABOTCOJAEPKAIIME OPTAHUYECKUE COEJJUHEHMUS (6 1)

Tema 9. Amunvt u amunoxuciomot. beaku (6u)

26 | AMUHBL 1 3HAKOMSATCS CO CTPOSHHUEM MOJIEKYJI aMMHOB M | 3HATh: a30TCOIepKAIlNe OPTaHMUYECKUE COSTUHEHMS.
aHwiMHa. Haxonst, BEIIMCHIBAIOT, AMuHBI. AMUHOTpYNNa. AHWINH.
AHAIU3UPYIOT HEOOXOAUMYIO HH(GOPMAIIUIO O | YMeTh: COCTaBIISITh YPaBHEHUSI peaKkiui,
HuX. ONUCBHIBAIOT XUMUYECKUE PEAKLINN, XapakTepHu3yIUuX CBOWCTBa aMUHOB
xapakTepHsble Ui HuX. [lepeuncustor obnactu
ux npuMeHeHus. OCO3HaHHO U MPOU3BOJIBHO
CTPOAT BBICKA3bIBaHUSI B YCTHON ¥ TUCBMEHHOM
dopme, UCTIONB3YST HEOOXOTUMYIO
XUMHUYECKYIO TEPMUHOJIOTHIO.

27 | AmuHOKHCITOTHI. Benku. 2 3HAKOMSITCS CO CTPOEHUEM MOJIEKYII 3HaTh: aMUHOKHCIIOTHI. BUNIOJISPHBIN HOH.
aMUHOKHCIIOT U OenkoB. Haxonsr, [lentuanas (amuanas) rpynmna (cBsizb). [lentusl.
BBINKCHIBAIOT, AHATM3UPYIOT HEOOXOAUMYIO I'mumma. CTpykTypa 6eKoBOM MoJeKyiIbl. benku.
uH(popmanio o HuX. OnuceiBaloT xumuueckue | JleHarypauus u runponu3 6enkoB. L[BeTHbie peakiun
peakIMy, XapakTepHble Ui HuX. [lepeuncisior | Ha O0enku. A30TcoaeprKalue reTepolMKINIecKue




00J1acTH UX TIPUMECHCHHUSI. coequuenus. [lupunun. [Tuppon. [Tupumuans.
OCO3HAaHHO U IPOU3BOJIBHO CTPOSIT [Typun. A30THCTBIE OCHOBaHHUSI.

BBICKA3bIBAHUS B YCTHOﬁ U IUCBMEHHOU YMeTh: 00LICHITH 3aBUCUMOCTE CBOMCTB
AMHHOKHCIIOT OT CTPOCHUS UX (PYHKIIMOHATBHBIX
TPYIIT; OOBSCHATH OMOJIOTHYECKYIO POJIh OCITKOB M MX
MPEBPALLECHUS B OpraHU3Me.

dbopme, UCTIOIB3YsT HEOOXOAUMYIO
XUMHYECKYIO TEPMUHOJIOTHIO.

28

A3oTcoaepKalme
TeTEPOIUKINICCKIE
coenuHeHnus. HykiienHoBble
KHUCIIOTBL.

1 3HAKOMSATCS CO CTPOCHHUEM MOJIEKYII 3narTh: Hykneoruapl. HykiaeMHOBbBIE KUCIIOTHI.
HYKJICHHOBBIX KACIOT. Haxonar, BBINKMCHIBAIOT,
aQHATM3UPYIOT HEOOXOIUMYIO HHPOPMALIHIO O
HuX. ONUCBHIBAIOT XUMUYECKUE PEAKLINN,
xapakTepHsble Ui HuX. [lepeuncstor obnactu
ux npumeHeHusi. OCO3HaHHO U MPOU3BOJIBHO
CTPOAT BBICKA3bIBaHUS B YCTHOM M IMCBMEHHOU
dbopme, HCTIONB3YsI HEOOXOAUMYIO
XUMHUYECKYIO TEPMUHOJIOTHIO.

29

XuMHS U 310pOBbE YEIOBEKA.

1 HaspiBatoT uzyuennsie noioxenus TXC. 3HaTh:

O06006111a10T 3HaHMSI U JENAI0T BBIBOJIBI O (dapmakosornyeckas XuMus.
3aKOHOMEPHOCTSAX U3MEHEHUI CBOMCTB Ymers:

(yHKIIMOHAJIbHBIX MPOU3BOIHBIX 10JIb30BATHCS MHCTPYKLUEH K JIEKaPCTBEHHBIM
YIJIEBOJOPOAOB B TOMOJIOTMUECKHX PsIaX. npernaparam

Bribupatot Hanbonee 3¢ hekTUBHBIE CTIOCOOBI
pemenus 3aga4. OCO3HaAaHHO U MPOU3BOJIBHO
CTPOAT BBICKA3bIBaHUSI B YCTHON U TMCBMEHHOM
bopme, UCTIONB3YST HEOOXOTUMYIO
XUMHUYECKYIO TEPMUHOJIOTHIO.

30

KonTpoJabnas paéora 2 no
temam «Kucnopoaconepxariue
OpPraHUYeCKUue COETUHEHUS,
«A30TcoiepKalne
OpPTraHUYECKUE COCTUHEHUS.

1 CocTaBnsrOT mi1aH paboThl U YMeTh: UCTIOIH30BaTh MPUOOPETEHHBIE 3HAHUS U
OCJIENOBATEIILHOCTD IEUCTBUM I YMEHHUS B PAKTUYECKOMN AEATETbHOCTH
YCIICLIHOT'O BBINIOJIHEHUS 3aJaHHM.

C mocTaTOYHOM HNOTHOTOM ¥ TOYHOCTHIO

IIMCBMCHHO BBIpa)KaIOT CBOHM MBICJIU B
COOTBETCTBUHU C 3aJja4aMU U YCIOBUSIMH
3aJaHuH.

Paszgea S. BBICOKOMOJIEKYJISIPHBIE COEUHEHUS (4 1)

Tema 10. Cunmemuueckue noaumeput (4 u)




31

CuHTETHYECKUE TIOJIUMEPHI.
KonneHcanonubie MOJUMEPHI.
IlenoruiacTel.

CamocTosTenbHO GOPMYIHPYIOT IETH YPOKa,
HAXOJST U BBIACIISIOT HEOOXOIUMYIO
UHPOPMAIINIO, CTPYKTYPUPYIOT HH(DOPMAIIHIO,
0(OPMIISIFOT B BUI€ KOHCIIEKTA.

3HaTh: noauMepbl. CTeneHb MOJMMEpU3aLiH.
Monowmep. CtpykTypHOE 3BeHO. TepMoriacTUuHbIe
nosmmepbl. CTepeoperyssspHbIe MOTUMEPHI.
[Monmustuinen. [MonunponuieH.
[Tonmuterpadropatriien. TepMopeakTHBHBIC
nonuMepbl. DeHo1ohopMatbIeTrHIHBIE CMOJHI.
®enomractel. AMUHOMIACTEI. IleHomnacTsl.

32

[IpakTnueckas
pabora Ned «Pacrio3zHaBaHue
IJ1aCTMACC ¥ BOJIOKOH.

CamocTtosaTensHO (GOPMYITUPYIOT LIETH YPOKa,
CTPYKTYPUPYIOT HH(OPMAIIHIO, TTPOBOJIAT
OTIBITHI, XapaKTEPU3YIOIIHE CBOWCTBA JKUPOB U
yrieBoaoB. [Ipumensier 3nanus no Th npu
BBIIIOJIHEHUH 3ajanuii. PaboraioT u
BBITIOJHSIOT y4eOHBIC ISHCTBUS B TIapax,
JIEMOHCTPHUPYIOT CIIOCOOHOCTH BBITIONHSATE
AKCIIEPUMEHT U OIUCHIBATh €T0 110
OTpeieIeHHOMY TIIIaHy.

YMeTh: MPUMCHATH 3HAHUA O XUMHUYCCKUX
CBOMCTBaxX OpraHU4Y€CKUX BECIICCTB IIPH PCIICHUU
SKCIICPUMCHTAJIBHBIX 3aJa4d

33

Opranuueckasi XuMusi, 4€I0BEK
U IPUpOJIA.

CamocrosTenbHO GOPMYIHUPYIOT LIETH YPOKa,
HaXOJAT U BBLACISAIOT HEOOXOIUMYIO
UHpOPMaLNIO, CTPYKTYPUPYIOT HH(OPMAIIHIO,
0(OPMIISIIOT B BU/I€ KOHCIIEKTA.

YMeTh: UCTIOIb30BaTh NPUOOPETEHHBIE 3HAHUS U
YMEHMSI B IPAKTUYECKOU EATEIBHOCTH

34

Hrtoroseiit ypok no Kxypcy
xumun 10 kmacca.

