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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTEIBHON TPOTPAMMBI CPEIHEr0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DengepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHOoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peaIu3yonX OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOmieil ctparernu oOy4eHusl, BOCIUTAHUS U PA3BUTHUS O0YUarOIINXCS CPEICTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTAaTOB OOyUeHHS W TpPeOOBAaHUM K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011e00pa3oBaTeabHON  OpraHU3aluM, SIBISIETCS HEOTHEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIINX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaloTCs
MO3HAHMS 3aKOHOB NMPUPOAbI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U MpUPOJHON cpene. Peanusyercss xumudeckoe oOpa3oBaHHE OOydaroUIuXxcsl Ha
YPOBHE CpeTHEeT0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YUYEOHOTO MpeIMeTa « XUMHUS,
COJIEp’)KaHUE M TIOCTPOCHHE KOTOPOTO OIPEAEIEHBI B IMPOTpaMMe IO XMUMHH C
y4€ToM crenu@uKkd HayKu XUMHUM, €€ 3HA4YCHHs B TO3HAHUU TPUPOJLI U B
MaTepHalbHON KU3HU OOILECTBA, a TAKXKE C YUYETOM OOIMIMX LENe U NPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBI CpEIHEro oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo poyib B
COBPEMEHHOW IMBUIIM3AINK, B CO3/IaHUU HOBOM 0a3bl MaTepHalIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIIJICHUS, B
CO3JaHHE LIETIOCTHOrO MPEACTABJICHHUSI 00 OKPYKAIOIIEeM MHpPE KaK O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HopMHUpYyeTcs B XMMHUHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJIEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMHS cTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO



TpyJda W KM3HM KaXI0rTo wieHa oOmectBa. CoBpeMEHHass XWMHS KaK Hayka
CO3HMJATENIbHAS, KAK HayKa BBICOKMX TEXHOJIOTMM HANpPABJICHA HA pEIICHUE
MIO0ANBHBIX TIPOOJIEM YCTOMYHMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH U OXPaHbI 3J0POBbSL.

B cooTBercTBUM C OOIIMMU IENSIMH U TPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYCHUS) OPUEHTHPOBAHO MPEUMYIIICCTBEHHO Ha OOIMIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcsi, HEOOXOJUMYI0 UM JJIi BBIPAOOTKH  MHPOBO33PEHUECKHX
OpPUEHTUPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJIKCHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBisiomuM  IpeaMeTa  «XUMUS»  SBIAIOTCA 0a30BbIe  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMaA
3HAHWM MO HEOPraHWYECKON XMMHUU (C BKIIOYEHHWEM 3HaHUM U3 00IIel XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU W3yYCHUH
npeaMera o0ecleurBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCETO MHOT000pas3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOopraHuyeckas XuMmus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TOJAXO0Ja K U3Y4YEHHI0 YydeOHOro wMarepuaiga M oOyCIIOBIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBAKOTCA HA YPOBHE KIIACCUYECKOM TEOPHUU CTPOCHUS OPraHUYECKUX
COCOMHEHUN, a TaKXKE Ha YPOBHE CTEPEOXMMHUYECKUX H  DJIEKTPOHHBIX
MpEACTaBICHUM O CTpOeHUH BellecTB. CBeIeHHs 00 U3y4aeMbIX B Kypce BEIIECTBAX
JAIOTCSl B PA3BUTUU — OT YIVIEBOJOPOJOB JO CIOXKHBIX OMOJIOTMYECKU aKTUBHBIX
coequHeHUM. B Kypce  OpraHM4eckom  XHMMHUU  [OJy4arOT  pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs MEPBOHAYAIBHBIC
MPECTABICHUS] O XUMUYECKOM CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU pEaKIIUU.

[lonq HOBBIM yrjaoM 3peHUss B IMpeaMeTre «XUMHs» 0a30BOr0 ypOBHS
paccMaTpWBaeTCs W3Y4YEHHBI Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUUYECKU MaTepuan ¢ (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» OOyYarolmMuMCsl TMPEIOCTABISICTCS BO3MOXHOCTh OCO3HATh 3HAUYEHUE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJOJOTUYECKUX TO3HUIUH,
rIy0o)ke TIOHSATh HMCTOPUYECKOE W3MEHEHHE (YHKIMA OSTOr0 3akoHa — OT
00001aro1Iei 10 OOBIICHSIONIEH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHUM O BaXHEMIINX BENIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBAX W MPUMEHEHUH, & TAKXKE O XMUMHUUYECKHX PEAKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKaHUs JonoHseTcs B Kypcax 10 u 11 knaccoB anemeHTaMu



COZlep KaHMs, UMEIOIMUMU KYJIbTYPOJIOTHYECKUN W TPUKIATHON XapakTep. OTH
3HAHHS CIOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTMMH HayKaMH,
PacKpBIBAIOT €€ POJIb B MO3HABATEILHOW M MPAKTHYECKON JIEATETLHOCTH YETIOBEKA,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTalOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XUMUCH,
KPUTUYECKUA OCMBICITMBATH HHPOPMAITHIO U IPUMEHSATH €& TSI IOTIOJTHEHUS 3HAHUH,
pelIeHUs] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a7a4. B
LEJIOM COJIEp’KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS H3Y4YCHHS
OpPUEHTHUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOUIUXCS MUPOBO33PEHUECKOW OCHOBBI
JUIsT TIOHUMaHusT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepUabHOE €IUHCTBO
HEOPTaHUYECKOTO W OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOEHUEM, II03HABAEMOCTh MIPUPOIHBIX SIBICHHUM MyTEM IKCIIEPUMEHTA
U pEIICHUS TMPOTUBOPEYUI MEXIy HOBBIMU (DaKTaMU UM TEOPETHUYECKUMU
MIPEAMOCHUTKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU 3KOJOTHUECKUX MpoOieMm, a
Takke Mpo0eM COepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPhSI, CO3IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPHUAIIOB.

