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MNOSACHUTEJIBHAS 3AITMCKA

[Iporpamma mo XMMHUU Ha ypOBHE cpenHero oOmero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanun B Poccuiickoit deneparmmy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS (eaepanbHO 00pa3oBaTeNbHON MPOrpaMMbl CPEIHEro oOIIero
obpazoBanus (POII COO), npencraBieHHblx B DenepaabHOM TOCYIapCTBEHHOM 00Opa30BaTEbHOM
crangapre COO, c¢ yuérom Konuenmmu mpenojaBaHusi YdeOHOTO mpeaMera «XHUMHSI» B
oOpa3oBatenbHBIX opranu3anusx Poccuiickoit @enepariy, pearu3yonmx OCHOBHbIE 00pa30BaTeIbHbIC
IIPOrpaMMbl, 1 OCHOBHBIX MoJI0kKeHUH «CTpareruu pa3Butus Bocnutanus B Poccuiickoit @denepanuu Ha
nepuo 10 2025 roga» (Pacnopsokenue [pasurensersa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MHOJXO0J0B K pa3paboTKe HpOorpaMMbl MO XUMHM, K ONPEIENICHUI0 OOLIel crpareruu
00Oy4eHHs, BOCIUTAHUS U Pa3BUTHS 00YJaOLIUXCS CPEICTBAMH YI€OHOTO mpeamMeTa «Xumus» st 10—
11 kmaccoB Ha 0a30BOM YpOBHE COCTaBMIM KoOHLeNTyaidbHble mnosoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, COJAEpkKaHUs, PE3YIbTaTOB OOy4YeHUsT U TpeOOBaHUU K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe o0pa3oBaHHE, MOJIydaeMOe€ BBITYCKHUKAMH 00111e00pa30BaTeIbHON OpraHU3allli,
SBIISIETCS HEOThEMJIEMOM 4YacThl0 MX 00pa3oBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM ATAOM
peayin3aly Ha COOTBETCTBYIOLEM €My 0a30BOM YpOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIINX LIETOCTHON
CUCTEME XHMHMYECKOTO 00pa3oBaHUS. OTH IIEHHOCTH KacaloTCsi TO3HAHHMS 3aKOHOB MPHUPOJIbI,
(hopMHUpOBaHMSI MUPOBO33pEHUS U OOIIEH KyIbTypbl YEIOBEKA, a TAaKXKe IKOJIOTHUECKH 000CHOBAaHHOTO
OTHOIIEHHUSI K CBOEMY 3J0pPOBbI0 U NpPUPOTHOW cpene. Peamusyercss xumuyeckoe oOpa3oBaHUE
00yJaroIMXxcsi Ha YpOBHE CpeIHEro o0Iero o0pa3oBaHus CpeACTBAMU yU4eOHOTO MpeaMeTa « XUMUSY,
CoJiepKaHne U MMOCTPOEHUE KOTOPOTO OIPE/IENIEHBI B TIPOTPaMMe TI0 XUMHH € YIETOM CIIeU(U KA HAYKH
XAMUH, €€ 3Ha4CHUs B MO3HAHWU MPHPOJBI M B MaTEPHAIBLHOW JKU3HU OOIIECTBA, a TaKKe C YIETOM
oOImMX LeIel U NPUHIMIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSHUE CUCTEMBI CPEAHEro OOIIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS Kak »JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HIpaeT ocoOyl0 pojib B COBPEMEHHOMU
UBWIM3AIIMK, B CO3JaHWM HOBOW 0a3bl MarepuaibHOW KyiabTypbl. OHa BHOCHT CBOW BKJIaJa B
(GbopMUpOBaHHE PALMOHAIBHOIO HAyYHOI'O MBIIUIEHHS, B CO3JaHHME LEJIOCTHOIO MpEICTaBIeHUs 00
OKpYXKarollleM MHUpE KaK O €IUHCTBE MPHUPOJIbl U YEI0BEKa, KOTOpoe GOPMHUPYETCS B XMMHU Ha OCHOBE
IIOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYXAIOIEro MUPa, OCO3HAHUS B3aUMOCBSI3U MEX/Y CTPOCHUEM
BEIIECTB, X CBOMCTBAMU M BO3MOKHBIMU OOJIACTSIMU ITPUMEHEHMUS.

TecHo B3auMoOnEHCTBYSI € JIPYrMMHU €CTECTBEHHBIMU HAayKaMH, XUMMs CTajla HEOThEeMJIEMOMH
YacThI0 MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIIOBUEM YCIELIHOTO TPYAa MU JKU3HU KaXJOTo 4jeHa
oOmectBa. CoBpeMEHHas XUMMs KakK HayKa CO3UJaTelIbHasi, KaK HayKa BBICOKUX TEXHOJIOTUH
HampaBjeHa Ha pelleHHe INI00aIbHBIX MPOOJEM YCTOMYMBOIO pPa3BUTHs YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKO, MUIIEBOM, IKOJIOTHUECKON OE30IaCHOCTH U OXPaHbI 3710POBbSI.

B cooTBercTBHM C OOIIMMU LEISIMHU M IPUHIMIIAMU CPEJHEro 00I1ero o0pa3oBaHus CoAepiKaHue
npeamera «Xumus» (10 kimace, 6a30Bblil ypOBEHb M3y4eHHs) OPUEHTUPOBAHO IPEUMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO MOJATOTOBKY OOY4aroluXcsi, HeOOXOAUMYIO UM Uil BBIPAOOTKH MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIIOYEHHUS B KHU3Hb COLMYMa, MPOJOJDKEHHsS O00pa3oBaHMs B PAa3JIMYHBIX
001acTsAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocTraBnsiomuMu npeaMeTa «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHUS» U
«OO0mas u HeopraHuyeckas XHMHS», OCHOBHBIM KOMIIOHEHTOM COJEpXKaHHS KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HayKu: cHCTeMa 3HaHUH MO HEOPraHMYeCKOW XMMHUM (C BKIIOUECHHEM 3HAHUM U3
oOmelt XuMuM) M opraHndeckoil xumuu. dopmupoBaHME JAHHOW CUCTEMBI 3HAHUHM NpPU U3YyYEHHUU
npeaMera 00ecreynBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0 MHOT000pasus BEIECTB Ha OCHOBE OOIIUX
MOHATUH, 3aKOHOB U TEOPUH XUMUH.

CrpykTypa coaepxkanus KypcoB — «Opranndeckas xuMmus» U «OO0Ias 1 HeopraHuuecKasi XUMHsD)
copMHpoBaHa B MporpamMme MO XMMHUU Ha OCHOBE CHUCTEMHOIO MOJAXOJa K HM3Yy4EHHIO Yy4eOHOTo
MaTepuasa M OOYyCIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM DAa3BUTHEM 3HAHUH Ha OINpeaeNEéHHbIX
TEOPETUYECKUX YPOBHsX. Tak, B Kypce OpraHMYeCKOM XMMHUH BEIIECTBA PACCMATpPUBAIOTCS HAa YPOBHE



KJIACCUYECKON TEOPUU CTPOECHMSI OPraHUYECKUX COCIUHEHUH, a TAKXKE HA YPOBHE CTEPEOXUMUUYECKUX U
AIIEKTPOHHBIX TPEACTaBICHUN O CTpoeHHMH BemiecTB. CBeneHUs 00 M3ydaeMbIX B Kypce BEIECTBax
JAI0TCSl B Pa3BUTUU — OT YIJIEBOJIOPOJOB JI0 CIOXHBIX OMOJIOTHYECKH aKTUBHBIX COeIUHEHMM. B Kypce
OpPraHMYecKON XUMHUH TMOJIy4alOT pa3BUTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus IepBOHAYAIIbHBIC MTPEJICTABICHHSI O XMMUYECKON CBSI3H, KJIACCH(PHUKAIMOHHBIX MPU3HAKaX
BELIECTB, 3aBUCUMOCTHU CBOMCTB BELLECTB OT UX CTPOEHUS, O XUMUYECKOM peaKkiuu.

[Tox HOBBIM yriiOM 3peHus B npeaMeTe «XUMUs» 0a30BOr0 YpOBHS paccMaTpUBAETCs U3yUEHHbIN
Ha ypOBHE OCHOBHOI'0 001Iero o0Opa3oBaHUs TEOPETUUECKUN MaTepHall U (PaKTOIOrM4EeCKUE CBEIEHUS O
BEILIECTBAX M XUMHMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OO1as U HeOpraHuyeckass XUMUsI»
o0yJaromumMcsi TPEAOCTABIISETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE TEPHOANYECKOrO 3aKOHa C
OOIIETEOPETUYECKNX M METOJIOJOTHUECKUX TO3MLIUH, TIy0XKe MOHATh HCTOPHYECKOE H3MEHEHHE
(yHKIIMI 5TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBICHSIONIEH U TPOTHOZUPYIOIICH.

