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IIOSACHUTEABHASA 3AITHCKA

Pabouyasa mporpamma 1o XMMHU COCTaBA€HA Ha OCHOBe IIporpamMMmbl cpemHero o0Iero oOpas3oBaHUS II0 XUMUU
(bazoBBIF ypoBeHb) M HporpaMMbl Kypca XuUMHU aagd 10-11 kaaccoB 00I11e00pa3oBaTEeABHBIX yUpexXAeHUN ( 0a30BbIH
ypoBeHsb) O.C.I'abpueagHa.

Pabouas nmporpamMmma npegHaszHadeHa JAsd U3ydeHus XUMHH B 10 Kaacce cpegHell o00111eo0pa3oBaTeAbHON IIIKOABI IIO
yueOHuKy O.C.'abpueasH. Xumma. 10 kaacc: ydeb. mas oOmreobpaszoBaTeABHBIX OpraHU3alui: 06a30BBIM ypoBeHH [
O.C.l'abpueassH. - 2-e wu3m., crepeorurni. — M.: IIpocBemenue, 2020. YyeOHUK cooTBeTCTByeT PemepasbHOMY
rOCyIapCTBEHHOMY 00pa30BaTEABHOMY CTaHAAPTyY CPEeOHEro (IIOAHOro) oOIero obpa3oBaHUS B peasudyeT aBTOPCKYIO
nporpammy O.C. TabpueasgHa. YdueOHUK omo0peH PAO u PAH, Braiouyen B PenepasbHbId IIepedyeHb yIeOHHUKOB,
PEKOMEHOBaHHBIX MUHHUCTEPCTBOM OOpa3oBaHud M HayKu Poccutickoii demepaliiii K UCIIOAB30BAHUIO B 00pa30BaTEABHOM
Ipoilecce B 0011eo6pa30BaTEABHBIX YIPEKICHUSIX.

[To3HaBaTeAbHAs AEITEABHOCTH ITPH H3YYEHUU Kypca XHMHH Ha 0a30BOM ypPOBHE HUTrpaeT BEAYIIYI0O POAb B Pa3BUTHH
OCHOBHBIX BHIOB Yy4e€OHOH eATEABHOCTH CTapIIeKAAQCCHHKOB: BA3ETh METOAAMHU HAyYHOTO II03HAHUS, IIOAHO U TOYHO
BbIpaXkaTh CBOU MBICAH, XapaKTepPHU30BaTh, OOBACHATH, KAACCU(MPUIIMPOBATL XUMHUYECKHE OOBEKThI, paboTaTh B TpPYIIIE,
apryMeHTHPOBAaTh CBOIO TOYKY 3p€HUsI, HAXOAUTb, UCIIOAB30BATh Pa3AWYHBbIE HCTOYHUKU HHGPOPMAIUU U HPENCTABAITH B
YCTHOU ¥ IIHUCBMEHHOMN PEYU PE3yABbTATHI €€ aHaAU3a.

OmHa w3 33amad oOydeHHMd B CpemHEH IITKOAe — OIIpeleA€HHe maAbHelmiedi o0pa3oBaTEAbHON TPAEKTOPHH U
OTBETCTBEHHOIO BBIOOpA IKU3HEHHOTO U MHPOJPECCHOHAABHOTO ITyTH. [lAd pellleHus 3TOH 3aJadd CTapPIIEKAACCHUKH ITPH
U3yYEeHUN XUMHUH [JOAXKHBI HCIIOAB30BAaTh IIPHUOOPETEHHBLIH Ha YpPOKax XHMHH OIBIT AESITEABHOCTH B ITPOJEeCCHOHAABHOU
chepe U Ar000H IKU3HEHHOW CHUTyAIlHH.

CoraacHo O6pa3OBaT€AI:>HOMy crTangapTy, TAaBHBIE LIEAU CPEOHETO O6H.I€I‘O O6pa3OBaI—II/IH COCTOMAT.



1) B IIpUOOpPETEeHNH 3HaHUM, YMEHHH M CHOCOOOB AESITEABHOCTH, CIIOCOOCTBYIOIIHUX (POPMHUPOBAHUIO IIEAOCTHOTO
IIPEACTaBACHUA O MHUPE;

2) B Pa3BUTHUU ONbITA PA3HOOOPA3HOU AedTEeABHOCTH, CAMOIIO3HAHUS U CaMOOIIPEeIeACHNS;

3) B OCO3HAHHOM BBIOOpE MHANBHUAYAABHOM 00pa30BaTEABHON TPaeKTOPUU U ITPO(PECCHOHAABHON NesITeABHOCTH.

Boablioli BKAa[ B OCTUXKEHHE O3THUX IleAe€H cpenHero o0IIero oO0pa3oBaHUs BHOCUT H3yYeHHE XHUMUU, KOTOpoe
MIPU3BaHO 00ECIIeYUTE:

1) dopMHUpOBaHUE €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA, B KOTOPOM CHCTEMa XUMHWYECKUX 3HAHUH SBAsETCS eé
Ba>KHEUIIIUM KOMIIOHEHTOM;

2) pPa3BUTHE UHTEAAEKTYaABHOTO U HPABCTBEHHOI'O IIOTEHIIMAAA CTapIIEKAACCHUKOB, (POPMUpPOBAaHHE y HHUX
SKOAOTHYECKH I'PaMOTHOTO B y4eOHOH U MPOohpeCCHOHAABHON AeATEABHOCTH, a TaK>Ke B OBITY;

3) OCO3HAHHE y CTAPIIEKAACCHUKOB HEOOXOAUMOCTH B PaA3BUTHH XUMHH U XUMHUYECKOU ITPOMBIMIA€HHOCTH, KaK
ITPOU3BOUTEABHOM CHABI OOIIIECTBA,;

4) IIOHMMaHue HeoOXOAWMOCTH Oe30IIacHOTO o0pallleHHd C BeIeCTBAMH M MaTepuasaMH, HCIIOAB3YEMBIMH B
npodecCuoHaABHOM U ITOBCEAHEBHOM KU3HU.

Heaamu n3y4eHUd XMMHUH B CPEIHEN IIIKOAE IBASIOTCH:

1) BHUIEHHE U IIOHHMaHHE 3HAYMMOCTH XHMUYECKHX 3HAHHH A9 KasKAOT0 YAEHA COLMyMa; YMEHHE OLIEHUBATH
pa3anyHble (PaKThl U IBA€HUS, CBI3aHHBbIE C XUMUYECKHUMU 00beKTaMH M IIPOIlecCaMU Ha OCHOBE OOBEKTUBHBIX KPUTEPHEB
U onpeneA€HHOM CHCTEMBI IIEeHHOCTeH, (POPMyAHPOBATh U OOOCHOBBLIBATH COOCTBEHHOE MHEHUE U yOeKIeHUe;

2) IIOHMMAaHHUE POAH XUMHHU B COBPEMEHHOM €CTECTBEHHO-HAY4YHONH KapTHHE MHpPa U HCIOAB30BAHHE XMUMUYECKHUX
3HAHUH A OO0BSICHEHHsST OOBEKTOB UM IPOIIECCOB OKPYKAIOIIEH MeHCTBUTEABHOCTH — IPHUPOIHOM, COIIMAABHOM, KyABTYPHOH,

TEXHUYIECKOM Cp€anbI,



3) dopMHUpOBaAHUE Y CTAPLIEKAACCHUKOB IIPU HU3YYEHUM XUMUH ONbITA [TO3HAHUS U CAMOIO3HAHUSA C IIOMOIIBIO
KAIOYEBBIX KOMIIETEHTHOCTEH (KAIOYEBBIX HABBIKOB), KOTOPbIE HMEIOT YHUBEPCAaAbHOE 3HA4YEHUE [IAS PAa3AHYHBIX BUIOB
OeITeAbHOCTH, — IIOMCKa, aHaAu3a M 00paboTKu HWHQOPMAIUM, H3TOTOBAE€HUE HWH(MOPMAIMOHHOIO IIPOAyKTa U €ro
IIPEe3eHTAIlNN, IPUHSITHS PEIIeHu, , KOMMYHUKATUBHBIX HABLIKOB, 0€30IIaCHOr0 O0pallleHusl C BElleCTBaMH, MaTepHuasraMU
U IIPOoIlecCaMU B IIOBCEOHEBHOM KU3HU U ITPOECCHOHAABHOM eI TeABHOCTH.

Cpok peasusanuu IIporpaMMsel — 1 rox, Kypc paccuutaH Ha 34 daca (1 gyac B HeeAro).

KoandyecTBO KOHTPOABHBIX paboT 3a ron — 3. KoandyecTBO ITpakTUYEeCKUX padoT 3a rox — 2.

Y4ebHO-MEeTOMUYECKU KOMIIAEKT

1. Xumuga. 10 gaacc: yued. gag obureobpaszoBaTeAbHBIX OpraHu3almii: 6a3oBelil ypoBeHb / O.C.'abpueasH. — 2-e u3m.,
crepeotun. — M.: IIpocBeienue, 2020.

2. T'abpueasan. O.C., dmykoBa A.B.. Xumusa.10 ka. Ba3oBerit ypoBeHb: MeTogudeckoe mocobue. — M.: [Ipodcpa, 2014.

3.l'abpueasgr O.C. OpraHudyeckas XUMHUs B TecTaX, 3a7adax, yrpasxkHeHuax.10 raacc: ydebHoe mocobue.- M.: [Ipoda,
2014.