B nmmane pemienus 3a7ad  BOCIUTAHUS, PA3BUTUS W COIMAIM3AIUU
OoOy4JarommMxcss MPUHITHIE MPOrPaMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHHUS TIPeAMETa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUCOHBIX JCHUCTBUHN, IMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICSITEIILHOCTU: peIlIeHUus Tpo0seM, IOUCKa, aHaiau3a U 00paboTKu
uHdopMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHHS OIbITa MPAKTHUYECKOW U
UCCJIEIOBATENILCKON JIEATEIbHOCTH, 3aHMMAIOIIEH BaXKHOE MECTO B TO3HAHUU
XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK ¥ HAa YPOBHE CPEHETO 00IIEero o0pa3oBaHUs, IIPH ONPEACICHUN
COJIePKATEIIbHOM XapaKTePUCTUKH IIeJIed W3Y4YeHHsS TMpeaMeTa HalpaBICHHEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKM Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
NEATEILHOCTH YEJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3PCHUS TJIABHBIMH IICIIMH HW3YYCHHS IPEAMETA
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCSA:

e (opMHUpPOBAaHHE CHCTEMBl XHUMHUYSCKMX 3HAHUW KaK  Ba)KHCHIIICH
COCTABJISIIOIICH €CTECTBEHHO-HAYYHOU KapTHUHBI MUpPa, B OCHOBE KOTOPOU
JeKAT KITFOYEBBIC TOHATHUS, (QYHIAaMECHTALHBIC 3aKOHBI U TCOPUU XHMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE U TMOHUMAHUE CYIIHOCTH JIOCTYITHBIX
000011IeHNI T MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UICTOPUEH UX
Pa3BUTHS U CTAaHOBJICHHUSI,



e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB U XMMUYECKHX PEAKINN, HEOOXOUMBIX JIJIsl IPUOOPETEHHS YMEHHIA
OPHECHTUPOBAThCSI B MHPE BEIISCTB M XUMHUYECKUX SIBICHHA, UMEIOIINX
MECTO B MIPUPOJIC, B IPAKTHUECKOHN U MOBCETHEBHOM KU3HH;

e pa3BUTHE YMEHUH M CIIOCOOOB IEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM 1
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e301macHOro o0panieHus ¢ BeIeCTBAMH.

Hapsiny ¢ 3TuM, coaepikaTeNbHas XapaKTepUCTHKA IIeJiel U 3a71a4 U3YYCHUS
npeaMeTa B MPOrpaMMe Mo XMMHUH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C
HOBBIMU TMPHOPUTETAMH B CHUCTEME CpeAHero oOmiero oOpasoBanus. CeromHs B
IPENoAaBaHUK XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTEHUE MPAKTUIECKON
KOMIIOHEHTE COJep>KaHus OOydYeHUs, OPHEHTUPOBAHHONW Ha MOATOTOBKY
BBIIIYCKHMKa 00111€00pa30BaTeIbHON OpraHu3alluy, BIAJCIONIET0O HE HabOpoMm
3HaHWH, a (QYHKIMOHAIBHON TI'PaMOTHOCTBIO, TO €CTh CIIOCO0AMH U YMEHHSIMHU
AKTUBHOTO TIOJYYCHUS 3HAHUH U MPUMEHEHMSI UX B PEabHOH JKU3HU IJIS1 PEIICHUS
MPAKTHYECKHX 3ajad.

B cBsi3u ¢ 3TUM iU H3YYCHUU MTPeIMeTa « XUMUS JOMHUHUAPYIOIICE 3HAUCHUE
nproOpeTaroT TaKKue 1EeNU U 3a/1a41, KakK:

amanTanys oOy4aroluxcs K yCJIOBHSAM TWHAMHYHO Pa3BUBAIOLIETOCS MHpA,
dbopMupoBaHHEe  WHTEIJICKTYyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHHi B KOHKPETHBIX KU3HEHHBIX CHTYallUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX
pUMEHEHHEM;

dbopmupoBaHre y O0Oy4arOmUMXCs  KJIIOYEBBIX HABHIKOB  (KJIHOYEBBIX
KOMIIETCHIINI), WMEIONINX YHUBEPCAIbHOE 3HAYCHWE Ui Pa3IUYHBIX BHIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MH(pOpMaLUH,
HEOOXOIMMBIX JJIsl IPUOOPETEHUS OTIBITA IS TEILHOCTH, KOTOPasi 3aHUMAET BaKHOE
MECTO B TO3HAHMHM XUMHUH, a TaKKe JUIS OLEHKH C IMO3UIMHA JKOJOTHYECKOU
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
YeJIoBeKa U IPUPOHYIO CPEey;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH 00yUaOIIMUXCS: CIIOCOOHOCTH CaMOCTOSITEIBHO MTPUOOPETATh HOBBIC
3HAHUS 110 XMMHHU B COOTBETCTBHUH C KU3HEHHBIMHU TOTPEOHOCTSIMH, UCIIOIB30BATh
COBpeMeHHbIe MH(POPMAIIMOHHBIC TEXHOJOTHH JIsA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

(dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOLIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOJII0IaTEIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMPH TUIAHUPOBAHUW M TIPOBENEHUH XHMUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HANpaBICHHOCTH XHMHHU, € BaXXHOW PONM B PEHICHHH TIIO0ATBHBIX MPOOIeM



paIMoOHAIBHOTO MPUPOAONOIB30BaHNUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPaHEHHUsl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIIIEHUSI K TPUPOJE M CBOEMY 3[0POBBIO, a TakXKe MNPUOOPETEHUS OIbITa
UCTIOJIb30BAHUSI TOMYYCHHBIX 3HAHUN Uil MPHUHATUS TPAMOTHBIX DEUICHUH B
CUTYallUsX, CBA3AHHBIX C XUMHUUYECKUMHU SIBJICHHUSIMH.

B yueOHOM maHe cpenHero oOmero oOpa3oBaHUsA MpPeAMET «XHUMUS»

0a30BOro YpOBHS BXOJHUT B COCTaB IMpeIMETHON 00sacTu «EcTecTBEHHO-HAy4YHbIE
IPEIMETHD.



COJEP) KAHHUE YUEBHOI'O KYPCA
«XHUMHA B 3aJa49ax»
(Xumusi. 10 kaacc)

BBenenue. (1 yac)

Beenenne. OOmwue TpeOOBaHHS K PEIICHUIO XUMHUYECKUX — 3ajad.
Hcnonp3oBanne 3HaHUN (U3WKKA M MAaTEMATHKU MPU PEIICHUH 33]a4 10 XHMUHU.
OcoOeHHOCTH pelieHnus 3aJad W COCTABJICHUS XWMHUYECKHX YypaBHCHHH B
OPraHUYECKON XUMUH.

Tema 1. Teopusi cTpoeHUs1 OPraHUYECKHUX COeTUHEHM M. (2 yaca)

OCHOBHBIE TIOJIO)KEHUSI TEOPUU XUMHUYECKOro cTpoeHus. CocraBieHue
rOMOJIOTOB, U30MEPOB, CTPYKTYPHBIX (DOPMYJT 110 HA3BaHUSAM BeliecTB. [IpuHIMIBI
MOCTPOCHUS Ha3BaHUM OPraHUYECKUX BEIIECTB

Tema 2. Yruesogopoasl. (11 yacoB)

XUMHUYECKHE CBOMCTBA aJIKAaHOB, aJIKEHOB, aJIKWHOB, allKaJIMCHOB, OEH30J1a;
KaueCTBEHHbIC pEAKIUM, M30MEpHUs, HOMEHKIaTypa yrieBojopoaoB. MHx
MIPUMEHEHUE Ha OCHOBE CBOICTB. BbhIUNCIEHNE KOTMYECTBA U30MEPOB, HAXOXKICHUE
dbopMys1 BEIIECTB MO W3BECTHHIM MACCOBBIM JIOJSIM WJIM TPOJIYKTaM CTOpaHusl.
CocraBiieHUE U PEIICHUE TEHETUYECKHUX LIETIOYEK PA3HbIX BUIOB.

Tema 3. Kuciopoacoaepxamiue opranadeckue coeJuHeHus. (6 4acon)

XUMUYECKHE CBOMCTBA, KA4YECTBEHHBIC pEaKIMH, HWMEHHBIC pEeaKIuu
CIIUPTOB, aJbJETUIOB W KETOHOB, KapOOHOBBIX KHCJIOT, (eHOooB. BrusHue
CTPOCHHS HA XUMUUYECKHE CBOMCTBA BElIECTB. BhIuncieHne KOIUYecTBa HU30MEPOB,
HaxoXJeHue (HopMys BEIIeCTB MO M3BECTHBIM MAaCCOBBIM JIOJISIM WJIM TIPOyKTaM
cropanusi. COCTaBJICHHE U PEILICHHE T€HETUYECKUX LETIOYEK Pa3HbIX BUIOB.

Tema 4. Oprannyeckue BenecTBa KJeTku. (3 yaca)

XKupsi, yrineBojbl, ClOXKHbIE >QUpPHI, Oenku. BhuncieHue KonaMUecTBa
M30MEPOB, HaxoxkAeHUEe (HOpPMYJI BEIIECTB MO M3BECTHHIM MAaCCOBBIM JOJSIM WIIU
npoayktam cropanusi. COCTaBJICHHE M PEIICHHE T'eHETHUYECKUX IEMOYEK Pa3HbIX
BUJIOB.

Tema 5. A3oTcoaep:kaiye oprannyeckKue coefuHeHus. (4 yaca)

AMUHBI, aMUHOKUCIIOTHI, OCJIKU, HYKJICMHOBBIC KUCIIOTHI. Pernienne 3a1a4 Ha
BBIBOJI (JOPMYJIBI BElIeCTBA. PelieHne reHeTUYeCcKuX 1ernovek.