Envnas cucrtemMa 3HaHMM O BaXXHEMIIMX BEIIECTBAX, WX COCTaBE, CTPOCHHHM, CBOMCTBAX H
NPUMEHEHUH, a TaKXKe O XUMHYECKUX peaKlusX, MX CYIIHOCTH U 3aKOHOMEPHOCTSX IPOTEKaHUS
nononHsercs B Kypcax 10 kiacca aleMeHTaMu COJAEp KaHMs, MMEIOIIMMU KYJIbTYPOJOTUYECKUH U
MPUKIAJIHON XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT MOHMUMAaHHWIO B3aUMOCBSI3U XUMHUHU C JIPYrUMU
HayKaMH, pAacKpbIBalOT €€ pojib B TO3HABATEIbHOW M NPAKTHUECKOM JEATEIBHOCTH YeJOoBeKa,
CIOCOOCTBYIOT BOCHUTAHHUIO YBaXXEHHS K IPOIIECCY TBOPYECTBA B OOJIACTU TEOPUHM M NMPAKTUUYECKUX
MPWIOKEHUH XUMHUHU, TNOMOTalOT BBIMYCKHHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO
3HAYUMBIX IpoOeMax, CBA3aHHBIX C XMMHEH, KpUTHYECKU OCMBICITMUBATh HHPOPMAIUIO U IPUMEHSTH €€
JUIS TIOTIOJTHEHMsI 3HAHUM, PELIEHUS HWHTEIUIEKTYyaJbHbIX M AKCHEPHUMEHTAIbHBIX HCCIIEI0BATEIbCKUX
3a1a4d. B nenom conepxanue yueGHOro npeamera «XUMHsD JaHHOTO YPOBHS M3YUEHUSI OPUEHTHPOBAHO
Ha GOpMHUPOBAHUE Y OOYUAIOIIMUXCS MUPOBO33PEHUYECKON OCHOBBI )11 IOHUMaHUs GUI0CO(CKUX HIICH,
TaKMX KaK: MaTepHallbHO€ €IMHCTBO HEOPraHMYECKOTO U OPraHu4YecKoro Mupa, 0O0YCIOBICHHOCTh
CBOWMCTB BEIIECTB HMX COCTaBOM M CTPOCHHEM, IO3HABAEMOCTb MPUPOJIHBIX SBJICHUN IMyTEM
SKCIEPUMEHTa U PpEIICHUS MPOTHUBOPEUUMH MeEXAy HOBBIMH (akTaMM U  TEOPETUYECKUMU
MPEANOCHIIKaMU, OCO3HAHHME POJIM XMMHUU B PEIICHHWH 3KOJOTHYECKHX MpoOieM, a Takke mpodiem
cOepekeHUs SHEPreTHUYECKUX PECYPCOB, ChIPhS, CO3JJaHHSI HOBBIX TEXHOJIOTHM U MaTepUaoB.

B mnnane pemeHust 3amad BOCIUTAHUS, PAa3BUTHS M COLMAIM3AIMKM OOYJarOIIMXCS MPHUHSTHIC
porpaMMoOM 1O XUMHUHU TMOAXOAbl K OIPEACIICHUIO COJEpKaHUS U IOCTPOCHUS IpeaMera
IpelycMaTpuBaT (popMUpOBaHUE YHUBEPCATBHBIX YU4E€OHBIX JACUCTBUN, UMEIONINX 0a30BOE 3HAUCHUE
JUIS pa3TUYHBIX BUJIOB JESATEIBHOCTH: pelIeHHs MpooieM, MoKcKa, aHainu3a 1 o0paboTku nHbopMmanuu,
HEOOXOUMBIX I MNPUOOPETEeHUs ONbITa NPAKTUYECKON U HCCIEA0BATEIbCKON eATeIbHOCTH,
3aHUMAIOLLEH Ba)KHOE MECTO B TIO3HAHUU XUMHHU.

B mpakTuke mpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHMs, TaKk M Ha
YpOBHE CpeAHEro o0Iiero oOpa3oBaHMs, PU ONPEAEICHUH COAEPKATEIbHOM XapaKTEPUCTUKH Lelei
M3y4YeHUs1 MpeaMeTa HalpaBIICHHMEM NE€PBOCTENIEHHOW 3HAYUMOCTH TPAJAULMOHHO MPU3HAETCA
(dbopMHpOBaHHE OCHOB XUMUYECKOIM HAyKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUUECKOM
JESITEILHOCTH Y€JI0BEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYpbl. C METOINYECKON TOUKH
3peHus TaKOM MOAXO0J K ONPEIEIICHUIO LIEed N3YUEHHUs [TPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.

CornacHO aHHOM TOYKE 3pEHHUs TJIaBHBIMHU LIENSIMH M3Y4EHHUs IpeaMmeTa «XuMHs» Ha 0a30BOM
ypoBHe 10 ki1 sBsIOTCS:

e (opMupOBaHHE CUCTEMbl XMMUYECKUX 3HAHUM Kak Ba)kKHEHIEH cocTaBIsIONIell eCTeCTBEHHO-
Hay4YHOM KapTHUHBI MUpPA, B OCHOBE KOTOPOW JexaT KIIOYeBbIE MOHATHS, (yHIAaMEHTaIbHbIE
3aKOHBl M TEOPUM XUMHH, OCBOEHHUE SI3blKa HAyKH, YCBOCHHE M IOHMMAaHHE CYIIHOCTHU
JOCTYIHBIX O0OOOIIEHNH MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHEH HX
pa3BUTHS U CTAaHOBJICHUS;

e (dopMupOBaHME M pa3BUTHE IPEACTABIEHUM O HAYYHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMUYECKUX peakiuil, HeoOXOAUMBIX Al MPUOOPETeHUs YMEHUH OpUEHTHPOBATHCS B MHUpE



BELIECTB M XUMHUYECKUX SIBICHHUH, HUMEIOIIMX MECTO B IPUPOJE, B MPAKTUYECKON H
MMOBCEIHEBHOM JKU3HU;

® Da3BUTHE YMEHHUH M CIOCOOOB JEATEIBHOCTH, CBA3AHHBIX C HAONIOJCHHEM M OOBSICHCHHEM
XUMHUYECKOTO HKCIIEPUMEHTA, COOITIOICHIEM MTPAaBUII 0€3011acHOT0 OOpAIeHHUsI C BEIIECTBAMHU.

Hapsiny ¢ atum, coxepkarenbHas XapakKTEpUCTUKA IeJed M 3aJad W3Y4EHUs NpeaMeTa B
[IporpaMMe MO XMMHUU YTOUYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU IPUOPUTETAMHU B
cucTeMe cpemHero ooOmero ooOpazoBanms. CeromHss B TPEMOJaBaHUM XWMHUU B OOJIBIICH CTETICHU
OoTHaéTcsl MPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE coJepKaHus OOydeHHs, OPHUEHTHPOBAHHON Ha
IIOATOTOBKY BBIITYCKHUKA 0011€00pa30BaTe/IbHON OpraHu3aluy, BiaJICIOLNIEr0o HE HaOOpOM 3HAHMH, a
(GyHKIMOHATBHONH TPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU W YMEHHSMHU aKTHBHOTO TOJYYEHHS 3HAHUH U
MIPUMEHEHUSI UX B pEabHOM JKU3HU JUISl PELICHUS TPAKTUUECKUX 3a1au.