4. T'abpueasH O.C. Xumusa 10 Kaacc: KOHTPOABHBIE U IIPOBEPOYHBIE PaboThI K yueOHUKY ['abpueasua O.C.- M.: Apoda,
2013.

OAEeKTpPOHHBIE 00pa3oBaTeAbHbBIE PECYPCHI

1. EnpHaga KoareKIus MU POBBIX 00pa3oBaTeAbHBIX pecypcoB: http://school-collection.edu.ru/.

2. denmepasbHBIH EHTP SAEKTPOHHBIX 00pa3oBaTeABHBIX pecypcoB: http:/ /fcior.edu.ru/. Yuebnuk: «Xumug. 10xkaacc.

IIanaHHpyeMbIE PE3YABTAThl OCBOEHHSI y4€0HOr0o nmpeamMmeTa

AMYHOCTHEIE PE3VALTATHL OOVYEHUI



http://school-collection.edu.ru/

OOyueHue XUMHUU B CpenHed mIKoae Ha 06a30BOM YpOBHE II0 MOaHHOMY KYpPCy CIOCOOCTBYET [JOCTUXKEHHIO
00yYaroIMMHUCS CAEAYIOIINX AMYHOCTHBIX PE3YABTATOB:

1) 4yBCTBa TOPAOCTH 34 POCCHMCKYIO XMMHYECKYIO HAyKy U OCO3HAaHHE POCCHUMCKOM I'pazkAaHCKON HAEHTHYHOCTHU
— B IIEHHOCTHO-OPUEHTAIITMOHHOHN cdepe;

2) 0CO3HaBaTh HEOOXOAMMOCTH CBOEM I103HABATEABHOM [OEeATEABHOCTH U YMEHHE VIIPaBAATH €10, TOTOBHOCTb U
CIIOCOOHOCTH K caMo0Opa30BaHUIO HA ITPOTSIKEHUH BCEU JKH3HU; IIOHHMMaHHWE Ba’KHOCTU HEIIPEPHIBHOTO Oo0pa30oBaHUS KakK
dakTOpy yCHEUmIHOM IIpOo(PpeCCHOHAaABHOM H OOILIECTBEHHON [OEedATEeABHOCTH; — B II03HABATEABHOH (KOTHUTHBHOMH,
HHTEAAEKTYaAbHOMN) cdepe

3) TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JaAbHEHIIIEH 00pa3oBaTeABPHON TPAeKTOPHUHU HMAU C(hephbl IPoheCCHOHAABHOH
[OesITEeABHOCTU — B TPYOOBOH cdepe;

4) HETIPpUSTHE BPEOHBIX NPUBBIYEK (KYPEHUs, YIIOTPEOACHHS AAKOTOAd U HAPKOTHKOB) HAa OCHOBE 3HAHUH O
TOKCHYECKOM U HapPKOTHUYECKOM IEeHCTBUHU BELIECTB — B cdepe 3n0poBbecOepeskeHs 1 6e30rmacHoro oopasa KHU3HHU;

MeranpegMeTHBIMH Pe3yAbTaTaMH OCBOEHHS BBIIIYCKHHUKAMM CPEAHEH IIKOABI KypCa XUMHU SIBAAIOTCH:

1) HCIIOAB30BaHUE OCHOBHBIX METOMOB IIO3HAHHUA (OIIpeNeA€HMe HCTOYHHKOB y4eOHOM M HaydyHOM HH(opMalvu,
IIOAy4YEHHE STOoM wuH(popManuu, €€ aHaau3, W YMO3aKAIOUEHHd Ha €ro OCHOBE, H3rOTOBAEHHE U IIPE3eHTallHd
MHPOPMAIIMOHHOI'0 IIPOAYKTA; IIPOBENEHHE 3KCIIEPHMEHTA, B TOM YHCAE€ U B IIPOILIECCE HCCAEIOBATEABCKOM AEATEABHOCTH,
MOIEAUPOBaHNE U3yIaeMbIX OOBEKTOB, HAOAIOZEHUE 3a HUMH, UX U3MepeHHe, (pUKcarus pe3yAbTaTOB) U UX IPUMEHEHHE A
IIOHMMAaHHUA Pa3AUYHBIX CTOPOH OKPYZKAaIOIEH AeUCTBUTEABHOCTH;

2) BAQJIEHUE€ OCHOBHBIMH HHTEAAEKTYAaABHBIMU OIlepallusaMH (aHaAM3 W CHUHTE3, CPaBHEHHE M CHCTeMaTHU3allud,
obobmieHre W KOHKpEeTH3allud, KAaCCU(UKAIUMs U IIONCK aHaAOTOB, BBIIBA€HHE I[IPUYNHHO-CAEICTBEHHBIX CBs3el,

dopMyAHUpPOBKa THUIIOTE3, UX ITPOBEPKA U (POPMYAHPOBKA BBIBOOB);



3) IHo3HaHUE OOBEKTOB OKPYZKAIOLIET0 MHpa B IIAAHE BOCXOXKIEHUS OT abCTPaKTHOrO K KOHKPETHOMY (OT OOIIero
yepes YacTHOe K eJUHUYHOMY);

4) CIIOCOOHOCTB BBIABUTATH U/I€W U HAXOAUTH CPEACTBA, HEOOXOAUMBIE A UX JOCTUKEHUS;

5) yMmeHHe (POPMYAHPOBATH ILIEAHM M OIPENEAdTh 3a/ladydl B CBOEH I103HABATEABHOM [IeTEABHOCTH, OIIPEIEASTH
CpencTBa OAd OOCTUXKEHUS IeAel U pellleHus 3a1ad;

0) OIIPEEASITh PA3HOOOpPa3HbIE HCTOYHHKU IIOAYYEHUS HEOOXOAWMOM XHUMHYECKOH HWH(OPMAIUH, YCTAHOBAECHHE
COOTBETCTBHUS COAEPKaAHUS U (POPMBI IIPEACTABACHUA HHPOPMAIIMOHHOTO IIPOAYKTA ayIUTOPUU;

7) yMeHHEe ITPOAYKTUBHO OOMIATBCS M B3aWMOAEWCTBOBATH B IIPOIECCE COBMECTHOM MOeSITEABHOCTH, YIHUTHIBATH
O3UIINH APYTHUX YYaCTHUKOB AEITEABHOCTH, 3(pPEeKTUBHO pa3peniaTh KOH(PAUKTHI;

8) FOTOBHOCTHF K KOMMYHUKAIIUU ([IPEACTaBAATH Pe3yAbTaTbl COOCTBEHHOH II03HABATEABHOU [AeATEABHOCTH,
CABIIIIATH U CAYHIIATH OMIIOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO ITO3HUIIHIO);

9) YMEHHE MUCIIOAB30BaTh CpeACcTBa HHGOPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX TeXHOAOTHUH (masee — UKT) B
pPelIeHNH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHU3aIlMOHHbBIX 3aa4 C CO0AIOfeHreM TPeOOBaHUMN 3PTOHOMUKH, TEXHUKHU
6e30mmacHOCTH, TUTHEHBI, pecypcocbepeskeHusl, IPaBOBbIX U 9TUYECKUX HOPM, HOPM MH(pOPMAaIIMOHHOH 6€30I1aCHOCTH;

10) BaageHHE A3BIKOBBIMU CPEACTBAMH, B TOM YHCA€ U SI3BIKOM XHMHH — yMEHHE SICHO, AOTMYHO U TOYHO H3AaraTh
CBOIO TOYKY 3PEHHUSsI, HCIIOAB30BaTh a[e€KBaTHBIE S3BIKOBbIE€ CPEACTBA, B TOM YHCA€ M CHMBOABHBIE (XMMHYECKHE 3HAKU,
dopMyABbI U YpaBHEHUS).

[IpegMeTHBIMU pe3yAbTaTaMH H3y4YeHHs XUMHUU Ha 06a30BOM ypoOBHE Ha CTYIIEHH CpeaHero ofliero obpaszoBaHUs
ABASIIOTCH CAEAYIOIINE PE3YABTATHI.

L. B noznaBaTeabHOH cepe:

1. 3HAHUE ([IOHMMAaHWe) TEPMHUHOB, OCHOBHBIX 3aKOHOB M BaKHEHIIIMX TEOPHH Kypca OpPraHUYecKOod U oOIieh

XUMUH,



2. yMeHHe HabAoaTh, OIIUCHIBATDL, (PUKCUPOBATh PE3yAbTAThI U JI€AQTh BHIBOABI HA OCHOBE AE€MOHCTPAIIMOHHBIX U
CaMOCTOSITEABHO ITPOBEAEHHBIX SKCIIEPUMEHTOB, HCIIOAB3YS AT 3TOTO POAHOM (PyCCKHUM MAM MHOM) S3bIK U I3BbIK XUMUH,;

3. yMeHHEe KAaCCU(PUIIMPOBATH XUMUYECKHE SAE€MEHTBI, IIPOCTble BEIIeCTBa, HEOPraHWYeCKHe U OpraHUYecKue
COEUHEHUS, XUMHUYECKHE ITPOIIECCHI;

4. yMeHHe XapaKTepu30BaTh O0IIHe CBOHUCTBA, IOAYYEHHE U IIPUMEHEHHe H3yYEeHHBIX KAACChl HEOPraHUYeCKUX U

OPTaHUYECKHUX BEIIECTB U UX BAXKHEUIIUX [TPEACTABUTEACH;

5. OIIMCHIBATh KOHKPETHBIE XHUMHUYECKHE pPEaKIMH, YCAOBHA HX IIPOBEAEHUS U YIIPABAEHHS XUMHYECKUMH
IIPOLIECCaMU,;
0. yMeHHE TIPOBOAUTH CaMOCTOATEABHBIH XUMHUYECKUU OJKCIEPUMEHT ¢ HabAIoOaTh [AeMOHCTPAIIMOHHBIN

