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PabGouas mporpamma yueOHOTO mpemmera «Xumus» Juisi 11 Kjacca cocTaBieHa B COOTBETCTBHHU C
TpeOOBaHUSAMH K pe3yJIbTaTaM OCHOBHOTO 001Iero obpaszoBanus, yreepxacHHbIMu OI'OC OO0 (IIpukaz
MunuctepctBa oOpa3oBanus u Hayku Poccuiickoit ®@enepaunu ot 17 nekadpst 2010r. Ne 1897. Pabouas
nporpamma. Ilpenmernas nmunus yueOnukoB O. C. I'abpuensna, U. I'. Octpoymona, C. A. Crnagkosa.
10—11 xmaccel. ba3oBeiii ypoBeHp : yueO. mocobwe misa oOmieobpaszoBar. opranmsanuii / O. C.
INabpuensn, U. I'. Octpoymos, C. A. CnaakoB — M. : IIpocseuenue, 2019
Pabouas mporpamma kypca xumuu paspabotana k yueOHukam aBTopoB O. C. 'aOpuensina, n. T.
Octpoymosa, C. A. CnankoBa 10—11 kmaccoB 6a30Boro ypoBHsi 0011€00pa3oBaTeIbHBIX OPTraHU3AIIH.
CtpykTypa © coaepkaHue pabodeil MporpaMMbl COOTBETCTBYIOT TpeboBanmsM DemepaabHOTO
roCyJIapCTBEHHOTO 00pa30BaTENbHOTO CTaHaapTa cpenHero oodmiero odpazoBanus. [locobue ampecoBaHo
yuuTensiM o01ieoOpa3oBaTeNibHbIX opranusauui, padotatomum no YMK — O. C. I'abpuensna, U. T
OctpoymoBa, C. A. CnagkoBa. OcHOBHOW 00pa30BaTeNbHON MPOTPaMMBI OCHOBHOTO OOIIEro
oOpazoBanus ['BOY «Jluneit Ne 57» (bazopas mkona PAH)u obecrieunBaeT m3yueHue mnpenMera Ha
0a30BOM ypOBHE
@enepalibHbIil TOCYJapCTBEHHBIM 00pa3oBaTeIbHBIM CTaHAAPT 00IIero oOpa3oBaHUs, a TaKKe
OCHOBHBIE HJeW W ToJiokeHus [Iporpammbl pa3BuTHS ¥ (OPMUPOBaHMS YHUBEPCATBHBIX Y4eOHBIX
NEUCTBUM ISl CpeaHero (MOJHOro) 00Imero oopa3oBaHusl COCTABIISIIOT OCHOBY IpejyiaraeMoi pabouei
IPOTPaMMBEI.
Ota mporpaMMa JIOTUYECKH MPOJOIDKACT MPOTPaMMBI ISl HAYaJbHOTO OOIIEr0 W OCHOBHOTO
obmero oOpa3oBaHusi B 00JacTH pPa3BUTHS BCEX OCHOBHBIX BHJIOB JICITCIBHOCTH OO0y4aeMBbIX,
MpeJCTaBIeHHBIX B HUX. OHAa COCTaBiieHA ¢ Y4ETOM OCOOCHHOCTEH, KOTOPhIE OOYCIIOBJICHBI, B MIEPBYIO
ouepesib, MPEIMETHBIM COJICPKAHUEM H IICUXOJIOTUIECKUMHU BO3PACTHBIMU OCOOCHHOCTSMHU 00y4aeMBbIX.
I. Illianupyembie pe3yJibTaThl 0CBOCHHS Y4eOHOT0 NMpeaMeTa
[To3HaBaTenbHas JEATENBHOCTh NPU HM3YyYCHWH Kypca XHUMHH Ha 0a30BOM YpOBHE WrpaeT
BEIYIIYI0 POJb B PAa3BUTHM OCHOBHBIX BHJIOB Y4E€OHOW IESTEIHHOCTH CTapIICKIACCHUKOB: BIIAIETh
METOJJaMH Hay4yHOTO TTO3HAHMSI, MOJIHO W TOYHO BBIPAYKATh CBOM MBICIIH, XapaKTePU30BaTh, OOBSICHSITD,
KJIaccu(UIMpoBaTh XUMUYECKHE O0BEKTHI, padOTaTh B TPYIIE, apryMEHTHPOBATh CBOIO TOUKY 3PCHUS,
HAXOJIUTh, UCTIOJIF30BATh PA3JIMYHBIC HICTOYHUKN WH(POPMAIIUU U MPEICTABIATh B YCTHON U MUCHMEHHOM
peuu pe3ynbTaThl e€ aHaIn3a.
Onna w3 3amad oOy4eHHS B CpeIHEH IIKOJIE — OIpeAeNieHue JallbHeue oOpa3oBaTelIbHON
TPAGKTOPUU U OTBETCTBEHHOTO BBHIOOPA JKM3HEHHOTO M MPO(ECCHOHATBHOTO MyTH. [ pemeHus 3Toi
3aJaud CTApIICKIACCHUKH TPU W3YYCHHH XUMHH JIOJDKHBI HCIOJB30BAaTh MPHOOPETEHHBI Ha ypOKax
XHUMUH OTIBIT JIEATEILHOCTH B IPOo(eccnoHanbHOM cdepe U JIF000H KU3HECHHOW CUTYAIlUH.
CoracHO 00pa3oBaTEIbHOMY CTaHAAPTY, TJIABHBIE YeUu cpeoHe2o o0uieco 00pa3o08anus COCTOT:

1) B mpuoOpeTeHHH 3HAHHUI, YMEHUH M CHOCOOOB JIEATEIBHOCTH, CHOCOOCTBYIOUIUMX (OPMUPOBAHMIO
[EJIOCTHOTO TPEJICTABIICHHS O MHPE;

2) B pa3BUTHUH OTIBITA PA3HOOOPA3HOM EATEIFHOCTH, CAMOIIO3HAHHS U CAMOOTIPE/ICIICHHS

3) B OCO3HaHHOM BBHIOOpE WHAMBHIYAIbHON 00pa30BaTENBHON TPACKTOPHH M MpOQecCHOHATHHOM
JESTEITbHOCTH.
Bonpmoi Bkiag B JOCTMKEHHE STHX IEJed CpemHero oOmero oO0pa3oBaHUS BHOCUT U3yueHUe

Xumuu, KOTOpoe NMPU3BAHO obecneuums:

1) ¢popMupoBaHHE €CTECTBEHHO-HAy4YHOM KapTUHbI MHUpPa, B KOTOPOH CHUCTEMa XUMHUYECKUX 3HAHHM
ABIISICTCS €€ BaKHEHIIINM KOMIIOHEHTOM;

2) pa3BUTHE MHTEIUICKTYAJIbHOTO M HPABCTBEHHOTO MOTEHIMANIA CTAPIIECKIACCHUKOB, ()OPMHUPOBAHUE Y
HUX DKOJIOTHYECKH TPAMOTHOTO B YU€OHOH M MPO(ECCHOHATLHON ACATEIBHOCTH, a TAK)XKE B OBITY;

3) oco3HaHWE y CTapIICKIACCHUKOB HEOOXOOUMOCTH B Pa3BUTUM XUMUHU U  XHMHYECKOU
MIPOMBIIICHHOCTH, KaK TPOW3BOIUTEIILHON CHIIBI OOIIECTBA;

4) moHMMaHHE€ HEOO0XOAUMOCTH Oe30macHOro OOpaimieHHusT C BEHIECTBAMH W MaTepHalaMH,
UCTIOJb3yeMBIMHU B TIPO(ECCHOHATIBHON U TOBCEHEBHOM JKU3HU.