Pemarot PAaCUCTHBIC 3ala4n

YMerh: 3an1MChIBAaTh YPaBHEHUS PEAKLIINNA XUMUYECKUX
MPEBPALLECHUN MEXY KJlacCaMu OPraHUYEeCKUX
BEILIECTB

3HaTh: GOPMYIBI U CBOICTBA BEIIECTB OCHOBHBIX
KJIACCOB OPraHUYECKUX COCAUHEHHI




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

no xumuH 10 xiacc (1 gac B Hepento / 36 4acoB B roj)

Jlata npoBeneHus

Ne HaumenoBanue pasnena u ypoka KonnuectBo ITo ITo
n/n 4acoB IUIaHy daxry
Pa3znea 1. TEOPUTUYECKHUE OCHOBBI OPTAHUYECKON XUMUHN (4u)
Tema 1. Teopusa ocnoswt opeanuueckou xumuu (4u)
1 [Ipeamer opranndeckoit Xumun. Teopuss XUMHYECKOTO CTPOSHUS OPTaHUYECKUX BEIIECTB. 1
2 OcHOBHBIE TOJOXKEHHUS TEOPUHU XMMHYECKOT0 CTPOSHHS Oopranndeckux coenunenuit A.M. bytieposa. 1
3 CocrosiHue HJIEKTPOHOB B aTOME. DIEKTPOHHAS IPUPOJa XUMUUECKUX CBSI3€H B OPraHMUECKUX COCTUHEHUSX. 1
4 Kinaccudukanms opraHudeckux coeIuHEHUH. 1
Paznen 2. YITJIEBOJAOPOIBI (11 1)
Tema 2. IIpeoenvnvie yeneeo0opoowt (ankaust) (2u)
5 DNEeKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHUE ajTKaHOB. ['OMOJIOTH 1 M30MEpHI aTKaHOB 1
6 MertaH — npoCTEeUIINI NPeICTaBUTEIb AIKAHOB. 1
Tema 3. HenpeneabHble yriaeBoaopoab (4 4)
7 HenpenenbHabie yraeBogopoabl. AJKEHBI: CTPOSHUE MOJIEKYII, TOMOJIOTUS 1 u3omepusi. CBONCTBA U IPUMEHEHUE 1
8 | Ilpaktuueckas padota Nel «Ilomyuenue 3TuaeHa U OMBITHL C HUM. 1
9 AnxagueHsl. 1
10 ATETUJIEH U €ro TOMOJIOTH. 1

Tema 4. Apomamuueckue y2nieeo0opoowvt (apenwt) (2 u)




11

Ben3omn u ero romMoJsiory.

12

CsolicTBa 0€H30J1a U €r0 TOMOJIOTOB.

Tema 5. Ilpupoonsvie ucmounuku y2nee00opooos (3 u)

13

[TpupoaHbIe HICTOYHUKH YTIEeBOAOPOAOB. [lepepaboTka HedTH.

14

Konrpomnsnas padora Nel no remam «Teopusi XUMHYECKOTO CTPOSHHS OPTaHUYECKUX COSAUHEHHI,
«YTIIeBOAOPOBDY.

Paznen 3. KUCJIOPOACOJAEPKAIIUE OPTAHUYECKUE COEAUHEHUS (11 )

Tema 6. Cnupmut u ¢henonwt (3u)

15 | OnHoaTroMHBbIe IpeaenbHble cupThl. [loaydyenne, xumuueckue cBoicTBa M MPUMEHEHUE OIHOATOMHBIX
IIpe/IeIbHBIX CIIUPTOB.

16 | MHOTOaTOMHBIE CITUPTHI.

17 | ®eHonbl U apOMATHUYECKHUE CITUPTHI.

Tema 7. Anvoecuowl, kemonul, KapooHnoswvle Kuciomul (3 u)

18 | KapOoHuibHbIE COEIMHEHUS — aIbAETH/Ibl U KeTOHBI. CBOWMCTBA M IPUMEHEHHE aJIbJIETHI0B.
19 | KapGoHOBBIE KHUCIIOTHI. XUMHUECKHE CBOICTBA M MPUMEHEHUE OJJHOOCHOBHBIX MpeAeIbHBIX KapOOHOBBIX KUCIIOT.
20 | Ilpaktuyeckas pabora Ne2 «IlomydeHue u cBOHCTBa KAPOOHOBBIX KHUCIOTY.

Tema 8. Cnosrcuvie rpupot. Kupeot. (2u)

21

CrnoxHble 3(upHI.

22

Kupsl. Moromue cpencraa.

Tema 9. Yzneeoowt (3u)

23

I'mroxo3a. Caxapo3a.




24 | Kpaxwmau. Llemmono3sa.

25 | IIpaktuueckas pabora Ne3 «PemeHue 3KkcriepuMEHTAIbHBIX 3a/1a4 Ha MOJly4YeHUE U pacro3HaBaHHe
OpPraHUYECKUX BEIECTBY.

Paznen 4. ABOTCOAEPKAIIUE OPTAHUYECKUE COEJJUHEHMUS (6 1)

Tema 9. Amunvt u amunoxuciomot. beaku (6u)

26 | AMUHBL

27 | Amunokuciortsl. benku.

28 | AzotrcojaepKalue reTepOoIUKINIeCKie coeTMHeHNs. HyKIIenHOBBIC KHCIIOTHI.

29 | Xumus ¥ 3I0pOBbE YETIOBEKa.

30 | KonrpomnbHast pabora Ne2 o remam «Kuciopoicoepxaniiue opraHideckiue COCIMHEHU, «A30TCoAepKaIIne
OpPraHUYECKUE COCTUHEHUS.

Pa3nen 5. BBICOKOMOJIEKYJISIPHBIE COEAUHEHUWS (4 4)

Tema 10. Cunmemuueckue noaumeput (4 u)

31 | Cunretnueckue nonumepbl. KonaeHcanonHuele noauMepsl. [leHommacTsl.

32 | IIpaktuueckas pabora Ned «PacrozHaBaHMe IIaCTMAcC U BOJIOKOHY.

33 | Opranuueckast XUMHsI, Y€JIOBEK U MPUPOJIA.

34 | UtoroBslii ypok no kypcy xumun 10 kiacca.




YUEBHO-TEMATHYECKUM ILTAH

11 knacc

Non/m | Tema paznena yacoB | [Ipaktnu. | KoHTpobH.

[ToBTOpenue kypca 10 ki 1
1 TeopeTuueckue ocHOBbI XuMHH (194)

1.1 Baxueiiiie XHUMAYECKHE TOHATHS U 3aKOHBI 4

1.2 Crpoenue BemecTna 3

1.3 Xumuueckue peakuuu 3

1.4 PactBOpbI 5 1

1.5 DnekTpoxuMuYecKue peakiuu 4 1
2 Heoprannyeckasi xumusi(11q)

2.1 Meransl 6 1

2.2 Hemeransl 5 1 1
3 Xumus ¥ Ku3Hb (34)
Hroro 34 3 2




COAEPKAHUE YYEBHOI'O IPE/IMETA

11 kaacc (34y; 14. B HEneno)

Teoperudeckue 0CHOBbI XumMuu (194)

Baxueiiiine XuMUYecKue TMOHATHUS W 3aKOHBl. XHUMHMUYECKHH 3JeMeHT. ATOMHBI HOMep. MaccoBoe umucino. Hyxmunabl. Paguonykaupasl.
N3otomsl.

3aKOH COXpaHEeHHUsI MacChl BEIECTB. 3aKOH COXPAHEHUS U MpeBpalleHust SHepruu. JleekT Macchl.

[lepuoanueckuii 3aKoH. DieKTpoHHas KoHpurypamus. ['padudeckas snexkrponHas Gopmyna. Pacnipenenenue 31eKTpOHOB B aTOMaX 3JIEMEHTOB
MaJbIX U OOJIBIIKMX MEPUOJOB, S-, P-, d-, f-amemeHThl. JlaHTaHOMIBI. AKTUHOMIBL. ICKYCCTBEHHO TOJyYeHHBIC 3JIeMEHThI. BaneHTHOCTh. BaneHTHbie
BO3MOKHOCTH aTOMOB. BoJ1opoiHbIE cOeIuHEH N .

Crpoenne BemiectBa. MoHHast cBs3b. KoBaneHTHas (monsipHas W HEMOJISIPHAS) CBS3b. OJEKTPOHHAs Qopmyna. Meramiudeckas CBS3b.
Bonoponnas cB3b.

I'uGpuau3anmst aTOMHBIX OpOUTATIEH.

Kpucramisl: arToMHBIE, MOJIEKYJISIPHBIE, HOHHBIE, METAJNIMYECKHE. DIIeMEHTapHasl s;YeuKa.

[Momamopdusm. [Homumopdusie monudpukamuu. Amnorponus. Mzomepus. ['omonorus. XuMHYECKHA CHHTE3.

Xumuueckue peakiuu. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakui. Peakiuu paznoskeHus, COeIMHEeHU, 3aMeleHHsI, 0OOMeHa.
DK30TepMUYECKHE U dHAOTepMUUYeCKre peakimu. OO0paTumbie U HeoOpaTuMble peakiuu. TernoBoi 3 dekt peakmun. 3akoH ['ecca.
Tepmoxumuueckue ypaBHeHus. Ternora oOpa3zoBanus. TermioTta cropaHusl.

CKopocTh XMMHUECKOM peakliMi. AKTUBUPOBAHHBIN KOMILIEKC. 3aKOH AecTByronmx Macc. Kunernueckoe ypaBHEHUE PEaKIIUH.

Xumnueckoe pasHosecue. IIpunnun Jle larense.

PactBopsl. [Jucniepcubie cuctemsl. PacTBopsl. [ pyboaucniepcHbie cucteMsl (CycrieH3uu U amyibenn). Komongaeie pacTBOpHI (3051H). ASPO30JIH.
CrniocoObl BbIpaXeHUs KOHIIEHTPALMU pacTBOPOB. MoJisipHasi KOHLIEHTpaIs (MOJISIPHOCTB).
DNeKTpOAUTHI. DNeKTpoauTHueckas nuccounanus. Crenens aucconuanuu. Koncranra aucconuanuu. Bogopoansiil mokasarens. Peakiuu
MOHHOT0 OOMeEHa.
I'maponus oprannyeckux BemecTB. I napoaus conen.
DNEKTPOXUMHUYECKHE peakuu. ['anbBaHUUeCKnil 2JIeMeHT. DneKTpoabl. AHoA. Karoa. AkkyMynaTop. TONIMBHBIN 371€MEHT. DINEKTPOXUMHS.
Psin cTanmapTHBIX 21EKTPOAHBIX MOTeHIMaNoB. CtanaapTHble ycinoBus. CTaHAapTHBIA BOAOPOIHBIN AIIEKTPO.
Koppo3us metannos. Xumudeckasi U 3J1€KTPOXUMHUECKask KOPPO3Us.
DIIEKTPONIN3. DIIEKTPOJIN3 BOJHBIX PACTBOPOB. DJIEKTPOJIN3 PACILIABOB.
Heopranuveckasi xumus (114)
Mertannbl. Crioco0sl osryueHus: MeTayioB. Jlerkue u Tsxénbie MeTaisl. JIerkoriaBkye U TyroriaBkue MeTaiibl. Metamuinueckue aeMeHTs A- u b-
rpyni. Menap. Lunk. Tutan. Xpom. XKenezo. Hukens. [Inatuna. Crutasel. Jlerupyronme no6asku. UépHsle metabl. [{BeTHbie MeTasibl. YyryH.
Cranb. JlerupoBaHHBIE CTAJIH.
Oxcuapl ¥ THIAPOKCH]IBI METAILIIOB.
Hewmerammnsr. [Ipocteie BemecTBa — HemeTaiwibl. Yriaeposa. Kpemuauii. Azot. ®ochop. Kucnopoa. Cepa. @rop. Xiop.
Kucnotusie okcnael. Kucnopoaconepskamue kucioTsl. CepHast Kuciiota. A30THas KucioTta. BogopoiHble coeIMHEHNST HEMETAILIOB.