B cBs3u ¢ aTUM npu HM3ydeHUHU TpeaMera «XHUMHUS» JTOMHUHHMPYIOIIEee 3Hau€HUuEe MpHOOpeTaroT
TaKMe LEeIH U 3aJ1a4l, KaK:

ajanrtanus oOydaroluxcs K YCJIOBHMSIM JUHAMUYHO pa3BUBAIOLIETOCS MHpa, (POpMUPOBAHUE
MHTEJJIEKTYaJJbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  €aMOOOpPa30BaHHIO, COTPYJHUYECTBY,
CaMOCTOSITEJIBHOMY MpPHUHATHIO TPAaMOTHBIX pPEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopmupoBaHue y OOydYaIOMMUXCSA KIIOYEBBIX HABBIKOB (KJITFOYEBBIX KOMIIETEHITUI), WMEIOIINX
YHHUBEpPCaJIbHOE 3HAUYEHUE I Pa3IMUHbIX BUJIOB JIEATEIBHOCTHU: PEIIEHUs TpoOieM, IOUCKa, aHalu3a u
00paboTku nHMOpMALUK, HEOOXOAUMBIX ISl TPUOOPETEHHSI OMbITA JIEATENbHOCTH, KOTOpasi 3aHUMAeT
BAKHOE MECTO B IMMO3HAHUU XMMUH, a TaKXkKe JJIs OLEHKH C MO3MIMI 3KOJOTHYecKOW 0e30macHOCTH
XapakTepa BJIUSHUS BEIIECTB M XUMUYECKHUX MPOIIECCOB HA OPTaHM3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE II03HABATENIbHBIX HMHTEPECOB, HWHTEUICKTYAJIbHBIX M TBOPUYECKMX CIOCOOHOCTEH
oOyyaromuxcs: CIoCOOHOCTH CaMOCTOSITENBHO MPUOOPETAaTh HOBBIE 3HAHUS 110 XUMHU B COOTBETCTBUU
C KM3HEHHbIMHM INOTPEOHOCTAMH, HCIOJb30BAaTh COBPEMEHHbIE HH()OPMAIMOHHBIE TEXHOJIOTUH IS
MIOMCKA U aHaJIM3a y4eOHOM U HaydHO-TIONYJIAPHONH HHPOPMALUU XUMHUYECKOTO COJICpKaHMS;

(dopMupOBaHHE W DPA3BUTHE y OOYYAIOUIMXCS ACCOLMATUBHOIO M JIOTMYECKOIO MBIIUIECHUS,
Ha0JI01aTeNIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOUMBbI, B YACTHOCTH, IIPU
IUTAHUPOBAHUU U MPOBEJICHUM XUMUYECKOT0 SKCIIEPUMEHTA;

BOCIIMUTaHUE y OOyyaromuxcs yOexIEHHOCTM B I'YMaHHMCTUYECKOM HANpaBIEHHOCTH XMMHH, €€
BAXXHOM POJIM B PELIEHUH II00aJbHBIX MPOOJIEM PAlMOHAIBLHOTO MPUPOIONOIb30BAHUS, ONOIHEHUS
SHEPreTUYECKUX PECYpCOB M COXPAHEHHUS NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTHU
Oepe’KHOro OTHOIIEHUS K IPUPOJE U CBOEMY 3/J0POBbIO, a TAKXKe MPHOOPETEHNUS OIbITA UCIOIb30BAHUS
MIOJIy4EHHBIX 3HAHUN JUISI NPUHATHS TPAMOTHBIX PELICHUH B CUTYaLUsAX, CBSA3aHHBIX C XMMHUYECKUMHU
SBJICHUSIMH.

B yueGHOM mutane cpeHero o6mero ooOpa3oBanus npeaMeT «XuMus» 6a30BOro ypoBHS BXOAUT B
cocTaB npeaMeTHo# obnactu «EcTecTBEeHHO-Hay4YHbIE IPEIMETHIY.

JlaHHBII 3JIEKTUBHBIN Kypc npeAaHa3zHadyeH A ydamuxesa 10-x kinaccoB. Kype paccunran Ha 34 yaca.
BBenenue nanHOro Kypca npeaycMaTpuBaeT paclIMpeHHe Kypca 0 OpraHM4eCcKo XUMHUH.

B name BpEMs TPOUCXOAUT YCHUIICHUEC XUMHU3AllUU OOJIBIIIMHCTBA C(bep JKU3HU YCIIOBCKA, HO YCIICXU
OpFElHPI‘-ICCKOﬁ XUMHUHU HUCIIOJIB3YHOTCA 0e3 0CO3HaHUSA HCO6XOI[I/IMOCTI/I T'paMOTHOT'O MPUMCHCHU
BCIICCTB U MATCpHUAJIOB. I/I3yquI/Ie KypCa IOMOKCT Yy4dalllUMCs PAaCKPbITh CBOICTBaA HIUPOKOTO
CIICKTpa BCUICCTB U MAaTCPHUAJIOB B CBA3U C UX UCIIOJIB30BAHUCM.

INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOIPAMMBI 110 XUMHWHN HA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUWA

JIMYHOCTHBIE PE3YJIBTATbBI



®I'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3yabTaTaM OCBOCHHS OOYUYAIONIUMUCS TPOTpamMm
cpeaHero ooOmero o0pa3zoBaHHs (JMYHOCTHBIM, METAaNpeIMETHBIM M TpeAMeTHbIM). HayuHo-
METOUYECKON OCHOBOW Ui pa3pabOTKU IUIAHMPYEMBIX PE3YJIbTaTOB OCBOEHHS IPOTPaMM CPEIHETO
o011ero 00pa3oBaHUs SBIISETCS CHCTEMHO-AESITEIbHOCTHBIN MOIXO/.

B cooTBeTCTBUM C CHCTEMHO-/IEATEIBHOCTHBIM IIOAX0/I0M B CTPYKTYpPE JTUYHOCTHBIX PE3YIbTATOB
OCBOEHHS TpenMeTa «XHUMHS» Ha YPOBHE CpEeIHEro OO0IIero oO0pa3oBaHUS BBIACICHBI CICAYIOIINE
COCTaBJISOLIHE!

OCO3HAaHUE OOYYAIOUIMMUCS POCCHHCKON T'PaKIAHCKOW HMACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEIICHHUIO;

HaJIMuMe MOTUBALIUU K 00YUEHHUIO;

LIEJICHANIPaBJICHHOE pa3BUTHE BHYTPEHHUX YOEXKJIEHUN JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULIUNA 6a30BOM HayKH XUMUU;

FOTOBHOCTb M CIOCOOHOCTh OOYYaloIIMXCSl PYKOBOJCTBOBATbCS B CBOEH JAEATEIBbHOCTU
LIEHHOCTHO-CMBICJIOBBIMHM YCTAHOBKaMH, MPUCYIIUMHU IIEIOCTHON cUCTEME XUMUYECKOTO 00pa30BaHus;

HaJM4uue MPaBOCO3HAHUS JKOJOTUYECKOW KYyIbTYpPhl M CHOCOOHOCTH CTaBUTh LIEAH U CTPOUTH
KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHS MpeameTa «XUMHs JOCTUTAIOTCS B €IWHCTBE y4eOHOH U
BOCITUTATENbHOU AESITETbHOCTH B COOTBETCTBHH C T'YMAaHUCTUUYECKUMH, COIIMOKYJIBTYPHBIMH, JYXOBHO-
HPaBCTBEHHBIMU IEHHOCTSAMU U HJ€alaMH POCCUHCKOrO TPakJaHCKOrO OOIIecTBa, MPHUHATHIMU B
oOuiecTBe HOpPMAaMHM M TMpaBWIAMU [OBEICHMSA, CIOCOOCTBYIOUIMMH IIpoleccaM CaMOIO3HaHMS,
CaMOpa3BUTHSI U HPABCTBEHHOT'O CTAHOBJIEHUS JINYHOCTU O0YYarOIMINXCS.

JIM4HOCTHBIE pEe3yJAbTaThl OCBOEHUS NMpeAMeTa «XUMUS» OTpa)xaroT c(OPMHUPOBAHHOCTH OMbBITA
MO03HABATEIbHON U MPAKTUYECKON JEATEIbHOCTH 00yUaIoUUXcs M0 peaau3alii IPUHSTHIX B 00IIeCTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUSA:

OCO3HAHHUS 00YYaIOIIUMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB M 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY
Y TIPABOTIOPSIIIKY;

MIPEJICTaBJICHUS O COLIMATIBHBIX HOPMaxX U MpaBUiIaxX MEKIUYHOCTHBIX OTHOLIEHUHN B KOJIJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPUYECKOH MEATENbHOCTH MpPH CO3JAaHUM Y4EOHBIX IPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHbIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh M MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apryMEHThl JAPYTuX Mpu
aHaJIM3e pa3JINYHbIX BUJOB YUeOHOM e TEIbHOCTH;

2) NIATPUOTHYECKOT0 BOCTIMTAHUS .