Tema 6. IToaumepsl. (1 yac)

Bricokomouiekynsipabie opraHuueckue coenuHeHus. CocraBiieHUE peakiui
noauMepusanuu. PelieHne 3amad 1Mo ypaBHEHHUSIM XUMHUYECKOW peakIuu st
MOJIMMEPOB.

Tema 7. PemieHue 3KCepMMeHTAAbHbBIX 32124 10 OPraHU4YeCcKOi XUMMH.
(3 yaca)



PemeHne »KcrepUMEHTaNbHBIX 33Ja4 HAa pPAclHO3HABAHHME BEIIECTB B
opranndeckoit xumuu. [IpoBenienre npakTHueckoil paboThl ¢ IPUMEHEHHEM 3HAHUM
KAUECTBEHHBIX PEAKIHMM B OpPraHUYECKOM XHWMHH M METOJOB KayeCTBEHHOTO
aHau3a.

Tema 8. Peienue 3a1a4 noBbIIEHHOM CJIOKHOCTH. (2 Yaca)

Pemienne 3amaHuii TOBBIIIEHHOTO YPOBHS W3 MarepuanoB EauHoro
['ocynapctBenHoro Jk3ameHa. Pa3doop Hanbosiee clioxkHbIX BopocoB. [loBTopeHue
QITOPUTMOB pEIIEHUS 3aa4 (IOArOTOBKA K 3a4ETY).

Hrorosoe 3ansartue (1 gac)

Nroroseie 3aueTsl no noxyroausiM. CoCTaBJIEHUE U 3alllUTa aBTOPCKUX 3a/a4,
LEMOYEK MPEBPALICHUS.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TPOTPAMM CpPEIHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeMETHBIM W TpeAMETHbIM). HayyHo-mMeTonu4Yecko OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIM MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEILHOCTHBIM TOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMS NpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o01miero o0pa3oBaHMsI BBIJICICHBI CIACAYIOMIAE COCTABIISIONINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTU U CAMOOTIPEIETICHUIO;

HAJIM4YK1E MOTUBAIMU K O0YUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroUIUXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABUTh
LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOEHHUA MpeAMeTa «XHUMHs» JOCTHTaloTCs B
eIMHCTBE Y4YeOHOM UM BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOPMaMM Y TpPaBWIAMM  TOBEJIEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMNO3HaHUs, CaMOpPA3BUTHUSA M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHSI» OTPAKAIOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4Jaronmxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YJaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MIPABOIOPSIKY;

NPEACTaBICHUS] O COLMAJIbHBIX HOpPMax M NpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AESATEILHOCTH MPHU CO3aHUH YIEOHBIX
MIPOEKTOB, PEIICHUHU YUYECOHBIX U MTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB;



CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apTyMEHTHI IPYTUX MPU aHATHU3E PA3IUYHBIX BUJIOB YUEOHOH 1E€ATEIHHOCTH;

2) IATPHMOTHYECKOT0 BOCTIUTAHMS .

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOMIOJIEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IMOUCKOB,
MTOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B ITOJIYYEHHUH U MMOCIEAYIOLIEM aHATIU3E
uHGOpPMAIIUU O IEPETOBBIX TOCTIKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHWBAaTh CBOE IOBEIECHHWE M TMOCTYNKU CBOMX TOBApPHUILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHUE IIOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COONIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPaBWJI HMHAUBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ay
COLIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY M3YYEHHIO MPOQPECCH pa3andHOro poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUHU;

YBaXKEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJbHONH TPaeKTOPHUU
oOpazoBaHus, Oyaymiedl mpodeccur W peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX



IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpebHOCTEH 00111eCTBa;

6) K0JIOTNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIECOO00PA3HOTO OTHOLIEHHUS K NPUPOJIE, KAK HCTOUYHUKY
CYILECTBOBAHMSI )KM3HU Ha 3€MJIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOTHON U COLTMAIIBHOW CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH MCHOJb30BAaHUS JOCTHKEHUM XUMHMH IS
peuIeHus BOIPOCOB PALMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPUATHSA JIEHCTBHM, NPHUHOCAIIMX Bpel OKPYKaIOIIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAILATh UX;

HAJIM4YMs Pa3BUTOrO IKOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEATEIBbHOCTH HKOJIOTMYECKOM HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUU
xemogoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOILIECTBEHHON IPAKTUKH;

NOHUMAaHUsl CHeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poiau B
(GOpMHUPOBAHNUN PALMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpeJCTaBICHUs 00 OKpY)KarolleM MHUpE Kak O €AMHCTBE NMPUPOIbl U YEIOBEKa, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpodsieM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTHM XMMHHM JJII  COBPEMEHHOMU
LIMBUJIM3ALMH: B €€ TYMAHUCTUYECKOW HAIPABICHHOCTH W BaKHOM POJIM B CO3aHUU
HOBOM 0a3bl MaTepUATbHOM KYyJIbTYphl, PEIIEHUH TJIOOAIBHBIX MPOOJIEM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30IacHOCTH, B Pa3BUTHH MEAMIIMHBI, O00ECHEYEHHH YCIOBUUN
YCHEIIHOTO TPYJa U SKOJOTUYECKH KOM(POPTHOM KUZHH KAKIOTO YeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NoJiy4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MHUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIyUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOATEIbHO HCIOJIb30BaTh XWUMHUYECKHE 3HAHUS s
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

WHTEpeca K O3HAHUIO U UCCIIE0BATENbCKON AEATEIbHOCTH;



TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUU 10 XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaIbHOM

NEATEIIBHOCTH.
METANIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOIO MpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHEro oO1iero 00pa3oBaHus BKIIOYAIOT:

3HAQYMMBbIE  JUIS dopMupoBaHus ~ MHUPOBO33PEHUS oOyJaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAyYHBIH (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UccleA0BaHUe, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHble Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIne dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH M COITMATIBLHOM KOMIETEHIIMN 00y4YaroImnXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIEC

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHON MTPAKTHUKE.

