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ITosicHuTeIbHAA 3alIMCKA

Hemsimu peamuzanuu OOIl cpemnero oOmiero oOpa3oBaHUS SBISCTCS CTAHOBJICHHE JIMYHOCTA OOYYAIOMIETOCS B €ro CaMOOBITHOCTH U
YHUKAJIbHOCTH, OCO3HaHHWE COOCTBEHHOM MHIAMBHMIYalbHOCTH, IOSBICHUE >XU3HEHHBIX IJIAHOB, TOTOBHOCTb K CaMOOIPEAEICHUIO; JOCTHKEHHE
BBIIYCKHUKAMH TUIAHUPYEMBIX PE3YJIbTATOB: KOMIETEHIMH M KOMIIETEHTHOCTEH, ONpPENeNieMbIX JIMYHOCTHBIMH, CEMEWHBIMHU, OOIIECTBEHHBIMH,
rOCYJapCTBEHHBIMH TMOTPEOHOCTSIMH M BO3MOXKHOCTSMHU OOYy4aroIIerocs CTapLiero LIKOJBHOIO BO3pacTa, MHAMBHUIYyalbHOH 00pa3oBaTelbHON
TpaeKTOpUEil ero pa3BUTUS U COCTOSIHHEM €T0 310POBbSL.

Pabouas nporpammMa no npeamery «XuMus» i 6a30Boro ypoBHs npenogasanus B 10-11 ki. cocraBieHa B COOTBETCTBHM € TPEOOBaHUSIMHU
@I'OC x cTpyKType H pe3yibTaTaM OCBOCHHUSI OCHOBHBIX 00pa30BaTEeNbHBIX IPOrPaMM CpeIHETo 001iero 00pa3oBaHusl.

Ilenb ocBoeHMs IporpamMMbl 0a30BOr0 ypOBHS: 00ecreueHHe BO3MOKHOCTH YCIELIHOIO IMPOJOJIKEHHUs 00pa30BaHUs M0 CIEUUAIBHOCTAM, HE
CBSI3aHHBIM C MPUKJIAIHBIM HCIOJIH30BAHUEM XHMMHUH, a TAK)KE€ OCBOCHHE IPEIMETa HAa BBICOKOM YPOBHE JJISl M3YYEHHUS XMMHUHU B By3€ M OOpeTeHHE
IIPAKTUYECKUX YMEHHUH U HABBIKOB XUMHUYECKOTO XapaKTepa, HeOOXOAUMBIX JJIs YCIEUTHOM Npo(ecCHOHANIBHOM NesITeIbHOCTH.

JlocTrokeHue MOCTaBICHHBIX [EJIeH MPeyCMaTpHBaeT PEIICHHE CIEAYIOMINX 3a/1a4:

-obecrieueHue JOCTHXKEHUS 00yJaroMMUCcs 00pa30BaTeNIbHBIX PE3yIbTaTOB B COOTBETCTBUHU € TpeOoBaHUAMHU ycTaHOBIeHHBIX PI'OC COO;

-obecrieueHue MPeeMCTBEHHOCTH OCHOBHBIX 00Pa30BaTEIIbHBIX MPOTPAMM;

-(popMupoOBaHNE OCHOB OLIEHKH Pe3yIbTaToOB 0cBoeHuUs obyqaromumucs OOIT;

-CO3/IJaHUE YCIIOBUM Ui pPa3BUTHUS U CaMOpEaIn3aluy 00y4daroluxcsl.

PaGouasi mporpamMmma mno mnpeaMery «XHMHS» Ha YPOBHe cpeaHero o0umiero o0pa3oBaHMs pa3paboTaHa Ha OCHOBE CIIEIYIOLIMX
JOKYMEHTOB:

1. denepanbhbiii 3akoH «O06 oO6pazoBanuu B Poccuiickoit deneparun» 2012 roga

2. OenepanbHBI TOCYAaPCTBEHHBIH 00pa30BATENBHBIA CTaHAAPT CPETHEro OOmero oOpa3oBaHMSA, YTBEPKICHHBIM NpHKazoM MUHHCTEpCTBA
obpazoBanuss u Hayku Poccuiickoit @eneparun ot 17.05.2012 Ne 413 (B pen. ot 29.06.2017) «OO0 ytBepxaeHun @DenepanbHOTo
rocyAapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHAApTa CPEAHETO (TIOTHOTO) O0IIEro 00pa30BaHUS».

3. Pabouas mporpamma mo xumuu 10-11  KJaccoB coCTaBieHa Ha OCHOBE  aBTOPCKOW MPOrpaMMbl MO XUMHM (0a30BBI YpOBHH) XHUMHS.
bazoBblit ypoBenb. 10—11 kiaccel : paboyast mporpamma k tuHun YMK B. B. JIynuna : yue6Ho-MeTonudeckoe nocodue / B. B. Epemun, A. A.
Hpo3nos, . B. Epemuna, 2. 0. Kepumos. — M. : [Ipoda

4.0OcHoBHas oOpa3oBarenpHas mporpamma cpeatero oodmero oopazosanus I'bOY COILl noc. Komcomonbckuii ¢ yueToMm ocobeHHOCTEN yueOHOTO

3aBEJICHU U 3alpOocaMu 00YJarolnXcs, HA OCHOBE paboueil mporpaMmsl:

Xumus. bazoseiil ypoBenb. 10—11 kiaccsl : pabouast nporpamma k iuaud YMK B. B. JIynuna : yueOHo-mMeToanueckoe nocodue / B. B. Epemun, A.

A. lpo3nos, U. B. Epemuna, 2. 0. Kepumos. — M. : JIpoda

JlaHHas nmporpamMMa npeanoJaraer ucnoiab3zopanue YMK:
1. Epewmun B. B. Xumus.10 xmacc. bazossiit yposens/ B.B. Epemun, H.E. Ky3zpmenko, B.W. Tepenun, A.A. [lpo3nos, B.B. JIyaun. — 2-e u3.,
crepeoturn. — M.: [Ipoda
2. Xwumus. bazossrii yposensb. 11 kmacc. ABtopsl B. B. Epemun, H. E. Ky3pmenko, A. A. [lpo3nos, B. B. Jlyaun). — 7-e uzn., crepeorun. — M.

Hpoda



B yuebnom mmane 'bOY COII nmoc. KomcoMonbcknii Ha M3ydeHHE XMMHUH Ha 0a30BOM ypoBHE B 10- M Ki1acce OTBOJMTCS 2 Yaca B HEIENIIO, BCETO
68uyacos, B 11- M kJ1acce oTBoauTCcs 1 yac B Henento, Bcero 34 yaca.

Opranmzanusi y4e0HOro mpounecca HPOBOAUTCA € MCHOJb30BAHHEM  CJEIYIOIIMX TEeXHOJOTHi, KOTOpble 00eCneYuBAKT JOCTHKEHUE
IUIAHUPYEMBbIX Pe3yJbTaTOB:
- ypoBHeBas nudhepeHIranms;
- mpo0JIeMHOE 00yUYeHHE;
-HHQPOPMAITTOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH;
-37I0pOBbeCcOEpETaroIIe TEXHOIOTHH;
-TEXHOJIOTUSl JUCTAHIIMOHHOTO OOYyUEHUS U JIPYyTHE.
OueHuBaHne OCYyHIECTBJISACTCH M0 0AIBHON CHCTEMe € HCIOJIb30BAHHEM OTMETOK «5», «4», «3», «2».
Texymuii KOHTPOJIb BKIIIOYAET B €051 TOYPOUHOE U TEMATHUYECKOE OIICHUBAHUE PE3YJIbTATOB O0yUCHHUS.
Jl71s OueHKH TeKYIIeH YCIeBaeMOCTH UCIIONIb3YIOTCS pa3indHble (OPMbI KOHTPOJIS: YCTHBIN OMPOC, KOHTPOJbHAs padoTa, mpakTudeckas padora,
naboparopHas paboTa, caMOCTOsTeIbHAS paboTa, TeCTUpOBaHue, pedepar, JOKIa.
[TpomexxyTouHasi aTTecTalus MPOBOAUTCS IO MOTYTOIHUSIM.
['onoBast mpoMeKyTOYHAS ATTECTAIHSI IIPOBOIUTCS 110 Y4EOHOMY MPEAMETY 110 UTOraM y4eOHOTO ro/a.

[lnanupyemblie pe3yJibTaThl 0CBOEHHS Y4e€OHOI0 NpeaMeTa
«Xumus» (0a30BblIil yPOBEHb)
W3yueHne XUMUU B CTapIIeH MIKoIe JaéT BOSMOXKHOCTD JIOCTIKEHHS 00yHJArOIIUMUCS CIEIYIONINX Pe3yIbTaToB.
JInyHoCTHBIE:
1) B chepe oTHOIICHH 00YYAIOIIUXCS K ce0e, K CBOEMY 3/I0POBBIO, K MO3HAHHIO CeOs:
— OpHUEHTalus 00YJaroIUXCcsl Ha JOCTHXKEHUE JIMYHOTO CUACThs, pean3alMio MO3UTUBHBIX )KU3HEHHBIX MEPCIIEKTUB, MHUIIMATUBHOCTD,
KpC€aTuBHOCTb, TOTOBHOCTE U CIOCOOHOCTD K JIMYHOCTHOMY CaMOOIIPCACIICHUIO, CIIOCOOHOCTH CTABUThH LCJIN 1 CTPOUTDH JKU3HCHHBIC TIJIAHBI;
— FOTOBHOCTb U CIIOCOOHOCTH 00eceunTh cebe U CBOUM OJIM3KUM JIOCTOMHYIO KU3HB B MPOLIECCE CAMOCTOATENIBHOM, TBOPUECKOM U OTBETCTBEHH OM
TeSTeTbHOCTH;
— TOTOBHOCTb U CIIOCOOHOCTH 00YYarOIMMXCsl K OTCTAUBaHHIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHHUS, TOTOBHOCTh M CLIOCOOHOCTh
BI)Ipa6aTI)IBaTI) CO6CTB€HHYIO IIO3UIINIO I10 OTHOIICHUIO K O6HIGCTB6HHO-HOHI/ITI/I'—16CKI/IM COOBITHSAM MIPOILIOTO U HACTOAIIECTO HA OCHOBC OCO3HAHHA U
OCMBICJICHHS] UCTOPUH, TyXOBHBIX IIEHHOCTEH U JOCTHKEHUH Halllel CTpaHbl;
— TOTOBHOCTB M CITOCOOHOCTH 00YYarOMIUXCs K CAMOPA3BUTHIO M CAMOBOCITUTAHUIO B COOTBETCTBUH C OOIIEYETIOBEYECKIMHU [ICHHOCTSIMA U HJICaJIaMH
IpakJaHCKOT0 O0IIeCTBa, MOTPEOHOCTH B (PU3MUECKOM CaMOCOBEPILIEHCTBOBAHUH, 3aHATHUSAX COPTUBHO-03/I0POBUTENBLHON 1€ATEILHOCTHIO;
— MPHUHATHE U Pean3anus IIEHHOCTEH 30pOBOro U 0e30macHOro odpasa KU3HHU, OepekHOE, OTBETCTBEHHOE W KOMITIETEHTHOE OTHOIIIEHHE K
COOCTBEHHOMY (PU3MUECKOMY U TICHXOJIOTHYECKOMY 370POBBIO;
— HCIPUATUC BPCAHBIX IIPUBBIYCK: KYPCHUA, y1'[0Tp€6J'IeHI/I${ AJIKOT'0JI1, HAPKOTUKOB,



2) B chepe oTHOICHHH 00yUaromuxcs K Poccun kak k Pogune (OtedecTBy):

— poccHiicKas HACHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHHIO POCCUICKON MIEHTHYHOCTH B MOJUKYJIBTYPHOM COIIMYME, YYBCTBO IPUYACTHOCTH K
HCTOPUKO-KYJIBTYPHOM OOIIHOCTH POCCUICKOrO Hapoa u cyarbe Poccuu, maTproTu3M, TOTOBHOCTH K CIIy>KeHUI0 OTE4YeCTBY, €ro 3alluTe;

— YBa)XXCHME K CBOEMY HApOAY, YyBCTBO OTBETCTBEHHOCTH Iiepe] PoauHOM, ropAocTH 3a CBOM Kpaii, cBOXO PonuHy, nponuioe u HacTosiee
MHOTOHAIIMOHAIBHOTO Hapoaa Poccun, yBaxeHue rocy1apcTBEHHBIX CUMBOJIOB (rep0, ¢uiar, ruMH);

— (opmupoBaHUE YBaXEHUS K PYCCKOMY SI3BIKY KaK rOCyIapCTBEHHOMY sI3bIKY Poccuiickoit Denepariuu, siBISIFOIIEMYCS] OCHOBOM POCCHUHCKOM
UJCHTUYHOCTHU U TJIaBHBIM ()aKTOPOM HAI[MOHAJIBHOT'O CaMOOIPEICICHHUS,

— BOCIIUTaHHUE YBAXKCHUS K KYJIbTYpE, S3bIKaM, TPAIUIUAM U 00bIYasiM HApOI0B, poxkuBaronmx B Poccuiickoit denepanum;

3) B cdepe oTHOIICHHI 00YJAOIIUXCS K 3aKOHY, TOCYIapCTBY M K TPAXKIaHCKOMY OOIIECTBY:

— I'PaXJIaHCTBEHHOCTH, IPAXKIAHCKAs MO3ULUS AKTUBHOTO U OTBETCTBEHHOTO YJIEHA POCCUIICKOTO 00IIECTBA, OCO3HAIOUIETO CBOM KOHCTUTYIIMOHHBIE
mpaBa U 00S13aHHOCTH, YBaXKAIOIIETO 3aKOH U MPABOMOPSI0K, OCO3HAHHO MPUHUMAIOIIETO TPAAULIMOHHBIEC HAIIMOHAIBHBIE U 00IIeYeTIOBEUECKHE
TYMaHHCTHYECKHE U IEMOKPATUYECKHE IEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOH JKU3HHU;

— MPHU3HAHUE HEOTUYK/1aéMOCTH OCHOBHBIX IIPaB M CBOOO/] YeJI0BEKa, KOTOPbIE MPUHAAIEKAT KAKIOMY OT POKJIEHHUS, TOTOBHOCTh K
OCYIIECTBICHHIO COOCTBEHHBIX MIPaB U CBOOOJ] 0€3 HapyIIeHUs IPaB U CBOOO JPYTUX JIHII, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE paBa U CBOOOIBI
YelloBeKa U rpakJjaHuHa COTJIaCHO OOIIEeNpU3HAHHBIM IPUHIUIIAM U HOPMaM MEXAYHapOJAHOIO IIpaBa U B cOOTBeTCTBUU ¢ KoHcTuTynuen
Poccuiickoit deneparuu, npaBoBasi U MOJIUTUYECKAS TPAMOTHOCTD;

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTHKH, OCHOBAaHHOE Ha JUAJIOTe KYJIbTYD, a
TaKXKe Pa3InIHbIX ()OPM OOIECTBEHHOTO CO3HAHMSI, OCO3HAHNE CBOETO MECTA B MOJUKYIBTYPHOM MHUPE; HHTEPUOPHU3AIHS IEHHOCTEH JEMOKPATUH U
COLIMAJIBHOW COJIMIAPHOCTH, TOTOBHOCTD K JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOLIEHUHN B IPYIIE WM COLMAIBHOW OpraHu3aliy;

— FOTOBHOCTh 00YYaroMMXCsl K KOHCTPYKTUBHOMY YYacCTHIO B IPUHATUN PELIECHUH, 3aTparuBaroIMX IpaBa U UHTEPECHI,

B TOM YHCJIE B PA3IMUHBIX (OpMax 0OLIECTBEHHONW CaMOOPraHU3allK, CAaMOYIPAaBICHHsI, OOIIECTBEHHO 3HAUUMOM J1E€ATEIbHOCTH;

— MPUBEPKEHHOCTh UJIESIM MHTEPHAIMOHATIN3MA, JIPY>KObl, paBEHCTBA, B3aUMOIIOMOIIM HapO0B; BOCIIUTAHUE YBAXKHUTEILHOIO OTHOLLIEHUS K
HaIlMOHAJILHOMY JJOCTOWHCTBY JIIOJIeH, UX YyBCTBAM, PETUTHO3HBIM YOSIKICHUSAM;

— FOTOBHOCTb 00YYaroIIMXCsl MPOTUBOCTOSTh MI€0JIOTUH IKCTPEMU3MA, HallMOHAIM3Ma, KCeHO(oOUH, KOpPYILNHU, TUCKPUMUHAIMH 110 COLUATbHBIM,
PEJIUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IIPU3HAKAM U IPYTMM HETaTUBHBIM COLIMAJIBHBIM SBJICHUSM;

4) B cepe oTHOLIEHUI 00YUAIOIINXCS C OKPYKAIOIUMU JIFOIbMHU:

— HPaBCTBEHHOE CO3HAHME U MIOBEJICHNE Ha OCHOBE YCBOEHUS O0IEUETI0BEYECKUX [ICHHOCTEH, TOJIEPAaHTHOTO CO3HAHMSI U TIOBEICHUS B
MOJINKYJITYPHOM MHUPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH AUAJIOT C IPYTMMH JIFOJbMU, TIOCTUTaTh B HEM B3aMOIIOHUMAaHMsI, HAaXOAUTh 00IMe LEIH
U COTPYJHUYATH JJI UX JOCTUKEHUS;