SKCIIEPUMEHT, (PUKCHPOBATH PE3YABTATHI U AE€AATh BEIBOABI U 3aKAIOUEHHUS I10 PEe3yAbTATaM;

7. IIPOTHO3UPOBATh CBOMCTBA HEU3y4YEHHBIX BEIECTB I10 aHAAOTHH CO CBOMCTBaMH H3y4YEHHBIX HA OCHOBE 3HAHUMA
XUMHUYECKHUX 3aKOHOMEPHOCTEH;

8. OIIPENEASITh MCTOYHHKH XUMHYECKOM HWH(poOpMayuy, I[I0Ay4YaTh €€, IIPOBOAUTH aHaAW3, H3roTaBAUBATH
MH(OPMAaITHOHHBIH IPOAYKT U IIPENCTABASITE €T0;

9. YMEThb IIOAB30BATLCH 00s3aTEABHBIMH CIPABOYHBIMH MaTepuasaMu: [leproandyecKod CHCTEMOM XUMHUYECKHX
anemeHToB [I. V. MeHpmeaeeBa, TabauIle pPacTBOPUMOCTH, SAEKTPOXUMHYECKHM pPSIA0M HAIIPSKEHUH METaAA0B, PSaooM
9AEKTPOOTPHUIIATEABHOCTH — [OA XapaKTEPHUCTHKH CTPOEHHH, COCTaBa U CBONCTB aTOMOB XHMHYECKHX 3AeMeHTOB [—IV
IIepHOA0B 1 06pa30BaHHBIX UMH ITPOCTBIX U CAOKHBIX BEIIIECTB;

10. ycraHOBA€HHE 3aBHCHUMOCTH CBOMCTB U IIPHMEHEHHd BaKHEHIINX OpPraHUYeCKHUX COEAHMHEHHH OT uX
XUMHUYECKOTO CTPOEHHUS, B TOM YHCA€ B 0OYCAOBAEHHBIX XapaKTe€POM ATOTO CTPOEHUS (IPEIeABHBIM HAM HENPEIEABHBIM) U
HaAn4dreM (PYHKIITMOHAABHBIX TPYIIIL;

11. MOOEANPOBAHHUE MOAEKYA HEOPIraHHUYECKHUX U OPTaHUYIECKHX BECIIECTB;



12. noHHUMaHHe XUMHYECKOH KapTUHBI MUpa KaK HEOTHEMAEMOHN YacTH IIEAOCTHOH Hay4HOM KapTUHBI MUpa.

II. B 11eHHOCTHO-OpUEHTAIINOHHON chepe — popMHUpoBaHHE COOCTBEHHON MO3UITUU IIPU OLIEHKE ITOCAEICTBUH AT
OKpYzKalollled cpeabl AesITeABHOCTH YeAOBEKa, CBSI3aHHOM C IIPOU3BOACTBOM U IIepepaboTKON XMMHYECKUX IIPOAYKTOB;

[II. B TpymoBo#l cdepe — IIPOBEAEHHE XMMHUYECKOT'O SKCIIEpUMEHTAa; pPa3BHUTHE HAaBBIKOB y4eOHOM, ITPOEKTHO-
HCCAEI0OBATEABCKON M TBOPYECKOH NESITEeABHOCTHU IIPU BBITIOAHEHUH MHAUBUAYAABHOIO IIPOEKTa 10 XUMUU;

IV. B cdepe 3mopoBoro obOpasa KU3HHU — COOAIO/IeHHE TIIpaBHA 0e30IIacHOro oOpallleHHsl C BeIeCTBaMH,
MaTepuasaMy; OKa3aHHE MEePBOM IIOMOIIM ITPU OTPABAEHHLAX, OKOraxX U TpaBMaX, IIOAYYEHHBIX B pPe3yAbTaTe HapyIIeHUS

IIpaBHA TEXHUKU 0€30IIaCHOCTHU IIPU padoTe C BEIIleCTBaAMU U Aa00paTOPHBIM 000pyIOBaHUEM.

COOEPXKAHHE ITPOT'PAMMBI YHEBHOI'O KYPCA

Teopust cmpoeHust opzaHuuecKux coeduHeHuui A. M. Bymnepoea. IIpeomem opz2aHU4YeCKOU XUuMuu.
OpzaHuueckue egeujecmsa: npupooHvle, UCKYcCcmeeHHble U cuHmemuueckue. OcobeHHocmu cocmaea U CMPOEeHUs
opeaHuueckux seujecms. Bumanusm u ezo kpax. Ilonssmue o6 yanegooopooax.

OCHOBHBIE IIOAOKEHHSI TE€OPHH XHMHYECKOro crpoeHusa ByraepoBa. BasentHocTb. CTpPyKTypHBIE (DOPMYABI —
IIOAHBIE U coKpaléHHble. [IpocThie (oAuHaApHBIE) U KpaTHBIE (IBOMHBIE U TPOMHBIE) CBA3U. M30Meph! U n3oMepud. BsaumHoe
BAUSHHE aTOMOB B MOAEKYAE.

Hdemoncmpayuu. Hekoroprle oOIIIMe XUMHUYECKHE CBOMCTBA OPraHUYECKHX BEIIECTB: HUX TOPEHHE, IIAaBAEHUE U
obyranBanue. Moneau (mrapocrepkHeBbIe U 00BEMHBIE) MOAEKYA OPTaHUYECKUX COeNUHEHUN pa3HbIX KaaccoB. OmpeneseHue
SA€MEHTHOI'0 COCTaBa OPTraHUYECKUX COEIUHEHUH.

AabopamopHule onbimul. VI3roTOBAEHUE MOIEAEN OPTaHUYECKUX COEMUHEHUH.

YI‘AeBO,ZIOPO.ZlBI H HX IIPHPOAHBIC HCTOYHHKH



IIpeneabHBbIe yraeBomopoabl. AakaHbl. OnpeneseHue. ['OMOAOTHMYECKHM pA aAKaHOB U ero oblias ¢opMyaa.
CTpyKTypHas u3oMepus yraepongHou nenu. Pagukassl. HoMeHKAaTypa anKaHOB. XHMUYECKHE CBONMCTBa aAKaHOB: FOPEHUE,
PEeaKIily 3aMelleHUd (FTaAOT€HUPOBAHHUE), PEAKIINA PA3A0KEHUI MeTaHa, peakiis JeTHAPUPOBaHUL 3TaHa.

HenpeneabHble yraeBomoponbl. AAKeHbI. JOTuAeH. ['omoaormuyeckuil pan askeHoB. HomeHkaatypa. CTpykTypHas
n3zomepud. [IpoMbIlliA€eHHOE ITOAYYEHHE aAKEHOB: KPEKHHI U AeTHAPUPOBaHHE asKaHOB. Peakiiug pgervzaparainyi 3TaHOAA,
KakK AaboOpaTOpHBIM CrIocob TIIOAyYEeHHUS JTHAEHA. Peakiniuu mnpucoenuHeHUd: THApaTalllsd, THAPOTasOr€eHUpPOBaHUE,
raAOreHUpoOBaHUeE, MHnoauMepuzanuu. IlpaBuao MapkoBHHUKOBa. OkucaeHHe aAKeHOB. KadecTBeHHBIE peakIiuu Ha
HEeIIpeAEeAbHbIE YTAEBOLOPOIBI.

Aaxkanuensl. Kayyyku. Homenkaatypa. ConpsskéHnHnle queHbl. ByraaueHn-1,3, nzonpeH. Peakmusa AebeneBa. Peakyn
IIPUCOEOUHEHUS aaKagueHoB. KaydyKu: HaTypaAbHBIM, CHHTETHYECKHe (0yTaaueHOBBIH, H30IIPEHOBBIN). Byakanusaimg
Kaydyka. Pe3nHa. O00HUT.

AAkuHBI. O0Ilas XapaKTEPUCTHKA TOMOAOTHYECKOTO pdama. Criocobbl oO0pa3oBaHus HA3BaHUM aAKUHOB. XUMHYECKHUE
CBOMCTBA alleTHA€HA: TOPEHUE, peaKInU ITPHUCOEANHEHHNS: THAPOraAOreHUPOBaHNe, TAAOTEHUPOBaHUE, TuApaTanud (peakiimg
KydepoBa), — ero nmoayudeHue U IpUMeHeHNEe. BUHHAXAOPHUI U €0 IIOANMEpPHU3alusd B IOAUXAOPBUHHUA.

Apensnr. beH30A, Kak IIpenCTaBUTEAb apPOMATHYECKHX YTrAeBOmopoAoB. CTpPoOEeHHE €ro MOAEKyAbI U CBOMCTBA
du3nyeckre U XUMHUYECKHE CBOMCTBA: TOPEHUHE, peakIIMU 3aMelleHHUs — TaAOT€HHpOoBaHUE, HUTpoBaHHUe. [loaydeHue u
npuMeHeHue 6eH30Aa.

IIpupoaubli H mnomyTHBIH raspl. CocTaB NPUPOAHOTO rasa. Ero HaxoxXaeHHe B IIpUpoje. lIpeumylecTBa
IIPUPOMHOTO Ta3a KaK TOIAMBA. XHMHUYeECKas IiepepaboTKa IIPHUPOMHOTO rasa: KOHBepcus, Imupoan3. CHHTE3-ra3 M €ero
IIpUMEHEHUE.