[IEHHOCTHOTO OTHOIIEHHUS K UCTOPUYECKOMY U HAyYHOMY HACIIEUI0 OTEYECTBEHHON XUMUU;

YBOKEHUS K IMPOLIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHHS XHMUH,
OCO3HAHHUS TOTO, YTO JOCTHKEHUS HAayKH €CTh Pe3yNAbTaT IMTENbHBIX HAOIIOJCHHM, KPOMOTIHUBBIX
AKCMEPUMEHTAJIbHBIX TTOUCKOB, IOCTOSTHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

MHTEpeca W MO3HAaBaTeNbHBIX MOTHUBOB B MOJYYCHHH M MOCIEAYIOIIEM aHanu3e WHGOpMaIuu O
NIEPEIOBBIX JOCTH)KEHHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHMS, STUYECKOTO NTOBEACHHUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYallMH, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHUSMHU, M MPUHUMATH
OCO3HAHHBIE PEUIEHUs, OPUCHTUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTU OILICHMBaTh CBOE TMOBEJEHUWE U TIOCTYNIKM CBOMX TOBapHIle ¢ NO3ULUN
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIKOB;

4) popMupOBaHHS KYJIbTYPHI 310POBb:

MOHMMAHUS IIEHHOCTeH 3/10poBOro M ©Oe3omacHOoro oOpas3a JKM3HH, HE0O0XOJUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOuroIeHNs TpaBuil 6€30MacHOTO OOpaIeHUs C BELECTBAMHU B OBITY, IOBCEIHEBHOM JKHU3HU U B
TPYIOBOM AEATEIBHOCTH;



MMOHMMAHMS IEHHOCTU NPaBUJ UHJMBUAYAIBHOTO M KOJJIEKTUBHOTO O€30MACHOTO IMOBEJCHUS B
CUTYaLIMSX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCIEACTBHA W HENPUATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJCHUS AIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHKATHBHOW KOMITETEHTHOCTH B YU4E€OHO-HCCIICIOBATEIILCKON e TEIILHOCTH, OOIIECTBEHHO
MOJIC3HOM, TBOPUYECKOM U APYTUX BUJIAX JIEATEIbHOCTH;

YCTaHOBKH Ha aKTMBHOE Y4acTHE B PEHICHUU MPAKTUUECKHUX 3a]a4 COIMAIbHOM HANPaBICHHOCTH
(B pamMKax CBOEro KJjiacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY M3YyYeHHUI0 Tpodeccuil pa3iInyHoOro pojaa, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUH 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASAM TPpYJa U pe3yJbTataM TPYI0BOU IeSTEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBHAYyaJIbHOW TpaeKTOpuu oOpazoBaHus, Oymyriein
npodeccun W peanu3aluud COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C Y4Y€TOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMHUH, HHTEPECOB U OTPEOHOCTEN 00111eCTBA;

6) 7K0/10rM4YeCKOro BOCIIMTAHUA:

9KOJIOTUYECKH 1ETIECO00Pa3HOTO OTHOMIICHHS K MPUPOJIC, KAK UCTOYHHUKY CYIECTBOBAHUS JKU3HU
Ha 3eMiie;

MMOHUMAaHMs TJIOOAJIBHOTO XapakTepa OKOJOTHYECKUX MPoOJeM, BIHSHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATILHOM CPEIBI;

OCO3HAHUSI HEOOXOMMMOCTH WCIOJb30BAaHUS JIOCTHHKEHUN XUMUU IS PEIICHUS BOIPOCOB
PaIrMoOHAIBHOTO TIPUPOIOTIOTH30BAHNS,

AKTUBHOTO HEMPUATHS NCUCTBUI, MPUHOCIIIUX BPEI OKPYXKAIOIIEH TPUPOIHOU cpelie, yMEHUs
MIPOTrHO3UPOBATh HEOIATOMPUITHBIE AKOJIOTUYECKUE MOCIEACTBHS MNPEANPUHUMAEMBIX NEHCTBUM U
MpeoTBpaIlaTh UX;

HaJIM4YUs  Pa3BUTOTO  SKOJOTMYECKOTO  MBIIUICHUS, OSKOJOTMYECKOW KYJIbTYphI, OIbITa
NEeSITENIbHOCTH 3KOJIOTHYECKOW HAaIPaBJIEHHOCTH, YMEHHSI PYKOBOJICTBOBATHCS UMHU B MO3HABATEIbHOM,
KOMMYHHKAaTUBHOM M COLHUAIbHONW MpPaKTHUKE, CHOCOOHOCTH W YMEHHUS AaKTHMBHO MPOTUBOCTOSATH
WJIC0JIOTUH XeMo(oouu;

7) HUEHHOCTH HAYYHOI0 TO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH{ U 00I1I€CTBEHHOM MPaKTUKU;

MMOHUMAaHU cieln(UKY XUMUU KaK HayKd, OCO3HaHUA €€ poJu B (GOPMUPOBAHUU PALIHOHATBHOTO
HAyYHOTO MBIIUICHUS, CO3JaHUH IIEIOCTHOTO MPEJICTaBICHUS 00 OKPY)KaIOIeM MHUPE KaK O €IUHCTBE
MPUPOJBI U YeNOBEKa, B MO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH U PElIeHUuH MpoOIeM COXPaHEHUS
MIPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B O0OCOO0OM 3HAYMMOCTH XHMHUU Ui COBPEMEHHON IMBWIM3AIMH: B €&
T'YMaHUCTHYECKOW HAIIPaBJICHHOCTH U BKHOU POJIM B CO3/1aHUU HOBOW 0a3bl MaTepUalbHON KyIbTYpHI,
pElIeHUH TI00aNbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOI, IHEPreTUUECKOM,
MUIIEBOM M SKOJOTMUECKON 0€30MacHOCTH, B Pa3BUTHH MEIHUIIMHBI, 00eCTIeYeHUH YCIOBUHN YCIIEITHOTO
TpyJa U SKOJOTHYEeCKH KOM(DOPTHOH KM3HH KaKIOTO UieHa 00IecTBa;

€CTECTBEHHO-HAyYHOU I'PAMOTHOCTH: OHUMAaHUs CYIIHOCTH METOJOB MO3HAHUS, UCIOJIb3yEMbIX
B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIbH30BATh MOJMydaeMble 3HAHUS JIJIsl aHAIM3a U O0bICHEHUS
SBJICHUN OKPY)KAIOIIET0 MHUpPa U MPOUCXOMAUINX B HEM H3MEHEHUH, YMEHUs JenaTh 000CHOBAHHBIE
3aKJIFOUEHUs] HA OCHOBE HAYYHBIX (P)aKTOB M UMEIOIIMXCS JAHHBIX C IENbI0 TONy4eHUs! TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO WCIOJB30BaTh XMMUYECKUE 3HAHUSA MJS pelieHus mnpolieM B
pEabHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON A TEIbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HENIPEPHIBHOMY 0Opa30BaHUIO U CAaMOOOPA30BaHUIO, K aKTHBHOMY
MOJIyYCHUIO HOBBIX 3HAHUH 110 XMMHU B COOTBETCTBHH C )KU3HEHHBIMU MOTPEOHOCTAMU;
MHTEpeca K 0COOCHHOCTSIM TPyZa B Pa3InYHbIX chepax MpoPhecCHOHATHHON 1eITENbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATbI

MertanpeaMeTHble pe3ysibTaThl OCBOCHHS Y4EOHOIo mnpeaMmera «XHMHS» Ha YPOBHE CPEIHEro
o0m1ero o0pa3oBaHUs BKJIFOYAIOT:

3HaYMMble U1 (OPMHUPOBAHUS MHPOBO33PEHHUS  OOYYAIOUIMXCS  MEXAUCIHUILTHHAPHBIC
(Mex1npeaMeTHbIE) OOIEeHAYy4YHbIE OHSATHS, OTPAXKAIOIIKUE LEIOCTHOCTh HAyYHOW KapTUHBI MUpa U
CHGIII/I(i)I/IKy MCTOAOB ITO3HAaHMA, UCIIOJIB3YCMbIX B CCTCCTBCHHBIX HayKax (MaTepI/ISI, BCIICCTBO, DHEPIus,
SIBJICHUE, TPOIIECC, CUCTEMA, HAYYHbIA (aKT, MPUHIIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUs,
HCCIIeIOBAaHUE, HAOJIOICHUE, H3MEPEHUE, SKCIICPUMEHT | JIPYTHE);

YHUBEpcaJbHble y4yeOHble AEUCTBHS (IIO3HABATENIbHbIE, KOMMYHHKATHUBHBIE, PETYJISTUBHBIE),
obecrieunBaroiue ¢GopMupoBaHue (YHKIIMOHAILHOW TPAaMOTHOCTM M COIMAIBHOW KOMIIETCHIIUU
00yJaroImXcs;

CITOCOOHOCTH 00yJarOIINXCsI HCITOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHMS U YHHBEpCcaibHble ydeOHble JAEWCTBHS B MO3HABATENbHOM M COIMAIbHOM
IIPAKTHUKE.