Ilenamu uzyuenun xumuu 6 cpeoneii WiKo1e AGNAIOMCA:

1) BuIeHHWE ¥ TIOHUMaHHE 3HAYUMOCTH XMMUYECKHX 3HAHWH IS KaXJIOTO WIEHa COIMyMa; YMEHHUE
OIICHUBATh Pa3JINYHbIC (DAKTHI U SIBIICHUS, CBA3aHHBIE C XUMHUYECKUMHU OOBEKTAaMH U MPOIIECCaMH Ha



OCHOBE  OOBEKTHBHBIX KPUTEPHUEB M ONPEICIEHHON CHCTEMBbI LIEHHOCTEH, (OpMYyIUpPOBATH U

000CHOBBIBAaTh COOCTBEHHOE MHEHUE U YOEKICHHUE;

2) TNOHMMAaHHUE pOJIM XMMHUU B COBPEMEHHOM €CTECTBEHHO-HAYy4YHON KapTHMHE MHUpa U HCIOJIb30BaHUE
XUMHUYECKUX 3HAHUM A1 0ObSICHEHUS OOBEKTOB M IPOLIECCOB OKpYKAIOLIEH NeHCTBUTEIIBHOCTH —
IIPUPOIHOM, COUUAIIBHOM, KYJIBTYPHOU, TEXHUYECKON CPEIbI;

3) ¢opmupoBaHuEe y CTApHIEKIACCHUKOB IpPU HU3YYEHUM XUMHUU OIBITAa MO3HAHUS U CaMOIIO3HAHMS C
MIOMOIIBIO KIJIFOUEBBIX KOMIIETEHTHOCTEH (KJIIOUEBBIX HABBIKOB), KOTOpbIE€ HUMEIOT YHUBEPCAIbHOE
3HAUEHUE JUI Pa3IMYHbIX BUJIOB JIEATEIBHOCTH, — IOUCKA, aHajau3a U 00paboTku HHPOpMAIUH,
U3rOTOBJIEHUE HMHMOPMAIMOHHOTO MPOJAYKTAa M €ro IMpPe3eHTAluu, MPUHATUS pELIeHud,
KOMMYHHMKATHUBHBIX HaBBIKOB, 0€3011aCHOT0 00pallleHUs C BELECTBaMU, MaTepHajlaMu U MPOIECCAMU
B [TOBCEIHEBHOM KM3HU U MPOPECCUOHAIBHOM 1€ATEIbHOCTH.

Metoanyeckue 0coO0eHHOCTH Kypca

Conepxkanne Kypca peanu3yercss w3 pacuéra 1 94 B HeAemo. OTOT JIMMHT BpPEMEHU |
00yciaBiIMBaeT psig METOINYECKUX OCOOEHHOCTEH Kypca.

N3ydyenne xumMuu Ha 6a30BOM YpPOBHE allpHOpH HE TOTOBUT CTaplIEKIacCHUKOB K caade EI'D mo
xuMmud. [103TOMYy B MOCTPOEHUH Kypca HCIOJb30BAH @HMPONOUEHMPUUECKUTl N00X00, TIPU KOTOPOM
oOyueHue npeaMeTy IPOUCXOIUT Ha OCHOBE Y4€Ta UX MHTEPECOB, CKIIOHHOCTENH U 0COOEHHOCTEH, BMECTO
XeMUOUEHMPUUECKO20 nooxooa, pyu KOTOPOM OOyueHUE XMMHH CTPOUTCS Ha OCHOBE IMPHUHIIMIIOB U
METO/IOB IIO3HAHUS CAMON XMMUHU.

Huskas motuBammst u3ydeHHs] XUMUM OOJIBIIMHCTBOM YYaIllMXCS TI'yMaHUTapHbIX, (PU3UKO-
MaTeMaTHYECKHUX KJIacCOB U HIKOJ 00yCIOBJIEHA €€ CTaTyCOM KakK Henmpo(MIbHON AUCUUILIMHBL. [losToMy
C LENbI0 TIOBBIIIEHHUS MHTEpPEca K XHMHUU Yy TAaKUX CTapLIEKJIACCHUKOB IPEIyCMOTPEHO YCUIICHHE
MPUKIIATHOTO XapaKmepa coJlep>KaHus U MO3HABATEIbHOM AEATEIbHOCTH NPU 0OOy4YeHUU JaHHOTrO Kypca,
T. €. CBSI3M XMMHUHU C [TOBCEAHEBHOMN JKU3HBIO UesloBeKa. Tak, B Kypce OpraHMuyecKkoil XMMHUM Ha 0a30BOM
YpOBHE IMpeajaraercs uzydeHue paszzgena «OpraHudeckas XUMHUS U OOLIECTBO», KOTOPBIA 3HAKOMUT
CTapUIEKIACCHUKOB C OCHOBaMHU OHWOTEXHOJOTMM M XMMHH IOJIMMEpPOB. A B Kypce oOlell XUMHHU B
paznene «XuUMHUS U COBPEMEHHOE OO0ILECTBO» paccMaTpuBaeTcs TeMa «XUMHUYECKas IPaMOTHOCTh, Kak
KOMIIOHEHT OOIIel KyJIbTyphl YeloBeKa», (GOpPMHUPYETCS YBaXKEHHE K MHCTPYKLMSM [0 SKCIUTyaTaluu
OBITOBBIX MPUOOPOB M TNpPENapaTroB, a C LEJIbI0 MPABUIBHOIO YXOJa 3a TPUKOTAXKHBIMU H3JIEITHSIMHU
(4UCTKOM, CTUPKOM, CYILIKOW, YTIOKKOMN), — yMEHUE YUTATh UX 3TUKETKHU.

VYueOHplil MaTepuan Kypca XMMHHM Ha 0a30BOM YpOBHE H3JI0O)KEH HE B CYXOM JUJAKTUYECKOM
dbopmare, a popmame cobecedosanusa c 0OOy4alOMMUMCS HA OCHOBE peau3aiiyi MEKIPEIMETHBIX CBsI3eH
C MHUPOBOU XyJI0’KECTBEHHOU KYJIBTYpPOH, JINTEPATYpPOH, JINTEPATypOM, UCTOPUEH.

VYcunenne rymMaHuTapus3alii B 00ydeHMM XMMHUHM B KJjaccax M IIKOJaX I'yMaHHUTapHOIro Ipoduiis
MIPOBOJUTCSI C MOMOILbIO METOJIOB, MPUEMOB U CPEACTB, MPUMEHSEMbIX MPHU U3YYEHUU T'YMAaHUTApPHBIX
mucuumuinH. Hanpumep, Xopomuii pe3ynbTaT Kak s MHOCTPAHHOTO SI3bIKA, TaK M JJI1 XUMHH, TaET
HCI0JIb30BAaHNE XUMHUYECKOTO0 MaTepuajga Ha COOTBETCTBYIOLIEM SI3bIKE YYalIUMUCS LIKOJI U KJIAcCOB C
yrayOn€HHBIM U3YyYEHHEM MHOCTPAHHOTO sA3blka. Emé 6ombimmii addexr ans oboux npeameros Oyner
JOCTUTHYT, €CJIM K MoAOOpY XMMHYECKOr0 MaTepuaja Ha MHOCTPAHHOM SI3bIKE MPHUBJIEKAIOTCS M CaMu
y4auecsi, KOTOpble HaxXOJSAT W MPEACTaBISAOT HHPOPMALMI0O O Pa3BUTUM XUMUYECKOM HAyKH U
IIPOMBIIIJIEHHOCTH B CTPaHaX U3y4aeMoro sI3blKa M O POJIM YYEHBIX-XUMUKOB 3TUX CTPAH MPH MOATOTOBKE
COOOILEHNH M NpPEe3eHTAlUU MO 33JaHusAM pyopuku «Vcmonb3yiTe AOMONHUTENbHYIO HMH(OPMALUIO U
BBIpa3uTe MHEHUEY». B CBOIO 0uepeib, 3TO MO3BOJISIET pa3BUBATh X UH(POPMALIMOHHO-KOMMYHHUKATUBHYIO
KOMIIETEHTHOCTb.