[TommyTHBIE Ta3bl, UX cocTaB. [lepepaboTKa MOONyTHOTO Traza Ha (pPaKIUH: CyXOid ras, IIpoIlaH-OyTaHoBas CMeECh,

ra30BbIN OEH3UH.



HedTr H cnocobbr €€ mepepaborru. CocraB HepTH U €€ MepepaboTKa: MEPErOHKA, KPEKHHT, PHU(OPMUHT.
HedrenpoaykTs! 1 ux nosydenue. [louarre o6 OKTaHOBOM dHcAe. XUMHUYECKUeE CIIOCOOBI IIOBBINIEHNS KadecTBa OeH3UHA.

KaMeHHBIH yroAb H ero nepepaborka. KokcoBanre KaMEHHOTO yIAs M €ro MPOAYKTHI: KOKCOBBIM ra3, aMMHadYHas
BO/la, KaMEHHOYTOABHAs CMoOAa, KOKC. [asudukaiys KaMeHHOro yrad. JemoHcmpauuu. [opeHue TIIpeneAbHBIX U
HEIIPEAEABHBIX YTA€BOAOPOMAOB: METaHAa, 3TaHa, alleTuaeHa. KadecTBEHHBIE peaKIMM Ha HENpPeAeAbHbIE YTA€BOAOPOIBI:
obecriBeYMBaHUE 3THUACHOM U alleTHA€HOM PacCTBOPOB II€EpMaHraHaTa KaAus U OpoMHOM Boabl. OTHOIIEHHE GeH30Aa K 3TUM
OKHCAUTEeAdIM. [lermaparainyd 3TaHosa. ['mapoan3 kKapbupa kaabind. Koasekimu «Hedts u HedprenponykrTel», «KaMeHHBIN
YTOAB U IIPOAYKTHI €ro nepepaboTkmy, «Kayuyku». Kapra 1moae3HbIx UCKorlaeMbix Pd.

AabopamopHule onbimbsl. O6HapyKeHUE MTPOAYKTOB TOPEHHs CBeYHr. MccaemoBaHue CBOMCTB KaydyKOB.

Kucaopoza- H a3oTcoaepxkalllHe OpraHHYEeCKHE COeAHHEHHS

OaHoaTomMHBIe cCIHPTHI. OnipeneacHre. PyHKIIMOHaAbPHAI T'HAPOKCHUABHAA T'pyIIia. ['OMOAOTHYECKUN pal IPEAEeABHBIX
OTHOATOMHBIX CIHUPTOB. M3omepus moaoxkeHUs (PYHKIIMOHAABHOM rpynnbl. BomoponHass cBa3b. XUMHUUYECKHE CBOHCTBa
CIIUPTOB. AAberuaHas rpymma. Peaknua arepuduKanum, cAoKHbIe 3pupsbl. [IpumeHeHue criupToB. [lelicTBHE METHAOBOIO U
3THAOBOIO CIIMPTOB HA OPTaHU3M YEAOBEKA.

MHoOroaToMHBI€ CHHPTBI. OTHACHTAUKOAb, KaK MIPEACTABHUTEAb ABYXaTOMHBIX M TAHIIEPHUH, KaK IIPEACTABUTEAD
TpE€XaTOMHBIX CIIUPTOB. KadecTBeHHad peaknud Ha MHOIOATOMHBIE CIHPTBI, UX CBOMCTBA, IIOAY4YE€HHE W IIPHMEHEHUE.
[TousaTue o6 aHTUDPU3AX.

PeHoa. CTpoeHUe, MIOAYYEHUE, CBOMCTBa U IIpUMeHeHHe d¢eHoaa. KauyecTBeHHbIEe peakiiuu Ha d¢eHoa. B3aumHoe
BAUSIHHE aTOMOB B MOAEKYA€E (peHoAa.

Aapzmeruabl H KeTOHBbI. DopMaabmerua MU alleTaAbAeTH], KaK IIPEACTABUTEAHM AABIETHUI0OB, COCTaB HUX MOAEKYA.

CDYHKLU/IOHaABHaH Kap6OHI/IA]':>Ha$I TpyIIIia. KauecrBenHbie pP€akKiiuu Ha aAbIECruibl. CBOﬁCTBa, IIOAYy9€HHUE U IIPHUMEHCHUEC



dopMaaberuia M allerasbaerusa. Peakiiuu ITOAMKOHAEHCAIIUM [as (popMaabaeruga. [loHATHe o KeTOHaxX Ha MIpUMepe
alleToHa.

KapGoHOBEIE KHCAOTBI. ['OMOAOTMYECKMM P IHIPEIEABHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCAOT. JKHpHBIE
KapOOHOBBIE KHCAOTBI. XUMHUYECKHE CBOMCTBA KapOOHOBBIX KUCAOT. [loAydeHHe U IIpUMEHEeHHEe MYpPaBBUHOM U YKCYCHOM
KHCAOT.

Caoxuble 3¢HupBI. upsbl. Peakiiga srepucdpuranuu. CaoxkHbIe 3UpPBI. 2KUPBI, UX COCTaB U TUAPOANU3 (KMCAOTHBIN U
mieAo4yHoM). Meiaa. 'mapupoBaHue :KUPOB.

YraeBoabl. YraeBoabl. MoHocaxapuabl. ['AlokKo3a Kak aapaerumocriupT. CopOuT. MOAOYHOKHCAOE U CIIHPTOBOE
opoxkenue. PorocuHTes. [Aucaxapunbl. Caxaposa. [Toancaxapuabl: KpaxMaa, IIEAAIOA03A.

Amunbl. AMuHOrpynmna. AMHUHBI IpeaeAbHble W apoMaTtudeckre. AHUAWH. [loaygsenme ammHOB. Peaknua 3uHHHA.
XuUMH4YEeCKHE CBONMCTBA U IPUMEHEHHNE aMHUHOB.

AMHHOKHCAOTBI. AMUHOKHUCAOTBI, COCTAaB HMX MOAEKYA H CBOMCTBa, KaK aM(OTEPHBIX OPraHUYECKHX COE€IUHEHUMH.
I'avnyH, Kak IpeacTaBUTEAb aMHUHOKHCAOT. [loAydyeHHe NMOAMIIETHOB peaklLHel MOANKOHAeHcaluu. [loraTrue o nmenTuaHou
CBHA3H.

BeakHn. CTpoeHHE MOAEKYA OEAKOB: IIEpBHYHAS, BTOPHUYHAS U TPETHYHAS CTPYKTYpbl. KauecTBeHHBIE peakIMH Ha
0eAKH, UX THAPOAU3, AeHaTypalusa U Onororndeckue PyHKITUH.

Hdemoncmpauuu. ITornydeHre aabAerug0B OKHCACHHEM CHUPTOB. KadecTBeHHaa peakliud Ha MHOTOATOMHBIE CIIHUPTHI.
3aBHUCHMOCTh PACTBOPHUMOCTH (peHOAa B BOZE OT TeMIepaTyphbl. B3auMmoneiicTBrue ¢ OpOMHOE Bogod u xaopuaoM xkeaesa(Ill),
KaK Ka4deCTBEHHbIE peaKIUU Ha (peHoA. Peakniuu cepeOpssHOTO 3epKasa M CO CBEXKEIIOAYYEeHHBIM IruapokcunoMm Mmenu(ll) mpu
HarpeBaHUHU, KaK Ka4eCTBEHHBIE peaKIINM Ha aabaeruabl. O0pasiibl MypaBbHHOM, YKCYCHOM, TAABMUTHHOBOM U CTeapUHOBOH
KHCAOT U HUX PACTBOPHMOCTB B BOAE. AABAETHAHBIE CBOMCTBA M CBOMCTBA MHOTIOATOMHBIX CIIMPTOB TAIOKO3bI B PEAKIIUU C

runporcuaoMm menu(ll). Unentuduranms kpaxmasa. KauecTBeHHbIE peaKIlMU Ha OEAKH.



AabopamopHule onbimbl. CpaBHEHUE CKOPOCTU HCIIAPEHUS BOABI M 3TAHOAA. PACTBOPUMOCTH TAMIIEPHUHA B BOJE.
XuMHU4YecKre CBOMCTBa YKCYCHOHM KHCAOTBHI. OmnpeneseHue HENPENEABHOCTH pPacTUTEABHOro Macaa. HWaeHTuduramnus
KpaxMasa B HEKOTOPBIX IIPOAYKTaX IHUTaHHA. M3roroBacHHE KpaxXMaAbHOIO KaeMcrepa. M3roroBaeHue MomeAeli MOAEKYA
aMHHOB. M3roToBA€HHE MOAEAN MOAEKYABI TAUIIMHA.

ITpaxmuueckasn paboma. Vnentudukaiius OpraHUIECKHUX COEIUHEHUH.

OpraHH4YeCKassi XHMHS H OOIIeCTBO

BuoTexHoaorus. [lepuonr! e€ pa3zButus. Tpu HAITpaBACHUS OMOTEXHOAOTHH: NeHHAad (MAM F'eHeTUdYecKasl) MH3KEeHEPHUS;
KAETOYHAasI WHIKEHEePHsl; OmoAoTHYecKas MHiKeHepHs. ['eHeTudecky MoaucuimmipoBanuble opranu3mel (TMO) u TpaHcreHHad
npoaykimg. KnonnpoBanue. iMMoOuAM30BaHHBIE (DEPMEHTHI M UX IPUMEHEHUE.