MeramnpeaMeTHbIE  pe3yAbTAaThl  OTPAKAIOT  OBJAJACHHE  YHUBEPCATBHBIMU  YICOHBIMH
IMO3HAaBATCJIbHBIMH, KOMMYHUKATUBHBIMHU U PETYIATUBHBIMU }IeﬁCTBHﬂMH.

OBJIaZIeHI/Ie YuuBEpCaJdbHbBIMHU y‘leﬁHl)lMl/l Mnmo3HaBaTeJIbHbBIMU HeﬁCTBHﬂMH:

1) 6a3oBble JJorMUYeCKHUE AeHCTBUSI:

CaMOCTOSITENIBHO  (OopMyTUpOBaTH W aKTyaJuU3WpOBaTh  MpoOJieMy, BCECTOpPOHHE €€
paccMaTpuBaTh;

OTIPENIETIATh LENH JeATEIBbHOCTH, 3a7aBas mapaMeTpbl U KPUTEPUH UX JOCTHIKEHHUS, COOTHOCUTH
pe3ynbTaThl IEATEILHOCTH C TIOCTABJIICHHBIMU TEJISIMU;

WCIIOJIb30BaTh NMPHU OCBOCHUH 3HAHUM MPUEMBI JIOTHUECKOTO MBIIIJICHUS! — BBIJCIATH XapaKTePHBIC
MPU3HAKK TIOHSATUH W yCTaHABJIMBATh WX B3aMMOCBS3b, HCIIOIH30BATh COOTBETCTBYIOIINE TOHITHS IS
0OBSICHEHUS OTJICIBHBIX (DAKTOB U SIBJICHUMH;

BBIOMPATh OCHOBAHMS M KPUTEPUHU TS KJIaCCU(UKAIIUU BEIIECTB U XUMUYCCKUX PEaKIIHi;

yCTaHaBJIUBATh MPUYNHHO-CIICICTBEHHBIC CBSI3U MEXIY N3YYaEeMbIMU SBJICHUSIMHU;

CTPOHUTH JIOTHYECKHE PACCYKACHHS (MHAYKTUBHBIC, JICIyKTUBHBIC, 10 AHAJIOTHH), BBISBIIATH
3aKOHOMEPHOCTH M TIPOTHBOPEYHUS B pPaCCMaTPUBAEMBIX SIBJICHUAX, (POPMYJIHPOBATH BBHIBOJABI M
3aKITFOYCHUS;

MIPUMEHSTH B MPOLIECCe MMO3HAHUS, UCTIONIb3YeMble B XMMHH CUMBOJIMYECKHE (3HAKOBBIE) MOJICIH,
peoOpa3oBbIBATh MOJCIBHBIC MPEACTABICHUS — XMMUYCCKUN 3HAK (CMMBOJI) 2JIEMEHTA, XUMHUYECKas
dopmMyna, ypaBHEHHWE XHMUYECKON peakuuu — TpPH pEIIeHUH Y4YeOHBIX T[O3HABATENbHBIX H
MPaKTUYECKHUX 3a/1a4, IPUMEHSATh Ha3BaHHbBIEC MOJICJIbHBIC TIPEICTABIICHHS JJIS BHISBICHHUS XapaKTEPHBIX
MIPU3HAKOB U3Y4aeMBIX BEIIECTB U XMMHUYECKUX PEAKLIUH.

2) 6a3oBbIe HCCJIEI0BATEILCKHE IeHiCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEIECTB U XUMUYECKIX PEaAKIIHIA;

(dbopMynUpoOBaTh IENU U 33[a41 UCCIEIOBAHUS, UCIIOIb30BATh MOCTABIEHHBIE U CAMOCTOSITEIEHO
chopMynupOBaHHBIE BOMPOCHl B KAa4eCTBE WHCTPYMEHTA IMO3HAHUS U OCHOBBI Uil (DOPMUPOBAHUS
TUTOTE3bI IO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHUMH;

BIIJIETh HABBIKAMU  CAaMOCTOSITEILHOTO  IJAHWPOBAHUS M TMPOBEICHHUS  YYCHHUYECKUX
OKCMIEPUMEHTOB, COBEPIICHCTBOBAThH yMEHHUs HAOMIOJaTh 3a XOJOM TMIpOIecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATH €ro pe3ynbTar, GopMyIHpoBaThH 000OIIEHUS U BBIBOIBI OTHOCUTEIHHO TOCTOBEPHOCTH
PE3yIbTAaTOB HCCIEAOBAHUS, COCTABIISATH 000CHOBAHHBIN OTUET O IPOAeNaHHON paboTe;



npuoOpeTaTh OMBIT YUYCHHUYECKOW HCCIIEAOBATEIBCKON M MPOEKTHOM NESATEIBHOCTH, MPOSBIATH
CMOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITENIFHOMY IOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3ajad,
IIPUMEHEHUIO PA3JIMUYHBIX METOJIOB IO3HAHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B PA3IMYHBIX HCTOYHHKAX HHGOpMAIMK (HAYYHO-TIOMYJSpHAs JUTEparypa
XHMHUYECKOTO COJIEpyKaHUs, CIIPaBOYHBIC TOcoOus, pecypchl HTepHETa), aHaTM3UpOBaTh HHPOPMAIIUIO
pa3aMYHbIX BHUJIOB U (OpM MPEICTaBICHMs, KPUTHUECKHU OLIEHUBATh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUYNBOCTD;

(bopMymHpOBAaTh 3aPOCHl ¥ IPUMEHSTH pa3IMYHbIE METOIBI IPU MOUCKE U 0TOOpe MH(OpPMAIIH,
HEOO0XOAMMOM 7151 BBITIOJTHEHHSI yIeOHBIX 3a/1a4 OTPEACIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCIOJIB30BaHUA HMH(GOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMpPATh ONTUMalIbHYIO (opMy TpencTaBieHus HHPOpMaluuu (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIULBI, PUCYHKH U JIPYTHE);

HCIO0JIb30BAaTh HAYYHBIN SI3bIK B KauecTBE CpeACTBa MpH paboTe ¢ XUMUYECKOW MH(popMaluei:
MPUMEHATh MEXIpeIMeTHble ((pU3nYecKkue M MaTeMaTHuecKHWe) 3HAaKU U CHMBOJIBL, (DOPMYIIbI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJICTBA HATTISIAHOCTH.

OBnajgeHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:

3aJjaBaTh BOIPOCHl IO CYHIECTBY OOCYXKJaeMOW TeMbl B XOJ€ JAUaJIOra W/WIM JUCKYCCHHU,
BBICKa3bIBAaTh HJIEU, (POPMYIHPOBATh CBOM NMPEAJIOKEHUS OTHOCHUTENIHHO BBIMOIHEHMS MPEUIOKEHHON
3aJauy;

BBICTYIIaTh C HpPE3EHTAlMed pe3yJbTaTOB II03HABATEIbHOW JIEATENBHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHHUKAMH IPU BBIINOJHEHUH XMMHUYECKOIO SKCIEPUMEHTa,
IIPAKTUYECKOH pabOThl MO HCCIEIOBAHUIO CBOWCTB M3Y4aeMbIX BEIECTB, pPEAIN3ALUU Yy4EOHOTO
npoekta M (OpPMYJIHMPOBATH BBIBOABI 10 pe3ylbTaTaM IPOBEAEHHBIX HCCIEAOBAHUN IyTEM
COIJIACOBAHUS MO3ULMI B X0/ 00CYXAEHUS 1 0OMEHa MHEHHSIMH.

OgJiajieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMM el CTBUSIMU:

CaMOCTOSTEJIBHO IUJIAHUPOBaThb M OCYILECTBJIATH CBOKO II03HABATEIbHYIO JEATEIIBHOCTb,
ompenenss e€ LeJIM U 3aJauyd, KOHTPOJIMPOBAaTh M IO Mepe HeoOXOAUMOCTH KOPPEKTHPOBATH
IIpe/UIaraeMblii aIrOpUTM JeUCTBUI NPU BBIIOIHEHUH YUE€OHBIX U UCCIIE0BATENbCKUX 3a/1a4, BEIOUPATh
Hauboisiee 3PPEKTUBHBIN cIOCOO MX pelIeHus ¢ Yy4ETOM IOJIy4EHHs HOBBIX 3HAHMH O BELIECTBAX U
XUMUYECKUX PeaKIHsIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH AEATEIIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

IIpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasl XUMUs OTPaXKaroT:

C(OPMHUPOBAHHOCTh IPEJCTABICHUH O XHMHUYECKOH COCTaBIISAIOLIEH ecTeCTBEHHO-HAyYHOU
KapTUHBI MHUpPa, POJIM XUMHUHU B MO3HAHUHU SIBJICHUN TPUPOAbI, B GOPMUPOBAHUH MBIIIJICHUS U KYJIbTYPbI
JMYHOCTH, €€ (YHKLIHMOHAJIBHOM I'PaMOTHOCTH, HEOOXOJUMOM Ui pelleHHs NPaKTHUECKUX 3a1ad U
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U MIPUPOJTHON CPEe;

BIIQJICHUE CHUCTEMOM XMMHYECKUX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAralOIIME IOHATHS
(XMMMUYECKHI ~ 2J€MEHT, aToM, OJJIEKTpOHHas 000JI0YKa aToMa, MOJIEKyJa, BaJEHTHOCTb,
ANIEKTPOOTPHUIIATEIBHOCTh, XUMUYECKasl CBA3b, CTPYKTYpHas Gopmyna (pa3BépHyTast U COKpallE€HHas),
MOJIb, MOJISIpDHAsE Macca, MOJISIPHBIA 00BEM, YrJIepoaHBIN CKeleT, (PyHKIMOHAIbHAs TPYIIa, pajuKall,
U30MEpHs], U30MEPBI, TOMOJIOTMYECKUN psiJl, TOMOJIOTH, YIJI€BOJOPOAbI, KUCIOPOI U a30TCOAEpKAILNE
COEIMHEHUS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCUHEHMS); TEOPUH U
3aKOHBI (Teopusi CTpOEHMsI opraHuueckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHHUS MaccChl



BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMMH; MUPOBO33PEHUYECKHE 3HAHHUS, JIEXKAIUE B
OCHOBE IMOHUMAaHUS IPHUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUH, (PaKTOIOTHYEeCKHEe CBEICHHS O
CBOMCTBaX, COCTaBE, MOJyYCHUN U OE30MIaCHOM HCIOJIb30BAHUN BAKHEUIITNX OPraHUYECKUX BEIIECTB B
OBITY M IPAKTUYECKON AEATEIbHOCTH YEIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTePHBbIC MPU3HAKH TOHATUH, yCTaHABIMBATh WX
B3aUMOCBS3b, MCIIOJB30BaTh COOTBETCTBYIOIIME IMOHATHUSI MPH ONMCAHUM COCTaBa, CTPOCHUS U
MPEBPALLECHUN OPTAHUYECKUX COCTUHECHU;

C(OPMHUPOBAHHOCTh YMEHHMH HCIOJB30BATh XUMHUYECKYI0 CHMBOJIMKY Ui COCTaBIICHHS
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHOW) (OpMYN OpPraHWYECKHX BEHIECTB U
YpaBHEHUH XUMHYECKUX pEaKIUil, M3roTaBIUBaThb MOJEIM MOJIEKYJ] OpPraHMYECKUX BELIECTB IS
WUTIOCTPALMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOECHHUS;

c(OpPMUPOBAHHOCTh YMEHHUIH YCTaHaBIMBATh MPUHAIICKHOCTh HM3YYEHHBIX OpPraHUYECKUX
BEIIECTB [0 MX COCTaBY U CTPOCHUIO K ONPENEIEHHOMY KIIAcCy/TpyIIe COeInHEHUN (yrieBoJ0pO/ibl,
KHUCJIOPOJI U a30TCOJEpIKAlle COCIUHEHMS], BHICOKOMOJIEKYIIPHbIE COEIMHEHUS), TaBaTh UM Ha3BaHUS
no cucremarnyeckoir HomeHkinarype (IUPAC), a Taxxe NpuBOAUTH TPUBUAIbHBIE HA3BaHUS OT/IEIbHBIX
OpraHMYECKUX BEIIECTB (3TWUJIEH, MPOMWIEH, AaleTUJeH, ATUJIEHTJUKOJb, TJHULIEepPUH, (EeHo,
dbopmManpaeruy, aneraigbAeru, MypaBbUHAas KHCIOTa, YKCyCHas KHCIIOTa, OJIEMHOBas KHCIIOTa,
CTeapuHOBAas KUCIIOTA, III0K03a, PPYKTO3a, Kpaxmall, HeTi0J03a, MIUILKH);

c(OpMUPOBAHHOCTh YMEHUS ONPEIEIATh BUbl XUMUUECKON CBSA3H B OPTaHUYECKUX COEAUHEHUIX
(omHApHBIE U KpaTHbBIE);

c(OpPMUPOBAHHOCTh YMEHHMSI MPUMEHSTH IMOJIOKEHUS TEOPUH CTPOEHUSI OPraHWYECKUX BEIIECTB
A. M. byrnepoBa ayis 00bsSICHEHHs] 3aBUCHIMOCTHA CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHMUSI; 3aKOH
COXpaHEHUsI MACCHI BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHMH XapaKTE€pH30BaTh COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKUE
CBOMCTBA TUIWYHBIX MPEACTABUTENCH pa3IMYHBIX KJIACCOB OPraHMYECKHX BeIIeCTB (METaH, 3TaH,
STWJICH, NPOINWJIEH, aleTuieH, OyramueH-1,3, wmetwiOyramueH-1,3, O€H30J, METaHOJ, 3TaHOI,
STUJICHTJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTaidbAeruj, MypaBbUHAs M YKCYCHash KHCJIOTBI, IJIIOKO3a,
KpaxMmal, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEX]y HUMU
YpaBHEHUSMH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH C UCIOIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

chOpPMUPOBAHHOCTh YMEHUSI XapaKTePHU30BaTh HCTOYHHKHU YIJIEBOJOPOJHOTO ChIphs (HEPTH,
NPUPOAHBIN Ta3, yroyb), CHOCOObI MX MEepepadOTKH U MPAKTUYECKOE MPUMEHEHHE IPOJTYKTOB
nepepaboTKH;

chOpPMUPOBAHHOCTh YMEHUW MPOBOAMTH BBIUMCICHUSA MO XMMHUYECKHM YpaBHEHUSAM (Macchl,
00bEMa, KOJIMUYECTBA MCXOJHOTO BELIECTBA WJIM MPOJIYKTa PEAaKIHH MO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MPOJYKTOB PEAKIUH);

chOpMUPOBAHHOCTh YMEHHM BIAJE€Th CHCTEMOIl 3HaHHI 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, UCMOIb3YEMbIX B XUMUU MpPHU M3YYCHHH BEIIECTB M XMMUYECKUX SIBICHUU (HabmroneHwue,
U3MEpeHue, HKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BATh CHCTEMHBIE XHMHUYECKHUE 3HAHUS IS
MPUHATHASL PEIICHU B KOHKPETHBIX JKU3HEHHBIX CHUTYallMAX, CBS3aHHBIX C BEIIECTBAMHM M UX
MIPUMEHEHHEM;

c(OPMHPOBAHHOCTh yMEHHUH COOMIOAAaTh NpaBWiIa MOJB30BaHUS XMMHYECKOH TNOCYyIOH U
na0opaTOpHBIM O0OpYJIOBAaHUEM, a TaKKe IpaBuia OOpalIeHHs C BELIECTBAMU B COOTBETCTBHM C
WHCTPYKIHUSMU IO BBIMOJHEHUIO J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

chOpMUPOBAHHOCTh ~YMEHUW IUJIAHUPOBATH UM  BBHINONHATH XMUMHUYECKUNH  OKCIIEPUMEHT
(IpeBpallleHHs] OpraHUYEeCKUX BEILECTB MPU HArpEeBaHUHU, NMOJTYUEHUE ITUIICHA U U3YYEHUE €r0 CBOMCTB,
KaueCTBEHHBIC PEaKIUd OPraHWYeCKHX BEIECTB, JeHATypalus OETKOB TpH HArpeBaHHUH, IIBETHHIE
peakuu GeKOB) B COOTBETCTBHHM € MPABUIAMU TEXHUKH 0€30MacCHOCTH MPU 0OpallleHUH ¢ BEIeCTBAMH
U J1ab0paTOpHBIM 00OPYIOBAaHUEM, MPEACTABIATh PE3yAbTaThl XMMHUYECKOTO SKCHEpUMEHTa B (popme
3alMCcl ypaBHEHUU COOTBETCTBYIOIIUX peakiuid u (GOpMyIHUpOBaTh BBIBOJABI HAa OCHOBE JTHUX
pE3yJIBTaTOB;