B knaccax ¢u3uko-maTremMaTHueckoro npoguisi TeMbl, CB3aHHbIE ¢ (PU3UKOIN M3y4arOTCSl HA OCHOBE
akTUBHBIX (opm (Oecen, AUCITYTOB, YPOKOB-KOH(DEPEHIIHIA), YTO TMO3BOJIAECT 3HAUYUTEIHHO YBEIUYUTH
JIOJIF0 CaMOCTOSITENIbHOM padoThl ydamuxcs. Tak, HampuMmep, paccMaTpuBaeTcss yueOHbIM MaTepuai Io
CTPOEHHUIO aTOMa M BEIECTBA, HEKOTOPBHIM aclekTaM (PU3M4YeCKOW M KOJUIOMAHONW XMMMH, Ia30BBIM
3aKkOoHaM. TakoW WHTErpaTHUBHBIA MOAXOJ K OOYyYEHHI0O XUMUU Ha 0a30BOM YPOBHE M IIO3BOJISIET
(GbopMHpOBATH LIETOCTHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUDA.



Xumuueckuit IKcnepumenm u pacuémmuule 3a0a4u no Gopmynam u ypasHeHusm B Kypce 0a30Boro
YPOBHS M3-3a HEOOJIBILIOTO JUMHUTA BPEMEHHU UCIOJIB3YIOTCS HECKOJIBKO MHAYE, YEM B OCHOBHOM HIKOJIE U
IIpU U3y4EHUH XUMUU Ha yri1yOJI€HHOM ypOBHE.

VBenuueH yaeNnbHbIM BeC JAEMOHCTPALMOHHOIO SKCHEPUMEHTa W yMEHbLIEH — JabopaTopHOro
yueHundeckoro. [loatomy pexomeHayem Npu BBIIOJHEHUH JAEMOHCTPALMOHHOIO SKCIIEPUMEHTA IIUPOKO
IIPUBJIEKATh YYallUXCA B KaUeCTBE aCCUCTEHTOB yuurtens. KpoMe 3T0ro, ¢ 1e1bl0 5KOHOMUU BPEMEHU U
YCUJIEHUSI HArJsiAHOCTM Ha YpOKax XHMMHMM HPEJUIaraeTcsl HCIO0JIb30BaHUE BUACO(PArMEeHTOB U
BUJIEOMATEpUAJIOB, a TaKXe€ KOJUIEKIMH, MOJArOTOBJIEHHBIX K KaXJOMy YpPOKY XHMHH Ha OCHOBE
PUCYHKOB-KOJUIaXKeH 13 y4eOHUKOB.

Uto0bl peann30BaTh B3aUMOCBSI3b KAYECTBEHHOM M KOJUYECTBEHHOM CTOPOH H3Yy4aeMbIX
XMUMHUYECKUX OOBEKTOB, — BEILECTB U peakuuil, — pacu€THble 3a7auu 1o (opMmylaM U ypaBHEHHSM,
HEOOXO0JIMMO TaK)K€ YBEJIMUYUThH YACNbHBII BEC CaMOCTOSTENbHON paboThl ywamuxcs. C 3TOH LeEIbio
pacuéTHbple 3aJaud, NpUBEIEHHBIE B KOHIE KaxJoro maparpada y4eOHHUKOB, OLIGHMBAIOTCA U
KOMMEHTHUPYIOTCS] yUUTENIEM Ha NPOTSHKEHUU 3—5 MUHYT B Hayalle KaXJ0ro ypoka.

Packpoimue ceéazu usyuaemozo mamepuana c oyoyuieii npogeccuoHanbHoll 0eameabHOCHbIo
6bINYCKHUKA CPEeOHell WKOJIbl CROCOOCMEYem YCUNEHUI0 MOMUGAUUU YUAWUXCA K U3YYEHUIO
HenpogubHOU OucyunAUHbl. ITO MOXKET OBITh JOCTUTHYTO Y€pe3 BBINOJIHEHUE CTAPIIECKIACCHUKAMU
3ajaHuil ¢ oOuieil Tematukoit «IloaroToBeTe COOOLIEHHE O TOM, KaK CBA3aHbI CBEJICHHUS KOHKPETHOM
TeMbl ¢ BEIOpaHHOM BamH BY3om wmiu ¢ Oyaymieid npodeccuoHaaIbHOM AeITeTbHOCTHION.

Bonpiiyto ponb B MHTErpalMy 3HAaHUM CTapLIEKIACCHUKOB MO0 XMMHHM U JPYTUM IpeAMeTaM
UTpalT  Quaocopckue Kamezopuu u 3aKOHbl, HANPUMEP, 3aKOHBI IE€pexoJa KOJIMYECTBEHHBIX
OTHOIIEHUH B KayeCTBEHHblE, €AMHCTBA M OOpbObI IPOTHBOIOJIONKHOCTEH WM  KaTeropus
«OTHOCHUTEIBHOCTU HUCTHHBD. Tak, B X0J€ ITUCKYCCMUM O CyTH MNEPUOJUYECKOrO 3aKOHA Yydalluecs
MPUXOJAAT K BBIBOJY O NMPUYMHHO-CIIECACTBEHHON CBSI3M MU3MEHEHMI CBOWCTB 2JIEMEHTOB M 00pa3yeMbIX
MMH BEIIECTB OT 3apsAJ0B W3 AaTOMHBIX SJep WIM O [JBOMCTBEHHOM TIOJIOXEHHUH BOJOpOJa B
nepuoauueckoi cucreme. Ilpu paccmMoTpenun kiaccuUKaM XUMHYECKUX AJIEMEHTOB U 00pa3yeMbIX
MMHU TPOCTBIX BEUIECTB (METAJUIbI U HEMETAJIbl) U COCAUHEHUM (OKCHUIBl U THAPOKCUIbI) HA OCHOBE
OTHOCHUTEJIbHOCTH HCTHHHOCTH OO0Y4YalollMecs OCO3HAHHO paccMaTpUBalOT 0a30BbIEe IMOHATUS Kypca:
CTpPOEHHE aTOMa U BHJIbl XUMUYECKUX CBS3EH, TUIIBI KPUCTAUIMYECKUX PEIIETOK U (PU3NYECKUE CBOIICTBA
BEIECTB, aM(OTEPHOCTb.

OpuH yac B HEJENI0, OTBEAEHHBIM HA M3yuyeHHUE Kypca, MpeArosaraeT MHPOKOe HCIOIb30BaHHUE
JIEKYUOHHO-CEMUHAPCKOU (hopMbl NPOGeOeHUA yUeOHbIX 3aHAmUN. DTO T03BOJISIET CTapLICKIACCHUKAM
He TOJIbKO 3((EKTUBHO ycBauBaTh COJIEpPKaHUE Kypca, HO M TOTOBUT UX K MPOJIOJKEHHIO 00pa30oBaHUsl B
BBICIIIEH 1IKOJIE, TJIe Takas ¢popMma npeobdnagaet. O0mas XxapakTepucTuKa Kypca

OcoOeHHOCTU cOJepkKaHUSI U METOJUYECKOr0 IOCTPOEHHUs Kypca CPOpMUPOBAHbI Ha OCHOBE
dIoC COO.

1. ConepxaHue Kypca BBICTPOEHO JOIMYHO W JOCTYIIHO B COOTBETCTBUM C CHCTEMHO-
NeSITeIbHOCTHBIM I0OJIX0JIOM Ha OCHOBE UEPAPXUU YUEOHBIX POOIeM

2. B 10-om kiacce cTapuIeKIaCCHUKH 3HAKOMSTCS ¢ 60raTbiIM MUPOM OpraHMYECKUX BEIIECTB Ha
OCHOBE pealM3aliy HIEH B3aMMOCBA3M XMMHUYECKOTO CTPOEHHUS 3TUX BEIIECTB C UX CBOWCTBAMHU H
MIPUMEHEHUEM

3. Copepxxanue Kypca oOuieil xumuu B 11-oMm kitacce criocoO6CcTByeT (GOPMUPOBAHUIO E€IUHOU
XMUMHUYECKOM KapTUHBI MHUpPA y BBIINYCKHHUKOB CpEIHEH WIKOJIbI MyTEéM pacCMOTpPEHHUs OOLIUX JUIs
HEOPraHMYECKOW U OPraHUYECKON XUMUHU ITOHATHH, 3aKOHOB U TEOPUH.

4. V3yuyeHne Kypca HpPOBOJMUTCS HAa OCHOBE COYETAHHUS TEOPUU U MPAKTHUKU IIPOOIEMHOTrO
oOyueHus U NoJIauy MaTepHasa B JIOTMKE HAyYHOI'O TO3HAHUS.