MeranpeagMeTHbIE pe3yiabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA W  PETyJSATHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HABaTeJIbHBIMH
JelCTBUSIMM:

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPoOJIeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTECPUH HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACSITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIJICIISITh XapPAaKTEPHbIE MPU3HAKU MOHSATHM M YCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JII OOBSICHEHUs OTIEIbHBIX (PaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJIAacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

YCTAHABIMBATh MPUYUHHO-CIICICTBEHHBIE CBA3W MEXAY H3y4a€MbIMU
SIBIICHUSIMU,



CTPOUTH JIOTUYECKUE pacCykAeHus (MHIYKTUBHbBIC, JCIyKTUBHBIC, IO
aHaJIOTWH), BBIABIATH 3aKOHOMEPHOCTH M TMPOTHBOPEUYHS B PACCMATPHUBAEMBIX
SBIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

MPUMEHSTH B MPOIECCE MO3HAHUSA, UCIIOIb3yeMbI€ B XUMUHU CUMBOJUYECKUE
(3HAKOBbBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUIN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHUYecKast popmysa, ypaBHEHHE XUMUUECKON peakiuu
— IpU PEIICHUU y4eOHBIX MO3HABATENBHBIX M MPAKTHUUYECKUX 3a7ad, MPUMEHATH
Ha3BaHHBIE MOJICIBHBIC MPEJCTABICHUS ISl BBISBJICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUil.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKHX
peaKkuui;

(GopMyIMpoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHBIE
U CaMOCTOSATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHMUS U OCHOBBI JUIsI (DOPMHUPOBAHHS THUIOTE3BI 1O MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJIQ/IETh HABBIKAMH CAMOCTOSITENIbHOTO TUIAHMPOBAHHS W  TPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHUs HAOII0OJaTh 32 XOIOM
polecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
000O0IIeHHS ¥ BBIBOABI OTHOCUTEIHLHO IOCTOBEPHOCTH PE3YIbTATOB UCCIIETOBAHUS,
COCTABJISITh OOOCHOBAHHBIA OTUET O MPOJAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIAEAOBATEIIbCKOM ¢ MPOEKTHOMN
JeSTEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOUCKY METO/I0B PEIICHHUS MPAKTUIECKUX 3a/1a4, IPUMEHEHUIO Pa3INUHbIX METO/I0B
TIO3HAHMSL.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBAThCSI B PAa3JIMYHbIX HCTOYHUKAX HHGPOpMauuu (HAy4HO-
NOMYJIsSIpHAasl JUTepaTypa XMMHYECKOTO COJIEp)KaHus, CIpPaBOYHBIE IOCOOus,
pecypcbl HTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IpeICTaBICHHUS, KPUTHYECKU OILICHUBATH e JOCTOBEPHOCTH u
HEMPOTHUBOPEYHBOCTH;

(dbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOJbI IPU MOUCKE U
orbope wuHpOpMaNKK, HEOOXOAMMOW [JI1 BBIMIOJHEHHMS yYEeOHBIX 3a7ad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMaNbHYIO  (GOpMy  MpEACTAaBICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCTIONIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MTPH PabOTE C XUMUIECKOM
uH(popMaluen: MPUMEHATh MEXNpeaMeTHble ((PU3NYecKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIBI, (hOpMYIIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;



WCIIOJI30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HarJIsiAHOCTH.

OBJiaieHne YHUBEPCAIbHBIMI KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KJIaeMOI TeMbl B XOJIe AMAJIOTa W/UIU
JUCKYCCUHU,  BBICKa3bIBaTh  HjaeH, (GOPMYIUPOBATh CBOU  MPEIJIOKEHUS
OTHOCHUTEJILHO BBIMOJHEHHS TPEAJIOAKEHHON 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMEH pPe3yJIbTaTOB MO3HABATEIBHOU JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBHIMOJTHEHUU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOW padOThl MO HCCIEAOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, pealn3alud y4eOHOro npoekra u (hopmMyaupoBaTh BHIBOJIbI
MO0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEAOBAaHUN MYyTEM COTJIACOBAHUS MO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBJiaieHne YHUBEPCAIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

CaMOCTOSITEJIbHO IUIAHUPOBaTh M OCYIIECTBISATH CBOK ITO3HABATEIBHYIO
NesATEIbHOCTh, Ompenensis €€ Leau M 3aJauyd, KOHTPOJIHUPOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh Ipe/jlaraéMblii aJIrOpUTM JAEUCTBUI IpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIIbCKUX 3aJ7ay, BbIOMpaTh Haubosee
3¢ eKTUBHBIN Ccroco0 MX pemieHuss ¢ Y4ETOM TOJIYYeHHS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSX;

OCYULIECTBJISTH CAMOKOHTPOJIb CBOEH JAEATENBHOCTA HA OCHOBE CaMOaHaIN3a 1
CaMOOLICHKH.

MNPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpeameTHbIe pe3yabTaThl OCBOCHHUS YYEOHOTO Kypca «XUMHUSA B 3a7adax»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIIOILIEH
€CTEeCTBEHHO-HAYUYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBICHUM TPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJILHOM
IPaMOTHOCTH, HEOOXOUMOM /I pEIIeHUs] TPAKTUUECKUX 3a]1ad U IKOJOTUYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpash  BKJIIOYACT:
OCHOBOTIOJIAraloOIINe TOHATHS (XUMUYECKUH DJIEMEHT, arToM, DJIEKTPOHHAas
000JI09Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, JIEKTPOOTPUIIATETILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (dopmyna (pa3BEpHyTas M COKpamiéHHas), MOJb, MOJISIpHAS
Macca, MOJISIPHBIN 00bEM, YTIIIEPOHBIN CKeIeT, PYHKIIMOHANIbHAS TPYIINa, paguKal,
HU30MEpHS, U30MEPhI, TOMOJIOTMYECKUM PsiJl, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPO U
a30TcoJiepKalllie COEIUHEHHUS, MOHOMEp, IIOJIMMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUSA); TEOPUM M 3aKOHbl (TEOpUs CTPOEHUS
oprannueckux BemectB A. M. ByrtiepoBa, 3aKOH COXpaHEHHUSI MacChbl BEIIECTB);



3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHU;, MHUPOBO33PCHUYECCKUE 3HAHUS,
JeKalue B OCHOBE TOHWUMAHUS MPUYMHHOCTH W CUCTEMHOCTH XWMHYECKHX
SBJICHUH, (PAKTOJIOTMYECKUE CBEIEHUS O CBOWCTBax, COCTaBe, IOJIYyYEHUU U
0e30MacHOM HCIOJIb30BAHUM Ba)XHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPAKTUYECKOMN JACSTEIBbHOCTH YEJIOBEKA;

c(hOPMHPOBAHHOCTh YMEHHU BBISBIATH XapaKTEPHBIC TNPHU3HAKA TOHSITHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE TOHITHS MPU
OMKMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTraHUYECKUX COCTMHEHHUI;

c(hOpMHPOBAHHOCTh YMEHUM HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIMKY IS
COCTABJICHHUSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMyaT OpraHMYECKHX BEMIECTB W ypaBHEHUH XUMHYECKUX PEAKIUH,
W3TOTABIMBATh MOJCIH MOJIEKYJI OPTaHUYECKUX BEIIECTB IS WIUTIOCTPAIMHA HX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMN YCTaHABIMBATh MPUHAUICKHOCTh HM3yUEHHBIX
OPTraHWUYECKUX BEIIECTB IO HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIacCy/Tpynme coeluHeHu# (yTIeBOJOpPOMAbI, KHUCIOPOJ U a30TCOAEpIKaIlne
COCIMHCHUS, BBICOKOMOJICKYJISIPHBIC COCAMHEHUS), JaBaTh WM Ha3BaHUSA II0
cuctematudyeckoit Homenkiatype (IUPAC), a Takke NPUBOAUTH TPUBHAIbHBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMWICH, alleTUJICH,
STWJICHTJIMKONb, THIECPUH, (eHoN, (HOopMaNbIeTH I, aleTaabICTHI, MypaBbHHAsI
KHCIIOTa, YKCYCHAs KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAS KUCIIOTA, TIIF0KO03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

cOpPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XHUMHYECKOW CBSI3H B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKECHHUSI TEOPUU CTPOCHHUS
opranuueckux BeniectB A. M. bytiepoBa jjisi 00bICHEHUSI 3aBUCUMOCTU CBOMCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTaB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TIPEACTABUTEIICH pPa3IUYHBIX KIACCOB
OpraHMYECKHUX BEIIeCTB (METaH, 3TaH, STWICH, MPONUJICH, alleTUJIeH, OyTaauen-1,3,
MeTwiOyTagaueH-1,3, 6eH30J1, METaHOJI, ITaHOJI, STUIICHTIMKOJIb, TJIUIIEPUH, PEHOT,
aleTanbICTH ], MypaBbUHASI U YKCYCHAsl KHCIIOTBI, TIIOKO3a, KpaxmaJl, IeJITi0103a,
AMUHOYKCYCHAsl KHCJIOTa), WLTIOCTPUPOBATh T€HETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHCHUSMH COOTBETCTBYIOIIUX XHWMHYECKHX PEAKIUH C HCIIOJIb30BAaHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbs (He(Th, MPUPOAHBIN Ta3, YTOJIb), CIOCOOBI UX IEPEPAOOTKU U MPAKTUIECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOJAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEéMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa



pEaKIU MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpPMHPOBAHHOCTh YMCHHMM BIIAJIETh CHUCTEMOW 3HAHWH 00 OCHOBHBIX
METOJaX HAyYHOIO MO3HAHUs, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YYEHHUH BEUIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEpPEHHUE, SIKCIIEPUMEHT, MOJICJIMPOBAHNUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIs TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTyallUsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

chOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
NOCYJI0M W JTabopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKUMSIMHU IO BBIOTHEHUIO J1A0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBHINOJHATh XUMHUYECKHUM
HKCIIEPUMEHT (TIPEeBpAILEHUS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUEHUE
ATUJICHA U U3YUYEHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIUN OPTaHUYECKUX BEIIECTB,
JIeHaTypaiuys OCJIKOB IIPU HArpeBaHUMU, LIBETHBIC PEAKIIUU OEJIKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHUKM O€30MacCHOCTH NpH OOpalleHud C BEHeCTBAMU U
7a00paTOpHBIM  O0OpYAOBaHHEM, TMPEACTABIATh PE3yJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alKCH ypPaBHEHUN COOTBETCTBYIOLIUX pPEAKIUA U
dhopMyIHpoOBaTh BEIBOJBI HA OCHOBE 3THX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uHOpMAIUIO, TOJy4aeMyl) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOONIOJaTh  TpaBUJia  DKOJOTHYECKHU
1eecoo0pa3HOro TMOBEJACHUSI B OBITY W TPYJIOBOM JAEATEIBHOCTH B LEJX
COXpPAHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPTraHHUYECKUX
BEIECTB, MOHUMAsi cMbica mokazatens [IJIK, moscHsaTh Ha mpumepax CrocoObl
YMEHBIIICHUSI W TPEJOTBpAIllEHUsS HX BPEIHOIO0 BO3JEHCTBUSI HA OpPraHU3M
YeJI0BeKa;

JUIs. O0Y4YaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIUIECTB M
XUMHUUYCCKHUX SIBJICHUM;

JUIS CJENBbIX W CIA0OBHASIIMX OOYYalIIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpaiins nms 3anucu XMMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

No HaunmeHnoBanue Koi- | B ToMm uncne
n/m paszcJioB 1 TEM BO | TIpakTuueckue ®opMBbI paboThI
qacoB 3aHATHSA
1 | Beenenue. 1 - JIeknus ¢ 3aeMeHTaMH
MEXIIPEIMETHBIX CBsI3eH
2 | Teopus cTpoenust 2 2 Paz6op TectoB u 3amau EI'D,
OpPraHUYECKUX COCAMHCHUN. COCTaBJICHHE aJITOPUTMOB
pEIICHUS.
3 | YrieBomoposl. 11 10 Paz6op TectoB u 3amau EI'D,
COCTaBJICHHE aJITOPUTMOB
pEIICHHUs, PELICHUE U
COCTaBJICHNE TEHETHYECKUX
LIETIOYEK
4 | Kucnopoacoaepikaniiue 6 6 Paz6op TecToB u 3amau EI'D,
OpPraHUYECKUE COCTUHCHHUS. COCTaBJICHHE aJITOPUTMOB
pEIICHHUs, PELICHUE U
COCTaBJICHHE TEHETHYECKUX
LIETTOYEK
5 | Oprannueckue BeIecTBa 3 3 Paz6op TectoB u 3amau EI'D,
KJIETKH. COCTaBJICHHE aJITOPUTMOB
peIICeHHUs, PELICHUE U
COCTaBJICHHE TEHETHYECKUX
LETTOYEK
6 | AzoTcomepikarue 4 4 Paz6op tectoB u 3a1auy EI'D,
OpraHUYECKHEe COCTUHEHHUSI. COCTaBJICHHE aJITOPUTMOB
peIICHUs, PEeIICHUE H
COCTaBJIECHHE TEHETUYECKUX
LETTOYEK
7 | Tlonumepsl. 1 1 Pa30op TectoB u 3anau EI'D,
COCTaBJICHHE aJITOPUTMOB
pEIICHUS.
8 | Pemenue 3 3 [TpakTudeckas pabora.
AKCIIEPUMEHTANBHBIX 3a7a4
110 OPraHNYECKON XUMHH
9 | Pemrenue 3agau 2 2 Pemenue 3anau EI'D u
IMOBBIIIEHHON CI0KHOCTH. OJIMMITHAIHBIX 3aJaHHIA.
10 | UtoroBsie 3aHATHSL. 1 - 3auer.




IHHOYPOYHOE IINTAHUPOBAHHUE

Ne Tema 3anarus Kon-Bo JlaTta npoBeneHus
Hacos IUIaH ®dakt
1 | Beepenue. O6mue TpeOOBaHUS K PEUICHUIO 3a]1a4 10 XUMUH. 1 07.09
Tema 1. Teopusi cTpoeHHs1 OPraHUYECKUX COCAUHEHUI. (2 yaca)

2 | Pemenue 3aaHWii 1O OCHOBHBIM IIOJIOKCHHUSIM TEOPUH 1 14.09
CTPOEHHS OPTaHUYECKUX COCTUHEHUM.

3 | Pemienne 3amaHuii MO OCHOBHBIM TIOJIOKEHHUSIM TEOPUH 1 21.09
CTPOCHUSI OPTaHUYECKUX COCTMHEHUH.

Tema 2. YraeBoaopoasl. (11 yacoB)

4 | CocraBiieHHE ILICTIOYECK TMIPEBPAIICHHUS C HCIOJIb30BAHHEM 1 28.09
AJIKaHOB.