N

N

['eHeTrdeckas CBA3b HEOPTaHUYECKUX U OPraHUYECKUX BEIICCTB.

XuMmus ¥ Ku3Hb(34)

XuMHU4ecKasi TPOMBIIIUICHHOCTh. XUMHYECKask TEXHOJIOTHS.

XUMHUYECKOTO 3arpsi3HEHUSL.

JdemoncTpanuu.

Mopaenu HOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX U METAUNIMYECKUX KPUCTAIUTMUYECKUX PEUIETOK.
Mopaenu MONEeKyJ U30MEPOB U TOMOJIOTOB

Paznuunble TUITBI XUMUYECKUX PEaKLUi, BUJICOOMBITHI 10 OPTaHUYECKON XUMUHU.
OO0pa3siubl METAJUIOB U MX COCTUHEHUH, CIIJIaBOB.

B3anmoneiicTBre METAIIOB C KUCIOPOAOM, KHUCIOTaMH, BOJOM.

JlokazaTenbcTBO aM(POTEPHOCTH ATFOMHHHUS U €T0 THIPOKCH/IA.

BzaumopeiicTBue Meau U JKelie3a ¢ KHUCJIOPOAOM; BBaHMOﬂeﬁCTBI/IC MCIHU M KCJIC3a C KUCIIO0TaMHt (cepHaﬂ, COHHHaH).

[Tonyuenue runpokcunos menu (I1I) u xpoma (L), okcuga menu.
B3anMoeicTBre OKCHIIOB M THIPOKCUIOB METAJNIOB C KUCIIOTAMHU.
JlokazarenbcTBO amporepHocTH coequaenuit xpoma(lll)

OO0pa31bl HeMeTaIoB.

Mojenu KpUCTALTMYECKUX PEHIETOK aliMas3a u rpadura.

HOHY‘I@HI/IC aMMHaKa 1 XJIOpoBOAOpPOJa, paCTBOPCHUC UX B BOJAC, JOKA3ATCIIbCTBO KMCIIOTHO-OCHOBHBIX CBOMCTB 3THX BCIIICCTB.

Cxuranve yriss W cepbl B KHCIOpPOJAE, OIPENEICHHE XUMHUYECKMX CBOMCTB MPOAYKTOB CrOPAaHMUSL.
KOHILEHTPHUPOBAHHON CEpHOM KHUCIIOTHI, KOHIIEHTPUPOBAHHOW U pa30aBIeHHON a30THON KHUCIIOTHI.
OO0pa3s1bl cpeicTB OBITOBOM XMMHHU, MHCTPYKIMH 10 UX TPUMEHEHHIO.

JlaGopaTopHbIe ONBITHI.

W3yuenue BIUSHUS pa3InYHbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKUX pPEeaKLui
Omnpenenenne peakiiuu cpeibl YHUBEPCATHHBIM HHIUKATOPOM.

I'mpponus coen.

IIpakTnyeckune padoTsl

[IpuroroBnenne pacTBOPOB € 33JaHHON MOJIIPHOM KOHLIEHTpALEn».
Pemenne skcriepuMeHTaNBHBIX 3a7a4 10 TeMe «MeTaib»

Pemenue skcriepuMeHTaNbHBIX  3a7a4 1o TeMe «Hemeramnsn»

B3aumonencrtBue ¢ MeObio



KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Ne | HaumeHoBaHuUS pa3nesnoB U TEM XapaKkTepUCTHKA OCHOBHBIX BUJOB AEATEIILHOCTH YUYCHHKA (Ha ypOBHE yUeOHBIX IeHCTBUIN)

ypo

Ka

1 IToBTOpenwue kypca xumun 10 xmacca

Teoperuueckue ocHOBbI Xxumuu (194)
1.1. BaxxHeWIe XUMHUYECKUE TIOHSATHS U 3aKOHBI (4 1)

2. Xumunueckuit anemenT. Hyknunpl. | [lepeuncnsaTs BakHeHIINEe XapaKTEPUCTUKA XUMUYECKOTO 371eMeHTa. OOBSICHITh pa3inune
M3otorbl. 3akoHBI COXpaHEHUS MEXKY TOHATUSAMH «XUMHYECKUN DJIEMEHT», «HYKIIH», «U30TOI». [I[pUMEHITh 3aK0H
MAacCChl ¥ DHEPTUU B XUMUU. COXpaHEHHUs MACChI BEUIECTB ITPU COCTABIICHUH YPAaBHEHUN XUMUYECKUX peakuuid. Onpenensirb

MaKCUMaJIbHO BO3MOXKHOE YHCJIO AJIEKTPOHOB HAa SHEPTETUUECKOM YPOBHE. 3alMChIBATh

3. [lepnonnueckuii 3aKoH. rpaduyeckue 3IeKTPOHHbIC GOPMYIIBI S-, P- 1 d-3J1eMEeHTOB. XapaKTepHU30BaTh MOPSIO0K
Pacnipeniernienne 3J€KTPOHOB B 3aIlOJIHEHHS AJIEKTPOHAMH YHEPreTUYECKUX YPOBHEH U MOAYpOBHEH B aToMax. OOBSICHSTD, B
aToMax 3JIEMEHTOB MajbIX U 4yéM 3aKiIr04aeTcs (GU3NUECKUil CMBICT TOHATUS «BAJIEHTHOCTHY. OOBSICHATH, UeM
0OJBLINX NEPHOJIOB. OIIpEEIISAIOTCS BaJICHTHbIE BO3MOYKHOCTH aTOMOB Pa3HbIX 3JIeMeHTOB. COCTaBIISTh

4. [Tonoxenre B neEpuOANIECKON rpaduyeckue 3eKTpoHHbIE POpMYIIBI a30Ta, pochopa, KUCIOPOoIa U Cephl, a TAKKE
CHCTEME BOAOPO/A, JAHTAHOUIOB, | XapaKTEPU30BaTh N3MEHEHUS PAJUyCOB aTOMOB XMMHYECKHUX 3JIEMEHTOB IO MEPUoAaM U A-
AKTHHOMJOB Y UCKYCCTBEHHO rpynmnam nepuogu4eckon TabIuIsl
MOJIYYEHHBIX 3JIEMEHTOB.

5. | BaJleHTHOCTh U BaJICHTHBIC
BO3MOKHOCTH aTOMOB

1.2. Ctpoenmue BemectBa (34)

6. OcCHOBHBIE BHABl XHMHYECKOU OOBACHATH MEXaHU3M 00pa30BaHUS HOHHOW U KOBAJIGHTHOM CBSI3U W OCOOEHHOCTHU
cBsi3U. MloHHAs ¥ KOBaJI€HTHAs (bU3UYECKUX CBOWMCTB HOHHBIX U KOBAJIEHTHBIX COCAMHEHUH.

CBs3b. MeTarumueckast CBA3b. CocTaBiaTh MEKTPOHHBIE (OPMYIIBI MOJIEKYN KOBAICHTHBIX coeTuHEHU. OOBICHITH
Bonopoanas cBsi3b. MEXaHU3M 00pa30BaHUs BOJOPOIHON U METAJUTMYECKOM CBSI3€H M 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT BUAa XUMUUECKOH CBsI3U. OOBSICHATH MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII

7 [IpocTpaHCcTBEHHOE CTPOCHUE OpPTraHWYECKUX U HEOPTAaHUYECKUX COCTUHEHUN C TTOMOIIBIO TIPEICTABICHUI O THOPUAN3AIIUN
MOJIEKYII. opoutaneit. OOBSCHATH 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA €T0 KPUCTAJUTMUECKOM

peméTku. OOBSICHATD MPUIHMHBI MHOTOOOPA3us BEUIECTB

8

Crpoenune KpucTamios.
Kpucrannuueckue pemeéTku.
[TprunHbl MHOTOOOpa3us
BEIIECTB.

1.3. Xumnueckue peaknuu (3 1)




Knaccudukanusa XuMUuecKux
pEaKLHIA.