5. Teoperuueckre  MOJOXKEHUS  Kypca  UIMPOKO  HOJKPEIUIEHbl  JAEMOHCTPALlMOHHBIMU
XUMHUYECKUMHU SKCIIEPUMEHTAMH, 1a00PaTOPHBIMHU ONBITAMU U IPAKTHYECKUMHU pabOTaMH.

6. Peanuzyercs uHTErpanus cojep:kaHus Kypca ¢ IpeaMeTaMH He TOJIbKO €CTECTBEHHO-HAY4YHOTO,
HO Y TYMaHUTApHOI'O LIUKJIOB.



7. JOCTHMKEHMIO TNPEAMETHBIX, METANpPEIMETHbIX U JIMYHOCTHBIE PE3YIbTaTOB CIOCOOCTBYET
cucTeMa 3aJaHuil B QopmaTre peduieKCHM: IPOBEpbTE CBOW 3HAHWSA, NPUMEHUTE CBOM 3HAHUS,
UCIOJIb3YITE TOTIOJHUTENIbHYIO HHPOPMAIUIO U BbIPA3UTE MHEHHE.

8. PackpbIBaeTcs posib POCCUMCKHX YYEHBIX B CTAHOBJICHUM MHUPOBOM XMMHUYECKOM HAYKH, YTO
CHOCOOCTBYET BOCIIMTAHUIO TATPUOTU3MA U HAIIMOHAJIbLHOM CaMOUACHTU(DUKALIIH.

9. Kypc peanusyer cBsi3b y4eOHOW AMCIUIUIMHBI C KU3HBIO, YTO CIOCOOCTBYET YCHJICHHUIO
MOTHBAIlMM YYalIMXCAd K H3YYEHHIO HENPOQUILHOM XUMHUHU Yepe3 pacKpbITUE CBS3U H3y4aeMOro
Marepuaia ¢ Oymymieit 00pa3oBaTeIbHON TPACKTOpHUEH U MPo(eCCHOHATBFHOM AeATeTbHOCTH.

10. B kypce mnpencraBieHbl COBPEMEHHBIE HANPABICHUS PAa3BUTHS XWMHYECKOW HAYKH U
TEXHOJIOTUHU.

11. B kypce Hanum oTpaxe€HHe OCHOBHBIE COJICP KATEIIbHBIC JTMHUU:

e «Bewecmeo» — 3HaHUA O COCTaBe, CTPOEHUHU, CBOWCTBAX ((PUIMYECKUX, XUMHYECKUX U
OMOJIOTMYECKHX), HAXOXKJCHUH B IPUPOJE U MOJyUYEHUU BHKHEUIINX XMMUUYECKUX BEIIECTB;

e «Xumuueckaa peakyus» — 3HaAHUS O MPOIIECCAX, B KOTOPBIX MPOSBISAIOTCA XMMHUYECKHE CBOMCTBA
BEIIECTB, YCIOBUAX X MPOTEKAaHUs U CIOC00ax YIpaBIICHUS UMU;

o «lIpumenenue eeuwyecme» — 3HAHUS B3aUMOCBS3M CBOMCTB XHMMHUYECKHX BEIECTB, Hamboiee
WCIIOJB3YEeMBIX B OBITY, TMPOMBIIUICHHOCTH, CEIHCKOM XO3SMCTBE, 3JPAaBOOXPAHCHHH U Ha
TPaAHCIIOPTE;

®  «I3biK Xumuuy — cUcTEMa 3HAHUN O BAKHEHIIMX MOHATUAX XUMUU U XUMUYECKOM HOMEHKJIAType
Heopranuueckux u oprannyeckux BemiectB (MIOITAK u TpuBHaibHOI); BiaJeHUE XUMHYECKOU
CUMBOJIUKOW U €€ OTpaXeHHEM Ha MHUCbME, —XMMUYECKUMHU 3HaKaMH (CUMBOJamH), (opmysbl U
YpaBHEHHS, a TaKXKe MpaBuja nepeBoia MHGOPMaIMU C POJHOTO S3bIKa HA A3bIK XUMHUHU U 0OpaTHO.

Mecrto npeamera B yueOHOM IUIaHe

Kypc xummm B cpemHeil mkone mnpeaycmarpuBaercs @enepalibHbIM T'OCYAAPCTBEHHBIM
00pa3oBaTeJIbHBIM CTAaHAAPTOM KaK COCTaBHAs 4acThb IpeaAMeTHONl obnactu «EcTecTBEHHO-Hay4yHbIE
IIpEeIMETHD.

Xumus BKIIFOYEHA B pas3zes 0a3ucHOro y4eOHoro rurana cpemaHeit mkousbl «Coaepxanue, GopMupyeMoe

y4acTHUKaMH 00pa30BaTEIbHOrO MPOIEcca», MOITOMY OOydarolluecss MOTYT BbIOpaTh XMMHIO KaK Ha

0a30BOM, TaK U Ha yriayOJIEHHOM ypOBHE.

B 6a3ucHoM yueOHOM miaHe oO1ie00pa3oBaTeIbHbIX OpraHu3aluil U3y4eHHe XUMUU MPOBOJAUTCS
u3 pacuéra 1 yac B Hememo (70 gacoB 3a 1Ba rojga 00y4eHus1), B COOTBETCTBUHU C KOTOPBIM U pa3paboTaHa
naHHas pabouasi mporpamma o XMMHH ISl CpeIHero o0miero oopazoBanus Ha 6a30BOM YpPOBHE.

JInuHOCTHBIE, MeTanpeAMeTHbIE U NPeIMeTHbIE Pe3y/JbTaThbl 0CBOCHHUS Kypca

OOyyeHue XMMHUM B CpeAHEW IlKoJie Ha 0a30BOM YpPOBHE IO JaHHOMY KYypCy CIOCOOCTBYET

JOCTHKEHHUIO 00yJarOIIUMHUCS CIEAYIOUUX AUYHOCIHBIX PE3)IbHan06:

1) 4dyBCTBa rOpAOCTH 3a POCCUHCKYI0 XMMMUYECKYI0 HAyKy M OCO3HAHUE POCCUHCKOM TpakJaHCKOMN
UJICHTUYHOCTU — 8 YEeHHOCHMHO-OPUEeHMAYUOHHOU cepe;

2) oco3HaBaTb HEOOXOIMMOCTb CBOEH IIO3HABATEIbHON JAEATEIbHOCTH W yMEHHUE YIPaBJIATh €lo,
TOTOBHOCTb U CIIOCOOHOCTh K caMOOOPa30BaHUIO Ha MPOTSHKEHNUU BCEH KHU3HU; TOHUMAHNUE BaXKHOCTU
HENpephIBHOIO 00pa3oBaHUsS Kak (akTopy YCHEIIHONW MpodeccnoHanbHON U OOLIECTBEHHOM
NeSITeNIbHOCTH; — 6 no3HaeamenbHou (KOTHUTUBHOM, HHTEUIEKTYalIbHOMN) cghepe

3) TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JayibHeWIIeld oO0pa3oBaTEIbHON TPAaeKTOPUU WM Chepsl
po¢heCcCHOHANTBHON IEATETLHOCTH — 8 mMPY008ol cghepe;

4) HenmpusATHE BPEIHBIX NPUBBIYEK (KYpEeHMsI, YNOTpPeOJeHMsI ajJKOroisi U HAapKOTUKOB) Ha OCHOBE
3HAHUM O TOKCHYECKOM M HApKOTUYECKOM JAECUCTBUU BEIIECTB — 8 chepe 300posvbechepediceHus u
be3onacno2o 0bpaza dHcusnu;

Memanpeomemnvimu pe3yivmamamu OCBOCHUS BBITYCKHUKaMH CpPEIHEH HIKOJbI Kypca XUMHH

SIBJISIFOTCSL:

1) ucnonv3osanue OCHOBHBIX METOJOB TMO3HAHUS (OMpENEIEHUE HCTOYHUKOB Y4yeOHOW M HaydyHOU
uH(popmaluy, MoJNydeHHe 5ToM uHpopmanuu, €€ aHaiu3, M YMO3AKIIOUEHHUS Ha €ro OCHOBE,
U3rOTOBJICHUE W Mpe3eHTalMs HHQOPMAIIMOHHOTO MPOJYKTa; MPOBEACHUE SKCIIEPUMEHTAa, B TOM
Ylyclie U B IPOLECCE HCCIEAOBATEIbCKON AEATEeIbHOCTH, MOJEIUPOBAHUE H3Y4aeMbIX OOBEKTOB,



2)

3)

4)
S)

6)

7)
8)

9

HaOJII0/IeHNE 3a HUMHM, UX U3MepeHHe, (uKcalus pe3ylbTaToB) U UX HpuMeHeHue NSl TTOHUMaHUs
Pa3INYHBIX CTOPOH OKPYXKAOIIEH IEHCTBUTEIBHOCTH;

énadeHue OCHOBHBIMU HWHTEIUIEKTYyaJbHBIMH ONEpalusMU (aHAJIW3 U CHUHTE3, CpaBHEHUE U
cucTeMarusaius, o000IIeHne U KOHKpeTu3alus, Kiaccu(ukamus U MOUCK aHAJIOTOB, BBISBICHUE
MIPUYMHHO-CIIEACTBEHHbIX CBs3€d, (QOpPMYIMpOBKAa THUIOTE3, HUX IMpoBepka U (HOpMYJIHPOBKA
BBIBO/IOB);

no3HaHue 0ObEKTOB OKPYXKAIOIIET0 MUPA B IJIAHE BOCXOXKACHUS OT aOCTPAKTHOTO K KOHKPETHOMY (OT
o011ero yepe3 4acTHOE K €IMHUYHOMY);

CnOCcOOHOCMb BBIBUTATh UAECU U HAXOAUTh CPEICTBA, HEOOXOIUMBIE I UX TOCTHKEHUS;

ymenue (HOPMYNIHpPOBATH LEAH M OINpENeisTh 3aJauyd B CBOEW I03HABATEIbHOW JESATEIbHOCTH,
ONPEENATh CPEJICTBA AJIsl JOCTHXKEHUS LIEIe U peleHus 3a/1ay;

onpedensams Pa3sHOOOpPa3HbIE HCTOYHHKU TOJYYEHHUS HEOOXOAMMOW XHMHMUYECKON HH(OpMaIuu,
YCTaHOBJIEHUE COOTBETCTBUS COJEpPXKAHUS M (OpPMBI MpeAcTaBieHUs] UHPOPMALMOHHOTO IPOIYKTa
ayJIUTOpUU;

VMeHue TPOAYKTUBHO OOILAThCS M B3aMMOJCIHCTBOBATH B IPOILIECCE COBMECTHOM JAEATEIbHOCTH,
YUUTBHIBATh HO3ULMH JPYTUX YYACTHUKOB JEATEIBHOCTH, 3PPEKTUBHO pa3periath KOH(INKTHL;
20MOBHOCMb K KOMMYHUKAalMM (IPEICTaBISITh PE3YylbTaTbl COOCTBEHHOM I03HAaBATEIbHOU
NeSITeNIbHOCTH, CIBIIIATh U CIYIIATh ONIIOHEHTOB, KOPPEKTHPOBATh COOCTBEHHYIO MTO3UILIUIO);

VMeHue UCIOJb30BaTh CPEJICTBA MHPOPMAIMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJIOTUHN (lanee —
UKT) B pemieHnrn KOHUTUBHBIX, KOMMYHMKAaTHUBHBIX M OpPraHM3al[MOHHBIX 3a/lad C COOJIIOJIEHUEM
TpeOOBaHUN SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus, MPaBOBBIX U
ATHUYECKUX HOPM, HOPM UH(POPMAIIMOHHOM 0€3011acCHOCTH;

10) gnaoenue I3bIKOBBIMU cpeacrsamMu, B TOM YUCIIC U A3BIKOM XUMUH — YMCHHUC SACHO, JIOTUYHO XU TOYHO

u3jlaraTb CBOIO TOYKY 3pEHMsI, MCIOJb30BaTh a/JE€KBaTHbIEC SA3BIKOBBIE CPEJICTBA, B TOM 4YHUCIIE U
CUMBOJIbHbIE (XMMUYECKHUE 3HAKH, POPMYIIbI U YPABHEHUS).
Ilpeomemnvimu pezynvmamamu N3y4eHnss XUMUU Ha 6a30BOM YPOBHE Ha CTYIIEHU CPEAHEro 0OLIero

00pa30BaHus SIBJIAIOTCS CIEAYIOIINE PE3YIIbTaThI.

L
I.

9.

B no3naBaresibHOM cepe:
3Hanue (NOHUMaHue) TEPMUHOB, OCHOBHBIX 3aKOHOB M Ba)KHEHIIMX TEOPHI Kypca OpraHuyecko u
00I11eH XUMUH;
yMeHue HaOM0OIaTh, OINHCHIBATh, (QPUKCUPOBATH pPE3yJAbTaTbl W J€JlaTh BBIBOJbI Ha OCHOBE
JNEMOHCTPAIIMOHHBIX U CAMOCTOSITEIILHO MPOBEAEHHBIX IKCIEPUMEHTOB, UCIIOJIB3YS ISl TOIO POAHOMN
(pycckuil WM MHOM) SA3BIK U SA3bIK XUMUH;
YMeHue KiIacCUPUIMPOBATh XUMHUYECKHE JJIEMEHTbI, IPOCThIE€ BELIECTBA, HEOPraHUYECKUE W
OpraHMYECKUEe COEIMHEHUS, XUMUYECKHE MPOLIECCHI;
VMeHue XapaKTepus3oBaTh OOIME CBOWCTBA, IOJIY4YEHHE U NPUMEHEHHUE U3YYEHHBIX KJIacChl
HEOPraHMYECKUX M OPraHWYEeCKUX BELIECTB U UX BAXKHEUIIUX MTPEICTaBUTENICH;
onucviéamb KOHKPETHbIE XHMHMUYECKUE pEaKklUH, YCIOBHUS MX MPOBEACHUS U  YIPaBJICHUS
XUMHYECKUMH MPOLIECCAMU;
YMeHue TIPOBOJIUTh CAMOCTOSITENIbHBIM XMMUYECKUM 3KCIIEpUMEHT M HaOI0AaTh 1€MOHCTPALMOHHBII
AKCIEPUMEHT, (DUKCUPOBATh PE3yJIbTaThl U JIEJIaTh BBIBOJIbI U 3aKIIOUEHHUS 10 pe3yJbTaTaMm;
NpO2HO3UpPO6amMb CBOMCTBA HEU3YUYEHHBIX BELIECTB [0 AHAJIOIMHM CO CBOMCTBAMM H3YYEHHBIX Ha
OCHOBE 3HAHUSI XMMHUYECKHUX 3aKOHOMEPHOCTEH;
onpeoensams UICTOYHUKNA XUMUYECKOM MHPOpMaLUK, M0JIy4aTh €€, IPOBOAUTH aHAJU3, U3rOTaBINBATh
MH(OPMALMOHHBIA TPOAYKT U IPEICTABIISTD €T0;

yMemsb Nonb308amuvCs 00sS3aTelbHBIMU CIPABOUYHBIMU Marepuanamu: llepuonnyeckoil cuctemoit

xumudeckux anemeHToB [l. 1. MenneneeBa, tabnuieid pacTBOPUMOCTH, JIICKTPOXUMUUYECKUM PSJIOM
HaIlpsDKEHUW METAJUIOB, PSAOM 3JEKTPOOTPULIATEILHOCTH — ISl XapaKTEPUCTUKN CTPOEHUS, COCTaBa U
CBOMCTB aTOMOB XMMMUECKUX 351eMeHTOB [—IV nepuooB u oOpa3oBaHHBIX UMU NMPOCTHIX U CIOMKHBIX
BEILIECTB;



10. ycmanosnenue 3aBUCUMOCTH CBOMCTB U MIPUMEHEHUSI BAKHEHNIIMX OPraHUYECKUX COCIMHEHUN OT UX
XMUMHUYECKOTO CTPOCHHUS, B TOM YHUCIIE U OOYCIOBJIEHHBIX XapaKT€POM ATOIO CTPOEHHUS (IIPEeAEIbHbIM HIIN
HEMpeeNbHbIM) U HaTMYUeM (DYHKIIMOHAJIbHBIX TPYIIIL;

11. mooenuposanue Monexya HEOPraHMUECKUX U OPraHUUYECKHUX BEIIECTB;

12. nonumanue XMMHUYECKON KapTUHBI MHpa KaK HEOTHEMJIEMOW YacCTH LEIOCTHOM HAy4YHOM KApPTHUHBI

MUDA.
IL

I1I.