— MPUHATHE TYMaHUCTUYECKUX LIEHHOCTEH, 0CO3HAHHOE, YBAXKUTEIHHOE U 100pOKeIaTeIbHOE OTHOLIEHHE K IPYTOMY U€JI0BEKY, €ro MHEHHIO,
MHUPOBO33PEHHUI0; — CIIOCOOHOCTD K CONEPEKUBAHHIO U (POPMHUPOBAHKE IO3UTUBHOTO OTHOILIEHHUS K JIIOJIIM, B TOM YHCJIE K JIMIIAM C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 3/J0POBbSI U HHBAJIUAAM; O€pEKHOE, OTBETCTBEHHOE 1 KOMIIETEHTHOE OTHOIIEHHE K (PU3NUECKOMY U MICUXOJOTHYECKOMY 3710POBbIO
JPYTHUX JIIOJIEH, YMEHUE OKa3bIBATh MIEPBYIO IOMOIIb;

— (opmupoBaHuE BRIPRXKEHHOH B MOBEEHUN HPAaBCTBEHHOW MO3UIIUH, B TOM UUCIIE CIOCOOHOCTH K CO3HATENIbHOMY BbIOOpPY 100pa, HPAaBCTBEHHOTO
CO3HAHUS U MOBEJICHHS HA OCHOBE YCBOCHHUS 00II€YeIOBEYECKUX [IEHHOCTEN 1 HPAaBCTBEHHBIX YYBCTB (UECTH, JI0JITa, CIIPABEATUBOCTH, MUJIOCEPIUS U
TPYXKETIO0MS);



— BbIPa0OTKa KOMIIETEHLUN COTPYTHUYECTBA CO CBEPCTHUKAMHU, IETbMU MIIAJIIIEr0 BO3PACTa, B3POCIBIMHU B 00pa30BaTeIbHOM, 0OIIECTBEHHO
MOJIE3HOU, Y4eOHO-HCCIIeI0BATEIbCKON, MPOSKTHON U IPYTUX BHJAX ACATEIbHOCTH;

4) B cdepe OTHOIICHUH 00YUAIOMIMXCS K OKPYXKAIOIIEMY MHUPY, K )KXUBOH MPHUPOJIE, XYI0KECTBEHHON KYIbType:

— MHPOBO33PECHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH, 3HAYUMOCTh HAYKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY
TBOPUYECTBY, BJIaJICHUE JOCTOBEPHOI HHPOpMAIIMEH O MepeAOBbIX JOCTUKEHHUIX U OTKPHITUSIX MUPOBOM U OTEUECTBEHHOU HayKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPONUCTBE MUpaA U OOIIECTBA;

— FOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HAa MPOTSKEHUH BCEH KU3HU; CO3HATENIbHOE OTHOLICHHE K
HENpPEepbIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCHEIIHOM MPOpECCHOHATBLHON 1 00IIECTBEHHON 1A TEIbHOCTH;

— 9KOJIOTHYEecKast KyJIbTypa, OepeKHOe OTHOLICHHE K POJIHOM 3emiie, MPpUPOIHbIM OoraTtcTBaM Poccuu u Mupa, TOHUMaHUE BIUSHUS
COILMAJIEHO-9)KOHOMHYECKUX MPOIIECCOB HA COCTOSIHUE MTPUPOTHON M COLMAIBHOM CpeJibl, OTBETCTBEHHOCTH 32 COCTOSHHE MPUPOIAHBIX PECYPCOB,
YMEHUI U HAaBBIKOB PA3yMHOT0 MPUPOIOIOJIb30BAHUS, HETEPIIUMOTO OTHOILIEHUS K ACHCTBUSIM, IPUHOCAIIUM BPE]] IKOJIOTUU; TPUOOPETEHUE OMBITA
HKOJIOTOHAIIPABICHHOM JIESTEILHOCTH;

— ACTETHYECKOE OTHOIIEHUE K MUPY, TOTOBHOCTh K 3CTETUYECKOMY 00YCTPONUCTBY COOCTBEHHOT'O OBITA;

5) B chepe OTHOILICHHUH 00YUAOIIUXCS K CEMbE U POJUTEIISAM, B TOM YKCJIC MOJAMOTOBKA JIUYHOCTH K CEMEHHOM KU3HH:

— OTBETCTBEHHOE OTHOIIIEHHE K CO3aHHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPHUHSATHS LIEHHOCTEH CeMEHON KU3HU;
— MOJIOKUTENBHBIN 00pa3 ceMbH, POJIUTENBLCTBA (OTLIOBCTBA M MATEPUHCTBA), UHTEPUOPU3ALIMS TPAJIULIMOHHBIX CEMENHBIX IIEHHOCTEH;

7) B cepe OTHOIICHH 00yJaIOIIUXCS K TPYAY, B chepe colnanbHO-3KOHOMUYECKUX OTHOLICHHIH:
— yBa)keHHE BceX (popM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIUTE CBOCH COOCTBEHHOCTH;
— OCO3HaHHBIN BBIOOp OyAylIei mpodeccun Kak MyTh U Coco0 peaau3aluu COOCTBEHHBIX JKU3HEHHBIX IJIaHOB;
— TOTOBHOCTH OOYUYAIOIINXCS K TPYAOBOU MPOPECCHOHATBHON NEATETbHOCTH KaK K BOZMOXHOCTH YYaCcTHs B PEIICHUH JIUYHBIX, OOIIECTBEHHBIX,
rOCy/IapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOIIEM;

— MOTPEOHOCTh TPYAUTHCS, YBAXKEHUE K TPYAY U JIIOAAM TPYAQ, TPYAOBBIM JOCTHKEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE
OTHOIIECHKE K Pa3HBIM BHJAM TPYAOBOU AEATENbHOCTH;

— FOTOBHOCTh K CaMOOOCTY>KUBaHUIO, BKJIFOYasi O0yueHHE

U BBINOJTHEHNE JOMAIIHUX 00sS3aHHOCTEH;

8) B cthepe oTHOMIECHHH (HPU3UIECKOTO, ICUXOJIOTUIECKOTO, COMAITBHOTO U aKaIEMUIECKOTO 0Jaromorydust 00yJaronuxcs:

— (puzmveckoe, IMOIMOHATEHO-TICUXOJIOTHYECKOE, COIUANbHOE OJaronoiyyue o0yJaronmxcs B )KU3HA 00pa3oBaTebHON OpraHu3aluy, OIyIIeHHe
NEThbMHU 0€30TMaCHOCTH M MICHXOJIOTHYECKOTO KoM(popTa, HHGOPMAIIMOHHON O€30MaCHOCTH.

MeranpeameTHbie:

[Tnanupyemble MeTanpeAMETHbIE Pe3yJIbTaThl B paMKaX OCBOSHHsI yU€OHOTO MpeaMeTa « XUMUs» MPEICTaBICHBI TPeMsI IPYIIaMi YHUBEPCAIbHBIX
yaeOnbIx aeicteuii (YVY /).

PeryasiTuBHbIe yHHBepcaabHbIe yueOHbIe AeiicTBUSA

BbITycKHUK HayqnTCS:

— CaMOCTOSITENILHO ONPEAEIATh LM, 3a/1aBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOXKHO ONPEAETUTb, YTO LEb JOCTUTHYTA;



— OLICHUBATh BO3MOYKHBIC ITOCIICACTBHUS JOCTHKCHHUSI IIOCTABJICHHOM 1€ B IEATEILHOCTH, COOCTBEHHOW KU3HH U JKU3HHU OKPYKAIOITUX JIFO/ICH,
OCHOBBIBASICh HA COOOPAKEHUSAX STUKUA U MOPAJIH;
— CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIIbHON JEATEILHOCTH M B )KU3HEHHBIX CUTYAIUX;
— OLICHUBATh PECYPCHI, B TOM YHCII€ BpeMs U Jpyrue HeMaTepualbHbIe PECYPChl, HEOOXOIMMBIE JIJIsl TOCTHXKEHUS TTOCTABIICHHON paHee 11e)Iu;
— BBIOMpATH MYTh JTOCTHIKEHUS 11U, TUIAHUPOBATh PEIICHKE IMMOCTABICHHBIX 3a/1a4, ONTUMU3HPYS MaTepHAIbHBIC U HEMaTEPUAIbHBIC 3aTPATHI;
— OpraHu30BbIBaTh 3(PPEKTUBHBIN MTOUCK PECYpCOB, HEOOXOAUMBIX IS JOCTUKCHHSI IOCTABJICHHOM 1IETH;
— CONOCTABJIATH MOJIYYEHHBIA PE3YJIbTAT JICSITEILHOCTH C ITOCTABICHHOMN 3apaHee 1EIbIO.
Ilo3naBaTe/bHBbIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS
BbImyCKHUK Hay4YUTCS:
— HCKATh U HAXOJHUTh 0000IIEHHBIC CITOCOOBI PEIICHUS 3a7a4, B TOM YHCIIE OCYIIECTBIISITh Pa3BEPHYTHIH HHPOPMAIIMOHHBIA MOUCK M CTABUTH HA €TO
OCHOBE HOBbIE (YueOHbIC U MTO3HABATENbHbIC) 3a/1a4H;
— KPUTHUYECKHU OIICHUBATh U MHTEPIPETUPOBATH MHPOPMAIIHIO C PA3HBIX MO3UIUH, pacliO3HaBaTh U (PUKCUPOBATH MPOTHUBOPEUHS B
WH()OPMAIMOHHBIX HCTOYHHUKAX;
— HMCIIOJIb30BaTh Pa3JIMYHBIE MOJIEIIBHO-CXEMATUYECKHUE CPEICTBA ISl TPEACTABIICHUS CYIIECTBEHHBIX CBS3EH M OTHOIIEHUM, 8 TAKXKE
MIPOTUBOPEYUH, BBISIBJICHHBIX B MH(POPMAIIMOHHBIX HCTOYHHKAX;
— HaxOAMUTh U MPUBOJIUTh KPUTUUECKUE aPIyMEHTHI B OTHOUIEHUH JIEUCTBUNA U CYKIECHHUI APYroro; COAEPKaTeIbHO OTHOCUTHCA K KPUTHYECKUM
3aMEUYaHUsM B OTHOILIEHUU COOCTBEHHOTO CYKJEHUS, pACCMATPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;
— BBIXOJUTH 32 paMKH Y9€OHOTO MPEeIMETa ¥ OCYIIECTBIIATH IeJICHANPaBICHHBIA MTOMCK BO3MOYKHOCTH IIMPOKOTO MEPEHOCa CPEJICTB B CITOCOOOB
JEHUCTBUS,
— BBICTpauUBaTh HHANBUIYATHEHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO, YIUTHIBASI OTPAHUYEHHUS CO CTOPOHBI IPYTUX YIACTHUKOB U PECYPCHBIC
OTpaHUYCHUS;
— MEHSITh U YACPKUBATh PAa3HbIE MTO3UIIMU B IO3HABATEIILHOMN AESTEIbHOCTH.
KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiicTBUS
BrinyckHHK HayyuTCS:
— OCYIIECTBIISATH JEIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK M CO B3POCIBIMU (Kak BHYTpU 00pa30BaTeNIbHOM OpraHu3allii, TaK 1 3a €€
npejesiaMu ), ToI0upaTh NApTHEPOB IS IETIOBOM KOMMYHMKAIIUU, UCXOJIS U3 COOOpaKEHUN PE3yIbTATUBHOCTH B3aUMOICHCTBUSI, a HE JTMYHBIX
CUMIIATHH;
— TPU OCYIIECTBICHUU TPYIIIOBON pabOTHI OBITh KaK PYKOBOJMUTENIEM, TaK M YJICHOM KOMaH/bl B Pa3HBIX POJISIX (T€HEpaTOp UJIeH, KPUTHK,
WCIIOJIHUTEIIb, BHICTYMAOIINHI, SKCIEPT U T. 1.);
— KOOPJIMHUPOBATH U BBITIOIHATH Pa0OTY B YCIOBUAX PEATBHOTO, BUPTYAIbBHOTO B KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS,
— pa3BepHYTO, JOTUYHO ¥ TOYHO U3JIAraTh CBOIO TOUKY 3PEHUS C UCIOIh30BaHUEM aJIeKBATHBIX (YCTHBIX U MHUCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;
— pacrno3HaBaTh KOH(DIUKTOTEHHBIE CUTYAIIUU U TIPEI0TBpaiaTh KOHMOIUKTHI J0 UX aKTUBHOU (Pa3bl, BRICTpanNBaTh JEITOBYIO U 00pa30BaTEIbHYIO
KOMMYHHKAIIUIO, H30erast JIMYHOCTHBIX OIIEHOYHBIX CY>KICHHI.
IIpenmerHbie:
B pe3ynbrate u3yueHus: yaeOHOTro mpeamMeTa « XuMuUs» Ha YPOBHE CpEAHEro 001iero o0pa3oBaHus BEITYCKHUK Ha 6a30BOM yPOBHE HAYUHUTCS:
— pacKpbIBaTh HA MMPUMEPaX POJIb XUMUU B POPMUPOBAHUN COBPEMEHHON HAYYHOW KaPTHHBI MUPA U B TPAKTUYECKOMN JACSITEIHPHOCTH YEIOBEKA;



— JIEMOHCTPHPOBAThH Ha MMPUMEPAX B3aUMOCBSA3b MEKY XMMHUEH U IPYTUMH €CTECTBEHHBIMU HayKaMH,

— pacKpbIBaTh Ha MMPUMEPAX MOJIOKECHUS TEOPUU XUMHUECKOTo cTpoeHus A. M. Bytieposa;

— noHuMaTh pusryeckuii cmbicn Ilepuoanyeckoro 3akona J[. M. MeneneeBa 1 Ha €ro OCHOBE OOBSCHATH 3aBUCHMOCTh CBOMCTB XUMHUYECKUX
3JIEMEHTOB ¥ 00Pa30BaHHBIX MU BEIIECTB OT 3JICKTPOHHOTO CTPOCHHS aTOMOB;

— OOBSACHATH IPUYMHBI MHOTOOOpa3us BEIICCTB HAa OCHOBE OOIIUX MPEACTABICHHH 00 UX COCTaBE U CTPOCHUH;

— MPUMEHSTH NPABHJIAa CUCTEMATHIECKON MEXTyHApOJHOH HOMEHKIIATYPHI KaK CPEACTBA PA3IUUYCHUS M UACHTU(DHUKAIIMH BEIIECTB 110 UX COCTaBY U
CTPOEHHUIO;

— COCTaBJIATHh MOJICKYJISIPHBIE M CTPYKTYPHBIE (POPMYIIBI OPraHMYECKHUX BEIIECTB KaK HOCUTENIEH HH(OpMAIK O CTPOCHHUHU BEIIECTBA, €r0 CBOMCTBAX
U TIPUHAUIEKHOCTH K OIPEAEICHHOMY KJIacCy COCIUHEHHUIA;

—_— XapaKTepI/I3OBaTB OpFaHI/I‘ICCKI/Ie BEIIcCTBA I10 COCTaBy, CTpOGHI/IIO 158 CBOﬁCTBaM, YCTaHaBJII/IBaTL HpI/I‘H/IHHO-CJIeIICTBeHHBIe CBs3H Me)KI[y JAHHBIMHA
XapaKTepUCTHKAMH BEIIECTBA,

— NPUBOJUTH NIPUMEPBI XUMUYECKHUX PEAKLUN, PACKPBIBAIOIINX XapaKTEPHbIE CBOMCTBA TUIIMYHBIX IPEICTABUTEICH KJIACCOB OPraHNYECKHUX BEIECTB
C LIEBI0 X HACHTU(UKAIUN U 00BSICHEHUS 00IACTH IPUMEHEHHS,

—_— HpOFHO?;I/IpOBaTI) BO3MOXHOCTH HpOTeKaHI/IH XUMHUYCCKUX peaKHI/Iﬁ Ha OCHOBEC 3HaHI/If/’I O TUIIaxX XHMHHGCKOﬁ CBsA3U B MOJ'IeKy.]'IaX peaFeHTOB " ux
PEaKIMOHHOMN CIIOCOOHOCTH;

— HCIIOJIB30BAaTh 3HAHUA O COCTaBEC, CTpOGHI/II/I U XUMHYCCKHUX CBOfICTBaX BCIICCTB JIs1 6€3OHaCHOFO HpI/IMeHeHI/Ifl B HpaKTI/I‘{eCKOﬁ NCATCIBbHOCTH, —
MPUBOUTH TIPUMEPBI MPAKTUUECKOTO MCIOIb30BaHMS IPOIYKTOB MepepaboTK HEPTH U MPUPOTHOTO ra3a, BBICOKOMOJICKYISPHBIX COSAMHCHUI
(MOJTMATHIICHA, CHHTETHYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

— MPOBOJUTH OMBITHI [0 PACTIO3HABAHUIO OPIraHUYECKUX BEIICCTB — TIIHIIEPUHA, YKCYCHOW KHUCIIOTBI, HENPEACTbHBIX JKMPOB, MIIOKO3bI, KpaxMaia,
OEJIKOB — B COCTaBE MUIIEBBIX MPOJTYKTOB U KOCMETUYECKHUX CPEJICTB;

— BJIQJICTh MPABHJIAMH U TIpUeMaMu 0€3011acHOM paboThI MPU paboTe ¢ XUMHUUECKUMH BELIECTBAMU M J1a00paTOPHBIM 000pYI0OBaHHEM; —
YCTaHaBJ'II/IBaTI) 3aBUCUMOCTH CKOpOCTI/I XHMH‘ICCKOﬁ peaKIII/II/I 1 CMCIHICHUS XUMHUYCCKOT' O paBHOBeCI/Iﬂ oT pa3J'II/I‘-IHI)IX q)aKTOpOB C IICJIBIO onpeﬂeneﬂlxm
ONITUMAIILHBIX YCIOBHI MPOTEKAHUS XUMUYECKHUX MPOIIECCOB;