[lepeuncnsaTh NpU3HAKHU, 10 KOTOPHIM KJIACCU(PHULIMPYIOT XUMUYECKUE PEaKIUH.
OOBACHATH CYITHOCTh XUMHUYECKON peakuuu. COCTaBIATh YPaBHEHUSI XUMHUECKUX PEAKIINH,

10. | CkopocTh XUMHUYECKUX PEAKIMiA. | OTHOCAIIMXCS K onpeaenéHHoMY TUIly. OObACHATH BIUSHUE KOHIIEHTPALUI peareHToB Ha
Karanms. CKOpPOCTh TOMOT€HHBIX U T€TEPOTeHHBIX peakiuii. OOBSICHATH BIAMSHUE Pa3IHUHBIX (PAaKTOPOB
11. | XuMH4eCKOe PaBHOBECHE H Ha CKOPOCTb XUMUYECKON PEAKIUH, a TAKXKE 3HAYCHNE IPUMEHEHUS KaTaIu3aTOpOB U
YCJIOBHS €70 CMEIICHHMS. MHTUOUTOPOB Ha NpakTUKE. OOBSICHATH BIUAHUE U3MEHEHHS KOHIICHTPALUU OJJHOTO U3
pearupyroumux BeUECTB, TEMIIEPATYPhl U JaBJICHU Ha CMELIEHUE XUMUYECKOIO PaBHOBECUS
1.4.PactBopsI (5 1)
12. | lucnepcHble CHCTEMBI. XapakTepru30BaTh CBOMCTBA Pa3JIUYHbBIX BUJIOB IUCIEPCHBIX CUCTEM, YKa3bIBATh IPUUUHBI
13. | Cnoco6bl BBIpAKEHHUS KOaryJisiliMy KOJJIOUIOB U 3HAYEHME JTOTO sIBJICHU. Pemars 3a1auu Ha IPUrOTOBIICHUE
KOHI[CHTPALHH PACTBOPOB. pacTBopa OIpeeIEHHON MOJIIPHON KOHIIEHTpauu. ['0TOBUTH pacTBOp 3aJaHHON MOJIIPHOU
14. | IIpaxmuueckas paboma 1 KoHUEeHTpauuu. OOBACHATH, IOYEMY PaCTBOPHI BEIIECTB C MOHHON M KOBAJICHTHOW NOJIIPHOM
«IIpUrOTOBIICHHE PACTBOPOB C CBSI3bI0 IIPOBOJAT AeKTpudeckuil Tok. Onpenenars pH cpeasl ¢ NOMOIIBIO YHUBEPCAIBHOTO
3a/[aHHOI MOJIPHOI uHauKaTopa. OOBSACHATH C MO3ULUN TEOPUH IEKTPOIUTUYECKON TUCCOLMALUU CYIIIHOCTh
KOHLICHTPALIHCH». XUMHMYECKHUX PEaKLIHH, TPOTEKAOIIKX B BOJIHOM cpefe. COCTaBn%TL TIOJHBIE 1 COKpalllCHHbIE
15. | DpexrponuTnueckas VOHHBIE YPAaBHEHUs PEaKLMil, XapaKTEPU3YIOINX OCHOBHBIE CBOMCTBA BAJKHEUIIINX KIIACCOB
mmcconmanyst. Bogopomstii HEOPraHUYECKUX COeAUHEHUN. OnpenenaTs peakuio Cpebl pacTBOpa COJIM B BOJE.
T10Ka3aTeNb. PeakIiy HOHHOTO CocTaBiaTh ypaBHEHUS PEAKIUI TMAPOIIN3a OPraHUYECKUX U HEOPraHUYECKUX BELIECTB
oOMeHa.
16. | T'uaposn3 OpraHUYECcKUuX U
HEOPraHWYECKUX COECTMHEHMI.
1.5. DnexTpoxuMudeckue peakuuu (4 1)
17. | X¥MHUYecKue NCTOYHUKH TOKa. OOBACHATH MPUHIUN pabOThI raJIbBAHUYECKOT0 1eMeHTa. OOBACHATH, KaK yCTPOCH
Psin cranapTHBIX DIIEKTPOIHBIX CTaHJAPTHBIN BOJOPOAHBIN MIEKTPO. 1101630BaTHCS PAAOM CTaHIAPTHBIX AIEKTPOIHBIX
MIOTCHIUAJIOB. noTeHHanoB. OTINYaTh XUMHUUECKYIO KOPPO3HIO OT 3IEKTpOXUMHUECKOH. OOBICHATH
18. | Koppo3usi MeTasioB U eé MIPUHLUIIBI 3aIUThl METAJUTMYECKUX U3IECIUA OT KOPPO3HH.
PEAYIPEKICHUE. OOBACHATDH, KaKHe MPOLIECCH MPOUCXOIAT Ha KaTOE U aHO/E IIPHU AJIEKTPOJIN3€E PACILUIABOB U
19. | DnekTponms. pacTtBopoB cosieil. COCTaBISITh CyMMapHbIe YPaBHEHMSI peakluii 3JIEKTPOIU3a
20. | KourpoJbHasi pagora 1 o Teme
«TeopeTnyeckrue OCHOBBI XUMHUM))
Heopranuyeckas xumus (11 4)
1.1. Meramtst (6 9)
21. | OOmrast XxapaKTepUCTHKA 1 XapakTepHu30BaTh 00IME CBOMCTBA METAJUIOB M Pa3bsICHATH UX HA OCHOBE MPEJICTaBICHHUH O
CrocoObI MOJTYYEHHUS] METAJLIOB. CTPOECHHUH aTOMOB METAJNIOB, METAJUIMYECKON CBSI3M U METAJUIMYECKON KPUCTAIIINYECKON
22. pemérke. VnmocTpupoBaTh NpUMepaMu CIocoObl MOTYyYeHUs METAUIOB. XapaKTepH30BaTh

00630p METATITMYECKHUX
31eMeHTOB A- 1 b-rpynm.

Xxumuueckue cBoiicrsa metamioB |A—IIA rpynmn u anroMuHMS, COCTaBIATH COOTBETCTBYIOIINE




23.

Menp. Lunk. Tutan. Xpom.
Kene3o, HUKEIb, INIATHHA.

ypaBHeHMsI peakiuid. OOBACHIATh 0COOEHHOCTH CTPOCHMS AaTOMOB XUMHUYECKHUX 3JIEMEHTOB b-
rpynn nepuoaundeckoi cuctemsl Jl. . MenneneeBa. CocTaBisiTh ypaBHEHUsI peakui,

24. | CrutaBbl METAJLIOB. XapaKTepU3YIOIIUX CBOMCTBA ME/IH, [IMHKA, TUTAHAa, XpoMma, >kese3a. [IpeackaspiBaTh CBOMCTBA

25. | Okcumbl ¥ THAPOKCHIBI CIUTaBa, 3Has ero cocraB. OOBSICHITH, KAK H3MEHSIOTCSI CBOMCTBA OKCUIIOB U THIPOKCHJIOB
METAILIIOB. METaJUIOB I10 TIEpHoJIaM U A-TpyImaM Mepruoandeckon Ta0uibl. OObSICHAT, KaK U3MEHSIIOTCS

26. | IIpaxmuuecxas paboma 2 CBOMCTBA OKCHUJIOB U THIPOKCHIOB XMMHUYECKOTO 3JIEMEHTA C IMOBBIIIICHUEM CTEIICHU
«PelleHne KCIIEPUMEHTAIBHBIX OKHCJIEHHs €10 aToMa. 3anuceIBaTh B MOJICKYJIIPHOM 1 MOHHOM BUJIE YPaBHEHUA XHMIIECKHX
3a5a4 1o Teme «MeTalTby. peakiuii, XapaKTepU3yIOIKUX KUCIOTHO-OCHOBHBIE CBOMCTBA OKCHIOB U THIAPOKCHIOB

METaJUIOB, a TAK)KE IKCIICPUMEHTAIBHO JOKA3bIBaTh HAJIMYUE 3TUX CBOMCTB. Pacmo3HaBath
KaTUOHBI COJIEH C MOMOIIBK KAYECTBEHHBIX PEaKIU
1.2. Hemerasmisr (5 4)

27. | O630p HemeTauioB. CBOMCTBa M | XapaKTepu30BaTh OOIIHE CBOMCTBA HEMETAIIJIOB U Pa3bsCHITh UX HA OCHOBE MPE/ICTaBICHUH O
MIPUMEHEHNE BaKHEHUIIINX cTpoeHuu aroma. Ha3piBaTh 00J1acTH MPUMEHEHHUS BAXKHEHIIINX HEMETANIOB. XapaKTepU30BaTh
HEMETAJUIOB. CBOMCTBA BBICIINX OKCHJIOB HEMETAJIJIOB M KUCIOPOICOJAEPKAIIUX KUCIOT, COCTaBIISATh

28. | OO1Ias XxapaKTEpUCTHKA OKCHIOB | YPAaBHEHUS COOTBETCTBYIOIIUX PEAKLUN 1 OOBSCHATh UX B CBETE IPEJCTABICHUN 00
HEMETAaJUIOB U OKHCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIMIX U AIEKTPOIUTUUECKON AUCCOLIMALIHH.
KHCIIOPOJICOACPKAIINX KHUCIIOT. CocTaBisATh ypaBHEHUs PEaKLUM, XapaKTEPU3YIOLIUX OKUCIUTEIbHBIE CBOMCTBA CEPHOU U
OKuCIUTENBHBIE CBOMCTBA A30THOM KUCTOT. XapaKTepru30BaTh N3MEHEHHE CBOMCTB JIETYYHX BOJIOPOIHBIX COCAMHEHUI
CEPHOM U a30THOM KHCIIOT. HEMETAJUIOB 10 NIeproay U A- rpynnam nepuogudeckoil cuctemsl. Jloka3blBaTh B3aUMOCBSI3b
Bonoponusie coequnenus HEOPraHUYECKHX U OPTaHUYECKUX coeNuHEeHU. COCTaBIATh YPaBHEHUS] XUMUUECKUX PEAKIINA,
HEMETAaJUIOB. OTpaXKAIOIIHUX B3aUMOCBSI3b HEOPTAHUUYECKUX U OPraHMYECKHUX BEIIECTB, OOBACHATH UX Ha

29. | I'eneTHyecKast CBS3b OCHOBE
HEOPraHMYECKMX U OPTAHMYECKUX | TEOPUH DJIEKTPOJIUTUYECKON TUCCOLMALMHI 1 ITPEICTABICHUH 00 OKMCIUTEIBHO-

BEIIECTB. BOCCTAHOBUTEJBHBIX Mporieccax. [[pakTuuecku pacmo3HaBaTh BEIIECTBA C TTOMOIIBIO

30. Hpa}(muqec]{aﬂ pa60ma 3 Ka4C€CTBCHHBIX peaKI_[I/II\/’I Ha aHUOHBbI
«Penienne 3xcnepuMeHTaIbHBIX
3a1a4 o reme «Hemeranibiy.