IV.

B neHHOCTHO-OpHeHTAUMOHHON cepe — dopMupoBaHHE COOCTBEHHOW TO3WIUH TPH OLEHKE
MOCIIE/ICTBUH JIJIsl OKPYXKAIOIIEH Cpelbl IEeSITeIHbHOCTH YEIOBEKa, CBSI3aHHON C TPOM3BOJCTBOM U
nepepadoTKON XUMHUYECKUX MTPOTYKTOB;
B TpynoBoii chepe — nposedenue XUMHUYECKOTO SKCIEPUMEHTA; pa3eumue HABBIKOB YIeOHOH,
HpOCKTHO-HCCHCHOB&TCHBCKOﬁ u TBOp‘IGCKOfI ACATCIIBHOCTU IPH BBINIOJHCHUHW WHAUBUAYAJIBHOI'O
IMPOCKTA 110 XUMHHU,
B cdepe 310poBOro ooOpaza Ku3HU — cCoO0O0eHUe TIPAaBWII O€30MaCHOTO OOpaIleHUs C
BCIICCTBAMHU, MaTCpuajiaMu, OKa3aHUC HepBOﬁ IIOMOIIH IIPpU OTPAaBJICHUAX, OXKOrax M TpaBMaX,
MIOJIyYEHHBIX B pe3yJIbTaTe HapyIICHUs MPaBUJI TEXHUKU 0€30M1aCHOCTHU MpHU pabOTe C BEIIeCTBaMU
1 1a00paTOPHBIM 000PYIOBaHUEM.

I1. Conep:xanue yueOHOTO npeaMera

CTpoeHue BelecTB

OcHoBHbIe cBeeHMsI 0 cTpoeHMM aroma. CTpoeHHEe aroma: cOoCTaB sapa (HYKJIOHBI) U
aneKTpoHHast obOosouka. [lonstue o0 wu3oromax. [loHsATHE O XMMHMUYECKOM »3JIEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsJIOM Spa.

Ilepuoanyeckas cucrema xumuueckux 3jiemenToB /I. 1. MenaelieeBa B cBeTe CBeTe YYEHHS O
crpoennu aroma. dusnuueckuil cmbica npuHsaTod B Tabmuue . M. MeHneneeBa CUMBOIMKU:
IIOPSAKOBOTO HOMEpPA 3JIEMEHTA, HOMeEpa Iepuoja W Homepa rpynnbl. [IoHATHE O BaleHTHBIX
anekTpoHax. OToOpakeHue CTPOEHUS IEKTPOHHBIX 000JI0UEK aTOMOB XMMHUYECKHX IJIEMEHTOB C
MTOMOIIBIO ANEKTPOHHBIX U AMEKTPOHHO-TpapuiecKuX GOpMYIL.

OObsicHEeHUE 3aKOHOMEpPHOCTEH M3MEHEHHs CBOMCTB JJIEMEHTOB B IEepHOJax M TpyIIax
MEePUOIUUYECKON CHUCTEMBI, KaK CJIEJICTBUE HUX DJIEKTPOHHOTO CTPOEHUS. DJIEKTPOHHbIE ceMEHCTBa
XUMUYECKUX JJIEMEHTOB.

CpaBHenue Ilepmoanyeckoro 3aKoHa M TeOPUH XHMHYECKOI0 CTpPoeHUsi Ha ¢uiocockoi
OCHOBE: IIPEANOCHUIKA OTKpBITHS lleproamyeckoro 3akoHa M TEOPUM XUMHUYECKOIO CTPOEHUS
OPraHWYECKUX COCOUHEHNW; pOJIb JIMYHOCTH B HCTOPUM XHMHH; 3HAYCHUE IIPAKTHUKUA B
CTAHOBJICHUU U PA3BUTHHA XUMUYECKUX TCOPHM.

Honnasi xXuMH4YecKasi CBSI3b U MOHHBbIE KPUCTAJUIMYeCKHe peléTku. KaTHoHbl U aHHOHBL: UX
3apsAabl U KJIaccU(UKalus MO COCTaBy Ha mpocTblie M cioxkHble. [IpencraBurenu. Ilonstue o0
MOHHOW XUMHUYECKOW CBs3W. MoHHas KpuCTauM4eckas pemérka W (U3MdecKue CBOWCTBA
BEIIECTB, 00YCIOBIEHHBIE 3TUM CTPOCHUEM.

KoBanenTHasi XumMu4eckasi CBsi3b. ATOMHbIE M MOJIEKYJISPHbIEe KPUCTANINYECKHE PelIEéTKH.
[lonsiTHE O KOBAJEHTHOM CBSI3U. OJIEKTPOOTPULATENBHOCTb, HEMNOJSIpHAsT M  MOJIApHAs
KOBaJIeHTHbIE CBsI3U. KpaTHOCTh KOBaJIEHTHOW CBsA3M. MexaHu3Mmbl 0Opa30oBaHUSI KOBaJIEHTHBIX
CBsA3€i: OOMEHHBIH M JOHOPHO- aKUeNnTOpHbIM. [loJIpHOCTL MOJIEKYNbl, Kak CIIEACTBUE
MIOJISIPHOCTH CBSI3M M F€OMETPHM MOJIEKYNbl. KpucTtamnmdeckue pemeéTku ¢ 3TUM TUIIOM CBSI3HU:
MOJIEKYJIsSIpHbIE U aroMHble. @DuU3NYecKHe CBONCTBAa BEIIECTB, OOYCIOBJICHHbIE THUIIOM
KPUCTAJUIMYECKUX PELIETOK.

Mertaindeckasi cBs3b. [IoHATHE O METAUNIMYECKON CBSI3UM U METAIMYECKUX KPUCTALUINYECKHUX
pemiéTkax. PU3MYECKHE CBOMCTBA METAUIOB HAa OCHOBE HX KPHUCTAIMYECKOTO CTPOCHHSL.
[IpuMeHeHNne METAIIIIOB HA OCHOBE UX CBOMCTB. UEPHBIEC U IBETHBIE CILJIABBI.

Bogoponnas xumuyeckasi CBf3b. MEXMOJEKYISIpHAsE M BHYTPHMOJIEKYJISIpPHAs BOJOPOIHBIE
CBSI3U. 3HAUYEHUE MEXXMOJIEKYISIPHBIX BOJOPOIHBIX CBSA3€H B IPUPOJIE U HKUZHU YETIOBEKA.
IHonumepsl. IlomydyeHne mnOJMMEpPOB pPEAKUMSAMHM TNOJUMEpPU3ALMM W IOJIMKOHJICHCALIUM.
Baxneiimne npeacTaBUTen IUIACTMACC M BOJIOKOH, MX ITOJY4YEHHE, CBOMCTBA M IPUMEHEHHE.
[loHATHE O HEOPraHMYECKUX MOJIMMEPAX U UX IIPEICTaBUTEIIHN.



Jucnepcuble cucrembl. [loHsTue o mucnepcHoil (a3ze W AUCIEPCUOHHON cpene. ArperaTHoe
COCTOSIHUME pa3Mmep dacTull (as3bl, Kak OCHOBa ISl KJIAacCU(PUKALUU JUCHEPCHBIX CHCTEM.
DOMyIbCUH, CYCIIEH3UH, a3PO30JIH — IPYIIbI TPYOOIMCIEPCHBIX CUCTEM, UX MPEACTaBUTEIU. 30U
U Telld — TPYIIbl TOHKOJUCIEPCHBIX CUCTEM, UX mpezacraBurenu. Ilonstue o cuHepesuce u
KOAryJsiluH.