— NPUBOANUTH TIPUMEPHI THAPOJIN3A COJICH B TIOBCEAHEBHOM KH3HH YCIIOBEKa,

— MPHUBOAMTH PUMEPBI OKUCIUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIMA B IPUPOJIC, IPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEACATEIIbHOCTH OPraHU3MOB;
— MPUBOANUTH MPUMEPHI XUMUUECKUX PEAKIINHA, PACKPHIBAIOIINX O0IIMEe XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB — METAJIJIOB U HEMETAIIJIOB;

— MPOBOJIUTH PACUEThl HA HAXOKJCHUE MOJICKYIISIPHOU (POPMYITBI YTIIEBOIOPO/IA IO MPOYKTaM CTOPaHUS M TIO €r0 OTHOCUTEIBHOMN IJIOTHOCTH U
MAaCCOBBIM J0JISIM 3JIEMEHTOB, BXOJAIIINX B €0 COCTAaB,

— BJIaJICTh MPaBHJIAMH OE30MAaCHOTO OOPAIIICHHUS C SAKUMH, TOPIOUUMH U TOKCHYHBIMH BEIIECTBAMH, CPEJCTBAMHU OBITOBOW XMMUHU;

— OCYILIECTBIISATH MOMCK XUMUYECKON HH(pOpMaLIMY 110 Ha3BaHUSAM, UIEHTU(DUKATOpaM, CTPYKTYPHBIM (hOpMYyJiaM BEIECTB; — KPUTHUYECKH
OLICHUBATh U MHTEPIPETUPOBATH XUMHUECKYIO0 HH(POPMAIIHIO, COJCPKAIIYIOCS B COOOIICHUAX CPEJICTB MacCOBOi nH(popMalyu, pecypcax MHTepHeTa,
Hay’—IHO-HOHy.]'IprHBIX CTAaThiaX C TOUYKHU 3peHI/I$I eCTeCTBeHHOHay‘IHOﬁ KOppeKTHOCTI/I B [ICJISAX BBISIBICHUA OIHI/I60'-IHI)IX CY)K}ICHI/Iﬁ 158 q)OpMI/IpOBaHI/Iﬂ
COOCTBEHHOM MO3UIINH;

e Hpe]ICTaBJ'ISITB myTH peIHeHI/IH FJ'IO6a.]'H)HBIX HpO6J’IeM, CTOAIIIUX Hepezl YCIIOBCUYCCTBOM: DKOJIOTHMYCCKUX, 3HepFeTI/I‘—IeCKI/IX, CI)IpI)eBI)IX, nu pOJ'IB XUMHNHU
B PEIICHUU 3TUX MPOOJieM. BhImyckHUK Ha 6a30BOM YPOBHE MOJIYUYUT BO3MOKHOCTh HAYYHThHCS:

—_— I/IJ'IJ'IIOCTpI/IpOBaTB Ha HpI/IMean CTAaHOBJICHHUEC U 3BOJIOIIUIO OpFaHquCKOﬁ XUMHUHN KaK HaYKI/I Ha paSJ’II/I‘—IHBIX I/ICTOpI/I‘IeCKI/IX aTarax €€ paSBI/ITI/IH;



— HCIIOJIb30BAaTh METO/Ibl HAYYHOT'O TIO3HAHUS MIPH BBINOJIHEHUU IPOEKTOB M Y4eOHO-HCCIIE0BATEIbCKUX 3a/1a4 110 U3YUYEHUIO CBOICTB, CIIOCOOOB
MOJIYYEHUS U PACTIO3HABAHUSI OPTAHUYECKUX BEIIECTB;

— OOBSICHATH MPUPOAY U CIIOCOOBI 00pa30BaHUS XUMUYECKOM CBSI3U: KOBAJICHTHOM (IOJIIPHOU, HEMOJISIPHOI ), HOHHOM, METaNIMYECKOM, BOAOPOIHOM
C 1IEJIbIO OTPEJICTICHUSI XUMUYECKON aKTUBHOCTH BEILIECTB;

— YCTaHAaBIIMBATh TEHETUYECKYIO CBSI3b MEXY KJacCaMU OpPraHMYeCKHUX BEIIECTB /U1l 000CHOBAHUS MPUHIIUIHAIBLHON BO3MOXKHOCTH OTyYEHUS
OpPraHUYECKUX COCIMHEHHUM 3aJJaHHOTO COCTaBa U CTPOCHUS;

— HaxOJIUTh B3aUMOCBSI3H MEXAY CTPYKTYpOoil U pyHKUMEH, MPUYMHON U CIIeACTBUEM, TeOpHel U (pakTamu Mpu aHaIu3e IpPOOJIEMHBIX CUTYaIU U
000CHOBAaHWY IPUHUMAEMBIX PEIICHUI Ha OCHOBE XMMHUYCCKUX 3HAHUM.

Conep:xanue yueOHOro npeamera «Xumus» (0a3oBbiii ypoBenb) 10 kiacc
Tema 1. OcHOBHBIE TOHATHS OPTaHUYECKON XUMHUU

I[IpenmMer u 3HaueHue opraHuyeckoil xumuu. I[lpuunHBl MHOroOOpasusi OpraHMYecKUX coeduHeHUd. CTpPyKTypHas TeOpHs
opraHudeckux coeaumHeHuil. M3omepus. OyHKIMOHATBHBIE TPYNIbl. XUMHYECKasl CBSA3b B OPraHWYECKHX COCTUHEHHAX. | OMOIOrWYecKHe psipl.
OcobeHHOoCTH U KJIacCU(UKaLKs OPIraHUYECKUX PEAKIIUH.

Jemoncrpanuu. 1. O6pa3ibl OpraHMYecKuX BEIIECTB U MaTEpHAIOB (IJIACTMACChl, JIEKAPCTBEHHBIE CPEJCTBA, BOJIOKHA).

JlaGopatopHsble onbIThl. 1. CocTaBieHre MoJiesIel MOJIEKYN OpraHndeckux BemecTs. 2. CocTaBiaeHne MoJiesieil TOMOJIOrOB MeTaHa.

Tema 2. YriieBogopo/isl

Ankanbl. CTpoeHre, HOMEHKIIATypa, U30MepHus, GU3NUecKre CBOMCTBA. XMMHUYECKUE CBOICTBA alikaHOB. [loyueHre u npuMeHeHue ajaKaHoB.

Ankensl. CTpoeHHe, HOMEHKIATypa, H30Mepusi, GU3NYecKue CBOMCTBa. XMMUUECKHE CBOWCTBA aJIKEHOB. [loyueHne u npuMeHeHne aJKeHOB.

Ankunbl. CrpoeHue, HOMEHKIATypa, HU30MepHs, (u3ndeckue cBoiicTBa. XMMHUYECKHE CBOMCTBa aJkeHOB. IlomydeHue M mpuUMeHeHHE
QJIKCHOB.

Apensl. CTpoeHHne OEH30JIBHOTO KOJIblla, HOMEHKIIATYpa, H30MepHsl, (U3NUYEeCKHe CBOWCTBA apEHOB.

['eneTnyeckas CBsI3b MEXAY YIJIEBOJAOPOIAMHU.

Jemonctpanuu. 1. O6pa3us! ankaHoB. 2. [InaBnenue u ropenue napaduna. 3. Vzgenus U3 noausTUiIEHa, MOJUMIPONUIICHA, TOIUCTUpoa. 4.
[Tonyuyenue stunena B naboparopun. 5. BzauMopeiicTBue 3THiIeHa C pacTBOPOM TEepMaHTaHaTa Kajiusg U OpomMHOM Bojoi. 6. ['opeHue stuneHa. 7.
[Tonmy4yenue aneruieHa KapOuaHbIM criocoOoM. 8. 'opeHue areTusieHa.

JlaGoparopHsble onbIThl. 1. VI3roToBiieHnEe Moienel MoJIeKy yrieBoaopooB. 2. BzaumoaeiicTBue aankeHoB ¢ OpOMHOI BOJIOM.

[IpakTuyeckas pabora. MccnenoBanue CBONCTB alKaHOB.

Tema 3. Kucnoponoconepxaiirie 1 a30TocoAepKaliie OpraHu4eckue COeIMHEHUs] OpraHu4ecKrue COeTMHEHUS

O YHKIIMOHATBHBIE POU3BOIHBIEC YTIIEBOIOPOIOB.

[IpenenpHBIE OMHOATOMHBIE CHNHPTHI — HOMEHKIATypa, u3oMepus, GU3NYECKue U XUMUYECKHUE CBOMCTBA (B3aMMOJICHCTBHE C HATpPHEM,
OpoMoBOOpOIOM, Aeruapartanus). [lorstre o mpocThix 3upax. [lomydenne u npuMeHeHHe METaHOJIa ¥ dTaHOJIa.

MHOTOQTOMHBIE CHUPTHl HA MPUMEPE ITHICHTIUKOIS U ThnunepuHa. OcoOeHHOCTH UX cTpoeHus u cBorcTB. [Ipumenenue. KauecTBeHHas
peakius Ha MHOTOATOMHBIE CITUPTHI.



®eHOoJl — CTPOEHUE MOJIEKYJIbI, PU3NYECKUE U XMMHUECKHE CBOMCTBA (B3aUMOCHCTBHE C HATPUEM, TUIAPOKCUIOM HATPUs, OPOMHOM BOAOK).
[Tony4yenue QeHona U3 KaMEHHOYTOJIBHON CMOJIBI U ero npuMmeHneHue. KauectBennsle peakiuu Ha ¢eHon (¢ OpoMHON BOAOH M XJIOPUAOM XKele3a
().

Anpneruasl Kak TNPOAYKTHl OKHUCICHHS TEPBHYHBIX cHUpPTOB. [loHATHE O KapOOHMIIBHOM Tpymnne U KapOOHMIBHBIX COEIMHEHUSX.
XuUMUYecKHe CBOMCTBA albJerujioB (OKHUCIEHHE, BOcCTaHOBIeHHE). KauecTBeHHbIE peaklMM Ha albJeTUIHYI0 TPYIIY (peakuus «cepeOpsHoro
3epkaiay, BocctanoBieHue rupokcuia meau (11)). Anieton kak npencraButenb KeToHOB. [IpuMeHenne popmaibaeruia u aieToHa.

Kap6oHnoBbie KuCITOTH. DU3HYECKHE CBOMCTBA MypPaBbHUHOM, YKCYCHON M CTEAPUHOBOM KHCIIOT. XMMHYECKHUE CBOWCTBA — PEAKIIUU C
MeTaJlJIJaMi, OCHOBHBIMHU OKCHJIaMHU, OCHOBaHUSIMH, CIIUPTaMH, rajoreHamu. [lonydueHne u npuMeHEeHNEe YKCYCHOM KUCIIOTHI.

Cnoxueie »>¢upsl. Peakuus srepudukanuu. ['maponus crnoxsbix 3¢upoB. OMbuieHue. Mcnonib30BaHue CIOXKHBIX 3(UPOB B KayeCTBE
pacTBopuTeneii, B MUIIEBOH U ap(IOMEPHOM MPOMBIIIIICHHOCTH.

Kupsi, ux crpoerue u cBoiictea. OMbLICHUE KUPOB. 3HAUYECHUE )KUPOB B OpraHU3Me YEIIOBEKa.

YruneBoabsl. MoHo-, 1u- U mojucaxapuasl. [1oko3a — guanueckre CBOWCTBA, OKUCIEHUE, BOCCTaHOBIIeHHE. KauecTBeHHBIE peakIuu Ha
TUIPOKCHIIBHBIE M aJIbJIETHIHYIO TPYIIBI B MOJIEKyJe roKo3bl. OpykTo3a — nzomep rimoko3sl. Caxaposa kak npumep aucaxapuna. [lomucaxapuabr —
KpaxMaJl, LEJUTI0N03a, TIIMKOTEeH — UX HaXOoXJIEHHE B MpUpoje, (pU3HuecKue CBOWCTBA, TUAPOIN3. AMIIIO3a U aMIJIONEKTHH KaK COCTABHBIC YacTH
Kpaxmana. Poib yrineBosoB B opraHiu3Me 4eaoBeKa.

Hemonctpammu. 1. Tlonyuenue OpomdTana u3 stanona. 2. [lomydeHue sTuianerata B3auMOICHCTBHEM 3TaHOJA C YKCYCHOM KHUCIOTOM. 3.
OxucneHne 3TaHONa W TIIMLEPUHA NepMaHraHatoM kanus. 4. ['opeHue JensHON YKCYCHOM KHCIOTHL. 5. JleMOHCTpalus MpernapaTroB pazIudHbIX
KapOOHOBBIX KHCIIOT, CJIOXKHBIX 3upoB. 6. Komtekuusi MOHO-, TH- U moyMcaxapuioB. 7. Peaknus «cepeOpsHOTO 3epkaiia» Ha IpUMEpE TIIFOKO3EL. 8.
BiaumopeiictBue riroko3sl ¢ ruapokcuaoM meau (11). 9. Ilpuroronenne kpaxmalbHOTO KieicTepa.

JlaGoparopublie onbiThl. 1. CBoMcTBa 3TaHONA, TAUIEpUHA, (peHona, GopMannHa, YKCYCHOM KUCIOTHI. 2. [IpoBeieHne KaueCTBEHHBIX PEeaKIii
Ha TIMLepuH, ¢eHon, dopmanbaeru, anuinH. 3. [lomyueHne ykCycHON KHCIOTHI W3 arerata HaTpus. 4. Pacro3HaBaHue yKCYCHON W MypaBbHUHOM
KHMCJIOT IIPU NIOMOIIM Ka4yeCTBEHHBIX peakuuil. 5. CBoiicTBa IIOKO3bl. 6. 3HAKOMCTBO C Pa3jIMYHBIMU MPEICTAaBUTENSIMU YIIeBOJIOB. 7. OnpeneneHue
KpaxMaja B pa3JIM4HbIX NPOAYKTaX MUTAHUS

AMUHBI KaKk OpraHu4ecKke Npou3BoAHbIe aMmmMHuaka. OCHOBHbIE CBOMCTBa aMUHOB. [losyueHne aMUHOB BOCCTaHOBJIEHUEM HUTPOCOEIMHEHHH.
AHunuH. B3zanMHOe BiHsSIHHE aTOMOB M TPYII aTOMOB Ha mpuMepe ¢eHola W aHwiMHA. KauecTBeHHas peakius Ha aHWIMH ¢ OPOMHOM BOJOM.
[IpuMeHeHne aHuIMHA.

AMUHOKHCIOTH KaK MpUMEp MOMH(PYHKIHOHANBHBIX COeAMHEHUH. AMQOoTepHbIe CBONCTBA aMHHOKHCIOT — 00Opa3oBaHHE BHYTPEHHHX
COJIEH, PeakIuu ¢ KUCJIOTaMU U OCHOBaHUsIMU. OOpa3oBaHue NENTUIHON cBsi3u. [lenTu b

benku. [lepBuuHas, BTopu4Hasi, TpeTUYHAs CTPYKTypa OenkoB. DyHKIUU O0€IKOB B opranu3me. OepMeHTHI.

HemoncTpammu. 5. [TnakaTel, WITIOCTPUPYIOMIUE CTPOCHHE JKUPOB, YIIIEBOIOB, MENTH/IOB, OCIKOB, HYKJIEMHOBBIX KHUCJIOT.

JlaGopaTopHble onbITHL. 4. [[BeTHBIE peakiuy OEIKOB.

[TpakTrueckas pabota. Pemenue skcnepuMeHTalbHbIX 3a/1a4 «Pacro3HaBaHNe OPraHUYeCKUX BEIIECTBY.

Tema 4. BbICOKOMOJIEKYIIIPHBIE COETUHEHUS

[TonsTue o mnonumepax. Makpomolnekysa, CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpU3alui, MoHoMep. ['oMomoaumepbl M COMONHMMEpHI.
[Tomumepu3anust ¥ MOJIMKOHACHCAIMS KaK METOJbl MONydyeHHs moiuMepoB. CoBpeMeHHblE MOJIMMEpHbIe Marepuaibl. [lmacTtmacchl (MOMUATUIIEH,
MOJIUTIPOIIMJIEH, MOJIMCTUPOII, TOJMBUHUIIXJIOPUA, oMU THIeHTepedTanaT). BoiokHa npupoiHble, HCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE BOJIOKHO) U




CUHTETHYECKUE (KaIllpOH, HAMJIOH, JJaBCaH, CIIAHJICKC, Jaiikpa). Dimactomepsl. Kaydyk npupoaHblii M1 CHHTeTHYeCKHi. Bynkanuzamus kayuyka. Pesnna
1 200HUT
[TpakTuueckas padota Ne 1. «Pacrmo3HaBaHue TJIaCTMACC)»
[TpakTuueckas pabota Ne 2. «Pacmo3HaBaHHe BOJTOKOH»
Conep:xanue yueOHoro npeamera «Xumus» (0azoBbiil ypoBennb) 11 kiiace

Tema 1. BemecTBoO (8 4)

AToMHO-MoONIeKyasipHoe yueHue. [IpencraBnenne o0 aromMe Kak XMMHUYECKH HEAETMMON yactuiie. ATomMHOe siipo. M3oTombl. 3apsin
siIpa Kak BayKHEHIas XxapaKTepUCTHKa aToMa. DJIEKTpOHHOE cTpoeHue atoma. Ilepumoamyeckuit 3akon .M. Menaeneesa. Ponb J[.M1. MenneneeBa B
(dbopmMHEpoBaHUN OCHOB coBpeMeHHOM xumuu. [IpenckaszarensHas cuna [leproanyeckoro 3akoHa.