IIoaumepsnl. Kaaccudukaius noauMepoB. HCKycCTBEHHBIE IIOAMMEPBI: IIEAAYAOW[, alleTaTHBINM MIIEAK, BHCKO3a,
1eArodaH.

CHHTeTHYECKHe mNoAHMepbI. [loanMmepu3amus U IIOAMKOHEHCAIlHs, KaK CIIOCOObI IIOAYYEHUSI IIOAMMEPOB.
Cunrerndyeckrue Kaydyku. [loauctupos, TedAOH M IIOAMBHHHAXAOPHUI, KaK IMpeAcTaBHUTeAH IaacTmacc. CHHTeTHYeCKHe
BOAOKHA: KaIIpOH, HAWMAOH, K€EBAAD, AABCaH.

Hdemoncmpauuu. KorreKIIHM Kay4dyKOB, IIAQCTMAacCC, CHHTETHYECKHUX BOAOKOH H M3IAE€AHUH M3 HUX. PepMeHTATHBHOE
pPa3A0KEeHHeE IIEPOKCHIa BOAOPOAA C IIOMOIIBIO KaTaaas3bl CBEXKEHATEPTHIX MOPKOBU UAU KapTodeAs.

Aabopamopnule onbimul. O3HAKOMAEHUE C KOAAEKIIUSIMHU KaydyKOB, [IAACTMACC ¥ BOAOKOH.

IIpaxmuueckas paboma. PaciozHaBaHHte IIAACTMACC U BOAOKOH.

CpeﬂCTBa HArAdaJHOCTH U KOHTPOALA:

No TeMma Koa-Bo AP P O6o061IEHE KP 3auger

JacoB

Tema 1. | IIpenmeT opraHuydeckod xumMuu. Teopus cTpoeHus 24 - - - - -




opraHu4eckux coenuHeHuit A. M. Bytaeposa

Tema 2. | YraeBogopoabl U UX IIPUPOAHBIE HCTOYHHUKHU 124

Tema 3 | Kucaopon- um asoTcoAepsKalllie OpTraHUYeCcKHe 14 g
COEeIHEHUS

Tema 4 | cKycCcTBEHHBIE U CUHTETHYECKUE IIOANMEPHI 5S4
PezepB lu
Uroro: 34




IIpeameT: Xumus

Kaacc: 10

(1 u B Hemearo, Bcero 34 4, U3 HUX 1 4 pe3epBHOE BpeMs)

YMK: Xumusi. 10 Kaacc: yueb. gasg oO1ieo0paszoBaTeAbHBIX opraHu3alui: 6a3oBbiii ypoBeHb /| O.C.l'abpueadH. — 2-e

usn., crepeorurl. — M.: [IpocBenienue, 2020.

Hdar Ne Tema ypoka THn ypoka OCHOBHBIE BHABI demMmoHCcTpaILHHu AaGopaTopusbI /3
a OcHOBHOE€ cozepxKaHHEe AeATEeAbHOCTH € ONBITHI
Tema 1. IpeameT opraHu4decKoil XHuMHH. TeopHsI CTPOEHHS OpPraHHYECKHX coeanHeHHH A. M. BytaepoBa (2 4)
1 | Ilpeogmet OpraHu4ecKHe BELIECTBA: XapakTepHu3oBaTk 0COOEHHOCTH [IaaBAeHHE, OOyTAMBaHHE U - 81
opraHHU4ecKoll | IpHUpoAHbIE, UICKYCCTBEHHBIE U cocTaBa U CTPOEHUS ropeHUue OpTraHuYeCKUX
XUMHUHU cuaTeTHYecKue. OCOOEHHOCTHU OpraHUYeCKHX BEIECTB. BellecTB. Mozean MOAEKYA
cocraBa U cTpoeHus opranndeckux | KaaccudunupoBaThk UX HA OCHOBE | OpPraHUYEeCKHX COeqUHEHUH
BellecTB. BuTaansm U ero Kkpax. IIPOHUCXOXKIECHUS U ITepepaboTKU. | pasHBIX KAACCOB
ITonaTue 06 yraeBomopoaax. AprymeHTHpPOBaTh (mapocTepxHEBBIE U
HECOCTOATEABHOCTh BUTaAN3MA. o0Bp€MHEBIE). OTipeneseHyE
OHpeJleAS{TB OTAUYHUTEABHBIC OAEMEHTHOI'O COCTaBa
0COOEHHOCTH YIA€BOZIOPOIOB. OpraHUYeCKUX COEIVHEHUH.
[Toptpeter A. M. ByTaepoBa,
1. 9. Bepueauyca, ®. Béaepa
2 | OCHOBHEIE OCHOBHBIE ITOAOXKEHUS TEOPUU dopMyarpoBaTh OCHOBHBIE IToptpeter A. M. ByTaepoBa, N3rotoBaeHue | § 2
IIOAOKE€HUH XUMHYECKOTro cTpoeHud A. M. TIOAOZKEHHUS TEOPHUHN XUMHUdeckoro | O. ®dpaukaanna, @. A. MoaeAeH
TEOpUuHu BytaepoBa. BaaeHTHOCTS. CTPOEHHUA Kexkyae. OpraHu4YeCKHuX
XUMHUYECKOTO CTpykTypHBIE (popMyAabl — moaHBIe | A. M. ByTaeposa. COenVHEHUN
cTpoeHHd A. U cokpamgHHbIe. ITpocTeie Pasanyats noHaTua
M. ByTaepoBa (ommHAapHBIE) 1 KpaTHbIEe (OIBOWHBIE | «BAAEHTHOCTBL» U «CTEIIEHb
U TpoHHbBIe) cBA3HU. V30MepHhI U OKHCAEHHUSI.
nsoMepud. BzanmMHoe BausHUE CocTaBASITb MOAEKYASIPHBIE U
aTOMOB B MOAEKYAE. CTPYKTYPHBIE (DOPMYABI.
KaaccudunmpoBaTb KOBaA€HTHBIE
CBSI3U 110 KPaTHOCTH.
OOBICHATE SIBACHHE M30MEPUU U
B3aMMHOE BAUSIHHE aTOMOB B
MOAEKYAE
Tema 2. YraeBoAOpOAEI H HX IPHPOAHEIE HCTOYHHKH (12 4.)
3 | IIpuponusiii u | CocraB npupomHoro raza. Ero XapakTepu3oBaTh COCTaB U KapTa moae3Hbix - §3
HOITy THBIM HaxOoXIeHUe B IIPHUPOJE. OCHOBHbIE HalIpaBACHUS HCKOIlaeMbIX PP
rasbl [IpeunMy1riecTBa IIPUPOLHOTO rasa nepepaboTKH U HCIIOAB30BAHU
Kak TonauBa. XUMH4ecKas PUPOIHOTO rasa.




nepepaboTKa IPUPOLHOTO rasa:
KOHBepcHUd, nupoans3. CHHTe3-ra3 u
€To IIpUMEHEHHE.

[NomyTHBIE Ta3bI, UX COCTAB.
[lepepaboTKa MOIyTHOTO rasa Ha
dpakimu: cyxoii ras, IporaH-
OyTaHoBasl CMeCh, ra30BbIH O€H3HMH.

CpaBHUBATb HaxOXKIeHUE B
IIPUPOE U COCTaB IIPUPOLHOTO U
[IOITyTHBIX Ia30B.
XapakTepH30BaThk COCTaB U
OCHOBHBIE HaIllpaBACHUS
nepepaboTKH U UCIIOAB30BaHUSI
[IOITyTHOI'O rasa

AAKaHBI. l'omonormyeckut psag arskKaHOB U OnpeneAsaTs IPUHAOAEKHOCTD FopeHune ankaHOB U3 O6napyxenue | § 3
Oobmiasa ero obmag opmysa. CTpyKTypHas | coeUHEHUH K aanKaHaM Ha pe3epByapa razoBoi IIPOOYKTOB
XapaKTEepPUCTU | U30MeEPUS YTAEPOLHOM IIEIIH. OCHOBE aHaAHM3a CocTaBa HUX 3axkurasku. OTHOIIIeHHUe TOpEHUS CBEYU
Ka Panukaael. HomeHKRAGTYDA MOAEKYA. aAKaHOB K OpoMHO# Bose
AakaHBI. aAKaHOB. XUMHUUYECKUE CBOMCTBa aBaTh Ha3BaHUS aAKaHaM IIO pacTBopy mepMaHraHaTa 8§83
XuMmudeckue aAKaHOB: FOpeHUe, peaKkIluu MeXIyHapoaHON HOMEHKAATYpE. KaAUs.
CBOMCTBa 3aMelleHUs (FraAOTeHUPOBaHUE), XapakTepH30BaTh COCTaB U
peaxkiiya pa3aoKeHUd METaHa, CBOMCTBa BasKHEHUIITHUX
peaxkiiya AeruaApupoBaHUs ITaHa. IpeacTaBUTEAEH aAKaHOB.
HabaAromaTs XMMHUYECKUHA
SKCIIEPUMEHT C (PUKCUPOBATH €TI0
pe3yabTathl. Pazanyath HOHATHI
«TOMOAOT» 1 «H30MeEpP?»
AAKeHBI. OrtuaeH. l'omonormueckut pan OnpeneAsaTs IPUHAIAEKHOCTD FopeHue aTHAEHA. - 8§84
OTtuaeH ankeHOB. HomeHKkAaTypa. COENVHEHHUH K aAKeHaM Ha KauyecTBeHHBIE peakiiiy Ha
AAKEHBI. CTpyKTypHaa H30MepHUd. OCHOBE aHaAH3a cocTaBa HUX OBOMWHYIO CBS3b: 8§84
XUMHYeCKHe ITpOMBIIIIAEHHOE TIOAYYEHME MOAEKYA. obecriBeYBaHNE 3THACHOM
CBOHCTBa AAKEHOB: KPEKHHT U JaBaTh Ha3BaHUSA asKeHaM II0 pacTBOPOB IIepMaHraHaTa
JEeTUIPUPOBaHHUE aAKaHOB. MeXKAyHapoaHOH HOMEHKAATYPE. Kaausa ¥ 6pOMHOM BOIBI.
Peaknua geruapatainiyy 3TaHOAAQ, XapaKTepH30BaTh COCTaB U
Kak AabopaTopHBIH criocob CBOMCTBaA BazKHEHUIIIHX
HOAyYEeHUS 3THACHA. Peaxkiuu IIpeACTaBUTEAEH aAKEHOB.
IIPUCOEOAUHEHUS: THApAaTAIlNA, HabaAomaTs XMMHUYECKUHA
THAPOTaAOTEHUPOBaHUE, SKCIEPUMEHT ¢ (PUKCHPOBATH €I0
rasOreHUpOBaHUeE, pe3yAbTaTBI
noauMepuzanuu. [Ipasuao PazanyaTh IOHSTHUS «TOMOAOI» U
MapkoBHUKOBa. OKHUCAEHUE «M30MeP» A aAKEHOB
ankeHOB. KauyecTBeHHbIE peaKIlinN
Ha HEIIPeNeAbHbIE YTAEBOAOPOIBI.
AaxkanyveHbl. Homenkaatypa. ConpszkEéHHBIE Koaaekiua «Kayaykm». HccaemoBanue | §5
Kayuyku nueHbl. Byranuen-1,3, n3omnpeH. CBOMCTB