31. | KonTpoJsbHas pa6ora 2 1o Teme
«Heoprannueckast Xumus».

2. XuMmus ¥ Ku3Hb (3 9)

32.

XUMUS B TPOMBIIILIEHHOCTH.
[IpuHIUITBI XUMHAYECKOTO
MPOU3BOACTBA. XUMHUKO-
TEXHOJOTHYECKHUE PUHIUIIBI
MPOMBIIUICHHOTO MOJTYy4YEeHUS
MeTaiuioB. IIpon3BoACTBO YyryHa
Y CTaJIU.

OOBACHATH HayYyHbIE IPUHIIMITBI TPOM3BOICTBA HA IPUMEPE MPOU3BOICTBA CEPHOI KUCIIOTHI.
[TepeuncnsTh NPUHIUIBI XUMUYECKOTO POU3BOJICTBA, UCIIOJIb3yeMbIe MIPHU MOTYICHUH
YyryHa.

CocTaBnaTh ypaBHEHUS XUMHUECKUX PEAKIUN, TPOTEKAIONINX MPH MOJIYYSHUN YYTYHA U CTaJIH.
CobnronaTh paBuiia 0€30MmacHoN paboThI CO CPECTBAMHU OBITOBON XHUMUHU.

OOBACHATH MPUUMHBI XUMHYECKOTO 3arpsI3HEHUS BO31yXa, BOJOEMOB U MTOYB




33.

Xumust B ObITy. XUMHYECKas
MPOMBIIUIEHHOCTD U
OKpYKarolas cpea.

34.

HToroBslii ypok 1o Kypcy XMMHUH
11 knacca.

TPEBOBAHMSI K YPOBHIO ITOJArOTOBKHU BbIIYCKHUKOB CPEJHEI (IIOJIHOI) OBIIEOBPA30BATEJILHOM HIKOJIbI

B pe3ynbrate u3yueHusi yaeOHOTo mpeaMeTa « XuMUs» Ha YPOBHE CpeaHEro oo01mero oopa3oBaHus Ha 0a30BOM YPOBHE BBINMYCKHUK HAYYUTCS:

pacKpbIBaTh Ha MPUMEpaxX Pojb XUMUHU B POPMUPOBAHUU COBPEMEHHOM Hay4YHOU KapTUHBI MUPA U B MIPAKTUYECKON JESATEIbHOCTH YEIIOBEKa;
JEMOHCTPUPOBATH HA IPUMEPAX B3aUMOCBS3b MEXKITY XUMUEH U APYTUMH €CTE€CTBEHHBIMH HayKaMu;
pacKpbIBaTh HA MPUMeEpPax MOJOKEHUS TEOPUH XuMudeckoro ctpoeHus: A.M.bytieposa;

IIOHHMMAaThb (I)I/ISI/I‘IGCKI/Iﬁ CMBICJI IICPUOANYCCKOI'O 3daKOHA I[I/I MenpaeneeBa U Ha €ro OCHOBE OOBSACHATH 3aBHCHMOCTb CBOHCTB XMMHUYECKHX
3JICMCHTOB U 06p830BaHHLIX HMH BCHICCTB OT 3JICKTPOHHOI'O CTPOCHUA aTOMOB;,

OOBSICHATH IPUYUHBI MHOTO00PA3Hsl BEIECTB HA OCHOBE OOIMX MPEICTABICHHE 00 MX COCTaBE U CTPOCHUH;

IMPUMCHATH IIpaBUJIa CHUCTEMAaTHUYECKOM MGX(HYHapOHHOﬁ HOMCHKIJIATYpPbI KaK CPCACTBA Pa3JIMYCHUSA U I/II[eHTI/I(i)I/IKaHI/II/I BCIIECCTB 110 UX COCTABY
U CTPOCHHIO;

COCTaBJISITh MOJIEKYJISIDHBIE U CTPYKTYpHbIE (DOPMYJbl OPraHMYECKUX BEUIECTB Kak HOcUTeled MH(POpMaluu O CTPOCHHUU BEIIECTBA, €ro
CBOMCTBAx M NPHUHAIIEKHOCTH K ONPEIECICHHOMY KJIACCy COCIMHEHNN;

XapaKTCPU30BaTh OPraHNMYCCKUC BCHICCTBA IO COCTaBy, CTPOCHHIO U CBOI\/JICTBaM, YCTaHABJIMBATb MMPUYMHHO-CJICACTBCHHBIC CBA3HU MCKIY
JAaHHBIMU XapaKTCPUCTUKAaMU BCIICCTBA,

MPUBOJUTH MPUMEPHl XUMUYECKUX PEAKIMH, PAaCKPBIBAIOIINX XapaKTepPHbIE CBONCTBA THUIMUYHBIX IMPEICTABUTENIEH KIACCOB OPTraHUYECKUX
COCIMHEHHH, C LIEeTbI0 UX UACHTU(DUKAIIMN U O0BSICHEHUS 00JIaCTU IPUMEHEHNS,

IMPOrHO3UPOBATH BO3MOXHOCTDb IMPOTCKAHUSA XUMHUYCCKUX peaKHI/Iﬁ Ha OCHOBE 3HAHUM O THUIIAX XUMHYECKOU CBS3U B MOJICKYJIaX pC€arcHToOB U
WX PEaKIIMOHHOM CIIOCOOHOCTH;

WCIIOIh30BaTh 3HAHUS O COCTAaBE, CTPOSCHWHM W XWMHUUYECKHX CBOWCTBAX BEIIECTB I HUX OE30MacHOTO TMPUMEHEHHS B TMPAKTHYECKOM
NeSATeIIbHOCTH;

MPUBOJIUTh TMPUMEPHI TMPAKTUYECKOTO HCIOJIB30BaHUS TMPOAYKTOB IepepadOoTK He)TH M HPHUPOJHOTO Tras3a, BHICOKOMOJIEKYISIPHBIX
COEMHEHMH (ITOJIMATHIIEHA, CHHTETUYECKOTO KaydyKa, alleTaTHOI'O BOJIOKHA);

MNpOBOAWUTH ONBITBHI MO PACIIO3HAHUIO OPraHUYCCKUX BCHICCTB (TJ'II/II_IepI/IHa, YKCyCHOﬁ KHCJIOTBI, HCIIPCACIIbHBIX JXUPOB, I'IFOKO34d, Kpaxmaja,
6CJ'IKOB) B COCTABC NMUIICBBIX MMPOAYKTOB U KOCMETHUYCCKUX CPCACTB,



BJIAJICTh NPaBUJIAMH U IpuéMaMu 6€30MacHOi paboThl ¢ XUMUYECKHMMHU BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBaHUEM;

YCTaHaBJIMBATh 3aBUCHUMOCTb CKOPOCTHU XHUMHYCCKOMN peakiuu U CMCHICHHUA XHMUYCCKOTO PABHOBECHA OT PA3JIMYHBIX (l)aKTOPOB C ICJIBIO
OIIPCACIICHUA ONITUMAJIbBHBIX YCJIOBI/Iﬁ MMPOTCKAHUA XUMHUYCCKUX ITPOLICCCOB;

MMPUBOJUTDL IPUMEP 'HAPOJIN3a coJieil B HOBCGHHCBHOP'I JKH3HH YCJIOBCKaA,

IPUBOAUTH IPUMEPBI OKHCIHUTCIbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ B IIpHUpPOAC, HNPOU3BOACTBCHHBIX IIPOLECCaAX H KUZHEACATCIbHOCTHU
OpraHu3MoOB;

MPUBOANUTH PUMEPHI XUMUYECKUX PEaKINi, paCKPBHIBAIOLINX O0IINE XUMHUECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAIIIOB U HEMETAILIIOB;

MIPOBOANTH PACUYEThl HA HAXO0XKICHHUE MOJICKYISIPHOHN (hOPMYITBI YIIIEBOJOPOIa MO MPOAYKTAM CrOPAHUS U MO0 €r0 OTHOCUTEIBHOU MIIOTHOCTH U
MAaCCOBBIM JOJIIM 3JIEMEHTOB, BXOJIAIINX B €r0 COCTAB;

BJIaJIeTh NTpaBUJIaMH 0€3011acHOI0 OOpAIEHUs C €JKUMH, TOPIOUUMH U TOKCUYHBIMU BEIIECTBAMH, CPEJCTBAMU ObITOBON XMMUU;
OCYIIECTBIISTH MOMCK XUMHUECKOW MH(POPMALINY 110 Ha3BaHUSAM, HIICHTH(UKATOpaM, CTPYKTYPHBIM (popMysiaM BEIIECTB;

KPUTHYECKH OIEHMBATh U MHTEPIPETHPOBATH XMMUYECKYI0 MH(POPMALIUIO, COJACPIKAIIYIOCS B COOOIIECHHUIX CPEICTB MaccOBOi MH(OpMaIum,
pecypcax VHTepHeTa, HAy4YHO-MIOMYJISIPHBIX CTAThAX, C TOUKH 3PEHHs] €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJSIX BBISABICHUS OLIMOOYHBIX
CyXJleHU# U (opMHUPOBaHUS COOCTBEHHOM MO3ULINH;

MNpEACTAaBJIATh IIYTU PCIICHUA rI00aIbHBIX npo6neM, CTOAIIMX IIEpCa YCIIOBCUCCTBOM (SKOHOFI/I‘IGCKI/IX, OHCPIreTUYCCKHUX, CLIpbeBLIX) H pOJib
XUMHUHU B PCHICHHUU 3THX HpO6HCM.