cOPMHUPOBAHHOCTh yYMEHHH KPUTHUECKH AaHAIM3MPOBATh XUMHUYECKYI0 HH(popmMamuio,
MOJIY4aeMYIO U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MacCOBOI nHpopMalyu, IHTEpHET U APYTruX);

c(hOpPMHUPOBAHHOCTh YMEHHU COOIIIOIATh MPaBUiIa SKOJIOTHYECKH 11eJIecCO00pa3HOTO TIOBEICHUS B
OBITY ¥ TPYIOBOW AEATEIBLHOCTU B IEJSX COXPAHECHUS CBOCTO 3JI0POBbS M OKPYXKAIOIICH MPHUPOIHOMN
CpCabl, OCO3HABATH OIIACHOCTH BO3H€ﬁCTBHH Ha JKHBBIC OPraHU3MBbI OHpeI[eHéHHLIX OpraHU4YCCKUX
BEILIECTB, NMOHMMas cwmbica nokazatens IIJIK, moscHATe Ha npumepax cnocoObl yMEHBUICHUS U
NpEeOTBPAILCHUS KX BPEITHOTO BO3/ICHCTBHS HA OPraHU3M YEJIOBEKa,

JJIA 06yqa101111/1xcs{ C OrpaHUYCHHBIMUA BO3MOKHOCTSAMU 3A0POBBA: YMCHHUEC ITPUMCHATH 3HAHWA 06
OCHOBHBIX JOCTYIIHBIX MCTOJaX INO3HAHUSA BCUICCTB U XUMHUUYCCKUX ﬂBJ’ICHI/II\/JI;

IUISL CIICTIBIX W CIa0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE HCIIONIBb30BaTh Pelbe(HO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins st 3anucu XuMuIecKux Gopmy.

COAEPXAHUE KYPCA
1. U3 ucropuu opranndeckoit xumud. (3 9)

Oprannueckue BemectBa. Opranndeckas xumus. CTaHOBIEHHE OPraHWYECKOW XMMHUHM KAaK HaAyKH.
Teoprst XMMHUYECKOTO CTPOEHUS BELIECTB.

Bune! nesarenpHocTH ®dopmMbI OpraHu3aIy padoTh
ITo3naBarenbHas AeATEILHOCTD [To3HaBarennHBIE OEeCEabI
[Tpo6reMHO-TIEHHOCTHOE OOIIEHNE ['pynnoBas mpobaemHas padota

2. Knaccudukamnus opraHuuecKkux coeAMHeHUH. (29)

Knaccugukanus opraHu4ecKuX COCIHMHEHUH M0 CTPOSHHIO «YTJIEPOJIHOTO CKEJIETay: allHKINIeCKUe
(ayikaHBI, aJKCHBI, AJIKWHBI, aJIKaJIMCHbI); KapOO-IHMKINYeCKUe (MUKIOATKAaHBI W apeHbl) |
rereporkinyeckue. Kiaccuduramnms opraHMYecKuX COSIMHEHHH MO (PYHKIIMOHAIBHBIM TPYIIIIaM:
CIUPTHI, PEHOJIBI, IPOCTHIC UPHI, ATBJCTUIBI, KETOHBI, KAPOOHOBBIC KHCIIOTHI, CIIOXKHBIE 3(QUPBHI.

Buasl gesrenbHOCTH CDOpMBI OpraHru3annuu pa6OTbI

ITo3HaBarenbHas AEATENBHOCTD [lo3naBarenbHble Oecenpl, HCCIEA0BATENIbCKAS
NpakTUKa  OOYyYaloUIUXCs, HMHTEUIEKTYyallbHbIE
UTPBI.

ITpo6nemMHO-1IeHHOCTHOE O0IIeHnEe I'pynnoBas mpobnemuas pabora.

3. Monexynsl U3 ABYX 3JIEMEHTOB-YIIIeBOA0po kL. (11 u)

[IpoucxoxxaeHne MNPUPOAHBIX HCTOYHMKOB YIJIEBOAOPOAOB. PH(POPMHHI, ajIKWIMpoBaHHE U
apoMartuzanus HedTenpoaykToB. Ankanbl. Crtpoenue(sp® — rubpuausamus). [IpoMbILILIEHHbIE
crocoObl MOJYYEHHUs: KPEKUHT aJIKaHOB, (paklMOHHAas mneperonka HepTH. JlabopaTopHsie crocoObl
MOJIydEeHHUsI AJIKaHOB: CHHTe3 Bropia, nexapOokcunupoBaHue cosiell KapOOHOBBIX KHUCIIOT, THIPOIIN3
KapOuaa amoMuHus. ['opeHre aJKkaHOB B Pa3IMYHbIX YCIOBUX. TepMUUecKoe pa3fioKeHHe aTKaHOB.



M3omepuszanus ankaHoB. llpumenenue ankanoB. llukimoankansl. M3omepus uuxiioankaHos (10
«YTJIEPOJTHOMY CKENeTy», LHuC-, TpaHc-, MexkiaccoBas). OcoOble CBOMCTBA IMKJIONPOIIAHA,
uKIo0yTana. AJKeHbl. ATICTHIICH.

Bune! nesarensHoctu ®DopMBbI OpraHu3anuu padoThI

[To3naBaTenbHas AEATENBHOCTD ITo3naBaTenbHble Oecenbl, HCCIEAOBATEIbCKAS
OpaKkTHKa OOy4yarouuxcs, HHTEUIEKTyaJbHbIE
UTPBI.

[Tpo6eMHO-TICHHOCTHOE OOIICHHE I'pynmoBast mpoGiiemMHast padoTa.

4. O BemecTBax ¢ THAPOKCUIBHOM rpymmou. (7 1)

OCOOEHHOCTH PIEKTPOHHOTO CTPOCHUS MOJIEKYIN cUPTOB. CpaBHEHHE pPeaklUil TOPEHUs] STUIOBOTO
U IPOMMWIOBOTO ciUpTOB. CpaBHEHUE CKOPOCTEN B3aMMOJEHCTBYS HATPUS C

ATaHOJIOM, TIPOIIaHOJIOM-2, TiutiepuHoM. [lomyuenue nmpocroro a¢upa. [lomydaenne cnoxHOTO ddUpa.
Oco0eHHOCTH CBOMCTB MHOTOATOMHBIX cTUPTOB. KauecTBeHHast peakiius Ha MHOTOATOMHbBIE CITUPTHI.
@®enoubl. KucnotHeie cBolicTBa. B3auMHOE BiIMsSIHME aTOMOB M I'PYII B MOJIEKYJIaX OPraHUYECKUX
BemecTB Ha mpumepe (enona. IlomukonneHcamus ¢enona ¢ dopmanpaerugoMm. KadectBeHHas
peakuusi Ha ¢enon. [Ipumenenue ¢genona. CpaBHEHHE KUCIOTHBIX CBOWCTB BEILIECTB, COJACPIKAIINX
TUAPOKCHIIBHYIO TPYIITY: BOJABI, OJHO- U MHOTOATOMHBIX CIHPTOB, (heHona. Peakuus ¢enona c
xnopuaom xenesa (I11). Peakuus ¢penona ¢ hopmanbaeruaom.

Bune! nearenpHocTH ®dopMbI OpraHu3aIy padoThI

[To3HaBarenbHasT AEATEITBHOCTD [To3HaBarenbHbIE Oecempl, HCCIEIOBATEIbCKAs
NpakTUKa OOyYalOIIUXCs, HHTEUICKTyaIbHbIC
UTPBIL.

[Tpo6seMHO-1IEHHOCTHOE OOIIEHHE ['pynnosas, mpobiemHas padoTa.

5. JIBa mpOTHUBOIIOJIOKHBIX MHpa. (59)

OcobenHoctu cTpoeHus: KapOokcuiabHOW Trpynmnbl. CBOHCTBA W NPUMEHEHUE BaXKHEHIIMX
KapOOHOBBIX KUCIOT. KauecTBeHHbIE peakiiny Ha KapOOHOBBIE KUCIOTHI U allbJIeTU/IbL.