Hemoncmpayuu. llepuonuyueckoil cuctembl Xxumudeckux sieMeHToB [[. WM. MennpeneeBa B
pa3nuuHbIX popmax. Mojienb HOHHOM KpUCTANIMYECKOW peméTKH Ha MpUMeEpe XJIOpHAa HATPHUsL.
MuHepansl ¢ 3TUM THIIOM KPUCTAJUIMYECKON PEIIETKON: KAJIBLWT, TAIAT. MOJIenn MOJEKYISIPHOU
KPUCTAJJIMYECKON PEIIETKH HA NMPUMEPE «CYXOro JIbJIa» WU MO0Jia U aTOMHOM KPUCTAJIMYECKON
pelméTKy Ha mpuMepe anmasa, rpadura uiam kBapua. Mojenb MoJisipHOro o0béma rasa. Mogaenu
KPUCTAJTIMYECKUX PEIIETOK HEKOTOPhIX MeTauioB. Kosekiiuu o0pa3noB pa3iMyHbIX JUCIIEPCHBIX
cucteM. CHHEpe3HcC U KoaryJsiusl.

Jlabopamopuvie onvimbi. KOHCTPYMpPOBaHME MOJEIM METAUIMYECKOW XHMHYECKOM CBS3H.
[TonyueHnue KOJUIOMTHOTO PacTBOpa KypUHOTO Oelika, MCCIEIO0BAHHUE €r0 CBOMCTB € MOMOIIBIO
JIA3epHOM YKa3KU W IIPOBEACHME €ro JeHaTypauui. IlosrydeHne sMynbcun pacTUTENIBHOTO Macia v
HabmoieHne 3a e€ paccioeHueM. [lonyuenue cycneH3un «M3BECTKOBOIO MOJIOKay M HaOJto/ieHue
3a e€ ceTMMeHTaIlheH.

XHMHYeCKHEe peaKIuu

Kinaccupukanusa XumMu4YecKHX peakiuuii. AJUIOTponH3alidsd U U30MEpHU3alns, KaK peakiuu 0e3
W3MEHEHHUs cocTaBa BemecTB. Aiorponus u e mnpuumHbl. Kiaccudukamms peakuwii 1o
pa3IMYHBIM OCHOBAaHUSM: II0 YUCIY M COCTaBy pEareHToB U IMpOJYKTOB, Mo asze, Mo
UCIOJIb30BAHMIO KaTaiu3aTopa Wik ¢epMmeHTa, 1mo TemiaoBoMy 3ddexty. Tepmoxumuueckue
YPaBHEHUs pEaKIMil.

CkopocTb XHUMHYECKHUX peaknuil. DakTopbl, OT KOTOPHIX 3aBUCUT CKOPOCTb XUMHUYECKUX
peakuuii: NpupoJa pPEearupyrollMX BELIECTB, TEMIEparypa, IUIOWAAb HX COINPUKOCHOBEHUS
pearupymouux BeIIecTB, UX KOHIIEHTpalus, NpUcyTcTBUE KaTanusaropa. Ilonsrtue o karamuse.
depMeHThI, Kak OMoJIOrMYecKre KaTanu3atopbl. UTHrHOUTOPHI, KaKk «aHTOHUMbD) KaTaJIu3aTOpPOB U
UX 3HaYEHUeE.

XuMHUYecKoe paBHOBecHe U CIIOCOo0bI ero cMelnenusi. Kimaccudukamus XuMHIECKUX pEeaKIfil 1o
npu3Haky ux HampaiaeHus. [lonstue o6 0oOpaTHUMBIX pPEAKUMSIX U XUMHUYECKOM DPABHOBECHUHU.
[punnun Jle-1llarense u cnocoObl cMeneHUs: XuMudeckoro pasHoBecus. OOIias XxapakTepuCTHKa
peakuuii cUHTe30B aMMmuaka U okcuga cepbl(VI) m paccmMoTpeHue yciaoBUIl CMEIIEHUs HX
paBHOBECHS Ha MPOU3BOJICTBE.

I'mapoams. OOpatumelii © HeoOpaTuMbIN TUIponu3bl. ['uaponau3 coneil u ero tunsl. ['muponus
OpraHMYECKUX COEIMHEHUH B JKMUBBIX OpPraHU3MOB, Kak OcHOBa oOMeHa BemlecTB. [lonsitue 00
SHEPreTHUYecKoM 0OMEHE B KJIIETKE U POJIM THIPOJIN3a B HEM.
OKuUCINTENbHO-BOCCTAHOBUTE/IbHbIEe peaknuu. CTerneHb OKUCICHHUS U €€ oIlpeiesieHUue o
(dbopMysiaM OpraHM4eCKUX U HEOPraHUUECKUX BEIIECTB. DJIEMEHTHI U BEIECTBA, KAK OKUCIUTENN U
BocctaHoBuTenu. [loHsTHE O IpoLeccax OKHUCIeHUs: U BoccTaHOoBJIeHUsl. CocTaBiieHUEe ypaBHEHUN
XMUMHMUYECKUX peakKlUii Ha OCHOBE AJIEKTPOHHOI0 OaaHca.

DJIEKTPOJIM3 PAaCIVIaBOB M PACTBOPOB 3JIEKTPOJMTOB. XapaKTePUCTHKA D3JIEKTPOJIU3a, Kak
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOIO TMpoliecca. OCOOEHHOCTH 3JIEKTPOJIN3a, MPOTEKAIOLIEro B
pacTBOpax JJEKTPOJMTOB. [IpakTHueckoe IpPUMEHEHHE JJIEKTPOJIM3a: IOJYyYEHHUE TaJOreHOB,
BOJIOPOJa, KHCIIOPOJA, LIEJOYHBIX METAJIOB M INEJIOYEH, a TaKXKe ATOMHMHHS JIEKTPOIU30M
pacIuiaBOB M pAacTBOPOB COCOUHEHUM OTUX JJIeMEHTOB. lIoHATHME O TraJbBaHOILIACTHUKE,
raJibBaHOCTETUU, PaQUHUPOBAHUY LIBETHBIX METAILJIOB.

Jemoncmpayuu. PacTBOpeHHE CEPHOM KHUCIOTHI M1 aMMHAYHOW CEIUTPHI U (PUKCALIUS TETJIOBBIX
SIBICHUM ISl 3TUX MPOLECCOB. B3anMonecTBHSI pacTBOPOB COJISTHOM, CEPHOM U YKCYCHOM KHCJIOT
OJINHAKOBOM KOHIIEHTPALlMU C OJMHAKOBBIMU KyCOUKaMHM (IpaHysiaMU) LMHKA U B3aUMOJIEHCTBUE
OJINHAKOBBIX KYCOYKOB pa3HbIX METAJIOB (MarHusi, LUHKAa, JKejle3a) C PAacTBOPOM COJISIHOM
KHUCJIOTBI, KaK IMPUMEpP 3aBUCUMOCTH CKOPOCTH XHMHYECKUX PEAKIHUI OT MPUpPOAbI BELECTB.
BsaumonelictBue pacTBOpoB THOCYJIb(aTa HATPUS KOHIEHTPAILMU U TEMIEPaTypbl C pacTBOPOM



CEepHOM KHUCIOTHL. MoOJENupoBaHUE «KUIALIEro cios». lcrnonb3oBaHHE HEOPraHUYECKUX
KaTaJn3aTopoB (CoJel jkene3a, MOoANAa Kajaus) W MPUPOJHBIX O0OBEKTOB, COJEPKAIINX KaTajaasy
(ceipoe Msico, kKapTodens) IS pa3ioKEHUs MEepoKCcHa Bojaopoja. B3ammopeicTBue HHMHKA C
COJISTHOM KMCJIOTOM HUTPATOM cepedpa, KaK MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIHLHOM peaKInit
u peakuuun obOmena. KoHcrpyupoBanue Mojenu anekTponusépa. BuneodpparmeHnt ¢
MIPOMBIIIJICHHON YCTAaHOBKH JIJISI TTOTYYCHUS ATFOMUAHMSL.