BBIHyCKHI/IK IMOJYYHUT BO3MOKHOCTDb HAYYUTHLCH

HIUTIOCTPUPOBATH ITPUMEPAMU CTAHOBJICHUC U 5BOJIFOINUIO OpFaHI/I‘{eCKOI\/’I XUMHHU KaK HAYKHU Ha Pa3JIMYHBbIX UCTOPHUYCCKUX STaIlaX eé Pa3BUTHA,

HCIOJIb30BATh METOAbI HAYYHOTI'O ITO3HAHUA ITPU BBINIOJIHCHUHN IIPOCKTOB U y‘le6H0-I/ICCJ'IeI[OBaTeJ'ILCKI/IX 3aa4 1Mo U3y4YCHUIO CBOI\/’ICTB, CII0CO00B
MOJIYYCHH U paCllO3HABAHUS OPTaHNYCCKUX BCIICCTB,

OOBSICHATh TPHUPOAY U CIOCOOBI OOpa3OBaHWs XUMHUYECKOW CBSI3U: KOBAJCHTHOW (MONSPHOW W HETOJSIPHOWM), MOHHOM, METATMYeCKOH,
BOJOPOAHON-C LEJBIO ONPEIETIECHUS AaKTUBHOCTH BEIIECTB;

YCTaHaBJIMBAThE TCHETUYCCKYIO CBA3b MCXKY KJIaCCaMM OPraHUYCCKUX BEIICCTB JIA 000CHOBaHHUS HpHHHHHH&]’IBHOﬁ BO3MOXHOCTH IMOJIYYCHHA
OpPraHu4€CKux COC}II/IHCHI/If/i 3aaHHOr0 CoCTaBa U CTPOCHUS,

YCTaHABIIMBATh B3aMMOCBSA3M MEXAYy (akTaMu U Teopuel, MPUYMHOW U CIEACTBHEM IpPH aHalIu3e MpoOJEeMHBIX CUTyallMii U 0O0OCHOBaHUU
IIPUHUMAEMBIX PEHIEHUN HA OCHOBE XUMHUYECKUX 3HAHUI.

TpeGoBanus K pe3yJbTaTaM YCBOEHHS Y4eOHOI0 Kypca

B xone ycBoenus yaeOHOTO MaTepuaia, BBITOTHEHUS Pa3TUIHBIX BUJOB yUeOHOM IEATETLHOCTH y 00yJaromerocst OyayT chopMupoBaHbI CIAEAYIOIINE
KOMIIETEHIINH:



3nanue/nonumanue

< BaXHEUIINE XMMUYECKUE MOHSATHS: BEIIECTBO, OKHCIIUTENb U BOCCTAHOBUTEIb, OKMCICHUE U BOCCTAHOBJICHUE, TEIUIOBOM 3(QPEKT peakiuH,
CKOpPOCTh XUMUYECKOM peakluy, KaTaju3, XMMUYECKOe PaBHOBECHE, YIIIEPOIHBINA CKeNeT. (PyHKIMOHAIbHAS IPYIINA, H30MEPHsL, TOMOJIOTHSL:

OCHOBHBIC 3aKOHBI XUMHUHN: COXPAaHCHUA MACChl BEUICCTB, ITIOCTOAHCTBA COCTAaBa, HepI/IOHI/I‘-IeCKI/Iﬁ 3aKOH,

OCHOBHBIC TCOPUU XUMUH: XUMHYICCKOMN CBsA3H, CTPOCHUS OPraHUYICCKHUX COCANHCHUU.

R

BaXHEHIIIE BEIIECTBA U MaTepUalbl: METaH, STUJICH, alleTHIICH, OCH30JI, dTAHOJ, XKHUPHI, MBI, TIIOK034a, caxapo3a, KpaxMal, KJIeT4aTKa,
OCJIKH, ICKYCCTBEHHBIE M CHHTETHYECKHE BOJIOKHA, KAy4yKH, TIJIACTMACCHI.

YyMeHue

1. Ha3BIBATE: HU3YYCHHBIC BCIICCTBA I10 ((TpHBHaHBHOﬁ>> NI MC)KILYHapOHHOﬁ HOMCHKIJIATYpC,

2. ONIPEACIIATh: BAJICHTHOCTD U CTEIICHb OKMCIICHUS XUMHUUYECKHUX JIEMEHTOB, THII XUMHYECKOM CBSI3M B COSIMHEHUSX, 3apsi]] HOHA, TPUHAIC)KHOCTh
BEILIECTB K PA3JIMUYHBIM KJIACCAaM OPTaHUYECKUX COCTMHEHUH,

3. XapakTepu30BaTh: O0IINE XMMHUECKHAE CBOMCTBA OPraHUYECKUX COCTUHEHHUH; CTPOCHNE U XUMUYECKUE CBOMCTBA N3YUYCHHBIX OPTraHMYECKHUX
COCITMHEHHH,

4. 00BACHATD: 3aBUCHUMOCTh CBOMCTB BEILIECTB OT UX COCTAaBa U CTPOCHHS,

5. BBIMIOJIHATh XUMUYECKUH HKCIIEPUMEHT MO PAaClIO3HABAHUIO BAXKHEUIIINX OPraHMYECKUX BEIIECTB,

6. TPOBOAMTD: CAMOCTOSITENIbHBIN MOMCK XUMHUECKON HH(POPMAIIH C UCMIOIB30BAaHUEM PA3INYHBIX HCTOYHUKOB (HAyYHO-TIOMYSPHBIX U3TaHUM,
KOMITHIOTEPHBIX 0a3 JaHHBIX, pecypcoB MIHTepHETA); UCIIOIB30BATh KOMIBIOTEPHBIE TEXHOJIOTHH /171 00pa0OTKHU U TIEpeladyul XUMHUIECKOM
nH(OpMaIIUY U ee MPEACTABICHHS B pa3NUYHbIX (hopmax;

7. Ucnonp30BaTh MpUOOPETECHHBIC 3HAHUS M YMEHUS B IPAKTUUYECKOM IeATeTbHOCTH U MTOBCEHEBHOM KU3HU JJIS:

» OOBSCHEHHUS XUMUYCCKUX SBIICHUH, POUCXOAIINX B TIPUPOJIE, OBITY M HAa IPOU3BOJICTBE; OMPEICICHIS BO3MOXXHOCTH IPOTEKAHUS
XUMHUYECKUX MPEBPAILIEHUN B PAa3JIMYHBIX YCIOBUSX U OLEHKH UX TOCIIECTBUN;

» DKOJIOTMYECKH TPAMOTHOTO TIOBEJICHUS B OKPYKAOIIEH Cpe/ie; OICHKH BIUSHUS XHMHUECKOTO 3arPsA3HEHUS OKPYXKAIOIICH CPeIbl Ha OPTaHu3M
YelloBeKa U IPYTHUE KUBbIE OPTaHU3MBI; OE30MMaCHOTO OOPAIEHHUS C TOPIOYMMH M TOKCUYHBIMU BEIIECTBAMU, JIA0OPATOPHBIM 000PYAOBAHUEM;
MIPUTOTOBJICHUSI PACTBOPOB 33/IaHHOW KOHIIGHTPAIIMU B OBITY U Ha TPOU3BOCTBE; KPUTUUECKON OIICHKU JJOCTOBEPHOCTH XMMHYECKOM
nH(pOpMaIIUHY, TTOCTYMAONIEH U3 Pa3HBIX HCTOYHHUKOB.

Cooeporcanue uHGOPMAUUOHHON KOMNEMEHYUU YHAULUXCA

1. YMmenue usBiekaTh yueOHyI0 HHGOPMAIUIO HA OCHOBE CONIOCTABUTEIBHOTO aHAIN3a PUCYHKOB, 00BEKTOB, MOJIENIEH, KOJUIEKIIHHA.
2. YMeHue paboTaTh C XUMUYECKUMHU CIIOBApSMHU U CIPAaBOYHUKAMH B MIOMCKE 3HAYCHUH XUMHUYECKUX TEPMUHOB.

3. YMeHue nonb30BaThCsl MPEAMETHBIM YKa3aTeleM SHIMKIONEANN U CIIPaBOYHUKOB ISl HAXOKICHUS MH(POPMAaIIUH.

4. YMmeHue nenath coo0IeHus 00beMOM 4-5 II€YaTHBIX JUCTOB.

5. Ymenue nonb3oBarbest UHTEPHET nist moucka yue6HoM nH(bOpManyu 0 XUMHYECKUX 00bEKTaX.



6. CriocoOHOCTH MepeiaBaTh CoJIepKaHue MPOCIYIIAHHOTO TEKCTa B CKATOM WJIM Pa3BEPHYTOM BHJI€ B COOTBETCTBUU C LIEIbI0 yYEOHOTO 3aJaH U

Cooepircanue KOMMYHUKAMUGHOU KOMNEMEHYUU YUAUUXCA

1. CnocoGHOCTh nepeaBaTh COJEPAKAHUE IPOCITYIIAHHOTO TEKCTa B CKATOM HIIU Pa3BEPHYTOM BUJIE B COOTBETCTBHUH C LIENbIO yIEOHOTO 3aJaHMU.

2. YMeHue nepedpazupoBaTh MbICITb (OOBSICHUTD «MHBIMU CIIOBAMUY).

3. Oco3HaHHOE U O€ryoe YTEeHNUE TEKCTOB Pa3JInYHbIX CTHJICH U KaHPOB, IPOBEIeHNE HH(HOPMALIMOHHO-CMBICIIOBOTO aHan3a Tekcra. Mcnonbs3zoBanue
pas3IMYHbIX BUIOB YTE€HUs (0O3HAKOMUTENIBHOE, IPOCMOTPOBOE, IOUCKOBOE U JIp.