Bunel nesrensHOCTH ®opMBbI Opranu3zanuy padoThl

ITo3HaBaTenbHas AEATENBHOCTD [lo3naBatenbHble Oecenpl, HCCIEA0BATENbCKASA
NpakTUKa  OOYyJaloUIUXCs, HHTEUIEKTYyallbHbIE
UTPBI.

[Tpo6neMHO-1IeHHOCTHOE O0IIeHne I'pynnoBas mpobnemuas pabora.

6. Xwumwus B ObiTy. CHHTE3 U HCCTIEIOBAaHUE CBOWCTB COCTMHEHUH. (61)

CrnoxHble 3QHUpbl BBICIINX KapOOHOBBIX KUCIOT. ['Maponu3 cioxHbIX 3¢upoB. Kupbl. OMblIeHNHE
KH1poB. HaTpuessle 1 KaaueBble COJIM BBICHIMX KapOOHOBBIX KucioT. CMC.



Bunp! nesarensHocTH DopMBbI OpraHU3auu PadOThI

ITo3naBaTenbHas AEATEINBHOCTD [lo3naBarenbHble  Oecenpl, HCCIEIOBATEIbCKAs
NpakTUKa OOYyYaloIUXCs, HHTEJUICKTyaIbHbIC
UTPBI.

[Tpo6eMHO-TICHHOCTHOE OOIICHHE I'pynmoBast mpoGiiemMHast paboTa.




TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne Pazgen, Tema KommuecTBo yacoB
n/n
oO1ee TEeopHUsl IIPaKTHKA
Tema 1: I3 uctopun opranndeckoi XuMuu 3 2 1
Tema 2:Knaccudukanus opraHuuecKux cOeAMHEHNN 2 1 1
Tema 3: Monekymbl U3 IByX 3JIEMEHTOB-YIJIEBOOPO/IbI 11 9 2
Tema 4: O BemiecTBax ¢ rTUIPOKCHIBHON Ipynmnoun 7 5 2
Tema 5: J/IBa mpOTHBOIOJIOKHBIX MHUPA. S 4 1
Tema 6: Xumus B ObiTy. CUHTE3 U HCCIIEIOBAHUE CBOMCTB 6 4 2

COEIUHEHU.




KAJIEHJAAPHO - TEMATHYECKOE IINTAHUPOBAHHUE

Ne Pazgen, Tema KomnnuecTBo gacoB
n/n
oO1ee TEOopHUsl IIPaKTHKa
Tema 1: U3 ucropnu oprannyeckoil XuMuu 3 2 1
1 | «PacturenbHbIe U )KUBOTHBIC BEIIECTBA» U «MUHEPAJIbHbBIC
Tenay.
2 | «Hemoxosxwue apyr Ha Apyra». O0 OTIWYNN OPraHUYEeCKUX
BEIIIECTB OT HEOPTraHUYECKHUX.
3 | Camblit r1aBHbIIT aToM.
Tema 2:Kuaccupukanus opranu4eckux coeiMHeHU 2 1 1
4 | Knaccudukaius opraHu4eCKuX COSIMHEHUH TT0 CTPOEHUTO
YTIEPOJHOTO CKEJeTa.
5 Knaccudukanus opraHM4ecKuX COeTUHEHNUN 110
(YHKIIMOHATBHBIM TPYIIIaM.
Tema 3: MoJiekyJIbl H3 ABYX 3JI€MEHTOB-YIJI€BOIOPO/IbI 11 9 2
6 | Terpasap-«moaapoK» IPHpPOIBL.
7 Bcerpa nu nBoitHas cBsA3b pouHee?
8 IIpo BceM m3BECTHBIN aneTuiIeH!
9 | MoneKyabl-IIUKJIbL.




10

«ApoMaTHUYEeCKU» HE 3HAYUT apOMaTHBII.

11 | beH30abpHBIE KOJIBIIA BMECTE U BPO3b.

12 | Tlectunuapl: Bpea U MOJIb3a.

13 | IIpoucxoxaeHne npupoIHbIX UCTOYHUKOB
yIiIeBO10po10B. IIprpoanslii ras.

14 | TIpouncxoxeHne NTpUPOJHBIX HCTOYHHUKOB
yraeBoaopooB. Hedre-u€pHoe 30510T0.

15 | Pemenwue npakTiuecknx 3amad Mo TEMe YrIEBOIOPOIB.

16 | Ilpakmuueckoe 3ausmue.
OO6HapyxeHue yriepoja, BOJI0poa, B COSTUHEHUSIX.
KauecTBeHHBIN IIeMEHTHBIA aHAJIN3 COETMHECHNM.

Tema 4: O BemecTBax ¢ THAPOKCHIBHOM I'PYNIION

17 COupThI-OHH K€ AJIKOTOJIH.

18 JleticTBre 3TaHOJIa HAa OCIIKOBBIC BEIICCTBA.

19

20 AnkoTtecTep. AJIKOTOJIb B KpOBU uelioBeka. JlelicTBue
QJIKOT0JIA Ha MHILEBAPEHHE.

21 | ['MuuepwH U STHIICHTJIUKOJb.
Ta ke rpymma, HO yxe kucinas. [Ipo ¢penou.

22 | Ilpakmuueckoe 3anamue.
Oo6HnapyxeHue GyHKIHOHATBHBIX TPYII: CIIHUPTOB,
(dheHo0B

23 | Bukropuna «CrimpThl B GEHOIBI»

Tema S: /IBa NpOoTHBOMNOJIOKHBIX MHPA.
24 | Coro3 ABYyX rpymil.

O KHCIIOTax ¥ OCHOBAHMSIX.




25

MypaBbuHas KucioTa u ee «POICTBEHHUKIY.

26 | AmecresuH.

27 | Ilpakmuueckoe 3anamue.
KauecTBeHHbIE peakIMi Ha albAErUAbl U KApOOKCUIIbHYIO
rpymniy.

28 | Xumnueckas scradera «OpraHHUECKHE KHCIOTHD

Tema 6: Xumus B 0biTy. CHHTE3 M HcC/IeIOBaHUe
CBONCTB COeIMHEHUI.

29 | 3HaKOMCTBO C pa3HOOOpa3neM, CBOMCTBAMU,
KJ1acCU(pUKaMel MOIOIINX U YUCTSIIUX CPEJICTB.

30 [TpaBuna 6€30MaCHOCTH CO CPEACTBAMHU OBITOBOM XUMHUH.

31 | Ilpakxmuueckoe 3ansamue. OMbUICHHUE KUPOB; MOTyUCHHE
Mbu1a. CpaBHEHME CBOMCTB MBUIA CO CBOMCTBAMH
CTHPaJIbHBIX MOPOUIKOB.

32 | IIpo >¢upsL.

33 | Ilpakmuueckoe 3auamue. 3Bnedenne 3puUpHBIX Macem U3
PacTUTENBLHOTO MaTepHaa.

34 | UnTtennexkryanpHas urpa «Benukue pycckue XUMHUKN.




UTOI'O:

34
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Jlutepatypa JJIsl yYaluxcs:

1.
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Manbiikuna B. 3anumarensHas xumus. Heckyunbrii yueOnuk. — Cankt-IlepteOypr: TpuoH,
2018.

Apremenko A.W. YauBuTeNnbHBIA MUp Opranudeckoit xumuu. — M.: Ipoda, 2016.

Amux6eposa JLIO., PykxkH.C.. [Tone3nast xumusi: 3aaauu u uicropust. — M.: [Ipoda, 2006.
Crenun B./1., Anuk6eposall.lO.. 3anumarenbusie 3aqanus U 3PGEKTHBHBIE OMBITHI 0 XUMHH. —
M.: JIpoda, 2015.

Apremenko A.U. [Ipumenenne oprannueckux coequaenuii. — M.: Ipoda, 2005.

Kapuosa A.A., Jleekun A.H. Oprannueckas xumusi: wutoctTpupoBanubiii kype: 10(11) kmacce:
nocobue as yaamuxcs. — M.: [Ipocsenienne, 2015.

I'. ®emnenbdepr — 3arps3HEHHUE MPUPOTHON cpeapl — M, mup, 1997 r

T.H. JlutBuHOBa — 3a7auu 10 XUMHH C MEIUKO-OMOJIOTMYECKOM HAMPaBJIEHHOCTHIO, - PocToB-
Ha-/{ony. @ennkc, 2018 r

HudpoBbie u 3j1eKTPOHHBbIE 00pa30BaTe/IbHbIE Pecypchl:
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