Jlabopamopnwie onvimol. nmoctpanus npaBuia beproiie Ha MpakTUKE — MPOBEACHUE PEAKIIUN
c oOpa3oBaHMEM OcCaJKa, ra3a M BOJbl. ['e€TEpOreHHbIN KaTalu3 Ha MpPUMEpE pa3JIoKEHUs
IIepOKCHIa BOJIOPO/a B IPUCYTCTBMH AMOKCcUIa Mapranna. CMelleHye paBHoBecus B cucteme Fe®'
+ 3CNS™ < Fe(CNS)3. McnbiTaHue MHAMKATOpaMHU Cpelibl pacTBOPOB COJIEH Pa3IMYHbIX THUIIOB.
OKHCAUTENbHO-BOCCTAHOBUTENbHAS PEaKLUd U peakuus OOMEHa Ha NpUMepe B3auMOJCHCTBHS
pactBopoB cynbdara meau(Il) ¢ xene3om U pacTBOPOM IICIOUH.

Ilpakmuueckasa paboma. Penienne 3KkCriepuMEHTAbHBIX 33/]1a4 [0 TeME «XUMHUYECKask PeaKIus».
BemecrBa u ux cBoiicTBa

Metaibl. u3nyeckue CBOMCTBA METAUIOB, KaKk (PYHKIHMS WX CTpoeHus. [lereHue meramioB Ha
TPyNnbl B TEXHUKE M XUMHUHM. XHWMHUUYECKHE CBOMCTBA METAIOB M DJICKTPOXUMHYECKUU PsII
Hanpspkenuid. [lonstue o MmetaimoTepMun (QTIOMUHOTEPMUN, MAarHUETEPMHH | JIP. ).

Hemeranuabl. buaaropoanbie rasbl. Hemertaiuiel kak  okuciaurend. Hemeramisl  kak
BoccTaHoBUTENM. Psin anekrpooTpuniarenbHocTu. IHepTHBIE WM 01aropoiHbIe rasbl.

Kucaorsl Heoprannyeckue u opranndeckue. KucioTsl ¢ TOUKH 3peHHS] aTOMHO-MOJIEKYJISIPHOTO
yueHus. KucinoTel ¢ TOUKM 3peHUs] TEOPUU IEKTPOIUTHYECKON nuccounanuu. KucioTel ¢ TOUku
3peHust IPOTOHHOU Teopuu. OOIHe XMMUYeCKre CBoMCcTBa KucaoT. Kitaccudukanust Kucior.
OcHoBaHusi Heopranuvyeckue M opraHuveckue. OCHOBaHUS C TOYKM 3pEHHUS ATOMHO-
MOJIEKYJISIpHOTO yueHHsl. OCHOBAaHHSA C TOYKU 3PEHUSI TEOPUH DJIEKTPOIUTHUECKON JHUCCOLMALIMH.
OcHoBaHMsI C TOYKHM 3peHUs NpoTOHHOW Teopuu. Kiaccudukauus ocHoBaHuil. XuUMHYECKUE
CBOMCTBA OPraHUYECKUX U HEOPraHWYECKUX OCHOBAHUM.

AM¢oTepHble coeJUHEeHHs HeoOpraHuveckue M opranuveckue. Heopranmueckue amdorepHbie
COCIMHEHUS: OKCHJIBI U THIPOKCUIBI, — UX CBOMCTBA U NojyuyeHue. AMPOTEpHBIC OPraHUIECKUe
COCIMHEHUS HA TPUMEPE aMHUHOKHUCIIOT. [lenTuapl u menTuHas CBSI3b.

Coumn. Knaccuduxanus coneit. JKéctkocth Bosbl U criocoObl €€ ycrpanenus. [lepexon kapoonara
B ruapokapOoHaT 1 o0patHo. OOIIMe XUMHUYECKHE CBOMCTBA COJICH.

Jemoncmpayuu.  Komnexkuus  merauioB.  Kousmekuus — HeMeramwioB.  BsaumopeiictBue
KOHUEHTPUPOBAHHON a30THOW KHUCIOTHI C MeIplo. Bcembimka tepMuTHOM cMecu. Bcembimika
4€pHOTO TMOpoXa. BpITeCHeHHWE TaJOr€HOB W3 HX PACTBOPOB JIPYTUMHU  TaJIOT€HAMHU.
B3aumoneiicTBue napoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJIIHOM KUCJIOTHI M aMMHaKa («IbIM 0e3
orHs»). [lonmydeHne amMMmmaka W HM3y4e€HHE €0 CBOWCTB. PasmuyHbie ciydyad B3aWMOJICHCTBHS
pacTBOpPOB cOJied alOMUHUSA cO IIEnoubto. [lomydeHue >KECTKOM BOABI M yCTpAaHEHUE €€
KECTKOCTHU.

Jlabopamopnsvie onwvimer. 1lonydeHre HEpacTBOPUMOIO T'HAPOKCHAA U €ro B3aUMOJEUCTBHUE C
kucinotoi. MccnenoBaHue KOHILEHTPUPOBAHHBIX PACTBOPOB COJISIHOM M YKCYCHOM KHCIIOT
KareJabHbIM METOJOM IpH MX pazOaBieHuM Bojaoi. [losmyuenue amdorepHOro ruapokcuja u
u3ydeHue ero cBoicTB. [IpoBeieHre KaueCTBEHHBIX peaKuil 0 OIPEIEICHUI0 COCTaBa COJIH.
Ilpakmuueckan pabdoma. PenieHue 5>KCIEpUMEHTAIbHBIX 3aqad 1o Teme «BemectBa u ux
CBOWCTBAY.

XHMHUS ¥ COBpeMeHHOe 0011eCTBO

IpousBoacreo amMuaka W MeraHoJia. [[oHATME O XMMHMYECKOM TEXHOJIOTUUA. XUMHUYECKHUE
peakuuu B IPOU3BOJICTBE aMMHuaka U MeraHosia. OOmast KiacCUPUKAIMOHHAs XapaKTepUCTUKA
peakuuil CHHTE3a B IPOM3BOJCTBE ATHX MPOIYKTOB. HayuHble MPUHLMIIBI, JIEXKAIIUE B OCHOBE
IIPOM3BOJICTBAa aMMHUaKa U MeTaHosa. CpaBHEHUE 3TUX [TPOU3BOJICTB.

XuMHUYecKasi TPaMOTHOCTh KaK KOMIIOHEHT o0mieii KyJabTypbl 4ejdoBeka. MapKupoBka
YIAaKOBOYHBIX MaTE€pPHAJIOB, MIEKTPOHUKH U OBITOBOM TEXHUKH, SKOJOTUYHOTO TOBapa, MPOIyKTOB
MMUTaHUA, STUKETOK MO YXOJy 3a OJIEKIOH.



Jlemoncmpayuu. Mojienb TPOMBILIUIEHHON YCTaHOBKM IOJYYEHHsI CEpPHOM KHUCIOTHL. Mogenb
KOJIOHHBI CHMHTE3a aMMHaka. BuaeodparMeHTbl W CHaiibl O CTEMEHW SKOJOTUYECKOW YHMCTOTHI
TOBapa.

Jlabopamopnwvie onvimosl. V3ydyeHne MApKUPOBOK PAa3JIMYHBIX BHUAOB |IPOMBIIUICHHBIX |
MIPOI0BOJILCTBEHHBIX TOBAPOB.

I11. TemaTnuyeckoe NJIAHHPOBAHME C YKA3aHUEM YaCOB, OTBOJIMMBbIX HA OCBOEHHE KAXKIOM
TeMBI.

Tema Koa-Bo | IIpakTHyeckue KoHnTpoJbHbIe
4acoB padoThbl
1 CtpoeHnue BemecTa 9
2 XHWMHUYECKUE PEAKIUN 12 1 1
3 BemecTBa u ux cBoiicTBa 9 1 1
4 XuMHusi U COBpPeMeHHoe | 4
00LIECTBO