XuMuueckas CBA3b, €€ PA3HOBUIHOCTH U CIIOCOOBI 00pa3oBaHus. MeXMONEKYIsIpHOE B3aUMO/ICHCTBHE.

BemecTBa MOJIEKYIAPHOTO U HEMOJEKYISAPHOTO CTpoeHUs. KauecTBEeHHbIN U KOJIMYECTBEHHBIH COCTaB BelleCTBA. ArperaTHble
cocrostHus. Kpucramiuueckue U amopdHbie BemecTBa. THIBI KpHUCTalIWdecKuX perieTok. [IpocTeie U cioxHbIe BelecTBa. BaxHeilmne Kiacchl
HEOpPraHUYECKUX BEIECTB.

SIBneHus, npoucxonsuiMe IMNpPU paCTBOPEHUU BelmecTB. MHAuBHUIyallbHbIE BELIECTBA W CMeCU. PacTBOpBl Kak HpUMEpPHI
TrOMOT€HHBIX cMecell. PacTBopumocTs. MaccoBast 101 pacTBOpeHHOro BeliecTBa. KosuouaHsie pacTBOpSI.

ODnexkTponuruueckas auccouuanus. Kucinornocrs cpenbl. UHauKaTopsl

Hdemonctpamuu. 1. OOpa3isl BemecTB MOJIEKYISIPHOTO (caxapo3a, 3TaHOJ, BOJA, HAPTaUH, HOM, Cepa) U HAaMOJIEKYISIPHOTO (TpaduT, XJIOPHI
HATpUsl, METaJUIbl) cTpoeHus. 2. Popmbl opOHTaNIEi W JIEMOHCTpAIUsl UX PACHOJOKEHUS B MPOCTPAHCTBE MPU MOMOIIM BO3AYIIHBIX IIApPOB. 3.
Bosronka nona win HadTtanuHa. 4. [Tnactuyeckas gegopmaiyss HOHHOTO M METAJUIMYECKOro Kpuctauia. 5. Mojenn KpucTalsIM4eCKUX peleTok. 7.
OO0p311b! BeliecTB, 00pa30BaHHBIX ANIeMeHTaMu 3-ro nepuosa. 8. [Namenue u3Bectu Bomoil. 9. AMdoTepHbIl xapakTep runpokcuaa amomunus. 10.
TernoBsle 3QdeKThl MpPH PACTBOPCHUU CEPHON KHUCIOTHI, THAPOKCUAA HATpHsi, HUTpata ammoHus. 11. Tmaparamms cyiedara memm (I1). 12.
Kpucrannuzamnus nepechlieHHOro pacTBopa alerara HaTpus Npu BHeceHuu 3arpaBku. 13. Dddext Tunmans. 14. Ilpumepsl KOJUIOUAHBIX CHCTEM.
Oxpacka pa3InYHbIX MHIMKATOPOB B KUCIOTHOM, HEUTPaJIbHON U IIEJTOYHBIX Cpefax.

JlaGopatopHsble onbIThl. 1. [Ipu3HaKy NpoTeKaHUsI XUMUYECKHX peakiuil. 2. Y cnoBus NpoTeKaHUs peakliuii HOHHOro oOMeHa.

Tema 2. Xumnueckue peakuuu (9 4.)

VYpaBHEHUs] XMMUYECKMX peakuuMid U pacueTsl 1Mo HUM. Kiaccudukamms xumuueckux peakuuil. Peakuunm noHHOro obmena. XuMudeckue
CBOMCTBA BayKHEHIIIMX KJIACCOB HEOPraHUUYeCKuX BeliecTB. KauecTBeHHble peakiinyi. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU. DIIEKTPOIIN3.

Jemonctpanuu. 1. B3aumoseiicTBue aqtoMUHMS C COJSHOM KHCIOTOW. 2. HeWTpanmuzamus rHIpOKCHAA HATPUS COJSIHON KHUCIOTOW (OMBIT B
oropetke). 3. Peakius nonHoro oOMeHa («xuMuueckas paayra»). 4. ['openue amroMuaneBoi myapsl. 5. Bzaumopeiicteue xmopuaa osnona (1) ¢ muakom
WM HUTpaTa cepedpa ¢ Me/IbIo.

JlaGopaTopHsbie onbIThl. 1. KauecTBeHHbIe peakiuu. 2. Bomopoausiil mokazatens. 3. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKITHH.

Tema 3. Heopranuueckasi xumusi (6 4.)

HemeTrannel. ['aorensl Kak TUMHYHBIE TPEICTABUTENN HeMeTauioB. OKUCIUTENbHBIE CBONCTBA KOHIICHTPUPOBAHHON CEpHON M a30THOU

KHCJIOT.




Metannbl. OOmas XapakTepUCTHKA, METOAbl MX IOJIy4eHHs W CBOMCTBAa. BakHeHliune MeTalabl M CIUIaBbl, MX IPOMU3BOJACTBO H
UCTOJIb30BaHUE B TeXHUKE. [IpencTaBienue o MeTaTypruu. DIEKTPOXUMUUECKUH sl HAPSKCHUN METaJlIOB.

Jemonctpauuu. 1. O6pa3ibl IPOCTHIX BELIECTB — HEMETAJUIOB. 2. KPUCTAIJIMUECKUE PEIIeTKU anMasa u rpadura. 3. BeiTecHeHHe rajJoreHoB u3
pacTBopoB ux cojeil. 4. OOpa3ibl MPOCTHIX BEUIECTB — METAILIOB. 5. B3auMoelicTBrue HaTpus ¢ BOAOK. 6. AmomMorepmust. 7. 3HAKOMCTBO ¢ oOpa3iamMu
MHUHEPAJIOB U FTOPHBIX OPOJ,.

JlaGoparopHble onbIThl. 1. O3HaKOMIIEHHE CO CBOMCTBAMU HeMETA/UIOB. 2. O3HAKOMJIEHHE CO CBOMCTBaMU METAJUIOB U CIulaBoB. 3. Okpacka
IUIAaMEHH COJIIMU METaJIJIOB.

[IpakTuyeckne paboTel. 1. Pemenne sKkcnepuMeHTaNbHbIX 33434 10 TeMe « XMMHYECKUE PEaKIIHI.

Tema 6. HayuHble 0CHOBbI XHMHY€ECKOT0 MPOU3BOACTBA (6 4.)
CKOPOCTh XMMUYECKON PeaKIuy U €€ 3aBHCUMOCTh OT Pa3HbIX (aKTOpOB. XMMUYECKOE paBHOBECHE U CIIOCOOBI ero cMenieHus. TernoBoii ad ekt
XUMHUYECKOH peakuu. XuMuuyeckas TexHosuorus. HayuHble NpUHIMITBI OpraHU3alud XUMUYECKOT0 TPOU3BOICTBA.
[Tpuponnsiii ra3. Hedts u ee mepepadboTka. Bumasr HedTenpoaykToB. JleToHAIMOHHAS CTOMKOCTh OCH3WHOB.

JemoncTpanuuu. 1. 3aBUCUMOCTb CKOPOCTH OKHUCJIECHUS MOJH/1A KISl IEPOKCHIOM BOJIOPOJIa OT KOHLEHTpaluu. 2. CMelleHre PaBHOBECUS PEAKINH
auMepu3anuu okcraa azota (IV) B 3aBucuMocTr oT Temreparypsl (OIBIT B 3alIasTHHBIX COCYaX WM B BBITSHDKHOM miKady). 3. Cxema npou3BOACTBa
cepHoii kucnotsl. 4. Komneknus «Hed1s u HegrenpoaykTs». 5. OOpa3oBaHue MiIeHKU He()TH Ha IOBEPXHOCTH BOJIbI.

JlaboparopHbie onbITH. 1. CKOPOCTh XUMUYECKOU peakiuu. 2. XuMuueckoe paBHoBecue. 3. O3HaKomileHue ¢ kKojutekiuei «Hedts u
HEPTENPOLYKThI».

Tema 9. Xumus B »Ku3HU U o0mecTBe (5 4.)

XuMusa numu. BaxHeilmne KOMIOHEHTHI MSCHBIX U MOJIOUHBIX IPOAYKTOB. [IpUroToBieHHME KHCIOMOJIOYHBIX NPOAyKTOB. IlnmieBbie
N00aBKH U UX BUJIbI (AMYJIBIaTOpPbl, aHTHOKCUAAHTBI, CTAOMIIN3AaTOPbI, MOACIACTUTENH U JIp.). [[pUHIUIIBI paliiOHaIbHOTO TUTAHUSL.

JlexapcTBa. HekoTopsle Ipymmbl JeKapcTB (aHAIbIeTUKH, aHTUOMOTUKY, aHTAIM/Ibl, aHTUTUCTaMUHHBIE cpesicTBa). Hapkotuku. Ctepousisl u
UX pOJIb B OpraHu3Me uesjaoBeka. AHa0OJMYECKHe U TPOTUBO3adaTouHble cpeacTBa. Kypenue. Bpen, HaHOCHUMBIN KypeHUEM OpPraHu3My YeJOBeKa.

KocmeTnueckue u mappromepHbie cpencTBa. Bocnpusrue 3anaxa yeaoBekoM. Kpembl, 0J1€KOIOHBI, 1€30/10paHThI, JIJaKU JJIs1 HOTTEH.
3aBUBKA BOJIOC C TOUKH 3PEHMSI XUMUH.

beiToBas xuMmus. IIpuHINIBEI, HA KOTOPBIX OCHOBaHO AciicTBHe MowIUX cpeacts. [lonsatue o ITAB. Mbuto. XXugkoe MpU10, IIaMITyHH.
CrupalbHBbIi TOPOIIOK KaK CMECh pa3iIMuHbIX BeulecTB. 3yOHas nacta. OtdenuBaTeny U uxX TUnbl. KoHaunnoHeps! uist Oenbsl.

[TurmenTel M Kpacku. Heopranmueckne MUIMEHTHI U UX HCIIOJIB30BAHHUE B JKMBONUCHU. Temiiepa, macisHas xuBonuch. [Ipuponnsie n
CUHTETUYECKHE OpraHMuYecKrue KpacuTenu. BelecTBa, npuaroniye XapakTepHbI LIBET [BETaM, SArojiaM, Iogam (KapoTHHOUIbI, (haBoHOUABI). Buibl
KpateHus (mpsaMoe, KUCIOTHOE, KyOoBoe).

XuMHUS B CTpoOUTeNbCcTBE. Baxnellme cTpouTenbHbIE MarepHaibl (U3BECTh, THUIIC, LIEMEHT, OeToH, ene3o0eToH). IIpouecchl,
MPOUCXOJISIINE TPU BBICBIXaHMM IITYKaTYpKH, IIPU 3aTBEpJCBaHMU THIICa, LleMeHTa U OeToHa. TexHuka ¢pecku. Kineu. IIpuHIMIIBI, HA KOTOPBIX
OCHOBAHO JICHCTBHUE KJIESIIUX BEIIeCTB. Pa3anuHble BUIbI KIIEEB.

XuMHus B CeIbCKOM Xo3siicTBe. MuHepanbHble ynoOpeHus. A30THbIE, (hocopHble, KaIuiHBbIE, KOMIUIEKCHBIE M OpraHUYecKHe
ynobpenus. MukposnemenThl. CpeacTBa 3alllUThl pACTEHUN. Y CKOPUTEIH POCTa PaCTEHUI U CTUMYJISTOPBI pocTa KOpHEH. PenesieHTsl.

Tonnuso. Pasnmuunbie Buabl Torumsa. [IpuponHsiii ra3, HegTh U HedrenpoaykTsl. OKTaHOBOE M LIETAHOBOE uucla. TBepaoe TOIIHMBO.
KokcoBanue kamennoro yris. Topd u ero mepepaboTka.



[Tonumepsl. Iloaumepusanus u nonmukonaeHcanus. Cononumepusanusi. CBONWCTBAa MOJIMMEPHBIX MaTepuaioB. BaxHeiliine miacTMacchl
(MONMATHUIICH, MOJUMNPONUIICH, MOIUCTUPOI, MOJMMETHIMETAKpUIIAT, MOJUBHHUIXJIOPHI, TOJIUKApOOHATHI), 3JACTOMEPHI, HATypalbHbIE (XJIOTOK,
IIEJIK ), ICKYCCTBEHHBIE (BUCKO3a) U CHHTETHYECKUE (MOJIMAI(PUPHI, OTUAMHU/IBI ), BOJTOKHA.

Heopranuueckue matepuansl. CTekno, kepamuka u ee Buabl (papdop, hasue, maitonuka).

[IpoGnemsbl 3arpsi3HEeHUs] OKpYy)atwliel cpeabl. [[puHIMIIbI, TeXale B OCHOBE «3€JICHON XUMUM.

Jemonctpanmu. 1. DTHKETKH Ha MPOMYKTAaX MUTAHHUS C NEPEUYHUCICHUEM KAJIOPUHHOCTH MPOAYKTAa, €ro >KUPHOCTH, a TaKKE YyKa3aHHWEM
Pa3IMYHBIX MUIIEBBIX J00aBOK. 2. OOpa3lbl JieKapcTBEHHBIX cpencTB. 3. OOpa3ibl CHHTETUYECKUX MOIOIIUX CPEICTB, OTOEIMUBATENeH, MUTMEHTOB,
kpacurened. 4. Koymekuuu CTpOUTENBHBIX MAaTEpPHANOB, KEPAMHUKH, ILJIACTMACC, 3JIACTOMEPOB (CHMHTETHUYECKUX KaydyKOB), MPHUPOIHBIX,
HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH, MHUHEpAIbHBIX ynoOpeHuil. 5. Paznuunble Buasl TorumBa. 6. HedTh u mpoaykTel ee mepepabOTKH.
[leperonka Hedru.

Jlaboparopubie omnbiThl. 1. Kpamenune Tkanu. 2. 3HAKOMCTBO C MOIOUIUMH cpeicTBamu. 3. M3ydeHue KHCIOTHOCTH Cpelbl PacTBOPOB
Pa3IMYHBIX MOIOIIMX CPEACTB. 4. 3HAKOMCTBO C Pa3IMYHBIMU KiieAMU. 5. OTHOLIEHHE CUHTETUYECKUX BOJIOKOH K PAcTBOpaM KHCJIOT U Iienoyei. 6.
3HAKOMCTBO C MHHEPAIbHBIMU YIOOPSHUSIMHU U U3YYEHHUE UX CBOWCTB.

[IpakTuyeckas pabora. Pacro3HaBaHue MIacCTMAcC U BOJIOKOH.

TemaTnueckoe niannposanme 10 kaacc

Ne Tema XapakTepHucTUKa OCHOBHBIX BUJIOB JIESTEIBHOCTH YUY€HUKA (HA YPOBHE YU€OHBIX IEHCTBUI)
BBeaenue
1. MeTOI[BI HaquOFO ITIO3HAHUA 1 I/ICHOJ'II)SOBaTB OCHOBHBIC MECTOObI Hay‘IHOFO IIO3HaHuA, HpI/IMeHﬂeMBIG B XUMHUHU. Ha6J'[IOI[€HI/I€,

ONMCAaHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICIIMPOBAHUE XUMUUYECKUX IIPOLIECCOB U SIBIICHUMH,
XAMHUYECKHUMN aHAIU3 U CUHTE3. J[eMOHCTpHpPOBaTh 3HAHUE UCTOYHUKOB XUMUYECKOM
uHpopmanuu. OCyIecTBIATh MOUCK XUMUYECKON HH(OPMALIUU IO HA3BAHUSIM,
uaeHTu(UKaTopaM, CTpPYKTYpHBIM (opMyiam BemiecTB. Kputuuecku oreHnBaTh u
WHTEPIPETHPOBATH XUMUYECKYIO HH(OpMALIHIO, COAEPIKAIILYIOCS B COOOIIEHUSIX CPEACTB
MaccoBoi nHpopmaruu, pecypcax UHTepHeTa, ¢ TOUKU 3pEHUS €CTECTBEHHOHAYYHOM
KOPPEKTHOCTH B LIEJISIX BBISIBJICHHS OITMOOYHBIX CY>KIEHUHN 1 (popMHUpOBaHUS COOCTBEHHON

MMO3UIINU
Tema 1 OcHOBHbIE HOHATHS
opraHuyeckoil xumuu (6 yacon)
2. [Ipeamer u 3HaueHue 1 PackpeiBaTh Ha mprMepax poiib XUMUU B (HOPMHUPOBAHUH COBPEMEHHON HAYYHON KapTHHBI MUpa U
OpPTraHUYECKON XUMHUH B MMPAKTHYECKOU JIEATETLHOCTH YelloBeKa. JIeMOHCTpUpOBaTh Ha IPUMEPAX B3aUMOCBS3b MEKITY

XUMHEN U APYTUMHU €CTECTBEHHBIMHU HayKaMU. Paznuyare npeaMeTsl N3y4eHHs OpPraHu4eCcKon 1
Heoprannyeckoil XumMuu. OOBSACHATh MPUYHMHBI MHOT00Opa3Hsl BELIECTB HAa OCHOBE OOIIUX
npejcTaBiIeHuit 00 X cocTaBe U cTpoeHrH. CpaBHUBATH OPraHUUECKUE U HEOPTaHUUECKUE
coeluHeHus. JleMOHCTpUpOBaTh NOHMMaHUE 0COOEHHOCTEN MpoTeKaHus U GopM 3anucei




OpraHMYECKUX peakuuid. MmocTpupoBaTs Ha IpUMEPAx CTAHOBJICHHUE U HBOJIIOLIUIO
OpPraHMYeCcKOi XMMHHU KaK HAyKH Ha pa3IMYHbIX HCTOPUYECKHX dTanax ee pa3sutus. Habmonars
JEMOHCTPUPYEMBIE OIBITHI U MaTE€pPUalIbl, ONUCBHIBATH UX C IIOMOILBIO POJHOIO S3bIKA U A3BIKA
XUMUU

Teopus XUMHYECKOTO CTPOCHUS
OPraHUYEeCKUX COCTUHEHUH.