Peakiua AeGeneBa. Peakiiuu

KayiyKoB




IIPUCOEINHEHUS aAKa{UueHOB.
Kayayku: HaTypaAbHBIH,
cuHTeTH4ecKUe (6yTaareHOBBIH,
HU30IIPEeHOBLIH). Byakanuzamnua
Kaydyka. Pesuna. O60HUT.

9 | AAKUHBI. Ob11ag XxapakTepHUCTHKA OnpeneAaTs IPUHAIAEKHOCTD IToay4yeHue arieTuscHaA 8§86
AnetrneH rOMOAOTHYECKOTO psizia. Criocobnl CoenIMHEHUN K aAKHMHaM Ha peakiyeil ruapoAn3a
o6paszoBaHUd Ha3BaHUH aAKHHOB. OCHOBE aHaAHM3a cocTaBa UX Kapbuna kaavlug. 'opeHre
XUMHUYeCKHEe CBOMCTBA alleTHACHA: | MOAEKYA. anetuseHa. KauecTBeHHbIE
ropeHre, peaKIliu [aBaTh Ha3BaHUS aAKHHAM I10 PeaKkIiy Ha TPOHUHYIO CBA3b:
PUCOEeqUHEHUS: MeXKAyHapoaHOH HOMEHKAATYPE. obeclBeYnBaHHue alleTHACHOM
TUAPOTaAOTEHUPOBAHUE, XapakTepHu3oBaThk COCTaB, PacTBOPOB IlepMaHraHaTa
raAOreHHUPOBaHUE, THApaTALUI CBOMCTBA U IPUMEHEHHE KaAvusgd U OPOMHOM BOJBI.
(peakina Kyueposa), — ero aleTHAeHa. YcTaHaBAUBATD
HOAyYEeHHE U IIPUMEHEHUE. IPUYHHHO-CACICTBEHHYIO CBA3b
Bunanaxaopun 1 ero MEXKy COCTaBOM, CTPOEHHUEM
ImoaAuMepu3ald B IIOAUXAOPBHUHUA. MOAEKYA, CBOMCTBaMH U
IpUMeHEHHEM alleTHACHA.
HabaromaTes XUMHUYECKUHA
SKCIIEPUMEHT C (PUKCUPOBATH €TI0
pe3yAbTaTBI
PazangaTh HOHATHUS «TOMOAOI» U
«H30MEP» AT aAKHMHOB
10 | Apomatuuecku | BeH3oa, Kak npencTraBUTEAD XapakTepu3oBaTh COCTaB, HccaegoBaHre CBONCTB 87
e apoMaTHYeCKHUX yTA€BOJOPOIOB. CBOHCTBA U IIpUMeHeHHe OeH3oaa. | 6eH30Aa C IIOMOIIBIO
yraeBozopoasl, | CTpoeHHE €0 MOAEKYABI U YcranaBauBaTh IPUYUHHO- OBITOBOIO PACTBOPUTEAS
HUAU ApEHBI. CBoHcTBa (PHU3HIECKUE U CAEICTBEHHYIO CBA3b MEXKIY «CoABBEHT»
Benzoa XHUMHUYECKHe CBOHCTBA: ropeHue, COCTaBOM, CTPOEHHEM MOAEKYA,
PEaKINHU 3aMEeIleHUI — CBOMCTBaMU U IPHMEHEHUEM
rasoreHupoBaHUue, HUTPOBaHUE. 6eH3oAa.
[ToayueHnue u nmpuMeHeHHe 6eH30Aa. | HabAtogaTs xuMude cKui
SKCIIEPUMEHT C (PUKCHUPOBATH €TI0
Pe3yAbTaTBI
11 | Hedotp 1 CocraB He(pTH U €€ mepepaboTKa: XapakTepu3oBaTh COCTaB U Koasek1iusa «<Hedts u 8§88
CIOCOOEI eé IeperoHKa, KPEKHUHT, PUPOPMHUHT. | OCHOBHBIE HallpaBACHUS He(TENPOAYKTEI?,
nepepaboTKu HedrenpoayKTel 1 X OAYYEHUE. nepepaboTKH HE(PTH. BUAeO0(ParMeHThI U cAalIbI

IToHaTre 06 OKTAHOBOM YHCAE.
XUMHUYECKHE CIIOCOOBI IIOBBIIIIEHUS
KadecTBa OEH3HHA.

Pazamuate HedrTHBIE DpaKIUU U
OIHUCBHIBATEH 06AACTH UX
OpUMEHEeHUsI.

«leperonka HedpTu». Kapra
IIOAE€3HBIX HCKOIIaeMbIX PP




Oco3HaBaTh HEOOXOIHUMOCTE
XUMHUYIECKHUX CIIOCODOB
IOBBIIIIEHNS KQYecTBa DEH3MHA

12 | KameHHBINl KokcoBaHme KaMEHHOTO yTAd U €10 | XapaKTepHu30BaTh OCHOBHBIE Koaaekina «KaMeHHBIN yroab | - 88
YTOAB B €T0 IIPOAYKTHI: KOKCOBBIY ras, IPOAYKTEI KOKCOXUMHUYECKOTO U IPOAYKTEI €TI0
nepepaboTka aMMHuadHad BOAa, npousBoacTBa. ONHCEIBATH nepepaboTKM».
KaMEHHOYTOABbHAasd CMOAA, KOKC. 00AaCTH IPUMEHEHUS BuneodgparmeHThBI U caatigbl
lazudukanysga KaMeHHOTO YTAS. KOKCOBOT'0 Ta3a, aMMHavYHOMU «Kokcoxummudgeckoe
BOJbI, KAMEHHOYTOABHOH CMOABI, IIPOU3BOICTBO»
KOKca.
Oco3HaBaThb HEOOXOIHUMOCTE
rasuUKaIiy KaMeHHOTO YTAd,
KaK aAbTePHATUBBI IIPUPOIHOMY
rasy.
13 | IloBropenue u | TecTupoBaHHe, pPEIIEHNE 3a1a4 U BBINIOAHATE TECTEI, pellaTh - - § 3-8
06001IeHIEe yIpaskKHEeHUH 110 TeMe 3a1a4Yy U YIPAKHEHUH I10 TEME.
[IpoBOOUTE OLIEHKY COOCTBEHHBIX
JIOCTI/I}KGHI/Iﬁ B YCBO€HHHU TEMBI.
KoppekTupoBaTh CBOU 3HAHUSI B
COOTBETCTBUHU C INAAHHUPYEMbBIM
pe3yAbTaTOM
14 | KouTpoabHada TecTupoBaHuUe, pellleHNe 3a0a4 U BBITTIOAHSTE TECTEI, pelaTh - - § 3-8
pabora Ne 1 YIIPasKHEHUH 110 TeEME 3312494 U yIIPasKHEHHd I10 TEME.
«Teopua
CTPOEHHUA
OpPTaHUYECKHUX
coenHeHUH
A.M.
ByTtaeposa.
YraeBogopoapl»
Tema 3. Kucaopoz- H a30TCOAepKallHe OPraHHYECKHE COeIHHEHHA (14 1)
15 | Ogroaromubple | PyHKIIMOHAABHAS THAPOKCHUABHAS HaspIiBaTh CIIUPTEI 110 OxkucaeHUE CIIIpTa B CpaBHeHUE §9
CIIUPTHI. rpynmna. l'omoaorudeckuii psan MeXKAyHapoaHOH HOMEHKAATYPE. aABIETH/I. CKOPOCTH
OO0wrasa peaeAbHbIX OJHOATOMHBIX XapaKTepH30BaTh CTPOEHUE, UcnapeHHUd
XapaKTepUCTH | CIUPTOB. M3oMepusa moaokeHUd CBOHICTBA, CIIOCOOBI IIOAYICHUST U BOIBI U
Ka PYHKIIHNOHAABHOH I'PYIIIIHI. 06AacTH IpUMeHEeHHUs 3TaHOoAA.
16 | Oguoaromurle | BomopomHaa cBa3b. XUMHUUECKHE IIpeneAbHBIX OMHOATOMHBIX §9
CIIHPTHI. CBOHCTBa CIIUPTOB. AAbeTUAHAS CIIHPTOB.
XuMHdIecKue rpynmna. Peakiiysa stepudukaiiiy, YcranaBauBaTh IPUINHHO-