4. Bb1Oop 1 HCHIOJIB30BaHNE BBIPA3UTEIbHBIX CPEACTB SA3bIKA M 3HAKOBBIX CUCTEM (TEKCT, TabiMIIa, cXeMa, ayAMOBU3YalIbHBIN P U Ap.) B
COOTBETCTBHH ¢ KOMMYHHKATHBHOM 3aauel, chepoit u cuTyaruen oOImeHusl.

5. Bnagenue MOHOJIOTHYECKOM 1 AMAIOrMYeckol peubto. Y MEHHe BCTyaTh B peueBoe OOIeHHe, y4acTBOBATh B JUaore (IOHUMaTh TOUKY 3pEHUs
cobecelHNKa, IPU3HABATH IPABO HA HHOE MHEHHUE).

Cooepotcanue pepnekcusHoll KomnemeHyuu

1. CamocrosTenbHas opraHu3aiys yaeOHo# e TeIbHOCTH (IOCTAaHOBKA 1)U, IJIAHUPOBAaHUE, ONPEIEIICHUE ONTHMAIbHOTO COOTHOIICHUS 1S U
CPEJIICTB U JIp.).

2. Brniagenre HaBBIKaMU KOHTPOJISI M OIICHKU CBOCH JCSITEILHOCTH, YMEHUEM IIPEIBUICTh BO3MOYKHBIC TTOCIIEACTBHS CBOUX JeicTBUid. [lonck n
yCTpaHEHHUE MPUYUH BO3HUKIIHUX TPYTHOCTEH.

3. CoOurojieHue HOPM TIOBEJICHUS B OKPYXKAFOIIEH cperie.

4. BnaneHne yMEHUSIMU COBMECTHOM JICSITEIIbHOCTH: COTJIACOBAHUE M KOOPAUHAIMS IEATSILHOCTH C JIPYTHMHU €€ YYaCTHHUKaMK; 00 bECKTHBHOE
OIICHWBAHHE CBOCTO BKJIAJIa B PEIICHUE OOIINX 33/1a4 KOJICKTUBA; y4eT 0COOCHHOCTEH Pa3IMuyHOTO POJICBOTO MOBEACHUS (JTUAEP, MTOAINHEHHBIN 1
ap.).

5. OueHuBaHue cBoei ACSITENTFHOCTU C TOYKU 3PEHHS] HDAaBCTBEHHBIX, IIPABOBBIX HOPM, 3CTETUUECKHX IIeHHOCTeH. Vcrnonp3oBaHne CBOMX MpaB U
BBITIOJTHEHUE CBOMX 00s[3aHHOCTEH KaK rpaKIaHMHA, WieHa 00IIecTBa U y4eOHOTO KOJICKTHBA.

KPUTEPHUU OIIEHKH YUYEBHOM JIEATEJIBHOCTH

Pe3ynbpTaThl 00y4eHUs: XUMUU JTOJKHBI COOTBETCTBOBATh OOIIMM 3aJjauaM MpeiMeTa U TpPeOOBaHUSAM K €0 YCBOCHHUIO.

PesynbTaThl 00y4eHuUs OLIEHUBAIOTCS O MATHOATEHON cucTeme. [Ipu olleHKe YUUTHIBAIOTCS CIIEAYIONINE KadeCTBEHHBIE IIOKA3aTEeNN OTBETOB:
» TiyOrHa (COOTBETCTBUE M3YYEHHBIM TEOPETHUECKHM O0O0OIICHUSM);
» OCO3HAHHOCTH (COOTBETCTBHE TPEOYEMBIM B MPOrpaMMe YMEHHSIM MPUMEHSTH MOTyYeHHYIO HH()OpMAIHio),
» TOJHOTA (COOTBETCTBHE 00BEMY NMPOrPaMMBbI M HHPOPMAIH YICOHHUKA).

[Tpu oLileHKE YUUTHIBAIOTCS YHCIIO M XapaKTep OMNOOK (CYIeCTBEHHbIE WM HECYIIECTBEHHBIE).

1. CymectBeHHBIC OMMOKHU CBSI3aHBI C HEJOCTATOYHOW TTYOMHOW W OCO3HAHHOCTHIO OTBETA (HApHUMEp, YYEHUK HETPABUIBHO YKa3aJl OCHOBHBIC
MPU3HAKU TOHSATHH, SIBICHUN, XapaKTepHbIE CBOICTBA BEIIECTB, HEMPABMWIHHO CHOPMYIHUPOBAT 3aKOH, MPABUJIO U T.I. WM YYEHUK HE CMOT
MPUMEHHUTh TEOPETUYECKUE 3HAHUSA /1711 OOBSCHEHUS U MpeAcKa3aHus SBJICHUM, YCTaHOBIICHUS IPUYUHHO-CIIEICTBEHHBIX CBSA3€H, CpaBHEHUS U
KJ1accu(UKaLUK SIBICHUH U T. 11.).



2. HecymecTBeHHBIE OMMOKH OMPENEISIIOTCS HEMOJHOTOM OTBETa (HampuMmep, YNYIICHHE M3 BUAA KaKOTO-TMOO0 HeXapakTepHOro (akrta mpu
OIIMCaHUHU BCIICCTBA, HpOL[GCCﬁ). K HEUM MOXXHO OTHECTH OI'OBOPKH, OIIMCKH, JOMMYIICHHBIC [10 HCBHUMATCIIbHOCTU (HaHpI/IMep, Ha ABa U Ooiee
YpaBHEHHsI PEaKIIMii B TIOJTHOM HOHHOM BHJIE JIOITyIIIEHA O/IHA OIIHOKa B 0003HAYCHHUH 3apsi/ia HOHA).

OuneHka TeopeTHYeCKUX 3HAHU I
OTmeTKa «5»:
% OTBET MOJHBIN U MPABWILHBIA HA OCHOBAHUU U3yYEHHBIX TEOPUIA;

+ MaTepuan U3J105KeH B ONpe/IeeHHOM JIOrMYecKoi Mocien0BaTeNbHOCTH, TUTEPATYPHBIM S3BIKOM:;
4+ OTBET CAaMOCTOSTEIbHBII.

OTMeTKka «4»:
% OTBET IOJHBIN U IPABHILHBIA HA OCHOBAHMU U3yYEHHBIX TEOPUIA;

% Marepua U3JI0KEH B ONPEIEICHHOM JIOTHYECKOM MOCIIEI0BATEILHOCTH, IPH 3TOM JIOIYLICHBI {BE-TPU HECYIECTBEHHbIE OLIMOKH,
UCIPABJIEHHBIE 110 TPEOOBAHUIO YUUTENSL.

OtMmeTKa «3»: OTBET MOJHBIHN, HO IIPH ATOM JIOITYIIIEHA CYIIECTBEHHAs! OUIMOKA WIIM OTBET HETIOJIHBIN, HECBS3HBIM.

OTMeTKAa «2»: IIpu OTBCTE 06HaPY)KGHO HCIMOHMMAHHME YHallIUMCS OCHOBHOI'O COACPIKAHUS y‘-I€6HOFO MaTtcpHrajia uji 10NYIICHBI CYyIIECCTBCHHBIC
OI_HI/I6KI/I, KOTOPBIC y‘IaH.IHfIc;I HC MOXCET UCIIPABUTH IIPHU HABOJANINX BOIIPOCAX YUHUTCIIA.

OneHka IKCIepUMEHTAJIbHBIX YMEHHUI
OreHka CTaBUTCS HA OCHOBAaHMM HAOJIOACHNUS 32 YJalIUMCcs U MMCbMEHHOI0 OT4eTa 3a paldory.

OTMeTKa «5»:
+ paboTa BBIOIHEHA TIOJHOCTHIO M IIPABUJIBHO, CIEIaHbI IPABUIILHBIE HAOIIOAECHUS U BBIBOIBL;
% DKCIIEPMMEHT IPOBEJEH 110 IIaHy C Y4ETOM TEXHUKH O€30IIaCHOCTH U IIPABHJI PAbOTHI C BEMECTBAMU M 000PY10BAHUEM;

% TPOSABJIEHBI OPTaHU3ALMOHHO-TPYI0BbIE YMEHUS (TOAAEPKUBAKOTCSA YMCTOTAa pabOYEro MECTA M TIOPSAI0K Ha CTOJIE, SKOHOMHO HCIIONB3YHOTCS
pEaKTUBBI).

OtmeTka «4»: pa60Ta BBIITOJIHCHA ITPABUJIBHO, CACIaHbI ITPABUJIBHBIC Ha6J'IIO)IeHI/I$I H BBIBO/JIbI, HO ITPHU 3TOM 3KCIICPUMCHT IMPOBEACH HE IMOJTHOCTBIO
HJIN JONYIICHBI HECYIICCTBCHHBIC OIIIMOKH B pa60Te C BCIICCTBAMHU U O60py,[[0BaHI/ICM.

OTtMmeTtka «3»: paboTa BHINIOJHEHA MPABUIIHLHO HE MEHEE YeM HAIOJIOBUHY WJIH JIOMYIIEHA CYIIECTBEHHAs OIMOKA B XO/I€ SKCIIEPHUMEHTA, B
00BsCHEHNH, B 0(DOpMIICHIHU paOOThI, B COOJIFOICHIH TPABIII TEXHUKH 0€30TIaCHOCTH TIPH paboTe ¢ BEIIECTBAMH M 000pYA0BaHUEM, KOTOpast
WCIIPABIIAETCS IO TPEOOBAHUIO YUUTEIIS.



OtMmeTka «2»: omyIeHs! Ase (1 0oJiee) CyecTBEHHbIE OIMIMOKU B X0J1€ 9KCIIEPUMEHTA, B 00BSICHEHUH, B OPOPMIICHUN PaOOTHI, B COOIIOACHUN
IIPAaBUJ TEXHUKH
0€30MacHOCTH IpU pabOTE ¢ BEIIECTBAMH U 000PYJOBaHUEM, KOTOPBIE YUAIIHICS HE MOXKET HUCIIPABUTH JaXKe 10 TPEOOBAHUIO yUUTEIIS.