XapakTepHu30BaTh OCOOCHHOCTH CTPOEHUs aToMa yriepoja. OObACHATh IPUUUHBI MHOI000pa3us
BELIECTB Ha OCHOBE OOLIMX IIPEICTaBIEHUM 00 UX cocTaBe U cTpoeHuu. dopMyupoBarhb
HOJIOKEHUS TEOPUH XMMUYECKOTO CTPOCHMSI OpraHUYecKUX coennHeHuit A. M. bytieposa.
PackppiBaTh Ha mpuMepax MOJIOKEHUsI TEOPUU XUMUYECKOTo cTpoeHus A. M. byrneposa.
OnepupoBaTh MOHATUAMH «BAJIEHTHOCTbY, «CTEIIEHb OKUCICHUNY, «XUMUUYECKOE CTPOECHUEY,
«cTpyKTypHas hopmynay. MoaenupoBaTh MOJIEKYJIbl HEKOTOPHIX OPTaHMUECKUX BEIIECTB.
HaGnronate 1eMOHCTpUpYEeMble MOAETH OPraHUYECKHX MOJIEKYII

4-5.

Hsomepus

OnepupoBaTh NOHATUAMH «U30MEP», «U30MepUs». ONUCHIBATh NPOCTPAHCTBEHHYIO CTPYKTYPY
u3ydyaeMbIx BelecTB. OOBICHATh IPUYUHBI MHOTOOOpa3Hsl BELECTB HA OCHOBE OOIUX
NpeCTaBICHUN 00 UX COCTaBE M CTPOSHHUH. PacKphIBaTh Ha MpUMepax MOJIOKESHUS TEOPUU
XxumMuueckoro crpoenust A. M. byrneposa.

CocTaBisITh MOJIEKYJISIPHBIE U CTPYKTYPHbIE (JOPMYJIbl OPraHUUYECKUX BELIECTB KaK HOCUTENEH
uH(pOpMalLUU O CTPOEHUH BELECTBA, €r0 CBOMCTBAX U IMPUHAIEKHOCTH K OIPEICICHHOMY
KJIacCy COeIMHEHUI. XapaKTepu30BaTh 3aBUCUMOCTb CBOMCTB BELLIECTB OT XMMHUECKOTO
cTpoeHust Mosekyn. Habmoaare feMoHCTpUpyeMble MOAETN OPraHMYECKHX MOJIEKYII

OCHOBHBIE KJIACChl OPTaHUYECKUX
coequHeHun. [ 'omonorunueckue
psABbL

OnepupoBaTh NOHIATHAMHU «(PYHKIIMOHAIBHAS TPYTIIAY, «TOMOJIOT», «TOMOJOTHYECKAst PA3HOCThHY.
KnaccuduimpoBaTs opraHnyecKkue COSIMHEHHs 10 CTPOCHUIO YTIAEPOAHON IEMH U TUITY
YIIepoA-yriaepoaHoH cBs3u. KinaccupuimpoBaTs NpOU3BOAHbBIE YTITIEBOAOPOIOB 110
GbyHKIIMOHATBHBIM TpynmaM. [IpuMeHsTh mpaBuiIa CUCTEMATUYECKON MEKTyHapOTHOM
HOMEHKJIATYphI KaK CPEJICTBA pa3InueHUs U UJCHTU(DUKAIIUN BEIIECTB M0 UX COCTaBY U
cTpoeHu0. Ha3pIBaTh OpraHndecKkue COeIMHEHMS, UCTIOJIb3Ys ITPABUIIA CUCTEMATUUYECKON
MEKIYHapOAHON HOMEHKJIATYphI

Tema Ne2 Yraesogopoas: (20
4acoB)

8,9,10,11.

[IpenenbHbIC YTIEBOAOPOIBI:
HOMEHKJIaTypa, U30Mepus,
CBOWCTBA.

Ha3piBaTh ajikaHbl U HUKJIOATKAHBI IO TPUBHAIBHON U IO MEKIYHAPOAHOW HOMEHKIIATYPE.
OnucelBaTh CTPOEHUE MOJIEKYJIBI METaHa. Pa3nuuaTh MOHATUS «H30MEP» U «TOMOJIOTY.
3anuchIBaTh GOPMYJIIBI H30MEPOB U TOMOJIOTOB AJIKAHOB U IIUKJIOAJIKAHOB, Ha3bIBATh UX.
MopenupoBaTh CTPOCHUE U3y4aEMBbIX Be- IIECTB. XapaKTepU30BaTh AJIKaHbI U LIUKJIOAIKAHBI 110
COCTaBY, CTPOCHUIO U (PU3HUECKUM U XUMUYECKUM CBOMCTBAM, yCTaHABIUBATh
NPUYMHHO-CJIEICTBEHHBIE CBSA3M MEXKY JaHHBIMU XapaKTepUCTUKaMH BeulecTBa. O6001maTh
3HAHMS U JIeJIaTh BBIBOJBI O 3aKOHOMEPHOCTSIX U3MEHEHN CBOWCTB B TOMOJIOTMYECKOM PALY
ankaHoB. [IporHo3upoBaTh BO3MOYKHOCTh IPOTEKAHUS XMMUYECKUX PEAKIIUI HA OCHOBE 3HAHUN O




TUIIAX XUMHUYECKOM CBA3M B MOJIEKYJIaX pPEareHTOB U UX PEaKLMOHHON CIIOCOOHOCTH.
XapakTepu30BaTh MPOMBIIUICHHBIC U TaOOPaTOPHBIE CIIOCOOBI MOTydeHus ankaHoB. [IpuBoanTh
IIPUMEPBl XUMUYECKHUX PEaKIMH, PACKPBIBAIOLINX XapAaKTEPHbIE CBOMCTBA AJIKAHOB C LENIbI0 UX
UACHTU(PUKAIMY U 00bICHEHHS 001acTH MpUMeHeHus. Vcroap30BaTh 3HAaHHUS O COCTaBE,
CTPOECHUHU M XMMHUYECKHX CBOMCTBAX aJIKaHOB Ui Oe3omac

HOI'0 IPUMEHEHMSI B IPAKTUYECKOM esTesbHOCTH. Habiro1aTh 1eMOHCTpUpYEMBIE

12-13,14.

DTUIICHOBBIC YTIJIEBOIOPO/IBI:
HOMEHKJIaTypa, U30Mepus,
CBOICTBA.

Ha3piBaTh ajkeHbl U 10 TPUBUAJIBHON, M IO MEXTyHapOAHON HOMEHKJIaType. 3alUChIBaTh
(bopMyIIbl ©30MEPOB ¥ TOMOJIOTOB AJIKEHOB M HA3bIBATh UX. MOJENMpPOBATh CTPOCHHE U3Yy4aeMbIX
BeiecTB. ONUCHIBaTh CTPOSHUE MOJIEKYJIbI ATUJIEHA. Pa3nuyaTh NOHATUS «U30MEP» U «TOMOJIOD.
XapakTepHu30BaTh aJIKEHBI IO COCTaBY, CTPOCHUIO U (PU3NYECKUM U XUMHUECKUM CBOICTBaM,
yCTaHaBJIMBATh IPUYUHHO-CIICICTBEHHBIE CBSI3U MEX/Y JaHHBIMHU XapaKTepPUCTUKAMHU BEILECTBA.
[TporHo3upoBaTh CBOWCTBA U3y4aeMbIX BELIECTB HA OCHOBAHUU TEOPUU XUMUYECKOTO CTPOCHUS
opranndeckux euects. O000IIaTh 3HAHUS U JeaTh BBIBObI O 3aKOHOMEPHOCTSAX U3MEHEHHH
CBOICTB B TOMOJIOTHYECKOM PsIly aJIKEHOB. XapaKTepu30BaTh IPOMBIIUICHHbIE U Ja00paTopHbIe
crocoObl NOTy4YeHUs aJIKeHOB. [IpUBOANTE MpUMEpPhl XUMUUYECKHX PEaKLUi, paCKpPbhIBAIOLINX
XapaKTEpHBIE CBOWCTBA aJIKEHOB C IETbI0 MX HISHTH()UKAINU 1 00BSICHEHUS 00JIaCTH
npuMeHeHus. Mcrnonb30BaTh 3HaHUS O COCTaBe, CTPOCHUU M XMMUYECKMX CBOMCTBAX aJIKEHOB IS
0€3011acCHOr0 NPUMEHEHUS B IPAKTUYECKON JesTebHOCTH. ONBITHBIM IIYTEM JI0Ka3bIBaTh
HenpeAeIbHbIN XapakTep yriieBo1opo1oB. Habmonate qeMoHCTpUpyeMbIe U CaMOCTOSITEIbHO
IpOBOAMMBIE ONBITH. Ha0roaaTh v onuchIBaTh XUMUYECKUE PEAKIIUU C TIOMOIIBIO POJTHOTO
A3bIKa U A3bIka XUMUHU. CoOII0AaTh IPaBUIIa U MOJIb30BAaThHCS TpHEMaMH 0€30MacHON paboThl U
paboTe ¢ XUMUYECKHMH BEIIECTBAMH U JJAOOPATOPHBIM 000pyI0BAaHUEM

15,16.

Anxanuens! .Kayuykn

Ha3zpiBaTh ajikaJueHbl U IO TPUBUAIBHOM, U 110 MEKIYHAPOJHOW HOMEHKIATYpE. 3allUChIBATh
(GbopMyJibl U30MEPOB U TOMOJIOTOB AJTKAJAHEHOB U Ha3bIBaTh UX. XapaKTepU30BaTh aIKagUEeHbI IO
COCTaBYy, CTPOEHUIO M (PU3MUYECKUM U XUMHUYECKHUM CBOMCTBAM, yCTaHABIMBATh
IIPUYMHHO-CJIEACTBEHHBIE CBSI3M MEK]ly JAHHBIMH XapaKTEPUCTUKAMHU BelecTBa. [IpuBoanTs
IIPUMEPBI XUMUYECKUX PEAKIUIN, PACKPBIBAIOIINX XapaKTEPHbIE CBOMCTBA AJIKAJAUECHOB C LIEJIBIO
UX UJIEHTU(PUKAIUU U 00bsICHEHUS 00JaCcTU MPUMEHEHU. XapaKTepu30BaTh CBOMCTBA U
IIOJIYYEHHUE KaydyKa U pe3UHBI

17,18,19.

ALIETUIIEHOBBIE YTII€BOIOPOIbL:
HOMEHKJIaTypa, U30MepHsl,
CBOICTBA.

Ha3piBaTh aIKWHBI 110 TPUBUATBHOM U 110 MEXTYHAPOIHONH HOMEHKJIAType. 3amichiBaTh (OPMYITHI
M30MEpPOB U TOMOJIOTOB QJIKWHOB M Ha3bIBATh UX. MOJEIMPOBATh CTPOCHUE U3YYaEMbIX BELIECTB.
OnuceIBaTh CTPOCHHUE MOJIEKYJIBI alleTHIIeHA. Pa3nuyaTh MOHATHS «H30MEP» U «TOMOJIOTY.
XapakTepu30BaTh aJKUHBI [0 COCTaBY, CTPOCHHUIO U (PU3NIECKUM H XUMHUYECKUM CBOICTBaM,
yCTaHABIMBATh MPUYUHHO-CIIEJCTBEHHBIE CBS3H MEXITY JAaHHBIMH XapaKTEPUCTUKAMH BEIIECTBA.
[Iporuo3upoBaTh CBONMCTBA M3yYaE€MbIX BEIIECTB HA OCHOBAHUM TE€OPUH XUMHUUYECKOTO CTPOCHUS
oprannyeckux BemecTB. O0001aTh 3HAHUS U JIeJIaTh BHIBOBI O 3aKOHOMEPHOCTSIX U3MEHEHUN




CBOMCTB B TOMOJIOTHTYECKOM pAay aJIKHHOB.

20,21. ApoMaTHUYeCKHe YTIeBOAOPOIbI OnepupoBaTh MOHATHEM «apPOMATUYHOCTHY». Ha3pIBaTh apeHbl IO TPUBUAIBHOM U 110
MEXyHapOJAHOM HOMEHKIIAaType. 3anKchiBaTh (YOPMYJIbl H30MEPOB U TOMOJIOIOB apEHOB U
Ha3bIBaTh MX. ONUCHIBATh CTPOESHUE MOJICKYJIBI OeH305a. XapaKTepru30BaTh OCH30J U TOIYOJI 110
COCTaBY, CTPOEHUIO M (PU3MUECKUM U XUMUYECKUM CBOMCTBAM, yCTaHABIMNBATb
PUYHHHO-CJIEICTBEHHBIE CBS3M MEXKIY JaHHBIMU XapaKTePUCTUKaMU BellecTBa. Mcnonbp3oBaTh
3HaHUS O COCTaBE, CTPOEHUHU U XUMHUYECKUX CBOMCTBax O€H30ja U TOIyosa il 6e3011acCHOro
NPUMEHEHHS B TIPAKTUYECKOH IeSATEIbHOCTH. XapaKTeprU30BaTh MPOMBIIUICHHBIE CITOCOObI
HOJIy4EeHHUsl apOMAaTHYECKUX YIieBoJopooB. HalronaTe 1eMOHCTpUpYEMBbIE U CAMOCTOSATEIBHO
IPOBOJIUMBIE OIBITHL.
22,23,24. | Pemenue 3a1a4d mo reme [TpoBoANTH pacueTsl Ha HAXOXKICHUE MOJIEKYIAPHOUM (POPMYIIBI YIIIEeBOJOPOIa IO MPOIYyKTaM
«YTIEeBOIOPOIBI» CTOpPaHUS U 10 €r0 OTHOCUTEIHHOMN MIIOTHOCTH M MAaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIINX B €T0
coctaB. Vcnoabp30BaTh aIrOpUTMBbI IIPH PEILICHUH 3a7a4
25,26. O6o0m1aroriee MOBTOPEHUE 110 Cucrematu3upoBaTh 1 0000IIATH MOTYYEHHBIC 3HAHUS O CTPOCHHUH, CBOMCTBAX, IMOJIYYCHUN U
TeMe «YTIIEBOA0POAbI» IPUMEHEHUH YIi1eBo10po1oB. CocTaBisaTh 0000maromue cxembl. ONUCHIBaTh T€HETUYECKHE
CBSI3U MEKIY N3yYEHHBIMH KJIACCAMU OPTaHMYECKUX COCTUHEHUH. Y CTAaHABIMBATH T€HETHUECKYIO
CBSI3b MEX[Yy KJIacCaMU OpPraHMYECKUX BEIIECTB JIIsl 0O0CHOBAHUS MPUHLUINATIBEHON
BO3MOYKHOCTH TMOJIYYCHHSI OPTaHUYECKUX COSIUHEHHH 3aJAHHOTO COCTAaBa M CTPOCHHS
27. KonTponbnas padora Ne 1. Ocy1ecTBISATh 103HABATEIbHYIO PEQIIEKCHIO B OTHOIIEHUN COOCTBEHHBIX JIOCTHKEHUN
«YTIeBOIOPOJBI» B IIpoliecce pelIeHus yueOHbIX U M03HABaTeIbHbIX 331a4
Tema 3 A3oTcoaeprxaiue u
KHCJIOpPO/co/iepKaLIue
oprannyeckue coennnenusi(35
4aC0B)
28. CrupThr HaseiBaTh ClIMpTHI O MEKAYHAPOTHOW HOMEHKJIAType. 3amnuchiBaTh (POPMYIIBI CIIUPTOB H
Ha3bIBaTh UX. KitaccupuuupoBats CIupThl 10 ATOMHOCTH. XapaKTepU30BaTh CIUPTHI IO COCTABY,
CTPOCHUIO U (PU3MUECKUM CBOICTBAaM, YCTaHABIMBATH PUYMHHO-CIIEICTBEHHBIE CBS3U MEXKIY
JTAaHHBIMM XapaKTepUCTUKaMH BelecTBa. O0001aTh 3HAHUS U IeJIaTh BHIBOJIBI O
3aKOHOMEPHOCTSX H3MEHEHUH CBOMCTB B TOMOJIOTHYECKOM PSITy OJTHOATOMHBIX CITHPTOB.
29-30. XUMHUYECKHE CBONCTBA CTUPTOB XapakTepu30BaTh CIUPTHI 110 COCTABY, CTPOCHUIO U (PU3UUYECKUM M XMMUYECKUM CBOWCTBAM,

YCTaHABIMBATh IPUYUHHO-CIIECTBEHHBIE CBA3U MEXAY JaHHBIMHU XapaKTEpUCTUKaMU BEIIECTBA.
XapakTepHu30BaTh MPOMBIIUIEHHBIE U TJa00paTOpHbIE CIIOCOOBI MoTyyeHust cnupToB. [IpuBoanTh
IIPUMEPBI XUMUYECKHUX PEAKLUIN, PACKPBIBAIOIIUX XapaKTEPHbIE CBOWCTBA CIIUPTOB € LEIBIO UX
UACHTU(UKAIMY U 00bICHEHHsI 00JacTu MpUMeHeHus. Mlcrnoab30BaTh 3HaHKS O COCTaBE,
CTPOEHUH U XUMHUYECKHX CBOMCTBAX CHUPTOB /JIs1 O€30MaCHOr0 MPUMEHEHHSI B IPAKTUYECKOM
JIEATEIbHOCTH.