CBOMCTBA cAoXKHBIE 3(pUpEI. [IpuMeHeHMe CAEZICTBEHHYIO CBA3b MEKIY
coupToB. [le#icTBHE METHAOBOTO U COCTaBOM, CTPOEHUEM MOAEKYA,
3TUAOBOTO CIIMPTOB Ha OPTaHU3M CBOMCTBaAMH U IIPUMEHEHHUEM
JeAOBEKA. METAaHOAa U 3TAHOAA.
HabaromaTh, cCaMOCTOSITEABHO
IIPOBOAUTEH U ONIHCHIBATH
XUMHUYECKUH SKCIIEPUMEHT
17 | MHOTOATOMHBI | OTHUAEHTAMKOAD, KaK KaaccuduiupoBaTh CIIUPTEI 110 KadyecTBeHHas peakiug Ha PactBopumocT | § 9
€ CIIUPTHI IIPEICTABUTEAD IBYXaTOMHBIX U UX aQTOMHOCTH. MHOTOATOMHEIE CITUPTHI. b TAWIIEPUHA B
TAHIIEPUH, KaK [IPEACTABUTEAD XapakTepHu30BaTh CTPOEHIE, BOZIE
TPEXaTOMHBIX CIIUPTOB. CBOMCTBA, CITOCOOBI TIOAYIEHUS U
KauecTBeHHas peakiusg Ha 06AaCTH IPUMEHEHUS
MHOTOATOMHEIE CITUPTHI, UX MHOTOATOMHBIX CITUPTOB.
CBOMCTBA, IOAYUYEHHE U UpenTuduiinpoBaTsb
npuMeHeHnue. [Touarue oo MHOTOATOMHBIE CITUPTEI C
aHTU(ppH3ax. IIOMOILBI0 KAYECTBEHHOM
peaKIuu.
HabaromaTh, caMoOCTOSTEABHO
IIPOBOAUTE U OIIMCHIBATH
XUMHYECKUH 3KCIIEPUMEHT
18 | denoA CrpoeHue, HoAydeHUe, CBOMCTBA U | XapaKTepu30BaTh CTPOEHUE, 3aBUCUMOCTH - 8§10
OpuMeHeHHe PeHoAA. CBOMCTBA, CIIOCOOBI IOAYYEHHSI U | PACTBOPHUMOCTH (PeHOAA B
KagecTBeHHBIE peakuu Ha (PEHOA. | 00AACTH MpPUMEHEHHUd PeHOoAA. BOJZIE OT TEMIIEPaTyphl.
BzaumHoe BAMSHHE aTOMOB B UpenTndunupoBatsh (peHOoA C BzaumopeiicTBue peHOAA C
MoAeKyAe (peHoAa. IIOMOIIBIO KAYeCTBEHHBIX OPOMHOM BOMOH M XAOPHIOM
peaxmuii. xene3a(Ill), kak
CobarogaTh mpaBHAa 6€30MaCHOIO | KAYeCTBEHHBIE PEAKIIHU
obpareHud ¢ PEeHOAOM
19 | AApmeruabl 1 dopmManpaerua U alleTasbAeTHI, XapakTepusoBaTh CTPOEHUE, Peak1inu cepebpssHOTO - §11

KETOHBI

KaK IIPEeICTaBUTEAU aAbIeTH/I0B,
COCTaB UX MOAEKYA.
PYHKIIMOHAABHAA KapOoHUABHAS
rpynna. KauecTBeHHBIE peaKIIUU
Ha aaprerunabl. CBOUCTRA,
IIOAYYEHHE U IPUMEHEHNE
dopMmasbzeruaa U aneTasbaeruaa.
PeakIiyy IMMOAMKOHAEHCAITUU OAST
dopmassneruna. [louarue o
KETOHAaxX Ha ITpUMepe alleToHa.

CBOMCTBA, CIIOCOOBI MTOAYYEHUS U
06AaCTH IPUMEHEHUS
dopmaabaeruaa u
arleTasbIeruaa.
NpoerTHUIUPOBaTh aAbJAETHIBI C
IIOMOIIBI0 KAYeCTBEHHbBIX
peaxkLuii.

CobArogaTh IpaBUAa
9KOAOTHYECKH T'PAMOTHOTO U
6Ge30macHoOro obpaleHus ¢

3epKaasa U co
CBEKEIIOAYIEHHBIM
runporcuaom menu(ll) mpu
HarpeBaHWH, KaK
Ka4deCTBEeHHbIE pPeakIIUH Ha
aABIEeTUIbI




dopMaAbIeTHIOM.

20

KapGoHoBrIEe
KHCAOTBI

l'oMoaoruyeckuil pan IpeaeAbHbBIX
OJITHOOCHOBHBIX KapBOHOBBIX
KUCAOT. 2KUpHBIE KUCAOTHI.
XuMH4YeCKHUe CBOMCTBA
KapOOHOBBIX KUCAOT. [loAydyeHUE U
IIPUMEHEHNE MypPaBbUHOH U
YKCYCHOM KHCAOT.

XapakTepH3oBaThk CTPOEHUE,
CBOMCTBA, CIIOCODOBI IIOAYUIEHUS U
o0AacTy IpUMeHEeHUs
MypPaBBbUHOMN U YKCYCHOM KHCAOT.
Pazangarts o011iee, ocobeHHOE U
€IUHUYHOE B CTPOEHUHU U
CBOMCTBAxX OPraHUYeCKUX
(MypaBBHHOM U YKCYCHOM) U
HEOPraHUYeCKUX KUCAOT.
Habarogats, IpoBOOUTS,
OIHKCHIBATH U (PUKCUPOBATH
Pe3yABTaThI AEMOHCTPAIITHOHHOTO
U AabOpPaTOPHOrO XUMHUYIECKUX
9KCIIE PUMEHTOB.

CobarogaTs mpaBuAa
9KOAOTHYECKH I'PaMOTHOIO U
6e3omacHoro obpareHud ¢
KapOOHOBBIMU KHCAOTAMH

O6pa3sipl MypaBbHHOM,
YKCYCHOH, IIaABMHUTHHOBOMN U
CTEapPHUHOBOM KHUCAOT U HUX
PacTBOPUMOCTD B BOJE

XuMHu4ecKue
CBOMCTBa
YKCYCHOH
KUCAOTBI

§ 12
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CaoxKHBIE
acpupsl. 2KUpEI

Peak1iua atepucukanuu.
Caoxuble 3¢upsl. 2KUphI, UX
COCTaB U TUAPOAUN3 (KMCAOTHBIN U
meAodHoH). Mbina. 'napupoBanue
KHPOB.

OnuceiBaTh peakluu
sTepUPHUKAIINN KaK 00paTUMOM
OOMEHHBIH IPOIIECC MEKAY
KHCAOTaMH U CIIUPTAMH.
XapakTepH30BaTh CTPOEHUE,
CBOHCTBA, CIIOCOOBI IIOAYIECHUS U
006AaCTH IPUMEHEHHS KUPOB.
YcraHaBAUBaTB 3aBUCHMOCTD
MeXKAy PU3NIECKUMH
CBOHCTBaMH KHPOB, COCTABOM HX
MOAEKYA U IIPOHUCXOKIECHHUEM.

U IIPOM3BOCTBO TBEPABIX KUPOB
Ha OCHOBE PACTUTEABLHBIX MACEA.
HabAtogaTh, IpOBOOUTS,
ONUCHIBATDH U (PUKCUPOBATD
Pe3yABTATHI IEMOHCTPAIIHOHHOTO
U AabOPaTOPHOTO XUMHUIECKUX
SKCHEPHUMEHTOB

KoaAAeKITHS CAOKHBIX
acupoB. KoaseKkiiusa KUPOB.
OO0pas1bl TBEPOOro U
JKHUIKOTO MbIAA.

OmnpeneseHue
HETIIPeIeALHOCT
u
PaCTUTEABHOTO
Macaa

8§13

22

YraeBoapw!

¥YraeBoapl. MoHOCaxapuasl.
'ArOKO3a KaK aApAeTua0CHUpPT.

OnpeneAsaTs HPUHAIAEIKHOCTD
OPraHUYECKUX COEUHEHUH K

AALDeTHIHBIE CBOMiCcTBA U
CBOMCTBA MHOIOATOMHBIX

H3roroBaeHue
KPaXMaABHOTO

§ 14-
15




Copbur. MoAoYHOKHCAOE U
crimpToBoe OpoxkeHue. POTOCUHTES.
Hucaxapuapl. Caxaposa.
[Toancaxapuapl: Kpaxmaa,

yrA€BOIAM.
PazanyaTe MOHO-, IU- B
IIOAMCaxXapHuabl 110 UX
CIIOCOOHOCTH K THPOAH3Y.

CITUPTOB T'AIOKO3EI B
PEeaKIuax ¢ THAPOKCUIOM
menu(ll). UnerTudprranysg
KpaxMaaa.