5 | CocraBneHue U pelIeHUE LETIOYEK MTPEBPAICHHS 1JIs1 aTKEHOB. 1 05.10

6 | Pemenme 3amad Ha BBIBOJ MOJEKYISPHOW (QOPMYIBI 110 1 12.10
M3BECTHBIM MAaCCOBBIM JIOJISIM IS aJIKAHOB M aJIKEHOB.

7 | Pemenue 3amau Ha BBIBOJ MOJIEKYJSIPHON (OpMYINBI 1O 1 19.10
MPOJYKTaM CTOpaHHUs JIJIsl aIKaHOB U aJIKEHOB.

8 | CocraBneHue u pemieHue MEeMOYeK MPEBPAIICHUS IS ATKHHOB. 1 26.10

9 | Pemenme 3amady 1O  XUMHYECKUM  YpPaBHEHUSIM  C 1 09.11
UCIIOJIb30BaHUEM AJIKMHOB.

10 | CocraBieHre W peUICHWE [EMOYeK MPEBpAIlCHHUS IS 1 16.11
QJIKaJIUCHOB.

11 | CocraBienue 1 penieHue enoueK MpeBpaleHus s OeH301a. 1 23.11

12 |3amaum Ha ompeaencHUE OOBEMHOH JIONH, MOJBHOH JIOJIN 1 30.11
KOMITOHEHTOB Ia30BOM CMECH YIJIEBOJIOPOJIOB.

13 | Pemenue 3agay Mo XMMUYECKUM ypaBHEHMSM, €CIU OJHO U3 1 07.12
HCXOJIHBIX BEILECTB JJAaHO B U30BITKE.

14 | 3auer no TemMe «YTI€BOIOPOABI» (1-e monyrozue) 1 14.12

Tema 3. Kuciopoacoaep:xamue opranndeckue coeqiuHeHus. (6 4acon)

15 | CocraBneHue u perieHue HernoyeKk NpeBpalieHns 1Jis CIIUPTOB. 1 21.12

16 | Pemenwne 3a1a4 Ha BBIBOJT ()OPMYJIIBI CITUPTOB. 1 28.12

17 | CocraBienue 1 penieHue MenoueK MpeBparieHus Jist 1 11.01
QJIBJIETUIOB ¥ KETOHOB.

18 | CocraBneHne M pelieHHE LENOYEK MPEBpaLleHUs Ul 1 18.01
KapOOHOBBIX KUCIIOT.

19 | CocraBnenue u penieHre HENOoYeK MPEBPALCHHS TS CIIOXKHBIX 1 25.01
3¢upoB

20 | 'eHeTYeckas CBSA3b 0€3- M KUCIIOPOAOCOICPIKANTUX 1 01.02
OPraHUYEeCKUX COCTMHEHUH.

Tema 4. Oprannyeckue BeuecTna KieTku.(3 yaca)
21 | CocraBiieHHE U pELICHUE [IETIOYEK MPEBPALCHHS IS )KUPOB. ’ 1 08.02




[IpeBpalieHue )XxUpoB B OpraHU3Me 4EJI0BEKA.

22 | CocraBiieHUE U PEUICHUE IIETIOYEK MPEBPALLICHHS IS 1 15.02
yrieBosoB. [IpeBpalenne yriieBogoB B OpraHu3Me 4esioBeKa.

23 | Pemenue 3a1a4 Ha MUIIEBBIE PACTBOPHI. 1 22.02

Tema 5. Azorcoaep:kaime opraHudeckue coequHenus. (4 yaca)

24 | CocTaBiieHHE U PEUICHHE [IETIOYCK MPEBPAICHUS JIT aMUHOB. 1 29.02

25 | CocTtaBieHHME M pEIICHHE IIEMOYEK IpeBpalieHuss s 1 07.03
AMHHOKHCIIOT.

26 | Bamaum Ha pa3JeeHHEe cMecel Ha MPUMEpPEe a30TOCOAEPIKAIINX 1 14.03

OPraHUYEeCKUX COCIUHECHUM.

27 | CocTaBiieHHE U PEUICHHE MePEX0I0B ATKaH - OEJIOK 1 21.03

Tema 6. [loaumepsl. (1 yac)

28 | Pemenue 3a1a4 Ha 00pa30BaHUE U pa3pyIICHHE MOJIUMEPOB. | 1 ‘ 04.04 |

Tema 7. PenieHue 3KcriepuMeHTATbHBIX 32/1a4 M0 OpraHuyveckoil xumuu. (3 yaca)

29 | Pemecnue SKCTIIEPUMEHTAIBHBIX 3a/1a4 o TeMe 1 11.04
«YTIEBOAOPOIBI».

30 | Pemenue skcniepuMEHTAIBHBIX 3a71a4 1o Teme «lIpousBoaHbIe 1 18.04
YIIIEBOIOPOAOBY.

31 | Pemenne sKCriepuMeHTANBHBIX 33134 10 TeMe «benku. JKupsl. 1 25.04
Yrnesoani».

Tema 8. Pemenne 3a1a4 NoBbIIIEHHOM CJI0KHOCTH. (2 yaca)

32 | Pemenue 3aganuii u3 marepuaios EI'D. 1 02.05
33 | Pemenwue 3amxannii u3 matepuanos EI'D. 1 16.05
34 | 3auér no kypcy «TpyaHbIe BOIPOCHI B OPTaHUYECKONH XUMHUM. 1 23.05

Htoro: 34 yaca