31-32.

MHOroaroMHbI€ CITUPTHI:
CBOMCTBA.

[TpuBOIUTH MpUMEPHl XMMUYECKUX PEaKLUi, paCKPBIBAIOIINX XapaKTEPHbIE CBOKWCTBA
STHJICHTJIMKOJIS M TJIMIEPUHA C TENbI0 NX WACHTU(UKAIMK U 00BSICHEHHS 00JIACTH IPUMEHEHUSI.

33-34.

@DeHOoJI: CTpOEHUE, CBOMCTBA,
MOJTy4eHUE

XapakTepHu30BaTh (PEHOJ IO COCTaBY, CTPOECHUIO U (PU3UUYECKUM U XUMUYECKHUM CBONCTBAM,
YCTaHaBIUBATh IPUYUHHO-CIICICTBEHHBIE CBA3U MEXAY JaHHBIMHU XapaKTEPUCTUKAMU BELECTBA.
[TpuBOANTE MpUMEPBl XMMUYECKUX PEaKLHi, paCKpPBIBAIOLINX XapaKTepHbIE CBOICTBA ()eHOA C
EJIBI0 UX UACHTU(PHUKAIMY U 00BbICHEHHS 001acTH MpUMEHEeHHs. VIcroap30BaTh 3HAHUS O
COCTaBe, CTPOCHUU ¥ XUMMUYECKUX CBOWCTBaX (peHoia /i1 0e30I1aCHOTO NPUMEHEHUS B
IIPAKTUYECKON NEATEIbHOCTH.

35,36.

ANbIeruasl 1 KETOHBI

Ha3zbIBaTh anbaeruipl 1 KETOHBI IO MEXAYHApOAHON HOMEHKIIAType. 3anuChIBaTh (HOPMYIIbI
M30MEPOB U TOMOJIOTOB aJIbJIETUI0B U KETOHOB, HAa3bIBaTh UX. XapaKTepU30BaTh aJIbJETU/Ib] U
KETOHBI [0 COCTaBY, CTPOCHHIO M (PU3UYECKUM U XMMHUYECKUM CBOICTBAaM, YCTaHABIIMBATh
NPUYMHHO-CJIEICTBEHHBIE CBSA3M MEXK/Y JaHHBIMU XapaKTepUCTUKaMu BemecTBa. O600marp
3HAHUSA U JeNaTh BBIBOJBI O 3aKOHOMEPHOCTSIX U3MEHEHUI CBOMCTB B TOMOJIOTHYECKOM PSIIy
QIBJIETUIOB M KETOHOB. XapaKTeprU30BaTh IPOMBIIIICHHBIE U JTA00PATOPHBIE CIIOCOOBI OTYYCHHUS
aJbJIETHIOB ¥ KETOHOB.

37,38.

KapOoHoBbI€ KHUCTOTHI.
duznveckKue CBOMCTBA
MYpPaBbUHOM, YKCYCHOU U
CTE€apUHOBOU KHUCIIOT.

Ha3zpiBaTh KapOOHOBBIE KUCIIOTHI [0 MEXKIYHAPOJHOW HOMEHKIAaType. XapaKTepu30BaTh
KapOOHOBBIE KUCIIOTHI 10 COCTABY, CTPOCHHIO U (PU3NUECKUM CBOWCTBAM, yCTaHABIIMBATh
NPUYMHHO-CJIEICTBEHHBIE CBSA3M MEX/Y JaHHBIMU XapaKTepUCTUKaMu BemecTBa. O600marp
3HAHUA U AEJIaTh BBIBOJBI O 3aKOHOMEPHOCTAX U3MEHEHUH CBOMCTB B TOMOJIOTHYECKOM DSy
KapOOHOBBIX KUCIOT. MOAENUPOBATh CTPOEHUE U3yUaEMbIX BEIIECTB

39,40.

XHUMHYECKHUE CBOMCTBA
KapOOHOBBIX KHUCIOT

XapakTepu30BaTh KApOOHOBBIE KMCIOTHI 10 COCTABY, CTPOEHUIO, (PU3HUUECKUM U XUMUYECKUM
CBOICTBaM, yCTaHABINBATh IPUUNHHO-CJIEICTBEHHBIE CBA3M MEKIY JaHHBIMU XapaKTEPUCTUKAMHU
BelIecTBa. XapaKTepHU30BaTh IPOMBIIIJIEHHBIE 1 TA0OPATOPHBIE CTIOCOOBI MOITY4YEHUS
KapOOHOBBIX KUCIOT. [IpUBOIUTH MpUMEPB XUMHUUECKUX PEAKIINN, pAaCKPHIBAIOIIUX XapaKTepHbIE
CBOMCTBA KapOOHOBBIX KUCJIOT C LENIbI0 UX UACHTUDHUKAIIMY U 00bICHEHHsI 007aCTH TPUMEHEHUS.
Hcnonb30BaTh 3HaHUS O COCTABE, CTPOEHUHU M XUMUYECKUX CBOMCTBaX KApOOHOBBIX KUCIIOT JAJIs
0e301acHOro NMPUMEHEHUs B TPAKTUYECKOH eATeIbHOCTH. [IpOBOAUTH ONBITHI IO
pacrno3HaBaHUIO YKCYCHOM KHMCIIOTHI B COCTaBE MUILIEBHIX MPOJYKTOB U KOCMETHUECKHUX CPEJCTB

41-42.

CrnoxHbie 3¢upBblL.

Ha3zbiBaTh crioskHbIe 3()UpHI 10 MEKIYHAPOJHOW HOMEHKIAType. XapaKTepru30BaTh CII0KHbBIE
3(UPHI [0 COCTaBY, CTPOCHUIO U (PU3MUECKUM U XUMUYECKUM CBOHCTBAM, yCTaHABIUBATh
MPUYMHHO-CJIEICTBEHHBIE CBA3M MEKY JaHHBIMU XapaKTepHCTUKaMHU BellecTBa. [IpuBoauTth
IPUMEPbl XUMHUYECKUX PEAKLUH, paCKPhIBAIOIINX XapaKTepHbIE CBOMCTBA CI0XHBIX 3(UPOB C
HEJIBI0 UX UACHTH(UKAIINY U 00BsICHEHUsT 00J1acTh TpuMeHeHus. HaGmonaTh caMocToATeTbHO
poBOUMBIE ONBITEL. Ha0mo1aTh ¥ ONMUCHIBATE XUMUYECKHE PEAKIIUU ¢ TOMOIIBIO POJIHOTO
A3bIKa U A3bIKA XUMHH. [leMOHCTpUpOBaTh 3HAaHUE MpaBUi 0€30aCHOr0 00pallleHus C €IKIUMH,
TOPIOYMMH M TOKCUYHBIMH BELIIECTBAMH, CpeJICTBAaMH ObITOBOI xumun. CoOmo1aTh NpaBuiia v




HI0JIb30BAThCS MPHEMaMu 0e301acHOi paboThl IpU paboTe ¢ XUMHUUYECKHMH BELIECTBAMU H
71a00PaTOPHBIM 000PYIOBAaHUEM

43-44.

Kupsl

XapakTepHu30BaTh 0OCOOEHHOCTH CBOMCTB )KMPOB HA OCHOBE MX CTPOEHUS. XapaKTepU30BaTh
00J1aCTH IPUMEHEHUS JKUPOB U UX OMOJIOTHYECKYIO POIib. [IpOBOUTH OMBITHI 11O paciO3HABAHUIO
HEIPEACIbHBIX JKUPOB B COCTABE MUIICBBIX IPOJAYKTOB U KOCMETHUYECKUX CPEACTB

45-46.

VYrieBoasl. I'mroko3a

KnaccugumupoBarsb yrieBojabl. XapakTepu30BaTh YTIEBObI IO COCTaBY, CTPOCHUIO U
(bu3MYECKUM U XUMHUYECKUM CBOMCTBAM, YCTaHABINBATh MPUYMHHO-CIICJICTBEHHBIE CBSA3H MEXKIY
JIaHHBIMH XapAKTEPUCTUKAMH BewlecTBa. [[puBOaAUTE MpUMEPBHI XUMHUYECKUX PEAKIUH,
PacKpbHIBAIOIIUX XapaKTepHbIE CBOMCTBA YIJIEBOAOB C IEJIbIO UX UACHTU(DUKALIMY U OOBSICHEHHS
00J1acTH IpUMEHEHHUs. XapaKTepru30BaTh CBOMCTBA TIIOKO3bI KK BEIIECTBA C IBOMCTBEHHOU
dbyHKIMEH (anbaeruaocnupra). XapakTepu3oBaTh OMOIOTHYECKYIO POJib yrieBo0B. [IpoBoauTh
OIBITHI MO PACIIO3HABAHUIO IIFOKO3bI B COCTABE IMUILEBBIX MPOAYKTOB U KOCMETUYECKUX CPEACTB.
WccenenoBath cBOMCTBA TIIOKO3bL. [ IpOBOIMTE Kaue€CTBEHHBIE PEAKIIUU HA TIIFOKO3Y

47-48

Caxapo3sa

XapakTepHu30BaTh YIIEBOJIBI IO COCTaBY, CTPOCHUIO M (PU3MUYECKUM U XUMHUYECKUM CBOHCTBAM,
YCTAaHABJIMBATh IPUUNHHO-CIIEICTBEHHBIE CBA3U MEKIY JaHHBIMU XapaKTEPUCTUKaMH BEILECTBA.
[TpuBOIUTE NpUMEPBI XMMUYECKUX pEaKLUi, paCKPBIBAIOIINX XapaKTEPHbIE CBOMCTBA YIJIEBOJIOB
C LIEJIbI0 UX MJICHTU(UKALUU U O0BSICHEHUS 00JIaCTU IPUMEHEHUs. XapaKTepu30BaTh
OMOJIOTMYECKYIO POJIb YIIIEBOJIOB

49-50.

[Tonucaxapuael

XapakTepHu30BaTh YIIEBOIBI IO COCTaBY, CTPOCHUIO M (PU3MUYECKUM U XUMHUYECKUM CBOHCTBAM,
YCTaHABJIMBATh NPUUNHHO-CIIEICTBEHHBIE CBA3M MEKIY JAaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA.
[TpuBOIUTE MpUMEPBI XMMUYECKUX pEaKLUi, paCKpPBIBAIOIINX XapaKTEPHbIE CBONCTBA YIJIEBOJOB
C LIeTIbI0 UX MJIEHTU(UKALUU U O0BSICHEHUS 00JIaCTH IPUMEHEHUs. XapaKTepru30BaTh
OMOJIOTMYECKYIO POJIb YIIIeBOIOB. [IpOBOIUTH ONBITHI IO PACIIO3HABAHUIO Kpaxmalla B COCTaBe
IUIIEBBIX IPOJYKTOB U KOCMETHYECKHUX CPEICTB

51,52,53.

AMUHBI

XapakTepu30BaTh aMUHBI [10 COCTaBY, CTPOCHUIO U (PU3NYECKUM U XUMUYECKUM CBOMCTBAM,
YCTaHaBIUBATh IPUYUHHO-CIIEICTBEHHBIE CBA3U MEXAY JAaHHBIMU XapaKTEpUCTUKAMU BELIECTBA.
IIpuBOANTHE NPUMEPHI XUMUYECKUX PEAKINI

54-55.

AMUHOKHUCIIOTEI

XapakTepu30BaTb aMUHOKHUCIIOTHI TIO COCTAaBY, CTPOCHHIO M (PU3MYECKUM U XUMHUYECKUM
CBOMCTBaM, YCTAaHABIWBATh MPUYUHHO-CIICJICTBEHHBIE CBS3U MEXTY JAaHHBIMH XapaKTePUCTUKAMHU
BelecTBa. [IpuBOAUTE TpUMEPHI XMMUYECKUX PEAKIUH, pACKPBIBAIOIINX XapaKTEPHbIE CBOMCTBA
AMUHOKHCIIOT C IEJIbI0 UX UIeHTU(HUKAIINY U 0OBICHEHHS 00JaCTH TPUMECHEHHUSI.
XapakTepu30BaTh aMUHOKHUCIIOTHI KaK aM(pOTEpHbIE OPTaHUYECKUE COSTMHEHHUSI.
XapakTepHu30BaTh OMOJOTHYECKYIO POJIb AaMUHOKHCIIOT.

56-57.

benku.

XapakTepHu30BaTh OEJIKHU Kak MOJUNENTH bI. ICIIonb30BaTh 3HAHUS O CTPOSHUH U BaXKHEHIIINX
XUMHUYECKHX CBOMCTBax OeaKkoB. XapakTepu30BaTh PYHKINH, 00JaCTU IPUMEHEHHSI OEIKOB U UX
O1oJIOrn4ecKyro poiib. [IpoBoNTE KaueCTBEHHbIE peakMy Ha Oesku. [IpoBOAUTE OMBITHI 110




PaClIO3HaABAHHIO OEJIKOB B COCTaBE IMUIICBBIX IMTPOAYKTOB U KOCMETHYCCKUX CPCIACTB

58- I'enernueckas CBS3b MEXKAY CocTaBisTh MOJICKYJISIPHBIE U CTPYKTYpPHBIE ()OPMYIIBI OPraHUYECKUX BEIIECTB KaK HOCUTEIEH
59,60,61 | kmaccamu OpraHMYECKUX WH(pOpMaIUK O CTPOSHUH BEIIECTBA, €r0 CBOMCTBAX W MPUHAICKHOCTH K ONPEICICHHOMY
coenuHeHuil. Pemenue 3anau KJj1accy coequHeHui. OnuchIBaTh FT€HETUUECKUE CBA3U MEXKY M3YUEHHBIMH KJlaccaMu
OpPraHUYECKUX COCTUHEHHI.
62. Konrtponbnas padora Ne 2. OcymiecTBIATh MO3HABATEIBbHYIO PE(IIEKCHIO B OTHOIIEHUH COOCTBEHHBIX IOCTUKECHUN B
«Kucnopoa- u azorcoaepxaiine MpoLecCce pelIeHNs YUeOHBIX U MO3HABATEIbHBIX 3a/1a4
OpPraHUYECKUE BEIIECTBA
BbicokoMoJieRyIsIpHbIE
BemecTBa (6 4acoB)

63-64. [Tonumepst. OnepupoBaTh MOHATUAMH «MOHOMEDPY, «IIOJIUMEPY, «COMOIUMEP», «CTPYKTYPHOE 3BEHOY,
«CTETeHb OTUMEPU3AIIIY, «TTOIMMEPHU3AIUL», ITOJUKOHICHCAIUM». XapaKTepru30BaTh
peaxKuy NOJIMMEPU3ALUY U OJUKOHACHCAIMU KaK CIIOCOOBI OIyUYEHHUS! BBICOKOMOJIEKYIISIPHBIX
COeIMHEHUN

65-66. [TonumepHsble MaTepUaIbI XapakTepu30BaTh CBONCTBA U3yUYEHHBIX MOJUMEPHBIX MaTepuaaoB. ONuCkIBaTh CBOICTBA,
CIocoObI MOTYyYEHUS ¥ MPUMEHEHHS H3yYEHHBIX MMOJTMMEPHBIX MaTepuanoB. [IpuBoauTh npumepbl
IIPAKTUYECKOI0 MCIOJIb30BAHUSI BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: I1acTMacc.

67. [IpakTuueckas padora No 1. [TpoBOANTH XUMUYECKHIA SKCIIEPUMEHT I10 pacro3HaBaHUIO TuiactMacc. HaGmroaare 1 onuchiBaTh

«Pacno3naBanue mactMacc CaMOCTOSITENILHO MPOBOJIUMBIE OMBITHI C TOMOIIBIO POJAHOIO S3bIKA U SI3bIKA XUMHUHU.
JleMoHCTpHpOBaTh 3HaHHUE MPABUI 0€30MACHOT0 OOpAIEHHS C €IKUMHU, TOPIOYUMHU U TOKCHYHBIMU
BElIeCTBaMH, CpeJicTBaMu ObITOBON XxuMHUU. CoOII01aTh MpaBUjia U MOJIb30BaThCs IPUEMaMU
0e3onacHoil paboThl pH paboTe C XUMHUUECKUMH BEIIECTBAMH U J1a00paTOpPHBIM 000py/1I0BaHUEM

68. [TpakTuueckas padota Ne 2. [TpoBOAUTH XUMUUYECKHI SKCTIEPUMEHT MO PaClo3HABAHHUIO BOJIOKOH. HabmroaTh 1 onuchiBaTh

«Pacmo3HaBaHue BOJIOKOH

CAMOCTOATCIIBHO ITPOBOJANMBIC OIBITHI C TIOMOIIBIO POAHOI'O A3bIKA U SA3bIKa XUMUHU.