Ouenka yMeHUH pelIaTh IKCNEPUMEHTAbHbIE 321241
OTMeTKa «5»:
% DKCIIEPMMEHT IPOBEJEH I10 IIaHy C YY4ETOM TEXHUKH O€30IIaCHOCTH U IIPABMJI PAOOTHI € BEIECTBAME M 000PYI0BAHUEM;

+ IIPOSBJICHBI OPraHU3alMOHHO-TPYAOBbIE yMEHHs (IOANEPKUBAIOTCSA YMCTOTA PAb0OYEro MECTa M IOPSIOK Ha CTOJIE, DKOHOMHO HCIIOJIB3YIOTCS
PEaKTHBBI).

OTMeTKka «4»:

*— pa60Ta BBIITIOJIHCHA ITPABUJIBHO, CACIaHbI ITPABHUJIbHBIC H8,6JHOIIGHI/I$I " BBIBO/IbI, HO ITPU 3TOM 3KCIICPUMCHT ITPOBCACH HE ITOJIHOCTBIO WJIN
AONYIICHBI HCCYIIECCTBCHHBIC

+ omMOKK B paboTe ¢ BEIECTBAMU U 000PYJOBAHHUEM.
OtMmeTka «3»: paboTa BINOIHEHA MPABUIILHO HE MEHEE YeM HAMOJIOBUHY WJIU JIOMYIIeHA CYIIECTBEHHAs OIIMOKa B XOJ€ SKCIIEPUMEHTA, B
00BsicHEHUH, B 0OpMIICHHH PabOTHI, B COOJIFOICHUN TIPABHII TEXHUKH OC30ITACHOCTH MPH pabOTe C BEIMIECTBAMHU M 000PYI0BaHHEM, KOTOpast
UCTIPABIISIETCS 110 TPEOOBAHHIO YUUTEIIS.
OTtMmeTKka «2»: AOMYIIEHBI 1Be (1 OoJiee) CyIIeCTBEHHbIE OIMOKH B X0/I€ IKCIIEPUMEHTA, B 00bSICHEHUH, B 0pOpMIIEHUHU pabOThI, B COOIIOICHUN
MIPABWJI TEXHUKHU 0€30MaCHOCTH TPU PabOTe ¢ BEMIECTBAMH U 000PYIOBaHUEM, KOTOPBIE YUIAIIUHCSA HE MOXKET HCIIPABUTH JaKe M0 TPEOOBAHUIO
YUUTESL.

OueHka yMeHH# pemiaTh pacyeTHbIE 3212491

OtMeTKa «5»: B JIOTHUECKOM PacCyKJIECHUH U PEILICHUHU HET OMNOOK, 33/1a4a pelieHa paloHalIbHbIM CIIOCOO0OM.

OTMeTKa «4»: B JIOTMUECKOM PacCy>KICHUH U PEILIEHUHU HET CYIIECTBEHHBIX OLIMOOK, HO 3a/laya pelieHa HepaluOHAIbHBIM CIIOCOOOM MU JIOMYLIEHO
He 0oJiee IBYX HECYIIECTBEHHBIX OLIHOOK.

OtmeTKa «3»: B JOTMYECKOM PACCYXIEHUHU HET CYIECTBEHHBIX OLIMOOK, HO JIOMYIEHA CYIIECTBEHHAs OMIMOKa B MATEMaTUYECKUX pacyeTax.
OTtMmeTKa «2)»: UIMEIOTCS CYILIECTBEHHbIE OIIMOKH B JIOTHUECKOM PACCYKACHUU U PELLICHUH.
OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT

OT1MeTKAa «5»: OTBET IIOJHBIA U HpaBHHBHLIﬁ, BO3MOXHAa HCCYIICCTBCHHAA OIINOKA.



OTtMeTKa «4»: OTBET HENOJIHBIN WM JIOMYLICHO He 00Jee ABYX HECYIIECTBEHHBIX OINOOK.

OtMmeTka «3»: paboTa BHINOJIHEHA HE MEHEE YeM HAaIlOJIOBHHY, JIOMYIIEHA OJIHA CYILIECTBEHHAs! OIMOKA U JIBE-TPU HECYILIECTBEHHBIE.
OtMmeTKka «2»: paboTa BHINOJIHEHA MEHEE YeM HAIMIOJIOBUHY WIIM COJEPKHUT HECKOIBKO CYIIECTBEHHBIX OIMIMOOK.

[Tpu o1ieHKe BBINOIHEHHUS MTUCHMEHHOW KOHTPOJIBHON paboThl HEOOXOIMMO YUUTHIBATh TPEOOBAHUS eIMHOTO OphorpadhuIeckoro pexxuma.
OTMeTKa 3a UTOTOBYIO KOHTPOJIbHYIO Pa0OTy KOPPEKTUPYET NPEILIECTBYIOLINE OTMETKHU 3@ YETBEPTh, 10JIYTOUE, TO.
YUEBHO-METOJIUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE OBPA30OBATEJIbHOM JEATEJIBHOCTH

Peanm3zanus mporpaMmel y4eOHOTO MTpeIMETa OCYIIECTBIISICTCS B yUeOHOM KaOWHETe XUMUH /ONOJIOTHH.

OoGopynoBanune y4eOHOro KaOuHeTa:

[TeuaTable mocoOust. TaOULIbL:

1) nepuoaunueckas tabnuua xumuueckux 3nemenToB .M. Menneneesa.
2) Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBAHHMIA, COJIEH B BOJIE.

3) 2JIEKTPOXUMUYECKUH psiJ] HATIPSKEHHS] METAJIOB.

VYyebHO-TIpakTUUeCKOe U yueOHO-1a00paTopHOE 000PYIOBAHHKE:
1) [TpuGopsl, mpuCIOCOOIEHUS: KOMIUIEKT MOCYABl U MPUHAAICKHOCTEHN 71 MPOBEACHUS Ta00PaTOPHBIX PabOT U MPAKTUUYECKUX PadoT.

2) PeakTuBnl 1 MaTCpHaJibl: KOMIIUICKT PCAKTUBOB JISA 0a30BOro YPOBH:I.

TexHuueckue cpercTBa 00ydeHus:

1) Komnerorep

2) IlpoexTop - MynbTUMENA

Hcnoabdyemsbrii YMK:

1. H.H. I'apa. IIporpaMMmsbl 1 mpuMepHOE TEMAaTHYECKOEe IIIAHWPOBAaHUE Kypca XUMUH K yueOHuKaM xumuu aBTopoB [.E. Pynsutuc, @.I'. ®enpaman
s 8-9 xiaccoB u 10-11 kimaccoB o011eo06pazoBaTenbHbIX yUpexk1eHni (0a30BbIil YpOBEHB).

2. Pymsutuc I'.E. Xumus. OcHoBsl 06mmiert xumun. 11 kmacc: yue6. s o0meobpaszoBar. yupexaeHuii: 6a3oBeiii ypoBeHb — M.: [IpocBemenue, 2015 r.
3. T'apa H.H. Ypoku B 11 kiacce: mocobue st yaurtens odmeodpazoBat. yupexaenuit — M.: IIpocsemenue, 2014 r.

4. Ps6oB M.A. COopHuK 3a/1a4, ynpaxHeHUH 1 TecToB 1o xumuu: 11 knacc k yueOnuky I'.E. Pyasutuca, @.I'. ®enpamana «Xumus: 11 kmace» - M.:
HznarenscTBO «IK3aMen», 2015r.

5. Pagenxuit A.M. Xumus. ugaktudeckuit marepuain. 10-11 kmaccel. [Tocobue nns yuureneit odmeodpaszosar. yupexaenuii — M.: [IpocBemienue,
2014 .



Y4yeOnukm:
Pymsutuc I'.E. Xumus. Opranndeckas xumus 10 kiace: yueOHUK Juisi 00111e00pa3oBaTeIbHBIX YUpekaAeHU: 0a30BbIil ypoBeHsb / I.E. Pymsuruc, @.I.
®enpaman — 14-e uznanne — M.: [Ipoceemenune, 2014. — 192 c.

Xumua 11 xn. I'.E.Pynsutuc, @.I' . ®ensaman M «IIpocsemenue» 2018
JlonmostHUTEIbHAS JIUTEPATYPA ISl 00yYAIOIIHUXCH
1. Papenxwmii M.A. Iugaktuyeckue Mmarepuaisl mo xumun. 10-11 knacc. U3narensctBo: [Ipocsemenne.2018 rog.

2. Jloponwskun B.H. Xumus. EI'D. Paznen «Oprannueckas xumus». 10-11 knace. TpeHupoBouHas Tetpaab. 3agaHus u penieHus. M3naTenscTBo:
Jlernon. 2018 rox.

3. Joponwskun B.H. Xumus. EI'D. Paznen «O6mas xumus». 10-11 kimacc. TpenupoBouHas teTpans. 3aganus u pemenus. M3garenscrBo: Jlernon.
2018 ron.

I[OHOJIHI/ITGJILHaH Jureparypa AJd yIuTeas

1. Psa6oB M.A. COopHuk 3ajau, ynpakHeHUH U TectoB no xumuu 10-11 knaccel. K yueOnuky I'.E. Pynzuruca, @.I'. ®enpamana «Xumus. 10
Knaccy, «Xumus. 11 ximacey. ®I'OC. UzparenscTBo: DOk3amen. 2018 rog.

2. Joponwskun B.H. Xumus. EI'D. 10-11 kmacc. 3aganusi BRICOKOTO YPOBHs CIoxHOCTH. M3narenscTBo: Jlernon. 2018 rox.

3. Hoponskun B.H. Xummsa. EI'D. 10-11 kmacc. Temarmdeckuii TpeHUHT. 3amaHusi 0a30BOTO M IMOBBIIIEHHOTO YPOBHEH CIIOKHOCTH.
W3narensctBo: Jlernon. 2018 rox.
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