KAercTepa.
UpenTudurarg
U Kpaxmaaa
Kak

LEAAFOAO3A. IIpuBOAUTE IPHMEDEI KOMIIOHEHTA
OpeACTaBUTEACH KaxKOOH I'DYIIIIbI HEKOTOPBIX
YTA€BOIOB. IIPOAYKTOB
HabatonatTh, IpOBOIUTS, IUTaHUA
OITMCBIBATh U (PUKCHPOBATH
pe3yAbTaThbl AEMOHCTPAIIMOHHOTO
U Aa60PaATOPHOTO XUMHYIECKHUX
3KCIIEPUMEHTOB
23 | AMUHBI AMuHorpymnmna. AMUHEI IpefeAbHble | OnpeaesdaTh IPHUHAIAEIKHOCTD INoptpet H. H. 3ununa. H3roroBaeHue | §16
U apoMaThdecKue. AHUAUH. OPraHUYECKOI0 COEANHEHUS K Koasekiiya aHUAMHOBBIX Mozeaeit
IToaygyenue amMmuHOB. Peakiiua aMHUHaM Ha OCHOBE aHaAH3a KpacuTeAeH. MOAEKYA
3uHrHA. XUMHYECKHE CBOMCTBA U COCTaBa Er0 MOAEKYA. aMMHOB
IpUMeHEeHNE aMHUHOB. XapakKTepH30BaTh CTPOEHUE,
CBOMCTBA, CIIOCOOBI IIOAYIECHUS U
obaacTu IIPUMEHEHUA aHUAUHA.
ApPrymMEHTHPOBaTb YYBCTBO
TOPAOCTH 3a OJOCTHKEHUSA
OTE€4YEeCTBEHHON OpraHu4eCKOMU
XHUMHUHU.
CobarogaTs mpaBHsa 6€30IaCHOTO
obpallleHus C aHUAWMHOM U
KpacuTeAIMH Ha €r0 OCHOBE
24 | AMHHOKHCAOT | AMHHOKHCAOTBI, COCTaB UX MOAEKYA | OnpeneasaTh NPHHAIAEKHOCTD - UsroroBaeHue | § 17
BbI. U CBOMCTBA, KaK aM(OTEePHBIX OPTaHUYECKOI0 COEANHEHUS K MOZEeAU
OPTaHUYECKHX COEIMHEHUH. aMHHOKHCAOTaM Ha OCHOBE MOAEKYABI
lannyH, Kak IpeacTaBUTEAb aHaAHM3a CoCTaBa UX MOAEKYA. TAUITHA
aMHUHOKHUCAOT. [loaydeHne XapakTepu3oBaTh CBOHUCTBA
HIOAUIIETHIOB peakiiueit aMHUHOKHUCAOT KakK aM(OTEePHBIX
HOoAMKOHAeHcaluu. [lonarue o coenuHEHUH.
HEeNTHIHON CBA3HU. PazanygaTe peakiiuu
IIOAMKOHEHCAIIUH 1 IIeNITHAHbIE
CBSI3U
25 | Beakn CrpoeHue MoAeKyA OEAKOB: XapakTepHu30BaTh COCTaB, KauecTBeHHBIE peakiiiy Ha - 8§17,
IIepBUYHAsI, BTOPUYHAL U CTpPOEHHE, CTPYKTYPY U CBOHCTBa | OEAKH. 18, 19

TPETHUYHAS CTPYKTYPBI.

OEAKOB.




KauecTBeHHbIE peaKIlMu Ha 6eAKH,
X THUAPOAUS, AeHATypallus 1
OHoAOTHYECKUE (PYHKIIUH.

UpnerTndunupoBath 6eAKH.
OmuceIBaTEL GMOAOTOYECKIE
cBoiicTBa 6€AKOB Ha OCHOBE
MeKIIPEeIMETHBIX CBA3eil XUMUH U
OMoAOTHH

26 | Ilpakruyeckada | MaeHTuduKanug opraHudecKux [IpoBoouTh, HAOAIOZATE U - ITp
pabora Ne 1. COeIUHEHUHN OIIUCHIBATh XUMUYECKUH Nol
UpnertTudukarly 9KCIIEPUMEHT AT
us OATBEP3KIACHUS CTPOECHUS U
OpPTaHUYEeCKUX CBOMCTB pa3AWYHBIX
COeTVHEeHUH OpPTaHUYECKHUX COeIUHEHUH, a

TaKKe UX UAECHTHU(PUKAIIUU C
IIOMOIIIBIO0 Ka4YeCTBEHHBIX
peakLui

27 | IloBropenue u | TectupoBaHHe, peIlIeHNE 3a0a4 U BBINOAHATE TECTBI, PEIIATh - §9-20
06001IeHIEe yIpaskKHEeHUH 110 TeMe 3a1a4Yy U YIPAKHEHUH I10 TEME.

[IpoBOOUTE OLIEHKY COOCTBEHHBIX
JIOCTI/I}KCHI/II\/II B YCBO€HHU TEMBI.
KoppekTupoBaTh CBOU 3HAHUSI B
COOTBETCTBHH C INAAHUPYEMBIM
pe3yAbTaTOM

28 | KonTpoarbHasa TecTupoBaHuUe, pellleHNe 3a0a4 U BBITIOAHSTE TECTEI, pelaTh - 8§ 9-20
pabora No2 YIIPasKHEHHUH 110 TeMe 3312494 U yIIPasKHEHHd I10 TEME.
«Kucaopon- u
azoTcoaepKall]
ue
OpraHUYeCKHE
COeINHEHUI»

Tema 4. HCKycCTBEHHBIE H CHHTETHYECKHE NOAHMeEPHI (5 1)

29 | Buorexuosoru | Pa3zBurume 6notrexuosoruu. Tpu OOBACHATE, YTO TaKOe BuneodparMeHThI U cAaMabI §21
a HaIIpaBACHUS OHOTEXHOAOTHH: OHOTEXHOAOTHUS, TeHHAs (MAU 10 GMOTEXHOAOTUH U

reHHasd (MAW reHeTHdecKas)
UHXXEHePHUd; KAeTOUHas
UHXKEHEePUs; OMOAOTHYECKAasT
nHXKeHepus. ['eHeTHYeCKHU
MOAUMHUIIMPOBAHHbIE OPTraHNU3Mbl
(TMO) u TpaHCreHHAas TPOIYKILHS.
Kaouuposanmue.
HmMobuan3oBaHHbIe (DEPMEHTEI U

TeHeTUYeCKasl) MHXKEeHePpus,
KAETOYHAS UHXKEHePHUd,
GHuoAOTHUECKAs UHKEHEPHUS,
KAOHUPOBAaHUE,
UMMOOHAN30BaHHLIE (pePMEHTHI.
XapaxkTepu30BaTh POAb
GHOTEXHOAOTUH B PEIICHUU
IIPOAOBOABLCTBEHHOHN PobAEMBI U

HMMOOHMAN30BAHHLIM
depmeHTaM




X IPUMEHEHHE.

COXpPaHECHHHU 340POBhd YEAOBEKA

30 | [Toaumepsnt Kaaccudpuraliys IoAuMepos. KaaccudpunupoBaTh II0AUMEPbI Koaaekiiya moauMepoB. 8§22
HckyccTBeHHbIE IOAUMEDBI: 10 Pa3AUYHBIM OCHOBAaHUSIM. KoaaekIiys cHHTe THYeCKHX
LEAAYAOUI, alleTaTHBIHN IIEAK, PazangaThs UCKyCCTBEHHEBIE IIOAUMEPOB U U3NeAUH U3 HUX
BHUCKO3a, 11eAA0(aH. IIOAMMEDPBI, KAACCU(DHUIINPOBATE
UX U UAAIOCTPHUPOBATH TPYIIILI
IIOAMMEPOB IIPHMEPaMHU.
YcTaHaBAUBATE CBA3U MEXKIY
CBOMCTBaMU IIOAUMEPOB U
00AaCTSIMU UX IPUMEHEHHS
31 | Cunretndyecku | IloamMmepusanuda u PazanyaTre moauMepHU3anumo 1 Koaaek1iyia CHHTETHYE CKHX § 22
€ TI0AUMeEPHI IIOAMKOHIEHCAIINH, KaK CII0COObI OAMKOHIEHCAIIHIO. IIOAMMEPOB: ITAACTMAacCC U
IIOAYYEHHSI [IOAUMEPOB. [IpuBOOUTE IPUMEPEI STHUX BOAOKOH U U3OEAUH U3 HUX
CHHTeTHYECKHE KayIyKH. crI0cOO0B ITOAYYEHHS IIOAMEPOB.
IToauctupoa, TepAOH U OnuceIBaTh CHHTETHYECKHE
TIOAUBHHHUAXAOPHI, KAaK Kay4dyKH, [IAACTMAaCChl 1 BOAOKHA
HpPeACTaBUTEAN ITAACTMACC. Ha OCHOBE CBSI3U CBOHCTBa —
CuHTeTHYEeCKHe BOAOKHA: KalIpOH, | IIPHMEHEHHe
HalAOH, KEBAAD, AABCaH.
32 | [Ipakruyeckas | PacriosHaBaHue maacrMmacc u [IpoBomuTh, HAOAIOZATE U - [P
pabora Ne 2 BOAOKOH ONUCBHIBATh XUMHYECKHHI Neo2
S5KCIIEPUMEHT OAL
UAeHTUDPHUKAIINN TTIAACTMAaCC U
BOAOKOH C IIOMOIIIBIO
Ka4eCTBEHHBIX PeakIui
33 | KouTpoabHasa paboTa 3a Kypc 9 Kaacca
34 | Pe3epBHOe
BpeMs

Hroro 34 yaca (14 B HeZeAro)