Temarnueckoe miannposanue 11 kiaace

Tema

KomunuectBo
qacoB

XapakTepucTuKa OCHOBHBIX BUJIOB JICATEIBHOCTH YYCHHUKA (HA YPOBHE YU€OHBIX
JIEHCTBHIA)

Tema 1. BemectBo 8 yacos

ATOMBI, MOJICKYJIBI, BEIIECTBA

Ha3piBaTh 1 00BACHATH MPUUMHBI MHOTOOOpa3us BEIIECTB HA OCHOBE OOIINX
npecTaBIeHu 00 X cocTaBe U cTpoeHHH. O600IIaTh MOHATHUS «aTOMY, KMOJIEKYJIay,
«BELIECTBO»

Crpoenue aroma

O06001aTh MOHATHUS «XUMUYECKHIA JIEMEHTY, «IIOPSIKOBBIA HOMEP», «H30TOID»,
«QJIEKTPOHHAs 000JI0YKaY, «3JIEKTPOHHBIHA CIIOI», «AJIEKTPOHHAS OPOUTAIIBY,
«S-0pOHTATBY, «p-0pOUTANBY, «d-0pOuTab». ONUCHIBATH JTEKTPOHHOE CTPOCHUE aTOMa C
MOMOILBIO AJIEKTPOHHOM KOHpurypanuu. CpaBHUBATh JIEKTPOHHOE CTPOEHUE aTOMOB
MAJIBIX ¥ OOJIBIIINX IICprOoa0B

XuMH4yeckas CBI3b

O06001maTh MOHATHS «KOBAJIEHTHAsl HENOJISIPHAs! CBSI3bY», «KOBAJIEHTHAs MOJISIpHAast CBSI3bY,
«HMOHHAs CBA3bY, «METAJININYECKAsI CBSI3bY», «BOJOPOAHAs CBs3b». KOHKpeTu3npoBarTh
MOHATHE «XUMHUYECKas CBsA3bY». KimaccnuupoBarh THITBI XUMHUYECKOU CBSI3U U OOBSACHSITH
uX MexaHu3Mbl. [Iporao3npoBaTh BO3MOKHOCTH IIPOTEKAHNS XMMUUECKUX PEAKLIIUN Ha
OCHOBE 3HAHHUH O TUIAX XUMHUYECKON CBS3U B MOJIEKYJIAX PEAr€HTOB U UX PEAKIUOHHOU
criocoOHocTH. [Ipencka3piBaTh THII XMMUYECKOH CBSI3H, 3Has (OPMYITY WU (PU3UUECKUE
CBOMCTBA BEILECTBA.

Ar PEraTHbIC COCTOAHNA BCIICCTBA

0O060011aTh MOHATHS «KOBAJICHTHAs HEMOJSPHAS CBSI3bY», KKOBAJICHTHAs MOJIAPHAs CBS3bY,
«UOHHAS CBSI3b», «METAITUYECKAS CBSI3bY, «BOJOPOHAS CBA3b». O000IIATh MOHATHS
«MOHHAsI KPUCTAJUIMYECKAS PEHIETKAY, «aTOMHAsl KPUCTAJIIMYECKAsl PEIIETKay,
«MOJIEKYISIpHAs] KPUCTAIUIMYECKAs PEHIETKAY, «METATHYECKas KpUCTAIITUNIECKast
pemieTka». KoHKpeTH3npoBaTh MOHATHE «KPUCTAJIMUECKas penieTka». Kimaccudunuponarsb
BEII[ECTBA B COOTBETCTBUH C TUIIAMH KPUCTATMYECKUX pemieToK. [Ipeacka3piBaTh THIT
KPUCTATIMYECKON PelIeTKH, 3Hast hopMyny uinu GU3NYeCcKue CBOMCTBA BENIECTBA

[Tepronnueckuii 3aKOH
J1. 1. MenneneeBa

JlemoHCcTpHpoBaTh MoHMMaHue pusnyeckoro cMeicia [lepuoandeckoro 3akoHa

. . MenneneeBa. Ha ocaoBe [leproandeckoro 3akoHa 00bsACHATh 3aBUCUMOCTh CBONCTB
XUMUYECKHUX AJIIEMEHTOB M 00pa30BaHHBIX UMH BEIIECTB OT JIEKTPOHHOTO CTPOCHHS
aToMoB. XapakTepu3oBaTh [lepnoanueckyro cCUCTEMY XUMUUYECKHUX JIEMEHTOB

. 1. Menneneesa kak rpadudeckoe otodopaxenue [lepuonnueckoro 3akona. OnuceIBaTh
U XapaKTepHu30BaTh CTPYKTYpy Tabmuibl «lleproaudeckas cucreMa XUMHYECKUX
snemenToB J[. . MenaeneeBa». CpaBHUBATh 3JIEKTPOHHOE CTPOEHHUE aTOMOB JJIEMEHTOB
MaJIbIX U OOJBIINX TEPUOJIOB.

PactBops!

OnpenensTh MOHATHUS «PACTBOP» U «PaCTBOPUMOCTH». ONMUCHIBATh MPOLIECCHI,
MIPOUCXOJISIINE ITPH PACTBOPEHUH BEIIECTB B Bojie. HabmogaTh 1eMOHCTPUPYEMBIE OTIBITHI




M OIMMCBIBATH UX C TIOMOIIbIO POAHOI'O A3bIKAd M A3bIKd XUMUHU

7. | DAEKTponUTHYECKAs AUCCOLUALIMS OnpenensTb NOHATHUS «AIEKTPOJIUTBI, «HEIIEKTPOIUTHI», «KaTUOHBI», «AaHHUOHBDY,
«creneHp aucconuanun». OnMCbIBaTh IPOLECCH, MPOUCXOAAIIUE IIPU PACTBOPEHNUN
AIIEKTPOJINTOB B BoJie. DopMynupoBaTh OCHOBHBIE IIOJIOKEHUS TEO PUU
AIIEKTPOJINTUYECKON JUCCOLUALMH. 3alIMChIBATh YPABHEHUS 3JIEKTPOJIUTHYECKON
nucconuanuu. HabmoaaTe JeMOHCTPHPYEMBIE OIBITHI M OTIUCHIBATH UX C IIOMOIIBIO
POJHOIO S3bIKA U A3bIKA XUMHUU
8. | KucnorHocts cpenpl. UHnukaTops OnpenensTb NOHATHS «BOAOPOJHBIN [TOKA3aTENbY, «MHAUKATOPY». OnpenensTh
KHUCJIOTHOCTb CpeJIbl C MOMOLIbIO MHAMKATOpoB. Habmogate qeMoHCcTprpyeMble U
CaMOCTOSITENILHO MTPOBOIMMBIE ONBITEL. Ha0mro1aTh 1 ONMHUCHIBATE XUMUYECKHUE PEAKLIUH C
IIOMOUIBIO POAHOIO S3bIKA U S3bIKA XUMHUU. J[e1aTh BBIBOABI 110 PE3yJIbTaTaM IIPOBEIEHHBIX
XUMHUYECKHX OIBITOB.
Tema 2 Xumuueckue peakuuu (9
4acoB)

9. | YpaBHEHUSI XUMUUECKUX PEAKIIUN U O060011aTh MOHATHS «MOJIIPHAsI MACCay», «KOJIMYECTBO BELIECTBAY, «MOJISIPHBIN 00beM
pacueTsl 110 HUM raza». [IpoBoauTh pacueTsl M0 XUMUYECKUM ypaBHEHUAM. VIcIIoIb30BaTh alropuTMbI U

pelIeHnu 3a1au
10. | Peakiiuu HOHHOTO OOMEHa XapakTepHu30BaTh yCIOBUSA IPOTEKAHUS PEAKLUK B PACTBOPAX JIEKTPOJIUTOB 1O KOHIA.
Habmto1aTh 1eMOHCTpUpPYEMBIE U CAMOCTOSITENILHO MPOBOIMMBIE ONbITHL. Habmonate u
ONMCHIBATh XUMHUYECKUE PEAKIIMH C TIOMOIIBIO POJIHOTO SI3bIKA U SI3bIKA XUMUU

11. | T'maponus coneit IIpencka3siBaTh peakiuio cpeabl BOJHBIX PaCTBOPOB cosiel. [IpuBoauTE mpumepsl
THJIPOJIN3a COJIEH B IOBCEHEBHOM KU3HU YEJIOBEKA.

12. | KayecTBeHHBIE peakiuu Hcnonp30BaTh 3HaHNWE KaYECTBEHHBIX peakiuii Ha noHbl. HabmonaTh caMocToATEbHO
ITPOBOAMMBIE OIBITHI.

13. | OxkucIUTETEHO-BOCCTAHOBHUTEIBHEIE XapakTepu30BaTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHbBIE PEAKIINN KaK MPOLIECCHI, TPU

peakuuu KOTOPBIX U3MEHSIOTCS CTENEHN OKUCIIEHHs aTOMOB. COCTaBIISITh YpaBHEHHUS
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUI C MOMOIIBI0 METO/1a 3JIEKTPOHHOT0 OajaHca.
[TpuBOIMTE MpUMEPBI OKUCIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIUI B IPUPOJIE,
IIPOM3BOJICTBEHHBIX MPOIIECCaX U KUZHECSITEIbHOCTH OPraHU3MOB.
14. | DnexTponus OOBACHATH MPOLECCHI, TPOTEKAIOIINE TPH JEKTPOIN3E PACIIIaBOB U PACTBOPOB.
COCTaBIISITh CXEMBI JIEKTPOJIN3a B PACTBOPAX IEKTPOJIUTOB.

15. | IIpakTuyeckas padora Ne 1. [TpoBOIUTH XMMHUYECKUM SKCIEPUMEHT MO UACHTU(PHUKAIIMU BEIIECTB C TOMOILBIO
Pemenne skcnepuMeHTaIBHBIX KauecTBeHHbIX peakuuid. CoOoaaTh MpaBuia U MoJb30BaThCs IpUeMaMy Oe30MmacHoN
3a/1a4 1o TeMe «XUMHYECKHE paboThI pH paboTe C XUMUUYECKUMH BEIIECTBAMH U J1a00paTOpHBIM 000pyI0BaHUEM
pEaKII)

16. | O6o6maroniee MOBTOPEHHE TIO CocraBsith 06061maromue cxeMmbl. OCylecTBIsATh MO3HABATEIbHYIO pedIeKCHIO




TeMaM «BemiecTBo» u
«XUMHYECKHE PEAKIIUH

B OTHOIIIEHUH COOCTBEHHBIX I[OCTI/I)KCHI/Iﬁ B ITPOLECCE PCIICHUA y‘Ie6HBIX u
IIO3HABATCIIbHBIX 3aJa4

17. | KonrpoabHas pabora Ne 1. OcymiecTBIATh NO3HABATENbHYIO PEUIEKCHI0 B OTHOLIEHUH COOCTBEHHBIX JOCTH)KEHUI B
«BemectBo. XUMHUUYECKUE PEAKLII npoliecce pemeHus y4eOHbIX U TO3HABATENIbHBIX 3a/1a4
Tema 3. Heopranuveckasi Xumust
(6 yacoB)
18 | Knaccudukarms HeopraHUIeCKIX Knaccudumnuposats Heopranndeckue Bemecta. O6001aTs 3HaHUS U JIeTaTh BHIBOIBI O
BeuiecTs. [IpocTeie BelecTBa — 3aKOHOMEPHOCTSIX U3MEHEHUH CBOMCTB HEMETAJJIOB B IIEPHUO/AX U IpyIIax
HEMETaJJIbI ITepuoanueckoit cucteMsl. [IporHo3upoBaTh CBOMCTBA HEU3YYCHHBIX 2JIEMEHTOB U UX
COCIMHEHUH Ha OCHOBE 3HaHui o [leproandeckom 3akoHe. XapaKTepu30BaTh HAXO0XKICHHUE
B IIPUPOJIE, CBOUCTBA, OMOJIOIMYECKYIO POJIb U 00JIACTH IPUMEHEHHSI HEMETAJIIOB.
[TpuBOANTE MPUMEPHI XUMUYECKHUX PEAKINi, PACKPBHIBAIOUINX OOIINE XUMUIECKUE
CBOICTBA NIPOCTHIX BELIECTB — HEMETAJLIOB. MccienoBarh CBOMCTBA U3y4aeMbIX BEILIECTB.
Habiro1aTh 1€MOHCTPUpPYEMBIE U CAMOCTOSITENILHO IIPOBOJIUMBIE ONBITHI.
19. | IIpocTeie BemecTBa — METAILIHI. O06001maTh 3HaHUA U JeNIaTh BBIBO/bI O 3aKOHOMEPHOCTSAX U3MEHEHHUH CBOMCTB METAJLIOB
®duznyeckue CBONCTBA METAJUIOB. B niepuogax u rpynnax Ilepuonudeckoii cuctemsl. [Iporuozuposars cBoicTBa
Cnnassl HEU3YYEHHBIX JIEMEHTOB U UX COEAMHEHUN Ha OCHOBE 3HaHU o [leproguueckom 3aKkoHe.
XapakTepHu30BaTh 0COOEHHOCTH CIUIABOB. VcciieoBaTh CBOMCTBA M3yYaeMbIX BELIECTB.
20. | Xumuueckre CBOMCTBAa METAJIOB XapakTepru30BaTh XMMHUYECKUE CBOMCTBA METAJUIOB KaK BOCCTaHOBUTENEN. [IpuBOINTE
IPUMEPbl XUMMUYECKUX PEaKLUi, paCKphIBAIOIINX O0IINE XUMUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — METAJNIOB. XapaKTepU30BaTh KOPPO3HIO METAJUIOB KaK
OKHCITUTENbHO-BOCCTAHOBUTENBHBIN Mpoliecc. OG0CHOBBIBATh CLIOCOOBI 3aLUTHI OT
Koppo3uu. VMccnenoBatek cBOMcTBa H3ydaeMbIxX BellecTB. HaOmonars 1eMoHCTpUpyemMble U
CaMOCTOSITENIBHO MIPOBOJIUMBIE OIIBITHI.
21. | Metamnsl B ipupose. [lomyuenne XapakTepu30BaTh HaXOXKACHHUE B IPUPO/IE, OMOIOTHUECKYIO POJIb U 00JIACTH IPUMEHEHUS
MeTaJI0B. MeTtanyprus METaJUIOB. XapaKTepH30BaTh CIIOCOOBI MOTYUYEHHUSI METAIJIOB B COOTBETCTBUH C UX
XUMHUYECKON aKTUBHOCTHIO. /IeMOHCTpHpOBaTh MOHUMaHUE XMMHU3Ma [IPOLIECCOB, JIEKALUX
B OCHOBE IIPOM3BOJICTBA METAJUIOB
22. | IlpakTrueckas padota Ne 2. [TpoBOANTH XUMUUECKHM SKCIIEPUMEHT 10 MOTYYEHHIO METHOTO Kyropoca. Habmronars u
«Ilony4yenne MeHOTO KyIiopoca» ONMCHIBATh CAMOCTOSITEIBLHO ITPOBOJUMBIE OIIBITHI C TIOMOILBIO POJIHOTO SI3bIKA U A3bIKA
XUMUH. [leMOoHCTpUpOBaTh 3HAHHUE MpaBUiI 0€30MacCHOr0 00pallleHus ¢ €IKUMH, TOPIOYNMHI
Y TOKCUYHBIMU BEIIECTBAMHU, CPEACTBAMHU OBITOBON XUMUH.
23. | O6o6maromiee TOBTOPEHHE IO TEME CocraBmsath 06061maronme cxeMbl. OCyliecTBIsATh MO3HABATENbHYIO pedIEKCUIO

«Heopr AHNYCCKasa XUMUA»

B OTHOIIEHHH COOCTBEHHBIX JIOCTYDKEHUH B nponecce peuicHud y‘{e6HBIX u
IIO3HABAaTCJIbHBIX 3aJa4

Tema 4 HayuHble 0CHOBBI




XHMHYECKOr0 MPOU3BOACTBA
(6 yacoB)

24. | Bpems B xumuu. CKopocTb XapakTepHu30BaTh CKOPOCTh XUMHUECKON peakuu. OObSICHATD YCIOBUS, BIUSIOIINE HA
XUMUYECKHUX PeaKLUi CKOpPOCTb XUMHUYECKUX PEaKLMii. Y CTaHABIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOU
PEaKIMU OT PA3IUYHBIX (PAKTOPOB C LIENbIO ONPEAETICHUs ONTUMAIIBHBIX YCIOBUH
IIPOTEKAaHUs XMMHUYECKUX MporieccoB. ONpenesiTh NOHITUSI «KaTaJIN3», «KaTalu3aTopy.
25. | XuMuueckoe paBHOBECHE U OnpenensaTs NOHATUS «PABHOBECHE» U «XUMHUUECKOE paBHOBecHE». OOBACHATh YCIIOBHS,
(axTOpHl, Ha HETO BIUIOIINE BIIUSIIOLIME HA [T0JIO)KEHNE XUMUYECKOTO pPAaBHOBECHS. Y CTaHABIMBATh 3aBUCUMOCTD
CMEILEHHSI XUMUYECKOI'0 PABHOBECHS OT PA3JIMYHBIX (PaKTOPOB C LIETIbIO OIPEACICHUS
ONTUMAJIBHBIX YCIOBUN ITPOTEKAHUS XUMHUECKUX MpolieccoB. IIpenckaszpiBaTh
HaIPaBJICHUE CMEILEHUS XUMUYECKOTO PABHOBECHS IIPU U3MEHEHUU YCIIOBUM NIPOBEIECHUS
00paTUMON XMMHUYECKOIN peaklUu.
26. | HayuHble IpUHIMITEI OpraHU3alUuH XapakTepHu30BaTh 00IME MPUHLIMIIBI U 3KOJIOTHYECKHE TPOOIEMBbI XUMUYECKOTO
XUMHYECKOI0 IPOU3BOJICTBA npou3BocTBa. [IpencTaBnsaTh MyTH peuieHus rI00aIbHBIX MPOOIIEM, CTOSIIIUX Tepes
4eJI0BEYECTBOM: KOJOTUYECKUX, IHEPTETUUECKUX, CHIPbEBBIX, U POJIb XUMUU B PELICHUU
ATUX MPOOJIEM.
27. | Hedts. [Ipupoauslii a3 u [TpuBOIUTE MpUMEPBI IPAKTUUECKOIO UCIOIb30BaHUS IIPOAYKTOB epepaboTKU HEPTHU U
JHEpreTHKa npupoaHoro rasa. [lonnMaTte XuMuueckue crocoosl nosyueHus suepruu. Ipeacrasnars
MyTH pEIICHUs II100aTBHBIX MPOOIEM, CTOSIINX MEPE]] YEIOBEISCTBOM: IKOJIOTHUECKUX,
HHEPIreTUYECKUX, ChIPHEBBIX, U POJIb XUMHUHU B PEIICHNH 3TuX mpobiaem. Habmronath
CaMOCTOSTENIBHO ITPOBOIMMOE UCCIIEOBAHNE U OIUCHIBATh €r0 € MTOMOIIBIO POJHOTO SI3bIKA
Y S13bIKa XUMHH.
28. | O6o6maromiee NTOBTOPEHHE 1O CocraBmsath 06061maronue cxembl. OCyIecTBIsATh O3HABATENbHYIO pedIeKCHIO
teMaM «Heoprannueckas XuMus» u B OTHOILLIEHUH COOCTBEHHBIX JIOCTHKEHUH B MpOLIECCe PEeLIeHNs y4EOHBIX U
«Hay4Hble OCHOBBI XUMHYECKOTO M03HABATEJIbHBIX 33]a4
IIPOU3BOJICTBAY
29. | KonTponpHas padota Ne 2. Ocy1ecTBISTh T03HABATEIbHYIO PEIIEKCHIO B OTHOIIEHUN COOCTBEHHBIX JTOCTHKEHUN
«Heoprannueckas xumusi. Hayunsie B IIpoOIlecce pelIeHus yueOHbIX U MO3HABATEeIbHBIX 3aa4
OCHOBBI XUMHUYECKOTO
IIPOU3BOJICTBA
Tema 5. XuMus B )KU3HU H
o0mectBe (5 yacoB)
30 | Xumus nuum. JlekapcTBeHHbIE XapakTepHu30BaTh OMOIOTHYECKYIO POJIb Pa3IMYHBIX MUTATEIbHBIX BemmecTB. [IpuBoauTh

cpezacTBa

IIPUMEpPHI MPOYKTOB, OOTaThIX TEMU WM UHBIMH IPUPOAHBIMU BEIIECTBAMHU.
XapakTepru30BaTh PA3IMYHbIE HHIPEIUEHTHI, BXOAAIINE B COCTAB BAXKHENIINX TPOJLYKTOB




HUTAHUSA, UCIIOJIb3YsI HH(OPMALIMIO O COCTABE MPOAYKTA, PA3MELICHHYIO Ha TUKETKE.
OcBanBaTh HOPMBI KOJIOTHYECKOTO M 0€301MacHOr0 00PAIIEHHUS C JICKAPCTBEHHBIMHU

npernaparamu.
31. | Kocmernueckue u maphroMepHbIe 1 [Tporno3upoBaTh MOCIEICTBHS HApyIIEHUH MpaBmi 0€30MacHOi paboThI CO CPEACTBAMU
cpeznctBa. beiToBast XuMHS OBbITOBOI XMMHUU. VCIIONIB30BaTh MOTYYCHHBIC 3HAHUS MPH IPUMEHEHUH PA3JIMYHBIX
BEIIECTB B OBITY
32. | XuMHs B CEIBCKOM XO3SHCTBE 1 Paznuuarh opraHnyeckre 1 OCHOBHBIE MUHEPAJIbHBIE (a30THBIC, KAIMUHBIE, (OCHOPHBIC)

y1106peH1/1;1. OnuceIBaTh XHMUYCCKHE pCaKknuuy, JCKamue B OCHOBC MMOJTYYCHHA U3YyYaCMbIX
BCIICCTB. OmnuceiBaTh CpCACTBA 3allIUThI paCTCHHﬁ.

33. | XuMus B CTPOUTEIHCTBE 1 XapakTepHu30BaTh CBOMCTBA I'MIICA, M3BECTH, IIEMEHTa U O€TOHA U 00JIaCTh UX MIPUMEHE-
HUst. OIMCHIBAaTh XUMHUUYECKHE PEaKIMH, JISKAIUEe B OCHOBE MOJyYSHUS H3Y4aeMbIX
BEIIICCTB.

34. | O6o6marommi ypok 1

CucreMa OLeHKH IOCTH/KEHUS IJIAHNPYEMbIX Pe3yJIbTATOB 0CBOCHHMSI OCHOBHO 00pPa30BaTe/IbHOM MPOrPaMMbl CpeIHero o0mero
o0pa3oBaHus

10 xknace
KonrponsHast pabota o Xumuu — 2
[TpakTryeckas pabora-2
11 kaace
KonrtpomnbHast pabota no Xumuu — 2
[IpakTuyeckas pabora-2
KpuTtepun oneHKH npeAMeTHBIX, METANIPEAMETHBIX U JIMYHOCTHBIX Pe3y1bTATOB
JlocTuKeHne TMYHOCTHBIX PE3yJIbTaTOB OLIEHUBAETCS HA KaueCTBEHHOM ypoBHE (0e3 oTMeTkH). CPOopMUPOBAaHHOCTh METANPEAMETHBIX U IPEIMETHBIX
YMEHUI OlleHHBaeTCs B OajlIax 1o pe3yjabTaTaM:

* CTapTOBOM IMarHOCTUKU TOTOBHOCTHU K M3YYEHUIO MpeMeTa «XUMHUsD» (IuarHocTudeckasi paboTta B Hayase yueOHOro rojia, B X0/1€ KOTOpoiu
IIPOBEPSIOTCS IPEIMETHBIE U METANIPEAMETHBIE PE3YJIBTAThI IPEABIAYIIETO roa). Pe3ynpraTsl CTapTOBOM JUArHOCTHKY SIBJISIFOTCSI OCHOBAaHUEM IS
KOPPEKTUPOBKHU y4EOHBIX MPOTrPaMM U MHAWBHIyalIU3allUN y4eOHOM AeSITeIbHOCTH (B TOM YHCIIE B paMKax BbIOOpa YPOBHS U3yUEHUS MPEIMETOB) C
YUYETOM BBIJICTICHHBIX aKTyalbHBIX IPOOJIEM, XapaKTepHBIX /Ui Kacca B 11€J0M, U BBISIBICHHBIX IPYIIT PUCKA;

* TEKYIIEro KOHTPOJIs (YCTHBIE U MTUCHbMEHHBIE OMPOCHI, 1a00paTOpHbIE U MPaKTUYECKHe paboThl, TBOpUYECKUE pabOThl, HaUcaHue pedeparos,
yueOHbIe UCCIIEIOBAaHMS U y4eOHbIE TIPOEKTHI, 3aJIJaHHsI C 3aKPBITHIM OTBETOM M CO CBOOOHO KOHCTPYHPYEMBIM OTBETOM — TOJHBIM M YaCTUYHBIM,
MHIUBUAYaJIbHbBIE U TPYNIIOBBIE (POPMBI OLIEHKH, CAaMO- M B3aUMOOLIEHKa, pediiekcus u Ap.). Tekyias olleHKa MOXKeET ObITh (POPMHUPYIOIIEH, T. €.
MOJIICP>KHUBAIOLIEH 1 HAMIPABIISAIONIEH YCHIINS y4aIllerocsi, U IMarHoCTUYECKOH, CIIOCOOCTBYIONIEH BBISIBICHUIO M OCO3HAHUIO YUUTENIEM U YUalUMCs
CYHIECTBYIOIUX MpobieM B 00ydeHHH. Pe3yabTaTsl TEKyIEH OLIEHKH SBJISIOTCS OCHOBOM /Il MHAUBHyalIU3alluy y4eOHOU JAesITeNbHOCTH U
KOPPEKTHPOBKH MHMBHYyaTbHOTO Y4€OHOIO TJIaHa, B TOM YHCIIE U CPOKOB U3YyUEHHSI TEMb/pa3/iena/IpeIMETHOTO Kypca;




* TeMaTUYECKON OLEHKH (BBIMOJIHEHUE KOHTPOJIbHBIX paboT 10 OT/IENbHBIM TEMaM WK OJ10KaM TeM, 2 paboThl B rofy). Pe3ynbpTaThl TEMaTHUECKON
OLIEHKU SIBJIIOTCS OCHOBAHUEM JUTSI TEKYIIEH KOPPEKIMHU YIeOHOH eSATeNTbHOCTH U €€ UHIANBHyaTH3alllu;

* IPOMEKYTOUYHOT'O KOHTPOJIS, KOTOPBIH MPOBOJUTCS B KOHIIE KaX/10T0 IOJYrousl U B KOHIIE y4eOHOro rojia Ha OCHOBE Pe3y/IbTaTOB HAKOIJIEHHON
OLIEHKHU U PE3yJIbTAaTOB BHITIOJIHEHUS TEMAaTHUECKUX IPOBEPOUHBIX paboT;

* UTOTOBOI'0 KOHTPOJISL, KOTOPBIH OCYILIECTBIIAETCSI HA OCHOBAHUU PE3yJIbTaTOB BHYTPEHHEH (BBIIIOJIHEHHE UTOIOBOM pabOThl) /MM BHELIHEW OLICHKH
(mpoxo>k1eHue rocyapCTBEHHON UTOTOBOM aTTECTalUH).

OreHka ycTHOTO OTBETA

e Ormerka «5»:0TBET MOJHBIA U NPABWIBHBIM HAa OCHOBAaHMM H3YYEHHBIX TEOpPHUI, MaTepuaj M3JI0)KEH B OINpPEACIECHHOW JIOrMYECKON
IIOCJIEI0BATEIbHOCTH, JINTEPATYPHBIM SI3BIKOM, OTBET CAMOCTOSATEIIbHBIN.

e Ormerka «4»:0TBET INOJHBIA U NPABWIBHBIM Ha OCHOBAaHMM W3YYEHHBIX TEOpPUH, MaTepual W3JI0KEH B ONPEACICHHOW JIOTMYECKOH
[10CJIe10BATEIbHOCTH, IIPU 3TOM JIOMYLIEHbI JIBE — TPU HECYILIECTBEHHbIE OIIMOKH, UCTIPABIEHHBIE TI0 TPEOOBAHUIO YUUTEIIS.

e Ormerka «3»:0TBET NOJIHBINA, HO IPU STOM JIOIYIIIEHA CYLIECTBEHHAs OLIMOKA UM OTBET HEIOJIHbIN, HECBSI3HBIM.

e Ormerka «2»: npu OTBeTe OOHAPYXEHO HEMOHMMAaHME YYalllerocs OCHOBHOIO COJEp)KaHMUS Y4eOHOro MmaTepuana W JOIMYIIEHbI
CYLIECTBEHHbIE OLIMOKH, KOTOPbIE YUaIllUHCsl HE MOXKET UCIIPaBUTh MPU HABOJALIMX BOIIPOCAX YUUTEIS.

OreHKa KOHTPOJIBHBIX padoT

OTMeTKa «5»:
OTBET IOJIHBIIM U MPaBWIbHBIM, BO3MOXKHA HECYIIECTBEHHAs! OIIMOKA.
OTMmeTKa «4»:0TBET HETIOJHBINA WJTH JIOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OMIMOOK.

OrMmerka «3»: paboTa BBINOJIHEHa HE MEHEE YeM Ha IOJIOBHHY, JOMYIEHAa OJHA CYyIIECTBEHHas OmMOKa M MPH 3TOM JIBE — TPHU
HECYIIECTBEHHBIEC OIITHOKH.

o Otmerka «2»: pa60Ta BBIIIOJIHCHA MCHBIIC UCM Ha IMOJIOBUHY WX COACPIKUT HECKOJIBKO CYIICCTBCHHBIX OIIMOOK.

Onenka yMeHUH pemarh 3a1a4u

e OrTMmeTKa «5»: B TOTHYECKOM PACCYKJICHUU U PEIICHUH OIMMOOK HET, 3a7aua pelieHa palioOHaIbHBIM CITIOCOOOM.
e OtmerKa «4»: B JIOTUYECKOM PACCYKICHUH M PEIICHUU HET CYIIECTBEHHBIX OMIMOOK, HO 3a/laya pelieHa He PalMOHAIBHBIM CIIOCOO0M
WJTU JIOTYIIIEHO He 0oJiee JBYX HEeCYIIECTBEHHBIX OMTHOOK.

e OtmMmerka «3»:B JOTHYCCKOM pacCy’xA€CHUU HET CYHICCTBCHHBIX OI_I_II/I6OI(, HO OOIMylI€Ha CYHICCTBCHHAA OIMOKa B MaTeMaTHYECKUX
pacucTrax.

e OrTMeTKa «2»: IMEIOTCS CYIICCTBCHHLIC OIMOKH B TOTMYECKOM PACCYXXKICHUU U PCILICHWN.



OneHka 3KCIepUMEHTAIbHBIX YMEHUM

e  OtMeTKka «S5»:paboTa BBINOIHEHA MOJIHOCTHIO U IPABUIIBHO, CICNIaHbI IPABUIbHBIC HAOIOICHHUS U BBIBOBI, SKCIIEPUMEHT OCYIIECTBIICH I10
wiany ¢ yueroMm Th, mposiBieHb! OpraHu3allMOHHO — TPYIOBBIC YMEHHS.

e Ormerka «4»: paboTa BBIIIOIHEHA NPABHIBHO, CAETAHBI NPABHIbHBIC BHIBOABI U HAONIOJCHUS, HO IPH 3TOM JKCIEPHMEHT MPOBEJICH HE
HOJTHOCTBIO MJIH JAOIYIIEHB! HECYIIECTBEHHBIE OIIMOKH B paboTe C BEIECTBAMH.

e OtmMmerka «3»: paboTa BBIIIOJIHEHA MPABUIIBHO, CACNIAH SKCIIEPUMEHT HE MEHee YeM Ha TMOJIOBHUHY, HO JOMYIIeHa CYIIECTBEHHAs OIINOKA B
XO0JIe SKCIIEPUMEHTA, B 00BICHEHNH, B 0(hopMIIeHUH paboThl, B coOmroaenuu npasui Th.

e OrtMeTKa «2»: IOMYIIEHBI 1BE U O0JIee CYIIECTBEHHbIE OIIMOKU B XOJI€ SKCIIEPUMEHTA, B 00BACHEHUH, B 0()OpMIIEHUH paboThI, B
cobmonenun npasui1 Th mipu padoTe ¢ BemecTBamu.

MarepuajbHO-TEXHHYECKOE H MH(POPMALHOHHO-METOIHYECKOe ofecreueHne 06pa3oBaTeIbHOTO Mpolecca.
NeATETbHOCTH

1. Xumus. bazosslii ypoBenb. 10 kiacc. ABropsl B. B. Epemun, H. E. Ky3smenxo, B. U. Tepenun, A. A. [Ipo3nos, B. B. Jlynun).
2. Pabouas nporpamma yueOHOro npeamera «Xumus» Ha 0a30BOM ypoBHE cpeaHero oouiero oopaszoBanus kK YMK no xumuu B. B. Epemuna,
H. E. Ky3bmenko, B. U. Tepenuna, A. A. [lpo3znosa, B. B. JIynuna u meroanueckue peKOMEHJAIUH 110 ee cocTaBiieHuto (aBTopsl B. B. Epemun,
A. A. Jlpo3nos, 1. B. Epemuna, 2. 10. Kepumos).
3. Xumus. bazossrit ypoBens. 11 kmace. Asropsl B. B. Epemun, H. E. Ky3pmenko, A. A. [Ipo3nos, B. B. JIlynun — 7-e u3A., ctepeoTunl. — M.:
Apoda
OcHamenue kadunera:
1. TexHuueckue cpescTBa 00y4eHus:
— aBTOMAaTU3MPOBAHHOE pabouee MECTO YUUTEINs ¢ NEPCOHAIBHBIM KOMIIbIOTEPOM;
2. Y4eOHO — mpaKTHYeCKOoe 000pyI0BaHUE:
— JI0OCKa MenoBas;
— UMHCTPYMEHTHI JUIsl pabOThl YUEHUKA Y JIOCKU;
3. KnuromneyarHas npoyKIus
— PpEeKOMEeHyeMble IPOrpaMMbl IO XMMUHU BCEX YPOBHEH 00yueHMs;
— aBTOPCKHE IIPOrPaMMBl;
—  y4eOHHKH;
— CHpaBOYHAs JUTEpaTypa;
— MaTepuaisl 1 noarotosku Kk EI'D;
— MeTOAMYECKas JIUTEPATYPa;
— Hay4HO-IIONMYJIIpHAs JUTEpaTypa.
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